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BBEJEHUE

Anaromus 1 GHH3HOJIOTHA OTHOCATCS K OMOJIOTMYECKMM HayKaM, OHU
ABJISAIOTCA OCHOBHBIMU JVCUMUIUIMHAMU TIPU TEOPETUYECKON U TTpaK-
THYECKOH MOATOTOBKE OMONIOrOB U MEAULIMHCKUX paboTHHKOB. B To ke
BpPEMs KaXKIblii rPaMOTHBIH YesoBeK XOTs Obl B OOIIMX YepTax JIOJIKEH
3HATh O CTPOEHWH M OCHOBHBIX (DPYHKIIUSIX CBOETO Teja, CBOEro opra-
HHU3Ma, OTAEJIbHBIX €r0 OPraHoB. TaKoro poaa 3HAHUs MOTYT OKa3aThCsl
BEChbMa IMONE3HBIMU, €CNIU B HEMNPEABUAEHHBIX OOCTOATENLCTBAX TTO-
TpeByeTcs 0Ka3aThb 3KCTPEHHYIO TIOMOILB NTOCTpanaBuieMy. ITosToMy yxe
B IIKOJLHBIE TOIBI, Hapsaay ¢ OUOJIOTHEH — HAYKOH O BCEM KMBOM,
M3Yy4alroTcd aHaToMusi U (PU3HONOTHS YEJIOBEKa KaK INpPeACTABUTENs
JKWBOTHOTO MHPa, 3aHUMAIOIIIETO B HEM 0coboe MecTo. Yenopek oTiH-
4aeTCsl OT XKUBOTHBIX HE TOJIBKO CBOMM 00jie¢ COBEpPILEHHBIM CTpOE-
HKEM, HO U Pa3BUTHEM MBILLJICHUS, HATUYHEM WICHOPa3NeAbHOI peuu,
MHTEJIJICKTOM, KOTOpbIE OMNPEeIessIIOTCS KOMILIEKCOM COUMANBHBIX yC-
JIOBUHM KU3HU, OOLHECTBEHHBIMU B3aMMOOTHOUICHUSIMU, OOLIECTBEH-
HO-MCTOPHYECKUM ONBITOM. TPy M CollMaIBHAas cpellia M3MEHUIN OHO-
JIOTHYECKHE OCOOEHHOCTH YesI0oBeKA.

Takum o6pa3oM, aHATOMUS U QUIUOJIOTHS ABJIAIOTCS YacTbio 6HO-
JIOTUM, KaK U YEJIOBEK — YaCThlO XUBOTHOTO MUpa.

AHATOMHS YeJI0BeKa — D3TO HayKa O opMax M CTPOEHMM, IPOUC-
XOXICHUU U PA3BUTUHU YeJIOBEYECKOTO OPraHM3Ma. AHATOMMUST U3yUaeT
BHEIIHKE (OPMBI U IIPOIOPIIMM TeJIa YeJIOBEKA, ero YacTeil, OTIeNnh-
HbI€ OpraHbl, UX KOHCTPYKLHIO, MUKPOCKOITHMYECKOE U YAbTPAMUK-
POCKOTIMUECKOE CTPOEHUE. AHATOMMS PacCMaTpUBaeT CTpPOEHUE Tesla
YeJIOBEKd, €r0 OPraHOB B Pa3IWyHbIe NEPUOIBI XKU3HU, OT BHYTPHUYT-
pPOOHOIO Tepruoaa U 10 CTApYECKOro BO3PACTa, MCCIEAYET OCOBEHHO-
CTHM OpraHU3Ma B YCJIOBUSIX BO3JEUCTBUS BHELIHEM Cpe/ibl.

Dusnonoras U3y4aeT GYHKUMHU XUBOTO OPraHU3Ma, ero OpraHoB U
CUCTEM, KJIETOK U KJIETOYHBIX aCCOUMALIMM, NMPOUECChl UX JKU3HEeIes -
TenbHOCTH. Dusnonorug uccneayeT GYHKIMOHAIBHBIE B3aUMOCBI3U B
TEJIC YEJIOBEKA B PA3JIMYHbIe BO3PACTHBIE MCPUOALI U B YCIOBUSIX W3-
MECHSIOLIENCST BHEIIHEH cpelbl. HeobXoMMo OTMETUTD, YTO HEBO3-
MOXHO MOHATH (hYHKUUU O3 3HAHUSI CTPOCHUS TeNa 4YeJOBEKA, €ro
aHaToMHM. Takoke Henb3sh MpeACTaBUTh cebe Bee 0COBEHHOCTU, 3aK0-
HOMEPHOCTH €10 cTpoeHuUs 6¢3 uzydyeHus dyHkumii. [porpecc anaro-
MMM U (DU3MOJIOIMM KaK HayK CBSI3aH C Pa3sBUTHUEM MOJEKYIAPHOI
OMOJIOTHH, IeHETUKHU, DUINKU, XUMHUU (BUOXHUMUH).



Crenyer 3aMeTUTD, YTO (PYHKIIMOHAJIbHASL aHATOMUSE U3Y'1aeT CTPO-
¢HUeE Tejia YeJIoBeKa IO YacTsaM, TOoC/Ie10BaTeJIbHO paccMaTpHBas CTPoO-
€HME OTAETBHBIX OpPraHoB, cucteM. Pusuonorus uccaenyct HyHKINHA,
B BBINOJIHEHWHM KOTOPBIX YYACTBYIOT T¢ WM [IPYTHME OpraHbl, 4acTh
Teaa. AHATM3UPYS 0COOEHHOCTH CTPOEHUS TeJIa YEJIOBeKa M €ro (PpyHK-
LMY, aHATOMUS ¥ (DPU3UOJIOTHS B UTOTEe M3Yy4YalOT LUENOCTHBIN UenoBe-
YECKUM OPraHU3M.

AHaTOMHUS U (QU3HOJIOTHS YeI0BEKA SBJISIIOTCSI OCHOBOM U U3yYe-
HHA P APYTUX OMOIOTHYeCKUX IUCLHMIIUH, aHTPOIIOJNIOTUM, IMCTO-
jorun (OT rped. hystos — TKaHb), LUTOJIOIMM (OT rpey. kytos — KiIeT-
Ka), sM6puosorun (oT rped. embryon — saponbiii). Bece atm
JUCLIMTUIMHEL B pa3iuyHoe BpeMsl chOpMUPOBAINCE B HEApAax aHATO-
MWH, a 3aTeM OTAC/IMIMChH OT Hee 6yarozapsi MOSIBIEHUIO U YCOBEp-
WEHCTBOBAHMIO HOBBLIX METOMOB MCCIeAOBAHUS (CBETOBOM U 3]EKT-
POHHOM MUKPOCKOITMH, SKCIIEPUMEHTANBHOM GUOIOTUN U MEAULIMHBT).

CospeMeHnHble aHATOMUS ¥ (GU3UOJIOTHS IIMPOKO TMOJIb3YIOTCS pe-
3yJabTaTaM¥ IKCTIEPUMEHTOB HAa XWBOTHBIX, YTO IO3BOJSET MOHSATb
pe3epBHBIC BO3MOXHOCTH OPTaHOB U TKaAHEH, MEXaHU3MBI MMPUCIIOCO-
OWTEIBHBIX TIPOLECCOB.

YenoBeueCKUM OpraHu3M, COCTOSIIIIMI U3 KJIETOK, TKaHEeW, OpraHos,
MX CHCTEM U arnapaToB, TIPEACTABISET CODOM LCTOCTHYIO OMOIOIU-
YeCKYI0 CHUCTEMY, B KOTOPOU CTPYKTYpbl M (PYHKLUMW HaxoAsATcsl B
envHcTBe. [ TOHUMaHUA CTPOeHUsT U DYHKUME Tejla yejaoBeKa He-
00X0IMMO 3HAHHUE €I0 IIPOUCXOXKICHUST KaK BUIA B AHTPOITOreHe3e (0T
rped. anthropos — 4eIOBEK, genésis — pasBUTHE), OCHOBHBIX DTATIOB
HBOJLIOLIMOHHOTO Pa3BUTUS B XKMBOTHOM MMpe B puitoreHese (OT rpeu.
phylon — pon), 3aKOHOMEPHOCTE MHAMBUIIYAIbHOTO PA3BUTHsI Yesio-
BeKa B OHToreHese (OT rpey. onthos — cyllee) OT 3auaTus 10 CMEPTH.

3HaHWe aHATOMUU U (PU3UONTOTUHM AAET BO3MOXHOCTD MOHIATDL TEYe-
HUEe TIPOIIECCOB B OPTaHMU3ME, B3aUMOCBSI3U YeJIOBEKa C BHEIIHEH cpe-
JOM, TPUPOAON M KUBOTHBIM MUPOM, OOBSICHUTD IPOUCXOXKIEHUE Ba-
PHAHTOB TEJIOCIOXECHUSI, TIOPOKOB Pa3BUTHS, Pa3IMUHbIX YPOIACTB, a
TaKXe M3MeHeHMH, BO3HUKIIINX B pe3y/IbTaTe Pa3iuuHbIX 3a00/1€BaHUi.

AHaToMMS U (DU3UOJIOTHUSI M3YYAIOT MPAKTUUECKHU 3J0POBBIX JIO-
JeH, Y KOTOPBIX CTpoeHUE M (DYHKILIMU HE HApYLICHDI.

B 10 Xe BpeMs cyliecTByeT MHAMUBHAYyaJdbHAasg MW3MEH-
YU BOCTH (BapMaHTHI «<HOPMBI») B BHIIE Haubosice YacTO BCTPEYalo-
1UMXCs ciydaes (pOCT, Macca Tejla, OpraHOB, MHTEHCUBHOCTL OOMEH-
HBIX TIPOIIECCOB U Ap.). Pe3KO BBHIPAXKECHHBIE OTKJIOHEHUS! OT «HOPMbI»
Ha3LIBAIOTCA a HOMaJ U A MU (OT rped. anomalia — HENpaBUILHOCTD).
AHOMaJIUH, UMCIOILINE BHEIIHUE TPOSIBACHUS, UCKAXKAIOLLME BHEIUHUN
0OJIMK YeJIOBEKa, HA3BbIBAIOT YP O L CTBaM M (HeAOpasBUTHUE KOHEY-
HocTel, yeperna ¥ Ap.). PaziuyHOro poga ypoacTsa, UxX NPoUCXoXIeHNe
¥ CTpOeHHe U3ydaeT HayKa Te paToOJ O T M g (OT rpey. téras — ypon).
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CospeMeHHast aHaTOMMS U BU3MOJIOTHS TIIATEIBHO UCCAEYIOT 13-
MEHEHHMS U MPOLECCHI, IPOUCKOASIINE B OPTAHU3ME YEIOBEKA B pa3-
JINYHBIE BO3PACTHHIE TIEPHO/ILI.

PackpbIBast OCHOBHBIC 3aKOHOMEPHOCTH PAa3BUTHS YEJOBEKA B M-
Opuorerese, a TakXke JeTeil B Pa3MTUYHBIE BO3PACTHbIE MIEPHOIbI, aHA-
TOMHUS ¥ (BPU3MOJIOTHS JAIOT BAXHBI MaTepuan Ul 1eJaroros, NCH-
XOJIOTOB, BOCIIUTATEJIEH U F'MTUEHUCTOB.

OPbeKTUBHOCTD BOCIIMTAHUS M 00Y4EHUST HAXOIUTCS B TECHOM 3a-
BUCUMOCTH OT TOTO, B KAKOW MEPE YUYMTHIBAIOTCHA aHATOMO-(HU3UOI0-
I'MYECKNE OCOOEHHOCTH JIeTeil U ToapocTKOB. Oco60ro BHUMAHMS 3a-
CIIy>XMBAIOT ITEPUObI PA3BUTHSL, /111 KOTOPLIX XapakTepHa HAUOOJIbLLIAS
BOCIIPMHMMYHUBOCTD K BO3ACHCTBUAM TeX WIH UHBIX (GAKTOPOB, a TAKXKe
NMEPUOBL NOBHIIIEHHOW YYBCTBUTENBHOCTH Y TIOHUXEHHOM COMpPOTHB-
JIIEMOCTU OpraHu3Ma.

3HaHWe BO3PACTHBIX AHATOMO-(U3UOIOTHYECKNX OCOBECHHOCTEMH
HEOOXONMMO NpU (PU3UYECKOM BOCIHMTAHUM, [UIST OmpejaeaeHust 3¢h-
(PEXTUBHBIX METOZOB OOYUYEHHS.



OCHOBHBIE BDTAIIbI
NHANBUIAYAJIBHOTO PA3BUTUA
YEJTOBEKA

[Mpu u3ydyeHUU Pa3BUTUS YEJIOBEKA, €T0 MHAMBUAYAIbHBIX U BO3-
PACTHBIX OCOGEHHOCTE# B AHATOMMM M APYIMX AUCUMIUIMHAX PyKOBO-
CTBYIOTCSl Hay4HO 00OCHOBAaHHBIMU JaHHBIMM O BO3PACTHOH NMEpHo-
muszauun. CxeMa BO3pACTHON MEPUOAM3ALIMKM Pa3BUTHs UCJIOBEKA,
VYWUTBIBAIOILAS] AHATOMMUECKHE, (PU3NOOTHUECKHE, COLUAIBHBIE (ak-
TOpbl, 6bUIa TIpUHATa Ha VII KOHbepeHLMHU 110 NpodieMaM BO3pacT-
Hoi1 Mopdonoruu, pusuonornu u Guoxumun (1965). B Heit Bbiaensier-
Cs1 IBEHANLATh BO3PACTHbIX MepHOa0B (Taba. 1).

Ta6auvupa |1
BospacTHbie NepHO/IbI JKU3HH YEI0BEKA
Ilepuon BoapacT
1. BHyTpHyTpOOHSBIi
aMOpHUOHANTBHBLA 0—8 nen
TUIOAHBIA 9 Hex — 9 mec
2. HoBopoxkeHHbIA 1—10 nHew
3. I'pyrHoOIi BO3pacT 10 nHeit — 1 roa
4. PanHee OeTCTBO 1—3 rona
5. TlepBoe neTCTBO 4—7 ner
6. Bropoe aeTcTBO 8—12 neT (ManbuuKM)
8—11 net (1eBOUKH)
7. IloapocTkoBbIi BO3pacT 13—16 meT (ManbUUKH)
12—15 net (1eBOYKH)
8. IOHomieckuit Bo3pact 17—21 roa (1OHOWIM)
16—20 net (neBYLIKK)

Ipodosxcenue mabauyb

9. 3penbiit BO3pacT

1-i1 mepuon 22-—35 (My>XUHHBI)
21—35 (KEHIUMHbI)
2-# mepuon 36—60 (My>XXUHUHBI)

36—55 (KEHIUMHBbI)

61—74 toma (MyXYUHDBI)
56—74 roxa (KeHIIWHDBI)

10. TToxwnoit Bo3pacT

75—90 et (MyXYHHBI U
JKEHIUMHBI)

90 ner 1 crapuie

11. Crapueckuii Bo3pacT

12. Jonroxurenn

WuauBuayaibHoe pasBHTHE, WM PA3BUTHE B OHTOIrEHE3e, IPOUC-
XO[UT BO BCE IEePUOJIbI XKM3HKH — OT 3a4aTHsl 10 CMEPTU. B OHTOreHe3e
4eJOBEKa BHUICIAIOT IBa NEPUOIA: 00 poxcoeHus (8HYmMpUympoOHbiil,
npeHamanbibili — OT Tped. natos — POXKIECHHBIA) U nocae poxcdenus
(8HEYMPOOHDLIIL, NOCMHAMAAbHBI).

IMPEHATAJIbHBIN OHTOTEHE3

st MOHVWMaHUST WHIUBUAYAJIBHBIX OCOOEHHOCTEN CTPOCHU Tela
qesI0BeKa HEOOXOAMMO IMO3HAKOMUTLCS C Pa3BUTHEM HEIOBEYECKOIO
OpraHu3mMa BO BHYTPUYTPOOHOM mniepuoje. [1e0 B TOM, YTO KaxXXIbIi
UeSIOBEK MMeeT CBOM MHAMBHAYajibHblE OCOOEHHOCTH BHEIIHEro 00-
JIMKA W BHYTPCHHETO CTPOCHUST, HAJIMYME KOTOPLIX ONpeHensaeTcsa ABy-
Ms1 (pakTOpaMy. DTO HACAEACTBEHHOCTb, YEPThl, YHACIEAOBAaHHEIE OT
pOAUTENEl, a TAKXKE PE3yAbTaT BIMSHHUS BHELIHEH CPelbl, B KOTOPOH
UCJIOBEK pacTeT, pa3BMBaeTcs, YYUTcs, paboTaer.

Bo BHYTpHUYTPOOHOM MeEpHoJie, OT 3a4aTusd U JO POXIEHMS, B Te-
qeHne 280 cyrok (9 KajleHAapHbIX MeECSIEB) 3apOolblll (3MOPUOH)
pacrmonaracTcsl B Tejle MaTepd (0T MOMEHTa OILUIOAOTBOPEHUS U IO
poxieHus1). B TeueHune nepBbix 8 Hee/b TPOUCXOAAT OCHOBHBIE PO~
1ecchbl GOPMUPOBAHUS OPTaHOB, YacTell Teja. DTOT MEPHOL MOTYYIIT
Ha3BaHWE 3MOPHUOHATBHOIO (3apOIBILIEBOI0), a OPTaHU3M OyIoyluero
yeJloBeKa — ambpuon (3apodeiut). C 9-HeneapHOTo BO3pacta, Korjaa Ha-
UMHAIOT 0003HAYATbCSE OCHOBHEIE BHELITHUE YEJI0BEUECKUE YEPThI, Opra-
HWU3M Ha3bIBAIOT NA000M, a TIEpUON — nA0dHbIM (hemaavHbiM — OT
rpeu. fetus — miom).

PazBuTue HOBOro opraHM3Ma HauMHaeTcs C IIpoLecca OIIoa0TBO-
peHUS (CITUSTHUS CNiepMaTo30Maa U SIMLEKIIETKI), KOTOPOE TTPOUCXO-
JIMT 0OBIYHO B MaTOYHOI TpyOe. CauBLIMecs MOJOBBIE KJIETKH 00pasy-
I0T KAYeCTBEHHO HOBBIM OJHOKJICTOUHHIM 3apOAbIll — 3ucomy,

7



Ha nuxHe#l MoBepXHOCTH JOOHOM T0JIM TTapasUIeIbHO NPOJOIbHOM
Le/I¥ MO3Ta IIPOXOAUT OOOHSITENbHAS 00P03]a, K KOTOPOW CHU3Y IIPU-
JiexaT oO0OHSITe/IbHAs JIYKOBUIIA U OOOHATENBHBIN TPAKT, IPOLOIXKa-
JOLIUICS B OOOHSATENBHBIN TPEYrOAbHUK. MeXIy NpoaoJbHON LIEABIO
Mo3ra U OBOHATEIBbHONH GOpO3A0H pacnoioxeHa npsAMas M3BWIMHA.
JlatepanbHee oT OOOHSTENBHONW OOpO3/bI JIEXKaT TNA3HUUHbBIE U3BU-
auHbel. Ha HUXHeH MOBEPXHOCTM BHUCOYHOUN IOJM KOJUIaTepaabHag
0opo3aa OTAEISIET MENUAIBHYIO 3aTBIJIOYHO-BUCOYHYIO U3BUINHY OT
naparumnnokaMnaibHou. 3aTblJIOUHO-BUCOUHAad 60po3na oTaessieT Ja-
TepaJbHYIO 3aThJIOYHO-BUCOYHYIO MU3BUJIMHY OT OJHOMMEHHOH Me-
JUaTIbHOU U3BUJIMHBI.

Kopa nosymapuii 6oasmoro Mosra. Ctpoenne kopsi. Kopa o6pa3ona-
Ha CEpBIM BELIECTBOM, KOTOPOE JISKUT Mo Nepudepuu (Iio noBEpXHO-
CTH) nojyiapuii 60JbILIOro MO3ra U COCTABISICT ero raml. ToaluuHa
KOpbl B pasIMYHBIX y4acTKax Tosylapuit koneodnaercs or 1,3 1o 5 Mm.
KopkoBsbie (popMalinm pa3aensoT Ha IPEBHIOK, CTAPYIO U HOBYIO KODY.
Hosas kopa (Heoxopmerc) COCTaB/ISeT OCHOBHOU 00ObeM IUIalla U 3a-
HHUMAaeT y yeaoBeka 96 %. KpurepueM BEHIICICHHUST HOBOH KOPBI SIBJISI-
eTcs IIeCTHCIIONHOE ee cTpoeHue. Cmapas kopa (apxukopmexc), co-
XpaHUBLIASCS HAa MEAMATBbHON M HWXXHEH MOBEPXHOCTHM NONYLIAPDH,
110 CTPYKTYPHOM OpraHu3alliM CXOJHA C HYXKHUMM CJI0SIMU HOBOM KOPHIL.

Apeensaa kopa (naseoxkopmexc) 3anuMaet HeboblIMEe 00J1aCTH, Jie-
Kaiuye Ha 6a3albHOM MTOBEPXHOCTH JIOOHBIX Aoneii. OHa npeacTasie-
Ha, B OCHOBHOM, OOOHSITEJIbHBIMHU JIYKOBUHAMU, OOOHSTENBHBIM TpE-
YTOJbHUKOM, TNIEPEIHUM TPOIBIPSBICHHBIM BEILIECTBOM, MTPO3PavyHON
NEeperopoaKon.

B 0060HSTEABHBIX JIYKOBUIIAX HEHPOHBI PACOPENEIIEHBI CIOSIMUA, Y-
KOBMIIBI TTOJIYYArOT MHGOPMAIIUIO OT HCHPOHOB CIU3UCTOU 00O0JIOUKH
HOCOBO# nosocTu. D depeHTHbIE BOJOKHA KICTOK OOOHSITENBHBIX J1y-
KOBHII 00pa3yloT O0OHATEIbHBIN TPakT. B 06/1acT OOOHSATEILHOIO Tpe-
YrOJbHUKA BOJOKHA OOOHSITEIBHOIO TPAaKTa Pa3ieislloTCS Ha MeIu-
aJlbHY10, CPEIHIOI U JaTepalibHYI0 OOOHSTENbHBIE TOM0CKU. BosiokHa
MeIVATbHOM TI0JIOCKH HalpapJsiloTcsl K HEHpOHaM MPO3payHoM mia-
CTUHKHU, CPEIHSss 3aKaHYMBAaeTCs B 00JaCTH MEPETHETO MPOABIPSAB-
JICHHOTO BelECTBa, JaTepajibHas MAEeT K HeApoHaM MUHIIEBUIHO-
ro ssapa. Ctapas Kopa B MO3T¢ UeJloBeKa npeacTasiaeHa dhopMalusiMu
rUImnokamMna 4 3yo4yaTrod M3BWIMHBI, 3aHMMAIOLIMMU MEOUATbHBIE
oTaensl nojyinapuil. I'lo nepudepun oHU OKPYXEHBI NTPOMEXYTOY-
HO# Kopoii, oToensdionieii cTapylo Kopy oT HOBoMH. I'mmnoxami U 3y6-
yarasi MI3BWJIMHA pacroyaratoTcsl B MeIUaibHOW 4acTH BUCOUYHON JOIHU
U B XOJ€ pa3BUTHUS OKa3bIBAIOTCH B IMyOMHE HUXHETO pora 60KOBOTO
KeJTyaouKa.

Hogast Kopa (HEOKOPTeKC) Y YeJOBeKAa 3aHUMACT MOBEPXHOCTh OKOJIO
2200 cMm?, mpuyeM Ha TMTOBEPXHOCTU M3BWJIMH paclonaracrcsl TOJbKO
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0Ko0710 30 % HeokopTtukca. OCTabHAS €T0 YacTh CKPhITa B NIyOUHE 60-
posa. Kopa comgepxut 6omnee 10!° paznuuyHbIX HEPBHBIX KiIeTOK. Ha oc-
HOBaHWNU MOPGHOAOTUUECKON XapaKTepPUCTHUKH, YUUTHIBAKOLIENH Hopmy
M pa3Mephl Tela HEPBHBIX KJIETOK, XapaKTep BETBJIEHUS NEHIPUTOB U
AKCOHA, BBIIC/ISIIOT ABa THUIA HEMPOHOB B KOPE OOMBLIOrO MO3ra: nu-
paMuIaIbHBIE U HeMMUPaMUIANbHBIC. 75 % HEUPOHOB COCTABIAIOT MHU-
paMUIAIbHbIE KJIETKH, HMCIOIIME TeI0 B BUIe KOHyca. K Hermupamu-
JATbHBIM KJIETKAM OTHOCST 3Be3[I4YaThie, BEPETCHOBHUAHbLIE W TPYITIMY
nepexoiHbIX ¢hopM HelipoHoB. HelipoHbl B KOPE pacnojiaralorcs B LIECTb
TOPU30OHTANBHEIX CJIOEB, KOTOpLIE pa3zivyaloTcsl BeJIMYMHOU U dop-
Moil HeiipoHoB (puc. 101).

I cnoit — monekyaapuas naacmunka, 6eqeH KICTOYHBIMU 3JEMEH -
TaMM M COCTOMT [PEUMYIIECTBEHHO W3 BOJIOKOH, MPOXOASIINX Na-
panIeIbHO HOBEPXHOCTU KOpbl. OYHKIIMOHAIBHO 3TOT CJI0# CBA3AH C
perynauunei ypoBHsS BO30OYIHMOCTHM KOPKOBBIX HCHUPOHOB, a TaKXKe
obecreunBaeT MeXHeHPOHaTbHBIE CBS3U KJIETOK Pa3UUYHbBIX CJIOEB.

Il cnoit — Hapyxcnas sepuucmas naacmuHKa, COCTOUT TIPEUMYLLIE-
CTBEHHO M3 MaJIbIX KJIETOK NupamMunanbHol Gopmsl. Pojb HellpoHOB
JAHHOTO CJIOA 3aKJIF0YAETCs BO BHYTPUKOPKOBBIX ME€Pe1avax HEPBHBIX
UMITYJIbCOB.

I1I crnoit — uapyxcuas nupamudaibuas NAGCMUHKA, COCTOUT U3 fIU-
paMUIANbHbIX HEMPOHOB, Pa3Mepbl KOTOPBIX YBEJIMUHBAIOTCA 1O Ha-
MPaBJICHUIO BIIYOb. AKCOHBI 9THUX KJIETOK 00pa3yloT KOPOTKUE U IJIMH-
HbI€ ACCOLMATHBHBIE IMPOBOSIINAE MTYTH.

1V cioit — enympennssn zepuucmasn naacmunka. B Heil npeobnagamoT
HEIPOHBI MAJIOro KaMbpa BcexX pa3zHoBUAHOCTeH. B 3TOM cnoe 3akaH-
YnBaeTCsT OCHOBHAST YacTh BOJIOKOH, MPUILICALINX U3 TajlaMyca.

V cno¥t — enympenHss nupamuddibHas nAACMUHKA, XapaKxTepusyerT-
¢sl KPYIMHBIMM, a B HEKOTOPBIX O0JACTAX TMIAHTCKUMHM MUPaAMUAA/Ib-
HBIMM KJleTKamu. JIeHApUTHI GONBIIMHCTBA OTHUX MTUPAMUIANbHBIX KJle-
Tok jgocturawT | ciosi. B V ciioe cocpenoToueHa OCHOBHasl macca
KOPKOBBIX HEHPOHOB, aKCOHBI KOTOPBIX 00pa3yloT HUCXOISAIUE PO
€KLIMOHHBIE TTPOBOSHINEG TIYTH.

VI cioil — myasmugopmuas (noaumopras) NIACTUHKA, I'PAHUHUT
HenocpencTBeHHO ¢ GeMbIM BelleCTBOM Honayiuapus. DddepeHTHbIe
BOJIOKHA 3THUX CIOEB 00pa3yioT HUCXOISIIVE MPOCKUHMOHHbBIE [1IPOBO-
ASIHIME CUCTEMBEL.

baszajbHblie aopa H 0ejioe BemecTBO KOHEYHOro MO3ra

B Tosiie 6esioro BellecTBa KaXI0ro MNOaylIapysi 0OJIbIHOTO MO3Ta,
OJIMXKe K ero OCHOBAHMIO, PACIIONAaraloTcsl CKOIUIEHUA CEeporo Bellie-
cTBa, 06pa3yloLIero OTIETbHO Jexamue OasanpHbie anpa. K 6azans-
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06IaIa0LIYI0 BCEMU CBOHCTBAaMM 00CHX MOJIOBBIX KJIETOK. C aTOro0 MO-
MEHTa HauMHaeTcsd Pa3BUTHE HOBOTO (I0YEPHEr0) OPraHu3Ma.

OnTUMAaIbHbIE YCIOBHsS IIJisl B3aMMOJEMCTBUSA CriepMaro3ouna #
AMLEKIETKH OObIYHO CO3JAIOTCA B TeueHMe 12 4 mocsie OBYIALNM.
OGbeIMHEHHE SApa CIEPMATO30MA C AAPOM SULIEKJISTKH NPUBOIUT K
06pa3’oBaHUI0 B ONHOKJIETOYHOM OPTraHU3MC (3UroTe) XapakTEpHOro
ISl deoBeKa AMIUIOMIHOTO Hadbopa XpOMOCOM (46). INon Byaylero
pebeHKa orpeiessieTcsi KOMOMHAUMed XpOMOCOM B 3UTOTE M 3aBUCUT
OT TOJIOBBIX XpoMocoM oTia. Eciin ailiekIeTKa OM10A0TBOpEHA Ciiep-
MATO30MILOM C TIOJIOBOI XPOMOCOMOIi X, TO B 00pa3yiolleMcst IUILI0-
UAHOM HaBope XPOMOCOM TOABISETCA ABE X-XPOMOCOMBI, XapakTep-
Hbl€ [UIS )KEHCKOTO opraHn3Ma. [1py oIutonoTBOpeHMM CHEPMATO30MI0M
¢ 1OJIOBO#T XpoMocoMoii Y, B 3urote obpasyercs KOMOWHaIMs TOJIG-
BbIX xpoMocoM XY, XapaKTepHast sl MY>XCKOIo OpraHusma.

IepBas Hemensi pa3BUTUA 3apOJbILIA — 3TO TICPHOL IpobneHus (e-
JeHusi) 3UrOTHI Ha JOYEPHUE KIEeTK (puC. 1, eMm. us. BK1.). Heno-
CPEACTBEHHO T10C/Ie OIUIOAOTBOPEHMS B TEUCHHUE NEPBBIX 3—4 gHei 3uro-
Ta JEAUTCS M OJHOBPEMEHHO TIPOJBUTAETCA MO MATOYHOMH TpybEe B
CTOPOHY MOJOCTH MaTKy. B pesymbrare JeieHNd 3UTOThI 00pa3zyeTcst MHO-
FOKJIETOYHBLi TIY3bIPEK — 6acnyad ¢ TIONOCTbIO BHYTPH (OT Iped. blas-
tos — pocTok). CTEHKM ITOTO My3bIpbKa 00pasOBaHbL KJIETKAMM ABYX
BMIOB: KPYIHBIMM M MEJKMMU. I3 HapyXHOro CJI0s MEIKHX KICTOK
(OpMUPYIOTCA CTEHKH My3bIpbKA —— mpogobaacm. B nanbHeiilleM KIeT-
k¥ TpodobiacTa 06pasyiOT BHELIHMI oM 000/10UEK 3apoabllLa. bonee
KPYITHBIE TeMHBIE KICTKU (faacmomepbt) 00pa3yloT CKOIUIEHHE — M-
Bpuobaacm (3apoabILEBLIA Y3€I0K, 3a4aToK 3apoAbIla), KOTOPBIX pac-
nojnaraercst KHyTpu oT Tpododnacta. M3 3TOro CKOINIEHUA KICTOK
(aM6Bpuo6IacTa) pa3BUBAIOTCH 3apOJIbILI M MPUIEXKAIME K HCMY BHC-
3apOIBlIIEBbIE CTPYKTYPBI (KpoMe Tpodobiiacta). Mexay NnoBepxXHOCT-
HBIM cioeM (Tpoo01acTOM) M 3apO/IBIILICBBIM Y3€JIKOM CKaruTMBACTCH
HeBONIBILIOE KOTMUYECTBO XuakocTi. K xoHiry 1-# Hemenu pasButys (6--
7-i JeHb OEPEMEHHOCTH) 3apOILILI ITONANAET B MAaTKy ¥ BHEAPACTCIH
(MMTUIAHTMPYETCS) B €€ CIU3MCTYIO 00O0J0YKY; MMILIAHTALMS T1pO-
nomkaeTcst 0koJ10 40 yacoB. [ToBepXHOCTHBIE KJICTKH 3apOJIbILLIA, obpa-
3yIolIME My3bipeK, — TpododnacT (OT rpey. trophe — nuTanue), BoLAC-
As10T (pepMeHT, PaspbIXJIIOMI TOBEPXHOCTHBIN CjI0M CJIM3UCTON
000I0YKH MaTKU, KOTOpasl IOATOTOBJICHA K BHEIPEHUIO B HEE 3apO/ibli-
1ia. PopMUpyoLIHecs BOPCHHKU (BBIPOCTBI) TPOGOOIACTa BCTYNAIOT
B HEMOCPEACTBEHHbIli KOHTAKT ¢ KPOBEHOCHBIMM COCYlaMU MaTCpuh-
CKOro opraHusMa. MHOrouucieHHble BOpDCMHKHI tpodobiacta yBenun-~
BAIOT TOBEPXHOCTH €T0 COTIPMKOCHOBEHUS C TKAHAMMU CAN3UCTON 000~
nouky MaTtkn. TpodobnacT npespaiiaercss B IUTATEIbHYIO 000ICUKY
3apofbilia, KOoTopas I[ojlyuui]a Ha3BaHMe BOPCUHIATO 7]
0060M0UYKH (x0puo H). BHayajle XOpHOH UMEET BOPCUHKH CO BCEX
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CTOPOH, 3aTEM ITH BOPCHHKM COXPaHAIOTCA TOJILKO Ha CTOPOHE, obpa-
LICHHOM K CTeHKe MaTKH. B aToM MecTe u3 XopMoHa U NpHiIeKalieil K
HEMY CIM3UCTOM 060JI0YKY MaTKW Pa3BUBAETCs HOBBIM OpraH — I JT a-
HeHrta (merckoe Mecto). IlnaueHTa — opraH, KOTOPbBIM CBSI3BIBAET
MATEPUHCKUIA OPraHU3M C 3apOoAbIIIeM M 00eCIIeYMBAET €ro IMUTAHUE.
Bropasa Hexens XU3HU 3aponabliia — 3TO CTaAWsl, KOTAa KJIETKH
aMOprobIacTa pasaeasiioTcs Ha ABa CJIOS (IBe TUTACTHHKH ), U3 KOTO-
phIX 00pa3yeTcs ABa ny3bipbKa (puc. 2). VI3 HapyKHOTO CIOsi KNeTOK,
TNpUIeXAUMX K TpodoBaacTy, obpa3yeTcsi 3 KTO6ITacCTH Y e-
CKUNA (AMHUOTUYECKHUHN) NMy3bpeK M3 BHYTpeHHETro
CJIOST KJIETOK (3ayarka 3apojbiliia, 3MOpuobiacrta) dhopMupyercs
3HOAOONAacCTMUYEeCKUN (KeNTOUYHBIH) My3bipekK 3a-
Knanka {(«Tejio») 3apoiblllia HaXOIUTCS TaM, Ilie aMHUOTHYECKUIH TTy-
3BIPEK CONPUKACAETCS € XKEJTOYHBIM. B 3TOT nepuoa 3apoabill npei-

Puc. 2. Tloaoxenne aMOpruoHa M 3apoIblilieBEIX 000JI0UEK Ha pasHbIX
CTalMsIX pa3BUTHSA YEJIOBEKA:

4 — 2—3 Hen; b — 4 Hen: 1 — monocTh aMHUOHA;, 2 — Teno >MOpPUOHA;
1 — XeJATOUHBIM Mellok; 4 — Tpodobiact; B — 6 nen; I' — naon 4—35 mec:
{ — Teno 3MOpuoHa (Iiona); 2 — aMHHUOH; 3 — XEJITOYHBIA MELIOK;

4 — XOpHOH; 5 — TIYTIOYHBIN KAHATHK



cTaBiIsieT co6oil IBYXCAOMHBIA HIUTOK, COCTOAINNI M3 IBYX JIUCTKOB!
HApYKHOTO 3apOJBIIIEBOTO (3Kmodepma), U BHYTPEHHETO 3apO/bILie-
BOTO (3Hmodepma). DKTonepMa obpaileHa B CTOPOHY AMHUOTHCCKOTO
My3BIPbKA, 4 SHTOIEpPMA IPUWIEKUT K XKETTOUHOMY IY3bIPBKY. Ha atoit
CTAIMH MOXHO OIPEeNUTh MOBEPXHOCTH 3apomblia. JJopcanbHas no-
BEPXHOCTD IIPUIICKUT K AaMHUOTUYECKOMY TY3bIPBKY, @ BEHTPAIBHAS —
K XentoyHoMy. ITorocts Tpodobaacta BOKPYT aMHAOTUYECKOTO U XKeJT-
TOYHOTO TIY3bIPHKOB PBIXJIO 3aIIOJIHEHA TSDKAMM KJIETOK BHE3apOJbI-
meBoit Me3eHxuMbl. K XOHIy 2-i Henenu IUTMHA 3apoAbiia COCTaBILd -
eT Beero 1,5 MM. B 3TOT neproz 3apoblIIeBblii LIMTOK B CBOCH 3alHEN
(KaylaJTbHOI) YaCTH yTOMIIAeTCA. 34€Ch B labHEIIeM HAYMHAIOT pas-
BHBAThCA OCEBBIE OpraHbI (XOpia, HEpBHas TPyOKa).

TpeTbs Hemensi XKU3HK 3apOJBIIIA SBJIAETCA NEPUOIOM obpasoBa-
HUSI TPEXCJIOMHOTO UTKA (3apofbiiia). KIeTKy HapyXHOH, 9KTOACP-
MaJIbHOM TUIACTMHKM 3apOJBIIIEBOr0 MMTKA CMEMIAIOTCA K 3aXHEMY
ero KOHIIy. B peay/brate 00pasyeTcs KJIeTOYHBIN Ba/IMK (rmepBUYHAs
M0J0CKa), BHITAHYTHIN B HampapieHWW NPOJOJIBHON OCU 3apOJbillia.
B roJioBHOIA (1epeHei) YacTh MEPBUYHOMN TTOJOCKH KJIETKH PACTYT U
pa3MHOXAIOTCH ObIcTpee, B Pe3y/bTaTe 4ero oopasyercs HebOobIIOE
BO3BBILIEHME — nepeuunbiil y3eaok (yzenox Iensena). Mecto nepBud-
HOTO y3€JIKa yKa3biBaeT Ha KPaHUAJIbHbIHA (TOJIOBHOM KOHell) Tesa 3a-
ponOBIiIa. )

BhICTpO pa3sMHOXAsACh, KIETKU IIEPBUYHOM MOJOCKU M NMCPBUIHO-
TO y3eJIKa NPOpacTaloT B CTOPOHbBI MEXIY SKTOAEPMOH 1 SHTOACPMOHN,
TaK 0Opa3yeTcs CPEANHHBIIA 3apObIIIEeBBIN JIUCTOK — meszodepma. Knet-
KM ME30IEpPMBbl, PACIIONIOKEHHBIE MEXJ1Y JUCTKAMU LIMTKA, Ha3bIBa-
I0TCSL 6HYMPU3apoO0bIULe8oll Me300epMoi, a BBICEIIMBIIKECS 3a €T0 Tpe-
HeJTBl — 8HEe3apoObLULe60U Me300epMOlL.

YacTh KIETOK ME30JEepMBI B Opeaeaax MePBUYHOIO y3eaka 0Co-
GeHHO AKTHBHO PACTET BIEpeX OT TOJOBHOIO U XBOCTOBOTrO KOHIA

3apo/ibiltia, TPOHUKAET MCXKIRY HapyXHbIM U BHYTPECHHUM JIMCTKAMU -

1 00pa3yeT KIETOUHBIA TSIXK — CHUHHYIO CIPYHY (xopdy). B xonue 3-it
HeeJM Pa3BUTUS B MepelHEN 4acTU Hapy>KHOIO 3apOAbIIIEBOro JINC-
TKA MIPOVICXOAMT aKTUBHBIA POCT KJIETOK — 00pasyeTcs HepeHas naac-
munka. DTa TUIACTMHKA BCKOpe Iporubaercsi, o6pa3ys MpOLOJbHYIO
6opo3ny — HepeHyto 60po3dky. Kpast 60po30KH1 yTOMUAOTCS, coavxka-
JOTCSL M CPACTAIOTCs JPYT C APYroM, 3aMbIKasi HEPBHYIO OOPO3JKY B
HepBHYIO TpYOKy. B nanbHeileM U3 HEPBHOM TPyOKH Pa3RUBACTCA BCS
HepBHas cUcTeMa. DKTOIepPMa CMBIKAETCs Hall 00pa3oBaBIIeNCs HepB-
HOHM TpYyOKOi M TEPSIET C HEM CBSI3b. }

B 3TOT Xe nepuoa U3 3alHel YacTy JHTOACPMAILHON MIACTUHKHU
3apOABILIEBOTO HIMTKA BO BHE3aPOABIIIEBYIO ME3CHXUMY (B TaK Ha-
3BIBAEMYIO AMHUOTHUYECKYIO HOXKY) MPOHUKAET MaJIblLICBUIHBIN BbI-
POCT — aiaHmouc, KOTOPbIH y ueJIoOBeKa ONpeIeICHHBIX GYHKUUN He
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BbinonHseT. [1o xoay ajanToMCa OT 3apoablilla K BOPCUHKAaM XOpUOHA
MPOpAacTaT KPOBEHOCHbIE TyNOYHbIe (IutalieHTapHbie) cocyanl. Co-
JepXKamnii KPOBEHOCHBIE COCYIbl TSIX, COCAMHSIONINM 3apOAbIil C
BHE3APOMBIIIEBLIMYA 0000UYKAMU (TIJIALIEHTOI), obpasyer OprowHoil
cmebenex.

Takum 00pa3oM, K KOHITY 3-i Heeau PasBUTHS 3apOdbIll YeJIOBEKA
MMeeT BUI TPEXCIONHON MJIACTHHKM, WM TPEXCIOWHOIO IUTKA. B 06-
JTACTU Hapy>XHOT'O 3apOBILIEBOIO JIMCTKA BUIHA HEpBHAsI TPyOKa, a Iy6-
Ke — CIIMHHAas CTPyHa, T.€. NOSIBIISIIOTCS OCEBbIE OPTaHbl 3apobIlla
yenoseKa. K KOHLy TpeTbeil Henmesi pa3BUTUS [JUIMHA 3aPO/IbIILA COCTAB-
JISIET 2—3 MM.

YerBepTasa Heledsi XXU3HU — 3apOABIIL, UMEIOIIMUI BUI TPEXCION-
HOro IUTKA, HAYMHAET U3rudarbCcs B MONEPEYHOM M IPOAOTLHOM Ha-
NPaBIeHUSAX. 3aPOLBILEBbIH IUTOK CTAHOBUTCS BBIITYKIIBIM, a €T0 Kpasi
OTTPaHUUYUBAIOTCS OT OKPYXAIOUICTO 3apOoAblll aMHHOHA TiIyOOKOMH
0opo3noit — myaoeuwHol ckaadkoi. Teno 3apoaplia U3 IUI0CKOTO [IUTKA
npeBpallaeTcss B OObEMHBINH, 3KTOJEpMa IOKPHIBAET TEJIO 3apObIiiia
CO BCEX CTOPOH.

N3 sxTonepmel B JanibHelIeM 06pa3yioTcsl HEPBHAS CUCTEMA, DITH-
Je€PMHC KOXKH U ee NIPOU3BOJHbBIC, STUTCIUATbHAS BRICTHJIKA POTOBOI
MOJIOCTH, AHAJIBHOTO OTAENA IIPSIMOM KUUIKM, Baaraiviua. MesonepMa
JaeT HayajJo BHYTPEHHUM opraHaM (KpoMe ITPOM3BOAHbBIX SHTOAEP-
MBI), CEPAEYHO-COCYAUCTOMN CUCTEME, OPraHaM OITOPHO-ABUIATENLHOTO
anrmapara (KOCTSM, CYCTaBaM, MblillLiaM), COOCTBEHHO KOXe.

DHTOAEpMa, OKa3aBLIAsICA BHYTPH TeJla 3apOABIIIA YeJIOBEKA, CBEP-
TbIBAECTCA B TPYOKY M 0OpasyeT dMOPMOHAJbHBIN 3a4aToK Oymyuiei
KMILKY. Y3K0e OTBEpCTHE, COODILamIlee IMOPHOHAIBHYIO KUIIKY C
KEJITOUHBIM MEIIKOM, B JATbHEHUIEM IPEBPALLIAETCSI B IIYIIOUHOE KOJlb-
uo. M3 aHTOAEpMBI HOPMUDPYIOTCS SIUTENNI W BCe XKeae3bl MHILEBa-
PUTEIBHOM CUCTEMBI W AbIXaTeNbHBIX ITyTEH.

OMOpHoHansHas (MepBUYHAS) KMIKA BHaYalle 3AMKHYTa Cliepeau
v c3aaM. B mepenHeM M 3amHeM KOHLAX Tea 3apojbllia MOABISIOTCA
BIAYUBAHUA IKTOLEPMBI — POTOBAs sIMKa (Oyadyliiasi pOTOBAast MOJOCTh)
1 aHajnbHAA (3aJHENPOXOAHAs) AIMKA. MEXIy I10J0CTbIO NMEPBUYHON
KUIIKHA U POTOBOM AMKOWM MMeeTcsl ABYXC/IOiHAas (3KTOAEpMA U DHTO-
JepMa) NepenHsst(pOTO-IJIOTOYHAA) IJIaCTHHKA (MeMGpaHa). Mexay
KMIUKON UM 33aJHENPOXOAHON SIMKOM HMMeeTCs KJOoakaabHasd (3amHe-
11pOXOJHas1) MiuacThuHKa (MeMOpaHa), Takxke AByxcioiiHas. Ilepenusisa
(poTo-TyIoTOUYHAsT) MeMOpaHa MPOpPBIBAETCS HA 4-i1 HeAesle pa3sBUTHUA.
Ha 3-M MecsiLie mpopbIBaeTcs 3amHsIs (3aXHENPOXOIHas) MeMOpaHa.

B pesyiabprare usarubaHus TEIO 3apOAbIIIA OKA3bIBAETCSl OKPYXEH-
IBIM CONEPKUMBIM aMHWUOHA — AMHMOTUYECKOM XUIKOCTBIO, KOTO-
past BBIIONHAET POJib 3AIUUTHOW Cpeibl, TIPEAOXPAHSIONICH 3apOHbIII
OT MOBPEXIACHUMN, B NEPBYK Oyepellb MEXaHUUECKUX (COTPACEHUSI).
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SKeJITOUHbI MELIOK OTCTaeT B POCTe M Ha 2-M Mecsilie BHYTpUYTpoO-
HOTO Pa3BMUTHs MMeeT BHJ HEOONbLIOro MeEIIOYKa, a 3aTeM TOJIHO-
CTBIO peayuupyercst (ucuesaeT). bprolrHo# crebenek yannHaeTcs, cTa-
HOBUTCS OTHOCHUTCIBHO TOHKUM H B JaJbHEHILEM TTOYIaeT Ha3BaHUE
NYNOUHO2O KAHAMUKA.

B TeueHue 4-if Hemeau Pa3BUTHS 3apPOIBIIIA TTPOIOILKAETCH U~
dbepeHLpoBaHIE €T0 ME30ACPMBI, HauaBllelics Ha 3-i1 Henerne. Hop-
caJbHas 4acTh ME30JEPMBI, PACIIOIOKEHHAas To OOKaM OT XOpIl,
06pa3yeT MapHbIe yTOMILIEHHbIC BBICTYIE — comumbl. COMUTBI CCIMEH-
TUPYIOTCS, T.€. AENATCS Ha MeTaMepHble y4acTku. [Toatomy nopcantb-
HYIO 9acTh ME30J€PMbl Ha3bIBAIOT CETMEHTUPOBAHHOM. CerMeHTalus
COMMTOB TPOMCXOIUT MOCTENEHHO B HANPaBIeHNM criepeaun Hasaj. Ha
20-i1 jieHb pa3BUTUSL 0OpasyeTcs 3-51 mapa COMUTOB, K 30-My JHIO WX
yxe 30, a Ha 35-if neHb — 43—44 napel. BeHTpanbHast 4acTh ME30/€P-
MBI Ha CerMeHTHI He nogapasieieHa. OHa obpasyer ¢ Kakaou CTOPOHbL
JIBE ITAaCTHHKHU (HECETrMEHTUPOBAHHYIO YacTh Me30AepMbi). Menuanb-
Hast (BHCLIepaTbHAs) TUIACTMHKA IIPHIEXUT K DHTONEpME (IIePBUUHOM
KHMILKE) U HA3LIBAETCSI CRAaHXHONAespoll. JlaTepanbHast (HapyxHas) ria-
CTMHKA TTPWIEXUT K CTEHKE TeJla 3apOJIbIlIa, K 9KTOACpME, U MOJIY4Hn-
7a Ha3BaHue comamonaesps (puc. 3, cM. 1B. BKJI.). M3 crutaHxHO- U
COMATOIUIEBPbI PA3BABAIOTCA SMUTENUAIBHBII TTOKPOB CEPO3HBIX 000-
7I0YeK (ME30TENHIA), a TAKXKe COOCTBEHHAS ILIACTHHKA CEPO3HBIX 000-
70UeK U T0ACEPO3HAst OCHOBA. Me3eHXMMa CTUIAHXHOIUIEBPhI MAET TaKXke
HA TIOCTPOEHHE BCeX CJIOEB MUILEBAPUTENLHON TPYOKH, KpoMe dInTe-
NMS U XKeJe3, KoTopble (popMupyloTcst U3 3HToAepMbL. [IpocTpasHcTBo
MeXIy IUTAaCTMHKAMKM HECErMEHTHPOBAHHOU YacTH ME301ePMbl Mpe-
BpAlLiAeTcA B IIOJIOCTh TeJa 3apoiblllia, KOTOpasi MOApa3ae/iseres Ha
OPIOLIMHHYIO, [ICBPATbHYIO U MEPUKAPAUAIBLHYIO TTONOCTH.

MesonepMa Ha TPAHMLE MEXIy COMUTaMH 1 CTUIAHXHOTIEBPOi 00-
pasyet Heghpomomsl (CErMEHTAPHbBIE HOXKH), U3 KOTOPBIX Pa3BUBAIOTCs
KaHAaTbLIBl TIEPBUYHO} TIOUKY, TOJ0BbIE XKese3bl. M3 opcanbHolt yacTn
ME30/IePMbl — COMMTOB — OOpasyeTcst TpU 3a4aTka. Ilepennemennain-
Hbil YYaCTOK COMUTOB (CKAepomom) WAET Ha TIOCTPOCHUE CKCJICTHOM
TKAHM, JAlOUIeH HAYAIo XPSIaM U KOCTSIM OCEBOTO CKejieTa — MO3BO-
HOUHMKA. JlaTepalbHEE HETO JIEXKUT MUOMOM, U3 KOTOPOTO Pa3BUBACTCH
CKeJIeTHasl MycKyjaTypa. B 3anHenarepaIbHOM YacTy COMMTA HAXOAMTCS
YUacToK — depmamom, ©3 TKaHW KOTOPOTO 00pasyeTcsi COeAMHHTE/Tb-
HOTKaHHag OCHOBA KOXU — JiepMa.

B roji0BHOM OTJEJE HA KaX10W CTOPOHE 3apOAbIIIA U3 3KTOAEPMbI
Ha 4-ii Hegene GOPMUPYIOTCH 3a4aTKM BHYTPEHHEIO yxa (BHauale
CAYXOBBIE SIMKM, 3aTE€M CJIyXOBBIE TTY3bIDbKM) U OYAYIINI XPYCTAIMK
rnasza. B 3To ke BpeMs IepecTpanBaloTCA BUCLICPAIbHbIE OT/IENbl TO-
JIOBBI, KOTOPbIE BOKPYT POTOBO¥ OYXTbl 00pas3yloT TOOHBII U BEPXHE-
yeaCTHBIe OTpOoCcTKU. K3aam (kaynajlbHee) 9TUX OTPOCTKOB BMAHbL
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KOHTYPBI HUXXHEYETIOCTHOM 1 MTOAbA3BIYHON (TMOMIHOM) BUCLIEPaIIb-
HOM JIyT.

Ha nepenHeit moBepXHOCTH TYyJIOBUILNA 3apOIBIIA BUAHBI BO3BbI-
WEHWS: CepACYHbIN, a 32 HUM — MEYeHOYHHIA Gyrpbl. YrybJenue
MEXTY STUMH OYrpamMi yKasbiBaeT Ha MeCTO 06pa3oBaH¥is MOIepey-
HOM NEePeropoaky — OFHOIO M3 3a4aTtkoB nuadparmsl. KaynanbHee
MeYeHOYHOro Gyrpa HaxoOUTCS OPIOLIHON cTebelleK, COmepXauluil
KPYTIHBIE KPOBEHOCHBIE COCY/IBI M COEAUHAIOIINI SMOPHOH C ITalleH-
TOA (MyNMOYHbIA KaHATUK). JITMHa 3apopiiia K KOHI 4-if Heesau paB-
Ha 4—5 MM,

B nepunon ¢ 5-ii no 8-10 Hexeawo Ku3HU dMOPHOHA MPOLOJKACTCS
(bopMUpOBaHME OPraHOB (OPraHoOreHe3) U TKaHel (rucroreHes). Dro
BPEMsl PAHHETO Da3BUTHS CEPANA, JCTKHUX, YCIOXKHEHUE CTPOEHUSI
KHUIIeYHOH TPyOKM, (POPMHUPOBAHUS BUCLEPATBHLIX Ayr, 06pa3oBa-
HUe KallCyJl OpraHoB 4yBcTB. HepBHas TpyGKa MOMHOCTHIO 3aMbIKaeT-
CA M pacHIMpsIeTCst B FOJIOBHOM OTAeje (OyAyIIMiz roJOBHOH MO3T).
B Bospacre okono 31—32 aHeit (5-s1 Helens) JUIMHA 3apoblilia paBHa
7,5 MM. Ha ypoBHE HUXKHUX LIEHHBIX U 1-ro rpyIHOrO CerMeHTOB TeJia
NOABJAIOTCA IIABHUKOBONOAOOHBIE 3a4aTKM (Moukn) pyk. K 40-my
JTHIO 00pa3yroTcd 3a4aTKil HOT.

Ha 6-it Hemene (TeMeHHO-KOMUMKOBasi UIMHA 3apofbliia — 12—
13 MM) 3aMETHBI 3aKIaJKi HAPY:KHOTO yXa, C KOHIA 6—7-if Hegemn —
3aKJIAfKY MajJbLEB PYK, a 3aTeM HOT.

K xonuy 7-i1 Hegenu (uiMHa 3apogpiia — 19—20 MM) HauMHAIOT
(hopmuposarthest Beku. biaroaapst stomy rmaza o6pucoBbiBaloTCS 60-
Jjee yetko. Ha 8-i1 Henene (amHa 3apoasiina 28—30 MM) 3aKkaHUYMBa-
€TCsl 3aKJIafika opraHoB 3aponbiiuia. C 9-if Hegenu, 1.e. ¢ Hayaua 3-ro
MecCsIa, 3apOAbIIL (TEMEHHO-KOIMIMKOBas 1nuHa 39—41 MM) npuHU-
MaeT BMJ] Y€JIOBEKA U HA3BIBAETCS IUIOKQM.

Hauyunas c¢ tpex MeCsUeB J1 B TCUCHUE BCETO TUIOAHOTO [epHoaa
[IPOUCXOAST JAJIbHEHILMI POCT M pa3BuTHE 0OPA30BABIINXCSA Opra-
HOB M 4YacTei Tena. B 5710 xe BpeMs HaunHaetcs auddepeHuMpoBa-
HUC HAPYXKXHBIX MTOJIOBBIX OPraHOB. 3aKIaJAbIBAIOTCS HOI'TH Ha NMAIbLIAX.
C Konna 5-ro mecana (Jurnna 24,3 cM) CTAaHOBSTCA 3aMETHBIMU GPOBH
1 pecanubl. Ha 7-m mecane (nmna 37,1 ¢M) OTKPLIBAIOTCSI BEKHU, Ha-
YMHAETCHA HAKAIUIMBATLCS KNP B MOAKOXHOM kietyarke. Ha 10-m me-
caue (umHa 51 cM) mwiod poxaaeTcs.

Kpumuueckue nepuode: onmozenesa. B npouecce MHAMBUAYATHHOTO
Pa3BUTUSL UMEIOTCst KPUTUYECKUE TMEPHOABI, KOrJa TOBbIIIEHA YYB-
CTBUTEJIBHOCTh Pa3BUBAIOLIErOCsl OPraHM3Ma K BO3ICHCTBUIO MTOBPEX-

JAoLIMX (PaKTOPOB BHEUTHEI U BHYTPEHHEH cpeabl. BbUiensioT HecKoIb-
KO KPUTHYCCKUX MEPUOLOB Pa3BUTHUS. TakuMu Haubosiee OMacHbIMU
NepuomaMu SIBIAIOTCA: 1) BpeMs pa3BUTHS TIOJIOBLIX KJIETOK — OBOTe-
HE3 U CepMAaTOreHe3; 2) MOMEHT CIAMSHMSA [MOJOBBIX KIIETOK — OIIO-

13



JNOTBOpeHHe; 3) UMITIAaHTALUA 3apobliia (4—8-¢ CyTKn SMOpHUOTEHE -
3a); 4) GOPMUPOBAHHE 3aUYaTKOB OCEBBIX OPTaHOB ([OJIOBHOI'O U CITHH-
HOTO MO3ra, MO3BOHOYHOTO CTo6A, nepBUYHON KWHIKU) U (HOpMU-
pOBaHMe IUIaLeHThI (3—8-s1 HeIeIst pa3BUTUS); 5) cTagusl YCUIEHHOTO
pocTa roj0BHOTO Mo3ra (15—20-a Henenst); 6) dopMmuposaHre GyHK-
LWUOHAJBHBIX CHCTEM OpraHu3Ma U I GEepCHUIMPOBAHUE MOYEIIOJIO0-
poro anmapara (20—24-a Hemensl IPEeHATAIBLHOIO Iepuoaa); 7) Mo-
MEHT POXIeHUS pebGeHKa M TepHUoJ HOBOPOXICHHOCTU — ITEpexol K
BHeyTpOOHOM XM3HH; MeTaboauueckasi U (DYHKLMOHaNIbHAs axafira-
M 8) Mmeproa paHHEro M MepBoro AeTcrsa (2 roga — 7 Jer), Koraa
3aKaHuYMBaeTcs GopMUPOBaHHE B3aHMOCBSA3eH MEXNy OpraHaMH, CUC-
TeMaMy U allapaTaMM OPraHoB; 9) MOAPOCTKOBBIM BO3pacT (1epuol
[IOJIOBOYO CO3pEBAHUS — V MAJIBYUKOB ¢ 13 o 16 jer, y AeBOYEK —
¢ 12 10 15 ner). OMHOBPEMEHHO ¢ OBICTPBIM POCTOM OPraHOB IIOJIOBOIA
CHCTEMBI aKTUBU3HUPYETCS SMOIIMOHAIbHAS JESTEIbHOCTD.

Bonpocm A1 MOBTOPEHHNS MU CAMOKOHTpPpONA!

1. Ha3zoruTe nepuoasl BHyTPUYTPOOHOIO PA3BUTHSA YEJIOBEKA.

2. Yem onpenensiercst mon oyayinero pebeHka?

3. Koraa ¥ U3 Kakux KJIeToK o6pasyloTcs amM6puobiact u Tpodobdnact?

4. Yto co6oif MpeACTaBISAIOT 3TH CTPYKTYPhI?

5. Kakoe 0o6pa3oBaH¥e Ha3bIBAIOT HECETMEHTUPOBAHHOM YaCTbIO ME30AEP-
MbI? UTo u3 Hee oOpa3yercs?

6. Kakue opransl pa3BUBaiOTCs] U3 3HTOACPMbI, ME30JEPMBbI, IKTOAEPMBI?

7. Kaxue oprads! 3aponbiiia Ha3biBaloT oceBhIMU? Korna v U3 4ero oHu
obpasyorcsa?

8. HazoBute BpeMs KpUTUYECKHUX NEPUOIOB PA3BUTUA 3apO/IbILLA.

TTOCTHATAJIBHBIY OHTOTEHE3

Cpasy mocjie poXIeHUS HAcTynaeT NMepHo, Ha3bIBaeMbIN ME€pUO-
JIOM HOBOpoOXKIeHHOCTH. OCHOBAHUEM JUISI 3TOFO BBLIEIEHUSA CIYXKUT
TOT (PaKT, YTO B 3TO BpeMsl MMeeT MECTO BCKapMJiMBaHUE peOeHKa
MoJio3nBoM B TeueHne 8—10 nHeti. HoBopoxaeHHbie B HaYajlbHOM
nepuoxe MPUCITOCOONIeHUS! K YCJIOBUSAM BHEYTPOOHOU XKU3HU pasje-
JISIIOTCS 110 YPOBHIO 3pPEJIOCTH HA JOHOIIEHHBIX M HEIOHOIIEHHBIX. BHYT-
pUYTPOOHOE pa3sBUTHE JOHOLIEHHBIX AeTelt jmutes 39—40 Hen, Hemo-
HOlLIeHHbIX — 28—38 Hen. [1pu onpesesieHMU 3pEJAOCTU YUUTHIBAIOT HE
TOJIBKO ITH CPOKM, HO U Maccy (Bec) Tejia NMpU POXIECHUU.

JIOHOIIEHHBIMU CYUTAIOTCSI HOBOPOXIEHHBIE C MACCOM Tejla He
MeHee 2500 r (;pu anuHe Tena He MeHee 45 c¢M), a HEJIOHOLUEHHBI -
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MU — HOBOPOX/AEHHbIE, UMEIOLINE Maccy Teja MeHble 2500 r. Kpome
MacChl M JUIMHBI, YYUTHIBAIOT U JPYTMe Pa3sMepbl, HalpuMep oOXBar
TPyAU B COOTHONIEHMHU C JUTMHOM TeJla U 00XBaT TOJOBE B COOTHOIIIE-
HuM ¢ obxBaToM rpyau. Cuurtaercs, 4To 00XBAT TPYAH Ha YPOBHE CO-
CKOBR JOJIXKEeH ObITh Gosblne 0,5 mavubl Tena Ha 9—10 cM, a obxBar
TOJIOBBL — OoJblle 0OXBaTa Irpyay He Oosiee yeM Ha 1—2 cM.

Crenyoluunit nepuon — rpyamoii — rpogoikaercs 1o roga. Hauano
3TOTO NEPUOLA CBI3aHO C MEPEXON0M K MUTAHUIO «3PETBIM» MOJIOKOM.
Bo BpeMs rpymHoro rneprona HabmomaeTcss HanbOJblIasi MHTEHCHB-
HOCTb POCTa, FI0 CPABHEHHIO CO BCEMH OCTATBLHBIMU I1epUOJaMi BHe-
yTpoOHO¥W XM3HM. [ITMHA Tena yBeJMUMBACTCS OT POXIEHMS IO TOIa B
1,5 pa3a, a Macca Tena yrpauaercsa. C 6 Mec HAYMHAIOT IIPOPE3bIBATE-
csl MOJIOUHBIE 3yObl. B rpylHOM BO3pacTe sIpKo BuIpakeHa HepaBHOMED-
HOCTb B pOCTe Tejia. B mepBOM MONYTOAMY IPYAHBIE TETH PacTyT ObICT-
pee, YeM BO BTOpoM. B Kax/1oM Mecs1le MepBOro rofa XU3HU TTOSIBIAIOTCS
HOBBIC TOKa3aTenu pa3sutus. B nmepBeIi Mecsi peGeHOK HauMHAET Yilbi-
0aTbCsl B OTBET HA obOpalllcHME K HEMY B3POCHABIX, B 4 MeC HACTOINYMNBO
MIBITAETCS BCTATh HA HOXKU (IIpY NOAJIEpXKKe), B 6 MeC TIBITAETCS I10JI-
3aTh Ha YETBEPEHBbKAX, B § — JejaeT MOMBITKY XOANTh, K roay pebe-
HOK OOBIUHO XOJMUT.

[epuion pannero aerersa ATUTCS OT 1 Toaa 0o 4 iet. B konle BTopo-
TO rojia XKM3HHU 3aKaHYnBaeTcs Mpope3biBaHue 3y0oB. [Tocne 2 et ab-
COJTIOTHBIC U OTHOCUTEITbHBIE BEJTMYHUHBI TOAUYHBIX IIPUPOCTOB pasMe-
POB TeJia OBICTPO YMEHBINAIOTCS.

C 4 et HauMHaeTCs TIEPUO/l HEPBOTO XETCTBA, KOTOPBII 3aKaHYUBA-
etcs B 7 J1eT. HauuHas ¢ 6 JeT NosIBISIOTCS TePBbIe MOCTOAHHBIE 3YObL:
repBolil MoJisip (DOJBIION KOPEHHOM 3y0) M MeIMajbHbIN pesell Ha
HUXHEW YETIOCTH.

Bospacr ot 1 roga go 7 AeT Ha3bIBAIOT TAKXKE TIEPUOAOM HeHTpasb-
HOTO JIETCTBA, MOCKOJIbKY MAJIbYUKM M I€BOYKM IOUTH HE OTIMYAIOT-
Cs1 IPYT OT jApyra pazMepamu U (opMmoii Teja.

Ileprnon BTOpOro mercTBa ITUTCS y MaJbYMKOB ¢ 8 mo 12 jer, y
Jesoyek — ¢ 8 1o 11 neT. B 3TOT nepuo BEIABIISIOTCS MOJIOBbIE Pa3IM-
Yusl B pa3zMmepax u (opMe Teaa, a TaKKe HaUYMHAaeTCsS YCUIEHHBI poCT
Tejla B IIMHY. TeMITbl poCcTa Y IeBOYEK BHIIIE, UEM Y MAITbYMKOB, TaK
KaK TI0JI0OBOE CO3PEBAaHUC Y JE€BOYECK HAUMHAETCA B CPEIHEM Ha JBa
roja paHbule. YCUJICHUC CEKPELIMU IOJOBEIX TOPMOHOB {OCOOEHHO Y
JIEBOYEK) O0YCIOBINBAET PA3BUTHE BTOPUYHBIX ITOJIOBBIX NMPU3HAKOB.
INocnenoBaTeTBHOCTD NOSIBJICHUSI BTOPHUYHBIX TIOJIOBBIX [IPU3HAKOB JI0-
BOJILHO MIOCTOSIHHA. Y 1€BOYEK BHavase (pOpMUPYIOTCI MOJIOYHEBIE XKe-
Jie3bl, 3aTeM MOSBJISIIOTCS BOJIOCH Ha JIOOKeE, MOTOM — B MOAMBIILEY -
HBIX BrlaguMHax. MarTka W Baarajaulile pa3BHBaIOTCA OXHOBPEMEHHO C
(popMHpoBaHMEM MOJIOYHEIX XKene3. B ropas/io MeHbILIEH CTETIEHU [TPO-
LIECC TIOJIOBOIO CO3PEBAHMSL BBIPAXEH Y MaIbYMKOB. JIMIIE K KOHIY
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3TOro MEPUOa Y HUX HAYMHAETCA YCKOPEHHBIN POCT AUYEK, MOLIOH-
KM, a 3aTeM — [10JIOBOr'O WICHA.

Crneayiouui nepuoj — MOAPOCTKOBBIH — HA3BIBAETCA TAKXKE IT¢-
PHOIOM I10JIOBOTO CO3PEBAHUSA, WIM TTyOepTaTHBIM niepuogoM. OH 1Ipo-
JOJIKAETCS Y MajibuMKOB ¢ 13 1o 16 neT, y seBouck — ¢ 12 go 15 ner.
B 510 BpeMs HaOmoaaeTcs AajdbHelllee YBEIHUECHUE CKOPOCTEH poc-
Ta — nybepTaTHbIN CKauoOK, KOTOphiH KacaeTcs BCeX pa3MeEPOB TeJla.
Haubonbemue npubaBK B IIUHE Teja Y JEBOYEK UMEIOT MECTO MEX-
oy 11 m 12 rogamu, mo macce Tema — mexay 12 m 13 rogamu.
VY manpunkos npubaBka B jiiuHe Habmonaercs mexny 13 u 14 rona-
MU, a nmpubaBKa B Macce Teaa — Mexay 14 u 15 rogamu. OcobeHHo
BEJMKAa CKOPOCTh POCTAa AJMHBI Tela Y MaJb4YUKOB, B PE3yibTare
yero B 13,5—14 net onu oO6TOHSIOT JeBOYEK O IUTMHE Teaa. B ¢Ba3u
¢ MOBBLILIEHUEM aKTHUBHOCTH T'MITOTAIaMO-TUNO(MU3APHOA CUCTEMBI
(GOpPMUPYIOTCS. BTOPUIHBIC MOA0BBIE MPU3HAKHU. Y 1€BOYEK MTPOLOII-
KaeTcsl pa3sBUTHE MOJIOUHBIX XeJjie3, Ha0nloaaeTcst pocT BOJIOC Ha
Jo0Ke U B NOAMBILIEYHBIX BnaguHax. Hambosiee YeTKUM MokKasare-
JieM I10J10BOTO CO3pPeBaHMsl KEHCKOTO OpraHM3Ma SIBJSICTCS INepBas
MEHCTpyalusl.

B n0ApOCTKOBBIIA IIEPUO/L IPOUCXOAUT UHTEHCHBHOE TTOJ0BOE CO-
3peBaHue MaapuukoB. K 13 romaM y HUX NPOMCXOAUT U3MEHEHHE
(MyTauMs) rojioca M TOSIBJSIIOTCA BOJOCHI Ha Jiobke, a B 14 jer
MOSIBJISAIIOTCS BOJIOCHI B MOAMBILIEYHBIX BrianwHax. B 14—15 net y
MaJIbYMKOB [TOSIBASIOTCH NepBble TTOJUTIOUUK (HETTPON3BOJIbHBIE 13-
BEPXKEHUS CIICPMBbI).

Y MainbynKoB, MO CPAaBHEHUIO C ACBOUYKaMU, Oojiee NPONOIKUTENEH
nyGepTaTHBINA 11€pHO M CWIbHEE BRIPAXKEH MyOepTaTHBINA CKayOK POCTa.

IOHnomeckuii Bo3pacT npogo/kaercs y oHoue# ot 18 no 21 rona, a
y gesyiiek — ot 17 1o 20 jget. B 3T0T nnepyMoa B OCHOBHOM 3aKaH4u-
BalOTCH TIpolecce pocTa U GOopMUPOBAHUEC OPTraHU3MA U BCE OCHOB-
Hble pa3MepHbIE MPU3HAKYU Tejla JOCTUTAIOT KeDUHUTUBHON (OKOH-
yaTeJAbHON) BEJIUUYUHBL.

B onomeckoM Bo3pacTe 3aBepliaetcss (POpPMUPOBAHUE [OJOBOM
CHUCTEMBI, CO3pEeBaHKE PENPOAYKTHBHOM (QYHKLMUA. OKOHYATENbHO YC-
TAHABIUBAIOTCS OBYJISATOPHbIE LIMKIIBI Y KEHILMHBI, PHUTMAYHOCTb CEK-
peLH TECTOCTEPOHa M BhIpAbOTKa 3pesIoi CIEPMbl Y MYXXUHHBEL.

B 3pesiom Bo3pacte (hopMa U CTpOCHUE Tella U3MEHSIIOTCS: Majto. Mexiy
30 u 50 romaMu aMHA Tejda OCTaeTcsl HOCTOSTHHOM, a TOTOM HaYHHAaeT
yMEHbILAThCH. B MOXKAIOM 1 cTapuecKoM BO3PACTe NPOUCXOIAT I10CTE-
[IEHHbie MHBOJTIOTHBHBIC U3MEHEHHUSI OPraHU3Ma.

Hnoueudyasvuble pazauqua B Ipoliecce pocta v Pa3BUTHA MOTYT Baphb-
MpOBAaTLCA B ILMPOKUX fipedenax. CyliecTBOBaHWE MHIWBUAYAIBHBIX
KoJieOaHMii NIPOLIECCOB POCTA U PAa3BUTHUSI MOCTYXKUAO OCHOBAaHUEM LIS
BBEIEHHST TAKOTO fIOHATHS, KaK O MOJTOTHYECKHUU BO3pact,
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WIM BO3pacT pa3BUTHUSA (B OTIUYKE OT MACIOPTHOINO BO3-
pacra).

OCHOBHBIMHU KPUTEPUAMU OUOJOTHUYECKOTO BO3pAacTa CYUTAIOTCS:

1) «ckeneTHast 3peIOCTb» (MOPSAOK U CPOKM OKOCTEHEHUS CKe-
neTa);

2) «3ybHas 3pefiocTb» (CPOKHM NMPOPE3bIBAHUA MOJOYHBIX U f10CTO-
STHHBIX 3yOOB);

3) crenieHb Pa3sBUTHSI BTOPUYHbIX ITOJIOBBIX TIPU3HAKOB. 1151 KaxIoro
W3 3THX KPUTEPHUEB GHOIOTMYECKOrO BO3PACTa — «BHEILHErO» (KOXXHBIE
MTOKPOBBI), «3YOHOT0» M «KOCTHOrO» — pPa3paboTaHbl OLEHOYHBIE 11IKA-
JIbl ¥ HOPMAaTUBHbBIC TaGIHUIIBI, MO3BOJIIOILUE ONPEAEIUTL XPOHOJIOTH-
YyeCKHi (NacriopTHbBIA) BO3PACT [0 MOPMOIOTHYECKUM OCOOEHHOCTSM.

dakropsl, BIMAONINE HA WHIMBUAYAIbHOE PAa3BUTHE (OHTOICHES),
[IOJPA3ENISIOTCH Ha HACJEICTBEHHBIE M CPCHOBBIC (BIMSHME BHEMUIHEH
cpelbl).

CreneHb HacIeICTBEHHOTO (TEHETUUECKOrO) BIMSIHMS HEOIUHAKOBA
Ha pasHbIX 3Tanax pocTa ¥ pa3BuTHs. BosaeilcTBre HACIeICTBEHHbIX
($aKTOPOB Ha TOTAIbHBIE PA3MEPHI TeJla YCUIIMBAECTCA OT MEPHOIA HO-
BOPOXIEHHOCTH KO BTOPOMY JETCTBY C HMOCICIYIOIIUM OCTabJIeHUeM
K 12—15 rogam.

Bansinue ¢haktopoB BHELIHEH cpelbl Ha Tipouecchl MOpdobhyHK-
LIMOHAIBLHOTO CO3peBaHMs OpraHU3Ma OTYETIMBO IIPOCIIEKUBAETCA Ha
MpUMepe CPOKOB MeHapxe (MeHcTpyauun). MccieoBanust poLeccon
pocTa y AE€Teil M MOAPOCTKOB B PA3IUYHbLIX reorpadHyecKUX 30HaX
MOKAa3aiM, YTO KIIMMATHUeCKHe (PAKTOPHl MOYTH HE OKA3BIBAIOT BJIMSA-
HUE Ha POCT U Pa3BUTHE, CCNIN YCIOBUSI OOUTAHUS HE ABILIOTCS SKCT-
peMaTIbHBIMU, AJANITALIUS K 3KCTPEMAJIbHBIM YCIIOBUAM BbI3BIBAET CTOJIb
rIyOOKYI0 mepecTporKy (PYHKIMOHMPOBAHMA BCErO OpraHM3Ma, 4To
He MOXET He CKa3aThbCsl Ha Ipoueccax pocia.

Cpean pa3MepoB Tela BBLICISIOT TOTalbHbIE (OT ¢p. total — uenu-
KOM) ¥ HapuuanbHble (OT Jat. pars — 4yacTh). ToTanbpHBbBIE (O O-
HiMe) pasMephl TeJa— OCHOBHBIC NTOKA3aTeau (PU3NYECKOTO
pa3BUTHS YenoBeka. K HUM OTHOCITCY AJIMHA M Macca Tella, a TakxKe
obxsaTr rpyan. IlapuuaibHB e (Y4ACTUYHEBIE) Pa3Mep bl
TeJa ABIIOTCS caaraeMbIMU TOTaJbHOTO pa3Mepa v XapaKTepu3yioT
BEJTUUMHY OTIAEITBbHBIX YacTei Tena.

Pa3Mmepsl Tesia onpeaessiioTed Ipyd aHTPOTIOMETPUUECKUX 00CIeN0-
BAHUSIX Pa3INYHBIX KOHTUHTCHTOB HACEJICHMA.

BoIBIIMHCTBO aHTPOTIOMETPUUYECKUX NOKA3aTeIed uMeeT 3HAYNTE I b-
Hble NHANBUAYasbHBIC KoJebanus. B Tabn. 2 npuBeneHbl HEKOTOPbIE
yCpeaIHEeHHble AHTPOIMOMETPUYECKHME [MOKA3aTe/]M B IOCTHATATBHOM
OHTOTEHE3E.

IMporiopuny Te1a 3aBUCAT OT BO3pacTa M ToJia uejoBeka (puc. 4).
JnmHa Tejaa U ee BO3pacTHBbIC U3MEHEHMS, KaK IPAaBWIIO, UHINBUIY-
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anpHbl. Tak, HallpUMeEp, pa3IMIus B IJIMHE TeJla HOBOPOXIEHHEBIX TIPU
HOPMAaJIbHOW IO CpOKaM OepeMeHHOCTH JIexXaT B npeaenax 49—>54 cm.
Haubonelumit npupocT [UINHBI TeIa AeTel HaGIoaaeTCs Ha MEPBOM Oy
KM3HK M COCTaBJsieT B cpeadeM 23,5 cM. B nepuoa ot 1 mo 10 jter 10T
T10Ka3atejib NOCTENEHHO YMEHBIIIaeTcA B cpeaHeM Ha 10,5 — 5 ¢M B rox.
C 9-neTHero BO3pacTa HAYMHAIOT MOSBIATHCS IOJIOBBIE PAa3IM4Ud B
CKOpOCTH pocTa. Macca Tesa ¢ MepBbIX THEH XW3HU M IPUMEPHO 110
25 ner y GONBIIMHACTBA JIIOAEH MOCTENEHHO YBEJIUYUBAETCH, 4 3aTeM
ocTaetcsl 06e3 usmeHennit. [locime 60 jer mMacca Teja, Kak IPaBuio,
HaY¥HaEeT MOCTENIEHHO YMCHBIATHCS, TJIaBHBIM 00pa3oM B pe3ysbTaTe
aTpodUUECKUX U3MEHEHUI B TKAHSIX M YMCHBIUEHUS] COOEPXKAHUA B
Hux Boabl. O0LIas Macca Tea CKJIagbiBaeTCsl U3 psijia KOMITOHEHTOB:
MAacCBI CKeNeTa, MyCKYJIaTyphi, JKUPOBOI KJIETUATKU, BHYTPEHHUX Op-
IAHOB U KOXH. ¥ MY:KUUH CpemHSIA Macca Tejia 52—75 Kr, y XKeHIIUH —
47—70 Kr.

B noxmnoMm w crapyeckoMm BO3pacTe MpOCICXKHBAIOTCS XapaKTep-
Hble U3MEHEHUSI HE TOJILKO pa3MEpOB U MACCHI TeJla, HO U ero CTpoe-
HUS;, 9TW W3MCHEHUS M3y4yaeT crneuuajlbHas HayKa FepoOHTOJIOTUS
(gerontos — crapuk).

CreayeT 0cob0 MOXUYEPKHYTh, YTO aKTUBHBINA 00pa3 XKH3HU, pery-
JISIPHBIE 3aHITHS QU3NYECKOM KYJTBTYPOM 3aMeJlIsIOT MPOLIECCHL CTa-
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Puc. 4. U3MeHeHNs IpONOPIIMIA OTAEIOB TEIa B IIPOLIECCE POCTA YeJOBEKA.
KM — cpeansg aunust. Ludpel cripaBa MOKa3bIBAalOT COOTHOILUIEHUS YacTei
TeJa y JeTEW U B3POC/bIX, HU(DPHI BHU3Y — BO3PACT
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IIpuMmedadue. [Nom M— MyXCKoil, X — XeHckuil. Mcrionb3oBaHsl 1anHbie U3 KHUT «YemoseK. Mopdobuo-

Jlorudeckue gaHHeie» (1977) u «Mopdonorus yenoBeka» 1on penakumeil b.A. Hukutioka, B.I1. Yrenosa (1990).
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Henb3s He orMeTuTh, uTo 3a nociaeguue 100—150 jgeT oTMeuaer-
Cs 3aMETHOE YCKOPEHME COMAaTUYECKOTIO PasBUTHsI U (PpU3UOIOTHYE-
CKOTO CO3peBaHMs JeTed U MOAPOCTKOB — akcexepauus (OT JaT.
acceleratio — yckopenue). JIpyroil TepMUH U1st 0603HAYEHUS TOH XKe
TCHACHUWYN — «3IIOXaJbHBINA CABUI». AKCEJepalusl XapakKTepU3yeTcs
CJIOXXHBIM KOMILUIEKCOM B3aMMOCBSI3aHHbBIX MOP(OIOTHYECKUX, (DU3K-
OJIOTMYECKUX U IMICUXUYECKUX ABIeHUN. K HacToseMy BpeMeHn orpe-
AeJieHBl MopGhooruyecKue MoKa3aTean aKceJIepaluy.

Tak, anuHa Tena Aeredt IpHU POXIEHWU 3a nociaeaHue 100—150
JIET yBENMWYMIIACh B cpeaHeM Ha 0,5—1 ¢M, a Macca — Ha 100—300 r.
3a 3T0 BpeMsI yBEJTUYMIACHh U Macca IUIALEHTH Y MaTepu. OTMevaeTcsi
1 Oojice paHHee BbIpPABHMBAaHUE COOTHOLIEHMI OGXBATOB TPYIU M
TOJIOBBI (MeXIy 2-M U 3-M MecsieM Xnu3Hu), CoBpeMeHHbIE TOIOBA-
JBIe JCTH Ha 5 CM UIMHHEE U Ha 1,5—2 Kr TsKelee, YeM UX CBEpPCT-
HUk4 B XIX B.

HiuHa Tena metei MOIIKOJBHOIO Bo3pacTta 3a mociennue 100 jer
yBesmyuiaach Ha 10—12 cM, a y IIKOJbHUKOB — Ha 10—15 cM.

IToMyMO Bo3pacTaHUs! ITMHBL M MACCHI TEJIA, aKCENlepaLUsl XapaKTe-
PU3YETCS YBETMYEHUEM PA3MEPOB OTACNbHBIX YacTel TeJa (CETMEHTOB
KOHEYHOCTe, TOJILMHBI KOXHO-XMPOBBIX CKJIANOK U T.1.). Tak, yBenn-
4YeHHe 00XBaTa IPYyIU 110 OTHOHIEHUIO K BO3PACTAHMIO [UTMHBI Tena GhUIO
HebonbmM. HacTyIuieHHe cpOKOB NOJIOBOTO CO3PEBAHNST COBPEMEHHBIX
TIONTPOCTKOB MPOMCXOIXT IMIPUMEPHO Ha JIBA Tolla paHblIe. ¥YCKOpeHUe
Pa3BUTHUS KOCHYJIOCH M IBUFATENIBHBIX GYHKIMI. COBpeMEHHbIE MTOIPO-
CTKM ObICTpee OeraoT, Haiibllie NPBITAIOT B [UIMHY C MecTa, GoJbliee
YMCJIO Pa3 NIOATATUBAIOTCA Ha TepeKIauHe (TyPHHUKeE).

DITOXaNbHBIN CIBUT (aKcelepalus) 3aTparuBaeT BCE STAIbl 4Yesio-
BEUCCKOM XKM3HU, OT POXAECHMUS N0 cMepTd. Hampumep, mivHa Tena
B3POCBIX JIIOJCH TaAKXKE YBEJININBAETCS, HO B MCHbILIEH CTEIIEHU, YEM
y Aeteil M noapoctkoB. Tak, B Bozpacte 20—25 JieT IIMHA Tesla MyX-
YUH CTaja OOJIbIIC B CpeaHEM Ha § CM.

AKceJjiepallusi OXBaThIBAaET BECh OPraHM3M, OTpaxasch Ha pa3Mepax
T€Jld, POCTC OPraHOB M KOCTEH, Ha CO3pPEBAHMHU I10JOBBIX Xejie3 U
cKesiera. Y MyXYiH M3MEHEHUS B IPOIIECCE aKCEIEPalMH BHIPaKeHbl
CUJIbHEE, YEM Y KeHIIIH.

MyXuuHy M XEHIIMHY OTJIMYAIOT MOJIOBblE MPU3HAKU. DTO Mep-
BUYHBIC NIPU3HAKU (TI0JIOBBIE OPraHbl) U BTOPUYHBIE (HAITPUMED, Pa3-
BUTHE BOJOC Ha JIOOKE, Pa3BUTHE MOJOYHBIX XKee3, U3MEHEHUE TO-
JI0Ca M JIp.), & TaAKKe OCOOCHHOCTH TEIOCIOXEHNS, IIPOMOPLUHN JacTeil
Tena.

[Mpomopuuy Tena yesoBeKa BHIYUCIAIOTCA B MPOLCHTAX MO AAH-
HbIM U3MEPEHUST TPOJOILHBIX U [TONEPEYHBIX PA3MEPOB MEXKILY [1OTpa-
HUYHBIMU TOYKaMM, YCTAHOBJICHHBIMHM Ha PA3JIMYHBIX BBICTYITAX CKE-
JIera.
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TapMOHMYHOCTD TIPOTIOPLIMIA TeJla ABJIAETCS OAHUM U3 KPUTEPUEB
MpU OLIEHKE COCTOSAHUS 340POBbsl YenoBeka. Ilpu aucriponopuvu B
CTPOEHMM TeJIa MOXKHO JAyMaTbh O HAPYLIEHUH POCTOBBIX IPOLIECCOB U
OOYCTIOBMBLIMX €r0 IPUYMHAX (IHAOKPHUHHBIX, XDOMOCOMHBIX U JIP. ).
Ha ocHOBaHMM BBLIYMCJIEHWsI TIPOTIOPLIMIL TeJla B aHATOMUM BBLIEJISA -
JOT TPH OCHOBHBIX THIIA TEJIOCTOXEHUS YeTOBEKa: Me30mopubLi, Opa-
xumopgrutil, doauxomopdusiii. K ME30OMOPPHOMY THITY TCJIOCTO0XKEHMS
(HOPMOCTEHMKH) OTHECEHBI JIIOAM, aHATOMUYECKKE OCOOEHHOCTH KO-
TOPBIX MPUOAVKAIOTCA K YCPeAIHEHHBIM MapaMeTpaM HOPMBI (C yue-
TOM BO3pacTa, noja u T.1.). ¥ monaei OpaxuMop@HOro Tuiia Tejocao-
KeHUA (TUIePCTEHUKU) MpeodiafaloT MoIlepeYHbIE pa3MePhl, XOPOLIO
pa3BUTa MycKyJaTypa, OHM He O4eHb BbICOKOro pocra. Cepale pac-
TIOJIOXEHO TTOTepeyHo 61aroaaps BLICOKO CTosiIei nuadpparme. Y Th-
MEPCTEHHUKOB JieTKHe Goyiee KOPOTKME W LIMPOKME, IMETIH TOHKOU
KULIKY PACIONIOXKEHBI NPEMMYIIECTBEHHO IOpU3OHTaiabHO. JInua
TORMXOMOPGHOTO TUIIA TEIOCIOXEHUS (ACTEHUKHN) OTIUYAIOTCS TNpe-
00JlalaHueM TNPOLOJbHBIX Pa3MepPOB, UMEIOT OTHOCHTE/IbHO 601166
JUTMHHbBIE KOHEUHOCTH, ¢J1a00 pa3sBUTHIE MBIIIILILI ¥ TOHKYIO [IPOCIONKY
MOIKOXHOTO XMpa, y3Kue KocTu. Juadparma y HUX pacrnojioxeHa
HUXeE, TI03TOMY JIETKKE JATIMHHEe, a Cep/ILie PAaCIIONOXEHO TMOUTH BEp-
THKa16HO. B Tabi. 3 mprBeAeHBl OTHOCUTENIBHBIE Pa3Mepbl YacTel Tena
y NI0fIeil pa3HBIX TUTIOB TEJIOCIOXKEHHU.

Tabaupna 3

IIponopuyu Tesa
(o IT.H.BaiukupoBy)

Pasmepsl yacteit Tena
OTHOCHTEJILHO JUTMHBI Tena, %

Turm TenocnoxeHus Jnuna [lupuna
V0" Horm | pyku ey | Tasa
BUTHA
HomxoMopdHbIH
(acTeHMueCKuit) 29,5 55,0 46,5 21,5 16,0
MesoMopdHbBIit
(HOPMOCTE HUUCCKH I ) 31,0 53,0 445 23.0 16,5
BpaxumMopdHbIi
33,5 51,0 42,5 24,5 17,5




CTPOEHMUE TEJIA YEIIOBEKA

OpraHusm yesioBeKa NMpeacTaBisieT cOGOM eAMHYIO, CJIOXKHO YCTPO-
€HHYIO CUCTEMY, BBITOIHSIOLIYIO MHOTOYNCIIEHHBIE M Pa3HOOOpa3HbIe
GbyHKUMY. OH COCTOUT U3 KIIETOK, TKaHel, opraHos. OpraHsl, MOCTPO-
CHHbIE U3 TKaHel, 06pa3yloT CUCTEMBI 1 allapaThl OPraHOB, KOTOPHIE
(OPMUPYIOT LIEAOCTHBI UeI0BeYeCKHil OpraHusM. B ocHOBe opranus-
Ma, ero OpPraHoB W TKaHeH JIEXAT KJIETKU.

KJIETKH: CTPOEHUE, XUMHWYECKUM
COCTAB 1 ®YHKIIUN

KneTka — 3T0 HaMeHbILAst CTPYKTYPHAs U PYHKIMOHATbHAS el -
HMUa XHBoro. KieTku Bcex XUBBIX OPTaHM3MOB, B TOM YHCIIE U Ye-
JIOBEKA, UMEIOT CXOMHOe cTpoeHMe. M3yueHue crpoeHust, GpyHKLHUIA
KJIETOK, HX B3aMMOJECHCTBHS MeXIy cob0il — OCHOBA K IMOHUMAHUIO
TAKOI'0 CJI0KHOTO OPraHM3Ma, Kak JesioBeK. KieTka akTUBHO pearu-
PYET Ha pa3/ipaxkeHusi, BLINOTHAET QYHKUMHN POCTA U PA3MHOXEHHUS;
CITOCOOHA K CaMOBOCITPOM3BENEHUIO U IIEpeaye TeHeTUYECKOH MH-
bopmMauMy NOTOMKaM; K pereHepalii U NpUcrocoBIeH IO K OKpy-
XKawllen cpene.

Crpoenne. B opraHusme B3poC/Ioro 4eaoBeKa HACYMUTHIBAIOT OKOJIO
200 TMIIOB KJIETOK, KOTOPBIE pasiuyarTcsi GopMoil, CTPOCHHEM, XH-
MUYECKMM COCTAaBOM M XapakTepoM obMmeHa BeimiecTB. HecmoTps Ha
GosbIHOe pazHOOOpa3ne, Kaxaas KiIeTKa JI060ro opraHa IpeacTaBis-
€T CODO0I LIEJIOCTHYIO KUBYIO CUCTEMY. Y KJIETKH BBIIEISIOT LIATOIEM-
My, LATOILIa3My U aApo (puc. 5).

I{umosemma. Kaxnas xietka UMeeT 060I0UKY — LIUTONEMMY (KJIe-
TOYHYIO MEMODPAHY), OTACISIIOLIYIO COMEPKIMOE KICTKU OT BHEIUHEH
(BHEKJIETOYHOH) cpesibl. LInTONEMMA He TOJNLKO OTPAHMYMBACT KIETKY
CHApy>Xu, HO M 00eCIeYnBaeT ee HEMOCPEACTBEHHYIO CBSI3b C BHEI-
Hel cpeioi. LinTosneMma BbITIONHSACT 3aIMTHYIO, TPAHCITIOPTHYIO (DYHK-
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Puc. 5. YabTpaMHKpPOCKONMYECKOE CTPOECHUE KIIETKU:
| — nuronemma (IuiasmaTmyeckasi MeMOpaHa); 2 — NMUHOLIMTO3HbIE MY3bIPb-
KH; 3 — LeHTpocoMa (KJIETOYHbIA LEHTP, LUTOLUEHTP); 4 — manonuﬂasMa;
5 — sHAoIUIa3MaTnyeckas ceTb (@ — MeMOpaHbl SHAOIUIA3MATUUECKON CETH,
6 — pnbocomai); 6 — s1apo; 7 — CBA3b EPUHYKIEAPHOTO NPOCTPAHCTBA C
MOJIOCTIMM HIOOIIA3MATUYECKO ceTH; 8 — syIepHBIe OPBl; 9 — SAPHILI-
KO; 10 — BHYTPHMKJIETOUHbIH ceTdarhlii annapat (KoMrieke Foabaxu); 11 —
CEKpEeTOpHbIe Bakyonu; 12 — MuTOXOHApMHU; 13 — snn3ocomul; 14 — Tpu
rocjea0BaTebHblE cTagny (arouuTosa; 15 — cBsi3b KJIETOUHON OOONOUYKH
(uuTOJIEMMBI) ¢ MeMOpaHaMM 3HIOMIA3MaTHYeCKON CETH

LMY, BOCIIPUHUMAET BO3AEHCTBUS BHEIIHe cpeabl. Yepes LUTONEMMY
pasaMuHbIE MOJIEKY/bl (4aCTULIBI) TIPOHUKAIOT BHYTPb KIETKU M M3
KJIETKH BBIXOJAT B OKPYXAIOIIYIO €€ Cpely.

LutoneMMa COCTOUT U3 TUMMIHBIX ¥ GEJKOBBIX MOJIEKYJ, KOTOPBIE
YAEPXKUBAIOTCH BMECTE C MIOMOIUBIO CJAOXKHBIX MEXMOJEKYIISIPHBIX B3a-
uMoneifcTBMil. birarogaps UM TTOILAEPXUBAETCA CTPYKTYpHast 1IEJI0CT-
HOCTb MeMOpaHbl. OCHOBY LIUTOJAEMMbI TAKXE COCTaBJIAIOT IIACTHI JIU~
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MOMPOTEHIHOM NIPUPOALL (JIMIMABI B KOMIUTeKce ¢ Genkamu). Umes
TOJUUHY OKoso 10 HM, OuToJieMMa SIBISIETCS CaMOM TOJCTOI W3
Ouonornyeckux MeMOpaH. ¥ HUTOIEMMBI — ITONYIIPOHULIAEMOI OHONTOTH -
4eCKOi MEMOPAaHbI — BBLIENSIIOT TpU c1os (puc. 6, cM. 1B, BKIIL.). Hapyx-
HBIH ¥ BHYTPEHHUH rTUIPOdUIbHEIE CJIOU 06Pa30BAHbBI MOJEKYIAMH JIU -
NMUAOB (IMNUAHBIH OUCION) W MMEIOT TOJLIUHY 5—7 HM. DTH Ciiou
HeNnpOHHWIIAeMbI U1 OOJIBLUIMHCTBA BOAOPACTBOPUMEBIX MOJIEKYJ. Mexay
HapYyXHBIM U BHYTPEHHUM CJIOSMU HAXOAUTCSA MPOMEXYTOUHBIN M-
POMOOHBII C0i TUNUAHBIX MOJIEKYIL. K MEMOPaHHBIM JTUIIMAM OTHO-
CUTCST OoJTbILAs IPYIINIA OPrAaHUYECKUX BEIECTB, ILI0OXO PACTBOPUMBIX B
BoJE (rnapodobHbIe) ¥ XOPOLIO PACTBOPUMBIX B OPraHUYECKHUX PACTBO-
putenax. B kietouHbIX MeMOpaHax NpUCYTCTBYIOT (ochOaUnuab (TN~
uepodocdaTuabl), CTePOUIHBIE JMITHABL (XOMECTEPUH) M IIp.

Junuder coctaBasior okosio 50 % Maccel MIa3MaTUYeCKOl MeM6-
paHbl.

JMnuaHele MONEKYAbl MMEIOT MAPOGUIbHBIE (JIOOAIME BOLY)
roJIOBKU U ruapodobHbic (Gosuimecs BoAbl) KOHLbL. JIMITUAHbBIE MO-
JIEKYTBI PACIIONArdlorcsl B LIUTONIEMME TakKUM 0Opa3oM, 4YTO HapyX-
HbIA ¥ BHYTPEHHUH CA0W (IMNUAHBIA GMCoi) 00pa3oBaHbl IOJIOBKA-
MM JIMITUAHBIX MOJIEKYJI, & TIPOMEXYTOUHBIN CJIOH — MX KOHLIAMM.

Membpannsie 6eaku He 0BPa3yIOT B LIMTOJIEMME CIUIOLIHOTO CJIOH.
benku pacnonarajores B IMOMAHBIX COSIX, MOIPYXasch B HUX HA pas-
HY10 ray6uny. Morekyibt GeJKOB MMEIOT HENPaBUJIbHYIO OKPYIIYIO
(opMy 1 obpasylorcs U3 TOJAMITENITUAHBIX ciupaieii. [Tpu sToM Hero-
JIAPHBIE YYACTKU OENKOB (HEe HecyuiMe Ha cebe 3apsgoB), Oorartble
HEMNOJSIDHBIMH  AMUWHOKUCJIOTAMU (AJTAHWHOM, BaJWHOM, IITULMHOM,
JICHLIMHOM), TIOTPYKEHBI B TY YacTb JTUITMAHOW MeMOpaHbl, 1€ pacrno-
Jaraiorca THIpodOOHbIe KOHIIbL TUMTUAHBIX MOJIEKYIL. TlonsipHble YyacTH
OesIKoB (Hecyllme 3apsi), Takxke Oorarble aMMHOKUCIOTAMHU, B3aUMO-
HAEHCTBYIOT ¢ THAPOGUABHBIMU TOJOBKAMU JIMITUAHBIX MOJEKYIL.

B nnasmatuyeckoit MemGpaHe GenKu COCTABAAIOT [IOYTH TTOJOBUHY
ee macchl. Paznnuaror tpaHcMeMOpaHHbie (MHTETpajibHbIE), TOJYHH-
TerpajibHble U nepudepudeckue 6esku MeMmOpaubl. ITepu ¢ e p u-
yeckue OeJKU pacnojararoTcss Ha MOBEPXHOCTU MeMOpaHBI.
MHTerpanbHbBe MU MNONYUHTErpajlbHBEe OENKH
MOTPYKEHB! B JIMIIMAHBIE CIOM. MONEKYJIbl MHTeTPaTbHbIX 6EIKOB ITPO-
HUKAIOT Yepe3 BeCh JIMIIUAHBINA CIOH MEMOpaHEI, a TIOJlyMHTErpajlbHbIe
OenKM MorpykeHbl B MeMOPaHHBIE CJIOM 9aCTUIHO. MeMOGpaHHBIe 6eJ-
KM, 110 UX OMOJIOTUYECKON POJIH, TIOAPA3IESIOT HA GEKU-TIepEeHOCU M~
KM (TpaHCHOpPTHBIE Oenku), OeTKU-(DePMEHTRI, PEUENTOPHbIE BEIKH.

Membpannsie yeaeeods: TipencTaBieHbl TOMUCAXaPUIHBIMM LIETIOY-
KaMH, KOTOPbIE IIPUKPEIUIEHBl K MeMOpPAaHHBIM O€jIKaM W JIMIIMAAM.
Takue yrneBoJbl Ha3bIBAIOT TJIMKONPOTEUHAMU U TIUKOJIHITHIAMMU.
Ko/1M4ecTBO YI1eBOAOB B LIUTOJEMME U IPYTUX OUOJOTHYECKUX MEM-
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GpaHax HepeauKo. Macca yriieBOIOB B IIa3MaTHYECKOW MeMOpaHe
xosebiercs oT 2 1o 10 % mMacchl MeMOpaHbl. YIJIEBOABI PAcIioaraoT-
Cs HAa BHEUIHEil MOBEPXHOCTHM KJIETOUYHOW MeMOpaHbl, KOTOpasi He
KOHTAKTUPYET ¢ LIMTOIIa3MOM. YI1eBOAbl HA KIIETOYHOW NOBEPXHO-
CTU 00Opa3yloT HajMeMOpaHHBIM CJIOH — FTHKOKaJ UK, NIpA-
HMMAIOUIMI yyacTHe B MPOIECCAX MEXKJIETOUHOro y3HaBaHus. Toi-
[LIMHA TIMKOKAAMKca cocTapisier 3—4 HM. B XUMHMYECKOM OTHOIICHUH
TIUKOKTHAKC IMPeICTaBisieT cofoi IIMKONIPOTEMHOBBIA KOMILIEKC, B
COCTAB KOTOPOTO BXOIAT PasIMYHbIC YIJIEBOABI, CBA3AHHBIE ¢ OenKa-
MU M JIUIUIaMU. )

DyHKuMM NIa3sMaTHIecKoil MeMOpanbl. OHa U3 BaXHENIINX QYHK-
Ui IIMTOJIEMMBI — TpaHcriopTHas. OHa obecrieunBaeT MOCTYILICHUE B
KJIETKY NUTATENBHbBIX M SHEPTETHUECKMX BELECTB, BbIBEICHUE U3 KIIECTKH
[POAYKTOB 06MeHAa M GMOJOTMYECKHM AKTHBHBIX MAaTePUAaOB (CeKpe-
TOB), PETyJMPYeT MPOXOXACHUE B KIAETKY M U3 KJETKH PasIUiIHBIX
HMOHOB, TIOMIEPXKUBAET B KJIETKE cooTBeTcTBylomuid pH.

Cy1ecTBYeT HECKONBKO MEXaHH3MOB [UIsl MOCTYIUICHUS! BELLECTB B
KJIETKY M BBIXOZA MX W3 KJIETKU: 3TO Aupdy3usi, aKTUBHBIA TpaHC-
MOPT, DK30- WIU IHAOLUTO3.

Aupdysus — 3T0 JBUXECHME MOJICKYI WIM MOHOB U3 obnactu ¢
BLICOKOM MX KOHLIEHTpalueil B 065acTh ¢ 6ojiee HU3KOM KOHIIEHTpA-
LMeit, T.¢. IO FPaMEHTyY KOHUeHTpauuu. 3a cuet auddysun ocyuue-
CTBIISIETCS TIEPEHOC yepe3 MeMbpaHbl Mosekyn kucnopoaa (O,) u yr-
sexucioro raza (CO,). Motsl, MOJIeKy/bl [JIIOKO3bl U aMUHOKHCIIOT,
XHUPHBIX KUCTOT b DYHIUPYIOT Yepe3 MEMOpaHBl MEUICHHO.

Hamnpasnenue muddys3nn HOHOB ONpeeNaeTcs IByM daxkTopamu:
OJIMH M3 3TUX (AKTOPOB — UX KOHLEHTpAlUA, a APYTON — BJIEKTPH-
yecKkuit 3apsia. MoHbl 00bIYHO NepeMelaloTces B 06j1actb ¢ TIPOTHBO-
[IOJIOKHBIMH 3apAJaMM U, OTTAIKUBASICh U3 00/1aCTH C OTHOMMEHHBIM
3apanoM, AudGYHIMPYIOT U3 001acTH ¢ BICOKO# KOHLIEHTpaluen B
001aCTh C HU3KOMH KOHUEHTPALUEN.

AKxmueHbtii mpancnopm — 3TO NIEPEHOC MOJICKYJ W1 HOHOB UEPE3
MeMOpPaHBI C NOTPEOIEHUEM SHEPIUH MTPOTUB IPAJIMEHTa KOHLICHTPA-
LIMU. DHeprus B BUeE pacllerieHus afeHO3UHTPU(OCHOPHON KHCIIO-
Tl (AT®) HeoOXoauMa, 4TOOBl 0OECTICYMBATD IBHXKEHUCE BELIECTB U3
cpefbl ¢ 6osiee HU3KOM MX KOHLUEHTpaLuUei B cpely ¢ 6ojiee BBICOKUM
X cogepkaHueM. I1pumepoM akTHBHOIO TPAHCNIOPTA HOHOB SIBJISIETCS
HaTpuii-kanueBbiii Hacoc (Na*, K*-Hacoc). C BHYTPCHHE CTOPOHBI +1<
meMGpate moctynaior nonsl Na*, AT®, a ¢ HapyxHoi — HoHB K*.
Ha xaxzable 1Ba NPOHUKAWOIINX B KIeTKy HOoHa K M3 KIeTKM BBIBO-
mutest Tpu MoHa Na*. BenenctBue 910r0 COAEPKUMOE KIIETKU CTAHO-
BUTCSA OTPULATEILHO 3apPSKEHHBIM 10 OTHOUIEHHIO K BHELLIHEH CPENe.
[Mpu 3TOM MeXIy ABYMSI MTOBEPXHOCTAMHU MEMOpPaHbI BO3HMKAET pas-
HOCTb ITIOTEHLUAJIOB.
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[MepeHoc uepes MeMOpaHy KPYITHBIX MOJIEKY] HYKJI€OTUIOB, aMU-
HOKHMCJIOT U IP. OCYILECTB/SIIOT MEMOpaAHHBIE TPAHCIOPTHEIE Oe/IKU. DTO
OeTKM-IIEPEHOCYMKHU U KaHAIooOpasylolme 6ejIKn. belKu-mepeHoc-
YUKW, COCTUHSAACH C MOJIEKYJION MEPEHOCUMOr0 BellleCTBa, TPAHCIIOP-
TUPYIOT €¢ 4epe3 MeMOpaHy. DTOT NpolecC MOXET ObITh KaK TTacCUB-
HBIM, TaK U akTUBHGLIM. KaHanooOpasywiiye Geaku HOpMHUPYIOT
3alIOJHEHHBIE TKAHEBOM XKUAKOCTBIO Y3KUE TIOPHI, KOTOPBIE N1POHM3EI-
BaIOT JIMITUAHBINA GUCIONH. DTU KaHATBI UMEIOT BOPOTA, OTKPhIBAIOIIU-
€Cs Ha KOPOTKOE BPEMsL B OTBET Ha cuequ¢pUIecKue MpoLEeCChl, KOTO-
pble TIPOMCXOLSIT HA MeMOpaHe.

LluroneMma y4acTByeT Takxe B NOIJIOIUCHUM W BBIACICHUU KIICT-
KOH Pa3/IMYHOTO PoJa MaKpOMOJIEKYT W KPYMHBIX yactwil. Ilpoiecc
MPOXOXKICHUS Yepe3 MEMOPAHY BHYTPb KJIETKHM TAKUX YACTHL, ITOTYUMIL
Ha3BaHWE S HAOLU M T O 3 a, a IPOLIECC BBIBEACHUS UX U3 KJIETKH —
3K30UHuTO 3 a. [Ipn sHpoLMTO3E IIa3MaTHYeCcKass MeMOpaHa oOpa-
3YCT BBIMSAYMBAHUSA WM BBIPOCTBI, KOTOPBIE, OTINHYPOBBIBASICh, ITPE-
BpalAlOTCA B My3bIpbKU. OKa3aBIIMECS B NY3BIPHKAX YacTUIIBI WM
XKMIKOCTB IIEPEHOCATCA BHYTPD KJIETKU. Pazmmyalor ABa Tvna SHA01IM-
TO3a — haroumTo3 ¥ nuHouuTo3. M aro 1 mT0 3 (OT rpeu. phagos —
TOXHPAIOLIKIA) — 5TO MNOMIOLICHUE W MEPEHOC B KIETKY KPYIHBIX
YacCTUIL — HAIpUMeEp, OCTATKOB NOTUOIINX KIETOK, bakTepuit). Tl n-
HOUMUTO3 (OT rped. pino — Nbl0) — 3TO MOTAOLICHHUE XUAKOTO
MaTrepualia, KpyITHOMOJIEKYASPHBIX COeIMHEeHUI. BoabImHCcTBO Hac-
TULL WIW MOJIEKY., MOTIONEHHDBIX KJIETKOM, 3aKAHYUBAIOT CBOM IYTh
B JIM30COMAaX, II€ 3THU YACTULB NEPEBAPHBAIOTCS KIETKOK. DK30LU-
TO3 — 3TO OpoLEecC, OOPATHBI SHIOIUTO3Y. B mipolecce 3K300UTO3a
COJCPXKUMOE TPAHCIIOPTHBIX WIU CEKPCTUPYIOLIMX TTYy3bIPLKOB BbLE-
JISIETCS BO BHEKJIECTOYHOE IIPOCTPAHCTBO. [1pu 3TOM ny3bIpbKM cIMBa-
0TCSL € TUIA3MaTUYECKOM MeMOpPaHOW, a 3aTeM packphIBAlOTCH Ha ee
HOBEPXHOCTH U BBIACSIOT UX COAEPXKMMOE BO BHEKJICTOYHYIO CPELY.

Peyenmopnvte pynkyuu KaeTouHoil MEMOPaHBl OCYIIECTBISIOTCS
Garogaps GOJIBIIOMY KOJHWYECTBY YyBCTBMTEIBLHBIX 0Opa3oBaHMiT —
PELENTOPOB, UMCIOIMXCSI HA TIOBEPXHOCTU HUTOJEMMBI. Pelientopbl
CNMOCOOHBl BOCIIPUHUMATH BO3AECHCTBMA Pa3siUYHBIX XMMUYECKUX M
(busnyeckux pasgpaxuresieil. Perenropamu, cnocoGHBIMU paciio3Ha-
BaTb Pa3ApaXKUTCIIH, SABISIIOTCA TJIMKOTIPOTEUABl U TIIMKOAWUNNABI LIU-
TONEMMBI. PeLIenTOphI pacrionaraioTesi Ha Beeil KIIETOUHOM MOBEpXHO-
CTU paBHOMEPHO WJIH MOTYT OBITh CKOHLIEHTPUPOBAHbI HAa KAKO-1M60
OIHOW YacCTH KJIETOYHOH MeMOpaHbl. CyilecTBYIOT PELENTOPDl, pac-
[O3HAIOLLMEC TOPMOHBI, MEIUATOPHI, AHTUTCHBI, Pa3inuyHbie GeAKU.

Mexckaemounvie coedunenus 06pa3oBaHbI TPU COSANHEHUH, CMBIKA-
HUW [UTOJIEMMBI PSAOM PACTIOAOXEHHBIX KJeTOK. MeXKIeTOUHbIe CO-
eTMHEHNA 00ECIIeYNBAIOT NIepenady XMMUIECKUX U 21eKTPUIECKUX CUT-
HaJIOB OT OAHOM KJETKN K IPYrod, Y4acTBYIOT BO B3aUMOOTHOLUEHUSX

26

kiaetok. CyILIeCTBYIOT TIPOCThIEe, IUIOTHLIE, LIEACBUAHBIC, CHHAIITIYC-
CKME MEXIJIETOUHBIE coeqiHenus. [Ipocmoie coelMHEHNs 00pas3yioTCs,
KOr[a IUTOJEMMBI JIBYX COCEIHUX KIETOK IIPOCTO COIIPMKACAIOTCS,
MpWieXar oJiHa K apyroii. B Mectax niommoix MEXKJIETOUHBIX COEINHE-
HHiil TATONEMMA IBYX KJIETOK MaKCUMAIBHO COMMXEHA, MECTaMH CJIn -
BaeTcs, 00pa3ysa Kak Obi ofiHy MeMOpaHy. [1pu wesesudnvix coenure-
HUSAX (Hexcycax) MEXIy JABYMSI LHATOJEMMAMM MMEETCS OYCHB y3Kas
menb (2—3 um). Cunanmuyeckue COSIUHEHNS (CUHANCHL) XaPAKTEPHBI
[ KOHTAKTOB HEPBHBIX KJIETOK APYT C APYTOM, KOIja CHrHai (He-
PBHBII HMIIYJIbC) CTIOCOGEH I1€peNaBaThCsl OT OJHOM HEPBHOM KIECTKU
JpYroii HepBHOM KJIETKE TOJBKO B OJHOM HarpaBJICHUU.

C Touky 3peHUst QYHKIMM MEXKIETOUHBlE COEANHEHMS MOXHO
0OBEOIWHUTEL B TPH IPYIIEL. DTO 3amupaloniue COeIHMHEHM, TPUKpe-
[IUTEIbHbIC 1 KOMMYHUKALUMOHHBIE KOHTAKTH. 3anuparouje coedune-
HUA COCNUHSIOT KJIETKM OYEHBb IUIOTHO, I€Nal0T HEBO3MOXHBIM MPO-
XOXIEHUE depe3 HUX Aaxe HeGonpluux Moisekyi. [lpukpenumenvhbie
KOHMaKmysi MEXaHUYECKY CBI3BIBAIOT KIETKU C COCEIHUMH KIETKaMU
WIW BHEKJIETOUHBIMHM CTPYKTYpaMu. KOMMYHUKQUUOHHbIE KOHMAKMbL
KJIETOK APYT C APYroM oGecrieyuBaoT Nepesady XMMUYSCKUX U 3J1eK-
TPUUECKUX CUTHANIOB. OCHOBHBIMM TUIIAMM KOMMYHUKAIIMOHHBIX KOH-
TAaKTOB SIBJISIOTCS IEIeBbIe KOHTAKThI, CUHATIICHI.

BOHpOCbI ONA NMOBTOpPEHUSS U CAMOKOHTPOIA!

1. Y3 KaK1X XMMUYECKIX COSIMHEHMI (MOJIEKY)) TIOCTPOEHA LIUTOIeMMa?
Kax MOJEKy/Ibl 3THX COeMHEHHH PACIONOXECHb B MeMOpaHe?

2. T'ne pacmonoxeHbsl MeMOpaHHBbIE OGEJIKM, Kakylo pojib OHW WIPAIOT B
(PYHKUHSLX LTITOJIEMMBI?

3. HazoBuTte U OMULINTE BUABI TPAHCIOPTA BELIECTB Yepe3 MeMOpaHy.

4. Uem oTIMyaeTcd aKTUBHBIN TPaHCIOPT BELIECTB Yepe3 MEeMOpPaHBI OT
1lacCuBHoOro?

5. Yto Takoe 3HAOLUUTO3 ¥ 3K30LMT03? YeM OHU OTIMYaIoTCA APYT OT ApY-
ra?

6. Kaxue BBl 3HaeTe BUObI KOHTAKTOB (COEAMHEHMN) KIETOK APYr ¢ ApPY-
rom?

Ilumonaaszma. BHyTpy KJIE€TKH, [IOA €€ LIMTOJNEMMOM, pacroara-
eTCsA LIMTOIUIa3Ma, Y KOTOPO#l BHIJIEISIOT TOMOI€HHYIO, IMOJTYKHIKYIO
4acTh — TMAIOIUIA3MY W HAXOISIIIHECS B HEM OpTaHeUIbl M BKITIOYCHUSL.

Tuanonaasma (ot rped. hyalinos — npo3pauHblil) NPeACTaBIsgeT
co00it CIIOXKHYIO KOJUIOMIHYIO CHUCTEMY, KOTOpas 3aIlojIHSAET Tpo-
CTPAHCTBO MEXIY KICTOYHBHIMH Opra”ejuiaMu. B IHAJIOTUIA3ME CHHTE-
3UpYIOTCS GEJIKH, B HEW HAXOAMTCSI SHEPreTUYECKHUI 3arac KJIeTKHU.
['MajoriazMa o6beJUHSET pasIudyHble CTPYKTYPHl KJIETKU U obecrie-
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YUBAaET UX XMMHUUECKOE B3aUMOACHCTBHE, OHA 00pa3yeT MaTpuke —
BHYTPEHHIOWO cpely kieTku. CHapyxXM rUHaliomiasMa MOKpbiTa Kile-
TOYHOW MeMOpaHOi — IMTOJIeMMO¥i. B cocTaB ruajioniasMbl BXOIUT
Boza (zo 90 %). B ruanomiazMe CHUHTE3MPYIOTCS OeNKHM, HEOOXOIU-
MBIE IS XKU3HEHESITENPHOCTA U QYHKIIMOHUPOBaHUA KJAeTKU. B Heit
Haxo[ATCs 3HEPreTHYeckue 3anachl B Buae Monexya AT®, xuposbie
BKJIIOYEHHUS, OTKJIABIBACTCS [JIMKOTCH. B ruanoriasme pacrosarator-
Cs1 CTPYKTYPBI O0LEero Ha3HAY€HUS] — OpPraHejlIbl, KOTOphle UMEIOT-
Cs BO BCeX KJIETKaX, Y HEIIOCTOSTHHBIC 00pa3oBaHUsA — IIMTOILIA3MA-
THYECKHE BKIOYEHUS. B umciio opraHean BXOOST 3epHUCTas U
He3epPHHUCTAas 3HI0IUIA3MaTUIeCKas CETh, BHYTPEHHW ceTUaThiil an-
napar (KoMmmuekc I'oabaxu), KICTOYHBIA LieHTPp (UMTOLEHTpP), pH-
0ocoMbl, NU30COMBI. K BKIIOYEHHAM OTHOCATCS TJIMKOreH, Oen-
KW, XUPBl, BATAMUHbBI, TUTMEHTHEIE U JPYTUE BEUIECTBA.

Opeanennbt — 3TO CTPYKTYPHI KJIETKH, BBIIOIHSIIOIINE ONPEAE/IEH-
HbI€ XXMU3HEHHO BaxkHble PyHKIUKN. PasnuyaloT opraHen sl MeMOpaH-
Hble 1 HeMeMOpaHHble. Membpannbie op2anennvi — 3TO 3aMKHYTbIE OV -
HOYHBIE€ MJIM CBsI3aHHBIE JAPYT C APYTOM YYacTKM HUTOILIa3MBbl,
OTIEJICHHBIE OT TMaJIoIlIa3Mbl MeMOpaHamu. K MeMOpaHHbIM opraHe)-
JiaM OTHOCHT 3HJOIUIA3MaTHYECKYIO CeTh, BHYTPEHHMM CeTUaThIil ar-
mapat (kKoMmijiekc [OJbIXH), MUTOXOHIAPHHU, JTU30COMBI, [1€pO-
KCHCOMEI.

Iudonnazmamumeckas cems 06pa3oBaHa IPYNIAMU HUCTEPH, IIY3bIpPh-
KOB WJIXA TpyOOUYEK, CTEHKAMU KOTOPHIX CIYXHT MeMOpaHa TOMIIMHON
6—7 M. COBOKYITHOCTb 3TMX CTPYKTYP HAIIOMUHAET CETb. DHIOIMIA3-
MaTnyeckas Cerb HEOAHOPOAHAa MO CTPOEHHIO. BhIiendior asa THIla
SHIOIIA3MATUYECKON CEeTU — 3ePHUCTYIO U HE3EPHUCTYIO (IVIaIKYIO).
VY 3epHUCTON 3HIOIUIA3MATHUYECKOUW CETH Ha MeMOpaHaX-TpyOouKax
pacriosaraeTcsi MHOXECTBO MEJKUX OKPYIJIBIX Tejiell — pubocoM. Mem-
OpaHbl HE3EPHUCTOM IHIOTIA3MATUYECKOM CETH Ha CBOEH MOBEPXHO-
¢TU pudocom He umeroT. OCHOBHAS (QYHKIMS 36pPHUCTON SHHIOIUIA3MA-
TUYECKOM CETU — Y4acTUe B CUHTe3e 6enka. Ha MeMGpaHax He3epHuUCTON
SHAOIUIA3MATUYECKON CETU MPOUCXOANT CHUHTE3 JIMTTHIAOB M MNoANca-
XapHAOB.

Buympennuii cemuamuiti annapam (komnaexc ToavOxcu) 0ObIMHO pac-
[10JIaraeTcsd OKOJIO KJIETOYHOIO siipa. OH COCTOMT M3 YIUIOLUEHHBIX
LIUCTEPH, OKPYXEHHbIX MeMOpaHoii. PSIoM ¢ TpynitaMu 1iucTepH Ha-
XOIHUTCSI MHOXECTBO MEJIKHX My3bIpbkoB. Komruieke ['ojibaky yyacTByeT
B HAKOTIUIEHHUH MPONYKTOB, CHHTC3UPOBAHHLIX B SHIOTIJIA3MATUYECKOM
CeTH, U BBLIBEAECHUM OOpPA30BABLIMXCS BEUIESCTB 3a IMpeNEbl KJIETKH.
Kpome Toro, komieke Foabaku obecrieunBaeT GOPMUPOBAHUE Kile-
TOYHBIX JIM30COM U TEPOKCHMOM.

Jluzocomb: ipeicTaBAAIOT cOBOi NIAPOBUIHEIE MEMOPAHHBIE MELIOY~
ku (auametrpoMm 0,2—0,4 MKM), HarOJHEHHBIC AKTMBHBIMM XUMUYE-
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CKMMH BElIeCTBAMHU, TMAPOIUTHYECKUMU depMeHTaMu (Tuiaposiasa-
MU), paclUEIUISIOLMU OCIKU, YIJIEBOIbI, XUPBl U HYKJIEMHOBBIC
KHUCIOTBI. JIM30COMBI SIBJISIIOTCSL CTPYKTYPaMU, OCYIICCTBISIOMMU
BHYTPUIKJIETOUHOE TepeBapUBaHKue OUOIMOIUMEPOB.

Iepokcucombl — 3T0 HeboJbIINE, OBAIBHOU (OPMBI BaKyo/IU pas-
mepom 0,3—1,5 MKM, cofepxauye HGepMEHT KaTajasy, pa3pyliarolyio
MIepeK1Ch BOIOPOA, KOTOpasi 06pa3yeTcs B pe3ysibTaTe OKMUCIUTEIbHO-
TO JE3aMUHUPOBAHUS AMUHOKUCIIOT.

MumoxonOpuu SIBISIIOTCS SHEPrETUYECKUMM CTAHLMAMMU KIETKH. DTO
OpraHes bl OBOMIHOM WK LIAPOBUIAHOM (POPMBL [MaMETPOM OKOJIO
0,5 MKkM ¥ aauHoi 1—10 MKkM. MUTOXOHAPHH, B OTJIMYUE OT APYruX
OpraHesul, OrpaHMYeHbl He OfHOI, a ABymMsa MemOpaHamu. HapyxHas
MeMOpaHa UMeeT POBHBIE KOHTYPBI M OTIEISAET MUTOXOHIAPHIO OT I'Ua-
foria3Mbl. BHYTpeHHsS MeMOpaHa OrpaHU4MBAET COEPKMMOE MUTO-
XOHAPHUU, €€ TOHKO3EPHUCTBI MaTpHUKC, U 0bOpasyeT MHOTOYMC/IEH-
HBIE CKJIATKN — IpebHM (KpucThl). OCHOBHOM QYHKIIME MUTOXOHAPUU
ABISICTCSI OKMCJIEHUE OPraHMYECKHX COEJMHEHMII M UCIOJb30BaHHUE
ocpoBoauBIeiics sHeprun 41a cuntesa AT®. Cunres ATD ocyue-
CTBJISIETCSI ¢ TTOTPEBJIEHNEM KMCI0POaa U TIPOMCXOIMT Ha MeMOpaHax
MUTOXOHAPHII, Ha MeMOpaHax uX KpucT. OCBOOOAMBLIASCS DHEPTHA
ucnonp3yercs i dpocopranposanust Mosaexya AP (ageHo3uHIN-
dochopHOiT KUCIOThI) U npespalieHust ux B AT®. )

K Hemembpannbim 0peanesram KIETKIA OTHOCSTCS OMIOPHBIN anmnapar
KJIETKH, BKJTIOYAIOMIMA MUKPO(DUIAMEHTbI, MHKPOTPYOOUKH U MpO-
MEXYTOUHbIE (PMJIAMEHTHI, KJICTOUHbIH LEHTP, pUOOCOMBI.

OnopHbiii annapam, WM LUTOCKEJIET KJIETKH, 00eCreunBacT KIeTKe
CIIOCOGHOCTD COXpaHATh OlpeleeHHYI0 GOPMY, a TAKXKE OCYIeCTB-
JIATh HaMpaBjleHHble ABHXeHuUs1. LlnTocKeneT 06pa3oBaH OEJKOBbIMU
HUTSIMHU, KOTOPbIE MPOHU3BIBAIOT BCIO LUTOIIA3MYy KJIETKM, 3410~
HSI IPOCTPAHCTBO MEXJY SAPOM M LMTOJEMMOM.

Muxkpogusamenmo: TIPEACTABISIIOT cOOOK Takxke OGEIKOBBIE HMTH
TOJIIIMHOM 5—7 HM, PACIIONOXEHHbIE MMPEUMYLIECTBEHHO B Iepude-
PUUECKUX OTHENaX LIMTOTLIa3Mbl. B coctaB MUKpOGUIAMEHTOB BXOAAT
COKpAaTUTeNbHbIE OeJIKU— aKTHH, MHO3UH, TPOITIOMMO3UH. bosee To1-
CThie MUKPO(MUIAMEHTHI, TOMINHOK oKolo 10 HM, MOMYYWIN Ha3Ba-
HUE TIPOMEXYTOUHBIX (PUIAMEHTOB, WA MUKpoGUOpUiLT. [1pomexy-
TOYHBIe (DWIAMEHTHI PacrosaraloTcst IMydYkaMu, B pPasHBIX KJIETKax
MMEIOT pas3IMdHbIN COCTaB. B MBILIEYHBIX KICTKaX OHU NOCTPOEHbI M3
GenKa JeMUHA, B STIUTEJINAIBHBIX KIIETKaX — U3 O€JIKOB KEPaTUHOB, B
HEepBHBIX KJIETKaX TMOCTPOeHBl U3 0enkoB, oOpasyoluux Heipodu-
OpHWJLIIBI.

Mukpompy6ouku NPEICTaBISIIOT COOOM MOJIbIe HIWTHMHAPbL IUAMET-
poM OKOJIO 24 HM, coctosiiue M3 Genka TyOynuHa. OHH SIBISIOTCH
OCHOBHBIMHU CTPYKTYPHBIMU U (DYHKLUHMOHAIBHBIMM 3JIEMEHTAMU PeC-
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HHMYEK U KTYTHKOB, OCHOBOI KOTODPBIX SIBISTIOTCSI BRIPOCTHI HIUTOITIA3-
Mbl. ['1aBHOM QyHKUUMeH 5TUX OpraHesUl SBIsieTCa OonmopHasi. MUKpo-
TPYOOYKHM 06eCnedrBaIOT TOABMXKHOCTE CAMUX KJIETOK, a TAKXe ABU-
KEHUE PECHHUYEK M XKTYTHMKOB, SIBJISIIOUIMXCS BBIPOCTAMHU HEKOTOPbIX
KJIETOK (3MUTENTNSI AbIXaTebHBIX TIYTEH M IPYTHX OPraHoB). MuKpo-
TPYOOYKM BXOIAT B COCTAB KJIETOYHOIO LEHTPA.

Kaemounoiii yenmp (yumouernmp) npencTaBiseT coboil COBOKYII-
HOCTh LEHTPHOJIEH U OKPYXKAIOUIEro UX IJIOTHOIO BEIIECTBE — LEH-
Tpocepbl. Pacrionaraercss KIETOYHBIM LIEHTP BO3NEe SIAPA KIETKH.
Llentpronu mmeloT GopMy MOJNBIX LUIMHAPOB JUAMETPOM OKOJIO
0,25 MxM u nHo# g0 0,5 MkM. CTEHKM LEHTPUOJIEl TIOCTPOCHBI U3
MUKPOTPYyOOYEK, KOTOPBIE 00pa3yioT 9 TPUILIETOB (TPOMHBIX MUKPO-
Tpybouek — 9x3).

OObIYHO B HeAeNsieicsl KJIeTKe NPUCYTCTBYIOT ABE LEHTPHONMU,
KOTOPBIC PACIIOJIATaloTCs ITOL YIJIOM OfHA K APYroil v o6pasyroT Juil-
Jjocomy. Ilpu MoaroToBke KJIETKH K AeNEHUIO IIPOUCXOIUT YIBOSHHUE
IIEHTPHOJIEH, TaK YTO B KJIETKE Tepel AeJcHUEM OOHapyKUBaeTCs Je-
TBIPE LEHTPUOJIN. BOKpYr eHTpHosel (IUILIOCOMBI), COCTOSILIMX U3
MUKPOTPYOOU€EK, HAXOAUTCS LeHTpocdepa B BHIE GeCCTPYKTYPHOTO
obonka ¢ panMalbHO OPMEHTHPOBAaHHBIMM (ubpwLIaMu. Llentpuonu
U HeHTpocdepa B AENALIMXCS KIETKAX y4acTBYIOT B (DOPMHUPOBAHNUU
BepeTeHa JeNeHUsl U PACHIONAraloTCsl Ha ero I0JKcax.

Pubocomer TipeACTaBASIOT cOGOM IpaHynbl pasMepoM 15—35 HM.
B ux cocras Bxogsar Genku u Monekyns PHK npumepHo B paBHbBIX
BECOBBIX OTHOILEHUAX. Pacnionaralorcst pub6oCcoMbl B IUTOILIA3ME CBO-
001HO WK OHU UKCHUPOBAHBI HA MeMOpaHaX 3ePHUCTON IHIOILIA3-
MaTUYeCKOM ceTH. PUOOCOMBI yUacTBYIOT B CHHTE3€ MOJIEKY/1 Oeska.
OHM yKIanbIBalOT aMUHOKHMC/IOTH B LIETA B CTPOTOM COOTBETCTBUM C
TeHeTUYeCKOM MHpopmauueit, sakmoyeHHoi B JTHK. Hapsiny ¢ onu-
HOUYHBIMU pHOOCOMAaMH B KJIETKaX UMEIOTCS TPYIITHI pubocoM, obpa-
3YIOLIME IOJUCOMBI, MOJTUPUGOCOMBL.

Bxawuenus nutonnasMbl SBIAIOTCA HeOOS13aTEIbHBIMU KOMITO-
HCHTaMM KJIeTKH. OHM MOSABISIIOTCA M HUCYE3A0T B 3aBUCUMOCTH OT
(YHKUMOHATBHOTO COCTOSIHMS KJeTKM. OCHOBHBLIM MECTOM pac-
TIOJIOKCHHUS BKJIIOYEHUH ABASICTCS HUTOIIa3Ma. B Hell BKIIOYEHUS
HAKalJIUBalOTCA B BUAE Kaleb, TPaHys, KPUCTa/UIOB. PazaudaioT
BKJIIOUEHHUS TPOUIECKHUE, CEKPETOPHBIE M nUrMeHTHbIe. K mpogu-
YeCKUM BKAOHEeHUAM OTHOCAT I'PAHYJ/bl TIUKOreHa B KJIeTKAX [eue-
HU, O€JIKOBBIE TPaHYJNbl B STULEKJICTKAX, KAIUIA XUPAa B XUPOBBIX
KJIeTKax U T. 1. OHU clyXaT 3aracaMy MUTATEAbHBIX BEHIECTB, KOTO-
pble HakaruiMBaeT kjeTka. Cexpemophsie gKawvenus o0pas3yloTcs B
KJICTKaX XeNe3UCTOro 3MUTEAUS B IPOoLHEcce MX KU3HEIACITEIbHO-
CTH. BKiII0YeHUst cogepxar GUONOTHYECKH aKTUBHBIE BEILECTBA, HA-
KanjanuBaeMble B BUIE CEKPETOPHBIX I'panyil. [Huemenmusie exaovenus
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MOTYT OBbITh DHIIOTEHHOTO (€CJIM OHM 00pa30BajuCh B CaMOM Opra-
HH3ME — TEeMOTTIO0UH, TUNOMYCLIMH, MEJaHUH) WIKX 3K30T€HHOTO
(Kpacutenu W Ap.) NPOUCXOXIECHHA.

Bomnmpocos o1 NOBTOPEHUSA U CaAaMOKOHTpPOJIA!

1. HasoBuTe OCHOBHbIE CTPYKTYPHBIEC DJIEMEHTHI KJICTKHU.

2. Kakumu cBoiicTBaMy o6sagaeT KJeTKa Kaxk JJIeMEHTapHasg elIWHMIA
XUBOTO?

3. Uto Takoe opraHennl Kietku? Pacckaxure o KiaccubHKalMA opra-
HeJLT.

4. Kakue opraHeJijibl y9acTBYIOT B CHHTE3€ M TPAHCITOPTE BCHICCTB B KJIET-
Kke?

5. Pacckaxute o cTpoeHMN U (HYHKUMOHAJILHOM 3HAuYeHUU KOMIUIEKCa
Fonbmxu. )

6. OnuumTe cTpoeHue U GyHKUIMU MUTOXOHAPUN.

7. HazoBure HemMeMOpaHHBIE OPFaHe/UIbl KIETKH.

8. [aiite onpexaeienne BKIOUeHUsIM. [1pyuseaure npuMeps.

Kaemounoe adpo — o6s13aTeIbHBII 2J1eMEHT KIETKU. OHO COMEPXUT
reHeTUUecKyIo (HAC/IeACTBEHHYI0) nHGDOPMALIMIO, PETYIUPYET BEIKO-
Bbiil cuHTe3. [eHeTrdeckasi mH(MOpMaLXI HAXOOIUTCH B MOJIeKYJlaxX [e-
sokcupubonykiennosoi kucaorsl (AHK). Hpu aenenuu kiaeTku sTa
MHpOpMaLIU TIepelaeTCs B PABHBIX KONMYECTBAX TOUEPHUM KITETKaM.
B simpe umeercst COOCTBeHHBI arnapar 6eJIKOBOro CHHTE3a, AP0 KOH-
TPOJIMPYET CMHTETUUECKHE TIpoliecchl B nuroruiasme. Ha MOJIEKyJax
AHK BoCIpou3BOIATCd pasJIuyHbie BUJIbI pM60HyKﬂ§MHOBOM KMUCJTO-
Tbl: THGOPMALUOHHOM, TPAHCTIOPTHOW, PUOOCOMHOTA.

S1po nMeeT 06BLIYHO WAPOBUIHYIO WIH AWLEBUAHYIO hopMy. [Lis
HEKOTOPBIX KJIETOK (JIEWKOLIMTOB, HAIIPUMEP) XapakTepHO 6060131:13-
HOE, MATOYKOBUAHOE WM CErMEHTUPOBAHHOE SIPO. A1po Hede sTHIencst
KJIETKU (MHTepda3HOE) COCTOUT U3 0B0JOUKHU, HYKJIEOIIa3Mbl (Kapro-
IJ1a3Mbl), XpOMaTUHA U SAPBILIKA.

Hdepnas obosouxa (Kapuomeka) OTIENAET COAEPXKUMOE Aapa OT
HUTONJIA3MBI KJIETKU M PErYIUPYEeT TPAHCIIOPT BEIUECTB MEXIY s1A-
poM ¥ LMTOILIa3Moi. KapuoTeka cocTOMT U3 HapyXHOW U BHYTPEH-
Hell MeMOpaH, pas3ae/IeHHBIX Y3KUM IePUHYKIeapHBIM ITPOCTPAHCTBOM.
HapyxHasi simepHasi MeMOpaHa HErnocpeJCTBEHHO collpuKacaercs ¢
IIUTOMNA3MON KJIETKH, ¢ MeMOpaHaM# LUCTEPH SHAOTUIa3MaTv4e-
cKoil cetTu. Ha nosepxHocTH saepHOil MeMOpaHBI, OOpallcHHON K
LMUTOIIA3ME, HAXOAATCA MHOIOUNCAEHHbBIE PUOOCOMBL. S{nepHUaﬂ 0060-
710YKa MMEET siiepHbIe MOpPbI, 3aKPLIThIEC CIOXHOYCTPOEHHON aAnad-
parMoii, o6pa3oBaHHOM COeINHEHHBIMU MeXay COOON Oe/IKOBBIMU
rpaHyiamu. Uepes siiepHble MOPBI OCYLLECTBIISIETCH OOMEH BCLIECTB
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MEXY sIPOM U LIMTOIIa3MO# KieTku. M3 sipa B LUMTOILIa3MY BIXO-
IAT MOJIeKyJ1bl puGOHYKIeHHOBOI Kncinothl (PHK) 1 cyGbeanHuUIIbI
pUBOCOM, a B SIIPO MOCTYNAKOT GEAKH, HYKJISOTHIIDI.

IMon simepHO# 060MOYKON HAXOAATCSI TOMOTEHHAs HYKAeonaasma
(kapuonnazma) W sapeINKO. B HyK/IeomiasMe Hemelserocs siApa, B
€TO siAePHOM BEJKOBOM MaTPUKCe, HAXOAATCSA IPaHyIbl (TbIOKH) Tak
Ha3bIBACMOTO rETEPOXPOMATHHA. YUACTKH GoJice Pa3pbIXiIEHHOTO XPo-
MAaTUHA, PACIIOJOXEHHbIC MEXIY IPaHYIaMH, Ha3bIBAIOTCH 3yXpOMa-
TUHOM. Pa3spbIxjieHHbIH XpOMAaTUH HA3BIBAIOT IEKOHAEHCHUPOBAHHBIM
XpOMAaTMHOM, B HeM Haubojiee MHTEHCUBHO IPOTEKAIOT CUHTETHYE-
CKMe npouecchl. Bo Bpems aeneHMst KJI€TKM XpOMAaTHH YILTOTHSIETCS,
KOHAEHCUPYETCA, o0pa3yeT XpOMOCOMBI.

Xpomamun HenesILETOCH AAPA U XPOMOCOMbI MENAIETOCS UMEIOT
ONMHAKOBBIN XMMUYECKMIA COCTaB. M XpOMATUH, U XPOMOCOMBI CO-
croat u3 monekyn AHK, cpasannoit ¢ PHK u 6eaxamu (rucrona-
MU W HeTHCTOHaMK). Kaxxnas monexyna JJHK cocrouT U3 aByx aiuH-
HBIX MPABO3aKPYUYEHHBIX IMOJUHYKICOTUAHBIX Lenell (ABONHOI
cnupanu). Kaxaslili HYKJI€OTHA COCTOUT U3 a30TUCTOTO OCHOBaHH3,
caxapa u octatka ochopnoit kucnorsl. [Ipuuem ocHoBaHUe pacmo-
JIOXE€HO BHYTPM ABOMHOM cniupanu, a caxapodocdaTHbIil cKejleT —
CHapyXu.

Hacneactrennast undopmaumsa B monekynax JIHK 3amucana B Jiu-
HelHo# NOCACN0BATEBHOCTY PACIIOIOKEHUS €€ HYKICOTUIOB. Diie-
MCHTApHOU 4aCTULEH HAC/ENCTBEHHOCTH SABMSICTCS TeH. [en — 3To yya-
ctok THK, uMerowuii onpeaejeHHYIO MOCAe40BATEIbHOCTD
PacIIONIOXKCHUS HYKIIEOTHAOB, OTBETCTBEHHBIX 38 CMHTE3 OAHOIO OIi-
peAcIeHHOro crneupuUecKoro deaka.

Mosnekyan IHK B XxpomocoMe nensimierocst siapa yaKOBaHbl KOM-
nakTHo. Tak, O/IHa MOJIeKyJia HOHK, conepxamas 1 MJIH HYKI€OTHAOB
IpU X JTNHEUHOM DACIIONOXEHUM, umeeT AauHy 0,34 mm. Jnuna
OIHOM XPOMOCOMBI YEJIOBEKA B PACTSIHYTOM BHUJE COCTABISET OKOJIO
5 cM. Monekynsl JHK, cBa3aHHble ¢ OeJIKaMU-TUCTOHAMU, 0Opasy-
10T HYKJICOCOMBI, ABJISIIOIINECST CTPYKTYPHBIMH eUHUIIAMH XPOMAaTH-
Ha. HykneocoMbl uMetoT B 6yCHHOK avametpom 10 HM. Kaxaoas Hyk-
JICOCOMA COCTOMT U3 TMCTOHOB, BOKPYT KOTOPBIX 3aKpy4deH yuactok JJHK,
BKJHOUaOWMin 146 nap Hykiaeotwa0B. Mexay HyKiIeocomMamu pacno¥
Jlaratores aMHeiHble yyactku JTHK, coctosime us 60 nap HykieoTu-
A0B. XpOMATHH NPEACTaBIeH HGUOPUINAMU, KOTOPBIC 00pasyioT neTiu
LinHo# okono 0,4 MKM, comepxaruue ot 20000 1o 300 000 nap Hyk-
JICOTU/IOB.

B pesynbrate yrninoTtHeHust (KoHaeHcalMK) U 3aKpydynBaHust (Cy-
NEPCIMpaNN3aLnK) e30KcupuboHykieonporeuaos (AHIT) B mensi-
IEMCST SIIpE XPOMOCOMBI HPEACTABISIIOT COO0M YIITUHEHHDIE [AT0Y -
KOBMIHBIC 00pa3soBaHMs, MMEIOLIME JABa IIe4a, Pas3fcieHHbIX TaK
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Ha3bIBAEMOH MEePeTAXKKONH — IeHTpoMepoi. B 3aBucmMocTu ot pac-
MOJTOXECHUSI UEHTPOMEPH! W JUIMHBI TL1eY (HOXEK) BBIACISIOT TPH TUIIA
XPOMOCOM: METAaIEHTPHUYECKHUC, UMEIOLLINE [IPUMEPHO OJIU-
HAKOBbIE TUIEUN, CYOMEeTaAaUeHTPHUUYE CKHUE, Y KOTOPBIX JUIN-
Ha TUied (HOXEK) pa3iM4Hasl, a TAKKEC AaKPOHUECHTPUUYECCKHUE
XPOMOCOMBI, ¥ KOTOPBLIX OAHO ILJIEYO JUIMHHOE, a APYyroe — O4Y€Hb
KOPOTKOE, €JI¢ 3aMETHOE.

[NoBepXHOCTH XPOMOCOM MOKPBITA PA3JTUYHBIMU MOJIEKYJIAMU, T1aB-
HBIM 00paszom pudonykieonporeunamu (PHIT). B comatuueckmnx xner-
Kax UMEIOTCS MO JBe KOTTMT KaXJI0H XpOMOCOMBI. X Ha3bIBalOT FrOMO-
JIOTHYHBIMUM XPOMOCOMAaMHM, OHM OJMHAKOBBIE 1O [jiuHe, ¢dopme,
CTPOEHMIO, HECYT OJHH U TE€ XKe I'¢Hbl, KOTOPbIC PACIIOJOXKEHbI OLU-
HakoBo. OCOBGEHHOCTM CTPOEHHS, KOTMYECTBO K pasMepbl XpOMOCOM
HasbIBaIOT Kapuomunom. HopMalbHBIH KapHUOTHUIT YeJI0BEKA BKIOUYAET
22 niapbl COMaTHUYECKHX XPOMOCOM (ayTOCOM) U OXHY Mapy MOJOBbIX
xpomocoM (XX mian XY). CoMaTMuecKkne KAETKY YyeoBeKa (INTLIoU -
HbIC) MMEIOT YIBOEHHOE 4MC/io XpoMocoM — 46. [MonoBbie KieTkn
cofepxKar rarfIonAHbIN (oauHapHbii) Habop — 23 xpeMocomsl. Ilo-
sTOMY B nojioBbix Kinetkax JIHK B Ba pa3a meHblle, YeM B JUTUIOUT-
HbIX COMAaTHYECKHX KJTeTKax.

Hopsuuxo, 01HO WM HECKOIbKO, MMEETCA BO BCEX HeleAsinxcs
kierkax. OHO UMeeT BUI MHTCHCHBHO OKPAIIUBAIOLIETOCS OKPYIJIOro
TEAbUA, BEJIMUMHA KOTOPOro HPONOPLHOHATEHA HHTEHCMBHOCTH Gei-
KOBOT'O CHHTe3a. SLIPLILIKO COCTOUT U3 3JCKTPOHHO-TVIOTHON HYKJIEO-
JOHEMBI (OT Tpeu. HEMa — HUTh), B KOTOPOI Pasiu4yaioT HUTUYATYIO
((UOPUIUBIPHYIO) U TPpaHyasapHyIo yacTh. HuryaTtas 4acTh COCTOMT U3
MHoxecTBa nepervietaommnxess Hute PHK ToaimHoili okoio 5 HM.
['panynsgphasg (3epHHUCTast) yacTb 0oOpa3oBaHa 3€pHAMH IUAMETPOM
OKOJ10 15 HM, NpeacTaBsitONMMHA COOOM YacTULbI PUOOHYKIIEOTIPOTE -
WIOB — MPEAilIecCTBEHHUKOB PHOOCOMHBIX CyObeAMHUL. B siapbiiike
00pasyroTcst puOOCOMBI.

XuMudecKHid cocTas KAeTkH. Bee wieTky opranusma 4eoBeka cxoi-
Hbl 110 XUMHYECKOMY COCTaBy, B HUX BXOLST KaK HEOpPraHUYecKue,
T4K ¥ OpPraHUUYeCKHe BeUICCTBA.

Heopzanuueckue éeutecmeaa. B coctape KNeTku 0OHapyXUBaKOT OoJiee
80 xuMHUUeCKUX s1eMeHTOR. [1py 3TOM Ha IONI0 LIECTH U3 HUX — YyIjie-
poja, BOOOpOda, a3ota, kuciaopoaa, gocdopa u cepbi NMPUXOANTCS
0KoJIo 99 % o61ueit Macchl KISTKH. XUMHUUYECKHE ATIEMEHTHl HAXOAATCsl
B KJIETKE B BUJEC PA3/JHUHBIX COCIUHEHUM.

[TepBoe MecTO cpeiy ReIECTB KISTKH 3aHuMaeT Boaa. OHa cocTas-
JisteT oxkono 70 % Macchl KaeTkU. BoJbLUIMHCTBO peakUMid, MPOTeKalo-
IIMX B KJIeTKe, MOXET HATH TOJBKO B BOAHOI cpege. MHorue Beule-
CTBA NOCTYNAKOT B KNETKY B BOAHOM pactBope. [lponykTel obmeHa
BCLLECTB BbIBOASTCS U3 KJCTKH TAKXKE B BOJHOM pactBope. baaromaps
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HAIMYUIO BOABI KJIETKA COXpaHdgeT CBoU 00beM U yrpyroctb. K Heopra-
HUUYECKUM BELLECTBAM KJIETKH, KPOME BOJBI, OTHOCSTCS cou. s mipo-
LIECCOB XW3HEAEATEILHOCTH KJIETKHM HauboJiee BaxXHBI KaTMOHH K7,
Na*, Mg**, Ca*, a tTakxe anuonsl — H,PO;, CI", HCO7;. KoHueHT-
palLusi KaTHOHOB ¥ aHKMOHOB BHYTPH KJIETKW 1 BHE ee pa3nuyHast. Tak,
BHYTPM KJIETKM Bcerja JOBOJTbHO BHICOKAs KOHIIEHTpALMsI MOHOB Ka-
JIVA M HU3KAast MOHOB HaTpusl. HampoTuB, B OKpyXarlllei KNeTKy cpe-
lie, B TKaHEeBOM XMUIKOCTW, MEHBIIIC MOHOB Kanus U OONblIE UOHOB
HaTpus. Y XKHUBOU KJIETKHU 3TU Pa3INdHs B KOHIIEHTPAIMSIX UOHOB Ka-
JIUg W HATpUST MEXAY BHYTPUKIICTOYHOM M BHEKJICTOUHOH cpelaMu
COXPaHSIIOT ITOCTOSTHCTBO.

Opzanuyeckue eemecmea. 1104TH Bce MOJIEKYIBI KIETKH OTHOCSTCS

K COCOMHCHUAM YIJICpoaa. Bnaronapﬁ HAIMUUIO HA BHELIHEH 000Jiou-.

K€ JeTHIpEX DJIEKTPOHOB aTOM YIJIEpOAa MOXET 0Opa30BBIBATh YETHIPE
TIDOYHbIE KOBAJEHTHBIE CBSI3M C APY'MMU aToOMaMM, CO3iaBast 00Jb-
IIVIE M CJIOXHBIE MOJCKYJbl. JpyruMu aToMamu, KOTOpBIE HIMPOKO
MpEACTABIEHbl B KJIETKE K C KOTOPHIMHM JIETKO COEIWHSIOTCS aTOMBI
VIJIEPOIA, SIBJSIIOTCSI aTOMBI BOIOpOJa, a30Ta u kuciaopona. OHH, Kak
M yraepol, UMeIOT HeOGOobIlIKue pasMepsl U CIIOCOOHBI 0OPa30BBIBATH
OYeHb IIPOYHBIC KOBAJICHTHBIE CBA3U.

BoABHIMHCTBO OpraHMYECKMX COCAMHEHHMEA 0Opa3yeT MOJEKYJIbl
OCOJIBIINX Pa3MepoOB, MOJYUMBIIMX Ha3BaHHWE MAaKPOMOJICKYN (Irped.
makros — Gosbiloit). Takne MOJEKyIbl COCTOAT U3 MTOBTOPSIOHIUXCS
CXOMIHBIX MO CTPYKTYpe M CBSA3aHHBIX MEXIY coboil coeMHEHUNH —
MOHOMEPOB (Ipey. monos — ofauH). ObpazoBaHHasi MOHOMEPAMU MaK-
POMOJIEKYJIA Ha3bIBAETCS MOJMMEPOM (rpey. poly — MHOTO).

OCHOBHYIO MAacCy HMTOILIA3MBbl U SIApa KIIETKU COCTABJSIIOT 6eqku.
B cocraB Bcex GeJIKOB BXOAST aTOMBI BOIIOPORA, KUCI0poaa U as3oTta. Bo
MHOTHME OeJIKH BXOOAT, KPOME TOro, aToMbl cepsbl, docdopa. Kaxnas
MOJIEKYJIa OejiKa COCTOUT U3 ThicSY aToMOB. CyYILIECTBYET OFPOMHOE
KOJJMYECTBO Pa3IMIHLIX OEJKOB, HOCTPOCHHBIX U3 AMUHOKUCIIOT.

B kyieTKax u TKaHSIX XKUBOTHBIX U PACTUTENBHBIX OPIaHU3MOB BCTpE-
yaercs cBoiire 170 ammHokucior. Kaxnast aMMHOKHUCIOTA UMEET Kap-
ookcunphyto rpynmny (COOH), uMeouiylo KACIOTHBIE CBOMCTBA, U
amuHorpyniy (—NH,), IMEoIIy0 OCHOBHBIE CBOMCTBA. YUacTKu MO-
JIeKyJ1, He 3aHsATble KapOOKCH- MU aMWHOTPYIIIIAaMH, Ha3bIBalOT paiy-
kanamu (R). B mpocreiiiiieM ciyyae pagukaia COCTOUT U3 OAHOTO aToMa
BOIOPOJA, a Y 6oyiee CIIOKHBIX aMUHOKHMCIOT OH MOXET OBITh CIOX-
HOM CTPYKTYpPOH, COCTOSILIEI U3 MHOTUX ATOMOB YIJIEPOJA.

K gmcny BaxkHEHIIINX aMUHOKHCJIOT OTHOCSTCS ajlaHUH, TJIyTaMHK-
HOBasi M ACTaparvHOBasi KUCIOTHI, MPOAUH, JefiuH, uucteuH. Co-
eIMHEHMS] AMUHOKMICIIOT APYT ¢ IPYrOM Ha3bIBAlOT IEIITUAHBIMY CBSI-
3amu. OO6GpazoBaBIIMECST COCAMHEHMUSS aMWUHOKMCIOT HAa3bIBAaIOT
nentuaaMu. Ilentua U3 AByX aMMHOKHWCJIOT HAa3blBaeTCs JUMENITUIOM,
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M3 TPEX aMUHOKMUCIOT — TPUIENTHUIOM, U3 MHOTUX aMUHOKUCIOT —
noaunentuaoM. B coctas bonpimmHcTBa 6e1k0B BXxoauT 300-—500 amu-
HokucJa0T. MMeroTcs 1 Dosiee KPYITHbIE MONTEKYJIB GesIKa, COCTOSLLME
13 1500 u 6osnee aMuHOKUCIOT. BeJIKU pasInyaloTcsi COCTABOM, YHUC-
JIOM U NMOPAIKOM YE€PELOBAHUS aMUHOKHCIIOT B OJIMTTENTUIHOM LEI.
MMeHHO TOCIEN0BaTEbHOCTD YePEAOBAHUS BaMUHOKHUCIIOT HMEET Tep-
BOCTEINEHHOE 3HAYECHHE B CYHIECTBYIOLIEM pa3sHooOpasum 6e1koB. MHo-
e MOJIEKYJIBl OEIKOB UMEIOT OONBIIYIO JIMHY U GOJIbLIYIO MOJie-
KYJApHYIO Maccy. Tak, MOJNeKy/lspHass Macca MHCYINHA COCTaBJASET
5700, remornobuna — 65000, a MoneKynsipHasl Macca BoAbl paBHa
Bcero 18.

[TonunenTuaHele Lenu OeJIKOB HE BCer/a BLITAHYTHL B IMHy. Ha-
NPOTUB, OHU MOTYT CKPYYMBATbCS, U3rMbOAThbCs WM CBEPTBIBATLCH
CaMBbIM Pa3JIMYHBIM 00pa3oM. PazHooOpasne PU3HYECKNX ¥ XUMUYE-
CKUX CBOMCTB 6€JIKOB 00eCneurBaloT 0CODEHHOCTH BHITIOJIHAEMbIX HMH
(PYHKLUMIA: CTPOUTETBLHOW, ABUTATEIBHOU, TPAHCTIOPTHOM, 3aIIMTHOM,
IHEPTETUYECKOIA.

Bxonsiuive B cocTaB KJIETOK yea1e60dbl TAaKXKe SIBISIOTCS. OPraHu-
4ECKMMHU BeliecTBaMu. B cocTaB yriieBoloB BXOISIT aTOMbl yIJIEpOAa,
KHMCIIopoaa ¥ Bogopona. Pasinyalor mpocThie U CI0XHBIE YIIEBOIL.
[TpocThie yrieBOOB Ha3biBAOTCA MOHOcaxapuaaMu. CHOXHBIE yIsie-
BObI NPEACTABISIOT CO0OI MOJIUMMEpPDLI, B KOTOPLIX MOHOCAXapuJbl
UIpaloT poib MOHOMEPOB. M3 1BYX MOHOMEpOB oGpasyeTca qucaxa-
pUI, U3 TPEX — TpUCaxapu, U3 MHOTUX — nojiucaxapui. Bece MoHo-
caxapuabl — GeCLBETHBIC BELIECTBA, XOPOLIO PACTBOPUMbBIE B BOJE.
Camble pacrpocTpaHeHHblE MOHOCAXapUIbl B JKUBOTHOIN KJIETKE —
IMoKo3a, pubosa, ae30Kcupubosa.

I'moko3a AABAseTCS MEPBUYHBIM UCTOUHUKOM DHEPIMM ISl KIIETKH.
[1py pacileTuicHHK OHA NPEBPAILAETCs B OKCHUAL yieposia U Boay (CO, +
+ H,0). B xone 3701 peakuu ocBoboKIaETCS IHEPrust (IIPH paciLen-
aeHun 1 r rmokossl ocsoboxiaaercs 17,6 xIx sHeprum). Pubosa u
1e30KCUpUO03a BXOMSIT B COCTAB HYKJIEMHOBBIX KUCJIOT U ATD.

JTunuder COCTOAT U3 TeX Ke XUMUYCCKUX JIEMEHTOB, YTO U yIje-
BOIBI, — YIJIEPOLA, BOAOPO/a U KUcHopona. JINIMasl He pacTBops -
1oT1cst B Boae. CaMmbie pacTipOCTpaHEHHbIE M M3BECTHBIE JUITUAL —
TO XKUPHI, ABISIOLUECH WCTOYHUKOM 3Hepruu. [pu paciuenneHun
KHUPOB BbUIEIAETCA B [IBa pa3a O00JIbLIC SHEPIUH, YeM MpU paculern-
JIEHWM yr1eBo0B. Jlunuabl ruapooOGHbBI 1 [TO3TOMY BXOIAAT B COCTAB
KJ€TOYHbIX MeMOpaH.

B cocrtas kneTok BxoasT HyKiIenHoBbie kuciotsl — JHK u PHK.
Ha3BaHue «HYKJIEMHOBbBIE KHUCIOThI» TPOUCXOIAMT OT JATUHCKOTO CO-
B4 «HYKJIEYC», TE. siIpO, T1e OHU ObIIU BriepBbie 0OHapyxeHbl. Hykne-
HHOBbBIE KMCOTHI NIPEACTABISIOT COOON MOCIEA0OBATE/ILHO COCIMHEH -
Hbie ApYr ¢ Ipyrom Hykiaeotuabl. Hykneotua — 3T0 XMMHYECKOE
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COeIMHEHUE, COCTOSIIEe U3 OMHON MOJEKYNIBl caxapa U OJHOHU Mole-
KYJIBl OpraHU4eCcKOro ocHoBaHUs. OpraHyeckue OCHOBAHUs IIPH B3a-
UMOJIEMCTBUM C KMCIOTAMU MOTYT O0pa30BbIBATh COJIH.

Kaxnaa monexyna JHK nipegcrasisier coboif 1Be 1eflv, CIUPAIb-
HO 3aKpy4YeHHbI€ OZHA BOKpPYT Apyroit. Kaxias 1enb aBjseTcst Mojum-
MEPOM, MOHOMEpaM# KOTOPOTO cliyxkar HykJieoTuabl. Kaxaniit HyK-
JIEOTHI, COOEPXKUT OMHO M3 UYEThIPEX OCHOBAHMN — aleHUH, LMUTO-
3UH, TYaHUH WIu TuMuH. [Ipn oOpa3oBaHMM IBOWHONI CHUpalu
430TUCTBIE OCHOBAHUSA ONHOM LIEMN «CTHKYIOTCS» C a30TUCTBIMU OC-
HOBaHUAMU Apyroit. OCHOBaHMSA MOAXOAST APYr K APYrYy HACTOIBKO
ONM3KO, YTO MEXAY HUMH BO3HHKAIOT BOIOPOJHbIE CBSI3U. B pacnio-
JIOXKEHUU COEIUHSIOIIMXCS HYKJIEOTHIOB MMECTCS BaXKHAsl 3aKOHO-
MEPHOCTH, 4 UMEHHO: TTPOTUB aicHUHA (A) OXHOM LEITH BCET/Ia OKa-
seiBaeTcd TuMuH (T) mpyroi uemu, a npotuB ryaHuHa (I') omHo#t
perm — uuTosuH (11). B kaXnoM u3 3TUX coueTaHuil o6a HYKJIEOTIIA
Kak Obl ZONONHSAIOT Apyr apyra. CIOBO «JIOMOJHEHUE» HA JIATHH-
CKOM 43bIK€ 0003Ha4aeT «KOMIUTeMeHT». [l09ToMy NpUHATO roBO-
PHUTb, YTO TYAHUH SBJISIETCS KOMIUIEMEHTAapHBIM HUTO3MHY, 4 TH-
MHMH KOMIUIEMeHTapeH ageHuHy. Takum obpa3oM, ecii U3BECTEH
TIOPSIIOK CJIEIOBAHUS HYKJICOTUIOB B OJHOM LUEIH, TO 110 NPUHIK-
11y KOMIUIEMEHTAPHOCTH CPa3y XK€ BBIACHAETCS MOPANOK HYKJIEOTH -
JOB B JIPYTrOH LeNH.

B nomuuykieotTuaHbx tenax JHK kaxnapie Tpu ciaeayommx 1pyr
3a IPYroM HYKJIECOTHAA COCTABJSIIOT TPUILIET (COBOKYITHOCTb U3 TPEX
KOMITOHEHTOB). KaXaplil TPHUILIET — 3TO HE MPOCTO CIIyyaiHast rpyIina
M3 TpeX HYKJIEOTHIOB, a KoareH (Io-rpedyecky KOJareH — y4acTok,
obpasyrommii KomoH). Kaxnapiii KoroH koaupyeT (Iudpyer) TOALKO
OIHY aMMHOKHMCJIOTY. B TOCIe10BaTETbHOCTU KOJAT€HOB 3aKIII0YeHa
(3anucaHa) nepBuyYHasg WHGOPMALMS O TIOCAEI0BATEAbHOCTH dAMHUHO~
kuciot B 6enkax. JJTHK o61agaeT yHHKaIbHBIM CBOMCTBOM — CIIOCO0-
HOCTBIO K YIBOEHU!O, KOTOPEIM He 00j1a1aeT HM OHA Apyras U3 U3Be-
CTHBIX MOJIEKYI.

Mosnekyina PHK takxe sBasieTcss oaumepoM. MoHoMepaMu e€ sAB-
msnotea Hykieotnasl. PHK mpeacrabisier coboil Monekyny, obpaso-
BaHHYIO OJHOM LEMOYKOM. DTa MOJIeKysia MOCTPOEHA TaKUM XKe obpa-
30M, Kak ¥ oxHa u3 leneii JJTHK. B puboHYKIEMHOBOM KUCIOTE, TaK Xe
xak ¥ B ITHK, npucyTcTBYIOT TpUILIETHI — KOMOWHALIMM U3 TPEX HYK-
JNEOTUOOB, WiIM HMHGbOpMalMOHHBIE eXMHUUBI. Kaxiblii Tpuiuler
yIIpaBiIsgeT BKIIOYEHUEM B OEJIOK COBEPIIECHHO OIpeAe/IicHHON aMUHO-
KUCIOTEHL. TopsAnoK yepeoBaHUs CTPOAIINXCS AMUHOKUCIIOT OIIpee-
ngeTcsa mnocaenosareabHocthio TpuiuieroB PHK. MHudopmanus, co-
aepxamasacas B PHK, — 510 nHdopmanus, nomydeHHass ot JHK.
B ocHoBe nepegauyn WHGOPMAIIUM JIEXKUT YK€ U3BECTHBIN MTPUHLMII
KOMILIEMEHTAPHOCTH.
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C xaxabiM Tpumuietom JJHK coeauHsieTcss xoMIlmeMeHTapHbIA
tpurieT PHK. Tpurier PHK nasbsiBalor KomoHoM. B niocnenoBatess-
HOCTH KOJIOHOB 3aKJII0UeHA WHGHOPMALIHS O MOCIEA0BATEILHOCTYA aMU-
HOKMCIIOT B Oenkax. Drta mHbOpManmsi CKOIMpoBaHa ¢ MH{pOpMa-
MM, 3aIUCAHHOI B IIOCIEHOBATEIBHOCTH KOJAOFCHOB B MOJIEKYJIE
AHK.

B otmnuue or JHK, cogepxaHue KOTOpoii B KJIETKaX KOHKPETHBIX
OPraHM3MOB OTHOCUTEJIBHO NOCTOSIHHO, conepxxanne PHK kose6ier-
¢ Y 3aBUCUT OT CUHTETHUYECKUX IIPOLIECCOB B KJIETKE.

ITo BeIMOMHAEMBIM (YHKIMSAM BBIICISIOT HECKOILKO BUIOB PUOO-
HyKiIenHoBO# kucaotsl. TpauncrnoptHass PHK (TPHK) B ocHoBHOM
COmCPXMTCA B HuTorasMe kierku. Pubocomuas PHK (pPHK) co-
CTABJISIET CYLIECTBEHHYIO YaCTh CTPYKTYPHI pubocoM. Mudopmaumon-
Hag PHK (uPHK), win marpuunas (MPHK), cogepxurcs B gaape u
LIMTOIIa3Me KJIETKM M MEPEHOCUT MHGMOPMAIINIO O CTPYKTYpe Oeka
or IHK k Mecty cunTe3a 6enka B pubocomax. Bee suasr PHK cunTte-
supyiorca Ha JJHK, xoTtopas cnyxuT cBoero poiaa MaTpulei.

AneHozunrtpudocdopHas kuciora (ATD) comepXuTCsS B KaxI0H
knetke. [To xumnueckoit crpykrype AT® OTHOCHTCS K HYKJIEOTHAAM.
B Helt ¥ B KaXIOM HYKJICOTHUAE COIEPXKATCS OJHA MOJIEKYJa OpraHu-
YECKOTO OCHOBAHUA (aJleHMHA), OHa MOJIeKy/a yrieBoma (pudo3a) u
TpU MoneKysl hocchopHoit Kucnotel. AT® cyliecTBEHHO OTIUYAETCS
OT OOBIYHBIX HYKJIEOTUAOB HAUIMYMEM HE OIHOM, a Tpex MOoJIeKy (doc-
(hopHOIT KUCNOTHL.

AnenosuumoHodochopHas kuciaora (AM®P) sxomur B cocras
sBcex PHK. Ilpu npucoenuHenuu eie nByx Monekyn ¢pocdopHOii
kucnotel (H,PO,) ona npespawmaercs B AT® 1 CTAHOBUTCS UCTOY-
HUKOM 3HEPTUH. IMEHHO CBA3b MEXIY BTOPO M TPEThEH MOJIEKY-
J1aMy HochOpPHOI KUCAOTH 6OraTa XMMHUYECKON dHeprueil. Xumu-
yeckas sHeprust ¢ochaTHOU CBI3M MOXET JIETKO IIE€pPeNaBaThCs
APYTUM XMMWUYECKUM COEAMHCHUAM KiIeTKH. [Ipu otuieiuieHum ox-
HOW MoJexyasl pocdopHoii kucaorsl AT® nepexomut B AID (ane-
HosuHandocdhophHyo kuciory). Eciu ot AT® oTwernsgoTcs nBe
MoJtekyIel ochopHoit kuciaorsl, ATD nepexoaur 8 AM®P (aneHo-
3UHMOHOMOChOpHYIO KHCIOTY). Peakiud oTUIETUIEHUS KaXXI 0 MO-
Jexyapt GocdopHON KHUCIOTH COMPOBOXIAETCHS OCBOOOXIEHUEM
419 xJIx/MONb 3HEPIUH.

DepMEHTHI SIBJISIIOTCS YCKOPUTENSIMU PEakLMii B XMBbIX KIACTKAX.
B orcyTcTBHE (DePMEHTOB peaKIIMKM OPraHUYIECKUX COEAMHEHHI 1TpoTe-
KalT ¢ Maj10il cKkopocTbio. CoBO «(pepMeHT» IPOU3OLUIO OT JIATUH-
ckoro ciopa (ferméntum — 3akpacka). PepMeHTbI, PACIIEILISIONIIE
YUJIEBOABI, HA3bIBAIOT CAXapOo3aMU, OTIIETUISIONINE BOJOPOS — HETH-
pPOreHa3amMu, PacIUEIUISIONINE XUPBl — JIMTAa3aMHu.



Bonpocs agns MOBTOPEHWS M CAMOKOHTPOJA:

1.Ha30BUTe U3BECTHBIC BAM XMMHUUECKUE JIEMEHTHI, BXOIALLME B COCTAB
KJICTOK.
2. HasoBrTe OCHOBHBIE HEOPTaHUYECKUE BELIECTBA B COCTABE KJIETOK.
3. Mepeuyncaute OCHOBAHMS, BXOASIIME B COCTAB OPraHUYECKHUX MOJIEKYI
KJIETOK.
4. OnmuiuTe 0cOBGEHHOCTU CTPOEHUS OeJiKa KaK MoJanuMepa.
. OxapakTepu3yiiTe 6MOJIOTNYECKYIO POJIb YIVIEBOAOB U JIMITHAIOB.
. Kaxye BHABI HYKJIEMHOBBIX KHCJIOT OOHAPYKUBAIOTCS! B KJIeTKax?
. Kakosa 6nonornueckast poab JTHK u PHK?
. Cpasnure crpykrypy AHK u PHK.
. Kakve ocoGeHHOCTY CTPOEHUS ONPEAENIIOT OCHOBHYIO (hyHKio ATP?
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@yukuun KieTku. Jliobag xieTka obnagacT BCEMU NPU3HAKAMM
JKUBOW MaTepuHu. DTo 0O6MeH BEIIECTB, CIIOCOGHOCTDL pearupoBarh Ha
BHEUIHUE BO3AEeUCTBHS (pa3ipak UMOCTh), BO30OYIUMOCTh, POCT, pa3-
MHOXeHNEe (CrocoOHOCTh K CAMOBOCTIPOU3BEACHUIO ¥ Ilepejade re-
HeTH4YeCcKOil MHGOpMallnK), pereHepalvs (BOCCTaHOBJIEHUE), NMPU-
criocobyieHre (amarnranus).

OGMeH BelleCTB B KUBOU KJIETKE TIPOUCXOIUT C TMOTMIOLIEHHEM Be-
LIECTB U3 OKPYXAaMLIel cpellbl U BbIICJCHHUEM B OKPYXAIOWYIO Cpedy
MPOAYKTOB CBOEM KIT3HENEATENLHOCTH. Bee peakunu, NpoTeKatonmne B
KJIETKE, MOXKHO TTOJIpas3aeNuTh Ha IBe rpynIlibl: aHabONNUECKHE U Kata-
oonuyeckue. Anaboauneckue peaxyuu — 310 CUHTE3 KPYITHBIX MOJIEKYJT
U3 Gojlee MeJKUX M TIPOCThIX. JJIT 3TUX TIPOLIeCCOB HEOOXOAMMBI 3aTpa-
Tl Hepruv. M3 mocTynaromux B KJIIETKY THOKO03bl, AMUHOKHCIIOT, Opra-
HUYECKUX KUCJIOT M HYKJICOTUJIOB B KJIETKE HENPEPBIBHO CUHTE3UPYIOT-
¢s1 GeJIKM, YITIEBOIBI, TUITMABI M HYKJIEMHOBBIE KUC/IOThL. M3 3THX BelllecTB
(dopMupyloTcst MeMOpaHbI KJIETKHA, €€ OPTaHeILIbl U ApyTie CTPYKTYPbI.
Cuures BelecTB 0COOEHHO MHTEHCHBHO TIPOUCXOIUT B MOJIOABIX, pac-
TYLIMX KJIeTKaX. XMMHUYECKUH COCTaB KJIETKU B TeUEHWE XN3HU MHOTO-
KpaTHO 06HOBIIsAeTCs. Belectsa, MOCTyUBINNE B KIAETKY, YYaCTBYIOT B
mpoueccax 0MOCHHTe3a (BMOCHHTE3 — 3TO Tipoliece oOpa3oBaHNg OUO-
JIOTHYECKUX CTPYKTYp — O€JIKOB, KHMPOB U YIJIEBOAOB W3 Bojee npo-
CTBIX BelliecTB). B npouecce 6GMocHHTe3a 0OPa3yroTCsl BEIIECTBA, HEOO-
XOOUMbIE IS KU3HEAesTeJIbHOCTH, (DYHKLUMOHUPOBAHUS KIIETKH.
Hanpumep, B MbILIEUHbBIX BOJIOKHAX CKEJTETHBIX MbILLILL, MHOLIUTAX [J1a/1-
KOM MBIIIEYHON TKAHM CUHTE3UPYIOTCSA Oesikv, obecreunBaloline Ux
cokpateHue. [Ipouecchl, B pe3ysibTaTe KOTOPBIX 00pasyeTcs XHBas Ma-
TEPU, Ha3bIBAIOTCs aHAOOIM3MOM (ACCHMMWIISILIUEI).

OnHOBpeMEHHO ¢ GMOCHMHTE30M B KJIETKAX MPOMCXOAWT pacriaf,
paspylueHUe OPTaHUYECKUX CoeMHeHuit. B pesyibTaTe pacnanga oopa-
3YIOTCS BelllecTBa 6ojiee MPOCTOTO CTPOCHHUS (BOJA, YITICKUCIbIH ras,
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MOYEBMHA U T. 1.). boJpliiast yacTh peakuuil pacrnana UAET C yYacTUEM
KMCJIopoaa M ¢ ocBoboXIeHreM sHepruu. [Ipouecchl paciierieHus
KPYITHBIX MOJIEKYJI OpraHMYEeCKUX COeIMHCHUN Ha3bIBalOTCs KaTabo-
JIM3MOM (muccuMwitsiuyst). Kamaboauueckue peaxyuu povicxoasT OObIY-
HO ¢ BhIIeJNIeHneM dHeprid. HekoTopbie peakiiuu, CBsi3aHHbIE C OCBO-
OOXAEHNEM KJIETKH OT TOKCHYECKUX BELICCTB, HAYT C 3aTPATOI SHEPTUM.
COBOKYITHOCTbL KaTa0OJIMYECKUX Y aHAOOJNMYECKUX peakuui, mpoTte-
KAIIINX B KJIETKE B JII0O0I JaHHBIFI MOMEHT, COCTABNSICT €€ Memabo-
ausm (mipoilecc o6MeHa BemecTB). IlocTynaoiuue B KJIETKY OpraHm-
yecKHe BELIECTBA CIIYKAT MaTepHaIaMu JUIS CTPOUTENBCTBA KIETOYHbIX
KOMITOHEHTOB, a TaK:Ke UCTOYHUKOM XUMHUYeckoi sHepruu. [lpu pac-
[IETUIEHUM NUTATENBHBIX BELIECTB BHICBOOOXIACTCS IHEPIMs. 3HAUM-
TEIBHYIO €€ 4acTbh KJIeTKa MCIOAb3yeT Ha MOAACPXKAHUE CBOUX KU3-
HEHHBIX IPOLECCOB. DTO MOTYT OBITh OUOCUHTE3, KJICTOYHOC ACICHUE,
AKTHBHBIM TPAHCHOPT BEILECTB, & B HEKOTOPBIX CIIELIMATU3UPOBAHHBIX
KJIETKAaX — MBILIEYHOE COKpAIlleHUE, IJICKTPUICCKUE UMITYIBCHI U T.1I.
Haubodee npuroada Juist MCIIOAb30BAaHUA B KJIETKE XUMMYECKas SHep-
THd, TaK KaK OHAa MOXeT OBICTPO PacHpOCTPaHATHCS M3 OJHOUI YacTu
KJIETKM B JIPYTYIO, a TAKXKE U3 KJIETKU B KJIETKY M pacXxoJ0BaThCsl KO-
HOMHO — CTPOTO OTMEPEHHEBIMH TTOPLIMSIMU. MCTOYHUKOM BHEproobec-
reyeHus 0o KineTodHoH (PYHKIIMU IBJIsIeTCs aaeHO3UHTpUdOochop-
Hast kuciora (AT®). AT® umeeTcst BO BCeX XKUBBIX KJICTKAX, TOITOMY
ee Ha3bIBAIOT YHUBEPCATLHBIM HOCUTeIeM 3Heprun. OAHaKOo 3anac ajie-
HO3UHTPHUGOCHOPHON KUCIOTH B KJIeTKe HeBequk. (Tak, HampuMep,
B Mblmie 3amaca AT® xBaraer Ha 20—30 cokpaiwuenwuii.) ITosTomy
Hapsaay ¢ pacrajgoMm AT® B ki1eTke IPOUCXOIUT €€ HEMPEPBIBHBIN CUH-
Te3. COBOKYIMHOCTH peakiluii, oGecrieurMBalolIuX KJIETKH dHepruem,
HAa3bIBAIOT JHepeemu4ecKum 00MeHoOM.

HUctounvkoMm monydyeRud ageHO3UHTPUGOCGHOPHOM KUCIOTHI SIB-
JISeTCs OKUC/IeHWe OpraHMYyeCKUX COCIMHCHUIM — YIJICBOIOB, XKUPOB
M 6eaKoB (KJIETOYHOEe JhiXaHue). BOJBLUIMHCTBO KJIETOK MUJIsSE OKUCIIe-
HHUSA HUCIIOJL3YET B TIEPBYIO odepelb YIJIEBONBI, KOTOPbIE TMIAPOTU3Y-
I0TCS 10 IJIIOKO3bI. ZKHPBI COCTABISIIOT «IIEPBEIH pe3epB» U MyCKAIOTCS
B J€Ji0, TTIaBHBIM 00Opa3oM, Toraa, KOorja 3anac yrjicBoJAOB MCYEPIIaH.
Benku vcronb3yroTes JIUIIb T10C/e TOTO, KaK OyIeT M3pacXoJ0BaH BeCh
3arac yIjieBOIOB M XMPOB, HAIIPUMEDP TIPU AUTEITLHOM TOJTOIAHHUU.
Paciiensienyie MIFOKO3bI, B PE3YJIBTaTe KOTOPOTO MPOUCXOAUT CHMHTE3
AT®, ocyuiecTBasieTcsl B IBC CJCAYIOLIME OfHA 32 IPYrod CTaivu.

IMepBast cragus — OGECKUCIOPOAHOE pacllelieHUe MIIOKO3bI, WIH
2aukoau3. Bropyio craguio Ha3BIBaIOT KUCAOPOOHBIM oKucaeHuem. UKo~
JIN30M HA3BIBAIOT LEMb MOC/IeNOBATeIBHBIX peakiinii, B pe3yIbTaTe KO-
TOPBIX OIHA MONEKYJIa TIIOKO3bI paclleIlISIeTcs Ha JBE MOJICKYJIbl NH-
POBUHOTPATHON KUCIIOTH U ABe MOJIEKYTH AT®M. DTa peakiyst MpoTeKaeTt
He B MUTOXOHAPUSIX, a B HUTOIUIa3Me KeTKu. [11s1 3Toil peakuuu He
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Tpebyercss NpUCYTCTBUS Kucaopoaa. Ecm cuntes AT® nmpoucxomnur s
LMTOILIA3ME U HE HYXIOACTCA B MEMOpaHax, TO IUIS OCYIIECTBIICHMs
KHCAOPOIHOIO MpoLeccd HEOOXOANMMO HaTW4YHMEe MUTOXOHIPUATBHBIX
MeMOpaH. «ToIuIMBOM» AJI1 OKHCINUTEIHLHOIO MeTaboNM3Ma B MUTOXOH -
OpUSIX CilyXaT [JIaBHBIM 00pa3oM KUPHBIE KUCIOTHI U IIMPOBUHOIPAL -
Hast kuciora. Pacuienienue B kiaeTke 1 Monekyssl rmoxosst 10 CO, u
H,O o6ecneunBaeT cuHTe3 38 Moneky1 ATD. B Geckucioponnyio cra-
IUI0 00pa3yeTcss 2 MOJICKYJIbI, 4 B KUCTIOPOAHYIO — 36 Monekyn AT®.

Paszdpaxcumocms Kaemxu — 3T0 CIIOCOOHOCTD €€ aKTUBHO OTBEYAT:
Ha BHEUIHUE M BHYTPCHHME BO3ACHCTBMA. Ha Bo3aeiicTBHE KITeTKM OT-
BEYAKOT U3MEHEHMEM OOMEHa BEUICCTB, COKPAICHUEM WM 00pa3oBa-
HUEM HEPBHbIX MMIYJAbCOB M T. . DaKTOPHl, BLI3bIBAIOIIME U3MEHE-
HUs HYHKUMA KJICTKM, HA3bIBAIOT pasgpaxuteasaMu. OnHoi us dopm
peaklUit KJETOK B OTBET Ha ASHCTBUE pa3iIpaxuTesieil siBIgeTcsa 603-
O0yucdenue. Bo30yxaeHUE — O3TO CJIOXHAas OHONOTHMYECKAss peaxklus,
00513aTEIbHBIM IIPU3HAKOM KOTOPOi ABIACTCS U3MEHEHHE MeMOpaH-
Horo noteHuuana. [lpu 3ToM B KJIeTKaxX MeXAY IBYMSI ITOBEPXHOCTSIM i
LIMTOIA3MAaTUUECKON MEeMOpPaHBI MOAJAEPKUBAETCH PA3HOCTh MOTEH-
1IMAJIOB, T. €. 3JAeKTpuYecKuii 3apsan. CTpoeHue n GYHKILINAN IIATOILIA3-
MaTu4eckoil MeMOpaHbl BO BCEX KJIETKAX TAKOBbI, YTO BHYTPEHHSIS €¢
MOBEPXHOCTD 3apsiKeHa OTPULATEIBLHO ITO OTHOIIEHUIO K BHELITHEHN T10-
BEPXHOCTH. Pa3zHOCTh MTOTEHIIHAIOB MeXAy Hapy:XKHOM M BHYTPEHHEH
MOBEPXHOCTAMU MeMOpaHbI KJIETKH, HaXoAsdIeicsl B MOKOe, Ha3bIBa-
10T MeMOPAHHBIM HOMEHUUAA0M, WIN nomenyuasom nokos. B 3aBucumo-
CTH OT THMTMA KJCTOK WJIM OpraHmM3Ma BeJWYHMHA IOTEHLMANA MOKC:H
BapbUpyeT oT — 20 1o — 200 MB. [eicTBYIOMINI pa3apaKuTesib Bbi3hl-
BaeT U3MEHEHUS] MEMOPaHHOTIO TIOTeHHUaa (IeNoIsApr3alnio) U BOs-
HUKHOBEHUE nomeHnyuara deicmeus. OMHAKO AETONAPHU3ALUA LU~
TOIIA3MATUYECKOI MeMOpaHbl M BOZHUKHOBEHNE TTOTCHIINATIA JeHCTBYY
XapaXTEepHBI TOJBKO J1s1 HEPBHBIX, MBILIEYHBIX M XKEJIE3UCTBIX KIIETOK.
DT OHONOTUYECKUE CTPYKTYPbhI CTTIOCOOHEI OCYLLIECTBASTL OBICTPBIC P~
akuuy Ha pasapaxeHust. [Tpy Bo3OYXIeHUM B KJIETKaxX M3MEHAETCH
CKOPOCTb aHAOOMWYECKUX M KaTaOOIMYeCKUX PeaKIUil ¥ BBIIIOJHA KT~
co criequdUIeCKre, CBOMCTBEHHBIC UM (BYHKIIUH. XKese3ucThble Kier-
K1 0Opa3ylioT M BBLICASIIOT CEKPETHI, MBINIEYHBbIE — COKPALIAITCSH,
HEPBHBIC KIETKU 0OPa3yioT HEPBHBIE UMITYJIBCHI.

Bonpocb 4718 NOBTOPEHUS MU CAMOKOHTPONS:

1. MepeuyrcanTe GyHKIIMU (KM3HEHHBIE CBOMCTBA) KJIETKMU.

2. Kakyto posb BeinonHsieT B Kietkax AT® (agenosunarpugochopHasg kit -
nota)?

3. Yto Bhl 3HaeTe 00 IHEPreTUICCKOM 3HAYCHUM B OPraHM3ME YIJIEBOLOE,
XKUpoB, GenKkoB?

40

4. PacckaxuTe 0 OECKUCIOPOIHOM M KMCIOPOIHOM PaCIIETIEHUM yriie-
BOTIOB.

5. Kakoii mpotiecc Ha3blRaIOT pasapakUMOCTBIO KJIETKY, YTO IPOUCXOANT
¢ KJIETKOH NpU AeCTBUM Ha Hee pazapaxuteieit?

6. UTo TaKoE «ITOTEHUMAN NOKOSI» U «[TOTEHIMAN AeiHcTBUs». B xakux Gpyn-
KLIMSIX KIETKU OHU MPOSTBASIOTCSI?

PASMHOXEHWE (JIEJJEHUE) KJIETOK.
KJIETOYHBIN IIUKJI

Poct 4yesnoBeueckoro opraHu3Ma, yBeJIWYeHUE YMCla KIIETOK, HX
pPa3sMHOXEHHUE TIPOUCXOMST IMyTeM AcJIeHUS KIeTOK. OCHOBHBIMH CIIO-
cobaMM IeNIEH sl KJICTOK B 4€JIOBEYECKOM OpPraHU3Me SIBJSIIOTCS MUTO3
1 Meito3. Ipoueccsl, npoucxoadinme TPy 3TUX criocobax AesleHus Kiie-
TOK, TIPOTEKAI0T OAMHAKOBO, OMHAKO OHMW NPUBOJST K Pa3HbIM pe-
3yIbTATaM.

[Mpy MUTOTUUECKOM JIeJIEHUH (MHUTO3) YUMUCIO KICTOK YBEIHMYHBA-
€TCH, [IPOUCXOANT POCT OpraHu3ma. Takum criocobom obecrieurBaeTcs
OOHOBJIEHME KJACTOK IIPU MX M3HOCE, cTapeHuu, rubenu. Braropaps
MHTOTHUYECKOMY AEICHUIO JOUCPHHUE KICTKH HOJIyJaloT Habop XpoMo-
COM, MIEHTHYHbIIA MAaTepUHCKOMY. ¥ BCeX KICTOK TIPU pa3sMHOXKeHUH
(ZeneHuu) HabMOAAI0TCS UBMEHEHNS, YKIIAAbIBAIOLIMECH B PAMKH KJTe-
TOYHOTIO 1{MKIA.

KaeTouHpIM HMKIOM HA3bIBAIOT NPOLECCH!, KOTOPhie MPOUCXOAAT B
KJICTKE TIPU [IOATOTOBKE €€ K JEJICHUIO U BO BPEMsI J1eJIeHUs.

B knerounoM uukiie BoigesioT uHTEpa3y (JIOOrOTOBKY KJIETKH K
NEJEHUIO) U MUTO3 (MPOLecC AeJIeHUsT KJIETKH).

UnTtepdasa nnurcs npumepro 20—30 u. B unrepdase yasausaercs
Macea KJIETKM M BCEX €€ CTPYKTYPHBLIX KOMITOHEHTOB, B TOM YMCJIE
neHTpuodieil. Tlpoucxoanr ropTopeHue (pPerIMKaIusl) MOJIEKYJl HYK-
JIEMHOBBIX KHUCNOT. Ponureanckas uens JJHK cnyxut marpuueit mig
CUMHTE3a JBYX JIOUEPHHUX /1230KCUPUOOHYKIEHHOBBIX KUCIOT. B utore
peruiMkanuy kaxnaas jpouepisia Moaekyna JHK cocrour u3 omHoit
cTapoil 1 04HOH HOBOM Lielik. B nepruoa NojiroTOBKH K MUTO3Y B KJIET-
KC CUHTE3UPYIOTCS Oesiku, HeoOXoNNMBIe UL AeeHUST KIETKH (MUTO~
3a). K KoHLlYy HHTepda3bl XpOMaTUH B s/Ipe KOHACHCHPOBAaH.

Mumo3 (0T rpey. mitos — HUTB) NMpeJcTasisieT co00H Mepuo, Kor-
Ja MaTepMHCKas KJIETKA pasieisieTcs Ha JBe aouepHue. Murtoruye-
CKOE JIEJICHHUE KJIETOK MPUBOIMT K PABHOMEPHOMY pacrpeaeieHUIO
CTPYKTYP KJIETKM, €€ SACPROTO BelecTBa (XpoMaTUHA) MEXIY JIBYMst
A0YepHUMU KIeTkaMu. Muto3 aintes ot 30 MuH 1o 3 4. Muro3 noj-
pasnensierca Ha npodgazy. metadasy, aHadazy, Tejgodasy (puc. 7).
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Puc. 7. Ctanuu MuTo3a. [Tokasanbl KoHaeHcalus XpoMaTUHa ¢ 00pa3oBaHy -
€M XpOMOCOM, 00pa30BaHUE BepeTeHa AeNIEHUsl M paBHOMEpHOE pacrpe-
JeJieHre XPOMOCOM U LIEHTPUOJIEH 110 JBYM JOUYEPHUM KIIETKaM:

A — unrepdasa, b — npodaza, B — meradaza, I' — anadasa, [ — tenodasa,
E — mosansia Tenodasa.
| — spelko; 2 — IEHTPUONN; 3 — BepeTeHO AeieHus; 4 — 3Be3na; 5 —
samepHast 06oouKa; 6 — KUHeXoTop; 7 — HempephIBHbIE MHKPOTPYOOUKH;
8, 9 — xpoMOoCOMBI; 10 — XpoMOCOMHBIE MUKpPOTpYOouky; 11 — dhopmuposa-
HWe sgpa; 12 — Goposga apobaenus; 13 — Ty4OK akTUHOBBIX HUTEH; 14 —
ocTaTouHoe (CPeIMHHOE) TeJIbLE

B npoghaze nocteneHHoO pacrnagaercst sAPBILIKO, LEHTPOCOMA pac-
magacTes Ha ABEe UEHTPUONN, KOTOPhIC PACXOLATCS K IMOJI0CcaM Jesi-
IIeiicst KIEeTKU. XpOMATUH B siIpe YIUIOTHsIeTCs: (KoHaeHeupyeTca). U3
XpOMarruHa o6pa3yloTCs XOPOLIO BUIMMEBIC XpoMocoMbl. HaunHaeTcs
pacnaj siepHoil 000I0YKH.

B memagase pazpyniaetcs simepHas 000J104Ka, XpOMOCOMbI HATIpaB-
JISTIOTCST K TIOJIIOCAM KJIETKH, COXpaHsia CBfA3b C €€ DKBATOPUAIbHOM
o6mactbio. CTPYKTYphl BHAOILTa3MaTH4eCKOM ceTH U KoMIuiekca ['ojb-
XKW paccliafaloTcsl Ha MEJIKHMe TMYy3bIPbKY (BE3UKYJIBI), KOTOPhIE BMe-
CTe ¢ MUTOXOHIPHUAMU PACXOISATCS B 00€ YacTH JesIUeiicsl KIeTKH.
B xoH1e Metadasbl Kaxaas XpoOMOCOMa HAYMHAET PaCILEIUIATHCS TPO-
IOJBHOM IHENBIO HA IBE HOBBIC IOYEPHUE XPOMOCOMBIL.

B anagaze XxpoMOCOMBI OTAEJISIOTCS] IPYT OT APYra U pacxoisiTcs K
TIONI0caM KJIETKM co cKopocTbio 10 0,5 Mxm/MuH. denutcsa anadasa
BCEro HeCKOJIbKO MUHYT.
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B meaoghaze (oT rpeu. télos — KOHEU) DOUYEPHUE XPOMOCOMBL, Paso-
HIeTLIKECs] K TIONIOCAM KJIETKH, ACKOHICHCHUPYIOTCH, MEepexoist B Xpo-
MATUH, U HaYyKMHaeTcs TpaHckpunuus (nmpomykius) PHK. Bokpyr xax-
[IOH TPYTITIBI XPOMOCOM 00pasyeTcst siepHast 000j10uKa. B HOBBIX siipax
[LOSIBIISICTCSL SIIPLILIKO. BbICTpo (hopMuUpyIoTCsa MEMOPAHHbIE CTPYKTYPHI
Oyayuux J04epHUX KJIeToK. Ha noBepXHOCTU MAaTEpUHCKOM KIIETKU, I10
ee DKBATOpY, NOBJsIETCS: 60po3aa — MepeTsnkka. Dta boposja ObICTPO
yraybmsieTcs, MaTepUHCKAsT KJIeTKA PasieasieTcsl Ha IBE JOYEPHUE KIIETKH.

Meiiosz Habmogaercs y TTOJOBEIX KJIETOK. B pe3yapTare ux JejeHud
00pa3yloTcs HOBbIC KJIETKW C OJMHAPHBIM (rarjiouaHbIM) HaboOpoM
XPOMOCOM, YTO BAXHO i1 NiepeJady reHeTnueckoit nHbopMaunu. flpu
CAUSIHUU MYXKCKOU TI0JIOBOM KJIETKM — CIIEPMAaTO30UIa M KEHCKOW ~
gifilekaeTky (IIpy OITOZOTBOPEHUM) HAOOp XPOMOCOM YABaMBaeTCH,
CTAHOBUTCH I1OJHBIM, TBOWHBIM (IMIUIOUIHBIM).

Meito3 rpeacTtaBiseT coboii IeJICHUE KIETKM, KOTIa U3 OQHOI0
s7ipa obpasyeTcsi YeThipe JouepHUX. B KaXX1OM HOBOM siipe CONEePXKUT-
Csl BABOE MEHblIIE XpOMOCOM, YeEM B MaTepHHCKOM stape. [lpu meiiose
NPOUCXOIMUT [BA IOC/ICHOBATEILHBIX (MUTOTHYECKHX) [CIACHUS Kie-
ToK. B pesyiabTare U3 ABOWHOTO (TUTLIOUIHOTO) YHC/1a XpOMOCOM (2 #)
oDpasyeTcsl oAMHApHbI (rarsionanHsiit) Hadop (1 7). Meio3 npoucxo-
AUT TOJBKO TIPU JAeJieHWH TONOBBIX KJIETOK. IIpu 3TOM coxpansieTcs
MOCTOSIHHOE YMCJIO XPOMOCOM, UTO OOeclieurBacT nepeaady Hacjel-
CTBEHHOU MH(OPMALIUY OT OJHOU KJIETKM APYTrOu.

BO]'IpOCI)l A1 TNOBTOPEHUWS U CaAaMOKOHTDOAA!

. HazoBuTe CTpYKTYpHBIE 2JIEMEHTBI KIIETKH.
. Kaxye dyHKUMN BBITTOTHSET KieTKa?
. epeunciure MemOpaHHbIe U HEMEMOPaHHBIE OPraHe uTbl KJIETKH, Ha-
30BUTE UX (DYHKLIMU.

4. Vi3 Kxaknx 37€MEHTOB COCTOUT SAPO KJIETKHU, Kakue (PyHKIUM OHO Bbl-
ImonHseT?

5. Kakue CyuecTBYIOT BUABI COEIMHEHMIT KJIETOK NPT ¢ Apyrom?

6. Uto Takoe KAETOUHBIN LUKJI, Kakue Tiepuoasl (dasbl) B HEM (B 3TOM
LHMK/IE) BBIAENAIOT?

7. Yo Takoe Meio3, 4eM OH OTIUYaeTcs OT MUTo3a?

2 b =

TKAHHU, OPTAHBI, CUCTEMbI
N AIIIIAPATBI OPT'AHOB

Kinetkn u nx NMPOU3BOIHBIC (BOJ'[OKHa U MEXKJICTOYHOC BCILIGCTBO)
OOBCANHSAIOTCS B TKAHH.
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TKa#b — 3TO UCTOPUYECKHU CIOXKMBHIASICS COBOKYITHOCTD KIJIETOK 1
MEXKIJIETOYHOTO BELLECTBa, HMEIOIUX 0Dllee ITPONCXOXKIEHHUE, CTPO-
enue u QyHkuud. ITo Mmopdonroruyeckum U GU3NONOTUIECKUM TPH-
3HAKAM B OPraHU3ME YeJIOBeKAa BBIJEISIOT YEThIPE TUIIA TKAHEH: 3MH-
TeJIUAILHYIO, COCAMHHUTENIbHYIO, MBILIUCYHYIO, HEPBHYIO.

DnureMaAIbHAA TKAHb

DOUTENUi SIUTEIHATbHON TKAaHU 00pa3yeT OBEPXHOCTHbLIE CJIOU
KOXM, TIOKPBIBAET CIM3ZUCTYIO ODOJIOUKY TOJBIX OPraHOB NWIICBAPU-
TEJIbHOM, [IBIXaTEJALHON CUCTEM W MOYEIIONIOBOTO amriapaTa, MoBepX-
HOCTH CEPO3HBIX 000J104EK, a TakKXe 00pasyeT KpyIHbIe U MaJbIe XKe-
Jie3bl. B CBSI3M ¢ 9TMM BBLAEJISIIOT ITOKPOBHBIN SMUTEIIMIt M KETE3UCTRIiA
STIUTECIINA.

IToxpoBHBIi MATEAMI OTIESCT BHYTPEHHIOIO CPEy OT BHEUIHEH,
pacrosiarasgch Ha IOBEPXHOCTH TeJla M €ro CIM3UCTBIX 0bonouek. lo-
KPOBHBII 3MUTEIMIA 3aIMUUIAET OPTAaHU3M OT BHEIUHMX BO3JIEHUCTBU,
a TaKkXxe BbINOTHAeT GYHKIIMM 0OMEHA BEIIECTB MEXKIY OPTaHU3MOM U
BHelTHel cpenoit. TTOKpOBHBIM MUTENUN KOXHU UAH CIU3UCTBIX 000~
JIo4eK o0pasyeT CILIOIIHOW TIacT, COCTOALIMA M3 ILUIOTHO PACIoJo-
JKEHHBIX KJIETOK. DIUTEIUANbHbIE KIICTKU COCAMHEHB! OfHA ¢ Ipyroii
C TOMOILIBIO Pa3NMYHbIX BUIOB KOHTAKTOB U BCerja Jiexkar Ha 0asajib-
HOIl MeMOpaHe, KOTOpas OTACSIET SMUTETHANbHbIE KJICTKH OT MOAJIe-
XKallel TKaHU.

HuTanne KJIETOK IMOKPOBHOIO DIUTE/IMS OCYLIECTBIISIETCS MYyTEM
Ibdy3U TKAHEBOM XMIKOCTU M3 TOMIEXAlleld COeIUHUTEIbHON
TKaHU uepe3 OazanbHyio MemOpaHy. C y4eTOM MONOXEHUS STIUTCITH -
AJbHBIX KJIETOK B SIUTEIHAILHOM IUIACTE Pa3iu4aloT OQHOCIONHBIN K
MHOTOCJIOMHBII 3ruTenuii (puc. 8). Y odnocaociinozo snumeaus Bce KICTKU
JIEXAT Ha Da3abHOM MeMOpaHe, a caMy KJIeTKH 00pa3yloT OLMH CJIOM.
Y MHOTOCHOWHOTO 2IUTENNS K 6a3abHOi MeMOpaHe ITpUIeXar Kier-
KV TOJIBKO CaMoTro Iy6oKoro ¢aosi. OAHOCTOWHBIN SIIUTENNH, B KIIET-
Kax KOTOPOro Siipa PacIlONaraioTCs HA OHOM YPOBHE, HA3bIBAKOT 00-
HOPAOHbIM. DINATENUN, fApa KJIETOK KOTOPOIO JIeXAaT Ha pa3dHbIX
YPOBHSIX, HOCUT HAa3BaHUE MHO20PAGHORO.

MHorocaoiHbIA onuTenit 6biBacT HEOPOTOBEBAIOLIMM 1 OPOTroBe-
BaOLLUM. MHo20ca0tinbtil nA0CKUIl HEOPO20BEEAIOWUT INUMEAUT UMEETCA
y POTOBMLIbI [J1a3a, BJATaJIMILA, Y CIU3UCTOW OOOJIOYKM TOJOCTH PTa,
TJIOTKM Y MUILLEBOLA, KOHEYHOTO OTIENA TIPSIMOI KMIUKM. Y 3TOTO 311U -
TeNus BBIACIASIOT TPU KIIETOYHBIX CIIOSI: 6a3GAbHblU, WUNOEAMbIE U
noeepxuocmubuti. KiieTku 6a3aibHOTrO COS JieXaT Ha 6a3anbHoi MeM6-
paHe, OHU CIOCOGHBI K MUTOTHYECKOMY JEAEHUI0. DTH KIIETKH, pa3-
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Puc. 8. CtpoenHe 3MUTEMMANBHON TKAHU:
A — mIpocToi CKBaMO3HbBIN 3MUTeIu (Me3oTennit); b — rpocroit KyGHuecKuii
onurennit; B — npocroii ctonbyartelit snuTennit; I' — pecHUTYATBI SMHTE-
Janit; J1 — nepexonubiil suutenuil; E — HeoporopeBamoImMii MHOTOCIONHbBIA
(TI0CKMI) CKBAMO3HbBIN SMUTENMH
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MHOXAsICh, BO3MEIIAIOT FTMOHYUINE KJIETKH «M3HALIMBAIOLIETOCA» 110~
BEPXHOCTHOTO CJIOSI.

Mnozocaoiinbtii naockuii opoeoeeearowuii SNVTEINNA 00pasyeT SMUTe-
JIMATBHBIN [TOXPOB KOXH — SMUAEPMUC. Y ITOTO STIUTENIUS Pa3INyaoT
[A9Th KJIETOYHbIX CJIOCB. 0a3aAbHbLi, WUNOEAMbIU, 3epHUCTbLI, Orecms-
wuii N poeoeoii (oporosesaroliiiii). B xinetkax smuaepmuca (KOXKHOTO 31H-
TeJInd) CUHTE3MPYIOTCS M HAKAIUTUBAIOTCS CTIelMpHYeCKUe OenKu (Ke-
paThHbl), OOYCTOBIMBAIOLIME MPEBPALICHUE STHX KJIETOK B POTrOBbIE
yenryiiku, Kietkn snuaepMuca MocTelieHHO OpOroBEBAIOT U CylUUBa-
forcst. Kierku 6aszaibHOro CJIos SIBJISIIOTCS POCTKOBBIMU. B 6azajibHOM
C/10€ PACITOJOKEHB! TAKKE KJIETKHM, B KOTOPbIX HAKATLIMBAETCS MUTMEHT
MEJTAHUH ([TUTMEHTHEIC STTUTEIUOLNTRI, MCIAHOLIMTHL).

Ilepexodnntii snumeanti Tak Ha3BaH NOTOMY, UTO €ro ¢popma U cTpo-
eHre MEHSIOTCS B 3aBUCUMOCTH OT COCTOSIHUSI opraHa. Hanpumep, npu
HAalOJIHEHUW MOYEBOTO ITy3bIps DTMUTCIUATBHBINA IIOKPOB €ro CIU3MC-
TOI 000104YKM yIIomaeTcs. I1py OIycTOmEeHH MOYEBOTO MTy3bIpst (MO-
YEUCITYCKAHUHU) IIMUTCIHATIBHBIC KIETKU PACIIpaBiIsIiOTCS, 3ITUTENH-
AJTbHBIN MOKPOB YTOIUIACTCS.

ITo cBoeit dopMe IMUTETUOLMTHI MOAPAACAAIOTCS Ha IUIOCKUE,
KyOuJeckre H cToabuYaThie (IPU3MATHUYECKUE).

Thockue snumenuoyumet (Me3omeauoyuimsr) 0OPa3yOT 3NUTENHAND-
HBI TIOKPOB OPIOUIMHBI, MJIEBPLI, MEpHUKapaa, KPOBEHOCHBIX U JIUM-
(aTHyecKuX COCyI0B (SHAOTENUMOLUTDI). Dnumeiuaivrsie Kaemxu Kyou-
weckoll hopmbr 0BPA3YIOT CTEHKH ITOUCUHBIX KaHAIbLER (HedpoHa). Cmoab-
uamole IRUMEAUOUUNTB! UMEET CIIM3UCTAs 000JIOUKA XKeJlyIKa, TOHKOU U
TOJICTON KULIOK, TPAxend, OPOHXOB. ¥ BIUTCIHANILHBIX KJIETOK BbIIEs-
10T 6a3UTBHYIO YacTh, 0OpallleHHYIO B CTOPOHY 6a3aibHOi MeMOpaHbi,
W anuKaJIbHYIO, HAMPABICHHYIO K FI0OBEPXHOCTH 3MMTEINAIBHOIO 110-
KpoBa. B GazanbHOi 4aCTH HAXOMUTCA SUIPO, B allMKUIBHON — pacriofa-
TalOTCs OpraHeMIbl KJIeTKM, BKIIOUEHMSI, B TOM 4YUC/IE CEKPETOPHBIE
IpaHyJIbl y XKeNe3UcToro anuTeaus. Ha anukaabHoi 4actu MOryT ObITh
MUKPOBOPCUHKH ~~ MOKPBITHIE IUTOJEMMON BHIPOCTBI LIUTOILTA3MBL.

JToXpOBHBI MUTEIUHA TIPU TTOBPEXKIEHUSIX CITIOCODEH OBICTPO BOC-
CTAHABIUBATHCS MHTOTHYECKHUM JCTCHHUEM KIETOK. Y ONHOCIOHHOIO
INMUTEJINUS BCE KIIETKH MMCIOT CITIOCOOHOCTD K JENEHUIO, Y MHOTOCION-
HOTO — TOJBKO 0a3a1bHO PACIONIOXKEHHBIEC KJIETKWA. DMUTEIUAIBHBIE
KJIETKW, MHTEHCUBHO Pa3MHOXAasICh 110 KpasiM MOBPEKICHUA, Kak Obl
HAMOM3AI0T HA PAHEBYIO TIOBEPXHOCThL, BOCCTAHABINBAA LETOCTHOCTD
BMUTEAMATBHOTO MOKPOBA.

KenesucTbiil 3nuTeaHii 0OpasyeT KXese3bl, padIuuHbie 1o ¢opme,
PACTIONOXEHUIO U QYHKLIUAM. DIIUTEMATBHbBIE KIETKY Xenes {enandy-
A0UUMb) CUHTE3UPYIOT U BBIACASIOT BEWICCTBA — CEKPETHI, YUACTBY-
IOLIHE B PA3TUYHBIX (DYHKLIMAX opraHu3Ma. [103ToMy XKene3ucTolit d1u-
TEJNI HA3BIBAIOT TAKXKE CCKPETOPHBIM SIUTEIUEM.
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Cexpeuus ABISIETCS CIOXHBIM (PU3MOIOTMYECKIM ITPOLIECCOM,
COCTOSIHIMM M3 ClIeAyIoluX (a3: MOrIoneHusT UCXOAHBIX IPOIYKTOB,
CHHTE3a M HaKOILIEHUs CeKpeTa, BBIUIEIEHHS CEKPETA U BOCCTAHOBJIC -
HUST CTPYKTYPHI KJIETKU. Cekpeuus JeXKUT B OCHOBE MHOFMX BaXKHEH-
KX QYHKUMH: 00pa30BaHUSI MOJIOKA, CIIOHBI, XEJIyIOUYHOrO M Kii-
LIEYHOTO COKa, IHAOKPUHHOW pPeryisiliuu.

CoenunurenbHas TKaHb

CoeauHuTeNbHAS TKaHb 00pPAa30BaHa KIETKAMU M MEKKIETOTHBIM
BEIICCTBOM, B KOTOPOM BCETHA NPUCYTCTBYET 3HAYUTEJNBLHOE KOIWUE-
CTBO COCIMHUTEIbHOTKAHHBIX BOJIOKOH. COeIMHUTEILHAS TKAHb, MMES
pa3TUYHOE CTPOEHUE M PACHONOXKECHHE, BBHIIIOJHAECT MEXaHUUECKUE
(GyHKLIUM (ONOPHBIE), TPOYUIECKYIO (IIMTaHUS KJIETOK), a Takxke 3a-
IUUTHBIE QYHKIUM (MEXaHUYECKas 3aluTa ¥ (DaroluTos).

B cooTBeTcTBIM € OCOBEHHOCTAMU CTPOEHUS U DYHKLMI KICTOK U
MEKKJIETOYHOTO BEIECTBA BBHIIEIAIOT COOCTBEHHO COCAMHUTEILHYIO
TKaHb, & TAKXKE CKENETHBIE TKAHH K KPOBb.

CobcTBenno coenMHHUTENbHASA TKaHb CONPOBOXAAET KPOBEHOCHBIE
COCYAbI BIUIOTb /IO KaIlMJUISIPOB, 3AIIOIHAET MPOMEXKYTKH MEXIY Opra-
HaMU ¥ TKaHSAMH, 06pa3yeT COOCTBEHHYIO TUIACTUHKY CIIM3UCTOR 060-
JIOUKH, MOACTU3UCTYIO OCHOBY. COOCTBEHHO COSAMHUTEILHYIO TKaHb
NOJAPA3IETAIOT Ha BOJTOKHUCTYIO COSAMHUTEILHYIO TKAHb ¥ COCTUHU-
TEJIBHYIO TKaHb CO CTICUMAIBHBIMUA CBOMCTBAMU (PETUKYJ/ISAPHYIO, XKU-
POBYIO, [IUTMEHTHYIO).

Boaoxnucmas coedunumeasnas mxans B CBOIO ouepeib [OAPA3ICIIs-
€TCSl Ha PBIXIYIO U ILIOTHYIO, a MIOCTEeNHsIA — HAa HEOMOPMIIEHHYIO U
oopmaeHHy1o. Kinaccubukaimsg BOJOKHUCTOM COeTUHUTEIBHOIM TKA-
HU OCHOBaHAa Ha COOTHOILUEHUU KJIETOK M MEXKIIETOUHOIO BEUIECTBA,
BOJIOKHUCTBIX CTPYKTYP, 4 TAKXKE Ha PACHOI0XEHUH, OPUEHTALINU CO-
€IUHUTEIBHOTKAHHBIX BOJTOKOH.

Poixnan eosoknucmas coedunumenvnas mkas UMEETCS BO BCEX
OpraHax BO3JI¢ KPOBEHOCHBIX U JIUM(PATUYECKUX COCYIOB, HEPBOB U
o0pa3syeT Kancyjbl U COETMHUTeIbHOTKAHHbIE TIEPErOPOIKH (CTPO-
MY) MHOTHX OpPraHoB (puc. 9). OCHOBHBIMM KJIETOUHBIMH 3JIeMEHTa-
MU PBIXJION BOJOKHMCTOH COE€IMHUTENBHON TKaHU ABASAIOTCS HUG-
po61acThl, GUOPOLUTEI. MeXKIeTOYHbIE CTPYKTYPbI MPeACTABIEHbI
OCHOBHBIM BELIECTBOM U PACMOJOXEHHBIMY B HEM KOJUIAT€ HOBLIMH
(xneiaaoiuMn), >1aCTUYECKUMU U PETUKYJISPHBIMU BOJOKHAMMU.
OcHOBHOE BEIIECTBO — 3TO 'OMOTEHHAasA KOJUIOMIHAS Macca, KOTO-
pasi COCTOMT M3 KWCJBIX M HEHUTPAJIbHBIX ITOAUCAXapPUIOB B KOMII-
Jekce ¢ Genkamu. DTU MONKUCAXAPUIBI, B TOM YHCIIE TUATYPOHOBAST
KUCJIOTA, TTONYYUIIN Ha3BaHVe TJIMKO3aMUHONIMKAHOB (IIpOTEOIIH-
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Puc. 9. CtpoeHue poIXJIOii BOJOKHUCTON COCIMHUTEIBHON TKaHU:
1 — makpodar; 2 — amopdHOe MEXKJIETOYHOe (OCHOBHOE) BEIIECTBO; 3 -
masmMouut (MrasMaTudeckas KieTka); 4 — JaunouuT (KUpoBast KJIETKA);
5 - KPOBEHOCHBI COCYI; 6 — MWOLHNT; 7 — MEPULINT; 8 — 3HAOTEIUOLIUT,
9 — pubpobnact; 10 — asnacTmyeckoe BoNOKHO; 11 — TKaHeBbIH Oazodwr;
12 — KOJUTareHOBOE BOJIOKHO

KaHOB). 2KHJIKYIO 4aCTh OCHOBHOTO BEILECTBA COCTABJAECT TKaHEBAs
KHUIKOCTD.

MexaHuueckue, MPOYHOCTHBIE KauecTBa COCIMHUTEILHON TKaHW
NPUAAIOT KOJUIATEHOBbIE H 3/IaCTMYECKUE BoJOKHA. OCHOBY K O J1 JT a-
TEHOBBIX BOJOKOH cocTasisier 6eJiok KosuiareH. Kaxmoe kon-
JIAareHOBOE BOJIOKHO COCTOMT M3 OTAEJbHBIX KOJUIareHOBLIX (uOpHILI
TONUMHON oKoNo 7 HM. KoinareHoBbIe BOJJOKHA XapaKTEpU3YIOTCH
OONBLION MEXaHWUYECKOH MPOYHOCTHIO Ha pa3pblB. OHU 0OBEANHSIOT-
cst B TIYYKH Pa3AUYHOM TOJIUMHBL. D J1acTUUYE€CKUE BOJIOK-
Ha OnpeaengaioT DIACTUYHOCTb U PACTSKMMOCTb COEOUHMUTEILHOU
TKaHU. OHU cOoCTOAT U3 aMOp¢HOro OeaKa 37aCTUHA U HUTEBUIHBIX
BETBSIHIIIMXCH (PUOPUILT.
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B coeaMHUTEILHOM TKAHK UMEIOTCA €€ COOCTBEHHBIE OCEIbIC KITCTKU
(pubpoGaacThl ¥ HUOPOLUUTHI) U PA3TAYHbBIC MPUILLIbIC, TTOABHKHbBIC
Ki1eTkn (Makpodaru, 1MMGOLUTH, TIA3MOLNTEL U KJIETKH KPOBH —
JIEAKOIIUTHI).

OubpobaacTbl ABIAOTCA Hanbojlee MHOTOYUCICHHOW MO-
NyTSUUeN KIETOK PHIXJIOM BOJIOKHUCTON COCAMHUTETEHON TKaHU. Onu
YUaCTBYIOT B 00Pa30BAHHY CTPYKTYP MEXKJIETOUYHOTO BEIICCTBA, B TOM
[MCIIe KOJITATEHOBBIX BOJIOKOH. Prbpo6iacThi MMEIOT BEPETEHOO0pa3-
Hyto dhopMy, 6a30(pUABHYIO LIUTOIIa3My, OHH CIIOCOOHBI K PasMHO-
KEHUIO MUTOTHUECKUM TIYTEM. YTpauuBas CIIOCOOHOCTD K JIENIEHHIO U
CHIDKAsi CHHTETHYECKYIO aKTHBHOCTD, (PUOPODAACTEE IPEBPALLIAIOTCS B
¢hu6pouuTel. P UOPO U UTH OTINYAIOTCA OT GUOPOOIACTOB cla-
ObIM pa3BUTHEM MEMOPAHHBIX OPraHeJUl ¥ HU3KUM YPOBHEM OOMEH-
HbIX TTPOLIECCOB.

B coearHUTEIbHON TKAHU UMEIOTCH TakKXKe ClelaaIu3ypoBaHHbIe
KJIETKH, B TOM YUCJE KJIETKH KPOBU (JIEHKOLMTbBI) U MMMYHHOMR CHC-
TeMbl (JIUMGOLIMTHI, TIa3MaTU4YecK1e KIIeTKN). Berpedatorest 1 apyrune
KJIETOYHBIE 3JJeMEeHTHl — Makpodaru U TyuHble KIETKH.

Makpodaru — 3To aKTUBHO (HarolUUTHUpyOLIKHe KIeTKH pa3-
mepom 10—20 MxM, cofepxallie MHOTOYUCIEHHBIC OpraHesuIbl 1
BHYTPUKJIETOYHOTO IEpeBAPUBaHKst U CUHTE3a Pa3IMyHbiX aHTHOaKTe-
pHAIbHBIX BelllecTB. Makpodaru UMe0T MHOTOYMC/ICHHBIE BOPCUHKH
Ha MOBEPXHOCTU KJIETOUHON MEMOpaHBDI.

TyuyHBE KNETKMU (TKaHEBble 6a30(dWIBI, WIN Ja0OPOLMTHI)
CUHTE3UPYIOT M HaKalIMBAIOT B CBOCH LMTOIUIa3Me OMONOTUYCCKU
AKTWBHBIE BellecTBa (TenapuH, cepoToHuH, nrodamMuH u ap.). Tyd-
HblE KJIETKM PACIIONaraloTcs TPEeUMYIIECTBEHHO BO3/Ee CTEHOK MEJ-
KNX KPOBEHOCHBIX M JUMGATHUECKUX COCYAOB M CNOCOOCTBYIOT U3-
MEHEHUIO MPOHUIIAEMOCTH HX CTEHOK.

B pHIXJIOf BOJOKHHUCTOH COENMHUTENBHOI TKAHW TPUCYTCTBYIOT
TAKXE XU POBBIE KIAETKHU (AAMAOUUTH)HU MUFMCHT-
Hble KIeTKH (MU rMeHTOUHUT bI). KUpOBbIe KNETKH HaKar-
JUBAIOT B CBOEH LIMTOILIa3Me IMITUAb. Bo MHOINX yactax opraHu3ma
JAUNOLUTBLL 00pa3yloT CKOIUICHHUS, Ha3blBaeMbIE XUPOBON TKAHbIO.

Iliomuaa eoaoknucmas coeouHuUmMeavHas MKdHb COCTOUT Ipe-
UMYILECTBEHHO H3 BOJOKOH, HEeOOJBLIOI0 KOJUYCCTBA OCHOBHOTO
aMOp(HOI0 BEUIECTBA U eMIMHUYHBIX KJIETOK. BbUIETAIOT IIOTHYIO He-
O0(OPMJIEHHYIO U TUIOTHYIO OQOPMJIEHHYIO BOJOKHUCTYIO COCAUHU-
TenbHble TKaHU. [11oTHasg HeodopMAaeHHas COCAUHUTEb-
Hasi TKaHb OOpa30BaHA MHOFOYMCIEHHBIMM BOJOKHAMU Pa3inuyHON
opMeHTalni, (POPMUPYIOINUMHU CITOXKHbBIE KOHCTPYKLIUHU TIEPEKPELH-~
BAIOLIMXCS MYyYKOB (HANpPHUMED, CETYATBIM CNIOH KOXHM). Y MJIOT -
HOW odGoOpMIEcHHOIW BOJOKHHUCTON COEAMHUTENLHOM TKaHU
BOJIOKHA PacliofaraloTcsl B OMHOM HANPABACHUM NOYTH Mapasie/IbHO
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OIIHO IPYTOMY, B COOTBETCTBUU C IEVICTBUEM CHJIBI HATSIKEHUS (CYXO-
KWJIUSA, MBIUIIBI, CBA3KM).

Coedunumeasnan mxans co cneyuatbHbLMu c60licmeamu TpeICTaB-
JIEHa PCTHUKYISPHOM, XKHUPOBOU, CIU3UCTONA M NMUIMEHTHOI TKAHSIMM.

Pemuxyaapras coedunumenvras mKanb COCTOUT U3 PETUKYISIPHBIX
KJIETOK M PETUKYJIPHBIX BOJOKOH. BOTOKHA U OTpOCTUYATbIE PETUKY-
JSpHBIE KJIETKU 00pasyioT PhIXJIYIO MEJKOMETINUCTYIO CeTh. PeTuKy-
JpHAs TKaHb obpasyeT cTpoMy KPOBETBOPHBIX OPraHOB U OPTraHOB
HMMYHHOU CHCTEMBI ¥ CO3IaeT MUKPOOKPYXKCHHE IS Pa3BUBAIOLIUX~
Csl B HUX KJICTOK KPOBU U KJIETOK JUMGPOUITHOIO psa.

Kuposeas micanb COCTOMT MPEUMYLIECTBEHHO W3 XUPOBBIX KICTOK.
DTa TKaHb BHITOJHSAET TEPMOPETYAMPYIOLIYIO, TPODUIECKYIO, (hOpMO-
obpasyrolylo GyHKuUMU. 2KUp CHHTE3UpYeTca caMUMU KJIETKaMU, 1o-
oTOMY crienrpryecKoi GyHKIMEH KUPOBOH TKaHM SBISIOTCS HAKOI-
JcHue ¥ oO6MeH munuaoB. KMpoBasg TKaHb PACIOJNATAETCS FIABHbBIM
00pa3oM Mo KOXeH, B CAIbHUKE U JPYTUX XHUPOBLIX jeno. Kuposast
TKaHb MCIOJb3YCTCSl IIPH TOJIONAHUU IS HOKPBITUS SHEPreTHYECKUX
3arpaTr OpraHu3ma.

Causucmas coeQunumeavbHas mkais B BHIE KPYIMHBIX OTPOCTYATBIX
KJIETOK (MYKOLIMTOB) ¥ MEXKJIETOYHOIO BEIECTBA, 6OraTas ruaaypo-
HOBOW KMCJIOTOH, NMPHUCYTCTBYET B MYIIOYHOM KaHATUKE, MperoxXpa-
HSIST TIYIIOYHBIE KPOBEHOCHBIE COCYABI OT CHABJIMBAHUS.

Iluemenmnas coedunumenvras mxans CONEPXUT OONBIIOES KOTHYE-
CTBO MUTMEHTHBIX KJIETOK — MEJIAHOLIMTOB (paayXKa riasza, IUTMeHT-

HBIC IIITHA 1 I[p.), B LIUTOIUIa3ME KOTOPBIX HAXOAUTCSH TTUTMEHT MeJia-
HHH.

CkeJjleTHbie TKAHH

K cKeneTHBIM TKaHSM OTHOCAT XPSIIIEBYIO M KOCTHYIO TKAaHH, Bbi-
MOJIHAIOIME B OpraHu3Me [JIaBHBIM 00pa3oM MEXaHUUYeCKyIo (oropa U
NepeaBUKECHNE) U pasTpaHUINTEIbHYI0 GYHKLUKA. CKeJleTHbIe TKAHU
INPUHUMAIOT YYacTHE B MHUHEPAJILHOM OOMEHE.

Xpsimesast TKAHb COCTOUT U3 KJIETOK (XOHAPOLIUTOB, XOHAPOOGIAC-
TOB) M IOJMMEPU30BAHHOTO, MJIOTHOIO MEXKJIETOUYHOIO BEIIECTBA.
MeXKIIeTOUHOE BEIEeCTBO XpsIlia, HAXOAAIIEECS B COCTOSIHMM reis,
00pa30BaHO INIABHBIM 0O6OpPA30M IIMKO3aMUHOIIIMKAHAMU U HPOTEO-
rTUKaHaMu. B GOJbIIOM KOMUYECTBE B XPALIE COAEPAKATCS TakKe CO-
EMMHUTEIBHOTKaHHbIE (KOJIaTeHOBEIE) BOJOKHA. MeEXKIeTOUHOE Be-
HECTBO XpsUIeH o6nanaeTr BBICOKON TUAPOMGUIALHOCTBIO. 3pefibie
XPSIUIEBbIE KJIETKU (X O H 1 P O L U T bl) UMEIOT OKPYIIYIO WIM OBaIb-
Hy10 opmy. Pacrionaralorcss 3TM KJIETKM B OCOBBIX MOAOCTSIX (JIAKY-
Hax) ¥ BbIpabaThiBAIOT BCE KOMIIOHEHTbI MEXKJIETOUHOIO BEILECTBA.
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MoMOABIMHA XPAILUEBLIMU KIICTKAMMU SBIISIIOTCS XOH A PO O acT bl
OHM aKTUBHO CHHTE3MPYIOT MEXKJIETOUHOE BELIECTBO XpsAlia, a Tak-
K€ CTIOCOOHBI K PA3MHOXEHHIO. 3a CYET XOHAPOIIMTOB ITPOHCXOAUT Ie-
pudepUyuecKHil (anmO3NIMOHHEIA) POCT Xpsia.

Cnoll COeIMHUTENIbHONM TKaHH, TIOKPBIBAIOLIECH IOBEPXHOCTDH Xpsi-
U1a, Ha3bIBAETCH HAOXpAyHUyed. B HAIXPALHUIIE BbIIETSIOT HAPYXHbIH
cAoit — PUOPO3HBIA, COCTOAIMIT U3 MIOTHOW BOJOKHMCTOU COCAM-
HUTENLHOM TKAaHH. B 3TOM clioe NpoXoasaT KPOBEHOCHBIE COCY/bI, HE-
pBbl. BHYTpeHHMIA €101l HAAXPSILHALIBI XOHAPOTEHHBIM, COmepXKallnui
XOHIPOBJIACThl ¥ MX IPEAIIECTBEHHUKOB (MpexoHapobaacTos). Han-
XpSLIHKNA 00ecTieYnBaeT anmo3WIMOHHBI pocT xpswa. KposeHoc-
Hbl€ COCY/bl HAAXPAIIHUILBI OCYLIECTBAAIOT IM(h(Y3HOE TUTAHME XPSi-
IeBOI TKAHW M BBIBOJ IPOAYKTOB OOMEHa.

COOTBETCTBEHHO OCOOEHHOCTAM CTPOSHHUSI BBIIENSIIOT THAJIMHOBBIMN,
371aCTUYECKUI U BOJOKHUCTBIA XPAIIN.

Tuanrunoswiil xpaw, OTAMYAETCS TIPO3PAYHOCTBIO M TONyDOBaTO-0€-
bIM 1BeTOoM. [MaNuHOBBIM XpAlll BCTpevyaeTcss B MECTaxX COCAUHEeHMUS
pebep ¢ IpyAMHON, HAa CYCTaBHBIX IOBEPXHOCTAX KOCTCH, B MECTax
coeqMHenus snudusza ¢ aradu3zoM y TpyOuyaTblX KOCTEH, y CKeJeTa
ropTaHu, B CTEHKAax Tpaxeu, OPOHXOB.

Dnacmuueckuil xpsui B CBOEM MEXKJIETOYHOM BELIECTBE Hapsily ¢
KOJUTAT€HOBBIMM BOJIOKHAMMU COAEPKUT OOJIbIIOE KOJIUYECTBO DJIACTU~
eCKUX BOJOKOH. [TO3TOMY 3/1acTUUECKMit XPAIL 001a1aeT MOBbIILEH-
HOU rMOKocTbI0. M3 37acTH4eCKOTO Xpsllia TTOCTPOCHD! YilIHAsI paKo-
BUHA WM XPALl HApYXHOTO CJIYyXOBOr0 Mpoxoja, HaArOpTaHHUK U
HEKOTOPbBIE JIPYTHE XPALIM TOPTaHU.

BoaokHucmotil xpauy B MEXKIJIETOYHOM BEILLECTBE COAEPKUT OONBLIOE
KOJTMUECTBO KOJIJIArCHOBBIX BOJIOKOH, YTO TIPUIACT STOMY XPALly 60JIb-
LLIYIO [TPOYHOCTD. VI3 BOJIOKHUCTOTO XpsIllia MOCTPOeHbI (PUOPO3HbBIE KOJTb-
1A MEXIMO3BOHOYHBIX JHMCKOB, CYyCTaBHBbIE JUCKM U MEHUCKU.

Kocraaa TKaHb ITOCTPOEHA M3 KOCTHBIX KJIETOK U MEXKICTOUYHOrO
BELIECTBA, COAEPKAIIETO 3HAUUTENbHOE KOJWYECTBO Pa3NUUYHBIX CO-
et U coeJMHUTEbHOTKAHHbIE BOJIOKHA. OpraHUyecKue BeleCTBa KOCTH
MONYyYWIN Ha3BaHUE «OCCeUH» (OT JIaT. 08 — KOCTh). Heopranuiecku-
MU BEUIECTBAMU KOCTHU ABJIAIOTCS COIM Kanblus, pochopa, Maruusa un
APYTUX XuMHUecKux 3j1eMeHToB. CoueraHue OpPraHMYECKHX U
HEOPraHMUYECKMX BEUIECTB AE1ACT KOCTh POYHO U 3nacTuuHoi. B er-
CKOM BO3pacTe OpraHMYeCKUX BELIECTB B KOCTAX HOMbLIC, YEM Y B3pOC-
abIx. [T03TOMY NeEpesIoMbl Y AeTel CIyyaroTcsi peiKo. Y NMOXHWIIbIX, CTa-
PBIX JIIOIEH B KOCTSIX KOJIMYECTBO OPTaHUYECKHUX BELIeCTB YMEHBIIAETCH,
KOCTU CTAHOBATCS 6ojiee XPYNKUMU, JTOMKUMU.

KieTkaMi KOCTHOW TKaHH SIBJISIIOTCS OCTEOLUTHI, OCTEO01acThl U
ocTeokacTbl. O ¢ T € 0 1l U T bl — 3TO 3pefible, HECTIOCOOHbIE K Iefie-
HUIO OTPOCTYATBIE KOCTHBIE KJIETKM ATMHOM OT 22 10 55 Mxm. fapo y

51



HUX OBOUIHOE, KPYIHOe. OCTEOLUTHI UMEIOT BepeTeHooOpasHyo Gop-
MY M JIEXKaT B KOCTHBIX HIOJOCTAX (JlakyHax). OT 3THUX IOJIOCTENR OTXO-
ASIT KOCTHBIE KaHAJbLBI, CONEpXKAUIMe OTPOCTKN OCTEOLUTOB. Mexmy
TCJIOM OCTEOIINTA, €70 OTPOCTKAMY U CTEHKAMM JaKyHBI UMEETCS TOH-
KU CI0# TKaHEeBOW (KOCTHOM) XMIKOCTH.

OcTeobOmacTh SABIAIOTCS MOJOILIMY KJIETKAMHU KOCTHOM TKa-
HU C OKPYITIBIM s1iipoM. OcTeobacTsl 00pa3yioTcs 3a CYET POCTKOBOIO
(r1y©oKOro) cyrost HanKOCTHULEL. [1o Mepe 06pa3oBaHMs BOKPYT OCTEO-
6,1aCTOB MEXKIIETOYHOTO KOCTHOTO BelIeCTBa 3TH KJIETKM MpeBpalya-
I0TCSI B OCTEOLIMTEI.

OcTeoKkaacThl — 3TO KPYITHBIE MHOTOS/ICPHbIE KIETKH AHAa-
mMeTpoM 10 90 MkM. OHM YYaCTBYIOT B pa3spylHeHUH KOCTH W OGbI3Be-
CTBJICHHOIO Xpsllia.

Pasnuuaror 1Ba BHIa KOCTHOM TKaHM — TUIACTUHYATYIO U IpyGo-
BOJIOKHUCTYIO. [lnacmunuamas (moHK060AOKHUCMAS) KOCMHAS MKAHb
COCTOWT U3 KOCTHbIX TUIACTHHOK, ITOCTPOEHHBIX N3 MHHEPAIM30BaAH-
HOro MEXKIETOYHOrO BELIECTBA, PACIOJIOXEHHBLIX B HEM KOCTHBIX
KJICTOK M KOJUIAr€HOBBIX BOJIOKOH. BoNOKHA B coceiHUX MIaCTHHKAX
MMCIOT Pa3TMYHYIO OpUeHTALUIO. VI3 TJIacTHHYATOM KOCTHOM TKAaHHU
TTOCTPOEHBI KOMITAKTHOE (IJIOTHOE) M IyG4yaroe BellecTBa KOCTEH
ckeneta (puc. 10). Komnaxmnoe sewsecmeo obpasyer nuadpussl (cpea-
HIOIO YaCTb) TPyOUATHIX KOCTEl U MTOBEPXHOCTHBIE TUTACTHHKH WX 3IH-
(hu30B (KOHLIOB), a TAaKKe HAPYXHBbIN CJI0A TNIOCKMX M APYTHX KOC-
Teil. Tybuamoe éewjecmeo o6pasyet B anubu3ax TpydoUaThIX KOCTEH U B
APYrux KOCTAX Oanku (TepexianrHbl), pacliosoKeHHbIE MEXAY TJia-
CTUHKaMHM KOMIAKTHOTO BellecTsa. baiku (repeknaguyel) ryéyaro-
FO BELUECTBA PACMOJAral0TCs B Pa3IMYHBIX HAMPABAEHUSIX, KOTOPHIE
COOTBETCTBYIOT HAIPABJICHHIO JUHHUN CXKATUA U pACTIKEHUS KOCT-
HOM TKaHH, YTO CIMOCOOCTBYET MOBBLIIEHHUIO TIPOYHOCTH KOCTH.

KoMmakTHoe BelecTBO KOCTH 0OpazoBaHO KOHUEHTPUYECKMMU
TUIACTHHKaMU (TpyOOYKaMu), KOTOPBIE B KOJMUecTBe OT 4 10 20 okpy-
JKAIOT KPOBEHOCHBIE COCYIbI, TPOXOASINE B KOCTU. TONILWHA ONHOIM
TaKOW KOHLIEHTPUUYECKOM TUIACTUHKHU cocTaBiseT oT 4 qo 15 M. Tpy-
00YKa, B KOTOPOI MTPOXOASAT KPOBEHOCHBIE COCYLI AMAMETPOM 10 100—
110 MKM, Ha3BIBaeTCSl KaHAJIOM OCTEOHA. BCI0 KOHCTPYKIINIO KOCTHOM
TKaHW 3TOr0 KaHajla Ha3bIBAIOT O C T € O H O M, WJIM TABEPCOBOM CHC-
TEMOMN. DTO CTPYKTYpHO-DYHKLIMOHAIbHASA eAMHULIA KOCTU. PasnuuHo
PaCIOOXEeHHBIE KOCTHBIE TUIACTUHKH MEXIY COCEAHUMM OCTCOHAMM
HOCSIT Ha3BaHME NMPOMEXYTOUYHB X, WM BCTABOYHEBE X
MmjiacTHH O K. BHyrpenHuit coit KOMMakTHOTO BeuleCcTBa, Ha Tpa-
HULE €ro ¢ rybyaThIM BEILECTBOM, O0Pa30BaH BHYTPEHHUM U
OKPYXaWwWIUMHU NITAaCTHUHKAMH. DTU MIACTUHKH TPOLY-
LUMPYET 3HAOC — TOHKas COeAWHUTENLHOTKAHHAs 000104Ka, KOTopasi
MTOKPBIBAET BHYTPEHHIOIO MMOBEPXHOCTh KOCTH (CTEHOK KOCTHOMO3IO-
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BOI MOJIOCTH U s19eeK I'yOYaToOro BelllecTBa) M BBIMIOJIHAET KOCTeobpa-
syroulyo GpyHkinoo. HapyXHblif cOM KOMITAKTHOIO KOCTHOTIO Bellle-
ctBa chOpMUPOBAH HAPYXKHBIMU OKPYXKAWIUMU I11a-
CTH HKaM H, 00pa3soBaHHBIMU BHYTPEHHUM KOCTEOOPa3yIOLINM CII0EM
HaIKOCTHHLBI.

TTiase s

i . v e

NV

Puc. 10. CtpoeHne TpyOUaThIX KOCTEH:
| — HaAKOCTHHULA; 2 — KOMITAKTHOE BEIUECTBO; 3 — CJ0il HAPYXHBIX OKpY-
XKAIOWMX MJIACTMHOK, 4 — OCTEOHBbI; 5 — €0l BHYTPEHHUX OKPYXAIOLIMX
MIACTHUHOK, 6 — KOCTHOMO3IOBasi IOJOCTb; 7 — KOCTHBIC IEPEKIAIMHBI
rybyaToi KOCTU
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Hadkocmuuya aBNsSeTCS COCAMHNTENILHOTKAHHON 06010YKOI Koc-
Teil. OHa NOKPHIBAET BCe KOCTH, KPOME MX CYCTaBHBIX TIOBEPXHOCTEIA,
T/IC HaXOANTCSA CYCTABHOM Xpsill. Y HAAKOCTHUIIBI Pas3IMUYAIOT HAPYX-
HBLI CJI0Ji M BHYTpeHHMI. HapyXXHBbIil CI0/i HAIKOCTHUIBI IPYGOBO-
JIOKHUCTBIA, PUOPO3HBIA. DTOT ciI0it GOrat HepBHBIMU BOJIOKHAMM,
KPOBCHOCHBIMH COCYJIaMH, KOTOPBIE HE TOJILKO IUTAIOT HaAKOCTHU-
Iy, HO ¥ BMECTC C KPOBEHOCHBIMU COCYIAMH TIPOHMUKAIOT B KOCTH
4€pe3 NUTATEbHBIC OTBEPCTHS HA MOBEPXHOCTH KOCTH. C MoBepXHOC-
TbI0 KOCTHU HAaAKOCTHHLA IPOYHO cpalleHa C [IOMOLILID TOHKHX CO-
€IMHUTEJIbHOTKAHHbIX (IHapIIEeBCKUX) BOJOKOH, [POHMKAIOMIUX U3
HAJKOCTHHUIIBl B KOCTb. BHYTPEHHMI C€lOM HAAKOCTHWLbI 00pasyeT
MOJIOABIC KOCTHBIE KIIETKU. 3a CHeT HAZKOCTHHIIbI KOCTh PACTET B TOS-
LIIUHY.

Kposb n ee dynknun

KpoBb sBrigeTcst pasHOBUAHOCTBIO COEAUHUTENBHON TKAHU, HMEIO-
eH XUIKOE MEXKIETOYHOE BEIIECTBO, B KOTOPOM HAaXOSITCS KJe-
TOYHbBIE 3JIEMEHTBl — IPUTPOLIMTHLI U Apyrue Kietku (puc. 11). OyHk-
LIMs1 KPOBH COCTOUT B [IEPEHOCE KHMCIIOPOA U NMUTATEABHBIX BELIECTB K
OPraHaM U TKaHsIM M BbIBEACHUU U3 HUX NPOAYKTOB OOMEHA BEIIECTB.
KpoBb COCTONT M3 OCHOBHBIX COCTABIAIOILNX: I1a3Mbl (KMAKOTO MEX-
KJIETOYHOTO BEILECTBA) U HAXOMSUIMXCS B HEU KIETOK.

Irazma kposu npenctapisieT coO60i XUAKOCTb, OCTAIOLLIYIOCS T10C-
Jie yaajneHusl U3 Hee GOPMEHHBIX 3ieMeHTOB. [11asma KpoBu coepxut
90-—93 % Bombl, 7—8 % pasnuuHbIX GEIKOBBIX BELIECTB (a1b6yMUHOB,
rno6ynvHoOB, nunonporennos), 0,9 % coneit, 0,1 % rnwoko3sl. Irasma
KPOBU COAEPXKHUT TaKXKE (DEPMEHTBI, TOPMOHBI, BUTAMUHBI U JIPYTUE
HEOOXOIMMbIE OPraHU3MY BEILIECTBA.

Puc. 11. Kietku xposu:
I -~ Ga30(MuibHBI TPaHYTOUNT; 2 — auuaobUIbHEI [PaHYIOUUT, 3 — cer-
MEHTOSIEPHBI HEHTPOMMIIBLHBIR TPAHYTOUMT; 4 — pUTPOLUT, 5 - MOHO-
unt; 6 — TpoMBOLUTHI; 7 — AMMBOUUT

besiku nnasmpl KpoBYM NMOANEPKUBAIOT MOCTOSHCTBO COCTABA KPO-
B (pH), obecneunBaloT BA3KOCTb KPOBHM, ONpeNe/eHHbll YPOBEHD
€¢ NaBJCHUs B COCYIaX, PENATCTBYIOT OCENAHMIO IPUTPOLIATOB, CO-
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1epXKaT UMMYHOIVIOOYJIMHBI, YYAaCTBYIOIIME B 3allUMTHBIX PEeaKLUsAX
OpraHusMa.

CojiepxaHye TJIOKO3BI B KPOBHM Y 3I0POBOTO YE€IOBEKA COCTABIISAET
80—120 mr % (4,44—6,66 Mmmonb/1). Pe3koe yMEHBIIEHUE KOJIUYECTBA
1JIFOKO3bI B KPOBU (10 2,22 MMOJIbL/JI) IPHABOIUT K MOBBILIEHMIO BO3-
OYIMMOCTU KJIETOK MO3ra, MOsIBIeHHIO cynopor. JanbHeiiliee CHUXe-
Hue coAepXKaHUS TIIIOKO3bl B KPOBMU BEAET K HAPYIUCHUIO ABIXaHUS,
KPOBOOOpPALLICHMSI, IMOTEPe CO3ZHAHMS U JaXKe K CMEPTU YeJIOBEKA.

MuHepaTbHBIMM BEllECTBAMU ILTa3Mbl KpoBH sBasgiorcss NaCl,
KCl, CaCl,, NaHCO,, NaH,PO, u apyrue cojii, a TakXe HOHBI
Na*, Ca?*, K*. ITocTossHCTBO MIOHHOT'O COCTaBa KPOBU OOCCIICUUBAET
VCTOMYMBOCTH OCMOTHYECKOFrO JABJIEHUS M COXpaHEeHUE 0ObeMa KHJI-
KOCTU B KPOBM M KJICTKaX OpraHU3Ma.

KpoBoTeueHHsI U ToTepsl CoJiedl ONacHbI Uil OpTaHu3Ma, Ul Kiie-
Tok. [103TOMY B MEAMLUIMHCKONH MNPAaKTHKE MPHU KPOBOIIOTEPE TIpUME-
HSIOT U30TOHUYECKUU COJIEBOM pacTBOP, UMEIOLIMI TAKOE KE OCMO-
THYeCKOe JaBleHue, Kak 1 ria3Ma KpoBH (0,9%-abiit pacteop NaCl).
bosnee clmoxHbIe pacTBOPHI, CoepxKallye Habop HEOOXOAMMBIX opra-
HU3MY COJIei, HOHOB, HA3bIBAIOT HE TOJbKO MU30TOHUUYECKUMM, HO U
M30MOHWYECKUMHU. [TpUMEHSIOT KPOBE3aMEHSIOLLUE PACTBOPHI, COAEP-
Kallie He TOJNIbKO COJIM, HO M GenKH, TNIoKo3y. B HacTosiuee BpeMst
XOPOUIO HM3BECTHO, YTO TNOMEIIEHHE DPUTPOIIUTOB B TMITOTOHMYE-
CKUM pacTBOpP ¢ Majol KOHIICHTPALUEN CONIE U HU3BKUM OCMOTH-
HeCKUM JaBJICHUEM IMPUBOIUT K TPOHUKHOBEHUIO BOIbL B 3PUTPOLIM -
TBIl. DPUTPOLIUTHI TIPU 3TOM HaOyXaloT, IIUTOJIEMMA UX pa3pbiBacTCs,
reMoryioOUH BBIXOAUT B IUIa3My KPOBU W OKpallvBaeT ee. Takast ok-
palieHHAasi B KpacHbiil UBET IJasMa IOJy4YWia Ha3BaHWE JIaKOBOH
KpOBH. B TMnepTOHMYECKOM PacTBOPE € BEICOKOM KOHUEHTpALHUEN CO-
JIeil ¥ BHICOKUM OCMOTHMYECKHUM JABJICHUEM BOAA BBLIXOIUT U3 3DUT-
POIUTOB, 1 OHU CMOPIIUBAIOTCSI.

K ¢dopMeHHBIM sn1eMeHTaM (KJI€TKaM) KPOBU OTHOCSITCS 3PUTPO-
ATHI, JICUKOLUUTBI, KPOBSIHbIC MIACTUHKU (TPOMOOUWTHI).

Hpumpoyumet (KpacHble KPOBSIHBIC TEJblla) — Oe3bsIePHBIC KJIET-
KM, He CrocOoOHBIe K AcieHHI0. KoMHM4yecTBO 3pUTPOUUTOB B | MK
KPOBH Y B3pPOC/BIX MyXX4VH cocTapiisieT oT 3,9 o 5,5 mun (5,0 - 102/7),
y XKeHWWH — ot 3,7 10 4,9 M (4,5 < 10'?/n). [Ipu HEeKoTOpHIX 3ab071E-
BAHUSIX, 4 TAKKE ITPU CWILHBIX KPOBOMOTEPSIX KOJHUECTBO 3PUTPOLIU-
TOB yMeHbImaeTca. [1pu 3TOM B KPOBU CHMXKAETCS COLEPKAHUE TEMO-
rinodonHa. Takoe cOCTOsIHYE Ha3bIBAIOT aHEMHUEH (MAaTOKPOBHEM).

Y 310poOBOro 4ea0BeKa MPOJOIKMUTEABHOCTb XU3HN SPUTPOLIUTOB
aocturaet 120 aHeit. 3aTeM 3pUTPOUMTHI IOrMO0A0T U pa3pyualoTca B
ceeseHke. BMecTo MOTHOIINX SPUTPOLUTOR NOSIBISIOTCS HOBBIE, MO-
JIOABIE, KOTOPbIC 00PA3YIOTCs B KPACHOM KOCTHOM MO3r€ U3 €ro CTBO-
JIOBBIX KJIETOK.
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Kaxaprit 3puTpouT umMeeT GopMy BOTHYTOrO ¢ 06eUX CTOPOH JUC-
Ka auameTpoM 7—8 MkM. ToslllMHA 3PUTPOLIUTA B €TO LIEHTPE paBHA
1—2 mMxM. CHapyXu 3pUTPOLIUT MOKPHIT 000IOYKON — [lasMalieM-
MOM, Y€epe3 KOTOPYIO U30MpaTe/bHO TIPOHMKAIOT rashbi, BojJa U Apyrue
OJIEMEHTH. B IMTOMIa3Me 3pUTPOLIMTOB OTCYTCTBYIOT OpraHe/uibl, 34 %
00beMa [IUTOIUIA3MBbl IPUTPOUMTA COCTABJSIET TTUIMEHT TEMOTJIOOUH,
(byHKUMeH KOTOporo siBisieTcst mepeHoc Kuciopona (0,) M yrjiekuc-
Jotel (CO,). I'eMOrIOGMH cOCTOUT U3 Genka roGHMHA U HEOEIKOBOI
IPYTIIbI FeMa, CoAepXKalllero xene3o0. B onHoM sputpoliuTe HaX0UUTCA
110 400 M1H MoKy reMorno6nHa. [eMOrIo6uH NeEpeHOCUT KHCJIOPOJT
W3 JIEFKMX K OpraHaM U TKaHsM. ['eMormo6uH ¢ mpucoeiuHUBLINMCSA K
HeMy kuciaoporoM (O,) MMEET SAPKO-KPACHBIH LBET W HA3bIBAETCS
OKCHUFeMOIIOBMHOM. MOJEKyIbl KUCIOPOAA MTPHUCOEIMHSIIOTCS] K FEMOT-
JIOOMHY BJlarogapsi BiCOKOMY IapLiHaibHOMY JABJIEHMIO er0 B JICTKUX.
Ilpy HU3KOM JaBJICHUH KUCIOPOJa B TKAHSAX KMCIIOPOL OTCOeANHSCT-
CSL OT TeMOTJIOOMHA U YXOAWUT U3 KPOBEHOCHBIX KAlMJUISPOB B OKPYyXa-
IOLIME UX KJIEeTKU, TKaHU. OTaB KUCA0pO, KPOBb HACBILIAETCA YIvle-
KHCJIbIM T'a30M, JaBA€HHE KOTOPOTO B TKAHSIX BBILIEC, YeM B KPOBHU.
['eMOr/1I00MH B COeIMHEHUHU C YIJICKUCABIM Ta30M (CO,) HaspiBaercs
KapOOreMorj100MHOM. B JIerkux yriiekMcbiili ra3 MOKMAaeT KpoBb, re-
MOTJIOOMH KOTOPO BHOBB HACBIILACTCS KHUCIOPOIOM.

['emMor06MH JIeTKO BCTYHaeT B CoeMHEHME ¢ yrapHbiM razom (CO),
o0pa3sys npu 5ToM KapbokcureMorsioouH. [lpucoenmnenue yrapHoro
rasa X reMoroonHy npoucxonut B 300 pa3 jerde, ObicTpee, ueM Npu-
coefMHeHue kuciopoaa. [losromMy conepxaHue B BO3IYXE 1aXe He-
DOJIBIIOr0 KONMYECTBA YTAPHOTO Ta3a BIOJTHE JOCTATOYHO, UTOOL OH
NPUCOEANMHNICA K TeMOIVIOOMHY KPOBU M OJIOKMPOBAT MOCTYTUIEHUE B
KpOBb KHCJTOpoAa. B pesysipTaTe Hea0CTaTKa KUCAOPOAA B OPraHU3Me Ha-
CTYIAET KUCJIOPOLHOE roNoAaHue (OTpaBliCHUE YTApHbIM ['A30M) U CBsI-
3aHHBIC ¢ 3TUM TOJIOBHAsA 0OJib, PBOTA, TOJOBOKPYXKEHHUE, [1OTEPS CO-
3HAHUA U Aaxe rmbesb YeloBeKa.

Jledixoyump: («Genble» KIETKU KPOBU) TaK Xe, KAK U 3PUTPOLMTEI,
00pa3yloTcsl B KOCTHOM MO3T¢ U3 €0 CTBOJOBBIX KJeTOK. JIeiKOWTHI
UMEIOT pa3Mep oT 6 110 25 MKM, OHM OTJIMYAIOTCH Pa3HooOpa3neM hopM,
MOABMXHOCTLIO, PYHKUMAMMU. JlefikouunTel 6aarogaps Mx cnocoGHo-
CTH BBIXOAMTbL U3 KPOBEHOCHBIX COCYJIOB B TKAHU U BO3BpalllaThes 06-
PaTHO y4acTBYIOT B 3ALUUTHBIX peakiLusiXx opraHmsMa. JIeKouuTsl Cro-
COOHbI 3aXBaTbIBaTh U MOIJIOLIATL YyXKEPOAHbIE YACTHUUBI, MPOLYKTbI
pacmaga KJI€TOK, MUKPOOPraHU3MBbI, NepeBapuBath MX. Y 310pOBOIO
yesoBeka B 1 Mk KpoBM HacyuThiBaoT oT 3500 no 9000 sneitkounuToB
[(3,5—9) - 10°/n]. Konu4ecTBo AeKOLUTOB KOJIEBAETCA B TEUEHUE CY-
TOK, UX YUC/IO YBEIUIUBAETCS ITOCIE e/1bl, BO BpeMst (DU3HUECKON pa-
OO0Tb, IPU CUJILHBIX IMOUMSX. B yTpeHHMe 4ackl YNCIO JeHKOLUTOB B
KPOBM YMEHbIIEHO.

56

o cocTaBy uuTorLIa3Mel, opMe S1Apa BLIIETSIIOT 3epHUCHbIE Aeli-
nouumst (TPAHYJIOLINTHY) U He3epHUCmbie AelKoyumbsl (ArPaHYJIOLATHI).
JCPHUCTBIE JIEHKOIIUTEL UMCIOT B LIMTOILIA3ME OO0bLIOE YHCIO Mell-
KX TPAHyJ, OKPAallMBAIOWIMXCS Pa3TuYHBIMU Kpacuteasmu. Ilo
O PHOIIEHUIO TPAHYJ K KPACHTE/SIM BBIAETAIOT 303UHOMDUIBHbBIC JIEi-
KOUMTBL (303U HO ¢ ¥ JBbl), Y KOTOPbIX IPpaHyJbi OKpailMBaWOTCH
JO3UHOM B APKO-PO30BHIN LBET, 6a30duIbHbIC JEHKOLMTHI (O a 3 0-
() 1 J1 BI) — Y HUX I'PaHyJbl OKpallIMBAIOTCS. OCHOBHBIMUA KPacUTENs-
v (a3ypom) B TEMHO-CUHUN WU (PHONETOBBIN LBET, 1 HEUTPODUIb-
Hnie ICHKOLUTBI (H € M T p 0 ¢ ¥ J1 bl), KOTOPBIE COAEPXKAT 3€PHUCTOCTD
(hMOJETOBO-PO30BOrO 1IBETA.

K He3epHUCTBIM JIEHKOLMTAM OTHOCSAT TaKXKE€ MOHOULMTBI, UMEIO-
e guaMerp a0 18—20 MKM. DTO KpYIHbie KIETKH, COACpXKALIUE
PO pasINyHO hopMmbl: 600OBUIHOE, 10JIBUATOE, TTOAKOBOOOPA3HOE.
Il1TOTTA3MA MOHOLIMTOB OKpallIMBAETCS B rofyboBaTO-cepbiil LIBET.
MOHOIHNTBI, UMEIOLINUE KOCTHOMO3TOBOE IIPOUCXOXEHME, ABIAOTCS
lpellecTBEHHUKAMIK TKaHeBbIX Makpodaros. Bpemsi npeGpiBaHMs MO-
HOLUTOB B KpOBU coctapisieT oT 36 no 104 u.

K nefikouuTapHO# rpyIe KJA€TOK KPOBU 10 HACTOALLETO BPEMEHU
OTHOCAT TaKXe pabouMe KIETKU UMMYHHOU CHCTEMbI — JTUMQMOLIUTLI
(M. «IMMYyHHas cuctemar).

Y 310poBOro 4yesoBeka B Kposu coaepxurcst 6070 % neitrpodn-
108, 1—4 % s03unopunos, 0—0,5 % Gazoduios, 6—8 % MOHOLUTOB.
Yucao numpouunTos coctapiasieT 25—30 % oT yrca Bcex «0enbix» Kie-
rok KpoBu. IIpu BocnaautenbHbIX 3a00JieBaHUSAX KOJIUYECTBO JIEHKO-
1LHTOB B KPOBHU (1 JMM(MOLIMTOB TOXE) MOBbILIAETCA. Takoe yBeanye-
ltMe 4YUCia JIEMKOUUTOB TIONYYWIO Ha3dBaHUe — ielikouurtos. Iipu
:ULIeprudeckux 3a001eBaHUAX YBETTHYMBACTCHA YUCIIO 303MHO(UIIOB, TIPU
HEKOTOPBIX APYIUX 32601 BaHUSIX BLIPACTACT YMCIO HEUTPODUIOB WITH
HaszoduioB. I1pu yrHeTeHUU (PYHKLMM KOCTHOTO MO3ra, HatlpuMep pu
HCHCTBUM PaIUallvy, OOJIbIIMX 03 PEHTTCHOBCKUX Jy4Yed WM A10BU-
rbIX BELLECTB, KOJUUYECTBO JICMKOLIMTOB B KPOBU yMeHblIacTes. Takoe
yMEHbIIIEHME YNC/a 3THX KICTOK Ha3bIBAIOT JICHKEMUEN.

Tpomboyumuvr (KPOBSIHBIE INTACTUHKY), MMEIOLLIME pa3Mep 2—3 MKM,
HPUCYTCTBYIOT B | Mka kpoBu B komuuectBe 250000—350000
(300 - 10°/n). MbliieuHast padoTa, NipMeM MUY TTOBBILAKT Kojinye-
CTBO TPOMOOLMTOB B KPOBH. TpoMOGOLIMTEI He UMEIOT siapa. D10 cepu-
4CCKOM (OPMBI TUIACTUHKHU, CIOCOOHBIC NPUINNATE K UyKEpPOIHbIM
LHOBEPXHOCTAM, CKJIICUBATh UX MexXay coboil. Ilpu 3TOoM TpoMOOLUTHI
BBLIIENAIOT BELIECTBA, CITOCOOGCTBYIOMIME CBepThiBaHUIO Kposu. [Ipo-
JLOJIKUTENBHOCTD XU3HHA TPOMOOUIUTOB — 5—8 aHeH.

Dyuxkunm kposu. Ceepmuieaemocms kposu. KpoBb, TEKyLLAS 110 HE-
HOBPEXIEHHBIM KPOBEHOCHBIM COCYIaM, octaeTcs xuakoil. [Tpy no-
BPEXKIACHUHN COCYNA BRITEKAIOLLAs1 U3 HETO KPOBB IOBOJIBHO OLICTPO CBEP-
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ThiBaeTCA (Yepe3 3—4 MUH), a yepe3 5—6 MKH IpeBpalIaeTcs B TUTOT-
HBIl CTYCTOK — TpOMO. DTO BaXXHOE CBOMCTBO KPOBH CBEPTHIBATHCS
MPEeIOXPAHICT OPraHU3M OT KPOBOTIOTepU. CBEPTHIBAEMOCTDL CBA3aHa C
IPEeBPALICHUEM HAXOMSILUETOCA B IUIA3Me KPOBH PACTBOPEHHOTO DeJIKA
¢ubpuHoreHa B HepacTBOpMMBIN GUOPUH. Berox ¢GmbGpuH obpasyer
MEJIKOTIETJIMCTBIC CETH M3 TOHKHUX HUTEMH, B METIAX KOTOPOH 3a0epKu -
BalOTCA KIIETKH KpoBU. Tak obpasyercs TpoMo.

[Tpotiecc cBepTHIBAHMS KPOBH IPOTEKACT C YYACTUEM BELLECTB, OC-
BOOOXIAIOWMXCS NMPU Pa3pylieHUHd TPOMOOLMTOB M IMOBPEXKACHUH
TKaHe#d. U3 noBpexXaeHHBIX TPOMOOLIMTOB M KJIETOK TKAHEil BRIAEISET-
cs OeJIOK, KOTOpBIH, B3aUMOIEHCTBYSI ¢ GeJKaMU ILUIa3Mbl KPOBH,
npeobpasyerca B aKTMBHBLI TpoMOOTUIACTHH. [t 00pa3oBaHMs TPOM-
GorlacTuHa HEOOXOOMMO MPUCYTCTBHE B KPOBHM, B YACTHOCTU, AHTH-
IeMOJIUTUIECKOTO (akTopa. ECIU B KpOBU aHTUTEMOIMTHYECKHIA (haK-
TOp OTCYTCTBYET WK €T0 Majlo, TO CBEPTHIBAEMOCTb KPOBU HHM3Kas,
KPOBb HE CBEPTHIBAETCHA. DTO COCTOSTHUE TIONYYMIIO Ha3BaHUE reMo(pHU-
. Janee, ¢ yaactueM o6pa3oBaBIIerocst TPOMOOILIaCTHA GE/TOK IUTas-
MBI KPOBU MPOTPOMOWH IIPEBpallaeTcs B aKTUBHBIN (hepMEHT TPOMOMH.
[Tpu B3aumozneiicTBUU 0Opa3oBaBLIErOCs TPOMOUHA PacTBOPEHHBIN B
miasme 6esok (pubprHOreH npeBpallaeTcst B HEPACTBOPUMEIN (hub-
puH. sl npenynpexaeHusi CBEpPTHIBAHUS KPOBU B KPOBEHOCHBIX
COCyIax B OPraHU3ME HUMEETCS HMPOTHUBOCBEPTHIBAIOUIAA CHUCTEMA.
B nevenu m nerkux o6pasyetcsi BEIECTBO remapuH, MpPelsITCTBYIO-
Uuree CBCPTHIBAHUWIO KPOBM IyTEM IpeBpallleHUs TPOMOMHA B Heak-
TUBHO€ COCTOSIHUE.

Ipynnot kposu. Ilepeausanue xposu. [Ipr XpoBOIOTEPSIX B Pe3yIbTa-
TE TPABMBI U HIPY HEKOTOPEIX IPYTHX COCTOSTHUSIX ITPAKTHKYETCH Tiepe-
JIMBaHUE Y€JOBEKY (Ha3bIBAEMOMY PEIIMITUEHTOM) KPOBU JIPYTOro ye-
JI0BeKa (IOHOPCKOM KpoBH). ITpu 3TOM BaxHO, YTOOH! JOHOPCKAs KPOBb
ObLTa COBMECTHMA C KPOBBIO peLMIIUeHTa. J[eJ10 B TOM, 4TO IpH cMe-
HIMBAaHUU KPOBU OT PA3HbIX JIUII SPUTPOLIUTLI, OKA3aBINUECS B TIIa3Me
KPOBM JPYrOTo 4ejIOBEKA, MOIYT CKIEMBATHCA (arrIiOTHHUPOBATLCS),
a 3aTeM paspyuIaThes (reMOJIM3UPOBaThCsT). ['eMOoTM30M HA3BIBAIOT TPO-
HeCC pa3pylieHUsT [IUTOJIEMMbI SPUTPOLIMTOB M BLIXOJA U3 HUX 'eMOT-
JI00MHA B OKPYXAIOLLYIO MX IUTa3My KPoBH. I'eMOIN3 2puTponToB (Kpo-
BH) MOXET IPOU30UTH NIPH CMEIIMBAHMU HECOBMECTHMBIX IPYTITT KPOBH
WY TpU BBEIEHUH B KPOBb MITOTOHWYECKOrO pACTBOpa, TIpH Oeii-
CTBUHU XMUMHWYECKUX SITTOBUTHIX BELIECTB — aMMMaKa, GEH3MHA, XJI10pO-
¢dopMa u ApYrHMX, a TakXe B pe3yjbTaTe AEHCTBUH f1a HEKOTOPBIX
3Meil. Kak u3BecTHO, B KPOBM KaXIOrO YEJIOBEKA MMEIOTCSI 0COBbIE
O€NKU, KOTOpble CTIOCOGHBI B3aUMOIEHCTBOBATh C TAKMMMU Xe OejiKa-
MH KPOBHU APYTOTO YeNOBeKa. Y 3PUTPOIIUTOB TAKHUE OEIIKOBbIE Bellie-
CTBa 3PUTPOLIMTOB ITOJIYYUIIU HA3BaHUE arTJIIOTHHOTEHOB, 0003HAYEH-
HBIX 3arJaBHBIMM OykBamMu A u B. B nnmasMme KpoBM Taxske MMEIOTCS
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NCJIKOBBIE BELLECTBA, TOJIYYMBLIME Ha3BaHWE arrIlOTHHUHOB o (&b~
tha) 1 B (6eta). CBepThIBaHUE KPOBH (arTTIOTMHALIMS U T€MOJIN3 SPUT-
POLLUTOB) TPOUCXOANT B TOM CJIydae, €C/JM BCTPEUAKOTCS OJHOMMEH-
Hble arrfIloTMHOTEH U arrMoTHHUH (A U o ; B u ). C yueToM Hannuus
ICX WJIM MHBIX armIIOTHHWHOB M arryIlOTUHOT¢HOB KPOBb JIIOLEH TI01-
PA3AEAIOT HA YEeThIpe TpyImsl (Taba. 4).

Tabaupma 4

Knaccudugauns rpynn Xposy 4eJ0BeKa

[TpucyrcTBue GeNKOB
pynna kposu
arrniOTUHOTEHOB arrJIlDTUHUHOB
0 Het ]
A (1) A B
B(IID) B o
AB(1V) AB ‘ Het

Kak noxasano Ha Ta6na. 4, B neppoii (I) rpynie KpoBu, B ee 1uas-
ve, comepxarcst ob6a arrmoTMHUHA (o0 1 B ), a y SPUTPOLIUTOB 3TOM
I'PYTITBI arrIIOTMHOTEHOB HeT Boobiue. Y Bropoit (1) rpynnel kposu,
1B ee ria3Me, UMEeTCs arrjIloOTUHUH 3, a y 3pUTPOLIMTOB IPUCYTCTBYET
arrmmotuHored A. Y tpetbeit (I1I) rpynnsl kpoBu, B €€ Tutazme, uMe-
CTCH arrJIIOTUHUH O, 4 Y 3DUTPOLUTOB COMEPXKHUTCSH arrialoTUHOreH B.
Y yetBeptoit (IV) Ipymnsl KPOBH armilOTHHUHOB B TJ1a3Me KPOBU BO-
HOLLE HET, 4 SPUTPOLIUTHI coaepxar 06a arrmoTHHoreHa — A u B.

KpoBb Bcex yeThIpex rpyin OAMHAKOBO IOJIHOLEHHAA U pa3/iMyaeT-
¢Sl TOJBKO COAEpPXaHHMEM arrjlOTUHOTEHOB M arrmoTUHUHOB. I'pynmna
KPOBM UeJIOBeKa NocTosgsHHA. OHA He U3BMEHSAETCH B TEUEHUE KU3HU U
nepegaercst 1o Hacjeactsy. IIpy nepejrBaHUM KPOBU HYXHO 00s3a-
reJIbHO YYUTBIBATH COBMECTUMOCTD Tpynn KpoBu. [1pu 3TOM BaxHoO,
"ITOOBI B pe3yJIbTaTe MepeinBaHus KPOBU 3PUTPOLIUTHL IOHOPA HE CKIle-
MBAJIUCh B KPOBH PCUUIHUECHTA.

C yJeTOoM HalMuMsl B KPOBY arryIlOTUHUHOB U arTJIIOTHHOTCHOB KPOBh
‘tioaeit ¢ nepsoi (I) rpynmoit KpoBU HAa3bIBAIOT YHUBEPCAJIBHBIMM
JoHopamu. Jlomeit ¢ yerBeproi (IV) rpynnoi KpoBu Ha3bIBAIOT yHHU-
BEpCANbHBIMU PELMITUEHTAMM, UM MOXHO TepejiuBaTh KPOBb JIIOOOW
\PYTO# TPYIMITbl, MOCKOJBKY B ILIa3M€ MX KPOBU HET arrAlOTHHUHOB.

Kpome arrmoTHOreHOB A U B, 2pUTPOUMTEL KPOBU HEKOTOPBIX
JOOEN MOTYT COOEpKAaTh arTJIOTUHOICH, NOJYYUBIIMK Ha3BaHUE pe-
jyce-(akrop (Rh). Oror dakrop BnepBbie OBIT OOHApyXeH B KPOBU
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00e3bsiH MaKak pe3ycoB. Peayc-dakrop oGHapyxXuBaeTcs B KPOBU MPH-
MEpHO y 85% niozeii. KpoBb Takux niojiell Ha3bIBAKOT PE3YC-TIONOXM-
teapHOM (Rh+). KpoBb, B KOTOpO# pesyc-(hakTopa HET, Ha3bIBAIOT
pesyc-otpuuatenbHoii (Rh—). deHoMeH pesyc-akropa 3akioyaeTcs
B TOM, YTO B KPOBM TaKHX JIIOZEH OTCYTCTBYIOT BEILUECTBA, I1OJyYHB-
Ivie Ha3BaHHWE aHTUMPE3YC-arrnIoTHHUHOB. Eciu yesioBeky ¢ pesyc-or-
PULATETHbHON KPOBBIO TOBTOPHO MEPEIUTH PE3YC-TMOJIOKUTEIbHYIO
KPOBb, TO TOJ| BJIMSHHUEM PE3YC-arrIloTUHOTEHA A0HOPA B KPOBU pe-
LMITHEHTa 00pa3yIoTCs aHTUPE3YC-aITIIOTUHHHBI K T€MOIHU3UPYIOLLIUE
BEILECTBA. DTO MOXET BBI3BATh ArTIIOTHHALIMIO H F€MOJIN3 3PUTPOLM-
toB. Tax, ecnu y MaTepu pesyc-oTpuiaTeibHasd KpoOBb, a Y IUIOAA
Pe3yc-TIONOXKUTENbHAS, YHACAEAOBAHHASA OT OTLA, TO KPOBb IUIOAA Bbl-
3bIBAET B peayc-OTpnuaTeanoﬁ KpoBU Marepu o6pa3oBaHHe aHTUPE-
3yC-arrmiOTUHUHOB. DTU arTIIOTHHUHBE MOTYT [IPOXOJUTD Yepes Iula-
LEHTY M pa3pyliarh 3pUTPOLUTEL Iioga. B aToM ciydyae o Moxer
NOTUOHYTH B yTpOOe MaTepy WM peGeHOK POIMUTCH C TAK HA3BIBAEMOIL
FEMOMUTUYECKOMN XKEITYXOM.

Mbieynsie TKAHU

MbpinieyHble TKAHH BKJIIOYAIOT MCYEPUEHHYIO (TIOMEpeYHOIoNoca-
TYI0), HEUCUEPUYEHHYIO (TJIAIKYI0) M CEPAEYHYIO. DT PAa3HOBUIHOC-
TH MBILIEYHON TKaHW MMEIOT Pa3jIUYHOE NMPOUCXOXIAEHHE U CTPOE-
HUe. MplllleyHble TKaHN OOBEAMHEHBI 10 CBOEMY CTPOEHUIO M IO
(YHKLIMOHANLHOMY MPU3HAKY — CIIOCOOHOCTH COKPAILATHCS, M3ME-
HSITb CBOIO JJIMHY, YKOPAuMBATHC.

Hcuepuennan (nonepeunononrocamas, ckeaemnas) MbllLIeyHAS TKAHb
obpa3syeT MBILILBI, TPUKPEIUIAIONINECS K KOCTAM cKejera. I1pu co-
KpalleHUU (YKOPOUEHUM ) CKEJIETHBIX MBI, (PYHKIIMM KOTOPBIX MOA-
UUHSIOTCS OCO3HAHHBIM YCUIMAM BONW YeNOBeKa, KOCTH (KOCTHBIE
pbi4ary) BBHIMOJHSIOT 3aJaHHbIe NBHXeHUS. McuepueHHas (ckemer-
Hast) MBIIIeYHasg TKaHb 0Opa3oBaHA MBILIEYHBIMM BOJOKHAMU, KO-
TOPBI€ B OTJAEJIbHBIX MbILIIIAX MOTYT AOCTUTaTh B AAUHY 10—12 cMm.
CHapyXu Kaxa0€e MBILIEYHOE BOJTOKHO TOKPLITO 060JI0YKOM — cap-
K0AeMMOU, B KOTOPYIO BIUIETAIOTCSI TOHKHWE KOJUTar€HOBbIE BOJIOKHA,
noJy4yuBIIVEe Ha3BaHMe 3HAOMU3MS. [lom capkoreMMoOil B KaxioM
MBILIEYHOM BOJIOKHE, B €ro LHUTOIIasMe (capkonaaszme), pacriojara-
I0TCST MHOrouucnenHsle siapa (1o 100), crmemuaabHbie OpraHesibl
(MMOGUOPUAITBI), a TAKXKE OpraHe/ bl OOILETO HA3HAYEHUS U BKITIO-
UeHWst (MHOTJIOOMH, TIMKOTeH). Muoeio6un, pacTBOpeHHBI B cap-
KonjlasMe, ABJSAETCA NMUMIMEHTOCOAepXKaliM OeIKOM, GIU3KUM Mo
CBOWM CBOWMCTBaM TeMOTTOOMHY 3PHUTPOLUTOB, IPUJAIOLIAM MBI -
LaM KpacHBIH LBET.
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OCHOBHYIO YaCThb MBILIEYHOTO BOJIOKHA COCTABJISIIOT CIIELIMAIbHbIE
oprasesuibl — muopubpuiist (puc. 12). Muodubpuiuist 06pasoBaHbl HA-
TAMH COKPATUTEIBLHBIX OCJIKOB MUO3UHA VI AKMUHA, PACTIONOXECHHBIMU
BAOJB MBIILIEYHOTO BOJIOKHA B OIPEACICHHOM TIOPSIIKE. DTH OEIKOBEIE
HUTH (Muogbusamenmer) CKpPETUICHBI MIPU TIOMOUIM OCOOBIX IE€PHOIN-
eCKHU ITOBTOPSIOIINXCS CTPYKTYP, MOJIYIMBIINX Ha3BaHUe TeaodparMa
n Mezodparma. Terogpaemsr 06pa3oBaHBI OEIKOBBIMU MOJICKYJIAMH,
OPUEHTUPOBAHHBIMHU TIOTIEPEK MBILICYHOTO BOJIOKHA U HMPUKPEIUIEH-
HbIMM K capxojieMMe (000/J04YKe BOJOKHa). Ha mpogonbHOM cpese
MbILIEYHOTO BOJIOKHA TelopparMbl UMEIOT BMJA TEMHBIX HONEPEUHBIX
JUHUHA Tomumaoi okosno 100 HM, TTOAYYMBILMX Ha3BaHUE Z-JIMHUA.
Ha cepenuHe MexJy IByMsSI COCEIHUMU TeJodparMaMu pacroyaraer-
¢S TAKKE HonepeyHast CTPYKTypa — me3o¢hpasma, Ha IPOJOJABHOM Cpese
BOJIOKHA €€ Ha3bIBalOT M-JTMHUEH.

Puc.12. Ucyepuennas (mornepeyHorionocaTas, cKeJaeTHast)
MblllIeYHasd TKaHb:
| — MBIIIIEYHOE BOJOKHO; 2 — capkoneMma; 3 — MUuobubpuiLiel; 4 — sapa

Ot Me30(parMbl B CTOPOHY TeslodparMbl OTXOASIT TOHKME (5 HM)
AKTUHOBBIE HUTH. HaBcTpedy 5THM HUTSIM OT Teaodparmbl UAYT TOJI-
ctoie (10 HM) MUO3WHOBbBIE HUTH, NIPOHUKAIOILUE MEXNY aKTUHOBbI-
MH HUTSIMHU.

YyacTok Mexay AByMs Z-THHHUAMHU (TeodparMaMmiu) Has3blBalOT
CapKomepom, KOTOPLIH SIBASETCS CTPYKTYPHO-(DYHKIIMOHANBHON enu-
Huue Muodubpuiisl. YacTe MuopuOpUIIbI, 3aHsITass Me30(dparMoit
(M-nuHuei) ¢ OTXOOAIMIMMU OT HEro B 00€ CTOPOHBI MHUO3UHOBBIMU
HUTAMHU (MUodHIaMEeHTAMK), TOJIy4rIa HasBaHue H-mnosockl (cBeT-
nag 30Ha). Ta yacth MUOMUOPWIILI, B KOTOPOI PacHnoJIarajoTcs U HUTU
MUO3HHA, ¥ HUTH aKTUHA, ABISETCS A-nonockoil (A-guck). Yactu
JABYX COCIMHEHHBIX CApKOMEPOB, 3aHsAThIe Z-IUHUEH (TenodparmMoil)
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C OTXOISIUIMMHM OT Hee B 06€ CTOPOHBI aKTUHOBBIMU HUTSIMU, 0Gpasy-
0T j-ITOJIOCKY (j-IMCK).

HepenopaHue TeMHBIX A-AMCKOB M CBETJIBIX j-IMCKOB, pacriojara-
IOLIMXCH Ha OMHOM YPOBHE B COCEIHMX MUOPUOPUILIAX, CO3MAeT Ha
TUCTOJOrMYECKOM MPENapare CKEJISTHON MBIl BIlEYaTICHUE MO-
nepeyHoit ucuepueHHocT. CapkojeMMa Ha YPOBHE TelopparMbl 06-
pasyet rjlyboxue BIISYUBAHUSI, B KOTOPBIX PACIIOIATAIOTCS MOTiepey-
Hble TpyOouku (T-TpyOoukM) HE3epHUCTOIN 3HAOIMIA3MATHYCCKOI
CETH, Pa3BETBISIOIINECS MEXIY MUOMUOPHIIAMUA MBIIIEYHOTO BO-
JIOKHa.

B o0CHOBE MBIIIEYHOTO COKPALLIEHVISI JIEXAT B3aUMOIEICTBHS MEXY
4KTHHOM U MMO3MHOM. [Ipu COKpaleHHU MBIIIBI AKTHHOBBIE MUO-
(MITAMEHTBI CKOJIB3ST HABCTPEYY MUO3UHOBBIM MUOdUIaMeHTaM. [Tpn
paccnabiieHn N MBIILLB MUODWIAMEHTHI IBUFAIOTCS B IIPOTUBOITIOIOX-
Hbie CTOPOHBI. ITpy 5TOM IIMHA TUCKOB A HE U3MEHSETCS, a INCK j —
YMEHbIIACTCS B pa3Mepax.

Mo xoanyecTBY MUOMDUMOPUIT B CAPKOTITIA3ME MBILLIEYHbIC BOJOKHA
MOAPA3ACHSIOTCA Ha MEIJICHHBIE («KpacHbI€»), COAEpXalllde Mano
MUO(DUOPUILT U MHOTO CapKOIUIA3MBI, U ObICTPbIE («BeNble»), B KOTO-
PbIX MHOTO MUODUOPWILT U MaJlo capKoIuiasMbl. «KpacHble» Mbliieu-
HBIE BOJIOKHA ME/UIEHHO COKPAWAIOTCs, HO MOTYT ObITh JOITO B pabo-
4EM COCTOSTHUU. «bestble» MbIIEUHbIE BOJIOKHA GBICTPO COKPALLAIOTCS
1 6bICTpO ycTaloT. CoyeTaHUe B MBILIIIAX MEMJIECHHBIX ¥ OBICTPBIX UC-
YEPYEHHBIX (TIOTIEPEUHOTIONOCATHIX) MBILIEYHBIX BOJOKOH 06GeCTIeum-
BaeT MX ObICTPOTY PeaKUWM (COKpalleHUsT) U IUTENLHYIO paboTo-
CNOCOOHOCTbD.

MCTOUHUKOM pa3sBUTHS TIONEPEYHOIOIOCATON (CKENETHOM) Mbl-
IEYHOH TKaHHU SABIAIOTCS KIETKU Muomomoe comumos. Ha panHux cra-
JUSIX Pa3BUTUsL 3aPOJBILLA U3 ME30IePMBI MUOTOMOB BbICEISIOTCS O1-
HOsIEPHbie BEPETEHOOOPAa3HbIE KIECTKU — Mmuobaacmol. BoicTpo
PasMHOXasACh, MUOOJIACTLI B COOTBETCTBYIOIIMX MECTaX 00pa3yIoT 3aK-
JafKu OyayluX MbIL. BeICTpoe mesieHWe simep NMPUBOAUT K yTpaTe
MHUO00JaCTAMU KJIETOUHOIO CTPOEHMSI M OHU MPEBpAIIAIOTCs B KPYII-
HBIC MHOTOSIICPHBIC KOMITIEKCH — MBIHIeUHbIe BoJOKHA. B hopmupy-
IOLUUXCSL MBILUEYHBIX BOJTOKHAX YBEIHYMBACTCSA KOIUYECTBO MHO(DUO-
PUIUT, HOSIBISIETCA MONEPEUHAs HCUepUeHHOCTh. Bo BTOpO#t nonosuHe
BHYTPUYTPOOHOIO Pa3BUTHSL W MOCTHATAJILHOM OHTOTEHE3€ MBILICY-
HbIC BOJOKHA PACTYT B JUIMHY M TOJIUMHY I1yTeM YBeJIMYEHUS ducna
coliepx)aimxcsa B HUX Muodubpuan. Bmecte ¢ poctoM u auddepen-
LIMPOBKOi MBIIHIEYHBIX BOJIOKOH MPOUCXOIMUT CAUAHUE UX C KJeTKa-
MU-carejuiutaMu. KieTKu-caTeIMThl pacioaraloTcs Ho1 CapKoieM-
MO MBILIEYHBIX BOJJOKOH U SIBJSIIOTCS MCTOYHHMKOM HOBBIX BOJOKOH.
KieTku-cate/umuTsl criocoOHbl AEIUThcA M OaBaTh Hayalo MuobIac-
TaM 110CJI€ MbIIIEYHON TPaBMBI.

62

Heucuepuennas (2aadxkas) MpITIIeUHAs TKaHb 00pa3yeT COKPATUMBII
aunapaTr B CTeHKax BHYTPEHHHX OpPraHOB, IIPOTOKOB XKeEJje3, KpOBe-
OCHBIX U JIUMGATHIECKUX COCYAOB Y APYTHX OPraHoB. CprKTypHLIM
»ICMEHTOM 3TO# TKAHU ABJISIOTCS ernKOMHmequle KJIETKM (Mmuoyu-
mot). Thadkue muoyums: IPEACTABISIIOT co60i1, BepeTeHo0OpasHo# (op-
MbL KJIETKU JTAHOM 20—500 MM, TommpHoi 5—8 MkM. Kaxnblit Mmu-
O[T UMEET OJIHO TIAJIOUKOBUIHOE SAPO, PACIIONOXECHHOE B CEPEAUHE
wietku. Ilpy cokpalieHuy MMOLMTA AP0 U3rubaeTcs v Jaxe crupa-
NCBUIAHO 3akpyuuBaeTcs. OpraHesuisl, B TOM YMCJIC U MHOTOYMCIIEH-
11bIe MUTOXOHAPHUH, PACHOIOXKEHBI GIMXKe K ITOTI0CcaM KIETKU. DHAO-
1Jia3MaTHYecKass ceThb W KOMIUIEKC [oJbIXKU pasBUTHL Ciabo, 4YTO
CBUIETENLCTBYET O HM3KOH CUHTETHMYECKOW (PYHKUMHA MHUOLMUTOB.
i3 uMTOIUIA3ME MHOTIMUTOB MHOIO aKTHHOBBIX ¥ MUO3UHOBBIX (QUOPUILIL,
PACITOJIOKEHHBIX HE MMapajule/ibHO, a IO YIJIOM ofiHa K Apyroit. Hons
akTUHa (ITo CpaBHEHUIO C MMO3WMHOM) B IJIAAKMX MHUOUMTAX BhIIlE,
d¢M B MICYepUYEeHHBIX (TTONEepPEeYHOIION0CAThIX) MBILIEYHBIX BOJOKHAX.
B3auMoneicTBie aKTUHOBBIX U MHO3MHOBBIX MUOMDHUOPWILII TPONCXO-
"(UT TIO TIPUHLKITY CKOJIBXEHUSI, HO OCYILLUECTBISETCS OHO MHA4Ye, YeM
15 CKeJIETHOM MBblIIeYHONM TKaHH. [J1agKue MUOLMTHL HE MMEIOT IoTe-
PCUHOTIONOCATON MCYEPYeHHOCTH, COKPAILIAIOTCS OHU MTOMUMO YCWIMSA
BOIA, UX (DYHKLIMKM HAXOOSITCs §10 KOHTPOJIEM aBTOHOMHOI (Berera-
1MBHOI) 4acTH HEPBHOM cucTeMsbl. I 1agxye MMOLMTBI OOBEIHHSIOTCS B
VUKW, B 0Opa3oBaHMM KOTOPBIX Y4ACTBYIOT TOHKUE KOJUIAT€HOBBIE U
»Y1ACTUYECKHE BOJIOKHA.

Cepoeunas ucuepuennas MoleyHas mxKans 00pa3oBaHa IUIOTHO IIPU-
HCralIUMH OHA K JAPYTroil, UMEIOIUMHU MOMNEPEYHOIIONO0CATYIO YC-
CPUYEHHOCTh MBILLEYHBIMA KJIETKaMH — Kapoduomuoyumamu. B To Xxe
LPEMST CEpAEYHbIE MbILLIEUHBIC KJIETKM COKPAILAIOTCI aBTOMATHYECKU,
HOAYMHSISICH PUTMY IIPOBOJISIIIEH CHICTEMBI cepaila U GyHKIUAM aBTO-
1HOMHOM (BereTaTUBHOM) HepBHOH cucTeMbl. KapauoMuoOUUTEL NIpes-
CTraBisTIoT coboil ymmuHeRHse (10 100—150 MKM) KJIeTKM TOJIUUHO’
10—20 MKM, KaxIasi 3 9TUX KJIETOK UMEET sIIPO, PAclOJIOXEHHOE B
ticHTpe. Opravesuisl 0011ero 3HauYeHMs pacrojiaraloTes B 001acTH KOHLA
sJleTKM. MHUTOXOHAPHUM paciionaraloTcs UemoYkKaMy BIOJIb MHOGMHO-
pwil. B kapguoMHonyTax MMEIOTCSl BKIIIOUCHUS — TJIMKOTEH, JTMITNADL.
13 KapIMOMMOLMTAX AKTUHOBBIE 1 MUO3WHOBBIE MHODUOPHILTBL PACTIO-
1ATaIoTCS TaK Ke, KaK B KJIETKaX CKEJICTHOW MYCKYJIaTyphl. TOHKHE
AKTUHOBEIE MHODUOPUILIBGI OJHMM KOHLOM IIPUKPEIUICHBI K TeJ0-
(pparme, obpasywouieil guHnio Z. Toncrteic (MUO3UHOBBIE) MUOGDUO-
PDUIUTBI, PacTiOOXEeHHbIe MEXIY aKTMHOBBIMHM, OJHUM CBOMM KOH-
.1OM TIPUKPETUISIOTCS K Me3odparMe (Tuany M), a IpyruM HarpasJIeHbl
I} CTOPOHY TeJodparMbi.

KapanoMHOLUTEI, KOHTAKTUPYSI OAMH C IPYTUM, 0Opa3yIOT B CTPYK-
IYPHOM M (PYHKUIMOHATHHOM OTHOLICHUSIX IIEJOCTHYIO COKPATUTEIIb-
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Hyi0 cucteMy. Ha rpaHwiie mpuieraiowmx o4MH K ApyroMy KapauoMH-
OLIUTOB HaxXo/ATCSd BCTABOUHBIC TUCKM, COCTOSILLIME M3 CONpHUKAcalo-
LIMXCA YIACTKOB IIMTOJIEMMbl KOHTAKTUPYIOIIMX KJIETOK, HAMoIooue
paclIMpeHHBIX JeCMOCOM. BcTaBouHble JUCKH IPOYHO COETHHAIOT CO-
CelHME KapIUOMUOUUTHEL U B TO XE€ BpeMsl ODECIIEYMBAIOT OBICTPOE
MPOXOX/JEHHE YepPe3 HUX HEPBHBIX UMILYJILCOB, YTO JaeT BO3MOXHOCTD
BCEM CEpIEUYHBIM MMOIIUTAM COKpallaThcsi ogHOBpeMeHHO. C nmomo-
UIbI0 BCTABOUHBIX THUCKOB 00ECIIEUMBAETCA HE TOJBKO CTPYKTYpHOE,
HO 1 QYHKIIMOHAIBHOE O0BCINHEHNE KAPAUOMUOLIUTOB B LIEJIOCTHYIO
CEPACYHYIO MbllLLY (MHOKAPI).

HepBnaa tkaHb

HepBuas TKaHb sIBJISIETCS OCHOBHBIM CTPYKTYPHEBIM 2I€MEHTOM Op-
raHOB HEPBHOM cucTeMbl. OHA COCTOUT M3 HEPBHBIX KJIETOK (HEHPOLH-
TOB, WJIU HEUPOHOB) M CBA3aHHBIX ¢ HUMU aHATOMHUYECKH U DYHKIINO-
HAJIBLHO KJIETOK HEUPOTJIMH.

Heiiponbi criocOOHBI BOCNIPUHUMATDL pa3IpakeHUs, MIPUXOIUTL B
COCTOAHME BO3OYXICHUS, BbIpabATHIBATh M HepenaBaTh HEPBHbIE M-
nyJjibChl. OHU TaKXKE YYACTBYIOT B epepaboTKe, XpaHEeHUN U U3BJIeYE-
HUH U3 NIaMSITU WH(pOpMaluu.

KieTku HeUpoTSIiY BHIMOJIHSIOT pasrpaHUYUTENbHYIO, ONOPHYIO,
3ALIMTHYIO ¥ TPO(UUCCKYIO (DYHKIUMU.

Kaxaasi HepBHas KJIeTKa UMEET TeJl0, OTPOCTKU U HEPBHLIE OKOH-
yaHus (puc. 13, cM. uB. BKI.). HepBHas KieTKa OKpyKeHa riasMaTnye-
CKOW MeMOpaHOM, KOTopasl cnocoOHa BOCIIPUHUMATL BHELIHHE BO3-
IEUCTBUsI, TPOBOAMTD BO30YyXAeHUE, obecrieunBaeT OOMEH BEILECTB
MEXKIY KIEeTKOW U OKpyXawlieh cpefaoii. B Tene kjeTKM HaxoauTcs
SIPO, A TAKXKE MEMOpaHHBIE OPraHe/ bl (IHIOTUIA3MAaTHYECKas! CETh,
pUOOCOMBI, MUTOXOHAPUU, KOMILIEKC [OJIbIXM, JTM30COMBI) U He-
MeMOpaHHBbIe OpraHe/l/ibl (MUKPOTPYOOUKH, HElipouiaMeHThl U MUK~

podunameHThl). 151 HEPOHOB XapaKTepHO HAIMYME CHECUHATbHBLIX 4§

CTPYKTYp: XpoMaTodunbHoro Belectsa (cyocranuuu Huccrst) u Hei-
poubpuin. XpomatodunbHoe BELIECTBO HA OKPALlleHHBIX TUCTOTOTH -
YeCKMX Mpenaparax BbiSBJISIETCS B BUAe 0a30(hUABHBIX TJBIOOK (CKOIT-
JIEHUH 36pHUCTON DHAOIMIA3MaTHUCCKOM ceTH), MPUCYTCTBUE KOTOPBIX
CBUIETENBCTBYET O BBICOKOM YPOBHE CHHTe3a Oenka. Heitpodhudpumisl
NpeiCTaBASIOT cO00M MYYKHW MHUKPOTPYOOUEeK M HelpoduiaMeHTOB,
KOTOpPBIE Y4acCTBYIOT B TPAHCIIOPTE Pa3JUUHbBIX BEILIECTB.

3pesible HEHPOHBI UMEIT OTPOCTKM ABYX TUIOB. OAMH OTPOCTOK
IUIMHHBIA, 3TO Heldpum, WIW AKCOH, KOTOPbIA TPOBOAUT HEPBHbIE
VMIYJIbCbl OT Te€jla HEPBHOM KJIETKHM B CTOPOHY pabouero opraHa.
B 3aBUCUMOCTH OT CKOPOCTH JIBUXKEHUST HEPBHBIX UMITYIILCOB pa3inya-
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{OT 1Ba THITA AKCOHHOTO TPAHCIIOPTa: MEWTEHHBII, MAYILIMIA CO CKOPO-
CTpi0 1-—-3 MM B CYTKM, M OBICTPBIN, UAYLIMI CO CKOPOCTHIO 5—10 MM
B yac. Jipyrue OTpOCTKM HEPBHBIX KIJIETOK KOPOTKME M HA3bIBAIOTCH
dendpumamu. B O0NbILUHCTBE CITyYaeB JeHIAPUTH CUIbHO BETBATCS,
'leM W ompefesiercss UX Ha3BaHue. JeHAPUTHI MPOBOAAT HEPBHBIH
UMIOYJIBC K TEJTY HEPBHOM KJIETKM CO CKOPOCTBIO 3 MM B uac (IeH-
PUTHBIA TpaHCTIOPT BelllecTR). 1o KOTUYECTBY OTPOCTKOB BbIACIISAIOT
VHUTIOJNSIPHBIE HEUWDPOH bl, UMCIOILHE OIUH OTPOCTOK, O U~
HOJIstpHBlE — KICTKM C ABYMsI OTPOCTKAMM, a TaKkKe MY JI b-
FTMOOJSIPHBIE HEHPOHDBI, Y KOTOPBIX UMECTCI TPU U Oolnee
OTPOCTKOB. Pa3HOBUIHOCTEIO OMIIOISIPHBIX KIICTOK SIBJISTIOTCSA 1 C € B-
AOYHUDNDONSAPHBE HeHdpoHBL. OT UX Tejla OTXOAUT OIUH
OOLIUIA OTPOCTOK, KOTOPbIK 3aTeM T-00pazHO BETBUTCSA HAa AKCOH H
JAEHAPUT. M neHAPHUTDI, H HEHPUTHI 3aKaHUUBAIOTCH HEPBHBIMU OKOH -
HaHUAMHU. Y ACHIPUTOB 3TO YYBCTBUTEIILHBIE OKOHYAHUSI, Y HEWPU-
roB — 3¢ eKTOPHBIE.

HepBHBIe K1€TKH MO (YHKIIMOHAILHOMY 3HA4YCHMIO JENSTCS Ha
PeUENTOPHbBIEC (MYBCTBUTECJAbHBIEG) HEHPpOHBI, 3¢-
(hEeKTOpPHBIE U AacCCOUUATHUBH bl ¢. UYyBCTBUTEIBbHBIE Heli-
POHBI (IIPUHOCSIIKE) BOCOPUHUMAIOT BHEITHUE BO3ICHCTBIS U TIPOBO-
AST UX B CTOPOHY CIIMHHOTO WIH TOJIOBHOTO MO3ra. DddeKTopHbIe
HEPBHBIE KJIETKU (BBIHOCSILIME) NEpeaaloT HEPBHBIC UMMYJILChl pabo-
‘IMM OpraHaM (MbILILAM, XeNTe3aM). ACCOLIMAaTHBHEIE (BCTABOYHBIE, ITPO-
ROJIHMKOBBIE) HEHPOHLI NEpPealoT HEPBHBIE UMIYJILChI OT ITPUHOCS -
[LIETO HeHpOoHa BbiHOCsUIEMY. CylIeCTBYIOT HEIfPOHBI, (DYHKITMEH KOTOPBIX
IBJISIETCSL BBIPADOTKA HEHPOCEKPETa. BTO CeKPETOPHbIE HEHPOHBI.

TfloMuMoO HeilpoHOB HepBHASI TKaHb COACPKUT KAETKU Helipozauu,
KOTOPBIC BBITNIOJMHSIIOT Pa3rpaHUUMTENBHYIO, OTIOPHYIO, 3AlLUTHYIO,
rpohrgeckrie GYHKUMK. Y HEHPOTIUW BBIICISIOT KICTKU MAKPOSAUl
(cauouumet) U mukpoeaun (eauaivHole Makpogazu).

K makpornnn, o6pasyioiieicss u3 sMOpHOHAIIBHBIX 2J1eMEHTOB He-
PBHOH TPYOKU, OTHOCAT 31UHIeMOUUIMbL, BEICTHIIAIONIME CTUHHOMO3IO-
RO KaHal U MOJOCTH BCEX KENYIOUKOB MO3ra, & TAKKe acmpouumst U
.14200eHOpoyUmMbl. DTUHIEMOLIMTHI, TTOKPbIBAIOILME COCYIHCTOE CIUIe-
ICHUE B XKENYAOUKAX I'OJOBHOTO MO3ra, MMEIOT KyOMUecKyio (popmy u
VYACTBYIOT B 0Opa3oBaHUM CIIHHHOMO3TOBOH XWAKOCTU. Acmpouumel,
JIBJIIOHIMECST MENTKUMM KAeTKAMHU C MHOTOUYMCIIEHHBIMHM PA3BETBIICH-
HBIMH BBIPOCTAMM, 00pa3ytOT OMOPHBIN anmnapat roJJoBHOTO U CIIUHHO-
0 MO3Fa. ACTPOLUUTBI TAKKE BhIMOJIHAIOT pa3sTpaHUYNUTETbHYIO U TPO-
ihuueckyro (hyHKUMH, yIaCTRYIOT B 0OMEHHBIX Miporieccax. Qiueodenopoyumot
OKPYXKaIOT TeJla U OTPOCTKH HCHPOHOB, 06PasyIOT UX 000/I04KMU.

KaeTKM MUMKPOrauM - 370 MEJKHE KJIETKHU, pa3BHUBAIOILMECT W3
VIE3EHXHMBI WU BBINOAHIONINE (DYHKUIMHW [JIMAAbHBbIX Makpodaros 6Jia-
rofaps CBOEH CrOCOBHOCTH K TIePEIBAXKCHHUSIM.
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OTpoCTKM HEPBHBIX KJIETOK, IIOKPEBITHIE 000JIOUKAMM, HA3BIBAIOTCS
HepeHbimu ¢on0kHamu. 110 cBOEMy CTPOCHMIO HEPBHBIE BOJIOKHA NETISAT-
Cd Ha TOHKHUE 6e3msaikomubie (Oe3mueaunosvle, amueaunossie) N TOMN-
CTBIE MaKomHbie (Mueaunogoie). Kaxaoe BOJTOKHO COCTOUT U3 OTPOCTKA
HEPBHOHN KJIETKM (AaKCOHA WJIM JSHAPUTA), KOTOPOE JIEXMT B LIEHTpe
BOJIOKHA U Ha3bIBACTCS 0CEe8bM UUAUHOPOM, U OKPYKAIOIIEH ero 060~
JIOUKH. Y 0e3MHUECIMHOBOTO M MUCIUHOBOIO HEPBHBIX BOJOKOH 000-
Jlouka o0pa3oBaHa KIETKAMUY HECHPOIINHU (OJIUTOACHAPOIUTAMHU), TIO-
JIYYMBIUUMMU Ha3BaHUE Helposemmoyumos (IIBAHHOBCKUX KJIETOK).
Y 6e3MHeTMHOBOrO HEPBHOTO BOJIOKHA BOKPYT OCEBOT0 LIVJIMHIAPA UME-
ercd TOHKas o0oyiouka (Helposemma), KOTOpast MOXET OKPYXaTb He
OJHO, a HecKoJbKOo (mo 10—20) oceBbIX LWJIMHAPOB, TIPUHAIIEXA-
XX PA3HBIM HECPBHBIM KJICTKaM.

MuennHOBBIe (MSIKOTHbBIE) HEPBHBIE BOJIOKHA TOJNIIE Oe3MHUeNn-
HOBBIX. ¥ MUEJIMHOBBIX BOJTOKOH BOKPYT OCEBOro LIMJIMAAPA pacrioia-
raercsi 000JI0uKa, coaepXKalllasi BO BHYTPEHHUX €€ CITOSIX MHEJIMH (JTU-
nuabl). CHapyXKyu MUETMHOBOE BOJIOKHO MOKPBITO HAPYXHOM 060I0UKOM
HENPOJIEMMOLIMTOB, K KOTOPOI MpujeXxaT HUTOIUTa3Ma ¥ Sapa 3TUx
KJICTOK.

Bce HepBHbIE BOJIOKHA 3aKaHUYMBAIOTCS KOHIIEBBIMHU anapaTtaMy —
HepgHviMu oKoHuanuamu. 11o GyHKIIMOHATEHOMY 3HAYCHUIO BHIIEJISIIOT
TPU FPYNIEBI OKOHYAHUHA: PeUENTOPHBIC (JYBCTBHTENLHBIC — peller-
TOphL), 3 dekTopHbie (2DDEKTOPH) U MEXKHEHPOHHEIE, OCYIIECTB-
JISTIOUIUE CBSI3b HEWPOHOB MEXY COOOM.

Peyenmopnbie (yyecmeumenvhoie) HepgHble OKOHUAHUS SIBIISIIOTCS
KOHLICBBIMU anfapaTaMyd ACHIPUTOB YYyBCTBUTEIbHBIX HEHPOHOB.
B cOOTBETCTBUM € UX CTPOCHUEM BEIACIIIOT CBOOOIHEBIC M HECBOOGO/ -
HbIC HCPBHbIC OKOHYaHUsl. C80000Hble HepaHble OKOHYAHUA TIPECTaB-
JISI0T cODOM TOJZIBKO KOHLIEBBIE pa3BeTBICHUA AeHAPUTOB. Hecsob00-
Hble HepeHbie OKOHYAHUA COCTOSIT U3 CaMOTo OKOHYaHWS HEPBHOTO
BOJIOKHA OKpyxXalollleil 060s10uku (Karncynsl). [Tpu HaIM4uy y OKOH~-
YaHUSI COCAUHUTEIBHOTKAHHOM KaICyJIbl OKOHYAHUST Ha3bIBAIOT WH-
KalcCyJUPOBAHHBIMU. ECIU COCAMHUTECALHOTKAHHON Kamncylbl HET,
MIPUCYTCTBYIOT TOJbKO TJIMAJbHBIC 3JEMEHTH, OKOHYAHUS HA3BIBAIOT
HEWHKAICYJIMPOBAHHBIMHU.

Bhpexmopnbie Hepsubie OKOHYAHUA TBIAIOTCS KOHIIEBLIMYU ariapa-
TaMW HEHPUTOB B OpraHax M TKaHSIX, TPH YYACTUM KOTOPHIX HEPBHBII
WMOYJIbC TIEPEAETCsl TKaHIM pabouux opraHoB (HanpUMep, HEpBHO-
MBILLIEYHOC OKOHYAHME) U XKejle3aM (CEKpeTOPHOE OKOHYAHME).

Meocnelipornnsle HepaHble OKoHUaHUA (cUHANCHL) STBIAIOTCS criellHa-
JIU3UPOBAHHBIMHM HEPBHBIMH OKOHYAHUSIMH HEPBHOI cHCcTeMbl. Mex-
HEMPOHHBIE CUHATICHI TIPEACTABISIOT CODOM CTPYKTYPHI, COAEPXKAIINE
NPECUHANTUYECKYI MeMOpaHYy HEPBHOTO OKOHYAHUS
U NMOCTCUHANMTHUUYECKYI MeMOpaHy JIpyroil HepBHOM
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KJIETKU. Mexny 3TMMyu MeMOpaHaMu UMeeTCl CUHaANTuyYeckKas
11 € J1 b, B KOTOPYIO B MOMEHT Iepeiauy HEPBHOIO UMIIYJIbCa MOCTY-
1a10T 6MOJOrMYEeCKH AKTHBHbIE BellecTBa (M € 1M aT O P bl), BHIIE-
AsieMble U3 IIPECHHATITUYECKHX TY3BIPLKOB [IPECUHAINITUYECKON yacTH
cuHanca. [To cBoeMy pacnolOXeHHMIO pasipdalroT CHUHANCH a K € O-
coMaTHuecCKUe (OKOHYAHUE AaKCOHA HAXOAMTCS Ha TeJte Lipyrou
HECPBHOM KJIETKM), aKCOLEHAPUTHYE CKUE (OKOHYAHMUE aK-
COHa KOHTAKTUPYET C IACHIPUTOM JAPYroi KJIETKM) U a K € 0-a K € O-
HallbHb e (aKCOH OTHOU KIETKA KOHTAKTUPYET C aKCOHOM Ipy-
roil HEPBHOM KJIETKH).

B HepBHOI TKaHM HEPBHbBIE KJIETKH KOHTAKTUPYIOT MEXIY COOOM,
0bpasys Lenoukyu HeiipoHos. HellpuT oIHON KIETKH BCTYNAeT B KOH-
TAKT ¢ ASHAPUTAMU WJIM TEAAMU APYTHUX KJETOK, a 3TH, B CBOIO O4e-
pelb, 00pA3yIOT COCAMHEHUS CO CACAYIOIIMMH HEPBHBIMK KIETKAMMU.
B MecTax TaKuX KOHTAKTOB MeMOpaHbl JBYX COCEIHUX KJIETOK pasice-
HBI LEJBI0 IMPUHOI 10 20 HM. Takasi 61130CTh MeMOpaH objieryaeT
1iepexo/ HEPBHBIX UMITYJILCOB OT OAHMX HEPBHbBIX KIETOK K COCELAHUM.
HepBHble KIETKH, COSIMHSISICH C IPYTUMU KJIETKAMHU MMOCPENCTBOM CHU-
HArCoB, o0ecreYynBaloT BCE peakllMh OpPTaHu3Ma B OTBET Ha pasapa-
xeHue. COBOKYITHOCTb HEHPOHOB, IO KOTOPBIM OCYLUECTBISCTCA IIe-
penaya (IEpeHOC) HEPBHBIX MMITYJILCOB, (DOPMUPYET PeuIcKTOPHYIO
ayry.

Opranbl, CHCTEMBbl W aNNapaTbl OPraHoB

Opranbl NOCTPOEHBL M3 TKaHed. Opran — 3TO 4acTh Teia, 3aHUMa-
lowas onpeneIeHHOe MECTO B OpPraHW3Me, MMEIOoUIash CBOMCTBEHHBIC
cvy GOPMY M KOHCTPYKIKIO, BHITIONHAIOWIAS IIPUCYILYIO 3TOMY Opra-
Hy dyHxumio. B 06pazoBaHuM Kaxka0ro opraHa yuyacTBYIOT BCE HEThIPE
BMgA TKaHeH, HO TOJbKO OAHA TKaHb fABIIETCS A1 HETO TJIaBHOW,
paboueit. Tax, Mt MO3ra IJ1JaBHOU SIBJISIETCSL HEPBHASI TKaHb, ISl e~
'[eHHM BTIIMTEIHANbHAY, [Jis MBILIL — MBILIeYHas1. B 3Tux opraHax npu-
CYTCTBYIOT U JIDYTME TKAHH, BHITIOJHSIOLIME BCIIOMOTATe/IbHbIE (DYHK-
(IMU. DNUTEIUAIbHAS TKaHb BLICTHIIAET CAU3UCThIE 00OIOYKIN OPTAHOB
HuLeBaperys, AbIXaTeJsHOM U MOYEBBLIEANTEILHONK CHCTEM; COCAU-
1IUTeJIbHAsl TKaHb OCYHIECTBIISIET 3alIMTHYIO, ONIOPHYIO, TPO(HUUECKYIO
(pVHKUMM; MbIllIEYHAS TKAHb Y4aCTBYET B OOPA30BAHUU CTCHOK TOJIBIX
BHYTPEHHHUX OPraHOB, KPOBEHOCHBIX U IMM(MATHUYECKUX COCYIOB, NPO-
IOKOB XeJes.

Opranbl, UMeloinye ob1iee TPOMCXOXAEHUE, eUHbII MIJIaH cTpoe-
1119, BBITONHSIIOUIME 00HIYyI0 QYHKIUIO, O0Pa3yloT CHCTEMY OPraHoR.
BLIAEASIOT CUCTEMEI OPTAHOB TUILEBAPEHUA (TTHINEBAPUTEIBHYIO CHUC-
reMY), AbIXaHUA (IbIXATEIbHYIO CHCTEMY), MOUYEBYIO CUCTEMY, MOJO-
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BYIO, CEpAEYHO-COCYIHUCTYIO, HEPBHYIO U Ap. Tak, NulleBapUTeNbHASs
CUCTEMA pPa3BUBAETCHA M3 IIEPBUYHON KMIIKU, UMEET BUI TPYOKU C
PACLIIUPEHUSAMY U CYXKEHUSIMU B OIpedeeHHbIX MeCTaX U BHITIOJTHSET
¢byHkuun numiesapenud. [ledeHsb, MomKeXyRouHas Xeaesa, OOIbIe
CJIIOHHBIC XKEJE3bl ABISIOTCA BBIPOCTAMU NMUILEBAPUTENBHOM TPYOKH U
TECHO C HEIO CBA3aHBL. B Teje 4eioBeKa BBIIEISIOT TAakXKe almnaparhl
OPraHoB. Y amnmapara opraHbl 00beAWHEHEl eqMHOM, 06meil GyHKIIN-
€i, HO MOTYT UMETH Pa3HOE MPOUCXOXIAECHUE U pa3sHoe cTpoeHue. Ha-
IpUMeEp, OTIOPHO-IBUTATEABHBIN anrnapar, 00pa30BaHHBIA KOCTAMU U
MBILILAMA, UMEIOIIMMH Pa3HOE IPOUCXOXIEHHE U pa3HOe CTPOCHHE,

BBIIIOJIHACT (DYHKLII/II/I OITIOpBbI U IBMXKCHHA. SHILOKpI/lHHbIﬁ alrmapar |

COCTOUT W3 XEJe3 BHYTPCHHeH cekpenum (rumodus, HaamodyeuHu-
KW, IIUTOBUIHAS XKeJe3a U APYTUC), UMEIOHIAX Pa3HOe TTPOHCXOXKIE-
HUE U pasHOEe CTPOEHUE, BhIPAOATHIBAIOLIMX OHOJOTHYECKHA aKTUB-
Hble BELIECTBA — TOPMOHBI, YYAaCTBYIOIIME B XW3HEHHO BaXHBIX
JYHKIIMAX OpraHu3Ma.

CucTeMBbl ¥ anrapaThi OpraHOB 06Pa3yIOT €AUHBIN LIEIOCTHBIN Ye-
JIOBEYECKMIA OPraHu3M.

Bonpocm A4 MMOBTOPEHHUA H CaAaMOKOHTpPpOAA:

1. Urto Takoe TKaHM 4YesioBeyeckoro opranusma? Jaitte onpenenenne, Ha-
30BUTE KJIaCCU(DUKALUUM TKaHeH.

2. Kakue BUABI STIMTEAMAIBHONM TKaHU BBl 3Haere? [lepeuncinre pasHo-
BUAHOCTH 3MUTESIMANIBHON TKaHU, JalTe KaXJI0il M3 HMX MOPGHOIOTHUECKYIO
1 (DYHKIIMOHANBHYIO XapaKTepUCTHKY.

3. OnumuTe CTpOCHNE M PYHKIIMKM KPOBH, HA30BHUTE U3BECTHLIE BaM LU -
PBI, XapakTepU3yIoIie COCTaB KPOBU.

4.IlepeuncnauTe BUABI MBILIEYHON TKaHU, JaliTe HM MOPGOIOTHYECKYIO U
(hyHKUMOHANBHYIO XapaKTepPUCTHKU.

5. Kak yctpoeHa HepBHas kneTka? HazoBuTe ee 4acTv ¥ BHITNOJIHSIEMBIE
GbYHKLIUH.

6. Uto Takoe opraH, CUCTEMa OPTaHOB, armapart opraHos? Jlaiite orpene-
JieHUe, TIPUBEIUTE TPUMEPHI.

OIIOPHO-/IBUTATEJILHBIN AITITAPAT

OBIIAA XAPAKTEPUCTUKA AIIITAPATA
OIIOPBI K IBUXKXEHUA

JBVXeHUs, TepeMELIEHUS B TIPOCTPAHCTBE — OJAHA U3 BaXHEHILINX
(DYHKIHHA XHUBBIX CYILIECTB, B TOM 4HCAe U yeaoBeka. OyHkuuio asu-
KEHHUIA y UeIOBEKa BLITIONHAET ONOPHO-ABUraTeIbHbIA anmnapar, oobe-
JIMHAIOWUI KOCTH, UX COCNUHEHUS U CKEJIETHbIC MBLIIITIBL. OTIOpHO-
JIBUTATEIbHBIN afirapar pazaeisioT Ha IIaCCUBHYIO U AKTUBHYIO YACTH.
K naccuenoii wacmu OTHOCSAT KOCTH M WX COCAUHEHUS, OT KOTOPBIX
JABUCHUT XapakTep ABWXKECHUWHA yacTei Tena, HO caMM OHHM BhIIIOJIHSTh
JIBUKEHUS HE MOTYT. AKIMUGHYI0 acmb COCTAB/ISIOT CKEJIETHBIE MBILLI-
11bl, KOTOPBIE 00J1aa10T CITOCOOHOCTHIO K COKPAIIEHUIO U IIPUBOIAT B
JIBUXKEHHUE KOCTU CKeJieTa (KOCTHHIE phIUyarH).

Creunduka annmapata onopbl ¥ IBHXEHHI YeIOBEKa CBsi3aHa C
BCPTUKAIBHBIM TOJOXEHUEM €ro Tesa, MPSIMOXOXIeHUEeM U TPYIo-
BO# gesArenbHoCcThIO. [pUcniocobeHNs K BEPTUKAIBHOMY HOJIOXKE-
HUIO TEJIA UMEIOTCH B CTPOEHMH BCEX OTHAEJOB CKEJieTa: MO3BOHOUHU -
Ka, yepena M KOHeuHocTell. YeM OiMXKe K KpecTily, TEM MacCHUBHee
1103BOHKH ([1OSICHWYHBIE), UTO BHI3BAHO OOJIBIION HATPY3KOM Ha HHX.
3 TOM MecTe, e MO3BOHOUHHK, NPUHMUMAIIINIA Ha ceOs TAKECTh
'0JI0OBBI, BCETO TYJOBMIIA U BEPXHUX KOHEYHOCTEH, omnupaercss Ha
ra30Bbl€ KOCTH, IO3BOHKU (KPECTLIOBLIE) CPOCINCEH B OIHY MAaCCHB-
HYI0 KOCTh — KpecTtell. M3rnber co3maior HauboJiee 61aronpusiTHLIE
YCJIOBUA LIS TIOAAEPKAHUS BEPTUKAIBHOIO 110JIOKEHHUS TeJla, a TaK-
K¢ JUISL BRITTOJIHEHMS PECCOPHBIX, NPYXKUHAMNX GYHKLUH MTPU XOAb-
Oe n Oere.

HuXHMe KOHEYHOCTH YeJIOBEeKa BHIIEPXHUBAIOT GONBINYIO HATPY3Ky
M HEJIMKOM NPUHUMAIOT Ha cebs pyHKUMHU nepeasrikeHust. OHu ume-
10T 60JIee MACCUBHBLIA CKeJIEeT, KPYIIHbIE M YCTOMYMBBIE CYCTaBLI M CBOJI-
'1aTylo cromy. Pa3BuTble NMpPOMOJIBHBEIE U IOMEPEYHBIE CBOMBI CTOIIBI
MMEIOTCS TOJIBKO Y 4YeloBeKa. ToukaMu OMOpsl CTOIbl SBILIOTCS TO-
JIOBKM TUHIOCHEBBIX KOCTEH cliepeau ¥ MATOYHbIM Oyrop czamu. [pyxku-
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HSILIME CBO/IBI CTOMBI PACIIPENENSIOT TAKECTh, MPUXOASIIYIOCS HA CTO-
My, YMEeHbIIAKT COTPSICEHUS U TOTYKHU TIPU XoAb0e, COOBLIAI0T IaB-
HOCTb TMOXOJAKE. MBIIIIBI HHXKHEH KOHCYHOCTH 001anaiT OodbiLeit
CUJIO, HO BMECTE C TEM M MCHBLIMM pa3zHOOOpa3ueM B CBOEM CTpOEC-
HMH, YEM MBIl BEPXHEH KOHEYHOCTH.

OcBoboX/IeHHE BEPXHUX KOHEYHOCTEH OT (DYHKIIMIT onmopsl, MPU-
crnocobeHe UX K TPYAOBOM JeSITebHOCTU MPHUBEIH K OBJIerYeHUIO
cKeieTa, HATMYHMIO 6OJBIIIEero KOJIMYECTBA MBI Y MTOJABUXHOCTH Cy-
craBoB. Pyka uenoBeka npuobpesna ocoOyio NOABUXKHOCTb, KOTOpas
obecrieynBaeTcsd IIMHHBIMUA KJIIOUMLAMH, MOJOXEHHUEM JIONATOK,
¢$HopMOii rpyJHON KJIETKH, CTPOEHUEM TUIEYEBOTO U APYTHUX CYCTaBOB
BEPXHUX KOHEYHOCTEH. bytaronaps Koumnie BEpXHsisl KOHEUYHOCTh OT-
CTaBJICHA OT I'PYAHON KJICTKM, B PE3YIbTATE YEro pyka mpuodpena 3Ha-
YUTCABHYIO CBOOONY B CBOMX IBHXKEHUSX.

Jlomatku pacnosioxeHbl Ha 3aAHCH MOBEPXHOCTU T'PYAHON KJICTKHU,
KOTOpas YILTOUIECHA B MEPeAHE3aqHEeM (CarMTTAIbHOM) HaNpaBACHUU,
CycTaBHble ITOBEPXHOCTH JIOMATKM M ILJICYEBOW KOCTU 0OeCcHeuuBaiOT
00JibLIYIO CBOOOLY U pa3HOOOpa3ne NIBUXECHUH BEPXHUX KOHEUHOCTEI,
ux 60JIbILON pa3zMax.

B ¢B43u ¢ npuUcriocoGieHUEM BEPXHUX KOHEUHOCTEH K TPYAOBbIM
orepanusiM UX MycKyiaTypa ¢yHKUHOHAABHO 0ojice passuTa. flonpuk-
Hasi KUCTb uejoBeKa IpuobpeTaetr ocoboe 3HaueHHE IS TPYAOBBIX
(pyHKiMil. bosbluas posb B 3TOM NPUHALIEKUT IICPBOMY MaNbLy KUC-
TH Gaaroaapst ¢ro 60JbLIOH TMOABUXHOCTH U CITOCOOHOCTH TIPOTUBO-
MOCTABLITHCS OCTATBHBIM MajIblaM. PYHKIIUK TepBOIo MAIblIa HACTOIb-
KO BEJIMKHM, YTO NPH €ro yTpaTe KUCTb MOYTH TEPSICT CrNOCOGHOCTh
3aXBaThIRATh U YAECPXKHUBATD TPEAMETHI.

3HAUYUTENbHbIC M3MEHEHMS B CTPOSHUM 4Yeperia TaKXe CBS3aHbl C
BEPTUKAIBHBIM TIOJIOXEHHEM Teja, C TPYAOBOW AESTeIbHOCTbIO U pe-
YyeBLIMU (PYHKUMAMHK. MO3roBoii otaen yepena sIBHO npeodiagaeT Hall
JUUEBBIM. JTMLEBOI OTAEN MEHee pa3BUT U pacroaraetTcs oi Mo3ro-
BBIM. YMEHBUIEHUE PA3MEPOB JIMLIEBOrO Yeperna CBsA3aHO C OTHOCHUTETb-
HO HEOOJTBIIMMU pasMEpaMH HUXKHEH YeTIOCTH ¥ IPYTHX €r0 KOCTCH.

CKEJIET

Ckener (ot rped. skéleton — BBICYLIEHHBIN) NpeACTaRAsIET COOOI
COBOKYMHOCTB KOCTE, OIpeaeIeHHBIM 00pa3oM COeAHEHHbIX OIHA C
npyroit (puc. 14). ¥ B3pOCaOro 4ejaoBeKa CKENET COCTOUT MPUMEPHO U3
206—208 xocrteit. Y ckeyieTa BbIAETSIIOT TPU OTAENA: CKeJIeT TYJIOBHIIA,
CKEJET yepena u CKejeT KoHeuHocrei (Tadi. ).

CkeJieT TyJIOBHIIA, CJYKAIIWK OTOPOI A1 IOJIOBbI U BEPXHHUX KO-
HEYHOCTel, a Takke 3alUMTOW I CMMHHOTO MO3Ta M BHYTPEHHUX
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Puc. 14. Ckener uesnoBeka. Bun criepeau:
| — uepen; 2 — MO3BOHOYHbIN cTONO; 3 — Kitounna; 4 — pebpo; 5 — rpyauHa,
6 — maeuyeBas KOCTh, 7 — Jly4yeBasi KOCTb; 8 — JIOKTeBasi KOCTh, 9 — KOCTH
zansictbs; 10 — nmsacTHele KoctH; 11 — dananru nampues xucty; 12 — moxn-
B3JOLIHAsA KOCTh, 13 — kpectell; 14 — nobKoBasi KocTh; |15 — cemanmiuHasg
KOCTh; 16 — OeapeHHast KocTh, 17 — HaakoseHHMK; [8 — BosbliebeploBas
KOCTh, 19 — MasoGepuoBast KoCTh;, 20 — KOCTH TPeATUIIOCHBI; 21 — IITrocHe-
BBble KOCTH, 22 — pajaHry najibleB CTOMbI
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OpPraHOB, COCTOUT M3 TTO3BOHKOB, 00pa3yIoILNX MO3BOHOYHMK, U KOC-
Teii rpyIHOi KieTku. Kaxipiil CECTMEHT CKeJleTa TyJIOBMILA Y YEJIOBEKa
00pa30BaH I103BOHKOM, a B IPYJHOM OTIe1e — TakxXe Iapoii pebep u
Y4aCTKOM I'PYIHHBI,

Tabauuya 35

KocTH Tena yenoBeka

YacTh Tena HasBaHune XKoCTei U UX KOJUYECTBO
TynoBuie TTo3Bouku 31—33
meiHple 7

TpyaHble 12
MOSICHUYHbBIE 5
KpecTell (5 CpOCIINXCSl KPECTLOBIX
[O3BOHKOB)
KOMYHK (3-—5 KOTTYMKOBBIX MO-
3BOHKOB)

Peb6pa 12 nap

Ipyanna

Yepen 23 KOCTH, B TOM YHUCJI¢ HEMapHble —
o0HasA, 3aTblIOYHasA, KJIMHOBUI-
Hasl, HUXHSS YETIOCTb, MOIbSA3bIY-
Has KOCTb W MapHble — TeMEH-

HBIE, BUCOUHbIE, CKYJIOBbIE U AD.

32 KOCTH y OAHOW BepXHEl KOHETHOCTH
KITHYM LA
Jorarka
TieueBasi KOCTh
JiyueBasi KOCTb
JIOKTEBas KOCThb
KOCTH 3ansicThs 8
MSICTHBIE KOCTH 5
¢ananru nansuen 14

BepxHsisi KOHEUHOCTH

31 KoCTb y OHHOM HUXHEN KOHEYHOCTH
Ta30Basi KOCTb
GenpeHHast KOCTb
HAIKOJICHHMK
GonbledeplioBas KOCTb
Mano0epioBasi KOCThb
KOCTH TNPEAILTIOCHBL 7
MTIOCHEBbIE KOCTH 5

HuxHss1 KOHEYHOCTD

dasanru nanpies 14
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CkeJiet TOJIOBBE — Yepern, 3alIMIIACT TOJTOBHOU MO3T, OpraHbl 4yBCTB
U CIIYXXUT OTIOPOM JUTSl HAYAIbHBIX OTAENIOB OPraHOB MUILCBAPEHUS U
JIBIXAHUSI.

Ckener BepXHHX W HHXKHHX KOHEYHOCTeH JIC/SIT HA CKEJIeT CBODO-
HOUM KOHEUHOCTU M cKeneT riosgca. CKeJeT 1osica BEpXHUX KOHEYHO-
creil (IUIeyeBoro 1mosica) COCTOUT U3 ABYX MapHBIX KOCTEW — JOTATKH
M KJIIOYMILIBL, 2 CKeJleT CBOOOAHON YacTHh BEpPXHEW KOHEYHOCTH — U3
Tpex OTACIOB: MUIEYEBOU KOCTU, KOCTEHW NPEATUICUbS U KOCTEN KUCTH.
CxeseT nosica HYMXXHUX KOHeUHOCTeH (Ta30BbIi M0OSIC) COCTOUT U3 Tap-
HOWM TA30BOIt KOCTH, @ CKeJ1eT CBOOOAHOU YacTU HUXKHEU KOHEYHOCTH
TAKXKe MOJApa3Ae/isiioT Ha TPpU oTaeaa: OelpeHHYI0 KOCTb, KOCTH TO-
JIEHU U KOCTU CTOTIbE. CKeJleT BEpXHE KOHEYHOCTH CIYXUT I 3a-
XBaTblBAHUSI U NEPEMEUICHUS IPEAMETOB B TIPOCTPAHCTBE, & HUXKHUX
KOHEYHOCTeN — AJs1 ONOphl M nepeaBuxeHns. Kaxnaga koctb — ca-
MOCTOSITCJILHBIM OpraH, BbINOAHAIOLWINHA ONPEACIEHHYI0 QYHKUHIO.

/

Knaccudukanua 4 CTpoeHne KocTei

Koctn ckenera ommmuatorest o ¢gopMe M ctpoeHHUo. Pasznuyalor
Tpybuarteie, ryouyatsie, JOCKHE, CMELIAHHbIE U BO3IYXOHOCHBIE KOC-
™ (puc. 15). TpybuaTele KOCTH NMOAPA3AEASIOT Ha JUTMHHBIE (TLleuesas,
SeapeHHas, KOCTH IpeaIlieubst U TOJICHU) M KOPOTKHE (KOCTY TUTIOC-
HBI M TIPEIITIOCHB, ataHTy maibleB). KocTh, 3a MCKIHOUEHHUEM CY-
CTABHBIX TMOBCPXHOCTEH, MOKPBITHI COeIMHUTEIbHOTKAHHOU 000104~
KOH — HAAKOCTHUHEHR, KOTOpasi BbHIMTOJIHSIET KOCTEOOpa3ywoliyio U
saUTHYI0 QYHKIHKU. HajJkocTHHIIA MPOYHO cpalleHa ¢ KOCThIO TpHU
[TOMOLIK COCAUHUTENBHOTKAHHBIX BOJIOKOH, ITPOHMKAKILKX B T1yOb
KoCTU. HapyxHBII cl10i HaiKOCTHHLIbI TPYOOBONIOKHHUCTBIN, COCTOUT
13 CITOXHO MMeperieTalolIMXCs BOJOKOH M KIETOK COSAUHMUTENBHOM
tKany. B 3TOM cl10e MHOTO KpOBEHOCHBIX COCYIOB, HEPBHBIX BOJIOKOH,
0oBCCrICUMBAIOILMX XKXU3HEIeITeIbHOCTh KOCTU. BHYTpeHHMI cJIOM Han-
KOCTHULIB TOHKNH, COACPXKUT OCTEOTEHHBIE KIETKH, U3 KOTOPBIX 00-
PA3VIOTCH 0CTE00JACThl — MOJIObIe KOCTHBIE KJICTKU. 3a CUET KOCTEe-
oBpasyoumeit yHKIMU HATKOCTHULB KOCTb PACTET B TOJIIWHY M
CpACTACTCS TIPH TIepesioMax.

BryTpu Kocteil MMEIOTCS KOCTHOMO3roBas NoJIocTb (Y TpyOUaThiX KO-
cTeil) M s9eKH Ty0YaToro BemecTBa, B KOTOPBHIX HAXOAUTCS KOCTHBIA
MO3T. Y HOBOPOXIEHHOTO pedeHKa U B IETCKOM BO3PacTe KOCTHOMO3I0-~
Bbl€ TIOJOCTH 3allOJHEHbl KPACHBIM KOCTHBIM MO3TOM, KOTOPBIN BbI-
A0IHAET KPOBOOOPA3YIOLUYIO U 3alInTHYI0 ¢GyHKUMH. M3 CTBOMOBBIX
KJIETOK KPAacHOT0 KOCTHOTO MO3ra o0pasyloTcs KJIETKH KPOBM (dpH-
TPOLMTBI, JEMKOLUTI) H KJISTKH UMMYHHOM CUCTEMBI (TUMMOLUTDI).
Y B3pOCNoro 4eaoBeKa KPacHbii KOCTHBII MO3T COXPaHSIETCS TOJNBKO B

73




Puc. 15. Bune! kocteii:
1 — mmvHHag (Tpybuarasi) KOCTh; 2 — I11710CKast KOCThb; 3 — ryb4yarbie (KOpOT-
KHe) KOCTH; 4 — cMellaHHash KOCThb

q4elikax rybuaTtoro BelllecTBa KocTei. JIpyrue KOCTHbIE MOJOCTH CO-
epKaT OXMPEBLUIMA KOCTHBIM MO3T, YTPAaTUBILINI CBOM QYHKIIUHA.

Co CTOpOHBI KOCTHOMO3TOBOM IMONOCTH U sYeeK IydyaToro Bellle-
CTBa KOCTb MOKPbITA TOHKOU COEIMHUTENBHOTKaHHOM TIAaCTUHKON —
3HAOCTOM, TaKXKe MPOLYLUMPYIOIUMM KOCTHYIO TKaHb M COACPXAILUM
OCTEOTE€HHBIE KIIETKH.

KocTy ckenera M CKeJIET B LEJOM BBINOJNHAIOT OTIOPHYIO, ABUIa-
TEJBHYIO U 3aIUTHYIO (PpyHKLMHK. KOCTH cKeseTa TakxkKe SBISIOTCA AETIO
JUUTSI MMHEPAJTBbHBIX colie — docdopa, KaIbLMs, XeJie3a, MeIU U IPYTUx
MUKPORJIEMEHTOB.

IIpouyHocTs KocTel obecrieunuBaeTcsl GU3UKO-XUMUYECCKUM EIUH-
CTBOM B HUX OPraHWYECKMX KU HEOPTaHUYECKHUX BEILIECTB, a8 TAKXKE KOH-
CTpyKLMeit KocTHOUM TKaHU. [1o TBEpAOCTH M YIIPYTOCTH KOCTH MOXKHO
CpaBHMBATh C OPOH30# M 4yryHOM. M3 KOCTHOI TKAHU MOCTPOEHO KOM-
[TaKTHOE U ry0uyaToe BEUIECTBO KocTeit. KoMilakTHOe (IJI0THOE) KOCT-
HOE BemecTBO 00pa3yeT HapYKHBIH ctoi Kaxnoi koctu. I'yduaroe Be-
mecTBo, 00pa3oBaHHOE KOCTHBIMHU MepeKaagmHaMu (0ankamwu),
HAaXOJUTCS TOJ KOMIIAKTHBIM BelECTBOM. Y TpyO4daThIX KOCTEH B 00-
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JacTH MX Tena (avadusza) KOMITAKTHOEC KOCTHOE BELIECTBO TOJICTOE
(no 1 ¢cm). Ha koHuUax TpyOUaThIX KOCTEH, Y INIOCKUX U APYTUX KOCTEM
ITOT CJI0M TOHKHiI1. KOMITaKTHOE Be1IeCTBO IMTPOHU3aHO CUCTEMOM KOC-
THBIX KaHAJIOB, B KOTOPBIX PAcCIOJIaralorcsi KPOBEHOCHBIC COCYAbI M
HEPBHBIC BOJOKHA. Kaxablii KOCTHBIN KaHan (KaHal OCTeOHAa) OKpYy-
KEH KOHUEHTPUYECKUMM IIACTUHKAMHU B BUae 4—20 TOHKUX Tpybo-
4eK, BCTaBJIeHHBIX OfHA B Ipyryio. CrucreMa Takux TpyboueK BMeCTe C
KaHaJIOM NOJy4Yusia Ha3BaHKe OCTEOHA, UJIY TAaBEPCOBO# cHCTEMbI (pHC.
16, cM. 11B. BKJIL.). [TpocTpaHCTBa MEXKITY OCTCOHAMM 3aHSIThI IIPOMEXKY-
TOTHBIMM, WM BCTaBOUHBIMHU, IUIACTMHKAMM, KOTOpbIe Ipu mnepe-
CTPOWKE KOCTHM B CBA3M C M3MEHSIIEHCS (DU3MYECKOM Harpyskou
CAYXKAT MaTepHaJloM AJisT 00pa30oBaHMSI HOBBIX OCTeoHOB. [ToBepxHOCT-
HbLI CJIOH KOMIIAKTHOTO KOCTHOIO BELIECTBA MPEACTABACH HAPYKHbI-
MM OKPYXAIOWUMHU TUTACTUHKAMMU, SIBJISTIOLIIMUCS TIPOIYKTOM KOCTE-
00pa3oBare/bHON PyHKLUMY HAZKOCTHULBL. BHYTpeHHUIT €10 KOCTH,
I'PAHMYALLMIA ¢ KOCTHOMO3IOBOMH IOJIOCTbIO/ U fYeiiKaMK rybuaroro
BeniecTna, obpa3zoBaH BHYTPEHHUMU OKPYKAIOIIMMU TIACTHHKAMH U
HHOKPBIT BOJIOKHUCTON COENMHHUTEIILHON TKAHBIO — SHIOCTOM.

['ybuaToe BelleCTBO, pacrioaraioiieecs Mo KOMIAKTHbIM, HAXO-
JIMTCSI B KOHIIAX TPYOUarbIX KOocTelt — snuduzax, B Tegax ryéyarnix,
CMEILAHHBIX KOCTEH, B TIOCKUX ¥ BO3AYXOHOCHBIX KOCTsX. I'yOuatoe
KOCTHOC BELUECTBO COCTOMT M3 KOCTHBIX MEPCKIAAMH, pacrojiaraio-
HIMXCS B Pa3/IMUHbIX HAMPABJICHUSIX U COCAMHSIIOIMXCS MEXAY COOOM.
PacnpenesicHrHe KOCTHBIX OePeKyIaanH (6aloK) COOTBETCTBYET HArIpaB-
JICHUIO OCHOBHBIX JMHUU cxXaTtusl (DaBA€HUSI) U PACTSLKEHUS, JeH-
CTBYIOLIMX HA KOCTh. Takoe pacnoiokeHMe KOCTHBIX TIePeKIaMH MO
VIJIOM APYT K Ipyry obecrniedmBaeT paBHOMEPHOE pacrpenejeHue IaB-
JCHHUS W CHJIBl JSICTBUS MBILIL Ha KOCTH CKEJeTa.

KocTs oTaMuaercs 00Jbiloi MIacTUYHOCTLIO. B 3aBucuMOCTH OT
BCIUYMHBL HATPY3KHM HA KOCTU B HUX YBEJIMUMBACTCSI UM YMCHBILACT~
Cs1 YUCIIO OCTEOHOB, M3MCHSICTCSt MX PAcNoOJIOXECHUC B KOMITAKTHOM
newiectse. Tpy NOCTOSIHHOM MbIHISYHOWM HATPy3Ke, 3aHATUSIX CTIOPTOM,
{PH3HYECKUM TPYIOM KOJUYECTBO OCTEOHOB M UX pa3Mephbl YBETUYU-
BIAKOTCSL, CIOM KOMIIAKTHOTO KOCTHOTO BELLECTBA Yy TPyOUaThiX M ApYy-
X KOCTEH yTOJMIAETCs, KOCTHOMO3TOBbIC TOJIOCTH cyxkKuBaloTcs. Ko-
CTHBIE NMepeKrIainHbl (6aKM) ryduaToro BeleCTBa TAKXKe YTOJIHAITCS,
1puodpeTaloT 6osee cioxHoe cTpoeHue (BeTBsTCs). KocTy mpu atom
CTAHOBSITCS Toslle, npovHee. Ilpu yMeHbUIeHUN GU3HUYECKON (MBbI-
HICYHOW) HATPY3KH, NPU CUASUYeM 00pa3e XHU3HH, LIMTEJIbHOM MO~
CIeIbHOM PEXUME BO BpeMsl GOJE3HU KOCTU CTAHOBSITCS TOHbIIE,
ciaabee.

ITpOYHOCTE KOCTH 00eCIIEYNBAIOT TAKXKE OPraHUYECKUE U Heopra-
ritueckue BeilecTsa. OpraHMYeCKre BELeCTRBA MPUIAIOT KOCTAM THo-
~OCTb, yrpyroctb. Heopranuyeckue BeutectBa (QocdopHOKMCABII
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KaJIbLWM, YOICKWUCHBI KadbUUNA W IPYTHE COJIM) MPUIAIOT KOCTIM
TBEPAOCTh. Y CYXO0il XKHBOM KOCTH Ha JOJNIO OPraHMYECKMX BELIEeCTB
MIPHXOANTCSI 0KOJIO 60 % ee MacChl, OCTATLHOE MPUHAMJICKUT HEOP-
TFaHMYECKUM COCIMHEHYSIM.

BiusiHve opraHu4ecKMX M HEOPraHMYECKUX BEIIECTB HAa IIPOYHO-
CTHBIE CBOMCTBA KOCTEl MOXHO IposepuTh B onbire. ITocie ynaneHus
OPTraHMYECKUX BELIECTB IPOKAJMBAHMEM KOCTH HA OrHE OHAa CTaHO-
BUTCS XpYNKOIi. YianeHve U3 KOCTM HEOPraHMYECKUX BEelIECTB (CO-
JIel) BHIIEPXKUBAHMEM KOCTH B KMCJIOTE JeJlaeT KOCTb MITKOM, rud-
Koit. CoueTaHne TBEPAOCTH HEOPTraHNIECKUX COSTMHEHMI ¢ YIIPYrOCThIO
OPTAaHMYECKUX BeNIeCTB 0OeCIeUNBaeT IIPOYHOCTh KOCTE.

BOITpOCbI a1 NOBTOPEHHUAS MU CaAaMOKOHTpPOJIA:!

1. Kakue cucteMsl OpraHoB o0pasyioT anmapaThl OMOPhI U ABMXKEHUS?

2. HazoBure oT/ieabI CKeJieTa U BXOOSIIME B UX COCTAB KOCTH.

3. Yto HaXOoIMTCSI B KOCTHOMO3TOBBIX MOJIOCTIX U stueiikax rybuyaroro Be-
IECTBA Y AETei M B3POCIBIX?

4. laiiTe XapakTepUCTUKY KOMITAaKTHOMY U I'yDUaTOMY BEILECTBAM KOCTH.

5. YTo Takoe OCTEOH, KaKoe OH MMeeT cTpoeHue?

6. Kakue cBoiicTBa MPUAAIOT KOCTSM OpPraHWYecKUe BELeCTBa, a Kakue
HeopraHuueckmue?

Pa3suTie U POCT KOCTEid.
Bo3pacTHbie HI3MEHEHHA KOCTei

B pa3BuTuu ckenera yenoBeka, KaK v APYTUX TTO3BOHOUHBIX, MOXK-
HO BBIAECJAMTb TPU CTAAMH: TIEPETIOHYATYIO, XPSIHEBYIO M KOCTHYIO.
ITpoluiecc »BOMIOIMM CKeNleTa B ¢UIOTeHe3e TTO3BOHOYHBIX KMBOT-
HBIX, 3aKJIa[Ka MIEPENOHYATOr0 CKEJIETA, CMEHSIEMOCTD €T0 XPSIIIEBBIM,
a 3aTEM KOCTHBIM — SIBJISICTCSI TIPOOOPA30M pa3BUTMSI CKEJIETA B OHTO-
TreHe3e y yeioBeKa.
V uenmoBexa KOCTHAS TKaHb MOABISIETCS Ha 6—8-1 Helesle BHYTPU-
yTpoOHO# X13HU. KocTh (hopMUPYIOTCS MM HETIOCPEICTBEHHO U3 3M-
OpHOHAJIBHOM COEIMHMUTENbHOM TKAHU — ME3EHXUMbI (NepemoHYaAThIH
ocTeoreHe3), MJM Ha OCHOBE XpPSAIIEBON MOMEIM KOCTH (XpAmeBOH
octeorete3). OHa onopHas TKaHb, MeHee U depeHupoBaHHas, 3a-
MelIaeTcsl Opyrou, uMelolleil 6oJjiee BbICOKHME MEXaHHYECKUE CBO-
ctBa. M3 5MOpHOHAILHOW COCIWHUTENBHON TKaHW, MMHYS CTaIMIO
XpAllla, pa3BUBAIOTCS KOCTH CBOJIa Yepemna, KOCTH JIMLA, 4acTb KJO-
yuLpl. Takue KOCTH Ha3biBalOT MEPBHYHBIMY, TOKPOBHLIMEA KocTamu. [1pu
Pa3BUTUM TAKMX KOCTEUH B MOJIOJOM COEAMHUTEILHON TKaHU (TIpuMep-
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HO B LEHTpe Oyaylieil KOCTH) MOSBISIETCS OAHA WIN HECKOJIBKO TO-
4eK OKOCTEHEHHUS. TOUKA OKOCTEHEHHUSI COCTOMT U3 MOJIOABIX KOCTHBIX
KJIETOK-0CTCO0JACTOB, YHMCJIO KOTOPHIX OBIcTpO yBeanuupaercs. Oc-
TEOONACTBl TPOAYLUPYIOT MEXKIECTOUHOE BEILUECTBO, B KOTOPOM B
JNIBHEHIIEM OTKJIANBIBAIOTCH CONMU Kanbliusi, CaMu ocTe0o0JIaCThI TIpe-
BPALIAIOTCS B KOCTHBIC KJIETKHA (OCTEOIIMTHI) U OKA3BIBAIOTCS 3aMy-
POBAaHHBIMU B KOCTHOM BemlecTBe. [TOBEpXHOCTHBIE CIIOM COEIMHU-
TEJbHOM TKAHM TIPEBPAILAIOTCS B HATKOCTHHILY.

Koctn Tynosumma, koHedHoOCTEH, OCHOBAHMSA Yepena pPa3BUBAIOTCS
Ha ocHOBe xpsuia. CHapyxXu Xpsiul MOKPHIT Hagxpsiuuauieii. Ee BHyT-
PCHHUI CJIOM, MPUIEKALIMI K XPALIEBOM TKAHU, ABISETCA POCTKO-
BBIM. CI)opMMpOBaHne KOCTEil IPOMCXOIUT M3 OMHOU MM HECKONBKHX
TOYEK OKOCTeHEHMUs. [lepBas mosBNsAeTCA B CpeAHEH YacTH Xpslla Ha
8- Henene 3MOpUOreHe3a M MOCTEIIEHHO PacrpoCTpaHsercst B CTO-
POHBI, M0Ka HE CHOPMUPYETCH BCA KOCTh. BHauaie BHYTpeHHMUIA CIIOW
HAIXPSILLHWLBI TPOLYLIMPYET MOJO/IBIC KOCTHBIE KNETKH (0cTeobac-
Thl), KOTOPBIE OTKJIAABIBAIOTCSI Ha TIOBEPXHOCTH Xpsilua (nepuxond-
panvroe okocmenerue). Cama HaaXpsiiHULA TTOCTETICHHO TTpeBpallaeTcs
B HaAKOCTHHULY, a oOpa3yrlluecs MOIOAbIE KOCTHbIE KJIETKH Haca-
MBAIOTCS HA TMPEAbIAYIIME CIOM KOCTHOU TKAHHU CIIOCOGOM HAJIOXKEHUS
(annosuuyn), GopmMupys Ha MOBEPXHOCTH Xpsilla KOCTHYIO IuidC-
THHKY. TakuM 00pa3oM, 3a C4eT HaAKOCTHUIL KOCTH PACTET B TOJ-
WUHY (nepuocmanvHbili cnocob 0Opa3oBaHUI KOCTHOM TKaHu). OgHO-
BPEMEHHO KOCTHAsl TKaHb HAUMHAeT OOpa30BBIBATHLCS BHYTPH XPsIllia.
BpacTaoiiasi BHYTPh Xpsilifa BMECTE C COCYAAMU COCIMHUTENbHAS
TKaHb 00pa3yeT MOJIOAbIE KOCTHEIE KJIIETKH, PACITOIAralolHecs B BUIE
TsEKEH BO3Je paspyluaoierocs xpsama. Takolt cnocod obpasoBaHus
KOCTHU (BHYTPH Xpsllia) HOJIYUHJI Ha3BaHNE IHXOHODAAbHOZO.

He3agonro 1o poXneHUST WIK TIOC/HE POXIEHUS TOUKHU OKOCTE-
HEHUS NOABISAIOTC B 3MU(PU3aX, KOTOPHIE A0 3TOr0 OCTABAINUCH XPA-
ueBBIMU. OHU yBETMUMBAIOTCSA B pa3Mepax, Xp4Ill MTOCTENEHHO 3a-
MelaeTcss KOCTHOM TKaHb1o. HeGospluas XpsimeBas Ipociioika MexXIy
OKOCTEHEBAIOIUUMU dNU(DU3OM U KOCTHBIM auadu3oM — snugusap-
Hbl XpAw — BBITOJHSIET KOCTEOOpasyouyn GyHKUUI B TeUueHUE
ITOCTHATAJILHOIO OHTOTEHe3a, I1I0Ka KOCTh He JOCTUTHET CBOUX OKOH-
yaTeJbHBIX pa3MepoB (18—25 net). K aToMy BpemMenn anudu3apHbIit
XPALL 3aMelaeTcsl KOCTHON TKaHblo, snudu3 cpacraercst ¢ nyadu-
30M, U KOCTb IIPEACTABJSIET €ANHOE Heaoe. B cBa3m ¢ kocreobpasy-
wieil dyHKuMel anudr3apHOro xpsilua TpydbuaTast KocTh PACTET B
JUTVHY.

KocTHOMO3roBoif KaHajl B TPyOUAThIX KOCTSIX ITOSIBJISIETCS B TOJILIE
auadusa no Mepe paccachiBaHUsI obpazosasieiics Koctu. IIpopacra-
IOLLIAsl BHYTPDb KOCTH 3MOpHOHaIbHas COeMUHUTENbHASI TKAHb JAET Ha-
4aJlo KPACHOMY KOCTHOMY MO3TY.
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Coenunenns kKocreii ckesera

KocTu ckesneTa y XUBOro yenoBeka COeAMHEHB Mexay coboit mpu
MTOMOLUU Pa3nNUHOro BUia coeamHeHui. Bee coeqnHenns kocreit cke-
JIETa YeJI0BCKA MOXKHO PA3JEINUTh Ha HETIPEPBIBHbIC, MOJIYCYCTaBbI (CUM-
($U3bI) U TIPEpBIBHBIE (CYCTaBbI).

Henpepoisabie coemunenust 06pa3oBaHbl pasTHYHBIMU BUAAMU CO-
CAMHMTEILHOU TKaHW. B 3aBMCMMOCTH OT BUOa TKaHM, 0Opasyiolnen
COCAMHCHMS, UX NOAPA3AC/ISIOT HAa COCNUHUTEIbHOTKAHHBIE, XPSILIE-
BbI€ M KOCTHBIC COCIMHEHWS.

Coedunumeavsnomrannsie, iy guéposnvte (1o HA3BAHUIO rpy6o-
BOJIOKHUCTON TKAHH), COCAMHCHUS (CUHACCMO3bt) XapaKTEPU3YIOTCS
Ha/In9uem COCAUHUTEILHON TKAHN MEXAY COWICHIIOLMMUCS KOCTSI-
MH. DTH COEAMHEHUS TIPOYHBIE, Bojiee UIU MeHee MOABHKHBIE.
K TakuM coeMHEHUSIM OTHOCAT 1IBbI MEXKLY KOCTSIMM yepena (3y6-
datele, YelyiuaTbie, MIOCKUE), CBSI3KH U MEKKOCTHBIE TTEePENOHKM.
CoeanHeHus1 KopHeii 3y60B ¢ 3yGHBIMY albBeOIaMU BEPXHEW U HUX-
HEH YeMOCTel TAKXE OTHOCAT K COCAMHUTENLHOTKAHHBIM, MOCKOMb-
Ky MCKIy KOpHEM 3y6a U CTEHKaMU aJIbBCO] MMEETCs TOHKAs Npo-
CJIOWKA COeMHUTENLHOM TKaH. K (pUOPO3HBIM COCAMHEHNAM OTHOCST
TaKXe¢ MEXKKOCTHBIE TIEPETIOHKH, KOTOPBIE HATSIHYThl MEXAY KOCTS-
MU TIPCATUIEYbS] U TOACHM U SIBIAOTCS MECTOM Hauana MHOTMX MBI,
K ¢ubposnbivM coenmHeHMAM OTHOCATCS CBSI3KH, KOTOPBIE COENMHA-
10T COCCIHUC KOCTH, YAEPXMBAIOT UX OIHY BO3Jie JPYToi, yKpen-
As10T cycraBbl. COCTOST CBSI3KM M3 MYyYKOB ILTOTHOM BOJOKHUCTO
TKaHH.

Xpawesvie coedunenusn (cunxondpoznr) XapPaKTEePpUIYIOTC HPOYHO-
CTBIO, SNIACTUIHOCTBIO, YIIPYTOCTHIO M MalOil MoABUXHOCTBIO. K Xxps-
UIEBBIM COCIMHEHUAM OTHOCST MEXIO3BOHOYHBIC NUCKU, XPsIIIEeBbIC
COCAMHEHNS C TPYAMHOM, XPSALUEBbIE NPOCIONKH MEXIY YacTIMH MO-
JIOABIX, €UIC HE CPOCILUXCS YacTei OJHON KOCTU. XPSILIEBbIE IIPOCIOWKHI
Ha3bIBAIOT BDEMEHHBIMH XPAIUEBBIMU COETUHEHUSIMU, MTOCKOJILKY OHH
B OTIPEC/ICHHOM BO3pacTe (0OBIYHO B MOAPOCTKOBOM, IOHOILECKOM)
3aMEILAOTCA KOCTHO TKaHbIO.

Kocmuvimu coedunenuamu nasbipaoT y4acTKi KOCTHOI TKaH u, 1o-
ABMBLIEHCS HAa MECTe NPEUIECTBYIOLIETO XpAwa (HanpuMep, B Mecte
COEIMHEH NS TOOKOBOM, NOAB3IOLIHON U CENANNIIHON KOCTCH B €M -
HYIO Ta30BYIO KOCTb MJIM B MECTaxX COCAUHEHUSI IMUGPU30B TPyOUaThIX
KOCTeW ¢ ux aracduzom).

[ToxycyeraBbl, Wiy cumMpH3bI, PEACTABISIOT COOOIL COCIUHEHUS
ABYX KOCTEH IPU MOMOLIM XPALIA (XPSIIEBOi POC/IONKK), B KOTOPOM
MMECTCA y3Kad IeJib, CojepxKallasg HeOOJbIIoe KOMUYECTBO XUAKO-
cti. [ToaHoro nepepsiBa MeXy AByMS TAKMMH COWIEHSIOUIMMUCS KO-
cramu eine Het. [TonocTs TosbKo HamevaeTesi. [TpuMepom Takoro co-
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CAWHEHMSA MOXET CIIYKUTb JJOOKOBBIT
cumMduU3 — coeauHEHNE MEXY ABY-
M$l JIOOKOBBIMM KOCTSIMM, 00pa3yio-
LUIMMH CTIepear KOCTHEIM Ta3s.
CunoBuaabHble (NpephiBHBIE) CO-
¢[HHEHNA, W1V CYCTaBbl, OTINYAIOT-
51 GOJTBILION TOIBMXHOCTHIO, PA3HO-
00pasreM IBUXKEHUH U CJIOXHOCTBIO
crpoeHus. Kaxnplii cyctaB nMmeer He-
CKOJIBKO OO0SI3aTeIBHBIX DJEMEHTOB
(puc. 17): 1) cycTaBHbBIE TTOBEPXHO-
CTH COUNEHAIOIIMNXCS KOCTeH; 2) cy-
CTaBHOU Xpsill, MOKPbIBAIOUUH Cy-
CTaBHbIE TIOBEPXHOCTH; 3) CycTaBHAas
Kamncysa, oKpyxaioliasi B BUae Myd-
ThI KOHLBI COUJICHSIIOIUXCS KOCTeI;
4) cyctaBHas IOJOCTb, OIPpaHUYEH-
Hasi CYCTABHBIMU XPSHITMH U BHYT-
PEHHEW ITOBEPXHOCTHIO CYCTABHOM
Karcysbl; 5) cyctaBHast (CUHOBUAJb-
Hasl) XXUAKOCTb, KOTOpasi B HEOOJIb-
LIIOM KOJIMYECTBE UMEETCS B TIOIOCTU
KAXIOro cycraBa. JTa XUAKOCTD VB-

Puc. 17. CtpoeHue cycrasa:
JIAXHSCT USHYTPH CYCTaBHBIE XPAIIH, | — HagkoCTHULA, 2 — KOCTH;

a TaAKXKC YYaCTBYET B UX ITUTAHUH. 3 — cycraBHag karcyna; 4 — cyc-

Cycmaenvie noeepxnocmu xocmeti tapHOil xpsiw;, 5 - cycTaBHas
NOKPBITEI CyCTaBHBIM XpsIloM. Tol- MOJIOCTh
UIMHA €r0 HaxOoAUTCs B IIPSIMO 3a-

BUCHMMOCTU OT HArpy3KHu, UCIBITEIBACMOM cyctaBoM. YeM Gosiblile Ha-
rpy3Ka, TeM TOJIILE XPsIiH.

Cycmaenoii xpau; 06517126 T BHICOKUMHU TIPYKUHALUMU CBOACTBAMMU.
IT0 OOBSICHSIETCS] TEM, UTO €0 XPSALIEBLIE KJIETKH U COCIUHUTEAbHO-
TKAHHBIE BOJIOKHA B IIYOMHE Xpsillla OPUEHTHPOBAHBI I1€PICHINKY~
JIIPHO TI0 OTHOLUEHMIO K CBOOOIHO¥ NOBEPXHOCTH XpAILlid, HABCTPEYY
CWJIaM JaBJIEHUS, @ B NNOBEPXHOCTHBIX CJIOSAX — BJOJIb MOBEPXHOCTH
XpsIlIa, HaBCTpeuy cujiaM TpeHus. [TpyXUHSIIMN CyCTaBHON XpATIl He
TOJIBKO CIVIAXMBAET TONYKY IIPH ABUXKEHMUSIX, XOAb0e, Gere, HO U paB-
HOMEPHO paclpeeseT JABJICHUE Ha CYCTaBHbIE HOBEPXHOCTH COUJIe-
HSAIOUIUXCA KOCTEM.

Cycmasnasn xancyaa Kaxnoro cycraBa COCTOUT U3 AByX cioeB. Ha-
PYXHbIA cnoit — ¢Gubpo3Hass MemOpaHa, ILIOTHAs, IpyOOBOJIOKHU-
CTas, JOBOJILHO ToJsICTasl. [IpuKperisieTcss HapyKHbill CJIOM K KOCTIM
BOJIM3M KpaeB CyCTABHBIX NOBEPXHOCTEH U TIEPEXOAUT B HAIKOCTHUILY.
BuyTpeHHMIT TOHKWI CJION CYCTABHOM KAamCyibl — CHHOBUAHAS MEM-
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OpaHa, BbICTUIAET U3HYTPU (GUOPO3HYIO MemGpaHy. Co CTOPOHBI cyc-
TABHOW MOJOCTU CUHOBUAJILHAA MEeMOpPaHa IOKPBITA MIOCKUMU SIIH -
TeJUATBHBIMK KJICTKAMH, BbIpAOATHIBAIOUIUMU CYCTABHYIO XUIAKOCTh
(CHHOBMIO).

Cunosuaavnaa yudxocms (cunoeus), TOCTYNAIONIAS B CYCTABHYIO
MONTIOCTB U3 COCY/I0B BHYTPEHHETO CJ1051 CYCTABHOM KaTICYJIbl, 00Jerya-
€T CKOJBXEHUE MOKPLITHIX XPSILIOM CYCTAaBHBIX IOBEPXHOCTEH. Dta
KUIKOCTh CMAYMBACT COMPUKACAIOLIMECSH [TOBEPXHOCTH CYCTABHBIX X9 -
e, yCTpaHasl TpeHUe OJTHOIO O ApYroe.

CycraBHas Kancyna YKperuisieTcsl céA3Kkamu — TOICTBIMHI MTYYKaMu
TUIOTHOM BOJIOKHUCTOM COEAMHUTENIBHOM TKAHHU, KOTOphIE MPUKpEI-
JISITOTCA CBOMMM KOHIIAMH K COWICHSIIOIIMMCS KOCTAM. CBSI3KH HE TOMb-
KO YKPCTUISIOT CYCTaBbl, OHM HAIlPABJISIIOT W OrPaHUYMBAIOT JBHKE-
HMS, NPENATCTBYS «IIepPepasTUOAHNIO» CYCTABOB.

Knaccudukauns cycrasos

CycTaBbl pa3inyaioT 10 UX CTPOEHUIO, KOTHYECTBY COWICHS IOIHX-
Cs1 KOCTel un popMe CycTaBHBIX MOBEPXHOCTEH, a TAKXKe TI0 KOJHMde-
CTBY oceil BpatieHust. [1o ynciy KocTeit cycTaBbl JENATCS Ha IPOCTbIE
U CIIOXHEIE.

IIpocTbie cycTaBnl 06pa30oBaHbl IBYMS KOCTAMU (HAMIPUMEp, ILie-
4eBOM, Ta300€PEHHBIN CycTaBbl). B 06pa30oBaHNHU CIOKHBIX CYCTABOB
Y4acTBYIOT TpU W Oojiee KOCTeH (HarnpuMmep, JIOKTEBOMH, KOJEHHBIit
CYCTaBBhlI).

BBIIENAI0OT TakKe KOMILIEKCHbIE U KOMOMHMPOBAHHbIE CYCTABBI.
VY KOMILIEKCHBIX CYCTABOB MEXIY COWICHSIIOUIMMUCS KOCTAMHU MMe-
I0TCSl XpSIILEBOW MTUCK WJIM MEHUCK (XpsILEBBIE TUTACTMHKH pa3ind-
HOI (hOPMBI U TOJIILMHBI), KOTOPbIE Pa3jeiaioT MOJOCTh CycTaBa Ha
IBE YACTU (HAlpUMep, Y IPYANHO-KIIOUYMYHOTO U KOJIEHHOTO cycTa-
BOB). JIMCKY MJIM MEHUCKHM BbIPABHUBAIOT HECOOTBETCTBUS CYCTABHBIX
ITOBEPXHOCTEN COUNIEHSIIOMIMXCSA KOCTEM,

KomOuHuMpoBanHbIii cycTaB npeactaBisieT coboit ABa aHATOMHMYEC-
KH M30TUPOBAHHBIX CYCTaBa, ACHCTBYIOIINX BMECTE (HATIpUMED, Tpa-
Bbli U JIEBbIH BUCOYHO-HUXKXHEUETIOCTHBIE CYCTaBbI).

[1o dhopme cycTaBHBIX TTOBEPXHOCTEH U YMCIy OCEll BpalllcHHsI pas-
JIMYAIOT CYCTaBbl OMHOOCHBIE, IBYOCHBIE M MHOTOOCHBIE (puc. 18). ®op-
Ma CyCTaBa OMpeaeIsieT KOIMUeCcTBO ocel BpauleHusa. OnHa och uMeeTcst
Y CyCTaBOB UMIMHAPAYECKOW (POPMBI U MX pasHOBUAHOCTEN (610KO-
BUIHBINA, BHHTOOOPA3HBIA CycTaBbl). DTO OMHOOCHBIE cycTaBbl. Hanpu-
MEp, BEPXHUIN M HUXHUI JIy4eJOKTeBbIC CyCTaBbl. JIBe 0CH BpaleHUs
HMEETCS Y ABYOCHBIX CYCTABOB. DTO JUIMTICOMIHBIN, MBIIIEIKOBBILIA,
CeIUIOBHAHBIN CycTaBbl. HanpuMep, Jyue3ansacTHBIN, aT/IaHTO3aThLION -

80

HbIA CYCTaBbl, CYCTAB Y OCHOBAaHUS
60JbLIOrO TMajbla KUCTU. Tpu ocH
JIBUXEHUSI UMEIOTCS Y LIapOBUAHBIX
CYCTABOB. DTO TPEXOCHbBIE, UJIA MHO-
FOOCHBIE, CYCTaBbl (Hanpumep, Tjie-
yeBoil cycTtaB). Y CycTaBOB LIapoO-
BUAHOM ¢HOPMBI ABUXKCHUSI MOFYT
BBITIOTHATHCSE BOKPYF MHOXECTBA OCEil.
K 1rapoBuaHbIM CyCTaBaM OTHOCATCH
TAKXE TUIOCKHUE CYCTaBbl, CYCTaBHYIO
MOBEPXHOCTH KOTOPBIX MOXKHO paccMart-
PUBATH KaK MaJIyiO 4acTb IIOBEPXHOCTH
OOJBILIOrO 11Iapa.

[ToaBHWXHOCTE B CycTaBax, pasmMax u
HallpaBJcHHWE JBUXEHUI 3aBUCAT OT
CTPOEHUSI COWIEHSTIOLLMXCS TTOBEPXHO-
cteit (pasmep, ¢popma, KpUBA3HA CyC-
TABHBIX TOBEpPXHOCTEN). [ABHUXXEeHUST B
CYyCTaBax COBEPLIAIOTCSA BOKPYT Pa3/Iny-
HbIX OcCeil: nonepecuyHoi ((GppoHTaIbL-
HOI1), mepenHe3amHel (CaruTTaxbHOI),
NPOAOJBHON (BAOJNb COWIEHSIOILUXCS
Kocteil). Bokpyr dpoHTanbHOU OCK
BBITOJIHSIOTCS CTHOaHKE U pa3rubaHue,
BOKpYI CaTMTTAJILHOU OCH — OTBele-
Hue (0T TYJIOBUIIA) — TpUBEACHUE (K
TYJOBHILILY); BOKPYT TIPOAOJILHONW OCH —
BpallieHue. Pasmax, BeJIMUMHA ABUXeE-
HUI B CyCTaBax 3aBHCAT OT pasHOCTHU
VIJIOBBIX BEJIMUMH CYCTABHBIX MMOBEPX-
HOCTel, KOTOPbI€ BbIpaxaloTcsl B Ipa-
aycax. Ha pasmax ABUXEHMH B CYCTaBaX Pyc. 18. CycTaBHbIC MOBEPXHOCTH.
BJUSIIOT HATSIKEHUE CYCTABHOM Karncy- CycTaBbi:

JIbI, KOJIMYECTBO ¥ PACIIONIOKEHHE CBA- A — GOKOBMIHBIA, B — SIUIUII-
30K, MBIIUIIBI, JCHCTBYIOLINE HA CYC- couanblii; B — cemnoBuaHbIi;
taBpl. OHU MOTYT TOPMO3UTH WU I — apOBHHBIH
OrpaHuyMBAaTh ABKCHUSA B CYCTaBax.

BospacTHbie H PyHKUMOHAIbHBIE M3MEHEHHSA
COeIMHEeHMH KocTel

CycTaBbl (CMHOBHABHBIC COC/IMHEHUs) HAYUHAIOT (POPMUPOBATE-
¢ Ha 6—11-il Hemene sMOpuMoHaIbHOTO pa3BuTUA. B 3ToT nepuon
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HaYMHAIOT 0OPa30BLIBATHCS CYCTABHbIE TIOBEPXHOCTH COUICHSIIOTIIX -
€ KOCTeH, CycTaBHas IOJOCTb M JIPYTME DJIEMEHTHI CycTaBa. Mexiy
ABYMS1 (DOPMUPYIOIIUMUCS KOCTSIMU DPa3phIXIAETCS] IMOPUOHANbHAS
COEIMHUTENIbHAS TKaHb, Ha MeCTe KOTOPOIf TT03xe 00pa3yerca cycraB-
Hasl MOJOCTb.

Y HOBOPOXIEHHBIX yX¢ MMEIOTCS BCE AHATOMWYECKUE DJI€MEHTHI
cycraBa. OIHAKO S1M(U3bI COWICHSIOLNXCS KOCTEH COCTOST U3 XPSILA.
DHXOHIpPabHOE OKOCTEHEHWEe GOJIbIIMHCTBA SMUGBU30B HAauMHAETCH
nocie poxaeHus pebenka (1—2-i roabl XKM3HN) U IPOJOIKAETCS 10
IOHOHIECKOro Bo3pacrta. B Bospacte 6—10 ner HabmogaeTcs ycioxHe-
HME B CTPOCHUWM CYCTaBHOWM KamCyJbl, YBEIUYUBAETCS KOJMYECTBO
BOPCMHOK M CKJIaJ0K CMHOBMUATBbHON MeMOpPaHbI, MPOMUCXOAUT (Hop-
MUPOBAHMC COCYANCTBIX CETCH U HEPBHBIX OKOHYAHW I CHHOBUATBHOM
MeMOpaHbl. B ¢pubpo3Hoit MeMbpaHe cycTaBHOI KaTCyIIb! Y eTeii ¢ 3 10
8 JIeT YBEIMYMBAETCS KOJMUECTBO KOJUIATEHOBBIX BOJIOKOH, KOTOpPbIE
CUJIBHO YTOJIIIAIOTCA, O0ecnevynBasi ee NMpOYHOCTh. OKOHUATENbHOE
(bopMUpOBaHHE BCeX 3IEMEHTOB CYCTABOB 3aKAHUMBAETCS B BO3PACTE
13—16 net. B ycnoBusix HOpMaibHOM (PU3HOMOIMYECK Il HEATENLHOCTH
CYCTaBBI JI0JIFO COXPAHAIOT HEU3MEHHBIN 00beM ABUXKEHUI U MAJIO MO~
BEPraloTcs crapeHuro. JBrxkenusd, 3aHITHs1 GUBKYIBTYPOil ¥ CIOPTOM
COXPAHSIOT (pOPMY U NOABUKHOCTb CYCTaBOB. [1py IIMTEABLHBIX U Upes3-
MEPHBIX Harpy3kax (MEXaHM4eCKHX), a TAKKE ¢ BO3PACTOM B CTPOCHUU
1 GYHKUMSAX CYCTaBOB MOSIBIISIOTCS M3MEHEHHs: UCTOHYAeTCest 1 aedop-
MUPYETCST CyCTaBHOW XPSILIl, YMEHBIUAETCSI €ro NPYXXUHSILIME CBOWCTBA,
CKJIEpO3UPYIOTCs: HUOPO3HAsi MeMOpaHa CyCTaBHOM KarlCysibl U CBSI3KH,
1o neprdepru CyCTaBHbIX MOBEPXHOCTEH 00Pa3yIOTCS KOCTHBIE BHICTY-
bl — octeodutsl. [Iponcxoasiiye aHaATOMUYECKHE M3MEHEHUS TIPHBO-
AT K QYHKHMOHANBHBIM U3MEHEHHM, K OTPAHUYCHHIO TIOABHKHOCTH
M YMEHDLIEHMIO pa3Maxa JBIXKEeHUIA.

BOHpOCH A1 MOBTOPEHHUSA U CAMOKOHTPOMS:

1. IlpuBeanTe CyIECTBEHHYIO KTaccH(BUKALMIO COeAMHEH U KOCTEH.

2. HazoBuTe M3BeCTHBIE BAM BUIBI HENPEPBIBHBIX COCAUHEHMI M OIMIIUTE
CTPOCHUE KaXKIOTO U3 HUX.

3. Iepevncanre 00si3aTeNIbHbBIE SIIEMEHTHI CYCTABA.

4. Pacckaxwure 0 KiacCU(UKALIMU CYCTABOB IO KOJIMYECTBY 0bpa3yowux
UX Koctel, popMe CyCTaBHBIX TIOBEPXHOCTEH M APYTUM TPH3HAKAM.

5. OT KaKkyx 0COOEHHOCTEN CTPOEHMS CYCTABOB 3aBHCAT UX TTOABUXHOCTD,
HaMnpasJIeHUA U pasMax OBUKEHUI?

6. OnummTe CTPOCHHE CYCTABHOM KAIICY/Ibl, OOBACHUTE €€ (hVIKIIMK.

7. Kakne ocoGeHHOCTH CTPOEHHS CYCTABHOTO Xpsilia 0GeCIeunBaloT ero
NPYyXUHSsIIIHE CBOicTBa?

8. B kakoM Bo3pacTe y 4eIoBeKa 3aKaHUMBaeTCsl HOPMUPOBAHHIE CYCTABOB?
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KOCTHU TYJOBUIIA U NX COEAUHEHUWA

CkeJeT Ty/10BMLLA 06pa30BaH TTO3BOHOUHBIM CTOJIOOM, UK MO3BO-
HOYHHKOM, M TPYJHONA KIETKOM. 3

T103BOHOUHBIN CTONO SIBJSICTCS OCHOBHBIM CTEPXKHEM, KOCTHON OCBIO
Tesa U ero ornopoil. OH 3almuaeT CIIMHHON MO3T, COCTapsAeT 4acTh
CTEHOK TPYAHOIi, OPIOIIHOM M Ta30BOM TMOJIOCTeH W, HAaKOHEL, y4a-
CTBYET B JABVKE€HWHU TYJIOBHUILA U IOTIOBHI.

[103BOHOYHbLII CTOJG COCTOUT M3 OTAEIBLHBIX KOCTHBIX CErMe€H-
TOB — ITO3BOHKOB, HAKJIAIBIBAIOIIMXCH MOCJEN0BATEJIbHO OIMH HAa
apyroi (puc. 19). ¥ no3BoHOYHUKA Pa3IMUalOT CIEAYIOLINE OTAC/IBL
11€iiHbIi (7 WEHHBIX MTO3BOHKORB); TPY/AHOI (12 TPYIHBIX TIO3BOHKOB);

MOSCHUYHBIIT (5 MOACHWYHBIX TTO3BOHKOB); KPECTUOBBIM (5 KpecTUo-

BBIX TTO3BOHKOB); KOMUMUKOBBIH (3—5 KOIMYUKOBbIX HOSBOHKE)B). Kpecr=
LLOBBIE M KOMUUKOBbBIE TIO3BOHKHU CPACTAIOTCS MeXIy cob6oi 1 obpasy-
10T kpectell ¥ komuuk. [ToaTroMy y B3pOoC/oro uesoBeka NO3BOHOYHUK
COCTOUT U3 24 OTIEe/IbHBIX MTO3BOHKOB, KPECTLA M KOITYUKA.

Crpoense no380HKOB. KaxXablil MO3BOHOK MMeEET YTOMIUEHHYIO
4acTb — TeJjl0, 00palleHHOe Bepe, U IyTry, KOTopast NPUKperisgeTcst
K TeJy MO3BOHKA c3aiu. Jlyra U Tejlo N03BOHKA OTPAHUYMBAIOT WINPO-
Koe nmo3BoHouHoe orBeperre (puc. 20). OT Qyry NO3BOHKA OTXOJIAT OT-
POCTKHM pa3sHoil BeIMYHMHBI 1 HampapiaeHHocTr. [lo cpeaHeit 1uHUM OT
JIyTM Ha3ajl OTXOAUT HENapHbIi OCTUCTBIH OTPOCTOK. B CTOPOHBI OT AyTH
OTXOAT NONEPEeYHbBIE OTPOCTKHU, a BBEPX U BHM3 HAIIPaBJICHbI [1ApPHbIE
BEPXHUE M HUXKHUE CyCTaBHBIE OTPOCTKH.

Ileiinvie no3eokxu MMEIOT CPABHUTEJLHO HEOOIBLLIOE TEJI0, TaK KaK
OHM WCTIBITHIBAKT MEHBUIYIO HArPY3Ky, YeM IMO3BOHKH JIPYTHUX OTHE-
jtoB. lonepeyHbple OTPOCTKM LICHHBIX MO3BOHKOB MMEIOT OTBEPCTHs,
yepe3 KOTOPhle MPOXOAMT MO3BOHOYHAS apTepusl. l’lgpsbm ¥ BTODOI
[ielHble MO3BOHKH MMEIOT OTIMYHYIO OT APYTUX LIEHHBIX MTO3BOHKOB
$hopMy, MTOCKOJIBKY OHYM COUJICHSIIOTCS € YepernoM, HECYT Ha cebe ero
TAXKECTDb, YYACTBYIOT B ABUXECHUSIX TOJIOBHI.

Ipyousie noseonxu KpyriHee meifHpx. Ha Tesie monepeyHbIX OTPOCT-
KOB TPYIHbI€ [MO3BOHKU UMEIOT pebepHBIe AMKHU, COCANHAIOMNEC C
rojoBKamu v 0yropkamu pedep. OCTHUCTbIE OTPOCTKH FPYHBIX HO3BOH-
KOB PE3KO HAKJOHEHBl BHW3, UTO NPENATCTBYCT HAKJIOHY TPYJHOIO
OTeJ1a T03BOHOUYHOIO CT010a Ha3az.

Hoscnuunvie no360HKY OTANYAIOTCS MACCUBHOCTHIO T, UTO CBA3A-
HO ¢ 6OIBLION HATPY3KOH HA HMX, OCTUCTBIE OTPOCTKM Y HUX HalipaB-
JEHbI Ha3a/l.

Kpecmuogbie nozéonku B toHOCTH CPACTAIOTCS B OIIHY KOCTb — Kpe-
¢Tell. D10 cpalleHue — PUCTIOcoDAeHUE K 00bLIOH HArPY3Ke, KOTO-
PYIO HECeT 3Ta 4acThb CKEJIeTa.
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Konuuroeute nO360HKU — OCTATKU UCYC3HYBLICIO XBOCTAa, OHU py-

JIMMEHTAPHbI U CJAUBAIOTCS B OOHY KOCTb — KOIIYUK.

Puc. 19. No3BoHouHbIH cTOR6. Bun criepenn (A), csanu (B) u c6oky (B).
OTZIUCJIbIZ I — weitnsiit, 11 — rpynHoit, 111 — TMOSACHUYHLINA, 1V — kpecTuo-
BB, V — KOMYUKOBBI; |, 3 — MICHHBIA U OSCHUYHALH JIOpAo3ki; 2, 4 —

TPYIHOU W KPECTLOBLIHA KNU(DO3bL, 5 — MBIC o
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Puc. 20. CtpoeHne rpyIHOro rno3BoHKa:
A — BuI cOOKy: 1 — Telo No3BOHKa; 2 — BepxHsis pebepHas siMKa; 3 —
BEPXHssI [103BOHOYHAA Bbipe3ka; 4 — BEepXHHMI CYCTAaBHOMN OTPOCTOK; 5 — T10-
MepeYHbIi OTPOCTOK; 6 — OCTUCTBIN OTPOCTOK; 7 — HWXXHUIL CyCTABHON OTpPO-
CTOK; 8 — HHWXHAA MO3BOHOYHAS BbIpe3Ka; 9 — HUXKHASA peOepHast gMKa.
b — Bupx cBepxy: | — Ayra Mo3BOHKA; 2 — TOTEPEUHbI OTPOCTOK; 3 — MO3BO-
HOYHOE OTBEpPCTHE; 4 -— BEPXHMII CYyCTaBHOW OTPOCTOK; 5 — pebepHad sIMKa
TOTEPEUHOTO OTPOCTKA; 6 — OCTUCTBIM OTPOCTOK

Coenunenns no3soHKOB. 1103BOHOYHDIH CT0JI0

Mexny TeaMu MO3BOHKOB, MX OyTaMM M OTPOCTKaMU UMEIOTCA pas-
JIMUHBIE coeaMHeHus. Tena MO3BOHKOB COSAUHSIIOTCS MeEXIy CODOH ¢
MMOMOLLBIO MEXITO3BOHOUHBIX JUCKOB, IMTOCTPOCHHBIX U3 BOJIOKHUCTOrO
xpsiuia. [lepudepuyeckast 4aCTh TAKUX XPSLLIEBLIX JUCKOB lIpeACTaBIAET
coboil Goraroe COeIMHUTENBHOTKAHHBIMU BOJIOKHAMU MpOYHOE ¢hub-
PO3HOE KO0Abl0, A TIEHTPAIBHYIO YacTh 3aHUMAET YNpYroe cmydeuucmoe
A20po — OCTATOK CITUHHOMN CTPYHBbi (XOpasl). Jyru cocelHUX TO3BOHKOB
COEWHSAIOTCS TTPH ITOMOILIM XEThIX CBSI30K. OHU COCTOSIT U3 3J1aCTU-
YeCKOM COeIUHUTENTPHOM TKAHU M [IO3TOMY UMEIOT OOJIBIIYIO YIIPYTOCTb.
CycraBHble OTPOCTKM CMEXHBIX TIO3BOHKOB 00pPa3yioT MEXII03BOHOY-
Hble cycTaBbl. OCTUCTBIE M [OMNIEPEYHBIE OTPOCTKHA COCAUHAIOTCA IpU
fIOMOILLIM CBs30K. [0 3amHel u repeTHENd TOBEPXHOCTAM TN [TO3BOHKOB
Ha NPOTKEHHUH BCETO MTO3BOHOYHUKA PACTIONOXEHDL [1€peIHAsl U 3a/-
HsisT TIPOJOJIbHEIE CBSI3KHU, HAIEXKHO CKPEIUISTIONINE MTO3BOHOYHEIN CTOIO
B equHoe neioe. [1o3BOHOYHBIA CTONO C YEPETIOM COEAMHSETCS TIPU
[TOMOMUIA HECKOJBLKHX CYCTABOB M IPOYHBIX CBSI30K, KOTOphIe obecIie-
YHUBAIOT OOJIBIIYIO0 TOABUKHOCTE I'OJIOBEI.

B coeauHeHUSX TIO3BOHOYHHMKA C YEPETIOM MIPUHUMAIOT y4acThE TPU
KOCTM: 3aTBIIOYHASA, NEPBLIA M BTOPOM 1IeliHbpie No3BOHKU. [lepBbIit
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[TO3BOHOK (ATJIaHT) COCAUHSACTCS C MBbILIEIKAMU 3aTUIOYHOI KOCTU
Yeperna CBOMMU BEPXHHMMM CYCTaBHBIMH SIMKamMM. BTOpoit LueHHBbIRA
NO3BOHOK (OCEBOI) COEIMHSACTCA C IMEPBLIM LICHHBIM MO3BOHKOM
OGOKOBBIMU CYCTaBHBIMU MMOBEPXHOCTSIMH, a TAKXKE TIPU MTOMOIUM Ha-
IPaBJICHHOIO BBEPX OTPOCTKA — «3yDa». [1pn 3TOM MepBBIN 1IeHHBINH
[I03BOHOK (aTJIAaHT) BMECTE C YEPEIIOM MOXKET 10BOPAYMBATLCS BOK-
PYT «3y6a» BTOPOFO ILEHHOTO MMO3BOHKA. DTH CYCTaBHI Yeperna yKpen-
JIEHBI HECKOJILKUMM ITPOYHBIMHU CBA3KAMH.

[To3BOHOYHBIE OTBEPCTHsI, HAKJIAAbIBAsCh OJHO HA Jpyroe, obpa-
3YI0T IMMO3BOHOYHDBINA KaHall, B KOTOPOM pacIojlaraercss CMMHHON MO3T
BMECTE C NTOKPBIBAIOUIUMHU €T0 000JI0UKAMM.,

[T03BOHOUHBI CTOIO B3POC/IOM KEHIUMHBI UMEET B IIMHY 60—65 cM,
y MyX4uH — 60—70 cM, YTO COCTaBISET NPUMEPHO 2/ IUTMHBI TeJa.

T1o3BOHOYHEIHM cTONG UMEET eCTeCTBEHHbIE (PU3UOJIOTMYCCKHUC U3TH-
Ob1. M3110B1, 0OpaleHHbIE BBITTYKJIOCTHIO Ha3ajl, Ha3bIBaIOTCH Kndola-
MM (IDYIHOM U KPeCTUOBBIH K1(O3bl), @ BHIMYKIOCTHIO BIEPEX — JIOP-
J0o3aMy (LUEHHBIH M MOSICHUUYHBINA TOpA03bl). B nexadeM monoxeHUH
Te1a 3rMObl HEMHOIO PAaCTIPAMIISIIOTCS, MO3BOHOUHUK YTHHAeTCs. [Tpn
BCPTUKAIBHOM I10JIOKEHUHU, OCOOCHHO TIPU Harpyskax, H3rMObl IO-
3BOHOYHOTO €T0J10a BHIpaXKeHHBI Oojee uyeTkKo. [TOABIAIOTCS U3THOBI
IMO3BOHOUYHOTO CT0J10a TIOCTIE POXIACHUA.

Kpome ykazaHHBIX GpU3MOIOrMYeCKUX U3THO0B, OLIBAIOT 3aMEeTHBI
W3rY0bI, HANIPABIEHHBIE BEITTYKJIOCTBIO BIIPABO WM BJIEBO — CKOJIM-
03bl. DTH OOKOBBIE MCKPUBICHHUS [MO3BOHOYHUKA TIOSBISIOTCS O0BIU-
HO HM3-3a HENpPaBWIBHOIO CUACHUS 32 CTOJOM, TTapToil (¥ HIKOJIb-
HUKOB).

Taxum 06pa3zomM, U3rKMOBI HO3BOHOYHOTO CTON0A YeNloBeKa SIBSI-
IOTCSl [IPUCTIOCOOJIEHUSIMU [I/1SI COXPAHEHUST PABHOBECHUS TIPH BEPTH-
KaJbHOM ITOJIOXEHUHN TeJIa M NPYXUHSILIMM MeXaHU3MOM Ui YCTpa-
HEHRS TOJYKOB 1JIsl Tejia, TOJOBBI U TOJOBHOTO MO3ra Mpu XoAble,
OPBIKKAX U APYTUX PE3KUX ABIKEHUSIX.

JIBHKeHus 1O3BOHOYHOIO CTOJI0A

Y no3soHouHOro cro16a npu AeCTBIM Ha HETO CKEJIETHBIX MBIIIII
IOBIDKEHYS BOBMOXHBI B PasTMUYHbIX HANIPaBiEeHUsAX: crubaHue (Hakso-
Hbl BIEPed) U pasTMOAHUE (BBITIPSIMICHHE), OTBEISHHUE U IPUBELC-
HUe (HAKJIOHbI B CTOPOHBI), CKPYYMBAHUE (BpalllcHUE) U KPYroBble
JBYKEHUS.

Crubanve 1 pasrmbanme MpPOMCXOIUT BOKPYr (PPOHTANIBLHON OCH.
AMnuTyna 3tux ABrkeHuid 170—245°. TIpn 3TOM TONMIMHA MEXITO3-~
BOHOYHbIX AUCKOB Ha CTOPOHE HAKJIOHA [TO3BOHOYHOTIO CT0J16a YMEeHb-
IIAETCSI, & HA MTPOTUBONOJOXHOUN CTOPOHE YBEJIMYUBAETCH.
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OTBeJeHne U NpuBeIeHne [T03BOHOYHOTO CT0I0a COBEPLIAETCS BOK-
pYT caruTTajibHO ocu. OOLIMI pasMax ABMUKEHWH IIpU HaKJIOHEe BIIpa-
BO M BJIEBO COCTABIAET OKOJIO 165°.

Bpamenne Mo3BOHOYHOTO CTOI0A (TIOBOPOTHI BIIPaBO U BIEBO) TIPO-
MCXOIMT BOKPYT BEPTUKANbHOU (IIPONOIBHOM) OCH ¢ OOLIE aMIuTH-
TYHO ABUXeHUsT okoJio 120°.

Kpyrosoe ABIKEHHE [I03BOHOYHOTO CTON0A (UUPKYMAYKLMA) NIPe-
crasisier coboi pe3ynbTaT MOCAeAOBATEBHOIO CIOKEHUS! PA3TMIHBIX
JPYTUX JBVXEHMM TO3BOHOUHOTO cTos6a. I1pn aToM KpecTel ocTaeTest
HETMOABUXKHbBIM, 2 TOJIOBA ONKCHIBAaeT HeGobiol Kpyr. [103BOHOYHBI
¢TONO TPH CBOEM JBUMXEHUH ouepyrBaeT (GUIYpY B BUIE KOHYCA.

O6beM 1 HaNpaBJCHUE IBUXEHMIA B KaXIOM U3 OTAEJOB (LUEH-
HBIiT, FPYAHOM, MOACHUYHBIN) MTO3BOHOYHOTO CTOJI0a HEOJIUHAKOBBDI.
1leiiHbli OTHEN MO3BOHOYHOIO CTON0a SIBAsSEeTCH HAMOOIEE MTOABUXK~
HBIM B CBSI3U C OONBIION BBICOTOU MEXMO3BOHOYHBIX JUCKOB U pac-
NOJOXEHUEM CYCTABHBIX IOBCPXHOCTEH CyCTaBOB, ITO3BOJISIOMIUX
[IPOU3BOJAUTH B HUX CKOJIbXECHUE.

I'pynHOI OTAEN MO3BOHOYHOIO CT0J10a HaMMeHee MOABUXCH, UTO
00YCJIOBIEHO HEGOBIION TOMUMHON MEXIO3BOHOUHBIX TMCKOB, CHIb-
HBIM HAKJIOHOM KHM3Y OCTHCTBIX OTPOCTKOB, d TaKXKe HaJIUYUEM CO-
CAMHEHUN ¢ pebpamu.

B TMOSICHUYHOM OTIeJe IO3BOHOYHOro CTojaba aMIummTyja cruba-
Husi-pasrubanus gocruraet 100—110°. 3neck BO3ZMOXHBI TAKXE ABU-
KEHHUST BOKPYF CarMTTaJlbHOW OCH.

Bo Bcex ABUKEHMAX TYJIOBHMILA [O3BOHOYHBIA CTOJO NMPUHUMAET
VJacTHE KaK eIMHOE I1IeJIoe, O3TOMY CTEIIEHb €T0 ITOABHXKHOCTHU OIl-
pesessieTcsl OCODEHHOCTIMU CTPOSHHUSI BCEX BUIOB COEIMHEHUM MO-
3BOHKOB: MEXITO3BOHOUHBIX AUCKOB, CYCTaABOB M CUHACCMO30B.

BospacTHbie 0COOEHHOCTH NMO3BOHOYHMKA

[To3BOHOYHUK HOBOPOXAECHHOFO UMEET BUI MOJOION AYTU, BOTHY-
T0# criepenn. M3rubel HaYMHAIOT HOPMHPOBATBCS TOJNBKO HauMHAA C
3—4-ro Mecdua XU3HU peGeHKa, Korla OH HAYMHAET AepXaTh TOJIOBY.
BHavajie BO3HUKAET WIEHHBIN JIOPA03, OOpALUEHHBIN BbIIYKIIOCTHIO
kriepean. Korga peGeHOK HauMHaeT CUAETh (4—6-i1 MeCSLIbI KXU3HU),
(opmupyetcs rpyaHO# K103, OOPAIIEHHBIH BBIMYKIOCTHIO K3aIHM.
[Mo3aHee NMOSABATETC NOSACHUYHbIN JTOPAO03, TAKXe BHIMYKIIBIA KIIC-
peau, KOTOPHIN 00pa3yeTcsi B TO BpeMs, Koraa pebeHOK HauuHaeT
CTOSTH 1 XOAUTE (9—12-# Mecaubl ocie poxaeHus ). OTHOBPEMEHHO
KOMIEHCATOPHO JOPMUPYETCS BLITYKIIbI1 K3aI1 KPECTLIOBBIA K1(pO3.
U3rnbnl MO3BOHOYHOrO CTOJ0A CTAHOBATCS XOPOINO 3aMETHBIMM K
5—6 rojgaM, OKOHYaTeIbHOE UX GOPMHPOBAHUE 3aKAHUMBAETCH K IO/~
POCTKOBOMY, IOHOIIIECKOMY BO3DAaCTY.
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ITpy nepaBHOMEPHOM Pa3BUTUM MBILLLL TPABOM MJIM JIEBOH CTOPO-
HbI TeJIa, HEIIPABUJIbHOM IOJIOXKEHUU YYalLUXCS 33 TIapTOM, Y CrIoOpT-
CMEHOB — K&K CJIeJICTBUE ACUMMETPUUHOMN pabOTHI MbIILILI, MOTYT BO3-
HUKHYTb [MaTOJOTrMYeCKUEe M3rUOBl MO3BOHOUHHWKA B CTOPOHBI —
CKOJIMO3BbI.

JliiHa 103BOHOUYHOrO CTOJIGA HOBOPOXIAECHHOIO pPeOeHKA COCTAaB-
aset 40 % amuHel ero Tesa, B nepBble ABa roja IUTHHA MO3BOHOYHHKA
HOYTH yABaUBacTCsl. PaznuuHbie OT/AE/bl IO3BOHOYHOTO CTON0a HOBO-
POX/IEHHOIo pebeHKa pacTyT HepaBHOMepHO. Ha repsoM roay XusHu
ObICTpee pacTeT MOSICHUYHBIA OTIEN,. HECKOJIBKO MeUIEHHee — Lleil-
HBIH, TPYAHON U KPECTLIOBBIN. MeUleHHEe BCETO pacTeT KOMYUKOBDI
otae). K Hauasny nepuona nojioBoro co3peBaHUs PoCT MO3BOHOYHOTO
croiba samemnserca. Hosoe yckopeHue ero pocra Habmoaaercs y ae-
Bouyek K 12—13 rogam, y ManbyukoB — K 13—14 rogam.

MeXno3BoHOUHbBIE IUCKHU Y AETeH OTHOCHTENBHO TOAILE, YEM Y
B3pocCiibiX Joaeil. C BO3pacToM TONLIMHA MEXITO3BOHOYHLIX AUCKOB
MOCTEIEHHO YMEHBLIAETCS, OHWU CTAHOBSTCS MEHEE 2JACTHUYHDIMU,
CTYIEHHCTOE SLIPO YMEHbIIAeTCs B pa3Mepax. Y TIOXUWIbIX JIIOIeH BCe-
CTBUE YMCHBUIEHUSI TOJLIMHbI MEXITO3BOHOYHBIX IUCKOB U yBEJIMYE-
HUSL KPUBU3HBI TPYAHOTO KH(03a [UTMHA TO3BOHOYHOTO CT0/16a YMEHb-
maercs Ha 3—7 cMm. Habmonaercs obniee paspexeHHEe KOCTHOIO
BCUIECTBA TIO3BOHKOB (OCTEONOPO3), OObI3BECTBIEHUE MEXIIO3BOHOU -
HBIX JAMCKOB M IE€pPEIHEN MPOHOJbHON CBA3KU. Bce 370 yMmeHblaer
PECCOpPHDIE CBOICTBA TMO3BOHOYHOIO CTOJI0a, a TaKXe ero IOoABUX-
HOCTh M KPETIOCTh.

I'pyanas xijieTka

Koctu rpyaHoii kieTku npeacrabieHbl 12 napamu pebep U rpynu-
HOWM, a TakXe IpyAHbIMH I1O3BOHKAMHU.

PeOpa npeacraBasoT coGoi JIMHHBIE U3OTHYTBIE KOCTHLIE IIAC-
TUHKH, NCPEXOsINe B NIEPEAHEM OTAEIE B XPSHIIEBYIO YacTh pebpa.
C3anu kaxnoe peOpo 3aKaHUYMBAETCH YTOIIIEHHON TOJ0BKOI, COCIM-
HSIOLICHCS € TeJJaMU COOTBETCTBYIOIMX MO3BOHKOB. UyTh Kuiepenu ot
rOJTOBKM UMeeTCa OYTopoK pedpa, KOTOphIi 00pa3yeT cycTas ¢ nore-
PCUHBIM OTPOCTKOM I103BOHKA. Bronp HUXHero kpas pebpa, Ha e€ro
BHYTPEHHEH CTOPOHE, NMPOXOAUT 60pPO3aa, B KOTOPOI PACnoaarawnTcs
MexpebepHbie apTepusi, BeHa U HepB. Cemb map BepxHHX pedep (I—
VII) nepeaHuMu cBOMMHK KOHUAMHU JOCTHUTAIOT IPyAMHbLL. ITH pebpa
Has3bIBAIOT ucmunnbvimu peépamu, VI11—X pebpa rpyiauubl He nocTura-
10T, OHW COEAMHSIIOTC C BblllesiexallluMu pebpamu [lozromy oHu
MOJIYYWIU Ha3BaHUe 10xcHbix pebep. X1 n X1 pebpa 3akaHyuBaloTCa B
MBbILIIaX [epelHei OPIOMHON CTEHKY, UX ITEPEIHNE KOHIIb! OCTAIOTCS

88

CcBOBGOIHBIMU. DTH pebpa oTAMYaTCd OOXBUION MOABUXKHOCTHIO. WX
HAa3BIBAIOT Ko1e0ar0uUMuUcsa pebpamu.

I'pynuna nipeactanisieT CoG0i TIOCKYIO KOCTh, ¥ KOTOPOH BbLAEJIs-
10T PYKOATKY, TeJIO U MedeBUIHBINH OTpocToK. Ha GOKOBBIX CTOpOHaX
rPYAMHDb UMEIOTCS IMKY i1l TIPUCOCIMHEHHS] K HEll XPSILIEBbIX Yac-
Teit pebep.

I'pyauna, 12 nap pedep U 12 rpydHbIX MO3BOHKOB, COE/IMHSAACH
MEX/y COOO! MpY NOMOILM CYCTABOB, XPSILUEBbBIX COEIMHEHUI U CBs-
30K, 0OPa3yioT IPYAHYIO KIIETKY. Y PPYIHON KJIETKU pa3iuyalor 4 CTeH-
KH: TIEPEJHION0, 3aIHIOI0 U JiBe DOKOBbIE, OTPAaHUYMBAIOLLME IPYIHYIO
0JIOCTh. B rpyaHo# NOJOCTH HaXOAATCsl BHYTPEHHUE OpraHbl (CepiLie,
JIeTKue, Tpaxest, MUIIEeBOI), KPYIMHbIC KPOBEHOCHbIE COCYAbl U HEPBbLIL.
Mexay pebpaMu MMEIOTCSE MEXPEOCPHBIC TIPOMEXKYTKH, 3aHATbIC MEX-
pebGepHbIMU MBIUTHAMM.

IpynHag xieTka uMeeT [Ba OTBEPCTUsSI (allepTypbl) — BEpXHeEe U
HiDKHee. BepxHssi anepTypa orpaHuueHa 1o 60okKam nepsbIMHA pebpa-
MU, CIICPEAU — BEPXHHUM KpacM PYKOSITKHM I'DYIMHBI, €320 — TEJIOM
[IEPBOTO TPYAHOro No3BOHKA. Yepe3 BEPXHIOKW alepTypy NPOXOIiT Tpa-
xest, TIMILEBOM, COCY/Ibl, HepBbl. HUXHSAS anepTypa orpaHuyYeHa HUX-
HUMH pebpaMu, crepeadd — MEUYEBUIAHBIM OTPOCTKOM IpyAMHBI, C3a-
A — TEJIOM JBEHAALATOro TPYAHOTO TI03BOHKA. [lon MeueBUAHBIM
OTPOCTKOM HAaXOAUTCsl NOATPYAUHHELNA yroi (ero BepiuvHa). bokoBble
CTEHKH DTOrO yriia ob6pa3oBaHbl MPABON U JIEBO peOEPHBIMU AyraMu B
BUAE COEIMHEHHBIX XpsLUeBbIX KOHIIOB VII—X pebep. HuxHss anep-
Typa IPyAHON KJIETKM 3HAYUTEIBHO Ooiblile, YeM BEpXHSA. 3aKkpbiBa-
joLast HKHIOW anepTypy Mbllla (auadparMa, rpyao0OproLiHas rpe-
rpaja) MMeeT OTBEPCTHUS U1 MPOXOXICHUSI AOPThi, NULIEBOIA,
HEPBOB, HUXXHEN MO0 BEHLI.

B 3aBUCHMOCTH OT THUIIA TEJOCHOXKCHUS BBHIICASIOT TPpU (HOPMBI
rpyAHON KJIETKH. Y JIUIl HEBBICOKOTO POCTA, HU3KMX, KOPEHACTbIX
(6paxnMOophHOTO THITA TEJAOCTOXKECHUSI) TPyAHasa KJIETKa KOpPOTKas,
UIMpOKasi, UMeeT KOHHYECKYIO (hOpMY, MOATPYAUHHBIA YIOIl TYIOW.
YV BBHICOKHX J10elH (TOTUXOMOP(HOro TUMa TEJIOCIOXKEHUS) OHA Y-
JIMHEHHad, TUIOCKasl, MOATPYIMHHBIM Yrojl OCTphlid. Y jjUll cpeliHero
pocTta (Me30MOPGHHOro THHA TEJOCIOXECHHUS) IPYAHAs KIETKA UMeeT
UMJTHHIPUYECKYIO popMy. ¥V XKeHLIMH TPY/IHas KJIETKA KOpoYye U yXe
BHU3Y, YEM Y MYXYMWH.

I'pynHasi KneTka MoXeT AehopMUPOBATBECS IPU HENPABUILHOM
CUIEHUU U HEKOTOpPHLIX 3a0oicBaHusIX. Tak, €ClIU WKOJMbHUK, KOTAa
TUILET, JIOXKUTCS Ha Hapty, rpyIHast KJIeTka MoxeT chopMUpOoBaThLCs
YIIIOLIEHHON, aCUMMETPUUYHOI.

I'pynHast kjieTka o6JagaeT O00JbLIONH MPOYHOCTBIO U IOABUXKHO-
crbto. ITpu apixanuy oHa u3MeHseT cBou 00beM U dopmy. Ilpu Broxe
rpyaAuHa u NepeaHue KOHILBI pebep roaHMMAIoTCs, yBejluunBas Ie-
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peNHE3aMHUN pa3Mep IPYIHOMN KJIETKH, MeXpeOepHbie TTPOMEKYTKH
pacwupsiores. [1pu BIIOXe rpyauHa U TIepeHMe KOHIIbL pebep omyc-
KaloTCsl, NepefHe3aJHUil pasMep U 06beM TPYAHOM KIETKU YMEHbD-
LIAKOTCSE.

Bo3pacThble 0cO0EHHOCTH IPYIHOM KJIETKH

Y HOBOPOXAECHHBIX IPyIHAs KJIeTKA UMeeT KOHYCOBUAHYIO (hOpMYy.
[lepennesagHuii auamerp GoNbliie NOMEPEYHOro, pedpa Pacroso-
XKEHBI [TIOYTH TOPU3OHTAIBHO. B NepBBIe IBA roja XHU3HW MIET ObICT-
PBIH POCT IpyAHOM KICTKHU. B Bo3pacte 6—7 jier ee pocT 3amMesieT-
cd, a B 7—18 jieT Hanbonee cUIBLHO pacTeT CPETHUI OTIE] IPYAHOMU
KJIETKH.

IToarpyAWHHEIA yroa y HOBOPOXIEHHOTO AOCTUTAET TIPUMEPHO 93°,
yepe3 rog — 68°, B 5 seT oH paseH 60°, B 15 jeT ¥ y B3pOCIOro
yeaoBeka — OKoJIo 70°. YCuneHHBIH poCT TPYIHON KIETKH y 1€BOYEK
HauyuHaercs ¢ 11 net, a y manpuukos ¢ 12 aer. K 17—20 rogam rpyn-
Had KJIETKa MpuodpeTaeT OKOHYATETHHYIO QOopMy.

B crapueckom Bo3pacte B CBA3U ¢ yBeJIMUCHUEM IPYAHOTO KHdo3a
IrpyiHas KjeTKa YKOpauWBaeTcsa U OIyCKaercsl.

DusnyecKue YIpakKHEeHMUs] He TOJBKO YKPEIUISIIOT TPYAHYIO MYCKY-
JIaTYpy, HO M YBEJIMYMBAIOT pa3Max JBHXKEHUsI B CycTaBax pebep, 4To
NPUBOAUT K YBEJIWYEHUKD O0ObeMa TPYIHOM KJIETKH IPH JBIXaHUU U
>XKM3HEHHOWH €MKOCTH JIETKUX.

BOHpOCbl oJd NMOBTOPCHHA U CaAaMOKOHTpPpOJAA:

1. Ha30BUTE yacTH MO3BOHKA.

2. Kakue coeauHeHHs] UMEIOTCS MEXIY JBYMSI COCEIHMMHU [103BOHKaMU?
HazoBute ¥ onuiunTe 3T COEAMHEHHUS.

3. Hepeuncnure otAesbl MO3BOHOYHOIO CTONGA U HA30BHUTE YMCIIO MO3BOH-
KOB B KaXJOM €ro oTiaese.

4. HazoBuTe husunonorudeckue U3rubhl TO3BOHOYHOro crostba. Ioe aTh
M3TUOBI HaxomsTcsi, Kakue (yHKIMU BHITONHSOT?

5. Onuimrte cTpoeHue pedpa, HA30BUTE €ro YaCTH.

6. HaszoBure pe6pa B CBI3M C OCOGEHHOCTHIO MX PACIIONOXEHUS W MPH-
KpeIuleHUST K TPYJIHHE.

7. Kakuie 4acT BBIIETSIOT Y TPYIWMHBI?

8. OnuunTe CTPOCHNE TPYAHON KIIETKU: €€ CTEHKH, OTBEPCTUS, BHELTHUE
¢OpMBIL.

9. Pacckaxure 0 BO3pacTHHIX U3MEHCHUSX TIO3BOHOYHOTO CTONOA U TPYI-
HOM KJIETKH.
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YEPEII

Yepen, oOpa30oBaHHbBIA MapHBIMA W HENAPHBIMH KOCTSIMH, 3alllU-
HaeT OT BHEIIHUX BO3AEHCTBUII TOJOBHOM MO3I MU OpraHbl 4yBCTB,

JaeT Oonopy HadajabHBIM OTIE/IaM HMLHCBapMTCHbHOfI U JBIXaTeJIbHOM

CUCTEM ¥ 00pa3yeT BMECTWIHILA I OPTaHOB YYBCTB.

Yepen yCIOBHO IMOAPA3NEJsAiOT HA MO3TOBOM M JIMIIEBOM OTIENbI
(puc. 21 1 22). Mo3roBoii yeper sIBISIETCH BMECTUIUIIIEM [17isl TOJIOBHO-
ro Mosra. C HUM Hepa3pbIBHO CBSI3aH JIMIIEBOM uepetl, CyXalni Ko-
CTHOIT OCHOBOW JIM1A U HAYAJBHBIX OTACIOB NUUIEBAPUTEILHON U
JIbIXaTeJILHON CUCTEM.

KocT mM03roBoro oraesa yepemna

Mo3rosoit oTaes Yepena y B3pocyioro 4eJoBeKa COCTOUT U3 UeThi-
pex HemapHhIX KocTeil — JOOHOH, 3aThLIOYHOM, KIMHOBUAHON, pe-
IIETYATOH U JIBYX MAPHBIX — TEMEHHON M BUCOUYHOM.

Jo6nasa kocms ob6pas3yeT NePEAHIOI CTEHKY CBOJA Yepena, CTEHKH
rnepeHeli 4eperntoii SMKHU, BEPXHIOIO CTEHKY IIazHuUL. Y T00HOH KO-
CTH BBLIEASIIOT BEPTUKAABHYIO A00HYIO Heuwyio, TOPU3OHTANIbHBIE 2143~
HUYHBIE Yacmu N HOCO8YIo yacmb Mexny HuMHu. Ha nmepenteit mosepx-
HOCTU JIOOHOI KOCTM BWIHBI HAATJIa3HUYHBIC Kpas, Hal HUMH —
HaaOpOBHbIE NYTY, MEXAY KOTOPBIMA HAaxXOAMUTCH ILJIONIAAKAa — Hal-
mepeHochbe (riaadesuia). JlaTepasbHO KaKAblid HaAIJa3HUYHBIA Kpan
POJOJIXAETCS B CKYJIOBO OTPOCTOK, COEAMHSIOLIMICA CO CKYJIOBOKI
KOCTBIO. BHYTpeHHAs MOBEPXHOCTD JIOOHOM Yelulyr BOrHyTast U BHU3Y
1epexonuT B IIasHUuYHbIe YacTu. Ha BHYTpeHHEl MoBepXHOCTH JI00-
HOU KOCTHM HAaXOAMUTCH 60po3aa BEPXHEro caruTTalbHOro CUMHycCa (Be-
HO3HOro). BHU3y ToOHas 4elyd nNepexoauT B IJ1a3HUYHbBIC YaCTHU.

InazHuuHbie yacTH (IIpaBas M JieBasi) HUXKHEN NOBEPXHOCTHIO 00-
pallleHbl B [IA3HMILY, a BepXHEd — B MoJoCTb yepena. IlnacTHHKM
MIA3HUYHOM 4acTH OTAEJIEHBI OJHa OT IIPYroi pelleTyaToi BbIpe3Koid,
B KOTOPYIO Ha LeJOM uYepere 3aX0AUT penteryartas 1jjacTMHKA pelieT-
yaToil koctu. Hocosas yacTh BHH3Y UMeeT OTBEPCTHS (anepTyphl), Be-
AyLIME B 206Hy10 nazyxy (BO3AYXOHOCHYIO NOJIOCTb), PACTIOIOXKCHHYIO
BHYTPU JIOOHO} KOCTH Ha YPOBHE I71abessibl U HaaOpoBHbIX ayr. Hux-
HMIT Kpall HOCOBOI YacTU COEAUHSETCS ¢ HOCOBBIMM KOCTSIMMU.

Jambirounan kocms 00pa3yeT 33 HIOK CTEHKY M OCHOBaHHE MO3ro-
BOro OTAeNa yepera. Y 3TOil KOCTU BBUIEAAIOT YEThIPE YacTU, pacrioo-
KEHHbIE BOKPYI OOJIbIIOIO (3 a T I JIO 4 H O T 0) OTBEPCTUA. DTO —
JaswisipHasl 4acTb, KOTopasi HaxXOQMUTCs BIEpenn OT OTBEpPCTHS, a
TAKXKe NBE jaTepalibHble 4acTu M yellys, 3aHHMamwllas 3alHeBepX-
Hee MOJIOXEHUE.
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Puc. 21. Yeper yenoBexa. Bun criepean:
| — BeHeuHbIil IOB; 2 — TeMEHHad KOCTb, 3 — IIa3HMYHAas 4acTh JIOOHOIk
KOCTY; 4 — ITa3HWYHAsI HOBEPXHOCTH OOJIBIIOTO Kpblia KIMHOBUIHON KOCTH,
5 — cKy/10Basi KOCTb; 6 — HUXHSA HOCOBAast paKOBUHA; 7 — BEpXHSA YeNI0CTh;
8 — MmoaDOpOMOYHBIN BBICTYIT HIKHEIl 4emocTH; 9 — momocTh Hoca, 10 —
colHUK; 11 — nepneHAMKyspHas MIACTUHKA PeleTyaTon kocty, 12 — ras-
HUYHAs NOBEPXHOCTb BEpXHEU 4YemocTH; 13 — HUXHAS rNasHAYHAad LIelb;
14 — cne3Has kKocTh; 15 — IasHMYHas [JIACTHHKA pelieTyaroil Koctu; 16 —
BEpXHss IIA3HUYHAsA Luenb; 17 — JelnyiuaTas 4acTh BUCOYHOM KOCTH; 18 —
CKYJIOBOW OTPOCTOK JIOOHOM KOCTH; 19 — 3putenbHsiit kaHan, 20 — HocoBast
KOCTb; 21 — noGHbBI Oyrop

basunapnas yacte 3aThIIOYHON KOCTH HA LIEJIOM Yepere Halpasie-
Ha BIIEpEeN M BBEpX, Ile OHA CpallleHa C TeJOM KJIMHOBHMIHOW KOCTMU.
B pesynbrare aToro cpameHus Ha oOpallleHHOH BBEPX I[10OBEPXHOCTU
obpaszyeTcsl IUiolagka — ¢ Ka T, Ha KOTOPOM PAacliolaraloTcsi Mpo-
JONroBaThlil MO3r M MOCT Mo3ra. Ha HMXHeil noBepXHOCTH Ga3HiIsIp-
HOM YacTW HAXONMTCS [JIOTOUHBINH GYropoK, K KOTOPOMY TpHKpPEILIsi-
eTCsl 3aHSST CTeHKA IJIOTKHU.
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Puc. 22. Yepen yenosexa. Buu c6oky:
1 — TeMEHHas KOCTb; 2 — BeHeUHblIil 1I0B; 3 — M06HbII 6yrop; 4 — BUCOUHAS
ITOBEPXHOCTL OOJIBILIOrO KPblla KNHHOBUAHOK KOCTU; 5 — IJIa3HUYHAS IUIAC-
THHKA PENIETYATOR KOCTH; 6 — cIe3Hasi KOCTb, 7 — HOCOBasl KOCTh, 8 — BuU-
COYHas sIMKa; 9 — nepelHsisi HOCOBast KOCTh; 10 — Tejio BepxHEeil YeTocTH.
11 — HuxHAA 4YemocTb; 12 — cKyaoBasi KOCTb; 13 — ckynoBas ayra; 14 —
IIHTOBUAHBIA OTPOCTOK; 15 — MBILLENKOBBIM OTPOCTOK HUXHEU YETIOCTH
16 — cocLeBUAHBL OTPOCTOK; 17 — HApYXHBIH CIyX0BOH npoxox; 18 — nam-
GmoBuIHBIA WOB; 19 — deurys 3aTbUIOYHOM KOCTH; 20 — BepXHSAs BHUCOYHAs
JHUA; 21 — YeinyiiyaTtas 9acTh BUCOYHOIM KOCTH

Jlamepanbubie 4acTU 3aTHUIOYHON KOCTM HaxoOSTCs MO 60KaMm OT
00JIBILIOTO (3aTHUIOYHOI0) OTBepCTHs. Ha HUXHEH TTOBEPXHOCTH JaTe-
PATBHBIX YacTCH BO3BBILIAKOTCA OBAJIbHBIE 3aTHLUIOYHbBIE MBILLENKH,
COWIEHSIOLNECS C aATJIAHTOM (IIEPBBIM LICHHBIM ITO3BOHKOM). [To3anu
KaXIIOro MBILIEJIKA UMEETCS MBILLIEJIKOBAsl SIMKa, Ha JHEe KOTOPOil OT-
KPBIBACTCA OTBEPCTUE MBILIEIKOBOTO KaHajla, B KOTOPOM IIPOXOJMT
BEHO3HBIA cocyl. Yepes narepalibHyIO YacThb ¢ KaXIOi CTOPOHBI Hal
MBILIEIKOM I1POXOJUT MOIBSA3BIYHBIN KaHal Uil OAHOMMEHHOIro He-
pBa. Ha GOKOBbBIX Kpasix KOCTH BHIHBI SIPEMHBIE BHIPE3KM, 00pasylo-
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HMC BMCCTE ¢ OAHOWMEHHOUN BbIPE3KON BHUCOYHON KOCTU SIpeMHOE
OTBCPCTHE, U€PE3 KOTOPOE NPOXOAAT BHYTPEHHSS SIPEMHAST BeHa, S3bI-
KOrJTOTOYHBIN, OIYXAAIOIUIA U N06ABOYHLIH HEPBHI.

Hewys 3aThLIOYHOI KOCTH OrPaHUYMBAET C3a/1M 3aTbUIOYHOE OTBEp-
CTHE U KPYTO YXOIUT BBEPX B BUJIE LIMPOKOIH BBITYKJ10-BOTHYTOM I1ac-
TUHKH. Ha 3axHeii cropone HCIIYW HAXOAUTCA HAPYXKHbII 3aThUIOYHBIIH
BBICTYIT, K KOTOPOMY TIPUKPETLIAETCS BLIAHAS CBA3KA Harmpaso u nane-
BO OT BO3BBILLEHWSI IPOXOAUT IIEPOXOBATAS BEPXHsIST BbIWHAS TUHUSA, K
KOTOPOIl INMpUKpEIUSIOTCS TpaneuneBMAHbIe MbILIULL. OT Hapy:XHOTO
34TBUIOYHOTO BBLICTYNA BHH3 K GOJBLIOMY (3aTBLTOYHOMY) OTBEPCTHIO
IIPOXOINT HCBBICOKMIA 3aTBLUIOYHBIA TPEOEHb, 10 GOKAM OT KOTOpOTro
BUIHA HWXHAS BbliHAst IMHMS. Ha BHyTpeHHeit TTOBEPXHOCTU YelIyH
BUIHBI YETBIpE OONbBILITE AMKU. K HMXHUM siMkam NPWICXKUT 3aqHSS
TTOBEPXHOCTD MONTYLIAPHIH MO3XKEUKA, a K BEPXHUM — 3aTbUIOYHBIE JOIU
rmoayuapuit 0oasioro Mosra. IMxn DPa3aeNeHBI KPeECTOOOPAa3HbIM BO3-
BRIIICHUEM, HA KOTOPOM HAXOOMTCH BHYTPEHHUI 3aTbUIOUHDI BBICTYII.
BHuusy BeicTyn nepexoaut o BHYTPEHHWI1 3aTbIJIOYHBIN rpeGeHb. Baepx
OT BHYTPECHHET'O 3aThIIOYHOTO BBICTYIIA HATIPABJIAETCS] boposna BepxHe-
TO CaruTTaqbHOTO (BEHO3ZHOIO) CHHYCA. Bripago u Bnepo or BEICTYTIa
OTXOIUT OOPO3aa MONEPEYHOTO CHHYCA, TAKXe BEHO3HOIO.

Kaunoseudnas xocme Y4acCTBYeT B 0Opa30BaHWU OCHOBAHMS U HOKO-
BBIX OT/1€10B MO3roBOro yepera. Y KOCTH BBLIESIOT meao U TPU Napsl
OTPOCTKOB: 3TO OTXOISILIME B CTOPOHBI (oablite U masvie Kpblabsd U
YXOLSIIUME BHU3 KpbLaogudnsie ompocmku. Ha BEPXHEN IMOBEPXHOCTU TeJia
KJIMHOBUAHONW KOCTU WMeeTCs yriaybieHue, NoayuuBilee Ha3BaHMe
Typeuroro cenna. Buenrpe cemna Bugua runodusanp-
Has AMKa, B KOTOPOI MOMeLaeTcs runodus, onHa U3 BaxHei-
LIVX Kee3 BHYTPEHHE! cekpennu. BryTtpu Tesa KIIMHOBUIHOM KOCTU
HAXOIMUTCS BO3AYXOHOCHAS ITOJIOCTh — KIMHOBUIHAS nasyxa, Koropas
COODLIACTCA C MOIOCTHIO HOCA.

Ot nepeaHesepxHeit HOBCPXHOCTH TEJIA KIIMHOBWIHONU KOCTH B CTO-
POHBI OTXOIST ABa MaJIbIX Kpbija, OTTPAHUYHBAIOIUUX MIEPEIHIONN Ye-
PCIIHYIO SIMKY OT CpeAHeil YepenHoi aMku. Y OCHOBAHHWY KaxXJ0TO M3
MaJIbIX KPBUIBEB HAXOAMTCS OTBEPCTUE 3PUTENBHOTO KaHana, yepes
KOTOPbIi IIPOXOJUT 3pUTEIIBHBL HepB. OTxondiuue oT Tea B CTOPOHDI
OosIBLINE KPBITbS 00pa3yIoT CTEHKN cpenHei YEPETIHOW SIMKH, Tiia3-
HUIIBI, BUCOYHOU M MOABUCOUYHON SIMOK. Mexny MansiM n Goabmmm
KPBLILAMM CTIpaBa U C/ieBa OT Ted KOCTH HAXOMUTCS LIMpoKast Bepx-
HAA TTasHWYHAs LeIb, Beayluas U3 HOJOCTH dyepera B [JIA3HUILY.
B ocHoBanuu 6onbiioro KDPbLIA UMEETCA KPYIJIoe OTBEpCTUE, uepes
KOTOpOE TPOXOAHT BEPXHEUETIOCTHOM HEpB. Jlarepanbree U k3aau oT
KPYIJIOTO OTBEPCTHSI JIEKUT OBATBHOE OTBEPCTHE (19 HYDKHEYemIoCeT-
Horo HepBa). Eule narepannbHoe Haxommures OCTUCTOE OTBEPCTHE IS
CPeNHCH MEHUHIeaNbHOM apTepuu. OT OCHOBaHMsl BOJIBIIOTO Kpbina
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“IT3 € KaXK/IOM CTOPOHBI OTXOAMT KPLUIOBUIHBIM OTPOCTOK, B czl(él;l)ce);
111U KOTOPOTO CrIepein Hasaj WIeT KPbUIOBUIHBIA Ic()?a};lw:fbm of-
| UTOPBI TIPOXOIUT OAHOMMEHHBIH Heps. Kaxblit KPBIT aTeﬂ bl o
'OCTOK COCTOUT W3 ABYX IUIACTUHOK — MEIWATBHOUN U JlaTep ,
KLY KOTOPBIMU C331M HAXOOUTCH KPbUIOBHAHAS HMKa.ﬂ ocm. Oma
Pewemuamas xocmb JICKNT BIEPE/M TENA KITMHOBHIHO vocr H.MKH
VEICTBYET B 0OpPa30BaHMKM HUXKHEN CTEHKM IepeaHer qepegd rm'raan(;
+ I3HWLBL M TTOJIOCTH HOCA. PCI_HCT‘{aTafI KOCTb COCTOUT me'ranoﬁ TLHO
OPHEHTUPOBAHHON TEPIEHAUKYJIIPHON TUIACTUHKY, pelll patoit -
« IHHKY U 1a6MpUHTOB. T1pof0o/KeHHEM NIEPIIEHAMKYISPHO A
111 BBEpX SBISIETCS NETYUIMHBIN IpebeHb, BAAIOILUKCS B HZJ;I[O e
va. [lorepeuno nexuT peuleTyaras MIaCcTMHKa, KOTOI:O A
« pe/IHIOO YAcThb JHA 1epeaHen YepenmHOu AMKH ¥ BEPXHIO crenKy H0-
ety Hoca. Yepes oTBepCTHsl PeeTIaTOl MIACTUHKA PO 111{ T 000~
1srrebHble HepBbl. K OOKOBBIM KOHLIaM pgg;;mamn [UIACTH
‘ bl TAOMPUHTHI PELIETYATON K .
" ll)flﬁzigjaeiim na6lfpnm TMOCTPOEH U3 MHOXECTBA Boanyx?{}écc)ggsg
HMCEK, COODUIAOLIMXCS MEXAY COB0M U OTKPBIBAIOLIMXCS :tma;{ By
110J10CTh. JlaTepansHoi CTeHKOH JTaOUPUHTA ABJSICTCS rnaz:l oz ta-
 THHKA, KOTOpas o0pa3yeT MEAUAIbHYIO CTCHKY rna3ﬂm(1m.{ T weam
2 1LHOM TIOBEPXHOCTH JIAOUPUHTA OTXOAAT ABE TOHKUE, U3 6yT e piis
ACTUHKA — BEPXHSSI M CPEAHSISI HOCOBBIC PAKOBUHDI, CBODO]
; OCTh HOCA. 5
| ‘“%U;?:uftfﬂo?cocmb BXOJUT B COCTaB GOKOBO¥ CTCHKI/I6I/I ogggﬁag;lnﬁ
weperia. COCTOUT M3 KAMEHHMCTOM YacTy (IMpaMuUIbl), I/[apea]v[ e on
“qeyiuaToi yacteil. BucouHas KOCTb CIy>KUT BMECTHI auniunm oo
CllyXa M paBHOBECHSI, KOTOPBIE 3a/IEraloT BHYTPU ee nmy;l)x . BB.I ohes
HHPAMUIY TIPOXORUT ]—é@CKg;JIbKO KaHajIoB, cojepXaul PBBI,
«CHOCHBIE cocyabl (Tadi. 6). 3 )
| m[?ccmeuucmasflz yacms UMeeT Hopmy Tpexrpa;{:(())y[ ;y(l)%z:ll\gggzlﬁ :e}}();l;[“
111 KOTOPOW HANpaB/icHa BOEPE] M MEANAIBHO, e oo
HCPEXOAUT B COCLIEBUIHBII OTPOCTOK. Y NMUPaMUIIbL 0T Nepe
3aHIOI0 [TOBEPXHOCTH, OOpaIlIeHHBIE B I1OJIOCTh YEpena, i
|lultl1f<l1§)}cl>dloa§013€px110cm, YYACTBYIONIYIO B 00pa3OBaHNM Hapyx;}{;)ero H(l);_
nopaHus yepera. Ha rnepeaHeii moBepxXxHoCTH l'[]/lpaMI/IIIbI;g esen fpoﬁ—
I1bI, HAXOJUTCA TPOWHUYHOE BIABJIIEHUE, HA KOTOPOM JIEXK ' (3)106 POt
nuuHoro Hepsa. Iloszamgu OT BAABICHUS HAXOOUTCH AY HgM Hoe
;03BBIIIEHNE, 00PA30BAHHOE HAXOAALIMMCS B ITHPAMUNE 1;%13)[(4 UM 10~
IYKPY>KHBIM KaHAJIOM KOCTHOTO JIaOMPHHTa opraHa paBEoK buué b
:UTBHO OT BO3BBILLIEHHS] BUIHBI TUIOCKAS IOBEPXHOCTh p iuia apa-
DUHHOU TIOJIOCTH K PACTIONIOXKECHHEIE KIlepely JBa MAJICHbKUX b ;}){ o
1 AHAJI0B GOJIBIIOrO Y MAJOTO KaMeHHUCThIX HepBoB. ITo Bepxnee X}}/{ ogm
MPAMUIBL, Pa3deNsIoIEMy €€ NEePeTHIOn U 3a11H}010Hg;):OIF)O) ,
1{POXOAAT 6OpPO34a BEPXHETO KAMEHUCTOIO CUHYCa (BE .
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Kanaasl BUCOUYHOH KOCTH

Yro IIPpOXOAMUT B KaHajuae

BHYTpeHHSISI COHHAs apTepys; BHYTPEHHee

COHHOE (BereTaTHBHOE) CILICTEHUE

CoHHo-6apabaHHbIE HEepBbl

JInesoit Heps (VH), npemnBepHO-yIHTKO-

(VIII), apTepust U BeHA BHYT-

PEHHETO yXa

BBIIA HEPB

Juneoit Heps (VII)

bapabannas cTpyHa — BETBb JHLEBOTO

HepBa

Manblii KaMCHUCTBII HEPB — BETBb SA3bl-
kornorouHoro Heppa (IX mapa)

Mbniia, Hanpsarampouas 6apadaHHyO nepe-

, HanpgramoBnlien

(IMONlyKaHaa MblIULb!
0apabaHHYIO [IEPEINOHKY), W CIIyXOBasl Tpy-

6a (mojykaHan CayXoBoit TpyObl)

TOHKY

Kaxue mosnoctu (oGiacTu) yepemna Ka-

Haa COCAUHSICT

HapyXHoe OCHOBaHUE ueperna ¢ Bep-

XYLIKOA NMUPAMUABI BUCOUHOM KOCTU

(y ero Haya-

a) ¢ GapabGaHHOUN [MOJOCTbIO

CTeHKY COHHOrO KaHaja

3aHIOI YEPEINHYIO SIMKY C BHYTPEH-

HUM YXOM

3amHICK MTOBEPXHOCTS MUPAMBIbl (BHYT-

) — ¢ LUKIo-

PEHHHI CIYXOBOW IIPOXOI
COCLIEBUIHBIM OTBEPCTHEM

Juuesoil kaHan, 6apabaHHYIO TOAOCTh C

KaMeHUCTo-0apabanHoil 1Iebi0

HyDxHIOIO NTOBEPXHOCTL MTUPAMMIIBI (Ka-

MEHHMCTYIO SIMOYKY) ¢ GapabaHHoO# Mojio-

¢TI0 ¥ GapabaHHyIO

NOJIOCTh € NMEPETHEH

MOBEPXHOCTHIO TTUPAMHIE! (PACIIENUHON

MAJIOTO KAMEHMCTOTO HepBa)

Bepxyurky nupaMuiast ¢ 6apabaHHoR

MOJIOCTBIO

Haspanue xaHana

1. CoHHbII KaHaJ

2. CoHHO-DapabaHHbIe KaHATbL{bI

3. BHyTpeHHee CilyXOBOE OTBEPCTHE U

BHYTPCHHHUH CIIYXOBOM NPOXOI

4. JIuueBoit KaHajx

5. Kananeu 6apabaHHOM CTPYHbE

OaHHBIU KaHajxel

6. bapa6

7. MbIieuHo-TpyOHBIH KaHal, KOTo-

2 nosykaHaia: Bepx-

pbIft IEUTCS Ha

HUM — JUIA MbIUIULI, HAIpATraloucH

GapabaHHyIO0 MEPENOHKY, HIWKHAN —

OBl

[UIsL CJTYXOBOJA TpY!

Ha 3agHeit moBepXHOCTH NMTUPAMUIIbI HAXONUTCS BHYTPEHHEE CJly-
XOBOE OTBEpPCTHE, NEPEXOldlIee BO BHYTPEHHHH CIyXOBOH mpoxon,
‘[epe3 KOTOPbIA MPOXOAAT JULIEBOM, MPeJIBEPHO-YINTKOBBIN HEPBBI
M KPOBEHOCHbIe cocyabl. Ha 3aaHeil mOBepXHOCTH MUPaMHIBI Haxo-
NUTCA HAPYXHOE OTBEPCTHE BOLOIPOBOIA NpEHABepHUs, a Ha HUX-
HEM Kpae OTKpbIBaeTCA YJAUTKOBBIM KaHanell. Bogonposos v KaHazeu
BEAYT B JIAOUPHUHT HpeNBEPHO-YIUTKOBOTO oprada. Bauxe K cocle-
BUAHOMY OTPOCTKY IPOXOLUT 6OpO3aa CUTMOBUAHOIO (BEHO3HOrO)
CUHYCA.

Ha HUXHEH MOBEpXHOCTH NMUPAMUIbLI HAXOAUTCH SIPEMHAs SMKA.
JlaTepaibHee Hee BUICH IMHHBIN IHMIOBUAHBIA OTPOCTOK, MO3aau
KOTOPOro MMEeTCs IHWIOCOCLEBUAHOE OTBEPCTUE, KOTOPHIM 3aKaH-
4YUBaeTca MTUUEBOR KaHal. Knepenu ot speMHOM AMKH 3aMETHO 00Jib-
HIOC OTBEPCTHE, Beayllee B COHHBIA KaHajl, KOTOPbIif 3aKaH4YMBaeT-
¢ Ha BepuwivHe nupamunbl. Ha rpebHe MexXiy sspeMHOHA SMKOW U
OTBEPCTHMEM COHHOFO KaHaJla HAXOAUTCS KaMeHUCTas AMOYKA, fepe-
xoasiuiasi B 6apabaHHbli KaHajlel, KOTOPBI 3aKauMBaeTCs Ha nepe-
AHel nosepXxHocTy nmupamuibl. C 6apaGaHHON MOJOCTHIO, Pacnoslo-
KEHHOW BHYTPU NMUPaMUIbI, COOOIIAIOTCS BO3AYXOHOCHBIE SYEHKH
cocueBuaHOro orpocrka. Ha BepuimmHe nupamuipl natepaibHee OT-
BEPCTUSL COHHOIO KaHa/ta OTKPBIBAETCS MBILIEYHO-TPYOHBIH KaHall,
reaywiuid B 6apabaHHyo noiocTh. Ero BepxHMil TonaykaHai 3aHST
MBIILILEN, HATATMBaKomeH GapabaHHYK MEPEenoOHKY, a HUKHHUIA SB-
AAeTCA KOCTHOM YacTblo CJAYXOBOH TPyObl, CoelMHsAIOIIEH bapadaH-
HYIO0 MOJNOCTH C I[JIOTKOM.

bapabannas wacme BUCOUYHOI KOCTH MpENCTaBIsieT COOOM M30THY-
TYIO TUIACTUHKY, OFPAHUYUBAIOLIYIO CHU3Y, CIIEPEaM U C3add HapyX-
HBI CIyXOBOM mpoxon.

Yewyiuamas #acme (4eumyst) BACOYHONM KOCTH BXOAUT B COCTAB 6O-
KOBO# creHku uvepena. Or HapyXXHOM MOBEPXHOCTH YELIYM OTXOLUT
HanpaBJISIIOIIMIACA BIiEpes CKYJIOBOH OTPOCTOK, 0GPAa3yIOIHi CKY/10-
BYIO JIyTY BMECTE ¢ BUCOYHBIM OTPOCTKOM CKYJIOBOM KOCTH. KHU3Y OT
OCHOBaHUs CKYJIOBOI'O OTPOCTKA PACTIONOXEHBI CYCTABHOI GYropok u
OBaJIbHAs HMXKHEYeI0CTHAs IMKa, YYacTBYylOIlasi B 06pa3soBaHUU BU-
COYHO-HUXHEYETIOCTHOTO CyCTaBa.

Temennan kocms c Takol Xe KOCTBIO JIPYTroil CTOPOHBI OGpasyeT
Kpbiury (cBon) depena. TeMeHHast KOCTh NPEACTABAAET BbINYKJI0-BO-
THYTYIO YETbIPEXYIrOJdbHYIO TJIACTUHKY, Ha HapyXKHOI CTOPOHE KOTO-
poif BUIEH TeMeHHOoI Oyrop. CROMMU KpasiMU TEMEHHAs KOCTh COCIU-
HaeTCs (00pasyeT LWIBbI) ¢ JOOHOM, BUCOYHOM, 3aTbUIOYHON KOCTSIMM,
OOJIBIIMM KPbLIOM KJIMHOBUAHOH KOCTH M C TEMEHHOM KOCTbIO [ApY-
roit ctopoHsbl. TemeHHast KocTh UMeeT 4 yria.
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Koctn immeBoro oraeja 4epena

B 06pa3oBaHNY JHUEBOTO OT/AEIA Yeperia yUacTBYIOT 6 MapHbIX KOC-
Teil (BepxHedeTiocTHas, HEOHas, CKyJIoBasi, HOcOBas, CIe3HadA, HUX-
HsiSl HOCOBAasI PAaKOBMHA), a Takke 2 HEMapHble (COLIHWK M HMXKHSIS
yemocTh). K MuueBoMy (BHCLEpaTIbHOMY) OTAENY 4Yepera OTHOCUTCS
TaKXe NOIbsI3blYHasA KOCTb.

Bepxneuearocmnas xocms (BepXHsAs Ye/IOCTh), PACIIONOXKCHHAS TIO
GoKaM OT TOJIOCTA HOCA, COCTOUT U3 meaa BEPXHEW YellOCTH U #embl-
pex ompocmios. Ta3HUYHAsI TOBEPXHOCTB Tesla BEPXHEH uenocTi 00-
palieHa B ITOJIOCTh TasHuibl. Ha Heil IpoxonuT moarnasHuyHas 060~
po3a, Mepexoadilasi B OZHOMMEHHbIH KaHa, OTKPbIBAIOLIMNCH Ha
nepeaHel TOBepXHOCTU KocTd. Ha 3ajgHei MOBEPXHOCTU HAXOANTCH
6yrop BepxHeii ueocti. Ha HOCOBOI TIOBEPXHOCTH Tella BEPXHei ye-
JIIOCTY BU/JHBI PAKOBUHHBI rpeGeHb IS IPUKPENIEHUs HUKHEH HO-
COBO# PaKOBHHBI M cje3Has OOpo3ia, yuyacTBylollas B 06pasoBaHUU
HOCOCJIE3HOr0 KaHala, a TaKXe BXOJl B BO3AYXOHOCHYIO BEpXHEUE/0-
CTHYIO (raliMOpPOBY) Iasyxy.

OT Tesna BepXHEH YeNIOCTH OTXOAST JaTepajbHO — CKYJIOBOU OTpO-
CTOK, BBEPX — JIOOHBIN, METUAILHO — HEOHBIM, BHU3 B BUAC YTH —
ATbBEONISIPHBIN OTPOCTOK. ANIBBEOJISIPHEII OTPOCTOK HECeT Ha cebe 3y0-
HBIE AIbBEOJIbl, OTAEJCHHDBIE OIHA OT APYroi MeXalbBCOJSIPHBIMM 1€~
peroponkamu. HEOHBIT OTPOCTOK, COEMMHSISICH C TAKUM XK€ OTPOCTKOM
TIPOTUBOIIONOXHOM CTOPOHBI, 0Opa3yeT TBepaoe HEGO.

Hé6nan xocmp, Npuiexaiias c3agyd K BEPXHEYENIOCTHOM KOCTH,
COCTOUT M3 [IBYX IUIACTMHOK: HepheHOUKyAspHoi (BepTMKAbHOW) W
eopuzonmanvrol. TOPU3OHTAIbHBIE UTACTUHKH 00CHX HEOHBIX KOCTEMN,
COeIMHSISICh MEXIY cO00H, 06pasyloT 3aHIOK YacTh TBEPAOTO HEDGA.
TMepneHAMKYIAPHas MIACTUHKA YUacTBYET B 00pa3soBaHMU 3a[HEN Ya-
cT¥ OOKOBOI CTEHKM [10JIOCTU HOCA.

Huxcrasn nocoeas paxoeuna MPUKPETUIETCS K PAKOBUHHOMY Iped-
HIO HOCOBOW IIOBEPXHOCTH BEPXHEUENIOCTHOW KOCTH.

Hocosaa kocmb, COEUHASCH C TAKOU XK€ KOCTbIO JPYrOM CTOPOHBI,
06pasyeT BepXHIOI CTEHKY ITOJIOCTH HOCA.

Caesnas xocmp yJacTBYeT B 00pa30BaHWU IIEPENHCH YacTh MeIu-
ANBHOI CTEHKM Ta3HMLBL. MMeloiasicsi Ha 9TOH KOCTH ciie3Has 0o-
pO31a, COEANHSAACH C OJIHOMMEHHOI 60PO310if BEPXHEUETIOCTHON KO-
CTHU, o0OpasyeT SIMKY CJIE3HOTO MEHIKA.

Cownux o6pasyeT GOJbIIYIO YaCTh HOCOBOW ITEPETOPOAKH. 3aAHUMI
Kpail COLIHMKA pa3esieT XOaHb! (3aIHNe OTBEPCTHS IOJOCTH HOCA).

Ckya06aa Kocmb, Urpaioiiasi BAXHYIO pOIb B YOPMUPOBAHIH Pelib-
eda sMlia, coeauHseTCs ¢ JOOHON, BUCOTHON H BEPXHEUETIOCTHON
KOCTSAMHU. BUCOUHBII OTPOCTOK CKYJIOBOM KOCTH BMECTC CO CKYJIOBBIM
OTPOCTKOM BHCOYHOU KOCTH 0OPAa3yeT CKYJIOBYIO Iyry.
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Huxcnsns wearocms — e1MHCTBEHHAs [OABUXKHAs KOCTb yepera. OHa
COCTOUT U3 meaa U OTXOISIILIMX KBEPXY deyx éemeeti. Ha BHyTpeHHEH 1
HADYXHOUW TMOBEPXHOCTAX YIVIA HUXHEU YEIOCTH HAXOASTCST OYyrpu-
CTOCTH TSI TIPUKPETIICHUS XeBaTeabHblx Mbllll. Ha nepenneil vactu
rena HWXHEH YETIOCTU BUAECH OOpaIllcHHBIA KIepean noadoponoy-
L1 BBICTYII.

Ha anbBeosisipHON 4yacTH (aJIbBEOJSIPHON Qyre) paclojoXeHbl 3y0-
Ibie aJibBEOJibl, Pa3[e€HHbIE MEXAIbBEOISPHBIMU I1€PETrOPOIKAMM.
BCTBYM HMIKHEN 4YeENIFOCTU HaIpaBIsIIOTCST BBEPX M HECYT Ha cebe nBa
orpocTtka. IlepeaHuii OTpOCTOK — BEHCYHbIM, a TAKXKE 3aAHUIA — MbI-
IICJIKOBBIM pa3/iesieHbl Bbipe3koi. K BeHEYHOMY OTPOCTKY IPUKpeILis-
¢TCSl BUCOUHAS MbILa. MBIIIETKOBBII OTPOCTOK yYacTBYET B 00pa3o-
BUHWU BUCOUHO-HUKHEUEIOCTHOIO cycTaBa. K MbIIIIETKOBOMY OTPOCTKY
HIPUKPETUISICTCS laTepaibHasi KpbUIOBUAHAS MBI (keBaTesbHast). Ye-
PC3 TEJAO YEIOCTH C KaXIO0W CTOPOHbI IPOXOAUT HHXKHEUYETIOCTHOM
K{IHAJI, KOTOPBbIA HAYMHAETCSl HA BHYTPEHHEN MOBEPXHOCTU BETBU 3TOM
KOCTH. BhIxogHOe 1n0a00pOA0YHOE OTBEPCTHE ITOTO KaHANa HAXOANTCS
11 HAPYXXHOW IMOBEPXHOCTHU TEPEAHENH YaCTH TeNa HUXHEN UYETIOCTU
1A YPOBHE BTOPOTO Majoro KOpeHHOro 3yba.

IHodsazsiunan kocms, NMeOLIAas TyroodpasHylo Gopmy, pacrosnoxe-
11 B MSATKUX TKAHSIX [IEU MEX/TY TOPTAHbIO BHU3Y W HIKHEHW YE€TIOCTHIO
neepxy. KocTb COCTOUT M3 Tera W IBYX Nap poroB — OOJBIHUX U MAJTBIX.

Coenunennst KocTeil yepena

Kocru, obpasywollue yepern, COeTMHEHBI MEXIAY COOOl MpU MTOMO-
11U HeNpePbIBHBIX cOeAMHEeHnid. VICK/IIoueHUE COCTaBASIET HMUXKHSS Ye-
11OCTb, KOTOpas obpa3yeT ¢ BUCOUYHON KOCTbIO BUCOUHO-HUXKHEUEI0-
CTHOM CyCTasB.

KocTu Kpbllly yepera COeAMHSIIOTCS MeX1y cOOOH Mpu NOMOILLKU
iyOUaThIX M YeIIyHuaThiX IBOB. Tak, MeAuaabHble Kpas TEMEHHBIX KO-
CECH COGMMHSIET 3y0UaThlid cazummansHsil wiog, JOOHYI0O 1 TEMEHHYIO
LOCTH -— 3yOUaThlil 8eHeutslll 106, TCMEHHbBIC U 3aTbUIOYHYIO KOCTH —
swOUaATBI 1ambdosudHbil woe. Yelllysh BACOUHOM KOCTU COSAUHSICTCS C
ICMEHHOM KOCTBIO U OONBLIIMM KPbLIOM KJIMHOBUAHOW KOCTH TMIPH I10-
\OLLIM Heutytivamoeo wea. Mexay KOCTSIMU JIUIIEBOTO Yepena UMEeroTCst
niocKue (2apMOoHUUHbIE) WEDL.

B o6jacTi oOCHOBaHUS depena UMEKOTCH XPALICBbIE COCAUHEHUS —
CUHXOHOPO3bl, 0OPA30BAHHDBIE BOJOKHUCTBIM XPSIIOM. BTO COEIMHEHMS
MCKIY TEJOM KJIMHOBUIHONW KOCTU M 0a3WISApHOM 4YacTbi 3aTbLIOY-
HOM KOCTH, a TaKXe Jpyrue CUMHXOHAPO3bl, KOTOPbie XOPOIIO BbIpa-
XCHBL Y ACTeil. Y B3pOCAOro UeloBeKa B OONBIIMHCTBE CBOCM OHM 3a-
\ICLIAIOTCS] KOCTHOM TKAHBIO.
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BHCOYHO-HHAKHEYENIOCTHON CYCTaB — MAPHbIA, KOMIUIEKCHBIN TI0 4
CTPOEHUIO, NINUIICONIHOM dhopMBbI. OH 00pa30BaH I'OJIOBKOH MBILLIE- |

KOBOI'O OTPOCTKA (CYCTaBHOTO) HMKHEH YENIOCTH M HUXHEYEIIOCT-
HOH SIMKOIl BMECTE C CYCTaBHBIM GYTrOPKOM BUCOYHOMN KOCTH. BHyTpH
CycTaBa MMEETCSl BHYTPHUCYCTaBHOM AMCK, MOCTPOEHHbIN U3 (pubpos-

Horo xpsiiua. JJUCK cpallleH ¢ Karcyoii cycrasa 1o nepudepuu u pas- &

JeJIdeT MOJIOCTh CyCTaBa Ha BEPXHIOIO U HMXHIOK YaCTH.
HBI/I)KCHI/IH B MMPAaBOM U JICBOM BHUCOYHO-HUXKHEYECTIOCTHOM CYyCTa-
Bax [IpOUCX0AAT COBMCCTHO. 3T10 OIlyCKaHNe U NnNoaHATUC HUXHEH 4e-

JJIOCTHU, CMCUICHUC HIDKHEH UEIOCTH BIIEpE] (BbIlIBI/DKeHI/IC) M Hasan |
(BOBBpaMEHHC B UCXOITHOC COCTOSIHI/Ie), JBUXKEHUS YCIIIOCTH BITPABO U

BJIeBO (OOKOBBIC IBYDKCHUS).

Yepen B uenom (Tomorpadus vepena)

Yepen uMeeT CIOXHBIN peibed KW €ro BHYTPEHHEN M HApyXHOH
nopepxHocreil. Penbed oOycmoBneH pacrnojOXeHUEM B €r0 KOCTHBIX |
BMECTWJIMILAX FOJIOBHOTO MO3ra, OPraHOB YyBCTB, HEPBHEIX Y3JIOB U §
HaJIMureM MHOTOUYUCIEHHBIX OTBEPCTUH M KAHAJIOB [UIst IIPOXOXICHMUS |

COCYJIOB 11 HEPBOB.

BepxH1010 YacTh MO3rOBOTO Yepera B CBSI3M C ero (opMoil Ha3bIBa-
10T c6000m (Kpbiuieli) wepena. Kpbllly yeperna oOpasyloT Yenlyst J00HOM
KOCTH, TEMEHHbIE KOCTH, YellIys 3aTbUIOYHOM M BUCOYHBIX KOCTEHW,

JaTepalbHBIC OTAeBl OONBIINX KPhUILEB KIIMHOBUAHOM KOCTH. Ha Ha- §
PYXHOI MOBEPXHOCTH CBOJA Yepena BUAHBI HIBbLI (MEXIY TEMEHHBIMH
KOCTSIMU — CarvuTTaJIbHBIN, MeXAy JOOHOW U TEMEHHBIMU KOCTAMU — |
BEHCUHBIN, MeXIly TEMEHHBIMH U Yellyed 3aTbUIOYHON KOCTH — JIaM-

OMOBUIHBIN, MeX/Y Yelllyeil BUCOYHOMH KOCTU U TEMEHHON KOCThIO —
Yennyifyarslif). B nepeHux oTaenax cBoaa yepena BUAHBI JIOOHBIE Oyr-

PHI, Haj Ia3HUHAMU — HaIOPOBHbIE AYTH, B CEPENMHE Mex1y HUIMU — I

HeboJbliasl IIOLIAAKa — HazlepeHocke (m1abemra). Ha BepxHeOOKO-

BBIX TIOBEPXHOCTAX CBOJA YePena BLICTYNAIOT TEMEHHbIE OYIDbI, BepX- I8

HSSE 1 HUKHAA BUCOYHBIC JIMHUH.

[Tpu U3y4eHNHN “epena cHoKy BUIHBI JIOOHAs, TEMEHHas, BUCOYHAsA. ¥
3aTBUIOYHAS W KIMHOBHAHAS KOCTH. BUAHBI Takxke cKyjoBas dyra, J

O6pa3OBaHHaH BUCOYHBIM OTPOCTKOM CKYHOBOﬁ KOCTHU U CKYJIOBBIM

OTPOCTKOM BHCOYHOI, HapyXHbIH CJIyXOBOH IIPOXOI, COCLICBUIHbIA §
OTPOCTOK, BEPXHSS U HMXHSS YeJIOCTH, BUCOYHAsl, TIOABUCOYHAA U B

KPBUIOBUIHO-HEOHASA SIMKH.

Bucounas smrka orpaHUYeHa CBEPXy M C3agW BUCOYHOM JIMHUEH,
criepeyl — CKYJIOBOM KOCTbIO, BHU3Y OHA MEPEXOIHUT B IIOABUCOYHYIO E

AMKY. BEpXHIOW CTEHKY H008UCOUHOU AMKU COCTABIIAIOT OOJIBLIOE KPBI-

JIO KJITMHOBUOHOM KOCTM M Y4acTOK YEIIyHN BUCOYHOI KOCTU, nepen- ]  ‘
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HI0I0 — TIOJBUCOYHAS MOBEPXHOCTh TeJIa BEPXHEUYETIOCTHON KOCTU U
CKYJIOBasi KOCTh, MEAUAJIBHYIO — JIaTepajibHAs TJIACTHHKA KPbUIOBU/I -
HOTO OTPOCTKA KJIMHOBUIHOI KOCTH, JlaTepajbHYI0 — CKYJIOBasi Ayra
W BETBb HUKHEH YEJIIOCTH.

Kpbiaoeudno-nébnas (kpvinonébnas) smka HaxXomUTCS MexXOy OcC-
HOBAaHUEM KPBUIOBHIHOIO OTPOCTKA KJIMHOBUIHOW KOCTHU C3aad W
OyrpoM BepPXHEUYETIOCTHONW KOCTH cTiepeau. MeananbHOM CTEHKOM 3ToM
SIMKH CIIYXKUT MeIMalibHAsA TUIACTMHKA KPBUIOBUIHOTO OTPOCTKA KIH-
HOBUAHO# KocTU. KpbUIoHEOHAS sIMKa Yyepe3 KIMHOBHIHO-HEOHOE OT-
BEPCTHE COODIIAETCS C MOJIOCTBIO HOCA, YePE3 KPYIJIOE OTBEPCTHE —
CO CpeAHEeH YepenHON IMKOM, Yepe3 HHXKXKHIOK INIA3HUYHYIO HIECAb —
¢ IJIa3HULEH, yepe3 KPbUIOBMJIHBIN KaHal — C 00JacThio pBaHOTO
OTBEpPCTHS, Uyepe3 OoNbLIoi HEOHBIM KaHaJl — ¢ POTOBOM MOJIOCTHIO.

HapyxHoe ocHOBaHHe uepernla 0Opa30BaHO HUXHEH MOBEPXHO-
CThIO MO3TOBOTO Ueperna M 4acThlo JMLeBoro uepena (puc. 23). Ile-
peaHUI OTIeA OCHOBAHUS Uepena o0pa3oBaH KOCTHBIM HEOOM U ajlb-
BCOJIIpHOM Ayroil, c(hopMUPOBAHHON BEPXHEUYETIOCTHBIMU KOCTSIMU.
Cpennuii otaesn, o6pa30BaHHbIIE BUCOYHBIMU M KJIMHOBUIHONH KOC-
TSIMU, HaxXOIMTCS MEXIY 3alHUM KpaeM TBepIoro HEba criepenu v
HepeIHUM KpaeM OoJIbIIOro 3aTbIOYHOTO OTBepCTHs c3aau. Ha Huxk-
Heil TTIOBepXHOCTU NMUpAMMABI KaXI0M BHMCOYHOW KOCTH BUAHBI Ha-
PY)XHOE OTBEpPCTHE COHHOTO KaHajla, speMHast sIMKa, LIMJI0OBUIHbIH
OTPOCTOK M IIMIOCOCLIEBUIHOE OTBEPCTUE — BBIXOJHOE OTBEpPCTHE
JIMLIEBOTO KaHajla. ¥ OCHOBaHUS CKYJIOBOTO OTPOCTKAa BUCOUHOMH KOC-
TY HAXOASTCS HUXKHEUYETIOCTHAS SIMKa M CYCTaBHOM OYyropok, y Bep-
{HHBI THpaMUIbl — pBaHOe OoTBepcTHe. Ha GonbilioM Kpblie KJIMHO-
BUOHON KOCTU BHIHBLI OCTHCTOE U OBaJbHOE OTBepCTUs. B HeHTpe
3adnezo0 omdeaa uepena PACHoONOXEHO GOJbIIOE (3aTBHIIOYHOE) OT-
BEpPCTHE C JIeKAIIUMHM 110 BOKaAM OT HETO 3aTbIJIOUHbIMM MbIIIECIKAMH.
Moa KaxabIM MBILIEIKOM HaXOAWUTCS HApPYyXKHOE OTBEPCTUE IOIb-
sI3bIYHOIO KaHana. JlarepanbHee MbILLIENKA BUIHO IPEMHOE OTBEPCTHE,
a4 ellle JiaTepalbHee U K3aAU — MBIIIEJIKOBash SMKA U COCHEBHIHbIM
OTPOCTOK.

Penved enuympennezo ocnoeanua uepena (puc. 24) cOOTBETCTBYET
HUXKHEN MOBEPXHOCTHU rojIoBHOTO Mo3ra. Ha BHyTpeHHEM OCHOBAaHUU
yepena pasivuyaloT TPU 4YEpernHble SAMKHU: IEepelHIon, CPedHIon M
3a8/IHIOI0.

llepednss uepennas amka, B KOTOPOU jiexar JIOOHbIE JOJW IoJylla-
puit GOJBIIOTO MO3ra, 00pa3oBaHa IMA3HUYHBIMM YacTAMM JIOOHOU
KOCTH, pelleTyaToil IJIACTUHKOMN pellIeTYaTOM KOCTH, TeJIOM U Majbl-
MU KPBUIBLSIMM KJIMHOBUIHOW KOCTU. 3agHUI Kpail MajibiX KPBIIbeB
OTAENSIET MIEPEIHION YEPEHHYIO IMKY OT CpeAHel, B KOTOPOH pacro-
naralTcsd BUCOYHBIE JIOIM TIONyIIapuii roioBHOro Mo3ra. B runodn-
3apHOU SIMKE TYpPELKOro celljla HaXOAUTCS TUITOu3.

101




Puc. 23. HapyxHoe ocHoBaHMe yepera:
| — HEOHBII OTPOCTOK BEPXHEN UEMIOCTH; 2 — Pe3LOBOE oTBepcTHe; 3 — cpe-
AVIHHBII HEOHBIN OB; 4 — TOMePeYHbIl HEGHDII 1I0B; 5 — XOaHbI, 6 — HIXK-
HAsl Ia3HUYHAs I0eTb; 7 — CKY/IOBasi Ayra; 8 — KpPbUIO COMIHUKA; 9 — KPbUIO-
BuAHas simka; 10 — saTepaibHas MJIACTHHKA KPbUIOBUAHOIO OTPOCTKA:
11 — KpbUIOBUIHETA 0TpOCcTOK; 12 — oBamBHOE otsepcTue; 13 — HUXHeyemoc-
THasl AMKa; 14 — WIWIOBKMAHBIA OTPOCTOK; 15 — HapyKHbIIA CJIyXOBOH MpOXO.;
16 — cocueBHAHBINA 0TPOCTOK; 17 — coclieBUaHAs BbIpe3Ka; 18 — 3aThlIO4HBIH
MBIILENOK; 19 — Mblluenkopas avka; 20 — 6onbinoe (3aTUIOUHOE) OTBEPCTHE;
21 — HUXHAA BbliiHas JTHHMA; 22 — HaPYXHbBI 3aTBUIOUHBI BBICTYIT;, 23 —
TJIOTOYHBIA GYropok; 24 — MBIILETKOBbIA KAHAT, 25 — sipeMHOE OTBEPCTUE;
26 — 3aTBUI0OYHO-COCLIEBUIHBIN HIOB; 27 — HapY:KHOE COHHOE oTBepcTUE; 28 —
LIWIOCOCLEBUAOE OTBEPCTHE; 29 — pBaHoe oTBepcTUe; 30 — KameHMCcTO-6apa-
GaHnas mwenb; 31 — OcTHCTOE 0TBepCTHE; 32 — CYCTABHOM oyropok; 33 — kiu-
HOBUJHO-YCLyW4aThI 110B; 34 — KPBUIOBMIOHBIA KPIOYOK; 35 — GOMbLIOE
HEOHOE OTBEepCTHE; 36 — CKYJIOBEPXHEUETIOCTHOM LIOB
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Puc. 24. BHyTpeHHee OCHOBaHWE Uepena:
| — rasHMYHasg 4acTh JJOOHON KOCTH; 2 — METYIIMHBIA rpebeHb; 3 — peller-
uaTasl TUIACTMHKA PELIeTYATON KOCTH; 4 — 3pUTENbHBI KaHal, 5 — TUMo-
(puzapHas siMKa; 6 — CIIMHKA celUta; 7 — KpYyIJioe OTBepCTHe; § — OBajlbHOe
oTBepcTUe; 9 — pBaHoe oTBepeTe; 10 — octHicToe oTBepcTHE; 11 — BHYTPEH-
Hee CIYXOBOe OTBEpCTHE; 12 — sapeMHoe oTBepcTHe; 13 — MOXbA3BIMHBIN Ka-
naji; 14 — naMGIoBMAHEIHA 1IOB; 15 — ckat; 16 — 6opo3aa NoMepeyHOro CUHY-
ca; 17 — BHYTpeHHHH 3aTBLIOYHBIM BBICTYN; 18 — 60JbLIOE (3aTHLIOUHOE)
orBepctre; 19 — 3aThlTouHas yenryst; 20 — 60opo3a CUTMOBMIHOIO CUHYCA;
2] — mupamMuga (KaMeHMCTas 4YacTh) BHCOYHOM KOCTH; 22 — yelryiuyartas
4acTh BHCOYHOM KOCTH, 23 — GOJBINOE KPHIJIO KJIMHOBUIHOU KOCTH;

24 — Manoe KpbuUlo KJIMHOBHAHONW KOCTH
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Cpedusist wepennas smka o6pa3oBaHa TEIOM U OOJBLINMU KPBUIbSI-

MU KIMHOBHIHOH KOCTH, IIepeIHell NOBEPXHOCTHIO NApaMuA U ye- §
LYHUATOM YACTBIO BUCOUHBIX KOCTel. Ha 60KOBOI TTIOBEPXHOCTH Teja

KAUHOBUIHOW KOCTH € KaXHOW CTOPOHBI BUAHA COHHAS Oopo3sia.
V BeplUNHbBI MUPaAMHUIBl HAXOLUTCSH PBaHOE OTBepCcTUE. MeXIy Mabi-
MH, GOJIBIUMMH KPbUTBSIMU M TEAOM KIIMHOBUIHOU KOCTH € KaX/0il

CTOPOHDI PACIoOJIOKeHa BCPXHAA IMAasHUYHaA weab. K3aqm u KHHU3Y OT }§
3TOH wenn HaxomsITcs Kpyrjioe, 0BajibHOE U OCTUCTOE orsepctusi. Ha :
1nepensHei NOBEPXHOCTH IMMPaAMUAbl BUCOYHOM KocTH, O6nu3 ee BEp- |

XYWKH, BUIHO TPOMHUUHON BIaBjeHUe,

3adusan 4epennas amka, B KOTOPO# pacrionaraercs MO3Xe4ok, OT- 1
ACTICHA OT CPENHEH AMKM BEPXHUMH KPasMU MUPAMHAL BUCOYHBIX KO- |
CTel. 3aaHeyepeITHas AMKa 06pa3oBaHa 3aThlJI04 HO KOCTbIO, a TAKXKeE

3anHeH MOBEPXHOCTBIO TIMPAMUI BUCOYHBIX KOCTeil. B LIEHTPE SIMKU
HaXoAUTCst BOMbILOE (3aTHUIOYHOE) OTBEPCTHE. Knepeau orepcrus Bu-
Ha fouanka — CKart, Ha KOTOPOM JIEKAT MOCT MO3Ta (Baponues) u
npono/rosarsiil Mosr. I1o 60kaM oT 60J1bLIOTO (3aThLIO49HOrO) OTBEp-
CTUSL pacIIoNaraloTCs OTBEPCTUS MOABA3ZBIYHOTO KaHaIa U ApeMHoOe

orBepcrye. Ha 3anneii TNIOBEPXHOCTU NMHPaMKIbl HAXOINTCS BHYTPCH- |

HEC CJIYXOBOE OTBEpPCTHE.

[Tpu ocmotpe yepena cniepean BUAHBI BBICOKMI JI00, HUXHAS ye-
JHOCTh, BEPXHEUETIOCTHBIE M APYTHE KOCTH, a TaKXKe [JIA3HULBI, Tpy-
HIEBMIHOE OTBEPCTUE (HOCA), TIONOCTh pTa.

Trasnuya — napuas nonocts, CTY>KUT BMECTUITULIEM IS OpraHa
3penus. Mo popme HanomuHaer ICTBIPEXTPAHHYIO MUPAMUIY, BEPLLH-
Ha KOTOPO#i Hanpas/ieHa Ha3a/l U MEAMATbHO, 2 OCHOBAHME obpaiieHo
BIEPEA. Y TNa3HULILI BBUICSIOT UeTbIpe CTeHKHU. BepxHsisi crenka o6pa-
30BaHa [JIA3HMYHOH 4acThio TOGHON KOCTH M MATBIM KPBUTOM KJIMHO-
BUAHOI KOCTH. HIKHIOIO CTEHKY COCTABASIOT MTa3HUYHAs MOBEPXHOCTH
T€Ta BEPXHEN YETIOCTH U CKYJTOBAs KOCTH, JNaTepaIbHYyI0 — B0JbUIOE
KPbUIO KTMHOBUHON KOCTH M CKYJIOBasl KOCTB; MEINANIbHYIO — [JIa3-
HUYHAS TITaCTUHKA PEIIeTYATOH KOCTH U cile3Hasd KOCTb. B rnepeaneii
HacTn MEAVATbHOW CTEHKHM HAXOIUTCS IMKA CJIE3HOIo MelIKa, mpo-
AOJIKAIOLIASACA B HOCOCTC3HBIN KaHal, BeAyINil B HOCOBYIO ITOJIOCTb.
BepxHss rnasuuunas wens u 3PUTENBHBII KAHAJ COENUHSIOT T1a3HU-
iy CO cpeliHell YepenHoil sMKoit. HUXHSS IIasHUIHAS LIeJIb BEJET B
KPbUTOBUAHO-HEOHYI0 AMKY (KPBUIOHEGHYIO).

Iloaocms noca siBisieTcs HaYaNBHBIM OTJCJIOM JIbIXaTeIbHBIX NYTEl,
B HEli HAXOAWTCs1 opraH 06onsiHus. T1o0CTb HOCA HMeeT BXOJIHOE (rpy-
WIEBMIHOC) OTBEPCTHE, C3aM — [ABA BLIXOMHBIX OTBEPCTUSA (XOaHBI),
Beaynine B rotky. KocThas neperoponka, o6pazoBaHHas nepreHIn-
KYJSAPHON IUTACTUHKOM pEIleT4aToi KOCTH U COLIHUKOM, paszielisier
HOJIOCTh HOCA Ha JIEBYIO U IPABYIO MMOJIOBMHBL. BOKOBAs cTeHKa obpa-
30BaHa BEPXHEYENIOCTHON KOCTbIO, TaGUPUHTOM peleTyaToil KOCTH,
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CJIE3HON KOCTBIO ¥ MEIMAILHOM ITACTUHKON KPBUTOBUIHOIO OTPOCT-
K KITUHOBUIAHOM KOCTH.

Ha natepanbHoOi CTeHKe BHIHBI TPHM HOCOBBIC PakOBMHBL. Hujcnas
HOCOBAS PAKOBUHA ABJISIETCS CAMOCTOSTEILHON KOCTbIO. Cpedusia n eep-
VIS HOCOBble PAKO8UHb 00PA30BAHbl OTPOCTKAMU pelleTIaToro Jadbu-
prHTa. HOCOBBIE PaKOBHHBI IETSIT BOKOBOH OTHEN HOCa Ha TpY HOCO-
BbIX Xoda: HUXHUN, cpenHuit N BepxHui. Huxcnui HOCO60U xod
PACITOJIONKEH MEXIY HUXHEH CTCHKOM IT0JIOCTU HOCA U HIXHEH paKo-
BUHOM, B HEro OTKPBIBACTCH HOCOCHE3HBIN KaHan. Cpeduuii Hocoeol
V00 HAaXONWTCSt MEXAY HVXKHEH M cpelieil pakOBHHAMM, B HErO OT-
KPbLIBAIOTCSI TIEPEIHUE M CPEAHUE STUCHKU peluueTanoﬁ KOCTM, OTBEp-
CTHS (anepTyphbl) JIOOHOM U BepXHEUeTIOCTHOM nasyx. B BepXHUU HOCO-
¢oll x00, PacMoJIOXKEHHbI Mexiay CcpeaHeil W BepxHel 'HOCOBBIMHU
PAKOBUHAMM, OTKPLIBAIOTCS! 3a/IHUE SUYCHKM peIIeTYaTOl KOCTH., a
rakoKe aneprypa KAMHOBUAHOMN Nasyxu.

BepxHss cTeHKa IOJOCTH Hoca obpasoBaHa HOCOBBIMHM KOCTSIMH,
HOCOBOY 4acTbIO JOOHONH KOCTH, pelueTyaToi MIacTUHKON pelueTda-
10 KOCTH M TEJIOM KJIIMHOBHIHOUN KOcTHU. HuxkHas CTEHKa TI0JI0CTH
ioca cpopMUpoOBaHa BEPXHEN ITOBEPXHOCTLIO TBEPIOTO HEDA.

Iloaocms pma criepeayn 1 ¢ 6GOKOB orpaHrYeHa 3y0aMu, albBeOSIAP-
IIBIMA OTPOCTKAMH BEPXHECYEJIOCTHBIX KOCTEH, a/IbBEOIAPHON Nyroii
i1 TEJIOM HWXHEN 4esIIOCTH, CBEPXY — TBEPABIM (KOCTHBIM) HEGOM.

Yepen HOBOPOKIEHHOTO

Y HOBOPOXIEHHOIo pebeHKa MEXIy KOCTSAMM 4Yeperna WMEIoTcd
HPOCAOWUKH COCAMHUTENBHONW TKAHU, OCOOEHHO B T€X MECTax, Te CcOo-
COUHAETCS HECKOJbKO KOCTEH. DTHU yY4aCTKM MOJYy4YUJIM Ha3BaHue
POAHMYKOB (puc. 25). POTHNYKOB Y HOBOPOXKIEHHOIO pebeHKa LIEeCTD.
“JTO HeTapHble MepeHUil U 3aHUNH POAHUYKHK U IBA MMaPHBIX — KIH-
HOBUOHBIA U COCLEBUAHBIA. CaMblil KPYITHBIN pooru4oKx nepeduuti, Vil
00nbiti. OH pacIioioXeH TaM, Iie COENMHSIOTCS JIOOHAsI 1 00€ TEMEH -
Hble KOCTU. 3adnui, WIN 3ambia04Hbiid, POOHUMOK HAaxXOUTCA B MecTe
CXOXACHUST TEMEHHBIX UM 3aTBIJIOUHON KocTei. Kaunoguonsti !)()dHlMOK
BHACH COOKY B MECTe COeAMHEHUS JIOOHOIA, T¢Mele01?1 KOCTEH U 00Jb-
ILIOTO KpblIa KIMHOBUJIHOW KOCTU. Cocyesuduuiié poonu1ox pacroo-
KEH B TOM MECTE, € CXOASTCS 3aThITOUHAsI, TEeMEHHAss KOCTU U CO-
CLUEBUAHBIN OTPOCTOK BUCOYHOI KOCTH. biiaronapst HATHUMIO pOIHHUKOB
4epell HOBOPOXKAEHHOTO OYEHb 3J1aCTUYEH, ero popMa MOXET U3Me-
HATBLCST BO BpeMs IIPOXOXK/JIEHHUS TOJOBKU T10/1a YEPe3 POHOBbIE MYTU
vMaTEPU B TNPOLIECCE POIOB.

PonHuuky HauMHAIOT 3apacTaTh B MIEPBbie MECALDI TIOCIIE poxie-
11 pedbenka. Ha BTopoM Mecsiie nocne poxiaeHus 3apacTaeT 3agiHui
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Puc. 25. Yeper HoBopoxaeHHOro. Bui c60Ky (A) u cBepxy (b):
| — miepenHMil POAHUYOK; 2 — KITUHOBUAHBIA POAHUYOK; 3 — 00JIbILOC KPLIIO
KJIMHOBUTHON KOCTH; 4 — J0OHBIN GyTOp; 5 — HOcCOBas KOCTh; 6 — cie3Has
KOCTB, 7 — CKYJIOBas KOCTb; 8 — BEPXHSsSl UeJIOCTD, 9 — HWXHIS YENIOCTD;

10 — GapaGaHHOE KOJBLO BUCOUHOM KoCTH; 11 — delnyidyartas 4acTh BUCOU-
HO#t KocTyt, 12 — natepaibHasi 4acTh 3aThUIOYHOM KOCTH; 13 — cocueBUIHbII
POLHMYOK; 14 — 3aTbulodHas demys; 15 — 3agHUH POIHMUIOK! 16 —

TeMeHHO# 6yrop; 17 — JOOHBIN LLIOB

(3aTBUIOUHBII) POAHUYOK, Ha 2—3-M Mecdle — KIMHOBIIAHBIN U
cocueBUAHbBIIT poaHuuky. TlepeHUi (JJOOHBIN) POAHUYOK 3apacTaeT
AV Ha BTOPOM Tofy Ttocie poxkaeHns. @opMupoBaHue IWBOB MEXK-
Iy KOCTSIMU Yeperna 3aKaHuuBaeTcs K 3—35 rojaM XU3HH pebeHKa.

Bo3spacTHbie M NOJIOBbIC 0CO0OEHHOCTH uepena

OGLeM MOJIOCTH MO3FOBOIO Yyeperna y HOBOPOXIEHHOro pebeHka B
cpennem cocrapisiet 350—375 cm®. B iepsbie 6 MecdLIeB nocae poxX/e-
HMsT peGeHKa 00beM Yepena yaBauBaeTcs, a K 2 roqam — yTpauBacTest.
Y B3pocJIoro YenoBeka OH B 4 pasa onblie, 4eM 00BEM T0NOCTH MO3-
TOBOTO ueperia y HOBOpoxAeHHOro. COOTHOLIEHUE MO3TOBOIO M JIM1IE-
BOTO OTIEJIOB 4eperna y B3pOc/oro 4ejaoBeka U HOBOPOXICHHOIO pe-
6eHKa pasauyHble. JIno HOBOPOXAECHHOTO pebeHKa KOpoTKoe (el
HeT 3yOOB) U LIMPOKOE.

[Mocae poxaeHus: pocT yepena MPOUCXOLUT HEPABHOMEPHO. Ot pox-
neHus 1o 7 JeT 4epern pacTteT OblcTpo. B TedeHue nepsoro rofa Xu3Hu
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yepen pacrer Oosiee WM MeHee paBHoMepHo. OT roja o Tpex Jier
0COBGEHHO aKTUBHO PACTET 3aAHSA YacTh YEPEra, 4To CBSI3aHO C Tepe-
XOJIOM peOGeHKa Ha 2-M roay XH3HM K TIpsiMoxoxiaeHuio. Ha 2-—-3-m
ro/ly )KU3HM B CBSI3U C OKOHYAHHMEM TIPOPE3bIBAHUA MOJOUHBIX 3yOOB
W ycwicHUEM (YHKLMU XKEBaTeJIbHBIX MBILIL 3HAYUTETEHO YCUIUBA-
€TCS POCT JIMLIEBOTO uepena B BLICOTY 1 wmpuny. C 3 1o 7 jer npoao-
KaeTcsl pocT BCEro yepena, ocobeHHo ero ocHosaumns. K 7 rogam poct
OCHOBaHHUS yepena B MIMHY B OCHOBHOM 3aKaHYMBaeTcs, M OHO IO-
CTUFAET TMOYTU TAKOW XK€ BEJIMUYMHBI, KAaK y B3pOCJIOrO 4HejgoBeKa.
Yepen pebenka B Bospacrte or 7 10 12-13 jeT pacTeT paBHOMEPHO,
3aMelJIeHHO. B 3T0 BpeMsi B OCHOBHOM pacTeT CBOJ1, MO3TOBOTO Ueperna,
06beM ero nojoctu gocturaet 1200—1300 cm’.

flocne 13 et akTUBHO PaCTyT JIOGHBII OTAE MO3rOBOIO Yepemna u
JULEBOM Yyepen. 3apacTaHue LIBOB MEXAY KOCTAMM Yepera HaunHa-
etca B Bospacte 20—30 net, y MyXKUMH HECKOJLKO PaHblle, YeM y
KeHiunH. CaruTrajapHbIil LIOB 3apacTaeT B Bo3pacte 32—35 ser, Be-
HedHbld — B 24—41 rom, namMbaoBUaHbLIE — B 26—42 roaa, cocle-
BUIHO-3aThUIOYHBIN — B 30—81 rom. YeruyiiuaThlil 1IOB, KaK I[PABU-
J10, HE 3apacTaer.

B noxuioM U cTapueckoM BospacTe penbed KOCTeil Yepena cria-
xkuBaetcsd. KocTu CTaHOBSTCS 601€e TOHKUMMHU, B HUX YACTUYHO pacca-
CblBAETCSl IyO4aTOEe BEUIECTBO, YMEHBIIAETCS 3JaCTUYHOCTH KOCTEM.
Yepern ctaHoBuUTCA G0Jee XPYIIKMM U JIETKUM. DTO CBSA3AHO ¢ TIoTepeit
3yOOB U CrilaxXMBaHUEM 3yOHBIX aJbBEOJI, OCAa0JeHUeM KeBaTeIbLHO
(DYHKLIMM M YacTUUHOIT aTpodueit xeBaTebHbIX Mblll. Habmonaercs
TAKXKE ACUMMETpUS uepena U3-3a MPeUMyIlecTBeHHON paboThl XeBa-
TEALHBIX MbIWILL HA OJHOMW CTOPOHE I'OJIOBEL.

Y aul MyXKCKOTo noJsia JIMUEBOH yepern pacTeT B JUIMHY CHAbHEE,
yeM y keHuwmH. Eciu no meprona 1nonosoii 3penoct y MaibYMKOB U
/I€BOYEK JIULIO OKPYTAOE, TO MOCe HACTYILIEHUS TIOJIOBOM 3PENOCTH Y
MYKYWH JIMLO, KaK MPaBUIO, BBITATUBACTCS B JUIMHY, YV XEHLIMH CO-
XpaHsieT OKpyraocTb. MyXCKOM yepen B CBSI3H ¢ OOJILIIMMU OOITUMH
pasMepaMmu Tesa Oosiblue, YeM XEeHCKUIl. Mo3ropoil uepen cwibHee
PA3BUT Y XKEHUIMH, a JHUCBOI — y MyxkuMH. Kak mpaBujio, MyxcKoit
epern OTJMYaeTCs BhIPAXXEHHBIM Pelibe(POM B CBSI3M € GONBLIMM Pas-
BUTUEM IPUKPEIUIEHHBIX K HEMY MbIUILL. Y XeHIIUH peabed yeperna
CTJAXKEH.

BOHpOCbI A MOBTOPEHUSA U CAMOKOHTPOJIS:

|. Hazosute xoctu, obpasyrouine Mo3rosoit uepen. C KakMMU COCEJHNMU
KOCTSIMU COEAMHSIETCA KaXaas KOocTb?

2. Hasosute KocTH auueBoro yepena. C KaKWMH COCETHUMM KOCTIMMU CO-
CAMHSIETCS] KaxJaasi KOCTh?
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3. Kakue OTBepCTUS BUAHBI Ha HAPYXHOM OCHOBaHMM veperia? Yro yepes
ATH OTBEpCTUS (KaHaibl) TPOXOIUT?

4. OnuuIMTe YeperHble SMKU (Ha BHYTPEHHEM OCHOBAHMM Yepera), yKa-
KHUTE WX FPAHULBI ¥ UMEIONINeCs TaM OTBEPCTHS.

5. HazoBWTe KOCTH, y4acTBYiOIIME B 00pa30BaHWM CTEHOK MIA3HUIIbL

6. HazoBuTe KOCTH, 0Opa3yIOMIME CTEHKH I10JIOCTH HOCa. Pacckaxure o
PAcIoNOKeHMH HOCOBBIX PAKOBMH M HOCOBBIX XO/0B.

7. Kaxue IBVKEHHS MOXET BHITIOJHATS HAXKHAA YeNI0CTh B BUCOUHO-HUXK-
HEYEeJIIOCTHBIX cycTaBax?

8. HazoBMTe POIHMYKH, MMEIOLIMECS Y Yepena HOBOPOXAEHHOTO pebeHKa.
KaxuMy KOCTSIMH OTpaHMYeH Kax[Iblii POJHMYOK, B KaKOM BO3pacTe pOI-
HMYKM 3apacTaioT?

9. OnUIIKUTE BO3PACTHbIE MPeOOPa30BaHMs Yeperia B MOCTHATATBHOM OH-

torenese. Kaxue (hakTophl BIUSIOT Ha 3T BO3PACTHBIC U3MEHEHMSA B pa3ing-
Hble TIEPUOIbI XU3HY YElIOBEKA.
10. Ha30BUTE OTJIMYUS MYXKCKOTO Yeperia OT KeHCKOTO.

CKEJIET KOHEYHOCTEN

(DyHKHI/II/I BCPXHNX 1 HU2KHUX KOHEUHOCTENH y 4eJI0BCKA pasJIMiIHbIC.
BerHI/IG KOHEYHOCTHU SIBISIOTCS OpraHaMM TpyJda, OHMA O4YeHb 1104~
BHXHBIC, CITOCOOHBI BBIINOJIHATE CaMbie pa3HOO6p33HbIe, BeCbMa TOY-
HBbIE ABUXECHMU. Huxave KOHEYHOCTY CYXKAaT AJisi OTIOPLI U NEpeIBU -
keuust. IXx KoCTU ¥ cCoeIUHCHUSI 00J1ee MAaCCUBHBIE, TTOABUXKHOCTD HX,
IO CPAaBHEHUIO ¢ BEPXHUMU KOHEUHOCTAMMU, OTrpaHHU4YCHHA.

CkeeT KOHEYHOCTEH, U BEPXHMX, W HIXKHUX, NPEACTABISIET CO-
60ii CUCTEMY PhIYaroB, MMEIOLINX CXOMHBIH [UTaH cTpoeHus. Koxeurno- §

CTH COCTOSIT U3 I10sIca M CBOOOAHOM YacTH. KocTtu nosica coeinHg0TCsA

co ckejeToM TyoBuiia. CBOGOIHAs YaCTh KOHEYHOCTEH (BEPXHUX H |

HYDKHMX) COCTOMT M3 TPEX CETMEHTOB: IPOKCUMAJIbHBIA (BepXHMIA)

TIpeAcTaBlIeH OJHOW KOCTBIO, CPEIHUI — ABYMsI KOCTAMH, IUCTATb- |

HBlI (HYOKHMIA) COCTOMT M3 MHOTHUX KOCTEH.

Koctn BCPXHHX KOHEYHOCTEH H MX COCJIHHEHHI

CKeJsieT BepXHHX KOHEYHOCTeH COCTOUT U3 I0sICa BEPXHUX KOHEY -
HOoCcTel (IUleueBoro IMosca) U CBOOOMHBIX BEPXHUX KOHeYHocTe §
(puc. 26). IMosic BepXHUX KOHEUHOCTEH ¢ KaxX/10i CTOPOHBI UMEET |

IBE KOCTU — KITIOUHIY U JIOTIATKY.

Co CKeJIeTOM TYJIOBMILA COEVHSIETCS CYCTaBOM TOJIbKO KIIIOUMIIA. )
Jlonatka Kax 6bl BCTABJIEHA MEXIY KIIOYMIIC M CBOOOIHOMN 1acThIO |

BCpXHCﬁ KOHEYHOCTH.
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Puc. 26. Koctu BepxHel KOHEYHOCTH.
Bua cnepenu:
I — xirounita; 2 — IpyAVMHHBINA KOHEL,
3 — nonatka; 4 — KJIIFOBOBAAHBIN OTPOC-
TOK JIONATKHW; 5 — cycTaBHasi BOagWHaA
JIONaTKH; 6 — TuleueBasl KocTh, 7 — Be-
HeyHasl sIMKa IU1e4eBOM KOCTH; 8§ — Me-
JINAIBHBINA HAJIMBILIENOK TUIEYEBOU KOCTHU,
9 — 6J10K IUIe4eBoOU KocTu; 10 — BeHed-
HbIif OTPOCTOK; 11 — OYTrpucTOCTb JIOKTE-
BOW KOCTH; 12 — 5oKTeBast KocTh; 13 —
roJIOBKa JOKTEBOU KOCTH; 14 — KOCTH 3a-
nsacTbsA; 15 — 1—5-9 nNsicTHBIE KOCTH,
16 — dananru nanpues; 17 — WUIOBUA-
HbI OTPOCTOK JYU€BOI KOCTH; 18 — s1yue-
Basg KOCTh;, 19 — romoBka Jy4eBOW KOCTU;
20 — rpebeHn Gonpmioro 6yropka; 21 —
Mexoyropkosasl 6oposna; 22 — Gonbuion
OYyTOpOK; 23 — Majuit 6yTopoK; 24 — ro-
JIOBKA TIJICYEBOM KOCTU; 25 — aKpOMHOH

KocTu mosica BepXHHX KOHE4YHOC-
teil. B cocTaB mmosica BEpXHMX KOHEYHO-
creil BXOJAT COEMHEHHBIE CycTaBa-
MW TIapHBIC JIOTATKU U KITFOUHUIIA.

Kawuuya — mapHasi, M30THyTad
TpybuaTas KOCTh, MMEIOINAY TEJIO U ABa
KOHIA — TPYAMHHBIA ¥ aKPOMUATBHBIH.
KiamuMila JerKko NpoUlyNBIBAETCS Y
AKUBOTO YestoBeka. (PYHKIIMOHANIbHAS
POJIb KIIIOUMLILI OYEHH BAXHa — OHA
KaK Obl OTOABUTAET IUIEYEBOIf CyCTaB
OT TPYAHOH KJIETKH, 00eCrieYnBasi CBO-
Oony ABUKCHUUN PYKU.

Jonamrxa — 3T0 1JI0CKash KOCTh TPEYTOJXbLHON (DOPMBI, IpUiExKa-
last K 3aAHel TOBEPXHOCTU TPYIHOMN KJeTKu Ha yposHe oT Il nmo
V pebpa. JlopcanbHas MMOBEPXHOCTD pa3eieHa [oIepeyHo OPUEHTUPO-
BAHHBIM BBICTYIIOM — OCTBIO JIOMATKH — Ha OBE AMKU: HAZOCTHYIO U
11040CTHYIO. JlaTepalbHO OCTh JIOMATKW OPOAOJIKAETCS B aKPOMHOH,
IIMEIOIINIM CYCTABHYIO TOBEPXHOCTh JJISI COWICHEHMS € KIIIOUULEN.
V NOMATKY BLLIEHSIIOT TPH yrjla — HUXHUM, 1aTepaIbHBIA U BEPXHUM.
BepxHuit Kpai JIOMATKX JIATEPATHLHO U KIIepear NEePEXOIUT B KJIIOBO-
RUAHBIE OTPOCTOK. YTOJUICHHBIN JATEPATbHbBIN Yroy JOMaTKH UMeEET
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CYCTaBHYIO BIMTagyHy, KOTOpast o0pa3yeT CycTaB ¢ TOJIOBKOH ILIeYeBOM
KOCTH.

Ckeser cBOOOMHOM YaCTH BepXHElk KOHEYHOCTH COCTOUT M3 IUIeYe-
BOW KOCTH, KOCTEW MpeAruieubst (JIOKTeBasl, JyueBasi KOCTU) ¥ KUCTH
(KOCTH 3amsICThbsl, MACTH U (hanaHTU MaNbLEB).

Ilievesas xocmy — nnviHHAsI TpyOuatash KOCTb, UMEET TEJIO ¥ I(Ba
KOHLIA — BEPXHUN U HWXKHHM 3mucusbl. Bepxuuit anndus yToiuieH u
obGpasyeT 1WAPOBUAHON (GOPMBI TOJIOBKY, COWIEHAIOLYIOCS C CyCTaB-
HOW BNaauHOM sonatku. YyTh HUXe MOJJOBKU HaxoAsITcs ABa Oyropka
(60JIBLLION U MaJIbIiA), K KOTOPHIM IPUKPEIUISIOTCS MBILILBL. byropku
paszesigeT NpoaojibHas 60po3aa, B KOTOPOW 3ajieraer IMHHOE CYXO-
JKWIMe IBYTNIaBOil MBIIIIILE TUIeYa. KOoCTh B 06/1acTH Nnepexona BepxHe-
ro snrdusa B TeNo KOCTU ToHKasl. [1pu TpaBMax Ha 3TOM y4acTKe KOCTh
4acTo JIOMaeTcs, TI03TOMY OHa MOJyYWIa Ha3BaHWE XMPYpruyeckoiu
weikn miedesoil koctu. Huxkuuit anugus pacuivpeH U 3aKaHYUBacT-
Csl MBILIENKOM [UUISI COUJICHEHMSI C JIOKTEBOH M JYYEBOU KOCTIMM B
J0KTeBOM cycTaBe. [1o 6okaM OT MbILeIKa HAXOAATCSA JaTepaibHblA U
MeNUATLHBI HAAMBILEEIKHM, KOTOPbIE JIETKO MPOLLYbIBAIOTCA B 00J1a-
CTU JJOKTCBOTO CYyCTaBa.

Kocmu npednaeuba oTHOCAT K JUIMHHBIM TpyOuaTsiM KocTam. HMx
IBE — A0KMeBas Kocmb JIEKUT MeAUanbHo (6j1XKe K CepelMHHON JIU-
HMU Tea); Ayueeds KOCHb PACITONATaeTCsl PSAOM C JIOKTEBOIA, Ha Jlare-
paJILHOM CTOPOHE IPEATUIcTbsi. BepxHue KOHUBI JOKTEBOW W JIy4eBOH
KOCTEI Yy4acTBYIOT B 00pa30BaHUH JIOKTEBOIO CYCTaBa, a HUXHUE KOH-
LBl — B 00pa30BaHUM JIYIE3aMsICTHOTO CYCTABa BMECTE C BEPXHUM psi-
JIOM KocTeli 3ansacThs. Bepxuuit (TIpoKCHMaNbHbIH) 2IMMOU3 TOKTEBOR
KOCTH YTOJILLEH, UMEET JIBA OTPOCTKA — JIOKTEBON (C3aaM) W JyYeBOM
(cniepenu), pasneneHHble ookoBublHo# BhIpeskoi. Ha natepaibHOR
CTOPOHE BEPXHETO U HUXHETO 3MU(HU30B UMEIOTCA CyCTaBHbIE TII0-
LAAKU ISt COMIEHEHMSI C PSAIOM PACHOJOXEHHOUN 1yYeBOl KOCTbIO.

Y 1yyeBOi KOCTH HA MCIMAILHONM CTOPOHE BEPXHEIO0 W HUXHETO
31308 HAXOAITCS COOTBETCTBYIOLLIUE CYCTABHbBIEC SIMKU IUISL COYJie-
HEHUS C JIOKTEBOW KOCTHIO. YTOJNMIIEHHBII HMXHUNR KOHEL Jy4eBOU
KOCTHU HeceT Ha cebe CYCTaBHYIO MOBEPXHOCTh, 00Pa3yIOIIYIO CYCTaB C
BEPXHUM (MMPOKCUMANIBHBIM) PsSIAOM KOCTEN 3allsCThsl.

Kocmu xucmu BKITIOUAIOT KOCTH 3a149CThsl, IIACTHBIE KOCTH U KOCTHA
(damanru) nDanblEB KUCTH.

Ckenem 3ansacmos COCTOUT W3 8 TyOUaTLIX KOCTEH (KOPOTKHX), pac-
IMOJIOXEHHBIX B ABA psAla, Mo 4 KOCTM B KAXIAOM pPgIy, U UMEIOLUINX
CYCTABHBIE TIOBEPXHOCTH JUTS COWIEHEHMS C COCEIIHUMMU KOCTAMU. [Lacmb
AMEET NSITh KOPOTKMX TPYOUAThIX MSACTHBIX KOCTEH, ¥ KOTOPBIX pas3iu-
4a10T OCHOBAHMA, TEJIO U rO0BKY. OCHOBAaHUS HSICTHBIX KOCTEiA CHA0-
XeHbl CYCTABHBIMY TTOBEPXHOCTSIMU [UISI COWICHEHUS C KOCTAMH BTO-
POTO Psia 3aIsCThd, 4 UX FOJOBKM — C OCHOBaHUSMM TIEPBbIX (pajaHr
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nansues. Kocmu naavyee — 3TO0 KOPOTKHUE TpyOUuaThle KOCTH ((anaH-
I'M), PACIIONIOXKEHHBIE IPYT 3a APYroM. YeThipe najblia UMEIOT 110 TPU
(aTaHT — IPOKCUMAJIbHYIO, CPEAHIO U OUCTAJBHYIO (HOITEBYIO).
Ucxomouenre cocTapisieT OOJBHION Manel] KUCTH, Y KOTOPOro JBe
basiaHTM (MpOKCUMaJIbHASA W KUCTAJBHAS).

CoenuHends Kocreil BepXHeil KOHEYHOCTH TTOCTPOEHBI TaKUM 0o0pa-
30M, YTO OHHU JAIOT BO3MOXHOCTb BBITOJTHATE Pa3IuuHbie BUIAbI ABUKE-
HUE ¢ BoiblIUM pasMaxoM. OcoGeHHO TOIBIDKHA KUCTb, CIIOCOOHAs
3axBaThIBaTh TpeAMeTbl. T PYI M HO-KJIIOYMUMYHB A CYyCcTaB—
CAMHCTBEHHBII CyCcTaB, MMPH MOMOILH KOTOPOTO TUIeueBOi mosic (KI0-
qULIA U JIOITATKA) U BCA BEPXHSISI KOHEYHOCTDh COENNHSIOTCST CO CKEJle-
TOM TYJIOBUILA. biarogapst 3ToMy CycTaBy BO3MOXHBI IOIHUMAHHME K
OMNYCKaHWe KJIIOYHMIBI BOKPYr CarMTTAJIBHON OCH, a BMECTE C HEHl M
JIOIIATKH €O BCeit BepXHell KOHEYHOCTBIO. [IBHKeHHE KITIOUULIB] BITepe]
M Ha3ad IIPOUCXOAMUT BOKPYI' BEPTUKAIBHON ocH. Kpyrosbie 1BUXEHUS
OPMEHTHUPOBAaHBl BOKPYT OCH, IPOXOAAIIeil BAOIb KItOuMLbl. ['pyau-
HO-KJIIOUMYHBIH CyCcTaB 00pa30BaH COCIMHEHHUEM KIIOUULIBI C TPyIu-
1HOI. DTOT CyCTaB CeNJIOBUAHBIN 110 popMe, MHOTOOCHBIN MO QYyHKLMH.
BHyTpH cycTaBa MMeeTCsl BHYTPUCYCTABHOM XpsALIEeBOIl TUCK, CTJIAXU-
BAIOLLMI HEPOBHOCTY CYCTaBHBIX TIOBEPXHOCTEN. DTOT CYCTAB YKPEI-
JIeH [IPOYHBIMHU CBSI3KAMH, COCIUHSIOIIMMM KIIOYULY C TPYAMHOI U
¢ nepBbIM pe6pom. C norraTkoit Kiouuia oopasyer a K poM U all b-
HO-KJWYUUYHB U cycTaB. OH Iockuii 1o ¢gopMe, MaIONO -
BIDKHBIN 110 (YHKIIUMM. [IBHXKEHMS B CycTaBe OrpaHUYMBAIOT TYTro Ha-
TSAHYTbIE TIPOUYHbIE CBA3KH.

[IneyeBOil cycTaB COCOUHSIET CBOOOJHYIO YACTb BEPXHEN
KoHeuHocTH (pYKy) ¢ IieyeBbIM mosicoM. CyctaB 00pa3oBaH TrO0B-
KO MJIe4eBOil KOCTA U CYCTaBHOM BIaauHoOi Jonarku. CycTaBHas No-
BEPXHOCTb I'OJIOBKH TIJIEYEBOM KOCTH MMeeT apoBuaHyto popmy. Cy-
CTaB JaeT BO3MOXHOCTh ITPOH3BOAMTH Pa3HOOOpAa3HbIE INBUXKEHMSI.
CycraBHas Karicysia TOHKasl, CBOOO[Hasl, TOAKPETIEHA TOJABKO OQHOHI
CBSI3KOM, YTO CIIYXUT OJHOW M3 MPUYMH BBLIBUXOB B 3TOM CYCTaBe.
Yepes MOI0OCTh MJICYCBOrO CyCTaBa MPOXOAUT MOKPHITOE CUHOBHAIIb-
HOI MeMOpaHOM CYXOXWIHE IJIMHHOM TOJOBKU IBYIJIABOU MBIMIIIBI
rieva.

JJoOKTeBOH CycTaB COCTOMT U3 TPEX CYCTABOB: IIJI€YETIOK-
TEBOrQ, IUIeYeIyYeBOro M JNydenokTeBoro. I[lmeuyenokrteBO#
cycTaB 00pa3’oBaH COUJEHEHHEM IIeYeBO# KOCTU ¢ GJIOKOBUIAHOM
BBIPE3KOM JOKTeBO# KocTH. CycTraB 3TOT OJOKOBHUAHBIN, C OJHOM
OCBIO BpalleHusi. B HeM BO3MOXHBI crubaHue M pasrudaHue mpen-
nneypd. [IniedenyuyeBod cycTaB cOPMUPOBAH LIADOBULI-
HOM TOJIOBKOI HUXHETO KoHIA (3nMu(u3a) IIeueBOH KOCTU K CyC-
TaBHOI SIMKOJ I'OJIOBKH JTyueBoil Koctu. CycTaB 3TOT IapOBUAHEIIA,
MHOTOCJIOMHBIN.
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BepxHu#i (MIPOKCHUMAaJdbHBIU) Jy4eNloOKTEBOH
¢ycTaB o0pa3oBaH JIyueBOU BBIPE3KOW JIOKTEBOW KOCTU U CycTaB-
HOI MOBepPXHOCTHIO yueBoil KocTh. CycTaB UIMIUHAPUYECKHUA, C ITPO-
NOJILHOM (BIOJIbL ITpearlieybst) OChIO BpailieHus. Bce Tpu cycrasa, BXo-
OJHIAE B JIOKTEBOW CYyCcTaB, OKPYXEeHbl OJHOU OONIEW KallCcyJiou,
KoTopas MOAKPEIUIeHA CBI3KAMU, YAESPXNBAIOUINMH COUJIEHSIONIHECS
KOCTH [IpYT BO3J/Ie APYyra U YKPETUSIIOLMMU 3TOT CycTas. B 9ToM cycrase
BO3MOXHbI JIBVDKECHUS BOKPYT (PpOHTANIbHOI (cTMOaHMe U pasrubaHue
npeaniedbs) U NpoAoabHON Oceil (BpallieHue Mpedriedbs U KUCTH).

BpanieHue B BepXHEM JIYUCJOKTEBOM CYCTaBe BbIIIOJHIETCA BMECTE
C TAKVMM Xe€ JIBUKEHHEM B HU X HeM (IMCTalbHOM) Ny4e-
JOKTEBOM CYCTaBe, o0pa3oBaHHOM JIOKTEBOH BBIPE3KOM JTy-
4eBOIl KOCTH M CYCTABHOM MOBEPXHOCTHIO F'OJIOBKH JIOKTEBOM KOCTH.
CycTaB 3TOT TaKxke HWIMHIPUYECKU. BMecTe ¢ BEpXHUM JIydejioKTe-
BBIM CYCTAaBOM OH 00pa3yeT KOMOMHUPOBAHHBIN CyCTaB ¢ ODLUEN MPO-
JOJTBbHOW (BIOJb TIPEIIeUbsl) OCBIO BpallleHUS.

Mexay AydeBOW M JIOKTEBON KOCTSAMM HaTAHYTa NPOYHast MEX-
KOCTHas MepenoHkKa TMpelruieubs, yAepKUBalolas 3TU KOCTU APYr
BO3/IE Apyra U CAyXallasi MeCTOM Hayajla MHOTHX MBI TIPEATIIEY bs
H KHCTU.

JdvuesanscTHB 1 CcycTaB, COCAMHSIIOWUN TTPEAIIEYbE
¢ KMCTBIO, 00pa30oBaH CYCTaBHOM MOBEPXHOCTHIO JIYUEBOH KOCTH, CY-
CTAaBHBIM JUCKOM BO3/¢ TOJIOBKHM JIOKTEBOH KOCTU M MEPBBIM (I1PO-
KCUMAJILHBIM) PSITOM KOocTeH 3arsicThsi. CyCcTaB 3TO CIOXHbIA, KOM-
fUIEKCHBII [0 CTPOCHUIO, SJLUIUTNICOUAHBIN o (opMe, ABYOCHbIA 110
dyHKIMK. YKperuieH oH 60KOBBIME 1 IPYTHMHU CBsi3KaMHU. B 3TOM cyc-
Tage BOKPYT ()POHTANBHOM OCH BO3MOXHBI crubaHue-pasrubaHue, a
TaKKe OTBeAcHMEe U NpHBeJeHWe KUCTU BOKPYT CaruTTaAbHOW OCH.

Mexay TepBeIM (ITPOKCUMANIBHBIM) U BTOPBIM (JMCTaJIBHBIM) PS-
[aMU KOCTEM 3asICThsT PacrosioxeH OJOKOBHIHbIM MAJONOABUXHDIA
cpeagHe3ansacTHB N cycTaB. OH UMEET CIO0XHOE CTPOCHUE.
CycTaB yKperjleH HECKOJbKUMU KOPOTKMMH TBIILHBIMU Y JIAZOHHbL~
MM CBSI3KAMH, a €ro CyCcTaBHast TOJOCTb COOOIHAETCH C IOJIOCTIMHU
MEX3AaOACTHHR X CVCTaB o B, 00pa30BaHHbIX CYCTABHLIMH [10-
BEPXHOCTSAIMHU PACMOJOXCHHBIX PSIIOM KOCTEH 3amiCTbd.

3aNACTHO-MSICTHBI € CYCTaBbl 00pa3oBaHbl CyCTaABHBI-
MU MOBEPXHOCTSIMU OCHOBAHMH TISICTHBIX KOCTEH U KOCTSIMU BTOPOTO
psiga KocTei 3anscThs. 3amsiCTHO-ITACTHBIN CycTaB NepBOro (601bLI0-
ro) Mnajiblia KUCTHU OTJUYAETCH OT OCTAJIBHBIX YETBHIPEX CYCTABOB TEM,
4TO OH 0060COOJIEH OT HUX, €T0 CYCTaBHbI€ TTOBEPXHOCTU UMEIOT Cell-
TOBUAHYIO popmy. DopMa CYCTaBHBIX NTOBEPXHOCTEN 3TOT0 CycTaBa U
cBODO/IHAS CYCTABHAs Karcyia MO3BOJISIOT BEINOIHSITh ABVUKEHUSL BOKPYT
JIByX oceil. B pe3ynbTaTe 00Jibli0Oil Majiel MPOTHBOITIOCTABISACTCST MU~
3UHLY, YTO BAXKHO /I 3aXBATbIBAHHMSA MPEIAMETOB.
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MsacTHO-PamaHTOBBIE CYCTAaBBbl 00pPa30BaHBI IOJOB-
KaMK TIACTHBIX KOCTE M OCHOBAHMSMM TEPBbIX (IIPOKCUMAIIbHBIX)
¢ananr. OHY UMEIOT JUIUTICOUIHYIO (HOPMY, UTO MO3BOIAET BBIMOJI-
HSTh TAIbLIaM JBMXEHUS BOKPYT IBYX oceif: dbpoHTaIbHOM (cruba-
Hue-pasrubaHue) M CaruTTATbHON (OTBENEHHE-TIPUBEICHNC).

MexdalaHTOoBbBI € CYCTaB bl ABIAOTCA TAIMIHBIMHU OJ10-
KOBMIHBIMU CYCTaBaMHU, IONYCKAOIIUMHU TOJIbKO OMHUH BUI IBUXKC-
HUI — crubaHye Wiu pasrubaHue.

BOHpOCbI AN TMMOBTOPEHUSA U CaAaMOKOHTPOIS!:

1. Ha30BHTe KOCTH BEPXHEH KOHEYHOCTH M YKAXKUTE 0COOCHHOCTN UX CTPO-
eHUA.

2. Kakasi KOCTb PACIIOOXKeHa MeXIY TPYAMHOI W JIOMaTKOM 1 KaKyIo GYHK-
LIMIO 3Ta KOCThb BHITIONHACT?

3. K kakuM koctsiM (1o ¢opMe) OTHOCST KOCTH 3ansacTba? Kak oHU pac-
NOJIAral0TCH M0 OTHOLIEHMIO IPYT K ApYry?

4. K xaxuM cyctaBaM (no ¢opMe U [0 CTPOCHHIO) OTHOCHT [PYAMHO-
KJIOYMYHBIA cycTaB?

5. OnuuuTe cTpoeHue M (PyHKIIUY IUTEYEBOTO CYyCTaBa.

6. PacckaxxuTe 06 0cobeHHOCTSIX CTPOEHUS JTOKTEBOrO cycrasa. Kakve ABu-
KEHMS BO3MOXKHBL B 9TOM CycTaBe?

7. Kakue CTpYKTYphl y4acTBYIOT B 0Opa30BaHUM JTy4e3alACTHOIO cycrana?
Kakyio ¢opMy WMeeT 3TOT CycTaB M KaKue JIBUXKCHUs1 OH BBITIONHSTET?

8. HasoBuTe aHaTOMHYeCKUEe OCOBEHHOCTHU 3allACTHO-IISICTHOIO CYCTaBa
nepBoro (60JBLIOTO) Ma/ibla KUCTH.

KocT HMZKHHUX KOHEYHOCTEH WM HX COEJIHHCHHSA

CKesieT HIKHAX KOHeYHocTel (puc. 27) COCTOUT U3 TMOsICa HUXHUX
KOHEYHOCTE (ITapHasi Ta3oBasi KOCTb) W CBOOOAHOW 4acTH HWXKHHX
KOHEYHOCTe (KocTH Genpa, rojieHu 1 cromnsl). Koctu nosica cso6ox-
HOI YacTH HUKHEN KOHEYHOCTH 6ojice MAaCCUBHEBIE W TOJICTHIC, YEM ¥
BepXHEil KOHEUHOCTH, TaK KaK OHU MPUCTIOCOOIEHBI HECTH Ha cebe
TSKECTb BCETO TeJa KAK B CIIOKOWHOM COCTOSAHWH, TaK U MpU AWHA-
MHYECKMX Harpy3Kax: Xonb0e, 0ere, IphIKKaXx.

Tosic HIKHAX KOHEUHOCTell (Ta3soBHI I0sc) oOpa3oBaH MapHO#H
MACCUBHOM, YIUIOIUEHHON Ta30BOM KOCTBIO, MEXIY 3TUMM KOCTAMH
c3aaM pacIioiOXKEH KPeECTell.

Tazoeasn xocmo 10 12—14 1eT COCTOUT U3 COCAMHEHHBIX XPALIOM
TpexX OTAEJbHBIX KOCTEil: IOOB3IOIIHOM, JOOKOBOW U celanIILHOM.
CpalleHHbIE Tej1a 3THX KocTell 00pasyloT 6naduny (6epmpyxchyo), AB-
JSIOILYIOCS CYCTABHOUM IMOBEPXHOCTBIO [JIs COUIEHEHMs! C FOJOBKOH
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29 Puc. 27. Koctn HMXHER KOHEYHOCTH.
Bua cnepenm:

1 — kpectew; 2 — KPeCTUOBO-MOAB3IOMIHBII

CYCTaB; 3 — BEPXHSISI BETBb JIOGKOBOI KOCTH;

4 — cumdbusnanbHag MOBEPXHOCTD JTOOGKO-

BOW KOCTH; 5 — HUXHSIA BeTBb JIOOKOBOIA

KOCTH; 6 — BETBb CENAMUILHON KOCTH, 7 —

KOCTH; 9 — MenuaTbHblii HAAMBILIEIOK Oe-
peHHO#M KocTH; 10 — MemuanabHBI MbIIe-
JIOK 6osbieepiioBoit koctu; 11 — dyrpuc-

6osbIIebepLoBOi KoCTH; 13 — MenmanbHas
Joaelkka; 14 — damanrm nmanbues; 15 —
KOCTH TUTIOCHBE; 16 — KOCTH ITPeAIUTIOCHBI;
17 — natepanbHas gonbikka; 18 — mano-
OepuoBasi KocTh, 19 — mnepenHuit Kpait
6ouble6ep1IoBOM KOCTH; 20 — rOJ0BKA Ma-
J100epLIOBOH KOCTH; 21 — aTepanbHBLI MBI-
LIETOK O0bLIeOepIOBOI KOCTH; 22 — Hal-
KOJICHHUK; 23 — maTrepanbHblil HagMbILIE-
JIOK bGelpeHHOH KOCTU; 24 — 6GeapeHHas
KOCTb; 25 — OonblioN BepTen OedpeHHOMN
KOCTH; 26 — mIelika GelpeHHON KOCTH;
27 — ronoBka 6eApeHHON KOCTH; 28 — Kpbl-
JIO MOAB3OLIHON KOCTH; 29 — MOAB3IOLI-
HBIA TpeOeHDb

beapeHHoO# Koct. [Tode3domnas kocme
PAacCroJIoXEeHa Hal BEPTIY>XKHOM Baau-
HOW, cedaruupas Kocms — CHU3Y U C3a-
IW OT Hee, 100K08as KOocmb — KIlEpeIn
# kHu3y. CeganuiHas 1 106KoBas Koc-
TH OIPaHUYMBAIOT KPYITHOE, OBAJIBLHOM (HOPMBI 3anupamenvioe omeep-
cmue, 3aKpbITOe COCNMHUTCIBHOTKAHHOM 3alIUpaTe/ibHOM MeMOPaHO.
TazoBble KOCTU C3ali COWICHSIIOTCS C Kpecmuyom, Criepequ — IPYT C
JIpyrom, obpasysi KOCTHBIN Tas.

Ckeuer cBO0OAHON YaCTH HILKHElH KOHEYHOCTH CXOJIEH TI0 [LIAHY CTPO-
€HHSA CO CKEJIETOM BEePXHEH KOHEUHOCTH M COCTOMT U3 TPEX OTHEJIOB!
6e)3peHH01?1 KOCTH, KOCTEH rosicHu (60/1b1e0epIioBoii 1 MaiobepLo-
BOM KOCTel) M KOCTeH CTOMbI (KOCTeH MPEeNIUTIOCHBI, ILTIOCHB U (ha-
JIQHT NanblIeB).
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CeTAIMIIHELA Oyrop; 8 — TeJo ceaanrIHon

TOCTb GONMBILEGEPHOBOI KOCTH, 12 — Telo - |

bedpennas xocms — camasi 6omnbliiasg Tpybuarast KOCTb B OpraHusme
qenoBexa. Be eepxuuil (npokcumanvusill) koney (3nughus) IMeeT rojioB-
Ky, KOTOpasi COWIECHsETCS ¢ Ta30BOW KOCThIO. JITMHHAdA TOHKas 1ieiika
COeIUHSCT IAPOBUAHYIO FOJIOBKY C TEJIOM OeIPEHHON KOCTU. Y MeCTa
Iepexona NIeiKU B TeJlo GeapeHHast KOCTb UMEET ABa MAaCCUBHBIX Oyr-
pa TS IPUKPETEH s MBI, Huxchuii snugu3 6eIpeHHON KOCTH YTOII-
iieH. OH HeceT Ha cebe IBa BO3BBILICHUA — MblilesKd, TIPU TIOMOUIH
KOTOPBIX OelpeHHAsA KOCTh COYJICHSIETCSI ¢ OONBLIEOGEPLIOBOI KOCTHIO U
¢ HAKOJEHHWKOM, U [BA BBHICTYIAIOUIUX B CTOPOHbL HAOMbIUHEAKA —
MeXMaJIbHBIA M NaTepabHbIM.

Hadxoaennux npeacTapisieT coO0il KPYIHYIO YITIIOUIEHHYIO KOCTb,
KOTOPas JIEXKUT B TOJLIE CyXOXWIMs YEeTBIPEXI1aBoi MbllLbli. CBOEH
jalHEM TIOBEPXHOCTBIO HAAKOJECHHUK IPWIEXKUT K HUXHEMY KOHIY
pegpenHoi kocty. HankoneHHUK — COCTaBHas 4acTh KOJEHHOTO Cy-
CTaBa.

Creaem 204enu COCTOMT U3 ABYX JIMHHBIX TPYOUYATHIX KOCTEMN: OOJib-
medepuoBoil U ManobepuoBoil. boavwebeproeas Kocms TOINIE MaO-
deplLoBoil. Bepxnuii ee KOHEIl MACCUBHBIH, TOJCThIA. OH UMeeT Cyc-
raBHbIE [MOBEPXHOCTU IUISL COCIMHEHWS C MBILIEIKAMU O€ApeHHOM
KOCTH U C TOJIOBKOI MajiofepuoBoit koctu. HUXXKHUA KOoHel Mano-
DepLOBOII KOCTH ¢ BHYTPeHHeH (MeInajibHON) CTOPOHBI IIPOJIOJIKA-
¢TCA B YIUIOWIEHHBIH BBIPOCT — MEIUATbHYIO JOAbIKKY. IlepenHuit
JAOCTPEHHBIA Kpail 00/IbIIedepLOBOH KOCTH HAXOIUTCS HEMOoCpel-
TBEHHO I1OJ KOXEH.

Manobepuoeas kocms TOHKasl JUIMHHAA, ¢ YTOJIUIEHHBIMM KOHIa-
WK, pacnoyiaraetcst cOOKy (JarepajibHo) OT 60Jbie0epLloBOH KOCTH.
BepxHnil KoHell MaloGeploBoil KOCTU 00pasyeT CyCcTas C Jarepalb-
11O TIOBEPXHOCTBLIO BepxHero smudusa 60JbIeOEpUOBONA KOCTH, a
HVKHUA KOHEL, 3aKaHYMBAETCA YIUIOUICHHOM JlaTepalbHOM JI0ABIK-
1KO}. JlatepanbHast TOIbIKKA BMECTe ¢ MEAMaJIbHON JTOABIKKOM K HHX~
e MOBEPXHOCTBIO BOJbLIECOEPIOBON KOCTU YYacTBYIOT B 0Opa3oBa-
1M TOJICHOCTOIIHOTO CyCTaBa.

Kocmu cmonwt, XaK ¥ KOCTA KUCTH, MOAPA3AEIISAIOT HA TPW TPYIIHI:

:OCTH TIPEAIUIIOCHBI, KOCTH TUIIOCHBI U (PaIaHTU [TAJIBLEB.

Kocmu npednarochbt BKIIOUYAKOT CEMb KOCTEH, PpaciloJOXCHHBIX B iBa
nsga. CaMple KpyInHbIe M3 HUX — TapaHHas KOCTh, Y4acTBYIOLLAsA B
»Opa30BaHMM TOJEHOCTONHOIO CycTaBa, W JeXallas moj Hel — ms-
FOYHAd KOCTb. Jpyrue KOCTH MpeAruliocHbl (KyOOBMIHAS, albeBUI-
dast 1 TPU KIMHOBUAHBIC) PACIIONATAIOTCSl KNEpeau OT IITOYHOH U
rApaHHO# KocTeit. TIsTh KOPOTKUX TPYOUATBIX AAIOCHEBbIX KOCHel HaXO0-
ITCsL KMepeau oT KocTeil npearuiiocHbl. Tlepsas ILIIOCHEBAs KOCThb
.0poYe U TOJIIE OCTANbHbIX. Kocmu naabyee cmons — 3TO KOPOTKHE
Ipyd4aTble KOCTH — (ajaHrd. Y O60JbLIOr0o NMajblLa CTONBl NMEIOTCS
3¢ (paJIaHIH, ¥ OCTATBHBIX YeThIPEX NajlbLEeB — 110 TpU GanaHru.
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CoeauHenns KocTell HIDKHAX KOHEUHOCTEH TIPUCIIOCOOIEHBI K BbI-
[IOJTHEHUIO (DYHKUIWU OTIOPBl M HEPEABIKEHNA. ¥ HUXHUX KOHEYHO-
CTEM CYCTaBbI KPYMHBIE, YKPETUICHBI OHU OOJIBIINUM KOJTHYECTBOM CBSI-
30K ¥ UMEIOT MEHBILIUIA pa3Max IBUXEHWN, YeM aHAJTOTUYHBIE CYCTaBhI
BEpXHel KoHeyHOCTH. [103TOMY cycTaBhl HUXKHUX KOHEUHOCTEN 6ojee
[IPOYHBIE U YCTOWYUBBIE, OHM CTIOCOOHDBI BEIIEPKUBATL 3HAYUTENLHEIE
HArpys3KH.

Kaxnast TazoBast KOCTh COWICHIETCS C3aAM ¢ KPECTLOM TIPH TIOMO-
Y KPEeCTHOBO-TIOAB3IOIIHOTO cyctaBa. CIiepein MEXIY Ta30BBIMU
KOCTSIMU MMEETCH IOJIYCYCTaB — JIOOKOBBI CUMMU3.

KpecTuoBo-noaAB3XOMHBN| CycTaB 06pasvBaH Y-

KOBUJIHBIMU CYCTAaBHBIMU ITOBEPXHOCTIMHU KPECTLA U TAa30BOM KOCTH. }

CycTaB 3TOT IUTOCKMIA, PAKTHYECKYU HeMOABMXKHbINA. C3anu U crepe-
M OH YKPEIUIEH TOJICTHIMM, NMPOYHBIMH CBSI3KaMH, COSIUHSIOLINMU
T430BYIO KOCTb HE TOJIBKO C KPECTLIOM, HO ¥ C HMXHWUMU TIOSICHUY-
HBIMH [I03BOHKAMHM.

JobkoBB # cuMO U3 006pazoBaH 0GpalIEHHBIMU IPYT K APY-
TY CUM(PU3NATBHBIMH IOBEPXHOCTIMY JIOOKOBBIX KOCTeH. Mexny s3Tu-
MH TIOBEPXHOCTSAMU PACIOJI0XKEH BOJTOKHUCTO-XPAIICBOM MeXIOOKO-
BBl IMCK, UMEIOLLUWIA HEOOBIIYIO MEJHeBUIHYIO ITOT0CTh. JIOOKOBBIM
CUM@U3 CBEPXY U CHU3Y YKpEIUIEH IIPOYHBIMU CBA3KAMHU.

Ta3 kax yesoe. Ta30Bble KOCTH W KPECTEll, COEAUHSACH [IPU IIOMO-
LM KPECTHOBO-IIOAB3IOIIHBIX CYCTABOB U JIOOKOBOTO cMMdu3a, obpa-
3y1oT Ta3 (puc. 28). Tas npeacraisieT co60i KOCTHOE KOO, BHYTPH
KOTOPOTO HAXOAUTCS TOJIOCTh, [Mle PAcIooXeHbl BHYTPEHHUE Opra-
HBI, KPOBEHOCHBIC COCYIbI, HEpBHI. [lorpaHuuHas JTUHUS, TIPOXOI-
asg 4Yepe3 MbIC KPeCTHA O AyrooOpa3zHoOM JIMHUU NMOAB3AOIIHBIX KO-
CTEl U MO BEpXHeMy Kparo cumbu3a, pasiesieT 143 Ha ABa OTIENa:
OonblIOl U Masiblid Ta3. boavwoli maz oGpa3oBaH 110 6OKAM KPBUIbSIMHU
Ta30BLIX KOCTEH, a 33U — TEJIOM V HOSICHUYHOTO TO3BOHKA. Maawtii
maz HaXOAUTCS HUXe NMOTPAaHUYHOUI TMHUU. OH 06pa3oBaH KPECTLOM
C3a1, BHYTPEHHEN MOBEPXHOCTBIO TA30BBIX KOCTEH Mo GOKaM U JIO6-
KOBBIM CUM(}DH30M CITepeu.

VY B3pocabIx MYXYMH M XCHIIUH Ta3 MMEET YETKO BBIPAXKCHHbIE
[I0JIOBBIE OCOOEHHOCTU. Y XEHUIMH Ta3 IIUPe U HUXE, a BCE €ro pas-
MepbI O0IbILE, YeM Y MyXKUMH. KOCTH XeHCKOTO Ta3a TOHbIIE, YEM Y
Myxckoro. Kpecrel y My:kuuH 6osee y3Kuii, a MbIC 3aMETHO BBLIAET-
¢ BIeped. Y XEHLIMH KpecTell IIUpe, MBIC BHIPaXeH B MEHbIICH
CTETIEHH, YeM Yy MYXUYHUH. YTOJI, IIOJ KOTOPEIM COEAMHSIOTCS HIUXHUE
BETBU JIOOKOBBIX KOCTEH (MOIIOOKOBBIU YIoJI), Y MYKYUH OCTDBIH
(oxkoso 70—75%). YV XeHUIWH 3TOT yroa NpUOIMKAETCA K MPAMOMY
Hin gaxe nmeer Bua Tynoro yriaa (90—100°). Cenanuuinsie 6yrpol 1
KPBLIbS MOAB3AOIIHBIX KOCTEH XKEHCKOrO Ta3a pacnojoXeHbl JasbIle
Jpyr ot Apyra, 0osbllie pa3BepHYTHl B CTOPOHBI. Tak, paccTosHUe
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Puc. 28. Ta3. YKazaHbl JUHWH pa3MepoB OOJIBIIONO Ta3a M BXoJa
B MaJIbiii Ta3:
| — GONBLION Ta3, 2 — KPBUIO MOAB3IONIHON KOCTH; 3 — TOAB3/IOIIHBIA rpe-
Genb, 4 — BEpXHAS NEpeAsiss MOAB3NOIIHAS OCTh, 5 — HIXHSST TIePEIHssA
TOAB3AOLIHAS OCTh;, 6 — MaJblil Ta3; 7 — BepTIyXKHas Baauna; 8 — rpebeHs
106KOBOH KOCTH, 9 — 1106K0BHil 6yropok; 10 — cemanminHas xocth; 11 —
CceaMIIHbBI 6yTOp; 12 — HIDKHSIA BETBb TOOKOBOH KOCTH; 13 — nomio0KoBast
ayra; 14 — sanmpaTenbHOe OTBepcTMe; 15 — mpaBblif KPECTUOBO-IOA-
B3IOLLHBINA cycTas; 16 — kpecrtell.
[ — paccTosiHye MeXITy ABYyMsI Hauboslee yaaJleHHbIMY TOYKaMU KPBUIBEB 101~
B3molHbIX KocTelt; 11 — paccTosiHue MeXIy AByMs BEPXHUMM IEPEIHIMU OC-
tamu; 111 — momiepeuHblil pasMep BXoa B Manbiil Ta3; IV — kocoit pasmep
BXOAA B MaJiblii Ta3

MeXIy OOEMMM BEpXHHMU IEepeIHMMMU TOINB3IOLIHBIMM OCTAMU Y
KEHLIUH cocTapiser 25—27 cM, y MyxX4uH — 22—23 cMm. BepxHss
aneprypa (OTBepCTHE) XEHCKOTO Maloro Tasa mmupe, WMmeeT Gopmy
MornepeqyHoro opaja. ¥ MyX4MH 3TO OTBEPCTHE UMEET BUJA TIPOXOJIb-
Horo osana. OCHOBHbIE pa3Mephl MAIOTO Ta3a NPHUBEIEHbI B Ta0I. 7.
[MpsiMoit pasmep (IMaMeTpP) BEPXHEH amepTypbl Majoro Taza — 5TO
pacCTOSTHUE MEXIIY MBICOM M BepXHUM KpaeM cumbusa. [Ipsmoit pas-
Mep HUXHEW arepTyphl ABIAETCH PACCTOSHUEM MEX[Y BEPXYLIKON
KOTUMKA ¥ HUXKHUM KpaeMm Jjo6koBoro cuMmdusa. [lonepeutslit aua-
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METP BEpXHEH anepTyphl COCTABJISET PACCTOSIHME MEXIY TOYKaMHU
HaudoJlee YIAICHHBIMU OT ITOTPaHUYHON JIMHUU U pacnonoxe}mmmﬁ
crnipaBa U cjiea ot Hee. [lonepeuHslil pasMep — 3TO paccTosIHUE MEXIY
BHYTPCHHUMHU KPasMM CEeNaTULIHBIX oyrpoB. Kocoii nnamerp Bepx-
HEH anepTyphI ABISETCS PACCTOAHUEM MEXIY KPeCTIHOBO-ITOAB3 X0 -
HBIM CYCTaBOM, C OJHOM CTOPOHBI, ¥ TTOAB3HOUIHO-TOOKOBbBIM BO3-
BBILLIEHUEM, C JIPYTOMH.

Takum 06pa30M, OTJIMYMSA KEHCKOTO Ta3a 3aK/TI04anTCd B €ro 60/1b-

IKMX pasMepax, B TOM YUCJIE W HIXHEN aneprypbl. DTO CBS3aHO C .

Q)YHKL[PIHMI/I Ta3a — BMECTWJIMHIA Pa3BUBAOLLEIOCS B MaTKe u1o/ia. Bo

BpEeMst POJIOB ILIOA IMMOKUAAET MOJIOCTb MATKU Yepe3 HIKHION AepTy-
py Taza.

Tadawuga 7

PasmMepbt MaJIOro Ta3a y JKeHIMH (K) ¥ MyKIHH (M)

Pasmepnl, ¢cMm
Arneprypa
MaJIoro tasa npsaMon KOCOM MOMNepPeYHbIN
XK M X M K M
Bepxuss 11,0 10,5 12,0 12,0 13,0 12,5
Huxusas 9,5 7,5 — — 11,0 8.0

Taz HOBOPOXIEHHOIO pebeHKa MMeeT BOPOHKOOOpasHyo (hopmy.
Ero nepennesagHuii pasmep 6oJibllie MOIIEPEYHOIO, MbBIC BBIPAXKCH
¢1abo, BEpXHSISL allepTypa UMeeT OKPYIIYIO (hopMy, TIOAB3I0LIHAS KOCTh
pacrionioxeHa 6oJyiee BepTHKanbHO. [Tocie poxaenns popMa n pame-
PHI Ta3a MOCTENEHHO U3MEHSIOTC. CenamuiiHbie OYTPbl OTOABUTAIOTCS
B CTOPOHE, MAaJblii Ta3 MPUHUMAET LWIHHAPUYECKYIO dopMy. BbicT-
PBIil POCT Ta3a MPOUCXOAMUT B MEPHOJ TOJOBOTO CO3pEBAHUS.

CyctaBbl cBOGOAHON YacTH HMXKHell KoHeyHocTH. T a3 o-
ben PeHHBI # cycras 0b6pa3oBaH roJIOBKOW OeIpeHHON KOCTH U IJ1y-
Ookoi cyCTziBHOVI BIAAMHON TaszoBOW KocTU. CycTaB LIApOBUAHBIN,
MHOTOOCHBIM, UMEET [ATh MOLUHBIX CBA30K, YCTHIPE U3 KOTOPLIX VK-
PEIVISIOT CYCTaBHYIO KATICyJly U OIPaHUUMBAIOT pa3Max IBUXEHUH, a
ISATast HAXOAUTCA BHYTPU CYCTaBa W NPUKPEIUISAETCS K AMKE TOJOBKU
G6eapeHHo KocTH. Ta300eApeHHBIN CyCTaB MOXET TTPOU3BOIUTH BOK-
pyT (bpomafibﬂoﬁ ocy crubaHue (1BuXeHUe GeApa Briepen), BOKPYTD
CaruTTaIbHON OCH NIPUBEICHUE 1 OTBEIEHUE, A TAKXKE TIOBOPOTHI BHYTPh
U KHApyXKW, BpallleHWe BOKPYr MPOIJOJbHOM OCH.

KoeHHBI I cycTaB sBIsieTCSI CAMBIM KPYITHBIM CYCTABOM B TeJjie
JejoBeka. B 0OpazoBaHMM KOJIEHHOTO CYCTaBa YYACTBYIOT MBILLEIKH
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HVKHEro (IMcTanbHOoro) snudusa OeIpeHHOW KOCTH, BEpXHHUE CyC-
TaBHBbIE TIOBEPXHOCTH GOJTBILEOEPIIOBOM KOCTH, a TaKXKe 3aHsis 110-
BEPXHOCTh HAJIKOJCHHUKA. BHYTpM CcycTaBa MMEIOTCSA CPallCHHbIC €
CYCTAaBHOW KaICyJIO¥ [Ba MONYITYHHO# (OPMBI MEHUCKA — MEAHATb-
HBII U JIaTepaIbHBIN, KOTOPBIE CIIAXWBAIOT HECOOTBETCTBUE CYCTaB-
HBIX MOBEPXHOCTEN COUNEHSIONMXCSA KOCTeil. Karncyna KoJeHHOro cy-
CcTaBa M caM CYCTaB yKpeIUleHbl MHOTOYUCJIECHHBIMU MNPOYHBIMU
CBSI3KAMU, KOTOPBIC HE TOJILKO HAIIPABISIOT, HO U OTPaHU1HBAIOT IBU-
KeHWs1, TPUAAIOT yCTOMYMBOCTD CYCTaBY IIPM XOAbOE M CTOSAHUM. B ko-
JIEHHOM CYCTABE COBEPLIAKTCS CTMOaHNe U pasrubaHue rojieHu (BOK-
pyr (poOHTATbHOM OCH), a TAaKXe BpalUATE/IbHBIC IBVKCHMA (npn
COTHYTOM TOJIEHU — BOKPYT NPOIOJIBHON OCH).

KoCTH rojleHM COeMHEHbI ITPU MOMOIIM M EX KOCTHO M I e-
pPeNOHKMW M ABYX MAJIONOABMXHBIX M€ XOEpLUOBB X CYC-
T a B O B, 06pa30BAHHbIX CYCTaBHBIMM IIOBEPXHOCTSIMM BEPXHUX W HIX-
HUX 3MUPuU308 00JbIIEOEPLOBON U Majlo0epIIOBOH KOCTEW H
OAKPETUIEHHBIX TIEPEJHUMU U 3aTHUMHU MEXOEPLIOBLIMU CBA3KAMM.

ToOAXeHOCTONHB A CycCTaB COCAUHSET KOCTU TOJICHHU CO
CTOTOM. DTO TUNINYHOE OIOKOBUJIHOE COUYIEHEHUE, UMEIOIIEE TOIBKO
OIHY OCh BpallleHUs — TOTIePedHyIo ((HPOHTAIBHYIO). O0pas3oBaH cyc-
TaB HWKHEW CYCTaBHOM MOBEPXHOCTBIO M MEAUATIBHOM JIOABIKKOW 60JIb-
weGepLOBOi KOCTH, CYCTAaBHOM JIOBEPXHOCTHIO J1aTepaibHOM JTOABIK-
K¥ MATOBGEPLIOBOil KOCTH, a TAKXKe BepXHeH U GOKOBBIMM CYCTaBHBIMU
MOBEPXHOCTSIMU TapaHHON KocTH crombl. [Ipy 3TOM MeauanbHas U
JaTepasibHas JIOABIKKH IABYX KOCTEH roJeHYU B BUAE BUIKH OXBATbIBA-
10T 610K TapaHHoi koctu. CycTaBHas KarcyJja 1mo 6okaM yKpenjeHa
[POYHBIMU CBSA3KAMM.

HuKHAsS TOBEPXHOCTh TAPAHHOW KOCTH YYacTBYeT B 00pa3soBaHMM
CYCTABOB C MATOYHON KOCTBIO (MOATapaHHBIH CycTa B) U C
NAIbeBUAHON (TAPAaHHO-MATOYHO-TaAbEeBUAHBIH CyC-
raB). KocTu mpedruniocHel 00pasyroT TakXe IMATO Y H O-KY 0 o-
BUAHBIH M KIMHOBUIHO-TAAbEBUAHbBH CYyCTaBbL
Bce cyctaBbl, 00pa30BaHHbIE KOCTAMU TPEAILTIOCHBI U YKPETUICHHBIC
TBIJIGHBIMU, [TOAB3IOUTHBIMU M MEXKOCTHBIMU CBA3KaMH, MaJOTION-
sKHble. JUCTANBHBL pAI KOCTeH MPeATIOCHbi (KyOOBMIHBIE U KJTH -
IHOBUIHBIE) 0OpasyloT C TSITBIO KOCTSIMU TUIIOCHBI MaJIOTIOIBHKHBIE
HpeANAICHE-MJIIOCHEBBE CYCTaBbL

InrocHedPalaHTOBBIE CYCTaBbl UMEIOT IIAPDOBUIHYIO
(popMy. OHI yKpeIIeHbI [10JOIIBEHHBIMI 1 GOKOBBIMHU CBS3KAMH. IMoxa-
BIKHOCTH 3TUX CYCTABOB HeBeJMKa. OHY BBIMTONHAOT CrubaHie U pas-
rubaHMe, a Takke HeGOoMblIOe OTBeJCHUE U MpuBeaeHe. M e X ¢ a-
HAHTOBBIE CYCTAaBBl UMEIOT OJOKOBUIHYIO POPMY M TOILKO
OIHY OCb BPAILIEHUs — ITONEPEYHYIO, BOKPYT KOTOPO BO3MOXHBI CrH-
OadHue ¥ pasrubaHue MajIbLEB CTOMDL.

119




KocTtu cromnbl, coeauHeH-
HbIE MaJONOJABUKHBIMU CYCTa-
BaMH M YKpPeTUIEeHHBIE TOJICThI-

TOM 4YUCJIE MOIUHOW IJAWHHOM
MOJOLUBEHHOMW CBI3KOM CTOIIHI,
MPUCTIOCOOJICHBI [T BBINIOJIHE-
Hus QYHKIHWM OTIOPHI M Iepe-
nsuxenuda. Koctu BMmecrte ¢ co-
SAMHSIIOIMINMA UX CyCcTaBaMU
00pa3yroT BBINYKJbIE KBEPXY

ceodog cmonbt (puc. 29). Brui-
JEJISI0T MSITh IIPOIOJBHBIX CBO-
JOB CTOIIbl, COOTBETCTBYIOLLIMX
TISITY TISICTHBIM KOCTSIM, U OIMH
b nornepeyHbl ceoa. I1ponosb-
HBI€ CBOJbl ONUPAITCS Ha
MATOYHBIM Oyrop c3aiu U TO-
JIOBKH TUTIOCHEBBIX KOCTEU crie-
pean. I1pu onope Ha 3TH TOYKH
c¢Toma, UMelollass CROJYATYIO
KOHCTPYKLIMIO, I10J ACHCTBU-
€M CHJIBI TSIXKECTH TIPYXUHUT,
CTJaXHUBAET TOJYKH MPH XOJlb-
Oe u Oere.

YkpenieHb! CBOABI TaK Ha-
3bIBAEMBIMU 3ATSIKKAMU CBO-
JOB CTOMLI. CBA3KMN SBISIIOTCS HACCUBHBIMU 3AMANCKAMU CMONbL, a
MBIIILBI, JeHACTBYIOIINE Ha CTOMY, BBHIMTOJIHAIOT POJIb €€ aKMUBHbIX
3amaxcex.

Puc. 29. Conpi cronsl:
A — cXeMa poJoJIbHOTO (BTOPOro) CBO-
[1a CTOTIbI: | — TISTOYHAS KOCTb, 2 — Ta-
paHHasi KOCTh, 3 — JalbeBHHAST KOCTh;
4 — TIpOMeXYyTOYHasl KJIWHOBHAHAS
KOCTb, 5 — BTOpas IUIIOCHEBast KOCTb;
6 — dananru naisies. b — cxema mno-
nepevyHoro cpoja cromsi: 1—V — rmore-
peYHBI pacnui TUIIOCHEBBIX KOocTel

Pa3BuTHe M BO3pacTHbIE OCOOEHHOCTH CKeJleTad KOHEYHOCTEH

Bce KocTH KOHEYHOCTE, 33 UCKIIIOUEHUEM KAIOUHL, KOTOPbIE pa3-
BUBAIOTCS Ha OCHOBE COEAWHUTEIBHON TKaHU, TIPOXOAST TPU CTAAUH
Pa3BUTHSL COEAUHUTEIBHOTKAHHYIO, XPSIUEBYIO U KOCTHYIO.

IMpouecc OKOCTEHEHUA B KIIOYMIC HAUMHAETCSl Ha 6-i Hedende
3MOPHOHANIBLHOTO PAa3BUTHUA W TTOYTH TIOJHOCTHIO 3aKaHUMBAETCS K
MOMEHTY POXICHUS.

B aunadusax TpyGUaTHIX KOCTEH MEepBbIe TOUKH OKOCTEHEHUs (TIep-
BUYHLIC) TIOABISIOTCS B KOHLIE 2-T0 — B Hayaje 3-To Mecsila BHYT-
PUYTPOOHOIO pa3BuUTHs, B 3nudu3ax U amodusax (byrpax) — nocie
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MH U IIPOYHBIMH CBSI3KaMH, B ° .

Ayrv, TMOJYyYMBIIME Ha3BaHUE - §

poxaeHust. JINIL HEKOTOpBIE 3MU(MU3LI HAYMHAIOT OKOCTCHEBATh HE-
37010 10 poxiaeHnsa. Cpactanue 2nudu3os ¢ aMadu3aMu, Kak npa-
BWJIO, MPOUCXOAMT B 13—15 jeT, npuueM y aesodexk Ha 1—2 rona
paHblIe, YeM Y MaJbUAKOB.

B kocCTsX 3a4CThbs TOYKU OKOCTEHEH WS MOSABSIOTCA I10CIEC POXIe-
HUSI: B TOJIOBYATON HA TEPBOM oAy XW3HU, B KPIOYKOBUAHOK — B
KOHIIE TIEPBOr0 — B Hadaje BTOPOIO rojla, @ B OCTAIbHBIX — B MEPHOJ,
ot 2 no 11 ner.

B KOCTSX 1osca HUXHUX KOHEYHOCTe! (IMOAB3AOIIHON, CedaluIil~
HOI 1 JIOOKOBO#1) TOYKM OKOCTEHEHHs TOSIBISIOTCS. B MepUoj ot 3,5
a0 5,5 mMecsiieB BHYTpUYTPOGHOTO pa3BuTusi. CpacTaHUeE BCEX TPEX KO-
CTeHl B Ta30BYIO KOCTb MPOUCXOAUT B 12—15 Jet.

B KOCTSIX IPEAILTIOCHBI (NIATOYHOM, TapaHHOMN 1 KyOOBUIHOM) TOY-
KM OKOCTEHEHWS NOSBISIIOTCS JO POXIACHUS (Ha 5—9-M Mecque BHYT-
pUYTPOOHON Xn3HH). B nanbeBUAHON, KyOOBUIHONU W KIMHOBUIHON
KOCTSIX TOUKU OKOCTEHEHHUsI MOABJILIOTCS B MEPUOA OT 3 Mec 1ocie
poxaeHust 10 5 er. OcraabHbie (BTOPHYHBIE) TOYKH OKOCTEHEHHUsI 00-
pPasyIoTCs TIOCJIE POXACHUSA.

PassuTHe CHHOBHANLHBIX COEIUHEHMM (CYCTaBOB) HAUMHACTCH HA
6-ii Hesene sMO6pUOHanbHOro pa3putusi. CycTaBHbie KancCyilbl (CycTa-
BOB) HOBOPOXJICHHOIO TYrO HATSHYTbl, OOJLLIMHCTBO CBSI30K €lle
He copmupoBagock. Haubonee MHTEHCHBHO Pa3BHUTHUE CYCTaBOB U
CBA30K TIPOUCXOANT B BO3pacTe 10 2—3 JIET, YTO CBA3AHO C Hapacra-
HUEM JBUTATEIbHON aKTUBHOCTU peGeHKa. Y neteit 3—8§ et pasmax
JIBUKEHUI BO BCEX CYCTABAX YBEJIUUMBAETCS, OJHOBPEMCHHO YCKO-
pgeTcd MPoleCce KojiareHn3auny Guopo3Hoi MeMOpaHbl CyCTaBHBIX
Kamncyn, cBsa30oK. PopMUpOBaHHUE CYCTaBHBIX [IOBEPXHOCTEM, KaICyl
M CBSI30K 3aBEpLIAETCA B OCHOBHOM B MOAPOCTKOBOM Bo3pacTe (13—
16 ner).

Y HOBOPOXJIEHHBIX JI€Teil HHXHUE KOHCYHOCTH pacTyT ObicTpee,
M OHY CTAHOBITCH JIMHHee BepxHWX. Hambonbuiasg ckopocTh pocTa
HITKHUX KOHEUHOCTEl OTMEYEHA ¥ MaJlbYMKOB B 12—15 7eT. ¥ neso-
qeK yBeJUYCHHE JUIMHBI HOT MPOUCXOINT B Bo3pacTte |3—14 ner.

B nocTHATaJIbHOM OHTOreHe3e u3MeHeHue GOpMBL U pa3MepoOB Tasa
MPOMCXOANT IO BAUSHUEM CHIIBI TSXKECTH TeJia, OpraHOB OpIOLIHON
MOJIOCTH, TIOA BO3AEHCTBMEM MBILIL, 3 TAKXe TMOJ BAMSAHUEM MOJ0-
BBIX TOPMOHOB. B pe3ysibraTe 3THX pa3HOOOPA3HBIX BO3ACHCTBUIA yBe-
AuYMBaeTcd nepenHesagHuil pasMep Taza (¢ 2,7 ¢M Y HOBOPOXICH-
Horo 1o 9,5 cM B 12 sier). Bospacraer TakxKe NONEpedHbIi pa3zmep
1a3a, KOTopbId B 13— 14 €T CTaHOBUTCS TAKUM XK€, KaK Y B3POCITBIX.
PasHuua B ¢opMe Taza y MaAbUMKOB U JEeBOYEK CTAHOBUTCA 3aMeET-
Ho#i mocye 9 jer. ¥ ManpuuKoOB Ta3 6o/ee BEICOKHI U Dosice y3KUH,
ieM V I€BOYEK.
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Bonpocm o MOBTOPEHUS W CAMOKOHTpPOJIA:

{. HazoBuTe 0COOEHHOCTH B CTPOEHUH KOCTEN HMXKHUX KOHEUHOCTEM, OT-
JVYAIoLIMe WX OT AaHAIOTHYHBIX KOCTEI BEPXHUX KOHEYHOCTEN.

2. Ha3zoBuTe COeMHEHMS KOCTEM, YIacTBYIOLLMX B 00pa3oBaHUN KOCTHOTO
Tasza.

3. HaszoBure CTeHKH W IpaHMIIbl OOJIBIIOTO U MaJIOro Ta3a.

4. nepe‘-II/ICIﬂ/ITC AHATOMHUYECKHE OCOOCHHOCTH, OTIXYAIOLINE KEHCKHH Ta3

OT MYXKCKOTO.

5. Kakue ocoBeHHOCTH CTPOEHUS Ta300eIpEHHOrO CyCcTaBa OrpaHUHBaIoOT
pasMax IBHXEHUIT B HeM?

6. Kakue aHaTOMHU4YECKHE CTPYKTYPBI KOJIEHHOIO CyCTaBa IIPHAAIOT eMy
YCTOMYMBOCTb [TPH CTOSIHUM W X0nb0e?

7. VKaxuTe, KAaKUEe KOCTH HYDKHEH KOHETHOCTH MMEIOT Joabbkki. Kak stn
JIOABIKKY HA3bIBAIOTCA M ¢ KAKUMU KOCTSIMH OHHM 06pa3yloT cycTan?

8. Kaxkue cponsl cromnbl Bhl 3HaeTe? Kakue (YHKIIUM BBIIIOIAHSIOT CBO/ABI
CTOIIBI?

MBbIIIIEYHAA CUCTEMA

Crpoenne ¥ QYHKIUH CKEJECTHBIX MBIIIIL

CKeneTHbIe MBIILET ABISIIOTCS aKTHBHOM 4aCThIO ONIOPHO-IBUTA-
TeJIbHOTO aniapaTta. [TocTpoeHBI 3TH MBILIIIBI U3 ITONEPEYHOTIONOCa -
TBHIX (MCYEPUYEHHbIX) MBIIICUHBIX BOJIOKOH. MBIIILIBI IPUKPEILISIOTCS
K KOCTSIM CKeJIeTa M [IPM CBOEM COKpauleHWM (YKOpOYEeHHH) IIPHBO-
IISIT KOCTHBIE PhlYary B ABYDKeHVE. MBIIILbI YACPXUBAIOT IMOJ0XCHUE
Teja M €ro 4YacTeil B IPOCTPAHCTBE, MEPEMEINAIOT KOCTHHIE PhIuary
pu xoabbe, Gere W APYrux ABMKEHHMSIX, BHITIONHSIOT XeBaTeIbHBIC,
IJIOTATC/IBHBIC M AbIXaTeJbHbIE ABVXEHHS, YYaCTBYIOT B apTUKYJs-
MK pe4Yd U MUMUKE, BblpabaTHIBAIOT TEIUIO.

B Tese yenoBeka HacUUTHIBAETCH OKOJIO 600 MBI, GOTBIIMHCTBO
U3 KOTOpBIX IMapHBIE. Macca CKeleTHBIX MBILIL Y B3POC/IOro YejioBeKa
mocturaet 30—40 % macchl Tesa. Y HOBOPOXIEHHBIX U IE€TEN Ha JOJIIO
MBILLL, TpuxoauTes no 20—25 % macchl Tena. B mOoXUWIoM u crapye-
CKOM BO3pacTe Macca MbIIIEYHOUN TKaHU He mpesbiitaeT 20—30 %.

Kaxaast MBIILLIA COCTOUT U3 GOJTBIIOTO YUC/Ia MBILIIEYHbIX BOJIOKOH.
Kaxmoe BOJOKHO MMEET TOHKYIO O0OIIOUKY — IHOOMUO3UL, 00pas3o-
BaHHBI HEGOIbIINM KOJTHYECTBOM COCIUHUTEIBHOTKAHHDIX BOJIOKOH.
TTy4KM MBIIIEYHBIX BOJIOKOH OKPYXEHBI PBIXJION BOJIOKHUCTOM COenM-
HUTE/IbHOM TKAHLIO, TTONYYNBHICH HA3BAHUE GHYMPEHHE20 RePUMUIUL,
KOTODBIi1 OT/IE/IAET MBIIIEYHBIC TIYYKH APYT OT Apyra. CHapyXu MbIui-
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11a TAKXKEe MMEET TOHKYIO COCAWHUTE/IbHOTKAHHYIO ODOJIOUKY — Ha-
PYXHCHBIE nepuMu3uli, TECHO CPAlUEHHBIA C GHYMPEHHUM NepuMU3UeM,
IIPOHUKAIOWINMH BHYTPHh MBILIILI YYKAMU COCIMHHUTCIBHOTKAHHBIX
30JOKOH. COeTMHUTEILHOTKAHHBIE BOJIOKHA, OKPYXKAIOUINE MBIIHECY-
ible BOJIOKHA M WX TIYYKH, BBIXOAST 3a Hpedesbl MBILILBI, 00pasyloT
CYXOXKHUITHE.

B kaxmoii MbIIIILIE pa3BeTBRISIETCS OOJIBIITOS UNCTIO KPOBEHOCHBIX CO-
CYAOB, MO KOTOPBIM KPOBb IIPUHOCUT K MBIIICYHBIM BOJIOKHAM ITMTA-
IeJIbHbIE BEILECTBA U KMCIOPOJ, 4 YHOCHUT MPOJAYKTHl OOMEHA BELIECTB.
MCTOYHUKOM BHEPTUU AJIST MBIILIEUHBIX BOMOKOH SIBJISIETCS IJIMKOIEH.
B mpo1iecce ero paciieruicHusi BeIpadaTeiBaeTcst aneHo3uHTpUdochop-
Hast kuciaota (ATD), ucronelyeMast Uil MBILIEYHOIO COKpatIeHUSI.
HepBol, BXOoAgIiMe B MBILILY, COAEPXAT YYBCTBUTCIBHBIC W ABMUTA-
reJIbHBIC BOJIOKHA.

CkeNleTHBIE MBIIHLbBI 00/1aJa10T TAKMMY CBOWCTBAMH, KakK BO30y-
JIMMOCTD, TPOBOAUMOCTb M COKPATUMOCTh. MBILIIILI CIOCOOHBI NOA
BIVSTHUEM HEPBHBIX MMITYJILCOB BO30YXIAThCS, MPUXOIUTL B pabo-
qee (mesttesibHOE) cocTtosiHie. Tlpu a3TOM BO3Oy:XKAeHUE GLICTPO pac-
npocrpaHsgeTcst (MPOBOAUTCA) OT HEPBHBIX OKOHYAHME (3¢h(beKTOPOB)
/IO COKPATHUTEJIbHBIX CTPYKTYpP — MBIILICUHBIX BOJOKOH. B pesynsprare
MBIIIIA COKpalllaeTcsl, YKOPAYMBAeTCsl, NIPUBOAUT B ABUXKEHUE KOCT-
Hble pbIYaru.

Y MBI PazindaioT COKPATUTEbHYIO YacThb (OprouwKo), NOCTPOCH-
HYIO U3 TIONCPEYHONOA0CATHIX MbILHEYHBIX BOJOKOH, Y CYXOXHUJIbHBIE
KOHIIBI (Cyxoxcunus), KOTOPbie MPUKPEIUISIOTCS K KOCTSIM CKeleTa.
Y HEKOTOPBIX MBI CYXOXWINUS BIUIETAIOTCS B KOXY (MRMUUYECKHUE
MBILLLBI), TPUKPEIUISIIOTCS K IJTa3HOMY 5107I0KY WM K COCEIHMM Mbilll-~
11aM (y MBILIU IPOMEXHOCTH). OBpa30BaHp! CYXOXUWIUS U3 O(POPMIICH-
HOW TUIOTHOM BOJIOKHUCTON COECIUHUTEILHOM TKAHU WM OTJIMYAKTCH
OONBIION TTPOYHOCTBIO. ¥ MBIIIL, PACTIONOXEHHBIX Ha KOHEUHOCTSIX,
CYXOXUANS Y3KME M JNTMHABIC. MHOTHE JIEHTOBUAHbIE MBILLILI YMEIOT
IUMPOKKE CYXOXKUIIUS, MOJYYMBIIME HAa3BaHUE allOHE B P O3 O B.

Knaccuuganmsi CKeJieTHbIX MbILII

B HacTosee BpeMst MBILILBI KJTACCU(DHULIMPYIOT C y4eToM UX (Hop-
MBI, CTPOCHWS, PACTIONOXEHHUSI B (DYHKIIMH.

®opma mpim. HanboJsiee 4acTo BCTpEUaroTCs MBILIIBI BEPETEHO00-
pasHbie 1 TeHToBUAHBIE (puc. 30). BepeTeHoOOpa3Hbie MBIIIIBI pacro-
1araloTCA MPeUMYILIEeCTBEHHO Ha KOHEUHOCTSIX, I/I¢ OHU JCHUCTBYIOT HA
'VIMHHBbIE KOCTHBIC pbIYary. JICHTOBUAHBIC MBILLILBI UMEIOT PAa3JIMYHYIO
IHMPUHY, OHU OOBIYHO YYacTBYIOT B OOpa3sOBaHUM CTEHOK TYJOBULLA,
OPIOIIHOMN, I'pyAHOI nosocTeil. BepeTeHOOOpa3Hbie MBIIHIbLI MOTYT
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UMeTh IBa GPIOLIKaA, pa3ieleHHBIC TPOMEXYTOUHBIM CYXOXKUITHEM (IBY-
OpIolllHAg MBIIIA), JBE, TPU U JaXe UYeThIpe HavyallbHble 4acTH —
20n06KU (IBYIVIABBIC, TPEXIVIABbIE, YETHIPEXT/IaBasi MbIILibl). Pasmiaa-
1OT MBILLILBI JJIMHHBIE ¥ KOPOTKHUE, IPSIMbIC U KOChIE, KPYTJIBIE M KBaJI-
paTHble.

Krnaccndukanus Mg

dopma CrtpoeHue Pacnonoxerue DyHK1IMA
(HanpaBieHuUe
MBIIIEYHBIX
BOJIOKOH)

Bepereno- OngHonepucToie IMoeepxHocTHbie  Crubarenu

obpasHbie
JlentoBunuble  JIBynepucThie I'ny6okwue Pazrubatenmn
Kopotkue Mpmuoronepuctoie  psiMbie Tpusoasiuue
JmuHHBIE Kpyroseie Kocroie OrBoasiiue

(KOJIBLIE-
obpasHbie)
Ilupoxkue Cxumarenu
(chunHKTEPHI)

PoMmboBUIHbBIE Bpantarenun
3y6uaTeie Toanumarouine
Kpyriasie
KBanparHsie Onyckaroiuue
JByrnaseie,
TpeX-, 4eThI-
pexXTiiaBble

JByoOpIoinsie

Crpoenne mbiniy. MEBIHIIBI MOTYT UMETh TIEPUCTOE CTPOEHUE, KOT-
Jla MBbIlIeYHble MYYKH TIPUKPEILISTIOTCS] K CYXOXWIHIO C OJHOH, ABYX
WJIM HECKOJIBKUX CTOPOH. DTO OJHONEPUCTBIC, JBYTIEPUCTBIE, MHOTO-
neprucThie MbIIILBL. [lepHuCcThIe MBILIHIIBI TOCTPOEHEI U3 OOJIBLIOTO KO-
JIMYECTBA KOPOTKMX MBIIIEYHBIX NYYKOB, 00JaJal0T 3HAYUTEIbHON
cuiiofl. D1o cuavhbie muiwiyb. OTHAKO OHU CIIOCOOHBI COKpPALIaThCH
JIMILIL Ha HeOOJIBLIYIO JIUHY. B TO Xe BpeMs MBILULBI C Hapajlieib-
HBIM PACIIONIOXEHHUEeM JUIMHHBIX MBIIIEYHBIX MyYKOB HE OYEHb CUJIb-
Hble, HO OHU CIOCOOHBI yKopauuBaTbes 10 50 % cBoeil IMHBL. DTO
A06KUE MblYbl, OHV VMEIOTCSI TaM, e JBUKEHUS BBIIIOJHSIOTCH C
OOJIBLIMM PAa3MaXOM.
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Puc. 30. ®opma MBI
1 — BepereHOOOpa3Has; 2 — JICHTOBHIHASA, 3 — ABYOpIolIHas, 4 — JABYTJIaBas;
5 — opaHomepucTast; 6 -— HOByHepUCTas; 7 — LIUPOKasi; 8§ — CXKUMATENb
(cchunkTeEp)

ITo BemONHSIEMON (PYHKIIHMM, @ TaKXKe IIO JeHCTBHUIO HA CYCTaBBI
BBIIEJISIIOT MBIIIIIBI-CTUOATENM W pa3rudaTeiv, IIPUBOISIINE U OTBO-
Jsiue, cxxuMatenu (CpUHKTeps) U pacliupuTead. Paznnuaior mbiiii-
1Bl [T0 MX PACITONIOKEHHUIO B TeJle YeJIOBEKA: TOBEPXHOCTHbIE U IJ1y6o-
KM€, JlaTepajbHble U MeOUalbHbie, NepeaHre U 3aTHHeE.

BcnomorarebHble ANMmapaTbl MbIIII

CBou (PYHKHUM MBIIILIbI BBITOJIHSIOT C IOMOIUBIO BCIIOMOTaTe ib-
HBIX allllapaToB, K KOTOPhIM OTHOCATCA dacuuu, Gubpo3HbIe U KOCT-
HO-MOpO3HBIE KAaHAJBI, CHHOBHAJIBHBIC BJIAraivila ¥ CHHOBHAJIbHbIE
(CcaU3UCTBIC) CYMKH, a Takxke OJIOKH.

@acuuu — 3TO COCIMHHUTEIFHOTKAHHEIE YeXJIBI MBI OHW pasjie-
JISTIOT MBIIILBI, 00pa3ys MBIIeYHBIC TIEPErOpOIKA, YCTPAHSAIOT Tpe-
HUE MBILIIL OHA 0 Apyryio (puc. 31). Ilpy KpOBOM3NTUSIHMAX, MTPOPHIBE
THOMHHUKA B CTOPOHY MBILII (paciliM OTPaHUYMBAIOT PACOpPOCTpaHe-
HHME KPOBHM, I'HOS 3a Iipelieibl acuuaibHoro uexia. Beiessiior ¢ac-
LMK coOCmeeHHble, NOBEPXHOCHHbIE, 2AYfoKUe.

CobctBeHHBIE (aciiui 06pa3yioT COCTUHHUTEIIBHOTKAHHBIN UeXOJI
U1 Kaxmoir MuInisl. [ToBepxHOCTHBIE hacliiMl ITOKPHIBAIOT CBEPXY
TPYTITBI MBI, a TIY60oKHe (Pacuyy pacIioiaraloTcsl MeXIy TJIyOOKu-
MM U MOBEPXHOCTHBIMM MBIIIHAMU, OTIOE/ISISI MX APYT OT APYra.
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Puc. 31. KocrHo-daciuaibHbIe BIarajiviia MbILIL]
HUXHEHR TpeTH TipaBoro Geapa:
1 — mupokas dacuma 6eapa; 2 — dacuvanbHoOe BIaralyiIe Mblllll-cTudare-
Jieil; 3 — OefpeHHas KOCThb; 4 — CeAaTWUTHBIA HepB; 5 — OedpeHHbIE apTepUs
¥ BeHa; 6 — (pacLiManbHOe BIAraIuile NOPTHSXKHON MBITILIBl; 7 — MeauaibHAas
MEXMBbIlEYHas Teperoposka oOeapa; 8 — KOCTHO-¢haclMaIbHOE BilaTalHILe
MBILIL-pa3rubareneit; 9 — marepaibHas MeXMblllIeuHasl 1eperopoaka oeipa

B 06nactv akTMBHO pabOTAIOLIMX CHJIBHBIX MBI (pacuuyl UMEKT
CYXOXWIBHOE CTPOEHUE, OHU TIOXOXH Ha allOHEBPO3bl LIUPOKNX MBILLL,

Kanaist (¢pubposnbie u KocTHO-DHOPO3HBIE) NMEOTCH B TEX MeC-
Tax, rie CyXOXWIUs IEPEKUIbIBAIOTCS Yepe3 HECKOJIBKO CYCTaBOB (Ha
KucTH, crone). CayKat KaHaJIbl U1 yAepxKaHUs CYXOXMIIUA B olipee-
AIEHHOM TIOJIOXEHWH TIPU COKpatieHud MBI, CTeHKu (HHOPO3HBIX
KAHAJIOB MMOCTPOEHBI U3 TUIOTHOM BOJIOKHUCTOW COEAUHUTENBHON TKa-
HU. B 06pa3oBaHuKM KOCTHO-(PUOPO3HBIX KaHAI0B YUaCTBYIOT KOCTH.
BHyTpn GMOpPO3HBIX KaHAJOB paciloyiaraloTcsl CHHOBUANIbHBIE Blara-
JIMINA, YCTPAHSIOIME TPEHHUE CYXOXUINA O CTEHKU KaHala.

126

CuHoBYMA/IbHBIE BJATAIMINA 00Pa30BaHbl CHHOBUANBHON 000J104KO#
(MeMOpaHoO#1), OAHA IUIACTHHKA KOTOPOil BBICTMJIAET CTEHKU KaHaa,
A ApyTast OKPYXaeT CYXOXWIMe U cpactaeTcsl ¢ HUM. Obe MIacTMHKHU
CpacTalTCsd CBOMMM KOHIIAMH, 06pa3yIoT 3aMKHYTYIO Y3KYIO ITOJIOCTb,
KOTOpast COAEPXKUT HeBOIBINIOE KOJIUUECTBO XUAKOCTU (CUHOBUM) U
CMaYMBaeT CKOJbB3ALLNE OOHA O IPYIYIO CHHOBHAIIBHHIC TJTACTUHKMU.

Cunopuaibupie (CAM3NCTHIE) CYMKH BBITTOJTHSIIOT (PYHKUMIO, CXOI-
HYIO ¢ CUHOBMAJBHBIMU BiarajuinaMu, CyMKU IPeACTaBISIOT cODOM
SAMKHYTBIC, HATMOJHEHHBIE CHMHOBUAJIBHOU XUIKOCTBIO WIM CIU3BIO
MELLIOYKH, PACIOJIOXEHHBIC B MECTaX, TJe CYXOXWJINE TEePEeKUIbIBa-
¢TCH Yepe3 KOCTHBIA BLICTYT MM Y€PE3 CYXOXUIUE APYTON MbiLIIIbI.

BaokamMm Ha3BIBAIOT KOCTHBIE BBICTYTIBI (MBIIHENKW, HAAMBIILEIKH),
epe3 KOTOPble TIEPEKMIBIBAETCS: MBIIIIETHOE cyxoxunve. B pesynbrare
YTOJT TIPUKPEIUIEHNSI CYXOXWINS K KOCTH yBernumnBaetcs. [Ipu atom
BO3pacTaeT CUJia MefCTBUST MBILIIIBI HA KOCTb.

PaboTa ¥ cuiia Meimn

MpbILLbI JeMCTBYIOT HAa KOCTHBIC PhIYaru, MpUBOIST UX B IBUXE-
1HMe WJIW VACPXWBAIOT YacTW Teja B OIIPEHNEIIEHHOM IIOJIOXKEHUU.
B KaXIoM ABVXKEHUU OOBIYHO Y4ACTBYET HECKOJBKO MblliLl. MBbIII-
Ilbl, ACHCTBYIOLIME B OXHOM HalpaBJIeHUM HA3BIBAIOT CUHEpeUCMAMU,
JICMICTBYIOIIME B Pa3HBIX HANIPABICHUAX — GHMASOHUCAMU.

Ha kocTH ckejieTa MBILIIB! JeCTBYIOT C OTpe/IeIEHHOW CHIIONA U
BBIIIOTHSIOT TIPU 3TOM paboTy — OUHAMUHECKYIO VIIA CAMUYECKYI0.
[MTpu auHaMHu4ecKoil pabore KOCTHbIE PIYard U3MEHLIOT CBOE T10JI0-
KeHHUe, NMepeMellalTcst B pocTpaHcTBe. [lpu cratnieckoil pabote
MBILILBI HATIPATAIOTCH, HO JJIMHA UX He MU3MEHseTCs, Tejlo (MU eTo
'[aCTU) YAEPXUBAETCSI B OMPEACJIEHHOM HEIOIBUXHOM OJIOXKEHUH.
Taxkoe cokpallleHUE MBI 6€3 U3MEHEHUS UX JJTUHBI Ha3bhIBAIOT U30-
wempuyeckum coxpatertiem. COKpauleHUe MbIUILBI, CONPOBOXAAIO-
ieecss UBMEHEHNEM €€ IJIMHBI, Ha3bIBAIOT U30MOHUYECKUM COKDAWE-
Huem.

C yueToM MecCTa IIPUI0XKEHHS MBILIIEYHON CWIbl K KOCTHOMY pblya-
'y ¥ IPYFUX UX XapaKTepUCTUK B OMOMEXAHUKE BBLICIISIOT PbIYard nep-
BOFO POJA U PbIYATH BTOPOro nopaaka (puc. 32). Y peryara 1epsoro poia
TOYKA IIPWIOKEHUS MBIIEYHON CHJIBI U TOYKA COTPOTUBJIEHMS (Td-
KECTb TeJjla, Macca Ipy3a) HaXOUdTCS IO pa3HbIE CTOPOHBI OT TOYKU
onopsl (0T cyctapa). IlpuMepoM prluara IepBOro pojaa MOXET CHAYXHUThb
roJIOBA, KOTOPAas OMUPACTCA Ha aTJIaHT (TOUKa onophl). TsXecThb rojo-
B3I (ee TuLeBast YacTh) HAXOAUTCS MO OHY CTOPOHY OT OCH aLJIaHTO-
3aTBIJIOYHOFO COUJIGHEHHS, 2 MECTO MPUIOXEHUS CUJIbI 3aTbUIOYHBIX
MBIIIIL K 3aThJIOUHON KOCTH — IO JIPYTYIO CTOPOHY OT ocu. PaBHoBe-
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Puc. 32. JeiicTBHS MbITLIIT
Ha KOCTHBIE PbIYary:

pona (peryar CKOpocTH). A — TOYKa OINOPHI,
COTPOTUBIICHUSI

CHE€ TOJIOBBI JOCTUracTCsd TIpHU YCIOBHUH,
Koraa Bpama}ommﬂ MOMCHT IIpWiaraCMoM

MBILLLL Ha JUTMHY TIeYa, PABHYIO PaccTo-
I STHMIO OT TOYKM OTOPHI 0 MECTa TPUIo-
KEeHUs CUbl) OyAeT COOTBETCTBOBATH
BpalllaloEMy MOMEHTY CHJIbl TSIKECTH
nepeaHeil YacTH TOMOBbI (TPOU3BEACHIE
CHJIBI TSDKECTH Ha JIMHY IUieva, PasHYIo

TMIPWIOXKEHNS TSXKECTH).

Cs1 10 OfIHY CTOPOHY OT TOYKH OTIOPbI (OCH

BHJA pblyara BTOPOIoc po/a. y HEpBOTO
BUJA puldara BTOpOro poja Ivie4o rnpu-

Ya COIIPOTHUBJICHUWA. HaanMep, cTona
yenopeka. [ieqo ITPUIOKEHHA CWUIbI TPEX~

[IATOYHOro Oyrpa 10 TOYKH OTMOPLl — Io-
JIOBOK TUTIOCHEBBIX KOCTE) JUIMHHEE ILIe-
ya MIPUIIOKEHHS] CHITBI TSKECTH Tena (oT
OCH TOJICHOCTOITHOIO CyCTaBa JO TOYKHU
ornopsi). B 3ToM pbluare MMeeTcs BBIUT-
pHILI B MpWiaraeMoi MBILIEYHON cuie

CTY IiepeMellleHus] CWIbl TSXKECTH Teila
(pblyar Kopoue). Y BTOpOTO BY/A pblyara
BTOPOTO pOIA ILIEYO TMPHIOXKEHUS MbILIEYHOU CHIIbl OyIeT Kopoue
Ieya ConpoTUBIeHUs (MPUIOXKEHUsI CUIBL TsKecTH). TTiiedo or jok-

TEBOTO CyCTaBa A0 MECTa NPUKPCIUICHUA CYXOXKUINA IIBYFHaBOﬁ MBbIHI-

11bl KOpOU€, YEM PACCTOSIHHME OT 3TOTO cycTraBa 10 KHUCTH, TAC Haxo-
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| — pbivar nepporo poaa (pbluar paBHOBECHS); |
Il — mepBblit BUI pblyara BTOporo posa (poi- -gM
qar cwibl); 111 — BTOpOI BMA pbiyara BTOPOTo |

b — Touka npwioxeHusi cuipl; B — Touka

CHJIbI (HpOI/I3BCﬂeHI/I€ CHJIbl 3aTBIJIOYHBIX

pacCTOsAHAID OT TOYKH ONMOPLl 4O TOYKH

V pslyara BTOPOTO pola U TOYKa TIPHU-
JTIOXEHUS MBIIIEYHON CHITbI, U TOUKA cO- 1k
[IPOTUBJIEHUS (CUITBI TSIKECTH) HAXOUSAT-
cycTapa). B 6noMexaHuKe BblIENSIOT ABa

JIOXKEHUST MBILICUHOM CHUJTBI UIAHHEE [LUIe-

[JIaBOil MBILILB! FOJIEHH (PacCTOSAHHE OT |

(pblyar AJIMHHEE) Vi IPOUTPHIILT B CKOPO- |

IMTCS1 IIPUJIOXKEHUE CHITBI TSIXKECTH. B 3TOM ciiyuae uMeeTcsl BRIMTPbILL
1B CKOPOCTH U pazMaxe nepeMeulieHusi KNCTH (JUIMHHOE [UIe4Y0) U Mpo-
MIPbIIL B CWJe, NEHCTBYIOWECH Ha KOCTHBIH phIYar (KOpOTKOE [UIe4o
HPWIOXEHHUST CUJIbI).

Cuna neiicTBUSL MBILIIBI OTIPEACIISETCS MAaccoit (BECOM) TOIO Ipy-
31, KOTOPBIH 3Ta MBILILA MOXET MOJHATbh Ha OMpE/eeHHYIO BHICOTY
11pY CBOEM MAaKCUMAalbHOM COKpAIEHUH. Takyo CHTy IPUHATO HA3bI-
BATh MOABEMHOM CUIION MblWLbL. [lodsemuas cunbl Mool 3ABUCUT OT
KOJIMYECTBA U TOJILIMHBI €€ MBILICUHBIX BOJIOKOH. Y UelOBeKa MEILIeY-
nast cuila coctasiigeT 5—10 kr Ha 1 cM? (DM3MOJIOTHUECKOrO MoNepey-
itnKa Mpnusl. isg MophodyHKUNOHAIBEHOMK XapaKTePUCTUKH MBIIIILL
CYLIECTBYET MOHATHE WX AaHATOMHYCCKOro U (PU3HOAOTMYECKOTO I10-
nepedHukoB (puc. 33). PU3HONOTrMYeCcCKUM NOIMe-
PEYHUKOM MBI LBl HA3bIBAOT CYMMY ITONEPEYHOTO CEYeHUS
(lromaznei) Bcex MBINIEYHbIX BOJOKOH AAHHOM MBIIULB. AHaT O-
MHYECKUM NONEPEYHUKOM MBIIII bl SBISETCS BEIN-
"MHa (IUIOIIAJER) MONEPEeYHOro e¢ CeyeHUs B HamboJ/ee LINPOKOM
vecTe. Y MBIIULBI € IPOAOTBHO PACIONOXKEHHBIMU BOJIOKHAMM (J€H-

Puc. 33. AnaromMnueckuii (crijioitHast 1MHusA) U GpU3N0N0rNYecKUi
(NpepbIBACTAs JIMHMS) MONEPECYHUKU MbILIL PAa3TUYHON (HOPMBI:
— JIGHTOBMAHAS MBIIIIA; 2 — BEpeTEHOOOpasHas MBIILA; 3 — OJHOMEPU-
cTasi MBILIIa
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TOBMIHOM, BEPETEHOOOPA3HOM MBIIILL) BeJMuMHa aHATOMMICCKOTO U |
(HU3MONOTNYECKOTO TIOTIEPEYHIKOB OyayT onuHakoBbiMU. [1pu KOCOH §
OpMEHTAIMK GOMBIIOTO YUC/IA KOPOTKUX MBIIIECUHBIX NYIKOB, KaK 9TO
HMeeT MECTO Y TIEPUCTBIX MBILILL, (PU3HOJIOTMYeCKUH MONEPCUHNIK oy-
meT Gosblile aHATOMUYECKOTO. j
Bpawarowas cuna mbiuiyybl 3aBUCHT He TONBKO OT €€ (1)1/13nounomqe— 4
CKOrO WIM aHATOMHMYECKOro IOTNEepeuHMKa, Wiu TIONBEMHON CHJIBL, §
HO ¥ OT yIJTa MPUKPETUICHHMSI MBILLBL K KOCTH. YeM GosblIle yroi, Mok .
KOTOPBIM MBIILIIIA NPUKPEIUISICTCS K KOCTH, TEM posbplliee NeicTBUe |
OHa MOXET OKa3aTh Ha 5Ty KOCTb. [lis yBelmdeHust yrila IPUKperuie-
HUS MBIIITT K KOCTH CAYXAaT OJIOKM. 2

MplieuHblii TOHYC U YTOMJEHUe MbINII

Mbluednblil TOHYC. B okoe Kaxkaas Mbllin@a YeloBeka HaXOAUTCA B
COCTOSIHMM TIOCTOSIHHOTO HEITPOM3BOJIBHOTO COKpAILeHUsl — /MmoHyca, |
KOTOPBII TIOAIEPXKUBACTCS PEQICKTOPHO 32 CYET MOCTYNaloLIUX B“
MBILILY HEPBHBIX MMIIYJIbCOB. DTO HeOOoJIbIII0e HAPSXKEHUE MBILUIL |
HEOBXOAMMO U1 MOAAEPKAHUSA UX CTAPTOBOrO COCTOSTHUSA, COTPOTUB- |
JeHHst PACTSAXEHUIO, TOTOBHOCTHU K JAEHCTBUIO. JnurenbHOE, CYA0POXK- §
HOE COKpALICHUE MBIIILbI, TTPOLODKAOIIEeCs, HECMOTPSL Ha npeKkpa- |
[IEHVE Pa3ipaXeHUsl, Ha3blBAOT KOHMPAKMYpPOU. ;

VnpapieHue IBHKEHHEM. CniocoDHOCTb XXKUBOTHBIX, B TOM qucie 1/1:
yenoseka, MEePeBUIaThCs M BBIMOIHATL DA3IUUHbIC AeHCTBUS TION )
KOHTPOJIEM HEPBHOI CHCTEMbI — OJIHA U3 BaXXHEMILNX 0co0eHHOCTEH,
OT/IMUAIOLIVIX KUBOTHBIX OT pacTeHni. CoKpalleHre MblLIEYHbBIX BOIO-
KOH TIPOUCXOANT MO BIAUSTHUEM MMI1YJIbCOB, IPUXOAALIMX U3 TOJIOB- 4
HOTO U CIIMHHOIrO MO3ra Mo HEPBHBIM BOJIOKHaM (OTPOCTKaM [IBUra- |
TeNbHbIX HeitpoHoB). COKpaIasach, MbILILbI y4acTBYIOT B ABUAKCHUAX 4
resia ¥ ero yacteil. [Ipi 5TOM MBIIUIIbI HUKOFA HE paboTaloT M30J1Mpo- §
BAaHHO, B OAMHOYKY. BbITIOJHEHNE moBOro ABKMXKCHUS AOCTUIACTCS §
COMIACOBAHHBLIM JCHCTBHEM TPYIIl MblLIL, Kak crudareic, TaK H g
pasrubateneit. Harnpuuep, BEpTUKATLHOE 1OM0XEHUE Tela uenoseka
obecreunBaoT 10 150 MBILIL .,

B 3aBHCUMOCTH OT HAIpAaBJICHUSI YCUIHiA, pa3BUBACMBIX MbIIIIIA-
MM, MX IPMHATO ASJUTbL HA CUHEPTHCTHI U aHTArOHUCTEL. Mmmum,r
KOTOpbIE AEHCTBYIOT Ha CYCTAB B OLHOM HanpapBJeHNUN (HanpnMep,
CTHBAIOT KUCTD), TONYYMIN Ha3BaHUC Mbumy-cuHepeucmog, Mblll-§
b IIPOTUBOTIONIOXHOFO JEHCTBUSA ABJIAIOTCSH MbLUUAMU -AHMAZOHU=
cmamu. TIpy KaXA0M JBUXEHUH COKPAILAIOTCSL HE TOJBKO MBbILLIHbI, §
coBeplIaloIye €ro, HO U UX aHTArOHUCThI, [IPOTUBOACHCTBYIOUINE
TSITe ¥ TeM CAMBIM MPUAAIOLIVE ABHXKXEHNIO TOUHOCTb M [JIABHOCTD. J
B xaxjioil TpyIIe MbILIL MOXHO BbIACIUTDL 21a6HbIe Mblillbl, Bbl-
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HOJIHAIOHIME 3TO ABUXKEHUE, U GCROMO2amenbHbie, KOTOPbIE YTOU-
HSHOT, «MOLEJIUPYIOT» 3TO ABUXEHUE, NMPUAAIOT eMy MHIUBUIYAb-
Hble OCODEHHOCTH.

CxeleTHbIE MBIIIIBI Y€/10BEKa CIMOCOOHBI COKPAILAThCH, TOMAYU-
1nstsichb ero Bosie. Takue ABUXEHWST HA3BIBAIOT NPOU3EoAbHbIMU. JIBIXKE -
(11l ITOTO TUIIA OTIIMYAIOTCS OT peaexmopibix (HENPOU3BOAbHBIX 06U~
weeHUl), KOTOPBIE BBINMOJHSIIOTCS TOMUMO BOJM 4YenoBeka. Ilpu
11POA3BOIBHbBIX ABUXEHUSX HEPBHBIC UMITYJIbCBI K CKEJIETHBIM MBI -
1aM MOCTYMAIOT U3 JBUTATENbHBIX LUEHTPOB KOPbl GOABLIIOTO MO3ra.
lHenpon3BonbHbIE ABUXEHHS YMPABISIOTCA M3 COOTBETCTBYIOLUMX
IICHTPOB CTBOJIA TOJIOBHOIO MO3ra U CITMHHOIO MO3ra.

MpblLIcYHBIE BOJJIOKHA COKPAIIAKTCS TOJABKO 10 TIPUKA3Y IBUTATe b-
HBLIX HEMPOHOB. JIBUTatTenbHbI HEMPOH M ero JITMHHLIA OTPOCTOK —
{IKCOH BMECTE C MBILLIEYUHBIMHM BOJOKHAMM, GYHKIIUU KOTOPBIX OH KOH-
1POJUPYET, HA3BIBAIOT dguecamenbHOl edunuyel.

McTouHrKOM aKTUBALMK HEHPOHOB IBUraTeIbHON 30HbI KOPbI 1TO-
IyILIApUHA QOIBIIOTO MO3ra ABISETCS 3pHUTEIbHAsl, CIIyXOoBas, KOXHasi,
viblLIeYyHas MH(popMauus, MOCTYTAlLIAs B KOPY OT OPraHoOB YYBCTB.
IHa ocHOBe ee ABUraTeNbHAS 30HA KOPBI GOPMUPYET OCO3HAHHBINA NBU-
1 ATEJBHBIA AKT.

YTomienueM Ha3biBalOT BPEeMEHHOE IMOHMXKEHHE paboTOCIocoOo-
HOCTH, KOTOpasi BOCCTaHABIMBAETCS T10CHe OTabiXa. Pa3zBuTHe yToMm-
ICHUSI B ABUTATEJILHOM anmapare [py UIUTeJIbHON WM HATPSDKEH -
ol pabore 3aBUCHT OT HeCKONBKUX daktopos. [Ipexne Bcero,
VIOMJIEHUE CBSI3AHO C MPOLECCAMH, Pa3BMBAIOIIMMUCI B HEPBHOU
CHCTEME, B HEPBHBIX LEHTPax, YYaCTBYIOIUMX B YIpaBleHUM JIBUIra-
1CJIBHOM AESTENBHOCTBIO.

Pan npyuMH pa3sBUTHS YTOMJIEHUS CBA3AH C TPOLIECCAMU, IIPOUC-
\OISAHIMMU B CAMOM MBILLLE. DTO HAKOIJIEHUE B HEeH TIPOIYKTOB 0OMe-
ta (MOJIOYHOM KUCJOTHI U [Ip.), OKA3bIBAIOUINX YIHeTalolee eiicTBue
111 paboTOCITOCOOHOCTD MBIIIEYHbIX BOJOKOH M YMEHbLIIEHUE B HUX
HIEPTETUYECKMX 3aI1acoB (TJIMKOIreHa).

CxopocTph pa3BUTHSL YTOMJICHHUS] TIPU MBIHIEYHOH paboTe 3aBUCUT
OTF JIBYX [OKasarteeit — oT QU3N4YecKoil Harpy3kKu U oT puTMma pabo-
I'bl, T. €. OT YaCTOThl MBIUIEYHbIX COKpalleHUi. I1pu yBenuueHUM Ha-
IPY3KW WY [P YYAUIEHUM PUTMa MBILLIEYHBIX COKpalIeHUN yToMIle-
e HacTynaet 6bIcTpo. MblileuHas paGoTa JOCTUTAET MAKCUMAIIBHOTO
VPOBHS TIDU CPEJHUX HATPy3Kax M CPEIHHUX CKOPOCTSIX COKpalleHUs
MBI,

Dusuueckoe ymomaeHue — HOPMATbHOE (DU3UONIOTHYECKOE SIBJIE-
nite. Iocie otabixa paboToCcnocOOHOCTh HE TOJBKO BOCCTAHABIMBA-
C1Cd, HO M 4acTO IMPEBBILIACT WCXOAHLIM ypoBeHb. Paborocmocos-
OCTb ObICTpEe BOCCTAHARAMBAETCS TIPU AKTUBHOM OT/BIXE, YEM TIPH
HOTHOM [10KO€.

131




BOHpOC])I oS MOBTOPEHHUA H CAMOKOHTPOIS:

1. HazoBuTe (pyHKITUU U CBOWCTBa CKEJICTHBIX MBILLII.

2. PacckaxwuTe o Kiaccudukanuy meimm. Ha yeM oHa ocHosana?

3. PaccKaKyTe O BCTIOMOTATETBHBIX AlNapaTax MBILIL U X (PYHKLMSX.

4. Kakye Buabl paboThl MbIl Bel 3HaeTe? TipuBenure MpuMephl.

5. Yo HA3bIBAIOT CUJION MBILIIBI, OT YETO 3aBUCHUT 3Ta cujia?

6. JlaiiTe aHATOMMYECKYIO 1 GYHKIHOHATbHYIO XapaKTEPUCTHUKY phIHaraM |
MIEpBOTO W BTOPOro poa B OMOMEXaHHUKE. '

7. Kakoe COCTOSTHME MBILIIBI HA3BIBAOT MBIILIEUHBIM TOHYCOM? ‘

8. B pesynbrare 4ero MOSBIAETCS YTOMICHHUE moir? Kakoit BHI OTAHIXA §
JIy4llie BCEro BOCCTaHaBIMBAET MX paboTococoOHOCTh? ]

Mbpinsl TEJIa 4YejioBeKa

B 3aBucHMOCTH OT pacIOJOXECHUS B TE€NC U IJIA YJIO6CTBa N3YUCHUS B
BBLAEJIAIOT MBIUIBI TOJOBBI, IICH, TYJIOBHUINA, MBILIIBI BEPXHUX I/I‘
HUXXHHUX KOHEYHOCTEIA. '

Mbiiibl, PacIOIOXCHHBIE B Pa3HbIX o0acTsx Teia 4eJoBeKa, He g
TOJIBKO BBITIOJTHSIOT PA3JIAYHBIC CI)YHKLH/II/I, HO ¥l UMEKT CBOK OCODOEH-
HOCTU CTPOCHMUSA. Ha xoHeYHOCTSX ¢ UX JJIMHHBIMHA KOCTHBIMHA pr‘Ia-‘;
raMH, le’ICHOCO6JICHHI>IMI/I JUIST TIEpENBVKCHN S, 3aXBAaTbIBAHUS U yacp-§
XKUBAHUA Pa3INYHBIX IPCAMETOB, MBIl UMEI0T, KAaK MpaBwjo,§
BCpGTCHOO6pa3HYIO (’popMy, C TIPOJOJbHBIM HJIH KOCBIM pacIojoxe-!
HHMEM MBbILIEYHBIX BOJIOKOH, Y3KMMM MU JUIMHHBIMU CYXOXMWIMNSIMM.
B obGmacTy Tynosunia, B 06p830BaHI/H/I €ro CTECHOK, YYaCTBYIOT JIEHTO-
BUJIHBIE MbILIIIBI C IHUPOKUMHU TLJIOCKUMH CYXOXWIIUAMMU. Takne LLII/I' |
POKVE CYXOXKWJINA HA3hIBAIOT anoHespo3amu. B oGmacTu TOJIOBBL KeBa-g
TeJIbHbIE MBIIITIBI OAHUM CBOMM KOHIIOM HaYMHAIOTCA Ha HETIONBUKHBIX §
KOCTSIX OCHOBAHH4 uepera, a IpyruM KOHIIOM TIPUKPETISAIOTCA K CAAH- " 
CTBEHHOU TOJABWXHOM 4acTH yeperna — HW>KHeR vemoctu. Mumude- i
CKW€E MBILILbLI HAYMHAIOTCSA Ha KOCTsAX 4Yepera M TIPUKPEIUISAIOTCA K §
KOXE€. le/[ COKpailieHUU MUMHUIECCKIX MbILLIIL U3MCHSACTCS pem)e(b KOXMH §
JIHLa, (I)OpMI/IpyeTCH MHWMHKA.

[

Mbpimibl FOJIOBBI

P

MBHIIIBI TOJIOBLI B COOTBETCTBUU € UX PACIIOJIOXKEHUECM 1 (DYHKLII/I-‘

el moapasaegioT Ha IBE IPYIIIIbI MUMUYECKNEC MbBILIIbI U JKeBaTeIIb-§
HbIC MbIIIIIBI.
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MumuyecKre MBIIIIBI

MunMuyecKue MBIILILIbE PACTIONAralOTCS MO KOXEi U IPYNIUPYIOTCS
B BUJIE CXMMATENICH U PaCLIMPUTENICii BOKPYT POTOBOTO ¥ HOCOBBIX OT-
BEPCTHI, TIa3HMII, HAPYXHOTO CIYXOBOTO MPOXOIa (puc. 34). Ilosepx-
HOCTHO# (bacuMM MUMMUYECKHE MBIIILBE HE UMeloT. HaunHatores Mu-
MUYECKHE MBILUILIBI HA KOCTSIX Ueperia U BIUIETAIOTCS B COEAUHNTENLHO-
TKAHHYIO OCHOBY KOXH. [1pu cBOeM COKpallleHMM MUMUYECKHE MBIIIIIBI
CABUTAIOT KOXY, M3MEHSIIOT ee penbed, 06pasyior siIMOYKH, GOpO3Ibl,
ckiIaaky. TakuM o6pa3omM MBILIILL (GOPMUPYIOT CIOKHEIE BBIPA3UTEIb-
HbI€ ABUXKECHUSA JIMLA — MAMUKY. MUMIYECKMe MBILILIBI 3aKPLIBAIOT U
OTKPBIBAIOT OTBEPCTUS, KOTOPBIE OHM OKpYyXaoT. PopMupyroLasicst npu
9TOM MMMUKA OTPAXKAET Pa3TNyHbIC SIMOILMOHAILHBIE COCTOSIEMS, e~
PEXUBAHUA — PallOCThb, rope, 00Jib U CThI, BHUMaHue ¥ Hagexay. Co-
OTBETCTBEHHO PACIONOXEHUI0O MUMMUYECKHE MbILILLI (TTapHBIE) TOI-
paseNsoT Ha TPYMIIIBL: MBIUILIBI CBOIA Yeperia; MBILLLbI, OKPYKaIollue
rMasHple LIENN; MBIIULBI, OKPYXaiollue HO3ApH (OTBEPCTHSA HOCA);
MBILLLBI, OKPYXAIOUIUE OTBEPCTHE PTA; MBIl YIIHON PAaKOBHUHEI.

I'pynnei Ml Tesa yeJoBeKa

MBIIIITIBI TOAOBEI:
KEBATEbHbBIE MBI
MUMMUYECKUE MBIIIILLBI

MpIurs! 1meu:
IMOBEPXHOCTHBIE MBILITIBI
HAATIOABA3BIYHbIC MBIIHIIBI
TMOAIOABSIZBIYHBIE MBIILIIBI
T1yOOKUE MBIIIILBI

MBILILBI TYIOBULLIA:

MBIIlLBI CIIAHBI:
TTOBEPXHOCTHBIE MBILILIBI
IyOOKKME MBIUILBI
MOA3aThIIOYHBIE MbILLLBI

MBIl I'PYAU:
TMOBEPXHOCTHBIC MbILILIBI
rIyOOKHWE MbLLILBI

MbIUILBI KUBOTA:

MBIIIBI GOKOBBIX CTEHOK XKH-
BOTa

MBILILB IEPEeIHEN CTEHKU
KUBOTa

MBILULIB! TTPOMEXKHOCTH:
MBI JdagparMbl Ta3a
MBILILBI MOYENONOBOW nuag-
parMsl
MEBITIIB BEPXHEH KOHEYHOCTH:
MBI [JICYEBOTO T105ICa
MBILILBI CBOOOIHONW YacTH Bepx-
Hel KOHEYHOCTH:
MBILILBI TI€Ya
MBILIIBI TIPEATIJICUbS
MBILITLBI KMCTH
MblEl HUKHENH KOHEYHOCTH:
MBILLLBI TA30BOTO [105ICA
MBILLILBI CBOOOAHOM YaCTH HUKHEN
KOHEYHOCTH:
MBIIILIBL Geapa
MBILILBI TOJICHH
MBIILLBI CTOIBI
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Puc. 34. MbllILbI TOJOBBI ¥ Wen. Buu cripasa:

| — CYXOXMJbHBIA 1DIEM (Ham4eperHo aTIOHEBpO3); 2 — JobHOEe OPIOILKO

3aTBUIOYHO-TOBHOM MBILIIBL, 3 — Kpyrosas MbIIIILa T1a3a; 4 — Mbliila, Moa-

HMMAIOIIAasl BEPXHIOO TyOy; 5 — MBIUILA, MTOAHUMAIOWAA YIOI PTa; 6 — kpy- 4
ropasi MbllILA pra; 7 — Oosbluast CKyJIoBas MbILLA, 8 — Mblla, onyckawo- 4

1iask HIBKHIOW Ty0y; 9 — Mblillia, olycKawolias yroi pra; 10 — MBI CMeXa,
11 — noaKOXHAst MBILIIA Lex; 12 — TPyINHO-KIIOUMTHO-COCUEBUAHASL MBILITIA,
13 — TpaneuueBMIHAsS MBIIILA; 14 — 3a0HAT YIIHAA MbIUILA; 15 — 3aTbUIOU-

Hoe GpIOLIKO 3aThLIOUHO-T00HOM MBINIIbL; 16 — BepXHss yluHas Mblliia §
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K motmyam ce6oda wepena oTHOCATCA HagdepeIHas MBILLILA U MBITI -
ua, cMopiuMBaiomasg 6posb. Haduepennas muiuya iMeet 1Ba 6pronIKa
(JIOOHOE ¥ 3aTBUIOYHOE) U MEXAY HMMM OOILUMPHBIA HamuepernHom
AITOHEBPO3, TTPOYHO CPOCLIUHCS C KOXEM BONIOCUCTON YacTH T'OJIOBHL.
3aThUIOYHOE OpPIOLIKO HAYMHACTCS Ha 3aTBUIOYHONW KOCTH, JOGHOE
OpIoLIKO BIIIeTaeTcs B KOXY J6a. [Tpu cokpallieHuu To6HOro 6piolKa
MOAHUMAIOTCA OPOBU U 00pa3yloTCA TOMEPEYHBIe CKIIAAKU KOXH 162
(MBILILA YAMBIEHUS, BOTIPOCUTEIBHOTO BHMMAaHUA). 3aTbUTOYHOE
OpIOMIKO TAHET BCIO MBILIIY K3a[du, B pe3yJbTaTe pPasIfaXHUBalOTCS
CKJIaAKY Ha Nn0y. Mouuya, cmopuuearowas 6poes, HAUMHAETCST HA HOCO-
BOM YaCTH JIOOHOM KOCTH, BILIETAaeTCs B KOXY OpoBu. IIpu 1BYCTOpOH-
HEM COKpAILUECHMU 3TH MBI COMKAIOT OpoBM, POPMUPYIOT MUM
0oy, cTpagaHus, yrpiOMOCTH.

Boxpyr rnasHoii 1mienu pacronaraetcs kpyeoeas miuya eaasa, oo-
pazoBaHHass KPYrOBbIMM IYYKaMM, OKPYXKaIOIMMM DTasHUily (T1as-
HUYHAs YacTb), BILUIETAIOLUMUCS B KOXY BeK (BEKOBAS YaCThb) M MIPU-
KPEeTUISIOIIMMMCS K CJIE3HOMY MEHIKy (cie3Hast yacth). [Ipu cBoeM
COKpalllEeHWM MBIIHLA CMBIKAeT BEKH, 3aXMypHUBAeT IJ1a3a, CIIOCO0-
CTBYET OTTOKY CJie3bl B HOCOCJIE3HBIN KaHall.

Bokpyr oTBepCTHii HOCA HAXOUSITCS MbIUILbL, OKPYHCAIOWUE HOCOBDLE
omeepcmus. DTH MBILIIIBL, CYyXKUBAIOLIKME HO3LPH, HAYMHAIOTCS Ha Tie-
penHel NOBEPXHOCTH BEPXHEH YETIOCTH U BILUTETAIOTCS B KPBUIO M XPsi-
LIEBYIO YaCTh CIIMHKM HOCA.

Mbotuuypnt, oxpyxcarougue omeepcmue pma, 06pa30BaHbLI Ty4KAMH, pac-
TIOJTOKEHHBIMM B TONILE TYO (CXKU M aTe JsIM W) U paidapHO OpH-
CHTHPOBaHHBIMU [10 OTHOLIEHWIO K POTOBOM Liueiu (paciiup u-
Teasamu). ONHU PACIUMPUTETN HAXOAATCSI BBILLE POTOBOW LLETH
(Mbilybl, NOOHUMAIOWUe Y201 pma U 6epxXHIoN 2y0y, a TAKXKe CKY106ble
Mbllybt). DTH MBILILBI HE TOJTBKO MOAHUMAIOT BEPXHIO Iy0y M yroi
pTa, HO M (GOPMUPYIOT MUM YIBIOKH, cMexa. JIpyrue MbIUIbI JIexaT
HWKE POTOBOM LUENU (Mblulybt, ONYyCKaloujue y2on pma u HUICHIOW 2y6y).
31ech XKe HAXOMUTCsl nodO0podoUHAs Mbluwiya, BIUIETAIOILASACH B KOXY
nogbopoaka u obpasyroinas 34ech IMOUKY.

K MplliaM, BIuIeTalomuMes B KPyroByio MBILLIIY pPTa, OTHOCHUTCS
weuHas mbiya, 06pasyiomas MIIIIEUHYKO OCHOBY HIEKW. DTa MBILILA
HaUYMHAETCsl Ha 3aJHUX 4acTdIX BEPXHEM M HWXKHe# uvemtocteil. OHa
y4acTBYET B aKT€ COCAaHMH, NPOIBUXECHUU ITUIIEBOIO KOMKA K IJIOT-
Ke, HaMpsraer IEKY, B CBA3M C YEM IIOJIyYMJIa Ha3BaHUE MBbILILIBI
TpyOaueii.

K MPMI4eCKMM MBIILIIAM OTHOCSITCSI TAKXKE PYJAMMEHTAPHBIC MbIUUbL
yunou paxoeunst (nepednss, 6epxuss I 3A0HAS YUIHbIC MblUYbL), XOPO-
UI0 pa3BUTHIC Y XKUBOTHBIX, 4 TaKXKe IIMPOKasl, TUIOCKAas HOOKOMCHAA
Mblybl Wey 1 Jp.
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KeBarebHble MBIILIBI

JKepateabHsle MbILLLIL! OOPa30BaHbl YETHIPbMS [TapaMU KOPOTKHX,
TONCTHIX, CWJIBHBIX MBIUIIL, HAYMHAIOUINXCA Ha KOCTAX OCHOBAHMS
Yepela U NMPUKPETUISIOIMXCS K ¢INHCTBEHHOH MOABMXHON €ro KOC-
TH — HILKHe yemocTu. [JdBe MbILLLBI PAcIOIaratloTes TIOBEPXHOCTHO
(BUCOYHAsL ¥ COOCTBCHHO XEBaTEAbHAA ), ABE Apyrue (KpBUIOBUIAHBIC)
HaxOIATCs [JTY0OKO, MEIMAIBHO OT BETBY HMXXHEH 4CJIIOCTH, B MO~

HOH 4MKe.
Bmgt{counaﬂ MBIIIIIA, [UMPOKAs BBEPXY U y3Kasi BHU3Y, HAYMHACTCS
Ha 60OKOBOIi MOBEPXHOCTM MO3rOBOTO Uepena, a MPUKPEIUIACTCS K
BEHEUHOMY OTPOCTKY HIXHei deqrocTh. Mbiilila ACHCTBYET Ha Mepe/l-
HHe 3yObl (pe3ubl, KJIbIKK), B CBA3M C YEM €€ Ha3biBalOT KyCalouicH
MbiILILEH. 3agHue TTyYKH 3TOW MBILIIIBI TSIHYT HUXHIOK YC/II0CTh Ha-
3M5Keeameﬂbnaﬂ MBILILIA HAYMHAETCA Ha CKYJIOBOM AYTE, CIICAYET BHU3
W K3aay ¥ MPUKPEIUIICTCsl K HApYXHOW MOBEPXHOCTH yrjla HUXHEN

yenocT. MBILIA NOAHUMAET YIOJ HUXHEU YeOCTU, y4aCTBYET B

AKTE XCBAaHU:I. i}
Meouaavnan lcpbmoeubuaﬂ MBIIITIAa HAYMUHAETCS B SMKE KPBUIOBHUI

HOT'O OTPOCTKA KJIIMHOBHAHON KOCTH, UJIET BHU3 U NPUKPETUIACTCS K

OJIHOMMEHHO}1 OYTPUCTOCTH Ha MEINAIBHON TIOBEPXHOCTH YITIa HUK-
Heil YeMIOCTH. DTa MBILUIA TAKXKE MOIHMMAET Yrol HAXHEN YCTIOC-
TH, YYacTBYeT B aKT€ KCBaHMfA, KaK M COOCTBEHHO XeBaTCJIbHAd
Mbl}lll;;epaﬂbuaﬂ Kpbia06uonas MbILILA PACTIONAracTCs B OABUCOTHON
AMKe 1 uMeeT uHyto Tonorpaduio. HauuHaetest sTa MblIlLA Ha 3aHCH
MOBEPXHOCTH Oyrpa BEpXHEW UENOCTH, UAET K341 U TIPUKPCILIAETCH
K MbIILETKOBOMY OTPOCTKY (CycTaBHOMY) HikHe# yemocTu. Ipu asy-
CTOPOHHEM COKPALLCHUN 3TUX MBIILILL HYDKHSS YETIOCTD BBLABUIACTCA
Briepe/, IIpU OJAHOCTOPOHHEM — TOBOPAYMBACTCSA B NPOTHUBOIONOX-
OHY.
Hy}%ocstr\(ZEXH%CTb COBepILATh HUXHEI YeTIOCThIO Pa3HOOOPa3HbIC ABH-

JKEHUSI B BUCOUHO-HIDKHEYETCTHBIX CyCTaBax [TO3BOJIACT Ha3BaTb BECh

KeBaTeAbHBI MEXAHU3M Yej0BEKa YHHBEPCATbHDIM.
Bce xeBaTe/IbHble MBIIILB MMeIOT cobcTBeHHble hacumnu. Tlosepx-

HOCTHasl dacLys UMeeTCsl Y XKeBaTelbHOM MBILILbL, OHa CpallicHa €
Karcy/1oil OKOJIOYILIHON CIIOHHOW XeJle3bl. I[TosTOoMy B HAyYHOH JIH- |

TepaType OHa T0Jlyyiia Ha3BaHWe O KOJ Oy Il HO-XeBaTeCJb-
Ho# ¢ acuuu BucouHas MBI CHAPYXKHM TAKXKC MOKpPbITA IUIOT-
HOMl BMUcouHOH ¢acuwue il, KoTopas HAYMHACTCA HA OOKOBOM

TIOBEPXHOCTU MO3TOBOTO Ucpera yyTh Bbille Hayaja 5TOU MBIUIIIEI KU 1

NPUKPETUTACTCS K CKYJIOBOM nyre.
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Mbpimnsl men

HenocpeactBeHHO K MBILILIAM 1IleM OTHOCAT T€ MBIIIILIBI, KOTOPbIE
pacnojaraloTcsi B €€ NepeilHell U OOKOBRIX 00aCTAX, IO BbIACISIOT
ITOBEPXHOCTHBIC U IIyOOKHNE MBIILILIBL.

K noBepxHOCTHBIM MBIINAM HIEH OTHOCAT NMAPHbIE MOXKOXHYIO
MBILULLY 1iIeW, KOTOPast 110 CBOEMY HMPOMCXOXKICHHUIO, PACTIONOKEHHIO
H GYHKLUAM TIPUHAIIEXUT K MUMMYECKUM MBIILILAM, IPYIHMHO-KITIO-
HMYHO-COCUEBUAHYIO MBILIHLY, HANMOXBSI3BIMHBIE U TIOATTONbS3bIY HbIE
MBI K rpynine riayGoKnuX MBI IHEeX PUHALNEXAT TeCTHUYHbIE 1
ITPEINIO3BOHOYHBIE MBILLILIbI.

Hookoxcnas moimua weu, Vv naamusma, TOHKAs1, TUTOCKasI, pacro-
-10XE€Ha HEMOCPEACTBEHHO 11oJ1 Koxeil. HaunHaercst oHa Ha nosepxHoc-
THOM Gacumu rpyM U B TOJIIIE KOXH HUXE KIIOYHMLBI, HAIPAB/IseTCs
BBEPX, BIUIETACTCS B KEBATe/IbHYIO (DAacLIMIO ¥ B TKaHM yiwa pra. [Ipu
CBOEM COKPALICHUM MbIIUIIA TAHET YIroJ pTa BHU3, OTTAMMBAET KOXY
LIeU BIICpeN, MpPeaoxpaHsist IIOBEPXHOCTHBIE BEHbI OT CAABIUBAHMS.

Ipyouno-xarwuuuno-cocuye6uonas moiuya HAIMHACTCS. IBYMsI HOX-
KaMM Ha TPYAMHE U KJIOYHLIE U MPUKPETUISIETCST K COCLUEBUIHOMY OT-
POCTKY BUCOUHOM KOCTH. [Tpu ABYCTOPOHHEM COKPAILEHUM ITUX MBIIIILL
ronosa 3anpokuabiBaeTcs Haszajx. [Ipu ogHOCTOpoHHEM coKpauieHUn
MBIILILA HAKJIOHSIET rOJIOBY B CBOIO CTOPOHY M OTHOBPEMEHHO ITOBOPA-
YMBAET €€ B MPOTUBOIOIOXHYIO CTOPOHY.

Haonodsaswunaa ezpynna o6beivHsieT napHble JBYGPIOLIHYIO,
UIFJTONOABS3bIMHYIO, TIOAO0POLOYHO-TIOABA3BIYHYIO U YEJIOCTHO-
ITOABSI3bIYHYIO MBIIIUBLI, KOTOPBIC IPUKPEIIAIOTCS K TMOABA3BIYHON
KocTU. Jeyoprownan mbuuiya nMeeT aBa Oprouika (TepeaHee U 3aaHee)
1 TIPOMEXKYTOUHOE CYyXOXWIue Mexay HUMU. [lepenHee O6prowiko Ha-
YMHACTCS B JABYOPIOLUHON SIMKE HVDKHEI YeNIOCTH, 3aJHee GPIOTIKO
NMPUKPEIIISICTCS B COCUEBUIHOI BhIpe3ke BUCOYHOM KocTH. [Tpome-
KYTOUHOE CYXOXW/HE, coeauusioliee o6a GproIliKa, IpU MOMOLIX
CYXOXMJIbHOM TETNU NPUKPETUISIETCS K MOABA3LIMHON KOcTH, Mpliia
[TOAHUMACT IMOABASBIYHYIO KOCTh, TPU (PUKCUPOBAHHON MOIBA3BIYHOL
KOCTU OMYCKAET HMXKHIOIO YemoCThb. [Hunonodssasviunan moiuya HaumHa-

CTCA Ha LIMJI0OBUAHOM OTPOCTKE BUCOYHOMN KOCTH. [10060podouno-nods-
A3BIMHAS MbUUYG NMEET HAYAIO HA MOAOOPOJOYHON KOCTH HUXHEH Ye-
JOCTH.  Yearocmno-nodssaseiunas Moluya HAYMHAETCS HA BHYTpeHHeH
TOBEPXHOCTH HUXHEW YemtocTi. COeIMHSSACH C TAKOW Ke MBILULEH Apy-
rOif CTOPOHBI, YEJIOCTHO-MOABSA3BIYHAS MbILILA OOPA3YeT AHO [OJOCTH
pTa, ee nuadparMy, Ha KOTOpOii pacnosaraercs s3bik. Bce otv Mbii-
UBf, IPUKPETUISSACH K MOABA3BIYHON KOCTH, (DUKCUPYIOT €€, a TpU VK-
PETUICHHOH MOABA3ZLIMHON KOCTU MOAGOPOIOUHO-TIOABA3LIYHAS U ue-
JIOCTHO-TOAGOPOLOYHASI MbILIIbI OMYCKAIOT HIXKHIOIO YETIOCTb.
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K nodnodesazvtunvim msiuyam OTHOCATCS TPYIANHO-ITOABsI3bIYHAA,
JIOTATOUHO-TIOAbA3bIYHAS, [PYANHO-LIUTOBUIHAS 1 IIUTOTIONbSI3bIT~
Hasi MBI [pyouno-no0es3eidnas Moudyd HAYMHAETCSl HA TPYAMHE,
NPUKPETUIETCST K OAbA3BIMHON KOCTH, TAHET €€ BHU3. Jlonamouno-

HOOBA3bIMHAS Mbllld VMEET 1Ba OploliKa (BepxHee 1 HinkHee), coenn- §
HEHHBIX TIPOMEXYTOUHbIM CYXOXWineM. HauWHaeTcss MBillla Ha JIo-
narke, IPUKPEIIACTCS K TOXbA3BIYHON KOCTH. [pyouno-wumosuonas §
Mbluiya HAUUHAETCSE Ha PYKOSITKE TPYAMHBL, TIPUKPEIVIACTCS K KPbLIO- 2
BrIHOMY XpAuly. OHa OIyCKaeT TopTaHb v MOAbsA3bIMHYIO KOCTD. Humo- 1
Nn00BA3BIMHAS Mbiiya VAT OT LIMTOBWIHOTO XpALIA K NOABLA3ZBITHON 1

KOCTH. DTa MbIIILA MTOAHUMACT rOPTAHb.

Bece HaanoabA3bIYHBIE W MOANOABA3BIYHBIC MBIIILIBI Yerl'U'[HIOT

HOOBSA3BIYHYIO KOCTh, a BMECTE C HEIO U I'opTaHb.

K FleﬁoKl(lM MBIIIIAM e OTHOCATCSI TTApHbIC TICPECIHAA, CpeJHAA U !

3a0HSII JIECTHUYHBIC MBILITIBL, 4 TAKXKe IMPeANIO3BOHOYHDLIC — JITUHHBIC

MBILIBI TOJOBbI M ILEH, MEPENHSsl U JlaTepaibHasl MPAMbIC MBIHILBI 4
rosioBbl. Jecmuuunbie Moluubl HAUMHAIOTCS HA NOTIEPEYHbBIX OTPOCTKAX §
IIeHbIX [I03BOHKOB, a MPUKPEIUIIOTCH K peOdpaM: nepeaHss u cpel- o

Hesi — K TIepBOMY pebpy, 3aiHsisi — KO BTOPOMY. JIECTHHYHDBIC MBIIITIBI |

Mpy CBOCM COKpallIeHNH TTOJHUMAIOT pe6pa, y4acTBYs B aKTe BJOXaA.

Jlaunnoie Molunsl 2040651 U weu, A TAKXe nepeonas npaman Molutya |
201061 HAKJIOHSIOT TOJIOBY H LIEHHBIN OTACH TO3BOHOUHUKA KIEPEIH. |
Jlamepavnas npamas mbluua 2040661 HAKJOHSIET TOIOBY B CBOIO CTO-

poHy.

Mbpuuupl ¥ gacuud TYJIOBHILA

MBIILIIH TYJIOBMILA, PACIIONATasICh C3a0H, CIIEPEan U 110 GokaM 1o

OTHOWICHHIO K NO3BOHOYHHKY, obecreuuBaroT ero MoABMIKHOCTD, 4 §

TaKXe OBUXKCHHA peGep, I'OJIOBHBI, TLJIEYEBOTO U Ta30BOTO 1osICoB, y4da-

CTBYIOT B 00pa30BaHNH CTEHOK fnoJIocTelt Tena (rpynHoii, OpOIHOM, §
Taza). COOTBETCTBEHHO MOJIOXKEHUIO PA3/IMIAIOT MBILIIbI CTIAHBI, py- &
1M, XMBOTA, [IPOMEXKHOCTH. Bce CKeNETHBIC MbILIIIBL, KPOME nuad- §

parmMbl ¥ HagyeperHoi MbILILBI, MapHbIC.

Mpimups! CIIHHBI

MBIIILIBEI CTIMHBI TIAPHbIE, paciojaraloTcAa Ha 3aHel NOBEPXHOCTH
TYyJ0BHUILA, HA BCEM €I'0 MNPOTIKCHUU U NOJApA3ACAA0TCA Ha MOBCPX-

HOCTHBIE 1 Iybokue (puc. 35).
K nmOBepXHOCTHBIM MBILITIAM OTHOCSITCSI TOHKHE W IUIMPOKUE Tpa-

neyuyeByuaHast Mbllia 1 HalO‘{aﬁlﬂaH MBbIIIga CIIMHBL. Tlon sTumMu
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VBILIIIAMY PacrioaraloTcst pPOMOOBHIHBIE U 3aaHUE 3y0YaThie MBILI-
bl Tpaneyueeudnas moimuya HAUMHACTCS HA 3aTbLIOYHON KOCTH, BbIH -
110i CBSI3KE M OCTUCTBIX OTPOCTKAX BCEX I'PYIHBIX ITO3BOHKOB. I1pn-
KpemasieTcsl 3Ta MBIIMIA K aKpOMHANbHOMY KOHLY KIIOUHIIBI
AKPOMMOHY U K OCTH JIOMTaTKU. TIpH COKpallleHnK BCei MBILIIBI 1o~

¢

Puc. 35. Mblnbl CITHHBI:
| — TpaneineBUAHAsE MbILILA; 2 — peMeHHasl MBIIILA FOJIOBLI; 3 — GoJbLIas
11 Masiast poMOOBHAHBIE MbIIIIIbI; 4 — HUXKHSS 3adHsisl 3ybuaTas MbiIILa; 5 —
NOSICHUUHO-TpYAHAsT paciina; 6 — mupovaiias MbIUILHA CITMHEBI
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TIaTKa TIPUOGIMKAETCS K MO3BOHOYHMKY. BepXHsAA 4acTb MBILILBI T5- -
HeT JIOMATKY BBEPX M MeIMalbHO, HUXHSS — BHU3 M MEQMAILHO. 5
HTupouaiiman myrmya cnunb HAYMHALTCA Ha rpe6GHe TMOAB3MOIIHON
KOCTH, Ha OCTMCTBIX OTPOCTKAX BCEX MOSCHMYHBIX U ILIECTH HUXHMUX |
IpyIHBIX MO3BOHKOB. I10MHUMAsACE BBEPX M JIATEPATBHO, MBILILIA PO~ 4
IOJDKaeTcsa B Y3KOE CYyXOXMIHNE, KOTOPOE NMPUKPETUIACTCA K TpeGHIO §
MaJIoro Oyropka mie4eBoi KOCTH. ,
Bo BTOPOM CJIO€ TTOBEPXHOCTHBIX MBIIIL, HEMOCPEACTBECHHO [OA "
TpaneLlueBUIHON MBILILICH 1 Mpoyaiieid MpIIIIEeH CIWHBI, JIEXAaT |
GoJiblIast ¥ Majasg pOMOOBHMIHBIC MBIUILIBI, @ TAKXKCE BCPXHASA 1 HUX- |
He4 3a1HMe 3y0uaThie MbILILBI. PoMO06udHble MbllKbl HATVHAIOTCS HA 1
OCTUCTBIX OTPOCTKAaX HMXXHUX HIEHHBIX II03BOHKOB (Maas pomGosui- M
HAas) M YCTHIPEX BEPXHMX IPYIHBIX (GosbLrasi poMOOBHIHAS) W TIPH- 3
KPEILIAIOTCS K MeANATbHOMY Kpalo JJONATKH. O6¢ MBINILBI TPUOINKA-~
fOT JIOTIATKy K TO3BOHOYHMKY M TSHYT €€ BBEpX. Bepxnsas 3aonna §
3ybuamasn Molmya HAXOAUTCS NOA pOMOOBMAHBIMKM MbILILAMu. OHa |
HAYMHAETCS] HA OCTUCTBIX OTPOCTKaX ABYX HUXHHUX LIEHHBIX A ABYX |
BEPXHUX IPYAHBIX [TO3BOHKOB, CJCAYET JaTepaibHO M BHU3 W IIPU-
kperuisierca K [[—V pebpam. Mpiiilia TAHET 11—V pebpa BBEpX, yda-'
CTBYs B akTe Buoxa. Huxcnaa 3a0ussn 3y6uaman moluya JCXUT MOA
[rMpoyaiiiiei Mplinei cnimibl. HaunHaeTcq 5Ta MbIlLA Ha OCTHICTBIX |
OTPOCTKAX JABYX HMKHHMX TPYAHBIX U IBYX BEPXHHUX NOSCHUUHBIX 110~
3BOHKOB, a ITPUKPETUISIETCA K Y€TBIPEM HIDKHUM pebpam. Hyoxusas 3an- §
Hsig 3yGyaTasi Mblila TSHeT pebpa BHU3, yUacTBYs B aKTC BBILOXA. -
Try6oKkue MBIIIIBI CHMHBI PACIIONAraoTCs Ha 3ajHeil TIOBEpXHOCTH
TO3BOHOYHKKA, Ha BCEM €ro MPOTSKEHUHN OT KpeCTla 110 3aThITIOYHOM |
KOCTH, TI0 GOKaM OT OCTHCTBIX OTPOCTKOB II03BOHKOB. B 3Toit rpynme
MBILIIL G0Jiee TTOBEPXHOCTHO JIEXUT MBIILLA, BBIIPAMITIONIAS TYJIO-;
BHUIIE, 4 TAKXKE PEMEHHBIE MBIILIIBI TOJIOBBI U ILCH. Tny6oxye MBITILIBRE
CIIMHBI PACIIONATAIOTCS HENIOCPEACTBEHHO Ha MO3BOHOYHMKE. DTO KO- |
POTKME IOTIEPEYHO-OCTHCTIE, MEXOCTUCTBIE, MEXIIONEPEYHBIC, a B
BEPXHUX OTAE/aX ey — TMO3aThUIOYHBIC MBILILIBE. ?
Mpoimna, evinpamanowas myaiosuuje, TOJICTast, MOWIHAA, HayMHa- §
eTCcsl Ha 3aqHeN MOBEPXHOCTH KPECTIIA, HA OCTUCTBIX OTPOCTKAX MOSIC- )
HUHBIX ¥ HYKHYMX TPYIHBIX [IO3BOHKOB, Ha 3a[JHEH IIOBEPXHOCTI rpeo-
HSI TIOAB3IOLIHOM KOCTH U Ha MOSCHUYHO-TPYAHOU dacunu. Mpuiniua
HAIPAaBJIIETCS BBEPX U MPUKPEIUISIETCH OTACABHBIMU TIy4KaMK K OCTH-]
CTBHIM U TIOTIEPEYHBIM OTPOCTKAM BBIILIC/IEXAIUMX TOACHUIHBIX, TPYI-,
HBIX 1 LICIHBIX IIO3BOHKOB, K YTJIaM pebep U COCIeBUAHOMY OTPOCTKY!
BUCOYHOM KOCTU. Y MBILLILbI, BBINPSIMIISIONIEH Ty/T0BULIE, pasIuJaoTy
TPH YACTHU: HOOE300UIHO-PEOEPHYI0 Mbliiyy, PACTIONIOKCHHYIO JaTepaib-;
HO, Ha 3a0Heil 4acTy peOep; OAUHHedwYI0 Mbilyy, JIeXallyIo Meauaib-{ §
Hee, GMKE K NMO3BOHOUHMUKY, M OCHIUCMYIO Mbluily, HCOCPCICTBCH |
HO MPUMBIKAIOILYIO K OCTUCTHIM OTPOCTKaM TO3BOHKOB. ]
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1'[05[ MBILILEH, BRIMPIAMISIOICH TYJIOBUILE, HEMOCPEACTBEHHO HA
3alHEW TTOBEPXHOCTH TMO3BOHOYHOTO CcToi0a (B IMPOAOJBHOI Goposae
MEXIY OCTUCTBIMHM Y TTOTIEPEYHBIMU OTPOCTKAMH [1O3BOHKOB) PacIlo-
J1araeTcs nonepeHHo-oCmuUCmas Moluua, COCTOSLLAS U3 KOPOTKHX MbI-
LIEYHBIX [Y4YKOB, KOTOPhIE HAYMHAIOTCSA HA NOHEPEYHBIX OTPOCTKAX
HIXEJTeXallluX TI03BOHKOB, MAYT KOCO BBEPX B MEAMA/IbLHOM Halpas-
JIEHUW ¥ TIPUKPEIUISIIOTCA K TIOMEPEUHbIM OTPOCTKAM BBILLIE PACIOO-
’KEHHBIX TTO3BOHKOB. boJiee MOBepXHOCTHEIE TIYYKU NTEPEKUILIBAIOTCS
yepe3 5—6 MO3BOHKOB, caMble TIIYOOKKE — Yepe3 OIUH M03BOHOK. [To-
[EPEYHO-OCTUCTAS MbILLILIA TIPU IBYCTOPOHHEM COKPAILIICHUH pa3rubaet
[103BOHOYHUK, MPY OJIHOCTOPOHHEM — HAKJIOHSIET €70 U IIOBOPAYMBAET
B CBOIO CTOPOHY.

CaMbIMu ryOOKMMHU B 00/1aCTH CIIMHBI MBIHILAMHU, KOTOPBIE CO-
€JMHAIOT COOTBETCTBYIOIINE OTPOCTKH COCEIHUX IO3BOHKOB, SIBJIS-
I0TCSl KOPOTKUE MeMcocmucmoie 1 MeX¥cnonepeunvie Mbiuybt, TAKXe
YUYaCTBYIOIIIHE B HAKJIIOHE MTO3BOHOYHHKA.

B 3apHel obnacTu uiew, 1moJ TpamelUeBUAHOM MBIIILEH, pacio-
JIaTaloTCsl PEMEHHBIC MBIIIIIB TOJIOBBI K ILEH, SIBISIOIIECS UX pas-
FI/I63T€J1§MI/I. OTH MBIIIIE HAUWHAIOTCS Ha OCTUCTHIX OTPOCTKAX HUX-
HUX BIEHHBIX W BEPXHUX IPYAHBIX MO3BOHKOB, a MPUKPEILISAIOTCS K
MOTIEPEYHBIM OTPOCTKAM IICHHbIX ITI03BOHKOB U K 3aThUIOYHOI KOCTH.
Egn JBYXCTOPOHHEM COKPALICHMUM 3TH MBILILIBI Pa3rubaloT rojioBy U

10.

B riybuHe 3aTbU104MHOM 06/1aCTH, OO PEMEHHBIMHK MBIIILIAMYA, Ha
YPOBHE aTJIaHTO3aTLUIOYHBIX COCAUHEHMIH, pacItoiaraiorcst Hap;ible
MOA3aTBITOYHBIE MBIIILIBI, K KOTOPBIM IIPUHAIICKAT Goabman i matas
3a0nue npamote, A TAKKE 6EPXHAA VI HUNCHASL KOCbIE MbIUILbI 20406bl. DTH
MBIIIIBI YYaCTBYIOT B pasrubaHuM (3allpOKUABIBAHWH) TOJOBLL U B
MOBOPOTE €€ B CTOPOHBI.

TpanenueBUHasE MBIIIIA H IIXPOYANIIAS MBILILA CITMHBL TOKPHI-
ThI IOBEPXHOCTHOM (dacumeit. [nybxe pacnonaraeTcsl HOACHUYHO-TPYII-
Hag ¢acius, OTAENSIIONAst TyOGOKHUEe MBIIIIIBI OT [TOBEPXHOCTHBIX.

Mbpimusl rpyau

B rpynne Mo rpyd BEIEISIOT [IOBEPXHOCTHEIE M [TYOOKHME MBILLI -
Lbl, KOTOPbIE MPUKPEIUISIIOTCS K KOCTAM TLICYEBOrO Mosica (GobIas
M Majasi py[aHble, TIepeAHssl 3y0daras M IONKIIOYMYHAS MBbIILLA).
K ry6okuM, uim cOBGCTBEHHBIM MBILILAM TPYAH, OTHOCSTCS HapyxX-
HBle U BHYTPEHHHUE MeXpeOepHbIe MBILILIBL, a Takke nuadparma. I'pyi-
HBIC ¥ TIOJKJTIOYMYHAST MBIIILb PACIIONATaloTCsl Ha NepeaHe MOBEPX-
HOCTH TDYAM HMXE KITIOUMLUBI, MepeaHss 3y0yarass MBIUIA — Ha
DOKOBOU e¢ cTeHKe (puc. 36).
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Puc. 36. IToBepXHOCTHBIE MBILILIBI IPYIU W KMBOTA:
| — Go/bllasi rpyAHAs MBIIILA; 2 — TOAMBIIEYHAs NONOCTb; 3 — LIKHpoyait-
1as MbILILA COMHBE, 4 — nepeaHsd 3yGuarasl MbILILA; 5 — HapyXHasd Kocas
MBIHILIA KUBOTA, 6 — arlOHEBPO3 HAPYXKHON KOCOU MBIIIIIIbI XNUBOTA, 7 — Ty~
MOYHOE KOMBIO, 8 — Oenast JUHUA XUBOTa; 9 — TmaxoBas CBS3Ka, 10 —
[IOBEPXHOCTHOE TIAXO0BOE KOMbLO; 11 — ceMeHHOU KaHATHK
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boavmasn epyonas mouuya, XpynHas, TpEYroibHoH HOpMbI, HAYU-
HaeTcd Ha Kmoyuie, rpyaude B xpamax [1—VIIT pe6ep, a nmpukpern-
JisieTesl K rpeOHI0 GoJibLIoro Oyropka IuJieueBoit koctu. Mabiliua mpu-
BOAMT PYKY K TYJOBMILY U Bpallaer ee BHYTpb. [Ipy huKCUpOBaHHOI
pyke nomgHuMaeT pebpa, paciiupsaeT rpyaHylo Kierky. Masaa zpyonas
Mbtiya 1eXUT 1o 60Jb1IoHi rpynHO#i Mblluei. HaunHaerca Ha [[—V
pedpax, HAIIPABJSICTCSA BBEPX U JaTePabHO M IPUKPEILISIETCS K KITO-
BOBMIHOMY OTPOCTKY JIONIATKU. MbIlIIIa TSHET BEPXHIOK YacTh JIONAT-
KU Briepea U BHU3. [Tpu hukcrpoBaHHON onaTke MOJHUMAET pedpa,
yuacTBys B akTe Baoxa. Ilodxkarouuunas mouuya pacrionaractcs Mexmny
KJTIOUMILIEH U TIEPBBIM PeOpoOM, TSHET KIIIOUMIlY BHU3 M MeIMalIbHO.
Ilepednasn sybuamas Mylllila HaYMHAETCS 3yOLIAMH Ha IEBATH BEPXHUX
pebpax, HalpapJdeTcs K3aau U IPUKPEIUIAETCS K MEUalbHOMY Kpaio
nofatky. MBIlia TAHET JOMMATKy Kiepean. ITpu ¢huKCUpOBaHHOIM JI0-
MaTxe MBbIIILA TToJHUMAaeT pebpa, yJyacTBysl B aKTe BHOXA.

Hapyxcusie v enympennue mexcpebepnote moiuybt pacroaraiorcst B
MEKpeOCPHBIX TPOMEXKYTKAX B IBa Cj10s1. HapyXHbIe MBI TOAHHMA-
10T pedpa, paclMpsIOT TPYAHYIO KJIETKY (aKT BIOXa), BHYTPEHHUE —
OIyCKalT pedpa (akT BBIIOXa).

luadparma, M rpysobpioninas nperpana, OTACIAIONIAs TPYAHYIO
[0JIOCTb OT OPIOLIHON, UMEET BUA KYyNoJja, OOpPAIeHHOTO BBINYKJIO-
CTbIO BBEpX (B IPYIHYIO I10J0CTh). MblILieUHbIE TyYKH AuadparMbl Ha-
YUHAIOTCS Ha IrpyauHe (TpyIUHHAs 4yacTb), Ha pedpax (pebepHast 4acThb)
WU NOSICHUYHBIX MO3BOHKAX (IMOACHWYHASL YacTh). 3aTeM MbILLIECYHbIE
MyYKH MEePEXOAsT B HIMPOKOE ILUIOCKOE CYXOXWIUE, 3aHUMalollee cpel-
HIOIO YacTb nradparMbl. DTO cyxoxncuabHbili yenmp duagpaemst (puc. 37).
[Mosicuyn4Hast 4acTh auadparMbl 00pasyeT IPaByio U JIEBYIO HOXKH, Or-
PaHUYUMBAIOIIUEC ABA OTBEPCTHS: 3aHEE — U1 A0PThl, TIEpeAHee — IS
nuieBoaa. B CyXOXWIBHOM LIEHTPE UMEETCS OTBEPCTUEC HJI HMXKHEH
110J10# BeHbl. /[Ilnadparma sBisieTcs AbIXaTeJIbHOM MBIIILIEH, TIPU COKpa-
ILEHUM OHA YTUTOLIAETCSI, OMTYCKAETCsl, YBEJIUUMBAsT 00beM TPYAHOH MO-
Jiocty (akT Broxa). IIpu pacciabnenuu nuadparMbl OHA TOAHUMAETCA,
00beM I'PYIHOM MOJIOCTH NMPH 3TOM YMEHBIIIAeTCsl (aKT BBIAOXA).

B obGnacturpyny noBepxXxHoOCcTHAad ¢daciuus NOKPHIBAET
OOJIBLLIYIO TPYIHYIO M IEepeaHion 3y0uyaTyto Mmblunbel. '1y6okas
¢dbacuusa obpaszyer Braraiuiie M1 Majgol IpyIHOH U MOAKIIOYNY-
HOW MBI U TIPWICKUT K HAPYKHBIM MEXpcOCPHBIM MBIIIILIAM. BHyT-
PEHHIOIO TIOBEPXHOCTb ITPYAHBIX CTCHOK IOKPHIBACT BHY TP UT P Y I-
Hada ¢ acuu i, KoTopas NPOJOIKACTCsl TaKKe Ha auadparmy.

ITonoxexue. auapparmpl y peGEHKaA CYLIECTBEHHO OTJMYAETCA OT
ee pacTioJIOKEHHUs Y B3POCJIOro YyejioBeKa. Y Iwrofa repes poXaeHUueM
KyIos nuadparMel pacrojaraeTcs Ha ypoBHe VII rpyaiHoOro rmo3poHka.
Y HayaBulero nplaTh pebeHka nuapparma onyckaercst no VIII rpymHO-
ro Mo3BOHKA, y ToAoBayioro peéeHka — no X, y narwietHero — a0 1X,
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Puc. 37. Anadparma v MBILULBI 33IHEH CTCHKHW XKUBOTA!
1 — CYXOXWIbHBLHA LEHTP; 2 — OTBEPCTHE HUKHEMN TOJION BEHBI 3 — nuie-
BOOHOE OTBEPCTUC; 4 — MeAUaibHas yroobpasHas CBA3Ka; 5 — aopTalbHOe
OTBepCTHE; 6 — JIEBas HOXKA AnadparMbl, 7 — KBajpaTHas MbIILA MTOACHU-
Upl, § — Manas MOACHWYHAsh MbiNA; 9 — OoJbluast TOACHAYHAS MBLLILA;
10 — noassnoinHas Meimua; 11 — noasspowiHas dacuus; 12 — HapyxkHas
3arMparesibHas MbIIUa; 13 — NoAB3IOUIHO-TIOSICHUYHAS MbBIIILA; 14 — mpa-
Bast HOXKa AvadparMbl; 15 — satepanbHas Qyroobpa3Has CBsi3Ka
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B 13 et ycranasauBaercs Ha yposHe XII rpyaHoro nossonka. ®@opma
auadparMbl HAUMHAET CKTAABIBATLCS HA TPETHEM TOY XU3HU.

V MYXUMH pa3Max IBMXeHMH muadparmbl 60sbiIe; UeM y XKeH-
IIMH, Y MOJIOAbIX JIO/cH OONbIIE, YEM Y HOXWIBLIX U CTAPbIX.

Mbplnibl XHBOTA

XKuBOT — 5TO 4YACTb TYJIOBMINE, PACIIOJOXEHHas MEXAY TPYAblO
BBEPXY U Ta30M BHM3Y. I10JI0CTBIO KUBOTA SIBIACTCH OpIoNIHAS MOJOCTD,
CTEHKHU KOTOpOil 00pa3soBaHbl BBEPXY AMadparMoi, BHU3Y — KOCTAMH
M MBILULIAMU Ta3a, a TAKXKe TA30BbIM THOM ([TPOMEXHOCTBIO). 3a1HI00
CTeHKY GPIOILHEOI MOJOCTH 00Pa3yIoT MO3BOHOYHBIN CTONO U MapHas
KBAApaTHAst MbIIILA MoscHyLbl. [TepeaHsst u G0KOBbIE CTEHKM BpIOLII-
HOM TOJIOCTH 00pa30BaHBl TAKXe MAapHBIMI HApYXXHOW M BHYTPEHHEH
KOCBIMM, TOIEPEYHON U MPSIMONA MBITIIHAMA XKMBOTA.

Hapyxcnas xocan mbimya wcugoma, 1IMPOKast, TOHKas, HAYMHACT-
cs1 3yGLIAMM Ha BOCbMH HIDKHMX pebpax. 3aTeM MBILINA MACT BIepea 1
BHU3 U NPOLOJIKAETCs B LIMPOKOE CYXOXWMIKe (anoHeBpo3), KOTOpoe
IPUKpETUIsieTcsl K TPeGHIO MONB3IOUIHON KOCTH, K JJOOKOBOMY CHM-
bu3y. B yuactke Mexy rnepeaHeii yacThio NOAB3IOIIHON KOCTH U J100-
KOBBIM OYTOPKOM aloHeBPO3 HapyXXHOW KOCOW MBILLILIBI XKUBOTA I10/1-
BOpAUMBAETCS, YTOJIIAeTCsT, 00pa3ysl MaxoByio cBsA3Ky. [1o cpeanHHoM
JMHUKM TIepefHeil OPIOLIHON CTEHKU allOHEBPO3 HApYXHOM KOCOH
MBIl KMBOTA COCAMHAETCA C TAKMM XK€ CYXOXWIMEM HapyxXHOM
KOCOM MBILILbl IIPOTUBOIIOIOXHOM CTOPOHBI, 00pa3ys Tak Ha3blBae-
MYIO 6eayio AuHUI0 Hcugoma. DTa JINHUsSI IPOCTUPACTCS OT MEYEBU/IHOTO
OTPOCTKA BBEPXY [0 JIOOKOBOTO CMM(HU3a BHU3Y.

[TpuMepHO Ha cepeduHe OeJloi JIMHUK XUBOTA UMEETCS NynovHOe
K040 (IIYTIOK), 3aKPBITOE COCAMHUTENBHON TKaHblO. Y 3MOPHOHOB,
[UTIO0B Yepe3 TYTIOYHOE KOJBIIO TIPOXOAAT KPOBEHOCHBIE COCYbI (11y-
noubie). [1yrouHoe KOIBLO TAKXKe MOXET ObITh MECTOM 0Opa30BaHUA
TIYIOYHBIX TPBLK.

Buympennaa xocas moiuya XUBOTa PACIONAraeTCs MO HAPYXKHOM.
OHa HayMHAaeTCs Ha MOACHUYHO-TPYaHOM (acumu, rpedHe MoAB3A0LI-
HOM KOCTHM, MaxXOBOJ CBSI3KE U HanpasisieTcst Briepen M Beepx. Ilpu-
KPEIUISIeTCSI 2Ta MbIIILA K XPsIiaM HIDKHUX pebep, ce IIMPOKUI arno-
HEBpO3 yUacTBYeT B 00pa3oBaHMu Genoit TuHuK xuBoTa. [lonepeunas
MbUUYa Hcugoma NEeXUT B TPETLEM CJI0€, MOL ABYMS IPEABIAYIIMMUA
KOCHLIMM MbllmaMu. OHa HAYMHaeTcss Ha BHYTPEHHEH MOBEPXHOCTH
LIECTH HWXXHUX pebep, MOsSCHUYHO-TpyAHON (acumu, rpebHe rnon-
B3IOLITHOM KOCTH U NaxoBo# cBsizke. LLInpokuii amoHeBpo3 570 MbiLLLIbI
BILIETAeTCS B Geiy10 JWHUIO XUBOTA. IIpamas mvuuya xcueoma pacrio-
naraeTcst c6oKy oT 6etoil AMHuM XupoTa. HaunHaeTcst npsiMasi MbILila
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JKMBOTa HA MEYEBUIHOM OTPOCTKE I'pyAuHBI, xpsiinax V—VII pebep.
Ilyuyky MBIILILBI HATIPaBASIOTCS OTBECHO BHU3 M IPUKPEIUIIIOTCS K
JIOOKOBOMY TpeOHIO U JoOKoBOMY cuMdu3y. M mpasas, u geBas nips-
MBI€ MBIIIIIBI XKYBOTA PACIIOIATAIOTCS KaXIasi B CBOEM IMPOYHOM CYXO-
KWITBHOM JIOXKE (64azaauuje npamoil motuyst scueoma), 00pa3oBaHHOM
anoHEBPO3aMU HapyXKHOW U BHYTPEHHEN KOCOU U TIONEPEUHOM MBIIII]
XKuBoTa. [IpsiMbIe MBIIIIIBI XKMBOTA TSIHYT I'PYIHYIO KJIETKY BHU3, CTH-
6atot TynoBuule. Kockle MBIIIIBI XUBOTA TAKXKE HAKIIOHSIOT TYJIOBHIIE
BIIEPE, YUACTBYIOT B [IOBOPOTAX €TI0 BIIPaBO U BIEBO, a TAKKE B JbIXa-
HHWHU, TIOCKOJIBKY MPUKPETUIAIOTCS Ha pebpax.

Keadpamnas moiuya noacruybi paciionoxeHa c60Ky OT MOSCHRY-

HOTO OTAena Mo3BoHOoYHYKA. OHa HaunHaercs Ha X1I pebpe, nonepeu-

HBIX OTpocTKax I—1V NosiCHUYHBIX TO3BOHKOB. [1puKperuisieTcst MBI~
la K Tpe0HI0O MOAB3ACIIHOW KOCTH W IIOIEPEUYHBIM OTPOCTKAM
HIKE/IEXKALMX MOSCHUYHBIX NO3BOHKOB. DTa MBIIILA MIPU COKpallle-
HHM HAKIJIIOHAET TIO3BOHOYHMK B CBOKO CTOPOHY.

MBI XKMBOTA HPY CBOEM COKPALLIEHUHU ITOBBILIAIOT 8HYMPUOPIOU -
Hoe dagneHue, YTO BAXHO [UIST yOSPXKUBaHUSA BHYTPEHHUX OPraHOB B MX
€CTECTBEHHOM II0JIOKEHUU. BHYTpUOpIOIIHOE AaBJIeHUE CTTIOCOOCTBYET
OIIOPOXKHECHHUIO KHUIICYHUKA (aKT JdedeKalliu), MOUECHCITYCKAaHUIO, a ¥
KEHIIUH — W3CHAHUIO U3 MaTKM IJIoda MpU poaax. B cBs3u ¢ sTMMU
(PYHKUMAMN MBILITIBI JKMBOTA O0Pa3yIoT TAK HA3BIBACMBIiA OproutHoll npecc.

CHapyx#n, cO CTOPOHBI IMOAKOXKHOM KJICTYaTKM, MBIILILBI XUBOTA
MOKPHITHL NOBEPXHOCTHOMW ¢ aciuue i, ABISIOLICHCS IPO-
IONXEHMEM TTOBEPXHOCTHOM (paciimu rpyau. Co CTOPOHbI OPIOLIHON
MOJIOCTH CTEHKU XXWUBOTA BLICTWJIAET BHYTpUHOpw i Haga ¢ ac-
I U o.

B creHKax KWBOTa, B CBA3U C UX CJIOXHBIM CTPOCHHEM, HMEIOTCI
cnabble MecTa, rie MOTYT OOpPAa30OBBIBATLCS IPHIKK. DTO Oejast JHHUS
XKUBOTa, IYOYHOE KOJIbLO, a4 TAKXKE ITaXOBblii KaHal. [laxo BBl i
K aHalJ, AMCIOLLKA BUJ ILIECIH, HAXOMUTCAd HaJl axXOBOU CBS3KOMH,
MEX]y allOHEBPO30M HAPYKHOM KOCOM MBIIILILI XKMBOTa CIIEPEaN Y BHYT-
pubplolHoii dacuuel c3anu. BepxHssa cTreHKa IaxoBoro KaHaja oopa-
30BaHa HUXKHHAM KPacM BHYTPEHHEUH KOCOW M MONEePeUHOM MbINII] XH-
BoTa. HapyxHoe oTBepcTHE (KOJIBLIO) TTAXOBOTO KaHajla HAXOAWUTCST Hall
MEIMAaJIbHON YacThIO NMAaxOBOM CBA3KU. Yepes maxoBoi KaHal y MyKYUH
TIPOXOIUT CEMEHHON KAHATHK, Y XXEHIIWH — KpPYIJiasl CBSI3Ka MaTKH.

Mbiuibl TPOMERHOCTH (TA30BOrO /IHA)

IIpomMeKHOCTBIO, UIN TA30BBIM JHOM, HA3BIBAIOT MBILIEYHO-PaACIH-
ATBHYIO TUTACTUHKY, 3aKPBIBAIONIYIO BRIXOH M3 MAJIOTO Ta3a, HUXKHIOK
ero aneptypy. [IpomexHocts uMeeT opMmy pomba, oHa orpaHnyeHa
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cnepely HWXKHMM KpaeM JioOkoBoro cumousa, a ¢ OOKOB — cena-
JUIHBIMK OyrpamMu, c3aad — Kormuukom. [lomepeyHas JAUHMS, CO-
eNUHAIONLAs CeqATUIIHBIE OYrpbl, pasfgeiseT IPOMEXHOCTh Ha JiBE
TpeyronbHoil ¢opmbi obmactu. [lepenHio 001acTh Ha3bIBAIOT MOYE-
MoToBOH auadparmoii, a 3agHior0 — auadparmoii Taza. Yepes moue-
MOJOBYIO AMadparMy y My>XUYnH TIPOXOAUT MOYEHCITYCKATEIbHbINA Ka-
Had, Y XEHUIMH — MOUYEHCITyCKaTebHbIN KaHal 1 Biaranuuie. Yepes
JuadparMy Tasa poXoauT KOHEUHbIH OTAEN NMPAMONH KHIUIKH.

W mouenonosas auadparma, ¥ quadparma taza odpa3oBaHbl IBY-
M$I CJIOSIMM MBILIIL U NOKPBIBAIOWIUMU HMX TUIOTHBIMM (DaCLIUAMH.
Y duaghpazmer maza B TOBEPXHOCTHOM CJIOE, [TOIl KOXECH U TIOA MOBEPX-
HOCTHOI (pacueil HAXOJAUTCS HCTIapHAsh MBILILA — HAPYNCHbIL CHCU-
mamensv 3a0He20 npoxoda, IPOM3BOJIbHAS MBILIA, 3aKpbIBAOLIasl Bbl-
XO[L M3 TIPAMOM KMilKKA. Bo BTOpoM, TIyOOKOM ClIO€ pacroJjiaraeTcs
rapHas MbIIILA, Z00HUMAOWAs 3a0HUl nPOX00. ITa MbILIIIA HAYWHACT-
¢4 Ha BHYTPEHHEH NOBEPXHOCTH CTEHOK Tas3a, CIyCKaeTcs BHU3 U BIUIC-
Taercsl B KOHEUHBIH OTAe NPsiMOM KUIIKU.

TTo 6okaM OT 3aAHETO MPOXOAa pacrojaraeTcs 3aroJMHEHHOe XU-
POM NapHoe yrnyosieHre —ce JaJ U L HO-IPIMOKMIIEUYHAsA
g M K a4, BepIIIMHA KOTOPOH HallpaBjieHa BBEPX, B CTOPOHY MaJIOro Tasa.
JlatepanbHOM CTCHKOW SIMKU SIBISAETCSL BHYTPEHHSISI 3ariMpareibHast
MBILLILA B CEJATNILHEIN OyTop. MeauaibHOM CTEHKON CJIYyXUT HapyX-
Hasl TOBEPXHOCTH MBIILIIB, NOJHUMAOIIEH 3aXHWI TIPOXO/.

Mouenoaoeas duapazma TakXKe MMeeT MOBEPXHOCTHBIN U TIy0O-
KM cJoi MBIILILL. B MOBEPXHOCTHOM CJIO€ PACIONATal0TCS MMapHbIe HO-
BEPXHOCMHAS NONEPEHHAsT MblUYA NPOMENCHOCMU, & TaKXKC NYKOSUUHO-
eybuamasn N ce0aAuuHO-newepucmas Mylilybl, KOTOpbe CIIOCOOCTBYIOT
3peKLUM TTONOBOTO WieHa Uiy KIMTopa. JIyKOBUYHO-TyOuaTast MbIliila
Yy MY>KUMH OKPYXXAET JIYKOBULY M rydUIaTOe TEJO MOJOBOrO WieHa, a y
KEHUIMH — BXOI BO Biaraiuiie. CelanAlHo-TIeHiepUcTass MbIHIla,
HAYMHASACh Ha CeNAIMUIIHOM Oyrpe, BIUIETaeTCs B IELIEPUCTOE TENO
[TOJIOBOTO YJIEHA Y MYXYMH WIH KJIMTOpa — y XeHIUH. B ry6okom
CJI0€ MOYETNOJOBOM AnadparMbl HAXOAATCS HemapHasg MBIIILA — HA-
PYICHBIE CUHKMED MOYEUCHYCKAMENbH020 KAHAAa W NIapHas eaybokas
HONePeMHAas MblUQ NPOMENCHOCMU, HAaYWMHAIOLWIAsACS Ha BHYTPEHHEH
[TOBEPXHOCTU CeJaMIHbIX KocTed. TOHKUE MIOCKHE CYXOXWINS TTIpa-
BOM U JIEBOM MOMNEPEUHbIX MBIILL] BIUIETAIOTCA B CY X O K M JI b H b 1
e HTP MPOMEXHOCTH, pacrionaraliuuiica Mexiay Hapy>XHbIMU T10-
JIOBBIMM OpPraHaMM CIIEpeaun W 3aJHUM INIPOXO0M C3aIMu.

MbIUIHB! TIPOMEKHOCTH CHAPYKU MOKPBHITEL HOBEPXHOCTH O H
pacuvelli NMPOMEXHOCTH, ABIAOIIEHCS TPOLOIKEHUEM
00wl nogxkoxHou ¢acuuu. KpoMe 3T0ro, MuIlLbl, MOAHUMAIOLLNWE
3AIHUI MTPOXOn U ero CPUHKTEp, 3aKTIOUEHBl MEXAY HU K HE N U
sepxHei ¢dacuusmu numadparmb Tasa. Iybokue
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HOTEPEYHbIE MBILILLI TPOMEXKHOCTH U CHUHKTED MOUEUCTTYCKATEb-
HOIO KaHAJA [TOKPBITHL HU XK HEe#d U BepxXHell dacUuUAMU
MOYEeNnoNOoOBOMW AHadparM B

Mexay mepeaHUM KpaeM MOYEIoJIOBOi auadparMbel U JOGKO-
BBIM CUM(U3OM UMeeTCsl y3Kasl 1iesb, Yepe3 KOTOPYIO M3 MOJOCTH

Ta3a K HapyXHBIM I10JOBBIM OpTaHaM IPOXOAST KPOBEHOCHBIE CO-
CYJbl ¥ HEPBHI.

BOHpOCbl O MOBTOPEHHUA MU CAMOKOHTpPONSA:

1. Pacckaxure 06 0COGEHHOCTSX PACITONOXEHNT MUMHUICCKUX MBIIIIL U KX
dyHKIIHIX.

2. Kakue QyHKLUMH BBITIONHSET KaXAas XeBaTeNbHas MbIIIIA, AeHCTBYS
Ha HUXHIO YeaI0CTh?

3. HazoBuTe MBIIILBI, pacrionoXeHHbie B 001acTu wen. Kakue GyHKIMK
BBITOTHSIIOT 9TU MBILULEI?

4. Ha Kakwe TPYINHI TTOIPa3ensioTCcs] MbIIILI TYJIOBUILA, KaKue (ByHK-
LMY 3TH MBIIULLI BBITIOJAHAIOT?

5. HazoBuTe MBIIILEI CMIMHBL, TOAHUMAIOUINE U OMyCKaIIne pebpa.

6. HazoBuTe MblIiiilbl, yYacTByIOIIME B 0OpPAa3OBaHUM MEpeAHCH CTEHKH
XKUBOTA. ['1e 3TM MBI HAYMHAIOTCS M TIPUKPETVTAIOTCS ?

7. HazoBute «cnabGele Mecta» B CTEHKaX XUBOTa. IloyeMy WX Ha3blBaiOT
«CJ1a0BIMU MECTAMMU».

8. Pacckaxwure o CTPOCHHMHU MPOMEKHOCTH, PACHOJIOXKEHUHN €€ MbILLICUHBIX
CJ10€B.

Mbimmpl 1 pacuun KOHEUHOCTEH

I:Ieo,[lI/IHaKOBOG: CTPOCHHE CKeJieTa BEPXHUX M HIKHUX KOHEYHO-
CTeil, NX pasinyHble QYHKUNN NPUBEIU K (OPMUPOBAHMIO OCOOEH-
HOCTEH aHaTOMHM U TONOrpadu poACTBEHHBIX TTO 3HAYEHUIO MBIIIIIL.

Mbmipl BepxHeid KOHEYHOCTH

Y BepxHell KOHEYHOCTH BBIAEJSIIOT MBILIIEI €€ IMosica (IUIEUEBOro
no3;190)a) ¥ MBIUIHBI CBOOOIHON YacTu BepxHeil KoHeuHocTH (puc. 38
u 39).

Mbimier nosca BepxHell KOHEYHOCTH PACIIO/IATAIOTCH BOKPYT ILIe-
YEBOIo cyctaBa. HaumHawoTca 3TH MBILILBI HA KOCTAX TUIEYEBOIO MO-
sica U IPUKPEIVIAIOTCS K IUieYeBOM KoCcTU. K MBIIILIAM I1Jie4eBOTO
1osica OTHOCATCS J1€JIbTOBUJIHAS, HAAOCTHAs, TIOZOCTHASA, GOJIbLIAS
U Majiast KpyIjible U OOAJ0MaTOYHAas] MBIIIEL. DTU MBIIULEBI 0bec-
MeYUBAIOT PA3HOOOPA3HBIC NBUKEHUS BEPXHEN KOHEYHOCTH.
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Puc. 38. MBILILIBl BEPXHEU KOHEYHOCTH.
Bua c3amu:
1 — HamoCTHAsl MBILLIIA;, 2 — OCTh JIOTIATKA
(4acTUYHO yaajeHa); 3 -— HeNbTOBUAHAA
MbliIiia (JACTHYHO yaaneHa); 4 — IUieuesny-
yepasi MbIIINA; 5 — MJIVMHHBIA Jy4yeBOi pas-
rubatenb 3arsACThg;, 6 — MarepaJbHbIA Hal-
MBILIENOK, 7 — JOKTeBas MblIILA; 8 —
KOPOTKMIA JIy4eBoOit pasrubaresb 3arsicThbs;
9 — pasrubarensb nanplies; 10 — LnHHAg
MBILIIA, OTBOIALIAS OOJBLION Mael] KHUC-
ti; 11 — KOpOTKHil pasrudarteib 60/bILIOTO
nanbpla KUCTH; 12 — CyXOoXuwine JTHHHOTO
pa3rubaresnisi GOJBILOTO TANbla KUCTH,
13 — mepsas ThUTbHAsE MEXKKOCTHAsI MbIHI-
na; 14 — cyxoxwuine pasrubarened naib-
1eB; 15 — cyxoXuime pasrubaresst MU3UHIA,
16 — cyxoXuiue pa3rubatelisi yKa3aTejib-
Horo najnbla; 17 — yaepxusaTelb pasruba-
Teneit; 18 — JOKTeROI pazrmbarenb 3arsic-
o, 19 — pasrubarens musuHbg; 20 —
JIOKTEBOI crubarenb 3aracThs; 21 — JoxTe-
BOH OTPOCTOK; 22 — MeIHaJIbHbIN HAIMBbI-
menoK; 23 — Tpexriasas MBIIILA TUIeYa;
24 — natepanbHas TOMOBKa TPEXIIABOM
MBILIILIBI TUTEYa; 25 — IJTMHHAS TOJIOBKA TPEX-
[J1aBOM MBILIIIBI TIeYa; 26 — OoJIbIIas Kpyr-
Jiasg Mbluia; 27 — Majasi Kpyrias MbILILA,
78 — MONOCTHAst MBIUIA; 29 — HMXHUI
yroj JionaTku

Jleabmosudnas MbilliLia — TIOKPBIBAET IUICUEBON CYCTaB CHCPEIH,
CBEpXy Y ¢3aau. DTa MBILIIA HAYMHAETCA Ha JIOMATOYHO OCTH, aKpO-
MHOHE, KITIOUMLE U TIPHKPEIISETCsl K OYIrpUcToCT! FIJIEYEBOM KOCTHU.
[MepeqHss YaCTb MBILILBI CTMOAET IUIEYO, CPEAHAS — OTBOAMUT €I0 OT
TyJIOBUUIA, 3a/HSsT — pasrudaer miedo. Hadocmnas MBIIA HAYNHA-
eTcs B OMHOMMEHHOI SIMKE JIOTIATKH, a IMPUKPETUIAETCS K 607bUIOMY
GYropKy IUIeYeBOii KOCTU, KOTOPYIO OTBOIUT OT TYJIOBUILA. Iodocmnan
MBILLLA HAYMHAECTCS B OQHOMMEHHOM sSIMKe, IPUKPETUIETCS K 60Mb-
oMy 6yropky Iuiedesoil Koctu. [Ipy coKpalleHMM BpallacT ILIEYO
kHapyxy. Boavwmas kpyeaaa Mbllina HAUMHAETCS HA HAPY>KHOM Kpac
NOTATKY M TIPUKperuIsieTcst K rpebHIo Majjoro 6yropka IuedeBoi Koc-
. Maaas kpy2aaa MbIlILA TAKOKE HAYMHACTCST HA HApY>KHOM Kpag JI0-
IaTKU ¥ IPUKPEIUIAeTCst K GObIIOMY GYropKy IIe4eBOH KOCTH. BoJib-
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29 =%, Puc. 39. Mbliibl BepxHeit KOHETHOCTH,
&1 Bua criepenn:

| 1 | — noastonatouHag Mpimua; 2 — Goabluas
Kpyriast Mbpllila; 3 -— mupodaiilas Mbil-
27 y 1A CITUHBI; 4 — JJIMHHAS TOJIOBKA Tpexria-
¥ o BOUW MBIUILBI MJIe4a; 5 — MeauanbHas ro-
JIOBKA TPEeXIJIABOU MBIl [1IeYa;, 6 —
’s i 4  JIOKTeBas sIMKa; 7 — MeOUaNbHBIH HaIMbl-
IEJTOK ILICYEBOM KOCTH; 8 — KPYLJIBIiA 1Ipo-
HaTop; 9 — JIOKTEBOH crubarteiib 3aTIsCTh;
10 — nuHHas 1agoHHag Meluna; 11 — mo-
BCPXHOCTHBIN crubatenp najibies; 12 —
4acTh pacUuM Npeanieuss; 13 — KopoTkas
JIAZOHHAas MBILILIA; 14 — BO3BBILLIEHUE MU-
3UHUA; 15 — nmagoHHbIA anonespos; 16 —
BO3BbillIeHHE OosblIoro nanbia; 17 — cy-
XOXWINE AJIMHHON MBI, OTBOISLICH
6osbuIoii manen KuctH; 18 — AAMHHBIH
crubatesib GONBHIOrO Majibua KUCTH, 19 —
NOBEPXHOCTHBIN crudaresib najiblen; 20 —
JIyueBOI crubartenb 3amsicTbs; 21 — miaeve-
JlyyeBas MbILILA; 22 — arioHeBPO3 ABYIJIA-
BOU MBILILBI [LIeYa; 23 — CYXOXMUIIME [BY-
IJ1aBOW MblUIIbE Iieda; 24 — ruiedenas
MBIIIIA; 25 — [ABYFNaBas MBIIIA TUIEYa;
26 — KIIIOBOBMAHO-TLICYEBAst MBILILA; 27 —
KOPOTKasl TOJI0BKA ABYIVIABOM MBILILKI TIIe-
ya; 28 — JUIMHHAS TOJOBKA ABYJIABO MBI~
LBl Tueda; 29 — neJbTOBHMAHAS MBITHLA

IIast Kpyrjast MblIlLa pasrubaeT maedo U rMmoBOPaunuBaeT ero KHyTpU,
Majiasd MbIIIIA BpalyaeT IUieyo KHapyxu. Ilodronamounan Mpiuua Ha-
YMHAETCS Ha PeOEPHOM MOBEPXHOCTH JIOMATKU M TMPUKPEILISIETCS K
MajoMy OYropky IuieyeBoil KocTu. MbILia BpallaeT mieyo KHyTpH 1
IPUBOIUT €r0 K TYJIOBUILY.

K Mbimmam cBo60IHO# 4acTH BepXHeil KOHeTHOCTH OTHOCSTCS MbIIII-
HbI TIeYa, MBIIILbI IPEAIUICYbS U MBITULLE KUCTH. Ha naewe Boimensior
TIEPEITHIONO IPYIITY MBILIILL (CrubaTesin) U 3aIHIO [PYIIILY MbILIIL (pa3-
rubaremu). K nepedneii epynne MulniL nieua OTHOCSITCSE ABYT/IABAS MbILL-
Ha rieya, KJIOBOBUIHO-IJIEYEBast U TUleueBast MBILULIbI, JEeACTBYIO-
HiMe Ha ILTEYEBOH M JIOKTEBOM CYCTaBHbl. J8yetaeas Moiuya eua uMeeT
ABE TOJOBKW — [IMUHHYIO M KOPOTKYI0. JITMUHHAas TONOBKaA
Ha4YWHaeTCs Ha HaJICyCTaBHOM OYropke JIOMaTku, a KOPOTK a sl —
Ha KJHOBOBU/IHOM e OTpocTKe. Obuiee CyXOXMIne MBILIIIBI MPUKPETI-
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fsieTesl K OYTPUCTOCTH JIy4eBOi KocTH. MpllLia crubaer niedo B nje-
YeBOM CYCTaBE M TIPEATUIeYbe B JIOKTEBOM CYCTaBe, a TaKXke MoBopa-
YMBAeT MpeATieube KHAPYXH (CYMMHUPYET MPEATUIEUbe U KUCTD). Kiro-
6068UOHO-NAeYeeas MBILILA HAYMHAETCS HA KIHOBOBAIHOM OTPOCTKE
JIOTATKY Y IIPUKPEILIAETCS K TUICYEBO KOCTH HUXE €€ MaJIoro byrop-
Ka. Mpliiia crubaeT v MPUBOIUT ILied0. [lreve6as MBILLILIA HAUMHACTCS
HA rUeueBoil KOCTU (IO JBYIJIABOM MBIIILIEH) M TPUKpEIIseTcs K
GYrpUCTOCTH JIOKTEBOI KOCTH. Mbllila CrubaeT Mmpearvietbe B TOKTe-
BOM CyCTaBe.

3adussi epynna MBHIII [Ule4a BKJIIOYAET TPCXIIABYI0 M JIOKTEBYIO
MBIIIIBI, pasrubarouye Nnpearvieybe B JOKTEBOM CcycTaBe. Tpexeiaeasn
MblUilya UMEET TPU TOJIOBKM: [UTMHHYIO, MEIUAIBHYIO U JaTepalbHYIoO.
JInMHHas TFoJNOBKa HAUYMHACTCS Ha IOACYCTABHOM Oyropke
Jonatky. MenuvanbHasgd M jJaTepalbHasg FOJTOBKU—
Ha 3amHeil MOBEPXHOCTH IUIeueBOM KOCTH. CyXOXWIUE TPEXIaBon
MBILIITBI TPUKPETLISiETCS K JIOKTEBOMY OTPOCTKY JIOKTEBOM KOCTH. JloK -
meeas MBIIILA HAUMHACTCS Ha JIATEPAIbLHOM HAJMbBILIENKE MIIEYCBOM
KOCTH M TIPUKPEIUIAETCS K JIOKTEBOMY OTPOCTKY JIOKTE€BOM KOCTH.

MbIUILBI npedniedbs TAXKKE MOAPA3AEIAIOTCH Ha TEPEIHIO U 331~
HIOIO TPYIIIbI.

BHyTpu KaXmIoi TPYITbl MBILILLI 00pa3yloT HECKONbKO CIIOEB.
M bIUIITBI [IEPEAHEN TPYIINB SBJSIIOTCS CTUOATENSAMU TIPEATLICYbsl, KH-
CTM U TIAIBLEB, MMPOHATOPaMH. BOJBIIMHCTBO MBILIL 9TOHM TPYIIIbI
HauMHAeTCsT HA MEIMATHLHOM HaAMBIILENKE TUiedeBoit koctu. K neped-
Hell 2pynne OTHOCAT 9 MBIILILL: KpYyaabili RPOHAMOp, RAeHeyHe6as Mblua
(MpMKpeILIsieTcss K JyyeBOM KOCTM Ha Pa3HBIX YPOBHSX), 40KMesoU
ceubamend 3anacmes (IIPUKPETUIAETCS K KOCTSAM 3allSICThs), Ay4e60i
ceubamens 3anscmes (IPUKPEIUIAETCS K TISICTHBIM KOCTSIM), OAUHHAA
nadorHas muluya (BIUIETAETCA B JAJOHHBII allOHEBPO3), NOGEPXHOCHI-
Hblll U enyboKull ceubamenu naibyee, a TAKXKE OAUHHbIU ceubamens 60ab-
w020 naavya Kucmu (MTPUKPEIUIAOTCS K danaHraM najbleB) U eay6o-
K0 pacnoaoxcennbiil keaopamusi nporamop (IPUKPETLISACTCS K J1y9eBOH
KOCTH).

K 3adueii epynne otHocsitcsa 10 MBILILL, KOTOPbIE SIBISIIOTCS pas3ru-
GareNsIMU M CYIIMHATOpPaMU Tpelriedbsi, pasrubareisiMu KUCTU U
nanbpieB. HauMHAIOTCS STH MBIIINbLI HAa JIATEPAIbHOM HAIMbIILICTKE
[UIeYyeBOi KOCTH, HA 3a4HEH MOBEPXHOCTH JOKTEBO, Ty4eBOM KOCTE
U Ha MEXKOCTHOI riepeniodke. Cynunamop NPUKPEIUIsieTcs K J1y9eBoi
KOCTU, OAUHHbLI Y KODOMKUL Ay4esble paszubamenu 3anicmos, A0Kme-
801 pazeubamens 3anAcmos, OAUHHAA MbIUUA, OME00AUAS 00abUiOL NA-
fey Kucmu, TIPUKPEIUISIOTCS Ha MSICTHBIX KOCTSIX, paseubamens naib-
ues, paseubamenb MU3UHUA, OAUHHBIL N KOPOMKUI paseubameiu 6016u020
naabya Kucmu, paseubamens yKaameavHo2o naabla NPUKPEIvIgoTes K
danarraM najabLes.

151




Mbtuys: kucmu pacrionaraloTcst TOJIBKO Ha JIAIOHHOM ee ToBep-
XHOCTH, rde 00pasyloT TPU MblILIeYHble Ipymnnbl. JlaTepaJbHO Haxo-
TSITCSL MblUYbl 6038blUieHUA 60abo20 naabya (TeHApa), MeIUAIBHO
JIEXKAT MblUYbl 8036bIUICHUA MAA020 nanbya (TUTIOTEHApa), a MEXIY
HUMU — cpeonssn epynna muimy Kucmu. Ha ThIIBHON CTOpOHE KUCTH
MBIIIL, HET, TaM NPOXOAAT JULUb AIWHHBIE CYXOXMAUS MBbILIL —
pasrubaresieil nmajabLeB, KOTOPBIE BXOAAT B 3aAHIOI0 IPYITY MbIILII
Tpearieybs.

Boseviuierue 601bui020 nanbya BKITIOYAET YCTHIPE MBILILbI, KOTOPbIE
HAUMHAIOTCH Ha KOCTAX 3allACTbs, YAepXUBaTessl crubareieii, a npu-
KperigioTess K ¢ajaHraM OOJBIIOro manblia. DTO KOPOTKa A

MBIID A, OTBOAAIWAY OOJABIMIONU Talelw KUCTH,

KOPOTKHU#W crmbartenpb OOABWIOTO Nadblla KHWC-
TH, MblIIHa, NPOTUBOMNOCTABJAI A O0OJAbIOIMH
majely KHCTWU, AU MBIINA NpUuBoagdmlag OOoAbIION
najgel KUCTH.

B epynny mouuy 6o3svimenus muzunya BXOIAT TAKXKE YETbiPE MbIILI-
Ibl, KOTOPble HAYWHAIOTCA HA KOCTSX 3alSICThs M YAEPXHBATENE CyXO-
KUIMH M A€ACTBYIOT Ha KOCTH MaJIOTO TIANIblla KUCTH. DTO M bl LU 11 4,
OTBOASIIIAass MU3MHEU, U KOPOTKHUU crubartennb
MU3HMHIA KOPOTKasi TaJOHHas MBblUIla (BIjeraercd B
KOXY JIAOOHH), a TaKXe MBI a4, TPOTHUBONOCTABS KO-
masi MU3HUHEIL.

Cpeouioro epynny MBILILL KMCTH 0BPa3yIoT YeThIpe YepBeoOpasHble
MBIIIIbI, 4 TAKXKE PACIIONIOXKEHHBIEC B TIPOMEXKYTKAX MEXY MACTHBIMUA
KOCTSIMM CEMb MEXKOCTHBIX MBI (TPU JaJJOHHEIE U YETHIPE ThUIb-
Hble). Yepeeobpazmble Mbiuiybl HAUMHAIOTCS HA CYXOXUINAX TIYOOKOTO
crubaTeia najbueB KUCTH M IIPUKPETUISIOTCS HA ThIIBHOM I10BEpXHO-
CTY NPOKCHUMAJIbHBIX (PanaHr 2—5-ro nanbleB. Mexckocmubie Mbluiybt
HAYMHAKTCS Ha TACTHBIX KOCTSX U MPUKPEILISIOTCH K MPOKCUMATh-
HbIM (anaHram. Jladonnsie mexckocmubie Moiuibl IPUBOAAT 2-it, 4-ii U
5-1 manbubl K CPEHEMY, A MbLALHbIE MENCKOCMHbIE MblIUUbI OTBOIST
2-#1, 4-i1 n 5-i nameubl OT cpeaHero (3-ro).

Mb1iiipl KUCTU BecbMa MHOTOUMCIeHHbIE (19 MbllIL) U obecrie-
YUBAIOT pa3HOOOpa3Hbie TOHKUE ABVKEHUS Nanbles. OcobeHHO BaX-
HBIMH OBWXCHUSAMH SABJISIOTCS MTPOTUBOITOCTABIEHHE OOJIBLIOTO NAlb-
1A MM3MHLY U OCTAIbHBIM MajlbllaM KMCTH, JAIOLIHAE BO3MOXHOCTD
3aXBaTbIBATh KUCTHIO, €€ NAJLLUAMHU OPYAUST TPYAA.

Bce MbIlILbI BepXxHEH KOHEYHOCTH MOKPHITHL MOBEP X H O C T-
HO# ¢ acuiueii, pacnojoxeHHoi noa koxeil. OT 5Toit acuuun
BIJIyOb OTXONSIT MEXMbIIIEYHBE MEPETOPOLKH, OT-
NeSIoUIMe COCeIHNE IPYIIITBI MBIILLL IPYT OT APYra, a TaKXKe Iepel-
HME IrPYIIIbl MBIUILL OT 3aAHWX. B HeKoTOpBIX MecTax dacuus yrosia-
€TCA 3a CYET BIVICTAIOLUMXCA B HEe CYXOXMIbHBIX BOJOKOH. Tak, Ha
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rpaHuie Tpeanieubs ¢ KMCTblO 00pasyioTcd yTOJNUICHUS —
yAepXHNBAaTENAU CYXOXKUITHUM MbIHIH-SFH6aT€HeH
M CYXOXMJAMN Mpimu-pasrubaresieil, a Takxe 0o-
nepeyHass CBA3Ka 3andcThbid B kaHaie nox 9TOM CBsI3-
KO HA KHUCTb MPOXOAAT CYXOXWJIUS MBbILIL — crudaresie najiblies,
3aKJIIOUEHHBIE B JBa CUHOBHUAJIbHBIX BlIarajaulla, KOTOPbIC MTPOAOI-
KAIOTCH B AUCTAJIbHbIE OTHENBI TIpEIIieybs, BbIILE Jy4e3ansiCTHOTO
cycrasa. OJHO CMHOBUAIBHOE BIATAIMILE NPUHALIEXKHAT CYXOKUINIO
UIMHHOTO crubartens 60JblIOTO Najiblla KUCTH, APYToe — CYXOXU-
JIMSIM TIOBEPXHOCTHOIO M IJIyGOKOTO crubaresei 2-—5-ro najibles.
B npenesnax Kaxaoro w3 3TUX NajlbleB (2—35-ro) UMEIOTCS U301~
pOBaHHBIE CUMHOBMATbHbIC BJarajuilia, He coobuawuImrecs ¢ Apy-
'MMU CMHOBUAJILHBIMU BilarajiuilaMy KUCTu.

[lo JUIHHHOMY CMHOBHAIBHOMY BJarajuily Ha JIalOHHON CTOPOHE
KUCTU M HAJNBLEB MOTYT OBICTPO PacpOCTPAHUTLCA BOCTIANTUTEBLHBIC
IpoLecchl OT MalblieB Ha Mpelredbe. DTO MOXET MPOU3OMTH, Ha-
MpUMep, NpU DIyGOKOW 3aHO3€, 3HAYUTEIBHOM MOBPEXIEHUU 1101y~
uieyex rnajabLeB.

Ha THUILHOI CTOpOHE 3aIsiCTbhsl UMECTCSI W e CTh KOCTH O-
GuUubGpPpO3ZHBIX KaHaloB, B KOTOPEIX PACTIONATaloTCs CyXOXHM-
JIAS MBI — pasrubaTesieil TalblieB U KMCTH, 3aKJIIOYCHHBIE TAKXKE B
COOTBETCTBYIOIINE KOPOTKHE CHHOBHAIbHbIE BJaranuiia. B moamermrey-
HOIl o6sacTi (IMKA) Moja Koxeil ¥ dacumeid HaXOOUTCS T O A M bl-
WeyHasa TOJOCT b, UMEIONIAst YETHIPE CTEHKM U 10 (hopMe Ha-
[OMMHAIOIAsT YCEeYEHHYIO YeThIPeXIPaHHylo nupamuay. B nosoctn
pAcIIoNaraloTCst XMPOBasi KJICTHaTKa, NOAMbILIEYHbIC nuM@aTuIecKue
y3JIBI, KPOBEHOCHBIE COCy/bl, HEpBbI. Ha 3aaHeil OBEpXHOCTH ILIcHE-
BOI KOCTU IO TPEXTIABOM MBIILEH CIIUPAIbHO OPUCHTUPOBAH K a-
HalJl JIyyeBOTO HEPBAa, B KOTOPOM TMPOXOAUT TaKXKe TIydo-
Kas apTepus IJieya.

Bonpoch A8 NMOBTOPEHHS M CaMOKOHTpOIA:

1. Ha xakue Tpymnmsl MOAPasAeNsOTCH] MBILLLT BepXHEe# KOHEYHOCTH MO
MECTY PACIONOXeHUs 1 0 GyHKUMAM?

2. HaszoBuTte MbBIUILbI, TIPUBO/ISILIME W OTBOASILLME TUIEYO B IUICUEBOM CYyC-
TaBe.

3. HazoBUTE MbILLLBI-IIPOHATOPHT U MBIILbLI-CYIMHATOPH MPEATUTIEYbs 1
KMCTH.

4. Ha30BUTE MBILLIIbI KACTH, KOTOPbIE BXOAST B KAXAYIO IPynIy, U GyHK-
MM, KOTOPbIE BBITIOJHSIOT 3T MBIUILIbI.

5. HazoBuTe KaHanbl ¥ CUMHOBUAIBHBIC Barajlnllia Ha BEPXHEH KOHETHO-
CTU M KaKoe IPAaKTUYECKOe 3HAYCHUE OHU MMCIOT.

153




Mbpltnn! HHKHEH KOHEYHOCTH

HuxHue KOHEUYHOCTU HpUCTIOCOOeHBI IUTS BHITIONIHEHUS PYHKLIMIA
OIOPbI U NEPEABHXKECHHUS. DTU MBIIIIIE KPYITHbIE, CUJIbHbIE, OHHA CO-
cTaBistoT 6ojiee 50 % Maccel Bcex MBILIL Tejla yejoBeka. Ha HrkHux
KOHEYHOCTSAX MBILILBI paciojiaratorcs Tak, 4YToObl CO3IaTh MaKCH-
MaJIbHYIO YCTOMYUBOCTD TeJIy U ODECIIEUUTh MX CUITY TIPW TIEpeIBUKE-
HUAX, B TOM YMCIE 11pH Oere, npbikKax. MBILILL HUXHEH KOHEYHO-
CTU IOAPa3NE/SIIOT HA MBIWIBI TAa30BOTO Mosica U CBOOOIHOI 4acTU
HUXHeHU KOHeUHOCTH (puc. 40 u 41).

Mbpunupl nosica HHKHUX KOHEYHOCTEH (Ta-
30BOTrO T1041Ca, Ta3a) HAYMHAIOTCS Ha Ta30BOIl
KOCTH, KpECTIe, NOSICHUYHBIX I103BOHKAX U
MIPUKPEIIAOTCA K 6eapeHHoil Kocthn. Pasnu-
YalOT BHYTPEHHUE W HApYy>KHbIE MBIIILbI TA-
30BOTO [osica (Tasa).

Buympennue motumubt mazoeo2o nosica pac-
TOJIATAIOTCSA B OOJIOCTU Tasa. BTo MOAB3IOII-
Hag, OoJbIIas U Majasl MOSICHUYHEIE, IpyILe-
BUIHAasl U BHYTPEHHSIS 3alMpaTelIbHAsT MbIIIIIIHL.

Ilode3downas MBITIIIA HAYWHAETCS B ONHO-
UMCHHOW SIMKE MOAB3AOLUTHON KOCTH, a 60.1b-
Waa NOACHUYHAS MBINILA — Ha TOSCHUYHBIX
no3soHkax. Ob6e 3Tu MBIILILL BMECTE 00pasy-
10T ODIIYI0 KPYTTHYIO MTOAB3AOIIHO-TTOSCHNY -
HYIO MBILLIILY, KOTOpasi BBIXOAUT Ha Genpo IMox

Puc. 40. Mbrsl IpaBoil HUXKHENR KOHEYHOCTH.
Bun cniepenu:
| — mopTHSXHAS MBIILA; 2 —~ MOXB3IO0LIHO-ITOAC-
HWYHAas MblLa; 3 — rpebeHyaras mplmya; 4 —
JJIMHHAA NPUBOIALIAS MBILILA; 5 — TOHKAs MBI~
1a; 6 — UKPOHOXHAst MBIILIIA (MeaHaIbHas [OJVB-
Ka); 7 — KambasoBUAHAS MBILLLA; 8 — CYXOXMIUE
JUIMHHOTO pa3rubaresisi OOJbLIOro TIajdbla CTOTEI,
9 — HUXHUU yAEPKUBATEIb CYXOXWINNA-Pasrnda-
Tened; 10 — BepxHUll ymaepXuBaTeb CyXOXKWIHIA-
pasrubareneif; 11 — IIMHHBINA pasrubaTesb najb-
ueB; 12 — kopotkas ManobGepLoBas MeiLiua; 13 —
nepenHssi OosbluiedeplioBas MBI, 14 — OauH-
Hast Majio0epLoBasi Mbliia; 15 — dJeTbIpexriaBad
MBlIILa Oempa; 16 — Hampsrarteilb IWUPOKOH
dacuun
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[1AXOBOH CBSI3KOI M ODLIMM CYXOXMWIMEM IIPUKPEIUISIETCS] K MAJIOMY
BepTeNy 6eApEeHHOM KOCTH.

TTode3d0ouiHo-nosacHu4Has MbIlIILIA CTHOAeT B Ta300eIpEHHOM CYCTaBe
GeIpo ¥ TOBOPAYMBAET ero KHApYXH. Manasa noachuuras MplLIna (Hermo-
CTOSIHHAS) HAYMHAETCS HA TIOSICHUYHBIX TIO3BOHKAX, a €€ TOHKOE, JLIHH-
HOE CYXOXIINE TIPUKPEILISIETCS K TOB3IOUIHOM (aciivu M MOIB3I0II -
HO-IOGKOBOMY BO3BBILUCHWIO. [pyuiesudnas MbILIA HAUYMHACTCHd Ha
TiepeHeli IOBEPXHOCTH KPECTHA, BBIXOAUT U3 MOJIOCTH Ta3a yepe3 6oib-
I0€ CelaNuIiHOe OTBEPCTHE U MPUKPEIUIIETCSL K OOJIbIIOMY BEpTesty
OelpeHHOM KocTh. Mbliina BpalaeT 6enpo
KHApYXWN. BHympenHss 3anupameabHasi MbIiL -
Lia HAYMHAETCI Ha Kpasix 3anupaTeLHOrO OT-
BEPCTHUSl M Ha 3anupaTesIbHOM MEepPenoHKeE,
BBIXOZUT U3 MOJIOCTH Tasza 4yepe3 Majioe 3a-
MApaTEbHOE OTBEPCTUE U MPUKPEIUISAETCS K
aMKe OOJIBLIOTO BepTena. Mblliia BpauaeT
0eapo KHapyXHU.

K napyxcruoim moimyam masa OTHOCSATCS —
B0JIblLIAsL, CPEeAHSIT U Majiast SITOAWYHbIE MBIII-
[IbI, Hampsrareilb mMpokoil Qacumu Oenpa,
HapyXXHasl 3arvparenbHas U B¢ Oav3Heuo-
Bbl€ MBILUIIILI, KBaJpaTHas MBIl Geapa.

Boavwas seoduunas Mpluila, KpymHas,
MOIL[HAsI, HAYMHAETCA Ha HAPYXXHOH TTOBEpX-
HOCTU Kpblia TTOIAB3AOLIHONA KOCTH, KpeCT-
ia U KOI4MKa, IpuKpenigerca K OIHO-
MMEHHOM OYrpUCTOCTH O€IPEHHONW KOCTM.
Mpelnnia pasrubaetr O0egpo M BpalIAeT €ro
KHAPYXU, YICPXKUBAeT TyJOBHUIIE B BEPTU-
KAJILHOM TTOJIOXKEHUH, NIPUJIAET TeJly «BOCH-
Hyl0» ocaHKy. Cpeduss U mManas A200uHHble
MBILIIBl PACMOJATAIOTCH TIOA STOAUYHON
Mpimiieil. HaunHawoTcss oHU Ha HApyXHOM
[IOBEPXHOCTU KpbUla MOAB3IOUIHON KOCTH,
FIPUKPEIUISIIOTCA K GOJIBLIOMY BEpTeay. DTU

Puc. 41. Mpiiiilbl IpaBOi HYKHER KOHEUHOCTH.
' Buna czanu:
| — GosTbllAas ATOAMYHAST MBHIILA; 2 — [OAB3A0II-
HO-00JIbLLEOEPLIOBEIN TPAKT; 3 — ABYIIaBasi Mbllil-
1a 6eapa; 4 — IMOAKOAeHHas SIMKa; 5 — MATOYHOE
(aXMJIJIOBO) CYXOXWUINE;, 6 — MKPOHOXHAS MbILLI-
ua; 7 — MOAYCYXOXW/IbHAs MbIIIA; 8 — TOJy-
[Ieperonyarast MbILLILA
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ABE MBIIIIBI OTBOAAT Oeapo. Hanpazamens wiupokoii pacyuu HaunHaeT-
Csl Ha MepeIHel YacTu IpeOHsl MOAB3IOLUIHOM KOCTH, HAIpPaBISeTCst
BHU3, BIUIETACTCS B LUIMPOKYIO bacuuio 6enpa, HatssruBaet ee. Hapyoc-
HaA 3anupamenbHas MbILLIIA HAYMHACTCS. Ha TA30BOH KOCTH BOKDYT 3a-
NVPaTEIbHOTO OTBEPCTHS U Ha 3aNTUPATEIbHOM MEePENIOHKE, MPUKPETT-
JIACTCS K OOJIBIIOMY BEPTENy, BpaiiaeT Oenpo KHapyxu. Keadpammuas
Mbliya bedpa HAYMHAETCS HA JIATePaTbHOM Kpae CelaTULIHOTO Gyrpa,
NPUKPEIUIAETCS] K MEXBEPTEIbHOMY TPeOHIO, ITOBOPAYMBAET Oe1pO KHA-
PYXW. Bepxuas v nuxcuas 6Au3Hey06as MbILIL HAYMHAIOTCS HA cea-
JMIIHON KOCTH, TIIPUKPEILISIOTCS B BEPTEJILHOM AMKE GeIpeHHON KO-
CTH. DTU MBILILBI TOBOPAYMBAIOT O€IPO KHAPYXKH.

Mbimp! CBOOOAHOM YACTH HIKHAEH KOHEYHOCTH. Y CBOOOIHOI yacTH . |

HIDKHEW KOHCYHOCTH BBINEISIOT MBILHIIBI 6€Ipa, MBILIIEl TOJEHH U
MBIIUIBI CTOTBI. MBI HUXXHEN KOHEYHOCTH OTIIMYAIOTCS OT MBILLILT
BEPXHEHl KOHEYHOCTH I10 CBOEMY PACTIONIOXEHHUIO U TIO CTPOSHHIO.
Ha 6edpe Bbinensior mepeqHion, 3aiHIO0 W MEIHAILHYIO TPYIIITHI
MBILIL. K nepedneit epynne npuHamtekat mopTHAXHAS U YeTbIpEXT/iaBast
MBILILBL. [Topmiaychas MblILA, ITUHHAS, Y3Kasd, JIEXUT MOBEPXHOCT-
HO, KOCO Tepecekaer 6enpo cBepXy BHM3 M MeauanibHo. HaumHaercs
MBILILA HA TIEPeIHEN BEPXHEH OCTH MOAB3AOUTHON KOCTH, IPUKPETLIsi-
eTcsl K OyrpucTocTn 60/1b11eGepLOBO# KOCTH. Mbiiia criubaer 6eapo u
TOJIEHB, TIOBOPAYMBAET GeJApO KHApYXU. Yembipexeraeas MpllIia 3aHu-
MageT BCIO NEPeIHEOOKOBYIO MOBEPXHOCTh OeApa, HAYMHAETCS YETHIPh-
Mst rooBkamu. IIpsAmMas rojsoBKa 3TON MBILILE (TP SIMa g
M Bl Il 11 8) HAYMHAETCS Ha TepeiHell HMKHENH OCTH MOIB3IOLIHOM
KOCTH. [Ipyrue TpU roJioBKU (1aTepanbHas, MeaAHMalbHAad
U MPOMEXYTOYHAYd WHUPOKHUE MBbIIII b) HAUNHAIOT-
¢4 Ha TIepeNHe60KOBOM MOBEPXHOCTH BenpeHHOM KocTH. Bee yeThipe
TOJIOBKH 06pasyloT OIHO Oblliee TOJICTOE M LIMPOKOE CYXOXHIME, KO-
TOPOE€ MPUKPETUISIETCs] K OYrpucToCcTH G0sblie6epiioBoit koctn. Cyxo-
KUMUE COLACPXKUT B CBOEH TONIE HAAKOJNEHHHMK, YYAaCTBYIOUIMII B
00pa3oBaHMM KOJIEHHOTO cycTaBa. YeThIpexriaBasi MbIIla ABASETCS
COMHCTBEHHBIM pa3rubaresieM roJleHU B KOJICHHOM cycrase. [IpsiMast
TOJIOBKA (MblLIIIA) CTHOAET TaKXKe Gefpo B Ta306eIPEHHOM CYCTaBe.
K' 3a0neii epynne mbuun Geapa oTHocsTCS IBYriaBas MBIIIIA,

TMOJIYCYXOXWIbHAs U IOJyNepenioHYaras MblULbL Jgyeraeas mbiuiya 6edpa
CBOEH JUITHHOM TOJIOBKOM HauyMHAeTCsl Ha CeIaIMIIHOM OYrpe, a KOpoT-

KO# — Ha 3a/iHeii MOBEPXHOCTH GEAPEHHOI KOCTH. Ipukperuisierca MoliuLa
K TOJIOBKE ManoOepiioBoit KocTH. Mbliliiia pasrubaer 6eapo, crubaer ro-
JIEHb U ITOBOPAYUBACT €€ KHapyXu. [loaycyxoxcuavhas N noaynepenonua-

mas MBIILBL, JIeXKallne MEAUAJILHEE OT IBYIVIABOM MBILLLIBI, HAYUHAIOT-
Cs1 Ha CeJANTUILIHOM OYyIpe, a MPUKPEIUITIOTCH K 60JIb1Ie0epIIOBOI KOCTH.

OTU MbILILBL PA3TUOAIOT Genpo B Ta306eAPEHHOM CYCTaBE M CTMOAIOT
TOJIEHb B KOJICHHOM CYCTaBe, [TOBOPAuYMBAIOT TOJIEHb KHAPYXH.
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Meduanvnas epynna Moy, 6e0pa COCTOUT U3 TISTH MbILIL. DTO gpe-
benyamas, mouKas, a TaKxe 60abuas, 6/1uHHaUﬂ W KOpomKdas nupueodﬂmue
MBILLIIBI, KOTOpBIE HAYMHAIOTCSI Ha JIOOKOBOM ¥ CeATMIIHON KOCTAX 1
IPUKPETUISIIOTCS (KpOMe TOHKOM) K GelpeHHoi KocTH. Bee aTi MbIii-
1Bl TIPUBONAT GEJpO M MOBOPAYUBAIOT €r0 KHAPYXH. ToHkas Mbllila
NPUKpeIUIsieTcsl K 60bie6epLioBoil KOCTH, OHA NIPUBOAUT O€Ipo, Crii-
GaeT B KOJEHHOM CYCTABE TOJIEHb M II0BOPAYMBACT €€ KHYTPH.

MBIIIE! 204eHu OOPa3yIOT TP IPYINBI NEPEIHION0, 3aIHIO0 U
natepanbHyio. Ilepedussn epynna COCTOUT M3 TPEX MBIILIL — MEPEAHEN
60p1Ie6EPLIOBOM, IIMHHOTO pa3rubaresid MajibleB U JUIMHHOTO pas-
rubatesist GOJIBLIOTO Majiblia CTOMbL. Bee 3TH MBILILEI HAYMHAIOTCS Ha
mepeHei NOBEPXHOCTH GOMbILeOEPIIOBOi U MATOGEPLIOBOH KOCTEH 1
Ha MeXKOCTHOIt nepenoHke roneHu. Ilepeduas 60ﬂ13me5epuoeciﬂ Mbliya
IPUKPEIISETCS. K OCHOBAHMIO MEPBOM TUIIOCHEBOH U NEPBOU KITMHO-
BUAHOM KOCTeil, pa3rubaeT cromy (TbUIbHOE CrMbaHWe), MPUITOLHM-
MaeT ee MeIMaIbHBII Kpail. Jiunnbie pazeubameni nasbyee i 604suo2o
RaAbya cMonbi NPUKPETUIIOTCS K (ajiaHraM COOTBETCTBYIOLIMX Wajlb-
LB U Pa3rubaioT Naiblibl CTOIIHL.

3adnsa epynna MBI TOJIEHN BKJIIOYAET HICCTh MBI — TPEXIJia-
BYIO MBIILIIY TOJIEHH, MOIKOJICHHYIO, 3alHIOI GOJbIICOEPLOBYIO U
MOJOIIBEHHYIO MBIMIUBI, JJIMHHBIA crubaresib NMajbueB U JUIMHHbBIU
crubaTennb OOJNIBILIOTO NAIbLA CTONbI. Tpexeaagas mMbiuulyd 20AeHy PACIIO-
JI0XeHa MIOBEPXHOCTHO, OHa hopMuUpyeT penbed ronenu c3anu. [ B e
roAOBKH (laTepaibHas M MeJAManbHas) HaunHA-
JOTCSE Ha HAIMBIIIETKax 6efpeHHOM KOCTH U O0pa3yIOT UKPOHONCHYHO
Mpiuy. TpeThbd TOJNOBKA (rnuy601<a91) HayWlHaeTcsl Ha
GoMbIIEGEPLIOBON KOCTH M CYXOXWIbHOI Ayre u obpasyer kambano-
gudnyro mbllry. Kam6aoBuIHas U1 MKPOHOXKHAsT MBILILIBI TIEPEXOAST B
ob1uee (aXMLIOBO) CYXOXWINE, KOTOPOE IPUKPETUICTCS K NISITOYHOMY
Oyrpy. Mulina sipjisieTcst crubaresieM CTOMBI, a €€ MeauanbHas U
JlaTepaibHast FOJIOBKK CTUOAIOT roJieHb B KOJIEHHOM CYCTaBe. Tlodoween-
HAS Mbluiya, TOHKAs, HAUMHAETCS Ha JIaTePTbHOM HaIMbILIENKe OelI-
PEHHOI KOCTH, a ee JUIMHHOE CyXOXHWIIME MPHUCOSINHAETCSA K TISTOq-
HOMY (AXWIIOBY) CYXOXWIMIO. [Jo0KoaenHas MBIIILIA KOPOTKas, JIEXKUT
C3alM Ha KarcyJie KOJEHHOTo cycTasa. MpllIlia HAUMHACTCA HA JlaTe-
PATBHOM HaJAMBIIIENKe GeIpPEHHOM KOCTH, TIPMKPEIUIAETCA K 3a1HeH
TIOBEPXHOCTHU 00TBUIEOEPLIOBOI KOCTH; SIBISETCH crudareneM roJicHu
B KOJICHHOM CYCTaBE. }

3adnss 6onvuiebepyoeas Moiwya, OAUHHBLI ceubamens naavyes u onum-
Hblil ceubamens 60NbW020 NAALUA CIMOALL JIEXKAT MO TPEXIIABOM MBIILI-
neit. HaunHatoTesi OHM Ha 3aJHEM MOBEPXHOCTH OGONBIEOEPIIOBOH U
Masio6epLOBOit KOCTEN ¥ HAa MEXKOCTHOM TEePErIOHKE. CyxOXWIHsI 9TUX
MBI [IEPEXOISIT HA CTOMY 0331y MEIUAIbHOM JIOABIKKH. 3agnss
GoJblIeOepIOBast MBIIILA TTPUKPEIUIAETCS HA JIAIbEBUIHON, KIMHO-
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BUAHBIX M 4-11 TUTIOCHEBOM KOCTAX, crubaet cromny. Crubarein marblies
TIPUKPEILISAIOTCS K COOTBETCTBYIOIINM (paslaHTaMm,

Jlamepanvras epynna MBILI TONCHU COCTOMT U3 IBYX MbILITL — ITHH-
HOM U KOPOTKO# MaloOepLIOBBIX MBILIL, KOTOPble HAYMHAIOTCS HA Ma-
7100epoBOi KocTh. CyXOXWMTUsI 3TMX MBILIL UAYT HA CTOI1y MO3aaU Jia-
TepaibHO# JToNbIKKHU. KopoTkast ManoGepuosast MblIa IpHKperuiseTcs
K OYTpUCTOCTH 5-1 TUTIOCHEBOI KocTH. CyXOXMIMe ITHHHOM Manobep-
LOBOI MBILIIIBI MEPECEKAET HAUCKOCH CTOIlY U MPUKPEILIAETCS K OCHO-
BaHUIO MEAMATBHOW KAMHOBUIHOM U |—2-if mIocHeBBIX KocTeid. [To-
9TOMY UIMHHash MaioGeplioBass MBILILA CTM6AET CTOMY, TIOAHMMAET
(MPOHUpYeT) NaTepaibHbIi ee Kpaii (BMecTe ¢ KOPOTKOIN ManioBepLoBoii
MBIIIIEN) ¥ YKPEIUTAET ITOIEPEYHbI CBOI CTOIIL.

Ha cmone umeiorcst ThutbHbIE ¥ TOgOLUBEHHBIE MBIILIBEL. Ha 71 b1 4 €
CTOIIBI PACMOJIAraloTCs IBE MBILLILIBL — KOPOMKUe pazeubamenu naiblyes
U Goabuio20 nassya cmonsi. 00 MBI HAYMHAKOTCS HA ThUTbHOM 110~
BEPXHOCTU MATOYHOH KOCTH, & NPUKPEIUISIOTCS K ThUTBHOM ITOBEpX-
HOCTH (haJIaHT COOTBETCTBYIOIIMX NamblieB. Ha nomoluse cTonsl Bbiie-
JISTIOT TPYU TPYINbBI MBILIL — MEIUAIbHYIO (BO3BBILLIEHUE OOJBLIOTO
Najblia), JaTePAIbHYIO (BO3BBIIICHNE MM3MHLA CTOTBI) ¥ CPEIHION
Tpyniy Melli. Meduanvhyio epynny oOpasylOT TPM MBIIIIIbL Mbuuya,
0MEoo0auas boAbUIOL naiey CMonsl, KOPOMKULL ceubament 6oAbUIOCO nasvya
CMOnbL U MblUYa, npueoosuan 60avuiol natey cmonsl. DT MbILLLIB] Ha-
HHUHAIOTCA Ha KOCTAX MPEAILTIOCHBI ¥ NPUKPETUISIOTCH K [IPOKCHMATb-
HO# panaHre GOJBLIOro nanblia cTonsl. K AAmMepaIbHoOU 2pynne OTHO-
CATCsl TAKXKE TPU MBIIUUBL. DTO Mblula, OMEOOAUAs MUSUHEY CIONDI,
KOPOMKUU ceubamens MUIUHUA CIONbI W MbLUUA, HPOMUBOROCMABAAIO-
was musuney. DTU MBIILIBI HAYMHAIOTCS HA NTONOLUIBEHHON CTOpOHE
NATOYHOM KOCTH, 5- TUTIOCHEBOM KOCTH, IUTMHHOM CBSI3KE CTOMNBI, a
NPUKPENJIIOTCS K panaHram MusuHua. Cpednas epynna MbIIiL CTOIb
BKJLIOYACT TPMHANUATE MBILUL. KopomKuii ceubamens nasvyes u K8adpam-
HAS MbLUYA NOOOWEb HAYMHAIOTCS Ha IIATOYHON KocTu. [TepBas Mpu-
KPErIsAeTCst K (hajaHraM CpeJHUX TpeX MaibUeB, a KBaAPATHAS MbIlL-
La MOIOIIBBI — K CYXOXWIUAM LIMHHOTO crubates najabues. YeTbipe
4epeeolpasnble MbluYbl HAYMHAIOTCA HA CYXOXMIMAX IUIMHHOTO CI'Y-
bartenst manbUeB, a TPUKPETLIAIOTCS K MPOKCMMAAbHbIM dananram
2—5-ro nanblLeB. MexcKocmubie Mbluiybl HAYMHAIOTCS. HA TIOCHEBBIX
KOCTSIX (B MEXKOCTHBIX TIPOMEXYTKAX) M MPHKPEILIAIOTCA K dananram

nanbleB. [lodoweennbie mexckocmuvie MBILILIBI TIPUBOAAT 3—S-if Tasib-
bl KO 2-MY, TbUIbHbIE — OTBOAST 2—4-if NAIbLBI B JIaTepajibHYIO CTO-
POHY (NPUOIIIKAIOT K MU3HHLLY).

Mbiunbl HUXHEH KOHEYHOCTU TIOKPBITHL hacusaMi., Hapyxtbie
MBIILBI Ta3a, a TaKXKe MbILIIBI CBOOOXHON YacTH HUXHEN KOHEYHO-
CTM UMCIOT MOBEPXHOCTHY 0 (IOAKOXHY0) daciiuio,
KOTOpast B ATOANYHON OBJIACTH Ha3LIBAETCSl AITON MUY HONH (dac-
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Wuei, Ha Geaqpe — M pokoil dacuuein (6enpa), Ha ro-
deHu — pacuueit ronenu. lMupoxadg dacuns IWIOT-
Hast, TONCTasl, MMeeT BLIPAXEHHOE CYXOXWIbHOe cTpoenune. OHa 11o-
KpPBIBAeT BCE MBILILBI Geipa CHAPYXKU 1 00pa3syeT Tpr MC)KMI)I6LUC‘{H]>I}§
[MePEropoiKH, pasrpaHMYMBAIOIMEe TPY IPYIIbI MbIIILL Ha Oeape. |
pe3yabTate o0pasyloTcs KOCTHO-(acunanpHble JoXa WISl NepeaHeH,
3aHel ¥ MeAUaNbHOW TP MBILILL Oesipa. BUBerHeMCHI/IaﬂbHOI/I yac-
T1 Gempa (Mo MaxoBoil CBA3KON) B LIMPOKOH daciinu nmeercs yyac-
TOK, 3aKpPbIBAIOIINI HapyxHOe (ITOJKOXHOE) KOJIBIO OeipeHHOIo
kanaga. Dacius rojieHN BMECTE C JBYMSI MEXMBILICYHBIMU MEPEro-
POIKAMM OTAENSET JATEPATBHYIO IPYITIY MBILIL TOJIEHH (MATobeplo-
BbIE MBILILIBI) OT TiepeaHeil n 3anHei rpynil. Ha ypoBHe rojaeHoCTor-
HOro cycrtaBa (acuus rojieHu ob6pasyeT HECKOJbKO MOnepeyHo
OPUEHTUPOBAHHBIX YTONILEHUA — YA CPXKUBATENICH CYXO-
XK MU . DTH yAepXUBaTeIU yJacTBYIOT B 00pa3oBaHWU TPEeX KOCT-
HO-(DUOPO3HBIX KAHAOB, B KOTOPBIX B CHHOBHUAILHbIX BIAraiiilax Ipo-
XOAAT HA ThIT CTOIBI CYXOXWIMS TiepeIHelt 00/1b1IeOePIIOBOI MBILLIIBI,
MBILLTIBI — pasrubaresist GOJIBIIOTO Masbia CTOMbL U MBILULBI — Hasru-
Garesist majiblLeB cTombl. 1103311 MeMATBHOM JTOABLKKM MO YACPXKU-
BATEJIEM CYXOXMIHIl MBILIL TAKXKE WMEETCS KOCTHO-(hMOPO3HbIH Ka-
HaJl, CoaepKalliil CHHOBUAIBHBIE BAAraMIIa A7l CYXOXUINS ATMHHON
Ma106epPLIOBON MBIILILBI U U CYXOXHIUSl KOPOTKON MaioOepLoBoi
MblLILBL. Ha Thie cTombl ¢daciust ToOHKasl, HexXHas. Ha rmojoiise cTo-
bl (hacumsl TojaCcTast, MOAKPEIUICHa TOJICTBIMU TTyuKaMu (HrOPO3HBIX
BOJTOKOH. TTo3TOMY ITOIOLIBEHHYIO (PaciIO HA3BIBAIOT T O 1 O LI B € H-
¢ HEBPO3OM.
! H(Dhgmfnl:[?a cyxox]?wmsi MBIILIL HAa HIKHEN KOHeYHOCTU Y4acTBYIOT B
06pa3oBaHuK OEAPEHHOTO M APYIUMX KaHAJIOB, MMEIOIIMX BAXHOE U
(usnosornecKoe, U NpakTUYECKOe 3HAYCHUE. .
BeapeHHB i KaH aJl, KOTOPblif MOXET OBITh MecToM obpa-
30BaHUSL OEOPEHHBIX IPBIXK, HAXOAWUTCS TTOA MEIMATBHON 4acThbIO I1a-
xoBoii cBsizku. CreHKkaMy GeIpeHHOro KaHaja, JJIHHAa KOTOPOro npu-
MEPHO 2 CM, ABJSIIOTCH TAaxOBasi CBA3Ka (criepejm), OeapeHHast BeHa
(1aTepasibHO) M rIyOOKHMii MCTOK LIMPOKOI dacumy Geapa (c3aan).
BHyTpeHnHee KOJbLO (0TBEpCTHE) OENPEHHOTO KaHa1a Ha-
XOJAUTCS B MOJIOCTH MAJIOTO Ta3a MOJ MECTOM IIPUKPEIUICHUSI IaXOBOM
CBSI3KHM K J0OKOBOM xocth. Hapy XK HBM OTBEpPCTHUEM Ka-
Hajia SIBASIETCSl YYacTOK B LIMPOKOH (acuuu Oeapa ¢ OTBEPCTHAMHU
JIJIs1 COCYIIOB U HEPBOB.

Pa3putHe M BO3pPACTHBIE 0COOCHHOCTH CKEJIETHBIX MbIUIIL

MblUrib] TeIa YeIOBEKa PA3BUBAIOTCS M3 CPEIHETO 3aPO/IbILICBO-
ro JucTka (Me30JepMbl), TOW ero 3aAHeGOKOBOM HacTH, KOTOpas
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BXOINT B COCTaB CETMEHTOB T€JIa — COMUTOB. DTH 3aY4aTKu MYCKYyJia-

TYPBl — MUOmMoMbl — pa3pacTaroTCs; U3 3aJHUX WX OTAEJI0B (10PCATIb-
HBIX) OOpA3yrOTCSl MBILIIBI CTIMHBI U3 MEPEqHUX (BEHTPATBHHX) —
MBI TPYAX M XKUBOTA. MBINILLI KOHEYHOCTEN (DOPMUDPYIOTCS U3
TICPEIHMUX OTAENOB HEKOTOPBIX TYJIOBUIIHBIX MUOTOMOB, KOTOPbIE Bpa-
CTAalOT B 324aTKKU KOHEUHOCTEeW. MBILILIBI TOJIOBBI (KEBaTe/AbHbIE, MU-
MUYECKHE) U HEKOTOPBIC MBIIILBI 1HEH PA3BHBAKTCH M3 MbILIEUHBIX
3a4aTKOB BUCHEPATBHBIX U KaGepHBIX AYT.

MbiieyHsle BoTOKHA 06pasylOTCs U3 OMHOALEPHBIX 3MOPVOHAJIb-
HLIX MBIIIEYHBIX KJIETOK — MHO0GIACTOB. MNOGIaCTbl 06be AMHSIOTCH,
C/IMBAIOTCSl B MHOTOSIACPHBIE CTPYKTYPHI (BOJIOKHA), B KOTOPBIX MOSAB-
JAOTCA MHOGUOPUILTBL U TTIOTIEPEYHOTIONOCATAS] MCUEPYEHHOCTD.

K MomenTy poxaeHus peGeHka Hanbosee pasBUThI MBILILBI TOJI0-
BbI, TYJIOBHILA U BEPXHUX KOHEUYHOCTEH. Y HOBOPOXICHHOIO Macca
MBIIILL cOCTaBIsAET NpUMepHO 20 % Beeil Macesl Testa. CyXOsKIIHMS MBLILILL
¥ GacuMu y HOBOPOXKIAEHHOTO Pa3BUTHI ¢1a6o0.

ITocste poxneHnst MBILILBL PACTYT, TOCTENEHHO YBETMYHBAIOTCS MX
PasMepbl M Macca. VITMHSIOTCS CyXOXKWIHSE. POCT MBILIII B [UIMHY 11po-

Aosxaeres 10 23—25 net. Hanbosiee MHTEHCUBHBII POCT MBIIICYHBIX |

BOJIOKOH M MBIIIILL B LEJIOM MPOUCXOAUT B HETCKOM M TOAPOCTKOBOM
Bo3pacTax. biaromaps npuratenbHOM akKTHBHOCTH U GU3MYECKMM Ha-
[Py3KaM MbIIIEYHbIE BOJOKHA YTOJNMLAIOTCH, YBEJIMUMBAETCS Macca
MBI, Y MBILUL YBEIMIUBACTCS 3TACTHYHOCTD (PacTsiKUMOCTB) HX
MBILEYHbIX BOJOKOH, B BOJOKHAX BO3PACTaeT KOJIMYECTBO MUOMDUG-
pumt. B dbusnyecky pasBUTBHIX MBIIIIAX YBEIMYUBACTCS KONHYCCTBO
KPOBEHOCHbIX KalUIAPOB.

BOHpOCbl A NOBTOPEHHUSN U CAMOKOHTpPONSA:

1. IlepeyncanTe MBILIB!, OTHOCSIINECS K TIOSACY HUKHUX KOHEUHOCTEi
(tazoBomy nosicy). i€ 3TH MBILILIBI PACIIONATAIOTCS M KaKHe dbyHKIMN BBHI-
MOTHAIOT?

2. HazoBuTe rpymnmnsl MBIINT Ha Oeape u ronenu. Kakue MblIULibl BXOAAT B
KXyl rpymiy, Kakue QyHKUMU 3TU MBI BAITONHSIOT?

3. HazoBuTe rpynmnsl Mblu cronbl. Kakue (YHKUWY 3TH MBILLILb! BBITION-
HA0T?

4. HasoBuTe KaHaJIBl 1 CHHOBHMABHBIC BIATATAILA, UMCIOLLMECS HA HIK-
Hell kKoneunocTu. Fne oHu pacmonaraores, Kakoe MPaKTUYECKOE 3HAUYEHUE
OHU UMelT?

5. PacckaxnTe 0 pasBUTUN M BO3PACTHBIX OCOBEHHOCTSIX CKETETHDIX MBILLILI.

YYEHUE O BHYTPEHHOCTAX
(CINTAHXHOJIOTHA)

BuyTpennse opransl, VIIH BHYTPEHHOCTH, PACTIOIOXEHBI B 110JIOC-
TSX TeJa YeaoBeka. K BHYTpeHHOCTSIM OTHOCSTCS OpTraHbl TH1IeBapH -
TEJIbHOU, ABIXaTe/]bHOH, MOYEBBIACIMTENLHON (MOUYEBOI) H TOJIOBOI
cucTeM. MoYeBYIO U TIOJIOBYIO CHCTEMBI M3-3a OBIIHOCTH UX PA3BUTUSL
U HEKOTOPBIX (PYHKLMOHAJIBHBIX OCOOEHHOCTEN OOBEIUHSIOT B MOYe-
MoJioBoit anapar. K pasnesny «BHyTpeHHOCTEH» OTHOCAT TAKXE aHATO-
MUIO OPraHOB BHYTPEHHEN CeKpelnM, KOTOPHIC YYACTBYIOT B OOMEH-
HBIX QYHKUMSIX opraHn3Ma. MHOTHE 13 3TUX OPTAHOB PACIIONOXKEHDI B
MOJIOCTAX TeNa YeJIOBEKA.

Bce BHyTpeHHUE OpraHbBI, B TOM YKC/IE M XeJIe3bl, UMEIOT TpyOya-
TOE CTpOEHHE. B cTeHKax MUILeBApUTEIbLHON TPYOKHM, AbIXaTeIbHBIX,
MOUYEBHIBOJSIILUX U MMOMOBHIX MyTel MMeeTcst oIpeaejeHHasA mocie-
JIOBATEJIbHOCTb PACIIOIOXECHUS
cnoes. Co CTOPOHHBI MPOCBETa Op- 8
TaHOB HAaXOAUTCH CITH3KCTasg 000~
JI0OYKa, 3a HEI CJIeAVIOT I0J-
CIV3MCTass OCHOBA, MblIlIeYHas
000J104Ka ¥ aABEHTUITNS (WUIH ce-
po3Hast 06os0uKa) (puc. 42).

Puc. 42. CtpoeHue nuieBapuTeTh-
HO# TpyOKHM:
| — HapyxHas obonouka (aJBeHTH-
1Mst; OproiuuHa); 2 — IPOAOJbHbII
CJI0 MBITHEYHOU 0007104KK; 3 — Kpy-
TOBOM CJIOM MOAMBIIIEUHOM 000104~
KH; 4 — TOACIN3UCTAs OCHOBA; 5 —
cavsucras obosiouka; 6 — cKilagKa
CJIM3UCTON 00ONIOUKH; 7 — BOPCHH-
KH; 8 — OpbLKeiika
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Cauzucmas 060404Ka BKIIOYAET COOCTBEHHYIO TUIACTUHKY CIIM3UC-
TOI 0GOJIOUKH, TIOKPBITYIO 3MMTeNNeM. B cu3ncToil 060/104Ke pacmo-
JIaraloTcsl OMHOKIIETOUHBIE M1 MHOIOKJIETOUHBIE KeNe3bl, BRIpadaThIBa-
JOLMe CIIM3b, YBIAXHAIOLIAA MOBEPXHOCTh SMUTENUSA. Inumeaui
OTTPAHMYUBAET CTEHKM MOJBIX BHYTPEHHMX OPraHOB OT BHCUIHEH
cpennl (COREPKMMOTO MULIEBAPUTENLHOM TPYOKH, JbIXaTEIbHBIX ITy-
Teil, MOUEBLIBOIAIIMX TIyTeil). ¥ pOTOBOM I1OJIOCTH, [TIOTKH, IALIE-
BOJIa, 32JHENPOXOMHOrO KaHaia SMUTEeINH MHOTOC/IOMHBIN TTOCKUM
HeoporoBesatowuit. Ciusucrtasgs o60T0YKa XeNyAKa, TOHKOW U
TOJICTON KMILIOK, TpaXeu ¥ GPOHXOB IMOKPBITA MPOCTHIM CTONOYATHIM
(OIHOCIOMHBIM IIIMHAPMYECKUM) 3IUTEAMEM. Y MOUESBBIBOASLIMX
HyTell SIUTENUH TepeXonHblit. CobcmeeHnan NAGCMUHKA CAUBUCHOU
060104KU, HA KOTOPOH JIEXHT SMUTEINH, 00pa3oBaHa PBIXJIOM BOJIOK-
HHUCTOM COCIMHUTEIbHOM TKAHBIO, B KOTOPOU pACIiojIararoTcs XeJie-
3bl, CKOIUIEHUA TIMMGOUAHON TKaHW (IMM(OUIHBIE Y3ETIKM), HEPBHBIC
3JIeMEHTBI, KPOBEHOCHBIE 1 TUM(paTHYECKHE KaNWLISIPhl U COCYAbI.

Iodcauzucmas ocrnoea o6pa3oBaHa PHIXJION BOJIOKHUCTON HEO(HOPM-
JIEHHOM COCAMHUTEJILHOM TKAHBIO, B KOTOPOM HAaxoMsTCSA XKEJIE3bl,
HEPBHBIE BOJIOKHA, KPOBEHOCHBIE W JIMM(}ATHUECKNE COCY/bI.

Mbuueunaa 060404Ka COCTOUT U3 JIBYX CJIOEB, [TIOCTPOCHHbIX, B OC-~
HOBHOM, U3 [TTaJKOIM MbILIEYHO! TKaHU. BHYTpeHHUA CI0i KpyroBou
(UMPKYJIAPHBIA), HAPYXHBII CIIOI NPOJOJBHBIA. Y TIOTKH, BEPXHETO
oTIesa TMULIeBOIA, TOPTaHU MYCKYJlaTypa McuepdYeHHas (IOMepeyHo-
nonocaras). biaronaps coKpaiieH!io MbILILL TIPOCBET TPyOUaThiX Opra-
HOB MOXET CYXMBAThCS WIM paciumpsaTbes. CTEHKU NMUIIEBONA, XKe-
JIyIKa, TOHKOH M TOJCTOM KWILIOK ¥ HEKOTOPBIX APYTMX TPyGuaThIX
OPTaHOB COBEPLIAIOT MEPUCTAILTUYCCKUE IBVKECHMA.

HapyxHas 060j109Ka (@déenmuyus) COCTOUT W3 PHIXJIO BOJNOK-
HHCTOM COEIMHUTENBHON TKaHK, B KOTOPOU PAacIlojOoXeHbl KpOBE-
HOCHBIE U TUM@ATUYECKHE COCYIB U HepBbl. HEKOTOpbIE OpraHsl,
pacrojioXeHHbIE B OPIOIIHONM IOJIOCTH M TIOJIOCTU Ta3a, CHAPYXH
MOKPHITHL ceposhoil 060404kol. IToBEPXHOCTL 3TOM 000I0YKH BIaX-
Hasl, objierdaeT ABMXKEHUE BHYTPEHHHUX OPraHoB APYr OTHOCUTEILHO
agpyra (nedeHb, XeIyIoK, METAM TOHKOW KHUIIKHU, MONepeqHast o06o-
JIOYHasl KMILKa 1 [p.).

B cTeHKax opraHos IMUIIEBAPUTEALHON CUCTEMBI, a TAKXE B CTEHKaX
OpPraHoOB JBIXaHMs ¥ MOYETIOIIOBOTO aNNapaTa MMeeTcst 0OTbILOE KOJH-
YeCTBO PA3JIMYHBIX TIO CTPOEHHMIO OLHOKJIETOYHBIX U MHOTOK/IETOYHBIX
xesie3 (puc. 43). JKesesbl BHITIONHSIOT CEKPETOPHYIO (DYHKIIMIO — BbIpa-
6aTHIBAIOT OMOJIOTMYECKU aKTMBHBIE BEIICCTBA, (HDEPMEHTHI, HEOOXO-
OTUMBIC UIS TULIEBAPEHUS, M CJIU3b, KOTOpas 3aLIMIIACT CIN3UCTYIO
0GOJIOUKY OT ACHCTBUSI PA3TUYHBIX XMMUYECKUX BELIECTB. KpymnHbie
Xene3bl (CIOHHbIE XeJle3bl, TeYeHb, MOMKENYN0uHas Kenesa) pac-
foflaraloTces 3a TnpeaesiaMy MUIIEBAPUTENBHOTO KaHana.
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Puc. 43. CTpoeHHe U TUITbI SK30KPUHHbBIX Kere3:
A — smmTennii; b — BojokHUCTas coenMHUTENbHAS TKaHb: | — mpocrast TpyO-
uarast xenesa; Il — npocras anbBeossipHas xenesa; 111 — npocras passers-
JleHHas TpyOuarast Xese3a; [V — npocTtast pa3BeTBIeHHAs allbBeoApHas Xelie-
3a; V — c/IoXHasi TpyOUaTo-aibBeOIApHAsT XKele3a

INAIIEBAPUTEIIBHAS CUCTEMA

IInmmeBapuTebHas CHCTEMA BHITIONHIET QYHKIMN MEXaHUYCCKON
M XUMUYECKOI 00pabOTKM MUY, BCACKIBAHUS IIPOAYKTOB [IEPEBAPU-
BaHUs B KpOBb U IMM(Y U BblAENEHUS U3 OpraHu3Ma HelepeBapeHHbIX
BELECTB.

IluineBapuTenpHas cucTema MpeacTaBiIsieT co00i MUILEBapUTENb-
Hy10 TPYOKY (puc. 44) U psii pacHoONOXEeHHEBIX BO3JIE ee CTEHOK KPyIl-
HBIX NULIEBAPUTENbHBIX Xees. flumesaputenbHas TpyoKa UMeEET XO-
poIIO BbIpaXK€HHBIC pacHIMPEHUS (POTOBYIO TIOJOCTh, XKEJYAOK) W
00BII0E YUCITIO M3TUOOB, IETE/b.

PoToBasi monocts (10J10CTh PTA), pacrioyoxeHHast B 001acTd roJo-
Bbl, BBINOJIHAET (PYHKIIMHK IpUeMa, TTepekeBbIBAHKA MUK, CMayH-
BaHM e¢ CJIIOHOM. M3 pOTOBOI MOIOCTH MMIUA IIOCTYITAET B [IOTKY, B
KOToPoﬁ TIPOUCXOAUT TIEPEKPECT MUUICBAPUTEILHBIX M IbIXaTeTbHBIX
nyreit. IInmeBon NpoBOaUT MUY U3 TIIOTKH B Xeaynok. B 6polHoi
NOJIOCTH MUILEBAPUTENbHAsI TPYOKA pe3KO pacHIMpseTcs, obpasyer xe-
JIYAOK. 3a XeNXyAKOM CJIEIYIOT TOHKasl, a 3aTeM TOJICTast KMIIKA. B xe-
JIyAKe M TOHKOW KMIIKE B PE3YJIbTATE BO3ACHCTBHS MTHILEBAPUTETHHBIX
COKOB IIULIA NEPEBAPUBACTCS, MPOAYKTHI ITIepeBapUBaHUs BCACHIBAIOT~
Cs1 B KPOBEHOCHBIE M JIMMbaTUUECKUE KANWTAPHL.

KoHeuHBIH oTaen NHiEeBAPUTENBHON CUCTEMBI — 3TO TOJICTAST KHUILI-
ka. M3 noctynusuieil B TONCTYIO KUIIKY MHILIEBON KAWLl BCACHIBA-
ercd Boaa U GopMUPYIOTCSl KaloBble Macchl. HenepeBapeHHble U He-
BCOCABLIVECS BENIECTBA YAAIAOTCS HAPYXY yepes 3agHNil MPOXo.
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Puc. 44. CtpoeHue NULLEBAPUTETBHON CUCTEMBI:
1 — OKOJIOYyIIHAs CIOHHAs Xene3a;, 2 — MArkoe HE0O; 3 — TiIoTKa; 4 —
S3BIK; 5 — MWIIEBON; 6 — XeayaoK; 7 — IMOKEIyA0uHast Xene3a; 8§ — npo-
TOK MOMXKEIYIOYHON Xees3nl; 9 — Toluas kuiuka; 10 — Hucxoaswas o6o-
JouHasa KWIIKa, 11 — momepeunas oGomodnHas Kullika; 12 — curmMoBuUIHAs
06000YHas KUIIKA, 13 — HapyXHblil cPUHKTED 3a1Hero npoxoxna; 14 — nps-
Masi KWIIKa, 15 — moas3gouinas KMiuka; 16 — 4epBeoOpasHBIA OTPOCTOK
(anmeHaukc); 17 — cienas Kumika; 18 — noaB3aomHO-CICNOKYIIEYHBIN KJIa-
naH; 19 — pocxogsuias obogoyHas kuiika; 20 — mpaBblif (IIEYEHOYHBII)
U3rub 000J0YHOW KHIUKK; 21 — IBEHAaAUATUTIEPCTHAsA KMIIKA; 22 — Xel4-
HBIH My3bIpb; 23 — MeueHb; 24 — OOWMil XeaIHBIN TIPOTOK; 25 — CPUHKTED
[IPMBPATHUKA XeAyaKa; 26 — MOTHUXHEUENIOCTHasd xene3a; 27 — Iodb-
sI3bIYHAS Kesle3a; 28 — HibKHsA ry6a; 29 — mosocth pra; 30 — BepxHss ryoda;
31 — 3y6bI; 32 — TBepAoe HEDGO
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Hoaocth pra

Hoaocts pra MoapasaefsdioT Ha JBa OTAeda: IpefiBepue pra U
cobcTBEeHHO 10Ji0cTh pTa. Ilpeddeepue pra orpaHudeHo rydbamMu criepe-
JU U IIeKaMu ¢ 60KoB, 3ybamMK U JecHaMu U3HYTpU. UYepe3 poToBoe
OTBEPCTHE, OTPAaHUYEHHOE Ty0amMu, IIpeaaBepyue pTa OTKPHIBAeTCS Ha-
pyxy. ['yObl CHApyK1 MOKPBITHE KOXKEH, a U3HYTPU BBICTJIAHBI CIIN3UC-
TOU 00010uKOi. B ¢BA3M ¢ 9TUM BbIACJSIOT HAPYXKHYIO KOXHYIO 4acTh
U BHYTPEHHION CJIU3UCTYIO YacTh. Pa3muyaloT Takxke MpOMEXyTOUHYIO
4acTb, TIOKPBITYI0 TOHKWUM CJIOEM OPOTOBEBAIOILETO MHOTOCHOMHOTO
IJIOCKOTO 3TMTENINS M TUIICHHYIO CJIM3UCTBIX XKEJE3 U BOJIOC.

Cob6cmeenno noaocms pTa HAXOAUTCS KHYTPU OT 3yOOB U J€CE€H U
coobllaeTes ¢ npeajaBeprueM yepe3 poMeXyTKu Mexay 3ybamu. Bepx-
HIOIO CTEHKY IOJIOCTU PTa 00pa3yloT NOKPHITHIE CIA3UCTON 000T0UYKOM
TBEepHOe HEOO M MSITKOe HEDO. Miekoe HéGO, UV HEOHAS 3aHasecKa, TIPU-
COeJIMHSIETCS C3aa1t K TBepaoMy HEQY. ¥V Msrkoro HEGa c3aay MMeeTcs
Y3KUH OTPOCTOK-SI3bIYOK. OT MATKOTO HEDA Mo 6OKaM M KHU3Y OTXOIAT
JIBE TMaphl CKIAA0K-AyXeK. 3aaHss 1yXKKa HEOHO-210MOoYuHas, TICPETHAS
NyXKa — HEOHO-sa3biuHas. MexXy Ay>KKaMu C KaXA0H CTOPOHBI pacrio-
JIOXKEHA HEOHAA MUHOAAUHA — OPTaH UMMYHHOM CUCTeMbI. JITHOM moJio-
CTH pTa CAYXWUT duagpaema pma, o6pa3oBaHHas MapHOU cpocuieiics 1o
CpEeOHEH TUHUU YENIIOCTHO-TIOABA3BIYHOM MBILILIEH, HA KOTOPOW JIEXUT
si3bIK. B MecTe nepexona cM3UCTOI 000T04MKI Ha HIDKHIOK TIOBEPXHOCTD
si3bIKa o0pa3yeTcs ero ysaeuka. I1o ctropoHaM oT y31¢4KH Ha BeplIyHe
NOIBSI3bIYHBIX COCOUYKOB OTKPHIBAIOTCS TIPOTOKU CIIOHHBIX XENE3.

ITonocts pra B 3aAHEM CBOSM OTAC/E COOOMIACTCS C MOJIOCTHIO TJIOT-
KM 4epe3 3e6, KOTOPBIM CBEPXY OTPAHWYEH MSITKUM HEOOM, Mo 6oKaM
€ro CTEHKaMU CIyXaT HEOHbIE OYXKW, BHU3Y KOPEHb S3bIKA.

YV HoBOpOXIeHHOTO pebeHKa MONMOCTh PTa UMEET HeOOoJIbLINE pa3-
Mephl. 3y00B V HOBOPOXXACHHOTO €I HET, ITO3TOMY IpeaBeprue OT-
TPAHUYEHO OT TIOJIOCTH pTAa AECHEBbLIM Kpaem. I'yObl y pebeHKa ToJ-
CTBIE, LIEKU OKPYIJbIe, IIOCKOJbKY B HUX XOPOLIO BBIPAXKEHO KHUPOBOE
teno. HaunHasg ¢ deThbIipexJIeTHEro BO3pacTa KMpPOBOE TEIO YaCTUYHO
arpodupyercsi, IOCTeNIEHHO yMeHbIIaeTes B pasMmepax. Trepaoe HEGO
MJIOCKOE, XeJle3 B CIU3UCTON 00osouKe Majsio. Msirkoe HEOO OTHOCH-
TEJIbHO IHMPOKOE M KOPOTKOE, PACIioiaracTcs ITOUTH TOPU3OHTATBHO.
B ¢BsA3M ¢ TeM, UTO MSIrKoe HEOO He JIOCTUTAET 3aIHEH CTEHKM ITIOTKH,
peOeHOK MOXET CBOOOIHO ABIIAThL [IPU COCAHUM.

A3bIK

A3bIK — 5TO MbIIIEYHbBIH opraH. OH 0O6pa3oBaH NorepeyHonoioca-
TOI1 MBILLIEYHOM TKAHBIO, MOKPLITOH CIN3UCTON 000JI04KO. A3bIK yya-
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CTBYET B IIPOLIECCE ePEeMELINBAHUS HILHU, TIIOTaHUS, APTUKYIALNN
peun. SI3BIK ABIAETCS TAKXe OPraHOM BKyca. Y peOeHKa sI3bIK UIpacT
GOTIBLIYIO POJIb IIPH COCAHWY MOJIOKA MaTepU. Y sI3bIKa BBIAEJAIOT 110
GoKaM Kpasf, Y3KYIO IEPEIHIOI YacTh Ha3BIBAIOT 6epXYMKOU A3bIKA,
IUVPOKYIO 3a0HIO — KopHem A3bika. CpeiHss 4acTh MeXIy BEpXylll-
KOU M KOPHEM sIBJISIETCS TeJIoM si3blka. OOpalleHHYIO KBEPXY MOBEPX-
HOCTB Ha3bIBAIOT CRUHKOU A3bIKA.

Causucmasn 060.404Ka 93b1Ka, TOKPHITasi MHOTOCJIOMHBIM HEOPOTOBE-
BAJOLMM BIMTENMEM, 06pa3yeT MHOTOYMCICHHBIC Pa3snuYHON (HOpMbI
COCOYKM. BBIIETSIOT HumesuoHble, KOHycOgUOHbIe, AUCMOSUOHbIE, 2pUbO-
guUOHbBIe U Hcen0606udnbie cocouky. bonbliie BCero HUTEBUIHBIX COCOYKOB,
JUTMHA KOTOPBIX cocTaBisieT mpuMepHo 0,3 MM. DTH COCOYKHU NMPUIAIOT
CITMHKE sI3bIKa OapXaTHCThIN By B cocoukax g3bIKa MMEIOTCSl HEPBHBIE
OKOHYAHMS, KOTOpbie BOCTIPHHUMAIOT OLIYIIEHUS NMPUKOCHOBEHHS.
JIMCTOBHIIHBIE COCOYKHU PACIIONIOXKEHEI HA DOKOBBIX MOBEPXHOCTSIX A3bI-
Ka. [prOOBIIHBIX COCOUKOB MEHbILE, YEM HUTEBUIHBIX, OHU KPYITHEE,
ux ivHa BapbupyeTcea ot 0,7 mo 1,8 mm. ZKeno6oBuaHble COCOUKH, OK-
PYKEHHBIE XeTOOKOM M BalIoM, B Koiuyectse 7—12, pacnonaraiorcs
Ha IPAaHUIIE MEXIY CITMHKOM s3bIKa U €TO KOpHEM. B Tonie snuteans
JIMCTOBUIHBIX, TPUOOBUAHBIX, XETOOOBUIHBIX COCOYKOB HaXOUATCH
8KYCO8ble NOUKU — TPYIIIbl PEUENITOPHBIX BKYCOBBIX KIETOK.

TToBEpXHOCTD CJM3HUCTOM 000JIOUKM KOPHS sI3bIKa HEPOBHAs M3-3a
CKOTUIEHUS B €¢ COOCTBEHHON IUIACTHHKE NTMM(PONIHOM TKaHHU, KOTO-
pas o0pasyeT A3bMHYI0 MUHOAAUHY, TAKXKE OTHOCSIIYIOCH K OpraHam
MMMYHHOI CUCTEMBI.

Mutmubi A3b1Ka TIOIPA3IEISTIOTCS HA HAPYXHbBIE M COOCTBEHHBIE.
K Hapy:KHBIM MBILILIAM sI3bIKa OTHOCSITCS TapHbie MOA00POIOYHO-SI3bIY-
Hast, TIOXBSI3BIYHO-A3bIYHAs U UIMTOSA3bIYHAsE MbILbEl. Hayunaiotes
3TU MBILLILBI HA KOCTIX OCHOBAaHMS Yepena W OKaH4YMBAIOTCA B TOJIILE
SI3BIKA. DTH MBILILH OBOPAYMBAIOT SI3bIK B TY WU JIPYTYIO CTOPOHY.
Co6cTBeHHbIEe MBILLILIBI HAYMHAIOTCS U 3aKAHUMBAIOTCS B TOIIC sI3bIKA.
OHM COCTOSIT U3 IIYYKOB IIPOJIOJIIbHBIX, MONMEPEUHBIX U BEPTUKATIBHBIX
MBIIIEYHBIX BOJOKOH, IEPEIUICTAIOIINXCS MeX 1y co00i U ¢ BOJIOKHA-
MU HapyxXHBIX Mbhnil. [1py cokpalleHUH COOCTBEHHDBIX MBILLIL S3bIKA
H3MeHseTcs ero popma, OH YKOPauuBaeTcs U YTOMILIAETCA Wik CTAHO-
BUTCH 0oJiee IUPOKUM U TUIOCKHM.

3yoni

V yejoBeKa MMEETCS ABE CMEHBl 3y00B — MOJIOYHbIC (BPEMEHHDIE)
U NOCTOSHHbIC. MoJo4HbIe 3y0Obl MOABISIOTCSA B pAHHEM JeTCKOM BO3-
pacte. MM Ha cMeHY MIPUXOAST NOCcTosAHAbIE 3yOnl. M MOstOUHbIE, U 11O-
CTOSTHHBIE 3yObl pacronaraloicss B 3yOHBIX anbBeonax. Y pebeHka 20
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MOJIOYHBIX 3yOOB, V B3pOCIIO-
ro 4yejaoBeka — 32 TOCTO-
SIHHBIX 3y0a. ¥ Kaxmoro 3y6a
pasnuyalT KOPOHKY, IIei- 1
KY, KOpeHb (puc. 45). Koponka
pacrionaraeTcsi Hald JeCHOM.
Hleiixa HaxoauTcs Ha TpaHU-
LI MeXIOy KOpHEM W KOPOH- 1
Koi. B atoMm mecte ¢ 3y6oMm
COTpUKacaeTcsl CIU3UCTas
obonouka aeced. Kopens pac-
[TOJIOXEH B ajlbBeoNe, OH
OKAHYMBAECTCSA BEPXYIIKOM,
Ha KOTOPOH UMeeTcs MajleHb-
KO€ OTBEpCTHE, Yepe3 KOTo-
poe B 3y0 BXOIST COCYIObl U
HepBbl. BHyTpH 3y06a nMeercst
HebosbIIAs MOJIOCTh, B KOTO-
POl HAXOAWTCSI 3yOHAA NyAb-
na, B KOTOPOH pa3BETBISIOT-
Cd KPOBEHOCHBIC COCYIBI ¥
HEPBbLI. Y Kaxoro 3yda ume-
€TCS OIVH KOPeHb (Y pe3lioB,
KJIBIKOB), 1Ba UM TPH KOp- |y
Hs1 (Y KOpeHHBIX 3y0oB). Kop-
HM 3y0OB TUTOTHO CpacTaioT-
CsI CO CTCHKAMM 3yOHBIX sSTIEEK
[IpY TIOMOIIM TOHKOTO CJOS

T §

Puc. 45. Ctpoenue 3y6a:
COCNMHUTENLHON TKaHu — 1 — 3Manb; 2 — [eHTHH; 3 — TIynbia 3y6a;

nepuodonma. 4 — pmecHa; 5 — LieMeHT; 6 — TIEPHOJIOHT;
Bce 3Y6I)I TIOCTPOEHHI B 7 — Kocth. | — KOpPOHKa 3y6a; Il — wiefika
OCHOBHOM U3 JCHTUHA. ﬂeH.. 3y6a; 11 — KOPECHL 3y6a; IV — kanan
muH B 00JIACTH KOPOHKMU TIO- KOpHs1 3y6a
KPBIT TOHKHMM CJIOEM 3MAJIH,
Hapy>XHBII CJIOU KOpHS 00pa3oBaH LEMEHTOM. Imaib NPeacTaBiasieT CO-
601 oueHbB TUIOTHOE, MTPOYHOE BEILECTBO, B KOTOPOM 96—97 % 1x Macchl
NPUHAUIEXKUT HEOPraHMUYEeCKUM coeIuHeHUusaAM. B ocuoBHOM 3TO
pochopHOKMCIILIN, YINMEKUCTBIH M (DTOPUCTHIN KaNbLUil. B neHTUHE
MPUCYTCTBYET OKOJO 28 % OpraHudecKux BellecTB (IIaBHBIM 0Gpa-
30M, KojijlareHa), 72 % COCTaBISIOT HEOPraHUYeCcKHE COEIMHEHUS
(pochopHoKuUCbI U HTOPUCTHIM KAIbLUI, a TAKXKE APYTUe COJIHU).
Llemenm 1o cBOEMY cocTaBy 6au30K K kocTh. Ha 29,6 % unemeHT co-
CTOMT U3 OPraHMYECKUX BelllecTB 1 Ha 70,4 % — U3 HeOpraHMYECKNX
(mperMyluecTBEHHO (OCHOPHOKUCIBIH W YITICKUC/bIA KAJTbLMA).
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Mo dopMe KOPOHKHM M KOJIMYECTBY KOPHEH Pas3IUYaIOT CICAYOLINC
dbopMbl 3y60B: pesiibl, KJIBIKH, Maibie ¥ Oosblne KOpeHHbIe 3y0s1.
Y pe3loB KOPOHKa MMeeT [070ToobpasHyio ¢opmy. KopeHb y HUX
onyH. Y KIBIKOB, 3aHMMAIOLIIX MECTO 033K Pe3L0B, KOPOHKA 3a0C-
TpEeHHad, KOHYCOBUAHAA M TAKXe OIUH KOPEHb. Mansie KOpeHHbIE
3y6bl MMEIOT HIMPOKYIO YTUIOWIEHHYIO KOPOHKY M ONUH KOPCHb. Pac-
HOIAraloTcs Masible KOPEHHBIE 3yObI 1103311 pe3LoB. bonbline KOPEHHBIC
3y6BI MMEIOT GOJIbLIYIO, KYOOBUIHYIO KOPOHKY U 1Ba WX TPH KOPHA.
CMBIKAHME BEPXHUX M HIXHUX 3y0OB MMOJAYYW/IO HA3BaHUE TIPUKYCA.
[Ipu 3ToM BepXxHHE U HIKHHME 3YOBI IUTOTHO CONMPUKACAIOTCS, BEPX-
HUe pe3lbl OObIYHO BBICTYIAIOT HaJl HUXXHUMU PE3LAMU.

Yycio 3y00B MPUHATO 0003HA4aTh 3yOHOM dopMyIoii, KoTopas
npeacTapiseT coboit Jpodb. B uucnaurtene neppast uudpa obo3HAYAET
KOJIMYECTBO PE3LIOB, BTOPas — KOJIUYECTBO KIIBIKOB, TPEThS — MaJbiX
KOPEHHBIX U UeTBepTas — GONBLINX KOPEHHBIX 3y0OB Ha OIHOM CTOPO-
He BepxHel yesiiocTi. B 3HaMeHatee TAKUMM XKE YNCTaMu 0003HaYaI0T
KOIMUECTBO 3y6OB HAa OTHOM MONOBUHE HIXKHEM YeIOCTH. Y B3POCIIO-
ro uejiopeka uMeeTcs 32 3y6a, n 3yoHas ¢opmMyiia BHIJISAUT CIEAYIOo-
2-1-2-3
2+1-2-3

MosiouHbIx 3y60B y peGenka 20. 3yGHast popmysia UMeeT TaKoi BUJL:
% } 8 % Liudpsl Takxke 0003HAYAIOT YUCIO MOJIOYHMIX 3Y-
GOB Ha OAHOI TNOJOBHMHE KaXIOW YeNIOCTU: [Ba pe3la, OIUH KIbIK,
NBa GOJIBIINX KOPEHHBIX 3y0a.

MojiouHbie 3yGbl HAUMHAIOT TPOPE3bIBATLCA (TOABISATHCS) HA 6
7-M Mecsie nocie poxaeHus pebeHka. IlepBbIMU NPOPE3BIBAIOTCS
HIDKHVE MeTUalbHbie pe3libl. 3aKaHIUBAETCS MTPOPE3bIBAHHE MOJIOY-
HBIX 3yGOB Ha 3-M roay XusHu pebeHka. M3 MOCTOSHHBIX 3y6OB paHb-
[1Ie BCeX TTOSIBISIOTCS HUKHHE 3yObl, 3TO MepBbiil 60JIBLIOH KOPCHHON
3y6 U MeanaibHblil peell. CPoKy NPOpe3bIBaHKUA MOJIOYHBIX U NTOCTO-
SIHHBIX 3yOOB IIPEACTABNICHBI B TabJI. 8.

LIMM 0Opa3oM:

CaoHHbIe XKeJie3bl

MeJikHe CioHHbIe Keaesbl (TyOHbIe, eUHbie, SI3bIYHBIE, HEOHEBIC)
PACIIONOXEHb] B CTM3UCTON 000JI0UKE, MOACIM3UCTON OCHOBE 1 B TOJIILE
LIeYHOH MBIl B pOTOBYIO TIONOCTH OTKPBLIBAIOTCS TAKXKE TTPOTOKN
Tpex nap 60JbUIKMX CAIOHHBIX XeJIe3: OKOJIOYITHBIX, MOAHKHEEI0CT-
HBIX, TOABS3BIUHbIX. OKOJOYLTHBIE CIIIOHHBIC XKEJIE3bl M KEJIC3bI SI3bIKA
BBLIEJISTIOT GEKOBbI ceKpeT (cepo3Hbiii). HEOHBIC U 3aHNE A3BIYHBIC
BLLACTAIOT CU3b. [1OXHIKHEYEIOCTHbIE, MOAbA3BIYHbBIC, TYOHbIE,
JLeYHble, TePeJHHE A3BIYHBIC [IPOAYLMPYIOT CMELIAHHBIH CEKPET (ce-
PO3HBIN U CJIM3HUCTHI).
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Tadobauma 8§

Cpoku npope3sbiBanus 3y00B

HazBanue 3yba Moounbie 3y6$1, IMocrostHHbIe 3y0HI,
MeCSILIBI TOJbI
Pesel; MeanaibHBIH 6—8 6—8
»  JaTepaJbHbIi 7—9 7—9
Kneik 1620 9—12
Manslit KopeHHOI,
MEPBbII — 10—12
BTOpOi — 10—12
bonbuioit KopeHHOI’,
repBoIi 12—15 6—7
BTOpOIi 20—24 11—13
TpeTHit — 12—-26

Oxoaoymnasa xenesza, Mmacca koropoil 20—30 r, nMeetr coemUHU-
TEJbHOTKAHHYIO Karcyy, 6oJiee MIIOTHYIO Y JIaTepaJIbHOM ee MoBepx-
HOCTU. PacnosioxeHa xejie3a Ha OOKOBOM IMTOBEPXHOCTH JIMLIA, CTiepe-
JIA M HYDKE ylIHOM pakoBMHBL. K3any oHa 3ax0muT B MO3aAWYETIOCTHYIO
aMKy. Knepean xxese3a YaCTUYHO NIPUKPHIBAET KEBATSILHYIO MBIHIILY.
BBIBOAHONH NMPOTOK CIIOHHOM Xene3bl MPoOoaaeT IEYHYIO MBIILILY U
OTKPBIBAETCH HA JIATEPANIbHOM CTCHKE MpeaABepUsi pTa Ha yPOBHE BTO-
pPOTO BEPXHETo OOJIBIIIOTO KOPEHHOTO 3y0a.

Hoc)uumnetutemocmnaﬂ xese3a, Maccoit 13—16 r, pacronaraercst noja
TEJOM HIXHCH YEJIOCTH B MOAHMXKHEUETIOCTHOM TPEYroJbHUKe. XKe-
/1e3a JIXUT MOBEPXHOCTHO, IIOKPHITA KOXel ¥ TOBEePXHOCTHOM (ac-
uueir. BBIBOAHON NMPOTOK XeJe3bl OTKPBIBAETCS HA MOIBA3BIYHOM CO-
couKe COOKY OT Y3IEUKH SI3BIKA.

IHlodsasviunan xeneza, Maccoi OKoJI0 5 T, YIUIMHEHHAS, pacioo-
KEHa Ha BepXHeil nosepxHocTy anadparmel pra. Karcysa xenesbl TOH-
Kas. XKejie3a UMeeT TJIABHBIM MPOTOK (OOMBIION MONbSI3BIYHBIN), OT-
KPBIBAOIUICS Ha TOBEPXHOCTHU TMOIBSA3BITHOIO COCOYKA OOIIMM
OTBEPCTHEM C MPOTOKOM MOJHUXHEUEIOCTHOUN XeAe3bl, 1 HECKOJb-
KMX MAJIBIX IPOTOKOB, OTKPBIBAIOIIMXCS B [TONIOCTh PTa HA TMOXBA3BIY-
HOU CKJIaJIKe.
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InioTka

I'10TKa MMeeT BOPOHKooOpasHyio Gopmy LInHOM | 1—12 cM, cruiio-
HIEHHYIO B MEpeAHe-3aJHEM HaIpaBJICHUU. Bepxuuiit KOHELl MTOTKH
Gollee IINPOKMIA, MPUKPEIUIEH K OCHOBAHMIO “epella. Ha rpaHuue
mexay VI u VII meiiHpiMKM NO3BOHKAMM [JI0TKA NEPEXOINT B ruiife-
BOL. B [JI0TKE NMPOMCXOIUT NEPEKPECT ABIXATEJNbHOIO W MHUIIEBAPU-
TEJILHOTO MyTeil.

V [IOTKM BBUIEJSIOT TPY YaCTH: BEPXHIOK — HOCOBYIO, CPEAHION —
POTOBYIO Y HUXXHIOI — TOPTAHHYIO (puc. 46). Cniepen HocoBasi 4acCTb
ITIOTKU (HOCO220MmKa) COOBLIAETCA C TIOJIOCTBIO HOCA HEPE3 XOAHDL.
PoToBast 4acTh IIOTKHU (pomoaiomka) 4epe3 3eB COOBLIAeTCA € 1010C-
T10 pTa. ['OpTaHHad YacTb MIOTKU (eopmanoeaomia) B nepeaHe cBo-
el 4acTH cooDIIaeTcss ¢ TOPTAHbIO Yepe3 ee BEPXHEE OTBEPCTUC (BXxOn
B ropTaHb). Ha GOKOBBIX CTEHKaX HOCOIJIOTKM Ha yPOBHE XOaH pacro-
JTOKEHO TIApHOE 210Mo4HOe 0MEepcmue CAyxXo6bix (Eecmaxueebix) TPYO,
KOTOPBIE COSTUHSIOT IIOTKY ¢ KaXIOH CTOPOHBI € TIOJIOCTBIO CpeaHE-
ro yxa (6apaGaHHO# NOJOCTBIO) 1 CTIOCOBCTBYIOT COXPAHEHUIO B HEH
aTMochepHOTo JaBieHus. Bosjie Kaxioro IJIOTOYHOTO OTBEPCTHA CIly-
XOBBIX TPYD, MEXIYy HUM ¥ HEOHOM 3aHABECKOM paCTIONOXEHO CKOIl-
neHue TuMGPOUTHON TKAHU — MPYOHAS MUHOAAUHA. Ha rpaumniie MeXIy
BepXHeil U 3aHeN CTEHKaMU TJIOTKU HaXOMUTCsl HElapHad 210MOYHAS
mundasuna. TIOTOUHAs MUHJATMHA BMECTe ¢ TPYOHBIMM U SI3BIYHON
MUHIATMHAMH SIBJISIOTCS OPraHaMM HMMYHHOM CUCTEMBI. DTH MUHAA-
JIMHBI 00Pa3yIoT 210MouHoe AUMPOUOHOE KOAbUO [Iuporosa—Baubaeii-
epa, Urpapllee BaXHYIO poJib B QYHKIUAX VIMMYHHOM CUCTEMBI.

Crmenicy 210mKU TIOCTPOCHBI U3 HECKOIBKHX CJIOCB. BHYTPEHHSIT CH-
sycTas OGOOYKA B HOCOBO}M YAaCTH BBICTJIAHA OXHOCIOMHBIM MHOIO-
PAIHBIM PECHUTYATHIM SITUTCTIUEM. B 061aCT! POTOITIOTKH M TOPTaHHOM
qacTH TTOKPHITA HEOPOrOBEBAIOIIMM MHOFOCIOWHBIM FUIOCKHMM SIIUTE-
veM. BMecTo OGBITHOM TTOACIU3UCTON OCHOBBI Y ITIOTKH MMCCTCA TOH -
Kas TIoTHast GUOpO3Hast INTACTUHKA (T 1O TO Y H o-6aszunspHa
& a c 1 us), KOTopasl cpalieHa co CIM3UCTON 060J0UKOiA, a BBEPXY
HOPUKPEIUISETCS K OCHOBAaHMIO YepeTia. CHapyx# K ¢HuUbpo3HOif niac-
THHKE TPWICKHUT MblllieuHasi 060/104Ka, COCTOALIAs U3 KPYTOBbIX BO-
JOKOH — CXKHUMaTelew (KOHCTPUKTOPOB) TTOTKH U
MPOAOBHBIX MBI, — MO HUMATENE i TJIOTXK MU, HAYNHao-
IIMXCS HA KOCTSX OCHOBaHMS uepena. Boliesisior B € p X H 1 i, cpe -
HUM M HHXHHHN KOHCTPUKTODPBHI, KOTOPbIC B 3aaHEH
YyacTM TIOTKU OOMEHMBAIOTCA BOJIOKHAMU M 06pasyloT IPO/01bHO OPH-
EHTHPOBAHHBI TAK HA3bIBACMBIH LIOB ITOTKH. Ilpu 110TaHUM TIPO-
JONbHbIE MBIILLIBI TOAHIMAIOT IJIOTKY, a IMPKYJIAPHbIC COKPAILAIOTCH
HOC/IeOBATEbHO CBEPXY BHU3, TEM CaMbIM IPOBMIAIOT ITHLILY M3 [JI0T-
K{ B MUIUEBO/L.
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Puc. 46. Ionoctb pTa ¥ MONOCTL FIOTKYM (CATUTTATBHBIIA pacnul rOJI0BHKI):
411 — COBCTBEHHO NMOJOCTD PTa; 2 — NpeAaBepre pTa; 3 — HUKHUI HOCOBOI xoﬁ'

— TIPERABEpHE MOJIOCTH HOCA, 5 — j1oOHas Mmasyxa;, 6 — CpeaHsiss HOCOBaS;
PAKOBUHA; 7 — HMXHsSL HOCOBAsI PAKOBUHA; 8 — BEPXHSAA HOCOBASI PAKOBUHA;
9 — xmHoBMAHAs Masyxa; 10 — mIoTouHas (afeHomaHas) MUHIanuHa: 11 _
IJIOTOYHOE OTBEpCTHE CayXoBOU TpyObl; 12 — TpybHBIA Bamuk: 13 — 1\’/15{1“1(06
He§o (H€OHas1 3aHaBecka); 14 — poToBasq yacTb IJIOTKH; 15 — HééHasl MWHAQIN -
Ha; 16 — nepeureek 3epa; 17 — KOpeHb S3bIKA (43bIMHAsE MUHAATMHA), 18 —
HalrOpTaHHUK; 19 — uepenHo-HagropraHHaa ckiaamka; 20 — ropTaHHa;; 4acT,
IIOTKH; 21 — nmepcTHeBUIHBIN XpALl; 22 — MUILIEBOLI; 213 — Tpaxest; 24 — mmlb
BUIHBIA XPSiLL; 25 — noAbsA3bIYHasg KOCTb, 26 — n0ﬂ6oponoqﬂo—;lou1)ﬂ35mng;;
Mbiirma; 27 — moa6opooYHO-I3bIYHAS MBIITA;, 28 — HUXHAA YedioCTh
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ITumenon,

IIumeBox SIBISAETCS LIMJIMHAPHYECKON TpyOKOI IIMHOM §0 cM,
KOTOpasl HaYMHAeTCAd Ha YPOBHE TPaHMLBI MEXIY V u VII weiitHbIMH
[103BOHKAMM ¥ OKaHUYMBaeTcsi Ha ypoBHe XI IPYAHOTO MO3BOHKA BHA-
JeHMEM B XeNyIoK. Y MHUIIEBO/IA BHIICISIOT INEUHYIO, TPYIHYIO 1 Gproti-
Hy1o yactu. llleinas uacme nuee00a HAXOAUTCS TTO3aIU TPAXEU U MPHU-
JeXUT K TIO3BOHOUHMKY. [pyOHas uacmp MOCTETICHHO OTXOIMT OT
[TO3BOHOUYHMKA W PACTiofiaractcsl psOOM € 3aTHEH YacTbio aOpTel 1
COIPOBOXaeTcs NMPaBbIM U JI€BbIM GAyXIAIOLUMK Hepsamu. bprow-
HAaa wacmv nuweeoda caMasi KOpoTKas (1,0—1,5 cm), HaXO‘LLI/ITCH non.
nuadparMoii. B GPIOLLHYIO IIOJIOCTb TUIIEBOL IPOXOJUT BMECTE C 6nyl>{K—
JAIOIUMKA HEPBAMH depe3 MHLIEBOAHOC OTBCPCTHE nuacdparmel. Ha
CBOEM TIyTH K KeJNYIKY IIMLIIEBOJ UMEET TPH CYKCHMSA. TlepBoc cyxe-
HMe HAXOAMTCS Y CAMOTO Havalia MMIIEBOA, TIPU TIEPEXO/C [TOTKM B
MULIEBOX, BTOPOE — B TOM MECTE, [Ae MHMIICBOM TPOXOANT PSJIOM €
JIeBbLIM OPOHXOM, HA IPaHULIE MEXAY 1V 1 V rpyaHBIMU [TO3BOHKAMM,
TpeThe Cy)KEHHUE MMEETCs Ha YPOBHE MULICBOIHOTO oTBepcTHs n1uad-
parhC/I'frIzéHxa nuwesoda MIMEET CIM3UCTYI0 00O0NOYKY, MOACTU3UCTYIO
OCHOBY, MBIHIEUHYIO O0OTOUKY ¥ aIBEHTHLHIO. CJTM3KICT3$I 000104Ka
[MIEBOJA BHICTIIAHA HEOPOTOBEBAIOIUUM MHOTOCTIONHBIM IIIOCKHM
SIUTENMEM, KOTOPHIi TIpK TIePexoIe NUILEBOIA B XKETYI0K CMCHACTCH
OIHOCJOMHBIM CTOI0YATHIM SMUTETHEM. ]-IOlI(iJII/ISI/ICTaSI OCHOBA pasléu-
Ta xopotuo. Brarogapst TOJICTOH MOACTU3MCTON OCHOBE CIU3UCTAA 060-
JIouKa MuleBofa obpasyeT MPOMOJIbHBIE CKIIATKH. B cBs3y c 3TUM
MUILEBO/ HA NONIEPEYHOM pa3pe3e UMEET 3BE3A4aTylo dopmy. B moxn-
CITU3HCTON OCHOBE HAXOMATCS MHOTOYMCIIEHHBIE COOCTBEHHDBIC XeJIe-
31 OUIIEBOAA. MpllIedHas 000JI04Ka MULIEBOAA COCTONT U3 ABYX CJ10=
¢B — BHYTPEHHETO LUPKYJISAPHOIO M HApyXHOIo MPOIOJBHOTIO.
B BepxHeil 4acTv NULIEBOJA MbIIIECTHAS obonouka 06paszoBaHa rnome-
PEYHOMNOIOCATHIMU MBIlIEYHBIMH BOJOKHAMM, B CPEIHEN — OHM MO-
CTETIEHHO 3aMEeHSIOTCS IAIKMMKM MUOLMTaMA. B HIKHEH 1acTi Mbl-
LreuHast 060JI0UYKa TIOJHOCTBIO COCTOMT M3 TJadKMX MHOLMTOB.

HapyxHas — aJBEeHTULMAJIbHAasl 0BojiouKka 00pa3oBaHa PHIXJIION BO-
JIOKHUCTONH COeTMHUTENBHON TKaHbIO.

Bonpocw Oon4d MoBTOpEHUA H CaAaMOKOHTpPOISA:

1. PacckaxuTe O CTPOEHUY CTEHOK TPYOYaThIX BHYTPEHHUX OPraHoB.

2. Tepeuncante OpraHsl, OTHOCALIMECT K [IMLIEBAPUTENBHON CHCTEME,
maiiTe MM KpaTkylo (pYHKIUOHATBHYIO XapakTepUCTUKY. )

3. OMUUIMTE CTPOEHUE MOIOCTHA PTA U OPTAHOB, KOTOPHIC B HEH (WA BO3-
Jle Hee) pacnoONOXEHHl (sA3bIK, CIIOHHBIC XKeJIe3bl, 3y0bl).
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4. HazoBnTe cpoku TIpOpe3aHus MOJIOYHBIX M MOCTOSIHHLIX 3y60B. Harnn-
wute GopMyny NOCTOSHHBIX U MOJIOYHBIX 3y0OB.
5. PacckaxuTte 0 CTpOECHMM CTEHOK TIIOTKH U MUILEBOJA.

XKexynok

Kenynok CIyKUT JUIS TiepeBapruBalust nuuiy. B xxenyake nuia me-
peMelINBaeTcsl ¢ TUIIEBAPUTEILHBIMU COKAaMH, B HEM MPOMCXOANT
XMMUYecKasa nepepadborka (repesapuBaHne) MAIMN ¢ TOMOUIBIO ¢ep-
MEHTOB XeJIyIOYHOro coka. B cocTaB XenyaouHOro coka BXOIST Iel-
CHH, PEHUH, JIMIIA3a, COJISIHASA KUCA0TAa U CITM3b. JKeaya0K BBIMOJIHSET
TaKXe SHAOKPUHHYIO U BCACKIBATEJIBHYIO (PYHKLMU (BCACBIBAIOTCS CA-
Xapa, cIupT, BOja, coiu). B cTeHKax xenymka obpasyercsas BHYTpeH-
HKUI TaK Ha3bIBaeMblil aHTMAHCMHUUYECKUI (aKTOp, KOTOPLIH Croco6-
CTBYET MOITOUICHUIO TIOCTYTAIONIETO ¢ MUINEH BUTaMuHA B .

®opma. XKenygok yenoBeka HAMMOMWHACT YAAMHEHHBIH, N30T HYTbLA
MEUTOK BMECTUMOCTBIO Y B3POCJIOTO YeaoBeka ot 1,5 mo 4 n. @opma u
pasMepbl KeayaKa MOCTOSHHO M3MEHSIOTCS B 3aBUCUMOCTU OT KOJIM-
YECTBA CHEACHHON NUIM, TIOAOXKEHUS Tea U T.11. Y XeNyaKa Bhlaess-
10T CIEAYyIoLME YyacTh. BBepxy HaxXomaTcst BXOA B XENVIOK — Kapou-
aavroe omeepcmue. TIpunexaulylo K OTBEpPCTHIO YacTh Ha3blBalOT
KapAMaabHOM 4yacTblo (puc. 47). CrieBa OT BXOJA B XKeJIYA0K HAXOOUTCH
€ro paclUMpeHHas 4acTb — OHO, UAW c60d xceaydxka. Hanbosee wmnpo-
Kas 4acTb, PACIIOJAOXEHHAsS KHU3Y OT CBOAA KEJNyIKa, Ha3bIBaeTcs
meaom xwceayoka. HUxHU BRINYKITBII Kpait Xenyaka oGpasyeT u3or-
HYTYIO IYTOU 60abuiyio Kpususny, BEPXHUI BOTHYTBIA Kpail GpopMuUpy-
€T Manyio kpueusrny. KOHyCOBUIHO y3Kas TIpaBasi 4acTh XKeayaKa odpa-
3yeT npuspamuuk (nuaopyc), NEPEXONAIIUA B JBEHAILATUITCPCTHYIO
KMIIKY. B Mecre sTOTO Mepexona uMeeTcs NUJIOPUYECKOE OTBEPCTUE.
Pacnionaraercst Xenymnok B HaaupeBHOMN OGNACTU U B JIEBOM f1oapede-
pre. KapamanbHoe oTBepcTie HaxoauTest Ha ypoBHe teda X—XI rpyi-
HBIX IT0O3BOHKOB, NMPUBpPaTHUK — Ha yposHe XII rpyaHoro — I nosc-
HUYHOTO TIO3BOHKOB.

Crenku xeayaka. Y XejylKa UMEETCsl ABe CTEHKH — IIepeaHsas U
3allHsis, Y KOTOPBIX BBUAE/SIOT YEThIPE COS: CIM3UCTYIO OOONIOYKY,
MOJCIU3UCTYIO OCHOBY, MbILLIEUHYIO U cepo3Hylo obojouku. Cauzuc-
masa o6oao4ka o6pasyeT pasaMyHOM (HOPMBI M BEJIMYMHLI CKJIAIKH.
ITpononbHble CKIAAKH OPUEHTMPOBAHBI BAOJb MAJOA KPUBMU3HbBI, Ha
CTEHKaX XKejyJKa BU/HbBI KOCBIE W ToMepeuHble ckiaagku. CKIaaku xo-
POLLO BUIHBI [TIPU OCMOTPE KENYAKA U3HYTPH Y KHBOTO YeJI0BeKa TTpU
sHpockonuU. [lpu 3anomHeHUn Keiyjaka CKIAAKH DPaCHPaBIsIOTC.
B 06siacT¥ OTBEepCTHS NPUBPATHUKA, Ha IPAHULIEC KEAYAKA U IBEHA-
HATHUIEPCTHOM KHUILKHU, CJIM3UCTAs OD0A0UKa 00pa3yeT Kpyeosyro cKaao-
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Puc. 47. XKenynox:
A. TlpogonbHblil pazpe3 xeayaka. BHYTpeHH:S [TOBEPXHOCT 3alHEH CTEHKU:
| — HUIIEBOA; 2 — JHO Xejyaka; 3 — 6osbluasi KpMBU3HA, 4 — npUBPATHUKO-
Bas (MWIopH4ecKast) YacTb; 5 — OTBEPCTHE NPUBPATHUKA; 6 — cpuHKTEp IIPH-
BpaTHHUKA; 7 — CKJIaAKH CIM3MCTOH OOOJOUKH; 8 — Manasi KpMBU3HAa,
9 — Teno
B. CTpoeHue CTEHKM Xeayaka: | — cimsucrast 060J104Ka; 2 — XKeNynovyHbIe
monst; 3 — XeayAOYHbIe SIMOUKH; 4 — MBIIIeYHAs IIaCTUHKA CAM3UCTOU 000-
JIOUKHM, 5 — TNOACAM3MUCTAs. OCHOBA; 6 — MblleYHast 060NOUKa; 7 — onuHOY-
HbI TUMGOUIHDBIA Y3€10K

ky. Ha oOBEpXHOCTY CIM3UCTOM 0DONIOUKN BUIHBI HeDOoJIbIIME YYACTKH,
OTrpaHUYCHHbIE OOPO3AKAMU, KOTOPbIE Ha3bIBAKOT HceayOouHbIMU ROAA-
mu. Ha moBepXHOCTH XEJIyJOYHBIX TOJICH HAXOOATCA yIIyOaeHUsE —
HceayO0ouHble AMKU, B KOTOPBIX OTKPBIBAIOTCH IO 2—3 xeJe3bl, BbIpa-
GaTHIBAIOIIME KETYIOYHBINA COK. UHCIO JHceaydounsix Heeae3 JOCTUTAeT
35 MuIH. DTO NIPOCTHIE TPYOUaThie, HEPa3BETBIEHHBIC XKEIC3bL. Y Kax-
IOM Xeae3bl pasInyaioT JHO, IIEHKY W Mepelleck, HEPEXOA[dIIUN B
KeTyIOUHYIO IMKY. Pasmyalor cobcmeentbie HeeayooHHble dcenesbt, pac-
HOMOKEHHbIC B 00J1aCTH €ro [HA ¥ Tela, U nuaopuyeckue xceaesovl. Coo-
CTBeHHbIE XeJe3bl COIePKAT IJIaBHbIe KJIETKHU, BbIpabaThiBalOIINeE M1~
11eBapUTEIbHBIC (PEPMEHTHI (TICTICUHOTEH, XUMO3HH), O0KIaa04YHbIE,
WM TIapueTanbHbIC KJICTKH, BBIIECNSIONIME COJIAHYIO KUCIOTY, U
CIU3MCTBIE KIETKU. B cTeHKax COOCTBEHHBIX Xeie3 MMEIOTCA TAaKXKe
KeJyLOYHbIC 3HAOKPUHOLMTHI, BbIpabaTbiBalolIne OUOJIOTHUECKHU
aKTHBHBIE BEIIECTBA (CEPOTOHMH, SHAOMUH, THCTAMUH U 1P.). [Muno-
pHYyeCKHe XeJie3bl, B KOJIMYEeCTBE OKOJIO 3,5 MJH, paclojaralTcs B
06J1aCTH NIepexoaa Xeyaka B 1BEHAIIATUIIEPCTHYIO KHilIKY. [Munopu-
yecKHe Xene3bl cogepxkaT o0KIagodHbie U CAM3UCTbIE KICTKH, a TaK-
e GOJIbLIOE YHUCIO KeJTyTOUHbIX SHIOKPUHOLIMTOB.
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Hodcauzucman ocnosa y Xenynka HOBOJBHO ToJcTast, bjaromaps
yeMy CAM3MUCTas 000J04Ka JIErKo o0pasyeT ckianku. Meimeunasn 060-
A04Ka XEJYIKa Y XXMBOTO YEJIOBEKA MOIIEPXKUBAET €r0 TOHYC U OCy-
LIECTBIISET MEPUCTATIBTUKY. Y MBILICUHON OOOJIOYKM BBIAEIIIOT TPU
CJIosl: HApYKHbBIH TTPOAOJBHBINA, CPEAHUN KPYTrOBOM, & TAKXKE BHYTPECH-
HUI CII0I1 KOCBIX BOJIOKOH. HapyXHBIN ITPOJOJBHBIN CIOH JIy4lle BhI-
paxeH BIOJ1b OONBIION U MaJloi KpMBU3HBI. KpyroBoii ciioil B Mecte
repexoga Xeaylnka B JIBEHAANATUIIEPCTHYIO KHUIIKY 00pa3yeT yToJl-
meHue — chunxkmep (cocumamenv) npuspamnuuxa. llpu cokpalieHun
3TOro ¢(UHKTepa MUILEBbIE MACCHl M3 XENYAKa B IBCHAALATUIIEPCT-
HYIO KHWIIKY He nocTynamT. CHapyXU XKEIYAOK IPUKDPBIT Cepo3Hou
0060404K0lH — OpIOMUROI.

ToHnkasi KHIIKAa

ToHKas KMMKA y yeJIoBeKa HAUYMHAETCS OT IMpPUBPATHHUKA XKEJyaKa
Ha ypoBHe Mexay TedamMu X1I rpyaHoro u I nossiCHU4HOTO ITO3BOHKOB
7 3aKaHYMBAETCA BIIAJIEHUEM B CIETYIO (TOJCTYIO) KHUILKY B 00JacTH
[IpaBO# MOAB3IOILIHON IMKHU. Y TOHKOI KUIIKU BBIEASAIOT ABEHaALA~
TUIIEPCTHYIO, TOLIYIO U ITOJAB3IOIIHYIO KMIIKU. /UIMHA TOHKOW KMILIKH
y KMBOI'0O 4YesIoBeKa Kojaebsercs oT 2,2 10 4,4 M. ¥V Tpyna, Korua TOHyC
MYCKYJIATYPbl KUILIKA OTCYTCTBYET, €€ JUIMHa Kocturaet 5—6 M. Hau-
GoJiee KOpOTKasi U IIMPOKast ABEHAILIATUIIEPCTHAS KUILKA UMEET [UIA-
Hy 25—30 cM. Okon0 2/5 IMHBI TOHKOM KWMILUKY MPUHANJIEKUAT TOLEH
KWHIKE U OKOJIO */5 MITWHBI — NOJAB3J0INHON KuuliKe. JJuaMeTp TOHKOH
KULIKU He npeBbimaet 3—35 cM. Touas ¥ moAB3A0IUHAS KAIITKKA 00pa-
3YIOT TIETJIM, KOTOPHIE CHEPEIH TIPUKPHITHI OOJBIIMM CATBHUKOM, a
CBEPXY ¥ ¢ OOKOB OrpaHNYeHBl TOJCTON KuluKoi. Ciausncras 000104~
Ka TOHKOWM KHIIKY 00pa3yeT MHOTOYUCIEHHbIE KPYTOBbIE CKJIAAKH M
OTPOMHOE KOJIMYECTBO BOPCHHOK, OJ1arogapsl 4eMy YBEJIWUUBAETCS BCa-
chIBaTe/IbHAS TIOBEPXHOCTD €€ CIM3UCTON 000JOUKHU.

Jleenaduyamunepcmnan Kuwixa nMeeT GopMy NOIKOBEI, OrUdAET ro-
JIOBKY ITOJKENYIOUHOI Kejte3bl. HauanbHEIM 1 KOHeUHbIH OTACIIBI ABE-
HAAUATUIICPCTHOW KUIIKHK MOKPBITE OPIOIIMHON MOYTH CO BCEX CTO-
poH. K ocTanbHBIM OTaE/IaM JBEHATUATHUIICPCTHON KUILIKU OpIOIIHHA
TIPUVIJIEXUT JIMIID CTIEpeIn. Y IBEHAIIATUIIEPCTHON KMUIKU pa3/jidya-
IOT BEPXHIOW, HUCXOIAIIYIO, TOPHU30HTAIBHYIO H BOCXOSILIYIO YACTH.
IIpu niepexoje B TOMIYIO KMIIKY ABEHAIIATUIIEPCTHAS KMIIKa o6pasy-
€T pe3Kuii ABeHaIHATHITEPCTHLIN -TOIIEKNIICYHbET U3ru0, HaXOMSIIIUN-
cs cieBa ot Teja 11 mossCHMYHOTO 1MO3BOHKA.

Crausucras o60JIoYKa IBeHATIATUIIEPCTHON KUIITKA KPOME KPYyTo-
BBIX CKJIAJOK 00pa3yeT XOpPOIO BHIPAXKEHHYIO MPOAOJBHYIO CKIAAKY,
WAYIIYIO BAOJb 3afHeEMeTHATLHON CTEHKH €¢ HUCXOsIIIel YacTi. BHu3y
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9Ta CKJIaZKa 3aKAHUMBAETCSA BO3BBIILICHUEM — 00AbULUM deenadyamu-
nepcmuoim (hpameposbim) cocouiom, Ha BEPIIMHE KOTOPOTO OTKPBIBA-
JOTCSI OOLMIA KEeNUHBIIA MPOTOK Y TJaBHBIA MPOTOK IOAXETYI0THON
KEJEe3bl.

Towan v node300mnan KumKu MOKPHIThI OpIOIIMHOM CO BCEX CTO-
POH, OHM PACIONATAIOTCS WHTPANepPUTOHCATBHO (BHYTPUOPIOLIMHHO)
1 MMeIoT Opbikeiiky. CimaucTras 060I0UKa UX o6pasyet 600—700 kpy-
208bIX CKAAOOK W OTPOMHOE KOJIMYECTBO MMKPOCKOIIMYECKUX BBIPOC-
ToB — gopcurok (okoso 90 miiH). [loBepxHOCTh CIIU3KUCTON 0DO0JIOYKH,
1 BODCHHOK B TOM YHCJIe, TOKPBITA OAHOCIOHHBIM LIMJINHAPUIECKUM
SAMTEANEM. DTO KUIIeUHble 3MUTETNOIUThI, HEGOIBLIOE KONINYECT-

BO KHIIEYHBIX DHI0~

KPHUHOIIMTOB, a TaK-

1 Ke CIAW3UCTHIE KJIET-

5 k# (puc. 48). Ha cBo-
oonHON (anukKallb-
HOM) TMOBEPXHOCTH
KUIIEYHBIX IMUTE/IHN~
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Puc. 48. CTpoeHue BOPCUHOK TOHKOH KUILKH: BCACHIBAIOTCY TIPO-
| — KHLLEUHBIE STUTENMOLNTHI; 2 — OOKalOBHI-  ¢TRIC caxapa ¥ Tpo-
Hble KIETKU; 3 — LICHTPAIbHbIA TMMbaTHIecKuit CH-  TyKTHl MIEpeBapHBa-
Hyc; 4 — aprepuosa; 5 — BEHYyJa; 6 — KpoBe- yug 6enkoB. B ueHTpe
HOCHBIE KAMWLTSAPHI KaXaoi BOPCUHKU
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pacrosiaraeTcs LIMPOKUH CIeno HauMHAIOIINANACS JUMPATHICCKUM Ka-
MWUISAP, B KOTOPBII BCACHIBAIOTCS AMYJIBITMPOBAHHBIE XKUPHE. B npocse-
Thl MEXIY BOPCUHKAMU OTKDPBIBAIOTCS YCTbSI KUileHHbIX Kpunm (KPUIIT
JIuGepkioHa) — yriybeHuit cOGCTBEHHOM TIACTUHKYU CIM3UCTOR 060~
JIOUKU B BUAe Tpybouek mimHo# 0,25—0,55 mm.

B coOCcTBEHHO! TIJIACTUHKE CIM3HMCTON OOOJIOUKM TOHKOW KUIIKH
UMeeTCs MHOXECTBO OJUHOUYHBIX JTUMMOUIHBIX Y3€/IKOB INaMETPOM
0,5—1,5 MM, a Takxe JauMdounaHbie (TeitepoBbl) OIAIIKYU (CKOIMIEe-
HUS TUMGOOUIHBIX y3eaKoB). OHHM pacrnonoXeHbl B OCHOBHOM B CTEH-
Kax TOIB3I0ILHON KULIKH.

MplllieyHass 00004Ka, GYHKIMEH KOTOPOH sIBJIMETCs MepeMelin-
BaHHE MULICBBIX MAcC B TIPOCBETE KMUIKK U TIPOTAJIKHMBAHUE UX B CTO-
POHY TOJICTOM KMUIKH, COCTOMT U3 HApyXHOTO MPOIOJBHOTO U BHYT-
PEHHETO LIMPKYJISAPHOIO CJIOEB.

Toncrag Kumka

ToncTas KHMIKA HAUMHAETCS B MPaBOil MOAB3LOLUHON sIMKeE, TAe
PAcIIO/IOKEH €€ HauaJbHbI OTAEN — cJelas KUIlKa, U 3aKaHYMBaeT-
cs1 IPAMOM KMINIKOU, OTKPBIBAIOLIEHCS HApYXY 3aHEITPOXOAHBIM OT-
BepcTHeM. OYHKIMAME TOJICTOM KUIIKWN ABISIOTCS BCACbIBAHUE BOJIBL,
cosieil 1 POpMHUPOBaHTE KATOBBIX MACC, KOTOPBIE BRIBOISITCS M3 Opra-
HY3Ma yepes 3aTHUM IPOXOLI.

B crremnyio KMIIKY BIiafiaet TOHKasl (TOAB3IOUIHAS) KULIKa. 3a clie-
MO KUITKOI cileyeT 060104HasT KULIKa, OOXBAaThIBAIOLLIAs MET/IN TOH-
KOM KMILKH B BUAE 0007a. ¥ 000MOYHON KHUILUKHW BBIAEJISIOT BOCXOAS-
uIy1o 060J0YHYIO KHILKY, MOMEPEYHYI OOOMOYHYIO MU HUCXOISLIYIO
060IOUHYIO KUILKY. 3aKaHUMBAETCS TOICTAsl KMILKA TIPAMOi KMIIKOH,
PACIOIOXEHHOM B M0JI0CTU Majioro Taza. O61las JJIMHa TOJICTON KMIL-
KM cocTabisier 1,5—2 M, IMaMeTp KWUIKU paBeH 5—8 cM.

ToncTas KUBIKA OTJIUYAETCS CBOMM PacCIIONIOKEHWEM, TOJMLUUHOM,
a TakXe CTpoeHueM. Y clernoil U 0OONOYHON KHUIIOK IIPOXOJbHBIA
MBIILICYHBIH c/10il cOOpaH B BHJE TPEX Y3KUX .1€HM, KOTOpble OepyT
HAUYaJi0 Y OCHOBAHUSI YepPBEOOPA3HOIO OTPOCTKA M IIPOXOAAT O rpa-
HUIBI CHTMOBUIHOMN OGOMOYHON KMUIKU C MPSIMOI KULUKOH. DTH MbI-
[LIeUHBIC JICHTHI HA3BIBAIOTCS: OpbidceeyHas AeHma, 110 TUHAY KOTOPO#
K 0600YHOIT KHIIKE (TTOMEPEYHOM, CHTMOBUIHOM) MOAXOANT UX Opbl-
XeHKa, catbHuKoeds AeHma, BO3Ne KOTOPON OT TOJICTOW KUIIKH OTXO-
JSIT CAABHUKOBble OMPOCMKU, W c60000Has nenma. B CBA3M C TeM, UTO
JICHTBL IPOIOJILHOTO MBIIIIEYHOTO CJIOST KOPOY€e CaMOM KMILIKH, €€ CTCH-
KM MEXIy JeHTaMH oOpa3yloT BHITAYMBAHUA, B3AYTUS — 2aycmpol.
Craadku cauducmoii 060404KU Y TOJICTOM KHMIIKH TMONYJIYHHON (OPMBI,
a He KpYIoBbIe, KaK Y TOHKON KulUKH. Cnusucras 060J04Ka TONCTON
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KMILKM BOPCUHOK He o6pasyeT. B cinsnctoit 0607104Ke MHOTO TOJICTO-
KUILIETHBIX XejIe3 U JIMMPOUIHBIX Y3¢TKOB. LIMPKYISpHBIA MbILIIEY -
HBI CJIOM, PACIIONIOXEHHBIA KHYTPH OT TIPOLOIBHBIX JIEHT, y TOJCTOM
KMIUKU CIUIOLLHOW.

Caenas Kuuwika IMeeT TIOUTY PABHYIO JUTMHY ¢ IMpuHY (7—8 cM). Ot
HIDKHEHR 9acTH CIIeItoi KMILIKK, ¥ MecTa COMMXKEHUS MPOIOJIbHBIX MbI-
HIEYHBIX JIEHT, OTXOOUT YepBeoOpasHbIil OTPOCTOK (AMMEHAUKC), ABIS-
IouMiicst OpraHoM UMMYHHOI cucTeMsl. B MecTe BriagcHuUs MOIB3AO0UI-
HOI KMUIKHU B CJIENYIO UMEETCS NOAB3A0IIHO-CIEIIOKHILIEYHbIHA KJIanaH,
[PENATCTBYIOUIVIA 0OpATHOMY ITOCTYTUIEHUIO THIIK U3 TOJICTOM KUIUKH
B TOHKYIO (puc. 49). Drot KnanaH rnMeeT GOpMY JABYX TOJCTHIX CKIANOK

(ry6), BIAIOILUXCSI B [OJIOCTH C/IETION KMIKK. B ToMINe CKIaI0K MMeeTcst

XOPOLLO BBIPAXCHHBIA KPYroBOH CJIOl MYCKYJIaTyphbl.

Crnernasi KULIKA [IPONOJIKAETCS B 60CX00AUYI0 060004HYyI0 KUWKY,
KOTOpasi HaIPaBJIAETCS BBEPX W MMeeT UIMHY 14—18 cm. Y HuxHen
TOBEPXHOCTU TI€UEHU BOCXOIsIasi 000JOUHas KMIUKA KPYTO U3ruba-
eTcsl BAeBo (0O6pasysl MpaBblif, MEYEHOUHBIH M3IMO) M I[EPEXOJAUT B
nonepeunyio 060004nyro kuwxy. [1niHa nonepevHol 060H0YHOM KHIIKU
o4eHb BapnabenbHa (30—80 cm). OHa nepecekaeT GPIOLIHYIO OTOCTD
CIIpaBa HaJIeBO, MHOIJIA IPOBKCAET IIIyOOKO BHU3. B jieBoi yactu Oproiu-
HOW TIOJOCTH Y HUKHETO KOHIIA Ceie3eHKM IonepeyHas o0omovYHas
KMIIKA Pe3KO M3rndaeTcst BHU3 (00pasys JEBBIA, CENe3eHOUHBIN U3-
rM6) U NCPEXOANT B HUCXOOAULYI0 060004HYI0 KUWIKY JUIMHOW OKOJIO
25 cM. B ieBoit MOAB3IOLIHON SMKe CUTMOBHIHASL 000J0YHAd KUILIKa
nsrubaeTcs, obpasyeT MeTIo M CIlyckaercss B Masbiil Tas. Ha ypoBHe
MbIca KpecTLa CUTMOBUIHAS 000/104HAasl KHILUKA MEPEXOINT B IPIMYIO
KMIIKY, KOTOpasi 3aKaHYUBaeTcs 3alHUM ITPOXOJI0M.

Hpamaa xuwra vanpasisgeTcs

12 BHU3, uMeeT inHy 15—I18 cm.

4 Owna obpasyer dea uzeuba — BepX-

| S iﬂﬂ’ v HUH KpecTIOBbIA, COOTBETCTBY-

] il 0 IOIIMIA BOTHYTOCTH KpecTua, Hu
07

: Pyic. 49. Cremast KMILKa € YepBe-
/ 4 06pa3HBIM OTPOCTKOM.
; [MepenHsist cTeHKa yaajieHa:
7 | — MOAB3MONUIHO-CNETIOKUIICHHOE

OTBEPCTHE; 2 — TMOAB3IOLIHO-CIIETIO-

KUILIEYHBI KiamaH; 3 — BOCXOnd-

mwas obomgoyHas Kullika; 4 — MOA-

B3JI0IIHAsA KUIIIKA; 5 — OTBEpPCTHE

yeppeo6pasHOro OTpocTKa; 6 — Jep-

BeOOPA3HbIl OTPOCTOK (aNMNEHINKC);
7 — cnenas KMIUKa
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HUKHUN IPOMEXHOCTHBIA M3ru6, rae mpsMasi KuIika orubaer Bep-
XYLIKY KOITYMKa. B 1osocTit MaJioro Tasa npsiMas Kumika obpasyer pac-
LIUPEHNE — amnyay, KOTOpas KHU3Y CYXUBAeTCsl U NIEPEXOIUT B 3a0-
Henpoxoonot (anaavbiid) KaHal. 3aJHENPOXOAHOW KaHAJ MPOXOIUT
Yyepe3 Ta3zoBOe AHO (MPOMEXHOCTb) U 3aKaHYMBACTCS 3A0HUM MPOXO-
dom (anycom). Criepenu K npsiMOil KMLLIKe NIPUIIEXKAT Y MyXYUH CEMEH-
HblE TY3BIPBKM, CEMSIBBIHOCSIIME TIPOTOKM U ITpENCTaTeIbHAs XKeJle-
3a, pacroJIOXKeHHast BO3JIE My3bIpsl. ¥ XKEHLIWH [IpsgMas KUHIKa Criepean
TPaHUUMUT C 3a0HEH CTEHKOU Brarajuiia.

Cauzucmasn 060.404xa NIPAMON KKIIIKY B €€ BEPXHEM OTHeNe obpasy-
eT 2—3 TIonepeyHo pacrofioxeHHbie ckiaaky (puc. 50). B HuxHeM or-
fete TpsAMOil KMIIKM uMeeTcs 8—10 MpomonbHBIX CKIANoK (3adHe-
nPOXOOHBIX CcM0A606), MEXIY KOTOPBIMU DPACIIONOXKEHBI YITyOJIeHUsA
(3adnenpoxodusie nazyxu). OMHOCIOMHBIA HWIMHAPUYECKUI SNUTEINI
B TA30BOM OTJIEJI€ M aMITYJIE NMPSIMOM KUIIKK CMEHSIETCA MHOTOCTIOMHBIM
KyOM4eCKMM B 06AaCTH aHAJIbHOM YaCcTH, a Ha YPOBHE 3aJHETO MPOXO-
4 — MHOTOCJIOIHBIM TIJIOCKUM HEOPOTOBEBAIOILNM dMTUTEINEM. [Ipo-
004bHbIL CA0L MblleyHOU 060404KH Y TIPAMOR KMIUKHU CIUIOLUIHOM, JIEHT
He oOpasyet. Hupkyaspubii caoli B 001aCTU HUXHEN YaCTH aHAJIBHOIO
KaHaJIa yTOJNIAETCS U 00pasyeT gHympenHuli (Henpou360bHbiil) CHUHK-
mep 3a0He20 npoxoda. HenocpeACTBEHHO TOA KOXEH JIEXUT KoJiblUe-
OOpa3HBI Hapyxchbtld (npou3eonvHbiil)
chunkmep, 06pa3OBaHHBIA MMOMEPEUHO-
[10J0CAaTBIMH MEBILICYHBIMU BOJIOKHAMU
npoMexHocTd. O6a crHKTEpa 3aMbl-
KAIOT 3aHUNA TPOXOA M OTKPBIBAKOTCS
py akTe jJedexaluuri.

Tlo oTHOMIEHUIO K OpIOILIMHE OTIE-
JIBL TOJICTOIM KMIIKHW PACIOJIOXKEHDI I10-
pasHomy. Cnenasi KMiLUKa [TOKpbITa OpIo-
LIMHOM CO BCEX CTOPOH, PacrooXeHa
UHTParepUTOHEATHHO, OIHAKO OpbIKEil-
Kk He umeeT. TlorepeuHas obogouHas

Puc. 50. [Mpamast knuka:
1 — causucTasg o6oJioyKa; 2 — 3aZHEeNpo-
XOAHbIE (aHaJbHBIE) CTOAOBI, 3 — 3aaHe-
[pOXOAHbIE (aHaabHbIE) Tasyxu; 4 — 3ai-
HEMNPOXOAHOE OTBEPCTHE; 5 — HAPYXKHbIA
cUHKTEP 3aIHErO Mpoxoja; 6 — BHYTPEH-
HUH cdMHKTED 3aJHero mpoxoxa; 7 —
nmomepeyHas cKjalka NpsAMON KHULIKWH,
8 — aMnysa npsIMoOil KMIIKYU
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KUUIKA, CUTMOBMIHASA OOOXOYHASI KHMILKA U BEPXHSI 4acTh IPSMOi
KMILIKHM JIEXAT TAKXE UHTPANEPUTOHEAIbHO, UMEIOT OpbiKeiiku. Boc-
XOIsIIast U HUCXOAsAIasd 00000YHbIe KUITKU, CPEAHSIsl 4aCTh MPSAMOii
KMILKY TTOKPBITH OPIOLIMHON € TpeX CTOpOH (JieXKaT Me30TIepUTOHE-
anbHO). HYXXHMIA OTHeN MpsSIMOi KUUIKK pacliojaraercs BHe OpIOLIM-
HBI (3KCTPanepUTOHEATbHO), ¢ OPIOIIMHOI He COMPUKACACTCS.

IMeuenn

ITeyens sBNsIETCS caMoOlt KPYIHOM IMHILEBAPUTEIBHOI Kete3oit. OHa

HUMECT MSITKYI0 KOHCHCTEHLINIO, KpAaCHO-0ypblif iBeT. Macca ne4eHu 'y

B3pocioro 4enoseka gocturaer 1,5 kr. [MTedyenn yyactByer B obMeHe
O€NIKOB, YITIEBOAOB, XUPOB, BUTAMHMHOB. BecbMa BaKHOU siBisieTCst
KemyeobpaszoBaTesibHAsT (DYHKIUS HEYEHH.

[Teyens pacronoxeHa B GPIOIIHON NOJIOCTH cripaBa o Auadpar-
MOM, B IpaBoM nioapedepbe. JIuup HeGonbllas ee yactsb (JieBasg 4oJs)
3aXOIUT BJCBO B Ham4peBHYIO o6nactb. IlepeaneBepxusst (duagppae-
MANbHAA) NOEEPXHOCMb HeveHU TIaiKas, BBIIYKJIAs COOTBETCTBCHHO
BOTHYTOCTH auadparmet. Hyokuss (eucyepanvras) nogepxnocmo nevenu
MMEET BIaBJICHMS, OOpa3zoBaHHbIE NMPUIETAIOIWIMMH K ME€YEHU Opra-
Hamu. [lepednuii kpaii newenu octpeiii (puc. 51).

Cepnoeudnas ceaska, peCTaBsIOAs OO0 KBa JIMCTKA OPIOUIU -
HBI, NIEPEXOASIIIUE ¢ QuadparMbl Ha MEYEHb, JACIUT AMa(parMalbHyIo
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Puc. 51. Ileyeds. BucuepansHas nosepxHocTb:
I — o6wmi XeT4HbIH MPOTOK; 2 — My3bIPHBIIA NPOTOK; 3 — KENUHBIH MY3bIPb:
4 — mpapast DoJst; 5 — CKIANKA GPIOIMHLL, 6 — KPYI/iast CBSI3KA NedeHn; 7 —
KBafpaTHas nojis; 8 — jeBas Aoist; 9 — o6l NeYeHOUHEH NpoTok; 10 —
reyeHouHas aprepus; 11 — BopoTHas BeHa; 12 — XBocTaTasi 4O,
13 — HXHSIA TT0J1ast BeHa
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NOBEPXHOCTD TEYEHU Ha dge 004u — OOJIBLUIYIO ApagyHd U MEHBIIYIO
nesyro. Ha BucuepaibHON MOBEPXHOCTU BHIHBL 06€ CA2UMMANbHbLE
60po30bt 1 00HQ nonepeunas, SIBISIIOLIAsCS gopomamu nevenu. Hepes
BOpOTa B I€YeHb BXOASAT BOPOTHASI B€HA, COOCTBEHHAA IE€UCHOYHAs
apTepHsl U HEPBBI, & BLIXOIIT — 00wl neveHoUHovll NPOMOK W JIUM-
(arryeckme cocynsl. B mepenteir yacTu npaBoi carnTTaabHON 6OPO3-
Il MEXIY KeaOpamuoli u co6cmeeno npaeoi doaamu neyeny pacrona-
raeTcs XeEIYHbIM My3bIpb, 4 B 3aIHEHM YacTd 3TOH 60pO3abl NIPOXOIUT
HWXHSA 110J1as1 BeHa. Jlegas cazummanvias 60po3da B riepelHeN cBOeH
YACTU COLEPKUT KPYeayto C6a3Ky neueHu, KoTopad 10 POXIEHNS Tpel-
CTaBIgeT coboii NMyrnouHyto BeHy. B 3agHeM otnene 3Toit G0pO3/bl
pacriojlaraeTcs 3apoCluvil 8eHO3HbII npomoK, COEIUHAIOIIUK Y IUTo1a
MYITOYHYIO BEHY C HUXKHEW MOJOH BEHOM.

ITeyeHb CO BCeX CTOPOH MOKPLITA OPIOMIMHOM, KpoMe 3aaHel 110-
sepxHocTH. [Tox OploimHoONM HaxoauTces gubposnas obosouxa (I'nncco-
HoBa Karicyna). ToHKHe COeTUHUTENIBHOTKAHHBIE TIPOCIONKU BHYTPU
[eYEHHU pas3neIsIoT ee MapeHXUMY Ha doabku ipu3MaTniecKoi ¢hopMbl
JaMeTpoM okoJo 1,5 MM Kaxmast. B npociofikax Mexay JoJbKaMu pac-
MTOJIOXKEHBI MEXIOIbKOBBIE BEHBI (KOHEUHBbIE BETBU BOPOTHOW BEHBL),
MEXIOIbKOBbIE apTEPUU ¥ MEXIOJNBKOBbBIE XETUHBIE IPOTOKH, KOTO-
pble 00pa3yIOT TaK HA3bIBAEMYIO HOPMAALHYIO 30HY (HeHeHOUHYI0 mpuad-
0y). BeHo3HbIe U apTepUaIbHble KaIWUTAPHI, OTXOIAIINE OT MEXI0/Ib-
KOBBIX KDOBEHOCHBIX COCYIIOB, B IOJTbKE CIIMBAIOTCA U B LIEHTPE LOJIbKH
BIIAHAIOT B UEHTPAJIBHYIO BeHy. LIeHTpanbHble BEHBI CIUBAIOTCS APYT C
IPYTOM, VKPYITHSIOTCS M B UTOre (POPMUPYIOT 2—3 TI€YEeHOUHBIE BEHBI,
BrIafalolIye B HIDKHIOW MOAYIO BEHY.

Tenamoyume: (TIedeHOYHBIE KJIETKU) B NOJbKax oOpasylor panu-
apHO OPUEHTHPOBAHHbBIE PSIABL — HEYeHOuHble 0aAKU, MEXAY KOTO-
PBIMH TIPOXOIAT KPOBEHOCHBIE Kamwutspbl. Kaxnas neyeHouHas Ganka
[MOCTPOEHA M3 [IBYX PSIOB ITEYEHOUHBIX KJIETOK, MEXIY KOTOPbIMHU
BHYTPM OaJIKM pacrionaraercs xceaunniti kananey. Taxum oOpasoM, 1e-
YeHOYHbIE KIETKH OTHOI CBOEU CTOPOHOM MPHUIEXKAT K KPOBEHOCHO-
My KaIlWLISIPy, a IPYyTroi CTOPOHOI 00pallieHbl K XKEeIUYHOMY KaHalb-
uy. Takoe B3aMMOOTHONICHUE MEYEHOYHBIX KJIETOK ¢ KPOBEHOCHBIM
KaNWUISIPOM U XeJIYHbIM KaHaJIbIIeM TTO3BOJISIET IPOAYKTaM OOMeHa
BEILLECTB ITOCTYIATh M3 9THUX KJIETOK B KPOBEHOCHBIE KaIlUJLISIPBI (Oe-
KM, TJIIOKO3a, BATAMMHEL U JIP.) U XeJTYHbIe KaHANBLBI (kejub). AKes-
YHBIe KAHAJIbLBI HAYMHAIOTCS CJIETIO BOJM3M IIEHTPaibHOM BEHBHI M
HAIpaBIAIOTC K INepudepuy TOAbKH, TAE BIAJAlOT B MEXIOJIbKO-
Bbl€ XEJIUHBbIE TIPOTOKU. MeXIOIbKOBBIC XEIYHBIE TIPOTOKU CiUBa-
I0TCS OpYI € IPYIOM, YKPYIHSIOTCA U Y BODOT IT€YEHH 0Opasyror
OOIMIA TMEeYEeHOUYHBI MMPOTOK TYTEM CIHSAHUS HPA8020 U 1€6020
HEYeHOUHBIX RPOMOK 08, TIPUHOCIIINX XeAUb U3 COOTBETCTBYIOLINX 10~
JIei MEeYeHHU.
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Kemunblii my3bipb

ZKeyraHplii My3bIphb SABJISACTCS PE3CPBYAPOM IS KEIYH, ETO EMKOCTh
cocrapisier okoso 40 cM®. 1lHupokuii KoHell (dno) nyswips OOpaleH
KIepeay, K OCTPOMY Kparo MEeUeHU. Y3KUil KOHEW, welka ny3vipsa ne-
PEXOAUT B HY3bIPHBI NPOMOK, TIO KOTOPOMY XKeJIYb MOIMAJAeT B My3bIPh
W BBIACASETCS U3 HETO B 00Ul siceaunviii npomok. Mexy THOM U Lei-
KOH pacroyiokeHO meao ny3vips. 11y3blpb CHM3Y M ¢ OOKOB IOKPBIT
OpIOUWIWHOM, BEPXHSIS €r0 4acTb IIPWIECXKHUT K MEYEHH.

HapyxHast o60104Ka XeJUYHOTro My3nipsa (aABeHTULHUS) oOpa3oBa-
Ha PBIXJION BOJIOKHUCTOM COeNMHUTENLHON TKaublo. [Ton anBeHTULIU-
eif MMeeTcst MbILIeYHas 000/J0YKa, a MOd HE CAU3ucTas oboiouka,
KOTOpasi 00pa3yeT CKJIaAKU U BOPCUHKH, YBEJINUHBAIOIIME BCACBIBAIO-
LIYIO TIOBEPXHOCTb XETYHOTO TIY3bIps. B XXeTYHOM T1y3bIpe MHTEHCUBHO
BCachIBaeTCs BOAA, B PE3YJIbTATE YETO XEIYb CTAHOBUTCS 00sice KOH-
LeHTpUPOBaHHOMN. [Iy3bipHbrii npomok, BHIXOISIIUNNA U3 XEJTYHOTO ITy-
3BIPSI, COCAUHSIETCS C 0OWUM NeveHOYHbIM HPOMoKoM W 00pasyeT o6-
wul xceaunvid npomox ITUHON oKojo 7 cM. OOIIUIA XeTYHbIA TPOTOK
pacriojlaraeTcsd Mexjay JUCTKaMy IMeYeHOUYHO-ABEHAAlaTUIIEPCTHOM
cBs3ki. HarpaBigsace BHH3, OH MIPOOONACT CTEHKY HUCXOASIICH YaCTH
JBEHAAIATUIIEPCTHON KHUIIKY U BMECTE C MPOTOKOM TMOIKETYNOYHOMN
XKeJie3bl OTKPLIBACTCI Ha BEpPUIMHE OOJBHIOTO COCOYKA NBCHAMIIATH-
MEPCTHOM KUIUKU. B MecTe BnageHusi OOLIETO XEIYHOIO HPOTOKA B
JIBCHAILUATUIICPCTHYIO KUWIKY UMEETCSI 2A1a0KOMblueuHbili chunkmep,
PETYIUPYIOLIMIA TTOCTYIVIEHUE XETYM B KULIKY.

Iomxkenynounan xeiesa

ITomxenygounas xejie3a pacItoioXeHa IO3agu OPIOMIUHEI, TI0TIe-
peYyHO MO OTHOIIEHMIO K 3aJHell CTEHKe XUBOTa, Ha ypoBHe [—II
NOSICHUYHBIX MO3BOHKOB. ZKene3a mMeeT cepoBaTO-KpacHBIA IBET,
JONbYaTOoe cTpoeHue. MHa omKeayaIouHOM XKele3bl 0KoJIo 15—20 oM,
macca ee — 60—100 r. ¥ moaxenyaouHoi Keje3bl BbIIEISIIOT LIH-
POKYIO 201068Ky, PAaCHONOXCHHYIO BHYTPHY U3THOa IBCHAAUATUIICPCT-
HOI KMIIKH, YIJIMHEHHOE meao U Xeocm, TOCTUTAIONINI BOPOT celie-
3eHku (puc. 52). XKeneza MMeeT TOHKYIO COCAWHHUTEIBHOTKAHHYIO
Karcymy.

IMTomxenynoynast xkenesa (IMaHKpPeac) SIBISCTCH CMEUANRNONI Mceae-
30i. Y Hee YMeeTcs 9K30KPUHHAS 4acTh, BbIpabaThiBalOUIas aHKpea-
THYeckuii cox (500—700 ma B cyTKM), U SHAOKPUHHASA YacTh, 00Opa-
3YIOHIast M BbiAesifolasi B KpOBb TOPMOHBI (MHCYJIUH, TJIIOKAaroH),
PETYIMPYIOLME YIJAESBOAHBIN 1 XUPOBOM OOMEH.
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Puc. 52. [MogxenynouHas xejae3a ¥ ABCHAAIATUIICPCTHAS KULIKA.
Bua criepeu (IpOTOKM B TOJILIE TTOAXKENYIOUHOMN XKeJe3bl OTIpenapupona-
HBI, MepeIHaAs CTEHKA YacTy [BCHaJUATUIIEPCTHON KUIIKM BCKPbITHI):
| — TeNo MOMKEIYIOUHOMN Kene3nl; 2 — NPOTOK MOILKETYIOUHOM Xenesnl;, 3 —
XBOCT ITOJDKENYIOYHON Xenesbl; 4 — TONOBKA TOLKENYAOUHON XKeesbl; 5 —
MBEHANLATANEPCTHAS KMILIKA; 6 — OOBLIOH COCOYEK ABEHAALATHIIEPCTHON
KUUIKKA, 7 — KPYTOBhIE CKJIANKM ABEHALLATHIICPCTHOM KMIIKK; 8 — Masblit
CcOCOUEK IBECHATIATUIIEPCTHON KUILIKU

DK30KpUNNAA Hacmb TIODKEYIOYHOIM XKee3bl NPeACTaBIsAeT cO00H
TbBEOJISIPHO-TPYOUATYIO XeTe3y, pa3ie/ICHHYIO Ha J0JbKY TOHKUMHU
COeIMHUTENBHOTKAHHBIMHU fIEPErOPOIKAMU, OTXOAALLUMMU OT KArcCy-
JbL. Jloabku dceaesvt COCTOAT U3 QUUHYCO8, UMEIOLLUX BHU/ TTY3BIPbKOB,
CTEHKY KOTOPBIX 00pAa30BaHbl XeIe3UCThIMU KiieTKaMn. CeKpeT (naHk-
peamuueckuii cok), BbLAETAEMbI KICTKAMM XeJe3bl, TI0 6HYMPUoonb-
KOBbIM Y 001bKOBbIM NPOMOKAM TIOCTYNACT B APOMOK NOOXMCEAYOOUHOU
acene3sl, KOTOPBIU OTKPBIBAETCS B IPOCBET ABEHAALATHIICPCTHON KULL-
KU Ha BepliuHe ee OONBIIOro COCOYKa.

Indoxpunnaa wacmo NOIXKENYTOUHON XKele3bl 00pa3oBaHa rpymn-
namMu OKPYIJIbIX MM HENpPaBuiIbHOU (HDOPMBbl KIETOK, 0OPa3yloLINX
naunkpeamuyeckue ocmposxu (ocTpoBky JlanrepraHca) AnaMeTpoM
0,1—0,3 MM. [TaHkpeaTuyecKle OCTPOBKHU PACHOJIOXEHBI B TOJILLE K-
30KPMHHOM 4acTH Kesie3bl. KoanuecTBO MaHKpeaTUueCKUX OCTPOB-
KOB B [IOIKEIyJOUYHOM XeNe3e Y B3POC/IOTO Yel0BeKa KoJNebnercst ot
200 teic. mo 1800 ThIC.
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Bpommna 1 OpiomMHHAS HOJOCTD

bpromiiHa ¥ orpaHuYeHHAas el0 OPIOIIHHHAS MOJ0CTh HAXOAATCA B
OPIOUTHOM [10JI0CTH, WK B NMOJOCTH XK1BOTa. CTEHKaMU IMOJIOCTH XKU-
BOTA BBEPXY CJAYXKUT nuadparma, c3aim — MO3BOHOYHHK U [IPHIIEKA-
lue K HeMY MBILIIE, CIEpEean U C OOKOB — TMepedHsss U OOKOBbie
CTEeHKW XWBOTAa, BHU3Y — KOCTH W MBIIIIH Ta3a. U3HyTpu OproliHas
MOJIOCTh BBICT/IAHA BHYTPUOPIOLIHON dacimeli, KOTopast TaKXKe yda-
CTBYET B QOPMHUPOBAHUU CTEHOK XHUBOTA.

bponmARas noa0cTh — 3TO y3Kasl 1e/b, KOTOpas OrpaH1yYeHa 6pro-
LUIMHO# ¥ YaCTUYHO UJIU TIOJHOCTbIO TIOKPHIBaeT BHYTPEHHHE OPraHbl,
PacIoIOKEHHbIE B OPIOLIHOM TMOJIOCTH, CTEHKH XHUBOTA.

bpromuna nipencrapisieT co6oii TOHKYIO, MIPOYHYIO CEPO3HYI0 060-
JIOUKY, 06pa30BaHHYIO TUIACTUHKOW COEIUHMWTENILHONW TKAHU, TTOKPbI-
TOIl CO CTOPOHBI OPIOUIMHHON TONOCTH TUIOCKUMHM STIUTETHATBHBIMU
KJIETKaMM — Me3omeauem. Y OPIOIIWMHEI BBIACISIOT TPUCTEHOYHBIH JTUC-
TOK (napuemansuyro OprOWUHy), BICTUNAIOIIUNA U3HYTPUA CTEHKU XHUBO-
Ta, U BHYTPEHHOCTHBIN JIMCTOK (8uUcUepanbHyro GpowiuHy), TOKPhIBAIO-
HIVHA XeJyIOK, Me4eHb, CEIEe3eHKY, DOJIbIIYIO YACTh TOHKOM KHIIKUA W
npyrve opranbl. O61ast 1I0BEPXHOCTS (I110111a/Ab) OPIOLIMHEI Y B3POCIIO-
I'0 YeJIOBEKA COCTABJISIET MpUMEPHO 1,7 M2. B GplotuHHOM nostoctu (no-
JIOCTb OPIOILIMHBI) HAXOOUTCS HEOONBLIOE KOJTUYECTBO CEPO3HOU HCUO-
Kocmu. DTa XUAKOCTb, BBIIEISIONIAACS B OPIOWIMHHYIO I0JOCTh U3
KPOBEHOCHBIX KaWITAPOB, CMauMBaeT OPIOLIMHY U 0bJer4aeT CKoJjb-
SKCHHE €€ JIMCTKOB JPYI OTHOCUTENBHO APYTa TIPU MEPUCTAIBTHKE Ke-
JTyIKa, KULIOK, U3MEHEHUAX TIOJIOXEHUSE Tela. Y MYXYMH OpIOLIMHHAs
TIONOCTh 3aMKHYTast, Y XXCHILWH COO0LIAeTCs ¢ BHELIHEN Cpeqoil yepes
MaTO4YHbIE TPYOBI M NIOJIOCTh MaTKU. MeXNy napueTaabHOi OPIOLMHON
MBHYTPU U BHYTPUOPIOLIHOM daciiveil CHapyXy B HEKOTOPBIX MECTaX
uMeeTes 6oJjiee WM MeHee BhIpaXKeHHas XKUpoBasd KJieTJdaTKa.

Bucuepansnbiii aucmox 6prowuns: NOKPHIBaET CO BCEX CTOPOH HEKO-
TOpbl€ BHYTPEHHMUE OPIaHBL XEJNYI0K, OPBIKEEYHYI0O 4Y4CTh TOHKOM
KHUILKH, CJICTIVIO, [TONEPEUYHYID, CUIMOBUIHYIO OOOJOUHbDIE KHILUKH,
[IEYCHDb, CeJIE3EHKY, MAaTKy U MaTouHble TpyOnl. Takue opraHsl Hasbl-
BAIOT BHYTPUODIOWIUHHO (UHMPANEPUMOHEAABHO) PACHOAONCCHHBIMU
opeanamu, T.€. TIOKPHITEIMU OPIOLIMHOM co Bcex cTropoH. [pyrue opra-
HBI TIOKPBIThl YACTUYHO, C TPEX CTOPOH. WX Ha3BIBAIOT Me30nepumone-
aabHo pacnoaoxcernvimu opeanamu. Opravbl, Jexaline BHe OPIOLLIUHEL,
Nno3aju €¢ MapueTaJIbHOrO JIMCTKA, Ha3blBaIOT BHEOPIOLIKUHHO (3KCH -
PAnepumoneatsrio) pacnoaoxceHHsimy opeanamy. Ecam vHTpanepuToHe-
ATBHO JIEXKALIMIA OpPraH pacrojoXeH TaKuM oDpa3oM, YTO K HEMY OT
CTEHKH KXKMBOTa (OT MapUeTATbHON OPIOMIWHBI) UAYT IBA JIUCTKA 6PIO-
UIAHBI, TO 3TU JIMCTKU IMOJYYWIU HA3BaHUE Opbloceliku (OpeIXeiKa
TOHKOM KWILIKM, OpbIKeKa morepeyHoi 060104HON Kuuiku). JIBa
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JIMCTKA GPIOLIMHEI, MAYLHIHEG OT BOPOT MEUEHU K MaJloil KpUBU3HE Xe-
JYIKA ¥ OBEHAAIATUIIEPCTHOM KHMILKE, HA3HIBAKOT MAABIM CAABHUKOM,
a JUCTKH, CBHCAIOUIME BHU3 OT OOJBIION KPUBU3HBLI XKEIYAKA U 110-
KpbIBAOIINE CIIePeNN TIETJIM TOHKON KWIIKH, IOJYYHJIM Ha3BaHUE
604bULO20 CAAbHUKA.

B cBs131 €O CIIOXKHBIMU B3aMMOOTHOHIEHUSIMU OPIOLINMHBI C BHYTPEH-
HUMM OPTraHAMU B OPIOLUMHHO NOJIOCTH BBLICAAIOT YIIYOJIEHNS — CYMKH.
D10 neuenounas cymxa (B Heil pacmojiaraeTcs TeUeHb), npedceayoou-
nas cymxa (BIIEPEAN XENYIKA) U CatbHUK06as cymka (N03aau Xeaya-
ka). KpoMme Toro, uMeiotcst npaesiii M neebill Opbiceeurbie curycsl (10
CTOPOHAM OT Kpas OpbIXeWKU TOHKOW KWIIKH), OoKosebie kanaiwl (C
JaTepaibHOM CTOPOHBI OT BOCXOISIIIEH U OT HUCXOAAIEH 000T0YHBIX
KHUIIOK).

Pa3suTHEe H BO3PACTHbIE OCODEHHOCTH
NHIIEBAPUTEIHON CHCTEMBI

TTuieBapuTeIbHAA CUCTEMA Y HeloBeKa HaUMHAET pa3sBUBATLCSI HA
3-it Henmese BHYTPUYTPOOHOI Xu3HU. B 910 Bpems BHYTpeHHUI 3apo-
ABILEBOI JUCTOK (3HTOLEPMA) CBEPTHIBACTCS B TPYOKY, OOpa3yIOLIYIO
NepeuMHY0 KUWKY, 3aMKHYTYIO CIIepey U C3aJH U PACHOIOXKEHHYIO
KIepeau OT CIIMHHOM CTpyHbl — xopAel. W3 sHTOOEpMBI B JajibHEH -
meM o6pasyroTCsl DIUTEUANIbHBIA TTOKPOB OPraHOB IHILEBAPUTE]b-
HOI CHCTEMBI U €€ XKeJjle3bl, KpoMe TOJIOCTU PTa U aHAJIBHOIO KaHala.
IMeyeHp 1 TIOMXKENYIOYHAS Xejle3a TaAKKe pa3sBUBAIOTC U3 MaTepuaia
[ePBUYHOM KHUILIKK (M3 SHTOAEPMBI). POTOBAs MOJIOCTDb U €¢ OPTaHBI, U
3aIHEIIPOXOJHBIIA KaHan 06pa3yloTcst B pe3yabTaTe BIIAYMBAHUS HKTO-
JePMBbL CO CTOPOHBI I'OJOBHOTO KOHIIa 3apojbllla (pomoeas amka) v
CO CTOPOHBI XBOCTOBOTO KOHIIA 3aPO/IBIIIA (3a0HenpoXooHas AmKa). BHa:
yajie 1 POTOBas, U 3aJHENPOXOJHASA SIMKM OTHEJEHBLI OT MepPBUYHOMN
KUIIKH IBYCJIOMHBEIMU THePETTOHKAMU: [JIOTOYHOMH, KOTOpast NMpophiBa-
eTcsl Ha 4eTBEepPTOl Helesle AMOpUoreHe3a, U 3aJHENIPOXOAHOM, KOTO~
pasi IIpopbIBaeTCs HECKOJBbKO 1103Xe. B pesynbraTe 5TOTO NepBUYHAs
KWULIKA M B IlepejHel ¢Boeil 4acTu, U B 3aIHEH Mosiy4yaeT COOOIIEHHE
¢ BHelHel cpenoit. ITockonbky mepeaHUid M 3aAHUM OTAE/IbI TTUIEBA-
PUTENbHOM TPYOKH (CUCTEMBI) CHOPMHUPOBATNCE U3 SKTONEPMbI B CBSA3H
¢ 06pa3oBaHMEM POTOBOM U 3a[AHEMPOXOAHON AMOK (OYXT), SIUTEINI
W Xejie3bl, B TOM YHCle CJHOHHBIE, UMEIOT 3HTOAEPMAJIbHOE IIPOUC-
XOXJICHHUE.

OcTanbHbIE CJ0M OPraHOB MULIEBAPUTENBHON CHUCTEMBL (IIMLIEBA-
PUTEJILHOM TPYOKH), B TOM YHCIie COOCTBEHHAsI TTACTUHKA CIIU3UCTOM
000JIOUKH, IIOACTU3UCTASA OCHOBA, MBILIEYHAss M aABEHTULIMATbHAs
060704KH (M cepo3Hasi TOXe) TPOUCXOAAT U3 IepeAHel (BEHTpalb-
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HOI1) 4aCTHU CpeHEro 3apOIbIIIeBOTO JUCTKA — U3 HECeeMeHMUPOsaH-
HOU uacmu me3odepmbl.

IMepBuyHaa kuika U ¢GOPMHUPYIOUIMECSI Ha €€ OCHOBE OpPraHbI
MMM BAPUTEILHOM CUCTEMBI BHAUaJle pacloiaraloTcst BIoJb Teda 3a-
poBIIa, 110 ero mpoaoabHoi ocu. Haunnas co 2-ro Mecsilia BHyTpu-
YTPOOGHOM XH3HM HabII0MaeTCsI MHTCHCUBHBINA POCT OPraHOB MUIECBA-
PUTEIBHON CUCTEMBI, MOSIBIISICTCS BEPETCHOOOPA3HOE PACIIMPEHUE —
OyaylIuid XeJdyldoK, pacTyT B JJIWHY TOHKast M ToJjictass Kuiuku. M3
SHTOAEPMANTBLHBIX BBITITUMBaHUWI Oyayulei IBEHAAUATUTIEPCTHOM KHILIKKA
HaYMHAIOT (OPMHUPOBATECS TIeUeHDb M TTODKeIyI0YHas XKee3a. Bo Bpe-
M pocTa U JUddepeHIINPOBaHUS OPTaHOB MUILEBAPUTEIBHOM CUCTE-
MBI TIPOMCXOAUT MOCTECNCHHBIH MOBOPOT BIIPaBO (IO YaCOBOU CTpei-
K€) OpraHoB, pPacHOJOXCHHBIX B OpIOWIHONW TosocTu. Keayaok
TOBOpAUMBAETCA BOKPYI cBoeil mpogonwsHoii ocu Ha 90°. Ilpu stom
JBeHaIUATUIIePCTHAS KUIIIKA ¥ TIeYEHb cMellatoTest Bripapo. OTaes nu-
I{eBapUTEABHON TPYOKM, U3 KOTOPOro Pa3BUBACTCH TOHKAsl KUILKA,
cJleTtasi KMIIKa M BOCXOIAIIAs O0O0MOYHAsI KMITKAa IOBOPAYMBalOTCsA
BIIPABO, B KOHEYHOM uTore, Ha 270°. B pe3yabTate pocra nuiiieBapu-
TEeTLHOM TPYOKH U 3THX IIepeMelleHUX 00pa3yIoTCsi MHOTOUUCICHHBIC
TIETJIM TOHKOW KUWILIKK ¥ U3ruonl TOJCTON (000N0UHON) KHMIIKH.

Tlocne poxnaeHust pebGeHKa OpraHbl MUIIEBAPUTEIBLHON CUCTEMBI
MPOAOJIKAIOT PacTh U AP EPeHIMPOBATHCS, TPU ITOM HAOIIOAAI0T-
Cst MX BO3PACTHBIC U3MCHEHHSI.

Iomka 'y HOBOPOXIEHHOTO KOPOTKasi, €€ JUIMHA oKoo 3 cM, Hux-
HU¥ Kpal TJIOTKH Y HOBOPOXIACHHOIO HAXOAWUTCSA Ha YPOBHE MEXIY
tesiamu 111 v 1V meiinsix mo3BoukoB. K 11—12 rogam — Ha ypoBHe
V—VI nieiiHbIX MTO3BOHKOB, a B TOAPOCTKOBOM BO3pacTe — Ha YPOBHE
VI—VII 1ieiitHbIX T03BOHKOB. [JI0TOYHOE OTBEPCTHE CAYXOBOM TPYOHI y
HOBOPOXIEHHOTO PACTOOXEHO HA YPOBHE TBEpAOTro HEDA, BAMXE K
HEOHOM 3aHaBecke, MMeeT BUA Lehau. Tlocne 2—4 net oTBepcTUE Ha-
YMHAET MepeMeliaThCsi KBepXY W K3aM, COXpaHss 1UCACBUIHYIO HOop-
MY, WJIH CTAHOBHUTCS OBAJbHBIM.

IHuwesod y HOBOpOXaeHHOTO UMeeT LiMHy 10—12 ecm. K 11-—-12
rojaM JJMiHa THIUeBoma yaBauBaeTcsa (20—22 cm). Paccrosnue ot
3y00OB 10 KapAUadbHOW YacTHU XeJylKa y HOBOPOXIEHHOIO0 PaBHO
16,3 cM, B 2 roga — 22,5 cm, B 5 et — 26—27,9 cM, vy pebenka 12 et
cocrasisieT 28,0—34,2 em. TIpocser nuieBoga y pebeHka 2—6 Mecsi-
nes paseH 0,8—1,2 cM, ctapiue 6 jet — 1,3—1,8 cM. MprreyHas obo-
JIOUKa IMUINEBOAA Y HOBOPOXIEHHOTO pa3BuTa ciabo, no 12—15 ner
OHa MHTEHCUBHO PaCTET, B JajbHEHIIeM M3MeHsieTcss mano. Ciusuc-
Tast 000J104KAa Y AeTeit 10 ojHOTO Toaa 6emHa xeaezamu. ITpononbHbIe
CKJIQIKH TIOSIBIISTFOTCSL B Bo3pacTte 2—2,5 JeT.

Keaydox y HOBOPOXIEHHOTO MMeET BepeTeHOooOpasHyio GopMy.
K KOHITy MmepBOTO TOma XU3HU KENYA0K YIJIMHSIETCS, a B IeprUo oT 7
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1o 11 et npuobperaeT GopMy, KakK y B3pOCJIOro ueoBeka. Kenynok y
HOBOPOXIEHHOI'O BMeLIAeT 0Kojio 50 cM® muiiy. B KoHIIe riepBoro roga
>KM3HU BMECTUMOCTD yBenuuusaetcs 1o 250—300 cm3. B 2 roga eMKocTh
xenyaka pasHa 490—500 cm3, B 3 roma — 580—680 cMm?, K yeThipeM
rojgaM ysenuuumBaetcs 1o 750 cm?. K KoHIIYy niepuoia BTOpOTo JeTCTBA
(12 7eT) BMECTMMOCTD Xeynka BospactaeT 10 1300—1500 cm3. Y ne-
TeW, HAXOAAIMXCA Ha MICKYCCTBEHHOM BCKAPMJIMBAHUH, XKETYAOK pa-
CTAHYT, OCOOEHHO B 001aCTH NepeaHei cteHKn. Kapaus, nHo, dacTb
TeJa XeyJKa HaxXOOUTCA B JICBOM IoapeGepbe W MPUKPBITHI JIEBOIA
nosieii ieyeH. bonbitas KpUBM3HA IPUIIEXUT K HONEPEYHON 060104~
Ho#t kumke. C yMeHbIIEHUEM JIEBOM JIOU TICUCHH XKeJyIOK MpHUGI-
KaeTcsl K mepenHel OPIOHIHON CTEHKE M CMEIUAETCS B HATYPEBHYIO
obsacTs. BxoaHoe oTBepcTHE XKeJyaKa Y HOBOPOXIEHHOIO HAXOAUTCS
Ha ypoBHe VIII—IX, a oTBepcTie npuBpaTHUKa — Ha yposHe XI—XIT
IpyAHBIX 03BOHKOB. [To Mepe pocta pebGeHKa XeJyloK OIyCKaeTcs.
B 7 et nipu BEpTUKATBHOM TONIOXEHUHU Tejla BXOIHOE OTBEPCTHE Ke-
nyaka npoeuupyetrcs Mexny XI—XI rpyaHbiMu MO3BOHKaMU, a Bbl-
xonHoe — Mexay XII rpynssiM u [ mosicHuYHBIM TI03BOHKaMu. B cTap-
YECKOM BO3pACTE XKeEJIYyAOK ellle OoJblie omyckaeTcd. Crnusncras
000J10UYKa XeNyaKa Y HOBOPOXKICHHOIO OTHOCUTEBHO TOJICTAs, CKIIal-
KM BbicokMe. KoiauuecTBo XenymoyHBIX siIMOK gocturaet 200 000.
K Tpem romam KM3HM KOJMYECTBO TaKUX SIMOK cocTabister 720 000, k
aByM rogaMm — 1 300 000, x 15 rogam — 4 mun. KonnyecTBo Xenynod-
HBIX XeJe3 y HOBOpoxaeHHoro okono 500 000, y aByxmMecsayHoOro pe-
OEHKa uX yMcio gocturaet 1,8 MiTH, y IBYXJIETHHX aeTell — 8 MJIH, Y
mecTujieTHUX — 10 MJIH, y B3pOCJIOro 4enoBeKa — OKOJO 35 MJIH.
Mpnueynas 060J10uKka XeIyAKa Yy HOBOPOXIEHHOIro passBuTa ciabo
MaxkcuManbHOM TOJIIMHEBI MBITIIeYHass 000M04YKa JOocTHraeT K 15—20
ToJaM.

Tonkas kuwka y HOBOPOXACHHOTO UMeeT MIUHY 1,2—2 8 M. B 2—
3 roga ee JUIMHA BO3pacTaeT U WMeeT B cpenHeM 2,8 M. K 10 romam
JUIMHA KALIKU JOCTUIAET €€ BEJTMUMHBI Y B3POCIIOTO YenoBeka (5—6 M).
JduaMeTp KMUIKM K KOHILYy IEPBOTrO rofa XW3HU cocTasisgeT 16 MM, a
B 3 roma — 23 mM. Jleernaduyaniunepcmuas Kuuika y HOBOPOXICHHOTO
HMeeT KonbLneoOpasHylo gopmy. Hauano u KoHell €e pacrioiaraircst
Ha ypoBHe | nosicHu4HOTO MOo3BOHKA. K. 7 romaM HHUCXOZSLIAs 4acTh
3TO# KMIIKU onyckaercs Ao 1l mosgscHUYHoro no3soHka. JlyoneHajib-
HbIE XeJIE3bl Y HOBOPOXICHHOIO pa3BeTBICHBI ¢l1a60. MHTeHCHBHBII
POCT Xene3 HabmoaacTCd B nepBhie TOABI XKU3HU pebeHKa. Y mowei u
no0e30ouwHol KuwoK y HOBOPOXAECHHOTO CKIIAAKM BhIpaXeHbl ¢i1abo,
KeJle3bl HeIOpa3sBUTbl. MHOTOYMCICHHBIE BOPCUHKHU VXK€ UMEIOTCH.
Mpeleynas obonouka Takxe cinabo pa3puta. MHTEHCHMBHEIN POCT BCex
CTPYKTYp TOHKOI KMHIKW OTMEUAETCS 0 3 JIET, 3aTeM POCT 3aMelUis-
ercsi U B 10—15 et BHOBB YCUJIMBAETCH.
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Toacmas kKuwka Y HOBOPOXIECHHOTO KOPOTKasl, €€ JUIMHA OKOJIO
65 cM, rayCcTphl U CaIbHUKOBBIE OTPOCTKH Y O0OTOYHOM KHUIIKH OTCYT-
cTBYIOT. [TepBBIMU MMOSBIISIOTCS] TAYCTPHl — Ha LIECTOM MECALIE, a Callb-
HUKOBBIE OTPOCTKM — Ha BTOPOM TOLY XU3HU pebeHka. K KoHIy rpya-
HOIO BO3pacTa TojicTasd KMIIKa yiuHsercsa no 83 cM, a Kk 10 roxam
nocturaet 118 cM. JleHTl 000A0YHOM KWILKHK, IayCTPhl U CAIbHUKO-
BbIE OTPOCTKM OKOHYAaTeJbHO (popMmupylotcst K 6—7 rogam. Caenas
Kuuika y HOBOpoXAeHHOro XopoTtkas (1,5 cMm), pacrionaraeTcsi BhILIE
KpbUIa NOAB3AOIIHON KOCTH. B mpaByio MOAB3IOUIHYIO SIMKY KHILKa
OTIYCKAeTCs K cepeauHe MOAPOCTKOBOro Bospacta (14 jieT), mo mepe
pocTa BOCXoAsIIeH 06010YHON KUIUKK. TUNNYHBIN A B3POCIOrO Ye-
0BeKa BUJ cjielag KvIuka npuHuMaet K 7—10 rogam. Hoas3aouHo-
CIIETIOKMLIEYHOE OTBEPCTHE Y HOBOPOKICHHBIX 3UsieT. Y neTell craplie
roia OHO CTAHOBUTCS IIENCBMIHBIM. IT0IB3101IHO-CIETIOKHINEYHbIHI
KJIATIaH UMEET BUI HEGONBIINX CKIAIOK. Bocxodsauas 060004HaA KUWKA
KODPOTKast, Y HOBOPOXJIEHHOTO OHA ITPUKPbITA [IEYEHBIO. B 1104pOCTKO-
BOM U IOHOIIIECKOM BO3pacTe BOCXOMsILAass 006010UHAas KUIIKA OPUod-
peTaeT CTpOeHue, XapaKTepHoe /i B3pOCJIOTo yeaoBeka. flonepeurnas
060004HaA KuwKa Y HOBOPOXISHHOTO UMEET KOPOTKYIO OpBIKENKY (10
2 cm). Criepeny Xunixa MpUKpsiTa redenslo. K 1,5—2 romam mmpuHa
OpeIKeiiky yBeanuuBaercd 1o 5,0—8,5 cM, 4To crocobCTBYeT yBeau-
YEHUIO IIONBVKHOCTH KHMIIKM. Y JeTei MepBOro roja XW3HHU [UJIMHA
[OTIepeYHON 060I0YHOM KHIIKK cocTapsieT 26—28 cm. K 10 rogam ee
UMHA Bo3pacTtaeT a0 35 cM. Hawmbonbliylo miuHy mnonepedyHass 060-
JIOYHAS KWIIKA UMEET Y cTapbix moaein. Hucxodswas ob6odounas kuwka
y HOBOPOXIEHHBIX MMEET IIMHY 0KoJio 5 cM. K roay ee ayinHa yasau-
Baercs, B 5 et cocrapisieT 15 cm, B 10 netr — 16 cm. Haubonbiuei
JUTMHBI KMILKA JOCTUTAET K CTapuecKoMy Bospacty. Cuemoguonas 060-
0ouHas KuwKa y HOBOPOXJIEHHOIO (A11Ha ee oKosio 20 cM) HaxomuT-
" ¢sl BBICOKO B OPIOITHOM I0JIOCTH, UMEET JUTMHHYIO Opbikeiiky. LHupo-
Kasl ee MeTad JEXHT B IIpaBOil IMMONOBMHE OPIOUWIHOW TIOJOCTH,
COTIPUKACAETCS] MHOTIA CO ciernoi kuiukoit. K 5 rogam netnu curmo-
BUIHON KUIUKW pacIionaraipTcs Hal BxoluoM B Maisii Ta3. K 10 ronam
JUIMHA KUIUKW YBenuuuBaeTcsl A0 38 cM, a METIM €€ CHYCKalTCs B
NoJIocTh Majtoro Tasa. ITocime 60—70 jeT Kuiika CTaHOBUTCS aTpodud-
HOU BCJIEICTBME UCTOHYCHMS €€ CTeHOK. [Ipamas xuuika y HOBOPOX-
JEeHHOTO LWIMHApUYeCcKoi (GopMbl, He UMeeT aMITyjibl ¥ M3THOOB,
CKJTAIKW He BbIPAXEHBI, IJIMHA ee paBHa 5—6 cM. B nepuon nepsoro
JIETCTBA 3aBepuraercs GOpMHUPOBAHUE aMITyJlbl, a ocae 8 eT — U3TH-
60B. 3agHeNPOXOIHBIE CTOMOBI M TIa3yXW Yy AETEH XOPOO PasBUTLI.
BBICTPBIN pOCT MPAMOI KUIUIKY Habmionaercs nocie 8 net. K KoHuy
MOIPOCTKOBOTO MEpPUONa MpsSMas KMILKa uMeeT MiuHy [5—18 cM, a
auaMeTp ee papeH 3,2—5,4 cMm.
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Ileyens y HOBOPOXIEHHOrO GONBIINX pa3MepoOB, 3aHMMAaeT Gosiee
MOJIOBUHBI 00BeMa OPIOIIHOM MofiocT. Macca redeHr y HOBOPOXKIAEH~
Horo 135 r, yro cocrasiusier 4,0—4,5% maccel Tena (Y B3pOCHBIX 2—
3 %). Jlepag moJist TieUeHH 110 pa3MepaM paBHA MpaBoil Win gaxe 60ib-
me ee. HuxxHMi Kpal TI€edeHH BBIIVKIIBIN, IIOH €€ JIeBOM JoJici
pacmoyiaraeTcst 060X0YHASA KUINKA. Y HOBOPOXICHHBIX HUKHHI Kpaii
TIEYCHHU IO MpaBOH CPEeIHEKITIOUNYHON JUHUM BBICTYIIAeT U3-I1O1 pe-
GepHoii ayru Ha 2,5—4,0 cM, a 1o nepegHecpeIUHHON JIMHUM — Ha
3,5—4,0 cM HIKe MEYEBUAHOIO OTPOCTKA. Y AeTel 3—7 jieT HUXKHUH
Kpail Te4eHH HaXOAMTCS HuXe pebepHoM ayrd Ha 1,5—2,0 cMm (mo
CpeAHeKIIoUnYHOM aunun). [locie 7 mer HYXXKHUKM Kpail nedyeHu Mu3-
non pebepHoi nyru yxe He Bbixoaut. Iloa rmedeHbIO pacmosaraercst
TOJILKO XenynoK. HaumHas ¢ 3TOoro BpeMEHU CKEJIETOTOINS IeUeHU
pebeHKa MOUTH He OTIMYAETCS OT CKEJIETOTOIIMH B3POCIIOro Yej0BeKa.
Y nmeteil neyeHb OYeHb MOABIIKHA, U €€ TI0JIOXEHHUE JIEMKO U3MEHSIEeT-
Cs TIpM U3MCHEHUM TOJIOXEHHS Tesla YeJO0BeKa.

Keaunwlii ny3vips y HOBOPOXKIECHHOTO YIUIMHEHHBIH (3,4 M), OTHAKO
JTHO €ro He BbICTYIAeT M3-1oj HUXKHero kpas_neyeHu. K 10—12 rogam
JUIMHA XXeJMHOTO My3BIPs BO3pacTaeT npuMepHo B 2—4 pasa. [Ipoenn-
pyeTCsl XKEJIYHBII TTy3bIpb Ha TEPEIHIO OPIOHMIHYIO CTCHKY HUXE pe-
6epHOl Iyrv, Ha 2 CM BIIPABO OT INepeaHel CpeANHHON JTHHNN.

Ilodocenydounan xcesesa vy HOBOPOXIECHHOIO KOPOTKasl, €€ [jMHA
cocrapisieT 4—5 cM, macca paBHa 2—3 1. K 3—4-My MecsiLly Macca xe-
Jie3bl yBEJIWUMBAeTCSa B 2 pas3a, K TpeM rogam mocturaet 20 r. K 10—
12 rogaM macca xene3bl paBHa 30 r. Y HOBOpOXAEHHBIX AeTeil MoIKey-
JTOYHast Xeye3a OTHOCUTENIbHO NoABKHas. Tonorpadpuyeckuie B3auMo-
OTHOIIIEHHS JXEJIE3BI C COCETHMMU OpraHaMM, XapaKTepHEIC IJTS B3pOC-
JIOTO YeIOBEKa, YCTAHABIMBAIOTCS B MEPBbIE TOMBI XKM3HU peOeHKa.

BO]'IpOCbI o144 HOBTOPEHHUAd U CAMOKOHTPOJA!

1. Ha3zoBuTe oTaensl xenyaka. OMUIIMTE CTPOEHHE CTEHOK XKeJyaKa.

2. Ha xakue oTaensl MOAPa3AeasoT TOHKYI KUIIKy? Kakue aHatomuye-
ckMe 0CoGEeHHOCTH UMEIOTCA Y Kaxaoro otaena? ONUIIUTe CTPOEHUE BOPCH -
HOK TOHKOM KWILUKH.

3. HazoBurte oTaesbl TOJNCTOM KUIIKH, UX MECTO B OPIONIHO TOTOCTH,
oTHouIeHMe K bprouinHe. Ilepeuncianre OTIUYMS TOJCTON KUIIKU OT TOHKOM.

4. OnuIIMTE CTPOEHHE MeYeHH, ee MOoBepXHOCTH. Kak ycTpoeHa rnedyeHou-
Hast JoabKa?

5. PacckaxuTe, 4TO Bbl 3HAaeTe O CTPOCHUHU XKEIUHOIrO I1y3bIPs U XKEIUHbBIX
MMPOTOKOB.

6. HazoBuTe 4aCTU NOMIKETYIOYHOM Kelle3bl, ee MONOXKEHNE B OPIOLIHON
MOJOCTH, PACCKAXKUTE O B3aUMOOTHOHIEHUAX SK30KPUHHOU W SHIOKPUHHOU
yacTei.
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7. PaccKaXuTe O BO3PACTHBIX OCOOEHHOCTSIX OPraHoB IuieBapenus. [pu-
BeAUTe KOJUYECTBEHHBIE IMOKA3aTEIH, XapaKTepHble JUTS KaXIOTO opraHa
nyHIeBapeHwus,

IInmensie MNPOAYKTHI H NMHATATE/IbHBIC BCIICCTBA

IMuneBsie TPOAYKTHEL HEOOXOIMMBI OPraHM3My st pocTa, 0b6pa3o-
BaHUA HOBHIX KJIETOK B3aMeH OTPabOTaBIIWX CBOM CPOK M TIOTMOIIHX,
a TakoKe JUIsl BOCIIOJTHEHHS 3aIacoB SHEPIrUU, HEOOXOAUMBIX JIJIs1 XKM3-
HeIeaTeTbHOCTU U NMPoJoJikeHNs poaa. O0ilee KOJMYECTBO HOCTYHa-
IOIIMX B OPTaHU3M IUILEBLIX MPOAYKTOB M YCBOCHHBIX MUTATEJbHBIX
BEIECTB M SHEPTUM JTOKHO COOTBETCTBOBATH CYMME BELLECTB U 3HEP-
reTMYeCKUX 3aTpaT, U3pacxodOBaHHBIX Ha 0Opa3zOBaHME HOBBIX TKa-
Heif, a TakXke YIaJeHHBIX U3 opraHu3Ma.

[Tumia B ToM BUE, B KAKOM OHA ITOCTYIA€T B OPraHU3M, HE MOXET
BCOCAThCSI B KPOBb U IMM@Y M He MOXeT OBITh MCIONb30BaHAa st
BBINOJIHEHMS PA3IMYHBIX XU3HEeHHBIX (OYHKIUH. {71 yCBOSHUS ITUILIK
B OpraHax IMIUEBapHUTEIBPHOM CHCTEMBl OHA JOJIKHA ITOABCPTHYTHCS
MEXaHMYECKOM U XUMHYecKoi obpaborke. I1nuia naMeNb4aeTcs B MO-
JIOCTH pTa, NepeMelllnBaeTcsl B XKeIyIKe U TOHKOM KMILKE C NHULIeBa-
PUTEbHBIMU COKaMH, GepMEHTHI KOTOPBIX PACLICIUISIOT MUTATENb-
Hble BelllecTBa Ha GoJiee TIpOCThie cocTapisowne. [lepeBapeHHble 10
AMHMHOKUCIOT, MOHOCAXapUIOB U 3MYJIbIUPOBAHHBIX XUPOB NMUTA-
TeJILHHIE BEIIECTBA BCACHIBAIOTCS U YCBAWBAIOTCH OpraHusMoM. Boja,
MUHepaJbHbie BEHIECTBA (COJM), BUTAMHHBI YCBAWBAIOTCS B UX HATY-
pajsibHOM BHIe. MexaHnJyecKasi 1 XMMHYecKast 00paboTKa MUILLHU U TIpe-
BpallleHre ee B YCBaMBaeMBIC OPraHM3MOM BEIICCTBA HAa3bIBACTCS
TIHIIEBAPEHUEM.

Bce xumunyeckne coeqUHEHMS, KOTOPBIE UCIIONb3YIOTCSI B OpraHu3mMe
B Ka4eCTBe CTPOUTEILHBIX MaTepuajloB U UCTOUYHUKOB SHEPIruu (Oes-
KU, XAPbI U YTJIEBOIBI), HA3BLIBAIOTCS MUTATEIbHBIMH BEIIECTBAMM.

YeqoBeK OOJDKEH PEryJsspHO MOAY4YaTh C HMUIHENH JTOCTaTOMHOE KO-
JIMYECTBO TUTATELHBIX BeNIeCTB (OEITKOB, XXUPOB U YIJIEBOIOB), a TAKXKE
HeOoOXOAMMEIE BOAY, MUHEPAJIbHBIE COJTM U BUTAMUHBI.

Beaxu comepxar B cBOoeM COCTaBe BOAOPOJ, KUCIOPOA, YIJIEpOl,
asor, cepy, ¢ocdop U Apyrue 37eMeHThI. B XKeJlynke ¥ TOHKOH KHMIIKE
0eJsikH, IMOCTYNAIOLINEe B OPTaHU3M C THUILEH, paCUICTUISIIOTCS JI0 aMU-
HOKMCHOT ¥ UX COCTABJISIOUINX, KOTOPhIE BCACHIBAIOTCS U UCIONb3Y-
I0TCA 71 CHHTEe3a crienuduuecKux 1 yeaoseka 6eikos. U3 20 amu-
HOKHUCTIOT, HEOOXOVMBIX YEJIOBEKY, NEBATH ABIAIOTCA HE3aMEHUMBIM,
TAaK KaK OHU HE MOTYT CUHTE3UPOBAThCA B YEJIOBEUECKOM OpraHHU3Me.
DTO BaJIUH, TMCTUIUH, U30NEHIIUH, IEHLIMH, TU3UH, METUOHHUH, Tpe-
onnH, TpunrodaH, denmnaranuH. [lepeyncieHHble aMUHOKHCIOTHI
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JIOJIXHbI [TOCTYIATh B OPTAaHU3M € MMIIcH. be3 aTMX He3aMeHUMBIX aMU -
HOKHWCJIOT HApYyLLIAETCsl CUHTE3 HEOOXOAUMBIX YEJIOBEUECKOMY OpraHK3-
My OenkoB. benku, comepXaline MOJaHBIH Habop AMHHOKHMCIIOT, B TOM
yHCIle U HE3aMEHUMBbIC AMUHOKUCIIOTDI, HA3bIBAIOTCS GU0A02UMEeCKH RO~
HoyenHoiMu Oeaxkamu. Hanbonee LeHHBIMU SIBISIETCA GEJTOK MOJIOKA,
Msica, pbIObl, sinll. beaku pacTUTEIbHOTO NMPOUCXOXKAEHUS (KYKYPY3HhI,
MUIEHWLBI, STAMEHSI ¥ Jp.) CUMTAIOTCS HETOJHOLICHHBIMU, TaK KakK
OHHM HE COAEpXKaT IOJHOI0 Habopa aMHHOKUCIOT, HEOOXOAUMBIX IS
CHHTE3a YEJIOBEUECKHX OEIKOB.

Yeneeodwt, conepxaluive BOIOPOR, KUCIOPOM, YIIEPOI, UCIIONb3Y-
IOTCA B OpTaHU3MeE B KaueCTBE SHEPreTUYeCKUX BelIeCTB U g obpa-
30BaHMsA KJIETOYHBIX MeMOpaH. C muineid B BMAE OBOLLEeH, (hpyKTOB,
KpaxMayia U APYTUX PACTUTCIBbHBIX MTPOAYKTOB B OPraHU3M TMOCTYMAIOT
CJIOXHBIE YII€BOJbl, KOTOPHIC HA3bIBAIOT nojaucaxapuaaMu. [pu me-
peBapUBaHUU MOJUCAXAPUIBI PACHIETUISIFOTCS 0 PACTBOPUMBIX B BOJE
IUCaxapya0B U MOHOcaxapuaoB. MoHocaxapuabl (IJ110K03a, PpyKTo3a
Y Jip.) BCAChIBAIOTCS B KPOBb M BMECTE C KPOBBIO MOCTYITAIOT B OPTaHbI
¥ TKaHU.

XKupor cTyKaT UICTOUHVWKOM DHEPTUM U CITOCOOHBI HAKAIUIMBATHCS
B OpPraHU3ME B BUJC PE3EPBHBbIX MaTepHaIoB. 2KHUPHI BXOASAT B COCTaB
BCEX KJIETOK, TKAHCI, OPTaHOB, a TaKXke ClyxaT OoraTeiMu 3aracaMu
3HEPTrUM, NTOCKOJbKY MPH TOJNOJaHUU W3 XKHUPOB 00Pa3yloTCsS SHEpre-
TUYECKUE YTIEBOAbI. ZKUPBI COCTOAT U3 YIJIEPoJa, KUCI0pOIa U BOJO-
pona, IMeIOT CJIOXHOEe CTpoeHUe. B npoliecce nullieBapeHust XKUphi pac-
HICIUISAIOTCS Ha UX COCTaBJASIIOIIME — TJIMIEPHH W KMPHbIE KUCIOTHI
(OIeMHOBYIO, NAJILMETHHOBYIO, CTEAPHHOBYIO), KOTOPHIE B XXUpax Ha-
XOISITCA B PA3IMUHBIX COYETAHMSIX M COOTHOLLICHUAX. B oprannsme sxuphbl
MOTYT TaKXKe CUHTE3UPOBATHCS U3 YIJIEBOAOB U MPOAYKTOB pacilieriie-
Hud 6esikoB. HeKoTOphIe XXMPHBIE KUCIOTHL HE MOTYT 00pa30BBIBAaTLCS
B OpraHusMme. DTO OJIEMHOBasi, apaxuaoHOBasl, JIMHOJIeBasl, IMHOMM-
HOBAasi, KOTOPbi€ COICPXKATCH B PACTUTCIABHBIX Macjax.

Munepaavnsie emecmea Takxe MOCTYNAOT B OPraHU3M C MULLECH U
BOIOHW B BUJIE Pas3IMYHBIX coyieil. DTO COJU, cOoAepXkailue KajblHH,
docdop, kanui, HaTpuii, cepy, XJIop, Xeae30, MarHuii, ioa. Muo-
THUC APYTUE DJEMEHTHI MPUCYTCTBYIOT B THIIE B MaJbIX KOMHYECTBAX,
MO3TOMY WX HA3bIBAIOT MUKpOIAeMeHmamu. s pacTyliero opraHuzma
MUHEPATbHBIX Cojied TpeOyeTcs Gosblie, YeM AJisl B3POCIOTro YesloBe-
Ka, TaK KaK OHW y4YyacTBYIOT B 0Opa3oBaHMM KOCTHOI TKAHM, pOCTE
OpTaHOB, BXOASAT B COCTAaB I'€MOFNJIOOMHA KPOBU, XEJIYA0YHOIO COKa,
TOPMOHOB, KJIETOUHbIX MeMOpaH, HEPBHbBIX CUHAIICOB.

Boda, xomudecTBO KOTOPOI Y B3pOCJIOrO uejoBeKa gocturaet 65 %
0o01UeH Macchl Teja, SIBASIeTCS COCTaBHOM YacThio TKAHEBOM XXUIKO-
CTH, KPOBM, BHYTPCHHUX Cpel opraHuima. B nuiie B MaJibIX KoJInde-
CTBAaX MPUCYTCTBYIOT TAKXKE GUMAMUHDL, SIBJSIONIMECS CIOXHBIMU Opra-
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HUYECKUMM coedHeHUsIMU. BuTaMiHbBI HEOOXOAUMBI 1151 OOMEHHBIX
fIPOLIECCOB, OHU YUACTBYIOT BO BCEX OMOXHMMUYECKUX PEAKLIUAX, BIM-
SIIOT Ha PpOCT W Pa3BUTHE TeNa YeJioBeKa M ero opraHos. OTCyTCTBUE
WAV HEJOCTATOK BUTAMUHOB B MHUILE BEICT K TAXKEIBIM 3a00JeBaHN -
IM — aBUTAMMHO3aM.

B nuiie Takxe NMPUCYTCTBYIOT nuulessie 60A0KHA, SIBIISTIOLIUECS KIIET-
yaTKoil (LIEJUTI0030#), BXOASUIEH B COCTaB PACTUTEC/IBHBLIX KIICTOK.
[MyuieBbie BOJIOKHA He paciieIuisiioTesl PepMeHTaMU, OHHU CIIOCOOHBI
yIepXKUBaTh BOLY. DTO OYEHb BAXHO IS THILCBAPEHNMS, TaK KaK Ha-
OyXLIne MUILIEBbIE BOJIOKHA, PACTSTUBAs1 CTEHKHU TOJICTOM KUIUKH, CTH~-
MYJIMPYIOT TIEPUCTAIBTHKY, MPOIBWXCHHUE ITHILEBLIX Macc B CTOPOHY
npaMoi Kuuku. IToTpeGHOCTh B KOJIMUECTBE NOTPEOIAEMOI UM 1
KaueCTBEHHOM COCTaBe IMUTATEILHBIX BEILECTB (OEIKOB, XXUPOB, yIJe-
BOJOB, MMHEPAJIbHbIX BEIIECTB U BUTAMMHOB) 3aBHUCHUT OT BO3pacTa,
TT0JIa, MACCHl TeJia, BHIMTOJHAEMON paboThl.

KoanuecTBo NoTpedsieMOi SHEPTUHN B OpraHM3Me — JHeprozaTpa-
ThI U3MEPSIOT B KAJIOPYSTX (MM IKOYisix). OnHOHN Kanopyueil Ha3biBaloT
KOJIMYECTBO SHEPTUHM, HEOOXOAUMOE /UISL MOBBILIEHUST TEMIIEPATYPhI
Boanl Ha 1° C (1 kanopust papHa 4,2 JIxoyas — JIx). B opranusme 1pu
okucieHuu | r 6enkoB obpasyercst 4,1 KUIOKanopun — KKall, IIPU
OKHUCJIEHUH | T yraeBogoB — 4,1 KKan, Ipy OKUCIIEHUHU | T KUPOB —
9,3 xkkai. JJaHHbBIE O MOTPEOHOCTSIX B DHEPTUU y paBOTHUKOB Pa3NIny-
HBIX BUZOB TPyaa MpUBEISHBI B a0, 9.

Tadbavua 9

CyToYHas nOTPeOHOCTL B JHEPIUM TS JIHMI, PA3IMYHBIX KATETOpKil TpyAa

[ToTpeGHOCTL B SHEPTUU
B TeUCHME ONHUX CYTOK, KKaJj

Buasr TpynoBoit aedTesibHOCTH

Yuammecs 8—11 net 1900
Yyarueca 12—14 ner 2400
Jlrogu yMcTBEHHOrO TpyAa 2800—3000
Jlronn, 3aHsATHIE HA MEXAHM-
3WPOBAHHBIX BUAAX TPYAA 3000—3600
PabotHuku $usndeckoro Tpyaa,
B TOM YHUCJIE YACTUYHO MEXaHU3U-

3200—4000

POBaHHOTO

J , BBITIOJIHAIOLINE TXKENYIO ’
o 3700—5000 (n 6onbie)

dusnyeckyio padborty
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Ytobb! 06ecIieunTs JKU3HEHHbIE MOTPeGHOCTH OpraHu3Ma B TeUeHUE
CYTOK IIPH JIETKOM paboTe, B MULIE TOKHO ObITH He MeHee 80— 100 T
GEJIKOB, a MPU TXKENBIX (DU3NYECKHIX Harpy3kax — ot 120 o 160 r. 1na
JETeH, C y4eTOM UX POCTa M 3aTPaT SHEPTUH, KOJMYECTBO GEeNKOB B
NMIIE NPV pacyeTe Ha 1 Kr Macchl Tela AOMKHO BbITh GOJIBIIE, YeM
1St B3pociioro. Obliuee KONNYeCTBO XKMBOTHBIX M PACTUTEIbHbIX KHUPOB
B TIMINE B CYTKM NOJIXKHO ObITh He MeHee 50 1. TloTpeGHOCTD B YTJIEBO-
lax B TeUeHUe CyTOK cocrtasiseTr 400—500 r.

Tunsl nuinesapenus

IlepeBapuBanue nuiLy — nUmeBapeHHe — npPoLEece CIOXHbI. OHO
OCYLICCTBACTCS B OOCTAX OPraHOB IUIIEBAPUTETBHOM CHCTEMBI IIPHU
YYacTHH (PEepMEHTOB, BBIAEISCMBIX HUIICBAPUTENLHBIMM JKEIE3AMMU.
[ToaTomy nuieBapenye B KeyaKe, TOHKON KUIIKE HAZBIBAIOT H020CH -
Holm nueeaperuen. IlepeBapuBaHie MULIYM MPOUCXOIMT TAKKE HEMO-
CPCICTBEHHO HA MOBEPXHOCTU SMUTEIMAIBHBIX KJIETOK TOHKOU KHIH-
ky. Takoe nuiueBapeHue Ha3bIBAIOT KOHMAKMHbIM, VUTA MeMOPAHHIM
nuweeapenuem. Jleao B TOM, YTO Ha BHEILHE! TOBEPXHOCTH KJIETOYHOI
MeMOpaHbl SNUTENTUOLUTOB UMEETCS Hanbojlee BbICOKAs KOHHEHTpa-
L1l MTHIIEBAPUTEIbHBIX (DEPMEHTOB, BbIIEJISIEMBIX KUIIEYHbIMU JKeTe -
3aMu. MeMOpaHHOE NMULLEeBapeHe SABISIETCS KAK 6bl 3aKTIOUMTENLHOM
hasoil nmepeBapuBaHUS LM, TTOCIE YEro paciieIvieHHbIe OelKu u
YTJIEBOABL, SMYJIbIMPOBAHHBIC XNPBI BCACBIBAIOTCS B KPOBEHOCHBIE U
JuM@aTndecKue Kanwulsiphl.

Pacwenaenue (nepesapusanue) Genxos, >KHPOB, YINEBOJOB MPOUC-
XOIHUT C TIOMOLILIO nuwesapumenshvix pepmenmoe (cokos). dtn dep-
MEHTbI COACPXKATCS B CIIIOHE, KENYJI0YHOM COKEe, KMILIEYHOM COKE, B
KETIU M TIAHKPEATUYECKOM COKE, KOTOPBIE SABJISIOTCSI, COOTBETCTBEH-
HO, NPOAYKTaMM CEKPEIMHU CIIOHHBIX, XEJIYIOYHBIX, TOHKOKHULIEY-
HbIX M TOJICTOKMLICYHBIX XKeJle3, a TaKXKe MeYCHH U TIOMKENYI0UHOI
XeJie3bl. B TeyeHne CyToK B ITUIIEBAPHTEIIBHYIO CHCTEMY TOCTYTIaeT MPH-
MepHO 1,5 1 cmioHsl, 2,5 1 XenymodHoro COKa, 2,5 JI KUIIEYHOTO
coka, 1,2 1 xemuu, 1 71 coka MOMKENYIOUHON XKeaessl.

DepMEHTHl ABIAIOTCH BakKHEHIHUMU COCTaBJSIIOILMMHU CEKPETOB
TUIICBAPUTENbHDIX XeJie3. braronaps nuiesaputenbHpiM hepMeH-
TaM OeJIKN PacIlemISioTCs 40 aMMHOKHCIIOT, KUPbl — JI0 JIMIIEpUHA
Y KMPHBIX KMCJIOT, YIIEBOABI — 10 MOHOCAXapHaoB. [TuiieBapurein-
Hble (DEPMEHTBI IPENCTABISIOT COBGOM CIIOKHbIE OpraHuYecKue Be-
HIECTBA, KOTOPBIC JIETKO BCTYNAKOT B XMMUYECKHUE PEAKLIUU C MTHLLE-
BLIMM 1IDOAYKTaMU. DEePMEHTBI CIyXKAT TaKXKe YCKOPUTEIAMU
(Karanuzatopamu) GUONOTHYECKHX PeakIMil — pacUIEIUTEHUSA TIU-
WIEBBIX BEILECTB. BHIAENAIOT HepMEHTHI, pacLICILISIOMNE OeJIKT —
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TpoTeasbl, PACUIEIUISIOUAE KUPbl — JIMIA3bl, PACIIEIUIAIOIINE yT-
7eBOBI — aMIIa3bl. JJIs paclueruisoumx AeHcTB1ii HEOOXOAUMBI OI1-
pelleJieHHbIE YCJIOBUSI — TEMIIEpaTypa Tejla U peakums Cpelbl (kuc-
eJIOYHas).

HaHOI/Il)Ill"I:HIIl:I nnmengmeanOﬁ CUCTEMBI BHITTOJTHSIIOT Tak:Ke [IBUra-
TeJIBbHYIO (MOTOPHYI0) yHKUMIO. B opranax nuiieBapeHus muiia us-
MeJIpYAeTCS Y IePEMENIMBACTCS C MMUILEBAPUTEIbBHBIMY COKaMH, YTO
oGeciieunBaeT TeCHbBI KOHTAKT MMUIEBBIX Macc ¢ pepmentamu. Tle-
peMeIIBaHue MU ¢ OJHOBPEMEHHBIM NPOABIXEHUEM (EHOCO6CTBy—
€T HeMpepHLIBHOMY M TECHOMY €€ KOHTAKTY ¢ BCaChIBalOMIEH NOBEPXHO-
CTBIO KUIIIEYHHKA U 0oJiee IOJTHOMY BCACBIBAHMIO TMEPECBAPCHHBIX
KOMITOHEHTOB Muiy. [1pogBrKeHHe MUIIEBBIX Macc B HanpaBnefmn
K TIPAMOM KMILKe CIIocoO0CcTBYeT (GOPMMPOBAHUIO KAJOBBIX Macc M
3aBepLIAETCS YAaJIEHUEM UX U3 OpraHu3Ma.

BcaceiBanue

BeachiBan#e ITPOUCXOIUT MPEUMYLIECTBEHHO B TOHKOW KHILKE.
[TpoayKTH MUIIEBAPEHUS — AMUHOKHMCIOTHI M WX COCTaBjsAolIME,
MOHOCAXapUAbl, 3MY/JIbIMPOBAHHBIE XUPBI, & TAKXE PACTBOPEHHbBIC B
BOJIE COJIM ¥ BUTAMMHBI — BCACHIBAIOTCS B KPOBEHOCHBIC U nnM(?aTH—
yecKMe KarmwuUIsiphl CIM3UCTON 0BOJOUKH TOHKOM Kuiiku. Boaa mno-
CTyNaeT B OPraHM3M C THIIEH, a TAKXKE U3 COKOB, BBUICJIACMBIX HI/II;I
1IeBAPUTEIbHBIME XeJle3aMi. MHOTOUMUCIICHHBIE BOPCUHKH CJII/I3I/I%TO
000JI0UYKM U MUKPOBOPCUHKU IMUTEIUOLIMTOB TOHKOU KI/IH.[KIz/I ona—
3yIOT OTPOMHYIO BCAChIBATEIbHYIO TTOBEPXHOCTH (okoso 200 m?). 6op—
CHHKH 6y1arofapd UMEIOLIMMCS Y HUX COKPAIIAIOUIMMCS Y pacciia0iis-
JOLIMMCST TTAAKOMBIIIEYHBIM KJIeTKaM, paboTaroT KaK BCAChIBAIOLIUE
MuKpoHacochl. [T09ToMy BcachiBaHUE ABMISICTCS] aKTUBHBIM ITPOLIECCOM,
Ha KOTOPBII 3TIUTETMOLUMTHL 3aTPAYMBAIOT CBOIO SHEPTUIO. DUTEINO-
IIUTHI TIPOIYCKAIOT M3 MPOCBETa KMIIKKA B KPOBEHOCHOE PyCiIo neg)e—
BapeHHbIe OefiKM (aMUHOKMCIIOTHI) M IPOCThie caxapa (DITFOKO3Y 1;
3aepKUBAIOT KPYITHbIC HelepeBapeHHbie OENKU ¥ CIOXHbIE caxag_
(nomucaxapuasl). Kupsi, mepeBapeHHbIC (pacieIvIeHHbIE) B KULIE
HUKE [0 IIALEPUHA U KUPHBIX KMCJIOT, BCAChIBAIOTCA B InMaTiie-
ckve Kanmwuisipsl. Ha myTn K muMdariyeckuM Kanuuisapam LIniepuH
M XUPHBIE KHUCJIOTHl B STMTEIHAIBHBIX KJIETKaX 00pa3yloT Mesabyai-
[1Iie KXUPOBBIE KaIUli, PACTBOPUMbIE B BOAE. KMpHBIE KMCJIOThI [Epe-
BOISITCS B PACTBOPMMOE COCTOSIHME C IOMOIUIBIO XETUHBIX KHCIOT, 2—1
DIMIEPYH JIETKO pacTBOpsieTcs B Boze. [Ipy OTCYTCTBMM XETIHbIX KI/IC_
JIOT B KMIIEYHUKE, HAIIPUMED, NPH 3a00/1€BAHUSX NEUCHU WIH XKEI4
HOTO ITy3bIpsi, BCACBIBAHHE XXUPOB HE IIPOUCXOAUT, U KUPbl BLIBOAST-
Ccs BMECTE C KaJIOM.
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B ToncToi KMIIKe BeachiBaeTCA BOA M PACTBOPEHHbIE B HEll COJM.
HekoTtopble jieKapcTBEHHBIE ITPEIapaThi, HarnpuMep rjiaydeposa cojb
(cynbdar Hatpus u apyrue CyJbbonpenaparsl), IJ10XO BCACHIBAIOTCS
Uepe3 SMUTEIMANbHBI MOKPOB CIM3MCTOH 000T0UYKM KUWIKH. [Ipu
NpyUeMe TaKMX JIEKAPCTB B KMUIEYHUKE PE3KO MOBLILIACTCS OCMOTH-
YE€CKOE NaBJCHUE, BOAA 3a4CPXMBAETCH B KHIICYHUKE, PACTITUBACT
€ro, YCHJIMBACT €ro NEPUCTATBTUKY, OKa3blBAeT CIAOMTENbHOE Ieii-
CTBUE. B XKeny/iKe BCachIBAaeTCsT AIKOTOIIb, HEKOTOPBIE JIeKapCTBEHHbIE
BELECTBA — CHOTBOPHbIe (6apOUTYpaThl), acMpUH (aLeTHICAIUIIH-
J70Basi Kucota). ITuratenbHble BeleCTBa B KeIyIKe He BCACBIBAIOTCS,
TaK Kak OHU B 10CTAaTOYHOM CTEMCHHU €lle He MepeBapeHbl. B poToBoit
NOJIOCTH YEPE3 CAUBUCTYIO 000JI0UKY TTOJIOCTH PTA JIETKO BCACHIBACTCS
JIEKapCTBEHHBLI TIpenapaT — HUTPOTIMLEPHH.

Hmuenapelme B HOJIOCTH pTa

Mexanuueckast 1 xummnyeckas o6paboTKA MULIM HAYMHACTCS B [O-
JIOCTH pTa. 30eCh C MOMOLIIbIO 3y60B NMulia H3MENIbYAETCS, aHATUBUPY-
I0TCs1 €e BKYCOBBIC KayecTBa. B oTBeT Ha pasapakeHus BKYCOBBIX, Tak-
TWIBHBIX W TEMIIEPATYPHBIX PELENTOPOB, KOTOPbIE PACIIONOXEHDBI B
CJU3UCTON ODOJIOUKE A3bIKA M CTEHOK IOJIOCTH PTa, KPYIHbBIE ¥ MeJi-
KHC XKeJIe3bl BBUIE/IAIOT CItOHY. B nonocTu pra HaunHaeTcs nepesapu-
BaHUE YIJIEBOIOB, (hOPMUPYETCS MUIUEBOI KOMOK. CpeHsIs [UTTe b-
HOCTb MpeObIBaHUSA TIUILHU B [OJIOCTH PTa cocTaBister 15—20 c.

Caiona mpencrasasieT coboil MYTHOBATYIO KXKUAKOCTh cJa0oil Iie-
J04HO# peakumu. CiioHa conepxur 98,5—99.5 % Boabl u 1,5—0,5%
CYXOTO BELIECTBA, OCHOBHYIO YacTh KOTOPOIO COCTABRJISIET CJIM3b —
MyLIMH. YeM Oosbllie B CTIOHE MYLIMHA, TEM OHA 6oJiee BS3KAS 1 rycras.
MyuuH cnocobeTBYeT cKIeMBaHMIO YacTHIL ITUUIM, (POPMUPOBAHUIO
TUIICBOTO KOMKA, a TaKXKe O0JIEryaeT ero MporIaThlBAHUE — MPOXOXK-
ACHUIO €ro M3 MOJIOCTH PTa Yepes 3eB B IIOTKY. [ToMuMo MyluHa B
CJTIOHE coaepxatcst GePMEHTHI (aMuIasa, MaibTa3a) U JPYTHe Belle-
ctBa. Iox neiictBuem epMeHTa aMUNA3HE B 1IETOYHOM cpeie HauMHa-
€TCs1 pacileIICHUE yIJIeBOAOB [I0 AUCAXapUIOB (MaibTo3bl). DepMeHT
Manbrasa pacIleIUIseT MaJIbTO3y 10 MOHOCAXapuuoB (ITIOKO3bl).

Brizesnenve cioHsl mporcxomut pednexTopHo. Ilpu Bo3aeitcTBUU
MUK Ha pacrnoNOXKEHHbIE B CTEHKAaX IOJOCTH pPTa MeXaHMYeCKue,
XUMUYECKHUE, TEMNIEPATYPHBIC PELIENITOPLI HEPBHBIE UMIYJIbCHI OT HUX
110 HEPBHBIM BOJIOKHaM MOCTYNAKOT B CAIOHOOTIENUTE/IbHbBIE LIEHTPHI
Mo3ra. M3 Mo3ra K CTIOHHBIM Kele3aM HaNpaBiISIOTCA OTBETHbBIE CUT-
HaJIbl MO CUMIATHYECKMM M MapacUMITATUYECKUM BOJOKHAM BErera-

TUBHOI HEPBHO# CHCTEMBL. B cnMmaTnueckux 3dpekTopHbix HEPBHBIX
OKOHY3aHUSAX BBICBOOOXIAETCS HOPAAPEHAIMH, 10X BIUSHUEM KOTO-
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POTO CEKPETOPHBIE KIIETKY CITIOHHBIX XKeJj1e3 BbIICIISAIOT HeDOoIbIIIoEe KO-
JIMYEeCTBO IYCTOM C/IIOHBL. B mapacMMIarnyecKUX HEPBHBIX OKOHIaHUAX
BHICBOBGOXKIAETCS aLlETHIXOJINH, Oj1arogapsi KOTOPOMY CJIIOHHBIE XKe-
71e3bl BBLIEJISIIOT GOTBIIOE KOMTUYECTBO XUIKOH ctoHbl. CllfoHa BbIIE-
JSIETCS He TOJIBKO MPU HEMOCPEICTBEHHOM BO3IEWCTBUM TMUILU HA
HEPBHBIE OKOHYAHUS B CTEHKaX TMOJOCTH pTa (6e3ycinoBHO-pedrIeK-
TOpHAsl JeATelbHOCTB), a TAKXKe B OTBET Ha OOOHATENbHbIE, 3PH-
TejibHbIE, CAYXOBBIE U JAPYTHe BO3AEHCTBUA (3amax, I{BET, pasroBOp O
elle) — YCJIOBHO-PEDIEKTOPHO. }

Cnoranue nepexxeBaHHOM W CMOYCHHOM CIIIOHOU MUK — STO C10XK-
HBli1 pediekTopHbI akT. OOpa3oBaHHBIA B IMOJIOCTU PTa IMHINEBOU
KOMOK IBIDKCHUSIMM sI3bIKa, TYO W LLIEK IOMaJacT Ha KOPEHb A3bIKa.
B ciu3mcToil 06010uKe S3bIKa U MATKOTO HEGA nMeeTcst D0OIbILOE KO-
JINYECTBO YYBCTBUTEJBHBIX HEPBHbIX OKOanHm?I.u Pa3npa>xem:1e ATUX
OKOHYaHUY MULIEeH HepegaeTcs B NMPOHOJTOBaThbI MO3I K HEHMPOHaAM
LIeHTpa TJIOTaHUS (IBOMHOE SAPO SA3BIKONIOTOYHOTO M OJIYKAAIOIIEro
HepBoB). M3 3TOTO AApa HEPBHBIC UMITYIbCHI ITO ABUTATCIBHBIM (f}_bl—
HOCSLLIVM) HEPBHBIM BOJIOKHAM ITOCTYMAIOT K MBIIILAM MSTKOTO HEDa
(cTeHOK 3eBa) M [JIOTKM M BBI3bIBAIOT aKT IIOTAHUS. B sTOT MOMEHT
BXOI B HOCOBYIO I10JIOCTb 3aKPBIBAETCsl MATKUM HEOOM, HAalrOPTAaHHMK
3aKpbIBaeT BXOJ B FOPTaHb, 3aAepXUBACTCA AbIXaHHE. Ecan uenosex
BO BpeMS €/Ibl pa3TOBapUBacT, TO BXOJ M3 [JIOTKH B FOPTaHb HE 3aKpbl-
BaeTCs, M ITUIIA MOXET TMOMAacTh B IPOCBET TOPTaHHU, B IAbIXAaTC/bHBIE
nyti. BOT mouemMy BO BpeMd €/ibl HEJTb3sl pasrOBapUBaTh.

W3 poToBO# MOJOCTU OHILEBOH KOMOK JBIXEHHUEM KODHS SI3bIKA
yepe3 3¢B MOMNAajaeT BHAYalIe B POTOBYIO YaCThb ITIOTKH. B 10 BpeMsa
[IPOIOJIBHBIC MBIIIIIB! TJIOTKU (IIMIOTIOTOYHBIE, pr6H(3—FIIOTOHHbIe)
MOIHUMAIOT [JIOTKY, KaK Obl HATATMBAIOT ee Ha IMUIIeBOH KOMOK. Ox-
HOBPEMEHHO KDPYrOBble MBIl (KOHCTPUKTOPDI [JIOTKM), cCOKpallia-
ACh, MPOTATKUBAIOT ITMILLY U3 TJIOTKK B MuiLeBol. COKpallieHus Kpyro-
BbIX Y IIPOJOJAbHBIX MbIUIL, MULIEBOAA TTPOJABUTAIOT ITUIY B XCJIYIOK.
Bech myTh OT POTOBOM MOJIOCTH JIO XKEJY/IKa TBEpAas MKLLa IMPOXOIUT
3a 6—8 c, a xuakag — 3a 2—3 c.

ITnmenapenne B Keayake

[uia, MOCTYNUBIIAS U3 MUILEBOJAA B XEIYIOK, HAXOAUTCA B HEM
110 4—6 4. B xenyKe Mua MepeMeliBaeTcs € XKEeNy10THbIM COKOM 1
IO/ ero AeiicTBUEM MepeBapuBacTcs. XKeTyfouHbli COK, BbipabarbiBa-
eMBIi1 XeJle3aMH XKeTyAKa, NPEeACTaBIseT CODOM GeCLBETHYIO KNIKOCTD,
MMEIOLLYI0 KMCIIYIO peakuuio 6j1arojaps MpUCyTCTBUIO COJITHOM KHC-
notsl (HCI). Kon4ecTBO CONSAHON KMC/IOTh B XE1YNOUHOM COKE CO-
crapiseT npumepHo 0,5 %, kucnotHocTs (pH) ero BapprpyeTcs OT 0,9
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1o 1,5. 2KenymouHblil COK CONEPKUT MUIIEBAPUTENbHBIE (DEPMEHTHI —
TIETICMH, TACTPUKCUH, AUMa3y. B XeJlyIouHOM COKE MHOTO CIU3H —
MyuuHa. biaromaps HaaMUMIO COJISTHON KMCIIOTBI XEIYyTOYHBIH COK
001aa€T BEICOKUMU OaKTEPULMIHBIMHA (IIPOTMBOMMKPOOGHBIMU) CBOIA -
cTBaMu. [TOCKOMBKY kee3bl Keny/iKa BBIIEIAIOT B TeUEHHE CYTOK 1,5—
2,5 11 XKeJlyIOYHOTO COKA, TO MHIIA B XeJylKe TPEeBpall@aeTcsl B K-
KYIO Kauluiy.

DepMeHTH MENCHH U TaCTPUKCHH TIePeBapyUBAIOT (PaclIeIsoT)
O€JIKM 10 KPYITHBIX YaCTUL — TMOJUITETITUAOB, eLIe He CIIOCOOHBIX BCO-
CaThCA B KaMWUIAPbI Xkejyaka. IlemcuH Takke CTBOpaXUBAaeT Ka3ewH
MOJIOKa, KOTOPbIA B XKEAYIKE NMOABEPraeTcsi TUAPOIHU3Y. DMYIBIMPO-
BAHHBIE XXWPHbIE KOMIIOHEHTBI MOJIOKA pacluelnisfeT judnaza. Cinsb
(MyLMH) NPEAOXPaHSET CIU3UCTYIO 000JI0YKY KeIyaKa OT caMorepe-
BapuBaHus. B creHKax xenynka BhIpabaThIBACTCS TAK HA3bIBAEMBIil «BHYT-
peHHUIt akTop Kacna», HeOOGXOAMMBIN Ml BCacbIBAHMSI BUTAMWHA
B,, n 06pazoBaHUsT aHTHAHEMUUECKOI CYOCTAHLIMMU, CIIOCOOCTBYIIOLIEH
HOPMaJILHOMY KPOBETBOPeHMIO. [1py NomagaHuu B XeayI0K aiKOoroJss
(ciupTa) mAelcTBHE CIM3U OCHadIbeTcs, M TOIA CO3AalOTCH 6Iaro-
IPUSATHBIE YCJIOBUSL 1UI OOPa3OBaHUS SI3B CAM3UCTON OBONOYKH, AJS
BO3HUKHOBCHUSI BOCIIANIMTEIBHBIX SIBACHUM — racTpuTa.

BhlieneHne XemyroqHoro coka HaYMHaeTcs yxe uepe3 5—10 MuH
nocjie Havyana ¢/ibl. CeKpelist XKeNnyaouHbIX XeJle3 MPOLOJIKACTCS BCe
BpeMs, N0Ka NUINA HAXOANTCA B Xejlyake. CocTaB XKeJIyIoYHOTro CoKa
Y CKOPOCTD €TI0 BbIAECIEHUS 3aBUCAT OT KOJIUYECTBA M KAYECTBA MUTITH.
ZKMp, Kpernkue pacTBOpbI caxapa, a TaKxkKe OTPHLUATEIbHbIE 3MOLIMU
(PHEB, Mevanb) 3a7epXKUBAIOT, TOPMO3AT OOPA3OBAHUE XKETYAOUHOTO
coka. CHIbHO YCKOPSIOT 00pa3oBaHKe U BBLAEAEHUE KEIYI0UHOTO COKa
3KCTPAKTBI MsiCa M OBOIICH (OYJ1bOHBI U3 MSICHBIX M OBOIIHBIX MPO-
AyKToB). CTUMYNSITOPAMU BBIACIEHUS XeJIYIOYHOIO COKA SIBASIOTCS
TOPMOHBI, BBLIEISICMbIE SHAOKPUHOLMTAMM, TAKXKE UMEIOIIMMUCS B
COCTaBe XEYIOTHBIX XKeIe3, U BCOCABIUMECS B KPOBb IIPOLYKTHI Te-
peBapyUBaHUS TIULIINA.

Bbizenienue xesy0uHoOro coka IpoucXoamuT He TOTBKO BO BPEMsI
€Ibl, HO TIPW 3anaxe MUIIN, €€ BUHIE, Jaxe TMpPH pasToBope O e/c.
B 9TUX Ci1yuasx XKenaynIouHblil COK BBIIENAETCA B PE3YIBTATE YCIOBHO-
pe@IEKTOPHOMI IesITeIBHOCTH OpraHU3Ma.

Jnist iepeBapuBanus MUK BaXKHYIO POJTb UTPACT MOTOPUKA JKEJYI-
ka. CokpallleHWe IMaaKoil MyCKynaTypbl XeJylKa HPOVUCXOIHUT HpH
HUIMYMA B HCM IHWIIYU, 4 TAKKE Y «[OJIOAHOTO» Xenynka. Belaensior
JBa BUJA MBILIEYHBIX COKPAILEHUI CTEHOK XKeyaKa: EPUCTONY U Me-
PUCTANBLTUKY. [lepucmonoli Ha3bIBalOT CIIOCOGHOCTD XeyaAKa MIOTHO
OXBAaThIBATh HAXOSIILMECS B HEM MULIEBBIE MACCHI. DTOMY CIIOCOOCTBY-
€T TOHUYECKOE COKpalllCHUE MYCKYJIATyphl B CTEHKax Xejayaka. [Ipu
MEPUCTONE CAU3BMCTAd O0ONOUKA XKeJyAKa IUIOTHO CONPUKACACTCS C
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muueil. BeuieasieMbli XKeJTyAOUHbIA COK cpa3y K¢ CMaduBacT NpUiIc-
Xalylo K ero creHkam muiy. IlepucTanbTnKoN Ha3bIBAOT PUTMM'-
HBlE, YepeAyIoINecs BOTHOOOPAa3HbIe COKPAIEHUS MyCKY/IATyphl XKe-
aynka. Ilepucmansmuueckue COKpaujeHus MyCKyJaTypbl BOSHUMKAIOT B
067acTH KapAMaibHON YacTU XejyldKa W B BUAE HOBTOPSIOLIMXCH
yepe3 Kaxabie 40—50 ¢ BOJIH paclpoCTPaHsIOTCs B CTOPOHY NPUBpAT-
Huka. Braronaps nepucTaTbTUYECKIM BOJIHAM NIMILA B XKEJIYAKE nepe-
MeIlIMBaeTCsl M MPOABUTaeTCsl K BBIXOAY M3 XelyAKa B ABCHaIUaTH-
nepcTHyo Kuiiky. [lepeMelBanye ALK CHIOCOOCTBYET JyYILEMY €¢
CMAYMBAHUIO XeJIyJ0YHbIM COKOM M TIEpeBapUBAHUIO.

[Mpu monagaHuu B XKEJYIOK HEXOOPOKAYECTBCHHOM IUILH, CUJIb-
HO pa3IpaxalollfX BeLIECTB, IIPOMCXONUT OOpaTHast MepUCTanbTHKa
(aHTHIIEpUCTATBTHKA). [1pH 3TOM BO3HUKACT PBOTA, KOTOPAs sABJIACTCA
3aIMUTHON pedIeKTOPHON peaklipeld opraHn3ma.

CokpailleHHst MyCKYJaTypbl BOSHUKAIOT U Y IIYCTOTO XKETyIKa. 3T0
«TOJIOIHBIE COKPALLICHUS», TOABIAIOIIMECS UePE3 KaxXIbIe 60—80 MuH.
CuUUTAIOT, YTO TAKOro poJia COKPALIEHMS XKeJylKa BBI3bIBAIOTCS 1yB-
CTBOM TOJI0AA.

TMpoxByKeHWe THILM U3 XeIyAKa B TOHKYIO KHMIUKY NPOMCXOAUT
6raronapst EPUCTATbTUYECKUM BOJHAM, KOTOPbIC POTOHSAIOT MHULIE-
BYIO KalUuIly K MpUBpaTHUKY. Eciy nunopuyeckuu chUHKTEpP pac-
cnabjeH ¥ OTBEPCTUE B JIBEHANUATUIIEPCTHYIO KHULIKY OTKPBITO, TO
NHUILA TIOCTYIAET M3 XEeNyAKa B IBEHAALIATUTICPCTHYIO KUUIKY. Ecnn
OTBEPCTHE 3aKPBHITO, TO NMILIEBAst KalIMla CHOBA OTOpachIBacTCsl M3
NIPUBpPATHUKA B TJy0b XeJIyKa ¥ MPOAOIXKAET NepeBapuBaATHCH. Tlocne
[OCTYIJIEHUs TIOPLMM TIMILU B ABCHAALATUIICPCTHYIO KMIIKY e¢ ClIN-
3ucTasg 0BOJOYKa Pa3apPaXaeTcs KUCIBIM CONEPXXUMBIM U MCXaHMC-
CKUM Bo3aeiicTerem muiuy. [Trnopudeckuii cOUHKTEP MPU 3TOM ped-
JIEKTOPHO 3aKPbIBAET OTBEPCTHE, BEAYLIEE 13 KETY/IKA B KHILKY. Tlocne
HOSIBIEHUS B ABCHAILUATANEPCTHON KUILIKE IIEJIOYHON PeakLMH B CBI3H
C BBIIEJIEHHEM B HEe XeNUM M MMAHKPeaTMIEeCKOro coka B KUILKY M3
KeJyIKa [OCTynaeT HOBasl [OPUUA MULIEBON KalUMLbL ¢ €¢ KMCIOU
peakuueit. TakuMm 00pa3oM, NULIEBas KAlINLQA MOPLMAMU U3 XKelyaKa
BHIOpACHIBACTCS B ABEHAAUATUIIEPCTHYIO KHLIKY.

IumesapeHne B TOHKOH KHIIKe

Knmeunoe nuuieBapeHne HadMHAETCsT YK€ B JBEHAILATUIICPCTHON
KHUIIKe, KOTOpas UTpaeT ocobyio poib B nuiueBapeHnd. B mpocser
JBEHAILATHIIEPCTHON KUIIKM BbIIEISIIOTCS HE TOJIBKO CEKPETHI €€ co6-
CTBEHHBIX JXeJIe3, HO M Xeldb, a TAKXKE NaHKpeaTuueckuil cok. Cex-
pem ycene3 06eHaduamMunepCMrol KUKy COIEPXUT MyUMH, 3allln1la-
JOLLMIA CIU3NCTYIO 000JIOUKY, a Takxke (PEPMEHTHI, PACLICIUIAIONINE
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6€eJI0K, U SHTEPOKUHA3Y, TIPEBPAIAIOIIYIO HEAKTUBHLIH (PEPMEHT 11O -
KEJIyJOUHOTO COKa TPUIICMHOTEH B aKTHUBHBIM TPUITCHUH.

Hlankpeamuueckuit cox (ceKpeT MOKETYTOYHON XeNes3nl) OecBeT-
HbIM, UMeeT 1ieoyHylo peakunio (pH 7,3—8,7). OH comepxur pas-
JINYHblE THLIEBAPUTEIBHBIC (PEPMEHTHI, NepeBapuBalolINe GejIKu,
KUPSBL, yraesosl. [Toa Bo3aeiicTBieM GepMEHTOB TPUIICMHA U XUMO-
TPHUIICHHA OeJIKM MepeBapuBalOTCsa 0 AMUHOKUCIIOT. JIMIIa3a pacuiern-
JISET XVPbL 1O INIMHEPUHA U XWPHBIX KUCITOT. AMIIIa3a U MasbTas3a
[IepeBapUBaIOT YIJIEBOABI A0 MoHocaxapmnoB. Cekpelms coKa HOI-
KEeJYAOYHOM XKeJie3bl MPOUCXOANT PedIeKTOPHO B OTBET HA CUrHANBI,
HUIYLIWE OT PEUENTOPOB B CAUZUCTOM 000JI0UKE MOJOCTU PTa, a TAKKE
Ha pasfapaxXeHue CIU3UCTOU 000JI0YKU ABEHAAIIATUNEPCTHON KUILKHU
KHUCJIOW NUIIEBON Kalluuel, mocTynatouieit us xenynka. Cekpenuio
MULLEBAPUTENBHBIX (PEPMEHTOB TOKEYIOUHOM XKeae3bl CTUMYITUPY-
0T TaKXe TOPMOHDBI CEKPETHH U ITAHKPEO3UMMWH, BBIAECASIEMbIE SHIOK-
PUHOHMTAMM JBEHAJUATUIIEPCTHON KUIIKH B OTBET HA XMMWYECKHUE U
MeXaHWYECKHEe Pa3ApAKEeHUs Nuilei. B MomKemyIouHyIo Kejnesy 9TH
TOPMOHBI MOCTYTIAIOT ¢ TOKOM KPOBW U3 COCYJOB JIBEHAILATUIIEPCT-
HOU KHMHIKH.

Keaus, 0OpasyoLIAsICA B IEUEHU B TPOMEXYTKE MEXIY NIPHEMAMHU
NMIUY, [10CTYNAECT B KEJIYHBIA MYy3bIPb B XKUIKOM BUIE, KOHLIEHTPH-
pyeTcsa TaM B 7—38 pa3 (BoJa BCaChIBAETCS B CTEHKU XKEJTUHOTO My3BIPst).
IMocTynawoluasi B ABEHaALATUNECPCTHYIO KMIIKY XKETUb BbLIECASETCS U3
JKEJTMHOTO NY3bIpsl. ZKenub, UMEIOLas 30JI0TUCTO-KENThI LBET, COAEp-
KWT XETYHBIE KUCIOTHI, KEJIYHBbIC MUTMEHTHI, XOJEeCTepUH M Ipyrue
BelecTsa. B TeueHne cytok obpasyercs 0,5—1,2 1 xenun. Kemdb sMyis-
CUPYET XUPbI A0 MEJbYalllliMX Kalejdb W CHOCOOCTBYET MX BCACHIBA-
HHIO, AKTUBUPYET MULLEBAPUTENbHEIE (DEPMEHTDI, 3aMe IIAeT THUILOCT-
HbIe IIPOLECCHE, YCUIUBACT NEPUCTATBTHKY TOHKOW KUIIKH.

Kenmdeobpa3oBaHue M MOCTYIUIEHUE XeTYH B ABEHAALATHIIEPCT-
HYIO KHIIKY CTUMYJIUPYIOTCS NIPUCYTCTBHEM TTHLIN B XEJIVIKE U ABE-
HaILATUIIEPCTHON KUILKE, a TAKXKE BUAOM U 3allaxOM M PErYINpYyeTCs
HEPBHbIM U TYMOPAJIbHBIM IYTAMU.

W3 neeHamuarunepcTHo# KUIIKY (6aromaps ee MEPUCTAIBTHKE)
nuieBas Kailluua NMPOABUTAaeTCs B TOHIYIO KHWIIKY, a 3aTeEM B IOJ-
B3IOLUIHYKO KUIIKY. BBIACHSIEMBI KUIIEUHBIMU XeJe3aMU B OTBET Ha
MEXaHUYECKME U XMMUUYECKUE Pa3lipakeHUs Kuuteunvti cox (10 2,5 1 B
CYTKMW) paclleIvisieT MenTuabl (0esiKM) J0 aMMHOKHUCIOT, caxapa
(nonm- u gucaxapuasl) — 0 TTIOKO3bI M GPYKTO3LL. B KUIIEUHOM COKe
CONEPXKHUTCA 22 MUILEBapUTETHLHBIX EPMEHTA, B TOM YUC/IE BHTEPO-
KMHAa3a (aKTUBATOD TPUTICUHOTEHA MOXKEIYIOUHON XKeJle3bl), eNTH-
Jlasa, JIMIa3a, amuiasa u ¢ocdarasa, caxapasa M ap.

[InuieBapeHye NPOMCXOMUT KaK B MPOCBETE TOHKOM KUMIKH (I10JI0-
CTHOE IIUILEBAapeHUE), TaK U Ha TTOBEPXHOCTH MHKPOBOPCHHOK Lle-
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TOUHOM KaeMK! KHUIIEYHOro DMUTENns (IPUCTEHOYHOE, WK MeMO-
paHHOe muLIeBapeHye) (puc. 53).

OxoHuaTeJpHOE NepeBapyBaHue MULIKM M BCAachIBAaHUE TPOAYKTOB
MepeBapuBaHMsl (10 aMHHOKHUC/IOT, MOHOCAXapUIOB, SMYJIbIMpOBaH -
HBIX XHAPOB) TIPOMCXOAMT IO Mepe MPOABIKEHMS MUIICBBIX MacC B
HATMpaBIeHUH OT JIBEHAILATUIIEPCTHOM KUK B IIOAB3OUIHYIO KUIIKY
U manee, B CJAENYyIO KMUIKY. JIBDKeHHe TTHIICBBIX MACcC BLIMOIHACTCA B
pe3y/ibTaTe COKpPAIeHUs! LUPKYIAPHOTO U TIPOAOJBLHOTO MBILEHHLIX
CIIOEB B CTEHKAX TOHKOM KMILKH. Beigensior ABa BUAa ABMKCHHUHM TOH-
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Puc. 53. B3aMOOTHOLIEHUS TIOJOCTHOrO M MEMOPAHHOTO NHILEBAPEHUS
(Kocuuxuit T.H., 1985):
A — [OAOCTH KMIIKK 6€3 MMIIEBOIl MAacchl; B — MOMOCTh KMUIKM C [THILEBOH
Maccoit; 1 — depMeHTBl B MOJIOCTH KUIIKH, 2 — MHKPOBOPCHUHKY; 3 — ep-
MEHTBI Ha TIOBEPXHOCTA MHUKPOBOPCHHOK; 4 — TOPBI KAeMUarToro SMUTCINA;
5 — MUKpO6; 6, 7 — THUIEBBIE MACChl HA PA3THYHBIX CTAANSX TUIPOIN3A
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KOKHUIIIEUHBbIX TI€TE/b: MEPUCTANBTHYECKUX U MaSITHUKOOOPA3HBIX.
IlepucTanpTrKa B BUAE COKPATUTEIbHLIX BOJIH BO3HHWKAET B HAYA/lb-
HBIX OTIECTaX TOHKOM KHILKH, 3aTeM 3TH BOJHBI Npoberatot A0 cliernoi
Kuiiky. [Tpu 3TOM nuieBble MAacCHl MepeMeNINBaOTC ¢ KUIIEYHBIM
COKOM (3TO YCKOpSET IpOLECC NepeBapuBaHHsl) M IIPOABUIAIOTCH B
CTOPOHY TOJICTOH KHITKHK. [IpH MagsTHHMKOOOpA3HBIX JIBVKEHUSIX Mbl~
IIeYHbIe CJIOU TOHKOU KHIIKH TO COKPALIalOTCsS Ha KOPOTKOM YYacT-
Ke, To pacciabasiorea. [Tpu aToM muHieBBIe MacCHl TIEPEIBUTAIOTCS B
MPOCBETE KULIKU TO B OHOM, TO B APYIroM HarpasjieHusiX. B pesynbra-
T€ NMPOUCXOLUT UHTCHCUBHOE IepeMELIMBAHYE TTHILEBBIX MACC.

IInmeBapeHre B TOJICTOH KHIDKe

W3 TOHKOU KMUWIKHK He BCOCABLIMECS B €€ KPOBEHOCHBIE U JuMda-
TUYECKUE KaNWJsipbl OCTATKM IMUINK Yepe3 TMOAB3AOUIHO-CICTIOKHA-
HIEYHOE OTBEPCTHE ITOCTYIAIOT B TOJCTYIO KMILKY. B TosicToi Kuiike
BCAChIBAIOTCS BONA W pAaCTBOpPeHHBIE B Hel coy. OCTaTKH HeTlepeBa-
peHHOI nuum GOPMUPYIOT KATOBBIE MAacChl, KOTOPBIE YIAISIIOTCI U3
opraHu3Ma. JKeje3pl TOJCTOH KMIIKHM TakKXe BhIpabaThlBAlOT MHOI'O
CNU3U, HEOOXOAMMOI 7151 (HOPMUPOBAHUS U BHIBEICHUS KAJIOBBIX MacC.
B TojcTOIf KMILKE TIPUCYTCTBYIOT TaKXKe GaKTepHuy, KOTOPBIe CBOUMU
depMeHTaMH pa3pyHIaloT ¥ MIEPeBAPUBAIOT KJIETYATKY (LIEJUTIONO03Y).

Ho 10 % npuHUMacMOM MUIM (NPH CMEIIAHHOM MUTAHUM) Opra-
HU3MOM H¢ ycBauBaeTcsa. OCTaTKM MUUIEBBIX MACcC CKJICUBAIOTCS CITH-
3bI0 B TOJICTOI KMUIKE, YILTOTHAIOTCS. PacTskeHMe KaJOBBIMH Macca-
MU CTEHOK IPSIMOI KUUIKW BHI3BIBAET MO3BIB K AedeKalluu, KoTopas
npoucxonut pedekTopHo. LieHTp Aedekalmy HAXOMUTCSE B KPECTIIO-
BOM OTIIEJIC CITHHHOTO MO3Ta.

Bonpocm aJlss NOBTOPEHHUA MU CAMOKOHTPOJAA!

1. Kakue mpoiiecchl B OpraHu3Me HasbiBAOT NMuiIeBapecHueM? Onuuinrte
3TH TMPOIIECCHL.

2. Kakue BeliecTBa OTHOCSIT K NTUTATEeIbHBIM BenlecTBam? Kakoe 3HaueHue
OHM UMEIOT JIUIS OpraHu3Ma yesopeka? '

3. Yrto Bl 3HaeTe 06 3HEPro3aTparax B OpraHu3Me Ipy pa3iMuyHbiX BUAAX
pabothl? [1pusenure npuMepsI.

4. Kakue BelllecTBa HA3bIBAIOT MUIIIEBAPUTETBHEIMU hepMeHTaMU, KaKyio
pOJb B MULLIEBAPCHUN OHU BBHITIOTHSIOT?

5. JaiiTe xapakTepUCTUKY NMUIIEBAPUTEIBLHBIM TPOLECCAM B MOJIOCTH PTa,
XENyAKEe, TOHKOW KHWIUKE, TOJCTOU KMIUKE.

6. PacckaxuTe, YTO Bbl 3HaeTe O COCTaBe CIIOHBI, XEJYAOYHOTO COKa,
XKeJuu, KMILIEYHOTO COKa, NMAaHKPeaTUUeCKOro COKa.
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7. Jo KaKHUX COCTABJAIOIIMX MepeBapUBaIOTCsl B OPTaHU3Me OEIIKH, KUPBI
u yreBogbl? B 9eM HeoGXOAMMOCTh PACIUEIUICHUS (IepeBapuBaHKs) 3THX
BeliecTB?

8. Kaxue npolecchl Ha3bIBAIOT MMOJIOCTHLIM MMUILEBAPEHUEM U MPUCTEHOY-
HBIM (MeMOpaHHbIM) nuineBapeHueM? ONMUIIKTE 3TH NPOLECCHI.

9. Kakue QyHKIMM BBIMTOTHSIET MYCKYJ1aTypa CTEHOK OPraHOB NUlLEBapH-
TeNBbHOI CUCTEMBI B IIpolieccax mepeBapuBaHus Muum? YTo Takoe nepucTo-
Ja, TIEPUCTAILTUKA, AHTUIEPUCTANBTUKA M MAasATHUKOOOpasHbie ABHUKCHUS
KHIUKH.

IBIXATEIbHASA CUCTEMA

JIipIxaTelbHAsS CHCTEMA JOCTaBIsIeT B opraHusM kucnopod (O,) 1
BBIBOJMT U3 Hero yriekucablii ra3 (CO,). CocTouT OHa U3 AbIXaTeNb-
HBIX (BO3AYXOHOCHBIX) TyTE€H M INApHBIX IbIXaTEJIbHBIX OPraHOB —
srerkux (puc. 54). CooTBeTCTBEHHO PACIIOIOXEHHUIO BBIICSIOT gepXHue
M Huxcrue Ovixamensuvie nymu. K BepXHUM IbIXaTEIbHBIM IYTAM OT-
HOCSIT IMOJIOCTh HOCA, HOCOBYIO M POTOBYIO YacTH IMOTKU. K HUXHUM
IBIXaTeTbHBIM TYTAM IIPMHAIJIEXAT TOPTaHb, Tpaxes ¥ OpoHxU. B 1bi-
XaTeJIbHBIX MYTAX BABIXAEMBIN BO3AYX COTPEBAETCSI, YBIAXHSETCS, OUH-
1IaeTCsi OT MHOPOMHBIX YacTUIl. B JIerkux mpoucxoauT razoo0MeH Mexay
BJIBIXa€MbIM BO3IyXOM M KpOBbIO. M3 aibBeost IerkKux nyreM audaoy-
3UU B KPOBb JIETOUHBIX KAITWLISIPOB MOCTYIAeT KMUCJIOPO/, a B 00paT-
HOM HAaIlpaBJI€HUH — W3 KPOBU B aJbBEOJBI BBLIXOJMUT YIJICKMC/IbINA
ras.

Bo31yXOHOCHBIE ITyTH UMEIOT B CBOMX CTEHKAaX MK KOCTHBIU CKe-
JeT, KaK 3TO MMEET MECTO Yy TOJIOCTU HOCA, WIM XpAlUM (ropraHb,
Tpaxesi, 6poHxu). [103TOMY y IBIXaTeJIbHBIX IIYTEW BCETIA COXPAHSCTCS
IpOCBET, CTEHKM 3THX OpraHoOB He cnagalorcd. Ciausucras 000si0uka
BO3IyXOHOCHBIX MyTeil TTOKPbITa MEPLIATEIILHBIM SITUTEINEM U YBIaX-
HeHa. PeCHUUYKU 3MUTETHANIBHBIX KJIETOK CBOUMH JBHXKEHUAMU U3rO-
HAIOT HAPYXKY BMECTE CO CIIM3BIO TIONABILNE B AbIXaTeIbHbIC TIYTU HHO-
POIHBIE YACTULIBL.

ITonocTh HOCA

IMosocTs HOCA BBITICJIHAET ABOMHYIO (PYHKLUMIO — OHA ABSIETCA
HAYAJIOM IbIXATEAbHBIX IyTei M OJHOBPEMEHHO OpPraHOM ODOHAHUSL.
BabixaeMBIif BO3OYX, HPOXOIs yepe3 MOJOCTh HOCA, OYMILACTCH OT
qyXXepOIHBIX YacTHMII, corpeBaeTcs, yBlaxHsercsa. Haxomsiuuecs BO
BIBIXAEMOM BO3IyXe ITaxydue BellecTBa pa3apaxaloT YyBCTBUTEIbHBIC
OOOHSITENBHBIE KIETKY, HEPBHbIE OKOHYaHUS — PEUENTOPHI, B KOTO-
PBIX BO3HMKAIOT OOOHSATENbHBIE HEPBHBIE UMITYJIbCHI.
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Puc. 54. JIpixatenpHas cucrema:
I — noxocts pra; 2 — HOCOBast YacThb IMIOTKHU; 3 — MATKoe HEGO; 4 — S3BIK;
5 — poToBas 4acTh IJIOTKH; 6 — HAATOPTAHHUK; 7 — rOPTAHHAS YacThb IJIOTKM,
8 — ropranp; 9 — numumesox; 10 — Tpaxes; 11 — Bepxymika nerkoro; 12 —
BEPXHSST JOJA JIEBOTO JIETKOIO; 13 — JieBBIi IJIaBHbIN Opoux; 14 — HuxHAA
J0Jis1 JIEBOTO JIETKOIO; 15 — anmbBeoustsl; 16 — mpaBblii rasHBIA OpoHx; 17 —
npaBoe JIETKOE; 18 — noapaspluHast KocTh; 19 — HUXKHSAS 9eocTh; 20 — mpeI-
ABepue pra; 21 — poroBas iuenb; 22 — TBepAoe HEDO, 23 — HocoBas
MOJOCTh

Kriepeau ot nonoctu Hoca HaAXOANTCSA Hapyxchoti Hoc. Y HapyKHO-
IO HOCA BBUICAAIOT CITUHKY HOCA, UMEIOLILYIO KOCTHYIO OCHOBY. KHHU3y
CIIMHKa HOCA TIePEXOIUT B BEPXYIIKY. Kpbvuibs Hoca (GOKOBBIE YACTH
HAPYXHOIO0 HOCa) B CBOMX CTEHKAX MMEIOT XPSIUEBbIE IUIACTHHKU —
XPSLUY KPBLIbeB HOCA.

HOJ}OCTb HOCa pasjesieHa CaruTTajbHO OPUEHTUPOBAHHOIA Mepero-
POIKOH Ha IIPaBYIO U JIEBYIO IIOJIOBUHBL. [lepecopodka Hoca oGpazoBaHa
NMEPNEHAUKYISIPHON [UIACTUHKON pelieTdyaToil KOCTU U COLIHHUKOM.
C3aau noJI0CcTh HOCA Yepe3 OTBEPCTHE — XOAHbL — COODLIAETCS C BEPX-

203



HUM OTIEJIOM IJIOTKHA — HOCOIIOTKONH. Ha OOKOBBIX CTEHKaX IMOJOCTH
HOCA BUIHBI TPY HOCOBBIE PAKOBUHBI (BEPXHSIS, CPEIHAS ¥ HIKHSS),
CBMCAOIIUE B TOJ10CTh HOca. MeXy pakOBUHAMU HAXOLATCA HOCOBblE
x00bl: BEPXHUIi, CPENHUIA ¥ HYDKHUH (pHC. 55).

B ciam3ucToil 060I0UKe, MOKPHIBAOIIEH BEpXHUE OTHENbI CTEHOK
TIOJIOCTH HOca (BEpXHUE HOCOBBIC PAKOBUHBI M BEPXHSisl 9aCTh MEPEro-
POAKM OJOCTH HOCA), PACTIONAraloTCst OOOHSITEIbHBIE PEUENTOPHbBIC
KJIETKH, BOCIPUHUMAIOIIME PAa3TNYHbIE 3amaxy. ITa YacTb MOJOCTH
HOCA MOJTYYHIIa HA3BaHNE 06oHameabnol obaacmu. 30HY HIDXKHVX U CPEll-
HUX HOCOBBIX PaKOBMH, II€ B CJIM3UCTON 000104YKe ODOHATEIbHbIE
pELICTITOPbI OTCYTCTBYIOT, HA3BIBAIOT OblXAMeAbHOU 06.1acmbio.

Cimnsucras 060104Ka OJOCTH Hoca borata KPOBCHOCHBIMM COCY-
nIaMu, 0cobeHHO MEJIKMMH BEHAMM, Ha3HAYCHHUE KOTOPLIX — COTpeBa-
HYe BIbIXxaeMoro Bosayxa. I1pu pasnpakeHUu WV TOBPEXIEHNN CIN-
3UCTOM OGOOYKHM 346Ch JIETKO BOZHUKAIOT HOCOBLIC KPOBOTEHYEHHUA.

B HOCOBYIO IIOJIOCTh OTKPBIBAIOTCSI BO3IYXOHOCHBIE Hpudamo4Hoie
noaocmu (nazyxu) Hoca: No6Has, BEPXHEUCTIOCTHAs (TaiiMOpoBa), KIiH-
HOBMIHAS UM pelueTyaThie JaOUpUHTHL. BO3MyXOHOCHBIE IIPUAATOUHBIC
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Puc. 55. JlatepanbHasi CTeHKa IT0JI0CTH HOCA!
| — no6Has masyxa, 2 — CPeMHsisT HOCOBasl PAKOBHMHA; 3 — BEPXHsAA HOCOBAA
paKkoBWHa; 4 — HIDKHSISI HOCOBas PaKOBUHA; 5 — KIMHOBU/IHAA Ma3yxa, 6 —
[IOTOYHAS] MMHAANMHA; 7 — TTIOTOYHOE OTBEPCTHE CIYXOBOI TPYObL; 8 — TBEp-
oe HEGO

204

Nnasyxu He TOJABKO YMEHBUIAIOT Bec (Maccy) uepera, HO U CIyXKar
pe3oHaTepaMM 3BYKOB, Tojioca.

M3 nonoctu Hoca BAbLIXa€MbIH BO3JyX 4Yepe3 XOaHbl I1O{1a1aeT B
HOCOIJIOTKY. 3aTeM, Npoiias yepe3 poTOBYIO YacTh INIOTKHU, TAE Iepe-
cexaroTcs bIXaTe/ibHbIU U MUILEBaPUTEIbHBIN [TYTH, BO31YX 110NAJ1aeT
B ropTaHhb.

I'opranb

Topranp, gBASIOIIAACS M OPraHOM IbIXaHUSI, U OPraHOM roJlIoCO-
00pa3oBaHus, PacrojaraeTcd B NepeaHed JacTu e, HHXe MOLb-
SI3BIYHON KOCTH, Ha ypoBHe IV—V1 1ieitHbix mo3BoHKOB. Briepean rop-
TaHU HAXOAUTCS MOBEPXHOCTHAs MbIILA WICH, C3a]U — TOPTAHHas
yacTh roTKU. Crepeay ¥ ¢ 60KOB K TOPTaHM MPUIEXKHT LLIMTOBUAHAS
xene3a. ['oprtadnb IpU NOMOMUIM CBI30K WM MbILIL BBEPXY COEAMHEHA C
HOABA3BIUHON KOCThIO, a BHU3Y — C IpyauHoi. [Ipu rnoranuum, pas-
roBope, Kaluie ropTaHb CMeulaeTcsi BBepX-BHU3. BBepxy roptaHs co-
ob1raeTcd ¢ TJIOTKOM, BHU3Y - ITEPEXOIUT B Tpaxclo.

CKeJETOM TOPTaHHM CRYXKAT XpSAUIM, COCAUHCHHBIC APYT C APYIOM
TPY TIOMOIIM CYCTABOB W CBA30K. DTO HEMIAPHLIC WUmMosuonstii, nepcn-
nesudnstil xpawu vi hadeopmannuk. ITapHLIMU ABJISIIOTCS. ¥epna1oeuonsie
xpawu M OoJee MEJIKUE POXNCKOGUOHbBIe, KAUHOGUOHbIE VI 3ePHOGUOHbIE
xpsuu (puc. 56). LLIUToBUAHBIN XpsIlt caMBIi KPYITHbIA, COCTOUT K3
JBYX YETBIPEXYTOJAbHbIX TJIACTUHOK, BIEPEAM COCAMHEHHbBIX IO Ips-
MBIM YDJIOM. DTOT Yrojl BbICTYINAET KIIepeau, 0o0pa3ysl BO3BBIILICHME,
XOPOIIO BBIPAXKEHHOE Y My>)XUUH. KHU3Y OT IMTOBUAHOTO Xpsllia pac-
noJjaraeTcsi MePCTHEBUIHDBIN XPslll, BHCUIHE MOXOXWN HA TIEPCTEHD,
COCAVHEHHBIN C IIUTOBUAHBIM XPILIOM TPH MTOMOIIU JIBYX CYCTaBOB.
C3aau Ha NJACTUHKE TEPCTHEBUIHOIO XPsALIa HAXOASTCS 1BA [10JBUX-
HBIX YepraJlOBUJIHBIX XpAlla, Haj KOTOPbIMU JIEXAT TakKXKe TapHbie
POXXKOBHUIHBIE X KJIMHOBHAHLIE XPSILIM, a €1He Bblllle — 3ePHOBUIHBIC
xpsiiiy. Bxon B ropraHb €O CTOPOHBI INIOTKM 3aKPbIBACT ITOCTPOCHHBIHM
M3 BJACTUYECKOrO Xpsilia HAATOPTaHHUK. BHYTPEHHSS MOBEPXHOCTh
BBICT/1aHa CJIM3UCTONW 000JOUYKOI.

IHoaocms 2opmanu, ¢ yuietom ce (GOPMBI U CTPOEHUS CTEHOK, MOJ-
pa3fesioT Ha TPU OTHeja: BepXHUU, cpelHUN U HUXHUU (puc. 57).
Bepxnuii otaes, Cy:kKUBAIOUIUICSI KHU3Y, OT BEPXHETO Kpasi HAATOpTaH-
HMKa M 10 MPEeAABEPHBIX CKIANO0K, HA3bIBACTCS npeddeepuem eopmaril.
CpenHuii (KeJyJOUKOBBIA) OT/ieSl HAXOAMUTCS MEXIY IpellBepHbIMU
CKJIaJIKAMM BBEPXY U roJIOCOBBIMU (MCTUHHBIMM) CKJIagKaMu (CBsi3Ka-
Mu) BHU3Y. CrpaBa M Ciacsa MEx/1y NPEAABEPHBIMU U TOJIOCOBBIMU
CKJIaJKaMM UMCIOTCS YITyOJIeHMsI — MPaBblit M JCBBIN xceaydouku cop-
manu. HUXHMH oTaen ropraiu— nodeosocosas nosocms — pacriojara-
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Puc. 56. Xp4iiy, CBI3KA U CYCTaBbl TOPTAHHU!
A — B criepenu: 1 — Teno MOgbI3bIYHON KOCTH; 2 — 3€PHOBH/HBIN XPALL;
3 — BepXHMIi pOT IUMTOBMIHOO XpAILA; 4 — TIACTHHKA IIHTOBUAHOIO XPSAIIA;
S — HWKHMIA POT LATOBMIHOIO XPALIA; 6 — Iyra IepCTHEBUAHOTO Xpsiua; 7 —
XpSIILIA Tpaxeu; 8 — KOJBLEBbIC CBA3KM; 9 — MEPCTHELINTOBUAHBIN CYCTaB;
10 — mepcTHeluMTOBUAHAS CBsI3Ka; 11 — BepXHAS MUTOBUAHASA BBIPC3KA; 12 —
[LIMTOTIONbA3bIYHASL MeMOpaHa; 13 — cpeauHHas LIUTONOIbsA3bIYHAA CBA3KA;

14 — natepanbHasg IMTOMOLbA3BIYHASL CBsI3KA.
b — Bua csamu: | — HAIrOPTaHHUK; 2 — GOIBLION POT MOABI3BITHON KOCTH;
3 — 3epHOBHAHBI XpsALL; 4 — BePXHUIT POT IUTOBMAHOTO Xpsila; 5 — rac-
THHKA [IMTOBUIHOTO XpsLIa; 6 — 4epHaNTOBHAHBII Xpsill; 7 -— MPABBIA NepcT-
HedepHaIOBUAHBIH CYCTaB; 8 — TIpaBblif NEPCTHEIUNTOBUIHBIN CYCTaB; 9 —
XpsilLK Tpaxeu; 10 — rieperioHyaTas CTeHKa Tpaxen; |1 — riacTuHka nepetHe-
BUIHOTO Xpsill@; 12 — neBblii MepCTHEeIMTOBUINBIN CycTaB; 13 — HIKHHI por
LIMTOBMAHONO Xpsillla; 14 — JeBbIi TepCTHeUepMaioBUAHBIH cycTas; 15 —
MBILILIEYHbIH OTPOCTOK YEPNaOBUIHOIO Xpaliia; 16 — roj0CoBON OTPOCTOK Y9ep-
MAOBUIHOTO Xpsilifa; 17 — IMUTOHAArOPTAHHAS CBA3KA; 18 — POXKOBHIHBIM
xpsut;, 19 — natepanbHas IIMTOMOABA3BIYHASA CBsA3Ka: 20 — WIMTOTONB-

a3bIYHas MeMOpaHa

€TCsl KHHU3Y OT IOJIOCOBLIX CBA3O0K. PaCHJI/lp}IHCb KHHU3Y, IoArojocosad
MOJIOCTh HAa YPOBHE VI ureifinoro No3BoHKAa 0DEPEXOIUT B TPaxelo.
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Puc. 57. Monocts ropratu. Bekpei- 16
Ta C3a1u:
1 — GonpuIoit por MOABAIBLIYHON
KOCTH; 2 - 3epHOBHIHBIN XpSIUIL;
3 — mMToNoOIbA3LIYHAS MeMOpaHa;
4 — BepxHWl pOr WUTOBHIHOTO
Xpsilla; 5 — ckiagKa MpeniaBepus;
6 — Xenymo4yek ropraHu; 7 — ro-
JIOCOBasi CKIa[ka; 8 — mepcTHeYep-
MaJIOBUAHBIN CycTaB; 9 — moaroJio-
coBast monocth; 10 — mmacTuHKaA
[IEPCTHEBUIHOTO Xpsilla (YJaCTHYHO
yoaneHa); 11 — 3anHad yepranao-
BUJIHASI MBIILLA; 12 — YyeprnasoBua-
HBIA xpsir, 13 — pOXKOBUIHBIN
xpsul; 14 — mpennBepue TOPTaHMU,
15 — naTepaibHas IHUTOMOTbA3BIY-
Has cBfA3Ka; 16 — HaATOpTAaHHUK

Toaocoevie ckaadxu 06pPa3OBAHbI 2010COGbIMU CEAZKAMIL, TIOKPHITBIMH
CIIU3UCTON 000I0YKOMN. Y3K0oe IMpOoCTpaHCTBO MEXAY IPABOil U JIeBOH
FOJIOCOBBIMY CKJIAKaMU HOCUT Ha3BaHUe eosocoeoll weau. Ilpu npo-
XOXIEHUHN BBUIBIXAaeMOTO BO3/IyXa Yepe3 I'OJIOCOBYIO HIEAb IOJOCOBLIE
CBSI3KU KOJIEOIIOTCSI, BUOPHPYIOT ¥ BOCHPOU3BOAST 3BYKH.

Iipy cnokoiHOM HAbIXaHWM WIMPHHA TOJIOCOBOM ILEIH COCTAB/SET
okoso 5 M. Ilpu ronocoobpazoBaHum, 0COGEHHO ITPH HOPCUPOBAHHOM
JIBIXaHUM, [IPU KPUKE TONOCOBas IIEAb PACIIMPSETCS JO MaKCHUMAJIb-
HBIX €¢ pa3mepoB — A0 15 MM (puc. 58). Beicota rosoca 3aBucur ot
JUIMHBI TOJIOCOBBIX CBSI30K. Y MYXXYMH JUTMHA TOJOCOBLIX CBI30K OO0JIb-
e, 4eM Y KEHIUUH, II03TOMY TojIoC Y HUX OoJsiee HM3KMI. Y XeHIIUH
CBA3KM KOPOYE, U rojioC Yy HUX BhIle. HaTspkeHMe TOJIOCOBBIX CBSIZOK,
LHIMPUHA TOJIOCOBOM LLUEIM BO BpEMsI JbIXaHUS W BO BpPeMs TOJIOCO-
00pa30BaHUsl PETYINPYIOTCS MbUMNAMYU 20pMAHL, KOTOPHIE HOOPA3Ie-
JIFI0T Ha TPU TPYTIIBL: PACUUPUMENY 20A0CO80L Weal, CYICUBAMENU 2010~
COB0U weau N Mbliilbl, HAMASUBAIOWUE 2040C08ble C6:3KU. PaclunpsioT
TOJIOCOBYIO LLIEJIb 3a0Hue nepcmuevepnanogudnsie moiuiybt. CyXUBarOT TO-
JIOCOBYIO 1LeJIb 60K08bie (namepaibHble) nepcmHeHepnaloeudnble, a Tak-
K€ Kocble U nonepednasn yepnarosudnsie moiuysl, HatsarupaloT (Hanpsra-
10T) TOJIOCOBBIE CBSI3KH NEPCIMHEUUMOGUOHAS U 20A0COBbIC MbIULbL.

I'onocoBeie CBA3KK 006pPa3yIOT TONBKO 3BYK, CHJIA W BBICOTA KOTO-
pOro 3aBUCAT OT HATSIXKEHUS TOJIOCOBHIX CBS30K M CKOPOCTH TPOXOXK-
JIEHUsI BO3AYLLHON CTPYM 4Yepe3 roJIocoByIO Hieab. B dopmuposanun
WIEHOPA3AeJbHONU PeYyr YYaCTBYIOT I'yObI, SI3BIK, 3yObl, IOJOCTDL PTa U
MIOJIOCTh HOCA C €€ NMPUIATOYHBIMH ITa3yXaMH.
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Puc. 58. IMogoxeHue rosocoBbIX CBI30K ITPH PasiMyHbIX (PYHKLMOHAIBHBIX
cocrosiunax. lNomocoBas wenb 3akpbiTa (1), OTKpbITA TPY CIIOKOITHOM JbIXa-
Hun (1I) ¥ pesko pacumpena (ripu rojiocoobpasopanuu) (IHI).
CrpenkaMH yKa3aHO HaMpaBJieHUE TATM MBILILL.

A — JapMHTOCKONHMYecKasl KaptuHa: 1 — HaaropTaHHUK; 2 — HaATOPTAHHBIA
6yropok; 3 — ToJjocoBasi CKJIaAKa; 4 — POXKOBHAHBIN Oyropok; 5 — KJIHHO-

) BUIHBIA GYTopoK; 6 — cKJlagka MpeaiBepust.

b — pasanyuHpie TIOJI0XKEHHS TOJOCOBBIX CBSI30K; TOJOCOBOM 1HEMN U Yeprajio-

BUJHBIX XpslLei: 1 — rmactaKa (pasasi) NIMTOBUAHOIO Xpslla; 2 — Ionoco-

Basl CBSI3Ka W TOJIOCOBAasi MBIUINA; 3 — YEpraNOBUAHBIA Xpsil;, 4 — 3amHss

MepCeTHeYepnayoBUaAHasg MBIIIIE; 5 — JarepaibHas IepCTHEUEPalOBHIHAsS

MBITILA; 6 — TorepevYHas YepnajoBrUIHAs MbILILA; 7 — IUTOUEPTATOBUIHAN
MBITITIA
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Tpaxea u OGpoHXH

Tpaxes npocTMpaeTcsi OT HUXHETO Kpast V1 weiiHoro nNo3BoHkKa Jo
BEpXHEro Kpad V IPyIHOro II03BOHKA. Beepxy Tpaxes COeIMHEHa C
TOPTAHBIO CBA3KAMM, BHU3Y OHa pasaesiAcTcs Ha JBa TJIABHBIX OpOHXA:
IIPaBbIil U JIEBBIA.

Tpaxesi UMeeT CKeJleT B BUAC 16—20 xpsilieBbIX MOJyKOJAell, HE
3aMKHYTHIX C3a114 ¥ COCIMHEHHBIX APYT C APYroM KOPOTKUMH KOJIbLIE=-
BBIMM CBSI3KaMU. 3aqHsAs CTeHKa Tpaxew, NMpiiexauias K MMLIICBOaY,
e HeT xpsiweil, nepertonyaras. OHa NOCTPoOeHa U3 COEIMHUTENBHOMN
TKAHM Y MIAIKOMBILIEYHbIX TydKkoB. Cm3ncTast 060104Ka Tpaxen 110~
KpPBITa MEPLATEIbHBIM JTHUTENUEM, COACPAKUT MHOTO xene3 U auMbo-
WUHBIX Y3€JKOB.

Ha yposHe V TPYZHOrO NO3BOHKA Tpaxest ICIUTCA Ha IpaBbIid 1
TieBblii TMaBHble Oponxu (OudypKaLus Tpaxeu), KaXIbiii U3 KOTOPbIX
HaIpaBJISCTCs K BOPOTaM JIEFKOTO. Ipaevbiii 2aasnbiii GPOHX KOPOUC 1
LIIMpe JIEBOTO, OH SIBJISIETCS KaK Obl MPOJIOKCHNUEM TPAXEU 1 BXOJINT B
BOPOTa MIPaBOTIO JIETKOTO. BoJiee NIMHHBIIA 2e6bti 24aHbliE OPOHX OTXO-
JMT KPYTO BJIEBO ¥ BXOAUT B BOPOTA JIEBOTO JIETKOTO. CreHKM TJ1aBHbIX
OPOHXOB MMEIOT TAaKOE X CTPOEHME, KaK M CTCHKH tpaxen. Ckener
[IABHBIX OPOHXOB 00Pa30BaH XPslEBbHIMM MOTYKO/IbLIAMN. B BopoTax
JIeKMX TJIABHBIE GPOHXM JAENATCS HA 0o.egbie OPOHXH. B mipasowm Jer-
KOM MMeeTcs TPH 10JIeBBIX OpoHXa, B JIEBOM — JBa. JloseBbIc OPOHXH
IeNSTCS Ha cezMenmaphbte M Ipyrue 6ojee MenKne OpOHXHU, KOTOPbIE
06pa3yioT B KaXIOM JIETKOM 22-23 mopsiaka BeTBieHus. Pazsernie-
HUe GPOHXOB B JIETKOM Ha3bIBAIOT GPOHXUAALHBIM depesom. B cTreHKax
GPOHXOB, N0 MEPe YMEHbILCHUS VX TUAMETPa, rHATMHOBas XpsiLLeBas
TKaHb CMEHSETCs 1aCTUYECKIMM XPSIIIECBBIMU JIACTUHKAMH. Y men-
KUX OPOHXOB XpsillieBast TKaHb OTCYTCTBYCT BoobLIe, Y 3TUX OPOHXOB
XOPOLIO BbIpaxkeHa MIaAKOMBILIEYHAsT TKaHb.

Jlerkue

TIpaBoe ¥ jIeBOE JErKHe pacronaraloTcs B TPYAHOI MOJIOCTH, CTIpa-
Ba ¥ CJieBa OT CEep/lia ¥ KPYITHbIX KPOBEHOCHBIX COCYIOB. Kaxnoe ner-
KO€ TIOKPBITO CepO3HOM obonoukoii — maespoit. [To GpopMe nerkoe
HAIOMUHAET KOHYC C YIUTOIEHHON MeANnaIbHOH CTOPOHOM. ¥ JIETKOTO
BBIACJIAIOT KOHYCOOBPA3HO CY)XKMBAIOLIYIOCS BEPXYIIKY 1 HIHPOKOE
OCHOBaHMe, obpalleHHoe K nuadparme (puc. 59). Kaxoe jierkoe nMeet
TPH MOBEPXHOCTHU: peGEpHYIO, aradparMajibHyIO 1 CPELOCTCHHYIO. Pe-
GepHas noeepxHocb JIETKOTO BLINYKJIAs, NPWICKHAT K BHYTPEHHEH No-
BEPXHOCTHU T'PYJAHON CTCHKH. Juagppaemanvras nosepxHocms BOTHYTas,
OHa TIPWIEXUT K Anadparme. Cpedocmennas (Meduacmunanbhas) no-
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Puc. 59. Jlerkue. Bua cniepeau:
I — BepXyllKa Jerkoro; 2 — BEPXHsisl A0Sl JIEBOTO JETKOFr0; 3 — HUXHsS A0S
JIEBOTO JIETKOro; 4 — OCHOBaHUE JIETKOTO; 5 — cepieyHast BhIpe3ka; 6 — MeXIo-
JIeBbIe LIENU; 7 — HUWKHSS J0JIS TIPaBOro JIETKOTO; 8 — cpeaHsis J0As MPaBoro
JIETKOTO; 9 — BepxHssd oA npasBoro Jjerkoro; 10 — tpaxesq; 11 — ropraHb

gepxnocmb yiuiouleHHas. Ha cpenocTeHHON TMOBEPXHOCTH HaXOISTCH
60poma aezK020, Yepe3 KOTOPbIC B JIETKWE BXOIUT TJIABHBIN OpOHX, Je-
rOYHasl apTepusi, a BhIXOAST W3 JETKOTO ABE JIETOYHBIEC BEHBI U JUMpa-
TUYECKHE COCYAbI. BpOHXM, COCY/IBI U HEPBLI 00Pa3yIOT KOPEHb AeeK020.

Kaxaoe nerkoe niydbOKMMH HICTSIMU pasfeieHo Ha AoJM. Y NpaBo-
rO JIETKOIO UMEETCSI mMpu 004u: 8ePXHS s, CPEOHSAS I HUMNCHASA, Y JIEBOTO
JIETKOTO d@e doan — HuxcHssa M eepxuss. Ha ocHoBaHWM XapakTepa Je-
JieHUs1 OpOHXOB y [I0Jieil BBIACJISIIOT ceemeHmsbt, 110 10 CerMeHTOB B
KaXJAOM JieTKOM. I'paHULIBI MEXIy CerMEHTaMM Ha MOBEPXHOCTH Jier-
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KOTO He BUAHBI. BHYTpHM JIETKOTO FPaHULIAMHA MEXY CErMCHTaMU 1B~
JIIFOTCS [TOTPAHUYHAsE 00JIACTb MEXYy Pa3BeTBICHUAMU COCEHUX Cer-
MEHTApHBIX OPOHXOB. B CErMEHTaX BHLIENAIOT 004bKM, KOJNIECTBO KO-
TOPBIX B OJHOM cermeHTe gocturaet 80. B Kaxayio AOJbKY BXOIMT
donvkogeili Gporx 1MaMeTpoM 1 MM, KOTOPbBIH NEIMTCA Ha KOHUesbie
(mepmunanshoie) Gponxuonsi. KoHueBbie OPOHXUOMBI PA3ACIAIOTCA Ha
Obixamenvhoie (pecnupamopibie) Oponxuonbt. JIbIxaTebHbIC OGPOHXMOIBI
MePEeXOIsT B a166€0AApHble X00bl, HA CTEHKAX KOTOPBIX UMCIOTCS MU-
HUATIOPHBIE BLINAYMBAHUS (ITy3bIPbKHM) — @1b66€0bL. OmHa KoHileBas
GPOHXMOJIA C €€ PA3BETBICHUAMY (JbIXaTeIbHBIMU OpOHXUONaMHK, aJib-
BEOJISIPHBIMU XOJIaMH Y aJIbBEOJIAMM) HA3bIBACTCA A4b6€04APHBIM (9ot~
xXameabHoiM) 0epeeom, VM 1e204HbIM AUUHYCOM. ALMHYC ABJACTCS
CTPYKTYPHO-(DYHKIIMOHAIBHON €IMHMIICH JIETKOrO, B €ro albBeosax
TIPOUCXOIUT Ta3000MeH MEXIy [POTEKAIoLIei Mo KanwuisipaM Kpo-
BBIO M BO3JYXOM, NOCTYIAIOLIMM B jerkue. B 060oux gerkux 4enoBeKa
umeetcs 600—700 MJIH anbBeoJ1, AblxaTebHas MOBEPXHOCTE KOTOPBIX
cocTasisieT ot 40 M2 Tipu BbLIOXe # A0 120 M* mpH BoOXe.

ILnespa

IneBpa — 3T0 cepo3Has 000J0YKa, KOTOPAst TIOKPh{BAeT JIETKUE CO
BCeX CTOPOH, MPOYHO CPACTAasiCh C JIETOYHON NAPEHXMMON. IIneBpa,
MOKPHIBAKOLLAs JIETKUE (1e204Has, 8UCUEepanbHas naespa) 1o KOPHIO
JIETKOTO TIEPEXOUT Ha CTEHKY TPYIHOM MOJIOCTH, 00pa3ys BOKPYT KaxX-
JOFO JIETKOTO 3aMKHYTHIM TLIEBPAIbHBIA MELIOK (IipaBbIil U JIEBBIH).
[L1eBpy, BHLICTWIAIOLLYIO CTEHKHM TPYAHON TOTOCTH, HA3bIBAIOT Npu-
CIMeHOMHOIL, WA napuemanvHot ieapol. Y NapueTalbHOM IIEBPBI BbI-
AETAIOT pebepuyio naeepy, NPHIEXKAlIyIO K pedpam, duappaemanbhyio
naeepy M cpedocmennyio (MeOUaACMUnanbHy0) niespy. Mexny mapue-
Ta/IbHOM ¥ BUCLEPATBHOM TUIEBPOl MMEETCS y3Kas WIEJIb — n4e6patd-
Has noaocmu, COINCPXallas HeGOJIBIIOC KOJMYECTBO CEPO3HOM XMI-
KOCTH. DTa XMIKOCTh CMAuMBAaeT COINpUKACAIOIIHECS ITOBEPXHOCTH
BUCLIEPAILHOM M IApUETAIBHOM TUIEBPBI, 00IEI4aeT CKOMbXEHHE JIeT-
KHX B IUIEBPAJIbHBIX ITOJOCTAX BO BpeMs AbIXaHUs.

B MecTax repexoza OXHOM YacTH NapUeTabHOM IUIEBPBI B IPYTYIO
MMEIOTCS TaK HAa3blBaeMble N1e8padbHbie CUHYCbl, B KOTOPLIC 3aXOIAT
HUXHME W MePefHME KPasi IETKUX TOJIbKO MPU MaKCMMaibHOM BAOXE.
Haubonee ry6b0KUM CUHYCOM SIBIISIETCA pebepro-duagpaemanrvhbil cu-
Hyc, oOpa30oBaHHBI B MECTE mNepexona nepenHeil yactu pedepHOU
MAeBphl B AvadparMajibHyo 1UIEBpY.

T'paHMuBI JETKHX ¥ IUIEBPAIBHBIX NojocTeii. B TIPAKTUIECKON MeIH-
uyHe GoMbUIoe 3HAYEHHE MMEET 3HAHWe IPaHML] JIETKUX ¥ MJIeBpaJib-
HBIX MeIIKOB. OCOOEHHO aKTyaJbHbIMK 3TU CBEACHUSA CTAHOBATCS NPU
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BOCMAJICHWH JIETKMX (ITHEBMOHMUSX), MIPH 3a60JIEBAHMSIX TIIEBPBI (TIIEB-
pHUTax), IOABIEHUU B [UTEBPAIbLHBIX MEITKAX 3HAYMTEBHOTO KOJIHYeE-
CTBA XNIKOCTH MM KPOBM (MPU KPOBOM3JUSHHUSIX, paHeHUs1x). Bep-
XYWKH JICTKHUX CIIEPEeNH PAcHoaralorcss Ha 3—4 ¢M BBILIC népBoro
pebpa Wi Ha 2 cM BbilIIe KIIOYMLbL, HiskHIO10 TpaHuLy JIETKUX U IUIEB-
PBI ONIPEREIIAIOT B OPHMCHTAUMH HA YCJIOBHBIE BEPTUKANbHBIE JIMHUN
NIPOBOAMMEIC BIOJIb TeJia YENIOBEKA. DTO 0K0A02pYOUHHAS AUHUS npo—’
XOAAIAs 110 Kpako IPYAMHEI (110 06€MM CTOPOHAM OT Hee) cpedf;exﬂm—
YUYHAA AUHUS, TIDOBOJMMAsT BEPTUKAIBHO Yepes cepeﬂnﬂ’y KJTIOYMIIBI
nepueamzﬂ noomstueunas Aunus (MPOXOAUT MO TepeaHeit HOL[MBIHICII—’
HOM CUKJIaI[KC), cpednasn noomeiuteunas aunys (MAET BHU3 OT CaMOil Ty-
OOKOM TOUKM MOIMBIIUETHON AMKU), 300HAS ROOMbBIUCHHAS AUHUS (ripo-
XOIUT BAOJb 33AHCH MONMBIIIECYHON CKJIAAKU), A0HAMOUHAS AUHUA
gggiﬁ?liﬁaqepes HWXHUHU YTOJ JIONATKH) U 0KOAORO360HOUHAS AUHUS,
S BAOJb TIO3B
it OHOYHOTIO CT0j10a uepe3 pebepHO-NO3BOHOY-
Hepe@uﬂfz 2panuua 1e2x020 LT OT €r0 BEPXYIUKH Yepe3 IPYAMHO-
KJIOYUYHBIN CYCTaB, 3aT€M Yepe3 CEpelMHY COCIHMHEHUS! PYKOSTKH
TPYOVHBIL € ee TesioM. Jlaiee rpanuua uaet BHU3 10 xpsama VI pe6pa
TA¢ TIEPEXOIUT B HUXHIOW rpaHuuy. Huxwcnuaa epanuya nerkoro I/I,I[e”l"
MIOYTH TOPU3OHTANBHO, IO CPEAHEKITIOYMYHON JIMHUM NepecekaeT VI
pe6po,u 10 cpenHel noambilieyHoit muHun — VIII pe6po, mo Joma-
TOYHOW JIMHUM — X pebpo, 110 OKOJIOMO3BOHOYHOMN )'II/IH,I/II/I — XII
pedpo, Ime HUXKHSISA TPAaHWILIA [EPEXOMUT B 3a0HI0N0 2PaHuuy, yXous-
g?ggolisepx BIOJb MO3BOHOYHUKA. HUXHgs rpaduia ieBoro ’nerKoro
araercst HECKOJIbK
D e e e O HMXE TPAHULIBI ITPABOTO JIETKOTO (ITpUMEp-
BepxHsas M nepeaHsis rpaHMUBI TUIEBPbI COBNANAIOT C TAKUMU e
TpaHULaMy Jierkoro. HuxHsag rpaHnna niesphbl onpeesieTcs mo Tem
K€ JIMHUAM, YTO U JIETKOE, TOJIBKO Ha OAHO pebpo HUXe.

Cpenocrenne

CpenQOCTenneM HA3bIBAKOT KOMIUIEKC OPraHOB, PACIIOIOXEHHBIX B
TDYIHOM IOJIOCTU MEXAY IPABbIM U JIEBLIM JIeTKuM. [lepenneii rpaHu-
UEH CPENOCTCHU CIIYXKNT 3a[HSs IOBEPXHOCTb IPYAMHBI, 3a1HEl rpa-
HULICH — IPYJTHOM OTaAE] TO3BOHOYHUKA, HUXKHEN — ﬂna(b’pama. Bgep-
XY CPCIOCTEHHE YEPEe3 BEPXHIOIO aNiepTypPy rPYAHOMN KIIETKM cOO0IaeTcs
¢ obacTeio Wen. B cpenocrennu pacnonaraiorest cepie u nepuxkapn
TPYyAHAast 4acTb aOPThl, BEpXHsisA MONasl BEHA, TUMYC, Tpaxes W rNaB-
Hble OPOHXM, MUIIEBOX, TPYAHON JTUMbATHUCCKMIA MIPOTOK U Cpefo-
CTEHHbIC TUMGATHYECKUE Y3/bI, G1ykaaoume 1 amadparmaibable He-
PBBI, a TaKXe JAPYrue apTepuM, BEHBI, HEPBLI.
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Bo3pacTabie 0COOEHHOCTH OPraHOB AbIXaHMS

IToaocms Hoca y HOBODOXIEHHOTO HHU3Kas (BbiCOTA €€ OKOJIO
17,5 MM) 1 y3kass. HocoBble paKOBUHBI OTHOCUTEJILHO TOJICTbIC, HO-
COBBI€ XOIbl pa3BUTHI ¢j1ab0. HIkHss HOocoBasi paKOBMHA KacacTCs 1HA
HOJOCTH Hoca. OB6IIMiI HOCOBOHM XOA OCTaeTcsl CBOOOIHBIM, XOAHbI
auskye. K 6 Mec XM3HM BBICOTA ITOJOCTH HOCA YBEJIMUMUBACTCA IO
22 MM 1 GOpPMHpPYETCS CPENHUIA HOCOBOM XOA, K 2 ronaM hopMupy-
eTcsl HIDKHMI, rocite 2 et — BepxHuit Hocopoit xox. K 10 roxam
MOJOCTh HOCA yBeINuMBaeTcs B IMHy B 1,5 pasa, a k 20 rojaM — B
2 pa3a, 10 CPaBHEHHUIO C HOBOPOXIEHHbIM. 13 OKOTOHOCOBBIX Ma3yX y
HOBOPOXIEHHOIO MMeeTCsl TOJbKO BEPXHEUYeNloCTHasd, OHa pasBUTa
c1a6o. OctanbHble Ta3yXyd HAUMHAIOT (POPMUPOBATLCS TIOCIIE POXKIC-
nus. JloGHas nasyxa MOsIBJISIETCS] HAa 2-M TOay XU3HU, KIMHOBUAHAsL —
K 3 ronam, sideiiky pelleTyaToit Koctn — K 3—6 ronam. K 8—9 ronam
BEpXHEUEIOCTHAS T1a3yXa 3aHNMAaeT MOYTH BCE TEJIO KOCTH. JloGHast
masyxa K 5 ToaM uMeeT pa3Mepbl ropOLIMHbL. PasMephbl KIMHOBUA -
Holt masyxu y pebenka 6—8 ser gocturator 2—3 mMM. Tlasyxu peurer-
4yaTOl KOCTH B 7-JIETHEM BO3pacTe NJIOTHO NPHIEXKAT APYr K APYTY; K
14 rogam Mo CTPOCHUIO OHU TTOXOXH Ha PELIETYAThIe TUeHKN B3pOC-
JIOFO 4eJIOBEKA.

Topmans y HOBOPOXIEHHOTO KOPOTKasi, LIMPOKast, BOpPOHKOOOpas-
Has, pACIIONAraeTcs BBILIE, YeM Y B3pOCTIOTO YesoBeKa (Ha ypoBHE
11—IV m03BoHKOB). [T1acTHHKY UIMTOBMAHOIO XPSIIIA PACTIONAratloTest
MO/ TYNBIM YIJIOM APYT K APYTY. BHICTYIT rOpTaHy OTCYTCTBYET. Bcnen-
CTBHME BBICOKOTO PACTIOJIOXKEHH FOPTAHH Yy HOBOPOXIEHHBIX U [eTei
IPYAHOrO BO3PACTa HAATOPTAHHUK HAXOIUTCS HECKOJIBKO BBILIC SI3bIKA
KODHS$1, MO3TOMY IpPU IJIOTAHUM MUILIEBON KOMOK (XMIKOCTb) 00XO-
JUT HAArOPTAaHHWK MO CTOPOHAM OT HeTo. B pesysnbrare pebeHOK MOXET
JBILIATh ¥ TJ0TaTh (ITWTh) OMHOBPEMEHHO, YTO UMEET BAXHOE 3Have-
Hye NPU aKTE COCaHUs.

Bxoi B ropraHb y HOBOPOXIEHHOIO OTHOCHUTEIbHO IUUPE, YEM Y
B3pocJjoro. TlpeanBepue KOPOTKOE, MOITOMY r0J0COBast LIejib HAXO-
auTCs Bbicoko. OHa umeer UTMHY 6,5 MM (B 3 pasza Kopoue, 4eM y
B3pociioro). [oocoBast 1esib 3aMETHO YBETUUNBACTCS B TIEPBLIC TPU
rojga Xu3HU peGeHKa, a 3aTeM — B IIEPHOJ TOJOBOIO CO3PEBAHMS.
MbI1iILBl FOPTaHU ¥ HOBOPOXIEHHOIO ¥ B IETCKOM BO3pACTE Pa3BUTbL
cna6o. TopTaHk GLICTPO PACTET B TEUEHHE TMEPBBIX YETBHIPEX JIET KU3HU
pebenka. B nepyuog 1mojioBoro co3pesanus (mocne 10—12 net) BHOBb
HAYMHACTCS aKTHUBHBIH POCT, KOTODbIH MMPOJAOIKAETCa A0 25 JIeT Y
MYXUHH 1 [0 22—23 jet y XeHuMH. BMecte ¢ poCTOM ropraHu B
JIETCKOM BO3pacTe OHAa MOCTEIIEHHO OMNYCKAETCsl, paCCTOAHUE MEXIY
ce BepXHMM KpaeM U MOAbA3BIYHON KOCTBIO yBenudusaercst. K 7 rogam
HIDKHMiI Kpail TOPTAHM HAXOJMTCH Ha ypoBHe BepxHero kpasi VI wieii-

. 213



HOTO M03BOHKa. [lonoxeHue, xapakTepHoe Uit B3POCIOTO Ye0BEKa,
ropTaHb 3aHuMaet nocie 17—20 ner.

[MonoBwie paznuumst ropTaHy B paHHEM BO3pacTe HE HAOTIOJAIOTCSI.
B najibHeneM pocT ropTaHi Y MaTbYMKOB MIET HECKONILKO GBICTpEE,
4eM y neBouek. ITocnme 6—7 sieT ropTaHb Y MAaIbYMKOB KPYITHEE, YEM Y
NeBOYEK TOro XKe Bodpacta. B 10—12 et y Manb4nKOB CTAHOBHUTCS 3a-
METHBIM BBICTYIT TOPTaHH.

XpsA1UM rOpTaHN, TOHKUE Y HOBOPOXIEHHOTO, C BO3PACTOM CTAHO-
BATCA 0o0Jiee TOJNCTBIMM, OMHAKO JOJIO COXPAHSIOT CBOIO TMOKOCTD.
B 1oXmioM M cTap4eckoM BO3pacTe B XpslllaX TOPTaHM, KpoMe Haj-
TOpPTaHHHUKA, OTKJIAABIBAIOTCS COJIA KaIbLIMA. XPSIIU OKOCTEHEBAIOT,
CTAHOBATCS XPYNKUMH U JIOMKMMH.

Tpaxes v anaenbie 6ponxu 'y HOBOPOXIEHHOTO KOopoTkue. JIM1Ha Tpa-
xeu cocrasiseT 3,2—4,5 cM, WIMpUHA IIPOCBETa B CpelHEeN YacTH —
okor1o 0,8 cm. IlepenoHyartas cTeHKa Tpaxed OTHOCHUTENIBHO ILMPOKasl,
XpSlLM TPAXeW Pa3sBUTHI €J1ab0, TOHKKME, MATKKE. B moxumom u crap-
4eckoM Bo3pacTe (rtocie 60—70 neT) XpsAIy Tpaxen CTaHOBATCS MIOT-
HBIMHU, XPYTIKMMHU, TIPU CHABJICHUHU JIETKO JOMAIOTCH.

IMocne poxaeHus Tpaxest GbICTPO pacTeT B TEUEHHE MEPBLIX 6 Mec,
3aTeM POCT €€ 3aMeAJISIETCS. M1 BHOBb YCKOPACTCH B IIEPUOL I10JIOBOTO
CO3peBaHUs U B IOHOWECKOM Bo3spacte (12—22 roma). K 3—4 rogam
KM3HM pebeHKa LIMPHHA MIPOCBETA Tpaxew yBeJMUMBAaeTca B 2 pasa.
Tpaxesa y pebenka 10—12 sreT BABOE WIMHHEE, YEM Yy HOBOPOXICHHO-
ro, a Kk 20—~25 rogaM JIMHA €€ YTPauBacTCH.

Cnnsucras 060JI04Ka CTEHKH Tpaxed y HOBOPOXIEHHOTO TOHKAs,
HEXHast; XKeJae3bl PasBUTHI CJ1a00. Y pebeHka 1—2 jeT BepxHMii Kpail
Tpaxeu pacnosaraercst Ha ypoBHe [V—V 1eiHbIX TI03BOHKOB, B 5—6
Jet — Krepeau or V—VI no3BoHKOB, a B MOAPOCTKOBOM BO3pacte —
Ha yposHe V 1ieifHoro no3sonka. budypkauus tpaxeu K 7 roaam Ku3-
HU pebeHka HaxoauTcs Knepeau oT [IV—V IpyaHbIX T0O3BOHKOB, a Mociie
7 €T IOCTETICHHO YCTAHAB/INBACTCS HA YPOBHE V IPYIHOIO TO3BOHKA,
KaK y B3pOCJIOTO 4YeIOBeKa.

Jlerkue y HOBOPOXIEHHOTO HENPAaBWIBHON KOHYCOBMIHONH (op-
MbI; BEpPXHUE TOJI OTHOCUTENIBHO HEOOIBIINX pa3sMepoB. CpeaHsis 1oms
NIPABOTO JIETKOTO [0 pasMepaM paBHA BEPXHEH JOTH, a HUXHsIA CpaB-
HMTEIBHO Gonbiag. Macca 060UX JIETKUX Y HOBOPOXKAEHHOTO COCTAB-
Jaer 57 1 (ot 39 mo 70 1), 06beM — 67 cM’. TITOTHOCTD HEABILIABILIETO
Jerkoro pasHa 1,068 (erkue MepTBOPOXIEHHOTO HeNBIIHABILErO
pebeHKa ToHYT B Bojie). ILIOTHOCTB JIerKoro AbILIABIIEro peGeHKa Co-
crasnser 0,490. BpoHxuanbHOE AEPEBO K MOMEHTY POXAECHUS B OCHOB-
HOM cdopmupoBaHo. Ha 1-M romy Xu3Hu HabMIOAAeTCs €r0 UHTEHCUB-
Hblif pOCT (pa3sMepbl JOJIEBbIX OPOHXOB yBeJIMUMBAIOTCA B 2 pasa, a
maBHeiX — B 1,5 pasa). B mepuoa monoBoro cospeBanus pocT 6poH-
XHAJIbHOTO JIepeBa CHOBA yCHIMBaeTcsl. Pa3Mepst Bcex ero yacreii (6pon-
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xoB) Kk 20 ronaM yBeJIUMBAETCS B 3,5—4 pasza (n9 CpPaBHEHHUIO C OPOH-
XNATbHBIM JEPEBOM HOBOPOXICHHOTO). ¥V moaeit 40—45 et OpOHXU-
a7IbHOE IPEeBO MMeeT HaubosIbiMe pasMepbl. BospacrHasd MHBOTIOLUA
6poHX0B HaunHaeTcs nocye 50 sieT. B MoXMIoM U CTapueckoM BO3pac-
Te AJMHA ¥ AMaMeTpbl IPOCBETA MHOIMX CETMEHTaPHbIX OPOHXOB HE-
MHOTO YMEHBLIAIOTCS, WHOIA HOSBIAIOTCS YeTKOOOPA3HBIE BHITISIH-
BaHUS MX CTCHOK.

JIerounblie alMHYChI Y HOBOPOXKICHHOTO MMEKOT HEOOJBIIOE KON~
YeCTBO MEJIKMX JIETOUHBIX ajibpeosl. B TeueHne BTOPOro roja XnU3Hu pe-
GEHKa M TIO3XKE aUWHYC PacTeT 3a cueT TMOSBICHUST HOBbIX ajlbBEOJISIP-
HBbIX XOMOB M OOpa30BaHMs HOBBIX JIETOYHBIX a/1bBCOJI B CTEHKAX YXKE
UMEIOLIMXCS ATBBEOJIAPHBIX X0n0B. OOpa30BaHKUE HOBBIX PAa3BCTBICHNN
a/IbBEOJISIPHBIX XOIOB 3aKaHIMBAETCA K 7—9 rofam, NErouHbIX ajIbBe-
ol — K 12—15 rogam. K aTOMY BpeMEHH pa3Mephbl a/lbBEOT YBCIMINBA-
1o1cs BaBoe. PopMUPOBAHUE JIETOUHOM NapEHXHUMbI 3aBEPILACTCS K 15—
25 romgam. B mepuon ot 25 10 40 jeT CTpOeHUE JICTOYHBIX aLMHYCOB
mpakTuyecky He Mensietcs. IMTocne 40 jeT HauMHAETest NOCTENEHHOC
CTapeHUe JIErOYHOM TKaHW. JIErOUHBIC aJIbBEOJIbI CTAHOBSITCA KPYITHEC,
YaCcTh MEXATBBEOJSIPHBIX TIEPErOPOIOK HeuesaeT. B mpolecce pocTa n pas-
BUTHS JICTKMX [I0C/IE POKICHNS NX 06bEM YBEHUMBAETCSI: B TeyeHUe 1-ro
roga — B 4 pasa, kK 8 rogam — B 8 pa3, K 12 rojaMm — B 10 pa3, K 20
ronaM — B 20 pa3 (110 CpaBHEHUIO ¢ 00BEMOM JIETKHX HOBOPOXIECHHOTO).

['paHMLIbl IETKUX C BO3PACTOM TAKXe U3MEHAIOTCH. Bepxyika Jier-
KOTO HOBOPOX/ICHHOTO HAXOAUTCS! HA YPOBHE MePBOTo pedpa. B nanb-
HeifleM OHa BBICTYIAET Haj NEePRBIM peOpPoM M K 20--25 ropam pac-
[ToJiaraeTcs BhIlIE MepBOro pebpa (Ha 2 M Bbilie Koynubl). HixHss
rpaHUlA NPABOTO U JIEBOTO JIETKMX Yy HOBOPOXIACHHOTO MPOXOIMT Ha
OIIHO pe6po BHILIE, YEM Y B3POCJIOTO HeoBeka. 110 Mepe yBeanIeHHs
BO3pacTa pebeHKa 3Ta TPaHKLA IOCTEMEHHO OMYCKaeTCsl. B l'lO)KIiUIOM
Bospacte (nocje 60 Jiet) HUXHUE TPaHULIBL JIETKUX PacrolaraioTeA Ha
1—2 cM Huxe, ueM y aozeii B Bospacte 30—40 siet.

Bompoch AJs TMOBTOpPeHMS M CaMOKOHTpPOJ:

1. HazoBuTe CTEHKM IOJOLTH HOCA, YKaXHUTE, IIe pacrojaraorcs HOCOo-
Bble PAKOBMHBL M HOCOBBIC XOJIbi, KaKHe (GYHKLMM OHU BHITIOTHIIOT.

2. TlepeuncauTe Xpsilil ¥ MbIUIILbL TOPTAHU. Kakue GpyHKUMN BBIITOJHSET
KaxJast U3 3TUX MbIiil? ,

3. Uto Takoe KOPeHb JIETKOrO, 4TO BXOAUT B €I0 COCTaB:

4. Ha30BUTE MOBEPXHOCTH MPABOTO M JICBOrO JICMKUX U WX I'PAHNLDI (o
JINHAAM). ,

5. Yro Takoe OpoHxmanbHoe aepeso? Kakue CTpyKTypEl €T0 00Opa3yroT?

6. PacckaxuTe, KaK YCTPOEH JIETOUHbIT alHyC. Kakue CTPpYKTYpbl JIETKOTO
Ha3LIBAIOT AILBEOJIAPHLIM JepeBom?
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7. Yro Takoe nuieBpa
. , KAKHE YacTU y Hee BbIAEISAIOT, KaKue
H
BBINOJIHSAET? ’ ynan ona

8. Pacckaxure o cpegoctenuu, ero rpannnax. Kaxwe OpraHb! pacrosara-
IOTCA B CPENOCTEHUU?

JIpixanue

UI[le&HHf! — 3TO Mpouece ra3000MeHa MEXIY OPraHU3MOM U BHEIL-
Hel cpelloil. M3 BHewIHe#l cpeabl B OpraHM3M 4YeJIoBeKa TIOCTYIIaeT
KHMCJIOPOA, a BO BHEUIHIOIO CPe/ly BBIICNSETCH YINIEKUCIbIi ras. Kuc-
JIOpO HEOOXOAMM KJIeTKaM, TKaHAM M OpraHam Uis xu3ﬂene;1Teﬂb—
HOCTH, IUI1 NIPOLIECCOB OKMCJIEHUS, B PE3YJBTATE KOTOPOIO BHICBO-
Ooxnaetca sHeprust. YIIEKMCIbIH ra3 (a Takxke BOIA) SABASIOTCS
KOHEYHBIM IPOAYKTOM OOMEHa BELIECTB, IIPOLIECCOB OKUCTeHUs . Oc-
TaHOBKA ABIXaHUSI BE/ICT K HEMEIJIEHHOMY MPEKPalICHHIO obMeHa Be-
HIECTB B OpraHM3Me M rudenu (CMepTH) YeToBexa.

. XI‘; a;;ob'men Y 9€J10BEKa COCTOUT M3 TPEX COCTABJISIOINX, BHEHIHETO
aHMS, TPaHCIIOpTa ra
) ;;I e gﬂ' 30B KPOBbIO U BHYTPEHHETO (KJIETOYHOrO,

Bruewnee dvixanue BoINONMHACT AbIXATENbHAS CUCTEMA, B TOM YHCJIE
JIETKKE, B KOTOPBIX K1cmopoa (O,) yepe3 CTeHKU JIEFOYHBIX ATbBEO U
KPOBCHOCHBIX KaIlTMJLIAPOB MOCTYMAET B KpOBb. OTHOBPEMEHHO U3 KPOBU
B aJbBCOJIBI BblAEAETCS yryekucablit raz (CO)), u nanee no apixa-
TEJLHBIM TTYTAM OH BBIBOJIUTCS U3 OPraHU3Ma. BﬁblxaeMLu‘/’I Y BBLIBIXa-
CMbII BO3YX PasanvacTcsi o CBOeMy cocTaBy (Tabn. 10).

Tabnwua 10

Conepxkanne kuciopona (0,) n yraexkuciioro raza (CO,)
BO BJIBIX2€MOM H BbIIBIX2EMOM BO3AyXe

Bosyx Coaepxanue razos ( %)

KHUCIIOpO YIJIEKMCITBIN ra3 a3or
Bavixaembrit 20,94 0,03 79,03
BerabixaeMbrit 16,30 4,00 79,70
AJTbBEOJIAPHBIIT 14,20 5,20 80,60

TpancnopT ra3oB (KuCa0pona, yrIeKHCIOro rasa) oCyLlecTBIsIeTCsI
KDOBbIO 110 KPOBEHOCHBIM cOCyaM. K jierkum 1o ierouHbIM aprepusiv
OT Cepiua NPUTEKAeT KPOBb, OOTaTad YIJNIEKUCABIM TazoM. B Jerkux
KPOBDb OTAACT YINEKUCIBIN ra3 U HacklmaeTcs Kucaopoaom. Conepxa-
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mas KUCIOPoI KPOBb M3 JErKUX IO JIETOYHBIM BEHaM ITOCTYNACT K
cepauy. OT cepala no aopre, a 3aTeM MO apTepuaM KpOBb TPAHCTIOP-
THUPYETCA K OpraHaMm, rie CHaOxaeT KUCIOpOoOoM (1 TIMTATEeABbHBIMH
BELLIECTBAMM) MX KJIETKH, TKaHU. B 00paTHOM HaITpaBIeHUU — OT KJle-
TOK, TKaHEl KPOBb 10 BeHAM BBIHOCHT YIJIEKHUCIIBII Ta3 K cepaly, a u3
cepjilia 5Ta KPOBb, OoraTast yrJeKUCIBIM Ta30M, CHOBA HANPaB/sIeTCA
K JIETKUM.

Buympennee dvixanue (Kaemounoe, mxanegoe) NPEICTABIACT coboit
ra3000MeH MeXIy KpOBBIO M TKaHsIMH, KiIeTkamu. Kucnopon 13 Kpo-
BU Yepe3 CTEHKU KPOBEHOCHBIX Kalu/UIIPOB MOCTYNAET K KIeTKaM 1
APYTYM TKAHEBBIM CTPYKTYpaMm, I/e BKJIIOYAeTCH B obMeH BeluecTs. M3
KJIETOK, TKaHel TaKXKe UYepe3 CTEHKU KaITWIISIPOB B KPOBb BLIBOJUTCSA
YIJIEKUCIIBIN Tas.

TaxkyM 00pa3oM, IMOCTOSHHO LUUPKYIUPYIOLIAsad MEXIY JCTKUM H
TKaHSIMM KPOBb 00eCTIEYMBaeT HETIPEpbIBHOE CHAOXEHHE KIIETOK, TKa-
Heil KHCJIOPOIOM U BBIBEICHHUE YIJIEKMCIOTO Tas3a. B TKaHsIX K1c10pol
KPOBH IPOHUKACT B KJIETKH U IPYTHe TKAHEBbIE 3JIEMCHTDI, 4 B obpar-
HOM HANPaBJICHUN TEPEHOCUT YIJEKMCIIbIA ra3. DTOT NpOoLeCcC BHYT-
peHHEro (TKaHeBOIo) AbIXaHMs IMPOUCXOAUT MPH yHACTUH OCOOBIX [IbI-
XaTeJIbHBIX HPEPMEHTOB.

MexaHu3M BI0OXa ¥ BbIIOXA

Brarogapsi pUTMUYHOMY COKpalleHMUI0 auadparMel (16—18 pa3 B
MMHYTY) W JIPYTUX ABIXaTeIbHbIX MbIUIL (HAPYXHBIX W BHYTPCHHUX
MeKpeDEPHBIX MBI 00beM IPYAHON KIeTKH TO YBCINIUBACTCH (ipu
BIOXE), TO YMEHblIaeTca (npy Bblaoxe). IIpu paciiMpeHUn TpyIHON
KJIETKM JIeTK1e TAacCHBHO pacTsrmparotcs, pacumpsiiores. IIpu stom
JaBJleHME B JIETKUX TIOHMXAETCA M CTAHOBUTCA HIKE aTMOC(hepHOro
(na 3—4 mm pr. cr.). [ToaTOMYy BO3AYX Ye€pe3 [AbIXaTe/IbHbIC MYTH U3
BHEIIHEN cpelbl yerpeMisercs B nerkue. Tak npoucxonut Baox. Ipu
r1y60KOM BIOXe, (GOPCUPOBAHHOM JbIXaHUH COKPALIAIOTCA HE TOJIBKO
JIBIXaTeIbHbIE MBIIILBI, HO ¥ BCIIOMOraTeIbHbIE (MbIIILBI MJICUYEBOTO
osica, 1eH, TYJI0oBuILa). BLIIOX OCYLICCTBIIAETCA NIPH pacciabneHnu
MBILLLE BOXa U COKPALLEHUM MbIINLL BbIAOXa (BHYTPEHHUE MeXpebep-
HBIE MBIIIIBI, MBILILBI TEpeHe OpIolTHOM cTeHKH). TIpunonHsTas n
paclIMpeHHas MpPU BIOXe TPyAHas KIETKa B CHIY CBOCH TAXKECTH M
TIPU AeVCTBUM PSAIA MBILIL XKWBOTA OMyCcKaeTcst. PacTsHyThIE JICTKUE
Gnaronapsi CBOEH 3JaCTMYHOCTH yMeHbLIAOTCH B oObeme. Ipu atoM
JABJICHAE B JIETKMX PE3KO BO3PACTAET, U BO3LYX TOKUIAET nerkue. Tax
[IPOUCXOAUT BbLAOX. [1pH Kallule, YyuxaHbe, OBICTPOM BBIIOXE Y4aCTBY-
OT MBIIIBI XMBOTA, OPIOIIHOFO mpecca, pebpa (TpyldHasi KJETKa)
omyckawres, nuadparma pesko ImoJHUMaeTcs.
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IIpn criokoitHOM ABIXaHWM YEIOBEK BABIXAeT U BbIAbIxaeT 500 M
BO3/lyXa. DTO KONUUYECTBO Bo3myxa (500 Mi1) HasbIBaIOT dbixamensHsim
obsemom. Tlpy r1yGOKOM (ZOTIOTHUTEIBHOM) BIOXE B JIETKWE TOCTY-
T ente 1500 mit Bozayxa. Do pesepsusiii 06sem edoxa. Tlpu pasHoMep-
HOM JbIXaHMH TIOCJIE CITOKOWHOTO BBIAOXA YEJTOBEK ITPU HaTIpsiKeHUU
JBIXaTCABHBIX MBIIHII MOXET BBIOOXHYTH ele 1500 mia Bosgyxa. Bro
pe3sepanbill obsem evidoxa. KomnuecTBo Bosnyxa (3500 M), ckiagniBaio-
uieecs U3 AplxarenpHoro oovema (500 Mi1), pe3epBHOTO 00beMa BIOXA
(1500 mu), pesepsHoro oonema Bbigoxa (1500 M) HasBIBAOT Jcu3-
HEeHHOU eMKOCmbI0 Aeekux. Y TPEHVUPOBAHHBIX, (GU3NYECKH PA3BUTBIX
Jo/el XU3HEHHAs eMKOCTb JIErKHUX MoxXeT gocturarth 7000—7500 mut.
VY XeHIIMH B CBS3M C MCHBIIEH MAcCOil Tejla KWU3HEHHAs eMKOCTh
JIETKUX MEHBIIIE, YeM Y MYXKYHH.

IMocne Toro kak yemoBek BHIIOXHET 500 M BO3LyXa (IbIXaTeIbHbLIA
00MeH), a 3aTeM elle creiaeT riy6okuit Butox (1500 M), B ero ner-
KUX Bce elle ocraerca nmpuMmepHo 1200 M1 ocmamounozo ofeema 6030y-
Xa, Y1aJiUTb KOTOPBIA U3 JICTKUX TIPAKTHYECKHN HEBO3MOXHO. [ blliaB-
1iree JIETKOe BCETAA COLEPXKUT Bo3ayX. [1oaToMy JlerouHas TKaHb B BOIE
HE TOHET.

B teueHue | MUH ueslOBeK BIBIXAeT U BBHIABIXaeT 5—8 J1 Bo3nyxa. DTo
Munymublii 06sem ObixaHus, KOTOPBIK MPU MHTCHCUBHON (HU3MUECKOI
Harpyske MoxeT gocTurarb 80—120 1 B MUHYyTY.

M3 500 ma BbiIbIXaeMOTO BO3/YXa (IbIXATENBHBI 00bEM) TOIBKO
360 M1 MpOXOAMT B ATBBEOIIBI U OTHAET KUCIOPOI B KpoBb. OCTajbHBIE
140 M ocTaloTcsi B BO3MYXOHOCHBIX MYTSIX U B ra3o00MeHe He ydya-
CTBYIOT. I103TOMY BO3yXOHOCHBIE TTYTH HA3BIBAIOT «<MEPTBEIM IIPOCTPAH-
CTBOM».

I'azo00MeH B Jerkux

B Jierkux mpoucxoaut raz000MeH MeXAy NOCTYITAaIOUINM B ajlbBEo-
JIbI BO3JIYXOM U IPOTEKAIOLLECH MO KanmwLisgpaM KpoBeio (puc. 60). Mu-
TEHCHBHOMY Ta3000MEHY MEXAY BO3IYXOM aibBeoJl U KPOBBIO CIIO-
coOCTBYeT Masasi TONIIWHA TaK HAa3bIBAEMOTO a3p02emMamueckoso
bapvepa. DTOT 6aphep MeXAy BO3AYXOM M KPOBLIO 00pa30BaH CTEHKON
aJIbBEOJIBI M CTEHKOI KPOBEHOCHOTO Kamuuisipa. ToslnHa 6apbepa —
okono 2,5 Mmkm. CTeHKH albBeOJI ITOCTPOEHBI U3 OXHOCIONHOIO [I0C-
KOTO 3TUTENNs (aJIbBEOJIOLIUTOR), MOKPBITOTO HU3HYTPU, CO CTOPOHDI
MTPOCBETA aNbBE0], TOHKOUN IUIEHKON dochonununa — cypppaxman-
mom. CypdakTaHT NpETSTCTBYET CIMHAHUIO aTbBEOJ IPU BLIIOXE U
MTOHMKAET NMOBEPXHOCTHOE HATSIXeHME. AJIbBEOJbI OIJICTEHB! [YCTOM
CETHI0 KPOBEHOCHBIX KAIMWLISAPOB, YTO CUJILHO YBETUYMBAET TUIOLIAID,
Ha KOTOPOil COBEPIIAETCS ra3000MEeH MEXAY BO3IYXOM U KPOBBIO.
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Puc. 60. O6MeH razaMu MeXKAYy KPOBBIO M BO3AYXOM albBEOJI:
I — NpOCBET albBeOJIbl; 2 — CTEHKA AJBBEOJIBl; 3 — CTEHKa KPOBEHOCHOTO
Kanujuisipa; 4 — MpocBeT KamwuIsipa; S — 3pUTPOLIMT B ITPOCBETE Kalllulsipa.
CrTpenkaMu IMOKasaH I1yTh Kucnopoaa (O,), yrmekucnoro rasa (CO,) vepes
adporeMaTHueckuit 6apbep (MeXay KpOBbIO U BO3AYXOM)

Bo BabIxaeMOM BO3IyXe — B aJIbBEOJaX — KOHLEHTPALUUs KUCIO-
pola (mapuuajibHoe naBieHue) HamHoro Bbiie (100 MM pT. CT.), 4eM
B BeHO3HOI kpoBHu (40 MM pT. CT.), IpOTEKAIOUICH MO JErOYHbIM Ka-
nuisipaM. TTosToMy KMCOPOI JIETKO BBIXOIMT U3 aJibBEO] B KPOBb,
rie OH OBICTPO BCTYMAET B COSAUHEHUE C TEMOITIOOMHOM 3pUTPOLIU-
T0B. OJHOBPEMEHHO YIJIEKUCIBIH ra3, KOHIEHTPALUs KOTOPOTO B Be-
HO3HOI KPOBHU KanuuIsipoB BeIcoKas (47 MM pT. cT.), auddyHaupyer
B ajgbBeosibl, rae kanmwuisspHoe gasieHue CO, 3HAYUTETbHO HUKE
(40 MM p1. cT.). Y3 aibBEOJT JIETKOTO YIIEKUACABIA Fa3 BHIBOAUTCHA C
BBIIBIXa€MBIM BO3JIYXOM,
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TakuMm o6pa3oM, pazHULIa B JABJEHWM (HATIPSOKEHUU) KUCIOPOIa
M YIJIEKUCJIOTO ra3a B ajlbBEOJISIPHOM BO3JAyXe, B apTepUAJbHON B Be-
HO3HOHM KPOBY JAaeT BO3MOXHOCTH Kucjaopony auddyHaupoBaTh u3
a1bBe0J B KPOBb, 4 YIJIEKUCJIOMY Ta3y -—— W3 KPOBU B aJIbBEOJBI.

Tpancnoprt razoB KpoBbio

braromapsi ocoboMy CBOMCTBY TreMOTJIOOHMHA BCTYIATh B COENUHE-
HUE C KUCTOPOJOM M YIJIEKUCIBIM Ta30M KPOBb CIIOCOOHA MOTIIOIIATE
3TH Ta3bl B 3HAUUTENbHOM KosmdecTBe. B 100 Mi1 aprepuaibHOM KpOBU
coaepuTCa 1o 20 My Kucaopoaa u 10 52 mia yrrexkucioro raza. Ogxa
MOJIEKYJIa TeMOTJIO0HMHA CITOCOOHA MPUCOETMHUTD K cebe YeThipe MO-
JIEKYJIBl KUCJIOpPOAa, o0pasysa HEeyCTOMUMBOE COCAWHEHME OKCHIeMo-
riao6un. Mi3BectHo, uto 1 MJ reMorio6uHa cea3biBaet 1,34 M1 Kucio-
poaa. B 100 mn kpoBu coaepxutcs 15 r reMoriobuHa.

B TKaHsX opraHM3Ma B PE3YJIbTaTe HCHPEPLIBHOIO 0OOMEHA BELLECTB,
UHTEHCUBHBIX OKHCIUTEIBHBIX MPOLIECCOB PACXOAYETCSl KUCIOPOI U
o0pasyercs yriaeKuchbii ra3. Ilpy nocTynaeHUM KPoBU B TKAHW Opra-
HU3Ma TEMOTJIOOWH OTHaeT KJIETKaM, TKaHsAM Kuciopoa. ObpasosaB-
UIHICA pU 3TOM OOMEHE BEILICCTB YIAEKUCIBIH Ta3 mepexoaur (aud-
(byHAMpPYET) U3 TKaHEH B KPOBb M NPUCOCIMHSIETCS K T€MOIIOOHHY.
ITpu aToMm 06pazyeTcss HENIPOYHOE coeduHeHHe — Kapdremoraodun. bri-
CTPOMY COEIMHEHHIO FeMOIIOOMHA C YITIEKHCIIBIM I'a30M CHOCOOCTBY -
€T HaxOMSIIMACA B 3puTpounTax (hepMeHT KapGoaHTuapasa.

I'eMOTI00UH pUTPOITUTOB CIMOCOGEH COCAMHATHCA U C APYTUMM
razsamMu. Tak, HampuMmep, ¢ OKHMCBIO yIjlepoga, obpasylolleicd mpu
HEMOJIHOM CT'OPDAHUHU YT WU APYTOro TOIIUBA, TEMOIVIOOMH COeMM-
Hsiercst B 150—300 pa3s 6sicTpee, yeM ¢ kuciaopogoM. [Ipu stom obpa-
3yeTCs I0BOJIBHO IIPOYHOE COCANHEHME KapOoKcureMoriaooun. I1osro-
My [laxe IpU MaJOM COAEPKAHMHU B Bosayxe okucH yrmepoga (CO,)
TEMOTJIOOMH COeMUHSETCS HE ¢ KUCJIOPOAOM, a C OKHUCBIO YIJIEpOAA.
I1pu 5TOM CHaGXEHHME OpraHu3Ma KHCJIOPOIOM, ero TPAHCITOPT K KIIET-
KaMm, TKaHSIM HapyluaeTcs, Ipekpamaercs. YensoBek B 3TUX YCIOBHAX
3aJIbIXaeTCs] U MOXeT MOTMOHYTh M3-3a HEeNOCTYIUIEHHs] KMCIopoaa B
TKaHY OpraHu3ma.

HepocraTouHoe mocTymicHUe KHCIOpoaa B TKaHU (eunoxcus) Mo-
KET BO3HUKHYTb IPU HEAOCTATKE KUCIOPOJa BO BALIXAEMOM BO3IYyXe,
HammpuMmep B ropax.

[1pu ocTaHOBKe, NpeKpalleHHH JbIXaHUH PA3BUBAETCS YAYLILE (Ac-
dhuxcun). Takoe cOCTOSTHUE MOXET CJIYYUTLCS IPU YTOTUTCHUHW WK APY-
FUX HEOXUAAHHBIX OOCTOSITENBCTBAX, TIPH TOTAaAaHK NHOPOIHOTO Teja
B JbIXaTeJIbHBIE TYTU (PA3roBOP BO BPEMS €IbI), TIPY OTEKE TOJIOCOBBIX
CBSI30K B CBSI3U ¢ 3a00/1eBaHMeM. HacTUIIBI THILY MOI'YT ObITD YaaieHbl
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U3 IBIXaTedbHBIX TyTeil pedIEKTOPHBIM KaluleM (KaluIeBbiM TOM4-
KOM), BOSHUKAIOLIUM B PE3YJIbTaTe Pa3IpaXxeHus CIM3UCTOI 000I0Y-
K1 ThIXaTeAbHBIX ITyTel, B IEPBYIO OYepeb rOpTaHHU.

Tlpu ocTaHOBKE IbIXaHus! (YTOIUIEHHE, y/iap JIEKTPHUIECKOro TOKa,
OTpaBJICHME Ta3aMM), KOTA CepALle ellie MPOIoJKaeT padoTarh, Acjia-
JOT UCKYCCTBEHHOE JbIXaHUE C [NOMOLLBIO CIICUMAIbHBIX aNapaTos, a
IIPH MX OTCYTCTBUM — TIO METOAY «POT B POT», «POT B HOC» WJIM TIyTEM
CHABJICHVS U pacUIMpPEeHUs TPYOHON KIIETKH.

Bonpocs ninsg NOBTOPEHUA H CAMOKOHTpPOJIA:

1. HazoBuTe ussecTHble BaM cocTapisiomue (baspl) ra3oobMeHa Mexay
BHELLHE# CPedoil M OpPraHM3MOM HYelOoBeKa U JaiTe XapaKTepUCTHKY 3TUM
(azam.

2. PacckaxuTe, KaK ITPOUCXOIMT BOOX M BBIOX. Kak BBI MpencTaBiAaeTe
cebe MEXaHM3M 3TOTO Mpouecca?

3. Ha30BUTE KOJMYECTBO BIBIXAEMOT0O U BBLABIXaEMOIO BO3AyXa, IpUBEAN -
te nudps! (ecny momuMTe). Kak Ha3bBaloTCS TPUBEACHHBIE B KHUTC 00BEMBL
Bo3ayxa?

4. OnuIINTe TA3000MEH B JIETKUX MEXAY BABIXa€MbIM BO3AYXOM U KPOBLIO.

5. Kak ocyliecTBaseTcs iepeHoc razos KpoBblo? Kak Ha3pIBaloTCs COENM-
HEeHUs, KOTOpbie 00pasyeT reMOnIo0MH ¢ KHCIOPOAOM, YITIEKUC/IBIM ra3oM,
OKMCBIO yIiiepona?




MOYEIIOJIOBOM AIIITIAPAT

MouernosoBoii annapar BKIOYaeT OpraHbl MOYEBOI U TTOJNIOBOM CH-
CTEM, KOTOpBbIE OOBEMMHEHB! OOIIHOCTLIO PA3BUTHA, TECHBLIMU aHATO-
MHYECKUMU U (PYHKIIMOHATBHBIMH B3aUMOOTHOIIEHUSMH (puc. 61, 62).

MOYEBAAA (MOYEBBIIEJIUTEIIBHASI) CUCTEMA

K MoueBBIM OpraHaM OTHOCSTCSI IMOYKM, MOYETOYHUKH, MOUYEBOIA
Ty3bIPb U MOYEUCTIYCKATENbHBINA KaHal. [louku aBnsiiorcs Modeobpa-
3YIOUIUMH OPTaHAMU, OCTAJIBHbIE — MOYEBBIBOIASILIMMU MTYTIMH.

Opranbl MOYEBOH (MOUEBBIACIUTETBHOM) CHCTEMbI, BMECTE C Opra-
HaMW MUIIEBAPUTENbHON CUCTEMBI, JIETKUMHW U KOXEIl BBIBOOST W3
OpraHM3Ma IPOAYKTEl OOMEHA BEUMIECTB, KOTOPhIC HE MOFYT OBITh UC-
I10J1b30BaHbl B TeJle Yea0BeKa. M3 muieBapuTeIbHOM CUCTEMBI B CO-
CTaBe Kajla yAaIA0TCs COJIM, XEJIYHbIE TUTMEHTHI, X0JIeCTEPUH, BOA.
Yepes serkue yaamrsiorcsi YIJICKMCIbIA ra3 W Ipyrue razoo0pasHbie
BElIECTBA, BoJa. Yepes MTOTOBBIC M CaTbHBIE XKee3bl KOXMW BBIBOASITCS
Bojia (10 0,6 J1 B CYTKM), YITIEKHCITBII a3, pasIMYHbIE COJIM, APOAYK-
Tbl 430TUCTOTO OOMeEHa.

Ho 75 % BBIBONMMBIX U3 OpraHu3Ma IPOJYKTOB OOMEHa BEIECTB
yaansiercst yepe3 nouku. C MO4O#H BBLACISIOTCS BOOA, COMU U MPOLYK-
Thl pacraja 6eJIKOB (MOUEBHMHA, MOYEBAas KUCI0Ta U Ap.). C oMoLLbio
[IOYEK B OpraHM3Me TIOANEPXKUBAIOTCS KUCIOTHO-IIEIOYHOE paBHOBE-
cue (pH), mocTosHHBINA, HOPMAJIBHEI OOBEM BOABI M MOCTOSIHHAS
KOHUEHTpalus Cojel, CTabUIbHOE OCMOTHUYECKOe aaBieHue. [Touku
ofecrieynBaloT (BMECTe ¢ JPYTMMH OpraHaMi) MOCTOSIHCTBO COCTABA
opraHmiMma (roMeocTas).

IHouku

Ilouka (mapHbIif opraH) uMmeeT GOGOBHIHYIO (HOPMY, MIOTHYIO
KOHcUcTeHIMIO. Pacrionaralorcest mMouky Ha 3agHeil OpIOLIHOM CTEHKE,
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Puc. 61. PacrosiokeHue MYKCKIX MOUEBLIX M T10J0BbIX OPraHOB B MOJOCTH
MaJIoTO Tasa: )
1 — ceMSBBIHOCSIIHI TPOTOK; 2 — MOUEBOI ITy3biPb; 3 — CeMCHHOI nyablpeKU;
4 — mpsiMast KWLOKA; 5 — [PEACTATeIbHAs Keesd, 6 — CeMﬂBbl6paCbIBa}?léll/}M
poToK; 7 — CUHKTEP MOUYCHCIIYCKATENBHOTO KaHana, & — nyKOmeo—I'yu Ya-
Tas MbHILA;, 9 — JMYyKOBHLA TIOJIOBOTO WICHA, 10 — moutoHka; 11 — KDdMHS{IH
[LIOTh [OJIOBOTO WieHa; 12 — HapyXHOE OTBEPCTHC MOUECHCYCKATEILHOTO Ka-
Hana (ypetphl); 13 — ronoBka ojs0oBoOro H1eHa, 14 — neweprucToe Te?ﬂo 1"10J10‘—
BOTO WieHa; 15 — rybuaras 4acTb MYXCKOTO MO‘I@MCHyCKaTeHbHOI(‘) KaHaja
(Myxckast ypeTpa); 16 — mepenonyaras 1actb MYXKCKOTO MO‘Jel/ICﬂyCKdTGHbHO:
ro KkaHana, 17 — miy6okasi romnepeyHas MbIlILA TPOMEKHOCTH, 18 - CeMEHHOM
XOnMUK; 19 — mpocTaTunyeckast YacTb MOYEUCTIYCKATE/[BHOTO K&Haﬂa', 20 — BHYT-
peHHee OTBEPCTUE MOYEHCTIYCKATENLHOTO KaHala, 21 — MOYETOUHHMK

223




Puc. 62. PacrionoxeHue KeHCKHX MOYEBBIX U MOJIOBBIX OPIaHOB
B MOJOCTHU MaJIOTO Ta3a:
| — matouHasi Tpy6a; 2 — siM4HMK; 3 — MaTKa; 4 — fApsiMas KUWKa;, 5 —
NIPSIMOKMINEYHO-MATOYHOE yriaybneHue; 6 — 3aHss YacTh CBONA BJIAranyiua,;
7 — oTBepcTHE MaTKW; 8§ — Baaranuile; 9 — orsepcrve Baaranmwa; 10 —
Oosbias noosas ryoa; 11 — mamast nosiosas ry6a; 12 — rojoBka KJINTOpPA;
13 — Teno knmtopa; 14 — XeHCKHIT MOUEHCITYCKATeNbHbIH KaHal (KeHCKast
yperpa); 15 — MoueBoii ny3blps; 16 — My3sipHO-MaTouHOE yraybinenue; 17 —
Kpyriasi CBS3Ka MaTKH
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1Mo 60kaM OT MO3BOHOYHMKA, Ha ypoBHe ot XII rpyanoro go I—I1
TOSCHUYHBIX [TO3BOHKOB. [1paBasi nouka JISXKHT YyTh HUXKE, 4eM JieBasl.
Csepxy HaJ KaxI0il NOYKOI pacno/iaraeTcsl COOTBETCTBYIOMINIT HALTIO-
yeyHuK. Criepenu K noukam TIPWIICKMUT OpIOLIMHA, ¢ [TPaBOH MOYKOMH
vepe3 OPIOIMHY CONPHUKACAIOTCS II€UYEHb, MPABBI M3THO 000A0YHOM
KMIIKK, HUCXO/SIIAs YacTh ABeHAMIATHIIEpCTHOM KuLky. K nepeaneit
MIOBEPXHOCTH JICBOM TMOYKH INIPUIEXKAT XKCJIYIOK, IMOMKENTYIOUHAsT Xe-
21€3a, JICBbIA U3rub 000M0YHON KUIIKWA M TIETIH TOHKOR KUIIKH.

VY nouku BbIAENSIOT BEPXHIOW M HMXHIOI TIOJIOCHI, NEPEIHION U
3a/IHIOI0 NOBEPXHOCTU M JIBA Kpask — BBITYKJBII JlaTepaibHbIN 1 BOI-
HYTBII MeauanbHbid. Ha MennansHOM Kpae Haxoaurcs yriaybieHue —
noveunvie 60poma, KOTOPbIE BEAYT B noueunyro nazyxy. Yepes Bopora B
IOYKY BXOJAT MOYEUYHAst apTepusi, HEPBbI, BBIXOAAT U3 MOYKH IOYed-
Has BeHa M auMdaTtuveckue cocyabl. B noyeunoi nasyxe pacnoJiara-
10TCs OOJIbLINE W MaJble YalllKu, MMOYeYHasd JIOXAaHK4 W OKPyXKaloiasi
YX KUpOoBast TKaHb. [1oKpbITa OYKa TUIOTHOM ubposroi kancyaou. OKpy-
KAET MOYKY XKUPOBasi TKaHb (Hcuposas xancyad).

Ha dponTansHoOM paszpese mouku (puc. 63) pasmuyaloT HapyxXHoe,
0oJlee CBETJIOC, KOPK0BOe eewjecmeo M BHYTPeHHee, 0ojiee TEMHOE,
Mo32080e geujecmso. B KOPKOBOM BEIIECTBE PACIIONAralOTCA HOUYEUHble
meabya, a TaKXKe NMPOKCUMaNbHasA U JUCTaNbHAS YaCTH KaHAa/lbLEB He-
(ppOHOB (FTOYEUHBIX KAHAJIbLEB). M0O3roBoe BelecTBO nMeeT Bul 7—10
noueunvix nupamud. OCHOBaHUE KaXIOM IMMpPaMUIbl HAlpaBIeHO K KOp-
KOBOMY BELIECTBY, a CY>XUBAIOLLASACS YACTh — HOYEUHbIH COCOMEK — K
MaJiof 4Jalike. Mexay mupamMuaamMy 3aXoAsT MPOCAOWKH, IMONYy4HB-
IIIHe HA3BAHUE HOUEHHBIX CMOA008, COICPXAUINE MEXIONEBblE KPOBe-
HOCHbBIC COCYIIbl TTOYKH.

Mopdonornyeckoit 1 GyHKUNOHAABLHONR eAUHHULEH TOYKY ABIACT-
cq HedpoH. Heppon — 570 Karncyna KiydO4YKa M CUCTEMA KAHATILIIEB
HedpoHa. InHa KaHaablieB omHOTO HedpoHa paBHa 50—55 MM, a Beex
He(ppPOHOB B ABYX Moukax — okoao 100 kM. JInaMeTp KaHaibleB B
pa3HBIX oTAeaax HedgpoHa coctaBisieT oT 15 10 60 MKM. B xaxoii rnoy-
ke 6onee | M HeppoHOB. Hauanom kaxmoro HedpoHa ABISETCSI ABYX-
CTeHHas kancyaa kaybouxa (karicyna HlymnsHckoro—boymena), BHyTpH
KOTOPOW HaxXOAUTCS KayOouek KPOBeHOCHbIX Kanuaaiapoe. Karcyna BMe-
CTE C COCYAMCTBIM KIIYOOUKOM 00pasyeT TToYeYHOe Teblie 1MaMeTPOM
okoJio 200 MxM. Y HedhpoHa BRIAESIIOT KAnCyay Kaybouxa, npoKcUmMaib-
Hyro wacme (U3BUTYIO) KaHaaoya Hegppona, nemarw Hegpoua (NeTITIO
F'ensie), cocrosniyio M3 HUCXOMSIIEH U BOCXOAALUEH YacTeil, U duc-
manvHyro yacms (uzsumyr) kanarvya neppona (puc. 64).

Kiy60ouku Bcex HepOHOB pacitoiaralorcss B KOPKOBOM BELLECTBE
[TOYKHM, a UX NETIYM HAXOASTCS B MO3roBOM BeulecTBe. JlmcranbHbie
4aCTU KaHAJIbLEB HE()POHOB OTKPLIBAIOTCS B cobupamensibie ROYEUHbLE
mpybouK U, HAUMHAIOIINECS B KOPKOBOM BEIIIECTBE. 3aTeM coOMpaTesh-
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Puc. 63. [Mpasas mouka. OpoHTAIBHBIN (IIpOIOTBHBIN) paspes.
Bun czanm:
1 — Kxamcyna MouKu; 2 — TIoYedHBIe CTONObI; 3 — KOPKOBOE BEIICCTBO; 4 —
MO3rOBOE BenlecTBO (IIUPaMubl); 5 — Majlble IT04EYHbIC YalK1 (BCKDBITHI);
6 — GoJblasg MoyeyHas yallka; 7 — MOYETOYHHMK; 8 — roueyHas JIOXaHKa;
9 — Heps; 10 — moveynast aprepusi; 11 — novyeyHas BEHA

Hble TIOYeYHBbIe TPYOOYKM MPOXOAAT B IHMpamMuIax MO3rOBOTO BELIC-
CTBa U BIAAaioT B KOPOTKUE COCOHKOEbie NPOMOKU, KOTOPBIC OTKpbIBa-
JOTCSl B MaJjibie IOYE€YHbIe YAIlKH.

Karmcyna kiay0ouka IO CBOEMY CTPOCHHMIO HAIlOMWHACT ABYCTCH-
Hbli Gokan. MexXIy BHYTPEHHE!H 1 HapyKHOW CTEHKaMU KarcyJibl He-
dpoHa HaXOIMTCI MPOCBET (mos1ocTh) Karmcynbl. BHyTpeHHsIsl CTeHKA
Karcy/Ibl IPOYHO CpalleHa ¢ KIyGOYKOBbIMI KPOBCHOCHBIMHU KaTIHJI-
JSIpaMu, YHCJIO KOTOPBIX B OTHOM TEJIbLE MOCTUIACT 50. Taxum obpa-
30M, MEXIY KPOBBIO KallWJLUISIPOB M IIPOCBCTOM KariCyJibl Kiybouka
HaXOIATCs IBe CPOCIIMECS] CTEHKHM — KalWwiapHad 1 xiybouka (puae-
mpayuonnbiii annapam noxku). Yepes 3T CTEHKU U3 KPOBU B IIPOCEET
KArcyJibl KITy6ouKoB He(pOHA TPOUCXOAUT PUIIBTPALIAS XKULKOCTH —
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Puc. 64. CrpoeHue HedpoHa U ero B3auMoneicTBHE
¢ KPOBEHOCHBIMM COCYAAMMU:
| — xancyna kny6Gouka; 2 — kiybouek (COCYAUCTBII) MOYEYHOTO TeAbLA, 3 —
rIpOKCI/\lJMEUIbeH‘/JI M3BHUTON NMOYEYHBIN KaHanel; 4 — IUCTANbHbIH 1/13}3141‘01’71 no-
YeYHBIN KaHaslell; 5 — cobupartebHast TpyGouka; 6 — metns HedpoHa; 7 —
BOKpYIKaHaJlblIeBasi KaNWUIApHAdA ceTh; 8 — JIyroBasg BeHa; 9 — gyrosasi ’apTe-
pusi; 10 — mexnonekoBasi aprepus; 11 — npuHocsIas Kiyboukosas apre-
pus; 12 — BbIHOCAILAS KIIyOOUKOBas apTepust

227



fIEpBMYHON MOYK. B TeueHMe CYTOK B IPOCBET KaTCyl ofenx ToYeK
¢unpTpyetcs oxono 180 i repBHYHOH MOYH.

CrpoeHue ¥ GYHKIMY HePPOHOB TECHO CBA3AHBI € 0cOBEHHOCTAMK
OpraHK3alK KPOBEHOCHOTO PYCia MOYKH. IToueuHas apTepusi, BOIISI B
BOpOTa TIOYKHU, pa3BeTsisercs. Ee MexcOoneebie apmepuy MpOXoIsiT B
[IOUEHHbIX CTONBAX MEXIY TMPaMHUIaMK MO3roBoro seiuectsa. Ha ypos-
He OCHOBaHMsI TTMPaMKJI TYTOBBIC apTEPHHU M3TMOAI0TCA U MPOJO/IDKAIOT-
cs1 B Oy2oeble apmepui, PACTIONATAOLIMECS HA TPAHMLC MEXIY MO3ro-
BBIM Y KOPKOBBIM BELIECTBOM MOYKH. OT AYTOBBIX aprepuii B KOPKOBOE
BELLIECTBO OTXOIST MHOTOUMCIIEHHbIE MeXCO01bK08bIe apMEPUL. OT Kax-
0¥ MEXAO0IbKOBO! apTepUX OTBETBILIIOTCS BHYmMPUOOALKOBbIE GpMePUlU,
a OT HUX HpUHocsuue KaybouKosbie apmepuonsi. DTU apTEPHOJILI B [TOYEY -
HOM TeJblie pachafalorcss Ha KaybouKogble KpOEeHOCHble Kanuiiipol,
OKpY:XeHHBIe Karicyoii xmybouka. M3 sTux Kanuuisipos GepeT HA4YAIO
GLIHOCAWAA KAYOOUK08aA apmepuoad, KOTopasl, Bbifili U3 [OHYCUHOIO
Te/blla, BHOBb PAcIIafiacTcsl Ha nepumybGyspHble Kanuiaapel (BTOpUY-
HbIe), OTUIETAIOIME KaHAIbLbI HePPOHa. M3 510l BTOPUYHON Kalui-
JISIPHOIA CETH KPOBb OTTEKAET B BEHYJIbI, IIPOAO/DKAIOLIMECH B MEXIONb-
KOBBIE BEHBI, BIAJAIOLIME 3aTEM B JYTOBbIC 1 Jajie€ — B MEXIOJICBBIC
Benbl. [Tocnennue, CIMBasCh ¥ YKPYMHAACh, 00Opa3yloT noYeuHyio 6eH).
Htak, B IOYKAX MMeeTcs JBE CUCTEMbl KAITWUISPOB. OnHa 13 HUX —
apTepATbHBIA COCYINCTBIA KIIyOOUeK — pacroaracTcs MExXIy IBYMSI
apTeproJiaMy (TaK HasblBaeMasl «dyldeCHast ceTh»). Jlpyras cucreMa Ka-
MWLIAPOB, TUIIMYHAS, PACTIONAraeTCs Ha TMYTAX MEXIY BRIHOCAIUAMM
KITyGOYKOBBIMU apTepUOJIaMU M BEHYJIaMU.

Houeunnie yamku. JIoxanka. Mo4eTOYHHKH

W3 HepOHOB Yepe3 COCOYKOBBIE IPOTOKM MOUA MOCTYMNACT B MaAAble
noueunsie HawKu, PACIIOIOXEHHBIE B TIOYEUHON Ta3yXe. KonuyecTso
MaJIbIX ITOYEUHBIX dallleK B OJHOW IMOYKE BapbupyeT OT 5 mo 15.
B 107I0CTb MAIBIX TIOYEYHBIX YalleK BIAIOTCS BEPXYLIKH MTOUCUHBIX CO-
co4KOB. MIHOIIa B OfHY MAJIYIO YallKy OOpallieHbl BEPXYILIKHU ABYX WIH
Tpex cocodkoB. [Ipy 3ToM Masiast IToYeyHas Jalika OXBaThIBACT €cOCo4-
KI CO BCEX CTOPOH, 0Opasysl Hal €ro BEPXYIUKOW Tak Ha3bIBAaCMBbIHA
cBOA. B cTeHKax cBOJa MMEIOTCS IIaKOMBILLICYHBIC KICTKH, 06pazylo-
e CXUMaTeNTh cBoa. KoMIuieKe CTPYKTYp CBOIA, BKJIIOUAIOLINX CKM-
MaTeib, COCIUMHUTEIbHYI0 TKaHb, KPOBCHOCHBIE M nuMdaTruecKue
COCY/Ibl, HEPBbI, HA3BIBAIOT (POPHUKANLHBIM GRNAPANIOM NOYKU. DTOT an-
[apaT UTpaeT BaXHYIO poJib B IPOLECCE BBIACICHMA MOYH 1 MpensiT-
CTByeT e¢ OBGpaTHOMY TOKY B COCOYKOBBIE IIPOTOKH M B CUCTEMY HO-
(poHOB. HeckoIbKO MaIbIX MOYEYHBIX YAIICK OTKPLIBAIOTCA B OIHY
G0AbWYI0 NOYEHHYI0 MAWKY, KOTOPBIX Y YEJIOBCKA 2—3. Bosapuue 1no-
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YEYHBIC YALIKM, CIMBAACh APYL C JAPYroM, 00pa3yloT OIHY OOLIyIO
TNOJOCTb — MOYEHHYIO AOXAHKY, 3AHUMAIOLIYIO 3HAUMTENbHYIO 4acTh
noyeyHo# masyxu. [MoueyHast JoxaHKa, MOCTENIEHHO CYXHBasICh, Ie-
PEXOJUT B MOUCTOUHUK. CTEHKH TOUYEUHbIX YalleK U JIOXaHKH COCTOSAT
U3 CJ'II/I?I/ICTOVI 000JIOUKH, TOKPBHITOW TIEPEXOAHBIM SIUTCIMEM, MbI-
IIEYHOW M aBEHTUIIMAJILHON 000JioueK.

Mouemounuk 1enoBeka npeacTapisger Cob0i NMIMHAPUYECKYIO TPYO-
Ky IMaMeTpoM 6—8 MM, anuHOM 25—35 cM, pacronaramlnyrmcs Ha
3aJHeH OPIOUIHOU CTEHKE, 3a0PIOIIVHHO. Y MOYETOYHMKA pa3inyaloT
O6pIOWHYI0 U MA308Yi0 Yacmu, a TAKXKE GHYMPUCMEHOYHYIO 4aCmb, KOCO
MpoOOAIOILYIO CTEHKY MOYEBOI0 My3bIPS.

Causucrasi 0007104Ka MOUYETOYHMKA BBICT/IAHA MEPEXOAHbIM BIIM-
TeNWEeM, CKJIAAuaTast, MO3TOMY €ro MPOCBET HA MONEPEYHOM pPa3pese
MMeEET 3Be3A4aTyo Gopmy.

MbiieuyHasi 000JI04Ka MOYETOUHHKA COCTOUT U3 TPEX CJIOEB: BHYT-
PEHHETO TIPOAOJBHOrO, CPEAHEr0 KPYrOBOTO U HAPYXXKHOTO TIPOJOJIb-
Horo. CHapyXXy{ MOYETOUHUK MOKPBIT aABeHTULIUANIBLHON 000JTOYKOIA.

MoueBoii ny3bipb

MoueBoii Hy3bIpb SBISCTCSI PE3EPBYapOM MOYHM, INOCTYHAlOLIEH B
HEro No MOYETOYHMKAM M3 NouyeK. Y B3POCJOro 4YeaoBeKa MOYEBOIi
Ty3BIPh PACTIONATACTCA B TIOJOCTH MAJIOTO Tasa, HaMoJHECHHBIA Moye-
BOU My3BIPH BHICTYMAET Hal JTOOKOBBIM CUMGbH30M. BMeCTUMOCTD ITy-
3pipst — o 500 ma. Tlo3agu MOUYEBOTO My3bIPsl Y MY:KYNH HAXOASATCS
NpsiMasi KMILKA, CEMEHHbIE NY3bIPbKU, KOHEUHBIE OTAEIB! CEMSIBBIHO-
CSALIUX NPOTOKOB, Y XKEHIIMH — MaTKa M Blarajuiue. 3aaHeBepXHss
MOBEPXHOCTb MOYEBOTO TTy3bIPsl MOKPEBITA GPIOIIMHOMN.

Y MOYeBOTrO My3bIPSA BBHIACSIIOT @epXyuiky, meso u dno. HuxxHuii
OTHACH MMYy3bIPA, CYKUBaSICh, TICPCXOAUT B MOUYEUCITYCKATENbHBINA Ka-
Has. K3alu OT BHYTPCHHETO OTBEPCTUS MOYCUCITYCKATEIbHOTO KaHa-
J1a HAXOAMTCS TPEYTOIbHAS TUIOMIAKa CO ¢1ab0 BhIPaXKeHHBIMHU CKITaI-
KaAMU — mpeyeonvHuK mouegoeo nyswips. 1o KpasgM 3amHeil rpaHMLbI
TPEYroNibHUKa HAaxXoaTCs OTBEPCTHS MOUYCTOUHMKOB — MECTa MX Bra-
JEHHUS B MOUYEBOH IY3bIPb.

CTeHKY MOYeBOTO My3bipsi 0O0pa30BaHBI CIM3UCTON OOOJOUKOM
TTOACIN3UCTON OCHOBOM, MBILLIEYHOI M aIBEeHTUIIMAXLHOM 06OT0UKA-
MU M YacTM4YHO OprownHoi. Caunsucrast o0ono4yka dnarogapst TOJACTOM
MOACIU3UCTON OCHOBE 06pa3yeT MHOTOUMCIIEHHBIE CKIAAKN, KOTOPBIE
NpY HANOJHEHWM TIy3blpsi pacrnpapisilorTcsi. MEledyHass o6oouka
MOYEBOTO TIY3BIPSI PacrioyiaraeTcs B TP OOMEHHBAIOUIMXCSH CBOMMU
MyYKaMHU CJIOS — BHYTPEHHETO U HapyXXHOTO TIPOIONBHBIX U CPEAHETO
Kpyrosoro (tmornepedHoro). [leperieTeHHe MBIIIEUHBIX TYYKOB B
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MBIIHEYHOI 060IOUKEe MOUEBOTO Ty3bipsl CIOCOOCTBYET PABHOMEPHO-
MY COKpAILEHKIO er0 CTEHOK MPY MOUENCITyCKaHWH, BBITAIKMBAHHUIO
MOUM B MOYEHUCITYCKATEIIbHBIM KaHal. Kpyrosoi cioii B 001aCTH BHYT-
PCHHETO OTBEPCTHS MOYEMCITYCKATEIbHOIO KaHala o6pasyeT yTolle-
HWE — GHYMPeHHUU coxumamend (chunkmep) MOUEUCNYCKAMENbHOO
xanaaa. [IydK¥ BHYTPEHHETO MBILIEYHOTO CJI0s1 MOYEBOTO Ty3bIpA OK-
PYKAIOT TAKXKE YCTbsl MOYETOUHUKOB. COKpAIIEHUE STUX MBILICIHBIX
IYYKOB TNIPEISTCTBYET OOPATHOMY TOKY MOUYM M3 MOYEBOIO Iy3bIpH B
MOYETOUHHUKMU.

MoueHcnyCKaTeJIbHbIi KaHaj

MouencnycKaTeIbHbIi KaHAI Y JKeHIIHH NTPCACTABIACT coboit Ko-
POTKYIO TPYOKY JUTMHOU 3—6 ¢M, KOTOpasi pacCrosioxXeHa 1nosaiu J100-
koBoro cuMdusa. Cnusuctas 00010YKa BbICTIaHA [1ICEBOMHOTOCIION-
HBIM sIuTenreM. MHUOLMTH CTEHKM MOYEHUCITYCKaTeIbHOTO KaHajla
06pasyIoT [ABa CJIOS: BHYTPEHHUH [IPOAObLHBII U GOJIee BhIPAXCHHBIH
HapyXHBlil — KOJbLeBO. HapyxHOe OTBEPCTME MOYCHCTIYCKATC/IEHOTO
KaHa/1a HAXOAWTCS BIIEPEAH M BBILLE BXOJA BO BJIArajJulle U OKPY>KEHO
MOTIEPEYHOTIONOCATBIMU MBIILIEYHBIMU BOJIOKHAMM. ITy4ky 3TUX BOJIO-
KOH 00pa3yloT HapYXHBIA cuHKkmep Mo4eucnyckamenbHoeo Karaia.

My>KCKOii MOYEHCHYCKATEIbHbIA KaHal (MyxkcKas yperpa) — 3TO
y3Kkasi TpybKa, MMelollas y B3pOCIOro 4ejoBeKa JIMHY 16—22 cm.
Y MoueHnCnycKaTeJbHOro KaHaaa pas3jindaloT 3 yacTtu: npedcmamens-
Hy10, TIDOXOMSILIYIO 4Y€pe3 NPEACTATe/IbHYIO KEJIC3Y; nepenonuamyio,
CaMylo KOPOTKYIO, TIPOXOAAIIYIO Yepe3 MOUCTIONOBYIO mnadparmy, U
eybuamyro — CaMylo JUIMHHYIO, 3aJIEralollyio B rybuaTom TeJj€e I10JI0-
BOro wieHa. Ha cBoeM NyTH KaHaj enaeT ABa n3ruba. Bepxuuit U3ruo
obpallieH BOTHYTOCTBIO BIIepe] U KBEPXY. DTOT N3rnud HAXOAUTCS B IIpe-
JeJIax TIPeAcTaTeNbHOM 1 MePeNOHYATOol YacTell MoYencnycKaTe/bHO-
ro kanaia. HwkHui1 n3ru6 odpallieH BOTHYTOCTbIO BHU3 U HA3al. DTOT
HU3rub pacrioylOKeH TIPU MEPEXole (PMKCHMPOBAHHOW YacTU [OJIOBOTO
yjgeHa B CBOOOMHYIO ero 4acTb. Ha 3amHei CTEHKe npeacTaTeabHOI
yacTM MOUYEHCITYCKATEIbHOTO KaHajia PacroOoXEHO BO3BLILIEHHE —
cemMenHol XoamuK, 110 60KaM OT KOTOPOTO OTKPBIBAIOTCH YCTbS CEMA-
BBIGPACHIBAIOIIMX POTOKOB M NIPOTOYKOB MPOCTATUICCKUX KEJIES.

CruzucTas o60J0UKa B HaYaJIbHOW 4acT MO4YEeMCITyCKaTe/ibHOTO
KaHa/1a BBICT/IAHA EPEXOIHBIM MHTeNeM. bioke K repernoHyaroi 4acTu
MosBJIAeTCS IUTMHAPUYECKUit snuTenuid. Ha paccrosnun 5-—-6 MM OT
HapyXXHOIO OTBEPCTHA MOYCHCITYCKATEIbHOrO KaHalla STIUTEIMI MHO-
FOCTIONHBIN, MIOCKUiA. B cOOCTBEHHOM TLIACTUHKE CJIU3UCTOM 000JI0YKU
ypETPbl MHOTO MEJIKUX CTM3UCTDIX XKeNe3. Boxpyr niepernoH4aroi yacTu
ypeTphl TIONEPEUHOTIONOCATHIC MBILIIIbI MOYENoN0BOH auacdparMbl 00-
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pasyloT HapyxcHoili (RPOU360abHbILY) cihunkmep (CHcumMamens) MOUEUCHYC-
KameavHo20 Kanana.

Bo3pacTHbie 0CO0€HHOCTH OPraHOB MOYEBOH CHCTEMBI

{louxa y HOBOPOXIEHHBIX U AeTei TPyaIHOTO BO3pacTa OKpyTias,
OyrpucTas 3a cueT JOJbYaTOro CTpoeHus. JompuaToe cTpoeHue MOYKHU
coxpaHsietrcst 10 2—3 neT. JnuHa o4k y HOBOPOXKJICHHOIO COCTAaBIIA-
eT 4 cM, Macca rnouku 12 r. B rpyaHoOM Bo3pacTe pa3Mep NMOYKH YBEJIH-
yHuBaeTcs npumepHo B 1,5 pasa, a macca gocturaet 37 r. B mepuon
TCPBOrO ACTCTBA JIMHA TTOYKK paBHA B cpeJlHEM 8 cM, a macca — 56 T.
Y noapoctkoB AMHA MOYKHU gocturaeT yxke 10 cMm, a Macca — 120 r.
B nepuon 5—9 net 1 ocobeHHo B 16— 19 jieT pasMepsl TIOYKU YBEIUYH -
BaIOTCS 32 CYCT PA3BUTHSI KOPKOBOTO BelllecTBa. POCT MO3rosoro seue-
CTBa npekpaiiaercd K 12 romam. Macca KOpKOBOTO BEIIeCTBa MOYEK
yBeJIHYMBaeTcs 6i1aroaaps pocTy B JUIMHY U HIMPUHY U3BUTHIX KaHATb-
LIEB M BOCXOISIIIUX vacTeil metenb HedpoHoB. TonmmmuHa KOPKOBOIo
BEIIECTBA Y B3POCJIOro 4YeJI0BeKa, MO CPaBHEHHUIO C TAKOBOM Yy HOBO-
POXICHHOTO, YBEIUUYMBAETCA IIPUMEPHO B 4 pa3a, a MO3roBOro — TONb-
KO B 2 pa3za. ®ubpo3Has Karncysia Mo4K CTaHOBUTCH XOPOIIO 3aMeTHOM
K 5 romam xu3Hu pebGeHka. 2Kuposast Karcyyina HauMHaeT GopMupo-
BATHCH JIMIIb K NIEPUOAY IIEPBOrO ACTCTBA, IIPONOIKAS [IPU ITOM IIO-
creneHHo yrouauaTtbesa. K 40—50 romam TommpmHa KMPOBOH KarCysibl
MOYKMA JOCTUTACT MAKCUMAJIBHON BEJMYMHBI, @ B TOXWIOM M CTap-
YECKOM BO3pacTe OHAa MCTOHYAETCA, MHOTIA UCYE3acT.

C BO3PACTOM M3MEHSICTCSI Tororpadus movek. ¥ HOBOPOXIECHHOTO
BEPXHUI KOHEIl OYKM IPOEHUPYeTCsl Ha ypoBHe BepxHero kpas XII
TPYIHOTO MO3BOHKA, a B TPYAHOM Bo3pacte (o 1 roga) — yxe Ha
ypoBHe cepeauHsl Tesa XI1 rpyaHoro mo3BoHKa, 4To CBI3aHO ¢ OBICT-
PBIM POCTOM TIO3BOHOYHOTO cT0j10a. [Tocie 5—7 neT nonoxeHue mno-
YEK OTHOCHTELHO MMO3BOHOYHHKA IIPUOIIIKACTCS K TAKOBOMY Y B3POC-
JIOrO 4eJl0BeKa.

B Bo3pacTe Crapliue 50 net, 0COGEHHO Y CTAPBIX M UCTOIUEHHBIX
JIIOJIEH, TIOYKU MOTYT pacroiaraThCsl HUKE, YeM B MOJIOIOM BO3pacTe.
Bo Bce mepuojibl XM3HU YeOBEKa I1paBasi MoYKa PaclooXeHa He-
CKOJIBKO HUXE JeBOM.

Mouemounuxu y HOBOPOXIECHHOTO HMEIOT M3BIIIMCTRIN xo4. JimmHa
MOYCTOYHHMKa nocturaer 5—7 cMm. K 4 rogaM IIMHA €ro yBeTMYrnBaeTCs
10 15 cMm. MeiiieuHast 060104Ka B paHHEM JA€TCKOM BO3pacTe pa3BuTa
cirabo.

Moueeoil ny3bipp v HOBOPOXIEHHBIX BepeTeHOOOPA3HBIN, vV IeTei
MEPBBIX JICT XU3HU — IPYIIEBUIHBIN, a ¥ TIOJPOCTKOB UMeeT GOPMY,
XapaKTEPHYIO IJis B3pOCIOro yeioBeKa. EMKOCTh MOYEBOIro ITy3bIps Y
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HOBOPOXACHHBIX paBHa 50—80 M. K 5 rozam oH BMelaeT 180 mn
MouH, a nocue 13 ser — 250 Ms1. Y HOBOPOXKIEHHOTO pebeHKa IUPKY-
JSIPHBIA MBILICYHBII CIOH B CTEHKE My3bIPs BHIPAXKCH ¢1a060, CIU3UC-
Tasi 060JIOYKA Pa3BUTA XOPOILO, CKIAAKH UMEIOTCH.

BepxyluKa MOUYEBOTO [Ty3bIpg Y HOBOPOXICHHOTO JOCTUraeT 110J10-
BMHBI PACCTOSIHUSI MEXKY ITYTIKOM U JIOOKOBBIM cuM@U30M, TIO3TOMY
MOUEBOI My3bIPb Y AEBOUEK B 9TOM BO3PACTe HE COIPUKACACTCS € BIa-
FaLIEM, 4 Y MATbYMKOB — € MPsiMOi Kuikoi. B Bo3pacre 13 ger
JIHO MOYEBOTO ITy3bIPsl PACTIONIOXKEHO Ha YPOBHE BEPXHETO Kpasd no()f
KOBOTO cHM(u3a. Y TIOAPOCTKOB JHO MOYEBOTO Iy3bIPsl HAXOAUTCH Ha
YPOBHE CepeluHbl, 2 B IOHOILECKOM BO3pacTe — Ha ypOBHC HVI)KHGF(’)
Kpast JIo6koBoro cumbu3a. B nanpHeLIeM TIPOMCXOAUT OIIyCKAaHHCE 1HA
MOYEBOTO My3bIPS B 3aBMCUMOCTU OT COCTOSIHUS MBILILL MOYETIONOBOM

Jmadparmbl.

Bonpoch AJisi NOBTOPeHKHsA W CaMOKOHTpOJTA:

1. PacckaxuTe, Kakue 4acTH (OT/E/Ibl) BBIAETSIOT Y TTOYKH. ,

2. HazosuTe oTaesbl HepoHa. B KakyxX YACTAX NOYKU OHU PACTIONOXKEHBL !
Yr1o coGOil MpeacTaBaseT NOUYCHHOE Tenblie?

3. PacckaxuTe, UTO Bbl 3HAETE O CTPOCHUM MOYESUHBIX YAIIEK, JIOXaHKH 1
MOUETOUHUKA.

4. Yto Takoe POpHVKAIbHBIN armapar 104KH, Kakue (byHKLIMHY OH BBHITTON-
Hset? 7

5. Kakye OTAebl BBIAEAAI0T Y MOUEBOTO Iy3bIpsA, KaKWe OTBEPCTHA NME-
JOTCH Y My3bIPA, T/IE€ OHU HaxoaaTcs? ‘

6. PacckaxuTe, Kax opraHbl MOUEBOH CUCTEMBI M3MEHSIOTCS € BO3PACTOM.

MexaHu3mbl 00pa30BaHds ¥ BbIBEJICHHsA MOYH

B TeueHue CYTOK YeJOBEK NMOTPEOIIeT IPUMEPHO 2,57 BOJIBI, B TOM
ypcne 1500 MUI B XUAKOM Buie M okoso 650 mMa ¢ TBepAOU IMUIICH.
Kpowme Toro, B nipotiecce pacrana 6e1KoB, KUPOB 1 YII€BOLOB obpa-
syeTcst eue okojio 400 M Boapbl. M3 opraHu3ma BoJia BHIBOAUTCA IJIaB-
HBIM 00pa3oM Yepe3 mouku — 1,5 1 B CYTKM, @ TaKXke 4epe3 JIerkuc,
KOXY M YACTUYHO C KA4JIOM.

O6paszosanue mouu 6 nouxax. Moya obOpasyeTcs B TTOYEHHBIX KNY-
BOUKAX MyTeM [POGUIBTPOBBIBAHMS KHMAKOCTH M3 KIyOOUKOBbIX Ka-
MWUTSIPOB B TIPOCBET KarcyJibl HeppoHa. OOGpa3oBaBIIasgcs TaKUM 00-
pa3’oM Moua TeueT 110 KaHa/blaM He(POHOB B CTOPOHY MOUCUHBIX HaILICK.
B o6paszoBaHun MOYY B He(PPOHAX MOYKM BBUICISIIOT 1BE dassl Tlepsas
(aza — gurbmpayuorHas, 3To 06pasoBaHNE NEPBUIHON MO'M B IOUECH -
HbIX Tesblax. Bo Bropylo dasy (peabcopbuyuoniyio) B KaHATbUAX Hehpo-
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HOB NPOUCXOAUT 0OPaTHOE BCACHIBAHWE BOABI M IPYTHUX BELIECTB — 06-
pa3syeTcsl KOHLUCHTPUPOBAHHAA TaK Ha3blBaeMasl 8mopu4Has MoUd.

B HavanpHYI0 YacTh He(POHOB, B UX KAICYIy, NPohHIETPOBLIBACT -
Cs1 BOJIa M PACTBOPEHHbBIC B HEH BEIIECTBA. YIbTpadIbTpaLiMst TIPOMC-
XOAWT C CBSI3U C PA3HOCTHIO JMABJCHHSA B KAIWLIIpax KiyboYKoB H
karncysie HedppoHa. B Ki1yGOUKOBBIX KATMIIISIpax JaBJIeHe KPOBU OUYEHD
BbIcOKOE (60—70 MM PT. CT. NO cpaBHEHUIO ¢ 30 MM PT.CT. B KaNW/UIA-
pax apyrux opranon). Co3IaHUIO BBICOKOTO JABNCHUS B KallvLIsgpax
TIOYEYHBIX KJIYOOUKOB CIMOCOOCTBYET 3aMeTHas pa3sHMlA B JHaAMeETpe
COCY/10B, [IPUHOCALIUX KPOBh B KNYOOUKU (TPUHOCAIINAX apTeprosl) u
YHOCSIIIMX U3 HUX KPOBb (BBIHOCAILUMX apTepno). [lpuHocsue apre-
pUOJIBI KJTYOOUKOB MMEIOT B 2 pa3a OONbIIMI IMaMeTp, Y€M BbIHOCS -
e aprepuoibl. Takum o6pa3zoM, KanuijsgpHast ceTh Kiyoouka, PyH-
KUWEH KOTOPOro SIBJsieTCSl ylajeHWe M3 IUla3Mbl KPOBM  BELICCTB,
MOLAeXKAUMX BBIBCACHUIO M3 OPraHvu3Ma, HaXOOWUTCS MeXAy IBYMS
apTepUATLHBIMU COCYIaMU.

KpoBocHabxxeHUe MOYEK OTIMYAETCA TaKXe KOJIMYECTBOM [1POXO-
JAuIeil yepe3 HUX kpoBU. Yepes MoOYKU B TeyeHUe | MUH MIPOTEKAET
ripuMepHo 1,2 1 KpoBH. B TeueHWe CYyTOK 4epes royku rmpoxogut 1700—
1800 1 kpoBu. Takum 06pasom, 3a 24 4 Bcs KPOBb NMPOTEKAET Yepes
Kanuansipel KiyooukoB 0osiee 200 pa3. DTa KpoBb COMPHUKACACTCS C
BHYTPEHHEH TOBEPXHOCTbIO KAMMUIAPOB, IUIOLIA/h KOTOPBIX B KIIy-
6oukax rmouek cocraniser 1,5—2 M2 [lpu 3ToM KouuyecTBO 06pasyro-
weicsa neppuyHoi moun gocturaet 150—180 1 B cyTku. Takum o6pa-
30M, u3 10 1 nmpotekalolleil yepe3 MOYKU KPOBH OTHUILTPOBLIBAETCS
| 51 nepBuuHO# Mouu. [lepBuyHast Moua COIepPXUT BCE KOMITOHEHTHI
J1a3Mbl KPOBH, KPOME BBICOKOMOJICKYJISIPHBIX GelKOB. B rnepBMyHOi
MOYE COIEPXKATCH AMMHOKMCIIOTHI, IJII0KO3a, BUTAMHHBI M COJH, &
TakXe NPOAYKTbl OOMEHA — MOYEBMHA, MOYEBash KUCJOTA U ApPyIHe
RelecTna (Tabda. 11).

Bo Bropyio daszy obpazoBaHMst MOUU — pPeabCOPOLUOHHYIO — B
KaHaJlblax He(POHOB IMIPOUCXOAUT OOpaTHOE BcackiBaHUE (peabcoph-
M) U3 NIEPBUYHON MOYU B KPOBb AMUHOKHCIOT, TJIOKO3bI, BUTAMH -
HOB, OOJBLICH YaCTH BOABL U cojieii. B uTore B Teuenue cyrok u3 150—
180 n mepBUYHOM Mouu obGpasyetcd mo 1,5 1 (KOHeYHOIT) MoYH.
BropruHast Moya 1Mo MOUEBBIBOASILLUM TYTSM (MOYEYHBIE YALLKH, JIO-
XaHKa, MOUYETOUHHUK) MOCTYMNAET B MOYECBOM MYy3BIPh M BLIBOAUTCS U3
opraHusma. B kaHaibiax BcaceiBaeTcst 99 % BoObI, coaepxkalueicd B
NEPBUYHON Moue, a TAKXKE PACTBOPCHHBIC B HEM HEOOXOIMMBIE IS
opranusMa BellectBa. [1o3ToMy BTOpHYHast MOYa PE3KO OTIUYAETCS OT
nepBUYHOW. Bo BTOPUUHONH MOYe yXe HeT caxapa, aMHUHOKMCJIOT,
MHOrux coseii. B To ke BpeMst BO BTOPUYHON MOUYe pe3KO MOBLILIEHA
KOHUEHTpauus cyiabdartoB, ¢ocdaroB, MOYEeBHHbBI, MOYEBOI KHUCIIO-
Thl U APYIMX BELICCTB, KOTOPbIE HE BCACHIBAIOTCS M3 KAHAILIEB He-
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bpoHOB B KpoBb. Tak, KOHUEHTPAIKA MOICBUHBI BO BTOPUYHON MOY€E
B 67 pa3 Gosblue, 9eM B KPOBU, KpeaTHHMHA — B 75 pa3 Oomsbuie, a
cynbdaros — B 90 pa3 Gonblle, YEM B KPOBU.

BcacheiBaHue OONBLUIMHCTBA BEIIECTB B KaHaIbllaX HedPOHOB SABJIS-
eTCs aKTHBHBIM (DM3UONIOTMYECKUM MPOLECCOM, Ha YTO 3aTPaiuBacT-
s SHEeprysl SIIUTEIMATBHOTIO TIOKPOBa U APYTHX CTPYKTYP CTEHOK Ka-
HanblieB HepoHOB. VI3BECTHO, YTO IIOYKU NOTPeOISIOT 3HAYUTEIbHOE
komuyecTBo (6onee 10 %) KMCIOpoaa, MOCTYMAIOLICTO B OpTaHU3M.

[py oueHb BHICOKOI KOHIIEHTPAllMK HEKOTOPBIX BELECTB B KPOBH
4acTh WX He BCACHIBAETCH M3 TIEPBUYHON MOUH obpaTHO B XpoBb. Ha-
TIpUMep, MOCIE U3THIIHETO noTpe6aenus caxapa v M30bITKa B CBA3U
C 9TUM IJIIOKO3bl B KPOBM YacTh [ITIOKO3bI OCTACTCA B r{epBI/I‘{HOI’/I
moue. [Ipu HegoCcTATKE B yIIoTpe6IsieMOoii IHIIe OBaPEHHOM COJIM OHa
¢ MOYeil He BBIBOOMTCS U3 opraHu3Ma. TakuM 06pa3oM, TOYKH pery-
JMPYIOT CofiepKaHHE BELIECTB B OPraHu3ME, BBIBOIAT JIUIITHUE BEHIC-
CTBa, 3aJePXMABAIOT HEMOCTAIOUINE.

Tab6baumuma 11

Conepxanne Pa3iHIHBIX BEWECTB B M1a3Me KPOBH,
B NePBHYHOI H BTOPHIHOI MOYe

HauMeHoBaHNe Conepxanue, % Bo ckonbpko pas
BellleCTBa cogepXxaHue BeUIECTB
B IIa3Me BO BTOPMYHOI | BbIlIE BO BTOPUYHOU
KPOBH M ITEp- Moue MOue, YeM B I1a3Me
BUYHOI MoOUe KpOBHU M TIEpBUYHON
Moue

MoueBuHa 0,03 2,0 B 67 pa3

MoueBas 0,004 0,05 B 12 pa3

KHCTIOTA

benok 0,1—0,15 Het —

Caxap 7,8—8,0 Her —

B xananbiiax HedpoHa HabmonaeTcsa He TOIBKO peabcopOLIMs BOAb
Y MHOTHX PAaCTBODEHHBIX B He#l KOMIIOHEHTOB, HO 1 BBIIEJIEHME (CEK-
penusi) B MOUY HEKOTOPBIX BELIECTB. D70 BElLLECTBA, KOTOPHIE HE MO-
IYT MPOMTH Uepe3 «[IOYeyHBIN GWIBTP» Ha MYTSIX M3 KIYGOUKOBbIX
KPOBEHOCHBIX KallMJUISIPOB B KariCyJIbl KITy604KOB. DTO MHOTHUE JIEKap-
CTBEHHBIE TIPENapaThl, 0COOEHHO HEKOTOPBIC AHTUOMOTUKHY (IEHUITAT-

JMH), KpacsIuye 1 JIpyrue BEIUECTBA.
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O6pazoBaBiliasgcs B MOYKaX MOYA M3 MTOYEUHBIX YalICK, a 3aTeM U3
JIOXaHKW TIOCTynaeT B Mo4yeToYHUKH. Jlo MouetouHukam, Oiaromapst
MEePUCTATBTUYCCKIM JBHKEHUSIM UX CTEHOK, MOYa MO KaljsM TPOBO-
JINTCSE B MOYEBOM ITy3bIpb, TI€ OHA HAKATIJIMBAETCS JO HATIOJHEHUA ITy-
3pIpsd. HapyXHblit 1 BHYTpEHHHUI CHUHKTECPHI MOYCUCIYCKATEABHOTO
KaHajla B 5TO BpeMsl COKpPAILEHbl, BbIXOA U3 MOYEBOTO IMy3bIPsS 3aKPBbIT.

OnopoxXHEeHWE MOYEBOro IMy3bIpsi IPOUCXOIUT pedekTopHO. ITpu
HAKOIUIEHUHU B MOYEBOM My3bIpe MouU B Konmuyectse 250—300 M1 ona
HAaYWHAET 3aMEeTHO JaBUTh HAa CTEHKM Ty3bIPSI ¢ CHITOH 0KoJI0 12—15 cM
BoJl. cT. MI3-3a 3TOTO HaBiAeHUsI MOSIBISIETCS [103bIB K MOUYCUCTTYCKAHUIO.
BosHuxkiMe B penenropax CTeHOK I1y3bIpsl HEPBHBIE UMITYJABCH Ha-
MPaBJSIIOTCS B LICHTP MOYECHCTIYCKAHUSI, PACIIOJIOKEHHBIA B KPecTIO-
BOM OT/elie criMHHOro Mosra. M3 3Toro LeHTpa 1o BOJIOKHAM Tapa-
CUMIIAaTHYECKHUX Ta30BBIX HECPBOB K CTCHKAM MOYEBOrO IIy3bIps U
cpUHKTEPAM MOYCHUCTTYCKATEJbHOTO KaHalla MOCTYNAl0T CUTHAIBL. DTH
CUTHa/Ib! BbI3BIBAIOT OJJHOBPEMCHHOE COKPAILCHUE MYCKYJIATYpPhl CTE-
HOK MOYEBOTO MY3bIpS U PAaCKPHITHE CPUHKTEPOB MOUCHCITYCKATE b~
Horo KaHaza. [1py 3ToM Mo4Ya U3rOHSETCS U3 MOUEBOTO f1y3blpsl.

BriciliMe HEeHTPbl MOYEHCITYCKAHHUsI HAXOJATCS B JIOOHBIX HOJISIX
MOJTyLIApHif BOJIBIIOrO MO3Ta, OHU TaKXE PEryJUpyloT HPOLECC MO-
YeruCcnyCcKaHus. YcnoBHO-pedIeKTOpHAs 3aJepXKa Ha HEKOTOPOE Bpe-
M$ TI03bIBA K MOUECHCIIYCKAHUIO BbIpabaThiBaeTCsl B MPOLIECCE BOCTIN-
TaHUs pebeHKa. Y HOBOPOXICHHBIX JETCH MPOU3BOJLHAS 3adepXKa
MOYEUCITYCKAHUST OTCYTCTBYET. CITOCOOHOCTL PETYIMPOBATh MTPOU3BOIL-
HOE MOYEUCITYCKAHUEe MPOABISETCS JHILb K KOHLLY [TEPBOrO roJa Xu3-
HHU pedeHka. Ha BTopoM roay 5Ta CIOCOOHOCTb CTAaHOBUTCS YCTOMH-
9uBO#. BiausHue ABTOHOMHOM (BETECTATMBHOI) HEPBHON CUCTEMBI
obecTieynBacT He TOJBKO BbIASAEHUE MOYM M3 opraHusMma. HepBHbie
UMITYJIBCHI MOTYT YCUJIUBATb WM 3aMeIsATh 00Opa30BaHUE MOYU, YBE-
JIMYUBATbL WM YMEHLIIATH BHIBEACHUE C MOYOH COAEPXKALLMXCS B KPO-
BU BELLUECCTB.

Ha nipoiiecchl 00pa3oBaHus MOYH JIEHCTBYET T'yMOPAJBbHBIMM I1YTsl-
MM Ba3onpeccHH (aHTHAMYPETUYECKHII TOpMOH), KOTOpPHIA Bbhlpaba-
TBIBAETCSl HEHPOCEKPETOPHBIMU KJIETKAMHW TUITOTAIAMYCA Y MOCTYTIAET
B KPOBb NPY YYACTUH 3aJHEH Tonu runodusa. ITOT rOpMOH YyCUINBAET
peabcopbLuo (00paTHOE BcacblBaHWE) BOJBI M3 TIEPBUYHON MOYM,
YTO YBEAMINBACT KOHIICHTPALIHIO BEIIECTB (Cojicii) BO BTOPUYHOM MOYe.
[pn 3aboneBaHUsIX THIIOTAjJaMyca WKW 3aaHeidl AojiM Tunodusa no-
CTYTUIEHHE Ba30INPEeCCUHA B KPOBb HAPYLUACTCS, U TOLAA KOJUYECTBO
BBUIEJIAEMON B CYTKH BOAbI (MOUM) MOXET YBeAUUUTHLCA 10 20—25 1.
3aMenJieHUe WM TIPeKpallleHue MOYCOTACJACHUST MOXET MPOU30HTH
MPH CWIBHBIX D0JIeBbiX pasapaxeHusix. Ha odpazoBaHue U BolcAEHUE
MOYM BIUSIOT KOJHWYECTBO BBIUTOM XUIKOCTU, NMOTpEDIIEHME COJie-
HOM UM, puzrdeckas padorta.
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du3nyeckue H XMMHYECKHE CBOMCTBA MOYH

Moua npecTaBisiet OO0l CBETIO-KENTOrO LIBETa XXKUIAKOCTb. B moue
comepxurcst 95% Boabl M 5% TBEPIABIX BEUIECTB. DTO MOYEBHHA 2%),
mouepas kuciora (0,05%), kpeatnauH (0,075%) u npyrue BelIeCTBa,
B TOM UHCJIe COJIY Kajus, HaTpusl. B TeueHUe CYTOK M3 OpraHusMa ¢
MOUOIi BBIBOAMTCST 25—30 T MOYEBMHBI U 10 25 T HEOPTaHWYECKUX BE-
mecTs. [1py 3a60/1eBAHUAX TIOYEK, IIPH KPATKOBPEMEHHDIX (PH3MUECKIX
Harpy3kax B MOYe MOXET JIOSBUThCS O€JI0K, KOTOPOro B MO'e He I0JLK-
HO 6bIThb. Peakiiyg Moun 3aBMcuT OT muimm. [1pu ynoTpebieHnn npe-
MMYLIECTBEHHO MSICHOW NHUILM MOYa MMeeT KHMC/YI0 Peakiuio, npu
OBOLLHOM THUIIE — LIEJTOYHYIO WK HelTpanbHylo. [losiBieHne B MOUE
KpOBM (KpacHBIif, PO3OBbIN €€ 1IBET) MOXET 6bl€b B pe3ysibTaTe MHo-
BPEXICHUS CIM3UCTON O0OIOYKH, KPOBOU3IUSHMI B OpraHax MO4eBOM
cUCTeMbl. YIoTpebieHre B MHUILLY CBEXEH MOPKOBH, CBEKJIbI TAKXKE MO-
XET MPUBECTU K OKPAILMBAHUIO MOYM B PO3OBHIN LIBET.

BOHpOCbI Ond TMOBTOpEHNUA H CAMOKOHTDpONA!

1. Hasosute (a3pl 06pa3oBaHist MOUM B Noykax. lalTe XapakTepucTUKy

Kaxxmoh m3 31X ¢as.
2. Tlepeuncnure BelilecTBa, KOTOPHIE BBIICISIIOTCA U3 KPOBH B MOY B [101€4-

HBIX TeJIbLaxX. ,
3. Yro Takoe nepBUuHas U BropudHas Mo4a? B 4eM COCTOSIT UX pasIuaHs !

4. OnuiuyuTe yyactTue MOYCTOUYHUKOB H MOYEBOTIO ITy3BIPs B NpoLieccax Bbl-

BeIeHUS MOYM M3 OpraHu3Ma.
5. PacckaxuTe 0 HEpPBHOM ¥ TyMODPATbHO peryjisiium o6pa3oBaHus U BbI-

BEACHHUA MOYM.

ITOJIOBAY CUCTEMA

OpraHbl TI0JI0BO# CUCTEMBI BBITIOJIHAIOT GYHKUMM PA3MHOXCHUS U
ONpee/II0T TIpU3HaKK nona. [lonoBast cucTeMa NMpecTaBieHa MyX-
CKIMU ¥ XKEHCKMMH [0J0BBIMU opraHaMu. OCHOBHOM UX 4acTbiO SIB-
JISIOTCS. TIOJIOBbLIE KeJe3bl: MUK Y MYXYMH U AMYHUKU Y KCHIINH.
o pacronoXeHUIO TIOJIOBbIE OPraHbl MTOAPA3CIAIOTCA HA HAPYXKHbIC
M BHYTPEHHUE.

My)KCKHC MOJIOBBIC OPTaHbl

K BHYTPEHHHM MYXCKWUM HOJIOBBIM opraHaM OTHOCHATCH I[1OJIOBBIC
Xene3bl — ANYKHU (C ux o0oNOUKAMU U I'IpI/IJIaTKaMI/l), T1¢ pa3sBUBaKOT-
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CsI TIOJIOBBIE KJIETKU (CTIEPMATO30M/Ibl) U BBIPAOATBIBAIOTCSH TOJIOBbBIE
FOPMOHBI, CEMSIBBIHOCSTIIME TIPOTOKHM, CEMEHHBbIE NY3bIPbKU, MPE-
craTeabHas u OynbboypeTpabHble Xenessl (prc. 65). HapyxHbiMu mo-
JIOBBIMH OPraHaMM MYXUHMHBI SIBISIOTCS TIOJTOBOM YICH M MOILOHKA.
MyXCcKOl MOYEeHCITyCKATENbHBIM KAHAT CAYKWT HE TOJbKO AJIS BbIBE-
JEHUS MOUM, HO U JIJIsl MPOXOXACHUS CIIEPMATO30MIOB, KOTOPbIE 110-
CTYMAIOT B HEFO M3 CeMABBIOPACHIBAIOILIUX [IPOTOKOB.

BuyTpeHnHne MyXcKue M0JIOBble OPraHbI

AnuKo SBIAETCS TTapHOI TTOIOBOH KeJe30ii, BBINOIHSIIOUIEH B opra-
HU3ME MYXUYWMHBI BaxHeime GyHkuru. B simukax obpasyoTced crep-
MAaTO30M/bl, a TAKXKE I110JIOBbIE TOPMOHBI, BAUSIOLIME Ha Pa3BUTHUE
NEPBUYHBIX U BTOPHUYHBIX TTOJOBbIX MTPU3HAKOB. [103TOMY SIMUKU OJHO-
BPEMEHHO SBJSIOTCS Xejle3aMK BHEIIHeil U BHYTpeHHel ceKpelyu.
Pacnionaralorcst siM4kKu BMECTE ¢ UX MPHAATKaMKA BHE GPIONIHOM 11on0-
CTH B 0COOOM BMCCTHAMIUE — B MOLIOHKE, TlIe OHU OTACACHDI APYT OT
JIpyra coeAMHUTEIBHOTKAHHOI Neperopoakoil.

Aunyko umeet 0BOUAHYIO (HOPMY, TUIOTHOE, CHAPYKU TTOKPBITO TIIaf-
KoM, Gnectsniel 6emouHoi obonoukoit. K 3aqHeMy Kparo gMYKa NpU-
JIEXXUT MpuAaToK siuuka. OT 6e10YHON 000J10YKM BHYTPb SUYKa B CTO-
POHY TIPUJATKA OTXOAST MEePeropojiku, KOTOphbic B 00J1aCTH 3aAHEro
Kpasi OpraHa CJIMBaloTCs U 00pasyloT yToNIIEHUE — CpeAOoCTeHUe Tud-
Ka. Ileperopoaxu aensat auuyko Ha 100—300 gonek. B Kaxmoit 1oabpKe
pacriofiaraetcs no |1—2 uzgumoix cemennvix Kanaisya (pyuc. 66). dnuua
KaxJoro kaHayblla coctapiseT 50—80 cm. B6ansm cpenoctenmns xa-
HaJIbIIbl TOCTETICHHO BLIIPSAMIIIIOTCS, TIEPEXOISIT B HpAMble KAHAAbUbL,
KOTOpbIE BIAJAIOT B CeMmb Autkd, PACIIOJIOXKCHHYIO B CPEIOCTEHHN.
Boinocauue kanaavysr (15—20) BbIXOAAT U3 CETU STMYKA U TIPOXOIST B
rOJIOBKY TIpUAATKA STMUKA.

Y npupatka AndKa BbIACISIOT 20406KY, MeA0 U X680CH, OT KOTOPOTO
OcpeT HayaIo ceMsIBBIHOCSIIIUN TTpoTOK. Bolllealiue B NpuaaToK Bbi-
HOCSIIME KAaHaJIbiibl SIMUKA MEPEXOJIT B U3GUMbBIE KAHAAbYbL HPUOAM -
Ka, a 3aTeM B JVIMHHBINA (10 6—8 M) npomox npudamia. Ipotox npu-
JaTKa SIMYKa, MHOTOKpATHO M3rubasch, B 06JACTU XBOCTA HpPUAATKA
MPOAOJIKAETCS B CEMABBIHOCSILIMI TIPOTOK.

CeMABBIHOCAHIMEL NPOTOK MMO33AW THYKA HANPABISIETCS BBEPX, TAE
BMECTE C COCYJaMU W HepBaMM 0Opa3yeT ceMEeHHOM KaHaTUK, KOTO-
PBLA NIPOXOJUT Yepe3 MaxoBbli KaHajl B MOJOCTh Majgoro Taza. CeMsi-
BBIHOCSIIIMU TIPOTOK, UMetowui inHy 40—50 cM, HarpasisieTcsl Ko
JTHY MOYEBOTO TY3bIPSI, TAC COCOMHSIETCS C BBIICTUTENILHBIM MPOTO-
KOM CEMEHHOTO Ty3bIphKa.
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Puc. 65. Mouerno/soBo# anmnapar My>X41HBbL:
1 — mouka; 2 — KOPKOBOE BEILECTBO TIOUKH; 3 — MOYCUHbIE NUPAMUIbL; 4 —
HoueyHasa JOXaHKA, 5 — MOYETOYHMK; 6 — BEPXYLUKA MOUYEBOTO Iy3bIPsi; 7 —
CpeAMHHas MY[o4Has CBI3KA; 8 — TeJI0 MOUEBOTO ITy3bIPst; 9 — Teno Moja0BOro
yneHa, 10 — cnMpKa nojooro wieHa; 11 — roJioBKa 1o oBOro WicHa; 12 —
JOJIbKYU Anuka; 13 — simuko; 14 — npugaTox Anuka; 15 — CeMABBIHOCALINES
[IPOTOKH; 16 — KOpEHb TI0JI0BOTO YIEHA, 17 — OynbboypeTpasibHas Xenesa;
18 — mepenonyaTas 4acTb MOUEUCITYCKATEIbHOTO KaHana; 19 — npeacrarenb-
Hast xesesa; 20 — ceMEHHOIA 11y3bIpeK; 21 — aMnysia CeMSBBIHOCALLETO TIPOTO-
Ka; 22 — JIHO MOYEBOro My3bIpsi; 23 -— MovYeyHbIe BOPOTA; 24 — noueyHas
aprepusi; 25 — noveuHas BeHa
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Cemennoii my3bIpex,
MapHbIi, pacrojara-
eTcs K3aau U cOOKy OT
JTHa MO4Y€BOI'O MY3BIPS.
CeMeHHON MNy3bIpeK
HUMeeT AJUHY OKOJO
5 ¢cM ¥ MpeacTaBiasIeT
cO00M CBEPHYTYIO TPY-
00YKy, JIWHA KOTOPOH
B DACIMPABICHHOM CO-
CTOSTHUU COCTaBISET
10—12 cM. Betdeaumens-
HbL NPOMOK CeMeHHO20
ny3sipokd, COEIUHWB-
IUCh C CEMSBBIHOCH-
IHUM TIPOTOKOM, ODpa-
3yeT KOPOTKHWI ceMsA-
BLIOpACHIBAIOMIHA MPO-
TOK. DTOT TMPOTOK Bla-
JIacT B HAYAIbHBIN MTPO-
CTAaTUUECKMI) OTaen
MY>KCKOF0 MOYEHCITyC-

Puc. 66. CTpoeHUe IHYKA U €T0 TPUIATKOB:

KaTeJIbHOrO KaHalla psa- 1 — ceMSIBRIHOCSIIMI MPOTOK; 2 -— BBIHOCS -
AOM ¢ CCMCHHBIM XOJI- ye KaHaIbLbl AMYKa; 3 — IPOTOK INMPUIATKA,
MHKOM. 4 — cpeloCTeHUE SUYKA; 5 — CETh ANYKa; 6 —

Ob6pasywuuecs B [psIMBIE CEMEHHBIE KaHaibl; 7 — TIeperopoaka
SAUYKE CITEPMATO30M DI, MEXAY JOJbKAMHU AHUYKA; 8 — M3BUTHIE CEMCH-
NpoaABUIasAcCh Mo AjanuH- HbIE KAaHAIBLBL, 9 — COODILECHNS MEXY CEMEH-
HbIM CEMSIBLIHOCSIIIMM HBIMM KaHAJIBUAMM Pa3JMYHBIX moiek; 10 —
TYTAM 10 MOYCHCITYCKa- oerouyHas obosnouka; 11 — gospka mpuaaTka
TEJILHOTO KaHaia, OKOH- SUYKa

YyaTeJIbHO CO3peBaIOT.
Cexper, BblpabaTbIBAEMBIH 3ITUTEINEM KaHAIbIIEB TIpUAATKA sIMYKa, a
TAKXKE M JIMUTEIUEM CEMEHHBIX ITY3bIPBKOB, KOTOPBIE PAacTOJIOXEHBI
BO3JIE MOUEBOTO MY3LIPS, Pa3XUXKaeT CriepMy H CITIOCOOCTBYET aKTUBa-
LIMU CIIEPMATO30WIOB.

KeJieanl MyKCKHX [0JI0BbIX OPraHOB PACTIONIOXEHBI Ha MYTIX MpPo-
JABYKEHUSI CIIEpMATO30MIOB (CHEPMBI) OT MecTa UX 0O0pa30BaHUS B
SANYKaX 10 BbIBCACHUS U3 IOJIOBBIX TyTEt MyXXUWHBI. TaKMMH Xene3a-
MM SBJISIOTCS IpeACcTaTeNIbHast XKeje3a U 0y1b00ypeTpaTbHBIC KENE3hI.

IIpedcmameavnasn nceaeza (IIpoCTaTa), HEMAPHBI XeEIE3UCTO-MBbI-
WEeYHBII OpraH, KOTOphIi Mo ¢popMe U pa3MepaM CPaBHUBAIOT C Kalll-
TaHoM. PacrojioxeHa NPeACTATE/IbHAS XeJle3a MO MOUEBEIM TTY3bIPEM.
Yepes npeacrarebHYIO Xeae3y MpoXonsIT HavyanbHast (TIpeicTaTelib-
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Hasl) YacTb MOYEMCITYCKATEIBHOIO KaHajla U 006a CeMSBBIOpACHIBAIO-
wux npotoka. COCTOMT IpeacTatebHast Xeae3a u3 30—60 anbBeosip-
HO-TPYOUaThIX npocmamuueckux xceaesok. IIpOTOKM 3THX XKeJie30K OT-
KpbIBAIOTCA B IPEACTATeJIbHYIO YaCcTh MOYEHCITYCKATeIbHOTO KaHaja.
CokpallieHre XOPOIIIO PAa3BUTHIX Y B3POCIOr0 MY>KYMHBI MBILLIEYHLIX
MIYYKOB XeJIe3bl, PACIOTOXEHHBIX BOKPYT NPOCTATUYECKUX KEJE30K,
crocobGCTBYET BhIBEJCHUIO (BbIOpachIBAHUIO) €€ CEKPETa IIPH IAKYJIs-
LUK (CEMSIU3BEPXKEHUH).

EByavboypempaasnas xene3a, napHasi, BeJIMYUHOM € TOPOILIMHY, pac-
MOJOXEHA B TOJLLE MOYEITOJOBOH AMadparMbl, 103aauv IepernoHyva-
TOU YacTH MoUeucIlycKareabHoro KaHana. CeKpeT 3TUX Xeje3 1oCcTy-
MaeT B MOUEUCITYCKATeNbHbIA KaHall U BXOAUT B COCTaB CTIEPMBI.

Hapyxuble MyXKCKHe HOJIOBbIE OpPraHbl

HonoBoil YwieH BBINOJHACT AB¢ PYHKIUU — OH CITY>KHT JJisI BbIBC-
TMeHUSI MOYM U TSI COBOKYIUIEHUS (BBENEHUS CEMEHU B XKEHCKOE Blla-
ranuiLe). 3agHsasS 4acTh opraHa (ero KopeHb) NMpUKperieHa K J100Ko-
BBIM KocTsaM. CBoGoaHasT MepeRHss YacTb — mMea0 HOA08020 HAeHAd —
OKaH4YMBAETCs YTOJIIEHHO roioBkod. Ha BeplimHe roJloBKM Haxo-
JUTCH LEIEBUIHOE HAPYICHOE OMBEPCMUE MOHCUCHYCKAMEAbHO20 KAHA -
4a. Y OCHOBaHMS TOJIOBKH KOXa MOJIOBOTO WieHa 00pa3yeT LMPKYJistip-
HYIO CBOOOIHYIO CKIIQJIKY — KPaUHION NA0Mb, CKPBIBAIOLLYIO TOJIOBKY.

[MojioBo# ueH oOpa3oBaH ABYMs NMEIEPUCTBIMU U OJHUM rybua-
TeIM Tes1amu. TTapHoe newepucmoe meao noaoo2o 4ieHa UMeeT HUJIAHI-
puueckyio GopMy B HECKOJIbKO 3a0CTPEHHBIN NepeAHUil KOHeEll. 3a-
HSIST 4aCTh NMEILEPUCTBIX TEJT PUKPETUISETCS K HIDKHEH BETBH JIOOKOBO#H
KOCTH cBoeji cTopoHbl. O6a TeIEePHUCTBIX TeNa CXOAATCS MO JI0OKO-
BbIM CUM(M30M U Jajiee cpacTaioTcs, o0pasysl Ha HUXHEH NOBEPXHO-
CTU XeJODOK, B KOTOPOM 3ajeract eybuamoe meno nojnoeoeo meaa, B
KOTOPOM TIPOXOIUT MOYEHUCITyCKaTeJIbHBI KaHall. ['ybuaroe Tes10 nme-
€T BIEpelN 20406Ky, a C3aIU PACLIUPECHHYIO AYKOsUYYy, HaXOMSINYIOCH
B TOJTLIE MBI IPOMeEXHOCTH. [lelneprcroe ¥ rydb4aToe Teja MOKphiThl
TJIOTHONW COEIVMHUTENILHOTKAHHON 6Oe10uHoli 060104K0U, OT KOTOPOH
BHYTPb KaXIOTO TEJIda OTXOAAT COeIMHUTEIBHOTKAHHBIC HEPETOPOIKU
(nepexyiafiutbl) — Tpabexkynbl. Mexiy TpabeKyslaMu pacroiaraerTcsi
cHCTEMa TOHKOCTEHHBIX siYeeK (JIaKyH, MeNep), KOTopble MpeacraB-
JISIOT COOOM COCYUCTRIE MOJOCTH, BBICTJIAHHBIE DHAOTCITHEM.

DpeKums NOJA0BOTO WICHA BO3HUKAET 61arosapsi HAaKOIJICHUIO KPOBU
B STueiiKax. DTOMY CIIOCOOCTBYET XapakTep KPOBOCHAOXKEHUA MOJIOBOTO
uneHa. KpoBb K NELIEPUCTHIM Te1aM JOCTaBJIsIeT B OCHOBHOM ITyboKasi
apTepusi NOJIOBOTO 4eHa, KOTopasl pacrafaeTcs Ha BETBU, UIYILKE B
tosLle TpaGekyi. [1pyu COKOIHOM COCTOAHNM I1OJI0OBOTO WieHa apTe-
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pun usBuTHie. [IpH 1010BOM BO3OYXIEHUM pacCaabsIOTCs I/afKue
MBILILB! TPAOEKYA U apTepuil, ¥ KPOBb YCTPEMIIAETCA B AYEHKH, KO-
Tophie pacuIMpsiioTcs. Bo BpeMs apekimu, 6iarogapsi KpoOBeHAaroHe-
HUIO Tieniep, CTeHKH BEH CHABJICHbLI, YTO MPEMATCTBYET OTTOKY KPOBHU
113 COCYIUCTBIX MOJIOCTEH.

MomoHKa TIPEACTABIIIET COO0I pacrofOXEHHBIA M03aIM KOPHH
MOJIOBOTO WieHa OTBMCAIOUIMN KHM3Y HEDOJbUIUX Pa3sMepPOB KOXKHO-
dacluMaNbHblA MELIIOK, UMEIOLIUI 1BE I10JIOCTU. DTH TIOJOCTH paszie-
JIEHB! [1EPETOPOAKOM, OPUCHTUPOBAHHON B CarUTTalbHOM MJIOCKOCTH.
BHYTpU KaXI0ii ITONOCTU HAXOAATCS SIMYKO U ero mpupatok. Koxa
MOIIOHKH TOHKas, cKjiaagyaTas, MUTMEHTUPOBAHHAs, MOKpbITa pen-
KMMHU BOJIOCKaMU. MOLIOHKA NMpeacTaBisieT coboil Kak Obl «(pU3HO0I0-
FMYECKUI TeEpMOCTAT», MOMJCPXMUBAIOLIUN TeMnepaTypy sHUeK Ha
fosiee HU3KOM YPOBHE, YeM TeMIieparypa Teja. DTo sBAAeTCs HE00X0-
IMMBIM YCJIOBHEM HOPMAlbHOIO CIIEPMATOrCHE3A.

B cocTaBe MOLIOHKY BBLIEIAIOT CIOUM — TaK Ha3bIBaeMble 000104KU
AuYeK, KOTOpbie SIBISIOTCS TPOU3BOJHBIMUA COOTBETCTBYIOILMX CJ10€B
nepeaHelt 6plomHoi cteHku. Camasi BHYTPeHHSIS 61aeaiuunas 06o-
A0YKQ UMKA, CEPO3Hast, SABJISIETCS MPOU3BOAHBIM OpiomuHbL. Bara-
JIMILIHAs 0OOJIOUKA BBICTUJIACT M3HYTPU CTEHKHM MOIIOHKHU, a TaKXe
MIOKPBIBAET SMYKO M €TO TPUAATOK. MeXy BUCUEPATbHBIMU U TTapue-
TaJIbHBIMU JIMCTKAMH BJIATIMIIHON O0OJOYKN UMEETCS y3Kas 1Iee-
BHIHAS CepO3Has 110J10CTh. [lomepeuHononocaTast Mbluua, NOOHUMGH0~
was AuMKo, ee hacyus, a TAKKE GHYMPEHHAS W HAPYNCHAA CeMEHHble
ghacyuu ABNSIOTCS TIPON3BOLHBIMU MTOTIEPEYHOM M BHYTPECHHEH KOCON
MBILIIL XKMBOTA U UX dacuuid. Macucmasa 060204Ka COOTBETCTBYECT MO/ -
KOXHOM KJeT4aTKe M IpeacTarsieT co0OU IUIOTHYIO COCAMHHUTE/Ib-
HOTKAHHYIO ILIACTHHKY, OOraryio MUOUHWTAMM, 3TACTHYCCKUMM BO-
JIOKHAMHU M JIMILIEHHYIO XMPOBbIX KJIETOK.

Bospacrabie 0COOEHHOCTH MYKCKHX IOJIOBBIX OPraHoB

Huuxo 1o neproaa noJioporo cospesanus (13—15 ner) pacrer Men-
JICHHO, a 3aTeM ero pa3BUTHE PE3KO YCKOPSETCHA. Y HOBOPOXICHHOTO
JUIMHA sindka pasHa 10 MM, Macca — 0,2 r. K 14 rogam jinmHa smika
yBeJIMuMBaeTcst B 2—2,5 pasa (1o 20—25 MM), a Macca JOCTUraeT 2 T.
B 18—20 ner miuHa ssugka paBHa 38—40 MM, a Macca yBeJIMYMBACTCS
10 20 r. B 3penom Bospacte (22 roga ¥ MO3Xe) pa3Mepbl M Macca sinyka
YBEJIMYMBAIOTCS MaJslo, a nociie 60 eT Jaxe HECKOIbKO YMEHbLIAIOTCS.
Bo Bce BO3pAcTHbBIE NIEPHOABI TIPABOE SIMUKO KPYTIHEE U TsKejlee JIeBO-
r0 M PAcCIiONIOKEHO Bblilie HETO. Y HOBOPOXIEHHOINO U3BUTHIC U Mpsi-
MBIC CEMEHHBIE KaHAJIbLIbl, 4 TAKKE KaHAJIbUbl CETA SUYKa HE UMCIOT
NpocBeTa, KOTOPbI MOSBISIETCS K MEPUOAY NOJIOBOTO CO3PEBaHMS.
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B 10HOLLIECKOM BO3pacTe JIMaMeTp CEMEHHBIX KaHAJbLIEB yIBaUBaeTCs.
Y B3pOCIbIX MYXYMH OH YBEJIWYHUBaeTcsl B 3 pa3a IO CPaBHEHHIO C
JIMaMETPOM CEMEHHBIX KaHAJIbLEB Y HOBOPOXAeHHOro. K MOMEHTY poxX-
NEHUST TUYKY JOJKHBI OIIYCTHUTHCS B MOIIOHKY. OIHAKO NPU 3aIePXKKe
OTIYCKAHUSI SINYEeK Y HOBOPOXIAEHHOTO OHW MOI'YT HAaXOIMTLCSI B TTaX0-
BOM KaHauie (3a0pIOIIMHHO). B 3THX Ciydasix SsMYKHU OIyCKaroTCHd B MO-
[IOHKY TI03XKeE.

IHpudamox aunka OTHOCUTENILHO KPYNHBINA. JIMHa npyugaTka an4yka
y HOBOpOXAeHHoro paBHa 20 MM, Macca coctasisieT (,12 r. B nepuon
[T0JIOBOIO CO3PEBaHMs POCT MPUIATKA IMYKA YCKOPSIETCS.

CemaebiHocaugull npomox y HOBOPOXKICHHOTO MaJIbiMKa O4€Hb TOH-
kuil. Mpllna, DogHMMaloLIasg SUYKo, pasButa c¢iado. [lornepeuyHuk
CEMEHHOTO KaHATUKA ¥ HOBOPOXAeHHOro paBeH 4,0—4,5 mm. [lo 14—
15 ner ceMeHHOI KaHATUK M COCTABIIAIOUIME ero 06pa3oBaHusl pacTyT
MEUIEHHO, a 3aTeM WX POCT ycKopsieTcs. ToJlnHa CEMEHHOro KaHa-
THKa y TIOAPOCTKA 13 JIeT paBHAa MPUMEPHO 6 MM, MOMEPEeYHUK CeMsI-
BBIHOCAILIETO TIPOTOKA — 1,6 MM, ’

Cementbie ny3vipbki Y HOBOPOXICHHOTO pa3BUTHI ciabo, IJIWHA
My3bIpbKa paBHa 1 MM, IIOJIOCTb OYeHb MajieHbKas. [lo 12—14 net ce-
MEHHDIE I1y3bIPbKH PACTYT MEUIEHHO, B TOIPOCTKOBOM Bo3pacte (13—
16 neT) UX POCT YCKOPSIETCsI, pa3Mephl M MOJOCTh 3aMETHO BO3pacTa-
1oT. [To Mepe yBeIMueHUs BO3pacTa H3MEHSIETCS MTOJTOKEHUE CEMEHHDIX
My3bIPBKOB. ¥ HOBOPOXKICHHOI'O OHU PACIIOIOXEHBI BBICOKO B CBA3HU C
BBICOKMM I0JI0OXEHHEM MOYEBOTO TIY3bIPs, CO BCEX CTOPOH NMY3bIPbKU
NOKPHITH OpiomnHoi. K 2 rogaM my3slpbKH OIYCKAalOTCS U OKa3biBa-
I0TCS1 JIEXalIMMHK 3a0pIOIIMHHO. bplolliMHA NPUIEXKUT TOIBKO K UX BEp-
XYIIKaM.

IIpedcmamenvhas xcene3a y HOBOPOXIEHHOTO U B IPYIHOM BO3pac-
Te MIApOBUIHAS, TAaK KaK ITIpaBasdg U JieBas JOJW €lle He BbIPaXeHBI.
PacriosnoxxeHa Xejie3a BBICOKO, Ha OIIYIb Msirkasl, >Kejesucras, nma-
peHxuma He chopMUpOBaHA. YCKOPEHHBINW POCT XKeJIE3bl OTMEHAeTCs
rocie 10 net. K noapocTKoBOMY BO3pacTy Xenesa nprodperaet ¢op-
MY, XapaKTePHYIO JUIS XKeJjie3bl B3pociioro yenoseka. XKeje3ucrada na-
peHXUMa TpeaCTaTeIbHON XKeJle3bl pa3BUBaeTCs TAaKXKe B I1OIPOCTKO-
BOM BO3pacTe, (QOPMHUPYIOTCS TPENCTATEIbHbIE POTOYKU, U XKeEjIe3a
rproGpertaer IIOTHYIO KOHCHCTEHIIMIO. Macca mpencrare/ibHOM Xee-
35 Y HOBOpOXAeHHOro pasHa 0,82 r, 8 1—3 roga — 1,5 1, B nepuon
BToporo nerctia (8—12 ner) — 1,9 1, B nofgpocTKoBOM Bo3pacte (13—
16 net) — 8,8 r.

JInuHa noa06020 4iena y HOBOPOXIEHHOTO paBHa 2,0—2,5 cM, Kpait-
HSS1 TUI0Th JUIMHHA, ITOJTHOCTBIO 3aKPhIBACT TOJMOBKY T10JI0BOTO WieHa.
JIo MoJIOBOTO CO3peBaHUSI MOJIOBOM WIEH pacTeT MEJUIEHHO, 3aTeM POCT
ero yckopsietcst. Myxcckoil moeucnyckamenvHbtl KAHaa y HOBOPOXIEH -
HOTO OTHOCHTENbHO IIMHHee (5-—6 cM), ueM B IPYTHMe BO3PACTHBIE
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1mepuoapl, 13-3a BEICOKOIO €TI0 Ha4aja. BbICprIﬁ POCT MOYEHUCITYCKaA-
TEJILHOro KaHajia Habmogaercs B [Ieproa NnoJIOBOro CoO3pEBaHuA.

Mowornka Y HOBOPOXIACHHOI'O UMECT HeOOoIbIINE pPa3sMEpEL. Huren-
CHUBHO OHa pacTeT B MEPUOL ITOJOBOI0 CO3PCBAHUS.

Bonpocm oJigs TTOBTOPEHHWUS U CAMOKOHTpPOIA:

1. Mepeuncnure (MOCNEAOBATENBHO) YT NEPEABIKEHNS MYXKCKUX TTOJIO-
BBIX KJIETOK (CIIEPMATO30MI0B) OT MecTa WX 00pa3oBaHMs 10 MOYEHCITyCKa-
TEJILHOTO KaHaJla.

2. HasoBure Mecta pacIoJOXEHHs IPeACTaTeNbHOM Xene3bl U O0yab00-
ypeTpabHbiX Xee3. Onmuunre UX B3aUMOOTHOLICHUSI ¢ MOYEHCITYCKATEb-
HBIM KaHAJIOM.

3. OnuIuTeE OCOBEHHOCTH CTPOEHHUSI MELIEPUCTHIX M IyOUaTOro TeJl MyX-
CKOTO [TOJIOBOTO YJIeHa.

ZKeHckHe n0JI0BbI€ OpPraHbi

JKeHckHe MosoBbIe OpraHbl MOAPA3ACHSIIOT HA BHYTPEHHME U Ha-
pyxHble. K BHYTpeHHHUM XEHCKHM IOJIOBBIM OPIraHaM OTHOCATCS SIWY-
HUKM, MaTOYHBIC TPYObI, MAaTKa M Bjarajuiie, pacliojOXEHHEBIE B
[10JIOCTH MaIoro Ta3za. K 9ucay HapyKHBIX TIOJ0OBBIX OPTaHOB ITPHHAL -
JexaT npeiaBepue Biaranuiia, OonplivMe U Majble IOJIOBbIE TI'YOHI,
xmtop (puc. 67).

BHyTpeHHHe KeHCKHe MOJIOBbIe OPraHbl

SAuuHUK ABISIeTCA TAPHBIM OPraHOM OBOMIHOU GopMbl. AUYHUK,
KaK 4 IMYKO Y MYKUMH, BHITIOJIHSICT AB¢ (DYHKIMU: BHELTHECEKPETOP-
HYI0O M BHyTpucekpeTopHYyto. Kak y xese3bl BHEIIHEH CEKpeLuHd, B
AMYHUKE 00pa3yloTcs siliexieTku. BHyTprcekpeTopHas GyHKUINA 3aK-
Jjoyaercsa B 0o0pa3oBaHUM M BBIACJICHUM B KPOBB XKEHCKHMX IOJOBBIX
TOPMOHOB. SIMYHUK pacriojiaraeTcsi B MaJoM Ta3y Bo3Jie 60KOBOM CTEH-
KW MaJIOro Ta3a, noj cBOOOAHBLIM KOHIIOM MaTOYHOW TPYOBI.

Y 9U4YHMKaA PA3INyaloT BEPXHUM mpyoubii KoHey, OOpallleHHbIH K
MAaTOYHON TpyOe, U HWXKHWI, MamouHsill KOHeY, COeIUHEHHDBIA ¢ MaT-
KO TIOCPEICTBOM COOCMBEHHOU C883KU AuuHUKA. BepXHUl Kpal smd-
HUKA [PUKPEIUIEH K ero OppbKeiike (OpiolrHe). DTO MECTO SABJISICTCS
gopomamu AuuHuKa. Yepes BepxXHMA Kpail B ANUHUK BXOJAT €r0 COCYIBI
W HepBbl. SIMYHUK TOKPHIT OTHOCHOWHBIM KyOMYECKUM (3apoibillie-
BbIM) BIUTENIUEM, T10 KOTOPBIM JIEXKUT COeIMHUTEIbHOTKaHHas (6e-
JlouHas) obosnouka. [Tox 6enoyHoil 00070UKOH paclioaraeTcst KOpKo-
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Puc. 67. Mouero/ioBoii anmapar KeHILWHbIL:
1 — Touka; 2 — MOYETOYHUK; 3 — JHO MaTKH; 4 — MONOCTb MAaTKH; 5 — TCIO
MaTKM; 6 — 6pBIKEiiKa MaTodHO# TpyObl; 7 — aMny/ia MaTOYHOW TpyObI; 8 —
GaxpOMKH TpyObI; 9 — GpboKeiika MaTku (1Mpokast cBa3Ka matkn); 10 — mo-
4eBOit Ny3wIph; 11 — cnuzucTas 060I04Ka MOUCBOTO My3bipA; 12 — yCTbe MO-
yeTOYHMKA, 13 — HOXKa KIUTOpa; 14 — Tego KiIuTopa; 15 — rojoBKa KiIMTopa;
16 — HapyXHOE OTBEPCTHE MOYEHCITyCKATENBHOro KaHajla (ypeTphbl);
17 — oTBepcTue Baaraiuiia; 18 — Gonbluas xenesa npeaisepus (0apToarHO-
Ba xenesa); 19 — nykosuia npenasepust; 20 — KeHCKMIA MOUYCHCITYCKATEIb-
HBIT KaHal (KeHcKad ypeTpa); 21 — Bnaranuiie; 22 — BilaraldlHble CKIaI-
KM, 23 — OTBEPCTUE MATKH; 24 — KaHa1 LeHKY MaTKu; 25 — Kpyrias CBsizka
MaTK¥; 26 — IUYHUK, 27 — GOUTMKYN SIMUHUKA; 28 — BE3UKYJIAPHBIA Npu-
BECOK; 29 — npumatok ssuuHmka; 30 — TpyOHbIe CKIIaJKU
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60€e geuiecmeo AUYHUKA, CO-
CTOSIILIEE M3 COSIMHUTEILHOM
TKaHH, B KOTOPOH HAXOOdT-
¢Sl MHOTOYHMCJICHHBIE MOJIO-
Ible, pacmyuiue QOIIUKYAbI
(nepeuunnie), cospesaroujue
(smopuunble), a TaKXe IOMI-
Bepratouuecss odpaTHOMY
Pa3BUTHIO (ampemu4ecKue
meaa) (puc. 68). B suunnke
B3pOCIO# XKEHUIWHBI NPU-
CYTCTBYIOT B OTpEACIEHHOE
BPEMSI HCeamble Meaa. MEHCm-
pyaavroe (Yuxauveckoe) WIN
aceamoe meno 6epemeHHoCmu.

Mozeosoe eewecmeo auk-
Huxa odpa3oBaHO COCAUHU-
TEJILHOM TKAHBIO, B KOTOPOM
pacrionaralotcsi BHyTpUOp-
TaHHBIE COCYIbl M HEPBBI
ssyaHyKa. Kaokapiid pactywmit
(hOJUTMKYIT COAEePXKUT HE3pe-

oy
aau0d

(7

o g,

IIyI0 fiiyekaemKy, KoTopas Puc. 68. Pasputue Gommukynos AMYHUKA.
OKpyXeHa CJIOEM TaK Has3bl- OByJsanusi, 06pa3oBaHUe XKENTOro Tenaa:
BaEMBIX POAAUKYAAPHBIX KAe- 1 — nepBuyHbie (pactyiume) GOIAKYIILI,
MoK, KOTOpbI€ BhIpadaTbIBa- 2 — 3pensle (my3bipuaTbie) (QOJUTHKY.IbE
0T U CEKPETUPYIOT KCHCKHE (rpaadoBbl Ny3bIPBKU); 3 — OBYISIUS;
TIOJIOBBIC TOPMOHBI — 93¢~ 4 — xenToe TeNo; 5 — SATpeTUYECcKoe TeNOo;
pocersl. DOJUTMKYII, TOCTUT- 6 — pybell Ha MecCTe XenToro Tena; 7 —

LW CBOETO MAKCUMAaJIBHO-
IO pa3BUTHUSA, 3aI10JIHEH (o-
JIMKYISAPHOR XUAKOCTbO. Takoi co3peBIIUi (DOMIMKYT HasblBAIOT
ny3sipuamsim oanukysom (2paagoebim nysvipvikom). Takoi GoILTHKYI pac-
MOJIATacTC HETIOCPEICTBEHHO 11071 0e/I04YHOI 000JI04KOi SIMMHUKA, KO-
Topasi B 3TOM MecTe ucToHuaercst. I1pu ogyasyuu (BeIXoje STMLIEKIETKN
W3 SMYHMKA) UCTOHYEHHas GesloyHast 000I04Ka NpophIBAETCs, ot~
KYJI JIOTaeTcsl, U ANLEKIETKA BBIXOAMT B OPIOWIMHHYIO MonocTh. M3
OPIOLIMHHOM TIOJOCTH sIIEK/IeTKA IIOCTYIIaeT B HaXOMsiUIeecs pAaoM
OpIOIIMHHOE OTBEPCTHE MaTOuHOI Tpy6bl. [To MaTouHOM TPyOE sTiLeK-
JieTKa MPOABUIAETCsl B CTOPOHY TOJIOCTU MaTKu. Eciin B MaTo4YHOI TpY-
fe JiIeKIeTKAa BCTPEYAEeTCsl CO CIEepMaTO30MAOM, TO MPOUCXONUT €
omogoTBopeHye. OMIomOTBOpEHHas HIIEKIeTKa 10 MaTOYHOU Tpybe
MPOIBUTAETCS B TIOJOCTh MATKH, [Ie OHA BHEAPSAETCS (MMILTAHTUPYeT-
cs1) B CIUBUCTYIO 000JI0UKY (pHc. 69).

KPOBCHOCHBIC COCYIIbI
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Pric. 69. [1yTu aillexIeTKy o MaTOYHOM Tpy6e U MMITIAHTAlIMS 3apObIlIa
B MuomeTpuii (mo A. Xamy u . Kopmaky, 1982):
I — cospeBaHue GOJUTMKYIOB B SIMYHUKE;, 2 — OBYAALMS; 3 — MPOHUKHOBE-
HUC CTIEpMATO30Maa B AWILIEKIIETKY, 4 — MaTouHas Tpyba; 5 — obpa3oBaHue
3UTOThI; 6 — npobsieHne 3UTOTH; 7 — MOCTYTUIEHUE 3apOIbILA U3 TIPOCBETA
MATOYHOM TPYOBbI B MTONOCTh MaTKU; 8 — MMILIAHTALMA 3apPOMABLLA B CAN3UC-
Ty10 000JIOYKY MAaTKU

TpuaaTku auynuka. Bosjie KaXnoro sMYHMKA pacioaralores pyam-
MCHTApHbIC 00pa3oBaHUsl — MPUIATKM SUYHUKA, I1IPEIACTABISIOINE
€060 OCTaTKY KaHAJIBIIEB MEPBUYHOI (3MOPHUOHAIBHOI) TIOUKH U e
MPOTOKA.

Ipudamok auunuxa (HadssuuHuK) HAXOIUTCSA MEXIY JIMCTKAMU Opro-
IIMHBI BBIILE U JIAaTepalibHEe SIMUYHHUKA. OH COCTOUT M3 HECKOJIbKMX
MPOAOJIBHBIX Y TIONCPEUYHBIX KOPOTKMX KAHABLEB.

Oxonoauunux, nMeOLNi GOpMY HECKOIBKUX KOPOTKUX Y3KUX Ka-
HaJIbLIEB, PACMOJOXEH BO3/Ie TPYOHOTO KOHIlA AUYHUKA.

Besuxyaapuoie npusecku (cmebeavuamoie 2udamudst) B BUIE METKHX
Hy3BIPbKOB HAXOOATCs JIaTEPAJIbHEE SIMYHWKA, YYTh HIXKE BOPOHKM
MAaTOYHOH TPYOHI.

MaTKa — 3TO HEMapHBIiA, MOABIIA, TONCTOCTEHHBIM OpraH rpyiie-
BUIHOH (OPMBI, B MOJOCTH KOTOPOU Pa3sBUBACTCA U BHIHAIIMBACTCH
3aponbill (ruon). PacrosioxeHa MaTka B MaloM Tasdy MEXIY MOYEBBIM
TIY3bIPEM CNIEPEIN U MPAMOJ KMILIKOM C3alM. Y MaTKy BbLIEAIOT OO,
meao v weuxy. PacuiMpeHHOe 1HO 06palleHO KBEPXY, OT HEI'O B CTOPO-
HBI OTXOAAT MaTOYHbIE TPYyObl. KHU3Y OTO IHA HAXOAUTCH YIUIOLEHHOE
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TeJl0, a elje Hibke — 6osee y3kas M yIUIMHeHHas weiika maTku. Hux-
HIOKO (BJIATATMIIHYIO) YacThb LIEHKU OXBAaThIBACT BEPXHSisl HaCThb Bjlara-
JMIOA, B KOTOPOE OTKPHIBAETCS omegepcmue mamiuy. Teno MaTtku no
OTHOLIEHMIO K ee 1leiike HAKJIOHEHO Kiepeau (anmegaexcuo). B pe-
3y/IbTaTe MEXAY LIEHKOW U TEJIOM MaTKyu 00pasyeTcs OTKPbITbIN KIie-
peIy Tymoii yron. Bes MaTka HakjlOHeHa Briepes (anmeeep3uo). B To xe
BpeMs TOJIOKEHKE MAaTKU B MTOJOCTH MAJIOro Ta3a 3aBUCUT OT HATOJ-
HEHUSI COCeJHUX OPraHOB — MOYEBOTO MY3bIp W NPSAMOI KUILKH.

B y3Kylo TpeyroibHoii hopMbl noaocmbs Mamku BBEpXy ¢ 60KOB OT-
KPBIBAYOTCSl omeepcmusi MAmo4Hsix mpy6. BHU3Y [IONOCTb MATKK Yepe3
KaHaj ee LIeKN COODINAETCS ¢ BlaTaIUIeM. Y HEPOXAaBLUMX KEHIIIMH
OTBEPCTUE MATKHM KPYIJIOE, Y POKAaBLIMX UMEET BUJ IIOMEPCUHOM LUETH.

Y CTEHKW MATKU BBIIENSIOT TPU CJIOS: CIU3UCTYIO, MBILICUHYIO U
ceposnyio obonouku. Causzucmasn obosouxa (ndomempui) TMOKPbITA
OHOCJIOWHBIM LIWIMHAPUYECKUM STTHTETEM. B ee cOGCTBEHHOM Tmac-
TUHKE pacrojiaraloTcsi MHOTOYMCICHHbIE TPYOUAThie MamoUHble Jcene-
361, TIPOHU3BIBAIOLLKE BCIO TOJILINHY CJIM3UCTON 000JOUKM. Y CIIU3UC-
TOW OGOJOUKU pa3iuyaloT JBa CJOSA: TOJCTHIA MOBEPXHOCTHBIM,
(bYHKIMOHATLHbIN U TIyGOKUi — GaszanbHbIH. DYHKUMOHANbHDIN CI0H
OTTOpraeTcs BO BpeMsi MEHCTpyaluu. basanbHbid cioil SBISETCA MC-
TOYHUKOM BOCCTaHOBJeHMs (pereHepauuy) (GYHKLHOHAIBHOTO CJIOA
rocie ero orropxenus. [lomcnusucras OCHOBA Y MATKU OTCYTCTBYET,
[03TOMY CJIM3UCTad 00O0JI0UKA CpallleHa C JeXalllel Mo Hel Mbiiled-
HO# 000JIOYKOII.

Mpotmeunasn o6oaouxa mamiu (muomempui) COCTOUT U3 TPEX CIIO-
€B: BHYTPEHHETO W HApy>XHOTO KOCOIPOJOJIbHBIX, & TaKXKe CPEAHETO
KOCO OPUEHTUPOBAHHOTO LIUPKYJIAPHOTO. BOJTOKHA MPOAOIBHbBIX U 110~
[epeYHOro cI0eB MepeIvIeTaloTes Mexny coboil. Bo Bpems Gepemen-
HOCTH TJaAKNE MbILIeYHbie KJIEeTK MUOMETPHS YBEANYNBAIOTCS B pa3-
Mepax (rumeptpodupyiorcst) B 5—10 pa3 B JMHy M B 3—4 pas3a B
toamunHy. [T03TOMy K KOHLY 6€pEMEHHOCTH Macca MaTKH JOCTUTACT
1 xr. [Tociie poaOB MPOUCXOANT MOCTENEHHOE 00PAaTHOE PA3BUTHE MaT-
KM, B pe3yjibTaTe Marka yepe3 6—8 Hel BO3BpalIAETCs K OOLIYHBIM
pa3Mepam.

Hapyxcnaa o6oaouxa mamiu (nepumempuii) 06pa3oBaHa cepO3HON
000JIOUKOH — OpIoTIHHOM. bploliMHa NOKPBIBACT MATKY CBEPXY, CIC-
peny u c3anu. TlepeHuil U 3aHUH AUCTKU OPIOLIMHBI [0 HoKaM conu-
XKAITCs 1 00pa3yloT COCTOSALLYI0 M3 JIBYX JINCTKOB NpPaBYIO W JIEBYIO
wupokue cessku mamkuy. ITogoNasa K CTeHKaM MaJIOro Tasza, 5TH JINCTKH
CepO3HOI 060OUKH TTPOOJIKAIOTCS B IPUCTEHOUHYIO (MTapHETATBHYIO)
OpIOIMHY. MexXay NepeqHUM U 33AHUM JIUCTKAMU LIMPOKON CBSI3KK
DACIIONIOXEHA Kpy2aas Ceés3Ka Mamiy TONHUHON 3—5 Mm. DTa cBs3Ka
OepeT Hauaso Ha GOKOBOM MOBEPXHOCTH MATKH UYTh HWXE YCThA Ma-
TOYHOM TPYOBI. 3aTeM BTa CBsI3KA CIEAYET JAaTePaIbHO U BHU3, NIPOXO-
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JUT Yepe3 MaxoBblii KaHajl W HampasisieTcs K JIOOKY, Ilie e¢ BOJIOKHA
BILIETAIOTCS B MOAKOXHYIO KJIETYATKY.

Marounas (daionuesa) Tpyda rpeicTaBisdeT COOOM NApHBIN, K-
JIMHIPAYECKON (HOPMBI OpTaH, OTXOISLINI OT Telaa MaTKu BIIPaBO U
BJIEBO B BEPXHEH YaCTH IIIMPOKOH CBA3KU MaTKK. JUTMHA MAaTOYHOM TPy~
6Bl y TIOJI0BO3pENIOil XeHuHbl 8—18 cM, WupHHa npoceeta 2—4 MM.
Y TpyOBl pasiMyaloT UYEThIpE YaCTH: Mamo4Hylo, KOTOpas NMpOXOINT
yepes CTEHKY MaTKM ¥ OTKPBIBAETCS OTBEPCTUEM B €€ M10JI0CTh; KOPOT-
KUl nepeweex, NeXalivii BOJIM3H MaTKM; JUIMHHYIO PacllIHpPEeHHYIO
amnyay N 60pOHKY, OTKDBIBAIOILYIOCS LIMPOKUM OTBEPCTHEM B OpIO-
MIMHHYIO MOJIOCTh BO3JIE SIMYHMKA. DTO OTBEPCTHUE OTPAaHUUEHO 0ax-
poMKamu mpyoObi, OJIHA U3 KOTOPBIX OoJiee JINHHAA — 3TO AUHHUKO6ASA
6axpomia. Clusznctas 060J04Ka MATOUHOM TPYyObl 00pasyeT MHOTOYHC-
JIEHHBIE TOHKHE CKJIAZIKN.

Baaranume npeactasiser coboil yIIOUICHHYIO B IIepeIHE3aaHeM
HalpasjieHnyu TpyOKy IuHON 7—9 cM, KOTOpas COEAMHSICT NOJIOCTD
MAaTK¥ ¢ HAPYXHBIMU IOJIOBBIMU OpTaHaMU XEHIUUHBL. Hapyxcrioe om-
gepcmue eaaeanuua OTKPIBaeTCS B €r0 npeddeepue. Y JE€BCTBCHHULL OHO
3aKpHITO degcmeenHou naeeou. Cnnsucrag 000/10YKa BIATaIMiIA I10-
KpPbITA HEOPOTOBCBAIOUINM IUIOCKMM SIIATEIMEM M JIMILCHA XKeJes.
KreTku NoBEPXHOCTHOIO CJIOS 3TUTENNs O00raThl IIIMKOI€HOM, KOTO-
pHIii IO, BIMsAHUEM (hepMEHTATHBHBIX MPOLIECCOB paclafaercs ¢ 00-
Pa30BaHUEM MOJIOYHOM KUCIOTHL. DTO MPUIAET BIATAIMLIHONW CIU3N
KHCIJIYI0 IPOTUBOMUKPOOHYIO (6aKkTepnunanylo) peakumio. Knapyxu
OT CJIU3UCTON 0BOJIOUKH HAXOAATCS MBIIIEYHAsT 000104YKa U IIOKDbIBA-
[o1as ee CHapyXu aaseHTULIMs. CTEHKU Bilarajdiila BBEpXy OXBaThiBa-
10T 1eiKy MaTKu, o0pa3ysi BOKPYT Hee Y3KHil lue/IeBUAHBIN c60d 64a-
2aaua, 3aaHss 4aCcTh KOTOpOro 6onee roybokas

Hapy)KHble XKEHCKHE TOJIOBbIC OPraHbl

HapyxXHble 3XeHCKHe OJOBbIE OPTaHBI BJIIOYAIOT XKEHCKYIO TI0JI0-
BYIO 06/1aCTh ¥ KJIUTOP. K KeHCKOi4 [10710BOM 00/1aCTH OTHOCAT JI000K,
GOJIbLINE M Majbie TOJIOBbIe I'YObl U NpelABepUe Baraiuiia.

Boabume nojioBeie rydoul TPeacTaBIsioT COO0M TOJICThIE KOXHBIC
CKJIAK¥, OrpaHM4uBaKInye ¢ 60KOB Moi0BYI0 Weab. [1paBas u sepas
GOJBLINE TIONOBBIE TYObI COEIUHSIIOTCS C TIOMOIIIBIO nepedHetl U 3a0Hel
cnaex. Kniepeau n xBepxy OT OONBLIMX MOJOBLIX TY0 HaXOAMTCSH IMO-
KPbITHI Bojocamu JioGok. Koxa B obiactu Jlo6Ka Gorara XupoBoi
TKaHbLIO.

Mauibie 10JI0OBbIE TyObl, 00pa30BaHHBIE TOHKKMHU NPOAOIbHBIMU
CKNAKaAMHU KOXH, PACIIOI0XEHb! B LICTTH MEXITY GONBbIMIMMHU I10JIOBbI-
MU r'ybaMK ¥ OrpaHU4MBaloT ¢ G0KOB Tipeasepue Baarannma. [epen-
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HUE KOHIIBl MAJBIX NOJOBbIX TY0 HampaBa€HB! B CTOPOHY KJIMTOpA,
OXBATBLIBAIOT €r0, 00pasysd e€ro KpaiHIOK TUIOTh. 3aJHMe KOHLbI TY0
coelMHEHDI y3deuiol. B IpoCTpaHCTBO MEXIY MAJTbIMHU TTOJIOBBIMU Ty-
Gamu (mpeaaBepue BAATAIMIA) OTKPLIBAIOTCA [POTOKU OOJIBILINX Xe-
J7ie3 NpeliBEPUsI, 4 TAKXKE HAPYXKHOE OTBEPCTHE MOYCUCITYCKATEIbHO-
ro kaHajta. JIykoBAna npeiBepus, aHaJIOTUYHAS HENlapHOMY I'yGuaroMy
TeJIy MYXCKOTO IT0JIOBOTO WiIeHa, PAcMosaraeTcs 1o obe CTOPOHHBI OT
BXoJa BO Biarajuiie.

Boabinue Keje3bl NpeaaBepus (aHaIOrMYHbIe OylIb00ypPETPATBHBIM
Kene3aM Y MyX4MH), Kakaasi pa3MepaMu ¢ TOPOLIMHY, pacriojaraimor-
¢S B TOJIILE OCHOBAHUS MaIbIX TTOJOBBIX I'y0D 1103 JTYKOBUILIbLI OPE-
nsepus. CekpeT 3TOW NapHOii XKele3bl YBIaXHseT Mpe/iBepue Biara-
nuia. Majble xejiessl npeiaBepus 3aJIeTaloT B CTeHKax NpeaaBepust
BIAraJIMING, KyJAa OTKPbIBAIOTCS MPOTOKM 3TUX Xeje3. DTU MeIKHe
SKEJE3bl [0 CBOEMY CTPOECHUIO W (PYHKLMU COOTBETCTBYIOT YypeTpasib-
HBIM 3KEJIE3aM MYKUYWH.

Ksmrop (roMoJ1or IIELIEPUCTBIX Te MY>KCKOIo NOJIOBOTO WieHa) co-
CTOWT U3 mead, 20A06KU U HOXceK, PUKPETUIAIOINXC K HIKHUM BET-
BSIM JIOOKOBBIX KocTeil. KIIUTOp MMEET TJIOTHYIO COSINMHNTEIbHOTKAH -
Hylo 6elouHyl0 06GOJOUKY ¥ MOKPHIT MHOTOCJOWUHBIM TJIOCKUM
HEOPOIOBEBAIOIINM 3TUTE/IMeM. J11Ha KIuTopa CoOCTap/sIeT 2,5—3,5cm.

Bo3pacTHble 0COOEHHOCTH JKEHCKHX HOJIOBBIX OPraHoB

Y HOBOPOXIEHHOM AEBOYKY AUUHUK UMEET HWIMHAPUIECKYIO Hop-
My. B nepuoa Broporo aerctsa (8—12 s1er) Gpopma ssuiHUKa CTAHOBUT-
csl aileBuaAHON. JI1MHA IMYHMKA Y HOBOPOXIAEHHON TEBOYKMN paBHa
1,5—3 ¢M, wnupuHa — 4—8 MM. B TOAPOCTKOBOM M IOHOIIECKOM BO3pa-
cTe [UTMHA SMYHUKA YBEJINYMBAETCA JI0 5 CM, LIMPUHA JOCTUTAET 3 CM,
TonmHa — 1,5 ¢cM. Macca sitMuHMKa y HOBOPOXIeHHO# paBHa 0,16 T,
B Tepyoa nepporo aetcrsa (4—7 naer) — 3,3 r ¥ B IOHOLIECKOM BO3pa-
cte — 6,03 r. Y XeHIUWH nocie 45—355 et Macca SMYHUKOB NOCTETICH -
HO yMeHbiuaeTcs. TToBepXHOCTb SMYHUKOB TJIaKasl y HOBOPOXKIECHHBIX
1 B TPYIHOM Bo3pacte. B TonpocTKOBOM BO3pacTe Ha MOBEPXHOCTH AUY-
HUWKOB TIOSIBJISIIOTCS HEPOBHOCTH, OYTPUCTOCTU B CBSI3U € YBEIUUCHU-
€M pa3MepoB CO3peBAOLIUX HOLTUKYIIOB 1 06pa3oBAHUEM XKEJIThIX TEI.
B TKaHM SSMMHUKOB B IPYJAHOM BO3pacTe MOSIBISIIOTCS. IepBUyHbIE GoJI-
JIMKYJIBL. B MOApOCTKOBOM BO3pacTe B KOPKOBOM BellIeCTBE SIMYHUKOB
06pa3yroTcs BTOPUUHbIe (MTy3bipuaThbie) HOLIMKYIIbI, KOTOPBIE HA pa3-
pe3ax opraHa MMEIOT BUJ [10JIOCTEH CO CBETJIBIM COACPXHUMBIM.

VY HOBOPOXKIEHHDBIX JIEBOYCK SIMYHUKM PACITONIOXKCHBI Hajl BXOAOM B
Ta3 1 HaKJIOHeHsb! Kitepean. K 3—5 rogaM iMUHMKY NIPpUOOPETAIOT 10~
repeuHoe nosioxenue. K nepuony nepporo AeTcTBa (4—7 rofxam) siud-
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HUKHY OITyCKAIOTCS B MOJIOCTh MAjioTO Tasa, rie MPUHUMAIOT TO MOJ0-
XeHKe, KOTOPOS CBOMCTBEHHO UM Y B3POCIOM XEHLIVHBI.

Mamxka y HOBOPOXAEHHOM JeBOUKH B IPYIHOM BO3pACTE U B [IEPU-
Ol paHHETo mercTBa (A0 3 JIeT) UMeeT LUUIUHAPAYECKYIo GopMy, yii-
JIollleHa B MepeaHe3alHeM HanpapieHud. B nmepuon BToporo JeTcTsa
MaTKa CTAHOBMTCS OKPYTJIOH, ee MHO pacluupsiercs. B nogpocTkosBom
BO3pacTe MaTKa CTAHOBUTCA TPYIIEBUAHON. DTa (hopma coxpaHseTca 1
y B3pOCJION XeHIIMHBI. JITHHA MaTKH Y HOBOPOXJIEHHOM AEBOYKH JO-
cturaet 3,5 M (?/; paunn cocTapnser eiika). K 10 rogam uivHa mat-
KU YBEJIMYHBAECTCSI IO 5 CM, B IOHOIIIECKOM BO3pacte — 1o 5,5 cm, ay
B3pOCJION KEeHIUINHBI [UIMHA MAaTKU paBHa 6—8 cM. B mepuon Broporo
nercrea (8—12 jeT) mIvHA Teja U LIEWKW MaTKU [MOYTH OJMHAaKOBa.
B moapoctkoBoM Bo3pacte MIMHA Tejda MAaTKW YBEJIWYMBAETCS, a B
IOHOUIECKOM BO3pacTe TOCTHTaeT 5 cM. Macca MaTKM BO3pacTaer BHa-
yajie MeJJIeHHO, a 3aTeM OBICTPO. Y HOBOPOXACHHOM 1€BOYKM Macca
MaTK! paBHa 3—6 r, B MOAPOCTKOBOM Bo3pacTte (12—15 ner) nipumep-
Ho 16,5 r, a B oHo1IeckoM Bospacte (16—20 ner) — 20—25 r. Makcu-
MaJibHyIO Maccy (45—80 r) maTtka mmeeT B Bo3pacte 30—40 jer, a
rociie 55 JeT ee Macca MOCTEIICHHO YMEHbLIAETCS.

Kanair ek MaTku y HOBOPOXKICHHOM JeBOYKH ILIMPOKUI, OOBIY-
HO COIEPXUT CIU3UCTYIO TPoOKy. Ciauzuctas oboouka MaTku oopa-
3YET pa3BETBJIEHHbBIC CKIANKH, KOTOPHIE K 6—7 rofaM CriaxuBatoTCs.
MarouHbie xejie3bl HeMHoTOunCHeHHB. [1o Mepe yBeimuyeHust Bo3pa-
CcTa JE€BOYKH KOJIMYECTBO XeJIe3 YBEIMUIUBAECTCH, CTPOCHUE MX YC-
noxusgercs. K Tieproay moJioBOTO CO3PEBAHMS XKEJIE3bl CTAHOBATCS
pa3BeTBIeHHbLIMU. MEbIIeuHass 060JioyKa MaTKu, CJ1ado pa3BuTas y
HOBOPOXIEHHOM AEBOYKHU, YTONIIAETCS B IMPOLECCE POCTA MATKH,
0CODEHHO Tociie 5—6 Jier.

Y HOBOPOXIEHHBIX JeBOUYCK MaTKa PACTiONOXEeHA BBICOKO, BBICTY-
raeT Haj Jo0KOBBIM cUM(U30M U HakJloHeHa Krnepeau. Hleiika MaTku
HanpaBiceHa KHU3Y M K3amu. CBsI3KM MaTKM cnabble, B CBSI3U C YEM
OHa JIETKO cMelaeTcs B cTopoHHL. [1o Mepe yBennUeHUs pa3MepoB Taza
¥ B CBSI3U C ONYCKAHUEM PACIIOJIOKCHHBIX B HEM OpPraHoOB MaTKa TMo-
CTENeHHO CMENIAeTCsd BHU3 U 3aHUMAET B TOAPOCTKOBOM BO3pacTe Io-
JIOXKEHME, KaK Y ITOJIOBO3PENION XKEeHIIMHBL. B ITOXWIOM U cTapyecKoM
BO3pacTe B CBA3M C YMEHbIICHUEM KUPOBOUM TKaHU B MOJOCTHA MAJIOTO
Ta3a NOJABUXHOCTb MATKH YBEJIMUMBACTCSL.

Mamounvie mpy6s: y HOBOPOXICHHON JEBOUYKU H3OTHYTBIE M HE
COMTPUKACAIOTCS ¢ SUIHNKaMU. B riepuos 1ojaoBoro co3peBaHusl (1O/I-
POCTKOBBI BO3pAacT) B CBSI3M C POCTOM MaTKH, €€ LIMPOKHUX CBA30K
M VBEJIMYEHHMEM I10JIOCTH MajioTO Ta3a MAaTOUYHBIE TPYOBI TEPSIOT U3~
BWIMCTOCTh, OMYCKAIOTCS KHU3Y, NPUOAMKAIOTCS K SsHdHUKaM. -
Ha MAaToyHO¥W TpPyOBl Y HOBOPOXICHHONM HEBOYKU PaBHA NPHUMEPHO
3,5 ¢M, B Nepuo TTOJIOBOTO CO3PEBaHNS €€ IJIMHA ObICTPO YBEJIMUMBA-
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eTcs. Y MOXHBIX XE€HIUIUH CTEHKHM MaTOYHOU TpyObl pE3KO MCTOHYA-
IoTC 3a cyeT arpoduu MblleyHO 00010uKH. CKIAIKU CIH3UCTOM
000JIOYKH CrIakUBAIOTCH.

Baaeanuue HOBOPOXIEHHOM JeBOYKM KOpoTKoe (2,5—3,5 ¢m), ny-
roo6pa3HO M30THYTO, IePeIHssl CTeHKa Kopoue 3anHei. Hkuuii oT-
[eJs1 Barajluina obpalleH Kiepeau. B pesyabrare NpoaoibHas oCb Bia-
rajyina ¢ OChl0 MaTKM obpa3yeT TYIOH YToJ, OTKPBITHIH KIIEPEIH.
OtBepctre Baaranuiila y3xkoe. o 10 neT praraayuie u3MeHsICTCSl Mo,
OBICTPO pacTeT B TIOAPOCTKOBOM BO3pACTE.

V HOBOPOXIEHHOW JEBOYKHU 4060K BBIIYKIbIA, Ooabuiue nonogoie
2y6bl puIXJIbIE, KaK OBl OTeUHbIe. Masbie noaoebie 2ybbi IPUKPBITHI OOIb-
HIMMU TIOJIOBBIMU I'yOaMu He MOTHOCTBIO. [Ipeddeepue erazaruwya Iiy-
6oKoe, OCOOEHHO B IIepeHEH €ro 4acTH, rIe HaXOAUTCS HapyXHOe
OTBEPCTHE MOYEMCITYCKATEIbHOTO KaHala. [Ipeaasepue Biaraimina 3aln-
Hell TPETH OrpaHudYeHo OOJIBIIUMU TOJOBBIMY I'y0aMu, a B MEPEeIHUX
oTaeNax MaJIbIMU. Jescmeennas naeea WIOTHas1. Kenesbl npeddeepus y
HOBOPOXICHHON! JEBOYKU Pa3BUTHI C1ado.

BOHpOCbI oJ9 MOBTOPEHNUS U CAaMOKOHTpPOJIA:

1. HazoBure GpyHKLMU, KOTOPHIE BHITIOMHSIOT SMYHUKU. YKAXUTE, TIC AUY-
HUKU PACTIONOXKEHBI.

2. HazoBuTe 4acTH MaToO4HOM TpyOh! 1 MaTK¥. Kakyio GpyHKIIHIO BRITIONHS -
10T MaTO4HbBle TPYOBI M MAaTKa B OPTAHU3ME KEHLIUHBI?

3. Kakue CBS3KM UMEIOTCA Y MATKH, [Jie N0 OTHOLICHUIO K MAaTKe OHH
pacriojaraiotcs?

4. VKaxwuTe, BLIBOJHBIE IPOTOKH KaKHX XeIe3 OTKPHIBAIOTCA B I1PEAIBe-
pue Braranuina. e 911 xene3sl pacrosararorcs?

ITonoBoble KIETKH. CnepmaToreHes H OBOICHE3

MyKCKHE NOJIOBbIE KJETKH — CIIEPMAaTO30MIbl — SBJSIIOTCA TIOI-
BIDKHBIMHU KJIETKAMM JUIMHOI 0KoJio 70 MKM. ¥ criepMaTo3ouna pasi-
YalOT YTONILEHHYIO, OKPYIJIYIO TOJOBKY M TOHKWH JIMHHBIA XBOCT.
[o510BKa CONEPKHUT SApO, BIEPeAr KOTOPOIro pacIiojoXeHa CTPYKTY-
pa, MOJAy4YMBIUAs Ha3BaHWe akpocoma. AKpocoma UMeeT Habop ¢ep-
MEHTOB, KOTOPbI€ CIIOCOGHBI PacTBOPATH OOOJOYKY SHHEKICTKN TPH
OIUIONOTBOPEeHUH. XBOCT CIIEpPMATO30MIA COLEPKUT COKPATUTCITEHBIC
sieMeHTHl (nyyku ¢uoOpuiul), obecrieyuBaroline ABUXEeHUE criepMa-
Tozonna. [1pu NMpoXOXKIAEHUH TI0 CEMSIBBIHOCAIIUM IIYTAM MYXUWHBI K
criepMaTo30uaaM J06aBISIIOTCSl XKUIKUE CEKPETHI IOJIOBBIX Xeje3 —
CEMEHHBIX MY3bIPbKOB, TIPEACTATEIbHON U OYABOOYPETPAIBHBIX XKeJIe3.
B pesynbrare obpasyeTcst KUIKasl cpefa — crepMma, B KOTOpOoi Haxo-
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JSITCST criepMaTo30uabl. [1poaomKUTeIBHOCTD XKU3HU M OILUIOKOTBOPSA -
OLIIAS CHIOCOGHOCTD CIIEPMATO30MI0B YEJIOBEKA COCTABIISET OT HECKOIb-
KHX YaCOB 0 IBYX CYTOK.

2Kenckue noji0Bbie KJIETKH — SIMIEKTETKY — UMEIOT OKPYIJIYIO (hop-
My 1 6oinplane pasMepH (10 150 Mxm B tnaMerpe). Kaxpas sitnexier-
KA COIEPXUT AAPO U GOBIIOE KOAMYESCTBO 1IUTOMNIA3Mb!, B KOTOPOI
[IOMUMO KJIETOYHBIX OpTaHellji UMEIOTCS OEJIKOBO-JIUIUAHBIE BKITIOYE-
HUST (KENTOK), TTTUKOTeH, HeOOXOAMMBIE ISl TIUTAHUS AWLEKIICTKH.
V yenoBeka B CBA3U € TEM, YTO 3apOJbIII pa3BUBaeTCsI BHYTPUYTPOO-
HO M IIMTAETC 3a CYET OPraHM3Ma MaTepu, OTIajla HeOOXOIUMOCTD B
co3gaHuy GOMBILIMX 34I1acOB XeJITKa B sitiekneTke. [ToaToMy B LuToI-
JjlasMe ANNeKIeTKH XKeHIIMHBI COACPXUTCS OUEHh MAIOE KOJINYECTBO
KEJITOUYHBIX U YIJIeBOTHBIX BKIIOUCHMI. CBOM 3amac MUTATENbHEIX BE-
LIECTB SHUEKIeTKA OOBIYHO PACXOAyeT B TeueHHue 12—24 4 nocne oBy-
Jggunn. Eciy onionoTBOpeHre He HACTYIIWIO, SIMLEKIIETKa Yepes3 3T0
BpeMst TIOTU0aeT.

diilekeTka YeJaoBeKa MMeeT IBe HMOKPBIBAIOIINE €€ O0OJIOYKMU.
KHyTpH HaxomWTCsL yumosemma, KOTopad SABISAETCA UMTOILIa3MaTH-
yecKoM MemGpaHoii siekiaeTku. CHApyXu OT LMTOJEMMBL pacliofia-
TaeTcsl CJION TaK Ha3bIBAEMbIX (POAIUKYAAPHBIX KAemOK, 3aIlMILAI0MINX
AUTEKIIETKY U 06J1aJai01uX ropMOHOOOpasyouieil GQyHKIUEH.

DonuKyIApHBIE KIETKM 00pasyloT U BBIACHSAIOT XXKEHCKHUE MOIO-
BBIE TOPMOHBI — 3CTPOTEHBI.

Pa3suTHe NMOJIOBBIX KJIETOK IPOMCXOIUT B MOJTIOBBIX Xese3ax. Criep-
MAaTO30UIbI 00Pa3yIoTCs B AMYKAX MYXUHUHBI, SSHLEKIETKH — B SIM4Y-
HHUKax XeHIWHE!. 1K1 pasBUTHS CIepMAaTO30MA0B HA3bIBAETC CIiep-
maToreHesoM. LIk pasBUTUSA SHIIEKTETKN — OBOTEHE30M (OT JiaT.
sperma — ceMsi, ovum — S0, genesis — Pa3BUTHE).

PazBuTie 110JI0BBIX KJIETOK 3aKaHYMBACTCS FOTOBHOCTBIO MX K OII-
JIOAOTBOPEHUIO (CIVUSHUIO) M JaJIbHEHIIEMY OOpa30BAHUIO 3aPOIBILIA.
[ToaroToBIeHHOCTh MYXKCKOM ¥ KEHCKOMH I10JIOBBIX KJIETOK K OILIONO-
TBOPEHHIO 3aKJTIOYAETCS HE TOJIBKO B MPUOOPETEHUN CIIELUPHIECKUX
ocobeHHOCTEe# cTpoeHuUs. B mpoliecce cnepMmaroreHe3a M OBOIreHesa
[TPOUCXOIAT CIIOXHBIC NMPeoOpa3oBaHUs NPEALIECTBEHHUKOB 1 MO-
JIOZBIX TIOJIOBBIX KJIETOK. B pe3ynbTaTe cBOCOOPA3HOro KIETOYHOTO [e-
JIEHUsI — Meiio3a — B CIIEPMAaTO30MIaX U SHIIEKIETKE HAOMIOAaeTCA
yMeHblIEHHNE (PeAYKLIMS) KOJIUIECTBA XPOMOCOM OT JBOWHOIO (JUM-
JIOWIHOro) A0 raluIoWIHOro (ogMHapHOTo) ux Habopa. BMecTo 06bIY-
HOTO TSI BCEX APYTUX KJIETOK YeJI0OBEKa JUILTOMAHOIO Habopa B BUAE
46 XpOMOCOM B KaXIoil KJIeTKe (CriepMaro3onaax, iLekiIeTKe) nMe-
eTcs 110 OAMHapHOMY Habopy — Mo 23 XpOMOCOMBI.

Cnepmamozenes. CriepMaTO30MIBI 00Pa3yIOTCs y YEJIOBEKA B TeYe-
HHE BCETO aKTUBHOTO MEPHUOAA XKU3HN MYy>KUUHB!. [1pomTomKuTe15HOCTD
pa3sBuTHA 1 GOPMUPOBAHUS 3PE/bIX CIIEPMATO30UNOB U3 UX Ipellie-
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CTBEHHUKOB — CHepMAmo20Hues coctapisieT okono 70—75 ¢yr. HT10T
MpoLECC IIPOUCXOMUT B CTEHKAX U3BUTHIX CCMEHHBIX KAaHAJILLIEB AUYKA.
BHayasie CrepMaToroHuHM, o0ulee YUCIO KOTOPBLIX B ONHOM sIWYKE
gocTuraetr 1 MiIpa, HHTEHCWBHO Pa3MHOXAIOTCSH, HETIATCS MUTOTUYC-
cKUM 1yTeM. IIpu 3TOM yBEJTMUUBAETCA KOJIMYECTBO HOBBIX KJIETOK —
CIIepMATOTOHMit. B manbHei1eM 4acTb CIIEPMATOrOHM COXPAHSIET CIO-
COBHOCTD K ACEHUIO M TIOAnEPKUBaeT IONyAsuuio. Jlpyrue chepmamo-
20HUY elile ABAXBI AEATCA B popMe Meiio3a. B pesysbrare u3 Kaxiaon
TAKOW CIIEPMATOTOHMH, MMEIOLICH NUIUIOMIHBIA — MBOWHON Habop
(n = 46) xpomocoM, obpasyercs 4 cnepmamudsi. Kaxnas u3 sTUX crep-
MATHUII TTOJIyMla TATUIOWAHBIN (ODUHAPHbIN) HAGOP XPOMOCOM (n = 23).
CriepMaTHbl TIOCTENEHHO MPEBPAILAIOTCS B Cnepmamo30udbl. ITOT CIIOXK-
HBII [IPOLIECC XapaKTEePU3YeTCsi EPECTPOMKON CTPYKTYP B ClIEpMaTU-
Jax, KOTOPbIE YIMHSIOTCS M 'y KOTOPHIX (POPMUPYIOTCS yTONILEHHAsA
FOJIOBKA M TOHKMI JJIMHHBIK XBOCTHK. ¥ BEPXYLIKH I'OJIOBKM CriepMa-
TO30MAa 0Opasyercsi YILIOTHEHHOE TeJIbLE — aKpocoMma, cojepxaiiass
(bepMEHTDI, KOTOPHIE MIPU BCTPEYE C KEHCKOU TIOJIOBOM KJIETKOU (sii~
LHEKIETKOM) pas3pylialoT ee 000J0YKy. DTO BaXHO AJIST IPOHUKHOBE-
HUS CIIEpMATo30M1a BHYTPH siilieKneTky. I1pn Heaopa3BUTHI UJIN OT-
CYTCTBMHM aKpPOCOMBI CIIEPMaTO30UJA He CNOCOOeH MPOHWKHYThH B
SHLEKIETKY ¥ OTIONOTBOPUTS €€.

CpopMHPOBABIUHMECS] CTIEPMATO30MIBI BBIXOISIT B IMPOCBET CEMEH-
HBIX KaHANbLEB siMuKa. BMecTe ¢ XKHMIKOCTBIO, BLIIEIAEMON CTCHKaMU
KaHAJbLEB, CIEPMATO30MAbI MTOCTEIIEHHO NPOABUIAIOTCS B CTOPOHY
NIPUIATKA SIMYKA, KOTOPbIH CIYXHUT TAKXE PE3epByapoM JUis CriepMaro-
30mn0B. KosnuecTBo 06pasyommnxest CriepMaTo301UI0B orpoMHO. B 1 M1
criepMbl cofepxurcst 10 100 MIH cTiepMaTO30MAOB. DTO MOABHXHBIC
KJIETKH, CKOPOCTDb UX MPOJBUXEHHUS 110 KaHAIbIIAM STUYKa COCTaB/IsIeT
0oKoJO 3,5 MM B MUHYTY. B XEHCKHX MOJIOBLIX MyTAX CIIEPMaTO30M/IbI
COXPAHSIOT XU3HECTTOCOOHOCTb B TeyeHHe 1—2 cyT. OHM ABUXYTCS B
CTOPOHY SMLEKIJIETKH, YTO 00YCIOBIEHO XEMOTAKCHCOM.

QOsozenes. SIALEKIIETKY, B OTJIMYUEC OT MYXCKHUX MOJIOBBIX KJICTOK,
Pa3MHOXAIOTCSA, YBEJIMUYMBAIOTCS B KOJMYECTBE Y 3aPOABILICH, IUIO-
JIOB XEHCKOTO I10J1a, T. €. KOIJa TUIOJ HaX0OUTCS ellle B yTpobe mMare-
pu. [py 3T0M 06pa3yIOTCsi TaK HAa3bIBAEMbIE NpUMOpOUAnbHbIE oAU~
Kyabl, paciioyaraloliyecss B IyOOKUX CJIOSIX KOPKOBOIO BELIECTBA
auynamka. Kaxielil Takoil NpUMOPIMATBHBIN (DOJUIMKY COAEPXKUT
KEHCKYIO TOJIOBYIO KJICTKY — 06020HUK, OKPYXEHHYIO OLHHUM CJIOEM
(bOTUKYJISAPHBIX KJIeTOK. OBOrOHMYM MHOTOKPATHO MUTOTHYECKH L€~
JSITCS, TIPEBPALIAsiCh B 080UlUIMbI Nepeoeo NopaoKa (nepeuttsie 060U -
mbl), KOTOPBIE COXPAHSIIOTCS B SIMYHUKE IEBOYKH BIUIOTD 10 €€ MOJIO-
Boro codpeBanus. K Hayary MojioBOro Co3peBaHus B AMYHUKAX NMECTCS
ok0j10 300 Thic. MEPBUYHEIX OBOUUTOB. [lepBUYHbIE OBOLMTHI, KA~
MeTpoM OKOJIO 30 MKM KaXIblil, BMECTE C OKPYXAIOLIMMU €TI0 ABYyMHA
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CJIOAMM KIIETOK QOJUIMKYISIPHOTO 3MUTEIUs 00pa3yioT nepsunbie ¢o-
AUKYAbL.

Y neByliek B MepUO[ IOJOBOTO CO3PEBAHMSI U Y IOJOBO3PENIBIX
KEHIIUH OOABLIMHCTBO NEPBUYHBIX OBOLUMTOB Torubaer. B TeueHue
KU3HU XEHIIMHBI Co3peBaloT ToJabKo 400—500 sifliekmeTok.

B nponecce co3peBaHNs MEPBUYHBIIA OBOLIMT ITPOXOIUT CTAAHMNA MEI -
03a. B pesynprate MeHOTHYECKOTO Ne/ICHUS] 00PasyIOTCs 8MopuHHbL 0680~
yum, UMEIUI yXe OJUHAPHBINA (TalUIOMAHBIN) Habop XpoMOCOM
(n=23), u MaseHbKOE, TAK HA3BIBAEMOE TIOJBIPHOE TEJIbLE C TAKUM
Xe (n=23) HabopoM xpomocoM. [Ipu 3TOM mepBHuYHBIE GOJUTHKYIIBL
[IPEBPALIAIOTCS BO 8mopuuHbie Goaiuxyasl. BHyTpH TaKMX GOJLINKYIIOB
HaAKarIUBaeTcsd XUIKOCTh, a2 BOKPYT KAaXIOTO BTOPUUHOTO OBOLIMTA
00pasyloTcst ABe OOOJOUKU — YUMOAEMMA N CAOU (OANUKYASAPHBIX Kae-
mok. Takum 06pa3oM, BTOPUYHBIN (DOJUIUKYJT TIPEBPALLAETCS B Ny3bip-
uamoviid (mpemuynsvill) GoaiuKys, 3aNOTHEHHbIA (DOJITHKY/ISIPHOM XM -
KOCTBIO.

JunameTp 3pesioro nmy3sipuaToro poUIMKYyAa gocturaer 1 em. Y no-
JIOBO3PEJIOi XKEHLIUHBI OJHOBPEMEHHO CO3peBaeT 1 min, pexe, 2 ¢ho-
Jukyna. OcTajgbHBIE pacTylye B 3T0 BpeMs (POJUIUKYIIBI TIOABEPratOTCS
obpaTHOMY pa3BUTHIO — aTtpe3ud. Ha MecTe rubeian Takux Heao3pes-
WKX M [orubumx (QoJUIMKYIOB OCTAIOTCS CTPYKTYPHI, TIONYYUBLINE
Ha3BaHUE ampemuecKux men.

OByasindsi 1 MEHCTPYAJIbHbIA IUKJI

Cospesmnii my3nipuatbiii (TpeTnunbiii) GotHKya (rpaadoB Iy3bI-
PeK) B OJIHOM WIH B APYTOM SIMUHUKE MPUITOIHUMAET €r0 MOKPOBHBII
SMUTENNN, paspeiBacT €ro. Ilpn 3Tom siitiekeTka (BTOPUYHBIA OBO-
LIUT) BBIMAJaeT B OPIOIIMHHYIO [1OJOCTh BO3Jie OPIOILMHHOIO OTBEP-
CTHA MaTouHo# TpyOsl. Ilpouecc paspeiBa my3sipyaToro GouivKyia u
BbINIaJIeHUe U3 HETO SHLEKIIETKU oYY Ha3BaHue opyasuum. Ha mecre
JIOTTHYBLIEFO (DOJINUKYJIa M3 er0 (OJUTUKYIISIPHBIX KJIETOK 00pasyeTcst
Jeeamoe meno, KOTOpoe CIIYKUT BpEMEHHOM XKejle30H BHYTPEHHEH CeK-
peuun. [OPMOH XeNTOro Tesa (MPOTecTePOH) 3aJePXKUBAET CIEAYIO-
1ryto opyasumio. [loz BiusiHMeM MporectepoHa (rOpMOHA JKEATOro Teja)
YTOILIAeTCA CAU3UCTAsE 000N0YKA MATKH, KOTOpast MOATOTAB/AUBAETCS
K BOCIIPMSITUIO OTUIONOTBOPEHHO sIALEKICTKH. ECau omnonorsBope-
HHUe SHIEKIETKY He TPOUCXOAUT, XKeJIToe Teao (MEHCTpyaabHOE) Ye-
pe3 12—14 nHeil moaBepraercs 06paTHOMY Pa3BUTHKO, €TO0 IOPMOHO-
obpa3zoBaTesibHas QYyHKIIMA MpeKkpallaercs. B ¢Bs3u ¢ 5THM cau3ucTast
000/104Ka MaTKH OTTOPraeTcsi, PBYTCS €€ KPOBEHOCHbBIE COCYIBI, Ha-
CTYNaeT KPOBOTEUEHUE, KOTOPOE IIPUHSITO HA3bIBATH MEHCTPYAIBHBIM.
OuepenHasi MEHCTPYauusl TTPOUCXOIUT B CPEAHEM dYepe3 Kaxiapie 28
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jHeil. Tlepuon ot MepBOro MHS MPEABIIYILEI MEHCTPYALUU 10 TEPBOTO
[THSL CJIEAYIONIEN TPUHITO HA3bIBATh MEHCTPYATLHBIM (08apUAIbHO-MEH ~
cmpyanbibim) yukaom (puc. 70). ITpoaoOKUTEILHOCTh MEHCTPYAIbHOTO
UMKIa WHAWBUOYATbHAS, MOXET ObiTh B mpenenax ot 21 go 30 aueil.
HaunHaeTcst MeHCTpyaLys Y A€BOUEK B [IEPUO/L MOJIOBOr0 CO3peBaHNs
(11—16 siet) u nmpopomxaercs no 40—50 ner. CpeaHsasa NPOLOJTKHU-
TeJBHOCTh MEHCTPYAlLlM 2—3 CYTOK — 3TO MeHCmpyanbHas @asa.
B crenyiollyio 3a Heil nocmmencmpyaavuyio ¢asy TOL BAUSIHUEM Top-
MOHAa 3CTPOT€Ha BOCCTAHABIMBACTCS CIM3UCTas 000104Ka MaTKU (9H-
aomeTpuit). 3areM, ¢ 14—15-ro n1HA OT Hayaja MEHCTpyauuu, ¢ MO-
MEHTA OBYJISILMM, HACTYIIACT HpedMeHCmpyaibHas (asza, B TeHeHUe
KOTOPO# CIIM3KUCTas 000J0UYKA MATKU TOTOBUTCSE MPUHSATDL OIL1010TBO-
PEHHYIO SULICKIIETKY.

13 17 21 25 29 33

Puc. 70. OpapuanbHO-MEHCTPYaNbHbIN LIMKA:
I — mencrpyanbHasg, I — nocrmeHctpyanbHas, 111 — npeamencrpyaibHas
daspl; | — puMopaAMATRHBIN QOJUIMKYN B IMUHUKE; 2 — TIepBUUHbIE (pacTy-
wre) GomuKyibl; 3 — 3penniid (rpaado) domnukyn; 4 — oByasiung; 5 —
KeJToe TeJIO B CTAAMM pacuBeTa; 6 — obparHOe pa3BUTHE XKENTOro Tena; 7 —
nepeaHaAs Ao runodusa; 8 — 3aaHss 1o runodusa; 9 — onoIoTBOPEHHE;
10 — xentoe Teno GepeMeHHOCTH; 11 — UMIUIAHTUPOBAHHbBIK 3aPOJIbILL.
Crpenxkamy nokaszaHo geitctsre domntponuna (PCIY) Ha pactywume domm-
Kysel, morponuda (JIIN) — Ha oBynsuuio U obpa3oBaHME XENThIX Tes, MPO-
nakruHa (JITF) — Ha chopMupOBaHHOE XKeEJITOE Telo, AEHCTBUEC DCTPOTEHA
(D), cTUMyIUpYyIollee POCT IHAOMETPHS, HA MaTKy (ITIOCTMEHCTpyaibHasa WiH
nponndepatusHast $aswr), nporecrepona (I1r) — Ha 3HAOMETPUI (NpeaMen-
cTpyasibHas (hasa)
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Ecin stiiniek/ieTka OIUIOAOTBOPSETCS W HACTYMaeT GepeMeHHOCTD,
TO Ha MecTe JIOITHYBLLIETO My3bIpuaToro (GouMKyna odbpasyeTcs KpyIl-
HOE, 10 5 CM B JUAMETpe, Jceamoe meao fepemeHHocmu. DTO KeJIToe
TEJIO CYLIECTBYET B TeueHUE 6 Mec, BBITOMHAA BaXHYI0 SHIOKPUHHYIO
(DYHKIMIO, 3aTeM TOABEPraeTcsi 0OpaTHOMY Pa3BUTHIO.

IL1aunenta

[Mocje ormmoa0TBOPeHNs (CAMSHMS XEHCKOIM U MYXCKOM ITOJIOBBIX
KJIETOK) BO3HMKAET HOBBI OPraHW3M — 3apojbilll, KOTOPBIA B Teye-
Hue 9 Mec (IO caMOro POXIEeHUsI) Pa3BUBAETCHA BHYIPUYTPOOHO, Ha-
XOIUTCA B TIOJOCTU MATKH.

CBA3b pa3sBUBAKOLIETOCS 3apoAbllua (I17104a) C OPTAaHU3MOM MaTe-
DM OCYLIECTBJISIETCS TIOCPEACTBOM BHE3APOIBILIEBOTO OpraHa — Iuia-
HeHThl. Yepes MmiateHTy MPOUCXOAUT CHAGXKEHUE 3apOJbILIA TUTATeNb-
HBIMHK BelllecTBaMM M KucioponoM. [lnaneHra TakXe 3alivLLacT
3apOJbILI OT YyXKePOIHbIX BellecTB. B To ke BpeMst Yepes IJIaLCHTY B
OpraHM3M 3apOjbIIlia MOTYT NMPOHMKATb HEKOTOPBIE JIEKAPCTBEHHDIC
fipenaparbl, ajJKorojb, HUKOTMH, HAPKOTHKH, OKa3blBaIOLME Ha 3a-
ponpiul BpeiHbie, Aaxe ryOuTeIbHbIE BO3NCHCTBUS.

[Tnauenta umeet GOPMY OUCKA TUAMETPOM OKOJ10 20 ¢M U TOJILLK-
HOI1 OKOJIO 5 ¢M, TIPMKPEIUIEHHOTO K CTEeHKE TI0J10CTY Matky. [liaiieHra
oGpa3yeTcsl 3a CUET pa3pacTalollerocss mpogobaacma, KOTOPBIA Mpe-
BPALLAETCS B 0PCUHYamblil (emeucmulil) XopuoH. 1O 3apodelutesas, NI
nA00Has 4acme naayeHmol. 3a CYeT YTOAIIEHHON CIM3UCTON 00O0TOUKH
MATKU — JHIOMETpUs GOPMUPYETCSl Mamepunckas, MamouHas 4acmb
naayenmsl. B IUIaIleHTe MATEPUHCKAs KPOBb U KPOBb 3apojibillia ([L104a)
TPOTEKAIOT [0 Pa3HbIM COCY/IaM U He CMeIlMBaloTca. MaTeprHcKast KpoBb
OMBIBAET BOPCUHKH XOPHOHA CHApYXXH, a B TOJIILE ITUX BOPCHHOK pa3-
BETBJISIOTCS] KPOBEHOCHbBIE COCY/IbI 3apojbiiiia (prc. 71, CM. LB. BKIL).

OO111ast TOBEPXHOCTh BCEX BOPCMHOK XOPHOHA JocTUraeT 7 m%. Mexy
KPOBBIO MaTEPU W 3apOJbIIIA HAXOAUTCH TaK Ha3bIBACMBbIN 2eMoxopu-
anvublll 6apbep, 0OPA30BAHHBIA DHIOTEIMEM COCYIOB MAaTepH U 3apo-
AblIa (IU10/1a), a TAKKE PasaessioLlMMU 9TH COCY/bl TKAHSIMM BOPCH-
HOK XOpMoHa. ['€eMOXOpHaNbHBIN Gaphep BBINOTHSIET OYEHD BAXHBIC
dbyHKIMK. Yepe3 Hero NMpoucXoIMT ra3000MeH MEXIY KPOBbIO MaTepH
W TLI0Aa, TPAHCIIOPTHUPYIOTCS MUTATEJbHBIE BELICCTBA OT MATCPU K
U101y, a MPOAYKTbI OOMEHa BElIeCTB — B IPOTHBOMOJIOXHOM Ha-
npaBieHu. [eMOXOpHaIbHBI 0apbep BBITIONHAET TAKXKE 3ALIMTHDIC
byHKUIMHA.

CBs3b I1aLEHTHl C OPraHU3MOM 3apojbiiia (IUI0AA) MPOUCXOIUT C
MOMOUIBIO MYNOYHOr0 KAHATHKA, B KOTOPOM TIPOXOISIT KPOBEHOCHBIC
cocybl Ioga. DTo ABe MyIoYHbie apTePUH, HECYLINEe BEHO3HYIO KPOBb
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OT TDIONA K TUIAUEHTE, M OJHA IY[IOYHas BeHa, o KoTopoW obdora-
HIEHHAd KUCJIOPOAOM M TIWTAaTEeAbHLIMU BELIECTBAMMW apTepuaibHasa
KPOBb HAlpapjsieTCs OT IUIALeHTH B OPraHu3M IUioga. KpoBeHOCHbIE
COCYIbI OKPYXeHbI 00Jafaiolieil ynpyrocTblo CIU3UCTON (CTyAeHH-
CTOM) TKAHBIO, KOTOpasl 3alIUIIAET COCY/Ibl, IPEIOXPAHSIET HX OT ClaB-
JIEHHST.

HecMmoTpss Ha A0CTATOYHO XOPOUIYIO 3alMIUEHHOCTb, 3apOABIL,
IJTOJl BECbMa YsI3BMM B IepyoJ pasButus. Bo BpeMsi BHYTpUYTPOOHOM
JKM3HK 3apolblia (IJ10Ja) UMEIOTCS TaK Ha3bIBaeMble KPUTHUECKUE
11EPUOIbI, KOIIa TTOBBIIIICHA YYBCTBUTEIIBHOCTDL PA3BUBAIOLLErOCs Opra-
HHA3Ma K BO3AEHCTBUAM (HAKTOPOB PA3TUYHON TIPUPOABI (AJKOTOJNIO,
HUKOTHHY, PEHTICHOBCKOMY OOJyYeHHUIO U APYTUM (pakTopam, Haxe
K JIEKAPCTBEHHBIM IipernaparaM). TaKuMu HauboJjiee OIACHbIMM IIEPUO-
JIAMHU ABISIOTCH BPEMS PA3BUTHS TIOJIOBBIX KJIETOK (OBOIE€HE3 M CIIEP-
MATOTEHES), MOMEHT CJIMSIHHUS TIOJIOBLIX KJIETOK — OILIOAOTBOPEHHUE,
UMILTAHTAMA 3apodsbiia (6—7-¢ cyTKU dMOpHOreHe3a), BpeMsi YCH-
JIEHHOTO pOCTa M pa3BUTUS TOJIOBHOTO Mosra (15—20-g regenn 6epe-
MEHHOCTH), MOMEHT POXIeHUs] peOeHKa.

BOI'lpOCbI ajdsg NMOBTOPEeHUWd U CAMOKOHTPOIA:

1. OnmuIInTe CTPOEHNE CIIEpMATO30MAa U ARLIEKIETKH.

2. YKaXWTE, B KAKMX OpraHax U KaKMMU criocobamu pasBUBAIOTCH MyX-
CKHME M KEHCKHE [OJIOBBIE KJIETKHU.

3. Ha kaknx sTanax pa3BHUTUSI MYXCKHX U KEHCKMX MOJOBLIX KJIETOK B HUX
NOSBASIETCS. OAUHAPHBII (raryIonIHbi) Habop XpoMocom?

4. Kakoy mponecc B OpraHM3Me XEHIIMHBl Ha3blBAalOT MEHCTPYAIbHBIM
nukiaoM? B 4eM oH 3akimouaeTcs, U3 Kakux (as cocrout?

5. OnuunTe, U3 KAKHX CTPYKTYp obpasyercs IaHeHTa ¥ Kakue PyHKUNHN
0l1a BbIIOJHSAET.

3 Caunun




OPTAHBI KPOBETBOPEHUS
Y UMMYHHOW CUCTEMBI.
JINM®ATUYECKAL CUCTEMA

OpraHbl KPOBETBOPEHHUSI | MMMYHHO! CHCTEMbI TECHO CBA3AHDBI MEXK-
Iy co6oil OBIIHOCTLIO IPOUCXOXKAECHWS, CTPOCHUA U ibyHKuMI/L Pong-
HavyaJIbHUKOM BCEX BUIOB KJICTOK KPOBH M UMMYHHOM (numbounHoN)
CHCTEMBI SIBISIIOTCS CTBOJIOBBIE KJIETKM KOCTHOTO MO3ra, 06J1aalomme
CIIOCOGHOCTBIO K MHOTOKpAaTHOMY (1o 100 pa3) AeseHHUIO. B xocTHOM
MO3Te B €ro KpOBOOOpa3sylollew, reMOLIUTONIOSTUYECKO (MUETION/-
HOIA) TKAHU M3 CTBOJIOBBIX KJIETOK 00pasylorcs KJIETKU-TPeIIIeCTBEH~
HUKH, U3 KOTOPHIX TPOUCXOIAT (MyTeM AEJEHUS U b depeHLINpPOB-
KM MO TPEeM HAMpaBIeHUsiM) MOCTyNalpolie B UTOre B KPOBb €€
(OpPMEHHBIE 2JIEMEHTBI: 3PUTPOLUTHI, JTEHKOLMTS, TpoMbGouuTh. U3
TAKHX K€ CTBOJOBBIX KJIETOK B CAMOM KOCTHOM MO3IC ¥ TUMYCE obpa-
3y10TCSl TUM@OLIMTEHL.

HMMyHRAs cHcTeMa OObLeNHSIeT OpraHbl U TKaHH, obecIeunBalo-
IMe 3auiMTy OpPraHu3Ma OT TEHETUYECKH UYXCPOMHbIX KJICTOK WIH
BEIlleCTB, MOCTYNAIOIIMX U3BHE Wi OOpa3yIOLIKUXCsl B OPTaHU3ME.
B opraHax MMMYyHHO!N CHCTEMBI 00pa3yIOTCH MMMYHOKOMIICTCHTHBIC
KJIETKU — JUMMOLIUTHI, KOTOPBIE BKJIIOYAIOTCHA B AMMYHHBIN NPOLIECC.
JIuMQOIUTDI PACOZHAIOT ¥ YHUYTOXAIOT NPOHMKIIMC B OPTaHU3M MTH
06pa30BaBIIMECS B HEM KJICTKM U JPYTHe YyXEPOIHBIE BELICCTBA. Ipu
HOMagaHUM B OPraHM3M YYXEPOJHBIX BEIIECTB — dHMUEEHO6 B HEM
06pasyloTcs HEMTPaTN3YIOLINE WX 3aILUTHBIE BEIIECTBA — anmumend
(crmoxHble 6enKu, MMMYHOIJIOOYJTHBI).

K opraHaM MMMYHHO} CHCTEMBI, KOTOPbIE HA3BIBAIOT TAKXKE JIMM-
(hOVIHBIMYA OpPraHaMH, OTHOCSITCS BCE OPTaHbl, KOTOPDIC YUuacTBYIOT B
06pa3oBaHMK KJIETOK (IMMQOLUTOB, NJIa3MATHIECKUX KJIETOK), OCY-
LIECTBISIOIMX 3alIWTHbIE PYHKLIMN OpraHu3Ma. MocTpoeHbl MMMYH-
Hbie OpraHbl M3 JIMM(OUIHONW TKaHH, KOTOpas NPENCTABIACT coboit
CETh COeIMHUTETFHOTKAHHbBIX PETUKYJIIPHBIX BOJOKOH Y PacroIOKCH-
HBIX B ¢ MeTIAX MOJOIBIX M 3peJbIX TMM(MOLUTOB, TIA3MaTUICCKHX
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KJeTOK (TU1a3Mo0JIacTOB, IUIA3MOIIMTOB) W APYTUX KIIETOYHBIX BJIe-
MEHTOB.

K opranaM MMMYHHOWH CHUCTeMBI OTHOCSITCSI: KOCTHBIA MO3T, TH-
MYC, CKOIUIeHUsI TUMMOMIHON TKaHM, PACIIONOXEHHBIE B CIU3UCTOMN
006071049Ke TPpyOUAThIX OPraHOB MUIEBAPUTENbHOMN, AbIXaTeJIbHOW CUC-
TEM W MOYETIONOBOTO anmapara (MUHAANWHBL, TUMQPOUIHBIE OIAIIKY
TOHKOW KWUIIKU, OJMHOUHBbIE JTUMQMOUIHbIE Y3eJIKK), a TakKXe ceje-
3eHKa U IMM@paTnueckue y3abl. KoCcTHbIA MO3T, TUMYC, B KOTOPbIX U3
CTBOJIOBBIX KJIETOK KOCTHOrO Mo3ra obpa3ylorcs JUMQOLUTH, OTHO-
CATCS K UEHRMPAAbHOIM OP2AHAM UMMYHHOIU cucmemoi. OCTANbHBIE SIBJIS -
10TCSA TiepudepruiIecKMMI OpraHaMu MMMYHOTeHe3a (puc. 72).

CTBOJIOBBIE KJIETKH, MOCTYyIAalOillie U3 KOCTHOrO MO3ra B KPOBb,
3aCeisioT TUMYC, TIe U3 HUX ITyTeM CI0XHOHW auddepeHUNpoBKU
o6pasyiorcs T-nuMdouuThl (TUMyc3aBUCUMbIE). B caMOM KOCTHOM
MO3I'€ U3 CTBOJIOBBIX KJIETOK pasBuBatorcsa B-numbouutsl (Oypcosa-
BHCMMBIE, He 3aBUCSIIME OT TUMyca). O0e 3TU Nonyasuuy JuMQpo-
uutoB (T- m B-nmumdountsl) 43 THMyca U KOCTHOTO MO3ra ¢ TOKOM
KPOBM TIOCTYMNAIOT B TiepUdepruyecKrue OpraHbl UMMYHHOW CUCTEMBIL.
T-numdouuTbl 06eciieuruBalOT OCYUIECTBIEHNE B OCHOBHOM KJIETOY-
Horo uMMmyHuTeTa. [Tpouspogubie B-nuM@ounToB — njazMaruyeckue
KJIETKU — CUHTE3UPYIOT aHTuTeIa (MMMYHOIJIOOYJIMHBI) U BbIAEISIOT
HUX B KPOBb, B CEKPETHI XKeJie3, 9TU aHTUTEIa BCTYIalOT B COEAMHEHUE
C COOTBETCTBYIOIUUMMU UYKEPOAHBIMH BEILIECTBAMM — AHTUIEHAMU U
HENTPATUIYIOT UX (T'YMOPaIbHbI UMMYHHTET).

T-n1umM@OLUTH 3aCESII0T TaK Ha3blBaEMble TUMYC3aBUCUMbBIE 30HBI
auMdaTHIECKUX Y3T0B (ITApaKOPTUKAIBHYIO 30HY), CeJIe3¢HKN (JINM-
donaHele nepuaprepuanabHbie MyQTh). B-TUMbOLUTHI, SBASAIOILMECS
rpeAnIeCTBEe HHUKAMU aHTUTE1000pa3yIoLNX [Ia3MaTHIECKUX KIETOK
1 TMM@OLIMTOB ¢ TIOBBILMIEHHON aKTUBHOCTBIO, TTOCTYIAIT B Oypco3a-
BHCHUMBIE 30HbI TUMMATHUECKUX Y3I0B (TUMGOUIHDBIE Y3E€IKH, MIKOT-
Hble TSXU) U celieseHKU (IMMQOUIHBIE Y3€1KH, KPpOME MX lapue-
TaJILHOM 30HbI). DYHKIMOHUPYIOILIUE COBMECTHO, T- ¥ B-1uM@OLINATHI,
MpY y4aCTUU MakpodaroB, BbIHOJXHSIOT (DYHKIIMU TEHETUYECKOTO KOH-
TPOJIsI, PACMO3HAIOT ¥ YHUYTOXAIOT YyKePOIHbie BELIeCTBA (MUKPO-
OPTaHU3MBI, IPOAYKTHI UX XKU3HEIESATEbHOCTH), NMTOruo1ne cOOCTBEH-
Hble KJIETKU, CTaBIlIME OMAaCHbIMM Jjisl OpraHn3Ma.

T- 1 B-mum@onutbhl B CBETOBOM MUKPOCKOIE OTJIUYNUTH OOHU OT
JIPYruX HEBO3MOXHO. B CKaHUPYIOLLIEM 2/1EKTPOHHOM MHUKPOCKOTIE B/ -
HO, yTo B-mMM@ouunTsl Ha CROCH MOBEPXHOCTY UMEIOT YJbTPaMHUK-
POCKOITHYECKOU BEJIMUMUHBI LIMTOIIAa3MaTHIECKHUE BBIPOCTBI — MUK-
POBOPCHHKH, HECYIIMe pelenTopbl (4YBCTBUTCIbLHBIC allapaTtbl),
PACTIO3HAIOIHE YY:KEPOJHbIE BEUIECTBA — aHTUTEHBI, BbI3bIBAIOUINE B
OpraHuM3Me UMMYHHBIC PeakKllMM — OOpa30BaHUE aHTUTEN KJIETKaMU
auMbonaHoi Tkadu. Ha nosepxHocti T-1uMGOIUTOB TaAKMX MUKPO-
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Puc. 72. PacrionoxeHne EHTPaIbHBIX H NeprdeprIecKrX OpraHoB
UMMYHHOI CUCTEMBI:
1 — KOCTHBII MO3T; 2 — MHHIATMHB! TMMGOUIHOTO TTIOTOUHOIO KoJbL@; 3 —
TUMyC; 4 — mumbaTHIECKUe Y3Tbl (MOAMBILICYHBIE); 5 — Cele3eHKa; 6 — M-
GdonnHas (neiieposa) GislKa, 7 — anmeHauke;, 8 — JIUMQONIHBIE Y3EIKU
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BOPCHHOK MJIM BOOBIIIE HET, WM UX OYeHb Masno. M3 opraHos nMMyH-
HOM CUCTEMBI, TAe TUMMOLUTHI 00Pa3yIOTCH, OHU TIOCTYIAIOT B KPOBb,
B TKAHU Teja, BHOBbL BO3BPAIAIOTCS B OpraHbl MMMYHHOW CUCTEMBI,
T.e. peunpkyaupyior. [1pu 3ToM cUMTAIOT, YTO B KOCTHBIA MO3T U THU-
Myc TUMGOUUNTHI MOBTOPHO HE TMOMNAaAaloT.

O61as Mmacca TUMQPOLIMTOB B TEJIC B3POCJIOTO YETOBEKA PaBHA TPU-
MepHo 13001500 r (6 - 10'? kiierok) — oxoisio 2,5% Bcell Macchl Tena.
¥ HOBODPOXASHHOTO 00111as Macca JMMQOLIUTOB B CPEHEM COCTaBJ1s -
er 150 r (oxono 4,3 % Bceit Macchl Tesla). 3aTeM KOJIMYECTBO JUMGOIIU -
TOB OBLICTPO HApacTaer, Tak 4To y peGeHka oT 6 Mec U 10 6 neT ux
Macca pasHa yxe 650 r. K 15 rogam ona yseauuusaetrcst g0 1250 r.

HenTpasibHble opraHbl MMMYHHOH CHUCTEMBI PACTOIOXEHbL B MEC-
Tax, XOPOMIO 3alUMIIEHHBIX OT BHEIIHUX Bo3AeHCTBUM. KOCTHBII MO3r
HaXOMUTCSI B KOCTHOMO3TIOBBIX TIOJIOCTSX, TUMYC — B IPYIHOM NOAOC-
TH, 110334 1HUPOKOM U TIPOUHOMN rpyauHbl. B LIEHTpalbHBIX OpraHax
MMMYHHOM CUCTeMbl JIMMGOUIHASA TKaHb HAXOAUTCSI B CBOCOOpa3HOil
cpefe MUKPOOKPYKeHHUsA. B KOCTHOM MO3re OCTPOBKM JMMGMOUIHON
TKAHM pacroiaralorcst MeXIy CKOTUICHUSIMU MUEJOMAHON TKaHU. B Tu-
Myce KJIETKH TUM@POUIHOro psiia COCEJCTBYIOT C 3IUTEIMaNbHBIMU
KAeTKaMu (3MUTSIUOPETUKYIOUMTAMHU).

Hepucpepunecxue opzanvt ummyHHOU cucmemsl pacroynaraloTcs Ha
MyTAX BO3MOXHOTO BHEAPEHMS B OPraHU3M YYKCPOIHbBIX BEIUECTB WU
Ha MYTSIX CAeA0BaHUS TAKMX BelIECTB, 00pa30BaBILINXCs B CAMOM Opra-
HusMme. MUHAATHHB, o6pa3ylolliue rJI0TOYHOEe JTUMPOUIHOE KOJIbLIO
(TTuporoBa— Bankieliepa), OKpyXKaiOT BXOA B INIOTKY U3 IMOJOCTUA PTa
1 MOJIOCTH HOca. B cnu3ucToil 060104Ke OpraHoB NUIIEBAPEHU S, Abl-
XaTEeJIBHBIX U MOUYEBBIBOASIINX TIYTEH pacmosaraloTcss MHOTOYHCIIEH-
HBIE pa3pO3HeHHbIe TUMQOLIUTBI U TIa3MaTUUECKUE KIETKH, a TAKXKE
ckoIueHus TMMAMOUIHON TKaHu — JuMbonIHbIe y3eaku. B creHkax
TOJICTOM M TOHKONM KHIIOK ¢ UX pa3HBIMU cpedaMH MUKPoGIopsl (110
06€e CTOPOHBI MOAB3ACILHO-CICTTOKUIIEYHON 3aCJI0HKM) HAXOASTCS 10~
BOJIBHO KPYIIHbIE CKOTUIEHUS TUMGOUIHOM TKaHW. B cTeHKax TOHKOM
KHUIIKH 9TO KpYyITHBbIC TUMQOUIHbIe OASIIKY (neiiepoBbl) U OOJbIIOE
KOJIMYECTBO OJTMHOUHBIX JIMM(MPOUAHLIX y3eJaK0B. [To npyryio cropony
OT MOAB3A0LIHO-CJICTIOKUILICUHON 3aC/IOHKHM HAXOJsTCs crernast KAl-
Ka W 4yepBeOOPa3HBIM OTPOCTOK (ANTEHINKC) C UX MHOTMOYNCICHHBI-
MU TUMDOUJHBIMU Y3€JIKaAMH.

JIvMmbaTudeckne y3Jibl 1€XKaT Ha MYTIX TOKa JIMM(Pbl OT OPTAaHOB U
TKaHel, B TOM UUCIe U OT NOKPOBOB YEJIOBEYECKOTO Teja — KOXH U
CIIU3UCTBIX 000JIOUEK.

Cenesenka, Jiexallast Ha MyTH TOKa KPOBU U3 apTepPHalIbHON CHUC-
TeMbl B BEHO3HYIO, SIBASIETCS] €IMHCTBEHHBIM OPraHOM, KOHTPOJMPY-
IOLLIYM KpPOBB. B 3TOM opraHe (pyHKLMY paciO3HABaHUS M YTUJIH3aLuN
BBILUEIIINX U3 CTPOS DPUTPOLMTOB BBITOJHAIOT CKOTLICHUST TUMQDO-
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1IUTOB BOKPYI MEJIKHMX apTepHil — mepuaprepuanbHbie JMM@POKUTHBIE
MyTbl, TUMGONIHDIE Y3EIKH U JJITTUIICONBL.

B nepudepuueckix opraHax MMMYHHOM CUCTEMBbI JIMMGPONIHAS TKaHb
HUMeeT pasInyHOe CTPOSHUE M PAaclioioXeHWe, YTO 3aBUCHUT OT IIpH-
CYTCTBUSL B 3THX OPTaHax MM Ha KX MOBEPXHOCTH YYXEPOIHBIX BC-
ects (aHTUreHOB). Tam, I7ie HET IIOCTOSTHHOTO MWIIU JUTUTENIBHOTO BO3-
HECTBUS UyXEPOAHBIX BEUIECTB, JNUMGOLUUTHl PacHoNaraloTes
pa3pO3HEHHO, HA HEKOTOPOM PAaCCTOSIHUM ApYT OT Apyra, 1 HE obpa-
3YI0T 4ETKO OTIPAHUYEHHBIX KIETOUHbBIX CILICTCHUH. Taxoe nosoxe-
Hue TuMGOLIUTOB TIOYYHIIO Ha3BaHue dugdysnou AUMPOUOHOT MKaHU
(HarpuMep, B CIM3UCTON OBONOYKE Tpaxew, OPOHXOB, NMUILICBOIA, B
OpIOIIMHE U JIPYTUX OpPraHax).

[Ipy HanMYMU B OPTaHAX, OPTaHM3Me UYXKCPOIHBIX BELIECTB, OCO-
GeHHO MOMNABILUX U3 BHELTHEN cpebl, TMM(OLIUTLHI cOOUpaloTCs B boee
WM MEHee KPYITHbIE CKOIUTeHHSI — JTUMGOUIHBIC Y3EJIKHU AMaMETPOM
0,5—1 MM. B num@oraHbIX y3eaKax JUMMOLMTBI JOBONBHO TUIOTHO
TpHIexat Apyr K Apyry. [1py HanuIuu MOCTOSHHBIX U CHIBHBIX aHTU-
FeHHBIX BO3ICHCTBAIN B LIEHTPE TAKUX JUMGOMIHBIX Y3€IKOB HAabM0-
naeTcsl pasMHOXeHHe, 00pa3oBaHKUE HOBBIX MOJIONBIX JTuM@ouUTOB.
llenTtpanpHasg 4acTs JUMGOUIHOTO y3€Ka B 3TUX Cllyyasx nojlyquia
Ha3BaHMe HEHTpa Pa3sMHOXEHWs1 (TePMHUHATHBHOTO LEHTPa), a caMu
Y3eJIKIA Ha3BIBAIOTCS TMMGOMAHBIMU Y3EJIKAMHU € IEHTPOM pasMHOXE-
Hust. LleHTpbl pa3MHOXEHUS, ABJIAIOINECS OMHUM U3 MECT o6pazoBa-
Husi TMMQOLUTOB, CONEPXKAT B 3HAYMTEILHOM KOJIMYECTBE MOJIOABLIC
sauMdouuTHL (IMMGOOIACTH), @ TAKXKE MATOTHYECKU A€/ SAIIMECs KICT-
ku. Takue y3eaKM BCETia UMEIOTCS B MUHIATIMHAX TNIOTOYHOTO muMdo-
WIHOTO KOJbla, B CTEHKax XeayJaKa, TOJCTOM U TOHKOH KHMIIOK, Y
anreHankea, B JuMQpaTUYCCKUX y371aX M B CEJIE3CHKE, KOTOPBIC BCEIAa
HAaxoJSTCs B YCJIOBUSIX BO3IEICTBUA 4yKEPOIHBIX BELECTB — IMUILH,
COBCTBEHHBIX NMOTUOILKUX KJIETOK, MUKPOOPTaHH3MOB 1 APYTHUX OIac-
HBIX JJIsT OPraHU3Ma TKAHEBBIX 3JICMEHTOB.

CrenyeT OTMETUTh, YTO K MOMEHTY POXICHHA BCE OPTaHbl MM-
MYHHOI1 CUCTEMBI yXe MPAKTHYECKU CHOPMUPOBAHBI N CIIOCOOHBI BBI-
MOMHATL DYHKIMM UMMYHHOI 3alMTHl opranusma. Tak, KpacHBIX
KOCTHBIM MO3r, CONEpXAlIWi CTBOJOBbIE KJIETKH, MMEJTOUAHYIO M
AMMGOUIHYIO TKaHU, K MOMEHTY POXICHHS 3aHMMAeT BCE KOCTHO-
MO3TOBbIE MMOJ0CTU. TUMYC ¥ HOBOPOXAEHHOIr0 UMEET TAKYIO XK€ OT-
HOCHUTEJIBHYIO MAcCy, KaK y AeTed 1 NMOJIPOCTKOB, ¥ COCTABJISACT 0,3%
macchl Tena. Hamuue y HOBOPOXIECHHBIX B TIEpUGBEPUICCKUX OpraHax
MMMYHHOI cucTeMbl — B HEOHBIX MUHAAIMHAX, alllICHANKCE — JIMM-
(HOUIHBIX Y3€JIKOB TAKXKe ABJIACTCSH MPU3HAKOM 3pEJOCTH OPTaHOB
MMMYHOIEHE3A.

Bce opraHbi UIMMYHHOM CUCTEMBI JOCTUTAIOT CBOETO MaKCHMallb-
HOrO Pa3BUTHS B I€TCKOM BO3pacTe U Yy TMOJAPOCTKOB (Macca, pa3Me-
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PBl, YUCJIO JUMGOUIHBIX Y3€JIKOB, HAIUYHE B HUX 1IEHTPOB pa3MHO-
keHus1). HauMHasg ¢ MOAPOCTKOBOTO, IOHOIIECKOTO M JaXe AETCKOTO
BO3pacTa Kax B IIeHTPaJbHBIX, TaK U B ITepudepHIeCKUX OpraHax M-
MYHHOM CHUCTEMbI ITOCTEIIEHHO YMEHBIIIACTCS KOJIMYECTBO JUMMOUI-
HBIX Y3€JIKOB, B HUX MCYe3aloT LIEHTPHl Pa3MHOXEHUS, YMEHBIIAeTCs
xosmuectBo auMponaHoil Tkauu. Ha mecre numdbonaHoi TKaHKW TO-
SIBJISIETCSL KUPOBAsl TKaHb, KOTOpas 3aMmelaeT NTUMQONIHYI0 MapeH-
xuMy. B 3THX opraHax 1o Mepe yBeJrueHys Bo3pacTa YeJIoBeKa pa3pa-
cTaercsl COeqUHUTEbHASA, XXKUPOBasl TKaHb.

LIEHTPAJIBHBIE OPTAHBI
NMMYHHOI CHUCTEMBI

KocTHblii MO3r

KocTHbIii MO3r — 3TO OpraH KPOBETBOPEHHUS U LEHTPAJIbHBIN OpraH
MMMYHHOH CHUCTeMBbi. BbIIeNsiloT KpacHbBIM KOCTHBIM MO3T, KOTOPBIA y
B3pOCJIOr0 4eJ0BEKa pacriojiaraercsl B siueiKax ry04yaToro BElECTBa
TJIOCKMX M KOPOTKUX KocTe#, B snnudu3ax JIMHHBIX (TPyOYaThiX) KO-
CTCH, W XEJNTbIA KOCTHBIM MO3T, 3AIIOJIHSIOIINAN KOCTHOMO3IOBBIE T10-
JIOCTH IMaU30B INIMHHBIX (TpyOYaThiX) KocTel. O061asi Macca KOCT-
HOTO MO3ra y B3pOCJOro 4ejioBeKa paBHa mpuMmepHo 2,5—3 xr
(4,5—4,7 % maccsl Tena). OK0J0 TIOJIOBHHEBI €TI0 COCTaB/sAeT KpaCHbIN
KOCTHBIYI MO3T, OCTaJbHOE — XENTHIN.

Kpacnotii KOCTHBIII MO3T MMEET TEMHO-KPACHBINA LIBET, MOJYXUI-
KyI0 KOHCHUCTCHHLMIO. OH COCTOUT M3 CETeH COCOAUHUTEIBHOTKAHHBIX
(peTI/IKYJIHprIX) BOJIOKOH, B METJSX KOTOPBIX paclojaraloTcs pas-
JIMYHO 3peJOCTH KJIETKH KPOBU U UMMYHHOM CUCTEMBI — 3PUTPOLIM -
THl, Pa3lINMYHbBIC JeHKOINTHI, B-TUMQOIINTHI.

KpacHbIft KOCTHBI MO3I' pacriojiara€Tcsl BOKPYT apTepuos B BUIE
TsKell HMIMHAPUIECKOIT (GOPMBI, KIETOUHBIX OCTPOBKOB. TsXHU OTIE-
JIEHSBI IPYT OT JApyra IHPOKUMU KPOBEHOCHBIMU KanW/UisipaMyu — CH-
Hycougamu. Co3pesBliiye KJIETKH KPOBU (3PUTPOITHI, JEUKOLUTE) U
B-n1umpounTtsl, 0O6pa3oBaBliivecss U3 CTBOJIOBBIX KJIETOK B KOCTHOM
MO3re, TIPOHUKAIOT B HPOCBETH CHUHYCOHMIOB (B KPOBb) MEXKIY SHAO-
TEJIMOLUUTAMH U Yyepe3 IeJeBUIHBIE OTBEPCTUST — ITOPHI, 00pas3yoly-
ecsl B LIUTOMNJA3Me 3HIOTEJMaJbHBIX KJIE€TOK TOJbKO B MOMEHT NpPO-
X0XJeHUs KiieToK. Hespesble KJIETKM MONAagaloT B KPOBb TOJILKO IIPU
HEKOTOpbIX 3a00J1eBaHUAX (KOCTHOIO MO3ra WU KPOBH).

2Keamuiii KOCTHBIM MO3T TIpEACTAaBIEH B OCHOBHOM XUPOBOU TKa-
HBIO, KOTOpasi 3aMecTUIa PETUKYISIpHYIO cTpoMy. Hanuuume XxenroBa-
TOTO 1IBETA XUPOBBIX BKIIOYEHUH B MEPEPOAUBIIMXCH PETUKYISIPHBIX
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KJIETKAX JaJio Ha3BaHWe 3Toii yactTi Mosra. KposooGpasyoliue e~
MEHTHI B JKEJITOM KOCTHOM MO3re OTCYTCTBYIOT. OIHAKO TP GOJIbLLINX
KPOBOTIOTEPSAX Ha MECTE XEJITOTO KOCTHOTO MO3ra MOXET MOABUTHLCA
KPACHBII KOCTHBIN MO3T.

BospacThble 0c00€HHOCTH KOCTHOTO MO3Ta. Y HOBOPOXKIEHHOIO Kpac-
HBLI{ KOCTHBII MO3T 3aHMMAeT BCe KOCTHOMO3rOBble nosocTh. OTaesb-
HBIC XXMPOBbIE KJIETKU B KPACHOM KOCTHOM MO3T€ BNEPBBIE TIOSBJIAI0T-
ca nocite poxaenus (1—6 mec). IMocne 4—5 net KpAaCHBI KOCTHDI
Mo3T B jiacu3ax TpyGUaThIX KOCTEH MOCTeNEHHO HAUMHAET 3aMellaTh-
cs KEeATBIM KOCTHbIM Mo3roM. K 20—25 rogaM XenTblii KOCTHBIA MO3T
HOMHOCTBIO 3aMOJIHAET KOCTHOMO3TOBBIE TIOAOCTH AUa(pHu30B TPyOUa-
TBIX KOCTeH. UTo KacaeTcsi KOCTHOMO3IOBBIX TOJOCTEH IUIOCKHX KOCTE!,
TO B HUX KUPOBbIE KJIETKH COCTABISIOT 10 50 % 0ObeMa KOCTHOTO MO3ra.
B cTapueckoM BO3pACTe JKENTbId KOCTHBIM MO3T MOXET npuooOpeTaTh
CM3ENIONOBHYIO KOHCUCTEHIIMIO (KEIATHHOBBII KOCTHBIH MO3r).

Tumyc

Tumye, Kak ¥ KOCTHBIH MO3T, SIBJISCTCS LEHTPAIBHBIM OpraHOM
MMMYHHO/ CUCTEMbl, B KOTOPOM W3 CTBOJIOBBIX KJETOK, IOCTYINMUB-
LLIMX U3 KOCTHOIO MO3ra ¢ KPOBbIO, CO3peBalOT U AN depeHINpPYIOTCs
T-nuM@OLUTLE, OTBETCTBEHHBIE 3a PEaKIUKU B OCHOBHOM KJIETOYHOTO
HUMMYHUTETA.

TuMyc pacrionaraeTcs i03agu PyKOSITKN U BepxHeH 4acTH Tejta
TPYAMHBI MEXILY TIPaBoOi U JIeBOU cpelocTeHHOI TuieBpoit. OH cocTont
W3 ABYX BbITSIHYTBIX B JJIMHY aCUMMETPUYHBIX 110 BEJAMYNHE JONER —
MpaBoy ¥ JIEBOH, CPOCIIMXCS APYT € APYI'OM B KX cpeaHei yacTu Wiu
TECHO COIIPUKACAIOIIUAXCS HA YPOBHE UX CEpEeIUHBI. Huxnsaa pacid-
peHHas M 3aKpyIJICHHAs YacTh THMYCa HAXOAUTCsS HA YPOBHE Xpsaiuei
geTBepTHIX pedep. Kaxmas 1015 00bIYHO KOHycoBUAHOM dopmbl. bosee
y3KO¥ BepILHHOM 00e J0JM HAMPABIECHBI BBECPX U BBIXOIAT B obaacTb
ey B BUAe ABy3y06oi BHIKU. [ToaTOMY TUMYC PaHbIIE HA3BIBAIN BU-
JIOUKOBOH Xene301.

TuUMyC IMOKPHIT TOHKOH COeIMHUTENbHOTKAHHOM KaICcyaoi, OT
KOTOpO# BIYyOb OPraHa OTXOAAT MEXIOJbKOBBIE MEPETOPOAKH, Pa3-
JesIole TAMYC Ha I0JIbKY, Pa3Mepbl KOTOPBIX xoneomored oT 1 no
10 mM. [MapeHxuMa TMMYca COCTOUT U3 boJiee TEMHOTO, PACTIOJIOKEH-
HOTO 0 Nepudepun T0JEK KOPKoBo2o eeljecmsea, U 6oJjee CBETJIOrO,
M03208020, 3AHUMAKOLLETO LEHTPAJbHYIO YacTh JOJCK.

CTpoma TUMyca MpeCcTaBieHa CeThi0 PETUKYJIAPHBIX KJIETOK M pe-
THKY/SIPHBIX BOJIOKOH, a TAKXE SMUTEINaIbHBIMU KJICTKAMH 3BE34d-
TON (HhOPMBI — IRUMEAUOPEMUKYAOUUMAMU, COENUHATIOLINMUCA MCKITY
c060Ji ¢ IIOMOIIBIO OTPOCTKOB. B MeTNAX 3TOM CETU HAXOAATCAH aumeo-
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qumot mumyca (mumoyumer), a TaKxKe HeGOIbIIOE KOMUYECTBO TIa3Ma-
TU4ECKUX KJIETOK, Makpodaros, JeiHKouuTOB. B KOPKOBOM BEIIECTBE
JuMdounThl Jexar Gosice IJIOTHO, YeM B MO3roBoM. [ToaToMy Ha ox-
pallleHHbIX MpernapaTax KOPKOBOE BEILICCTBO BHIMISIAMT 00JIce KOMIIAKT-
HBIM, 00/ee TEeMHBIM.

B Mo3roBoM BelllecTBe TUMYCa UMEIOTCSI KPYITHBIC, MHOTOOTPOCT-
YyaThie, BMUTENUANbHBIC KIETKN (3TMUTEINOPETUKYIONNTH). B Mo3ro-
BOM BEILIECTBE pACIIONaraloTcsl TaKXKe CAOUCTBbIC muMuvecKue meavla
(meavya laccainsn), o6pa3oBaHHbIe KOHLEHTPUUECKU JIEXAIIUMH, H3-
MEHEHHBIMM, CHJIBHO YIUIOIIEHHBIMU 3TUTEIHATILHBIMU KJICTKAMMU.

Bo3spacthbie ocobeHHOCTH THMYCA. THMYC JOCTUTAaET MAKCUMAIBHBIX
pa3MepoB v AeTed M MOAPOCTKOB. ¥ HOBOPOXJIECHHBIX TUMYC XOPOLLIO
pasBuT, ero mMacca cocrasnsiet 131, B 6,5 netr — 30, B 10—15 et —
31 r. BepxHsis rpaHuLa TUMYCa Y HOBOPOXIEHHBIX PACIIONAracTcsl Ha
2—2,5 ¢cM BbIlIE PYKOATKU rpyauHbl. [TpaBas gons TuMyca J€XuUT He-
CKOJIBKO BBILIC JICBOM: HUXHSISI TpaHULA JICBOH 10U OTIPEACIISicTCS
Ha ypoBHe 2—3-10 peGepHOoro xpsilia, rnpaBoil — Ha ypoBHE 4—5-T0
pebepHoro xpsiua. Kopkosblii cnoil npeobnanaet Hala MO3roBbiM. bob-
1H0e KOJUYECTBO TUMHUYECKHX Tejel (Laccans) cBUACTEIbLCTBYET O
3peJIOCTH TKaHM K MOMeHTy poxaecHus. Ilocie 16 ser Macca Tumyca
nocreneHHo ymeHseiaetcsi, B 50—90 jet ona pasHa 13,4 r. JIumdo-
WIHas TKaHb TUMYyCa He Hcue3aeT IMOJMHOCTBIO JIaXe B CTAPYECKOM
BO3pacTe.

Hapsay ¢ niepecTpolikoi 1 yMeHbHIEHMEM KOJHUUYeCTBa KOPKOBOIO
M MO3TOBOTO BCHICCTBA B MapeHXUMeE TUMYCA PAHO MOSIBISIETCS XUPO-
Basi TKaHb. OTAEAbHBIE XUPOBBIE KIETKH OOHAPYKUBAIOTCI B TUMYCE Y
jeteit B 2——3 roaa. B nanbHelimeM HaOM0OAACTCS pa3pacTaHHUE COCIU-
HUTENbLHOTKAHHOI CTPOMBI B OpraHe M yBeJIW4YeHUEe KOJIHYECTBA XKHU-
poBoii TkaHu. K 30—>50 rosam xXM3HHM XUPOBasi TKaHb 3aMellaeT 00Jib-
LIYIO YacTh NapeHXUMbI OpraHa.

Eciu y HOBOPOXIEHHOTO COCTMHUTEIbHASI TKAHb COCTABASICT TOJb-
Ko 7 % Maccel TMMYyCa, TO Y JuIl cTapiue 50 ser — mo 90 %.

NMEPUPEPUYECKUE OPIrAHBI
UMMYHHON CUCTEMBbI

Mungamnnbi. Jlumdpouansie y3eakn

Munpaimibl — HEOHasi U TpyOHas (MapHble), A3bIYHASA M [JIOTOY-
Hast (HemapHble) 00pa3yloT aumpoudnoe eromouroe koavyo Iruporo-
Ba—Banbaeiiepa. MUHAAIMHBI pacIioiioXeHBl B 00JIACTH 3€Ba, KOPHS
S13bIKa U HOCOBOM 4acTH THoTKKM. OHM TIPE/ICTABISIOT COOOH CKOTLIe-
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Hust TUMQONTHON TKaHU, coepXalue TMMGONIHBIE Y3EIKU 1 aud-
$y3nyo TMMGOUTHYIO TKaHb.

Saniunan mundasuna (HerapHasi) 3aneraeT B COOCTBEHHOM ILIAcC-
TWHKE CIAU3UCTON 000JI0UKH KOPHS si3bIKa.

Hé6nan mundasuna (MapHasi), HEMPABWILHOW OBOMIHON (HOPMBEL,
pacrionaraeTcs B yIJIyOJIeHUN MEXIY HEOHO-S3bIMHOM M HEOHO-TJIOTOY-
Hoit ayxkkamu. Ha MennaabHON (cBOGOIHOM) MOBEPXHOCTU MMHIAIN-
HbI MMeeTcs o 20 yrIybIeHui CU3UCTOl 000JI04KM — MUHIATHKO-
BEIe siMOUKU. CaMa ClM3UcTas oB0JI0YKa MOKPbITA MHOTOCIOHHBIM
IUTOCKYM HEOPOTOBEBAIOIMM SIMTEINEM, KOTOPbI MHGUIBTPOBAH
aumdonuramu. B 1uMGOnIHON TKaHU MUHAATHMHBL PACcIioNaraloTCs
miMbouIHbIe Y3eJIKH, HauboJbiliee KOJUYECTBO KOTOPbIX Hal.1101a-
eTca B Bo3pacTe oT 2 o 16 jer. PaspacTaHue coeMHUTEIbHON TKaHU
B HEOHOU MUHAUTUHE OCOGEHHO MHTEHCHUBHO IIPOUCXOANT TI0CTIE 25—
30 et HApSULY C YMEHBIIEHHEM KOTNYECTBA IMM(OUIHOM TKAHU. IToc-
e 40 et AuM@ONIHBIE Y3eaKH B TUMGONTHON TKAHN HEOHOU MMH-
JajlMHBl BCTPEYAOTCS PEAKO.

T1omounas mundasuna (HeTapHas) pacrionaraeTcs B 00JacTu CBo-
Aa v OTYACTH 3aJHEW CTEHKM TJOTKM MEXAY TIOTOYHBIMU OTBEP-
CTUSIMHM TIPaBOJ U NIEBO# CIIYXOBBIX TPY6. B aTOM MECTE MMELTCH 4—
6 TomepeyHoO M KOCO OPUEHTHPOBAHHBIX CKIIAL0K CIIU3KCTOM
060JI0YKHM, BHYTPH KOTOPBIX HaxoauTcs JuMbouaHas TKaHb T10-
TOUHOM MUHAANMHBL. [710TOYHAS MHMHOATMHA JOCTUTAET HAMOOIb-
mux pasMepos B 8—20 siet, nocne 30 jeT BeJMYNHA €€ MOCTENCHHO
yMEHbIIaeTCA.

Tpy6nas mundasuna (11apHast) HAXOAUTCA B obmacTu TpyOHOTO Ba-
JIKA, OTPAHNYMBAIOIIETO €331 IIOTOYHOE OTBEPCTHE CITyXOBOM TPYOBI.
MHUHIATHHA IPeICTaBIseT coboii cKorIeHue TuMGONIHON TKaH! B
cOBCTBEHHOMN TMIACTUHKE CIU3MCTON 060J0YKH CHIYXOBOU TpYOHI,
coiepXauieir OKpyriaoi GopMbl eIMHUYHBIE JIUM@OUIHBIE Y3CTKH.
Tpy6Hasi MHHIAIMHA TOCTUraeT HaUGOIBIINX PasMEPOB B BO3PACTC
47 ner.

Jumdonansie y3enxku. B Tose ciM3ncTon 000JI0YKH Y TIOACIU3H-
CTOl OCHOBBI OPTaHOB ITHIIEBAPUTEIBHOM CHCTEMBI (IJIOTKU U ITMILEC-
BOJA, XeJIyAKa, TOHKOU M TOJCTOM KHILIOK, XETTHOrO y3bIpsi), Op-
FaHOB ABIXaHKs (TOPTaHHU, TPAaXeH, KPYIHBIX OPOHXOB), MOYEIIOTOBbIX
OpraHoB (MOYETOYHMKOB, MOYEBOTO My3bIPH, MOYCUCIYCKATEILHOIO
Kanana) uMeroTca InbQy3Ho paccessHHbie TUMPOIUTHL 1 nuMdpons-
Hble y3eaxy. JIuM@ouaHbIe Y3€JIKN PacToNaraloTcs Kak CTOpOXCBbIC
NOCTBI HAa TIPOTSXEHUM BCEil [UIMHBI YKA3aHHBIX OPTaHOB Ha pa3jini-
HOM pacCTOSHUM ApYT oT apyra (ot 1 no 5 MM) U Ha pasjInYHOM TJy-
ouHe. YUCIO y3eIKOB B CIM3MCTON 060J104Ke JOBOJIbHO BEAUKO: y Ae-
Teil (B cpeaHeM) B CTEHKaX TOHKOW KMIIKH 6oee 5000 y3elKkos,
tojcroil kuuiku — Gosxee 7000.
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Oodunounsvte aumepoudnsie yzeaxu IMe10T OKPYIJIYIO WIH OBOUIHYIO
dopMy, pasMepbl UX 0OBIYHO HE MpeBHIHAT 1,5—2 MM (puc. 73, cM.
B. BKJL.). B IETCKOM M I0HOLIIECKOM BO3pacTe B Y3€JIKaX, KaK IPasuio,
WMeeTCs. LEHTP pasMHOXeHusA. Kaxablit y3e10K OKPYXEH pelKoi ce-
TOYKOM U3 TOHKUX PETUKYISIPHBIX BOJOKOH. OTNenbHble BOJIOKHA [1PO-
HHUKAIOT BHYTPb Y3€IKOB.

Jumpouonsie (neiieposst) 6anmxu NpencTaBiIsIOT COOOM CKOMIEHUS
JUMPOUIHONA TKAHU, PACIIONAraloliMecsl B CTEHKaX TOHKOI KHIUKM.
CoctodaT MG OUIHbIE OJISITIKY U3 ITOTHO NPUJIEKAILUMX IPYT K APYrY
JMMQONIHBIX Y3eIKOB ¥ TMddy3HOU TuMbounHoi TKaH!. Yucio Kpymn-
HBIX GJsIIex JMHOM 6osnee 4 cM y monpocTkoB (12—16 set) paBHO
0—12, a Menkux — Bapbupyet oT 122 g0 316. HauuHas ¢ IOHOLLECKO-
ro BO3PACTa KOJMYECTBO BceX TUM@POUAHBIX OGsileK YMEHbUIAETCS
no 60—160 B MOXWIOM U cTapyeckoM Bospacte. [locie 50—60 net
LEHTPBI PA3MHOXKCHUA B IMMMOUIHBIX Y3€JIKax OjsilIeK BCTPEYaloT-
ca peako, B 70 u Gosee neT ONSAMIKM OPUHUMAIOT BUI AUDDY3HBIX
CKOILIEHU I TUMGONIHON TKAHU.

!ionbmoﬁ CaabHuK, SBIASIOUIMIACS TPOU3BOIHBIM HOPCATBHON Opbl-
KEWKY XKeJlyaKa, COISPXUT B CBOEH TOJIIE O0/bIIOE KOJUYECTBO TUM-
dbouanblx y3eakoB. Ha | cM? muioiuaau 601bOro caTbHAKA MPUXOAMT-
ca 10 50—60 nuMdOUIHBIX Y3eJIKOB (B paHHEM AETCKOM BO3pacTe),
4MCJIO KOTOPBIX, HAYMHAL C TEPBOrO JETCTBA, MOCTENEHHO yOBIBAET.

Annenaukc

Annenaukce (4epBeoOpa3HbIii OTPOCTOK) Y JIETEM W MOAPOCTKOB B
CBOMX CTEHKaX colepxkuT 450—550 numMbonnnbix ysenkos. Jinmdou-
Hble Y3€JIKM amleHJUKca PACIoIaralTcsi B CIU3UCTON oboiouke U
MOACAU3NCTON OCHOBE HA BCeM TIPOTSLKCHHUM 3TOrO OPraHa, OT €fo
OCHOBaHMA (BO3JIe CJIENON KULIKK) A0 Bepxywiku. [TouT Bce aumdo-
WAHbIE Y3E€JKM B 3TU BO3PACTHBIC TEPUOJBI UMEIOT LEHTPb Pa3MHO-
xkeHud. TTornepeyHble pasMepst ogHoro yaenka 0,2—1,2 MM. Y monei
crapure 60 jeT auMdouaHbBIE Y3€JIKM B CTEHKaX alllleHIXKCa BCTpeya-
I0TCST PEJIKO.

Cene3enka

Ceaesenka pacriojiaractes B OpIOIIHON T110J0CTH, B 00J1aCTU JIEBOTO
noapeGepnbst, Ha yposHe oT 1X no XI pedpa. Macca cene3eHKH Y B3poc-
JIOTO YeOBEeKa cocTasisieT y MyxkurH 192 r, y xeHwiud — 153 r. OHa
uMeeT OpPMY YIUIOLIEHHOH! U YINIMHEHHOU Noaycdephl. Y cele3eHKH
BBUIEJISAIOT JABE MOBEPXHOCTHU: AnadparMaibHyIo U BucliepanbHylo. Ha
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BUCLIEPAIBHON MOBEPXHOCTH HAXOAATCS BOPOTA CEJIE3EHKH, 4€pe3 KO-
TOpBIE B OPTaH BXOJIST CCIE3EHOYHAs apTepysi ¥ HEPBBI, BHIXOJIUT BCHA.

Cejie3eHKa CO BCEX CTOPOH IMOKPHITa OPIOLIMHOW, KOTOPAst IPOYHO
cpatreHa ¢ ee HpuOPO3HON Karcysaoif. OT Karncysisl BHYTpb OpraHa oT-
XOIAT COENMHUTENTBHOTKAHHbIE MEPEKIaiuHHl (TpabeKyist). Mexay
TpabeKylaMy pacrolokeHa NapeHXuMa CeJIe3eHKU — €€ nyasna. Pa3-
JIMYAI0T GENYIO ¥ KPACHYIO Iy/Ibny. betas Mymbna NpeacTasisieT cobon
TUMAYHYIO JTUMGOMIHYIO TKaHb, M3 KOTOPOW COCTOAT NEpHUAPTEPH-
anbHble JMMpOonaHbe MyGhThI, JTUMOONIHbIE Y3EJIKN U Makpogaraib-
Ho-MMbouaHbIe MyOTH! (JUTUTICOUIBI) CEIE3CHKU (puc. 74, cM. UB.
BKIL.). Jumoudnsie yzeaku IMEIOT OKPYIIYI0 GOpMy U JIeXKaT, KaK npa-
BUJIO, 9KCLIEHTPUYHO IO OTHOLICHHIO K apTepusiM. B 1MMAOUIHBIX Y3~
Kax C LIEHTPOM Pa3MHOXEHUS UMEIOTCS NeJISTIMECs: KIETKU, MOTOLBIC
KJIeTKU TMM@OUIHOro psiga, Makpodaru.

Iepuapmepuanshsie Aumgpoudnoie my@ms: OKPYyKaloT apTepraibHbIe
cocybl, pacroaraioumecs: B myJibie cene3eHky. [lepuaprepuanbHbie
anMmdbougHbie MyGbTHI TIPEACTAB/AIOT COOOU NeprapTepUaIbHYO peTh-
KYJISIPHYIO TKaHb, TYCTO 3allOMHeHHYIo JuMpountamu. Tam xe nume-
10TCs Makpodaru.

Maxpopazanvuo-aumpoudrsie Mygmbi IPEICTABISIIOT COO0H LIUIT-
COWIHbIE apTEPHONIbl, HE MMEIOILNE MBIIIEYHOI 000I0YKH (KNI -
PBI), OKPYXXEHHBIE ABYMSI-TPEMS CIIOSIMU KJICTOK: PETHKYJISIPHBIX, MaK-
podaros, TMM@POLKUTOB.

Kpacnas nyabna 3aHuMaeT TIpUMepHO 75—78 % Bceit Macchl cene-
3eHKU. B MeTIsAX pETHKYISIPHON TKaHM KPacHOW ITYJIbITBI HAXOAATCS
JIEKOIIMTHI, MAaKpodaru, paciaialoiyecs 3pUTPOLIUTHI U APYTHE KICT-
ku. O6pa3oBaHHbIE 3TUMU KJIETKAMM CEJIE3CHOUHBIE THXKM 3ajICraioT
MeXIy BEHO3HBIMM CHHYCAMH.

Y HOBOPOXAEHHBIX Celle3eHKa MOXET ObITh OBAIBHOM, TPEYTOJib-
HOM HJIM OKDYIJION (OpMBI, Y Hee BbIpaXeHa JoJbuaTocTh. Macca
ceJie3eHKU Y HOBOPOXIEHHBIX paBHa 8 I (X 5 rogam — 60 r). Pacnona-
raercs ceneseHka Ha yposHe oT VIII g0 X (BBICOKOE IOJIOXEHHE)
wiu X1 pebpa (Hu3KOe MON0KEHKE). B mepuon BToporo AeTcTsa (8—
12 net) cenesenka mpuobpetaeT (HopMy M TNOJOXKEHHE TaKue XKe,
KaK y B3pOCJIOrO YEJIOBEKA.

JIumparndeckne y3ibl

JlumdaTiecKne y3ibl CIIyXaT GHONOrHIeCKUMHU (hIIIBTPaAMM Ha MyTAX
OTTOKa JMM(MBI OT OPraHOB M TKaHe# K TMM(pATHUYECKUM MPOTOKAM U
CTBOJIaM, BIIAJAIOLIMM B KPYTHBIC BEHbI B HIDKHUX oTaenax wen. Jinm-
daTuuecKue y3ibl BMecTe ¢ TMMQATHIECKUMU KallMJUIApamMH, cocy-
IaM¥, CTBOJIaMU Y NPOTOKAMH BXOJAT B COCTaB UMMYHHOH CUCTCMBI,
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[IOCKOJIbKY BBITIONHSIOT GYHKINNA WMMYHHOW 3alIUTHI MPAKTUYECKU
BCEX 4acTeil M OpraHoB Teda YeJOBeKa, B KOTOPBIX Pa3BETBIAIOTCA
auMdartnueckue Kamuuisipol. Yepes numdarndeckue y3ael TpoQUILT-
poBbIBaeTcs JnMda, SBIAPLIAsACS, MO CYIIECTBY, TKAHEBON KHUIAKO-
CTbIO, BcOcaBLUelcs B AuMdaTHUeCKUC Kamwuigpbl U colepxaluei
pACTBOPEHHbIE 1 B3BClLIIEHHbIE B HEM pa3uYHble BelliecTBa, MPOAYKTEL
0o0MeHa, B TOM YHCJIe YACTHIBI NTOTHOIINUX KJICTOK, MbLUICBbIE YACTHUILBI.
B numdarnyeckux y3inax Takyde YacTUIBI, B TOM 4YMCJIE€ MUKPOOHBIE
Tena U JaXe ONyxoJieBble KJIETKU (IIpU OIYXOMEBBIX 3a00JEBaHUAX),
sagepxuBaotcst. JIMMGOIUTH pacro3HaloT Yy>KEPOAHBIN XapaKTep 3THUX
YACTHIL U YHUUTOXAIOT UX ¢ MMOMOIBIO Makpodaros. [IsuieBble yacTu-
kI, B TOM 4YHcJie ¥ TabauHasi MbUTh U3 JIETKUX, OCEAAIOT B JUMMONI-
HOM TKaHU JUMbAaTHUSCKNX Y3JI0B, 3aTpydHsia X (GYHKLIMNA U Jaxe
BBIBOAS TUMQAaTUUECKHUE Y3/1bl U3 CTPOSI.

K kaxaomy numMdaTHIeCKOMY y3iy noaxonsart 4—6 v 6osee puHo-
CHWUX JINM(PATUYIECKHX COCYIOB, CTEHKH KOTOPBLIX CPACTAIOTCA € Kall-
cyioil nuM@ATHIECKOTO Y3/1a, 2 MX MPOCBET NMPOAoIKAeTCs B MTOAKAII-
cyasipHbiii cunyc. flocie mpoxoxaeHus dyepes JTUMPaTHIECKUN y3el
ysKe ounlieHHAas JMMa BRIXOAUT U3 HETO Uepes 2—4 BLIHOCAUINX JINM-
(harrueckmnx cocyna, KOTOPbIe HAMPABSIOTCS WJIH K CJAEAYIOLIEMY JTUM-
(aTHIEeCKOMY Y3y TOM Xe WU COCCAHEH IPYIIbI Y3108, WIKN K KPYII-
HOMY KOJIJICKTOPHOMY COCYAY -~ JUM(DATUIECKOMY CTBOJIY WM IIPOTOKY.

JInmdarudeckye y3abl pacriofaraotcs rpynnaMu, CoOCTOSILUMA U3
IBYX U Oojiee y3108. MHOTIA KOMIMYECTBO Y3JI0B B TPYHIIE JOCTUrAeT
HECKOJILKUX JECATKOB. BecbMa BapuabenbHBI pa3Mepsl JuMbaTHbec-
KUX y3J10B, BeJTMUMHA nx Konebaercs ot 0,5—1 go 50—75 mm. Y3uer
AMEIOT OBOUIHYIO, OKPYIIYIO UM 00060BUIHYIO (OPMY, BCTPEUAIOTCSH
KPYITHbIE Y3/1bl JEHTOBUIHONW U CErMEHTApHON (DOPMBI.

Kaxapiit aum@aTuyeckuii y3eJ UMEET COCIUHUTEIbHOTKAHHYIO
KancyJsy, OT KOTOPOii BHYTPb y3/1a OTXOASAT Pa3AUYHON IUIMHBI Tpabe-
Kysbl (repekiaaannei). B tom MecTe, Tae u3 numM@aTU4ecKoro ysia Bbl-
XONSAT BBIHOCAIIME JTUM(PaTHUECKHE COCYAbI, Y3€7T UMEET HEOOIIbIIOE
BaaBjeHue — BopoTta. Yepes BopoTa B y3€1 BXOJIT apTepus, HEPBDI, &
BBIXOISAT BeHa M JIuMpaTudeckne cocyabl. B obnactu BOpoT Karncysa
yTOJILLIEHA, 0Opasysi BOPOTHOE yToJlleHue, DoJlee UM MeHee TITyOOKO
BaKoLIeecs BHYTPD y371a. OT BOPOTHOTO YTOJILECHNS B [TAPEHXUMY JIMM-
daTnuecKoro y3ja TakKe OTXOMT TpabeKyIIbL.

BHyTpyu numdpaTuiecKoro y3na, MeXIy TpadeKyjJaMHu, Haxo4UTCs
CeTb U3 PETHMKYJSIPHBLIX BOJOKOH M KJIeTOK. B meTnsix peTukyjasipHoi
TKAHM PACONATAIOTCS KJIETKY JnMbonaHoro psiaa (IuMpOoUunTI, Iuias-
Maruyeckue KieTku), makpodaru. B napeHxume aumdatTuieckux y3-
JIOB BBLIEJISAIOT KOPKOBOE M MO3roBoe BelllecTBO (puc. 75). Kopkogoe
gewecmeo, pacriojaramleecs OJMXe K KarcyJe ysia, dojee TeMHOe
M3-3a TUTOTHO JIEXAIINX KJIETOUHBIX 2JICMEHTOB. bosnee ceeTiioe mo320-
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60€ Gewecneo NIEXUT OJINKe K BOPOTAM M B LIEHTPAJIbHOM YacTH y3/a.
B KOpKOBOM BEILECTBE PACIIONAraloTCst TUM(MOUIHBIE Y3€JIKU OKPYr-
noit ¢popMbl auametpom 0,5—1 MM, TIpEACTaBIAIONINE cobol ckoll-
nenus JMMGOUIHBIX KJIETOK, TAaBHBIM 00pasoM B-muMpouuTos.
Mesxny TMMQpOMIHBIMU y3eIKaMH HaxoauTcs anddysHast nuMdou-
Has TKaHb — TaK Ha3blBaEéMOe KOPKOBOE MjaTo ¢ 0oJjiee Wi MeHee
PAaBHOMEPHBIM pacTipeneieHneM KieTok. KHyTpu oT mMbOouaHbix y3e-
KOB, HEMOCPEACTBEHHO Ha IPAHMIE C MO3TOBBIM BELLECTBOM, Pacrio-
naraetcsi mosnoca IMMQOMIHON TKaHU, NOJYUKBIlIasi Ha3BaHHWE TUMYC-
3aBUCYMON HApaKopmukanbHoi 30Hb (OKOAOKOPKOBOE 6euecneo),
conepXallei MpeuMymecTBeHHO T-nuMbOLnThL.

1 234567 89 10

15 14 13 12

Puc. 75. Crpoerne num¢paTUUECKOTO y3na:
1 — xancyna; 2 — KancynspHas Tpabekyna; 3 — NPHHOCSILMI numdaruye-
cKuit cocyn; 4 — TONKAMNCYJISPHBIA (Kpacsoit) CHHYC, 5 — KOpKOBOE Belle-
CTBO, 6 — NapakopTHKaTbHAd (TUMYC3aBUCUMAast) 30Ha (OKOJOKOPXOBOE Be-
urectso); 7 — JAuMGOUAHBINA y3€J0K; 8 — LEHTP Pa3sMHOXEHMWs 9 —
BOKPYTY3€JIKOBBIiI KODKOBBIN cuHyc; 10 — MSIKOTHBI Ts0K; |1 — Mo3rosoi
cuHyc; 12 — BOpOTHBIA CHHYC; 13 — BBIHOCALMA anmgaTHiecKuid cocym,
14 — BOpPOTHOE YTONIICHUE; 15 — KPOBEHOCHBIH COCYA

l'IapeHnga MO3IrOBOro BelIECTBA NpeAcTaBI€HA TAXaMH .TII/IM(‘DO-
UIHON TKAHU — MAKOMHbLIMU mMANCAMU, KOTOPHIC TIPOCTUPAIOTCA OT
BHYTPEHHUX OTAEJIOB KOPKOBOTO BeLeCcTBa 10 BOPOT III/IM(i)aTI/I‘ICCKOFO
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y371a. MAKOTHBIC TSKM COSIUHSIIOTCS APYT ¢ APYroM, o0pasyst CIIOXK-
HbIE TIEPEIICTCHUSI, OHU ABISIOTCA 30HOU cKoruteHMs B-mumdbornn-
TOB (KakK U JUMGbOUAHBIE Y3€IKH). B MAKOTHBIX TSDKAX HAXOUSATCS ILIA3-
MaTHYeCKHe KJIETKM, Makpodaru.

KopkoBoe 1 M03roBoe BEIECTBO JUMMATHYECKOIO y3jia IIPOHM3a-
HO ryCTOMH CEThIO Y3KUX KAHAJIOB — AuMpamuyeckumu cuHycamu, CTeH-
KW KOTOPBIX 00pa30BaHbl YILIOWIEHHBIMU DHAOTEINATLHBIMH KJIeTKa-
Mu. 1o cunycaMm JuMdaTH4ecKUX y3/IOB IOCTyNMamiias B y3el JuMda
TeyeT OT MOAKANCYIbHOTO (KpaeBoro) CUHyca K BopotHomy. ITogkarn-
CYNSIPHBI CUHYC HAXOIMTCS HEIMTOCPEIACTBEHHO ITOM Karcymoif y3ia,
MEXY KarcyJol M MapeHXUMMoM. B Hero BnamaioT IpUHOCSIIME JTAM-
daTuyeckue cocynbl, HecyllMe JUMQY WU OT OpraHa, JJIsi KOTOPOro
3TOT y3€/ SABISETCS PETMOHAPHBIM, WM OT TIPSABIAYIIETO JuMdaru-
yecKoro ysina. OT MHoAKancCyIsIpHOTO CHHYCA BIOJb TPaOEKYlT YXOIST
TMPOMEXYTOYHBIE CUHYCBI KOPKOBOTI'O M MO3roBOTO BenlecTsa. Ilocrnen-
HUE JOCTUTAIOT BOPOT JUMMATHUUECKOTO Y3J1a, INie BIAaJaloT B BOPOT-
HBIH cCUHYC. M3 BOpOTHOTO CHHYCa 6epyT Hauaso BETHOCSIIME TMMPaTH -
yeckue COCYABI, HATIPABISIIOIINECS WIH K CllenylollieMy «puibTpy» —
JuMGpaTHIECKOMY Y31y, WX K IIPOTOKAM, CTBOJIAM.

Yepes TOHKUE CTCHKW CUHYCOB M3 TMMQPOUIHON TKAHU KOPKOBOTO
M MO3TOBOTIO BellecTsa B JuMQy ¥ B 0OGpaTHOM HaIlpaBJIeHMH JIEIKO
MOTYT NIPOHUKATh JUMPOLUTHI, MaKpodarn u Ipyrue akKTMBHO Iepe-
JBUTAIOILIMECS] KJIETKH.

B npoceeTe CHHYCOB MMeeTCsl MeJIKOsIueHncTasl ceTh, oOpa3oBaH-
Hasl PCTUKYJISIPHBLIMUA BOJOKHAMM M KjeTKaMH. B meTisx aToit cetu
3aJCPXKUBAIOTCS TOCTyMawlIine B IUMQPATUUYECKUN Y31 BMECTE C
JuMdoit YaCTUIIBI TTIOrUOIHUX KIETOK, a TAKXKE MHOPOMIHEIC YaCTHLIBI
(yronpHas, TabauHas TBUTh B PETMOHAPHBIX IJI OPraHOB JIbIXaHMS
y37iax), MUKPOOHBIE T€Jla, ONYX0JeBhIe KIeTKU. YacTUlbl MMblIy Ie-
pPeHOCSITC MakpodaraMi B NapeHXUMY y3j1a U TaM OTKJIaIbIBAlOTCs.
OcTaTky pa3pylINBUIUXCA KJIETOK, TONABIINE B TOK TUM@bI, YHHY-
TOXAIOTCSI, OIMYXOJIEBbI€ KJIETKM MOTYT HAThk B TUM(}PATHIECKOM Y3Je
HayaJio BTOPHUYIHOMN OIMyXOJu (METacTashl).

B numdaTtuueckux y3nax y gwoaeil, HauuHasl ¢ IOHOUIECKOTO, 3pe-
JIOro BO3pacTa, 0COOEHHO B MOXWIOM U CTAPUYECKOM, a TAKXKe V Kypsi-
LWIUX JIIOACH, Y UL, padoTaomuX 0e3 3allUThl Ha MbUILHOM TIPOU3-
BOJICTBE, TUMMOUITHYIO TAPEHXUMY 3aMelllaeT XHpoBas TKaHb. B cBsi3u
C 3TUM 3aMTHBIE QYHKUIMU TMMGATHIECKUX Y310B, KaK U APYTUX
OpPraHoB UMMYHHOM CHUCTEMBI, OCJIabeBaroT.

BOHDOCI)I AJd NOBTOPCHHA U CAMOKOHTPDOIJS:

1. Onurvre GYHKOWU, KOTOPHIE B TEjie YEIOBCKA BBHITONHSIET MMMYHHAA
CHCTEMA.

271




2. Hazosure ueHTpaibHble U neprudeprueckue opraHbl IMMYHHOR CHUC-
TEMBI.

3. Pacckaxure, B KAKMX OpraHax MMMYHHOW CHCTEMBI UMEIOTCS TUMGpo-
WIHbIE V3ETKH, KaK 3TH Y3€JIKH YCTPOECHDL.

4. PacckaxuTe, YTO Bbl 3HaeTe 0 MUHIAAMHAX TuMdounHoro konsua. Fae
Kaxaasg MUHIAIMHA paclionaraercs?

5. Pacckaxute 0 CTpoeHUU U GYHKIMIX JUMGMONIHBIX CTPYKTYP CEJIE3EHKM.

6. Pacckaxute o cTpoeHNH 1 GyHKLMSIX TUMGaTUYECKOTO y3ia.

JINM®PATAYECKAA CUCTEMA

JInmdparnyeckas cHCTeMa BKJIIOUAET Pa3BETBJEHHBIE B OpraHax M
TKAHAX IMMPaTHYECKHE Kanusaphbl (TuMdokanuinspsl), JuMdary-
YyecKUe COCy/ibl, CTBOJIBI M IpoToKH. Ha myrax cnenoBanus numdarn-
YeCKUX COCYA0OB JiexXaT TMM(paTUYecKie y3ibl (puc. 76, CM. L1B. BKJ.).

Dyukimeit 1umpaTUICCKO CUCTEMBbl, BaXKHEN e 3aIlIMTHONR CH-
cTeMbl B TeJle YejoBeKa, SIBIISICTCS BbIBEACHUE M3 OPraHOB U TKAHEN
TIPOAYKTOB 0OMEeHa BelleCTB, PACTBOPCHHBIX U B3BCIICHHBIX B TKaHeE-
BOH XUIAKOCTU, W NPOMUIBTPOBLIBAHUE UX Uepe3 OMoJoTHvecKue
dwbTpel — uMmdarudeckre y3bl. B mMbaTiueckye Kalnwuisapbl BMe-
CTE ¢ TKAHEBOI XNIKOCTbIO BCACKIBAIOTCS BEUIECTBA, KOTOPbIE HE MOTYT
MMPOHUKHYTh B KPOBb Uepe3 CTEHKU KPOBEHOCHBIX KANWUIsApos. DTo
KPYITHOAMCITEPCTHEIE OeJIKK, YaCTULIbl MOTUOMINX KJIETOK, IOIaBHINe
B OPraHW3M YaCTULIbI [1bIJIH, MUKPOOHBIE TeIa M TIPOAYKTHI UX XKU3HE-
JeSTebHOCTH, KOTOphie B NUMGbATHUECKUX Y3JIaxX 3aAepKUBaloTCA,
pacno3HaloTes TMMQGOUUTaAMI W YHUUTOXKAIOTCH C FIOMOLIBIO MaKpo-
daros. Bcocasirasics B nuMdaTHuecKue Kanwuisipbl TKaHeBast XUj-
KOCTh BMECTE C COepKAIIMMUCS B HEH BELIECTBAMU HA3bIBACTCA JIUM-
doil.

Jlumda (ot nar. lympha — umucras Boaa) npeacTapisiect co6oi rmpo-
3payHyI0 WM ¢1abo OTMaJeCLUpPYIOHIYI0 KUIKOCTh HIEJIOYHOU peak-
UMM, MAJIOH BSI3KOCTHM, B KOTOPOM BCErJa NMPUCYTCTBYIOT B OOJibLIEM
WX MEHBILIEM KOJIUYECTBE TMMPOLIMTEI U IPYTHe KIeTKU. buoxumu-
yeckMil cocTaB TMM@bI U COACPKAHUE B HEH KIIETOK 3aBUCAT OT CTPO-
eHud U (PYHKLHOHAIBHOTO COCTOSHUSI OpraHa WM TKaHeW, OTKyda
JuMba orrekaet. Ilpu ornyxoJieBbiX 3aboneBaHUsX B JIMMpATHYECKHE
KalmuwuIsphl BMECTe ¢ TKAHCBOW KMIKOCTBIO MOIYT [IPOHUKHYTh OIly-
XOJIEBBIE KJIETKM. DTHU KIJIETKM Y ociaabJeHHBIX OOJIE3HBbIO JI0ACH, 3a-
JepXaBLIKCh B TAM(pATUUECKHX Y3J1aX, MOTYT B HUX Pa3MHOXUTLCH U
00pa3oBaTh BTIOPUYHBIC OITyXOJM — METAacTa3bl.

Jumepamuueckue Kanuaiape: IBNSAIOTCS HAYAJIBHBIM 3BEHOM, KOP-
HSAMU JTUMbaTnyeckoit cucteMbl. OHM UMEIOTCSL BO BCEX OpraHax U TKa-
HSIX T€JIa YeJIOBEKA, KPOME TOJIOBHOTO M CIIMHHOTO MO3ra U UX 000Ji0-
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yek, IJ1a3HOro A6j10Ka, BHYTPEHHETO yXa, SIUTEIUsT KOXU U CIU3HC-
THIX 000JI0YEK, XpALIEH, TApeHXUMBI CEJIE3EHKH, KOCTHOrO Mo3ra M
rnanenTsl. JinMbaruueckue Kanwuisipbl MUMEIOT OOMbLUMI AHaMeTp,
yeM KpoBeHOCHbI¢ (10 0,2 MM), OHM MMEIOT CJeMbIC BbIMAYMBAHMA,
pacuirpeHnsa (JIAKYHbI) B MecTax cauanus. Jlumdarnuecke Kanumia-
pbl, COEAMHSASICH MeXIy cOOOM, MMEIOT pasiMyHOC HAlpaBIeHUE U
(hOpMUPYIOT 3aMKHYTHIe ceTh. Pacronaratores iumbarnieckue Kalmi-
JIAIPBL MEXY CTPYKTYPHO-(YHKLIMOHAIBHBIMU €IMHMLAMK OpraHa (1y4-
KaMU MbIIICYHBIX BOJIOKOH, TPYMIlaMu >XeJle3, TIOYeUHBIMM Tejibla-
MM, NIe4EHOUYHBIMH JOJIbKaMu). B BOpPCUHKaX TOHKOW KUILIKK HMEKOTCA
ILIMPOKME CJleTible Kanwuisipbl (JMdaTnueckue CUHHYChI), BIALAIOLINE
B JIUMGATHIECKYIO CETh CIM3UCTON 0GOTOUKHN 3TOrO OpraHa. ITH CH-
HYCBI MIPAloT OOJIBLIYIO POJIb BO BCACHIBAHUY MTPOAYKTOB I1€PEBApUBA-
Hust rid. CTeHKN JiMpaTHIeCKHUX KAWUISIPOB 00pa3oBatbl OMHUM
CJ10eM DHIOTEJIMOLUTOB, Y HUX OTCYTCTBYIOT Oa3a/ibHbliA CJION U Tepu-
uuThl. Braropaps 9ToMy SHAOTEJUI HETTOCPEICTBEHHO KOHTAKTHDPYET
¢ MEXKJIETOUHBIM BELLECTBOM, UTO CITOCOOCTBYET JIETKOMY IPOHMK-
HOBEHHIO YACTHLL MEXIY SHAOTSIHATIBHBIMHU KJIETKAMU B TIPOCBET JIMM-
barudyecKuxX Kanuanspos. Kanwuisipel, CiMBasch MEXy codoil, 1aloT
Hayaio IMMGATHYCCKUM COCYIaM.

Jumpamuneckue cocydvt OTIMYAIOTCSI OT KATIWLIAPOB HONbIINM
AMAMETPOM, HaJM4YMeM B CBOMX CTEHKaX Tpex 000/10uYeK — 3HA0TE-
Jivisl, MBILIEYHOM U HAPYXKHOH, COeIMHUTEIbHOTKAHHOM (alBEeHTULIAH),
a TAKOKE HaJIMUMeM MHOTOUYMC/IEHHBIX KJIANIaHOB, YTO NPUAAeT JinMpa-
TMYECKMM COCYIAM XapaKTePHbIM UeTKOOOPa3Hblil BUA. Jlumbarnye-
CKHMe COCYIbI, WIYLIME OT BHYTPEHHHUX OPraHOB M MbILIL, OOBLIYHO
CONPOBOXAAIOT KPOBEHOCHBIC COCY/bI M HA3BIBAIOTCH 2AY0OKUMU MUM-
damuueckumu cocydamu. B NOAKOXHOM KJIETUATKE JIEXKAT NOGEPXHOCH -
Hble aumpamuyeckue cocyobl, KOTOpble (HOPMUPYIOTC M3 JMMbaTH-
YeCKMX KaIlUIAPOB KOXHU U TTOJIeXAalUX TKaHEH.

PacIoloXKeHHbIE Ha MYTAX TOKa JUMPbI aumpamuneckue y3aut Npu-
AeXaT K KPOBEHOCHBIM cocylaM, 4alle K BeHaMm. B 3aBucnMmocTty OT
PACTIOIOXEHUST TUM(ATUYECKMX Y3/10B M HaNpaBicHuUs TOKa JUMbb
OT OPTaHOB BbLIEJEHBl PErMOHAPHBIE IPYIIbl TUM(MATUISCKUX Y3IIOB
(ot naT. régio — o61acTh). DT IPYIIibl NOJY4alOT Ha3BaHKUE OT 0b1a-
CTH, € OHM HAXOmsTCa (Hanpumep, MOAHHXKHEYETIOCTHBIE, MaXo-
Bbie, MOSCHUYHBIE, MOAMbILEUHBIE), WIH KPYIIHOTO COCyAa, BOIM3H
KOTOPOTO Y3JIbl 3ajieraloT (UpeBHBIE, BEPXHUE OpPBIKECUHBIEC, SAPEM-
rpie). [pyNnbl AUMGATHIECKUX Y3/I0B, PACIIO/IATaloINXCst O KOXEH,
HA3BIBAIOTCS TIOBEPXHOCTHBIMM, B IyOMHE — ITTYOOKHUMH.

Boinocsiume TuMEbaTHYecKre COCyIbl, BBIXOASILME U3 JnMbaTh-
YeCcKHX Y37T0B, HANPABIAIOTCA K JIEXAUIMM Ha MyTAX OTTOKa JUMdbI
CEAYIOLIMM IpyrnnaM JuM@aTuyecKux y3j10B Wil K KOJUIEKTOPHbIM
aumdaTHUECKUM cocyaaM-TpoToKaMm, cTBojaM. OT npaBoit BepXHEH
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KOHEUYHOCTU NTUM(pa cOOUpAETCS B NPasviii noOKAIOHMUMHBLI cMEoa, OT
MIPaBoil MOJOBUHBI TOJIOBBl U IIIEU — B MPAGLII APEMHbBIE CMEOL, OT
OPraHoB TPaBOM [OJOBUHBI IPYAHON MOJOCTU U €€ CTCHOK — B npa-
8oLl Aaumpamuneckuii npomok. ITH TPU KPYITHBIX TUMMATHYECKUX CO-
cylla BIIAJAIOT B MpaBblii BEHO3HBIH yroji, oOpa3oBaHHbBIA CIMSIHUEM
TpaBbIX MOJKITIOYUYHOU U BHYTPCHHEH sipeMHoi BeH. OT JieBOil BepX-
Hel KOHEYHOCTH U JIEBOM MOJIOBUHBI TOJIOBH U lieU TuMda OTTeKaeT
Yepes Aegble NOOKAIOMUMHbIL VI IPEMHbLI CME0.1bt, KOTOPHIC BIIANAIOT B
JICBBIIA BEHO3HBIA yroa — MECTO CJAMSIHUS JIEBBIX TOJAKIIOMUYHON U
BHYTPEHHEH sipeMHOU BeH. OT HIDKHEH TTOJTOBUHLI Teaa (Huxe anad-
parMbl) U OPraHoOB JICBOH IOJIOBMHBI TPYIHOM ITOJOCTH U €€ CTEHOK
JuMby cobMpaceT epydnoli aumgpamuneckuii npomox — CaMblii KpyIl-
HI)I‘I:/'] cocyn 1umdaruieckolt cucteMsl. I'pyaHOI TTPOTOK BHAJAET B Jie-
BBl BECHO3HBII yroJI.

I'pynHo# mpoTok obpa3syeTcs B 3a0PIOIIMHHOM KJIETYATKE Ha YPOB-
He XII rpynBoro — 1l MoSICHUYHOTO TTO3BOHKOB CAUAHWEM TTPAaBOro U
JIEBOTO MOSACHUYHBIX CTBOJIOB. B HauallbHOM OT/e/le IpyIHON MPOTOK
CpallieH ¢ IpaBoit HOXKOW IHadparmbl, orarogapst YeMy OH, Ciieayst
34 JIbIXaTeJIbHBIMU JBUXKCHUSAMU AUadparMel, CIABIMBAETCS M PACIIIH-
pgeTcsi, YTO CIIOCOOCTBYET NMPOABIKEHUIO JTUM(PBI BBEPX, B CTOPOHY
BeH 1Ien. Yepes aopraspHOE OTBepCTHE AuadparMbl FPyIHON MTPOTOK
NPOXOANT B TPYJHYIO [10J0CTh. O011as IIHMHA IPYIHOTO TIPOTOKA paBHa
30—41 cm. B ycTbe ripoToka uMeeTcst HapHbLi KianaH, 6iarogaps 910-
MY KPOBb 43 BEH He [TONAafaeT B HPOTOK. 7—9 KJIarlaHOB PAaCITOIOXKEHBI
0 Xoay NpoToka. CTEHKU IpyTHOTO MTPOTOKa COMEPKAT XOPOIIIO Bhipa-
KEHHYIO CPEIHION (MBbILIEYHYI0) 000JI04KY, 0Opa3oBaHHYIO INIagKu-
MW MBILIEYHBIMU KJIeTKaMU. VX COKpallleHUsT CITOCOGCTBYIOT fIPOIABH-
KEHUIO TAMQHI.

Jumpamuueckue cocyovi HUNCHel KOHevHOCMY JETISITCS Ha NTOBEPXHO-
cTHbIe U Tyookue. [1oBepxHOoCTHBIC TUMMaTHUYECKUE COCYAbl hopmu-
pYOTCS M3 TUMQOKATTUIUTSPHBIX CETEH KOXM U TIOAKOKHOM KIIETYATKH
Y HalpaBJISIOTCS K IIOAKOJICHHBIM Y ITOBEPXHOCTHBIM TMAaXOBBIM JIMM(a-
TUYECKHUM y3jiaM. [rybokue cocyasl GopMHUpPYIOTC U3 TuMbOKaITHIIIA-
POB MBILLILL, CYCTaBOB. OHM UAYT BMECTE C KPYITHBIMU KPOBEHOCHBIMU
COCYIAMU TOJIEHU ¥ 6elpa M HANIPaBJISIIOTCS K [JIyOOKHUM TTaXOBLIM JIMM-
datrueckum y3naM. MHOTOUHCIIEHHBIE AHACTOMO3BI COEAMHAIOT MEXITY
€00O0I#1 MOBEPXHOCTHBIE U TITYOOKHME TUMGPATHISCKUE COCY/IbI.

Haxosvie aumgpamuueckue y3ast pacriojaraloTcst B 001acTu 6eapeH-
HOTO TpeyronbHHKa. OHU MPUHUMAIOT TUMQY U3 TUMOATUYECKUX CO-
CYJIOB HUXXHEN KOHEUYHOCTH, HAPYXKHBIX TOJIOBBIX OPTaHOB, KOXHN HUX-
HEW YaCTU NepeaHe CTEHKH XXUBOTa, SroOAUYHOM 001acTu. BoiHocs1ME
JuMdaTUIeCKUEe COCYBI OTHUX Y3JIOB HATIPABNIAIOTCS K HAPYKHBIM 11071~
B3JOLIHBIM JTUM(PaTHUECKHUM y3/1aM, JICKAINM B II0JIOCTH Ta3a 110 XO4Y
HAPYXXHBIX MOAB3IO0IIHBIX apTePHUH U BCHBEL.
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B monocTy Taza ¥ Ha ero CTeHKaxX Pachojlaralorcsl euUcUepanbHbuie
(eHympennocmubie) M napuemanvHvie (npUCMEHOUHbIE) AUMBAMuUUecKue
y3abl, IpUHAMAOLKME TUMQY OT JIeXallUMX PSIOM OPTraHoB U CTEHOK
ta3a. OT HAPYXHBIX M BHYTPEHHUX MTOAB3/IOIIHBIX TUMDATUYCCKUX y3-
70B AUMpATUYECKUE COCYIbl HANPABISAIOTC K 00ujum no08300UHbIM
AuMbamuueckum y3inam, KOTOpbIe JIEXKAT PAIOM ¢ OOIIMMU TIOAB3AOIL -
HBIMM apTepHeil ¥ BeHoit. BriHocsume auM@arnyeckue Cocyapl 1pa-
BBIX Y JIEBbIX OOLLUX [TOAB3IOIUIHEIX TUMMATUUECKHX Y3JIOB HaNpaBia-
JOTCSL K HOSCHUMHBIM AUMBAmuuecKum y31am, JIEKAUM Bo3jie OPIOLIHON
AOpThI U HUXKHEHW MO0 BEHBL.

Jumpamuueckue y3avl ¢ OprowHOU ROAOCMU TAKXE JCISATCS] HA MPU-
CTEHOUHbIE Y BHYTPEHHOCTHBIE. [IpUCTeHOUHBIE (TOACHUYHbIE) JTUM-
(daTryecKye y3/ibl Pacojiaralotes MpeuMyLLECTBEHHO Ha 3aiHe Oprow-
HoM cTeHKe. KoMMuecTBo MOSICHUYHBIX IMMPaTHIECKHUX Y3II0B JOCTUTAcT
40, OHW NPUHUMAIOT JIMMEY OT HHKHHUX KOHEYHOCTEH, CTEHOK U Op-
raHOB Ta3a ¥ GPIOLLIHONM T0J0CTH. BriHOCSIIME TMMPaTHIECKUE COCY-
bl TOSICHUYHBIX TMM(ATUYECKUX Y3JI0B JAI0T Hayalo JIMMQPATHIeCKIM
MOSICHUYHbBIM CTBOJIaM. BHYTpeHHOCTHBIE JIMbaTUYeCKHE Y3/ibl OpIoii-
HOM TMONOCTA HAXOASTCA BO3JIE OPraHOB U HENMAPHBIX BUCHEPAJIbHBIX
BETBeil OPIOLLHOI aopThl (BepXHEH M HMXHEH OpPbLKEEYHbIX apTepui,
YPEBHOTO CTBOJIA, IIEYEHOYHOM, XKEJIYIOYHBIX, CEJIC3€HOUHOI apTe-
puit). B upeenvie aumpamuueckue y3avt oTTEKAET IMMba OT peruoHap-
HbIX Y3710B XeJyjKa, MOMIXKeIyIOYHON Xene3bl, Ne4eHU, nouek. Bri-
Hocsilye MMMQpaTHIeCKMe COCYIIbl YPEBHBIX Y3JI0B MAYT K NOSCHUIHBIM
y3naM. Bepxnue GpbixeeuHbie JuMdaTuueckue ysiasl (OT 60 1o 400)
pacrosioxeHbl B OpbIKeilKe TOHKOI KMIIKM BIOJb BETBEH BEpXHEH
GpbDKEEUHOM apTePUH ¥ TIPUTOKOB OTHOUMEHHBIX BEH. DTH Y3/IBI MPH-
HUMAaIOT TNMQY OT TOHKOM KMIITKH, @ UX BHIHOCSINUCE TUMGbATHYECKNE
COCY/BI CTeAYIOT K MOACHUYHBIM JMbaruaeckuM ysnam. 0600ouHbie
V316! SIBASIOTCA PETMOHAPHBIMY y3JIaMH IS TOJICTOM KMIUKHK. VX BbI-
Hocaume Jumdarnyeckue CoCyansl TAKXe HaMpaBIsgioTCs K ITOsSCHAY-
HBIM JUM(ATUUECKUM Y3IaMm.

B epydnou nosocmu, Xak U B OPIOUIHOW, UMEIOTCSE TPUCTEHOUHbIE
AUMpAaTHUECKHUE Y3ITbl, PACTIONOXKEHHbIE Ha CTEHKAX MOJIOCTH, U BHYT-
peHHOCTHbIe, Nexaluue BOau3u opranos. IlpucrenouHble umdaru-
YyecKHe Y3/bl (OKONOTPYAMHHBIC, MeXpeOepHbie U Ip.) NPUHUMAIOT
auM@y OT CTEHOK IPYAHOH MoJoCcTH, Aradparmsl, IIEBPHL, TepUKap-
4, MOJIOYHOH 3KeJste3bl U anadparMaIbHOI NOBEPXHOCTH IeyeHH. Bol-
Hocsme AUMQpaTHYECKUE COCYIBI ITUX Y3710B MO0 HANpaBIsaloTCs
HENOCPEACTBEHHO K I'PYIHOMY MIPOTOKY, JTUOO MPOXONAT YEPE3 cpedo-
cmennbie aumpamuueckue y3asi. BucuepasibHble TUMbaTHYCCKUE Y3ITBI
(cpemocTeHHbIE, MUIIEBOIHBIE, TPAXeOOPOHXMATbHbIE) MTPUHUMAIOT
auM@y OT OPraHOB IPyIHON NOJOCTH. JIMMPaTUIECKUE COCYIbL JIETKO-
L0 CIEAVIOT K OPOHX0Ae20MHbIM Y3NaM.
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Buympuopeannvie Gponxonezounsie y3aol 1€XaT BHYTPH JIETKUX BO3JIE
TOJIEBLIX GPOHXOB B 30HE UX pa3BeTBICHUS. BHeopeannvie 6poHxoneeou-
Hble Y316 PACIIOTIOXEHB! BOKPYT TTIABHBIX OPOHXOB, BOIM3H JETOYHDIX
aprepuy ¥ BeH. BrIHOcsmMe numdarriecke cocyabl OpOHXOIEToU-
HbIX U TPaxeoOpPOHXUATBLHBIX JIMM(PATHUCCKUX Y3/10B, K KOTOPHIM OT-
Texaer auMda OT JEerKuX, HapaBJIAIOTCS B IPYIHOU NPOTOK U Ipa-
BBIN JIMMPATHIECKUMN TIPOTOK.

Om mkaneii u op2anoe 20406t U wey MAMda oTTeKkaeT B TUMpaTHie-
CKME Y3JIbI, PACIIOJIOKEHHbIe MPYHIaMy Ha TPaHULIE TOJIOBbI U LIeU (3a-
TBUIOYHBIE, OKOJIOYIITHBIE, 3aIJIOTOYHBIC, MOAHUXHEUETIOCTHLIE, ITO/-
6opooYHBIe). BRIHOCALIME COCYAbl 3TUX Y3/0B HaNpaBIdiOTCA K
Aumpamuseckum yanam weu, B KOTOPbIEe TakKXKe BNaJaloT JUM@aTnuec-
KHE COCY/Ibl OT OpraHoB Iier. Ha iee pa3nnyalor noBepXHOCTHEIE TMM-
daTrueckue y3bl, Jexaiie Bo3jae HapyXKHOM ApeMHOW BEHBI, U ITy-
BOKHE, PACIIONOXKEHHBIE TIPSUMYILIECTBEHHO BO3JIE BHYTPEHHEH APEMHOI
BeHBl. BhIHOCAIIME TUM@aTHUECKHE COCYIBl ITHX Y3710B (DOPMUPYIOT
SIPEMHBII CTBOJI, BITAIAIOIIFMI B COOTBETCTBYIOLINIA BEHO3HBIN yroJ.

Jlumpa om eepxueii KoHeuHOCMU OTTEKAET IO TMOBEPXHOCTHBIM U
ryGokuM JUMGAaTHIECKUM COCYNaM B JIOKTEBBIC W TMOLMBbILIECYHBIE
JmMbaTryeckue y3abl. B roxmeebie aumpamuueckue y3abt, KOTOPBIE pac-
[IOJIATAIOTCsl B JIOKTEBOM SIMKE BO3JIE KPOBEHOCHBIX COCY/AOB, BIIANAOT
TOBEPXHOCTHRIE ¥ TIyOOKME NTHMpaTuieckue CoCcyabl KUCTU U TIpel-
wieubd. BoiHocsmme auMpaTu4ecKue CoCyibl 3TUX Y3JI0B Hampasisi-
FOTCSL K TIOOMBIILEYHBIM y3naM. [lodmbiueunbie aumgamuueckue y3aot pac-
[IOJIOKEHBl B XMPOBOM KJIETYATKE IMOAMBIIICYHON IOJIOCTH BOKPYT
COCYAUCTO-HEPBHOIO My4yKa. B mogMbllieuHbIe Y3751 BIIAAAIOT IOBEPX-
HOCTHBIE Y INy6okue TUMQATHIECKHUE COCYIBI BEPXHEH KOHEYHOCTH,
CTEHOK TPYAHOM MOJOCTH U MOJIOUHOH Xene3sl. BerHocsme cocynsl
[OAMBIIIEYHBIX JIUMPaTUYeCKKX Y308 00pa3yioT 2-——3 KPYNHBIX CTBO-
J1a, KOTOPbIE CONMPOBOXIAIOT MOAKTIOUUUHYIO BEHY (MOAKITIOYUYHBIN
nuMdaTryecKril CTBOJN) W BIAZAIOT B BEHO3HBIN yroj Wiau (MHOTIA)
B TIOZK/TIOYHUYHYIO BEHY.

BOHpOCLI O MOBTOPEHHUSI MU CAaMOKOHTpONA!:

1. HazoBure GyHKIMY TUMbATUYECKONR CUCTEMBI B TEJIE YE€JI0BEKA.

2. W3 xakux 3BeHbEB (COCTABHBIX YacTeil) COCTOUT IUMpaTHuecKas cucre-
ma? Kaxkue QYHKIUMH BBIIOTHSET KaXI0e 3BeHO?

3. Kakue muMdarnuyecKue MpOTOKMU U CTBOJIBI BBI 3HAETE, Kyla OHH Bia-
nat?

4. PacckaxuTe, e HAYMHACTCS M KyJa BNafaeT rpyaAHoi TuMpaTHYeCKni
MPOTOK.

5. HazoBute M3BECTHBIE BaM IPYNITHI JUMGbATHUYECKHX Y3108 B Teje 4elo-
Beka. [ne 5t muMdaTndeckye y3Ibl pacroiaraircs?

DHIAOKPUHHBIN AIIITAPAT

OnHoM U3 apeBHEHILUX GOPM B3aUMOIAEHCTBUA MEXIY KICTKAMMU
SIBJISFOTCSL XUMUAUYECKME BIMSTHUSL, KOTOPBIE OCYILECTBIIAIOTCS [IPU TIO-
MOIIIM XMMHUUECKHX BEILIECTB Yepe3 XXKMUKHE cpelibl opranusma. Takue
KUAKOCTHBIE (TYMOpaJbHBIC) CBSI3W XapaKTEpU3YIOTCA PAAOM OCO-
BeHHOCTEN. DTo MeMIeHHOE PAaCIPOCTPAHEHUE XUMUYECKUX BEILICCTB;
11 dy3HOCTh AeHCTBUS; Malasg Hale KHOCTb OCYIICCTBIIEHHAS CBSI3H,
TaK KaK BellleCTBa IHCTBYIOT B MAJIBIX KOJAYECTBAX U OBICTPO pas3py-
MIaIoTCS.

B npoiecce 5BONOLMOHHOTO Pa3BUTHSI MEXAHU3MBI [YMOPaJIbHOM
PEryJIsiIMK IOTOHUINCH GoJlee COBEPUIEHHON HEPBHOI peryasiuuei
¢ nepegayeit HGOPMALIUK TIPU TOMOILIU ONOIIEKTPUYECKOTO ITOTEH-
L1aja, HAMpaBJICHHOrO TOYHO Ha <«ajapecarar.

CraHoB/IeHMe HEPBHOM PETYJISILUHN 1IUIO APAJUIEBLHO C COBEPLLICH-
CTBOBaHUEM TyMOPaJIbHBIX PETryJSTOPHBIX MEXaHU3MOB: TPOUCXOIUT
pa3BUTHE CICIMAJIM3UPOBAHHBIX OPTaHOB JHAOKPHHHBIX Xejned, Vin
XKeJae3 BHyTpPeHHel cekpenuu. XMMHUYecKre, OUOJIOrMYeCcK aKTHBHbIE
BEILIECTBA, BblICISIEMble SHIOKPUHHBIMU XKEJE3aMU, HA3BIBAKOT rop-
MoHamu (ot rped. horm ‘ao — Bo36yxknar, aBuraw). ’Kesesbl BHyTpeH-
Heil cekpelu He MMEIOT BHIBOJHBIX IIPOTOKOB U BBLAEIAIOT 00pasylo-
HMecss B HUX TOPMOHBI B LMPKYJMPYIOLIME Cpelbl OPraHU3Ma (B
TKAHEBYIO XKMIKOCTb, B KPOBB). Pa3znuyaioT ropMoHajJbHOE M napa-
KpYHHOE (OIIoCpeoBaHHOE) JeHCTBUE TOPMOHOB.

TIpy ropMOHAaJIbHOM, WIK COOCTBEHHO 3HAOKPUHHOM IEHCTBHH,
FOPMOHbBI C TOKOM KPOBM TIOIXOJAT K OPraHy-MMIICHH, ACHCTBYS
Ha PacCTOSIHUM OT MecTa CHTe3a ropMoHa. IIpu napakpmHHoOM Jeit-
CTBMM TOPMOHbBI M3 MECTa CHHTe3a MOMaJalT BO BHEKJIETOUHOE
IPOCTPAHCTBO, BO3AEIHCTBYS M3 HETO HA OKPYXAKWIIHNE KNCTKU-MU-
TIEeHU.

B HacTosllee BpeMsl YCTAHOBJIEHO, YTO HNPOAYKUHS OMONOINYECKHU
AKTUBHBIX BelleCTB ABJsgeTCI GYHKUUCH HE TOJBKO KPYNHLIX Opra-
HOB — JK€JI€3 BHYTPEHHEH CEeKpeurH, HO U OTACIHbHBIX KJIETOK (3H-
IOKPUHHBIX), PACIIONOXEHHBIX B PA3IMYHBIX OpraHax v [puHajjIexa-
LIMX K TaK HasbiBaeMoil aud¢y3HON 3HIOKPUHHON CHCTEME.
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DHIOOKPUHHBIE XeJe3bl U BbIIeIsseMble UM TOPMOHBI HaXOISTCS
B TECHOM B3aUMOACHCTBUU C HEPBHOW CUCTEeMOM, oOpa3ys oOlIuii
MHTETPALIMOHHBII HEUPOTYMOpPAJIbHbIA MeXaHH3M peryisiuuy. B3an-
MOCBSI3b U B3aUMOODOYCIOBIEHHOCTh HEPBHBIX M TYMOPAabHBIX MTPO-
LIECCOB OCYLIECTBISIIOTCS B TMIoTaiamyce. HeltpocekpeTopHbie KieT-
KM TUITOTAIaAMUYECKUX SIAECP SIBASIOTCS CyOCTpaToM OObeaUHEHUS
HEPBHON W SHAOKPUHHON CHUCTEM U MECTOM TpaHchopmalydu He-
PBHBIX CTUMYJIOB B I'YMOPAJbHBIC, 4 TYMOpPaJIbHBIX — B HEPBHBIE.

IOPMOHBI (PYHKIIUU, MEXAHU3M
JIEVICTBUSA, PETYJIAIIUA CEKPELIUU
IrFOPMOHOB)

T'opmonbt 06:121210T BHICOKOI OMONOTHYECKOH aKTUBHOCTHIO, T.€.
CITOCOOHBI B MaJIbIX KOHLICHTPAIIMAX BhI3bIBATh (hU3NOAOTHYECKH I 2(h-
dekT, ciennduuHocTs AeticTBuA. Kaxablil ropMOH IeiCTBYET Ha OI-
peleNeHHbIe OpraHbl U KJIETKM ¥ NpOoTeKawiiue B HUX (PU3HOJOIU-
yeckue npoueccel (tadm. 12).

OcHOBHBIMA (QYHKLUUSIMH TOPMOHOB fBISIOTCH obeclieueHue
pocTa, (PH3UYECKOTO, TIOJIOBOIO M HHTEJIEKTYANbLHOIO Pa3BUTHA,
o0ecrnieyeHue amanTalMy OpraHM3Ma K pa3THYHbIM YCJIOBUSM CPEbL;
[1O4E€PXKAHUE MOCTOSIHCTBA BHYTPEHHEH Ccpelibl OpraHmu3Ma — roMe-
ocrtasa u ap.

ITo xuMuYecKol CTPyKType pasinyalorT OeJKOBBHIE, CTEPOUIHBIC
TOPMOHBI U TOPMOHBI — MPOU3BOAHBLIE aMUHOKHUCIOT. I'pynia 6eaxo-
6bIX 20PMOHOE TIPEICTABIEHA MPOTEUIAMHU, IENTUIHLIMH TOPMOHAMMU
U ONUTonenTUAaMu. [ OpMOHAMU-TIPOTCUIAMH SIBJSTIOTCSI: THPEOTPO-
naHblit ropMoH (TTI), domnukynocTumyaupytomwmit ropmon (PCT),
JIIOTERHU3UpPYoIUWit ropmoH (J1IN).

Ilenmuonusie 20pmonst COCTOST B OCHOBHOM U3 30—90 aMHHOKUC-
JIOTHBIX OCTATKOB. DTO aAPCHOKOPTUKOTPONHbIi ropMoH (AKTT), co-
MatoTponHblii ropmoH (CTI'), MeTaHOUMTOCTIMYTUPYIOLIHI TOPMOH
(MCT'), nponakTuH, NapaTrOPpMOH, WHCYJIHMH, DIIOKAroH. benkossle
FOPMOHBL 02U20nenMUGHod epynnsl NPEICTABACHB FOPMOHAMHU, CO-
CTOSALIMMHM M3 HEOOBILIOro YHCiia aMUHOKHMCIOTHBIX OCTAaTKOB. DTO
JUOEPHUHBI W CTaTUHBI MMITOTAIAMyCa, TOPMOHBI XeJIe3 XKejly104Ho-
KHULLIEYHOTO TpaKTa. besKkoBhie rOPMOHBI HE CIIOCOGHBI ITACCHBHO TTPO-
XOIUTh Yepe3 MIasMaTHIeCcKylo MeMOpaRy, Ho, obianas TUAPOPUIb-
HBIMHY CBOHCTBAMU, OHM MOTYT CAMOCTOSITEIbHO TPAHCIIOPTUPOBATHLCS
KPOBBIO.
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Tabunuwuoa 12

DHAOKPHHHBIE XKeJe3bl H UX TOPMOHbI

Kese3sl BHYTpEHHEN
cexpeumny

BoiaensieMble TOPMOHBI

HeicTne

Tunodus

nepeaHsst 10s

3aHs 104

ComaTtoTponuH

Tupotponusx

[TposiakTuH

MenaHOUUTOTPOIIMH

donnurpornuH

JlrorponuH

T'opMoOH, CTUMYIUDYIO-
HIUH MHTEPCTULIMATB-
HBbIE€ SHAOKPUHOLIUTHI

AJIpEHOKOPTUKOTPOIT-
HbIH FOPMOH

OKCUTOHUH

BazonpeccuH

CTuUMynsuus pocTa KocTeit
Peryasiiust oOMeHHBIX TIPO-
1IeCCOB

Perynsiiysi GyHKUMH
HHUTOBUAHOM XEJTE3bI

CTUMyIISILAS pOCTa MOJIOY-
HBIX XeJIe3 M CEKPely
MOJIOKA

CuHTe3 MeaduHa, MHur-
MEHTAIIUA KOXH

Y KeHIHUH: CTUMYJISIIUSA
OBOTeHe3d, CeKpeLusl
3CTPOTEHOB M OBYJISILIMU

Y MyKUMH: CTUMYAALIA
criepmMaToreHesa, Bbilese-
HUE TOJIOBbIX TOPMOHOB

VYV KeHUIUH: CTUMYJISLUS
OBYJISILMH, 00pa3oBaHHe
KENTOro Tefa, CEKpeuust
TMOJIOBbIX TOPMOHOB

Y MyXKUMH: CTUMYJISILINS
byHKUKI MHTEPCTHULIN-
ATbHbIX SHIOKPHHOLIUTOB

Perynasiuusa cekpeunu rop-
MOHOB KOPbl HaAMOYEYHU-
KOB

CokpallgHHUe MaTKH, yCcH-
JIEHHE TOHYCa TJIALKOM
MYCKYJaTypbl

BcacbiBaHue BOABI B M0Ye4-
HbIX KAHAIbUAX, TIOBLILIC-

HHE KPOBSIHOTO JaBJICHNA
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IIpodoaxcenue madauiywl

Kenessl BHYTpeHHE
CEKpPEIUU

Boinensiemble TOPMOHBI

HeiicTsue

HluroBumHas xenesa

HapaiuroBuHbie
KeJle3bl

[Tankpeatuyeckue
OCTPOBKH TIOLKETY -
JOYHOM Xee3bl

HaanoyeyHuku

Kopa

MO3I'0OBOC BELIC-
CTBO

SIMuHuUKHM

KEJATOC TEJIO

CeMEHHUKH (INUKN)

TrpoKcHH, TPUAOATHPO-
HWH, Honcoaepxaiime
TJIMKOTIPOTEMHBI
TupeokansuUUTOHMH

[TapaTtropmon

HNHcynuH, Taokarod

I'mapoxopTusoH

AJIBIOCTEPOH

AHAPOreHbl

AJIpeHaJIMH,
HOpaapeHaInH

BCTpaauon 3cTpoH

[1porectepon

Tecroctepon

CTUMyNSIIASA pocTa, yMCT-
BEHHOTIO ¥ (QHU3NYECKOrO
pasBUTUS

Perynaumst o6MeHa Kajib-
us U docdopa

Perynsauus obMeHa Kan-
uust u docopa

Perynauus obmeHa yrie-
BOIIOB

Perynauus o6MmeHa yrie-
BOIOB, OEJIKOB, XUPOB

PCFYJIHL[HH BOIHO-COJIEBO-
IO U MUHEPAJNbHOTO PABHO-
BECHA

CM.TOPMOHEBI MOJIOBBIX
xenes

Crumysnsiuug obmeHa
BELECTB, BJAMSHUE HA
COCyabl, cepale

Pasutye nmonoBkix opra-
HOB, BTOPMUYHBIX MTOOBLIX
[PU3HAKOB, TMOJ0BOE M0-
BeeHUE

IMoaroroBka citu3ucToi
000JIOUKH K UMITTIAHTALUI
3aponsiina. HopmanbHoe
NpoTeKaHue GepeMeHHOCTH

PazButue nononbix opra-
HOB, BTOPWYHBIX NOJAOBLIX
MPU3HAKOB, ITOJ0BOEC
NOBCIACHUE

Cmepoudnsie (aunudnste) 20pmonbt ABISIOTCS TPOU3BOAHBIMU XO-
nectepuHa. K creporaHbIM ropMOHaM OTHOCATCS: KOPTUKOCTEPOH, KOP-
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TH30J1, Al1bJOCTEPOH, TIPOICCTUHBI, 3CTPANNOA, ICTPOH, TCCTOCTEPOH
W [IPOM3BOAHBIE APaXUAOHOBOM KMCIOTbI. [Ijid CTEpOUIHBIX TOPMOHOB
xapakTepHa ruapododbHocTs. OHM XOPOLIO MPOXOASAT Yepe3 KICTOH-
Hyl0 MeMmOpaHy, Tonafas 6ecnpensaTCTBEHHO B APYrUe cpellbl opra-
HU3MA. B KpoBU UM HEOOXOAMMBI CTIELIMAJIbHBIE TIEPEHOCUMKH, TaK KaK
OHYW HEpacTBOPUMLI B KpoBy. K rpynre ropMOHOB aMMHOKHUCIOTHOTO
MPOUCXOXIEHHs OTHOCSITCA aApeHaluH, HOPaApCHaNUH, TUPOKCHUH,
TPUHOATHPOHKUH. W3 3TOM IpyINIibl FOPMOHOB TOJILKO TUPEOUIHBIC TOP-
MOHBI CIIOCOOHBI MPOXOANTH Yepe3 MeMOpaHbl KIIETOK.

Mexanusm deticmeus 20pmoroe. HauaabHBIM TaromM IeHCTBUA TOP-
MOHA SIBJISIETCS] €r0 B3aUMOMICHCTBUE ¢ pellenTopaMy KiIeToK. [opMo-
HAJTBHBIE PELIEIITOPBI MOTYT PACIOJIAraThcsl Ha MEMOpaHax KJIeTOK-MHU-
HICHEH, a TAKoKE BHYTPH KJIETOK. BHYTPUKIIETOUHBIE PeLIETITOPHI CIIyKaT
JUid BOCIIPHATHUS CTEPOUAHBIX TOPMOHOB: TJHOKOKOPTHKOUJOB, MUHE-
PAJTOKOPTUKOUIOB, 3CTPOTEHOB, AHIPOreHOB, a TaKXe THUPEOMIHBIX
rOpMOHOB (TUPOKCHUHA, TPUIOATUPOHHUHA). PelieniTopbl, pactioNoXeH-
Hble Ha KJIETOYHBIX MEMOpaHax (IL1a3MaTHYeCKUe peLernTophbl), Xapak-
TEePHBI 17151 BEIKOBBIX TOPMOHOB: TUPEOTPOIIHbLIX FOPMOHOB, (HOJIIMKY-
JOCTUMYJIUPYIOLLUX, TIOTEMHU3HPYIOLIUX, COMATOTPOIHBIX TOPMOHOB.
[OpMOHaIBHBIE PELETITOPbI 00J1A4a10T BHICOKMM CPOACTBOM W H30M-
pPaTeNbHOCTBIO K ropMoHaM. CBA3bIBAHUE TOPMOHA C PELENITOPOM HB-
NSeTCs 0BSI3aTEIbHBIM YCAOBUEM TIPOSBIICHUS (DH3H0N0TIIYECKOTO (-
¢exTa ropMOHa.

Peeynauus cexpeyuu eopmonos. CyLIeCTBYET TODMOHa/IbHAsI, HEPBHas
PEeryasiiMy CEKpellMy FOPMOHOB 1 PEryJIsLUusaA 10 TUTTY O0paTHOMH OT-
pULIATENLHOM cBsI3U. [ OpMOHaIbHAS PETYISLIMS OCYUIECTBIIAETCS Top-
MOHAMU THIIOTAJIaMycCa M druTagamyca. B MejIkux HeMpPOCEKPETOPHBIX
KJeTKax TUIoTajiaMyca IIPpOUCXOAUT BhIpabOTKaA MENTUIHBIX TOPMO-
HOB: IMOGEPUHOB (KOPTUKOJIMOEPUH, TUPOAUOEPHH, TOHANOINOEPHH,
MeTaHONUOEPUH, MPONAKTONNOCPHH, cOMATONIUOEpHH) U CTaTUHOB
(COMaTOCTaTHUH, MEJAHOCTATUH W TIPOJaKTHH). [OpMOHBI Yepe3 BO-
POTHBIE BEHbI TUTIO(U3a NONANAIOT U3 THITOTATIAMYCA K CBOUM KIIET-
KaM-MUILEHSIM afeHornmodusa, ycuaupas (TMOEpUHDbL) WINU TOPMO-
351 (CTATUHBI) NIPOAYKLUUIO COOTBETCTBYIOLIMX TOPMOHOB. ['OpMOHBHI,
BBIpaGaTbIBACMbIE TMHEATOLUTAMI 3MUbU3a, MOAYIUPYIOT DYHKIHH
HAMMOYEYHUKOB, IMATOBUAHOMN XKeje3bl U [MOJOBBIX XKeJIC3.

Perysisiuus ceKpelii TOPMOHOB € YYaCTUEM CTPYKTYP LEHTPATbHON
HEPBHOH CHUCTEMBI OCYIECTBASIETCA CUMIIATUYECKOM U MapacHMITaTH-
4eCKOU HepBHBIMM cMcTeMaMu. Haripumep, aKTUBaLUUs CUMITATHYECKOH
HEePBHOW CUCTEMbI [OBBILIAET NPOAYKIMIO aIpeHAIMHA B MO3TOBOM Be-
111ECTBE HALMOYEUHMKOB. DMOIMOHANBHBIC BO3AEHCTBUS Yepe3 CTPYKTY-
pbl JIMMOHUYECKON CHCTEMBI TAKXKE CYLUECTBEHHO BJIMSIIOT Ha NEATCNb-
HOCTb KJIETOK, IMPOLYLMPYIOLIUX TOPMOHBI. Perynsauust ceKperuu
FOPMOHOB OCYILECTBIISIETCS] M 11O TUITy OOPaTHOM OTpULIATEeIbHOM CBSI-
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1Ipodoaxcerue mabauypi

XKenessl BHYTpeHHEH
CEKpeLnn

Boinensemble TOPMOHDBI

JleiicTteue

inToBrnHas xese3a

[TapamuToBuaHbIE
XeJe3bl

TTankpearuueckue
OCTPOBKU MOMXKENY-
HOYHOM Xee3bl

HaanoyeyHukun

Kopa

MO3I'0BO¢C BCIIIC-
CTBO

AvuHuku

XKEJTOC TEJIO

CeMeHHUKM (STMUKH)

THPOXCHH, TPHITOATUPO-
HUH, WOJcoaepXallne
FJIHKOTIPOTE BH b
TypeoKaabIIUTOHNUH

[TapaTtropmon

WUHcynanH, rmoxarod

'uapokopTH3oH

AJBIOCTEPOH

AHIPOreHBbI

AIpeHauH,
HOpapeHaTHH

DcTpaaros 3CTpoH

INporectepon

TecroctepoH

CTUMyISILIMS POCTa, YMCT-
BEHHOIO U (PU3NUECKOTO
Pa3BUTHS

Perynsuust obMeHa Kajb-
umst u docdopa

Perynsiuust obMeHa Kajib-
uust u ocopa

Perynsiumsa oOmeHa yrie-
BOJIOB

Perynaums oomeHa yrie-
BOAOB, O€JIKOB, XMPOB

Perynsitius BogHo-cosneBo-
IO U MUHEPAJIBHOTO PABHO-
BECHSA

Cwm. T'OPMOHBI TTOJIOBBIX
KEIIE3

Crumyasiting obmeHa
BElIECTB, BAMSAHWE HA
coCyabl, cepane

PaszBuTHe nonosmkix opra-
HOB, BTOPHYHDbIX ITOJIOBbIX
IIPAU3HAKOB, IOJIOBOC MO-
BCACHHUC

[ToaroroBka CAU3UCTOI
000JI0YKHN K UMIUTAHTAaLUH
3apoabinia. Hopmanbroe
NpoTeKaHue GepeMeHHOCTH

PazpuTue nonosbix opra-
HOB, BTOPHMYHDbIX IMTOJIOBbIX
MPU3HAKOB, IOJTOBOC
NMoBeACHUE

Cmepoudnsie (aunudusie) 20pMonbt ABIAIOTCH IPOM3BOLHBIMU XO-
JecrepyHa. K crepoMaHbIM TOPMOHAM OTHOCATCS: KOPTUKOCTEPOH, KOP-
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TU307, a1bIOCTEPOH, IPOTeCTUHbI, 3CTPALNUOJI, 3CTPOH, TECTOCTEPOH

1 [TPOM3BOAHBIE APAXUIOHOBOI KUCIOTLL. /1151 CTEpOMIAHBIX TOPMOHOB
xapakTepHa ruapo¢o6HOocTh. OHU XOPOILO MPOXOJAT Yepe3 KIeTo4-
Hyl0 MeMOpaHy, nomanast 6ecnpeNnaTCTBEHHO B APYrHe Cpefibl opra-
Hu3Ma. B KpoBH UM HEOOXOAMMBI CIIEUMAIbHbIE TIEPEHOCUMKH, TaK KaK
OHM HEpacTBOPUMbI B KpoBH. K rpyIne ropMOHOB aMUHOKHC/IOTHOIO
MIPOUCXOXAEHHMS OTHOCSTCS aApeHaIWH, HOPaApeHalUH, TUPOKCHH,
TPUIAOATUPOHMH. 3 3TOI TPYIINBl FOPMOHOB TOJIbKO TUPCOMUIHBIE TOP-
MOHBI CIIOCOOHBI TIPOXOAUTD Yepe3 MEMOPaHbl KIIETOK.

Mexanusm deiicmsus eopmonos. HauanbHBIM 3TaroM JeiCTBUs TOP-
MOHA SIBJISIETCST €F0 B3aMMOJEHCTBUE ¢ PeLIeNTOPaMHU KIETOK. fopMo-

- HAJIbHBIC peuernTopbl MOTYT pacnojiararbCs Ha MCM6paHaX KJIETOK-MHU-

1IeHEeH, a TAKoKE BHYTPH KJIETOK. BHYTPUKIETOUHbIC PEIENITOPBI CITyKaT
JJIs1 BOCIIPUSITHSI CTEPOMAHBIX TOPMOHOB: TJIIOKOKOPTUKOUIOB, MUHE-
PATOKOPTHKOMIOB, ICTPOr€HOB, @HAPOTEHOB, A TAKXKe TUPEOUIHbBIX
FOPMOHOB (THPOKCUHA, TPUHOATUPOHHHA). PetlenTopbl, pacronloxeH-
Hble Ha KJIETOYHBIX MeMOpaHax (MJIa3MaTUIeCKNe PELENTOPbI), Xapak-
TepHbI 1S GEJIKOBLIX TOPMOHOB: TUPEOTPOITHBIX TOPMOHOB, (POIIHMKY-
JIOCTUMYJIMPYIOLIHX, JTIOTEMHU3UPYIOUINX, COMATOTPOINHBIX TOPMOHOB.
[OpMOHa/IbHBIE PELIENTOPbl 00IAAI0T BLICOKUM CPOACTBOM M M30M-
paTeNbHOCTLIO K TopMoHaM. CBA3bIBAHKE TOPMOHA C PELENTOPOM $IB-
JAeTCS 00sI3aTeIbHBIM YCIOBUEM NPOSBJACHUST (PU3UOTOTUYECKOTO (-
dbexTa ropMoHa.

Peeyaayus cexpeyuu 2opmonoe. CylieCTByeT FOPMOHA/IbHASA, HEPBHAs
peryIsuiu CEKPELIMU TOPMOHOB M PEryasilMs Mo Tully 00paTHOI OT-
puLaTenbHOoi ¢BA3n. [OpMOHaNbHas Peryasiiusi OCYILECTBIACTCS Iop-
MOHAMM TUNOTAIAMYCa 1 driuTasaMyca. B MEJKHX HEMPOCEKPETOPHBIX
KJeTKaxX THmoTajaMyca IpoOUCXOAUT BbIPabOTKA NENTUIHBIX TOPMO-
HOB: TUOEPUHOB (KOPTUKOJIMOEPUH, THPOINOEPHH, TOHATONUOCPUH,
MesaHONMGepUH, MPONaKTONMOEPUH, cOMAaTONNOEPUH) U CTATUHOB
(COMaTOCTATUH, MEJAHOCTATUH M TMPoaakTUH). [opMOHBI Yepes BO-
POTHbIE BEHbI rUIoQHM3a NoNajalnT U3 FUI0TANaMyca K CBOMM KJIET-
KaM-MMULLIEHSM aneHorurnopusa, ycunusas (JM0epuHbl) WIU TOPMO-
35 (CTATHHBI) OPOAYKIIMIO COOTBETCTBYIOLIMX TOPMOHOB. ['OPMOHBI,
BHIPAGATHIBAEMbIC TMHEATOLMTAMH STTNGBU3a, MOLYIUPYIOT DYHKLUNH
HAATIOYEYHMUKOB, UIMTOBUAHON Xene3bl U NMOJIOBbIX XEJIE3.

Pery/isimst ceKpeli TOPMOHOB € YYACTHEM CTPYKTYP HEHTPATbHON
HEPBHOI CUCTEMBI OCYILECTBIISIETCS CUMITATUYECKOM U napacuMiaTu-
JecKoil HepBHbIMYU cucTeMamu. Hanpumep, akTuBalms CUMIIATHIECKOM
HEepPBHOM CUCTEMbI MOBBILLIAET IIPOAYKLHIO AIPEHATUHA B MO3rOBOM BC-
{HIeCcTBE HAAMOYCYHUKOB. DMOLMOHAIBHBIC BO3IEHCTBUS Yepe3 CTPYKTY-
pbl JINMOUYECKOH CHCTEMBI TAKXKE CYILECTBCHHO BIUSIIOT HA JEATE]b-
HOCTb KJIETOK, MPOAYLMPYIOLUIMX TOPMOHbLI. Peryasums cekpeluu
rOPMOHOB OCYILECTBIISIETCSL U TIO TUITY 0OPaTHOM OTpUIIATE/IbHOM CBA-
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3u. Hampumep, poayKuusi TUPEOUIHBIX TOPMOHOR 1IATOBUIHOM Xe-
JIE3BI PETYJIUPYETCST TUPOJIMOEPUHOM THIIOTAIaMyca. BosneiicTBys Ha
alIeHOTHIOGhU3, TUPOJIUOEPH BBI3BIBACT B HEM MPOAYKLMIO THPEOT-
POIIHOTO ropMOHa. TMPEOTPONHBIN TOPMOH YCHJIMBAET NMPOAYKIIMIO
TUPCOUIHBIX TOPMOHOB IUUTOBUAHOI Xene3sl. [lupkyaupys B kposw,
TUPEOUIHbIE TOPMOHBI BO3IEHCTBYIOT HAa TMIIOTANIAMYC Y afeHOUIIO-
¢bu3. Tpy BEICOKOM YPOBHE THPEOMIHBIX TOPMOHOB B KPOBH OHHU TOP-
MO3SIT CHHTE3 TUPOIUOEPUHA Y TUPOTPOITHOTO TOPMOHA.

CywecTBYIOT BapHaHThI U TOJOXUTEIbHOM 06paTHOM cBsi3n. Ha-
IIPUMED, MOBBIIIEHUE IPOAYKLMN 3CTPOTEHOB YCHITUBAET IPOAYKLHIO
JIIOTEMHU3UPYIOLLETO TOPMOHA.

KJACCUPUKALIUA, CTPOEHUE U ®YHKIIUU
XKEJE3 BHYTPEHHEN CEKPELIUN

DHIOKPUHHBIE XeJe3bl YellOBeKa HEBEJIMKHM Mo pa3MepaM. OHU
OOMITBHO CHaOXEHBI KPOBEHOCHBIMHU COCyaMU. KpOBb IIPUHOCKUT K HUM
HEOOXOANMBIH «CTPOUTENBHBIH MaTtepual» U YHOCHUT TOPMOHBI. K 3H-
JOKPUHHBIM XeJ1e3aM MOAXOAAT BOJIOKHA BETeTATUBHOI HEPBHOM CH-
CTEMBI.

Kenesbl BHYTpEHHEN CEKPELIMH, & TAKXE ONMHOYHbIE IHIOKPHH-
HBI€ KJIETKH, PACCESIHHBIC II0 PA3HBIM OPraHAM U TKAHAM, MMEIOT
PasIMuHOE NMPOMCXOXKIECHUE, HEOAMHAKOBOE cTpoeHue. OaHAKO BCe
OHM YYaCTBYIOT B OOMEHHBIX MPOLECCAX, B TYMOPAIBbHOI PEryisauun
KM3HEHHO BaXHbIX poLeccos. [1oaToMy Takue xejie3bl 00beIMHEHbI
10 GYHKUMOHANBHBIM TIPU3HAKAM B ¢IMHBIH SHAOKPUHHBLL arrmapar
(puc. 77).

XKenespl BUYTpeHHel CekpeUrM TOAPA3ACTSIIOT Ha 3aBUCUMBIE U
HesaBUCKMBIe OT GyHKuMi runodusa. K xenesam, 3aBUCHMBIM OT I'M-
nousa, OTHOCAT LIUTOBUIHYIO XeJie3y, KOPKOBOE BELIECTBO HAIMO-
YEYHUKOB, M0IOBbIc Xene3bl. He 3aBucaT oT rumodusa oKonaoMUTO-
BUITHDIE XKE/IE3bI, MAHKPEATUYECKHE OCTPOBKY (OCTPpOBKH JlaHrepraHca)
MOJXKENYAOYHON XKEeJe3bl, MO3TOBOE BEHIECTBO HAAMOYEUHUKOB, Ma-
paranrivn. K xene3aM BHYTpeHHEH CEKPELIMM OTHOCSIT TAKXKe LML -
KOBHAHOE TeJIO (3MM(DU3) ¥ OAMHOUYHBIC TOPMOHOOGPA3YIOLNE KIIeT-
Ky (1nddysHas DQHIOKPUHHAS CUCTEMA).

I'mnodus, ropMonsl runogusa

I'unogms — st0 Xenesa pasmepom 10—15 Mum, ee macca 0,5—0,7 r.
Pacnionoxen runodus B runodusapHoii IMKe TYPELKOTO ceata Kiu-
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HOBUAHOM KocTH. BopoHka coequHsi-
et runodus ¢ runorajamycoM. I'm-
nodpu3 KoopauHKpyeT GYyHKUUH
MHOTIMX JIPYTrUX SHIAOKPUHHBIX Op-
raHos. Kpome sroro, runodus 1 aHa-
TOMUYECKH, ¥ (PYHKIIMOHANBHO
TECHO CBA3aH C TUNOTANAMyCOM, pe-
IyJIUPYIOLWIUM MHOTHE XU3HEHHO
BaXHbIE (DYHKIIMHU.

¥V runodusza BbIIACSIOT TPH J0JIU —
MepeaHIOn, CPEAHION (MMPOMEXYTOY-
HYIO) ¥ 3a[HIOI0, UMEIOLINE Pa3In4-
Ho€ MPOUCXOXAeHe u cTpoeHue. [le-
peIHAS U CPEIHSS 101 OOBEIMHEHBI
noz OOLIMM Ha3BaHHWEM «adCHOTUIIO-
bus».

Ilepednsas doasn obpa3oBaHa SIIUTE-
JIMAJIBHBIMHM XKEJIC3UCTBIMU KJIETKaMHU
(aleHOLMTAMH), KOTOpbIE 00pa3yioT
TAXU (TMepexaauHbl). Mexay 3TUMHN
TSKAMU PacrioslararoTcsa HIMPOKUE
KpoBeHOCHBble Kamwuasgpsl. Kierku
JKENE3UCTBIX TSKEW pas3iiMyarorcs Fo
CBOEMY CTPOEHMIO ¥ (YHKUUAM. OnHU
KJIETKU (COMAaTOTPONOLMTH) Bbipa-
0aTHIBAIOT TOPMOH pocTa, Apyrue
(MaMMOTPOTIOLUTHI) — HPOJIAKTHH.
FoHagoTpOMOUXTEL NPOAYLUPYIOT
donmurponyH. TUPOTPOINIOLUTEI CEK-
petupytoT ThpotponuH. Koprukorpon-  Puc. 77. Ilonoxenue 3HH0Kpr{-
Hble 3HAOKPUHOLUTH aeHOrunodu- HBIX XKeJIE3 B TeJle YeJIOBCKA!

32 (KOPTUKOTPOIOLMTHI) BbIAENSIOT 1 — runous u snucdus; 2 — napa-
apeHOKOPTMKOTPOIHBIA TOPMOH MTOBMIHASI Xene3a; 3 — WMTOBH]L-
(AKTT), win KOPTUKOTPOIIUH. Has xenesa, 4 — HAOe I HHKH;

Ilpomexcymounasn wacme runiopu- 5 — MAHKPEATUUECKUE OTPOCTKH,
3a paciiosioXeHa B BUAE Y3KOH I0j10C- 6 — ANYHNK; 7 — AUYKO
KW MEXAY IJIaBHOW (ANCTaJbHOM) 5
YacThlO NepeiHel J0IM U 3aaHeil (HEpBHOM) OONEN. SH,HOKpI/IHOIII/lTI:I
FIPOMEXYTOUHOM YaCTH CUHTE3UPYIOT MEJITAHOLIMTOTPOIINH, BIUSIOWNN
Ha OOMEH NUIMEHTa MeJlaHWHa, a TakXkKe TOPMOH JINIIOTPOIIMH, CTH-
MYJIMPYIOLLNI KUPOBOH OOMEH.

TopMmoHoo6pasyomast HyHKIMs BCETO rMNodu3a, B TOM YUCIEC U
€ro repeaHei JOMH, HAXOAUTCS TMOL KOHTPOJIEM FHIoTajamyca npo-
MEXyTOYHOro Mosra. HelipocekpeT U3 HEPBHBIX KJIETOK runotajlzamyca
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I10 TaK Ha3bIBAEMbIM BOPOTHBIM BeHAaM TUIOMH3a IMOCTYIIAeT B aAeHO-
runodwus, rae BIUSEeT Ha ero GyHKLMK.

3aduas doaa runodusa He CUHTE3UPYET TOPMOHOB. B 3T0M mose
BBIEJISIIOTCS] B KPOBb GUOJIOTMYECKM aKTUBHBIE BEILECTBA (FOPMOHBDI),
KOTOpBIE 00pa3yloTCsl B HEHPOCEKPETOPHBIX SApax rumoragaMyca u
IOCTYNAIOT B IUHOGMU3 1O HEPBHBIM BOJIOKHAM 2UNOMANAMO-2UROPU-
3apHo20 mpakma. T'OPMOHBI OKCUTOLIMH U Ba3OINpPeCCUH (aHTUINype-
TUYECKUI TOPMOH) BbIPabaThIBAIOTCS HEHPOCEKPETOPHBIMU KJIETKA-
MM siiep rumotajnamyca. BaszonpeccuH, wiu aHTUANYPETHYECKUI
ropmoH (AIT), ciocobeTByeT BecackiBaHuIO (peabcopOLiMK) BOAB W3
NEepBUYHOM MOYM B KaHaipLax HedpoHos mouyek. [Ipu HemocraTke
Ba3OTIPECCHHA B CBA3M C HapyUICHUEM HEHPOCEKPETOPHOI (PyHKLMH
sIAep THIIOTaJlaMyca WIN CHUXEHUeM (GYyHKIMM 3aJHeil JOJM THNO-
(hu3a U3 opraHU3Ma BBHIBOAUTCSI OYEHD OOJBILOE KOJIUYECTBO HE CO-
Jepxallen caxapa MOYM, BOBHUKAET CHITBHAS XKAXIA. DTO COCTOSHUE
Ha3bLIBAIOT HECaxapHbIM ModensHypeHueM. Oxcurounn (OKC) ctu-
MYJIUPYET COKpallleHHe MUOMETPMSA (IMIagKoW MYyCKyaaTyphl MaTKH)
B IIEPHOA POJOB.

I'nnodus He TONBKO CUHTE3UPYET U BBIAC/ISAET B KPOBb MHOTOUMC -
JIEHHBIE TOPMOHEL. [IpM y4acTUM 5THX rOPMOHOB OH PETYIUPYET BHYT-
PUCEKPETOPHYIO aKTUBHOCTbL APYTMX XKe€Jie3 BHYTPEHHEH CeKpeluu,
BIMAET Ha pa3jiMuHble OOMEHHBIE NIPOLECCH B OpraHusme (puc. 78).
B cBsa3M ¢ perynupyrolieit poabio ropMOHOB THIIOMH3a X HA3bIBAIOT
TPOMHBIMM TOPMOHAaMH (OT Tpey. trophe B KOHIIE c/loBa — TTATAHNUE).
Tak, comamomponnuwiii 2opmon eunoguza comamomponun (CTI) cru-
MYJIMPYET POCT, BIWSET HAa OCIIKOBbLINH, YINEBOMHBIN U XXUPOBOH 06-
MeH. [Ipu M36BITOUYHOM NPOAYKIIMYU STOIO TOPMOHA YCUIUBAETCS POCT
uesioBeka. MI3BECTHBI CiTy4ay TMTaHTM3Ma, KOTHA POCT YeJoBeKa JOC-
Turaer 2,5 M. HelocTaToK cOMaToTpONHOTO rOpMOHA B PAHHEM J€T-
CTBE 3aMEIUTSICT POCT YENTOBEKA, OH OCTaeTcs KapaukoM. JUtMHa Tena
4esloBeKa MeHee 125 cM paccMaTpuBaeTest Kak KapJMKoBocTh. [Tpu Ta-
KO¥ runodu3apHoOi HEAOCTATOUHOCTH COXPAHSTIOTCS HOPMAIBHbIE TIPO-
MOPUMHM TeJIAa U HOPMAJIbHOE Pa3BUTHE NCUXUKMU.

Munodynkumna rumodusa y B3pocabix mofiell BeieT K rIyGoKUM
HapyLIeHNsAM GEJIKOBOTO, YIJIEBOJAHOIO, KUPOBOTO OGMEHA UM K 06-
weMy (runopuU3apHOMY) OXHMPEHHUIO, WK K CHILHOMY TMOXYIaHHIO
(runodusapHas kaxexcus). 'mnepdynkuusa runodusa y B3pocibix
JIIOeH, KOTIa POCT YK€ MPEKPaTHIICH, BEAET K YBEIUUCHUIO OTAEb-
HBIX YacTel Tej1a. Pe3Ko yBeUUMBAIOTCS B pa3Mepax KUCTU pyK, CTOTIbI
HOT, HWXHSIST YeaI0CTh, U3MEHSCTCS OoONMK auua. Takoe cocTosdHUe
Ha3bIBaIOT aKpOMeETaIUed.

Tonadomponnvie eopmonsr eunogusa (gosrukysocmumyaupyrouuii —
(hOITUTPOTINH, AH0MeUHU3UPYIOUUI — TIOTPOTIUH, AAKMOLEHHbLI — TIPO-
JIAKTHH) CTUMYJIMPYIOT QYHKIMU MOIOBBIX Xelie3. Posaumponun (PCT)
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Puc. 78. B3aMOBIMSHUS OPTAHOB TMIIOTAJIAMO-THNO(MU3aPHON CUCTEMBIL!

1 — ameHorunodus (mepeirsia nojs runocdusa) ¢ BTOPAIHON reMOKaniI-

JISIPHOIA CeThIO; 2 — BOPOTHas BeHa runmodusa; 3 — tybepaibHas 4acTh afeHo-

runodusa; 4 — CpeaAMHHOE BO3BHIILEHHE C MEPBUYHON KAIMJLISIPHOM CETHIO;

5 — HelpoceKpeTopHble siapa rumoraiamyca; 6 — rnnownamo—mnodi)map—

HbII TpakT;, 7 — BOpOHKaA rurnodusa; 8 — sanHad gois runodusa (Hekporu-
nou3); 9 — MPOMEXKYTOUHSA (cpelHsAst) dons runobusa.

Topmonsl TUModU3a ¥ HAMpaBieHUe ux ICHCTBUS:

AIl — antuauypernyecknit ropmod, OKC — oxcurounn, IJIA — nponak-

tus, TTT — trporponun, ®CI — domurponud, JII' — morponuH, AKTT —
aJpeHOKOPTUKOTpOMHbIA TopmoH, CTI — coMaToTponuH
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BJIMSET HA PA3BUTHE U CO3PEBAHUE B ANYHUKAX DOJUTUKYJIOB, 4 B MYX-
CKOM OpraHu3Me — Ha 00pa3oBaHUe CIIEPMATO30M/I0B 1 Pa3BUTHE IIPE-
craresibHOW Xenessl. Jiomponun (JII') CTUMYTUPYET B ASMMHMKAX U SIMY-
Kax (yHKIUH SHAOKPUHOMHUTOB (BHYTPUCEKPETOPHBIX KJIETOK) W
CEKPELHIO MU TTOJIOBBIX TOPMOHOB (3CTPOTEHOR, aHuporeHoB). [Ipo-
JIAKTUH CTUMYJIMPYET IPOAYKIMIO IPOTECTEPOHA B XKEJITOM TeJie U4~
HUKAa U JJAKTauuIo (MPOOyKUKMIO MOJOKA). AOpPeHOKOPMUKOMPORHbL 20p-
mon (AKTI, WA KOpTUKOTPONUH) CTUMYJIHUPYET (DYHKLUH KIETOK
KODKOBOI'O BEUWIECTBa HAAMOYEUHUKOB, BBIICICHUE KOPTUKOCTEPOM-
10B. Cexpeuus u ctumymsaums neiicterst AKTT yeunmnsaerces npu pas-
JIMYHBIX NOBLILIEHHBIX 3MOIIMOHATBHBIX COCTOAHUSIX (ITPU CTPeECCe).

Tupeomponnwiii zopmon (Tupeotporiid — TTT) ctumyanpyet pyHK-
LI LIIUTOBUIHOM Xeje3bl, CEKpeluIo e ropMoHoB. Ilpu meiicTBun
TUPEOTPONTHOTO TOPMOHA YBEIWYMBAETCS CEKPETOPHAsi aKTUBHOCTb
UTOBUAHOM XKemedbl. Cekpelusi THPeOTPOIIHOFO TOPMOHA 3aBUCHUT OT
YPOBHsI COAEPXAaHUSA B KPOBM TOPMOHOB UIMTOBMIHOM Kenesbl. [Tpu
MOBBILICHUM B KPOBH KOJMYECTBA TOPMOHOB LIIMTOBUIHOM XeJjle3bl ITPO-
AYKUHUA TUPEOTPOITHOIO TOPMOHA B rutio¢use yMenbliaercd. Ilpu
YMEHBLIEHHOM COAEP)KaHUU B KPOBU TUPOKCHHA U APYTUX TOPMOHOB
IHUTOBMAHOM XeJie3bl CeKpelus TUPEOTPONIMHA YCUINBAeTCd. TakuMm
00pa3oM, B3aMMOOTHOLUEHUSI TUTIOMU3a ¥ IIUTOBUIHOM XKeJTe3bl CTPO-
STCSL 110 NPUHIIUIY 06paTHOM CBS3M.

IluToBuaHanA Xeje3a

IIInToBnaHas Kene3a pacnoyiokKeHa B MepeAHE 00IaCTH LLEU BIie-
peIun IOPTAHMA U BEPXHUX XPSIIEH Tpaxeu. Y IUTOBUITHOM Xejie3bl pas-
JIMYAIOT dee doau N nepeweex. Macca xeje3sl y B3POCJIOro 4eaoBeka
coctapnsier 20—30 r. CHapyxXu ILIMTOBUAHAS Xejle3a TIOKPLITa COeqU-
HUTEJILHOTKAHHOW KallCy/oi, KOTOpast A0BOJBHO TJIOTHO CpailieHa ¢
TOPTaHbIO, MO3TOMY IIMTOBHMIHASA 3Kejleza 00MagaeT ITOABUXHOCTLIO
(BMecTe ¢ ropraHbo). [lapeHXHMa Xejie3bl COCTOMT M3 J0JEK, KOTO-
pbie obpa3zoBaHbl gossukysamu. CTEHKH (QOJUTUKYJIOB MPEACTaBIIEHb
OIHUM CJIOEM MUPOYUMO8 — CEKXPETOPHBIX YHIAOKPUHOUNTOB. Kaxiblii
(bOJUTHKYJT OTIJIETAET IYCTasi CeTh KPOBEHOCHBIX KAIWLIAPOB (puc. 79).
B nonoctit hosIMKynoB COREPXKUTCS IYCTOM BS3KMI KOJUJIOUI LIUTO-
BUIHON XeJe3bl — MPOAYKT CEKPELMH TUPOLUUTOB. THPOLMTHI ceKpe-
THPYIOT TOPMOHBI, Gorarele HOAOM — THUPOKCUH W TPUHAOATHUPOHWH,
KOTOpbI€ B COBOKYIIHOCTU HA3BIBAIOTCS TUPEOTIOOYIMHOM. DTH TOp-
MOHDI CTUMYJIUPYIOT OKMCIIUTEIBHbIC POHECCHl B KJIETKAX OpraHn3Ma.
T'opMOHBI IHIUTOBUTHOMN Kejle3bl BAUSAIOT Ha OEJIKOBBIN, YIVIEBOIHBIN,
KUPOBOW, BOIHBI M MHHEpaJibHBEIH OOMEH, HAa POCT, pa3sBUTHUE U
v depeHIMPOBKY TKAHEH.
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Puc. 79. Crpoenue GOTKY/IOB IUTOBUIHOMN KeTe3bl
(o 10.U. Adanaceesy 1 E.®. Kotosckomy):
| — KpOBEHOCHbIE Kamuuisipsl; 2 — Gosimkyi; 3 — aprepus; 4 — Kenesu-
cTas KJIeTKa, 5 — KPOBEHOCHBIN COCYH; 6 — KOJUIOMT, COACPXKALLNI TOPMO-
HBI ILMTOBUIHOMN XKeJIE3bl

[pu yennennu GyHKUMM WATOBMIHON XejIe3bl M [OBHIINEHHOM
collep>XKaHUW ee FOPMOHOB B KPOBU 00JibIlIe PACXOAYETCH OENKOB, XXUPOB
i yolesonos. Yenosek norpedisger OosblIe MUK U B TO XKe BpeMd
OBICTPO XYHEET. )

[TOBBIIIEHHAd B CBS3M C 3TUM TpaTa SHEPTHHM BEIET K ObICTPOi
YTOMJISIEMOCTH M MCTOILEHHIO OPraHn3Ma. YCToinuuBas rurepdyHKunsa
IMTOBUIHOM Xee3bl (TMIepTUpeo3) MPUBOAUT K 3a00JeBaHUIO, T10-
JyJMBILEMY Ha3BaHHe «Ga3e0Ba 60IE3Hb». Y YeoBEKa YBE/TM1NBAIOT-
Cs1 pa3MepBbl HIMTOBUAHOM XKeJle3bl, MOSABITAETCA «300> (ITPUITYXJIOCTH B
nepeaHeii 0b1acTy 1en), yaauiaeTcs cepauedueHne, nosapisiorcs pas-
APAKUTENBHOCTD, NOTIUMBOCTh, GECCOHHULIA.

[Ipy MOHVXEHHO# (DYHKIMU ILUTOBUIHOW KeJIE3bl (runoTHpeo-
3¢) y JeTeil samepXkuBaeTcs (PUINUECKOE, MCUXUYECKOC Pa3sBUTHE,
CHIXKAIOTCS YMCTBEHHbBIC CIOCOOHOCTM. 3aepXKHBACTCS ITOTOBOC CO-
3peBaHue. Y B3POCIbIX JIOAEH MIIOTUPEO3 BENET K TSKENOMY 3aboJie-
BAHMIO — MHUKceaeme. [Ipy 5TOM KWMEIOTCS ObICTpast YyTOM/ISIEMOCTD,
COHMBOCTD, MTOSIBIISLIOTCS CYXOCTb KOXH, IOMKOCTh HOITei. JInito cTa-
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HOBHTCY OQYTJIOBATHIM M3-3a OTEKA IIO)lKO)KHOﬁ kiaerdarki. OTeYHOCTb /

pAcTIPOCTPaHsIeTCH W Ha JIpyrue YacTu Tesa. ‘

B MecTHOCTSIX, Tie Boa, Iuia 6eaHbI HOI0M, BXOASIINM B COCTAB |

TOPMOHOB IIMTOBUIHOM XeJIe3bl, Pa3BUBACTCA 3a00JIeBaHIe, KOTOPOe
Ha3bIBaeTCs SHAeMIYeckuM 3000M. [Ipu 3TOM ITPOUCXOIUT pa3pacta-
HIIe TKAHel HIMTOBUIHOM Xele3bl, B CBA3M C YeM Ha Illee BUIHA YBC-

TMYeHHAd [MATOBMIHAS Xeesa («300»). OnHako MPOAYKLVA FOPMO-
HOB He BO3PACTAET, TaK KaK M3-3a HeIoCTaTKa ioJa CMHTE3 THPOKCHHA,

TPUIHOATUPOHIHA YMEHbIIAETCS. Y TaKMX OOTBHBIX HabJI0maeTCs CO-
CTOSIHME, XapaKTepHOe HJId TUIIOTUPEO3a.
B cTeHKax (OJUTMKYTOB IIUTOBUIHOM XKeJIe3bl MEXIY TUPOLIUTAMM,

a TakKe Mexiy (OITHKYIaMU PACIIONAraloTCs KPYITHbIE napogoanu-

KyAspHble Kaemicy. DTN KIETKH CHHTE3UPYIOT U BBIICIISIIOT TOPMOH /U~
POKAAbYUMOHUH, KOTOPBIA YYaCTBYET B PETY/ISIAN 0o0MeHa KaJblyus 1
dochopa, a TaKKe 3aIepPXKUBACT BBHIXOJ (pe3opO1IMIo) Kalublus U3
KOCTEll ¥ YMEHbIIIaeT COACPXKaHNE KalbLid B KPOBU.

IIapamuTOBHIHBIC XKeJe3bl

TapamuTOBKINbIE XKeJe3bl OKPYIIOi (POPMBI Pa3MEPOM € rOPOLIN-
Hy, B KOJIMYECTBE YETHIPEX MITYK PACTIONAraloTCs Ha 3aHEl MoBepx-

HOCTH NOJeW IIATOBUIHOW XeJe3bl, 10 IBE Ha Kaxjaoit pone. Odwasg.

Macca STHX XeJie3 y B3pocioro yenoseka okono 0,5 r. KyieTku xenes —

napamupeoyumbl. BHIPAOATHIBAIOT NHAPAMUPEOUOHbLU 20pMOH — napam- '

20pPMOH, KOTOPBIIl PETyIMpyeT YPOBEHb KalbIIWsl 1 docdopa B KpoBH,
4TO HEOOXOMMMO ISl HOPMAILHO! BO30YIMMOCTH HEPBHOW M MBIILEY~
HOI CHCTEM M COJIEPXaHUS KaJblys B KOCTIX.

V yejioBeKa Mpy IMOHKEHHOM (DYHKIIMY MapallMTOBUIHBIX XKEJIC3
CHYDKaeTcs colepKaHue Kalbliys B KPOBYM U yBEJIMYMBACTCS KOJIMYC-

CTBO KIS, YTO BBI3BIBAET TOBBIIICHHYIO BO3OYIMMOCTD, MOABIAIOT- E

cs cymoporu. Ipu HemocTaTke Kanblys B KPOBU OH BBIMBIBACTCS U3
KOCTeit, B pe3y/IbTaTe 4ero KOCTH CTAHOBATCS TMOKUMY, IIPOMCXOLHT
pasmsruenue Kocreit. [Tpy runep@yHKIMY NapalIMTOBUIAHBIX KEJIE3
KaJIbLIAI OTKITAABIBAETCA B CTEHKaX KPOBEHOCHBIX COCYNOB, B MOUKAX.

Haanoyeunnku

HaanoueyHnK, Wix HAIIIOUYEUHAas XKeJie3a, COCTOUT U3 IBYX XKeJjes,
Pa3IMYHBIX 11O IPOMCXOXICHHIO, CTPOSHHIO 1 dynxmusam. [epudepu-
YeCKIe CIOM HAIMOYEYHNKA COCTABIIAIOT KOPKOBOE BElECTBO. BHYTpI
opraHa HaXoJUTCcsl MO3roBoe BemlecTBo. HafmoueyHuk pacronaracres
HaJl BEpXHUM TOIIOCOM MOUKM. Macca 0iHOTo HalIo4etHuKa y B3poc-
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Puc. 1. ipoGreHue 3UroThl X1 00pa3oBaHIe 3apOABIIIEBbIX JINCTKOB. A — OIUTONOTBO-
penvie: 1 — CrepMaTo301IT; 2 — AMIICKIICTKA; B; B — npo6nenue 3uroTsy; I' — Mopysiobac-

“ryna; 1 — sM6probact; 2 — TpodobIacT; I — 6nacromucra: 1 — sM6pro0IIacT; 2

TpotobacT; 3 — MoNocTs aMHIOHA; E — GnacromucTa; 1 — 3M6probIacT; 2 — I0JI0CTh
aMHMOHA; 3 — GJIacTOIIeNb; 4 — SMOpHOHATBHAS SHTOAEPMA,; 5 — aMHUOTUYECKUI
smamesmit; JK — W 1 — sKTonepma; 2 — SHTOIEpMa; 3 — Me3ofepma
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Puc. 3. [Tomepeunsrit pa3pes Yepe3 Tero 3apofpliiia (cxema): 1 — HepBHas TpyOKa;
2 — xopma; 3 — aopra; 4 — CKIIEPOTOM; 5 — MUOTOM; 6 — IepMaToM; 7 — IIepBAYHAS
KMIIKa; § — TIOJIOCTH Teta (1eioM); 9 — comaroruieBpa; 10 — cruiaHxHoIuieBpa

Puc. 13. HepBHbIe KIIETKH: | —HepBHBIE OKOHYAHUST; 2 — ISHIPUTHI; 3 — HEMPUT (aKCOH);
4 — TeJI0 HEPBHOM KIIETKU

Puc. 6. CtpoeHue muroaemMmbl: 1 — mumumsl; 2 — ruapodo0Hast 30Ha JTUTUAIHBIX
MOJIEKYJT; 3 — GEIKOBBIE MOJIEKYJTBI; 4 — MOTMCAXapUIbI NIMKOKAIKCA
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Pric. 71. CtpoeHue TiatieHTh: 1 — IynodHast apTepyst; 2 — MyTMoYHas BeHa; 3 — IyIod-

HBIA KaHATUK; 4 — aMHUOTWYCCKWU SIUTENWH; 5 — IUIACTMHKA XOPUOHA;

6 — cyOXOpHOMIATbHAL IIE/h; 7 — KIETOUHBIN OCTPOBOK; 8 — GasaybHBIi Tpodobact;

9 — crmpanbHble aprepuy; 10 — mermmyanbHble BEHBI; 11— MeXBOpcHHYATOC

TIPOCTPAHCTBO; 12 — (PMOPUHOBHIE MONOCKH; 13 — KOHTAKTHBIE BODCUHKY; 14 — IUiareH-

TapHbBIe Heperopoiku; 15 — mumomerpuit; 16 — menmayaabHas 000IOYKa,
17 — tpyGuarsiii pudbprH; 18 — KpacBo CUHYC

Puc. 16. Ctpoenue ocTeoHa: 1 — KaHaI OCTCOHA; 2 — KOHIEHTPUYECKIE KOCTHBIE
TUTACTUHKY; 3 — KOCTHBIE KJIETKH (OCTEOLUTHI)




Puc. 73. Crpoenue mMMOOMITHOTO Y3eIIKa B CTEHKE TOHKOM KMIIKY: 1 — JIMMbouIHBIA
Y3€JI0K; 2 — LIEHTP Pa3MHOXECHUS JTMMDOWITHOTO Y3€/IKa; 3 — MBIIIIeuHas IIaCTUHKA
CIIMBUCTOM 000JIOUKH; 4 — CIM3UCTasT 000I0UKA KUIITKHI; 5 — BOPCUHKU KUIITKA

Puc. 74. PacnionoxeHvie THMMOMIHBIX 00pa3oBaHMil B ceeseHKe: | — GpubposHast

Karicysia; 2 — TpabeKyJia; 3 — BeHO3HBIE CUHYCBI; 4 — MakpodaraapHo-TMMborIHag

MyTa (/UUICOUN); 5 — KMCTOYKOBBIE apTEPUONbI; 6 — LIEHTpaIbHAs APTEPHS; h=

TIIM@OMIHBIA y3eII0K; 8 — nuMbouaHas repuapTepuaibHast MydTa; 9 — KpacHas

mynena; 10 — mymsapHas aprepus; 11 — ceneseHOYHad BEHa, 12 — ceme3eHOYHAS
aprepust; 13 — TpabeKysIpHbIE apTepysi U BeHa



Puc. 76. Ctpoenue mumbatiieckoi cucTeMbl: 1 — IuMbaTHyecKie COCyabl JIAIIA;
2 — NOIHVKHEYETIOCTHBIE TMM(aTUIeCKIe Y3IIbL; 3 — JTaTepaTbHbIe HISHHbBIE TMMba-
TUYECKUE Y3/IbI; 4 — JIeBBI IPEMHBII CTBOJ; 5 — JIEBBIA MOIKIIOYNYHBINA CTBOIL,
6 — TPYIHOM MPOTOK; 7 — OKOJIOTPYIMHHBIE Y3/IbL; 8 — MOAMBINIEYHbIE TUMPATUIECKIE
V37IbI; 9 — KuIlieuHbIi cTBOM; 10 — IMOBEpXHOCTHBIE TAM(pATHUECKIIE COCY/IBI BEPXHEN
KoHeuHocTH; 11 — obIiue ¥ HapyKHbIe TTOMB3IONIHbIC TUM@PATUICCKIES Y3IbL;
12 — MoBepXHOCTHBIE TTaXOBbIe TUM(ATUIeCKHE Y3IbI;, 13 — MOBEpXHOCTHBIE MMMaTH-
YECKME COCY/IbI HIDKHEN KOHEUHOCTH; 14 — MpaBbIii MTOSICHITYHBIM CTBOJT

Puc. 80. KpoBeHocHas crcTeMa (obiiast cxema): | — jeBast COHHas apTepust; 2 — Jie-
Basl BHYTPEHHSIS IpeMHas BeHa; 3 — yra aopThl; 4 — JIeBbIe IIOMKIIIOYMIHbIC apTe-
pUS 1 BeHa; 5 — JIeBasl JIENOYHAsT apTepyist; 6 — JIETOUHbIN CTBOJ; 7 — JIEBBIE JISTOTHEBIC
BEHBI; 8 — cepile; 9 — HUCXOIAIIAs 9acTh aopTel; 10 — mieveBas aprepus;, 11 — apre-
puist XKeqyaKa; 12 — HYDKHsIs 1ojiasi BeHa; 13 — oOLe JIEBbIe TIOAB3IOLIHbIC ApTepHsl
v BeHa; 14 — GempeHHas apTepyst; 15 — monkoseHHast apTepust; 16 — 3anHAs OoIbIIe-
GeprioBast apTepus; 17 — nepemrsist Gomple6eprioBast apTepys; 18 — aprepru 1 BEHbI
ThUIA CTOIBL; 19 — apTepuy 1 BeHEI TojIeHu; 20 — OexpeHHasd BeHa; 21 — mpaBbre
BHYTPEHHHME TIOIB3IOIITHEIC apTepysi 1 BeHa; 22 — IpaBble HapyKHbIC TTOAB3IOIIHbBIE
apTepyd U BeHa; 23 — MOBEPXHOCTHAsI JTATOHHAS Iyra (apTepuanbHas); 24 — jyde-
BBIE apTepys U BeHa; 25 — JIOKTEBbIe apTepus U BeHa; 26 — BOPOTHAsI BEHA,
27 — TUIedeBbIe apTepysl ¥ BeHa; 28 — TIOIMBIILIECYHbIe apTepys ¥ BeHa; 29 — BEPXHSIsT
moJas BeHa; 30 — mpaBas IDIEYEroIOBHAsE BeHa; 31 — IUIeYerolIoBHOM CTBOI;
32 — neBasi IVIEYEroJI0BHAsA BEHA



Puc. 85. Cepite. Bun criepemy: | — JIETOYHBIN CTBO; 2 — JIEBOE YLIKO; 3 — MEPEIHss

MESICKeTyIOYHAasl BETBb JIEBOM BEHETHOH apTepuu; 4 — OONbIlasd BeHa Cep/a;

5 — JIeBBI XeJIyLo4eK; 6 — MpaBbIil XeTyIouek; 7 — IpaBas BeHeYHast apTepus;
8 — npasoe yIko; 9 — myra aoptsl; 10 — BepXHss IT0JIas BeHa

Puc. 88. Bosblioii (TenecHbli) U MaJblii (JIETOYHBII) KPyTH KpOBOOOpALLECHNS:

1 — ceprme; 2 — aopTa; 3 — UPEBHBII CTBOJ; 4 — COCYIBI XKETY/Ka, 5 — cocypl CeIe3eH-

ki, 6 — OpbDKeeuHast aprepus; 7 — COCYIbI TOHKOM ¥ TOJICTOW KHUIIOK;

8 — COCYIBI TYJOBULIA U HIDKHUX KOHEYHOCTEH; 9 — HYCKHAIS TOJasl BEHA,

10 — BopoTHas BeHa; 11 — cocyjipl MeYeHN,; 12 — redeHOYHAs BeHa; 13 — JerouHbI

cTBOI; 14 — BepxHss TONast BeHa; 15 — JIeroYHbIC BEHBL, 16 — cocymsbl JIETKUX,
17 — cocyjIpl TOJIOBBL U IIEH



Prc. 89. Aprepun TOJI0BHOIO M03ra. ApTepHUaNbHbIi Kpyr Mo3ra. Bun cHusy:
1 — mepenHsas CoenUHITE IHHAS apTepyst; 2 — TIEPEMHsIsT MO3roBast apTepusl; 3 — BHYT-
PEHHSIS COHHAsl apTepyist; 4 — CPEIHSIST MO3TOBAsT APTePHsT; 5 — 3aIHSASA COSAUHUTENb-
Has apTepust; 6 — 3aIHIsI MO3I0Bas apTepus; 7 — OaswIsIpHasi apTepust; 8§ — MO3BOHOY-
Has apTepus; 9 — 3amHsIs HYDKHSIT MO3KeuKoBast aprepust; 10 — mepemHssa HIKHAA
MO3XKeuKoBast aprepust; 11 — BepxHsIsl MO3XKEYKOBasi apTepys

Puc. 90. Aprepuu BepxHeit KoHeuHOCTH. By criepenn: 1 — redyeBast apTepus;
2 — my6oKas apTepust [Uieva; 3 — MOIIONIaTOuHAs! apTepyst; 4 — NMepeiHss apTepys,
OKpYXaIolast IIEYEBYIO KOCTh; 5 — IOAMBIIIeYHAs apTepyst; 6 — MOAKIIOYMIHAas
aprepusi; 7 — obLIast COHHast apTepus; 8 — IUICYETONIOBHOM CTBOJ; 9 — BEPXHSAS JIOK~
TeBas KoJUlaTepaibHas aprepust; 10 — HIDKHsIS JIOKTeBas KoJUlaTepaibHas apTepust;
11 — nokreBas aprepus; 12 — MEXKOCTHas1 apTepus; 13 — jaydeBasd apTepus,
14 — miy6okas TafoHHad Ayra; 15 — moBepxXHOCTHAs JJafoHHas Ayra; 16 — obuiue
HasblIEBbIe apTepui; 17 — COOCTBEHHBIE MTANIBLEBLIE apTEPUI
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Puc. 93. Aprepun HIDKHE KoHeuHOCTH. Bun criepenu: 1 — HapyskHasl TIOAB3IOLIHAS
apTepust; 2 — obIIIast TOAB3AOIIHAS apTepys; 3 — BHYTPEHHSISI MOAB3IOIIHAS apTe-
pust; 4 — 3anuparenbHast apTepust; S — apTepusl, OKpyKarolias 6eqpeHHYI0 KOCTb;
6 — mryboKas apTepust 6enpa; 7— GempeHHas apTepust; 8 — HUCXOISIIAs KOJIeHHast
aprepus; 9 — MenuambHast BepXHsIS KolleHHast aprepust; 10 — momkoneHHast apTepust;
11 — 3agpsas GomblebepiioBasd apTepust; 12 — ManoOeprioBast aprepust; 13 — ThUTbHAs
aprepus cTombl; 14 — myroBast aprepust; 15 — MeauanbHas MONOIIBEHHASI apTEPUST;
16 — monorBeHHas ayra; 17 — natepasibHasi TONOIIBEHHASA apTepust; 18 — mepenHsis
GosblredepIIoBast aprepust; 19 — natepaibHasi HUXKHSISI KOJIEHHAS apTepust
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Puc. 94. [ToBepXHOCTHBIE BEHBI TeNa YeJIOBeKa: | — MOBEPXHOCTHASI BUCOYHASI BEHA;
) — nuiieBasl BeHa; 3 — HapyXHad sipeMHasi BeHa; 4 — IepeaHsisl SpeMHasi BeHa;
5 — naTepaabHas OIKOXHASI BeHa PYKH; 6 — IMOBEPXHOCTHAS JIANOHHAS BEHO3HA
Oyra; 7 — MeIuaibHas TOIKOXHAs BeHA PYKHU; 8 — MPOMEXYTOIHasI BEHA JIOKTH,
9 — rIOBepXHOCTHAs HamupeBHas BeHa; 10 — Oonblras MOJKOXHAs BEHA HOTH,
11 — ThUTbHAS BEHO3HAs yra CTOIBL; 12 — MOBEpXHOCTHAS BEHO3HAs CETh KUCTH
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Puc. 103. KopkoBbiii 1ieHTp 0611ei uyBcTBUTeBHOCTU. Ha prucyHKe 0003HaYeHa

MPOEKIIMS YacTeli TeJla 4eJOBEKa Ha 06JIacTh KOPKOBOTO KOHIIA aHAIM3aTopa 00-

116} YyBCTBUTEILHOCTH (IIOCTLIEHTPATbHON N3BIIMHEL). CxeMa paspesa IoJIylia-

puist GOJIBIIOTO MO3ra BO (GPOHTAIBHOM TIOCKOCTH: 1 — IOCTUEHTPaTbHAS N3BUIIN-

Ha; 2 — BUCOYHAs JO0NS MO3ra; 3 — OOKOBas (JarepanbHasi) 6oposia; 4 — 60KOBOI
JKEJIYIoYeK; 5 — MPOIOJIbHAS LIENb TOJIOBHOTO MO3Ta

Puc. 104. KopkoBblii LIEHTp ABUTaTeTbHOTO aHatm3aropa. Ha pucynke o6o3HaveHa

MIPOEKIIMS YacTel Tela YeJIoBeKa Ha 001acTh KOPKOBOTO KOHIIA IBUTaTeIbHOTO

aHamM3aTopa (IIpeJUeHTPATLHOM U3BITMHBI). CxeMa pa3pesa HOJIyIiapyst OOJBbIIOro

MO3ra BO (DPOHTAITHHOM ITIOCKOCTH: | — MpeIeHTpambHas M3BIIMHA; 2 — BUCOYHAsT

IoJIsT Mo3ra; 3 — GokoBas (JraTepayipHast) 60po3aa; 4 — OOKOBOM KENyIoYeK;
5 — IIpOIOJIbHAsI IIETH TOJIOBHOIO MO3ra

JI0TO YeaoBeka cocTapiiger 12—15 r. Haamoye4yHUK IMOKPBIT COETNHN -
TEJILHOTKAHHON KaIlCyJIOi, OT KOTOPOM BIJIyOb XKeJIe3bl OTXOIAT TOH-
KM€ TIPOCITOMKI. DTH MPOCTONKH Pa3NeIIoT €ro KOPKOBOE BEIECTBO
Ha MHOXKECTBO 3IUTEINATBHBIX TSKel, OKYTAHHBIX TYCTOM CEThIO KPO-
BEHOCHBIX KaIJUISIPOB.

B koproeom eemecmee pa3nuialoT TPU 30HBI: KIIYOOUKOBYIO (HapyXkK-
HYI0), IYYKOBYIO (CPEIHIO) M ceTyaryio (Ha IPaHMIEe ¢ MO3IOBBIM
BelecTBoM). Kiybouxosas 30na 00pa3oBaHa MEIKUMU KJIETKAMM, pac-
MOJIOKEHHBIMU B BUZIE KiIy60ukoB. CaMyio IIMPOKYIO YacTh KOPbI 06-
pasyeT nyukoeas 301Ha. KpynHble ee KJIETKM PacIojiaraloTcs JUIMHHBIMK
TSKaMM, OPUCHTUPOBAHHBIMU MEPIIEHIVKYIISIPHO K TIOBEPXHOCTH Opra-
na. B y3Koii cemuamoti 30ne KJeTKU 06pasyloT MeIKue CKOIUIeHUs (Tpyri-
116l KJIeToK). KileTku 3TuX 30H BBIPAOATHIBAIOT Pa3JIMYHBIE TOPMOHBI.
B x1y004YKOBOM 30HE 06Pa3ylOTCs MUHEPATOKOPTUKOMUIB! (AJIbI0CTE-
POH), B IIYYKOBOM — TIIIOKOKOPTUKOMIBI (TUAPOKOPTU3ZOH, KOPTU3OH
11 KOPTUKOCTEPOH), B CETYATON — aHAPOTEHBI, 3CTPOreHbl U MpPOrec-
TEPOH.

Moszoe0e eemwecmeo HaIIIOUETHUKOB OOPA30BAHO CKOILIEHUAMU
KPYITHBIX (XpoMahGUHOIIUTOB), PA3ACIEHHBIX CUHYCOMTHBIMI KaITHII-
asipamu. Pasnuyalor 1Ba BUa KIETOK: nuHedhpoyumol, BbipabaThIiBa-
JOlIMe aapeHaluH, U HOpInuHedpoyumsl, CEKPETUPYIOIIME HOpAIpe-
HaJIMH.

Topmonvt naonoueunvix jHceae3 BIVSIOT HA PA3IUYHbIE XKU3HEHHBIE
IPOIIECCHI B OpraHu3Me — Ha 0OMeH 0eJIKOB, XUPOB, YIJIEBOAOB, BOJI -
HO-COJIEBOE paBHOBecHE, DYHKIIMM CEpACYHO-COCYIUCTON CHCTEMBI,
HEPBHYIO CUCTEMY.

T'opMmoHbI (MuHeparokopmuiouds, — aabIOCTEPOH U [p.), BBIIEIISIE -
MBIE KIIETKAMHU KJIyOOUKOBOM 30HBI, yBEIMINBAIOT B He()poHax MoYex
peabecopbumio: (BcacklBAaHKWE) U3 TIEPBUYHON MOYM HATPUA U XJI0pa U
YMEHBIIAIOT peabcopbImio Kamus. B cBI3H ¢ 5TUM B KpOBU BO3pacTaer
KOHLEHTPALMsi HATPUs, YTO BEIET K 3aAePXKe BOAB B TKaHsaX. Ilpu
HENOCTATOYHOM MPOAYKIIUN U Cab0# ceKpeluy MUHEPanOKOPTUKOM -
0B peabcopOlmsT HATPUS W XJIOpa yMEHBIIAETCsd, OPraHu3M TepseT
GOJBILIOE KOJMUIYECTBO BOMBI, YTO MOXET IMPUBECTU K 00€3BOXKNBAHUIO
U CMEepTH.

Tnroxoxopmurkouds: (TMIPOKOPTU30H, KOPTU30H ¥ KOPTUKOCTEPOH),
CeKpeTHpyeMbIe KJIeTKaMU IyYKOBOM 30HBI, PEryIMpPYyIOT 0OMeH Oen-
KOB, JKUPOB U YITICBOJIOB, ITOBBIIIAIOT B KPOBU COAEPXKAHUE caxapa 3a
cueT 06pa3oBaHUs €T0 U3 OEJIKOB U KMPOB B IIEYEHU, YCHUINBAIOT MO-
OMIM3ALINIO XUPa U3 KUPOBBIX nero. [Toa BIusHuEeM TIIOKOKOPTUKOU -
JOB IMPOILIECCHI pACIICILICHNS GETKOB MPeodaafaioT Hal UX CUHTE30M.
I II0KOKOPTUKONIBL MOMIEPXKABAIOT TAKXKe HOPMAIBHYIO (YHKIIMIO
IOYEK, OHM YCKOPSIOT oOpazoBaHME MEPBUYHOM MOYM B ITOYEYHBIX
kyooukax. I'MOKOKOPTHKOMALI CHUKAIOT BOCHAJINTEIbHEIE TTPOLIECCHI
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U aJuleprudeckue coctostHUsl. I103ToOMy X Ha3plBAIOT MPOTUBOBOCTIA-
JUTEIbHBIMH TOPMOHAMH. DTH TOPMOHBI OBLILIAOT YCTOWIUBOCTDL K
cTpeccaM, CIocoBCTBYIOT MPHUCIOCOOIAEMOCTH OpraHU3Ma K Hebita-
FOIIPHUATHBIM BO3ACHCTBUSAM cpelbl. HelocTaToK IIIIOKOKOPTAKOUI0B
CHMXAeT CONPOTUBISEMOCTb OpraHM3Ma K pasiu4HbIM 3aboJIeBaHU-
M, GOJIe3HM MPOTEKAIOT TAXKeJIee.

ITonoevie 2opmorbr (AHAPOTEHBI, 3CTPOIEHBI), 00pasyoUUecs B CET-
yaTOM 30HE HAAMOYEYHUKOB, MPOSBISIOT CBOE JEHCTBUE B IIETCKOM
BO3pacTe, KOTja BHYTPUCEKPETOPHAs (YHKIMS TIOJOBBIX XKEJIE3 elie
MaJia, U B CTapYECKOM BO3pacTe, B [IEPUOM YracaHMsl MOJIOBBIX XKeEJIE3.
B 5T TIepUOIBI XU3HU YeJIOBEKa AESITEIbHOCTh CETYATOM 30HBI KOPbI
HaIIIOYeYHHUKOB SIBJISIETCS €IMHCTBEHHBIM UCTOUHMKOM CEKPELIUM aH-
JPOTEHOB W 3CTPOTEHOB.

B MO3rOBOM BELIECTBE CUHTE3UPYIOTCS A0peHaAUH U HOPAOPeHAAUH,
OoTHOCAIIMeCS K Kamexosamunam. HopaapeHanuH noaacpXKuBaeT To-
HYC KPOBEHOCHBIX COCYI0B. KpoMe 3TOro, OH MPUHUMAET Y4acTUC B
nepenade BO3OYXIEHHUS C CHHANTUYECKUX HEPBHBIX OKOHYaHUH Ha
VIHHEPBUPYEMBIE OPTaHBbL.

AIpeHaJIMH YCWIMBAET U yyallaeT COKpalIeHHe Ceplla, NMOBIIACT
BO30YIHMMOCTb MUOKap/a (CepIeYHOM MBILILbI). AIPECHAINH CYXKNBAET
KPOBEHOCHBIE COCYIBI (aPTEPHOJbI) KOXM, CKEJICTHBIX MBILIL, BHYT-
peHHHX opraHoB. [lon BAMSHWEM aIpeHalTMHA MOTOpPHas (yHKLHA
XKeTyIKa U KULIEYHHKA ocIabiseTcs. AIpeHaluH BbI3bIBAET COKpalle-
HUE [IaAKON MyCKYJIaTyphl XeJUHbIX ¥ MOUEBBIBOAALIMX MyTeH, MaT-
KJM M BJIaraJiMiiia, MBILILBI, PACIIMPSIOILEH 3payoK. AlpeHaluH pac-
caabrsieT MBIIILUB OPOHXOB, TIO3TOMY 3TOT Npernapar MPUMEHSIOT IPU
GPOHXOCITA3MAaX K 115 JiedeHWsi GOJbHBIX OPOHXMATBHO acT™Oit. Biaunss
Ha OOMEH BELIECTB, AAPEHAIMH YCUIMBAET PACILETUIEHNE B TICYEHU U
MBIILIIAX DIMKOTeHa 0 DII0KO03bl. [I110K03a IPY 3TOM TTOCTYTAeT B KPOBb
M MICIIOJIB3YETCS B KAYECTBE IHEPTETUUECKOTO BEUISCTBA.

AJIpeHATMH CHOCOGCTBYET MOBBIILEHUIO BO3OYAMMOCTH PELENTO-
POB HEPBHOM CHCTEMBI, OCOOEHHO CETYATKH IJ1a3a, a TaKXKE OPraHoB
cnyxa W paBHoBecHsi. [Ipy CHJIBHBIX MOUHMAX (Pe3Koe OXJIAXKICHHUE,
BHE3alHas pafoCTh, YPE3MEPHOE MBILIECUHOC HAIpPsiKEHHUE, CTpax,
THEB) YBEJMYNBAETCS BLIOPOC aipeHaINHa B KPOBb. ITOT (hakT CBUIE-
TEJbCTBYET O BIAMAHUM Ha (PYHKUNU MO3rOBOTO BEUIECTBA HAAMOYEH-
HUKOB HEPBHOM CHUCTEMbI, B YACTHOCTH €€ CUMIATHYECKOro OTAENA.

BHI(OK[)PIHHaH 9aCcTh NOJIOBBIX IKE€JIC3

HoJoBsie xKenedbl (IMUKO U SUUHHUK) BbIpabaThlBaiOT MOJOBLIC FOP-
MOHEL B siiuke 3HIOKPHHHYIO (PYHKIIHMIO BBITIOJIIHSIIOT NHTEPCTHLUAITb-
Hble SHIOKPUHOLMTH (KieTKu Jleianra). DTH KICTKU CHHTE3UPYIOT U
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BBLICISIIOT B KPOBb MYXCCKOU HOA080U 20pMOH mecmocmepot (aHApo-
reH), KOTOPHIIi OKAa3bIBacT ICWCTBHE HA PA3IUYHBLIC aHAPOreH-4YyB-
CTBUTEAbHBIE KIETKU MYXKCKOTO OpraHM3ma, CTUMYJAUDYs UX POCT U
(QYHKUMOHAIBHYIO AKTUBHOCTD. [1o BIMAHKMEM aHAPOTEHOB pa3BUBa-
JOTCSl HApYXKHbIE TIOJIOBBIC OPTaHbl, NOSBIAIOTCA BTOPUYHEIE [T00BbIC
[IPU3HAKKU. BaxXHbIM ABNsIETCS BO34EIICTBHME TECTOCTEPOHA HA CriepMa-
toreHe3. Hu3kast KOHLEHTpAIiMsl FOPMOHA TECTOCTEpPOHA aKTHBU3HPY-
€T CIIepMATOTEHE3, BBICOKAS — TOPMO3WUT.

Kencrkue noaoswie 20pmorsl BhIpabaTHIBAIOTCS B sIMYHUKE. KieTkm
(DOJUIMKYTAPHOTO SMUTENUS BLIPAOATHIBAIOT Icmpoeerivt (POJUTUKYIINH),
JIOTEOLIUTH! (KJIETKU XeJITOro Tejla) CEKPEeTUPYIOT npoeecmepoH. DCT-
pOreHbI BIMSIOT HA Pa3BUTHE HAPYXHBIX XEHCKUX 10JI0BbIX OPTAHOB,
BTOPHYHbBIX TIOJIOBBIX MPU3HAKOB, HA POCT U Pa3BUTHE OMOPHO-ABUTA-
TEJILHOTO aflfapara, obecreyrBas pa3BUTHE TENA 10 XKEHCKOMY THILY.
ITporecTepoH OKa3bIBaeT BAWSHME HA CIM3UCTYIO ODOJIOYKY MATKH,
roTOBd €€ K MMIUIAHTALMUA OTUIOJOTBOPEHHON AMLEKIETKUA, POCTY U
Pa3sBUTHUIO TLIOAA, PA3BUTHIO TUIALIEHTBHI, MOJIOYHBIX XEJIE3, a TaKKe
3aJepXKUBAET POCT HOBBIX (POJIITUKYJIOB.

DHAOKPHHHAS YACTh NOKENYI0UYHOMN XKeJie3bl

DHAOKPHHHAS YACTh MOUKEJTYAOYHOH Xeliesbl (ITaHKpeaTH4eCKue
OCTpPOBKH, ocTpoBKH JlaHrepranca) obpa3oBaHa KJIETOMHBIMM CKOTI-
JIEHUSIMH, 60TaThIMU KPOBEHOCHBIMH KanmwuisipaMu. O61i1ee KOINYECTBO
OCTPOBKOB |1—2 MuH, a auameTp Kaxnoro cocrapiseT 100—300 MkMm.
B naHKpeaTM4eckKux OCTPOBKAax IpeobafaloT Tak Ha3blBacMble OeTa
(B)-xneTku (60—80 %), KOTOpbIE CEKPETUPYIOT TOPMOH UHCYAUH.
B maHKpeaTHueCKUX OCTPOBKAX TaKXKe UMeloTcs anbda (o) -KieTku (10—
30 %), BbIpabaThLIBAIOLINE 22/0KA20H. B TOmXeNy104HO Xeese obpa-
3yeTcs TAKXKe JUITOKAWH, CIIOCOOCTBYIOILMHA OKMCIEHHNIO XUPOB B I1e-
YeHM, BarOTOHMH, YCHWIMBAIOUIMIF aKTUBHOCTH OJIyXKIAIOUIMX HEPBOB
U TOBBILLAIOIIMAIA TOHYC TApaCHMIATHYECKOro OTAENA BereTaTHUBHOM
YacTH HEPBHOM CUCTEMBI, M LIEHTPOTIEHUH, CTUMYJIUPYIOIINIT HEPBHbIC
KJIETKM /IBIXATEJBHOTO LEHTPa U PACIIMPSIOLIMI OPOHXU.

FOPMOH HHCY/IMH YCUAUBAET MEPEXO NIIOKO3LI M3 KPOBU B KJICTKU
[e4YeH!, B MbILLIEYHbIe BOJOKHA CKEJETHBIX MbIUIL, B KJIETKH Cepaed-
HOTO MMOKAp/A U IIaXKOH MycKyaaTypbl. B 3TUX opraHax noj BIMsSHAEM
VHCY/IMHA U3 TJIIOKO3bl CUHTE3UPYETCs! MIMKOreH. MHCY/IMH CIocoOCTBYET
TaKKe MOCTYTLIEHMIO TIIOKO3bI B KUPOBbI€ KJIETKH, Ii€ U3 HEE CHHTE-
3UpYIOTCA XKUphl. MHCYIMH YBEJIMYUBAET [IPOHHIAEMOCTb KJIETOUHBIX
MeMOpaH 11 aMUHOKMCJIOT, YTO BAXKHO /JIS1 CUHTE3a OEJIKOB.

Taxum 06paszoM, Gnarojgapst UHCYJIMHY, [JIIOKO3a UCIIOJNb3YeTCs B
KJIETKAX B KAUECTBE U DHEPreTHISCKOro, ¥ MIaCTUYECKOro MaTepralia.
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I'nrokarou neiicTByeT MHaye, YeM MHCYIMH. ['II0KaroH pacuierisiet
[JIMKOTEH B TNeYeHH M TIOBBIIIAET COAEPXaHME caxapa B KPOBH, a TaK-
K€ YCUIIMBAEeT pacIleIieHHe X1Upa B XXKUPOBOM TKaHU.

Cekpelvst 1 MHCYJIMHA, ¥ [VIIOKAaroHa KOHTPOJMPYETCS BEreTaTUB-
HOM 4aCTbIO HEPBHOM CUCTEMBI. BIIyXnarolmii HepB yCuinBaeT obpa-
30BaHMAE MHCYJIMHA, 3 CUMIIATHYECKUH OTAEN LEeHTPATBbHOW HEPBHOM
CHCTEMBI TOPMO3UT ero ceKpelnio. IToBbllIIeHHOE COlepXXaHue caxapa
B KPOBH BO BpeMsl MHUIIEBapeHNI BEACT K YCUTIEHUIO CEKPETIMU MHCY-
JINHA B CBSI3W C aKTUBH3aIMel saep OMyXIaiouIMX HEPBOB. YMEHbLIE-
HHe KOJMYEeCTBa caxapa B KPOBU TOPMO3UT CCKPELMIO UHCY/IMHA, B
3TO BpeMs YBeJWUYMBAeTCS BBIACJIICHME IJlOKaroHa. TakuM oOpa3oM,
0s1arogaps BBIACAEHHIO TO MHCYJIMHA, TO TIIOKAaroHa Win o0OUX rop-
MOHOB OJHOBPEMEHHO MOIAEPXKUBACTCI MOCTOSHCTBO COMEPXaHUS
caxapa B KpoBM Ha yposHe 80—120 mr%.

HenocratouHOCTh BHYTPUCEKPETOPHONH (DYHKIIUM MOIKENYLOYHON
JKeJie3bl TMTPUBOAUT K TSDKEIIOMY 3a00JieBaHMI0 — caXxapHOMy AuadeTy
(caxapHoMy Moueu3HypeHU10). [Tpu 31oM 3ab0neBaHUM U3-3a HENOCTAT-
Ka MHCYJHHA pe3KO YBEIMUMBACTCA COOCPXKAHME caxapa B KpOBH, A0C-
trrag uHoraa 300—400 mr. I1pu HatmyMK caxapa B KPOBY B KOIMYECTBE
6osee 150—180 Mr caxap mosiB/isieTcsI B MOYE M BBIBOJAUTCSI U3 OPraHU3-
Ma. Takoe cocTosiHUe Ha3bIBaeTCs TIMOKO3ypHueil. Caxap BbIIEASETCS U3
opraHu3Ma BMeCTe ¢ 60JIbILIMM KOJTUYECTBOM BO/ABI. B TeueHUe CYyTOK y
TAKoro GOJIbHOTO BHIBOAUTCS M3 opraHu3ma no 4—>5 1 Bofel. Ilpu atom
HapyuialorTcss oOMcHHBIC TPOLECCHI, Pe3KO BO3PACTAET PacXOLOBaHMWE
GEJIKOB M XUPOB, SBISIONINXCSI NCTOYHMKOM 3Hepruu. B pesynbrare B
OpraHM3Me HaKaruIMBaloTCs MPOAYKTEI HEMOJHOTO OKHUCIEHUS XKUPOB U
MPOMEXYTOUHBIX BEIIECTB PACIICTUICHUA OCIKOB. Y OOJIBHBIX MTOSIBIISIET-
¢ CWIbHAS XaXIa, HapylaloTcsl (QYHKIIUM CepieuHO-COCYIMCTON U
JIbIXaTeIbHOM crcTeM, HabioaaeTcs ObICTpast yTOMIISIEMOCTb.

Tpy HegoCTAaTKE WM OTCYTCTBUM B OPraHW3Me UHCYJIMHA OOJIbHbIE
caxapHbIM OHabeTOM IOCTOSHHO YNOTPEO/IsI0OT MHCYIWH, TO3MPOBKa
KOTOPOTO JOJIKHA CTPOro KOHTpOJHpOBaThes. Ilepeno3upoBka UHCY-
JIUHA MOXeT MIPHBECTH K PE3KOMY YMEHBIICHUIO COACPXKAHHUS Caxapa B
KpPOBHY, B pe3ylbTaTe YeTO MOXET HACTYNMTh TaK Ha3blBaeMmasi [UIIO-
DIMKeEMUUYEcKast KoMa. B TakoM ciiydae 1okasaHO HEMEIJIEHHOE BHYT-
PHMBEHHOE BBEACHUE TITIOKO3BI.

IIInmkoBuaHOE TEJO

IMnmkosuanoe Tejao (3nugn3 Mo3ra) pacrojaractcs B 00po3/e Mex-
Iy BEPXHUMH XOJIMHUKAMM ITACTMHKY KPBIIIH (YETBEPOXOJIMHS) Cpell-
Hero Mo3sra. 3nugu3 UMeeT OKpYIIyIo opMy, Macca ero y B3pocjioro
yejloBeKa cocTaBisieT npuMmepHo 0,2 T.
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V anudusa BEIASASIIOT IBa THTIA XeJIe3UCThIX KJICTOK. OTHM KIIETKU
KPYITHbIE, OTPOCTUATBIC. DTO AUHEAA0yUmbl, KOTOPBIE PACIIoNaraloTcs
PEMMYILECTBEHHO B LIEHTpe AoJiek. Jlpyrue KNeTKu equdaibhbie, OHN
HaXOISITCS TJIABHBIM 00pa3oM No nepudepuu I0JeK.

Dnudus aBisieTcs BaxHeWel Kene3oii, KoTopas BAusieT Ha PyH-
KIUNU aaeHo- U HeHporumnopusa, WKUTOBUIHON U TAPAILUTOBUIHbIX
KeJe3, HaAMOYeUHHKOB, TTOJIOBBIX Xejle3, MTAaHKPEeaTUIEeCKUX OCTPOB-
KOB. Dnindu3 oKa3pIBaeT Ha 9TH XeJe3bl KakK NpIMoc AEHCTBUE, TaK U
OroCpeIOBAHHOE — Yepe3 runoralaMyc. dnudus odnagaeT HeHpocek-
PETOPHON NESATETBHOCTBIO, MUHEAJOUUTH CUHTE3UPYIOT MENATOHUH,
CEPOTOHUMH U P TIOJUIENTHIOB, KOTOpbIe 001a1al0T TOPMOHAIBHBIM
neiicteueM. B 1o Xe BpeMst (byHKIUM 3nM(pH3a UMEIOT YETKUIA CyTOU-
HBI PUTM. DTOT PUTM CBSI3aH C OCBEUIEHHOCTBIO. MeTaTOHWH CHHTE-
3UPYETCS HOUbIO, OH SIBISICTCSI aHTAaTOHUCTOM MEJIaHOLIMTCTUMYJIUDY-
omero ropMorna (MCI'), BuipaGaTbiBaeMOro B THMMOMMU3E, a TaKKe
TOPMO3HT BbleJICHHUE JTIOTCUHU3NPYIOLILEro ropMoHa. CepOTOHHH CUH-
TE3UPYETCS AHCM.

Drnu¢u3 0xasblBaeT BIUSHUAE Ha MOJIOBOE CO3pEeBaHME, Ha (PyHK-
LM TIOJIOBBIX XeJie3, Ha COH U OOAPCTBOBAHUE.

OHHOYHBIE TOPMOHONPOAYHHPYIOIIHE KICTKH

OMHOYHBIE FOPMOHONPOAYIMPYIOIMME KJIeTKH (Iuddy3Hass S5HAOK-
PUHHAasl CHCTeMa) — 3TO Pa3JUYHbIE TO MPOUCXOXIEHUIO U CTpoe-
HUIO KJIETKM WJTU TPYIIH KJIETOK, KOTOPbi€ MPOAYLUPYIOT GUOJIOIU -
YyeCKM aKTHBHBIE BELUECTBA, 00J1a1al0lIe TOPMOHAIBHBIM A€ HCTBUEM.
K nnddy3Hoit sHIOKPUHHONA CUCTEME OTHOCSIT SHAOKPUHOLUTHI B CJIA-
3UCTOI 060JI0UKE OPraHOB XEIYAOUHO-KUHIEYHOTO TpakTa, napado-
JIMKYJIIPHBIE KJIETKW LIMTOBUAHON XeJIe3bl, CEKPETOPHbBIE KJIETKH B
HEKOTOPBIX IPYTMX OpraHax tejia yenoseka. [opMoHsl kineTok Auddys-
HO-3HIOKPUHHON CHUCTEMBI OKa3bIBaIOT MECTHOE BO3JACICTBUE Ha CO-
CeJIHUE, PSIIOM PACTONIOKEHHEBIE KIETKM (TKaHM) M BAMSIIOT Ha 00-
nme (pyHKUMM OpraHu3ma.

Mopdonornyeckoe u (PyHKUHOHAIbHOE CTAHOBJICHUE
3HJIOKPHHHOTO aINapaTra B OHTOreHe3e

DHAOKPUHHBIE XeJIe3bl UTPAKOT BAXHYIO POJb B TIPOLECCE POCTA U
pa3BUTHA opraHu3Ma. VX ropMoHbl y4acTBYIOT B KOOPAMHALIUM BCEX
dusnomornyeckux GyHKUui, obecrneunBalOT MEPUOANIHOCTL (HYHK-
LIMOHAJIBHBIX TIPOLECCOB OPraHu3Ma — OMOJOTHYECKUX PUTMOB.
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DHAOKPUHHBIE Xejle3bl HAUMHAIOT QYHKIIMOHUPOBATh BO BHYTPU-
yTpoOHOM TepHoae. [OpMOHBI U OHOJIOTHYECKM aKTUBHBIC BEllleCTBA
yXe€ BIUSAIOT HA POCT U Pa3BUTHE SMOpUOHA M fuiofa. bosbinas yacTh
TOPMOHOB HAYMHAET CHHTE3UPOBATHCS YK€ Ha BTOPOM MeCHIe BHYT-
puyTpobHOro passutus. C NOSIBICHUEM B SHIOKPUHHBIX XeJjie3ax pe-
LENITOPOB K TOPMOHAaM TMIOGMU3a MeXAy HUMU QOPMUPYIOTCH CB-
34, OKOHYaTeJIbHOE CTAHOBJIEHHE KOTOPBIX NPOUCXOIMT IOC/E
POXACHUS.

B nocTHaTaJIbHOM IIEPHOE PA3BUTHSI SHAOKPUHHASA CUCTEMA UT-
paeT UCKIIOYUTENHHO BaXHYIO POJIb B IIPOLIECCAX POCTAa U Pa3BUTHS
opranusMa. 1o Hayasa mojaoBOro cCoO3peBaHys Beylllas pOib B pa3sBu-
THU OPraHOB M CHCTEM OpraHu3Ma MPHUHAIJIEXUT TOPMOHY pOCTa,
TOPMOHAaM IUTOBUAHOM Xejle3bl, UHCYJIWHY, a 3aT€M IOJOBbIM rop-
MOHaM. MHOr1e TOPMOHEI, B TOM YHUCJIC TUPCOUAHBIE TOPMOHBE, aH-
IPOTEHHI U 3CTPOTEHEI, OTIPENESIOT HA4aN0 U TEMIIH ITOJOBOTO CO-
3peBaHMUsI.

Tunogus HaunHaer GYHKIMOHUPOBATH ¢ 9—10-1 Henenu BHYT-
pUyTpOOHOro Tiepuona. ¥ HOBOPOXIECHHBIX MaJibYUKOB €ro Macca
0,125 r, y aesouex — 0,250 r. Hanboablu# NpUpPOCT MacChl TUITO-
du3a HabMOAaeTCs B IEPUO/, TIOJI0BOTO co3peBanms. KieTku 3anHen
noau Tunodgu3a co3peBaloT Ha TIEPBOM TOAY XU3HU. Y HOBOPOXIECH-
HBIX UCKJIIOYUTETHBHO BaXHYIO POJIb UTPACT TUPEOTPOIIHBIHI, aJApeHO-
KOPTUKOTPOITHBIN TOPMOHBI M1 TOPMOH POCTa, KOTODPBIN MPOAYLIUPY-
10T KJIETKY aJeHOrunodu3a. YpoBeHb TOPMOHA POCTA CaMbIW BBICOKUI
y HoBopoxaeHHBIX. [lociie poxXaAeHHUs ero cofiepXaHue B KPOBH Cy-
HIECTBEHHO CHMXAETCs, JOCTUTAs HOPMBI B3POCHOTO 4eJ0BeKa K 3—
5 ropam.

HTumosudnas xceaeza B OHTOTEHE3€ HAYWMHAET Pa3BUBATbCS OJHOM
13 TEPBHIX. Y HOBOPOXICHHOTO €¢ Macca cocTasisieT | —5 r, Makcu-
masbHas Macca (14—15 r) Habmogaercs B 15—16 seT. B nocrraTanb-
HOM MepUoje TPOIYKLMS TPHHOATUPOHNHA U TUPOKCUHA BO3PACTACT,
yTo OoOeclieunBaeT yMCTBeHHOe, GM3MYECKOe M ITOJIOBOE Pa3BUTHE.
HexocTtaTok MPOAYKLIMM 3THX FOPMOHOB (0COOGE¢HHO B 3—6 jieT) BbI-
3pIBaeT cjaaboyMmue (KpeTUHU3M). B ieproa 1nojaoBoro co3peBaHus rpo-
UCXOIUT IOIbEM aKTUBHOCTU IIEUTOBUIHOM Xele3bl, KOTOPBIH TpOsB-
JAeTCS B TTOBBILIEHUN BO30YIMMOCTH HEpPBHOW cucTeMbl. CHIXKEHUE
aKTUBHOCTH Xejie3bl Habmoaaetca B 21—30 mer.

Iapawumosudnsie xcenesbi HaumHaOT HOPMUPOBATLCH Ha 5—6-i
Hejiele BHYTPUYTPOOGHOTO Mepuoa. ¥ HOBOPOXICHHBIX Macca XeJie3
COCTaBJSET B CPEAHEM 5 MT, V B3pOCIOro yeiaoBeka — 75—85 mr. Mak-
CUMAJIbHAS! AKTUBHOCTD XeJjie3 HabJIomaeTcs B nepBbie 7 JjieT XU3HU,
0co0eHHO B TiepBble ABa roga. HemoctatouHas nmpoayKUus mapaTrop-
MOHA BBI3BIBAET pa3pylleHue 3yOOB, BHINANCHHUE BOJIOC, a U30OLITOY-
Hasi — TIOBBIIIEHHOE OKOCTEHEHMUE.
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Haonovweunuku y HOBOPOXIAEHHOIO UMEIOT Maccy okojio 7 r. Poct
xKese3 npoucxonuT 10 30 jeT. PazBuTre KOPKOBOTO BEUIECTBA 3aBEP-
1aeTcsl K Havyajay BTOporo rojaa xku3Hu. C caMbIx TepBbIX AHEH Tocie
POXIEHUST TIIOKOKOPTUKOMABI MPUHMMAIOT yyacTue B pealu3aluu
crpecc-peakuyii. Haubonbiasg npoaykKuus IIIOKOKOPTUKOUIOB OTME-
yaeTcd B 1—3 roga, a Takxke B mybepraTHOM nepuoae. Mo3roBoe Be-
IHECTBO HAAIMOYCYHUKOB HAYMHAET MPOAYLMPOBATH KAaTEXONMAMHWHBI
(IIpeUMYILLIECTBEHHO HOpaJpeHaNuH), HauMHas ¢ 16-i1 Hegenu BHYT-
puyTpobHOro nepnoaa. OCHOBHOI pOCT MO3TOBOTO BELIIECTBa HAOI0-
naercs B 3—8 JjieT, a TakKe B MyOepTaTHOM MEpPUOJC.

Inuhus y HOBOPOXKIECHHBIX UMEET MACCy OKOJIO 7 MT, Y B3pOCJIOrO —
200 mr. IMTpoayuupyeMblit 3M@pU30M MeJaTOHUH TOPMO3HT IOJOBOE U
¢dusMuecKoe pa3sBuTHE, OIOKUPYET (PYHKLMIO HIMTOBHUAHON XeJe3bi.
CHUXeHMe ropMOoHoNpoayuupylouield hyHKuuK 3nudusa Hadxwona-
ercsd ¢ 4—7 jer, B nybepTaTHOM NepUoJe KOHLUEHTpalMsl 3TOT0 rop-
MOHA B KPOBM CHMXXEHA.

ITlonosbie scenessr Pa3sBUBAIOTCS M3 €IMHOTO SMOPHOHATBHOTO 3a-
yarka. [Tonosas audpepeHIMpoBKa MPOUCXOAUT Ha 7—8-1 Henene aM-~
OpUOHAJILHOTO MEPUOAA Pa3BUTUS.

Myxcckue Tionosie xenesbl. Ha 11—17-i Heaeasx ypoBeHb aHAPO-
FeHOB y IJIOJAa MYXCKOTO I10Jla JOCTUTAeT 3HAYEHMI, XapaKTepHBIX
JUTsE B3poCioro oprannsMa. bnarogapst 3ToMy pa3BUTHE ITOJIOBBIX FOpP-
MOHOB TIPOUCXOINT IO MYXXCKOM TUIy. Macca suuka y HOBOPOXIEH-
Horo 0,3 r. Ero ropMoHaJbHO NPOAYLUPYIOLIAst aKTUBHOCTb CHUXXEHA.
[Mon BausinveMm roHanoaubGepuHa ¢ 12—13 neT oHa MOCTENEHHO BO3-
pacraer ¥ K 16—17 rogam jgocTMraeT ypoBHS B3pocnbix. Iloabem rop-
MOHOITPOAYILIMPYIOIeH aKTMBHOCTH BBI3BHIBACT MyOepTAaTHBIN CKa4OK
pOCTa, TIOSBJIeHUE BTOPUYHEIX TIOJOBRIX TIPU3HAKOB, a Ttocie 15 jger —
aKTHUBALIMIO CIIEPMATOIeHE3a.

XKenckue nonoseie xkene3bl. HaunHas ¢ 20-ii Heneaud BHYTPUYT-
pobGHoro 1epuolia B su4HuKe MMPOUCXOINT oOpazoBaHUe NMPUMOPAU-
aJTbHBIX (GOTUKYIOB. K MOMEHTY pOoXAeHUSI Macca SUIHUKA COCTaB-
JieT 5—6 1, Y B3poC/ol XeHIMH — 6—8 T. B TeyeHWe MOCTHATATBHOTO
OHTOreHe3a B SIMYHMKE BBIACISIOT TPU NEpUOAa aKTHBHOCTHU: HEHUT-
palibHbIi (OT poxnaeHus A0 6—7 JeT), npernybepTatHhiii (ot 8 JeT 1o
TICPBON MCHCTpYalMH), NyOepTaTHBIA (OT MOMCHTA MEPBOM MECHCTPY-
aluu 1o MeHomnaysbl). Ha Bcex aTanax osmuKyAsipHbie KIETKH POy~
LMPYIOT 3CTPOTeHbBI B pa3HbIX KoauyecTBax. HU3kuil ypoBeHb acTpore-
HOB 110 8 JIET cO3IaeT BO3MOXHOCTb I ¢epeHIIMPOBKY ITHIIoTajIaMyca
I10 XeHCKOMY THMY. I1poayKiinst 5CTpOreHoB B Iy0epTaTHOM TIEPUOIE
yXe JOCTaToyHa i MybepTaTHOrO cKauyka (pocTa CKejeTa, a TAKXKe
IUTSE pa3BUTHSI BTOPUUHBIX TONOBBIX MPpH3HaKoB). [locTeneHHBIN pocT
NPOAYKIIMM SCTPOTCHOB MPHUBOJUT K MCHAPXC M CTAHOBJCHHUIO pETY-
JISIPHOTO MEHCTPYJIbHOTO LIMKJIIA.
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Bonpocm AX8 MOBTOpPEHHUA MU CaAaMOKOHTpPOIA!

1. MpuBeanTe KiaccudUKAIMIO KeJie3 BHYTPEHHEN CeKPeLMU U OOBACHU-
Te, HA YeM 5Ta KjaacCUdUKauusi OCHOBaHA.

2. HazoBuTte foau runodusa U pACCKaXuTe, KaKMe TOPMOHBI Kax[as 10st
CUHTE3MpyeT, Ha Kakue (pyHKIMM OpraHn3Ma 3TH FOPMOHBI BJIVSIOT.

3. Ha ocHOBaHUM KAaKMX MPU3HAKOB BBLIEIAIOT THIOTalIaMO-Tunogusap-
HYIO CHCTEMY?

4, PaccKaxuTe O CTPOEHMY MIMTOBUAHOM XKene3bl U GYHKLUMSAX €€ TOPMO-
HOB.

5. PacckakuTe 0 CTPOSHHMH HAAMOUYEUHBIX XKeJIE3 ¥ UX TOPMOHaXx.

6. UTo Takoe MaHKpeaTMyecKUe OCTPOBKH, I[e OHHM pacroJjaralorcs, Ka-
Kve (PYHKLMUA BBITONHSIOT?

7. PacckaxuTe 0 auddy3HON 3HAOKPUHHOM CUCTEME.

CEPAEYHO-COCYAUCTAA CUCTEMA

K cepaeyno-cocyaucToil cucreMe OTHOCSTCS cepilile ¥ KPOBEHOC-
Hble cocyabl (puc. 80, cM. LB. BKJI.). DTa CUCTEMa BBINONHSIET (PyHKLIUN
TPAHCIIOPTa KPOBH, 4 BMECTE C HEIO NMUTATEILHBIX BELUIECTB U SHepre-
THYECKHUX MAaTEPUANOB K OpraHaM U TKaHsaM. OT opraHoB U TKaHeil 1o
KPOBEHOCHBIM COCYJaM C KPOBBIO TPAHCIIOPTHPYIOTCS TTPOAYKTH 00-
MeHa BewlecTB. Cepaue y cepacuHoO-COCYINCTOM CHCTEMBI BBIITOJIHSIET
(PYHKIIMU MBILLIEYHOTO «HacoCa», PUTMUUYECKHE COKPALEHHSI KOTOPO-
ro 00yCJIOBJINBAIOT ABMXKECHUEC KPOBU 10 KPOBEHOCHBLIM cocymaM. C yye-
TOM CTPOCHHUSI U PYHKUWU BBIACHSIIOT apTepuU, COCYIBI MUKPOUMPKY-
JSIPHOTO pycia (ApTepuoJibl, BEHYJIbi) MU BEHBDI.

ApTEpUU — DTO COCYABI, IO KOTOPBIM KPOBb TeYeT OT cepAla K
opraHaMm ¥ TKaHsaMm. [lo Mepe ynameHust ot cepaiia IMaMeTp apTepuii
NOCTENEHHO YMEHBLUAETCS, BIUIOTh A0 MEAbYalllIMX apTepuos, KOTO-
pble B TOJIIE OPTaHOB TIEPEXONST B CETh KAMMUJUISIPOB. APTEPHOJIBI,
KPOBEHOCHBIC KaNWUISIPEL U 00pa3yiolIAecs U3 KallWUISIpOB BEHYJIIbI
COCTAB/SIIOT MUKPOLMPKYISITOPHOE PYCIIO, IAE NMPOMCXOAAT OOMeH-
Hble TIPOLIECChl MEXIY KPOBBIO ¥ TKaHAMMU (puc. 81).

Kanunnspbl — Haubosiee MHOTOUKC/IEHHBIE M CAMBIE TOHKHE COCY-
abl. Ux nnamerp koneonercs or 3 no 11 MxM. B oprannsMe yesnobeka
HacuuThIBaeTcst okoo 40 Mapa KanmuuisgpoB. O6Lias 1IMHA BCeX Ka-
MUIApoB cocrapiaseT npumepHo 100 000 km. Kanunnasapel nepexomsr
B BEHYJIbL, TIPH CIIUSTHUM KOTOPBIX 00pa3yioTcd MeJiKue BeHbl. BeHbl —
3TO COCY/BI, IO KOTOPLIM KPOBb TeUeT K cepany. OOlliee KOIMIECTBO
peH OoJiplle, UeM apTepuit, a o61as BeTHYNHA BEHO3HOIO PyCiia 1pe-
BOCXOAMUT OOBEM apTePHATLHOTO.

KpoBeHOCHDBIEC COCYIBI NONYYAIOT HA3BAHWS B 3aBUCHMOCTH OT Opra-
Ha, KOTOPBIA OHW KPOBOCHAOXAIOT (HaripuMep, TIoYeYHast apTepus),
WM KOCTH, K KOTOPOI OHHU MpUJIeXaT (HampuMep, IOKTeBast apTepust
M T.JO.).

Cmpoenue cmenox xposenocnoix cocydos. CTeHKH BCEX apTepHil, Tak
K€ KaK M BEH, COCTOSIT U3 TpeX O0O0JIOUEK: BHYTPEHHCH, cpeaHeil u
HapyXHOM (puc. 82). TonlmHa CTEHOK M CTPOEHHE Y COCYIOB Pa3HbBIX
TUIIOB HEOAUMHAKOBBI. BHYTpeHHSIa 000JI04Ka — WHTHMAa COCTOUT M3
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Puc. 81. MUKpPOLIMPKYISTOPHOE PYyCJiO:

1 — KanmwspHas ceTh (Kanwsapsl); 2 — NOCTKAMMILIAD (MMOCTKanvuisipHast
BEHyAa); 3 -— apTepUONOBEHYJSIDHBINM aHacToMo3; 4 — BeHyna; 5 — apTe-
pHona; 6 — npekanwUisp (MpeKanwuIspHas apTepuosa).

CTpesiky OT KAITWUISPOB — MOCTYIUIEHHE B TKAHU MUTATENLHBIX BELIECTB, CTPE-
KM K KanmwuisgpaM — BbIBeICHWE U3 TKaHEW NMPOAYKTOB 0OMeEHaA

TLUTOCKUX SHAOTEIHANBHBIX KJIETOK (SHIOTEIMOLUUTOB), PACHONOKEH-
HBIX Ha 6asayipbHOM MeMOpaHe. B cTeHKax 60JbLUMHCTBA apTepuil Haxo-
IUTCA MHOrO 3JIACTUYECKMX BOJIOKOH, 00pa3yoilluX BHYTPEHHIOWO DMa-
CTHYECKYI0O MeMOpaHy M NPUIALIUX apTEPUSAM SIACTUYHOCTD,
YIIPYTOCTh. Y MEJIKMX U CpeIHUX (IO TOJILIMHE BEH) BHYTPEHHSI T 000~
JIoUKa oGpasyeT IONyJAyHHOU (OpMBbl CKIAIKN —— KIIAMaHbl, MMPEnsT-
CTBYIOLLME 0OPATHOMY TOKY KpoBH (pHc. 83). CpeaHsig 060j10uKa (Mbl-
HIeYHasA) COCTOUT M3 IJAIKUX MBIIIECUYHBIX KJIETOK. Y aprepuil, no
CpPaBHEHMIO C BeHaMM, MBIIIEYHas 000J0YKa pa3BUTa Jyduie, OHa
toauie. CpenaHsst 060JI0YKa CONAEPKUT TaKXKe IMACTHUECKUE BOJIOKHA,
KOTOPBIX OCOGEHHO MHOIO Y OUY€Hb KPYMHBIX apTepuil — aopThl, Jie-
FOYHOTO CTBOJA. DTH COCYIbl HA3bIBAIOT aPTEPHSAMU SJIACTUYECKOIO THTIA.
V COHHBIX, NOAKIIOUHYHbBIX, ITOAB3AOMIHBIX U APYIUMX apTepuil cpel-
Hero JuaMeTpa COOTHOIICHWE TJIAJKOMBILIECYHbIX KJIETOK U DJIaCTH-
YeCKHX BOJIOKOH MPMMEPHO OMMHAKOBOC. DTU apTEPUU MbILLIEYHO-DJ1a-
CTUYECKOIo TUIIA. Y TaKUX apTepyil CpeiHsisl 000JIOUKA COCTOUT W3
JIAAKOMBIIIEYHBIX KJIETOK. [103TOMY 3TU apTepyu Ha3bIBAIOT apTepus-
MU MBIIIEYHOTO THITA. ¥ MEJKHX U CPeIHEro AMaMeTpa apTepui aJiac-
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TUYECKME BOJIOKHA 0DOpa3sy-
I0T HapyXHYIO0 3JacTuye-
cKyto MeMOpaHy. HapyxHas
000JI0YKa KPOBEHOCHBIX CO-
CYAOB COCTOMT W3 PBIXJIOH
BOJIOKHUCTOM COCJIMHUTEIb-
Hoil TKaHu. B Heil pacriono-
XKEeHbl HEpPBbI U KPOBEHOC-
Hbl€ COCYy/lbl, MUTAIOIIUE
CT€HKM COCYIOB.
KpoBeHocHBIC Kamwuis-
PBI UMCIOTCS] ¥ BCEX OPTaHOB
A TKaHe#, KpoMe HOTTEH,
BOJIOC, 3MMHATEANATBHOIO 110~
KpOBa KOXHU M CIM3UCTBIX
obosiouek, xpsuei. Kpose-
HOCHbBIC KaTlWJUISIPBI, UMEI0-
LIME TOHKME CTEHKH pa3ind-
HOro cTpoeHus (puc. 84),
OCYILIECTBJISIIOT OOMEHHBIE
MIPOLIECCHI MEXAY KPOBBIO U
TKaHsAMU. B nerkux xanmwuis-
pBl O00ECIIEYMBAIOT ra3oob-
MEH MEXJy KpPOBbIO U BO3-
nyxoM. OOBIUHO Y YeoBeKa
B COCTOSTHUM TIOKOS PACKPhI-
bl Bcero 20—30 % kanui-
JsipoB. OcTaabHBIE KaITWLIs -
Pbl BKJIIOUAIOTCS] B KPOBOTOK
BO BpEMsS YCUJIEHHOH pa-

Puc. 82. Ctpoenue cCTeHOK apTepuu
cpenHero kanudbpa (A) u BeHsl (b):
00Thl opraHa. PerymMpyloT 1 — sumorenuit; 2 — GasanbHasi MeMOpaHa;
MOCTYNJICHUE KPOBM B Ka- 3 — noAasHAOTEAHANbHEIN CNoii; 4 — BHYT-
NULIAPBI TTTAIKOMBIIUICYHBIC  peHHsis daacTUdecKast MeMbpana; 5 — Muo-
KJICTKH, PACIIONOXEHHBIE B  [UTHI; 6 — 3JaCTUYECKUE BONOKHA; 7 — KOJI-
MECTax TICPEXola apTCpHOJI jareHOBBIE BOJIOKHA; 8§ — HapyxXHas 3Jja-

B KaITUJIAPBI. cTuyeckasi MemOpaHa; 9 — BoJOKHUCTas
Takum 06pa3oM, y KpO- (coeaMHHUTeTbHAS PBIXIAs) TKaHb, 10 — Kpo-
BEHOCHOM CUCTEMBI MOXHO  BeHOCHbIE cocyanl. Obonouku: I — BHyTpeH-
BBLICJIMTh apTEPHUATTBHOE 3B~ Hsist, 11 — cpennsis, 1l — Hapyxuas
HO, OCYILECCTBISIIOIIEE TPAHC-
TIOPT KPOBHM OT Ce€PALa H MOCTOSTHCTBO [ABJIECHUS KPOBU B COCYIax;
MUMKPOUMPKYJISIPHOE PYCJI0 (apTePUOIIbI, KAITUIUISAPbI, BEHYIbI), 0bec-
[e4YUBaIoNIce HENOCPEACTBEHHBIA OOMEH MEXIy KPOBBIO M TKAaHM-
MM, M BEHO3HOE pyCJIO, 00eCIeUMBaIOIICE BO3BPAT KPOBHU K CEPIIIy.
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Ha HapyxHO# MOBEpXHO-
CTU cepala BUIHBI [IOIIEPEU-
Hasi 1 BeHeuyHas OGOpo3.Hl,
OTACTAIOIIME NPeAcepAuss OT
KEJIYAOUKOB, U ABE IPOAOJib-
Hble MEXXKEeTyI0YKOBbiE 00-
poO34bl — TIEPEIHAA U 3a0HAA,
pacrojioKeHHas Ha IpaHule
MeXOy IIpaBbIM U JIEBBIM Xe-
Jiymoukamu. B aTrx 6oposnax
JiexkaT BEHEUHbIE apTepuy U
BeHbI cepriia. Haa BeHeUHOM
6opo3snoit, no 6bokam OT aop-
TBI M JICTOYHOIO CTBOJIA, BUJI-
Hbl BBIISTYMBAHUA HEpEeIHUX
CTEHOK TIpaBoOro M JieBOro
npeacepaudii — Mpasoro M Jje-
BOTO VIIIKa Cepla.

[IpaBoe 1 neBoe Tpeacep-

Puc. 86. CtpoeHue Kkamep cepaua U Ha- Mg 3aHAMAIOT MECTO Hak
rpapiaeHue TOKa KPOBA B HEM BEHEUHOI 60pO30il 1 06pa-
(dpponTanbHbii paspes): 3yI0T OCHOBaHMWE Cepala.
I — aopta; 2 — neBasi JIETOYHast apTePUsl; [[pegcepamsi BHU3Y coobuia-
3 — nepoe npencepaue; 4 — JEBbIC IEM0Y- o1 COOTBETCTBEHHO C ITpa-
HBIC BEHBI; 5 — JIEBOE NPE/ICEPAHO-KEIY- BLiM M JIEBBIM XEJIYJI0UKOM
JOYKOBOE OTBEpCTHE; 6 — JIEBBIH XeTylo- yepe3 paBoe M JIEBOE Mpei-
4yek; 7 — KjamaH aopThl; § — Mpasblid CepaHO-XeTyI04KOBOE OT-
XeNlyloueK; 9 — KiIamaH JITOYHOTO CTBO-  pepcrye. Yepes 3TH OTBEPCTHS
na; 10 — HyKHAA 1ojdasd BeHa; 11 — mmpa- g pvoMeHT COKpAILIeHHsI TIpe/I-
BOE IPEACEPAHO-KENYAOUKOBOE OTBEPCTHE;  cepuii KPOBb [EPETOHSETCS
12 — mpaBoe mpencepiaue; 13 — mpaBele g KeJyzouku (puc. 86).

JIeroyHble BeHbl; 14 — nipaBag neroyHas ap- B npasoe npedcepoue ceepxy
Tepust; 15 — BepXHsia MoNnas BEHa. BHAIaeT BEPXHsis 110/1asl BEHa,
Crpenku — HarpaseHHe TOKa KPOBH B orRoisiiasi KPOBb OT I'OJIOBBI,
KaMepax cepiua HIEU, BEPXHUX KOHEYHOCTEH

M TpyaHbIX cTeHOK. CHU3Y B
3TO MpeAcepaAne OTKPhIBACTCA HUXKHsIS 110J1as1 BEHa, OTBOISILIAs1 KPOBb
OT OPTraHOB M CTEHOK, IPYJHOil, OPIOIIHO MOMIOCTEN, Tasa U OT HUXK-
HHMX KOHEYHOCTeil. B rpapoe mpeacepaue BnagaeT TaKXKe BEHO3HBIN
CUHYC Cepaua, Yepe3 KOTOPBI OTTEKAeT BEHO3HAas KPOBb OT €aMOro
cepiia. PacnonoxeHHOe BHU3Y NIPaBoe IPEICEPIHO-KENTYyI109KOBOE OT-
BEpPCTHE BEAET M3 IIPABOTO TIpe/icepaus B NPABBIH XeIyMOYeK.

Ilpaeutii xceaydouex. BHyTpeHH:AA IOBEPXHOCTD MIPABOTO KENy104Ka
HEPOBHA, HAa Heil BBICTYNMAIOT TPU KOHYCOOOpa3Hble COCOUYKOBBIC
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MBILITIB. BBepXy xXeayaoyek UMeeT IBa OTBEPCTHUS. DTO NPABOE Npea-
CEpTHO-XKEIYI0UYKOBOE OTBEPCTUEC M OTBEPCTUE, BEAYIIEE B JIErou-
Hblll cTBOJ. [IpaBoe mpeacepaHO-XeNyTI09YKOBOE OTBEPCTHE UMEET
TPEeXCTBOPYATBIHA MpeAcepIHO-XeTyNIo4KOBbIi Kianad. K cBobonHbIM
KpasiM TPeX CTBOPOK 3TOro KjalaHa (repenHeii, 3alHeEd U IIeperopo-
JOYHOW) NPUKPEIUIIOTCSI TOHKWE CYXOXWIbHBIE HUTH, HAaYWHAIO-
HIMECS OT COCOYKOBBIX MBILLIL MPABOro Xeaynouka. Tpexcrsopyarslil
KJIariaH TMpoIycKaeT KpOBb M3 NPaBOro MpPEACEPANs B TIPABBIN XKEJIy-
Jo4YeK U Omarogapsi TOHYCY COCOUYKOBBIX MbIIIL[ [€PEeKPbIBAET MyTh
o6paTHOMY TOKY KPOBU U3 XKEJIYAOUKOB B npeacepausi. B Havaie je-
FOYHOTO CTBOJIa UMEETCH KJalaH, COCTOAIINKA U3 TPEX MOJYJTYHHBIX
3aCJIOHOK. DTOT KJIaNaH JIETOYHOTO CTBOJIA NMPOITyCcKaeT KPOBb U3 Hpa-
BOI'O KEJNYIOYKAa B CTOPOHY JIETKUX U MPENATCTBYET TOKY KPOBHU 00-
paTHO B XKeayloyek.

Jlegoe npedcepoue BBEPXy UMEECT YEThIPE OTBEPCTUSL, UEPE3 KOTOPHIE
B HEro OTKPbIBAIOTCS JICTOYHBIE BEHbI (IO ABE OT KAXIOTO JIETKOIO).
BHu3y seBoro npeacepaust HaXOOUTCA JIEBOE TMPEICEPIHO-XKEIyIOU-
KOBO€ OTBEPCTHUE, Beaylllee B JIEBBIN XeJyI0UeK.

Jeebtii wceayoouex. Ha BHyTpeHHEH MOBEPXHOCTH XENYI0UYKA BbIC-
TYIAIOT [IBE€ COCOYKOBBIE MBIILIIIBI, KOTOPbie MTPH MTOMOILUN TOHKUX Cy-
XOXWAbHBIX HUTEH COENUHSIIOTCS] CO CBOOOAHBIM KpaeM JBYX CTBOPOK
(Tiepe/iHeil ¥ 3aHeil) JIEBOIO IPeICEePIHO-XKEIY104KOBOIO (1BYCTBOP-
4aToro) KjiarnaHa. Yepes JieBoe NpeacepaHO-Xe1y10UKOBOE OTBEPCTHE,
coo0l11ao1Iee JIEBOE MPEACEPANE C JIEBBIM XKETYTO0YKOM, KPOBb MOCTY-
raeT B JICBBII Xeaynouek. OGpaTHOMY TOKY KPOBH MPENSITCTBYET YITO-
MSIHYTHIHM Bbll€ IBYCTBOPYATHIA KJaraH.

W3 neBoro xejiynoyka BHIXOIUT aOpTa, OTBEPCTHE KOTOPOW Haxo-
NWTCS B BCPXHEH YACTH JIEBOTO Xeaygouka. OTBEpCTUE aOPThl UMEET
KJIATIAH, COCTOSIIMIA U3 TpeX MOJYIYHHBIX 3aCIOHOK. OTOT KjanaH
[IPOIIYCKAET KPOBb TOJBKO U3 KeJYI0UYKa B a0PTY U MPENSITCTBYET 00-
paTHOMY TOKY KPOBH.

Bce kitanaHsl cep/ilia OTKPbIBAIOTCS TACCMBHO O[] A CTBUEM TOKa
KpoBM. [Ipu cokpaleHun MyCKyJIaTyphl NIPeACepAUil CTBOPKU TIpeN-
CEPIAHO-XEJYIOUKOBOTO KamnaHa, IpeacTaBsolme co00oi Crilanku
BHYTpPEHHEH 000JI0UKHN CTEHKH — 3HI0KApHa, OTKPLIBAIOTCS, U KPOBb
[OCTYIaeT B XEAyI0ouYKu. B CTOpOHY mnpeacepauil CTBOPKAM MELHAIOT
OTKPBIBATHCS CYXOXKUIbHBIE HUTU COCOUYKOBBIX MbILILL. [Tpu cokpanie-
HMHM MYCKYJIaTypbl XEJIyIOYKOB M MX COCOYKOBBIX MBILLIL CYXOXHWIb-
Hble HUTH HATATHUBAIOTCH Y HE JAlOT CTBOPKAaM KJIaraHOB BHIBOpAaYH-
BATBLCS B CTOPOHY IpeIacepauid.

3ac/JOHKM NOJYJYHHBIX KAAITaHOB, 3aKPbIBAIOLINE OTBEPCTUS aop-
TBI 1 JIETOUHOTO CTBOJIA, CBODOITHO MPOMYCKAIOT KPOBb U3 XKEIYTOYKOB
B JIETOYHBIN CTBOJ U A0PTY, HO MPEHATCTBYIOT OOpaTHOMY TOKY KPOBH
U3 9TUX COCYIOB B XEJTYIOYKH.
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HM pebeHKa. Y 2—3-JIeTHHX AeTelt peobiiaaeT Kocoe MoIoKeHHe cep-
aua. Huxwsisl rpanuua cepaia y mereit 1o 1 rofga pacrionioxeHa Ha
OIIMH MEXPeOCPHbIA MPOMEXYTOK BBILLE, YEM Y B3POCIIbIX, BEPXHSIS
rpaHHMIIa HAXOIUTCS Ha YPOBHE BTOPOro Mexpebephsi. Bepxyiuka cepa-
La MMpOeLUPYETCST B YETBCPTOM JIEBOM MEXPEOEPHOM MPOMEXYTKE
KHApYXH OT CPEeAHEKITIOUMYHON JTUHUK. [TpaBast rpanmiia cepaua Hau-
Goree yacTo pacronaraeTcst 10 MPaBOMy Kpalo TPYAMHBI MK Ha 0,5—
1,0 cM BripaBo ot Hee. [TpoeKIst KIanaHoB y HOBOPOXKACHHOTO HAXO-
AUTCA Bblllle, YeM Yy B3pocibiX. [IpaBoe mpeacepmHo-xenysoukoBoe
OTBEPCTUE U TPEXCTBOPYATBbIA KJIANAH TPOCUUPYIOTCS Ha CEpeaUHY
I'PYIMHBI Ha YPOBHE NPUKPEIUICHUS K rpyauHe [V pebpa. JleBoe npen-
CCPAHO-XEYI0YKOBOE OTBEPCTHE U IBYCTBOPUYATHIN KJIAMAH PACIIONO-
KEHbI Y JIEBOTO Kpast TPYAMHBL HA YPOBHE TPEThEero peGepHOro xpsiiia
(Y B3pOCIIbIX — COOTBETCTBEHHO Ha ypoBHe V u IV peGep). [Npasoe u
JICBOE apTepualibHble OTBEPCTHUS M TIOJVJIVHHBIE KIATAHbLI JeXaT Ha
yposHe 11 pebpa, xak u y B3pOCHBIX.

[lepuxapo. Popma nepuKapia y HOBOPOXIEHHBIX LIIapooGpasHasi.
O6beM nonocTu nepuKapaa Maj, OH IUIOTHO obJeraeT cepaue. Kymon
[IepyKap/a pacroyiaraeTcs BbICOKO — IO JIMHUU, COENMHSIOUIEH Tpy-
AVHO-KIIOUNYHBIC cowIeHeHUA. HxHsst rpaHMiia mepukapaa npoxo-
IUT Ha YpOBHE CEepPelUHBI IATLIX Mexpebepuil. I'pyanHo-pebepHas
TIOBEPXHOCTB IIepUKAp/ia Ha 3HAYUTEIBHOM ITPOTSKEHUU ITOKPHITA TH -
MyCOM. 3alHUil OTIEN COCEACTBYET € MUILEBOAOM, Tpaxeeil, 6poHXa-
MM, aopTo#, Gnyxnarowmumu HepBaMM. HUXHsIs cTeHka nepukapaa
CpalleHa C CYXOXWIbHBIM LEHTPOM U MBILICYHO 9aCThIO AMa(pParMsl.
K 14 rogam rpanuua nepuxapia 1 B3auMOOTHOLIEHHST €10 C OpPraHaMu
CPEJTIOCTEHHS COOTBETCTBYIOT TAKOBBIM Y B3pOC/IOTO.

Pabora cepana

CepaedHast MBILILIA COKPALIAETCS PUTMHYHO, B OTIHYHE OT CKe-
JeTHBIX MbIIL. CriocoGHOCT K PUTMUYECKOMY COKPAILIEHHIO MO/ BJIH-
SAHUEM MMITYJIbCOB, BOSHMKAIOIIMX B CAMOM CEpILIE, ABASETCS XapaK-
TEPHOM OCODEHHOCTHIO MUOKAPIa. DTO CBOHCTBO HA3BIBAIOT agmoma-
musmom cepoua.

ABTOMaTU3M cepiia cBg3aH ¢ (PYHKLUUCH eTro aTHUIIMYHBIX MbIIIEY-
HBIX KJIETOK MPOBOASIIIEH CHCTEMbI. IMITyTbCHI, BBI3bIBAIOLLME PUTMU-
YECKHME COKPAILECHUS Cep/illa, BOZHUKAIOT BHAuajne B CUHYCHO-TIpE-
CepIHOM Y3JI€.

BosGyxneHust nosiBasIIOTCS B NPOBO/AsILEH cucTeMe cepaua 6Jaro-
laps N3MEHCHWSIM DJICKTPUYECKUX ITOTEHIIMATIOB Ha ITOBEPXHOCTH Kile-
TOYHBIX MeOpaH. BosHuKIIee BO3OYKaAeHHE U3 CHHYCHO-TIPEACEPIHOTO
y3/1a GBICTPO PACTIPOCTPAHSIETCS HA KIETKM MUOKAP/a MPENCEPANii U B
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IpeAcepIHO-XeIYIOYKOBBIA Yy3eJ, U3 KOTOPOTrO HMITYJIbChl MAYT K
MHOKap/y XeJyroukoB. IIpoxoxneHue MMITyIbCOB Yepe3 NPENCEPAHO-
KeJyJOUYKOBBIH y3ell 3aMeUIsAeTCs, IT0PTOMY BO3OYXKIEHUE ROCTUTaeT
MHUOKap/Ia XeJIyI04KOB MeIJIcHHee, YeM MHOKapaa npeacepavi. B cBa3u
¢ 9TUM COKpAalUAloTCs BHaYajie TIPEACEpAMs], a MOTOM M XeJyIOUKU.
Bo Bpemst cokpallleHUsI (CHCTOJbI) XENTyAOUKOB CEpleuHasi MBIIIIIa
He criocobHa OTBEYaTh Ha HOBBIE PasApaxkeHHsI. DTOT MeproI HeBO30y-
IWMOCTU MUOKapIa HasbiBaioT pedpakTepHoil dazoil. 1o cBOICTBO
cepIeYHOM MBILLILBI BO BpEMS CUCTOJIbI HE OTBEYATh JOITOJTHUTEIbHBIM
COKpallleHUEeM TIO3BOJISIET MUOKapAy Oosiee MOJIHO U PUTMUYHO CO-
Kpauiarbcsl, He MCIIBITHIBAs YTOMJICHUSL.

CepleyHblil LMK COCTOUT U3 COKPAIICHUS MPEACEPANI U XKely-
JIOYKOB ¥ TOCJIeAYIONIero UxX paccyiabjacHus. Y 340pOBOro YejloBeKa B
COCTOSIHUU TI0KO cepane cokpaiuaercs 60—70 paz B 1 muH. Cokpa-
IHEHUE CEPACYHON MBIIILLI HA3BIBAIOT cUCcmMoaoll, ee pacciablieHue —
duacmosou. CepIeuHbIN UMK BMeeT TpH (a3bl: CUCTOJLY IIPEACEPIUH,
CUCTOJIY XKENYINO4YKOB U 00lIyio may3dy. O6imas NpoJODKUTEIBHOCTD
cepIedHOTO LMKIIA Y YeJIoBeKa paBHa mpumepHo 0,8 c.

Havanom kaxoro HUKJIa CYMTAETCSI CUCTOJa MpeACcepauid, A~
sics 0,1 ¢. B 9T0T MOMEHT MHOKAPI XeJTyA0UKOB pacciiabieH, CTBopya-
Thl€ KJ1anaHbl OTKPBITHI, d MOJYJIyHHBIE KJamaHbl 3aKpbIThl. Bo BpeMs
COKpalIeHHs TIpeAcepIrii BCA KPOBb U3 HUX TOCTYIAeT B XEJIyJOUYKH.
[To oKOHYAHMU CUCTOJBI TIPEACEPANI HAUMHAETCS CUCTOJIA XKEJLy104-
KoB, koTopas maurcs (3,3 ¢. B MOMEHT CoKpallieHUs XeJIy04KOB IIpel-
cepaust 0Ka3bIBaIOTCsl YXKe paccabIeHHBIMU, IBYXCTBOPYATbINA U TpeX-
CTBOPYATHIN KJAMaHbl, COOOIIAIOIINE IIPEACEPAUS € XKEIYAOUYKaMH,
3akpeiBarotcs. [Ipu cokpallleHNMH MycKyJIaTyphl XKeAyI04KOB KPOBb U3
HUX BBITAJIKUBAETCH B aOPTY M JIeTO4YHblHA c¢TBOJ. [TonynyHHble Kiana-
HBl Y Hayaja aopThl M JIETOYHOTO CTBOJIA OTKPBIBAIOTCS, UX 3aCJIOHKH
NPVXUMAIOTCST K BHYTPEHHUM CTEHKAM DTUX COCYAOB, U NPOUCXOIUT
U3THaHWE KPOBHU M3 XEJyIOYKOB.

Coxpawenue Hceayoouxoe CMEHsIETCS] UX pacciabieHueM — QUacTo-
J0i1 XenynoykoB. Ilox geiicTBHEM BBICOKOTO NABJIEHMS, CO3ABILETOCs
B A0PTE M JIETOYHOM CTBOJIE, ITONYJIYHHBIE KJIATIAHBI 3TUX COCYIOB 3aK-
PBHIBAIOTCH, MPENSITCTBYS BO3BpAllleHUI0 KPOBU B Xeiaynouku. [locie
3TOI0 HACTYMAET MePUO/l IIOKOsl BCEX KaMep cepalla, Win obIIero pac-
cnabinenust — obias maysa. Ha obnryio cepeuHylo nay3y NpUXoauTCs
0,4 c. Takoro uHTEpBaIa MEXIY COKpaIlEeHUSIMA AOCTATOYHO U TTOJI-
HOTO BOCCTAHOBJIEHUS pabOTOCIIOCOOHOCTH CEpaLa.

Bo BpeMst KaxI0To COKpaIIeHHs XKeJIYI0UYKOB B COCY/BI BbITAJIKU-
BaeTcs onpegeneHHas mopuus kposu. Ee obobeMm, nojsyduBmnii Ha-
3BaHHE YIAPHOIO, CUCTOAMYECKOro, cocTaBusieT 70—80 ma. 3a oxgnHy
MHHYTY CepJlie B3pOCJIOro 4YelioBeKa, HAXOASIIErocsi B IOKOE, BbI-
TaJKUBAET B KPOBEHOCHbIE cocyabl 5—35,5 1 kporu. [Ipu ¢puszuueckon
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Harpy3kKe KOJIMYeCTBO KPOBH, IIE€PEKAYMBAcMOM CEPILIEM 34 OOHY MU-
HYTY y 3JOpOBOTO 4YeJIOBeKa, yBeauunBaercs ao 15—20 .

Tonwvt cepduya — 370 3ByKM, BO3HUKAIOIIME BO BpeMs pabOTHI CEpiI-
ua. X MOXHO ApocyliaTh, IPUIOXKKUB YXO K NepeaHEN rPyIHON CTEHKE.
BrIIeNsIOT IBa TOHA: MEPBBIA TOH — CUCTOJIMUYECKUNA U BTOPOU TOH —
nuactonnueckuii. CUCTOMMYECKUI TOH — 00Jiee HU3KWM, TTPOAOIKA-
TeabHBIH. OH MOSBJSETCS B HaYaJle CUCTOJIBI XKEeTYIOYKOB U CBSI3aH C
COKpallleHMeM MYCKYJaTypbl CTEHOK XeJIyIOoYKOB, BUOpallMei Hats-
HYTBHIX CYXOXMJIbHBIX HUTEH U KoJebaHWeM CTBOPOK IIPEICEPIHO-XKe-
JIyIOYKOBHIX KJIalITaHOB B MOMEHT WX 3aKpbITUs. /JInacroinueckuii ToH
KOPOTKUI U BBICOKMH, IOSIBJISIETCA B Hayaje TUACTONbI, KOraa 3ak-
PBIBAIOTCS 3aCJIOHKHU MOMYJIYHHBIX KJIAITAHOB AOPTHI U JIETOYHOIO CTBOJIA.

H3BecTHBI MecTa Ha rpyaHONM CTEHKE, Iie TOHBI cepiila CIABIIITHBI
OTYET/IMBO. TlepBbI TOH 3aKpbITUS JIEBOTO TPEACECPIHO-XKEIYIOYKO-
BOTO KJjanaHa (MUTPaJabHOIO) MPOCIYIUIMBAETC B 00JIACTH BEPXYIIKU
Cepaua B TSITOM MexXpebepbe, UyTh JeBee oT rpyauHsbl (puc. 87). Ilep-
BBIl TOH 3aKPBITHS MPABOr0o MPEACEPAHO-XKETYIOUKOBOrO KJanaHa u
COKpaHICHUSI MUOKApAa MPABOTO XEMYJOUKa CIbIILIEH B MECTE COEoU-
HEHUS Tena IPYAUHBL C €€ Meve-
BWJHBIM OTPOCTKOM. BTOpoii TOH
3aKpBITUS KjlallaHa aOpThi BBICIY-
1IIMBAETCsI BO BTOPOM MeEXpeOe-
pbe, clpasa IPYOUHBI, a 3aKpbl-
THE KJIallaHa JIETOYHOTO CTBOJNA —
BO BTOPOM MexXpebepbe, ceBa OT
TPYIUHBI.

Cepoeunbtii moa4ok MOXHO OIl-
pEACIUTDL PYKOU Ha YPOBHE TISITO-
ro Mexpebepbsi ciieBa OT Ipyau-
HBI. BTOT TOJYOK oOpasyercs B
Pe3yNbTaTe MU3MECHEHMS IOJIOXEe-
HMS cepaua Ipd CUCTOJIEe, KOoraa
JICBBIM XKEJIYTOUYCK TPUXKUMACTCA
Puc. 87. [Ipoekuusi oTBepCcTUil cepa- g nepeJHedl TPYJAHOH CTEHKE U
11a, CTBOPYATLIX MU ITOJYJIYHHBIX Kia- «ypapsieTcsi» O Hee.

NaHOB Ha MCPCAHIOIO IMOBCPXHOCTH gﬂexmpuqec’cue fA6ACHUA @
IPYAHOM KIeTKH (cxeMa). CTpenkaMit  cepiye. DACKTPUUECKHE TIPOLIECCHI
ToKa3aHbl MECTa HPOCAYUIMBAHWUA BO3HUKAIOT B ceplile, Korga Bo3-
TOHOB cepaua: OYXIEHHBI Y4aCTOK CTAHOBHMTCH
1 — OTBC?CTHC JIETOYHOTO CTBOJIA, 3AEKTPOOTPULIATENNBHBIM IO OTHO-
2 — JIeBbIi MPENCEPIHO-KENYAOUKO-  JueHHMIO K HEBO3OYKAEHHOMY.
BBIM KJIdlaH, 3 — Bepxywika cepaua; ITockombKy TeI0 YegoBeKa siB-
4 — NpaBblld IPEACEPAHO-XKEIYA0UKO-  jigfeTCsl KUAKUM TPOBOJHUKOM,
BbIM KJjallaH,; 5 — OTBEPCTUE AOPTHl  QUOTOKHU cepana npoBOOATCHd B
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pa3sHbIX HANpaBIeHMsX, U MX MOXHO 3apErMCTPUPOBATH C MOMOLIbIO
npudopa — 3neKTpokaparorpada. DaeKTpoKapanorpadoM onpeneis-
0T U3MEHEHUS CepIeYHOrO PUTMa, HapyHIeHUE MPOBEAEHUST BO30OYX-
JCHUS, MECTO W XapaKTep TIOBPEXIEHUS CEPACYHOM MBIILILIBL.

Bompochl AJ$ MOBTOPEHUS M CAMOKOHTpOIJSA:

1. OnHLINTE CTPOEHUE CTEHOK KPOBEHOCHBIX COCYIOB.

2. HazoBuTe cocy/bl, OTHOCSIIMECS K MUKPOLIMPKYJISITOPHOMY DYCIy.

3. HazoBuTe KaMephl cepilla U OTBEPCTUS, Yepe3 KOTOPbIE 3TH KaMephl
coobuiaTed.

4. OnMULIMTE BHYTPEHHIOK TTOBEPXHOCTD MPEACEPAUN U KETyJOTKOB.

5. PacckaxuTe O TMPOEKLXM IPAHUIL U KJIATIAHOB CEPAIAa Ha TIEPEIHION
IPYAHYIO CTEHKY.

6 Urto Takoe nepukapa? Pacckaxure o ero CTpoCHUM.

7. JlaiiTe XxapakTepUCTUKY aBToMaTH3My cepaua. [Jie oH BO3HHUKaeT U KaK
peanusyeTcs B CTeHKax cepaua?

8. PacckaxuTe O CEpACYHOM LIMKIIE, eTo Havyane, (pa3ax i MpOAOTIKUTENb-
HOCTH.

9. Yro Takoe cuctona 1 guacrona? Kakue npolecchl IPOUCXONIT B CEPALIC
TIPU CUCTONE U Anacrtone?

10. PacckaxkuTe O TOHax cepaua. B cea3m ¢ 4eM OHM BO3HHKAIOT M B KAKMX
MECTAX HA TepeqHeil rpyaHoll CTeHKe MPOCITyLIMBAIOTCA?

KPOBEHOCHBIE COCY/IbI TEJIA YEJIOBEKA

JIBrXXeHME KPOBY B OPraHI3Me 4€JIOBEKA TPOMCXOIUT M0 IBYM 3aMK-
HYTBIM CUCTEMaM COCY/IOB — MAaJIOMy M OOJBILOMY KpYram KpOBO-
oOpawenus (puc. 88, cM. LiB. BKIL.).

Maublii Kpyr Kposooopamenus. [TyTb KpOBM OT I1PABOTO XKeEJIYAOUKA
yepe3 apTepuH, KalnwUIsphl U BEHbI JIETKUX 1O JICBOrO MNMPEACepans
HA3bIBAIOT MAIBIM, WJIH JIETOYHBIM KPYroM KpoBOOOpalleHuUs. DTOT NyTh
CIIYKWT /I 00OTalleHUsI KPOBU KHCIOPOIOM M BBIBECHUA M3 Opra-
HU3Ma yIJIeKUCIIoro ra3a. M3 mpaBoro Xxeaynoyka BEHO3Hasi KpOBb Ha-
[pasisieTcss B KPYIHBI COCY — JIETOYHBIA CTBOJ, pasielisTiommnicsa
Ha TIPaBYIO M JIEBYIO JIETOYHBIE apTepyu. B JIETKUX BETBU JIEOYHBIX ap-
TepUii BETBATCS ¥ TEPEXOIAT B KAMWLUIAPHI, KOTOPBIE OIIETAIOT Jic-
TOYHBIE 1Y3BIPHKN — alibBeolbl. Yepes CTEHKH ajlbBeOsl MPOUCXOANT
razoobmeHn. M3 aibBeos B KPOBb MEPEXOXUT KHUCIOPOL, B OOpaTHOM
HATIPABJICHUM — U3 KPOBH B a/IbBEOJIBI — YIJIEKUC/IbIA ra3. BeHo3Had
KPOBb, IPOXOJIsl Yepe3 KaIWLIAPLI JErKUX, HaCBIIAETCH KUCI0POIOM
1 CTAaHOBMTCS aprepuaibHoit. OboraleHHass KUCIOPOAOM KpOBb (ap-
TepUalbHAas KPOBb) IOCTYNAeT U3 KalWLISPOB B BCHO3HBIE COCYbI,
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KOTOpBIE, COEOUHSIACH, O0pa3yloT B KaXIOM JIETKOM IBE JIETOYHBIE
BEHBI, BHAJAwIye B JIEBOE TIpeAcepane.

Boabmoii kpyr kposoobpamenus. [1yTh KPOBH OT JIEBOrO XKeJIyI04Ka
Cepama 1o 1paBoro Mpeacepans Ha3blBalOT OOIbUINM KPYTOM KPOBOOO-
pameHus. JIeBbiif Xenyaouek, COKpallasich, BHITAIKMBAET HACHIILEHHYIO
KHUCIIOPOAIOM KPOBB B CaMylo KPYITHYIO apTepuIo Teja — aopTy. Bersu
aopThl HAIIPABJIIOTCA KO BCEM TKAHSAM M OpraHaM, TJI¢ OHU BETBSTCS A0
KanwuIsapoB. M3 karmuisipoB GOBILOTO Kpyra KpOBOOOPalLeHHs KO BCEM
KJIeTKaM ¥ TKaHgM TeJIa NOCTYIAIOT KMCIIOPOH, MUTATEIbHbBIE BEI{ECTBA
U TOPMOHEI, a U3 KJIETOK ¥ TKAHEW B KANVILISAPBI IT€PEXOIAT IPOAYKTHI
00MeHa, B TOM YHUCJE W YIJIEKUCHBIN ra3. IIpu 31oM KpoBb, comepxa-
1ast MpOAYKTbl OOMEHa BElECTB, CTAHOBUTCS BEHO3HOM KpoBblo. Ka-
NWJASIPBI CJIMBAIOTCS B BEHYJIBI, KOTOpbIE COOUPAIOTCS B MeJIKUE, a
3aTeM M B KPYIIHbIE BeHB. BEHO3HAst KPOBb OT TYJIOBULIA, HUXKHUX KO-
HEYHOCTEH, OpraHOB OPIOIIHON U TPYZHOM HOJOCTEH Yepe3 KpPYIIHBIA
COCYA — HMXHIOIO TIOJIYIO BeHY — IIOCTYIIA€T B MpaBoe IpeAcepaue.
B 510 npencepaue yepes BEPXHIOW MONYIO BeHY BEHO3HAst KDOBb OTTEKa-
€T OT OPTraHoOB rOJIOBBI, IEU ¥ BEPXHUX KOHEYHOCTER.

Aprepun 060Jb1IOr0 Kpyra KpoBooOpameHus

AopTta BBIXOAWUT 13 JIEBOTO XKEJIyIOUKa Cepiua. ¥ aopThl BBLAEISAIOT
BOCXOIAIIYIO 4aCTh, AYTY YU HUCXOISILYIO YaCTh, OT KOTOPBIX OTXOIST
BETBH K opraHaMm ¥ 4actaM Tteja (tabn. 13). Or Havama Bocxogslieil
YaCTH aoOpTHl OTXOJSAT NpaBasi U JieBasi BEHEUHbIE apTCPHU, Pa3BETBIIS-
olIMecs B CTeHKax cepAua. OueHb KpYIIHbie BETBU GEpyT HAvYajio OT
YT aOPTHL. DTO IMJIEYETOJIOBHOM CTBOJI, a TAKXKE JIEBas 001Ias COHHAas
M JIeBas MOLKIIOYNYHASL apTepuy, cHabXalolye apTepuaiTbHOM Kpo-
BbIO OpraHbl M TKAHM TOJIOBHI, 1IeH, TIPABOM U JIEBOIl BEpXHUX KOHEY-
Hocrel. [IpaBas o611ast COHHast apTepus U NpaBasi HOAKIIOUUIHAS ap-
TEPUSA OTXOJAT OT IUIEYETON0BHOTO cTBOJA. OBIIME COHHbIE apTepUU
HAMPABJIAIOTCSA BBEPX 110 CTOPOHAM OT TpaxeH U nuiiesoaa. Ha yposHe
BEPXHEI0 Kpas ropTaHy oOlllasi COHHAs apTepus ACJIUTCA Ha BHYTPEH -
HIOK0 ¥ HAPYXHYIO COHHBIE apTepuu. BHYTpeHHSsIs COHHAs apTepus mpo-
XOAMT Yepe3 COHHBIN KaHan BUCOYHOM KOCTH BHYTPD Yepera U BMECTeE
C MO3BOHOYHOU apTepueil (BETBBIO MOJKITIOUMYHON apTepuu) CHabd-
JKAeT KPOBBIO TOJIOBHON MO3r. TakuM 0o0pasoM, K roJIOBHOMY MO3LY
MOAXOAT YETHIPE KPYNMHBIE apTEPUW — JBE BHYTPEHHUE COHHBIE U
IB€ TO3BOHOYHBIC APTEPUU, € WX BETBU 00PA3YIOT apTePUANbHbIIL
KpYI Ha OCHOBaHMHM Mo3ra (puc. 89, cM. uB. BKII.). Hapyxuasi coHHas
apTepMsl pa3BETBJAETCS HA PSl BETBeM, KOTOPhie CHAaOXalOT KPOBBIO
HapyKHbI€ OTAEIbI [OJ0BbI, B TOM YMCJIE BCIO JIMLEBYIO YaCTh, U BEPX-
HME OTIEbI LIEH.

310

Tadonumuwa 13

AopTa n ee BeTBH

Yacth aopThi

KpynHele BeTBH,
OTXOASIIKE OT A0PThl

YacTu Tena, opraHbl, K
KOTOPLIM HaNpaBAsoTCs
KpyTHbie BETBY a0PThi

Bocxonsimas
4acThb
Jiyra aopTbl

[IpaBas BeHeuyHas apTepusd
JleBast BeHeuHas apTepust
MaedyeronoBHOM CTBO
rpasasi o0ilLast COHHas
aprepus
HpaBas NOAKJII0YNYHAs
aprepus

JleBag obiuas coHHas
aprepus
Jlesasg noakIOYMUYHAA
apTepusi

Cepaue
Cepaue

ITpaBast MOJIOBUHA FOJOBbI U
Hen

[Tpasas pyka, 1papas
NOJOBMHA LIEH, CTEHKMY
IPYAHON MONOCTH

JleBast moJioBMHA 0N0BLI 1
neu

Jlepas pyka, jcBast HOJOBU-
Ha IEN, CTEHKHU I'PyNHOU
FOJIOCTH

Hucxoasiwas
4acTh

rpyaHas
4yacTb

OpromHas
4acTh

3aaHre MexpebepHble
apTepuu

BepxHsas anadparmanbHas
BpoHxuanbHbie BETBU
ITuuleBONHbBIE BETBH
TTepukapAuanbHbIE BETBH

anCTCHO‘leIC BCTBHU

NogCHUYHbIE apPTEPUHA
HUXHUE quadparmanb-
HBIE apTepum

BHYTpeHHOCTHbBIE BETBU
HemapHbie BETBU

UPEBH BT CTBOJ

BepXxH sl OpblKeeyHas
apTepus

HYXKHSS OpblxkeeyHas
aprepus

CTeHKU I'PYAHON MOJOCTH,
nepeaHsisi cTeHKa OproLI-
HOM MoOJa0CTH

Huacdparma

Bpouxu, aerxue
TTunueson

[MTepuxkapn

CTeHKH OPIONIiOH TONOCTH
Aunacpparma

Kenyaok, neueHb, cene-
3eHKa, NOJAXETY/104Had
Xenes3a, BEPXHSA UaCThb
TOHKON KULIKH

ToHkasi KMiKa, ToICTas
KHULUIKA, [10JXKeJNy10MHas
Kesesa

ToncTast kumika, B TOM
YUCIE BEPXHMUE OT/EbI
NpSIMON KHILKH
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TIpodoaxncenue mabauyot

YacTb a0pThi

KpymnHbie BeTBH,
OTXOSIIIINE OT A0PThl

YacTu Tea, opraHbl, K
KOTOPBLIM HAIPaBISIOTCS
KPYMHBIC BETBYU aOPTHI

[lapHble BeTBH

NOYCYHBIE apTeprUn
cpejiHMe HaToYedYHN-
KOBBIE apTepuu
SAMYKOBblE (SIMUHUKO-
BbIE) apTepum

KoHeuHbBIE BETBHA

o0LMe MOAB3/IOIIHBIE
aprepuu (npasas U JieBast)

BHyTpeHHAs MOAB3AOUIHAS
apTepusi

HapyxHas MoaB3noluHast
apTepust

[ToukH, HaJANoOUYeYHUKHU
HaamnoyewHuku

[TonoBbie xene3bl

CTeHKH U opraHbl Tasa

HyxHss1 KOHEYHOCTD,
CTCHKH Ta3a, TepeaHss

OpolIHas CTeHKa

[MonxkToundHasg apTepus CeBa OTXOAUT OT AYTH aopThl, CIIpaBa —
OT TUICYEroJIOBHOIO CTBONA. BeTBM MOAKIIOUMYHOM aprepuyd MAYT K
OpraHaM M TKaHAM IIEH, HANTUIeubsi, NiepeHell rpyaHoi cteHku. Ha
ypoBHe | peGpa MONKIIOUNYHasE apTepUsl NIEPEXOIUT B MOAMBILIEYHYIO
aprepuio (puc. 90, cM. 1B. BKJ1.). [logMbliiedynas apTepus, a 3aTeM clie-
JlyIolye 3a Hell apTepuU BEPXHEW KOHEYHOCTH — IUICHeBas, JIOKTe-
Basl, JIydeBasl apTepUH — OTIAIOT KOXE, MBILILAM, KOCTAM, CyCcTaBaM
MHOI'OYMCJIEHHBIC BETBH.

Hucxoasias 4acTh aOpThl ACJNTCS HA TPYAHYIO M OPIOIITHYIO YacTH.
I'pyaHas 4acTh aOPTHI PACTIONIOXKEHA Ha TIO3BOHOYHUKE CJleBa OT Cpe-
IMHHOI TMHUK. OHa yepe3 MexpebepHbie U Ipyrie aptepun (OpoHXu-
albHblE, MTAILEBONHBIE) CHAGXaeT KPOBbIO OPraHbl OPIOHON T0JI0C-
TH (KeJIyHOK, IeYeHb, TOHKYIO U TOJCTYIO KMIUKH, MOYKH), a TAKXKE
CTEHKM XMBOTa (pyc. 91). OT GPIOIIHON A0PTHI OTXOAAT KOPOTKUii UpCB-
HBIH CTBOJI, OTAAIONINI BETBH K XKeJIYAKY (pUc. 92), IJIMHHbIE BEPXHS
U HUXHSA OpbIKecuHbl€ apTepyu, 1paBas M JjieBasi MOYeyHble, 4 TaK-
Xe TIOACHUYHBIE apTepud U apTepUM K ITOJOBLIM XKeEJE3aMm.

Ha yposHe IV 11osicHUYHOTO MO3BOHKA OPIOLLHAA YacTh a0PThI e~
JIATCA HA MPAaBYIO M JIEBYIO OOIINE MOAB3AOLIHBIC apTEPUH, Kaxaas U3
KOTOPBIX B ITOJIOCTH Ta3a, B CBOIO OYEPElb, Pa3NeIsieTCs HA BHYTPEH-
HIOIO ¥ HapyXHYIO NOAB3IOLIHBIE apTepuu (puc. 93, cm. uB. BKIL.). OT
KOPOTKOW BHYTPEHHEM TOB3IOIIHON apTepPUX OTXOMAT MHOTOYHCIICH-
HBIe BETBU K CTEHKAM W opraHaM Taza. OT IJMHHON HapyXHOH IMoJ-
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Puc. 91. Aopta U ee KpyIHbIE BETBU:
| — BocXomsIAs aopTa; 2 — Ayra aopTel; 3 — IUIEYEronoBHOW CTBON; 4 —
TpaBasi MTOIKITIOYNYHAS apTepus; 5 — npapasi obllas coOHHas apTepus; 6 —
neBas ob1las COHHAsl apTepusi; 7 — NeBasl MONKIIOYMYHAsS apTepus; 8 — rpya-
Hasi aopTa; 9 — 3anHMe MexpebepHbie aprepuu; 10 — ypeBHbii cTBOT; 11 —
BEpPXHAS OpbIKeeUHAasT apTepyst; 12 — nepast MovewHasi apTepus; 13 — Oproui-
Hast aopTa; 14 — neBast ANUHKMKOBAs (STMUKOBas) apTepys; 15 — HUKHSS OpbI-
KeeuHasi aprepusi; 16 — nesas obwiasi moaB3NoWHAaA aprepus; 17 — nesas
BHYTPEHHSS OAB3IOLIHAS apTepus; 18 — yiepast HapyXXHasl TOAB3OLIHAA ap-
tepust; 19 — cpemmmHas kpecTiosas apTepusd; 20 — MpaBblii MOUCTOUHHK;
21 — mpaBas SIMUKOBas (SMMHMKOBas) apTepus; 22 — IIpaBas MOYKa; 23 —
paBasi OYeuHas apTepust; 24 — MpaBbIil HANIIOYEYHHK; 25 — NpaBast HUX-
HaA muadparMaibHas apTepus

313




TN
A g N
N ‘;.{,’,\ﬁgy’ "

B KN v

W
~y

~V

Puc. 92. Aprepuu xenynka. UpeBHbIN CTBOJ:
1 — 4peBHBII CTBOT; 2 — aopTa; 3 — JAeBast XenymouyHas apTepus; 4 — Xxeny-
IOK; 5 — cene3eHKa; 6 — celle3eHOUHas apTepusi; 7 — JeBasi KejlydoyHO-
CaTbHUKOBAs1 apTepust; 8§ — GONBUION CATbHYK; 9 — mpaBast KeayJouHO-Callb-
HukoBast aptepus; 10 — momxenymodHas xejues3a; 11 — HMXHSS nojast BeHa;
12 — BopotHas BeHa; 13 — XeJynoyHO-IBeHANLIATHNICPCTHAsT aprepusi; 14 —
OBLIMIA KeJUYHBIIH NPOTOK; 15 — mnpasasi XeJynouHasi aprepust; 16 — obGinas
neueHoUHas aptepusa; 17 — mpaBasi AoJisT nieuyeHH; 18 — coOGcTBeHHas rneye-
HOUHas aprepusi; 19 — XKenuHblil ny3eipb; 20 — JeBas 40Jisl NEYEHU

B3IOLIHOW apTEPUM OTXOMST BETBU K CTEHKAM Ta3a M K TIepeIHe Oproll -
HOM cTeHKe. 3aTeM 3Ta apTepusl MepexoiuT B OeIpeHHYIO apTepHIo.
Benpentag aprepus npojoikaercs B MOIKONEHHYIO apTepuio, 3a Hell
CIeIYIOT TIEPEIHAS U 3a0HsIst 00/IbLIeOEpIIOBBIC apTePHH, KOTOPBIC CBO-
AMU MHOTOUYMCJIEHHBIMU BETBSIMM CHA0Xal0T KPOBBIO KOXY, MBIIIIIGE,
KOCTH, CYCTaBbl HUXKHEH KOHEYHOCTH. MHOrve aprepui, Harmpumep
JIyyeBast apTepHsi, ThUIbHAS apTepuisl CTOIBI, TTOBEPXHOCTHAs BUCOY-
Has aprepusi, B ONpeJelIeHHBIX MECTax JeXaT MOBEPXHOCTHO, TMOJ
dbacumeit 1 KoXel, ¥ MOTYT OBITH NPOIIYITAHBL. B 3THX MecTax Jierko
onpeaensercsd myjabc. B ciydasx KpoBOTEUEHMSI apTePHIO MOXHO MTPU-
KaTh K JIexXaileil rny0oxe KOCTH M 3TUM OCTAHOBUTH KPOBOTEUEHHUE.
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Benbl 00abIIOr0 Kpyra KpoBooOpameHnus

Benpi 60Jb1I0T0 KPYra KPOBOOOpAMIEHNS PA3NEISIOT HA TPYU CUCTE-
MBI: CUCTEMA BEPXHEH IOJION BEHBI, CUCTEMA HUXKHEN MOJIOM BEHBI U
cHcTeMa BOPOTHOI BEHBI TleyeHU. BepxHssa rmojiag BeHa — 3TO KOpOT-
KUii MIMPOKMII BeHO3HBI cocya. OHa obpasyerca Gnaromapsi Ciamsi-
HUIO IIPaBoil ¥ JIEBO TUICUETOJIOBHEIX BEH Ha YPOBHE PYKOATKU IPY-
IUHBL. 3aTeM BEPXHsisi 110J1asi BEHa OIYCKAETCSl BEPTUKAIBHO BHU3 U
BNagaeT B [Ipasoe npenacepave. Ha nyru K cepiny B BEPXHIOIO NOJYIO
BEHY BIlaJaeT KpyIHasi HelapHas BeHa, co0upaollas KpoBb OT CTE-
HOK TPYAHOM 1 OplolHoi nonocteit. Kaxnpas rmedyerosioBHast BeHa, B
CBOIO ouyepelb, GOPMUPYETCS U3 ABYX BEHO3HBLIX COCYJ0B: BHYTPEH-
Heil APEMHOM U TIONKIIIOYMYHON BEH. BHYTpeHHsAS sipeMHasl BEHA He-
CeT KPOBb OT TOJIOBHOTO MO3Ta, OT OPIraHOB U TKaHe! TOJIOBbI M LIEU.
[ToBepXHOCTHBIE BEHBI COOUPAIOT KPOBb OT KOXH, ITOJKOXHOM KIIET-
yaTKky (puc. 94, cM. 1IB. BKIL.).

Ilodxarouunnan eena cobMpaeT KpoBb OT OPraHOB M TKAHEH IICH,
[JIEUEBOro MOSICA U BepXHeil KOHEUHOCTH. BEHbI BEpXHEN KOHEYHOCTH
TOAPA3ETAIOTCS] Ha MOBEPXHOCTHBIE (TIOJKOXHbIE) BEHBI M IIIyOOKHe
BEHBI, KOTOPBIE JIEXAT pAaoM ¢ apTepusiMu. TTonkoxHbie BEeHbI UMEIOT
Ha3BaHUS COOTBETCTBEHHO CBOEMY PACIIONIOXEHUIO, HallpuMep JaTe-
pabHAd U MeIualibHas TIOAKOXHBIE BeHbl pyKu. IJ1yboKue BeHbI PH-
aexar K apTepusaM, Kak TpaBwio, nomnapHo. HaspiBaloT 3TH BEHBI —
CIIYTHMIIBI, KaK apTepUH, C YUETOM UX PACTIOJIOXEHHMs B TEJIC YeJI0BE-
Ka (JIOKTEBBIE, JiydYeBbie, MJICYEeBbie BEHHI).

Huxcnsas noaas éena JIeXUT Ha 3aIHell OPIOLIHOM CTEHKE CITpaBa OT
aopTel. O6pasyercs BeHa Ha ypoBHe IV IMOsSICHUYHOTO ITO3BOHKA M3
COeMMHEHUS [IPaBOii U JIEBOIl MOAB3IOIIHBIX BEH. 3aT€M HUXHSISA MO~
a5 BeHa MMOJHUMAETCsl BBEPX, [Je OHA MPOXOANT yepes AuadparMy u
BMajaeT CHU3Y B IpaBoe npencepave. B 6pIOIIHOM NOJIOCTH B HIDXKHIOO
TOJIYIO BEHY BII4NAIOT MOSICHUYHBIE, HIDKHME AMadparMaibHble, 110-
yeuHble, HAATIOYEUHUKOBBIC, TICUEHOYHBIE BEHBI, a4 TAKXKe BEHbI SUY-
Ka (SIMYHUKA).

Kaxasi o01Last ITOAB3IO0IIHAS BeHa o0pa3yeTcs IpU CIUSHUY BHYT-
pEHHEN U HAapyXXHOM MOAB3AOILIHBIX BEH. BHYTpeHHsISI TOAB3AOLIHAA
BeHa cobupaeT KpoBb OT OPraHOB M CTeHOK Ta3a. HapyxHas noz-
B3IOIIHASA BEHA ABJSETCH IPOIOIKEHEM OeIpeHHOW BEHBI, B KOTO-
pYIO MOCTYMaeT KPOBb U3 MOBEPXHOCTHBIX U TIYDOKMX BEH HUXHEH
KOHEUYHOCTH (OOJIbIIOH U Maloil MOAKOXHBIX BEH HOTH, TOIKOJIEH-
HOI1, IEPEAHHUX M 3aIHNX OONbLIEOEPLIOBBIX BEH).

B GpIOLIHO# NONOCTH MMEETCSI TAKXKE CUCHIeMa 60POMHOTE 6eHbl, KO-
Topast obpasyeTcs M3 CAMAHUS CEle3CHOUHOU, BEPXHEH W HIKHEH
OpbiKeeYHbIX BeH (puc. 95). BopoTHas Bena cobnpaeT KpoBb U3 CTEHOK
XeJyaKa, TOHKOH M TOJICTOM KMUIOK. DTa KpOoBb Gorata MUTaTe 1bHbI-
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Puc. 95. BopoTHas BeHa U e€ IPUTOKH:
I — meyenp; 2 — Xenymok; 3 — XeNyNoYHbIe BeHbl; 4 — BOPOTHAS BEHA;
5 — cene3eHOUHas BeHa; 6 — celle3eHKa; 7 — HUXHSIS GpbIXeeuHas BeHa7
8 — HUcxomsAlas 06OLOMHAT KMIIKA; 9 — CUTMOBMAHAS 0B010YHAS Kmm(a?
10 — npsamas xuwka; 11 — neTnu TOHKO# KUITKY; 12 — BepXHss 6pr)K66‘I—’
Hasl BeHa; 13 — momepeyHas oGojouHas KMKa, 14 — rojoBka Tos-
XKENYAOYHOMN Xee3bl

MH BEIIECTBAMH, OHA IMPOXOHUT YEpe3 MeUeHb, a 3aTeM MO IeYEeHOY-
HBIM BEHaM BIIMBACTCSI B HUXKHIOK TIOJTYIO BEHY.

Mexny mpuTOKaMy BEpXHEH M HUXHEN MOBIX BEH, BOPOTHOM BEHBI
B CTeHKaX I'PyAHON M OPIOUIHOH IOJIOCTEH, a TAKXKE B CTEHKAX psanaa
OPraHoB (MMIIEBOAA, NPAMOIM KMIUKHM) MMEIOTCSI MHOTOYMCIEHHbIE
COCAMHEHMST — BEHO3HBIC AHACTOMO3HI. [1o aHacTOMO3aM KpoOBb MOXET
[IepepacrpenessaThCs, OTTCKATh B PA3IUUYHBLIX HATIPABIEHUSX, €CIHU
BO3HUKAIOT IIPENSATCTBUA TOKY KPOBU I10 OCHOBHBIM BEHAM. ’
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HpI/I MOBPEXIACHUU ITOBEPXHOCTHBIX BCH MOXET HAaCTyNnmUTh BCHO3-
HOE€ KpPOBOTCUYCHME. B 3TOM Ciyyae MOBEPXHOCTHYIO BCHY HYXHO Ha
KOPOTKOEC BpeMsi I[IPUKATh TaJIBIIEM, A 3aTEM HAJIOXKUTH JaBAIUYIO ITO-
BSA3KY WJIN XTYT. TakuM ke criocoooM Ha KOHEYHOCTH MOXHO OCTaHO-
BHUTBh U apTepUajibHOC KPOBOTEYCHUC.

Bo3pacTHbie 0COOEHHOCTH KPOBEHOCHBIX COCYA0B

Apmepuu u MUKPOUUDKYAAMOPHOE PYCAO. IMocse poxneHus: pedbeHKa
110 Mepe YBEJIMYeHHUs] BO3pacTa OKPYKHOCTb, IHAMETP, TOJIINHA CTC-
HOK apTepuil ¥ WX JJIMHA yBeanunBatoTcs. M3MEHSI0TCA Takxke ypo-
BEHb OTXOXJ/CHUS apTePUANIbHBIX BETBEN OT MaruCTPaJIbHbBIX apTepum
M laXe THUI WX BeTBIeHus. JlnaMeTp 1eBoi BeHEeYHOM apTepumn Gonblile
JMaMeTpa MPaBoil BEHEYHOI apTepUM Y JIIOJICH BCEX BO3PACTHBIX TPYIIL.
Hawubonee cylieCTBCHHbIE PA3IMYMSA B AMAMETPE 3THX aprepuil orMme-
4aJOTCsl y HOBOPOXIEHHBIX U JeTeit 10—14 ser.

JInaMeTp odllieid COHHOM apTepUu y JIeTell paHHEro BO3pacTa paBeH
3—6 MM, a y B3pOCJBIX COCTAaBIAET 9—14 MM; IHaMETP MOAKIIOTNY-
HOM apTepuy HauboIee MHTEHCUBHO YBEJTMUUBAETCA OT MOMEHTA POXK-
neHvst pebenka 10 4 net. B nepsoie 10 et XU3HU HauOonpIKi 1Ua-
METp M3 BCEX MO3TOBBIX apTePU UMEET CPeIHs.

B panHeM [JE€TCKOM BO3pacTe apT¢pUy KUIHEYHUKA [10YTH BCE OIN-
HAKOBOTO pa3Mepa. PazHulla Mex 1y AMaMeTpOM MarucTpaibHbIX apTe-
pUii ¥ IMaMETPOM HX BETBE# 2-TO U 3-T0 MOpsAKa BHAYaJle HEBC/IMKA,
OJIHAKO, 110 MEPE YBeAMUYeHUs Bo3pacTa pebeHKa, 9Ta pasHULIA TaKkXe
yBeuyuBaetcsi. JluaMerp MarucTpajbHbIX apTepuii pacteT OBICTpEE,
yeM AMAMETp UX BeTBeil. B TeueHUe MEPBBIX 5 JIET XU3HU pedeHKa
JMAMETP JTOKTEBOM apTepril YBEIUYMBAETCS O0Jice MHTEHCUBHO, UeM
JIy4eBOii, HO B JaJIbHEHIIEM JUaMETD Jy4eBOM apTepuy MpeodianacT.
TomiuHa CTEHOK BOCXOASIIEH A0PThI PaCTeT 04eHb MHTCHCUBHO IO
13 niet, a TOILMHA CTEHOK OOILIEH COHHON apTepnun CTaOMIN3NpYyeTCs
nocie 7 ner. MHTeHCMBHO BO3pacTaeT ILIOLIAIb [IPOCBETa BOCXOSIILEH
a0pTH — ¢ 23 MM? y HOBOPOXIEHHbIX 10 107 MM? v 12-JIETHUX, YTO
corjiacyercsi ¢ yBeJJMYCHUEM pa3sMEPOB CEPALIA U CEPICYHOTO BHIOpOCa
KPOBH.

JlnuHa apTepuil BO3pacTaeT NMPOMOPLMOHAIBHO POCTY TeJIa W KO-
HeuHocTeit. HarmpuMep, [UIMHA BOCXOAAINEN YacTH aOPThl K 50 ropam
yBeIMuuBaercs B 4 pasa, Ipu 5TOM JIMHA TPYJHON YacTH HapacTaet
obIcTpEE, YeM OPIOIHON. ApTepuH, KpOBOCHAOXKaloIMe MO3r, Haubo-
jlee MHTEHCHBHO Pa3BUBAIOTCsl 1O 3—4-JIeTHEro BO3pacTa, I10 TeMiam
nipesocxons aApyrue cocyasl. Haubosnee 65ICTPO pacTeT B ITMHY MEPEA-
Hsist Mo3roBas aprepusi. C BO3pAaCTOM YIUTMHSIIOTCA TAKXKE apTepHK, KPO-
BOCHAGXAIOUMEe BHYTPEHHUE OPTaHbl, M apTepUX BEPXHUX M HIXKXHUX
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KoHeuHoctel. Tak, y HOBOPOXIEHHbBIX AETEH IPYTHOTO BO3pACTa HIXK-
HAs GpbKeeuHas apTepust MMeeT MIMHY 5—6 cM, a y B3POCIBIX —
16—17 cm.

YPOBHM OTXOXIECHUS BETBCH OT MarucCTpaJibHbIX apTepHUil Yy HOBO-
POXICHHBIX U JETEH, KaK MPaBHJIO, PAcroNaraloTcs MpoKCUMaibHee,
a YIJIbI, NOJ KOTOPBLIMHM OTXOHSAT 3TH COCYABI, YV IeTei Ooblle, YeM y
B3pOCbIX. MeHSIETCA TaKKe PaIuyC KPUBU3HH IYT, 00pa3yeMbIX COCY-
namu. Hanpumep, y HOBOPOXIAEHHEIX U JeTel 10 12 JIeT ayra aopThi
UMeeT OOJBIIMI paguyC KPUBH3HBI, YEM Y B3POCIIbIX.

I1pomoplioHaabHO POCTY TeJa U KOHEYHOCTEH U COOTBETCTBCH-
HO YBEJIMYEHHUIO [UIMHBI apTePHil IPONCXOIUT YaCTHIHOE U3MEHEHNE
Tororpacuun 3TUX COCyIoB. YeM crapiiie yeJoBek, TeM HHUXKE pacro-
JlaraeTcst Ayra aopThi. ¥ HOBOPOXIEHHBIX AYra aopThl Bbillle YPOBHS
I rpyasoro no3Bonka, B 17—20 1eT — oHa HaxoauTcs Ha ypoBHe II,
B 2530 ser — Ha yposHe I, B 40—45 et — Ha yposHe IV rpyaHoro
M03BOHKA, Y MOXWIBIX U CTAPBIX JIOACH — Ha YPOBHE MEXKITO3BOHOY -
Horo aucka Mexay IV u V rpynHpIMu MO3BOHKaMM.

HM3mMeHseTcst Takxe Tonorpagus apTepuit koneuHoctel. Hanpu-
MEp, Y HOBOPOXJACHHOTO MPOEKUUSI TOKTEBOI apTepuy COOTBETCTBY-
eT NepeaHeMeIMalIbHOMY Kpalo JIOKTeBO# KucTH. C BO3DacTOM JIOKTE-
Bast U JIyucBasl apTepUU MEPEMELIAIOTCS TI0 OTHOLIEHHMIO K CPeAMHHOM
JIMHUW TpearUieubsa B JaTepadbHOM HarlpapieHuu. Y JAeteil crapiie
10 sieT 3TH apTepuy pacronaraloTcs M MPOeLUPYIOTCS TaK Ke, KaK U y
B3pocasix. [Ipoekiiusa GeapeHHON U MOOKOJCHHON apTepuii B TIepBbIe
rofpl XHU3HU pebeHKa TaKXKe CMEIIAETCS B TaTepaIbHOM HampaBieHUU
OT CpeAMHHOIT TuHUM Oenpa. I1pyu sTOM Tipoekiust GeIpeHHON apTe-
puu TipubIMXKaeTcs K MeAualbHOMY Kpalo GeIpeHHON KOCTH, a Tpo-
€KL TONKONCHHOM apTepuM — K CPEeIUHHOM JMHHN MTOAKOJIEHHOT
aMkY. HaGmomaercss uaMeHeHue Tonorpadun JaJoHHBIX apTepHaTb-
HbIx ayr. [ToBepxHOCTHast JIaIOHHAsI Iyra Y HOBOPOXIECHHBIX U AeTei
MJIAAUIETO BO3pacTa pacnoJyiaraeTcsl NMpoxcuManbHee cepeauHbl 11 u
1II nmsACTHBIX KOCTEMN, Y B3POCIBIX OHA IMPOEIIUPYETCS Ha YPOBHE cepe-
auHbl 111 nsicTHO#t KocTu.

o Mepe yBennueHus: BO3pacta IMPOUCXOAUT TaKKe M3MECHEHHE THUTTA
BeTBAeHUS apTepuil. Tak, y HOBOPOXICHHBIX TUI BETBICHMSI BeHEU-
HBIX apTepUil pacchIITHOM, K 6—10 rogam dopMupyeTcs MarucTpasib-
HBII{ TUIT, KOTOPBII COXpaHseTCS HAa MPOTSKEHUU BCEil XM3HU UEI0-
BeKa.

®opmupoBaHue, poct, TKaHeBast AUddepeHINPOBKA COCYIOB BHYT-
PHOPTaHHOTO KPOBEHOCHOTO pyclia (MEJKUX apTepuii M BeH) B pas-
JIMUHBIX OPraHax 4ejioBeKa MPOTEKaloT B OHTOreHe3e HepPaBHOMEPHO.
CTeHKHM apTepUuaIbHOTO OTIE/a BHYTPUMOPTAHHEIX COCYAOB, B OTIMYHE
OT BCHO3HOTO, K MOMCHTY POXIEHUSI UMEIOT TPU ODOJI0YKU: HAPYK-
HY10, CPCIHIO U BHYTPEeHHIOW. [locie poxaeHrs yBETUINBAIOTCS I~
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Ha BHYTPUOPTaHHBIX COCYIOB, UX JAMAMETP, KOJMUECTBO MEKCOCYIN-
CTHIX AHACTOMO30B, YHCIO COCYIO0B Ha efMHHUIly 0ObeMa oprata. Han-
poJiee MHTEHCUBHO IIPOTEKAET TOT MPOLECC HA NEPBOM TOAY XHU3HU
W B repuvoj ot 8 10 12 ner.

KpoBeHOCHbBIE COCYABl K MOMEHTY POXICHNA cHabXeHbl CIEeUM-
ATBHBIMU MEXaHM3MaMH, pPeryupyoLIMMU KPoBOTOK. OIUH N3 TAKUX
MEXaHU3MOB — ITPEKATIMIUISIpHbIE CPHHKTEPBI, KOTOPBIC MPEACTABRIS-
IOT CODO CKOIUIEHME [VIAAKWUX MBIILIEUHbIX KJICTOK B YCTLE Kanmiisd-
poB. BospacTHbie U3MEHEHUA MUKPOLIMPKY/IATOPHOTO pyC/ia y 1eI0Be-
Ka B pa3HbIX OpraHax ¥ TKaHAX NPOTEKAIOT B 3aBUCMMOCTH OT BPEMCHHU
CTaHOBJIEHMS CTPYKTYD 9TUX OPraHoB.

Benwt 6oabuiozo kpyea kpogoobpauenus. C BO3PACTOM yBeIUUHBaA-
JOTCS IMAMETP BEH, IUTOLIA/b UX IIOTIEPCUHOTO CEYEHUA U ILTUHA. Tak,
HarnpuMep, BEPXHsisl 1ojlag BEHA B CBS3M C BBICOKUM MOJOXCHUEM
cepAlla y AeTeil KopoTkas. Ha nepsoM roay Xu3Hu pebeHKa, y AeTeit
8—12 JeT ¥ y MOAPOCTKOB JUIMHA U TUIONIab [1OTEPEHHOTO CCHCHHUsI
BEPXHEil I10JIOM BEHbI BO3PACTAIOT. Y JIIOLCH 3pEJIoro Bospacta 3TH
OKAa3aTe/id [IOYTH HE U3MEHSIOTCS, 4 ¥ HOXWIBIX U CTADUKOB B CBsl-
3M CO CTApYECKUMM M3MEHEHUSMHU CTPYKTYPbl CTCHOK 9TOH BEHbI Ha-
oaiofaeTcs yBenuueHue ee auamerpa. HuxHsis royas BeHa y HOBO-
POXJEHHOTO KOPOTKast ¥ OTHOCUTEJIBHO HIMPOKas (1uamMeTp OKOJIO
6 MM). K KOHIly nepBOro rojia X13HW JHAMeTp €€ YBEIMYNBACTCA HE-
3HAYUTENBHO, @ 3aTeM OBICTpEE, YeM JMaMEeTp BEPXHEH 00 BEHBL.
V B3pOC/bIX JLHOJIEH TMAMETP HUXHEH 00K BEHBI (Ha ypoBHe Briaje-
HHS TOYEUHBIX BEH) paBeH MpuMepHo 25—28 mMm. OTHOBPEMEHHO C
YBEJIMUEHHUEM JUTMHBI 1I0JIbIX BEH U3MEHSETCS MOJIOXKEHME UX TIPUTO-
kKoB. POPMHUPOBAHKE HIKHEH MOJJOH BEHbI Y HOBOPOX/ICHHBIX TIPOUC-
xoauT Ha ypoBHe [TV MogcHUYHBIX MO3BOHKOB. 3ateM ypOBEHbD, Ha
KOTOPOM (POPMUPYETCS 3Ta BEHa, MOCTCIICHHO OIYCKACTCst U K TepH-
oy nosioBoro cospeBatus (13—16 ner) 10CTUraET IV—V nosicHu4-
HBIX TO3BOHKOB. Yron (POpMUPOBAHUS HIXKHEH MOJTON BEHbl Y HOBO-
POKIEHHBIX COCTABJISIET B cpeHeM 63° (0T 45 10 75°). Tlocae poxaeHus
OH MOCTENEHHO YBEJIUMUMBACTCS U JIOCTUTACT Yy B3POC/IbIX OKOJIO 93° (o1
70 no 110°).

JlviHa GPIOLIHOTO OT/IeNIa HIDKHEN o0 BeHbL y IeTell Ha NepBOM
rozy XKM3HHM BospacraeT ¢ 76 1o 100 MM, B TO BPEMsI KaK e¢ BHYTpUIIC-
pPUKAPAMAIbHBI OTHE] NPAKTHYECKU HE M3MCHSCTCH (3,6—4.1 mm).
Cocyabl HUXKHEH TOJONW BeHbl MMEIOT CTCHKH OONbIIEH TOJILUWHBI,
qeM y MPUTOKOB BEPXHEH M0M0# BEHbI. Y HUX XOPOLIO BhIPAKEHBI 3Jla-
cTHUecKue MeMOpaHbl, KOTOpbie 6oJiee YCTKO pa3ac/idaioT obosouku. B
cpefiHeit 060T0uKe UMEIOTCS YE€TKHUE CJIOU LMPKYIAPHO U [TPOJI0JIbHO
PACIIOIOXKEHHBIX MUOLIUTOB.

BopoTHas BeHa y HOBOPOXICHHBIX MOABEPKEHA JHAMUTE/IbHON aHa-
TOMUYECKOI N3MEHYMBOCTH, TPOSIBSIIOLIENHCS B HEMOCTOSHCTBE HCTOU-
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HUKOB ee (POpPMUPOBAHMsI, KOJIMUYECTBA TTIPUTOKOB, MECT UX BITaJCHMS,
B3aMMOOTHOILEHUI ¢ APYTUMU 3JIEMEHTaMM [eYEHOUHO-IBEHAIIATH-
NepCcTHOl ¢BA3KK. HadanbHblil OTAE] BEHbI JICKHUT Ha YPOBHE HUXKHEro
kpas XII rpyanoro no3sonka unu [ v naxe 11 mossiCHUIHBIX ITO3BOHKOB,
MO3aIK FOJIOBKY [IOIXKENYTOYHOM Xene3bl. BopoTHas BeHa Y HOBOPOX-~
JEHHBIX GOPMUPYETCS TIPEMMYILECTBEHHO M3 JIByX CTBOJIOB — BEpX-
Heii 6pbDKEEYHON U celie3e HOUHOI BeH. MecTo BIalieHHsl HUXKHE OpbI-
KEEeUHOU BeHBbl HEIOCTOSIHHO, Yalle OHA BIIMBAETCS B CEJIE3CHOYHYIO,
pexke — B BEPXHIOK OPBIXEEYHYIO BEHY.

JInuHa BOPOTHOI BeHbI Y HOBOPOXICHHBIX Kosiebnercsa ot 16 10
44 MM, BepxHeii OpbIxeeuHoi — oT 4 10 12 MM, a ceJie3eHOYHOH —
ot 3 10 15 mMm. ITpocBeT BOPOTHO#! BEHBI Y HOBOPOXJICHHBIX COCTaB-
nsietT okoJo 3,5 MM. B mepuo ot | 10 3 neT BEIMUMHA APOCBETA yIBa-
uBaercs, or 4 1o 7 ner — yrpauBaeTcs, B Bo3pacre 8—I2 sjer —
yBeJIMUMBaeTcs B 4 pasa, B IOAPOCTKOBOM — B 5 pa3, MO CPaBHEHUIO
C TAKOBBIM Y HOBOPOXAeHHBIX. TOJIIMHA CTEHOK BOPOTHOM BEHBI K
16 rogaM yeennuMBaeTcsl B 2 pasa.

MMocsie poXaeHus MeHsieTCsl Tororpadus MOBEPXHOCTHBIX BEH Tejla
u KoHeuHocTed. Tak, vy HOBOPOXICHHbBIX UMEIOTCS I'YCThIe TTOJIKOXHbIE
BEHO3HbIE CIUIETeHUs, HAa X (DOHE KPYIHHBIE BEHBI HE KOHTYPUPYIOTCS.
K 1—2 ronaM XM3HHU M3 3TUX CIUIETEHWI OTYETINBO BbLAEIAOTCS 060~
Jiee KpyIHbie GoJibllias U Masasi MOAKOXHbIE BEHbl HOTM, a Ha BEpX-
Hell KOHEYHOCTHM — JIaTepajdbHasg M MEAWaibHas TIOAKOXHBIC BEHBI
PYKH. BLICTPO yBeTUUMBAETCS AUAMETP IIOBEPXHOCTHBIX BEH HOTW OT
MIepUOIa HOBOPOXKICHHOCTH /10 2 JeT: AMaMeTp GObIIO# 101KOKHOH
BeHbl — TIOYTH B 2 pasa, AMaMeTp Majioil MOAKOXKHOHN BeHbl — B 2,5
pa3za.

JIBrKeHHe KpPOBH 1O COCYyAaM

KpoBb HenpepsIBHO ABMXKETCS TIO 3aMKHYTOM COCYIHUCTON CHCTEMe
B ONpeIeIeHHOM HanpapjieHny Onarofaps pUTMHUYHBIM COKpALICHH-
AM CepAlia, TOFO XMBOTO MBIILEYHOIO HACOCA, MEPEKauHBAIOLIETO
KpPOBb U3 BEH B apTepuu. Y 310pOBOTO YEJIOBEKA KOJNIECTBO NPHUTEKa-
IOLIEH K ceplly KPOBM PaBHO KOJIMYECTBY OTTeKaroweid. CKOpoCTh TOKa
KPOBM II0 apTepusiM, KaluaspaMm, BEHaM DasjinuHasi M 3aBUCUT OT
IIMPUHBE TIpocBeTa 9THX cocynoB. [lo kanuangpam 6ObLIOTO Kpyra
KpOBOOGPALEHM KPOBb TEUET MEUIEHHO — CO CKOpOCThbio 0,5 MM B
1 ¢. MemieHHOe OBMXEHHE KPOBU 1O KaMWLISIpaM CIocodcTByeT 00-
MEHHBIM IIpOLECCAM MeXIy KPOBBIO M NPUJEKALIMMH K Kanwuispam
TKAHSIMU. DTH 06MEHHBIE IIPOLIECCHl COBEPLIAIOTCA Ha OTPOMHOI 110~
uragu — 6300 M2, TakoBa ob1ast OBEPXHOCTb CTCHOK KalujuIsipoB B
TeJie YeaoBeKa.
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Hanbonee OnIcTpo KpoBb IBHUXETCsl B aopre — 50 cM B 1 ¢, yTO B
1000 pa3 6eicTpee, yem B Kanuuisgspax. CKOpOCTb TOKA KPOBH B BEHaX B
2 pasa MeHbllle, YEM B apTepusX, MOCKOJbKY CyMMapHasi LUMPUHA
jIpocBeTa BeH B 2 pa3a Oosibllie, YeM Y apTepHil.

U3 kpoBM B TKAaHW YXOAUT KHUCIOPOJ, THTaTeJbHblE BEUIECTBA,
ropMoHbl. M3 TKaHell B KPOBb Yepe3 TOHKUE CTEHKU KaTIUAIAPOB Bbi-
BOJISITCA TTPOAYKTH 06MeHa BelecTB. OOMEHHBIM NpPoLECCaM MEXKILY
KPOBbIO M TKAHSIMH, TTOMUMO OUIIBTPALUU, CTIOCOOCTBYIOT TAKXKE IPO-
jrecebl ocmoca, anddysun. ITpu 3ToM NPOUCXOLUT IIepeMeLleHue Be-
11ECTB M3 Cpelbl ¢ UX BHICOKON KOHHEHTpalMeill B cpely ¢ HU3KOMH
KoHUeHTpauuei. [TocTyniaeHue Kuciopona ¥ ApYyrux NUTATENbHBIX Be-
LIECTB B TKaHW IIPOMCXOAUT BJaroaaps BLICOKOMY HaBIEHUIO KPOBU B
HaYaIbHBIX OTAE/Iax KarmwuisipoB (mo 30 MM pT. cT.). B BEHO3HOM oTlene
KaMWUISIPOB JaBjIeHUe KPOBU HU3KOE (0KoJO 15 MM pT. €T.), ¥ Ipo-
AYKTHI, TIOJJIEXAIUC BBIBEICHUIO U3 OPraHu3Ma, BLIXONAT U3 TKAHCH
# KPOBb (YITIEKHCIIOTa, MOUEBUMHA M APYTUe BELLECTBA).

JlapJeHHeM KPOBH B COCYaX (KPOBAHLIM JABJICHHEM) HA3LIBAIOT 1aB-
JIEHUE, KOTOPOE OKA3BbIBACT KPOBb Ha CTEHKU KPOBCHOCHDLIX COCYIOB.
3aBUCHUT KPOBAHOE JABJCHUE OT CHJIBI, C KOTOPOI KPOBb BHIOPACHIBA-
€TCs B A0PTY IIPH CUCTOJIE XKEJTYIOUKOB, B OT COIPOTUBICHUA MEJIKUX
cocyloB (apTepuon, KalWusIpoB) ToKy Kposu. Baxneillnee ycrosue
TOKa KPOBH [0 COCyAaM — pa3jiMyHOE AABJACHUEC B BEHAX U apTepusx
(naBaenne kposu B aopte 120, a B BeHax — 3—8 MM pT. ¢T.). KpoBb U3
o0acty 6OABLIETO JaBICHHUS ABUXKETCS B 0071aCTh MEHDbUIETO AAB/IE-
HUS.

[Mpu Kaxaoi CUCTOJNIE JIEBOFO XeJyI0UKa B a0PTY BbITAJIKMBAETCS
60—70 ma xposu. OOHAKO MO KPOBEHOCHBIM COCYIaM KpPOBb TEYET
HeIpepbIBHBIM NTOTOKOM. HeTipepblBHOCTE TOKAa KPOBU IO COCYydam
0OBSICHAETCS CONPOTHUBIEHNEM, KOTOPOE MCTTBITHIBACT KPOBb MPH T1PO-
XOXIEHUU Yepe3 TOHKHE COCYAbl (KalWUISAphl), a TaKXe 31aCTUYHO-
CTBIO CTEHOK aopThl M APYTHMX KpyHHBIX apTepuit. [1pu cucrone xeny-
JIOYKOB a0PTa HEMHOI'O PACTITUBAETCS, a TIPY JUACTOJIE BO3BPAILIAETC
B ucxogHoe nosjoxenue. [Ipu Auacrosne CTeHKM a0pTbl AaBAT HA KPOBb
1 POAGJIKAIOT NPOTATKMBATH €€ U3 apTepyit B Kanmusapbi. Yem 60i1b-
1Ie CYKEHBI MeJIKME apTepuy U Kanuuispbl U 4eM OoJiblle CHJIa CO-
KpailleHWsl cepaua, TeM G6oablue OylIeT JaBjicHUe KPOBU B COCylax.

W3-3a puTMHUYHON padOThi cepilla JaBjieHUe KPOBU B apTepudx
konebierca. Tlpy cucTosie XenyaoukoB M BBIOPOCE KPOBH B aopTy
JAaBJIeHUE B apTepusiX TOBBIILAETCS, a MPU AUACTOJIE MOHUXKAETCS.
HauboJblliee masiaeHne MpH CUCTOJE XKCIAYA0YKOB HA3biBalOT CHCTO-
JITYECKKM JABJIEHMEM, CaMOe HU3KOE JaBICHUE TIPU IMacToJIE — JAMACTO-
JHYECKMM AaBAeHHeM. Y B3POCITBIX 3M0POBLIX JIOACH MAKCUMAIbHOE
(cucronuyeckoe) napneHue pauo 110—120 mm pT. €T., a MUHUMAJIb-
Hoe (auactomuueckoe) — 70-—80 MM pT. cT. Y neteil u3-3a Oonbilloi
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3JaCTUIHOCTU CTEHOK apTEepUi JaBJIeHUe KPOBU HUKE, YEM Y B3POC-
JIBIX JTofeil. B IMOXMUIOM M CTapYeCKOM BO3pacTe MPU yMEHbBIICHUH
SACTMYHOCTU CTEHOK COCYIOB JaBjieHHe MOBbILIAETCA. PasHOCTh
MeXAy MaKCMMajbHbBIM M MMHUMaJbHBIM [aBJCHHEM Ha3biBalOT
MyJabCOBBLIM jiaBneHHneM. Ero seqmuuHa B HOPME COCTaBACT 40—
50 MM pT. CT.

WaMepuTh BEJIMYNHY JaBIeHUs] KPOBU B apTepusix (apTepuanbHOe
JaBleHue) MOXHO METOAOM HAJIOXCHHUS PE3MHOBONM MaHXETKU Ha
wieyo. U3MeHsig qaBjieHUe MAHKeTKU Ha TKaHHU [171€4a, B TOM 9UCIC U
HA TUICYCBYIO apTEPUIO, MOXHO I10 TIOKa3aHUAM MaHOMeTpa yCTaHO-
BUTH BEJIMYNHY MaKCHMMAJIBHOTO U MUHHAMAJIBHOTO JaBJICHUS B IIIe4e-
BOIt apTepuu.

Ilyibc — 3TO PUTMHMYHBIC KOJIeGAHMA CTEHOK apTepuil TpH Tpo-
XOXIEHMM TIO HUM KpoBH. Kone6aHust 3TH BO3HUKAIOT Giiarofaps co-
kpameHusM cepaua (60—70 ygapos B 1 MuH). Ipu cuctone JIeBOro
JKeJIYIOYKa KPOBb C CHIIOH BHIOGPAcHIBAETCS B A0PTY U PaCTATUBACT ¢
cTeHky. [Ipy AuacTolie CTEHKU a0pThl, 00Ialalolie 3/1aCTUIHOCTHIO,
YIPYTOCTHIO, BO3BPAIAIOTCA B UCXOAHOE IMOJOXEHUE. DT pacTske-
HUS M COKpAILeHUsl CTEHOK a0pPThl ¥ BHI3BIBAIOT UX PUTMUIHBIE KOJIC-
GaHusl.

[Tysbc oTpeesseTcs Yaule BCero Ha Jiy4eBOi apTepuu B HUXKHNX
oTHeNax MpeIuiedbs, GIMKe K KMCTU, UM HA TUTHOW apTepUH CTO-
116l Ha YPOBHE T'OJIEHOCTOITHOIO CYCTaBa.

Jipr:xenue KpoBu o BeHaM. 1o BeHaM KpOBb BO3BPAIIACTCsL K CEPII-
ny. JBuXeHre KPOBU 1O BeHaM 00eCTIeYMBACTCS YXKe HE CUJION cep-
JEYHbIX COKpAILeHNit, a apyrumy dakropamu. /laBjieHue KpoBH, CO-
3aBacMOe CepllleM, B HAUaIbHBIX OTIeIax BeH (B BEHY/IAX) HU3KOE,
Beero 10—15 MM pT. ¢T. [103TOMY IBHXKEHHMIO KPOBH IO TOHKOCTCHHBIM
BEHaM B CTOPOHY CepJlia crocoOCTBYyIOT: 1) cokpauieHue onnznexa-
IMX K BEHAM CKEJIETHBIX MBIIIL, KOTOPbie CAABIWBAIOT BCHBI U 9TUM
MPOTAJKMBAIOT KPOBb K CEpAIly; 2) Halu4Yue Y BCH KJalnaHoB, KOTO-
pbl€ TPENATCTBYIOT OOPATHOMY TOKY KPOBH U ITPOTIYCKAIOT €€ TOJIbKO
B CTODOHY Cepiiia; 3) OTpUIIATeNbHOE NP AbIXATCTBHDIX IBUKCHUAX
JABAEHHME B CPYLHON MOJIOCTH, YTO OKA3bIBACT IPUCACLIBAIOLICE 1CH -
CcTBHE W NTOMOraeT JBMXKECHMIO KPOBU TIO BCHAaM K Cepluy.

Perynsuus GpyHKumii cepaeyHo-COCYAHCTON CHCTEMbI

Pa6orTa cepana, TOHYC CTEHOK KPOBEHOCHBIX COCYIOB U Toaaepxka-
HHE TIOCTOSIHCTBA KPOBSIHOTO JABJEeHUsI PErYJMPYIOTCst BEreTaTBHOM
HEepBHOM CUCTEMOIA, HETIOJKOHTPOJIBHOM HALIEMY CO3HAHUIO.

B cTeHKax aopTbl, COHHBIX U JAPYTUX apTepHil, KPYMHBIX BEH HMC-
JOTCST YyBCTBUTE/IbHBIE HEPBHBIC OKOHYAHMsI — 0apoOpeLenTophbl, BOC-
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NPUHUMAIOLIME AaBJIeHNE KPOBU, U XEMOPELIETITOPHI, YIaB/IUBaOUIMEe
M3MEHEHUS cocTasa KpoBU. KpOBEHOCHBIE COCYAbI B 3M0POBOM OpTa-
HU3ME HAXOIATCS B HECKOJBKO HAMPSIXKEHHOM COCTOSHHU, KOTOPOEC
Ha3bIBAIOT COCYANCTBIM TOHYCOM.

HepBHble UMIOYIbCH O COCTOSHUH COCYIOB, KX TOHYCA IMOCTYIAIOT
N0 cepleuHbLIM HEPBAM B COCYILOABUIATENBHBIA HEHTP, PACTIONOXCH-
HbIH B IpoJgoaroBaToM Mo3sre. CocynoBUraTeNIbHble UCHTPbI UMEIOTCS
B CEPOM BelIeCTBe CIIMHHOTO Mo3ra. Bee 9T LIeHTPhl KOHTPOJIMPYIOT-
¢Sl U3 COOTBETCTBYIOIWIMX OTAEJIIOB I'MIoTajlamyca (TIpOMEXYTOYHOro
Mo3ra).

[Mpy noOHMXeHUM JABICHUSI KPOBU B COCYAaX MMIYJIbCbl K3 COCY-
JOJBUTATEIbHBIX IIEHTPOB YCHIWBAIOT COKpAlUCHUs cepAalla, MOBbLLIA-
IOT TOHYC COCYAUCTBIX CTEHOK, COCYIBI CY>KUBAIOTCH, U JABJICHNE KPOBH
B HUX BBIPABHUBACTCH.

Ipy nosbIlUCHAM AABJIEHNS CUJIA U 4aCTOTa CEPIACUHBIX COKpalle-
HMIl YMEHDbLIAIOTCA, TOHYC COCYIOB TAKXE YMCHbILIAETCS, COCYABI pac-
LIUPSAIOTCA, M AaBieHue HopManusyeTcsa. bnarogaps pednekTopHbIM
MEXaHU3MAaM OCYLIECTBISIETCS CaMOPETy/IsALUA COCYANCTOro ToHyca U
YPOBHS JABJCHUSI KDOBU B COCYAaX.

B peryjsiiuM cocyaucToro ToHyca (U, COOTBETCTBCHHO, JABJICHUS
KPOBU B COCY/IaX) YYACTBYIOT TAKXKe TYMOpabHble MEXaHU3Mbl. Mi3me-
HEHUS B XHUMUYECKOM COCTaBE KPOBH BIMSIOT Ha BO3OYAMMOCTD U IIPO-
BOIMMOCTh HEPBHBIX UMITYJIbCOB B CEPALIE, HA CUILY U YaCTOTY CEPALY-
HBIX COKpaIlCHHI.

[Mpu Berutecke 3monmit (pagocTh, CTpax, 'HEB) B KPOBb BBIOPACHI-
BAIOTCSI TOPMOHBI HAANIOYEYHUKOB (IPEeHATNH U HOPAAPEHAINUH), yCH-
JuBaolIye paboTy cepaLa U cyxuBaloliye cocyabl. [opMoH runodpusa
Ba30MpeccuH Takxke cyxkupaet cocyabl. Cocynopacimpsioniee 1eicTBUE
OKAa3bIBAIOT ALUECTWIXOJINH, TMCTAMUH W Apyrhe OMOJIOrMYEeCKU aKTHB-
HbIC BELIECTBA.

B skcTpeManbHbBIX CUTYalMsX, HAIIPUMeEP NMpU OOJIBIIHUX KPOBOIO-
TEPSIX, TOHYC COCYIOB TOIJIEPXKUBACTCS BbIOPOCOM KPOBM M3 TaK Ha-
3pIBAEMBIX KPOBSIHBIX J€T0 (KoXa, MeueHb U Ap.). B 10 Xe BpeMst Ipu
notepe Gonee 30 % kpoBu OMONOrMYECKUE MEXaHM3Mbl HE B COCTOSI-
HUM 00ecHeuuTh HempephIBHbI TOK KPOBY, U OPraHU3M MOXET IIO-
TUOHYTb.

BOHpOCBI oJss MOBTOpPEeHUss U CAMOKOHTDPOIA:

1. TlepeuncanTe KpOBEHOCHBIE COCYABI, 0Opa3sylolIMe MaTbIi (JIErOYHbIi)
KpYyr KpoBoOOpailleHHsi, 1 HA30BHTe €ro (PyHKUMWH.

2. Yto coboii mpencrasnsieT 6oJbIION Kpyr KpoBooOpauieHnsa? Kakue Kpo-
BEHOCHDIE COCYAbl B HETO BXOIST?

3. K kakuM 4acTsM Tesa HalpaBiIsioTCsi KPYITHBIC BETBU A0pPThI?
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4. Ha3oBuTe apTepuy BepXHeit U HMXXHEN KOHEUHOCTEH U 00JIaCTH, KOTO-
pble 3TN apTepruH KPOBOCHAOXaIoOT.

5. HazoBuTe BeHBI, yIaCTBYIOIINE B 00pa30BaHUM OONBILIONO Kpyra KpoBo-
obpauieHU.

6. V3 Kakux BeH U B KAaKOM MecTe Tejla 0Opa3yloTcsl BEpXHsia 1 HHXHAL
TI0JIbI€ BEHBI?

7. PacckaxuTte 0 TIPUTOKAX BOPOTHOM BEHBI NIEYEHH.

8. Pacckaxurte 0 BO3pacTHBIX M3MEHEHHUSIX KPOBEHOCHBIX COCYIOB (apre-
pU M BeH).

9. PacckaxuTe O JBUXEHUM KPOBH IO apTepUSM M BeHaM, 06 obpasoBa-
HUHM TYJIbCa U PEryasiudu GyHKUUU CEPACYHON-COCYINCTON CHCTCMBI.

HEPBHASI CUCTEMA
(OBIIUM IIVIAH CTPOEHUSA U
PA3BUTUSA HEPBHOMN CHUCTEMBI)

HepBuas cucTeMa KOODAMHUPYET U PETYIUPYET ACHTCIBHOCTD BCEX
OpPraHOB M CHCTeM, obecrieurBasi PyHKUMOHUPOBaHHWE OPraHU3Ma Kak
eIMHOTO 1IEJIOT0; OCYILECTBIAET Hanboiee 3¢ dHeKTUBHOE NPUCHIOCOO-
JeHWe OpraHM3Ma K M3MEHEHHSM OKpyXalolleld OO0CTaHOBKM, MOJ-
NepXKUBAET IIOCTOSTHCTBO €10 BHYTPEHHEH cpedbl (roMeocTas). Y yeso-
BeKa HEPBHAs CUCTEMA COCTABJISIET MaTePUAIBHYIO OCHOBY NICUXUYECKON
JESITENIBHOCTU (MBILLIEHUSI, PeUYH, CIOXHBIX (POPM COLMAIBHOIO I10-
BeACHMs1). DTH CIOXHEWIIE U XXKU3HEHHO BaXHbIE 33/1a4d peIIaroTCs
C IIOMOILIBIO HEPBHBIX KJIECTOK (HEHPOHOB), OCYIUECTBISIOIMMX BOC-
npusiTHe, 00paboTKy, XpaHeHUE M Nepenady MHGOPMALIMH.

Bce opraHbl HepBHOW CHCTeMBbl MOCTPOEHBI M3 HEPBHOM TKaHW,
KoTopast BbUTONHsIET GYHKIUY BO30YIUMOCTH, 00pa3soBaHusi HCPBHBIX
UMITYJIBCOB ¥ TIPOBOJMMOCTH 3TUX UMITYJILCOB B CTOPOHY MO3ra MY K
paboumM opraHaM Ha nepudepun. Tonorpacbuyecku HEPBHYIO CHCTe-
My 4YeJIoBeKa MOAPA3IeIIOT HA LEHTPAIBHYIO U NEpUPEPHUIECKYIO.

K uenmpaavnoii HepBHOI CUCTEME OTHOCST CIIMHHOW U TOJIOBHOM
MO3I.

Iepugpepuneckyro HEPBHYIO CHUCTEMY COCTABJISIIOT CTMHHOMO3IOBBIE
1 4YepeltHble HEPBBI U MX KOPELLUKH, BETBU 3THX HEPBOB, HEPBHBIC OKOH-
YaHWs, CIUIETEHMS M Y37IBl, JISXKAUIMe BO BCeX OTAEAX Tela YeJOBeKa.

CoracHO aHaTOMO-(GYHKIMOHAIBbHON Kiaccu@UKalvy, eIUHYIO
HEPBHYIO CUCTEMY YCJIOBHO ITOAPA3AENIAIOT HA JIBE YacTU: coMaTniec-
KYIO 4 BEreTaTUBHYIO (aBTOHOMHY10). Comamuueckas HepBHAs CHUCTe-
Ma obecrieyMBaeT MHHEPBALIMIO IIABHBIM 00pa3oM Tejla — KOXH, CKe-
JIETHBIX MBILIL. DTOT (COMaTHYCCKHUI) OTAEN HEPBHOU CHUCTEMBI
YCTAHABIMBAET B3aMMOOTHOLLEHUS ¢ BHEIIHEH CPEeIOM — BOCIIPUHU-
MaeT ee BO3elicTBYS (TPUKOCHOBEHUE, OCA3aHUe, 6OJIb, TEMIIEpaTy-
py), GOpMUpYET OCO3HAHHBIE (YNpaBsieMble COZHAHMEM) COKpalle-
HUSI CKEJIETHBIX MBILIL (3AILMTHBIC W APYrUe IBUKEHHUS).
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Bezemamusnas (aeémonomnas) HepBHAasA CUCTEMa pEryjupyeT o0-
MEHHBIC TIPOLIECCH BO BCEX OpraHax M TKaHMX, a TaKXke pocT M pas-
MHOXeHNe, UHHEePBUPYET BCEC BHYTpPEHHWE OpraHbl (THILEBApEHUs,
IBIXaHUS, MOUEMOJIOBOTO armapara), Xejedbl, B TOM YHWCJEe JHIO-
KPHMHHbBIE, IJIAAKYI0 MYCKYJaTypy OpraHoOB, B TOM 4YMCIE€ U COCYIOB,
cepaue. BereraruBHas HepBHast cucTeMa 00ecIieUBaeT TaKxKe Tpodu-
YeCcKyl0 MHHEPBALIMIO CKEJIETHBIX MBbIIIILL, KOXH W JPYIUX OPTAHOB U
TKaHE U caMOU HEPBHOM CUCTEMBI.

Takoe aeneHue HEPBHOW CUCTEMbI, HECMOTPS HA €0 YCIOBHOCTD,
CIOKUIOCH TPAAULIUOHHO Y TIPEACTAB/ISIETCS AOCTATOUHO YIOOHBIM 151
H3yUYeHUs HEPBHOMN CHUCTEMBI B LIEJIOM M €€ OTACAbHBIX YacTeil.

Paszsurie nepeHoii cuctembl. HepBHast cucteMa y 1103BOHOUYHbIX XKM-
BOTHBIX Pa3BMBAETCS U3 HAPYKHOTO 3apOAbILIEBOTO JIMCTKA — M3 K-
TOJICpMbl. B 3aaHEM, TOPCANILHOM YYacTKeE TeJ1a 3apolbiiia KIETKN OK-
TOAEPMbl OBICTPO AEJATCA, 00pa3yst YTONIIEHHBIA YIYaCTOK — HEPEHYIO
naacmuny. I1o Mepe HapoCTaHUS KJIETOYHOM MAacChl MOJjIOCKA YTIy0-
JISIeTCs1, IPEBpAlaeTCsl B HEPBHBIA Xeno06oK. B nanpHeliiieM Kpast HEpB-
HOTO XeJo0Ka cMbIKaloTCst, o0pa3yeTcsl HepeHas mpydka, a 1o CTopo-
HaM OT HepBHOH TPYOKH (GOpMUDYETCS NapHasl eaneAU03Has NAACMUHKQA,
Jlaloiasi Hayalo YyBCTBUTEIBHBIM y3JlaM YEPENMHBIX U CITUHHOMO3ro-
BBIX HEPBOB.

¥ yenoBeka B KOHLE 3-i Helle SMOPHOHATIBHOTO pa3BUTHSI IEPEL-
HUI1 KOHEl HepBHOW TPYOKM paciumpsieTcs, 0dpasyloTcsi TP MO3TOBBIX
My3bIpsl. B 3TO BpeMsi yXe MOXHO TOBOPUTh O MOSIBJIEHUM (3aKJIaIKE)
FOJIOBHOIO MO3Ta: 3TO Mepednuil Mo3e, cpedHull N1 poMBOsUOHbLl Mo3e.

B xoHue 4-i1 Heaenu BHYTPUYTPOOHOH XU3HU B pe3yabTare 1alb-
Heied nudggepeHLPOBKU TIEPEIHETO U POMOOBUAHOIO MO3Ta BEBI-
JENSIOTCA YK€ ISITh MO3TOBBIX IY3bIPEU: KOHEUHbll MO32, NPOMEMCYy-
MounbLli M032, cpedHuUli Mo32, 3a0HUE MO32 Y nPpod0a08amblll M03e2.

B pesynbrare majpHeiiinero pocra M nuddepeHIIMPOBKUA U3 IISITOTO
MO3rOBOTO ITy3bIPsi pPa3BUBAETCH IPOIOJTOBATHI MO3T, HEITOCPEACTBEHHO
[IPOJOXKAIOIIMICS B CHIMHHON MO3T. M3 BEeHTpalbHOM 4acTH YeTBEPTO~
TO My3bIps 00pasyeTcs Mocm, U3 JOpCaIbHON — moszxucerok. TlepenHsas
4acTh 3aJHET0 MO3Ta BBUICISIETCS B KAYECTBE nepeuieixa pomoosudHoeo
mo3ea. Tperuii MO3roBoil TIy3bIpb OTcTaeT B pocte. M3 ero BeHTPaJIbHOMI
YaCTU Pa3BUBAIOTCH HOXKHM MO3Ta, U3 JOPCATBHOM — KPBILLA CPENHETO
Mo3ra (ueTBepoxosimue). M3 BToporo ny3bips o0pa3yloTcs 1apHbi€ BbI-
MTYuBaHUS (TIa3HbIE MY3bIPH) U SAPA POMEXYTOUHOTO Mo3ra. M3 nep-
BOTO TIAPHOTO MO3TOBOTO MY3bIPsl NPOMCXOANT nosylapusi 00J1b1I0T0
Mo3ra. Ha ux noBepxHocTH pa3BUBaeTcs KOpa, ol KOTOPOH pacnosara-
ercst Oenoe peirecTBo. CKOIUIEHUS CEPOro BEIeCTBA 00Pa3yioT BHYTPU
Oesoro BellecTBa 0a3anbHBIC SIAPA, WIH ITOAKOPKOBBIE Y3JIbL.

M3 ToHKOH mepeaHelt CTeHKH TIEPBOTO Iy3bIpsi BOZHUKAKOT MO30-
JIACTOE TeJ10 N TepeAnssa (6enas) craiika moara. B ¢Ba3u ¢ ObICTPHIM

326

POCTOM MNOJNyIIapuil Ha HUX MOSBASIOTCH O0PO3AbL, Je/ISILIHE IIOBEPX-
HOCTH TTOJYLUAPUIA Ha JOIM, a 3aTeM U Ha M3BWIKMHBL. Bce ocHOBHEBIE
GOPO3Ibl ¥ U3BMIIMHBI (DOPMUPYIOTCS Y TUIOAA K MOMEHTY POXICHMUSL.
HsMeHeHus1, MPOUCXOASINEe B HEPBHOW CUCTEME Y YeJIOBEKa TTocie
POXIEHMSI, CBA3aHbBI C MUSTUHU3ALMEN U POCTOM OTHENIbHBIX €€ CTPYK-
Typ. Cneayomuii 32 MO3TOBBIMU TIY3BIPSIMM OTAET HEPBHOW TpYOKM
peolOpasyeTcs B CIIMHAOMN M0o3T. M3 KNeTOK raHMNIMO3HOM TUIACTUHKY
00pasyloTcsl He TOJIBKO YYBCTBUTEBHbBIE Y3JIBI Y€PENHbIX ¥ CIIMHHO-
MO3TOBBIX HEPBOB, HO M IepudepudecKye y3Ibl BETCTATUBHON HEPB-
HOIt CUCTEMBI, 4 TaKxke XxpoMadbUHHBIE (CEKPETOPHBIE) KIETKU MO3-
FOBOTO BEIECTBa HAAITOYECYHUKOB.

CreHKY HepBHOI TpyOKM BHa4ale HA BCEM TIPOTSLKEHHUUW COCTOST
U3 OHOIO CJOSl TEPMMHATHBHOIO (3apOMbLINIEBOro) HEUPOHAILHOIO
snuTeand. KIIETKM 3Toro ¢jioss MHTEHCUBHO JEJSTCH, B PE3YJIBTATE CTEH-
Ka HepBHOI TpyOKU yTomaercsl. BHyTpeHHUI KJIETOUHBIH CI0i HEPB-
HOW TPYOK!U [1aeT HAYyaso sTeHAMME (3MEHIMMHOMY CJIOI0), BRICTUIIA~
OLLIE CTEHKH I10JI0CTH MO3TOBOM TpyOKU. HapyXHblii KIIEeTOUHbIN CIOI
CTEHKH! TPYOKHU TOJyYWs HasBaHME MAHTWITHOrO (TUIAllleBOro) CiIOos.
Bosibllioe 3HaYeHye B GOPMUPOBAHUM HEPBHOM TPYOKM MMeEET HEPAB-
HOMEPHOCTb HAKOIUIEHHS! KJIETOK B €6 MAaHTUIHHOM ciioe. B pesynbraTe
JOpCaNbHasA U BEHTPAIbHAS CTEHKM HEPBHOW TPYOKM CHILHO OTCTAIOT
B pOCTe B CpaBHEHMH ¢ GOKOBBIMM €€ CTEHKaMH. BuIcTpo pasBuBaio-
uiriecst GOKOBBIE CTEHKU ACNSITCS SICHO BBIPaXEHHOM B IIPOLIECCE OH-
TOreHe3a ITPOJAOJILHOM MOTPAaHMYHOU OOpO310¥ Ha BEHTPAILHO pac-
TTOJIOKEHHYIO OCHOBHYIO HAACMUHKY Y TOPCAIBHO JIEXKALLYIO KPbLAbHYIO
naacmunky. Y13 OCHOBHOM IJTACTUHKY B JAIbHENIIIEM Pa3BUBAIOTCA Ie-
pelHHe pora CHWHHOIO MO3Ta, IBUTAaTelbHbIE s1Apa YePEITHbIX HEPBOB,
a U3 KPBUILHOH MJACTUHKU — 3aJHUE pora CIIMHHOTO MO3ra U YyB-
CTBUTE/ILHBIE SIIpa YepEnHbIX HEPBOB. B obmactn caMoil MOrpaHUYHOM
60pO3/bl, T.€. B 00/1aCTH, PACTIOJIOXEHHON MEXAY OCHOBHOM U KpbLjib-
HOW TMJACTMHKAMM, PAa3BUBAIOTCA PETUKYASpHas opMauusa ¥ sapa
BeTeTATUBHOM HepBHOU cucteMbl. OCHOBHAA M KPBUILHASA ILTACTUHKN
MPOCTUPAIOTCS HEOMIMHAKOBO JaJIEKO B POCTPAILHOM (IOJJOBHOM) Ha-
npasnenuy. [MorpannyHas 6opo3na JOXOLUT TONBKO 10 YPOBHA Oyy-
LIEro rnepesjHero Mo3ra, ¥ BMECTe ¢ HEHM 34eCh 3aKaHYUBAETCS OCHOB-
Hag rwiacTuHKa. IlepemHuii MO3T TIpencTaBiageT cOOOW MPOU3BOAHOE
KPBIILHOM IIJIACTUHKM, YTO MMeeT O0sblIOe 3HaYeHue Ul MOHUMa-
HUA UCTUHHOM CYUTHOCTU ero yHKUIMI.

®YHKIIMU HEPBHOHN TKAHH

Pasapaxumocts. Bee xkuBble 06pa3oBaHus (OpraHU3Mbl) 001aaaoT
Pa3IpakuMOCThIO, T.€. CIOCOOHOCTHIO aKTUBHO OTRBEYATh HAa BHEIIHKE
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WUJIM BHYTPEHHUE BO3JACUCTBUS TOU WM UHOMH (GOpMO NesITENbHOCTH.
Hanpumep, ycuneHueM MeTabon3Ma, YCKOPEHUEM KJIETOUHbIX Aeje-
HM, BLIOPOCOM ceKpeTa, JCKTPUYECKHM UMY IbcoM. PakTopsl, 3a-
fycKalolye BHyTpeHHUE MeTabouYeCcKMe MPOLECChl, KOTOPhIC Bbl-
3bIBAIOT M3MEHECHUS (GYHKLUMNA OpraHu3Ma, €ro KJETOK, TKAaHEil,
OpraHoB, TIONYUNIN Ha3BaHue pazdpaxcumenel. OnHON n3 popM peak-
Uit HEPBHOM KJIeTKM Ha ACHUCTBUS pasipaxuTesiei sBisieTcs 6030y~
denne. Bo3OyxaeHueM Ha3bIBAIOT peakKlUI0 HEPBHON KIETKU B OTBET
Ha JeHCTBUSI pa3ipaXuTess, KoTopas NPUBOANT K CO3AAHUIO 3ACKT-
pUtECKUX MOTeHLUATOB (OMONMOTEHIIMAIOB).

B kayecTBe BHEUIHMX BO3ACHUCTBUU, BLI3BIBAIOLIMX BO30YXIEHUE,
MOTYT OBITH MEeXaHMYECKUE, XUMHUUYECKHUE, 3BYKOBBIC MJIU CBETOBBIC
Bnusiiug. s Kaxxaoi Bo30yauMOil KJIETKHM BCE pa3apaxXuUTe/ I AeasT-
csl Ha aJieKBaTHBIE U HealleKBaTHLIE. AdexeamHbili pa3opaxcumens COOT-
BCTCTBYET JIAHHOMY BUMAY KJIETOK, OH BbI3bIBAeT BO3OYXKIEHHUE Jaxe
NPy OYeHb Majioi PHEePTruMn Bo3JeHCcTBUS. TakoB cBET — Mg doTope-
HENTOPOB, 3BYK — IJiS 3BYKOBBIX pelienTopos u T.4. JApyrue pasapa-
SKUTEJTH Ha3BIBAIOTCS Headexeamusimu. MUHUMAabHAsS IHEPTHsI pa3npa-
XKUTENst, HeobXomruMast JUTSt BO3OY:KIeHUS HEPBHOM KAETKH, Ha3bIBaeTCs
nopozosot. HekoTopble BO3MEHCTBUS MOTYT BBI3bIBATh B KJIETKAX CHU-
KeHHe BO30YAMMOCTH 110 OTHOILIEHMIO K paszapaxuTeso. Takue peak-
LMK Has3bLIBAIOT MOPMONCEHUEM.

MeMOpaHHbIif TOTeHIMAA. Y KJIETOK, Ha ITOBEPXHOCTIX WX IUTO-
JIeMMbI (KJIETOUHOM MeMOpaHbl), UMeeTcCs (BO3HUKAeT) MeMOpaHHbIi
TIOTCHIHAN, YTO SIBJASIETCSA HEOTHEMJIEMbIM CBOMCTBOM BCEX >KUBBIX
KJieToK. TepMunoM MeMOpaHHbiii moteHuuan (MI1), win nomenuyunaa
noxos, NPUHATO Ha3bIBaTh PA3HOCTb TOTEHUHATIOB (JCKTPUICCKUX 3a-
psIiOB), CYIIECTBYIONIYIO MEXIY HApyXHOW M BHYTpEHHEH ITOBEpX-
HOCTSIMU KJIETOUHOH MeMOpaHbl B YCIOBUSX MoKosi. BeauunHa sToro
noTteHuana 3aBUCUT OT TMOA KJETKU U BapbuMpyer oT —20 go
—200 MB. B cpeanemM y HepBHBEIX KJIETOK BeJIHMYMHA MEMOpaHHOIO
noreHuxana cocrapnsier 50—80 mMB, co 3HakoM MMHYC (—) BHYTpH
KJIeTKU. B mokositieMcsi HeHpoHe pa3HOCTh TOTEHIIAAIOB MCXKAY ABYMS
ITOBEPXHOCTAMU MeMOpaH cocTaBisier —70 MB.

Hanuune MeMOpaHHBIX HOTEHLIMATIOB B XXMBBIX KJIETKaX O0YCIOBIEC-
HO HepaBeHCTBOM KoHUeHTpalyi noHoB Na*, K*, Ca?* u Cl~ BHyTpHU
M BHE KJIETKM WU Pa3INdHOH MPOHUIIAEMOCTBIO It HUX KJIETOYHOMU
MeMOpaHBEL.

MeMGpaHHbBI MOTeHUMAT 06pa3yeTcs BCJISACTBUE Pa3InYHOTO HOH-
HOTI'0O COCTaBa TKAHEeBOI XWIKOCTH M HHUTOIIAa3Mbl HeltpoHoB. Ocobo
BaXHOE 3HaYeHUEe VMEIOT MOHBI HATpusl, Kamusi, xJiopa. CHapyXHu, co
CTOPOHbBI MEKKJICTOUHOMH KUAKOCTH, DOABLUC MOJTOXUTECIBHO 3aPSKEH-
HBIX MOHOB, a C BHYTPEHHE! CTOPOHBI, B LIMTOMa3Me HelpoHa, 60Jib-
e OTPULIATETBLHBIX HOHOB. KpoMe Toro, B LIMTOIUIa3Me€ MHOIO OTpU-
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1IATEIbHO 3apSKEHHBIX KPYITHBIX OPTaHUUECKUX MOJIEKYJI, KOTOPBIE HE
MOTYT NPOHHMKATh Yepe3 MeMOpaHy M3-3a CBOMX pasmepoB. CoxpaHe-
HHME pa3HOM MOHHOW KOHLIEHTpallMy B PacTBOPAX, PasieieHHbIX K¢~
TOYHOM MeMOpPaHOW, BO3MOXHO Giarojapsi ee M30upaTeJbHON MPO-
HUIIAEMOCTH JAST Pa3IU4HBIX UOHOB.

B cOCTOSTHMM OKOSI MeMOpaHa HePBHBIX KJIETOK Haubo/iee POHU-
naema i voHoB Kanust (K*) m MeHee — st moHos xiopa (Cl7) u
OYeHb MaJIo TIpOHMLAeMa A noHoB Hatpus (Na®). M3-3a pasHoCTH
KOHILIEHTPAaUMii MOHBI KaUsl BBIXOAAT HAa HAPYXHYIO MOBEPXHOCTD KJle-
TOYHON MeMOPAHDBI, BHIHOCS TIONOKUTEIBHDIA 3apsiil.

TakuM 06pa3oM, MeMOpaHHbI MOTCHLHAN 3aBUCUT OT Pa3HOM
KOHLIEHTPAllMM MOHOB CHApyXH U BHYTPU KJIETKM, a pa3Has KOHIICH-
TpaLusl MOHOB MOXET TOJAEPKMUBATLCSA 3a CUET HEOJAMHAKOBOH NPO-
HMIIAEMOCTHU KJIETOUHOI MEeMOpaHbI.

Eciu Bo36yAUMYIO HEPBHYIO KJIETKY (HEHPOH) IOABEPTHYTH Jieii-
CTBUIO MOCTATOUHO CWIBHOTO pasapaxutens (MEXaHW4ecKoro, Xw-
MHUYECKOTO, BJEKTPUYECKOIro U T.A.), TO B OTBET Ha JeHCTBUE pa3-
APAXUTENIST MOHBI HATPHUsI BHAYAIE MEIEHHO, a 3aTeM JIaBHOOOpa3HO
YCTPEMIIIOTCS BHYTPb KJIETKHM, HECS ¢ COBOM TOJIOXUTEIbHBIN 3a-
psa. TTpoucxoauT repesapsiika MeMOpaHbi. BHyTpEeHHSISI IOBEPXHOCTD
MeMOpaHbl IPUOOPETAET MONMOXUTENbHBIN 3apsili, a HApyXHasg — OT-
puuarenbHblii. Tpu nepe3apsake KJIETOYHONH MeMOpaHbl BOZHUKACT
nomenyuaa deticmeus — Hepeublil umnyasc. OHAKO TOBBIILIEHUE IIPO-
HULAEMOCTU MEMOpaHBbI Ui HaTpUsT JUIMTCs Heponro. ITosTtomy amm-
TeJbHOCTb MOTEHLUHAIA NEHCTBUA U3MEDPSIETCS THICSYHBIMU JAONSIMHU
cekyHapl (MuutnceKyHaamn). [loteHunan neiicTBUs, BOZHUKAsA B BO3-
OYXIEHHOM y4yacTKe MEMOpPaHbl, CTAHOBUTCS Pa3ApakUTEIEM LI CO-
ceHero HeBo30yaMMOro yuyactka. TakuMm oOpasoM, oOecreunBaeTcst
[POJOJIbHOE PACITPOCTPAHEHUE HEPBHBIX MMITYJIBCOB (TTOTCHIIMAA e~
cTBMS) TIO HEPBHOM KJIETKE, MO ee OTpocTKaM. Takum obpasoM, B
HepBHOI cucteMe uHdopManua NepesacTcesi B BUIe CEpUN pacrpocT-
PaHSIIONXCA MOTEHIMANOB AEHCTBHSI — HEPBHBIX MMIYJIbcoB. OOpa-
30BaHME HEPBHOI KJIETKOM MOTeHUana IeMCTBUSI B OTBET Ha pasapa-
KeHUe HAa3bIBAIOT 6030yxcdenuem.

HepBHble BOIOKHA 06J1a0al0T CIIOCOOHOCTLIO NPOBOAUTL BO3OYX-
feHue (HepBHBIM MMIYJIbC) B IBYX HarpasieHusX. [1o onH1MM HEpBHBIM
BOJIOKHAM HEPBHbIE UMIYJILCH UAYT B LIEHTPOCTPEMUTEIBHOM HalpaB-
JeHuH (K MO3TY), TIo APYTMM — B LEHTPOOEKHOM (OT Mo3ra K pabo-
YUM OpraHaM).

CKOpOCTb ITpOBe/icHHUsE HEPBHOTO MMMYJlbCa 3aBUCUT OT AMaMETpa
BOJTOKHA. YeM OHO Tostlle, TeM ObICTpee pacIpoCTPAHIETCS UMITYJIBC.
Hauboiblleii CKOPOCTbIO MPOBEAEHUST OTANYAIOTCS MSAKOTHbIE (MUe-
JIMHOBBIE) HEPBHbIE BOJAOKHA. Be3MsKOTHBIE (0€3MMEIMHOBBIC) HEPB-
HBIE BOJIOKHA TIPOBOJAT HEPBHBIC UMITYJIbCH MEAJIEHHO. Y MSIKOTHBIX
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HEPBHBIX BOJIOKOH BO30YKICHUE MOXET BOSHHKATDL TOJILKO B TE€X y4a-
CTKAax BOJIOKHA, TI€ OTCYTCTBYET MSIKOTHAsT 000J10uKa (B 006J1aCTH y3410-
6bIX NEPEXEAMOE HepeHo20 6010KHA — nepexeamog Paneve). [1osTomy y
MSKOTHBIX BOJIOKOH BO3OYXKIEHUE pacTpoCTpaHsSeTCd CKauyKaMu OT
OIHOTO TIEpeXBaTa K ApPYroMy, MpOABUTAsACh BAOJL BOJOKHa ropasio
OBIcTpee, YeM Y TOHKUX 0e3MSIKOTHBIX BOJIOKOH.

[IpoBeneHue BO3GYXIEHUS B BHIE HEPBHBIX MMIIYNBCOB — OJHO
73 OCHOBHBIX CBOMCTB HEPBHOIO BOJOKHA. CKOPOCTH IIPOBEACHNS HEPB-
HBIX UMMYJILCOB Y MUEIHHOBBIX (MSIKOTHBIX) BOJIOKOH COCTAB/ISIET IO
120 M/c. Tlo Ge3smMuenuHOBOMY (6€3MsIKOTHOMY) HEPBHOMY BOJIOKHY
HEPBHBIE HMITYJIBCH PACIIPOCTPAHSIIOTCS MEMJIEHHO, U 3TOT Ipoliece
COTMPOBOXIAETCA OOJBIINM pacxonoM 3Hepruu. Tak, o TOHKUM 0e3-
MUEJIMHOBBIM HEPBHBLIM BOJIOKHAM CUMITATUYECKON 4acTU HEPBHOM CH~
CTEeMBI HEPBHBIE UMITYJIBCHI TTPOBOMATCS CO CKOPOCThIO 1 —2 M/cC.

HepBHble UMIYABCH OT OJIHOVM HEPBHOW KIJIETKU K APYTOi HepBHOK
KJIETKE NMePenaroTes Yepes CrieliiaTu3npOBaHHbIC KOHTAKTEl — cuHan-
cot. T1o criocoOy nepenaun HepBHBIX UMITYIbCOB BBLACSIOT XUMUHECKUE
CUHANCHL U IAeKmpu1eckue cuHancsl. Y XMMUYECKMX CUHAIICOB TIepeaaya
HEPBHBIX UMITYIbCOB TIPOUCXOIUT IIPU YYACTUN OUOTOTUYECKH aKTHB~
HBIX BEIIECTB — Mmeduamopos. Yepes 3MeKTpUdecKre CHHATChI UMITYJTb-
Cbl IPOXOJAT B BUIIE 31eKMPUUECKUX CUCHANOE.

BoJILLUMHCTBO CUHATICOB OTHOCUTCSI K XUMHUecKoMy TUTy. JIroboit
XMMHWYECKMI1 CMHAIIC HE3ABUCUMO OT MPUPOJbl MeIUaTopa aKTUBU3U-
pyeTcs Mo BAMSAHHUEM HEPBHOTO MMITyjibca (MOTeHLMana AeHCTBUA),
OPUXOIAIIETO B IPECHHANTUYECKOE OKOHYAHHUE OT Tejla HelpoHa.
B pesynbraTe MPOUCXOONT ACTIONSIPU3AIHS [IPECUHATITUYECKONW MeMO-
PaHBI, BO BPeMsI KOTOPOI MOBBIILASTCS MPOHULAEMOCTD €€ Kalbline-
BbIX KaHanoB. MoHbl CA?" BXOHAT B NPECUHANITUYCCKOE OKOHYAHUE,
CIoCcOOCTBYSl OCBOOOXAECHUIO MenuaTopa. Bl B CMHATUYECKYIO
Web, MEAMATOP B3aMMONCHCTBYET CO CrieUPUUYECKUMU PELIETITOPA-
MM TIOCTCUHAIITHYECKOM MeMOpaHbl, BEI3BIBAA U3MCHCHUE €€ MOHHOMN
MPOHMLIAEMOCTY X BOBHUKHOBEHUE HA HEW MOCTCUHAIITUYECKOTO I10-
TeHUMAaNa JeicTBUs. BeandrHa MOCTCHHANITHYECKOTO TTOTEHNMAJIA 3a-
BHUCUT OT KOJIMUECTBA M CHJIbI BO3ACHCTBMS MEIMATOPA HA MOCTCUHATI-
TH4YECKYI0 MeMOpaHy. B mpouecce nposefieHUs UMILYJ/IbCa MeauaTop
paspyiaercst JUGo TTPOUCXOINUT ero 0OpaTHBIM 3aXBaT B NIPeCUHANTH~
4EeCKYIO CTPYKTYPY.

Hau6osee BaxxHBIM QYHKINOHATLHBIM CBOMCTBOM XUMHWUYECKHUX CH-
HATCOoB ABJIAETCS OJHOCTOPOHHSIS TIPOBOJXMOCTb HEPBHOTO UMITYJIb-
ca — OT IpECUHANTUYECKON MeMOPaHbl K TOCTCMHANITUYECKON MeMO-
paHe. B XUMWYeCKMX CHHATICaXx HEPBHBII UMMYJIBLC NEpenacTcs ¢
MOMOLLBIO MeauaTopa. MeauaTop CHHTE3UPYETCS U HaKalUIMBaeTCs B
HEPBHBIX OKOHYAHMSIX IPECUHANTUYECKON KJIETKU (IlepefatoLLeit), Bbl-
pabaTHIBAETCS: U3 HEE B CUHATITUUECKYIO LENb ¥ BOCIIPUHUMAETCS CIie-
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LUDUICCKUMH PENENTOPAMH MTOCTCUHANTUIECKON MeMOpaHbI. B BO3-
Oy:KIAIOLIMX CMHATICAX PELENTOPbl OTKPHIBAIOT KaHAJIbI 71 MOHOB Na*
wan Ca?t, 9To 4aCTUYHO AEHOASPU3YeT MEMOpaHy U BbI3BIBACT MOTCH-
uman faeiicTeusa (Bo30yxaeHue). B TOPMO3HBIX CHMHANCaX PELENTOPh
OTKpBIBaIOT KaHabl 1t MoHOB K min CI7, ABMXEHHE KOTOPBIX HOP-
Maau3yeT MeMOpaHHbIi moTeHuMan (MII), T.e. TOPMO3NT ¢GyHKUMU
kieTku. [Ipi 3TOM HENPOH ONHOBPEMEHHO IOJyYaeT W BO3OYXKIal0-
LIde, 1 TOPMO3HbIE BaAUsHYst. O6a BUOA CUHAIICOB MOTYT QYHKIIMOHU-
poBaTh oHOBpeMeHHO. [1py 9TOM Npeobraganue BO3OYKAAIOLIMX BO3-
JefCTBYIl HaJl TOPMO3HBIMU TIPUBOIMT K BO3OYXIEHMIO, U HROGOPOT.

B Mosre MMeeTcsl psf MEAMATOPOB, BBI3BIBAIOIMX BO30YXICHUE:
HOpaZipeHalIuH (CHHTE3MPYETCH aapeHepruiecKMMU HeilpoHaMu); 0-
baMMH (1odaMUHEPTHICCKUMHI HEHPOHAMM); CEPOTOHMH U JID. Menn-
aTOpaMH, BbI3HIBAIOIMMM TOPMOXEHHE, SIBJISIOTCA ITIMLIMH, raMMa-
AMHMHOMACJISIHasi KACIOTA.

Topmoxenue H ero pojib B HepBHbIX ceTax. CITOCOOHOCT K TOpMOXe-
HUIO SIBJISIETCS. OJHKM M3 OCHOBHBIX CBOWCTB 1LIEHTPAJIbLHON HEPBHOM
cucreMbl. TOpMOXeHHME — 3TO HEPBHBII [IPOLECC, BBI3BAHHBIA BO3-
OyXAEHHEM ¥ TIPOABJISAIOWIMIACS B TIOAABIEHUN APYTOrO BO3OYXKICHHS.
Ha xaxmoil HepBHOI KJIETKe PACIoNaraloTcsl BO30YKAAOLIIE U TOP-
Mo3sMe cuHarchl. [103ToMy XxapakTep OTBETHOM peakuvM HeWpoHa
OTIpeeseTCss COOTHOILEHUEM 3THX IPOLIECCOB.

PaznyaloT ABa BUA TOPMOXEHUsS: IPECUHANITUYECKOE U TIOCTCH-
uanTuueckoe. Ilpecunanmuueckoe mopmoycerue pa3pruBacTCs B IPECH-
HANTUYECKUX PA3BETBICHUAX aKCOHOB, K KOTOPbIM MOAXONAT aKCOHBI
OT TOPMO3HBIX HEHPOHOB, OGPa3yst AKCO-AKCOHANLHBIE CUHAIICHL. B 006-
JTACTH aKCO-aKCOHAJNIbHOIO CUHAINCA BBIAEISETCA raMMa-aMUHOMACTA-
nas kucnota (FAMK), KOTopast BbI3BIBAET CTOMKYIO AETOJLIPU3ALNIO.
[To3TOMY 4epes 3TOT YIACTOK OJIOKMPYETCS IPOBEJCHUE HEPBHBIX M-
MyJIbCOB, YTO YMEHBLIAET WIN TOJHOCTHIO NPEKpallacT aKTUBHOCTD
HEMpOHA.

T[ocmcunanmueckoe mopmoxcerie OCYIIECTBISICTCS 32 CUCT rNnep-
[OJSIPU3YIOLLETO ACHCTBUS [IMLNHA. DTOT MEANATOP BbI3bIBACT TUIICP-
MOJISIPU3ALIMIO TTIOCTCUHANITHYECKON MeMOpaHbl 1 BOSHUKHOBEHUE TOP-
Mo3Horo nocrcuuarnruyeckoro norenunaita (TTICII), yro yactuuHo
WIM TIONHOCTBIO OIOKUPYET CIIOCOOHOCTb KJIETKH Fe¢HEPUPOBATL BO3-
OyXaeHwue.

Peduaexc. Pedaexropnas ayra. OcHoBHOW (GopMON NesATCALHOCTH
HepBHO cHcTeMbl sBisieTcsi pedaeKTopHbIH akT. Peduekc — 3To
OTBETHAsl peaklivsg OpraHu3Ma Ha pasipaxeHue pelenTopoB, OCyLIe-
CTBASIEMAsl C y4aCTUEM LIEHTPATbHONW HEPBHOWM CUCTEMBI.

[TyTh, IO KOTOPOMY MTPOXO/ST HEPBHBIE UMIYJIBCHL OT pasapaxae-
MOTO peLieNnTopa J0 OpraHa, OTBEYAlOUIEro Ha 3TO pa3fpaxeHue, Ha-
3p1BAlOT peICKTOPHOM Iyroil. AHATOMMYECKM pedieKTopHas Ayra
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NpeacTaBisgeT COO0M Lenb HEPBHBIX KJIETOK, 06eCIIEYNBAIOLIMX NPO-
BEICHHME HEPBHBIX UMITYJIBCOB OT PELIENITOPOB YYBCTBUTENBHOTO HEli-
poHa 10 3¢ (HEKTOPHOrO HEPBHOTO OKOHYAHMS B paboyeM OpraHe.
Pegpaexmopnas dyea (puc. 96) HaunHaerca peuenTopoM. Kaxmbiii
pELEeNnTop BOCIPUHUMAET ONPEEICHHOE pa3apakeHue (MeXaHUIeCKHE,
CBETOBBIC, 3BYKOBBIE, XHMUYECKUE, TEMIIEPATYpPHbIC U Op.) U NPeod-
pa3yeT uX B HEPBHbIE UMITYJIbCEL. OT pelentopa HepBHBIE MMITYJIbCHI
MIYT O TYTH, KOTOPBI 00pa3oBaH IEHAPHMTOM, TE€JIOM U aKCOHOM
YYBCTBUTENILHOTO HEHPOHa. 3aTteM UMIYJIbC MepemaeTcs Ha BCTABOY-
HBIE€ HEHPOHBI LECHTPAIbLHON HEPBHOM CHUCTEMBI. 3leCh MHGOPMALMS
O6}3a6aTI)IBaeTCH Y TIepenaeTcd Ha IBUraTeIbHBIC MUJIM CCKPETOPHBIE
HEHPOHBI, KOTOPHIE IMPOBOAAT HEPBHBIC UMIYIIBCHI K pabOYMM Opra-
HaM. AKCOHBI 3(O(DEPEHTHBIX (TBUTATEIBHBIX) HEHPOHOB, PACIIONOXEH-
HBIX B LIEHTPAJIbHOM HEPBHOM CUCTEME WM CEKPETOPHBIX HEIPOHAX,
KOTOPBIC HAXONATCS B BETCTATMBHBIX HEPBHBIX y3/1aX NepUbepuIecKoi
HEPBHOW CUCTEMBbI, 00Pa3yloT JBUTATEIbHBINA WM CEKPETOPHBIN MYTh,
10 KOTOPOMY JIIBUTATEIbHBIA WIN CEKPETOPHBIN MMITYJIbCHI MIYT K MBI~
LIaM WJIM XKeJe3aM ¥ BBI3BIBAIOT COKPAIIEHUE MBINII] WIH CEKPELIMIO.

Puc. 96. INpocras pednexropHas ayra:
| — mepenHwit KAHATUK CITMHHOTO MO3ra; 2 — TIepeIHMIl por, 3 — GOKOBOI
KaHATHK; 4 — 3aQHUH pOT; 5 — 3aJHMI KOPEIIOK CIIMHHOMO3IOBOTO HEpBa;
6 — BCTaBOYHHIN (IIPOBOAHUKOBHINA) HEHPOH; 7 — MPUHOCSLIMI (4yBCTBH-
TEJIbHBIN) HEHPOH; 8 — CIMIUHHOMO3IOBOM y3eI, 9 — CIIMHHOMOS3TOBOW HEDB;
10 — KOpeloK CIMHHOMO3TOBOIO HepBa; 11 — BBIHOCALIMI (IBUTATETBHBIN)
HEWPOH
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TakuMm 06pa3oM, y pedieKTOPHON TYTH BBIAESAIOT 5 3BEHbEB!

1) peuenTop, BOCIIPUHUMAIOLMI BHEIIHeEe (MM BHYTPeHHee)
BO3ACHCTBME U OOPa3yIOLINi B OTBET HA HETO HEPBHBINA UMITYJIBC,

2) YyBCTBUTENIbHBII IyTh, 110 KOTOPOMY HCPBHBIM MMIMYJIbC AOC-
TUTAeT HEPBHBIX LEHTPOB B IIEHTPAJIbHON HEPBHOM CUCTEME;

3) BcTaBOUHbBIE (TTPOBOJTHUKOBBIEC) HEHPOHBI, 110 KOTOPHIM HEPBHBIN
UMIYJIbC Hanpabasercs: K 3(hdepeHTHbIM HeHPOHAM (ABUTaTe/1bHBIM
WU CEKPETOPHBIM);

4) BOJIOKHO M Tesio 3(h¢depeHTHOro HEHPOHA, TI0 KOTOPOMY HEPB-
HBIl UMITYIIBC TIPOBOAUNTCS K 3(hdhepeHTHOMY HEPBHOMY OKOHYAHUIO Y
pabouero oprana,

5) HepBHOE OKOHYaHKe — 3ddeKTop, Nepeaaruil HEPBHbLH M-
nyJibC KJIeTKaM (BOJOKHaMm) pabouero opraHa (Mbillle, xejese M
JIPYTUM CTPYKTYpam).

PeduiekTOpHbIE JyTH, KOTOPbie 0Opa3sOBaHbi AByMs HCUPOHAMU —
YyBCTBUTE/IbHBIM M JIBUTATEJIbHBIM, a BO30OYXKICHUEC MPOXOAUT 4Yepes
OJIMH CUHATIC, HA3BIBAIOT MPOCTEHLIMMH, MOHOCHHaNTHYecKnMu. Oco-
GEHHOCTBIO JIBYXHEIPOHHON Iy SIBISIETCS TO, UTO PELENTop U 3b-
(DeKTOp MOTYT HAaXOAWTHCSl B OJHOM M TOM xe oprate. K 1ByxHeii-
POHHBIM OTHOCATCS CYXOXMIbHblC pedieKchbl (KOJEHHbIH W Ap.).
PednekTopHbIE 1yTrd, MMeoLUe 6onee ABYX CUHATITHICCKUX NTEPEKITIO-
YeHUH, SBAAIOTCS TMOMMUCHHANTUYSCKUMHU, WU CIOXHBIMH pediiex-
TOPHBIMU AYTAMH.

OnHako pedJIEKTOPHBIN akT He 3aKaHYMBAETCA OTBETHOW peakliu-
eit opranmMsMa Ha pasapaxeHue. Bo Bpems Takod OTBETHON peaKlnu
BO30YKIAIOTCS PELICTITOPLI B paboyeM OpraHe, M OT HUX B LIEHTPATb-
HYIO HEPBHYIO CHCTEMY MOCTYTaeT MH(pOpManusi O TOCTUTHYTOM pe-
synpTate. Kaxiapiit oprad coobIaeT o CBOEM COCTOSHUHU (COKpaieHUH
MBIIIILL, BBIAEJEHNH CEKpeTa) HEPBHBIM LEHTpaM, KOTOPbIE BHOCAT
MOMNPaBKU B OCYLIECTBAsIOlIMIACs peduiekTopHbli akT. TakuM obpa-
30M, peduIeKC OCYLIECTBISIETCS HE MPOCTO O pedIeKTOpHOM ayre, a
no pedIEKTOPHOMY KOJIbLLY (Kpyry).

Pedaeke obecnieunBaeT TOHKOE, TOUHOE M COBEPILIEHHOE yPaBHO-
BelMBAHUE B3aUMOOTHOLICHUS OPTaHU3Ma ¢ OKPYXalollei cpeloi, a
TAKKE KOHTPOJb U PETyaaluio hyHKUMI BHYTPHU opranusma. B stom
ero OUOJOTUIECKOE 3HAUECHUE.

Bcst HepBHasi HeATEIbHOCTb CKiaabiBaeTca U3 peduiekcoB pas-
JIMYHOM cTeneHn cnoxXHocTh. HekoTopbie pedieKebl O4E€HB MPOCTHIE.
Hanpumep, oTiepruBaHue pyKU B OTBET Ha YKOJI UJIN OXOT KOXH,
YUX4HbE NPU MOMaJaHUN Pa3ipaXalplIUX BEUICCTB B HOCOBYIO IO-
JIOCTDb. 3/1€Ch OTBeTHasl peakilusi CBOAUTCS K [IPOCTOMY JABUTATCIib-
HOMY aKTy, OCYLIECTBIsIeMOMY Ge3 yuacTust coznanuda. Muorue npy-
rue (GYHKIIMM OpPTaHUM3Ma YeJOBEKa BBIIIONIHAIOTCA MPHU ACHCTBUM
CJIOXHBIX Pe@IEKTOPHBIX AYT, B 00pa3oBaHUU KOTOPBIX yUACTBYIOT
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MHOTHUE HeflpOHbl, B TOM YHCIC U HeﬁpOHbI BBICIIMUX OTACTIOB TI'O-
JIOBHOT'O MO3ra.

Hns OCYLICCTBJIACHUA J1000T0 pedoneKca HeoOXoIUMa LIeJTOCTHOCTh
BCCX 3BCHLCB DCQJHCKTOPHOI/I PINAN HapymeHMe XOTs OBl OIHOTO U3
HUX BCACT K MCUYC3HOBCHHIO peq)neKca.

HEHTPAJIBHASI HEPBHAS CHUCTEMA
CnuHHOi MO3T

Cr\gmmoﬁ mo3r (medulla spinalis) mo BHelIHeMy BUAY NpeacTABisieT
coboit ,gJTHHHbIﬁ HWIMHIPUYECKUMA, YILIOUIEHHBIA cepesn Ha3ad, TSLK
C V3KOU IOJIOCTBIO — yeHmpasbHbiM KaHasom. CITUHHOH MO3I MMECT
TPU 00OJIOUKM — TBEPAYIO, TTAYTUHHYIO M MATKYI0. Pacrionaraercs criMH-
HOI MO3T B ITO3BOHOYHOM KaHaJle ¥ Ha YpOBHe HUXHEro Kpast 60Jb-
LIOTO 3aTBUIOYHOTO OTBEPCTHS NEPEXOAUT B rOJIOBHOM MO3r. BHu3y
CITMHHOI MO3l CYXKMBaeTcsl U 00pasyeT mM032080U KOHYC, KOTOPBI 3a-
KanuuBaeTcs Ha ypoBHe Il mosgcHUYHOTrOo 1Mo3BoHKa. MO3roBoii KOHYC
TICPEXOINUT B MEPMUHAABHYIO HUMb, KOTOPASI B CBOMX BEPXHUX OTIEIax
elle COAEPXKUT HEpBHYK TKaHb. Huxe ypoBHs Il kpecrtiioBoro mo-
3BOHKA 3TO COETMHUTEIBHOTKAHHOE o0pa3zoBaHue IpeACTaBISEeT CO-
0011 NpoRO/KECHUE Tpex 000JI0YEK CIUHHOIO MO3ra. 3aKaH4YMBacTCs
TePMHUHaJbHAA HUTh Ha YpoBHe Tesa [I konmurMKoBoro rno3poHka, cpa-
CTasCh C €T0 HAAKOCTHHLECH. TepMUHAIBHAS HUTb OKPYXKeHa JTHHHbI-
MM KOpelIKaMM HUXHHMX CTIMHHOMO3TOBBIX HEPBOB, KOTOPLIE 06pa3y-
10T B NO3BOHOYHOM KaHaJie IyYOK, IMONYIWBUIMI Ha3BaHUe KOHCKUH
XBOCT.

JnvHa cmUHHOIO Mo3ra y B3pOCJIOro 4YejoBeKa B cpeaHeM 43 cMm
(y MyXunH — 43—45 cM, v XeHnH — 41—42 cM), Macca — OKOJIO
34--38 r, 4TO COCTABAAET MPUMepPHO 2 % MaccChl TOJOBHOTO MO3Ta.

B wieiiHOM M MOSICHUYHO-KPECTLIOBOM OTHEAaX CIMHHOrO MO3ra
0OHAPYXHMBACTCH ABA 3aMCTHBIX YTOJIICHUSL: welHoe ymoauieHue U no-
ACHUYHO-Kpecmuyosoe ymoauienue. Ob6pazoBaHue yTOJIUEHUNH OODbICHS -~
€TCSl HAJIUMUEM B 3TUX YACTAX MO3Ta OONBINOTO KOJUYECTBA KIIETOK U
BOJIOKOH, UHHEPBUMPYIOIIMX BEPXHUE M HUKHHUEC KOHEUHOCTH.

Ha nepeaHeit moBepXxHOCTH CIMHHOTO MO3ra BUAHA r1y0oKkas ne-
Peonsst cpedunHas ueab, KOTopast, OQHAKO, He JOCTUTAET CEPOro Be-
uecTBa. Mexay HUM M THOM IIEJIM HAXOAUTCH TIEPEIHs Oeaasn cnail-
Ka, COCIMHAIOIIA TPABYIO U JICBYIO MOTOBUHBL MO3ra. IMo cpenunHOM
JIMHUY 33JHCH TTOBEPXHOCTHU MO3Ta TSHETCS 3adHAA cpedurtas bopo3-
da. B rnybuHe 5Toit 60p0o3abl UMEETCS TPOHUKAIOLLAS [IOYTH Yepe3 BClO
ToJUly O€10TO BellleCTBA MIMAlbHAs 3alHASL CPeAUHHAS Neperopoaka.
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[Henb 1 6opo3aa sSIBIAIOTCA TPAaHMIIAMU, Pasae/IAIoIIUMU CIIMHHOW MO30
Ha TIPaByIO W JIEBYIO CUMMETPHUYHbIC [1OJIOBUHBI.

Ha nepeaHeii TIOBePXHOCTH CIIMHHOTO MO3ra, ¢ KakIOW CTOPOHbI
OT CpeJVHHON LIENHU, [IPOXOOUT nepeoHss Aamepatbhas 6opozda, KO-
TOpas ABJSETCS] MECTOM BBIXOJIA U3 CIMHHOIO MO3Ta MepefHMX (nBn-
raTe/IbHbIX) KOPELIKOB CTMHHOMO3IOBBIX HEPBOB. DTa 60po3aa sB/s-
eTCSI TpaHULEN Ha TIOBEPXHOCTH CIIMHHOTO MO3Tra MEXy NepeiHUM U
GOKOBLIM KaHATMKAMU CIIMHHOIO Mosra. Ha 3agHeil MOBEpXHOCTH Ha
KaXJI0M TTOJIOBMHE CITMHHOTO MO3Ta UMEETCS 3a0HAA Aamepaibias b0-
po3da, ciyxallass MeECTOM NMPOHUKHOBEHUS B CIIMHHON MO3T 3aTHUX
(4yBCTBUTEILHBIX) KOPEIUIKOB. DTa 60posia CIryXuT TpaHMLIEH MEXIY
GOKOBBIM Y 32HMM KaHATUKAMU CIMHHOTO Mo3ra. Ilepednui Kopeutox
CIIMHHOMO3TOBOr0 HepBa COCTOUT U3 OTPOCTKOB JBUTATEIbHbBIX (Mo-
TOPHBIX) HEPBHBIX KJIETOK, TeJla KOTOPBIX PACTIONOXCHDI B TIEPEAHEM
pore ceporo BelecTsa CIIMHHOIO MO3ra.

3aonuii Kopewox CITHHOMO3TOBOTO HepBa MPEICTABICH COBOKYII-
HOCTBIO IIPOHMKAIONIMX B CIIMHHOM MO3T HEHTPAJIbHBIX OTPOCTKOB MCCB-
JTOYHUTIOTAPHBIX KJIETOK (UYBCTBUTEJbHBIX), Tejla KOTOPBIX o0pa3yioT
CITMHHOMO3IOBO y3ei1, Jexallni y Mecra COEAMHEHUA 3aIHETO KO-
peika ¢ mepeqHuM. Ha BceM IPOTSXKEHMU CIIMHHOTO MO3ra C KaX 00
ero CTOpPOHbI OTXOAMT 31 mapa KOpPEIIKOB CIIMHHOMO3TOBbIX HEPBOB.
OTpe30K CIIMHHOIO MO3Ta, COOTBETCTBYIOILMIT ABYM lapaM KOpeLIKOB
(1Ba TEepPEAHMX M 3aJHHUX), HA3bIBAIOT CecMeHmom CRUHHO20 MO32q.

CHOMHHON MO3T ueloBeka cocTouT u3 31 cerMenTa. Pasnnuaior
8 [eiiHbIX, 12 TPYAHBIX, 5 MOSCHUYHBIX, 5 KPECTIOBBIX W 1 KOTIYUKO-
BbIii CEIMEHTBI CITMHHOTO Mo3ra. KaxxaoMy CeTMEHTY CITMHHOTO MO3Fa
COOTBETCTBYET YUaCTOK TeJla, MOJIydYaloiiiii MHHEPBAlMIo OT JaHHOTO
cerMerTa. [1poTsLKEHHOCTD CIIMHHOTO MO3Ta 3HAUUTEIBHO MEHbBLUE TN -
HBl MO3BOHOYHOro ctosba. [TosToMy TIOPAAKOBBII HOMEp CErMEHTA
CITMHHOTO MO3Ta, HAYMHAsT C HMXKHETO LIEHHOro oTneNna, He COOTBET-
CTBYET IOPsIIKOBOMY HOMEPY OJTHOMMEHHOI'O TIO3BOHKA.

B CIIMHHOM MO3Te BbIACHSIOT LIeHHBINA, TPYAHOM, NOACHU4HBbIH,
KpECTLOBbI M KOMYMKOBBIA OTACJbI. HioxHell rpaHulied 1eiiHoro
oTzea y B3pocioro yesnoseka spiasercs VII e FHbII 103B0HOK. Hmx-
HsIs TpaHyla TPYIHOIO OTAENAa Yy B3POCIIOro 4YeJIoBEKa COOTBETCTBYCT
X1 rpyaHoMy mo3BoHKY. HMXHsIsl TpaHHLIa TTOSICHUYHOTO OTACTa HaX0-
JMTCSl HA YPOBHE HYKHero kpas XI uiu BepXHero Kpas XI!I rpynnoro
MO3BOHKA, 4 KPECTLOBOro — Ha ypoBHE | MOSCHUYHOTO TO3BOHKA.
KOIMYMKOBbIH OTACH 3aKaHYMBAeTCH Ha ypOBHE HIDKHero kpast | —
pepxHero Kpast [l 110acHUYHBIX TIO3BOHKOB.

Cepoe emecmeo cnunnoz2o mosza. Ha nipoTsKeHNy CIIMHHOTO MO31a
CIIpaBa U CJI€Ba OT LIEHTPAIbHOrO KaHala MMEKTCS CMMMCTPUIHLIC
cepbie cmonbbi, CBA3aHHbIE APYT € IPYTOM IIACTUHKAMM CepOro BELIC-
¢TBa. DTHU IUIACTWHbI [TOJYYIIN Ha3BaHue MepeqHel ¥ 3aHel craek.

335




B KaXIoM cTosiGe ceporo BellieCTBa pa3jindaloT MEPCAHHE W 3alHuUe
cTonbbl, a Ha nporskenun ot VIII meitHoro cermenTa no 11 nosic-
HUYHbIA CEMMEHT MMEIOTCA elile U GOKOBbIE CTOJIObI.

Ha nonepeyHoM cpe3e CITIMHHOIO MO3ra CToJI0bl Ceporo BellecTsa
¢ KaXxJI0ii CTOPOHBI MMEIOT BHI BBICTYIIOB PasiNyHON LINAPUHBIL, NO-
JYYMBLINX Ha3BaHusi poros (puc. 97). Beinensior ooJiee IWHPOKHUIA neped-
HUil poe N y3KMIA 3a0Hull poe, COOTBETCTBYIOUINE TEPEIHEMY U 3alHEMY
cronbam. Bokosoii poe cOOTBETCTBYET OokoBoMy cT0JI0y. Cepoe Belile-
CTBO 3aJHMX POrOB CIIMHHOTO MO3ra HEOJHOPOIHO. B HeM pasinyaiot
[OBEPXHOCTHO PACIIONIOXCHHYIO Kpaesyto 301y, COCTOSIILYIO U3 MEJl-
KX HEPBHBIX KJIETOK. HeCKOIbKO Ii1ybxe HaxoAMuTCA eyouamoe geuje-
cmeo, 00pa3oBaHHOE TeJIaMM MYYKOBbIX BCTABOUHBIX HeiipoHoB. ['y0-
yaroe BEelIECTBO MOKPHITO CTYAEHHUCTBHIM BEIIECTBOM, COCTOSILIUM U3
MEJIKUX HEPBHBIX 1 IIMATBHBIX KJIETOK. 3aTeM B CEPEMHE 3a/THETO pora
pacriofaraercs coécmeennoe a0po 3a0He20 poed. OHO COCTOUT U3 BCTa-
BOUHDBIX HEIPOHOB, AKCOHBI KOTOPBIX HAIIPABISIOTCS B NEPEIHUIL pOT,
a TAKXKe TIEPEXOAUT Yepe3 TEPEIHIOI0 CEPYI0 CMaiKy Ha NPOTHUBOIO-
JIOXHYIO CTOPOHY CIIMHHOTO Mo3ra. B 0CHOBaHUM 3a/lHETO pora paciio-
faraeTcs epyouoe 10po, 06pa3soBAHHOE KPYMHBIMHY BCTaBOUHBIMU Heit-
POHAMMU C CHWJILHO Pa3BeTBIEHHBLIMU JEHAPUTAMMU. D710 9ap0 TIAHETCs
BIOJIb BCETO 3a/HEro cToiba Ceporo BELIECTBA B BUAE KIIETOUHOTO TskKa
(cTond Knapka). KieTky Bcex fiep 3aiHNX pOroB — 3TO Tejla BCTaBOY-
HBIX HCHPOHOB.

TIpomexcymounas 301a cepozo 6ewecmea ClHHOTO MO3ra pactofo-
KeHa MEXIY TIEPe/IHUM M 33[JHUM poramu. 371ech Ha NpPOTAXEHUM OT
VI metgoro no 1l NossicHUYHBII CErMEHTHI UMEETCS BbICTYIT CEPOTro
BELLEeCTBA — 60K060ii poe. B GOKOBBIX POrax HaXO/STCA LEHTPhI CUMTTATH -
YecKOM 4aCTH BEereTaTMBHOM HEPBHOW CUCTEMBL B BUJE TPYNTT HEPBHBIX
KJIETOK, OOBbEIUHEHHBIX B 2aMepalbHOe NPOMENCYMOUHOE eUeCINEO. Ax-
COHBI 3TUX KJIETOK MPOXOAAT Yepe3 MEPEeAHUA pOT Y BBIXOAAT U3 CHIUH-
HOTO MO3ra B COCTaBe IMEPEIHUX KOPELUIKOB CITMHHOMO3TOBBIX HEPBOB.
B GeloM BelecTBE, HIPMMbBIKAIOIIEM K CEPOMY BELIECTBY MEXIY MEpe-
JAHUMU ¥ 33/IHMMM POTaMU, PACTIONOXCHA PeMUKYAAPHAS (POPMAUUS. Dra
hopMaLs 006pazoBaHa MeJKMMM W Donee KPYMHbIMU CKOIMJICHUSMN
HCPBHBIX KJIETOK, MMEIOILMX MHOTOUMCIICHHBIE CBA3U IPYT C IPYTOM.

B nepednux poeax HaXoOSTCSL KPYTHbIC HEPBHBIC KOPEIIKOBBIC KJIET-
KU — TeJla ABUraTebHbIX HEHPOHOB. X HEMPUTHI COCTABIAIOT OCHOB-
HYIO Maccy BOJOKOH NEpeJHUX KOPEHIKOB. HelpoHbl, pacTionoKeH-
Hple B MEPEAHUX porax, o0pasyloT 3HAUYUTENbHBIC TIO o0BeMy siapa.
PasaMuaioT HSTh Saep: 06a MeOuaibHbiX U 064 AAMEPAIbHbIX, & TAKKE
uenmpansroe 20po. [lepBbie 1Ba AApa HHHEPBUPYIOT MBI TY/I0BULIA
W pa3BUTHI XOPOLIO HA BCEM NPOTSKEHUU CIIMHHOTO MO3ra. Bropble
JIBA sLApa JIydlle BbipaxeHbl B 06,1aCTH 1IEHHOIO 1 MOICHUMHOTO yTOJI-
IHEHUI ¥ MHHEPBUPYIOT MBILILIBI KOHEYHOCTEH.
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Puc. 97. CTpoeHue CITMHHOIO MO3ra Ha [MONEPEYHOM pa3pese:
| — mepemHss CPEeAMHHas LIeib; 2 — TepeqHui KaHaTHK; 3 — sapa (apura-
TejbHBIE) HepeaHero pora; 4 — MepeaHuil por; 5 — BOKOBOW (JarepaibHbLl)
KAHATUK, 6 — MPOMEXKYTOUHO-JIaTepAbHOE (BETETATHBHOE, CUMITATHYECKOE)
s1po; 7 — GOKOBOU por; 8 — NpPOMEXYTOUHO-MENATLHOE Anpo; 9 — rpynHoe
aapo; 10 — cobcTBEHHOE SUIPO 3aHETO pora; 11 — 3agauWit por; 12 — 3aIHUN
KaHaTuK; 13 — TOHKHH NMY4YOK; 14 — KJIMHOBUAHBII My4OK; 15 — 3aIHMH cry-
HOMO3XEUKOBbIH NyTh; 16 — KOPKOBO-CIIMHHOMO3TOBO# (nUpaMuaHbIH) Ja-
TepanbHbIi MyTh, 17 — KPACHOsIePHO-CITMHHOMO3TOBOW MYTh, 18 — crmmHoO-
FTAMUUECKMIT IATCPATbHbIM ITyTh, 19 — CITMHOTANAMUYECKHIT TIepEIHII ITYTh,
20 — NpeRIBepHO-CIIMHHOMO3MOBOM! NYTh, 21 — KOPKOBO-CIIMHHOMO3-
roBO# TIyTh (MMUpaMUIHLIN) NepeaHuil myTh

JIBUraTe/ibHbie HEHPOHbI MEPEAHUX POroB CIMHHOrO Mo3ra IMmoa-
pasgessioTesl Ha 1Ba OCHOBHBIX THIIA! asiba- ¥ raMMa-MOTOHEPOHBI.

Asbda (0)-MOTOHEHPOHBI IPEACTABIAIOT co00i1 KpyIHbIE KJIETKH
{100—140 MKM B AnameTpe) ¢ JUIMHHBIMU NEHAPUTAMU. Ha ux Tenax
v JAeHApUTaxX pasMmeuiaerca ao 10 000—20 000 cuHancoB. AKCOHBI
(-MOTOHEHWPOHOB MMEIOT OONBLIONH AMAMETP M BbICOKYIO CKODOCTD
NpOBeICHUS HEPBHBIX UMITYJIbCOB (70—120 m/c). OHM HHHEPBUPYIOT
BOJIOKHA CKEJIETHOM MYCKYJIaTypbl, obecrieunBasi MbILIEYHbIE COKPa-
HICHUS.

Tamma (y)-MOTOHENPOHBI NPEICTABISIOT coboif 3HaYUTEIbHO 0O-
nee Mejkde kiaeTku. JuaMerp UX Tea He NpesbIlacT 30—40 MKM, ak-
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COHBI TaKKe UMEIOT HebobInoi auameTp. [1oaToMy CKOPOCTb MPOBE-
[EHUST MMITYJILCOB 110 TAMMAa-BOJIOKHAM cocTapiseT Beero 10—40 m/c.
I'aMMa-MOTOHEPOHBI HE UMCIOT HEMOCPEACTBEHHBIX CUHAITTUYECKUX
KOHTAKTOB C AKCOHAMH YYBCTBUTEJIbHbIX HEIPOHOB CIIMHHOMO3TOBbIX
y3JI0B, 2 aKTUBUPYIOTCS HEPBHBIMU WMITYJIbCaMH, UAYLIUMU IO BO-
JTOKHAM HHCXOIAIHMX IIPOBOISILINX myTel. biarogaps aktuBauuu o.- U
Y-MOTOHEHPOHOB 00eCIeYnBAETCA MOTOPHAsT KOOPANHALMUS GyHKUMN
CKEJIETHBIX MBILILI.

Bcmasounsie neliponbt CIIMHHOTO MO3ra MPEACTaBIsAIoT coboi 10-
BOJIBHO PA3sHOPOIHYIO TPYIIYy HEPBHBIX KJIETOK, Tella W JACHAPUTHI
KOTOPBIX HaXOMsITCS B MpefieiaX CIMHHOTO Mosra. OHu GopMupyioT
caMylo JIOpCallbHYIO YacTh 3aJHEro pora, ero rybuarhlii cjioi, xena-
THHO3HYIO CYOCTAHIMIO, LIEHTP 3aHETO pora — COOCTBEHHOE PO U
SAPO OCHOBAHMA 3aHEr0 pora — TPYAHOE AAPO. B 3TH CTPYKTYpHI
TIPUXOJAT BOJIOKHA, Hecylue 60J1eByI0 (HOUUIENTUBHYIO), TAKTU/Ib-
HYIO ¥ TIPOIIPUOLIENTUBHYIO YyBCTBUTEIBHOCTD. AKCOHBI 9TUX HEHpO-
HOB (DOPMUPYIOT BOCXOSIIIME NIPOBOSAUIME IIYTH (CIMHOTaTaMIyeC-
KHe, CIIMHOMO3XE4YKOBHIE U ip.). BcTaBoOuHBIE HEHPOHBI YUACTBYIOT B
00pa3oBaHMK TaKKe MPOMEXYTOUHOM 30HBI CEPOro BELIECTBA CITUH-
HOTO MO3Id, PACTIONOXEHHON MeXAy epelHMy pOTaMu U 3alHUMHU.
B ar10it 30He Ha mpotsxenun ot VIII meitHoro no 1l mogcHuYHbA
CcerMeHTBl MMEIOTCS BBICTYIIBI CEporo BellecTBa — OOKOBbIC pora,
IPYIINbl HEHPOHOB KOTOPBIX OOBEAMHAIOTCS B JIATEPATbHOE IIPOME-
XYTOYHOE BellleCTBO. AKCOHBI 3TUX HEHPOHOB BBIXOIAT U3 CIIMHHOTO
MO3ra B COCTaBe riepeIHMX KOPEUIKOB CITMHHOTO MO3ra ¥ HalpasJis-
10TCS Ha TepudepuIo, K raHmivMaM (y3jlaM) BereTaTHBHONW HEPBHOM
CUCTEMBL.

Beaoe eemecmeo cnunno2o mozza. B 6€10M BELLIECTBE CITMHHOFO MO3-
T2 BBIACIISIIOT TPH TTapHLIX KaHaThKA. [lepednuil Kanamuk CIIMHHOTO MO3Ta
PACTIONOXEH MEXAY CPEAMHHON LeNIbI0 MEANAIBHO U NepeaHeH aTe-
paIbHO# 60PO3I0ii — C JaTepaIbHOM CTOPOHBL. 3adruti KAHAMuKk Ha-
XOAUTCS MEXIy 3aAHel CPeINHHOW Y 3aJlHell JaTepaibHON 6oposna-
Mu. Bokoeoii kanamuk pacriojaraeTcss Mexny IepelHeil M 3aaHei
JaTepaabHBIMU Gopo3naMu. B mrybuHe Bcex KaHATUKOB, B HEMOCPEX-
CTBEHHOI OJM30CTH OT CEpOTro BEIIECTBA JIEKAT KOPOTKHUE MEXCEr-
MEHTAapHble BOJIOKHA, OTHOCHLIMECS K IPOBOAANINM NYTSAM CaMoro
cOuMHHOrO Mosra. ITo 3TUM BOJIOKHAM YCTAHABJIMBACTCS CBSI3b MEXAY
OTHEIBHBIMU CErMEHTAMH, TTO3TOMY OTH NMYUKU BBIIE/IIOTCS B COO-
CcMeeHHblll annapam CRUHHO20 M032a. BOJIOKHA CIIMHHOMOSTOBbLIX TaHI-
JgveB (y310B), NMPOHMUKAOLUINE B CITHHHOW MO3I' B COCTAaBE 3alHMUX
KOPEWIKOB CIIMHHOMO3TOBBIX HEPBOB, MPOIOJIKAIOT CBOM MYTh 110 pa3-
JIMUHBIM HanpapiieHWsM. OIHU BOJIOKHAa OKaHYMBAIOTCSl HA BCTABOY-
HBIX HEMPOHAX 3aJHUX POFOB CIIMHHOIO MO3Ta CBOEH WM IPOTUBOIO-
JIOXHOI CTOPOHBI, HA HEWPOHAX aBTOHOMHOW HEPBHOM CUCTEMbI
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GOKOBbIX POrOB M Ha KJeTKax PeTHKYIsapHoi dopmaimu. [Ipyrue Bo-
JIOKHa [OIHUMAIOTCS BBEPX, BXOAS B COCTaB 3aJHUX KAHATUKOB; OHU
OTHOCSTCS K BOCXOISIUIUM IYTSIM CIIMHHOIO MO3ra.

Ilposodsimue nymu cnunnozo mo3za (JUTMHHBIE) pAacOIOKEHBI KHa-
PYXH OT €ro COOCTBEHHBIX ITYUKOB; 9TU IJIWHHBIE NYTU MOSABISIOTCS
B ¢wroreHese NMo3aHee COOCTBEHHOTO amnapara CIIMHHOTO MO3rd U
Pa3BUBAIOTCA TTapajIeNIbHO ¢ (POPMUPOBAHUEM TOJIOBHOTO Mo3ra. 1o
TIPOBOASIIIUM MYTIM ([TyYKaM) NPOXOAST UMIIYJIBCHl B BOCXOISLLIEM
HarpaBJIeHUN OT YYBCTBMTEIBHBIX U BCTABOYHBIX HEHPOHOB U B HUC-
XOJSIIEM — OT KJIETOK BBILICJCKAUIMX HEPBHBIX LIEHTPOB K IBHIa-
TeJbHBIM HEMPOHAM CHMHHOIO MO3ra.

K gocxodsaumum nposodsuum nymsim CIIMHHOTO MO3rAa OTHOCATCS TOH-
KWt M KIMHOBUIHBIM TMYUYKH, 3aAHUNA U MEPEIHUA CIIUHOMO3KEUKO-
BBIE MYTH, GOKOBOI CIMHOTATAMUYCCKUIN M Ap. TOHKUL U KAUHOBUOHbII
nyuKu pacIIoaraloTcs B 3aJlHUX KaHATHKAX ¥ 00pa3oBaHbl HEMPUTAMHU
YYBCTBUTEHHBIX HEMPOHOB CTUHHOMO3TOBLIX y3/10B (raHrives). He-
pPBHBbIE BOJIOKHA 3THUX TMYYKOB NMPOBOAST HEPBHBIE UMIIYJILCHl B IIPO-
JOJITOBAThIil MO3T OT YYBCTBUTEIbHBIX OKOHYAHUI — NPOIIPUOPELIETI-
TOPOB MBIIIIL U CYCTaBOB, a TAkKe (4ACTUUHO) OT 3KCTEPOPELIEIITOPOB
KOXM (TAKTHJTBHAS YYBCTBUTEABHOCTD). B moukom nyurxe npoxoast uM-
NYJIBbCHl OT PELENTOPOB HUXHUX KOHEYHOCTEH M HUKHEN [1OJOBUHBI
teaa (no V rpyaHoro cermeHTa). B xaunoeudnom nyuke — oT BepXHUX
KOHEYHOCTeH U BepxHel NMOJIOBUHH Tead. [ToaToMy HUXe V rpyaHoOro
CEerMeHTa 3TOT MY4OK OTCYTCTBYET.

3adnuil cnuHOMO3MceUK06bill nyms JEXKUT B 33HEil yacTH OOKOBOTO
KaHatukKa. DToT IMyTh 6epeT Ha4aIo OT KJIETOK IPYyIHOIO siApa, KOTOpoe
HAXOAWUTCSI B OCHOBAHUM 3a/IHETO pora CIIMHHOrOo MO3ra OIHOUMEH-
HOM CTOPOHBI.

Ilepednuli cnuHoMo3xceuK06blii nymb COCTOUT U3 OTPOCTKOB BCTa-
BOYHBIX HEWPOHOB MPOMEXYTOUHO-MeIuaabHoro sigpa. [locie nepe-
X0Ja Ha NPOTUBOIIOJOXKHYIO CTOPOHY CHMHHOTO MO3ra HEPBHEBIE BO-
JIOKHA 00pa3syloT ny4yok, Jiexalnuii B nepeaHeit obsactu O0KOBOTo
KaHaTHUKa CIIMHHOIO MO3ra IPOTHUBOIONI0XHOi cTopoHbl. Oba npo-
BOJSILUMX ITYTH IIPOBOAAT MPONPUOPECUCHATUBHLIE UMITYJIBCHl K MO3-
KEUKY.

Jlamepanvuoili chuHomasamu4eckuii nyms HaXOINTCH TaKXe B OOKO-
BOM KaHATHKE M COCTOMT H3 BOJIOKOH BCTABOUHBIX HEWPOHOB 3aIHETO
pora MpOTUBOMNOJ0XHOM CTOPOHH. DTOT TIyTh IIPOBOJUT UMITYJLCHI 60-
JIEBOM ¥ TEMIIEPATyPHOI YYBCTBUTEJIHLHOCTU Tea K HPOMEXYTOUHOMY
MO3Iy (TalaMycy) W Jajiee K Kope mojyiapuil 6ossiioro mosra. Ilepe-
KPECT BOCXOMSILMX NPOBOISININX MyTeil, 00pa30BaHHBIX BOJIOKHAMW BCTa-
BOYHBIX HEMPOHOB, IPUBOAUT K TOMY, YTO HEPBHBIC UMITYJILCHIL HOMA-
JAI0T B Ioaymapue G60JbIIOro Mo3ra, NpOTUBOIOIOXHOE TOI CTOPOHE
TeJia, OT KOTOPON MIET 3TOT HEPBHBIA MMITYJILC.
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Hucxodawue nposodawue nymu BKIIIOYAKOT KPACHOSAEPHO-CITMHHO-
MO3TOBOM, JaTrepajbHBIl U MEPeTHUH KOPKOBO-CITHHHOMO3IOBLIE,
TEKTOCITMHHOMO3TOBOM, TIpeaaBepHO-CIIMHHOMO3TOBOU U [p.

Kpacroadepro-cnunnomos3eo6o0t nyms HAYMHAETCSA OT KPACHOIO syipa
CpeIHEr0 MO3Fa, CITYCKAeTCsI B 6OKOBOM KaHATMKE MPOTUBOIIONIOXHOK
CTOPOHLI CITMHHOTO MO3Ta U OKAaHYMBAETCS HA ABUTaTE/IbHBIX HEWPOHAX
nepeaHux poros. Hecer HeNpon3BOLHBIEC IBUTATEIbHBIE UMITYITLCHI.

Jlamepanvrbiii KOPKOBO-CNUHHOMO32080U (MUPAMUOHBII) NYmb IEKUT
B JIATEPAIbHOM KaHATHKE M COCTOUT M3 OTPOCTKOB (aKCOHOB) KJIETOK
KOpPBI GOJIBILION0 MO3ra, MOJIyIIapus MPOTUROIIOIOXHON CTOPOHEL. [1yTh
MOCTETICHHO UCTOHYAETCS, TaK KaK B KQXKJI0OM CETMEHTE CITMHHOTO MO3ra
Y4aCTh €70 BOJOKOH 3aKaH4YMBaeTCsl Ha KJIeTKax nepegHero pora. Ilyts
[IPOBOJAUT MPOU3BOJIBHBIC IBUTATEAbHBIC UMITYJILCHl OT KODBI.

Tepednuti Kopkoeo-cnuHHOM0320600 (nUpaMUOHbL) nymb, KaK ¥ Jia-
TepaAbHBIA, COCTOMT M3 BOJOKOH KJETOK KOpHI Mojymwapuil 60ib-
LIIOTO MO3Ta, HO JIEXUT B NepeIHEM KaHaTUKe. BoloKHa 3T0T0 nyTH
OKAHYMBAIOTCS TaKXKe Ha IBAraTeJIbHBIX KJIETKaX MEepeIHETo pora 1po-
THBOIOJI0XHON CTOPOHBI, TIEPEX0s Ty/la B COCTABE NICpEAHE caiiku
CIMUHHOIO MO3ra. DTOT MyTh MMEET TaKylo e MYHKUHIO, UTO U JaTe-
pajbHbI KOPKOBO-CITHHHOMO3TOBOM.

Texmo-cnunnomo32080t nyms JEXUT TAKXE B [IEPEAHEM KaHATUKE.
HaunnaeTcst OH B BEpPXHUX M HIDKHHMX XOJIMUKAX KPbIHIM CPEJTHETO MO3Ta
M 3aKaHYWBAETCS Ha KJIETKAX MePeIHUX POTOB.

TpeddsepHo-cnunnomo32060i nymp TAKXKE PACIlOaraeTcs B lepeHeM
Ka”aTUKe CIUHHOro Mo3ra. OH MIET OT BeCTUOY/ISIPHBIX SIICP MOCTA K
KJIETKaM TMepelIHUX POroB CIIMHHOTO MO3Ta U MPOBOIUT WUMITYJIBCHI,
obecrieynBalolIie COTIACOBAHHOCTD JABHUKECHUI, paBHOBECHE, TOHYC
MYCKYAaTyphl.

DyYHKIHH CNIHHHOTO MO3ra

CNUHHOI MO3I" BBIIOJIHSIET peduieKTOpHBIE 1 TPOBOIHUKOBYIO )YHK-
nui. B cMHHOM MO3re pacrosioXKeHbl LIEHTPBI BCEX IBUTATEIBHBIX HE-
[IPOU3BOMBHBLIX PeIeKCOB (32 UCKIIOUEHHUEM MYCKYNaTyphl TONOBHI),
LICHTPbI BET€TATUBHON CUMIATUYECKOM M YAaCTUYHO MapacUMIIaTH4e-
CKOU (B KpecTILIOBOM OTI€JIe) HEPBHOW CHUCTEMDI: COCYIOABUTATE Ib-
Hble U MOTOOTAEIUTENIBHBIE (B OOKOBBIX porax IpyaHbIX CETMEHTOB),
LEHTPbI, peryaupyomye GyHKIUY cepalua U OpOHXOB (MSITb BEPXHUX
IPYAHBIX CErMEHTOB), MOYEHMCITYCKaHUE U aKT JedeKaluu, AeATelb-
HOCTb II0JIOBBIX OPraHOB (KPECTIIOBBIE CETMEHTHI).

IToMumo pediekTopHON (HYHKIWA, KOTOpas BBITIOJIHAETCS TIPU y4a-
CTUM HEHPOHOB CEPOTO BEUIECTBA CITMHHOTO MO3ra, €lie OXHOM Bax-
Heliluel GyHKUMeH aBisercst NpoBedeHUe HEpBHBIX UMIYJIbCOB. [Tpo-
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BOMHMKOBAasA (YHKIWS OCYIIECTBIISIETCS] BOJIOKHAMH GEJIOro BelIecTBa
CHUHHOrO MO3ra, KOTopble POPMUPYIOT CUCTEMbBI BOCXOASILIMX M HHUC-
XONSIINX TPOBOAAIIMX NyTe#l CNMUHHOTO Moara. Bocxomsiiine Tipo-
BOJASIIIINE TIYTU HIPOBOIASIT UMITYABCHI OT PELICNTOPOB, BOCHPUHH-
MalolnX MHQGOPMAIINI0 M3 BHENIHETO MHUpa M BHYTpPeHHeEl cpeibl
opraHn3Ma (00JIeBYI0, TEMIMEPATYPHYIO, TaKTWIBHYIO, TIPOTIPHOICTI-
TUBHYIO U 1p.). Hucxonsgime nposoasiiye myTH NepeaaoT UMITYJIbCHI
OT CTPYKTYD TOJOBHOTO MO3Ta K JBUTATEIbHBIM SIAPaM, OCYIIECTBIISIIO-
MM OTBETHbIE PeakLMM HA BHEIIHME W BHYTPEHHUE pasipaxeHus.

BOH])OCBI A9 TOBTOPEHUA N CAMOKOHTPOITA!

1. HazoBuTe (yHKIIMM, KOTOPbIC HEPBHASI CUCTEMA BLITIONHAET B OpraHU3-
Me JesioBeKa. PacckaxuTte 00 9TuX PYyHKIIHUSX.

2. Pacckaxure o knaccuduKalud HEPBHOW CHCTEMbl Ha OCHOBAaHWUU TO-
norpachuueckKux U aHaTOMO-OYHKUMOHANABHBIX €€ TIPU3HAKOB.

3. Kakue 60po3abl ¥ 1IeNH UMEIOTCSA HA MOBEPXHOCTH CMIMHHOIO Mo3ra?
OnuIINTE CTPOEHKUE CIIMHHOTO Mo3ra. J/laiiTe onpeeneHue CerMeHTY.

4. OnuiKTe CTPYKTYPHl, BHYTPEHHEE CTPOECHUE CITUMHHOIO MO3ra.

5. HazoBute siapa (CKONJIEHUS TEJI HEPBHBIX KJIETOK) B Pa3IMYHBIX YACTIX
CepoTro BelIeCTBa CIMUMHHOIO MO3ra.

6. Kakue mpoBogsiiuue IMyTH IIPOXOAST B 3alHEM, HOKOBOM U TiepeaHEM
KaHaTHKax 0eJIoro BelllecTBa CIMHHOro mMo3ra? '

I'onoBHOMH MO3r

Foaosuoi Mo3r (encephalon) pacnonaraeTcs B 1OJOCTH MO3TOBOIO
OTAeJia yeperna, pejibed KOTopoi omnpeaessercsa ¢hopmMoil Mo3ra.

TonoBHO# MO3I' MOKPHIT TPeMsl 000JI0UKAMMU: MASKOU, NAYMUHHOU
1 meepdoi. Macca rojJJoBHOro Mo3ra y B3pocJIoro YejloBeKa Koyuebsier-
¢ ot 1100 no 2000 r. B cpenHeM oHa paBHa y MyxXuuH 1394 1, y
KeHIUWMH — 1245 1. DTa pazuuna odyc/ioBIeHa MEHbILIeH Maccoil Tena
V XEHIIMH.

¥ rojioBHOTro Mo3ra, o ero rnpovCX0OXIeHUIO U CTPYKTYPHBIM OCO-
OEHHOCTSM, a TakXke 10 (PYHKUHOHATBHOMY 3HAYEHMIO, BbIICJISIOT
IBa OOJBIIMX OTACA: CTBOJ U KOHEUYHBIN MO3r, BKIIOYAIOIINHA TTOTy-
wapus 60JbLIOr0 MO3ra.

CTBOJ MO3ra NnpeacTaBacH NPoAoJroBaTbIM MO3roM, 3aAHUM MO3-
roM (MOCT ¥ MO3XKEUYOK), CPCAHMM U ITPOMEXYTOUHBIM MO3roM. SIBits-
chb (puaoreHeTHUECKM GoJlee cTapbiM 00pa3oBaHUEM, MO CPABHEHUIO
€O CTPYKTypaMu IoJIyluapvii O0JIbLIOr0 MO3Ta, B CTBOJIE OOHApyXHBa-
I0TCs MPU3HAKY, TIPUCYIIIME CIIMHHOMY Mo3ry. Bo-mepBbix, B CTBOJIE
MO3ra NpUCYTCTBYIOT MOCJEA0OBATENLHO PACIIOIOXEHHbIE Aapa yepen-
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HBIX HEPBOB M BBIXOJ M3 MO3Ta UX KOPEIIKOB. BO-BTOPBIX, IPOLOIXKA-
Joleecsl U3 CHMHHOTO MO3ra B CTBOJA Tornorpaduyeckoe IMpucyTcTBAE
dgucamenvHbix, 6e2emamueHbix I uyecmeumensHix sdep. B MeguanbHbIX
OT/eJ1ax CTBOJIa Ha OCHOBe 06a3alibHOM IUIACTUHKM Pa3BUBAIOTCS ABU-
raTejibHble HEWPOHBI (TOMOJIOTHYHBIE spaM TMepeIHUX POroB CIUH-
HOTO MO3ra), rpylnnupyIolHecs B IBUTaTCIBHbIC SIAPA YEPEIHBIX HEP-
BoB. M3 KpbUIbHOI TIIACTMHKM PA3BUBAIOTCS BCTABOYHBIE HEHPOHBI
(roMoyiornyHeie KJIETKaM 3agHUX POTOB CITMHHOTO MO3ra), o6pasyro-
LIMEe YYBCTBUTEIbHBIE si/ipa YePENHBIX HEPBOB. MeXay 3TUMM JIByMs
TpyITaMu siep (popMUPYIOTCSl HEHPOHBI (siApa) BEreTaTUBHON HEPB-
HOM CHUCTEMBI.

OaHaKo CTBOJI MO3Ta UMEET PAA OTJIMYUTEIbHBIX OT CHMHHOIO MO3ra
pu3Hakos. B cTBoJie ye HET 4eTKMX APH3HAKOB CETMEHTAPHOCTH.
Cepoe BEHIECTBO B CTBOJIE MO3Ta MPEICTaBIeHO OTAECTbHBIMU CKOIl-
JAEHUAMU HEMPOHOB — sApaMH YepellHHX HepBoB, ¢ 111 mo X1l mapy
BKJIIOUHTEIBHO, 4 He B BUAE CTOJIOOB CEPOro BeIECTBa (pOros — Ha
IOMNepeYHbIX pa3pe3ax), KaKk 3TO MMECT MECTO y CIMHHOIO MO3ra.
B cTpyKTypax cTBOIA BBIACIAIOT OCHOBaHHE U MOKPHIKY. OCHOBaHHe
aBngercsa puioreHeTHYeCKH 6ojiee HOBBIM oOpa3oBaHueM. B ero cocra-
BE HAXOIITCsl HUCXOASILME MPOBOISUIME ITyTH, CBS3bIBAIOIIAE KOPY
Toaylapuil GobLIOro MO3ra CO CITMHHBIM MO3TOM. B MOKpBILIKE €O-
JEepXKAaTcs siApa YepelnHbiX HEPBOB, a Takke (QUIOTEHETHYECKU Dosee
cTapele BOCXOJALIME M HUCXONSIINE MPOBOASILNE ITyTU MO3Ta.

B cTpykTypax mepemHero mMo3ra HeT NMPU3HAKOB CErMEHTApPHOCTH.
B nosnyirapusax 60bIIOT0 MO3Ta pacroiaraloTcsl KpynHble CKOILIEHUS
HEPBHLIX KJIETOK — ITOAKOPKOBBIE siApa MOMYIIapuii GOJBILOTo MO3ra
(6imxaitiiag nogkopka, o M.I1. I1aBnoBy), pasaeneHHbie OenbIM Be-
mectsoM. Kopa GoJbIIoro Mo3ra MOKpbIBaeT [ONYIIAPUA CHAPYXHU U
HMeET COBEPLICHHO HHOE, CJIOUCTOE CTpOoeHUe. MO3XKe4OK HaXOAUTCS
HaJ 3aJHel 4acThiO CTBOJA MO3Ta, a CBepXy IPUKPHIT 3aAHEN YacThiO
noaywapuii 604bu020 mo32a (3aTbUIOUHBIMHU NOISIMHA).

CTBOJI MO3Ta TTOKPHIT MOJYIIAPUAMU CBEPXYy U ¢ OOKOB U BMICH
JIMLIG ¢ HUXHER cTopoHbl. O6a nolryiiapusi 60J1bLIOro MO3ra pasieiie-
HbI ITyOOKOI NMPOOOJbLHOMN 1LeJIbI0 MO3ra, B NMIyOUHE KOTOPOW JICKUT
MO30JIMCTOE TENO, COCTOSIIES U3 IMONEPEUYHO OPUEHTUPOBAHHBIX HEPB-
HBIX BOJIOKOH, COCIUHSIIOIIMX 00a nonyuiapusi. Bepxneaamepaavnasn
noeepxnocms Mo32a BbINTYKJas U 0Opa3soBaHa NMOJyLIApUSIMH 60JBIIOFO
Mosra (puc. 98). Huxcnusas noeepxnocms (ocHosanue) yiuiOlEHA U B OC-
HOBHBIX YepTax MOBTOPSET pejibed BHYTPEHHETO OCHOBAHMS yepera.
Ha ocHoBannM Mo3ra BBIXOOAT KOpelKM 12 map 4eperHbiX HEPBOB
(puc. 99). Bombiiyio YacTh OCHOBAHMS MO3Ta 3aHUMAIOT JTOOHbIE (CITe-
peau) U BUCOYHBIE (ITO OOKaM) AOJM TMOJylapuili O0JbLUIOr0 MO3ra,
MOCT, IIPOAOJIrOBaThI MO3r B MO3XeuoxX (c3aau). Ecnu ocmatpusath
OCHOBAaHME MO3Ta CTiepeM Ha3al, Ha HEM BWIHBI CJICIYIONIME aHATO-
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Puc. 98. BepxHebGoKoBasi TOBepXHOCTh MOIYIIAPUS OOJIbILIOTO MO3ra:
! — ueHTpanbHag Gopo3na; 2 — OpealeHTpaibHas U3BUIMHA; 3 — BEPXHSSI
JIoOHast U3BUJIMHA; 4 — cpeHsis JIoOHas U3BWIMHA, 5 — HUXHsA J100Has U3-
BWIMHA; 6 — narepanbHast 0opo3ma; 7 — BepXHsd BMCOYHAs W3BUIIMHA,
8 — cpenHss BMCOYHAd U3BWIMHA, 9 — HIXHAS BUCOYHAs M3BuiauMHA; 10 —
MocT; 11 — npogonaroBaThIif MO3T; 12 — MO3XKedok; 13 — 3aTBLIOYHAS JOJI;
14 — HMXHSS TeMeHHas 10js; 15 — BepxHss1 TeMeHHas fojbKa; 16 — mnom-
LeHTpaIbHAS M3BUIMHA

MUUECKUEe CTPYKTYpHl. B 00OHATEIBHBIX O0p031ax JJOOHHIX 1oJieit pac-
T10JIaraloTCs OOOHSITENIbHbIC JYKOBULBI (K HUM noaxonaaT 1520 obo-
HSTEIbHbLIX HepBOB — | mapa yepenHbiX HepBoB). OOOHATEABHBIC JTy-
KOBUIIBI K331 TEPEXOAST B OOOHSTENIbHBIE TPAKTH U OOOHATEIbHEBIC
TpeyroibHUKM. [lo3amn TpeyroJdbHUKA ¢ 06eUX CTOPOH BHIHO TEpe-
JIHEee MPONBIPSIBICHHOE BEILIECTBO, Yepe3 KOTOpoe BriydbL MO3ra Ipo-
XOJAT KPOBEHOCHBIE cocyabi. MexXay 00OHSITeIbHBIMU TPeYroJibHUKA -
MU PACIIONIOKEH 3PUTESIbHBIN MepeKpecT (MPOIOKeHNE 3PUTEIbHBIX
HepBoB — 11 mapa yepenHbIX HepBOB). HernocpeacTBeHHO 3a Iepekpe-
CTOM HAXOAUTCS CEphIit OYTop, MEepPexXoasaiMil B BOPOHKY, COCIMHEH -
Hyto ¢ runoduzoMm. K3aau oT ceporo Oyrpa Jexar ABa COCLEBUIHBIX
TeJia. 3pUTeNAbHbIN MePEeKPecT, CEPRIi OYTOp, COCIIEBUIHBIEC Tea TIPH-
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Puc. 99. OcHoBaHME IrOJIOBHOIO MO3ra ¥ MECTa BhIXOHAa

KOPEIITKOB YePENMHBIX HEPBOB:
1 — oboHsATeIbHASA NYKOBULIA; 2 — OCOHSTENbHBIN TPaKT; 3 — mepelHee Mpo-
IBIPABJIEHHOE BELNECTBO, 4 — Cepblit 6Yrop; 5 — 3pUTENBHBIA TPaKT; 6 — co-
CLIeBUHbBIE Tesa; 7 — TPOMHWYHBIN y3€; 8§ — 3alHee MPOIbIPABIEHHOE IPO-
crpaHcTBO; 9 — Moct; 10 — mosxedox; 11 — nupamuga; 12 — onwmsa;
13 — CMTMHHOMO3TOBOH HepB; 14 — NombBA3bIYHBIA HEPB; 15 — m106aBOYHBI
HepB; 16 — Gayxnalommii Heps; 17 — S3BIKOIJIOTOUHBINM HepB; 18 — mpen-
IBEPHO-YJNTKOBbUA HepB; 19 — numesoil Heps; 20 — oTBOAALIMI HEPB;
21 — TpoiitHMYHBIIA HepB; 22 — OGJIOKOBBIM HEPB; 23 — IVIa30ABHTaTeIbHBIA

HepB; 24 — 3puTesbHBINA HepB; 25 — oboHATeNbHasa 6opo3ia

HaJIIeXaT FMIoTasaMycy (IIPOMEXYTOUHbBIA MO3T). 3a COCLEBHIHBIMN
TEeNAMHU JieKaT HOXKM MO3Ta (CpeaHUi MO3r) W MOCT (3aHAH MO3T).
Hoxku M03ra coeIuHSAIOT MOCT ¢ HOJYIIapusiMH OGOJBIIOIO MO3TA.
Mexay HOXKaMH MO3ra OTKPBIBAETCS MEXHOXKOBAsA SMKa, IHO KO-
TOPO¥ NPOABIPABAEHO -— 3TO 3a7Hee MPoAbIPsIBIeHHOE BellecTso. Ha
BHYTPEHHEN ITOBEPXHOCTH KAXKIOW HOXKHM MO3Ia BO3JIE TIEPEIHEr0 Kpasi
MOCTa BLIXOAUT IiazoasurareibHblit Heps (111 mapa), a cboky oT HOX-
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KM Mo3ra — OyokoBblit HepB (1V mapa yepenHbiX HepBoB). OT MOcCTa
K3ald W JaTepajbHO PACXOMSATCS CPEAHUE HOXKM MO3XEUKA, COCAU-
HAIOIIHE MOCT C MO3Xe4YKoM. TpoHHWuHbIi Heps (V Mmapa) BBIXOAUT
W3 TONIIM cpelHell HOXKHM Mo3xXeuka. K3agu or MocTa pacnoyioxXeH
[IPOTONTOBATBLIN MO3T. MexXIy MOCTOM U TIPOROJTOBATBIM MO3TOM M€~
IHAaIbHO BBEIXOAUT OTBOoAsALINI HepB (VI mapa), a natepajibHee — JIH-
uesoit (VII napa) m npenasepHo-yiutkoBsiit (VIII 1mapa yepenHbix
HepBoB). [lo 6okaM oT cpearnHHON GOpPO3ABI TPOAOJITOBATOTO MO3Ta
BUAHBI NPONOJbHBIC YTOMIIEHUS — MUPAMUIBI, 4 COOKY OT Kax/10ii
13 HUX — 0JIMBa. M3 103aAM0JIMBHOM O0PO3AH MTPOAOJITOBATOIO MO3-
ra BbIXOIST [OCAeN0BAaTENLHO SI3HKOTJIOTOUHBIA (1X), Omyxmatommii
(X), nob6aBouHbli (XI) HepBbl. M3 Gopo3nbl Mexay NMUpaMHAOH W
ONMUBON — ToABsA3bIYHbIA Heps (XII mapa uepenHbiX HEPBOB).

AHATOMHWYECKHU TOJOBHOM MO3T COCTOUT M3 CACAYIOLIMX OTACJIOB:
MPOAOJITOBATHIA MO3T, 3aJIHKI1 MO3T, K KOTOPOMY OTHOCSATCS MOCT U
MO3XKeYOK, CPEIHUI MO3T, IPOMEKYTOUHbLIA MO3T 1 KOHEUHBIH MO3T,
KOTOPBIE XOPOILUO BHAHBI Ha CPCAWHHOM pa3pe3e TIOJIOBHOTO MO3ra
(puc. 100).

12

Puc. 100. MennanbHasi TOBEPXHOCTH TOJIOBHOIO MO3ra
Ha CpeIMHHOM €ro paspese:
I — runotanamyc; 2 — nosiocts I11 xenynouka; 3 — nepennsis (6esast) crai-
Kd; 4 — CBOI MO3Ta; 5 — MO30JHCTOE TeI0; 6 — MeXTaJaMHUYeCKoe CpalllcHAE,
7 — tanamyc; 8 — osnutadamyc; 9 — cpeanuit mosr; 10 — mocr; 11 —
MO3XE4OK; 12 — MpoJorosaTeli MO3T
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IlpononarosarTeiii MO3r

TIpoaonroBaThiii MO3T SIBJISIETCA HENOCPEACTBEHHBIM ITPOIOIKEHN-
eM CIIMHHOro Mo3ra. HrxHei ero rpaHuliei CUATAIOT MECTO BbIXOAa
KOPEILIKOB 1-T0 11IeHOTO CIIMHHOMO3TOBOIO HEpBa WM TEepeKpecT
mupaMu. Bepxueii rpaHuiieii sBisieTcst 3aAHUI Kpail Mocta. [lnnHa
IPOAOJITOBATOrO0 MO3ra OKosio 25 MM, (opma ero npubiaMxaercs K
yCceueHHOMY KOHYCY, 00palileHHOMY OCHOBaHUEM BBepx (Brnepen). Ha
[TOBEPXHOCTSAX MPOIOJTOBATOTO MO3Ta BUAHKI MPOAOALHO OPHCHTUPO-
BaHHBIC, TIPOJOJIKAIOLIMECA CO CTOPOHBI CITMHHOTO MO3Tra nepednss
cpedunnas wenb, 3a0HAA cpedunHas 60po3da N nepednue U 3a0Hue 60-
Ko8ble 60po30bt, BHYTPH HAXOIUTCS LEHTPaIbHBIN KaHan. OT npomoJ-
roparoro mMosra orxoadar Kopewikd IX—XII map yepenHbIX HEpBOB.
Bopo3sanbl ¥ KOpeLKY YePEHbIX HEPBOB PA3JIeNAIOT ITOBEPXHOCTH MPO-
JOJITOBATOTO MO3Ta HA MY4YKH, KAHATUKH.

ITo 06e cTopoHBI IEepeHEN CPEANHHON LIEHN PACIIONaraloTICs nu-
Pamuodbl npodoa206amoeo Mo3ed, OOpa3’OBaHHbIE [IyYKaMU HEPBHBIX BO-
JIOKOH KOPKOBO-CIIMHHOMO3TOBOTO ITMPAMHUIHOTO IyTH. JlatepanbHee
NUPaMMJ CIIPaBa U cjieBa M3 MepeaHe00KOBOIH OOPO3/Ibl HA MOBEPX-
HOCTb [IPONOJITOBATOIO MO3Ta BBIXOIUT NMONbA3bIYHbIA HepB (X1I napa).
C60Ky OT nepeAHe00KOBOM GOPO3Ibl PACHIOIAraeTCsd OBOUAHOM (Pop-
MBI BO3BbIliIeHUE — 04u6a. K3any oT oNMBHI, B 3aIHEOOKOBOM N03a-
JUONIMBHON 60po3[e 13 IPOMOJITOBATOrO MO3IAa BBIXOASAT KOPEIIKH
sapikornotoyHoro (XI), 6ayxnatoiuero (X) u no6asounoro (XI) ve-
penHbix HepBOB. Ha 3anHei MoBEepXHOCTH NIPONO/IroBaTOro Mo3ra, 1o
0OoKaM OT 3amHeil cpeIMHHON 60PO31bl, BUIHBI MOHKUL, & COOKY OT
HETO — KAUHOBUOHbIE Ny4Ku, SIBISIIOILMECS INPOITOJIKEHHEM KBEPXY
3aIHET0 KaHATHKA CIIMHHOIO Mo3ra. Bosse HuxxHero yria pomMOOBHI-
HO# IMKH y 3THX NIyYKOB UMEIOTCS BO3BBIILIEHUSE — OyrOpKH, COAep-
Kalmue B cebe moHKoe N KAUHOGUOHOE A0pa.

Ha noinepeyrioM paspese IIPOJOATOBATLIA MO3I COCTOUT U3 CEPOTro
U 6eJioro BelecTsa. B OCHOBAHUM MPOXOAAT BOJIOKHA HHUCXOISLIETO
KOPKOBO-CIIHHHOMO3roBoro myTu. Cepoe BeUIeCTBO MOKPBILIKY MPO-
MOJITOBATOTO MO3ra npejactapieHo sapamu [X—XII nap uepenHbIxX He~
PBOB U s1IpaM¥ PETHKYJIsipHOM bopMaluu. benoe BeliecTBO MOKPHILI-
KH 00pa30BaHO JJIMHHBIMU U KOPOTKMMM BOJOKHAMMW BOCXOISIIIMX U
HUCXOISIIIVIX TTPOBOIAIIMX TIYTEH.

CTpykTypHO-DYHKUHOHAIbHASA XaPAKTEPUCTHKA AXEP U NPOBOAS -
IUX MyTei mpoaoarosatToro mo3ra. PeduekTopHbie QyHKUMU TPO-
JMOJITOBATOTO MO3la OCYILECTBAAIOTCA HEiipOHAMHU CEPOTO BELIECTBA
MOKPHIIIKHK U CBA3aHBI C HATMYMEM B HEH s/iep YeThlpeX map uepen-
HbIX HepBOB: noabasbiuHoro (XII), mo6asouynoro (XI), Gayxnato-
mero (X), assikornorounoro (I1X) u siaep peTukynapHoil ¢opma-
pMH. Slopa poJoaTOBaTOTO MO3Ta 00ECIEYNBAIOT YYBCTBUTENBHYIO,
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JIBUTATEJIBHYIO U BEreTATUBHYIO HHHEPBALIMIO OPTraHOB TOJIOBEI, LIEH,
Ipyad, XMBOTA.

AKCOHaMM HEPBHBIX KJIETOK IBOMHOTrO siapa (IBUIaTejbHOE AP0
si3piKoriorouHoro (IX) u 6nyxaatouiero (X) HEpBOB) UHHEPBUPYET-
¢l MYCKYJaTypa TJOTKW, TOpTaHU. AKCOHAMM ABUIATCIbHBIX HEUPO-
HOB giapa gobaBoyHoro Hepsa (XI mapa) ocyllecTBASIETCS MHHEPBaA-
LIMS1 CKEJIETHBIX MBIIII] IIeW M CIIHbI. M3 siapa Noaba3biMHOTO HEPBA
(XII mapa) MHHEPBUPYIOTCS MBILILILI SI3bIKA.

INouty Ha BCEM IMPOTLKEHUH MPOJOJTOBATOTO MO3ra pacriofaraer-
Cst YyBCTBHUTEBHOE SIPO CTIMHHOMO3TOBOTO NyTH TPOHHAYHOTO HEpBa
(V mapa). K ero HeiipoHaM NoAXoasiT aKCOHBI YyBCTBUTEIbHBIX HEWPO-
HOB TPOAHUYHOIO Y314, IIPOBOASIINE UMIIYJILCHl OT PELENTOPOB KOXHU
JINIA, CIIU3UCTBIX 000JI0YCK MOJIOCTU HOCA U pTa. JpyruM UCTOYHUKOM
addepeHTHBIX CBSA3eH SABISIOTCS y3J1bl OJYXIAI0Eero Hepsa, aKCOHBL
4yBCTBUTEJIBHBIX HEUPOHOB KOTOPBIX MEPENAIOT UMITYJILCHI OT pelern-
TOPOB TBEPAOH MO3TOBOW OOOJIOYKH, HAPYXKHOIO yXa ¥ APYIMX Oopra-
HOB. B Touillie NMTpoaoIroBaToro Mo3ra pacrioyiaraeTcsi sapo OIUuHOYHOTO
ITYTH, sIBslolleecs] OOIUMM YYBCTBUTCJIBHBIM SIAPOM [UISL JIMLEBOIO,
A3BIKOIJIOTOYHOTO M OJIYXIAIOLIEro YepenmHblX HEPBOB. K HellpoHam
3TOTO sIpa O BOJOKHAM JIMIIEBOro HepBa Moaxomst addepeHTHbIe
WMITYIILChl. DTH YYBCTBUTCIBHBIC MMITYAbCHI MAYT OT BKYCOBBIX peLleIl-
TOPOB NEPeaHUX 2/, A3bIKa. I10 BOJIOKHAM S3BIKOIJIOTOYHOTO M O1yKia-
10IIETO HEPBOR IPOBOASITCS YYBCTBUTEJIBHBIE UMIIYJIBCHL OT BKYCOBBIX
PELETITOPOB 3aAHEH TPETH I3bIKa U HHUXXHUX OTICIOB CIU3UCTON 000-
JIOUKH TJIOTKH.

Mexay ABUTATCIBHBIMA Y YYBCTBUTENbHBIMU SIIPaMH B ITOKPBILIIKE
TIPOIOITOBATOTO MO3ra PacIloNOXEeHbl BeTeTATUBHBIC SPa, 4 TAKXKE sIpa
PETUKYJSIPHOI popMaiii. AKCOHBI HEHPOHOB JIOPCAIBLHOTO Apa Oy K-
JaloHieTo Heppa (X mapa) UayT B COCTaBe 3TOrO HEPBA K OKOJIOOPraH-
HbIM M BHYTPHMOPTaHHBIM BET€TaTUBHBIM y3JlaM IPYAHOH W OPIOLIHOWM
nojocteit rena. Yepes 3T nepudepuueckue y3ibl OCYLLECTBIISIETCS
peryiasuusi yHKLUUM BHYTPEHHUX OPraHOB JBIXaTEJAbHOMW, NUUIEBAPH-
TeJbHOM, MOYCBBIAEITUTEILHON (4JACTMYHO) CUCTEM U cepaua. K Heii-
pOHAaM JopcajbHOro fmpa Onyxnaioniero HepBa uayT adpdepeHTHbIE
UMITYJIBCHI OT OPTaHOB M TKAaHEH IT0 BEreTOUYBCTBHUTC/IBHBIM HEWpPO-
HaMm OAyXXIaIolIero HepBa U OT SAep APYTMX HEPBOB. AKCOHBI HEHPO-
HOB HUXHEro ClIIOHooTIeuTebHOroO gapa (IX mapa) nayt k nepude-
PUUICCKOMY YILIHOMY Y3J1y, IOCTTAHTJIMOHAPHBIMU BOJIOKHAMMK KOTOPOTO
WHHEPBUPYETCS] OKOJOYUTHAS CIIOHHAA Xejaesa. K HMXKHEMY CHAIOHO-
OTAEIUTEIbHOMY SIIPY MAYT BOJIOKHA BEreTOYYBCTBUTCIbHBIX HEUPO-
HOB ¥ OT s1pa OMMHOYHOTO MYTH U sSiAEp TPOMHUUHOTO HEPBA.

PetukysnsipHast (hoopMaLys MOKPHIIKK ITPOAOATOBATOro MO3ra npej-
cTaBasieT COOOM CKOIIeHWE HEHPOHOB, KOTOpbIC paCIIPEC/IsIIOTCS
T hY3HO U TpyNIUpyIoTes B sapa. Cpeay peTUKYJISPHBIX SLAEP MOX-
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HO BBIAETUTb HanboJllee KpyIHbIe: PETUKYISIPHOE TMTIAHTOKIIETOYHOE,
PETUKYJISIPHOE MEJKOKJIETOUHOE, JaTepaibHOC PETUKYISPHOE Al1pa.

B kaysaibpHOM TpETH TPOJOJrOBATOI0 MO3ra PAcHOJIOXEHbI f1pa
TOHKOTO M KJIMHOBHUIHOIO NYy4YKOB — TOHKOE SIIPO YU KIMHOBHUIHOC
aapo. K 3TuM siipaM NIpUXONST BOJIOKHA YyBCTBUTEIbHBIX HEHPOHOB,
TeJla KOTOPLIX PAciiojlaraloTcsl B MEXITO3BOHOYHBIX CIIMHHOMO3TOBBIX
y31ax. DTU IMCEBIOYHUIIOISIPHBIE HEHPOHBI MTPOBOIAAT HHGMOPMALUIO
(HEPBHBIC MMITYJbCHI) OT TAKTMILHBIX W TPOIMPUOPELENTOPOB BEPX-
HMX ¥ HIKHUX OTHENIOB Teda U KOHeYHOCTel. AKCOHBI (3drpepeHTHbIE
BOJIOKHA) TOHKOI'O M KJIMHOBHMIHOTO ALEp MIYT K sIpaM Tajlamyca U
HelpoHaM OJIVBBL.

Snpa onuBel 0OPa3yIOT ONUBAPHBINA KOMILIEKC, JI€XaUIMil B CAMOM
OCHOBAHMH MOKPBILIKY POIOATOBAaTOro Mo3ra. OJIMBapHHI KOMILICKC
q1ep OTHOCHUTCS K CTPYKTYpaM, PETYIMUPYIOIIMM IBUTATEJIbHYIO aKTUB-
HOCTb. (DYHKIIMOHANbHAS POJIb 3TONO KOMILJIEKCA 3aKIIOUAETCSI B OCYy-
[LIECTBJICHNY MOTOPHBIX NPOrpaMm, HalPaB/IEHBBIX HA MO/IepXaHue
W COXpaHEHME BEPTHKATIBLHOM MO3bl M PABHOBECUSL TeJIa TPH Xob0e.

B noxpsillike MIPOJOATOBATOTO MO3ra MPOXOAAT Cleaylouiue BocC-
XOASIIIME TPOBOASILIKE IIyTH: MEPEAHUN U 3aAHUN CTMHOMO3XEUKO-
Bblil, CTHHOTAIAMUYECKUAN TTYTH, BOJOKHA TOHKOTO U KJIMHOBUIHO-
TO MYYKOB; a TaKXe HUCXOAAIINE IPOBOAAUIME ITYTU: KPACHOSIAEPHO-
COWHHOMO3TOBOM U MOKPHIIEYHO-CITMHHOMO3TOBOIA.

Boilile IIpoOIOATOBATOTO MO3ra pacliojiaraeTcst MOCT, & K3a/ld OT HEro
HAXOJUTCA MO3XEYOK.

Moct

MocT (BapojeB MOCT) UMEET BHJ, JEXAIIETO [OMepeYHO-yToI-
IIeHHOTO BAJIMKA, OT JaTepaJbHON CTOPOHBI KOTOPOTO CIIpaBa U CJie-
Ba OTXOAST CPEIHHE MO3XKCYKOBBIC HOXKH. 3adHsIsI TOBEPXHOCTb MO-
cTa, MPUKPHITAsT MO3XEYKOM, YHaCTBYeT B 00pa3oBaHWU POMOOBUIAHON
saMKkM. [TepeqHsst MOBEpXHOCTh BHU3Y (C3aa1) 0OpasyeT YeTKYIO Tpa-
HHUIIy C MPOIOJIOBATBIM MO3TOM, a BBEpXYy (CHepeau) MOCT TpaHu-
YUT ¢ HOXKAMHM MO3ra (CpeaHuM Mo3roM). [lepeanss (HUXHsAs) MO-
BEPXHOCTH MOCTa TIOTIEPEYHO MCUEPUEHA B CBA3M C NOMNEPEYHBIM
HalpaBJIeHHEM BOJIOKOH, KOTOPbIE MAYT OT COBCTBCHHBIX SIICP MOCTa
B CpelHUE MO3KEYKOBbIE HOXKH U Jajbliie — B MO3Xke4oK. Ha mepe-
HEH [MOBEPXHOCTH MOCTA M0 CpedHEH JIMHUM PacriofioXeHa Ipo-
noipHasg OasuisipHas 60po3na, B KOTOPOM JIEXHUT OJHOWMEHHasl ap-
TepUS.

Tlepennss (Ga3wisipHasi) 4acTb MECTa COCTOUT M3 HEPBHBIX BOJIO-
KOH, 00pa3syioIlNX NPOBOASIINE MYyTH, MEXAY KOTOPhIMU HaXOAATCH
KIIETOYHbIC CKOTUIEHUSI — COOCTBEHHBIE sapa MocTta. [1posoasanive nytu
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nepenHeit (6asuagpHOi) YacTH CBA3BIBAIOT KOPY OONBLIOTO MO3Ta CO
CIIMHHBIM MO3IOM, C JBUTaTEIbHBIMM SIAPAMH YEPEITHBIX HEPBOB U C
KOpOIi MOAyImapuit MO3XeUKa.

3aaHaa (gopcaibHasi) TTOBEPXHOCTh MOCTa, TPUKPBITAA MO3XKeY-
KOM, YY4aCTBYET BMECTE C TTPOIOITOBATHIM MO3TOM B O0pa30BaHUU JHA
1V xenynouka. Jno IV xeinyigouka Gmaronapsi ero ¢gpopMe HasblBaloT
POMOOBUIHOMN SIMKOW.

OT MOCTa ¢ KaxJI0M CTOPOHBI OTXOIAT YepelTHbie HepBbl — € V MO
VIII napsl: TpotHugHb Heps (V napa), orBoaswumii Heps (VI napa),
smuesoit Heps (VII mapa), npeansepHo-yauTKosbiit Heps (VIII mapa).

Ha ¢ponTanbHOM pa3pe3e MOCTa BUAHBIL IBE €70 YaCTU: OCHOBaHHE
(BeHTpanbHag 4acTh) M MOKpPbILIKA (ZopcaibHast 4acTh). Ha rpanmie
MEXKIY MOKPBILIKOM U OCHOBAHUEM MOCTA JIEXUT MYYOK MOMNEPEYHO-
OPUEHTHUPOBAHHBIX BOJJOKOH — TPaTrelIMEBUIHOE TEJIO, OTHOCSALIEECS
K CIIYXOBOMY MPOBOJSILLCMY [IYTH.

CTpyKTypHO-(PYHKIMOHAJILHAA XAPAKTEPUCTHKA AJ€ep H NPOBOIAIHNX
myteii mocTa. CTPYKTYPbl TOKPHIIIKK MOCTA SIBJISTIOTCST HEMOCPEACTBEH -
HbBIM TPOAODKEHUEM TTOKPHIIIKU MPOMOJTrOBATOr0 MO3Ta M 00pasyioT
1HO IV xenynouka — poMOOBUIHYIO IMKY. B IOKpEILIKE MOCTa pacmio-
JIOXeHO cepoe BelecTso — siapa V—VIII map yepenHbiX HEPBOB, sapa
PETUKYISAPHON (hOpMalHU, BOCXOSAIIME U HUCXOIAIIME [IPOBOAALINAE
nyty. JIBUraTeIbHBIMU (MOTOPHBIMHM) AIpPaMH TOKPBILLKH MOCTa SIB-
JISLIOTCA: ABUTraTebHOE 9Ap0 TpoifHUIHOTO HepBsa (V napa), HHHEPBU-
pYIOLLEE XeBaTeIbHbIC MBILUIIBI, siIPO OTBOAsIIEro Hepsa (VI mapa),
WHHEPBUPYIOLIEE HAPYXKHYIO TIPSIMYIO MBIIIITY IJ1a3a, [ABUIATEbHOE
anpo nuuesoro Hepsa (VII mapa), MHHEpPBUpYIOLLee MUMHYECKUE
MBIIIIIBIL.

Ha rpanuue rnpoaoaroBaToro Mo3ra ¢ MOCTOM B JIaTEPAIbHBIX OT-
Jeaax poMGOBHAHOI SSIMKHU PAcONOXEHBI YyBCTBUTEIbHBIE s1pa ITpell-
nsepHo-ynuTkosoro Hepia (VI napa). COOTBETCTBEHHO IBYM YacTsIM
3TOr0 HEPBA BBIACSIIOT [IAPHBIE YIUTKOBBIE M BECTHOY/ISIpHBIC SIADA.
Pa3iuyaror BEHTpAILHOE W A0pCaTbHOE YIMTKOBBIE siapa. K aTum aa-
paM MOAXOISIT AKCOHBI YYBCTBUTENBHBIX HEHPOHOB CITUPAJIBHOIO y31a
BHYTpeHHEro yxa. OTpOCTKY KJIETOK CMTUPATBEHOTO y3/1a 00pasyioT yjIuT-
KOBBIT HEPB, KOTOPLI TIPOBOAWUT UMITYIBCHE OT PELENITOPOB CIIMPasb-
HOTo (KOpTHEBOro) opraHa. BddepeHTHBIC BOJIOKHA BEHTPAIILHOTO S/1pa
[epexoasaT Ha NPOTUBOTIONOXHYIO CTOPOHY, 00pa3sys TpaieuMeBHUI-
HOe TeJIo. AKCOHBI KJIETOK JOPCATBHOTO s11pa [EPEXOsIT II0IEPEYHO B
COCTaBe MO3TOBBIX TTOJOCOK TIo AHY IV Xeayaouka U [poJoIKalTCs
Jlajee B JIaTepaTbHYIO CIYXOBYIO TETIIO.

BecTuOynasipHasi Tpynna rnpejacranieHa YeTbpbMs apaMu siep (J1a-
TepanbHoe sapo [Jdeiitepca, MennansHoe siapo [Ieanbbe, HUXHee sapo
Ponnepa, Bepxtee sapo bextepea). K sTum BecTUOYISIpHBIM AIpam
[IOIXOAAT aKCOHBI YYBCTBUTEIbHBIX HCHPOHOB MIPEIABEPHOTO y3/1a BHYT-
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peHHero yxa. O6pa3syst IpelIBEPHBII HEPB, 3TH HEPBHbIE BOJJOKHA NIPO-
BOISIT K BECTUOYIAPHBIM sI/IpaM UMITYJILCH OT BECTUOYIAPHBIX pelern-
TOPOB OpraHa paBHOBECHSI BHYTPEHHETO yxa. D¢ depeHTHbIE BOTOKHA
BeCTUOYAAPHBIX AP TTPOXOAAT B COCTaBe NPEAABEPHO-CITHMHHOMO3TO-
BOTO IYTH U 3aKaHUMBAIOTCS Ha ABUTaTeJIbHBIX HEHPOHAX MepelHUX
POTOB CIIMHHOTO MO3Ta, KOOPAMHHUPYA aKTHBHOCTb CKEJICTHBIX MBIILIL.
YacTts 3¢pepeHTHBHIX HEPBHBIX BOJIOKOH 3aKaHYMBACTCS Ha KJICTKaX
sep IJ1a30[ABMIaTeIbHOTO, 6JI0KOBOTO M OTBOAALIEIO HEPBOB, OCYyLIE-
CTBJISISI CTAOMIIM3ALIMIO M300pakeHUS Ha ceTyaTKe riasa.

YyBCTBUTEIBHOE MOCTOBOE SIPO TPoitHWUHOro Hepsa (V napa)
ABNSIETCS TIPOLOJIKEHHEM BBEpX CIIMHHOMO3TOBOIO Apa TPOHHUYHO-
ro HEpBa U UMEET CXOIXHBIC C HUM CBsI3U. K MOCTOBOMY Sy HOAXOIST
AKCOHBI YYBCTBUTEIbHBIX HEHPOHOB TPOHHUYHOTO y3J1a, KOTOpbIE TIPO-
BOISAT MMIIYJILCHI OT PELENTOPOB, PACIIOIOXKEHHBIX B KOXE BOJTOCHUC-
TOI YACTH TOJNIOBHI, B KOXE JIMLA, CIM3UCTOH 000T0UKE HOCA M POTO-
BOIi TIOZIOCTH, 4 TAKXKe OT PELENTOPOB TBEPAO MO3rOBOM 0DOJIOUKH.
AKCOHBI KJIETOK MOCTOBOIO fIpa UAYT B COCTABE BOJOKOH MeIUallb-
HOM TIeTVIM K SUIpaM TajlaMyca, a Takke K JABUraTeNbHbiM sapam VII,
IX # X map yeperHbIX HEPBOB.

Mexay HepOHAMU JBUTATEIbHBIX U YYBCTBUTCIBHBIX STIEP B MO-
KPBILIKE MOCTA PACTONOKEHBI BETETATUBHBIE S1Pa U S1Ipa PETUKYAP-
HOi1 (popManuu.

JlopcajibHO OT ABUTaTeIbHOIO SApa JIMLEBOrO HEPBA PAcloNOXKEHO
ero BereTaTUBHOE SLIPO — BEPXHEE CIIOHOOTAEIUTENIBHOE AIpO. AKCO-
Hbl KJIETOK 3TOTO AApa HAIlPaBIISIOTCS K CIU3UCTON OOOJIOUYKE MMOJI0C-
TH HOCA U K CJIE3HBIM Xene3aM (4epe3 HEMPOHB! KPbUIOHEGHOTO y3/1a),
a Takxe K MOJYEIIOCTHON U MOAbSI3bIYHOM CIIOHHBIM XKeje3aM (4epes
MOIHIDKHEYSTIOCTHOM M MOTBA3BIYHEIN MTapacuMIIaThIecKue y3ibl). bra-
rogapsi B3auMOJIECTBHIO KJIETOK BEPXHETO CIIIOHOOT/E/IUTEIBHOTO A1pa
¢ IBUTATEJBHBIM SAPOM TPOMHWUYIHOTO HEpBa OCYLUECTBIISETCS ClIe3-
HblH peduiekc.

Pemukyaapnas ¢popmayus NOKPBILLKHA MOCTa ITPEIACTABICHA Pa3po3-
HEHHBIMM OTAEIbHBIMU HEPBHBIMHU KJIETKAMU U CKOTUIEHUSAMH HEMPO-
HOB — PETUKYJSIPHBIMU sLIpaMU.

Beaoe gemecmeo noxpoiuku MocTa 00pa30BaHO MPOBOASIIUMU Y-
TSMH, YaCTb KOTOPHIX OPMUPYETCS aKCOHAMHU SAZEP MOCTA: METUATTb-
Has MeTis, TPOMHWYHASA NeTs1, JaTepaJlbHas IeTIs.

YeTrepThlii XKeJAyA04eK SBISETCA MOJTOCThIO ITPOIOJTOBATOrO U 31~
Hero Mo3ra (poMOOBMIHOTO MO3ra B 3MbpuoreHese). IV XeayaoueK
MPOXOJLKACTCS B Y3KHUil LICHTPAIbHbIA KaHa/l CITMHHOTO MO3ra, & KBEp-
Xy — B BOJOMpPOBOJ MO3Ta — MOJOCTb cpeaHero mosra. Jlno IV xery-
nouka, Grarosaps ero popMme, Ha3BIBAIOT POMOOBUIHOI siMKOIA. Bepx-
Hue (repeaHne) CTOPOHBI SIMKU 0OOpasyloT BEPXHUE MO3XEUKOBBIE
HOXKH, a HUXHUE (3aIHHE) CTOPOHBI OIpaHUYEHBI HMKHUMHU MO3-
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XKEUKOBBIMU HOXKaMmU. [lepeaHsia cpeanHHas 60posna JeTuT THO POM-~
OOBUIHOI SIMKH Ha JIBE CUMMETPHUYHBIE TTOJIOBUHEL. 1o 06eumM cTopo-
HaM GOpO3Abl BUIHBI MeAUATbHBIC (ITPOAOJBHEIE) BO3BLIIICHUS, TMe-
IOLiIME B cepeIMHE NpaBblil 1 JIeBbIi IHIeBBIe OyTopKy. B TomIe Kaxxmporo
JimueBoro 6yropka zajeraet sapo VI naps! yepernHbiX HEPBOB (OTBO/ISI-
1eTO HepBa), a B FIyOMHe U JaTepalibHee — sinpo VII mapsl (JimueBo-
ro HepBa). KHM3Y MeananibHOe BO3BBIIICHUE NIEPEXOIUT B TPEYTOJIBHUK
MOABSI3bIYHOTO HEpBa, JlaTepalbHee KOTOPOIo HAXOAMTCS TPEYrONib-
HUK QJIyXIal01Iero HepBa. B TpeyrojbHUKAX, B TOJIIIE BEICCTBA MO3ra
3aJ1€TraloT 4/Ipa OMHOMMEHHBIX HepBOB. BepxHuil yros pomMOoBUaAHOM
SIMK¥ Yepe3 BomonpoBoa Mo3ra coodmiaercs ¢ 111 xenynoukoMm. boko-
BbIC OTACIbl POMOOBUIHOM SIMKHY MOJYUMIIM Ha3BaHHE BECTHOYIAPHBIX
ToJiei. 3Aech B IJIyOMHE MO3I'a JIexKaT CIIYXOBBIE M BeCTUOYISIpHEIC siApa
npepisepHo-yauTkoporo Hepsa (VIII napa yepernnbix HepBoB). OT 10p-
CaJTBHBIX CJIYXOBBIX SLICP OTXOIAT K CPEAMHHOM 60po3e MornepeyHbIe
MO3I'OBBIC ITOJIOCKM, KOTOPLIE PAacIIONaraloTCcst Ha TpaHHUIIe MEXIY IMPo-
MOJATOBATHIM MO3IOM U MOCTOM H SIBJISTIOTCSI BOJIOKHAMU ITPOBOJSIIETO
IYTH CJIYXOBOro aHajau3aTopa.

B Tos111Ie MO3TOBOTO BElllECTBA POMOOBUIHOM SIMKH 3aJIeraioT siapa
V, VI, VII, VIII, IX, X, XI u XII nap yepenHbix HepBOB. UyBCTBU-
TeNIbHbIE SIIpA PAcIoNaralTCca narepaabHo, MeIHaIbHee UX — BereTa-
TUBHbIC U Hanbosee MeIUaJIbHO — JABUTATeNbHLIE Sapa. YTOOR! TIOHATH
TaKoe pacroyioXeHue sijiep B TOJIIe POMOOBUIHON SMKH, HY>KHO Y4H-
THIBaTh, YTO 3aMKHYTasl HEpBHA TPYOKa NpH riepexoqe OT CIMHHOTO B
MPOJOJrOBATHIM MO3I pacKphbilachk Ha CBOEH HOpPCATbLHON CTOpPOHE U
pasBepHy/ach, 00pa3oBaB poMOOBHAHYIO AIMKY. BeeaCTBYE 3TOTO Spa,
aHaJIOTMYHbIE 3aAHUM POraM CIIMHHOTO MO3Ta, KaK OBl pasollliich B
cTOpOHbI. [To3TOMY 3a/10XKEHHBIE B 33IHCH YACTH HEPBHOM TPYOKM YYB-~
CTBUTENbHBIC S1Ipa PACTIONOXWIMCH B TOJIIIE POMOOBUAHON SIMKH Jla-
TepajabHO, a COOTBETCTBYIOLLIME TIEPEIHUM POTraM IBHTATeNbHEBIC sApa
OCTaJIMCh JiexXaTh MemuanbHo. UTo KacaeTcsl BeTeTaTUBHBIX SIAEp, TO
OHM IIPYU Pa3BEPTHIBAHUM HEPBHOI TPYOKM OKa3ajuCh JeXalUUMU B
BELLIECTBE POMOOBUIHOM IMKM MEXITY YYBCTBUTEILHBIMY U IBUTATETh-
HBIMU SIIPAMM.

Tpoitnuunblii Hepe (V Mapa) UMeeT 4YeThIpe siIpa, B TOM YHCIE
OIHO IBUTraTeIbHOE U TPH YYBCTBUTEIBHBIX sApa (MOCTOBOE, SIPO
CPEIHEMO3rOBOTO MYTH U SAPO CIIMHHOMO3TOBOTO ITYTH TPOMHUYHO-
ro Hepsa). OtBoasiuuii HepB (VI mapa) uMeeT TOJbKO ABUraTelbHOE
saapo. ¥ nuueBoro Hepra (VII mapa) Tpu simpa: nBUTaTeIbHOE, YYB-
CTBUTEJBHOE SAPO OAWHOYHOIO HYTH M MAapacUMITATHYECKOEe — Bep-
XHee coHooTaeautenbHoe. IlpennBepHo-yauTkoBblii HepB (VI
rnapa) UMeEET ABE TPYNIbI SIAEP: ABa CAYXOBBIX YIMTKOBBIX (iepeaHee
M 3a0HEE) ¥ YEThIPC BECTUOYISIPHBIX: MEAWANBHOE, JaTepallbHOE,
BEpXHEEe M HMWXHee. Y SI3bIKOIJIOTOYHOTO HepBa (IX mapa) — Tpu
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sJIpa: ABUIatelbHOe IBoOliHOoe (obiuee maa IX m X map), 4yBCTBH-
TeJbHOE SIAPO OAUHOYHOro mytu (obuee anga VII, I1X, X map) un
apacUMINATHYECKOE — HUXKHEE CIIOHOOTIACIUTENbHOE. BiryxXaaommii
Heps (X Tapa) uMeeT TPU sapa; yKa3aHHbIE IBUTaTe/IbHOE ABOITHOE H
YYBCTBHATEJIBHOE OJAUHOYHOTO MYTH, a TAKXKe NapacHMIlaTHUYecKoe —
3ajHee sapo. Y pob6apouHoro Hepsa (XI mapa) — TOJIBKO JABUTATEb-
Hoe sapo. Hoapa3eiuHblil HepB (X1 mapa) UMeeT TONBKO ABUTATEh-
HOe SApo.

Kpsiiika IV xenynouka, BIalolasicss CHU3Y B MO3Xe4OK, 00pa3o-
BaHa TUIACTUHKOW MO3TrOBOro BEIECTBA — BEPXHUM MO3TOBBLIM Iapy-
COM, HaTSHYTBIM MEXAY BEPXHUMU MO3KEIKOBLIMHA HOXKAMHU, 1 HHX-
HUM I1apyCcOM, KOTOpPBIN MPUKPEIUISIeTCsl K HOXKaM KJIouka (IoJIbKe
Mo3xeuka). YUepes Tpu oTBepcTUs B KpbilKe [V Xenynouka (cpeauH-
HO€E €331 W BHU3Y M JIBa JlaTepajibHbIX) NtojocTh 1V Xxenmymouka coob-
1IaeTcs ¢ NOANAYTUHHBIM MPOCTPAHCTBOM T'OJIOBHOTO Mo3ra. K Hux-
HEMY MO3TOBOMY TTapyCcy CO CTOPOHLI Nnojiocty [V Keiymouka ripuaexnt
€ro COCYIUCTOE CIUICTCHUE.

Han IV xenynoukoM, sIBIAIOIIMMCS T10 CYLIECTBY IOJIOCTBIO MOCTA
Y TIPOJOJITOBATOrO MO3ra, HAXOAUTCS MO3XKEUOK, MW Majbiii MO3T.

Pediexcs npoaoarosaroro Mosra u mocta. OynKiuMA peTHKY.IAp-
HO#l dopmanmn. B npogoaroBatoM Mo3re ¥ MOCTE 3aMbIKAIOTCS ped-
JIEKTOPHBIC JYTH PsIa COMATHYECKUX U BeTeTaTUBHBIX dyHKImit. K nx
YKCJIy OTHOCUTCS pedieKTOpHAs PeTYISILIHAA CIIOHHBIX XeJle3, KOTO-
pasi OCYLIECTBISETCS C Y4aCTUEM CHAIOHOOTACIUTENBHBIX Saep JIMLE-
BOTO U fA3BIKOIJIOTOYHOTO HEPBOB, COIEPXKAIWX TTapacHMITaTHYECKHE
HEHAPOHDI.

BereratusHoe siapo OJyXAalOmero HepBa BKIIOUEHO B CUCTEMY
pedreKTOpHOM! peTy/siiuy AbIXaHUs U AesITeIbBHOCTU cepaua. B peru-
KYJISIpHOH (popMaLlMy NPOAOJTOBATOIO MO3Ia U MOCTa COCPEIOTOUEHbI
LIEHTPBI, TAKXXE UTPAIOIIME BAXHYIO POJb B PEryIsSLIMUA BUCHEPATbHBIX
$pyHxkumi. B MemnanbHOM YacTH peTHKYIISIPHOI hopMaLIii TPOIOJITO-
BATOMO MO3ra pacrojaraercsl AbIXaTedbHbIi HeHTp. OTIHYNTENLHOMH
YepTOoM HEMPOHOB JBIXaTELHOTO LIEHTPA SIBJASIETCS CITOCOGHOCTD K aB-
ToMaTu3My. Jlaxe npu oTCyTCTBUMM adpdepeHTHBIX BO3IECHCTBUI aKTUB-
HOCTb 3TUX HEUPOHOB XapaKTepHU3YyeTCs TEPHOTUYHOCTHIO, KOTOPAs
onpenensieTcs cneyurKoil HOHHBIX MEXaHU3MOB MX KJIETOUHBIX MEM-
OpaH. CMmeHa (a3 JpIXxaTebHOTO IIMKIIA (BIOXA U BHLIOXA) MOXKET OCY-
UIECTBJIATHCS pepJIEKTOPHO 3a cueT addepeHTHLIX BAUSHUA. [1py uH-
TEHCUBHOM B/JIOXE W DACTSIKCHMUM JIETOYHOHM TKAHU MMIIYJIBCH OT
MEXaHOPEILENITOPOB JIETKUX 10 ad@epeHTHbIM BOJIOKHAM OJIVKIAI0-
LEr0 HEPBA IMOCTYIAIOT B JbIXaTEAbHBIA LEHTP. DTH UMITYILCH BEI3BI-
BaIOT peuIEKCOPHOE TOPMOXECHUE HEHPOHOB, 00ECTIEYMBAIOILIMX BIOX
1A OOHOBPEMEHHO BO30YXKa10T HEMPOHBI, peryampyloinue Boigox. Mm-
MYJbCHl OT HEHPOHOB, 0OCCIICUNBAIOIINX BBIIOX, TI0 PETUKY/10-CITUH-
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HOMO3TOBOMY ITYTH JOCTHIAIOT ABUIATEIIbHBIX HEHPOHOB CITMHHOIO MO3-
ra v CTUMYJIMPYIOT Haualo Bulnoxa. B peryasumm AbIXareaIbHoro HeHT-
pa MOTYT IPMHUMATh Y4acTUE CTPYKTYPHl MPOMEXYTOYHOIO MO3ra U
KOpPBI MOJIyIIapuii GOIBIIOro MO3ra.

O6wMpHYI0 06J1aCTh PETUKYISAPHOR opMaLlUM ITPOJOITOBATOTO
MO3ra 3aHUMAaeT COCYAOABUTaTeNIbHbIH TIEHTP. Y CTaHOBJICHO, YTO CTH-
MYJISIUS TEPEIHUX (POCTPATbHBIX) OTAEAOB COCYIOABUTATEIBHOTO
LIEHTPA BBI3BIBAET YBEIMUEHHE COCYINCTOIO TOHYCA, MOBBIIICHNUE 1aB-
JIEHUs] KPOBU M YCKOPEHHE CEepPICYHbIX COKPAIUEHUN (TaXUKAPAMIO).
CTUMYJIALMS KayJaJabHOTo OTAe/la 3TOro LIEHTpa BHI3BIBACT, HANpo-
THB, pacIIMpPEHUE COCYAOB, MaJcHUE JABIEHUS KPOBH M Opagukap-
IW10. AKCOHBI HEHPOHOB COCYIOABUTIATENBHOIO UEHTPa UAYT B IPYI-
HOU OTAEN CIMHHOrO MO3ra, K HelipoHaM CUMIATUUYECKUX AIep €ro
OOKOBBIX poroB. TakuM 00pa3oM, TOHYC COCYIOB PETYIRPYETCS OA-
HOIl CUMIIaTUUECKON CUCTEMOM. AKTUBHOE COCTOSAHUE 3TON CUCTEMBL
BBI3BIBAET CYKEHHE COCYIOB. TOPMOXEHNE CUMITIATUYECKHUX LIEHTPOB
CTIOCOBCTBYET pacIUMpPEHHI0 cocy10B. PediiekTopHbIe BIUAHMS Ha Heli-
POHBI COCYIOJBMIATEIFHOIO 1LIEHTPA OCYLUECTBISIOTCH [1PX BO30OYX-
NEHUU XEMO- Y MEXAHOPELIEIITOPOB, PACIIONOXEHHBIX B COCYIUCTHIX
CTEHKaX.

Mo3xedok

Mo3:Ke40K UTPaeT BaXHYIO POJIb B MNOJANEPXKAHUN PAaBHOBECHS TClla
M KOOPIMHALUY ABVXEHU. Y MO3XKeuKa pasiudaloT déa noayuapus 1
HEMApHYIO CPEeIUHHYIO (PUIOTEHETHYECKHU CTAPYIO YacTh — 4€peb.

TToBepXHOCTH MOJYIIAPUNA U YEPBS Pas3lelIOT MoMepeYHbie U na-
payeabHble 60PO3/IBl, MEXKIY KOTOPHIMH PACHOJIOKEHDB! Y3KHE ATWH-
Hble JIUCTKY (M3BHUIMHBI) MO3Xeuyka. brarojapst 3ToMy ruioliaab no-
BEPXHOCTH ITOJIYHIAPUIT MO3KEUKA Y B3POCIIOTO YEIOBEKA COCTABIISICT B
cpeaHeM 850 cM? Y Mo3XkedKa pa3MyaloT [1EPEIHION0, 3a1HIO0 U KII0Y-
KOBO-Y3€JIKOBYIO JI0/IM, OT/eJIeHHBIE OIHa OT APYIoi riyboKuMHU Lle-
JsMHA. Josin 00pasyIoT JOJIbKK MO3XKeUKa. bopo3iabl MO3XKedKa CIUIoUI-
HbIE, OHU MEPEXOIAT ¢ YepRks Ha romyiuapus. [TosToMy Kaxaad n10JbKa
yepB4 CBA3aHa C [PAaBOM M JIeBOW m0JbKaMu nojywmapuil. Kio4ox sB-
fisseTcsl Haubosee U30JNPOBAHHON U (GDUIOTEHETUYECKH CTapO# J0J1b-
KO MOJIYLIApUil, KOTOpast TIPWIEXHT € KaXI0i CTOPOHBI K BEHTPATb-
HOH TOBEPXHOCTH CpeAHE MO3XEYKOBOW HOXKH.

Mo03:XeUOK COCTOMUT U3 CEPOTo U 6e10ro BelecTBa. betoe aeujecmeo
(MO3roBOE TeJIO) HATIOMUHAET Ha CPEMHHOM paspe3e (urypy BETBsi-
LIETOCS IepeBa — 9TO TaK HA3BIBAEMOE «IPEBO XKU3HW» MO3:Keuka. Kopa
MO3¥cedKd, PACIIONIOXEHHAsT CHapyXu OT 0en0oro BELECTBd, COCTOUT
M3 CEpOro BelIeCTBa TOMIUHON 1—2,5 MM.
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Kaxaplii TUCTOK (M3BWIMHA) MO3KeUKa TipeacTaBigeT co0oil TOH-
KYIO [JIACTHHKY 0€JI0ro BEeleCTBa, TTOKPHITOIO KOO (CepbiM Belle-
CTBOM). B Kope pa3nu4aior TpU CJI0si: HAPYXKHBIA — MOJIEKYIIPHBIA,
CpeIHUI — CJI0H TPYLIEBUIHBIX HEWPOHOB (TAaHIVIMOHAPHBINA) ¥ BHYT-
PEHHUI — 3epHUCTBI. B MONEKYISIPHOM M 3epHUCTOM CIIOSX 3aJIErat0T
B OCHOBHOM MeJKUe HelipoHbl. KpymHble rpylieBUaHble HEUPOHBI —
kneTku IlypkunHbe padmepoM o 40 MKM, paciiojioXeHHbBIE B CpeIHEM
cJI0€ B OMH psill, — 3TO 3¢ ¢depeHTHbIE HEIIPOHBI KOPHI Mo3xeuka. Mx
AaKCOHBI, OTXOAILIMAC OT OCHOBAHUS TEJ, 06pa3yloT HAYAIBLHOE 3BEHO
a(pdepenthbix iyteil. 1o 3THM aKCOHAM HepPBHbIE UMITY/ILCEL HAIIPAB-
JIMI0TC K HEMPOHAM 4/iep MO3XedKa U K TajlaMycCy, a AEHAPUTHI pac-
I10JIAraroTCs B IIOBEPXHOCTHOM MOJEKYJISIPHOM cioe. OcrajibHbIe HEM-
POHBL KOPBl MO3X€UYKa SIBASIOTCS BCTABOYHBIMM, ACCOLMATHBHBIMU,
KOTOpbIE MEPelaloT HEPBHBIC HMMIIY/IbCH TPYLIEBUAHBIM HEHPOHAM.
Takum 00pa3omM, Bce HEPBHBIC UMITYJIBCHI, IIOCTYITAIOLIME B KOPY MO3-
Keuka, JOCTUTAIOT IPYLUEBUAHBIX HelipoHoB. K HeliponaM Kopbl MO3-
JKe4Ka MMITYJIbChI HAMPaBIAIOTCS MO TPEM cHcTeMaM (TpyIirnam) BoJo-
KOH. OHM BOJIOKHA WAYT M3 HHXXHHUX OJWB ITPOLOJIrOBATOTO MO3ra,
OILIETAIOT JEHAPUTHI KIIeTOK [lypkunbe, hopMUPYd Ha HUX CUHAIICHI.
Bropas rpynna adbdepeHTHBIX BOJIOKOH MIET OT SAEP MOCTA K KIET-
KaM 3€pHUCTOTO CJI0s1 MO3XedKa. TpeTws rpynna addepeHTHBIX BONIO-
KOH [IPUXOJUT B KOPY MO3XKEUKa OT KIETOK roJIydoro MsaTHa MOKPbILLI-
ku Mocta. [losararor, YTO OHU BBITIOJHSAIOT HEHPOMOAYIATOPHYIO
(pyHKLMIO, U3MEHSIST BO3OYIUMOCThL HEMPOHOB KOphI Mo3xkeuka. Kier-
k# [1ypkuHbBE, aKCOHBI KOTOPBIX MPEACTAB/SAIOT COB0I eAUHCTBEHHDBIH
TIYTh U3 KOPbl MO3X€YKa, MOTYT BbI3BIBATb TOPMOKEHUE NeATEIbHOCTH
HeUPOHOB siiep Mo3xeuka. CreIoBaTeIbHO, IeITe/IbHOCTL HEMPOHOB
KODPbI MO3X€EUYKa CBOAUTCH K TOPMOXKEHUIO (DYHKLUM siiep MO3KeUKa.

B Tomue 6enoro BemiecTBa MO3XKeUKa HMCIOTCS CKOIUIEHMS! CEPOro
BelllecTBa — napnusie sadpa. CaMoe KpynHoe 1 Haubojice HOBOE — 3y6-
4amoe A0po PACTOOXEHO B TIpele/iax I0Jyinapus Mo3xkeuka. Menu-
allbHee 3yb6uyaToro Aapa JIeXaT npobKkoeudHoe, ellle MeIuaibHee — wa-
posudrHoe N Haubosee MeIUATLHO HAXOMUTCH A20po wampa. AKCOHBI
HEWPOHOB AApa 1IaTpa WAYT K BeCTHOYIspHoMY sapy [JeiiTepca U K
PETUKYJIAPHOR (hopMalvM MPOIONTOBATOIO MO3ra M MOCTd. AKCOHBI
NPOOKOBHIHOTO U LIAPOBUIHOIO SIAEP UAYT K KPACHOMY/AIPY cpeiHe-
ro MO3ra " B TajlaMyc. AKCOHbI HEIipOHOB HanboJiee KPyImHOTo 3youa-
TOTO siZ[pa HANIPABJISIIOTCS B TaJlaMycC.

AddepenTHrie N 3¢ depeHTHBIE BOJOKHA, CBA3LIBAIOLINE MO3XKE-
YOK C APYIMMHU OTHAEIAMU MO3Ta, 00pasyioT TPU Maphl MO3XKEUKOBBIX
HOXeK. Huxcnue noxcku MO3XeUKa COSOUHSIIOT MO3XEYOK C IPOAOITO-
BaTbIM MO3TOM, cpednue — C MOCTOM, @epxXHue — C YETBEPOXOJIMHEM.

Qynknun Mo3xkeuka. O61anast o6MpPHBIMU 2O GEPEHTHBHIMU U ad-
(PEPEHTHBIMU CBS35SIMU, MO3XKEUOK BXOIHUT B CUCTEMY PETyISLINU [BU-
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SKEHUH W BBIIONHSET ClIeaylolne QyHKUpHU: 1) peryasiuio MbHIIeY-
HOTO TOHYCA M IIOJOXEHHS Tela B MPOCTPAHCTBE; 2) KOOPAWHAIIHIO
LeJIeHANPAaBIEHHBIX ABUXEHUI; 3) KOOPIUHAIIAIO OBICTPHIX LieeHan-
paBJIEHHbIX JBMKEHUA, OCYIECTBASIEMbIX 10 KOMaHAe U3 KOPHI I10Ty-
apuii 60JbII0T0 MO3Ta. MO3XeUoK TaKKe YYaCTBYET B BHITOTHEHUU
BUCLIEpaIbHBIX (PyHKIMHA. PazapakeHue MO3XKeuKa BbI3bIBaeT LEIBIA
PSI BereTaTHBHBIX PedIeKCOB. pacliMpeHUe 3padykoB, MOBBINICHWE
apTEPUATbHOTO NaBJICHUS U T.A.

Cpennuii Mo3r

Cpennnit Mo3r uMeeT HeOOJbIIKMe pa3Mepbl (€ro AJIMHA OKOJNO
20 MMm). PacriosioxXeH cpemHU MO3F MeXIy MOCTOM C3aaM (BHU3Y) U
IIPOMEXYTOUHBIM MO3TOM criepeld (BBepxy). OH IOJIHOCTBIO ITOKPHIT
MoJyIapusiMu 60nbiioro Mosra. K repegHeMy MO3Ty OTHOCSITCS HOX-
K{ MO3Ta ¥ KphIlia CPelHEro Mo3ra.

BeHTpasibHBIA OTIEN CPeIHEro MO3ra COCTOMT M3 MapHbiXx 0Opa3o-
BaHMI — HoMcek Mo32da. DTO Oenble OKPYIbie TSLKM, BBIXOIILIUE U3
MOCTa M HallpaBJISIIOIeCs BIEPEI W BBEPX K TOJYIIAPUSIM OOIBLHOTO
Mo3ra. Mexjy HOXKaMHM MO3Ta CHM3Y PACIIONOXCHA MENCHONCKO8AS
AMKd, Ha THE KOTOPOI BUIHO 3a0Hee npoodbipsenennoe eujecmeo. VI3
pacnoyioXEeHHBIX Ha BHYTPEeHHEH MMOBEPXHOCTH HOXEK MO3ra 60po3[n
BBIXOASAT Koperiku rasonpuratensHoro (111 mapa) Hepsa.

JopcanbHbIil OTOEN CPEeIHET0 MO3Ta MPECTABJIEH Kpbluteli cpedHnezo
Mo3za. Y KPbIILH CPEIHEro MO3ra pas3iMdaroT IUITAaCTUHKY KPBIIIHY (YeT-
BEPOXOJIMIE), COCTOSIIYIO U3 YETHIPEX BO3BBILUCHUN, — Xx0amukos. JIBa
BEPXHHUX XOJMHUKa COIAEPXKAT IMOJIKOPKOBBIE ILIEHTPHl 3PUTEIBLHOIO
aHaJIM3aTopa, a IBa HWKHUX (3aIHUX) SABJISIOTCS TOAKOPKOBBIMU LIEH-
TpaMM CJIYXOBOTO aHaau3aropa. B yriay6iaeHUM MexXay BEpXHUMHU XOJI-
MMKAMH JIEXKUT IIUIHKOBUIHOE TEJIO, KOTOPOC OTHOCHUTCS K IIpOMe-
KYTOUHOMY MO3IY M SBJSETCS Xejie30i BHYTpeHHeU cekpeuuu. OT
KaXIOTo XOJIMUKA B CTOPOHY K ITPOMEXYTOUYHOMY MO3FY OTXOIAT Pyd-
KU. Pyyka BepxHEro xoJIMHKa HANpPaBBICTC K JIATEPaJIbHOMY KOJIEH-
4aTOMY Telly CBOEH CTOPOHBI, pyYykKa HUXKHETO XOJMMKA ULET K MeIu-
aJTbHOMY KOJICHYATOMY TEy.

ITomocThio CpeTHErO MO3Ta SIBIISIETCSI 6000MPo600 Mo32a — Y3KUU
KaHa1, Kotopslii coeaunser HI u IV xenynouku mosra. Bogonposon
MO3Fa CJIYKUT T'paHWLei MeXIy KPBICH CpPeIHEro MO3ra CBEepxy U
€ro MOKPHIIIKON — BHU3Y. JI1MHa BOAONPOBOAA MO3ra Okojio 1,5 cM.
Bokpyr BoJONIPOBOIA PACIOIATAETCS UEHMPANbHOE Cepoe 8euecmen, B
KOTOpPOM 3aoxeHbl apuraresbHblie sapa 111 u IV nap yepenHeix ne-
PBOB, MapHOe BereTaTHBHOE SApo (SKyboBuua), peTukyiasapHas dop-
MaLus ¥ SLIpo cpeaHeMO3roBOTo MyTH TpOMHWYHOro HepBa. Ha none-
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PEYHOM pa3pe3e CPEIHEro MO3ra OTYETINBO BUIHBI ABE YaCTH — KPBI-
1Ia CPeJTHErO MO3Ta M HOXKH MO3Ta, pasie/ieHHbie BOZoIposogoM. Kax-
Nlast HOXKa MO3Ta COCTOUT U3 HOKPbIUKY W OCHO8AHUS, TPAHULIEH MeX-
Iy KOTOPBIMH CITYXWT uepioe eeijecmao. | IBeT 3aBUCUT OT IPUCYTCTBUS
IMUIMCHTa MEJTaHWHA B HEPBHBIX KieTKax. OCHOBaHMe KaX/I0i HOXKH
00pa3oBaHO HEPBHBIMM BOJIOKHAMH JIBUTATENbHBIX MUPAMUIHBIX ITy-
TEH, UAYIIMX OT KOPbl OOJBHIOr0 MO3ra B CIIMHHOM MO3T, MPOLOJITO-
BaThblid MO3T M MOCT. ITOKpBbIlLIKa yTeil MO3ra COCTOMT, IIaBHbIM 06pa-
30M, U3 BOCXOAAIIMX U HUCXOIALIUX MYTEH, a TAKKE CKOTUIEHUH CEpOro
BEILUECTBAa — KPYITHBIX U MEJIKUX sIIep.

CTpykTypHO-(DYHKIHOHANBHAS Opranu3anus cpeanero mosra. Kpoi-
11a CPeHEro MO3ra IPeACcTaBieHa IBYMS BEPXHHUMH M ABYMS HUX-
HHUMH XOJIMMKAMH, a TakKe TEKTaJbHON M INPOATEKTAIBHON o6Jjac-
TAMH. OCHOBHBIMHM HEPBHBIMU BOJIOKHAMM, NPUHOCALIMMHU HEPBHBIE
VIMITYJIBCBI K BEDXHUM XOJIMUKAM, SIBJSIOTCS TIPOBOASILINE MYTH 3pH-
TEJIbHOTO aHanmsaropa. DP@PEepeHTHbIE BOJIOKHA HMIAYT OT BEPXHUX
XOJIMUKOB B COCTaBE Py4Ye€K K JIaTEPAIbLHOMY KOJIEHUATOMY Tey, MO-
RYLIKe Tajamyca.

AddepeHTHBIE YTU HUXKHUX XOJIMMKOB NPEACTaBICHBI BOJOKHA-
MU JaTepajibHOW METIN, KOTOPBIE IIPOBOMASIT UMIIYJILCH OT CIIYXOBBIX
SAEP, JeXalluX B TOJILIE IOKPBILKK MocTa. DddepeHTHbIE BOJOKHA,
UAYUIHE U3 HUXHHX XOJIMHUKOB, O0pasyloT MyYyKH, HALPaBALIOLIMECS
K MeIMATbHOMY KOJIEHYaTOMY TeIy KaxIoi ctopoHbl. TakuM obpa-
30M, BEPXHHE XOJIMUKY UTPAIOT POJib 3PUTEILHOTO ITOAKOPKOBOTO LIeH-
Tpa, & HWXKHUE XOJMHUKH BBINTOJIHAIOT (PYHKUHIO MOAKOPKOBOIO CIIy-
XOBOTO HeHTpa. M3 BEpXHUX W HUXKHUX XOJMHKOB KPBILK CPETHETO
MO3ra BBIXOIAT BOJIOKHA, 0Opasyloline TeKTOCIHHHOMO3IOBOI MyTh,
KOTOPBI HECET HEPBHBIE UMITYJILCHI OT 3THUX MOAKOPKOBLIX LIEHTPOB
3pEHMH U ClyXa K JIBUIATEIBHBIM SLIpAM TIEPeIHHMX POTOB CIIMHHOTO
mo3ra. D depeHTHBIE BO3AEHCTBUSI HEHPOHOB KPBIILY CPEJHETO MO3Tra
00€CneYMBaIOT P/l XKM3HEHHO BAXHBIX GE3yCIOBHBIX pediiekcoB. B uer-
BEPOXOJIMUU 3aMBIKAKOTCSH YT OPUEHTUPOBOYHBIX 3PUTEILHEIX U CITy-
XOBBIX peIIEKCOB (MOBOPOT FOJIOBBI K HCTOYHMKY Pa3ipaxeHusi, ped-
JICKTOPHas1 yCTaHOBKA Ha 3BYyK HapyKHOTo yxa). Bce atu JAHATOMHHYCCKHE
pEaKLHKM OTHOCATCS K CTOPOXEBBIM pedieKcam.

Cepoe BelLLECTBO TOKPHILIEK HOXEK MO3ra MPEACTABICHO JBHUIA-
TeJIbHBIMU BCTRBOYHKIMM Y BETETATUBHBIMU SIIPAMM YE€PEMHBIX HEPBOB
(III, IV n V map), a takxke sapaMu peTUKyJIapHoil ¢opmauuu. Ha
NPOTSIKEHMU CPETHETO MO3ra BOJIM3U CTEHOK BOZOIIPOBO/Ia MO3ra pac-
IIoJlaraeTCs HapHoOe siIPO CPEAHEMO3TOBOIO MYTH TPONHUYHOTO He-
pBa. OHO COCTOMUT U3 YYBCTBUTEBLHBIX HEPOHOB, TOMOJOTUYHbBIX HEll-
POHAM YYBCTBHMTEIbHBIX €D YEPEMHBIX U CTIMHHOMO3TOBBIX HEPBOB.
B o710 s11pO HOCTYNAIOT UMIYJIBCHL OT MPONPUOPELENTOPOB XEBATENb-
HBIX MBHIIL. D¢depeHTHbIE BOTOKHA siIep CPEIHEMO3TOBOIO MyTH TPOii-
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HUYHOTO HEepBa MAYT K ABUTaTeabHbIM HelipoHaMm V; VII; IX u X map
JyepemHbix HepBOB. [1py yUacTUM 3THUX BOJOKOH OCYIIECTBIISICTCSI KOOP-
JUHALUNA IBVEKEHU XeBaTeJIbHBIX U MUMHWYECKNX MBI, MBILILY IICH,
JEATENIBHOCTH TOJOCOBBIX CBSI30K.

JBurateTbHBIMU (MOTOPHBIMHU) SIIPAMU NOKPBIIIKY HOXEK MO3Ta
ABASIOTCH: 41po G0KoBoro Hepsa (1V mapa), akcoHaM¥ KOTOPbIX UH-
HEPBUPYETCS BEPXHsisl KOcasi MbILLILA [71a3a; [IApHOe AAPO IN1a301BHIa-
TeJBLHOrO0 HEpPBA, WHHEPBUPYIOIIEE TPU TPAMbBIC MBIILILbI, 8 TAKKe
HUXHIOIO KOCYIO MBIIIITY TJIA3HOTO s10J10Ka W MBILILY, TTIOTHUMAIOLIYIO
BEPXHEE BEKO.

Briepeay sAnpa r/1a3oJBUTATEIBHOTO HEPBA JIEXUT €ro 1006aBoYHOE
(mapacuMmnaTu4ecKoe) spo, akCOHbl HEMPOHOB KOTOPOTO UIYT K pec-
Hu4HOMY y37y. [ToCTranrIMoOHapHBIMU BOJIOKHAMU 3TOTO y3j1a MHHEp-
BUPYIOTCSI PECHMYHAS MblllilIa I1a3a u cpuHkrep 3payka. ITpomexy-
touHoe sapo (sapo Kaxanmsa) ydacTByeT B 00pa30BaHUM LOPCAIBHOIO
[IPONOTBHOIO ITYYKa, CBSI3LIBAIOLLETO MEXAY CODOM Aapa 4YeperHbiX
HEPBOB B €INHYIO (DYHKIIMOHANBHYIO CUCTEMY, PETYIUPYIOLIYIO COYe-
TAHHBIE TBUXEHUS Ta3.

B o6acTi NOKPBIIIKY HOXEK MO3ra pacloiaraloTes CTpyKTYphbl
SKCTpAlMPAMUIHON CUCTEMBbl, 00eCTIeUUBAIOUIME CITOXHBIE KOOP-
JVUHUPOBaHHbIE JBUTATE/IbHbIC aKThl. K HMM OTHOCAT YepHYiO CyO-
CTAHUMIO U KpacHble siipa. Yeprasa cy6cmanyusa (BELIECTBO) PACTIO-~
JlaraeTcd B BEHTPAJbHBIX OTIEIaX MOKPHILIKY HOXEK MO3Ta U UMeeT
BHJ WIMPOKOTO I1ACTa MUTMEHTUPOBAHHBIX KJIETOK. AKCOHBI KIIETOK
YepHOH CyOCTAaHLMK UAYT K TOJKOPKOBBIM siApaM (0a3ambHBIM Y3-
JjlaMm) Troaylapuii 6osbinoro mosra. [lospexaeHmne 4epHoii cy60Ta11—
LMY BBI3BIBAET HApPYIIEHUE TOHKHUX COAPYXECTBCHHBIX IBHKCHUMN,
MOSIBJIEHNE HEIPOMU3BOJILHBIX MBILIEYHBIX COKpPAUIEHUWH (TpeMopa).
IMapHoe Kpacuoe a0po BepeTeHOOOPa3HOI (POPMEI PACITOIOKEHO MEKTY
YepHOU cyOCTaHI{Ueil U IIEHTPATbHBLIM CEPBIM BEUIECTBOM, OKpyXa-
IOLIUM BOHOIpoBoA Mo3ra. K KpacHbIM siipaM IOAXOHAT HEPBHbLIC
BOJIOKHA, SIBJSIIOLIMECS] aKCOHAMM HEUPOHOB 41ep MO3XedKa M
a3aIbHBIX siAep KOHEYHOTO MO3ra. AKCOHBI HEMPOHOB KPYITHOKJIC-
TOYHOM YaCTH KPACHOTO siipa 00pa3yoT HUCXOAALUN KpacHOsAep-
HO-CITMHHOMO3TOBOM TIyTh, 3aKaHYUBAIOLIUICS HAa IBUTATENbHbIX
HeipoHaxX CHMHHOTO MO3ra. JTOT MyTh PAcCMaTpUBAETCS KaK BaX-
HBII NYTh 3KCTPAHPAMMIHONW CUCTEMBI, OOBEAUHAIOLIECH BAUIHNASA
CTPYKTYpP TOJIOBHOTO MO3ra Ha JBUTrarejibHble HEHPOHbL CITMHHOTO
Mosra. KpacHele sigpa yJacTBYIOT B MOIJEPXKAaHUM TOHYCA CKENeT-
HbIX MBILLUL[ ¥ B BBIMOJIHEHUH MPUBBIYHBIX, YACTO MMOBTOPHIOLINXCS
JBVKEHUM.

3HauNTEAbHAs YaCcTh NOKPHILIKY HOXEK MO3ra 3aHsATa CTPYKTypa-
MU (KJIeTKaM¥ U SIpaMU) PemuKyAspHol gopmayuu, AMEONMU 006~
LIMPHBIE CBA3U CO CTPYKTYPAMHM CTBOJIa MO3ra. CpeaHUIA MOST SIBIACT-
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¢d He TOJIbKO MECTOM 3aMBIKaHUsl MHOTMX XHU3HCHHO BaXHbIX ped-
JIEKCOB, HO Y BBIIIOJHSET MPOBOJHUKOBbIE GYHKIUKN. OCHOBaHUE HO-
KEK MO3ra COCTOUT UCKIIOUUTEIbHO M3 HUCXOMSIUX MyTel, coenu-
HAKILUX KOpY OOoaymiapui OoJIbIIOTO MO3ra ¢ JABUTATCIbHBIMU
HeMpOoHaMU CTBOJIA U CIIMHHOIO M0o3ra. BojokHa KOPKOBO-MOCTOBOIO
MyTU 3aHUMAIOT CAMOE MEAUAITBHOE U JIaTepaTbHoe NojoxeHus. Kop-
KOBO-CIIMHHOMO3IOBOI M KOPKOBO-SJI€PHBII TIYTU PaCIOfOXEHbI B
CpPEOHEN YaCTU OCHOBAHHUSI HOXEK MO3ra.

OT CTPYKTYp TIOKPBIIIKHM HOXEK MO3Ta GepyT HA4alo BOCXO/SLLNE
1 HUCXONSLLINE MPOBOISILUE [TYTH, TOPCAJIbHBIN TTPOAOIBHBIH MYyYOK,
TEKTOCIIMHHOMO3TOBOI U KPaCHOSIECPHO-CIIMHHOMO3TOBLIE U JIpyTiie
MyTH.

ITpoMeKyTOuHbIii MO3T

IIpomexxyTouHblii MO3F PACIOJIOXKEH BBIIIC CPEJHENO MO3Ta, I10I
MO30JUCTBIM TeIoM. OH COCTOWT U3 TajlaMyca, SIUTalaMyca, MeTaTa-
Jlamyca u rurnoTajnamyca.

Taaamyc (3pumeasnsiii 6y20p) — napHoe o6pa3oBaHue AMLEBUIHON
dopmbl. Ero MeananbHag noBepxHOCTh oGpamieHa B mosocTs 11 xemny-
J0YKa, [I03TOMY XOPOLUO BHIHA HA pa3pesc mosra. Ilepemvsist (HuX-
HsI5I) CTOPOHA CpailleHa C TUTIOTAIaMyCOM, JatepajibHasg — IPWIEKHUT
K BHYTPEHHEN Karcyie. TajgaMyc sBisieTcsl HIEHTPOM BCeX BMIOB O0ILeit
YYBCTBUTEJNLHOCTH (OOMEBOM, TeMIIepaTypHO#, TaKTWIbHON, NMPONpH-
ouenrtuBHoit). Ilepednuu koney (niepemHuil OYropok) TajaMmyca 3a0CT-
peH, 3aduuil Kouey (nodywka) 3akpyrieH. MeauanbHbIE [MOBEPXHOCTU
IIpaBoOro M JjIeBOIO TaJIAMYCOB, OOpallleHHbIE ONHA K APYToi, oOpasyior
OGOKOBBIE CTEHKH TMOJIOCTH TPOMeXyTouHoro mosra — I xenynouka;
OHM COEAMHEHBI MEXIY COOOM MEXTAaTaMHYECKUM CpalICHUEM.

YacTs NpoMeXyTOUHOTO MO3Ta, PACIIONOXEeHHAs HIKE TaJlaMyca 1
OTAEJIEHHAs OT HErO TMIIOoTaIaMMYecKoil Bopo3aoil, cocTasiser cob-
cmeenno noobyzopee. Ciona NPOAOJIKAIOTCSA CTPYKTYPBI NOKPBILIKU HO-
KEK MO3Ta, 3[eCh 3aKaHYUBAIOTCI KPAacHBIE sIpa U YepHOe BEIECTBO
CpEeIHEro Mo3ra.

Inumasamyc BKIIOUACT WUWKOGUOHOE MeA0, NOBOOKYU U Mpeyeoib-
Huku nogodxos. MkoBUIHOE TEJIO, MK dNUPU3, SIBISETCS XKene30i
BHYTpeHHe# cekpeinu. OH Kak OBl IIOJBEIeH Ha JBYX MOBOAKAX, CO-
€IMHEHHBIX MEXOY CO00H cmafiKoi M CBSI3aHHBIX C TAlAMYCOM [1O-
CPENCTBOM TPEYTOABHUKOB [IOBOAKOB. B TpeyroabHUKaxX MOBOAKOB 3a-
JIOXKEHDL A1pa, OTHOCAIUUECS K OOOHATEILHOMY aHAIN3aTopy.

Memamaaamyc 06pa3oBaH IapHBIMU MEIMAJILHBLIM U JaTepalib-
HBIM KOJICHYAThIMU TEJIAMH, JIEXKALUIMMU 1103311 KaXI0ro Tajamyca.
Meduanvnoe Kosrenuamoe meno HaXOOUTCS TO3aAHN MOIYIIKU TalaMy-
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ca, OHO ABIIFETCS, HAPANY ¢ HIXKHUMM XOJMUKAMU IUIACTUHKU KPbl-
A CPEIHEr0 MO3Ta (YETBEPOXOIMUS), NOJKOPKOBBIM LEHTPOM CITy-
XOBOTO aHamy3aTtopa. JlaTepajibHOE KOJICHYATOE TEJIO PacroNoXeHO
KHU3Y OT moaymrku. OHO BMECTE ¢ BEPXHUMU XOJIMUKAMH TUIACTUHKU
KPBIUIH SIBJISIETCS MOJKOPKOBBIM LIEHTPOM 3PUTEBHOTO aHA/IM3aTOpA.
Sapa KoNeHYATHIX TeJ CBA3aHBl ITPOBOAALIUMU MYTIMU C KOPKOBbI~
MU LHEHTPAMHU 3PUTEIHHOIO M CIYXOBOIO aHATU3aTOPOB.

Tunomaaamyc npeacrasiseT co0OMA BEHTPAJIbHYIO YacTh NMPOME-
’KYTOUHOTO MO3I'a, PacIoJaraiilyocs Krepean oT Hoxek Mosra. ['n-
[OTANIAMYC BKJIIOYACT 3PUMEAbHbIU HePeKpech, 3pUmensiible mpaKmeol,
cepoill 0yzop, 80POHKY, COCUesUOHble meaa U COOCTBEHHO ToaTanamMmmu-
yeckyio 06J1acTh — nodbyzopbe.

IHapoBuaHoit (GopMBI COCLEBUIHBIE Tea OOPA30OBAHBI CECPbIM Be-
LIECTBOM, ITOKPBITBIM TOHKUM cj10oeM OeJioro. Sapa cocueBHIHBIX T
SIBISIOTCS MMOAKOPKOBBIMM LICHTPAMM OOOHSITEJIbHOIO aHaJIn3aTopa.
Cepniit 6yrop npeacTaBiasieT COO0H TOHKYIO INTACTMHKY Ceporo Belle-
crBa B o0stacth aHa I1I xkenygouka, kotopas BBITAHYTa KHU3Y M KHe-
pean u obpasyeT BopoHKy. KoHell BODOHKH 1e€peXoauT B rUnodus —
JKeJie3y BHYTPEHHEN CeKPEINH, PAacTOOXKEHHYIO B TMIOMH3APHON AMKE
TYPELIKOTO celTa. 3pUTEAbHBIA NEPCKPECT, HAXOMSIIUKICs BHiepeau
ceporo 6yrpa, NpoaoXaeTcs KIepeau B 3puTeibHbie HEPBLI, K3aAW 1
JaTepajbHO — B 3pUTEBHBIE TPAKTHI.

TlosocTb TpoMexyTOUHOTo Mo3ra — ITl uceaydouex — npencrapis-
er cobo¥ y3KOe, PacTIONOXKEHHOE B CATMTTAIBHON MUIOCKOCTH Liejie-
BHIHOE NPOCTPaHCTBO. TpeTHi XKelTynouek orpaHuueH ¢ DOKOB MeIn-~
AJIbHBIMY TTOBEPXHOCTIMH TAJIAMYCOB, CHU3Y THUIIOTAaAMYCOM, CIIEPean
cTombaMy CBOJA, NEepesHel Clailkoil U TEPMUHANBHOW MAACTUHKOM,
c3aau — dNMTaIaMU4ecKoil (3amHeil) crailkoll, cBEpxy — CBOAOM,
HaJ KOTOPBIM pacrnoiaraercs Mo3oiucroe Tesio. COOCTBEHHO BEPXH
cTeHKa obpaszoBaHa cocyaucTou ocHoBoit Il xemynouka, B KOTOpOi
sajteraeT ero cocyaucroe cruiereHue. Ilosocte 111 kenymouka k3anm
MEPEXONUT B BOAOIPOBO/ CPEHETO MO3Ta, a CIepean o DOKaM 4epes
MEXKETYI0YKOBBIE OTBEPCTHST CoobIIaeTCs ¢ OOKOBBIMU XKENYI0UKa-
MM KOHEYHOI'0 MO3Ta.

CrpykrypHO-(YHKIMOHAILHAS OPTAHM3ALMSA TAJIAMYCa M THIIOTAJIA-
myca. Bcsa uHdbopmanust 06 okpyxalouieM Hac MUpe, O COCTOSIHUM
Haulero Tejla AOCTUTAeT KOPbl Moyllapyil 00abUIOTO MO3Ta Uepes Ta-
JIAMYCBI IIPOMEXYTOYHOTO Mo3ra. [loaTomy maaamyc SABaAsieTCsl CBOCIoO
polla BOPOTAMHU, UePEe3 KOTOPbIE BCE CEHCOPHBIC CUIHAMbI, 334 MCKTIO-
yeHUeM OOOHATENLHBIX, MOCTYNAIOT B KOpY NoAywapuil 001bLioro
MO3ra, focTnras co3HaHus. HepBHble KIETKH TajlaMyca rpyrmnnpyioT-
cq B Gombloe koaudectBo aaep (mo 40), Koropble Tonorpathniecku
pasae/isioTCs. Ha TIEPEAHION, CPEIMHHYIO, MENMAIbHYIO, JaTepalb-
HYIO ¥ 3JIHIOIO0 TPYIIIbI.

359




[lepennss rpynmna siiep 3aHuMaeT obJiacTh nepeaHero oyropka. Aapa
MeAUAIBbHON M CPEAMHHON TPYMIT pacnojaoxXeHbl BAoOJb cteHku I1I
xeyaouka. JlatepanabHas TpyIna paciiofioXeHa KHapyXy OT:MeAnalib~
HoI rpyrinbl. YIX pasnenseT BHyTpeHHSsIsl Meay/UIsipHasl TIacTUHKA. 3al-
HIOK Tpynny obpa3yioT aapa NoAyIiKU. AKCOHBI KJAE€TOK KOJIEeHUATOro
Tella UMEIOT MPSMbI€ CBSI3U C MPOEKIIMOHHBIMU TIOISIMU 3PUTENLHOM
KOpPhI 3aTbIJIOYHO# Joau Oonbluoro mosra (roje 47); MeamajlbHOro
KOJIEHYaTOro Teja — ¢ MOJSIMU KOPbl BUCOUHOMH aonu (1oje 41). Dd-
¢epeHTHBIC BOJIOKHA siep AOPCOIATEPaIbHOro KOMILIEKCa HarpaBis-
I0TCSl K KOPE MOCTHEHTPATLHON U3BUIMHLI 00siblIOro Mo3ra (noas |1,
2, 3) ¥ BepxHel TeMeHHON JOMBKM (TIoJist 5 u 7).

Tunomanamyc ocyuiecTBIsIeT MHTerpaluio (pyHKIUKI BereTaTUBHOM,
COMATHUYECKOM CUCTEM U DHAOKPUHHOTO amifapaTta, obecrneunBaeTt no-
CTOSIHCTBO BHYTPEHHEMH cpelibl opraHu3Ma. HepBHbIe KJIeTKKU TMIOTa-
Jlamyca obbeauHsoTes B siapa (bonee 30 sinep), KOTopble pacrnosara-
I0TCS B IHE U cTeHKax HypkHel yacTH 11 xenynouka. Tonorpadpuuecku
y TUIOTajlamyca BBIAEASIOT TIPEeJONTHYECKUE, CYTIPaoITHYECKOe, Ma-
PAaBEHTPUKYJISIDHbIE (OKOJOXENYIOUKOBbIE), CEPOOYTOPHBIE U [IpYyrue
sapa.

SIBAsASICh BaXXHEWIIMM WHTETPATUBHBIM LEHTPOM, TUIIOTAIaMyC
HMEET CUJILHOpPAa3BUTble cUCTeMbl adPepeHTHHIX U 3P depeHTHBIX
cBa3eil. CoOCTBEHHBIMUM T'MIOTAIAMHUYECKUMH MNPOBOASIIMMU ITY-
TMM, COCNMHSIOIIMMHU SLApa runoTagamyca OgHO C APYIWM H C
SIApaMM COCEAHUX o0JlacTeil TOJOBHOIO MO3ra, SIBJSIOTCS MapaBeH-
TPUKYJISPpHbIE U CYINPAONTUUYECKHUE BOJOKHA, COCLIEBUIHO-TIOKPbI-
IIE€YHBbIMA, COCUEBUAHO-TATAMMYECCKNUIA, BEPXHUN TPOIOJbBHBIA U
apyrue nydku. 'unoranamMo-runogu3apHbiid MyTh COEANHSET Hel-
POCEKPETOPHBIC Sapa THIOTaJaMyca CO CTPYKTypaMu 3ajHEH J0JH
runodusa.

I'mnoranamo-runogusapraas eucrema. Peryasiuus 1esiTeIbHOCTH TU-
nogusa ABIIETCS OTHON M3 BakHeHIUMX (DYHKUMIA THIIoTajJaMmyca.
ABnsisich 4acTbi0 IPOMEXKYTOYHOIO MO3ra, TUNOTalaMyc OJHOBpE-
MEHHO ABJSETCS U SHIOKPUHHBIM OpraHoM. B ero cTpykrypax ocynie-
CTBJIAETCS TpaHchOpMaLUsa HEPBHBIX MMMYJIbCOB B SHAOKPUHHBIH
nmpouecc. CeKpeTopHble HEMPOHBI CYTIPAOIITUUECKOTO Sipa BRIACSIOT
OHMOJIOTUYECKN aKTUBHBIC BEIIECTBA — BAa30IPECCHUH, NapaBeHTPU-
KYJIIPHOTO — OKCUTOLUH. DTH GHOJMOTHYECKH AKTUBHBIC BeiECTBa
TPAaHCHOPTUPYIOTCS B KAMWLISPHYIO CeTh Heliporumodusa. Bazonpec-
CUH, WIHM aHTUAUYPETUUECKUH FOPMOH, OKa3bIBAET COCYIOCYXHBA-
oulee aelcTBye ([IOBbIILAET KPOBSIHOE JaBJACHUE), peryJupyeT Bca-
CbIBaHME BOJABI y ITIOYEUYHBIX KaHanbleB (KaHalableB HE()POHOB).
OKCHUTOLUMH PETYJIUPYET TOHYC IIAAKOU MYCKyJaTypbl OpPraHOB IU-
LIEBAPUTESIILHONW CHCTEMBI, CEKPELMIO0 MOJIOKA MOJMOYHBIMM Xele3a-
MU, COKpailleHUe MaTKH.
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OmHAaKo, €cJIM TOPMOHEI 3agHel Hoau runodusa npoayuupymT-
cs1 HEHPOCEKPETOPHBIMM KJIETKAMH TUITOTAJIAMUYECKUX A1ep, TO rop-
MOHBI TepefHel A0 Tunodu3a o6pasyoTCcs KIETKAMU caMOi Te-
penHei nonu (ageHorunodpusom). Cekpelns BCex TOPMOHOB
afleHOrunodu3a HaXOAUTCS MOA KOHTPONEM TIMIIO(pU3APHBIX TOp-
MOHOB THUMoTanamyca. I'nno@u3apHble TOPMOHBI MMOAPA3AC/ISIIOTCS
Ha CTUMYJIMPYIOLIME, WY PUIUSUHI-(PAKTOPH (JTMOEPUHDBL), U TOP-
MO3SIILME CEKPELINIO (CTaTVHB). BEICBOGOXIAsACh N3 HEPBHBIX OKOH-
YyaHWil B HEMPOCEKPETOPHBIX SApax rMHoTagamyca, runo@us3arporn-
Hble TOPMOHBI IO COCYIaM T'MIOTAJTaMO-TUIIO(HU3apHON CHCTEMBI
[OTMAgaloT B afeHOruIopus, rme IeiCTBYIOT Ha €ro SHIOKPWHHBIE
KJIETKH.

B sigpax runoragamyca pacroioKeHbl UEHTPH PeTyJisALIMKM Berera-
TUBHbIX (DYHKLIMIL: YMEHbUIEHUE WM YCUIEHUE YaCTOThl CEPACYHBIX
COKpAIEHUI, YCWIeHHE WK ocnabjieHne NepUCTaIbTUKNA KMILEUHN-
Ka, CY;KEHHE WIM PaciliUpeHue 3paykoB M T.[.

B cTpyKTypax runorazaMyca cocpeloToOYeHbl HEHTPBI TEPMOPEry-
agauuy. ITapaBeHTPUKYJISIpHOE SIAPO 00eCIIeYnBacT HHTETPAliNIO IPO-
LIeCCOB TeIJIoOTAa4yu. PasiapaxkeHue HEHPOHOB 3TOTO sAlipa BLI3bI-
BaeT pacllMpeHHEe COCYNOB KOXHU, YCHJICHHUE IOTOOTAC/ICHUS,
WHTEHCUPUKALMIO IbIXaHHUsl. B runorasiamyce MMEIOTCSI CTPYKTYPBI,
OTBETCTBEHHBIE 3a PETYJSIHIO TIHIIEBOTO NOBeAeHUA. JlaTepaabHbIe
rMIIoTajJaMUyecKue siapa KOHTPOIMPYIOT TOTPEOHOCTL B MUILLE UK
0TKa3 OT Hee (LEHTp rosiofa U LICHTP HAChileHus). B runoranamyce
HAXOIATCS TaKXKe LEHTPHI PeryJ/siliuy IUTheBOTO NoBedeHus. [nas-
HYIO POjb B MHTHEBOM IMOBEAEHUW UIPAIOT OCMOPELETITOPBI Mpe-
JOTITHYECKOTO SIIpa, MMEIOLINE BBICOKYIO YYBCTBUTEIBHOCTh K 06€3-
BOXWBAHUIO KJIETOK.

CyILECTBEHHYIO POJIb TUIIOTATAMUYECKHUE CTPYKTYPBI UTPAIOT B pe-
IYJISLMM TIOJIOBOTO HOBeeHHUA. B KileTkax runorajiaMmyca CUHTE3UpyeT-
csl TOPMOH TOHAIOJMOEPHH, PETYJIUPYIOLINA CUHTE3 KIIETKaMU ale-
Horumnogusa roHalOTPOTTHEIX TOPMOHOB.

Bompoch A4 NMOBTOPEHUSN U CAMOKOHTPOJSA:

1. HazoBuTe OTIEeABI TOJOBHOIO MO3Ta U PacCKaXHUTe, LIS MPOXOAsT Irpa-
HULbI MCXIAY HUMMU.
2. l'lepe‘mcnuTe spa YepernHbX HEPBOB, PACTIONOXKEHHbIE B TOJILIEC CTBOJA

MO3ra.

3. HazoBUTe 9acTy MpoMeXyTouHoro mosra. Pacckaxure 06 0COOEHHOCTSIX
cTpoeHHs u QYHKUUAX TUINIOTATaMyca.

4. PacckaxnTe 0 PYHKUMAX Kax0it U3 yacTeil cTBONA MO3ra (I1pOIo-
rOBaTOrO0 MO3ra, MOCTa, CPEJHETO M MPOMEXYTOUHOIO MO3ra) U MO3Xe-
yKa.
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KoHeunblii MO3r

Koneunpiii Mo3r (60/bitIofi MO3r) COCTOUT U3 MPABOTO W JICBOTO
royumapui 60JsUIOTO MO3Ta U COCAUHSIIONIUX MX BOJOKOH, obpa-
3YIOIUX MO30JUCTOE TENO M Apyrue criaku. ITox MO30IUCTBLIM Te-
JIOM pacroJjiaraeTcst CBOJI B BUIE IBYX U3OTHYTHIX TSKEH, COeTUHEH-
HBIX MeXOy co0OoM cITalKoi B ux cpeaHeit yactu. [lepennsas dactb
CBOMA, HarNpaBJieHHasl BHU3, 00pa3yeT cToJi0Obl CBOAA. 3aHsST YILJIO-
IeHHas M pacXonfiiascsl B CTOPOHBI YacTh IMOJIydusia HazBaHue
HOXeK cBoga. Krnepeau OT cTOJOOB CBOAA HAXOMAUTCS MOMNEPEUHO
pacMoJIOKEeHHBI My4YOK BOJOKOH — mepeaHsis (Ocnasd) cmaiika.
Bnepeau cBoma B caruTTajbHOM MJIOCKOCTH pacnojaraeTcst mpo3pay-
Hasl FIeperopolika, CoCcTosiiasg M3 JBYX MapajiejbHblX INIACTUHOK.
Bnepenu v BBepXy 9TH TLIACTUHKK COEAWHSIOTCS C MepeaHel vac-
ThIO MO30OJIMCTOrO Tejia. Mex 1y MiacTUHKAMW HaXOAWTCS y3Kasl 1ie-
JleBUAHAA TOJOCTh, COMepXalliasd HeOONMbIIoe KOJHUUYECTBO XMIKO-
ctu. Kaxgas rmmactiHka obpasyeT MeaAnalbHylO0 CTEHKY IepeaHEero
pora 60KOBOIo XeJlyaouka.

Kaxaoe nonyiiapue 60g5110r0 Mo3ra 00pasoBaHO CEPbIM U OEIBIM
BelecTBoM. [lepudepuueckas yacTb noayiapus odpasyet 60po3asl U
M3BWIKHBI, TOKPLITHIE TOHKOM NMUIACTUHKONI CEeporo BELECTBA — KO-
poii 6ospioro Mosra. Thiolanab NOBEPXHOCTU KOPbI COCTABJISIET OKOJIO
220 000 mm?2. TTox Kopoii GONBIIMX MOJTYIIApUIT HaXOOUTCs Genoe Be-
IIECTBO, B IYOMHE KOTOPOro MMEIOTCSI KPYMHbIE CKOIUICHUS CEpPOro
BelleCcTBa — MOAKOPKOBbBIE sapa (0asaibHble y3iibl). [TonocTsiMu nogy-
IHapHil GONBIIOTO MO3ra SIBISIOTCS BOKOBBIE XKEMYIOUKHU.

B kax oM rojiyiiiapyum BbIACISIIOT TPU TTOBEPXHOCTH — BEpXHEJaTe-
panbHYIO (BBITYKIYIO), MEAWANLHYIO (IIJIOCKYI0), OOpallieHHYIO K CO-
CeIHEMY MNOJYLIAPHIO, M HUXHIO, MMCIOLIYIO CJIOXHBbIM penabed,
COOTBETCTBYIONIHNIT HEPOBHOCTSIM BHYTPEHHEro OCHOBAHHS depena.
®opma, pasMepbl U OpUEHTUPH GOPO3M M M3BWJIMH MMEIOT 3HAYH-
TSTBLHYIO UHANBUAYUILHYIO BapradenbHOCTh. B TO Xe BpeMsi Hanboee
KPYTiHbIE 60PO3/bl U H3BWIMHBI OTJMYAIOTCS TOCTOSIHCTBOM CBOCH OpH-
SHTAlINMU.

Kaxmoe mojyiapue geautces Ha goiu. Leumpaasnas 6oposda (po-
JIaHA0BA) OTIESIET JOOHYIO 010 OT TEMEHHOMH, aamepaavhan 60po3-
da (CWIbBUEBA) — BUCOYHYIO OT JIOOHOI M TEMEHHOM, meMeHHO-3a-
mblao4Has 6opo30a pa3nessieT TeMEHHYIO U 3aThIIOUHYIO 40U, B ryOouHe
JlatepajbHOUN 60pO3aB! pacroiaraeTcsl OCTpoBKoBas gost. bonee men-
KHe 60po3abl JSST 10U HA U3BUJIUHBI.

Bepxneaamepaavnas nosepxnocme noaymapus 6oavuiozo mosza. JIoo-
nas 001s. I1oyTU MapauiebHO LCHTPAIBHOMN 60po3e, KNepeau oT Hee,
MPOXOAUT MpeAlleHTpalbHasE Gopo3aa, KoTopasl OTACISACT TpealeHT-
panbHyl0 U3BUIMHY. OT npealieHTpanbLHOM 60po3apl 6osice UM MEHEe
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POPM30HTAILHO TPOXOAST BIEPEA ABE OOPO3IbI, Pa3Ne/sIIOLIUE BEPX-
HIOIO, CPERHIO M HUKHIOKW JIOOHBIC U3BUIWHbL.

Temennasa doasn. IlocTieHTpanbHas Gopo3ga OTAEHSIET OQHOUMEH-
Hy1o u3BWiuHY. [Opr30HTaIbHAS BHYTPUTEMEHHAA O0Opo3aa pasnesnsier
BEPXHIOIO M HUXHIOK TEMEHHbIE JOJIbKHU.

3amobiaounas doas pasAeseTcs Ha HECKOJIbKO M3BWIMH O0po3ma-
MH, U3 KOTOpbIX Hanbosiee MOCTOSTHHON ABJISIETCA ITOTIepedHas 3aThbl-
JiouHasi 6oposaa.

Bucounas dona. J1se npogosibHbIe 60pPO31bI — BEPXHAS W HUXHSS
BHCOYHbIE — OTAEISIOT OAHY OT APYIOM BEPXHIOW, CPEAHIO W HUX-
HIOIO BUCOYHbBIC U3BWIMHDI.

Ocmposkosas 0043 (OCTPOBOK) PacIoaraeTcs B [iiyOMHe JlaTepaib-
Hoit 6opo3abl. [1ybokast xpyropass 60posfa OCTPOBKA OTAEISIET €€ OT
COCEIHUX OTAEJIOB IIONYIIapys OOJBLLIOTO MO3Ia.

Meoduaavnasn nogepxnocmo noayuapus 60asuo020 mos2a. B obpazona-
HUW MEIMANBHOI IOBEPXHOCTH TOJYIHAPUs OOJIBLIOIO MO3ra NMpH-
HUMAIOT Y4acTHE BCE €ro H0JM, KpoMe ocTpoBKoBOi. boposia Mo3o-
JINCTOTO TeJia orubaet ero ceepxy. OHa oTaesieT MO30JUCTOE TEAO OT
MOSICHUYHOU U3BWJIMHBI, HANpaBIsgeTCd KHU3Y M BIIeped U IipOAo-
xaeTcst B 6opo3ay rumnnokamna. Han noscHo# U3BUAMHOMN ITPOXOINT
nosicHast 60po3aa, KOTopasi HaUMHAeTCsl XMepea U KHH3Y OT KJI0Ba
MO30JUCTOrO Tejia, MMOAHUMACTCS BBEpX, NOBOpaYMBaeT Ha3aj, Ha-
NpaBIsACh NapaaielibHo 60posie Mo3onucToro Tena. Ha ypoBHe ero
BaJIMKa OT MMOSICHUYHOI 0OpPO3/ibl BBEPX OTXOMUT €€ KpaeBas 4acTh, a
caMa 60po31a IPOAOJIKAETCs B MOATeMEHHYI0 6opo3ay. Kpaesas 4acTb
MOSICHUYHOM GOPO3/IbI C3aXi OTPaHUYMBAECT OKOJAOUEHTPATBHYIO A0J1b~
Ky, a criepeayd — TpeakyinHbe. KHU3Y M K3aan 4epes mepelleek Mmo-
siCHas U3BIIMHA [IEPEXOIUT B MaparuInoKaMIiaibHy0 U3BUIIMHY, KO-
TOopast 3aKaHYMBAaeTCs CIEPENU KPHOYKOM M OrpaHuMyeHa CBEPXY
0opo3goil runmnokaMna. [osicHy1o U3BWIMHY, NIEPeHICeK U Maparuii-
MOKaMMOaJbHYI0 U3BWIMHY OOBENMHSIOT MOA Ha3BaHWEM CBOAYATON
U3BWIMHBL. B ri1y6uHe 60po3ibl THIINIOKAMITa PacoIoXeHa 3ybuarast
MU3BWIMHA.

MenuanbHasi TIOBEPXHOCTh 3aTbUIOYHOM JOMM OTAeIeHa TEMEHHO-
3aTbUIOYHOM 60P0310i OT TeMeHHOU Toiu. OT 3aHErOo T0JI0Ca MOy~
apust 4o nepelieiika cBOIYATO! W3BUIMHBI TIPOXOIUT LINOPHas 60-
pO34a, KOTOpasi OrpaHUYMBAET CBEPXY SI3BIYHYIO M3BWIMHY. Mexmy
TeMEHHO-3aThUTOYHOH BOpO30H criepey U ITOpHON 6Opo30i BHU-
3y pacriojiaraercst KJivH, oOpalleHHBII OCTPBIM YTJIOM KMEpenu.

Huxcnas nosepxnocms noayuiapus 6oavuto2o mosza iMeeT HanbosIee
CIOXHBII penped. Criepean pacnoiokeHa HUXHSSL IOBEPXHOCT J100-
HOW AOJIM, 110331l OT Hee — BHCOYHBIA NOJIOC M HUXKHSSI TOBEPX-
HOCTb BUCOYHOM M 3aThUIOYHOM J0J€i, MEXIY KOTOPBIMU HET YETKOM
IpaHUIIbI.
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Puc. 101. KyieTouHble U BOTOKOHHBIE CIOW KOPbI OOJILIIOTO MO3Ta:
I — MonekynsipHast miactuHka; I — HapyxHas 3epHucrad mwiacrunka; I —
HapyXHas [IUpaMUAaTbHAs TUIACTWHKA; 1V — BHYTpeHHsAS 3epHUCTas IUIac-
THHKA; V — BHYTPEHHSA TMpaMuIalbHas mwiactuHka; VI — myasrumopdHas
rmactTuHka; VI — BonokHa MonekyisipHoi tmacturku; VIII — somokHa Ha-
PYXHOM 3epHUCTO# InacTUHKU, X — BOJIOKHA BHYTPEHHEH 3epHUCTOH Iu1ac-
THHKHU; X — BOJIOKHA BHYTPEHHEW ITMPAMMIATLHON TUIACTHHKY

HbIM (ITOJKOPKOBBIM) siApaM, WIH y3/laM, OTHOCSITCS IT0JI0CATOe TENO,
CoCTOfIeEe N3 XBOCTATOIO U YEUEBUILICOOPA3HOro siiep, orpaga ¥ MUH-
nanepuaHoe teo (puc. 102).

Xeéocmamoe adpo pacriojiaraercs JjaTepajibHee W BBIILIE Tajamyca,
OTHAEJEHO OT HEro MOTpaHUuYHON (TepMHUHAIBHON) Tonockoil. Snpo
HMEET TOJIOBKY, 00pa3yollylo JaTepalbHyI0 CTCHKY NepelHero pora
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OOKOBOro Xeaymou-
Ka, Teao, Jexallee
oA TEMEHHOW J1O-
JEe, U XBOCT, ydya-
CTBYIOIIIMH B 0Opa3o-
BaHWM KPBIIHW HUWX-
HETo pora GOKOBOIro
xKenynouka. Yeuweeuue-
obpasnoe a0po pacno-
JOXEHO JlaTepajlbHee
XBOCTATOro. Y ueue-
BUIIEOOPA3HOTO spa
BBIICNISIIOT BHYTPEH-
HIOIO ero 4yactb —
Onedublii wiap M Ha-
PYXKHYIO — CKOPAYAY.
DTU AIOpa SIBAAIOTCS
MOAKOPKOBLIMHU JIBU-
raTeJibHbIMU lieHTpa-
Mu. Mexay XBocTa-
TBIM SIIPOM M TaJdamy-
COM MeAHadbHO U
YUYeBU1ICOOPa3ZHBIM
AApOM JaTepalibHO
pacriojiaraeTcs Ipo-
cioiika 6esoro Betue-
CTBA — GHYMPpeHHAA
Kkancyaa. Jta KarcyJsia
00pa3oBaHa BOCXO/-
IMAMU ¥ HUCXOJSIIIH -
MU NPOBOASHIUMU
MyTAMU TOJOBHOTO
MO3Ta, COeAMHSI0-
LIXMMHU KOpY HOJIylUa-
pUIii OONBUIOTO MO3ra CO CTBOJIOM W CITMHHBIM MO3roM. JlatepanbHee
OT YeueBULEeOoOpa3HOoro sjpa HaXOAUTCS y3Kas IoJiocKa 0ejloro Be-
LIECTBA — HAPYHCHAA KANCYAQ, A 33 HEIO JIEXUT TOHKOC SIAPO — oepa-
da. TakuM obpa3oM, orpaja pacrnojoxeHa B 06ejJ0M BellecTRe 11071y-
Hiapus jatepaibHee YeueBULIeoOpa3HOro Aapa, MEXIY HUM U KOPOi
ocTpoBKa. OT KOPBEI OCTPOBKA Orpaja oT/ieleHa 1pocaoiikoil denoro
BELIECTBA, MTOJAYYUBLIER Ha3BaHue camoil napyxcnoil kancyavt. Mun-
daaegudnoe meao (11po) 3aieraer B 0eJioM BELECTBE MepeaHeil vac-
TV BUCOUYHOM LOJIM moaywapus, Ha 1,5—2 ¢M K3aaM OT €¢ BUCOUHO-
ro 1oJjioca.

Puc. 102. baszanbHble sApa Ha FOPU3OHTATIBHOM Pa3-

pe3e roJIOBHOTO MO3la:
| — xopa GonpllIoro Mo3ra (ratil); 2 — KOJICHO MO-
30JTUCTOTO Tesa; 3 — rnepeaHuii por OOKOBOro Xeny-
04Ka; 4 — BHYTPEHSISI Karicy/ia; 5 — HapyxHas Karl-
cyna; 6 — orpaga; 7 — camas HapyXHasl KarcyJja,
8 — cxopayna; 9 — Gaennsrit wap; 10 — 111 xenyno-
vyek; 11 — zaaHuit por 60KOBOro xenyiuodka; 12 —
3pUTENBHBIA Oyrop; 13 — KOPKOBOE BellleCTRO (Kopa)
OCTPOBKa; 14 — ros0BKa XBOCTATOTO apa; 15 — rio-
JIOCTb MPO3PAYHOH TICPETOPOAKHI
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Benoe BemecTso noaymapuii 6oabmoro mo3ra. K 6emomy BellecTBY
MOJIVIIAPUST OTHOCSITCST BHYTPEHHSISI KaflcyJjia, MO30JIUCTOE TeJl0, Iepe-
JIHSA CITaiika, craiika cBoaa, CBOM, a TAKXKE CUCTEMBbl BOJIOKOH, COENU -
HAIIMX YYACTKH KOPHI M IIOAKOPKOBbIC LUEHTPbI B IPEAEIax ONHON
TTOJIOBUHBI MO3ra (ITOTylIapus).

Mo3zoaucmoe meno (6oavumasn cnaiika Mo32a) COCTOUT U3 TIONEPEYHO
OPHMEHTHPOBAHHBIX HEPBHBIX BOJOKOH, COEAUHSIIOUINX TIPaBOe U AeBOE
noaywapusi 6onsiioro mMosra. IlepenHuil KoHeL, MO30JUCTOTO TeJla,
€ro K0/4eHO, TPOAOIIKEeHHEM KOTOPOro SIBISICTCS K408, U3rugaercs
BIIEped; 3a0HUI — éaauk, 3aKPYTJIeH. 3alHsisl YTONLUEHHAas YacThb (Ba~
JIMK) MO3O0JIMCTOrO TeJla KIepeau TIepexoaunT B ero meao. Kios nepe-
XOOUT BHU3Y B mepMunaivuyto naacmunky. I1og MO30AUCTBIM TEIOM
3aj1eraeT ceod (TakKKe COCTOSIIMNA M3 6€JI0TO BELIECTBA) B BU/IE ABYX
COeAMHEHHBIX TTOCEpPEArHE Ayr. DTU OYTH CXOAATCS BIiepeau, obdpa-
3ysl cmoabbl cgoda, ONYCKAIONIMECs: Yepe3 Nnoadyropse B COCLEBUI-
Hble Teda. C3aam Hoxwcku c600a PacXOAsTCS U COEHUHSIIOTCS MEXIY
co0oit cnatkol ceoda. Kaxnas HOXKa, ONYCKasiChb BHU3, NMEPEXOLUT B
baxpomky, KOTOpast TOCTUTraeT HUXHEro pora GOKOBOIO XejlyloukKa,
rie MPUCOeAUHSIeTCS K TUIIIoKaMily. HUKHSIST TOBEPXHOCTh MO30JIH-
CTOTO TeJIa NMocepeauHe CpacTaeTcsl ¢ TeJIoM cBona. Mexay HUXHEH
[TOBEPXHOCTBIO TIepeaHeil 10I0BUHBI MO3OJUCTOrO TejIa (BKJIIOYas ero
KOJIEHO W KJIFOB) M CTOJI0OAMM CBOJIA B CAarUTTANbHOMR IIOCKOCTU pac-
[IOJIOKEHDBI 1BE MAGCMUHKN NPO3PAHOU nepezopodku, oTPaHUUYUBAIO-
I¥e €¢ Y3KYI0 NOJIOCTh.

Boxkosrie xeayaouku. [lonoctsimu noayuwapuii 601bIIOTO MO3Ta
apiasiiorcst 6okoBbeie xenynouku (I u 11), pacnonoxeHHbIe B TojLLe
6eJ10ro BelllecTBa MOA MO3OJUCTHLIM TEJIOM. KaXblil Xeyloyek co-
CTOMT U3 YeTbIpex yacteit. Ilepednuil poc G0KOBOro Xejlyrouka pac-
MOJIOXEH B J00HO# goJjie nojaymapusi 601bIIOTO MO3Ta, WeHmpans-
Has wacme — B TEMEHHOU noJe, 3adHuil poe — B 3aTBUIOYHOH M
HUXHUHI por — B BUCOUHOU foJje. [lepenuue pora o0OUX XKeaya04-
KOB OTIeJeHBl OAWH OT APYTOro ABYMS MIACTUHKAMM MPO3PAYHON
neperopoaku. lleHTpasbHasg 4JacTh GOKOBOIo KEJIyAOo4Ka orudaet
CBEPXY TAJIaMYyC M NMEePEXOINT K3aaU B 3aJHHKIU pOr, KHU3Y — B HUX-
HU#l por. MelualbHOU CTEHKOW HMXHETO pora ABJIgeTCA THINIOo-
KaMII, COOTBETCTBYIOIIMI TIy60KOM OHOUMEHHON O0pO3/e Ha Me-
JUABLHONM [MOBEPXHOCTHU MoJyliapus. Baoas runnokamna TsSHETCS
faxpoMka, ABJIgolascsa MpodokeHUueM HOXKU cBoma. Ha menu-
albHOI CTeHKe 3aJHEero pora 60KOBOr0 XeayLouKa UMEETCS BBIIS -
ypBaHWe — TITUYbSA HINOPAa, COOTBETCTBYIOLIAs LUIOPHON O60po3ae
Ha MeJHaJTbHOMN TTOBEPXHOCTHU Iosyiapus. B BeHTpanibHYIO 4acTh U
HUXHHII por OOKOBOTO XeJyI0UuKa BAAECTCH COCYAUCTOE CIJIETEHHUE,
KOTOpOe 4Yepe3 MeXKeJTyTOUKOBOE OTBEPCTUC COCIMHAETCS € COCY-
muctom cruieteHueM 111 xkenynouka.
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BOHpOCbI A MOBTOPCHWId MU CaAaMOKOHTPOJJA:!

1. HazoBuTe OTAEAb KOHEYHOTO MO3Ta, JalTe UM aHaTOMO-(hYHKIMOHAb-
HYIO XapaKTepUCTHUKY.

2. Mepeuncnute Goiiee KpynHble 6GOPO3ALI U U3BHIMHBI, PACTONOXKEHHDbIE
Ha BEPXHENATEPAUTLHOW, MEAMAIBHOU U HUXHEN TTOBEPXHOCTAX TMOTyUIapUs
0O0JILIIOTO MO3Ta.

3. lNepeyucnute KaeTOUHbIE CJIOM KOPhI BONBINOTO Mo3ra. JlaiTe xapakTe-
PHUCTUKY TOHSTUAM «LIUTOAPXUTEKTOHUKAY» U «MHUETOAPXUTEKTOHUKA» KOPbI.

4. HazoBute 0azanbHbie siapa (y3/bl), ONUILIKMTE B3AUMOOTHOLIEHMS] 3THUX
sIep.

5. HazoBuUTe CTpYKTYpbl, OTHOCAILMECA K OEI0MY BEIlECTBY MOJyLIapHit
OOJBIIOTO MO3Tra, JalTe UM XapaKTePUCTHUKY.

6. Kakue yacTy BbIACISIOT ¥ XKEIYI0UKOB KOHEUHOIO MO3ra, [J1€ 9TH YacTH
pacrnoJjiaraiorcs?

7. PacckaxuTe, 4TO Bbl 3HAETE O NMPOAYKLMUU U MYTAX OTTOKA CIIMHHOMO3-
rOBOM >KWIKOCTH.

CTpyKTypHO-(YHKIHOHAIbHAS OPraHU3aIHUA HOBOH KOPBI
U 0a3zajbHbIX siAep MOJymiapuii 0OJbIIOr0 MO3ra

Cneuunduka pacrpeiesieHUsT KICTOUHBIX U BOJOKHUCTLIX DJIeMEH-
TOB SBJISIETCSI OCHOBOU U151 NOJApa3feeHUsl KOpbl Noaylapuil 60Jb-
HIOrO MO3ra Ha 10Js W NOAINOJS. YUaCTKU KOPbI, CXOIHbIE MO CTpoe-
HUIO, Tonorpaduu, no cpokaMm auddepeHUUpPOBAHUSI B OHTOIEHE3e
Ha3bIBAIOT UUTOAPXUTEKTOHUYECKUMU T1oasimy. K. bpoaman B 1902
1903 rr. BbLOEAMT B KOpe 52 LUTOAPXUTECKTOHUUYECKUX (KIETOYHbIX)
rons. O. ®orr u L. ®orr B 1919—1920 rr. onucanu B Kope, ¢ y4eTOM
BOJIOKHUCTOIO cTpoeHMUs, 150 MUENOapXMTEKTOHUUECKHUX y4acTKOB. MH-
CTUTYTOM Mo3ra Poccuiickoil akageMun MeJauliMHekux Hayk (PAMH)
co34aHbl 6ojiee MOAPOOHBIE KapThl LUTOAPXUTECKTOHUYECKUX TOJCH
KOpbl M0JIOBHOIO MO3Ta YesloBeKa.

[Tosist HOBOI KOPBI NPUHSITO MOAPA3AESATL HA MPOEKUMOHHBIE, WU
nepBUYHbBIE, a TAKXKE HA BTOPUUHBIE U TPETUUHbIC, UJIU aCCOLMATURB-~
Hele. [ NPOEKLMOHHbBIX, WU TIEPBUUYHBIX, MOJEH XapakTepHO Mo-
CTYIUIEHUE TNPSMbIX HEPBHBIX UMIIYJIbCOB OT TMPOEKIHUOHHBIX sIep
TajlaMmyca M MeTtarajamyca, cTporasi Tornorpaduueckas opraHu3alius
addepeHTHbIX TPOEKIN, NTPOMOPLHOHATLHAA 3aBUCMMOCTb TLIOLIA-
[N TIpEICTAaBUTEBCTBA B KOPE OT IMJIOTHOCTU WHHEPBALUU COOTBET-
CTBYIOLIEN NOBEPXHOCTH Teda. HIpruMepoM MOTYT CYXHUThb OIS B TO-
CTHECHTPalbHON U3BWUINUHE (LIEHTP OOIlEH UyBCTBUTEIBLHOCTHU), MOJE
17 B 3aTbUIOUHOMN 10J€¢ (KOPKOBBIA LIEHTpP 3peHust), noje 41 B BUCOU-
HOH d0Jie (KOPKOBBII LIEHTP ciiyXa) U Jp.
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Ko BTOpHUYHBIM 10JSM KOPBI OTHOCSIT T€ MOJsI, KOTOPbi€ PacIio-
JIAraloTCs BOIMU3U [TEPBUYHBIX TIPOCKIHOHHBIX TToJicli. DTU 110J1s pac-
CMaTpUBAIOTCA Kak nepudepuueckue oTaebl nepsudHbix noseil. [pu-
MepOM MOTYT CIYXHUTb M0Js 5 u 7 B BepxHeli TeMEHHOW [0JbKe,
KOTOpPble HAXOISATCS PSAOM C HEHTPOM OOLEH YYBCTBUTEIHLHOCTH.
BropuuyHbBiMU TOJASAMU OCYLIECTRAsieTcsl Oodice audpepeHiimpobat-
HbII M CJAOXKHBIA aHAJIU3 BOCHIPUATUS HEPBHBIX UMITYJILCOB, T1I0 CPaB-
HEHHIO C MepBUYHBIMU. ECIU cleAcTBUEM HOBPEXIEHHUs MPOEKIIU-
OHHBbIX MOJIEH ABJISETCS BhIMAACHUC BOCIIPUSITUS OITPEAC/ICHHBIX BUIOB
YYBCTBUTEABHOCTU, TO MOBPEKACHUC BTOPUUHDBIX [10JIEH BbIPAXKAETCS
B HapywieHUn (DYHKLIAUW PACTIO3HABAHUS, OUEHKH COOTBETCTBYIOLIE-
ro Buaa yyscTBa. I1oaToMy B hyHKIIMOHAIBHOM OTHOLUEHHH MEPBUY-
Hble M BTOPUYHBIE 11045 SBASIOTCA 30HAMMW KOPKOBOIO NpeiacTaBu-
TeNLCTBA YYBCTBUTENbHBIX {CeHcOpHbIX) cucteM. W.I1. [Tapnos Ha3Ban
TAKUE TIOJISI KOPKOBBIMU KOHLAMU aHaau3atopop. CorgacHo TakuMm
[peACTaBieHUAM, KOpa IMoayliapuil 60AbIHOT0 MO3Tra NPeJCcTaBisieT
CcO00I COBOKYIMHOCTL KOPKOBbBIX KOHIHOB AHAIMU3ATODOB, KAXAbIH U3
KOTOPbIX COOTBETCTBYET OlpeIeIEHHOMY MEPHPEPUUCCKOMY PeLICTi-
TOPHOMY NOJI0.

B coOTBETCTBUU ¢ UMTOAPXUTEKTOHUUYECKMMHU KapTamu MHeTHTYTA
MO3Ta AP0 KOPK06020 AHAAU3AMOPA NPONPUOUEHMUGHOU VI KONCHOU
qygcmeumeasHOCmu NpeacTaBieHo nofasaMu 1, 2, 3 U pacnioNokeHo B
KOpe TOCTUEHTPATLHOM U3BUAKHEL. K 3TOI 30He NPpUXOAAT NPONpHO-
LEeNTUBHbBIE UMITYJBChl OT CKEJECTHBIX MbIUI, CYXOXWJIUHU, Kancyl
CYCT4BOB, a TAKXKE UMIYJIbChl OT TAKTUbHbIX, TEMIIEPATYPHBIX U IPY-
TUX peuernTopoB Koxu. CaMyro 00Jbilyl0 MICLIAAb KOPKOBOW 30HBI
3aHUMAET 00aCTh KUCTU, FOJIOCOBOTO anmnapara, rojiosbi. HaumeHb-
LIYIO TUIOLALb 3aHUMAIOT MPEACTABUTCABCTBA TYJIOBULLA, HUAKHEN KO-
HeuHocTH (puc. 103, cM. uB. BKJL.).

Kopkosas 30na deéuzameasnozo anaauzamopa NPELCTABACHA [TOJISIMH
4 n 6, pacnoyNOXeHHbIMU B MIPCALCHTPATBHON U3BUIMHE W NapaLeH-
TpaJibHOM J0JbKe JIOOHON n0au. B BepXHUX yyacTKax NpealeHTpaIb-
HOIl U3BUJIMHbBI PACTIONOXEHbBI IBUTATENABHBIC LIEHTPbI MbIIHL HUKHER
KOHEUHOCTU U CaMbIX HMXHUWX OTIejoB Tyiaosuina (puc. 104, cMm. us.
BKJ1.). B HuKHe yactu 3ToH M3BHJIMHBL HAXOAATCS LCHTPbI, PETYIUpPY-
IOlILME JEATEbHOCTh MBILIL JTMLA W TONOBLL. JBUraTesibHble 00sacTn
KAXKIOTO W3 MOJYLAPUI CBA3aHbl CO CKEJNETHbIMK MblUILIAMKY NTPOTH-
BOTIOJIOXKHOM CTOPOHBI Teaa. Mbllllbl KOHEYHOCTEH HM3OJMPOBAHHO
CBA3AHLI C OAHHM W3 IMOJYIUAPUIA, MbIUILUbL TYJIOBULIA, TOPTAHU H
[MOTKU CBA3aHDbI C ABU