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BBEJIEHUE

AHaToMus 1 GU3MOIOTUS — 3TO BaKHEUIIIME HAYKU O CTPO-
eHMU 1 (PYHKIMSIX YEJIOBEUECKOro OpraHm3Ma. 3HaTh, KakK yc-
TPOEH YeJIOBEK, KaK «paboTaloT» €ro OpraHbl, JOKEH Kax-
B MeNUK, KaXIbIiA OMojor, TeM OoJjiee 4TO M aHATOMUS M
(u3MoIOTHS OTHOCITCS K OMOJIOTMYECKMM HayKaM.

YenoBek, KakK IpeaCcTaBUTENb XKMUBOTHOTO MHpa, IMOTIMHSI -
eTcsl OMOJIOTUYECKUM 3aKOHOMEPHOCTSIM, TPUCYLIMM BCEM
KMBBIM cylliecTBaM. B To Xe BpeMs 4eloBeK OTJIMYaeTCs OT
JKMBOTHBIX HE TOJBKO CBOMM cTpoeHreM. OH OTInYaeTcst pas3-
BUTHIM MBIIICHUEM, UHTEJUIEKTOM, HAJIMYMEeM YICHOPa3IeIb-
HOW pedu, COLMAIbHBIMU YCJIOBUSIMU XWU3HU U OOILIECTBEH-
HBIMM B3aMOOTHOIIIEHUSAMHU. Tpym M colMajbHas cpelaa oKa-
3a711 OOJIbIIIOE BIMSIHUE HA OMOJOTMYEeCKUEe OCOOEHHOCTHU Ye-
JIOBEKA, CYIIECTBEHHO M3MEHUJIM HX.

3HaHUe 0COOEHHOCTEW CTpoeHUs U (QYHKIUU yeroBede-
CKOTO OpTraHM3Ma II0JIE3HO JII0OOMY YeJIOBEKy, TeM 0oJiee 4TO
WHOTJA, MPU HEMpeIBUACHHBIX OOCTOSITENILCTBAX, MOXET BO3-
HUKHYTh TOTPEOHOCTH 0Ka3aTh MMOMOIIb MTOCTPAAABIIEMY: OCTa-
HOBUTb KPOBOTEUEHHUE, CEAaTh UCKYCCTBEHHOE AbIXaHUE. 3Ha-
HUE aHAaTOMMUU U (PM3MOJIOTHHU IaeT BO3MOXKHOCTh pa3padarThi-
BaTh TUTUEHUYECKHE HOPMBbI, HEOOXOMUMBIE B OBITY M Ha MpPO-
M3BOJICTBE IJIsI COXpaHEHUS 3MOPOBbS UeIOBEKa.

AnaTroMus yenioBeka (OT I'ped. anatome — paccedeHue, pac-
YJeHEeHMEe) — BTO HaykKa o (popMax U CTPOCHUHU, IIPOUCXOXKIIE-
HUHU ¥ Pa3BUTUM YEJIOBEYECKOTO OpraHM3Ma, ero CUCTeM U Op-
raHoB. AHAaTOMMS H3y4yaeT BHEIIHME (opMBI Teja YeJOBeKa,
€ro OpraHbl, MX MUKPOCKOIIMYECKOE W YIbTPAMUKPOCKOITNYE-
CKO€ CTpoeHMEe. AHATOMUS U3ydaeT YeJOBEUEeCKUI OpraHu3M B
pa3IMYHbIC IIEPUOAbI XKM3HM, HAUYMHAasI OT 3apoXaeHus U ¢op-
MMPOBaHUSI OPraHOB M CUCTEM Y 3apoJblllia U TUIoAa U A0 CTap-
YeCKOro BO3pacTa, M3ydyaeT 4eJOoBeKa B YCIOBUSAX BIIMSTHUS
BHEILIHEW Cpedbl.

®usnonorusa (ot rped. physis — npupoaa, logos — Hayka)
n3ydyaeT QYHKIMU, MPOIECCHl XKU3HEAESTeIbHOCTA BCEro Op-



raHu3Ma, €ro OpraHoB, KJIETOK, B3aMMOCBSI3€H 1 B3aWMOOCH-
CTBUSI B TeJie YeIoBeKa B pa3IMUHbIe BO3PACTHBIE TIEPUOIbI U B
YCJIOBUSIX MI3MEHSIOIICICS BHEIIHEN CpeMbl.

Bosbliioe BHMMaHME B aHATOMUU U (PU3NOJIOTUN YAEISETCS
JETCKOMY BO3pacTy, B IIEpUOI OBICTPOIO pOCTa W Pa3BUTHS
YeJIOBEUECKOrO0 OpraHu3Ma, a TakKe ITOXKIJIOMY M CTapyecKo-
My BO3pacTy, KOIJa ITPOSIBIISTIOTCS WHBOIOTUBHBIE ITPOLIECCHI,
HepeaKo CIIOCOOCTBYIOIME PA3IMUYHBIM 30016 BaHMSIM.

3HaHMUe OCHOB aHATOMMM 1 (P3UOJIOTUH TTO3BOJISIET HE TOJb-
KO IIOHSITh caMmoro ceOsl. [leTabHble 3HaHUS 3TUX IPeIMETOB
(OPMHUPYIOT Y CHELIUATIMCTOB OMOJIOTUIECKOE U MEAULIMHCKOE
MBIIUIEHHUE, al0T BO3MOXHOCTD MOHSTh MEXaHWU3MbI IIPOLIeC-
COB, MPOUCXOMAIIMX B OPTaHU3ME, U3YYUTh B3aUMOCBSI3H Ye-
JIOBEKA C BHEIIHEW CpPEemow, IPOUCXOXIECHUE BapUAHTOB TeE-
JIOCJIOKEHMSI, aHOMAJIMIA W TTOPOKOB Pa3BUTUS.

AHaTOMUS M3y4aeT CTpoeHue, a (pu3noaorusi — (PyHKIUU
MPaKTUIECKU 3M0POBOIo, «HOPMAIbHOIO» YejoBeka. B To ke
BpeEMsS Cpeay MEMWIIMHCKUX HAyK MMEIOTCS IaTOJOoruJecKas
aHaTOMUsI U marojioruyeckasi ¢pusuosorust (ot rped. pathia —
00JIE3Hb, CTpamaHUE), KOTOPHIE MCCICAYIOT UBMEHEHHBIE 0O0-
JIE3HSIMM OpraHbl 1 HapyllleHHbIE IIPY 3TOM (pU3MUOJIOrMIECKIe
MPOLIECCHI.

HopManbHBIM MOXHO CUMTATh TAKOE CTPOCHUE Teja Yeso-
BeKa, ero OpraHoB, Korja (PyHKIIMM UX He HapyiieHbl. OnHaKko
MMeeTCs OHATHE 00 MHAWBUAYATbHON N3MEHUYMBOCTU (Bapy-
aHTaX HOpPMBbI), KOIja Macca Tejla, poCT, TeIOCIOXEHUe, UH-
TEHCMBHOCTb OOMEHA BEIIECTB OTKJIOHSIOTCS B Ty WIM MHYIO
CTOpOHY OT HauOOoJiee YacTO BCTPEYAIOIIMXCSl MoKa3aTeseit.
CubHO BbIpaK€HHbIE OTKJIOHEHUST OT HOPMAJIBHOTO CTPOEHUS
Ha3bIBAIOTCS aHOMaIUsIMU (OT Iped. anomalia — HEINpaBUIb-
HOCTb, HEHOPMalbHOCTh). Ecim aHOMaiusi umeeT BHEIIHee
MPOsIBJICHKE, MCKaXaIOIlee BUII YeJIoBeKa, TO TOraa FOBOPST O
TMOpPOKAaxX Pa3BUTHSI, 00 YPOICTBAX, MPOMCXOXIECHWE U CTPOe-
HUE KOTOPBIX U3ydaeT HayKa TepaToJIorusl (OT Ipey. feras — ypox).

AHatomus1 M (PU3UOJIOTHSI IIOCTOSTHHO ITOIOJIHSIIOTCSI HOBBI-
MM HaydyHbIMU (DaKTaMU, BBISIBIISTIIOT HOBBIE 3aKOHOMEPHOCTH.
IIporpecc 3THX HayK CBSI3aH C COBEPIIECHCTBOBAHUEM METOIOB
WCCIENOBaHMs, IMAPOKUM MCIIOJb30BAaHMEM 3JIEKTPOHHOTO
MMKPOCKOIIAa, HAyYHbIMU JOCTVDKEHUSIMUA B O0JIACTH MOJIEKY-
JISIpHOI OMoioruu, 0MOo(U3MKU, TeHETUKU, OMOXUMUU.

AHaToMMSI 4YeIoBeKa, B CBOIO O4Yepelb, CIY>KUT OCHOBOIA
JUIST psiga ApyTuX OMOJIOTMUECKUX HayK. DTO aHTPOIOoJIorus (OT
Iped. anthropos — 4eJIOBEK) — HayKa O YEJIOBEKE, €ro IPOuC-
XOXICHUM, 9€JI0BEYCCKMX pacaX, UX pacCceeHUH 110 TEPPUTO-



pusaM 3eMJIM; TUCTOJOTUA (OT Iped. hisfos — TKaHb) — yYeHHE
0 TKaHSX YeJIOBEUYeCKOTO OpraHM3Ma, U3 KOTOPHIX ITOCTPOCHBI
OpraHsl; IUTOJIOTU (OT Ipey. Kyfus— KiaeTka) — Hayka O CTpO-
€HUU U XU3HEAESATEeJIbHOCTU Pa3JIUYHbIX BUIOB KJIETOK; dM-
OpuoJiorust (OT rped. embryon — 3aponbIlll) — HayKa, UCCIELy-
foll[asl pa3BUTHUE YeJoBeKa (M XXMBOTHBIX) BO BHYTPUYTPOOHOM
nepuone Xu3Hu, oOpa3oBaHue, (HOPMUPOBAHME OTACIBHBIX
OpraHoB M OpraHu3Ma B 1ieJioM. Bce 3Ty HayKM SIBJISIFOTCS Yac-
THIO OOIIIETO yUYeHMS O YesoBeke. OqHAKO, MOSBUBIINCH B HE-
Jipax aHaTOMMHW, OHU B pa3HOE BpeMsl OTAEJUJINCh OT Hee OJia-
rojiapsi MOSIBJICHUIO HOBBIX METOMOB MCCJIEIOBAHMSI, Pa3BUTHIO
HOBBIX HAayYHBIX HaIlpaBJICHUIA.

M3yuyeHuto yeaoBeka, ero BHEIIHUX (DOPM U IIPOIIOPIIUIA €ro
TeJIa CIIOCOOCTBYET IIacTUYecKast aHaToMusl. PeHTreHaHaTOMMUS,
Oyaromapsi IIPOHUKAIOLIEH CIIOCOOHOCTH PEHTTEHOB-CKUX JIy4Yeid,
HCClIenyeT CTPOEHHWE M B3aMMOIIOJIOXEHUE KOCTEeH cKejleTa U
JIPYTUX OPraHOB, MMEIOIIMX Pa3jIMYHYIO IJIOTHOCTh TKaHEH.
Merton sHaockonuu (OT rped. endo — BHYTPU, Scopia — B KOHIIE
cjloBa — MCClIeIOBaHUE 3epKajaMy) JaeT BO3MOXHOCTh C I10-
MOIIBIO TPYOOK U ONTUYECKUX CUCTEM PACCMOTPETh U3HYTPU
I10JIble BHYTPEHHUE OPraHbl. AHATOMMS U (PU3MOJIOTHS IT0JIb3Y-
I0TCS PA3JIMYHBIMU 3KCIIEPUMEHTAIbHBIMU METOAAMM, UTO 1aeT
BO3MOXHOCTb MCCJIEAOBATh 1 ITOHSATh MEXaHU3MbI U3MEHEHUN U
MPUCTIOCOOUTENBHBIX MMPOIIECCOB B OPraHax U TKaHSX, U3YyYUTh
pe3epBHbIE BO3MOXHOCTH UX XU3HEACITEIbHOCTH.

AHaTtoMus U (PU3UOJIOTUSI U3YYalOT CTPOEHUE U (PyHKIIUUN
TejIa YeJ0BeKa 110 YacTsM, BHavyaje — OTIAEIbHBIE €r0 OpTaHbl,
CHUCTEeMbl W armnapaThl OpraHoB. AHAJIU3UPYS NOJTYYEHHbBIE pe-
3yJITaThl, aHATOMMUS U (PM3UOJIOTUSI M3YYalOT B KOHEUHOM UTOTE
LIEJIOCTHBIN YeJIOBEYECKUIl OpTraHU3M.



OCHOBHDBIE OTAIIbl PASBBUTUA YEJIOBEKA

Kaxnpiii yeloBeK MMeeT CBOM MHAMBHUIYaJbHbIE OCOOCH-
HOCTH, HaJIMuue KOTOPbIX OIpenessieTcs IByMs hakropamMmu. DTo
HACJIEICTBEHHOCTb — YePThl, YHACAEAOBaHHbBIE OT POJAUTEIICH,
a TakXe pe3yJbTaT BIAWUSIHUSI BHEIIHEW cpelbl, B KOTOPOW ye-
JIOBEK pacTeT, pa3BUBaeTCsl, YUIUTCS, paboTaerT.

I/IHIII/IBI/IZ[yaHbHOC pa3BUTHEC, MWJIN Pa3BUTHUEC B OHTOICHEIC,
MPOMCXOAUT BO BCE MEPUOALI XKU3HU — OT 3a4aTus 10 CMEPTHU.
B oHTOTEHE3e YenoBeKa (OT rpey. oxn, pold. TanexX ontos — cCylle-
CTBYIOIIIEE) BBIACSIOT ABa MEepuoaa: A0 POXACHUS (BHYTPUYT-
pOOHBIN) U Mocie poxaeHus (BHEyTpoOHBIN). Bo BHyTpuyT-
pOOHOM Tepuone, OT 3a4aThsl U 0 POXIAEHUSI, 3apOabIil (3M-
OpMOH) pa3BuBacTCs B Tejie MaTepu. B TeueHMe mepBhIX 8
HelleJb MTPOUCXOASIT OCHOBHbIE Mpoliecchl HOPMUPOBAHUS Op-
TraHoOB, YacTell Tejla. DTOT Mepuo MOTYIUI Ha3BaHUE SMOPHO-
HaJbHOTO, a OpraHu3M Oyaylllero yeJjoBeka — 3MOPUOH (3apo-
neimn). Haumnuasg ¢ 9-if Hemenw pa3sBUTHS, KOIma yKe Hadaju
0003HaYaThCsl OCHOBHBIE BHEIITHUE YeIOBEUECKE YePThl, Opra-
HHN3M Ha3bIBAIOT IJIOAOM, a NNEpMUoa — IIJIOAHBIM.

ITocne omnonorBopenmsi (CAWSIHUSI cliepMaTo3oMiIa W siiflie-
KJIETKH), KOTOPOE TMTPOUCXOINUT OOBIYHO B MATOYHOI TpyOe, 00-
pa3yeTrcsl OJHOKJIETOUHbIN 3apoabiil — 3urota. B reueHue 3—4
nHe# 3urora apooutcs (menutcs). B pesynprate obOpasyercs
MHOTOKJIETOYHbBIN TMy3bIpeK — 0OJyIacTyjia ¢ TMOJOCTbI0O BHYTpH.
CTeHKM 3TOro my3bipbka 0Opa30BaHbl KJIETKaMM JIBYX BUIOB:
KPYITHBIX U MeTKUX. M3 MeJKUuX K1eToK (popMUPYIOTCS CTEHKU
Mmy3bIpbka — TpodoO1acT, U3 KOTOPOro B HAJIbHEUIIIEM CO31a-
€TCsl BHELTHU CcJIol 000s104eK 3apofbiiiia. bosee KpyHbie KieT-
Ku (6s:acTomMepbl) 00pa3yloT CKOIUIEHUsI — 3MOpuobaacT (3a-
YaTOK 3apojiblilia), KOTOPbIi pacrnoyiaraeTcs BHYTpU Tpodo-
omacta (puc. 1). Y3 aToro ckomneHus («y3ejika») pa3BUBAIOTCS
3apobIll W TpUexalive K HeEMY BHE3apOJbIllIeBble CTPYKTY-
pol (kpome Tpodobiacta). 3apodblil, UMEIOIIMN BUI I1Y3bIph-
Ka, Ha 6—7-i1 meHb GEpeMEHHOCTU BHEAPsIeTCS (MMILIaHTHPY-
eTcsI) B CIM3MUCTYIO 000709Ky MaTKM. Ha BTOpOii Hemene pas-
BUTHUSI 3apOAbII (3MOPUOOIACT) pa3aesisieTcsl Ha ABe TJIaCTUH-



Puc. 1. [TonoxeHne sMOprOHA 1 3apOABIIIEBEIX 000JI0YEK Ha pa3HBIX CTAIMSIX
pPa3BUTHUSI YeJIOBEKa:

A —2—3Hen.; b — 4 Hen.; 1 — nojnocth aMHUOHA, 2 — TeJI0 SMOPHUOHA,
3 — XeJNTOYHBI MeloK, 4 — Tpodobnact; B — 6 Hen.; I' — mimox 4—5 mec:
1 — Teno smbOpuoHa (rmoga), 2 — aMHUOH, 3 — 3KEJTOYHBIN MEIIoK, 4 —
XOPUOH, 5 — TYMOYHBIN KaHATUK

ku. OmHa TIacTUHKA, TTpujIexanias K Tpodo06aacTy, ToayJIuia
Ha3BaHWE HApy>KHOTO 3apOIBIIIEBOTO JIMCTKA (3KTOMXCPMBI).
BHyTpeHHs1s1 muiacTuHKa, oOpallleHHasi B MOJIOCTh MY3bIPbKa,
COCTaBJIIET BHYTPEHHUI 3apOABIIIEBBINA JIMCTOK (3HTOAEPMY).
Kpast BHyTpeHHET0 3apOIBIIIEeBOTO JTMCTKA Pa3pacTaloTcs B CTO-
POHBI, M3rMOAIOTCST M 00Pa3yIOT KEJITOYHBIN my3bIipeK. Hapyx-
HBI 3apOABIIIEBHIN TUCTOK (3KTomepMa) hOpMUPYET aMHUO-
TUYECKUI My3bIpeK. B momoctu Tpodobiacta BOKPYT XKeITOYHOTO
W aMHUOTUYIECKOTO ITY3bIPHKOB PHIXJIO PACIIONATAIOTCS KIETKU
BHE3apOABIIIEBOI Me30IepMbl — 3MOPUOHAIBHOM COCTUHM-
TeJIbHOM TKaHU. B MecTe cONpUKOCHOBEHMS XKEJITOYHOTO M aM-
HHOTHYECKOTO Iy3bIPHKOB 00pa3yeTcsl ABYXCIOWHAS TIaCTUH-
Ka — 3apOoBIIIeBBIN IUTOK. Ta ITacTUHKA, KOTOpast IPUICKUT



K aMHMOTUYECKOMY TY3bIPbKY, 00pa3yeT Hapy>XHYyl0 4acTb 3a-
poabIlIeBOro muTKa (3kroaepmy). IlnacTuHKa 3apoabIlieBOro
IIMTKA, KOTOpash MPUJIEKUT K XKEITOUHOMY Iy3bIPbKY, SIBJISI-
eTcsl 3apofbllIeBOit (KullleyHoi) aHTonepMoit. I3 Hee pa3Bu-
BalOTCSl SMUTENUAIbHBINA MOKPOB CIUZUCTON 000JOUKU OPraHOB
nuieBapeHus (MUILEBAPUTENbHOTO TPaKTa) W JAbIXaTeJIbHBIX
MyTel, a Takxxe MUIeBapUTESbHbIE U HEKOTOpbIE ApYyrue xe-
Jie3bl, BKJIIOYasl MEYEeHb U MOMXETYIOUHYIO XKeJe3sy.

Tpodobiact BMecTe ¢ BHE3apOABIIIEBOM Me30JAepMOii 00-
pasyloT BOPCHMHYATYIO 000JOYKY 3apojbillia — XOPUOH, ydyac-
TBYIOIIMI B O0Opa3soBaHUM IIALEHTHI («I€TCKOTO MECTa»), 4ye-
pe3 KOTOpYyIO 3apoibllll MojydyaeT MUTaHWE OT OpraHu3Ma
MaTepH.

Ha 3-i1 Henene 6epemenHocTu (¢ 15—17-ro aHs amOpuore-
He3a) 3apojblll MPUOOpeTaeT TPEeXCIOiHOe CTpoeHue, pa3Bu-
BalOTCS €ro oceBble opraHbl. KiieTku Hapy>KHOU (3KToAaepMaib-
HOW) MJIACTUHKM 3apOJIbIIIEBOrO IMTKa CMEUIAIOTCS K 3alHe-
My ero KoHIly. B pe3ysibTare y aKTOIepMaibHON MJIaCTUHKU 00-
pasgyeTcs yTojllleHue — TMepBUYHas MOJ0CKa, OPUEHTUPOBAH-
Hag knepeau. [lepenHsist (KpaHuaibHAasi) 4aCTh TEPBUYHOM MO~
JIOCKM UMeeT HeDOOoJIbllioe BO3BbIIIEHUEe — MEPBUYHbBIN (reH3e-
HOBCcKUI) y3enok. KiieTku HapyXHOTo y3ejika (3KTOAEepPMBbI),
Jiexalie BIepeau MEepBUYHOrO My3bIpbKa, MOTPYXAIOTCS B
MPOMEXYTOK MEXIy HapyXHOU (3KTOoAepMalibHOU) U BHYT-
peHHell (9HTOoJAepMalibHOI) TJaCTUHKAMU U 00pasyloT Xop-
JNaJIbHBIN (TOJIOBHOI) OTPOCTOK, M3 KOTOpOTOo (popmupyetcs
CHUHHAas cTpyHa — xopaa. KiaeTku nepBUYHOM MOJOCKU, MPO-
pacTtasi B 06€ CTOPOHBI MEXIYy Hapy>KHOU U BHYTpEHHEU mia-
CTMHKaMM 3apoJbIIIEBOTO IIMTKA W MO 00KaM OT XOpibl, 00-
pa3yloT CpeAHUI 3apOIbIIIEeBLIM JUCTOK — Me3oaepMy. 3apo-
NIBIII CTAaHOBUTCS TpexciaoiHbIM. Ha 3-ii Henmene pa3Butus u3
9KTOJIEPMbl HauMHaeT (POPMUPOBATHCS HEpPBHAsI TPyOKa.

Ot 3agHei YacTu SHTOAEPMAaJIbHOM IIACTUHKM BO BHE3apO-
JIBIIEBYIO Me30JepMy (TakK Ha3blBaeMyl0 aMHMOTHYECKYIO HOX-
Ky) BblIsTunBaeTrcs ajuiantouc. 1o xomy annaHTonca OT 3apojibl-
11a yepe3 aMHUOTUUECKYIO0 HOXKY K BODCMHKAM XOPUOHA MPo-
pacTaloT TakKe KPOBEHOCHBIE (ITYITOYHBIE) COCYAbl, KOTOPbIE B
JanbHel1eM oopa3yloT OCHOBY MyMOYHOIO KaHaTHUKA.

Ha 3—4-ii Hepesie pa3BUTHS TEJIO 3apOAbIIIa (3apOabIIeBbIA
IIMTOK) MOCTENEeHHO 000CO0seTCsl OT BHE3aPOIbIIIEBBIX OP-
raHoB (KeJITOYHOTO MeIllKa, aJIaHTOMCa, aMHUOTUYECKOU
HOXKM). 3apoAbIIIeBblii IIUTOK U3rMOAETCs, MO ero CTOPOHAM
dopmupyeTcs TIIyooKass 60po3na — TYJOBHUIIHAS CKIagKa. DTa
CKJIaJiKa OTTpaHUYMBAET Kpasi 3apObIIIeBOTO JIUCTKA OT aMHU-



oHa. Teno 3apopplllia U3 MJIOCKOTO IIMTKA IpeBpallaeTcs B
00bEeMHOE, 9KTOoAepMa MOKPbIBAeT 3apObIII CO BCEX CTOPOH.

DHTOoAepMa, OKazaBIllasicsl BHYTPU TeJla 3apojibliiia, CBEp-
ThIBaeTCSI B TPYyOOUKy M 0Opa3yeT 3a4aToK Oymyllei KUIIKH.
VY3Koe oTBepcTHe, coollaloliee 3MOPUOHAIBHYIO KMIIKY C
KEATOYHBIM MEIIKOM, B TaJibHEHIIeM MTpeBpalliaeTcs B Myrnoy-
HOe KoJb110. Y3 aHTOIEpMBI DOPMUPYIOTCS STIUTEANI U XKeJle-
3bl KEJYAOYHO-KUIIIEUHOTO TpaKTa W IbIXaTeJdbHbIX myTeil. U3
9KTOJIEPMbI 00pa3yloTcsl HepBHAsSI CUCTeMa, SMUIEPMUC KOXMU
U ee NMPOU3BOAHbIE, SMUTENUATbHAs BBICTUJIKA POTOBOM TOJIO-
CTU, aHAJBHOTO OTHEeJa MPSIMOUN KUIIKU, Biarajuila U Apyrue
OpraHbl.

OMOpuoHanbHas (MepBUYHAs) KUIIKA BHaYaje 3aMKHYTa
criepenu U c3aau. B nmepeaHeM v 3aHeM KOHIIAX Teja 3apobliiia
TIOSIBJISIIOTCST BIISTYUBAHUS 9KTOAEPMbl — POTOBast siMKa (Oymy-
11asi poToBas MOJOCTb) M aHajbHas (3aIHENPOXOJHAs) SIMKA.
Mexay mosocThi0 MEPBUYHOU KUIIKW U POTOBOM SIMKOM cIie-
peau MMeeTcs ABYXCJOiHas (9KTolepMa U HTOJepMa) TNepea-
Hss (TJIoTOYHas) MeMOpaHa. MexXny KMIIIKOW U 3aJHENTPOXO/I -
HOW SIMKOM MMeeTcs 3aJHeNnpoxoaHas MeMOpaHa, TakXKe IByX-
cnoiiHas. Ilepenusist (rmoToyHasi) MeMOpaHa MpopbIBaeTcs Ha 3—
4-ii Henensx pa3sutus. Ha 3-m Mecsile mpopbsiBaeTcs 3aaHss
(3agHernpoxoaHasi) MeMOpaHa. AMHUOH, 3all0JJHEHHBI aMHU -
OTHMYECKOM XUIKOCTbIO, OKPYXAET 3apOJbIIil, TIPEAOXPaHSIs €T
OT Pa3MUYHBIX MOBPEXICHUN, coTpsiceHnil. PocT xkenTouHoro
MelllKa TTOCTeNEHHO 3aMeJjIsieTCsl, U OH PenylupyeTcs.

B xoH1ue 3-ii Hemenu pa3BUTUSI HAUMHAaeTCs AuddepeHn-
poBKa Me3oaepMbl. M3 Me3omepMbl BO3HMKAET Me3eHxuMa. Jlop-
caJibHasi 4aCTh ME30JIePMBbI, PACTIOJIOKEHHAasI M0 OOKaM OT XOp-
IBI, moapasaeaseTcsd Ha 43—44 mapbl CETMEHTOB Tejla — COMU-
ToB. B comutax paznuuaior Tpu yactu. [lepegHemMenuaibHass —
CKJIEPOTOM, U3 KOTOPOTO Pa3BUBAIOTCS KOCTU U XPSIIU CKele-
Ta. JlarepanbpHee ckiepoToMa HaXOAUTCSI MUOTOM, U3 KOTOPOTO
(opmupyercs nmomnepedyHo-mnosocaTasl cKejieTHass MyCKyJaTypa.
KHapyxu 1eXut 1epMaToM, U3 KOTOPOTO BOZHUKAET COOCTBEH-
HO KOXa.

W3 nepenneit (BeHTpadbHOI) HECETMEHTUPOBAHHOM YacTU
Me30[epMbl (CTUIAaHXHOTOMA) 00pa3yroTcs ABe MiaacTuHKU. OnHa
n3 HUX (MeauajibHasl, BUCILEpajibHasl) MPUIEKUT K IEepBUY-
HOM KHUIIIKE W Ha3bIBaeTCs CIUIaHXHOIUIEBPOii. [lpyrast (Jiatepasib-
Hasl, HapyXXHasl) MPUJIEXKUT K CTEHKE Tejla 3apojbliiia, K 3KTO-
JepMe U Ha3bIBaeTCsl COMATOIUIEBpOil. M3 3TUX MIacTUHOK pa3-
BUBAIOTCS OpIOIIMHA, IJIeBpa (Cepo3HBbIE 00OJIOUYKH), a IIPO-
CTPAHCTBO MEXJy MJaCTUHKaMU MpeBpallaeTcsl B OPIOIIUHHYIO,



IUIEBPAJIbHYIO M MEePUKAPAUAIILHYIO TOJ0CTA. M3 Me3eHXHUMBI
BEHTpPaJIbHOM HECErMEHTUPOBAHHOM Me30/epMbl (CILJIaHXHOTO-
Ma) o0pa3yroTcsl HercyepuyeHHasl IJafkasl MbIIIeYyHasi TKaHb,
COeIMHUTEJTbHASI TKaHb, KPOBEHOCHBIC W IMM((paTUIecKne co-
CyIbl, KIETKM KpoBU. M3 Me3eHXUMBI CIUIAHXHOTOMOB Pa3BU-
BalOTCSl TakKe Cepille, MOYKMU, KOPKOBOE BEILECTBO HAJIIO-
YeYHUKA, TOJOBbIE KeJie3bl U JPYrUe CTPYKTYPHI.

K xoHI1ly nmepBoro mecsiiia BHyTpMYTPOOHOIO Pa3BUTHS 3a-
KaHYMBAETCsl 3aKJIaJka OCHOBHBIX OpraHOB 3apofblllla, KOTO-
pbIil UMeET IIUHY 6,5 MM.

Ha 5—8-ii Henene y 3apoaplilia MOSIBIISIOTCS MIaBHUKOIIO-
JIOOHbIE 3a4aTKy BHauyajleé BEpXHMX, a 3aTe€M HIDKHMX KOHEY-
HOCTe B BUJIE KOXKHBIX CKJIAIO0K, B KOTOPbIE MO3AHEE BpacTa-
10T 3aKJIaJIKU KOCTEl, MBIIIIL, COCY/IOB 1 HEPBOB.

Ha 6-i1 Heziesne TIOSIBIISIIOTCS 3aKJIaKKM HAPY:KHOTO yXa, Ha 6—
7-i1 Henmene HaYMHAIOT (DOPMUPOBATLCS MANbLbl PYK, a 3aTeM
Hor. Ha 8-i1 Heneste 3aKiiaaka opraHoB 3aKkaHuMBaeTcs. HaunHas
¢ 3-1o Mecs1a pa3BUTUS 3apOAbILII IIPMHUMAET BUIL YEIOBEKA U
HaszbIBaeTcs IiogoM. Ha 10-M Mecsiiie 1o poxkaaeTcsl.

B TeueHue Bcero MmaogHOro mnepuoaa MPOUCXOIUT POCT U
JallbHElIee pa3BUTHE YxKe 00pa30BaBLIMXCSI OPraHOB M TKa-
Heli. HaunHaercs nuddepeHIpoBKa HapyKHBIX TIOJIOBBIX Op-
raHoB. 3aK/IaAbIBalOTCS HOITH Ha Naiibiiax. B KoHIle 5-ro Mecsiia
TMOSIBJISIIOTCST OpOBY 1 pecHUlIbl. Ha 7-M Mecsilie OTKphIBAIOTCS
BEeKM, HAUMHAeT HAKATLJIMBAThCSI XKUP B IOAKOXHOI KJIETYaTKE.
Ilocne poxneHuss peOeHOK OBICTPO PacTeT, YBEJIUYMBACTCS
Macca 1 IJIMHA €ro TeJla, IUIoIaab MOBepXHOCTH Tefa (Tadir. 1).
Poct yenoBeka mpomospkaercst B TedeHUe TiepBbix 20 JeT ero
XKM3HU. Y MyXXYMH yBeIMYEHUE JIMHBI Tela 3aKaHYMBAeTC,
Kak rpaBuiio, B 20—22 roga, y XeHIH — B 18—20 ser. 3ateM
10 60—65 yieT mmHA Tena MoYTH He u3MeHsercs. OIHaKo B
MTOXXWJIOM 1 cTapueckoM Bospacte (riociie 60—70 jeT) B CBSI3U
C yBeJIMYEHUEM M3TMO0B ITO3BOHOYHOIO CTOj10a U M3MEHEHM-
€M OCaHKM Tejla, MCTOHUYEHMEM MEXKITO3BOHOUYHBIX JMCKOB,
VILIOILIEHUEM CBOJOB CTOIbI JJIMHA Tejia €KETOMHO YMEHBIIA-
ercsa Ha 1—1,5 mM.

B teyenue mepBoro rofa XKu3HU IOCJIE POXICHUST POCT pe-
OeHKa yBenuuuBaeTcs Ha 21—25 cm.

B nepuonwl panHero u mepsoro aerctBa (1 rom — 7 jer)
CKOPOCTb pocTa ObICTPO YMEHbIIIAETCsl, B HayaJie Nepuojia BTo-
poro nerctBa (8—12 J1€T) CKOpOCTh pocTa cocTaBisieT 4,5—5,5
CM B Iroji, a 3aTeM Bo3pacraeT. B nonpoctkoBoM Bospacte (12—

16 neT) romyuHas MpuOaBKa ITMHBI TeJla Y MATBYUKOB COCTAB-
JIIeT B cpeaHeM 5,8 cM, y JeBOYEK — OKOJIO 5,7 CM.
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TaGanuua 1

Z[m/ma, Macca Te€jaa M IUJIoIIaab IMOBEPXHOCTH TE€Ja B PA3JIMYHBIC BO3PACTHBIC MEPUOAbI IMMOCTHATAJIbHOIO OHTOICHE3a

IMoxazaTenu HoBopoxXIeHHBbI Bo3spacTHble 1epuoabl/ mon  (M—MYXCKOi, X—XEeHCKUii)
8 et 10 net 12 net 14 net

M X ™M x M X M X M X
JnuHa Tena, cM 50,8 55,0 126,3 1264 | 136,3 137,3| 1439 147,8 157,0 157,3
Macca Tena, Kr 35 34 26,1 25,6 | 32,9 31,8 | 35,8 38,5 46,1 49,1
Inowans nmosepx-| 2200 2200 8690 9610 10750 12290
HOCTH Tena, cMm’
IMokaszarenn BospacTHbIE TIEPUOIbI

16 ner 18 ner 20 ner 22 roga 24 rona 24—60 et

M x M x ™M x ™M X ™M X M x
JlnuHa Tena, cM 169,8 160,2 172,3 161,8| 173,6 1628 | 174,7 162,7| 1747 162,8 | 174,5 162,6
Macca tena, Kr 59,1 56,8 67,6 56,8 | 70,2 57,1 | 71,8 57,3 | 719 51,5 | 71,7 56,7
[Tnomans moBepx- 14300 15850 16800 17255 17535 18000 16000
HOCTM Tena, cM’

IIpuMevanue: nubpoBbie TaHHBIE B3AThl U3 KHUT «YenoBek. Mopdobuonoruueckue naHHbeie» (1977), «Mopdonorus yenoBe-

Ka» oz pen. B.A. Hukurioka, B.IL. Yremosa (1990).




[Ipu 5TOM y NeBoUeK HamboIee MHTEHCUBHBINM POCT HAOIIO-
naetcs B Bo3pacte oT 10 mo 13 jer, a y MaJIb4MKOB — B IOJ-
POCTKOBOM BO3pacTe. 3aTeM POCT 3aMeIJIsSIeTCs.

Macca Tena K 5—6 Mecsuam Iocje poXIAeHUsT YIBAaUBAETC.
VYTpauBaeTcss Macca Tejia K TOIy M YBEJIMIMBAETCS IIPUMEPHO B
4 pa3a K IByM rojaM. YBeJMYEHUE IJIMHBI U MacCHl Tejla UAET
MPUMEPHO C OJMHAKOBOM CKOPOCThIO. MaKcMMalbHOE TOIUYI-
HOE yBeJIMYEHUE MAacChl Tejla HaOMIogaeTcsl y MOAPOCTKOB: Y
IeBouek Ha 13-M, ay MaTbuMKOB — Ha 15-M romy xkm3HM. Macca
Teja yBeauuuBaeTcs 1o 20—25 jneTr, a 3aTeM CTaOuIu3UpyeTcs.
CrabuibHasg Macca Teja oObIYHO coxpaHseTcd 10 40—46 mer.
CuuraeTcs BaXXHBIM U (DU3MOJIOTMYECKHU OIIpaBIaHHBIM COXpa-
HATHh Maccy Tella 10 KOHIIA XM3HU B mpenenax nuudpp 19—20-
JIETHETO BO3pacTa.

3a nocaegHue 100—150 meT HaGIOmAETCs YCKOPEHUE MOP-
(o yHKIIMOHAIBEHOTIO pa3BUTHS 1 CO3PEBAHMS BCETO OPTaHU3-
Ma y IeTeil M1 MOAPOCTKOB (aKcejepalus), KoTopasi B OOJIbIIei
CTETICHU IIPOSBIISIETCS B 5)KOHOMUYECKHU Pa3BUTHIX CTpaHax. Tak,
Macca Teja Y HOBOPOXIEHHBIX ASTei 3a CTOJIeTHE BO3pOCja B
cpenrem Ha 100—300 1, y rogoBanmbix — Ha 1500—2000 r. dimHa
TeJla TaKxKe Bo3pocia Ha 5 cM. [limHa Teja JeTeil B meprOabl
BTOPOTO JETCTBA U Y MOAPOCTKOB yBeanmumiaach Ha 10—15 cm, a
y B3POCJBIX MyXYUH — Ha 6—8 cM. YMEHBIIMIOCH BPEMS, B
Te4eHNEe KOTOPOIO BO3pacTaeT IJIMHa Tella YeaoBekKa. B KoHIle
XIX Beka poct mpogoirkancs g0 23—26 jet. B koHie XX Beka
y MY:XYMH pOCT TeJla B JJIWHY Ipoucxomnut go 20—22 met, ay
KeHIUH 10 18—20 neT. Yckopuiioch Mpope3bIBaHUE MOJIOYHBIX
¥ TIOCTOSTHHBIX 3y00B. BBICTpee mmer mcuxmyeckKoe pa3BUTHE,
moyioBoe co3peBaHue. B koHlle XX Beka IO CpaBHEHMIO C €ro
HavyaJoM CPeIHMI BO3pacT IpHUXOAa MEHCTPyallril y AeBOYEK
cHU3miICS ¢ 16,5 mo 12—13 jeT, a BpeMsl HACTYIUICHHUST MEHO-
nay3sl Bo3pocno ¢ 43—45 no 48—50 mer.

ITocne poxaeHUM, B IEpUOM IPOAOJIKAIOIIETOCS POCTa Ye-
JIOBEKa, Y KaXI0ro Bo3pacTa MMEIOTCSI CBOM MOPGO(PYyHKIINO-
HaJIbHbIE OCOOEHHOCTH.

Y HOBOpOXIEHHOro pebeHKa TojioBa OKpyrjias, OoJbIIas,
IIes W Tpydb KOPOTKME, XKMBOT IJIMHHBINM, HOTHM KOPOTKHE,
pyku mmmHHEBIE (puc. 2). OKPYXHOCTb TOJIOBH HAa 1—2 cM 00JIb-
1Ie OKPYKHOCTH T'PYAHM, MO3TOBOI OTHEN deperia OTHOCUTEIIb-
HO Goublie auueBoro. @opma rpynHoii K1eTku 604Koo0pasHasi.
IT03BOHOYHUK JHIIEH U3rMOO0B, JUIIb HE3HAYUTEIbHO BHIpa-
KeH MbIc. KocTtu, oOpasylonine Ta30Byl0 KOCTh, He CpalleHbI
MexXay co0oii. BHyTpeHHHE opraHbl OTHOCHUTEILHO KpYITHEe,
YyeM y B3pOCJIOro 4ejioBeka. Tak, Hampumep, Macca IIeYeHH
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Puc. 2. U3MeHeHUs NPONOPLIMI OTAEJIOB Tejla B IIPOLiecce pocTa.

KM — cpennsist nunusi. Hudpbl BBepXy moka3blBaloT, KaKylo 4acTb Teja
cocTaBJsieT royiosa. JlesieHusi, oTMeueHHble L paMu cripaBa, — COOTBETCTBUE
OTIEJIOB Tesa AeTell 1 B3POCIbIX; UU(MPHI BHU3Y — BO3PACT

HOBOPOX/IEHHOTO pebeHKa CcOoCTaBisieT '/, Macchl Tejaa, B TO
BpeMs KakK y B3pocyioro yejgoeka — '/ . JUIMHA KAIIEYHWKaA B
2 pasza 0oJbliie JJIMHbBI Tea, Y B3pOCJoro yejoBeka — B 4—4,5
pasa. Macca Mo3ra HOBOPOXIEHHOTO cocTaBisgeT 13—14% maccol
Tedxa, a y B3POCJIOro uejoBeKa JHIlb okKono 2%. boibuiumu
pa3MepaMy OTJIMYAIOTCS HAAMOYEUHUKU U TUMYC.

B rpymHom Bospacte (10 nHeit — 1 rom) Teno pedbeHKa pa-
cteT Hanbosree ObICTpo. [IpMepHO ¢ 6-TH MecsIieB HaYMHAET-
sl Mpope3bIBaHWE MOJIOYHBIX 3y00B. 3a MePBbIii rojl XKM3HU pa3-
Mepbl psila OPraHOB U CUCTEM JOCTUTralOT pa3MeEpOB, Xapak-
TEPHBIX 17151 B3pOCaoro (rja3, BHYTpeHHEEe yXO, LIEeHTpaJibHas
HepBHas cuctema). B TeueHre nmepBbIX JET KMU3HU OBICTPO pac-
TYT U pa3BUBAIOTCS OMOPHO-JABUTaTeJIbHbIN anmnapar, NmullieBa-
pUTeNibHAas, JbIXaTelbHasi CUCTEMBbI.

B nepuon pansero nerctsa (1—3 roga) npope3bIBalOTCS BCE
MOJIOUHBIE 3yObl U MPOUCXOAUT TMEPBOE «OKPYIJIEHUE», T.€. YBe-
JIMYEHWE MacChl Tejla OnepexkaeT PoCT TeJla B JUIMHY. BbIcTpo
MPOTpeccCUpyeT NMCUXUUECcKoe pa3BUTHE pedeHKa, peub, MaMsTh.
PebGeHok HauMHaeT OpUEHTUPOBATHCS B MPOCTpaHCTBE. B Teue-
Hue 2—3-To rofIoB XXU3HU POCT B IJIMHY MpeobiagaeT Hal yBe-
JIMYeHWEM Macchl Tea. B KoHIle mepruoaa HauMHaeTCsl mpope-
3pIBaHUE MOCTOSIHHBIX 3Y0OB. B CBSI3U ¢ OBICTPHIM pa3BUTUEM
MO3ra, Macca KOTOpOro K KOHIIY Iepuonaa gocturaet yxke 1100—
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1200 r, OBICTPO pa3BUBAIOTCS YMCTBEHHbIE CITOCOOHOCTH, Kay-
3aJIbHOE MBIIILICHUE, IJIUTEIbHO COXPAHSIETCS CITOCOOHOCTD y3-
HaBaHUS, OpUEHTAIMsl BO BpEMEHU, B JHSIX HEJEH.

B pannemu BniepeoM ieTcTBe (4—7 JIET) MTOJIOBBIE OTJNYUS (KPO-
Me MePBUYHBIX MOJIOBbIX TPU3HAKOB) MOUYTH HE BbIPAKEHBI,

B nepuon Broporo gercrsa (8—12 j1eT) BHOBBb IIpeo0JiagaeT
pPOCT B LIUMPUHY, OJHAKO B 3TO BpeMs HayMHaeTcs IOJIOBOE
co3peBaHUe, a K KOHILY Mepuoia yCUIMBaeTCsl pOCT Tejia B I -
HY, TeMIIbl KOTOPOTO OOJblIe y AeBOYEK.

ITporpeccupyer rncuxuyeckoe pa3BuTue aereii. PazpuBaetcs
OpUEHTAlIMSl B OTHOIIEHUU MecCsAleB W KaJeHIapHBbIX AHEH.
Hauunaercs mosioBoe co3peBaHue, Oojiee paHHEE y €BOYEK,
YTO CBSI3aHO C YCWJICHUEM CEeKPELUU XEHCKHUX IMOJOBBIX TOpP-
MOHOB. ¥ JeBouek B 8—9 jieT HauMHaeT pacuIupsITbCs Ta3 u
OKPYTJIAThCS Oelipa, YBEIMYMBACTCS CEKPELMsl CaIbHBIX XeJles,
MIPONUCXOIUT OBOJIOCeHMEe JoOKa. Y mampunkoB B 10—11 ner
HAuYMHAEeTCsl POCT FOPTaHM, SIMYEK U TOJOBOrO YjeHa, KOTO-
pEIii K 12 Togam yBermmauBaeTcs Ha 0,5—0,7 cM.

B moapoctkoBom Bo3pacte (12—16 1eT) OBLICTPO pacTyT U
pa3BUBAIOTCS MOJIOBbIE OPraHbl, YCUJIMBAIOTCA BTOPUUHBIEC 110~
JIOBbIE MPU3HAKU. Y JeBOYEK YBEJIMUMBAECTCS KOJUYECTBO BO-
JIOC Ha KOXe JIOOKOBOI 00J1acTH, TOSBJSIOTCS BOJOCHI B MO/ -
MBIILIEUHBIX BIaJWHAX, YBEJIMUMBAIOTCS pa3Mephl MOJOBBIX OP-
raHOB, MOJIOYHBIX XeJie3, IeJOUHasl peaklus BlIarajJlvuilHOro
ceKpeTa CTaHOBUTCS KUCJIOM, TIOSIBISIIOTCS MEHCTpYalluu, yBe-
JIMYMBAIOTCSI pa3Mephl Taza. Y MajJbuMKOB OBICTPO YBEJIMYMBA-
J0TCSI IMUKU Y TTOJIOBOH UJieH, BHavajle OBOJIOCeHUE J00Ka pas3-
BUBAETCS MO XEHCKOMY TUITy, HaOyXaroT rpyaHble Xxejie3bl. K
KOHIIYy OAPOCTKOBOro Iepuona (15—16 yier) HaumHaeTcs pocT
BOJIOC Ha JIMIle, Tejle, B MOAMBIIIEYHBIX BNaAWHaX, a Ha J100-
K& — MO0 MYXCKOMY TUIy, TMTMEHTUPYETCS KOXa MOILIOHKHU,
ele OOoJIbIe YBEIUUMBAIOTCSI MOJIOBBIE OPraHbl, BO3HMKAIOT
MepBble IAKYISAUN (HETTPON3BOJIbHbIE CEMSIU3BEPXKEHUS ).

B noapocTkoBoM Bo3pacTe pa3BUBAETCSl MeXaHUYeCKasi U CI0-
BECHO-JIOTMYECKasl MaMSTh.

IOHomeckuii Bo3pactT (16—21 roa) coBragaeT ¢ NepruoaoM
co3peBaHus. B aToM Bo3pacTe pocT M pa3BUTHE OpraHU3Ma B
OCHOBHOM 3aBepllaeTcsl, Bce amnmapaTbl U CUCTEMbl OPTaHOB
MPaKTUYECKU TOCTUTAIOT MOP(HOGYHKIIMOHATBHOM 3PEJIOCTH.

CrtpoeHue Tejia B 3pesiom Bo3pacte (22—60 j1eT) u3MeHsIeT-
cs MaJjio, a B moxwioM (61—74 roma) u crapueckom (75—90
JIeT) MPOCAeXMBAIOTCS XapaKTepHble JJIs 3TUX BO3pPAacTOB Te-
pecTpoOiiKM, KOTOpbIe M3ydaeT CIiellMajibHasi HayKa — TepOH-
ToJiorust (OT rpev.geron — cTapuk). BpemeHHbIe rpaHUILIbI CTa-
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pPEHUS BapbUPYIOT B IIMPOKUX TMPEACNax Y Pa3INYHBIX WHIUBU-
IyyMoB. B cTapyeckom Bo3pacte MPOUCXOAUT CHUKEHUE aaar-
TUBHBIX BO3MOXHOCTEI OpraHusma, usmMeHeHue MopPodyHk-
IIMOHAJbHBIX MOKAa3aTeJell Bcex anmnapaToB U CUCTEM OPTaHOB,
CpeIn KOTOPBIX BaXHEWIIass pojb MPUHAMICXKXUT UMMYHHOM,
HEPBHOW X KPOBEHOCHOU CHCTEMaM.

AKTHUBHBII 00pa3 XU3HU, PEryJsipHble 3aHATUS (bu3nyec-
KOU KyJbTypoll 3aMelJIsioT mpoliecc cTapeHust. OmHako 3TO
BO3MOXHO B TIpelesnax, OOYCIOBJIEHHbIX HAaCAEICTBEHHBIMU
daxkTopamu.

MyXuuHY OT XXEHIIIMHbI OTJIMYAIOT MOJIOBbIE MPU3HAKU (TabI.
2). OHu gensitcsl Ha TTepBUYHBIE (ITOJIOBBIE OPraHbl) U BTOPUY-
Hble (pa3BUTHE BOJIOC Ha JIOOKE, pa3BUTHUE MOJOUHBIX Xeje3,
U3MEHEHUs Trojoca U 1p.).

B aHaToMuu nMerOTCS MOHSITUS O TUMAX TEJIOCIOXEHUs. Te-
JIOCJIOXXEHUE OTpeAeNsieTcs] FTeHETUYECKUMU (HaCAeCTBEHHbI-
MU) (akTOpaMu, BIAUSIHUEM BHEIHEH cpeibl, COUMaTbHBIMU
YCIOBUSIMU. BBIAENSIOT TpY THUIIA TEJIOCIOXEHHUS YeJIOBeKa: Me-
30MopHbIii, OpaxuMopdHbIii 11 1omxoMopdHbiii. [ 1 pumvezomop-
¢uom (OT Tped. mesos — CpeaHuii, morphe — ¢opma, BUI) TUIIE
TeJ0CI0XeHUSI (HOPMOCTEHUKH) aHATOMUYECKUE OCOOEHHOCTU

Tao6nauma 2

HekoTopbie noJioBble OTJIMYMS MYKYMH (M) M JKeHIMH (K )

[Tokazarenu Tlon
M K

Hnvna tena Bonblire MeHblie
Macca tena Bonbiie MeHnbiie
TynoBuiie (oTHOCUTENbHBIE Kopoue JnvHHee
pasmepbl)
Koueunoctu {%%) JliiHHee Kopoue
Tneun Iupe Yixe
Taz Vxe Iupe
I'pymHas kietka [nuHHee, mupe Kopoue, yxe
Kusot Kopoue JlnuHHee
Macca MbiIiit Bonbie Menbiire
IMonkoxHast xupoBast Menbliie Bonbiie
KJIeTYaTKa
Koxa Tomue ToHbLIe
Bosnockt Bonbire Ha nuie, Menbiie, Ha

TYJOBHUIIE, KOHEY- | KMBOTE OTCYT-

HOCTSIX, OOMJIbHBIC | CTBYFOT

Ha JIOOKe U XUBOTE

o TIyIKa
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CTPOCHUS Tejla MPUOIMKAIOTCS K YCPEIHEHHBIM TOKa3aTessiM
HOpPMEI (C y4yeToM Bo3pacTta, moJja). Jluma opaxumopgprozco (0T
rped. brachys — KOPOTKUIT) TUIIA TEJIOCTOXEHUS (TUNePCTEHM -
K1) UMEIOT HU3KUU POCT, IIMPOKOE TYJIOBUINE, CKIOHHBI K
noyiHote. JlnapparmMa y HUX pacrmojiokeHa BbICOKO, CepIlle Je-
KUT Ha HEM MOYTHU IOIIEPEeYHO, JeTKUe KOPOTKHUE, MBILIIIBI
Pa3BUTHI XOPOLIO. Y JUIL doauxomop@Hoeo TUTIA TEIOCTOXEHUS
(ot rped. dolichos — NIIMHHBII) BBICOKMI POCT, IJIMHHBIE KO-
HeuyHoCTH. MycKynaTypa pa3BuTa ciabo. lmacdparma pacrosio-
J)Ke€Ha HM3KO, JIeTKMe IJMHHBIE, Cepalle PacloOXEHO ITOYTH
BEPTUKAJbHO.

AHaToMus 4esjoBeKa M3yyaeT CTpOeHUEe HOpMajibHOro (yc-
peIHEHHOro) 4YeJoBeKa, MO3TOMY TaKyl0 aHAaTOMUIO Ha3bIBa-
I0T HOpMaJibHOU. [yt ymoOCcTBa M3y4eHUsT TOJIOXKEHUST opra-
HOB, 4YacTell Tejla UCIIOJb3YIOT TPYU B3aMMHO IIEPIIEHIUKYIISIP-
Hble TUiockocTUu. Caeummanvras naockocms (OT rped. sagitta —
CcTpejia) BepTUKAJIbHO pacceKaeT Telo crepedud Hazan. Ppox-
maneras naockocms (OT NaT. from — 100) pacriojaraercs rnep-
MEHIUKYJISIPHO CaruTTaIbHOM, OPMEHTHUPOBaHa CIIpaBa HAJIEBO.
Topuzonmanvras naockocms 3aHUMAET MEPIIEHAMKYISIPHOE MO~
JIOXEHHE 10 OTHOIIEHMIO K IIEPBBIM IBYM, OHa OTIEJISIET Bep-
XHIOIO YacTh TeJla OT HUXHEH.

Yepes Te10 yesIoBeKa MOXKHO IIPOBECTHU OOJIBIIOE YMCIIO Ta-
KuX IUTockocTeil. CaruTTajJbHYIO IUIOCKOCTD, OTAEJISIONIYIO IIpa-
BYIO MOJIOBMHY T€Jla OT JIEBOM, HA3bIBAIOT CPEIUHHOM MJIOCKO-
ctbio. DpoHTaNbHAS IUIOCKOCTD OTIEISIET IIePEIHIO YacThb Tella
OT 3aJHEM.

B anatoMuu BBIOEISIOT TEPMUHBI cpedruii (MEOUATbHBINI,
JieXaluii 6rxe K CpeJUHHOU MIOCKOCTU) U 0O0Ko80ll (Nare-
paJIbHBIN, PACIIOJIOXKEHHBIN HA YIaJAE€HUU OT CPEIMHHOM ILJIOC-
KocTH). st 0603HaYeHUST YacTell BEpXHUX U HUKHMX KOHEY-
HOCTEeU IPUMEHSIIOTCSI TOHSTUS NPOKCUMAAbHBI — HAXOMSIINI-
cs OJIMKe K Havyaly KOHEYHOCTH, W OUCMAAbHbil — PACIOJIO-
>KEHHBIN Jajibliie OT TYJIOBUIIA.

I[Ipy u3yyeHUM aHATOMUM YIIOTPEOJISIOT TaKMe TEPMUHBI,
KaK TpaBbIi U JIEBBIN, OOJBIION U MaJIblif, TOBEPXHOCTHBIN U
TJ1yOOKUIA.

[Ipu ompeneneHUM y KMBOTO 4ejdoBeKa ITOJIOXEHUSI Opra-
HOB, MPOEKIIMM UX TPAHUII Ha MOBEPXHOCTU TeJla UCTIOIb3YIOT
BepTUKAJbHbIE JIUMHUU, TPOBEACHHBIE Yepe3 OmpelecHHBIS
Touku. [lepednss cpedunHas aunus TIPOBOAMUTCS MO CEpeIUHE
nepeaHell ITOBEPXHOCTU Tella. 3a0HAsS CpeOUHHAs AUHUS TIPOXO-
JIUT BAOJb OCTUCTBIX OTPOCTKOB MO3BOHKOB. O0e 3TU JNHWHUU
COEIMHSIOT IIpaByIO IIOJIOBUHY Tesla ¢ JieBoi. [lpasas u aesas
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epyourHble (0K0a02pyOUHHbIE) AUHUYU TIPOXOIST BIOJIb COOTBET-
CTBYIOIINX KpaeB TPYAWHBI. CpednekaouuuHas AUHUs TIPOXOIUT
BEPTUKAJIBHO Yepe3 CepearHy KIIOUMII. [loombiuieunbie (nepe-
OHss, cpedHss u 3a0HsAs) TUHUU TIPOBOMASITCS Uyepe3 CEpeauHy 1
COOTBETCTBYIOIIIME Kpas MOIMBITIICYHOM AMKU. JlommaTouHast Jim-
HUS TIPOXOIUT Yepe3 HWKHUM Yroi jonaTku. OKo040n0360HOU-
Has AuHUs TIPOBOAUTCS PSIIOM C TTIO3BOHOYHUKOM Yepe3 pebep-
HO-TTOTIEPEYHBIC CYCTaBHI.

Bonpoch fAJS1 MOBTOpPEHUS U CaMOKOHTpPOJS:

1. Yro Takoe 3urora? M3 4yero u rme oHa obpasyercsi?

2. N3 xakux 3MOpUOHAIBHBIX CTPYKTYp 0Opa3yloTcst 3KTOAEepMa U DHTO-
nepma? Kakue opraHbl U3 HMX pa3BUBAIOTCS B HajbHeMIeM?

3. Korma 1 u3 yero obpasyeTcsi CpelHuii 3apObIIIEeBbII JUCTOK?
. Kakue yacTu BBIAEJISIOT Y COMUTOB U y CIUITaHXHOTOMA?

5. Kakue ¢hakTopsl BAMSIOT Ha pa3BUTUE 3apobliia?

6. Kakue aHaToMuuYecKHe MPU3HAKU XapaKTEPHbI IJIs HOBOPOXAEHHOT0?

7. Kakue cuctembl M anmnaparbl OpraHOB ObICTpee pacTyT U pa3BUBAIOTCS Y
JeTeil, TOAPOCTKOB, B IOHOILIECKOM BO3pacTe?

~

8. HazoBure M3BECTHBIE BaM THIIbI TEJOCIOXEHHMSI W UX OTIMYUTEIIbHBIE
0COOEHHOCTH.

CTPOEHMUE TEJIA YEJIOBEKA

YenoBeuyecKMil opraHusM, IPEACTABISIONINNA COOO# eau-
HYI0, LEJOCTHYIO, CJIOXHO YCTPOEHHYIO CUCTEMY, COCTOUT U3
opraHoB U TKaHe#l. OpraHbl, KOTOpbI€ MMOCTPOEHBI U3 TKaHEH,
00BEeIVHEHBI B CUCTEMBI W ammaparbl. TKaHU, B CBOIO OYe-
penb, COCTOSAT U3 PA3IMYHBIX BUJOB KJIETOK U MEXKIETOYHOTO
BELLECTBA.

KIIETKI

Knerka — 5To 37eMeHTapHas, yHUBepcajibHas €QWHUILIA
XUBO# MaTepuu. KieTtka umeeT yrmopsiioueHHOe CTpOeHUE, CIOo-
coOHa MoJlyyaTb DHEPrui0 U3BHE U UCIOJb30BaTh €€ IJISI BbI-
TIOJTHEHUST TIPUCYIIUX KaXI0U KieTke pyHKumid. KineTtkn aktus-
HO pearvpyioT Ha BHEIIHUE BO3NEeNCTBUS (pa3apakeHus ), ydya-
CTBYIOT B OOMEHe BelllecTB, 00Ja1ai0T CIOCOOHOCThIO K POCTY,
pereHepaluu, pa3MHOXEHHUIO, Tiepeade reHeTuIecKoil nuHgop-
MalKu, TPUCTIOCOOIEHUIO K YCIOBUSAM BHEIIHEH Cpelbl.

Krnerku B opraHusMe 4dejoBeka pa3zHooOpa3HbI 1Mo dhopMme,
OHM MOTYT OBITh TIJIOCKMMU, KPYIJbIMUA, OBOUJAHBIMU, BEpeTE-
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HOOOpa3HbIMM, KYOMYECKMMU, OTpOoCTYaThIMU. PopMa KIIETOK
00YCJIOBJIMBAETCS UX TIOJIOKEHUEM B OpraHu3Me U (PyHKIIMEi.
Pa3zmepbl KeToK BapbUpYIOT OT HECKOJIBKMX MMKPOMETPOB (Ha-
npumep, Maibiii tuMpouut) 1o 200 MKM (SIHLIEKIIeTKA).

MeXKJIeTOUHOE BEILECTBO TPEACTAB/SIET COOOW IMPOMYKT
KUBHEESITEIbHOCTU KJIETOK M COCTOUT 13 OCHOBHOI'O BEIIIECT-
Ba U PacrojioKeHHbIX B HEM Pa3JIMYHbIX BOJIOKOH COEIUHU-
TEJIbHON TKaHU.

Hecmotpst Ha Oosibliioe MHOroodpasue, Bce KJIETKU WUMEIOT
001111Me MPU3HAKKU CTPOSHUSI U COCTOSIT U3 sipa Y 1IMTOILIa3-
Mbl, 3aKJIIOUECHHBIX B KIJIETOYHYIO OOOJOYKY — LIUTOJIEMMY
(puc. 3). O0oI0UKa KIETKM, WM KIICTOYHAsT MeMOpaHa (LivTo-~
JIeMMa, IUIa3MajeMma), OTTpaHWYMBAeT KIIETKY OT BHEIIHEM
cpennl. TomuHa 1uroseMmbl paBHa 9—10 uMm (1 HaHOMeTp
paBeH 10* M i 0,002 MmxMm). TloctpoeHa uToneMMa U3 Oe-
KOBBIX Y JIMIMMAHBIX MOJIEKYJl M TIPEACTaB/IsIeT coOOi Tpex-
CJIOMHYIO CTPYKTYpYy, HapyXHasl MOBEPXHOCTb KOTOPOM IO-
KpbITa TOHKO(UOPUJUIAPHBIM IIMKOKaIMKcoM. B cocTtaB riu-
KOKAJIMKCa BXOOST pa3ivyHbIe YIIEBOMAbI, KOTOPbIE 00pa3yloT
JUIMHHbIC BETBSILMECS LIETIOYKU IOMcCaxapuaoB. DTU TOJIM-
caxapubl CBS3aHBI ¢ OSIKOBLIMU MOJIEKY/IaMU, KOTOPHIE BXO-
JIIT B COCTaB LIUTOJIEMMBI. Y IIUTOJIEMMbl Hapy>KHbI 1 BHYT-
PEHHUI SJIEKTPOHHO-ILIOTHBIC TUIMAHBIE 10U (IJIACTUHKM)
MMEIOT TONIIIMHY OKOJIO 2,5 HM, a CPeOHU — DJIEKTPOHHO-
npo3padHbiii cjoil (ruapodoOHas 30Ha JUIIMIHBIX MOJie-
Kyl1) — OKoJIO 3 HM. B OmMimummoHOM ciioe [UTOJeMMBI HaXo-
JATCSI MOJICKYJIbI OeJiKa, HEKOTOPhIE M3 HMX IPOXOOST Yepes
BCIO TOJIIY KJIETOYHOM OOOJIOYKH.

LlutonemMma He TOJIBLKO OTHEINSIET KJIETKY OT BHEIIHEN cpe-
Jbl. OHa 3alMIIAeT KIETKY, BBITIOIHSIET PeLleNTOpHbIE (DYHK-
My (BOCOPUHMMAET BO3ACHCTBUS BHEIIHEN ISl KJIETKU Cpe-
JIbl), TpaHCMOPTHYIO yHKIMIO. Yepe3 LuToaeMMy MpOUCXO-
JUT TEPEHOC Pa3IMYHbIX BEILIECTB (BOIbI, HU3KOMOJIEKYJISIP-
HBIX COEIMHEHNI, MOHOB) KaK BHYTPb KJIETKU, TaK U 13 KJIET-
ku. IIpu 3atpare sHepruu (pacmeruiennu AT®) yepe3 UTO-
JIeMMy aKTMBHO TPaHCIIOPTUPYIOTCS pa3IMuHble OpraHuyecKue
BelllecTBa (aMMHOKMCJIOTHI, caxapa 1 Ip.).

LntoneMMa o0pasyeT TakKe MEXKJIETOYHbIE COEIUMHEHMS
(KOHTaKTHI) C COCETHUMU KJIeTKaMU. KOHTaKTbl MOIYT OBITh
MPOCTBIMU U CIOXKHBIMU. [TpocThie coemmHeHs ObIBAIOT B BUIE
3y0yaToro 1Ba, Korja BhIPOCThI (3yOLbl) LIUTOJEMMBbI OIHOMU
KJIETKY BHEAPSIIOTCS MEXKIY BHIPOCTAMU COCEAHEN KIeTKU. Mex-
Iy LIMTOJIEMMaMK COCEIHUX KJIETOK MMEETCSl MEeXKJIETOUHasI
menb mmpruHON 15—20 M. CiioXXHbIe KOHTaKTBI 00pa30BaHbI
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Puc. 3. CxeMa yabTpaMUKPOCKOIMYECKOTO CTPOEHUS KIeTKU: 1 — 1uTo-
JemMMa (TTa3MaTudeckass MeMOpaHa), 2 — MUHOLMTO3HbIE TY3BIPbKU, 3 —
LIeHTpocoMa (KJIETOYHBIN LEHTP, IUTOLEHTP), 4 — TUajoriasMa, 5 — 3H-
JoTuta3MaThyeckas ceTb (a2 — MeMOpaHbl 3HAOIMIA3MATUYECKO CeTH, 0 —
pubocoMbl), 6 — s1Apo, 7 — CBSI3b MEPUHYKJIEAPHOTO IMPOCTPAHCTBA C MOJIO-
CTSIMM 9HJIOTIIAa3MaTUIECKOM ceTH, 8 — simepHble TTOphl, 9 — supeimko, 10 —
BHYTPUKJIETOUHBIN ceTJaThiii ammapaT (Komrmieke [ompmku), 11 — cekpe-
TOPHBIE BaKyoau, 12 — mutoxoHapuu, 13 — nu3ocomsbl, 14 — Tpu mocieno-
BaTeJbHbIE CTaguu (parouurtosa, 15 — CBsA3b KIETOYHOI OOOJIOYKHM (LIMTO-
JIEMMBI) C MeMOpaHaMU 3HIOTUIa3MaTUYECKOUN CeTh

WU TJTIOTHO TIPUWIEXAIIUMU APYT K APYTY KJIETOUYHBIMU 000109 -
KaMU COCEIHUX KJIETOK (MJIOTHbIe KOHTAKThI), WJIU HaIUYUEM
MEXIy COCETHUMMU KJIETKaMU TOHKOMUOPUIIISIPHOTO BellleCTBa
(mecmocombl). K npoBoasiiimM KOHTaKTaM OTHOCSITCSI CUHATIChI
Y 1IeJIEBUIHbIE KOHTAKThl — HEKCYChI. Y CUHAICOB MEXY LM -
TOJIEMMOI COCEIHUX KJIETOK MMeEeTCs 1Ieib, Yepe3 KOTOpYylo
MPOVICXOUT TPAHCTIOPT (Mepeaadya BO30YKIECHUST U TOPMOXKeE-
HUS) TOJBKO B OJJHOM HaIlpaBJIeHUU. Y HEKCYCOB IIeJIEBUTHOE
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MMPOCTPAHCTBO MEXIY COCEMHUMU LUTOJIEMMAMHU Pa3IeIeHO Ha
OTJeJIbHbIE KOPOTKHWE Yy4aCTKU CIEIUATbHBIMU OEIKOBBIMU
CTPYKTYpaMHu.

IMuronna3mMa HeoqHOPOMHA MO CBOEMY COCTaBy, OHa BKIIIO-
YyaeT B cels ruagorjasMy U Haxoasiuecs B Heil opraHesuibl U
BKJIIOUCHMUS.

I'manomnasma (ot rped. Ayalinos — TIpo3padHbIii) oOpa3yeT
MaTpUKC LIMTOIUIa3Mbl, €€ BHYTpeHHIOO cpeny. CHapyxXu oHa
OTrpaHUYeHa KJIETOUHOU MeMOpaHOil — 1uToaeMMmoit. ['nano-
IUta3Ma MMeeT BUJ TOMOTE€HHOTrO BEIEeCTBa, MPEACTaBIsIET CO-
001 CJIOXHYIO KOJUIOUJAHYIO CUCTEMY, COCTOSIIIIYIO U3 OEJIKOB,
HYKJIEMHOBBIX KUCJOT, TOJUcCaxapuaoB, (GepMEHTOB U IPYTUX
BEIIECTB.

BaxwHeiiasg ponap ruajoria3Mbl COCTOUT B OOBbEOAWMHEHUU
BCEX BHYTPUKJIETOUHBIX CTPYKTYp U B OOECTEeYEeHUU UX XUMMU-
YECKOT0 B3aUMOJMEICTBUS IPYT ¢ ApyroM. B ruanorasme cuH-
TE3UPYIOTCS O€NKU, HEOOXOAUMbIE ISl XKU3HEAESTEIbHOCTU U
¢dyHKIUI KJIeTKU. B ruanomniasMe OTKIaAbIBAIOTCS TJTMKOTEH,
KUPOBbIE€ BKJIIOUEHUS, COAEPXKUTCS IHEPTeTUUECKUid 3amac —
MOJIEKYJIbl afeHO3UHTpUdocdopHoit Kuciotsl (ATD).

B ruamomniasMe pacmosiararoTcsi OopraHeJUTbl 00IIero Ha3Ha-
YEeHUs, KOTOpble MMEIOTCS BO BCEX KJIETKaX, a TakXe Herno-
CTOSITHHBIE CTPYKTYpbl — IIATOILUIa3MaTUYECKUE BKITIOUECHUSI.
B uuciio opraHenn BXoasiT MUTOXOHIAPWUU, BHYTPEHHUN ceTya-
THIM anmapaTr (KoMIuieke ['oJbaXu), MUTOUEHTP (KJIETOUHBIN
1IEHpP), 3epHUCTAas U He3epHUCTas dHJ0IIa3MaTudyeckas CeTu,
pubocoMbl, TU30cOMbI. K BKIIIOUEHUSIM OTHOCSITCSI TJIMKOTEH,
O€eJIKU, XUPbl, BUTAMUHBI, IUTMEHTHbIE BElECTBA M JIPYrue
CTPYKTYDHI.

Oprane/uiaMm Ha3bIBAIOT CTPYKTYPbl IIMTOIJIA3MbI, ITOCTO-
SIHHO BCTpevawlirdecsl B KJIETKaXx W BBHIMOJHSIOUINE OTpese-
JICHHbIE XKM3HEHHO BaXKHble (PyHKLMU. PazninyaioT opraHeibl
MeMOpaHHbIe U HeMeMOpaHHble. B KileTKax ornpenesieHHbIX TKa-
HEU BCTpeyvaloTcsl CIielMaJbHble OpraHesJibl, HalpuMep MHUO~
(buOpUILIIBI B CTPYKTYpax MbIIIEYHON TKaHMU.

Membpannsie opeanennbi — 3T0 3aMKHYThIE OJMHOYHBIE WU
CBSI3aHHBIE APYT C APYTOM MUKPOCKOMUYECKON BEIUYMHBI MO-
JIOCTU, OTTpaHWYEHHbIE MEMOpPaHOU OT OKpYyXalollel UX rua-
Jioria3dMbl. MeMOpaHHBIMU OpraHeJlJIaMU SIBJISIIOTCS MUTOXOH-
IpUK, BHYTPEHHUM ceTyaThiil anmapaT (KoMmrieke [oiabmku),
9HAOIUIa3MaTUYeCKasl CeTh, TIM30COMBI, TEPOKCUCOMBI. DHAOTI-
JlazamMaTtudeckasl CeThb MoApa3aessieTcsl Ha 3epHUCTYIO U He3ep-
Huctyo. O6e oHM 00pa3oBaHbl IIUCTEPHAMMU, MYy3bIPbKAMU U
KaHajlaMU, KOTOpble OrpaHUYEHbl MEMOPAHON TOJIIIMHON OKO-
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0 6—7 HM. DHIOIIa3MaTHYECKYIO CeTh, K MeMOpaHaM KOTO-
poli MpUKpeIJieHbl puOOCOMBI, Ha3bIBAIOT 36PHUCTON (ILIepo-
XOBaTOl) 3HIONJIa3MaTUYecKoil ceTblo. Eciau HeT pubocom
Ha TMOBEPXHOCTHM MeMOpaH — 3TO TJalkasl 3HIoMiazMaThye-
cKasl CeTb.

MeMOpaHbl HAO0TIa3MaTUYECKOM CeTH yJacTBYIOT B TpaHC-
MopTe BellecTB B KjeTke. Ha pubocomax 3epHMCTONM SHOO-
MJ1a3MaTUYECKON CEeTU OCYIIECTBISIETCS CUHTE3 OeJKOB, Ha
MeMOpaHax TJaAKoW 3HIOMIa3MaTUYECKOW CETU CHHTE3UpPY-
J0TCSI TJIMKOTEH U JIMTIUABI.

Buympennuii cemuamotii annapam (komiiekc ['onbaxu) 00-
pa3oBaH MeMOpaHaMu IUIOTHO JIeXallUX IMIOCKUX LMCTEPH U
pacmnoyIoKeHHbIX MO UX Mepudepru MHOTOUMCIEHHBIX METKUX
My3bIPbKOB (BE3UKYJ). MecTa CKOTUIEHUS 3TUX MEMOpaH ToJy-
YUJM Ha3BaHWe JUKTUOCOM. B omHy nukTuocomy BXxoauT 5—I10
TJTIOCKUX MEMOpPaHHbBIX LIMCTEPH, pa3JeJeHHbIX MPOCIoiKamMu
ruajorjadMbl. MemMOpaHbl BHYTPEHHETO CET4YaToro armrapara
BBIMOTHSIOT (PyHKIIMU HAKOTJIEHUST, XUMUYECKOU MepecTpoit-
KU BEUIECTB, KOTOPbIE CUHTE3UPYET DHAOIIa3MaTUYeCKasi CETh.
B uucrepHax kommiekca ['odbIkKu CUHTE3UPYIOTCS IMOJIMcaxa-
pUIbl, KOTOPbIe 00pa3yloT KoMILIeKc ¢ OenkamMu. Kommiekc
lonbmky ydacTBYeT B BbIBEAEHUM CUHTE3UMPOBAHHBIX BEIIECTB
3a TMpeaesbl KIETKU U SBJSIETCS UCTOUHUKOM (hopMUpOBaHUs
KJIETOYHBIX JIM30COM.

Mumoxondpuu WMEIOT TJAAKYyl0 BHEIIHIOI MeMOpaHy u
BHYTPEHHIOIO MeMOpaHy C BbIMSIYMBAHUSIMUA B BUIE T'peOHeEl
(kpucT) BHYTpb MUTOXOHApUHU. CKJIaA4aTOCTh BHYTPEHHEH MU -
TOXOHAPUAIbHONW MeMOpaHbl CYIIECTBEHHO YBEJIUYMBAET €e
BHYTPEHHIOIO TTOBEPXHOCTh. BHeEIIHsIS MeMOpaHa MUTOXOH/I-
pUU OTHejieHa OT BHYTPEHHE! Y3KUM MeXMeMOpaHHbIM MpoO-
cTpaHCcTBOM. [1010CTh MUTOXOHAPUM MEXTY KPUCTaMM 3aMoJI-
HsIET MaTPUKC, UMEIOIIMI TOHKO3epHUCTOE cTpoeHue. B ero
coctaB BxomdaT MoJjekyabl JHK (me3okcupuboHyKIeMHOBOM
KHCJIOThI) U MUTOXOHApUaIbHbIe puOOCOMBI. [TomepeuHrK Mu-
TOXOHIpPUU cocTaBisgeT B cpeaHeM 0,5 MKM, a IJIMHA JOCTUTa-
eT 7—10 MkM. OcHOBHOM (DYHKIIMEl MUTOXOHAPUI SIBIIETCS
OKMCJIEHWE OPTaHUYECKUX COEAUHEHUIM U UCTOJIb30BaHUE OC-
BoOOXIalIIecss MpU 3TOM 3HEPrUM ISl CUHTE3a MOJIEKYJ
ATO.

Jluzocomsl — 3TO MIAPOBUAHBIE CTPYKTYphl pazmepamu 0,2—
0,4 MKM, orpaHuYeHHble MeMOpaHoii. Hanuuue B 113ocomax
TUIPOJIUTUYECKUX (PEPMEHTOB (TUAPOJIA3), paclICTUISIIONIMX pa3-
JIMUHbIE OWOMOJMMEDDBI, CBUIAETEIbCTBYET 00 Y4acTUM MX B
rpolieccax BHYTPUKJIETOUHOTO TepeBapruBaHUsI.
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Ilepokcucombr (MUKPOTEIIbIIA) TIPEACTABIISIOT CO00I HEOOIb-
mue Bakyosu pazMmepamu 0,3—I1,5 MKM, orpaHUYeHHbBIE MEM-
OpaHoIi U cojaepxKalle 3epHUCTBI MaTpukc. B aToM maTpukce
TPUCYTCTBYET KaTajlaza, pas3pyllaioiias MepeKruch BOIOPOIaA,
0o0pa3ylollytocsi Mpu AefHcTBUU (PEPMEHTOB OKHCIUTEIHLHOTO
Jle3aMUHUPOBAHUS aMUHOKUCIIOT.

K nemembpanuvim opeanessam OTHOCSTCS pUOOCOMBI, MUK~
pOTpyO0OYKHU, HMEHTPUOIM, MUKpPOGUIaMEHThl U Apyrue odpa-
30BaHusl. Pubocombl SIBASIIOTCSI 3J€MEHTApHBIMU armapaTaMu
CUHTEe3a 0CJIKOBBIX, MOJUMNENTUAHBIX MoJIeKyn. CocTosT pubdo-
COMBI M3 TpaHyJ1 puboHyKiIeonporenaa (muamerpoM 20—25 HM),
B 00pa30BaHNM KOTOPBIX y4acTBYIOT Oenku 1 Mojekysnsl PHK.
Hapsay ¢ onMHOYHBIMY pUOOCOMaMU B KJIETKaX UMEIOTCS TPpYyIl-
bl pUOOCOM (TMOJUCOMBI, TTOJTUPUOOCOMBI).

Mukpompybouku pacroyiaraloTcsl B UTOILIa3Me KJeTokK. OHU
MpeacTaBiasoT coOOi MoJible LUAMHIAPHl AMaMETPOM OKOJIO
24 uM. OOpa3zoBaHbl MUKPOTPYOOUKM OejKaMu TyOyJIWHAMMU.
B uurTormyiiazMe MUKpPOTPYOOUKU OOpa3yroT LIMTOCKENET U ydyac-
TBYIOT B ABUTATEIbHBIX (PYHKIMSIX KIETOK. MUKPOTPYOOUKU MO/~
NepXuBaloT (OPMY KJIETOK, CIOCOOCTBYIOT OpUEHTHPOBAHHBIM
UX IBUXEHUSIM. MUKpPOTpYOOUKU BXOMAST B COCTaB LIEHTPUO-
Jiell, BepeTeHa eJIeHUsT KJIeTKU, 0a3ajibHbIX TeJiell, XTYTUKOB,
pEeCHUYEK.

Ilenmpuoau TNpeacTaBASIOT cCOOOU TMOJble LWIMHAPHI Aua-
MeTpoMm okosio 0,25 mkm u miuHou 10 0,5 MxMm. CTeHKU LeH-
TpUOJIel MOCTPOEHbl M3 MUKPOTPYOOUEK, KOTOpbie 00pa3yioT
IeBsATh TpuiieToB (9*3), coeAMHEHHBIX APYr ¢ Apyrom. JIBe
LIEHTPUOJIHU, JieXallMe MOoJ MPSIMbIM YIJIOM JIPYT K JIpyry, o0-
pa3yloT auIuiocoMy. Bokpyr neHTpuoseit (IUIIocoMbl) Haxo-
IUTCs LeHTpocdepa B BUle OECCTPYKTYPHOTO IUIOTHOTO 000/1-
Ka C OTXOMSIIMMHU OT HEro paguapHoO TOHKUMU (HUOpUIIIaMU.

Lentpronu u meHTpochepa BMeCTe 00pa3yioT KIECTOUHBIN
1eHTp. Ilpu MOAroToBKE K MUTOTUYECKOMY AEJIEHUIO YUCIO
LIEHTPUOJIE B KJIETKE yIBauBaeTCs.

LleHTpuonu ydyacTByloT B (OpMHUPOBAHUU BepeTeHa nefie-
HUS KJETKU U afrapaToB €€ ABUXEHUST — PECHUYEK U XIYTU-
KOB. PeCHUYKYU M XTYTUKU SIBJASIIOTCS IMJIMHAPUYECKUMU Bbl-
pOCTaMU LIMTOTIIa3Mbl, B LIEHTPE KOTOPBIX HAXOAUTCS CUCTEMa
MUKPOTpPYyOOUEK.

Muxkpoghunsamenmor IPEACTABISIIOT cO00K TOHKUE (5—7 HM)
0eIKoBble HUTH, pacriojiaraloiiecs B BUae MyYKOB WU CJIOEB
MPEUMYIIECTBEHHO B Mepudepruueckux oTaenax KieTku. B co-
CcTaB MUKpOoGhUIaMEHTOB BXOJST pa3jiMuHble COKpPATUTEJbHbIE
0eJIKU: aKTUH, MUO3UH, TPOMOMUO3UH. MuKpoduiaMmeHTbI
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BBITIOJTHSTIOT OMOPHO-ABUTATENIbHYIO (hyHKIIMIO KJIeTOK. [Ipome-
KYTOUHBIE (UIIAMEHTHI, WX MUKPO(DUOPUIIIBI, TOJIIIMHOMN
okoj0 10 HM MMEIOT pa3JIMYHBIA COCTaB B pa3HBIX KJIETKaX.
B snurennanbHBIX KiieTKax (pUIaMeHTHI IIOCTPOEHBI M3 OEIKOB
KEpPaTUHOB, B MBIIIEYHbIX KJIETKAaX — U3 JeCMHWHA, B HEPBHBIX
KJIeTKax — M3 0eakoB Helipodubpuui. [TpomexxyTouyHble MUK-
poduIaMeHThI TakXe SIBJISIIOTCS OMOPHO-KapKAaCHBIMU CTPYK-
TypaMH KJIETOK.

BkitoueHus1 1MTOMIA3Mbl KJIETOK CIYyXaT BpPEeMEHHBIMU
CTPYKTYypamMu, OHHM o0O0pa3yloTcs B pe3yjbTaTe AesITeIbHOCTH
KJIeTKU. Pa3nmyalor BKIIIOYEHUS TPOPUIECKHE, CEKPETOPHBIE U
nmurMeHTHbIe. Tpoduuyeckne BKIIOYEHUs OBIBAIOT OEJIKOBBIMMU,
KMPOBBEIMU U yIiieBOOHbBIMUA. OHM CIIyKaT 3alacaMy IUTaTe/Ib-
HBIX BEIIECTB, HaKaruiMBaloTcs KiaeTkoi. CeKpeTOpHbIe BKIIIO-
YeHMST ABJISIOTCS MPOAYKTaMH (PYHKIMU XKEJIE3UCThIX KIIETOK,
comepXaT OMOJIOTMYECKM aKTMBHBIE BEIIECTBA, HEOOXOAMMbIE
opraHusMmy. IIMrMeHTHBIE BKIIIOYEHMUSI — 3TO OKpallleHHBIE
BEIlIECTBa, HEOOXOMMMBbIE OPraHU3MY, KOTOPbIE CKarlIMBalOTCS
B KjIeTKe. [IMTMeHT MOXeT OBITh 3K30T€HHOI'O IIPOMCXOXKICHMS
(kpacutenu u Op.) W DHOOTEHHOro (MeJaHWH, TeéMOIJIOOWH,
OMJLTMPYOMH, TUIO(MYCLUH).

Anpo xnerku. fmpo sBiseTcsl 00s13aTE€IbHBIM DJIEMEHTOM
KJIETKW,0HO COJEPXKUT TeHETUYECKYI0 MH(MOPMALMIO U pery-
JIMpyeT OeNKOBBIA cuHTe3. ['eHeTmueckass MH@OpMaLUs 3a10-
JKE€Ha B MOJIEKYJIaX JIe30KCUPpUOOHYKIenH0301 KncaoTel (JJHK).
IIpu geneHny KiIeTKU 3Ta MHQOPMAalMs B PaBHBIX KOJIMYECTBAX
repenaeTcst JOYepHUM KieTkaMm. B saape mmeercst cOOCTBEHHBIN
anmapaT OeJIKOBOI0 CHUHTE3a, KOHTPOJUPYIOIINIA CUHTETUYEC-
KKe mpolecchl B muToruiazme. B sape Ha momnekynax JIHK Boc-
MIPOM3BOISTCSI pa3IMYHbIe BUIOBI PUOOHYKJIEMHOBOM KMCIOTHI
(PHK) — umndopmanmoHHoOl, TpaHCTIOPTHOM, puOOCOMHON.

Anpo Hemensmeiics Kierku (MHTepda3HOE) dalle NMeeT
chepruecKyo UKW OBOUIHYIO (DOPMY M COCTOUT U3 XpOMaTH-
Ha, SIAPBIIIKA, KapuoIia3Mbl (HYKJIEOILIa3Mbl), OTIpaHUYECH-
HBIX OT LIMTOIUIA3Mbl SIAEPHOI 000JI0YKOIA.

XpomatuH MHTepGha3HOTO Sapa MPEeacTaBiIsieT co0oil Xpo-
MOCOMHBIN Marepuajl — 3TO pa3pbIXJIEHHbIE, NEKOHIEHCUPO-
BaHHBIE XpOMOCOMBI. JIeKOHIEHCHPOBAaHHBIE XPOMOCOMBI Ha-
3bIBAIOT 3YXpPOMATUHOM. TakuMm 00pa3oM, XpOMOCOMBI B sipax
KJIETOK MOTYT HAXOIUTHCS B IBYX CTPYKTYPHO-(YHKIIMOHATIBHBIX
coctossHUsIX. [Ipu MeKOHAEHCUPOBAHHOU (opMe XpPOMOCOMBI
HaXoIsITCs B pabovyeM, aKTMBHOM COCTOSIHUM. B 3T0 Bpems oHmM
YYacTBYIOT B IIpolieccaX TPaHCKPUIILUUU (BOCHPOMU3BEACHUS),
perutukannu (ot jat. replicatio — MoBTOpeHME) HYKIIEMHOBBIX
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kucnot (PHK, JIHK). XpoMocoMBbl B KOHIEHCUPOBAHHOM CO-
CTOSIHUM (IUIOTHOM) HEaKTUBHBI, OHM YYacTBYIOT B pacrpe-
JeJIeHUU U MepeHoce reHeTuYecKol nHopMalluM B JOYepPHUE
KJIETKU TIPU KJIETOYHOM JeJeHnUu. B HauvanbHbIX dazax MUTO-
TUYECKOTO JeNIeHUsI KJIETOK XPOMaTUH KOHIEHCUpyeTcs, 00-
pa3ysi BUIMMbIE XPOMOCOMBI. ¥ yejioBeKa coMaTUYeckKue KieT-
KU copepxat 46 xpomocoM — 22 Tapbl TOMOJOTMYHBIX XPOMO-
COM U JIBE MOJIOBbIE XPOMOCOMBI. Y XXEHIIUH TOJOBbIE XPOMO-
CcoMBbI mapHbie (XX-XpOMOCOMBI), ¥ My>XXUMH — HemapHbie (XY-
XPOMOCOMEBI).

Sopbiuko — 3TO TMJIOTHOE, MHTEHCUBHO OKpalllMBalolleecs
oOpa3oBaHHUE B Sape, OKpYyIJioit popMbl, pazmMepaMu 1—5 MKM.
COCTOUT SAOPBIIIKO U3 HUTYATHIX CTPYKTYp — HYKJIEOMPOTEU-
noB u neperteratonuxcs Huter PHK, a Takxkxe mpemiect-
BEHHUKOB PUOOCOM. SIAPBIIIKO CIYXKUT MECTOM OOpa3oBaHUs
pubOCOM, Ha KOTOPBIX CUHTE3UPYIOTCS TOJUIMENTUIHbIE [ETU
B LIMTOIJIa3M€ KJIETOK.

Hykaeonnazma — »>JIeKTpOHHO-IIpO3payHas 4acThb sapa,
MpeacTaBiseT cobol KOJJIOMAHBIM pacTBOpP OEJIKOB, OKpyXa-
IOIIUIA XPOMATUH U SIAPBILIKO.

SHoepnas obosouka (HYKJI€OJeMMa) COCTOUT M3 BHEIIHEH
siAepHO MeMOpaHbl U BHYTPEHHEU simepHOl MeMOpaHBbI, pa3-
JIeJIEHHBIX MepPUHYKJIeapHbIM MPOCTPpaHCTBOM. B simepHoit 060-
JIOUKE MMEIOTCS TOPbI, B KOTOPBIX pacIliojiaralorcsl 0eaKoBbIe
IpaHyJibl 1 HUTU (MOPOBBII KOMIIEKC). Yepes simepHble TTOPbI
MMPOMCXOINT M30MpaTENIbHBIM TPaHCIOPT OEIKOB, OOECIIEUM-
BalOIIM MPOXOXIeHWEe MaKpOMOJEKYJ1 B LIUTOIIa3My, a TakK-
)K€ OOMEH BeIECTB MEXIYy SIPOM M IMTOILIa3MOM.

JleneHue KJIETOK (KJIETOYHBIN LIMKJT)

Poct opranmsma, yBenuyeHue 4KciIa KJIETOK, UX Pa3MHO-
KeHUe TTPOUCXOAIT myTeM neeHusi. OCHOBHBIM CIIOCOOOM Je-
JIEHUS KJIETOK B YeJIOBEYECKOM OpTraHU3Me SIBJISIOTCS MUTO3 U
Meiio3. IIpouecchl, IPpOUCXOOSIINE IIPU 3TUX CIIOCODax aee-
HUS KJIETOK, MTPOTEKAIOT OJUHAKOBO, OJHAKO OHU MPUBOIMIT K
pasHBIM pe3yiabTaTaM. MUTOTUYECKOE deJieHEe KIETOK IIPUBO-
JUT K YBEJIUYEHUIO YUCa KJIETOK, K pOCTy opraHm3ma. Takum
cnocoboM obecrieunBaeTcsl OOHOBJICHUE KIIETOK IIPU UX M3HO-
ce, rubenu. (B HacTosee BpeMsl U3BECTHO, UTO KJIETKU 3IH-
JIepMHUca XKUBYT 3—7 THEM, SpUTPOUUTH — 10 4 MecsieB. He-
PBHBIE U MBIIIEYHbIE KJIETKM (BOJIOKHA) XXMBYT B TeYeHUE BCeit
KU3HU 4YeloBeka.) biarogapss MUTOTUYECKOMY IEJICHUIO J10-
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YyepHUe KJIETKU ToJIyyaloT Habop XpOMOCOM, UAEHTUYHBIN Ma-
TEPUHCKOMY.

IIpu Meiio3e, KOTOpbIli HAOMIOMAeTCs Yy TTOJOBBIX KJIETOK, B
pe3yibTaTe UX IejJieHUs 00pa3yloTcsl HOBbIE KJIETKM C OJMHap-
HBIM (TarIOUJHBIM) HAOOPOM XPOMOCOM, YTO BaxKHO JJIS Me-
penayy reHetuyeckoit uHdopmaruu. [1pu ciIussHUM OMHOM MO~
JIOBOM KJIETKY C KJIETKOW MPOTHBOTIOJOXHOTO MoJia (IIpu OILIo-
JOTBOPEHMM) HAOOP XPOMOCOM YABaMBaeTCs, CTAHOBUTCS MOJI-
HBbIM, TBOWHBIM (AUTIOUAHBIM).

Meii0o3 — TIpencTaBisieT co00ii cBoeoOpa3Hoe AeeHNe, KOr-
Jla U3 OIHOTO 00pa3yeTcsl YeThIpe MOYEPHUX SiApa, B KaxXIoM
U3 KOTOPBIX COAEPXKWUTCS BIBOE MEHBIIE XPOMOCOM, YeM B
MaTtepuHCcKoM sinpe. [Tpu Meito3e MpoucXoouT IBa MocjeaoBa-
TeJbHBIX (MEHOTUYECKUX) HeJieHus KJeToK. B pesynbrare
U3 JIBOMHOro (OIUIUIOMAHOIO) Yucjiaa XpoMocoM (21m) obpa3sy-
eTcs omuMHapHBIM (TartonaHbli) Habop (In). Meito3 mpouc-
XOAUT TOJIBKO TMPU JAeJeHUM TIOJOBBIX KJIETOK, MPU 3TOM CO-
XpaHseTcsl MOCTOSSHHOE YMCIO0 XPOMOCOM, 4YTO obecrieuuBaeT
repenayy HacjlelCTBEeHHOW WH(OpMallMM OT OZHOM KJIETKU
JIpyroi. Y Bcex KJIEeTOK MpU pa3MHOXEHUU (AejieHuu) HaOIo-
JaloTCsl U3MEHEHUs, YKJIalblBaloliecsl B paMKax KJIeTOYHOTO
1070°9

KiieTounbM IMKI0M Ha3bIBaIOT IMTPOIIECChI, KOTOPbIE TPOUC-
XOAST B KJIETKE MpPHU MOATOTOBKE KJIETKU K AEJICHUIO U BO Bpe-
M JeJIeHus, B pe3yabTaTe KOTOPOro ojfHa KjeTka (MaTepuHc-
Kasi) AequTcsl Ha ABe AouyepHue (puc. 4). B kiieTouHoM 1uKIIE
BBIIEJISIOT MOATOTOBKY KJIETKM K NejJeHuio (nHTepdasy) u
MUTO3 (Mpoliecc AeICHUST KIIETKHU).

B unrepdasze, xoropas anutcsi npumepHo 20—30 yacos,
yIBauBaeTCs Macca KJIeTKUM U BCeX €€ CTPYKTYPHBIX KOMIIO-
HEHTOB, B TOM 4ucJie [leHTpuoaei. [Ipoucxonut pemankamus
(TTOBTOpeHUE) MOJEKYJ HYKJIEMHOBBIX KUCIOT. Poautenbckas
uens JHK cayxut Matpuueit ajasg cuHTe3a JOYEPHUX AE30-
KCUPUOOHYKIIEMHOBBIX KMCAOT. B uTore perimkanuu Kaxmiaas
u3 aByx gouyepHux mosekya JJHK cocrout u3z omHoit ctapoii
U OHOU HOBO# 1enu. B meproa moaroToBKM K MUTO3Y B KJI€T-
K€ CHMHTE3UPYIOTCS O€NKU, HEeOOXOAUMbIe IS NeJeHUST KIIeT-
ku (MuTo3a). K KoHIly nHTepdha3bl XpOMaTUH B siApe KOHIAEH-
CHPOBaH.

Muro3 (OT rped. mitos — HUTH) IPEACTaBIIsSIeT COO0M mepu-
oll, Koraa MaTepuHCKasl KJIeTKa pa3ielisieTcsl Ha IBe JOUepHue.
MutoTtuyeckoe AejeHue KJIETOK O0ecrneyrMBaeT paBHOMEpPHOE
pacmnpenefieHue CTPYKTYp KJIETKHU, ee sSIepHOro BellecTBa —
XpOMaThHA — MEXIY IBYMs TOYEPHUMM KJeTKaMu. JliuTesb-
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Puc. 4. Cranun
muto3a. [lokazaHbl
KOHJIEHCALUST XpOMa-
TUHA ¢ oOpa3oBaHU-
eM XpoMOcoM, oGpa-
30BaHME BepeTeHa Jie-
JIEHUsI U paBHOMEp-
HOE pacripeiesieHue
XPOMOCOM U LIEHTPU-
oJieil 1o JABYM Jouep-
HUM KJIETKaM.

A — uHTepdasa,
B — npodaza, B — me-
tadaza, I' — aHadaza,
JI — tenodasza, E—
no3aHsis Testodasa.

1 — gapbllIKO,
2 — UEeHTPUOAH, 3 —
BEPETEHO IeJeHus,
4 — 3Be3ma, 5—
simepHasi  000J104Ka,
6 — KuHeToxop, 7 —
HeTNpepbIBHbIE MUK-
poTpy6ouku, 8, 9 —
XpoMocombl, 10—
XpPOMOCOMHBIE MUK-
porpy6ouku, 11—
dopmupoBaHue -
pa, 12 — 6Gopo3na
npobnenus, 13 —
MYy4oK aKTUHOBBIX
HuTteit, 14 — ocra-
TOYHOE (CpemrMHHOE)
TeJblie

HOCTBb MUTO3a — OT 30 MUHYT 10 3 9yacoB. MUTO3 moapas3mes-
0T Ha Tpodasy, Metadaszy, aHadasy, Teaodasy.

B npodasze mocteneHHO pacranaeTcs SAPBIIKO, [HEHTPUO-
TN PacXomsaTcs K IOJI0caM KJIETOK.

B mertadaze paspylaercs simepHasl 000710YKa, XpOMOCOM-
Hble HUTH HAIIPaBJILdIOTCA K IIOJI0CaM, COXpaHss CBSI3b C 9KBa-
TOPUAJILHOM 00J1acThi0 KJIeTKU. CTPYKTYphl SHIOIJIa3MaTude-
CKOM cetv M KoMmruiekca [oibIXu pacnagaloTcs Ha MeJIKHe
IMy3bIpbKU (BE3UKYJIBI), KOTOPHIE BMECTe C MUTOXOHIAPUSIMU
pacnpenesioTcs: B o0e IOJOBUHBI Iedleiics KIeTKU. B KoH1le
MeTadasbl Kaxaas XpOMOCOMa HaUYMHAET PacIICIUISATLCS IIPO-
IOJILHOM 11IEJIbI0 Ha JBE HOBbIE TOYEPHUE XPOMOCOMBI.

B anadaze XxpoMOCOMBI OTAENSIOTCS APYT OT ApPyra U pacxo-
ISITCSI K TIOJIFOCAM KJIETKHA CO CKOPOCThIO 10 0,5 MKM/MUH.

26



B Ttenodase xpomocomsl, pasolieniirecs K rnojtocam Kier-
KM, JEKOHIECHCUPYIOTCS, MEpeXolnsiT B XpOMaTWH, U HauMHa-
ercs TpaHckpumumsa (npoaykiusi) PHK. O6pasyercsa snepHas
000JI04Ka, SAPBILIKO, OBICTPO (GOPMUPYIOTCS MeMOpaHHbIE
CTPYKTYpbI OyAyllMX JOUYepHUX KieTok. Ha moBepxHOCTH KieT-
KM, TIO €€ 3KBaTopy, MOSBISETCS TMepeTskKa, KoTopas yriayo-
JisieTcsl, KJIeTKa pas3zessieTcsl Ha JIBE TOYEPHUE KIIETKU.

BOHpOCH O NMOBTOpPEHHUA UM CAaMOKOHTDPOIA:

1. HazoBuTe CTpYyKTYypHbIE 2JIEMEHTHI KICTKH.

2. Kakue GyHKIIMM BBITIOJHSET KIeTKa?

3. [Nepeuncianre MeMOpaHHbBIE U HEMEMOPaHHbIE OpraHe/UTbl KJIETKU, Ha30-
BUTE UX (PYHKIIMU.

4. W3 KaKuX 3JI€MEHTOB COCTOUT SIAPO KJIETKU, Kakue (PYyHKIMU OHO BbI-
MOJTHSAET?

5. Kakwue cylecTBYIOT BUIbI COGAMHEHHMI KJIETOK IPYr C APyrom?

6. Uto Takoe KJIETOYHBIN LIMKJI, Kakue mepuonsl ((asbl) B HeM (B 3TOM
LIVKJIC) BBIACSIOT?

7. Yto Takoe Meii03, 4eM OH OTJIMYaeTCsd OT MUTO3a?

TKAHHA

KieTku m ux nmpousBOJHbIE OOBEAMHSIOTCS B TKaHWU.
Tkanb — 3TO CJIOXMBILASICS B MPOLIECCE DBOJIOLIMU COBOKYII-
HOCTb KJIETOK U MEXKJIETOYHOTro BelllecTBa, MMEUIMX oobllee
MPOUCXOXIeHUe, cTpoeHre 1 GyHKIuU. [To Mmopdonornueckum
U GU3MOJOTMYECKUM MPU3HAKAM B OpraHM3Me 4YesioBeKa Bbl-
JIEJISIIOT YEeThIpe TUIIAa TKAHEU: 3MUTETUATbHYIO0, COeIUHUTEb-
HYIO, MBIIIEYHYI0O U HEPBHYIO.

OnurenuaibHagd TKaHb

Dnurenuit snuTeaMaTbHON TKAHU 00pa3yeT MOBEPXHOCTHBIE
CJIOV KOXHW, MOKPBIBAET CIAUZUCTYIO OOOJIOUKY MOJBIX BHYTPEH-
HUX OPTaHOB, MOBEPXHOCTU CEPO3HBIX 000JI0UEK, a TaKXKe 00-
pasyerT xkeye3bl. B CBSI3U ¢ 3TUM BBIIEISIIOT TOKPOBHBIN 3MUTE -
JINA U XKEJIE3UCTBINA 3MUTEIUM.

Ilokposnbiii snumeauii 3aHUMaeT B OpTraHU3ME MOTpaHUY-
HOE TIOJIOKEHWE, OTHENsSI BHYTPEHHIOIO CpEly OT BHEIIHEH,
3aIIUIIACT OPTAHU3M OT BHEIIHUX BO3IACWCTBUI, BBITIOJIHSET
¢yHKIMKU oOMeHa BEIEeCTB MEXIy OPraHU3MOM M BHEIIHEMH
Ccpenou.
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XKenezucmoiii snumenuii obpasyeT XkeJie3bl, pa3jM4YHbIe I10
dopme, pacroJIOKEHUIO U PYHKIUSAM. DIUTEIMATbHBIC KIIET-
KM ([IaHOYJIOLMUTHI) Kejie3 CUHTE3UPYIOT W BBIACISIOT Belle-
CTBa — CEKPEeThl, YIACTBYIOIIME B PA3IMUHBIX (DYHKIIUSIX Opra-
Hu3Ma. IToaToMy XKee3uCThIi AMUTEANIA Ha3bIBalOT TAKXKE CEK-
PETOPHBIM SIUTEIMEM.

ITokpoBHBII 3nKUTeNMI 00pa3yeT CILUIOIIHON MIacT, COCTO-
ST U3 TUIOTHO PaCIOJI0XEHHBIX KJIETOK, COSAUHEHHBIX IPYT
C JPYrOM C TMOMOIIbIO PA3JIMYHBIX BUIOB KOHTAKTOB. DIUTE-
JIMOLMTHI BCeraa jiexaT Ha 0asajnbHOW MeMOpaHe, OoraToid yr-
JIEBOAHO-0€JKOBO-JIMIUIHBIMU KOMILIEKCAMHU, OT KOTOPBIX 3a-
BUCHUT €€ u3dupareyibHas MpOHUIIaeMOCTh. bazanbHas meMOpa-
Ha OTAE/SAEeT 3MUTEANaJbHbIe KJIETKU OT IoJjiexalleil coenun-
HUTEJIBbHON TKaHU. DIUTEINNA OOMIBHO CHAOXEHBI HEPBHBIMU
BOJIOKHAMHU U PELENTOPHBIMU OKOHYAHUSIMU, MepeaaloliuMu
B LICHTPAJIbHYIO HEPBHYIO CUCTEMY CUTHAIBI O PA3IMYHBIX BHEIII-
HMX Bo3faeicTBUsAX. IlnuTaHUe KIIETOK IOKPOBHOIO B3IUTEIUS
OCyIIECTBIIsIeTCS TyTeM Ouddy3un TKaHEBOW XUAKOCTU U3
noaJiexanle coeAUMHUTEIbHON TKaHU.

CorylacHO OTHOIIEHUIO BMUTEIUATbHBIX KJIETOK K 0a3aib-
HOI MeMOpaHe U MX MOJOXEHWI0 Ha CBOOOTHOM MOBEPXHOCTU
BIUTEINATBHOTO IUIACTA pa3JINYalOT 00HOCAOLIHbLI I MHO2OCAOU -
Hbtil TIUTennii (puc. 5). Y oMHOCIOMHOTO 3IMUTENINS BCe KIETKU
JiexxaT Ha 0Oa3ajJibHOW MeMOpaHe, y MHOIOCIOWHBIX — K 0a-
3aJIbHOIT MeMOpaHe MPUIEXKUT TOJbKO CaMbIii TTyOOKUIA CJIOM.
OIHOCIOWHBIN 3MUTENINHI, B KJIETKaX KOTOPOro siapa pacroJia-
raloTcs Ha OJHOM YPOBHE, HA3bIBAIOT 00HOPAOHbIM. DIIUTENINIA,
s7ipa KJIETOK KOTOPOTO JIeXKaT Ha pa3HbIX YPOBHSIX, HOCUT Ha-
3BaHUE MHO20pA0H020. MHOTOCTIOMHBIN 3MUTENN OBIBaeT HE-
OpOroBeBaILINM (MHOTOCIONHBIN MJOCKUN HEOpPOIrOBEBalO-
IIH1i1), a TAKXKE OPOroBeBaloINM (MHOTOCIONHBIN IIIOCKHUIA OPO-
TOBEBAIOIIM{), ¥ KOTOPOTO MOBEPXHOCTHO PACIOJOXEHHBIE
KJIETKHA OPOTrOBEBAIOT, IIPEBPAIIAIOTCS B POrOBbIe YEIIYUKU. [le-
pexodHblll AMUATEIUN TaK Ha3BaH TOTOMY, UYTO €ro CTPOEHUE
MEHSETCS B 3aBUCMMOCTH OT PACTSDKEHMSI CTEHOK OopraHa, Ko-
TOpbIE 3TOT SMUTEIMA MOKPHIBAET (HANpUMEpP, SMUTEIUATb-
HBIM MTOKPOB CAU3UCTON O0O0JOUYKHA MOUYEBOIO ITY3bIPS).

B cootBeTcTBUU C (POPMOI IMUTEIUOLUTHI TTOAPA3AETSIOT-
Cs Ha naockue, Kybuueckue N npusmamudeckue. Y sIIUTEINATb-
HBIX KJIETOK BBIIESIOT 0a3aJIbHYIO YacTh, OOpAIlIEeHHYIO B CTOPO-
Hy 0a3zaJbHO MeMOpaHbl, U alMKaJIbHYIO, HAaIpPaBJICHHYIO K
IMOBEPXHOCTH CJIOSI TOKPOBHOTI'O 31uTeausA. B 6azaibHOIM yacTu
HaxomuTCS SOPO, B alMKaJIbHOW pacrnojararoTcsl OpraHesibl
KJIETKH, BKJIOUYEHUS, B TOM YUCJE U CEKPETOPHbIC I'PAHYJIbI Y
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Puc. 5. Cxema cTpoeHUs 3NMUTETNATbHON TKaHU:

A — TIpocToii CKBaMO3HBIN anuTenuii (Me3orenuii); b — mpoctoit Kyom-
yecKuil anuTenuii; B — mpocToii cTonbuareiii snutenuii; ' — pecHUTYATHIM
snutenuit; J| — mnepexoaHblil anurtenuii; E — HeoporopeBamooluii MHOIO-
CJIOMHBIN (TIJIOCKMIT) CKBAaMO3HBIN 3MUTEIUN
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KeJle3ucToro anutenusi. Ha anmukaibHOM 4acTU MOTYT OBITh
MUKPOBOPCUHKM — BBIPOCTHI IIUTOIJIA3MBbl y CIIELIMATU3UPO-
BaHHBIX 3MUTEJNATbHBIX KJIETOK (PECHUTYATBIN SMUTETUN bl-
XaTeJIbHBIX TTyTeit).

[ToKpOBHBIN MUTENUN TTPU MOBPEXACHUSIX CIIOCOOEH ObIC-
TPO BOCCTAHABJIMBATbCS MUTOTUYECKUM CIIOCOOOM JEJIEHMUS
KJIETOK. Y OJHOCJIOMHOro 3MUTEINS BCe KJIETKUM UMEIOT CMo-
COOHOCTD K JIEJIEHUIO, Y MHOTOCJIOMHOTO — TOJIbKO 0a3ajibHO
pacrnoioXeHHbIe KIETKU. DNUTeIUalbHble KIeTKW, UHTeHCUB-
HO pa3MHOXasiCh MO KpasiM MOBPEXAeHUS, KaK Obl HAImoaI3aloT
Ha paHeBYIO MOBEPXHOCTb, BOCCTAHABIUBAS 1I€JJOCTHOCTh DI -
TeJNaJIbHOTO MOKPOBA.

CoeaunnTeIbHBIE TKAHU

CoenuHuTeNlbHAs TKaHb 00pa3oBaHa KJIETKAMU U MEXKIIe-
TOYHBIM BellIECTBOM, B KOTOPOM BCerjga IPUCYTCTBYET 3HAYM-
TeJIbHOE KOJMYECTBO COCIMHUTEIbHOTKAHHBIX BOJIOKOH. Coenu-
HUTEJbHAS TKaHb, UMES Pa3IMYHOE CTPOCHUE, PACcTIOJOXEeHHE,
BBITIOJTHSAECT MeXxaHu4eckne (pyHKUIuM (OMOpHBIE), Tpodudec-
KylI0 — MUTaHUS KJETOK, TKaHel (KpOBb), 3alllUTHBIE (Mexa-
HUYecKas 3ammura 1 (aromuros).

B cooTBeTcTBUM C OCOOEHHOCTSIMU CTpOCHMS U (YHKIIUIA
MEXKJIETOUHOTO BEIIECTBA M KJIETOK BBIACISIOT COOCTBEHHO
COCIMHUTEbHYIO TKaHb, a TAKXXE CKEJIETHhIE TKAHU U KPOBb.

CoOCTBEHHO COeOUHUTENIbHAS TKaHb

CoOCTBEHHO COENMHUTENIbHAsI TKaHb COMTPOBOXAAET KPOBE-
HOCHBIE COCYyIbl BIUIOTb 10 KaNWUISIPOB, 3aMOJIHSET MpoMe-
KYTKU MEXIy OpraHaMu U TKaHSIMM B OpraHax, MOACTWJIAeT
SMUTENUANTbHYI0 TKaHb. COOCTBEHHO COEIMHUTENIbHYIO TKaHb
MOJPa3eNisIIOT Ha BOJOKHUCTYIO COEIUHUTEIbHYIO TKaHb U
COEJIMHUTEIbHYIO TKaHb CO CIellMaJibHbIMU CBOMCTBaMU (pe-
TUKYJISIPHYIO, XUPOBYIO, TMTMEHTHYIO).

BoJiOKHICTas1 COeIMHMTEIIbHAS TKAHB B CBOIO o4Yepedb MO/l -
pa3zensieTcsl Ha phIXJIyl0O U TUIOTHYIO, a MOCJEAHSIS — Ha He-
odopMIIeHHYIO U odopmieHHY0. B ocHOBY Kiaccudukauuu
BOJIOKHUCTOM COEAMHUTEIbHON TKAHU MOJ0XEH MPUHIIUII CO-
OTHOIIEHUS KJIETOK U MEXKJIETOUHbBIX, BOJJOKOHHBIX CTPYKTYD,
a TakXXe pacrloyioXeHWe COeNMHUTETbHOTKAHHBIX BOJOKOH.

Poixnas 6os0knHUCmAas coeOUHUMENbHAS MKAHbIMEETCS BO BCEX
opraHax BO3Jie KDOBEHOCHBIX U JIUM((PaTUIeCKUX COCYI0B, HEP-
BOB M 00pa3yeT CTpOMY MHOTHMX opraHoB (puc. 6). OCHOBHBIMU
KJIETOYHBIMU 2JIEMEHTAMU PBIXJION BOTOKHUCTON COEMMHUTEb-

30



HOU TKaHU SIBJSIOTCST (UOpoOIacThl. MeXKIeTOUHbIE CTPYKTYPHI
MpeacTaBieHbl OCHOBHBIM BEIIECTBOM M PACIIONOXEHHBIMU B
HEM KOJIJJareHOBBIMU (KJIEMIAIOMIMMK) U 3J1aCTUYECKUMU BO-
nokHamMu. OCHOBHOE BEIECTBO MPEACTaBJIsIeT CO00 rOMOTEH-
HYI0 KOJIJIOUIHYIO Maccy, KOTOpasi COCTOUT U3 KUCJbIX U HEUT-
paJIbHBIX TIOJIMCAaXapyua0B B KOMILIEKCE ¢ OeKaMu. DTU MOJIU-
caxapuibl MOJYYUIM Ha3BaHUE IIIMKO3aMUHOTJIMKAHOB, MIPOTE0-
IJIMKaHOB, B TOM YMCJIe TMaJypOHOBasl KMUcjaoTa. 2KMIKyIo 4acThb
OCHOBHOTO BEIIECTBA COCTaBJISIET TKAHEBAsT JKUJKOCTb.
MexaHn4eckue, MPOYHOCTHBIE Ka4eCTBa COCAUHUTEIbLHOM
TKaHU TPUIAIOT KOJIJITareHOBBIE U 3jacTUYeckKue BojiokHa. Oc-
HOBY K0/11a2€H08bIX 60A10KOH COCTaBIIsIeT OeI0K KojuiareH. Kax-
JI0€ KOJIIar€HOBOE BOJIOKHO COCTOUT U3 OTIEIbHBIX KOJIJIareHO-
BBIX UOPWIII TONIIMHOM 0KoJIo 7 HM. KoJjistareHoBble BOJTOKHA

Puc. 6. Crpoenue pbIxiioil BOTOKHUCTOIN COENMHNTENBHON TKaHN:

1 — makpodar, 2 — amopdHOEe MEXKJIETOUHOE (OCHOBHOE) BEIIECTBO,
3 — mnasmonut (Ia3MaThdecKast KJIeTka), 4 — JTUIOLUMT (KUpOBast KJIeTKa),
5 — KpOBEHOCHBI! cocyl, 6 — MUOUUT, 7 — MEPULIUT, 8§ — BHAOTEIUOLIMT,
9 — ¢ubpobmact, 10 — snacTuyeckoe BOJOKHO, 11 — TKaHeBbIl 6azodui,
12 — KoJutareHoBoe BOJIOKHO
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XapakTepusyloTcsi 0OJbIION MeXaHWYeCKOW MPOYHOCThIO Ha
pa3pbiB. OHU OOBEAUHSIIOTCST B MyYKW PA3TUYHOU TOJIIUHBI.

Anacmuueckue 80410KHA OTIPENENSIOT 2JJACTUYHOCTb U PacCTsi-
KUMOCTb COeIUHUTENbHOI TKaHU. OHU COCTOSAT U3 aMOP(HHOTO
Oejika 37aCTUHAa U HUTEBUAHBIX, BETBAIIUXCS DUOPUILI.

Knerkamu coeiMHUTENbHOW TKAHU SBJSIIOTCSI MOJIObIE (DYH-
KIIMOHAJIbHO aKTUBHBIC hubpobaacmel U 3penble @uopouumet.
®duodpobiacThl NPUHUMAIOT yYacTUe B 0OpPa30BaHUU MeEX-
KJIETOYHOTO BEIIECTBA 1 KOJJIareHOBBIX BOJTOKOH. PUOPOOIaCcTHI
UMEIOT BepeTeHoo0pa3Hy GopMy, 6a30(pUIbHYIO LIUTOILIA3MY,
OHU CITOCOOHBI K Pa3MHOXEHUI0O MUTOTHYECKUM myTeM. Puo6-
POLMTHI OTJINYAIOTCS OT (prOPOOJIACTOB CJIAOBIM Pa3BUTUEM MEM-
OpaHHBIX OpraHe/ul U HU3KUM YPOBHEM MeTabon3ma.

B coenuHuUTENbHOU TKAHN UMEIOTCS CIELMATU3UPOBAHHBIE
KJETKU, B TOM YMCJIE KJIETKU KPOBU (JIEHKOLIMTHI) U UMMYH-
Hoil cucteMbl (TUM@OLUTHI, MIa3MaTUYEeCKME KJIIETKH). B pbix-
JIO COeAMHUTENIbHOW TKaHU BCTPEYaroTCsl TMOJBUXHbIE Kile-
TOYHBIE BJIEMEHThl — Makpodaru 1 Ty4HblE KJIETKU.

Makpoghaeu — 310 aKTUBHO (DaroUTUPYIOIINE KIETKU, pa3-
mepamu 10—20 MKM, coaepKaliue MHOTOYKMCIEHHbIE OpraHe-
JIBI 7151 BHYTPUKJIETOYHOTO MepeBapuBaHUs U CUHTE3a pa3and-
HBIX aHTUOAKTEepUATbHBIX BEILIECTB, UMEIOIIe MHOTOYMCIEHHBIE
BOPCUMHKM Ha IMMOBEPXHOCTHU KJIETOUHOU MeMOpaHBbI.

Tyunvte kaemku (TKaHeBble 0a30(pUIbI) CUHTE3UPYIOT U Ha-
KaruBaloT B IIUTOIIJIa3Me OMOJIOTUYECKM aKTUBHBIE BEIleCcTBa
(remapuH, cepoTOHUH, fodaMuH u Ap.). OHU SIBISIOTCS pery-
JIITOPaMM MECTHOTO TOMEOCTa3a B COEAMHMUTEIbHON TKaHMU.
B pbixJioli BOTOKHUCTON COENMHUTEIbHON TKAHU MPUCYTCTBY-
0T TaKK€ XXUPOBBIE KIETKU (aAMITOLMTHI), TUTMEHTHbBIE KJIET-
KU (MUTMEHTOLIMTHI).

Ilnomnas 6onokHucmas coeOuHUmMeNbHAsI MKAHb COCTOUT ITPE -
MMYILECTBEHHO U3 BOJIOKOH, HEOOJbIIOr0 KOJIMYECTBA KJIETOK
U OCHOBHOTO aMOpP(MHOTO BelllecTBa. BhIAEsIOT MIOTHYIO HEO-
(bopmiIeHHYIO Y TIJIOTHYIO O(DOPMIIEHHYIO BOJOKHUCTYIO COEaM-
HUTEJbHYIO TKaHb. [lepBasg u3 Hux (HeogopMiieHHas1) oOpa3o-
BaHa MHOTOYMCJIEHHBIMU BOJOKHAMU Pa3JIMYHON OpUEHTALIUU
1 UMEET CJIOKHBIE CUCTEMBI TIEPEKPEIINBAIOIINXCS TTyYKOB (Ha-
IIpUMep, CeTYAThIA CJIOM KOXu). Y IUIOTHON odopMIeHHOM
BOJIOKHUCTOW COEIUHUTEIbHOU TKaHU BOJIOKHA pacroJjiararoTr-
Csl B OJTHOM HampaBJeHUU, B COOTBETCTBUU C JIEHCTBUEM CUJIbI
HATSKEHUS (CYXOXWIUS MBIIIIL, CBSI3KU).

CoenrHuTebHAs! TKaHb CO CIEeUaIbHBIMU CBOMCTBAMU TIPEI-
CTaBJI€HA PETUKYJSPHOM, XKUPOBOM, CIM3UCTON W IUTMEHT-
HO¥ TKaHSIMU.
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Pemukynapuas coedunumenbHas mKaHb COCTOUT U3 PETUKY-
JISPHBIX KJIETOK M PETUKYJISIPHBIX BOJIOKOH. BojlokHa 1 oTpocT-
yaThle PETUKYJISIPHbIE KJIETKU 00pa3yloT PhIXIYIO CeTh. PeTuky-
JIsipHasi TKaHb 00pa3yeT CTPOMY KPOBETBOPHBIX OPraHOB U Op-
raHOB MMMYHHOU CHUCTEMBI M CO3JAET MUKPOOKDPYXEHUE IJisl
pa3BUBAIOIINXCS B HUX KJIETOK KPOBU W JTUMGMOUIHOIO psiaa.

Kuposas mkanb COCTOUT MPEUMYLIECTBEHHO M3 XUPOBBIX
KJ1eToK. OHa BBITIOJHSIET TEPMOPETYINPYIOIIYIO, TPO(PUIECKYIO,
(opmoobpazyrolyo hbyHKuMU. KUup cuHTE3UpyeTcss caMuMU
KJIETKaMU, TTO3TOMY crielipruueckoil hyHKIMel KupoBoii TKa-
HU SBJISIETCS HAKOTMIeHUe 1 00MeH aunuaoB. 2Kuposast TKaHb
pacroJjiaraeTcs IIaBHbIM 00pa3oM IMOJ KOXeil, B CaIbHUKE U B
JIPYTUX XUPOBbIX feT0. ZKrupoBasi TKaHb UCMOJb3YETCS TPU TO-
JIONAHUM JJIS1 TIOKPBITUSI SHEPTETUUECKUX 3aTpaT OpraHu3Ma.

Cauzucmas coeOuHumenvbHas MKaus B BUIE KPYITHBIX OTPOCT-
YaThIX KJIETOK (MYyKOIIMTOB) M MEXKJIETOYHOTO BelllecTBa, 00-
ratasi TMaJypoOHOBOW KHCJIOTOW, MPUCYTCTBYET B IMyMOYHOK
KaHATHUKe, TPeIoXpaHssl MyMOYHble KPOBEHOCHBIE COCYIbl OT
cIaBJIeHUS.

[Tluemenmuas coedunumenvHas MKaHb CONEPXKUT OOJIbIIOE
KOJIMYECTBO MTUTMEHTHBIX KJIETOK-MEIaHOIMTOB (paayXKa Ijia3a,
MUTMEHTHBIE MSATHA U IP.), B LIUTOIIa3Me KOTOPbIX HAXOIUTCS
MUTMEHT MeJaHUH.

CKeJleTHBIE TKAHUA

K ckeneTHBIM TKaHSM OTHOCAT XpAIIEBYIO 1 KOCTHYIO TKa-
HU, BBIMIOJIHSIOLIME B OpTaHM3Me TJIaBHBIM 00pa3oM OIMOPHYIO,
MeXaHWYeCcKylo (hYHKIIMM, a TaKKe MPUHUMAIOIINE yJacTue B
MMHEpaJIbHOM OOMEHE.

XpsmeBasi TKAHb COCTOUT U3 KJIETOK (XOHIAPOILIUTOB, XOH-
JIpOo0JIaCTOB) U MEXKJIETOYHOIO BEleCTBA. MeXKIETOUHOEe Be-
HIECTBO Xpsla, HaXolsllieecs] B COCTOSIHUU Telisl, 00pa3oBaHo
[JIaBHBIM 00pa3oM MIMKO3aMUHOTJIMKaHAMU W TPOTEOrIMKa-
HaMM. B OoJIblIOM KOJIUYECTBE B Xpslle coaepKarcs puodpuii-
JIIpHBIe OeKU (B OCHOBHOM KoJjiareH). MexXKJIeTouHoe Be-
IIECTBO 00JIaJaeT BBICOKOU TUApOGUILHOCTHIO.

XonOdpoyumbsl UMEIOT OKPYIIIYIO WJIM OBajJbHYI0 (hopMy, OHU
PACIIOJIOKEHBI B OCOOBIX MOJIOCTSX (JJaKyHax), BbIpaOaThIBalOT
BCE KOMMOHEHTHI MEXKJIETOUHOTO BellecTBa. MOJIOAbIMU XPSsi-
LEBBIMU KJIETKAMU SIBJSIIOTCSA XoHOpoOaacmul.. OHU aKTUBHO
CUHTE3UPYIOT MEXKJIETOUHOE BEIIeCTBO Xpsllia, a TakXke CIo-
COOHBI K Pa3MHOXEHHIO. 3a CYeT XOHAPOOIACTOB MPOUCXOIAUT
nepudeprudeckuii (arnmo3uIIMOHHBIN) POCT Xpsila.
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CJ0ii COeIMHUTEIHLHON TKaHM, TTIOKPBIBAIOIIEH TTOBEPXHOCTD
Xpslla, Ha3bIBACTCS HAOXpAuwHuyell. B HagxpsIHUIE BbIACISIOT
HapyXHBIN cJI0 — GUOPO3HBI, COCTOSIIIINIA M3 TJIOTHON BO-
JIOKHUCTOM COCNUHUTENBHOM TKAHU U COAEPXKAILIUA KPOBEHOC-
HBI€ COCYIbl, HEPBbl. BHYTpeHHMIA CI0M HAAXPSIIHUIILI XOHI -
POTEHHBIN, colepKallluii XOHAPOOJIACTHI U UX IIpeaIIeCTBEHHU -
KOB — TIpexoHApobacTel. HanxpsmrHuia obecrnednBaeT anmo-
3ULIMOHHBIN POCT Xpslla, €€ COCYIbl OCYIICCTBISIOT 1UhPy3-
HO€ MUTaHMWE XPSAILIEeBON TKAHU W BBIBOH IPOIYKTOB OOMEHa.

COOTBETCTBEHHO OCOOEHHOCTSIM CTPOCHMSI MEXKJIETOUHOTO
BEIIIECTBA BBIACIISIIOT THAJIMHOBBIN, DJIACTUYECCKUN U BOJTOKHUC-
ThIN XPSILII.

Tuanunosuwlii xpsuw; OTINYAETCS IPO3PAYHOCTHIO U TOIyOOBa-
TO-0€JIBIM IIBETOM. DTOT XPsIIIl BCTPEUaeTCsI B MECTaX COEIMHE-
HUS pebep ¢ rpyaAMHON, Ha CyCTaBHBIX MOBEPXHOCTSX KOCTEA,
B MECTaX COCAMHEHMS 3nundur3a ¢ Anadu3oMm y TpyouaThIX KOC-
Tei, B CKeJeTe TOpTaHU, B CTEHKaX Tpaxeu, OPOHXOB.

Dnacmuueckuii xpsau;, B CBOEM MEXKIETOYHOM BEIIECTBE
Hapsay ¢ KOJJIAaTeHOBBIMHM BOJIOKHAMM COJCPKUT OOJIBIIOE KO-
JIMYECTBO BJIACTMYECKUX BOJIOKOH. M3 sjacThyeckoro xpsiia
MOCTPOCHHI YyIIHAasg paKOBMHA, HEKOTOpPHIE MEJKHE XPSIIU
ropTaHu, HaAropTaHHMUK.

Boaoknucmuiii xpsu, B MEXXKIETOYHOM BEIIECTBE COAECPXKUT
00JIbIIOE KOJIMYECTBO KOJIJIareHOBBIX BOJOKOH. M3 BOJOKHMC-
TOTO XpPSIIIa MOCTPOSHBI (PUOPO3HBIC KOJbIA MEXITIO3BOHOY-
HBIX JUCKOB, CYCTaBHbIE TMCKW U MEHUCKM.

KocTHast TKaHb TTOCTpOEHA M3 KOCTHBIX KJIETOK M MEXKJIe-
TOYHOI'O BEIIECTBA, COAEPKAIero pas3jIMuHbIC COJM U COEIM-
HUTEJILHOTKAHHBIC BOJIOKHA. PacmojioxkeHne KOCTHBIX KJIETOK,
OpHMEHTalMs BOJOKOH M pacHpelecHUEe Cojieil 00eCIeunBaoT
KOCTHOI TKaHM TBEPIOCTh, IMIPOYHOCTh. OpraHnJecKre BelecTBa
KOCTU MOJYYWJIM Ha3BaHUE occerH (OT jaT. os — KocTh). Heop-
TaHWYECKMMM BEIIeCTBAMU KOCTU SIBJISIIOTCS COJIM KaJblIvS,
docpopa, maraus u ap. CoyeraHre OpraHUYECKHUX UM Heopra-
HUYECKUX BEILIECTB JeIacT KOCTh IIPOUYHOM W 3j1acTUYHOM. B mer-
CKOM BO3pacTe B KOCTSIX OOJiblle, YeM Yy B3POCJbIX, Opra-
HUYECKUX BEIIECTB, MMOABTOMY y JAETEH IIEPEJIOMBI KOCTEU CIy-
YaloTCs peAKo. Y MOXWUJIBIX, CTAPbIX JIOAE B KOCTSIX KOJUYEC-
TBO OPTraHMYECKUX BEIIECTB YMEHBIIAETCS, KOCTA CTAHOBSITCS
0osee XpYNKUMU, JTIOMKHMHU.

KiretkaMu KOCTHOM TKaHM SBISIIOTCS OCTEOLIUTHI, OCTEO-
071aCcThl M OCTEOKJIACTHI.

Ocmeoyumbsl — 3TO 3pejible, HECIIOCOOHBIE K IEJIEHUIO OT-
pocTyaTble KOCTHBIC KJIETKU JJIMHOMI OoT 22 10 55 MKM, C KpyI-
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HBIM OBOMIHBIM simpoM. OHU MMEIOT BepeTeHO00pa3Hyo Gop-
My U JIexXaT B KOCTHBIX MOJIOCTSX (JlakyHax). OT 3TUX IOJIoCTei
OTXOISIT KOCTHBIE KaHaJblIbl, COAEpXKAIlMe OTPOCTKH OCTEO-
LIMTOB.

Ocmeobaacmul SIBISTIOTCS. MOJIOABIMU KJISTKAMM KOCTHOM TKa-
HM C OKpyIIbIM siapoM. OcTeobacThl 00pa3yloTcs 3a CYeT po-
CTKOBOTO (TTyOOKOTO) €J0SI HaJKOCTHUIIBI.

Ocmeokaacmbl — 3TO KPYITHbIE MHOTOSIAEPHBIE KJIETKU M-
amerpoM 10 90 MkM. OHHU y4acCTBYIOT B pa3pylleHUH KOCTU U
OOBI3BECTBIICHUM XPSIIIA.

PazmuuaroT nBa BMOa KOCTHOM TKaHM — IUIACTMHYATYIO U
rpy0oBOIOKHUCTYIO. [TmacTiHYAaTast (TOHKOBOJIOKHHMCTASA) KO-
CTHasl TKaHb COCTOMT M3 KOCTHBIX IUIACTUHOK, ITOCTPOEH-
HBIX M3 MUHEPAJM30BAHHOTO MEXKJIETOYHOIO BEIIECTBA,
PacCIIOJIOXEHHBIX B HEM KOCTHBIX KJIETOK M KOJUIar€HOBBIX
BOJIOKOH. BojloKHA B COCEMHUX IUTACTMHKAX UMEIOT pa3iny-
HyI0 opueHTauuio. M3 miacTMHYaTOl KOCTHON TKaHU IOCT-
POEHBI KOMIIAaKTHOE (IJIOTHOE) M Ty0uyaTroe BellecTBa KOC-
Teil ckeneta Komnakmuoe eeujecmeo obpasyeT nuacdusbl
(cpenHIO 4YacTh) TPYOYATHIX KOCTEM M TMOBEPXHOCTHYIO
IJIACTUHKY MX 3MK1(}pU30B (KOHIIOB), a TAKXKE HAPYKHBINA CJI0M
IUIOCKUX U APYTux Kocteit. [ybuamoe eewjecmso oopasyer B
anudu3ax U Opyrux KOCTSIX Oanku (MepekaaauHbl), pacIio-
JIOXEHHBIE MEXIy IJaCTUHKaMU KOMIAKTHOTO BEIIECTBA.
banku (mepexiaguHbl) ry04yaToro BellleCTBa pacliojararoT-
Ccd B Pa3IMYHBIX HamIpaBIE€HUSX, KOTOPBIE COOTBETCTBYIOT
HaIlpaBJICHUIO JTUHUI CXKATUSI U PACTSKEHMSI KOCTHOM TKa-
Hu (puc. 7).

KoMnakTHOe BellecTBO 00pa30BaHO KOHIEHTPUUYECKUMU
IUIAaCTUHKAMM, KOTOphle B KojudecTBe oT 4 mo 20 okpyxka-
I0OT KPOBEHOCHBIE COCYIbI, MPOXOALIIe B KOCTU. TomuHa
OIHOM TaKOW KOHILIEHTPUYECKOU TIJIACTUHKU COCTABISET OT
4 mo 15 mxM. TpyGuarast TOJIOCTh, B KOTOPOH MPOXOIAT CO-
cynel auamerpoM o 100—110 MKM, Ha3bIBaeTCsS KaHaloOM
ocTeoHa. Bclo KOHCTPYKIIMIO BOKPYT 3TOTO KaHaja Ha3bIBa-
10T 0CMeoHOM, VIV TaBEPCOBOI CUCTEMON (CTPYKTYPHO-(PYHK-
LIMOHAJIBHOW eIWHUIIEH KOCTH). Pa3IM4yHO pacroiaoXeHHBIE
KOCTHBIE ILIaCTUHKM MEXAy COCEIHMMH OCTE€OHAMM HOCST
Ha3BaHUE ITPOMEXYTOYHBIX, WJIM BCTABOYHBIX, IJIACTHMHOK.
BHyTpeHHUIi C/IOM KOMIIAKTHOI'O KOCTHOIO BelllecTBa o0pa-
30BaH BHYTPEHHUMU OKPYXAIOIIMMU IJIACTUHKAMM. OTU
IUIACTUHKM SIBJISIIOTCSI IIPOAYKTOM KOCTeoOpasymwlleil (pyHK-
LIUM IHOOCMA — TOHKOW COEAMHUTEIbHOTKAHHON 000/10Y-
KM, TMOKPHIBAIOIIEe!l BHYTPEHHIO ITOBEPXHOCTh KOCTHU (CTe-
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HOK KOCTHOMO3TOBOH TIOJIOCTM M slyeeK TyOuaToro Bellie-
ctBa). HapyXHbIii /IOl KOMIIAKTHOIO KOCTHOIO BEIlleCTBa
00pa3oBaH HapY>XHbIMU OKPYKAlOLIMMM TIJIACTUHKaMU, 00-
Pa30BaHHBLIMY BHYTPEHHUM KOCTEOOPa3yIOIIUM CJI0EM HAO-
KocmHuybl. HapyXHblii CJIOM HAKOCTHUILIbI TPYOOBOJIOKHMC-
ThI, GUOPO3HBIA. DTOT COM OoraT HepBHLIMU BOJJOKHAMMU,
KPOBEHOCHBIMM COCYJIaMU, KOTOPbIE HE TOJIbKO MUTAIOT Hall-
KOCTHHUILY, HO M IIPOHUKAIOT B KOCTb UY€pe3 IUTATEeIbHbIC
OTBEPCTUSI Ha MOBEPXHOCTU KOCTU. C MOBEPXHOCTHIO KOCTU
HAJIKOCTHMIIA IIPOYHO CpallleHa ¢ MOMOIIbIO TOHKHUX COEIM-

Puc. 7. CtpoeHue Tpy64aToil KOCTH.

1 — HagkocTHULA, 2 — KOMIIAKTHOE BEILECTBO KOCTH, 3 — CJIOM Ha-
DPYXXHBIX OKpYXaloIIuX TJIACTUHOK, 4 — OCTEOHBbI, 5 — CJIO BHYTPEHHUX
OKPYKAIOIIMX TUITACTUHOK, 6 — KOCTHOMO3roBast M0JIOCTh, 7 — KOCTHBIE Tepe-
KJIaIMHBI Ty04YaToil KOCTU
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1 — 6a30(uIbHBIN T'PaHyJIOLUT, 2 — aUMIOMDUILHBINA I'paHyJIOIUT, 3 —
CEerMEHTOSIIEPHBIA HEUTPOMWIBbHBINA TpaHyJIOUUT, 4 — 3IPUTPOLUT, 5 — MO-
HOLUT, 6 — TPOMOOLMTHI, 7 — JTUMMPOLUT

HUTCJIBbHOTKAHHBIX BOJIOKOH (LHapHeeBCKI/IX), IIPOHMKAIOIINX
N3 HAAKOCTHUIBLI B KOCTb.

Kposb n ee hyHkumm

KpoBb siBIisieTCS pa3HOBMIHOCTBIO COCAMHUTEIBHON TKAHU,
UMeIolIel XKUAKOe MEXKIETOYHOE BeIleCTBO — IJIa3My, B KO-
TOPOI HAXOIAATCS KJIETOUHBIC SJIEMEHTbI — 3PUTPOLUTHI U APY-
rue kiaetku (puc. 8). OyHKIMSI KPOBU COCTOUT B MepeHOCce KKC-
JIopoJia U MUTATEJbHBIX BEIIECTB K OpraHaM U TKaHSM U BbIBe-
JEHUU U3 HUX MPOJAYKTOB OOMeHa BElIECTB.

[Tnazma KpoBu mpencTaBisieT cOOOM XKMAKOCTb, OCTaIOILy-
1ocsl Tociie yaaneHusi u3 Hee opMeHHbIX ajeMeHToB. [linazma
KpoBu coaepXuT 90—93% Boabl, 7—8% pa3anuHbIX OEIKOBBIX
BelleCTB (aJbOYMUHOB, MIOOYIUHOB, numnonporeunon), 0,9%
coneit, 0,1% rmoko3bl. I1nazMa KpoBHM COAEPXKUT Takxke (ep-
MEHTbI, TOPMOHBI, BUTAMUHBI M JIpyrve HEeoOXONMUMble Opra-
HU3MY BEIIECTBa.

Benku mura3Mbl KpOBM YYacTBYIOT B IPOLIECCAX CBEPTHIBAHUS
KPOBHU, MOIACPKUBAIOT MOCTOSIHCTBO ee peakiuu (pH), comep-
XaT UMMYHOTJIOOYJIMHBI, YYaCTBYIOIIME B 3alIUTHBIX PEaKIMSIX
opraHmsmMa, o0ecreurBaloT BSI3KOCTb KPOBHU, MOCTOSIHCTBO €€
NaBJeHUs B cocylax, INPEMsTCTBYIOT OCEJaHUIO 3PUTPOLIMTOB.

ConepxxaHue TIIOKO3bI B KPOBU Y 3I0POBOTO YeJioBeKa CO-
craBisteT 80—120 Mr % (4,44—6,66 MMoIb/IT). Pe3koe ymeHbIIIe-
HUE KOJMYECTBA IJIIOKO3bl B KPOBU (10 2,22 MMOJIb/J) TIPUBOIUT
K pe3KOMY TMOBBIIIEHUIO BO30OYIMMOCTU KJIETOK MO3ra. Y uesoBe-
Ka MOTYT TIOSIBUThCS cyaoporu. JlanbHeiilee CHIDKEHUE COaep-
JKaHUS TJII0KO3bl B KPOBU BEIET K HAPYIICHWIO AbIXaHUsI, KPOBO-
obpaieHus, ImoTepe CO3HAHUS M JaXke K TMOeIN JeloBeKa.

MuHepaibHBIMU BelECTBAMU T1a3Mbl KPOBU SIBJSIOTCS
NaCl, KC1, CaCl,, NaHCO,, NaH,PO, u apyrue conu, a Takxe
nonbl Na',Ca™",K'. TTocTOSTHCTBO MOHHOTO COCTaBa KPOBH 00ec-
TEeYNBAET YCTOMUYUBOCTh OCMOTUYECKOTO AABJIEHUSI U COXpaHe-
HUe o0beMa KMIKOCTU B KPOBU M KJIETKaX OpraHu3ma.
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KpoBoTeueHuss u moTepsi cojeil OIMacHHBI IJis OpraHm3Ma,
o7 kiaetok. [ToaTomy B MeAUIIMHCKOM MPaKTUKE MPUMEHSIIOT
M30TOHUYECKUI COJIEBOI pacTBOpP, MMEIOIINI TaKOE K& OCMO-
TUYECKOE AaBjeHne, Kak 1 mia3ma Kposu (0,9% pactsop NaCl).
Bonee cioxHble pacTBOpbI, coaepxaiire Habop HEeOOXOIUMbBIX
OpraHu3My coJieil, Ha3bIBalOT HE TOJbKO M30TOHUYECKUMU, HO
1 U30MOHMYeCKUMU. [IpuMeHI0T KpoBe3aMeHSIONINEe PacTBO-
pBI, comepxkallue He TOJbKO COJU, HO U OENKU, TIIOKO3Y.

Eciny apuTpoLIMTH TIOMECTUTH B TMIIOTOHMYECKHUI pacTBOD,
C MaJloli KOHIEHTpalueil cojieli, OCMOTHYECKOe HaBleHUE B
KOTOPOM HHM3KO€, TO BoAa IIPOHMKAET B 3PUTPOLIUTEL. DPUTPO-
LUTHl HaOyxaloT, LIMTOJEeMMa MX pa3pbIBacTCs, TeMOTJOOMH
BBIXOIUT B IUIa3My KpPOBM M OKpallllBaeT ee. Takas OKpallleH-
Hasl B KpaCHBI LIBET IJ1a3Ma MoJydrsia Ha3BaHUe JaKOBOM KPOBHU.
B runeproHnYecKoOM pacTBOpe C BBICOKOI KOHIIEHTpAIIMEH CO-
Jieil 1 BBICOKUM OCMOTHYECKHMM JaBJICHMEM BOAA BBIXOAUT M3
SPUTPOIUTOB, 1 OHU CMOPIIMBAIOTCS.

K ¢opMeHHBIM 251eMeHTaM (KJIeTKaM) KPOBU OTHOCSITCSI 3PUT-
POLIUTHI, JEUKOIIUTHI, KPOBSIHbIC IUIACTUHKHU (TPOMOOIIUTHI).

DOpUTPOLIUTHI (KpacHble KPOBSIHBIE Teblia) SIBISIOTCS 0€3b-
SIIEpHBIMU KJIETKaMM, He CHOCOOHBIMU K AejeHuIio. Kommue-
CTBO 3PUTPOLUTOB B 1 MKJI KPOBM Yy B3POCIHBIX MYXYUH CO-
crapiseT oT 3,9 10 5,5 maH. (5,0%10"%/n), y xeHmuH — ot 3,7
10 4,9 mutH. (4,5 x 10'2/n). IIpu HEKOTOPBK 3a00JIEBAHMUSIX, A TAKXKE
IIPU CWIBHBIX KPOBOMIOTEPSIX KOJIMYECTBO SPUTPOLUTOB YMEHbB-
maetcsa. [1pu 3ToOM B KpOBU CHUXKAETCsl ColepKaHWe TeMOTJIO-
ounHa. Takoe cocTosiHUE HA3bIBAIOT aHeMHUel (MaJIOKpOBHUEM).

Y 310poBOro 4eaoBeKa IPOIOIKUTEIBHOCTh XXKU3HU 3PUT-
pouuToB cocrtaBisgeT no 120 gHeit, a 3areM OHU MOruobaIoT,
pa3pyliaioTcs B cene3eHkKe. B TedyeHne 1 ceKyHABI mormdaeT mpu-
MepHO 10—15 MH. spuTpoiuToB. BMecTo morudimx apuTpo-
LINTOB MOSBJISIOTCSI HOBBIE, MOJIOJBIE, KOTOPhIE 00pa3yloTCcs B
KpPacHOM KOCTHOM MO3Te U3 €ro CTBOJIOBBIX KJIETOK.

Kaxnpiii aputpouuT umeeT ¢opMy BOTHYTOTO C OOEUX CTO-
pPOH OMCKa AuaMeTpoM 7—8 MKM, ToilmuHoi 1—2 mMxkm. CHa-
PYXHM 3PUTPOLUTHI MOKPBHITHI OOOJIOYKOM — ILJIa3MaJE€MMOM,
yepe3 KOTOpPYI0 M30MpaTebHO IIPOHMKAIOT Ta3bl, Boda U APY-
rMe 3JIeMEHTHI. B muToriasMe 3puUTPOLIMTOB OTCYTCTBYIOT Opra-
Heutel, 34% ee o0beMa COCTaBisIeT MUTMEHT TeMOIJIOOMH,
dbyHxuueii Koroporo sBisieTcss nepeHoc kuciaopoga (O,) u yr-
nexuciaotsl (CO,).

I'emornobuH coctout U3 Gefika rJ100MHa U HEOEJKOBOM Ipym-
MBI TeMa, colepxKallero xkejae3o. B ogHOM 3puTpoLMTe HaXO-
autcst 1o 400 MaH. MOJIeKya remMornioouHa. I'emMorimoOouH mepe-
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HOCHT KHACJIOPOJ 13 JITKUX K opraHaM 1 TKaHsaM. ['emorioouH
C TIPUCOEIMHMBIIMMCS K HeMy kucioponom (O,) UMeeT sipKo-
KpacHBIN IIBET W HA3BIBACTCSI OKcCUeeM02n100uHomM. MOJEKyIbl
KHCJIOpoJa TMPUCOCIUHSIIOTCS K TeMOIVIOOMHY OJjarogapsi Bbl-
COKOMY MapuuanbHoMmy AasieHuto O, B jerkux. [Ipu HU3KOM
JaBJIEHUM KMUCJIOpPOAa B TKAHSIX KUCJIOPOI OTCOCAUHSIETCS OT
TeMOIJIOOMHA ¥ YXOOUT M3 KPOBEHOCHBIX KallMJUISIPOB B OKpPY-
XKalollye X KJIeTKM, TKaHu. OTIaB KUCI0POoI, KpOBb HaChIIIa-
eTCsl YIJIEKMCIBIM Ta30M, MaBJIeHUE KOTOPOrO B TKAaHSX BHIIIE,
yeM B KpoBU. ['eMOTJI00MH B COSAMHEHUH C YIJIEKUCIBIM ra30M
(CO,) HazbiBaetTcsl KkapboeemoziobuHom. B NErKUX yrJEKUCIbINA
ra3 moOKMIaeT KPOBb, TeMOIIOOMH KOTOPOil BHOBb HACKIIIAETCSI
KHMCJIOPOOOM.

I'eMoOr/IO0MH JIeTKO BCTYIIAeT B COCAMHEHME C yrapHBIM ra-
3o0M (CO), oOpasyst npu 3ToM Kapbokcueemoenobur. Ilpuco-
eIMHEHNE YrapHoro rasa K IeMorjiooumHy mpoucxogut B 300
pa3 Jjerde, ObICTpee, YyeM MpHucoeauHeHue Kuciaopona. Ilo-
3TOMY COAEpXaHHUS B BO3OyXe Odaxke HEOOIBIIOro KOJIMYEeCTBa
yrapHOTo rasa BITOJIHE JOCTATOYHO, YTOOBI OH MPUCOCTUHIII-
¢Sl K TeMOIJIOOMHY KPOBHU U OJIOKMPOBAJI MOCTYIUICHNE B KPOBb
Kuciaopona. B pesynbrare HemocTaTKa KHUCJIOpPOJa B OpraHu3Me
HACTyIlaeT KHCJIOPOJHOE rojiofaHue (OTpaBJIeHMUE YrapHBIM Ta-
30M) U CBSI3aHHBIE C BTUM TOJIOBHAsl 00Jib, pBOTa, TOJOBOK-
pyXeHue, IOoTepsi CO3HAHUs M Iaxe Imbesib YeoBeKa.

JleiikouThl («Oeable KJIETKM KPOBM»), TaK XK€ KaK U dPH-
TPOLIUTBI, 00pPa3ylOTCd B KOCTHOM MO3I€ M3 €ro CTBOJIOBBIX
KJeToK. JIeKOLUTH MMEIOT pa3Mepnsl OT 6 g0 25 MKM, OHU
OTJIMYAIOTCS pa3zHooOpasueM (GopM, CBoell MOABUXKHOCTHIO,
byHKIMAMA. JIEHKOIUTHI, CITOCOOHBIE BBIXOAUTD M3 KPOBEHOC -
HBIX COCYIOB B TKaHM M BO3BpalllaThCsl 0OpaTHO, YY4acTBYIOT B
3aIIUTHBIX PEaKILIUsIX OpraHM3Ma, OHM CIIOCOOHBI 3aXBaThHIBaTh
U TIOTJIOIIATh YYKEPOMHbIE YaCTUIIBI, IPOAYKThI pacliama Kie-
TOK, MUKPOOPTaHU3MBbI, IIEpeBapuBaTh UX. Y 3MIO0POBOrO YeJIO-
Beka B | MKJT KpoBU HacuuThiBaoT oT 3500 mo 9000 jelikouuToB
(3,5—9)x10’/n, KonuuecTBo J1eHKOLUTOB KoNebIeTCs B Teye-
HUE CYTOK, MX YHCJIO YBEJIMYMBACTCS IIOCJIE €Ibl, BO BpeMs
(bu3ngeckoit paboThI, TP CUILHBIX ASMOLIMSIX. B yTpeHHME Yach
YHCJIO JEUKOLIMTOB B KPOBU YMEHBIIIEHO.

ITo cocraBy umTOIIa3Mbl, (hOpME Sapa BBIICISIOT 3€PHHU-
CThIe JIEMKOUMTHI (IPaHYJIOLUTHI) U HE3EPHUCTBIC JTEUKOIIUTHI
(arpaHyIOLUThI), 3epHUCMble AelKOUUMb. UMEIOT B IIMTOILJIa3Me
OOJIBIIIOE YMCIO MEJIKUX TpaHysl, OKPAIIWBAIOIIUXCS Pas3ind-
HBIMHM KpacuteqsiMu. I1o OTHOIIEHUIO TpaHyl K KpacUTesIM
BBIACIISIIOT 303UHO(MUIIBHBIC JIEHKOUUTHI (303MHO(MIBI) — Tpa-
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HyJIbl OKpalllMBalOTCS 303MHOM B SIDKO-PO30BBIN 1IBET, 0a30-
bunbHBIe JeKoUUTH (0a30(uibl) — TpaHyJbl OKpallMBalOT-
Csl OCHOBHBIMM KpacuTesisiMu (a3ypoM) B TEMHO-CUHUU WU
¢buoNeTOBBI LIBET W HEUTPOMGUIbHBIE JIEHKOUMTH (HEHTPO-
(usbl), KOTOpbIE COAEPXKAT 36PHUCTOCTh (PHOJETOBO-PO30BOTO
1IBETA.

K nezeprucmouim saeiixoyumam OTHOCSIT MOHOLIMTBHI, UMEIO-
mue nuamMeTp 10 18—20 MKM. DTO KpyITHBIE KJIETKH, COAepKa-
ye sapa pas3inyHoil ¢hopMbl: 6000BUAHOE, A0JbYATOE, MO -
KoBooOpa3Hoe. LluTommazmMa MOHOUIMTOB OKpAaIIMBAETCS B TO-
JIyboBaTO-cepblii 1IBET. MOHOLIUMTHI, UMEIIINEe KOCTHOMO3I0-
BO€ TIPOMCXOXIEHUE, SIBJISIIOTCS IMPEAIIeCTBEHHMKAMM TKaHe-
BbIX MakpodaroB. Bpems npeOGbiBaHMSI MOHOLIUTOB B KPOBU CO-
crapisger oT 36 mo 104 vacos.

K neiikouutapHoii Tpyrie KJIEeTOK KPOBU OTHOCIT TakXkKe
pabouue KJIeTKM UMMYHHOU cucTeMbl — JUMGOIUTHI (cM. «MM-
MYHHasl CHUCTEMa»).

V 3p0poBoro yeynoBeka B KpoBu copepxkurca 60—70% neii-
tpodumios, 1—4% so3mHopuios, 0—0,5% 6Gasopunos, 6—8%
MoHOLUTOB. Yucino numdpouutoB cocrapisier 25—30% Bcex
«Oenpix» KJeToK KpoBu. [Ipu BocmanmTeabHBIX 3a00JIeBaHUSIX
KOJIMYECTBO JICHKOIIMTOB B KPOBU (U JTUM@POILIUTOB TOXE) MO-
BbllIaeTcs. Takoe siBjieHre MOJyYuIo Ha3BaHue — JIEMKOLUTO3.
ITpu annepruyeckux 3a00IeBaHUSIX YBETUUUBAETCS YMCIO D03U-
HOMUIOB, MPU HEKOTOPBIX IPYrUx OOJIE3HSIX — HEeUTpoduaos
wiu 6azodusioB. Ilpu yrHereHUM (YHKIIUU KOCTHOTO MO3ra,
HanpuMep, NMpu AeHCTBUU paaualuu, O0JIbIINX 103 PEHTIeHO-
BCKUX JIydeid WU NEUCTBUU SIMOBUTHIX BELIECTB, KOJIUYECTBO
JIEMKOLIMUTOB B KPOBU YMeHblIaeTcs. Takoe coOCTOsIHME Ha3biBa-
10T JIEUKeMUEeH.

TpomOoIMTBI (KPOBSIHBIE IUIACTUHKU), MMEIOIIME pa3Mepbl
2—3 MKM, TIpUCYTCTBYIOT B 1 MKJ KpPOBM B KOJUYECTBE
250 000—350 000 (300x10°/n1). Mpblueunas paboTa, MHpUeM
MUIIY MOBBIIIAIOT KOJIUYECTBO TPOMOOLIMTOB B KpOBU. Tpom-
OOLMTHI HE UMEIOT sifpa. DTo chepudeckoit GopMbl MIACTUH-
KM, CIIOCOOHBIE MPUIUNATh K YYXKEPOMHBIM TOBEPXHOCTSM,
CKJIeuBaTh MX JpYyr ¢ ApyroM. I[Ipu 3TOM TpOMOOUMTHI BbIIE-
JISIIOT BENIeCTBa, CIMOCOOCTBYIOLIME CBEPThIBAaHMIO KpoBU. [Ipo-
JOJKUTEJbHOCTh XM3HU TPOMOOLIUTOB A0 5—8 mHEI.

3aumrHble (hyHKIMU KPOBU

CaeprbiBaemMocTh KpoBi. KpOBb, TeKyIIasi 0 HEMOBPEXACH-
HBIM KPOBEHOCHBIM cocyldaMm, ocTaercs xkuakoi. IIpu mospe-
XKACHUM COCYy/a BbITEKalollasi U3 HEr0 KpOoBb TOBOJBHO OBICTPO
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cBepThiBaeTcst (uepe3 3—4 MuH), a yepe3 5—6 MUHYT MpeBpa-
1IaeTcs B MUIOTHBIN CTYCTOK. DTO BaXXHOE CBOWCTBO CBEPThIBaE-
MOCTHU KPOBU MpPeJ0XpaHsIeT OpraHu3M oT KpoBororepu. Caep-
ThIBaHME CBSI3aHO C TpEeBpallleHWeM HaxOjsIlerocs B Ija3zme
KpPOBU pacTBOpUMOro 0Oenka ¢uOprUHOTeHAa B HEPaCTBOPUMBII
¢ubpuH. benok ¢pubpuH BeiNanaer B BUIE CETU U3 TOHKUX HU-
Tel, B METISIX KOTOPOW 3aaepKMBAIOTCS KJIETKM KpoBU. Tak
obpazyercs TpombO.

ITpouiecc cBepThIBaHUS KPOBU MPOTEKAET C y4acTUEM Be-
1IECTB, OCBOOOXIAIOIIMXCS TNPU pa3pyllieHUU TPOMOOLMTOB
U TIpU NOBPEXIECHUU TKaHeu. M3 moBpeXIeHHBIX TPOMOOILIM-
TOB M KJIETOK TKaHeil BblaeJisieTcss 0eIoK, KOTOpblii, B3aMO-
JNEUCTBYSI ¢ OenkamMu TUTa3Mbl KpOBM, TpeoOpasyercss B aK-
TUBHBIU TpoMboIrnacTuH. s obpa3oBaHus TpoMOOMIacTUHA
HEoOXOIUMO TMPUCYTCTBUE B KPOBU, B YACTHOCTU, aHTUTEMO-
auTtuyeckoro dakrtopa. Eciu B KpoBU aHTUTEMOJUTUUYECKUIA
(hakTOp OTCYTCTBYET MU €ro Majo, TO CBEPTHIBAEMOCTb KPO-
BU HM3Kasi, KPOBb HE CBEPTHIBAETCS. DTO COCTOSIHUE MOJy4K-
JIO Ha3BaHUe eemoguauu. Jlanee, ¢ yyacTueM oOpa30BaBILIEroO-
csl TpOMOOTIJIaCTUHA, OeJIOK MIa3Mbl KPOBU MPOTPOMOUH Mpe-
BpalllaeTcsl B aKTUBHBIN (hepMeHT TpoMOUH. [1pu Bo3neiicTBuU
o0pa3oBaBllierocsl TPOMOMHA pacTBOPEHHBIN B IJiazMe OesoK
(prbpuHOTreH TnpeBpaliliaeTcsl B HepacTBOPUMBIA pubpuH. B cetu
U3 9TUX BOJIOKOH Oenka (ubpuHa ocenarOT KJIETKU KPOBM.
Jns mpenynpexaeHusi CBepThIBaHUS B KPOBU B KPOBEHOCHBIX
cocylax, B OpraHu3Me UMeeTcsl TPOTMBOCBEPThIBalOIIasl CUC-
Tema. B medyeHu M B Jerkux oOpasyercsl BELIECTBO remapuH,
MPEeNnsATCTBYIONIMI CBEPTHIBAHUIO KPOBU IMyTeM MpeBpalleHUs
TPOMOMHA B HEAKTUBHOE COCTOSTHUE.

T'pymmbi kpoBu. IlepesmBanue kpoBu. [Tpu kpoBoToTEpsSIX B
pe3yjbTaTe TpaBMbl U TPU HEKOTOPBIX OMepalusax MpakTU-
KyeTcsl MepelrBaHue 4YeloBeKy (Ha3blBaeMOMY PELMIMEH-
TOM) KPOBM JApPYroro 4ejoBeka (AoHOpckoil kpoBu). [lpu
3TOM BaxXHO, UYTOOBI OOHOpcKas Kpoeb ObLIa COBMECTHUMA C
Kpoevio peyunuenma. Jleno B TOM, 4YTO MPU CMEIIUMBAHUU
KPOBU OT Pa3HbIX JUI 3PUTPOLUTHI, OKa3aBIIKUECs B Taa3zMe
KPOBM JAPYroro 4ejaoBeKka, MOTYT CKJieMBaThcsl (arrjlOTUHU-
poBaThCs), a 3aTeM pa3pylaThCs (reMoJu3upoBaThes). [e-
MOAU30M HA3BIBAIOT MPOLIECC Pa3pylIeHUs] HUTOJEeMMBbI 3pU-
TPOLIMTOB M BBIXOJA M3 HUX TeMOTJI00MHA B OKpPYXAIOIIYIO
UX 1miaasMy KpoBu. ['eMoau3 spUTpPOLUTOB (KPOBU) MOXKET
MMPOU3OUTU TPU CMEIIMBAHUU HECOBMECTUMBIX TPYII KPO-
BU WJU NIPU BBEJAEHUU B KPOBb I'MIOTOHUYECKOTO pacTBOpa,
MpU IEUCTBUM XUMUYECKUX SIMOBUTHIX BELIECTB — aMMua-
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Ka, OeH3MHa, xJIopodopMa U APYIMX, a TAKXKE B PE3YJIbTAaTE
NENUCTBUS sia HEKOTOPBIX 3MEM.

Jleo B TOM, 9TO B KPOBU KaXIOTO YeJIOBEKAa MMEIOTCSI 0CO-
Oble OeJIKM, KOTOpbIe CIIOCOOHBI B3aMMOJCHCTBOBATh C TAKUMU
Ke 0elKaMUd KPOBM JIPYroro 4ejoBeKa. Y 3pUTPOLIMTOB TaKue
OeNIKOBBIE BEIECTBA MOJIYUYWIM HA3BAHUE ae2alOMUHO2EHO8,
0003HAYCHHBIX 3aIyIaBHBIMU OykBamMu A 1 B. B miaszme kpoBu
TakXKe MMEIOTCSI OEJIKOBBIC BEllleCTBa, ITOJYYMBIINE Ha3BaHUE
aeentomununog a (anbda) u p (6era). CBepThiBaHME KPOBU (ar-
[JIIOTUHALMS U TEMOJIM3 3PUTPOLIMTOB) IIPOUCXOAUT B TOM CIIy-
Yae, €CJIM BCTPEYaloTCs OMHOMMEHHBIE aIrTIIOTUHOIEH M ar-
roTUHUH (A u a; B u p). C ydeToM HanW4us armIlOTUHOTEHOB
U arrJIIOTUHAHOB KPOBB JIIOAEH MOApa3ae/saioT Ha YEThIpe TPYII-
bl (Tab. 3).

Taonuuma 3
Knaccudukaims rpymni KpoBu YesIoBeKa

I'pynna kposn Ilpncyrcrave GeskoB
ATTRICTHHOTCHOB arrioTHITHHOB

0O (1) ner aHufp

A 1D A ' B

B (1II) B a

AB (1V) AB HeT

Kak mokazano Ha Tabnuie 3, B mepBoii (I) rpyrme xposu,
B €€ Iia3Me, colepxkarcs o0a arrioTUHUHA (a U [3), a 'y apuT-
POLIMTOB 3TOM T'PYIIbI arTJIIOTUHOTEHOB HET BOOOIE. Y BTOPOit
(IT) rpynioel KpoBU, B €€ IIa3Me, UMEETCs arTJloTUHUH P, a'y
SPUTPOLIMTOB IPUCYTCTBYeT arrmotuHoreH A. Y tperbeir (111)
IpyNIbl KPOBM, B €€ IJla3Me, MMeeTcsl arrjiloTMHWH a, a y
SPUTPOLIUTOB COJAEPXKUTCS arrioTuHoreH B. VYV uyerBeproii
(I'Y)rpynmsl KpoBU armilOTUHWHOB B IJla3Me€ KPOBM BOOOIIIE
HET, a 9pUTPOLIUTHI comepxkaT oba arrmoTuHoreHa — A u B.

KpoBb Bcex yeTbIpex IpyIi OAMHAKOBO MOJHOLEHHAs U OT-
JINYAeTCsl TOJABKO COAEepXXKaHUEeM arrjiloTUHOTEHOB M arrjloTH-
HUHOB. ['pynna KpoBu y yenoBeka mocrossHHa. OHa He U3MEHsI -
€Tcs B TEUEHME XXU3HU M Tepenaercs mo Hacieacty. Ilpu me-
peluBaHUU KPOBU HYXHO 00sI3aTe€IbHO YYUTHIBATH COBMECTH-
MOCTh Ipynnl KpoBu. IIpu 3TOM BaxXHO, YTOOBI B pe3yJibTare
MepejuBaHusl KPOBU 3PUTPOLUTHI JOHOPA HE CKJIEWMBAIUCH B
KPOBM PELIUMIHEHTA.
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C y4eToM HaIM4Yusl B KPOBM armIIOTUHUHOB M arrjaloTUHOTE-
HOB KPOBb Jifofieil | rpyrmbl MOXHO IIepeIMBaTh JIOISIM C JII0-
0oii rpynroit kpoBu. [loaToMy Jtoneit ¢ mepBoii TPYNITON Kpo-
BU Ha3bIBAIOT YHUBEpPCAJIbHBIMU JoHOpaMu. Joxeit ¢ IV rpyn-
MOl KPOBM HA3bIBAIOT YHUBEPCAJbHBIMU PEIUITMEHTAMU, UM
MOXHO MepenBaTh KPOBb JIIOOOM APYroil ITPyIbl, ITOCKOJIbKY
B IUTa3Me€ UX KPOBU HET arrJIlOTUHUHOB.

Kpowme arrmotruHoreHoB A 1 B y 3pUTpOo1IUTOB KPOBU HEKO-
TOPBIX JIOAEH MOXKET COIepXXaThCs arrIlOTUHOTEH, ITOJy4YWB-
Wi Ha3BaHMUE pe3yc-dakropa. DTOT (akTop BIEPBbIC ObLI
OOHapy:XeH B KpOBM 00e3bsIH MaKak-pe3yc. Pe3yc-dakrop 00-
Hapy>XUBAETCS B KPOBU IpuMepHO y 85% monmeii. KpoBb Takmx
JI0fEi Ha3bIBAIOT pesyc-nosoxutenabHoit (Rh™). Kposb, B Ko-
TOpoOii pe3yc-dakTopa HET, Ha3bIBAIOT pPe3yC-OTpULIaTeIbHOM
(Rh~). ®denomen pesyc-akrTopa 3akiaio4aercss B TOM, Y4TO B
KPOBU TaKUX JIOJEH OTCYTCTBYIOT BEIECTBA, MOJYYMBIINE HA3-
BaHME aHTUpE3yC-armIIOTUHUHOB. Eciu 4enoBeKy ¢ pe3yc-oT-
pUILIATEIbHOI KPOBBIO ITOBTOPHO IEPEIUTh PE3yC-TOIOXKUTETb-
HYIO KPOBb, TO MO BIUSHUEM pe3yc-arTJloTUHOTeHa ToHOopa B
KPOBU pELUIIMEHTa 00pa3yloTcs aHTUPE3yC-arrIlOTUHUHBL H
reMOJIM3UPYIOIIME BeIleCcTBa. DTO MOXET BbI3BaTh arTIIOTHHA-
LIVIO ¥ TeMOJIU3 3PUTPOLIUTOB.

Taxk, ecnu y matepm pe3yc-oTpuliaTebHass KpOBb, a y IJI0-
Jla KpOBb pe3yc-IOJI0XUTEIbHAsI, YHACJeJOBaHHAsI OT OTLa, TO
KPOBb TLIOZA BHI3BIBAET B PE3yC-OTPUILIATEIbHONM KPOBU MaTepu
obpa3oBaHME AHTUPE3YC-aITIIOTUHUHOB. DTHU arrIIlOTUHUHBI
MOTYT MPOXOAUTh Yepe3 IUIALEHTY U pa3pyllaTh 3PUTPOLIUTHI
wroga. B aToM ciryyae 1o MoxXeT IIOrMOHYTh B yTpoOe MaTepu
WA pebeHOK POAUTCI C TaK Ha3bIBA€MOW T'E€MOJIMTUYECKON
XKEJITYXOM.

Mblmeynbie TKAHU

Mbune4Hast TKAHb ITPECTaBIIsIeT COO0M IPYIITY TKaHel (1mo-
MepeyHOoINoJIOCcaTy0, MIAAKYI0 U CEepACUYHYI0), UMEIOIIUX pa3-
JIMYHOE TIPOUCXOXAEHUE U CTPOEHUE, OOBEIMHEHHBIX MO (hyHK-
LIMOHAJIbHOMY TMPU3HAKYy — CIOCOOHOCTU COKpalllaThCs, M3-
MCHJTDH CBOIO IJIMHY, YKOPAauYMBaTbC.

ITonepeuHonosocarasi (MCYepYeHHAsT), CKeJIETHAS MbIIIEYHAS
TKaHb 0Opa3oBaHa MbIIIEYHBIMU BOJIOKHAMU, COJEpXKallUuMU
MUOGUOPUIIBI, B3aMMHOE PACMOJOXEHWE KOTOPBIX CO3HaeT
MoIepeuHyto ucyepueHHocTh (puc. 9). IlomepeuHormnoocartas
MblllIeYHasi TKaHb 00pa3yeT CKeJeTHbIE MBILILIbI, MTPUKPETIsi-
jolmecs K KOcTsIM ckKejeTta. BaXHbIM CBOWCTBOM CKeJIETHBIX
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MBI SIBJISIETCSI MX CIIOCOOHOCTh COKpalllaThCsl (YKOpauYMBaTh-
cs), MOMYMHSISICH OCO3HAHHBIM YCHMJIMSM BOJU 4yejioBeka. Oc-
HOBHBIM TKAHEBBIM 3JIEMEHTOM CKEJIETHOI ITONEepeYHOII0IO-
CaToil MBIIIEYHON TKAHU SIBIISIIOTCS MbluleHble 60A0KHA, KOTO-
pble B OTAEAbHBIX MBIIILIAX MOTYT IOCTUTaTh B WIMHY 10—12 cM.
CHapyx# Kaxa0e MBIIIEYHOE BOJOKHO ITOKPHITO 000JIOYKON —
CapKoJIeMMOIi, B KOTOPYIO BILIETAIOTCS TOHKHE KOJIar¢HOBBIC
BOJIOKHA, ITOJYyYMBIIME Ha3BaHUe aHdomusuil. B Kaxkmom MbI-
IIEYHOM BOJIOKHE ITOJ CapKOJIEMMOI B IIUTOILIa3Me (CapKoII-
JT1a3Me) pacrioyiaraloTcss MHoTounciaeHHbIe sapa (mo 100), opra-
HEJUThI O0Iero Ha3HadYeHUsI, a TaKXKe CIlelMajbHble OpraHe-
JIBl U BKJIIOYeHUS (MUOTJIOOWH, TIMKOreH). MuorioOuH, pa-
CTBOPEHHEIN B CApKOILJIa3Me, SIBJISIETCS IUTMEHTOCOAEPKAILIM
0esKoM, OJM3KHUM 110 CBOMM CBOMCTBAM IeMOIJIOOMHY 3PUTPO-
LIUTOB.

OCHOBHYIO YaCTh MBIIIEYHOIO BOJIOKHA COCTABJISIOT OOBIU-
HO cTelalbHble OpTraHe/UIbl — Mmuoguopustsl. Kaxmgas Muo-
¢GubpuiIa COCTOUT U3 MPABUIBHO YePEAYIOIINXCSI YIaCTKOB —
TEMHBIX aHU30TPOTHBIX TUCKOB (A) M CBETIbIX M30TPOMHBIX
nuckoB (J). B cepennHe Kaxxaoro mucka A IpOXOOUT CpeIruHHAasI
nmosocka M, unum me3odpparma. Yepes cepeauny nucka J mpo-
XomuT MuHusA Z — Tenodparma. YepegoBaHue TEMHBIX U CBET-
JIBIX TUCKOB B COCEOHUX MUO(GUOpUIIAX, pacIiojararoiimixcs
Ha OJHOM ypOBHE, Ha THCTOJOIMYECKOM IIperapaTe CKeIeT-
HOW MBIIIIBI CO3JAE€T BIIEYATICHUE MOMEPEYHON MCUYEPUYECHHO-
ctu. Kaxnelii TeMHBIN AIUCK 00pa30BaH TOJCTHIMU MHOGUO-
puniamu (10 HM), OCHOBY KOTOPBIX COCTaBIISIET BHICOKOMOJIE-
KYJISIpHBIM OesToK MUO3uH. KaxXablii CBETJIBII OMCK COCTOUT U3

Puc. 9. MicuepyeHHas (IonepeyHOnonocarasi, CKeJIeTHast) MblllIeYHast TKaHb:
1 — MblllIEYHOE BOJIOKHO, 2 — capkojiemma, 3 — Muobubpwib, 4 —
sanpa
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TOHKUX HUTeW (5 HM), COCTOSIIIMX M3 HU3KOMOJEKYJISIPHOTO
OejKa aKTWHA, a TaKXe HU3KOMOJIEKYISIPHBIX OEKOB TPOIIO-
MHO3MHA U TPOIIOHMHA.

Yyactok MuobuOpWLIBI MEXTY ABYMSI Z-TWUHUSIMU Ha3bl-
BalOT CApKOMEPOM, KOTOPBIN SBJIIETCSI (PYyHKIMOHAIBHON €1~
HULEH MUO(PUOPUILITBI.

CapkoMep BKJIIOYaeT B Ce0S TEMHBIA OMCK M IIPUMBIKAIO-
1Me K HeMy ¢ JIByX CTOPOH IO MOJIOBMHE CBeTJIble NucKu. O6a
KOHIIA TOJICTBIX MUO(GUOPUIIIT CBOOOMHBI, a Yy TOHKMX CBODOO-
JIeH TOJbKO ONUH KOHell. TakuM oOpa3oM, TOHKHE MUOGDUO-
PWUIBL UAYT OT Z-TIJIaCTUHOK M BXOIAT B IIPOMEXYTKU MEXITY
TOJICTBIMU MUODUOpUIaMu. [1pu cokpallleHuu MBILILBI aKTH-
HOBBIE M MHO3MHOBBIE (DUOPWJUIBI CKOJB3AT HABCTPEUy APYT
IpyTy, IPU pacciadJIeHUU MBIIIIbI IBUTAIOTCS B MPOTUBOIMO-
JIOXHBIE cTOpoHBI. [1o KonmyecTBy MUOGUOPUILI M CapKOILIa3-
Mbl MBIIIEYHbIE BOJOKHA IMOAPA3AESIIOTCS Ha MeJIeHHbIe
(«xpacHbIe»), copepxXallue Majao MUOGUOPUII U MHOTO cap-
KOILIa3Mbl, 1 ObICTpBIE («OeJIble»), B KOTOPBIX MHOTO MHOG1O-
pWLI U Mano capkoiiasMmbl. «KpacHbie» MBIIIEYHBIE BOJOKHA
MEIJIEHHO COKpAallalTCs, HO MOTYT OBITh JOJTO B pabouem
coctosgHun. «benbie» MbIIIeYHBIE BOJTOKHA OBICTPO COKpaIlia-
1oTcs U ObicTpo ycratoT. CouyeTaHHWe B MBIIILAX MEMJICHHBIX U
OBICTPBIX ITOTIEPEYHOITOI0CATHIX MBIIIEYHBIX BOJIOKOH 0o0ectme-
YUBaeT OBICTPOTY UX peakUUM (COKpAIeHWsI) W JJIUTEIbHYIO
paboTOCITIOCOOHOCTb.

M cTOYHUKOM pa3BUTHUS IOTIEPEYHOTIOI0CATON (CKEIETHOM )
MBIIIEYHOM TKaHU SBIISIOTCS KJIETKHM MHUOTOMOB coMuTOB. Ha
PaHHUX CTaAUSIX Pa3BUTHUS 3apOIbIIa U3 ME30IEPMbl MUOTOMOB
BBICEJISIIOTCSI OTHOSIIEPHBIE BEpeTeHOOOpa3HbIe KJIETKN — MHO-
OyacThl. bBICTPO pa3MHOXAsICh, MAOOIACTBI B COOTBETCTBYIOLIINX
MecTax 00pasyroT 3aKJIaiku Oyaymmx Mbiiiil. beicTpoe nenexHue
siiep MPUBOAUT K yTpaTe MUOOIACTaMU KJIETOYHOTO CTPOEHUS,
¥ OHM IIPEBPAIAIOTCI B KPYITHbIE MHOTOSIAePHbIE KOMILIEK-
Cbl — MBIIIEYHEIE BOJIOKHA. B hOpMUPYIOIIUXCS MBIIIIEUHBIX
BOJIOKHAX YBEJIMIMBACTCA KOJMYECTBO MUODUOPUIII, OB -
eTCs TIoTepeyHasi icuepuyeHHOCTh. Bo BTOpOIi MOJIOBUHE BHYT-
PUYTPOOHOTO Pa3BUTHS U B IIOCTHATAILHOM OHTOT€HE3¢ MBIIIEY -
HbIE BOJIOKHA PAcTyT B JJIMHY U B TOJIIIMHY MyTEM YBEJIUUYECHUS
qucia coiepXaliuxcs B HuUX Muopuopuiai. Bmecre ¢ poctom n
I bepeHIIMPOBKO MBIIIEYHBIX BOJIOKOH MMPOUCXOIUT CAUSTHUE
HX C KJIeTKaMU-caTeJumTaMu. KiteTKi-caTe/unThl pacIiojiararoTcs
MO/ CapKOJIEMMOM MBIIIIEYHBIX BOJTOKOH U SIBJISIIOTCSI UICTOYHU -
KOM HOBBIX BOJIOKOH. KJeTKM-caTeMThl CIIOCOOHBI TEeIUThCS
U JaBaTh HAYaJI0 MUOOJIACTaM T10CJIe MBIIIIEYHOU TPABMBI.
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I'mankas MplneYHas TKaHb 0Opa3yeT COKpaTUMbIi arnmapar B
CTeHKaX BHYTPEHHUX OPraHOB, MPOTOKOB XKeJie3, KPOBEHOC-
HBIX U TUMdaTndeckux cocynoB. CTPyKTYpHbIM 3JIEMEHTOM 3TOM
TKaHMU SIBJISIIOTCS 21adKue Mbluleutvle Kaemku (muoyumst). Tnan-
KM€ MUOLIMTHI MPencTaBsioT co00l BepeTeHooOpa3Hoil dhop-
MBI KJIeTKU JJInHOM 20—100 MKM, TommuHou 5—8 MxMm. OmgHO
MaJIOYKOBUIHOE SIAPO pacmojaraercsl B cepeanHe kiaetku. [pu
COKpallleHUX MUOLMTA SIPO U3TMOaeTCsl U Aaxe CrupaieBu/I-
HO 3akpyuuBaercs. OpraHeJijibl, B TOM 4Mc/ieé 1 MHOTOUYUCIEH-
Hble MUTOXOHIPUHM, PACIIOJOXEHBI OJMKEe K TOJI0CaM KIIETKH.
DHpor1azMaTuyeckass cetTb U KOMIUIEKC [OfbIXU pPa3BUTHI
cJ1ab0, YTO CBUIETEJILCTBYET O HU3KON CHMHTETUYECKOU (YHK-
LIMY MUOLIMTOB. B 1IMTOMNIa3M€ MUOLIMTOB MHOTO aKTUHOBBIX U
MUO3WHOBBIX (PMOPUIIJI, PACIIOJIOXKEHHBIX HE TMapajlIeIbHO, a
MO/ YIJIOM JApyT K ApyTy. loss akTrHa (1o CpaBHEHUIO C MUO-
3MHOM) B IJIQJAKHUX MBIIIEYHBIX KJIETKaX Bblllle, YeM B Monepey-
HOMOJIOCAThIX MBIIIEYHBIX BOJIOKHaX. B3auMopeiicTBre akTUHO-
BbIX U1 MUO3MHOBBIX MUoGUOpUILII IPOUCXOAUT IO TPUHIIUITY
CKOJIbXXEHMUSI, HO OCYILIECTBJISIETCSI OHO MHAYe, YeM B CKeJeT-
HOW MBIIIEYHOM TKaHU. [JlagKue MUOLMTHI HEe UMEIOT Mornepey-
HOTIOJIOCATON MCYEPUYENHOCTH, COKPAIIAIOTCSI OHU TOMUMO yCHU-
JIVST BOJIM, UX QYHKIIMU HAXOASITCS MOJ KOHTPOJIEM aBTOHOMHOM
(BereTaTUBHOIT) YaCTU HEPBHOU CHUCTEMBI.

I'magkue MUOUUTBHI OOBENMHSIIOTCS B Iy4KU, B 0Opa3oBa-
HUU KOTOPBIX YYaCTBYIOT TOHKME KOJJIar€HOBbIE M 3JacTUYecC-
KMe BOJIOKHA.

CepneuHas 1orepeyHonosiocaras (McuepyeHHasi) MbIIeYHast
TKaHb 00pa3oBaHa IJIOTHO MPUJIEKAIIUMU IPYT K APYry, UMe-
IOIIMMU TOTIEPEYHOIIOJ0CATYI0 NCUEPUEHHOCTb MBIIICYHBIMU
KJIeTKaMu — kopouomuoyumamu, B TO Xe BpeMmsl cepleuyHbie
MBbIILIEYHbIE KJIETKU COKpalllaloTcs aBTOMAaTUYeCKU, MOAYMHSI -
SICh PUTMY TMPOBOISIIEH CUCTEMBI cepAla U (QYHKIUSIM aBTO-
HOMHOW (BereTaTUBHOI) HEpBHOU cucteMbl. KapaArOMUOLIUTHI
MpPeaCTaBIsIIOT coboil ymnanHeHHBIe (o 100—150 MKxM) Kier-
K1, ToinmuHoi 10—20 MKM, mMelolue OJHO SApOo (MHOTma
JIBa siApa), pacmojoXeHHOe B IIeHTpe KiaeTku. OpraHeuisl 00-
IIero 3HAYEeHUsI COCPEJOTOYECHBI OJMXKe K KOHIAM KJIETKHU.
MUTOXOHAPUU pacIionararoTcs 1emoYKaMu BAOJb MUOGUOPUILI.
B xapnromuolmtax uMerTCsl BKIIOUEHUS! — TJIMKOTeH, JIUTIU -
IIbl. AKTUHOBBIE U MMO3MHOBBIE MUO(GUOPUILIBI B KAPIUOMUO-
LIMTaX pacriojaraloTcss MPUMEpPHO TaK Xe, KaK Yy CKeJeTHOM
MycKyJaaTtypbl. TOHKHE aKTUHOBBIE MUOMUOPUIIIBI OTHUM CBO-
MM KOHILIOM MpUKpEIUIeHbl K TeJodparme, obpasyloleil Ju-
Huto Z. Tosncteie (MMO3WHOBEIC) MUOGUOPHUIIIIBI, PACTIOOXKEH -
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Hbl€ MEXIYy aKTUHOBbIMU, OMHUM CBOUM KOHIIOM MPUKPETLIS-
0TCs K Me3odparme (inHuu M), a IpyruM HaImpaBjieHBI B CTO-
poHy Tesiodparmal.

KaparoMuonuTsl, KOHTaKTUPYST APYT C APYroM, 00pas3yloT
B OYHKIIMOHAJTbHOM U CTPYKTYPHOM OTHOILIEHMUSIX LIETOCTHYIO
COKpaTUTeNibHyl0 cuctemy. Ha rpaHuile mpuseraroummx Apyr K
JIpyry KapIAMOMHUOIIMTOB HaxoOAsTCS BCTaBOYHbIE NUCKU. OHU
COCTOSIT U3 COIMPUKACAIOIINXCS YYACTKOB IIUTOJEMMbl KOHTaK-
TUPYIOIIUX KJIETOK B 00JIACTU pacmnooXeHus MUuobuopu,
HarnoaoOue paclIMPEeHHbIX JeCMOCOM. Bo BCTaBOYHBIX AMCKAX,
B yyacTKaX, He 3aHSTbIX MUOGUOpUIAMU, UMEIOTCS TaK Ha-
3bIBaeMble 11IeJieBble KOHTAKThI, MJIM HEKCYChl. BcTaBouHbIe nuc-
KU BBIMOJHSIOT MEXaHWYEeCKYl0 (DYHKIMIO, OHU TMPOYHO CO-
EIUHSIOT COCeIHMEe KapIMOMUOIIUTHI U B TO Xe BpeMs obecre-
YMBAIOT OBICTPBIE MTPOXOXAEHUSI HEPBHBIX UMITYJIbCOB, UTO JA€T
BO3MOXHOCTb BCEM CEPJACYHBIM MUOLIMTAM COKPAIIAThCS OTHO-
BpeMeHHO. C MOMOIIIbIO BCTABOYHbBIX JUCKOB obecrieunBaeTcs
HE TOJbKO CTPYKTYpHOE, HO U (PYyHKIIMOHATbHOE OOBEAMHE-
HUE KapJUOMHUOIIMTOB B LIEJIOCTHYIO CEPAEYHYIO MBIIIILY (MUO-
Kapn).

HepBHas TkaHb

HepBHasi TKaHb SABASIETCS OCHOBHBIM CTPYKTYPHBIM 3JI€MEH-
TOM OpraHOB HEPBHOU cucteMbl. OHA COCTOUT U3 HEPBHBIX KJle-
TOK (Hellpoyumos, WJIN HelpoH08) U CBSI3aHHBIX C HUMU KJie-
TOK HEMPOIJINU.

HeiipoHbl crmocoOHbl BOCIPUHUMATD pa3apaxeHus, TPUxXo-
JIUTh B COCTOSIHME BO30YXIeHUSs, BbIpabaThIBaTh U TepeaaBaTh
HEepBHbIe UMNYJIbCbl. OHM TaKXe YYyacTBYIOT B IepepaboTKe,
XpaHEHUW W U3BJICUCHUU U3 TTaMSITU UHGOpPMALIUU.

Kaxnast HepBHasi KJIeTKa UMEET TeI0, OTPOCTKU U HEPBHbIE
oKOHUYaHMs. HepBHas KjieTKa OKpyxXeHa IJa3MaTu4ecKoi MeM-
OpaHoii, KoTOpas crocoOHa MPOBOAUTHL BO30YyXIeHUE, 0oOec-
MeyrBaeT OOMEH BelleCTB MeXIIy KJIeTKOM U OKpyXalollieil cpe-
noii. B Tene kieTKU HaxXxoauTCs SAPO, a TaKXKe MeMOpaHHbIe
opraHeJjibl (3HAOIIa3MaTUYeCKasi CeTb, puOOCOMBbI, MUTOXOH-
npuu, komiuiekc [oabaxu, JTU30COMbI) U HEMEMOpaHHbIE
opraHeJiibl (MUKpPOTPYOOUKHU, HEWpohUIaMeHThl U MUKPODU-
JlaMeHThI). it HEPOHOB XapaKTEPHO HaMUuKe CIelUalbHbIX
CTPYKTYp: XpoMaTtoUuibHOTO BellecTBa (cyocraniuu Huccs)
n Helipoduopui. XpoMaTo(GUIBHOE BEIIECTBO BHISIBIISIETCS B
BUJIe 0a30(PUIIBHBIX [NIBIOOK (CKOTIJICHUST 3€PHUCTON 9HIOMIAa3-
MaTUYECKON CETU), MPUCYTCTBUE KOTOPBIX CBUIETEILCTBYET O
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BBICOKOM ypOBHE cuHTe3a 6enka. HelipopuOpuiibsl npeacTaB-
JISTIIOT COO0OH Ty4YKM MUKPOTpyOOUeK M HelpohuiaMeHTOB,
KOTOpPBIE YYACTBYIOT B TPAHCIIOPTE Pa3UUYHBIX BEIIECTB.

3penble HeHPOHBI UMEIOT OTPOCTKM IBYX TUMOB. OIUH OT-
POCTOK JIJIMHHBINA, 3TO Heilpum, WIU AKCOH, KOTOPBI MPOBO-
IUT HEPBHBIE MMITYJIbCHI OT TeJla HEPBHOM KieTku. B 3aBucu-
MOCTH OT CKOPOCTH IBUXXEHMSI HEPBHBIX UMITYJbCOB pa3inya-
10T IBa TUIA aKCOHHOIO TpaHCIOPTa: MEAJEHHBIM, UAYIIUI CO
CKOpOCThbIO 1—3 MM B CYTKM, W OBICTPBIA, UAYIIMH CO CKO-
poctbio 5—10 MM B 4yac. JIpyrue OTPOCTKM HEPBHBIX KJIETOK
KOpPOTKHE U Ha3bIBalOTCS dendpumamu. B OONBIIMHCTBE ClydyaeB
OHM CUJILHO BETBSITCSI, YEM U OTIpeaessieTcsl MX Ha3BaHue. JleH-
JIPUTHI TPOBOAST HEPBHBIN MMIYJIbC K TeJy HEPBHOM KIETKHU
CO CKOpOCThIO 3 MM B Yac (IE€HAPUTHBIA TPAHCIIOPT BEIIECTB).
ITo KoMMYeCTBY OTPOCTKOB BBIAECISIOT YHUIOJSIPHBIE HEWPO-
HbI, UMEIOIIME OAUH OTPOCTOK, OUIOJISIDHBIE — KJIETKU C IBYMSI
OTPOCTKAMU U MYJbTUIOJISIDHbIE HEHPOHBI, Y KOTOPBIX UMEET-
csl TpU U 0oJiee OTPOCTKOB. Pa3zHOBUAHOCTBIO OUITOJISIPHBIX KJI€-
TOK SIBJISIIOTCS TICEBIOYHUMONSIpPHbIE HEMPOHBI. OT UX Teaa OT-
XOIUT OJWH OOIINI OTPOCTOK, KOTOPHIM 3aTreM T-00pa3HO BeT-
BUTCS Ha aKCOH W JEHIPUT.

W neHapuThbl, 1 HEUPUTHI 3aKAHUUBAIOTCS HEPBHBIMU OKOH -
YaHUSIMU. Y NEHIPUTOB 3TO YYBCTBUTEJIbHBIE OKOHUYAHUS, Y
HeHpUTOB — 3(PPEKTOPHEBIE.

ITo dbyHKIIMOHATbHOMY 3HAYEHWIO HEPBHbBIE KJIETKU AEST-
Cs1 Ha peyenmopHble HelipoHbl (1yBCTBUTEbHBIE, ahhepeHTHHIE),
MPUHOCSIIIUE UMITYJILCHI K MO3TY, 29¢hhekmopHuie HelipoHbl (Bbl-
3pIBaOIIME neiicTBue, 3¢hdekT-apdhepeHTHBIE), BIHOCSIIINE
HUMITYJIbChl U3 MO3Ta, U acCOIIMTaBHbIE (BCTABOUYHbBIE) HEUPOHbL.
YyBCTBUTENbHBIE HEUPOHBI (MMPUHOCSIINE) BOCTPUHUMAIOT
BHEIIIHME BO3JAEUCTBUS U TPOBOAIT UX B CTOPOHY CIIMHHOTO
WJIU TOJIOBHOTO Mo3ra. DddeKTopHbIe HEPBHBIE (BBIHOCSIINE)
KJETKM TepefaloT HepBHbIE HMITYJIbChl paboOYMM OpraHam
(MpIIIIAaM, Xene3am). AccollUTaBHbIE (BCTaBOYHBIE, MTPOBOJI-
HUKOBbIE) HEWPOHBI MEPEeNaloT HEPBHbIE UMITYJbChl OT MPHU-
HoOCSIIEro HelipoHa BbiHOCsIIeMY. CyllecTBYIOT HelpOHbI, (PyH-
KIIMeil KOTOpbIX SABJsIeTCS BhIpaboTKa cekpeTa. DTo Heilpocekpe-
MOpHBIeHelPOHDL.

Heiipormsi. [TomMuMo HelipoHOB HepBHAasl TKaHb COAEPXKUT
KJIETKM HEMPOTJIMU, KOTOPbI€ BHIMTOJHSIOT pa3rpaHuYUTENbHYIO,
OMOpPHYIO, 3alllUTHYI0, Tpoduueckyr GYHKIUU. Bbiaensior
KJIETKU: MaKpOTJIUU (TJIMOLUTHI), KOTOPbIE Pa3BUBAIOTCS U3 dJie-
MEHTOB HEPBHOU TPyOKHU, MU MUKPOIJIUM (TIMaIbHbIE MaKpo-
(harm), pazBuBaromMecss U3 ME3CHXUMBIL.
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K Makporinm oTHOCST 3MEHAMMOIIMTHI, BHICTUIAIONINE T10-
JIOCTU KeIyOOYKOB MO3ra, a TakxKe acCTPOLUMTbl U OJUTOAEH-
JPOLIUTHI.

ACTpOLIUTHI CIIyKaT OMOPOI JJisI HEPBHBIX KJIETOK, M30JIM-
DPYIOT 1 O0BEIMHSIOT HEPBHBIE BOJOKHA B IMYUYKH, y9acTBYIOT B
MeTaboIMYeCcKuX IIpoleccax.

OnUroaeHAPOTIMOLIUTEL OKPYXAIOT Teda U OTPOCTKU HEM-
POHOB, 00pa3yl0T UX OO0OJIOYKHU.

KineTtku MUKpOTJIMM — 3TO MEJKUE KJIETKM, BBINOJHSIO-
mue GYHKIUU TJMalbHBIX MakpodaroB, CriocobHble K amedo-
WIHBIM JBUXCHUSIM.

OTpPOCTKM HEPBHBIX KJIETOK, IOKPHIThIE 00O0JOYKAMMU, Ha-
3bIBAIOTCST HepgHbiMU 6010KHamMu. T1o CBOEMY CTPOEHUIO HEpB-
Hble BOJIOKHA JAEIATCS Ha TOHKHE 0€3MIKOTHbIE (O0e3MUETUHO-
BbIC, aMHEJMHOBBIE) M TOJICTBIE MSKOTHBIC (MHEINHOBEIE).
Kaxnoe HepBHOE BOJIOKHO COCTOUT U3 OTPOCTKA HEPBHOM KJIET-
KM, KOTOPOE JIEXKUT B LIEHTPE BOJOKHA M HA3bIBA€TCSI OCEBBIM
IUJIUHIPOM, U OKPYXKAIOIIe ero 000JI0UKU. Y 6€3MUETNHOBO-
O M1 MUEJIMHOBOTO HEPBHBIX BOJOKOH 000JI0UKa pa3Has.

Y 6e3M1eIMHOBOIO HEPBHOIO BOJIOKHA BOKPYT OCEBOrO ILIM-
JIMHIpa MMeEEeTCs TOHKas 000ji04Ka, KOTOPYIO Ha3bIBalOT HEM-
pojieMMoii. MSIKOTHOe HepBHOE BOJIOKHO BOKPYI OCEBOIO IIH-
JIMHAPA UMEET MUEJIIMHOBBIN CJIOU, COCTOSIIUNA U3 JIUIIUAOB, U
KHapyXu OT HEero HeipoieMmy.

Bce HepBHBIE BOJIOKHA 3aKaHUYMBAIOTCS KOHLEBBIMM amlia-
patamu — HepeHuimu okoHuanusamu. I1o GyHKIMOHaIbHOMY 3HA-
YEHMIO BBHIIEJISIOT TPU TPYIIIILI OKOHYAHUI: peleNITOPHBIE (4yB-
CTBUTEJIbHBIE — pelenTophl), 3chdekTopHbie (3dekTophl) U
MEXHEHPOHHBIE, OCYIIECTBISIONINE CBSI3b HEHUPOHOB MEXIY
cOo0OTA.

Peuenrropubie (4yBCTBUTEIBHBIC) HEpBHBIE OKOHYAHUS SIB-
JISIIOTCSI KOHILIEBBIMUM ammnaparaMyu JI€HIPUTOB YYBCTBUTEIbHBIX
HelipoHOB. Brimensior cBoOOAHBIE HEpPBHBIE OKOHYAHUSA (CO-
CTOSIT TOJBKO W3 BETBJICHUU OEHAPUTOB), HECBOOOAHbIE WMH-
KarcyJIMpoOBaHHbIE OKOHYAHUS (COCTOSIT M3 BETBJIEHUM JEH-
JIpuTa, TJIMAJIbHBIX KJIETOK M COSIMHUTEJIbHOTKAHHOU Karcy-
JIbI) U HECBOOOAHBIE HEWMHKAIICYJMPOBaHHBIE OKOHYAHMS (HE
WMEIOT COeAUHUTEIbHOTKAHHOM KarlCyJibl).

DddexTopHbIe HEPBHBIE OKOHYAHUS SBJSIIOTCS KOHIIEBHI-
MM anrapaTaMy HEMpPUTOB B OpraHax M TKaHSX, MPU y4acTUU
KOTOPBIX HEPBHBIA MMMYJIbC MepeaaeTcsl TKaHsSIM pabodyux op-
TaHOB.

MexxHelpoHHbIe HEpPBHbIE OKOHYaHMUS (CHHAIICHI) pacIio-
JlaraloTcs Ha COCEOHMX HEPBHBIX KieTkax. Ilpu momormu cu-
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HAIICOB HEPBHBIC MMIIYJbChI MEPENAIOTCS OT OMHUX HEPBHBIX
KJIETOK APYIMM HEPBHBIM KJIETKaM.

B HepBHOIT TKaHU HEPBHBIE KJIETKM KOHTAKTUPYIOT APYT C
IpyroM, o0pa3ys 1emoYyku HellpoHOoB. HelipuT omHOW KieTKH
BCTyIaeT B KOHTAKT C OEHAPUTAMU WU TeJlaMM APYTUX Kie-
TOK, a 3TH, B CBOIO OYepelb, 00Pa3ylOT COEAUHEHUS CO CIEemy-
IOIIMMU HEPBHBIMU KJIeTKaMu. B 3THMX MecTax KOHTaKTOB, I1O-
JIVYYMBIIAX HA3BAHWE CUHAIICOB, MEMOPAHBI IBYX COCETHUX KJe-
TOK pasnesieHbl Ieiablo mupuHoit 1o 20 M. Takas OJM30CTb
MeMOpaH oOJer4yaeT TMepexo] HEPBHBIX WMITYJIbCOB OT OJHUX
HEPBHBIX KJIETOK K cocenHUM. HepBHBIE KJIETKM, COENMHSSICH C
JPYTUMU KJIETKAaMU TTOCPEACTBOM CUHAICOB, 00ECTEUYNBAIOT BCE
peaxkiMy OopraHuM3Ma B OTBET Ha pa3apakeHWUsl.

COBOKYITHOCTb HEMPOHOB, MO KOTOPHIM OCYIIECTBISIETCS Te-
penaya (IepeHoC) HEPBHBIX MMITYJIbCOB, (opMupyeT pedriek-
TOpHYIO Ayry. Pegrexmopras dyea mpenactapisieT co00i LeMnb
HEMPOHOB, COCAMHEHHBIX IPYr C APYIOM CHHAIICaMH, BKIIIO-
yallas IEpBbIi HEUPOH — YYBCTBUTEJIbHBIA M ITOCJHECIHUI
HEeWpoH — 2 HEKTOPHBIN, 110 KOTOPOI HEPBHBIN UMITYJIbC IBU -
KETCsl OT MeCTa ero BO3HUKHOBEHUs (B UyBCTBUTEJIbHOM He-
pPBHOM OKOHYaHMHM) K pabodyeMmy opraHy (MBIIIIE, XKeJie3e).
Camast npocrtas pedekTopHas Ayra COCTOUT U3 JBYX Helpo-
HOB — YYBCTBUTEJILHOTO M NBUTATeJIbHOro. B momaBisioliem
OOJILIIMHCTBE CIYy4aeB MEXAY UYBCTBUTEJIbHBIM W IBUTATENb-
HbIM HEWpOHaMU BKJIIOYEHO OIMH MJM HECKOJbKO BCTaBOY-
HBIX (accolMaTUBHBIX) HeiipoHOB (puc. 10).

OPT'AHBI, CUCTEMBbI " AIITIIAPATBI OPTAHOB

OpraHbl NOCTPOEHbl U3 TKaHeil. Opean — 3TO 4acTb Teia,
3aHMMAlOIas OIPENEJIEHHOE MECTO B OpTaHU3Me, MMeEIoIas
CBOWCTBEHHBIE €My (OpMY W KOHCTPYKIIUIO, BBIMOJIHSIONIAS
MPUCYIIYIO 3TOMY OpraHy (yHkiiuio. B obpazoBaHUM Kaxaoro
opraHa yyacTBYIOT BCe YeThIpe BuAa TKaHel. OmHako oJHa TKaHb
SIBJISIETCS TJaBHOM, paboyeit. Tak, ayisi Mo3ra TJIaBHOU SIBJISIETCS
HEpBHAS TKaHb, IS TIEYEHU — BNUTETUATbHAS, IS MBI —
MbIlIeYHast. B 3TWX opraHax MpUCYTCTBYIOT W APYTHE TKaHW,
BBITIOJIHSIIONIME BCIIOMOTaTebHble QYHKIIMUA. DIMUTeIraaIbHasK
TKaHb BBICTUJIAET CIIM3UCThIE OOOJIOYKM OpPraHoB MUIIlEBape-
HUS, NBIXaTeJIbHOU W MOYEBBIACIUTEIBHOW CUCTEM; COEIU-
HUTEJIbHASA TKaHb OCYIIECTBISIET 3alIUTHYIO, OMOPHYIO, TPO-
(uyeckyo yHKIMM; MBIlIeYHas: TKaHb Y4acTBYeT B 00pa3o-
BaHUU CTEHOK ITOJIBIX OPTAHOB.
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Puc. 10. Cxema nipocreiiiieii pehIeKTOpHOM TyTh:

1 — addepeHTHBIN (IyBCTBUTEIbHBIN) HEMPOH, 2 — CIIMHHOMO3TOBOM
y3elq, 3 — BCTaBOYHBIN HEWpPOH, 4 — cepoe BEIECTBO CTMHHOTO MO3ra, 5 —
a¢depeHTHbI (IBUTATENIbHBIN) HEHPOH, 6 — ABUTaTeIbHOE HEPBHOE OKOH-
YaHWe B MBIIIIAX; 7 — YyBCTBUTEJIbHOE HEPBHOE OKOHYAaHUE B KOXe

OpraHbl, umewlKe odllee MPOUCXOXKICHUE, EAUHBIN TIIaH
CTPOEHUs, BBIMOJHSOIIME 001Iyl0 (GyHKIIMIO, 00pa3yloT cuc-
memy opearog. BbIIESIOT CUCTEMbI OPTaHOB MUIlleBaApeHUs (MU~
IIEeBAPUTEIBbHYIO CUCTEMY), NOBIXaHMUS (IBIXaTeIbHYIO CHUCTE-
MYy), MOYEBYIO CHUCTEMY, TOJIOBYIO, CEpJAEYHO-COCYIUCTYIO,
HEPBHYIO UM napyrue. Tak, MUIeBapUTEIbHAS CHUCTEMa pa3BU-
BaeTCsl U3 MEPBUYHOU KUIIKU, MUMEET BUJ TPYOKU C paculiu-
PEHUSIMU U CYXEHUSIMH B OIIPEIeICHHBIX MECTaX M BBHIMOJ-
HseT (pyHKuuM nuieBapeHus. [ledyeHb, MomxenyqouHasr xe-
Jie3a, OOJIbIINME CIIOHHBIC XKeJIe3bl SIBJSIOTCSI BHIPOCTAMU 3TIH -
TeJIus MUIleBapuTEJIbHONM TpyOKU. B Tese yenoBeka BBIICISIOT
TaKXe annapamel opeaqos. B Kaxmom ammapaTe opraHbl 00be-
JIUHEHBI eIuHON, o01el PyHKUMEeH, HO MOTYT UMETh pa3HOe
MIPOMCXOXIIEHNE U pa3Hoe cTpoeHue. Hanpumep, ormopHo-aBu-
raTeJibHbIA amnmapar, OoOpa3oBaHHBIA KOCTSIMU M MBbIIIIAMU,
MMEIOIIMMK pa3HOe ITPOMCXOXICHHWE M pPa3HOe CTpPOCHHE,
BBIMTOJIHSIET (PYHKIIUM OIMOPHI U JBUXKEHUSI. DHIOKPUHHBIN
amrapar COCTOMT M3 XeJie3 BHYTpeHHell cekpenuu (rurodus,
HAAMOYEUYHUKU, IMUTOBUAHAS U JAPYTUE KENe3bl), UMEIOLINX
pa3HOe IIPOMCXOXAEHME U pa3HOe CTPOCHHUE, BhIpabaThIBa-
IOIIUX OMOJIOTMYECKU aKTHMBHBIE BellleCTBA — TOPMOHBI, yya-
CTBYIOIIIME B XXKM3HEHHO BaXHBIX (DYHKLMSIX OpraHM3Ma.

CucrteMbl M amIapaTbl OPraHOB O0pa3yloT LIEJIOCTHHIN 4e-
JIOBEYECKUU OpPTaHU3M.
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Bonmpocb a1 MOBTOpPEHUS U CaAaMOKOHTDPOJS:

1. YUro Takoe TkaHu yenoBeueckoro Tena? Jlaiite omnpeneneHue, Ha30BUTE
Kj1accuduKauu TKaHe.

2. Kakue BUIBI 3NIUTEIUAIbHOM TKaHU BbI 3HaeTe? B Kakux opraHax amu-
TeJIuaJlbHasI TKaHb BCTpe‘{aeTCﬂ?

3. IlepeuncauTte pa3HOBUAHOCTU COSAMHUTEIbHOW TKAHU, MaiiTe KaXmou
U3 HUX MOPGOJIOTUIECKYI0 U (DYHKIIMOHAJBHYIO XapaKTepUCTHUKY.

4. Onuiure cTpoeHue U (GyHKIIMKU KPOBY, HA30BUTE U3BECTHBIE BaM LI -
pBI, XapaKTepU3YIOIIUEe COCTaB KPOBU.

5. IlepeuyncauTe BUABI MBIIIEYHOM TKAHU, JaliTe UM MOPGHOIOTUYECKYIO 1
(YHKIMOHAIBHYIO XapaKTepUCTUKY.

6. Kak ycrpoeHa HepBHasi kieTka? Ha3oBUTe ee 4acTu U BBIMTOJIHSIEMbBIE
GyHKIUN.

7. Haiite ompeneneHue pediaeKTopHoi ayru. M3 Kakux CTpyKTyp OHa
coctout?

8. Uro Takoe opraH, CMCTeMa OpraHOB, ammapart opraHoB? JlaiiTe ompene-
JieHue, OObSICHUTE.

OIIOPHO-JIBUTATEJIbHBINATITIAPAT

OrmopHO-IBUTaTeIbHBIN ammapar (ammapaT Omopbl U IBU-
XKEeHUS) OOBemMHSIET KOCTU, COSTMHEHMS KOCTEH W MBIIIIIIHI.
OcHOBHO# (pyHKLIMEH amnmapaTa sIBISIETCSI HE TOJIbLKO OTlopa,
HO W TIepeMellleHre Tela M ero JyacTeil B mpoctpaHcTBe. Omop-
HO-JBUTATEJIbHBINM anmapar pasfeisiioT Ha MacCUBHYIO M aK-
tuBHYI0 9acTu. K naccuenoii wacmu OTHOCATCS KOCTH M COCIH-
HEHUSI KOCTeil. AKmueHy uacms COCTABISIIOT MBILIIIBI, KOTO-
phle Giraromapst CITOCOOGHOCTH K COKPAIIEHHWIO IIPUBOMIAT B IBU -
KeHUe KOCTH CKeJeTa.

YYEHME O KOCTAX U X COEANHEHNAX
(OCTEOAPTPOJIOT )

OO01mas asaroMusi CKeJieta

Ckerner (oTrped. sceleton — BBICOXIITN, BEICYLICHHBIN ) Mpe/I-
CTaBIISIET COO0I KOMILIEKC KOCTell, pa3IMyHbIX IT0 (popMe U Be-
nmnurHe/B ckeneTe yeoBeKa pa3anyaloT KOCTH TYJIOBHIIA, TOJIO-
BBI, BEPXHUX 1 HIDKHUX KOHeuHocTel (puc. 11). Koctu coequne-
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Puc. 11. Ckener uyenoBeka. Bun cnepemm:

1 — 4yepen, 2 — MO3BOHOYHBII cTond, 3 — kimounua, 4 — pebpo, 5 —
rpyauHa, 6 — ruiedeBast KOCTh, 7 — JIydeBast KOCTb, 8 — JIOKTeBast KOCTh, 9 —
KOCTH 3arisicThsl, 10 — msicTHble KOocTH, 11 — ¢anmaHru naapueB Kuctu, 12 —
MOIB3I0IIHAsI KOCThb, 13 — Kpecren, 14 — yob6koBast KOcTh, 15 — cemauii-
Hast KOCTb, 16 — GeapeHHast KOCTb, 17 — HaaKOJEeHHUK, 18 — GosblieGepiio-
Bast KOocTh, 19 — mamobepiioBas KocTb, 20 — KOCTU MPEATUTIOCHBI, 21 — TITI0C-
HEBbIE KOCTH, 22 — (paJlaHTu NajblieB CTOIbI
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HbI JPYT C APYrOM MpU MOMOIIM Pa3IMUHOTO BUAa COeTUHEHUI
Y BBITIOJTHSIOT DYHKIIMY OTIOPHI, EPEABUKEHUS, 3aLIUTHI, €TI0
pa3nuHbIX cosieil. KoCTHBIN CKeNeT Ha3bIBaIOT makice meepobim,
HCECMKUM CKeNemoM.

OnopHas @yHKyus cKeaeta COCTOUT B TOM, YTO KOCTU BMeC-
T€ C UX COCIUHEHUSIMU COCTaBJISIIOT OTIOPY BCETo Teja, K KOTO-
POl IPUKPETUISIIOTCSI MSITKME TKAHW U OpraHbl. MsirkKre TKaHU
B BUIIE€ CBSI30K, (hacCIiMii, KariCyJ U CTPOMBI OPTaHOB Ha3bIBAIOT
MsleKuM ckenemom, TaK KaK OHU TakKXe BBITIOJTHSIOT MEXaHM-
yeckrue (yHKUMM (TIPUKPETUISIOT OpraHbl K TBEPAOMY CKeJie-
Ty, TMOJAEPKMBAIOT CTPOMY OPraHOB, 3alIUILNAIOT UX).

Dyukyuu onopsl N nepedauiceHus CKEJIeTa COueTaloTCsI C pec-
COpHOIL (hyHKyUell CYCTaBHBIX XPSIIIeld U APYTMX KOHCTPYKIIMiA
(CBOIOB CTOTBI), CMSITYAIOIINX TOTYKN U COTPSICCHMSI.

Sawumnas @ynkyus BbIpaxaeTcss B 00pa30BaHUM KOCTHBIX
BMECTWJIMIIL 1T )KU3HEHHO BaXXHBIX OPTaHOB: Yepemn 3alluiia-
€T TOJJOBHOW MO3T, MO3BOHOYHBINA CTOJIO 3alllMIIaeT CIMHHOMN
MO3T, TpyaHas KJeTKa 3alluIlaeT cepille, Jerkue U KPYITHbIe
KPOBEHOCHBIE COCy/bl, B mosocTu Taza pacrnosiaralorcsi opraHbl
pa3sMHOXeHUs. BHYyTpu KocTeit HaXOmMTCSI KOCTHBI MO3T, na-
IOIIMI Havajgo KjJeTKaM KPOBU U UMMYHHOM CUCTEMBI.

DyHKIIMS OMOPHI U ABUKEHUST BO3MOXHA GJ1arofapsi cTpoe-
HUIO KOCTEe B BUIE JJMHHBIX U KOPOTKUX PbIUYAroB, MOABUX-
HO COEJWHEHHBIX IPYI C IPYI'OM M NPUBOAVMMBIX B JIBHXEHUE
MBIIIIIAMU, YIpaBIsieMbIX HepBHOU cucteMoii/ Kpome Toro,
KOCTH OMpPEenesisIioT HallpaBJIeHUe X01a COCYyI0B, HEPBOB, a TaK-
e (hopMy Tesla U ero pa3Mephl.

Koctn gaBnstioTcst deno dasn coneitr pocdopa, Kablins, Kee-
3a, MarHusi, Meau 1 IpYTUux COeAMHEHU I, COXPaHSIOT MOCTOSIH-
CTBO MUHEPAJIILHOTO COCTaBa BHYTPEHHEN Cpebl OpraHu3Ma,

B cocraB ckenmera Bxomut 206 Kocteii (85 mapHBIX U 36 He-
nmapHbIX). Macca «KMBOro» CKejieTa Y HOBOPOXKIEHHBIX OKOJIO
11% wmaccel Tena, y AeTeil pasHoro Bo3pacta — or 9 mo 18%.
YV B3pocCbIX JI0[eil OTHOLIEHWE MacChl CKeJieTa K Macce Teia
JI0 TIOXKUJIOTO, CTapyeCcKOro Bo3pacTa COXpaHseTCsl Ha YpOBHeE
10 20%, 3aTeM HECKOJIbKO YMEHBIIAETCH.

C1poeHue KocTei

Kaxngass KocTb KaK opraH COCTOUT M3 BCEX BUIOB TKaHE,
OJHAKO IJ1aBHOE MECTO 3aHMMAaeT KOCTHAasl TKaHb, SIBJSIOIAs-
CS1 pa3HOBUAHOCTBIO COCIMHUTEILHOU TKaHMU.

XUMHUYECKUI coCcTaB KOCTel cloxXHbIi. KocTh cocTouT m3
OpraHMYeCKMX M HeopraHuMuyeckux BeulecTB. Heoprannyeckue
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BEIIECTBa COCTaBISIIOT 65—70% cyxoil Macchl KOCTH W TIpei-
CTaBJIeHbl TJIaBHBIM 00Opa3oM cojisMu docdopa U Kaablius.
B Manbix KoauuecTBax KOCTb coiepxKuT Oojiee 30 mpyrux pas-
JIMYHBIX 371eMeHTOB. OpraHuyeckyre BelllecTBa, MOJyYUBIIME Ha-
3BaHMe OccerH, cocTaBIsAOT 30—35% cyxoil MacChl KOCTH. DTO
KOCTHbI€ KJIETKU, KOJUIAareHOBbIE BOJIOKHA. DJaCTUYHOCTD, YII-
PYroCTh KOCTH 3aBUCHUT OT €€ OpPTaHUYECKUX BEIECTB, a TBEP-
JIOCTb — OT MUHEpPaIbHbIX cojieii. CoyeTaHWe HEOPraHMYECKUX
U OPTaHWYECKMX BEIIECTB B XXUBOUW KOCTU MpPUAAET el HeoObI-
yaliHble KPernocThb U yIpyroctsb. [1o TBEpAOCTH U yIPYrocT KOCThb
MOXHO CpPaBHUTb C MeIblO, OpOH30il, yyryHOM. B Monogom
BO3pacTe, y IeTell KOCTH OoJiee 3JacTUYHBIE, YIIPYTHAE, B HUX
0oJibIlle OPraHUYECKMX BEIIECTB W MEHbIIE HEOPTraHWYECKUX.
Y noXuibix, cTapbiX JI0fell B KOCTSX MpeobianalT HeopTraHu-
yeckue BelecTBa. KocTu cTaHOBSITCST 60Jiee JTOMKUMMU.

Y Kaxaoil KOCTU BBIACISIOT MAOMHOe {KOMnAKmuoe) U 2yo-
yamoe BelllecTBo. PacrmpeneneHue KOMIIaKTHOTO W Ty04aToro
BEIlIECTBA 3aBUCUT OT MecTa B OpraHu3Me U (hyHKIIUU KOCTEM.

Komnaxmmoe éeujecmeo HaXOMUTCS B TeX KOCTSIX M B TeX UX Ya-
CTSIX, KOTOPbI€ BBITIOJTHSAIOT (PYHKIIUU OMOPHI U ABVKEHUS, Ha-
npuMep B auacusax TpyoUaThiX KOCTEM.

B mecrax, rae npu 6oJibllioM 0O6beMe TpeOyeTcss COXpaHUTh
JIETKOCTh X BMECTE B TEM MPOYHOCTh, 0Opa3yeTcsl ryduaToe Be-
1IECTBO, HampuMep B anudu3ax TpydoUyaTbix KOCTEH.

Tybuamoe eewjecmeo HaXOOUTCS TakKXkKe B KOPOTKHX (ryOya-
TBIX) M TJIOCKMX KOCTSIX. KOCTHBIE IJIACTUHKU 00pa3yoT B
HUX HEOJWHAKOBOW TOJIIMHBI MepeKaaauHbl (0anku), mepe-
cekalolrecs Mexmny coboii B pa3Tu4YHbIX HamnpaBiaeHux. [To-
JIOCTU MeXIy TMepeKiaaguHaMu (siueiiKu) 3amoJIHEHbl Kpac-
HBIM KOCTHBIM MO3ToM (cM. «MIMMyHHas1 cucteMa»). B TpyOuaThIx
KOCTSIX KOCHHblIl MO32 HAXOOUTCS B KaHAJle KOCTU, Ha3bIBAEMOM
KOCMHOMO0320601i N0A0CMbI0, Y B3pOCJIOTO YEJIO0BEKA pa3inyaroT
KpAaCHBII 1 XKEeAThIIA KOCTHBINM MO3T. KpacHbI KOCTHBIA MO3T 3a-
TIOJTHSIET TyOUaTOe BEIIECTBO IMUIOCKMX KOCTe U 3Mu¢u30B TpyO-
YyaThIX KOcTeil, ZKenThIif KOCTHBII MO3T (OXMPEBIINii) HAXOIUT-
csl B nuadusax TpyOouyaThIX KOCTEH.

Bes kocTh, 3a MCKIIIOUEHUEM CYCTaBHBIX IOBEPXHOCTEMH,
TOKpHITa HadkocmHuyeil, nan nepuocmom, CyCTaBHBIE MOBEPX-
HOCTU KOCTW TOKPBITBI CYCTaBHBIM XPSIIIIOM.

Kinaccudukanms Kocteit

Paznuyator koctu TpyOyaThie (ITMHHBIE U KOPOTKHUE), Iyo-
yaTele, MJIOCKUE, CMEIIaHble U BO3AYXOHOCHBIE (puc. 12).
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Tpyb6uamsie Kocmu — 3TO KOCTHU, KOTOPbIE PACIIONIOXEHBI B TEX
oTaesax CKeJieTa, Ie COBEPINAIOTCS ABMXKEHMsS ¢ OOJIBIINM pa3-
MaxoM (HampuMep, Yy KOHEUHOCTel). Y TpyOuaToil KOCTU pa3iu-
YaloT ee YUIMHEHHYIO YacTh (LWJIMHIPUYECKYIO WIIM TPEXTPaHHYIO
CPedHIOI 4acThb) — TEJIO KOCTU, WIN duaghu3, U YTOJILIEHHBIC
KOHIIBI — snuguszs.. Ha anmuduszax pacnosaraiorcsi CycTaBHbBIE
TMOBEPXHOCTH, TOKPBITbIE CYCTABHBIM XPSIIIIOM, CIyXallue s
COEIUHEHUS C COCETHUMM KOCTSIMHU. Y4YacTOK KOCTH, Pacliojio-
KEHHbIA Mexnmy auadu3oM U 3MubuU30M, Ha3bIBaeTCs Memagu-
3om. Cpenn TpyOYaThIX KOCTEH BBIACISIOT IJIMHHBIC TPyOJaThie
KOCTU (Hampumep, IjieuyeBasi, OeIpeHHass, KOCTU TMpeariedbs 1
TOJIeHU) ¥ KOPOTKKUE (KOCTH MSICTH, TUTFOCHBI, (palaHTV MaIbIIEB).
Huadusbl MOCTPOEHBI U3 KOMITAKTHOM, 3MUdU3bl — U3 ryoya-
TOM KOCTU, MOKPBITOU TOHKUM CJIIOEM KOMITAKTHOM.

Tybuamoie {Kopomkue) Kocmu COCTOSAT U3 TyOUaTOTO BEIIECT-
Ba, MOKPBITOIO TOHKHUM CJIOEM KOMITAaKTHOTO BelecTBa. [youa-
Thle KOCTM MMEIOT (popMy HEINpaBUIBHOTO KyOa MJIM MHOTOT-
paHHuKa. Takye KOCTU pacroJiaraloTcsl B Mectax, Ijie OoJbliast
Harpy3ka coyeTaercs ¢ OOJbIION MOIBUXKHOCTBHIO. DTO KOCTHU
3aMsICThsl, TPEITTIOCHBI.

Puc. 12. PaznuuHble BUIbl KOCTEM:
| — mnuHHast (TpyOuyaTas) KOCTb, 2 — IUIOCKasi KOCTb, 3 — ryOuarbie
(KOopoTKHue) KOoCcTu, 4 — cMelllaHHasi KOCTh
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Ilrockue Kocmu TOCTPOEHBI M3 JIBYX TLUIACTUHOK KOMIIAKT-
HOTO BEIECTBa, MEXITy KOTOPBIMU PACITOJIOXEHO rydoJyaroe Be-
IIECTBO KOCTU. Takue KOCTH y4acTBYIOT B 00pa3oBaHUM CTEHOK
MTOJIOCTEM, TOSICOB KOHEUYHOCTEH, BBHITIOJHSIOT (GYHKIIMIO 3a-
IUTH (KOCTU KPBIIIX Yeperia, rpyauHa, pedpa).

Cmewannble Kocmu AMEIOT CIOXHYIO dopmy. OHU COCTOST
M3 HECKOJIBKHMX YacTell, NMEIINX pa3IndHoe cTpoeHue. Ha-
npuMep, MO3BOHKM, KOCTM OCHOBaHUS Yeperia.

Bo3zdyxonochble Kocmu UMEIOT B CBOEM TeJie TTOJIOCTh, BBICT-
JIAaHHYI0 CJIM3UCTON O0OJOYKOW M 3aIlOJHEHHYIO BO3IYXOM.
Hampumep, nmobHast, KIMHOBUIHAS, pelieTdaTtas KOCTb, BepX-
HSISI YEITIOCTb.

PasButuie 1 poct Kocteii

B oHTOreHese uenoBeka OOJBIIMHCTBO KOCTEH cKejeTa
MoceaoBaTeIbHO TPOXOAUT TPU CTAAUU B CBOEM DPa3BUTHUM.
DTO nepenonuamas, Xxpauweeas U KOCmuas ctaiuu. MUHyIOT Xpsi-
IIEBYI0 CTaAuIO0 TaK Ha3blBaeMble MOKPOBHBIE KOCTH (KOCTHU
CBOJla yeperna, Julla, KI4uia).

BHauvasie ckeyier 4yeysoBeka TpeAcTaBiIeH 3MOpPUOHAIILHOM
COEMHUTEIbHON TKaHbIO — ME3eHXMMOIi, KOTOpasi Ha MecTe
OyIaylIMX KOCTEU YIIIOTHSIETCSl {nepenonuamas cmaous pa3eu-
mus ckeaema). Tam, rae OymyT MOKPOBHbIE KOCTU, B MEPEINOH-
YaTOM CKeJIETE IMOSIBJISIIOTCSI OHA UM HECKOJIbKO TOYEK OKO-
CTEHEHUS. DTU OCTPOBKM KOCTHBIX KJIETOK, 00pa30BaBLIMXCS
13 ME3EHXMMbI, pa3pacTaloTcsl B CTOPOHBI U (OPMUPYIOT MO-
KpPOBHbIEe KOCTU. Takoe pa3BUTHE KOCTeil HEemOoCpeACTBEHHO
13 MEe3eHXHUMBbI, B CBOEM Pa3BUTUU MMUHYIOIINX XPSIIIEBYIO CTa-
U0, TIOJYYWJIO Ha3BaHUE MPSIMOTO OCTeoreHe3a, WM dHAecC-
MaJIbHOTO CIT0Cc00a 00pa3oBaHUs KOCTH (OT Iped. desma — CBSI3-
Ka, TKaHb). OOGpas3oBaBIlMecs TaKUM 00pa30M KOCTW Ha3biBa-
10T MePBUYHBIMU KOCTSIMU.

KocTtu TynoBuilla, KOHEYHOCTEH MPOXOISAT BCe TPU CTaAUU
CBOETO pa3BUTUSI — TEPENOHYATYIO, XPAIIEBYIO, KOCTHYIO. BHa-
yaje B OBMOPUOHAJIbHON COEIMHUTENbHOW TKaHU (ME3EHXVME)
MepenoHYaToro cKejaeTa Ha BTOPO Hejlese pa3BUTHS MOSIBISIIOTCS
XpSIILEeBBIE 3a4aTKM OYIyLLIMX KOCTEM {Xpsauieeas cmaodusapazeumus
ckenema). 3aTeM, HaUMHAs C 8-if HEIEIM BHYTPU-YTPOOHOM XU 3-
HU, XpslleBas TKaHb Ha MecTe OyayllMX KOCTeli HauyuHaeT 3a-
MeIaThCsl KOCTHOM TKaHblo. [lepBble KOCTHBIE KJIETKHU, TOUKU
OKOCTEHEHUSI TTOSIBIISTIOTCS B Anadu3ax Tpydodarsix kocreii. Oopa-
30BaHME KOCTHOW TKaHW Ha MECTE XpSILEBbIX MOJesell KocTel
MOXET MTPOUCXOAUTh TPEMSI CrtocobaMu. DTO MEepUXOHIPATbHOE,
MEePUOCTAIbHOE U SHXOH/IPATbHOE OKOCTEHEHUE.
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Ilepuxondpansroe okocmenerue 3aKiaO4aeTCsI B TOM, YTO
HaIXpsIIHUALIA ITOCTEIIEHHO IIpeBpalllacTCs B HAAKOCTHUILY.
BHyTpeHHMI CcI0i HaIXpSIIHMILI HauMHAET IMPOAYLUPOBATH
He XpsIleBble, a MOJOAbIe KOCTHBEIE KJIETKM (OCTEO0O0JIaCThI).
OcTeobmacThl HAKJIAABIBAIOTCS Ha XPSIIEBYIO MOJIETbh W 00pa-
3yI0T KOCTHYIO MAaHXETKy, KOTopas IIOCTEIICHHO 3aMellacT
pa3pylIaoIIMnCs MOI HEX XPAILL.

Ilepuocmanvhoe oxocmernenue (0Opa3oBaHUE KOCTH) HaOJIO-
JaeTcs Torma, Korma c)opMMpOBaBIIASICS HAAKOCTHUIIA MPO-
IYLUAPYEeT MOJOIbIe KOCTHBIE KJIETKM, KOTOpPBIE METOIOM all-
MO3WILIMM HaKJIaJbIBAIOTCS Ha JIeXKalllylo TOoa HUMU KOCTh. Ta-
KM CIIOCOOOM KOCTHas INIACTMHKA KOMIIAKTHOIO BEIeCTBa
MMOCTETIEHHO YTOJIIIAETCS.

DHXOHOpansHOE O0KOCMeHeHue UMeeT MEeCTO, KOrga KOCTHas
TKaHb 00pa3yeTcsl BHYTpPU Xpsiiiia. B Xpsiii n3 HaZKOCTHULIBI ITPO-
pacTaioT KPOBEHOCHBIE COCYAbl M COCAMHUTEIbHAS TKaHb. XPSIII]
B 9THX MeCTaxX HauMHaeT pas3pyuarbcsa. YacTh KIeTOK popoc-
IIeil B XpSIll COCAUHUTEIbHON TKAaHM IPEBPAIaeTCsI B OCTEO-
TeHHbIE KJIETKU, KOTOpPbIE pa3pacTaloTcs B BUAE TsXeil, dop-
MUPYIOIIUX B TJIyOMHE KOCTU ee I'y04aToe BeIleCTBO.

Jwnadusel TpyOYaTBIX KOCTEHl OKOCTEHEBAIOT BO BHYTPUYT-
pob6HoM mepuone. IlosBUBIIMeECS B HUX TOYKM OKOCTEHEHUS
Ha3bIBAlIOT MEePBUYHBIMU. DNKM(U3BI TPyOUYAThIX KOCTE HadM-
HalOT OKOCTEHEBaTh WJIM TEPed CaMbIM POXIECHUEM, WIU yXKe
BO BHEYTPOOHOM II€pUOJC XKU3HU YelioBeKa. TaKue TOUKHu, 00-
pa3oBaBIIMeCS B XpsIIEBbIX 3MubMU3ax, MOJIYIWIM Ha3BaHUE
BTOPPUYHBIX TOUEK OKOCTeHeHUs. KocTHOe BelecTBO 3mudu-
30B 00pa3yeTcsl SHXOHIPAJIbHBIM, TMEPUXOHIPAIbHBIM U TIe-
pHOCTalIbHBIM criocobamMu. OgHAKO Ha IpaHUIE 3MU(GU30B C
nracdr30M JOBOJBHO JOJITO COXPaHSETCS XpsIileBasl TIaCTUH-
Ka (anudusapHasi), KOTopas 3aMelllaeTcsl KOCTHOI TKaHbIO B
16—24 roma, m snuduU3bl cpacTaloTes ¢ auaduzamMu. 3a cyer
snu¢u3apHON INIACTUHKM TpyOUYaThble KOCTHU PacTyT B IJIMHY.
ITocne 3aMenieHus] 3TUX IUIACTUHOK KOCTHOM TKaHbIO POCT
KOCTell B IUIMHY IIPEKpalacTcs.

MmeroTcsl Takke H00aBOYHBIE TOYKM OKOCTEHEHUS (amo-
¢u3pl), obpa3oBaBIIMecs B OymylInx Oyrpax, OTpocTKax (Hami-
MBIIIEJIKaX, BepTesiax), KOTOpble MOCTENEHHO CPacTaloTCs C
OCHOBHOI1 KOCTBIO,

B03pacerIe M3MEHEHUSI KOCTEr

B TeueHwue I/IHZ[I/IBPI,Z[yaJILHOfl AKM3HU YCIIOBEKA ITOCJIE PO-
XKIACHHA KOCTU CKEJIETA MPETEPIIEBAIOT 3HAYNUTEIbHBIC BO3pacT-
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HBle U3MEeHeHUsI. Tak, Yy HOBOPOXIEHHOTO pebeHKa KOCTHas
TKaHb €llle BO MHOTHX MeCTaX He 3aMeHMJIa XpSIIeBble MOJIE-
JM KocTeil. B TeueHuwe mepBOro roga Xu3HM pedeHKa KOCTHU
pacTyT MEMJIEHHO, OT 1 1o 7 JeT pOCT KOCTeil YCKOpSIeTCS B
IUIMHY 3a CYeT 3MMQPU3APHBIX XpSAIIel U B TOJIINUHY — 0Jiaro-
Iaps anmno3ULMOHHOMY YTOJIIEHUIO KOMITAKTHOI'O KOCTHOTIO
BEIIeCTBA B CBSI3M C KocTeoOpasyiomeil (yHKIMEH HaIKOCT-
Huibl. ITocne 11 1eT BHOBb KOCTH CKejleTa HauMHAIOT OBICTPO
pactu, GOpMUPYIOTCSI KOCTHBIE OTPOCTKU (amou3bl), KOCT-
HOMO3TOBBIE IIOJIOCTU IIPUOOPETAIOT OKOHYATENIbHYIO (opmy.
B moxuiiom u crapyeckoM BOo3pacTe B T'yOUYaTOM BEIIECTBE Ha-
OyromaeTcsl yMEHbIIEHUE 4YKMcIa U MCTOHYCHUE KOCTHBIX IIe-
pexinaauH (0ajoK), CTAaHOBUTCS TOHBIIE KOMIIAKTHOE BeIle-
CTBO B aMacdu3ax TpyOUaThIX KOCTE.

Ha poct u pazBuTue KOCTel BIMSIHUE OKa3bIBAIOT COLIMAIb-
HbIe (DaKTOPHI, B YACTHOCTH IuTaHue. JI1000i neduuT nura-
TEJbHBIX BEIIECTB, COJe MJIM HapylleHUe OOMEHHBIX Mpolec-
COB, BIMSIONIMX Ha CHUHTE3 OejKa, cpa3y ke oTpaxaeTcs Ha
pocte KocTeil. Tak, HemocTtaToK BUuTamMmuHa C cKa3bIBaeTcsl Ha
CHHTE3¢ OpraHMYeCKUX BEIIECTB KOCTHOTO MaTpuKca. B pesyib-
TaTe TpyOUaThie KOCTU CTAHOBSITCS TOHKMMU U XpynKumu, Poct
KOCTH 3aBHCHUT OT HOPMAaJIbHOTO T€UYEHUS IIPOIIECCOB 00BI3BEC-
TBJIEHUSI, KOTOPBINA CBSI3aH C JOCTAaTOYHOCTBIO YPOBHS Kajb-
s 1 pocdopa B KpOBU M TKAHEBOM XKUIAKOCTU, C HAUTUIYUEM
HEOO0XOIMMOI0 OpraHu3My KojaudectBa BuTamMuHa D. Takum
00pa3oM, HOpMaJIbHBIII POCT KOCTU 3aBHCHUT OT HOPMAaJbHOTO
U cOaJaHCUPOBAHHOIO TEUEHUS MPOLIECCOB OOBI3BECTBICHUS U
cuHTe3a O0enka. OOBIYHO 3TH JIBa Mpoliecca MPOTeKaloT B Tele
yeJioBeKa CUHXPOHHO M TapMOHUYHO.

Hapymenue HOpManpbHOTO NMUTAHUS W OOMeHa BEIIeCTB
BBI3bIBAET M3MEHEHMS B ryOUYaTOM M KOMIIAKTHOM BEIIIECTBE
KOCTHOM CHCTEMBI B3pOCIIOTO YesoBeka. Ha mpoTtskeHnu Bceit
KM3HU B KOCTSIX IPOUCXOSIT MPOLIECChl OOHOBJIEHUSI OCTEOHOB
(TaBepCOBBIX CUCTEM).

M3MeHeHNs KOCTei MPOMCXOIAT IOA BIUSTHUEM (QuU3nde-
CKUX Harpy3ok. [1pu BBICOKMX MeXaHWYECKHUX Harpy3kax KOCTH
MpUOOPETaoT, KaK MPaBHIIO, OOJBIIYI0 MACCUBHOCTD, a B Me-
CTaxX CYXOXWJIbHOTO IMPUKPETJICHUS MBI 06pa3yloTcs XOpo-
IO BBIpaXXCHHBIC YTOJIIEHUSI — KOCTHBIC BBICTYITBI, OYTPHI,
rpe6Hu. CratTuyeckue M AWMHAMUUYECKHUE HATrpy3KU BBI3BIBAIOT
BHYTPEHHIOIO MEePeCcTPOKY KOMITAKTHOTO KOCTHOTO BeIlleCcTBa
(yBenMueHne KOJMMYeCcTBa U pa3MepoB OCTEOHOB), KOCTH CTa-
HOBSITCS MpouyHee. [1paBUIbHO 103MpOBaHHAS (hU3NMYecKas Ha-
rpy3Ka 3aMeIsIeT TIPOIECCHl CTAPEHUS KOCTEH.
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OO01Iasa aHATOMHUSA COEIMHEHUA KOCTel

Bce coenuHenus kocteit mensTcs Ha Tpy OOJIbIIME TPYII-
TIbl. DTO HEIpephIBHBIE COSAMHEHMS, TIOTYCYCTaBbl, WJIM CUM-
(pu3b1, ¥ TIpepbIBHbIE COSAMHEHUS, WIM CUHOBUAIBHBIE CO-
eAUHEHMUSI.

HenpepbiBHble coeMHEHHUs KOCTel 0Opa30BaHbI C IIOMOIIBIO
Pa3IMYHBIX BUIOB COCAMHUTEIBHON TKAHU. DTU COSIMHEHUS
MPOYHbIE, 3/JACTUYHbIC, HO MMEIOT OrPaHMYECHHYIO ITONBILK-
HocTb. HenpepbIBHbIE COeIMHEHMST KOCTel AesITCs Ha pudpo3-
Hble, XpAULeable UKOCIMHbLE.

K ¢m0posibM coeTMHEHHSIM OTHOCSITCSI CUHIECMO3bI, IIBBI
H <«BKOJIAYMBAHUS».

CuHaecMO3bl — 3TO COSIMHEHMS KOCTE! C TIOMOLIBIO pa3-
JIMIHOM (POPMBI CBSI30K 1 MeMOpaH. HammpumMep, MeXXKOCTHBIE
MEPEIIOHKY TIPEAIUICYbS U TOJICHU, XKEAThIe CBA3KU, COCOU-
HSIOLLME OYTM TMO3BOHKOB, CBSI3KM, YKPEIUISIONINE CYCTaBBhI.
IIIBbI — 3TO coemuHeHMSI KpaeB KOCTEH yeperna Mexay co0oit
TOHKMMMU MPOCIOMKaMX BOJIOKHUCTOU COEIMHUTEIBHON TKAHU.
Pazmuuaror 1Bkl 3y0uaThie (HampuMep, MexXay TEMEHHBIMU KO-
CTSIMM), 4YelyiJarele (COeqMHEHNE YeIlyr BHMCOYHON KOCTH
C TEMEHHOI1) U IJIOcKMe (MeXIy KOCTSIMM JIMLIEBOTO Yepera).
BkonaunBaHveM Ha3bIBAIOT COEAMHEHNMSI KOPHs 3y0a ¢ 3yOHOI
albBeosIoN (3y0 KakK Obl BKOJIOYEH B 3yOHYIO aJIbBEOITY).

K xpsimeBbM coeMHeHMSM (CHHXOHAPO3aM) OTHOCSITCSI CO-
eIMHEHMS ¢ TToMOolIbIo xpsiuei. Hanpumep, coenuHeHus el
TO3BOHKOB JIPYT C APYIOM, COSIUHEHUs pedep ¢ IPyAUHOIA.

Koctnbie coemuuennsi (CHHOCTO3bI) TTOSIBJISIIOTCSI IO Mepe
OKOCTEHEHMSI CUHXOHAPO30B MexXay snuduzaMu 1 auadusa-
MU TpyOYaThIX KOCTEM, OTAEIbHBIMU KOCTSIMA OCHOBaHMS 4e-
pena, KOCTSIMM, COCTAaBJISIIOILIMMMU Ta30BYIO KOCTb, U Ap.

CuveBbl  TAKKE SIBISIIOTCSI XPSIILIEBBIMU  COCAMHEHUSIMU.
B Tomue obpasyroliero ux Xpsiia MMeercsl HeOobllasl 1ielie-
BMIHAS TTOJIOCTb, cofepXalias HeMHoro xunkoctu. K cumu-
3aM OTHOCHTCSI JIOOKOBBIA CUM(U3.

CycraBbl, WM CHHOBUAJIbHbIE COEIMHEHUs, TPEICTaABIISIOT
co00i1 TIpepbIBHBIE COCAMHEHMSI KOCTEH, MPOYHbIE 1 OTIMYa-
IoLLMeCsT OOJIBIION TOABMKHOCTHIO. Bee cycraBbl MMEIOT Criey-
IolIMe 00si3aTebHbIE AHATOMMYECKME 3JIEMEHTHI: CyCTaBHBIE
TIOBEPXHOCTH KOCTEH, ITOKPBITBHIE CYCTaBHBIM XPSIILIOM; CYC-
TaBHasl Karicyjia; CycTaBHasl IIOJIOCTh; CUHOBUAJIbHAS XKUIKOCTh
(puc. 13). CycraBHble MOBEPXHOCTY MOKPBITHI YIIPYTUM THATMU-
HOBBIM XpSILIOM. JIUIIb y BUCOYHO-HMKHEYEIIOCTHOTO U IPy-
JIMHO-KJIIOUMYHOTO CYCTABOB Xpsilll BOJOKHUCTHIN. TosmHa
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CYCTaBHOTO Xpsiliia Koyiebyuercs B mpeaenax ot 0,2 mo 6,0 MM u
HaXOJIUTCS B MPSAMOM 3aBUCUMOCTU OT QDYHKIIMOHAIbHOW Ha-
IPY3KU, UCITBITBIBAEMOI cycTaBoM. HeM OoJibllie Harpy3ka, TeM
Toslle cyctaBHOW xpsiil. CycTaBHas Karcyjla MMeeT TJIOTHBIN
HapyXHbII clioil — (UOPO3HYI0 MeMOpaHy, MPUKPEIUISIONLY-
OCSd K KOCTSIM BOJW3M KpaeB CYCTaBHBIX MOBEPXHOCTEW, TIe
OHa TepexoauT B HaAKOCTHUIY. BHYTpeHHUIA TOHKUI CIOM Cy-
CTaBHOM Karcyjbl 00pa3oBaH CUHOBUAJIbHOI MeMOpaHoOii, 00-
pasyolieil cKiaaku, BOPCUHKHU, YBEJIUYUBAIOIIUE €€ CBOOOI-
HYIO MIOBEPXHOCTb, OOpallleHHYIO B MOJIOCTh CYCTaBa.

D@uOPO3HBIN CJIOM CycTaBHOM KarcCyjabl MECTaMU YTOJIICH,
o0OpazyeT BHYTpPHUKAIICYyJbHble CBIA3KU. CBSI3KU MOIYT ObITH BHE
KarcyJjbl, psIIOM C Helo (BHEKAIlCYJIbHbIE CBSI3KU).

CBSI3KM YKPEIUISIIOT CYCTaB M HAIlpaBJSIIOT €ro JBUXEHUS,
OHM TaKXe OrpaHWYMBAIOT ABUXKEHUS cycTaBoB. CBS3KU Upe3-
BblUaliHO MpoyHbie. Tak, HampuMep, MPOYHOCTh Ha pa3phIB
MOJB3AOIIHO-0eApeHHON CBSA3KU gocTturaer 350 Kr, a AJUH-
HOI cBsI3kU moaoliBel — 200 K.

CycTtaBHasl OJIOCTh B HOPMeE Y KMBOTO YeJloBeKa MpeacTaB-
JIsteT co0oil Y3KyI0 1eJib, B KOTOPOU COAEPKUTCS CUHOBUATb-
Has XUJAKOCTh. Jlaxe y TaKux KPYIHBIX CYCTaBOB, KaK KOJIEH-
HBI WKW Ta300€ApEeHHBIN, €€ KOJINYEeCTBO HE MPEeBbIIIAET 2—
3 cm’. JlaBjieHKe B TIOJIOCTH CY-
CTaBa HHUXe aTMOC(hEepHOTo.

CycTaBHbIE TTOBEPXHOCTHU
pEeIKO MOJHOCThIO COOTBET-
CTBYIOT IpYT APYTY TI0 (popme.
st MOCTUXKEHUST KOHTPYIHT-
HOCTU (OT JaT. congruens —
COOTBETCTBYIOILIIMI) B CyCTa-
BaX WMeEETCS PsJi BCIIOMOTa-
TeJIbHBIX 00pa3zoBaHUl. DTO
XpSIIIeBble TUCKU, MEHUCKWU,
cyctaBHble I'yObl. Tak, Hampu-
MEp, Yy BUCOYHO-HUXHEYE-
JIIOCTHOTO CcycTaBa HMeeTcCs
XpSIIEBOM IMCK, CpalleHHbIA
C KarcyJol mo HapyXHOMY
Kpaw ¥ pa3gensiomuil cy-

Puc. 13. Cxema cTpoeHus CycTaBa:

1 — HagkocTHMIIA, 2 — KOCTb,
3 — cycraBHas Karicyjia, 4 — cycraB-
HOI XpsIll, 5 — cyCTaBHasl MOJIOCTb
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CTaBHYIO TMOJIOCTh Ha JIBe YacTU. Y KOJEHHOTro CycTaBa UMEIOT-
Cs TOJYJIYHHbIE MEAMAJIbHbIA W JIaTepaJibHbIi MEHUCKHU, KO-
TOpPbIE PACTIONOXEHBI MEXIY CYyCTaBHBIMU MOBEPXHOCTIMU Oeji-
peHHOU M OoJblieOepiioBoil KocTeir. [lo Kpaio BepTIy*KHOU
BIAaJUHbl Ta300€APEHHOTO CycTaBa MMEETCs XpslleBas BepT-
JIlyXHasl ryba, Osarogapsi KOTOpPOi CycTaBHasl MOBEPXHOCTh Ha
Ta30BOM KOCTM ymiybjsieTcss U OOoJibllle COOTBETCTBYET Iapo-
BUJIHOI ToJ0BKEe OEIpEHHOI KOCTH.

Kiaccudmkarmst cycraBoB

B 3aBHCUMOCTM OT KOJMYECTBAa CYCTABHBIX IMOBEPXHOCTENA,
y4acTBYIOIIMX B OOpa3oBaHWM CyCcTaBa, CyCTaBbl JIENSITCS Ha
npocmoie (IBe CyCTaBHbIE TIOBEPXHOCTH) U cA0M4cHble (Dosee IBYX
CYCTaBHBIX MOBEPXHOCTEI), KOMILJIEKCHbIE U KOMOWHUPOBAaH-
Hble. Ecau nBa ninu 6ojiee aHATOMMYECKHM CAMOCTOSITENIBHBIX CY-
CTaBOB (PYHKIIMOHUPYIOT COBMECTHO, TO OHU Ha3bIBAIOTCS KOM-
ounuposarubimy (HarmpuMep, 00a BUCOUYHO-HUKHEUETIOCTHBIX
cyctaBa). KowmnaexcHblie cycmagsl WMEIOT MEXIYy CBOUMMU
COWICHSIOLIIUMUCS TTOBEPXHOCTIMM BHYTPUCYCTABHOM AUCK WIN
MEHUCKH, pa3iessioliue MoJOoCTh CycTaBa Ha JIBa OTAesa.

®opma CoUICHSIOIIMXCS TTOBEPXHOCTEH 00YCIOBIMBAET KO-
JINYECTBO OCEM, BOKPYT KOTOPBIX MOXET COBEPIIAThCS JBUXKE-
Hue, B 3aBUCMMOCTH OT 3TOr0 CYCTaBHI ACJISITCA HA OMHO-, JABYX-
1 MHOTOOCHBIE (puc. 14).

Hnsa ymooctBa (hopMy CycTaBHOI TMOBEPXHOCTH CpPaBHUBAIOT
C OTPE3KOM Tejia BpalleHus. [Ipu 3TOM KaXIblii CycTaB MMeeT
ONIHY, JIBE WJIV TPU OCH ABWXXeHUs. Tak, yurundpuueckue u 610-
KosuodHble cycmagbl OMHOOCHBIE. [IpuMepaMu OTHOOCHBIX CyCTa-
BOB (LIMJIMHIPUYECKHUX) SIBJISIOTCS CPEAWHHBIN aTJaHTOOCEBOIA,
MPOKCUMAJIbHBIN U AUCTANbHBIA JTy4eJIOKTEBOM. Y OJIOKOBUIHO-
ro CcycTaBa Ha TMOBEPXHOCTU LUJIMHIpPA UMEIOTCS OOpo3IKa WK
rpebeHb, PacIoI0XEeHHbIE MEPHIEHAUKYISIPHO OCU LIWIMHIPA, U
COOTBETCTBYIOLIEE YIIIYOJIEHUE WJIM BBICTYN Ha JAPYTOM CYCTaBHOM
noBepxHocTu. [TpuMepaMu GJI0KOBUIHBIX CYCTABOB CITYXKAT MEX-
(banaHroBble cycTaBbl KUCTU. Pa3HOBUIHOCTBIO GJIOKOBUIHOTO
cycTaBa gBIISIETCSI BUHTOOOpA3HbI cy-cTaB. OTIM4ue BUHTA OT
0J10Ka COCTOUT B TOM, YTO O00OpO31a pacCIToIoKeHa He TepIIeHIN -
KYJISIPHO OCH CyCTaBa, a Ito crupanu. [IpruMepoM BUHTOOOpa3HO-
rO CycTaBa CIYXWT ITIJIeUeIOKTeBOI CyCTaB.

Daauncosudnsvle, MblUleaK08ble U Ce0A08UOHbLE CYCMABbL SIB-
JISIIOTCSI IBYXOCHBIMU. Jlyue3amsiCTHBIN CycTaB sIBJISIETCSI BJI-
JIUTICOBUAHBIM. MBILIENKOBHIN TTO (popMe OIU30K K SJIUIICO-
BUIHOMY, €r0 CyCTaBHasl TOJIOBKa — IIOA0OUe 3JIMIICA, Of-
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HaKO €ro CyCTaBHasl IOBEPXHOCTh pacrojiaracTcsl Ha MbIIIEI-
Ke. HampuMep, KoJIeHHBIN 1 aTJIAHTO3aThIJIOYHbBIN CYyCTaBbI SIB-
JISIFOTCSI MBIIIEJIKOBBIMU (TIEPBBII SBIISIETCS TaKXKe KOMIIIEKC-
HBIM, BTOPOl — KOMOMHUPOBAHHBIM).

CycraBHBIE ITOBEPXHOCTH CEIIOBUIHOIO CyCTaBa ITPEIACTaB-
JISIIOT CO0O1 IBa «CeMia» ¢ TEPECEKAIOIIUMUCS IO YIJIOM OCSIMU
(rrom mpsiMbIM yri1oM). CeaJIOBUIHBIM SBJISICTCS 3aISICTHO-TISICT-
HBIII CcycTaB OOJIBIIIOTO Majiblla, KOTOPHIA XapaKTepeH TOJHKO
IJIsI JeJloBeKa M OOYyCJIOBJIMBAeT IIPOTUBOIIOCTAaBIIEHHE OOb-
IIOTO Majblla KUCTU ocTajdbHBIM. [Ipeobpa3zoBaHMe 3TOTO CyC-
TaBa B TUIMYHO CCIJIOBUIHBIN CBSI3aHO C TPYIOBOM ACATE/Ib-
HOCTBIO.

[lapoBuaHBIE W TIJIOCKHE
cyctaBbl MHOTOOCHBIE. Kpome
IBUKEHUSI 110 TPEM OCSAM Yy
MHOTOOCHBIX CYCTaBOB COBEp-
IIAIOTCA U KPYTrOBBIE IBUXKE-
Husl. [IpuMepoM MHOTOOCHBIX
CyCTaBOB CIIyKaT IIJIEYEBOM U
TazobenpeHHbI cycTtaBbl. [Toc-
JIEIHUI CUMTAIOT YalieoOpas-
HbIM OJ1arofapst 3Ha4YUTEIbHON
[JIyOMHE CYCTaBHOM SIMKM.

K MHOroocHbsIM cycraBam
OTHOCSITCS TaKXe TMJOCKUE
cyctaBbl. Ilmockast moBepx-
HOCTb SIBJIIETCSI OTPE3KOM
mapa OOJBIIMX pPa3MEpOB.
JIBUKEeHUS MJIOCKUX CYCTaBOB
MOTYT IPOM3BOIUTHCS BOKPYT
TpeX OCE€, HO OTJUYAIOTCSA
MajibiM o6beMoM. K miockum
cycTaBaM OTHOCSITCSI MeX3a-
MSICTHBIE, TIPEITUIIOCHE-TLTI0-
CHEBBIE CYCTaBHI.

JBUXeHUs B CycTaBax OII-
penensoTcss GOPMOii CycTaB-
HBIX ITOBepXHOCTe. B cycra-
Bax BOKPYT (POHTAIbHON OCU

Puc. 14. Cxemarnyeckoe n3obpa-
JKeHMe CYCTaBHBIX noBepxHocTeid. Cy-
CTaBbl: A — OJIOKOBUIHBINA, b — 311-
JIMTICOUIHBIN, B — cemIoOBUAHBIN,
I' — mapoBuaHbII
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MPOU3BOASTCS crubaHue U pa3rudaHus (IBUXKEHUE MPOUC-
XOIUT B CAaruUTTAJIbHOW IMJIOCKOCTM); BOKPYI caruTTajbHOU
OCM — TMpUBeIeHUEe M OTBedeHUE (IBUKEHUE MPOUCXOAUT BO
(bpoHTaNbHOI MJIOCKOCTH); BOKPYT BEPTUKAIbHOI ocH (Ipo-
JIOJIbHOI) — BpallleHUE.

BennurHa MOABUXKHOCTU B CycTaBaX 3aBUCUT OT COOTBET-
CTBUSI KOHTPYSHTHOCTH COWIEHSIIOIIUXCS TToBepxHocTeit. Yem
COOTBETCTBUE OOJIbIIE, TEM MOIBUXHOCTb B CYCTaBe MEHbIIIE
(npuMep: Ta3o0eIpeHHBIA CycTaB), U HA00OpPOT, YeM MEHb-
1lIe COOTBETCTBYIOT CYCTaBHbIE TTOBEPXHOCTU APYT APYTYy, TeM
OoJblllasi TTOABUKHOCTh B TaKOM CycCTaBe (Hampumep, Tjiede-
BOIi CYCTaB).

BenvuuHa MOABUKHOCTU B CycTaBaX OIpeAesisieTCs] pa3HU-
1IEW YIJIOBBIX PA3MEPOB CYCTABHBIX MOBEPXHOCTEN COUJIEHSIO-
muxcst Kocreil. Tak, eciu BeIMUMHA YIJIOBBIX Pa3MEPOB CyCTaB-
HOW BImagWHBI cocTaBisieT 150°, a yIrJIOBBIX pa3MepoB CyCTaB-
HoOM rojgoBku — 230°, TO Ayra BO3MOXHOIO JABUXXCHHUSI paBHA
80°. Uem OoJbliie pa3HOCTh KPUBU3HBI CYCTaBHBIX MTOBEPXHOCTEH,
TeM 0OJibllle BO3MOXHBIN pa3Max IBUKEHUsI B TaHHOM CYCTaBe.

Ha moaBmXHOCTh B CycTaBaxX BJIMSIET TakKKe HATSHYTOCTh
CYCTaBHOU KarlCyjibl, CBS30UHBIN amnmapaT, pa3BUTUE MBIIILL U
CTEIeHb WX 3JaCTUYHOCTHU, a TakKKe ITOJIOBbIE M BO3PaCTHHIC
0COOEHHOCTH, XapaKTep Tpyla U BUI cTOpTa.

BospactHble 1 QyHKIMOHATIBHBIE U3MEHEHUSI COSIVHEHMIA KOCTel

CycraBbl (CHHOBUAIbHbBIE COEAMHEHMS) HAUMHAIOT (DOPMHU -
poBathcst Ha 6—11 HemensaXx SMOPUOHATLHOTO pa3BUTHSI. B 5TOT
MeprUoI HAYMHAIOT 00pa30BBIBATHCS CYCTaBHBIE ITOBEPXHOCTH
COWICHSIOLIMXCSI KOCTEM, CyCTaBHasl MOJOCTh U APYrue dJIeMeH-
THI CycCTaBa.

Y HOBOPOXIEHHBIX YK€ UMEIOTCS BCE aHAaTOMUUYECKUE 3Je-
MEHTHI cycTaBa. OmHaKO 3MU U3l COUWICHSIOMMXCSI KOCTEMN
COCTOSIT U3 Xpsillla, SHXOHAPaIbHOE OKOCTEHEeHUE OOJIbIIMH-
CTBa M3 HUX HauMHaeTCs Mocje poxneHus pebdeHka (1—2-i
roJbl XXM3HU) UM TIPOJOJIKAETCSl M0 IOHOIIECKOro Bo3pacrta.
B Bospacte 6—10 et HaGa0HaeTCA YCAOXKHEHNE B CTPOCHUU
CUHOBMAJILHOW MeMOpaHbl, CyCTABHOW KarllCyJibl, YBEJIUYU-
BaeTCs KOJIUYECTBO BOPCUHOK U CKJIAA0K, IPOUCXOAUT pop-
MUPOBaHWE COCYIMCTHIX CeTeli U HEPBHBIX OKOHYAaHUUN CH-
HOBHUAJbHOW MeMOpaHbl. B ¢pubpo3Hoil 000109Ke CyCTaBHOM
Karcyabl y geteil ¢ 3 1o 8§ jieT yBeJluMyuMBaeTCs KOJUYECTBO
KOJUIAar€ HOBBIX BOJIOKOH, KOTOpPbI€ CUJBbHO YTOJIIAIOTCS,
obecrieynBast ee NMpoyHocTh. OKOHYaTenabHOEe (OpMUpPOBa-
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HME BCEX 2JIEMEHTOB CYCTaBOB 3aKaHUMBAETCS B BO3pacTe
13—16 net. B ycnoBusix HopMaJbHOM (DU3MOIOTHYECKOM JIe-
SITeJTb-HOCTU CYCTaBbl IOJITO COXPAHSIIOT HEM3MEHHBI 00beM
JBIDKEHMI U MaJio TioaBepratoTcs ctapeHuto. [lpu miurennb-
HbIX U Ype3MEpPHbIX Harpy3kax (MeXaHWYECKMX), a TaKXKe C
BO3PACcTOM B CTPOSHUM U (DYHKIIMSIX CYCTaBOB MOSIBIISIIOTCSI
M3MEHEHUs: UCTOHYAETCS CYCTaBHOM Xpsill, CKJIEpO3UpPY-
10TCcsI (uOpo3Hast MeMOpaHa CYCTaBHOI KaIllCyJdbl U CBSI3-
KU, O Tepudepru CycTaBHBIX MOBEPXHOCTEN 00pa3yroTcs
KOCTHBIE€ BBICTYIIbBI — ocTeo¢uThl. I[Ipoucxonsinyue aHaTo-
MMYECKUE M3MEHEHUS] MPUBOIAT K (DYHKIIMOHATbHBIM M3-
MEHEHMSIM, K OTpaHUYEHUIO TTOIBYKHOCTU M YMEHBIIIEHUIO
pa3maxa OBUXKEHWIA.

BOl'[pOCI)I 15 IMOBTOPECHUSA n CaMOKOHTpPOJA:

1. HazoBuTe opraHbl, OTHOCSIIIMECS K TACCUBHOI YacTH OMIOPHO-BUTATE b~
HOTO ammapaTa M K aKTUBHOW ero yactu. Ha yemM ocHOBaHO Takoe MOI-
pasneneHue?

2. Kakue opraHbl (CTpyKTypbl) Ha3bIBAalOT TBEPABIM CKEJIETOM W MSITKUM
CKeJIeTOM UM TioyeMy?

3. Yto BBI 3HaeTe O XMMHUYECKOM COCTaBe KOCTEe M MX MEXaHMYECKHUX
cBoiicTBax?

4. Pacckaxure o KiaccupuKalMu U O CTPOSHUM KOCTel Kaxaoro BUa.

5. PacckaxuTe o pa3IMyHbIX CIoco0ax pa3BUTHsSI, 00pa30BaHMUsI KOCTEH.

6. Kakue Bo3pacTHble OCOOEHHOCTU CTPOSHUS U (DYHKIUI KOCTEl Bbl 3HA-
ere?

7. Kakue OBIBAIOT BUABI COeNMHEHUIT KocTei? JlaiiTe MM XapaKTEePUCTUKH.

8. PacckaxuTte 00 aHaTOMUYECKO M OMOMEXaHMYeCKOW KilacCu(rKaIumsxX
COEIUHEHUN KOCTEN.

9. PacckaxuTe, 4yTO Bbl 3HaeTe€ O BO3PACTHBIX U (DYHKUMOHAIBbHBIX OCO-
OCHHOCTSIX COCOIUHEHMI KOCTE.

CrpoeHue ckejera

Ckener yeJloBeKa BKIIIOYAET H0380HOUHbIL CMoab, pebpa 1
2PYOUHY — KOCIU MYA08UWA,; Hepen; KOCIMU 8ePXHUX U HUNCHUX
Koneunocmetl. OCOOEHHOCTU CTPOCHUS CKeJIETa M OTICTBHBIX €TO
KocTelr chOpMUPOBATUCH B CBA3M C TIPSIMOXOXKICHUEM, Pa3BU-
THEM TOJIOBHOTO MO3ra U OpPTraHOB YYBCTB, Pa3IUYHBIMMU (PYHK-
LIUSAMU BEPXHUX U HUXXHMX KOHeuHocTel. KocTtu ckesera co-
EIUHSIOTCS MEXIy CO0OI ¢ TOMOINBIO Pa3HBIX BUIOB COCHM-
HEHWIA.
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ITo3BoHOYHBIT CTOJIO

CkesieT TyJ0oBUIIA 00pa30BaH MO3BOHOYHBIM CTOJOOM, WU
MO3BOHOYHUKOM, U TPYIHOUN KJIETKOW — KOCTU TyJoBuina. [1o-
3BOHOYHBI CTONO cOCTOUT M3 32—34 MO3BOHKOB, M3 KOTOPHIX
y B3pOCJIOro yejoBeka 24 TO3BOHKA cBOOOAHBIE (7 IIEUHBIX,
12 TpymHBIX, 5 TMOSICHWYHBIX), a OCTaJdbHBIC CPOCIWCH APYT C
IpyroM W obpazoBaiim KpecTell (5 KpecTLOBBIX MO3BOHKOB) U
KOm4YMK (3—5 KOIMUMKOBBIX ITO3BOHKOB).

ITo3BOHKM pa3HBIX OTAEIOB OTJIMYAIOTCS MO (hOpMe U BeIu-
yuHe. OJHAaKO BCe OHU UMEIOT o0I1Ire Mpu3Haku. Kaxnbli mos-
BOHOK COCTOMT M3 PacIlOJIOKEHHOTro CIiepeau Teja, a c3aau
HaxoOMTCS Ayra mo3BoHKa (puc. 15). yra u Tejo mo3BOHKaA Or-
pPaHUYMBAIOT IIMPOKOE MO3BOHOYHOE oTBepcTUe. [103BOHOUHBIE
OTBEPCTUS BCEX HAKIAIbIBAIOUIMXCS OPYr Ha Apyra MO3BOHKOB
00pa3yoT IIMHHBINA MTO3BOHOYHBIM KaHal, B KOTOPOM 3ajiera-
€T CMMMHHOK Mo3r. OT Ayr'd MO3BOHKA OTXOIUT HECKOJbKO OT-
pocTtkoB. Hazan HampaBisieTcst HermapHbI OCTUCTBIN OTPOCTOK.
BepuivHbl MHOTHMX OCTUCTBIX OTPOCTKOB JIETKO IMPOIIYIbIBAIOT-
cs y yeJoBeKa Mo CpeAHel JMHMU CIIMHBI. B CTOpOHBI OT Ayru
OTXOJST MOTIEPEYHbIE OTPOCTKU U IO JBE TMapbl CYyCTaBHBIX OT-
POCTKOB: BepXHMEe M HUXHUE. Ha BepxHeEM M HUXXHEM Kpasix
JIyTU BO3JIe €€ OTXOXIEHUS OT TejJa C KaXAOoi CTOPOHBI IMO-
3BOHKA MMEIOTCSI TO3BOHOYHBIE BhIpe3KM. HUXKHSIST BhIpe3Ka Bbl-

Puc. 15. CrpoeHue rpyaHOro o3BOHKa:

A — Buz cOoKy: 1 — Teno MO3BOHKA, 2 — BEepxHss pebepHas ssMKa, 3 —
BEpXHsIsl MMO3BOHOYHAsSI BbIpe3Ka, 4 — BEpXHUI CYCTaBHOI OTPOCTOK, 5 —
MOIEPEYHBI OTPOCTOK, 6 — OCTUCTBIII OTPOCTOK, 7 — HUXKHMI CyCTaBHOI
OTPOCTOK, 8 — HIXHSIS TO3BOHOYHAS BbIpe3Ka, 9 — HUXHsS pebepHast SIMKa;

b — Bung ceepxy: 1 — myra mo3BoHkKa, 2 — TMOMNEpPeYHbI OTPOCTOK, 3 —
IMO3BOHOYHOE OTBEPCTHE, 4 — BEPXHUIl CYyCTaBHOW OTPOCTOK, 5 — pebGepHas
SIMKa TOMEePEYHOro OTPOCTKA, 6 — OCTUCTBI OTPOCTOK
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1IeJiexaliero U BepxHsisl BbIpe3Ka HMXKeJieXalllero nmo3BOHKOB
00pa3yoT MEXITO3BOHOUHBIE OTBEPCTUSI, Yepe3 KOTOphIe MPo-
XOJSIT CIIMHHOMO3IOBbIE HEPBBI.

Ileiinbie MO3BOHKM YeIOBEKA OTJIMYAIOTCS OT APYTUX CBOU-
MU HEOOJIbIIMMU pazMepaMy U HAJIMYMEM B KaXIIOM U3 MoTie-
PEUYHBIX OTPOCTKOB HEOOIBIIIOTO KPYIJIOrO OTBEPCTHUS [IJIsI TIPO-
XOX/IeHUsI TTO3BOHOYHOU apTepuu, KpoBocHabXalolleir MO3T.
Tena meiHBIX MO3BOHKOB HEBBICOKWE, BEPXHHE CYCTaBHbIC
OTPOCTKU OOpallleHbl BBEpX, HUXXKHUE — BHU3. JlJIMHA OCTUC-
ThIX OTPOCTKOB yBesquuuBaeTcss oT Il k VII mo3BoHKY, KOHIIBI
ux pasaBoeHbl (Kkpome VII mo3BoHKa).

bnaronapsi mpsIMOXOXXIEHUIO YeJIoBeKa 3HAYUTEJbHO U3MeE-
Huauch I u Il meliHble TO3BOHKU. OHU COUJIEHSIIOTCS C Yepe-
TIOM M HECyT Ha ceOe TSXKEeCTh IoyIoBhI. | IIeHHBIN MTO3BOHOK,
WJIM aTJaHT, JUIIeH OCTUCTOro oTpocTka. CpeaHsis yacThb Tesa
MepBOro MIEeHHOro MO3BOHKA OTAEJWIACh OT HEro U Mpupocia
K Teay Il mo3BoHka, obpa3oBaB ero 3y0. Y aTjiaHTa MMEIOTCS
OOKOBBIE YTOJILEHUSI — JIaTepaibHble MacChl. ATJIaHT HE UMe-
€T CYCTaBHbIX OTPOCTKOB. BMecTo HUX Ha BepXHell M HUXKHEN
MOBEPXHOCTSIX JJaTepaIbHBIX MacC HaxXOJSTCSl CYCTaBHbIE SIMKU.
BepxHue u3 HUX ciyxaT AJisl COYJIEHEHUS] ¢ Yepernom, HUX-
Hue — co Il meltHbIM MO3BOHKOM. Il 1IeiiHbIN MO3BOHOK Ha-
3bIBAlOT OceBbIM. [1pu MOBOpOTax rojoBbl aTJaHT BMECTE C ye-
perioM BpalaeTcsi BOKpyr 3yba, Kotopsiii otinyaet I mo3Bo-
HOK OT JIpyrux. JlarepaqbHO OT 3y0a Ha BEpXHEW MOBEPXHOCTHU
0OCEBOT0 TMO3BOHKA PAcCMOJOXKEHBI JBE CYCTaBHbIE MOBEPXHO-
CTHU, OOpallleHHble BBEpX, COUJIEHSIOUIMEcs ¢ aTiaHToM. Ha
HUXXHEW TMOBEPXHOCTH OCEBOTO IMO3BOHKA MMEIOTCS HUXKHUE
CyCTaBHble OTPOCTKM mjisi cousieHeHus ¢ III mefiHbIM Mmo3-
BOHKOM.

VII 1mieiiHbIN MO3BOHOK MMEET IJIMHHBIM OCTUCTBI OTpPO-
CTOK, KOTOPBIM TMPOIILYIbIBa€TCS MOJ KOXEW Ha HUXHEU rpa-
HUIIE LIEU.

12 rpymHbIX TIO3BOHKOB COEIMHSIIOTCS ¢ pedpamu. s aToro
Ha GOKOBBIX MOBEPXHOCTSIX TEJ MO3BOHKOB UMEIOTCS pebepHbIe
SIMKM JJISI COYJIEHEHUSI ¢ rojloBKamu pedep. Ha yToniieHHbIX
KOHIIaX MOTEPEYHbIX OTPOCTKOB I€CSATU BEPXHMUX TPYAHBIX MO-
3BOHKOB UMEIOTCS pebepHbIe SIMKU, C KOTOPBIMU COWICHSIIOT-
cs1 OyTOPKM COOTBETCTBYIOIIMX UM IO cUeTy pedep. Takux Mok
HeT Ha nonepeyHbix oTpocTkKax XI u XII rpynHbIX MO3BOHKOB.
OcTucTble OTPOCTKU Y IPYIHBIX TO3BOHKOB 3HAYMTEIbHO IJIMH-
Hee, YEM Y LIEMHBIX TO3BOHKOB, OHM HaINpaBJIeHbl PE3KO BHU3
U 3TUM MPENSITCTBYIOT pa3ru0aHuIo MTO3BOHOYHUKA B €ro Tpy-
HOM otaese. Teysa rpyaHbIX MO3BOHKOB KpYyITHEE, 4eM y Ieii-
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HbIX TTO3BOHKOB, OHM YBEJIMUMBAIOTCSI B HAINpPaBIEHUU CBEPXY
BHU3. [103BOHOUHBIE OTBEPCTUSI UMEIOT OKPYIIIYIO (hOpMYy.

ITsTh NOSICHMYHBIX TMO3BOHKOB OTJIMYAIOTCSI KPYITHBIMU pa3-
MepaMUu TeJI U OTCYTCTBUEM peOepHBIX SMOK. [lomepedyHsie oT-
POCTKM CPaBHUTEILHO TOHKME U IJMHHbIE. [I03BOHOUYHBIE OT-
BEpPCTUS TPEYroJbHON (opMBI. KOpOTKME OCTUCTBIE OTPOCTKH
pPacroioXeHbl TOYTU FOpU30OHTabHO. CTpoeHUEe MOSICHUYHBIX
MMO3BOHKOB 00ecTieurBaeT OOJIBIIYIO MOABUXKHOCTD 3TO YacTu
MO3BOHOYHUKA.

IIsTh KpecTOBBIX MO3BOHKOB Y B3POCJIOTO 4YejOBeKa CpPOC-
JIMCch U obpaszoBaiu kpecmey (KpeCTLIOBYIO KOCTb), KOTOPBIH Y
pebGeHKa COCTOMT ellle M3 ISATU OTASIbHBIX TO3BOHKOB. Ilepen-
Hsisl TIOBEPXHOCTb KpecCTila BOTHYTasl, Ha Heil BUIHBI IBa psaa
KPYTJIBIX Ta30BBIX KPECTILIOBBIX OTBEPCTUH (MO YETHIpE C KaXK-
IO CTOPOHBI). 3aHsISI TOBEPXHOCTh KPECTIA BBIMYKJIasi, Ha Heil
pPAaCIIOJIOXKEHBI IISITh TMPOAOJBHBIX T'peOHeil, 00pa3oBaBIIMXCS
Oylaromapsi CJIMSIHUIO OCTUCTBIX OTPOCTKOB (CpeIMHHBIN Tpe-
0eHb), CYCTaBHBIX OTPOCTKOB (MpaBblii 1 JEBBIA MPOMEXYTOU-
Hble TpeOHU) U TIOMEePeUYHBbIX OTPOCTKOB (JlaTepajibHble Iped-
Hu), KHyTpM OT naTepaibHbIX TpeOHEN PaCIIONIOXKEHBI YEThIpe
napbl JOpCaIbHBIX KPECTLOBBIX OTBEPCTUI, KOTOPbIE COOOIIa-
I0OTCSI ¢ Ta30BBIMU OTBEPCTUSIMU M KPECTIIOBBIM KaHajioMm. Ha
JlaTepaJbHbIX YaCTSX KpecTlia HAXOMSITCSl YIIKOBUAHBIE MOBEpPX-
HOCTH JIJIsI COUJIEHEHUS C Ta30BBIMU KOocTsiMu. Ha ypoBHe yiko-
BUIIHBIX MOBEPXHOCTEN €33 UMEETCSl KPECTLOBasi OyTPUCTOCTD,
K KOTOPOI MPUKPETUISIOTCS CBI3KMU.

B xpecTioBoM KaHaje, IBIASIOIMIEMCS HUXHEH 4acTbhio M03-
BOHOYHOTO KaHajia, HAXOASATCSI TEPMUHAJIbHASI HUTh CIIMHHOTO
MO3Ta U KOPEIIKU MOSCHUYHBIX U KPECTHOBBIX CITMHHOMO3I0~
BBIX HepBOB. Yepe3 Ta3oBwie (MepeaHMne) KPecTIOBBIE OTBEp-
CTUSI MPOXOJST TMepeHNe BETBU KPECTIIOBbIX HEPBOB U KpPOBe-
HOCHBIE cocynbl. Yepes qopcajibHbIe KPECTIIOBBIE OTBEPCTUS U3
MO3BOHOYHOIO KaHajla BBIXOAAT 3alHUE BETBU TeX K€ HEPBOB.

Kommk (KomumKoBasi KOCTh) COCTOMT M3 3—5 (uamie 4)
CPOCHINXCSI pyAMMEHTApHBIX MTO3BOHKOB.

CoemuHennsi NO3BOHKOB. PaznnyaloT coefMHEHMST MEXITy T€-
JlaMU TI03BOHKOB, MEXIY UX IyraMU U MeXiIy oTpocTkaMu. Tena
JIByX COCEIHUX MO3BOHKOB COEIMHSIOTCS IIPU IMOMOIIM MEX-
MO3BOHOYHBIX AUCKOB. KaXablil mexncno3eonounsiii ouck iMeeT
¢opMy TBOSIKOBBIITYKJIOM JTUH3BI, B KOTOPOU BBIAEISIOT TePHU-
depuyecKkyro 4actb — @ubpo3Hoe Koavyo, 00pa3oBaHHOE BO-
JIOKHUCTBIM XPSIIIOM, W LIEHTPAJbHYIO YaCThb — CHMYyJdeHucmoe
20po (0CTaTOK CIIMHHOM CTpYHBI). [1py MoMoIIy coeqAuHUTEIb-
HOTKaHHBIX BOJIOKOH (pMOPO3HOTO KOJIbIIA COCETHME TTO3BOHKU
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MPOYHO COEAUHAIOTCS APYT C APYroM. DJIacTUYHOE CTYACHU-
CTO€ SIIPO HAXOAUTCSI BHYTpU (puOpo3Horo kosbla. CoaBiaeH-
HOE TeJIaMU JABYX COCOUHSIOLIMXCS MTO3BOHKOB, OHO BBIITOJIHS -
eT poJib aMopTu3aTopa. [uaMeTp MeXIO3BOHOUYHBIX JUCKOB
0oJpllie, YeM AMaMeTp TeJl COeMUHSEMBbIX TTO3BOHKOB, MO3TO-
MYy MEXITO3BOHOYHbBIE JMCKM BBICTYIIAIOT B BUAE BaJUKOB 3a
Mpeaeabl KpaeB Ted COCEIHUX MO3BOHKOB. ToJIIMHA MEXIT03-
BOHOYHOTO IMCKa B IPYJAHOM OTAE]E cocCTaBisgeT 3—4 MM, B
HanOoJjiee MOABMXKHOM ITOSICHUYHOM — 10—12 MM.

CoenuHeHUs TeJl MO3BOHKOB MOAKPEIUISIOTCS MepeaHeid 1
3aHel MPOAOJbHBIMU CBSI3KAMM, IIPOYHO CPAIIEHHBIMU C MEX-
MO3BOHOYHBIMU AMcKaMu. [lepeaHsist mpomoibHasK CBSI3Ka pac-
IOJIOKEHA Ha TepelHel MOBEPXHOCTU TeJl II03BOHKOB. 3aaHss
MPOJOJIbHAS CBSI3KA HAXOAUTCSI HA 3alHEW WX MOBEPXHOCTH,,

Jyru coceTHUX MO3BOHKOB COEAUHSIIOTCS TTPU TTOMOIIU XeJl-
TBIX CBS30K, COCTOSIIIMX M3 3JaCTUYECKOW COETUHUTEIbHOU
TKaHu. [103TOMYy OHM HMMEIOT XKEJThIi LIBET, OOJBIIYIO IMPOY-
HOCTb Y 3JIJACTUYHOCTb»

CycTaBHbIE OTPOCTKM CMEXHBIX MTO3BOHKOB 00Pa3ylOT MeX-
IMO3BOHOYHBIE CYCTaBbl, YKpeIUIeHHbIe CBsI3KaMu. OCTHUCTBIE
OTPOCTKHU COEIUHSIIOTCS MEXIY COOO0I MPU MOMOIIU MEXOCTH-
CTBIX CBSI30K M HaIOCTUCTOM CBS3KU. XOPOIIO pa3BUTas B LIEHi-
HOM OT/eJIe HaJOCTUCTAs CBA3Ka IMOJy4yuia Ha3BaHUE BBIMHOMN
CBSI3KU. Mexay monepeyHbIMU OTPOCTKAMU PACITOJIOXEHBI MEX-
TOTePEeYHbIE CBSI3KU.

CoennHeHUs KpecTlia ¢ KOMYMKOM aHAJIOTUYHBI COEeIMHE-
HUSIM TeJI TO3BOHKOB. B MeX1TO03BOHOYHOM JMCKE 3TOTO COEIM -
HEHUS TIOYTU BCErJa MMEETCs 1IeSb, KOTopasi HepeaKo 3apa-
craetr y moaeit crapiie 50 mer. Komyuk B 3TOM COeqUHEHUM
MOXET CMelIaThCsl B MepeaHe-3aJHEM HaIpaBJIeHUU MPUMEp-
HO Ha 2 CM, YTO MO3BOJSIET KOMYUKY Y XEHIIMH OTKIOHSTHCS
K3aIM TMpPU aKTe POIOB.

B coedunenusx nozeonounuka ¢ uepenom IpUHUMAIOT ydac-
THE TPU KOCTH: 3aTBIJIOYHASI, aTJaHT M OCeBOil MO03BOHOK. Cy-
cTaBbl, 00pa3oBaBIIMECs] MEXITy 3TUMU KOCTSIMM, obecredu-
BalOT OOJIBIIYI0O CBOOOLY NIBUKEHUM TOJOBBI BOKPYT TPEX OCEH,
KakK B IIapOBUIHOM CYCTaBe.

ATJIaHTO3aTbUIOYHBIM CycTaB (KOMOMHUPOBAHHBIN) COCTOUT
M3 IBYX aHATOMHYECKM 000CO0JIeHHBIX cycTaBoB. CycTaBHBIC
MMOBEPXHOCTU (IJUITATICOUIHBIC) KaXXIOTO CcycTaBa oOpa30BaHBI
MBILIEJIKOM 3aTbUUIOYHOI KOCTU U BEpPXHEU CycTaBHOU sMKOI |
IIeHOTO MO3BOHKA. KaXIblil CycTaB 3aKJII0OYEH B OTAEIHHYIO
CYCTaBHYIO CYMKY, a BMECT€ OHU YKpEIUICHbI IepeaHeil U 3ai1-
HEW aTJIAHTO3aTBHIJIOYHBIMUA MeMOpaHaMMU.
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B napHOM am1aHTO3aTbUTOYHOM CYCTaBE BO3MOXHBI JBUXKE-
HUS1 BOKPYT (DPOHTAJILHOM 1 caruTTajibHOM oceid. Bokpyr ¢hpoH-
TaJIbHOM OCU COBEpIIAETCs CrMbaHue U pa3rudaHue (HaKJIOHbI
royioBbl Brepen Ha 20° u aBrkeHue Hazaag — Ha 30°). Bokpyr
CaruTTaIbHOM OCH HAKJIOHBI TOJIOBbI B CTOPOHBI BO3MOXKHBI Ha
15-20°.

Tpu cycraBa MeXIy aTJIaHTOM U OCEBbIM MO3BOHKOM TaKXXe
O00BEAMHSIIOTCS B KOMOMHUPOBAHHbBIN aTIaHTOOCEBOM CyCTaB.
HenapHblit cpenvHHbBINA aTJIAaHTOOCEBOM CycTaB 00pa30oBaH Ie-
penHei 1 3aaHel CyCTaBHBIMU TTOBEPXHOCTSIMU 3y0a OCEBOIO
MO3BOHKA, a TAKXe SIMKOI 3y0a Ha MepeaHeil ayre aTiaHTa v
CYCTaBHOI MOBEPXHOCTBIO MOMNEPEYHON CBSI3KM aTiaHTa. DTOT
cycTaB 1o opMe SIBJISIETCS] IUJTMHAPUYECKUM CYyCTaBOM, M03-
TOMY B HEM BO3MOXHbI JIBUKEHUS TOJBKO BOKPYT BEpTUKAJIb-
HoWi ocu (BpailieHue). [ToBopoThI aTiaHTa BOKPYT 3y0a COBEp-
matoTcsl BMecTe ¢ ueperoM Ha 30—40° B KaxKIyio CTOPOHY.

[TapHblit TaTepasbHbIN aTJIAHTOOCEBOM CycTaB (KOMOWHM-
pOBaHHbIN) OOpa3oBaH CYCTaBHOW SIMKOW Ha JiaTepajibHOM
Macce amiaHTa U BepXHEW CyCTaBHOM IMOBEPXHOCTHIO Ha Tejie
OCEBOI'0 MO3BOHKA. YKPEIUISIIOT 3TU CYCTaBbl ABE KPbUIOBU/I-
HbIE CBA3KU, KpecTooOpa3Hasi CBsI3Ka aTiaHTa v poyHas huo-
pO3Has MOKpOoBHasi MeMOpaHa, TPUKPEILISTIolNIascsl BBEpXy K
3aTbIJIOYHONM KOCTU, a BHU3Y Mepexoisuiasi B 3aJHIOK Mpo-
JTOJIbHYIO CBSI3KY. JIBUKEHMS B MPABOM U JIEBOM JiaTepajibHbIX
aTJIaHTOOCEBBIX CYCTaBaX BBITIOIHSIIOTCSI BMECTE C JIBUXKEHUSI-
MU B CPEIMHHOM aTJaHTOOCEBOM CYCTaBe.

T103BOHOUHBI CTOVIO KaK 11eJI0e

ITo3BOHOYHBI CTONO (ITO3BOHOYHUK) 0Opa3oBaH IOCIE-
JIOBaTeJIbHO HAKJIAIBIBAIOILMMUCS IPYT Ha Jpyra MO3BOHKA-
MU, KOTOpBIE COEOMHEHBI MEXIy COOOM MpH ITOMOILIM MEX-
IMO3BOHOYHBIX IMCKOB, CYCTaBOB, CBSI30K (puc. 16).

JnvHa MO3BOHOYHOIO CTOJI0a y B3POCIOr0 MYXXYMHBI KO-
neonercs ot 60 10 75 cM, y KeHIIMHBI — OT 60 10 65 cM, 4TO
COCTaBJISIET OKOJIO °/, JUIMHBI TeJla B3POCJIOTO Y€eJIOBEKA.

I103BOHOUHBII CTOI0, SBJISISICH CKEJIETOM TYJIOBHUILA, BbI-
MOJIHSIET OIOPHYIO (PYHKIIMIO, YYaCTBYeT B OOpa30BaHUM 3al-
Hell CTEHKU TPyJHOM U OPIOLIHOI IOJ0CTe M MOJIOCTY Ta3a.
OH sBJIsIeTCS TAaKKe BMECTWIMILEM 711 CIMHHOTO MO3ra, KO-
TOPBII HAXOAUTCS B ITO3BOHOYHOM KaHaJIe.

Cuna TsKecTu, BOCIpPUHMMAaeMasi MO3BOHOYHBIM CTOJI-
OOM, yBeJIMUMBAETCsI CBEPXY BHU3, MO3TOMY pa3Mepbl oopa-
3YIOLLMX €ro IMO3BOHKOB B HIZKHEM OTeje OOoJjbllie, YeM B
BEPXHUX.

70



=t

I

=

oy

Puc. 16. TTo3BoHOuHBII cTon6. By criepenu (A), czamu (B) u c6oky (B),
Otnensl: 1 — meitnwrit, 11 — rpymoHoit, 111 — moscHuunbld, IV — KpecT-
LOBBIA, V — KOMYUKOBBIA, 1, 3 — IIEHHBIA ¥ MOSCHUYHBIA JOPIO3bI, 2,
4 — TpynHOI M KPecTUOBBINA KU(DO3bI, 5 — MbIC

ITo3BOHOYHBII CTOO MMEET M3TUOBI B CATUTTAILHON U (PpPOH-
TaJIbHOM IIOCKOCTSIX. M3rubnl Mo3BOHOYHOIO CTOJIOA, 0Opa-
IIEHHbIE BBIMYKJIOCTbIO Ha3aj, HasbIBalOTCS KU(o3aMu, Bbl-
MyKJIOCTBIO BIlepea — JIOPA03aMU, a BBIMYKJIOCTBIO BITPABO WU
BJIEBO — CKOJHO3aMHU. Brinensior dusnonorndeckue U3ruobl
IMO3BOHOYHOTO CTOJI0A, HabJIoJaeMbIe Y 340POBOTO YesloBeKa,
Y MaTOJIOTMYECKHUE, KOTOPbIe pa3BUBAIOTCS BCJAEACTBUE pa3iny-
HbIX 0OJIEe3BHEHHBIX MPOIIECCOB, B pe3yJbTaTe HeMpaBUJIbLHOTO
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CHUIIeHUS peOeHKa 3a MApTOM B IIKOJIE U KaK CIEICTBUE ACUM-
METPUYHOI pabOoTHI MBI, PU3NOTOTHYECKHE U3TUOBI TTO3BO-
HOYHOTO CTOJI0a (LIeHHBII 1 MOSCHUYHBIN JTIOpA03bl, TPYIHOI
U KPEeCTIOBBI KM(PO3bI) CO3Mal0OT OJaronpUsITHbIE YCIOBUS
aMOpTU3allM IS Telda 4YesloBeKa, OCOOEHHO IJSI TOJOBBI U
HaxoJs1Ierocss B MOJOCTU Yeperna roJloBHOro mMosra. ¥ mo3Bo-
HOYHOTO CTOJI0a TOJTBKO KPECTUOBBINA OTAEN SIBISIETCS HETOJ-
BUKHBIM, OCTaJbHbIE €r0 OTHeIbl 00JaJaloT pas3sJuYHON CTe-
MEHBIO MMOIBUXHOCTH.

JIBIKeHMST TIO3BOHOYHOIO CTONI0A

Y II03BOHOYHOTO CTO0A IIPY AefICTBUM Ha HETO CKEJIETHBIX
MBI IBUXKEHUS] BO3MOXHBI B Pa3JIMYHBIX HAIpaBIEeHUSIX» DTO
crubaHue (HAKJIOHBI BIlepea) U pasrudaHue (BBIMIPSIMICHUE),
OTBelIeHHE U NpUBeAcHUE (HAKIOHBI B CTOPOHBI), CKpyYMBa-
Hue (BpallleHue) U KpPyroBoe IBMXKCHUE.

Crubanue u pasrubaHue MpPoOUCXoIsiT BOKPYT (PpOHTAIBLHOMN
ocHU. AMIUINTYIA 3TUX ABMXKeHUM paBHa 170°—245°. IIpu atom
TOJIIIIHA MEXITIO3BOHOYHBIX TMCKOB Ha CTOPOHE HAaKJIOHA IT0-
3BOHOYHOTIO CT0J10a YMEHBILIAeTCs, a Ha TIPOTUBOIIOJIOXHOM CTO-
pOHE YBEJIMYUBAETCS.

OTBeneHue U IpUBeIeHNE TTO3BOHOYHOTO CTOJI0a COoBepIIa-
€TCs1 BOKPYT CaruTTaJIbHOM ocu» OO1IMiA pa3Max IBMXKEHUUN MpU
HaKJIOHE BIIPaBO U BJIEBO COCTaBJSET OKOJIO 165°.

BpartieHrue mo3BOHOYHOTO CcTOJI0a (TOBOPOTHI BITPABO U BJIE-
BO) IIPOMCXOIUT BOKPYT BEPTUKAJIBHON OCH C OOIIEil aMILIM-
Tymoil nBMXeHns okono 120°. KpyroBoe nBmkeHne MO3BOHOY-
HOT'0 CTOJ0a (LIMPKYMIYKILMS) TIPEACTaBJIsSIeT COO0I pe3ysibTaT
MOCJIeI0BATEbHOTO CIIOXEHUSI Pa3MUYHBIX IPYTUX ITBUXKEHUU
IMO3BOHOYHOTIO CTOJI0a. [1pu 3TOM KpecTel] ocTaeTcst HeTIOABUXK -
HBIM, a rojioBa OIMCHIBAeT HEOOMBIION KpYyT. [103BOHOYHEII CTOJIO
TpU CBOEM NBMKEHUM OYepuyuBaeT (hUTypy B BUIE KOHYca.

OO0beM M HampaBjcHUE ABUKEHUM B KaXIOM M3 OTIEJIOB
(IIeMHBIN, TPYOHON, IMMOSCHUYHBIN) ITO3BOHOYHOTO CTOJIOA HE-
onuHakoBbl. llleiiHBI OTEN ITO3BOHOYHOIO CTOJIOA SABJIAETCS
HauboJiee TTOABUXHBIM B CBS3U C OOJIbIIIEH BBICOTOU MEXKIT03-
BOHOYHBIX TUCKOB 1 PAaCIIOJIOXEHNEM CYCTaBHBIX IOBEPXHOCTEN
JIyTOOTPOCTYATHIX CYCTABOB, ITO3BOJISTIONINX ITPOU3BOIUTH B HUX
CKOJIbXXEHHUE.

I'pynHOUl OTHENn MO3BOHOYHOIrO CTOJ0A HaWUMEHEE IOIBU-
KEH, YTO 00YCIIOBIICHO HEOOJIBbIION TOJIIMUHON MEXII03BOHOU-
HBIX TUCKOB, CHJIbHBIM HAaKJIOHOM KHU3Y OCTHUCTHIX ITO3BOH-
KOB, a TaKXe COCIMHEHUSIMU C pedpamu.
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B mosicHUYHOM OTae/ne MO3BOHOYHOrO CTOJI0a aMIUIUTyIa
crnbanug — pasrmoanud nocturaet 100—110°, BO3MOXHBI TaK-
K€ JBUXEHUS JOCTATOYHOIO 00beMa BOKPYI CaruTTaJlbHOM
OCH.

Bo Bcex ABMXXEHUSX TYJIOBHILA MO3BOHOYHBIM CTOJIO MpU-
HUMaeT yyacThe KaK eINHOe LeJIoe, TT03TOMY CTEIeHb ero Mo-
BUXKHOCTHU OIIPENEJISIETCS OCOOEHHOCTSIMU CTPOEHUSI BCEX BU-
JIOB COCAMHEHUI MO3BOHKOB: MEXIO3BOHOYHBIX TUCKOB, CY-
CTaBOB U CUHIECMO30B.

BospacTHbIe 0COGeHHOCTH TIO3BOHOYHHKA

I[103BOHOYHUK HOBOPOXIESHHOTO MUMEET BHII ITOJIOTOM IyTH,
BOTHYTOU criepean. M3rndel HaumHa0T (OPMUPOBATHCS TOJIb-
KO HauMHas ¢ 3—4 MecsleB XXM3HU pebeHKa, KOorma OH Havu-
HaeT JepxXaTh rojoBy. BHauajne BO3HMKAeT IIEWHBIN JIOPAO3.
Korpa pebeHOK HauMHaeT cuaeTh (4—6-i Mecslbl XKU3HU), Hop-
MupyeTcs rpynHoi Kudo3s. [To3aHee mosiBisieTcst MOsICHUYHBII
JIOpI03, KOTOPHI 00pa3yeTcs B TO BpeMsl, Koraa peOeHOK Ha-
YUHAET CTOSATh M XOIUTh (9—12-i1 MecsIbl TTOCe POXICHUS).
OnHoBpeMeHHO (OPMUPYETCS KPeCTUOBBIA Ku(o3. M3rudsn
IMO3BOHOYHOI'O CT0JI0a CTAHOBSTCS XOPOIIO 3aMEeTHBIMU K 5—6
rogaM, OKOHYaTeJIbHOE MX (pOpMUpOBaHME 3aKaHYMBACTCSI K
MOJPOCTKOBOMY, IOHOIIIECKOMY BO3pacTy.

ITpu HepaBHOMEPHOM Pa3BUTUU MBIIIL] TPABOW WU JIEBOU
CTOPOHBI Tejla, HEMMPAaBUJIBHOM ITOJIOKEHUHU yJYallluXcs 3a map-
TOU, y CIOPTCMEHOB KaK CJIEACTBUE aCUMMETPUUYHONU PaOOTHI
MBIIIII] MOTYT BO3HMKATh MATOJIOTMYECKHME M3TMOBI ITO3BOHOY-
HUKa B CTOPOHBI — CKOJIMO3HI.

JnrHa MO3BOHOYHOTO CTOJI0a HOBOPOXACHHOIO pedeHKa
coctaBisieT 40% nnvHBI ero Tena. B TepBble ABa roja IJMHa
MO3BOHOYHMKA MOYTH yABauUBaeTcCsl. PazinyHbie OTIE bl TO3BO-
HOYHOTO CTO0J0a HOBOPOXIEHHOIO0 peOeHKa pacTyT HEepaBHO-
MepHo. Ha mepBom romy xXu3HU ObICTpee pacTeT MOSICHUYHbBIN
OTIeJI, HECKOJIbKO MeIIeHHee — IIeHHBIN, TPYTHONM U KPeCT-
LIOBBIM. MemjieHHee Bcero pacTeT KOMYMKOBLIN oTaen. K Hava-
JIy Ieproza IT0JI0BOTO CO3pPeBaHMUs POCT MO3BOHOYHOTO CTOJI0a
3amenjisieTcsa. HoBoe yckopeHue ero pocra Hab0gaeTcsl y Mallb-
yuKoB K 13—14, y meBouek K 12—13 romam.

MeXIT03BOHOYHBIE AVMCKMU Y JETeil OTHOCUTEILHO TOJIIIE,
yeM y B3pociibix Jojeil. C Bo3pacToM TOIIIMHA MEXITO3BOHOY -
HBIX IMCKOB TOCTEIIEHHO YMEHBIIIAETCSI, OHU CTAaHOBSITCS Me-
Hee 2JIaCTUYHBIMU, CTYIEHUCTOE SAPO YMEHbIIIAETCsl B pa3me-
pax. Y NOXWIbIX JIOAEH BCIEACTBHE YMEHBIICHUS TOJIIUHBI
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ME3KITO3BOHOYHBIX TUCKOB W YBEJIMUYEHUS KPUBU3HBI TPYIHOTO
Krdo3a AavHa TMO3BOHOYHOIO CTOJ0a yMeHbllaeTcss Ha 3—7
cM. HaGmrogaercst oOiee paspexeHHe KOCTHOTO BellecTBa
(ocTeonopo3), OOBI3BECTBICHUE MEXITO3BOHOYHBIX AUCKOB W
MepeaHeil MpoIOJIbHOM CBA3KM. Bce 3TO yMeHbIIaeT peccop-
HBIE CBOWCTBaA ITO3BOHOYHOIO CTOJ0A, a TakKXKe €ro IMOABMXK-
HOCTb M KPEITOCTh.

I'pynnasa kinerka

I'pynHas kirleTka obpa3oBaHa COEIMHEHHBIMU MEXIy cOOOi
12 mapamMu pebep, TPYIUHOM, a TaKXKe IPYIHBIM OTAEJIOM ITO3BO-
HOYHOIO CcTojI0a c3aau.

Pebpa SBISIOTCA IIMHHBIMY, IJIOCKUMM, U30THYTBIMUA KO-
CTHBIMU, a B TIEpEIHEM OTAe/E XPSIIEeBbIMU MJIaCTUHAMM, pac-
MMOJIOKCHHBIMH CIIpaBa U CJIeBa OT TPYOHBIX ITO3BOHKOB.

BepxHue 7 peGep Ha3bIBalOTCSI UCTUHHBIMU, KaxXI0€ U3 HUX
IOCTUTAET TPYOIMHBI ITOCPEICTBOM CcBoero xpsiia. 8—10-¢ pe6-
pa — JIOXHBIE, TaK KaK WX XPSIIM CpacTaloTCs MeXIy coOoi u
C XpslllaMM HMXXKHUX pedep, oOpasys pedepHyio ayry. 11-e u
12-e pebpa Ha3bIBAIOT KOJACOMIOMIUMUCS, UX MEepPeaIHUE KOHILIbI
HE IOXOIST IO TPYIWHBI M TEPSIIOTCS B BEPXHUX OTHEIaX ITepe -
Hell OPIOLIHON CTEHKU.

KocTHas yacth pebpa COCTOUT U3 204108KU, HA KOTOPOI Ha-
XOIIUTCS CyCTaBHasI TOBEPXHOCTh IUISI COWJICHEHUS C TeJlaMu
MO3BOHKOB, weliku N meaa. Ha tene mecatm BepxHUX pedep
nMeeTcss OyropoK, Takke CHAOXEHHBIN CyCTaBHOM IMOBEPXHO-
CTBIO IJIsI COWICHEHMS C IMOIMEPEYHBIM OTPOCTKOM IT03BOHKA.
Ha BHyTpeHHe# TTOBEpXHOCTM KaXIOTO pedpa 1Mo ero HUXKHe-
My Kparo IIpoXoguT 00po3aa, K KOTOpPOi IpujexaT Mexpeoep-
HBIE HEpB, apTepus M BCHBEI.

I'pymna mpexncraBiisieT co0Oi TUIOCKYIO KOCTh, B KOTOPOWM
pa3nInMyaloT TpU YacTU: ITUPOKYIO PYKOSMKY B3EpXy, VIJIMHEH-
HOE meno U meuesuonsili ompocmok BHU3Y. Ha cepennHe Bep-
XHEro Kpas PYKOSITKM TPYIWHBI MMeEeTCs sSpeMHasl BbIpe3Ka,
KOTOpas JIETKO ITPOIIYTIBIBAaeTCs Y XXMBOTO yenoBeka. [1o 6okam
OT IPEMHOM BBIPE3KU HAXOMSATCS KIIOUNIHBIC BBIPE3KHU ISl CO-
enqnuHeHUs ¢ KiouniiaMu. Ha 60KOBBIX CTOpOHAX TPYIMHBI MeE-
I0TCSI peOepHBIC BBIPE3KU IJIS1 TIPUKPETUICHUS XPSIIeH BEPXHUX
ceMU pebep. MeueBUIHBII OTPOCTOK BEIPE30K HE MMEET, K HEMY
pebpa He KpernsTcs.

Coenunenusi pedep ¢ NMO3BOHOYHBIM CTOJOOM U TPYAMHOIA.
C 1mo3BOHKaMHU pedpa COCOAMHSIOTCS IMPU IMOMOIIU pedepHO-
TMO3BOHOYHBIX CYyCTaBOB. K HUM OTHOCSITCS cycmagwbi 201080k pebep
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upebepHo-nonepeunsle cyctaBbl. X1 u XII pebpa pedbepHo-momne-
peuHble CycTaBbl He OOpasyIoT.

PeGpa ¢ rpyauHOM COYICHSIIOTCS TIPY TTOMOIIM CYCTaBOB U
XpsilieBbIX coeAnHeHuit. Xpsul | pebpa cpacraercs ¢ Tpynu-
HOM1, 00pa3yst cuHxoHapo3. Xpsamu [I—VII pebep coennHsOT-
Csl C TPYAMHOM TTPY MOMOIIY IPYAMHO-PEOEPHBIX CYCTABOB, TMOI-
KpPETJICHHBIX CBSI3KaMMU.

Ilepennue xoHubl nMoxHBIX pedep (VIII, IX, X) ¢ rpymu-
HOI1 HEIOCPEACTBEHHO HE COEHUHSIIOTCS, OHU COECAUHSIIOTCS C
XpsIlIaMU BbILLIEeXalIuX pedep MeXXpSIIeBbHIMU CycTaBaMu U
00pa3yloT pedepHYIO OYyTY.

I'pymnas kinerka B nejiom. I'pynHas KjeTKa rnmpeacTaBiIsieT Co-
00i1 KOCTHO-XpsllIeBoe 00pa3oBaHue, COCTOSIIEE U3 TPYIHBIX
MMO3BOHKOB, 12 map pebep M TpyAuHBI, COEAUHEHHBIX MEXIY
c000#l MpY MOMOIIM PA3JIUYHBIX BUAOB COCNMHEHUI. Y Ipyi-
HOI KJIETKM pa3inyaloT 4 cTeHKu (MepenHIoln, 3aIHI0 U BE
OOKOBbIE) U IBa OTBEPCTUS (BEPXHIOI U HUXKHIOIO afnepTyphl).

IlepenHsisi creHKa oOpa3oBaHa TPYOIUHOW U pPeOEpHBIMU
XpslaMu, 3aHss — IPYAHBIMU TTO3BOHKAMU U 3aAHUMU KOH-
maMu pebep, a O6okoBble — pebpamu. Pebpa ormeneHsl apyr
OT JIpyra MexXpeOepHbIMU MPOMeXyTKaMu. Bepxusas anepmypa
orpaHWYeHa BEpXHUM KpaeM TpyIWHBI, TIEPBBIMU pedOpamMu U
nepeaHeil MOBEPXHOCTHIO MEPBOTO TpyAHOro mo3BoHka. [le-
penHeOOKOBOM Kpall HudcHeidl anepmypsl, 00Opa3OBaHHBIN
coenHeHueM nepenHux KoHIoB VII—X pebep, Ha3bIBaeTCs
pebepnoti dyeoii. TlpaBasi 1 neBasi peOepHbIE NyTU OrpaHUYMBa-
IOT C OOKOB n002pyouHHbLi YTOJNI, OTKPBITEI KHM3Y. 1o Ookam
Cc3ay HUXKHSS anepTypa OorpaHuMuYeHa JBeHaAllaThIMU pedpa-
MU W ABEHAAlaThIM TPYIHBIM IMO3BOHKOM. Yepe3 BepxHIO0
arepTypy MPOXOAST Tpaxesl, MUILEeBOMA, COCyabl, HepBbl. Huxk-
Hssl amepTypa 3akpbiTa nuadparMoii, KoTtopass UMeeT OTBep-
CTUS IJISI TIPOXOXKACHUSI aOPThI, MUIIEBOJA W HMXKHEH IOJIoM
BEHHBI.

I'pynHas xnerka yenoBeka mo ¢hopMme HallOMMHAET Herpa-
BUJIbHOI (hOopMBI yceueHHBbI KoHyc. OHa pacuiupeHa B Tore-
pPEYHOM HallpaBJIeHUU U YIJIONIeHa B MepeaHe3aqHeM, cliepe-
IU OHa KOopoue, YeM C3aju.

BospacTHble 0cO0€HHOCTH IPY/IHOM KJIETKM. Y HOBOPOXKIAEH-
HBIX TpyJIHas KjieTka uMeeT KOHycoBUIHYI0 dhopmy. IlepenHe-
3aJHUI AuaMeTp OOJibllie MOTMEPEeYHOTro, pedpa pacIoaoXKeHbI
MOYTU TOPU3OHTAIbHO. B mepBbie nBa roga XUW3HU UAET ObIC-
TPBIA POCT IPYIHOU KJIETKU. B Bo3pacte 6—7 JieT ee pocT 3a-
Menjsiercs, a B 7—18 jier Haubosiee CUJIBHO PacTeT CpeaHU
OTHeN TPYAHON KJIETKH.
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[MoarpynuHHBIA yrol y HOBOPOXAEHHOIO NOCTUIaeT MpU-
MepHO 93°, yepe3 rog — 68°, B 5 eT oH paBeH 60°, B 15 yneT u
y B3pocioro yesnoBeka okKoyio 70°. YCUJIEHHBII pOCT rpyaHON
KJIETKM Y MaJIbYMKOB HauuMHaeTcs ¢ 12 jier, a y AeBOYeK — C
11 ner, K 17—20 romam rpymHast KjeTKa IIpUOOpeTaeT OKOH-
yaTeJbHylo dopmy. V moneit 6paxuMopdHOro Tuma Tea0CI0-
KEeHMS TpyIHasl KieTKa UMeeT KOHUYecKyo Gopmy, Yy JUIL 10-
JIMXOMOpP(MHOTro THUIIa TEJOCIOXEHUS TpydHas KjeTka Ooisee
Tiockas.

B crapuyeckoMm Bo3pacTe B CBSI3U C YBEJIMYEHUEM TPYTHOTO
kudo3a rpyaHas KjieTka yKopayuMBaeTcs 1 OMmycKaeTcs.

dusnyeckre ynmpaxHeHHUsI He TOJbKO YKPEIUISIIOT TPYIHYIO
MYCKYJIaTypy, HO M YBEJMUMBAIOT pa3Max IBUXKEHUN B cycTa-
Bax pedep, YTO MPUBOIUT K YBEJUUEHUIO 00beMa TPYIHOM KIIeT-
KU MPU IbIXaHUU U XXKM3HEHHON €MKOCTH JIETKHUX.

Yepen

Yepemn, oOpa3oBaHHBIN MapHBIMUA W HEIMAPHBIMU KOCTSIMU,
3alMINAET OT BHEIIHUX BO3ACUCTBUI TOJOBHOW MO3T U Opra-
HBbI YYBCTB U JACT ONOPY HAYAJIbHBIM OTIEJIaM MUILEBAPUTEIb-
HOW M JbIXaTE€JIbHOM CUCTEM.

Yepen ycI0BHO MOIAPA3AeisIIOT Ha MO3TOBOM M JIMIIEBOMA.
Mo3roBoii yepen sSBASIETCSI BMECTUIMILEM TSI TOJJOBHOIO MO3-
ra. C HUM Hepa3phIBHO CBsI3aH JIMLIEBOM Yepern, CayKalluii KO-
CTHOW OCHOBOM JiMIla U HAYaJIbHbIX OTAEJIOB MUILEBAPUTEIb-
HOTO U JBIXaTeJIbHOIO IyTe W 00pa3yIoliuii BMECTUIMINA IS
opraHoB 4yBcTB (puc. 17 u 18).

Koctu yepenma. Mo3roBoii oTaen yepera

Mo3sroBoii oTmea Yepena B3pOociIoro YeJIoBeKa COCTOUT u3 4
HeTapHBIX KOCTell — JOOHOM, 3aTBUIOYHOM, KIMHOBUIHOM,
pelreT4aTo M 2 MapHBIX — TEMEHHBIX M BUCOYHBIX.

3aTbLI04HAsA KOCTh 00pa3yeT 3aJHIOI CTCHKY M OCHOBaHME
MO3TOBOI0 4yepera. Y Hee BBIACSIOT YeThbIpe YacTU, PacloJio-
JKEHHBIE BOKPYT OOJIBIIIOTO (3aTBIJIOYHOTO) OTBEPCTHSI. DTO Oa-
3UJIpHas 4acTb, KOTOpasi HAXOAUTCS BIIEPEAU, IBE JaTepaib-
Hbl€ YaCTU U YElllysl, 3aHUMalolas 3aAHe-BEpXHEE MOJOXEHUE.

bazunapuas uwacmv 3aTBIIOYHON KOCTH Ha IEJIOM 4epere
HampaBJIeHa BIIEPEd W BBEPX, II€ OHA CpallleHa C TEJIOM KJIHU-
HOBUAHOI KOCTU. B pe3ynbpTaTe aTOro0 cpalleHus Ha oOpalleH-
HOM K MO3ry MOBEPXHOCTU oOpa3yercs ILIOLIaaKa — CKaT, Ha
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KOTOPOM pacroJiaraloTcsi MpoaoJroBaTblii MO3T U MOCT MO3Tra.
Ha HuxHe#l moBepXHOCTH 0a3WJISIPHOW 4acTW HAXOAMTCS IJIO-
TOYHBIM OYropokK, K KOTOPOMY MPUKPETUISIETCST 3aAHss CTeHKA
TJIOTKU.

Jlamepanbubie uacmuy 3aTbLIOYHOUW KOCTU HaxXoAsTCs 1o 60-
KaM OT 0oJibllIOro (3aThbUIOYHOro) oTBepcTusi. Ha HuxHel no-
BEPXHOCTHU JIaTepaJbHBIX YacTell BO3BBIIIAIOTCS OBaJbHbIC 3a-
TBUIOYHbBIE MBIILEJKHU, COUYJICHSIONINECS] C aTJaHTOM (MepBbIM

Puc. 17. Yepen yenoBeka. Bun cnepenu:

1 — BeHeuHbIil 1I0B, 2 — TeMeHHas KOCThb, 3 — TJIa3HUYHas 4acTb JI00-
HOM KOCTH, 4 — TJIa3HUYHAsl TOBEPXHOCTh OOJIBIIOrO Kpblia KJIWHOBHMIHOWM
KOCTH, 5 — CKyJioBast KOCTb, 6 — HWXHSISI HOCOBasi paKOBUHA, 7 — BEpPXHSIs
YeJoCTh, 8§ — TMOMOOPOJOYHBIN BBICTYI HYDKHEN 4eToCcTH, 9 — T0JI0CTh HOCa,
10 — comHuK, 11 — mepneHIMKYyIsipHas TJIaCTMHKA peIIeTyaToil KOCTH,
12 — rmasHUYHas MOBEPXHOCTb BEPXHEH 4emtocT, 13 — HUXHSS TIa3HUYHas
menb, 14 — cie3Hast KOCTh, 15 — TIa3HWYHAs TUIACTUHKA PENIeTYaToil Koc-
™A, 16 — BepxHssl TJAa3HMYHasl Weab, 17 — dellyityatasi 4acTb BUCOYHOM
KocTH, 18 — cKy/noBOIf OTPOCTOK JIOOHOW KOCTH, 19 — 3puTenbHBIN KaHal,
20 — HocoBasl KOCTb, 21 — JOOHBINI Oyrop
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HIeMHBIM MO3BOHKOM). [lo3amm Kaxmoro MblilleKa WMEEeTCs
MBIIIEJIKOBas sIMKa, Ha JHE KOTOPOM OTKPBIBAETCS OTBEPCTHE
MBIIIIEJIKOBOTO KaHajla, B KOTOPOM MPOXOAUT BEHO3HBIM BHI-
nyckHukK. Yepes naTepajbHYIO 4YacTb C KaXIOW CTOPOHBI Haj
MBIIIETKOM MTPOXOAUT H008s3blUHbLI KAHAA OJ1SI OTHOMMEHHOTO
HepBa. Ha GOKOBBIX KpasiX KOCTU HMMEIOTCS SApeMHble Gbipe3Ku,
oOpasyloliue BMeCTe C OJHOMMEHHOM BBIPE3KOM BUCOUYHON
KOCTHU SIpEMHO€ OTBEPCTHUE, Yepe3 KOTOPOE MPOXOAIT BHYTPEH-
HSS sipeMHasl BeHa, S3BIKOTJIOTOYHBIN, OMyXKmarolmui u goba-
BOYHBIA HEPBHI.

s 7
I g gy 4

17 16 1514

Puc. 18. Yepem yenoBeka. Bun cOoky:

1 — TeMmeHHas KOCTb, 2 — BEHEUHEIN IIOB, 3 — JIOOHBINA Oyrop, 4 —
BMCOYHAsI MOBEPXHOCTh OOJIBILIOTO KpbUla KJIMHOBUIHOW KOCTH, 5 — TJia3-
HMYHas MJaCTMHKA pelieTyatoll KocTu, 6 — cie3Hast KocTb, 7 — HOcCOBas
KOCTh, 8 — BUCOYHAS sIMKa, 9 — TepemaHssi HocoBast ocTh, 10 — Teyo Bepx-
Hel JyemocT, 11 — HUXKHSS 4emocTh, 12 — cKysnoBast KOCTh, 13 — cKynoBast
myra, 14 — IIMIOBUOHBIA OTPOCTOK, 15 — MBIIIEIKOBBIN OTPOCTOK HUXHEM
YeJIIoCTH, 16 — COCLIEBUIHBINA OTPOCTOK, 17 — HapyXHBI CIIyXOBOW MPOXOI,
18 — naMOnOBUIHBINM 110B, 19 — yelryst 3aTbIIOYHOM KOCTH, 20 — BEpXHsIs
BMCOYHasl TuHUsA, 21 — dvelnyiiuaTasi 4aCTb BUCOUYHOW KOCTHU
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Yeuryss 3aTHUIOYHOM KOCTM OTpaHMYMBAET C3aaAu 3aTHUIOY-
HOE OTBEpPCTHE U KPYTO YXOIUT BBEPX B BUJE IIMPOKON BBIMYK-
JIO-BOTHYTO# TTacTUHKU. Ha 3agHeil cTopoHe Yelryy HaXoauT-
CSL HApyJCHbLIL 3aMbLA04HbBLI 6bICHYN, K KOTOPOMY IIPUKPEILIA-
eTcd BhIliHAs cBSI3Ka. HarpaBo 1 HajieBO OT BO3BBILIEHUS TIPO-
XOJIUT IlIepOXOBAaTasi BEPXHsIsI BhIiiHAS TIMHUS, K KOTOPOI CIIpaBa
U cJieBa MPUKPETISIOTCS TpanelurueBUAHbIe Mbllbl. OT HapyX-
HOI'0 3aTHUIOYHOIO BBICTYIIa BHM3 K OOJbIIOMY (3aThLIOYHO-
My) OTBEPCTUIO MPOXOAUT HEBBICOKWI HApPYXHBIN 3aTHLIOY-
HBI TpebeHb, MO0 GOKaM KOTOPOro BUIHA HUXHsIS BbIAHAs
nmuHuA. Ha BHyTpeHHel MOBEPXHOCTU YelIyd BUAHBI YEThIpE
OoJiblIe SIMKH, K KOTOPBIM IIPUJICKUT 3aIHSIs ITIOBEPXHOCTD
MOJIyIIapuii MO3KeuKa 1 3aThIJIOUHBIX TOJIei MOJyIIapuii 60JIb-
LIOro Mo3ra. JIMKM pasiesieHbl KpeCTOOOpa3HBIM BO3BbIIIICHU -
€M, HA KOTOPOM HAXOAUTCS 6HYHPEHHUI 3AMbLI0OYHbLI GbICIYH.
KHu3y BeICTYN IIepeXOAUT BO BHYTPEHHMI 3aTBLJIOYHBINA rpe-
O0eHb. BBepX OT BHYTpEHHETO 3aTHIOYHOTO BHICTYIA HAIIPaBJIS -
eTCs100p030asepxne2ocazummanbhozo(8erno3nozo) cunyca. Bnpaso
U BJIEBO OT BBICTYIIa OTXOAUT 60p030a nonepeuro2o0 CUHyca, Tak-
K€ BEHO3HOTO.

KimHOBHAHAS KOCTh YU4acTBYeT B 00pa30BaHUM OCHOBAHMUS U
OOKOBBIX OTIEJI0B MO3rOBOIrO Yepelia. Y KOCTH BBIACIISIOT TEIO0
Y TPU Mapbl OTPOCTKOB: 3TO OTXOASIINE B CTOPOHBI OOJIbIINE U
MaJible KPbUIbs Y YXOISIIE BHU3 KPbLUIOBUAHBIE OTpOCTKMU. Ha
BEepXHEl TMOBEPXHOCTH TeJla KOCTU MMeeTcsl YriyoieHue, mo-
JIy4MBIlIEe Ha3BaHWE TYpEeLIKOro cemia. B LeHTpe cemia BUIHA
eunoguzapras amKa, B KOTOPOU MoMeIlaeTcs runous — oaHa
M3 BaXXHEHMINMX XKejle3 BHYTpeHHeM cekpenuu. BHyTpu Tena
KJIMHOBUIHOMW KOCTM HAXOAUTCS BO3AYXOHOCHAsI IMOJIOCTh —
KAUHOBUOHAs Nasyxda, KOTOpasi COOOIIAeTCS C MOJIOCThIO Hoca
yepes ameprypy.

Ot nepeHe-BepXHEN MOBEPXHOCTH TeJla KIMHOBUIHOMN KOC-
THU B CTOPOHBI OTXOIAT ABA MdA/AbIX Kpblid, OTIPaHMYNBAIOIINX
MEPEAHION UYEepPEIHY0 SIMKY OT CpelHEeil YepermHOil SIMKU.
Y oCcHOBaHMS KaXJIOro M3 MaJIbIX KPbUIbEB HAXOIUTCS 0meepc-
mue 3pumenvbHo20 Kamaad, 9epe3 KOTOPbIA B [NIA3HUILY IMPOXO-
JIUT 3pUTENAbHBIA HepB. OTX0as11e OT Tejla B CTOPOHbI Ooblulie
Kpbiabs 00pa3ylOT CTEHKU CpelHeil YepermHOU SIMKU, TJa3HU-
IIbI, BUCOYHOM U MOABUCOYHOU IMOK. Mexny MaJIbiM U 00JIb-
IIUM KpBUIbSIMM CIIpaBa M CJieBa OT Tela KOCTH HaxOOUTCS
LIMPOKASl 8epXHAA 2AA3HUYHAS Wieab, Belylllas U3 TOJOCTU ue-
pera B [J1a3HULy. B ocHOBaHMM GOMBIIIOrO KphLTa UMEETCsI KPyT-
Jloe oTBepcTue (Yepe3 Hero IMpoXOaUT BEPXHEUYETIOCTHON HEPB).
JlaTepanbHee M K3aAu OT KPYLJIOTO OTBEPCTUS JIEKUT 08dAbHOE
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omeepcmue (4epe3 HEro MpPOXOAUT HUKHEUEI0OCTHOI HepB). Eiie
JlaTepajibHee HaXOAUTCsI ocmucmoe omeepcmue s CpeIHeil Me-
HUHreaJibHOW apTepuu. OT OCHOBaHUS OOJIBIIOTO Kpbljia BHU3
C KaXIOi CTOPOHBI OTXOHOUT KPblA0BUOHbBLIE OMPOCMOK, B OCHO-
BaHUU KOTOPOTO CIiepeau Hazad UACT KPbll0BUOHbLI KAHAA, Ye-
pe3 KOTOPHI MPOXOAUT OHHOMMEHHBIN HepB. Kaxaplii KpbU10-
BUIHBIA OTPOCTOK COCTOWT M3 JIBYX TNIACTUMHOK — MeAUaIbHOM
U JIaTepaJibHO#, MeXIy KOTOPBIMU C3aAy HaXOAUTCS KpPbLIO-
BUAHAS sIMKa.

PemeryaTass KocTb JIEKUT BIIEpeAM Tejda KJIMHOBUIHOM
KocTu. OHa yyacTByeT B 00pa3oBaHMM CTEHOK MepeaHel ye-
pENHOM SIMKU, TJIa3HUIL U MOJIOCTU Hoca. Pemretyarass KocThb
COCTOUT M3 BEPTUKAJIBHO PACIOJOXEHHOW nepneHouKyisp-
HOIl NAACMUHKU, peulem4amoil naacmuuku U aabupunmos. I1po-
JNOJIKEHUEM TEPIEeHIUKYISIPHOU TJIAaCTUHKU BBEpX SBISET-
csl MEeTYIIMHBIN TIpebeHb, BAAIOUIMICS B MOJOCTh 4epemna.
ITonepeyHo NeXUT pelieTyaTas mjiacTUHKa, KoTopass odpa-
3yeT CpPelHIOI YacTh MepeaHell YepelmHON IMKHU 1 BEPXHIOIO
CTEHKY TOJIOCTU Hoca. Yepe3 OTBepCTUs pellleTyaToi mja-
CTUHKU IIPOXOIAT 00OHSTEeNbHBIe HEpBbl. K OOKOBBIM KOH-
1[aM pelIeT4yaTou MIacCTUHKU KakK Obl MOABEIIEHbI JIJAOUPUH -
THl pelIeTYaTON KOCTH.

Pemeryarslii JaAOMPHHT TTOCTPOEH 13 MHOXECTBA BO3IYXO-
HOCHBIX SITY€EK, COOOIIAIOIINXCS MEXAY COOOW M OTKPBIBAIO-
IIUXCSI B HOCOBYIO IMOJOCTh. JIaTepanbHO# CTEHKON 1a0MpUHTA
SIBJIIETCS TJ1a3HU4YHAs («OymMaxkHasl») IJIacTUHKA, KOTopasl 00-
pa3yeT MeIMalbHYyl0 CTEHKY TJ1a3HULbl. OT MenuaabHON MoBep-
XHOCTH JIAOMPUHTA OTXOIST ABE TOHKKME, U30THYThIe BHU3 ILJIa-
CTUHKU — BepXHAsl U CPeOHssl HOCOBble PaKOB8UHbI, CBOOOIHO
CBHCAIOIIME B MOJOCTh HOCA.

Bucounas KocTh BXOJUT B COCTaB OOKOBOW CTEHKU U OCHO-
BaHMA yepera. OHa COCTOUT M3 KAMEHMCTOUN YacTu (IMpaMu-
nbl), 6apabaHHONM M yYelnyiiyaToil yacTteil. bapabaHHas 4acThb
pacrioyiaraeTcsi BOKpPYr Hapy»KHOTO CIIyXOBOTO IIpOXOAa, Bemy-
1ero B 6apabaHHyIO 10JI0CTh. BucoyHast KOCTh CIIYXXUT BMECTH -
JIMIIIEM OPTraHOB CJIyXa M PaBHOBECHSI, KOTOPBIE 3aJIeTaloT BHYTPU
ee MUpaMUJIbI.

Kamenucmas wacms umeeT GoOpMy TpeXTpaHHOM ITUPaMUIbI,
BEpIIMHA KOTOPOM HampaBjeHa BIIEpPea M MEAUaIbHO, a OCHO-
BaHUE MEPEXOAUT B COCLIEBUIHbBIIA OTPOCTOK. Y MUPAMUIbI BhI-
JIEJISII0T TIePEeIHION M 3aaHIOI IMOBEPXHOCTU, OOpallleHHbIE B
IOJIOCTh 4Yepella, M HUXHIOK MOBEPXHOCTb, YYaCTBYIOIIYIO B
o0pa3oBaHMU HapyXHOro OCHoBaHMs 4deperna. Ha mepemHeit
MOBEPXHOCTU y BEPIIMHbI IMUPAMUIbI HAXOOUTCS MPOUHUUHOE
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80asnerue, Ha KOTOPOM JIEXKUT y3eJ TpOoiHUYHOrO HepBa. Ilo-
3ald OT BAABJIEHMS HAXOAMUTCS 0dy2000pasHoe 6036biuieHue, 00-
pa3oBaHHOE HAXOASIIMMCS B MUPaAMUAE BEPXHUM TOJYKPYX-
HBIM KaHaJIOM KOCTHOTO JaOMpUHTa opraHa paBHoBecus. JlaTe-
pajbHO OT BO3BBIIICHUST BUAHA TIJIOCKAsI TIOBEPXHOCTb — Kpbl-
wa 6apabannoil hoaocmy W PacIlONOXEeHHbIEe KIepeau ABa Ma-
JIEHbKUX 0meepcmus KaHano8 60461020 I Maioeo KameHUCmbslx
Hepsos. 1o BepxHeMy Kpaio MUPaMUIbI, pa3densioneMy nepe-
JHIOI U 3aJHIOI0 TOBEPXHOCTH, TPOXOAUT 060po30a 6epxHeeo
KaMeHUCmo20 CUuHyca {86eH03H020).

Ha 3anHeii moBepXHOCTU MUPaAMUAbl HAXOIUTCSI HYMpPEHHee
cayxoeoe omeepcmue, TIepexonsiiliee BO 8HYMPEHHUL CAYX080LL
npoxod, depe3 KOTOPBIA MPOXOIST JULEBOM, MPeaIBEePHO-YINUT-
KOBBIIf HEpBBI U KpOBEHOCHBIE cocyabl. Ha 3agHeil moBepxHoc-
TU TIMPaMUIbl HAXOAUTCS HApYiCHOe omeepcmue 6000npo8ooa
npedosepus, a Ha HUXXHEM Kpae OTKPbIBAeTCsl YJIMTKOBBIM Ka-
Hajiell. BogompoBon m KaHaliel BeAyT B JIJAOUPUHT TpeaiaBep-
HO-YJIUTKOBOTO opraHa. biuxke K coClieBUTHOMY OTPOCTKY MpO-
XOOUT 60p030a cuemosudH0e0 {8eH03H020) cCUHyca,

Ha HuXHel MOBEpXHOCTM MUPaMMIbl HAXOAUTCS ApeMHAs
amka. JlaTepanbHee OT Hee BUIECH AJIUHHBIN Wu108UOHbBLI 0MPO-
cmok, TI03aAu KOTOPOTO MMEETCSl WuUA0-CoCUuesudHoe omaep-
cmue, KOTOPBIM 3aKaHYMBaeTCs JIUIeBoi KaHai (Tabh. 4). Kme-
peau OT SIpEMHOM SIMKM 3aMETHO OOJIbIIIOe OTBEPCTUE, BEly-
iee B COHHbLI KaHaA, KOTOPBI M3O0THYT BIIEpel M 3aKaHYMBa-
€TCsl Ha BeplLIMHEe MUPaMUIbl BO3je TeJa KIMHOBUIHON KOCTH.
Ha rpebHe Mexmy sipeMHOM SIMKOW M OTBEPCTHMEM COHHOTIO
KaHaja HaXOIWUTCSl KameHucmas Amouka, mnepexonasinas B 6apa-
OaHHBIN KaHayiell, KOTOPHIM 3aKaHYMBAeTCs Ha TepeaHe Mmo-
BepxHOCTU nupaMuabl. C 6apabaHHOI MOJOCTbIO, PACTIONOXKEH -
HOWl BHYTPM TMpaMUbl, COOOIIAIOTCS B030YXOHOCHblE AYelKU
coCUeguOH0200mMpoOCMKA.

Ha BepmuHe nmupaMuabl jaTepajibHee OTBEPCTUSI COHHOTO
KaHaja OTKPbIBACTCSI Mblide4HO-mpYOHbLi KaHa, BeayIIvii B Oa-
pabaHHYyI0 MOJOCTh. Ero BepXHMil MoJyKaHasl 3aHSIT MBIIILICH,
HaTsIrMBalolleil 6apabaHHYIO MEPENOHKY, a HUXHUU SIBJIsSIETCS
KOCTHOI 4acThIO CIIYXOBOM TPyOBl, COeAUHSIONICH OapabaHHYIO
MOJIOCTD C TJIOTKOIA.

bapabannas ywacms BUCOYHOW KOCTU TIpEACTaBISIET COOOM
M30THYTYIO TIJIACTUHKY, OTpaHWYMBAIOIIYI0 CHU3Y, CIlepenu u
€331 Hapy>KHOE CIYyXOBOE OTBEpPCTUE.

Yewyiivamas wacmo {ueuiys)) BUCOIYHON KOCTU BXOIUT B CO-
cTaB OOKOBOI cTeHKM 4yeperna. OT HapyXKHOM MOBEPXHOCTU Ye-
LIy OTXOAUT HampaBJSIONIMICS BIepes CKYJIOBOW OTPOCTOK,
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Kanaibl BUCOYHO#I KOCTH

Taocauma 4

Ha3spanue xanana

Kaxue nonocty (06-
JIACTH) KAaHAN COEIMHSET

1o npoxonur 8
KaHane

1. Connblii Kapan

2, Conno-Gapaban-
HBIE KAHAALLBI

3. Buyrpennee cny-
XOBOE OTBCPCTHE
U BHYTPEHHHI CTy-
XoBoH npoxoa

4, JInuenoit kanan

5. Kananeu Gapa-
DaxHON CTpYHBI

6. BapaBaHHBIil KaHa-
JIELE

7. Munmueuto-tpy6-
HBHi KaHAM, KOTo-
pwii menurest Ha 2
TIoNyKaHana;
BepXHUH — o1
MBILILBL, HaNps-
rawuei GapadaH-
HYIO NEPenoHKY,
BHAHUHA — 114
cnyxoBo#i TpyGnl

Hapyxtioe ocHoBanue
Yepena ¢ BepXYW Kot
MHPaMHIbLl BHCOYHOI
KOCTH

CTeHKY COHHOTO Kaua-
na {y ero Hayama) — ¢
GapabaHHoil NOMOCTHIO

3amHIoK YCPEITHYIO
AAIMKY — € BHYTpEHHUM
yXOM

3amHI010 NIOBEPXHOCTD
nupaMHasl (BHYTpCH~
HHH cnyXoBOH mpo-
XOH) — ¢ WHAO-COCHE-
BUZHBIM OTBEPCTHEM

NMuuepoit kaHan, Gapa-
6aHHYI0 TIONOCTh — ¢ Ka-
MeHucTo-6apabannoi
HIENBIO

HIAHI010 TTOBEPXHOCTE
MHpaMUAB (KAMCHUCTYIO
AMOYKY) — ¢ GapabaHHO#
1I010CTLIO U BapaGaHHYIo
TNOJ0CTh — ¢ MepeaHei
MOBEPXHOCTLIO MHPAMHIE!
(pacueminoit Maoro Ka-
MEHHCTOrO HepBa)

Bepxymxy nupamugsl — ¢
6apaGaHHOH MOJNGCTHIO

BryTtpenHasa coHHas
apTepns; BHYTPEH-
Hee COHHOe {Bere-
TATUBHOE)} CIIETCHUC

CoHno-GapabanHble
HEPEB]

Juuesoii vepr (VII
napa), npenaBepHo-
YJIUTKOBBIH HCDB
(VIII mapa), apTepus
M BEHa BHYTpEHHero
yxa

Juueno#t neps (VII
1apa)

bapaGaHHaA CcTpyHa —
BETBEL JTHIIEBOTO
Hepea (VIE napa)

Manutii KaMeRMCTBIH
HEDE — BETBB A3bI-
KOFMIOTOYHOTO Hep-
pa (LX mapa)

Mblna, Hanpsramo-
an GapabaHHyIo
nepenoHKy (monyka-
HAT MBIHBI, HANIPA-
raloweit GapaGaH-
HYIO MeperioHKy), H
cnyxosasd Tpy6a {mony-
KaHal CRYXoBOH Tpy-
6b1)
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00pa3yonuil CKyJIOBYIO IyTy BMECTE C BUCOYHBIM OTPOCTKOM
CKYJIOBOW KOCTU. Y OCHOBaHMs CKYJIOBOIO OTpPOCTKa pac-
MOJIOXKEHBI CYCTaBHOU OYropok M oBajibHasi HUXKHEUYETIOCTHasI
sIMKa, y4yacTByIoIllasi B 0O0pa30BaHUM BMCOYHO-HUXKHEYETIOC-
THOTO CyCTaBa.

TemeHHast KOCTb, TTApHAasI, 00pa3yeT KPbIITy (CBOMI) yeperia.
TeMmeHHast KOCTb MPEACTABISIET COOOI UeThIPEXyroJibHYIO Tia-
CTMHKY, Ha Hapy>XHOW CTOpPOHE KOTOPOW BUIEH meMeHHOlU Oy-
2op. BorHyTtasi BHyTpeHHSsISI TTIOBEPXHOCTh HECET Ha cebe apme-
puanvhsle 60po3dsi. CBOMMU KpasiMy TeMEHHasi KOCTb COeIUHS -
eTcst (oOpasyeTr 1IBbI) C JOOHOU, BUCOUHOM, 3aThIJIOYHON KO-
CTSIMU, OOJIBIIIUM KPBIJIOM KJIMHOBUIHON KOCTH U C TEMEHHOM
KOCTBIO Ipyroii CTOpoHbI. TeMeHHasi KocTh UMeeT 4 yria.

JIoOHas KocTbh 00pa3yeT IepeHIO CTEHKY CBOJIa Yyepelia,
CTeHKY MepenHeil YyepernHol MKMW, BEPXHIO CTEHKY TIja3-
HUIL. YIOOHOI KOCTM BBIACSIOT BEPTUKAIBHYIO 100HYIO Ye-
wyr, TOPU3OHTATIbHBIE 2Aa3HUUHbIE YACMU U HOCOBYH YaCMb
Mexny HuMu. Ha mepenHeil moBepXHOCTU JIOOHON KOCTU
BUIHBI HaATJIa3HUYHbIE Kpas, Hall HUIMU — HaaOpOBHbIE
JIyTU, MEXIy KOTOPBIMM HaXOAUTCS TJIOLIanKa — Haarepe-
Hoche (Tiabesa).

JlatepanibHO KaXablii HaATJIa3HUYHBIA Kpail MpoaosKaeTcs
B CKY1080i OMPOCMOK, COETUHSIONIUNACS CO CKYJIOBON KOCTBIO.
BHyTpeHHSIS1 TOBEPXHOCTh JIOOHOM Yellly BOTHYTa W Tepexo-
VT B IVIa3HUYHBIE yacTu. Ha Heilt HaxoauTcst 6opo3oa eepxre2o
cazummanvHoeo cuHyca (BEHO3HOTIO).

I'mazHuuHble yacTu (TpaBasi U JieBasi) HUXKHEN MOBEPXHO-
CThIO OOpallleHBbl B MOJIOCTh IJIa3HUIl, a BEpXHEW — B MOJOCTb
yeperna. [Apyr oT napyra MmjiacTUHKU OTAEAEHbl pelieT4aToil Bbl-
pE3KOii, B KOTOPYIO Ha IIEJIOM 4Yeperie 3aXOMUT pelleTdyaTasi
IJIaCTUHKA peleTyaToil koctu. 1o 6GokaM OT HOCOBOW YacTu
HaXOMmATCS OTBEPCTUST (amepTyphbl), BEAYIIME B JL00HYIO NA3YXY
(BO3IYXOHOCHYIO TOJIOCTb), PACIOJOXEHHYIO BHYTPU JIOOHOM
KOCTH Ha ypOBHE INIabeslIbl U HagOpPOBHBIX IYT.

JIviieBoii otaen yepena

B o6GpazoBaHWM TUIIEBOTO OTIENA Yepera yIacTBYIOT 6 Tap-
HBIX KOCTe# (BepXHeEUeatoCTHasl, HEOHas, CKyJIoBast, HOCOBas,
clie3Hasi, HUXKHSISI HOCOBasi paKOBUHA), a TakxXe 2 HemapHbIe
(COIIHUK M HUXHAS YyenocTh). K muieBomy (BuciepaaIbHOMY)
yeperny OTHOCUTCS TakKe MOJbsA3blYHAS KOCTb.

Bepxnsst yemocTb, pacroyiocKeHHast 1Mo 00KaM OT ITOJOCTU
HOCa, COCTOUT U3 meAaa 6epxHeil 4eaocmu VU Yemulpex Ompocm-
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Kos6. I'mazHMYHAs TTOBEPXHOCTH TeJIa BEPXHEN YeII0CTH oOpaIle-
Ha B TIOJIOCTb IMIa3HULBI. Ha Heil mpoxoauT moariazHu4yHas 60-
po3na, mepexomsinas B OMTHOMMEHHBIN KaHall, OTKPHIBAIOIINIACS
Ha IIepelHeil IMOBEepXHOCTU KOoCTH. Ha 3amHeil moBepXHOCTH
HaXOIUTCS Oyeop 8epXHell 4earoCcmu.

Ha HocoBO#l MOBEPXHOCTU BUIHBI PAKOBUHHBL epedenb IS
MIPUKPEIUICHUST HUXKHEH HOCOBOM PaKOBUHBI (CAMOCTOSITENIb-
Hasl KOCTb), cae3ras 60po3da, ydacTBywlllasi B 0Opa3oBaHUU
HOCO-CJIE3HOTO KaHaja, a TaKXe BXOI B 8030YXOHOCHYI) 8epXHe-
YeNHOCMHYIO {2aliMOpPO8Y) Nazyxy.

OT Tena BepxXHEW YEIIOCTU OTXOMMAT JaTepalbHO-CKYJIOBOM
OTPOCTOK, BBEpX — JIOOHBII, MeaAMalbHO-HEOHBIN, BHI3 B BUIC
YT — aJIbBEOJISIDHBIM OTPOCTOK. A1b8e0aspHbLil 0MpocmoK He-
ceT 3yOHble albBEOJbl, OTIEAEHHBbIC APYT OT APYra Mexcaibeo-
AspHbiMU nepe2opodkamu. Hébnblii ompocmok, COeTUHSISICH C OT-
POCTKOM MPOTHUBOIOJIOXHOM KOCTH, 00pa3yeT TBepaoe HEOGO.

Héonas koctb, mpuiiexainasi c3aay K BepXHEM YeNIOCTH,
COCTOUT U3 JIBYyX IJIACTUHOK: TEePIEHIANKYISIPHON (BepTUKaIb-
HOI) U TOPU3OHTAJIBHOM. [opuszonmanvHvie naacmunku 000UX
HEOHBIX KOCTEM, COeNUHSISICh MEXKIy co00ii, 00pa3yloT 3agHIO
4acTh TBepAoro HEOGa. [lepnenduxyaapuas naacmuHka yIacTBYET
B 00pa3zoBaHMU OOKOBOU CTEHKM IOJOCTU HOcCa.

HwxHss HOCOBasi pPAKOBHHA ITPUKPETUISIETCSI K PAKOBUHHO-
My I'peOHI0O HOCOBOI MOBEPXHOCTU BEpPXHEIl YETIOCTU.

HocoBasi KocTb, COEIMHSSICh € TaKOW e KOCTbIO APYrou
CTOPOHEKI, 00pa3yeT BEpXHIOI CTEHKY HOcCa.

Ciie3Hast KOCTb yJacTBYyeT B 00pa30BaHUM MEAUATBHON CTEHKU
1a3HULBl. MiMelomascs Ha Hell cae3nas 60po3da, COeIUHSISICH C
OIHOMMEHHOII 0O0pO3MOil BEpXHE 4YeNIOCTH, 00pa3yeT saMKYy
cAe3H020 MeuKda.

ComHuk 00pa3yeT OOJIBIIIYI0 YacTh HOCOBOU TEPEropoiKH.
3amHuil Kpail COIHMKA pa3aelisseT X0aHbl (3amHUE OTBEPCTHUS
MOJIOCTA HOCA).

CkyJoBasi KOCTb, UIpalolllasi BaXHYl0 posib B (GhopMupoBa-
HUU pebeda Tulia, COeAUHSIETCS ¢ JIOOHOI, BUCOUYHOM U BepX-
HEYEJIOCTHOM KOCTSIMU. Bucourwiii ompocmok BMECTE CO CKYJIO-
BbIM OTPOCTKOM BUCOYHOI KOCTH 00pasyeT CKYJOBYIO IyTY.

Hkusst yemocTh — eIMHCTBEHHAs MOABMIXKHAS KOCTh de-
pena. OHA COCTOUT U3 meaa u 08yX éemeeil, COCAUHEHHBIX C
tenoMm T1on yriaom 110—130°. Ha BHyTpeHHel M HapyKHOM
MMOBEPXHOCTSIX YIJIa HAXOOSITCS OYTPUCTOCTM JJis MpPUKpPEIie-
HUS XeBaTeJbHbIX MbIlI. [lo cpenHeit TMHUU Tesla HUXHEN
YeJTI0CTU BUIEH OOpallleHHBIN KIepeau nodoopodouHbiil 6bl-
cmyn.
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Ha anveeonsaproii uacmu {arveeonsproii dyee) pacIiiooXeHbl
3y0Hble aAbBe0Abl, Pa3[eIEHHblE MEXaJlbBEOJSIPHBIMU Tepe-
ropoakamMu. BeTBU HUXKHEN YeNIOCTU HampaBJsIlOTCS BBEPX U
HecyT Ha cebe JBa OTPOCTKa: MEepeIHUN — 6eHeunbli U 3al-
HUN — Mmblujeskosulii, pa3neleHHble BbIpe3koii. K BeHeYHOMY
OTPOCTKY TPUKPEIISIETCS BUCOYHASI MBbIIIIIA, MBIIIEIKOBbIA
y4yacTByeT B 00pa30BaHUM BUCOYHO-HUKHEUEJNIOCTHOTO CyCTa-
Ba. K 3TOMy OTpOCTKY MpUKpPETUIsieTCs JlaTepajibHask KPbLIOBU/I -
Hag Mblia. Yepes Teao YearoCcTH C KaXI0i CTOPOHBI MPOXO-
AT HUNICHEeUeAOCMHOU KAaHaa, KOTOPbI HAaYMHAETCS Ha BHYT-
pEeHHel MOBEpXHOCTU BETBU. BbixomHoe nod6opodouroe omeep-
cmue 3TOro KaHajla HaXOJUTCSl Ha HApYXHOI TOBEPXHOCTH TeJia
HUXKHEN YeJIIOCTM Ha YPOBHE 2-TO Majloro KOPEHHOTro 3y0a.

Iloxpa3praHAsg KOCTBh, MMeEIOIAsl AyrooopasHylo dopmy,
pacmnoyioXeHa MeXAy TOpTaHblO W HUXXHeN yemtocThio. KocTb
COCTOMT U3 TeJla U ABYX Map poroB — OOJIbIIIUX U MaJIbIX.

CoemyHeHST KOCTei Jeperia

KocTu, obpasytoiue yeper, coequHEeHbl MeXITy cO00l TIpu
MOMOUIM HENMPEPbIBHBIX coeAnHeHN . UckitoueHue cocrapisi-
€T HUXHSS YeNI0CTh, KOTOpasi o0pa3yeT ¢ BUCOYHON KOCTBIO
BUCOYHO-HUXHEYETTIOCTHON CYCTaB.

Koctn xpslllivi 4deperna COEOAUHSIIOTCS MeXIy co0oi Tpu
MOMOIIM 3yOuyaThIX M YellydyaThIX IIBOB. Tak, MeauaibHbIC
Kpasi TEMEHHBIX KOCTEW COEOWHSIET 3yO4aThlil cazummanbHblii
w06, TOOHYI0 U TEMEHHbIE KOCTU — 3yO4aTblil GeHeuHblil w08,
TEMEHHbIE M 3aThLJIOYHYIO KOCTUM — 3YyOuaTblil .1am0008u0HbLil
woe. Yenryss BUCOYHON KOCTU COEIMHSIETCS C TEMEHHOMN KO-
CTBIO M OOJNBIIUM KPBUIOM KJIMHOBUIHOUW KOCTU MPU MOMOIIA
yewlyiiyamoeo wea. Mexiay KOCTSIMU JIMLIEBOTO Yepera UMEIoTCs
naocKue {eapMoHU4HbLE) UBbL.

B obnactn ocHOBaHWMS Yeperna UMEIOTCST XPSIIIEBBIE COEIU-
HEHUSI — CHUHXOHIPO3bl, 00pa30BaHHbIE BOJOKHUCTBHIM XpSi-
oM. DTO COeAMHEHUs MEXIy TeJOM KJIMHOBUAHOW KOCTU U
0a3WISIPHOM YacThIO 3aTHIJIOYHON KOCTH U AP.

Bucourno-nusicneueatocmuoii cycmae MapHbBIA, KOMIUIEKCHBIN
MO0 CTPOCHMIO, DJUIMIICOUIHOI ¢opMbl. OH 00pa3oBaH roJIOB-
KOU CyCTaBHOTO OTPOCTKA HUXXHEW YETIOCTU U HUXKHEUEIIOCT-
HOI SIMKOU BMECTE C CYCTaBHbIM OYrOpKOM BHCOYHOM KOCTH.
BHyTpu cycraBa mMeeTcs BHYTPUCYCTABHOW OUCK, MOCTPOEH-
HBIN 13 ¢GUOPO3HOTO Xpsillia, CPAIleHHBINA C KaIICyJIOi cycTaBa
1o nepudepun 1 pasaensolini MoJoCTh CycTaBa Ha BEPXHIOO
M HUXXHIOIO YacTH.
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JBUXEeHUS B IIPABOM U JIEBOM BUCOYHO-HUXHEYETIOCTHOM
cycTaBaxX MPOMCXOIUT COBMECTHO. DTO OMyCKaHWE W MOTHSTUE
HUXHEN 4eTIoCTH, CMEIleHNe HUXKHEN 4eliocTH Briepesd (BbI-
IBMDKEHNE) W Hasan (BO3BpallleHHME B MCXOIHOE IOJIOXEHUE),
JBUXEHUSI YETIOCTU BIIPABO U BI€BO (OOKOBBIE JBUXKEHMS).

Yepen B Lie7ioM

IIpu n3yyeHuu yepena odpaiiiaeT Ha cebsl BHUMaHUE CJIOX-
HBbI penbed ero BHYTPEeHHEH M HapyXHOUW ITOBEPXHOCTEH,
00YCJIOBJIEHHBI PacMoJOXXeHUEM B €ro KOCTHBIX BMECTUJIM-
11aX TOJJOBHOTO MO3Ta, OPraHOB YYBCTB, HEPBHBIX y3JI0B U Ha-
JINYMeM MHOTOYMCIIEHHBIX OTBEPCTUIN U KAaHAJIOB IJISI TTPOXOXK-
JIEHUSI COCYIOB U HEPBOB.

BepxH1o10 yacThb MO3roBOro 4epemna B CBSI3U ¢ ero ¢hopmMoit
Ha3bIBalOT CBOAOM (Kpbiiieii) yepena. Ero o0pa3yror uelrys 1o6-
HOM KOCTH, TEMEHHbIE KOCTH, Yelllysl 3aThIJIOYHOM ¥ BUCOUHBIX
KOCTeH, JIaTepabHble OTIAENIBI OOMBIINX KPbIIbeB KIMHOBUIHOM
kocTu. Ha HapyXHO# TOBEpXHOCTH CBOJa yeperna BUIHBI IIBbI
(MeXIy TEeMEHHBIMU KOCTSIMU) — CAcUMMANbHbLU, GEHEeUHblil
(MexXy T00HO# ¥ TEeMEHHBIMH KOCTSIMU ), 2AM0008UOHbLH (MEKITY
TEMEHHBIMU M Yelllyell 3aTbUIOYHON KOCTH ), Yeuyiivamotil (MeX-
Iy yelryeit BACOYHOM KOCTU U TEMEHHBIMU KOcTsAMu). B mepeaHux
OTIesIax CBOJia uepera BUIHbBLI00Hble Oyepbl, HAA Ta3HULAMU —
Haobpoeubvle dyeu, B cepeliHe MEXIy HUMU HeOOoJIblas Tiola-
Ka — enabenna. Ha BepXHeOOKOBBIX ITOBEPXHOCTSIX CBOIIA Yepe-
1a BBICTYNIAIOT MeMEHHbLe OYepbl, 6EPXHAA N HUNCHSS BUCOUHBLE
aunuu. ITpu n3ydyeHnn yeperia COOKY BUIHBI TOOHAs, TeMEeHHas,
BUCOYHAsI, 3aTbIOYHAsI U KJIMHOBUIHAs KOCTHU, CKY108as dyea,
oOpa3oBaHHasi BUCOYHBIM OTPOCTKOM CKYJIOBOM KOCTH U CKYJIO-
BbIM OTPOCTKOM BUCOYHOM , HAPY HCHBLI CAYX 080U NPOX00, cocue-
GUOHBLIL OMPOCMOK, BEPXHSISI M HUXKHSISI YETIOCTH, a TaKXKe GU-
COYHAS, NOOBUCOUHAANKDPBLA0BUOHO-HEOHAAAMKU.

Bucouynas siMKa orpaHMYeHa CBepXy U C3aa1 BUCOUYHOM JIU -
HUeM, crepealud — CKYJOBOH KOCTbIO, BHU3Y OHA MEPEeXOIUT B
MOBMCOYHYIO SIMKY. BepXxHIOIO CTEHKY n008UCOUHOU AMKU COCTaB-
JISIIOT 00JIbIIOE KPbUIO KJIMHOBUIHOW KOCTU M YYacTOK Yelllyu
BHCOYHOM KOCTH, MEPEAHIO — ITOABMCOYHAS TTOBEPXHOCTh Teja
BEpXHEN YENTIOCTU U CKYJIOBasi KOCTb, MEAMAIbHYIO — JlIaTepasib-
Hasl TNTACTUHKA KPBLJIOBUIHOTO OTPOCTKA KIMHOBUIHOM KOCTH,
JlaTepajibHyl0 — CKyJIOBasi Jyra U BeTBb HUKHEW YEJIOCTH.

Mexny ocHOBaHMEM KPBUIOBUIHOIO OTPOCTKA KJIWHOBU/I-
HOW KOCTU C€3aId U OYyrpoM BepXHEUl 4elroCTu cIiepeay Haxo-
IUTCSKPbLI0BUOHO-HEOHAAAMKA.
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Hapy:xnoe ocHoBanue yepena oOpa3oBaHO HUXKHEUN MOBep-
XHOCTBIO MO3TOBOIO Yepella M 4acThiO JIMIIEBOIO yepera (puc.
19). TlepenHuii oTaen oCHOBaHUSI 00pPa30BaH KOCHIHbIM HEOOM
W an1b6e048pHOIi 0yeoil, 00pa30BaHHOU BEpXHEUETIOCTHBIMU KO-
ctamu. CpeaHuii OTAe), BKJIIOUAIOIINiA BUCOYHBIE U KIMHOBU/I -
Hbl€ KOCTH, HAXOAUTCS MEXIY 3aTHUM KpaeM TBepaoro HeEGa
crepeayd U MepeiHUM KpaeM OOJbIIOro 3aThLIOYHOTO OTBEP-
ctus c3aau. Ha HUXKHe# MoBepXHOCTH MUPaMUIbl KaxXa0i BU-
COYHOU KOCTH BUIHBI HApyJ¥CHOe 0meepcmue COHH020 Kanaaa,
ApemMHas AMKA, NWJIOBUIHBIA OTPOCTOK M HIUJIOCOCUEBUIHOE
OTBEPCTUE — BBIXOJHOE OTBEPCTHE JIMIIEBOrO KaHaja.

Y OCHOBaHMS CKYJIOBOTO OTPOCTKA BUCOUYHOM KOCTHU Haxo-
NISITCS HUMICHEHEAIOCIMHAA AMKA U CYyCMAGHOU Oy20poK, y BepllU-
HBI TUPAMUIbl —p8aHoe omeepcmue. Ha 601b110M KpbUle KIU-
HOBUJHOW KOCTM BUAHBI OCTUCTOE W OBaJIbHOE OTBEPCTUS.
B nieHTpe 3amHero oTmena yepena pacrofioXeHO Ooabsuioe (3a-
moL104HOe) omeepcmue (MECTO MEPEXoa MPOA0JIroBaTOro Mo3-
ra B CIMHHOW MO3r) C JeXalluMu Mo OoKaM OT HEro 3amoi-
A0uHbIMU Mblujeakamu. T1on KaxXabiM MBIIIEJIKOM HaxOAUTCS Ha-

PYacHoeomeepcmuenodssazviuHocokanala. JlarepaibHee MblIIEe -
Ka — SpeMHOE OTBEpCTHE, a JlaTepajibHee U K3aAu — Mbllyen-
K08as AMKA M COCUEBUOHBLI OMPOCMOK,

Penved BHyTpeHHero ocHoBaHus 4epena (puc. 20) o0ycIOB-
JIEH CTPOE€HMEM HUXXHEW MOBEPXHOCTU rojioBHOro mosra. Ha
BHYTPEHHEM OCHOBAaHMHU 4Yepera pas3iudaloT TPU 4YepernHbie
SIMKH: TICPEIHIO, CPEAHIO W 3amHIow,, [lepeduss uepenuas
AMKa, B KOTOPOH Jiexar JJOOHbIEe J0JM TMOJylapuil 60Jb110T0
Mo3ra, obpazoBaHa IIa3HUYHBIMU YaCTSIMM JIOOHOU KOCTH, pe-
IeTYaTON TMJACTUMHKON PElIeTYaTo KOCTH, TEJIOM M MajlbIMU
KPbUIbSIMU KJIMHOBUIHOM KOCTU. 3aAHUU Kpail MajibIX KPpbMbEB
OTHENSIET TIEPENHIO OT CPedHeil YepernHol SMKU, B KOTOPOM
pacriojiaraloTcsi BUCOYHbIC TOJM MOJIyIIapuii TOJJOBHOTO MO3ra.
B runoduzapHoii iMKe TypelKoro ceaja HaXoaAUTCs TUNodus.
CpeodHuss uepennas smka oopa3oBaHa TEJIOM U OOJIBIIUMHU KPhI-
JbSIMUA KJIMHOBUJIHOW KOCTH, MepeaHeil MOBEePXHOCTbIO MUpa-
MU U YelIyAYaToOW 4acThl0 BMCOUHBIX KocTeli. Ha ©GokoBoit
MOBEPXHOCTH TeJia KIMHOBUAHOM KOCTU BUAHA COHHAS 60po30a.
Mexny ManbiMU, OOJBIIMMU KPbUIbSIMU W TEJIOM KJIMHOBUII-
HOW KOCTH € KaXJ0il CTOPOHbBI PACIIO0XeHA BEPXHSIS TJIa3HUY-
Has meab. K3aau u KHU3yoT 1Iieu HaXoAsTCs KPYTioe, OBajlb-
Hoe U ocTuctoe oTBepcTus. Ha nmepenHeit moBepxXHOCTU MuUpa-
MUJbI BUCOYHOUM KOCTU OJIN3 €€ BepXYIIKU BUIHO TPOMHUYHOE
BIaBJIeHUE. 3adHasa uepenHas sAMKd, B KOTOPOM pacriojiaraercs
MO3XEUOK, OTAe/lieHa OT CpeJHeil BEpXHUMU KpasiMU MUPaMUI
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Puc. 19. HapyxHoe ocHoBaHue yeperna:

1 — HEOHBIII OTPOCTOK BEPXHEH YeNOCTH, 2 — Pe3llOBOe OTBEpPCTHE, 3 —
CpeaMHHbBIN HEOHBIN 110B, 4 — IMOINMEpeYyHbId HEOHBIA 1IOB, 5 — XOaHbl, 6 —
HMXKHSISI TJIa3HUYHAs 111efb, 7 — CKYyJOBas Iyra, § — KpbLJIO COLIHUKA, 9 —
KpbUIOBUIHAS siIMKa, 10 — JnarepaibHasi MIacCTUHKA KPbUIOBUIHOTO OTPOCTKA,
11 — KpBUIOBUIHBIN OTPOCTOK, 12 — oBajbHOE OTBepCTHE, 13 — HIDKHEYeIo-
CTHas ssMKa, 14 — IIWJIOBMIHBIMN OTPOCTOK, 15 — HapyXHBIA CIyXOBOH IpO-
xof, 16 — cocueBUaHBIA OTPOCTOK, 17 — coclieBuaHas Bbipe3ka, 18 — 3aTbi-
JIOYHBIN MBIIIENoK, 19 — wmblmenkoBas siMka, 20 — Gouiblioe (3aTBUIOYHOE)
oTBepcTHe, 21 — HVKHSIS BbIHAS TUHUS, 22 — HApYXHBIN 3aThIJIOYHBINA BbI-
CTym, 23 — IJIOTOYHBIM OYropok, 24 — MBIIIENKOBBI KaHal, 25 — speMHOe
oTBepCcTHE, 26 — 3aThUIOYHO-COCLIEBUIHBIA 1I0B, 27 — HaApyXHOE COHHOE
oTBepcTUe, 28 — IIMUJIOCOCIIEBUIHOE OTBepcTHe, 29 — pBaHOE OTBEPCTHUE,
30 — xkameHuCTO-0apabaHHas 11esb, 31 — ocTucToe oTBepcTue, 32 — CyCcTaB-
HOI1 Oyropok, 33 — KJIMHOBUAHO-YEIIyYaThlii 110B, 34 — KPbUIOBUAHBIN KPIO-
4ok, 35 — Oosbliioe HEGHOE OTBepcTUE, 36 — CKYJI0-BEPXHEUETIOCTHOM III0B
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Puc. 20. BHyTpeHHee ocHOBaHMe Yyeperna:
1 — rnmasHMYHas YacTh JIOOHOM KOCTH, 2 — METYIIWHBIA TpebeHb, 3 —
peleTyaTasi TUIACTMHKA pelIeTyaTod KOCTH, 4 — 3pUTEIbHBIA KaHal, 5 —

runodusapHasa siMmka, 6 — cHMHKa cemia, 7 — Kpyrjoe oTBepcTue, 8 —
OBaJIbHOE OTBepcTHe, 9 — pBaHOe oTBepcTHe, 10 — ocTHcTOE OTBEpCTHE,
11 — BHyTpeHHee CIyXOBO€ OTBepCcTHE, 12 — sgpeMHOe oTBepcthe, 13 —

MOIb-SA3bIYHBINA KaHal, 14 — 1aMOIOBUAHBIN 1IOB, 15 — ckar, 16 — Gopo3na
MOMepPeyHOro cuHyca, 17 — BHYTPEHHMI 3aTbUIOYHBIN BbICTYM, 18 — 00Jb-
uioe (3aThUIOYHOE) oTBepcTtue, 19 — 3arbutouHas yeinysi, 20 — OGoposna
CUTMOBHMIHOTO CHHYca, 21 — nmupaMuzia (KaMeHKCTast 4YacTh) BUCOUYHOM KOCTH,
22 — yenryiiyarass YaCTb BUCOYHOM KOCTH, 23 — 0OJIbLIOE KPbUIO KJIMHOBU/I-
HOW KOCTH, 24 — Majloe KpbLJIO KIMHOBUAHONM KOCTH
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BUCOYHBIX KocTel. IMKa oOpa3oBaHa 3aTbUIOYHOU KOCThIO, a
TakXe 3aJHEN MOBEPXHOCTHIO MUPAMUI BUCOYHBIX KOCTEW.
B 1eHTpe BUAHO OoJibllioe (3aTHUIOYHOE) OTBEPCTUE, BIEpeau
HEero — ckaT, Ha KOTOPOM JieXXaT MO3TroBOi (BapoJiieB) MOCT
1 npoaoaroBaTeiii Mo3r. ITo 6okamM OT OOJBIIOTO (3aTHIIOYHO-
o) OTBEPCTHUS BUIHBI OTBEPCTUE TMOIBSA3BIYHOIO KaHajla U
sspeMHoe oTBepcTue. Ha 3agHell MOBEPXHOCTU MUPAMUIbI
HaxXOIWUTCSI BHYTPEHHEE CIYXOBOE OTBEPCTHE.

ITpu ocMoTpe yepemna criepeaqd BUIHBI BBICOKM 100, HU-
XKHSISI YEJTIOCTh, BEPXHEYETIOCTHBIE U OPYTMe KOCTH.

Ina3znmia, mapHasi MOJOCTb, CAYXWUT BMECTWJIMILEM [JIST
opraHa 3peHusi. [lo dopme oHa HalTOMUHAET YEThIPEXTPAHHYIO
MUpaMuay, BeplirnHa KOTOPOW HarpaBieHa Ha3al U Meauaib-
HO, a OCHOBaHWE OOpaIleHO BHOepea. Y TIAa3HULBI BBIICISIOT
YeThIpe CTeHKU. BepxHss cTeHka oOpa3zoBaHa ri1a3HUYHOM yac-
ThIO JTOOHOW KOCTWM W MAaJIBIM KPBUJIOM KJIWHOBUIHOUW KOCTH;
HUXHSISI — [JIa3HUYHBIMU TOBEPXHOCTSIMU Teja BepxXHeul 4e-
JIIOCTU U CKYJIOBOM KOCTBIO; JIaTepajibHass — OOJBIIAM KpPBbI-
JIOM KJIWHOBUIHOU KOCTU U CKYJOBOU KOCTbIO; MeIuaabHasT —
IJIa3HUYHOM TUIACTUMHKOM pelIeT4yaTtod KOCTU M CIE3HOM KO-
cThl0. B mepegHeit yacT MeauaaIbHOM CTEHKM HAaXOAUTCS SMKa
CJIE3HOTO MEIIKa, MPOMOJIKAIOIIAICSI B HOCOCAE3HbI KaHAaA,
BeAYILIUI B HOCOBYIO MOJIOCTh. BepxHss enrasnuunas weavu 3pu-
menbHblll KaHan COEIWHSIIOT TJIA3HUIYy CO CPENHEN YepenmHOW
saMkol. Huocnas enasnuunas wenv BeAeT B KPbUIOBUIHO-HED-
HYI0 (KpPBUIOHEOHYIO) SIMKY.

ITonocTh HOCa sIBNISIETCS HAYaJIbHBIM OTIAEJIOM AbIXaTeIbHbIX
MyTel, B HEW HaXOAUTCS opraH o0oHsHUS, [ToocTh HOCa nMe-
€T BXOJHOE {epyuesudnoe) omeepcmue, C3aad — ABa BBIXO-
HBIX OTBEPCTUS (X0aHbl), Beaylliue B TJIOTKY. KocmHas nepeeo-
poodka, obpazoBaHHas MEPIEHAUKYISIPHON MIACTUHKON peIeT-
YaTOl KOCTU U COUIHWKOM, paszfieisieT MOJOCTh Hoca Ha Tpa-
BYIO M JIEBYIO TIOJIOBUHBI. BoKoBasi cTeHKa oOpa3oBaHa BepxHe-
YEJIOCTHOW KOCTBIO, JIJAOMPUHTOM pEIIeTYaTO KOCTHU, CIIe3-
HOW KOCTBhIO U MEIUAJIBbHOW IJIACTUHKON KPBUIOBUIHOTO OT-
pOCTKa KJIMHOBUJIHOW KOCTH.

Ha natepanbHOil cTeHKE BUIHBI TPU HOCOBBIE PAKOBUHBI:
HUIICHSSL — CAMOCTOSITEJIbHASI KOCTb; CPeOHsIsI I 8epPXHASA — OT-
pOCTKM penieTyaToro jgadbupuHta. HocoBble pakoOBUHBI IEJSIT
OOKOBOI OTIEJ MOJOCTA HOCA Ha TPW HOCOBBIX XO/Ia: HUKHUM,
cpenHUi U BepXHUU. HudcHuil Hocoeoll X00 PACTIOI0XEH MEXIY
HUXHEN CTEHKOM MOJOCTA HOCA U HUXKHEU paKOBUHOWM, B HETO
OTKPBIBACTCSI HOCOCJIE3HBIM KaHal. B cpednuii Hocosoit xo0 (Mexny
HUDKHEW M cpeaHell paKOBUHAMM) OTKPBIBAIOTCS IEepeaHUE U
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cpemHue SYEHMKM pelIeTdyaToli KOCTH, OTBEpPCTUS (aIllepTyphl)
JIOOHOI M BepXHEUYEIOCTHOI (raiiMopoBoOii) ma3yx. B eepxuuii
HOC060l X00, PACIIOJIOXXEHHBI MEXIy CpeaHEell M BepxXHell HO-
COBBIMU PaKOBMHAaMU, OTKPBIBAIOTCS 3aJHUE SIYEHKU pelleT-
yaToil KOCTH, a TaKXKe arepTrypa KJIMHOBMIHOW Ma3yxw.

BepxHss cTeHKa MOJOCTA HOca 00pa3oBaHa HOCOBBIMM KOC-
TSIMH, HOCOBOM YaCThlO JOOHO KOCTM, pelIeTyaToi MIacTUH-
KO peleTyaToi KOCTU Y TE€JIOM KJIMHOBUAHON KocTu. HuxXHss
CTEeHKa T0JIOCTU Hoca chOopMUpOBaHA BEpXHEN MOBEPXHOCTHIO
TBEepAOro HeOa.

ITonocTte pra cnepenu M ¢ OOKOB OrpaHMYeHa 3y0amu,
aJIbBEOJISIPHBIMM OTPOCTKAMM BEPXHUX YEIOCTEH, allbBEOSIP-
HOW IyroMl M TEJOM HUXHEN YETIOCTHU, CBEPXY — TBEPIbIM
(KOCTHBIM) HEOOM.

YepelT HOBOPOXKIIEHHOTO.
BospacTHble 1 TIONOBbIe OCOOGHHOCTH Yepera

Y HOBOPOXIEHHOTO pebeHKa MeXIy KOCTSIMU Yepera uMme-
I0OTCSI IPOCIOMKY COEAUHUTEIbHON TKAHU, OCOOEHHO B 1M~
POKHMX MeCTax, I CXOASTCSI HECKOJbKO KOCTei. DTu ydacT-
KU TIOJIyYUJIWM Ha3BaHWE POJHUYKOB — WX 1ecTb (puc. 21).
DTO HelapHbIe MEepeIHUN M 3aJHMU POAHUYKM W OBA Map-
HbIX — KJIMHOBUAHBIA U cocleBUAHBIN. CaMblii KpYyIHBIN
POOHUMOK nepeoHuli, NI A00HbLIU, OH PACIIOJOXEH TaM, Iae
COCOUHSIOTCS JTOOHAsE M TeMeHHbIe KOCTU. 3adnuili, WIU 3a-
MbLAOYHDLIL, POOHUYOK HAXOAUTCS B MECTE CXOXICHUS TEMEH-
HBIX W 3aTbUIOYHOM KocTeil. Kaunosuowwiii pooHuuox BUACH
cOOKy B MeCTe COCIMHEHMS JIOOHOW, TEeMEHHOW KO-CTel M
00JILIIOTO Kpblla KIAMHOBUAHOW KOCTU. CocyeguoHbiii pooHU-
40K PACMOJIOKEH B TOM MECTE, IIe CXOASTCS 3aThlJIOYHAasd,
TeMeHHasl KOCTU M COCUEBUAHBII OTPOCTOK BUCOYHOM KOC-
Ti. bnarogaps HanMuuio POAHUYKOB Yepell HOBOPOXIEHHO-
ro OYEHb J1AaCTUYEH, ero (hopMa MOXKET U3MEHSIThCS BO BpeMs
MNPOXOXIEHUS TOJOBKM IUIONA YEPE3 POAOBBIE IyTU MAaTEpPU
B Mpolecce POMIOB.

PomHnyky HauMHAIOT 3apacTaTh B IIEPBBIE MECSIIBI ITOCIIE
poxneHus pedbeHka. Ha BTopoM Mecslie 3apacTaeT 3agHuid (3a-
TBUIOYHBIN) POTHUYOK, Ha 2—3-M Mecsdile 3apacTaloT KIMHO-
BUIHBINA 1 COCLIEBUAHBIN pomHUYKU. [lepenHuii (10OHBII) poa-
HUYOK 3apacTaeT JIMIIb Ha BTOPOM Toy mociie poxaeHus. ®op-
MUpOBaHME IIBOB MEXIYy KOCTSIMM 4eperna 3aKaHYMBaeTCS K
3—5 romam XU3HM peOeHKa.
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OO0BEM MOJOCTH MO3TOBOIO 4Yeperna HOBOPOXIASCHHOIO pe-
GeHKa B cpefHeM cocTaBisieT 350—375 cm’. B mepBble 6 Me-
CS1IeB XKM3HU pedeHKa 00beM ueperia yaBauBaeTcsi, a K 2 To-
JaM — yTpauBaeTcs. Y B3pocJIoro yejgoBeka oH B 4 pasza 60Jib-
e, 4eM 00beM IMOJIOCTU MO3TOBOro yeperna HOBOPOXKIEHHOTO.
CoOTHOILIIEHUST MO3TOBOTO U JIMIIEBOTO OTIENOB Yeperna y B3poc-
JIOTO M HOBOPOXAEHHOrO pa3iuyHbl. JIMII0 HOBOPOXAEHHOTO
pebGeHKa KOpOoTKoe (ele HeT 3y0OB) W IIMPOKOE.

ITocne poxaeHus: pocT yeperna MpouCcXOAUT HEPaBHOMEPHO.
Ot poxneHus 10 7 JIeT yepern pacTeT ObIcTpo. B TeyeHue mepBo-
ro roja >XM3HU 4Yepen pacTeT Oojee WJIUM MeHee paBHOMEPHO.
OT rojga o Tpex JieT 0COOEHHO aKTUBHO pacTeT 3aJHss 4acThb
yepera, 4To CBSI3aHO C MepexomoM pedeHKa Ha 2-M Toay XH3-
HU K npsiMoxoxaeHuto. Ha 2—3-M romy XKM3HU B CBSI3U C OKOH-
YaHHUEM IPOpe3bIBAHUSI MOJIOYHBIX 3yOOB M yCUJIeHUEM (PYHK-
LIMU XeBaTeJbHBIX MBIIIL 3HAYUTEJbHO YCUIUBAETCS POCT JIU-
1IeBOTO Yepela B
BBICOTY U lIUpUHY. C
3 go 7 net mpomo-
JKaeTcsl pOCT BCero
yepera, OCOOCHHO

Puc.21. Yepenn HoBO-
poxaeHHoro. Bua c6oky
(A) u ceepxy (b):

| — mepenHuii pon-
HUYOK, 2 — KJIMHOBUII-
HBIA POAHUYOK, 3 —
0OJIBILIOE KPBLIO KIMHO-
BUIHOM KOCTH, 4 — J100-
HBII Oyrop, 5 — HocoO-
Basi KOCTb, 6 — cie3Hast
KOCTb, 7 — CKYyJioBas
KOCTb, 8 — BepXHsIs 4e-
JIIOCTh, 9 — HUXHSIS ye-
mocTh, 10 — GapabaHHOe
KOJIBLIO BUCOYHOM KOC-
™, 11 — d4emyiiuatas
4acTh BUCOYHON KOCTH,
12 — nmarepaibHasl 4acThb
3aTbJIOYHOM KOCTH, 13 —
COCLIEBUIHBI POJHM-
4yoK, 14 — 3aThUIOYHAS
yemysi, 15 — 3amHuit
pOIHUYOK, 16 — TeMeH-
Holt G6yrop, 17 — 106-
HBI 1I0B
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ero ocHoBaHus. K 7 rogaM pocT oCHOBaHMUSI Yepelia B JJIMHY B
OCHOBHOM 3aKaHYMBAETCSI, U OHO JOCTUTAET IOYTH TaKOM XKe
BEJIMYMHBI, KaK y B3pOCJIOT0O YejioBeKa.

Ot 7 mo 12—13 ner 4yepem pacTeT paBHOMEPHO, 3aMeIJICH-
HO. B 3TO BpeMs1 B OCHOBHOM pacTeT CBOJ MO3TOBOTO 4Yepela,
06beM ero mojiocty mocturaet 1200—1300 cm’. IMocme 13 jer
aKTUBHO PACTyT JOOHBINM OTIOE] MO3TOBOIO U JIMIIEBOM Yepell.

Y 111 MyXXCKOTO T0JI1a JIMLEBOI Yeperl pacTeT B JJIMHY CUJIb-
Hee, 4eM Yy XeHcKoro. Ecim o mepuoaa MmoyioBoii 3pesiocTd Y
MaJIbuYMKOB U y A€BOYEK JIMLIO OKPYIVIOE, TO IMOCJE HaCTyIlIe-
HUS TIOJIOBOM 3PEJIOCTU Y MYKYMH JIMIO, KaK IIPaBUJIO, BBITS-
T'MBaeTCsl B JUIMHY, V XEHIIWH COXpaHSeT OKPYIIOCTb. MyxX-
CKOI 4epeln B CBSI3U C OOJBIIMMHU OOIMMHU pa3MepaMu Tejla
Oosbliie, YyeM XKeHCKUi. M03roBoii yepern OTHOCUTEIbHO CUITh-
Hee pa3BUT y XEHIMWH, a IUleBoi — y MyxXunH. Kak mpasuiio,
MYKCKOM 4Yepell OTJIMYAeTCsI BhIpaXKeHHBIM pelibe(pOM B CBS3U
¢ OOJIBIINM pa3BUTHEM IPUKPEIICHHBIX K HEMY MBIIII. Y XKEeH-
IIMH peJibed yeperna CIIaXeH.

3apacTtaHude IIIBOB MEXIy KOCTSIMH uYepella HauMHaeTcs B
Bo3pacte 20—30 sneT, y MyXYMH HECKOJbKO paHbIle, YeM Y
KeHIMH. CaruTTaJbHBIN IIOB 3apacTaeT B Bo3pacTte 32—35 Jer,
BEHEYHBII — B 24—41 ron, tamM0goBUaHbII — B 26—42 ropa,
COCIIEBUIHO-3aTEUIOYHBIA — B 30—81 rox. YemryituaTerit 1os,
KakK IIpaBWJIO, HE 3apacTraer.

B moxunoMm 1 ctapueckoMm Bo3pacTe peiabed KOocTell yepena
crmaxuBaeTcs. Koctu craHOBATCA Oojiee TOHKMMHM, B HUX Ya-
CTUYHO paccachbIBaeTCsI TyOUaToe BEIIECTBO, YMEHbIIIACTCS 3J1ac-
TUIHOCTH KOocTeil. Uepen cTaHOBUTCS OoJiee XPYITKUM U JIETKHM.
DTO CBA3aHO C IOTEpeil 3y0OB U CIaKMBaHUEM 3yOHBIX aJbBe-
071, ocjiabJieHHEM KeBaTeJIbHON (PYHKIIMM U 4a-CTUYHOM aT-
podueii XeBaTeabHBIX MbIIIL. HaOromaeTcss TakxKe acuMMeET-
pus 4yepemna M3-3a MPEUMYIIECTBEHHON pPabOTHI XKeBaTeJbHBIX
MBIIII] Ha OJHOM CTOPOHE T'OJIOBHI.

Bonmpocs aJii NMOBTOpPEHMS U CaMOKOHTPOJS:

1. HazoBute KocTH, 06pa3syioiire Mo3roBoit yeper. C KaKUMK COCETHUMU
KOCTSIMM COEAMHSIETCSI KaXknast KOCTb?

2. HazoBute koctu iniieBoro yeperna. C KaKUMU COCEIHUMU KOCTSIMU CO-
eNMHSIeTCsl Kaxaasi KOCTh?

3. Kakue oTBepcTusi BUIHBI HA HApyXXHOM ocHoBaHuU ueperna? Uro yepes
9TU OTBEPCTHSl (KaHaJIbl) MPOXOIUT?

4. OnuiuuTre YepernHble SIMKM (Ha BHYTpEHHEM OCHOBAaHUHU 4eperia), yKa-
JKUTEC MX I'PaHULbI U UMECIOLIUECA TaM OTBEPCTUA.
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5. HazoBute KocTH, ydacTBylolIMe B 0Opa30BaHMU CTEHOK IJIa3HULIBI.

6. HazoBure KocTH, 06pasyoliye CTEHKM MOJOCTH Hoca. Pacckaxure o
pACITOJIOKEHUM HOCOBBIX PAKOBUH M HOCOBBIX XOZIOB.

7. KaKVleJlBl/l)KeHl/lﬂ MOZKET BBIITOJIHATD HUXKH YEJIIOCTh B BUCOYHO-HU K-
HEYEeJIOCTHBIX CycTaBax?

8. HazoBuTe pOAHUYKY, UMEIOLIMECS Y Uepera HOBOPOXKISHHOTO pebeHKa.
Kakumu KOCTSIMM OTrpaHUYeH KaXIblii POAHUYOK, B KAKOM BO3pacTe poj-
HUYKU 3apacTaioTr?

9. OnuiuuTe Bo3pacTHble MpeoOpa3oBaHuUs Yepera B MOCTHATAIbHOM OH-
toreHe3e. Kakue (akTopbl BIUSIOT HAa 3TU BO3PaCTHbIE U3MEHEHHUSI B Pa3iny-
Hble TePUOIB] XKU3HU YesoBeka?

10. HazoBuTe oTiM4uMsi MyXXCKOTO yeperna OT KeHCKOTO.

CkeJieT KOHEYHOCTEH

DyHKIIMKY BepXHUX W HIDKHUX KOHEUYHOCTEH Yy YeJIoBeKa pas-
JIMYHble. BepxHue KOHEUHOCTH SIBJISIOTCS OpraHaMu Tpylaa, OHU
OY€Hb TMOJBUXHbBI, CIOCOOHBI BHIMOJHSITL CaMble pa3HOOOpa3-
Hble, BeCbMa TOUYHbIC ABMXKEeHUSA. HUKHUE KOHEYHOCTHU CayXar
JJI1 omophl U nepeaBuxeHus. Mx KocTu u coeguHeHUs: Ooee
MAacCCHUBHbIE, MOJABUXHOCTb UX MO CPABHEHUIO C BEPXHUMU KO-
HEYHOCTSIMU OTpaHUYEHHA.

CkeJleT KOHEYHOCTEM, M BEPXHUX, W HIDKHUX — IIPEACTaB-
JIieT cO00M cCUCTEMY pblUYaroB, UMEIOLIUX CXOAHBIM MJaH CTPO-
eHus. KoHedyHOCTU cOCTOST U3 mosica U cBOOoaHOM yactu. Ko-
CTU MoOsica COEOMHSIIOTCS CO cKejieToM TynoBuia. CBoOomHas
4acTb KOHEUHOCTe (BEpXHEW M HUXKHEN) COCTOUT U3 TPeX Cer-
MEHTOB: MPOKCUMAaIbHbINA (BEepXHUIT) TIpeacTaBieH OJHOI KO-
CTbIO, CPENHUU — NOBYMS KOCTSIMWU, NUCTAJbHBIA (HUXHUIA)
COCTOUT U3 MHOIMX KOCTEMH.

Kocti BepxHMX KOHEUHOCTE U X COSOMHEHMST

CkeJleT BepXHUX KOHEYHOCTEH COCTOUT M3 IMOsICa BEPXHMX
KOHEYHOCTeN (MJIeUueBOro Iosica) U CBOOOIHBIX BEPXHUX KO-
HeuHocTel (puc. 22). Ilosic BepXHUX KOHEYHOCTE! ¢ KaxKaoit
CTOPOHEI MMEET ABe KOCTH — KIIIOUMIYy U JomaTtky. Co ckele-
TOM TYJIOBUIIIA COCOUHSIETCS CYCTaBOM TOJIbKO Kirouuma. Jlo-
rnmaTka Kak Obl BCTaBJeHa MeXIy KJIIOUYMIIEH U CBOOOJHOI Bep-
XHEW KOHEYHOCTHIO.

Koctu mosica BepxHux KoHeyHocteil. B cocTaB mosica BepXHUX
KOHEUHOCTEe BXOMIT COeAUHEHHBbIe CycTaBaMU MapHbIe JornaTka
¥ Kiouniia. Kiroyuya — TapHasi, M30THYTAsI TpyOdaTast KOCTb,
MMeEIOIIAas TeJIO0 U ABa KOHIIA — TPYAMHHBIN U aKpOMUAJIbHBINA.
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Puc. 22. Koctu BepxHeit KoHeu-
Hoctu. Bun criepenu:

1 — mouyuna, 2 — rpyIMHHbBIN
KOHell, 3 — JjonaTka, 4 — KJIIOBO-
BUIHBIII OTPOCTOK JIOMATKU, 5 — CYy-
cTaBHasl BIaavHa JomaTku, 6 —
TJieyeBasi KOCTb, 7 — BEHEUHas sIMKa
IUIEYeBOM KOCTH, 8§ — MeaMalbHBII
HaJIMBIIIEIOK TUIeYeBOil KocTu, 9 —
0J10K TIeueBoit koctu, 10 — BeHeu-
HBIIA OTpoCcTOK, 11 — Oyrpucrocth
JIOKTEBOM KOCTHM, 12 — JIOKTeBas
KOCTh, 13 — TroJIOBKa JIOKTEBOII KO-
ctu, 14 — kocTH 3ansictbs, 15 — 1—
5-1 mSCTHBIE KOCTU, 16 — danaHrn
nmanplieB, 17 — IMIMIOBUOHBIN OTPO-
CTOK JIy4eBOM KocTH, 18 — mydeBas
KOCTh, 19 — rojioBKa Jy4eBoii KocC-
1, 20 — rpedeHb OOMBIIOro Oyrop-
Ka, 21 — MmexOyropkoBasi 6opo3na,
22 — OGoublIoii Oyropok, 23 — ma-
JIbI OYropok, 24 — royioBka Iieue-
BOM KOCTH, 25 — aKpOMHUOH

Kirouniia ierko mpourynsiBa-
eTCsl y XKUBOTO uesoBeka. DyH-
KIIMOHAJIbHAS POJIb KITIOUUIIBI
OYeHb BakHa — OHa Kak Obl
OTONIBUTAET TUIEYEBOW CyCTaB
OT TPYOHOM KJIEeTKU, obecre-
yuBasi CcBOOONY NBUXEHUU
DYKH.

Jlonamka TIpencTaBISIET
c000#1 TIJIOCKYI0 KOCTh Tpey-
roJIbHOUM (bOpMBI, TpuUiexa-
LIYIO K 3aaHEW TOBEPXHOCTU
TPYIHON KJIETKM CBOei pebep-
HOM TTOBEepXHOCTHIO. Jlopcanb-
Hasl TMOBEPXHOCTh pa3feieHa OCThIO JIOTTATKW Ha JBE SIMKU —
HaIOCTHYIO M TOA0CTHYI0. OCTb JlaTepaibHO MPOIOJIKAETCS B
aKpomuoH, Ha KOTOPOM HMMEETCSI CYyCTaBHasi TTOBEPXHOCTh IJIsI
COWIEHEHUS C KJIIoUMliel. Y JJOmaTKy BBIACISIOT TPU Kpas —
MeIuabHbIA, JlaTepajbHbIi U BEPXHUW W TPU yIjla — HUXK-
HUI, JaTepajbHbIll U BepXxHUll. BepxHuil Kpali 1onaTku rnepe-
XOIIUT B KAHGOBUOHBLE OMPOCMOK, YTOJIIIEHHBIN JJaTepaabHbIi
Yrojl 3aKaH4YMBAETCSl CYCmaeHol 6énaduHoii, KoTopasi oOpasyer
CyCTaB C TOJIOBKOW TIJIEYEBOW KOCTH.
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CoenmuneHusi KOCTei II€4eBOro nosica. / pyounHo-KaouuuHbLil
cycmas 0O6pa30BaH TPYAVHHBIM KOHIIOM KITIOUMIIBI U KITIOYNY-
HOM BBIPE3KOU PYKOSATKM TPyIUHbI. MeXay celIOBUAHBIMU CY-
CTaBHBIMM TOBEPXHOCTSIMM pacroJiaraeTcsi BHYTPUCYCTAaBHOM
JUCK, cpacTaloluiics mo nepudepuu ¢ Karcyjaoi cycTasa,
KOTOpas yKperjieHa HeCKOJIbKUMU CBsI3KaMu. biarogapsi BHyT-
PUCYCTaBHOMY JAUCKY TPYAMHO-KJIIOUMYHbBIN CycTaB SIBJSETCS
TPEXOCHBIM, 00beM JBMXKEHUI KOTOPOro 0(haHUUMBAIOT CBSI3KMU.
B 3TOM cycraBe MOTyT BBIMOJHSATHCS ABUXEHUS BIEPEI U Ha-
3aj1, MOJHUMAaHKWE U OMYyCKaHWE, a TaKXKe HEKOTopoe Bpallle-
Hue. KpoMe Toro, B JaHHOM CycTaBe BO3MOXHO KPYroBO€ JABM-
xkeHue. I[Tpu KpyroBoMm ABUKEHUN aKPOMMAIbHBIN KOHEIL KJTI0-
YUIIbI, 2 BMECTE C HUM U JIoTIaTKa OMUCHIBAIOT 3JUIUIIC.

AKpomuansHo-KAOMUYHBIL cycmas TITOCKUN, MaJoTNOJBUX-
HBI#, COEAUHSIET KIIOUMILY C JIOMATKON. DTOT CyCTaB yKpeIlIsi-
€TCsl KJIIOBOBUIHO-KJIIOUYMYHOU U peOepHO-KIIOUMYHOU CBSI3-
kamu. [IpouyHast BHecycTaBHasi KJIIOBOBMAHO-aKpoOMHUalbHas
CBsI3Ka BBIMOJHSET POJIb CBOJA TJIEUEBOTO CycTaBa, OTPaHUYM-
BAIOIIEr0 OTBEACHME BEepXHEH KOHEYHOCTU (PYKU) B CTOPOHY.

Koctu cB0O0aHOIT BepxHeii KoHeuHocTH. B cocTaB KocTeit cBO-
0OHOI1 BepxHeil KOHEUHOCTU BXOJST IjieueBasi KOCTh, 1BE KOC-
TH TIPEATIeYbs U KOCTU KMCTU, BKIJIIOYAIOIIME KOCTH 3alsICThs,
KOCTH TISICTU U (hajlaHTU MaJIblIeB.

Ilneuesas kocmv — nVMHHAS TpyOyaTasi, COCTOUT U3 Teja M
IIBYX KOHLIOB (311 u30B). Bepxuuil snughuz nMeeT 1apoOBUIHYIO
TOJIOBKY, COWICHSIIOIIYIOCS C JIOMATKOW. AHamomuueckas weil-
Ka OTIEJNSIET TOJIOBKY OT Tejia KocTu. [loa aHaToMu4ecKo 1eit-
KO pacrnoyioKeHbl pasfe/ieHHble 00po31oil OosblIoi (J1aTe-
paJibHO) W MaJlblii (MeAuWaTbHO) OYTrOpKM, K KOTOPBIM TIPHU-
KperusiioTcst Mblinbl. Huxke OyropkoB HaXOAUTCS Xupypeuuec-
Kas weika, TAe Yanie, YeM B IPYTMX MECTaX, MPOUCXOIAT Tie-
pesoMbl KOcTU. HUXHMIA yTONMIIEHHBI KOHEll TJIeYeBOil KOCTH
HeceT Ha cebe MbiujenoK, UMEIIUN CyCTaBHblE MOBEPXHOCTHU
JUTSI COWJIEHEHUSI ¢ KOCTSIMU Mpeareubs. [lo 6okam OT MbI-
1IEJIKa HaXoJsATCs MEIMaJbHbIM W JIaTepalibHbIA Hadmbluesxku.
Han mblenkoM pacrnosiaraloTcst ABe SMKHU: Cliepeld — BeHeu-
Hasl, a c3aad — JIOKTeBas.

Kocmu npeodnseubs TipenctaBieHBl OIBYMSI KOCTSIMU. Menu-
aJIbHO pacroJiokeHa JIOKTeBasi KOCTb, JaTepajlbHO — JiyuyeBast
KOCTb. MeXay KOCTSIMU UMEETCS MeNCKOCMHOoe NPOCMPAHCME0
npednaeyvs, 3aKpbITOC COCAMHUTEILHOTKAHHONW MEXKOCTHOM
MEPENOHKOM.

Jlokmesas kocmv — nMHHAaS TpyouaTtas. Bepxumii snndmns ee
MacCUBHBIN, UMeeT JBa OTPOCTKAa — JIOKTeBOM (c3aau) U Be-
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HEUYHBIN (crmepean), pasfelieHHbIe OJIOKOBMIHOM BBIPE3KOI,
COYJICHSIONICHCS ¢ OJIOKOM IUIeuyeBoil KocTu. Ha nmarepanbHoit
TMOBEPXHOCTU BEHEYHOTO OTPOCTKA HAXOIMTCS .1 4esas Gulpe3-
Ka, obpa3ylollasi CyCTaB C CYCTaBHOM OKPYXHOCTbIO T'OJIOBKH
JyyeBor KocTu. Ha Huocnem snughuze nokTeBoil Koctu (ee eo-
A08Ke) UMEIOTCSI CYCIMABHAs OKPYICHOCMb IUISI COUYJICHEHUS C
JIOKTEBOU BBIPE3KOU JIy4EBOM KOCTU U MEAUATBHO PaCIiojo-
KeHHBIA WUA08UOHBLIL OMPOCHOK.

Jlywesas kocmbv — TakXke IJIMHHAS Tpyodartas. Bepxuuii
snughuz (eon06xka) ee UMEET CYCMAGHYIO AMKY OJSI COYJIEHEe-
HUS C TOJIOBKOW MbIIIEJKa TIJIeYeBOW KOCTU U CYCMABHYIO
OKpYJCHOCMb IJIsI COUYJICHEHUSI ¢ JIydeBOU BBIPE3KOM JIOKTe-
BOW KoCTU. JlucmanvHulii 3nugu3 HeceT Ha cebe CYCTaBHYIO
TMOBEPXHOCTD JJISI COYJIEHEHUSI ¢ BEPXHUM (IIPOKCUMAJIbHBIM)
pPSZIOM KOCTEM 3amsiCThs M JIaTepalibHO PACIIOJOXEHHBIN wiu-
A08uonblll ompocmoxk. Ha MenuaibHOM Kpae IUCTaJbHOTO
anudusza MMeeTcs JOKTeBas BbIpe3Ka JJIsI COUWIEHEHUS C
JIOKTEBOM KOCTBIO.

Kucmp nenurcs Ha TpU OTHENA: 3aMsCThe, ISICTh U MaJlb-
ubl. Koctu 3amscThs (8 KocTeit) pacitonaraioTcs B ABa psja,
110 YeThIpe KOCTHU B KaxXaoM. B mpokcuMaibHOM pSay JiexXaT
(HauMHas OT OOJIBIIOrO TManblia) s1advbe8UOHAs, HNOAYAYHHAA,
mpexepanHas, eopoxosudnas. JMCTanbHBIA psig  oOpa3yioT
Kocmb-mpaneyus (0OOJIbIIass MHOTOYTOJIbHAS), mpaneyuesuo-
Has, eonosuamas M Kpioukosuonas Koctu. KocTtu 3amscTbs
00pa3yloT KOCTHBIN CBOJ, BBINYKJbIN B THUIbHYIO CTOPOHY M
BOTHYTBHIA — B CTOPOHY JlagoHU. [lonepeunas cesa3ka, HaTSI-
HyTasl HajJ BOTHYTOCTBIO, IpeBpallaeT 60po3ny B KaHal 3a-
nsacmos, B KOTOPOM IIPOXOIST HAa KMCTh CYXOXWJIMS MBIIIII,
COCyIIbI U HEPBBHI.

Kocmu nsacmu — nsiTb KOPOTKUX TPYOUaThIX KOCTEW, UMEIO-
IIUX OCHOBAHUE, TEJIO U TOJOBKY.

Ckenem naaviyes o0pa3oBaH ¢dasaHramu, Koropbix y I[—V
MajblieB MO TpU (MpOKCUMabHAasl, CPEAHSs U AUCTabHas —
HOTTeBas), y OonblIoro — ABe (MPOKCUMajabHAasl W AUCTaTb-
Hast). @asraneu — 3TO KOPOTKHE TPyOUaThie KOCTHU, ¥ KOTOPbIX
pa3auyaloT OCHOBAaHMWE, TEJIO U TOJIOBKY.

CoenuHenust KocTeii cBOOOIHOM BepxHeil KoHeyHocTH. KocTu
CBOOOIHOI BepxHEW KOHEYHOCTHU 0Opa3yloT IUIeYeBOM, JTOKTE-
BOI1 CyCTaBbl, a TaK)X€ MHOTOUYMCJIEHHbIE CYyCTaBbl KUCTH.

Ilneuesoii cycmas oOpa3oBaH IIApOBUIHOI TOJIOBKON ILjie-
YEBOW KOCTU WU YTOJIIEHHOW CYyCTaBHOW BIIAAWHOM JIOIIATKH,
KOTopasi 1o Tnepudepun JOMOJTHSETCST XPSIIEBOW CycmasHoil
eyooii, CycraBHas Karicyja TOHKasi U CBOOOAHAas, MOIKperie-
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Ha TOJBKO OJHOI KJIIOBOBMIHO-TIJIEUeBOI CBiI3Koi. Yepes
IMOJIOCTh CyCTaBa MPOXOIUT 3aKIIOYEHHOE€ B CUHOBHUAJIbHOE
BJIATaJIUIIE CYXOXWJINE NTJIUHHOM TOJOBKU JBYTJIABOM MBIIILIBI
mnieyva.

ITo dopme cycTaBHBIX ITOBEPXHOCTEH IIEYEBOIl CycTaB —
TUIIMYHBIN IIapOBUAHBIN. JIBUXXEHMSI B CyCTaBE COBEPIIAIOTCS
BOKPYT TpeX oceil: poHTanbHO# (crubaHue — pasrubaHue),
caruTTaJbHOI (TIpUBEeNeHUE — OTBEACHUE) M BEPTUKAIbHOM
(BpalleHue BHYTPb U Hapyxy). B mieyeBoM cycTaBe BO3MOXHO
TakXKe KpYyroBoe NBUXKEHUE (LMPKYMIYKIIMS).

Jlokmeesoii cycmaé 00pa3oBaH TpeMsl KOCTSIMM: IIJIEUEBOIA,
JIOKTEBOM M JiyueBoi. B pesynbrate oOpa3yeTcst CIOXHBIN CyC-
TaB, BKJIIOYAIOILIWNI nae4enoKmesoll, nieeay4eoil i NpoKCUMAanb-
HbLI 1yHen0Kmesoll cycmagsl. DTU TPU CyCTaBa MMEIOT OAHY 00-
LIYI0 CYCTaBHYIO KarlCyJy, YKpeIIeHHYH OOKOBBIMHU CBsI3Ka-
MU, ¥ OJHY CYCTaBHYIO ITOJIOCTbh. JIOKTEBO# CycTaB OTHOCUTCS K
0JJOKOBUIHBIM CyCTaBaM, B HEM BO3MOXHbI CTM0aHWE 1 pa3ru-
banmne. OgHAKO B €ro IMPOKCHUMAJIILHOM JIy4eJIOKTEBOM CyCTaBe
BBIIIOJIHSIOTCS (COBMECTHO C AMCTaJAbHBIM JIY4€JIOKTEBBIM)
BpalllaTeJbHbIC IBUXEHUS BOKPYT MPOJOJbHONW OCHU Mpearuie-
Ybsl.

Coemunenns Kocteii npemuieubsi. KocTu npeamniieubs coenu-
HSIOTCS MeXIy coOON OBYMSI JIYYEJOKTEBBIMM CyCTaBaMU W
HATSHYTON MEXIY JIy4€BOU U JIOKTEBOU KOCTSIMU MEXKOCTHOM
MEPENOHKOM. [IpokcumanvHulil Ayuenokmesoill cycmas BXOIUT B
JIOKTEBOI cycTaB, a MemanbvHblil ayuesokmesoli cycmag sIBsieT-
csl caMocCTosITeJIbHBIM. O0a JIyueJOKTeBbIX CycTaBa UMEIOT M-
JIMHAPUYECKYIO (popMy U 00pa3yloT OAUH KOMOMHUPOBAHHBIN
CyCTaB ¢ MPOJOJbHON (BEPTUKAIbHON) OCbIO BpallleHUsI, TIPO-
XofAslell yepe3 TOJIOBKM JIyUeBOM U JIOKTeBOM KocTeil. Ilpu
NBMKEHUSIX B 9TUX cycTaBax (MpoHalMsl U CYNUHALUs) JTOKTe-
Basl KOCTh OCTAeTCsSl HETIOJABMKHOM, a JiyueBasi BpalllaeTcsl BO3-
Jie Hee.

Jlyuezansacmublii cycmae u coedunenus kocmeii kucmu. Jlyue-
3aIsSICTHBINA CyCTaB CIOXHBIM, OH OOpa3oBaH 3amsiCTHOW Cy-
CTAaBHOW TOBEPXHOCTBIO JIY4YEBOW KOCTH U KOCTSIMU IIEPBOTO
(MPOKCUMAILHOTO) Psila KOCTEW 3arsICThsl: JaAbeBUIHOMN, MO-
JIylyHHOM, TpexrpaHHoi. CycTtaBHasi Karcyia ykperuieHa 0o-
KOBBIMHU, THUJIBHOU U JaqOHHOU cBsi3kamu. 1o ¢opme cycras-
HBIX MMOBEPXHOCTEN JIy4E3aIsSICTHBIA CyCTaB 3JUTAIICOUIHBIA C
NBYMSI OCsIMU JBUXeHUsI. Bokpyr monepedyHoil (hpoHTaIbHOI)
OCHM MPOUCXOAAT crubaHue W pa3rubaHue, BOKPYT CaruTTajib-
HOW — mpuBeJAeHUE U OTBeAeHUE KUCTU. BO3MOXHBI Takxke
HeOoJIbllIMe BpallaTeJabHble IBUXEHUS.
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Cpeoneszanscmubiil  cycmaé HaXOIUTCS MEXIY KOCTSIMM TIEp-
BOTO M BTOPOTO PSIIOB, a MEXIY OTIEIbHBIMU KOCTSIMU 3aMsICThs
UMEIOTCSL Medc3anscmuble cycmagwl. JIMCTanbHBIA psii KOCTei
3aIsICThsl 00pa3yeT HA0CKUe 3ansCMHO-HACHMHbE CYCMAgbl, KO-
TOpbIE BMECTE C CpPeIHE3aIsICTHBIM M MeX3aISICTHBIMU CyCTa-
BaMM 00pa3yloT TBEPAYID OCHOBY KMCTH.

3anscmHo-nsacmuotil cycmae nepeoeo (604bui020) NarbUaKuc-
mu uMeeT ocoboe cTtpoeHue. OOpasylollue ero cycTaBHbIE IO-
BEpXHOCTU (KOCTb-TpaIlelinsl W IepBas MSICTHAs KOCTb) UMEIOT
CeMTOBUAHYI0 (OpMYy, B HEM BO3MOXHBI MPUBEACHUE U OTBE-
IeHWe, a TakKe IMPOTUBOIIOCTABICHME OOJIBIIOro Tajblia (OoIl-
MO3ULIMS) MM3UHIY W APYTUM TajbliaM KUCTU. [lacmuo-¢ha-
AAH208ble CYCMABbl UMEIOT IapOBUIHYIO (OpMY, a medxcghanraw-
208ble — OJIOKOBUAHYI0, Bce 3TH cycTaBbl YKpeTIeHbl MTPOYHbBI-
MU OOKOBBIMM M JIAMOHHBIMM CBSI3KaMM, TTO3BOJISTIOIIMMM BBI-
TOJIHSITh KUCTU U €€ MajbllaM TOYHbIe BbIcOKOAUD epeHLIn-
pOBaHHBIC IBUKECHMSI.

BOHpOCBI s INOBTOpPEHUMA n CaMOKOHTpPpOJA:

1, HazoBuTe KOCTM BepXHeil KOHEUHOCTH U YKaXWUTe Ha OCOOEHHOCTH MX
CTPOEHMSI.

2, C KaKMMHU KOCTSIMU COEIUHSIIOTCS KITIOUMLIA U JIOTAaTKa, KaKue CycTaBbl
OHM 00pa3yioT?

3. Kakue oTIIMYnTENIBHBIE OCOOCHHOCTH CTPOCHUS W (PYHKIIMI XapaKTep-
HBI JUTSI TUICYEBOTO U JIOKTEBOTO CYCTaBOB?

4. Kakue coenuHeHMst (IO CTPOEHUIO M MO (YHKLMSIM) 00pasyloT KOCTU
TIpEIUIeYbsi MEXIY COOON W C MPYTMMM KOCTSIMU BEPXHEW KOHEYHOCTH?

5. Tlepeuncanre KOCTU 3arsicThsi, Ha3oBUTe UX. C KaKUMU APYTUMU KOC-
TSIMHU OHU 0OpPa3ylOT CyCTaBbI?

6. Yem ornmyaercss (MO CTPOCHUIO M TO (DYHKIMM) 3arsICTHO-TISICTHBIN
CycTaB TepBOro (OOJBIIOro) TMaiblla KUCTH?

Koctu HIBKHIX KOHEYHOCTE 1 MX COSIMHEHNST

CkesieT HUXKHMX KOHEYHOCTe o0pa3oBaH KOCTSIMU Tosica
HUXHUX KOHEYHOCTEH (Ta30BOTO 1Mosica) U CBOOOIHBIX HMXKHUX
koHeuHocTtelt (puc. 23). Ilosic HUXXKHUX KOHEYHOCTEM COCTOUT
13 JIByX COCIUHSIONINXCS C KPECTIOM Ta30BBIX KOCTEW, ¢ KO-
TOPBLIMU COEIUHSIIOTCSI TIpaBasi U JieBas CBOOOIHbBbIE HMXHHE
KOHEYHOCTH.

Kocti u coemuHeHMsi KOCTeil MOSICA HMXKHUX KOHEYHOCTEiA.
[Tosic HUXXKHUX KOHEYHOCTel oOpa3oBaH ABYMSI Ta30BbIMU KO-
ctsamu. Tazoeas kocms — TIIOCKAs 0 hOpMe, COCTOUT U3 TIOJI-
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Puc. 23. KocTi HI>XHe KOHEYHOCTH.
Bun omnepenu:

1 — xpecten, 2 — KpecTLOBO-TIOA-
B3IOILIHBINA CycTaB, 3 — BEpXHSSI BETBb
JIOOKOBOI KOCTH, 4 — cuMdusnanbHas
TMOBEPXHOCTH JJOOKOBOM KOCTH, 5 — HUXK-
HSISI BETBb JIOOKOBOW KOCTH, 6 — BETBb
CeNaJUIIHON KOCTU, 7 — CemaJuIIHBII
oyrop, 8 — Telo cemaIUIIHON KOCTH,
9 — MenuadbHBI HAAMBIIIETOK OeIpeH-
HOIt KocTH, 10 — MemuaabHBIN MBIIIETOK
OonpirebepiioBoit koctu, 11 — Oyrpuc-
TOCTb O0JIBIIIEOEPIIOBOIT KOCTH, 12 — Teso
OoJBIIIe0ePIIOBOIT KOCTH, 13 — Meamaib-
Hasl JIobIKKa, 14 — bajaHTM MaJblieB,
15 — KocTH IUIIOCHBI, 16 — KOCTH TIpen-
IUTIOCHBI, 17 — JjatepajbHasi JOABIKKA,
18 — manobeprioBast kocth, 19 — mepe-
MHUW Kpail OoJsiblie0eplioBOi KOCTH,
20 — TrojiI0oBKa Majo0eploBOl KOCTH,
21 — nmarepaJbHBI MBIIIEIOK OOJBIIE-
OepIoBoil KocTu, 22 — HAIKOJICHHUK,
23 — marepajbHBIM HAaAMBIIIEIOK Oempe-
HHOW KocTu, 24 — OeapeHHasi KOCTb,
25 — OoJBIION BepTell GeApEeHHON KOC-
TH, 26 — 1eiika 6eapeHHON Koctu, 27 —
ToJIOBKa OeIpeHHOU KOCTH, 28 — KpBLIO
MOMAB3IOIIHONW KOCTH,29 — TIOAB3I0NI-
HBIU rpebeHb

B3JOILIHOM, cegaluiiHoOi 1 100-
KOBOM KOCTEH, y B3pPOCIOTO 4Ye-
JIOBEKa CpOCIIMXCS B 00jacTu
BEPTIY>KHOM BIIaAWHBI — TIJIy0O-
KOW SMKHW, COUJIEHSIOIIEHCS C
TOJIOBKOW OeapeHHOo KocTu. [1o0-
630ouiHas Kocms PacCIlojoXKeHa
HaJ BEPTJIY>XXHOU BIAAWHOMU, 21006-
Kosas — KIlepeou W KHMU3Y, a cedaauujHas KHU3Y W K3aad OT
Hee. CemanuinHas 1M J00KOBasi KOCTH OTPAaHUYMBAIOT KPYITHOE
3anupamensroe omeepcmue OBaJbHOU (OpMbI, 3aTSIHYTOE CO-
eIMHUTEJIIbHOTKAHHONW 3anmupaTebHO MeMOpaHOI.
Ilode3downas Kocms COCTOUT U3 MACCUBHOIO TeJla U TOHKO-
ro IIMPOKOIr0 Kpblja, OKAHYMBAIOIIETOCS BBEPXY HOOB300UIHbIM
epebnem. KoOHIIBI TpeOHS BBICTYNAIOT CHEPEAr W C3aayd B BUIC
B8EPXHUX U HUMICHUX NepeOHUX N 3a0HUX node3douiHblx ocmeil. I1on
HMXXHEH 3aJdHell MOAB3OOILIHON OCThbIO pacroJjaraeTcsl 604buas

100




cedaruwHas evipe3ka, OTpaHUYEHHasi CHU3Y CeNalUIIHON oOcC-
Thi0. BOrHyrasi BHYTpeHHSISI MOBEPXHOCTh Kpbula (DOPMHUPYET
nodezdownyro amky. Ham O0JBIIION cenaIMIIIHON BRIPpE3KO BUIHA
YIIKOBUIHAS IMOBEPXHOCTh, COWICHSIOMIASICSI C OMHOMMEHHOM
MOBEPXHOCTBIO KpecTIia.

Cedaruwnas kocmes MeeT TeJIO, KOTOPOE y4acTByeT B (pop-
MHUPOBAaHUM BEPTIYXHOW BIIAAWMHBI, X BETBb, OTPAaHUYMUBAIO-
1asi 3anudpaTresibHOe OTBEpPCTHE U OOpasylollasl ceddiuuyHblil
oyeop. Tlozaau 1 BhIlIE CedaIUIIHOIO Oyrpa paclonaracTcs ma-
Aas cedaruwHas évipe3ka, KOTOpylo CelalulllHasl OCTb OTIENSIEeT
OT OOJIBIION CeNaNMIIHON BBIPE3KU.

Jlobkosas kocms TaKKe MMEET TEJIO, yJacTBYIOIIee B 0OOpa-
30BaHUM BEPTIY:KHOW BIAAWHBI, U JABE BETBHM — BEPXHIOI U
HIDKHIOIO, COeTMHSIIONIIMecS MexXIy coboit mox yriiom, Ha me-
IMAJIbHOM TTOBEPXHOCTU YIJIA UMEETCS CUM@PU3UANbHAS NOBepX-
Hocmb, 00pa3ymoolast JOOKOBBIM CUM(PH3 C TaAKOU Xe ITOBEpX-
HOCTBIO IIPOTUBOIIOJIOXKHOM KOCTU. 3aaHUI Kpail BepXHEll BET-
BU 00pasyeT.100K08biil 0y20pOK 1 100K08bLIl epebeHb, TIePEeXOIsi-
MW B AYrooOpa3Hylo JUHUIO H008300WHOl Kocmu, HaXOHs-
melicss Ha TpaHUIle OOJIBIIIOrO M Majoro Tasa.

CoemuHennsi KOCTel TA30BOIO Nosica. Ta30Bble KOCTU couJie-
HSIIOTCSI C3alM C KPECTLIOM MpPpU TMOMOIINU MapHOro KPEecTIOo-
BO-TIOJB3JIOIIIHOrO CYyCTaBa, a crepeau oOpas3yloT JTOOKOBBIU
cuMbus.

Kpecmuy060-node3dowinbiii cycmas, TMIOCKUN, TPAKTUYECKHU
HETOJABUXHBIN, 00pa3oBaH COYJIEHSIOIIMMUCS YIIKOBUIHbBI-
MM CYCTaBHBIMU TIOBEPXHOCTSIMM Ta30BOM KOCTHU U KpecTiia.
CycTaB yKperieH MPOYHBIMU KPECTLOBO-TOAB3AOIIHBIMU U
MMOAB3IOIIHO-TIOSICHUYHOM CBSI3KaMU. DTOT CYCTaB YKpPETLIsi-
10T TakXe BHECYCTaBHbIE KPecmy080-ocmucmas N Kpecmiyoeo-
OyeopHas cesA3ku, TpeBpalllalolliie OOJbIIYI0 M Malylo cena-
JIMIIHBIE BBIPE3KU B 604bUi0€ U Mal0e cedaruyHble Omeepcmus,

JlobkoBbI cuMbU3, 00pa3oBaHHBI 00pallleHHBIMU APYT K
JIpyry cuM@usnaibHbIMU MOBEPXHOCTSIMU JOOKOBBIX KOCTEI,
TOJKPEIJIEH BEpXHEel T0OKOBOU CBSI3KO U yrooOpa3HOU CBsI3-
Koi1 1o0Ka (CHU3Y).

Ta3 kak menoe. TaszoBble KOCTU M KpecTell, COCAUHSISCH C
TMOMOIIBIO KPECTLOBO-TIOAB3AOIIHBIX CYCTAaBOB M JTOOKOBOTO
cuMmpusza, obpasywT ta3z (puc. 24). Ta3 mpencTtaBisgeT coOOI
KOCTHOE KOJIbIIO, BHYTPM KOTOPOIO HAXOAMUTCS TIOJIOCTh, CO-
nepKalasi BHyTpeHHOCTU. Ta3 Takxke CIYXUT OMOpoil 1S Ty-
JIOBUIIIA U HUXKHUX KOHEYHOCTEN.

Iloepanuunas aunus, oOpa3oBaHHAasl TyroodOpa3HOl JTUHUEH
MOAB3IOILIHBIX KOCTE, IPeOHAMU JTOOKOBBIX KOCTEW, MBICOM
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Puc. 24. Ta3. Yka3zaHbl JMHUK pa3MepoB OOJIBIIIOTO Ta3a M BXOAA B MaJIbli
Tas:

1 — OGosblIoit Ta3, 2 — KPbUIO MOAB3IOIIHON KOCTH, 3 — MOIB3IOIIHBIN
rpebeHb, 4 — BepxHsIsl MepeaHsIsl MOAB3AOIIHAS OCTh, 5 — HUXXHSS TepeaHsist
MOJB3I0IIHASI OCTh, 6 — MaJiblii Ta3, 7 — BepTIyXHasi BaanHa, 8 — rpebeHb
JIOOKOBOIT KocT, 9 — J00KOBBIN Oyropok, 10 — cemanuiHas koctb, 11 —
CeNaNIIHBIN Oyrop, 12 — HMXXHSIS BeTBb JIOOKOBOI KOCTH, 13 — TOmIO0KO-
Bas nyra, |4 — 3amupaTenpHOe OTBepcTHMe, |5 — MpaBblif KpPecTLOBO-MOMA-
B3IOIIHBIN CcycTaB, 16 — Kpecrell.

I — paccrostHue Mexy nByMsI HamboJjiee YOaJIeHHBIMA TOUYKAaMU KPBLIbEB
TTONB3IOIIHBIX KOcTei; [l — paccrosiHme Mexmy OByMsS BEpXHUMM TI€PETHU-
mu octamu; Il — momepeuHslii pasmep Bxoma B Maiblii Ta3, IV — Kocoit
pasMep BXOJa B MaJblii Ta3
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KOBBIX KOCTEH (100100K08bLi Y201), Y MYy>KIUH OCTPBI (0KOJIO
70—75°), y XeHIIMH OpuOIMXKaeTcsl K MpSIMOMY WM Jaxke Ty-
noit (90—100°). CemanuuiHble OYTpbl U KPbLIbsSl TTOAB3IOITHbBIX
KOCTEM y XXE€HCKOTO Ta3a pacIiOJOXEHBI JaJbIlIe OPYr OT Apyra,
OoJibllie pa3BepHYTHl. Tak, paccTOsSIHUE MEXAy 0O0eMMHU BepX-
HUMMU MEePeIHUMU MOAB3IOIIHBIMU OCTSIMHU Y XEHIIMH COCTaB-
JsieT 25—27 cM, y MyxXumnH 22—23 cM. Bepxusas anepmypa (01-
BEpCTHE) KEHCKOTO MaJIOTO Ta3a IIMpe, nMeeT (popmy more-
pedyHoro oBajia (y My>KUYMH — MPOAO0JbHOTO oBaja). OCHOBHbIE
pa3Mephl Majioro Taza IpuBeAeHbI B Tabnuiie 5. [pamoii pazmep
(Ouamemp) BepxXHeil amepTypbl — 3TO PACCTOSHUE MEXIY MBI-
COM M BEepXHUM KpaeM cuM®du3a; HUXHe anepTypbl — pac-
CTOSIHUE MEXIy BEPXYIIKOW KOMUMKA U HUXHUM KpaeMm J00-
KoBoro cumbmuiza. I[lonepeunuiii duamemp BepxXHEW anepTypbl —
paccTosiHMe MeXIy HaubOoJjiee OTCTOSIIIMMM TOYKaMu Iorpa-
HUYHOM JIMHUM; HIXKHEN anepTypbl — PacCTOSTHUE MEXITY BHYT-
PEHHUMU KpasiMU CelalIMIIHBbIX OyrpoB. Kocoil duamemp Bepx-
Hell amnepTypbl — pPacCTOSTHUE MEXIy KpPeCTIOBO-TIOAB3IOII-
HBbIM CYCTaBOM, C OJJHOU CTOPOHBI, U MOJAB3AOIIHO-JTO0KOBBIM
BO3BBIIIEHUEM — C JPYrOii.

NTak, moJjioBble OTAWYMS KEHCKOTO Ta3a CBOJSATCS B OC-
HOBHOM K €T0 OONBbIINM pa3MepaM, OOBEMY W YBEITUYEHUIO
HUXXHEU anepTypbl, DTO CBSI3aHO C BBIMOJHsIEMON PyHKIMEH —
Ta3 SBJSETCS BMECTWIWILEM Pa3BUBAIOIIETOCS B MaTKe TUIOAA,
KOTOPBIA BO BpeMs POAOB IMOKUIAET MOJOCTh Ta3a 4Yepe3 HU-
XHIOIO €TO areprypy.

Taoaua 5

Pasmepbl MAIOIO Ta3a y keHumpH (K) My MyxuuH (M)

OrtBepctust (amep- Pasmepsl B cM

TYpbl) MaJloro Tasza NpsSAMOit Kocoit TOTEPEYHbII
XK M X M XK M

Bepxuee 1,0 105 12,0 12,0 13,0 12,5

HwuxHee 9,5 75 1,0 8,0

Ta3 HOBOPOXKIEHHOr0 pedeHKa MMeeT BOPOHKOOOpPa3HYIO
¢opmy. Ero mepenHe-3agHuii nuamMeTp OOJIbIlle MOTEPEYHO-
ro, ciabo BbIpaxK€H MbIC, BEPXHSISI alepTypa OKpyrjioi ¢op-
MbI, TIOJB3[OIIIHAsI KOCTh paclojioxXeHa 60jiee BEepTUKAJIbHO.
[Tocne poxneHus MocTeneHHO U3MeHsIoTcs Gopma U pas-
Mepbl Taza. CemanuinHbie OYyrpbl OTOIBUIAIOTCS B CTOPOHBI,
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3anuMpaTeibHbIe OTBEPCTUS YBEIUYUBAIOTCS M pacojaraloT-
cs KOCO, Majblil Ta3 MIPUHUMAET UUIUHAPUIECKYIO (OpMYy.
BuicTpBIi PpOCT Ta3za IMPOUCXOAUT B MpeanyOoepTaHHOM Iie-
puome.

Kocty n coeaAuHeHus KOCTei CBOﬁOﬂHOﬁ HV2KHEH KOHEYHO-
ctu. CkeseT ¢cBOOOMHON HMXKHEH KOHEYHOCTH COCTOUT U3 Oe-
PEHHOM KOCTH, HaJKOJIEHHHUKA, IByX KOCTEil TOJIEHU U KOCTEi
CTOITHI.

bedpennas kocmv — camast 6osblas TpyoyaTass KOCTh B Op-
ranu3Me 4yejaoBeka. OHa mMmeeT meano U deéa snugusza. Ha Bepx-
HeM (MpoKCcHUMaJbHOM) 3nMGU3€e pacrioyaraercsl 20106Kka Oe-
PEHHOU KOCTH, IUISI COWICHEHUS C Ta30BOM KOCTBIO, OTIE-
JIeHHas OT Tejla AUHHOU weiikoi. Y OCHOBaHUS IIEHKU UMe-
IOTCST 60460l Y Manvtii eepmensi (Oyrpol). Ha Teme Koctu BUI-
Hbl OYIPUCTOCTH IJIsI TIPUKPETICHUST MBIIIIII.

YToNEeHHbI# HUXHUN 3nubU3 HeceT Ha cebe KpyMHbIe
MeOduanbHoulil M AAMepPasbHblil MbluleaKy, CITyXalde IJIs CodIe-
HEeHMS ¢ 00JblIeOeplIOBOIl KOCThIO TOJIEHU, U JBa BBICTYMAalO-
IIMX B CTOPOHBI HAIMBIIIEIKA — MeOuanrvHuiil I AamepanbHblil.
Ha nepenHeii moBepxHOCTH 3N H3a MEXIY MBIIIEIKaM1 BUIHA
IUIOIIAAKA — HAOKOAEHHUKO08ASI NOGEPXHOCMb.

Haokonennux npencrapisieT coO0il KPYMHYIO CeCaMOBUIHYIO
KOCTB, JIEKAIIyI0 B TOJIIE CYXOXWJINS YETHIPEXTIaABOM MBIIIIIBI
o6enpa. Bepxylka HagKoJeHHHUKa oOpallleHa BHU3, OCHOBaHUE —
BBEpX, CyCTaBHAsI ITOBEPXHOCTh, ITOKPHITAsI XPSIIOM, — Ha3am.
HankoiaeHHMK JIETKO MPOIIYIBIBAETCS Y KUBOTO YeJIOBEKa.

Koctu ronenn mipencraBieHbl — MeIMalbHO PAaCIIOJIOXEH-
HOW 00JIbIIEOEPIIOBOII KOCThIO M JaTepalbHO — Mano0eplo-
BOM KOCTBhIO. MeXIy KOCTSIMM HaTSIHYyTa COeIMHUTETbHOTKAH-
Hasl MeNCKOCMHAs NePenOHKA 20AeHU.

boavwebepyosas kocmbs MacCUBHasl, eNMHCTBEHHAsI U3 ABYX
KOCTEI TrojeHU, KOTopasi COWIeHsIeTCcsl ¢ OeIpeHHOI KOCThIO.
Bepxnuii snugu3z 60b111e0epLIOBO KOCTHU INUPOKUMA, TOJCTHIN,
UMEET 08a MblueaKa {MeduanvHulil U AamepanvHulii), HeCyllue
Ha cebe cJierka BOTHYThIE CyCTaBHBIE MMOBEPXHOCTHU, pa3lesieH-
HBIE MedcMblulenkosuim o3evluienuem. Ha narepanbHON TOBepx-
HOCTU OTHOMMEHHOTO MBbIlIeaKa 00Jibl1ebeploBOil KOCTU UME-
eTCS Mano6epyoeas CycmaeHas NO8epXHOCMb IJIsl COUJICHEHUS C
roJIOBKOI Mano0epLiOBOil KOCTHU.

Teno GoJiblIe0epLIOBOM KOCTU TpexrpaHHoi dopMbl. Oct-
pHIl mepemHU Kpail Bo3Jie BepXHero 3nudu3a paciiipeH u
o0pa3syeT Oyepucmocms 60abUebePy060il KOCMU — MECTO MPU -
KPeIJICHUST CYXOXWJINS MOIMHOW YeTBIPEXTJIAaBO MBIIIIIBI
oenpa. K narepaibHOMy (MEXKOCTHOMY) Kparo MPUKPETILIs-
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eTCsI MEXKOCTHas IIepeloHKa TojeHu. Jucmanshblii snugus
HeceT Ha cebe HMXKXHIOI CYCTaBHYIO MOBEPXHOCTb IJISI CO-
YJICHEHUS C TapaHHOU KOCTbIO CTOMNBI. MenualbHblil KOHEII
snudur3a BBHITIHYT U 00pa3yeT meduaavHyro 100biicky. Ha na-
TepaJbHOM CTOPOHE HUXHEro snudu3a MMEeTCsI Masobep-
yoeas evlpe3ka NJisl COYJICHEHUS C MaJloOEpIIOBOM KOCThHIO.

Manobepyosas kocmbs — TOHKasl, IJIIMHHas, BBEpXy HUMEET
20/106KY C CYCMABHOI NOBEPXHOCMbIO JIJISI COUJIEHEHUS C BEpX-
HUM 311 (GU30M 00JIBIBIEOEPIIOBOIT KOCcTH. TpexrpaHHoM (op-
MBI T€JIO0 KOCTM BHU3Y OKAHUYMBAETCS YTOJIIEHHON samepanb-
HOUL 100bIJCKOl, CHAOXEHHOM CyCTaBHOM IMOBEPXHOCThIO. Huk-
HsISI CycTaBHAsl MOBEPXHOCTb 0OJbINEOEPIOBOMl KOCTU U CYC-
TaBHbIC ITOBEPXHOCTH JIOABIKEK 00pa3yloT BWIKY, KOTOpasl OX-
BaThIBaeT OJIOK TapaHHOW KOCTU CBEpXy U ¢ OOKOB.

KocTu crombl BKIIIOYAIOT KOCTM MHPEAILIIOCHBI, IUIIOCHBI U
¢hananru nanpreB. Cromna 4eaoBeKa BHIITOJHSIET CTPOTO CIIEIM -
aJIM3UPOBAHHYIO (PYHKIIMIO ITepeaBMKeHUs U omopbl. C 3TUM
CBSI3aHO CTPOEHHME €€ CKeJleTa MO TUIy IMPOYHOM U YIpyrou
CBOIYATOM apKU C KOPOTKUMHU IaJblLiaMU.

Kocmu npednarochbl (ceMb KOPOTKUX KOCTEI) PacIiOOKEHBI
B IIBa paga. B mpokcuManbHOM pamy (3agHeM) JiexXaT KpyITHbIE
TapaHHas U OATO4YHas KocTu. B mucranbHOM psigy (IepemrHeM)
JIaTepaJIbHO pacliojiaraeTcsi KyooBuaHasI KOCTh, MEIMATbHO —
y3Kas JagbeBUAHAs U BOEPeAU Hee TPU KJIMHOBUIHbBICE KOCTH:
MenuajgbHas, MPOMEXYTOUHas U JaTepalibHasl.

Tapannas kocmbs Ha CBOEM Tejle MMEET BEPXHIOIO U aABe 00-
KOBBIE TIOBEPXHOCTH JJISI COWICHEHMSI C COOTBETCTBYIOIIMMU
CYCTaBHBIMM MOBEPXHOCTSIMM KOCTEIl TOJICHU.

Hawnbonee kpyrmHas namounas kocms paciiojaraeTcs o Ta-
paHHOW KOCTbIO, €33y 3aKaHYMBAETCSI MOIIHBIM HAMOYHbIM
byepom. Brepeny MSITOYHON KOCTU JIEXKUT KyO08UOHAS KOCHb,
o0Opasylollasi JaTepajibHbIi Kpaid MPearIioCHbI.

Jladvesudnas kocms JEXUT MeAUalbHO BIIEPEIU TOJOBKU
TapaHHOI KocTu. [lepenHsisi MOBepXHOCTH JIaJbeBUTHON KOCTH
HeceT Ha cebe TpU TJIOCKME CyCTaBHBbIE MOBEPXHOCTH IJISI CO-
€IMHEHUSIC MPEMAKAUHOBUOHBIMUKOCMAMU(MEOUANbHOIL, nPOME-
HCYMOUHOU N 1AMEPANbHOIL).

Kocmu narocubr — 3TO TISITh KOPOTKMX TPYOYaThIX KOCTEM, B
KaX/I0 M3 KOTOPBIX pa3jinyardT OCHOBAHUE, TEJIO U TOJOBKY.
CBOMMM OCHOBAaHHUSIMM IUIIOCHEBBIE KOCTU COYJICHSIIOTCSI C
KJIMHOBUAHBIMU U KYOOBUIHON KOCTSIMM, a TOJIOBKAMU — C
OCHOBaHMSIMU COOTBETCTBYIOIIMX IMPOKCHUMAJIbHBIX (hajlaHT.

Kocmu naavueeé cmonwt {¢pasraneu) ABASIIOTCS KOPOTKUMU
TpyOYaTHIMM KOCTSIMU. Y mepBoro (00JIBIIOTo) majiblia aABe ¢a-
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JIaHTH, y ocTalbHbIX (11—V) — 1o Tpu ¢ananru. Kaxngas npo-
KcuMasbHas (anaHra CBOUM OCHOBAaHUEM COYJICHSIETCS C CO-
OTBETCTBYIOIIEH TLIIOCHEBOM KOCTBIO, a TOJIOBKOM — CO Cpel-
Hel pananroit. CpegHue ¢dagaHTU COUIEHSIIOTCS C OCHOBAHMUSI -
MU IUCTAIBHBIX (DajlaHT.

Coenunennsi KOcTeii CBOOOIHON HUXKHell KoHeuHocTH. CTpoe-
HUE CYCTaBOB CBOOOMHON HUXXHEW KOHEYHOCTU OOYCJIOBIEHO
OCOOCHHOCTSIMH UX (DYHKIOWN, yJacTMEM B MEepeMEIICHUU B
MPOCTPAHCTBE U MOANEPXKAaHUN PaBHOBECHSI.

Taz06edpennvlii cycmae, MapOBUAHBIN, MHOTOOCHBII, 00pa-
30BaH 8epMAYICHOU 6naduHoll mazoeoil kKocmu, DOTIOJTHEHHOM
XpSIIIEeBO cycmaesHoil 2y6oii, U 20408k 0l bedpennoi kocmu. Karr-
cyJia Ta300eIpEeHHOTO CycTaBa MpOYHasi, OHAa OXBaThIBaeT TaK-
XKe 1eiky 6eapeHHON kKocTu. CyCTaBHYIO KarCylay YKPEIUISIOT
TOJICTBIE, TIPOYHBIC CBSI3KU: M1008300UtHO-OedpeHHAas, 100K080-
bedpennas, cedaruujno-6edpennas W npyrue. CBsi3Ka TOJOBKU
OeIpeHHOII KOCTU HAaXOMMTCS BHYTPM CyCTaBa, B HEM K TOJIOB-
K€ TIPOXOMST cocydbl U HEpBBI. [Ty0oKast cycTaBHasl BIaauHa Cy-
CTaBa U TYro HATSHYTBbIE CBSI3KU HE TOJIBKO YKPEILUISIOT Ta300em-
PEHHBIN CyCTaB, HO W OTPAaHUYMBAIOT €r0 MOABUXHOCTh, YTO
BaXkHO IJIsI YCTOMYMBOCTH TeJia B IIPOCTPAHCTBE.

Kosennotii cycmae KpynmHBIN, CIIOXHBINA IO CTPOSHUIO, OJIO-
KOBUIHO-BpalaTeJIbHbI Mo QyHKIMK. Bokpyr dhpoHTanbHOM
(momepevyHoli) ocM BO3MOXKHEI CTUOAHWE W pa3rubaHue, a IMpu
MOJIYCOTHYTO B KOJIEHHOM CyCTaBe TOJIEHU U paccjiabieHHBIX
OpH 3TOM OOKOBBIX CBSI3KaX BO3MOXKHEBI BpalllaTeJIbHBIC IBH-
xeHus, CyctaB o0pasyloT OeipeHHast U 0oJbliedeploBast Koc-
TH W HaAKOJICHHUK. BHYTpU cycTaBa MMEIOTCS 0d8a NOAYAVHHOU
dopmbl MeHucka — meduanvHulii N AamepanbHbli, YMEHbIIAIOMIue
HECOOTBETCTBUS IPYT IPYIy CYCTaBHBIX moBepxHocTeit. CycraB-
Hasl Karcyja NpoyHasi, ee CUHOBMaJbHasi MeMOpaHa oOpa3yeT
BHYTPHU CyCTaBa CKJIAIKH. B Karicyiy BIieTaloTcst O0KOBEIE (KOJI-
JlaTepajbHble) U APYTUe CBS3KHM, KOTOPBIE YKPEIUISIOT CYCTaB
¥ IPENSITCTBYIOT TIepepa3Tuoanmio. JIBe cesa3ku, nepeduss u 3ao-
Hs KpecmooOpa3Hblie, TIOKPBITbIE CHUHOBUAJIbHOW MeMOpaHOii,
HaxomsITCsI BHYTpU cycTaBa. OHHU TaKKe YKPEIUISIOT CyCTaB M
OrpaHUYMBAIOT BpallleHWEe TOJIeHU B KOJEHHOM CyCTaBe.

Coenunennsi Kocreid rojienn. Bepxaue anindu3ber 6oablinedep-
LIOBOI M MayJo0epLOBOIl KOCTEM 00pa3yloT MJIOCKUI MaJIOMOI-
BUKHBIN Mexcoepyosuiii cycmas. Tena 3TNX KOCTeH COSOUHSIIOT-
Cs1 MPOYHOM MENCKOCMHOI NepenoHKol, a HUXHUE 3MUPU3bI CO-
eINHCHBI CBSI3KaMM, (hOPMUPYIOLINMU MexcOepy08biil CUHOeCMO3.

ToreHOCTONHBII CyCctaB 1 COCIUHCHUSA KocTeil crombl. ['one-
HOCTOITHBIM CyCTaB, KOTOPBI HA3BIBAIOT TaKXe Haomapaw-
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HbIM CYCMAaBoM, CHOXHBIA IO CTPOEHUIO, OJOKOBUIHBIN ITO
(yHK1IMKM, oOpa3oBaH CyCTaBHBIMU IOBEPXHOCTSIMU OOJIbllIE-
OepLIOBOI M MaI00EePIIOBOM KOCTEH M TapaHHON KocThio. Co-
eJIMHEeHHbIe BMecTe OoJiblliebeplioBasi U MajobeploBasi KOCTH
CBOVMMU JIOABIKKAMM HamomaoOue BWJIKM OXBAaThIBAIOT OJIOK Ta-
paHHo#i kocTtu. CycTaBHasl Karcyja NoaKperieHa OOKOBBIMU
cBs3KaMu. B 3TOM cycraBe BOKPYT NOMEPEYHOUN OCH, TTPOXOAsI-
el yepe3 OJIOK TapaHHOW KOCTH, BO3MOXHO IOAOIIBEHHOE
crubaHve M pasrubaHue (TBUTbHOE CrudaHme) CTOITHI.

KocTu npeamnatocHbl, COEAUHSSICh APYT ¢ IPYyroMm, odpasy-
10T MaJIONOJBUXHbBIE MOATAPAHHBIN, TapaHHO-TISITOYHO-JIadb-
€BUIHBIN, MATOYHO-KYOOBUIHBINM, MOMEPEYHbI CycTaB Mpem-
TUTIOCHBI ¥ MPEATUTIOCHEe-TUTIOCHEBBIE CYCTaBhI.

Iloomapannutii cycmas 00pa3oBaH COIMPUKACAIOIIUMUCS TO-
BEPXHOCTSIMU TapaHHOW U MITOYHOM KOCTEU, YKPEIMJIEH IPOY-
HOM, TYrO HaTSIHYTOW MEXKOCTHOM TapaHHO-IISITOYHOW U JIpy-
MMM CBSI3KaMu. Jpyrue cycraBbl MPEAIUIIOCHBI TaKXke yKpel-
JIeHbl KOPOTKUMU CBSI3KaMU. JIBUMXKEHUSI B 3TUX pa3IUYHbIX 11O
(opMe cyctaBax coOyeTalOTCAd C ABUXEHUSIMHU B TOJEHOCTOII-
HOM CyCTaBe, UTO MPUIAET CTOMe OTHOCUTEILHO OOJIBIIYIO TMOJ-
BUXKHOCTb.

IIpeonniocne-narocHesbie cycmagsl, IUIOCKHE IO (opMe, Ma-
JIOMOABVKHBIC, YKPETIJIEHBI THIIbHBIMU Y MEXKOCTHBIMU CBSI3-
KaMHu.

M3 mpakTuyecKUX COOOpaxXEHUIl HamouHO-KYy008UOHbIH W
MapanHo-1a0beguoHblll  CYyCmaesl, PACcIoONOXEHHbIEe Ha OJHOU
JIMHUY U UMEIOIINE ONHY OOIIYIO CBS3KY {pa3zdeoenHyr), 00b-
eIMHSIOT B nonepeuHsiii cycmas cmonst (11onapos cyctas). [Tpu
pacceyeHUU pa3IBOCHHOU CBSI3KM MPU XUPYPrUUecKoi ornepa-
LIMM CTOTA JIETKO pacuieHsieTcsi. B xupyprum mpeaniiocHe-
TUTIOCHEBBIE CYCTaBbl Ha3bIBAIOT Takxke cycmasom Jlucgpauka.
ITpu pacceyeHun mMeamaabHON MEXKOCTHOM CBSI3KM («KITIOYa»
JucdpaHKoBa cycTaBa) IMCTajibHasl 4acTh CTOIBI B XONe OTle-
pauuvyd MOXET OBITh OTAEJIEHa OT MPOKCHUMAaJIbHOW €ro 4yacTw.

Ihocne-ghananeogvie cycmags — 1wapoBUIHbIE TIO (dopMme,
medxcghanraneosvie — OJOKOBUAHBIE. DTHU CYCTaBbl YKPETJIEHbI
OOKOBBIMU M MOAOIIBEHHBIMU CBSI3KaMU, KaK aHaJOTUYHbIE
CyCTaBbl KUCTH.

Cromna yejoBeka KakK 1iejasi KOCTHO-CyCTaBHasl cBogyartasi
KOHCTPYKLMsI, oOpallleHHass BBIMYKJIOCTBbIO KBEpXy, oOJjamaeT
0OJIBIION YMPYTOCTHIO.

Koctu crombl, counieHSsICh OpYr C APyroM, o0pas3yloT Ayru
(cBOIBI), OpUEHTHUPOBAHHBIE B TPOJOJLHOM U TOIMEPEYHOM
HaIpaBJIeHUSIX.

107



BoinensioT nsame npodoashbix c60006 (110 YMCITY TUTIOCHEBBIX
KOCTeil) 1 nonepeunsiii ceod cmonst (puc. 25). Bece mpomonbHbIie
CBOJIbI (IyTW) C3aay CXOMASITCS Ha ISITOYHOM Oyrpe, a criepead —
OTNUPAIOTCSl Ha TOJOBKU TUTIOCHEBBIX KocTel. Hanbonee niavH-
HBIM ¥ BBICOKUM SIBJISIETCSI BTOPOM MPOJOJbHBIM CBOJA CTOTIHI.
Jlyroo6pa3HO M3OTHYTHI TOMEpeYHbIi CBOA TPOXOAUT vepes
HauOoJyiee BHICOKHME TOYKU CTOIIhI.

VYKperisitoT cBOAbl CTOMbI TYrO HATSAHYTble CBA3KU, B TOM
qucje MOILIHAS JJTWHHAS TTOAOIIBEHHAsI CBSI3Ka CTONBI. CBSI3KU
Ha3bIBAIOT HACCUBHBIMU «3AMANCKAMU» CIONbL, TIPU UX paccaad-
JICHUU CBOJABI OITyCKAIOTCSI, MOXET C(OPMHUPOBATHCS TJIOCKO-
cronue. B ykpenjeHUU CBOJOB CTOIbBI BAXKHYIO POJIb BBITTOJIHSI-
IOT TAaKXXe MBILIIBI, KOTOPBIC SIBISIIOTCS AKMUBHbIMU <«3AMANC-
Kamu» CMonbl.

PazButiie u BO3pacTHBIC OCOOEHHOCTH CKeJIeTa KOHEYHOCTE

Bce xocTn KOHeYHOCTe, 32 UCKIIOUYEHUEM KJII0YUIl, KOTO-
pble pa3BMBAIOTCSI Ha OCHOBE COCIMHUTEbHOU TKAaHU, MPOXO-
JIAT TPU CTaluM Pa3BUTHS: COEIMHUTENbHOTKAHHYIO, Xpslle-
BYIO U KOCTHYIO.

ITpouiecc oKocTeHeHUS B KJIIOUMIIe HAUYMHAETCS Ha 6-i He-
Jiejie 9MOPUOHAIIBHOTO Pa3BUTUSL U MOYTHU TOJHOCTHIO 3aKaH-
YUBAETCS K MOMEHTY POXICHUS.

B nuaduzax TpyOUaThIX KOCTEH MEepBble TOUKU OKOCTEHEHMUS
(mepBUYHBIE) MOSIBASIOTCS B KOHIIE 2-TO — B Havajie 3-To Me-

Puc. 25, CxeMbl CBOAOB
CTOTIBI:

A — cxeMa TPOAOJIHHOTO
(BTOpPOrO) CBOAA CTOMBI. 1 —
NsITOYHasi KOCTh, 2 — TapaH-
Hasl KOCTb, 3 — JIaJibeBUIHAS
KOCTb, 4 — TIPOMEXYTOYHask
KJIMHOBUIHAS KOCTb, 5 — BTO-
past TuIlocHeBasi KOocTb. b —
cxeMa TOTIepeYyHOro CBOJIA CTO-
nbl. I — V — nmonepeuHsrii pac-
b MWI TUTIOCHEBBIX KOCTeil




cs11a BHYTPUYTPOOHOIO pa3BUTUSI, B aNUdU3ax U anmoduzax —
nocJje poxaeHus. JIMirb HeKoTophie SN (pU3bl HAUMHAIOT 0KO-
CTeHeBaTb He3adoJiro a0 poxaeHus. CpacraHue 3MUPU30B C
mradu3aMi, Kak MpaBUIo, MPOUCXoInT B 13—15 jer, mpuyem
y J€BOUEK Ha 1—2 roma paHbliie, YeM y MaJbUMKOB.

B xocTsIX 3amsICThsl TOYKM OKOCTEHEHUS TOSBIISIIOTCS TI0CIIe
POXAEHUS: B TOJIOBUATON Ha MEPBOM TOAY KU3HU, B KPIOUKO-
BUIHOM B KOHIIE IIEPBOr0 — B Hayaje BTOPOIO Iroda, a B OCTa-
JIbHBIX — B Tiepuof oT 2 no 11 ner.

B kocTsx mosica HU>KHUX KOHEYHOCTE# (IMOAB3MOIIHOM, Cce-
TaTAIIHON W JIOOKOBOI) TOYKM OKOCTEHECHUS TOSBISIOTCS B
nepuon oTr 3,5 mo 4,5 MecsdieB BHYTPUYTPOOHOIO pa3BUTHSI.
CpacraHue Bcex TpeX KOCTell B Ta30BYIO KOCThb IIPOUCXOIUT B
12—15 ner.

B xocTsx mpearuirocHbl (JIanbeBUAHOMN, KyOOBUIHON U KIIM -
HOBUIHBIX) TOYKM OKOCTCHEHMS MOSIBJISIIOTCSA B Tepuoi oT 3
MecCSIIeB Tociie poxkaeHus no S5 jgeT. OcranbHble (BTOPUYHBIC)
TOYKM OKOCTEHEHMWsI 00pa3yroTCsl TOCe POXICHUSI.

PazBuTHe CMHOBHANBHBIX COCNMHEHUI (CyCTaBOB) HauMHa-
eTcs Ha 6-if Hemesje SMOpuoHalbHOTO pa3BuThs. CycTaBHBIE
KarICyJIbl CyCTaBOB HOBOPOXIEHHOTO TyTrO HATSIHYThI, OOJIBIIH-
CTBO CBSI30K elle He cdhopmupoBanock. Hanboiee MHTEHCUBHO
pa3BUTHE CYCTaBOB M CBS30K IIPOUCXOIUT B BO3pacre m0 2—3
JIET B CBSI3U C HapacTaHUEM JBUTATEJIbHOW aKTUBHOCTU peOeH-
Ka. Y gereii 3—8 yeT pa3Max OIBMXKEHUI BO BCEX CycTaBax yBe-
JIMYUBAETCSI, OMHOBPEMEHHO YCKOPSIETCS MpPOlLiecC KoJIareHu-
3allMM CYCTaBHBIX Karcyni, cBs30K. @opMHUPOBaHUE CYCTABHBIX
TOBEPXHOCTEM, KarlCcyJl U CBSI30K 3aBEpIIaeTCsi B OCHOBHOM B
MOJAPOCTKOBOM Bo3pacte (13—16 ier).

Y HOBOPOXICHHBIX IeTe HMXXHME KOHEYHOCTH PacTyT ObI-
cTpee, U OHM CTAaHOBSITCS JIMHHee BepXxHuX. HanboJbimas cko-
pPOCTh POCTa HUXKHUX KOHEUHOCTEH OTMeueHa y MaJbYMKOB B
12—15 7er, y AeBOYeK yBeJIMYEHUE MJIMHBI HOT IMPOUCXOIUT B
Bo3pacte 13—I14 ner.

B mmocTHaTastbHOM OHTOTEeHE3e M3MEHEeHNEe (POPMEI U pa3Me-
pOB Ta3a IPOUCXOIMT IIOJ BIMSIHUEM TSKECTHM MaccChl Tella,
OpraHoB OPIOIIHON MOJIOCTH, MO BO3AEUCTBMEM MBIIIIL, a TaK-
Ke TI0J, BJAUSIHUEM II0JIOBBIX TOPMOHOB. B pesyibrate aTHX pas-
HOOOpa3HbIX BO3MECUCTBUI YBEJIUUUBAETCS TIEpeNHE-3aHUN pa3-
Mep Taza (¢ 2,7 cM y HOBOpOXIeHHOro mo 9,5 cMm B 12 jer),
BO3pacTaeT ITOIePEeUHBIl pa3Mep Tasa, KOTOpheii B 13—14 ner
CTAaHOBUTCS TaKMM Xe, KaK y B3pocibix. PazHuiia B ¢popme Taza
Yy MJIBYMKOB U J€BOYEK CTAHOBUTCS 3aMeTHOM mocie 9 yer. Y
MaJIb4MKOB Ta3 0oJyiee BBICOKWII U OoJyiee y3KMiA, YeM Y IeBOYEK.
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Bonmpoch aAnsd NOBTOpPEHUS U CaMOKOHTDPOJS:

1. Ha3zoBuTe 0COOEHHOCTU CTPOEHMSI KOCTEW HMKHUX KOHEYHOCTEH, OT-
JINYAIOIIME UX OT KOCTell BEPXHUX KOHEeUHOCTel. OObsIcHUTE, YeM 00yCIoBIe-
HbI 9TU Pa3Inyus.

2. Ha30BUTE CTEHKU U TPaHMIIbI MAJOro U OOJIBIIOTO Ta3a.

3. Pacckaxute 00 0COOCHHOCTSIX CTPOCHMSI MYXKCKOTO M XKEHCKOIO Tasa.
HazoBuTe u3BeCTHbIE BaM pa3Mepbl OOJIBIIOrO M Majoro Tasa.

4. PacckaxuTte 06 0COOEHHOCTSIX CTPOCHUST KPECTLIOBO-ITOIB3I0IIIHOTO, Ta-
300€PEHHOr0 U KOJIEHHOTO CycTaBoB. YeM 00YyCIOBICHO MX CTPOEHUE, OTIM-
4yud OT aHAJIOTMYHBIX CyCTaBOB BEPXHUX KOHC‘-[HOCTGI‘/‘I?

5. Kakue coenvHeHUs UMEIOTCS MEXITy 00bleOeplioBOil U Mao0epLIOBOii
KOCTSIMU, TIe 3TH COEMUHEHUST pacrojiaralorcs?

6. UTo BBI 3HAeTE O CTPOEHUU U (DYHKLHMSIX TOJEHOCTOITHOIO cycrapa?

7. HaszoBuTe cycTaBbl, COEAMHSIIOLIME KOCTH CTOIbI, U M3BECTHbIE BaM
CBSI3KU, KOTOPBLIC YKPCIUIAIOT 3THU CYCTaBBbl.

8. UTo BbI 3HaeTe O CBOAAX CTOMbI U MX «3ATSDKKAX»?

MbIINEYHAA CUCTEMA

CrpoeHue U (pyHKIMU CKEJIETHBIX MBIIIL]

CKeJIeTHbIe MBIIIIIEl SBISIOTCS aKTUBHOW YacThIO OIOp-
He-JIBUTaTeJILHOTO arlfapara, MOCTPOeHbl OHM U3 Molepey-
HOIIOJIOCATHIX (MCYePUYCHHBIX) MBIIIIEYHBIX BOJOKOH. MBITIIITEI
MPUKPETUISIIOTCS. K KOCTSIM CKeJieTa U TIPU CBOEM CoKpalle-
HUU (YKOPOYEHUM) TPUBOISAT KOCTHBIE PBIYarW B IBUKCHWE.
OHM yAep:XMBalOT MOJOXEHUE Tela U ero yacTeil B mMpoCTpaH-
CTBe, MepeMellaloT KOCTHBIE pbluard mpu Xoapbe, 6ere u Apy-
IMX JBUXEHUSIX, BBITIOJHSIIOT XXeBaTeJbHbIC, TJOTaTeJbHbIC U
IbIXaTebHbIE NTBVKEHWS, YIaCTBYIOT B apTUKYJSIIIUU pedd M
MUMUKE, BbIPaOATHIBAIOT TEILIO.

B Tene yenoBeka HacuuThIBaeTCsa 0Kojio 600 MBbIIIL, OOJIb-
ITUHCTBO M3 KOTOPBIX IMapHbIe, Macca CKeJIeTHBIX MBIIIIT Y B3pOC-
Jloro 4dejiopeka gocturaet 35—40% maccel Tena. Y HOBOPOXK-
JEHHBIX U Yy JeTeil Ha JOJI0 MBIIIL Mpuxomgutcsa no 20—25%
Macchl Teja. B MmoxuyioMm M crapuyeckoMm Bo3pacTe mMacca Mbl-
IIEYHO! TKaHW He mpeBbimaer 25—30%.

CKeJNleTHBIE MBIIIIIE 001agaloT TAKUMH CBOMCTBAMHU, KakK
8030y0uUmMOCmb, RPOBOOUMOCHIb I COKPAMUMOCHb. M BIIIIIBI CTIO-
COOHBI TION BJIMSHUEM HEPBHBIX WMITYJIbCOB BO30YXXIaThCH,
MIPUXOIUTH B IesATebHOE cocTosiHME. [Ipu 3TOM BO30yXKIeHUE
OBICTPO pacIpocTpaHsAeTcs (ITPOBOAMTCSA) OT HEPBHBIX OKOH-
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yaHUil (3(hheKTOpPOB) 10 COKPATUTENBHBIX CTPYKTYP MBILIEUHBIX
BOJIOKOH. B pesynbrare mblliia cokpaiaercs, MpuBOAUT B 1BU-
JKEHUE KOCTHbIE pbIYaru.

VY MBI pa3inyaloT COKPaTUTENbHYIO YacTb OprOWKo, TOC-
TPOCHHOE K3 MOMNEPEYHONOI0CATON MBIIIEYHOW TKAHU, U Cy-
XOXWIbHBIE KOHIIBI — CyX0Xcuausi, KOTOPble MPUKPETUISIOTCS
K KocTsiM ckefieta. OZHAKO y HEKOTOPBIX MBI CYyXOXWIIUS
BIUIETAIOTCS B KOXY (MUMMYECKME MBIIILbBI), TPUKPEIUISIOTCS
K TJazHoOMy s10yioky. OOpa3oBaHbl CYXOXUIUS U3 O(pOopMIIeH-
HOW TJIOTHOW BOJOKHUCTOW COEIMHUTEJIbHOW TKAHU U OTJIM-
YalTCsl OONBIION MPOYHOCTHIO. Y MBIIII, PACIIOJOXEHHBIX Ha
KOHEUYHOCTSIX, CYXOXMUJIUs y3KUe U NJIUHHbIe. MHOrue JeHTO-
BUJIHbIE MBIl MMEIOT IIUPOKUE CYXOXWIUS, MOJy4YUBIIVE
Ha3BaHUE anoHegpo308.

®opma mpnmi. Hanbosee yacTo BCTpeyalOTCs MBIIIIBI
BepeTeHOOOpa3HbIe UJIeHTOBUIHBIE (pUC. 26). Bepemernoobpas-
Hble MblUlYbl PACTIONATAIOTCST TPEUMYIIECTBEHHO Ha KOHEUHOC-
TSX, TO€ OHM NEWCTBYIOT Ha NJMHHBIE KOCTHBIE pbluaru. Jlex-
MoBUOHbIe MblulYbl UMEIOT PA3IMUHYI0 HIMPUHY, OOBIYHO yya-
CTBYIOT B 00pa3oBaHUM CTEHOK TYJIOBUIIA, OPIOIIHOMN, Tpyd-

Puc. 26. ®opma MbIIIILL:

1 — BepereHOOOpa3Hasi, 2 — JIEHTOBUAHAsA, 3 — IByOpIoLIHasl, 4 — IBY-
I1aBasi, 5 — omgHomnepucrasi, 6 — IByrepucTasi, 7 — IIMPOKasi, 8§ — CXUMaTelb
(cchunkTEp)
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HOM mosiocTeil. BepeTeHOOOpa3HbIe MBIIIIBI MOTYT MMETH JIBa
Oprolika, pasfejeHHbIE MPOMEXYTOUHBIM CYXOXWIUEM (IBYO-
pIOIIIHAS MBIIIIIA), IBE, TP U IaXe YeThipe HavyaJbHbIE YaCTU —
TOJIOBKM (ABYIJIaBble, TpexXIjaBble, 4eTbIpexrjaBasl MBIIILIbI).
Pasznuuaror MBIIIIBI JJJUHHBIC 1 KOPOTKHEC, ITPSIMBIC U KOCHIC,
KpYIJIbIE W KBaJpaTHbIe. MBIIIIIBI MOTYT UMETh TIEPUCTOE CTPO-
€HHNE, Korga MBIIICYHBIC ITYYKU IPUKPCIUIAIOTCA K CYXOXHU-
JIVIO C OMHOU, ABYX VIV HECKOJBKUX CTOPOH (TTOXOXW Ha MTU-
YbU TEPbhsI). DTO OTHOIEPUCTHIE, NBYIIEPUCTHIE, MHOTOIEPHU-
cTble MBIIIBI. [lepucThie MBIIIIBI, TOCTPOEHHBIE U3 OOJBIIO-
TO KOJIMYECTBA KOPOTKUX MBIIICYHBIX ITYYKOB, 06na11a10T 3Ha-
YUTEJIBbHON CUNOi. DTO curvHbie Mbiuiybl. OJHAKO OHU CIIOCOO-
HBI COKpAaIllaThCs JIUIIh Ha HEOONBIIYIO IUIMHY. B TO 3Xe BpeMs
MBIIIIBI ¢ TAPAJIETbHBIM PACTIONOXEHUEM JJIUHHBIX MbIIIIEY-
HbIX MyYKOB HE OYEHb CHUJIbHBIE, HO OHUM CIIOCOOHBI YKOpPAUYM-
BaTbes 10 50% cBOeH MIMHBI. DTO 106KUe Mbluiybl, OHU NMEIOT-
Cda TaM, ra€ ABUKCHUSA BBITIOJTHAIOTCA C 0OJIBLLIUM pasMaxoMm.

ITo BeIMONMHSIEMOM (DYHKIMHU, a TAKXKeE MO TEUCTBUIO HA Cy-
CTaBbl BBIAEJSIIOT MblYbl ceubamenu U pazeubamen, npueoosi-
wiue U omeoosaujue, cocumamenu {cihpunkmeput) i pacuiupument.
PaznuuaroT MBIIIIB IO MX PACIIOJOXEHUIO B TeJie YesloBeKa:
nosepxHocmHbleNenybokue, ramepanbHble UMeOUualbHble, neped-
Hue U 3a0Hue.

BcnomoraresibHbIe arraparbl MbIIIILL

CBon ¢YHKIIMU MBIIIIEI BEITIOJHSIOT C TOMOIIBIO BCITOMO-
raTeJIbHbIX allnapaToB, K KOTOPbIM OTHOCSATCS dacuuu, huod-
pPO3HBIE U KOCTHO-(PUOPO3HbIC KaHAJIbI, CUHOBUAJIbHBIC BJlara-
JIMIAa U CUHOBHUAJbHBIC (CIM3UCTHIE) CYMKH, OJIOKU.

®@acuuy — 3TO COeAMHUTEIbHOTKAHHBIE YeXJIbl MBI (pHC.
27). OHU pa3geNsioT MBILILBI, 00pa3ysl MEXXMBbIIICUHbIC TIepe-
TOPOAKHU, YCTPAHSIIOT TPEHUE MBIIIL ApYT o Apyra. I1pu KpoBo-
N3IUSHUASX, TpOphIBe THOMHNKA (PacIIui OTpaHWUYNBAIOT pac-
MpOoCTpaHeHNe KPOBH, THOS 3a IIpenebl (PaciiMaibHOTO Uexiia.
Buroensiior gacuyuu cobcmeenHble, nogepxXxHOCHHble, 21Y00KUe.
B MecTax mocTOSTHHOM pabOThI MBI (haCIIUU MOTYT UMETH Cy-
XOXMJIbHOE CTpoeHME (ITOXOXM Ha allOHEeBPO3bl IIMPOKMX
MBIIIIIT).

Kananb1 (pubposHbie 11 KOCTHO-(hMOPO3HBIE) TMCIOTCS B TEX
MECTaX, [Je CYXOXWINS MepeKUAbIBAIOTCS yepe3 HECKOJBbKO CyC-
TaBOB (Ha KucTtu, croie). CiyxkaT KaHalbl ST YOSPKUBAHUS
CYXOXWINH B ONpencIeHHOM ITOJIOKEHUM TIPU COKpalleHUHU
MBI, CTeHKHM TaKNX KAaHAJIOB IMOCTPOESHBI U3 INIOTHOM BOJIOK-
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Puc. 27, KocTHo-(hacumaibHble BJarajuiiia MbILIL HUXHE! TpeTH MpaBoro
Oempa:

1 — mmpokast acums Geapa, 2 — dacuuaibHOE Blarajuiie MbIIII-cruba-
Teeit, 3 — OenpeHHasi KOCTh, 4 — CeNaJMIIIHbIA HEepB, 5 — OeApeHHbIE apTe-
pusi ¥ BeHa, 6 — (acuuanbHOE BJArajuiie MOPTHSKHON MBILILbI, 7 — MeIu-
aJlbHas MEXMBbIIIEYHasl Meperopojika oeapa, 8§ — KOCTHO-(dacuraiHoe Biara-
JIWIIE MBIIII-pasrubdareneit, 9 — JyaTepaibHasi MEXMBIIIEYHAs! MePeropoaKa
Oenpa

HUCTOM COeTMHUTEIbHOI TKaHU (HprOpo3HOIT), MHOTAA C y4a-
CTHEM KocTeli. BHyTpM Takux KaHaJIOB UMEIOTCSI OOBIYHO CUHO-
BUAJIbHBIC BJIarajiMila, YCTPaHSIOLIME TPEHUE CYXOXWIUS O
cTeHKU KaHajia. CHHOBHAJIbHBIE BIATAJMIIA OOpa30BaHbl CUHO-
BUAJIbHOII OO0OJIOUKOI {MemOparoil), OmHA TIJIAaCTUHKA KOTO-
poOil BBICTMJIaeT CTEHKM KaHaja, a Jpyras OKpYXaeT CYXOXH-
e U cpactaeTcss o HUM. O0e IJIaCTUHKU CPacTaloTCs CBOMMMU
KOHIIaMM, O0pa3yloT 3aMKHYTYIO IIOJIOCTh, COAEpKaIlylo He-
0O0JIBIIIOE KOJMYECTBO KMAKOCTU (CUHOBUU), CMAadUBAIOIIEH
CKOJIb3S1II1e APYT O Apyra CUHOBMAJIbHbBIC TIACTUHKU.

CuHOBHAJIbHBIE (CJM3UCTBIE) CYMKH BBITIOTHSIOT (DYHKIIUIO,
CXOHYIO C CHHOBMaJIbHBIMU Biaraiuiamu, CyMKU TpeacTaB-
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JISIIOT cO00# 3aMKHYTble, HAMOJTHEHHbIE CUHOBUAJIbHOMN XU/ -
KOCTbIO WJU CJIWU3bI0 MEIIOYKU, PACIOJOXEHHBIE B MeECTax,
[J€ CYXOXWJIMe TMePeKUAbIBAETCS Yepe3 KOCTHBIN BBICTYN WU
Yepe3 CYXOXMWIME IPYTOi MBIIILBI.

biiokaMu Ha3bIBAIOT KOCTHbBIE BBICTYIBI (MBIILIEJIKU, HaAMbI-
IEeJKHW), Yepe3 KOTOpble MEepPeKHIbIBAETCS MBIIIEYHOE CYXO-
KUJWE, B pe3yJbTaTe Yero yroj MPUKPENJIeHUs] ero K KOCTHU
yBenuuuBaercsi. [Ipu aToM Bo3pactaeT cuiia IeUCTBUAST MBIIIIIIBI
Ha KOCTb.

PabGota u ciia Mpig,

Mpliniipl AEUCTBYIOT Ha KOCTHbIE pbluarv, MPUBOAST UX B
JNBVXEHHME WIW YASpXKMBAIOT YacTU Tejla B OMpeleIeHHOM To-
JloxXeHuU. B KaxaoM IBUXKEHUM OOBIYHO y4acTBYET HECKOJIbKO
MBILIL. MBI, IEHCTBYIOIIME HA CYCTaB B OJHOM HaIpasJie-
HUW, Ha3bIBAIOT CUHepeucmamu, NEUCTBYIOLIME B Pa3HbIX Ha-
MPaBJICHUSAX — AHMALOHUCMAMU.

Ha xoctu ckenera MblIIbl JASHCTBYIOT C OMNpeneJeHHON
CWION U BBIMOJHSIOT MPU 3TOM PabOTy — JuHamuueckyr Wi
cmamuyeckylo. Tlpu nuHamMuueckoil paboTe KOCTHBIE pbluaru
HM3MEHSIOT CBOE MOJIOKEHUE, MepeMelllaloTcsl B MPOCTPaHCTRE.
ITpu craTnyeckoil paboTe MBILLIILIBI HAMPSITAIOTCS, HO JUIMHA UX
He U3MEHSIeTCsI, TeJo (WIM ero 4yacTu) yAep>XUBaeTcs B OMpe-
JIeJIEHHOM HEMOABUXHOM TOJIOXeHUU. Takoe cokpalieHue
MBI 03 U3MEHEHUs UX JJUHbl HAa3bIBAIOT U30MEMPUYECKUM
COKpaujeHuem.

C yyeToM MecTa MPUIOXKEHUS MbIIIIEYHOU CUJIBI K KOCTHO-
MY pblYary M APYyTUX UX XapaKTEPUCTUK B OMOMEXaHUKE BBINE-
JISTIOT pBIYaru IepBOTO poaa M phlyarn BTOporo ponxa (puc. 28).
YV pbluara nepBoro poja Touka MPUIOXKEHUS MBIIIEYHON CHJIbI
U TOYKa COMPOTUBJIEHUS (Macca rpys3a, TSXKECTb TeJa) Haxo-
JISITCSI TIO pa3Hble CTOPOHBI OT TOUYKM OIMOpPHI (OT cycTasa). [1pu-
MEPOM pblyara rnepBoro pojaa MOXeT CJIYXWUTb T0J0Ba, KOTOpas
OMupaeTcs Ha aTJaHT (ToYKa OMmopskl). TsKeCTh roJIoBHI (€€ Tu-
1leBasi 4acTb) HAaxXOJUTCS MO OAHY CTOPOHY OT OCHM aTJaHTO-
3aTBJIOYHOTO COWICHEHMSI, 2 MECTO MPUJIOXKEHUST CUJIbI 3aThl-
JIOYHBIX MBIIILL K 3aTBIJIOYHONW KOCTU — MO JAPYIYyI0 CTOPOHY.
PaBHOBecHe rojloBbl JOCTUTAETCS MPU YCIOBUM, KOTAa Bpallia-
IOIIMI MOMEHT TMpUJiaraeMoil cujibl (MPOU3BEAEHUE CUJIbI 3a-
TBUIOYHBIX MBI Ha AJUHY Tjieda, paBHYIO PAcCTOSIHUIO OT
TOYKU OMOPbI IO MecTa MPUJIOXEHUS CUJIbI) OYyIeT COOTBET-
CTBOBaTh BpaILlAIOLIEMy MOMEHTY CUJIbI TSDKECTH TIepeaHei yacTu
roJIOBbI (IPOU3BENEHUE CUJIBI TSKECTU Ha JJIMHY Iuievya, paB-
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HYIO PACCTOSIHMIO OT TOYKH OIO-
Pbl /10 TOYKU NPUIOKEHUS CHJIbI
TSKECTH).

Y pblAara BTOporo poaa u To4-
Ka MNPHUJIOKEHHUS MbIIIeYHOM
CWIbl, ¥ TOYKA CONMPOTHUBJIEHUS
(cuabl TSKECTH) HAXOAATCA IO
OJIHY CTOPOHY OT TOYKH ONOPbI
(ocucycrapa). B onomexanvke Bbl-
JIEJISIOT IBA BUJIA pblYara BTOPOro
poxna. Ynepeozo eudapviuaza émo-

P0O20poda1ijiedo NPUIOKEHUS Mbl-
LICYHOM CWIbI JJIMHHEE IUIeYa Co-
npotuBaenusa. Hanpumep, crona
gejioBeka. Ilieyo mpuiiokeHus:
CIWIbI TPEXIVIABOi MbIIIIbI IoJie-
H1 (PacCTosiHUE OT MATOYHOTO
Oyrpa 0 TOYKH ONOpPbI — TOJIO-
BOK IUTIOCHEBBIX KOCTeid) JJIMHHEE
rieya NPpUJIOXEHUST CHIbI TsXKe-
cTi Tena (OT OCHU TOJIEHOCTOMHO-
ro cycraBa /10 TOYKU OIOPbI),
B aTOM phlUare MMeeTcsl BHIUTPHILIT
B NpujlaraéMoi MbILIEYHON CuJie
(ppluar JAMHHEE) W MPOUTPHILI B
CKOPOCTHU MepeMelleHuUs] CUIIbI TS -
KecTu Tena (pelyar kopoue), Y
8MOP0208UIAPbIMALABMOPO2OPOIA
naexo NMPUIOXKEHUSA MbIIICYHON
CIIbI Oy/IeT KOpoye ILieda Conpo-
THUBJIeHNS (MPWJIOKEHUSI CIJIbI TSI~
kectHn). IL1e4o ot IoKTEBOIO Cy-
CTaBa 10 MeCTa NPUKPEIICHUs Cy-
XOXKWIHS IBYIJIABOM MbIIIIBI KO-
poye, YeM PACCTOsIHME OT ITOTrO

Puc. 28. Cxema neiiCTBUsI MBIIIL Ha
KOCTHBIE pPBIYaru:

I — psryar nepsoro poaa (peryar pasHosecust), Il — mepBrelil Bua peiyara
BTOpOro poxa (peryar cuibl), 111 — BTOpoil BuI phlyara BTOPOro poaa (pbyar
cKopocTH). A — Touka omopsl, b — Touka mpuioxeHus cuibl, B — Touka
COTMPOTUBJIEHUS
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CyCTaBa 10 KMCTH, e HAXOAUTCS MPUTOXKESHUE CUIIbI TSKECTH.
B 3TOoM ciyyae MMmeeTcsl BBIMTPBILI B CKOPOCTU U pa3maxe Iepe-
MEILeHUsI KUCTU (IJIMHHOE TUIeY0) W MPOUTPHIII B CHUIIE, ACH-
CTBYIOIIIEl Ha KOCTHBIM pblyar (KOpOTKOE IJIeYO MPUIOXKEHMUS
CUJIbI).

Cwna feiicTBUSI MBIINIBI OTIPENIEJISIETCS BECOM TOTO T'py3a,
KOTOPBIM 3Ta MBIIIIA MOXET MOIHITH Ha OMNpeneJeHHYI0 BbI-
coTy. DTO MOabEMHAsl CUJIa MBILULIBI, KOTOPasi 3aBUCUT OT KO-
JINYECTBA U TOJIIMUHBI €€ MBIIIIEYHBIX BOJIOKOH. Y UejloBeKa Mbl-
meyHas cuia coctasisgeT 5—10 kr Ha 1 cM’ U3MONOrUYECKOTO
nornepeyHuka Mbimibl. s MopdpodyHKIIMOHANIBHOW Xa-
PaKTEpPUCTUKU MBI CYILIECTBYIOT MOHSATUS WX aHAaTOMUYec-
KOro v (U3MOJOTUYECKOTO TIOMEePEeYHUKOB. Dusuonsoeuueckum
nonepeyHUKOM Mbliilybl HA3bIBAIOT CYMMY MOTIEPEUYHOTr0 CeYeHU s
BCEX MBIIICUYHBIX BOJIOKOH JAaHHOU MBIIIIbI. AHamomu4eckum
nonepeuHuKom Mbluiybl SIBISIETCS BeJMYMHA (TLJIONIAaAb) MOIle-
pPEUYHOTO €€ ceuyeHMsl B Haubosee HIMPOKOM MecTe. Y MBIIIILIBI €
MPOMOJbHO PACIOJOXEHHBIMU BOJOKHAMUM (JIEHTOBUIHOM,
BepeTeHOOOpa3HOli) BeJIMUYMHA aHAaTOMUYECKOro U (u3uoso-
ITMYECKOro nornepeuyHuKoB OyneT onruHakoBoii. [Tpu Kocoit opu-
EHTallMU OOJIBIIOrO YMCIa KOPOTKMX MBIIIEYHBIX MMyYKOB, KakK
9TO MMEET MECTO y MEePUCTBIX MBI, (HU3MOJOTMYECKUH TOo-
NepeyHuK OyneT Oojblle aHATOMUYECKOTO.

MBIIeYHbBI TOHYC

Mpbimbel, TPUKPETUISIOIINUECS K KOCTSIM CKEJleTa, BCeraa
HaXOASATCS B COCTOSSHUM HAIPSXKEHUS, KOTOPOE Ha3bIBAIOT
MblUEHHbIM MOHYCOM. DTOT TOHYC MOJAEPKUBAETCS B CBSI3U €
MMOCTOSIHHO TTOCTYIMAIOIUMU U3 MO3ra HEPBHBIMUA UMIYJIbCAMU.
ITpuxopsiinye B MBIIIIY HEPBHBIE MMITYJIBCHI BBI3BIBAIOT OETO-
JIIPU3alAI0 TIPECUHANTUYECKON MeMOpaHbl HEPBHOIO OKOH-
YaHUS, TIEe WUMEETCSI OTPOMHOE KOJIWYECTBO MY3BIPBKOB, CO-
JepxXalux aueTuixoiauH. IIpu 3ToM aueTWIXoJWH U3 CUHAIl-
TUYECKUX ITy3bIPHKOB MOCTYIAET B CUHANTUYECKYIO IIENTb U YBE-
JIMYUBAET TMPOHUIAEMOCTbh ITOCTCUHAINTUYECKONH MeMOpaHbI
(MblIIEYHOTO BOJTOKHA) i noHoB Na' u K'. [IpoHMKHOBEHME
MOJIOXKUTEJBHO 3aps)KEHHBIX MOHOB BHYTPb MBIIIEYHOTO BO-
JIOKHa BBI3bIBA€T 00pa3oBaHWE Ha €ro MeMOpaHe MOCTCHUHAI-
TUYECKOTO 3JIEKTPOOTPUIIATEILHOTO MOTeHIMaa. B Mblllie4HOM
BOJIOKHE BO3HMKAET PA3HOCTh MOTEHIIMAJIOB, BO30YyXAAaromas
BOJIOKHO M O0Opa3oBaHME MOTEHLMa a AeUCTBUSI. DTOT MOTEH-
IIMaJI PACMIPOCTPAHSIETCS MO MBIIIEYHOMY BOJIOKHY W BBI3BIBA-

116



eT ero cokpameHue. [IpnBegeHne MBIIIEYHOTO BOJIOKHA B MIC-
XOJIHOE TI0JIOXKEHHUE NOCTUTaeTCs Oyiarogapsi (hepMEHTY XOJIUH-
acTepase, KOoTopasl pa3pyllaeT aleTUIXOJMH.

binaromapst MbIlIEYHOMY TOHYCY TeJIO 4YejloBeKa 3aHUMa-
€T ONpeJesieHHOEe IOJIOXKEeHHWE B MPOCTPaHCTBE, MOAAEPKU-
BaeTCsl CTapTOBasi TOTOBHOCTh BBIMOJHSTH JIIOObIE IBUKEHMUS,
IEeNCTBUS.

Yr1omnenue Mbiimy

YmomnenuemnazviearomepemennoechuiceHuepabomocnocoo -
Hocmu, KOTOpasi BOCCTaHaBIMBaeTcs rmocie orabixa. K yromie-
HMIO MBI MIPUBOASIT Ype3MEpPHBIE BeIWYMHA (PU3NUECKOM
HArpy3kKu U pUTM paboThl (CIMIIKOM OBICTpasi, UJIM OYEHbD TSI-
XKenas, WIM MeIJICHHasT MOHOTOHHas pabora). Ilpu sToM B
MBIIILIE HAaKaIlJIUBAIOTCSI MPOAYKThI OOMeHa (MOJOYHasl KHUC-
JIOTa ¥ APYrue), KOTOPhIE YTHETAIOT padOTy MBIIICYHBIX BOJIO-
KOH, YMEHBIIIAIOT X dHEepreTHYecKue 3anachl (mmkoreH). I[Mocme
OTIbIXa pabOTOCIIOCOOHOCTDH MBIIIILI BOCCTAHABIMBACTCS, OCO-
OCHHO IOCc/Ie aKTUBHOTO OTIbIXa, T.€. MOCIe U3MEHEHMS XapaK-
Tepa pabOThl, BHUIA PaOOTHI.

BO]'[pOCbI nnda NOBTOPCHHUA W CaMOKOHTpPOJTA:

1. HazoBuTe (byHKLIMU U CBOMCTBA CKEJIETHBIX MBIIIIII,

2. Yto BbI 3HaeTe O KiacCU(UKAIIMU MBIIIII], HA YeM OHa OCHOBaHa?

3. Pacckaxure o BcriomMoraTesbHbIX anmaparax MbILIL U UX (PYHKLMSIX.

4. Kakue BUIbI pabOThI MbIIII Bbl 3HaeTe? [IpuBenure mpuMepsl,

5. YTo Ha3bIBAIOT CUJION MBILILILI, OT YEro 3aBMCUT 3Ta cuia?

6. JlaiiTe aHATOMUYECKYI0 ¥ (YHKIMOHAIBHYIO XapaKTePUCTUKY pbluaram
TEPBOTO M BTOPOTO poja B OMOMeXaHUKE.

7. Kakoe cocTosiTHe MBIIIIBI Ha3bIBalOT MBIIIEYHBIM TOHYCOM?

8. B pesynbrate yero mosiBiasieTcsl yromsienue Mbiiii? Kakoit Bum otabixa
JIydille BCETO BOCCTaHABIMBAET MX PabOTOCIIOCOOHOCTH?

Mbpinbl 1 dacuyuu yacteir Teaa

CKeJIeTHbIE MBIIILBI TOAPA3ASISIOTCS Ha HECKOIBKO 00JIb-
IIUX TPYIM, BBIOENSIOT MBIIILBI TYJOBUIA, TOJOBBI U IIEH,
BEPXHUX M HMKHUX KOHEYHOCTEH (Tadi. 6).
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I'pynmnbi Mbin TeJia 4yeJ10BeKa

Taoauma 6

Mbann TYACBHIA

MBILIEE] CITMHBI
TToBePXHOCTHBIC MBIHLBE
CTIMHEI
T'ityGoKHe MBILILB COHHEBL
TTon3aTLIAOUHDBIE MBIIIILLET

MbIuus rpyan
IMoBepXHOCTHBIE MBIUFILT TPYIN
CnyGoxkue MLIUNB TPYAH

MBIl XBOTA
Mpigiup! GOKOBLIX CTEHOK

Ml XoHeUHOCT e
Mpunis: Bepxnelt KOHEYHOCTH
Munuip IieYeBOro Iosca
Mennunt cpoGoaHoil Bepx-
Heil KOHEYHOCTH
Menel nreya
Menmusl npenrUeYns
MBILLILBI KKCTH
MBIUTIET HIDKHEH KOHEYHoCTH
MBINUIIL TA30BOYO ToACa
Mpitiusl CEODOAHONH HITK-

HIBOTA Hell KOHEUHOCTH
Mepnnues mepeiael creixH Mot 6eapa
KUBOTA Mpiitpl roseHn

MBIWDUBL TPOMEKIOCTH Mprtinst ¢Tons
Musne auzdparMet Taia
MEuIiIE MOUSICACROM Ara-
dparnn
Menimis! roreBsl
MEMHSGECKHIE MBIUTIST
Kenateavlivie MBiLLol

My nen
TToBepXHOCTHLIZ MBIILLET BICH
Hannonoaspiutisie MBITUIGL IHCH
Monnoabaabiutibie MBEIULIbL HICH
'nyBGoKue MEILUBL UieH

B pa3HbIX 00/1acTsIX Tejla MBIIIIBI UMEIOT CBOM OCOOEHHOCTHU
cTpoeHus U GyHKIMU. B 00pazoBaHUM CTEHOK TYJOBUIIA pac-
I10JIAralOTCSI MBIIILBI JICHTOBUAHBIC, IIJIOCKME, C IIMPOKUMU
TOHKMMMU CYXOXMJINIMHN — allOHeBpo3aMu. B o0macTtu rojioBeI
JKeBaTelIbHbIe MBIIIIBL HAYMHAIOTCS Ha KOCTSIX, O0pa3yloIInx
OCHOBaHME 4Yeperia, a APyTUM KOHIIOM MTPUKPETIISIOTCS K HUX-
Hel yemocT. MUMMYecKre MBIIIIBL BIUIETAIOTCS B KOXY JIM1IA.
Ha xoHeuHOCTSIX pacronaramoTcsi, KakK NpaBUJIO, BEPETEHO00-
pa3HbIe MBIIIIBL C Y3KUMU, JIUHHBIMU CYXOXWINSIMU.

MbIbl TyJI0BHUIIA

Mpiuisl 1 pacuuy cUHbL. MBIIILIB COIMHBI MapHBIE, pac-
ToyiarafoTcd Ha 3agHEe MOBEPXHOCTH TYJIOBHINA, BOJM3U ITO3-
BOHOYHOI'O CTOJI0A — HA BCEM €ro IMPOTSKEHUM U MOApa3Ieisi-
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I0TCSI HAa IOBEPXHOCTHBIE U TIyookue (puc. 29). K moBepxHOCT-
HBIM MBIIIIAM OTHOCSITCS TOHKME U IIMPOKUE TpamneiueBul-
Hasl MBIIIIA ¥ IIMPOYaMIas MBIIIIA CIIMHBI.

Tpaneyuegudnasa moviuiya HAYMHAETCS HA 3aTBUIOYHOM KOC-
THU, BBIHOW CBSI3KE U OCTHUCTBIX OTPOCTKAX BCEX TPYAHBIX TO-
3BOHKOB. [lpukperuisiercss Mbllia K aKpOMUaJIbHOMY KOHILY
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Puc. 29. MBIIIIIBI CIIMHEL:

| — TpameleBUaIHAS MBIIILA, 2 — peMEHHAas MBIIIILA TOJIOBbI, 3 — 0O0JIb-
1ass ¥ Majiasi pOMOOBUIHBIC MBIIILBI, 4 — HUXHSS 3adHss 3y0uaTass MbIIILIA,
5 — MOSCHUYHO-TpynHas (acumst, 6 — HIMPOYAiIIas MBILILA CIIUHEI
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KJTIOUMIIBI, aKPOMUOHY M K OCTH JjonaTku. Ilpu cokpalieHuun
BCEl MBINIIIBI JJOTIaTKA MPUOINKAETCSI K MO3BOHOYHUKY. Bepx-
HsISl 4acTh MBIIIIBI TSIHET JIOTIATKy BBEPX W MeIMaIbHO, HU-
XHSISI — BHUA3 U MEIUATBHO.

Hlupouaiimas mvlwya cnunbl HAYMHAETCS IMTUPOKUM CYXO-
XUIMeM (almoOHEBPO30M) Ha OCTUCTBIX OTPOCTKAX IIECTH HU-
XKHUX TPYOHBIX, BCEX MOSCHUYHBIX MO3BOHKOB, I'peOHE MOJ-
B3JIOIIHOW KOCTU. [TogHUMasICh BBEpX W JlaT€paibHO, Y3KOE Cy-
XOXWJIME MBIIIIBI TTPUKPETUISIeTCs K TpeOHI0 Majaoro Oyropka
MJIeYEBOM KOCTH.

ITox TpameuyeBUAHONW MBINILIEH JeXaT OONbImas W Majast
POMOOBUIHBIE MBINIIBI U MBI, TOJHUMANIAS JIOMATKY.

Pombo6uoHble Mbluiybl HAUMHAIOTCSI HA OCTUCTBIX OTPOCTKAX
HUXXHUX IIEHHBIX MO3BOHKOB (Manas poMOOBUIHAS) U YEThI-
pexX BEPXHUX IPpyAHBIX (OOJiblIasi pOMOOBUIHAS) W MPUKPEIIS-
I0TCSI K MeIuabHOMY Kparo joraTtku. O0e MBIIIIBI TPpUOInKa-
IOT JIOIATKY K MO3BOHOYHWKY U TSIHYT €€ BBEPX.

Mbvuuya, nooHumarwas asonamky, pacriojaraeTcsi B 3aaHei
00y1acTH 1Ieu, HaYMHaeTCsl Ha MOIePEeYHbIX OTPOCTKAX YEThIpeX
BEPXHUX MIEHHBIX TO3BOHKOB, a MPUKPEIUISIETCS K BEPXHEMY
YOIy JIOTIATKX, KOTOPYIO MOAHMMAET MPU CBOEM COKpAIEHUU.

B cnenyrotmiem cioe sexaT BEpXHSIS U HUXHSS 3aqHUE 3y0-
YaThle MBIIILBI, TIPUKPETUISIONINECST K pedpaM.

Bepxuss 3a0mns5 3y6uamasn mviuiya HAXOOUTCS IO pOMOOBUI -
HBIMU MblmIaMu. OHa HAYMHAETCST Ha OCTUCTBIX OTPOCTKAX JIBYX
HVKHUX IIEHHBIX U IByX BEPXHUX IPYAHBIX TO3BOHKOB, CIIEAY-
€T JaTepajJbHO M BHU3 U Tpukpersercs Ko II—V pedpam.

Huocnsis 3a0mns5 3y6uamas mviuya TSXKUAT ITOA LI pOYai e
MBIIIIEH CIIMHBI, HAYMHAETCSI OHA Ha OCTUCTBIX OTPOCTKAX ABYX
HVDXHUX TPYIHBIX W JABYX BEPXHUX MOSICHUYHBIX MTO3BOHKOB, a
MPUKPETISIETCS K YeThIpeM HUXXKHUM peopaM. BepxHss 3amHss
3y0uaTasi MbIIIIIA TSTHET pebpa BBEPX, HUXXHSIS BHU3, B PE3YJIb-
TaTe yBEJIMYMBAETCS O0bEM I'PYIHOU KIETKU.

Tybokue mbiuiybl cnunbl PACIONAraloOTCs BO3JIE MMO3BOHOY-
HUKa Ha BCEM €ro IPOTSIKEHMU OT KpPecTla A0 3aThLIOYHOI
KOCTU. B 3T0li rpyrme MBI 6ojiee MOBEPXHOCTHO JIEXKUT MBITII-
11a, BBIMPSIMIISIONIAS TYJOBUINE, a TAKXKE PEMEHHbBIC MBIIIIIBI
TOJIOBBI U 1Ien. ['TyGxke, HEMOCPEACTBEHHO HAa MO3BOHOYHUKE,
pacriojiaraloTcsi KOpOTKHE ITOTepPeYHO-OCTUCThIE, MEXOCTH-
CThIE, MEXIIOTIEpEYHbIE, a B BEPXHUX OTAENax IIeu — Toa3a-
THIJIOYHBIE MBIIIIIBI.

Muiya, evinpamagiowas mynosuuje, TOJACTasT, MOIIHAsI, Ha-
YMHAeTCs Ha 3aJHEel MOBEPXHOCTU KPECTIa, OCTUCTHIX OTPOCT-
KaxX TTOSICHUYHBIX ¥ HVUXXKHUX TPYIHBIX TO3BOHKOB, 3aHEN Yac-

120



TU TPeOHSI TOAB3AOIIHON KOCTH, TTOSCHUYHO-TPYIHOU dacliuu.
Mpbl1iiia HampaBJsieTcsl BBEPX M MPUKPEIUISIETCS OTACIbHBIMU
MyYKaMu K OCTUCTBIM M TOMNEPEYHbIM OTPOCTKAM BbIlIEIEeXKa-
IIUX TTOSICHUYHBIX, TPYIHBIX M IIEHHBIX TTO3BOHKOB, yIJIaM pe-
0ep U COCLIEBUIHOMY OTPOCTKY BMCOUYHOW KOCTH.

Ilonepeuno-ocmucmasambluyyaHaXOAUTCS HAIMBILILIEH , BBITI-
PSAMIISTIONIEN TYJOBUINE, W MPEACTABISIET COOOM KOPOTKHUE
MbIIIIEYHbIE TTYYKHU, KOTOPble MMEIOT Hayajlo Ha IMOoIMepeuHbIX
OTPOCTKAaX MO3BOHKOB, WAYT KOCO BBEpPX B MeIMaJbHOM Ha-
npaBieHUU. bojee MOBEPXHOCTHbIE MYYKU MEPEKUABIBAIOTCS
yepe3 5—6 MO3BOHKOB, caMble IIyOOKHME — uepe3 OJWH I103-
BOHOK. [lomepedHO-0CcTHCTas MBIIIIA TPU IBYCTOPOHHEM CO-
KpalieHUu pa3rubaer MO3BOHOYHMK, MPU OAHOCTOPOHHEM —
HaKJIOHSIET €r0 U MOBOPAYMBAET B CTOPOHY.

CaMbIMU TIyOOKMMU MBIIIIAMU, KOTOPbIE COEAUHSIIOT CO-
OTBETCTBYIOIIME OTPOCTKU COCEJHUX TITO3BOHKOB, SIBISIOTCS
Medxcocmucmole, MejcnonepeyHvlie MbIIIbI, KOTOPble COCINHS-
10T COOTBETCTBYIOIIME OTPOCTKU COCEIHUX IMMO3BOHKOB.

Ha ypoBHe aTyiaHTO-3aTbUIOYHBIX COEAMHEHWI pacroJara-
I0TCSI TTapHBIE TOA3aThIIOYHbBIE MBIIIIBI, K KOTOPBIM MTpUHA/I -
JieXaT 6oabas U mManas 3a0Hue npsamble, a TAaKXKe 8epXHAs U
HUMICHS51 KOCble MbLULbL 20108bl. DTU MBIl YJaCTBYIOT B pa3-
rubaHuu (3anpoKUAbIBAHMU) U TTIOBOPOTE TOJIOBBI B CTOPOHHBI.

B 3anHeit obsacTy 1ien KHapyXku OT TJTyOOKUX MBIIII-pa3-
rubatesieil pacnoiaraloTcsl peMeHHble Mblulybl ueu U 20106bL,
SIBJISTIOIIIMECS UX pa3rubarensamMu. HaunHalOTCs 3TH MBIl HA
OCTUCTBIX OTPOCTKAX HUXHMX IIEHHBIX U BEPXHUX IPYIHBIX MO~
3BOHKOB, a MIPUKPETJISIIOTCS K MOMEPEeYHbIM OTPOCTKAM IIeit-
HBIX MMO3BOHKOB M K 3aTbIJIOYHON KOCTH.

Tlosepxnocmuas ghacyus cnunbTOKPbIBAETTPAIEIMEBUIHYIO
MBIIIIY W IIMpOoYailnyo Mbliy. [yOxe JeXUT HosACHUUHO-
epyOHas gacyus, OTAeNsIONIas TJyOOKWE MBIIIIBI OT MOBEPX-
HOCTHBIX.

Mbumpi 1 paciym rpyma. B rpyTire MbIIII Tpyiy BIACASIOT
MOBEPXHOCTHBIE MBILIIIBI, TPUKPETUISIONINECS] K KOCTSIM TLIe-
yeBoro mosica (OoJibpliasg M Majyiasli TPyAHbIE, MepeaHssl 3youa-
Tas M MOIKJIOUMYHASI MBIIILIbLI), U TJIyOOKWEe, WU COOCTBEH-
HbI€, MBILILBI TpyIu (HapyKHbIe U BHYTPEHHUE MeXpeOepHbIe
MbIIIbI). K MBIIIIaM Ipyau OTHOCST TakxKe nuadparmy. pya-
Hble Y MOAKIIOUMYHAS MBIIIIBI pacrojaraloTcsl Ha NepeaHei
TMOBEPXHOCTH IPYIM HUKE KITIOUYUILIbI, MIepeaHsIsl 3youaTast MbIIll-
11a — Ha 00KoBoI ee creHke (puc. 30)

bonavwas epyonas moiuiya, TpeyroiabHOM (OPMbI, HaUMHAET-
Csl Ha HapYXXHOM MOBEPXHOCTH KJIIOUMIIBI, TPYAWHBI U XpsIIeit
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Puc. 30. TToBepXHOCTHBIE MBIIIIILI TPYAU U XXUBOTA:

1 — Oosnbluasi rpygHasi MbILILA, 2 — MOAMBILIEYHAsl MOJOCTb, 3 — IIMPO-
yaiflasi MBIIIIA CIIWHBI, 4 — TepeaHssl 3y0uaTas MBIIIA, 5 — HapyxXHas
Kocasi MBbIIIIIA X1UBOTa, 6 — alOHEBPO3 HAPYXHOI KOCON MBIIIIIBI XHWBOTA,
7 — Tymo4yHoe KOJbllo, 8 — Oenas JMHUS XWBOTa, 9 — IMaxoBasl CBsI3Ka,
10 — moBEepXHOCTHOE TaxoBoe KoJibllo, 11 — ceMeHHOI KaHaTuK
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II—VIIpebep. ITpukpermIseTcsT MBIIIIA y3KAM CYXOKMITHEM K ITped-
HI0 00JIbIIIOTO Oyropka rie4eBoii KocTu. MBIl MPUBOAUT PYKY
K TYJIOBUIIY U BpalllaeT ee BHYTpb. [Ipu dukcupoBaHHOI pyke
MOoJHUMAET pedpa, paclIupsieT TPYIHYIO KIETKY.

Manas epyonas mbiuya 1eXUT 110, 60JbIION TPYAHON MBbIIII-
ueii. HaunHaetcst ona Ha [I—V peOpax, HampaBisieTcsl BBEpX U
JlaTepajbHO U MPUKPEIUIsieTcsl K KJIIOBOBUIHOMY OTPOCTKY JIO-
naTku. Mpblllia TSHET JONaTKy Bepea U BHU3, MpU (GUKCUPO-
BaHHOI JlonaTke MOAHUMAET pedpa, yJyacTBysl B aKTe BIOXa.

Tlookaouuunas mvluya pacroiaraeTcsl Mexay KIouuuein u
MEPBBIM PeOPOM, TSIHET KJIIOUMILY BHU3 M MeAUATbHO.

Tlepeonas 3ybuamas mvluya HaurMHaeTCcs 3yOllaMU OT IEBSITU
BEpXHUX pedep, HaMpaBiIsieTCs: K3aaAu U MEIUAIbHO U TIPUKpPETI-
JISIeTCS K MEAUATbHOMY KPalo JIOMATKM, BIJIOTh O HUXKHETO ee
yria. Mbllliia TSHET JONaTKy KIepeau, MoBopadyuBasi ee HUxX-
HU yron kHapyxu. [1pu duKcMpoBaHHOM JIoMaTKe MbIIiia Moj-
HUMaeT pedpa, yJacTBys B aKTe BIOXa.

Hapyorcnuvievi gnympennuemescpedepHole Ml pacrosnara-
I0TCS B MeXpeOepHbIX MPOMEXYyTKax B JABa ciosi. HapyxHbie
MBIIIIBI TOMHUMAIOT pedpa (akT Bgoxa), BHyTPEHHUE — OITyC-
KaloT pebpa (aKT BbIAOXA).

Huagpaema, nnu epyodobprownas npeepada, OTIAEISIONIAS
TPYAHYIO TIOJIOCTh OT OPIOIITHOM, MMeeT BUJL KyIlojia, oOpaleH-
HOTO BBIMYKJIOCTbIO BBepX (B IPYAHYIO MOJOCTb). MBbIlIEUHbIE
MyYKd €€ HAYMHAIOTCSI Ha TPYIUHE {epyduHHas uacmes), pedpax
{pebepnas uacms), TOSICHUYHBIX MO3BOHKAaX (MOSICHUYHAS
4acTh) — I10 HUXXHEM I'paHUIe TPYIHOM KJIETKU. 3aTeM MBbI-
LIeYHbIE TTyYKU MEPEeXOIsIT B INIOCKOE CYXOXUJIbHOE pacTsike-
HME, 3aHUMaloIlee CPEeIHIO YacTh nuacdparMbl, — 3TO €€
cyxoxcunvibiii yenmp (puc. 31). IlosgscHuuHas 4yacTh nuadpar-
MBI 00pa3yeT ABe HOXKHW — TIpaByl0 U JieBy1o. MenuaabHbIe
YacTW HOXEK OTpaHWUYMBAIOT JBa OTBEPCTHUS: 3aaHee — IS
aopThl, TIepeaHee — IJIs NMulleBoaa. B cyXoXuabHOM LIEHTpE
“MeeTcsl OTBepCTHE IJIsi HUXHEU moJioir BeHbl. Jlnacdparma
SABJSIETCS NbIXaTEeJIbHOW MBIINILEH, MPU COKpalleHUWU OHa
yIUIOIaeTCsl, OMyCcKaeTcsl, yBeJUYMBasi 00beM I'PYAHOM Mo-
noctu (akT Booxa). [Ipu paccmabieHuu nuadgparMbel OHA IO~
HUMaeTcsi, 00beM TPYAHOU MOJOCTU MPU ITOM yMEHbIIAeT-
cs1 (aKT BBIIOXA).

@aciy TTOKPBIBAIOT MBITIIEI Tpyau. [losepxrHocmuasn gac-
yus epyou NEeXUT Ha OOJIBIIION TPYyIHOW W TiepeaHel 3yOuaToit
Mblax. Iaybokas ¢hacyus obOpasyeT Biarajuiie Ajsi Majoi
TPYOHOW Y TMOAKIIOUMYHOU MBINIIL, OHA Xe TMPUIEKUT K Ha-
DPYXHBIM MeXpeOepHbIM MbllIlaM. BHYTpeHHIOI0 TOBEPXHOCTD

123



\\“ ff,,,
\ \ 4 ,

!15!
= f!//f'éw.

| o : . _E A=‘ i
LN -

: //A//f nu'mm Vi
In "ﬂﬂ
'mt\

e iy
—
freeocoveym—

13 ,,
i 41 , :

12 it i1

]

~ R \ T
SN

——

B o e T S

Puc. 31, Iuadparma u MblIILbI 3aJHENH CTEHKU XHUBOTA!

| — CYXOXWJIbHBIN IIEHTP, 2 — OTBEPCTHE HUXKHEW IMOJIOW BEHBI, 3 —
MUILEBOHOE OTBEepCTHE, 4 — MenuanabHasl QTyroodpasHasi CBs3Ka, 5 — aop-
TaJIbHOE OTBepCTHE, 6 — JieBash HOXKa Auadparmbl, 7 — KBaapaTHas MbILILA
MOSICHULIBI, 8 — MaJiasl MOsSICHUYHAsI Mblllla, 9 — 0ojbliasi MosSICHUYHAs
Mbilnia, 10 — momB3momiHast Mmbimma, 11 — moas3momrHas dacous, 12 —
HapyXHas 3amvparesibHasi MbIIIa, 13 — MOAB3HOLIHO-TIOSICHUYHAS MBIIIIIA,
14 — mpaBas HoxKa nuacdparmbl, 15 — narepanbHas IyroodOpa3Hasi CBsI3Ka
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IPYAHBIX CTEHOK MOKPbIBAET BHYTPUTPYyIHas ¢haciiusi, KoTopasi
MpoAO0JIKAeTC Takxke Ha auadparmy.

Junadparma peGeHKa CyIIECTBEHHO OTJIMYaeTCs OT auad-
parmMbl B3pOCJIOro 4yesoBeka. Y He AbIIIaBIIEro HOBOPOXIEHHO-
ro pebeHka nauadparma pacrosiaraeTcsi Ha ypoBHe 7-TO Tpyi-
HOro TMO3BOHKAa. Y HauyaBIIEro IplilaTh pedeHKa auadparma
omyckaetcs 10 VIII rpygHoro mo3BoHKa, y rofoBajioro pedeH-
Ka — 1o X, y narmietHero — po IX, B 13 jeT ycTaHaBIMBaeTcs
Ha ypoBHe XII rpymHoro mo3BOHKA.

®opma nuadparMbl HAUMHAETCS CKJIAbIBATbCS HA TPEThEM
romy Xu3Hu. [1pu AbIXaTeJbHBIX IBMXEHUSIX AuadparMa y HO-
BOPOXIIEHHOrO0 pebeHKa MOJHMMAeTCs M OIyCKaeTcs B Ipe-
nIenax oT BepxHero kpas IV pebpa, mo HuxkHero kpas VI pe0-
pa, y B3pocyioro 4yeinoBeka — or V mo VI pebpa, y cTapbix
moneit — po VII—IX pebep. Y MyxXuuH pa3max ABUXEHUN
nuadparmpl Oosibllle, YeM Y KEHIIMH, y MOJOIbIX OOJIblile,
YeM y CTapuKOB.

Mbnmnipt ¥ ¢aciyum xkuBoTa. Kueom — 3TO 4aCTh TYJTOBU-
11a, pacmoJOXeHHasi MeXIy rpyabio U tazoM. [losocTbio Xu-
BOTa SIBISIETCSI OprowiHas noaocms (MOJOCTh XUBOTA), CTEHKU
KOTOpPOl oOpa3oBaHbl BBepxy AuadparMoil, BHU3Y KOCTSIMU
M MBIIIIAMU Ta3a U Ta30BbIM JHOM (IIPOMEXHOCTbIO). 3al-
HIOIO CTEHKY 00pa3yloT MO3BOHOUYHBINA CTOJIO WM MapHasi KBaj-
patHasi Mblliua nosicHuubl. [lepenHsis 1 60KOBbIe CTEHKU 00-
pa30BaHbl TakXe MapHbIMU MbIIILIAMU U UX dacuusIMu. ITo
MapHble Hapy>XHasi U BHYTPEHHSISI KOChle, MoIepeyHast v mpsi-
Masl MBIl KABOTA.

Hapyscnas kocas mviuya sxcueoma, MUpoKasi, TOHKasl, Ha-
ypHaeTcs 3y0llaMuM Ha BOCbMM HUWXXHUX pedpax, OTKyna clie-
JIyeT BrOeped W BHM3. MbIlIla MPOAOJKaeTCs B IIMPOKOE Cy-
XOXuiune (anmoHeBpo3), KOTOPOe MPUKPEIUISIeTCs K TI'PeOHIo
MOJAB3IOIIHON KOCTH, JIOOKOBOMY cuM(du3y, B yuactke mexmy
nepeaHeil BepXHEW OCTbIO U JIOOKOBBIM OYropkKoM amoHEBpO3
HapyXXHOI KOCOW MBbIIIIBI XWBOTA MOJBOpayMBaeTcs, obpa-
3ysl MaxoBylo (mynaptoBy) cBs3Ky. [lo cpeaiMHHON JMHUU Tie-
pelnHell OpIOIIHOM CTEHKU allOHEBPO3 HApYKHOM KOCOM MBbIII-
IIbl XXMBOTAa COENUHSIETCS C TAaKUM XK€ CYXOXUJIUEM ApYyrou
Hapy>XHOM KOCOI MBIIIIIbI, e OHU 00pa3yloT TaK Ha3bIBaEMYIO
Oeayro AuHUK0 MHcueoma. ATa TUHUSL TIPOCTUPAETCS OT MEUYEBUI-
HOTO OTPOCTKAa 0 JOOKOBOTro cumdusa.

B HekoTophIX ciyyasix (MOBBIIIEHHOE BHYTPUOPIOIIHOE JAaB-
JIeHUe, HalpuMep MpHU 3aropax) COeNMHUTEIbHOTKAHHBIE BO-
JIOKHa, oOpasylolne Oeylo JIMHUIO XUBOTa, MOTYT pacciau-
BaThCsl, 00pa30BbIBATh Y3KKeE 1IeIU. B pesynbraTe 3TH yyacTku
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SIBJISIIOTCS CJ1a0BIMM MECTaMM, M 3[eCh MOTYT 00pa30BBIBATHCS
IPbIXKU OeJol TUHUM XXKUBOTA.

I[IpuMepHO Ha cepennHe O€NOil TMHUM MMEETCS HYHOYHOE
Koabyo (TyTNOK), 3aKPHITOE COCAUMHUTEIbHOW TKaHblO. Y 3M-
OpMOHOB, IUIOAOB Yepe3 ITYIIOYHOE KOJIBIIO IPOXOISIT KPOBE-
HOCHBIE cocyabl (Imymnmo4Hbie). ITyImoyHoe KOIbLo TaKXKe MOXET
OBITH MECTOM 00pa30BaHUS MYMOYHBIX I'PHLK.

Buympenuss kocas moliuya ycueoma pacriojaraeTcs 1o Ha-
pyxHoii. OHa HauMHaeTCs Ha MOSICHWYHO-TPYIHON dacium,
rpeOHe TOAB3MOIIHON KOCTH, MaXOBOU CBSI3KE W HampaBJsieT-
cs BIIeped M BBepX. 3agHUe MYYKU KOCOM MBIIIIIBI XKMBOTA IIPHU-
KPEIUISIIOTCS K XpsilllaM HUXXHMX pebep, a ee IIMPOKUIl aro-
HEBPO3 yJacTBYeT B 00Opa3oBaHUM OeJIol JMHHUU XUBOTA.

ITlonepeunas moimya xcueoma JIEKUT B TPETbEM CJIO€, IO
JIBYMsI TIPEABIAYIIMMHA KOCBIMU MbIlIaMu. OHa HaYMHAeTCs Ha
BHYTPEHHEII ITOBEPXHOCTH IIECTH HMXHUX pedep, IMOSCHUY-
HO-TpyIHO# dacuuu, rpedbHe MOAB3IOLIHON KOCTU U IMaXOBOM
cBsi3Ke. MBlIIIa HampaBiIsieTCs BIepeld, MPOIOKaeTCs B 1M -
pOKMIii alloHeBpO3, BILIETAIOUIUICS B Oe/lyl0 JIMHUIO XXUBOTA.

IIpsamas mbluya ncusoma paciiojiaraetcst COOKy OT IepeaHeii,
CpeIVHHOM NUHUMU (0eI0il TMHUU XUBOTA), IyYKH €€ MMEIOT
BepTUKaAJIbHOE HampasieHne. HaunmHaeTcs MBIIIa Ha MEYEBHUI-
HOM OTpPOCTKE TpyauHbl, xpsinax V—VII pebep u mpukpens-
eTcsI K JIOOKOBOMY T'peOHIO M JTOOKOBOMY cnmMpu3y, MpIed-
HbIe ITyYKU IIPEPHIBAIOTCS TPEMS-YETHIPbMS CYXOXWIbHBIMH
nepembldkamMu. W mpaBas u jeBasl IpsSIMBbIE MBINIIIBI KMBOTA
pacroJsiaraloTcsl Kaxnaasi B CBOEM IMPOYHOM CYXOXWIbBHOM JIOXKe
{erazaruwe npsmoti moluybl Jcueoma), 0Opa3oBaHHOM aITOHEB-
poO3aMM Hapy>KHOI ¥ BHYTPEHHEM! KOCHIX M MOIEPEYHON MBIIIILI
JKMBOTA.

ITpsiMble MBIIIIBI )KUBOTA TSIHYT IPYIHYIO KJIETKY BHU3, CTHU-
Oator TynoBuie. Kochble MBIIIIBI XWBOTA TaKKe€ HAKJIOHSIOT
TYJIOBUIIIE BIIEpE], YUYaCTBYIOT B ITIOBOPOTaX €ro BIIPaBO U BJlie-
BO U B IBIXaHUM, MOCKOJBKY IPUKPEILISIOTCS Ha pebdpax.

Keaodpamnas mbiuya nosichuybl pacriogoxeHa cOOKy OT Mo-
SICHUYHOTO OTZAeJIa I03BOHOYHMKA (cM. puc. 31). OHa ydacTByeT
B 0oOpa3oBaHMU 3amHell OplolmrHOM cTeHKU. HauwmnHaerca srta
Mmbimra Ha XII pebpe, momepedHbIXx oTpocTkax I—IV mosc-
HUYHBIX TTO3BOHKOB, a MPUKPEIIAETCS K IPeOHIO MOAB3IOII-
HOM KOCTU U TOIIEPEYHBIM OTPOCTKAM IOSCHUYHBIX ITO3BOH-
KOB. DTa MBIIILIA TPU COKPaAIlEHUU HAKJIOHSET MTO3BOHOYHUK B
CBOIO CTODOHY.

MBIIIIIBI XXMBOTA, YYACTBYSI B IOCTPOCHUHU €r0 CTEHOK, IMpHU
CBOEM COKpAaIllcHUM ITOBBIIIAIOT 8HYMPUOPIOUIHOe OaéieHue, 9TO
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BaXXHO U151 YAEPXWBAHUS BHYTPEHHUX OPTaHOB B UX €CTECTBEH-
HOM TIIOJIOXKeHUU. BHYTpUOpIOIIHOE OaBjeHUE CIIOCOOCTBYET
OTNOPOXHEHUIO KUIlIeUHUKA (aKT JedeKalnu), MOUYeucIycKa-
HUIO, a Y XEHIIMH — W3THAaHWIO M3 MaTKW IJIoAa MPU poaax.
B cBa3u ¢ aTUMU QYHKIIUSMU MBIIIIBI XXUBOTa 00pa3yloT Tak
Ha3bIBaeMbIOprouwiHolinpecc.

®daciuu K1MBOTa MOKPHIBAIOT HE TOJbKO OTAEIbHbBIE MBbIIII-
1Ibl OPIOITHBIX CTeHOK. CHapyXu, CO CTOPOHBI TTOAKOXKHOMW KJIeT-
YaTKU, UMEETCSl Ho8epXHOCmHAs ¢hacyus, KOTopasi MOKpbIBaeT
HapYXXHBIM CJI0 MBILII] XKUBOTA, SIBJSISICh MPOJOJKEHUEM I1O-
BepxHOCTHOM (pacuuu rpyau. Co cTOpPOHbBI OPIOLIHON MOJIOCTU
CTEHKU XMBOTA BBICTUJIAET GHYMPUOprOWHAL acyus.

B cTeHKax XuWBOTa, B CBSI3U CO CJIOXHBIM UX CTPOCHUEM,
UMeEIOTCSl clabble MecTa, Te MOTYT OOpa30BBIBATbCS T'PBIXM.
D10 Oenast TMHUS XUBOTA, MYMOYHOE KOJIbIIO, a TAKXe IMaxo-
BbI1 KaHaJl.

[laxosvili kanas, VMEWIIMNA BUI IIEAU, HaXOAWUTCS Haju
MaxXoOBOUW CBI3KOW, KOTOPAS CIYXUT HUXHEN CTEHKOW 3TOrO
kaHana. [lepeaHeit cTeHKON MaxoBOro KaHaja SBASETCS HUX-
HSS1 4aCcTh allOHEBPO3a HAPYXKHOU KOCOW MBINIIIBI XKMBOTA.
BepxHsis cTreHKa oOpa3oBaHa HUXHUMM My4yKaMU BOJIOKOH
BHYTPEHHEN KOCOU U MOMepeyHOW MBI XKWUBOTA, a 3aIHIS
CTeHKa TTonepeyHoi ¢acumeil — 94acThi0 BHYTPUOPIOITHOMN
acuuu. [InuHa maxoBoro kaHajga okKojo 5 cM. Co CTOPOHBI
OPIOIIHOM IIOJIOCTU HMEETCS eayboKoe {eHympeHHee) Nnaxo-
60e K04blj0, KOTOPOE pacrojlaraeTcsl Ha 2 CM BBIILIE MaXOBOW
CBSI3KU, MPUMEPHO Haa ee cepeauHoi. [logepxnocmmuoe na-
X060€ K01bU0 HAXOAUTCS Had MEOUATbHOU 4YacThio MaxXOBOU
CBSI3KM B IIEJW MEXIY PAacXOXICHWEM BOJOKOH HapyXHOU
KOCOUW MBIIIIBI XWUBOTa. Uepe3 MaxoBbI KaHal y MYXUYUH
MMPOXOIUT CEMEHHOW KAaHATUK, y KEHIIUH — KpYrjiaas CBSI3-
Ka MaTKH.

MBIl Ta30BOTO AHA (TIPOMEXHOCTH). [IpomescHocmuio, i
ma3zoevim OHOM, HA3BIBAIOT MBIIIEYHO-(pacluaJIbHYIO IIja-
CTUHKY, 3aKPBIBAIOINIYI0 BBIXOA W3 MaJIOTO Ta3a, HUXHIOK €Tro
aneprypy.

IIpomexHOCTh, UMeIIas GopMy poMOa, orpaHUYEHaA CIIe-
penu 100KOBBIM CUMGU30M, ¢ OOKOB — CeJaJUIIHbIMU Oyrpa-
MU, C3aIM — KOMYUKOM. JINHUS, COeAMHSIONIAs CeAaTUIIIHbIe
OYyIpbI, pa3nessieT MPOMEXHOCTh Ha ABE TPEYTrOJbHOU (POpMBI
obsacTu.

IlepenHiol0 00J1aCTh HA3BIBAIOT MO4eN04060l duagdpazmoli,
a 3ajHIol — duagpaemoli masa. Yepes ModeronoByio nuad-
parMy y MYX4YUH IMPOXOAUT MOYEUCTYCKATEAbHBIA KaHal, y
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XKEHIIMH — MOYeuCHycKaTeIbHbII KaHal U Biaranuine. Yepes
auracdparMy Tasa IPOXOAUT KOHEUHBIN OTAET MPSIMO KUIIKH.

M mouenosnoBasg nuadparma, u nuadparma taza oopasona-
HbI IBYMSI CJIOSIMM MBIIIL U ITOKPBIBAIOIINMHU UX (aCLIUSIMU.

Y ouagpaemsr maza B IOBEPXHOCTHOM CJIOE, IO KOXEH U
IMOBEPXHOCTHOI (pacLueil, HaXOAUTCS KOoIblicoOpa3Has Helap-
HAast MBIIILA — HAPYICHbLI COHCUMAmMenb 3a0He20 npoxoda, IIpo-
M3BOJIbHASI MBINILA, 3aKPbIBAIOIIAast BBIXOI U3 MPSAMOI KUILIKH,
Bo BTOpOM, TITyOOKOM CJiO€ pacliojaraeTcst TpeyrojabHou (op-
MBI HapHasi MblUYA, NOOHUMAIOWAA 3a0HUIH npoxod. MBIIIIA HA-
YUHAETCS Ha BHYTPEHHEN MOBEPXHOCTU CTEHOK Ta3a, CITyCKa-
€TCS BHU3 U BIUICTACTCSI B KOHEUHBINA OTAE MPSIMOM KMIIKH.
O06e MBIIILBI, TOJHUMAIONIUE 3aJHUI MPOXOJ, OKPYKAIOT HUX-
HIOIO YacTh MPSAMOI KMIIKKM B BUJAE BOPOHKHU. 3agHUI OTIAEI
nradparMbl Ta3a JOIMOJHSIET KOIMUMKOBAST MBIIILA, HAUWHAIO-
masics Ha CeNaJMIIHOM OCTU M MPUKpEeIUIsTiomascs K Kpako
KOIMMYMKA M BepXyllIKe KpecTia.

ITo Gokam OT 3agHEro mpoxoja paclojaraeTcs 3amoJHEH-
HOE XXMPOM I1apHOe YIIIyOJeHrue — CeNaIUIITHO-TIPSIMOKHIIEY-
Has sIMKa, BepIIMHA KOTOPOI HaIlpaBjieHa B CTOPOHY MaJloro
Ta3a. JlarepajabHOI CTEHKOU SIMKU SIBJISIETCSI MOKpPBITast (haciu-
el BHYTpEHHSISI 3alMpaTe/ibHasi MbIIILA 1 CeAalUuIIHbIA Oyrop.
MenuanbHOM CTEHKON CIIY>KUT HapyXXHasl IIOBEPXHOCTb MBIIII-
1Ibl, MOJHUMAIOIIEN 3aIHUI TTPOXOJ, MOKPbITash HUXHEN dac-
uuei nuacdparmbl Tasa.

Mouenonosas duaghpaema TakKe MMeeT ITOBEPXHOCTHBI U
1yOOKHUiA ciiou MbllI U (pacuuu. B moBepxHOCTHOM ciioe pac-
M0JIaraloTCsI MapHbBIE NOBEPXHOCMHASA NONEPEeUHAst MbLUUA NPO-
MEeJCHOCMU, & TaKXKe AYKOGUUHO-2YOuamas u ceoaluuyHo-neue-
pucmas Moluiybl, KOTOPbIE CIIOCOOCTBYIOT 3PEKIMM II0JIOBOrO
YyjeHa WiIn Kiaurtopa. JIyKOBUYHO-TyOUYaTast MbIIILA Y MYXYMH
OKpyXaeT JIYKOBHUILy M Ty04yaToe TeJI0 TOJOBOro YjieHa, a y
KEHIIMH — BXxoJ Bo Biaranuiie. CepalulHO-TelepucTas
MBIIIIa, HAUMHASCh HA CeJalUIIHOM Oyrpe, BILJIETAETCS B Me-
LIEPUCTOE TEJIO IMOJIOBOrO 4WieHa y MyXYMH WJIM KJIMTOpa — Y
KEHIIMH. B r1y0okoMm cioe Mo4YernoyioBoi auacdparMbl Haxo-
JSITCS HeMmapHasl MblIIIA — cuHKkmep {HapyicHbLil) Moyeuchnyc-
KameabHo20 KaHaAa Y TIapHasl 21y60Kas NonepeuHas Mbludd npo-
MedcHocmu, HaYWHAIasIcsl, KaKk U OJHOUMEHHAsT MMOBEPXHO-
CTHasI MBIIIIIIA, HA BHYTPEHHE MTOBEPXHOCTU CeAATUIIHON KO-
ctu. ToHKME TIOCKME CYXOXWINS IIPaBOi U JIEBOM MOIMepey-
HBIX MBI BIUIETAIOTCS B CYXOXXWJIBHBIA LIEHTP HPOMEXHO-
CTH, pacliojaraloiuicss MexIy Hapy>KHBIMU MOJOBBIMU Opra-
HaMM Crepear W 3aJHUM IPOXOIOM C3aIu.
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Mpbliibl TPOMEXHOCTU CHAPYXU TOKPBITHl HOGEPXHOCHHOU
hacyueii npomedxcHocmu, SIBISIIOLUICKCS NPOAOJLKEHUEM OOILei
MoJakoxHo# dacuuu. Kpome 3TOro, MbIlIibl, MTOJHUMAIOLINE
3alHUN TPOXOJ U ero CHUHKTEP, 3aKITIOUEHBI MEXIY HUNCHel
U gepxHell pacyusmu duagpaemol masza. I''rybokue momnepeuyHblie
MBIIIBl TPOMEXHOCTH U COUHKTEpP MOYEHCIyCKaTeJIbHOTO
KaHaJla TMOKPBIThl HudCHell U eepxHell hacuyuamu Mouenonosoi
ouaghpaemot.

Mexnay nepeiHUM KpaeM MOYEINoJoBoi quadparmMbl U J00-
KOBBIM CUM(}DU30M MMeeTcsl y3Kasl 1ejb, 4epe3 KOTOpYIo M3
MOJIOCTH Ta3a K Hapy>XKHbIM TOJIOBBIM OpraHaM IMpOXOoJsT Kpo-
BEHOCHBIE COCY/Ibl U HEPBHI.

Mbpipsl ¥ (pacuum rojioBbI

Mbninip roJioBbl C Y4ETOM UX PACTIONOXEHUS U QYHKIUHA
MOAPA3JEISIOT Ha IBE TPYIIbl: MUMUUYECKUE MbIUUbL U JHCe8a-
menvHble Mbluiybl (puc. 32).

MumuyecKue MbIINIBI, VW MBIIIIBI TU1IA, PacIiojaraloTcs
MoJ KOXei UM TpyNInupyloTcs B BUJAE CXUMATeNeld W pacuiu-
puTesieil BOKPYT POTOBOTO M HOCOBBIX OTBEPCTUU, TJIA3HWUII,
Hapy>XHOro ciyxoBoro rnpoxoja. I[loBepxHocTHOU daciuu
MUMUWYECKUE MBIIILILI HEe MMeloT. HaunHaroTcss MumMudeckue
MBIl Ha KOCTSIX Yeperna M BIUIETAIOTCS B COCNMHUTEIbHO-
TKaHHYIO OCHOBY KOXMH. [Ipu cBoeM coKpalleHud MUMHUYEC-
KWe MBIIIbI CIBUTAIOT KOXY, U3MEHSIOT ee penbed, obpasy-
10T SIMOYKM, 00pO3/bl, CKJIaAKUA. TakuM 00pa3oM MBIIILLI pop-
MUPYIOT CJIOXHBIE BbIPA3UTEJNbHbIE NBUXEHUS JULIA — MUMU-
Ky. MuUMu4yecKue MBIl 3aKPhIBAIOT U OTKPBIBAIOT OKpPYXKae-
Mble UMW OTBEPCTHUS, OHU COKpAlllaloTCsl B OTBET Ha UMIMYJb-
ChI, TTOCTYIAIOIIWE IO JIMI[EBOMY HEPBY U3 TOJIOBHOTO MO3ra.
®opMupyromasics Mpyu 3TOM MHUMHUKA OTpaxkaeT pas3inyHbIe
9MOIMOHAJIbHBIE COCTOSIHUS, TIEPEKUBAHUSI — PAaJOCTh U rope,
00Jib U CTbIJ, BHUMaHUe U Haxexnay. COOTBETCTBEHHO pacmo-
JIOXKEHUI0 MUMUYECKNE MBIIIIBI (MapHbIEe) MOAPA3ACSIIOT Ha
TPYIIIbl: MBILILIBI CBOJA YEpena; MbIIILIbI, OKpYXaloliue rja3-
HYIO IIeJIb; MBILIIBI, OKPYXXaIIe HO3IPU (OTBEPCTUS HOCA);
MBIIIBI, OKPYXalolllie OTBEPCTHE PTa; MbIIILbLI YIIHOW pa-
KOBUHBI.

Haouepennas mviuuya nMeeT nBa Oploiika (JJOOHOE M 3aThI-
JIOYHOE) U MEXIy HUMU OOIIMPHBIN HaduepenHoil anoHegpos,
MPOYHO CPOCHIUIACS C KOXEei BOJOCUCTOI YyacTu royioBbl, C Hall-
KOCTHUIIE! KPBIIIM Yeperna MbIIIIa COeAUHSIETCs phIxIo. 3a-
mblL104HOe OpHWKO HAYMHAETCS Ha HauBbICUIEH JUHUM 3aThl-
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Puc. 32. MbImusl ToJIOBH U Iieu. Buj cripaBa:

1 — CyXOXWIBHBII IIJIeM (HamgdeperrHol alloHeBpo3), 2 — JJ0OHOe OPIOIIKO
3aTBUJIOYHO-TOOHOW MBIIIIIBI, 3 — KpyroBas MbIlla ria3za, 4 — Mblllla,
MOIHUMAlOILasi BEPXHIOO Ty0y, 5 — MbllILIA, TOAHUMAIOLIAs Yyroi pra, 6 —
KpyroBasi MbIIIIlia pra, 7 — OOJbIIasl CKyJIoBasi MBIIIA, 8 — MBIIIIA, OIyC-
Kalollasi HIKHIO TyOy, 9 — MbIlia, omyckatomas yron pra, 10 — wmbimia
cMexa, 11 — moakoxHasi MbIIILA Ieu, 12 — rpyIuHO-KIIOUYNYHO-COCIEBUA-
Hasl Mbla, 13 — TpaneuweBMIHash Mbllia, 14 — 3amgHss ylIHas MbIIILA,
15 — 3aTbII0OYHOE OPIOIIKO 3aTHIJIOYHO-JIOOHOUW MBIIIIBEI, 16 — BEepXHAS yIII-
Hasl MBIIILA
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JIOYHOM KOCTHU, 100HOe Oprowiko BILJIETaeTCs B Koxy j6a. Ilpu
COKpallleHUH JTJOOHOTro OpIoliKa MOAHUMAIOTCSI OpOBU U 00pa-
3YIOTCS IONepedYHble CKIaAK/A KOXHU J10a (MBIIIIA YIUBICHMS,
BOMPOCUTEIHFHOTO BHUMAaHMS ). 3aTbUIOYHOE OPIOIIKO TSTHET BCIO
MBIIIIITY K3aaM, pasliaxKuBaeT CKJIAagKKW Ha JIOy.

Mbuuya, cmopuwuearouyas 6poss, HaXOIUTCS B TOJIIIE OpO-
BU, HAYMHAETCSI HA HOCOBOW 4acTU JIOOHOW KOCTHU, BILIETAETCS
B KOXy OpoBu. [Ipu IByCTOpOHHEM COKpAIleHUU 3TU MBbIIILIbI
cOnmmxalT 0poBH, HOPMUPYIOT MUM OOJIM, CTpamaHUs, yIpio-
MOCTH.

Kpyeosas mbiuya enaza (MbIlIa, oKpyxXaroiias ria3HyIo
1IeIb) 00pa3oBaHa KPYTOBBIMU ITyYKaMU, OKPYKAIOIIMMMU IJIa3-
HUILY {eAa3HUYHAS 4acmb), BIUICTAIOIIUMMUCS B KOXY BEK {6exo-
6as yacmb) M MPUKPEIUISIONIUMUCS K CIE3HOMY MEIIKY {cae3-
Has yacmy). Tlpn cBOoeM COKpallleHWHM MBIIIA CMBIKAET BEKH,
3aXXMypMBaeT IJIa3a, CIIOCOOCTBYET OTTOKY CJIE3Bl B HOCO-CJIE3-
HbIM KaHaJ.

Mbuuypt, okpyscarougue Hocogbleomeepcmus, HAAMHAIOTCSI HA
nepeaHed MOBEPXHOCTU BEPXHEM YEIIOCTH, BIUIETAIOTCS B KPbI-
JIO ¥ XpSIIEBYIO YacTh CIIMHKM HOCA. ODTHU MBIl CYXKMBAIOT
HO3JIPH.

MBIIbl, OKpyXKamollle OTBEpCTHE pTa, O0Opa30BaHHI pa-
JUAapHO OPMEHTUPOBAHHBIMMU T10 OTHOIIEHUIO K POTOBOM IIEIU
myYkaMu (pacIIMpUTEISIMUA) U IIyYKaMH, PACIIOJIOXCHHBIMU B
toimie rydo (cxkmmarensgmu). OIHM pacIIUPUTESIM HAXOISITCS
BEBIIIIE POTOBOM ILEH {Mblilbl, NOOHUMAIOWUE Y201 pMd, 8epxX-
HI0H0 2Y0y, CKY/A08ble Mbluilybl). DTN MBIl (DOPMUPYIOT MUM
VJIBIOKM, cMexa. JIpyrue MbILILbL JieXaT HUXE POTOBOW LIEnn
{MbLYbL, OnyCcKarouwue Y201 pma, HUMCHION 2y0y). 31ech Xe Ha-
XOIUTCS TTOA00POIOYHAsI MBIIILIA, BILIETAIOMIASICS B KOXY ITO/I-
Ooponaka u oOpasyroliast 31eCh IMOUKY.

Illeunas mviumya, obOpasyiollasi MBIIICYHYIO OCHOBY ILEKU,
HauyMHAaeTCs Ha 3aJHUX YacTSIX BEpXHEH M HMXKHEM YelocTei,
TakXe BIUJIETAETCS B KPY208yl0 Mbluiyy pma. DTa MblIIA y4ya-
CTBYeT B aKTe€ COCaHMS, IPOIBMXKEHUM ITMIIEBOTO KOMKa K
[JIOTKE, HampsiraeT 1IEKy, B CBSI3W C YeM IMOJydyuyia Ha3BaHUE
MBILIIBI TpyOaueit. Pacyus uieuHoli Mbiuilbl C3aAV CPACTAETCS C
aIBEHTULIUEN TJOTKMU.

K MuMHUYeCKUM MBIIIAM OTHOCSITCS PYAUMEHTApHBIE Mblili-
Ubl YWHOI pakogunvl (TIEpemHsIsl, BEPXHSS W 3adHSST YIIHBIE
MBIIII[BI), XOPOIIIO Pa3BUThIC Y KUBOTHBIX, LMIUPOKAsT MI0OCKas
NOOKOJCHAs MbliYa uled N IPYTUE.

KesareJbHble MbIINIBI OOPa30BaHbl YETHIPbMSI TapaMU KO-
POTKMX, TOJCTBHIX, CHJIBHBIX MBIIII, HAaYMHAIOIINXCSI Ha KO-
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CTSIX OCHOBaHUS 4yeperia U MPUKPEIUISIOIIUXCS K €IMHCTBEH-
HOM MOABMXHOM €ro KOCTM — HUXKHEM 4eqroCTH. JIBe MBILIILIbI
pacrnoJjiaraloTcsl IOBEPXHOCTHO (COOCTBEHHO XXeBaTeJbHasl U
BUCOYHAsI) M JBE HAXOIATCS IJyOOKO, MEIMajJbHO OT BETBU
HUKHEMN YENIOCTU, B MOJABUCOYHOM SIMKE.

Kesamenvras mbiuya HadMHAETCS Ha CKYJIOBOI ayre, cie-
JyeT BHU3 U K3aJu U MPUKPETUISIETCS K HaApY>KHOW MOBEPXHO-
CTU yIJIa HUXKHEN 4eJroCcTU. MBplIla MogJHUMAaeT Yrojl HUXHeR
YeJI0CTH, YYaCTBYSl B aKTe XKeBaHUS, pa3MaJibiBaHUST MMUIIU.

Bucounas meiuya, 1pokasi BBepxy U y3Kas BHU3Y, HaUMHa-
eTcsl Ha OOKOBOI MOBEPXHOCTU MO3TOBOTO 4epera, 3aroHsIs
BCIO BUCOYHYIO SIMKY, a MPUKPEIUISIETCS K BEHEYHOMY OTPOCT-
Ky HUDKHEH 4emocTy. MBIIiia AefCcTBYeT Ha TiepeaHue 3yOhl (pe3-
IIbI, KJILIKK), B CBSI3M B UeM €€ Ha3bIBAaIOT KyCalOIIeil MBIIILICH.
3agHKWe MyYKHA 3TOW MBILIBI TSHYT HUXKHIOIO YETIOCTh Ha3al.

Meduanvuas kpblaosuonas mviuiyya HAIMHAETCS B SIMKE KPbI-
JIOBUTHOTO OTPOCTKA KIMHOBUAHOW KOCTU, UAET BHU3 U K3aIU
WU MPUKPEIUISIETCS K OMHOMMEHHOM OyrpMCTOCTHM Ha Meauallb-
HOI MOBEPXHOCTHU yIJla HUXXHEU YeNoCTU. DTa MBbIIIA MpU-
JKMMAaeT KOPEHHbIE 3yObl HUXKHEM YeJIFOCTU K BEpXHEN, yJacTBYeT
B aKTe XeBaHUsI, KaK U COOCTBEHHO XeBaTeIbHasl MBIIIIIA.

Jlamepanvuas KpblaoeuoHas Muiulya pacriojiaraeTcs B IOABU -
coyHoi1 amMKe. HaumHaeTcsa oHa Ha 3aAHE MOBEPXHOCTH Oyrpa
BEpXHE 4YEIIOCTU M Ha KPbUIOBUIHOM OTPOCTKE KJIMHOBWI-
HOM KOCTU. MBIIIEUHBIC ITYYKHM UAYT HA3ad U MPUKPETUISTIOTCS
K MBIIIEIKOBOMY (CyCTaBHOMY) OTPOCTKY HMKHEI 4YEIIOCTH.
I1pu 1ByCTOPOHHEM COKPAILlEHUU 3TUX MBILIL HUXHSISI 4eJIIOCTh
BBIIBUIA€TCS BOEpeld, MPpU OJHOCTOPOHHEM — MOBOpPaYyMBaeT-
Csl B IPOTUBOIOJIOXKHYIO CTOPOHY.

PacnionioxxeHue xeBaTeIbHBIX MBIIIL OTHOCUTEIbHO HUXHEHN
YEJIIOCTU U CJIIOXKHO YCTPOCHHBIX BMCOYHO-HMXXHEYETIOCTHBIX
CYyCTaBOB 00ecIeuyrBaeT OTKYyChIBaHWE MUIIM, TIepeXeBbIBAHUE,
nepeTupaHue ee. XapakTep pa3HOOOpa3HbIX IBUKEHUM HUKHEH
YeJI0OCTH B BUCOYHO-HMXKHEYETIOCTHBIX CycTaBax JAajl BO3MOX-
HOCTb Ha3BaTb BECh XEBATEJbHBII MEXaHU3M YeJIOBeKa YHU-
BepCabHbIM.

Bce XeBaTesibHbIE MBI UMEIOT COOCTBEHHbIE (haCLIUU.
OnHako MOBepXHOCTHAs (haclvsl y XKeBaTeJIbHOM MBI TIJIOT-
Hasl, OHa cpallleHa C KaIlCyJoi OKOJIOYIIHOM CIIOHHON keJie-
3pl. [lo3TOoMy B HaydyHOI IMTepaType OHa ITOJydyunsia Ha3BaHHUE
OKO0N0YUIHO-JceeamenvHoll  ¢hacyuuy. BrcouHas MbIIIA CHAPYXU
TakKe MOKPHITA TUIOTHOM BUCOYHOM (haciueil, KoTopass Hauu-
HaeTcs Ha OOKOBOI MOBEPXHOCTU MO3TOBOIO Yeperna YyTh BhIIIE
Havajia 3TOM MBILIIBI U TPUKPEMISIETCS K CKYJOBOM IyTe.
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Mpimpl ¥ dacuuu men

3amHKWe MBIIIIE e pacCMaTPUBAIOTCS B TPYIIIE MBIIIIIT
cnuHbl. HemocpencTBeHHO K Iliee OTHOCST T€ MBIIILIBLI, KOTO-
pBIe pacrojiaraloTcs B ee IepelHeil M OOKOBBIX 00JIACTSIX, THe
BBIACTSIOT NOBEPXHOCMHbIE U 21Y00KUe MblUllbl.

K nmoBepXHOCTHBIM MBIIINAM II€H OTHOCSIT IMTOAKOXHYIO MBIIII -
1y Ied, KoTopasi IO CBOEMY IPOMCXOXIEHUIO, PaCITOJIOXe-
HUI0O M GQYHKOWAM IIPUHAIICKUAT K MUMHUYECKMM MBIIIIIIAM,
2PYOUHO-KAIOUUUHO-COCUCBUOHYIO MblULLY, HAONO00BA3bIYHbIE N NOO-
nodsazeiutble. B Tpymnmy IriIy0OKHX MBI IIeH BXOIST 1eCMHUY-
Hble U Npeono360HOUHbBIE MbLUILbL.

IlodkoocHas mbiuya weu, IIA naamu3ma, TOHKas, IJockKas,
pacmoioxeHa Ion Koxeil. HauymHaeTcss oHa Ha ITOBEPXHOCTH
dacium rpymd U B TOMIINE KOXW HYXE KITIOUMIIHI, HallpaBJIsieTCs
BBEPX, BIUICTACTCS B XeBaTeJIbHYIO (hacIIMIoO U B TKAHM YIJIa pTa.
IIpu cokpallleHMM MBIIIA TSHET YroJ pTa BHU3, OTTSITHBAET
KOXY IIIeH, IIPeaoXpaHsisi MOBEPXHOCTHBIE BEHBI OT CHABJICHUSI.

Ipyouno-karouuuro-cocyesudrHas Moluly,a Ha4HAETCSI IBYMsI
HOXKaMW Ha TpyOVHE M KJIIOUMIIE M IPUKPEIUIIeTcs K COoClie-
BUIHOMY OTPOCTKY BUCOUYHOI KocTu. IIpu nBycTOpoHHEM co-
KpallleHUH MEIIIIII TOJI0Ba 3allpoKuAbiBacTcs Hazan. Ilpu omHO-
CTOPOHHEM COKpaIlleHUMU MBIIIa HaKJOHSET TOJIOBYy B CBOIO
CTOPOHY U OJHOBPEMEHHO ITOBOPAYMBAET €€ B IIPOTHUBOIIOJIOXK-
HYIO CTOPOHY.

Haonoodssazviunas epynna o0be IUHSICT Y€ THIPE ITAPHBIX MBIIII-
bl — 08YOPHOWHYIO, WUAONOOBA3bIMHYIO, NOOO0POOOUHO-NO0BA3bIY-
HYI0 U 4eACMHO-n00ss3bi4HYI0. Jl8y0oprowiHas Moluya NMeeT IBa
Oplomka (mepenHee W 3amHee) W MPOMEXYTOYHOE CYXOXKUIIUE
mexay HuMu. IlepenpHee OprollIKO HauMHAETCS B ABYOPIOLIHOM
sIMKe HUXKHEW 4YeI0CTH, 3alHee OpIOIIKO IMPUKpEIUIsieTcs B
COCLIEBUJHON BBIpe3Ke BMCOUYHOU KocTu. IIpomexyTodHoe cy-
XOXUJINE, COeIuHsIoNee 00a OploliKa, MPH TTOMOIIM CYyXO-
XKUJIBHOM METJIN IIPUKPEIISIETCS K IMTOIbSI3bIYHOM KOCTHA. MBIIII-
1a MOAHMMAET IMOIbI3BIYHYI0 KOCTh, NMPpU (DUKCUPOBAHHOMU
MOIBSI3BITYHON KOCTH OITyCKaeT HUXKHIOI 4eIIOCTh. [lluronodss-
3bIYHAS MblWYAQ HAYWMHAETCS Ha IMWJIOBUIHOM OTPOCTKE BHUCOY-
HOU KocTU. [10060p000uH0-n00ss13614HAS MblUYa TMEET HAYAJIO
Ha MOJA0OPOAOYHOI OCTH HUXKHEUN ueltocTu. YearocmHo-nodss-
3blYHAS] MblUYa HAYMHACTCS Ha BHYTPEHHEW MOBEPXHOCTH HIXK-
Heil yemoctu. CoenuHsISICh C TAKOW XXe MBIIIIEH C APYroil cTo-
POHBI, YEJIIOCTHO-IIOMBSI3BIYHASL MBIIIIA 00pa3yeT THO IMOJIO-
CTH pTa, ee AuacdparMy, Ha KOTOpPOI pacrosiaraercs sI3bik. Bce
9TU MBIIIIIBI TPUKPETISIOTCS K IMOIBSI3BIYHON KOCTH, (DUKCHU-

133



pYIOT ee, a IPU YKPEeTUICHHON KOCTH MOAOOPOI0YHO-TTOAbSI3bIY -
Hasl M YeTIOCTHO-TIOMbI3BITHAST MBIIIIIEI OMYyCKAIOT HIKHIOIO
YEJIOCTb.

1l00no0ssa3b14HbIX MbluY TaKXKE YETHIpe (IPYIMHO-TIOAbSI3bIY-
Hasl, JIOTAaTOYHO-TIOAbSI3bIYHAS, TPYANHO-IIIUTOBUIHAS U IIIUTO-
Mombsi3bI9HasA). Ipyduno-nodssasviunas mbluiya HadMHAETCSI Ha
TPYIUHE, TIPUKPETLISETCS K MOIBSI3bIYHON KOCTU, TSTHET €€ BHUS.
Jlonamouno-nodssnzoiunas moiuiya, COCTWHSIONIAS STH IBE KO-
CTH, MMeEeT ABa Oplolika (BepxHee M HUXHEEe), COeTMHEHHBIX
MIPOMEXYTOUHBIM CYXOXWINEM. [pyouro-uumoguonas mvluuya
UAET OT TPYAWHBI K HApyXHOW ITOBEPXHOCTU IIMTOBUIHOTO
xpsiima. OHa omycKaeT TOpTaHb M MOXbSI3BIYHYIO KOCTb. [umo-
N00BA3bIYHASA MblYa SIBIISIETCS KaK Obl MPOJOJKEHUEM TIpeIbl-
nmymeid. [1puKperIsisich K MOabA3bIYHON KOCTH, OHA TTOMHUMAa-
€T TopTaHb. Bce HaAMOABSI3bIYHBIE U MOAMOABSI3BIYHBIC MBIIII-
IIBI HapsIIy C WX OeHCTBUEM Ha HIKHIOIO YENTIOCTh UTPAiOT 6OJTb-
IIYI0 POJIb B YKPEIUICHUU TOIbA3BIYHON KOCTH, a BMECTe C
HEI0 U TOpTaHH.

K ry60KMM MBIIIILIAM IIeW OTHOCSITCS TEePeaHsIst, CPEaHSIS U
3aTHSSI 1eCMHUYHbIE MblULYbL, A TAKKE NPeon0360HOYHbIe — OAUH-
Hble MblUYbl 201086l U WelU, NepeoHss I 1amepaibHas npsimole
MbLULYbL 20108bL.

JlecTHUYHBbIE MBIINIBI HAYMHAIOTCS Ha TTOTIEPEYHbBIX OTPOCT-
KaX IIeHHBIX MTO3BOHKOB, a TMPUKPEIUISIOTCS K pebpam: Tepe-
IOHSST U CPeIHSS K MepBOMY peOpy, 3aaHSIsI — KO BTOPOMY.

Mexny mepemHe W CpemHed JTeCTHUYHBIMHM MBIIIIIAMHA
MMEETCST IMMPOKUI MEXIECTHUUHBIN MTPOMEXYTOK, Yepe3 KO-
TOPBIA TIPOXOMAT TMOIKIIOUMYHAS apTepus W KPYITHBIE HEPBHI
BepXHEeW KOHEYHOCTHU. JIeCTHUYHBIE MBIIIIIBI TTPU CBOEM COKpa-
IMEeHWW TTOMHUMAIOT pedpa, yIacTBYsd B aKTe BIOXA.

Jaunnsle Mbludybl 2010661 N uleU, a TAKKE nepeoHsist npsimast
Mblya 204106bi HAKJIOHSIOT TOJOBY M IIEHHBINA OTOEN MO3BO-
HOYHUKA KIepenu. JlameparvHas npsamas Mulya 20408bi HaKIIO-
HSIET TOJIOBY B CBOIO CTODOHY.

@aciym men. K dacumsam 1mem oTHOCSAT pacIiooXEeHHYIO
KIepeau OT MO3BOHOYHOTO CTOJI0A weinyo gacyuio, y KO-
TOPO# BBIAEISIOT TPU JUCTKA, WIW TPU TJIACTHHKU. DTO nO-
8EPXHOCMHASL NAACMUHKA {N0BEPXHOCMHAS Gacyus weu), npeo-
mpaxeanvHas naacmunka {cpednss gacuyus uieu) N npeonos-
BOHOUHAS NAACMUHKA {NPEON0360HOUHAS 2AYO0Kas (hacyus uiel).
IToBepXxHOCTHAs IUIACTMHKA PACIIOIOXEHA I10M TUTaTU3MOM,
OHa OXBaTbIBAET IIEI0 BOKPYT 1 00pasyeT (hacluabHOE JIOXE
IUTST TPYAMHO-KJIIOUMYHO-COCLEBUIHBIX U TPaIeLMEBUIHbBIX
MbIlIL. [Ipedmpaxeanrsrnas naacmunka oopasyeT (acuuaib-
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HBIC€ YE€XJIbl JJIA BCEX IMOAMNMOABA3BIYHO PACITOJOXKECHHBIX MBIIIII.
OTa CbaCL[I/IaJ'[bHaH IIaCTUHKA MMECT BHMIO I1apyca, HaTAHY-
TOTO MEXIY JOMATOYHO-TOABA3ZBIYHBIMUA MBIIILIAMU TIPaBOM
W JIEBOW CTOPOH, B CBSI3U C YEM B JIMTEpAaType €€ Ha3bIBaIlOT
«J1apyc Pue». HpeZ[HOEEBOHO‘IHaH IJ1aCTUHKaA ITOKPBIBACT
CIiepear MBIIIIBI, JeXallnue Ha IIEWHBIX MO3BOHKAaX.

BOHpOCLI JJdd MOBTOPEHUA MU CaAaMOKOHTpPOJIA:!

1. Ha xakue rpynibl ToapasnessiioTcsl MBI TyjoBuIma? e HaxomuTcst
X Havyajio u npukpervieHne? Kakue (GpyHKIIMM 3T MBIIIIBI BBITTOTHSIOT?

2. HazoBuTe MBIIIIBI CIUHBI, TIOAHUMAIOIIE pedpa U OoImycKalolme peod-
pa. ['me 5TM MBIIILBI HAYMHAIOTCS M TIPUKPETIISTIOTCS ?

3. HazoBuTe MBILILIbI, YYAaCTBYIOIIME B 00pa30BaHUU MepenHend 1 3agHcii
CTEHOK XMBOTA. [1e 3TW MBI HAUMHAIOTCS U TIPUKPETUISIOTCS ?

4. Tlepeuyuncaute «cnabble MeCTa» B CTPOEHUM CTEHOK XKUBOTa. Iie 3T Me-
cra HaxoxasTcsi? YUto BBl 3HaeTe 00 MX CTPOCHUM, TOYEMY UX HA3BIBAIOT «Cjia-
ObIMU MecTamMu»?

5. PacckaxuTe 0 CTpOEHUM TTPOMEXXKHOCTH, PACTIONIOXEHUU €€ MBIIIIEYHbIX
cioeB U ¢acuuid.

6. Pacckaxute 0 QyHKIMSIX MUMUUYECKUX MBIIIILL B CBSI3U C UX PACITOJIOXKE-
HUEM.

7. Kakve ®yHKUMY BBITIOJHSIET KaXnasl XKeBaTeJbHasl MBI, AEHCTBYs
Ha HIXHIOK YeoCTh?

8. Kakue rpynmbl MBIIIL] BbIAEJSIOT Ha IlI€e, KAKWe MBIl BXOIAT B
cocTaB Kaxmou rpymnmbel? HazoBute daciuu e, B3aMMOCBSI3aHHBIE O KaX-
N0 TPYNIION 3THUX MBILILL.

Mbpimmpsl 1 Gacluy KOHEYHOCTel

Paznuuusg B cTpoeHMHU cKejleTa BEPXHUX U HUXKHMX KOHeEYU-
HOCTell ¢ MX pa3NMYHBIMU (GYHKIUSIMH IPUBEIN K (OPMUPO-
BaHUIO OCOOEHHOCTE! T'OMOJIOTUYHBIX MBIIII U JaxXe IOsIBJIE-
HUIO HOBBIX.

Mpliips! 1 dacium BepxHeii KOHEYHOCTH

VY BepxHeil KOHEYHOCTH BBIIEJISIIOT MBIIILBI e mosica (Tuie-
YEeBOTO I0sICa) M MBIIIIILI CBOOOTHON BEpXHEW KOHEYHOCTH,
KOTOpBIE TPYIIUPYIOTCS Bo3sie cycTaBoB (puc. 33 u 34).

Mblinpl nosica BepxHeil KOHEYHOCTH PACITOIaraloTCs BOKPYT
IJIeYeBOro cycraBa. HauymHasich Ha KOCTSX IJIEYEBOTO IOsica U
MPUKPEIUISISICh K TUIEYeBOM KOCTHM, OHU OOECIeYMBaIOT Pa3HO-
0o0pa3Hble TBMKEHUS CBOOOTHOM BepXHEd KOHEYHOCTH. Takux
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MBI IIeCTh — 93TO NIEIbTOBMIHAS, HAaTOCTHAs, ITOMOCTHAs,
OoJibllIast ¥ MaJiasi KpyIJible M TIOIJIONATOYHAS MBIIIIIIHI.
Jenvmosudnas mviuiya MacCUBHas, CUJIbHAsl, HAYMHAETCSA Ha
JIOMTATOYHON OCTH, aKPOMUOHE, KITIOUHUIIE U MPUKPEIIIeTCs K
OyrpHCTOCTH TUIEYeBOM KOCTH. MBI MOKPBIBAET IUICYSBOI
CyCTaB cIiepeau, cBepxy M c3amu. [lepenHsist 4acTh MBIIIIBI CTHU-
0aeT TUIeYO, CPEemHSAs — OTBOAMT €ro OT TYJOBWINA, 3aTHSIST —
pasrubaet 1ieyo. Hadocmuas mvluiya HAYMHASTCS B OMHOMMEH-
HOI1 siMKe onaTku. [1poiiast moa KIFoBOBUIHO-aKpOMUATbHOM
CBSI3KOM, CYXOXMWJIME MBIIIIBI MPUKPETUISIETCS K OOJIBIIOMY
OyropKy IIJIe4eBOM KOCTH, KOTOPYIO OTBOOUT OT TYJIOBHIIA.
Ilodocmuas meiwya HaYMHAETCS B OMHOMMEHHOMN SIMKE, MpHU-
KperuisieTcss K OOJIbIIoMy OYyropky ruredeBoit koctu. Ilpu co-
KpalleHUW BpallaeT IJIedyo KHApyxXu. boasuwias kpyeras muluiya
HauyMHaAeTCs Ha HApy>XKHOM Kpae JIOMAaTKU M MPUKPEIUIIeTCs K

Puc. 33. Mpiibsl BepxHeil KOHeu-
Hoctu. Bun c3amu:

1 — HagocTHast MbIlILia, 2 — OCThb
JjonmaTku (4acTMYHO ynajeHa), 3 —
NeITOBUIHAS MBIIIA (YACTUIHO yHa-
JieHa), 4 — TIUTeveslyueBasi MBIIIIIA,
3 5 — IJIMHHBIN JTy4eBOl pa3rubareb 3a-
MSICThSI, 6 — JIaTepaJbHBIN HaJIMBIIIE-
JIOK, 7 — JIOKTeBas MBIIIIA, 8§ — KO-
POTKUIA JIyueBO# pa3rudareib 3amscTbs,
9 — pasrubatens nanbplieB, 10 — mIMH-
Hasl MBIIIIA, OTBOASIIIAsT OOJBIION Ta-
Jen Kuctv, 11 — KopoTkuii pasrmba-
TeJdb OOJBIIOrO Majiblia KUCTH, 12 —
CYXOXWJIME IJIMHHOTO pa3rubarens
0OJIBIIIOTO TaJIblIa KUCTH, 13 — Tmep-
Bas THUJIbHAs MEXKOCTHAs MBIIIIIA,
14 — cyxoxwine pasruodaresieil majib-
1eB, 15 — cyxoxuaue pazrubatesiss M-
3uHIA, 16 — cyxoxwiuie pasrudaresst
yKa3aTeJbHOTO Taiblia, 17 — ymepxku-
BaTeslb pasrubateneil, 18 — nokreBoit
9 pasrubaTenb 3amsictbsi, 19 — pasruba-
10 tenp MusuHIA, 20 — JIOKTEBON cruba-
M tem 3aIsICcThsl, 21 — JIOKTEBOI OTpOC-
12 TOK, 22 — MenualbHBIA HAAMBIILEIOK,

23 — TpexrjiaBasi MbllIla reva, 24 —
13 naTepanbHas TOJIOBKAa TpeXIIaBoOi
MBI TUleYa, 25 — JIMHHAS TOJIOB-
Ka TPEeXIJIaBOii MBILIIBI TUieya, 26 —
Oonbluasi Kpyriasg Mbiaiga, 27 — ma-
14 JIast Kpyriiasi MbIlna, 28 — IOJOCTHAas

MBIIIIA, 29 — HWXHUN IOl JIOTAaTKU

[t
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rpebHI0 Majoro Oyropka ruiedeBoit koctu. OHa pasrubaer ruie-
YO W MOBOpAYMBAET IJIe4o KHYTpU. Manas kpyeras mviwya Ha-
YMHAETCS Ha HApy>XKHOM Kpae JIOMAaTKW W TIPUKPETIIeTcs K
OoJibIlIOMY OYropKy IieyeBoil kocTu. OHa BpalaeTr rjiedyo KHa-
pyxu. [lodronamounas msluwya MeeT MUPOKOE HA4Yalo Ha pe-
OepHOIi TMOBEPXHOCTU JIOMATKU W MPUKPEIUISIETCS K MaJloMy
Oyropky TjieueBOi KOCTH. MBINIa BpallaeT IJieuo KHYTPU U
MPUBOIUT €ro K TYJOBHUIILY, a TakKXe OTTSATMBAET KarlCcyjay Iuie-
YEBOTO CyCTaBa, MPENOXpPaHssl ee OT yIIeMJICHUS.

K MbmimiaM cBo001HOI BepXHeil KOHEYHOCTH OTHOCSITCST MBI III -
1Bl TUTeYa, MBIIIIBI MPEIedbs W MBIIIL kuctu. Ha murede
BBIIE/ISIOT TEPEeIHION TPYIIy MBI (crudaTesn) W 3aJHION0
TPYIITy MBI (pa3rudarenn).

Puic. 34. MbIIIBl BepXHEl KOHEY-
HocTu. Bun criepenu:

1 — momionaToyHas MbIlILa, 2 —
0oJIbllIast KPyIJiasi MbIIILA, 3 — IIUPO- 28
YyalIlias MBIIIIA CIIUHEI, 4 — JUIMHHAS
roJIOBKa TPEXINIaBOil MBIIILLI Tuleda, 27
5 — MemuanbHasl TOJIOBKA TPEXTIaBOM
MBIIIILIBI TJIeYa, 6 — JIOKTeBas sIMKa, 2
7 — MeAValTbHBIA HaAMBIIIEIOK TUIeue-

BOIl KOCTHM, 8 — KpYIJIBIA ITPOHATOP, 25

x
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9 — JOKTeBOU crubatesib 3amscThd,

10 — mpnuHHas JTagOHHAS MBINIIIA,

11 — NOBEPXHOCTHBII CrudaTesb naab- 24
1eB, 12 — yactb daciuu npearuiedbs,

13 — kopoTkas JlalOHHasl MBbILILA, 23

14 — BO3BBINIEHWE MU3WHIIA, 15 — jTa- 22
JOHHBIII artoHeBpo3, 16 — Bossbiure- 271
HUe OOoJbIIOro Manbla, 17 — cyXoxXu-

.
Jiue JUIMHHOW MBI, OTBOAALLEH 20 ‘i_g“
OOJIBIION MaJiel]l KUCTH, 18 — IITMHHBIN 19 i 5‘ s ;,?
crubaresb OOJNBIIOTO Tajiblla KUCTH, ' ‘
19 — noBepXHOCTHBII crubaresb Nanb- 18 : : ‘
ues, 20 — nyyeBoii crubatenb 3amsc- 47 ‘ §
Tbs, 21 — IUledenydeBass MBINIIIA, 12
22 — amoHEBpPO3 IBYIJIABOM MBIIIIIBI
mievya, 23 — CYXOXWJIME IBYIJIaBOM 16 12
MBIILILIBI TUIeYa, 24— TiedyeBast MbIII-
ma, 25 — JByIJIaBasg MBIIIA ITieya, 15
26 — KIJIIOBOBMIHO-TIJIEYEBAsT MBIIIILIA,
27 — KOpOTKasl ToJIOBKa NIBYTJIABOM

MBIIIIIEI TUle4ya, 28 — IJIMHHAS TOJIO0B-
Ka NIBYIJIaBOW MBIIIIEl Tieda, 29 —
NEJIBTOBUIHAST MBIIIILIA
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K nepedneii epynne moiuiy naeua OTHOCSATCS ABYTJIaBast MbIIII -
lla Tieya, KJIIOBOBUAHO-TUIEUEBass W IUIeYeBasi MbILILIBI.

/Jleyenasas mviumya naewa MeEET IBE TOJOBKU — JUIMHHYIO U
KOpPOTKy10. IJIMHHAs TOJ0BKAa HAaYMHAETCS Ha HalCyCTaBHOM
Oyropke JionaTKud, a KOpOoTKasi — Ha KJIIOBOBUIHOM €€ OTPOC-
TKe. OOlee OPIOUIKO MBILILILI MEPEXOAUT B CYXOXWUINUE, KOTO-
poe TpUKperuisieTcsl K OyrpUCTOCTU JIydeBOi KOCTH. Mpliiia
crubaer jieyo B IJIEYEBOM CYCTaBe W Mpelrliedbe B JIOKTEBOM
cycTaBe, a Takke IOBOpauyuBaeT MpeAruieybe KHapyXu (Cymu-
HUPYET ero). Kito808uono-nieveeas mviuiya HAUMHAETCSl Ha KJTIO-
BOBUJIHOM OTPOCTKE JIOTIATKM M TPUKpETUIsieTcsl K TJIeYeBOi
KOCTU HUXe ee Majoro 0yropka. Mpiiia crubaer u nNpuBOAUT
mneyvo. Ilneuegas mpiuiya HAYMHAETCS HA TJIEUEBON KOCTHU (IO
JBYyIJIaBoil Mbliieit). Ee cyxoxunue nmpukperuisiercss K 0Oyrpu-
CTOCTH JIOKTEBOM KOCTH. MbIlia crubaet mpearviedybe B JTOK-
TEBOM CYyCTaBe.

3aoduasa epynna Mulily, nie4a BKIIOYAET TPEXTJIABYIO U JIOKTE-
BYIO MBILILIBI, pa3rubaoliue Mpearieube B JOKTEBOM CYCTaBe.

Tpexenasas movlwya, vMelOlass TPU TOJOBKU, HAYUHAETCS
Ha TIOJICYyCTaBHOM Oyropke JionaTky (AJWHHAs rojloBKa) W Ha
3aJHeil MOBEPXHOCTU TIJIEYeBOU KOCTU (MeauayibHasi W Jarte-
panbHas rosioBku). CyXoXujiie MbIIIIbI MPUKPEIUISIOTCS K
JIOKTEBOMY OTPOCTKY JIOKTeBOU KOCTU. Jlokmesas mbluiya Hauu-
HaeTCcsl Ha JlaTepaJbHOM HaJAMBIIIIEJIKe MJIeYeBOi KOCTU U MPU-
KperJisieTcsl K JJOKTEBOMY OTPOCTKY JIOKTEBOM KOCTH.

Mbiwybr npednieuva Takxke TOAPA3NESAIOTCS Ha MEPENHION0
Y 3a[HIOI0 TPYIIbl. BHYTpU Kaxmol rpynmbl MBIl pacroa-
raloTcsi He Ha OJHOM YPOBHE, OHM 00pa3yloT HECKOJIbKO CJIOEB.
MpblIIbl TepenqHeld TPYIIbl SBISIOTCS CrUOaTeNsIMU Tpe-
TJIeYbsI, KUCTU M TaJIbIIEB, TPOHATOPaMK. BOJBIIMHCTBO MBIIII
9TOI I'pynmbl HAUMHAETCS Ha MeAUAJIbHOM HaaMBbIIIEIKE Tie-
4YEeBOM KOCTHU.

K nepedueii epynne npednieuvs oTHoOcSTCS 9 MBI Kpye-
ALl npoHamop, naeveny4esas moiuiya (IPUKPEIUISIOTCS KJIyde-
BOII KOCTH Ha pa3HBIX YPOBHSIX), J0KMeBoi ceubamens 3anicmos
(IpuKperuIsieTcsl K KOCTSIM 3amsICThs), Ay4egoil ceubamens 3a-
nacmos (IPUKPETISICTCS K MSCTHBIM KOCTSIM), OAUHHAS AA0OH-
Has mbiwya (BIIJIETaeTCs B JIAMOHHBIM arlOHEBPO3), HOBEPXHOC-
MHbBLU W 21Yy00K UL ceubamenu naivlyes, OAUHHbLI ceubamenb 604b-
moeo nanvya kucmu (IIPUKPEIUIAeTCsS K ¢ajlaHraM IajbleB) U
21Y00K0 pACNOA0NCeHHLI K8AOpamHbLil npoHamop (TIPUKPETIs-
€TCsl K JIy4eBOil KOCTH).

K 3adneii epynne npednaeuvss otHocsTcsa 10 MBI, KOTO-
pble SBISIIOTCS pa3rubareisiMu KUCTH, MaliblieB, CYMUHATOpa-
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MM U pasrubareysiMu Ipeliuiedbsi. HauMHAaIOTCS 3TU MBIIIILIBI
Ha JlaTepaJIbHOM HaIMBIIIENIKe IUIEYeBOM KOCTU, Ha 3amgHei
MOBEPXHOCTU JIOKTE€BOWM, JIyYEBOM KOCTE€H M Ha MEXKOCTHOM
nepenonke. Cynunamop NPUKPETUISIETCS K JIy4eBO KOCTH, OAUH-
Hblll I KODOMKUILLY1e8ble paszeubamenu 3anscmosi, 10KMegou pas-
eubamenv 3ansacmuost, ONUHHAA MbIULUA, OME00AUAsL O0AbUWOL Na -
Aey Kucmu TIPUKPEIUISIOTCS Ha MSCTHBIX KOCTSX, paseubamens
nanvues, pazeubamenv MUUHYA, OAUHHbLIL VI KOPOMKUI pa3euda-
meaub01bU020NaNLYAKUCMU, DA32UOAMENbYKa3amMeN1bH020NAAb-
ya TIPUKPEIUISIIOTCSA K (halaHTaM T1aJIbIIeB.

Mbiwmybr Kucmu KOpOTKHE, paciojaralorcsl TOJbKO Ha Ja-
IOHHO e TOBEPXHOCTH, Tle 00pa3yloT TPU MbIIICYHbBIE TPYII-
mbl. JlaTepaabHO HAXOAATCS MBILIIBI BO3BBIIIEHHUS OOJIBIIIOTO
naJjiblia, MeIMAJIbHO JIeXAaT MBIIILLI BO3BBIIICHUST MAJIOTO ajlb-
11a, a MEXIy HUMU — CPEIHSs TPyIIia MBI KUCTU. Ha ThIIb-
HOM CTOPOHE KMCTH MBIIIL HET, TaM IIPOXOMST JINIIIb JIMHHBIC
CYXOXWMJIMSI MBIIIIII-pa3rubaresieil majablieB, KOTOPbIE BXOISIT B
3aHIOI0 TPYIITY MBIIIL IIPEAIICYbs.

Boszsviuienue 6Ooavuioco nanvya BKIIIOYACT YEThIPE MBILIIIHI,
KOTOpPbIE HAYMHAIOTCSI Ha KOCTSIX 3aIISICThs, YIepKUBaTeIe CTH-
OaTeseil, a MPUKPETIISIOTCS K (halaHTaM OOJIBIIIOTO MaJiblia. DTO
KOpomKas mbliya, omaoodsuyas 60abuioil nasey, Kucmu, Kopom-
Kuil ceubamensb 6016UI020 NANBUA KUCMU, MbLIULLA, NPOMUBONOC-
maensauas 60AbUol natey KUCIU, UMbLULUA, NPUBOO0IULAS 001b-
woll naney Kucmu.

Ipynny 6036viuienuss musunya oopa3yroT TAaKXKe YE€ThIPE MBIIII-
IIbI, ACHCTBYIOIINE HAa KOCTU Majoro Iajiblla KUCTU. DTO Mblil-
ua, omeooauas MusuHey,, U Kopomkuii ccubamenbmuzunya (IIpu-
KPEeIUIIOTCS K (pajlaHraM MU3UHIIA), MblUUA, NPOMUBONOCMAB-
aaowas muzuney (IPUKPEIUISIETCS K MATOM IMSICTHOM KOCTH),
Kopomkas AadoHHas Mbluya (BIUIETAETCS B KOXY JagoOHU). DTHU
MBIIIIIBI HAUMHAIOTCSI Ha KOCTSIX 3aIlICThsI U yAepXKUBaTese Cy-
XOXWJINI MBIIII-CTUOATENEH.

CpeoHioro epynny Moy Kucmu 00pa3ylOT YEThIpe 4epBe0O-
pa3Hble MBIIILEI, a TaKXKe PAacCIIOIOXEHHbIE B IIPOMEXYTKAX
MEXIY ISICTHBIMU KOCTSIMU CEMb MEXKOCTHBIX MBI (TpH Jia-
JTOHHBIE U YEThIpE ThUIbHBIC). YepseoOpasHbvie Mbiilbi HAUMHA -
IOTCSI Ha CYXOXWIMSIX TJTyOOKOTO CrmoOaTesl IaiblieB KMCTH, a
MPUKPEIUISIIOTCS Ha THUJIBHOM ITOBEPXHOCTU MPOKCHUMATIbHBIX
damanr 2—5-T0 manbpleB. Meockocmubie Mbiuibl HAIMHAIOTCS
Ha IISICTHBIX KOCTSIX, a IPUKPEIUISIOTCS K IIPOKCUMAaJbHbIM
(hamanraM TakuMM 00pa3oOM, UTO .1AJOHHbIE MENCKOCHIHbIE MblUL-
ybl TIPUBOIST 2-1, 4-i1 M 5-i MalbLbl K CPSAHEMY, A MblibHbIE
MENCKOCMHbIE Mblidlbl OTBOIAT 2-i, 4-11 W 5-1f Majblbl OT Cpell-
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Hero (3-1o). MBIIIIIEI KMCTH, He OYeHb OOJIBbIINE 10 pa3MepaM,
HO BeCbMa MHOTro4ucjiaeHHBIe (19 MBIIIL), o0ecreynBamT pas-
HooOpa3Hble TOHKKE IBUKEHUS MaiblieB. OCOOEHHO BaXXHBIMU
JNBVKCHUSIMU SIBJISTIOTCSI TPOTUBOIIOCTABJIEHUSI OOJIBILIOTO TaJlb-
11a MU3UHILY U OCTaJIbHBIM MaJibllaM KUCTHU, AAIOLIUE BO3ZMOX-
HOCTb 3axBaTbhIBaTh KHUCTbhIO, €€ MajbllaMU OPYyAus Tpyna.
dacuum BepxHeil KOHEYHOCTU. [losepxHocmHuas ¢hacyus pac-
roJjlaraeTcsl Moj KOXei, MOKpbhIBaeT BCE TPYIIIbI MBIIIIL U SIB-
JISIETCSI YacThlo 0011Iel MoakoXHoM ¢dacuuu tena. OT aTolt (ac-
LI U BIJTYOb OTXOASIT MeNCMbluleHHble nepecopooKU, OTAESIOIINE
coceHUe TPYIIbl MBIILII IPYr OT Apyra, B TOM 4uUCJe Tepel-
HIOIO TPYMITy MBILII] OT 3aaHeil. B HekoTopbix MecTax daciuus
YTOJIIIAETCS 32 CYET BIUIETAIOLIMXCSI B HEE€ CYXOXMWIbHBIX BOJIO-
KoH. Ha mamoHu nmeercst MPOKUM U TUIOTHBIN 2a00HH b ano-
He6po3, 0Opa30BaHHbIN CYXOXUIUEM JIMHHOM JTaTIOHHOM MBbIIII-
Lbl, TTOAKPEIUIEHHBIN TOJCTBHIMU ITy4KaMu (pUOPO3HBIX BOJO-
KoH. Tak, Ha rpaHulle NpeArieubs ¢ KUCTbIO 00pa3yloTcs yro-
LIEHUST — Yoepaicusament CyxXodcuauil Mbluiy-ceubameneii u cy-
XoxcuAUUMbLUY-pa3eubamenell.

Ha nagoHHO# MOBEpPXHOCTU yTOJIIeHUE 0Opa3yeT nonepeu-
HYI0 CBA3KY 3aNACMbA, 3aMbIKAIOWYH KaHaa 3aniacmei. B aToMm
KaHaJle Ha KUCTb MTPOXOISAT CYXOXMIUSI MBI -CcTUOaTeN el naib-
LIeB, 3aKJIOUYCHHbIE B 08a cuHosuanbHbix éraeanuua. OIHO CU-
HOBUAQJIbHOE BJIaTAIMIIE MPUHAIIEKUT CYXOXUIUIO TIMHHOTO
crubarenist OOJIBIIOTO Majiblla KUCTU, OPYTrO€ — CYXOXWIUSIM
MOBEPXHOCTHOTO M TIyOOKOro crudatesneit 2—5-ro najibles.
CyXOXWInsI MBIIII-crubaresieil 2—5-ro najablieB Ha YPOBHE UX
(anaHr UMeT U30JUPOBAHHbIE CHMHOBHUAJIbHBIE Biaraiuiia,
He cooOLuamluecs ¢ IpyrumMu. B To e BpeMsi CMHOBUABHOE
BJIAraJldiile S5-Tro Majiblia coobIaeTcss ¢ 00IIMM CUHOBUATbHBIM
BJIATATMIIEM CYXOXWJIMNA MBIIII-CTU0aTeIell MaiblieB, KOTO-
poe MpojaoJiXaeTcsi B NUCTajbHble OTAEIbl MpeArnseydbs.
CurHOBUAbHOE BJIaraJIUIIE OOJIBIIOrO MaTblla KUCTU TAaKXKe MPO-
CTUpAeTCsl OT €ro HOITEBOU (hajaHIM MPOKCUMAIbHO, BbIIIE
JIy4e3arsiCTHOro CycTaBa.

bosbiiasg mpoTsSKeHHOCTh CUHOBUAJBHBIX Barajuil Ha
JIALOHHOM CTOPOHE KMCTHU M MAJIBLEB MOXET CIYXUTb NYTAMUA
OBICTPOTO pacpOCTPaHEHUsT BOCMAJIEHUS OT MajblieB Ha Tpe-
ieybe. DTO MOXET MPOU30UTHU MpU IIyOOKOW 3aHO3€, MOB-
PEeXIEHUU MOIyllieyeK MaablieB, JaXe MPU HEOCTOPOKHOM B3sI-
TUU KPOBU U3 MaJblia.

Ha ThuThHOU CTOpOHE 3aIsSICThs UMEETCSI IIECTh KOCMHO-@uUO-
PO3HbIX KAHAA068 ]ISl CYXOXWJIMU MBI pa3rubarteseil maablieB
W KUCTU. DTU CYXOXUJIUS 3aKJIOUEHBbl B KOPOTKUE CUHOBUANb-
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Hble éaaeanruuia, yCTPaHSIOIIUE TPEHUE CYXOXUINNA O CTEHKU
KaHaJoB.

Ha BepxHeit KOHEYHOCTH, IOMUMO KaHAaJIOB 3aIlsSICThsl, UMe-
I0TCS1 B JAPYIMX MecTax MNPaKTUUYECKU BakHble SIMKMU, OTBEpC-
TUSI, KaHadbl, IJ¢ MPOXOAST KPYIHbIE KPOBEHOCHBIC COCYIHI,
HEPBBHI.

IMox KoXeil moAMBIIIEYHOI 00JlacTU (SIMKHM) HaXOIUTCS
noomoviuleyHas AMKa, UMeromas 4eTblpe CTEHKW M 1o (opme
HanoOMMHAIIAasl YCEYEHHYIO YeThbIpeXIpaHHyI0 nupamMuay. B mo-
JIOCTM MHOTO KMPOBOU KJIETYATKH, B HEW pacriojararorcs Ioji-
MBbIII€YHbIE JUM@aTUUYECKHE y3Jbl, KPOBEHOCHBIE COCYHI,
HepBbl. B obylacTu 3amHelt CTEHKM IMOAMBIIIEYHOUW TOJOCTH
MEXIy MBIIIIAMU HMMEIOTCSI dea omeepcmiusi, pa3iaeieHHbIC
JUTMHHOM TOJIOBKOM TpeXIIaBoi MBI Tuieda. Psamgom c 1re-
YeBOIl KOCTbIO HAXOAUTCS YEThIPEXYroJdbHOE OTBEPCTHE, a Me-
IuajbHee — TpeyrojibHoe. Yepe3 3Th oTBepCTHS MPOXOIST CO-
cyabl 1 HepBbl. Ha 3agHell MOBEepXHOCTU MJI€YEeBO KOCTU MO,
TPEXTJIaBOW MBIIIIEN CHUPaAJbHO TPOXOAUT KAHAA AY4e8020
Hepea (BMeCTe C HEpPBOM B KaHaJjle IPOXOAUT IIyOOKasli apTe-
pus myeda).

Ha nepenHeii MOBEpXHOCTHU JIOKTEBOIO CyCTaBa HaXOIUTCSI
JN0Kme8as AmMKa, orpaHuYeHHas MbliiaMu. B 3Toit ssMke pac-
TMOJIaraloTcsl HEPBBI U apTepUH, JIOKTEeBbIS JIMM(PaTUISCKUE Y3IIbI.
HenocpeacTBeHHO MO KOXENW IMKU 3aJIeraloT IIOBEPXHOCTHBIE
BEHbI, KOTOpbIe B HEOOXOAMMBIX CIy4asiX UCIOIb3YIOT A1 BHYT-
PUBEHHOTO BBEACHUS JI€KAPCTB.

Mpimip! ¥ (haciiy HIDKHEH KOHEYHOCTH

HuxHue KOHEYHOCTH, IPUCIOCOOJEHHBIE IS BBIIIOJIHE-
HUS QYHKIIUA OTMOPHI M TePEABUXKEHNSI, UMEIOT COOTBETCTBY-
[OIIME TPYMIIBI MBIIL. MBIIIIB HUXHEW KOHEYHOCTH KPYII-
Hbl€, CWJIbHbIE, OHU COCTaBISIOT 00siee 50% Macchl BCeX MBI
TeJla 4yejloBeKa.

Ha HUXHUX KOHEYHOCTSIX MBbIIIIbI paciiojaraloTcsa TaKuM
00pa3oM, YTOOBI CO3AaTh MaKCUMaJIbHYIO YCTOMYMBOCTD TeJla U
B TO K€ BpEMs obecrneuynuTh ux CUITYy Ipn NEPEABUXKECHUAX, B
TOM 4YHCJIe pU Oere, IPbLIKKaX.

MbInbl HUXXKHEH KOHEYHOCTU MOAPAa3Ae/IsIOT Ha MBILIIIBI
Ta3a ¥ CBOOOJHOM HMXHEN KOHeYyHOCTH (puc. 35 u 36).

Mbimbl NOsSICA HIDKHUX KOHEYHOCTe#l (Ta30BOro mosica) OK-
pyXaioT Ta300eApEeHHBIN CyCcTaB, IMPUBOISIT €r0 B ABMXKEHUE U
B TO XK€ BpeMsl YKPEeIUISIIOT ero. HauymHaloTcsa 3T MBIIIIBI Ha
Ta30BOM KOCTU, KPECTIIE, TMTOSICHUYHBIX TO3BOHKAX U ITPUKPETI-
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Puc. 35. Mpluis! paBoii HUXKHE KoHeYHoCTU. Bua ciepenu:

1 — MOpPTHSDKHAsT MbIIILA, 2 — TOAB3AOIIHO-MOSICHUYHAS MbllIla, 3 —
rpebeHyaTast MBI, 4 — IJIWHHAS TPUBOMASIIAST MBI, 5 — TOHKAasI MBIII-
1a, 6 — MKPOHOXHAsI MbIlIa (MeauanbHasl TOJ0BKa), 7 — KaMOaJlOBUIHAs
MBIIIA, § — CYXOXWINE IJMHHOTO pa3rudaressi OOJBIIOro Majiblia CTOIBI,
9 — HWXHMU yAepXuBaTesb CyXOXWINi-pasrubateneil, 10 — BepxHUil ynep-
XKUBaTeJIb CYXOXWUii-pazrudareneit, 11 — MIMHHBINA pa3rudatesb NalableB,
12 — xopoTkas MajobeplioBasi MbIIIa, 13 — mepemHsia GoblnedeplioBast
MbIlIa, 14 — miMHHAs ManobepuoBas MbIIIIA, 15 — 4YeThIpexriaBasi MbIII-
ua Geapa, 16 — Hampsiratesab IWKMPOKOW dacuuu

Puic. 36. MbILILIbI TpaBoil HYKHEN KOHEYHOCTH. By c3anm:

1 — OoJplnas ATOAVYHAS MBIIIIA, 2 — MOIB3IOIIHO-00IbIIEOEePLIOBLII
TpakT, 3 — AByIJIaBasl MbIIIIA Oenpa, 4 — MOIKOJIEHHAs IMKa, 5 — TISITOYHOE
(axuIoBO) Ccyxoxkuiane, 6 — MKPOHOXHAs MbIIIA, 7 — MOJYCYXOXHIbHAsK
MBIIIIIA, 8§ — TOJIyIepernoHYaTasi MbIIIIa
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JISIIOTCS K OeApeHHOM KOCTU B BepxHell ee yacTtu. Cpeay MBIIIILT
TAa30BOT0 TOSICA BHIICISIOT ABE TPYIIIbLI. DTO 8HYMpPeHHUE Mblul-
Ubl, PACIIOJIOKEHHBIE B MOJIOCTUA Ta3a (IMOAB3IOIIHASI, OOb-
mas U Majiasl TOSICHUYHbIEe, TPYIIeBUIHAS U BHYTPEHHSS 3a-
MUparebHask MBIIILLI), U HaApyychble mMbluiybl (OONbIIAS, Cpell-
HSIST ¥ Majiast STOAUYHBIE MBILIIBI, HATIPSITaTe/Ib IIMPOKOi (ac-
Huu Oeapa, HapyXHasl 3alMpaTrelibHasi MBIIIA, KBaapaTHast
MBIIIIa Oenpa 1 aBe OJM3HEIIOBbIE MBIIIIIIHI).

BayTpennue Mbumpi Ta3a. //006300uHas 16046 aAsANOACHUY -
Has muluiybl BMECTE 00pa3yioT OOIIYI0 KPYITHYIO, CHIBHYIO n00-
6300UHO-NOACHUYHYH) Mblldly, KOTOPAsi BEIXOOUT Ha OeApo IO
MaXOBOU CBSI3KOW 4Yepe3 Mblule4Hyio AaKyHy U OOIIMM CYXOXU-
JMeM TIPUKPETIAETCS K MAJIOMy BepTesly OeApeHHON KOCTH.

Iloos30omnas moimya HaYMHAETCS B OJHOUMEHHOM SIMKE
MOAB3AOIIHOM KOCTU, a 004blids NOACHUYHAS — HA TOSCHUY-
HBIX IMO3BOHKAaX. I10aB3MOIIHO-TIOSICHUYHAS MBIIIIA CTUOAET B
Ta300eIpeHHOM CYCTaBe OeIpo W IMOBOPAYMBAET €r0 KHAPYXKU.
Manas noschuynas mbiuya (HETIOCTOSHHAsl) HAaYMHAETCS Ha
MOSICHUYHBIX MMO3BOHKAX, a €€ TOHKOE IJIMHHOE CYXOXWINE
BILJICTACTCS B MOIB3IOLIHYIO (pacIiMIO, HATATUBAET €€, a TAKXKe
MPUKPETIISETCS K MOAB3I0IIHO-I00KOBOMY BO3BHILIIEHUIO. [py-
wesuoHas Muliyya HAYMHACTCS Ha IepeIHeil MOBEPXHOCTH Kpe-
CTLAa, BBIXOAUT W3 IOJOCTU Ta3a dyepe3 OOJbIIOe CeNaUIIHOE
OTBEpPCTHUE W IPUKPEILIIeTCS K OOJIbIIOMY BepTely OeapeHHO
KOCTU. MBIIIIIA BpalaeT 6eapo KHApYXKU. B G0IbIIOM cemanuiil-
HOM OTBEPCTUM MBIIILIA OCTABJISIET ABE IUEIU — Hadepyuiesuo-
Hoe U nodepyuiesudHoe omeepcmus, 9epe3 KOTOpbIe U3 MOJIOCTH
Ta3a B SITOAWYHYIO 00JIaCTh BBHIXOIST COCYIBl M HEPBHI.

Brympenuss 3anupamenvhas mvliuya HAYMHACTCS Ha Kpasix
3aMupaTeIbHOrO OTBEPCTUSI U Ha 3alupaTesbHOM MepernoHKe,
BBIXOIMT M3 MOJIOCTU Ta3a Yepe3 Majloe 3alupaTebHOE OTBEp-
CTHE U TPUKPEIIIETCS K SIMKe OOJBLIOro BepTeia. MubIIia
Bpalaetr 6eapo KHapyXu.

Hapy:xHble MbIlIbl Tasa. boabuias se00uuHas mvluya Mac-
CUBHas, MOIIHAas, HaYMHAeTCs] Ha HapyXHON MOBEPXHOCTHU
KphblJla TOAB3IOIIHOM KOCTH, KpecTla U KomuuKa. IIpukpemn-
JISeTCsT MBIIILA K OMHOMMEHHO# OYrpUCTOCTU GeApeHHON KOC-
TH, pa3rudaeT OeIpo M BpalllaeT ero KHapyxu. MBblIa yaep-
KMBAaeT TYJIOBUILE B BEPTUKAIBHOM ITOJIOKEHUM, MIPUIAET TEITy
«BOEHHYI0» 0CaHKY. CpedHss N manas 1200utHbvle MblUUbL PAC-
MOJIaraloTcs MOA OONBIION STOANYHONM MBIIIIE, HAYMHAIOTCS
OHM Ha HapYXHOM MOBEPXHOCTH KpbUIa MOAB3AOIIHON KOCTU
W TIPUKPETUISIOTCS K OOJIBIIOMY BepTely. MBIIIIILI OTBOIAT GeIpo.
Hanpseamenv wupokoii ¢hacyuu HadyuHaeTcsl Ha TepeaHel Bep-
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XHel OCTH IOIB3IOIIHON KocTu. Hampasisercss BHU3, BILjie-
TaeTcsd B WMpPOKYyo dacuuto OGenpa, Hatarusas ee. Hapyocuas
3anupamensias Muluya HA9MHAETCsS HA Ta30BOM KOCTH BOKPYT
3aMupaTeIbHOTO OTBEPCTUSI M Ha 3alMpaTeibHON MepernoHKe,
MIPUKPEIUISIETCS K OOJIBIIOMY BepTeldy W BpallaeT Oeapo KHa-
pyxu. Keadpamnas mviuya 6edpa, Ha4MHASICh HA JlaTepaAJTbHOM
Kpae CeTaJIMIIHOro 0yrpa M MPUKPEIUISISICh K MEXBEPTEIbHOMY
rpeOHIO, moBopauyrBaeT Oeapo KHapyxu. I[ToBopaunBawT 6eapo
KHapyXW TaKXKe 6epXHss W HUMNCHAAL OAU3HeU08ble Mblullbl, KO-
TOpble HAYMHAIOTCS Ha CceJajUIIHOM Oyrpe (HUXXHsISI) U cela-
JIMIITHOM OCTH (BEPXHsISI) U MPUKPETUISIOTCS B BEPTEJIbHOM SIMKE
OeIpeHHOM KOCTH.

K MbImiam cBOOOIHOI HIDKHEH KOHEYHOCTH OTHOCIATCS Mblid -
ybl bedpa, moluiybl 20neHU U mbluybl cmonsl. Ha Oenpe, rose-
HU, B OTJMYME OT IUIeYya M TIPEAIUIeubsl, BBLACISIOT HE IO
NIBE, a MO TPU MbIlIeUHble Tpynmbl. OTiMYaeTcs Mo CTPOSHUIO
U PACMOJOXEHUIO MBILII U CTOMa.

Ha 6edpe BeiaensIIOT nepednior, 3a0HI00 UMeOUaNbHY0 2DYNNbL
Mbluy.

K nepeoneii epynne npuHaaiexar MOPTHSKHASI U YeThIpex-
IJ1aBasi MBIIIIIBI.

llopmusancnas muiuya, AAVWHHAS, Yy3Kas, YIUIOIIEHHAas,
KOCO TepecekaeT 0enpo cBepxy BHU3 M MenuaibHo. HaunHa-
€TCd MBIIIIA Ha TEPEeIHEN BEpPXHEW OCTU MOIB3IOILIHONW KO-
CTH, a MPUKpeIuIsieTcsl K OyrpucToCTH OOJbIIEOepIIoBOi KO-
ct. Mpmmma crubaer O0eIpo M rojieHb, ITOBOpauMBaeT Oemapo
KHapyxu. Yemobipexenasas mbiuiya 3aHUMAET BCIO MepeaHebo-
KOBYIO ITOBEpPXHOCTH Oeapa. IIpsamast rojoBKa 3TOIl MBIIIIBI
{npamas mbiuya) HauuMHaAeTCs Ha TepelHeil HMXHel ocTu
MOAB3AOIIHON KOCTHU. [Ipyrue Tpu TOJIOBKU {1amepanvHas,
MeduanbHas U NPOMENCYMOHHAS WUPOKUe Mbluiybl) HaYUHa-
I0TCSl Ha TIepeaHell TMmoBepxHOCTU Oenpa. Bce yerwipe ro-
JIOBKM 00Opa3yloT OAHO OOlee TOJCTOEe U IIMPOKOE CYXOXKU-
Jiue, KOTOpoe MPUKPEIUISIETCS K OYyrpucTOCTH OO0bliedepiio-
Boii kocTu. CyxoXujaue COAEPXWUT B CBOEH TOJIIEe cecamo-
BUIHYIO KOCTh (HAIKOJEHHHWK), YJacTBYIOIIYI0O B 00Opa3oBa-
HUU KOJIEHHOTo cycTaBa. YeThIpexrjiaBasi MbIIIIA SBJISIETCS
€IMHCTBEHHBIM pa3rubaresieM ToJIeHM B KOJEHHOM CyCTaBe,
nmpsiMasi rojoBKa (MBIIIIIA) crubaeT Takxke Oelapo B Ta3o0el-
PEHHOM CYCTaBe.

K 3aoneii epynne otHOCSTCS nByriaBasi MbIlia Oenpa, IMo-
JIYCYXOXWJIbHAST U MOJIyniepernoHyaTass MbIIIbI.

Jlgyenasas mbiuya CBOEW NJIIMHHOW TOJOBKOW HaYMHAETCS
Ha celaJuIIHOM Oyrpe, a KOpOTKOl — Ha IlIepOXOBaTOW JIv-
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HUM OenpeHHON KocTu. [Ipukpersercss MbIIIiia K TOJOBKE
Majo0eploBOii KOCTU. Mplliia pa3rubdaer 6eapo, crudaer ro-
JICHb U TIOBOpAYMBaeT ee KHapyxXu. [loaycyxodcusbHas N noay-
nepenoH4amas Muliybl, 3aHUMAIOIIME MEAUAbHYIO YacTh 3aj-
HEell MOBEpXHOCTU Oeapa, HAYMHAIOTCS Ha CedauIIHOM Oyr-
pe, a NPUKPEIUISIIOTCS K 0O0JbIIeOepLIOBON KOCTU. DTU MBI~
bl pa3rubarT O0eApo B Ta300€IpEHHOM CYyCTaBe M CrudaoT
rojieHb B KOJIEHHOM CyCTaBe, IMOBOpauyMBasl rojieHb KHapYXKU.

MeduanvHas epynna 6edpa COCTOUT U3 TSITU MBIIIL. DTO epe-
benHuamas, MmoHKas, a TakKKe 004bulas, OAUHHAS N KOPOMKAS
npugoodsujue Mbliiybl, KOTOPble HAYMHAIOTCSI HA JIOHHOU U ce-
JAIUIIHON KOCTSIX U NMPUKPEIUIAIOTCS (KpOMe TOHKOM) K Oem-
peHHOU kocTu. Bce 3Ty MBIIIIBI MPUBOAST O€IpO U clieTKa Mo-
BOpPAUMBAIOT €r0 KHApyXW. TOHKasl MbIIIA IPUKPEIUISIeTCs K
0o0sb1Ie0epIIOBO KOCTH, OHA MPUBOJUT OeIpo, CrubaeT B KO-
JICHHOM CyCTaBe TOJICHb ¥ IIOBOPAYMBaET € KHYTpPU.

Mbtwmybt 2onenu o0Opa3yloT TpU TPYMIBL TEepPeaHIOI, 3a-
IHIOI U JarepaibHylo. [lepednss epynna COCTOUT U3 TpeX
MBILIL — TepeaHel O0oablliedeploBOi, AJTMHHOIO pa3ruoda-
Teds NajblieB U JUIMHHOTO pa3rudatesisi OOJIBLIOTO Majblia
cTonbl. Bce 3Ty MBIIIIIBI HAYMHAIOTCSI HA TIEPEeIHEN TTOBEPX-
HOCTU MEXKOCTHOM MepernoHKM rojieHu, Ha 00jbliedepiio-
BO M MaJioO0epoBoil KocTax. [Ilepeduss Ooavuebepuosas
Mblidya TIPUKPETUTSIETCS] K OCHOBAHUIO TIEPBOU TUJIIOCHEBOM
W TIepBOM KJIMHOBUIHOW KOCTeli, pa3rmbaeT cTomy (ThbLIb-
Hoe crubaHue), NPUMOJHUMAET €€ MeAUalbHbIN Kkpail. Jaun-
Hble pazeubamenu nasvyes N 0O0AbULOZO NAAbUA CHONbL TIPU-
KpEeTUISIIoTCs K (hajlaHraM COOTBETCTBYIOIIMX MaJIbLIEB U pa3-
rubarwT CTomy.

3aonsasa epynna MBI TOJICHW BKIIOYACT IIECTb MBILII —
TPEXTJIaByI0 MBIIIIY TOJE€HU, MOAKOJEHHYIO, 3aIHI0I0 0OJIb-
me6eploOBYI0 ¥ MOMOIIBEHHYIO MBIIILbI, AJIMHHBIA cruda-
Tedb TajblieB W AJMHHBIA crubareib OOJBIIOrO Iajblla
CTOIIHI.

Tpexenasas moiuya 2oseHuy PaCcIIoOXeHa ITOBEPXHOCTHO, OHA
dopmupyeT penbed TojieHu c3aau. JIBe TOJOBKMU (JlaTepaibHas
1 MeIyaibHas) HAYMHAIOTCS Ha COOTBETCTBYIOIIMX HAaIMBIIIEI-
Kax OeIpEeHHON KOCTU U 00pa3yioT UKPOHONCHYIO Mbluiyy. Tpe-
ThSI TOJIOBKA (TJIyOOKasl) COCTaBIISIET KAMOAA08UOHYIO Mbliyy N
HauyMHaeTcs Ha 0OJIpIIeOePIIOBO KOCTU M CYXOXMUJIBHOM JyTe.
KambanoBuaHasi 1 MKpOHOXHASI MBIIILBI IIEPEXOASAT B OOIIee
(axn10BO) CyXOXuiaue, KOTOpoe MPUKPETIIeTCS K MSITOYHO-
My Oyrpy. MBIIIIIA SIBJISIETCS MOIIHBIM CrMOaTejieM CTOIIbI, a ee
MenuajabHas U jlaTepajabHasl TOJOBKM CTrM0aloT TakXke rojieHb B
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KoJIeHHOM cycrtaBe. [lodowsennas moiuya, TOHKasi, KOpOTKasl,
C JUIMHHBIM CYXOXWIMEeM, HauMHAeTCs Ha JiaTepaJbHOM Hal-
MBIIIEIKe OeIpeHHOM KOCTHM, a €€ CYXOXWINE BIUIETaeTCS B
MATOYHOE (aXWJIIoBO) cyxoxumnue. IlookoarenHas moluiya, KO-
poTKasl, JIeXXUT C3aAu Ha KaIlcyjie KOJIEHHOIro CycTaBa, IJisl KO-
TOpPOTO OHa sBJsieTcsl crubaresieM. Mplillla HAUMHACTCST TaKXKe
Ha JlaTepaJlbHOM HaJMBbIIIEIKEe OeIPEeHHO KOCTH, a MPUKPEII-
JisieTcsl K 3aHel MOBEPXHOCTU OO0JbIIEOEpIIOBOM KOCTH.
3aoussa 6Goavuebepyosas movlulyd, OAUHHBLI ceubamenv NaAlb-

ueé N OAUHHbLU ceubamens 60AbUIO020 NAAbYA CHONbL JIEXKAT TTO
TpexryiaBoit Mbliiei. HaunHaioTcsi oHu Ha 3aJHel MOBEPXHO-
CTHM OOJIBIIIeOEePIIOBOI N MaIOOEPIIOBOM KOCTEH M MEXKOCTHOM
nepenoHKH. CyXOXWIWS 3TUX MBIIII ITePEeXOsT Ha CTOITy MO-
3a1y MeAUaJIbHOM JIOABIKKK. Bce 3TM MBIIILBI SBISIIOTCS CTH -
OaTeIsIMU CTOITBI, a IOCJIeIHNE IBe — TakKXKe Crudareand COoOT-
BETCTBYIOIIMX TajblieB. 3aaHsIs 00JblIeOeplioBast MBIIIIA IIPH-
KpeIisieTcs Ha JIaAbeBUIHON, KIMHOBUAHBIX U 4-i1 ILIIOCHE-
BOIl KOCTSIX.

Jlamepanvnas epynna moluiy 201eHU COCTOUT U3 IBYX MBITIIL —
OAUHHOU YT KOPOMKOLL Man06epyoeoil mblily, KOTOPbIC HaYMHAa-
I0TCSI Ha MayJio0epIIOBOM KOCTH, a MX CYyXOXWJIMUS MAYT Ha CTO-
My MNo3aau JaTepaibHOU NoAblkKU. Kopomkas manobepyosas
Mbluiya TIPUKPEIUISIETCS K OYITPUCTOCTH 5-i1 IIIOCHEBOM KOCTHU.
[Mpukperienne daunHoli manobepyosoil muiuiyst ciaoxHoe. Ee
CYXOXWJIME TepeceKaeT HAaMCKOCh CTOIY M IPUKPEIUISIETCS K
OCHOBAaHUIO MeOUAJIbHON KJIMHOBUIHON U K 1—2-i ILIIOCHE-
BBIM KOCTsM. [103TOMY AIMHHAsT MaioOepLioBasi MbIIIIIa HE TOJb-
KO CrufaeT CTOomy M IMOomHMMAaeT (IIPOHMPYET) JaTepalbHbIi ee
Kpail (BMeCTe ¢ KOPOTKOM Maja00eplOoBOil MBIIIIIEiT), HO U VK-
peruIsieT MonepevYHblii CBOJ CTOIIBI.

Ha cmone nmerorcst motabHbie 1 nodouieernvie moiuibl. Ha
ThIJIE CTOMBI PACIIOJAraloTCsl ABE MbIIILbLI — KOpomKue paseu-
bamenu nanvyes N 60abu020 natvya cmonsi. O0e MBIIIIBI HAYHM -
HAIOTCS Ha ThUIbHOI ITOBEPXHOCTU MSITOYHOM KOCTH, a IIpU-
KPEIUISIIOTCS K TBhUIBHOUW ITOBEPXHOCTU (haJaHI COOTBETCT-
BYIOIIUX ITIaJIbIIEB.

Ha noodowee cmonbsi BRIIEASIIOT mpu epynnst Mulidl, — medu-
anbHyro (8036bluteHUe 00abULI02O naabya), samepanvHyo (BO3BbI-
IIeHME MU3WHIA CTOIMBI) U CPEAHIOI IPyImy MbI. B medu-
aAbHyI0 2pynny BXOASIT TPU MBILILIBL: MblUUa, OME00Auas 601b-
uioll naaey, cmonbsl, KOpomKuil ceubamens 604bUL020 NAABYA CINO-
nol, UMbLUUA, NPUE00sUAs 60AbULON naAel, CIONbl. DTU MBI bI
HAaYMHAIOTCA Ha KOCTSIX MPEATIIOCHBI U TPUKPETLISIOTCS K TIPO-
KCUMaJbHOM (pajlaHre OOJIBLIOrO Iaiblia CTOIIBI.
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K samepanvhoit epynne OTHOCSTCSI TakKe TPW MBILIIBI —
MblULYa, 0MEo0AUas MU3UHEY, CIONbl, KOPOMKUI ceubamens Mu-
3UHUA CIMONbL U MbIULYA, NPOMUBONOCMABAAIOUAA MUSUHEY. DTU
MBIIIIBI HAYMHAIOTCS Ha TOAOIIBEHHOW CTOpPOHE MSITOYHOM
KOCTH, 5-i TIJIIOCHEBOM KOCTH, IIMHHOM CBSI3KE CTOIIBI, a TIPU-
KperisiioTes K dajaHraM MU3UHIIA.

CpedunHoego3ebluieHue {cpednssepynna)BKIo4YaeT | 3MbITIILI.
Kopomiuii ccubamensv naavyes u K8aopamuas Moluiya NoOoOUL8bL
HAYMHAIOTCA Ha MSITOUYHOM KocTH. [lepBast mpuKpemseTcs K
(hanaHraM cpenHUX Tpex MajblieB, a KBaapaTHas MbIIILA MO-
JOILIBBI — K CYXOXWJIMAM JUIMHHOTO crubaress naibles. Ye-
moipe uepgeodpasHvie MbluUbl HAYMHAIOTCS Ha CYXOXUIIUSIX
IJMHHOTO Crubartesis MajblieB, a MPUKPETUISIOTCS K MPOKCU-
MalbHBIM (ajaHraM 2—5-To manblieB. Meckocmubie Mbluilbl
HAUMHAIOTCS Ha TUTFOCHEBBIX KOCTSIX (B MEXKOCTHBIX TTPOMEXKYT-
Kax) U OpHUKpeIisioTcs K (amaHram nanbleB. IlodowesenHvie
MEJNCKOCMHbLe MblUilybl TIDUBOASAT 3—5-1 TajbIbl KO 2-MY, Mblib-
Hble — OTBOJAT 2—4-1i Maiblbl B JaTepaJIbHYIO CTOPOHY (Mpu-
OMKAIOT K MU3UHILY).

@acnuy HIDKHEH KOHEYHOCTH. BHYTpeHHUe MBIIILbI Ta3a,
HauYMHaloIIMecss Ha o6pasylolluX ero KOCTSIX M Ha TMOSICHUY-
HBIX ITO3BOHKAX, ITOKPBITHI n0de3douiHoll gacyuei. HapyxHbie
MBIIIIIBI Ta3a, a TaKXe MBIIIIBI CBOOOAHON HMXXHEH KOHeY-
HOCTH TIOKDBITBI HO8ePXHOCMHOU (nOOK0XMCHOU) hacyueil, KO-
TOpasl B SITONUYHON OOJIACTM HA3bIBACTCS s200ukHOi ghacyueil,
Ha Oenpe — wupokoii gacuueii {6edpa), Ha TOIIEHU — ghacyueil
20/1eHU N T 1.

IHllupokas ¢hacyus, NAOTHAS, TOJCTasl, UMEET CYXOXWIbHOE
crpoeHre. OHA MOKPBIBAET BCE MBIIIIEI Oeapa CHAPYXU U 00-
pa3yeT Tpu MeXMBbIlIeUHble Meperopoaku, pasdrpaHUYUBalO-
e BMecTe ¢ OeIpeHHO KOCTBIO TPH IPYIIITEI MBI Ha Oeape.
B pesynbTare 00pa3yroTcs KocmHo-gacyuaisHsie 104ca 1Sl ne-
peoHeil, 3a0Hell I MeduanrbHoll epynn muiuiy, bedpa. B BepxHe-me-
Irajbl-1oi yacTu Oenpa (o1 MaxoBOi CBSI3KOM) IIMPOKYIO (ac-
LINI0 MMPOHU3BIBAIOT MHOTOUYUCEHHBIE OTBEPCTUS, Uyepe3 KO-
TOpbIe MPOXOAST COCYIbI, HEPBbl. DTOT y4yacToK (hacumu Ha-
3bIBAIOT peutemyamoil gacyueli, KOTopast 3aKpbIBaeT BbIXOM Oem-
PEHHOTO KaHajla (HapyXHoe, MOAKOXHOE €ro KoJblIO).

Dacyus eonenu SIBISETCS TIPOMOJDKEHUEM IMMPOKON dac-
uuu 6eapa. Ha rojeHu ot e€ ¢acuum K MajoOeploBOil KOCTU
OTXOHST 08¢ MedcMblideyHble Nnepecopooku, OTIENsIoNIe JaTe-
pabHYIO TPYIIY MBIIIL TOJAeHU (MaJloOEpPIIOBbIC MBIIIILIbI)
OT TiepeJiHell rpynmbl U oT 3aaHeil rpynnel. Ha ypoBHe rose-
HOCTOITHOTO cycTaBa acuusl rojieHu o0pa3yeT HeCKOJIbKO

147



IOIIEPEYHO OPMEHTHPOBAHHBIX YTOIIICHUNA — yOep:KUBaTe-
e cyxoxunauii. Briepeny oT TOJIEHOCTOIHOTO CycTaBa MMeE-
IOTCSI GepXHUI N HUMNCHUIL YOePIHCUBAMEAU CYXONCUAUI MbLUL-
pazeubameneil (cmonst). DTU yAEPKUBATEIU yIaCTBYIOT B 00-
pa3oBaHUU TpeX KOCTHO-(UOpPO3HBIX KaHaJOB, B KOTOPBIX
MPOXOASAT Ha THUI CTOIBI CYXOXWIMS TepenHeir Gosbliedep-
LOBOI MBIIIIBI, MBIIIILI-Pa3rubdareiss 00JIbIIOTO ITalblia CTO-
bl ¥ MBIIIIIBI-pa3rudaTesis majiblieB CTOIbl. B KaxaoMm KaHa-
JIe HaXOOMTCsS COOTBETCTBYIOIIEE CHHOBMAJIbHOE BIarajuile.
IMo3agu MemauallbHOUM JOABIKKU TION Yydepicueamenem Cyxo-
HCUAUTL Mbludy-ceubameneli 011 HAX TaKKe MMEETCSI TpU CHU-
HOBUAJIbHBIX Biaranuima. [lo3aau JatepaibHOM JTOABIKKHU IO
yoepicueamenem CyXOUCUAUT MA100epuosbIX MbLuLl, IMEETCS
BHayvajie oOIlee IJISI UX CYXOXWJINN CHHOBUANbHOE BJlaraiu-
e, KOTOpoe KHU3Y paslmelsieTcs Ha ABa, — OJs CYXOXUJIMS
JJIUHHOW MaJIoOEepLIOBOM MBIIIIBI U I CYXOXWIMSI KOPOT-
KO MaJIoOEpPLIOBOIl MBIIIIIKI.

Dacyuu cmonst Ha €€ ThIJIE U TOIOIIBE UMEIOT Pa3HOE CTPO-
enue. Ha Teine cTromer hacimsa ToHKas, HeXHas. Ha momoiise
CTOIbl (paclus TOJICTast, IMOAKpEeNjeHa TOJCTHIMU ITy4KaMU
(ubpo3HBIX BOIOKOH. [loaToMy nodoweenuyro ghacyuro Ha3piBa-
IOTNO00UIBEHHBIM ANOHEBPO30M.

dacumny ¥ CyXOXUIUST MBIIIII HA HUKHE KOHEYHOCTH y4acT-
BYIOT B 00pa30BaHMM KaHAJOB, SIMOK U APYTMX UMEIOLINX BaxX-
Hoe (M3MOJIOTUYECKOEe M IPAaKTMYeCKOoe 3HauyeHue o0pa3oBa-
Hultl. BT10 OeApeHHbI, OeNpPeHHO-NOAKOJIEeHHbI KaHalbl, O -
PEHHBIN TPEYTrOJIbHUK, MOAKOJEeHHAs IMKa.

bedpennvlii kanan, KOTOPHIM MOXET OBITH MECTOM 00Opa3oBa-
HUSI OEIpEHHBIX TPBIK, HAXOAUTCS ITOA MEIMaJbHOIl 4YacThiO
ITaXOBOM CBSI3KM, B TOM MECTE€, KOTOPOE€ Ha3bIBAIOT COCYOUCMO
aaxyHoii. CTeHKaMu KaHaJla, JJrHa KOTOPOro MpuMepHo 2 CM,
SIBJISIIOTCS TaxoBasl CBs3Ka (cIiepenn), OeapeHHas BeHa (JiaTe-
paJIbHO) U TIIyOOKUI TUCTOK IIUPOKOU pacuuu (c3anu). Buym-
DEHHUM K0oabuom (omeepcmuem) 6e0peHH020 KaHaaa B TIOJIOCTH
MaJIOro Ta3a SIBJISIETCS YYaCTOK MEXAY MEeCTOM HPUKPEIUICHUS
IMaXOBO# CBI3KM K JOOKOBOM KOCTHM MEOUAIBLHO M OeapeHHOM
BeHOW naTtepanbHO. HapyycHbim omeepcmuem Kauaia sIBISIETCS
pemreTyaTas ¢pacusi — IPOABIPSIBIACHHAS IUIACTMHKA B IIIAPO-
Kol dacuuu Geapa.

benpeHHbIli KaHal HaXOAUTCS B BepXHEMeIWaJlbHOW 4Yac-
TH TaK HA3BIBAEMOTO 0edpeHH020 mpeyeoabHuKa, KOTOPBIIA Or-
pPaHUYMBAIOT MaxoBasl CBsSI3Ka BBepXy, MJMHHAs MPUBOASINAS
MBIIIIA MEAWAIbHO W IOPTHSKHAS MBIIIIA — JIaTepalbHO.
3HayeHHE BTOrO TPEYTroJIbHUKA OIpeaessaeTCs] HAIMIueM 31eCh
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OeApeHHBIX apTepUM U BEHBI, MPOXOASIIMX OT CepeIMHbI Ia-
XOBOM CBSI3KM K HIDKHEMY OTHENYy 3TOr0 TpeyroJbHHKA.

OT HMXHeEro ymia OeIpeHHOIro TpeyrojbHHKa OepeT Ha-
qyajo  0OedpeHHO-NOOKOAeHHbll  KaHaa, COIepXalluii OeapeH-
HYI0O apTepMI0 M BeHY U OTKPBIBAIOUIUICS B HOOKOACHHYH)
amky. Drta IMKa, MPUKPHITas MOAKOJICHHON (hacuueit u nme-
oniasg ¢GopMy BBITSIHYTOIO CBEepXy BHM3 pom0ba, COIEpXUT
KMPOBYIO KJIETYATKY M PACIIOJNIOXKEHHBIE B HEMl MOAKOJEH-
HbIE apTepUIO0 M BEHY C MX BETBSIMU U IIPUTOKAMMU, HEPBHI,
TuMdaTudecKue y3JbL.

BOHpOCbI OJ MNMOBTOPEHHUAd M CAaMOKOHTDOIA:

1. Ha kakue rpynmbl MoApasnessiioTCsl MbIIILbI BepXHEel KOHEUHOCTH IO
MECTY PACIOJIOKEHUsI U MO0 (PyHKLUSIM?

2. Ha3OBI/ITe MBILILbI, TPUBOAALINE WU OTBOAALIME IIJICYHO B IJICYEBOM Cy-
cTaBe.

3. HazoBuTe MbILILIBI-TPOHATOPLI U MBbILLILLI-CYITMHATOPbI MPEAIIeYbs U
KUCTHU.

4. Ha3OBI/lTC rpynmnbl MbILILL Ha KUCTU. KaKl/le MBILILBI BXOIAT B KaXKAYyIO
rpyrmny M Kakue QYHKUMU BBIMOJHSIOT 3TH MBbIIIILbI?

5. Ha3oBuTe KaHajbl, OTBEPCTHUS, SIMKM, CUHOBHAJbHBIC Bjarajiuina Ha
BerHel‘/)l KOHEYHOCTH. l"ue OHU HaxXoZsATCA U KaKO€ NMPakKTU4YE€CKOE 3HAYCHUEC
nMmeroT?

6. INepeuncnnTe MBILILBI MTOSICA HUKHUX KOHEYHOCTE (Ta30BOro Imosica).
l"ﬂe OTU MBILILbI pacrojararoTcsad u KakKue (I)yHKLlI/lI/l Bbll'lOJ'lHﬂlOT?

7. HazoBuTe rpyrmibel MBI Ha Oeape U Ha roseHu. Kakue MBIIIIBI BXOIAT
B KaXIylo Tpynmy, Kakue (GyHKLUMMU BBITOJHSIOT 3TH MbILILbI?

8. HazoBute rpynmbl MbI Ha crore. Kakue (GyHKIIMKM BBITIOJHSIIOT 3TH
MBILIILIBI?

9. HazoBute KaHalbl, IMKHM, CUHOBMAJIbHbIE BIArajlvilia, MMEIOIIUECcs Ha
HUXKHEW KOHEYHOCTH. [Jie OHM pacrojaraiorcsi, Kakoe MpaKTH4eCcKoe 3Have-
HUE UMEIOT?

YYEHUE O BHYTPEHHOCTAX
(CINTAHXHOJIOI'"A)

B monocTsix Tena yenoBeka pacroyioXXeHbl BHYTPEHHUE Op-
raHbl, WX BHYTPEHHOCTU. K HUM OTHOCSITCSI OpraHbl nuuesa-
PUMENbHOLL, OblXAMENbHOU, MOUeBbIOeAUMEAbHOU NOA0BOIL CUC-
mem. Ilocneanue nBe B CBSI3U B OOIITHOCTBHIO Pa3BUTHUS U HEKO-
TOPBIX PYHKIMI OOBEIUHEHBI B MO4enoa06oi annapam. B pas-
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JieNie «BHYTPEHHOCTM» PaccMaTpUBaeTCs TakXKe aHAaTOMUS op-
2aH06 BHYMpeHHell ceKpeyiy, MHOTUE U3 KOTOPBIX Tonorpadu-
YeCKH pacCIIOIOXKEHBI B ITOJIOCTSX Tela.

BOJBIIMHCTBO BHYTPEHHUX OPTaHOB MMEIOT TPyOUaToe CTpOo-
€HME C OIpeleIeHHOI MOCIeI0BaTEIbHOCTBIO PACIIOIOKEHMS
CJI0€B B UX CTEHKaX — CJIIM3UCTON O0O0JIOYKH, TOACIU3UCTON
OCHOBBI, MBIIIIEYHOI 000JI0YKY, adBEHTULIMY (I CEPO3HOM
060510ukn) (puc. 37). CaMbIM BHYTPEHHUM CJIOEM CTEHOK TpYO-
YaTbIX OPTraHOB SIBJISIETCS cAu3ucmas 000404Ka, COCTOSIIAs U3
COOCTBEHHOM IIJIACTMHKU CJIU3UCTOM OOOJOYKM, MTOKPBITOM
srmuteareM. CaMsrcTas 000104Ka YBIaKHEHA CIM3bI0, KOTopast
BBIPA0ATBIBAETCS OMHOKJIETOYHBIMUA W MHOTOKJIETOUHBIMM K€~
Je3aMu. Fnumenuii, OTTPAaHUYMUBAIOIINI CTEHK OPTaHOB OT
BHEIIHEH cpefpl (COOep>KMMOIO MUIEBAPUTEILHON TPYOKH,
JbIXaTeNbHBIX ITyTel, MOYEBBIBOMSIIMX MyTeit), Y POTOBOIL I10-
JIOCTH, TJIOTKH, MUIIEBOIA, 3aMHEPOXOTHOIO KaHajia — MHO-
TOCJIOMHBIN, TJIOCKWI, HEOPOTOBEBAIOIIMIA. Y KelyaKa, TOH-
KO M TOJICTOI KMIIIOK, Tpaxeu 1 OPOHXOB SIMUTEIUI MPOCTOU
CTOJI0YATHIA (OMHOCIOMHBIA HIWIMHAPUIECKMIT). Y MOYEBBIBO-
ISIINX TTyTel SIUTeNnil rrepexoqHbiii. CoOCTBeHHAs TUIACTAH-
Ka CIM3KCTON 000I0YKM, HAa KOTOPOI JIEXKUT SIUTEINIA, 00pa-
30BaHa PHIXJION BOJOKHUCTOW COCNMHUTEIBHON TKaHBIO, B
KOTOPOM pacmojiararoTcs xKejae3bl, CKOILUICHUS JTUMGOUIHOM
TKaHM (JIuM(pOVIHBIE Y3€IKH), HEPBHBIC 3JIEMEHTbI, KPOBEHOC-
Hble U JUM@aTUIECKUE
KalmwuIspbl X COCYIIBI.

ITlodcauzucmas ocnosa
0o0pa3oBaHa PHIXJION BO-
JIOKHUICTOM Heo(hopMIeH-

Puc. 37. Cxema ctpoeHus
MUIIEeBAPUTETHHON TPYOKM:

1 — HapyxHas o06o0jiouKa
(anBeHTHMLIMS, OpIOIIMHA), 2 —
MPOAOJIbHBINA CJIOA MBILLIEYHOM
000JIOUKH, 3 — KPYroBOM CJIOi
MOOMBIIIIEYHOU 000710YKU, 4 —
MOACTU3KCTAsl OCHOBA, 5 — CIU-
3ucrasg obosovyka, 6 — CKiIamka
CJIM3UCTOM 000JI0YKH, 7 — BOP-
CUHKHU, 8 — OpbDKelika
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HOW COENVMHUTENbHOW TKAHbIO C PACTIOJOXEHHBIMU B HEW Xe-
Je3aMy, HEpBAMH, COCYIaMU.

Mpoiweunas 060104Kka COCTOUT U3 ABYX CIOEB — BHYTPEHHETO
KPYTOBOTO M HApPYXKHOTO MPOAOJIBHOTO, TOCTPOEHHBIX B OCHOB-
HOM M3 MIaJKON MBIIIIEYHOW TKaHU. Y TJIOTKU, BEPXHETO OTIeNa
MUIIEBOAA, TOPTaHW MYCKYyJaTypa McuepueHHasl (MomnepeyHo-
noJyiocatasi). biarogapsi cokpanieHUIo MBIIIII TPOCBET TpyOUa-
TBIX OPTAHOB MOXET CYXMBATBHCSI, PACIIUPSTHCS, a CTEHKH
KeyAKa, KUIIKW COBEPIIAIOT MEPUCTATBTUYECKUE TBUXKEHUS.

Hapyacnas oborouka, uiv aogenmuyusi, COCTOUT U3 PbIX-
JIO BOJIOKHUCTOW COECIUHUTEJBHON TKAaHU, B KOTOPOM pac-
MOJIOXKEHbl KPOBEHOCHbBIE cocyabl, HepBbl. HekoTopnie opra-
Hbl CHApyXW TOKPBITHI CEpo3HOi 000104KOl, BIAXHOW, Oyec-
Tslei, observaloiieil IBUXEHUE HEKOTOPBbIX OPTraHOB ApPYT
OTHOCHUTEJIbHO Jpyra (KeayAoK, METJIW TOHKOW KWIIKH, TO-
nepeyHasi 000JJ0uHast KUIIKA W PYTHUE).

Ha BceMm nmpoTsiKeHUU NUIlEBAPUTEbHOU CUCTEMBI, B CTEH-
Kax OPTaHOB JBIXaHUS W MOYEMHOJIOBOTO ammapara, a TakxXe B
KOX€E UMEETCsI OOJIbIIIOE KOJIMYECTBO PA3TUYHBIX IO CTPOCHUIO
00HOKAEMOYHbIXIMHO2OKAeMOUHbIX dcene3 (puc. 38). DT xee-
3bl ABJISIIOTCSI TPOU3BOJHBIMU SNUTENUS. ZKee3bl BBITTOJHSIIOT
CEeKpeTOpHY10 (YyHKIIMI0O — BbIpaOaThIBAlOT (PEPMEHTHI, OUO-
JIOTUYECKU aKTUBHbBIE BEIIECTBA, HEOOXOMMMBIE IJISI MUIEBA-
peHUs, U CIU3b, KOTOPAs 3alUIIAET CIAU3UCTYI0O 000JIOUYKY OT
TPaBM U IEUCTBUS Pa3IMYHBIX XUMUYECKUX BelllecTB. KpymHbie
KeJe3bl PACMoNaralTcs 3a IpenesiaMu TMUILEBAPUTETBHOTO
KaHaia (MmapHbIE CIIOHHBIE XeJe3bl, HeMapHble — TEYEHb,
MOKETyI0YHas KeJe3a).

IMUIONEBAPUTEJIbBHAA CUCTEMA

[MumeBapuTenbHasl cUcTeMa BBIITOJHSACT (PYHKIMU Mexa-
HUYECKON 1 XMMUIECKOI 00pabOTKM MUIIY, BCAChIBAHUS IPO-
IYKTOB TepeBapMBaHUS B KPOBb W JUMQY W BbIACICHUSA U3
OopraHv3Ma HellepeBapeHHBIX BEIICCTB.

[MumeBapuTenbHas cucTeMa COCTOUT M3 MUILEeBapUTEIbHOMI
Tpyoku (puc. 39), mimHa KOTOpPO# y B3pOCJIOT0O 4YeJoBeKa J0-
cturaer 7—8 M, U psiia pacrloJIOXKEHHbBIX BHE €€ CTEHOK KpYII-
HBIX MUILEBAPUTEILHBIX Xejle3. Tpyoka oOpa3yeT pacliupeHust
(poTOBasl MOJIOCTD, KEIYIOK) U MHOXKECTBO M3TMOOB, IIE€TENb.

PoroBast mojiocTh, I710TKa, NMUIIEBOI PACIIOIOXEHBI B 00-
JIACTH TOJIOBHI, 1eu ¥ Tpyau. OyHKIWS TepeqHeTo oTnesna —
TpyeM, MepeXeBbIBaHUE MUK, CMaYMBaHUE ee CIIoHOM. B r1oT-
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Puc. 38. CtpoeHue ¥ TUIIBI 9K30KPUHHBIX XeJie3:

A — osnurenuii; b — BoJloOKHUCTas coeqMHUTENbHAs TKaHb: I — mpocras
TpyOuaTas xenesza, Il — mpocras anbBeosisipHas kenesa; 111 — mpocras pas-
BEeTBJICHHasi TpyOuaras xene3da; IV — mpocrasi pa3BeTBJIEHHas ajlbBEOJISIpHAsI
xene3a; V — CIIOXHasi TpyO4yaTo-aJbBeoJsIsipHasl KeJie3a

Ke TPOUCXOOUT IMEPEKPECT IMUINEBAPUTEIBHOIO U JbIXaTeNlb-
HOTO IIyTeil. B OpIolIHOM MOJOCTH MHIeBapUTeIbHAsT TPYOKa
PEe3KO paciupsercs, odpasyer XeayaoK. 3a HUM CJIEAYIOT TOH-
Kag W ToJicTasg KWIIKa. B Kelyake M TOHKOM KUIIKE 3a CUET
MUIEBAPUTEHHBIX COKOB ITUINA IepeBApUBAETCS, ITPOLYKTHI
TepeBapyBaHMsI BCACKIBAIOTCS B KPOBb U JTUMQY.

3agHUI OTAEN MUIIEBAPUTENLHONM CUCTEMBI — 3TO TOJ-
cTasg KWIIKa, B KOTOPOM BcachIBaeTcs Boma W (hOPMUPYIOTCS
KaJoBble Macchl. HemepeBapeHHbIe U HENIPUTOAHBIE K BCACHI-
BaHMWIO BellleCTBA YOASIIOTCS HapyxXy 4epe3 3aIHUI TPOXO/.

IToaocTs pra

Ilonocme pma nonpasneisioT Ha JBa OTAeNa: MpelaBepue
pTa U COOCTBEHHO MOJOCTh pTa. [Ipeddeepue pma orpaHUYEHO
ry0oaMM U IleKaMu CHapyXu, 3yoamu u necHaMu usHytpu. Iloc-
PEACTBOM POTOBOTO OTBEPCTUSI TIpeAlBepHUe PTa OTKPHIBACTCS
HapyXxy. PoroBoe oTBepcTHe orpaHU4YeHO IrydbaMu, MOKPHITBIMU
CHapy>Xd KOXeW M BBICTJAHHBIMU U3HYTPU CJIU3UCTON 000-
Joukoii. [ToaToMy y Tyd pasziuyaloT HApyKHYIO MOBEPXHOCTb
(KOXHasl 4acTh), BHYTPEHHIOI MOBEPXHOCTh (CIM3UCTAS YaCTh)
U MPOMEXYTOUHYIO YacTh, MOKPBHITYIO TOHKUM CJIOEM OpPOTOBE-
BalOIIEr0 MHOTOCAOMHOTO (MJIOCKOT0) CKBAMO3HOTO 3MUTENMS,
JIMIIEHHYIO CIM3UCTBIX XKeJIe3 U BOJIOC.

Cobcmeenno nosocms pma HaXOAUTCSI KHYTPU OT 3yOOB U
JeceH U coollaeTcss ¢ MOpelaBepueM uYepe3 IMPOMeEXYTKU
MeXIy KOpOHKaMM 3yOOB W IIeTb MEXIY TPETHUM OOJbIINM
KOPEHHBIM 3yOOM W MepeIHUM KpaeM BEeTBM HUXHEH de-
JIIOCTH. BepxHIOI0 CTEHKY MOJOCTH pTa 00pa3yeT MOKPHITOE
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Puc. 39. Cxema cTpoeHuUsI NUILIEBAPUTETBHON CUCTEMBI:

1 — okoJoyllIHasi CIIOHHAs XeJe3a, 2 — Msirkoe HEOGOo, 3 — mioTKa, 4 —
S3BIK, 5 — MuINeBOA, 6 — XeNymoK, 7 — MOMXKeNIyIo4Has xene3a, 8 —
MPOTOK TOMXKETYIOYHOM Xene3bl, 9 — Tomasg kuika, 10 — Hucxopsas
obomouHasl kuika, 11 — momepeyHast 000q0YHasl KMIKa, 12 — CUTMOBUII-
Hasi o0omouYHasl KMIIKa, 13 — HapyxXHbId cUHKTEp 3aaHero npoxoxaa, 14 —
npsiMasi KAIKa, 15 — moaB3oliHas KUika, 16 — yepBeoOpasHblil OTPOCTOK
(anmengukc), 17 — ciemas Kuiuka, 18 — MOIB3IOLIHO-CIETTOKUIICYHBIM
kianaH, 19 — Bocxonsias obogoyHas Kuiika, 20 — mpaBblil (MIEYEHOUHBI)
1n3rué o0OMOYHON KMIIKM, 21 — ABEHaAllATMIIEPCTHAsI KUIIKa, 22 — Xead-
HBII TY3bIPb, 23 — medeHb, 24 — OOIIUIA XXETUHBINA MPOTOK, 25 — cHUHKTED
MpUBpaTHUKA Xenynka, 26 — MOOHMXKHEUeTI0CTHas Xene3a, 27 — MOoIdb-
sI3pIYHAs XKene3a,28 — HUXHAA ryda, 29 — monocts pra, 30 — BepxHsid ryoa,
31 — 3y0bl, 32 — TBepmoe HEOGO
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CIIN3UCTON 000J104KOM TBepaoe HEOO PI msarkoe Hédo. Mae-
Koe HébO, NN HEOHAs 3aHasecKa, TIPUMBIKAET c3aa1 K TBEP-
oMy HEOy W 3akaHuMBaeTcs s3zbiukom. HEOHas 3aHaBecka
MepexoauT Mo 00KaM M KHM3Y B dee napwl 0yxcex (3agHssT —
HEOHO-en0mouHas, TIEPEOHSISI — HEOHO-A3bIMHAS), MEXIY KO-
TOPBIMM pacliojiaraeTcsl mapHas HéOHas muuoasuua. JIHOM
TOJIO-CTU pTa sIBJIsieTcs AuadparmMa pra, ooOpa3oBaHHas Iap-
HOW YENIOCTHO-MOIBSA3bIYHOM MBIIILEWH, Ha KOTOpPOH Jie-
KUT s13bIK. [lepexonst Ha HIKHIOK ITOBEPXHOCTD SI3bIKA, CIIM-
3ucTasl 0bosouka odpasyer ero ysaeuky. Ilo obe cTOpPOHBI
OT Y3IE€YKM Ha BEpIIMHE IOABSI3BIYHBIX COCOYKOB OTKPHI-
BalOTCSI MPOTOKU CIIIOHHBIX Kees.

[TomocTs pTa cooOIIaeTCS C MOJOCTHIO TJIOTKM Yepe3 3¢B,
OrpaHUWYEHHBI MSITKUM HEOOM BBEpXY, HEOHBIMU Iy:KKaMU C
00KOB u KOpHEM sI3bIKA CHM3Y.

Y HOBOpOXAEHHOro pebeHKa MOJOCTh pTa UMeeT HeOOJIb-
1IMe pa3Mepbl, HpeAaBepue OTIPaHUYCHO OT IOJOCTU pTa
IecHeBBIM KpaeM. ['YOBI ToJICThIE, TTPOMEXYTOUHAS JacTh y3-
kas. lllexu oxkpyrjibie, B HUX XOPOILIO BBHIPAXKEHO XXKUPOBOE
teno. Ilocite YeThIpex JeT YacTh XXKMPOBOTO Tejda aTpodupy-
€TCs, 3aIHSS €ro 4acTh YXOAMT 3a KEeBATEJIbHYIO MOBIIIILY.
TBepooe HEOO YILIOIIEHO, CIM3UCTast 000J04YKa OemHa kKe-
Jné€3amMu. Msirkoe HEOO OTHOCUTEIBHO IIIMPOKOE U KOPOTKOE,
pacroJjiaraetcs Mo4yTH TOopu3oHTaabHO. OZHAKO OHO HE J0-
cTuraet 3ajHell CTeHKM IJIOTKHM, YTO oOecIieunBaeT cBOOOII-
HOE AbIXaHUE IPU COCAHUU.

SA3pIK

A3bik 00pa3oBaH MCYEPUYEHHON (IMOTNEPEYHOIIOIOCATOMN)
MBIIIEYHOM TKaHbIO, MOKPBHITON CIM3UCTON 000JI0YKOM. A3BIK
Y4acTBYeT B IIPOLIECCE COCAHMS, IJIOTaHUS, apTUKYJISILIUU PEYUH;
SI3BIK SIBJISIETCS OPTaHOM BKyca. Ype3BbIUaiiHO BaXXHa POJIb S3bIKa
y peOeHKa IIpY COCAaHMUH MOJIOKA MaTepu. B CBSA3M ¢ 3TUM S3BIK
HOBOPOXKIEHHOIO M TPYIHOr0 pebeHKa OTHOCHUTENIbHO OoJjiee
TOJICTBIA W LIUPOKUA.

A3bIK IO 00OKaM OrpaHUYEeH Kpasmiu, KOTOphIE BIIepeau
OTTPAaHUYMBAIOT 8EPXYUIKY A3bIKA, A K3AIU — €TO KopeHb. MexX-
JIy BEPXYILKOI M KOPHEM PACMOJIOXEHO meno 13bikd. BepxHioo
TOBEPXHOCTb Ha3bIBAIOT CHUHKOI A3bIKA.

Cnuzucrasi 000104Ka SA3bIKa MOKPHITA HEOPOTOBEBAIOILIM
MHOTOCJIOMHBIM TUIOCKUM snuTenneM. Cnusucras o0ojouKa
CIIMHKU M KpaeB S3bIKa 00pa3yeT MHOXKECTBO COCOYKOB. DTO
HUTEBUIHbIC, TPUOOBUAHBIE, XeI000BaThie (OKPY:KEHHEIE Ba-

154



JIOM) W JUCTOBUIHBIE COCOYKU. Humeguouvix cocouxos 0OJb-
IIUHCTBO, OHY MPUAAIOT CIIMHKE s13bIKa 6apXaTUCThIN BUI. dnu-
Ha 3TUX COCOYKOB 0Ko0jo 0,3 MM, B HMX MMCIOTCS HEpPBHBIC
OKOHYaHUS, KOTOPble BOCTIPUHMUMAIOT OILYIIEHWSI TPUKOCHO-
BEHMUSI.

KonuyecTBo epubosuduvix cocouxos MeHblle, YeM HUTEBUI -
HbIX, UX JauHa coctaBiseT 0,7—1,8 mm, guametrp 0,4—1 MMm.
Cocouxu, okpyxceHHble anom (dceroboeamoie), B KOJINIECTBE
7—12, nuametrpom 2—3 MM, pacliojaraloTcsl Ha I'paHULE MeX-
Iy CIMHKON U KOpHEM s13bika. BOKpyr cocouka nmeeTtcst y3Kuii
IyOOKMIA KeT00OK, a CHApYyXKM OH OKPY:KEH BaJIMKOM CJIM3U-
croit obosouku. Ha moBepXHOCTHM TpUOOBUIHBIX U XKeI000Ba-
TBIX COCOUKOB B TOJIIIIE SMUTEIUS HAXOISATCSI BKYCOBBIE TOYKU —
IPYIINbl CHEUMATU3UPOBAHHBIX PELENTOPHBIX BKYCOBBIX KJle-
TOK. BKyCOBBIE TOUKU UMEIOT MAKIHCEAUCOBUOHbBIE COCOUYK U, PAC-
MOJIOXEHHBbIE HA OOKOBBIX TTOBEPXHOCTSX S3bIKA.

Ha cnusuctoii 060/0uKke KOpHS sI3bIKa COCOYKOB HET, €€ MOo-
BEPXHOCTb HEPOBHAs M3-3a CKOTUJIEHUs B €€ COOCTBEHHON IlIa-
CTUHKE TUMOOUIHON TKaHU, 00pa3yIolIel 36/4HYIH0 MUHOAAUHY.

Mbuiuypl s2361ka IOAPA3NESIIOT HA ABE T'PYINbBI: HApy>XHBIE 1
cobcTBeHHBIC. Hapyochble mbiutlbl 1361Ka (N00OOPOOOUHO-513bI4~
Hble, N00BA3bIYHO-A3bIYHbIE N WUA0A3bIYHbIE) HAYUHAIOTCS Ha
KOCTSIX yepera 1 OKaHUYMBAIOTCS B SI3bIKE. DTU MBILIILILI OCYILIEe-
CTBJISTIOT OBVKEHMS s13bIKa. Co6cmeeHHble Mbluilybl HE CBSI3aHBI C
KOCTSIMU, OHU U3MEHSIOT (popMy sI3bIKa.

CoOcTBeHHbBIE MBILILBI I3bIKA COCTOST U3 MYYKOB MTPOI0Jb-
HBIX, TIOMEPEUYHBbIX U BEPTUKAIbHBIX BOJIOKOH, TeperieTalo-
LIKUXCS MeXIy coOOil M C BOJOKHAMM HApyXHBIX MbIII. Bce
MBIl SI3bIKA WHHEPBUPYIOTCS BOJIOKHAMU TMOIbBSI3BIYHOTO
Hepsa (XII mapa yepenmHbBIX HEPBOB).

3yObl

VY 4yeloBeKa MMEIOTCS JBE TOCJIEI0BATEIbHO CMEHSIONINE
Ipyr apyra opMbl 3y0OOB — Mosa04HbIE (8peMeHHble) U NOCO-
AHHble. 3yObl PACIOIOXKEHbI B 3yOHBIX albBeoJiax.

¥ B3pocioro 4yeiaoBeka 32 MOCTOSHHBIX 3y0a. Y pebenka 20
MOJIOUHBIX 3y0OB. Y Kaxmoro 3yba pa3jinyaloT KOPOHKY, Iiei-
Ky, KopeHb (puc. 40). Koporka BuicTyIiaet Han necHoi. Illeiika
HaXOAUTCSl Ha TpaHMIE MEXITy KOPHEM U KOPOHKOW, B 3TOM
MecTe ¢ 3yOOM colpuKacaeTcsl CIM3UcTasi 000JouKa AEeceH.
Kopenv pacriofioxeH B ajabBeojie, OH OKaHUMBAETCS BEpXYIL-
KO, Ha KOTOPOM MMEETCS MAJIEHBKOE OTBEPCTHE, UEepPE3 KO-
TOpoe B 3y0 BXOHSAT COCyObl U HEpBbl. BHyTpu 3yba mmeercs
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nosaocmo, 3alIOJIHEHHAST 3YOHOU nYabholl, OOTAaTON coCydaMH U
HepBaMu. Kaxabiii 3y0 uMeeT onuH (pe3lbl, KJIbIKW), ABa WIH
TpU KOpHS (KOpeHHBIe 3y0bl). KopHU 3y00B IUIOTHO CpacTaloT-
Csl C TIOBEPXHOCTBIO 3YOHBIX SlY€eK IMOCPENCTBOM IMEPHUOIOHTA.

3yObl MOCTPOEHBI TIaBHBIM 00pa3oM U3 deHmuHa, KOTOPBIA
B 00JJaCTX KOPOHKM TMOKPHIT IMaabio, a B 00JJaCTU KOPHSI —
YeMeHmoM. Imanb COCTOUT B OCHOBHOM M3 HEOPTAHUYECKUX CO-
et (96—97%), cpeny KOTOpBIX IpeobiiagaioT GocdopHOKUC-
JIBIN M YTJICKMCITBIN KaJdbIuii, 0KoJIo 4% (DTOPUCTOTO KaTbITHS.
B odenmune oxono 28% opraHndecKux BellecTB (IIpeuMylle-
CTBEHHO KoJiareHa) u 72% HeopraHmdeckux (hpochopHOKHUC-
JIBIM KaJbLIMi, MarHuil, (PTOPUCTHIN KaJIbLIU).

LleMeHT Mo cBOeMy cocTaBy MpUOIMUKaeTCsl K KOCTU, B HEM
29,6% opranumdeckux BemecTB u 70,4% HeopraHMYeCKHX (TIpe-
UMYIIECTBEHHO (HOCHOPHOKUCIBIN U YIJIEKUCIbIA KaJblLIUA).

ITo dopme KOpPOHKM pasziuyaloT cienymolnue (QopMbl 3y-
OOB: pe3uybl, KAbIKU, Maable U Ooabuiue KopeHHble 3y0bl. Pe3ybi

HUMEIOT A0J0TO00pa3-
HYIO0 KOPOHKY U O H
KOpPEeHb. Y KAbIK08 KO-
- POHKa MMeeT JIBa pe-
XKYIIUX Kpass U Oy-
FOpOK Ha SI3bIYHOM
nosepxHocTtu. Ko-
peHb Yy KJIBIKOB TaK-
Xe onuH. Maavie Ko-
PeHHble 3Y0bl PACTIO-
Jlararotcd c3amyd OT
KInbIKOB. KopoHka
UX ¥MeeT Oyropku
Ha XeBaTeJIbHOM T10-
BEPXHOCTU, KOPEHB
onuH. boavuwue ko-
peHHble 3Y0bl UMEIOT

(]

}

—

|

|

Puc. 40. Cxema ctpoe-
HUS 3y0a:

1 — sMmanp, 2 — neH-
TUH, 3 —myjibna 3y0a,
4 — nmecHa, 5 — IIEMEHT,
6 — mepuomgoHT, 7 —
KocTb. I — KopoHka 3y0a,
Il — weiika 3y6a, 111 —
KOopeHb 3yba, IV — kanan
KOpHs 3yba

=
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KyOOBUIHYIO KOpPOHKY, HECKOJIbKO OYrOpKOB Ha XeBaTelb-
HOM ITOBEPXHOCTH, IBa WX Tpu KOopHs. CMBIKaHHWE 3yOOB I10-
JIYYUJIO Ha3BaHUE MpuKyca. [Ipu 3ToM BepxHUE U HUXKHUE 3yObl
IUIOTHO COIIPMKACAIOTCs, BEPXHME PE3I[bl OOBIYHO BBHICTYITAIOT
HaJ HUKHUMU pe3LaMu.

Yucio 3y00B IMIPUHATO 0003HAYATEL 3yOHOI (POPMYION, KO-
Topasi mpeacTasisier coboii 1pook. B yucnutene nepsas nudpa
0003HavYaeT KOJUYECTBO PE3IIOB, BTOPASI — KIIBIKOB, TPEThs —
MaJIbIX KOPEHHBIX 1 YeTBepTasi — OOJIbIINX KOPEHHBIX 3y0OB Ha
OIHOM CTOPOHE BEpXHEH YeIIOCTH, a B 3HAMEHaTeJle, COOTBET-
CTBEHHO, Ha HMXHeil democTy. KoauuecTBo 3y60B y B3pOCIIO-
To 4yejioBeka 32 M 3yOHas ¢popMyna MMeEET CICAYIOIINA BUI:

2-1-2-3

2:1-2-3

ITpopessiBaHKE MOJIOYHBIX 3yOOB HAUMHAETCsI Ha 6—7-M Me-
cslle Tociie poxaeHus pedenka. [lepBbIMM IIPOpE3BIBAIOTCS
MeIMalbHble HMXXHUE pe3libl. OKaHYMBaeTCS IIPOpe3biBaHUE

MOJIOUHBIX 3y00B K Hauaiy 3-ro rojaa Xu3Hu pedbeHka. Mosoy-
HBIX 3y%03 — 20. 3yoHas dhopMysia Ux Takas:

2-1-0-2°

IIndpsl Takke 0003HAYAIOT YMCIO MOJIOYHBIX 3y0O0OB Ha IOJI-
OBMHE KaXXIIOW YeJIOCTU: JBa pe3lia, OJMH KJIbIK, ABa OOJbIINX
KOpPEHHBIX 3y0a. M3 TOCTOSTHHBIX 3y00B paHBIIIE BCETO MPOpeE-
3bIBAIOTCS HUXKHUE 3yObl — MEPBBIN 0OJIBIION KOPEeHHON 3y0 1
MeaualibHbIN pe3ell. Cpoku Mpope3blBaHUs MOJOYHBIX U TO-
CTOSIHHBIX 3yOOB IpeJCcTaBJIeHbl B Ta0JI. 7.

Tabnuua 7

CpenHuie CpoKu Tpope3bIBaHus 3y00B

HarmeHoBanue 3y6a | Monounbie 3yGbl, [MocTodHHEIE 3yGET,
Mecsus TOAB

MeauansHEIil peselt 6—8 6—8

Natepanbumii peselt -9 -9

KoK 16—20 9—12

IMepestii Manerit - 10—12

KOpenHoi

Bropoii Manmii — 10—12

KOpeHHOH

Hepebiit GonbLioii 12—15 6—7

KOpeHHOMH

Bropoii Donsmoi 20-24 11—-13

KOpEHHOIH

Tperuii Gonswoii - 12--26

KOpPEeHHOH
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XKenessl pra

Menkue ocene3vl (2yOHble, weuHble, s3blYHble, HEOHbIE)
PACIIOJIOXEHBI B CIM3UCTON 000JI0YKEe, MOACIU3UCTOM OCHOBE
Y B TOJIIIE IIIEYHON MBIIIIBI. B pOTOBYIO MOJIOCTH OTKPHIBAIOTCS
TaKKe IIPOTOKU TPeX Map 00AbULUX CAIOHHBIX Jcene3: OKO0A0YUL-
HbIX, HOOHUNCHEHeN0CMHbIX N008513bl4HbIX. OKOTOYITHBIE CJTIOH -
HBIE XeJie3bl, XeIe3bl SI3bIKa, a TakKXKe XKeJIe3bl 3KeJI0OOBaThIX
COCOYKOB BBIIESIOT OEJIKOBBIN ceKpeT (cepo3Hblit). HEOHBIE 1
3aJHUE S3bIYHBIC BBIOCISIOT CIU3b. [loMHMXXHEYETIOCTHBIE,
MOABA3BIYHBIE, TYOHBIC, IIEYHBIC, MEPEAHUE SI3bIUHBIE TTPOIY-
LIUPYIOT CMEIIaHHBIA ceKpeT (CepO3HbIA W CIUBUCTHIN).

Okonoywnas xceneza nmeet maccy 20—30 r, oHa ITOKpbITa
XOPOIIIO BhIPaXXEHHOU COeTMHUTEILHOTKAHHOU Karicynoil. Pac-
MOoJIOXKEHa XeJjle3a Ha 0OKOBOM MOBEPXHOCTH JIMIIA CIepedan U
HIDKE YITHOM paKOBUHBI, K3aAM OHa 3aXOIUT Jaxe B IT03aIM-
YEJIFOCTHYIO SIMKY, KIepeau Xeje3a YacTUUYHO NPUKPBIBACT
XKeBaTeJbHYIO MBIIIIY. Bblieo0HOU npomok xcenezvt IpodoaaeT
HIEYHYI0 MBIIIIY U OTKPBIBACTCS Ha JITaTepaIbHON CTeHKe Mpel-
JIBEpUs pTa Ha YPOBHE BTOPOTO BEPXHETO OOJIBIIOTO KOPEHHO-
ro 3yoa.

Hoonuxncneuenrocmuasn ncenesza maccoir 13—16 r pacnosara-
eTCS B MOAHUKHEYCTIOCTHOM TPEYTrOJIbHUKE, TOBOJILHO ITOBEP-
XHOCTHO. ZKejie3a MOKpHITA TNIOTHOW COSOIMHUTEIbHOTKAHHOM
KaIlCyJIOli, ee 6b/600HOI npomoK OTKPBIBAETCS Ha COCOYKEe cOO-
KY OT Y3IeUKM SI3bIKa.

Ilodss3biunas Xejae3a,Maccoil OKOJIO 5 T, y3Kas, yIJMHEH-
Hasl, pacIoioXeHa Ha BepXHell MOBepXHOCTU auadparMbl pra,
ee Karcyna pas3BuTa cinado. ZKenesza uMmeeT eaagHblii npomok (6046-
woil nodssA3viYHbIE), OTKPBHIBAIOIIUICS OJHUM OOIIMM OTBEp-
CTHEM C IPOTOKOM MOIHIDKHEUYETIOCTHOM XKeJIe3bl, U HECKOJIBKO
Manbix nPOMOK08, OTKPBHIBAIOIINXCS Ha MOIbSI3bIUHON CKIIAAKe.

I'moTka 1 nuieBoxn,

Iromka mipencraBisieT co00if BOPOHKOOOpa3HOI (hOPMBI
TPYOKy mimHoi 11—12 cM, oOpallleHHYI0 KBEpPXy CBOUM IIIM-
POKHUM KOHIIOM M CIUTIOIIEHHYIO B MiepeaHe-3aaHeM HarpaBiie-
HUW. BepxHWil KOHEI IIOTKU CpallleH C OCHOBAaHUEM Yeperna.
Ha rpannne mexny VI m VII meiHBIMU TTO3BOHKAMM TJIOTKA
MepexoaAUT B MUILEBOA. Y B3POCIOro yejgoBeKa IJIOTKAa BABOE
JJIVMHHEE POTOBOM IIOJIOCTH, Y HOBOPOXIEHHOIO MPUOIU3M-
TeJbHO paBHa eil. B MIoTKe MpoOUCXOaUT MePEKPecT IblXaTesb-
HOTO W TMIIEBAPUTEIBHOTO MyTEN.
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VY enomku BbIIENSIOT TPU YaCTU: BEPXHIOID — HOCO8YH), Cpell-
HIOI0O — pomoéyrw U HUXHIOW — eopmannyr (puc.41). Cnepe-
1 HOCOBasl 4acTb MIOTKM (HOCOTJIOTKA) COOOIIaeTcs ¢ MoJio-
CThIO HOCa yepe3 XxoaHbl. POTOBast 4acTh MIOTKM Yepe3 3€B CO-
o0111aeTcsl ¢ OJIOCThIO pTa. BHU3Y U KIepeau ropTaHHas 4acTh
[JIOTKA 4Yepe3 BXON B TopTaHb cooOIlaeTcs ¢ ropraHbio. Ha
YPOBHE XO0aH Ha OOKOBBIX CTEHKAX HOCOTJIOTKM PaCMOJIOXEHbI
2/10MOYHble 0MEepPCmUsl CAYX08bIX {eecmaxuesnix) mpyd, KOTO-
pble COEAMHSIOT IJIOTKY C KaXJI0W CTOPOHBI C MOJOCTbIO Cpel-
HEro yxa U CIIOCOOCTBYIOT COXpaHEHUIO B Hel aTMOC(hEpHOro
naBieHus. Bosjge rI0TOYHOrO OTBEPCTUS CIYXOBOW TpPYOHI,
MEXIy HUM M HEOHOI 3aHaBECKOIl, paclOJ0XEHO CKOILICHUE
JTMMOOUTHON TKAaHU — TapHast mpybnas mundaruna. Ha rpa-
HULIE MEXIY BEPXHEH U 3aJHEW CTeHKaMU TJIOTKU pacroJjara-
eTcsl HenapHas e10MmouHas MUHOAAUHA, KOTOpasi BMecTe ¢ Tpyo-
HBIMU, HEOHBIMU W SI3BIYHON MUHIAJIMHAMHU 00Opa3yeT e10-
mounoeaumgoudnoexonvyo [lupoeosa— Baavdeiiepa, urparoliiee
BaXXHYIO POJib B QPYHKLUSAX UMMYHHON CUCTEMBI.

CTeHKHU TJIOTKU TOCTPOEHBI U3 HECKOJbKUX clioeB. Causu-
cmas 00040yka BBICTJIaHA ONHOCIOWHBIM MHOTODPSITHBIM pec-
HUTYATHIM BMUTEJIMEM B HOCOBOM YacTW MU HEOPOTOBEBAIOIINM
MHOTOCJIOWHBIM TUIOCKUM — B OCTaJIbHBIX OT/AENax. BmecTo moj-
CJIU3UCTOU OCHOBBI MMEETCSl TOHKASI TUIOTHAs ¢ubposnas naa-
cmunKa, KOTopas cpalleHa CO CJIU3UCTON 000JIOUKOi, a Ha-
BEepXy MPUKpPEIIsieTCs K OCHOBaHUIO yeperna. CHapyxXu K guo-
PO3HOU naacmuuke TIPUIIEXUT MbluleuHas 000404Ka, COCTOSIIIAs
U3 cocumameneli {KOHCMPUKmMopog) eiomku W TIPOIOJbHBIX
MBI — HoOHUMameneil enomku. BBIICISIIOT @epxHuil, cpedHuil
U HUICHUI KOHCMPUKMOpPbl, KOTOPbIE TOKPBIBAIOT APYT JIpyra
yepenuiieodbpasHo. [Ipu rmoTaHUM MPOMOIbHBIE MBIl MO/~
HUMAIOT TJIOTKY, a LIMPKYJSIpHbIE COKpallaloTcs MOocjienoBa-
TEJIbHO CBEPXY BHM3, TEM CaMbIM IMPOJBUTAIOT MUILY U3 IJOT-
KW B MUIIEBO/I.

[MueBon sBsieTCsT HUJIMHIPUIECKOM TPYOKOI IJIMHOM 22—
30 cM. Haumnaercst oH Ha ypoBHe rpaHuibl Mexay VI u VII
IeHBIMM TO3BOHKAMU M OKaHYMBaeTcsl Ha ypoBHe XI rpyn-
HOTO MO3BOHKA BITaJICHUEM B XEIYNOK. Y nuueso0a BHIIESIOT
ueiinyro, epyonHyrou oprounyio uacmu. Illetinas wacmo nuuwieeoda
MPUJIEKUT K TTO3BOHOYHUKY. [pyoHas uacmes OCTETIEHHO OTXO-
JUT OT TTO3BOHOYHUKA W COTMPOBOXIAETCS ONyXAAIOIIMMU He-
pBamu. bprownas wacme nuwesoda camas xopotkas (1,0—1,5
CM), HaxomuTcs Ioa nuadparmoii. B OploliHy0 MOJIOCTh MHU-
IIEeBOA MPOXOAUT BMECTe C OJYXTAIOIIMMM HEpPBaMM Yepe3
MUIIEBOHOE OTBepCcTUE nuadparmbl. [TuieBoa umeeT Tpu cy-
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Puc. 41. TlonocTb pTa ¥ MOJOCTb NIOTKU (CaruTTAJIbHBIN PACTIUII TOJIOBbI):

1 — coOCTBEeHHO TMOJNOCTh pTa, 2 — TpeaaBepue pra, 3 — HIDKHUN HOCO-
BOi1 xo, 4 — TpenaBepre MOJOCTH Hoca, 5 — JloOHasl masyxa, 6 — CpeaHss
HOCOBasl PAKOBMHA, 7 — HMXHSISI HOCOBasl paKOBMHA, 8 — BEpXHssI HOCOBas
pakoBuHa, 9 — KJIMHOBUIHAs masyxa, 10 — TI0TOYHas (ameHOWIHAs]) MUH-
nmanuHa, 11 — TJI0TOYHOE OTBEpPCTHE CIIyXOBOM TpYyOBI, 12 — TpyOHBIN BaluK,
13 — msrkoe HEOO (HEOHasT 3aHaBecKa), 14 — poroBasl 4acTh IJIOTKU, 15 —
HEOHass MMHIaIMHa, 16 — mepeieek 3eBa, 17 — KOpeHb SI3bIKa (SI3bIYHAs
MUHAaIWHA), 18 — HagropraHHuK, 19 — dYeprmHO-HaArOpTaHHas CKJAIKa,
20 — ropraHHas 4acTh IJIOTKU, 21 — TIEpCTHEBMIOHBINA Xpsil, 22 — TUIIEBO,
23 — tpaxes, 24 — IIMTOBUIOHBIA Xpsil, 25 — MOAbS3bIYHAS KOCTh, 26 —
MOI0OPOIOYHO-TTOAbSI3bIYHAS MBbIIIIA, 27 — TMOAOOPOAOYHO-SI3bIYHAST MBIII-
1ma, 28 — HVXHSS YeNoCTh
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keHus. Ilepgoe cyicenue HAXOOUTCS y CaMOI0 Havasa IHUIIEBO-
Ja, emopoe — IIPU IIepEKpecTe C JIEBBIM OPOHXOM, Ha T'paHU-
e Mexay IV u V rpynHeIMU O3BOHKaMU, mpembe — Ha ypOB-
HEe MUIIEBOAHOTO oTBepcTusl nuadparmel. Causucmas 060404-
Ka nuujeéoda BBICTIaHA HEOPOTOBEBAIOIIUM MHOTOCIONHBIM
IUIOCKUM BIUTEIMEM, KOTOPBIA IpU Ilepexoae IUlIeBoaa B
JKEJTYIOK CMEHSIETCSI OMHOCTOMHBIM ITPOCTHIM CTOJIOYATHIM DI1H -
tenueM. [Ilodcauzucmas ocHoéa pa3BuUTa XOpPOIIO, OJlaromapsi
yeMy CIM3UCTasi 000J0YKa oOpa3yeT MIpOAOJbHBIE CKJIAIKM.
IIpocBeT nmuileBoaa Ha IOMNEPEYHOM pa3pe3e MMeEeT 3Be3ada-
Tyi0o bopMmy. B momcamn3mcToil oCHOBE HAaXOISITCSI MHOTOYMC-
JIEHHbIE COOCTBEHHbIE KeJie3bl MUILEBOJA.

Mbviueunas obosouxka nuuse6o0a COCTOUT U3 IBYX CIIOEB —
BHYTPEHHETO LIUPKYJIIPHOIO 1 HApy>KHOTO ITPOI0JALHOro0. B Bep-
XHe 4acTU MUIEeBOAA MbIIIeuHas o0oJiouka oOpa3oBaHa I10-
IePEYHO-TI0JI0CATBIMI MBIIIEYHBIMU BOJIOKHAMU, B CpeaHEN —
OHHU MOCTENEHHO 3aMEHSIOTCS TJaAKUMU MUOLIMTAMM, B HUX-
HEl — IIOJIHOCTBIO COCTOST U3 TJIaIKUX MUOLIMTOB. Adeenmuuu-
anvHas {Hapyscnas) 06010uka o0pa3oBaHa PhIXJION BOJOKHUC-
TO Heo(POPMIICHHOM COETMHUTEIBHON TKaHBIO.

BospacTHbie 0COOEHHOCTU IJIOTKU U TMILEBOIA

Y HOBOPOXIEHHOTO INIOTKa KOpoTKas. [TpoeKiiust HUKHETo
Kpasi IJIOTKA Y HOBOPOXIEHHOTO HAaXOAUTCS Ha YPOBHE MEXIY
temamu 111 m IV meiHBIX MO3BOHKOB, K 11—12 romamMm — Ha
ypoBHe V—VI IIeiiHBIX MO3BOHKOB, a B MOIPOCTKOBOM BO3-
pacte — Ha ypoBHe VI—VII miefiHbIX M03BOHKOB. [MHa IJIOT-
KU HOBOPOXIEHHOT0 0KOJ10 3 ¢cM. Pa3zMepbl HOCOBOI1 YaCTH IJIOT-
KM K IBYyM ToiaM XH3HM pebeHKa yBeJIMYMBalOTCsS B 2 pasa.
I'moTouHoe oTBepcTHE CIYXOBOW TPYObI Y HOBOPOXIEHHOTO
pacmojioXeHO Ha ypOBHE TBEpAOTo HEDOa, ONM3KO K HEOHOM
3aHaBeCcKe, MMeeT Buj 1esu, 3useT. [lociie 2—4 neT oTBepcTUe
nepeMelaeTcss KBepXy M K3aau, a K 12—14 romam — coxpassi-
eT LIEJEBUAHYIO (POPMYy MM CTAHOBUTCS OBaJIbHBIM.

[MmmeBon HoBopoXIeHHOTO MMeeT IMHy 10—12 cM u nma-
MeTp oT 0,4 mo 0,9 cM co ciabo BBEIpaXKEHHBIMU aHATOMUYEC-
KUMU cyxkeHusiMu. Haubosee BbIpaXkeHO INIOTOYHOE (BEpXHEeE)
cyxenne numieBoma. K 11—12 romam gjinHa MUIIeBOIa yaBau-
Baetcs (20—22 cMm). PaccTostHue oT 3y00B 10 KapAualbHOM Ya-
CTU 3KeJyIKa Y HOBOPOXAEHHOro paBHo 16,3 cMm, B 2 roma —
22,5 cM, B 5 ner — 26—27,9 cMm, y pebeHka 12 JeT cocTaBisieT
28,0 — 34,2 cM. Ilpocser nuiieBoga y pedbeHka 2—6 MecsleB
cocrasiser 0,8—1,2 cMm, crapiue 6 et — 1,3—1,8 cM, Mpliiey-
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Has 000JI0YKa IMUILEeBOAAa Y HOBOPOXIEHHOIO pa3BHUTa CJIabo,
no 12—15 neT oHa MHTEHCUBHO pacTeT, B JaJIbHEHMIIIEM HM3MeE-
HseTcsa Mano. Cnusucrasg obojoYKa y JeTeil 10 OJHOTO roja
OegHa Xejae3aMU.

IIpononbHbIe CKIAAKU MOSBISIOTCS B Bo3pacTe 2—2,5 roxa.

BOHPOCLI,E[JIHHOBTOPCHPIHI/IC&MOKOHTPOJIHI

1. PacckaxuTe o CTpO€HUU CTEHOK TPYOUaThIX BHYTPEHHUX OPTraHOB.

2. TlepeuncnauTe opraHbl, OTHOCSIIMECS K TUIIEBAPUTEIHLHON cuUCTEMe,
JaiTe UX KPaTKyl XapaKTepUCTHUKY.

3. OnummTe CTpOeHWE TOJIOCTU PTa U OPTaHOB, KOTOpbIe B Hell (win
BO3JIe Hee) pacIoJIOKeHbI (SI3bIK, CAIOHHBIE XeJie3bl, 3yObl), X BO3pacTHbIE
0COOEHHOCTH.

4. HazoBuTe cpoKu Mpope3bIBaHUSI MOJIOUHBIX U TTOCTOSTHHBIX 3y0oB. Ha-
numuTe GopMyity 3yOoB.

5. Pacckaxure o Tomorpaduu M CTpOEHWM CTEHOK TJIOTKM Y THIIEBOAA U
MX BO3PACTHBIX TIPe0Opa3oBaHUSIX.

Kemynok

Kenynok 4enoBeka CIyXUT pe3epByapoM JJisl TPOIJIOYEH-
HOIl NUIIU, IIepeMEIINBAET €€ ¢ MUILEBAPUTEIbHBIMM COKaAMU
M OCYIIECTBIISIET XMMMYECKYIO MepepaboTKy (IepeBapuBaHUE)
MUY KOMIIOHEHTaMHM XeIyJI04YHOTo coka. B cocTaB coka BXo-
JSIT TIeTICUH, PEHUH, JIIa3a, COJisiHas KUCIoTa U ciu3b. Ke-
JIYIOK BBIIIOJHSET TaKKe JHIOKPUHHYIO M BCacChIBaTCIbHYIO
¢yHKIUM (BcachIBalOTCs caxapa, CIIMPT, Boaa, coiu). B creH-
Kax kejayaka oOpa3yeTcsl BHYTPEHHUN awmuanHemuveckuil gak-
mop, KOTOPBIM CIOCOOCTBYET TOIJIOIIEHUIO TOCTYITAIOMIEro C
nuuei suramuHa B .

®opma xeynka 4desloBeKa HAllOMUHAET XUMUYECKYIO pe-
TOPTY WM TPYLIy, OJHAKO OHAa IIOCTOSSHHO M3MEHSIETCS B 3a-
BUCHMOCTH OT KOJIMUECTBA CheICHHON MUILU, TTOJOXEHUS Tea
u T.n. BMecTuMOCTB Xeyaka y B3pOCIoro 4ejIoBeKa COCTaBIsI-
er oT 1,5 no 4 1.

BBepxy HaxonsTcst BXoHd B XKEIYIOK — KapouaavbHoe omeep-
cmue ¥ TIpUjexallas K Hemy kapouansnas yacms (puc. 42). Crne-
Ba OT Hee XKeJIyIOK pacIiIupsieTcsl, oopasysl 0Ho, WK c800, KO-
TOPBII KHU3Y U BIIPABO INEPEXOIUT B meao cesyoka. HuxHuit
BBINIYKJIBIA Kpail Xelynka ¢GopMupyeT OOJbIIYI0 KPUBU3HY,
BEPXHUI BOTHYTBII —Maayio Kpuu3Hy. Y3Kast mpaBasi 4acTb Ke-
JyaKa o0pasyer npuepamuuk (hnuaopyc), KOTOpbIi yepe3 OTBep-
CTHE IPUBPATHUKA IIEPEXOAUT B IBCHAALUATUIIEPCTHYIO KMIIKY.
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Puc. 42. XKenymok:

A. TlpononbHBIi pa3pes XejayaKa. BHyrpeHHsIsl TOBEPXHOCTb 3aHEl CTeH-
ku: 1 — muimeBox, 2 — OHO Kelyaka, 3 — OoJibllias KpUBM3HA, 4 — TIpU-
BpaTHUKOBAsI (MTMJIOPUYECKasi)4acTh, 5 — OTBEPCTHE MPUBPATHUKA, 6 — CHUH-
KTep MpUBPAaTHUKA, 7 — CKJIAAKHN CIU3UCTON O00O0JIOUKU, 8 — Mayiasg KpUBU3-
Ha, 9 — Teno;

B. Cxema cTpoeHUs CTeHKM Xeiynka: | — ciausucras obonouka, 2 —
KEJyIOYHbIe TIOJIsA, 3 — JKeJIyoOo4YHbIe SMOYKU, 4 — MBIIIEYHAsT TJIACTUHKA
CIM3UCTON O0OJIOUKU, 5 — TIOACIM3KCTAasi OCHOBA, 6 — MbIllleuHass 000JI0U-
Ka, 7 — OOWHOYHBIN JTUMGOUIHBIN Y3eT0K

XKenynok pacnosaraeTcsd B HamupeBHOM 0O0JacTh W B Jie-
BoM monpebepbe. KapauanibHOoe OTBEpCTHE PACMOJIOXEHO Ha
ypoBHe Ten X—XI TpymHBIX MO3BOHKOB, INMPUBPAaTHUK — Ha
ypoBHe XII rpynHoro — I MOSICHUYHOIO IMO3BOHKOB.

XKenynok uMeer nBe CTEHKU — TEpeaHIO U 3agHio. O0e
CTEHKM TepexosiT OJHa B APYTyI0 MO OOJIbIION U Maloil Kpu-
Bu3He. CTeHKM XelyaKa COCTOSIT U3 YEThIPEX CJI0EB — CIU3U-
CTOI 000JIOUKM, MOACIU3UCTON OCHOBBI, MBIIIEYHON U ce-
po3HoI1 obonouek. Cauzucmas 060404Kka 00pa3yeT MPOIOILHEIS
(1o MaJsioii KpMBM3HE), KOChIE 1 TIoTIepeuHble CKIaaku. CKIaaKu
XOpOIIIO BUAHBI Y XXMBOTO 4YeJoBeKa Mpu dHAocKonuu. OHu
pacmpaBJISIIOTCSl TIPU 3allOJIHEHU U Xenynka. B obiactu oTBep-
CTUSI TIpUBpATHHUKA CIAM3KCTass 000109Ka o0pa3yeT KpyroBYIO
CKJaAKy. MHOroyroibHble Y4acTKM CJIU3UCTONH OOOJIOUKH,
OTIrpaHUYEHHBbIE O0OpPO3IKaMM, HA3bIBAIOT JHceaYOOUHbIMU NOAS-
mu. Ha MoOBepXHOCTU TOJIel HAXOIATCSl ceayo0ouHvle IMKU —
yIayOneHus:, B KaXaoe M3 KOTOPBIX OTKPbIBAIOTCS 2—3 XKee-
3bl, BbIpabaThIBAIOLIME XETYAOUHBIA COK. YUCIO0 Hceaydourvix
Jcene3 mocturaeT 35 MIH. DTO MpoOCThie TpyOdaThle, Hepas-
BETBJIEHHbIE XeJie3bl. Y KaXIoil kejae3bl pas3inyaroT AHO,
LIEHKY U TIepelIeek, IMepexXomsIiInii B XXeIyI0UHYI0 IMKY. Pa3-
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JINYAIOT COOCTBEHHBIEC XKEIYAOUHBIC XeJie3bl, PaCITOJIOXKEH-
Hble B 00JaCTM €ro JAHa M Tejla, M IUJIOpUYECKUE XKEJIE3HI.
CobcmeenHble dcene3bl COONEPXKaT e1dHble KAemKu, BbIpadaThbI-
BalolllMe MullleBapuTeIbHbie (hepMEeHThl (MENCUHOTeH, XUMO-
3UH), 00KaadouHble {napuemanvbHsle), BBIACISIONINE COJISTHYIO
KUCJIOTY, U causucmole kaemku. B cTeHKax cOOCTBEHHBIX Xeje3
UMEIOTCI TaKXKe Jceay0ouHble SHOOKPUHOUUMbL, BbIpabaThIBa-
IolIe OMOJIOTUYECKM aKTHUBHBIE BellleCTBa (CEpOTOHUH, rac-
TPUH, TUCTAMUH W JIPYTue).

ITlunopuueckue gucene3zvl paciiojiarajoTcsi B 00JacTH Iepexoia
XeJlylKa B JBEHAAUATHIIEPCTHYIO KUIIKY, KOJWYECTBO BTHUX
Keye3 gocturaet 3,5 maH. IMuiopumyeckue Xejae3bl ComepxkKaT
00KAa00UHble KAeMKU, MYKOuumsl W OOJIBIIIOE YWCIO XHcenyoou-
HO-KUUEYHbIXIHOOKPUHOUUMOS.

Tloocausucmas ocnoséa y Xelxynoka BbIpaxkeHa Xopolno. Mbi-
ueynas 000404Ka OoOPa3yeT TPU CJIOSI: HAPYICHbLL NPo0oab-
HbLil, cpedHuil Kpyeosoi (HanOoJjiee pa3BUT B MUJIOPUYECKOM
oTaeae) U eHympeHnnuil kocoil. IlepBble OBa CIOs SIBISIOTCS
MPOJOKEHNEM OMHOUMEHHBIX CJIOEB MBIIIEYHOM 000T0YKU
nuieBoga. IIpy 3ToM KpyroBoil CJI0il B MeCTE KEJIYIOYHO-
NBEHAALIATUIIEPCTHOrO Iepexona o0pasyeT YToJIIeHUue —
cpunkmep (coucumamensv) npuspamuuka. Ilpm cokpalieHUU
chUHKTepa MOCTYIUIEHUEe TTUIIKM U3 XeJyIKa B ABeHaILlaTH -
MEePCTHYIO KMUIIKY IepeKpbIBaeTCsI. MBIIILBI KeJIyaKa y XK1~
BOTO UeJIoBeKa MOAACPKUBAIOT €r0 TOHYC M OCYIIECTBISIOT
MEePUCTAIBTUKY.

CHapyX" XeIyIoK ITOKPHIT OpromnHoi. Takum o0pa3oM OH
pacriojlaraeTcss BHyTPUOPIOIIMHHO.

BospacTtHble 0COOEHHOCTU KeJTyaKa

XKemynok HOBOPOXIEHHOTO MMEET BepeTeHOOo0pa3Hylo (pop-
My. KapamanbpHast yacTh, THO Y NWJIOPUYECKUI OTHEN Ci1ado
BBIpaxKeHbI, MIPUBPAaTHUK IHUpokuii. K KoHIly mepBoro roma
KM3HU XEJIyI0K YIJIMHSIEeTCs, a B mepuona ot 7 no 11 met mpu-
oOpetaeT opMy Kak y B3pociioro dejioBeka. @opMupoBaHUe
KapIuajbHOI YacTW 3aBepllaeTCsl TOJBKO K Hadaly Iepuoaa
BTOpOTro nerctBa (8 yer). O0ObeM Xelynka y HOBOPOXKIEHHOTO
cocrapiseT okosio 50 cm’. B KOHIIEe epBoro rojaa Ku3HU 00beM
Xenyaka yeeanmuusaercst 1o 250—300 cm’. B 2 roma o6beM xe-
ayaka paseH 490—500 cm’, B 3 roma — 580—680 cm’, k 4 ro-
naM — g0 750 cm’. K koHiy mepuopa Broporo aerctsa (12
aet) oobeM yBenamuusaercss o 1300—1500 cm’. Y nmeteit, Ha-
XOISIIMXCS Ha MCKYCCTBEHHOM BCKapMJIMBaHUM, XKeJIYIOK pa-
CTSIHYT, 0COOEHHO B 00JIACTM IepeAHell CTeHKHU. 3HAYUTEIIb-
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Hasl 4acThb XXeJyakKa HOBOPOXIEHHOro (Kapaus, MTHO, YacTb
Tella) HaXOAWUTCS B JIEBOM IToApebepbe M IPUKpLITA JICBOM
nojieil edeHu. bosbias KpMBU3HA NMPUIEXKUT K TTOTIEPEUHOMN
o6omouHoi kuiKe. C yMeHbIIeHEM JIEBOI JOIM MEYSCHU XKe-
JIYIOK TIpUOJIKaeTcs K TMepeaHell OpIOIIHOM CTeHKe U CMe-
IIaeTcsl B HAAYPEBHYIO 00JIACTb.

BxomHoe oTBepcTHE KemyaKa y HOBOPOXIEHHOTO HaXOIWUTCS
Ha ypoBHe VIII—IX, a oTBepcTHe mpuBpaTHUKA — Ha YPOBHE
XI—XII rpynnabix mo3BoHKOB. [lo Mepe pocta u pa3BUTUS pe-
OcHKa XXeJTyooK omyckKaeTcsi. B 7 neT mpu BepTUKAJIbHOM I10JIO-
KeHWHU TeJla BXOIHOE OTBEPCTHE KelyaKa MPOeLMpPYeTCs MeX-
ny XI—XII rpynHbIMM MO3BOHKAMM, a BBIXOOHOE — MEXIY
XII rpyasbM 1 I mosicCHUYHBIM MO3BOHKaMU. B ctapyeckom BO3-
pacTe XKelyIoK elle Ooiblile omyckaercs. Ciau3ucTas 000JI0YKa
KeTyJlKa Yy HOBOPOXKAEHHOTO OTHOCUTEIBbHO TOJICTasl, CKJIaAKU
Beicokue. KoandecTBO KeaymouyHBIX SIMOK okKoyso 200 ThIC.
K Tpem romam XM3HU KOJMYECTBO TaKUX SIMOK IOCTUTAET
720 tBIC., K 1ByM Tomam — 1 300 Thic., K 15 rogam — 4 MIJH.

KonnuecTBo XemyaouyHbIX Kejle3 y HOBOPOXKIAEHHOTO OKOJIO
500 Teic. MIX KOIM4ecTBO y eTeil ObICTPO YBEIMIMBACTCS. Y IBYX-
MECSTYHOTO pebeHKa KOJIMYECTBO XeJjie3 JocTuraeT 1,8 MITH., y
IBYXJIETHUX JeTeid — 8 MIIH., Y IlecTwieTHuX — 10 MIH., y
B3pOCJIOTO YeJa0oBeKa — OKOJIO 35 MITH.

MbiieyHast 000109Ka KeJIyJKa HOBOPOXKICHHOIO pa3BHUTa
ciabo. MakcuMaabHOM TOJIIMHBI MBIILIEYHAsT 000JI0YKa TOCTH -
raet Kk 15—20 romam.

ToHKasA KUIIKA

Tonkas kKuwika 4ea0BeKa HAUMHAETCS OT MPUBPATHUKA XKe-
Jynka Ha ypoBHe Mexny TegaMmu XII rpynHoro u I mosscHUYHO-
ro MO3BOHKOB U JEJUTCSl Ha ABEHAALIATUIIEPCTHYIO, TOIIYIO U
MOAB3IOUIHYIO KUIIKHU. JITMHA TOHKOW KUIIKH Y XXMBOTO 4YeJsio-
Beka Kojiebsercs ot 2,2 no 4,4 m (y tpyna 5—6 M). HaubGonee
KOpOTKasi U IIMpoKasl ABEHAAATUTIEPCTHAsI KUIIIKa, €€ JJIMHa
He mpeBbimaer 25—30 cm. OkoJso °/, IMHBI TOHKON KUIIKK
TNPUXOIMTCS Ha TOIILYIO KMIIKY M OKOJIO '/, Ha MOIB3IOLIHYIO
KUIIKY. JInaMeTp TOHKOUM KUIIKKU He TpeBbimaeT 3—5 cMm. ToH-
Kasi KMIIKa oOpasyeT MeTJU, KOTOPbIe CMepeau MPUKPBITHI
OOJIbILIMM CaJbHUKOM, a CBEPXy U C OOKOB OrpaHUYEHbBI TOJI-
cToil kumkoi. Cnusucrast 000J04YKa TOHKOW KHUIIIKU 00pa3yeT
MHOTOYMCJIEHHbIE KPYTrOBble CKJIAIKU U OTPOMHOE KOJIUYECTBO
BOPCUHOK, Ojiaromapsi yeMy YBEJMYMBAETCsl BcachblBaTeIbHAs
MOBEPXHOCTb CIM3UCTON 00O0JOUKMU.
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Jeenaduyamunepcmuasn kKuwika, uMelomas (GopMy IMMOIKOBHI,
orubaeT roJIOBKY MOMXKENTyIOYHON KeJie3bl, PacIloioXXeHa OHa
B OOJIBIIIEM CBOECH YacTH T03aau OpIOMMWHEL. JIMITb HadalbHBII
W KOHEYHBIM OTHEbI KUIIKHM IMOKPHITH OPIONTMHON MOYTH CO
BCEeX CTOPOH. K ocTajbHBIM OT/Ie1aM IBeHAIIaTUIIEPCTHOM KM -
KU OpIONIMHA MPUWIEXKUT JUIb cliepeau. Pa3nuyaior gepxHioro,
HUCX00AULYI0, 20PU30HMANLHYIO I 80CX00AULYI0 YacmU 08eHAUA~
munepcmuoil kuwky. Tlpn Tiepexone B TOIIYIO TBeHAIIIATUTIEP-
CTHasl KuIllKa oOpasyeT pe3kuii u3ruo ciaesa ot tena Il mosic-
HUYHOTO MO3BOHKA.

Cauzucmas o6os0uka 0geHadyamunepcmHuoll KUWKY KpoMe
KPYTOBBIX CKJIagOK 0O0pa3yeT MpOAOJbHYIO CKIIAIKY, WIYILYIO
BIOJIb 3alHEMEINAIbHOU CTEHKU €€ HUCXOSIIEN yacTu. IDTa
CKJIaJKa 3aKaHYMBAeTCsl BO3BBILIEHUEM — Ooabuium 0eeHaduya-
munepcmubIM COCOUKOM (pamepos cocouex), Ha BepIIMHE KOTO-
pOro OTKPBIBAIOTCS OOIIMI XKETUHBIM MPOTOK M TJIaBHBIA MPO-
TOK TIOMXKEIYAOYHOMN KEJE3HI.

Towas n node3douiHas KuwKu TIOKPBITEI OPIOITMHOM CO BCEX
CTOPOH, OHM pacroJjiaraloTcss WHTpanepuTOHeaabHO (BHYTpU-
OPIOIIMHHO), UMeIOT Opblkeiiky. Cnu3ucras 0001049Ka UX 00-
pasyer 600—700 KpyroBbIX CKJIaIOK U OTPOMHOE KOJHUYECTBO
MMKPOCKOIMYECKMX BLIPOCTOB — BOpcHHOK (9 107). [ToBepx-
HOCTh BOPCUHOK TTOKPBITA MPOCTHIM CTOJOYATHIM (OJHOCTOM-
HBIM HMJIMHAPUYECKUM) SIUTEINEM, B KOTOPOM UMEIOTCS KU -
IICYHBIC BIUTECIUONMUTHI, KJICTKU, BBIACISAIONINE CIAU3b, U
HEeOOJIBIITIOE KOJTUIECTBO KUIIIEUYHBIX DHIOKPUHOILIMTOB (puc. 43).
Ha anukanbHOI MOBEPXHOCTU KUILIEYHBIX SMUTESINOIIUTOB UMe-
eTcsl IIEeTOYHasl KaeMKa, oOpa3oBaHHas OTPOMHBIM KOJIMYE-
ctBoM MUKpoBopcrHOK (150—3000 Ha MOBEpXHOCTH KaXKIOi
KJIETKM), KOTOpPBIC YBEJIWUYMBAIOT BCACBHIBAIOIIYIO ITOBEPXHOCTD
3TUX KJIETOK.

B 1ienTpe Kaxmoii BOpCMHKHU pacIioyjaraeTcst IMpPOKUii Clie-
M0 HauyMHAIIUKCI IUMbaTAYECKUN Kanuasap, B KOTOPBIA
BCACBHIBAIOTCSI SMYJIbTUPOBAHHbBIE XUPbI. B KaxIylo BOPCUHKY
BXOOWUT II0 1—2 apTepuojbl, KOTOpBIE pacmajaloTcsi TaM Ha
Kanuuisipbl. B KpoBb BcachIBaIOTCS TIPOCTHIE caxapa U MPOAYKTHI
nepeBapuBaHus OEJIKOB.

B mpocBeT MexIy BOpCMHKAMU OTKPBIBAIOTCS YCThS KuuleH-
Hbix Kpunm (kpunm Jlubepkiona) — yrayOjieHUt COOCTBEHHOM
IUIACTUHKM CJIM3UCTON OOOJIOYKM B BHIE TPyOOYeK IJIMHOM
0,25-0,55 MmMm.

B coOCTBeHHOII IUIACTMHKE CIM3UCTOI O0OJOYKHM TOHKOM
KMIIKA HUMEETCS MHOXECTBO O0O0UHOYHbIX AUMPOUOHBIX V3ENK08
nuamerpoM 0,5—1,5 MM, a Takxke aumgoudnsvie (neiieposgot)
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6aauwku (CKOTUIEHUS TMMGMOUAHBIX y3eJKoB). OHU pacnonoxe-
Hbl B OCHOBHOM B CT€HKAaX MOJB3AOIIHOM KHWIIKH.

Mbiweunas obosouxa, GyHKLUMEH KOTOPOU SIBJSICTCS Iepe-
MellIMBaHKe MUIIEBBIX MAacC B MPOCBETe KUINKW U MPOTaIKU-
BaHWE UX B CTOPOHY TOJICTON KUIIKH, COCTOUT M3 HApPY>KHOTO
MPOAOJBbHOTO U BHYTPEHHEro LIMPKYJSIPHOTO CJIOEB.

BospactHble 0cO0eHHOCTY TOHKOM KUK

ToHKasi KMIIIKa HOBOPOXIEHHOIO MMeeT IMHY 1,2—2.8 M.
B 2—3 roma ee mimmHa mMmeer B cpegHeM 2,8 M. K 10 romam
JUIMHA KMIIKU JOCTUTAeT €€ BEJIMYMHBI Y B3POCJIOr0O 4YejioBeKa
(5—6 ™). JuaMeTp KMIIKU K KOHIIY TIEPBOTO rofa XKU3HU CO-
crasigeT 16 MM, a B 3 roga — 23 MM.

deadiiese

e
i

Puc. 43. Cxema cTpoeHHs] BODCMHOK TOHKOM KUIIKMU:

1 — KuIIeYHbIe BMUTETUOUUTHI, 2 — OOKAIOBUAHBIC KJIETKU, 3 — IIeH-
TpajbHbII TUMbaTUIECKUil CUHYyC, 4 — apTepuoia, 5 — BeHysla, 6 — KpoBe-
HOCHBIC KalUJUISIPbI
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JIBeHaALIATUIIEPCTHAS KMILIKA Y HOBOPOXIEHHOIO HMEET
KoJblieoOpa3Hyo (popmy. Havamo u kKoHel ee pacriojiararoTcs
Ha ypoBHe | mosicHuyHoro mo3BoHka. K 7 rogam HuUcxopsias
yacTh ee onyckaercs 10 Il mosicHuYHOro mo3BoHka. JlyoneHab-
HbIe XeJie3bl pa3BeTBIeHBI cj1abo. MHTEHCUBHBIN POCT kele3
HabJromaeTcs B MEPBbIE TOAbl XM3HU peOeHKa.

V Tomieit 1 MOAB3AONIHON KMIIOK HOBOPOXIECHHOTO CKJIaI-
KM BBIpaXeHBI C1a00, Xejle3bl Hedopa3BUThl. MHOrOYMCIICH-
HbIe BOPCUHKM yXe UMeITcsa. MelledyHast 0060j04Ka cyiabo pas-
BUTa. MHTEHCHUBHBINA POCT BCEX CTPYKTYP TOHKOM KHUIIKU OTME-
yaeTcsa A0 3 JieT, 3aTeM pocT 3aMemisiercss 1 B 10—15 j1eT BHOBB
YCUTUBAETCH.

ToJicTag KMImka

Toacmas Kuwka HAYMHAETCS CJIETION KUIIKOM, pacloIOXeH-
HOW B INpaBO¥ MOAB3IOILIHON AMKE, U 3aKaHYUBAETCA MPAMOM
KMIIKOM, OTKpBIBAalOIECs HapyXy 3aaHENpPOXOAHBIM OTBEp-
ctueM. B Tosicroli KuIike BcackiBalOTCs BoAa, COU, (popMupy-
I0TCSI KaJIOBbIE MAacChl, KOTOPbIE BBIBOISITCS U3 OpraHu3Ma 4ye-
pe3 3aaHuli MPOXO[.

B crenyio KuiKy BMagaeT MoOAB3AOIIHAS (TOHKAs) KUIIKA.
3a cienoil KUIIKOM cjeayeT oOXBaTbiBalollasi MeTAd TOHKOM
KMIIKM B BUJE 000Ja 000104HaAsA KUWKA, ¥ KOTOPOW BbIAEISIOT
80CX0051UYH0 000004HYI0, NONEPEUHYH) 000004HYI0, HUCXOOSULYIO
000004HYI0 KUWKY, IEPEXOASILLYIO 6npaAmMyro kKuwiky. O0Luas 1im-
Ha TOJICTOM KMIIKM cocTaBisieT 1,5—2 M, AuameTp KUILKHU
paBeH 5—8 cM.

[To oTHOUIEHUIO K OPIOLIMHE OTHENbl TOJCTONH KUILIKMU pac-
MOJIOKEHBI TI0-paszHoMy. Cremnasi KuIlIKa MOKPhITa OPIOIMIMHON
CO BCEX CTOPOH, ONHAKO OpbIkelku He umeeT. IlomepeuHas
000/04YHasl KUIlIKA, CUTMOBUAHAsI 00OMOYHAs KHUIIKA U BEpX-
HSIS1 4acTb MPSIMOM KUILKU JiexaT UHTparepuTOHeallbHO, UMe-
10T Opbikeiiku. Bocxomsias m Hucxonsiass 000A0UYHbIE KHIII-
KU, CPedHSISl 4acTh MPSIMOU KUIIKKW TOKPBITH OPIOIIMHON C
TpeX CTOpOH (JIexaT Me3oMepuTOHeabHO). HukHUit oTaen nps-
MOI KHWIIIKHW pacroJjiaraercsi BHEe OpIOUIMHBI.

Toscrasg KuillKa OTIMYaeTCsl OT TOHKOW He TOJbKO CBOUM
pPACHOJOXEHUEM M TOJIIWHOW, HO WU CTPOEHUEM MPOIOJIb-
HOTO MBIIIIEYHOTO CJOS B BUIE mMpex Y3Kux AeHm, HaIU4dU-
eM eaycmp — B3AYTUI CTEHOK KUIIKW MEXIy JIeHTaMUu, Ha-
JINYUEM CAabHUKOBbIX OMPOCMKO8, TIOJNYyIyHHOU (opMoOil ckia-
JIOK CIU3UCTON OOOJIOUKM U OTCYTCTBHMEM Yy Hee BOPCUHOK. B
CJIM3UCTON 000J0YKE MHOTO TOJCTOKMILIEUHBIX XeJie3 U JIMM-~
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(bonaHBIX y3eaKOB. Y MbIIIEYHON 000JOYKM KHYTPU OT MpPO-
JOJIbHO OPUEHTHPOBAHHBIX MBIIICUYHBIX JICHT pacIriojiaraeTcs
CIUIOIIHOU LIUPKYASPHBIA MBIIICYHBINA CIOMN.

Cnenas Kuwka iMeeT MPUMEPHO PaBHYIO JJIMHY U HIUPH-
HY (7—8 cMm). OT HUXHEN CTeHKHU CIEHOM KMIIKH OTXOIMUT
uepeeodPa3HbLil OMPOCMOK, SIBISIIOIIUICS OpraHOM MUMMYHHOU
CHUCTEMBI.

B Mecte BrageHUs1 MOAB3AOIIHON KUIIIKW B CJIEMTYIO UMEETCSI
UNeO0UeKaNbHbLI KAANaH B BUE IBYX IO, MPENSTCTBYIOIIUX 00-
paTHOMY MOCTYIUICHUIO MUIIU W3 TOJCTONH KUIIKU B TOHKYIO
(puc. 44).

Cremast KMIIIKa MEPEXOAUT B BOCXOISIIYIO0 000MOUHYIO KUIII-
Ky nHO# 14—18 cM, KoTopas HalpaBiIsieTcsl BBEpX. Y HUXKHEH
TMOBEPXHOCTU TMeYeHHU, KPYTO MU30THYBIIUCH BJIEBO (TIpaBblii ne-
YeHOuHbLl U3eub), BOCXOASAIIAsT O00OJOYHAS KUIIKA ITePEXOIUT
B nonepeunyio 0600dounyio kuwky pauHoin 30—80 cMm, KoTopas
repecekaeT OPIOIIHYIO TTOJIOCTh CIIpaBa HaylieBO. B jeBoit yactn
OPIOILIHOM MOJOCTU Y HUXKHETO KOHIIa CeIe3eHKU TMoIepeyHas
000/M0YHasl KMUIIIKAa BHOBb PE3KO M3rubaeTcs BHMU3 (JIEBBIA
cene3eHoYHbLl U3eub) N MEePEXOIUT B HUCXOOAULYIO 000A0UHYIO
Kuwky ITAHON 0KoJji0 25 cM. B eBoil MonB3IOIIHOM SIMKE cue-
MO8UOHas 000004Has Kuwka o0pa3yeT MEeTII0 U CIIyCKaeTCs B
MaJlblii Ta3, TAe Ha YPOBHE MbICa KpecTla MEepeXOoauT B nps-
MYH KUWKy, KOTOpas 3aKaHYMBaeTCs 3aJHUM IPOXOJOM.

IIpsmas kuwka obpa3yeT nBa M3ruba — BEPXHUI KPECTIIO-
Bbli1, COOTBETCTBYIOILIMI BOTHYTOCTH KpecCTiia, U HUXKHUHI Mpo-
MEXHOCTHBIM M3rub, Thoe TpsMasi KUIIKa OTMbaeT BEPXYIIKY
Komuuka. B monoctu Ma-
JIOTO Tasa TpsiMast KHUII-
Ka oOpa3yeT pacliupe-
HUE — amnysy, Koropas

Puc. 44. Cnenas xuika c
yepBeoOpa3HbIM OTpoCcTKOM. Ile-
penHsisl CTeHKa ynajieHa:

1 — TTOAB3IONTHO-CJIETIOKM -
LIEYHOE OTBEepCcTUe, 2 — TOM-
B3/IOLITHO-CJICTIOKMIIEYHBIN KJla-
naH, 3 — Bocxozsast 000104~
Hasl KUIIKa, 4 — TOAB3IOIIHAS
KWIIIKa, 5 — OTBEpCTHE YepBe-
00pa3HOro OTPOCTKa, 6 — Yep-
BEOOpa3HbIll OTPOCTOK (ammeH-
IMKC), 7 — clemnasi KAIIKa 7
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KHU3Y CYXWBAeTCSI U TEPEXOAUT B 3a0HenpoXoOHbll (aHanbHbLIL)
Kanas. 3aJHENPOXOAHbIA KaHal MPOXOJUT yepe3 Ta30BOe JHO
U 3aKaHYMBAETCS 3a0HUM npoxodom {anycom). JInuHa BepxXHeu
yacTh MpsIMOil Kumku 12—15 cM, 3aaHEmpoXoJHOro KaHasia
(ananpHoi yactn) — 2,5—3,7 cm. Cnepeau mpsMasi KWIIKa
CBOEIl CTEHKOU TMPUJIEXKUT Y MYXKYUH K CEMEHHBIM ITy3bIpb-
KaM, CEMSBBIHOCSIIUM NPOTOKAM M JieXalleMy MeXIy HUMU
JTHY MOYEBOTO IMy3bIPsl U K MPEACTaTeIbHON Xese3e. Y XXKeHIIUH
Criepeau Mpsgmasi KWIIKAa TPaHUYUT C 3aJHEM CTEHKOMW Biara-
auuia.

Cnusucras 000Ji04Ka MPSIMOM KUIIIKM OOpa3yeT B BepXHEM
OTJieJIe TIOIIEPEYHO pacIoI0oXeHHbIe cKIanaku (puc. 45). B Hux-
HeM oTtneie umerorcss 8—I10 TpomoJbHBIX CKIIAAOK {3adHenpo-
XOOHbIX ¢mMoab08), MEXIYy KOTOPBIMHU PaCIIOJIOXEHBI yIIy0Jie-
HUST {3a0HenpoxodHble nasyxu). DMUTEIUN Ta30BOTO OTHEIa U
aMMyJibl MPSIMOW KUIIKU OJHOCIOWHBIM LMJIMHIAPUYECKUN,
KOTOPBIN CMeHSIeTCs] BHauyaje MHOTOCIOWHBIM KyOMYECKUM,
a B aHaJlbHOM KaHajle MHOTOCJOMHBIM TJIOCKUM HEOpOroBe-
BalOIIUM anuTeareM. [1pomojbHble MyYKW MUOLIMTOB MBIIICY-
HOWl 00O0JIOUKU PACIIONOXEHbI Y MPSIMON KUILIKU CIUIOIIHBIM
cioeM. LImpKynsipHBINA cJTOM B 00J1aCTH aHAJIBHOTO KaHaja yTOJ-
1aeTcss U o0pasyeT GHympeH-
HUll {Henpou360bHbILl) CUHK-
mep 3adnezo npoxoda» Hemo-
CPEICTBEHHO MOJ KOXEW Jie-
JKUT KOJIbLIeOOPa3HbI i1 Hapyc-
Hblil  {npou3eonvHulil) cuHK-
mep, OoOpa3OBaHHBIN MoMepey-
HOMOJIOCATBIMUA MBIIIEUHBIMU
BOJIOKHAMU TPOMEXHOCTH.
Ob6a cpuHKTEpa 3aMBIKAIOT
3aIHUI TTPOXOJ U OTKPbIBAIOT-
cd IpU aKkTe medeKanunn.

Ct
I

Puc. 45. Tlpsimas kumika:

1 — causucras obonouka, 2 — 3a/-
HEMpoXoaHble (aHAJIbHBIE) CTOJOBI,
3 — 3amHeNpOoXOmHble (aHAJTbHBIE) Ta-
3yxu, 4 — 3aJIHENPOXOHOE OTBEPCTHE,
5 — HapyXHbIi COUHKTED 3aJHETO Mpo-
xona, 6 — BHYTpeHHUU cpUHKTEp 3aj-
HEro Tpoxofia, 7 — TorepevHast CKia-
Ka MpsSIMOM KUIIKH, § — amIyia mpsi-
MO KUIIKHU
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Bo3zpactHble 0COOCHHOCTH TOJICTOM KHMIIIKIA

TosicTass KUlIKa HOBOPOXKIEHHOIO KOPOTKas, €€ IJIMHA 0KO-
JI0 65 c¢M, OTCYTCTBYIOT TayCTpbl 000AOYHOI KUIIKW U CaJbHU-
KOBBIe OTPOCTKU. IlepBBIMU TMOSBISIIOTCS TayCTphl — Ha 6-M
MecdIle, a 3aTeM CaJbHUKOBBIE OTPOCTKM — Ha 2-M TOMY XU3-
HU pebeHKa. K KOHIy rpygHOro Bo3pacTa TOJICTasl KUIIKa yi-
mmHseTcs 1o 83 cM, a K 10 romam mocturaet 118 cm. JIeHTH
000IO0YHOM KMIIKH, TayCTPhl U CAJIbHUKOBBIE OTPOCTKM OKOH-
yareJbHO (popMUPYIOTCS K 6—7 rogam.

Cremnas KuIIKa HOBOPOXIeHHOro Kopotkas (1,5 cM), pac-
ToJiaraeTcsl BhIIIE KpblJia ITOAB3IOIITHON KOCcTU. B mpaByto moj-
B3IOIIHYIO SIMKY KHIIIKa OITyCKaeTCsI K CepeduHe IMOAPOCTKO-
Boro Bo3pacta (14 ner), Mo Mepe pocTa BOCXOMASIIEH 00010Y-
HOM KUIIKYW. TUIWYHBIA IJI B3POCJIOrO YeJIOBeKa BUI CJIeIas
Kuiika npuHumaet K 7—10 rogam. MeolekajibHOE OTBEpCTUE
Y HOBOPOXIEHHBIX 3UsET. Y IeTell cTaplile roga OHO CTAaHOBUT-
cs meaeBUIHBIM. MIteolieKadbHBIN KJ1allaH UMeeT BUI HEOOIb-
IIMX CKJIamoK.

Bocxopsimmast o6omodHast KMIIKa KOpOTKasi, Y HOBOPOXKIEH-
HOTI'0 OHA MPUKPHITA ITedeHblo. K 4 MecsiiaMm medyeHb IpUIeKUT
TOJIPKO K BEpXHEH €€ 4acTu. Y MOAPOCTKOB U IOHOIIE BOCXO-
Jsias o0ogovHas KUIIKa IMPUOOpeTaeT CTPOSHUE, XapaKTep-
HOE IIJISI B3pOCJIOro YejioBeka. MaKkcruMaabHOE €€ pa3BUTHE OT-
meuaetcs B 40—50 ner.

ITomepeuHast o0omoYHAsT KMIIIKAa HOBOPOXICHHOIO HMEET
KOPOTKYIO OpbIKelKy (10 2 cM). Criepenn KHAIIIKa ITOKPHITA IIe-
yeHbo. K 1,5—2 rogam mupuHa OpbIKEMKN yBETUIMBAETCS 10
5,0—8,5 cM, 4YTO CIOCOOCTBYET YBEIMYECHMIO ITOABMXKHOCTHU
KMIIKH. Y geTeil 1-ro roma XXMU3HU IIMHA TTOTIepeuyHoit 000104-
HOM KUMIKA cocTasiger 26—28 cMm. K 10 rogam ee mivHa BO3-
pactaet 10 35 cM. HaubGoJbliyto IIMHY MmomnepedHasi 000109Hast
KMIIKAa UMEET Y CTaphiX JIIOICH.

Hucxopasiiass o6omoyHas KMIIKA Y HOBOPOXKACHHBIX UMEET
InuHy okono 5 cM. K romy ee mimHa yaBamBaercs, B 5 JIET CO-
crasisgeT 15 cM, B 10 let — 16 cm. Hauboubliei JIMHBI KUIIKa
IIOCTUTAeT K CTapYeCKOMY BO3pacTy.

CurmoBuaHasi 000I0YHAsI KUIIKA HOBOPOXKASHHOIO (IJMHA
0Kk0J10 20 cM) HaXOAUTCS BHICOKO B OPIOIIHOI ITOJIOCTU, UMEET
IIVUHHYI0 Opbpkeiiky. Illupokas ee meTis JIEXKUT B IIpaBOid
MOJIOBUHE OPIOIIHOM ITOJIOCTH, COIIPMKACAETCS MHOTIA CO ClIe-
noi kuikoi. K 5 romam neTim CUrMOBUAHONM KUIIKU PacIo-
JlaraloTcs Ham BxomoM B Majbiii Ta3. K 10 romaMm mimHa KMIIKA
yBEJIMYMBAeTCsI 10 38 cM, a IeTJU ee CIIyCKAlOTCS B IIOJIOCThb
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Masioro Taza. B 40 jet mpocBeT CUTMOBUIHONW KUIIKU Hanbo-
nee mupok. ITociae 60—70 jeT KUIIKa CTAaHOBUTCS aTpodud-
HOM BCJIENCTBUE MCTOHYEHUS €€ CTCHOK.

ITpsimas Ku1IKa y HOBOPOXKASHHOTO MUJIMHAPUYECKOM (hop-
MBI, HE HMMECT aMITyJibl " l/I3Fl/l6OB, CKJIaaKM HE€ BbIPAXXCHBI,
IUTMHA ee paBHa 5—6 cM. B mepuon mepBoro meTcTBa 3aBepima-
eTcsa hopMHUpOBaHME aMITyJIBI, a TIocye 8 jieT — M3rnboB. 3a-
JTHETIPOXOJHBIE CTOJOBI M TIa3yxul y JETed XOpOIIO Pa3BUTHI.
BoeIcTphIil pocT psiMOU KUIIKK HabmomaeTcs mocie § jer. K
KOHIIY TTOIPOCTKOBOTO BO3pacTa IpsiMas KUIIKa UMeeT IJTUHY
15—18 cMm, a mmameTp ee paBeH 3,2—5,4 cMm.

I1euenn

Ileuens siBRsIETCSI caMOli KPYITHOW IMUIIIEBAPUTEIBLHON XKe-
Jie30il, oHa UMeeT MSTKYI0 KOHCUCTEHIIMIO, KPacHO-OYypbIil
mBeT. Macca meyeHH y B3pOCJIOro YejloBeKa COoCTaBisieT 1,5 Kr.

ITeyeHp yyacTByeT B 0OMeHe OEJIKOB, YIJIEBOIOB, XXUPOB,
BUTAaMUHOB. Cpeay MHOTOYMCICHHBIX (DYHKIIMIA TTEYEHU BECh-
Ma BaxKHBI 3alllMTHAs, XeaueoOpa3oBaTeabHasa 1 Ap. B yrpobHOM
Iepuoie IeYeHb SIBISIETCS TaKKe KPOBETBOPHBIM OPTaHOM.

[leueHs pacrmosiokeHa B OPIOIIHOM ITOJIOCTH IO nuadpar-
MO cripaBa, B IIpaBOM Moapedephe, JUIIL HEOOJIbIIas €€ YacThb
3aXOJUT BJIEBO B HagupeBHYIO 00JacTb. Ilepednesepxuss (duagh-
PaACMANBHASL) NOBEPXHOCMb NeyeHU BBIITYKJIask COOTBETCTBEHHO
BOTHYTOCTU muadparmel. [lepeduuii kpaii newernu octpbiii. Huoc-
HAS {eucuepanvbras) noeepxHOcMs WMeEEeT BIABJIEHUS, 00pa3o-
BaHHbIE TIPUJIETAIONIUMU K TTIEUEHU OpraHaMu.

Cepnogudnas ceszka, MpeACcTaBIsgONIas CO0OW MBa JMCTKA
OpIOUIMHBI, Mepexoasiue ¢ nuadparMbl Ha MEYEHb, NETUT
JradparMajbHYIO0 IIOBEPXHOCTh ITEUeHU Ha JIBE JHOJU — OO0JIb-
LIIYIO Apasyio N MEHBIYIO 1egyio. Ha BuclLiepabHON ITOBEPXHO-
CTU BMIHBI IBE CarruTajbHbie OOPO31bl M OAHA IMOIMEepevyHas,
SIBJISIIONIAsiCsl BOpoTamMu neuyeHu. Yepe3 BopoTa B MeYeHb BXO-
ST BOPOTHas BeHa, COOCTBEHHAsI IIeUeHOYHAasl apTepusl U He-
PBBI, a BBIXOOST OOIIUI MEYEHOYHBINM ITPOTOK M JTMMdaruyec-
Kue cocyabl. B mepemHelt yacTu npagoil caruTTaabHON OOPO3IbI
MEXITy KBaJIpaTHOU M COOCTBEHHO MPaBOi JOJISIMU MEYEHU pac-
ImoJjiaraeTcs XeJYHBI MMy3bIpb, a B 3aJHEH €€ YacTU JICKUT
HUXXHsISI moasl BeHa. Jlesas caeummansHas 60po3da B epeaHei
CBOEI YaCTU COHEPXKUT KPYeayH0 C853KY neyeHsbl, KOTopasi 10 POX-
JIeHUs TpeacTaBisijia cOOOl IMyINOYHYI0 BeHy. B 3agHem oTmene
5TOIL GOPO3Abl HAXOMUTCS 3apPOCIINI BEHO3HBI HMPOTOK, CO-
€IVHSIOINN Y TUIOAA IMMYyMTOYHYIO BEHY C HUDXKHEM T10JI0M BEHOM.
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Puc. 46. Ileuens. BucuepanbHast TOBEpXHOCTb:

1 — oOlMii XETUHBIA MPOTOK, 2 — Iy3bIPHBIA MPOTOK, 3 — KEIUHbIN
Mmy3bIpb, 4 — TpaBast 10JIsI, 5 — CKJIagka OpIOIIMHBI, 6 — Kpyiasi CBsI3Ka
rnmevyeHu, 7 — KBaaparHasi 00Jisi, 8 — JyieBast 1oJsi, 9 — OOIIMIA TTeYCHOYHBIN
npotok, 10 — medyeHouHast aptepusi, 11 —BopoTHas BeHa, 12 — XBocTaTast
noJist, 13 — HWXKHSISL Tosasi BeHa

IleyeHb co Bcex CTOPOH MOKPHITA OPIOUIMHON, KpOMe 3a-
Hell TOBEpPXHOCTM, IAe OplolivMHAa ¢ AuadparMbl MEPEeXOIUT
Ha medeHb. Ilom OpIOIIMHOII HaxomuTCA @uépo3Has 000404Ka
(eaucconosa kancysa). ToHKUE COEAMHUTEbHOTKAHHBIE MPO-
CJIOWKM BHYTPHU TMEYEeHU DPa3leliIioT ee MapeHXUMY Ha IOJbKU
npusMarudeckoit ¢opMmbl auameTpoM okojo 1,5 mMm. B mpo-
cJIoMKax MeXIy JOJbKaMM PacloiOKEeHbl MEXI0IbKOBbIE BETBU
BOPOTHOW BEHBI, MEYEHOYHOU apTepuM, XETYHBIE IMPOTOKMU,
KOTOpbie 00pa3yloT TaK Ha3bIBAEMYIO NOPMAAbHYIO 30HY (heue-
HouHyto mpuady). KpoBeHOCHbIE KallMJUISIPHI B LIEHTPE JOJIbKU
BMAJAIOT B yenmpaivhyio eeHy. lleHTpajabHbIe BEHbI CIMBAIOTCS
JIpYr C APYroM, YKPYITHSIIOTCSI U B KOHEYHOM HTOTre (POpMH-
pYIOT 2—3 medyeHOUYHble BEHbI, BIajalollMe B HUXHIOKW TO-
JYIO BEHY.

Tenamoyums: (TIeYeHOYHBIE KJIETKM) B IOJbKaxX pacrosiara-
I0TCS paJuapHO B BUNIE HeYeHOYHbIX O0an0K, MEXIY KOTOPBIMU
MPOXOISIT KPOBEHOCHBIE Kanmuisipbl. Kaxnast meyeHo4yHast 6aj-
Ka MOCTpOeHAa U3 JBYX PSIOB MEYEHOUYHBIX KJIETOK, MEXIy KO-
TOPBIMM BHYTPM OaJIKM pacrojiaraeTcs XeTYHBIM Karmusp.
TakuM oOpa3oM, TNeYeHOUYHblEe KJIETKM OIHOI CBOEeil CTOpO-
HOU mpuiexaT K KpPOBEHOCHOMY KaluJUIsIpy, a IpPYyroid CTo-
POHOI1 obpalleHbl K XeTYHOMY Kanujuisipy. Takoe B3aUMOOT-
HOIIIEHUE TeYEHOYHBIX KJIETOK ¢ KPOBEHOCHBIM M KEJIYHBIM
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KaILUISIPOM TTO3BOJISIET MPOAYKTaM OOMEHa BEIISCTB ITOCTY-
T1aTh M3 3TUX KJIETOK B KPOBEHOCHBIE KaNMJUIAPH (OeJIKU, TITI0-
KO3y, XXUPbI, BUTAMUHBI U IPYTUe) U B XEJTYHbIC KAUJJISPHI
(kenub). HaumHawTCS srcenunble Kanuaiapsl CIeNo BOJIU3U LEH-
TpaJIbHOM BEHBI W HANPaBIAIOTCS K Tepudepun TOJIbKU, Toe
BITAZIAIOT B MeNCO0AbKOBbLE JceauHble npomoku. MeXXITOIbKOBEIe
XKeJTYHbIe TIPOTOKM CJWBAIOTCA IPYT C APYrOM, YKPYIHSIIOTCS
U y BOPOT TMeYeHU o0pas3yloT oOujuil neueHouHulil nPOmokK Iry-
TeM CIIUSIHUS NPasoeo VI 1e6020 NeYEHOUHbIX NPOMOK0E, TIPUHO-
CAUIMX XeJUYb U3 COOTBETCTBYIOLIMX JOJEH TeUeHU.

2KeuHblii My3bIPb

Kenunwiil ny3vipe SIBISIETCS pe3epByapoM IJISI XKEJ4U, €ro
eMKOCTb 0k0J10 40 cMm’. Llupokuit KOHell My3bIpst 06pasyeT dxo,
CY>KECHHBI — ero wuieiixy, MepexXoIsiuyl0 B ny3uIpHblil NPOMOK,
10 KOTOPOMY XeJIUb MOIMaaaeT B My3bIpb U BBIAEISETCS U3 HETO.
Mexny THOM U LIEWKOW pacrosioXeHO meno ny3wips. I1y3bipb
CHHU3Y U ¢ OOKOB ITOKPHIT OPIOIIMHOM, BEPXHSISI €ro 4acTh MPU-
JIeXUT K edyeHu. CTeHKU My3bIpsi CHApy>XU 0Opa3oBaHbl PhIX-
JIOM BOJIOKHUCTOM COEOWHUTEIbHOM TKAHbIO, UMEIOT MBbIIIEY-
HYI0 OOOJIOUKY U CIM3HUCTYI0 00O0J0YKY, OOpa3yIollyl0 CKIald-
KA U BOPCUHKM, YTO CIIOCOOCTBYET MHTEHCUBHOMY BCAaChIBAHUIO
BOJIBI U3 XeMYU. [1y3bipHblil npomok, COeTUHSISICh C OOIINM TTeue-
HOYHBIM MPOTOKOM, 00pa3yeT oOwjuil dHcea4Hblil NPOMoK NIV -
HOM okojio 7 cM. OOIIMIT KeTYHBI ITPOTOK MEXIY JTUCTKAMM
MeYeHOYHO-ABEHAAIaTUIIEPCTHOM CBS3KY HAMpaBIsIeTCsS BHU3,
nMpoboJaeT CTeHKY HUCXOMSIIEW 4YacTh ABEHAAUATUIIEPCTHOU
KMIIKA M BMECTE€ C IPOTOKOM ITOIXKEIYyIOUYHON KeJe3bl OT-
KPBIBAETCSI HAa BEPIINHE OOJBIIOTO COCOYKA NBEHAAIATUTIEPCT-
Ho#t KMIKN. B MecTe BnageHus OOIIETro XXeJTIHOTO MMPOTOKa B
JBEHALIATUTIEPCTHYIO KUIIIKY UMEETCS 21a0KOMblieU bl CHUHK -
mep, PETYJUPYIOIIMN TOCTYIJIEHUE XEIUd B KUIIKY.

BospacTHbIe 0COGEHHOCTH TIeUeHH M KETIHOTO TTY3BIPST

Y HOBOPOXAEHHOrO MeYeHb OONBIINX Pa3MEepPOB U 3aHUMa-
eT OoJiee TMOJTOBUHBEI 00beMa OpIOITHOM ToJiocTh. Macca mede-
HU HOBOpoxaeHHoro 135 r, uto cocrasisietr 4,0—4,5% Macchl
Tesa {y B3pocibix — 2—3%). JleBas mojisg meyeHu Mo pasmMepam
paBHa npaBoii uiM OoJjble ee. HKHUI Kpali MeYeH! BBITYK-
JIBIA, TION €€ JIEBOU IoJieil pacrojiaraeTcs 00OmouYHast KMUIIKa.
Y HOBOPOXAEHHBIX HUXKHUU Kpali MeYeHU Mo MpaBoil cpelHe-
KJIIOUMYHON TMHUU BBICTyHAEeT U3-MOJA peOepHOIl ayru Ha 2,5—
4,0 cM, a TI0 TIepedHEN cpeIWHHOW TMHUM — Ha 3,5—4,0 cM

174



HIKEe MeYeBUAHOro oTpocTka. MHorma HMXKHUMM Kpail TedeHu
JIOCTUTAET Kpblja MpaBoil MOAB3AOUIHON KOCTU. Y nmeteit 3—7
JIET HUXKHUM Kpall MeYeHU HaXOOUTCS HUXE peOepHOM Oyri Ha
1,5—2,0 cM (110 cpenHekmounyHoi tuHun). I[locne 7 aeT HUX-
HU# Kpail me4yeHn U3-1o peOepHOM IyTH yKe HE BBIXOIUT: IO
TMEYEeHbIO pacrioyiaraeTcsl TONbKO Xeayaok. HaunHast ¢ 3Toro
BPEMEHM CKEJIETOTOMMUS MeYeHU peOeHKa MOYTH HEe OTINYaeT-
CsI OT CKEJIETOTOINU B3POCIIOTO YesIoBeKa. Y IeTeli MeueHb OYEHb
MOJIBMKHA, U €€ TTOJIOKEHUE JIETKO U3MEHSIETCS P U3MEHeE-
HWUU TIOJIOXEHUS TeNa.

KeaaHblil My3bIpb Y HOBOPOXKACHHOTO YIJIMHEHHBIN (3,4 cM),
OIHAKO JHO €T0 HE BBICTYMAET U3-TTOJ HUXKHETO Kpasl MeYeHH.
K 10—12 rogam mimHa XEIYHOTO TMY3bIpS BO3pacTaeT Ipu-
MepHO B 2—4 pa3a.

IMpoenpyeTcs XeTUHbIA My3bIpb HAa MEPEAHIO OPIOUIHYIO
CTEHKY HUXe peOdepHO#l Ayru, Ha 2 cM BIIPaBO OT MepeaHei
cpenvHHOM TuHUU. KHU3Y OT XeTYHOro IMy3bIpsl pacnojarator-
Csl NBEHANUATUIIEPCTHAS KWIIKA, TIETIU OpPBIKEEYHOW YacTh
TOHKOUW KWUIIKU M MonepeyHasi 000Jj0uHast KUIIKa.

HO)Z[)KBJ'IYI[O‘IHEUI XeJe3a

Ilooxcenydounas ynceneza umeeT 1aMHY okojio 15—20 cM u
maccy 60—100 r. XKenesa uMeeT cepoBaTO-KpacCHBIA I[BET,
JloJTbuaTasi, pacroyiokeHa 3a0pIOIIMHHO, Ha 3aHeil OPIOIIHOM
CTeHKe TTollepedHo Ha ypoBHe |—II MTOSCHUYHBIX TO3BOHKOB.
Y NMomKeaymouHOM Kene3bl BBIIEISIOT IINPOKYIO 20106KY, pac-
MOJIOXEHHYI0O BHYTPU M3THOa NBEHAILATUIEPCTHON KWIIKHU,
VIUIMHEHHOE Meao W X60cm, NOCTUTAIOIINI BOPOT CEJIe3eHKM.
XKee3a moKpbITa TOHKOW COSTMHUTEILHOTKAHHOM KarCyJIoi.

IMomxenynouHas xeye3a Mo CYIIECTBY COCTOUT U3 JIBYX Xe-
JIe3 — 2K30KpWHHOM, BBIpabaThIBaIONIell Y UyejoBeKa B Tede-
Hue cytok 500—1000 M maHKpeaTM4ecKoro coka, W 3HJAO-
KPUHHOM, MPOIYIUPYIONIEH TOPMOHBI, PETYIUPYIONINE YIie-
BOJHBIN U XXUPOBOIA OOMEH.

DK30KpunHas yacms TIOIKETYIOIHOMN XKeJle3bl MPeaCcTaBIs-
eT co0Ooll CIO0XHYIO aJbBEOJISIPHO-TPYOUaATyIO Xejae3y, pasje-
JIEHHYIO Ha TOJTbKU TOHKUMU COeTMHUTEIbHOTKAaHHBIMU TIepe-
rOpoAKaMHM, OTXOISIIUMU OT KarcCyJbl. Joavku dcene3vl COCTO-
ST U3 allMHYCOB, UMEIOIINX BUI My3bIPHKOB, 00pa30BaHHBIX
acenezucmoimu kaemixamu. CeKpeT, BbIASISIEMbI KJIeTKaMu, 10
BHYTPHMIOJBKOBEIM M JTOJBKOBBIM IPOTOKAM TTOCTYIIAET B Apo-
MoK no0cenydouHOU Jceaessbl, OTKPBIBAIOIIMICS B TPOCBET IBE-
HaIIIaTUTIEPCTHON KUIITKW Ha BEPIITMHE €€ OOJIBIIIOro COCOUKa.
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Puc. 47. llomxenymouyHast Xejie3a M ABEHaAIaTUIIEpCTHAS KUIIKa. Bum cre-
penu. (ITpoToku B TOJIIE MOMXEIYIOYHOM XKeJie3bl OTIpenapupoBaHbl, Ie-
penHssI CTEHKa YacTW ABEHAAIaTUIIEPCTHONW KMIIKKA BCKPBITA):

1 — Teso MOMKENyIOYHOM XeJe3bl, 2 — MPOTOK MOIXKETyI0YHOMN XKeJe-
3bI, 3 — XBOCT ITO[DKEJIyIOYHON Xeyle3bl, 4 — TroJI0BKa ITOMKEIYIOYHOM Xe-
JIe3bl, 5 — ABeHAAUATUIIEPCTHAS KHUIIKa, 6 — OOJBIION COCOYEK ABEHAIIIA-
TUIEPCTHOM KMIIKU, 7 — KPYroBble CKJIAAKHU ABEHAALATUIICPCTHONW KMUIIKH,
8 — MaJblii cocodek ABEHAIIATUTIEPCTHOM KUIITKU

DHOoKpunnas wacmos 06pa3oBaHA TPYNNAMM OKPYIJIBIX WJIH
HENPABUIbHOIM (POPMBI KJIETOK, OOpa3yolMX HNaHKpeamuue-
cxkue ocmpoeku (octpoBku Jlanrepranca) nmamerpom 0,1—
0,3 MM, pacnoIO;KEeHHBIX CPEIH ZKeJIE3UCThIX IK30KPHUHHBIX KJie-
TcK. KoJImuecTBO 0CTPOBKOB Y B3POCJIOrO Y€JI0BEKA KOJIe0IeTCs
ot 200 1hIC. 10 1800 THIC.

BospacTHbie 0CO0EHHOCTH NOIPKETYI0UHO HKeJie3bl

ITomkenynounasi kejie3a HOBOPOK/IEHHOIO OY€Hb MaJjia, ee
JJIMHA cocTasisgeTr 4—5 cm, macca pasua 2—3 r. K 3—4 mecs-
aM Macca xeje3bl yBeJmuuBaercss B 2 pasa, K TpeM roiam
nocturaer 20 r. B 10—12 ner macca keje3nl paBHa 30 r. Y
HOBOPOZKIIEHHBIX JeTel MOZKETyI09HANA >KeJ1e3a OTHOCUTEIb-
HO noaBuxxHa, Tomorpadguyeckne B3aMMOOTHOIIEHUS XKEE3bl
C COCCIHMMU OPraHaMH, XapaKTepHble IJISI B3POCJIOIO YeI0-
BE€Ka, YCTAHABJIMBAIOTCA B NePBbIE IObl JK1M3HU peOeHKa,
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bpronmnnas noaocts. bprommna

bprowmnas nosocms, WM noaocms ycueoma, OorpaHUyYeHa
BBepXy AuadparMoii, c3aay — IMO3BOHOUYHUKOM U TpuJiexa-
IKUMHU K HEMY MBILILIAMU, CIiepeau U ¢ OOKOB — TepeaHeil u
OOKOBBIMU CTEHKAMU XMBOTA, BHU3Y — KOCTSIMM M MBbIlILIA-
MU Ta3a. M3HyTpu OproliHasi MojoCcTh BHICT/IAHA BHYTPUOPIONI -
HO# hacuueii, oOpa3oBaHHON MEePEeXOASIIMMU OfHA B IPYTYIO
dacuusaMu, MOKpbIBAIOIIMMU MBI, y4acTBylolue B dhop-
MUPOBaHUU CTEHOK XMBOTA.

bprowunnas nosocme — 3T0 y3Kas 1ielb, OrpaHUYEHHAas
OpIOLIMHONM, MOKpbIBalOIIel BHYTPEHHUE OpraHbl, pacroio-
JKEHHbIE B OpPIOIIHON MOJIOCTU, M CTEHKM XUBOTa. bBprouwuna
MpeJcTaBisieT co00l TOHKYIO, MPOYHYI0 CEPO3HYI0 00O0JIOUKY,
00pa30BaHHYIO TIACTUHKOMN COeAMHUTEIbHON TKAHU, MMOKPHI-
TOW CO CTOPOHBI OPIOIIMHHOUN MOJIOCTU TJIOCKUMU SMUTENIU-
aJlbHBIMU KJIETKaMU — Me30TeareM. Y OpPIOIIMHBI BhIACSIOT
NPUCMEHOUHDLIL AUCMOK {napuemanshyio 6prouiuny), BBICTAIAI0-
U UBHYTPU CTEHKU XXUBOTA, YU GHYMPEHHOCMHbLU AUCOK {8UC-
yepanvhyo Oprouwiury), TIOKPBIBAIOIIUI XeJyooK, MeyeHb, ce-
JIE3eHKY, OOJIbIIIYI0 YacTh TOHKOW KHWIIKW U APYrMe OpTraHbI.
bpronivHa mnpeacTtaBisieT coboii HeNpepbiBHYIO ILIACTUHKY,
MepeXOISIIyI0 CO CTEHOK KMBOTAa Ha BHYTPEHHUE OPraHbl U C
BHYTPEHHUX OPraHOB Ha CTEHKM XMBOTa. OOIIasi MOBEPXHOCTD
(Tutomagb) OPIOIIMHBI Y B3POCIOTO YeJI0BEKa COCTABIISIET MPU-
MepHO 1,7 M°. Mex/y TMCTKaMU BUCLIEPAILHOM ¥ MapueTab-
HOI1 OPIOIIMHBI UMEETCS y3Kasi, IIeJeBUAHAs OproWmuUHHAas no-
A0cmu {nosocme OprOWUHbL), B KOTOPOU HAXOAUTCS HEOOJIbIIOE
KOJIMYECTBO CEPO3HOM XUAKOCTU. DTa XUJIKOCTh, BbLACISIO-
masicsi B OpIOIIMHHYIO MOJOCTh U3 KPOBEHOCHBIX KaMWJLISIPOB,
CMauuBaeT OpIOUIMHY U O0JIer4aeT CKOJIbXEHHE €€ JIMCTKOB
JIPYT OTHOCUTENBHO Jpyra (Mpu MepucTaibTUKe XeaylKa, Ku-
IIOK, U3MEHEHUSX MOJOXKEHUS Teaa). Y My>KUUH OpIoLIMHHAas
TMOJIOCTb 3aMKHYTasl, ¥ XXEHIIUH — YEepe3 MAaTOYHBIE TPYObI U
MOJIOCTh MaTKM COOOIIIAeTCsl ¢ BHEIIHEH Cpemoil.

Mexny mapueTalbHOW OPIONIMHOW W3HYTPU U BHYTPU-
OprolHON hacuueil CHapy>Xu B HEKOTOPBIX MECTaX UMeEeTCs
KUpoBast Kiaertyatka. Ha 3agHeil OpIOIIHON CTEeHKE, IM03aau
3a/IHETO JIUCTKA MapueTalbHOW OPIOIIMHBI, KJIETYaTKy Ha3bl-
BalOT 3a0pIOLIMHHON; B HEW pacroJjaraloTcsl MOYKU, Hal-
MOYEYHUKHU, TOMKETYIOUHAasl Xeje3a W Apyrue 3a0pIlolivH-
HO pACITOJIOXKEHHbIE OpTaHHBbI.

Bucuepanvuuiii aucmox 6prowiurbl TIOKPIBAET BHYTPEHHUE
opranbl. OIHU OpraHbl OpIOLIMHA MOKPHIBAET CO BCEX CTOPOH.
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OTO XKeayooK, OpblkeedyHasl 4acTh TOHKOW KHWIIKM, cjieras,
nomnepevyHasi, CUTMOBUIHAsA 000MNOYHbIE KMIIKHW, MEYEHb, CE-
JIe3eHKa, MaTKa U MaTOYyHble TpyObl. Takue opraHbl Ha3bIBalOT
BHYTPUOPIOMIMHHO (MHTPaNepUTOHEAJIbHO) PaCIOJ0XEHHBI-
MU OpraHamu, T.e. NMOKPBITBIMU OPIOIIMHON CO BCEX CTOPOH.
Jlpyrue opraHbl IOKPBITHI 4YaCTUYHO, C TPEeX CTOPOH, MX Ha-
3bIBAlOT ME30IIEPUTOHEAJbHO PACHOJOXEHHBIMU OpraHaMM.
Opransbl, jexaliue BHe OpPIOIIMHBI, I03aad €€ IapueTaabHO-
ro JMCTKA, Ha3blBAalOT BHEOPIOIIMHHO (3KCTpalepUTOHEeab-
HO) pacIIOJIOXXEHHBIMM OopraHaMu. Eciay mHTpamepuTOHEalb-
HO JIeXXalllMii opraH pacIioJioXeH TaKUM 00pa3oM, YTO K HEMY
OT CTEHKM XMBOTa (OT mapueTaJbHONM OpPIOIIMHBI) HWAYT IBa
JIMCTKA OPIOLIMHBI, TO 3TU JUCTKU IOJYyYUIU Ha3BaHUE Opbi-
aceliku (OpBIKeKa TOHKOW KWIIKM, OpbDKEKa MOMNepedHOMn
00010YHOM KMIIKM). JIBa IUCTKA OpPIOMIMHBI, UOYIIHE OT BO-
pOT TMEeYEeHUW K MaJIOM KPUBU3HE KEAydKa W ABEHamlaTUIIEpP-
CTHOI KUILIKE, HA3bIBAIOT MAAbIM CAAbHUKOM, a JTUCTKU, CBU-
calolre BHM3 OT OOJIbIIION KPUBU3HBI KEIyAKa M ITOKPbIBA-
IOlIKe CIlepeau IMEeTIM TOHKOW KUINKM, MOJYYMIM Ha3BaHHUE
00nbU020 casvhuka (M3-3a HATWYMS MEXIy JIMCTKaMu o0pasy-
OlIeil ero OPIOIIMHBI CKOIUIEHUI XUPOBOW TKaHMU).

B cBsI3U CO CIOXHBIMU B3aUMOOTHOIIEHUSIMU OPIOLIUHEL C
BHYTPEHHMMHU OpraHaMM B OPIOIIMHHON ITOJOCTU BBIAEIISIOT
yriayoseHusi, 6ojiee UM MEHee U30JMPOBAHHBIE IPOCTPAHCT-
Ba — CYMKH. DTO neueHoyHas (B HEil pacmosaraercs Ie4eHb),
npedxcenydounas (BIEpeaU XKeyaka), carbHukosas (103aau Xe-
ynka) cymku. KpoMe Toro, MMeIoTCs npaessiii U .1eablil Opoliice-
euHvle cuHycol (II0 CTOPOHAM OT KOPHSI OpbIKeHKM TOHKOI KMIII-
KM), 60Ko6vle KaHnaabl (C NaTepalbHON CTOPOHBI OT BOCXOMS-
LIe U OT HUCXOASIIEe 000J0YHbBIX KUIIOK).

BOHpOCLI A1d NTOBTOpPEHUA MU CaAaMOKOHTpPpOIA:

1. HazoBuTe oTmENBI XeIyoKa, WX ITOJOXEHHE APYT OTHOCUTENIBHO Apyra.
OnuImre CTPOCHUE CTEHOK KENTymKa.

2. Pacckaxure 0 BO3pacTHBIX M3MEHEHMSIX Xeymka (oO0beMa, pa3MepoB,
(GOpPMBI, CTEHOK).

3. Ha kakue oTmenbl ToapasnesissioT TOHKYI0 KUIKy? Kakme aHaTommuec-
KM€ OCOOEHHOCTU MMEIOTCSI Y Kaxaoro oraena? OmuIuTe CTpoeHHe BOPCUHOK
TOHKOW KMILIKH.

4. HazoBuTe OTmENbI TOJCTOM KHWIIKH, MX MECTO B OPIONIHOW TOJIOCTH,
OTHOLIeHMe K OprommnHe. [lepeuncinTe OTIIMYMS TOJCTON KHUIIKH OT TOHKOA.

5. OnuimTe CTpoeHUe TeYeH!, ee MoBepXHocTH. Kak ycTpoeHa nmeuyeHOIHasT
noabKa?
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6. PacckaxkuTe, 9TO BBl 3HAETe O CTPOCHUU JXEITIHOTO TY3bIPsI M XKETYHBIX
TIPOTOKOB.

7. Ha3zoBuTe yacTu MOMXKETyIOYHON Kejie3bl, ee IMOJ0XEHUEe B OPIOIIHOMN
TIOJIOCTH, PACCKaXXUTE O B3aMMOOTHOIIEHUSIX 3K30KPUHHOW M 3HIOKPUHHOM
yacTei.

ITumeBapenue. IIurarebHble BelecTBa

JIst HopManbHOM JeSTeTLHOCTH YeJIOBEUYeCKOro OpraHn3Ma
HEOOXOIUMO MOCTOSIHHOE ITOCTYIUICHUE IUINU — OEJIKOB, XH1-
pOB, YINIEBOAOB, MUHEPAILHBIX COJIeit, BATAMWHOB, BOIbI. [lu-
mamenbHble Geujecmed SIBIISIIOTCS CTPOUTEIbHBIMUA MaTepualia-
MU ¥ UICTOYHUKOM DHEPTUU, HEOOXOIUMBIMHU IJIsI 3aMEIICHUS
OTMMpAIOIINX KJIETOK, IS pOCTa OpraHM3Ma, OTIpPaBICHUS
KU3HEHHBIX QYHKIIWMA.

IIuia B TOM BUae, B KAKOM OHA MOCTYIaeT B OpraHu3M, He
MOXKET BCOCAThCS B KPOBb U JIMMGY U OBITh MCIIOJb30BaHa IJIs
BBITIOJTHEHUST pa3iMyHbIX QYHKIUKA. YTOOBI OBITH YCBOCHHOM
OpraHM3MOM, TIMIIA B OpraHax ITMIIEeBApUTEIbHON CUCTEMBI
MOJABEepPraeTCs MEXaHUYSCKON M XuMuueckoi oopabdortke. ITuia
N3MeJIbYaeTcsl, MepeMelInBaeTCsI ¢ THUIIEeBaApUTEIbHBIMU CO-
KaMH, (pepMEHThI KOTOPBIX PACIICIUISIOT IMUTATEIbHbBIC BEIIIE-
CTBa Ha 0OoJjiee MPOCTBbIE 3JIEMEHTHI, KOTOPHBIE BCACHIBAIOTCS U
yCBaMBAaIOTCSl OpraHM3MoM. ToJIbKO BoAa, MUHEpaTbHEIE Bellle-
cTBa (COJIM), BUTAMMHBI YCBAaMBAIOTCSI B X HAaTypaJIbHOM BUIE.

MexaHMYeCKyI0 M XMMUYECKYI0 00pabOTKy MUIIM U TIpe-
BpallleHHE €€ B yCBaMBaeMbie OPraHM3MOM BEIIEeCTBAa Ha3bIBa-
0T nUesapeHuem.

Bce xuMmmyeckue coeaqMHEHUSI, KOTOPBIE MCIOJb3YIOTCS B
OpraHM3Me B KaueCTBE CTPOUTEJbHBIX MAaTEPUAJIOB U UCTOYHU -
KOB 3Hepruu (OenKu, YIJIeBOIbI, KMpPHl), HA3bIBAIOTCS HuUma-
menbHbIMUBEULeCMEAMIU.

Berkmu comepxat B cBOeM cocTaBe BOIOPOI, KHUCIOPOI, yI-
Jepon, a3or, cepy, ¢ocdhop u apyrue 3jJeMeHThl. B xkemynke,
TOHKOM KHWITKe OEJKM, ITOCTYITAloIINe B OPTraHM3M C NHUIIEH,
PACHICIUISIOTCSI 10 aMUHOKKCJIOT U UX COCTABJISIOIIMX, KOTO-
phIe BCACBHIBAIOTCS M MICITOJIB3YIOTCS JUISI CMHTE3a crienuduye-
CKUX AJs yenoBeka 0enkoB. M3 20 aMMHOKHUCIIOT, HEOOXOAU-
MBIX YEJIOBEKY, IEBSTh HA3BbIBAIOTCS He3aMeHUMbIMU, TaK KaK
OHU HE MOIYT CHUHTE3MPOBAThCS B UEJIOBEYCCKOM OpPTaHU3ME.
DTO BaJIMH, TUCTUIWH, MU30JICUIINH, JICUIIWH, TU3NH, METHO-
HUH, TPEOHUH, TpunrtodaH, GpeHuIaJaHuH.

Ilepeuncinennple aMMHOKMCIIOTHI TOJKHEI TTOCTYIIATh B OP-
raHU3M C TTUILIEH.
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benku, comepxaliue MOJHBIA HAOOp aMUHOKMCIIOT, B TOM
Yucjae M He3aMeHUMbIe aMUHOKMCJIOTBI, Ha3bIBAlOTCS OMOJIO-
TUYECKU HoaHoyeHHbMU beakamu. Hanbosee 1eHHBIM SIBISIETCS
0eJloK MoJioKa, Msica, PbIObI, AUll. beaku KyKypy3bl, MIIEHU-
LI, SYMEHSI CYMTAIOTCS HEMOJHOLIEHHBIMU, TaK KaK OHU He
colepXaT ITOJIHOro Habopa aMHUHOKMCIIOT.

YrneBompl, B COCTaB KOTOPHBIX BXOASAT BOAOPOMI, KMCJIOPOI,
YIJIepO[, TOCTYIal0OT B OpTaHWM3M B BUIE OBOIICH, (PYKTOB,
Kpaxmaja M JIpyroil pacturteibHOi nuinu. CIIOXHO YCTpOEH-
HBIE YIJIeBOAbI Ha3bIBaIOT Mmoimcaxapuaamu. [Ipu mepeBapuBa-
HUU TIOJMCaxXapuabl pacIIeIUISIOTCS OO0 PacTBOPHUMBIX B BOIE
IucaxapuaoB M MoOHocaxapumoB. MoHocaxapuabl (TJIIOKO3a,
¢pyKTO3a U Op.) BCAChIBAIOTCS B KPOBb U MCIIOJB3YIOTCS B Op-
raHU3Me B KauyeCcTBE MCTOYHMKA SHEPIUU U CTPOMTEIbLHBIX Ma-
TepUaJIOB.

Kupel, cocTostiie u3 yriiepoaa, KACIOpoAa U BOIOpPOA,
NMEIOT CJIOXXHOE cTpoeHHue. B mpormecce muieBapeHUsT XUPHI
pacUIeTUISIIOTCS. Ha UX COCTABJISIIONINE — TJIULIEPUH U KUPHBIS
KHCJIOTHl (OJICMHOBYIO, ITAJIbMUTUHOBYIO, CTE€apUHOBYIO), KO-
TOpBIE B XXMpaxX HAXOIATCS B pa3IMYHBIX COYETAHUSIX I COOTHO-
HIeHusIX. B opraHu3me XKUpbl MOTYT TaKXKe CUHTE3MPOBATLCS U3
VIJEeBOAOB U IIPOOYKTOB paclierieHus 0eiakoB. Hekoropnie
KUPHBIE KMUCJIOTHI HE MOT'YT 00pa30BBIBAaTLCS B OpraHu3Me (oJie-
MHOBasl, a TakKXe apaxuIOHOBasl, JMUHOJEBas, JUHOJMHOBASI,
KOTOpBIE COAEPKATCS B PACTUTENILHBIX Maciiax). 2KUpsl BXOIST
B COCTaB BCEX KJIETOK, TKaHEl, OpraHoB, a TakKXe CJIyxKaT 00-
raTbIMU 3aracaMy SHEepPTUH.

B nuimie mpuCyTCTBYIOT NMINEBblE BOJIOKHA, SIBJISTIOIIMECS
KJIeTYaTKOM (1IeJUTIONI03011) U BXOASIINE B COCTaB CTEHOK pac-
TUTEJbHBIX KJIeTOK. ITuieBble BOJIOKHA HE paclleIisiioTes dep-
MEHTaMM, OHU CIIOCOOHBI YIEPXKMBATh BOAY. DTO SIBJISICTCS BaX-
HBIM, TaK KaK HaOyxIlIMe MMUIIEeBbIe BOJOKHA, pacTsTUBAsI CTEH-
KM TOJICTOM KUIIKHW, CTUMYJUPYIOT NEPUCTANILTUKY, INEepeaBU-
>KeHME MUIIEBBIX MacC B CTOPOHY MPSIMOI KUIIKMU.

MuHepajibHble BEIIECTBA TAaK:Ke IOCTYIIAIOT B OPTaHU3M C
OUIet. DTo CONM, colmepxKamme KamabIuii, ¢ocdop, Kaanid,
HATpUil, cepy, XJOp, XejJe30, MarHuii, uom. MHorue apyruve
BJIEMEHTBI MPUCYTCTBYIOT B MUIIE B MaJbIX KOJIMYECTBAX, I10-
5TOMY HX Ha3BIBAIOT MUKPOIAEMEHMAMU.

JU1s1 pacTyliero opraHn3Ma MHUHEpPaJIbHBIX CoOJiell TpeOyer-
cs OoJTbIlle, YeM JIJIs B3POCJIOrO YeJIOBeKa, TaK KaK OHM yda-
CTBYIOT B 00pa30BaHMM KOCTHOM TKaHHU, POCTE OPTaHOB, BXO-
ISIT B COCTAaB T'eMOIJIOOMHA KPOBHU, XKEIYZOYHOTO COKa, TOp-
MOHOB, KJIETOYHBIX MeMOpaH, HEPBHBIX CHHAIICOB.
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Boga, xo1uMuecTBO KOTOPOI y B3pOCJIOro 4YeJioBeKa MOCTH-
raeT 65% oO6Imeit Macchl Tella, SBISCTCS COCTAaBHOM YacThIO
TKaHeBOM XUIKOCTU, KPOBU, BHYTPEHHMX Cpell OpraHu3Ma.

Buravumbl, SBIISIOIIMECS CIOXHBIMM OPTraHUYECKUMU CO-
€IMHEHUSIMU, TMPUCYTCTBYIOT B IIMILIE B MaJIbIX KOJMYECTBaX.
OHM HEeOOXOOMMBI 1T OOMEHHBIX IIPOLIECCOB, UX OTCYTCTBUE,
HEIOCTaTOK BeIeT K IOSIBJIEHUIO crieuMrduueckux 3aboseBa-
HUN — aBUTaMHHO30B.

ITuTaHue MOJKHO MOJIHOCThIO O0eCTIeunBaTh MaacTUIeCcKue
MpolLieCChl B OpraHU3Me U ero 3HepreTuuyeckue 3atpartbl. I1o-
TpeOHOCTh B KOJIMYECTBE U KaYECTBEHHOM COCTaBE IUTATENIb-
HBIX BelllecTB (OEIKOB, XUPOB, YIJIEBOIOB, MUHEpPaJIbHBIX Be-
IIECTB U BUTAMMHOB) 3aBUCUT OT BO3pacTa, MaccChl Teja, IoJa,
BBIITOJIHSIEMOI PaOOTHI.

DHepro3aTparbl B OpraHU3Me M3MEPSIIOT B KaJopusax (Wjiu
[xoynsax). OgHoll Kajgopueil Ha3bIBalOT KOJUYECTBO SHEPTUH,
HeoOXonuMoe [JIsl TIOBBIIIEHUST TeMIepaTtypbl Boabl Ha I'C
(1 xanmopus = 4,2 JIxx). B oprannsme npu okuciaeHuu 1 r Oen-
KOB oOpasyercs 4,1 kkan (Kujiokajopuu), 1 ryriaeBogoB — 4,1
KKaj, 1 rxupoB — 9,3 KKai.

HaHHBIe 0 MOTPEOHOCTSIX B 9HEPTUM Y PAOOTHUKOB pa3iny-
HBIX BUIIOB TpyAa IMPUBEIACHBI B Tabauile 8.

Tao6auma 8

CyTouHasi MOTPEOHOCTb SHEPTrHH /IS JIMI] PA3HBIX KATEropuii Tpyaa (B KKaJj)

Buzpl TpymoBoit IesITeIbHOCTH IToTpeOGHOCTh B SHEPTUM B TeUe-
HUE OOHUX CYTOK (B KKaj)

VYyamueca 8—11 ner 1900

VYyammecss 12—14 ner 2400

Jltonyu yMCTBEHHOTO Tpyna 2800-3000

Jltonu, 3aHSTHIE HA MEXaHU3UPO- 3000-3600

BaHHBIX BUIAX Tpyaa

PabotHuku dusnyeckoro Tpyaa, 3200-4000

B TOM YHCJI€ YACTUYHO MEXaHU3M-

POBaHHOTO

Jltonu, BBITIONHSIIONMINE TSKETYIO 3700-5000

usugeckyo padboTy (1 GoJbIie)

s obecrnieyeHUsST XU3HEHHBIX MOTPEOHOCTE OpraHM3Ma
B TeUEHUE CYTOK B ITHILE IIPU JIETKOI paboTe JOKHO OBbITh He
MmeHee 80—100 r OenKOB, a IPW TKETBIX (PU3MIECKUX Ha-
rpy3kax — 120—160 r. JIns geTeit KonnuecTBO GEIKOB MPU pac-
yeTe Ha 1 KT Macchl Tejla JOJKHO OBbITh 0OJIbIIIE, YeM 7151 B3pOC-
JIOTO, MOCKOJIBKY Y PacTyILEro JeTCKOTO OpraHu3Ma CHUHTETH-
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YyecKre MpOolecChl IIPOTeKaloT 0ojiee MHTeHCUBHO. O01Iee KO-
JIMYECTBO XUPOB B IMUIIE B CYTKM JOJIKHO OBITH HE MEHeEe
50 T, B TOM YKCJIe ¥ XMBOTHBIC XXUPBI U pacTUTeNbHBIe. [10T-
peOHOCTh B yIIeBomax B TeueHUe cyTok coctaBisieT 400—500 .

Pacwennenue {nepesapusanue) O€IKOB, XKUPOB, YIJIEBOIAOB
MPOUCXOAUT C TTOMOIIBIO HUUEBAPUMENbHBIX PepMeHmO8 {co-
K08) — TIPOAYKTOB CEKPELUM CIIOHHBIX, XEJIYIOYHBIX, TOH-
KOKMIIIEYHBIX M TOJCTOKMUIIEUHBIX XeJie3, a TakKe IMeYeHU U
MOKETYAOYHOM XKeae3bl. B TedeHMe CyTOK B MUIIEBAPUTEIIb-
HYIO CHCTEMY IMOCTyIaeT MpuMepHo 1,5 J1 caoHbI, 2,5 1 Xeny-
JIOYHOTO COKa, 2,5 1 KAIIeYyHoro coka, 1,2 i xemuu, 1 7 coka
TOKEJIYJOYHOU KEJIE3bI.

DepMeHTHI SIBIISTIIOTCS HEOOXOAUMBIMU COCTABISIIOIIMU CEeK-
PETOB NUIIEBAPUTEIbHBIX XeJie3. birarogapst nuineBapuTeIbHBIM
(epmeHTaM OEJIKM pacUIEIISAIOTCS 10 aMUHOKUCIOT, KMPBl —
IO TOULEpUHA W XUPHBIX KUCJIOT, YIJIEBOABI — 10 MOHOCaxa-
punoB. IluimeBapurenbHble (PePMEHTHI IIPEACTABISIOT CO0OI
CJIOXXHBIE OpPraHMYECKUE BEIIEeCTBA, KOTOPHIE JIETKO BCTYIAIOT
B XMMHUYECKHUE PeaKIlMM C MUILIEeBbIMU MpoayKramu. OHU cly-
KaT TakKKe YCKOPUTENISIMU (KaTajau3aTopaMi) OMOJIOTMIECKUX
peakiuii — pacleruieHUs MUILEBBIX BellecTB. Buimensior dep-
MEHTBI, pACIIETUISIONINE OEIKU, — Apomeassl, PacIleTIsIONIne
XKUPBHl — AUNA3bl, PACIICIUISIIONINE YIJICBOALI — amuaasbl. Jns
pacCHISTUISIONINX AEUCTBUN (PepMEHTOB HEOOXOTMMEI OIIpeie-
JICHHBIE YCJIOBUSI — TeMIlepaTypa Tejla U peaklus cpeabl (KK1c-
Jlask WY 1IeJI0YHas).

Opradbl OUIIEBApUTEIbHON CHUCTEMBbI BBHIIIOJHSIOT TaKXkKe
deuzamenwvhyro {momopuyio) @pyuxyuro. B opraHax nuieBapeHus
MU U3MEIbYaeTCsd W IIepeMEIINBacTCs C MUIIEBapUTEIbHBI-
MM COKaMM, 4TO 00eCTIeYrMBaeT TECHBIN KOHTAKT MUIIEBBIX Macc
¢ ¢pepmentamu. IlepeMemnBaHuMe MUIIM C OJHOBPEMEHHBLIM
MMPOABMXXEHNEM CIHOCOOCTBYET HEINPEPHIBHOMY U TECHOMY €€
KOHTaKTy C BCachIBalOIICH ITOBEPXHOCTHIO KMIIEYHUKA U 00-
Jiee TIOJTHOMY BCAaChIBaHUIO TTepeBapEHHBIX KOMITOHEHTOB ITUIIIH.
[TpoaBuKeHMe MUIIEBLIX MACC B HAIIPaBJICHUM K IIPSIMOI KMIIIKE
croco0CTBYeT (DOPMUPOBAHUIO KAJIOBBIX MacC M 3aBepIiaeTcs
yIajeHueM MX U3 OpraHu3Ma.

IMuineBapeHue B MOJOCTU pTa

MexaHuueckass U1 xuMudeckass oOpadoTKa MUIIM HaYUHa-
eTCcsl B MOJIOCTU PTa. 3[ecCh MULIA U3MEJbYaeTCsl, aHATU3UPY-
I0TCS ee BKycoBble KauecTBa. [1uilla cMauuBaeTcs CiaOHON, Ha-
YUHAIOTCS TUAPOJIM3 TOJrcaxapuaoB M (OpMHpPOBaHUE IIH-
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meBoro komka. CpenHsis IIUTEIbHOCTh IPeObIBAHMUS NUIIU B
MOJIOCTU pTa coctaBisieT 15—20 cexkyHn.

B otBer Ha pasgpaxkeHUsI BKYCOBBIX, TAKTWJIBHBIX U TEMIIE-
pPaTypHBIX PELIETITOPOB, KOTOPHIE PACIIOJIOXEHBI B CIU3UCTOM
000JI04YKe SI3bIKa M CTEHOK ITOJIOCTU pTa, KPYIHBIE M MEJIKHUE
JKeJIE3bl BBIACIISIIOT CIIIOHY.

Carwona mipencraBisieT co00il MyTHOBATYIO XUIKOCTh CIabo-
mwenouyHoi peakuuu. CrioHa comepxut 98,5—99.5% Boawl u
1,5—0,5% cyxoro BeliectBa. OCHOBHYIO YaCTh CyXOI'0 BElIeCTBA
COCTaBJISIET CIU3b — MyyuH. YeM OoJIbllie B CJIIOHE MYLIMHA, TEM
OHa OoJiee BsI3Kas U ryctasg. MynuH criocoocTByeT ¢opMHUpOBa-
HUIO, CKJICMBAHMIO MHUIIEBOrO KOMKa 1 00JIer4aeT ero Ipora-
TBIBAHME — IIOCTYIUIEHME M3 IOJOCTU pTa B IJOTKY. IloMumo
MYLIMHA, B CJIIOHE comepxKarcs (epMEHTHl amuaasda, Maibmasa
u uonnt Na*t, K*, Ca*, CI= u ap. Ilon aeiictBuem depmeHTa
aMuiasbl B IIEJIOYHOM Cpele HAauMHAETCs paclleIICHUE YIJie-
BOJIOB [I0 AucaxapuaoB (ManabTo3bl). Majnbrasza pacuieriser
MaJIbTO3y J0 MOHOCaxapuaoB (IJIIOKO3bI).

PaznuyHble muieBbie BEIIECTBA BBI3BIBAIOT HEOAMHAKOBOE
10 KOJIMYECTBY U KaueCTBY OTAeJIeHUE CIIOHBI. BoiaeneHue cio-
HBI mpoucxoauT pediieKTopHo. [Ipu BozmeiicTBUM MUIMM Ha
pacroJiokeHHble B CTEHKaX MOJIOCTM pTa MeXaHW4YeCKUue, XU-
MUYECKUEe, TeMIIepaTypHbIe DPELEeNTOPhl HEPBHBIE MMITYJIbChI
OT HUX MOCTYIAIOT B CIIOHOOTAEIUTEIbHbIC LIEHTPHl Mo3ra. M3
MO3ra K CJIIIOHHBIM 3XeJle3aM HaIlpaB/ISIFOTCS OTBETHBIC CUTHA-
JIBI TI0 CUMITATMYECKUM U MapacuMIIaTUYeCKUM BOJIOKHAM Be-
reTaTUBHOM HepPBHOM cucTeMbl. B cummaTudeckux 3¢ deKkTop-
HBIX HEPBHBIX OKOHYAHUSIX BBICBOOOXIACTCS HOPaApPEHAJMH,
O] BIUSTHUEM KOTOPOTO BBIAEISIETCS HEOOIbIIOE KOJMIECTBO
TycTol cloHbl. B mapacuMmnaTuyecknx HEPBHBIX OKOHYAHUSIX
BBICBOOOXIAETCS alleTUJIXOJUH, Ojarogaps KOTOPOMY CJIIOH-
HbIE XeJIe3bl BBIICISIOT OOJIbIIOe KOJUYECTBO XKUIKOM CIIOHBI.
CmioHa BBIIEISIETCSI HE TOJILKO IIPU HEIMOCPEACTBEHHOM BO3-
JEUCTBUM MUIIM HAa HEPBHBIE OKOHYAHUS CIM3UCTON 000J104-
KU B ITOJIOCTH pTa (0e3yca0BHO-pedIeKTOpHAas AesSITeIbHOCTD),
a TakXe YCJIOBHO-Pe(dIeKTOPHO — B OTBET HAa OOOHSITEIbHbIE,
3pUTENIbHBIC, CIIyXOBbIE M ApYyrvue BO3meicTBUs (3amax, ILBET
MMUIIM, Pa3roBop O eage).

Thomanue — 3TO CIOXHBIN pedaekTopHBEIN akT. Ilepexke-
BaHHasl, CMOYEHHAas CJIOHOM MUIlla IpeBpallaeTcsl B IIOJOCTH
pTa B MHUILIEBOM KOMOK, KOTOPBIN IBUKCHUSIMM SI3bIKa, Ty0 U
ILIeK MOoMaJaeT Ha KOpeHb s13bIKa. KopeHb sI3bIKa U MSTKOE HEOO
MMEIOT OOJIBIIIOE KOJMYECTBO YYBCTBUTEIBHBIX HEPBHBIX OKOH-
YaHWi, pa3apaxeHne KOTOPBIX IUILEH mepeaacTcss B IIPOIO-
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roBaThIi MO3T K HEpOHaM lLIEHTpa IJI0TaHUS (IBOMHOE SIAPO
SI3BIKOTJIOTOYHOTO M OJIyxKaaroliero HepBoB). OTcioga HepBHbBIE
VIMITYJIbCHI IO JBUTATeIbHBIM (3(p(epeHTHbIM) HEPBHBIM BO-
JIOKHAM B COCTaBe 3THUX HEPBOB IMOCTYMAlOT K MbIIILIAM TJIOT-
KM U BBI3BIBAIOT aKT IJIOTaHUS. B 3TOT MOMEHT BXOI B HOCOBYIO
MOJIOCTh 3aKPbIBA€TCSI MSITKMM HEOOM, HaArOpTaHHUK 3aKphI-
BaeT BXOJ B TOpTaHb, 3alepxXuBaeTcs AbixaHue. Ecim dyenoBex
BO BpeMsl €bl pa3roBapuMBaeT, TO BXOJ M3 IJIOTKM B TOpTaHb
HE 3aKpbIBaeTCs, M MHUIA MOXET IIOIacTh B IIPOCBET ropTa-
HU, B AbIXaTeJbHbie MyTH. BOT mouyemMy BO BpeMs €lbl HEIb3sI
pa3roBapuBarTh.

M3 poToBoOli MOAOCTU MUIIEBON KOMOK IOTAagaeT B POTO-
BYIO YacTb IJIOTKM. B 3TO BpeMs MpOmOJIbHBIE MBIIIILI TJIOTKH
(IIUJIO-TIOTOYHBIE, TPYOHO-TJIOTOYHBIE) MOAHMMAIOT TJIOTKY,
Kak Obl HaTSITMBAIOT €€ Ha MUIIEeBO KOMOK, a KPYTOBBIE MBI~
bl (KOHCTPUKTOPHI TJIOTKM), COKpalllasich, MPOTaJKUBAIOT
MUINY W3 TJOTKM B IuIIeBoi. BomHooOpa3zHoe cokpallleHue
MBIIIIL TTMIIEBOAA MPOJABUIaeT MUY B Xeaynok. Bech myTh oT
pPOTOBOI TTOJIOCTH 0 XeJyAKa TBepAasl MHIIa MPOXOAUT 3a 6—
8 cexyHn, a xkuakass — 3a 2—3 CeKYHMHI.

IImneBapeHue B XXeEJIyJIKe

IMuma, nmoctynuBiias U3 MUIIEBOAA B XEMyIO0K, HaXOIUTCS
B HeM 10 4—6 yacoB. B 3T0 BpeMs IO IeiiCTBUEM KEJTYTOYHOTO
coka Mulia rnepeBapuBaeTcs.

Keaydounwiii cok, BbIpabaThIBaeMBbIil KeJie3aMU KeJyIKa,
MpeacTaBasieT coboil Mpo3pauyHylo OECUBETHYIO XUIKOCTbD,
HUMEIOIIYI0 KUCIYIO Peakiivio Oiarogapsi NPUCYTCTBUIO COAAHOT
kucaomost (HC1), B konmuectse 10 0,5% (pH — 0,9—1,5). XKe-
JYIOYHBIN COK COAEPXKUT MullleBapUTeIbHble (DEepPMEHThI nen-
CUH, eacmpukcut, aunady. B XenynouyHOM COKe MHOTO CJIU3U —
myyuna. bnarogapsi HaJTMUYUIO COJISTHON KMCJIOTBI XKETYIOYHbII
COK 00J1alaeT BHICOKUMU OaKTEPULIMAHBIMU cBOMcTBaMu. Ilo-
CKOJIBKY XeJie3bl XeJylKa BbIISNSIOT B TeueHHe CyToK 1,5—
2,5 11 XeJlyaoyHoro coka, TO MUIlA B XKeJIy[IKe MpeBpaliaeTcs B
KUIKYIO Kalluily.

@epMeHTHI NMEeTICUH U TACTPUKCUH TIepeBapuBaIOT (paciiern-
JISIOT) OeNKU 10 KPYMHBIX YacTUL, — TOJUIENTUAOB, He
CIMOCOOHBIX BCOCAThCsl B KaMWJJIAPHI Xeaynka. [lerncuH Takxke
CTBOpPaXUBaeT Ka3eMH MOJIOKA, KOTOPBI B Keayake MOojiBep-
raercsl TUAPOJU3Y. DMYJbTUPOBAHHBIC XXUPHBIE KOMITOHEHTHI
MOJIOKa pacuUIerisieT JuIasa.
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BaxxHast poib B XeJlyake NMPUHAMICKUT CIU3U — MYLUHY.
Causp npegoxpaHseT CIM3UCTYI0 00O0JIOUKY KeayaKa OT CaMo-
TepeBapuBaHus, a TaKXKe COIEPKUT TaK Ha3bIBaEMbIil 6HYymM-
penHull pakmop Kacna, HeOOXOOVMMBIN TSI BCaChbIBAaHMSI BUTA-
MuHa B, u obpasoBaHust awmuanemu4eckoli cyocmanyuu. Ilpu
MOTaJaHUM B XKeJyI0K CIHUPTA IeMCTBUE CIU3M OCIA0ISIeTCS U
TOT/Ia CO3MaI0TCS OJAarompusITHbIe YCJIOBUS IJiI 00pa3oBaHUS
SI3B CIIM3UCTOM OOOJIOUKU, IUISI BOSHUKHOBEHMS BOCTIAIUTEIb-
HbIX SIBJ€HUIN — racTpuTa.

BeineneHue Xeayno4yHOro coKa HayMHaeTcs yxe 4yepe3 5—
10 MuHyT mocyie Havyaia enbl. Cekpelust XeTyIOouHbIX Xeje3
TPOAOJIKAETCSl BCE BpeMsl, MOKa MUIA HAaXOMUTCSI B XKEJYIKE.
CocTaB XeJlyIOYHOIO COKa M CKOPOCTb €ro BbIIeJeHUs 3aBU-
CSIT OT KOJIMYECTBA U KayecTBa NMUiu. Kup, Kpenkue pacTBo-
pbl caxapa, a TakXe OTpMUATebHble 3MOIUU (THEB, TMeYyab)
3a/IEpKUBAIOT, TOPMO3SIT OOpa3OBaHUE KEIYJOYHOIO COKa.
CuibHO YCKODSIIOT 00pa3oBaHMe U BbIIEJIEHUE KEIyI0YHOTO
COKa 9KCTPAKThI Msica U OBOIIIEi (OyJIbOHBI U3 MSICHBIX U OBOIII -
HBIX MPOAYKTOB).

CTUMYJISITOpaMU BbIACJICHMS KEIYIOYHOTO COKa SIBJISIFOTCS
TOPMOHBI, BbIAEJISIEMbIE HIOKPUHOILIMTAMM B CTEHKaX opra-
HOB IHILIEBApUTEIbHOM CUCTEMbI, OCOOEHHO CaMOT0 XKeJIyaKa
Y IBEHAAIIaTUTIEPCTHOM KUIIIKHU, a TaKXKe BCOCABIIIMECS B KPOBb
MPOAYKTHI IIepeBapyUBaHUS ITUIIIH.

Brinenenue keaymouyHOTO COKa IPOMCXOIMUT HE TOJBKO BO
BpeMsl ellbl, HO U TIpU 3araxe MUuIlly, ee Buie, Jaxe Mpu pas-
roBope O efe. B 3TuX ciydasx XenymodHbI COK BBIIEISICTCS B
pe3yJibTaTe YCJI0BHO-PEeMIEKTOPHOU NesITeTbHOCTA OpraHU3Ma.

s mepeBapuBaHUS IMUIKA BaXXHYIO POJIb UTPACT MOMOPUKA
acenyoka. CokpallleHUe TIagKol MYCKYJIaTyphl XelyakKa IIpo-
WCXOIUT TIPpY HAJIMYUM B HEM ITUIIU, a TAKXKE M Y «TOJIOMHOTO»
Xeynka. BeimensioT nBa Buaa MBIIIEYHBIX COKpPAIlEHUN CTe-
HOK XeJyaKa: nepucmony u nepucmanrsmuxy. I1pyu mocTyruieHUmn
MUIIY B XEIYJA0K ero MycKyJaTypa coKpallaeTcsi TOHU4YEeCKU U
CTEHKM KeJIyJIKa IIJIOTHO OXBAaThIBAIOT IUILEBBIE MacChl. Takoe
JEVCTBUE XKeyaKa MOoTyYusIo Ha3BaHue nepucmosast. Ilpu nepu-
CTOJIE CIM3UCTast 000JI0YKa KeTyaKa MIOTHO COIPUKACAETCs C
MUIIEH, BBIOCISEMBIA XENyIOYHbIA COK Cpa3y K€ CMayuBacT
MpWiIeXallylo K ero creHkaM nminy. Ilepucmanvmuueckue co-
KpawjeHus: MyCKyJIaTypbl BO3HUKAIOT B 00JIaCTM KapAuabHOU
YacTM XeJlydka M B BMIE BOJIH PacIpOCTPAHSIOTCSI K MpH-
BpaTHUKY. biaromapsi mepucraaibTUUYECKUM BOJIHAM THIIA B Xe-
JIyIKe TIepeMeIInBaeTCsI M MPOABUTACTCS K BBIXOMY M3 XKETyd-
Ka B IBEHAILIATUTIEPCTHYIO KUIIKY. [lepemewiusanue nuwy  cno-
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COOCTBYET JyYIIEeMy €€ CMadMBaHMIO XKEJIYIOUYHBEIM COKOM U
TepeBapuBaHUIO.

CokpallleHUsl MYCKyJIaTypbl BO3HHUKAIOT U y IYCTOrO Ke-
JIyaKa. DTO «TOJOAHBIE COKPAIIEHUS», TMOSIBISIONIMECS 4Yepe3
Kaxzapie 60—80 muHyT. CUMTAIOT, YTO TAKOrO poja COKpalle-
HUS 3KeIyIKa BBI3BIBAIOTCS YYBCTBOM TOJIOMA.

I[pu momamaHuM B XeTyIOK HETOOPOKAYECTBEHHOUW MUIIHU,
CUJIPHO pa3apaXalollnX BeIISCTB IIPOMCXOMUT OOpaTHas Ie-
pucTalbTUKA (AHTUTICPUCTAIbTUKA). [Ipu 3TOM BO3HHMKAET PBO-
Ta, KOTOpasl SBJISIETCS 3allMTHON pedICKTOPHON peakiuei
opraHusma.

[MponBukeHNEe NMUINUA M3 XeIyAKa B TOHKYIO KHWIIKY IIPO-
WCXOOUT Ojaromapst TepUCTATbTUYECKNMM BOJHAM, KOTOpPEIE
MPOTOHSIOT TMMUIIEBYIO KAIIMIY K MpUBpaTHUKY. Eciu mumopwu-
yecKUii cPUHKTEp pacciablieH M OTBepCTUME B JIBEHAILaTH-
MEPCTHYIO KUIIKY OTKPBITO, TO ITHINA ITOCTYMAeT M3 KETyaKa
B IBEHAOATUIICPCTHYIO KUIIKY. Eclim oTBepcTHE 3aKpBITO, TO
NWIIeBasl KallWila CHOBa OTOpachiBaeTCs M3 NpUBpaTHUKA
BIJIyOb XKelydkKa M MpojoJiKaeT IepeBapuBaThes. [lociie mo-
CTYIUICHUS TIOPLIMM ITUINA B ABEHAAIIATUIIEPCTHYIO KUIIKY €€
cIm3ncTasg 000JIOUKA pa3apaxaeTcs] KUCIBIM COHCPKUMBIM U
MeXaHWYEeCKMM Bo3aeiicTBreM nmuinu. [Mumopudeckuit chuHK-
Tep Ipu 3ToM pedJeKTOPHO 3aKpbhIBaeT OTBEPCTHE, Bedyllee
W3 XellynKa B KUIIKYy. [lociae mosBieHUsS B ABEHAIATUIICPCT-
HOW KMIIKe IIEeJIOYHON peaKlIMM B CBSI3W C BEHIACICHHEM B Hee
KeJYM M MaHKPeaTMYeCKOro COoKa B KMIIKY ITOCTYMaeT HOBas
MOPIUS KHUCIOIO COMEPXKUMOIro M3 Xeayaka. TakuMm obpa3om,
MUIeBas Kallnila MOPIMSIMHN M3 KeJyIKa BBEIOpAachIBAeTCsS B
IBCHAOATUIIEPCTHYIO KHUIIKY.

ITumeBapeHue B TOHKOW KHIIIKe

Ileenadyamunepcmuas Kuwika B THUIIEBAPEHUU WUIPAET OCO-
Oy10 poJib. B 3TOT HauajbHBIIA OTAEI TOHKON KMIIKHU BbIICJISIIOT-
Csl He TOJIBKO CEKPEThI €€ COOCTBEHHBIX XKeJie3, HO U XKeldb, MaH-
KpeatnmiecKkuit cok. MepMeHTEHI, BhIIEIsIeMbIe 3Kejle3aMU TBCHA -
LIATUIIEPCTHOM KMIIKMU, UTPAIOT aKTUBHYIO POJIb B IIEpeBapuBa-
Huu nuiu. CeKpeT 3THUX Xejie3 COACPXMUT MYLUH, 3allUIlao-
U CIU3UCTYIO 000JOUYKY, a Takke (DepPMEHTHhI, paCIIeILIsSIO-
mue OeJ0K, M SHTEepPOKWHA3y, IpeBpallalonlyl0 HeaKTUBHBII
(bepMEHT MOAXENYAOYHOr0 COKa TPUICUHOTEH B aKTUBHbLIA
TPUIICUH.

ITlankpeamuueckuii cox (CEKpeT IOMXKEIYIOYHOM KeJIe3bl)
OecLIBETHBIN, MMeeT luenouHylo peakuuio (pH 7,3—8,7). On
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COIEPKUT pa3IndHble TNHUIIeBapUTEIbHBIE (EPMEHTHI, IIepe-
BapuBallIne OelKu, Xupbl, ymieBonbl. Ilom BosmeiicTBUEeM
depMeHTOB mpuncuha W xumompuncuna O€IIKU IlepeBapuBa-
I0TCS 1O aMUHOKUCIOT. Jlunaza pacuieruisieT XUphl 10 TNIUIe-
pWHA M XXUPHBIX KHUCIOT. Amusaza M masvinasa TepeBapuBacT
VIJIEBOIBI 10 MOHOCAXapuaoB.

Cexkpenns coKa MOIKETYIOTHOMN XKeJIe3bl TPONCXOIUT ped-
JIEKTOPHO B OTBET HA CUTHAaJIbl, UAYIIUE OT PELIENTOPOB B CJIU-
3WCTOM 000JIOUKE TTOJIOCTUA pTa, M HauMHaeTcd depe3 2—3 Mu-
HYTHI IIOCJIe Havyajia eabl. 3aTeM BbIACICHUS ITaHKPEaTUIEeCKOro
COKa MPOUCXOMST B OTBET Ha pasapaxkeHue CIAU3UCTON 000J10Y-
KU IBEHAALATUNIEPCTHON KUINKU KUCJIOW MUILEBON KAlIMLIEH,
nocTymnaroieii 13 Xxemyaka. CeKpellnio TTNIIeBaprUTEIBHEBIX dep-
MEHTOB TOXETYIOUYHON XKEJNEe3bl CTUMYJIUPYIOT TAKXKE TOPpMO-
HBI CeKpemur U NAHKpea3umMuH, BBIAEISIEMble SHIOKPUHOILIUTA-
MU JBEHAAUATUNEPCTHONM KHMINKM B OTBET Ha XMMUYECKUE U
MeXaHMJeCKNe pasgpaxkeHus muIeit. B momkenymouHyro xee-
3y 3TU TOPMOHBI MOCTYMNAalOT C TOKOM KPOBU M3 COCYAOB IBE-
HaJUATUIIEPCTHOW KMILKMU.

Keaub, oOpasymolasics B MEYEHU B IMPOMEXYTKE MEXIY
MpreMaMy TUINHU, TOCTYIAaeT B XEJIUYHBINA My3bIpb B XUIKOM
BUIE, KOHLIEHTPUPYETCI TaM B 7—8 pa3 IyTeM BCaChIBAHUsI
Boabl. Bo BpeMs nuiiieBapeHUS MPU MOCTYIUICHUH TTUIIU B ABE-
HaAUATUIIEPCTHYIO KUIIKY XeI4b BBIACISICTCS B Hee M3 XKead-
Horo 1y3bips. 2Kenub, MMeroIIas 30J0TUCTO-KEITHIN LIBET, CO-
JCPXKUT HCenAUHble KUCAOMDbL, HCEAUHbIe NUSMEHNbL, X01eCmepUuHr
U JIpyrue BellecTBa. B TeueHume cytok oOpasyerca 0,5—1,2 1
keryu. Kearyb aMyJbIUpyeT XXUpPBL 10 MeEJbYailllinX Kalejlb U
CITOCOOCTBYET UX BCACBIBAHUIO, aKTUBUPYET MUILIEBAPUTEIbHBIC
(bepMeHTBI, 3aMeJIsIeT THUJIOCTHEIE IIPOLECChl, YCUIMBAET IIe-
PUCTATBTUKY TOHKOM KUIIKU.

Keaueobpazosanue M TIOCTYIUJICHUE XEIUU B ABSHAALATUIICD-
CTHYIO KUIIIKY CTUMYJIMPYETCS MPUCYTCTBUEM IHIIM B KEIy[I-
Ke Y B ABEHAALATUIIEPCTHON KUIIIKEe, a TaKXKe BUIOM U 3ara-
XOM IIUIIY U PETYIUPYETCSI HEPBHBIM M TYMOPAJIbHBIM ITYTSIMU.
W3 nBeHaaliaTUNEPCTHOM KUIIIKU Oarofapsi €e mepucTaabThU-
Ke MUIIeBasl Kalluila IIPOABUIaeTCsl B TOLIYIO KUIIKY, a 3aTeM
B TMOJB3JIOIIHYIO0 KUIIKY. BbiieaseMblii KMIIEYHBIMU XKeJie3aMU
B OTBET Ha MEXaHMYECKNE U XUMUYECKUE pa3apaxkKeHUs Kuluey-
Hblll cox (00 2,5 1 B CYTKM) pacUIeIUISeT MeNTUAbl 10 aMUHO-
KHCJIOT, caxapa — 0 IJIIOKO3bl U (DpYKTO3bl. B KullleuHOM CcOKe
COJEPXUTCS 22 MUIIEeBapUTENbHBIX (pepMEHTa, B TOM YHUCJIE
aHmepoKuHasa (aAKTUBATOP TPUIICMHOI'€HA ITOMXKETyI0YHOMN Xe-
JIe3Bl), nenmuoasa, aunasza, amuiasza u gocgpamasa, caxapasa.

187



IMuieBapeHre MPOUCXOIUT KaK B IIPOCBETE TOHKOW KUIIKU
(nosnocmuoe nuuwjesaperue), TaKk U Ha MTOBEPXHOCTU MUKPOBOP-
CUHOK IIETOYHOUM KaeMKU KHMIIEUHOTO SIIUTENIUS (NpUCmeHoY-
Hoe, uau membpanHoe, nuuiesaperue) (puc. 48). [IpucreHouHOE
MUIIeBapeHue SBJISETCS 3aKJIIOYMTEIbHBIM 3TAllOM IepeBapu-
BaHMS MUK, TTOCJIE Yer0 HaYMHAEeTCs BCachIBaHUE.
OKoHYaTeJIbHOE TIepeBapyMBaHUE MUILM U BCachbiBaHUE IIPO-
JOYKTOB IepeBapuBaHUsl IMPOUCXOAUT IO Mepe IMPOJABUKEHUS
MUILIEBbIX MAaCC B HallpaBJIECHUM OT ABEHAALIATUIIEPCTHOM KUIII-
KJA B MOAB3AOILIHYIO KMIIKY M Jajee K CJeroil kuike. B pe-
3yJIbTaTe COKpalleHUs LIMPKYJISPHOIO M MPOAOJILHOIO MbIIIEY -
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Puc. 48. B3anMOOTHOIIIEHUSI TIOJIOCTHOTO M MEMOPAHHOTO MUIIEBAPEHUS
(cxema) (Kocuukwuit I''U., 1985):

a — TM0JIOCTh KUIKK 0e3 MUILEeBOM Macchl, O — IMOJIOCTh KUILIKHU C MUILE-
BOI Maccoii; 1| — (epMeHTBI B MOJIOCTU KUIIKU, 2 — MUKPOBOPCUHKH, 3 —
¢depMeHThl Ha MOBEPXHOCTU MUKPOBOPCUHOK, 4 — MOPHI KaeM4yaTOro SIMUTE-
Jnust, 5 — MUKpPOO, 6,7 — MHUILEBbIE MAaCChl HA Pa3IUYHbBIX CTATUSIX TUIPOJIU3a



HBIX CJIOCB CTCHOK TOHKOM KHWIIKM ITPOMUCXOIST IBa BUOA IBH-
JKEHUS: TIePUCTAITUYECKOE U MasiTHUKooOpa3Hoe. [lepucmans-
muuecKue 08UdNCeHUs1 MOHKOU KUWKU B BUIC COKPATUTEIBHBIX
BOJIH BO3HMKAIOT B HayaJlbHBIX €€ OTHejJax M MpoderamT 0
cierroit kumku. [1pu 3ToM NHUIIIEeBBIE MACChI ITEPEMEITNBAIOTCS
¢ KMIIIEYHBIM COKOM, YTO YCKOpSET Ipollecc IepeBapruBaHus
MMAIIY W TIPOABIDKCHUSI €€ B CTOPOHY TOJCTOM KWUIIKH. Ilpm
MATMHUK000PA3HBIX 08UNCEHUSX MOHKOU KUWKU €€ MbIIIIEYHbIS
CJIOM Ha KOPOTKOM YJacTKe TO COKpAaIIaloTCsl, TO pacciadiisi-
1oTcs. [1pu 3ToM MullleBbie MacChl MEPEIBUTAIOTCS B IIPOCBETE
KWIIIKW TO B OAHOM, TO B IPYTOM HampaBjieHusix. B pe3ynbrare
MMPOMCXOAUT UHTEHCHUBHOE IepeMellliBaHue MUIIU.

IInmeBapeHue B TOJICTON KMINIKe

M3 TOHKOI KUIIIKM HE BCOcCaBIIMECS B €€ KPOBEHOCHBIE H
JTuMbaTHIeCKUe KalWUISIPhl OCTATKY ITUINU Yepe3 TTOAB3IOII-
HO-CJICTIOKUIIIEYHOE OTBEPCTUE MOCTYMAIOT B TOJCTYIO KUIIKY.

B ToncToil KuIlKe BcachIBalOTCS BOJa M OCTaTKM IlepeBa-
peHHOM nuInu, (OPMUPYIOTCS KaJIOBBIE MacCHhl, KOTOPBIC yma-
JISIIOTCS U3 opraHusMa. 2Kejae3bl TOJICTON KUIIKW TakKXXe BbIpa-
0aTHIBAIOT MHIIEBAPUTEIbHBEIE COKH € MaJbIM COIepXKaHHEM
(epMEeHTOB U MHOTO CJIM3U, HeoOXoauMMoOM st hopMuUpoBa-
HHS U BBIBEICHMS KaJOBBIX Macc. B TOJICTO# KUIIIKE IIPUCYTCT-
BYIOT TakXke OaKTepuM, KOTOpble CBOMMU (hepMEeHTaMU pa3py-
IIaIOT W IepeBaprUBaloOT KJIETYATKy (1IeJUTI0I03y). B TO ke Bpems
TOJICTOKMILIEUHbIE OaKTepUU CUMHTE3UpYyIoT BuTaMuH K 1 BuTa-
MUHBI TpynInsl B.

B tosncroil kuike Giaromapst nepucmaibmuvecKkum U aHmu-
nepucmanbmuyeckum IBUXKCHUSIM €€ MYCKYJIaTyphl MUIIEeBbIC
MaccChl 3aIep>KUBAIOTCS JI0 JBYX CYTOK. DTO CITOCOOCTBYET Ooriee
MOJIHOMY BCAaChIBAaHUIO BOIBI M MUTATEIbHBIX BEIIECTB.

Ho 10% npuHuMaeMoii nUInKM (IpU CMEIIaHHOM ITMTAHUH )
opraHu3MoM He ycBauBaeTcsl. OCTaTKU MUIIEBBIX MacC CKJIEH -
BalOTCS CJIU3BIO B TOJICTOI KUIIKE, VIUIOTHSIOTCSA. PacTskeHue
KaJIOBBIMHM MacCaMM CTEHOK IPSIMO# KHWIIKH BBI3BIBACT MO3BIB
K Iedekaluu, KoTopast mpoucxoaut pediaekTopHo. LleHTp me-
(hexamu HaxoAUTCS B KPECTIIOBOM OTIEJIe CIHUHHOTO MO3Ta.

BcacbiBanue
I[IponykThl muilleBapeHUs] — pacTBOpPEHHbIC B BOAEC MUTa-

TCJIbHbLIC BCIICCTBA, COJIM, BUTAMHWHbLI BCACbIBAIOTCA B KPOBC-
HOCHBIC " .T[I/IM(baTI/I‘ICCKI/Ie KaIrmnIapbl CIU3UCTON 00O0JIOUYKU
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TOHKOM KUIIKK. MHOTOUYUCIeHHbIe BOPCUHKM CIU3UCTOM 060-
JIOYKY ¥ MEKPOBOPCUHKHU SMUTETUOIUTOB TOHKOW KUIIKH
00pa3yloT OTPOMHYIO BCACBHIBATEIbHYIO IMOBEPXHOCTH (OKOJIO
200 M°). Bopcumku 61arofapsl UMEIOIIUMCS Y HUX COKpallla-
IOIIUMCS U pacclabisIomUMcs TJIaAKOMBIIIEYHBIM KJIeTKaM
paboTaroT KaK ecacwiéarouue Mukporacocol. I103ToMy BcachiBa-
HUE SIBJISIETCSI aKTUBHBIM IIPOIIECCOM, Ha KOTOPBIA 3TUTENIH-
OIIMTHI 3aTPauyMBAIOT CBOIO SHEPTHIO. DIMUTESIHOIUTHI IPOITYC-
KaloT U3 TNpOCBeTa KMIIKM B KPOBEHOCHOE PYCJIO aMU-
HOKWCJIOTHI ¥ TJIIOKO3y U 3aIepXXHBalOT HellepeBapeHHBIe Oell-
KHU; XUPbI, TIepeBapeHHbIe (paclielJIieHHbIe) B KUIIEUHUKE J0
TJIIepUHA W KUPHBIX KUCJIOT, BCACHIBAIOTCS B TUMdaTHdec-
Kre Kanuusipel. Ha mytu K TuMdaTruiecKuM Kanusipam Tu-
LIEpUH M XUPHBIE KHUCIOTHI B 3MHUTEIHANBHBIX KJIeTKaX obpa-
3YIOT MeJbuaiilliie XXHUpOBbIe KallId, pacTBOPUMBIC B BOJE.
KupHBIE KUCTOTBI TIEPEBOISITCS B PACTBOPUMOE COCTOSTHHE C
MTOMOUIBIO KETYHBIX KHUCJIOT, a MIUIEPUH PACTBOPUM B BOJE
HerocpencTBeHHO. [1py OTCYTCTBUM JKETIHBIX KUCITIOT B KHIIIEY -
HUKE, HallpUMep MPU 3aKyIMOPKe XeTUeBBIBOASIINX ITyTEH WIN
3a00JICBaHUSIX TIeYCHH, BCAChIBAHWE XXMPOB HE MPOUCXOINUT U
KMPBHI BBIBOASITCSI BMECTE C KaJlOM.

B moacmoii kuwice BcackiBaeTcst Boia, a Takxke comu. Hekoro-
pble JeKapCTBEHHBIC Ipernaparhbl, HallpuMep IlaydbepoBa COJIb
(cynbdaTt HaTpusi) U Opyrue cyjibdornpenapaTsl, JIOXO BCaChI-
BalOTCs Yepe3 CIM3UCTYI0 000/104Ky KUIIKK. [Ipu mpueme Takux
JIEKapCTB B KMIIIEYHUKE PE3KO MOBBIIIACTCS OCMOTUYECKOE TaB-
JIEHUE, BoJa U3 KPOBU IOCTYNAET B KUIIEUHUK, pACTATUBAET €T0,
YCUIMBAET MEePUCTATILTUKY, OKA3bIBAeT CIaOUTEIbHOE AeCTBHE.

B orcenydke BcachiBaeTcsl ajKOTOJIb, HEKOTOpbIE JIieKap-
CTBEHHBIE BEIIECTBA — CHOTBOPHBIE (0apOUTYpaThl), aCIMPUH
(aumeTuiicanuuuioBas kKuciora). IIuraTenbHbie BelllecTBa B
KeJIyIKe He BCachIBAaIOTCS, TaK KaK OHU B JOCTATOYHOM CTe-
IICHU ellie He NepeBapeHbl. He3sHauuTebHOE BCachbIBaHUE Ha-
OomaeTcsl yXXe B pOTOBOH MoJiocTu. M3 JeKapCTBEHHBIX Be-
LIECTB Yepe3 CIM3UCTYIO 00O0JI0YKY MOJIOCTH PTa BCACBIBACTCS
HUTPOTIULIEPUH.

Bonmpocs a8 TNOBTOPEHUS MU CaAaMOKOHTPOJS:

1. Kakue mpouecchl B OpraHM3Me Ha3bIBalOT MulleBapeHreM? OmnuimmTe
9TH MPOLIECCHI.

2. Kakue BelecTBa OTHOCAT K ITUTATEIbHBIM BelecTBaM? Kakoe 3HaueHue
OHM MMEIOT Ul OpraHu3Ma 4esioBeka?

3. Yto BbI 3HaeTe 00 3HeprosaTpaTax B OpraHM3Me MpPU Pa3IMYHbIX BUAAX
pabotel? [lpuBennure pUMephl, €CI ITOMHUTE.
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4. Kakwue BemiecTBa Ha3bIBaIOT MUILEBAPUTEILHBIMUA (PEpPMEHTaAMH, KaKylo
pOJIb B TUILIEBAPEHUN OHM BBITIOJTHSIIOT?

5. JlaiiTe XapaKTepUCTUKY MUIIEBAPUTEIIBHBIM MIPOLIECCaM B MOJIOCTH PTa, B
XKeINyIKe, B TOHKOW KUIIKE, B TOJICTOI KMIIIKE.

6. Pacckaxure, 4TO BbI 3HAET€ O COCTaBE CJIIOHBI, XKEIyIOYHOIO COKa,
JKETYU, KMUIIEYHOTO COKa, MaHKPeaTUYeCKOro COKa.

7. J10 KaK1X COCTaBJISTIONIMX TIEPeBapMBAIOTCSI B OpTaHU3Me OEJIKU, XXUPHI
u yoieBonbl? B yeM HeoOXoAMMOCTh pacuieryieHusl (ITepeBapuBaHUSI) 3THUX
BelecTs?

8. Uto Takoe TOJIOCTHOE THUILEBapeHWe U MPUCTEHOYHOE (MeMOpaHHOe)
nuiieBaperre? ONMUIINTE 3TU MPOLECCHI.

9. Kakne (YHKUMU BBIITOJHSIET MYCKylIaTypa CTEHOK OpPraHOB IHIIE-
BapUTEJbHOM CHCTEMbI B Ipolieccax rnepeBapuBaHus muiu? Yro Takoe mepu-
CTOjIa, IEPUCTAIBTUKA, AHTUIIEPUCTAIBTUKA M MasSTHUKOOOpAa3HbIE IBHXE-
HUS KUIIKU?

10. Pacckaxwurte 0 BCaChIBAHMU IE€PEeBAPEHHOM MUILKM B KPOBEHOCHBIE M
JMMbaTUIeCKUe KarmuuIsIphl.

CHUCTEMA OPTAHOB AbIXAHHWA

K opranam nbpIxaHUSI OTHOCSITCS IIOJIOCTh HOCA, TJI0TKA, TOp-
TaHb, Tpaxes, OpoHxu u jerkue (puc. 49). Bce opraHsl abixa-
HUS (KpOME JIETKUX) SIBJSIIOTCSI 8030YXOHOCHbIMU NYMAMU, OHU
IIPOBOST BO3AYX M3BHE B JIETKME U U3 JIETKUX HapyxXKy. Jlerkue
00pa3yloT duixamenvHyio 4acms, MOCKOJBKY B JIETKUX IIPOMCXO-
JIUT ra3000MEeH MEXJTy BO3IyXOM U KPOBbIO.

Bo3nyxoHocHble myTH

BoznyxoHocHbIE TTyTM MMEIOT B CBOMX CTEHKAaX WJIM KOCT-
HYIO OCHOBY (HOCOBasl MOJIOCTb), WJIM XpSIIM (rOpTaHb, Tpa-
xest, Oponxu). [ToaTOMy 3TU OpraHbl COXpaHSIOT MPOCBET, HE
crnagatorcsi. Cnusucrtas o60J04YKa BO3MYXOHOCHBIX MyTeH IMO-
KPBITa MepyamenbHoiM dnumenuem, PECHUYKU UX KJIETOK CBOU-
MU JIBUKEHUSIMU U3TOHSIIOT HapyXy BMeCTe CO CIM3bI0 MOTaB-
IME B JIbIXaTeJIbHbIE MYTU MWHOPOIHBIE YACTUIIBI.

ITonocts HOCa

Tosocme Hoca BBITIONHSIET ABOSIKYI0O (DYHKIIMIO — OHA SIB-
JISIETCST HaJaJIOM JBIXaTeNIbHBIX TyTe W OpraHoM OOOHSHWSI.
BrapixaeMbIit BO3myx, MPOXOAsl 4epe3 TOJIOCTh HOCA, OYHWINa-
eTcsl, corpeBaeTcs, yBiaxHsiercsl. Haxonsiiuecst Bo BIbixae-
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Puc. 49. [IpixatenpHasi cucreMa (cxema):

1 — mosocTh pra, 2 — HOCOBasl YacTh INIOTKU, 3 — MsIrkoe HEOO, 4 —
SI3bIK, 5 — pOTOBasl YacTh IJIOTKM, 6 — HAaArOpPTaHHWK, 7 — TOpTaHHas 4acTb
TJIOTKHU, 8§ — ropTadb, 9 — mumeBox, 10 — Tpaxes, 11 — Bepxyilka JIETKOTO,
12 — BepxHssl JOJISI JIEBOTO JIeTKOro, 13 — JeBBI TNIaBHBIA OpoHX, 14 —
HUKHSISI IOJIS JIEBOTO JIETKOTO, 15 — anbBeosbl, 16 — mpaBblil IIaBHBI OPOHX,
17 — mpaBoe jerkoe, 18 — mMombs3plYHAs KOCTh, 19 — HWXKHSS YeENIOCTb,
20 — nmpemaBepue pta, 21 — poroBas mienb, 22 — TBepaoe HEOO, 23 — HOCO-
Basi MOJIOCTh

MOM BO3yXe Maxyuyue BelllecTBa pa3ipakaioT OOOHSITEJbHbIe
peLenToOPbl, B KOTOPbIX BO3HUKAIOT OOOHSITEIbHbIE HEPBHbBIE
VUMITYJIbCHI.

Crnepeau IoJOCTh HOCa 3aKpbiBaeT (M 3alUMIIACT) Hapydic-
Howi Hoc. CIIMHKA HOCa, MMelolasi KOCTHYIO OCHOBY, KHU3Y Ie-
peEXomUT B ero eepxyuiky. Kpwviavs Hoca (OOKOBBIE €ro 4acTu)
YKPETUICHBI XPSIIIEBBIMU TUTACTUHKAMU — XPAUAMUKDbLABEGHOCA.

[TosocTh HOCa pa3nesieHa MEPEropoAKoil Ha MpaBylo U Jie-
By1o nojioBUHbI. [leperopojka Hoca obpa3oBaHa MepHeHANKY-
JISIpPHOU MJIACTUHKOM pellleTyaToii KOCTU U colltHukoM. C3aau
MOJIOCTh HOCA Yepe3 OTBEPCTUSI — XOAHbl COODIIAETCS C BEPX-
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HUM OTAEJIOM IJIOTKM — Hocoesomkoil. Ha O0KOBBIX cTeHKaX pac-
MOJIaraloTCsl TPU HOCOBBIE PAKOBUHBI: 8epXHAsl, CPeOHsA N HUIC-
HA5, CBUCAIOLIME B MOJOCTh HOcAa. MeXny pakOBUHAMM HaXo-
JISITCSI HOCOBBIC XOOBI: 6epxHuil, cpedHuil n Huxcruil (puc. 50).

B cnusucroii 00o04YKe, MOKPHIBAOIIEH BEPXHUE OTHEJIbI
MOJIOCTH HOcCa (BepXHME HOCOBBIC PAKOBUHBI M BEPXHUE HOCO-
BbI€ XOJbI), pacIlojlaraloTcs OOOHSTEIbHBIE PELENTOPhI, BOC-
MpPUHUMAIOIIUE pa3IMyHble 3amaxyd. DTa 4acTb MOJOCTU HOCa
MoJIydnsa Ha3BaHUE 000HAMeAbHOU ob6nacmu. 30HY HYDKHUX U
CpEeIHUX HOCOBBIX XOJIOB Ha3bIBAIOT ObiXameAbHOU 004aCmbio.

Causzucmast 060404Ka noaocmu Hoca 6orata KpOBeHOCHBIMU
cocygamu (BeHaMM), Ha3HAYeHME KOTOPBIX — COTPEBaHME BIIbI-
xaeMoro Bosayxa. Ilpu pa3zapaXeHuMd WIKM IMOBPEXIACHUM CIIM-
3UCTOI O0OJIOYKM 3MECh JIETKO BO3HMKAIOT HOCOBBIE KPOBOTE-
YeHUSI,

B HOCOBYIO MOJIOCTh OTKPBHIBAIOTCSI BO3IYXOHOCHBIE NpUdad-
mouHbvle nosocmu (nasyxu) Hoca; N10OHasl, BepXHEUETIOCTHAs
(rafimopoBa masyxa), KIMHOBMIHAS U pelieTdyaTbie JaOUpUH-
Tbl. Bo3myXxOHOCHBIE TIpUAATOYHbIE MAa3yXy HE TOJBKO YMEHb-

Puc. 50. JIarepanbHas cTeHKa MOJIOCTH HOCA:

1 — 7no6Hast masyxa, 2 — CpeiHsisi HOcOBas pakOBHMHA, 3 — BEpXHsS
HOCOBasl pakoBWUHA, 4 — HWXHSS HOCOBas pakKOBMHA, 5 — KJIMHOBUIHAS
nazyxa, 6 — TIJIOTOYHAs MUHAAIWHA, 7 — IJOTOYHOE OTBEPCTHUE CIIyXOBOM
TpyObl, 8§ — TBepaoe HEOO
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IalT Bec (Maccy) deperia, HO M CJIyXKaT pe3oHaTopamMu 3BYy-
KOB, TOJIOCA.

W3 nonoctu Hoca BABIXaeMbIil BO3AYyX Yepe3 XOaHHBI IoIaaa-
€T B HOCOIJIOTKY. 3aTeM, MPOIas yepe3 POTOBYIO YacTh INIOTKHU,
Irac nmepecekacT nnmeBapMTeanmﬁ NnyTh, 1momnagacT B ropTaHb.
B poToByl0 4acTh MIOTKM MOCTYIAET TaKXKe BO3AYX IMPU AbIXa-
HUU 4Yepe3 poT.

Bo3pacTHble 0COOEHHOCTH TTOTIOCTH HOCa

Y HOBOPOXJIEHHOTO TOJIOCTh HOoca HU3Kas (Bbicota ee 17,5
MM) U y3Kast. HocoBble paKOBMHBI OTHOCUTENIHHO TOJICThHIE,
HOCOBBIE XONIbl Pa3BUTHI clabo. HUXHSS HOcoBass pakoBUHA
KacaeTcs JHa MOJIOCTH Hoca. OOIIMIA HOCOBOM XOMA OCTaeTcs
CBOOOJHBIM, W 4Yepe3 HEero OCYIISCTBISECTCS IbIXaHWE HOBO-
pOXIEHHOro, XoaHbl HU3KKMe. K 6 MecglaM BbICOTA TTOJOCTU
HOCa yBETUYUBAETCs 10 22 MM U pOpMUpPYETCsI CPETHUIA HOCO-
BO#1 XOII, K 2 ToJaM — HWXXHMU, mmocie 2 net Bepxauii. K 10
rogaM MoJOCTh HOCA YBEJMYMUBAETCs B IIMHY B 1,5 paza, a k 20
rogaM — B 2 pa3a 10 CpaBHEHUIO ¢ HOBOPOXAEHHBIM. M3 oko-
JIOHOCOBBIX Ma3yX Y HOBOPOXIEHHOTO UMEETCS TOJIbKO BepXHE-
YeJII0CTHAs!, OHA pa3BUTa cliabo. OcTalbHbBIE Ma3yxd HAYMHAIOT
dopMupoBaThcs Tociae poxaeHus. JIoOHas ma3yxa MosIBIsSIeTCS
Ha BTOPOM TOMy XXWU3HM, KIMHOBUIHAS — K 3 TomaMm, SiYeiKU
peletyaroit Koctu — K 3—6 rogam. K 8—9 rogam BepxHeue-
JIIOCTHAs TMa3yXa 3aHUMaeT MOYTH Bce Tello KocTu. JIoGHas ma-
3yxa K 5 rogamM MMeeT pa3Mephbl TOpOIIMHBI. PazMmepbl KIWHO-
BUIHOH ma3yxu y pedbenka 6—8 yiet nocturaior 2—3 mM. Ilasy-
XM pelIeTyaToi KOCTU B 7-JIeTHEM BO3pacTe TJIOTHO TMPUIeXaT
JIPYT K Ipyryio; K 14 romaMm 1o CTPOSHUI0 OHU MOXOXM Ha pe-
1IeTYaThle SSTYEMKM B3POCIOro YeJIoBEKA.

T'opranb

Topmany pacmoiaraeTcsl B IepelHeld YacTW IeW, HUXeE
MOABS3BIYHON KOCTH, Ha ypoBHe IV—VI MHIeHHBIX MO3BOHKOB.
Briepenu ropraHu paciionaraioTcsl ITOBEPXHOCTHBIC MBITIIIBI
meun, ¢3agu — ropraHHada 4acCcTb I'NIOTKH. rOpTaHb Ipu nmomMo-
LY CBSI30K W MBIIII] COeIMHEHA C ITOAbI3bIYHOM KOoCcThIo. [1pu
JIOTAaHUM, Pa3roBope, KalllJle TOpTaHb CMEIAaeTCsI BBEpPX-BHU3.
Beepxy ropraHp cooOImaeTcss ¢ TJOTKOW, BHM3Y TOpTaHb
nepexoauT B Tpaxer. Crnepeau U ¢ O0OKOB K ropTaHu HpuUie-
KUT IIATOBHMIHAS XKeje3a.

CkeJleToM TropTaHM ClyXaT XpsIlu, COeAWHEHHbBbIe IPYr C
JIPYrOM IIPpY ITIOMOIIM CYCTaBOB M CBS30K. DTO IMMTOBUIHBIM,
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MTePCTHEIMNTOBUAHBIN, YepTIAJIOBUIHBIC XPSIIA M HaATOPTaH-
HuK (puc. 51). Illumosuonsiii xpsu; camblii KpYIIHBIA, COCTOUT
W3 IBYX YETHIPEXYTOJNBHBIX TUIACTUHOK, BIIEPEIN COCIMHEHHBIX
MO/l TIPSIMBIM YIJIOM. DTOT YTOJI BBICTYITaeT KIepeau, odpasys
BO3BHIIIIEHNE, XOPOIIO BBRIpaXXeHHOE Y MYXXYMH (agaMoBO s16-

A

Puc. 51. Xpsituu, CBI3KM U CYCTaBbl TOPTAHU:

A — Bun crnepeau: 1 — Telo MOABSI3BIYHONW KOCTU, 2 — 3€PHOBUIHBIN
Xpsll, 3 — BEPXHUI POT IIUTOBMIHOIO Xpsiia, 4 — IUIACTUHKA IIIUTOBUIHO-
ro xpsia, 5 — HVXHUIA POr LIUTOBUAHOIO Xpsiliia, 6 — Jyra MepcTHEBUIHO-
TO Xpsiia, 7 — XpsIIM Tpaxew, 8§ — KOJbLEBbIE CBA3KU, 9 — TMEPCTHEIINTO-
BUIHBIN cycTaB, 10 — mepcTHewUTOBUMAHAS CBsi3Ka, 11 — BepxHssl LIUTO-
BUIHAsl BbIpe3ka, 12 — IIMTONMOABSI3bIYHAsT MeMOpaHa, 13 — cpenuHHas
IIUTONOAbSI3bIYHAS CBsI3Ka, 14 — JjlarepaibHas IIUTOIONBSI3BIYHAS CBSI3KA.

b — Bug c3amm: 1 — HagropTaHHUK, 2 — OOJBIION POT MOIBI3BIYHOM
KOCTH, 3 — 3€pHOBUIHBINA Xpsill, 4 — BEPXHUI POr IIUTOBUIHOIO XpsIla,
5 — MIaCTMHKA LIMTOBMIHOIO Xpsila, 6 — 4YeprnaJOBUIHBINA Xpsil, 7 — rmpa-
BBIIl TIEPCTHEUEPNAJIOBUIHBINA CycTaB, 8 — TIpaBblii MEPCTHEUIUTOBUIHBIN
cycraB, 9 — xpsiu Tpaxeu, 10 — mepenmoHuYarasi cteHka Tpaxeu, 11 — ma-
CTMHKA MEPCTHEBUAHOIO Xpslia, 12 — JeBblil MEePCTHEIUTOBUAHBIN CYCTaB,
13 — HMXXHUI POr IIMTOBUAHOIO Xpsiia, 14 — JeBblii MepcTHeYepnaaoBU/-
HBIA cycTaB, 15 — MBILIEYHBIA OTPOCTOK YEPMAIOBUAHOIO Xpsiia, 16 — ro-
JIOCOBO OTPOCTOK Y€PITaIOBUTHOTO Xpsia, 17 — IUTOHAArOpTaHHAs CBSI3-
Ka, 18 — poxkoBumHBIN Xpsl, 19 — naTepajibHas IIUTOMOAbSI3bIYHAS CBSI3-
Ka, 20 — IMTONOAbsI3bIYHASI MEMOpaHa
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J10K0). KHM3Y OT IIMTOBUAHOTO Xpsillla pacrojaraercst nepcm-
HeBUOHbI Xpswj, COCNVUHEHHBIM C IIMTOBUIAHBIM XPSIIOM TMPU
MOMOIIM ABYX cycTaBoB. C3ali Ha MJIACTUHKE MEePCTHEBUIHO-
ro Xpsilia HaxoAsTCS JABa TOABUXXHBIX 4epnanosuoHbix Xpauid,
HaJl KOTOPBIMU JIEXAT TaKXe MapHble MUHUATIOPHBIE PONHCKO-
BUOHble I KAUHOBUOHbLe Xpawu. BXon B ropTaHb CO CTOPOHBI IJIOT-
KU 3aKPbIBAET dJACTUYHBIN Hadeopmannuk. BHYTpeHHSIs1 moBep-
XHOCTb TOPTaHU BbICTJIAHA CIAM3UCTON OOOJOUKOIA.

Iloaocms eopmanu mionpasnessieTcsl Ha TPU OTHAeNa: BepX-
HMIi, cpenHU 1 HYKHUM (puc. 52). BepxHuii oTnel, cyxkuBaio-
IUKACS KHU3Y 10 MPEeJIBEPHBbIX CBSI30K, Ha3blBaeTcsl npeddee-
puem eopmaru. CpelHUIN OTAE HAXOAUTCS MEXIY npedosepHbl-
MU (N0HCHBIMU) CKAAOKAMU BBEPXY U 2040C08bIMU (UCMUHHBIMU)
ckaaokamu BHU3Y. B 3TOM caMOM y3KOM oTiejie TOpTaHU MOTYT
3aCTpATh MPEIMETHI, MONaBIIMe B AbIXxaTeabHble MyTU. CripaBa
U cjeBa MeXay NpeJABEpHBIMU M TOJOCOBBIMM CKJIaaKaMH
UMEIOTCS YIIyOJieHUsT — MpaBblil U JIEBbI ceayoouxu eopma-
Hu. HUXHUMI oTAen ropTaHu — hodeoa0co8ds noaocms — pac-
roJjlaraeTcsi KHU3y OT roJIOCOBBIX CBSI30K. Paciiupssich KHuU3Yy,
MOJTr0J0COBas MOJOCTh MEPEXOIUT B Tpaxero.

Tonocosbie ckaadku, MOKPBITHIE CIU3UCTCON 000J10UKOI, 00-
Pa30BaHBbI 2010C08bIMU CEAZKAMU N 2010CO8bIMU MbIUUAMU, HA-
TSHYTBIMUA MEXIy IIMTOBUIHBIM XpSIIOM BIEpeAu U depria-
JIOBUAHBIMM XpSIIIAMU C33aU. Y3KOE CaruTTajbHOE MPOCTpPaH-
CTBO MEXIy TOJOCOBBIMM CKJaJKaMW HOCUT Ha3BaHUE TIO-

Puc. 52. I[TonocTh ropTaHu.
BcekpriTa c3amu:

1 — OoJbIIOK pOr OAB-
SI3BIYHOU KOCTHU, 2 — 3€pHO-
BUIHBIA Xpsll, 3 — HIUTO-
TMOoAbsA3bIYHAS MeMOpaHa, 4 —
BEPXHUU POr LIMTOBUIHOIO
Xpsilia, 5 — CKJIaaKa mpejiBe-
pusi, 6 — XeJymo4YeK ropTaHu,
7 — roiocoBas cKilaika, 8§ —
MepCTHeUEPNANOBUAHBINA CyC-
TaB, 9 — MOATOJI0COBAas TMO-
Jocth, 10 — racTUHKa meper-
HEBUIHOTO Xpsiia (YaCTUYHO
ynaneHa), 11 — 3amgHss yepna-
JIOBUAHAS MbIa, 12 — yep-
MAJOBUIHBIN Xpsiiil, 13 — pox-
KOBMIHBIN Xxpsi, 14 — mpen-
nBepue roptaHu, 15 — nare-
pasibHasT TIATOTIONbSI3bIYHAS
cBsI3Ka, 16 — HaArOpTaHHUK
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10¢060i weau. TTpy NpoXoxKIeHMU BbIIBIXaeMOT'O BO3AyXa Yye-
pe3 TOJIOCOBYIO I1IENTb TOJIOCOBBIE CBI3KU KOJIEOIIOTCSI, BUOPHU-
PYIOT M BOCIIPOM3BOISAT 3BYKHU.

[Ipu cmOKOMHOM ABIXaHUM IIUPUHA TOJOCOBOM IIEIU CO-
craBisgeT 5 mMm. I1pm romocoodpa3oBaHUM, OCOOCHHO IIPU TIe-
HUM, KpUKe, ToJIocoBas WIeib pacIIUpseTcsd 0 MaKCUMallb-
HBIX ee pa3MepoB — 1o 15 mm (puc. 53). bosee Hu3KMit roioc y
MYKYMH 3aBUCHUT OT OOJbIIEH, YeM Y XKEHIIUH U JeTeil JITUHBI
rOJIOCOBBIX CBsI30K. HaTsxkeHMe TojIoCOBBIX CBSI30K, IIUPUHY
TOJIOCOBOM IIEJIU BO BpeMs IbIXaHUSI U BO BpeMs Toj0coo0pa-
30BaHUST PETYJIUPYIOT Mblibl 20pmaru. MBIIIIAMU TOPTaHU
SABIIIOTCS 2010C08A5 U NEPCMHEUUMOBUOHAsI, KOTOPbIE HATITU-
BalOT TOJIOCOBBIE CBSI3KM, OOKOBBIE nepcmHeuepnanoguotsle (Cy-
JKMBAIOTTOJIOCOBYIO LIIE/Ib),, 3a0HUe nepcmHeuepnanosudtsie (pac-
LIUPSIOT TOJOCOBYIO 1IeNb) U Apyrue. B dpopmupoBaHum uie-
HOpa3JeIbHOM peuyr ydYacTBYIOT TaKKe TIyObl, SI3bIK, 3YOHI,
MOJIOCTh PTa M MOJOCTh HOCA C €€ NMPUAATOYHLIMU Ma3yXaMu.

BogzpactHble 0COOEHHOCTM TOpTaHU

l'opraHb HOBOPOXIEHHOTO MMEET CPABHUTEIBLHO OOJBIINE
pa3Mephl; OHa KOpOTKasi, IIMpoKas, BOPOHKOOOpa3Has, pac-
ToJjiaraeTcs BhIIIE, YEM Y B3pOCJIOTO yejioBeka (Ha ypoBHe 11—
IV mo3BoHKOB). [lTacTMHKY MIUTOBUIHOTO XpsIlla paciioiara-
FOTCSI TIOJT TYITBIM YTJIOM APYT K APYTY. BBICTYIT TOpTaHU OTCYT-
cTByeT. BcllencTBre BLICOKOTO PACOIOKEHUSI TOPTaHU Y HOBO-
POXAEHHBIX U AETEeH TpyaHOTr0 BO3pacTa HAAMOPTAHHUK Ha-
XOIMTCS HECKOJBKO BBIIIE KOPHS sI3bIKa, TTO3TOMY IPH TJIOTa-
HUU TUIIEeBONH KOMOK (KMIKOCTb) OOXOMWUT HaATOPTAaHHUK
JlaTepasibHO. B pesynbraTe 3T0T0 peOGEeHOK MOXKET JIBIIIATh W IJI0-
TaTh (IMUTh) OMHOBPEMEHHO, UTO UMEET BaxKHOE 3HAUYCHUE TIpU
aKkTe cCocaHus,

Bxon B ropraHb y HOBOPOXIEHHOIO OTHOCHUTEIBHO IIKPE,
yeM y B3pocioro. [Ipenasepre KOpoTKoe, IMMO3TOMY TOJIOCOBast
1IeJTh HaXOAUTCSI BBICOKO, OHAa MMeeT JUIMHY 6,5 MM (B 3 pasa
Kopoue, 4eM y B3pocioro), ['ojiocoBast Imienb 3aMeTHO YBEJTH-
YyyBaeTCs B IIEpBbIe TPU roja XKU3HU peOeHKa, a 3aTeM B Ile-
PUOJ TIOJIOBOrO CO3peBaHUs. MBIl TOPTAHU Y HOBOPOXK-
JEHHOTO U B IETCKOM BO3pacTe pa3BUTHI ciabo, HanGonee vH-
TEHCHUBHBIM MX POCT HabIIOmaeTcs B MEepUO TTOJOBOTO CO3pe-
BaHMsl. ['opraHb OBICTPO pacTeT B TeUEHME IIEPBBIX YEThIpEX
JIeT XKU3HU pebeHKa. B mepuon mojoBoro cospeBaHust (Iocie
10—12 mer) BHOBb HAYMHAETCS AKTUBHBIA POCT, KOTOPBIU
MMPOJIOJIKAETCA 0 25 JeT y My:XKYMH W 10 22—23 71eT y XeH-
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Puc. 53. INonoxeHne rojOCOBBIX CBS30K IPU Pa3IMYHBIX (PYHKIIMOHAIb-
HBIX COCTOSIHMSIX. ['oyocoBast mienb 3akpbita (1), OTKpBITA MPU CIOKOWHOM
npixanuu (I1) u pe3ko pacmupena (mpu ronocoo6pazoBanuu) (I11).

CrpenkaMu yKa3aHO HamlpaBlI€HUE TATU MBIIILI.

A — JapuMHrockornuyeckass KapTuHa: | — HaAropTaHHWK, 2 — Haarop-
TaHHBIN OYyropok, 3 — ToJlocoBasl CKiamka, 4 — pOXKKOBUIHBIN OYyropok, 5 —
KJIMHOBMIHBIN Oyropok 6 — cKJaaka MpeiiBepusl.

b — cxembl pa3MYHBIX MOJOXEHMI TOJIOCOBBIX CBSA30K, IOJIOCOBOM IIETU
MU YepNaJIOBUTHBIX Xpsiieit: 1 — maactuHka (mpaBasi) IIMTOBUIHOTO XpsIlia,
2 — TOJIOCOBasi CBSI3Ka M TOJIOCOBasi MBIIIIA, 3 — YEPHAJOBUAHBIA XPSIII,
4 — 3amHsA MepCcTHeYepIayoBUIHAS MbILIIA, 5 — JaTepajibHasi MepcTHevep-
MaJIOBUIHAs MBbIIIIA, 6 — TOoNepevHasi YepnajoBUIHAs MbIlIa, 7 — IIUTO-
4yeprnagoBUAHAsT MbILILA
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muH. Bmecte ¢ pocTtoM ropraHu (OHA MOCTETIEHHO OITyCKaeT-
cs) B IETCKOM BO3pacTe PacCTOSIHUE MEXIY €€ BepXHUM Kpa-
€M W MOABSA3BIYHON KOCThIO yBenmumBaeTcd. K 7 rogaMm HMXK-
HMI Kpaii ropTaHM HaxOOWUTCSI Ha ypOBHE BepxHero Kpas VI
IIEHOTO TT03BOHKA. [lomoxkeHune, XxapakKTepHOe IS B3pOCIIO-
ro 4ejoBeKa, ropTaHb 3aHMMaeT mocie 17—20 jerT.

ITonoBeIe OTIMUMS TOPTAaHU B paHHEM BO3pacTe He HaOII0-
naioTcs. B manbpHeliIneM pocT TOpTaHU Y MaJIbuYMKOB UIET He-
CKOJIbKO ObICTpee, ueM y neBodek. Ilocie 6—7 jier ropTaHb y
MaJbYMKOB KpYITHEe, YeM Yy IeBOYEK TOro ke Bo3pacta. B 10—
12 neT y MaJIb4MKOB CTAaHOBUTCSI 3aMETHBIM BBICTYI TOPTaHM.
B nepnon moioBoro co3peBaHusd pa3Mephbl TOpTaHU, JJIMHA TO-
JIOCOBBIX CBSI30K y MaJIbUMKOB OOJIbIIIE, YeM Yy IEBOYEK.

Xpsiyu ropTaHu, TOHKME Y HOBOPOXIEHHOI0, C BO3pacTOM
CTAaHOBSATCS 00Jice TOJCTHIMM, OTHAKO JIOJITO COXPAHSIIOT CBOIO
ruOKOCTh. B ITOXMIIOM 1 CTapYeCKOM BO3pacTe B XpsIlax ropra-
HM, KpoMe HaAropTaHHHWKA, OTKJIAIBIBAIOTCS COJM KaJIbIIMI;
XpSIIM OKOCTEHEBAIOT, CTAHOBITCS XPYINKUMU U JIOMKUMU.

Tpaxess m OpoHxm

Tpaxes, ¢ KOTOpPOH CBEpXy COEIUHSIETCS CBS3KaMU Top-
TaHb, MPOCTUPAETCS OT HUXHero kpas VI 11efiHOro Mmo3BOH-
Ka 0 BEepXHEro kpasi V TIpyaHOro Mo3BOHKa,, Tpaxess uMeer
ckener B Bume 16—20 xpsauwesvix noaykosey, He 3aMKHYTBIX
C3ai M COENVHEHHbIX K01blesbiMu cea3Kkamu,, 3alHssl CTeHKa
Tpaxeu, Mpujexaiiass K TMUILIEBONLY, HepenoH4amas, TOoCTPO-
€Ha U3 COENUHUTEbHOW TKAHW W TJaJKOMBIIIEYHBIX MyYKOB.
Cnuzucrass 060j04Ka Tpaxeu IMOKpbhiTa MEpLATeJIbHBIM 31U -
TEJMEeM, CONEPXKUT MHOTO XeJe3 U JUM@OUIHBIX Y3EJIKOB.

Ha ypoBHe V rpymHoro no3BoHKa Tpaxesl ACJUTCS Ha JBa
enasnbix O6ponxa (bugypxayus mpaxeu) — TIPaBBIA U JIEBBI,
HampasJsSoIIUECSI K BOPOTaM JerKux, [lpaewiii enasnwiii 6poHx
KOpo4Ye U LIMPE .1e6020, OH SIBIISIETCS KaK Obl MPOIOJLKEHUEM
Tpaxeu, CTEHKMU TJIaBHBIX OPOHXOB HMEIOT TaKoe Xe CTpoe-
HUe, KaK W Tpaxes, UX cKeJeT 00pa3oBaH XpSILEBbLIMU TMOJY-
KoJibllaMu, B gopomaxaeekux rnaBHble OpOHXU AETSATCS Ha doesble.
B mpaBoM JierkoM MMeeTCsI TpY J0JEeBbIX OPOHXa, B JIEBOM —
nBa, JlojieBble OPOHXU HENSITCS Ha ceaMeHmapHvlie U Ipyrue 60-
Jlee MeJIKhue, KOTOpble 00pa3yloT B KaXIOM JieTKoM 22—23
nopsiika BerBiaeHUsi. Pa3BeTBieHue OPOHXOB B JIETKOM Ha3bl-
BaIOT OpOHXUANbHBIM Oepesom, B cTeHKax OpOHXOB CPEIHETO I -
aMeTpa TuajuHOBas XpsllieBas TKaHb CMEHSIeTCSl 3JacThyec-
KMMU XPSILIEBbIMU TJACTUHKAMU. Y MEJKUX OPOHXOB XpsiIlie-
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Bad TKaHb OTCYTCTBYCT B006H_IC, HO XOpOIIO BbIpaX€Ha riaai-
KOMbIII€YHasA TKaHb.

BospacTtHble 0cOOEHHOCTH TpaxeW M IVIaBHBIX OpOHXOB

Y HOBOpPOXIEHHOTrO AJWHA Tpaxew cocTasBisieT 3,2—4,5
cM, IIMpPHUHA IIpOCcBeTa B cpedHeil yactu — okoyo 0,8 cM.
I[TepenoHyaTass cTeHKa Tpaxed OTHOCUTEJIbHO INMpoOKasd,
XpsIIIY Tpaxeu pa3BUTHI cJ1ab0, TOHKUE, MIrkue. B moxunom
U cTapuyeckoM Bo3pacTe (mociie 60—70 jer) Xpsiim Tpaxeu
CTAHOBSITCSI TUIOTHBIMM, XPYIKUMU, IPU CHAABICHUU JETKO
JIOMarTCS.

IMocne poxaeHust Tpaxesi OBICTPO PacTeT B TEUEHUE MEPBbIX
6 MecslieB, 3aTeM POCT e 3aMeIISIeTCs] 1 BHOBb YCKOpSIETCS B
TepPUOJ MOJOBOrO CO3pEBaHUS U B IOHOIIIECKOM Bo3pacte (12—
22 roma). K 3—4 rogam Xu3Hu peOeHKa IMIMPUHA IIPOCBETa Tpa-
Xeu yBeJuuuBaeTcsd B 2 pasa. Tpaxes y pedenHka 10—12 et
BIBOE JUIMHHEE, YeM y HOBOpPOXIeHHoro, a kK 20—25 romam
JIJIMHA €€ yTpauBaeTcs.

Causucrass 000j109Ka CTEHKU Tpaxeu Y HOBOPOXICHHOTO
TOHKasl, HeXXHasl; XeJie3bl pa3BUTHI c1abo. Y pedeHka 1—2 jer
BEpPXHUI Kpail TpaxeM pacliojlaraercsi Ha ypoBHe IV—V meii-
HBIX ITO3BOHKOB, B 5—6 neT — knepeau or V—VI Mo3BOHKOB,
a B IIOJPOCTKOBOM BO3pacTe — Ha ypoBHe VI mIeiiHoro mo-
3BOHKa» budypkanus Tpaxeu K 7 rogaM XXU3HU peOeHKa HaX0-
autcs Krnepead or IV—V rpyaHbIX NO3BOHKOB, a mocjiae 7 jaeT
MOCTEIeHHO YCTaHABIMBAETCS HA ypOBHE V IpyIHOIO MO3BOH-
Ka, KaK y B3pocjioro 4ejoBeka. [J1aBHBIe OpOHXM OCOOEHHO
OBICTPO PacTyT Ha IEPBOM TOAY XXM3HU peOEHKA M B IEPUOI
IIOJIOBOTO CO3pEBaHMSI.

Jlerkue

Ilpasoe M snesoe seekue pacmonaraloTcsl B I'PyIHOW MOJIOC-
TH,, CTIpaBa U CJeBa OT CEPAlla U KPYMHBIX KPOBEHOCHBIX CO-
cynoB. [lOKpBITBI JIeTKME CEpPO3HOU OO00JIOUKONW —  n1e6poll,
oOpasyloliieil BOKPYT KaXIOro JIETKOTO 3aMKHYThIN TJieBpaib-
HBIIA MEILIOK — naesparvhyro nosocmoe. Ilo dopme Jierkoe Ha-
NMOMUHAeT KOHYC C YIJIOIIEHHOW MeJaualbHOW CTOPOHOM,
3aKpYIJIEHHOW BEpXYyIIKOW W OCHOBaHWEM, OOpallleHHBIM K
nuadpparme (puc. 54).

Y Kaxaoro Jerkoro BbIAESIOT TPU TMOBEPXHOCTU: pedep-
Hy10, nuadparMajibHyl0 U CPeIOCTeHHYI0. Pebepras nosepx-
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Puc. 54. Jlerkue. Bun cniepenu:

1 — BepxyllKa JIETKOro, 2 — BEPXHSS JOJS JIEBOTO JIETKOTO, 3 — HIX-
HSIST TOJISL JIEBOTO JIETKOTO, 4 — OCHOBaHHUE JIETKOTO, 5 — cepaedyHasl BbIpe3-
Ka, 6 — MeXIoJeBble IIeau, 7 — HUXHSS O0JS IpaBoOro Jerkoro, 8 —
CpenHsis AOJISI MIPABOro JIETKOTo, 9 — BEepXHsIS J0JIsI IIpaBoro Jjerkoro, 10 —
Tpaxesi, 11 — ropranb

Hocms BBIMYKJIasl, MPUJICKUT K BHYTPEHHE! MOBEPXHOCTH TPYyI-
HOW cTeHKU. Juagppasmanvhas nogepxHocms BOTHYTasI, OHa TIPH-
nexutkanadparme. Cpedocmennas (Meduarvbras) n08epxXHOCmMs
yiuionieHHasa. Ha yruromieHHOM cTopoHe (MeauajabHOM, cpe-
JNIOCTeHHOI) HaXOMASTCSl opoma Aeekoeo, Yepe3 KOTOphIie B Jier-
KHWe BXOIAT TJIaBHBIM OpOHX, JeroYHas apTepus, HEpBHI, a
BBIXOIAT JIETOYHBIE BEHBI M JUMGaTUIecKue cocymbl. bpoH-
X1, COCYIBl, HEpBbI 00pa3ylOT KOpPEeHb JETKOTO.

Kaxmoe nmerkoe rimyOokmmu Ooposdamu {ujeasmu) pasnese-
HO Ha oJIU. Y MPaBOro JIETKOTO mpu 004U 8epXHss, CPeoHss 1
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HUMICHASL, Y 18020 1e2K020 08¢ 001U — HUNCHAS N 8epXHAs. Y NO-
JIeH BBIOENSIOT ceemermsbl (1o 10 B KaXKIOM JIETKOM), TPaHUIbI
MEXIY KOTOPBIMM Ha ITOBEPXHOCTH JIeTKOro He BMAHBI. Cer-
MEHTBI JIETKOTO COCTOSIT U3 I0JieK. B omHOM cermMeHTe Hacuu-
ThIBAlOT ipuMepHO 80 monek. B Kaxmyio MOJBbKY BXOAUT JOIb-
KOBBI OpoHX nuameTpoM 1 MM. [{OJbKOBBIN OpOHX AETUTCS
Ha KOHUe@ble {mepMuHaibible) OPOHXUOAbL, A KOHIIEBBIE — Ha
ObixamenwvHbie(pecnupamopHuie) 6poHxuoast. JlpIxaTe IbHbIe OpOH-
XUOJIbI TIEPEXOMIAT B A1b8EOAAPHbIE X00bl, HA CTEHKAX KOTOPBIX
MMEIOTCSI MUHUMATIOPHBIE BHIMISITYMBAHUS (TIY3BIDBKU) — aA1b6€0-
abl. OmHa KOHIIEBasT OPOHXMOJA C €€ pPa3BEeTBICHUSIMH —
JbIXaTeJIbHBIMM OPOHXMOJAMU, aJIbBEOJISIPHBIMU XOIaMU U ajlb-
BEOJIAMU — HA3BIBACTCS A1b8€O0AAPHbIM {0biXxamenvHbim) depe-
60M, WIN A€20YHbIM AUUHYCOM {2p030bi0). ALIMHYC SIBIISIETCS
CTPYKTYPHO-(YHKIIMOHAILHON €IUHUIIEH JIETKOTO, B HEM PO~
HUCXOAUT ra3000MeH MeXIy IMpoTeKawllei Mo Kamuaspam
KPOBBIO 1 BO3IYXOM ajbBeoJl. B 000OMX JIEeTKMX YeloBeKa MMe-
eTcst okoto 600—700 MITH. abBeoI, IbIXaTeIbHasl MTOBEPXHOCTh
KOTOPBIX COCTABJISIeT mpuMepHO 120 M’

BospactHbIe 0COOEHHOCTH JIETKIX

Jlerkve y HOBOPOXIEHHOTIO HETPaBUJIbHONW KOHYCOBMIHOM
G opMbI, BepXHUE N0 OTHOCUTEIBbHO HEOOJIBIIUX Pa3MepPOB,
CpelHsIsl J0Jisl TIpaBoro JIErKOoro mo pasMepaM paBHa BepxHeEW
JloJie, a HUXKHSISI CpaBHUTEJIBHO BeJinka. Macca o0ouX JIeTKUX
HOBOPOXIEHHOTO cocTapysieT B cpeaHeM 57 1 (ot 39 mo 70 1),
00beM 67 cM’. TIIOTHOCTD HeABIIABIIErO JIETKOTO COCTABIISAET
1,068 (Jlerkue MepTBOPOXIEHHOTO pebeHKa TOHYT B BOAE), a
TJIOTHOCTD JieTKOro npiiaBiinero pedbeHka — 0,490. bponxu-
aJbHOE JepeBO K MOMEHTY POXACHMSI B OCHOBHOM C(hOpMU-
poBaHo. Ha mepBoMm romy >Xu3HU HaOJIOAAEeTCSl €r0 MHTEH-
CHBHBIN POCT (pa3Mepbl J0JIEBbIX OPOHXOB YBEJIMYMBAIOTCS B
2 pasa, a T1aBHBIX — B 1,5 paza). B mepuon momsoBoro co3pena-
HUST POCT OPOHXUAJIBHOTO JepeBa CHOBa ycuiauBaeTcs. Pazme-
pHI Bcex ero yacreil K 20 romam yBeamuuBaroTcs B 3,5—4 pasa
M0 CPaBHEHUIO C OPOHXUAJTbHBIM JE€PEBOM HOBOPOXIEHHOTO.
VY moneit 40—45 net OpoHXUaIbHOE IEPEBO UMEET HAUOOIbIINE
pa3mepnl. Bo3pacTHast ”HBOJIOIMSI OPOHXOB HaUMHAETCS MOC-
qe 50 mer. B moxuiaoMm M crapyeckoM Bo3pacTe JJIMHA W JAua-
METp TPOCBETa CErMEHTApHBIX OPOHXOB HEMHOrO YMEHbIlla-
I0TCSI, MHOTAA TOSIBJISIIOTCS YeTKOOOpa3HbIE BBHIMISTYUBAHUS UX
CTEHOK.
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JlerouHble alMHYChl y HOBOPOXIEHHOTO HUMEIOT HEOOJb-
110e KOJMYECTBO MEJKHUX JIETOYHBIX ajbBeoj. B TeueHue BTO-
poro roja Xu3HU pebeHKa W T03Xe alMHyC pacTeT 3a cyeT
MOSIBJIEHUSI HOBBIX aJbBEOJISIPHBIX XOIOB MU 00pa3oBaHUs HO-
BbIX JIETOYHBIX aJIbBEOJ B CTEHKaX YyxXe MMEIOUIMXCS ajlbBeo-
JIIPHBIX XOIOB.

O6pa3oBaHuE HOBBIX Pa3BETBJICHUI albBEOJISIPHBIX XOIOB
3aKaHYMBaeTCs K 7—9 romam, JIETOUHBIX ajibBeos — K 12—I15
rogam. K aTomy BpeMeHU paszMepbl ajibBeos YBEIUUMBAIOTCS
BaBoe. DopMHUpOBaHME JIETOYHOM MapeHXUMBbI 3aBepIaeTcs K
15—25 rogam. B mepmon ot 25 1o 40 et cTpoeHure JerOYHOTO
alMHyca npaktuyecku He MeHsercs. [locime 40 ner mocre-
NMEHHO HAYMHAeTCs CTapeHue JIEeTOYHOW TKaHU: JIeTOUHbIe
ANEBEONBl CTAHOBATCA KPYNHEE, YacThk MEXaNbBEOMIPHBIX
NepEropogoK ReUE3act. B npoliecce pocTa M pa3sBUTHA HETKHX
TIGCNE POXEEHHA YBERMYMBACTCA MX 00beM: B T¢UEHME nep-
BOrO rofia B 4 pasa, K 8 ronar: — 8 8 pas, x 12 ronamM — B 10
pa3, k 20 ropgaM — B 20 pa3s no cpapHeHHIO ¢ 00BEMOM JNeT-
KX HOBOPOXIEHHOIO,

Ilnespa

Tlnespa — 9710 ceposHag 060NOUKA, KOTOPAA NOKPHIBIET er-
KHE CO BCEX CTOPOH, NMPOYHO CHAacTadchk C© IETOMHOM MapeHXH-
MOH, H 00pasyeT CTEHKHM IUIEBPANEHBIX TONOCTEi, B KOTOPHIX
pacronaratoTed aerkue. flnespa, MOKpHBaIOUIAA ETKHE — Ae-
20%HAA, BUCHEPGRALHAR NACEPA, TIO KOPHIO NErKOT0 IIEPeXOiMT Ha
CTSHKH TRYAHCH NOMOCTH, 00palysd BOKPYT KaXIOro JErKoro
JAMKHYTEIA naespaanibili Mewiox (NpaBHil U neswiii). [lnespy,
BEICTHIAIOLIYIO CTEHKH IDYIHON TONIOCTH, Ha3bIBAIOT HpucHe-
HOVHOU, MW napuemanbiol, ¥ NapHeTanbHO TUIeBPH BHIACAA-
10T peGepnyso naegpy, NPWIEXKAILYIo K peOpaM, duadpazmans-
Kyio HAespY U cpedocmeriryio (Meduacmunatstyio) naeapy. Mex-
Oy NapuieTantHOH M BUCLICPANLHOH NICBpOH UMeeTcda y3Kad
ERb — HACEPANBHAR ROAOCHE, CONCPXAILAA HEDOABLIOE KO-
NHIECTRO CEPOIHCH WHUAKOCTH, DTa KUAKOCTE CMAYNABALT CO-
NpH-KaCAIGUWMECA TTOBEPXHOCTH BUCIEPANBHOM H MMApPUETANb~
HOH rReBpel, ofJeryaeT CKOJMEXEHWEe NerKHX B IUIeBPaNbHbIX

TIOJTOCTSIX.

B Mecrax nepexona omHOI YacTH TUIEBPHI B APYTYIO UMe-
JOTCSl TaK Ha3blBa€Mble /.1€8paabHble CUHYCbl, B KOTOpbIC 3a-
XOHIST Kpas JIETKUX TOJIbKO MPpU MakcUMaibHOM Baoxe. Hau-
OoJiee UIYOOKMM CUHYCOM SIBJISIETCSI pebepHo-duagpazmans-
HbLUl CUHYC.
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1§ PaHUIIbI JICTKHUX U TUIEBPAJIbHbIX TOJIOCTER

B npaktuueckoii MeauIIMHE OOJIbIIIOE 3HAYEHUE UMEET 3Ha-
HUE TPaHUIl JIETKUX U TJIEBPAIbHBIX MeIIKOB. OCOOEHHO aKTy-
aJlbHBIMM BTU CBEACHUSI CTAHOBSITCSI TIPU BOCTIAJIEHUU JIETKUX
(MHEBMOHUM), TpU 3a00JeBaHUIX IUIEBPHI (TIEBPUTAX), ITO-
SIBJICHUU B TUIEBPAJbHBIX MEIIKaX M30BITOYHOTO KOJUYECTBa
KUIKOCTU (KpOBU — IIPU KPOBOUBIMSIHUSIX, paHeHUIX). Bep-
XYLWIKUA JIETKUX crepeau pacriojararotcsi Ha 3—4 cMm Boinie |
pebpa uiau Ha 2 cM Bbllle KitounLbl. HuxXHIOW0 rpaHully onpesie-
JISTIOT C YYETOM BEPTUKAJbHBIX TUHUNU. DTO 0K0102pYOUHHAS AU-
HUA, TIPOXOAALIAdA IO Kpar IPyAMHBI (C 00EMX €€ CTOpOH),
CPEOHeKAUUMHAS UK, TIPOBOJMMAsI BEPTUKAJIbHO 4Yepes3 ce-
peoVHY KIIOUUIIBI, Hepedusas noombluieyHas auHus (IIPOXOIUT
[0 MepeaHe MOAMBILICYHON CKJIAIKe), cpedHsss nooMblile4HAas
AuHusg (MOAET BHU3 OT CaMOM IIyOOKOM TOYKU MOAMBIIIEYHOMN
SIMKM), 3a0HAS noombluieuHas aursas (TIPOXOAUT BIOOJb 3aIHEN
MOAMBIIIEUYHOMN CKJIAIKM), 20namo4yHas Aurus (IIPOXOIUT dyepes3
HVKHUU yTOM JIOTIATKU) U 0KO0/A0NO360HOUHAS AUHUS, TIPOXOS-
1masi BOOJIb IMMO3BOHOYHOTO CTOJI0A Yepe3 peOepHO-I03BOHOY-
HbI€ CYCTaBBHI.

Ilepednss epanuya neekoeo UACT OT €ro BEPXYLIKU Yepe3 Ipy-
JUHO-KJTIOUMYHBII CyCTaB, 3aTeM 4Yepe3 CepeHy COeANHEeHMUS
PYKOSTKM TPYOUHEI C €€ TeJIOM, Jajiee BHM3 a0 xpsiia VI peo-
pa, TAe MepexoauT B HUXKHIOW rpaHunly. Huoxchas epanuya nee-
K020 TIO CPEeIMHHOKIIIOUMYHON AuHuU mnepecekaeT VI pedpo,
no cpenHeil mogMmeimedyHo nuHun — VIII pebpo, mo momna-
TOYHOH TMHUU — X peOpo, MO OKOJOMO3BOHOUYHON TUHUU —
XI pe6po, rae HUXXHSIS TpaHUIlA TIEPEXOIUT B 3adHI00 PAHULY,
YXOISIIYIO BIOJIb ITO3BOHOYHMKA BBepX. HUKHSS rpaHu1a Jie-
BOT'O JIETKOTO pacliojlaraeTcsi HeCKOJIbKO HUXXe TpaHUIIbI Impa-
BOTO JIETKOTO.

Bepxnssa v nepednss epanuypl niespst COBIIAAAOT C TAKUMU
Ke TpaHULaMU JieTKoro. Huochsas epanuuya niaespul onipeaesieT-
Cs 10 TeM e JUHUSIM, YTO M JIETKOE, TOJIbKO Ha OJHO pedopo
HUXE.

Bo3pacTHbIe TpaHMIIBI JIETKHX

I'paHu1IbI JIETKKUX C BO3pacTOM U3MEHsOTCs. Bepxyiika yer-
KOT'0O HOBOPOXXJEHHOTO HaxoAuTcs Ha ypoBHe | pebpa. B manb-
He#immeM oHa BeICTyITaeT Hazn I pedpoMm m Kk 20—25 romam pac-
moJyiaraetcs Bbie | pedpa (Ha 2 cm Bhiie Kiaouuilbl). Hux-
HsSISI TpaHUWIla MPaBOrO M JIEBOTO JIETKMX Yy HOBOPOXIESHHOIO
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Ha OIIHO peOpo BhIIIEC, YeM Yy B3pociioro. [To Mepe yBenndeHUs
Bo3pacTa pebeHKa 5Ta IpaHMIla MOCTEIEHHO OIlycKaeTcs. B
MOXUJoM Bo3pacte (1mocie 60 JieT) HUXXKHUE TPaHWIIbl JIETKUX
pacrojaralorcss Ha 1—2 cM HUXKe, YeM Y JIIoJeil B BO3pacTe
30-40 mer.

CpenocreHue

Cpedocmenuem Ha3BIBAIOT KOMIUIEKC OpPTaHOB, PACITOJIOXEH-
HBIX B pr,[lHOfl TIOJIOCTHU MEXKOY INpaBbIM M JICBBIM JICTKUMMU.
Criepeny cpemocTeHre OTpaHWYeHO 3aaHel TTOBEPXHOCTBIO TPY-
JWHBI, C3a — TIPYAHbBIM OTIC/JIOM IMO3BOHOYHMHKA, CHU3Y —
nracdparmoit. Beepxy cpemocTeHUe uyepe3 BEpXHIOI amepTypy
TPYIHOW TIOJIOCTU cooOliiaeTcsl ¢ obnacTeio 1meu. B cpemocrte-
HUW pacIojlaraioTcs cepale W NepuKapi, aopTa, BEpXHSS MO-
Jlasi BeHa, TUMYC, Tpaxesl U IJIaBHble OPOHXM, MUILEBOJ, TPYyI-
HOM uMdaTHIecKnit TPOTOK M CPemOCTeHHBIE TUMbaTHyec-
KHUe y3Jbl, OayXmarouime u auadparMaibHble, a Takxke JApyrue
apTepuu, BEHBI, HEPBHI.

BOHpOCbI P B°t IIOBTOpPCHUA n CaAaMOKOHTpPOJISA:

1. Ha3zoBuTE CTEHKM MOJIOCTU HOCA. YKaXWUTE, Ilie HOCOBbIE PAKOBMHBI 1
HOCOBBIE XOJIbl pacrojiaralorcsi, Kakue (GyHKUMM OHU BBITOJHSIIOT.

2. lNepeuniciute XpsIM W MBIIIB ropTanu. Kakue hyHKIIMY BBIMOTHSIET
KaXkmasi U3 3TUX MBILIL?

3. Yto Takoe KOpeHb JIETKOTo, YTO BXOOUT B €ro cocTaB?

4. HazoBuTe MOBEPXHOCTH TPABOTO M JIEBOTO JIETKOTO M WX TPaHMIIBI (IO
JIMHUSIM).

5. Yto Takoe OpOHXMAJIbHOE NEPEeBO M UYTO TaKOEe aJabBEOJIIPHOE IepeBO?
Kak oHUM ycTpoeHbl U e pacrojaratorcs?

6. PacckaxuTe, Kak yCTPOEH JIETOUHBIN allMHYC.

7. Yto Takoe IjeBpa, KaK1e YacTH Y Hee BBIACNSIOT, Kakre (GYyHKIUU OHa
BBITIOJIHSIET?

8. Pacckaxure o cpegocTeHunu, ero rpaHuuax. Kakue opraHbsl B HeM pacrno-
Jlaratorcsi?

Jbixanue

Jlbixanue — 3TO TIpolieCcC Ta3000MeHa MeXIy OpraHU3MOM
" BHellIHel cpenoit. M3 BHelIHel cpeibl B OPraHU3M IOCTY-
MaeT KUCJIOPOJ, a BO BHEUIHIOI CpPEAy BBIIEISIETCS YIIeKUC-
Jblid ra3. Kucaopod HeoOXoAuM KJIeTKaM, TKaHsSM, OpraHam
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JUTST TIPOLIECCOB OKMCJIEHUSI, B pe3yjbTaTe KOTOPOTO BbIC-
BOOOXIaeTCsT Heprus. JYeaekucawii ea3 (a Takke BOHa) sIBJIsSI-
€TCs KOHEYHBIM TNpPOAYKTOM oOMeHa BelIeCTB, IPOIECCOB
okucaeHus. OcTaHOBKA AbIXaHUS BEJET K HEMeAJIeHHOMY Ipe-
KpallleHW0 oOMeHa BeIEeCTB.

la3000men y 4enoBeka COCTOUT M3 TPeX COCTaBJSIIOLIUX:
BHEIITHETO JbIXaHWs, TPAHCIIOPTa Ta30B KPOBbIO M BHYTPEHHE-
ro (KJ1eTOYHOTO, TKaHEBOTO) AbIXaHUS.

Brewnee dvixanue BHITIOJHSIET AbIXaTeJIbHASI CUCTEMA, B TOM
4yuciie JIeTKhe, B KOTOPBIX Kucaopon (O,) yepe3 CTeHKH JIerod-
HBIX aJIbBEOJI Y KPOBEHOCHBIX KalUJUISIPOB MOCTYIIaeT B KPOBb,
a yrnekuciaslii a3 (CO,) U3 KpOBH BBIBOIWUTCS B aJIbBEOJIBI U
Jajee T0 IbIXaTeJIbHbIM IIyTSIM M3 opraHu3Ma. BabixaeMblii u
BbIJbIXaeMbIfl BO3MyX, €CTECTBEHHO, OTJIMYaIOTCS 1O CBOEMY
cocraBy (Taom. 9).

Tabnuia 9

Conepxanue razos (O, u CO,) BO BIbIXaeéMOM U BBIIBIXAEMOM BO3[yXe

Bosmyx Coaepxanue rason B oziyxe (B %)
KHCAOpoa yrCKHCHL a3 asor
BALIXACMBLI] 20,54 0,03 79,03
BLUIBIACMBI 16,30 4,00 79,70
AILREGEPHEIH 14,20 5,20 80,60

Tpancnopm easzoé (Xuciopoja, YTJIEKHUCIOTo ra3a) COBep-
1IaeTCsl KPOBBIO MO KPOBEHOCHBIM cocylaMm,, K jJerkum mno Je-
TOYHBIM apTepusiM OT CepAla MPUTEKaeT KpoBb, Oorartas yrie-
KHCJIBIM T'a30M. B Jierkux KpoBb OTHAET YIJIEKUCIIbIN Ta3 U HaChl-
maetcst kucaopoaoM. Conepxaiiiasi KUCJIOPOI KPOBb U3 JIETKUX
10 JIETOYHBIM BeHaM MocTynaeT K cepaly,. OT cepjua no aopre,
a 3aTeM MO apTepusiM KPOBb TPAHCHOPTUPYETCS K OpraHam,
IIe cHaOXaeT KMCJIOpoJoM (M TNUTATEJIbHBIMHU BeElIECTBAMU)
MX KJIETKW, TKaHU. B oOpaTHOM HampaBieHWU — OT KJIETOK,
TKaHel KpOBb M0 BEHaM BbIHOCUT YIJIEKUCIIbIN ra3 K cepally, a
W3 cepAla 3Ta KpOBb, Oorarasi yIJEKHWCIBIM Ta3oM, HaIlpas-
JISIeTCSI K JIETKUM,

Buympenuee dvixanue TIpeACTaBISIET COO0I Ta3000MEH MEXIY
KpOBbIO U TKaHAMU. Kuciopon U3 KpoBu yepe3 CTeHKU KpoBe-
HOCHBIX KaNWUISIPOB MOCTYMaeT K KJIeTKaM W JIPYrMM TKaHe-
BBIM CTPYKTypaM, I1e BKJIO4aeTcss B oOMeH BeliecTB. M3 kie-
TOK, TKaHeil B KPOBb TaKXe Yepe3 CTEHKM KamuaspoB BbIBO-
NUTCS YIJEKUCIBIN ras.
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Takum obpaszoM, NOCTOSIHHO LUPKYJIUPYIOLIAS MEXIY JieT-
KMMH M TKaHSIMH KpPOBb OOecIleurMBaeT HENpephIBHBIN IMPO-
1ecc CHaOXeHMs KJIeTOK, TKaHEW KMCIOpPOIOM UM BBIBEICHHE
YIJIEKUCJIOrO rasa. B TKaHSIX KUCJIOPOI KPOBU IMPOHUKAET B
KJIETKM M Jpyrue TKaHeBble 3JIEMEHTBHI, a B OOpaTHOM Ha-
MpaBJICHUM IEPEHOCUTCS YIJIEKUCIBIN ra3. DTOT IIPOIeCC BHYT-
peHHero (TKaHeBOTO) ABIXaHWUsS IMPOUCXOAUT TPU YYaCTUU
0OCOOBIX JbIXaTeJIbHbIX (PepMEHTOB.

MexaHu3M BIOXa M BbIIOXA

bnaropapst puTMUYHOMY COKpalleHuio auadparmer (16—
18 pa3z B MUHYTY) M JPYTUX JbIXaT€JIbHbBIX MBIIIL (HapYy*KHBIX
MeXXpeOepHBIX MBI, MBIIII TJIEYEBOro IOsIica, IIeH) O0BbeM
TPYIHOUM KIIETKH TO yBelIm4ymBaeTcs (IIPU BIOXE), TO YMEHB-
mraetcst (mpw Beimoxe). [lpm pacimmpeHWM TPYTHON KIIETKH
JIETKHE TIaCCMBHO PAaCTSATMBAIOTCS, paciiupsiorcs. [1pu atom
JIaBJieHHWE B JIETKMX MOHMXKAEeTCI M CTAHOBUTCS HIUXXE aTMOC-
¢depHoro (Ha 3—4 MM pT. cToba). I[ToaToOMy BO3ayX uepe3 Ibl-
XaTeJIbHBbIC MYTH W3BHE YCTpeMJseTcs B JieTKue. Tak IIpo-
UcXoauT edox. Ilpm rimybokoMm Bmoxe, (POPCUPOBAHHOM ObIXa-
HUW COKpAIIAlOTCS HE TOJBKO IBIXaTeJIbHBIC MBIIIIBI, HO W
BCIIOMOTaTebHBIE. Bbidox OCYIIECTBIISIETCSI TIPU pacciiablieHUn
MBIIII] BAOXa M COKpPAIICHWM MBIIII BbIIOXa (BHYTpEHHUE
MEXPEOEPHbIE MBIIIILIbI, MbIIILbl MEPEAHEN OPIOLIHOW CTEH-
ku). [lpunogHsTasT ¥ pacIIMpeHHas IPUA BIOXE TPyIHAsT KIIET-
Ka B CHJIy CBOEH TSIKECTU M MPU IeWCTBUM Psiia MBI OITyC-
KaeTcsa. PacTtsgHyTBIe JIerKne Oaromapsi CBOEM 3JaCTUIHOCTH
yMEeHbIIIaloTcsI B o0beMe. IIpu 3TOM maBiieHUE B JIETKUX PE3KO
BO3pacTaeT M BO3IYX ITOKUIAET JIeTKMe. TakK IPOUCXOIUT BBI-
mox. Ilpm Kalnie, YMXxaHUU, B OBICTPOM BBIIOXE YYACTBYIOT
MBIIIIBl XWBOTA, OPIOIIHOrO IIpecca, pedpa (rpymHas KieT-
Ka) omyckaloTcs, guadparma pe3kKo IOTHUMAaETCS.

I[Ipn CIOKOTHOM JBIXaHUM YEJIOBEK BIBIXaeT M BbIIbIXAcT
500 M Bozgyxa. Dto KoanuecTBO Bo3ayxa (500 mu1) Ha3bIBalOT
Ovixamenvibim obsemom. Ilpu r1y0boKoM (IOMOJIHUTEIBHOM)
BIOXe B jierkue moctyrut emre 1500 M Bodmyxa. DTo pesepahbili
00sem 6doxa. IIpy paBHOMEPHOM IBIXaHUU TIOC/E CITOKOWHOIO
BBIZIOXa YEJIOBEK TPU HAMPSKEHWW ABIXaTeJbHBIX MBIIII] MO-
XeT BeIHOXHYTH e1tie 1500 M1 Bo3myxa. DTo peseperblii obsem
svidoxa. Oo6beM Bosmyxa (3500 Mu1), CKITaabIBaOIIUNACS U3 JbI-
xaTeJibHOro oobema (500 mi), pesepBHoro oobema Baoxa (1500
M), pe3epBHOro oobeMa Bbioxa (1500 mu1), Ha3bIBalOT JHcu3-
HEeHHOU eMKOCmbI0 AeeKux. Y TPEHUPOBAHHbBIX, (DU3NMYECKU pa3-
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BUTBIX JIIOAEH XU3HEHHAasT €MKOCTb JIETKUX MOXET JOCTUTaTh
7000—7500 M. Y XeHIIMH B CBS3M C MEHbIIE Maccoil Tena
)KU3HEHHAasi €eMKOCTb JIETKUX MEHbIIE, YeM Y MYXUMH.

ITocne toro kak yenoBek BbimoxHeT 500 mia Bo3myxa (HIbI-
XaTeTbHBIA O0BEM), a 3aTeM ellle CHAeJaeT TJIyOOKMWU BBIIOX
(1500 mur), B ero JIeTKMX Bce emie octaercs mpumepHo 1200
MJI 0cmamo4yHozo obsema 6030yxa, ynaauTb KOTOPBINA U3 JIeT-
KMX MpakKTUYECKM HEBO3MOXHO. JlpllIaBliiee JIETKOe Bceraa
COIEPXUT Bo3myX. [loaToMy jeroyHasi TKaHb B BOJIE HE TOHET.

B TteyeHue 1 MMHYTHI 4ejlOBEK BABLIXaeT M BbIAbIXaeT 5—8 1
BO3AyXa. DTO MUHYMHbBLI 006eM ObiXaHUsl, KOTOPBIU IMIPU UHTEH -
CUBHOU (u3myeckorl Harpy3ke Moxert mocturatb 80—120 1 B
MUHYTY.

M3 500 mi BabixaemMoro Bosayxa (AbIXaTeJbHbBIM OOBEM)
TOJbKO 360 MJI TIPOXOOWT B aJIbBEOJIbI M OTHAeT KUCIOPOJ B
KpoBb. OcrtanbHble 140 M OCTAaIOTCS B BO3AYXOHOCHBIX ITYyTSX U
B razoobmeHe He yyacTByloT. [lo3TOMy BO3TyXOHOCHBIE ITYTU
Ha3bIBAIOT «MEPTBBIM ITPOCTPAHCTBOM».

T'a3000MeH B JIerkKnux

B jerkux mpoucxoguT razoo0MeH MeXIy ITOCTYMNalolluM B
aJbBEOJIbl BO3AYXOM M MPOTEKaIlel Mo KalluuisipaM KPOBbIO
(puc. 55). UHTEHCUBHOMY ra3000MeHY MEXIy BO3IyXOM ajibBe-
OJ1 ¥ KPOBBIO CITOCOOCTBYET MaJiasl TOJIIMHA TaK Ha3bIBAEMOTO
aspoeemamuteckoeo bapvepa. DTOT dapbep MEXIY BO3AYXOM U
KPOBbIO 00pa30BaH CTEHKOM ajbBeOJbl U CTEHKON KPOBEHOC-
Horo Kanuaspa. TonuHa 6apbepa — 0koJio 2,5 MKM. CTeHKH
abBEOJI TIOCTPOEHBI M3 OJHOCIOWHOTO TIJIOCKOTO 3MUTETUS
(aIbBEOJIOLIMTOB), MOKPBITOTO M3HYTPH, CO CTOPOHBI IIPOCBETA
aJIbBeOJI, TOHKOH IUIEHKOUW (hochonunuaa — cyphaKkmanmom,
CypdakTaHT TPEISITCTBYET CAMITAHWUIO aJIbBEOJI TIPU BBIIOXE U
MOHIKAET IMOBEPXHOCTHOE HATSKEHUE. AJBBEOJIBI OILICTCHBI
TYCTOM CEeThI0O KPOBEHOCHBIX KAaNMJIJISIPOB, YTO CHJIBHO YBEJIH-
YUBaeT IJIOoIaAb, HA KOTOPOM COBEpIIAETCS Ta3000MEH MEXIY
BO3IIyXOM U KPOBBIO.

Bo BapixaemoMm Bo3dyxe — B ajbBeoJlaX KOHLIEHTpauus (Iap-
UaJibHOE JaBJieHUe) Kuciaopoga HamHoro Beime (100 MM pr,
CT.), YeM B BEHO3HOI KpoBHU (40 MM pT. CT.), MpOTEKaIOIIEe MO
JIETOYHBIM KamuursipaM. [103ToMy KUCIOpPOI JIETKO BBEIXOIHT
W3 aJbBEOJI B KPOBb, IIe OH OBICTPO BCTYIAeT B COCAUHEHUE
C I'eMOTJIOOMHOM 3pUTPOLUTOB. OIHOBPEMEHHO YIJIEKUCIIbIA
ra3, KOHIIEHTpAllusl KOTOPOTO B BEHO3HOW KPOBM KamMJLISI-
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Puc. 55. Cxema oOMeHa razaMu Mexay KPOBbIO U BO3IYXOM ajibBEOJI:
1 — TmpOCBeT abBeOJIb, 2 — CTEHKa albBeOJIbl, 3 — CTeHKa KPOBEHOCHO-
ro Kamnwuisipa, 4 — MpOCBET Kamuuisipa, S — pUTPOLUT B IPOCBETE KaIUJI-

nspa.
Crpenkamu nokasaH myTb Kuciopoaa (O,), yrnexucnoro rasa (CO,) ye-
pe3 asporeMaTH4ecKuil Gapbep MEXIY KPOBBIO U BO3ZLYXOM

poB Bbicokasi (47 MM pT. CT.), TU(PHYHAUPYET B aJIbBEOJIbI, IIe
napuuanbHoe naaeHne CO, 3HauuTenbHO HUXe (40 MM pT.
cT.), VI3 ajibBeos JIeTKOro yIJIeKUCHbIl a3 BBIBOAUTCS C BbI-
JIBIXaeMbIM BO3IYXOM.

Taxum obpa3om, pa3HHUIIA B JaBJIeHUU (HAIpsIKeHUE) KUC-
Jiopojia U YIJIEKMCJIOro ra3a B ajJbBeoJIIPHOM BO3/yXe, B apTe-
pUATBLHON U BEHO3HOW KPOBU JAET BO3MOXHOCTb KUCIOPOIY
I OYHINPOBATh U3 AIbBEOJ B KPOBb, a U3 KPOBU B aJIbBEO-
JIBl — YIJIGKUCIIOMY Tas3y,
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TpancnopT ra3oB KpOBbIO

bnaromapsi ocobomy CBOWCTBY TeMOIJIOOMHA BCTYIaTh B CO-
eMHEeHNE C KHUCJIOPOJAOM M C YIJIEKUCIBIM Tra3oM KpOBb CIO-
coOHa morjolaTh 3TU Ta3bl B 3HAYMTEJIbHOM KOJUYECTBE.
B 100 mu apTepuanbHOil KpoBU coaepxXutcs a0 20 MJI KUCIO-
poaa u Ao 52 Ma ymiekucioro raza. OmHa MoJsieKyja reMoOrJio-
OuHa criocoOHa MPUCOEIUHUTD K ceOe YeThIpe MOJEKYJIbl KUC-
Jlopojia, oOpa3yss HEYyCTOMUYMBOE COCAUHEHUE OKCULeMO2A00UH.
H3BecTHO, yTo 1 MJI remoriodrHa cBs3biBaeT 1,34 M1 Kucaopoaa.
B 100 mi1 kpoBu comepXuTCst 15 T reMorioonHa.

B TKaHsAX opraHu3Ma B pe3yJIbTaTe HEIpPephIBHOIO oOMeHa
BEIIECTB, MHTCHCUBHBIX OKMCIUTEIBHBIX IIPOLIECCOB PAaCXOIy-
eTcsl KUCIOpOoa U obOpasyeTcs yriaekucibiid ra3. [lpu mocryrme-
HUUW KPOBU B TKAHM OpTaHM3Ma T'eMOIVIOOWMH OTHaeT KJeTKaMm,
TKaHSIM Kuciaopon. O6pa3oBaBuIniicss mpyu oOMeHe BEIIECTB yT-
JICKMCIIBII Ta3 ImepexonuT (mudyHaupyeT) u3 TKaHeil B KpOBb
U TIpUCOeOMHSIEeTCSI K reMorioouHy. Ilpu aTtom oOpasyercs
HEMpPOYHOE COeNUHEHUE — Kapbeemoen06uH. brICTpoMy coenu-
HEHMIO TeMOINIOOMHA C YIVIEKUCIIBIM I'a30M CIIOCOOCTBYET Ha-
XOISIIUIACS B 2pUTpoIUTaX (DEPMEHT Kapboareudpasa.

I'eMOT100MH 3pUTPOLIMTOB CITIOCOOEH COEANHATHLCS U C IpY-
MMM razamu. Tak, Hampumep, ¢ OKUCBIO yriepoaa, oopasylo-
1ieiicss mpyu HEMOJHOM CTOpaHUU YIJISI WIM APYroro TOIUIMBA,
reMoriobuH coenunsietcs B 150—300 pa3 GbicTpee, yeM ¢ KucC-
snopoaoM. IIpu aTom obpasyeTcsi 1OBOJbHO MPOUYHOE COEAUHE-
Hue kapobokxcueemoenrobun. ITloaTOMY Jaxe Mpu MajloM CO-
IepxaHuu B Bo3myxe okucu yriepoma (CO) remMoriod0uMH co-
eJMHSIETCS He C KMCJIOPOJIOM, a C OKMChIO yriaepoaa. I1pu satom
CHabXeHue opraHu3Ma KHUCJIOPOJOM, €ro TPaHCIOPT K KJeT-
KaM, TKaHsIM Hapyluaercs, npekpaiiaercs. YeaoBek B 3TUX ycC-
JIOBMSIX 33JIbIXa€TCSl U MOXET IMOTMOHYTh M3-3a HEIOCTYIUICHUS
KUCJIOpOoIa B TKAaHU OpTaHU3Ma.

HenmocraTouyHoe TMOCTYIIEHHE KHMCJIOPOIa B TKAHU {eUnok-
cusi) MOXET BO3ZHMKHYTH TP HEIOCTAaTKe KHUCIOpOoIa BO BIbI-
XaeMOM BO3MIyXe, HalpuMep B ropax. YMEHbIIeHUE comepxka-
HUSI TeMOIJIOOMHA B KPOBU — aHemusi — TIOSIBJSIETCSI, KOTna
KPOBb HE MOKET MTePEHOCUTH KMUCIOPO (P OTPaBJIEHUH yrap-
HBIM Ta30M).

IIpu ocraHoBKe, MpeKpalleHU! ABIXaHUs pa3BUBAETCS yoy-
woe (acgurcus). Takoe COCTOSTHAE MOXET CIYIUTHCS TP YTOI-
JICHUW WJIW APYTMX HEOXUIAHHBIX 00CTOATENbCTBAX, MPU IO-
MajaHUM MHOPOJHOTO Tejla B JbIXaTeJIbHbIE IyTHW (PpasroBOp
BO BpeMsI eIbl), TIPU OTEKEe TOJOCOBHIX CBS30K B CBSI3M C 3a-
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OosieBaHMeM. YacTULIbl TTMIIA MOTYT ObITh yAaJleHbl U3 JbIXa-
TEJIbHBIX IIyTell pedIeKTOPHBIM KaluieM (KallIeBbIM TOJY-
KOM), BO3HUKAIOIIMM B pe3yJibTaTe pasapaXeHUs CIU3UCTOU
000JIOUKH NbIXaTeJbHbIX MYyTei, B MEPBYIO OuYepeab TOpTaHM.

IIpu octaHOBKe nbixaHWs (YTOIUIEHUE, yAap 2JIEKTpuye-
CKOTO TOKa, OTpaBJIeHWE razaMu), KOTraa Cepilie elle MpomoJi-
>XaeT paboTarh, NeIaloT UCKYCCTBEHHOE JbIXaHUE C MOMOIIbIO
CrelMalIbHbIX almnapaToB, a MPU WX OTCYTCTBUM — IO METOIY
«pOT B POT», «pOT B HOC» WJIM IyTeM CIaBJEHUS W pacliupe-
HUS TPYIHOM KJIeTKH (puc. 56).

BOHDOCLI o MOBTOPCHUA u CaMOKOHTpPOJA:

1. HazoBure m3BecTHBIe BaM cocTaBisiiomue (da3bl) razoo0MeHa MeEXIy
BHEIIIHEW Cpeoyi ¥ OPraHM3MOM YeJIOBEKa 1 TaeTe XapaKTepUCTHKY 3TUM (a3aMm.

2. PacckaxuTe, KaK IPOMCXOOMT BIOX ¥ BbIIOX. Kak BbI IIpencTaBiseTe
cebe MexaHu3M 3Toro mnporecca?

3. HazoBuTE KOJIMYECTBO BABIXaEMOTO M BBIIBIXaEMOTO BO3MIyXa, MPUBEIMTE
undpsl (ecar moMHUTe). Kak Ha3bIBalOTCS IPUBEACHHBIE B KHUTE 00BbEMBI BO3-
ayxa?

4. OnummTte ra3000MeH B JIETKUX MEXIY BIBIXaéMbIM BO3MYXOM M KPOBBIO.

v Wyt Wy e Yisar

frede R T T e o

Puc. 56. TpueMbl KCKYCCTBEHHOTO JABIXAHUSI
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5. Kak ocyiecTBiisieTcst mepeHoc ra3oB KpoBbio? Kak Ha3bIBalOTCs coenu-
HEHUsI, KOTOpble 00pa3yeT reMOrJIOOMH C KHUCIOPOAOM, YIJICKUCIBIM Ta3oM,
OKHCBIO yriepona?

MOYEBBIAEIINUTEJIBHAA CUCTEMA

DyHKLUUKY BbIBEACHUS W3 OpraHu3Ma MPOAYKTOB OOMeHa
BEIIIECTB, KOTOPbIE HE MOTYT OBITh UCITOJIb30BaHbI B TEJI€ YeJI0-
BEKa, BBIMOJHSIIOT OpTaHbl INMUINEBAapeHUs, JIETKUE, KOXa W
MOUYEBBIIEIUTEIbHASL (MoYeBasi) cuctema. B cocraBe kajia u3
MMUIIEBAPUTEILHON CUCTEMBI YHANSIOTCS COJIU, XETYHbIe ITUT-
MEHTbBI, XOJIeCTepUH, Boaa. Yepes Jjierkue yaaisercsl yriieKuc-
JIBIA Ta3, Apyrue ra3oo0pa3Hbie BellecTBa, Boma. Yepes moTo-
Bble U CaJIbHBIE 3Kejae3bl KOXHU BbIBOAUTCS Boma (mo 0,6 1 B
CYTKH), YIJIEKUCIIBIA Ta3, pa3Jinu4YHbIE COJIM, IPOAYKTHI a30THU-
cTOoro ooMeHa.

Ho 75% BBIBOOIMMBIX M3 OpTaHM3Ma TPOIYKTOB OOMeHa Be-
eCTB ynansiercsd yepe3 mouyku. C MOYOil BBIACISIOTCS BOJA,
COJIX U IPOAYKTHI pacraga 0eJIKoB (MOYeBMHA, MOYeBasi KHUC-
Jota u apyrue). C MOMOIIBIO MOYeK B OpraHU3Me TTOAAePKIBa-
eTCsl KHMCJIOTHO-IIIeJIouHOe paBHoBecue (pH), MOCTOSIHHBIIM,
HOPMaJIbHBIA O0OBEM BOABI M COJIEM, CTAaOMJIIbHOE OCMOTHYE-
cKoe maBjieHue. TakuM obpa3zoMm, MOYKM oOecneynBaloT (BMe-
CcTe ¢ JAPYTMMU OpraHaMu) TOCTOSIHCTBO COCTaBa OpraHM3Ma
(eomeocmas).

MoueBble Opraibl

K MoueBBIM opraHaM OTHOCSTCS ITOYKM, B KOTOPBIX 0oOpa-
3yeTcss Mo4Ya, a Takxke MOYETOYHMKM, MOYEBOU ITy3bIph M MO-
yeucnycKaTeJbHbI KaHa, SIBJISIIOIIMecs] MyTSIMU BbIBEICHUS
MOYHM U3 MoYeK (U3 OpraHu3Ma).

ITouku

Ilouxa yenoBeka (nMapHbIii opraH) uMeeT 6060BUIHYIO HOP-
My, macca mouyku — 120—200 r. Pacmosmaraiorcsi moyku Ha
3aJHell OpIOLIHONM CTEeHKe 10 OOKaM OT ITO3BOHOYHMKA Ha
ypoBHe OT XII rpynmHoro mo I—II moOsSCHUYHBIX MO3BOHKOB.
[TpaBasi mouka JeXXUT 4yyTh HUXe, 4yeM JieBasi. K BepxHemy
MOJIIOCY TIPUJIEKUT HaamodeuyHuK. Criepeau K rmoykaM Ipuie-
KaT OpIolIMHA W HaXOoIsIIUecs] Ha 3TOM YPOBHE BHYTpPEHHUE
opraHbl (keJlyIoK, ABEHaAUATUIIEPCTHAs KUIlIKa, U3TUObI TOJI-
CTOM KHWIIKM, TMeYeHb, MOIXKENAyNouHas Xejie3a U Apyrue).
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VYV Nouyku BBIAETSIOT HepeoHion U 3a0HI0N NO8EPXHOCMU W
JIBa Kpasi — BBIMYKJIbIN 1amepanvHbiii U BOTHYTBINA MeOuanbHblil.
Ha MeamanbHOM Kpae HaxXxoauTcsl YriayOJeHUe — HoueyHble 60-
poma, KOTopble BeIyT B noveunyto nazyxy. depes BopoTa B MOUKY
BXONSIT apTepusi, HEPBbI, BHIXOMAT M3 IMOYKM MOYeYyHasl BeHa,
JTuMdaTuiyeckre cocyibl. B TMouyeyHol masyxe pacrojaralorcs
OoJsbllIve U MaJible YalllKM, MoYeyHasi TJOXaHKa v KUpoBasi TKaHb.

CHapyXu II04YKa IOKpbITA IIJIOTHOU @ubpo3Hoii kancyaoil,
OKPYXaeT TOYKY HCUposds Kancyia.

Ha ¢dponTanbHOM paspese mouku (puc. 57) pasiauyaroT Ha-
pyXHoe, 0ojiee CBETJIOE KOpKOogoe seujecmeo U BHyTpeHHee, 00-
Jiee TEMHOE, M032080¢€ 8eujecmeo. B KOPKOBOM BellIECTBE pacIio-
JlaraloTcsl ToYe4yHble Tejblla, a TakKe MPOKCUMAJbHBIA U AU-
CTaJIbHBI W3BUTHIE OTAEIbI MOYEUYHBIX KaHalblleB. Mo3rosoe
BemecTBO umeeT Bun 7—10 nupamud. OcHOBaHME KaxXmOM ITH-

Puc. 57, I1paBas nouka. @poHTalbHBII (IPOIOJIBHBIIN) pa3pe3. Bum c3anu:

1 — xaricyna ToYKH, 2 — TIOYEYHBIe CTOJIOBI, 3 — KOPKOBOE BEIIECTBO,
4 — MO3roBoe BeLIECTBO (MUPaMUIbl), 5 — Majble MOYeUHbIe YAIIKU (BCKPBI-
Thl), 6 — Oosbllag MoYeyHas 4Yallka, 7 — MOYETOYHHMK, 8§ — IIOYeyHas
JoxaHka, 9 — HepB, 10 — moyeuHas aprtepusi, 11 — moyeuHas BeHa
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paMuIbl HammpaBieHO K KOPKOBOMY BEIIECTBY, a CyXKMBalolla-
sICSl 4aCTb — MO4euHblli cocovek — K Mayloi yallike. Mexmy
NUpaMUAaMM 3aXOIAT IIPOCIOMKM KOPKOBOI'O BEIECTBa, IT0-
JIyYMBIIIME Ha3BAHUE HOYEUHbIX C0A008.

Mopdonornueckoir 1 GYHKIMOHAIBHON eTUHUIICH ITOYKHU
apisieTcst HepoH. Hegpor — 3TO movevyHast Karcysia U cucTe-
Ma ITOYEYHBIX KaHaJbLEB, JJIMHA KOTOPBIX Y OMHOro HedpoHa
paBHa 50—55 MM, a y BceX HE(P)pPOHOB B JBYX IMOYKAX — OKOJIO
100 kM. B kaxmoit mouke 6oyiee 1 maH. HeppoHoB. Havamom
Kaxaoro HedpoHa SIBIsIeTCSl ABYXCTEHHAsl Kancyia Kaybouka
(xaricyna Illymnsackoro—boyMeHa), BHYTpH KOTOpPOMl Haxo-
IUTCS KAYyOoueK KposeHOCHbIX Kanuaisapos. Karcyia BMecTe ¢ co-
CYIMCTBIM KJIyOOUKOM 00pa3yeT noueuroe menvye. Y HedpoHA
BBIJCJISIIOT Karcyay Kiybouka, MpOKCHUMabHBIA OTaen (M3BU-
TOI1) KaHaiblia HedpoHa, meTinio HedpoHa (memmo [enne),
COCTOSIIIYIO M3 HUCXOISIIEeH M BOCXOMSIIIEN JacTell, U aueTa-
JILHBII OoTHeN (M3BUTOI) KaHaiblia HeppoHa (puc. 58).

Kiy6ouku Bcex He(DpOHOB pacmoiararoTcss B KOpKOBOM Be-
IIECTBE MOYKM, a UX IMETJM HaXOAATCSI B MO3TOBOM BEIIIECTBE,
JucTanbHble YacTH KaHajblieB HE(POHOB OTKPHIBAIOTCS B CO-
bupamenvhble noueurvle mpyoouky, HadnHaloIecss B KOPKO-
BOM BellleCTBe. 3aTeM coOupaTellbHBIe MOYEeYHbIE TPYyOOUYKU
MPOXOIST B MUPaMMIaX MO3TOBOTO BEIIECTBa, BIAAAIOT B KO-
POTKHUE COCOUKOB8ble MPOMOKU, KOTOPbIE OTKPBIBAIOTCS B MaJjible
MOYEYHbIE YAIIKU.

Mexny BHYTpeHHEM M HAapyXXKHOI CTEeHKaMU HaXOIUTCS HO-
A0CMb KANcyavl, KOTOpask MPOJ0JIKAETCS B KaHAJbILIBI HE(PpOHA.
BHyTpeHHsIsI cTeHKa KallCy/abl IPOYHO cpallieHa ¢ KalluLUIsipa-
MU COCyOMCTOro Kirydoouka. TakuM o0Opa3oM, MeXIy KpOBBIO
KaIMJIJIIPOB M IIPOCBETOM KarCyjbl KIyOO4YKa HaXOMSATCS BE
CPOCIIKECS] CTEHKM — KalWJUIsIpHasl U KaricyJibl. Yepe3 3Tu cTeH-
KM 13 KPOBU B IIPOCBET KaICy/Ibl KIyOOUYKOB IPOUCXOOUT (PUIb-
Tpalus XUAKOCTU — HNepsuyHol mMoyu, B TedeHne CyToOK B IIpO-
CBET KarcyJl obenx modyek (QuiabTpyercss okono 180 i1 mepBuU-
HOW MOYU.



Puc, 58. Ctpoenne HedpoHa U €ro B3aMMOOTHOIIEHNE ¢ KPOBEHOCHBIMU
cocyIaMu:

1 — kamcyna kiaybouka, 2 - KIyoodyeK (COCYIMCTBIN) MOYEYHOIO Teslb-
11a, 3 — MPOKCUMAJIbHBI W3BUTON TOYEUHBI KaHasell, 4 — IUCTaJbHBIN
M3BUTOM TMOYEYHBbIl KaHajel, 5 — coOupareibHas TpyOouka, 6 — MeTs
HedpoHa, 7 — BOKpyrKaHajblieBas KamuJUIIpHasl ceTb, § — JyroBasl BeHa,
9 — nyrosasi aptepusi, 10 — MexnosnbkoBasi aprepusi, 11 — mpuHocsuas
KJIyOOUKOBasi apTepusi, 12 — BbIHOCSIIAs KIIYOOUKOBasl apTepusi
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mepuu. OT KaxXa0i MeXIOJbKOBOI apTepUU OTBETBIISIIOTCS MpU-
Hocawue apmepuonsl, paciiagalolinecst Ha KAy004Ko8ble Kpose-
HOCHble Kanuaaapsl, OKPY>KEHHbIE Karcyyuoi Kiryoouka. M3 aTux
KaluIsipoB OepeT Hauallo gbHOCAWA KAYOOUK08As apmepuo-
Ana, KOoTopasd, Bblﬁﬂﬂ M3 MOY€YHOro Te€jblla, BHOBb pacriagacT-
cd Ha KanwuisIpbl (BTOPWYHBIE), OIUIETAIONIME KaHAJbIIbl He-
¢poHa. M3 3T0i1 BTOPUYHON CETU KPOBb OTTEKACT B BEHYJIbI,
MPOIOJIKAIOLINECS B MEHCIOAbKOBBIC GeHbl, BIIANAIOLINE 3aTEM
B dyeoguie U Jajiee B MexnosieBblie BeHbl. [lociienHue, ciuBasch
¥ YKPYMIHSISICH, 00pa3yloT noveyrnyio éery. MTak, B Mmouykax mme-
I0TCSI IB€ CUCTeMbl KanmuisipoB. OnHa U3 HUX — apTepUaib-
HBIM COCYIUCTBIN KIIyOOUEK — pacIioiaraeTcs MEXIy ABYMs
aptepuonaMu (Tak Ha3bIBaeMasl yydecHas cems). JIpyras cucre-
Ma KalmuISIpoOB, TUIIMYHAS, JIEXKUT Ha ITYTSIX MEXIy BBIHOCS-
MU apTepuoiaM1u N BEHYJIaMHU.

BospactHble ocobeHHOCTU TT0YeK

Y HOBOPOXIEHHBIX M JETEid TPYAHOIO BO3pacTa MovkKa OK-
pyrnas. IToBepxHOCTh ee OyrpucTas 3a CYeT JOJbYAaTOro0 CTPOe-
HHsI, YTO CBSI3aHO C HEIOCTaTOYHBIM pPa3BUTHEM KOPKOBOIO
BelllecTBa B 3TOM Bo3pacte. JlojibyaToe CTpOoeHUEe TTOYKU COoXpa-
HseTcs 00 2—3 neT. JIanHa MOYKKM Y HOBOPOXIEHHOI'O COCTaB-
qsieT 4 cM, Macca mouyku — 12 1. B rpyaHoM Bo3pacte pasmep
MMOYKHM yBEIMYMUBAETCS IIpUMEPHO B 1,5 paza, a Macca mocTura-
et 37 r. B mepuon nepBoro aeTcTBa JJIMHA TTOYKUA paBHA B CPeli-
HeM 8 cM, a Mmacca — 56 T.

Y noapocTKoB IJIMHA TMOYKM gocTturaet yxe 10 cM, a mMac-
ca— 120

Poct mouek nMpoucxoauT B OCHOBHOM Ha TMEPBOM TOIY XKU3-
HM pebeHKa. B mepmon 5—9 et n ocobeHHo B 16—19 et pas-
Mepbl TTOYKM YBEJIMUYMBAIOTCS 3a CUET pa3BUTHS KOPKOBOIO BeE-
IIECTBa, KOTOPOE IMPOAOJIKACTCA BILIOTH A0 OKOHYAHUS IOMI-
pocTkoBoro nepuoaa. Poct Mo3roBoro BelllecTBa MpeKpalia-
eTcsd K 12 rogam. Macca KOpKOBOTO BEIIECTBA MTOYEK YBEIMYM-
BaeTcsl Oyiaromapsi pocTy B JUIMHY W IIMPUHY M3BUTHIX KaHaJlb-
LIEB M BOCXOJSIIEI YacTh meTesib He(PpOHOB.

TonmuHa KOPKOBOTO BellleCTBa Y B3POCJIOro 4ejoBeKa I0
CPaBHEHUIO C TaKOBOW Y HOBOPOXIEHHOTO YBEJIUYMBAECTCS
MIpUMEpPHO B 4 pa3a, a MO3rOBOIO — TOJIBKO B 2 pasa.

Dduobpo3Has Karcyja ITOYKM CTAaHOBUTCS XOPOILIO 3aMeT-
HO# K 5 romaMm XW3HM pebeHka, a K 10—I14 romam 1o cBoeMy
CTPOEHMIO OHa OJM3Ka K (PpuOpPO3HOIM Karicysie B3pOCIIOro 4e-
JoBeka. KupoBas Karcyia HauMHaeT (OpMUPOBATHCS JIUIIb K
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MepUoAy NepBOro AETCTBA, MPOJOJIKAS MPU 3TOM IMOCTENEHHO
yroamatees. K 40—50 romaM TonmMHa XKMPOBOW KarlCyJIbl
MOYKH JOCTUTAaeT MAaKCUMAJbHBIX BEJIMYMH, a B MOXUJIOM M
CTapyecKoM BO3pacTe OHa MCTOHYAETCs, MHOTJIA MCYe3aeT.

C BO3pacToM M3MeHSIeTCS Tomorpadus moyek. Y HOBOPOXK-
JICHHOTO BEPXHUI KOHELL ITOYKHU MTPOCLUPYETCI HA YPOBHE BEPX-
Hero kpast XII rpygHoro mo3BoHKa, a B TpyAHOM Bo3pacte (oo
1 roma) — yxe Ha ypoBHe cepeauHbl Tejaa XII rpygHoro mo-
3BOHKA. HUXXHMIT KOHEl MOYKY HAXOOUTCS Ha YpOBHE HUKHE-
ro kpas I MossCHUYHOTrO ITO3BOHKA, y T'OA0BAJIOro pedbeHka —
Ha !/, IO3BOHKA BBIIIE, YTO CBS3aHO C OBICTPBIM POCTOM IIO-
3BOHOYHOTO cToyiOa. [locie 5—7 neT mojioXXeHue MoYeK OTHO-
CUTEJIbHO MO3BOHOYHMKA MPUOIMKAETCS K TAKOBOMY Y B3pOC-
JIOTO 4YeJloBeKa.

B Bo3pacre crapimie 50 jgeT, 0COOEHHO Y CTaphIX U UCTOILECH -
HBIX JIIOJEH, TTOYKKM MOTYT PacIiojaraThCsi HUXeE, YeM B MOJIO-
JIOM Bo3pacTe. Bo Bce nmeprobl XXKM3HU YeJI0BeKa IpaBasi o4yKa
pacroiokeHa HECKOJIBbKO HUXKE JIEBOM.

ITouyeunnle yamku. JloxaHka. Mo4eTOYHHKH

M3 He(ppoHOB Uepe3 COCOYKOBBIE MPOTOKM MoYa IMOCTyma-
€T B MaJIble MoYeuHble Yamky. KoJimyecTBO MajIbIX MOYSUYHBIX Ya-
IEK B OAHOM ITo4YKe ObIBaeT oT 5 go 15. B moirocTh MaJibIX 1mo-
YEYHBIX YallleK BAAIOTCS BEPXYIIKM MOYEUYHBIX COCOYKOB, MHOT-
Ja B OAHY MaJlylo 4yallKy oOpallleHbl BepXYLIKU IBYX WIW TPex
cocoukoB. Ilpu 3TOM Majias mo4ye4yHas yalllka OXBaThIBaeT CO-
COYEK CO BCEX CTOPOH, 00pa3ys Haj ero BepXYIIKOM TaK Ha3bI-
BaeMbIii c6od. B cTeHKax cBoma MMEIOTCS TJIAAKOMBIIIICUHBIE
KJIETKU, olOpa3sywuiue cocumamens ceoda. KoMmIuieke CTpykTyp
CBOJIA, BKJIIOUAIOIIUX CXKMMATEb, COCAMHUTEIbHYIO TKaHb, HE-
PBBI, KDOBEHOCHBIE M JUM(aTUUYECKME COCYIBI, pacCMaTpUBa-
eTCs KaK (opHUKAABHbLL annapam no4kuy. DTOT anrapaT urpaet
BaXKHYIO pOJIb B MIPOIIECCE BBIACICHUSI MOYU U TIPETISITCTBYET €€
00paTHOMY TOKY B MOYeBbIe KaHaiablbl. HeCcKoIbKO MaJbIX ITO-
YEYHBIX YaIlleK OTKPBHIBAIOTCS B OMHY OOJBIIYIO YaIlIKy, KOTOPBIX
y yenoBeka 2—3. Bosbpmmme moyeyHble YalIky, CIMBAsICh IPYT C
JIPyroM, 00pa3yloT OIHY OOIIYIO MOJOCTh — IMEYEUHYIO JIOXaHKY.

ITouyeunass oxaHKa, TOCTENEHHO CYXHWBasCh, NMEPEXOIUT B
MouYeTOYHUK. CTEHKMU MOYEUHBIX YallleK, JJOXaHKU COCTOST U3
CIIM3UCTOM O0O0JIOYKU, ITOKPBHITOM II€PEXOMAHBIM BIIUTEIINEM,
MBIIIEYHOM U aJBEHTHIIUABHONM 006O0JI0YEK.

MovueToyHrK ueioBeKa MpeACTaBisieT co00i IUIMHIpPUYE-
CKYyI0 TpYyOKy nuameTpoM 6—8 MM, aiamHo#l 25—35 cM, pac-
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MMOJIATAIOIIYIOCS 3a0pIOIINHHO. Y MOYETOYHUKA Pa3IndaioT
OPHOWHYI0 VI MA308YI0 HACMU, a TAKXKE GHYMPUCMEHOYHYH), KOCO
MMPOOOJAOIIYI0 CTEHKY MOYEBOTO ITy3BIPS.

Cinusucrast 0607104Ka MOYETOUHUKA BBICT/IaHA TMEPEXOIHBIM
STIIUTENNEM, CKIIagJaTasi, IO3TOMY €ro IPOCBET Ha TOoIleped-
HOM paspe3e MMeeT 3Be3auatyio opmy. MbllieuHass 060109Ka
MOYETOYHNKA COCTOUT M3 TPEX CIOEB. BHYTPEHHETO ITPOMOIb-
HOTO, CPEIHEro KPyroBOro M HapyKHOIO IMPOAOJBHOTO. Y me-
Tell MBIIIeYHas 000J04YKa pa3BuTa cirab6o. CHapyXM MOYETOU-
HUK TOKPBIBAET aJBEHTULIMAIbHAs 000J10YKa.

MoueBoii my3bIpb

MoueBOii My3BIph SIBIISIETCS PE3EPBYapOM MOYM, Y B3POCIIO-
ro 4JeyjoBeKa OH JICKMT B MajJOM Ta3y I03aau JTOOKOBOTO CHUM-
¢uza. HamomrHeHHBIN MOYEBOI My3BIPh BHICTYIIACT BBIIIIE JTOOKA.
BMectumocTsh my3bipsa — 10 500 mui. TTo3agyu Mo4eBOTro ITy3bIps
Y MYXUYWH HaXOISTCS MpsMasl KUIIKa, CeMEHHBIEe MMy3bIPhKH,
CEMSIBBIHOCSIIME TIPOTOKHU, Y XKEHIITMH — MaTKa M BJlarajuiie.
3amHe-BepXHSISI IMTOBEPXHOCTh MOUYEBOTO ITY3BIPS ITOKPHITA OPIO-
IUHOM.

Y MoueBOro my3bIpsi BbIACISIOT 8epxyulky, meao v ono. Hux-
HUUW OTHEed ITy3BbIpsi, CYyKMBasICh, IIEPEXOOUT B MOYCHUCITYCKa-
TeAbHBIN KaHal. K3aau OoT BHYTpeHHEro OTBEPCTUSI MOYEUC-
MyCKaTeJIbHOTO KaHaJla HaXOOUTCS TPEyToJibHAsI TUIOIIAgKa CO
cJ1ab0 BBIPAXXEHHBIMU CKJIAAKAMU — mMpeyeoabHUK MO4e020
ny3wipa. 1lo kpasgMm 3aiHell TpaHULIBI TPEYTOJbHUKA HAaXOISATCS
omeepcmusi MO4emo4YHUK08 — MecTa UX BIIaAeHWs B MOYEBOU
ITy3BIPb.

CTteHKa MOYEBOIro My3bIpsi oOpa3oBaHa CJAM3UCTON 00010U-
KO, MOACIU3UCTON OCHOBOM, MBIIIEYHON 1 aIBEHTULIMAIBHOMN
000JIouKaM1 U YacTUYHO OproumnHol. Cinusucrass o60JiouKa
Garomapsi TOJICTOM TMOJACIMU3UCTON OCHOBE 0Opa3yeT MHOT'OUYHC-
JICHHBIE CKJIQIKWA, KOTOPBIC TIPY HAITOJTHECHUHU ITy3BIps pacIipaB-
JIsI0TCsI. MBIlIeyHast 000J109YKa MOYEBOTO ITY3BIPS COCTOUT M3
TpeX OOMEHUMBAIOIINXCI CBOMMHU ITy9KAMH CJIOE€B — BHYTPEH-
HEro M Hapy>XHOTO MPOIOJbHBIX M CPEIHEro KPyroBoro (more-
peuHoro). IleperuieTeHre MBIIIEYHBIX ITYYKOB My3BIPS CITOCO0-
CTBYET paBHOMEPHOMY COKPAIIIEHUIO €r0 CTCHOK IPU MOYEHC-
NyCKaHUM, BBITAJIKUBAHUIO MOUYM B MOYEUCHYCKAMENbHBII KAHA.
KpyroBoii cioit B 061acT BHYyTPEHHETO OTBEPCTHUSI MOYEHUCITYC-
KaTeJbHOTO KaHajla 00pa3yeT YTOJIIECHUE — BHYMPEHHUU CHCU-
Mamens MO4eUCnycKkamenbHo20 Kanasa. BoiokHa BHYTpEHHETO
MBIIIEYHOTO CJIOST MOYEBOTO ITY3BIpS OKPYKAIOT TaKXKE YCThS
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MoueTOoUYHUKOB. CoKpallleHHue 3TUX BOJOKOH MPEISITCTBYET 00-
paTHOMY TOKY MOYHM M3 MOYEBOTO MY3bIpS B MOYETOUHMKHU.
Moueucnyckamenvtulil KaHan HceHuuHbl TIPEACTABISIET CO-
00i1 KOpPOTKYI0 TPYOKY IJIMHONM 3—6 cM, KOTOpas pacIiojioxke-
Ha no3aau JooKkoBoro cuMbusza. Cnusucras 060J0YKa CKIIaI-
JaTasi, BBICTJIaHA TICEBIOMHOTOCIOMHBIM STUTEIMEM. MUOLIUTHI
CTEHKU 00pa3syloT ABa CJIOsl: BHYTPEHHUI MPOAOJbHBIA U 00-
Jiee BBEIpaXKeHHBIN HapY>KHBI — KOJIBLIEBOI» HapyskHoe oTBep-
CTUE HAXOJAUTCS B MpENJABEPUU Blarajuiia, BIEpPEaAu W BbIIIe
BXOJla BO BJIATAIMIIIE U OKPYXKEHO IMOMEePeYHO-TO0J0CAThIM Ha-
PYICHBIM COUHKMEPOMMOUCUCHYCKAMENbHO20 KAHAAA.
Mycckoii moueucnyckamenvbubiii Kanaa OyleT OMYCaH Jajee.

BospacTHble 0c0OeHHOCTM MOYETOYHMKOB 4 MOYEBOTO MTy3bIpsT

Y HOBOPOXXAEHHOTO MOYETOYHUKM UMEIOT U3BUJIUCTHINA XO/I.
JmmHa ModyeTouyHMKa Jocturaer 5—7 cMm. K 4 romam njimHa ero
yBeauuuBaeTcs 10 15 cm. MelieuyHast 000104ka B paHHEM JIET-
CKOM BO3pacTe pa3BUTa Ci1abo.

MoueBoii Iy3bIpb Y HOBOPOXKIEHHBIX BEPETEHOOOPA3HBIN, ¥
IeTeil IMepBhIX JIET XXU3HU — IPYIIeBUAHBIN. B mepuoa Broporo
nerctBa (8—12 yier) MoueBOU My3bIpb SIMIIEBUAHBIN, a y TTOJ-

EMKOCTh MOYEBOTO My3bIpsl Y HOBOPOXKIEHHBIX paBHa 50—80 M.
K 5 romam on Bmemraet 180 M1 moum, a mocie 12 mer — 250 mo.
Y HOBOPOXIEHHOTO IIUPKYJISIPHBIA MBIIIEYHBIN CION B CTEHKE
My3bIpsi BbIpaxkeH cjlabo, ciau3ucTas 000j04Ka pa3BUTa XOPO-
110, CKJIaJKU MMEITCS.

TTOJIOBUHBI PACCTOSTHUST MEXY ITYTTKOM 1 JIOOKOBBIM CUMDU30M,
II03TOMY MOYEBOM ITy3bIPh Y IEBOYEK B 3TOM BO3pacTe HE COIPU-
KacaeTcs C BIarajiMileM, a y MaJIbYUKOB — C IPSIMOUN KUIIKOM,
B Bo3pacre 1—3 jeT 1HO MOYEBOTO ITy3bIPSI PACIIONIOXEHO Ha
YPOBHE BepXHEro Kpast J0OKOBOTO cuM@dur3a. Y IMoapOCTKOB THO

HelleM IIPOUCXOOUT OITYCKAaHMEC NHA MOYEBOIO ITy3bIpsA B 3a-
BUCUMOCTHU OT COCTOSIHUS MBIIIIL MOYEII0JIOBOM ,Z[I/Ia(l)paFMbI.
Bonmpocel nmasg TOBTOPEHMSI UM CaMOKOHTPOJIS,

1. PacckaxkuTte, Kakue 4acTy (OTAEIIbI) BBIICISIIOT Yy TTOYKH.
2. HazoBure otnensl HedpoHa. B Kakmx 4acTsIX MTOYKKM OHU PACITOIOXKEHBI?
Yrto coboif TpeacTaBisgeT MOYeYHOe Tesble?

3. PaCCKa)KI/ITC, YTO BbI 3HACTE O CTPOCHUM IMOYCYHBIX YAIICK, JIOXaHKU U
MOYE€TOYHHKA.
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4. Yo Takoe (popHUKATbHBIM allmapaT OYKH, KaKue PYHKIINY OH BBITION -
HSIeT?

5. Kakwue otmessl BBIACTSIOT y MOUeBOTO ITy3bIpsi? Kakue oTBepcTus mMe-
FOTCST y TIY3bIpsl, Tie OHM HaxomsaTcs?

6. C KaKMMM OpraHaMi COTTPUKACAETCsI MOYEBOM ITy3bIPh Y MY>KUMH M KE€H -
H?

7. Kakoe KOJIM4ecTBO MOYM BMEIIIAeT MOYEBOI ITy3bIPh Y B3POCIIOTO YeI0-
BeKa U y JIeTeil pa3IMyHOro Bo3pacta?

MexaHU3MBI oﬁpasona}mu MU BbIBEJACHUA MOYM

B TeyeHue CyTOK UeJIOBEK MOTpeOsieT MpuUMepHoO 2,5 1
BOIBI, B TOM uucie 1500 Mi1 B XMAKOM BHUAE U OKOJO 650 MiI
c TBepaoil nuieit. Kpome 3TOoro, B opraHu3Me B mpoliecce
pacmaga 0eJKOB, XXMPOB M YIJIEBOAOB 00pa3yeTcs elle OKOJo
400 My Boabl. M3 opraHu3mMa Bojaa BBIBOAUTCS TJIaBHBIM 0Opa-
30M Yepes3 MoYKM — 1,5 J1 B CyTKM, a TaKXKe 4yepe3 JIETKUE, KOXY
U 9aCTH-YHO € KaJlOM.

O0pa3oBaHKE MOYM B MOYKAX

B o6pazoBaHuu Mouu B He(pOHAX MOYKU BBIIEISIOT dée
¢aszvt. TlepBas ¢aza — gurbmpayuonnas, 370 odpazoBaHUe nep-
euuHoll Mo4u B KJIyooukax He(ppoHOB. Bo BTOpOit dasze, peadb-
copbyuoHHol, B KaHaJbllaXx HedpOHA IIPOUCXOIUT OOpaTHOE
BCacblBaHUE BOIbl M IPYTMX BELIECTB — 0O0pa3yeTcss KOHILIEH-
TpUpOBaHHAsI, TaK Ha3blBacMasl GMOPUYHAS MOHUA.

B moueuyHbIX KiITyOOUKax U3 MOYEYHBIX KAITMJIJISIPOB B HaYaslb-
HYIO 4acTb He(pPOHOB NMpOGMILTPOBBIBACTCS BOJAa M PacTBO-
pEeHHbIE B HEUl BellecTBa. YJIbTpaduUIbTpalvsl MPOUCXOAUT B
CBSI3M C Pa3HOCTHIO JaBJICHHUS B KaNWUISIpax KIYOOYKOB M B
Karicysie HeppoHa. B kanunaspax Kia1y0O4YKOB OYE€Hb BBICOKOE
naBiaeHue KpoBu — 60—70 MM pT. cT. (110 cpaBHeHUIO ¢ 30 MM
B Kanmwuisipax Apyrux opraHoB). Co3gaHUIO BBICOKOTO AaBje-
HUS B KaIMJIIspaxX ITOYEYHBIX KIIYOOUYKOB CIIOCOOCTBYET 3a-
METHasl pa3HHuIla B AUaMeTpe COCYIOB, MPUHOCSIINX KPOBb K
KJIy00oYKaM M YHOCSIIUX M3 HUX KpoBb. [IpuHOCsIIME apTepu-
OJIbl KJIYOOUKOB MMEIOT B 2 pas3a OOoJIbLIUIA AuaMeTp, YeM BbI-
HOCSIIINEe apTeproibl. TakmM o0pa3oM, KaImLUISIpHAsI €CTh KITy-
0ouka, yHKIIMEH KOTOPOro SIBISETCS yOaJCHUE W3 TIa3Mbl
KPOBHU BEIIECTB, IOUICXKAIIMX BBIBEACHWIO U3 OpraHM3Ma, Ha-
XOJIUTCST MEXIY NBYMSI apTepUaIbHBIMU COCYIaMU.

KpoBocHaGxeHMe IMOYEK OTAMYAETCS TaKXKe KOJIMYECTBOM
MPOXOIsIeil yepe3 HUX KpoBu. Yepe3 moyku B TeueHue 1 Mu-
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HYTHI TIpoTekaeT 6onee 1 i kpoBu (1,2 m1). B Teuenme cyrtok
yepe3 Imouku mpoxogut go 1700—1800 1 xkpoBu. Takum 00-
pa3oM, 3a 24 yaca BCSI KpOBb IPOTEKAET uepe3 KamuIspbl
K1y6oukoB 0ojiee 200 pa3. Dta KpOBb COIPUKACAETCSI C BHYT-
pEHHe#l TOBEepXHOCTbIO KanmuWJUISIPOB, ILJIOIIAAb KOTOPBHIX B
KJIy6oukax moyek cocraBasieT 1,5—2 M’. Ilpu 3ToM Konuye-
CTBO OOpasyloleiics nmepBuyHOM Moum gocturaetr 150—180 n
B cytku. Takum o6pasom, u3 10 1 mpoTekaloiieil yepes mod-
KM KpOBM OT(UIbTpoBbIBaeTcs | i1 mepBuuHOM Mouu. [lep-
BUYHas Mo4Ya COAEPXMUT BCE KOMMOHEHTHI IIa3Mbl KPOBHU,
KpOMe BBICOKOMOJIEKYISIPHBIX OejlkoB. B mepBuuHOU Moue
colepxXKarcsi aMUHOKHUCIOTHI, TJ0KO3a, BUTAMUHBI U COJIU,
a Takke TPOAYKThl oOMeHa — MO4YEeBMHA, MOuYeBas KHUCJIOTa
U Jpyrue BellecTBa.

Bo BTopyto ¢a3y obpa3oBaHUSI MOUU — peabCcopOyUOHHYIO
M3 Karcysl KJIyOOYKOB MepBUYHAs Mo4a, OJIM3Kas MO CBOEMY
CTPOEHHUIO K IJIa3Me KPOBHU, MOCTYIAeT B KaHaJIblibl HE(PPOHOB.
B xananbliax mpoucxoauT oopaTHOE BcachbiBaHUe (peabcopOiius)
U3 MEePBUYHON MOYM B KPOBb aMUHOKHUCIIOT, TJIFOKO3bl, BUTA-
MUWHOB, OOJIbIIIEN YacT BOABI U cojieii. B KoHeYHOM uTore B
TeuyeHue cyTok u3 150—180 1 mepBUYHOI MOYM 00pa3yercs 10
1,5 1 BropnuHOii (KOHEYHOI1) Mouu. BTopruHas Mmoya 1Mo Mo-
YEBBIBOISIIIIMM TYTSIM (MTOYeUHbIe YalllKM, JJOXaHKa, MOYEeTOY-
HUK) TOCTYIaeT B MOYEBOM IMy3bIPh M BBIBOIMTCS M3 OPTraHM3-
Ma. B kaHanbLax BcacsiBaeTcst 99% Boabl, coepxalleiics B rep-
BUYHOW MOYE, a TaKXKe pacTBOPEHHBLIC B Heil HEOOXOIMMBIE
sl opraHu3Ma BelecTBa. [loaTomMy BTOpUYHasi Mova pe3Ko
OTJIMYAETCS OT MepBUYHOM. Bo BTOpMUYHOI MOUe yKe HET caxa-
pa, aMMHOKHUCJIOT, MHOTUX coJjieii. B Toxe BpeMsi BO BTOpUYHOI
MOuY€e pe3KO0 MOBBIIIEHA KOHIIEHTpaILUs cyabdaToB, ocdaToB,
MOUYEBMHBI, MOYEBOI KUCIOTHI U APYTUX BellleCTB, KOTOpbIe He
BCaChIBAIOTCS M3 KaHaIblieB HE(POHOB B KpOBb. Tak, KOHIIEH-
Tpalus MOYEBUHBI BO BTOPUYHOIN Move B 67 pa3 GoJblie, 4eM
B KPOBM, KpeaTMHMHA — B 75 pa3 Oonblie, a cyabhaToB — B
90 pa3 Gosblle, yeM B KpoBU. BcachiBaHMe OOJIBIIMHCTBA Be-
IIECTB B KaHaJIbllax HE(POHOB SIBJISIETCS aKTMBHBIM (bU3UO-
JIOTUYE-CKUM MPOILIECCOM, Ha YTO 3aTpauylBaeTCs] SHEPTUs IITU -
TeUAIbHOTO TOKPOBAa M APYTMX CTPYKTYP CTEHOK KaHaJbIIEB
HedpoHoB. M3BECTHO, UTO MOYKHU MOTPEOJISIIOT 3HAUUTENbHOE
konmyecTtBo (6onee 10%) kuciopoja, MOCTYIAIOLIEr0 B opra-
HU3M. DTO CBUAETEILCTBYET 00 OYeHb BBICOKUX dHEpreTuyec-
KHX 3aTparax B ITOYKax.

ITpu oyeHb BHICOKOW KOHIIEHTpPAllMA HEKOTOPHIX BEIIECTB
B KPOBHU YacTb UX HE BCAChIBaeTCs U3 MEPBUYHON MOUM 0Opart-
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HO B KpoBb. Hampumep, mocie U3NUIIHETrO MOTpedaeHus ca-
Xapa M U30bITKA B CBSI3U C 3TUM [JIIOKO3bl B KPOBU YaCTh IJIIO-
KO3bl OCTaeTrcsl B MepBuYHOl Mmoue. [Ipu HemoctaTtke moBa-
PEHHOM colv B ynmoTpeOisieMol MUIlle OHAa C MOYOI HE BBIBO-
JUTCS U3 opraHusMma. Takum oOpa3oM, MOYKHU PETYIUPYIOT CO-
Jlep>kaHue BEIEeCTB B OpPraHM3Me, BBIBOIST JUIIHUE Belle-
CTBa, 3a/lepXXMBAIOT HEIOCTAIOIIKE.

B xaHanbliax HedpoHa HabIOIAETCS HE TOJBKO peadbcopo-
1IM$1 BOJBI U MHOTMX PACTBOPEHHbBIX B HEMl KOMIIOHEHTOB, HO U
BbIIeJIeHUE (CEKpelrs) B MOUYy BelIECTB. DTO BEIIECTBA, KOTO-
pble He MOTYT MPOUTHU Yepe3 «IMOYeUHbI (UIBTP» Ha MyTIX U3
KPOBEHOCHBIX KalTMJUISIPOB B KaIlCyJibl KITyOOUKOB. DTO MHOTHUE
JIeKapCTBEHHbIE MpernapaTbl, 0COOEHHO HEKOTOpble aHTUOUO-
TUKU (MMIEHUUWIJIWH), KPacKU U APyTHE BellecTBa.

DuzraecKrie 1 XMMUYIECKHE CBOMCTBA MOYH

Moua mpencraBisieT Co00i CBETIIO-XKEITOrO IBETA XXKUIKOCTD.
B moue comepxurcs 95% Bombl ¥ 5% TBepABIX BEIIECTB. DTO
moueBuHa (2%), moueBast xkuciota (0,05%), KpeaTUHUH
(0,075%) wn mpyrue BelllecTBa, B TOM YHUCJIEe COJM Kajius, Ha-
Tpus. B TeueHme cyTok U3 opraHm3Ma ¢ MOYOI BBIBOAUTCS 2 5
30 r MOYEBUHEI U J0 25 T HeOpraHnJecKux BemecTs. I1pu 3a00-
JIEBaHUSIX ITOYEK, IIPU KPAaTKOBPEMEHHBIX OOJBIINX (U3NYeC-
KUX Harpyskax B MOYe MOXET IOSIBUTHCSI GEJI0OK, KOTOPOro B
Hell He TOJIKHO ObITh, Peakiiys Mmoun 3aBUCUT OT nmuinu. [1pu
YIOTPeOJICHUY MPEUMYILECTBEHHO MSICHOM MUIIY MOYa UMeeT
KHCJIYI0 peaklio, IPHU OBOIIHOW IHINE — INSIOYHYIO WU
HelTpanbHylo. [TosBieHUe B Mode KPOBU (KPaCHBIM, pO30BbIit
€€ IIBET) MOXET OBITh B pe3yjIbTaTe IOBPEXICHMS CIU3UCTON
000JIOUKM, KPOBOMBIIMSTHUI B OpraHax MOYEBOM CUCTEMBL. YIIOT-
pebyieHrMe B MUIINY CBEXEl MOPKOBM, CBEKJIbI TaKXKE MOXKET
MIPUBECTU K OKpalIMBaHUIO MOYU B PO3OBHIN IIBET.

BriBenieHre MOUM U3 IOYEK

OO6pa3oBaBiasicsl B Moykax Moya M3 MOYEYHbIX yalllek, 3a-
TEeM JIOXaHKU MOCTyHaeT B MOYETOYHUKHU, [1o MoYeTOUHMKAM
Gyarogapst MX MepUCTATBTHYECKUM ABMKEHUSIM MOYa IO Kafl-
JISIM TIPOBOIUTCSI B MOYEBOM My3bIPh, II€ OHA HAKAIJIWBAeTCs
0 HAITOJIHEHUS Iy3bIpsi. HapyXHbII M BHYTpeHHUI CHUHK-
Tepbl MOYEUCITYyCKATEeIbHOTO KaHajla B 3TO BpeMs CoOKpalle-
HBI, BBIXOI M3 MOYEBOTO ITy3bIPS 3aKpHIT.

OnopoxXHeHWe MOUYEBOTO ITy3bIPSI IPOUCXOIUT pedIeKTOP-
Ho, [1py HaKOIUIEHWW B MOYEBOM ITy3bIpe MOYU B KOJMYCCTBE
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o 250—300 My oHa HaYMHAET 3aMETHO IaBUTh Ha CTEHKU My-
3pIps ¢ CUJIOM OKoJio 12—15 cM BomHoro cTtonba. M3-3a sToro
JlaBJIEHUSI MOSIBJISIETCS MO3bIB K MOUeucnyckaHuto. BozHukiue
B pelLlenTopax CTeHOK IMy3bIpsl HEPBHbIE MMITYJIbChl HampaBJs-
I0TCSI B LIEHTP MOYEHUCITYCKaHUSI, PACIIOJOXEHHBIN B KPECTIO-
BOM OT/ejie CITMHHOro Mo3ra. M3 3Toro 1eHTpa 1o BOJOKHaM
rnapacuMIIaTUYECKUX Ta30BbIX HEPBOB K CTEHKaM MOYEBOTO ITy-
3bIPsl TTOCTYMNAIOT CUTHAJIbI. DTU CUTHAJIbI BbI3bIBAIOT OJHOBpE-
MEHHOE€ COKpallleHWe MYCKYJIaTypbl CTEHOK My3bIpsl U PacKphl-
THe C(pMHKTEPOB MoUencIycKarejbHoro kaHana. [Tpu aTom Moua
U3TOHSIETCSI U3 MOYEBOTO IMy3bIpsi. BrIcuIne LIEHTPbl MOYEUC-
MyCKaHW$ HaxoAsITCS B JIOOHBIX AOJISIX MOJYyLIApUil GOJIBIIOTO
MO3ra, OHU TaKXXe PEeryjaupyloT MPolecc MOYEUCTTyCKaAHUSI.

YcnoBHO-pedaekTopHas 3agepkKa Ha HEKOTOPOE BpeMs
MO3bIBa K MOUYEUCITYCKAHUIO BbIpabaThIBaeTCsl B Ipoliecce BOC-
MUTaHus pebeHKa. Y HOBOPOXKIEHHBIX AeTel TPOM3BOJIbHAS 3a-
JeP>KKa MOYEUCITYCKaHUST OTCYTCTBYyeT. CIIOCOOHOCTh Peryaupo-
BaTh ITPOM3BOJIbLHOE MOYEHCITYCKAHME TTOSIBJISIETCS JIMIITb K KOHILY
MepBOTO Tojia XX1U3HU pedeHKa. Ha BTopoMm roay 3Ta criocoOHOCTb
CTAHOBUTCS YCTOMUYMBON. BiiMsiHre aBTOHOMHO (BeTe€TaTUBHOM )
HEPBHOI CHCTeMBbI 0OecreuynBaeT He TOJbKO BblAeJIeHue MOYH
u3 opranuizma. HepBHBIe UMITYJIbCHI MOTYT YCUJIMBATh WJIU 32 °
MeUISITh 00pa3oBaHUE MOUYHU, YBEJIMUUBATh UM YMEHbIIATh Bbl-
BElIEHWE C MOYOU COAEpKAIMXCS B KPOBU BEIIECTB.

Ha nporieccsl 06pa3oBaHusi MOUYM JEWCTBYET I'YMOPaJIbHbI -
MU ITyTSIMUA Ba30MpPecCUH (aHTUAMYPETUUECKU TOPMOH), BBI-
pabaTbiBaeMblii HEMPOCEKPETOPHBIMU KJIETKAMU TUIIOTaJIaMy-
ca ¥ MOCTYIMAKIIUA B KPOBb MPU YYaCTUU 3a[HEN JOJIU TUIIO -
¢uza. DTOT TOpMOH ycuauBaeT peadbcopoumio (oOpaTHOe Bca-
ChIBaHME) BOMABI M3 MEPBUYHON MOYM, YTO yBEIMUYMBAET KOH-
LIEHTpaLMIO BelIeCTB (cojieil) BO BTOPUUYHOI Moue.

ITpu 3aboseBaHUsIX TUNIOTAJIaMyca WIW 3aHEN JOJU TUIIO-
(¢r3za nocTyruieHre Ba3onpeccHa B KpOBb HapylllaeTcs, 1 Toraa
KOJIMYECTBO BBIAEISIEMON B CYTKU BOIbI MOXET YBEJIUYUTHCS 10
20—25 n. 3amMenjieHne WM TIpeKpalleHne MOYCOTIeICHUs MO~
>KeT MPOU30UTH MPU CUJIBHBIX 00JIEBbIX pazapaxeHusix. Ha o0 -
pa3oBaHME W BbIIEJEHUE MOUYU BJIUSIOT KOJIUYECTBO BBHIMUTOM
KUJIKOCTH, YIIOTPeOJIeHUE COJIEHOM MUIIM, (Ppru3ndecKas padoTa.

BOHpOCbI JJ9 MOBTOPEHHUAd MU CAaMOKOHTpPOJIA:

1. HazoBute ¢da3bl 00pazoBaHus MOUM B moykax. JlaiiTe XapakTepUCTUKY
KaXnoil 3 3Tux ¢as.

2. TlepeuyncnuTe BELIECTBA, KOTOPHIE BBIAEISIIOTCS U3 KPOBU B MOYY B TO-
YEYHBIX TeblIax.
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3. Uto Takoe mepBUYHAS MOUYa U BTOpUYHas Mo4a? B ueM cocTosT ux oTim-
qusi?

4. OnumuTe y9acTre MOYETOYHUKOB M MOUEBOTO TTy3bIPST B TIPOLIECCaX BbI-
BEIECHUS MOYU M3 OpraHU3Ma.

5. Pacckaxurte 0 HEPBHOM U IYMOPaIbHOM PEry/Isiny 0O0pa30BaHUS U BbI-
BEOCHUS MOYU.

ITOJIOBAAA CUCTEMA

ITonoBas cucTeMa MpeACTABJIEHA MYXKCKUMM U }KEHCKHUMH
NOJIOBbIMH opraHaMu. OCHOBHOI1 YACTBHIO UX SIBJISTIOTCS MOJIO-
Bbl€ JKeJIe3bl: SIMIKH y MYKYMH U SMIHAKHA y JKeHmuH. 1o pac-
MOJIOKEHHUIO TOJIOBbIE OPraHbl MOJIPA3IENSIOT HA HAPYXKHbBIE U
BHYTpPEHHME.

MY}KCKI/IC ITIOJIOBBIC OpraHbl

K BHYTpeHHMM MYKCKHM IOJIOBBIM OPraHAM OTHOCSTCS
MOJIOBBIE JKeJie3bl — SIMIKM (C MX 000JI0YKAMH U NPHIATKA-
MH), I7ie Pa3BUBAIOTCA IOJIOBbI€ KJII€TKH (CIIepMaTOo30MIbl) M
BbIPA0ATHIBAIOTCS TOJIOBbIE TOPMOHBI, CEMSIBBIHOCSIIME TPO-
TOKH, CEMEHHbIE My3bIPbKH, NMPEICTATEIbHAST M OyJIbOOypeT-
pasibHble 3Keje3bl (puc. 59). Hapy:KHbIMH NMOJIOBHIMHM OPraHAMHA
MYZKYMHBI SIBJISIIOTCS I0JIOBOM WieH U MOIIOHKA (puc. 60). Myx-
CKOii MOYEHCITyCKATE/IbHBII KAHAJI CJIY;KUT HE TOJIBKO JIJIsl BbI-
BeJIeHUsI MOYH, HO ¥ [T IPOXOZKIEHHS CIIEPMATO30HI0B, KO-
TOpbIE MOCTYNAIOT B HETO U3 CEMSIBLIOPACHIBAIOIIIX MPOTOKOB.

BHyTpeHHHEe MYKCKHE TIOJIOBbIE OPraHbl

SImuko (ceMeHHHWK) SIBJISICTCSI MapHOI ITOJIOBOM KEJIe30i,
BBIIOJIHSIET B OpraHW3Me IBe BaxkHelinre pyHKuuu. B guukax
00pa3yloTcs CIepMaTO30UAbl U IIOJIOBbIE TOPMOHBI, BIIMSIO-
IIMe Ha pa3BUTUE IIEPBUYHBIX W BTOPUYHBIX MOJOBBIX IPHU-
3HaKOB. [103TOMY SIMUKM OAHOBPEMEHHO SIBJISIOTCS XeJle3aMU
BHEIIHEH M BHYTpeHHel cexpeuuu. PacmosnaraioTcsl sSIMYKU
BMECTE C MpUIAaTKaM{ BHE OPIOIIHOM IOJIOCTH B 0COOOM BMEC-
TUJIUILE — B MOIIOHKE, OTAEJECHBI APYr OT Jpyra COCAWHMU-
TEJIbHOTKAHHOW TNEeperopoaKoi,

Snyko mmeeT oOBOMAHYI (hOpMY, IUIOTHOE, CHApyXu HOKpPHI-
TO INIaAKoM#, OynecTsiueid 6eaoyHoi obosoukoit. K 3agHemy Kpaio
sIMYKa TPUJIEXKUT ero mpuaatok. OT 0e10YHON 000J0UKU BHYTPD
SIMYKa paauapHO OTXONST Meperopoiku, KOTOpble B 00JacTu
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Puc. 59. Mo4enooBoii anmnapar MyX4uHbIL:

1 — mouka, 2 — KOpPKOBOE BEIIEeCTBO MOYKM, 3 — MMOYEYHbIE MUPAMUIBI,
4 — modeyHas JI0OXaHKa, 5 — MOYETOYHHUK, 6 — BepXyllKa MOYEBOTO Iy3bIPs,
7 — cpeauHHas Myrno4yHas CBsi3Ka, 8 — TeJo MOYeBOro my3bipsi, 9 — Teso
rnoyioBoro ujeHa, 10 — crnuHKa nosoBoro uieHa, Il — rosoBKa MoyoBoro
yjneHa, 12 — gonbKu siudka, 13 — smuko, 14 — mpupmarok sudyka, 15 —
CeMSIBBIHOCSIIME MPOTOKU, 16 — KOpeHb MOJOBOro uieHa, 17 — Oynb00-
ypeTpaibHasl xene3a, 18 — mepenoHuyaTas 4acTb MOYEUCITYCKATEIbHOTrO Ka-
Hana, 19 — npencratenbHas xene3a, 20 — ceMeHHOI my3bIpek, 21 — ammy-
Jla CEMSIBBIHOCSIILIETO MPOTOKA, 22 — JTHO MOYEBOTO Iy3bIpsi, 23 — IMOUYeyHbIe
BopoTa, 24 — To4yeuHasl apTepus, 25 — ITo4YeyHasl BeHa
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Puc. 60. PacrioyiokeHrue MYXCKHX TMOJIOBBIX OPTaHOB B TOJOCTU MAJiOro
Taza:

1 — ceMSBBIHOCSIIMKA MPOTOK, 2 — MOYEBOM Iy3bIpb, 3 — CEMEHHOM
my3bipek, 4 — mpsiMasi KMILKa, 5 — TpeacraTeibHas Xeje3a, 6 — CeMsIBbIO-
pachIBalOIINK TPOTOK, 7 — COUHKTEp MOYEHUCITyCKaTeJbHOro KaHama, § -
JIyKOBUYHO-TyOuYaTasi Mblllla, 9 — jykoBuua mojoBoro uieHa, 10 — wmo-
moHKa, 11 — KpaiiHssl TJIOTh MOJIOBOTO WieHa, 12 — HapyXHOoe OTBepCcThe
MOYEUCITyCKaTeJIbHOro KaHaja (ypeTrpel), 13 — ToJIOBKa IMOJOBOTO 4ieHa,
14 — memiepucToe TEJIO MOJIOBOrO WieHa, 15 — ryOyarasg 4acTb MYXKCKOTO
MOUEHCITyCKaTeJIbHOTO KaHaa (MyXckasi ypeTrpa), 16 — mepernoHvarasi 4acTh
MY>KCKOT'O MOYEMCITyCKaTeJIbHOro KaHana, 17 — riaybokas momnepeyHasi Mbliiia
MMPOMEXHOCTH, 18 — ceMeHHOI XoaMUK, 19 — mpocraTuyeckasi 4acTb MOYe-
HCITyCcKaTeJIbHOTO KaHana, 20 — BHYTpeHHEe OTBEPCTHE MOUYEHCITYCKATEIbHOTO
KaHaia, 21 — MOYEeTOYHUK
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3aJHEro Kpasli opraHa CJIMBAalOTCSI U OOpa3yloT YTOJIICHUE —
cpedocmeHue auuka. Tleperopoaku aeaaT SMIKO Ha MHOXECTBO
(100—300) moyek, B KaXI0il U3 KOTOPHIX paciiojaraercs no 1—
2 U3BUTHIX CEMEHHBIX KaHaibla (puc. 61). JImnHa KaxIoro Ka-
Haimbna 50—80 cm. OOnIag IInHa BceX KaHAJIBIIEB OIHOIO MY -
Ka okosio 300—400 m. Bomm3u cpemocTeHMsT KaHAMbIBI MTOCTE-
IIEHHO BBIIPSIMIISIIOTCS, IICPEXOAAT B NpAMble KAHAAbYbI N BIa-
JIalOT B cemb AUYKA, PACIIOIOXEHHYIO B CpeloCcTeHUU. BhIHOCS -
muye KaHanablubl (15—20) BBIXOAST M3 CETU SIMYKA U MPOXOAST
B TOJIOBKY IIpMIaTKa SIM4Ka.

Y npunarka simdKa BBIICIISTIOT TOJIOBKY, T€JI0 M XBOCT, OT
KOTOPOTo OepeT Hayajao CeMSIBBIHOCSIIUI NpoToK. Bolrenime
B IIPUIATOK BBIHOCSIIME KaHAJbIIbl SMYKA TIEPEXOIsIT B U36U-
mble KaHaablybl npudamka, a 3aTeM B IJIUHHBIA (10 6—8 M) npo-
mok npudamia. I1poTOK, MHOTOKpPaTHO M3TUOASICh, TPOXOIUT OT
TOJIOBKHU A0 XBOCTA MpUIATKA, IJe MPOIOIKACTCI B CEMSIBBIHO-
CAIIUI NPOTOK.

CeMABBIHOCSIIMIA POTOK (MAPHBIIA) TAK>KE MO3aaM IMYKa Ha-
IpaBJIisieTCsl BBEpX, BMECTE C cOoCydaMM M HepBaMu oOpasyer
CeMeHHOlU KaHamuk, KOTOPBIA IPOXOIUT Yepe3 MaxOBbIii KaHaI
B II0JIOCTb Majioro taza. CeMsSBBIHOCSIIUI IMIPOTOK, UMEIOIINI

Puc. 61. Cxema
CTPOEHUS SIUYKA U
€ro mpuaaTKa:

1 — ceMsIBBHI-
HOCSILUUA NPOTOK,
2 — BBIHOCHIINE
KaHaJIbLbl STUYKA,
3 — MNOpoOTOK MpHU-
natka, 4 — cpeno-
CTeHUe sIuJKa, 5 —
ceTh gu4YKa, 6 —
MpsIMblE CEMEHHBIE
KaHaJIbIbI, 7 — TIe-
peropoaka MexXIy
IOJIbKAMH SIMUKa,
8 — wusBuUTHIE ce-
MEHHBbIe KaHallb-
eI, 9 — coobuie-
HUST MEXIY CEMEH-
HBIMM KaHaJIbllaMU
pa3IUYHBIX JOJIEK,
10 — OenouHas
ob6osouka, 11 —
NIOJIbKa IpUIaTKa
SYKa

227



mmHy 40—50 cM, BO3Jie JHA MOYEBOTO ITY3BIPST COSOMHSIETCS C
BBIIEJIMTEIbHEIM IIPOTOKOM CEMEHHOTO ITy3bIpbKa.

CeMeHHOI1 Iy3bIpeK, pacItojlaralolInics K3aau U COOKY OT AHA
MOYEBOTrO MY3bIpS ¥ MMECIOIIUI IIMHY OKOJO 5 CM, SIBJISIETCS
CBEpHYTOM TpyOOuKoil nianHoi 10—12 cM. Beideaumenvhotii npo-
MoK cemMeHH020 ny3wvipbka (CEKPETOPHOIO OopraHa), COCIMHUB-
IIUCh C CEMSIBBIHOCSIIIAM ITPOTOKOM, 0Opa3yeT cemsa8bi0pacsi-
sarowuli npomok, DTOT MPOTOK BIIaJaeT B HaYaJbHBINA (IIpocTa-
THUYECKUI) OTOeT MYXKCKOTO MOYEHMCIYCKATeJbHOTO KaHaja.

OO0pasyomuecs B SUYKE CIIEPMAaTO30MAbI, IIPOABUTAsAChH I10
JJUHHBIM CEMSIBBIHOCSIIIIUM ITYTSIM IO MOYEUCITYCKATEIbHOTO
KaHaJia, OKOHYAaTeJIbHO co3peBatoT. CekpeT, BbIpabaThbIBacMBblil
SIUTENIMEM KaHaJIblLIeB MpUAATKa SIMYKa, a TaKKe CEeMEHHBIX
IMy3bIPHKOB, PACIOJOXEHHBIX BO3JI¢ MOUYEBOIO MY3bIpSI, pa3-
KMKAeT CIIepMY M CITIOCOOCTBYET aKTHMBALIMU CIIEPMAaTO30UI0B.

KeJre3bl My>XCKUX MOJIOBBIX OPTraHOB PACIIOIOKEHBI Ha MYTSIX
MPOABUXEHUST CIIEPMATO30MI0B (CIEPMBI) OT MecTa UX oOpa-
30BaHUS B IMYKAX JO BBIBEACHUS U3 IOJIOBBIX ITyTEi MY>KYMHBI.
Takumu XenezaMu SABISIOTCST MpeIcTaTe/bHas XKene3a U OyiIb-
OoypeTpaibHbIE XeJIe3bl,

IMpencratenbHas xenesa (mMpocrtata) — HETMapHBIU, Xee-
3UCTO-MBIIIEYHBIA OpraH, KOTOpPBIA IO (opMe U pazmMepaM
CpaBHUBAIOT ¢ KallTaHOM. PacrmoiyioxkeHa TipeacTaTeabHas Xe-
Jie3a o1 MOYEBBIM ITy3bIpEM, Yepe3 Hee IPOXOAUT HadaabHas
4acTh MOYEUCITYCKATEeJILHOTO KaHajla U 00a ceMsIBbIOpachiBalo-
mux mpotoka. CocTouT mpencrareabHas kene3a u3 30—60 ais-
€eonspHO-mpyGuamvix npocmamuieckuxaicene3ox. MHOTOUMCIIEH-
HbI€ MPOTOKM IIPEACTATeIbHON XKele3bl OTKPBIBAIOTCS B IIPO-
CTaTUYECKYIO YacTh MOUYEMCITyCKaTeIbHOro KaHana. Cokpalle-
HIE XOPOIIIO Pa3BUTBIX Y B3POCIOIO MY>KUMHBI MBIIIEYHBIX ITyd-
KOB KeJie3bl CIOCOOCTBYET BBIBEICHUIO (BBIOpAChIBAHUIO) €€
ceKpeTa IpHU IKYISIIUN (CEMSIN3BEPKEHUN ).

bynbboyperpanbHast Xejesa, MmapHasi, BEJIMYMHON C TOpO-
IIMHY, pacIiojiokeHa B TOIIE MOYEIOJI0BOM AuadparMel, Imo-
334 TIeperoHYaToi yacT MoyerucnyckaTeJibHOTO KaHana. Cek-
peT 3THUX Xeje3 IOCTYIaeT B MOYEHCITYCKAaTeJIbHBI KaHal U
BXOIUT B COCTaB CITEPMHBI.

HapyxHble My:KCKHE TIOJIOBBIE OpraHbI

ITosi0oBO#1 WieH BBIMMONHSET ABE GYHKIMU — OH CIYXKHUT IJISI
BBIBEJIEHUSI MOYM W [IJIsI COBOKYIUIEHUSI (BBEIEHUSI CEMEHU B
JKEHCKOe Bjarajuiie). 3aaHsis 4acTh opraHa (ero KopeHs) Ipu-
KperieHa K JIOOKOBBIM KOCTSIM, CBOOOJHAs IepeaHsIsT 4acTh —



meno noa06020 41eHa — OKaHYMBAETCs YTONIIEHHON 20106K0ll,
Ha BepIIMHE KOTOPOI pacIiojIaracTCs HapylcHoe omeepcmue Mo-
ueucnycKamenbHoeo Karasa. Y oCHOBaHUS TOJOBKM KOXa IOJI0-
BOro WwieHa o0pa3yeT LMPKYISIPHYIO CBOOOTHYIO CKIIAOKy —
KpaiHIOW TUIOTh, CKPBIBAIOIIYIO TOJIOBKY.

ITonoBoit ueH o6pa3oBaH IBYMS MEIIEPUCTHIMUA M OOHUM
ryouareiM Tesamu. IlapHoe newjepucmoe meno TOJIOBOTO WiIeHa
UMeeT UMJINHIPUYIECKYI0 POpMy M HECKOJBKO 3a0CTPEHHBIN
TepenHuit KoHell. 3aaHsIs1 YacTh MeIIepPUCThIX T MPUKPETLIs-
eTCs K HUDKHE! BeTBU J100KOBOI KocTu. O6a IMelIeprCThIX Tejla
CXOJISITCS TIOJI JIOOKOBBIM CUM(U30M U Aajee cpacTaloTcs, 00-
pa3ys Ha HUKHEHW ITOBEPXHOCTHU XeJI000K, IIe 3ajieracT ryoda-
TOE TEJIO MOJIOBOTO YjieHa, B KOTOPOM IPOXOIUT MOYEHCITyCKa-
TEJIbHBIN KaHal. [ybuamoe meno IMeeT BIEPean TOJIOBKY, a C3aau
JIYKOBHILY, HAXOOAIIYIOCS B TOJIIIEC MBIIIL ITPOME>KHOCTH. l'leLue—
PUCTHIE U TyOYaToe TeJla MOKPHITHI IJIOTHOM COeNMHUTEIILHOT-
KaHHOW Oe104YHOlt 000JI04KOM, OT KOTOPOIl BHYTPb OTXOMAST
COEMVMHUTEbHOTKAHHEIE TIEPeKIaguHbl — mpabekyabl. Mexmy
TpabeKyJlaMu pacrojlaraeTcsi CUCTeMa TOHKOCTEHHBIX sTueeK (1a-
KYH, KaeepH), KOTOPHIE IIPEACTaBIISIIOT COOOI COCYIUCTBIE IT0-
JIOCTU, BBICTJIAHHBIC SHIOTEIMEM. DPEKIMs MOJOBOTO WieHa
BO3HMKAaeT Ojlaromapsi HaKOIJICHUIO KPOBU B sUeiikax, DToMy
CITOCOOCTBYET XapaKTep KPOBOCHAOXEHMs IOJIOBOTO 4YJjieHa.
KpoBb K IenieprucTbIM TejlaM JOCTAaBISIET B OCHOBHOM LIIyOOKast
apTepusl MOJOBOTO YjieHa, KOTOpasl pacliagaeTcsl Ha BETBU, UIY-
mue mo TpabekyiaaMm. IIpu cITOKOMHOM COCTOSIHUHM ITOJIOBOTO
YJeHa apTepuu u3BUTHIE. [1pu 1MoJI0OBOM BO30YKIEHUM pacciad-
JISIIOTCSI TJIaKKME MBIIIIIBI TPAOeKyl U apTepuii U KPOBb YCTPEM-
JIsieTCs B TYEMKM, KOTOpbIe paciiupsiioTcs. Bo BpeMs apekiinu
Oyarogapsi KpOBEHAIIOJHEHMIO TYeeK CTCHKU BEH CIABIICHBI, YTO
MPEMSITCTBYET OTTOKY KPOBM M3 COCYIAUCTBIX ITOJOCTEH,

MollIoHKa — 3TO PacIoJI0KEeHHBIN 103311 KOPHS ITI0JI0BOTO
YJIeHa OTBHMCAIOIINI KHU3Y HEOOIBIINX pa3MepoB KOXHO-dac-
LIAJIbHBIII MEIIIOK, COIepXKallluii BHYTPU SMYKU U UX IIPUAaT-
ku. Koxa MomoHKku CKilagyaTrasd, TOHKasd, INTMEHTUpOBaHHAasd,
IOKPHITa PEAIKMMU BOJIOCKAMM, CHAOXeHAa IIOTOBBIMU U CaJIbHBI-
MU Xejne3aMu. MollloHKa MpeACcTaBiseT co0ol KakK Obl «hUu3u-
OJIOTUYECKHUI TepMOCTaT», MOAACPKUBAIOIINI TeMIlepaTypy
ssMJeK Ha Oojiee HU3KOM YpOBHE, YeM TeMrleparypa Teja, DTo
SIBJISIETCSI HEOOXOAMMBIM YCJIOBHEM HOPMAaJbHOIO CIIEpMaTOre-
He3a. B cocraBe MOIIIOHKY BBIACISIOT CJIOM — TaK Ha3bIBaeMbIe
000104KU STMYEK, KOTOPBIE SIBJISIOTCS IIPOU3BOAHBIMUA COOTBET-
CTBYIOIIMX CJIOEB MepeaHei OpronrHoi creHkKU. CaMast BHyTpeH-
HsIsSl U3 HUX — @Aa2aiuuHas 000404Ka suuKka, cepo3Hasi, COOT-
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BeTcTBYeT OptomnHe. OHa MTOKPHIBAET SIMUKO U €ro TIPUIATOK 1
BBICTWJIAET U3HYTPU CTEHKU MOIIOHKM. MexXy BUCIIepaIbHBIM
¥ TIapveTaJbHBIM JIMCTKAMU BJIArajvIIIHON 000JIOUYKU UMEETCS
y3Kas IejeBUaHas cepo3Has 1moyocth. [lonmepeyHomnoiocaTas
Mbliiya, TIOMHUMAIOIIAs IMYKO, ee daciuusi, a TAaKXKe GHYMpeH-
Hss I HAPYIICHAS CeMeHHble ghacyuu SIBISTIOTCS ITPOAOIKEHUEM
MOTIEPEYHON M YaCTUYHO BHYTPEHHEUW KOCOW MBIIIIL KUBOTA U
ux dacuuii. Macucmas 060404ka COOTBETCTBYET MOIKOXHOMN
KJIeTYaTKe W TIPEJICTaBsIeT COOOM TUIOTHYIO COEAMHUTEIbHOT-
KaHHYIO IJIaCTUHKY, OOraryro MUOLMTaAMH, 3JaCTUYECKUMU
BOJIOKHAMHU U COBEPIIEHHO JIMIIEHHYIO XXUPOBBIX KJIETOK.

MouencnyckaTebHblii KaHAJI — MYKCKasa yperpa — y3Kas
TpyOKa, MMeeT Y B3pOCJIoro yejoBeka minHy 16—22 cM, Y Ka-
Haja pa3jinyaloT TPU YacTU: HpedcmamenvHyo, TIPOXOMSIIYIO
yepes TPeNCTATeNIbHYIO XKeJe3y; nepenoH4amyr, caMmylo KOpoT-
KyI0, MPOXOISIIYI0 Yepe3 MOYENOoJoByI0 auadparmy, u eyoua-
myl — caMmylo JJIMHHYIO, 3aJIeTalollyo B ryduaToM Tejie MoJio-
Boro ujieHa. Ha cBoem TyTu KaHaJl nejaeT nBa u3ru6a. Bepxuuii
(nm 3agHMIT) M3rub oOpallleH BOTHYTOCTBHIO BIIEpEI M KBEpXY,
OH HAaxOIMTCS B Ipeaesiax IPEACTaTC/IbHOM U IepenoHYaTOM
yacTell MoueucmycKaTeJbHOTO KaHana. HukHuil, uiu nepen-
HUIi, n3rud obpallleH BOrHYTOCTbIO BHU3 M Ha3al. DTOT U3ruod
pacrnoyioxeH Mmpu Tepexone (GUKCUPOBAHHOM YacTU TTOJIOBOTO
yJieHa B CBOOOAHYIO ero 4yacth. Ha 3amHeii cTeHKe mpencra-
TEJILHOW YacTM MOYEUCHYCKaTeIbHOTO KaHajla PacliojioKeHO
BO3BBILICHUE — CEMEHHOU X0AMUK, TI0 0OKaM OT KOTOPOIro OT-
KPBIBAIOTCSI YCMbs CEeMABbIOPACHIBAIOUUX NPOMOKO8 U NPOMOY -
K08 npocmamu4ecKux iHcene3ox.

Causucras 0007109Ka MOYEHUCITYCKaTeJIbHOTO KaHajla BhICTIa-
Ha 3MUTEeINeM, KOTOPBIM B Havaje MpeAcTaTeIbHOM YacTh mepe-
XOIHBINM. biinke K mepernoHYaToi 4acTy NOSBISIeTCS LIIUHIPU -
yeckuil anutennii. Ha pacctossHuu 5—6 MM OT Hapy>KHOTO OT-
BEPCTUS MOYCHUCITYCKATEIbHOIO KaHaj1a SIUTEIUIA MHOTOCJIOMHBIM,
MI0CKuit, B cOOCTBEHHOI MIaCTUHKE CIM3UCTON 000JJOUYKU MHOTO
MEJIKUX CIM3UCTBIX Xeje3 ypeTpbl. BoKpyr nmepenoH4aToi yactu
YpeTphl MOTIEPEYHOTI0JIOCATHIE MBIIIIIBI MOYEIIOI0BOM nuadpar-
MBI 00Pa3YIOTHAPYICHBLIL {NPOU3B0AbHDBLIL) COUHKMEPMOUEUCNYC-
KamenvHo20 KaHaa.

BospacTHble 0COOEHHOCTH MYXKCKMX TOJIOBbIX OPTaHOB

Awndko po nepuoaa moygoBoro co3peBaHus (13—15 net) pa-
CTEeT MEIJIEHHO, a 3aTeM €ro pa3BUTHUE PE3KO YCKOpPSEeTCS.
Y HOBOpOXAEHHOTO AJIMHA Iu4YKa paBHa 10 MM, macca — 0,4 T.
K 14 romam nnauHa simuyka yBeluuuBaeTcss B 2—2,5 pasa (o
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20—25 mM), a Macca gocturaet 2 r. B 18—20 nmer pnmHa smyka
paBHa 38—40 mM, a Macca yBeanuuBaetcs: 1o 20 r. B 3peiom
Bo3pacTte (22 roma M MO3Xe) pa3Mepbl M Macca SudyKa Bo3pa-
CTAalOT He3HAYUTEIbHO, a mociie 60 JeT HeCKOIbKO YMEHbIIa-
1otcs. Bo Bce Bo3pacTHbIe Mepuobl TpaBoe IMYKO KpyIiHee 1
TSKEJIee JIEBOTO M PACIOJIOKEHO BBIIIE HETO.

IMpuaaTok siMuKa OTHOCUTEILHO KPYIHBIA. JvHa punar-
Ka sIMYKa y HOBOPOXAeHHOro paBHa 20 MM, Macca cocTaBisieT
0,12 r. B Teuenue nepsbix 10 JeT mpumaTox siMUKa pacTeT Me-
JIEHHO, 3aTeM POCT ero yCKOpsieTcs.

Y HOBOPOXAECHHOTO U3BUThIC U MPSIMble CEMEHHBIC KaHAIb-
1Ibl, a TakXKe KaHaJbllbl CETH SIMYKa HE MMEIOT MPOCBETa, KO-
TOPBII MOSABJISETCSI K TIEPUOAY MOJOBOrO co3peBaHusl. B 1oHO-
IIECKOM BO3pacTe JMaMETpP CEMEHHbIX KaHaJblleB yIBauBaeT-
cs1, Y B3POCIBIX MYXXUMH OH YBeJIMYMBaeTCsl B 3 pas3a Mo cpaB-
HEHUIO C IUaMETPOM CEMEHHBIX KaHajblieB Y HOBOPOXIEH-
HOTO.

K MomeHTy poxaeHusl SMYKU AOJIKHBI OMYCTUThCS B MO-
moHKy. OmHaKo Mpu 3aepXkKe OMyCKaHMs SIMYeK Yy HOBOPOXK-
JIEHHOTO OHU MOTYT HaXOIUThCS B MAaxXxOBOM KaHaje (3abpio-
IIMHHO). B aTuX ciyyasix SMYKM OMyCKalOTCSl B MOIIIOHKY IMO3-
Xe, MpUYeM MpaBoe SIMYKO PaCIOOXEHO BBIIIE, YEM JIEBOE.

CeMSsIBBIHOCSIIMI TPOTOK OYE€Hb TOHKM I, ITPOIOJbHBINA MbI-
LIEYHBIN CJIOU B €ro CTeHKax OTCYTCTBYeT (MOSIBIsIETCS] K 5 TO-
JaMm). Mellma, mogHuMarolas Ssu4ko, pa3sura ciaabo. ITome-
PEYHMK CEMEHHOIo KaHaTUKa y HOBOPOXIEHHOIo paBeH 4,0—
4,5 mM. Io 14—15 et ceMeHHOI KaHATUK M COCTaBJISIIOIINE
ero o0opa3oBaHUs pacTyT MeJJIEHHO, a 3aTeM HX POCT YCKOPsI-
ercs. TonmmrHa ceMeHHOTO KaHaTuKa y moApocTka 15 jeT paB-
Ha IpUMEPHO 6 MM, TTOTIePEYHMK CEMSIBBIHOCSIIIETO TIPOTOKA —
1.6 MMm.

CeMeHHbIE Ty3bIPbKM Y HOBOPOXIEHHOTO Pa3BUTHI €1a0o,
JIJIMHA Ty3bIpbKa paBHa 1 MM, MOJOCTh OYE€Hb MajieHbKas. [o
12—14 et ceMeHHbIE TMYy3bIPbKU PACTYT MEIJEHHO, B TOAPO-
CTKOBOM Bo3pacte (13—16 jeT) ux pocT ycKOpsieTcsl, pa3Mephl
U MOJIOCTh 3aMETHO Bo3pacTatoT. [1o Mepe yBeJlinueHus: Bo3pacta
U3MEHSIETCS TI0JI0KEHNE CEMEHHBIX IMYy3bIPbKOB. Y HOBOPOX-
JIEHHOTO OHM PACIOJOXEHbI BHICOKO B CBSI3W C BHICOKUM IO-
JIOXKEHUEM MOYEBOTO ITy3bIPsI, CO BCEX CTOPOH MOKPHITHI OpIO-
muHoi. K 2 romaM my3bIpbKH OIyCKAIOTCS WM OKa3bIBAlOTCS
JIeXXaluMU 3a0pIOIIMHHO. BpolinHa MPUaeKUT TOJbKO K MX
BEpXYILKaM.

Y HOBOPOXIEHHOTO WM B TPyOZHOM Bo3pacTe (mo 1 roma)
MpeacTaTe/bHasl XXeJie3a IapoBUIHAs, TaK KakK MpaBas U JeBasi
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oM ellle He BbIpakeHbl. PacmosioxkeHa Xeje3a BBICOKO, Ha
OLIYIIb MSTKAasI, XeJIe3UCTasi TKaHb OTCYTCTBYeT, YCKOPEHHBIN
pocT xkeme3bl oTMeuaetcst nociie 10 jer. K moapocTtkoBoMy BO3-
pacTy MOSBISIOTCS HONW U Xeje3a IpuodperacT ¢GpopMmy, Xa-
PaKTEPHYIO ISl XKeJie3bl B3POCJIOTO uyeyjoBeka. B 3ToT mepuon
BHYTPEHHEE OTBEPCTUE MYXKCKOIO MOYEHCITYCKATEJbHOIO Ka-
Haja Kak Obl CMelaeTcsl K MepeaHe-BepXHeMy Kpalo IpeacTa-
TeJIbHOM kejie3bl, JKene3ucrass IapeHXMMa INpelcTaTeJIbHOM
>KeJie3bl pa3BMBAETCs TakkKe B MOAPOCTKOBOM Bo3pacTe, (op-
MUPYIOTCS IIpeACTaTeIbHbIC TPOTOYKM, U Kejie3a IIpruoopeTaeT
IUIOTHYIO KOHCHUCTEHIIMIO. Macca mpeacTaTelbHON Keae3bl Y
HOBOpoxaeHHoro paBHa 0,82 r, B 1—3 roma —1,5 1, B miepuon
BTOporo nerctBa (8—12 ner) — 1,9 T, B MOOpOCTKOBOM BO3pa-
cre (13-16 ner) - 8.8 r.

JnvHa TOJIOBOTO 4WjieHa y HOBOPOXIEHHOIro paBHa 2,0—
2,5 cM. KpaiiHss TUIOTh JJIMHHAas, IOJHOCTBIO 3aKPBIBAeT Io-
JIOBKY TOJIOBOTO 4jeHa. J[o MoJioBOro co3peBaHUs MOJOBOM
YjieH pacTeT MeIJIeHHO, 3aTeM POCT €ro yckopsercsa. Myx-
CKOW MOYEMCHYCKATEeJIbHbIM KaHal Y HOBOPOXIEHHOTO OT-
HOCUTENbHO mInHHee (5—6 cM), 4yeM B Ipyrue BO3paCTHbBIE
Mepuoabl, U3-3a BHICOKOTO €ro Hauajla. BeICTpbIil pocT Move-
HMCITyCKaTeJbHOTO KaHajla HaOJIogaeTcss B IIEPUOJI IOJOBOTO
CO3pEeBaHMUS.

MoioHKa y HOBOPOXIECHHOTO MMeeT HeOOJIbIIIe pa3MEpPHI.
MHTEeHCUBHO OHA pacTeT B MEPUOJ MOJOBOTO CO3PEBAHUSI.

BOHDOCLI P, IMIOBTOPECHMUA N CaMOKOHTpPOJA:

1. Tlepeuucnute (rmociiemoBaTeIbHO) TYTH TIEPEABUKEHUS MYXCKUX T0-
JIOBBIX KJIETOK (CIEepMaTo30MIOB) OT MecTa MX 00pa3oBaHUs 10 Moue-
HCITyCKATeJIbHOTO KaHaJia.

2. Ha3zoBuTe MecTa, Ijie pacrioyiaraloTcsl MpejicTatesibHas xene3a U Oyib-
GoypeTpalbHBIE Xejle3bl, U UX Ha3zHaueHUe.

3. OnuimTe 0COOEHHOCTH CTPOSHMS TMELIEPUCTHIX M TYyOYaToro Teja MyXK-
CKOTO TOJIOBOTO YJIEHA.

KeHcKkue 1oyIoBble OpraHbl

KeHckue moJjioBBIe OpraHbBl IOAPA3IE/ISTIOT Ha BHYTPEHHUE
(SIMYHUKU, MAaTOYHBIC TPYOBl, MaTKa M Bjarajuiie), pacroJio-
JKEHHBIC B ITOJIOCTM MAJIOTO Ta3a, M HapyXHbIe — IIpedaBepue
BJIarajuiia, OOJNBLINE W MaJible IMOJIOBBIE T'yObI, KIUTOp (pUC.
62, 63).
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Puc. 62. MouerooBoii anmapar KeHIIUHBI:

1 — mouyka, 2 — MOYETOYHMK, 3 — JIHO MAaTkKu, 4 — TMOJOCTh MaTKM, 5 —
TeJ0 MaTKu, 6 — OpbIKeiika MaTOYHOW TpyObl, 7 — amIyjia MaTOYHOU Tpy-
OB, 8 — GaxpoMKu TpyObI, 9 — OpbIKeiika MaTKK (IIMpOKasi CBSI3Ka MaTKH),
10 — MoueBoit Ty3bIpb, 11 — cnm3ucTast 060JI09Ka MOYEBOTO Ty3bIpst, 12 —
yCTbe MOYETOYHMKA, 13 — HOXKa KiuTopa, 14 — Temo kiauTopa, 15 — rogos-
Ka KIMTopa, 16 — HapyxXHee OTBEpCTHE MOYEUCITyCKaTeIbHOro KaHama (yper-
pei), 17 — oTBepcTue Biaranuiia, 18 — Oosblnas xemesa mpennBepus (6ap-
TOJIMHUEBA Xene3a), 19 — mykoBuia npenasepus, 20 — XeHCKUIT Modyenc-
MycKaTeJbHbII KaHal (KeHcKas ypeTpa), 21 — Biaranuine, 22 — Biarajiuii-
Hble CKJIaAKu, 23 — OTBepcTHe MaTKu, 24 — KaHaJl IIeHKM MaTku, 25 —
KpyIJiast CBsI3Ka MaTKM, 26 — SIMYHUK, 27 — GOJUIMKY] AMYHKKA, 28 — Be3u-
KYJISIpHBI TIpUBECOK, 29 — mpuaarok ssmyHuka, 30 — TpyOHBIE CKIIaIKKU
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Puc. 63. PacronoxeHue XeHCKUX ITOJOBBIX OpraHoB B ITOJIOCTU MaJioTo
Tasa:

1 — marouHas Tpy6a, 2 — IMYHUK, 3 — MaTKa, 4 — MpsMast KUIIKa, 5 —

MPSIMOKUILIEUHO-MAaTOYHOE YIIyOieHne, 6 — 3aaHsisl 4acTb CBOJA BJlarajiu-
ma, 7 — OTBEpCTMEe MaTKu, 8 — Bjaraauiie, 9 — oTBepcTHE Biarajuiia,
10 — OGospmas mosoBast Tyda, 11 — manas moJsioBast Tyb6a, 12 — rojioBKa

knurtopa, 13 — Tteno kiauropa, 14 — XXKEHCKUI MOYEUCITyCKATeIbHbI KaHall
(keHcKast ypeTpa), 15 — MOYeBoii Mmy3bipb, 16 — ITy3BIPHO-MaTOYHOE yIIy0-
JneHue, 17 — Kpymiasi cBsi3Ka MaTKu
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BHyTpemme 2KE€HCKHE IT0JIOBbIC OPraHbl

AmuHMK — mapHBI opraH OBOUIHOUW (DOPMBI, KOTOPBIH, MO-
JMOOHOM SIMYKY Y MY>KUMH, BBIITOJHSIET NBE (DYHKIIMU: BHEIITHE-
ceKpeTopHylo (0Opa3zoBaHUe SUIEKIETOK) U BHYTPUCEKPETOP-
Hy10 (TIPOAYKLIUS KEHCKUX TTOJIOBBIX TOPMOHOB). SIMYHUK pac-
MOJIOKEH B MaJIOM Ta3y BO3Jie OOKOBOW CTEHKU MaJIOTO Ta3a Tof
CBOOOAHBIM KOHIIOM MaTOYHOU TPYOBI.

V auuyHuKa pa3anyaloT 1Ba KOHIIA: BEpXHUM, TPYOHBI, 00-
pallleHHBbIII K MaTOYHOU TpyOe, M HUXHWIL, MAaTOYHBIA, CO-
€IMHEHHBII ¢ MAaTKOI MOCPEACTBOM COOCTBEHHOM CBSI3KM SIMY -
HuKa. Bepxauit Kpail SMIHNKA IPUKPETUIEH K €T0 OpbIKEIKe 1
SIBJISICTCSI gopomamu Au4HUKA. 3NeCh B OpraH BXOMST COCYIbI U
HepBBI. IMIHUK ITOKPHIT OMHOCTONHBIM KyOM4YeCcKUM (3apOabI-
LIEBbIM) BMUTEIMEM, IO KOTOPHIM JIEXKUT COCOUHUTEIbHO-
TKaHHas {beaounas) obonrouxka. Ilon 6Ge1ouHON 0000UYKOI pac-
nojaraeTcsi KOpKoBO€ BEIECTBO, COCTOSIIEe U3 COCAUHUTEIIb-
HO# TKaHM, B KOTOPOM HAXOISTCS MHOTOYMCICHHEIC (hOJUIH-
KyJIbl — pacmyujue nepgu4tsie (CO3peBaIOIIe) U ampemu4ec-
Kue (moaBepraroliuecss oOpaTHOMY Pa3BUTUIO), a TaKXKe owcen-
mbte mena u pyoyst (puc. 64).

Mo3roBoe BeIIECTBO SMYHHKA OOPa30BaHO COCHUHUTEIIh-
HO# TKaHBIO, B KOTOPOI MPOXOIIT BHYTPUOPTaHHBIE COCYIBI 1
HepBHI SnuyHMKa. Kaxmerii pactymuii GOJUTMKYJI COOEPKUT HeE -
3penylo sliyexaemKky, KOTOpasi OKpYXXeHa CJI0eM @oAtuKyasap-
HbIX KAemoK. DTU KIETKU CeKPETUPYIOT XKEHCKUE TTOJIOBBIE TOP-
MOHBI — 3CTporeHbl. MOJUIMKYJ, TOCTUTIIUA CBOETO MaKCHU-
MaJILHOTO Pa3BUTHSI, 3aIIOTHSIETCS (QOJTUKYIISIPHOM XXKUIKOCTBIO.
Taxkoit co3peBlIMil (HOJUIMKYJ HA3BIBAIOT HNY3bipUamviM @oaiu-
xynom (I'paadpoBeIM my3bIpbKoM). OH pacIioylaraeTcst HeIoCpe -
CTBEHHO o7 0eJIouHOoM 0000uKOoi. O60JI0UKa IMYHUKA B 9TOM
MECTe pacTsATHBaeTCsI, McToH4daeTcsa. Ilpm oeyasyuu (BBIXOIE
SUIEKJICTKY M3 IMYHUKA) MCTOHYEHHAs OejloyHass o0oJiovuKa
IIPOpPHEIBaeTCs, (OJIUKYJ JIOMACTCsI, M SIMIIEKIIETKA BBIXOINUT B
OprollHY0 (OPIOIIMHHYIO) MOJ0CTh. M3 OpIOIIMHHOM MOJIOCTHU
SMIeKIeTKa TMOCTYIIaeT B HAXOHSIIYIOCS BOJM3M MaTOYHYIO
TpyOy uepe3 ee OproliMHHOE oTBepcTue. 1o MaTouHOW TpyOe
SIMIIEKJIETKA TIPOABUTACTCS B CTOPOHY ITOJIocTH MaTKu. Eciu B
MaTOYHOU TpyOe siIeKJIeTKa BCTpeYaeTcsl CO CIIepMaTo30M-
JIOM, TO IIPOMCXOOUT €€ OILIOAOTBOpeHMe. OII0g0TBOPEHHAS
SUIeKJIeTKa M0 MaTOYHOM TpyOe MPOIBUTaeTCs B MOJIOCTh MaT-
KM, T1e OHa BHeApsieTCs (MMIUIAHTUPYETCS) B CIM3UCTYIO 000-
nouky (puc. 65).
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Puc. 64. Cxema pas-
BUTUSL (OJNTUKYTOB
auyHukKa. OBYyISIUSA,
00pa3oBaHUE XEJITOTO
TeJa:

1 — mepBUYHBIE
(pactymue) donanu-
KyJIbl, 2 — 3peJbie
(my3bipyaTbie) (O~
kyiael (I'paadoBbl TTy-
3bIpbKU), 3 — OBYJISI-
1us, 4 — XeNToe Teo,
5 — arpeTuyecKoe Teo,
6 — pybemr Ha MecTe
XKeJToro Tena, 7 —
KPOBEHOCHBIE COCYIbI

Marounas Tpyo6a, viu stittieBo (autonueBa Tpyba), — map-
HBI, HUWIMHAPUYECKONW (OPMEI OpraH, paciojioXeHa B BepxX-
Hell 4acTU IIMPOKOM CBS3KM MaTKu. [IJIMHA MaTOYHOM TPYOBI
Yy MOJIOBO3pEJION XEeHIIMHBI 8—I18 cM, ImMpMHA MHPOCBETA
2—4 MM, Y TpyOBI pazinyaloT YeThIpe YacTU: MaTOUYHYIO, KOTO-
pasi IIPOXOOUT Yepe3 CTEHKY MaTKU M OTKPbIBAETCS OTBEPCTUEM
B €€ MOJIOCThb, KOPOTKUI1 IepelieeK, JexKalluii BOJIM3 MaTKHU,
IJIVMHHYIO aMIlyJly M €€ paclIMpeHHYI0 BOPOHKY, OTKPbIBalO-
HIYyIOCST OPIOIIHBIM OTBEPCTHEM B OPIOIIHYIO IOJOCTh BOJIM3U
SIMYHUKA. DTO OTBEPCTHE OrPaHUYEHO 0aXpOMKOM TPYObI, OgHA
13 KOTOPBIX — SIMYHUKOBAs 0axpoMKa — JInHHee Apyrux. Ciam-
3ucTast 000JI04Ka 00pa3yeT MHOTOYMCICHHBIE TOHKNE CKJIaaKK1
Y PECHUYKM.

Marka — HenapHBbI, MOJBIA, TOJICTOCTEHHBINA TPYIIEBUI-
HO# (hOopMBbI OpraH, pacrojoXxeHa B MaJloM Tazy MeXIy Moue-
BbIM Iy3bIpEM cHepead W MPpSIMOU KUIIKOU c3aau. Y MaTKu
BBIICJISIIOT OHO, meno U weiiky. PacumimpeHHoe THO oOpalieHO
KBEpPXY, OT HErO B CTOPOHBI OTXOJSIT MaTouyHble TpyObl. Huxe
HaxXOAUTCS YIUIOUIEHHOE TEJNO, a €lle HUXe — OoJiee y3Kast
1Ieiika, KOTOpPYIO OXBaTbIBalOT CBOJbI (BEpXHsSl 4acTb) Bjara-
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Puc. 65. Cxema myteit SIMLEKICTKA 110 MAaTOYHOM Tpybe M MMILIAHTALIMN
3aponbiia B MuoMeTpuii ( o A. Xamy u . Kopmaky, 1982):

1 — co3peBaHue (POJUIMKYJIOB B SIUUYHUKE, 2 — OBYJISLMSA, 3 — MPOHUK-
HOBEHME CcliepMaTo30uIa B SIUIEKIeTKY, 4 — MaTo4Has Tpyoa, 5 — obpa3oBa-
HHUE 3UIOThI,60 — ApPOGJIEHWE 3UTOThI, 7 — MOCTYIUIEHWE 3apofblllia U3 TMPO-
CBeTa MaTOYHOU TPYyOBbl B TOJIOCTh MAaTKU, 8 — WMMIUIAHTAIMs 3apojblila B
CJIM3UCTYI0 OOOJIOUKY MaTKU

qunia. Teno MaTKM MO OTHOLIEGHUIO K ee IlieiiKe HAaKJIOHEHO
KTepenu (awmeghaexcuo), Tak 4TO MEXIy T€JIOM UM IIEHKON 00-
pasyeTcsi OTKPBITBIN KMepeau Tyrnoii yroa. Bes MaTka HakjioHe-
Ha BIiepel (aumesep3uo), XOTSI ee TOJIOXEHUE B TOJIOCTH Ma-
JIOTO Ta3a 3aBUMCHUT OT CTEIEeHM HAMOJHEHMS COCeIHUX opra-
HOB — MOYEBOTO My3bIPSI U NIPSIMOM KUIIKU.

B y3kyo TpeyroibHoil (GopMbl nos0cmb mMamKku BBEpPXY C
OOKOB OTKPBIBAIOTCSI omeepcmusi Mamo4uvix mpy6. BHU3Y ye-
pe3 kanan weliky MaTKa COOOIAeTCs C BlarajuiieM. Y He-
POXaBIIMX XEHIIUH omeepcmue KaHalia Kpyriaoe, Y poxKaB-
KX UMeeT BUJ MOMNepevyHol 1eau. DTo OTBEpCTUE Ha3bIBa-
10T 3e6 Mamku.

CTeHKM MaTKH COCTOSIT U3 TPEX CJI0EB: CIU3UCTOM, MbIIIEY-
HOW U cepo3Hoii obosiouek. Cauzucmasn 060a0uka (IHIOMETPUIA)
MOKPbITa OJHOCIOWHBIM LIWJIMHAPUYECKUM ANTUTENEeM. B cob-
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CTBEHHOM TUIACTUHKE MHOXECTBO IPOCTBIX TPYOUATBIX Mamo4-
HbIX Jcene3, TIPOHM3BIBAIOIIMX BCIO TOJIIUHY CIM3UCTON 0060-
JIOYKHU. Y CIM3UCTON OOOJIOUKHM Pa3aIndaloT ABa CIOS: TOJCTBIN
MOBEPXHOCTHBIN (DYHKUUOHAAbHBLE U TIIYOOKUI — 0a3anbHbLLL.
BaszanbHBbIi ol ABASETCS UCTOYHUKOM BOCCTAHOBIIEHMS (pe-
reHepanumn) (pyHKIIMOHAJIBHOIO CJIOS IIOCJIE €ro OTTOPKEHMUS
BO BpeMms MeHcTpyauuu. Ilodcauzucmas ocHoéa y MaTKM OTCYT-
CTBYeT, MO3TOMY CJIM3HUCTass 000JIoUKa cpalllcHa C Jiexallei
MOJI HEI0 MBIIIEYHON 000JIOUKOMA.

Mbiweunas oboaouxka mamku (Muomempuii) COCTOUT U3 KOCO
OPHUEHTUPOBAHHBIX BHYTPEHHETO M HAPYXXHOTO MPOMOJBbHBIX U
CpPeIHEero LUPKYJISIPHOTO CJI0EB, KOTOPHIEC MEPETIETAIOTCS MEX-
oy coboit. Ilpu GepeMEeHHOCTHM TIJIagKHWe MBIIICYHbBIE KIIETKU
CUJIbHO YBEJIMYMBAIOTCI B pa3Mmepax (rumneprpodupylorcs) B
5—10 pa3 B piuHy U B 3—4 pa3a B mupuHy. [1oaTOMy K KOHILY
OepeMeHHOCTH Macca MaTku gocturaet 1 kr. Ilociie ponoB mo-
CTEIIEHHO IPOMCXOAUT OOpaTHOE pa3BUTUE MAaTKH, KOTOPOE
3aKaHYMBaeTcs yepe3 6—8 Henellb.

Hapyocuas obonrouka mamku (nepumempuu) odOpa3oBaHa
OproWMHOMU. JIUCTKU Ccepo3HOU 000J0YKM OpPIOIIMHBI, MO-
KpBbIBaloIllMe MaTKy CBEpXy, CIepeAud W c3aiau, MepexoisT B
IIPaByl0 U JIEBYIO IIMPOKHE CBSI3KM MaTKU, KOTOPHBIE IIPO-
JIOJIKAalOTCSl B MPUCTEHOUYHYIO OPIONIMHY, MpUJIeXallylo K
CTE€HKaM Ta3da. MexXay nmepemHuM U 3aJHUM JUCTKAMU IIU-
POKOU CBSI3KM pacIONIOXEHA Kpyeaas Ce:A3Ka MAmKu TOJIIIU-
HOM 3—5 MM. Dra cBg3Ka OepeT Hayajao OT OOKOBOM ITOBEpX-
HOCTM MAaTKM 4YyTh HUXE YCTbS MaTOYHOW TpyObI, ciemyeT
JlaTepajJbHO W BHU3, IIPOXOJUT Yepe3 MaxOBBIA KaHal M
HamnpaBjseTcs K JoOKy, I1e ee BOJOKHA BIJIETAIOTCS B MO/ -
KOXHYIO KJIETUaTKYy.

Bnaranuie npeacraBisieT OO0 YIUIOIIEHHYIO B IepemaHe-
3aJHeM HallpaBJIeHUU TPYOKy AiIMHON 7—9 cM, KOTopas Co-
eIUHSIeT TOJIOCTh MATKM C HAapY>XXHBIMU TOJOBBIMU OpTaHaMM
XKeHIMUHBL. Hapyxcnoe omeepcmue éaaeanruua OTKPbIBAETCS BETO
NpeaaBepue, y AeBCTBEHHUII OHO 3aKPBITO NEBCTBEHHOM Tijie-
Boii. Criusucras 000J0YKa Blarajauiia MoKpbiTa HEOPOroBeBa-
IOIIMM TUIOCKUM BIUTEUEeM 1 InlIeHa XeJe3. KiieTku moBepx-
HOCTHOTIO CJIOSI SIIMTENIMs OOraThl TIMKOTEHOM, KOTOPBIM MO
BJIMSIHMEM (DEepMEHTATUBHBIX MPOIIECCOB pacriagaeTcsi ¢ obpa-
30BaHMEM MOJIOUHOM KMCJIOTBI. DTO MPUIAET BlIaraJUIIHON
CJIU3U KUCIIYIO peakluio, OaKTEPUIIUIHYIO 10 OTHOIIEHUIO K
IMaTOreHHBIM MHUKpobaMm. KHapyXu OT CIM3MCTON 000JIOYKH
HaXoIsITCSl MblllleuHast 000j0uka U aaBeHTULIUsA. CTeHKU Bia-
rajJiMilla BBEpXy OXBaThIBAIOT IIEKYy MaTKW, 00pa3ys BOKPYT
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HEe y3KMl7l ]JJ,CJICBI/I,D,HI)II‘/JI CBOJ BJjarajuviga, 3agHdas1 4aCTb KOTO-
poro 6oJjiee IIyOOKas.

HapyxHbIe XeHCKNe TTOJIOBBIE OpraHbI

Y XeHIIUH B 00JIACTY HApPYXHBIX XXEHCKMX IOJIOBBIX Opra-
HOB — JIOOKA U OOJIBIINX TTOJIOBBIX T'YO XOPOIIIO BbhIpaXkeHa Mo/ -
KOXXHasl KUPOBasl KJIeTYaTKa.

Bosbime nmosioBble ryobl TPEACTaBISIOT COOOH TOJICThIE KOX-
HbI€ CKJIaAKW, OrpaHUYMBAIOIINE 10.108YI0 weab. Obe TyObl co-
eIUHSIIOTCS IPYT ¢ IPYyroM MepeaHeil U 3agHeil cnaikamu. Kire-
peau M KBepXy OT OOJBIIMX TMOJIOBBIX TY0 HAaXOOUTCS TOKPHI-
ThIN BoJiocaMu .1000k. Koxka B o0j1acTu 1oOKa Oorata XXMpoBOit
TKaHbIO.

Mautbie ToJIOBbIe TyObI PACTIOJIOXKEHBI B IS MEXKIY OOTb-
IIMMU IIOJIOBBIMM Ty0aMU UM OTpaHUYUBAIOT npeddsepue éaaea-
auwa. Majiple ToIOBBIe TYOBI 00pa30BaHbl IPOJAOJIBLHBIMH CKIaI-
KaMu Koxu. [lepeqHue KOHIIBI MaJIbIX ITOJIOBBIX TyO HAIIpaBIIsI-
I0TCSI K KJIMTOPY, OXBAaThIBAIOT €ro, 06pa3yst ero KpaiHIOI IIOTh.
3agHue KOHIIBI I'y0 COCAUHSIOTCS y3Ie4Koil. B mpocTpaHCTBO
MEXIy MaJbIMU TMOJIOBBIMU Tybamu (TIpeiaBepHe Biarajuiia)
OTKPBIBAIOTCA MPOTOKMU OOJIBLINX XKeje3 Ipennsepus (Oapro-
JINHUEBBIX), HAPYXHOE OTBEPCTHE MOYEUCITYCKATEIbHOTO Ka-
Hajla 1 OTBEPCTHE BiIarajuiia.

bonvuue rncenezot npedosepus (aHaAIOTUUHBIE OYyIHOOYpPET-
paJbHBIM Yy MYXYWH), pa3MepaMM C TOpPOIIMHY, pacroJjara-
I0TCSI B TOJIIIIE OCHOBAHUSI MaJIbIX MOJIOBBIX I'y0 IT03aau JIYKO-
BUlLIbl TpennBepusi. CeKpeT 3TUX Xejle3 YBIaXHSIeT MpeaBe-
pue Biaranuia. Manvie npedosepHtule dicene3vl pacrionararoTcs
B CTeHKax MpeABepus Biarajuiia, Kyda OTKPbIBAIOTCS MPO-
TOKM 3THX KeJie3, COOTBETCTBYIOIIMX YPETpaJIbHBIM Xejle3am
MY>K4YVH.

JlykoBuiia npeaaBepusi, aHAJOTUIHAs HelmapHOMY Ty0o4yaTo-
MY TeJIy MY>KCKOTO MOJIOBOTO 4IeHa, COCTOUT M3 TYCTOIO CILIC-
TeHUs BeH. Pacmosaraercst mo ob6e CTOPOHBI OT BXOAa BO
BJIaTaJIUIIIE.

Knutop (romosor memiepucThiX Ted MYKCKOTO ITOJIOBOTO
YjieHa) COCTOMT M3 Tella, TOJOBKM U HOXEK, HPHUKPEIISIo-
IIUXCST K HUKHUM BETBSAM JIOOKOBBIX KocTeil. Kinutop mmeer
IUTOTHYIO CO€IMHUTEIbHOTKAHHYIO OEJIOYHYIO O0O0JIOUKY U T10-
KPBIT MHOTOCJIOMHBIM TNIOCKMM HEOPOTOBEBAIOIINM 3TTUTEIIU -
em,, InuHa kiauropa 2,5—3,5 cMm.
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BospacTHbie 0COOEHHOCTH JKEHCKMX TIOJIOBBIX OPTaHOB

Y HOBOpPOXIEHHOI I€BOYKU IMUHUK MMEET LMJIUHApUYE-
ckyio (popMy, a B mepuoa Broporo aerctsa (8—12 met) dopma
SUYHUKA CTAHOBUTCS SLIeBUAHON. [IMMHA SUYHUKA Y HOBO-
poxmeHHo paBHa 1,5—3 cMm, mmpuHa 4—8 MM. B mrepmon mep-
BOTO JETCTBA AJIMHA CTAHOBUTCS paBHOM 2,5 cM. B moapocTko-
BOM M IOHOIIIECKOM BO3pacTe IJMHA SMYHUKA YBEIMIUBACTCS
0 5 cM, lIMpUHA AOCTUTaeT 3 cM, ToiamuHa — 1,5 cM. Macca
SIUYHUKA Y HOBOPOXIeHHON paBHa 0,16 T, B TpyaIHOM BO3pa-
cre (mo 1 roma) — 0,84 r, B mepuoa mepBoro aerctsa (4—
7 net) — 3,3 T ¥ B IOHOIIIECKOM Bo3pacte — 6,03 T. Y XeHIIUH
nmociae 40—50 jgeT macca SMYHUKOB yMEHbIIAeTCsl, a Iocie
60—70 eT MpPOUCXOOUT TMOCTeNeHHas aTpodus SUYHUKOB.
IToBepXHOCTh SMYHUKOB IVIaJKask Y HOBOPOXIEHHBIX U B ITPYy/-
HOM Bo3pacTe, B MoapocTKOBOM BO3pacTe Ha MX IMTOBEPXHOCTHU
MOSIBJISIIOTCSI HEPOBHOCTH, OYIpPMCTOCTH, OOYCJIOBJIEHHBIE Ha-
OyxaHUEM CO3peBaloIINX (POJUIMKYJIOB Y HAIMYMEM KEIThIX Te
B TKAHU SUYHMKA. B TKaHU SMYHUKOB B IPyIHOM BO3pacTe MO~
SIBJITIOTCS TIEpBUYHbBIE (DOJUTMKYJIBI. B 1mogpocTKoBOM Bo3pacrte B
KOPKOBOM BEILIECTBE SIMYHUKOB 00pa3yloTCs BTOpUYHEIE (ITIy-
3pIpyaThie) (DOJUIMKYJIBI, KOTOPBIE Ha pa3pe3ax opraHa MMEIOT
BUJI MOJIOCTEI CO CBETJIBIM CONCPXUMBIM.

Y HOBOPOXAEHHBIX AMYHUKM €IIIe PACTIOJI0XEHbBI BHE ITOJIO0-
CTU MAaJIOTo Ta3a, Haj JJOOKOBBLIM CUM(U30M U CHJIILHO HaKJIO0-
HeHbl Knepeaud. K 3—5 rogam SIMYHUKU B pe3yjbTaTe CMellle-
HMSI BHM3 U MMOBOpoTa nMpuMepHo Ha 90 rpamycoB npuodpera-
0T morepeyHoe nojoxeHue. K mepuomy mepsoro mercrBa (4—
7 rogaM) SIMYHUKU OIyCKAIOTCS B ITOJIOCTh MAajioro Tasa, LIe
MPUHUMAIOT TO ITOJIOKEHKE, KOTOPOE CBOMCTBEHHO UM Y B3POC-
JION XEHIIUHBI.

Y HOBOpPOXJIEHHOI A€BOYKM B IPYJIHOM BO3pacTe U B Mepu-
o paHHEro AeTcTBa (mo 3 JIieT) MaTKa MMeeT LMJIMHAPUYC-
CKylo (opMy, ymJjolleHa B IlepeaHe-3aJHEM HaIlpaBJIEeHUU.
B nmepuon BTOoporo mercrBa MaTKa CTAaHOBUTCSI OKpYIJIOW, ee
JIHO paciuupsercs. B moapocTKoBoM Bo3pacTe MaTKa CTAaHOBUT-
cs TpyLIeBUAHOM. DTa (popMa coxXpaHsSIETCS U Y B3POCIOM KEH-
wuHbl. JIMHA MATKK Y HOBOPOXIEHHO# nocturaer 3,5 cm (°/,
JIJIMHBI COCTaBJISIET 1Ielika), K 10 romam oHa yBeJIMYMBAETCS 10
5 cM, B IOHOIIECKOM BO3pacTe — JI0 5,5 c¢Mm, a y B3pociioi
JKEHIIMHBI JJINHA MAaTKK paBHa 6—8 cM. B mepuoa BToporo aet-
ctBa (8—12 neT) AAWHBI Telna W MIEMKW MATKW ITOYTH OJMHAa-
KOBBHI. B MompocTKoBOM Bo3pacTe MIMHA Tella MaTKK YBEJIUIM-
BaeTCsd, a B IOHOLIECKOM BO3pacTe JOCTUIAeT 5 cM.

240



Macca MaTKM BO3pacTaeT BHadaje MEIJICHHO, a 3aTeM ObI-
CTpo. Y HOBOPOXIEHHOM Macca MaTKM paBHa 3—6 T, B TTOAPO-
CTKOBOM Bo3pacte (12—15 net) mpumMepHo 16,5 r, a B 10HO-
meckoM Bospacte (16—20 met) — 20—25 r. MakcUMalbHYIO
Maccy (45—80 r) matka umeeT B Bo3pacTe 30—40 seT, a mocie
50 neT ee Macca MOCTENEHHO YMEHbIIIAeTCs.

Kanan 1meiiku MaTKd y HOBOPOXIEHHOM NeBOYKU IIUPO-
KU, OOBIYHO CONEPXKUT CAM3UCTYI0 MPpooOKy. Cnusucras obo-
JIoYKa MaTKM o0OpasyeT pa3BeTBJIEHHBIE CKJIAAKU, KOTOpbIe K
6—7 TomaMm criaxumBaioTcs. MaTouyHBIe Xexe3bl HEMHOTOYMC-
JICHHBbIE, OIHAKO MO0 Mepe YyBeJIWYeHUs BO3pacTa IEeBOUYKU MX
KOJINYECTBO YBEJIMUYMBAETCSI, CTPOCHUE YCIOXHSETCS, a K Te-
pYoy MOJOBOTO CO3pPEBaHUSI OHU CTAHOBSITCS Pa3BEeTBICHHBI-
Mu. MpblledHast 060704Ka MaTKu, cjiabo pa3BuTast y HOBOPOX-
NIEHHOM NeBOYKHU, YTOJIIAETCS B MPOIecCCe PocTa MaTKU, OCO-
O6eHHO Tocie 5—6 Jrer.

Y HOBOPOXIEHHBIX NEBOYEK MaTKa HaKJIOHEHa KIIepeau.
Ileiika MmaTKu HampaBjieHa KHU3Y U K3aau. PacronoxeHa mar-
Ka BBICOKO, BBICTYIIAET Hajl JOOKOBBIM CUM{H30M. CBA3KM Mar-
KU cyabble, B CBSI3U C YeM OHa JIETKO CMEIIAETCs] B CTOPOHHBI.
ITocne 7 met B OKpY>XKHOCTA MaTK! U MEXIY JUCTKAMU €€ IIU-
DPOKUX CBSI30K TOSIBJISIETCS] OOJIbIIOE KOJIUYECTBO COENUHUTEb-
HOU 1 XupoBoit TkaHu. ITo Mepe yBeanueHUsT pa3MepoB Ta3a U
B CBSI3M C OMYCKaHWEM PACTIOJIOXKEHHBIX B HEM OpraHOB MaTkKa
TOCTEIIEHHO CMeEIaeTcsl BHU3 M 3aHUMMAaeT B MOAPOCTKOBOM
BO3pacTe TOJIOXKEHUE, CBOWCTBEHHOE 3TOMY OpraHy y IoJio-
BO3pEJION KEHITMHBI. B TOXWIOM 1 CTapuecKoM BO3pacTe B CBI3U
C YMeHbIIIEHUEM XHUPOBOI TKaHU B MOJOCTH MaJoro Tasza Moj-
BIDKHOCTh MAaTKU YBEJIUYMBACTCS.

MarouHble TpyObl Y HOBOPOXKACHHON AeBOYKU U30THYThIE U
He coIpuKacaloTcs ¢ IMuYHUuKaMu. B repuop nmojgoBoro co3pena-
HUS (B MOAPOCTKOBOM BO3pacTe) B CBSI3M C POCTOM MAaTKH, €
IIAPOKHUX CBSI30K U YBEIMYEHUEM TOJOCTU MaJIOTO Ta3a MaTo4u-
HbIE TPYObI TEPSIIOT U3BUJIMCTOCTD, OIyCKAIOTCS KHU3Y, TPUOIU-
KalTcd K IMYHUKaM. JITnHa MaTo4YHOM TpyObl Y HOBOPOXKAEH -
HOI1 paBHa MPUMEPHO 3,5 CM, B MEPUOJ MTOJOBOTO CO3pEBaHMS
OBICTPO YBEAMYUBAETCS. Y TTOXWIBIX XKEHIIIMH CTEeHKM MaTOYHOM
TPYObI PE3KO MCTOHYAIOTCS 3a cYeT aTPpO(PUU MBIIIEYHON 000-
Jiouku. CKIaAKU CIU3UCTON O00JOUKHU CIJIa’KMBAIOTCS.

Brnaranuiie y HOBOPOXIEHHOU 1eBOUYKM KopoTKoe (2,5—3,5
CM), IyrooOpa3HO U30THYTO, TIepeHsIsI CTEHKa KOpoue 3aaHei.
HuxHuit ornen Biaranuina obpailleH Krepeau. B pesynbrare
MPOJOJIbHAS OCh BJlarajiviia C OCbl0 MaTKM 00pasyeT Tymoiu
yToJ, OTKPBITHIA Knepeau. OTBepcTre Bhaaraiuina y3koe. Jo 10
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JICT BIIATaJIMINE W3MEHSIETCS MaJio, OBICTPO pacTeT B ITOX-
POCTKOBOM BO3pacTe.

Y HOBOPOXIEHHOI JTOOOK BBIMYKJBIA, OOJbIINE TOJOBbIE
ryobl phIXJble, KaK Obl OTeuHble. MaJible I0JIOBbIE T'yObl ITPU-
KPBITHI OOJBIIUMM ITOJOBEIMU TyOaMM He MOJIHOCThIO. Ilpen-
JBepUe Biarajuiia IiyooKoe, OCOOEHHO B MepeaHeil ero ya-
CTU, TIe HAXOOMWTCS HAPYKHOE OTBEPCTHUE MOYEUCITYCKATEIb-
Horo KaHaja. IlpennBepue Biarajauiia B 3aAHe TPeTU OTpaHU-
YeHO OOJBIINMU MOJIOBEIMU Ty0aMu, a B MEPEeTHUX OTIACIaX —
MaJibiMu. JleBCTBeHHas IieBa IUI0THas. 2KeJie3bl mpeaaBepus y
HOBOPOXIEHHOI pa3BUTHI CJ1a0o.

MoueucrycKkaTeJbHbII KaHaJI Y HOBOPOXIECHHOW NeBOYKU
UMeeT IJIMHY 2,3—3 cM, OTHOCHUTENIbHO IIUPOKUI, B HUXHEN
4acTW W30THYT, oOpa3yeT TYIOM yToj, OTKPBHITHIA KIIepemau.
MprimeyHass 000109Ka KaHajda U ChUHKTep (HapyXHBINM) MO-
YeHrcIycKaTeIbHOrO KaHaia (GOpMUPYIOTCS B JETCKOM BO3pa-
cre (k 12—13 romam).

Bomnpocs aJd MOBTOPEHUS U CAMOKOHTPOJIS:

1. HazoBuTe (hyHKIMU, KOTOPbI€ BBIMOJHSIOT SUYHUKU. [He SMUHUKU
PAaCTIONIOXEHBI?

2. HazoBuTe yacTu MaTOuHOM TPYyOB! M MaTKU. Kakyio pyHKIIVIO BBITTOTHSI -
€T MaTKa B OPraHU3Me XKEeHIINHbBI?

3. Kakue cBSI3KM MMEIOTCSI Y MATKHM, TIe MO OTHOIIEHUWIO K MaTKe OHU
pacriojaralorcsi?

4. Yxaxure, BbIBOAHbIE TIPOTOKU KaKUX XKeJie3 OTKPBIBAIOTCSI B MPEIBe-
pue Biaranuiia. Ime st Xeyie3bl pacnoiararorcs?

[Tonosbie KieTku. CriepMaTOreHe3 M OBOTeHE3

My)KCKl/le MOJIOBbI€ KJIETKH — CIIEpMATO30MabI, IIPCACTAaBJIA -
0T co00i1 CBOEOOPA3HO YCTPOEHHbIE MOABUXHBIE KIETKU AJIU-
HoW okosio 70 MkMm. Kak U Bce Ipyrue KJETKU, CIIepMaTO30M
UMeeT SApO, LUUTOIUIa3My C €€ OpraHeJlaMu U KJIETOUYHYIO
MeMOpaHy. Y criepMaTo3ouja pa3indyaioT OKPYIIYI0 20108Ky W
TOHKUU NJIUHHBIA x6ocm. ['0710BKa CONEPXUT SIIPO, BOEpPEIU
KOTOPOrO pacmoJioxkeHa CTPyKTypa, MOJIyduMBIasi Ha3BaHUE
akpocoma. AKkpocoMa nmeeT Habop HEepMEHTOB, KOTOPhIE CIO-
COOHBI PACTBOPSITH O0OJIOUKY SIMIIEKIETKU TPU OIIOAOTBOPE-
HUU. XBOCT CIIEPMATO30MJa COIEPKUT COKPATUTEIbHbBIE BJie-
MEHTHI (My4yku HdudpusI), obecneuymBamplle IBUKEHUE CIiep-
mato3ouaa. [Ipu MPOXOXIEHUU MO CEMIBBIHOCSIIUM MYTSIM K
criepMaTo30uaaM M00aBISIIOTCS XXKUAKNAE CEKPEThI MOJOBBIX XKe-
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JIe3 — CEMEHHBIX Iy3BIPbKOB, TPEACTAaTeIbHON U OyIh00OypeT-
palibHBIX kenne3. B pedynbrate obpasyeTcs Xuakast cpeia, B KO-
TOPOM HAXOAATCS CIIepMaTO30uAbl, — 3TO cniepma. ITpomomku-
TEJIbHOCTD XXM3HU Y OIUIOAOTBOPSIONIAs. CIIOCOOHOCTD CIIEPMAaTO-
30MI0B YeJIOBEKa COCTABJISIET OT HECKOJbKHUX 4YacOB JO ABYX
CYTOK.

ZKeHcKue T0JI0BbIE KJIETKM — SIIEKIETKA, UMEIOT JThaMeTp
mo 150 mxwm. ditekineTka nMeeT OKpymIyio ¢opMmy, OHa comep-
KUT SIIPO, OOJIbIIOE KOJWYECTBO IIMTOIIA3Mbl, B KOTOPOU
IMIOMMMO KJIETOYHBIX OpTaHe/I MMEIOTCS OeIKOBO-JUITMIHbBIC
BKJIIOUEHUSI (3KEJITOK), TJIMKOTeH, HeOOXOAUMBIC i1 MMUTAHUS
SAULEKIIETKHU.

B opranusMe uyeyioBeka B CBSI3U C BHYTPUYTPOOHBIM pa3BU-
THEM 3apojblllla M IMMTAaHUEM €ro 3a CYeT OpraHu3Ma MaTepu
OTIajla He0OXOAUMOCTh B CO3IaHUU OOJIBIIMX 3aI1acOB KEJITKa
B siiniekierke. [1oaTomy B IMTOIIIa3Me SMIIEKIESTKY XKEHITUMHBI
COJIEPKUTCST HEOOJTBIIIOE KOJUYECTBO XKEJITOYHBIX U YIJIEBOIHBIX
BKIIIoYeHnii. CBOM 3arac NMuUTaTeJbHBIX BEIIECTB SHIIEKIIeTKA
OOBIYHO pacxodyeT B TedeHue 12—24 yacoB mocjie OBYJISILIUU.
Eciu omnomoTrBopeHMe He HACTymaeT, SIMIEKJIeTKa 4epe3 3TO
BpeMsI morubaer.

AituexkyieTka yesioBeKa UMEET JIBe MOKpPbIBalIIUe ee 000-
nouku. KHyTpu HaxomuTcsl yumosemma, KOTOpasl SIBIASETCS
LIUTOILIa3MaTUYeCKO MeMOpaHoil ailekaeTku. CHapyXu OT
LIMTOJIEMMBI pacIiojiaraeTcsl CJIOM TaK Ha3bIBaeMBIX hoaau-
KYAAPHbIX KAemok, 3allUINalolIuX SHIEeKJIeTKY M 00Jamaro-
II1X TOPMOHOOOpa3ytoeil GyHKIMeid, — BBIAEISIIOT 3CTPO-
TeHBbI.

PasBuTie noJIoBbIX KJIETOK ITPOUCXOJUT B TMTOJTOBBIX XKeJie3ax:
CIIEPMATO30MA0B — B SIMYKAX MYXUYUHBI, SAIEKIIETOK — B SIUY-
HUKaX XeHIIUHBI. LIUKI pa3BUTHUS CIIepMaTO30MI0B Ha3bIBAIOT
CIIEpPMAaTOTeHE30M, LMK Pa3BUTHUS INIIEKIETKI — OBOT€HE30M
(ot nar. sperma — cemsi, ovum — IO, genesis — pa3BUTHE).

Pa3BuTHne MoJIOBBIX KJIETOK 3aKAHUYMBAETCS TOTOBHOCTBIO MX
K OIUIOJOTBOPEHUIO (CIMSHUIO) M JajibHEIIeMy 00pa30BaHUIO
3apoabiiia. [ToaAroToBIeHHOCTh MYXKCKOM M XKEHCKOM MOJOBBIX
KJIETOK K OIUIOJOTBOPEHMIO 3aKJII0YaeTCs He TOJIbKO B IIPHUOO-
peTeHnu crerprIecKux ocooeHHOCTe! cTpoeHus. B mporiecce
crepMaToreHe3a U OBOTreHe3a IIPOMCXOIST CIOXHbBIE IIpeodpa-
30BaHUSI MPEAIICCTBEHHUKOB H MOJOABIX ITOJOBBIX KJICTOK.
B pesynbraTe cBocoOpa3HOTO KIJIETOUHOIO AeJIeHUs — Meiio3a
B CIIEpMATO30MIaX U SUIEKJIEeTKEe HaOII0MaeTCs YMEHbBIIEHNUE
(penyKius) KOITU4eCTBa XPOMOCOM OT 080iiH020 (OunaoudHo20)
10 2anaoudnoeo (odunaproeo) nx Habopa. BMecTo oOb19HOTO 1151
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BCEX JIPYTMX KJIETOK 4YejoBeKa AUIUIOUAHOTro Habopa B BUIE
46 XpOMOCOM B KaXIOW ITOJOBOM KJIETKe (CIIepMaTO30MIax,
SINLEKJIETKE) UMEETCs MO0 OAMHApHOMY Habopy — mo 23 xpo-
MOCOMBI.

Cnepmarorene3s. CriepMaTo30Uabl 00Pa3yIOTCs y YeJ0BEKa B
T€YeHUEe BCEro akKTUBHOTO Mepuoja XU3HU MYyxXUuMHbI. [Ipo-
JIOJKUTEIbHOCTh Pa3BUTUSA U (POPMUPOBAHUS 3pEJIbIX CIIepMa-
TO30UJ0B M3 UX MPEILIECTBEHHUKOB — CHEpMamoeoHued co-
cTaBisieT okojio 70—75 cyToK. DTOT MpoliecC MPOUCXOIUT B
M3BUTBIX CEMEHHBIX KaHajibllax siudka. BHauane criepmaroro-
HUM, OOIIIee YMCIO KOTOPHIX B OTHOM SIMUKE AOCTUTaeT 1 MIIpA.,
WHTEHCHUBHO Pa3MHOXAIOTCs, NEJSITCS MUTOTUYECKUM MYTEM.
ITpu 5TOM yBeIUUMBAETCS KOJIMYECTBO HOBBIX KJIETOK — CIep-
MaToroHui. B ganbHelilieM yacTb cIepMaTOrOHUN COXpaHsIeT
CIMOCOOHOCTD K JICJICHUIO U TOJAepXUBAeT momnyasiuio. Jdpy-
rue CrepMaTOrOHUM ellle ABaXIbl AessaTcs B ¢opMe Meliosa.
B pesynbrate u3 Kaxaoil Takoil cepMaTOTOHUM, MMeEIOIIei
JUTLIOUAHBIA — OBOWHON Habop (m=46) xpomocoM, 0Opasy-
ercst 4 cnepmamuodsl. Kaxmast U3 aTux ciepMaTuj Mojay4yusa ram-
JIOUIHBIN (oguHapHBI) Habop xpoMocoM (n1=23). CnepmaTu-
JIbl TTIOCTETNIEHHO MPEBPAILAOTCs B cnepmamo3oudst. B aToM ci1ox-
HOM Ipoliecce MPOUCXOAUT MepecTpoiika CTPYKTYp B cliepMa-
TUJAX, OHU Y/UIMHSIIOTCS, Y HUX (OPMUpPYETCS YTONIIeHHAas
roJIOBKa YU TOHKMH JUTMHHBIM XBOCT. Y BEPXYIIKU, TOJOBKU CIlep-
MaTo3ouaa oopa3yeTcsl yIJIOTHEHHOE TeJIblle — aKpocoma, CO-
nepxkaiiasi hepMeHTbI, KOTOpble MPU BCTpeue ¢ XKEHCKO# Mo-
JIOBOM KJIETKOU (SIMLIEKJIETKOM) pa3pylIaloT €€ 000JI04YKYy, YTO
BaXKHO JJIsi MPOHUKHOBEHUS CIIEpMaTO30Mlla BHYTPb SHILIEK-
neTku. [1py HegOPa3BUTUU WU OTCYTCTBUU aKPOCOMBI CIIep-
MaTo30UJl HE CHOCOO0EH MPOHUKHYTh B SHILIEKIETKY U OIJIO-
JIOTBOPUTH €e.

ChopMmupoBaBiIdecs criepMaTo30Uabl MOMaaal0T B MPOCBET
CEMEHHBIX KaHaJIbIIeB INYKA U BMECTE C KUIKOCTbIO, BbIICIISI-
€MOIl CTEHKaMU KaHaJIbleB, MOCTeNIEHHO MPOJIBUTal0TCs B CTO-
POHY TIpUJaTKa siMuKa, KOTOPBIN CIYXHUT TakKXKe pe3epByapoM
st criepMato3ouaoB. KosiauuecTBo o0pas3ymlmMxcsi crep-
MaTo301a0B orpoMHo. B 1 M ciepMmbl conepxkutcs 10 100 MiH.
CMepMaTo30MJ0B. DTO MOJABUXHbBIE KJIETKU, CKOPOCTh UX MPO-
JBUXKEHMS 110 KaHAJIbLIaM COCTaBJISIET OKOJIO 3,5 MM B MUHYTY. B
JKEHCKUMX TIOJIOBBIX MYTSIX CIIEPMAaTO30UIbl COXPAHSIOT XU3HE-
CNOCOOHOCTh B TeueHue 1—2 cyrok. OHM JBUXKYTCS 3 CTOPOHY
SMIEKIETKN, YTO OOYCIOBIEHO XEMOTAKCUCOM.

Osorene3. fAifliekeTK, B OTIMYME OT MYXCKHUX ITOJIOBBIX
KJIETOK, Pa3MHOXAalOTCs, YBEJUUUBAIOTCS B KOJUYECTBE Yy 3a-
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pPOJBIIIEH, TIJIOAOB XKEHCKOTO MoJia, T.€. KOTAa IUIOA HaXOIUTCs
ele B yrpode matepu. Ilpu aToM 00pa3yloTcsl TaK Ha3blBaEMble
npumopouanvhsle GoiIuKyabl, PACIIOIATAIONINECs B TTyOOKMX
CJIOSIX KOPKOBOTO BelllecTBa sudyHuKa. Kaxaplii Takoi mpuMop-
IUATbHBINA (OJUTUKYJT COAEPXKUT MOJIOIYIO KEHCKYIO TOJIOBYIO
KJIETKY — 0020HUI0, OKPYXEHHYIO OTHUM CJI0eM (DOJUTUKYJISIP-
HBIX KJIeTOK. OOrOHMM MHOTOKPAaTHO MUTOTUYCCKU HEIISITCS,
MpeBpallasiCh B ooyums. nepgozo nopsdka (IepBUYHBIC OOIIM-
ThI), KOTOPBIE COXPAHSIIOTCS B IMYHUKE IE€BOYKH BIUIOTH IO €€
MOJIOBOTO co3peBaHusi. K Havamy mosoBOro co3peBaHMs B I -
HUKax uMeeTcst oKoo 300 Thic. MepBUYHBIX 0OIIMTOB. [lepBuy-
HbI€ OOIIUTHI AUAMETPOM 0Koyio 30 MKM KaXXIbIii BMECTE C OK-
PYXaIOIIMMU €T0 IBYMS CIIOSIMU KJIETOK (DOJUTMKYJISIPHOTO DI -
TeJUst 00pa3yIoT nepsuuHble POAIUKYNbL.

V neByliiek B IepHOL TTOJIOBOTO CO3PEBaHUS U Y TTOJIOBO3pe-
JIBIX KEHIIWH OOJBIIMHCTBO IIEPBUYHBLIX OOLUTOB ITOTHMOACT.
B TeueHme XKMU3HM KEHIIUHBI CO3peBaloT ToJbKo 400—500 aii-
LIEKJIETOK.

B mporiecce co3peBaHMS TTEPBUYHBIN OOLIUT MPOXOIUT CTa-
IUW Melo3a. B pesynbTare MeiOTHUYECKOTO AeJIeHUs o0pa3yercs
8MOPUYHbIIL 00YUmM, UMEIOLIINNA yXXe ONWHAPHBINA (raraiouIHbIN)
Habop xpoMocoMm (m=23), 1 MaJIecHbKOE, TaK Ha3bIBaeMoOe 10-
AspHOe meavye, ¢ TaKUM Xe (1m=23) Habopom xpomocoM. [lpu
5TOM TIepBUYHbIC (DOJUTMKYJIbI TPEBPAIIAIOTCSI BO 6MOPUUHbLE
gonnukynvl. BHYyTpU Takux (OJUIMKYJIOB HaKarjuBaeTCs >KUJI-
KOCTb, a BOKPYT KaXXIOTO0 BTOPUYHOTO OOLHUTa 00pa3yIOTCs ABE
00O0JIOUKMN — yumosemma u caoi oaruxkyaapuolx kaemok. Ta-
KM o0pa3oM, BTOPUYHBIN (DOJIUKYJ MpeBpalllaeTcsl B ny3bvip-
yamowlil {co3pesuiuil) @oarukya, 3aOJTHEHHbIN QOITUKYISIPHON
KUIKOCTBIO.

AduaMeTp 3pesioro Iy3bIpyaToro (oJIuKyjda TOCTUTaeT
1 cM. Y mosioBo3pesiolt XXeHIIUHBI OTHOBPEMEHHO CO3pEeBaeT
1 unu pexe 2 ¢onukyna. OcraibHble pacTyllue B 3TO Bpe-
Ms1 (OJUIMKYJIBI ITOABEPraloTcsi 00paTHOMY pa3BUTUIO — ami-
pesuu. Ha MecTe rmbenn TakKWxX HETO3PEBIINX W IMOTMOIINX
G OJUTUKYIOB OCTAIOTCS CTPYKTYpPHI, MOJYYMBIINE Ha3BaHUE
aTpPETUYECKUX TeJl.

OByJsIUsS 1 MEHCTPYaJIbHBIN MK, CO3pEeBIINN ny3bipuametil
goanruxys (I'paachoB my3bIpeK) B OMHOM WJIM OPYTOM SIMUHUKE
MPUIIOTHUMAET €0 ITOKPOBHBIN 3MMUTENIN, pa3pbeiBacT ero. [1pn
3TOM STUIEKJIETKA (BTOPMYHBINA OOLIMT) BBIMAAaeT B OPIOIIMH-
HYIO IOJIOCTH TeJIa BO3JIE OPIOULIHO20 OMEepCMUs MAMOYHOL Mpy-
ovt. TIpolecc pa3pbiBa Mmy3bIpyaToro (pOJUIMKYJIa U BbITTaAeHUS
W3 HETO SMIEKIJIETKHU TTOAY4YrJI Ha3BaHUE 08YALUlU.
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Ha Mecre nomHysBIero GoivMkKyna u3 ero ¢hoIuKyISIpHBIX
KJIETOK 00pasyeTcs Jceamoe meno, KOTOPOE CIYXKUT BPEMEHHOM
JKeJIe30i BHYTpeHHEeH cexpelnu. ['opMOH XenToro Tena {npoeec-
mepoH) 3allepKUBaeT ciaeaylollyo oBysuuio. [loa BausHueM
IporecTepoHa (ropMoHa KEJITOTO TeJia) YTOJIIACTCST CIM3UCTas
000s104Ka MaTKW, KOTOpasi MOATOTaBJIMBAETCS K BOCTIPUSITUIO
OILIOAOTBOPEHHOIM AiilieKaeTkH. Eciu omnomoTBopeHre Silliex-
JIETKU HE MPOUCXOIUT, Jceamoe meao {MeHcmpyanibHoe) 4epe3
12—14 nHeil momBepraeTcs oOpaTHOMY pa3BUTUIO, €TI0 TOPMO-
HooOpa3oBaTebHasA (YHKLMS MNpeKkpalaeTcs. B cBsi3u ¢ aTum
CcIM3ucTast 000JI09Ka MAaTKM OTTOPIaeTcsl, pBYTCSA €€ KpOBEHOC-
HBIE COCYyAbl, HACTYIIA€T KPOBOTCYCHUEC, KOTOPOEC MPUHATO Ha-
3bIBaTh MeHcmpyanvHoim. OuepeaHass MEHCTpyalus IIPOMCXOIUT
B cpeiaHeM uepe3 Kaxabie 28 mHeii. [lepuoa ot mepBoro aHs
MpeAblaylleil MEHCTpyalluyd 10 MepBOro AHS Cleaylollei mpu-
HSITO Ha3bIBaTb MEHCMPYAAbHbIM {08aPUANLHO-MEHCMPYANBHBIM)
yuraom (puc. 66). IponoIKUTENbHOCTh MEHCTPYAJIBHOTO 1IUKJIA
WHIVBUIYyalbHAsI, MOXET HaXOOUTbcs B mpeaenax ot 21 mo 30
nHeit. HaumHaeTcss MeHCTpyalus y AeBOYEK B IIEPUO TIOJOBOTO
cospeBanus (11—16 net) u npomokaercsa 1o 40—50 ner. Cpen-
HsIsSl TIPOIOJ/DKUTENIBHOCTh MEHCTpYyallMu 2—3 CYTOK — 3TO MeH-
cmpyanvHas gasa. B caenyollyto 3a Heil HoCmMeHCmpyantbHYHO
¢hazy 1o BIMSTHUEM TOPMOHA 3CTPOreHa BOCCTAHABIMBACTCS CITH-
3ucTast 000JI0YKa MaTKU (IHAOMETpuUit). 3aTeM, ¢ 14—I15-ro nHS
OT HayaJla MEHCTpYyallMi, C MOMEHTA OBYJISILIUM, HACTYIIAET IIpeI-
MEHCTpyajibHas (aza, B TeUeHUE KOTOPOU ciau3ucras o00Jou-
Ka MaTK{ CHOBA FOTOBUTCS IPUHSATH OIIOAOTBOPEHHYIO SIMIIEK-
JIETKY.

Ecnu siiuexiaeTka oruiogoTBOPSIETCS. U HACTyMNaeT OepeMeH -
HOCTb, TO Ha MECTE JIOITHYBIIEro ITy3bIpYaToro (oJIuKysa
obpasyeTcsl KpynHoe, 0 5 ¢CM B AUaMeTpe, XKeJToe Teo Oepe-
MeHHOCMU. DTO XENTOoe TeJIO CYIIECTBYET B TeueHre 6 MecsIIeB,
BBITIOJIHASA BaXXHYIO S9HIOKPWHHYIO Q)yHKLlI/IlO, 3aTeEM IIOJBEP-
raeTcss oOpaTHOMY Pa3BUTHIO.

[ImanenTta

ITocne omnogoTBopeHUsT (CAUSHUS KEHCKOM U MYXCKOU
ITOJIOBBIX KJIETOK) BO3HUKAET HOBBIA OpTaHM3M — 3apOIbIl,
KOTODPBI B TeueHHe 9 MecsleB (10 caMOro poXIeHUsI) pa3BU-
BaeTCS BHYTPUYTPOOHO, HAXOAWUTCH B IOJOCTU MaTKW, B €€
CJIM3UCTOU 00O0JI0UKE.

CBs13b pa3BUBaIOLIETOCS 3apojbiiia (M1ojaa) C OPraHUu3MOM
MaTepy OCYIIECTBIISIETCS IIOCPEACTBOM BHE3apOIBIILIEBOTO Opra-
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17 24 25 2%

Puc. 66. OBapnanbHO-MEHCTPYANBHBINA LIMKIT:

I — meHcrpyanbHas, Il — moctmeHcTpyanbHas, [II — npenmMeHcTpy-
anmbHas daspl; 1| — MpUMOpAMANbHBIN (OUTUKYI B SIMYHUKE, 2 — TEPBHU-
Hble (pactymue) dommukyasl, 3 — 3pensiii (I'paadoB) domnukyn, 4 —
OBYJISILIASI, 5 — 3KeJNTOe TeJI0 B CTaAuM paciiBera, 6 — oOpaTHOE pa3BUTHE
KENTOro Tejia, 7 — TmepemHsis AoJst tunodusa, 8§ — 3amgHss 10Js Tunodusa,
9 — omnonorBopenue, 10 — xenroe Teno 6epemeHHOCTH, 11 — WMITIAHTHU-
POBaHHBIN 3apOJBIILL.

Crpenkamu nokazaHo aeiicteue ¢osnurponuHa (PCI) Ha pactyliue
dosmukynel, morporimHa (JII) — Ha oByJsILMIO U 0Opa3oBaHUE KENTHIX TEl,
nponaktuHa (JITT) — Ha chopMuUpoBaHHOE XEITOe TeIO0, AEHCTBUE 3CTPO-
reHa (3), CTUMyIMpyIOIiee POCT SHAOMETPHUS, Ha MaTKy (TOCTMEHCTpPYasb-
Hast win nponucdepatuBHas ¢asel), nporecrepoHa (IIr) — Ha sHEOMeETpUMIA
(mpenMeHcTpyasibHast (ha3a)

Ha — naayenmst. Yepes mialleHTY MIPOUCXOIUT CHAOXeHMEe 3a-
poabllia MUTaTCJIbHbBIMN BEIECCTBaAMM U KUCJIOPOAOM. HﬂaLleHTa
TaK:Ke 3alllMIIAeT 3apOAbIIl OT UyKEePOIHBIX BellecTB. B To Xe
BpeMs uepe3 IJIALIEHTY B OPTaHM3M 3apOJbIla MOTYT MPOHU-
KaTb HEKOTOPBIC JICKAPCTBCHHBIC IIpEIiapaThbl, aJKOIoJib, HU-
KOTHH, HApKOTUKHM, OKa3bIiBalOUIIME€ Ha 3apOoAbIll BPCIHBLIC,
Jaxe TyOMTeNIbHbIE BO3JEHCTBHUSI.

IInamenTa nMmeet popmy aucka nuameTpoM okoJio 20 cMm u
TOJIIMHON OKOJIO 5 CM, IPUKPEIUJIEHHOTO K CTeHKE MOJIOCTH
MaTKH.
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[TnanieHTa o6pa3yeTcs 3a cueT paspacrarolerocsi mpogooaac-
ma, KOTOpbIi MpeBpallaeTCs B 80pCUHUAMbLIL (8emMBUCTbLIL) XO0-
PUOH, ITO 3apodviiiesds, UV NA0OHAs, YACMb NAAYEHMbL, U 3a
CYeT YTOJIILIEHHOW CIIM3UCTON 000J0UYKM MAaTKU — DHIOMETPMUSI:
9TOMAMEPUHCKAs, MAMOYHAs Hacmb naayenmel. B inaleHTe Ma-
TepPUHCKasi KPOBb M KPOBb 3apojbliia (Ioaa) MpoTeKaroT Mo
pa3HbIM COCyIaM M He CMellInMBatoTcss. MaTepuHCcKasi KpOBb OMbI-
BaeT BOPCUHKU XOPUOHA, 2 KPOBEHOCHBIE COCY/IbI 3apO/ibllia pa3-
BETBJISIIOTCSI B BODCMHKAX XOpUOHA.

OO01asi MOBEPXHOCTh BCEX BOPCUMHOK XOPUOHA JOCTUTAET
7 M* Mexay KpOBbIO MaTepy M 3apojiblllia HAXOAUTCS TaK Ha-
3bIBa€Mblii TeMOXOpPUAIbHbBII Oapbep, 0O0pa3oBaHHBIN IHIOTE-
JIVEM COCYIIOB, a TaKXe pa3fesiiollUMU 3TU COCYIbl TKAHSIMU
BOPCUHOK XOpUOHA.

Temoxopuanvhoiii 6apbep BBHIMIONHSET OYEHb BaXXHble (PyHK-
uuu. Yepes Hero mMporMcXoauT ra3000MeH MEXIY KPOBbIO MaTe-
P4 U TJI0na, TPAHCIOPTUPYIOTCS TUTATENIbHbIE BellleCTBa OT
MaTepu K TUIOAY U MPOAYKTbl OOMeHa BellleCTB B MPOTUBOIO-
JIOXXHOM HarpaBjieHUuU. ['eMoxopuanbHblii 6apbep BBIMOJHSIET
TakXKe 3allUTHbIe (DYHKIIMU.

CBs3b MJIALIEHTH C OPraHM3MOM 3apoibliia (IJI04a) Mpo-
HUCXOIUT C MOMOIIBIO NYHOYHORO0 KAHAMUKA, B KOTOPOM MPOXO-
JISIT KPOBEHOCHBIE COCY/IbI T1J10/a. DTO JBE MYMOYHbIE apTepuu,
HeCylllMe BEHO3HYIO0 KPOBb OT Ijlolla K TUlalleHTe, U OJHa My-
ToYHas BeHa, Mo KOTOPOi oboralieHHas KUCJIOPOJOM 1 MUTa-
TeJIbHBIMU BEIlIeCTBAMU apTepHuaibHasi KpOBb HANPABJSIETCS OT
IUIalEHThl B OpraHu3M Iuioga. KpoBeHOCHbBIE COCYIbl OKPYXKe-
Hbl 00Jafarouieil ypyrocTblo CTYIEHUCTON (CIM3UCTON) TKa-
HbIO, KOTOpas 3allUIaeT COCyIbl, MPEAOXpaHsIeT UX OT ClaB-
JeHusi. HecMoTpsi Ha JOCTATOYHO XOPOIIYI 3alllMIIEHHOCTb,
3apoblll U TIJI0J BECbMa YSI3BUMbI B MIEPUOJ] CBOETO Pa3BUTHS.
Bo BpeMsi BHYTpUYTpOOHOI XKM3HM 3apojblilia (IJoaa) ume-
I0TCsI TaK Ha3blBaEMbIE Kpumuueckue nepuodsl, KOTaa MOBbIIIE-
Ha YyBCTBUTEJIbHOCTb PAa3BUBAIOLIETOCS OpraHM3Ma K BO3JAeii-
CTBUSIM (haKTOPOB Pa3JIUYHONU MPUPOABI (AJKOT0JI0, HUKOTH-
HY, HApKOTUKaM, PEHTT€HOBCKOMY OOJIyYEHUIO U APYTUM, JaxXe
K JIeKapCTBEHHBIM IperaparaM). TakuMu HanboJjiee OlmacHbIMU
nepuoaaMu SIBJSIOTCS BpeMsl pa3BUTHUS MOJIOBBIX KJIETOK (0BO-
reHe3 U CliepMaToreHe3), MOMEHT CJIMSIHUS MOJOBbIX KIETOK —
OIJIONOTBOPEHNE, MMIUIAHTAIINS 3apoabina (6—7-¢ CyTKH dM-
OpuoreHesa), BpeMsl YCUJIEHHOTO pOCTa U pa3BUTUS FOJIOBHOTO
mo3zra (15—20-g Henenu 6epeMEHHOCTH), MOMEHT POXKIECHUS pe-
OeHKa.
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BO]'[pOCLI Pt NMOBTOPECHMUSA u CaMOKOHTpPOJIA:

1. OnuiMTe CTpOeHHE CIIepMaTo30Maa U SIHLEKIETKH.

2. YkaxuTe, B KaKMX OpraHax ¥ KaKMMM CIIOCOO0aMU pa3BUBAIOTCS MYXC-
KHE U XEHCKUE TOJIOBbIE KIESTKHU.

3. Ha kakux aTanax pa3BUTHUSI MY>KCKHX W XEHCKHX MOJOBBIX KJIIETOK B HUX
MOSIBJIICTCSI OAWHAPHBIN (TaruIOMOHBIN) Habop XpoMocom?

4. Kakoii mpoliecc B OpraHU3Me XEHIIWHBI Ha3bIBAIOT MEHCTPYaJbHBIM
LVKJIOM, B YeM OH 3aKioyaeTcs, U3 Kakux (a3 coctout?

5. OnuiuTe, U3 KaKUX CTPYKTYp 0Opasyercsl MjaleHTa U Kakue GyHKINN
OHa BBIMOJHSIET.

XKEJIE3bI, HE UMEIOHNIUE ITPOTOKOB
(OHAOKPNHHBIEZKEJIE3bI)

B opraHmusme 4enoBeKa, CIOXHO YCTPOCHHOM, C OOJBIIMM
KOJIMYECTBOM OPraHOB, BBIMTOJHSIIOIINX PA3IUIHbIC XXU3HEHHO
BaXHble (DYHKIMU, MUMEIOTCS ABE CUCTEMBI OOCCIEUEHMST MX
gesarelbHOCTU. OHA CHUCTEMa OCYILECTBIISIET PEryIsSIIni0 GyHK-
LM Yepe3 HEPBHbIE UMITYJIbChI, KOTOPBIE MTOCTYIAIOT OT Opra-
HOB U TKaHeil B MO3T M U3 MO3ra K OopraHaM U TKaHSIM. DTo
HepeHAs pecyAAYUs HCUBHEHHBIX (DYHKYUI OpTaHU3Ma, KOTOPYIO
BBITMOJIHSIIOT TOJIOBHOM Y CLIMHHOM MO3T U BBIXOASIIME U3 HUX
HepBbl. HepBHas cuctema peryimmpyet Takxke GyHKIIUU dHIOK-
PUHHBIX XeJie3 U BbIpaOOTKY UMW TOPMOHOB.

Hpyroit Bug peryasguuu GyHKOIWNA OpTaHOB M TKaHEeH — Ty-
MoOpaJibHasl peryJsiusi, OHa BBIMOJHSETCS C MOMOIIbIO OMO-
JIOTUYECKM aKTUBHBIX BEIIECTB — TOPMOHOB, KOTOPBIC BhIpa-
0aTbIBAIOT Jcene3bl, He umMeroujue NPomoKos8, NN S3HOOKPUHHbLE
acenesvl. Haykoit 00 3TMX opraHax, KOTOpbI€ Ha3bIBAIOT TAKXKe
Jcene3amu HympeHHell cekpeuuu, SIBJISIeTCS IHOOKpuHoao2usi (OT
rped. endon — BHYTPHU, crineo — BbIIENs10). [opmonbl (OT Tped.
gormao — TOOYXK/Ialo, IPUBOXY B ABMXXEHHUE) BBIICISIOTCS U3
9THUX OPraHOB — 3KeJie3 BHYTPEHHEW CeKpelMy HETTOCPEICTBEHHO
B KPOBb WJIU B TKAHEBYIO XKUAKOCTbD.

I'opMoOHBI, MOCTYNMUBIIIME U3 XeJIe3 B KPOBb, Pa3HOCITCS MO
KPOBEHOCHBIM COCY/IaM K OpraHaM U TKaH$M, IlIeé OHU OKa3bl-
BalOT OIpee/ieHHbIE ACCTBYS HA IIPOTeKalolIe B HUX OOMEH-
HbIe IIpoliecchbl. OpMOHBI y4acTBYIOT B PErYJISILIUM ITOCTOSH-
CTBa BHYTPEHHEM cpenbl {eomeocmasa), ooOMeHa BelecTB (0e-
KOB, XXHUPOB W YIJIEBOJIOB), BIMSIOT Ha pocT, AuddepeHIn-
POBKY TKaHE U pa3MHOXEHHE, MU3MEHSIOT IIPOHMIAeMOCThb
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KJIETOYHBIX MEMOpPaH M aKTUBHOCTb (pepMeHTOB. ['opMOHEI 0bec-
MEeYMBAIOT OTBETHYIO PEaKIIMIO OpraHM3Ma Ha U3MEHEHMST BHEIII-
HEW U BHYTPEHHEU Cpeabl.

Bce ropMoHBI, BBIAENSIEMBble YHIOKPUHHBIMU KEJIe3aMH,
001aga0T OOJIBIION OMOJOTMYECKON aKTMBHOCTBIO M CHELM-
(¢unuHocThIO. Kaxnplii rOpMOH JEUCTBYET Ha OINpeAcICHHBIC
KJIeTKM, TKaHU, OpraHbl, Ha MMPOTeKalolne B HUX (PU3MOIOTH-
yeckue mpouecchl (taba. 10). 'opMOHBI B opraHax M TKaHSX
ObicTpo paspywaioTcs. [loaTomMy mIsl MIMTEIHLHOTO AEHCTBUS
TOPMOHOB HEOOXOAMMO IIOCTOSIHHOE BBHIACICHUE UX B KPOBb, B
TKaHEBYIO XUAKOCTbh.

[To xapakTepy cBOero aeicTBus Ha KJIETKU U TKaHU, a TakK-
K€ 10 CBOEMY CTPOEHUIO BCE TOPMOHBI AESITCSI HA ABE TPYIIIHI.
l'opMoOHBI TIepBOIi TpyMIbl Gjaromapsi CBOei pacCTBOPUMOCTH B
KMpax JIETKO MPOXOAIT yepe3 MeMOpaHbl KJIETOK U BJIMSIOT Ha
CUHTEe3 0eJKOB. DTO CTepOUIIHbIE TOPMOHBI KOPKOBOTO Bellle-
CTBa HaJMOYEYHNKOB M TOPMOHBI IIIMTOBUIHOM Xeye3bl. ['op-
MOHBI BTOPOU TPYMIIbI, IUJIOXO PACTBOPUMBIE B XUpaxX, HE CHO-
COOHBI MPOHUKATh BHYTPb KJIETOK. DTU TOPMOHbBI B3aMMOE -
CTBYIOT C PELENTOPAaMM, PACHOJOXEHHBIMA Ha TTOBEPXHOCTHU
ki1eTok. K aToii rpymie oTHOCSATCS TOPMOHBI OETKOBOM MPUPO-
nbl, ITo cBOEMy CTPOEHUIO 3TU TOPMOHBI SIBJISIIOTCS OeKaMu
WM NEeNTUAaMU, MPOU3BOJHBIMM aMMHOKUCIOT (aApeHaluH,
[JIIOKaroH, OKCUTOILIMH, TECTOCTEPOH U JpYrue).

Knerku, cuHTe3upylomue OMoI0TUYeCK aKTUBHBIC Bellle-
cTBa (TOPMOHBI), UMEIOTCS TaKKe Y HEPBHOM CUCTEMbI, HAIIPU -
MEp B HEPBHBIX SIpax TMIIOTaliaMyca (IIoA0yropbsl IPOMEXKYTOU-
HOrO Mo3ra). OTU KJIEeTKM Ha3bIBAIOTCI HelUpoceKpemopHuimMU
KAemKamiu, OHU CUHTE3UPYIOT U BBIICISIIOT TOPMOHBI, KOTOPBIE
Ha3bIBalOT Helipocekpemom. HeiipocekpeTr mocTymnaeT B KPOBb
yepe3 CTEHKM KPOBEHOCHBIX KalMJUISIPOB, MPUJIEKAIIUX K HEP-
BHBIM KJIETKaM, MM BHayaje TPaHCIIOPTUPYETCs OT Tejia Hep-
BHOW KJIETKM IO €€ OTPOCTKY (aKCOHY) K HEPBHBIM OKOHYa-
HUSM, PaCIOJOXEHHBIM Ha KPOBEHOCHBIX KallMJUIsIpaxX. DHOO0-
KpPUHHOH yHKIIMEH 00J1aIaloT TAKXKE 0madenbHble 20pMOHO00pa-
3yloujue KAemku, pPacIiojaraloliuecs Cpeau SIIUTEINalbHBIX
KJIETOK, TTOKPBIBAIOIINX CIU3UCTYIO 000JIOYKY BHYTPEHHUX OpP-
raHOB, WM B COCTaBe SK30KPMHHBIX XXejie3. Takue oquHOYHEIE,
OTHEJIbHbIE SHIOKPUHHbBIE KIETKH MM UX TPYIIIbI, OTHOCSIIN -
ecs K Tak HazbiBaeMoil muddy3HON SHAOKPUHHON CHUCTEME,
MMEIOT pa3jiMuyHOe CTPOEHUE U PA3IMIHOE IMPOUCXOXKICHUE.
T'opMmoHbI 1M GY3HO pacooKeHHBIX KIETOK OKa3bIBalOT KakK
MECTHOE JIeICTBUE HA COCEOHME, PSIIOM PACIIOJIOXEHHBIE KIIeT-
KM, TKaH!, TaK 1 Ha o01Ire (pyHKIIMKM OpraHu3Ma.
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SBIIOKDHHHHE KeJjie3bl U UX rOPMOHBI

Taoauma 10

XKenessl BHyTpeH-
HEW cekpeuuu

Bbl}leﬂﬂeMble TOPMOHBI

[leiicTBue

Tunopus
a) TepemHsst HOJst

0) 3amHsIS DOJIST

ComaToTponuH

TupotporuH
[ponaxiim
MenaHoUTOTPONTUH

DoumTpormH

JltorporinH

l'opMoH, cTuMynupyto-
WA WHTEPCTULMAIb-
Hble 3HIOKPUHOLUTHI

AIIPEeHOKOPTUKOTPOTI-
HBIi TOPMOH

OKCUTOIUTT

Bazomnpeccun

CTumMymsiuus pocta KOCTeid.
Perynmupyer oOMeHHBbIe
TIPOIIECCHI.

Perynsuus dyHkumit
IIATOBUIHON 3XENe3bl.
Poct MonouHbIx xene3

M CeKpelusi MOJOKa.
CuHTEe3 MeJlaHWHa,
TIUTMEHTAIUST KOXM.

Y XeHIINH: CTUMYIISIIHS
oBOreHesa, pocra (osumm-
KYyJIOB, CEKPELUU 3CTPOre-
HOB U OBYJISILIUS.

Y MYX4YUH: CTUMYJISIIUS
pPa3BUTHS TIOJIOBBIX XKeJie3,
criepMaroreHes3a, BbIIelie-
HUS TIOJIOBBIX TOPMOHOB.
Y XEHIIWH: CTUMYJISLINS
OBYJISIIIUU, OOpa3oBaHMe

KENTOro Tena.
PazButrie u cospeBaHue

MOJIOBBIX KJIETOK, CeKpe-
LISl TIOJIOBBIX TOPMOHOB.
Y MyX4YUH: CTUMYJISILIUS
(DYHKIMI MHTEpCTULIMANB-
HBIX 9HIOKPUHOLIUTOB TO-
JIOBBIX KeJe3.

Perynsuust obpasoBaHust u

CEKpC€LUMU TIIMKOKOPTHUKO-
MO0B KOPblI HaAIMOYECYHUH-
KOB, MOOUIU3AIUS KU~

pa M3 XHUPOBOM TKaHU.
CokpallleHue MaTKu, YCH-
JIEHUE TOHYyca IVIAIKHX
MBIIIIL KeTyI0YHO-KUIIEeY -
HOTO TpaKTa.

Peabcopbuust Boabl B Mo-
YEUHBIX KaHalbllaX (aHTHU-
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XKenesbl BHYTpeH-
HeWl cexpeluuu

BblﬂeﬂﬂeMble TOPMOHBI

JleiicTBue

IIuToBUIHAS Xe-
esa

[MapamutoBuaHbIC
TMomxkenymouHas

HapgmoueyHuku:
a) Kopa

0) MO3roBoe Bellle-
CTBO

AvnyHuku

2KEJITOC TCIO

CeMEeHHHKHN
(s1uKkm)

TupokcuH, Tpuiton-
TUPOHUH, Homocoaep-
Kaliye TIMKOIPOTEUHBI

TupeokanblIUTOHUH
ITapaTTopmoH
Wucynmun. [mokaron
T'unpokopTu3oH

AJIBIOCTEPOH

AHJIPOTCHBI

AnpeHanuH, Hopajape-
HaJIMH (KaTeXOJIAMUHBI)

DCTpamnos, 3CTPOH

Iporecrepor

Tectoctepon

JINypeTUYeCKoe NeiCTBUE).
CocynocyxuBaioliee aeii-
cTBUE (MTOBBILIEHUE KPO-
BSTHOTO JaBJICHUST).
ObGecnieyeHune pocra, ym-
CTBEHHOTO U (DU3NIECKOTO
Ppa3BUTUS. CTV[MyJ'IﬂLlI/lﬂ
SHEPreTUYecKoro oOMeHa,

CUHTe3a OeJIka U OKUCIU-
TeJIbHOTO MeTabou3Ma

KUPOB U YIJIEBOLOB.
Perynsuus Merabonusma
Kajaeuus U docdopa.
Perynsaums merabonmsma
Kajibls U docdopa.
Perynsiimst oomeHa yrite-
BOJIOB.

Perynsimmst oomeHa yrite-
BOJIOB, OEJIKOB, XXUPOB.
Perynsiumnst ooMeHa MuHe-
pPaJIbHOTO M BOJIHO-COJIe-
BOTO pPaBHOBECHS.

CM. TOPMOHBI TIOJIO-

BBIX XeJle3,

CruMynsius oOMeHa Be-
LIECTB; BJIUSHUE Ha COCY-
IIbI, CepaLe.

Pa3BuTue monoBeIx opra-
HOB, BTOPWYHBIX TOJIO-
BBIX MPU3HAKOB, IMOJOBOE
TIOBEJICHNE.

[MonoBas nuddepeHuu-
poBKa y aMOpHoOHa.
TMoaroToBka cIM3UCTOIM
000JI0YKM MaTKU K UM-
IJIaHTalWKW 3apodbllia.
HopMmansHoe mporekaHue
OEepEeMEHHOCTH.

[MonoBas nuddepeHU-
pOBKa y 9MOpUOHA.
Pa3BuTtne mosnoBbIx opra-
HOB, BTOPWYHBIX IOJO-

BBIX IIPM3HAKOB, ITOJOBOC
ITIOBCICHHUC.
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Knaccudukanms u ctpoenue xejie3 BHyTPEeHHel ceKpenuu

DHIOKPUHHBIC XeJe3bl, UMeIoIe He OYeHb OObIINe Pa3-
Mepbl, 60raTo KpoBoCcHabXaeMble, PacIlojaraloTcs B pa3IMYHbIX
oTHenax Tena denoBeka (puc. 67). XKenesbl UMEIOT pa3IMyHOE
MPOUCXOXIEHUE, pa3IndyHoe cTpoeHue. B To Xe BpeMs xKejie3bl
00BEeINHSIET OOITHOCTh YYaCTHUS B OOMEHHBIX IIpolleccax, B Iy-
MOPAJIbHOM Pery/Isiiy XKU3HEHHO BaxKHbBIX QyHKUMA. I1o hyHK-
HUOHAJIBHBIM ITPU3HAKaM dHIOKPUHHEIE XeJIe3bl 00beTUHEHBI B
€IMHBIIA9HOOKPUHHbLI ANnapam.

Bce xene3pl BHYTpeHHEH CeKpeLMU MOApa3aeisioT Ha
3aBUCHMBIC OT (PYHKIIUU THITO(PH3a U HEe 3aBUCHUMBIC OT HErO.
K xenezam, 3aBuCSIIMM OT TMIIO(U3a, OTHOCITCS LIUTOBU/I -
Has kejie3a, KOPKOBOE BEIIECTBO HAIIMOYEYHUKOB, ITOJIOBBIC
xkenesnl. He 3aBUCAT OT runogusa OKOJIOLIMTOBUIHbBIE XKeJe-
3BI, MaHKpeaTU4eCKre OCTPOBKU (OCTpOBKM JlaHTepraHca Io-
KeJIyIOYHOM Kejie3bl), MO3rOBOE BelleCTBO HAAIIOYEYHUKOB,
naparanrimn. K keje3aM BHYTpeHHEH CEKpEIIUM OTHOCST TaK-
Xe MUITKOBUAHOE TeJio (3nndu3) U OTUHOYHBIE TOPMOHO00-
pasymoolne KJIeTKH, oOpasymoollue Tak Ha3biBaemylo Auddys-
HYIO 9HIOKPUHHYIO CUCTEMY.

I'mnodus

Tunogus sBnsieTcsl BaxKHEMWIEN Xeae30i BHYTpEeHHEN Ccek-
penuu, KOTopasl peryaupyeT AeITeIbHOCTH IIEJIOT0 psiaa ApPYy-
TUX SHAOKPUHHBIX Xeje3. ['unodus pacnoyioxeH B runodusap-
HOM IMKE TYPELKOTO cela KIIMHOBUAHOM KOCTU. OT IOJIOCTH
yepera OH OTrpaHuYeH AuadparmMoii cemna, Kotopasi oopa3o-
BaHa OTPOCTKOM TBEPIOil 00OJIOUKM IOJJOBHOTO Mo3ra. Macca
runopusa 0,5—0,7 r.

Bynyun aHaToMWYecKUd €IWHBIM, TUITO(DU3 ISIUTCSI Ha IBE
JIOJI, UMEIOIINE Pa3IMIHOE MMPOUCXOXIeHUEe U cTpoeHue. Ile-
peoHss doasi (adenoeunoghu3) pa3sBUBACTCS M3 SKTOICPMBI —
SMUTENUs] pOTOBOUM OyxThl. OHA KpymnHee APYrux Aojeit u co-
CTOUT U3 QUCMANsHOU, Oy20pHOUl yacmeil M JiexKaIleil K3aau npo-
MEeNCYMOHUHOU yacmu. 3a0Hss 0oas {Hellpoeunogus) pa3BUBaeT-
CsI U3 BBIPOCTA HMDKHEW MOBEPXHOCTH BTOPOTO MO3TOBOTO ITy-
3bIpsT — OYIyIIEro MpoMexKyTOUHOro Mo3ra. Y 3alHell 10U pa3-
JIMYAIOT HEPBHYIO YacTb, PACIIOJOXECHHYIO IMO3add IIPOMEXKY-
TOYHOM 4YacTU ameHOTHII0(dU3a, M BOPOHKY, COEHUHSIOIILYIO
HEPBHYIO YacTh C TUIOTAJaMyCOM IPOMEXYTOYHOIO MO3ra.

Ilepennsa noas, ee ducmanshas {erasénas) yacms, 0O6pa3o-
BaHA BIIMTEIMAIBLHBIMU XEJIe3UCTBIMHU KIIETKAMU (adeHouuma-
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Puc. 67. [1onoxeHue 3HAOKPUH-
HBIX XeJjie3 B Tejle JejoBeKa:

1 — runodus u snudus, 2 —
napaniMTOBUIHBIE XXee3bl, 3 — IIu-
TOBUAHAS Xeje3a, 4 — Haamoyed-
HUKM, 5 — MaHKpeaTUYecKue OCT-
pPOBKU, 6 — SIMYHUK, 7 — SIMYKO

Mu), KoTopblie (GOopMHUPYIOT
TSKM (MepeKiaavuHbl). Mexmy
3TUMM TSKaMU pacriojiaratoT-
Ccsl IUPOKUE KPOBEHOCHBIE
Kanuuisipsl. KieTku xxenesu-
CTBHIX TSIKEW pasanuyarTcs Io
CBOEMY CTPOCHUIO U (PyHKIIM -
sIM. DTO KpyIHBIE ayudoguis-
HbledHJOKPpUHOUUmMbl(adeHoyu -
mblL), KOTOPbIE COCTABISIOT A0
40% Bcex KJIETOK aJIeHOTUIIO-
¢m3a. OgHM M3 3TUX KIETOK
(comamomponoyumst)  BbIpaba-
TBIBAIOT TOPMOH pOCTa, ApPyrue
(Mammomponoyumst) — npo-
aaxkmun. PazmuaHeie 6azopuns-
Hble IHOOKPUHOUUMbBL — 2OHA-
domponoyumsr (ux o 10%)
OPOAYLUUPYIOT postumponuH,
aromponut. bazogpunvnviexnem
KU (mupomponouumbt) CEKPETUPYIOT mupomponut. Kopmuxom-
PONHBIEIHOOKPUHOUUMbIATEHOTUTIOMhU3A {KOPpMUKOMPONOUUMbL)
BBIACIISIIOT adenokopmukompontuiii eopmor (AKTT), nim kop-
MUKOMPONUH.

Ilpomesicymounas wacms pacroyoXeHa B BUIE Y3KOU TOJIOC-
KU MEeXIy TMCTaJIbHOM 4acThlO TepeaHel 10U U 3aaHeil (Hep-
BHOI1) mosieli. DHAOKPUHOLUMUTHI MPOMEXYTOUHOM YaCTU CUH-
TE3UPYIOT MeAAHOUUMOMPONUH, BIUSIONUIA Ha OOMEH TTUTMEH-
Ta MEJIAaHWHA, a TAaKXE TOPMOH AUNOMPONUH, CTAMYIUPYIOIIUIA
XUPOBOI OOMEH.

TopMoHooOpa3yomas ¢GyHKIMsS BCEro rumnodusa, B TOM
YUCJIe W €ro mepeaHell MOJU, HaXOAUTCS TMOI KOHTPOJIEM TH-
rnoTtajiamyca NpoMeXyTouHoro moara. [{jsi moHuMaHus B3anuMo-
OTHOIIIEHHUU rumnodusa ciieayer oopaTuTh BHUMaHuE Ha OCOOEH-
HOCTU KPOBOCHAOXEHUS 3TUX JABYX aHATOMUYECKU U (PYHKIIU-
OHAJbHO CBSI3aHHBIX OPTaHOB. J[€710 B TOM, UTO BEpPXHUE eUno-
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¢uzapHble apmepuu HaTIPABJISIIOTCS K CEpOMY OyTpy MpOMexXy-
TOYHOTO MO3ra U K BOPOHKe Heiporunodusa, rae pacnanalor-
¢S Ha KalmuJUISIpbl, KOTOpbIE NMTPOHUKAIOT B TKaHb MO3ra U 00-
DPa3YIOT NePBUHHYI0 2eMOKANUAAAPHYIO CeMb. DTH KANMLUISIPbI
OILIETAIOTHelpoceKpemopHbleK1emKucunomasamyca. 3aecbHeli -
Ppocekpem U3 HEPBHBIX KJIETOK TUIIOTAIaMyca BbIIENSIETCSI B KPOBb.
W3 1IMHHBIX 1 KOPOTKMX KANUJIISIPOB MEPBUYHOM KaUJLJISIP-
HOM1 ceTu (hopMUPYIOTCS TaK Ha3blBaeMble 8OPOMHbLe 8eHbl 2U=
nogu3a, KOTOpbIE UIYT MO €ro OyropHoi 4YacTu K aJeHOTUIIO-
¢uzy. B nepenneit none runodusa BOpOTHbIE BEHbBI paclanaioT-
cs1 Ha mupokue (CMHYCOMAHBIE) KaNWJUISIpPBI, 00pa3ymoollune
B8MOPUHMHYI0 2 MOKANUANSPHYIO C€Mb, OILIETAIONINE B A]1€HOTH -
noduse ero ceKpeTopHbIe KJIeTKU. Kanumisipsl BTOpUUHOM ceTH,
CJIMBasiCh, 00pPa3ylOT BBIHOCSIIME BEHbBI, IO KOTOPBIM KPOBb (C
TOPMOHAMU TIepeaHel 10JIM) BBIHOCUTCS U3 rurnodusa. 3agHss
nosst Tunogu3a KpoBoCHA0XaeTcsl MPeuMYyIleCTBEHHO 3a CUeT
Huxcnuxzunoguzapnvixapmepuii. VM eKxy BepXHAMUA M HYZKHM -
MH TUTIO(PU3apHBIMU apTEPUSIMU UMEIOTCS MJIMHHbIE apTepu-
aJIlbHble aHACTOMO3HI.

3amuasa noasa runodusza He CUHTE3UpPYeT TOpMOHOB. B aToi
JI0Jie OCYUIECTBIISIETCS] BblEJIEHHE B KPOBb OMOJOTMYECKU aK-
TUBHBIX BelIECTB (TOPMOHOB), 00OpasylolIuxcsl B Heilpocekpe-
TOPHBIX S/ipax TUIOTaJlaMyca M TMOCTYMAIIUMX B TMNodu3 mo
HEPBHBIMBOJIOKHAM 2unomaaamo-unogusaprnozomparxma.l op-
MOHBI OKCUTOIIMH U Ba30MpPeCCUH (aHTUANYPETUYECKUU TOp-
MOH) BBbIPaOATHIBAIOTCSI HEHUPOCEKPETOPHBIMU KJIETKAMU CyH-
Paonmu4ecKo2o0NnapaseHmpuKyAapHo2010ep2unomalamyca. DT
TOPMOHBI IO JUIMHHBIM aKCOHAM HEHpPOCEKPETOPHBIX KIETOK T'U-
MOTaJIaMO-TUIO(U3aPHOTO TPaKTa TPAHCIIOPTUPYIOTCS B HEHPO-
runodus, rae HaKaIIuMBalOTCS U BBIOECISIOTCS B KpOBb. Baszo-
npeccun, wmanmuouypemuseckuiicopmon (A/T),cnocodcTByeT
BcachlBaHUIO (peabcopOuKu) BOABI U3 TIEPBUYHOU MOYM B Ka-
Hasbliax HedpoHOB noueK. [Tpu HemocTaTke Ba3OIPECCHHA B CBSI3U
C HapyllIeHUeM HeMpOoCeKPeTOPHOU (PYHKIIMHU siiep TUIoTaiaMy-
ca WY CHUXeHUeM (PyHKIIMHU 3a7Hel Joau runodusa u3 opra-
HUM3Ma BBIBOIUTCS OUYEHBb OOJIBIIOE KOJWYECTBO HE colepKalieit
caxapa MOYM, U BO3HMKAET CUJIbHAs Xaxaa. DTO COCTOSIHUE Ha-
3bIBAlOTHeCaxXapHoimMmoueusnypenuem. OKkcumouun CTaumMympyer
cokpalleHue MUuoMeTpus (IJaakoi MycKyJaaTypbl MaTKM) B Te-
pUOI POIOB.

I'inodus He TOIBbKO CMHTE3UPYET U BbIAEISET B KPOBb MHO-
ro4YucjaeHHble TOPMOHBI. [Ipu yyacTuu 3TUX TOPMOHOB OH pery-
JIUpYeT BHYTPUCEKPETOPHYIO aKTUBHOCTbH IPYIUX XXejae3 BHYT-
peHHel cekpelluy, BAMSET Ha pa3luyHble OOMEHHbIE Mpolec-
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cbl B opraHusme (puc. 68). B cBsi3u ¢ perynupyolieil poJibio
TOPMOHOB TUrodu3a UX HA3bIBAIOT MPONHLIMU 20pMOHAMU (OT
rpeu. trophia B KOHIIE c/loBa — NUTaHue). Tak, comamomponHbiii
20pMOH eunoghusa CTUMYJVPYET POCT, BJIMSIET Ha OEJKOBBIM,
YIJIEBOAHBIN U XXKUPOBOK 0OMeH. I1py n30bITOYHON MPOAYKIINUN
3TOTO TOPMOHA YCUJIMBAETCSI POCT 4yesjoBeka. M3BeCTHHI ciiyyau
rMraHTUM3Ma, KOrma pocT YejoBeKa mpeBbiliaeT 2 M. B autepary-
pe UMeIoTCs cBelileHUs 0 MyxXurMHe 20 JieT, pocT KOTOPOTo ObLI
2 M 78 cMm (onucano BupxosbiM). HegocTaTok coMaToTpomHOro
ropMOHa B paHHEM BO3pacTe 3aMeIsIeT POCT 4YejoBeKka, OH
ocTaeTcs KapJuKoM. JITMHa Tena yenoBeka MeHee 125 cMm pac-
cMaTpMBaeTcs Kak KapJaukoBocThb. [Ipu Takoit runodusapHoi
HEIOCTAaTOYHOCTU COXPAHSIIOTCSI HEHOPMaJIbHbIE TPOIIOPLIUU
Tejla U HOPMaJIbHOE Pa3BUTUE TICUXUKU.

Tunogynkuyus eunoghuza 'y B3poCabIXloaeit BeaeT K NTyOOKUM
HapylIeHUsIM O€JIKOBOTO, YIJIEBOAHOTO, XKMPOBOT0 OOMEHA M
K obmeMy (rurmodu3apHOMy) OXUPEHUIO, WIM K CUJIBHOMY
noxynaHuto (runoduzapHoiikaxekcun). I unepgynkyuseunogusa
y B3POCJIBIX JIIOJEH, KOTaa pOCT yKe MpeKpaTUJics, BeleT K yBe-
JIMYEHWIO OTHC/IBHBIX YacTeil Tejila. Pe3Ko yBeImumBaloTCs B pa3-
Mepax KUCTU PyK, CTOIIbI HOT, HVXKHSISI YETIOCTb, U3MEHSIETCS
001uK nuia. Takoe cOCTOSTHUE Ha3bIBAIOT aKkpomeeauell.

Tornadomponnsiecopmonvieunoguza(poIKyI0CTUMYJINPY-
01U — QOJUIUTPOINUH, JTIOTCUHU3UPYIOUIUIN — JIFOTPOITUH,
JIAKTOTeHHBI — TMPOJIAKTUH) CTUMYJMPYIOT (YHKIMU TI0JIO-
BBIX Xesie3. Posrumponur BIMSET Ha pa3BUTHE U CO3pPEBaHUE B
SIMYHUKAaX (POJUIMKYI0B, a B MYXCKOM OpraHu3Me — Ha
oOpa3oBaHME CIEPMATO30MIOB UM Pa3BUTHE TPeACTATeIbHOM
XeJesbl, JJromponun CTUMYJIMPYET B IMYHUKAX U IUYKax QYHK-
UM 3HIOKPUHOLIUTOB (BHYTPUCEKPETOPHBIX KJIETOK) M CEK-
pelMI0 MMU IIOJIOBBIX TOPMOHOB (3CTPOTE€HOB, AHIPOICHOB).
IIporakmun CTUMYIUpPYET MTPOAYKIIWIO TPOTECTEpOHA B XKeEJ-
TOM TeJIe IMYHUKA U JaKTaluio (IPOAYKLMIO MOJIOKA).

Aodenokopmuxomponnutii eopmon (AKTI, nnn xopmuko-
mponun) CTUMYINpPYeT (YHKIMHM KJIETOK KOPKOBOTO BEIE-
CTBa HaAMNOYEYHUKOB, BBIAEICHNE KOPTUKOCTepouaoB. Cek-
peuus u ctumyasuus neiicrsust AKTI ycunusaeTtcs npu pas-
JUYHBIX MOBBIIIEHHBIX 3MOLIMOHAJBHBIX COCTOSIHUSIX (TIpU
cTpecce).

Tupeomponnbtii 20pmoH (Mmupomponur) CTUMyINpyeT GyHK-
LMY IIMTOBUIHOM Xele3bl, ceKpelnio ee ropmMoHoB. [1pu neii-
CTBUM TUPEOTPOITHOTO TOPMOHA YBEJIMYMBACTCS HE TOJIbKO CEK-
peTopHasi aKkTUBHOCTb IIIUTOBUIHOM XKeJe3bl, HO U KOJIUYECTBO
€e CEeKpPEeTOPHBIX KJIeTOK. CeKpelnsi TUPEOTPOITHOTO TOPMOHA
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Puc. 68. Cxema B3aMMOBJIMSIHMII OPraHOB TMITOTAIaMO-TUIO(MU3apHOIl CH-
CTEeMBI:

1 — apmeHorumodus (mepemHsist HOAS TUIOMK3a) ¢ BTOPUYHONW TeéMOKa-
MUUIIPHON ceThlo, 2 — BOpPOTHAsl BeHa Tumodusa, 3 — TyOepalibHas 4acTh
afeHorunodusza, 4 — cpearMHHOE BO3BBILIEHUWE C TIEPBUYHON KamWUIIPHON
CeTbl0, 5 — HEMPOCEKPETOPHBIE sapa rurnorajaMmyca, 6 — TUIOTaIaMO-TUITO-
¢u3apHBI TpakT, 7 — BOpoHKa rumodusa, 8 — 3amHss Hojis rumodusa
(uetiporuniocdns), 9 — mpomexytouHas (CpemHsis) Aois Tumnodusa.

TopMmoHBI TMTIOMU3a M HANpaBAeHUE WX ACUCTBUS:

ANl — antunuypetudeckuii ropMmoH, OKC — okcutouuH, ITJIA — mpo-
naktud, TTI — tuporponuH, ®CI' — domnurponun, JIIL — moTponuH,
AKTI — ampenHokoptukoTpomnHbiii ropMmoH, CTI — comaToTponuH
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3aBUCHUT OT YPOBHS COAEPXaHMUS B KPOBU T'OPMOHOB IIUTOBUI-
HoIi Xene3bl. [Tpu MOBBIIIIEHWU B KPOBU KOJIMYECTBA TOPMOHOB
IMUTOBUIHON XeJIe3bl MPOAYKINS TUPEOTPOITHOTO TOPMOHA B
runoduse ymeHbinaercs. [Ipu yMeHbIIEHUM COAECPXaHUS B
KPOBHM THUPOKCHHA U APYTUX TOPMOHOB IIMTOBUIHOMN KEJI€3bI
ceKpelus TUpOTPOTNIMHA yBeJIUUYuBaeTcsl. TakuM obpa3oM, B3a-
MMOOTHOLIEHUs Tunodu3a U LMIUTOBULHON XKeJIe3bl CTPOSITCS
MO MPUHLIMIY OOpaTHOU CBSI3M.

Bo3spacTHble ocobeHHOCTM TUIOGK3a. Y HOBOPOXIECHHOIO
cpenHsist Macca runodusa coctasiseT 0,12 r. K 10 romam mMacca
rurrodn3sa yaBanBaercst, K 15 romam yrpamBaeTcsa. Makcumanb-
HOTO CBOero pasBuTusl rumodus pocturaetT K 20 rogam u B
IOCJIEIYIOIINE BO3PACTHBIE IEPUOALI IIOUYTH HE M3MEHSIECTCS.
Hekoropoe yMeHbllieHHMe Macchl rumnocdusa HabaomaeTcsl B
Bo3pacTe mociie 60 Jer.

IuroBuaHas Xene3a

IIInToBMOHAs XeJe3a paclojioXKeHa B IIepeIHeil 00IacTy Ien
BIIEPEIN TOPTAHU M BEPXHUX XpslIeil Tpaxeu. Y HIUTOBUIHOM
JKeJie3bl pa3inyaloT dee doau U nepeuleek, KOTOPbIA HaXOIUTCS
Ha YpOBHE AYIW IIEPCTHEBUIHOIO Xpslla ropraHu. Macca xe-
JIe3Bl y B3pocioro gestoBeka coctapisgeT 20—30 r. CHapyxu mm-
TOBUIHAS XKeJie3a MOKPHhITa COSAMHUTETbHOTKAHHON KaIlCyJIoit,
KOTOpasi IOBOJIbHO MPOYHO cpallleHa ¢ TOPTaHblO, MO3TOMY IIU-
TOBUOHAS XeJie3a 00amacT MOABMKHOCTBIO (BMECTe C rOpTa-
Hb10). OT KamcyJbl BHYTPh XeJlIe3bl OTXOISIT CJIa00 BBIpaxKeH-
HbIe TIeperoponku — Tpabekynbl. [lapeHxuma Xejie3bl COCTOUT
U3 dosek, KOTOPbIi 00pa3oBaHbl Qoalukysamu, SIBIASIOIIUMUCS
CTPYKTYPHO-(GYHKIIMOHAJIbHBIMM 3JeMEHTAaMU IMUTOBUIHOI
xkene3bl. CTeHKM (POJUIMKYIOB 00pa30BaHBI OMHUM CJIOEM Mil-
POUUMO8 — CEeKPEemopHbIX IHOOKPUHOUUMOE, JeXallluX Ha O6a-
3aJbHON MemOpaHe. Kaxablii (hoIMKyN OrieTaeT rycrasi CeTh
KPOBEHOCHBIX KaIMMIIIpoB (puc. 69). B mogocTu ¢ommiKyiIoB
COIEPKUTCS TYCTON BSIBKUI K0AA0UO WUMOBUOHOLL Jcene3bl —
MPOAYKT CeKPEeUMU TUPOUUTOB. TUPOILUTHI CEKPETUPYIOT TOP-
MOHBI, OOratble HOAOM, — MUPOKCUH N MPULIOOMUPOHUH, KO-
TOPHIE B COBOKYITHOCTH Ha3bIBAIOTCS THPEOrI00yanHOM. PDyHK-
LIME 3TUX TOPMOHOB SIBISIETCS CTUMYJISUUS OKUCIUTEIbHBIX
MPOLIECCOB B KJIeTKax opraHn3Ma. [OpMOHBI IIUTOBUIHOM Xe-
JIe3bl OKa3bIBAIOT BIMSIHME Ha OEJIKOBBI, YIJIEBOIHBIN, XKUPO-
BOI, BOOHBI M MHHEpPaJIbHEIM OOMEH, Ha POCT, Pa3BUTHUE U
I depeHINPOBKY TKaHEH.
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Puc. 69. Cxema ctpoeHus (DOJIMKYJIOB IIMTOBUIHOMN Xene3bl (IO
10.1. AdanacbeBy u E.®. KotoBckomy):

1 — KpOBEHOCHBIC KaWJUISIpHI, 2 — GOJUIMKYI, 3 — apTepuu, 4 — Xele-
3UCThIE KIETKH, 5 — KOJUIOWJ, COACPKAIINI TOPMOHBI IIUTOBUIHOM XeJe3bl

[Tpu ycuneHun pyHKIMUYM IIUTOBUAHOM Xeje3bl U TMOBBIIIEH-
HOM COJiepXXaHWU e¢ TOPMOHOB B KPOBU B OpraHu3Me OOJIbliIe
pacxonyetcsi O€JIKOB, XKUPOB U yIJIeBoAOB. YenoBeK MoTpedser
0oJIbllIe TTUIIY U B TO Xe BpeMs ObICTPO XyIeeT.

[ToBblllIeHHas B CBSI3U C 3TUM TpaTa IHEPTUU BeJeT K Obic-
TpO YTOMJIIEMOCTM M MCTOIICHMIO OpraHu3Ma. JYcmoiuueas
eunep@yHKyUs wUmosuoHoll diceaesbl (eunepmupeos) IIPUBOIUAT
K 3a00JIeBaHUIO, MOJYYMBIIEMY Ha3BaHUE 0a3edosa 60.4e3Hb.
VY denoBeka yBEJIMYMBAIOTCS pa3Mepbl HIUTOBUIHON XeJe3bl,
MOSIBJISIETCST «300» (MPUITYXJIOCTh B MEpeaHEe obJlacTu 1ien),
yyalaeTcsl cepialedrueHue, TMOSBASIOTCS pa3apakKuTeJbHOCTb,
MOTJIUBOCTb, OECCOHHMUIIA.

Ilpu nonuxncennoil hynxuyuu wyumosuodroil icenesol (cunome-
puose) y netreil 3amepxXuBaeTcs (U3MUECKOe, TCUXUUYECKOe
pa3BUTHE, CHUXKAIOTCS YMCTBEHHbIE CITIOCOOHOCTU. 3ajepKuBa-
€TCsI TI0JI0OBOE Pa3BUTUE. Y B3POCIBIX JIIOACH TUTIOTUPEO3 BEAET
K TsKenoMy 3abojieBaHUI0 — Mmukcedeme. [1pu 3ToM umeroTcs
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ObICTpast yTOMJISIEMOCTh, COHJMBOCTb, TOSIBJISIIOTCSI CYXOCTb
KOXM, TOMKOCTb HOrTel. JIMII0 cTaHOBUTCS OAYTJIOBAaThIM, KaK
OBl OIMyXIIUM M3-3a OTeKa MOAKOXHOM KieTyaTku. OTEeYHOCTb
pacrpocTpaHseTcss U Ha APYTWe 4acTU TeJla.

B MmectHOCTSIX, Iae Boja, Iuina OeQHBI MOJIOM BXOISIIUM B
COCTaB TOPMOHOB IIMTOBUIHOM XeJIe3bl, pa3BUBaeTCs 3abo0Jie-
BaHME, KOTOpPOE Ha3bIBaeTCs 3Hdemuueckum 300om. Ilpu sTtom
MMPOMCXOIUT pa3pacTaHne TKaHEel IUTOBUIHOM XKeIe3bl, B CBI3U
C UeM Ha Illee BUJHA yBEeJIMYCHHAs IIUTOBUIHAS XKeje3a («300»).
OnHako MpOAYKIIMS TOPMOHOB HE BO3pacTaeT, TaK KakK M3-3
HeJ0CTaTKa ojja CUHTEe3 TUPOKCHUHA, TPUMNOATUPOHMHA YMEHb-
mraeTcs. Y TakKux OOJIBHBIX pa3BMBAeTCsI KapTHUHA, XapaKTepHas
JUISI TUTIOTHpEOo3a.

B creHkax GoTMKYJIOB IIUTOBUIHOM XKeae3bl MEXIY TUPO-
HyMTaMyu U 0aszajibHOI MeMOpaHOM, a Takxe MexXny (OoJIMKY-
JIaMM PacIioiaraloTcsl KpyIHbIe CBETJIble, TaK Ha3blBaeMble nd-
paghoanuxkyaapHele Kaemku. DTU KIETKU CUHTE3UPYIOT U BbIAS-
JISIFOT TOPMOH TUPOKaJbIIMTOHWH, KOTOPBIl y4aCTBYeT B PEry-
AU ooMeHa Kanblusl M ocdopa, a TakKKe 3aIepKUBacT
BBIXOJI (pe30pOLMI0) KalbLUA M3 KOCTel U YMEHBIIAET COmEp-
KaHWe KaJblLUsI B KPOBU.

Bo3spacTHble 0COOEHHOCTH IIUTOBUIHOM XKeJjie3bl. Ha mepBoM
romy XXM3HU pedeHKa IIIMTOBUAHAS Xeyne3a BecuT 1—2,5 r. B mer-
CKOM BO3pacTe XeJjie3a MHTCHCUBHO PacTeT, YBEJIUYMBACTCS B
pa3Mepax. K mepuomy mojoBoro co3peBaHus €€ Macca T10CTUTaeT
10—14 r. B Bo3pacte ot 20 1o 60 jeT cTpoeHMEe U Macca LIUTO-
BUIHOM XeJie3bl TPAKTUYECKU HEe U3MEHSIIOTCS, BEC OCTaeTCs B
npenenax 20—30 r. B moxmiioM 1 ctapuyecKoM Bo3pacTe HabJro-
JaeTcsl HEKOTOpOe YMEHbILIEHUE MacChl XKeJe3bl, OMHAKO (PyH-
KIIMOHAJIbHBIE €€ CIIOCOOHOCTY COXPAHSIIOTCS Ha TOCTaTOYHOM
YPOBHe.

ITapamuroBuIHbIE ZKeJie3bl

IMapamMTOBUIHBIE Xeae3bl, OKPYIJIOi (hOpMbI, B KOJuYe-
CTBE 4YETBhIpeX INTYK pacIiojlaraloTcs Ha 3aJHeil TOBEPXHOCTH
JloJIel NIMTOBUAHOM XeJie3bl 0 JBe Ha Kaxnaoi gose. OO1ias
Macca 3THX XeJje3 Yy B3pocjaoro uyenoBeka okoso 0,5 r. [Tapamu-
TOBUIHBIE XeJie3bl MOKPBITHl TOHKOW COeNMHUTEIbHOTKAHHOM
Karcyjaoi, oT KOTOpOil BIIyOb opraHa OTXOISIT My4YKW BOJIO-
KOH, JIeJisiiie TKaHb Xejle3bl Ha TPYMIbl KJIeTOK, HallOMUHA-
omue Goanukyabl. KieTku xenes — napamupeoyums: Bbipada-
THIBAIOT NAPamupeoyuonbvlii 20pMOH — NAPAM2OPMOH, KOTOPBI i
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pETyIMpyeT ypoBeHb Kajablius U (pocdopa B KpOBH, YTO HEOOXO-
JUMO JUISI HOpMaJIbHOM (DYHKIIMM, BO3OYIMMOCTU HEPBHOM M
MBIIIEYHOUN CUCTEM U COMEPKAaHUS KaJbIIMSI B KOCTSIX.

VY yesoBeKa MpU MOHWXKEHHONW QYHKUIMY NMapalluTOBUIHBIX
JKeJle3 CHUXKAeTCs CoAepKaHWe KalbLUs B KPOBU M YBEIUYM-
BaeTCsl KOJIMYECTBO Kayiusl, UTO BBI3bIBAET MOBBIIIEHHYIO BO3-
OyIMMOCTD, TOSIBJSIIOTCS cynoporu. [Ipu HemocTaTke KajabIUs
B KPOBU OH W3bIMAETCsl (BBIMBIBAETCSI) U3 KOCTE, B PE3ysb-
Tare 4ero KOCTU CTAHOBITCS TMOKMMHU, MPOMCXOMUT pa3Msr-
yeHue Kocteit. [Ipu runep@yHKIIMU MapaliMTOBUIHBIX XKeJe3
KadbIIMi OTKJIAABIBA€TCS B CTEHKAaX KPOBEHOCHBIX COCYIOB,
B MOYKax.

BospacTHble 0COOEHHOCTH MapalluTOBUAHBIX XeJie3. Y HOBO-
POXAEHHOTro O0IIasi Macca MmapaluTOBUIHBIX XKeJie3 COCTaBIISI-
eT 6—9 mr. B TeueHue mepBOro roma X1U3HU Macca Xejie3 Bo3pa-
craeT B 3—4 pasa, K 5 rogamMm emle yaBamBaeTcd, a K 10 rogam
yTpauBaetcsi, B Bo3pacte ctapuie 20 jet obiast mMacca xeje3
coctaBiseT 120—140 mr. Y 3XeHIIIMH BO BCe BO3pAaCTHBIE TIEpU-
OIIbl Macca TapallUTOBUAHBIX XeJie3 HECKOJIbKO OOoblle, YeM
Yy MYX4YHH.

Haanoyeunuku

Haonoueunuk, inu naonoueunas xcenesa, o CyliecTBy CO-
CTOUT U3 JBYX XKeJie3, Pa3JIMYHBIX M0 MTPOUCXOXKAECHUIO, CTPOEe-
Huto U GyHkuusam. Ilepudepudyeckue cion HaANOYeUHUKA CO-
CTaBJISIIOT KOpKoeoe geujecmeo. BHYTpU opraHa pacrosaraercs
Mo32080¢e eeujecmgo. KoOpKoBoe BEIIECTBO pa3BUBAETCS U3 ME30-
JIEpMbl — CPEIHETO 3apOJbIIIEBOTO JIMCTKA, a MO3rOBOE Bellle-
CTBO MMeEET 3KTOAepMaabHOE MPOUCXOXKICHUE — pa3BUBAETCS
M3 BBICEIMBIIMXCS KJIETOK HEPBHOM TpyOKM, marolleil Havaio
BCEl HEPBHOU cucTeme.

HannmoueyHas xene3a no ¢hoopMe HallOMUHAET YIUIOLIEHHYIO
NYpaMUIy CO CJIeTKa 3aKpYIJIEHHOM BepIInHOM. B HagmoyeyHu-
K€ pa3InyaroT IEepeaHIO, 3aJHI0I0 M HUXHIOK (ITOYCYHYIO)
noBepxHocTu. HanmouyeyHuk pacrioniaraercsl 3aOpIOMIMHHO B
TOJIIIE OKOJOIIOYEYHOT'O XXUPOBOIro Tejla Hall BEPXHUM MOJII0COM
noykyu. Macca OmHOTO HaAMOYEeYHUKa B3POCJOro 4eaoBeKa
cocraBisier 12—15 T.

Ha mepenHeil moBepXHOCTU HaAMOYeYHUKA BUIHBI 60pO-
ma, 4yepe3 KOTOphle U3 OpraHa BBIXOIMUT €TI0 UeHmpAaabHAs 6eHd.
HanmoyeyHUK MOKPHIT COEAMHUTEIbHOTKAHHOM KarcyJaoi, oT
KOTOPOW BIJIyOb KeJIe3bl OTXOIST TOHKME MPOCIOWKM, pa3ae-
JISTIOLIME €T0 KOPKOBOE BEIIECTBO HAa MHOXECTBO 3MUTEIUATb-
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HBIX TSIKel, OKYTaHHBIX I'YCTOI CeThl0 KPOBEHOCHBIX KaITUJIJISI -
POB.

B xopkoBOM BellleCTBe pa3anyaloT TPU 30HBI: KIYOOYKOBYIO
(HapyXHy10), TTy4KOBYIO (CPEOHIOI) M ceT4aTryio (Ha IpaHUIIe
C MO3TOBBIM BellleCTBOM). Kiyboukoeas 30Ha oOpa3zoBaHa MeJ-
KMMHU KJIETKaMU, PACHOJOXEHHBIMU B BUAe KiyooukoB. Ca-
MYIO0 IIUPOKYIO YaCTh KOPBI 00pasyeT nyukosas 3oua. OHa chop-
MHUpOBaHa KPYIMHBIMU CBETILIMU KJIETKAMU, paclojaralolnm-
MUCS JIUHHBIMU TSXKaMUW, OPUEHTUPOBAHHBIMU TTePIESHINKY-
JIIPHO K TIOBEPXHOCTU opraHa. B y3Koit cemuamoii 30ne Menkue
KJIETKHA 00OpasyloT HeOGOMBIINX Pa3MepOB CKOIJICHUS (TPYIIILI
KJIeTOK): Bce TpM 30HBI JOCTATOYHO YETKO OTOEJICHBI OPYT OT
JIpyra aHATOMUYECKM, MX KJIETKU BBIPaOATHIBAIOT Pa3IMYHBIC
TOpMOHBI. BKITy0OUKOBOI30HE 00pa3yIOTCSI  MUHEPANOKOPMUKO-
u0b! (aIbAOCTEPOH), B MyYKOBOM — earoKokopmukouds: (TUIPO-
KOPTH30H, KOPTU30H U KOPTUKOCTEPOH), B CETYATOM — aHO-
PO2eHbL, SCMPO2eHbl U NPO2eCMePOH.

Mo3roBoe BelIeCTBO HAITOYEYHUKOB 00pa30BaHO CKOILICHU -
SIMHU KPYITHBIX KJIETOK, pa3deJ]eHHBIX CHHYCOUIHBIMM KaITuJ-
JsipaMu. KieTkyu MO3roBoro BelllecTBa XOPOILIO OKpallluBalOTCs
COJIIMU XpoMa B KOpI/I‘{HeBbIVI IOBET, ITOOTOMY MX Ha3bIBAIOT
xpomagpguunsimu. PazindaloT ABa BUIA KJIETOK: SnUHeDpoyumsl,
BBIpa0aTHIBAIOIINE a0peHalUH, N HOPINUHeDPOUUmbl, CEKPETU-
pYyIOLINEe HOpAOPeHAAUH.

Topmonst Haonoueunwvix Hcene3 BAUSIOT HA pa3IMUHbBIC KU 3-
HEHHBbIE TPOLIECCHl B OPTaHU3Me — Ha 0OMeH OelKOB, KUPOB,
VIJIEBOIOB, BOIHO-COJIEBOE paBHOBecHe, (PYHKIIUU CepAeIHO-
COCYIVCTOM CUCTEMbI, HEPBHYIO CHCTEMY.

T'opMoOHBI {MuHeparokopmukouds: — aabIOCTEPOH U APYTUE),
BbIIE/SIEMbIE KIIETKAMU KJIYOOUKOBOI 30HBI, YBEIUUHMBAIOT B
HedpoHax MMoveK peabcopOIMio (BcachiBaHUE) M3 IEPBUYHON
MOYM HATpHsI 1 XJIOpa M YMEHBIIIAIOT peadcopO1uio Kanus. B cBs-
31 C 3TUM B KPOBU BO3pacTaeT KOHILIEHTpAllUsI HATPUSI, YTO BEAET
K 3aJiepXKe BOIbI B TKaHX. [1py HEIOCTATOYHOM MPOAYKLINU U
¢1aboii ceKpelln MUHEPaJIOKOPTUKOUIOB peabcopOIvst HATPUST
1 XJIOpA YMEHbIIIAETCSA, OPraHU3M TepsieT O0JIbII0oe KOJUIECTBO
BOJIbI, UTO MOXKET IPUBECTU K 00E3BOXMBAHUIO U K CMEPTHU.

Troxokopmukouds: (TMAPOKOPTU3OH, KOPTU3OH U KOPTHKO-
CTEPOH), CeKpeTUpyeMble KJIETKAMU ITyYKOBOU 30HBI, PETyIu-
pyIOT 0OMeH OeJKOB, XUPOB U YIJIeBOAOB. B 4acTHOCTH, TTOBHI-
IIAaI0T B KPOBU COAEpKaHUE caxapa 3a cueT oOpa3oBaHUSI €ro
13 OEJIKOB M XMPOB B MEUEHU, YCUIUBAsT MOOUIU3ALIUIO KU Pa
U3 XUPOBBIX gemo. 1o BAMSHUEM TIIOKOKOPTUKOWIOB IPO-
LIeCChl pacIleIJIeHUsT OeJIKOB Ipeo0JiafaloT Hal UX CUHTE30M.
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I'mioKoKopTUKOUAB MOAACPKUBAIOT TAKXKe HOPMaJIbHYI0 (DYHK-
IIUIO MOYEK, OHM YCKOPSIOT 00pa30BaHME IIEPBUYHONM MOYM B
MMOYEYHBIX KITyOOUKax.

[ TIOKOKOPTUKOUABI CHIKAIOT BOCITAIMTEIbHBIE IIPOLIECCH 1
ajuiepruyeckue coctossHust. [1oaToMy Mx Ha3bIBaIOT MPOTUBOBOC-
MMaJIUTEIbHBIMIA TOPMOHAMM. DTU TOPMOHBI ITOBHIIIAIOT YCTO -
YUBOCTh K CTpeccaM, CIIOCOOCTBYIOT IIPUCIIOCOOJISIEMOCTH Opra-
HU3Ma K HeOJIarONpUsITHEIM BO3aeCTBUSIM cpenbl. HemocTaTok
TJTIIOKOKOPTUKOUIIOB CHUXKAET COMPOTUBIISIEMOCTh OpTaHU3Ma K
pa3IMYHBIM 3a00JIeBaHMSIM, OOJIE3HU IIPOTEKAIOT TSLKEIee.

T'opMoHBI (andpoeenbt, acmpoeenst), 00pa3yIOlIMecs B CET-
YaToil 30He HAAIIOYEUYHUKOB, MPOSIBJISIIOT CBOE IEICTBUE B IET-
CKOM BO3pacTe, KOrma BHYTPUCEKPETOpHast (PYHKIIUS TTOJIOBBIX
Keqes ellle Majla, 1 B CTapyeCKOM BO3pacTe B IIEPHUOJI yraca-
HUS (PYHKIIMH TTOJIOBBIX XKejie3, B 3T repuoabl XXK1U3HU YyeIoBe-
Ka JIesITeJIbHOCTh CETYaTOM 30HBI KOPHl HAAIIOYEYHUKOB SIBJISI -
eTCS eIUHCTBEHHBIM UCTOUHMKOM CEKpPEILIMU aHAPOTeHOB U 3C-
TPOTEHOB.

BmozeosomeewecmeecunTe 3UpyI0TCAadpeHaruHIHOpaope-
HaauH, OTHOCSIIIMECS K kamexoaamunam. JleiictBue Hopadpe-
ManuHa, SIBISIIOLIETOCS MPEAIIeCTBEHHUKOM aJpeHalMHa, BO
MHOTIOM TakKoe Xe, Kak U aapeHaiuHa. HopagpeHanuH Takxke
MoAAePXMBAeT TOHYC KPOBEHOCHBIX cocymoB. Kpome sToTO,
HOpaApeHaJIUH BbIpadaThIBacTCS B HEPBHBIX CHAIICAX, OH MPU-
HUMAaeT y4acTHe B Ilepelade BO30YXIECHHUS C CUHANTUYECKUX
HEPBHBIX OKOHYAHUI HAa MHHEPBUPYEMBbIE OpTaHEbI.

Adpenasun ycunvBaeT M ydallaeT COKpallleHue Cepialla, Io-
BBIIIAET BO30YIMMOCTh MUOKapJa (CepIedHO MBIIIIIBI). Anpe-
HaJIMH CYXWBAaeT KPOBEHOCHBIE COCYIbl (apTEpHMOJIbI) KOXH,
HaXOISIIUXCSI B MTOKOE CKEJIETHBIX MBIIII, BHYTPEHHUX Opra-
HOB. B TO XXe Bpems ampeHaarH IIOBBIIIAeT pabOTOCIIOCOOHOCTD
MOMEPEYHOIT0JIOCAaTON MYCKYJIaTypbl, OCOOEHHO MBIIIIL, HAaX0-
Igmyxcs B mokoe. Ilon BausiHueM agpeHaIrMHa MOTOpHast (DyH-
KIS XXeIyaKa U KUIIeUHNKa ocadisieTcss. AIpeHaanH BHI3bI-
BaeT COKpallleHUe IIaIKOW MYCKYIaTyphl KEIIHBIX U MOYEBHI-
BOISIIMX ITyTell, MaTKd W Bjarajuila, MBIIIIBI, PacIINpPsIIO-
IIei 3padoK, AIpeHaJInH pacciabjisgeT MBIIIIEI OpOHXOB, IT0-
3TOMY 3TOT MpernapaT MPUMEHSIOT IpU OpoHXOCIMa3Max U IJis
JIedeHMs1 OOJIbHBIX OpOHXMAIbHOM acTMOli. Biauss Ha oOMeH Be-
IIECTB, aApeHAJIMH YCWIMBAET pacillerieHUue B MeYeHU ITUKO-
reHa 0 TJII0OKO3bl. [JII0KO3a Ipu 3TOM MOCTYIIaeT B KPOBb W
HCTIOJIb3YETCSI B KaUeCTBE HEpreTuyeckoro Beliectsa. Ilom Bim-
STHUEM aJpeHaJIMHa TJIMKOTeH 0 IIIOKO3bl pacIleIlIsIeTCs TaK-
XK€ B MBIIIIAX.
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AIlpeHaJIMH COCOOCTBYET MOBBIIIEHUIO BO30OYIUMOCTH pelier -
TOPOB HEPBHOM CUCTEMbI, 0OCOOEHHO CETYaTKH IJla3a, OPraHoB
ciyxa U paBHoBecus. [1pu CUJIBHBIX OSMOLIUAX (Pe3KOe OXJIaxke-
HUe, BHe3aIHas pafoCTb, Ype3MEePHOE MbIIIIEUHOE HaIpsiKeHue,
CTpax, THEB) YBEJMYMBAETCsl BLIOPOC aapeHaInHa B KPOBb. DTOT
(akT CBUACTENBCTBYET O BIMSIHUU Ha (DYHKIIMM MO3TOBOTO Be-
miecTsa HAAITOYEYHNKOB HCpBHOfI CHUCTEMDBI, B YaCTHOCTU €€ CUM-
MaTUYeCcKOro oTaena.

Bo3pacTHble 0COOEHHOCTH HAIMOYEYHNKOB. Y HOBOPOIXKICH -
HBIX Macca OJHOro HaaloudyeyHuka cocTapiasieT §—9 r. Cpasy
MmocJie POXJASHUST Macca HaANmovYeuHUuKa yMeHbllaeTcs 10 3—4 1
(cTpecc Bo BpeMs pOOB) 3a CUET UCTOHUYEHUS] KOPKOBOTO Be-
mectBa. Yepes 2—3 Mecsiia Macca M CTPYKTypa HaAIIOYEUHM -
Ka TOCTEMeHHO BOCCTAHABJIMBAIOTCS W K 5 rogaM JOCTHUTAIOT
YPOBHSI, KOTOPBI ObUT K MOMEHTY pOXIEHUs. 3aBepluaercs
(bopmupoBaHue HaaMIOUeUHUKA B ITEPUO]] MOJOBOTO CO3pEeBaHUS.
K 20 rogam mMacca HanImoyeYHUKa YBEJIMIMBACTCS IIPUMEPHO B
1,5 pa3a mo cpaBHEHUIO C HOBOPOXKIEHHBIM. B majipHeiiemM macca
U pa3Mepbl HAAMOYEYHUKOB MTOYTH HE UBMEHSIIOTCS. Y XXeHIIIWH
HaAAMOYEYHUKU HMMEIOT YyTh OOJIblLINE pa3MePbl, YEM y MYX-
YUH. Y XEHIIMH BO BpeMsl 0epeMEeHHOCTH Macca KaXI0ro Haj-
MoYeyHUKa BO3pacTaer.

BHI[OKI)I/]HHEU[ YacCTb NOJIOBBIX 2KeJIe3

Ilonosvie cenesvr {auuko U AuuHuk) BbIPpAOATHIBAIOT TOJIO-
BbI€ TOPMOHBI, KOTOPBIE BCACHIBAIOTCS B KPOBb. B ssuKe 3HI0K-
PUHHYIO (QYHKUMIO BBIMOJHSIOT WHMEPCMUUUANBHbIE IHOOKPU-
Hoyumob! (KJeTKU Jleiigura).

DTO KpymnHble KJIETKU, KOTOpble pacroJaraiTcs HeOOoJb-
UMW CKOIUIEHUSIMU MEXIY U3BUTHIMU CEMEHHBIMU KaHalb-
1IaM¥ BO3JI€ KPOBEHOCHBIX KaMUJUISIPOB. OTU KJIETKU CUHTE3U-
DYIOT U BBIACSIIOT B KPOBb MYICCKOL NOA0BOIU 2OPMOH MeCmo-
cmepoH (anopoeer), KOTOPbIN OKa3blBaeT Pa3HOCTOPOHHEE Jeii-
CTBUE Ha pa3jWYHbIe aHAPOTeH-YYBCTBUTEIbHBIE KJIETKU MYX-
CKOT0 OpraHu3ma, CTUMYJUPYST UX POCT U (PYHKIIMOHATBHYIO
aKTUBHOCTb. K TakuM opraHaM OTHOCSTCS MpeacTaTelbHas
KeJie3a, CeMeHHbIe My3bIpbkU. [loa BIMsSHMEM aHIPOTeHOB pa3-
BUBAIOTCSI Hapy>XKHbIE€ TTOJOBbIE OPraHbl, MOSBASIOTCS BTOPUY-
HbIE TMOJIOBbIE MPU3HAKU. DTOT TOPMOH BJIUSIET TAKXKE HA OMOP-
HO-JBUTaTe/bHbIN anmapar. BaXHbIM sIBisieTCS BO3meiCTBUE
TecTocTepoHa Ha ciepMaroreHe3. Huskas KoHlleHTpalusi rop-
MOHa TeCTOCTEpPOHA aKTUBM3WPYET CIIEpMATOreHe3, BhICOKas —
TOPMO3MUT.
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Kenckue nososvie 2opmoHsl BIpabaTHIBAIOTCS B IMUHUKE.
KieTku (OoMIUKYISIpHOTrO SMUTENNST BhIPAOATHIBAIOT 3Cmpoze-
Hbl {pornukysun), aromeoyumel (KJIETKHU KEJITOTO Telaa) CEKpe-
TUPYIOT npocecmepor. DCTPOTEHBI BIUSIOT HA Pa3BUTUE HapyX-
HBIX XEHCKHMX IOJIOBBIX OPraHOB, BTOPUYHBIX MOJIOBBIX MHPU-
3HAKOB, Ha POC