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BBenenne
Onno#t u3 Gopm ydeOHOTO Tpollecca B BBICIICH IIKOJIE SBISETCS

CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB B IIPOLECCE KOTOpOf/'I, paGOTaﬂ C
npemnaparamM, CTYACHT HEC TOJIBKO OCBAMBACT MATCPUAJl, HO U YUUTHCA

€ro

MNOHNUMAaThb, OCMBICIIMBATL CBA3b OpPraHOB W C€ro CUCTEM BO

B3aHMOCBS3H C BHEIIHEH CpCHOﬁ. MeTtoaudeckue YKa3aHHud COCTABJICHBI



B COOTBETCTBUU C Y4E€OHBIM IUIAHOM OYHOTO M 3a0YHOTO OOYUYCHHS IO
cnenunanbHocTH «TIIIICXII» n conepxar TEOPETUUECKUE BBIKJIAAKH 110
MOP(}OJIOTUH KIETKH U €€ NeNeHUI0, YMOPHOHATFHOMY Pa3BUTHUIO MTHUIL
U MIICKONUTAIOIUX W CTPOCHMIO, PasMELICHUI0O M (PYHKIUI TKaHen
opranusMa. /ljasi OCBOGHHS 3TOrO CJOXHOTO Marepuaia 1o Kaxaoi
TEME CTaBUTCA KOHKPETHas LeNb, YKa3bIBA€TCS MaTepHalIbHOE
oOecrieyeHne 3aHATHS, KpPaTKO M3JIaraercsi TeMa C YyKa3aHHeM
0coOeHHOCTeH MOP(OIOTHYECKHX CTPYKTYp Y pasHbIX BHIOB C/X
YKUBOTHBIX, PUCYHKH B TIOMOIIb K KaXJIOM TeMe, a TaK)Ke KOHTPOJIbHbIE
BOTIPOCHI JIJIsl CAMOIIPOBEPKE 3HAHUM.

Meroauyeckue yKa3aHHs OCOOCHHO IIOMOTAIOT  CTyIEHTaM
3204HOM (opMbl OOy4YeHHS, KOTOpbIE B CHIY CHEIU(PHUKH 3a0YHOTO
OTJENICHUs] HE BCErJa MMEIOT BO3MOXKHOCTH MOJYYHUTh HEOOXOAUMYIO
KOHCYJIbTAIIMIO Yy TMpernojaBareiss W oOjerdar H3ydeHHe MaTrepuana
CTyZIeHTaM O4HOU (hOpMbI 0OyUEeHHUS.

CamocrosaTenbHON paboTe CTyIEHTOB MPEIIECTBYET OOBSICHEHUS
NPEero/1aBaTelisl, IEMOHCTPAIUS TUCTOJIOTHYECKHX MTPErapaToB.

3ausatue Ne 1. Tema: Mopghonozua knemku u eé denenue

Heas 3ansTuii: V3yunts MOpQOJOTHIO KIETKU: CTPOCHHUE
IJ1a3MOJIEMMBI, LIUTOIIa3Mbl, OPraHEIJT KJIETKU U BKIIIOUCHUM, a TaKkKe
THIIBI IEJICHUS KIIETOK.

MarepuanbHoe ob0ecnedenue: [uctompemapaTsl, TaOTUIH,
MHKPOCKOIL.

[ocaenoBarenbHOCTHL M3YyUYeHHs MaTepuada. [lepen n3ydennem
JAHHOW TEMBI MO YYEOHHKY U KOHCHEKTY JIEKIHH CIeIyeT YSICHHTH
OCHOBHBIE TIOJIO)KEHHUS KJIETOYHOM TEOpUH, CTPOEHUE CTPYKTYPHBIX
9JIEMEHTOB KJICTKH, a TaK)KE THIIBI JCJICHUS KICTKH.

Cnenyer oOpaTWTh BHHMaHHE Ha TO, YTO KIJETKa SBISETCS
OCHOBHOU €IMHHUIIEH CTPOEHHUS IKUBOTO, TMpeACTaBlsionias cobOoi
CIIOXKHYIO CHUCTEMY OHOTIOMUMEPOB U CIOCOOHAasT M3 BEIIECTB,
MOCTYMHAIOMIKNX B KJIETKY CHHTE3UPOBATh CBOE COOCTBEHHOE TEJO.

Xumuueckuii cocmae KieTkn BechbMa cioxkeH. Haubomee
BaXHBIMU SBIISIOTCS OCNKH, KHUPBI, YIIEBOAbI, HyKJICHMHOBBIE KUCIIOTHI,
AT® u HeopraHU4YeCKHe BEIIECTBA.

benku nexar B OCHOBE CTPOECHHUS PA3IMUYHBIX KOMIIOHEHTOB —
KIETOK W TKaHeH, a Takxke Omaromaps Oenkam cCHerualu3upOBaHHBIC
CTPYKTYPBI KJIETKH OCYILIECTBJISIOT CBOM OCHOBHBbIC (YHKIIMH: OCIKH



MBIIII] OTBEYAIOT 3a CIIOCOOHOCTb 3THX TKaHEW COKpamaTrbes, a Oenku
SPUTPOIUTOB — 32 CIIOCOOHOCTH nepeHocuTh Oy Xumuueckue, GU3nKo-
XUMHYECKUE W OHOJOTHYECKHE CBONCTBA OCIKOB OMPENENSIOTCS HE
TOJIbKO ~COCTaBOM aMHHOKHCIOT U  TIOCJIEAOBATEIBHOCTBIO  UX
coeMHEeHUsT B  OENKOBOM  Moyekyrne, HO H  KoH(purypamueit
MOJIMITENITUAHBIX LENe BO BCEH MoOJEKyle. BcTpedaroTrcst B KIETKe
ruipouiIbHbIe OEIKH, KOTOPbIE JIETKO COSAMHSIOTCS ¢ BOAOH, 00pa3ys
KOJIJIOUJIHBIE PACTBOPBHI.

Yene6oowt B opranusme UrparoT poiib SHEPreTUUYECKUX BEIIECTB,
BXOJSIT B COCTaB OENKOB, ()epPMEHTOB, HYKJICHHOBBIX KHCIIOT, a TaKKe
y4YacTBYIOT B IIOCTPOCHUH 000JI0UYEK U OPraHelT KIETKH.

JIunuowel B KIETKE UIPAIOT POJIb 3AIlaCHBIX MHUTATEIBHBIX BEILECTB U
IJTACTMYECKOr0 MaTepHaa, u3 KOTOPOro CTpOMTCs Teno KieTku. VX nensr Ha
JIBE TPYIIIIBL.

1) HeliTpanbHBIE KUPBI,

2) )KMPOTOIOOHBIC BEIIECTBA (JIUTIOH/IBI).

AT® - anenosunTpudocopHas KUCIOTa, 00s3aTeNbHAs YacTh BCEX
KUBBIX ~ OPraHM3MOB, SIBIIETCS  AKKyMYJATOPOM  SHEPrHM, KOTOpas
MCTIONIB3YETCSl JUISl OCYIIECTBIICHHUS Pa3IMUHBIX (DH3HOJIOTMYECKUX (DYHKIMI
KIJIETKH.

Heopzanuueckue 6ewjecmea KIETKA TIPEICTABICHBl 6000l W
MUHEPATILHLIMU BEUCCINBAMU.

Booa - neoOxomumash dYacTh KIIETKH, HAaXOJUTCS B CBOOOJHOM H
CBS3aHHOM cocTosiHMM. CBOOO/HAst Bosia - pactBopHTelb. C BO/IOH B KIIETKY
MOCTYIIAET PsJi BELIECTB U3 BHEILHEN CPEIbl U C BOJAOUW BBIBOJATCS U3 KIIETKU
MPOIyKThI 0OMeHa. Bosia 00pazyeT cpery [yist MPOXOKICHUS PEAKIIHiA, a TAKKe
Onarozapsi CBOEH TEIUIOEMKOCTH BOJa MPEIOXPaHseT KIETKY OT Ppe3KHX
Kos1e0aHMI TemMIIepaTypabl.

Munepanvhvle 6eugecmsa Takke Kak M OPraHMYECKHE YYacTBYIOT B
oOMeHe BemiectB. Kpome Toro, MuHepanbHbBIE COJIM, pacTBOPUMBIE B
YKUAKOCTSIX, 00YCIIABIMBAIOT OCMOTHYECKOE JABJICHHE, OT KOTOPBIX 3aBHUCHT
MPOHUKHOBEHHUE B KIIETKY U U3 Hee. B KOCTHOM TKaHM MUHEpasIbHBIE BEIIECTBA
UTPaOT MEXaHMYECKYIO POJIb, IPU/IaBast €l MPOYHOCTh U KPETOCTb.

V3yurB XUMITYECKHUI COCTaB KIIETKH, Iajiee pa30epuTech 1 3aTIOMHHTE €€
CIMPYKMYPHBLL COCMAG. KIETKA COCTOUT M3 CJIOKHO OPraHW30BAaHHOTO
JKUBOTO BEILECTBA - MPOMIONAA3Mbl, B KOTOPOH PA3NUYAIOT YUMONIAZMY U
A0pO 1 KOTOpbIE HE MOT'YT CYIIIECTBOBATH JPYI Oe3 Apyra.



Iumonnazma B CBOIO O4Yepelb COCTOMT U3 OE3CTPYKTYpHOM
2UAIONTIA3Mbl Y MHOTOUHMCIICHHBIX MOPGHONIO2UYeCKUX 00pazo6aHull, Cpenr
KOTOPBIX PA3JIMYAOT:

1) OOr1rie OpraHeuibl, UMEFOIIMECS BO BCEX KIICTKAX;

2) CriermanbHble OpraHelulbl, TPUCYIIME JIUIIb OIPENCICHHOMY BHIY
KJIETOK;

3) BrmoueHus, BCTpeyarolecss TOJIBKO B OIPEICIICHHBIC TTEPUOIbI
JKU3HENIEATEIHOCTH KJIETKH.

Tuanonnazma KIeTKU - 3T0 BHYTPEHHsIS1 Cpefia KIICTKH, ee BoaHas (asa,
coziepkaiiasi OeJKOBbIE MAKpPOMOJICKYNbI B Pa3HOW CTauM arperaimm |
CILY’KUT TOJUIEP’KUBAOLIEH CPENON IS SAPa U KIIETOUHBIX OpPraHesul.

Opeanennvt  (OpraHouzibl) - TIOCTOSHHAS ¥ HEOOXOJMMasl YacTh
LUTOIUIa3Mbl KJIETKH, TaK KaK OHM BBIIOJNHSIOT B HEH Ba)KHbIC KU3HEHHBIC
¢bynkupy. Pamyyaror opraHeiibl, BHIUMBIE B C8EMIO060II  MUKPOCKON
(mumoxonopuu, komnaekc lomwooicu, yemmpocoma) ¥ BUIEMBIC B
AEKMPOHHBLIL MUKPOCKOR (pubocombl, snoontazmamudeckas cemv (II1C)
JU30COMbL, MUKpompy6oukuy). Jlanee paccCMOTPUM CTpOCHHE W (DYHKIIMFO
Ka)KII0M OpraHeuibl KIETKH.

Ilenmpocoma (KNETOYHBINA IIGHTp), PacIoyaracTCsi OKOJIO syipa WK
Oompke Kk nepudpepun Kierkd. COCTOMT LEHTpocoMa W3 ABYX IIEHTpHOJIeH
(MHTEHCHBHO ~ KpacsIMXCSl ~ IUIOTHBIX  TEJel), PacIIONOKEHHBIX
HEPHEHMKYIIPHO OfiHa Jpyroi. llurormasma, OKpyKarommias LEHTPUOIH,
Npo3pavyHa M HazbIBaeTcs IeHTpocdepoil. DYHKIWMSA IIEHTPOCOMBI CBsI3aHA C
OCYILIECTBIICHHEM JIBIKEHHUS (PECHIYEK y MPOCTEHIINX, OCeBasi HUTh XBOCTa
CTIEPMHEB TaKOKE Pa3BUBACTCS M3 IICHTPHOIH).

Mumoxondpuu, hopma X pazHas ke B Mpenenax OJHON KIETKH U
3aBUCHUT OT (DM3HOJIOTMYECKOrO COCTOSIHMS KJIETKHU. Yale BCero OHM MMEIOT
¢dopMy manoyek, 3amsAThX, 3epHbILEK. [1o7 AIEeKTPOHHBIM MHKPOCKOIIOM
MHTOXOH/IPMH UMEIOT OOOJIOUKY, COCTOSILYIO M3 JIByX MEMOpaH: Hapy>KHas
MeMOpaHa - TJ1a/IKast, OHa OTENSET MUTOXOHPHH OT OKpY»Karorei cpempl. Ot
BHYTPEHHEH MEeMOpaHbI OTXO/IAT CKJIAJIKH, 00pasyrolme TpeOHH (M KPHCTHI),
JETSIe MUTOXOH/IPUM HA psifl siueek. ['peOHM B pasHBIX KIIETKax pa3sHOM
(GopMBl U pACIIOJIOKEHBI BIOAb WIM TOMEpPeK MHTOXOHApUU. KpucTsl
SBIIIIOTCSL. MECTOM PACTIONIOXKEHUST PA3IMUYHBIX OKUCIHUTENBHBIX (DEPMEHTOB,
YBEIMUMBAsl AKTHBHYIO MOBEPXHOCTh MUTOXOHIpuil. IIpocTpaHcTBa Mexmy
rpeOHsAMU 3aI0IHEHbI MATPUKCOM - MEJIKO3EPHUCTBIM BelllecTBOM. briaropapst
cucteMe (DEpMEHTOB, MHUTOXOHJPHUM SIBIISIOTCS. OCHOBHBIMM —LIGHTpaMU
npeoOpa3oBaHusl SHEPTUN TUTATEIbHBIX BEIIECTB B (POPMY, JOCTYITHYIO IS



WCTIOJIb30BAHUSI €€ KJIETKOM, TI09TOMY MHTOXOH/IPHU Ha3bIBAIOT «(CUI06bILMU
CIAHUUAMYU KIIEMKU.

ITnacmunuamoui  Komnaexc (komiuiekc [ONbKH) OH BUJCH B
CBETOBOM MMKpPOCKOI B BHJIE W3BUTHIX HHUTOYEK, LIAPHKOB, M3MEHSACH C
BO3PAcCTOM M (PyHKIIMOHAIBHBIM COCTOSIHUEM KJIETKU. B cocTaB mmacTiHyaToro
KOMIUIGKCA BXOJAT: IIMCTEPHBI, BaKyolld M Iy3bIpbKH. LlpcTepHBI -
VIUIOILICHHBIE, TapaUIeNbHO  PACIOIOKEHHBIE MEIIKOBU/IHBIE — TTOJIOCTH,
OKpY’KeHHbIE MeMOpaHamy. Bakyosu ¥ Imy3bIpbKH HE BCEr/ia BXOAT B COCTaB
IUTACTHHYATOrO KOMIUIEKCA, a SIBILIIOTCS PE3YJbTaTOM €ro JesITebHOCTH,
000cO0MISSICh OT PACIHIMPEHHBIX KOHIIOB MEMIOYKOB. [loNoyKeHre opraHesuibl
Mensiercs: ¢ QyHkiuend kinetkn. Komrmekc [ombmku, mo muenuto JIH.
HaconoBa, yqactByeT B 000cO0ICHIH BEILIECTB, MOVISKAIMX BHIBEICHUIO U3
KIICTKMY.

Anoonnazmamuueckan  cemv  (IIIC). Tlpencrapiser  coboi
OKpY)KCHHbIC MeMOpaHaM{ TOJIOCTH DA3IM4HOM (OPMBI U BEJTMYMHBL
BbInsmT Kak ceTh KaHAJIOB, COCTOSIIMX M3 Y3KUX ILEICBUIHBIX TOJIOCTEH,
PaCIIMPEHHBIX M YIUIOLICHHBIX IMCTEPH, a TAIOKE MEIIOYKOB U Iy3bIPHKOB.
Opranewia O4eHb W3MEHYMBA: JIETKO PACIaacTcsi Ha MEJIKUC ITy3bIPbKH, a
OY3bIPbKA ~ MOTYT ~ CIMBarbCsi B TPYOOUYKH, IMCTEpHBL Pasnmmyaror
HE3EPHUCMYIO V1 3ePHUCIYIO SHTIOTIIA3MATUYECKYIO CETb.

Hezepnucmaa  IIIC  mipenctaBieHa  TOJMBKO — MEMOpaHHBIMU
00pa3oBaHMsSIMU U CHJIbHEE pPasBUTa B KIIETKAX, OCYILIECTBIISIOIIMX CHHTE3
YIJIEBOJIOB M CTEPOU/IHBIX BEIIECTB.

3eprnucman IIIC coctout U3 pudOCOM U MEMOPAHHBIX 00Pa30BaHUIA,
pa3BUTa CUJIbHEE B KJIETKAX, B KOTOPBIX OCYIIECTBIISIETCS CHHTE3 OEJIKOB.

Pubocompbr - HeOONbIIINE Teblla OKPYIION (hOPMBI, TOCTPOSHHBIE U3
IBYX 4acteil (cyObeaMHHIY) - OONBIIOH W MaJioM, CBSI3AHHOM B KOMILIEKC,
MEXKIy KOTOpbIMH HWMEeTCS  pa3JelUTeNbHBbI  KenoOok.  bombias
CyObeIMHHIA - KynojooOpasHOW ¢opMbl, a Mamast oOpazyeT Kak Obl
«auanouky». B cocraB pubocomel Bxomsar PHK u Gemok, oOpasyrorue
coemuHeHne - pubonykieonporenn (PHIT). PuGocombl pacrionaratorcss Ha
noBepxHoctH 3epHucToi DIIC GecriopsiouHo, psiamu, IPyNIaMy, a TAKKe
NPHUKPETUBTIOTCS K KaproJieMe M CBOOOHO JIeKaT B ruasoruiazMe. OyHKIUo
prOOCOM CBSI3BIBAIOT C CHHTE30M OeJIKa.

JIuzocombt -  Ty3bIPbKOBHUIHBIE  OOpa3oBaHMS, OrPAaHHMYCHHbIC
mMeMOpaHoit 1 conepxanue okono 30 (epMEHTOB, AEHCTBYIOIMX B KHCIOH
cpene. Dt ¢epMeHTHI CrOCOOHBI TepeBapuBaTh Oeiku, yrieBomabl, HK,
obecrieunBasi MEpPeBapUBAHUE BEILECTB, MOCTYNMBIIMX B KIETKY, JIOO
niepeBapyBaHUe yCTapeBIIMX vacTell camoi KieTku. [lpu rubemu Kierku



MEMOpaHBI JIM30COM Pa3pyIIAKOTCS U MO ISHCTBHEM CBOOOTHBIX (hepMEHTOB
MPOMCXO/IUT CaMOIIepPEBApPUBAHHE (ABTON3) KIICTKU.

K cneyuanvnvim opzanennam otnocstes GUuOpULIAPHBIC CTPYKTYPBI

MOHOGUOPWLTBL, BCTPEUAOIIMECS] B KIIETKAX JIHUTEIUATBHBIX KIETOK
MJIEKOIIUTAIOIIMX, U BBITOIHSIOIIMX OMIOPHYIO (DYHKIHIO;

MUOpuUOPULTLL - B MBIIICUHBIX TKAHSIX;

HeupoghuOpwuIbl - B TEINE U OTPOCTKAX HEPBHBIX KIICTOK.

Brnrouenusa - HeoOs3aTeNbHast COCTABHAS YacTh KIIETKH, KOTOPBIE MOTYT
MOSIBJISATECSL B TIEPUOJ] XOPOIIETO NMUTAHHMS WM B CTapelOIIMX KIIETKaX, a
MCYE3aI0T B TIEPHOJ] TOJIOJAHMUSL.

Bromrouenust ObIBatOT:

1) >xunxumu, 00pasys BaKyoly;

2) TBEpIIbIMH, B BHJIE TPaHYJI, PA3HBIMH IO CBOCH XMMHYECKOH ITPUPO/IC.

DuU3HMONOrMYeCcKH BKITIOUEHHS O0BEIMHSIOT B TPYIIIIHL:

1) Tpochraeckue BKITFOYCHNS;

2) CEKpETHI U HHKPETHI;

3) IUIrMEeHTHI;

4) SKCKpETHL.

Tpoghuueckue exmouenus - 310 3aNacHbIC MMUTATENBHBIC BEIECTBA, 3a
CYET KOTOPBIX KIETKH S>KUBYT W CTPOST CBOE TEJO: YIJIEBOJBI M IKUPBL
VYIeBobl BCTpEYaroTesl B BUJIE TIIMKOTEHA B KJIETKAX MEUYEHH U MBIIICYHOM
TKaHU. JKup B BUJIE IIEHTPATBHOM KaIliy, a IUTOILIa3Ma C SAPOM OTTECHSIOTCS
Ha nepudepHio, BCTpeUaeTcs B KIETKaX OeNoM KUPOBOW TKaHM, TOrJa Kak B
KJIeTKax Oypoil )KMPOBOM TKaHH, BCTPEUAIOIIEHCS Y >KUBOTHBIX, BIIA/IAIOIINX B
3UMHIOIO CIISTUKY, )KUPOBBIE KaIlTM pa30pocaHbl 10 IUTOIIIa3Me M HUKOTa B
ofHy OOJIBIIYIO Bakyojb HE CIMBAIOTCS. belkn B KayecTBe 3allacHbIX
NUTATEbHBIX BEIIECTB BCTPEUAIOTCS B MKEHCKUX IOJIOBBIX KJIETKAaX B BHUJIE
JKEJITOYHBIX 3€PEH.

Knerku, comepxanme NUIMEHTHI - MelaHuHbl, 00YCIABIMBAIOIIE
YEpHYI0O M  KOPUYHEBYIO  OKPacKy  MJICKONMTAIOIIMX  HAa3bIBAIOTCS
RUSMEHMHBIMU.

Cexpembl u uHKpemul - BKITFOUCHUS KENE3UCTBIX KIIETOK.

Cexpembi - CIIIOHA, JKEITUb - 3TO MPOIYKTHI XKEJE3 BHEIIHEW CEKpEeLU
(CITFOHHBIX JKeJie3, IEYCHN COOTBETCTBEHHO).

Unkpemvl WM TOPMOHBI ~ BBIPA0ATHIBAIOT — IKENIE3UCTHIC  KIICTKH
SH/IOKPUHHBIX JKeJle3 B KPOBSIHOE PYCJIO.

Oxckpemul - (MOYa) KOHEUHBIE TIPOIAYKTHI YKU3HEACSTEIBHOCTH KIIETKH,
KOTOpble OymyT 0Osi3aTeNbHO BBIBENICHBI M3 KJIETKH, XOTS M MOTYT B Heil
3a/IEPYKUBATHCS IOBOJIBHO JIOJITO.



Kaxxnas kierka, copeprkarias siqpo U [UTOIUIa3MY, € PaCoJIOKEHHBIMU
B HEH OpraHe/UiaMH, 3aKITIOUEHA B KIEMOYHYIO 00O0NOUKY - NIA3ZMONEMMY
(yumonemmy). O6onouka Kietkn umeer toymuHy B 100A, BumHA JHMINb B
JIEKTPOHHBIA MHUKPOCKOII U COCTOMT M3 3™ cioeB. CHapyKu W HM3HYTPH -
OEJIKOBBIE, & CPETHUI U3 IBYX CIIOEB MOJIEKYIT JIMIIOUIOB, OOPAIICHHBIX IPYT K
Apyry THAPOGOOHBIMU TPYIIIAMH, @ KHApYKH - TUApo(uIbHbIME. benkoBbie
cJIoM OOECTICUMBAIOT IPOYHOCTh, ATACTMYHOCTh. Uepe3 JMIMIHBIA CIOW B
KJITKY MPOHUKAIOT KUPOTIOI00HBIE BelecTBa. Takum 00pa3oM IiazMoieMma
o0ecrieyrBaeT KaK aCCHBHBIN, TaK ¥ AKTUBHBIN TIEPEHOC BEIIIECTB.

Aodpo knemxu - XU3HEHHO HEOOXOIMMAsi COCTABHAS YaCTh KJICTKH VTS
MPOLIECCOB OOMEHA BEILIECTB, 00ECIICUHBAIOLIAS POCT U PA3MHOKEHHE KJICTOK.
dopma simpa daie OKpyrias, OBalbHas, OOOOBHIHAS, MATOYKOBUIHAS, B
JIEWKOLMTAaX KPOBU SIAPO CETMEHTUPOBAHO.

Xumuueckuii cocmas aopa

B cocras siapa BXozr:

Hykneunosvie kucnomer, npwuem JIHK «netkn mnoutn Best
cocpeotoueHa B sape. KommuectBo JIHK B comarmueckux KieTkax
OTHOCHUTEJIFHO TIOCTOSIHHO, HO B 3pEbIX MOJIOBBIX KJIETKaX MX KOJMYECTBO B
nBa pasza Mesblne. Yro kacaercs PHK, To koimuecTBo ee MOXeT KosedarThes,
NpUYeM B spe OOHApY)KEHBI BCE TPU €€ PasHOBUIHOCTH: PUOOCOMANbHAS,
unghopmayuonnas 1 mpancnopmuas. Yacts Oenka B siape ¢ HK oGpazyer
HyK1eonpomeuobl. Kpome TOro, B spe HMEIOTCS IJIMKOJIUTUYECKUE U
OTCYTICTBYIOT ~ OKHUCIIMTENbHBIE (D)epMEHTBL.  DHEPreTUYECKUE  3aTpaThl
obecrieunBatoTcst B siape Omarozapst AT®, BosHuKaromieii Ha OCHOBE
IJIMKOJIM3a, @ HE OKHCIIEHHs, KaK B MUTOXOHAPUSX. SIIpo coBMelaer B cede
CBOMCTBA KaK JKUJIKMX, TaK W IUIOTHBIX Tel. B siape pazmyaror. sdepryro
0007104KY, XPOMAMUH, AOPLIUMKO U A0EPHBLIL COK.

Hoepnas o6on0uka (Kapuonemma) COCTOUT U3 JBYX JITIONPOTEUTHBIX
MeMOpaH,  pa3efieHHbIX  IepUHYKJIeapHBIM  IpocTpaHcTBOM.  Ha
OTPEZIESICHHOM PAacCTOSHUM MEeMOpaHbl SACPHOM O0OONOUKH  (POPMHUPYIOT
SIEpHBIE TIOpbI, KOJMYECTBO KOTOPBIX 3aBUCHUT OT (DYHKLHOHAIHLHOM
aKTUBHOCTH KJICTKH. Xpomamumn siipa TIONY4W1 CBOE Ha3BaHUE W3-3a
CIOCOOHOCTH HMHTEHCHUBHO OKpAILIMBATHCSI OCHOBHBIMU KpACUTENSIMH, 4YTO
3aBUcUT OT mpucyrctBus B sigpe JIHK, smisroreiics cocTaBHOW 4YacTbio
XpOMOCOM. XpOMAaTHH UMEET BUJI 3epHBIIIEK, HUTOUeK. [IpocTpaHcTBO Mex Iy
XpPOMAaTHHOBBIMU ~ CTPYKTYpaMU  3allOJIHEHbl ~ A0EPHbIM ~ COKOM I
Kapuonumeoii, KOTOpas B HeEJENSIIeHCs KIeTKe MpeCTaBiseT coOoit



JKUIIKOCTh OenkoBol mpuposp! (comepxxut PHK 1 Oelnok, mpenMyriecTBeHHO
aTLOYMHHBI).

Aopvuuko - tenpiie cdeprdeckor GOpMbI, caMoOe TUIOTHOE B KIIETKE.
Cyxoe ero BeriectBo cocrout u3 Oenka (80-85%) u PHK (3-5%), mpruem
koHueHTpampss PHK Bbiiiie, ueM B JApYrux KOMIIOHEHTAaX KJICTKH, HEOOJIBIIOE
KOJIMYECTBO JIMIOWIOB M (epMeHToB, cunTesupyonmx PHK. ®ynkmus
SAPBIIIKA - (POPMUPOBAHIE PUOOCOM.

Jlasniee cnemyer yaenuTh BHUMaHUE JCTICHHIO KIIETOK, KOTOPOE JIGKUT B
OCHOBE BCeX (JOpM pa3sMHOKEHUSL.

Pazmiyaror crieyroriyie OCHOBHBIE THITHI ICTICHUS:

1)  amumos umu npsivoe Oenenue,

2)  mumos unu kapuokunes (Henpsivoe oenenue);

3) .metios - pedykyuonHoe Oenenue.

1) Amumos - (a - 6e3, Mit0S - Humbs) - Yalle BCEro COBEPIIACTCS IMyTeM
NEPETSDKKKA BHAYANIC SIIPBIINIKA, SPA, @ 3aTeM M IUTOIUIA3Mbl, B PE3yJIbTare
Yero TOSBISIOTCS JIBE WM HECKOJIBKO JOYEpPHHX KIeTOK. OpraHesuisl u
BKJIFOUCHHSI IIMTOILIA3MbI HE MPETEPIICBAIOT BUIMMbIX M3MECHEHHH, a PO HE
ucdezaer. B Xome ammTO3a TOYTH HE W3MEHSIOTCH (PU3HKO-XMMHYECKHE
CBOMCTBA LIMTOIIA3MbI, ¥ (yHKIMS KiIeTkn He Bbikmodaetcs. JIHK mpu
aMHTO3€ XOTS U YBaUBACTCs, HO XPOMOCOMBI HE CITHPAM3YFOTCS, a MO3TOMY
npu amuroze JIHK 1o nodepHrM KIeTKaM MOXET —pacrpelIeNsThes
HEpaBHOMEPHO, KaK C TOYKM 3pEHMS KadecTBa, TaK M KoimdectBa. Yacto
aMHTO3bl OTMEYAIOT TP pEreHepaly TKaHeH, Korma TpeOyercs ObIcTpoe
YBEJMYEHHE KOJIMYECTBA KIIETOK.

2) Mumo3 (kapuoOKuHE3) - ero OMOJIOTMYECKHI CMBICIT 3aKITI0YacTCs B
TOYHOM pacHpe/Ie/IeHUN TaPHBIX XPOMOCOM TI0 JIOYEPHHUM KJIETKaM, Onaroaapst
YeMy  JOYepHHE  KICTKH  TMOJy4aloT  COBEPIICHHO  OJIMHAKOBYFO
HACJIE/ICTBEHHYIO MH(OPMALIHIO.

Habop xpomocom (KapHOTHIT) B K&KIOH COMATUYECKOM KIETKE TKaHW
O/IMHAKOB Il JTAHHOTO BHJA JXKMBOTHBIX. Bce XpOMOCOMBI B KapHOTHIIE
napHbie (ayTOCOMBI) M TOJIBKO JIBE TIOJIOBBIE XPOMOCOMBI - B 3aBUCHMOCTH OT
T0J1a IAHHOM 0COOM MOTYT OBITh PA3IMYHBIMU. Y MIIEKOIUTAIOIINX )KEHCKOTO
T0J1a BO BCEX KIIETKAX CAMOK UMEIOTCS 2 X-XPOMOCOMBI, Y MY>KCKOTO Tiona X 1
V-XpOMOCOMBI, y TTHI], HAa00OPOT, CaMIlbl WMEIOT JBE OJMHAKOBbIE Z
XpoMocoMmel, a caMku W 1 Z-XpOMOCOMBIL.

Cmpoenue xpomocom (chroma oT rped. - ygem, soma - meno, T.c.
Kpacsilee Tefblie) 3aKIoyacTcsi B crMpani3ammy ImyukoB mosekyn JIHK.
OtnenbHas HUTH  JIBOWHOM  XPOMOCOMBI — Ha3bIBAaCTCS  XPOMATHIIOMN.
Pazo0paBumcy B CTpoeHMH XpOMOCOM, MPHCTYMANTe K M3Y4EHHIO MUTO3a,



TIOMHSI O TOM, YTO MUTOTHUYECKOE JeJIEHHE TPEJICTABIIAET COO0M HETIPEPhIBHBIIA
MpoLIeCC, OIHAKO Ui yA0OCTBA ONMCAHHUs OHOJIOTM €ro pasieinuim Ha 4
CTauu: npogazy, memaghazy, anagpazy u menoghazy, KOTOpbIM MPEIIIECTBYET
IIOJrOTOBUTENIBHBIN IIEPHO.T WIX HHTepda3a.

B Tteuenue narepgasbl IPOUCXOINT:

1) ynBoeHuE LIEHTPHOIIEH IICHTPOCOMBI,

2) yneoenue [THK;

3) cHHTE3 BEIIECTB, HEOOXOIMMBIX U MOCTPOCHHS MHTOTHYECKOTO
anmapara,

4) HaKOTUICHHE PHEPTUH TS OCYIIIECTBICHHS MUTO32;

5) KenaTMHM3ALMS IMTOIUIA3MBI, B XOJ€ KOTOPOW H3MEHSIETCS
MIOBEPXHOCTHOE HaTsDKEHUE U ApYyrue (PU3UKO-XUMUUECKUE CBOWCTBA.

Knerka, o0ObMHO  OKpyIJIsieTcs,  TepseT  psii  CHELMAIbHBIX
Mopdornornueckux 00pa3zoBaHHil (PECHHMYKY, KaeMKH), OCBOOOXKIACTCS OT
NPOJTYKTOB Pacria/ia, CHIKAeTCsl ypOBEHb OOMEHa BEILIECTB.

B Hauane npoghazer UEHTPHONL NENUTCS, W JOYEPHHE LICHTPUOIN
OTXOJIIT B TPOTHBOIOJIOKHBIE KOHIIBI KJIETKHM, @ OT HUX - HUTH BEpETeHa.
XpOMOCOMBI COKpAILIAIOTCS B si/Ipe, CTAHOBATCS KOpOUY€ W TOJIIIE, 3aMETHOM
CTaHOBUTCS UX JIBOMCTBEHHOCTb, MCYE3aET SPBIIKO M obomouka sapa. K
HUTSM BepeTeHa XpOMOCOMBI IPHKPETUTSIOTCS] CBOUMU LIEHTPOMEpaMH.

B Teuenne memagpazpi XpoMOCOMBI TIEPEMEIIAIOTCS K HKBATOpy M
00pa3yroT TPaBIIbHYIO (UIYPY - MATEPHHCKYHO 3Be3My (€CiM CMOTPETh ¢
TIOJTFOCOB) WJIM SKBATOPHATEHOM TTACTUHKH (€CITH CMOTPETH C SKBATOPa).

Bo Bpems awnaghazer xpomaTuibl, COCTABISIOLIME  XPOMOCOMY,
PacXoATCs K MPOTHUBOIIONOKHBIM TOTIOCAaM, 00pasysi I0UEpHUE XPOMOCOMBI.
B koHie anadasbl y 060MX MOMOCOB OKasbiBaercs TouHo mosoBuHa JIHK,
BXOJAII[as B COCTaB KaXK/I0M MeTahazHOM XpOMOCOMBI.

B teuenue menoghazvr GopMHUpYIOTCS TOUEpPHHUE KIIETKH, XPOMOCOMBI
YTPauMBAIOT 3BE3I000PA3HOE PACIIONIOKEHHE, OOpasyloT PhIXJIbIA KITyOOK,
3aTeM IUIOTHBIN KITyOOK, HOSIBIIIFOTCS SIAPBIIIKO U 000JI0UKA SIIPa, TENO KIEeTKH
TaKOKe JIENUTCS TorojaM. JleneHne KIETOK MOXET MPOMCXOIUTh JIWIIb TIPH
ONpPENIENICHHBIX YCIOBUAX BHEIIHEH Cpebl, OCHOBHBIMU U3 KOTOPBIX
SIBIISTIOTCS: IUTAHHE, TEMIIEPATYpa, HATMYME KUCIIOpO/ia.

3) Meito3 TPOUCXOIUT TIPU CO3PEBAHMM TaMeT (SHICKICTOK |
CIIEPMATO30MI0B). Mel03 COCTOUT U3 JIBYX KJIETOUHBIX JACTICHUH, P KOTOPBIX
YUCJIO XPOMOCOM YMEHBIIIAETCSI BABOE, TaK YTO IOJIOBBIE KJIETKH IOIY4YaroT
BJIBOE MEHBILIE XPOMOCOM (TaruioMIHbINA HA00p), YeM OCTAIBHBIC KJICTKH TeJa.
Korza e raMers! COeMHAIOTCS IPU OILIOA0TBOPEHHH, TO BOCCTAHABIMBACTCS
JMIUIONTHBI HA0Op XpOMOCOM. YMEHBIIICHHE YHCIIa XPOMOCOM TpH Meiio3e



MIPOUCXOJIUT HE OECTIOPSIOUHO, a BIIOJIHE 3aKOHOMEPHO: WICHBI KOKION Mapbl
XPOMOCOM PACXOJATCS M OTXOAAT B PasHble JOUEpHUE KIIETKHU. B pesynbrare
Yero B KKy FaMEeTy IOMNaIaeT 110 OJJHOM XPOMOCOME M3 KKIOW Mapbl. ITO
OCYLLECTBIIIETCS IITEM IONAPHOIO COEJUHEHUS - KOHBIOralliM CXOJHBIX
XPOMOCOM M MOCIIEAYIOLIETO PACXOXKIEHNS WIEHOB I1ap, U3 KOTOPBIX KaKIbIH
OTXOAUT K OHOMY W3 MOJIOcOB. CXOAHBIE XPOMOCOMBI, KOHBIOTPYIOLIVE B
MENO03€e, Ha3bIBAKOTCSI 2OMON0UUHBIMU Xpomocomami. OHU TOKIAECTBEHHBI 110
BEJIMYMHE U (OpMe, BIOJIb HUX PACHOJIOKEHBI OJIMHAKOBBIE XPOMOMEDBI, a
TaKXKe COZEPKaT CXOTHbIE I'EHBL.

CooTBeTCTBEHHO HA0OP, COAEPIKAIIMIA TI0 OJIHOM XPOMOCOME KaXKJIOTO
COpTa, Ha3bIBACTCS TAIUIOMIHBIM, a HAOOpP, COAEpPKAIMKA MO 2 XPOMOCOMBI
Ka)KZIOTO COpTa - AUIUIOWIHBIM. Y YeJIOBEKa JUIUIONIHOE YHMCIIO XPOMOCOM -
46, a ramwmoumHoe - 23. Bcee wietku opranmsma (COMaTHUECKue) U
OIUIOJIOTBOPEHHAS SIICKIICTKA (3Ur0Ta) MMEHOT JUIUIOMIHBINA HA0OD.

ITporecc Meiio3a 3akimouyaercss B ABYX OBICTPO CIEIYIOLUMX JIpYr 3a
JPYIrOM KJIETOUHBIX JEJIEHUM, HA3bIBAEMBIX, COOTBETCTBEHHO. IEPBBIM U
BTOPbIM MEHOTUUYECKUM JeICHUSMH. B KaXI0M U3 HUX pa3iuyaror Te xe 4
craauu: mpodasy, Metadasy, anagasy u Tes10¢asy, KOTOpble Mbl HAOTIOIATN
B MMTO3€, XOTS U NPOTEKAKOT OHU B MUTO3€ M MeH03¢e Mo-pasHoMy. B cBsizu ¢
TEM, YTO MEH03 TPYIHO BOCIIPHHUMACTCS, pa3depeM 3T 2 eNIeHUsL.

[podasza  meiioza | xapaktepu3yeTcsi  CIOKHOCTBIO |
MPOJIOJDKUTEIBHOCTBIO U TIPOTEKAeT B S CTAaUil Jienmonema, 3uzonema,
naxunema, Ouni0Hema U OUAKUHES.

Jlenmonema - B 3T0i cTamuu B sape criepMarolra Wik oouura |
TIOps/IKA YETKO MOSBILIIOTCS B BUJE OJMHAPHBIX, TOHKUX M JUIMHHBIX HUTEH
XPOMOCOMBI C XpoMOMepamMH. KoJIM4ecTBO XpOMOCOM —COOTBETCTBYET
JUIIIONTHOMY HaOopy.

3uconema - B 3101 cTaMU COMDKACTCS JIBE TOMOJIOTMYHBIE XPOMOCOMBI,
TECHO Npwieras Ipyr K APyry IO BCEH UIMHE, COENMHSSICh CXOJHBIMU
Y4acTKaMM M XpOMOMEpaMH. 3aTeéM OHM YIUIOTHSIIOTCS, YKOPAuMBAarOTCAd U
YTOJIIAKOTCS.

B naxuneme - npoucxoaur rosiHas 1o BCer JUIMHE KOHBIOT AU KKI0U
mapel  XpOMOCOM, KX YKOpOUEHME U YTOJILIEHHE U  oOpa3yrorcs
YeTapeXXpoMaTHaHble  OMBaleHTHI  (Mapa  COCNMHEHHBIX — XPOMOCOM)
Ha3bIBaeMble TeTpaiaMu. To ecTh K KOHILY TPOoQasbl XpPOMOCOMBI OKa3bIBAIOTCSI
YIABOMBILIMMUCS ~ KOHBIOTMPOBAaHHBIMM, 00pa3ysd IydkM M3 4YeTbIpex
TOMOJIOTMYHBIX XPOMOCOM (TeTpa).

B oOunnoneme - mon nAeiicTBUEM CUI OTTAJIKUBAHUS PACXONSATCS
COEIMHEHHBIE XPOMOCOMBI, HO IIOJIHOTO pa3elieHus HET, a B MecTax



MepeKpecTa XpOMOCOM COXPAHSIFOTCS XHa3Mbl (MOCTHKH), TJIC MPOHCXOIHUT
oOMeH yuacTkamu Xpomarun. IIporiecc oOMeHa ydacTKaMH XpOMaTHjl
Ha3bIBAETCS] KPOCCUHTOBEPOM.

B cramuu ouakuneza XpoMOCOMBI PE3KO YKOPAUMBAIOTCS, JIEJIAIOTCS
KOMITAKTHBIMH, TIPOMCXO/IUT NEPEMEIICHHE XHa3M OT LIEHTPOMEpPBI K KOHIaM
XpPOMOCOM, HO XpPOMATH/IbI OCTAIOTCSI CBSI3aHHBIMH, HECMOTPSL HA YMEHBILICHHE
qycia TMPOMEXKYTOUHBIX XuasM. [IOCKOJIbKY Kakas mapa XpOMOCOM JIaeT
Hadaslo M3 4-X XpOMarTu[, YMCIIO TETpaJ Ha HKBATOpE OKA3bIBACTCS PABHBIM
raruiouTHOMY YMCITy TeTpaj. Tak y uenoBeka 23 TeTpajpl, a OOllee Yncio
xpomatusl paBHO 92. OcTaibHBIE MPOLIECChI MPOTEKAIOT KakK B Mpodase mumosa:
LEHTPHOJb JICUTCS M JIBE LICHTPHOIM PACXOIATCS K MPOTHBOIOJIOKHBIM
nomocam  siapa. Mexay LEeHTpUONsIME  00pa3yeTcst BEpeTeHO  JICNICHHS,
pacTBopsieTcs siepHast 000JI0UKa.

B craguu meragasbl TeTpajibl BBICTPAUBAOTCS 110 DKBATOPY BEPETEHA,
OyTy4n 0OpaleHbl HEHTPOMEPAMH K IPOTHBOTIOIOKHBIM MOJIFOCAM.

B anadgaze meiiosa | pa3aenstorcst ToMOIOTHYHbBIE XPOMOCOMBI KKIION
mapel, a HE JIOYEPHUE XpOMATU/Ibl KaXKIOW XPOMOCOMBI KaKk B MHUTO3E. Y
YelioBeKa B Tenodaze y KaKIoro momoca B Mmehose | okaswBaercs mo 23
JIBOMHBIX XPOMOCOMBI.

B unmepgpaze meitoza 11 XxpoMocoMbl HE PACTBOPSIIOTCSI, HE OOPa3yrOT
XPOMATHHOBBIX HUTEH, a BMECTO 3TOTO IMPOMCXOJUT JIEJIEHUE IIEHTPUOJIEH, B
KKIOW KJIETKE TPOMCXOIUT OOpa3OBaHME HOBOIO BepeTeHa JieneHus (Mog
NpsSIMBIM YITIOM K BepeTeHy Meiio3a |) ¥ 1o SKBaTopy BepeTeHa BBICTPaBaeTCs
raiyiou/IHOE YMCJIO JIBOMHBIX XPOMOCOM. JTOT MOMEHT COOTBETCTBYET
memacghpaze 1l. 3arem JenmsaTcs LEHTPOMEPBI, JOYEPHUE XPOMATHJIbI
PazbeIMHSAIOTCS, OTXOMAT K TMOJIOCaM, TIOCNE Yero JAEIUTCS LUTOILIa3Ma.
XpOMOCOMBI BBITSITUBAKOTCS, MIPEBPALLAIOTCA B HUTH XpOMaTHHA U 00pazyeTcst
anepHas obosouka. B pesynbrare IBYX MOCIENOBATENbHBIX MEHOTHUYECKHX
JieTieHnit 00pa3yroTcsi YeThIpe Spa, B KAKIOM W3 KOTOPBIX COACPIKHUTCS
raryIonIHbII Hab0P XPOMOCOM.

[Tocne wW3ydeHHs THCTOIPENApaToB O], MHMKPOCKOIIOM CTYIEHTaM
CIIEeIlyeT CeNaTh PUCYHKU M 0003HAYUTH CTPYKTYPHBIE JIEMEHTHI KIIETKHU.

Bonpoce! 17151 CaMOKOHTPOJISA:
. XFMHYECKHI COCTAB KJICTKH.
Heopranuueckue BelecTsa B )KU3HU KIIETKU.
XHWMHUYECKUM COCTAB s/1pa, 3HAYCHHUE.
CtpoeHue v (PyHKIIMSI OOIIMX OpraHelT KIeTKH.

NP



5. CrneumanbHele OpraHe/uibl KIETKH. VX CBs3b CO crenuanu3aiyeit
KJIETKH.

6. VYxkaxure, Kakue BpeMEHHbIEC BKITIOUCHHS B IIUTOILIA3ME XapaKTePHbI

TUTs1 IEYCHOYUHBIX, JKEJIE3UCThIX ¥ MUTMEHTHBIX KIIETOK?

B gem cynmocts amuroza?

8. Kakue n3MeHeHus: MPOUCXOAT B S/IpEe U LUTOILIA3ME IPH MUTO3€e?
Cranuu Muto3a.

9. Meiio3 u ero craauu. OTMYKE €ro OT MUTO3A.

~

3ansaTue Ne 2. Tema: cmpoenue, pazeumue opzaHos u mKanei y
¢/X HCUBOMHBIX

Ileab 3ansaTuii: V3yduTs cTpoeHUE U pa3BUTHE MOJIOBBIX KIIETOK,
oOpa3oBaHME 3apOIBIIIEBBIX JTUCTKOB U IJIOIHBIX 000JIOYEK.

MarepuanabHoe o0ecnedyenue: [ucrompemaparsl, TaOIUIH,
MHKPOCKOIL.

[MocienoBaTeIbHOCTL  U3YyYCHUA MarepuaJia. OcBous
MOP(OJIOTUIECKOe CTPOCHHE COMATHYECKOM KIETKH W THUIBI €&
OpoOnieHus, Aaliee MPUCTYMAWTEe K M3YYCHHIO CTPOCHUS U Pa3BUTHS
noJioBbIX KieTok. C 93TOM 1enplo mpopaboTaidTe TEOpEeTUUECKUi
MaTepHal Mo pa3aeny YMOPUONIOTHS U KOHCIIEKTY JIEKIUH.

OLBLLIAA DMBPHOJIOI'HA

N3yuenrie SMOPHOHATIEHOTO Pa3BUTHS CIEAYET HAYaTh C OOIIEH CXEMBI
pasBUTUsL U CTPOCHUS TIOJIOBBIX KJIETOK, A TaKKE OCHOBHBIX 3TaroB
OMOpHOTeHe3a: OIUIOZAOTBOPEHMS, ApOOJCHHUs], TaCTPY/SIMA W 3aKIAJKH
OCEBBIX OPraHOB 1 OPraHOI'€HES.

Cnepmamozenes  (pasBUTHE  CIIEPMHEB) Yy  MJICKOIHMTAFOIIMX
OCYILIECTBIISIETCS B CTEHKAaX W3BUTHIX KaHAJbLIEB CEMEHHUKA, HAauMHAas C
HACTYIUICHUS TIOJIOBOM 3pENOCTH CaMmlia M NPOJOIDKACTCS B TEUEHUE BCEH
T0JIOBOM aKTUBHOCTH CaMIIa, M COCTOMT U3 4™ CTAUIA: pazMHOodiIcenus, pocma,
co3pesanus u hopmupoeanus.

Cmaousa pazmuodycenus - B 3TON CTauM KIETKA HAa3bIBAIOTCA
CNepmMamo2oHuy, OHU 3aHAMAIOT CaMO€ HApPY)KHOE IIOJIOKCHUE B CTEHKE
W3BHUTOTO KaHAJIBIIA, MIPEICTABIISSI COOOM MEIKHE KIIETKH C TIOTHBIM, XOPOIIIO
KpacsIIUMCS SIIPOM W HEOOJNBIIMM KOJMYECTBOM IIUTOILIA3MBl U MMEIOT
JUTUIONIHBIA HAa0op XpoMocoM. KIeTkr MHTEHCHBHO JENSTCS MUTO30M, OJTHU



U3 KOTOPBIX JIAIOT HAyalo TaKWUM >KE CIIEPMaTOTOHHSM, a JIPYTHe, MEepecTaB
JEITUTHCS, IEPEXOJIIT B CTAIHIO POCTA.

Cmaous pocma - B 3TOW CTaAuu TIOJOBBIE KIIETKH HAa3bIBAIOT
cnepmamoyumamu | nopsoka, pazmepbl KIETKU YBEJMYHBAIOTCS M B si/pe
MPOUCXOJIIT  CIIOXKHBIE HM3MEHEHWs], CBs3aHHBIE C TepepacipesiesieHUeM
HACJIEICTBEHHOIO MaTepuaa.

Cmaousa co3peeanus - ClemyeT pacCMaTpUBATh KaK MEPEXOj] MOJIOBOM
KJICTKH U3 TUTUIOUTHOTO COCTOSIHUSL B TAIUIOM/THOE, KOT/IA 8 KIemKe OCHAemcs
MONLKO NONOBUHHOE HUCTO XPOMOCOM B PE3YIIbTaTe IBYKPATHOTO CICHUS
KJIeTKH. B cragum co3peBanus u3 criepmatoruTa | nopsiika oopaszyromes osa
cnepmamoyuma |l nopsioxa, pacrionararoryiecst OJbke K cepe/IMHe W3BHTOTO
KaHaIblla ceMeHHnKa. OT KaxIoi TeTpanisl criepmaroimTa | nopsiaka B o0e
J0YepHUe KIJIETKH, T.e. B crmepMarouutsl |l mopsinka mepexomurt omHa
XpPOMOCOMA, COCTOSIIIIAS U3 IBYX XPOMATHI,

Hanee kaxapiii cnepmatorut |l mopsizka BHOBb JEMUTCS U 00pa3yroTCs
JIBE CTIEPMAaTH/IpI, KIIETKH HEOOJBIIMX PAa3MEPOB, JIeKaIlie OJKe K MPOCBETY
M3BUTOTO0 KaHAblla M OOJAJAIOIMe TaIyIOWIHBIM HAOOpPOM XPOMOCOM.
IMpocnexuBas cyapOy X U Y-XpOMOCOM IpH CIIEPMATOIeHe3e, MOKHO
yOeIUTHCS B TOM, UTO B pe3yJbTaTe JBYKpaTHOro JAeMEeHUs U3 criepmaronmra |
nopsiika 00pa3yroTCsl YeThIpe CriepMaTH/Ibl, U3 KOTOPBIX J1Be OYyIyT CHaOMXEHBI
X-XpOMOCOMOH, a Ipyrue JBe - Y-XpoMOocoMOM. Bo BpeMst OIUI0J0TBOpEHHUs
3TO ONPEIEIUT TOJT 5KUBOTHOTO.

Cmaous ¢popmuposanua - 3aBepuiacT CIepMATOreHe3, B pe3ysibTare
KOTOpOrO  CIepMaTuaa  npuoOperaer  MOpQOJIOrHYecKHe  CBOMCTBA,
xapakTepHble i1 cnepmus. CriepmaTtuzia BCTYIIAaeT B TECHYIO CBS3b C
oTpocTkaMH Ki1eTok Ceproiu CTeHOK M3BHTOrO KaHaiblia. B y3kuii KoHell
criepmatuibl. CMeraeTcs MIACTUHYATBI KOMITIEKC, pacrioiarasich BIEpeIu
A7pa, 00pa3ys YIIOTHEHHYIO TpaHy.Ty - akpoOJIacT, U3 CpeHel YacTH KOTOpoi
dopmupyercss  akpocoma, Ooraras (epMeHTOM - TualypoHHmazou. K
MPOTHBOIOJIOXKHOMY ~TIOJIOCY — TIEpEMEIAeTcsl IIEHTPOCOMa, B KOTOPOii
Pa3IMYAIOT MPOKCUMATIBHYIO U TUCTAJIbHYIO LIEHTPHOINH, KOTOpbIe 00pasyloT
LIECHKY CIIEPMMUSL.

Qozenes (pasBUTHE SULEKIETOK) - COCTOMT W3 3  CTajIyii:
PAZMHOMCEHUA, POCINA U CO3PEBANUA.

Cmaous pazmnodcenus - IPOMCXOIUT B OOTEHE3E B YTPOOHBIH MepHOA
YKU3HU 0COOU M 3aKAHYMBACTCS K MOMEHTY poskieHHs1. KiteTku, mokpbIBaroye
SUYHUK CHApyku M 0Opa3ylolie MOBEPXHOCTHBIA SIMTENNY, BpacTaroT
BHYTpb SIMYHHKA B BUJIC TSDKEH.



OTu KIETKU OelHbIe LUTOIUIA3MOM, Apa MX COAEpPKaT JIUILIOWIHBINA
HabOP XPOMOCOM M JIEJIITCS MHTO30M.

B cmaouu pocma nonosast kietka yrpaurBaeT ClioCOOHOCTb JICTIUTHCS U
nipeBparaetcs B ooyum | nopsioxa, KoTopblii ObICTpO pacteT. B 3ToMm mporiecce
Y CaMKH Pa3JINYaroT:

1) meprox Majoro pocra, Koraa OolMT | Topska yBenMuHMBaceTcs B
pa3Mepe TOBKO O1aroaapst aCCUMIUTALIMOHHBIM TIPOLIECCaM, COBEPIIAIOLIIXCS
B HEM;

2) mepuopa 0oJbIIOr0 pocta (BUTEIIIOreHe3), Korga poct oormrta |
THOPSIIIKA COBEPILIACTCS IIPU AKTUBHOM YJaCTUH (POJUTHKYIISIPHBIX KIIETOK.

brnaromapss  nestenbHOCTH  (DOJUTMKYIPHBIX — KIIETOK — (hopMHpyeTest
onecmawas obonouka. Bravane oouut | mopska OKpy)KeH OJHHM CJIOeM
OYeHb HIM3KUX KICTOK (MEpPBHYHBIA WM TMPEMOPIHATBHBIN  (DOILTUKYII).
QOoMKYIApHbIE KJICTKHM Pa3sMHOXAIOTCS M M3 HU3KHX CTaHOBATCA
ITMHAPUYECKHIMH, HO 1O MPEXKHEMY OKPYKalOT OOLMT | mopsjka omgHuM
cioeM. B panmpHeifiem oomur | mopsaka mpojonkaer  pactd,  a
(bOTMKYIISIpHBIE  KJIETKH, YCHJICHHO Pa3MHOXKAsACh, OKPYXAIOT €ro yxe
HECKOJIbKMMU CJIOSIMM W HasbIBaeTCsi BTOpUYHBIM. [locTereHHO B Macce
(bOMKYISIPHBIX  KJIETOK 00pasyeTcsi HeOoJbIlas, BCE YBEIMUMBAIOILASCS
TIOJIOCTb, KOTOpPAst 3aMOJHAETCS JKUIIKOCTBIO, BBIICTIAEMON (DOJUTUKYIIIPHBIMU
KJIETKaMU. B 3Toi HAKOCTH HAXOJATCS ACTPOIe€HHBIE TOPMOHBI, BIUSIOLINE
Ha Pa3sBUTHE BTOPUYHBIX MOJIOBBIX IPH3HAKOB M pa3pacTaHUe CIM3HUCTOM
000J104KH TONOBBIX MyTeil camku. Ilon jaBineHueM STOM SKUIKOCTH TOHKUE
CTEHKHU (POJUTHKYIIA paCTSAIUBAIOTCS U OH MpUOOpeTaeT BU My3bIpbka. CTeHKa
(orMKyna yToeHa U B BUJE XOJIMHKA BBICTYIIAET B TOJOCTh (DOJUTHKYIIA.
31eck NEXKUT pacTylid oot | Topsaka, 3a YTO XOJMHK Ha3bIBAOT
SUYEHOCHBIM.

Cramust pocTa Mpu OOreHes3e JUTMTENbHEe, YeM TIpU CliepMaToreHese, B
TeyeHHe €€ oolMT | mopsaka NOCTHraeT 3HAYMTEIBHOM BEJMYMHBI, B HEM
MIPOUCXOIUT HAKOILIEHUS XKeNITKa. B onpeeneHHblil epros MoJIoBOro LKA
TOJ1 BIIMSIHUEM HEPBHOM CHCTEMbI PACIIMPSIOTCS KPOBEHOCHBIE COCY/IbI TEKH,
BO3pacTaeT JaBJIeHUE KUJIKOCTU BHYTPH ITy3bIpbKa. CTEHKa €ro MpophIBaeTCs
1 oo1uT | Topsizika BMeCTe ¢ OKPYKatOIIMMH €0 (POJUTUKYIIIPHBIMU KJIETKaMU,
YBIIEKaeMBIi JKUIKOCTBIO, BEIXOJIUT B BOPOHKY SIIIEBO/IA (ITPOLIECC OBYJISLIMHM).

Crausi co3peBaHus MPOTEKAET Y)KE B SMLICBOJEC U XapaKTepH3yeTcs
TEM, YTO pa3BMBAIOILASACS SMIEKIETKA JBAKABI ACMUTCS, HPUYEM OJHO
JIEJIEHUE TIPOUCXOAUT IO TUILy MUmMO3a, & BIOPOEC IO TUILYy Meno3a. B
pe3yabTaTe MepBoro JeneHus u3 oouuta | mopsika oOpasyroTcst 2 KIIETKU:
omHa kpynHas — oomwt |l mopsyka, a mpyras MeHbIMX pasmepoB 1



PEIYKIMOHHOE (HAIpaBUTENIHHOE) TENbLIE, KOTOPOE B TATBHEHIIIEM OTMHpAET,
npeBapuTeNbHO pasaemBimMch Ha 2 kietku. Oomur |l mopsimka Taxoxke
JEUTCS Ha 2 PE3KO, PA3MYAIOIIMXCS 110 Pa3MEPy KIICTKHU: KPYITHAs — SIBJISETCS
3peNoil SANLEKIETKON, a MaJIeHbKasi — BTOPbIM PEAYKLIMOHHBIM TEJBLEM. JTO
NOCTIeIHEE JIETICHHE TIPOMCXOAWT TOr/a, KOrJa B SHIEKICTKY HauMHAOT
MIPOHUKATH CIIEPMHUHL.

Takum 00pasoM, Ipu ooreHese U3 oorwTa | mopsiaka o0pazyercst JUIlb
OTHa, HO OYEHb KPYITHASI STALIEKIIETKA, a IPH CIIepMaToreHese — 4 Criepmusl.

Cmaousa ¢opmuposanus B OOreHe3e, KaK CAMOCTOSITETIbHAs CTaIus
OTCYTICTBYeT, HO COBEpIIacTCs Ha NPOTSHKEHMM mpemplaynmx Tpéx. K
nporeccy (hOpMHpOBaHUS CIEAyeT OTHECTH OOpasoBaHuE —OnecTsIei
0007104KH (BTOPHYHOIA), HAKOTUICHHE YKEJITKA.

Takum 00pa3oM, OOreHE3 HAUMHACTCS B IEPHOJ| BHYTPUYTPOOHOIO
pa3BUTUSL CaMKH, MMEET JUIMTEINbHBINA MEepUOJl POCTa, B TpOLIEcce KOTOPOTo
HAKAIUTMBACTCS XKEJITOK, MPOTEKaeT B SIMYHMKE SMOPUOHA U TIOJIOBO3PEIIOrO
JKMBOTHOTO, a 3aTeM B sHIIeBOJEC oOOpasyeTcs OnHa siiliekieTka. Bee
SAULEKIETKYA T€HETUYECKU OTHOPOHBI, T.K. UMEIOT X — XpOMOCOMY.

[Tpy M3ydeHHH TOJOBBIX KJIETOK, OOpaTUTe BHHUMAHME HA TO, YTO IO
CBOEMY CTPOEHHUIO OHH CXOXH C COMAaTHYECKUMH, T.K. TAKXKE COCTOSIT U3 SIpa,
IIUTOILIa3MBbI, B KOTOPO# pacrioyiararoTcsi OpraHesuibl M BKITFOUCHHSL.

OT1MyaoTesl M0JIOBbIe KJIETKH HU3KUM YPOBHEM OOMEHA BEIIIECTB,
HECTIOCOOHOCTBIO K JIEJICHHIO, a TAKKe COJAEpKaHMeM TraryIonHOro Habopa
XPOMOCOM.

Cnepmuu 'y TI03BOHOYHBIX >KMBOTHBIX MMEIO JKTYTHKOBYIO (hopmy. B
CIIEPMUH PA3IIMYAIOT: 20I06KY, WeliKY, CBS3YIOLIUIA OTAeN (MU TEIO) U X60CH.
Bonbliryto 4acTh TOJIOBKM 3aHMMAET Ooraroe HyKJICONpOTEUIaMu spo, B
KOTOPOM COCPEIOTOYEH HACNIe[ICTBEHHbIN Marepras. CriepMUM reTepOreHHBl,
T.K. TIOJIOBHHA CIIEPMUEB COAEPIKUT X- XPOMOCOMY, a JIpyrasi MoJIOBUHA Y —
XxpoMocoMy. B mepenHell yacTH TONOBKM HAaxXOIWTCS IUIOTHOE TeNble —
aKpocoma, KOTopas oOpaszyercss B pe3yJbTaTe CIOXKHOM IepecTpOrKH
kommiekca lompmpxu.  Ilpum  ero ywactum BblmenseTcss  (epMeHT —
THaTypOHU/Ia3a, MOJ BIMSHUEM KOTOPOM IPU OIUIONOTBOPEHUH SIALICKIECTKH
Pa3pYIIAIOTCSl MYKOTIOJIHMCAXapryibl (THATypOHOBasi KUCIIOTA), CKIICHBAIOLIMEC
KJIETKH JTy4HCTOrO BeHIa (BTOPUUHO# 000104kH). CHapy»Ku roJIoBKa CIIepMHES
MOKPBITA TJIa3MOJIEMMOH, KOTOpast, He MPephIBasiCh NMEPEXOUT Ha IEeHKy 1 Ha
XBOCTOBOH OT/EN. Y JKMBOTHBIX C BHEIIHUM OCEMEHEHHMEM (KOCTHCTBIE U
OCETpOBBIC PBIOBI) CIIEPMUH. Y KMBOTHBIX C BHYTPEHHHM OCEMEHEHHEM, K
YUCITy KOTOPBIX NPUHAUISKAT WU JIOMAIHHE XXHUBOTHBIE, CHEPMHUM HMEIOT
ACCUMETPUYHOE CTPOEHME. TOJIOBKA MPUKPEIUIIETCS K XBOCTY HECKOJIBKO



COOKy, B CIC[ACTBMM 4Y€ro TMOCTYNaTeIbHOEC JIBIDKCHHE CIIEPMHEB
OCYIIIECTBIISIETCS ONaroiapst 3Meeo0pasHOMY JABIKEHHIO XBOCTA C BpAIICHUEM
BOKPYI' COOCTBEHHOM OCH, TO3TOMY TPaeKTOpHs MX JIBIDKEHHS UMEET (hopMy
CITUPAITH U UX CKOPOCTb 2 MM/CEK.

Cnepmun criocoOHBI K JIBIDKCHHIO B HANPABJIEHUH SIHLEKJIETKH -
(xemomaxkcuc) v IPOTUB TOKA (POJUTHKYJISIPHOM SKHIKOCTH - (DEOMAKCUC).
B 1nonoBbIX myTsIX CaMKH, €CIM HE MPOUCXOAUT CIUSIHUS C SIMLIEKIIETKOM,
criepmuii morudaet uepe3 24-36 4acos.

Aiiyexknemka TIO3BOHOUHBIX —dallle BCErO  OKPYIIOM  (opMmBl,
HETO/IBIKHA, COCTOUT W3 Spa W IUTOILIa3MBL. SIpo GoIbloro pasmepa u
IIApOBUTHOM (DOPMBI, COIEPXKUT TOJIBKO X-xpoMocoMy. OBOLMTHI 00Ja1atoT
HOJISIPHOCTBIO, YTO OOBSCHSICTCS HEPAaBHOMEPHBIM PACTIONIOKEHUEM KENTKa U
JPYTUX KIETOUHBIX CTPYKTYP, B CBSI3U C YeM, B OBOLIUTE PAIMYAIOT 2 TOJIOCA:
arvKajgbHbIA M BeretatuBHBIA. [lepudepuueckuii  crnoil  IUTOILIA3MbI
STATICKIICTKY, JIMIIICHHBIN JKENTKa ¥ OOrarhlii MUTOXOHZIPHSIMH, Ha3bIBaCTCS
KOPTUKATBHBIM (cortex - Kopa) cioeM. DTOT CJIO TEPEHOCHT TUTAaTEIIbHBIC
BEILIECTBA U YYacTBYET B Pa3sBUTUM 3apObIllla HA CAMbIX PAHHMX CTaJMsX
AMOpHOTeHesa.

Onnooomeopenue - CIvsTHAE TIOJNIOBBIX FaMeT W 00Opa30BaHHE 3UTOTHI,
KOTOpasi OT 3pEJOi SILIEKIETKH OTIIMYAETCs TUTUIOUIHBIM HabOpOM XpOMOCOM
U BBICOKMM OOMeHOM BemecTB. Criepmuii ¢ SHIIEKIETKONM BCTPEUaroTCs B
BEpXHEN TpeTH siiienpoBosa. bombioe 3HadeHue st COMMKEHUS MOJIOBBIX
KJIETOK MMEET BbIJIENICHHE WMH BELIECTB. (DEPTUIM3HHOB SHLECKICTKH |
aHTU(EPTIIM3UHOB CIIEPMUEB, Oaroaps KOTOPHIM MPOUCXOUT CIIHIaHUE
CIIEpMHEB MEXTy OO0 1 MPUIMIAHUE UX K OBEPXHOCTH stifiia. [Ipunmimimme
K SIAILy CTIGPMHUH BBIICISIOT (hepMEHTHI (THATypPOHOBYIO KHCIIOTY M TPHIICHH),
pazpyIIAOLIME MEKKIETOYHOE BELIECTBO JIyYUCTOIO BEHIA, B PE3YJIBTATE YETO
(boHKYISIpHBIE KIIETKH paccerBatoTcest. K Tomy ke (hepMeHTBI, BbliemseMble
CIIEPMMSIMH, CTHMYJIMPYIOT TPOXOXKIeHHe oouutoM | mopsaka cramuu
CO3peBaHus. B MOMEHT MPHUKOCHOBEHUS CIIEpMUS K 000JIOUKe SHLIEKICTKH Ha
€€ TIOBEPXHOCTH 00pasyeTcsl BBIITUMBAHKE LIUTOIIA3MBI - BOCIIPHHUMAIOLAI
Oyropok i Oyropok OIUIOA0TBOPEHHS. B OOIMT MPOHKMKAET TOJIOBKA, IIeHKa
Y Ha4aJIbHas 4acTh XBOCTOBOIO OT/EA.

VY MIEKONMTAIOIMX B OIUIOJOTBOPEHMU Y4YacTBYET TOJIBKO OJVH
cnepmuid - MoHocrmepmus. llocne BXOXKIEHUS crepMusi, B SIMLCKIECTKE
BO3pacTaeT OOMEH BEIIECTB M TOJIOBKA CIIEPMUSI B PE3YNIbTaTe aCCUMIIIALIMM
YBEIIMUMBAECTCA B Pa3Mepe, a sApOo CTAHOBUTICS IO BEJIWYMHE PABHBIM SIPY
ANLIEKIIETKY, TOCTENEHHO HMCYe3aeT Iekka M Teno. Takoe sapo HasblBarOT
MYXCKHM MPOHYKJICYCOM, a S/IpO SHIIEKIIETKHU - )KEHCKUM MpoHyKiieycoM. Oba



MPOHYKJIEyCa TaIUION/IHBI, a TOCIIe UX COSIUHEHHUs 00pasyercsl TUILIONIHOE
S7IPO 3UTOTHI.

Jlpobnenue - o0coObIii BHI MHUTOTUYECKOTO JENCHUS 3WUTOTHI, B
pe3yabTaTe KOTOPOro KJIETKM He MOTYT JIOPAacTH JI0 pa3sMepa MaTepHHCKOM, a
no Mepe ApoOJieHHs KOJIMYECTBO KJIETOK YBEIMUYMBACTCS, HO pa3Mep HX
ymenblaercs. Knetku, obpasyronmecs: B pe3y/bTare IpoOsieHHs], Ha3bIBaIOT
onacmomepamu.  brnaromaps — IpoONeHWIO  OJHOKICTOYHBIN — OpraHm3M
MIPEBPALLACTCS B MHOTOKJIETOUHBIN.

T'acmpynayus. 3axknadka ocesvix opeanoe

[lpu nanbHeliieM pa3BATHU ONACTYNbl B TIPOLIECCE JENICHUS, POCTA,
" hepeHIMPOBKY KIIETOK U UX MepeMeleHHH (OpMHUpyeTCs CHavYaIa 0gyx, a
3aTeM MPEXCIOUHbLIL 3aPOIBILLL

Ero crosimu sBiisroTes:

1) skronepma (ectoS - HaApyKHBIA);

2) me3onepMma (MesoS - CpeTHMii) - 3apO/IBIIIEBbIN JIUCTOK,;

3) sHmonepma (entoS - BHyTpeHHMi).

U3 9THX JMCTKOB 00pa3yIOTCs 0cesble OPeaHbL.

3a4amox Heperoll cucmemvl (HepeHasi mpyoKa);

XOPOOME300epMATIbHbIIL 3A4AMOK;

Kulteuras mpyoxa.

Imobpuonanvroe pazeumue nmuy

Cnepmun NTHL, KaKk U JPYTHX IIO3BOHOYHBIX HMMEIOT SKI'YTHKOBYHO
(bopMy, pazIyasich y pasHbIX BUIOB C/X IITHUL pa3MepoM, (JOpMOIi TOJIOBKU U
XBOCTHKA. B MONOBBIX MmyTsX camku criepMud xuBYT 30 THEH, B TeUEHHE 3TOr0
BpeMEeHH 0€3  TOBTOPHOTO  CIIAPUBAHMS  HECYIIKH  OTKJIQIbIBAIOT
OIUIOZIOTBOPEHHBIE SIilla, MPUYEM IIEPBBIE JIBE HENEIM IOCIIE CIApHBAHUS
YUCIIO OTUIOIOTBOPEHHBIX SIHIL] HAMOOJIBIIIEE.

B siiiexieTke NTHIl pa3iMyaroT JKEITOK  (sHIeKiIeTKa), OeoK,
TIOJICKOPITYTIOBYFO OOOJIOUKY ¥ CKOPITYITY, KOTOPBIE (KPOME KEJTKA) SIBIISIOTCS
TPETUYHBIMM OOOJIOUKaMH, BBLIETAEMBIMH JKele3amu siileBoga. B coctas
JKEJITKA BXOZAAT MPOTEUIBI M JMIHUIBL Y Kyp B JKEITOYHBIX IIAPUKAX MHOIO
xorectepuHa. JKenTok siflla HEOJHOPOJICH: ObIBACT CBETJBIM M TEMHBIH, B
LIEHTPE ML HAXOUTCS CBETIbIN JKEITOK 1 9Ta 30Ha HAa3bIBACTCS J1amedpoil 1
no ¢opme HarnoMuHaeT KosnOy. OOBIMHO CBETIIBIN JKEITOK OTKIIABIBACTCS B
HOYHOE BpeMs, a TEMHBIM - B JPYroe BpeMs CyIOK. B sine sinexnerka



TIO/IBELIIEHA Ha XaJ1a3aX, HAallPaBJICHHBIX OT JKEJITKa K TYIIOMY M OCTPOMY KOHILY
Aina. Xanazel - 370 My4KU CKPYYEHHBIX BOJIOKOHEL, COCTOSILIMX U3 IUIOTHOTO
OEIKOBO-YIJICBOJJHOTO KoMIuiekca. CHapyku OT JKENTKa, pacrojiaraetcs
O€JI0K, KOTOPBIHA 10 MECTY 3aJIeraHHsl 10 OTHOLICHUIO K JKEJTKY JEIUTCA Ha
HAapYKHbI U BHYTPEHHMM, KOKIbIA M3 KOTOPBIX COCTOUT U3 KUIKOIO U
wioTHoro. B smuHblii  Oenok  Bxogaur Boma (mo  87%), mpoTenHs,
IJIMKOTIPOTEHbl, CBOOOAHBIC — YIJICBObI, HE3HAYUTETILHOE — KOJIMYECTBO
JIMNWOB, 3016l U JPYIUX BEILECTB. Benok i pa3BUBAIOILErOCs 3apO/IbIlIa -
OCHOBHOM HCTOYHMK IMTATENIBHBIX BEILECTB U BOJBI, a TAKKE MOCTABLIMK
MHHEPATIbHBIX BEILECTB, MPOTEUHOB, a TAaKKE COMACPKUT OAKTEPULMTHBIC
BEIIECTBA, YOUBAIOIIME MHUKPOOPraHU3MbL. BelioK MOKPBIT MOJCKOPIIYIOBOM
000JI04KOH, B KOTOPOM PaziIMyaroT 2 CIIOSL:

1) BHYTpEeHHHH, IPUJICTAIOLIMIA K OEJIKY;

2) HapyXHbIH, TUIOTHO COSIMHSIIOLIMICSI CO CKOPJIYIION U COCTOMT U3
BOJIOKOHEII KEPATUHOMOJOOHOTO BEIIIECTBA.

B 30He Tymoro KoHma silia CIOM TOJCKOPIIYIIOBOH 00OJIOYKU
pacxomstcs, W 00pasyercst Go30VuiHas Kamepd, COHAEpXKaIasi BO3IyX.
ITonckopiyrnoBast 0007104Ka O4YEHb IUIOTHAS, 3J1ACTUYHAs, HO MPOHUIIAEMa IS
ra3oB, BOJpl, pacTBOPUMBIX coequHeHnil. CoaepKuMoe siila 3aKIIOUEHO B
CKODIIYITY, KOTOpas 3allMIIacT W0 OT IOBPEXKICHWH, a €€ Marepuall
3apOJBIIIEM MCMOJIB3YETCSI B  KA4eCTBE MHHEPAIBHBIX BEIIECTB IIpU
nocTpoeHnn ckenera. CKopiyrna COCTOMT M3 MMHEPAIbHBIX M OPraHMYeCKUX
BEIIECTB, IMEET TNOPBI, Yepe3 KOTOPbIE MPOUCXOUT Ta3000MeH U UCHIapeHHe
BIArM TpU pa3BUTUM 3apoipiiia. (CBepXy CKOpIIyHa IIOKpbITA TOHKOM
HAJICKOPJIYIIOBOM IUIEHKOW - KyTUKYJIOM, KOTOpas MOCTPOE€HAa M3 MYLMHA U
NPETISITCTBYET NPOHUKHOBEHUIO YEPE3 IOPbI CKOPIIYIbl MUKPOOPTaHW3MOB,
CIiop rpru0oB, HO IIPOHUIIAEMA JIIsl Ta30B.

STiTieKseTKa OIIoIOTBOPSIETCS B SIIIEBOJE, Y C/X MTULIBI - TIOJIUCIEPMUS
(MoryT mpoHUKaTh B stiteteTky 10 300 crepmueB), HO ¢ SIPOM SILICKIETKA
coequnsiercs ofuH. [locie OmnonoTBOpeHMs SMLEKIIETKA IPOIBUIacTCs IO
SMIIEBOMYy W TIOKPHIBACTCS ~ TPETUYHBIMH  oOosoukamu  (Oenkowm,
TIOJICKOPITYTTIOBOM OOOJIOUKOM M CKOPIIYIIO#), a 3aTeM JICIUTCS MHTO30M, T.C.
CHECEHHOE SIMII0 - 3TO 3apoIpllll Ha paHHEH cramuu sMOpuoreHesa. B
CHECEHHOM sfiille SMOpHOreHe3 IPHOCTAHABIIMBACTCS, a BO30OHOBISIETCS C
MOMEHTA MHKYOAIIMH WJI HACKDKUBAHUSL.

Annanmouc - IPUISKUT K CKOPIIyIe, YJaCTBYs TaKKe B ra3000MeHE U
SBJISIETCS. BBIJCIIMTENBHBIM OpPraHoM, B KOTOPOM CKAaIUIMBAKOTCSI TPOIYKTHI
oOMeHa, 00pa3ysiCch Ha BEHTPATIbHOM MOBEPXHOCTH 3a/IHEN KUILIKU. AJITAHTOUC
MIOCTENIEHHO 3arOJHAET BCE ILEIN MEXY aAMHUOHOM, SKEITOYHBIM MEILIKOM U



Cepo30i, cpacrasch ¢ mocneaHeil. B a3tom Mecte Qopmupyercs cerb
KPOBEHOCHBIX ~ COCYIOB, UTO CIIOCOOCTBYET CHAOXEHHIO  OpraHu3Ma
KUCIIOPOZIOM.

VY1poOHOe pa3BuThe MTUIl (0 BBUTYIUICHHS) JENIST HA Psl CTaui,
TPaHUIIBI U YUCIIO CTauii KOTOPBIX Pa3HBIMU ABTOPAMH YCTAHABIMBACTCS
HEOJIMHAKOBO B 3aBUCHMOCTH OT TOTO, Ha YTO OOpAIlatOT OOJIbIIe BHUMAHHUS -
Ha (OPMHUPOBAHKE TeJIa IUT0J[A WK M3MEHEHHE B CTIOCO0AX €T0 MUTAHHS.

Ob6pazoeanue He3apOOBILLEBHIX OP2AHOB

OmHoli M3  OCOOGHHOCTEM Ppa3BUTHSI MJICKOMUTAIONIUX —CUUTAFOT
00pa3oBaHKe BpeMEHHBIX OpraHoB. Tak, y)xe B Hauase ApoOieHus 00pasyroTcs
Omactomepsl, GpopMupyroire TpPoPoOIacT, ¢ TMOMOIIBIO KOTOPOTO 3apO/IBIIII
MOJTydaeT IHUTATeNIbHbIE BEIeCTBA C TOJOCTH Marku. llocnme paszBuThs
3apOBIIIEBLIX JIMCTKOB Tpododnact pemyrmpyercs. OITHOBPEMEHHO C
(dopMUpOBaHHEM TeNa 3apojpblla, OOPa3ylOTCsl U IUIOAHBIE OOOJOYKH:
JHCENMOYHBIL MEWIOK, aMHUOH, Xopuor u antanmouc. OIHAKO JHcenmouHblll
Mewiox, 0Opa30BaHHBIM KaK M y ITHUI] HE COJAEPXKUT KENITOK, a COJEPKUT
OCJIKOBYIO JKMJIKOCTb M BBIIOJHSAET TPO(UUYECKYIO (DYHKIMIO, JOCTaBIISs
NIUTATEbHbIE BEIECTBA OT MATEPUHCKOTO OpraHM3Ma K 3apoJIbIIiy, a TaKKe
KPOBETBOPHYO. B CTEHKe JKeTOUHOr0 MeIKa, POJOIDKUTENBHOCTD (DYHKIMH
KOTOPOT'O pa3INyHa, OPMHUPYIOTCSI KPOBEHOCHBIE COCY/IbI.

Amnuon pa3BUBaeTCs U3 BHyTPEHHEH YacTH aMHUOTHUYECKON CKIIAJIKH, a
XOPUOH - U3 HapYKHOM 4acTH, AMHHOTHYECKas IMOJIOCTb - TIOJIOCTh BOKPYT
3apoJIpIlla, 3arojHEeHa MPO3PAYHON BOJSIHUCTON MKUIKOCTBIO, MPEOXPaHsIeT
3apOJbII OT M3JIMIIHEH MOTepu BObI, CMATYAeT YHAapbl M OOecreurBaeT
TMIO/IBIDKHOCTB 3apO/IBIIIY.

Xopuon. Ha moBepXHOCTH XOpHOHA 00pa3yroTCsl OTPOCTKH (BOPCHHKH),
BpACTalOIIMEe B CTEHKY MaTKH. 3Ta 30Ha CHJIBHO YTOJIIEHa, OOMIBHO CHA0XeHa
KPOBEHOCHBIMH COCYJIaMU M Ha3bIBACTCS OemCKUM MeCHom Wi NiayeHmou.
[TnarienTa cHaGXkaeT 3apoJIbIIl NUTATENBHBIMU BEIIECTBAMH, KUCIOPOIOM H
OCBOOOX/IAET €ro KpOBb OT VIJIEKUCIOTO Tra3a M IpOAyKTOB OOMEHa.
[TocTymnnenue BelecTB B KpOBb 3apoOjiblllia U U3 Hee MPOUCXOIUT AUPyY3HO.
Crieyer MOMHMTB, YTO TPU BCEX THIAX IUIALIGHT BOPCUHKM XOPHUOHA C
MOBEPXHOCTH TOKPBITHI COOCTBEHHBIM 3apO/IBIILIEBBIM SIUTEIUEM U COAEPKUT
3aMKHYTYIO CE€Th COCYJOB IUTALIEHTApHOIO KPOBOOOpAILEHHs IUIONA, KPoeb
niooa u mamepu Hueoe He cmewueaemcs. SIBAASCH OPraHOM IHTaHMS,
JbIXaHUs. W BBIAETEHUS IUIOZQ, IUIALICHTA BBINOIHAET Takke (YHKLHUIO



SHJIOKPHHHOM CHCTEMBI, BBIICISISE TOPMOH, OOECIICUMBAIOIIMNA HOPMAIBHOE
TedeHne OepeMEHHOCTH (IPOTeCcTEpPOH).

ITo dopme pacrionoxeHHst BOPCHHOK Pa3NyaioT IUIAIeHTHI

1) udy3Hasi - BOPCUHKM PaCMoNaratoTcsi Mo BCell MOBEPXHOCTH
XopuoHa. Bcrpeuaercs y cBUHBH, Jomamy, BepOmona, KUToB. OCHOBHBIC
OTJIMYMS B CTPOCHHM IUIALIGHT CBS3AHBI C MATEPUHCKOW YacThIO ILUIAIICHTHI
(oOparHTe BHMMaHHE HAa W3MCHEHHBIC YYaCTKW CIM3HCTOW 00osouku). [Ipn
r¢dy3HOM TUTIE TUIAIIEHTHl BOPCHMHKY XOPUOHA MPOHUKAIOT B YKEJIe3bl CTEHKU
MATKH, He pa3pylasi TKaHA MaTKH, T.K. CTEHKA MATKHU MOKPbITa SIUTEIHEM, TO
[0 TUIy CBA3M C MAaTKOM, TAKOM TUIl IUIALEHTHl  HAa3bIBAIOT
Inumenuoxopuaivhou. lluraercs 3apoIplll CEKPETOM MATOYHBIX HKEIIE3,
KOTOpBIiA BCACHIBAETCS B KPOBEHOCHBIE COCY/IbI BOPCHHOK XOpHoHa. [Ipu pomax
BOPCHHKM XOpPHOHA BBIIBUTAIOTCS M3 MAaTOUYHBIX Kele3 0e3 paspylleHus
TKaHel U 6e3 KPOBOTEUCHHSI.

2)  Kormnenonnasi ruiaieHTa - BOPCHMHKU XOPHOHA PACIIOJIOXKEHBI
kyctukamy  (kotwnenonamu). OHM  COGMHSIOTCS C  KapyHKYJamMu
(YyToMueHusIMM CTEHKH MaTkH). B Mecrax, Ijie COSAMHSIOTCS KOTHIICAOHBI C
KapyHKyJamy, T0J] JeHCTBHEM (EpMEHTOB BOPCHHKH, CTEHKa MAaTKH
pacTBOpsieTCs U KOTWIIETOHBI TIOTPYXKAIOTCS B COCOUHUMENbHOMKAHHBILL CIOU
Mmatku. Takas IuiateHTa Mo THITy CBS3M BOPCHHOK XOPUOHA CO CIIM3HCTOM
MATKU Ha3bIBACTCSI 0eCMOXOPUATLHOU Y BCTPEUAETCS Y TAPHOKOIIBITHBIX.

3) KoabueBuanasi Wi MosiCHAsi TUTALICHTa - BOPCUHKH XOPHOHA B
BHUJIE IIMPOKOTO T0SICA OKPYXKAIOT IUIOIHBIN IMy3bIpb, @ CBSA3b 3apOJIbIIIa CO
CTEHKOW MaTkH ele Oosiee TecHas: BOPCHHKH XOPHOHA KOHTAaKTHUPYIOT C
9HOOMENUAILHLIM CI0eM CTEHKH KPOBEHOCHBIX COCYZIOB, pacrionarasch B
COEIMHUTENILHOTKAHHOM CJI0€ CTEHKHM MaTKU. Takas IUlalleHTa Ha3bIBAaeTCs
IHOOMENUOXOPUATLHOIL V1 BCTPEUACTCS Y XUIIHBIX.

4) JlMcKoMaa/IbHAsi IUTAalleHTa - 30HAa KOHTAaKTa BOPCHUHOK
XOPMOHA M CTEHKHM MaTku umeeT ¢GopMy Jaucka. BopcuHKM xopuoHa
NOTpy)KeHa B 3alOJIHEHHbIE ~ KPOBBIO  JIAKyHbI,  JIeKalMe B
COEIMHUTEILHOTKAHHOM CJIO€ CTEHKU MATKH. TaKOM THUII IIIALEHThI HA3bIBAIOT
2eMOX0pUAIbHOIL, BCTPEUYACTCS Y IIPUMATOB, YEJIOBEKA, TPHI3YHOB.

Bonpocs! 11 CaMOKOHTPOJIA:
1. CiepmartoreHes 1 ero CTajiu.
2. CTpoeHue CcriepMueB.
3. OBorenes.
4. Omuust B pasBUTHU MY)KCKUX M KEHCKHUX IOJIOBBIX KJIETOK?



5. Mopdornorust OIIOAOTBOPEHHsST U BOCCTAHOBJICHUE JTUILIOHIHOTO
HabOpa XPOMOCOM.

6. CtpoeHue sifia KypHipb?

7. OyHKIMA 1aUEHThL. TUIbI TUIALIEHT.

3ansaTue Ne 3. Tema: Cmpoenue mkanei

Heab 3ansTnii: M3y4nTh cTpoeHuUE, pa3BUTHE U PacoJIOKeHue 4
* TUTIOB TKAaHEW: SIUTENNANBHOM, TKaHeW BHYTPEHHEHN cpefbl (0OTIopHO-
TpO(HUUYECKHE), MBIIICYHBIX U HEPBHOI.

MarepuanabHoe o0ecnedyenue: [ucrompemaparsl, TaOTUIH,
MHUKPOCKOTI.

IHocaenoBareqbHOCTH H3y4YeHUus: MaTepuaja. [lepen nzyuenuem
JAHHOM TeMBI 10 Y4eOHUKY U KOHCIIEKTY JICKIIUI ClIeAyeT YSICHUTh, YTO
[0 MEpE DPa3BUTUSA OPraHM3Ma MPOMCXOAMT HE TOJBKO YBEJIMUCHUE
KOJIMYECTBA KIETOK, M ONpPENEIEHHOE HMX pa3MElIeHHe, HO M HX
nuddepuHIMpOBKa, T.¢. TosiBiIeHne 4™ THMOB TKaHel. [lanee ciemyer
paccMOTPETh Pa3BUTHUE U CTPOCHUE KAaXKJOI'0 TUIIA TKAHEH.

InumenuanvHovle MKAHU WU NOKPOBHbIE OCYIIECTBIIAIOT CBSI3b C
BHEIIHEW CPeZO, BBIMOJIHAIOT 3aLIUTHYIO U CEKPETOPHYIO (YHKIIHH.
Onurenuii BXOJUT B COCTAaB 3MUAEPMHUCA KOKU U B COCTAaB CEPO3HBIX
obosouek (Me30Tesnii), KOTOPBIH BBHIIONHSACT (PYHKIMIO BCACBIBAHUS U
BOCHIPHUATHS pa3ipaKeHUM, a TaKKe BBICTHIIACT CIM3HCThIE 000JIOUKU
BCEX BHYTPEHHUX OpraHoB. M3 smutenuss mocTtpoeHO OOJBIIMHCTBO
JKenne3 opraHusma. Pas3BuBaeTcs snuTenMii M3 TPEX 3apobILIEBBIX
JUCTKOB: 9KMO, 3HO0 u me300epmuvl. W3 sxmodepmvl pa3BUBAETCA
ANUAECPMUC KOXKM, DSIUTEIMM JbIXaTEIbHBIX IyTEH, IEPEJHEro U
3aJJHET0 OT/eJa MUIIEBAPUTEIBbHON TPYOKHU; U3 9HO00epMbl — FTTUTEIUN
KETyJJOYHO-KUIIEYHOTO TpakTa M >Kejie3 MUIICBAPUTEIbHON TpyOKH,
Me300epMAanbhblll STUTEIUH BXOAUT B COCTAaB CEPO3HBIX 000J0YEK,
MTOKPBIBAIOIINX OPTraHbl ¥ BEICTHJIAIOUINX MIOJIOCTH TENA.

Bce onurenuum  coCTOAT U3 ONUTENMAIBHBIX — KIETOK  —
SNUMENUOYUMOE, TFIOTHO MPHIIETAIOIINX APYT K IPYry U COSAUHSIOTCS
B ©IMHBIA IUIACT C TOMOIUIBIO OJecmocom (IMTOILIA3MATHYECKUX
BBIPOCTOB, KOTOpBIE NMPOHHUKAIOT B YIIYOJNCHUs COCEHUX KIIETOK), TO
€CTh 10 THUITY «3aMKa».

OOBIYHO BMUTENUAbHBIE IUIACTBI PACIOJIOKEHBbl Ha 0a3aabHOU
MemMOpaHe, KOTopass B CBOIO OuYepelb JIGKUT Ha  PHIXJION
COCIMHUTENIBHON TKaHU, 4epe3 KOTOPYI0 OCYILECTBISAETCS IUTAaHUE




snutenus. bazanrvnas memoOpana — TOHKUH, OECCTPYKTYPHBIA CIIOH,
TOMUHOW OKOoJ0 1 MKM. DJIEKTPOHHO-MUKPOCKONWYECKUN aHAIU3
CBHJIETEJILCTBYET O TOM, YTO OHa COCTOMT M3 aMOP(HOTO BEIIECTBA U
(UOPHIUTIPHBIX CTPYKTYD.

B HemoBpexaeHHBIA IJIacT 3MUTENUS KPOBEHOCHBIE COCYIbl HE
MPOHUKAIOT, MIO3TOMY €r0 MHUTAHHUE OCYIIecTBIseTcsS AudQy3HO: Uepe3
0azanbHyl0 MeMOpaHy M3  DPBIXJOH  COCAMHUTENIPHOW  TKaHH,
CHa0)KCHHOM  KaMWISIPHOH  CEThIO, TMPOHUKAIOT K  SIUTEIHUIO
MUTaTENbHbIE BEUIECTBA U KUCIOPO/.

B 3aBucuMoCcTH OT MecTa paclOJIOKEHUS U BBIIOJIHAEMOU
(GYHKUIMU pa3auyaroT 2 THIIA SIUTEIUS: HOKPOGHbIE U Jcele3Ucmble.

B ocHoBy Mopdosornueckoi KiaccupuKauyu NojoxeHa gopma
KJIETOK M KOJIMUECTBO cJ0eB. MIcX0/as U3 3TOro, BCE SMUTEINU JENAT Ha
nBe rpymibl: 1) ogHOCIOHBIE (IPOCThIC) U 2) MHOTOCIIOMHBIC.

B oonocnotinbix snuTenusx Bce KISTKH CBOUMH 0Oa3zalbHBIMHU
MOJIIOCAMM  JIe)KaT Ha Oa3anpHOW MeMmOpaHe. B MHOrocioiHsIx
SMUTENHUAX — Ha Oa3adbHOW MeMOpaHe JeXaT TOJbKO Oa3ajabHbIe
KJIETKH, OCTajJbHbIE — CBSI3U C OazajlbHON MeMOpaHO HE UMEIT U
PAacIIONIOKEHBI Ha HUKE JIeXKAIUX CIOSX.

OnHocJ10liHBIE IMUTEJIHH TT0APa3ACIAI0TCS Ha!

1) oonopsiouwvie (mpocThie);

2) mHo2opsionbie (TICEBJJOMHOTOCIIONHBIE).

B o0onopaonom snutenuu Bce KIETKU CXOIHBI MO CTPOCHHIO, UX
Aqpa HaXOAATCS Ha OJHOM YpPOBHE OT Oa3aibHON MeMOpaHbl, a
anMKajlbHBIE TIOJIOCAa TpaHMYaT C BHemHed cpenoil. Kietku
SMUTENUATBHBIX IUIACTOB HMMEIOT CTOJ0YaTyio, KyOWYecKylo WU
wiockyto Gopmy. B cTonbuaToM (UMIMHAPUYIECKOM DIIUTENHU) KIETKH
UMEIOT BBICOTY OoJjblne ImUpHHBL. LuiauHapuyeckuil snutenuit
BBICTUJIAET CIM3UCTYI0 OOOJIOUKY JKeNy/Ka, KHIIEYHUKA, MATKH.
Kaemka B onurenuu KulleyHHMKa o00Opa3oBaHa  IJIa3MOJIEMMO
anmMKabHOTO TOJIOCAa KIETKH JUId YBEIMYEHHsS  BCAChIBAIOLIEH
noBepxHOCTH KumreyHuka B 30 pas.

B kyOuueckoM — BBICOTa paBHAa LIMPUHE, BCTPEYAETCS OH B
KaHaJIbLIaX MOYKU U HECeT MUKPOBOPCHMHKM Ha alMKaJIbHOM IOJIOCE,
YTO CBSI3aHO C 00pa3oBaHMEM MOYM, a TaKXKe BCTpeyaeTrcs B
(bomMKynax MUTOBUAHOM XKelle3bl U BBIBOAHBIX MPOTOKAX XKeJe3.

B mtockom (CKkBaMO3HOM) BBICOTA KJIETOK MEHBIIIE ITUPHHBL.

B muozopaonom (mepyamenvnom) snutenviu BCe KICTKHU JIekKat
Ha Oa3anbHON MeMOpaHe, HO TOJBKO HEKOTOpblE JOCTUTAIOT



MOBEPXHOCTHU SMUTEIHAIBHOTO IJIaCTa, TaK KaK y HUX pa3Has BBICOTA U
oT 0Oa3asibHOW MeMOpaHbl OHHM pAacIojaraloTcs Ha pas3HOM BBICOTE,
o0Opa3yst Kak OBl HECKOJBKO psAIOB. MepuarenbHbld  3MUTENUH
BBICTUJIAET HOCOBYIO TOJIOCTh, TOPTaHb, TPAXeI0, OPOHXH, CEMAIPOBOJ
u sifueBoa. Bce kieTku 3TOro smuTenus JexaT Ha 0azalbHOU
MemOpane: Oa3aibHble, OOKaJIOBHUIHbIE M MepuareinbHble. M3 HuX
O0KaJIOBUIHbIE IPOAYIUPYIOT CIHM3b, & MEpLATENIbHBIE KJIETKH HECYT Ha
CBOEH MOBEPXHOCTH PECHUYKH, SBIISIOIIMECS BHIPOCTAMU IUTOILIA3MBbI,
IIOKPBITOM  IUIa3MOJIeMOH. biaromaps INOCTOSHHOMY — IBHYKECHHIO
PECHUYEK U3 OPraHOB JIbIXaHUs YAAISIOTCS YaCTHUYKU IbUIH, MTOTIABIINE
C BO3YXOM U M30BITOYHOE KOJMYECTBO CIIU3H, a B TMOJIOBBIX MYTSIX OHU
CTIIOCOOCTBYIOT IPOIBUKEHHIO CLIEPMATO30HMI0B U SHIIEKIETKH.
K MHOroc/10/iHbIM 3MUTEJIUAM OTHOCHT:
1) MHOTOCIOHHBIH IJI0CKHIA;
2) TEepEeXOIHBI.
MHuozocnounsiit n10CKUIE SUTENNN 1ETUTCS Ha!
1) HEeOpOTOBEBAOIIHIA;
2) OpOTrOBEBAIOIIIN.

HaspiBaercss ~ oOblyHO — smuTenuii  mo  Qopme  KIIETOK
MOBEPXHOCTHOTO 3MUTEIHATBHOTO T1acTa (Harp. TIOCKH).

1.1. Heopozosesarowuii mHozocnolinwiii nioCKuti Inumenuti
pasBUBaeTCd W3 HKTOJAEPMBI, TMOKPHIBAET POTOBHUIYy IJ1a3a, POTOBYIO
MOJIOCTh, MHUIIEBO/, KaydaJbHYIO0 4acTh MPSMON KUIIKH, BiIaranuiie. B
HEM pa3/In4yaloT CJIOM Oa3albHBIX, IIMIOBATHIX M IUIOCKUX KJIETOK.
bazanbHble MM KaMOMaIbHBIE KIETKH JeKaT Ha 6a3aibHOM MemOpaHe,
JIENIATCSl MUTO30M M MPEJICTABISAIOT CO00H KIETKH CTONOYaTON (POPMBI.
B mmmnoBarom cioe BbICOTa KJIETOK YMEHBLIAETCsl, OHU MPUOOPETaoT
HENPaBWIbHYIO MHOTOYTOJIBHYIO (popMy, a C COCETHMMH KJIETKaMu
COE/IMHSIIOTCS C TOMOIIBIO IIUTOIIA3MATHYECKUX BEIPOCTOB (JI€CMOCOM)
Onmarojapst 4yemy B HLIENSAX MEXIY KIETKaMU IMPKYJIUPYET TKaHeBas
JKUJIKOCTb, IOCTaBIISs KJIETKaM MUTaTeNbHbIE BellecTBa. B murommasme
IIMMOBAThIX ~ KJIETOK  HMEIOTCS  CHEUUalbHble  OpraHeiyibl  —
TOHOQHUOPWILIBI (TOHKME HUTH, TOCTPOCHHBIE W3 OelKa KepaThHa),
KOTOpBIE BBINOJHSIOT B KJIETKE ONMOpHYI (yHKuMIO. [ToBepXHOCTHBIM
CIIOM KIJIETOK — 3TO IUIOCKME KJIETKH, YTPAaTHBIIME CIOCOOHOCTH K
MHUTO3Y.

1.2. Opozogesarowuii  MHO20CNIOUHbIL  NAOCKUL  SNUMenull
pasBUBaETCA U3 HKTOJEPMBI U 00pa3yeT snuaepMuc Koxu. B koxe 0e3
BOJIOCA PA3IMYaOT 1) POCTKOBBIM, 2) 3epHUCTHIH, 3) Onectsmuid, 4)



pOrOBO¥ CJIOM, @ B KOXE C BOJIOCOM 1) POCTKOBBIH W 2)pOrOBOM.
bazanbHble KJIETKM, BBINOJHAS (YHKUIUIO KaMOMAIbHBIX KJIETOK,
JENATCS MUTO30M U (POPMHUPYIOT IIMITOBATHIN CJION, TaK YTO POCTKOBBII
CJIOI COCTOMT M3 Oa3abHBIX M IIUIOBATHIX. B 0azanbHOM ciioe jexaT
TeJa OTPOCTYATHIX KJIETOK — MEJIAHOLUTOB, OOPa3YIOMIMX KO>KHBIH
IMUTMEHT MEJIaHWH, OCHOBHAsl (YHKIMS KOTOPOTO — MPelOXpaHATh
OpraHu3M  OT  YpPE3MEPHOro  yAbTPa(HOJIETOBOTO  OOIYUEHHS.
3epHUCTBIN CIION COCTOUT U3 2-4 PSANIOB MIOCKHUX KJIETOK, COJEPIKAIINX
KEepaTOTHaJIMH, MPOMHUTHIBAIOMINN TOHOMUOPHIUIBI U OKPALIMBAIOTCS
OCHOBHBIMHM ~ KpacUTeIsIMH. KJEeTKM 3epHHUCTOrO CJOSl  SIBIISIOTCS
NPEIIECTBEHHUKAMU OJIECTAIEro Cjos, KICTKH KOTOPBIX JIHIIEHBI
SJIep ¥ OpraHeul ¥ OKPAIIMBAIOTCS KHUCIBIMU KPACUTEISIMH.

PoroBoil cinol COCTOMT U3 POrOBBIX YELIYEK, KOTOpbIE
o0Opa3yroTcst U3 OJecTAIero ciosi W IMOCTPOCHBI M3 KEPaTHHOBBIX
¢ubpust. Porooii cioii BEIMOIHAET POJIb 3aLIUTHOTO Oapbepa, Tak Kak
HEMPOHULIAEM JUISI MUKPOOPTaHU3MOB.

2. IInockuii  nepexoonoti snumenuti  pa3BUBAeTCA W3
ME30/I€PMbI U BBICTHJIACT MOYEUHYIO JIOXaHKY, MOYETOYHUKH. MOYEBOM
My3bIpb, MOYEHCITYCKaTENbHBIA KaHall. [Ipu (QyHKIIMOHMpPOBAHUU 3TUX
OpraHoB o0bEM HUX IOJIOCTEH MEHSETCS, B CBSA3M C YeM H3MEHSETCs
(YMeHbIIaeTCS WM BO3pACTAaeT) TOJIIMHA SIHUTEIHATBHOTO ILIACTA.
OnuTenualbHBIN TUIACT COCTOUT 3!

1) 6a3anbHOTO,

2) TpyLIEBUIHOTO (IPOMEKYTOYHOTIO);

3) IJIOCKUX KJIETOK.

bazanbHble KIETKM — MeEJNKHE KyOWYEeCKH KIIETKH, BMECTEe C
IPYILIEBUIHBIMU, KOTOPbIE CBOEH Y3KOW YacThIO JeXaT Ha 0a3ajabHOU
MeMOpaHe, a pacUIMpEeHHON YacThlO PacloiaraloTcsl HaJ KyOMueCKUMHU
KJIeTKaMd U (HOpPMUPYIOT B OpraHe, He HAINOJIHEHHOM MOYOH,
INPOMEXYTOUHBIH clol. [lOBEpXHOCTHBIE IUIOCKHE KIETKH MOTYT
MOKPBIBATbCS CIM3bIO, 3aIMINAsl SMUTENUATbHBIA CIOH OT BpPEIHBIX
BO3/1eiicTBUI MOUM (Pa3BUTHI Y TPABOSITHBIX).

Knetku 1mMIuHIpPUUYECKOrO 3MUTENHs, BhIpabaThIBAIOIINE CEKPET,
Ha3bIBAIOTCSA CEKPETOPHbIMHM. M3 HHUX NOCTPOEHBI XKele3bl, Cpeau
KOTOPBIX PA3INYaIOT:

1) 5K30KpHHHEIE;

2) SHAOKPUHHEIE.

IK30KPUHHBIE KeJle3bl COCTOST U3 IBYX YacCTei:

1) cekpeTopHOii (KOHIIEBOIT) YacTH,



2) BBIBOJHOTO MPOTOKA, MO KOTOPOMY CEKpET IOCTYMaeT Ha
MOBEPXHOCTh OpPraHM3Ma HJIH B TIOJIOCTh BHYTPEHHETO OpraHa.

JDH/IOKPUHHBIE >KeJe3bl JIMIICHBl BBIBOJAHBIX MPOTOKOB, UX
BEILECTBA, TOPMOHBI TIOCTYNAIOT B KPOBB, BCIEACTBHE YEro (hYHKIIHIO
BBIBOJIHBIX MPOTOKOB BBIMOJHSIOT KAMUISPBl. DK30KPUHHBIC JKEJIE3bI
MOTYT OBITh OJHOKIETOYHbIC (OOKAaJOBUAHBIC) M MHOTOKJICTOYHBIC
(Kkenme3pl  JHA OKeNMyAKa, MarKd, [OJDKETYJOYHOH  JKenme3pl —
OJTHOCJIOWHBIC; MHOTOCJIOMHBIE — TIOTOBBIC, CaJlbHbIC, CIIIOHHBIE,
MOJIOYHBIE).

[To xapakTepy BBIBOAHOT'O IPOTOKA YKEJIE3bI JEISATCS:

1) mpocThie — UMEIOT HEBETBSIIUICS BHIBOIHOM MPOTOK,;

2) CIOKHBIC — Pa3BETBIICHHBIH BBIBOJIHOM MPOTOK.

I[To ¢opme CEKpeTOpHOrO OTHAENa 3K30KPUHHBIE IKEJe3bl
KJIacCU(UIUPYIOT:

1) anbBeossipubie ((hopMy My3bIPbKa HIIM MEIIOYKA);

2) tpyouarsie (popmy TpyOKH).

CylecTByeT TpH THUIIA CEKPELUU:

1) rajJOKpHHOBBIA - C TOJHBIM pa3pylIeHUEM KIETKH (canbHas
Kenesa);

2) amOKPHHOBBIH, C pa3pylICHHEM BEPXYIIKHA KIETKH (MoJoyHas
JKenesa);

3) MEpOKpUHOBBIN — 0€3 pa3pyleHus: KIETKH (CIIOHHBIC, TOHHBIC
JKEIE3bl).

[Ipomecc cuHTE3a CeKpeTa HAYMHASTCS C MOMEHTA IOTJIOIICHHMS
CEKPETOPHBIMH KJIETKAMH M3 KPOBU M JIMM(BI UCXOJHBIX KOMIIOHEHTOB
CeKpeTa MpH aKTHBHOM YYaCTHHM OPraHeUl, CHHTE3UPYIOIIMX CEKpET
OEJIKOBOTO ¥ YIJIEBOIHOTO XapaKTepa.

Bonpoce! 11 caMOKOHTPOJIA:

OyHKIUS JIUTENHATBHBIX TKAHEH.
Pa3Butue u cTpoeHue SMUTETUEB.
3. Uro Br1 NOHHUMAaETe noj dbuznonornueckoi "

MOP(OJIOTHIECKON MOMSIPHOCTHIO IIUTEIHUS ?
4. Knaccudukanus sMuTeNues.
5. OmHOCIIOMHBIE SIHUTCIIHH.
6. MHOroCIOHHBIE DITUTEIHUH.

a) OpOTOBEBAOIIHIA

0) HEOPOTOBEBAIOIINI

B) MEPEXOIHBIN

A



7. OcoOEHHOCTH CTpPOEHHUS MEpLATEIbHOTO OSIHUTENUS U €ro
Tonorpadusl.
8. XKene3uctslii snuTenuit.

Txkanu enympenneii cpedvt (onopno-mpoguueckue mrkanu)

TxaHu BHyTpEeHHEH cekpenuu
I 1
KpOBb COEAVHUTEIbHBIE
muMda TKaHU

1)coGeTBeHHO — 2)XpsimieBast  3)KOCTHAS

COC/IMHUTENbHBIC  TKAHb TKaHb
TKaHH
a) COeMMHUTENbHASI 0) BOJIOKHUCTAS
TKaHb C 0OCOOBIMHU
CBOMCTBaMH 1) peixnas 2) wIoTHAsI
(peTuxymsipHas,
JKHAPOBASL) a) HeodopmireHHas 0) ohopMIIeHHAS
(ceruarsnii cmoit  (cyxoxunusi, Gpud-
JIEPMBI) pO3HBIC MEMOpAHBI,
IUTACTHHYATAS],

9JIaCTUYCCKasA TKaHb.

Bce pa3sHOBHIHOCTH ONMOPHO-TPO(UUECKUX TKAHEH COCTOSAT W3
KJIETOK M MEXKJIETOUHOTO BEIEeCTBa, M0 KOJIMYECTBY MPeo0Iaaromiero
Ha/1 KJIETKaMU.

Kpoewv — noaBuKHas OMOPHO-TPOQHUECKast TKaHb, COCTOSINIAs U3
Tia3Mbl (KUKOTO MEKKIETOYHOTO BEIIECTBA) M KIETOK ((hOopMEHHBIX
DIIEMEHTOB). SPUMPOYUMO8, JeUKOYUMO8 U KPOBSIHbIX NIACTNUHOK
(TPOMOOLIUTOB — y NITUI] U HU3IIKX TO3BOHOYHBIX).

KpoBb BbINONHSAET ciaenyromue GyHKIIN:

1) TpaHCOPTHO-TPO(YUUECKYIO, JOCTABISS KIETKaM IHUTATEIbHbIC
BELIECTBA U KUCIOPOA U yJAJISET YIIIEKUCIIbIN Ta3;

2) IIepEeHOCUT TOPMOHBI;

3) perymupyer coJep)KaHHE KHCIOT, OCHOBaHMH UM BOJbI B
KJIETKaX;

4) rtepmoperymsaiuu (OXJTaXIaeT MbIIIIBI, MEYCHb, COTPEBacT
KOy, TEPSIOUIYIO OOJIbIIIE BCETO TEIIa);



5) Dne#KkonMTHI — 3alIMIIAIOT OPraHW3M OT IIaTOTCHHOMU
MHUKPO(DIIOPHI, KPOBSHBIC IUIACTUHKH — Yy4YacTBYIOT B CBEpPTBHIBAHUU
KPOBH.

B cocrase kpoBu 45% cocTaBistoT OPMEHHBIE IEMEHTHI, a 55%
- IJ1a3Ma, KOJIMYECTBO KOTOPOH U3MEHSIETCS IPU YIIOTPEOICHUH BOABI U
MOTOOTAEIICHUH.

IInasma — cloXHas cMech O€JIKOB, aMHUHOKHCIIOT, YIJIEBOJOB,
TOPMOHOB, (EPMEHTOB, AHTUTEN, COJIEH M PAacTBOPEHHBIX ra3oB. pH
wia3mel — ciabomienounas (7,4); npeoOnagaror B miazme Boaa (90-
92%) u Genku (7-8%); kouuenrpauus riaroko3sl 0,1%, coneii 0,9%.
IInazma — xuakas 4acTb LEIbHOM KPOBM, @ CBHIBOPOTKA — KUJKOCTb
MOCJie CBEPTHIBAHMS, MX XUMHUYECKHH COCTaB CXOJEH, HO B IUIa3Me
coaepkuTcs (PUOPHUHOTEH, KOTOPOTO B CHIBOPOTKE HET.

Opumpoyumsl — BBICOKOCIIELIUAIN3UPOBAHHBIC KIETKH, UMEIOIIUE
¢dopMy /BOSKOBOTHYTBHIX TUCKOB, KOTOpBIE CIy)KaT MAJsi IepeHoca
KHCJIOPOJAA M YIJIEKUCIIOro ra3a B opranu3Me. OHM clocOOHBI aKTUBHO
NepeIBUraThCsl U IUIBIBYT B TOKE KPOBH, IMOJI JICHICTBHEM HarHeTaroIen
CHJIBI cep/iia. DPUTPOLUTHI TUI0/1a COJepKaT (aTaabHBI TeMOTIO0NH,
Onmarojapst 4YeMy TMOTJIONIAIOT  KUCIOpOJa TMpu  Oojie  HUZKOM
napIyalbHOM JIaBIEHUH, TaK KaK B MEPHUOJ CBOETO pa3BUTHs B MaTKe,
IUIOJ] TIOJTy4aeT MEHblIe KHUciaopoaa, HO K 20-HenenbHOMY BO3pacTy
3aMelaeTcsl TeMOITIOOMHOM «B3pOCJIOro» Tuma. Y KpaOoB M OMapoB
BMECTO TE€MOTJIOOMHA — IeMOIIMaHUH (CUHEe-3€JICHbI MUTMEHT KPOBH),
KPOBb  «roiy0as». OpUTPOLMTHl TMOKPBITHl  IUIa3MOJIEMMOM, a
BHYTPEHHEE KOJUIOMJHOE cojepkaHue 3puTpouutoB Ha 34% cocrout
U3 reMoryioOnHa. Y MeHbIlIeHre reMorioonna — anemus. [Ipu neiicteun
A710B, TOKCMHOB, BO30ynuTeNlell MPOMCXOIUT SIBIEHHE TeMoju3a. ITO
TaKke HaOmoJaeTcs NpU HU3MEHEHMM KOHIEHTpAallUuh Ccojled B
OKpyxkatomed cpexe (KpoBb B THIIOTOHHYECKOM  PacTBOpE),
SPUTPOLMTHI HAOYXal0T, MEMOpaHa MePecTaeT yIepKUBaTh FreMOrJI00nH
U OH BBIXOJHT B OKPYXKAIOIIYIO JKUIKOCTb. Pa3pymaroTcss SpuTpoLuUThI
B cene3eHKke (KJIaaOMINe SPUTPOLMTOB), MPU STOM aTOMBI JKejesa
BO3BPAIAIOTCS B KPACHBIN KOCTHBII MO3T JJIsl CHHTE3a TeMOrJIoOnHa, a
IreH B BHJE JKEIYHBIX IHMIMEHTOB BBIJICNIAETCS C JKEIYblO, a U3
OpraHu3Ma — ¢ KaJloM, IIBET KOTOPOro 00yCJIOBJIEH STUMU TUTMEHTAMHU.

Jletikoyumul — Genble KPOBSIHBIE TENbLIA, UMEIOT spa, OECIBETHBI
U CIOCOOHBI K AaKTUBHOMY JBMIKECHHIO JOXHOHOXKaMH. JIeHKonuTs
MOTYT JBUTAThCS NMPOTUB TOKA KPOBU M JaXK€ MPOXOJIUTh Yepe3 CTCHKHU
KPOBEHOCHBIX COCYIOB M BHEIPATHCA B TKaHW. B KpOBU JKHMBOTHBIX



neiikouutoB B 600-800 pa3 MeHble, YeM SPUTPOLMTOB: Y JIOMAAN UX 9
teic. (B 1 Mm°), a spurpormroB 7-10 mun. (B 1 mm®). Veenmuenue
KOJINYECTBA JICUKOIUTOB — JI€lIKOYUMo3, MOKET ObITh IPHU MATOJIOTUH, A
TaKkKe Yy 3I0POBBIX JKMBOTHBIX (JICHKOIIUTO3 HOBOPOKACHHBIX,
MUIIEBAPUTEIIbHBIH).

JleikoUuTHI, B IUTOIIa3Me KOTOPBIX CONEPKUTCA criennduieckas
3€PHUCTOCTh, HA3BIBAIOTCS 3€PHHUCTHIMH (TPaHYJIOUUTAMHU). 3perbie
3€pPHUCTHIC JICHKOIMTHI UMEIOT AP0, PacwICHEHHOE Ha CErMEHTHl —
CeTMEHTOSICPHBIC KIETKH. B CBSI3UM C pa3nuuueM B OKpPALIMBAHUU
[UTOIUIa3MAaTUYECKOI 3€PHUCTOCTH B TPYIIIE IPAHYIOLUTOB BBIICISIOT
3 BUJIa KIIETOK: Hellmpousl, 303UHopursl, bazopuisi.

Hetimpogunvsr  KpacaTcsi CMEChIO  KHCIBIX M OCHOBHBIX
KpacuTenel, HMEIOT MENIKYI0 TIbUIEBAaTyI0 3E€pHHCTOCTb, KOTOpas
NPEICTaBIsIET CKOIUIGHHWE JIM30COM, COJEPXKAIIUX T'HIPOIUTHUYECKUE
(depMeHTB. DTO TMOABIKHBIE KJIETKM C BBICOKOW (paromurapHoit
aKTUBHOCTBIO, N03TOMYy .M. Me4HukoB Ha3Ban ux Makpodaramm.
Heiitpodunbsl TUKBUAMPYIOT BpeIHOE JEHCTBHE MUKPOOPTaHU3MOB
00 moxupas MX, JUOO BBIAES BeELIECTBa, 00€3BPEKUBAIOIIHE
OakTepuanbHble S7Abl, JIMOO IMyTeM BBIXOJAa BMECTE€ C IATOTCHHBIM
HAy4ajoM B BUJE THOA. B KpOBH >KMBOTHBIX HEUTPO(MIBI COCTABIISIOT
25-70% Bcex neiikonuToB. bombiie Bcero HeHTpoduiIoOB y Jomaae,
cobak, ceBepHbIX osieHel. HelTpodunes —  yBenuueHue B
neiikouuTapHoi (opmyne % HeiiTpoduinos, Haubosiee TUMUYHO JUIA
THOMHO-BOCHAJIUTENILHBIX MTPOLIECCOB.

Dosunogunsl — 3epHUCTOCTh ATUX JIEHKOLMTOB OKpAIIWBACTCS
KHACJIBIMM ~ KPacHTEISIMHM, MX KOJIMYECTBO B KPOBU SKHBOTHBIX
kosnebnercs ot 2% nmo 12%, Gonbiie Bcero ux B kpoBu KPC, osen u
BepOmo10B. Ilo cpaBHeHUIO ¢ HellTpoduaamu, 303UHODUIBI 00J1aAAI0T
MEHbIIIEH MOJBMKHOCTBIO M (harolMTapHOM akTMBHOCTHIO. Bo Bpems
¢arommro3a TpaHysabl 303UHO(MUIOB PAa3pYIIAIOTCI U OCBOOOXKIAIOTCS
MHOTHE  (EpMEHTBI, C TIOMOLIbIO  KOTOPHIX  OCYIIECTBIISIETCS
MHAKTUBAIMsI THCTaMUHA U JAPYIMX MEIUaTOPOB BOCHAJICHHUS, TIOITOMY
503MHO(MIIBI YYACTBYIOT B OTPAaHUYEHUHN BOCTIAJIMTENILHOTO MpOLecca, a
TaKke B  [POTHBONAPA3UTAPHOM HMMMyHHUTeTe. Tak, MHOIHe
napasutapHeie 0oje3Hu (¢acuuosnes, dXUHOKOKO3) COMPOBOMKIAIOTCS
YCUJICHHEM NPOAYKIMH 303MHO(UIOB B KPaCHOM KOCTHOM MO3r€ U
YBEIHMYEHHUEM MX KojudecTBa B cocyauctoit kpoBu (y KPC mo 20%).
3HAYUTETBHBI UX KOJMYECTBA B PHIXJION COCTMHUTEIbHON TKaHU CTEHKH



KHAIIEYHHKA, B KOTOPOM CKOINWINCH Tapa3uThl, BHEIPUBIINECS B
OpraHu3M.

bazoguner — uX 3epHUCTOCTH OKPAIIUBACTCS OCHOBHBIMU
KpacuTesIMUA. 3epHUCTOCTh 0a30(HIIOB KpyIHee, YeM y HeHTpoduios,
HO MeJb4e, YeM Y 203MHO(UIIOB, paclpeneneHa HEpaBHOMEPHO U
pactBopuMa B Boje. B cocraB rpanyn 0a30(miIOB BXOJAAT: TIMKOTEH,
PHK, mykonosnucaxapusl, a Takke renapud U ructamuH. KomumuecTBo
6azo¢punoB — 1,5-2%, ux sapa UMEIOT BUJA U30THYTOH MAJOYKH, PEXE
CerMEHTHPOBaHO. ba3zoguiabl y4acTBYIOT B HMMYHOJIOTHUYECKUX
peaKIuax OpraHu3Ma, B YaCTHOCTH B PEAKIMX aJUIEPrUYeCKOTO THIIA.

He3epHuctbie JeHKOMUTHI — (arpaHyJIOIKTHI) XapaKTePU3yIOTCs
OTCYTCTBHEM B IMTOIUIa3M€ CHEUM(PUYECKOH 3EepHHUCTOCTH U
HECErMEHTHUPOBAaHHBIM sIpOM. B rpymre arpanynonuToB BbIIENAIOT —
MOHOYUMbL U TUMGPOYUMBbL.

Monoyumsr — caMble KpYyIHBIE JIEMKOLUTHl, C OOJBIIUM
KOJIMYECTBOM LUTOIUIA3MbI U AApoM 0000BUAHOI (OPMBI MU B BHJIE
jgonactd. MOHOIMTE 001agal0T aMeOOUAHON MOJBMIKHOCTBIO U
BBICOKOM CIOCOOHOCTBIO K (ParonuTo3y, KOTOPBI OCYIIECTBISETCS B
KPOBEHOCHOM pYcClle, HO OCOOEHHO aKTHMBHO B TKaHSAX OPraHOB IpHU
BOCHAJMTENbHBIX TIpolleccaX, KyJa MOHOLUTBI MHUTPUPYIOT IOCIE
npeObiBaHuss B cocyauctoM pycie (12-30 wacoB), mpoHuKas uepes
SHJIOTEIMH KaNuJUIpoB, MPEBPAIasich B MOJBIKHBIE Makpodaru.

Jlumgpoyumvr  —  BaxHeWIIMEe  KJIETKH, Y4YacTBYIOUIME B
pa3Ho0Opa3HbBIX MMMYHOJOTHMUECKUX peakuusx opranusma. Y KPC,
OBEI] M KPOJHMKOB Ha uX Joito npuxoautcs 40-60% Bcex TeHKOIMTOB, a
y JOIIaau, CBUHbU, COOAKHM U CEBEpHBIX oJieHel ux coaepxkurcs 20-40
%, 4To CBA3aHO ¢ MpeolIaJjaHueM B UX KPOBU HEUTPO(DUIIOB.

Paznuuatot 2 knacca nmumdonutos: T u B-mumbonutsr.

T-nmumpoLUTH pa3BUBAIOTCS B KOPKOBOW YaCTH JOJIEK TUMYCA.

B-nmum@onutsl mosyunsiiv cBoe Ha3BaHHE MOTOMY, YTO Y MTHIL
9TOT BHJ JUMQoUTOB 00pasyercs B (adpuueeBoii cymke (bursa — B)
U3 CTBOJIOBBIX MPEIIECTBEHHUKOB. Y JKUBOTHBIX MECTOM 00pa3oBaHuUs
B-nmum¢ponuroB sBrsercs auMdounaHas TKaHb KOCTHOro Mo3ra. B xoze
muddepeHIMpoBKH  B-nmumdonuTtel  mpuoOperaroT  COCOOHOCTH
CHUHTE3UPOBAaTh UIMMYHOTJIOOYIHHBI, KOTOPbIE CTAHOBSITCS COCTAaBHBIMU
AJIEMEHTaMU MX IUIa3MOJEMMbI M BBIIOJHSIOT POJIb PELENTOpPOB, C
MIOMOIIIbI0 KOTOPBIX B-muMOnuUTE B3aUMOJEHCTBYIOT C aHTHIC€HAMHU
IIPU UX PACIIO3HABAHUU.



Kpossanvie nnacmumnku — HeOOJbIIME IUTOIUIA3MaTHUYECKUE
(bparMeHThl, OTACIUBILUECS OT TUTAHTCKUX KJIETOK KPACHOTO KOCTHOTO
Mo3ra (MerakapuouuToB). Y OTHI[ CXOTHBIMH (DYHKIUSMH 00JIaJaloT
TpoMOouuThl (HeOonbIIne KiIeTku ¢ sapom). ConepikaHHe KpPOBSIHBIX
mractuaok B 1 cm® mpumepro 300 Thicsd. KpOBSHEIE MIACTHHKH
o0ecreynBarOT OCTAHOBKY KPOBOTEUEHHUS: Ha MECTE IOBPEXKICHUS
SHJIOTENHS] CTEHKH COCYIOB, IMPOUCXOJUT OCENaHHE M arriioTHHALUs
BCE HOBBIX M HOBBIX IUIACTMHOK, 0Opa3yeTcsi TpoMmO, KOTOpBIH
NPEISTCTBYET BBIXOAY KJIETOK KPOBHM M3 MOBPEXIEHHOro cocyna. M3
IUIa3Mbl KPOBM B BHJAE HHUTEH BbINagaeT (GUOpPUH M 3amoiHsSeT
MPOCTPAHCTBO MEX/1y KOAryJupyroIUMH IIacTUHKaMu. B cocynucroit
KPOBHM IUIACTMHKHM >KMBYT 9-10 cyTok, mocie 4ero HpOMCXOOUT HX
(aromuTo3 Makpodaramu CeIe3eHKH.

JIumgha 1ipo3pauHas KenToBaTas >KUIKOCTh, HAXOIAIIAsACH B
MOJIOCTH UM (ATHUECKUX KaNUWJUIAPOB M cocynoB. Jlumda cocTout u3
IUIa3Mbl, coJiepXalieil MeHblne OeNKOB, uYeM IUla3Ma KpOBH, H
muMmdoruToB. B nmumbe conmepxkutcs ¢UOpHH, MO3TOMY OHAa TaKKe
cnocoOHa  cBepThiBaThecs.  CoctaB  aMM(QBI  HEOJAMHAKOB B
auMQaTHYecKux cocynax: Haubosiee Oorarel JuUMQouuTamMu JIuMda
MIPOTOKOB.

Bomnpoce! 11 caMOKOHTPOJIA
Knaccugukamust onopHo-TpopHUUECKHX TKaHEH.
@opMEHHBIE YIEMEHTBI KPOBHU, UX POJIb.
@OyHKIUA KPOBH.
3€pHUCTBIE JTEHKOLUTHI.

HesepHucrsie 1€HKOLUTEI.
OpUTPOLUTHI
. KpoBsiHbIE ITaCTHUHKH.

NogakrownE

CoeounumenvHovlie mKanu

— I[MPOKO  PACIPOCTPaHEHbl B  OpPraHU3ME€ > KUBOTHBIX.
XapaKkTepu3ylTcsl CHIBHO Pa3BUTHIMU BOJIOKHHCTBIMU CTPYKTypaMu B
MEXKJIETOYHOM BellecTBe, Onarofapsi KOTOPbIM 3TH TKAHH BBIOJIHSIOT
MEXaHMYeCKue (YHKIMM H Y4YacTBYIOT B 0Opa3oBaHMU Karcyd,
NEeperopoiok, (aciuid, CBSA30K, CYXOXHUJIMH H MPOCIOEK BHYTPH
OpraHoB. B 3aBHCHMOCTH OT KOJMYECTBEHHOIO COOTHOLIEHUS MEXIY
KOMIIOHEHTaMHU MEXKJIETOYHOTO BEIL[ECTBA — BOJOKHAMHU M aMOpP(HBIM



BEIIECTBOM M B COOTBETCTBMHM C THIIOM BOJIOKOH DPa3iIUyYaloT 3 BUAA
COEIMHUTENIbHBIX TKaHEH:

1) pBIXIYIH0 COCAMHHUTENBHYIO TKaHb, XapaKTEPU3YIOUIYIOCS
KOJIMYECTBEHHBIM IpeobaaHueM aMOp(HOro BelecTBa HaJ
KOMIUIEKCOM  pa3HOOOpa3sHO OpPHEHTHPOBAHHBIX BOJIOKOH
(KOJITareHOBBIX U JIACTUYECKHUX);

2) IUIOTHYIO COCJUHUTEIBHYIO TKaHb, B KOTOpPOW, HANpPOTHB,
KOMILIEKC BOJIOKOH MpeodiiagaeT HaJl aMOp(HBIM BEIIECTBOM;

3) pEeTUKYISpPHYIO  TKaHb,  COJCpKAIlyl  crenuduyeckue
PETUKYIISIPHBIE BOJIOKHA.

OCHOBHBIMU KJIETKaMH, CO3JAIOLIMMH BELIECTBA, HEOOXOAUMBIE

JUISL IIOCTPOEHUS BOJIOKOH B PBIXJION U INIOTHOW COCAUHUTEIIBHOU TKaHU
ABISIOTCS — (PUOPOOIACTHI, @ B PETUKYIISIPHON TKaHU — PETUKYISPHBIC
KJICTKH.

Povixnan coedunumenvhas mKans — OTINYAECTCS OOJIBIINM
pasHoOOpa3ueM KJIETOYHOIO COCTaBa M Haubosiee pacnpoCTpaHeHa:
COIIPOBO’KIAET BCE KPOBEHOCHbIE U TUM(PATUYECKUE COCY/bl, BXOAUT B
COCTaB KOKU U CIIM3UCTBIX 000J04YEeK BHYTPEHHHUX MOJIOCTHBIX OPraHoB.
Brimosnser crneayromue QyHKIUH:

1) tpoduyeckyro, T.K. perynupyer HUTaHHe KIETOK 1 OOMEHHBIC

MPOIIECCHI;

2) 3amuTHYO ((paronnTo3 1 BEIpabOTKa IMMYHOTIIOOYIINHA);

3) macTu4ecKyro (y4acTBYeT B BOCCTAHOBHTEIBHBIX MpOIEccax
NIPH TIOBPEXKJICHUH).

Knerku:

1) Aosenmuyuanvnvie — 3Be3qUaTON (GOPMBI, pacmoOJararoTCs
CHapyXM OT KaluUIAPOB, CIIOCOOHBIE K MUTOTHYECKOMY JAEJICHUIO U
npeBpaleHuo B puOpoOIacTsl U JIUMOLHUTH;

2) @ubpooracmer (fibra — Bosnokno, blastos — 3agarok) —
MOCTOSIHHBIE M HauOojiee MHOTOYMCIIEHHBIE KIETKH BCEX BHJIOB
COCJIMHUTENIbHOW TKaHH, MPUHUMAIOIINE Yy4acTue B (OPMHPOBAHUU
MEXKJIETOYHBIX CTPYKTYp: OHHM CHHTE3HUPYIOT BBICOKOMOJEKYISPHBIE
BEIIECTBA, HEOOXOAMMBbIE JUI TOCTPOEHHs KaK BOJIOKOH, TaK U
aMOp(HOro BEIECTBa;

3) Qubpoyumer — KIETKH BBITAHYTOW ()OPMBI, HE CIIOCOOHBI
JETUThCS MUTO30M, 3aKJIIOUYEHHBbIE MEXAY OJIM3KO PaCHOJIOKEHHBIMU
BOJIOKHAMH;

4) I'ucmuoyumsi-makpogazu — MHOTOYMCIICHHAS TPYIIa KIETOK,
criocoOHasi K MHTpalluM, KOJMYECTBO KOTOPBIX YBEIHUYMBAETCS IPU



BOCHAJICHUU M OTHOCATCA K CHCTEME MOHOHYKJIEAPHBIX MakpoQaros
(CM®). CucremMa MOHOHYKIICAPHBIX (DaromuToOB — K HUM OTHOCSTCS
Makpodaru, KOTOpble HE3aBUCHMO OT PACIOJIOKEHHsS 00paszyroTcs u3
CTBOJIOBOM KPOBETBOPHOW KJIETKM KPAacHOTO KOCTHOTO MO3ra, a HX
HEMOCPEACTBEHHBIMU  TNPEJIICCTBEHHUKAMH  SIBJISIIOTCS ~ MOHOLIUTBI
nepugepudeckoil KpoBu. Makpodarn me4YeHH, JIETKHX, OpIOUIHON
MIOJIOCTH, HECMOTpPS Ha CHElU(HUECKHEe YepThl CTPOCHHUs, 00JaJaroT
Oo0IMMH  TpH3HAKaMU. a) Onarojgaps HAJIUYUIO  COKPaTUMBIX
MUO(UIAMEHTOB, KIETKM 3TOM CHUCTEMBI OOpPa3yIOT TICEBIOMO/INH,
00eCIIeUNBAIOIINX TTOABHKHOCTh TIA3MOJIEMMBI; 0) XapaKTepU3YIOTCS
HAIMYMEM B IIUTOIIA3ME MaKpo(aroB, MHOTOYHCICHHBIX JIN30COM.

5) Tkanesvie b6azoghunvt (TydHbIe KIETKH) OOHApYKEHBI Yy BCEX
MJIEKOITUTAIOLINX TI0 XOAY KPOBEHOCHBIX COCYIOB B ICUCHH, MOYKAX,
MOJIOYHOM JKee3e M JKeJle3 BHYIPEHHEH ceKpeuuu. TkaHeBble
6a30(uibl XapaKTepU3YIOTCS HAIWYHMEM MHOTOYHMCICHHBIX KPYIHBIX
rpaHyj, B COCTaBe KOTOPBIX TenapuH (MPEnsTCTBYET CBEPTHIBAHHIO
KpPOBM), THUCTaMHH ¥  CEPaTOHHMH, HWMEIOIMEe MHOrooOpa3Hoe
dapmakonoruyeckoe  JedcTBUE. Pacmonarasch  BIOJIb  MEJKUX
KPOBEHOCHBIX COCYJOB TKaHEBbIe 0a30(uibl MEpBBIMH pearupyroT Ha
NPOHUKHOBEHHE U3 KpOBH aHTUreHOB. CBsA3BIBaHHME AaHTUICHA U
oOpa3oBaHHe  KOMIUIEKCA  AQHTHI'€H-aHTHTENO,  COMPOBOXKAACTCS
JEeTpaHysied U BBIJCICHUEM M3 TKaHEBbIX 0a30(MIOB COCYIUCTHIX
BEIIECTB, BBI3BIBAIOLIMX TMOSBICHUE OOIIMX M MECTHBIX peaKLui.
['MctaMMH ~ TOBBIIAT  MPOHHUIIAEMOCTb  CTEHKHM  KalMJUIAPOB,
CTUMYJHUPYET MUTPALHIO 303UHO(UIIOB, aKTUBU3UPYET MaKpo(ard.

6) IInazmoyumei — CUHTE3UPYIOT M BBIACISIOT OCHOBHYIO Maccy
UMMYHOTJIOOynTMHOB. B HambonplieM KOJMYECTBE HAXOAATCS B
cene3eHke, TMM(}oy3iax, B COCTaBe COSAMHUTENbHON TKaHU CIIM3UCTBIX
000JIOYEeK MHUIEBAPUTENbHBIX M JBIXaTENbHBIX IyTeH, a Takke B
MHTEPCTULUAIBHON TKaHU pa3IMYHbIX Kelle3 OpraHu3Ma.

7) Iuemenmuvie Kiemxku — OTPOCTYATHIC KIETKU, B IUTOILIa3ME
KOTOPBIX MHOT'O 3€pEH TEMHO-KOPHYHEBOTO U YEPHOT'O 1IBETA, TUTMEHTA
U3 TPYIIBI MEJIaHUHOB, 00YCIIaBIMBAIOIUX OKPACKY TOKPOBOB.

8) Kupoevie knemxu — (JIMMOIMTBI) CHHTE3UPYIOT M HAKATUTUBAIOT
3aracHble JIMMUABL, PaclpOCTPAHEHbl B PBHIXJIOH COEIMHUTENBHOU
TKaHH, TJIe pacrojaraioTcs IpynrnaMyd MO XOJy MEJIKHX KPOBEHOCHBIX
cocyioB. CKOIUIEHHE JKUPOBBIX KJIETOK HA3bIBAIOT >KUPOBOW TKAaHBIO.
M3-3a OKpacKy KJIETOK pa3iuyaroT 2 BHUJA JKUPOBOW TKaHM: Oenyro U

Oypyro.



bemass sxupoBas TKaHb COJOCPKUTCS B JKUPOBBIX JENO. B
MOJIKO)KHOM CJIO€, BOKPYI TO4YeK, Kypark (y OBel), B 3HIO U
NEPEeMH3UN CKEJIETHBIX MBI (HaWIydlllee — «MPaAMOPHOE MSICO») Y
’KHUBOTHBIX MSCHBIX M MSCOMOJIOYHBIX TOpoA. Boublias 4acTh Takoit
KJICTKM 3aHATa Karulei jkupa, a sapo M IUTOIuIa3Ma — Ha nepudepun.
OOmiee KoMM4eCTBO O€NOM >KUPOBOW TKAaHW B OPraHU3ME >KUBOTHBIX
konebnercst ot 1% no 30% »xuBoil Macchl, B 3aBUCUMOCTH OT TIOPO/IB,
BO3pacTa, 10JIa U YIUTAaHHOCTH. 3amacHbIC )KUPBI B )KUPOBOM TKaHU —
BBICOKOKAJIOPUIHBIC ~ BEIIECTBA,  INPHU  OKUCICHHU  KOTOPBIX
ocBoOoxaercst Oonbioe koinudecTBo 3Hepruu (1 r xupa=39 k/x). V
JAMKAX JKMBOTHBIX IOJIKOXKHAsI )KMPOBAs TKaHb CIIY)KUT JJISI 3aIUTHI
OpraHu3Ma OT MEXaHHYECKUX MOBPEKACHUM, OT MOTEPH TEIUIa.

Xuposas TkaHb — neno Bojbl (0Opa3oBaHHE BOJBI — 0COOCHHOCTH
YKHPOBOTO0 OOMEHA) Y >KMBOTHBIX 3aCyIUIMBBIX pailoHOB (BepOIrOIBI).
[Tpu rojosaHuu OpraHU3M HCIOJIB3YET MPEXKIE BCErO KHUPBI U3 KIETOK
KHUPOBBIX Jeno. Ho coxpaHsiercss Aaxe NpU CHIBHOM HCTOLICHUH
JKHPOBasi TKAHb OPOMTHI, SMUKAp/a U JIall.

Y 0GOJNBIIMHCTBA KUBOTHBIX (MCKIJIFOYAsi KO3 U CBUHEH) B XKHpE
COACPKUTCS IMUTMEHT KapOTHH, MPHIAIOLIHIA OKPACKY KHPOBOH TKaHH.

Bypas xupoBas TKaHb BCTpEeYaeTCsi Y HOBOPOXKICHHBIX, a TAKKE Yy
IPBI3YHOB M  JKMBOTHBIX, BNAJAIOMIUX B 3UMHIOIO  CIISUKY.
Pacrionaraercst Mexay JonaTkaMu, B MIEHHOW 00JacTH, B CPEIOCTCHUH
BIONb aopThl. Kierku Oypoil >KUpOBOM TKaHH MENKUE, IUIOTHO
OpuwiIeXar APYr K JpYyry, B IEHTpe KJIETKM pacroJyiaraercs sapo, a
MEJIKME JKMPOBBIE Kalli — B IMTOIUIa3ME, CIUSHHA WX B Ooliee
KPYITHYIO KaIUTFO HE TPOUCXOMUT. Bypblil IBET 3TOH TKaHU NMPHIAIOT
IIUTOXPOMBI, OKpAIllCHHbIE OEJKM D3JCKTPOHOB, COJAEpIKalIHecs B
MHUTOXOHJpUSAX. B  Kimerkax dSTOH TKaHM HMHTEHCUBHO  WAYT
OKHCJIUTENIbHbIE  TPOLECCHI,  CONPOBOXKAAIOIINECS  BBIACICHHEM
3HAQUUTEIbHBIX KOJMYECTB DJHEPrHH, OOJbIIasg YacTh KOTOPOIi
UCIIONIB3YeTCST Ha TEIUIo0Opa3oBaHWe M s cuHTe3a Mojekyn ATO.
DTO BaXHOE CBOMCTBO Oypoil >KMPOBOW TKaHM HMCHOJIB3YETCS IS
PETYIALUHN TEMIIEPATYPbl Y HOBOPOXKJICHHBIX U COTPEBaHMSI KUBOTHBIX
1ocJIe MPOOYKICHUS OT 3UMHEH CIISTUKH.

Medicknemournoe geujecmeo — TIPENCTABICHO KOJJIAr€HOBBIMU WU
DIIACTUYECKMMH  BOJIOKHAMH,  PACHOJIaralONMMUCS  PBIXJIIO |
Oecrops04HO, W aMOp(QHBIM BEIIECTBOM, KOTOPOE KOJIUYECTBEHHO
npeoOnanaer. KoyutareHoBbIe BOJIOKHA — OCHOBHBIE BOJIOKHA, KOTOPBIE



o0ecrneynBarOT MEXaHUYECKYIO0 MPOYHOCTh TKAHU U TPU JUITMTENbHOMN
Bapke 00pa3yroT Kiei (KoJiia), OTKy/a ¥ IPOU30IILIO UX Ha3BaHHUE.

Dnacmuueckue 8010KHA — TOHKHAE BETBAIINECS TOMOTCHHbIE HUTH,
dopmupyronme certb. B OTAMYME OT KOJUIAr€HOBBIX, 3JIACTHUECKHUE
BOJIOKHA HE 00BEIUHSIOTCS B ITyYKH, 00JIaal0T MaJIOi MPOYHOCTHIO, HO
YCTOMUMBBI K JICHCTBUIO KUCIOT W Inenoveid. AMopgHoe (OCHOBHOE)
BEIIIECTBO 3aIOJHSET BCE MPOMEXKYTKH MEXIY KJIETKaMH, BOJIOKHAMU U
cocymamMud. JTO — TeneoOpa3Has Macca, CIOCOOHAash MEHSTh CBOIO
KOHCHUCTECHIIMI0O B IIMPOKUX Ipezenax. BaXHEeWIIMM KOMIIOHEHTOM
BBICOKOIIOJIUMEPHOTO BEIIECTBA SIBJSIETCS THAJypOHOBas KHUCIIOTA,
HEPa3BETBJICHHBIE JIMHHBIC LM KOTOPOH, 00pazyroT cBOEOOpa3HYIO
CeTb, B sUEAX KOTOPOM LMPKYIMPYET TKaHEBas >XHUJIKOCTb, dYepe3
KOTOPYIO MEPEHOCATCS BEIECTBA OT KPOBEHOCHBIX COCYJOB K KJIETKaM
1 Ha000pOT.

Ilnomnaa coedunumenvHasa mMKaHy —  XaPaKTEPU3YETCs
KOJIMYECTBEHHBIM  MpeoOjaJaHueM  BOJIOKOH  Haja  aMOp(HBIM
BEIIECTBOM U KJIETKaMHU. B 3aBUCHMMOCTH OT XapakTepa pacrojioKeHus
BOJIOKOH pa3jMyaloT 2 pPa3HOBUJIHOCTH IUIOTHOM COEAMHUTENBHON
TKaHU — HeOQOPMAEHHYIO N OPOPMIEHHYIO.

B mioTHON HEohOpMIIEHHON COCAMHUTEIILHONW TKaHW (CeTdyaTblif
CJIOW KOXKM) BOJIOKHa 00pa3ylOT NEepEeKpEIIMBAIOIIUecs Iy4KH U CETH,
OCYIIECTBISET OMOPHYIO (PYHKIHIO.

[TnoTHast opopmiIeHHAs COCTUHUTENbHAS TKAaHb XapaKTepUu3yeTcs
YIOPSIOUEHHBIM pacIoyioKeHueM BOJIOKOH, oOecrieunBas
MEXaHMUYECKOE HATSKEHUE B OJJHOM HAIPaBJICHUU.

B cootBercTBMM C THIOM MpeobiasaHUsl BOJOKOH pa3inyaroT
KOJLIA2EHOBYIO U 91acmudeckyro IUIOTHBIE  O(OpPMIIEHHBIE
COEJIMHUTENIbHBIE TKAHH.

IInomnas oghopmnennas KoanazeHoéas mMKaHb TPEICTABICHA B
CYXOXKHIUAX MbIII. OHAa COCTOUT M3 IJIOTHO JISKAIIMX, MapajlieIbHO
OPUEHTUPOBAHHBIX BJOJb CYXOXXHWJIUS KOJIJIArCHOBBIX BOJIOKOH U
c(OPMHUPOBAHHBIX U3 HUX ITyYKOB.

[TnotHast odopmieHHas »3yacTU4YecKass TKaHb Yy JKUBOTHBIX
BCTpeuaeTcsi B CBs3kax (BblifHas). OHa 00Opa3oBaHa CETHIO TOJICTHIX
IPOJOJIBHO BBITSHYTHIX AJIACTUYECKUX BOJOKOH, B Y3KHX IIETAX MEXKIY
KOTOPBIMH PAcIONIOKEHbl (UOPOLUTHI U TOHKUE MeperuieTaroInecs
MEX]ly OO0 KoJIIIareHoBbIe (PUOPUILIIBL.

Pemukynapnaa  mkanb  —  SBISETCS  Pa3HOBHJIHOCTBIO
COEJIMHUTENIbHBIX TKAaHEH, COCTOUT M3 OTPOCTYATBHIX PETUKYISPHBIX



KJIETOK M PETUKYISIPHBIX BOJIOKOH. PeTukynspHas TkaHb oOpa3syer
CTPOMY KPOBETBOPHBIX OPraHOB (KPacHOTO KOCTHOTO MO3Ta, CEJIC3CHKH,
auM(OY3II0B, Te4YeHHU). PeTukysspHbIC KISCTKH 3BE3A4aToil (GopMBl,
IIPAKTUYECKU HE JeNATCs. PeTUKyIspHBIE BOJIOKHA — IIPOU3BOJHBIC
PETUKYIISIPHBIX KIIETOK.

Xpaweeaa mKkanp — CICIUAIM3UPOBAHHBINA BUJ COCIUHUTEILHOU
TKaHU, KOTOPBIA BBHIMOJNHAET ONOpHYI ¢GyHKIUio. Pa3BuBaercs
XpslieBass TKaHb W3 ME3EHXUMBI, (OPMHUpYET CKENeT 3apoJIbIIia,
KOTOPBIII B MOCHEAYIOIIEM 3aMeniaercs B OOJIbIIeH YacTh KOCTHOM
TKaHbIO. 32 UCKJIIOUEHHUEM CYCTaBHBIX IIOBEPXHOCTEN. XpsllieBas TKaHb
MOKPBITA IUIOTHOM COEIMHHUTENBHOM TKAaHbKO — HAIXPAIIHULECH, B
KOTOPOH pacroararoTcs CoCy/bl, MUTAIOLIUE XPSIL U er0 KaMOHaIbHbIE
KJIETKH.

Xpsll COCTOMT M3 KIETOK: XOHJIPOOJAacTOB M XOHIPOIMTOB M
MEXKKJIETOYHOI'O BELIECTBA.

Paznuyuaror Tpu Buaa xpsma:

1) ruaaMHOBBIMH;

2) 27IaCTUYCCKUM;

3) BOJIOKHHUCTBHIHA.

luanunosviti  xpsaw — MOJOYHO-0ENIOrO IIBETa HECKOJBKO
MPOCBEUMBAETCS, MMO3TOMY €ro Ha3bIBAlOT CTEKJIOBUAHBIM, Hamboee
pacripoctpaneH. [IokpbiBaeT cycTaBHbIE IOBEPXHOCTH KOCTEH, 00pasyer
XpsIIEBOM OCTOB HOCA, TOPTaHHU, Tpaxew, OPOHXOB, BXOJUT B COCTaB
pebep. Camble MoOJOAbIe KJIETKM BEPETHHOBUIHON (QopMbl —
XOH/IPOOJIACThl PACHIONIAralOTCs 101 HAIXPAIIHULIEH.

Anacmuveckuti XpAw — COBEPIIEHHO HENPO3padeH, >KEITOBATOTO
[BETa. OJAaCTUYECKUMH SIBIISIIOTCS  XpSIA  YIIHOW  pPaKOBHUHBI,
HAJATOPTaHHUKA, POXKKOBBIE XPSIIM TOPTAHU. DTOT XpsAL] IO CBOEMY
CTPOCHHUIO II0OX0XK HAa THAJIMHOBBIA, HO OTJIMYACTCI TEM, 4YTO B
IIPOMEKYTOYHOM  BELIECTBE  JJIACTUYECKOrO0  XpsAlla  Kpome
XOH/IPUHOBBIX ~ COJEPXKUTCS OOJIBIIIOE  KOJMYECTBO  3JIACTUYECKUX
BOJIOKOH.

Bonoknucmuii  xpaw, — o0pa3yeT MEXIO3BOHOYHBIE JIHCKH,
IpeCTaBisist co00il nmepexoqHyo (GopMy Mexay THaJTuHOBBIM XPSIIOM
U IJIOTHOM COCAMHUTENIBHON TKAHBIO.

Kocmuasa mkanb — Kak U Ipyrue BUAbI COCAMHUTEIBbHOW TKAHU
pPa3BUBACTCA U3 ME3EHXUMBI, COCTOUT M3 KJIETOK U IPOMEKYTOYHOIO
BEIIIECTBA, BBINOJHAECT (YHKIUIO ONOpbl M 3ammThl. B rybuarom
BEIIECTBE KOCTEH CKeJleTa pa3MEIAeTCs KPAaCHbIM KOCTHBIA MO3T,



OCYIIECTBISIOTCS TPOIIECCHl KPOBETBOPEHUS U U QepeHInpOBKa
KJIETOK MMMYHHOHM 3amuTel opraHu3ma. KocTHas TKaHb COAEPIKUT
YeThIpe BHU/A KJIETOK: OCTEOTCHHbIE KJIETKH, OCTEO0IACTbl, OCTEOLHTH,
OCTEOKJIACTHI.

Bonpocs! 11 CaMOKOHTPOJIA:
1. Xapakrepuctuka u Kiaccu(uKanus TKaHEeH BHYTpEHHeEH
CpEIbL.
Kunxue onopHo-Tpodudeckue TKaHu: KPOBb U JIUMQa.
3. Peixmas W mioTHas COEAMHUTENbHAs TKaHU, OTJIMYHE B
crpoenuu. Tonorpadus, GpyHKIHOHATIBHAS POJIb.
CtpoeHue peTUKyIIpPHOM 1 )KUPOBOI TKaHeH, (PyHKIIHSL.
Ctpoenue u Tonorpadus XpAueBold 1 KOCTHOH TKaHEH.

N

o

MebIeyHble TKAHHU

XapaKTePU3YIOTCS CHOCOOHOCTBIO K COKpPAIICHHI0 W MOTYT
BBI3BIBATh JIBUTATEIbHBIA d(PEKT Kak B OTIACIBHBIX opraHax (cepuue,
KUIIEYHUK), TaK M BCEro >XMBOTHOTO B MPOCTPAHCTBE. MBbIIICUHbIE
TKaHH XapakTePU3YyIOTCS HaJMYMEeM B €€ KJIeTKaX W BOJIOKHAX
COKpaTHUMbIX HHUTEH — MHO(GUOpWII, a TakkKe MPOCIOCK PBIXJIOH
COCIMHUTEIBHON TKaHU C MPOXOJASAIIMMHU B HEH COCYJaMH U HEPBaMH.
Bce mbllIeyHbIe TKaHU C Y4€TOM OCOOCHHOCTEH CTPOCHHS, Pa3BUTHS,
PachoIOKEeHUs] 1 MHHEPBAIIMA MOXKHO Pa3JeNUTh Ha 3 Pa3HOBHIHOCTH:

1) rnaakyio (HEMCUEPUEHHYIO);

2) TOMEePEYHO-TI0NIOCATYIO (MCUSPUCHHYIO);

3) crenuanu3upOBaHHYIO COKpaTUTEIbHYIO TKaHb

AMUTETUATBHOTO U HEHPOTIIHAIBLHOTO IIPOUCXOXKICHHS.

B cBoro ouepenp, McuepueHHAsT MBIIICYHAS! TKaHb ITOAPA3ICIACTCS
Ha ckeiemuyio u cepoeynyro. CepaedyHasi MbIlIeUHast TKaHb JIEUTCS Ha
pabouyto u mpoBozsuyro. K crenuani3supoBaHHBIM COKPATUTEILHBIM
TKaHSM OTHOCSAT MHOSIUTEIHANbHBIC KIETKH MOJIOYHOHM, MOTOBOH W
CIIOHHBIX JKeNle3 ¥ MBIIINbL, CY)KUBAOIIME 3padoK, a TaKke
MHUOTIUTMEHTOILUTHI PayKKH.

I'naokaa mvumeunas mrxans. OOpa3yeT MBIIICYHBIH CIOH CTEHKU
BCEX IMOJIOCTHBIX BHYTPEHHHX OPraHOB, a TAK)KE CTEHKH KPOBEHOCHBIX
cocynoB. [maakas MbllmedyHas TKaHb IPEACTaBICHA  KICTKaMU
BEPETCHOBUIHON (OpPMBI — MHOIMTAMH, B IIEHTPE KOTOPOH —
NaJOYKOBHUJHOE S/IPO, a B IMTOIUIa3ME — TPaHyJbl TJIMKOTEHA



(PHepreTHyYeCKUil pe3epB KIETKH), a MO Nepupepur COKpaTUTEIbHBIN
anmapar — MHO(UIAMEHTHI, TOCTPOCHHBIE U3 COKPATUTEIbHBIX OEIIKOB!
aKTHMHA U MHO3MHA, PACIOJIOKEHHBIX MapajuIeIbHO M HEPA3JINYUMBIX B
CBETOBOM MHUKPOCKOIL., @ TAKXKE IPOCIOUKU PBIXJION COCIUHUTEIBHON
TKaHH C COCYlaMH U HEPBAMHU.

Ilonepeuno-nonocaman mvluieynas mMKaHb U3 HEE INOCTPOCHA
CKEJIeTHass MYCKYJaTypa >KMBOTHBIX, a TakKXe MBIIIIbBI S3bIKa |
ria3Horo si6;moka. @DYHKIMOHAIBHOM UM CTPYKTYPHOM eIUMHMLIEH
CKEJICTHOW  MYCKYNaTypbl  SIBISIOTCS - MBIIICYHBIE BOJIOKHA.
Coxkpamraercss MOmepedHo-mojiocaTasl TKaHb  OBICTpee  TJIAJKOH,
HEPUTMHUYHO U OblcTpo yromisiercsi. COKpaTHTENIbHBIM  aInapaToM
CKEJIETHOTO MBILIEYHOTO BOJIOKHA  SIBJIAIOTCSA POJOIBHO
OPUEHTUPOBAHHBIC H 3aHUMAIONIME OOJNBIIYI0 YacTh BOJIOKHA —
MUO(pUOPUILITBI, OTTECHSIOMME spa Ha nepudepuro. Muodubpusisl
COCTOST W3 YEPEAYIOUIMXCS TEMHBIX M CBETJIBIX IMOJIOC (IMCKOB),
KOTOpBIE YAEP>KUBAIOTCSI Ha OJHOM YpPOBHE, B CBSI3U C 4YeM, BOJIOKHO
nproOpeTaeT nonepeunyro ucuepueHHocTs. Cieayer UMeTh B BUY, YTO
Kaxass MuopuOpuula MpeacTaBisieT co00H HUTh, COOTBETCTBYIOILAS
JUIMHE BOJIOKHA M COCTOSINAS M3 JUCKOB Pa3IMYHO MPETOMIISIONIMX
CBET, a MO3TOMY MMEIOIIMX Ha IpernapaTe BHJ TEeMHBIX (MHO3WHOBBIX,
AHMU30TPOITHBIX) JHCKOB A ¥ CBETJIBIX (AKTHHOBBIX, H30TPOITHBIX)
muckoB U. CTpykTypHOM equHuLIeH MUOGUOPHILIBI SABIISETCS CapKoOMeED,
B KOTOPBIH BXOJUT IMOJIOBUHA M30TPOITHOTO, IENbI aHU30TPOMHBIN U
MOJIOBUHA  JIPYyroro  M30TPOMHOIO  JIUCKa, TO €CTh  y4acTOK
MUO(DUOPUIITBI MEXTY IBYMSI TEMHBIMH MOJIOCKaMH Z.

Cepoeunan mwviueunas mkanp — 00pa3yeT MHOKapl CepAaLa,
JEeTUTCd Ha COOCTBEHHO cepleuHyl0 M mpoBoisiyto. CoOCTBEHHO
CepieyHass MbIIIEYHAs TKaHb COKpaIlaeTcst ObICTpee TINIaaKoi, HO
MEIJIeHHee IONEepeyHo-1oI0caToil, paboTaeT pPUTMHUYHO M Majo
YTOMIISIETCSI, UTO CBSI3aHO C OCOOEHHOCTSAMH ee cTpoeHus. IlocTpoena
3Ta TKaHb W3 CEPACYHBIX KIETOK (KapIMOMHOIMTOB), IOYTH
IPSIMOYTOJIBHON (POPMBI, PaCIONIOKEHHBIX CTOJIOMKOM JPYT 3a JIPYroM
u oOpa3yercs CTpyKTypa, HallOMHUHAIONIAasl IOMEPEUHO-N0JI0CaTOe
BOJIOKHO, pa3fejIeHHOE Ha OTPEe3KH MOINEPEeYHbIMHM INEeperopojkamMu —
BCTaBOYHBIMU JIUCKaMH, SBISIOLIMMUCS TIa3MajeMaMu (capKoJieMaMu)
JIBYX COIPUKACAIOIIUXCS COCETHHX KIEeTOK. KapauoMuOLUTHI pSaoM
JIeKAIIUX «BOJIOKOH» COEIMHSIOTCS aHACTOMO3aMHU, YTO MO3BOJIAET UM
COKpAILAThCs OJHOBPEMEHHO. KapIuOMUOIMTEI — yalle OJHOsICpHbIE
KJIETKH C OBAJBHBIM SAPOM U MHOGUOPHIUIAMH, PACHOJIOKEHHBIMU Ha



nepudepun, BCIEACTBHE Yero KIETKH HMMEIOT  IOINEpPEeYHYIo
WCUEPUYCHHOCTh.  ['pyNmbl  MBIIIEYHBIX  «BOJIOKOH»  OKPYXEHBI
COEJIMHUTEIbHO-TKAaHHBIMU MTPOCIONKAMH, a CHApY>KU KJIETKa TOKPHITA,
KpOMe TIJIa3MOJIEMMBI, ellie U 6a3aabHONH MeMOpaHoil.

Bonpocs! 11 cCaMOKOHTPOJIA:
Ctpoenue u Tonorpadus 1Kol MbIIIEYHON TKaHU.
2. Crpoenue u Tomnorpadus MonepevHo-MoJ0CcaTOd MbIIIEYHOH
TKaHU.
3. Crpoenue cOOCTBEHHO CEpJEYHOW MBIIIEYHOH TKaHH. B yem
UX oTInune?

=

HepBHas TKaHb

— MHTErpupymrolas CHUCTEMa OpraHu3Ma, KOTOpas peryaupyer
B3aUMOJICICTBUE OpPraHOB B OpPraHU3ME M C OKPYXKaIIIEeW cpenoi,
yepe3 pedaextopuyto ayry. Ilociaennsas — 3To myTh OT opraHa 4yBCTB
no ITHC, a ot Hee mo addexTopHOro opraHa (MBIl WINA JKEJIE3b).
HepBHast TkaHb COCTOMT W3 HEHPOHOB U HeWpornuu. Heiiponvr —
riaBHas (QYHKIMOHANbHAs €IMHHMIIA HEPBHOW TKaHM, TaK KaKk B HHUX
NOSIBJISIETCA M 110 HUM INIepefaeTcs HEpPBHbIM uMIyibc. Hetipoenus
o0pa3yeT OCTOB HEPBHOI TKaHH, HA KOTOPOM PACIHOJIAratoTCsi HEHPOHbI
1 o0ecreunBaeT OMOPHYIO, TPOPHUECKYIO U 3AIIUTHYIO (YHKIIHH.

Heiipon cocToUT U3 Tena U OTPOCTKOB. Teno HelipoHa yIpaBisieT
pocToM W OOMEHHBIMH TIpOLIECCAMM, @ OTPOCTKH OCYILIECTBISIOT
nepefady HEPBHOTO HMIysnbca. M3 opraHemn B HEHpOHE XOpOIIO
pa3BUTBl MUTOXOHJPUU U KomIuiekc ['onbmxu. Crnenududeckum s
HelipoHa sBisieTCs Haiauyue 0a3o(uibHOrO (WM TUTPOHMIHOTO)
BELIECTBA, KOTOPOE MPHUAAET KJIETKE MATHUCTBIA BHUJ Ha OKpAIIEHHOM
npenapare, U HeiipopuOpusuibl. TUrpOUAHOE BELIECTBO, KOJIMUYECTBO
KOTOPOTO YMEHBIIAETCA NpU YTOMJIIEHMM HEPBHOM CUCTEMBI U
BOCCTAHABJIMBAETCS IPU €€ OTIbIXE, COCTOMT M3 OENKOBBIX BEILIECTB,
coJepkalux skene3o u Qocdop, a Takke rMKoreH. Pacmomaraercs
TUTPOUJHOE BEIIECTBO U B AcHIApUTax. CHenualbHblE OpraHeslibl —
HEHpOoPUOPHUIUIBI UIMEIOT BUJI HUTEH M pacnoiararorcs 0ecropsiiouHo B
TeJe HEMPOHA, a B OTPOCTKAxX — NapajuleIbHO UX JUIMHE.

B 3aBucuMOCTH OT KOJIMYECTBA OTPOCTKOB PA3JINYatOT HEUPOHBI:

1) yaunonspHsie (C OTHUM OTPOCTKOM M 3TO — AKCOH);

2) ounossipabie (¢ IByMsi OTPOCTKaMU: aKCOH M ICHAPHT);



3) MyJbTUNOJSIpHBIE (C  HECKOJBKMMH OTPOCTKAMH, CpeAu
KOTOPBIX OJMH aKCOH). Pa3HOBHIHOCTBIO OMIIOJISIPHBIX KJIETOK
SIBJISIFOTCS TICEBIO (JI0’KHOYHUIIOJISIPHBIE) YyBCTBUTEIBHBIC KICTKH, Tl
KOTOPBIX JIEXkKAT B CIIMHAJIBLHOM raHIIMU. [IceBOOYHUTIONAPHBIA HEUPOH
MMEET CHayaja OJIMH OTPOCTOK, KOTOPBI Ha HEKOTOPOM PacCTOSIHUM OT
KIeTkn T-o0pa3HO pa3BeTBIsieTCS Ha JACHAPWUT, YXOASIIUMN Ha
nepudepurro U aKCOH, WY B CIUHHON MO3T.

OTpocTKM HEHPOHOB MO (PYHKIIMOHAIBHOMY 3HAUCHHUIO JIENAT Ha
nBa BUJA: 1) NEHAPHUTHI, KOTOPbIC MPUHIUMAIOT HEPBHOE BO3OYKICHUE U
U1 HUX XapakTepHo BerBiieHue (oT cioBa dendron — nmepeBo) u 2)
AKCOH WJIM HEUPUT, KOTOPbIA NMPOBOIUT HUMIIYJIbC OT Teja KIETKH U
nepeaaeT ero Ha Apyroil HeMpoH WM Ha KJIETKy pabodero oprasa.

Ompocmku HepeHbIX Kiemok (ISHIPUTHI WIH aKCOHBI) Ha3bIBAIOT
OCEBBIMU LIWJIMHJPAMH, a IIOKPBIBAIOIINE UX KIETKH OJIMTOACeHAPOTrIHH
— HedposemMMmonMTamMu. Pa3znu4aoT MuUenMHOBBIE (MSKOTHBIC) U
amuenuHoBbIe (0e3MIKOTHBIEC) BOJIOKHA. M B TeX ¥ B APYrMX BOJOKHAX
000JI0YKa, OKpYXarollas OTPOCTOK HEPBHOW KIETKH, COCTOMT U3
JIEMMOIIMTOB, MOP(OJOTHYECKH OTIMYAIOMINUXCA IpYr OT Apyra. Tak,
JEMMOLUTHI (KJIETKH OJUTOJCHIPOTIIMK) B COCTaBe OE3MIKOTHOTO
BOJIOKHA TJIOTHO MPHJIETAIOT APYT K APYry U o0Opa3yloT HelpepbIBHbIE
Tsoku. Kpome Toro, B 0€3MsSKOTHOM BOJIOKHE COAEPIKUTCS HECKOJIBKO
OCEBBIX LWJIMHIPOB, KOTOPbIE CBOOOJHO MOIYT €ro MOKHAAaTh U
NEePeXOAUTh B CMEKHBIE BOJIOKHA, Onarojapsi 4eMy HEpBHBINH MMITYJIbC
IPOXOAUT MEIJICHHO, a mepenada BO30yxkaeHus umeer Iupy3HbIN
xapakTep. [loaTomy 06e3MAKOTHBIE BOJIOKHA HAXOAATCS BO BHYTPEHHHX
opraHax, KOTOpbIE€ OCYLIECTBISIOT CBOIO (YHKIHUIO MEAJICHHO |
Tuddy3Ho.

ITpu pa3BUTHUM MHEIMHOBOTO BOJOKHA ME3aKCOH KOHLIEHTPUUYECKU
HACcllauBaeTcs Ha OCEBOM LMIMHAP M (opMUPYeT MHUEINHOBYIO
000JI0UKY.

B 060510uke MUETUHOBOTO BOJIOKHA Pa3IMYaroT 2 CIOs:

- BHYTPCHHUU MHEIHHOBBIN (00JIee TOJICTHIN);

- HapyXHBI, TOHKUH — HeBpwieMMa (IIBaHOBCKas 000JI0YKa)
COOTBETCTBYET OTTECHEHHOW Ha Nepu(epuro LUTOIUIa3Me C SIpOM
JeMMoIuTOB. Ha rpaHuiie OBYX JIEMMOIIMTOB MHEIMHOBas 000JI0YKa
UCTOHYAeTCs, 00pa3ys Cy)KeHHe BOJIOKHA — y3J10Boii nepexsar (PaHBbe),
B o00jacTu KOTOPOro CJIOM MeMOpaH MHEIMHOBOW OOOJOYKH
KOHTaKTUPYIOT C OCEBBIM LIWJINHIPOM.



Hepenvle okonuanus — KOHIICBBIC allnapaTthl HEPBHBIX BOJIOKOH
pa3IUyaroTCcs M0 CBOoeMy (DYHKIIMOHAIBHOMY 3HAUCHHIO.

Cpeau HUX pa3nYaroT 3 BUJA HEPBHBIX OKOHYAHHIA:

1) uyBcTBUTENBHBIE (PELENITOPHEIE);

2) nBuraresnbHbie (3G GEKTOpHbIE);

3) KOHIIEBBIC alIapaThl B COCTABE MEKHEHPOHAIBHBIX CHHAIICOB.

YyecmeumenvHvle — HepsHbvle — OKoHuanus  (peyenmopul) — —
CIIeaTN3UPOBAHHBIC KOHIICBBIC oOpazoBaHus JICHIPUTOB
YYBCTBUTEIBHBIX KJIETOK. B COOTBETCTBMM C UX JIOKaJU3aluen
pa3IUyaloT JBE IPYNITBI PEIENTOPOB:

1) skcTepopelenTopsi;

2) wuHTepopeuenTopel. B 3aBucMMOCTH  OT  Xapakrepa
BOCIIPHHUMAEMOT'0 Pa3paKeHUsl YyBCTBUTEIbHBIC HEPBHBIC OKOHYAHHS
AEJSITCS. Ha TEPMO, 0appo, MEXaHOPEICTITOPBI.

K a¢pghexmoprviv HEpBHBIM OKHYAHUSM OTHOCSTCS IBUTATCIIHHBIC
HEpPBHBIC OKOHYAHUS MONIEPEYHO-TIOJIOCATHIX U TJIAIKUX MBIIIII, a TAKXKE
CEKPETOPHBbIE OKOHYAHHWSI JKEJNE3UCTBIX OpraHoB. JlBuraresibHbIC
HEpBHBIC OKOHYAHUs MOINEPEYHO-TI0JI0CATBIX CKEJIETHBIX MBIII —
MOTOpHbIE  Oysimikd.  J[BUTAaTenmbHOE HEPBHOE BOJIOKHO — BOJH3H
MBIIIEYHOTO BOJIOKHA YTpPayMBaeT MHUEIHMHOBYIO OO0OJIOUKY W s1pa
TTIUAJIbHBIX KJIETOK, CONPOBOXKAAIOIINX OCEBOM HWJIMHAP, KOTOPBIM
pacnagaercsi Ha HECKOJBbKO KOHIIEBBIX BETBEH U TIOTpY)Kaercs B
CTIEATM3UPOBAHHYIO HUIILY MBIIIEYHOTO BOJOKHA. KOHIIEBbIE BETBH
OCEBOTO LWJIMHJPA HEPBHOTO BOJIOKHA XapaKTEPU3YIOTCS HaIMYHEM
MHUTOXOHJPUH W MHOTOYHUCICHHBIX CHHAaNTHYECKUX MYy3bIPHKOB,
CoZeprKaIuX MEANATOpP — alUETHIXOJINH, KOTOPBIN MPU JETIOJISpU3aIin
TUIa3MOJIEMbl aKCOHa (IIpecHHanTH4YecKas MeMOpaHa) IIOCTyNaeT B
CHHANTUYECKYI0 HIeJIh M Ha XOJMHOPEUENTOPHI MOCTCHHANTHYECKOW
MeMOpaHbI, KOTOPOH CIYy)KUT 00O0JIOYKa MBIMIEYHOTO BOJIOKHA, YTO
BBI3BIBACT BO30OYK/CHHUE.

MoTOpHBIE HEpBHBIC OKOHYAHHS TJIAAKOH MBIIICYHONH TKaHU
(GOpMHUPYIOTCST HEPBHBIMH BOJIOKHAMH, KOTOPBIE PaCHpPOCTPAaHECHBI
MEKIy MBILIICYHBIMH KJIETKaMHU 1 00pa3yroT paclIupeHus B BUJE YETOK,
COZIeprKaIle XOJINHIPTUUCCKUE WU aJpEHEPTUIECKUE My3bIPhKH.

Medicnetiponanshbili cunanc — CHCUUATH3UPOBAHHHBIA KOHTAKT
JIBYX HEWpPOHOB, oOecrneYnBaromuii OJHOCTOPOHHEE IPOBEJICHHE
HEPBHOTO BO30YXIEHUS. MOp(OIOrHdecKkrn B CHHAICE pa3IH4aioT
NPECHHANTUYECKUI TOMIOC — KOHIIEBOW OTAEN IEepBOTO HEHpoHa,
XapaKTepU3YIOIUICSd  HAJIMYMEM  CHHANTUYECKUX  IY3BIPHKOB,



COJepKALIUX ALUETHIXOJIUH, W TMOCTCHHANTUYECKUN IMOJI0C, 001acTh
KOHTAKTa BTOPOI'O HEHWpOHA C MPECHUHANTUYECKUM II0JIOCOM IIEPBOTO.
Yyactue B mnepegade HEPBHOIO HUMIIYJIbCA CIEAYIOLIEMY HEUPOHY
ompenensercss  BbIOPOCOM  IMyTeM  SK30LMTO3a  Meauaropa B
CHHANTUYECKYI0  IIeNIb, KOTOpPBIA  MOCTymaeTr Ha  MeMOpaHy
[IOCTCUHAIITUYECKOTO  IIOJIOCA M BBbI3bIBAET  W3MEHECHHE €€
IIPOHULIAEMOCTH.

B MBIIIEYHBIX TKaHAX B Ka4yeCTBE IMPOMEXKYTOYHOI'O BEIIECTBA
BBICTYIIACT PBIXJIAsl COCAUHUTEIbHAS TKaHb, KOTOPAs pacIoJiaraercs B
NPOMEXKYTKAaX MEXKJy MBIIICYHBIMUA KiIeTKamMu (TJajaKas MbIIIeyHast
TKaHb) WIM  MBIIICYHBIMH  BOJIOKHaMHu  (IOmepeyHoroIocarast
MBIIICYHAS! TKAHb HJIH CKEJICTHAS).

[Tocne wu3ydeHHs TUCTOIpPENApaTOB cAejaiTe O00O3HAYCHHS Ha
COOTBETCTBYIOIIUX PUCYHKAX.

Bonpocs! 11 CaMOKOHTPOJIA:

Crpoenuie U GyHKIUS HEPBHOW TKaHMU.
Crpoenue U QyHKIMSI HEHPOHOB.
3. O®wuszumonoruueckass M Mopdosoruyeckas —Kiaccupukanus
HEUPOHOB.
Knerku Helporianu, ux poib.
OOpa3oBaHue MSKOTHBIX M OE3MSIKOTHBIX BOJOKOH. Mx
OTJIMYHE B CTPOCHUU U (PYHKIIHH.
6. HepBHble OKOHUAHUS U UX BUJBIL.

a) YyBCTBUTEJIbHBIC

0) nBUTaTEIbHBIC

B) MEKHEHPOHAIIBHBII CHHAIIC.

A

o &

3ansarue Ne 4. Tema: Oceeoii ckeiem

Heanb 3anusTuii: M3yuynth 0COOEHHOCTH CTPOEHUSI KOCTEH yepena
M TO03BOHKOB IIEHHOTO, TPYIHOrO, IOSICHUYHOIO, KPECTLUOBOIO H
XBOCTOBOT'O OTJIEJIOB.

MarepuanbHoe oOecnedyenue: UYepema pasHBIX BHAOB C/X
’KUBOTHBIX U MO3BOHKHU pa3HbIX OTICIIOB. IICH, TYJOBUINA (IPyIHOTO,
MOSICHUYHOTO, KPECTIIOBOT0) M XBOCTA.

HocaexoBarenbHOCTHh H3YyUYeHHs MaTepuada. [lepen n3ydenunem
JMAHHOW TeMBbl MO Y4eOHUKY U KOHCHEKTY JEKIHN CIeAYyeT YSCHUTH:
3aKOHOMEPHOCTH CTPOCHMSI OCEBOIO CKEJETA, HAIPABIICHUS, IECICHUE



CKeJeTa Ha ero akTUBHYIO U IMACCUBHYIO YacTH, a 3aTeM, U3Y4uB oOIiee
CTpOEHHE TIO3BOHKA 3allOMHUTh OCOOCHHOCTH CTPOCHHUS MO3BOHKOB
pa3IMYHBIX OT/ICJIOB Y U3Y4aeMbIX BHIOB )KUBOTHBIX.

Annapat ABUKeHUs - GOPMHUPYET BHEIIHUI 00K )KMBOTHOTO U
MOAPA3IEINISACTCS Ha!

1) KOCTHYIO, T.€. CHCTEMY IaCCUBHBIX OPTaHOB JBUKEHUS (KOCTH,
CBSI3KN);

2) MBIIICUHYIO, T.C. CHUCTEMY aKTHBHBIX OPraHOB JIBUIKCHUS
(CKENeTHBIC MBIIIIBI ¢ UX (ACHUsIMH U JAPYTHMH BCIOMOTATEIbHBIMHU
OpraHamu.

Anmapat IBUXKEHUs 00eCIIeYrBacT:

1) nowuck 1 3aXBaT MHMIIK;

2) aKTHBHYIO 3aIlUTy ¥ HAIaJICHUE,

3) aKThI BI0OXA U BBIIOXA,;

4) nBWKEHHE TJIa3HOTO sI0JI0KA, BEK, YIICH, XBOCTA;

5) MBIIIIBI SBISIOTCS IEHHBIM MPOAYKTOM mNHTaHus. Bce 3tn
pa3sHooOpa3Hble ABUraTelbHble (DYHKIMU 00ECIEUnBAIOTCS CEpACYHO-
COCYIUCTOM ¥ HEPBHOU CHUCTEMAaMH.

Paszmen  amaTrommu,  uW3yyaroumumid  Kocmu,  Ha3BIBAETCS
ocmeonozuen (0steon — kocTh, 10g0S — yueHue); coedunenue xocmei —
cunoecmonozuen (CHHIECMO3 — CBsI3KA); Mbluiybl — muoaocuen (Mys —
MBIIIIIA).

Koctn m Xpsmy, 3aKOHOMEpPHO COEIUMHEHHBIE MEXIy co00il ¢
IIOMOIIBIK)  COCAMHUTEIBHOM, XPALIEBOM WJIM KOCTHOM TKaHEW,
COCTABJISIFOT MPOYHBIA OCTOB TeJa YKMBOTHOTO WIIM €ro ckeier (rped.
sceletos — Beicoxmuit). CKeJeT CIYKUT OMOPOM sl MATKAX TKaHEH U
oOycnaBnuBaer Gopmy Tena.

Paznuuator:

1) oceBoii CkelerT;

2) nepuepuvecKuil WIn CKEJIET KOHEYHOCTEH.

OceBoil CKeNeT COCTOMT W3 ueperna (Ckenera rojoBbI), CKeeTa
IIeH, TyJIOBHIIA U CKEJIeTa XBOCTA.

CkeneT Ty/NOBWINA B CBOIO OYEpEb pasleisieTcs Ha: TPYAHOMH,
MOSICHUYHBIN U KPECTLOBBIM.

W3 Bcex wactedl oceBOro ckenera Hauboyiee CIIOKHO YCTPOEH
4yepen, I/e pa3MellaeTcsl TOJIOBHOW MO3T, OpraHbl 3peHHUs, Cliyxa,
paBHOBeCHs, a TaK)KE HayalbHbIC OTJACIbl MHUIICBAPUTECILHON H
IpIxaTenpHOM TpyOok. Hambornee mOMHO pa3BUT TPYAHOW OTAEN
TYJIOBUIIA, TJIe KPOME TPYAHBIX MIO3BOHKOB, UMEIOTCS pedpa U rpyaHas



KOCTb, KOTOpbIE B COBOKYIHOCTH (DOPMHUPYIOT TPYIHYIO KIETKY, B
KOTOpOH pasMmemarorcsi cepaue, Jjerkue, u ap. Crmabee pa3BUT y
HA3EMHBIX )XUBOTHBIX CKCJICT XBOCTA.

Oémue 3AKOHOMEpHOCmMU CMPOoeHUs meia J3Cu6OmHblX

- OJIHOOOCHOCTBH, QHTHMEpHUS U METaMepHusi SICHO BBICTYIAIOT B
OCEBOM CKeJieTe, 00yCIIOBICHHBIE MOJBUKHOCTHIO KUBOTHOTO.

1) Oonoocnocms Min GUIIONSAPHOCTH BBIPAXKAETCS B TOM, YTO BCE
OTAEJBI OCEBOTO CKEJIeTa PACHOJIOXKEHBI 0 OJHOW OCH, MpUYEeM Ha
nepeHeM TIOJIOCE pacrojiaraeTcsi 4eper, a Ha 3aJHeM — XBOCT.
[Ipu3HaK OJHOOCHOCTH IMO3BOJISIET YCTAHOBHUTH B TEJE JKUBOTHOTO JBa
HarpaBJICHHS:

1. KpaHHAIBHOE — B CTOPOHY T'OJIOBHI;
2. KayJanpbHOE — B CTOPOHY XBOCTA.

2) Aumumepusa Wi ABYCTOPOHHSS CUMMETPUS XapaKTEPU3yeTcCst
TEM, YTO CKEJIET, KaK M TeJIO XMBOTHOTO MOKET OBITh Pa3JeNeH TOJILKO
OJTHOW CPEOMHHOM (MM CAruTTAJIbHOM) TIUIOCKOCTBEO Ha  JIBE
CUMMETPHYHBIC MTOJIOBUHBI (JIEBYIO U TPaByIO— aHTHMEPbI). AHTUMEPHS
MIO3BOJISICT pa3linyaTh B TEJIE€ )KUBOTHOTO JIBA HAIIPABIICHHS

1. narepainbHoe (B OOK);
2. MequaibHOE (K CPeIMHHOMN TNIOCKOCTH).

3) Memamepusa WM CETMEHTAIMS 3aKJII0YAETCS B TOM, YTO TEJO
YKHBOTHOTO MOXKET OBITH pa3/IeieHO CErMEHTaJbHBIMU TUIOCKOCTSMH Ha
OIIpEeIeTICHHOE YUCIIO0 OJMHAKOBBIX MO CTPOCHHUIO YacTe — METaMepoB
WM cerMeHToB. Ha ckenere TakuMu mMeTamepaMu SIBIISIIOTCS TIO3BOHKH
C COOTBETCTBYIOIIMH TTapamMu pedep.

B mo3BOHOYHOM KaHaye pacnojaraercsi CIMHHON MO3T, HHUXKE OT
KOTOPOTO pa3MeIlaeTcss KuIleyHass TpyOka. B pesynprate Takoro
NOCTPOEHHS, OOYCIOBICHHOTO JEHCTBUEM CHIIBI TSHKECTH, Ha Teje
YKHBOTHOTO OTIPEJICIISIOT Ille /1BA HAIPaBJICHHS

1) nopcanbHOEe B cTOpOHY criuHbI (dOrsum - crimua),

2) BEHTpaJIbHOE B CTOPOHY knBoTa (Venter — 6proxo).

B mnepudepudeckoM ckenere, MpPEACTaBICHHOTO TPYAHBIMH H
Ta30BBIMH KOHEYHOCTSIMH, BBIP@)KEHA TOJIBKO aHTUMEPHSL.

Ha koneunocmsax paznuuarom.

1) ckeser mosicoB;

2) cKeJeT CBOOOIHBIX KOHEYHOCTEH.



IIneuegoit unu 2pyonoii nosac B NOJHOM BHUJE COCTOUT U3 TpeEX
KOCTEH: sonamxu, Kmouuybl u Kopaxkouowou rkocmu (y TTHI), a y
JOMAIITHAX MJICKOITUTAIOIIUX HMEETCS TOJBKO JIOMaTKa, PYAMMEHT
KJTFOUHUII BCTPEYACTCS Y KOIIKA M COOaKH, OT KOPAKOUIHOW KOCTHU
COXPaHHJICS KOPAKOMIHBINA OTPOCTOK MEIUAILHO OT Oyrpa JOMAaTKH.

B  mazoéom nosace Xopomo pa3BUTBl BCE TPH KOCTH:
N008300UWIHAS, JTOHHAS, CeOAIUHAsl, YIacTBYIOIUEe B (pOpMUpPOBaHUH
Ta300€JpEeHHOr0 CyCTaBa.

B ckeneme c60000HbIX KOHeuHOCMEl PA3NUYAOT MPU 36€HA
(cuuTas cBepXy BHH3):

Ilepsvie 36eHbsl, COUICHSIOMIMECS HEMOCPEICTBEHHO C TOsICAMU
COCTOSIT U3 OJIHOTO JIy4a U Ha3biBaeTcsi cmuionoouti (Stylos — ctonouk).
Ha rpynHoli KOHEYHOCTM — 3TO IUleYeBas KOCTb, HAa Ta30BOM -
OenpeHHasl.

Bmopuie 36enbs TpenCcTaBICHBI BYMs JIydaMH M Ha3bIBAIOTCS
3eticonoouui (Zeugos — mapa, nBe). Ha rpynHOW KOHEYHOCTH — 3TO
Jay4eBas M JIOKTeBas (KOCTH MpeAIuieybsi), Ha Ta30BOH — OoJibIiias
OepiioBasi 1 Majast 6eprioBasi (KOCTH TOJICHH).

Tpemvu 36eHbsi 00pa3ylOT CKENET NepenHed W 3aaHed Jlambl —
aemonoouii. Jlana COOTBETCTBYET KUCTH YeJIOBEKa Ha IPYIHOH U CTOIe
(Ha Ta30BOW).

B kax 1011 nare B CBOIO ouepe/b pa3IHyaroT:

1) Gasunoauii — KOCTU 3amsicThs (HA TPYIHON) M 3aIUTOCHBI (Ha

Ta30BOH),
2) MeTano Ui — KOCTH IISICThS U TUTFOCHBI;
3) akpomomuit — koctH (ajaHr mambieB (MPOKCHUMATIBHOM,

CpelHEH W JUCTAIbHOW) B KOJHMYECTBE TPEX HA KaKIOM TMablie.
JlucranbHas (ajaHra Ha3bIBAETCS KOTBITHOM (Y JIOIIAN), KOTBITIIEBOM
(Y )KBauHBIX U CBHHBH), KOT'TE€BO# (y coOaKwm).

KocTb — 08, siBiIsIeTCsl IAaCCUBHBIM OPraHOM OTIOPBI M IBUXKCHHUS, B
COCTaBe CKeJleTa UMEET CIIOKHOE CTPOEHHE, OTpakaromiee ee (pyHKIUI0
u pasButre. OCHOBY KOCTH COCTaBJISIET KOCTHash TKaHb, B KOTOPOH
Hapsay ¢ Kietkamu (ocTeo0siacTaMHM WM KOCTEOOpa3oBaTEIsIMH, M
OCTEOKJIaCTAMU — KOCTEPA3PYLIUTEISIMH) — HMEIOTCS BOJOKHUCTHIC
CTPYKTYpbl (KOJJIAar€HOBBIE M OCCEHHOBBIC BOJIOKHA) M aMOpgHOe
BEIIECTBO, MPOMHMTAHHOEC MHHEPATbHBIMU coJisiMH. C MOBEPXHOCTH
KOCTh TOKpBITA HAJIKOCTHHUIICH, 3a CUET KOTOPOH MPOMCXOIUT POCT
KOCTH B TOJIMHY. Bce KkocTtH 0oraro KpoBOCHAOXKawOTCA U
WHHEPBUPYIOTCS.



Tunsl KocTel

KocTtu, BemmomnHstomue 6ojee Wiu MeHee OJUHAKOBYIO (DYHKIIHIO,
MOCTPOEHBI OJIMHAKOBO, YTO J3eT BO3MOXKHOCTbH BBIJCISATH CIEAYIOIINE
THIIBI KOCTEM:

1. anuHHBIE, KOTOPBIE MOTYT OBITH TPyOUaThie M H30THYTEHIE;

2. KOpPOTKME, KOTOpble MOryT OBITb CHMMETpPUYHBIE H

aCCUMETpPUYHBIE;

3. mractuHuYaThie (MIOCKHUE);

4. THEBMaTHYECKHUE.

JlnuHHBIE TpyOYaThle KOCTH - 0SSa longa BBIMOJHSIOT (QYHKIIHIO
pBIYaroB OMOPBI U JBMXKEHUS, 00ECIEUYHMBAIOT MPOYHOCTh U JIETKOCTb
KOCTH, MO3TOMY HaXOJIATCS B CBOOOJHBIX OTHENax KoHeyHocTei. Ha
JUIMHHON TpyO4aToi KOCTH PpasziMyaloT Teao — aAuadu3 U KOHLBI —
snudu3bl (BEpXHUI — MPOKCUMAJIbHbBIN, HUKHUN — TUCTATBHBIN).

JUIMHHBIE W30THYTBIE KOCTH — pebpa QopmupyoT OOKOBBIE
CTEHKH TPYIHOHN IOJIOCTH M BBIMOJHSAIOT (PYHKIIUIO OMOPHI M 3aIIUThHI
(merkux, cepiia), a TaKKe 00ECICYHBAIOT BIOX U BBIIOX (YBEIUUUBAs U
yYMEHbIIAs 00bEM I'PYIHOM KIETKH).

Kopotkue xocTu — 0SSa breve, cpean KoTopsix pa3nuyaror:

a) CHMMETPUYHBIC HEMapHbIE KOCTH, K KOTOPBIM OTHOCSTCS
MO3BOHKH, 00pa3yrolre T03BOHOYHBIN CTOO;

0) KOpOTKHME AacCHMMETPUYHBIC TMapHbIE KOCTH 3aIlsICTh W
3aIUTIOCHBI, CIPYIIIUPOBAHHbIE 110 2-4 B 2-3 psiia COOTBETCTBEHHO.

[lnacTuHYaThle WM IUIOCKHME KOcTH 0SSa plana oOecmeunBaroT
o0Opa3oBaHue MOJOCTEH I pa3MelieHust opranoB. OHU BCTpeyaroTcs B
yeperne, KOCTU Ta3a, jomnarka. Cpeau IIacTUHYATBHIX KOCTEH uepera
BBIJICJIIIOT  €lle [HEBMAaTHYECKHUE KOCTH, B KOTOPBIX IOJIOCTH
3aloJIHEHBl  BO3JAYyXOM s oOnerdeHus  Beca  (JIoOHas,
BEPXHEUENIOCTHAs, HeOHas; Yy MTUIl — TIUIeYeBas, OeapeHHas
TpyO4aThIe).

IIpyn nM3yyeHUM BHYTPEHHErO CTPOEHHs KOCTEH BHUJHO, YTO OHH
MOCTPOEHBl U3  MIOMHO20 KOCMHO20 KOMHAKMHO20 Geujecmea —
substantia ossea compacta u ey6uamoco eewecmesa - substantia ossea
spongiosa.

Komnakmnoe kocmmnoe eewjecmeo pacrnoyiaraercst Ha nepudepuu
KOCTEH, HEITOCPEICTBEHHO MO HaJKOCTHHIICH:




a) B JNIMHHBIX TPYOUYaThIX KOCTSAX OHO HanOOJIee CUIIBbHO Pa3BHUTO B
mmaduzax, a K odnuduzaM KOMIAKTHOE BEIIECTBO IOCTEIICHHO
UCTOHYAeTCs1, 00pa3ysl TOHKUI TTOBEPXHOCTHBIH IJ1acT;

0) B KOPOTKHX KOCTSX OHO pacriojiaraetcsi Ha nepedepuu TOHKUM
CIIoeM;

B) B IUIOCKHUX KOCTSIX KOMITAKTHOE BEIIECTBO 00pa3yeT HAPyX HYIO
Y BHYTPEHHIOIO TJIACTUHKH, COEJMHEHHBIE MePEKIAUNHAMHU.

TI'youamoe xocmnoe eujecmeo:

a) B TpyOYaThIX KOCTSIX CKOHLEHTPHPOBAaHO B Jmupu3ax u
NPUIETAIONINX K HUM y4acTKax nuadusa);

0) B KOPOTKHX KOCTSAX OHO 00pa3yeT BCIO UX TOJIIILY;

B) B IUIOCKMX KOCTSIX Ty0uaToe BEIIECTBO Pa3BUTO Clado,
OTJENbHBIMU OYaraMu, HHOTJIa OTCYTCTBYET COBCEM.

B ryOuaromM KOCTHOM  BEIIECTBE  pa3lIM4yalOT  KOCTHBIC
NepeKIa uHbl, a MEXy HUIMU — IIEeJIeBUIHBIE TPOCTPAHCTBA — KOCTHBIE
IIOJIOCTH, B KOTOPBIX PACIoaraeTcs — KpaCHbIM KOCTHBINA MO3T.

['yOuaroe nmocTpoeHue Kocteil o0ecrneunBacT:

1)MakcuMasIbHYIO IPOYHOCTH ITPU HAUMEHBIIIEM BECe;

2)10CTaTOYHYI0 KOCTHYIO MOBEPXHOCTH ISl 3aKPEIUICHUST CBSI30K
Y MBIIIIIL.

Haokocmuuya — pPeriostum — TOKpBIBAaeT KOCTh CHAapYXH, 3a
UCKITIOUYCHHEM CYCTaBHBIX TOBEPXHOCTEN U B HEH pa3IMyaroT JBa CIOS:

1)moBepXHOCTHBIH — HUOPO3HBIH,

2) BHYTPEHHUH — KOMOHaJIbHBIH.

Dubposuviti  cloU  HAOKOCMHUYbl  TOCTPOEH U3  IJIOTHOM
COEJMHUTENILHOM TKaHH, COJEPXKUT OOJBIIOE YHMCIO MOBEPXHOCTHBIX
COCYJOB M HEpPBOB, 3a CYET KOTOPBIX KOCTh HMEET CclIabo-po30BYIO
OKpacKy B opranu3me. HaumbGonpmass TonmuHa (GUOPO3HOTO CIIOst
HA/IKOCTHMIIBI BCTPEYAETCS B MECTaX MPUKPEIUIEHUS K KOCTSIM CBSI30K U
MBI,

Kambuanouwiti cnoti maokocmuuysl WMEET HEXHOE CTPOCHUE,
OeneH cocynamu, HO Oorar ocreo0OnacTaMH, 3a CYET KOTOPBIX
OCYIIECTBIISETCS POCT KOCTH B TOJIINHY.

Cocynbl HAagKOCTHMIBI, TPOHUKAs BO BHYTPb KOCTH 4Yepe3
COCYIMCTOE OTBEPCTUE, YIACTBYIOT B KPOBOCHAOKEHUU TaKKe KOCTHOM
TKaHU ¥ KOCTHOTO MO3ra.

KocTHbIf MO3r 3amofHsSeT MOJIOCTH TPyOdaThIX KOCTEH u Yy
B3POCIBIX JKMBOTHBIX HA3bIBACTCS KEJITBIM KOCTHBIM  MO3TOM,



MNpEaACTaBJIAAd 3allaC NMUTATCIIBHBIX BCUICCTB B BUJC )KPIpOBOfI TKauu. B
KOCTAX paCTyleTo Oprann3ma BECb KOCTHBINA MO3T.

Jlenenue ckenrema nHa omoevl

Ckener Ha3eMHBIX JKMBOTHBIX, B TOM YHCIE W JOMAIIHUX
MJIEKOTIMTAIOIINX JIEIUTCS Ha!

1) ocesoit, KOTOPBIIt OOBETUHSCT CKelen 20/106bl, Ulel, MYL08Ud
u xeocma,

2) cKenem KOHeMHOCHmell - 2PYOHOU U MA30601.

Ckener rosioBbl (uepem - Cranium) CIyXHT BMECTHIIHIIEM
TOJIOBHOTO MO3ra, OpPraHoB OOOHSHHUS, 3pEHHS M CiIyXa, a TaKkke
OCTOBOM HOCOBOW M POTOBOW TOJIOCTEH, T.€. BBINOJHIET (PYHKIHIO
OIIOPBI U 3aAIIUTHI, Pa3MELICHHBIX B HEM OpPI'aHOB.

On o6pa3zoBan 6 HemapHbIMH U 13 mapHBIMU IUIACTHMHYATHIMH
KOCTSIMH, KOTOpBIE IIOYTH BCE MPOYHO U HEMOJBMIKHO COEIUHSIIOTCS
Apyr € JOpYrOM IIBaMH, a y B3POCIBIX >KMBOTHBIX — CpacTaroTCs,
o0pa3ys CHHOCTO3BI.

Ckener TroJOBbl MOJApA3JENSETCSs HAa: MO3TOBOM U JIMIIEBOU
OTJENbl, TPAaHULIEH MEXKIy HUMHU CIY)KUT JIMHUS, NPOBEICHHAs B
CeTMEHTAJIbHON IJIOCKOCTH Yepe3 IJIa3HHIbI U Kparo JOOHBIX KOCTEH.
CpaBHUTENIbHAsA BEIMYMHA OTHX JIBYX OTJEJIOB 3aBUCUT. OT BEJIWYHMHBI
TOJIOBHOTO MO3Ta, pa3BUTHUS 3yOOB U KeBaTeJIbHBIX MBIIII], OT BO3pacTa
Y YCIIOBHH JKU3HU )KUBOTHOTO U JAPYTUX (PAKTOPOB.

Tak, y TpaBOSIAHBIX >KMBOTHBIX JIMIIEBOM Yepen pa3BUT CHIIBHEE,
4eM Yy JpYI'MX >KMBOTHBIX. Y B3pOCIOW CBHUHBM MO3TOBOM uepen
Kaxercss OoJibllle M3-32 OOLIMPHBIX Ma3yX B JIOOHBIX, TEMEHHBIX W
3aTpI0YHBIX KOCcTAX. Y KPC dopmy yepena cuibHO U3MEHSIOT pora.

Mo3sroBoii 4epen (neurocranium) — o0Opa3oBaH HEMapHBIMHU
(3aTBUIOYHOM, KIMHOBUIHOW, MEKTEMEHHOMW, PEIIeTYaTOl) U NapHBIMH
(TEeMEHHBIMH, BUCOYHBIMH U JIOOHBIMHU) KOCTSIMH, KOTOPBIE ()OPMUPYIOT
YEPENHYIO MOJIOCTh JUIS pa3MEIEHUs TOJIOBHOTO MO3ra, a MO3TOMY HX
BHYTpeHHs1s1 (MO3roBast) HOBEPXHOCTH riajkas. Ho B To ’xe BpeMs HeceT
OTIIEYaTKH BCEX HEPOBHOCTEH MO3ra. MO3IOBBIX H3BWIMH — B BUJE
NaJbLEBbIX BJABJIECHUH, O0pO3a MeEXIy W3BWIMHAMH — B BHJE
MO3TOBBIX I'PEOCIIKOB, OTAEIbHBIX YYAaCTKOB MO3ra — B BHJE SIMOK,
COCYZIOB MO3ra W BBIXOJSILMX U3 HETO HEPBOB — B BUJIE€ COCYAUCTBIX U
HEPBHBIX JK€JI000B, KaHAJIOB U OTBEPCTHUH.



JluneBoii wepen (splanchnocranium) — dbopmupyer KOCTHBIN
OCTOB HOCOBO# M pOTOBOI#i moJjiocTeld. Ero o0pasyror napHbie (HOCOBBIE,
BEPXHEUENIOCTHBIE,  pE3lOBble, HEOHBIE, CIIE3HBIE,  CKYJOBBIE,
KPBUIOBHIHBIC, HOCOBbIC PAKOBHMHBI, HW)KHUE YEIIOCTH) W HEIapHbIC
KOCTU (COIIHMK, TMOABSI3bIYHAS U XOOOTKOBask KOCTh y cBUHeM). Jlis
TOTO, YTOOBI IPABUIIHLHO OTIPENIEIIUThH PACHOIOKEHNE KOCTEH Ha Yeperie,
ClIeqyeT YSACHUTb, 4YTO Ha TOJIOBE pAacCMAaTPUBAIOT CJEAYIOLIME
HaIpaBJICHUS:

1) opanbHOE — B CTOPOHY pTa HJIH Ha3aJbHOE — B CTOPOHY HOCA.

2) abopaiibHOE — B MPOTUBOIIOJIOKHYIO CTOPOHY, T.€. B CTOPOHY

LIEH.

3amoinounan xocmy — 0S oOccipitale — HemapHas, JIeXKHT B
3aTBIJIOYHON O0JIACTH Yeperna U XapaKTepu3yeTcss HaJIM4ueM OOJIbIIOro
3aTBUIOYHOIO OTBEPCTUSA, 4Yepe3 KOTOpO€ II03BOHOYHBIM  KaHaj
cooOmIaeTcsi ¢ YepenHoi MoNoCThi0. B 3aThIIOYHON KOCTH pa3ivyaroT:
Teso, OOKOBBIE YAaCTH U YEIIYIO.

Teno 3amwuinounoti Kocmu, PacloaraeTcsi BEHTPAIBHO OT
OO0JIBIIIOTO 3aTBUIOYHOTO OTBEPCTUS M HA3aJIbHO CPacTaeTcs C TeJOM
KJIMHOBUJHOM KOCTH.

Teno 3aTBUIOYHOM KOCTH 0Opa3yeT MenualibHbIe Kpasi PBaHbBIX
OTBEPCTHH, Yepe3 KOTOpBIE NMPOXOJAT COCYZAbl B UEPENHYIO MOJIOCTh, a
U3 HEE BBIXOJAT HEPBBI.

boxosvlie wacmu — mpencTaBiIeHbl MBIIIEIKAMH U SIPEMHBIMU
OTPOCTKAaMH. 3ambliounbie MbluyeaKu — PacHojiaralTcs 1o obe
CTOPOHBI OOJIBIIOTO 3aTHUIOYHOTO OTBEPCTHS U CITYXKAT JUIsl COUICHEHHS
C aTjaHToOM npu oOpa30BaHUHM 3aTHUIOYHO — ATJIAHTHOIO CYyCTaBa.
AHpemnvle ompocmku — JEXKaT JAaTepalbHO OT MBILIEIKOB U K HUM
MPUKPEIUIAIOTCA MBILIIBI, HAyMME K mee. MexXay MbIenkaMu U
APEMHBIMH OTPOCTKAMH HAXOJIUTCS TOJBS3BIYHOE OTBEPCTHE, 4YEpE3
koTtopoe BeixoauT Xl mapa 4epenHOMO3roBBIX HEPBOB (HOABS3BIYHBIH
HEPB).

Yewysi 3amvli04HOU KOCMU — BO3BBIIIAETCS JOPCAJIbHO HaJ
OONbLIMM  3aTBUIOYHBIM  OTBEPCTMEM U OOKOBBIMH  YacTSAMHU.
JopcanbHblil Kpail yerryn oopasyeT 3aTbUIOUHBIN I'peOeHb.

Knunosuonasa xocms — 0S sphenoidale — nexur B ocHOBaHHE
yepena, Ha3ajabHO OT TeJla 3aTbUIOYHOM KOCTU. B KIMHOBHMIHOW KOCTH
pa3IUyaloT: TENO, JBE Mapbl KPbUIbEB (TJIa3HUYHBIE W BHCOYHBIC) U
IIapHbIE KPBIJIOBUIHBIE OTPOCTKH.



Pewemuaman xocmos — 0s ethmoidale — nenapnas, nexur B
3alHEM OTJeNie HOCOBOW IOJOCTH, MEXIy JOOHOW W KIMHOBUIHOU
KOCTSIMH, OTIEISET YEPEIHYIO MI0JIOCTh OT HOCOBOM.

Temennana kocmp — napHasi IUIACTUHYATAs KOCTh — OS parietale
BKJIMHUBAETCS MEX]y Yellyel 3aThIIOYHON KOCTH, TIOOHOW U BUCOYHOU
KocTsiMH. HapyxHast €€ MOBEpXHOCTb ydacTBYeT B (HOPMHUPOBAHUU
BUCOYHOW sIMKU. Ha MO3roBoil €€ MOBEPXHOCTH 3aMETHBI MaJIbLEBBIC
BJIABJICHU S, MO3TOBBIE TPEOHU M COCYTUCTBIE Kenoda.

Bucounasa xocmws — 0S temporale, mapHas, JeKUT B BHCOYHOMN
00JIaCTH U COCTOUT M3 YEIIyH U KAMEHUCTOU KOCTH.

Yewys 6ucoyHou Kocmu — BMECTE ¢ TEMEHHOH KOCThIO 00Opasyer
BHCOYHYIO SIMKY.

Kamenucmas xocmv  CIy)KUT BMECTWIHLIEM CPEIHETO H
BHYTPEHHETO0 yXa. Y JIomlaaiM OHa BCTpe4aercs B BUIC
CaMOCTOSTEJIBHOM KOCTH, B TO BpeMs, KaK y JPYIrUX >KUBOTHBIX OHa
cpacraercs € Yelryel BUCOYHOU KOCTH.

Jloonaa kocms — 0s frontale, nmapHas mMequanbHO TPAHUYHT C
OJIHOMMEHHOW JPYroy CTOPOHBI, KayJadbHO — C TEMEHHOH KOCTBIO,
Ha3aJIbHO — C HOCOBOW M CII€3HOM KOCTSIMH, JIATEPO-BEHTPAIBHO — C
HEOHOM, KIMHOBUIHOW UM BHCOYHOW, a MEIUO-BEHTPAIBHO — C
pelIeT4aTon KOCThIO.

JloGHast KOCTb MMeEeT Ma3zyXy, KOTopas cooOLIaeTcsi ¢ HOCOBOIi
nosiocteo. JIOOHBIE Ta3yxu JIEBOW M NPaBOl CTOPOHBI pa3JiesieHbI
MpOJIONILHOM  meperopoakoi. Ha  noOHOHOCOBOW — MOBEPXHOCTH
OTKpPBIBACTCS HAATTIA3HUYHOE OTBEPCTHUE.

Juuesoii uepen

Hocosbte kocmu — 0S nasale, napusie, 00pa3yrOT KphIIIly HOCOBOI
MOJIOCTH, MEIUAIBHO OHA TPAHUYUT C OJHOUMEHHOW KOCTBIO IPYrou
CTOPOHBI, a JJaTEPaJIbHO — C BEPXHEUEIIOCTHOM U pe3uoBoit. Ilepeanuit
IJJACTUHYATBIM KOHELl HOCOBOM KOCTH OTAEJIIEH OT PEe3LO0BOM KOCTH
TPEYroabHOM HOCOYEIIIOCTHOU BBIPE3KOM.

Hocosble paxosunst — CcONChae, mapHble, TOpCalbHBIC W
BEHTPAJILHBIE PACHOJAralOTCsd Ha JaTEpPaJbHOM CTEHKE HOCOBOU
noJioctd. JlopcasibHass pakOBUHA TMPUKPEIUIAIOTCS K JOPCAIBHOMY
PaKOBMHHOMY TPeOHIO Ha HOCOBOW KOCTH M K pEIIeTYaTOl KOCTH, a
BEHTPAJIbHAs PAKOBHHA TOJIBKO Ha BEPXHEYENOCTHON KOCTH. PakoBUHBI
MOCTPOEHBI U3 TOHKUX IOPUCTBIX KOCTHBIX IUIACTUHOK, CBEPHYTBHIX B



TPYOOUKH W CITY’KaT ISl MOAJEPIKAHUS CKIAIO0K CIM3UCTOW 000JOUKH
HOCOBOM IIOJIOCTH.

Pe3yosasn kocmo unu mexncuentocmuas — 0S iNCiSivum — napHas,
JISXKUT CIEpeau BEpXHEdeIroCcTHOM. Ha Hell pa3nuuaror: Teno, HOCOBOM
U HeOHbIM oTpocTku. Tero umMeeT 3yOHOW Kpail C JIyHOUKaMH st
pe3LoBBIX 3y00B. Hocosotll ompocmok HanpaBiseTcs K HOCOBOW KOCTH
BJIOJIb NEPEAHET0 Kpas BEPXHEW YEIIOCTH U OIPaHMYMBAET BXOJ B
HOCOBYIO  MOJOCTb. HebHblii  ompocmok  OTXOOUT OT  Tena
BEPXHEYEIIOCTHON KOCTU MEAMAIBHO M COEIUHSETCS MO CEpeAMHHOMN
JUHUU C OJHOMMEHHBIM OTPOCTKOM JPYIOHM CTOPOHBI, a K3aAH — C
TOPU3OHTAIBHOW TJIACTUHKOW HEOHOW KOCTH, a CIepeau — ¢ HEOHBIM
OTPOCTKOM  PE3IOBOM  KOCTH, y4acTBYs, TakuM oOpa3oM B
(dbopMuUpOBaHUM KOCTHOTO Heba, OTIEISIONIET0 POTOBYIO MOJIOCTH OT
HOCOBOM.

Bepxneuenwocmnan xkocms — maxilla — mapnas, ydactByer B
o0Opa3oBaHuM OOKOBOM CTEHKH HOCOBOM M JI0PCalbHOM CTEHKU POTOBOM
MOJIOCTH, W TPAHUYUT C PE3LOBOM, HOCOBOM, CIE3HOM, CKYJIOBOW,
HEOHOM, COIHMKOM M BEHTpaJbHON pakoBUHOW. Ha Hell pasmuyaror:
TEJI0 C aJbBEOJSIPHBIM (JYHOYKOBBIM) KpaeM, HEOHBIH OTPOCTOK |
HOCOBYIO TUIACTUHKY.

Anveeonsapuulii WM 3YOHOU Kpail HECeT 3YOHbIE JYHOUKH, W3
KOTOPBIX OJHA — JUIsl KJIbIKA M IIECTh (CeMb) — JJIsi KOPCHHBIX 3YOOB.
JIyHOUKH OTHENSI0TCS ApYr OT Apyra neperopoakamu. Ha nHe 3yOHBIX
JYHOUEK 3aMETHBl OTBEPCTHUS, Yepe3 KOTOpble MPOXOJAT K 3yOy
KPOBEHOCHBIE COCY/Ibl U HEPBBI.

HocoBas miacTuHKa OTXOAWT OT Tejla BEPXHEUETIOCTHON KOCTH K
HOCOBOM JOpCalbHO, KayJadbHO OHA COECAMHSECTCS CO CIE3HOH U
CKYJOBOH KOCTSMHU M, TaKuM 00pazoM, (opMHpYeT OOKOBYIO CTEHKY
HOCOBOM IIOJIOCTH.

Heonas kocmo — 0S palatinum, mapnas, pacnojaraetcs MEXIy
KIIMHOBUJHOM W BEpPXHEYENIOCTHON KocTsmMu. Ha HeOHOU KocTh
pa3MyaloT JBE IUJIACTUHKHU. TOPU3OHTAJIBHYI0 U BEPTUKAIBHYIO.
Topusonmanvras MM HeOHAs TUIACTUHKA YYacTBYET B (DOPMUPOBAHHUU
KayJaJbHOM 4acTH KOCTHOro He0a, Ha3aJbHO COEAMHSSACH C HEOHBIM
OTPOCTKOM BEpPXHEH YeliocTH, a KayJaJbHO oOpa3zyeT Kpail XOaHsI.
Bepmukanvnas wnM Hocoéas TIAcTUHKAa oO0Opa3yeT 3aaHuil Kpaii
JIaT€paJIbHOW CTOPOHBI CTEHKHW HOCOBOM IOJIOCTH, & CBOEW MEIUAIBHOMN
MOBEPXHOCTHIO OTPAaHUYMBACT X0aHy cOOKy. BepTukaibHas MiacTHHKA
KayJaJIbHO COEIUHAETCS C KPBLJIOBBIM OTPOCTKOM KJIMHOBUIHON KOCTH,



a KpaHMaJIbHO — C BEPXHEUEIIOCTHOM KOCTBIO, SIBISAACH TAKUM 00pa3oM
YaCThIO CTEHKU KJIMHOHEOHOM! SIMKH.

Cnesnas xocmw — 0S lacrimalis, mapHas popMupyer Ha3aabHYIO
CTEHKY IJIa3HMIIbI, pacroiarasicb Mexay JOOHOH, BEpXHEUETIOCTHON U
CKYJIOBOU KOCTSAMM.

Ckynoesasn kocms — 0S Zygomaticum, napHasi, o0pa3yer nepeaHuit
KOHEIl CKYJOBOH IyrM M 4YacTUYHO opOuTy. Takxke Kak Ha CIe3HOU
KOCTH, Ha HAapy)XHOH IIOBEPXHOCTH CKYJIOBOHM KOCTH pPa3jMyarorT
JMLIEBYI0 M TJA3HUYHYIO YacTH, Pa3[eleHHble OpOUTAIBHBIM KpacM.
Ha3zanbHO CKynoBas KOCTb COCIMHAETCS C BEPXHEH YEIIOCTHIO,
KayJaJIbHO — CO CKYJOBBIM OTPOCTKOM BHCOYHOW KOCTH, MEAMAJIBHO —
CO CIIE3HOW KOCTBIO U JIOPCAIBHO — CO CKYJIOBBIM OTPOCTKOM JIOOHOM
KOCTH (y TPaBOSIJHBIX).

Kpovinosuonas xocms — 0S pterygoidea — mpencraBiisieT coOoi
OUYEHb TOHKYIO IUIACTUHKY, HAJETAIOLIyI0 HA3aJbHO M MEJUAIBHO Ha
KPBUIOBOI OTPOCTOK KJIMHOBUIHON KOCTH, Y4acTBYEeT B 0Opa3oBaHUU
OOKOBOW CTEHKHM XOaH. BeHTpanbHas 4acTh KOCTHU BBICTYNAeT B BHJIE
KpIOUKa, 4epe3 KOTOpbIH mepeOpachiBaeTcss CyXOXKHIIME HaIpsiraTelis
HEOHOM 3aHaBECKH.

Cowthux — VOMeEr — HemapHas KOCTb, KOTOpas MPOUCXOJIUT W3
JIByX 3a4aTKOB, Paclojaraercs B CpeHEN CaruTTaJIbHOM IJIOCKOCTH Ha
JIOpCaTbHON MOBEPXHOCTH KOCTHOTO He0a, pas3zienss XO0aHbl Ha MPaBYIO
U JIEBYIO MOJIOBUHBL B 1e5om, KocTh JUIMHHAS, y3Kas, cxaras ¢ OOKOB.
Ha xkaynanbHOM KOHIE COIIHMKA OTXOAST KpbUIbs COLIHUKA,
HaJIETAIOLIME C BEHTPAJIbHOM IIOBEPXHOCTHM HA TEJNO KIMHOBUAHOMN
KOCTH.

Huorcnan uemocms — mandibulle, cocrour w3  nByx
HWKHEUETIOCTHBIX KOCTeW. Ha kakIol KOCTM pasinuyaroT. Teno U
YEJIIOCTHYIO BETBb. €710 HudiCHell 4eniocmu COCTOUT U3 pPe3L0BOM U
KOpEHHOH uyacTed. Pe3lnoBas uyacTb MMEET BHYTPEHHIOK BOTHYTYIO
SA3BIYHYIO IOBEPXHOCTh U HAPYKHYIO BBITYKIIYIO T'YOHYIO TOBEPXHOCTb.
OOe mOBEPXHOCTH CXOAATCS B 3YOHOM Kpae, TIJe MOMEIIAITCs
aJIbBEOJIBI JJISI PE3LOBBIX 3yO0OB, K33aaU OT KOTOPBIX — JYHOUKH JJIs
KIbIKOB. KopeHHass uyacTh mmeeT Ha 3yOHOM Kpae — JIYHOUKH JJIst
KOPEHHBIX 3y00B.

3agHuii Kpall 4emoCTHOM BETBUM 00pasyeT C HIDKHUM Kpaem
KOPEHHONM 4YacTW 3aKpYyIVIEHHBI YEIIOCTHOM yroia. A Mex1y
KOPEHHBIMU 4YacTSAMM HMJKHEH YEJIOCTM HAXOJUTCS MEKUYEIIOCTHOE
IIPOCTPAHCTBO, 3aII0JHEHHOE SI3bIKOM.



Iloovazviunas kocms — 0S hyoideum — HenapHasi, cBoeoOpa3HOM
(bopMBI, TPUKPEIISeTCs K BHCOYHBIM KOCTSM, pPAacIojarasich MExay
BETBSIMU HWXKHEH democtd. Ha camol NOABA3BIYHOW  KOCTH
3aKPEIISIOTCS MBILIIBI SA3bIKa, [NIOTKU U XPSILU TOPTaHH.

Xobomkosas kocms — 0S rostale, HemapHasi, MOCTOSIHHAS YacTb
CKeJleTa 4Yepena TOJbKO y CBUHbU. OHa JIEKUT Ha Tejlax pe3LOBBIX
KOCTE M CIY)KUT OCTOBOM phLIbIIa. XOOOTHAs KOCTb HEMPABUIBLHOMN
nUpaMuIaIbHON (POPMBI, MepeaHssl MOBEPXHOCTh KOTOPOM IIOCKaf,
YeThIpEXyrojibHasi, a 3aJHAA — Yy3Kas, keiaoOoBarasi, B HEH CXOAATCA
KOCO IIOCTaBJIEHHBIE IIpaBasi U JIeBasl BOTHYThIE NMOBEPXHOCTH. M3penka
X000THast KOCTb BCTPEYAETCSl y KPYMHOI'O POraToro CKoTa B HOCOBOM
3epKajiblie, MPEACTaBAsl OKOCTEHEBIIYIO YacTh IEPEJHEr0 KOHIA
HOCOBOM IEPETOPOAKHU.

Ckenem weu, mynoguwa u xeocma 00pa30BaH KOCTHBIMU
CerMEHTaMH, KOTOpble HauboJiee MOIHO BBIPAXKEHBI B TPYIHOM OTIEINe
U COCTOSIT M3 no3eonka — Vertebra, napwr pebep — costae u ceemenma
2pyOHOU Kocmu, 00paszys noJIHblLI KOocmHblil ceemenm. 1103BOHKH,
COCJIMHEHHBIC MEXKTy CO00i, 00pa3yIOT nos3sonounsiti cmoab - columna
vertebralis, xoropelii mOApa3mENAIOT HA  wieliHbll, 2PYOHOU,
NOSACHUYHBIU, KPecmyoguvlll U X60CMOBol omoenvl. B  1meidHOM,
MOSICHUYHOM M KPECTLOBOM OTAENax CKeilera pedpa CHIIBHO
pEAYLIMPOBaHbl, @ B XBOCTOBOM OTJAEJIE€ PEIYKLHUHU IOABEPIIUCH U
MIO3BOHKH, OT KOTOPBIX OCTAJIUCh OJHHU TEIA.

Bce mNO3BOHKM CXOIHBI IO CTPOEHHMIO, HO BMECTE C TEM
OTJIMYAIOTCSI B 3aBUCUMOCTU OT CBOETO IOJIOKEHUS B TOM WJIM JIPYrOM
OTJeNie TIO3BOHOYHOTO CTO0J0a, TaK KaK KaXKAbli M3 HUX UMEET CBOHU
(byHKIMOHATBHBIE 0COOEHHOCTH. UeM OJimKe pacrosiokKeHbl MO3BOHKU
Ipyr K JApyry, TeM OoJipllleé B HHUX CXOJCTBa, JaXe €CIH OHHU
NpUHAUIeKAT pa3HbIM oTAenaM (7 MICHHBIA W TEepBBIA TPyIHOW) U
HAao0OpOT, YeM Jajblle MO3BOHKH JAPYT OT Jpyra, TeM OoJibllle B HUX
pa3nuuuii, Jake eciaM OHW MPUHAUICKAT OJHOMY OTHeny, (MepBbId U
CebMOI1 IIelHBIE, IEPBBIA M MOCICAHUHN IPYyIHBIC).

[To3BoHok - vertebra s.spongylus oTHOCUTCS K KOPOTKUM
CUMMETPUYHBIM KOCTSAM. Ka)k[plil O3BOHOK COCTOUT U3 TEJIA, yXKKU U
OTPOCTKOB: TMAapHBIX CYCTAaBHBIX, MOTEPEYHbIX (MM IONEPEYHO-
peOEpHBIX), COCLEBUAHBIX M HENAPHOTO OCTHCTOTO. 7en0 no3eonka -
corpus vertebrae - sBusercss OCHOBHOW W HauboJjiee NOCTOSHHOM
COCTaBHOMW 4YacThIO TPEXTPAHHOM NMPU3MaTHUECKO (hOpMBI, ecu Ha ero
BEHTPAJIbHOI NOBEPXHOCTH BBICTYIIACT 8eHMPAIbHbIIL cpebeHsb - Crista



ventralis. ITpu oTcyrcTBHM TpeOHSI TENO MO3BOHKA IMIIMHIPUYECKOE.
Ha mepenHeM KOHIE Tella HAXOIUTCS 2008Ka no3eonka (Oonee win
MeHee BhIpakeHHas1) - caput vertebrae, a Ha mpoTUBOMOIOKHOM KOHIIE
- amka noseonka - fossa vertebrae. JInuHa Tenx MO3BOHKOB B pa3HBIX
OTJeNIaX MO3BOHOYHOTO CTOJ0Aa HEOJMHAKOBAs y Pa3HbIX JKUBOTHBIX.
JlopcalbHO OT Tena TIO3BOHKA JIEKUT OYHCKAd NO380HKA - arcus
vertebrae. Mexny nyKKoil U TEJIOM JISKHUT NO360HOUHOE OMEEPCMUE -
foramen vertebrae, COBOKymHOCTH  KOTOpPBIX, (OpPMHUpYET B
[MO3BOHOYHOM CTON0Ee nozsonounuii xanan - canalis vertebralis, B
KOTOPOM TIOMEIIAETCS CIUHHOM MO3T.

W3 couHHOTO MoO3ra BBIXOAST HEPBB, a B HEr0 BXOJIAT
KPOBEHOCHBIC COCYIIbI, Uil TPOXOKICHUS KOTOPBIX UMEIOTCS MapHbIC
MeHCNO360HOUHDLE omeepcmus. [Tocnegnue bopmupyroTcs
ME3KITO3BOHOYHBIMHU BBbIpE3KaMuU CMEXHBIX ITO3BOHKOB,
pacrioyiararoiiecs: y OCHoBaHus JyKKu. KaynanbHble BBIPE3KH 0oJjice
riyookue. J[yis COWICHeHUs MO3BOHKOB JIPYT C JAPYIOM CYIIECTBYIOT
MapHBIE CYyCmagHvle OMpPOCMKU - KPAHUAIbHbIE U KayodjibHble.
CuiibHEe pPa3BUTHI CYCTaBHBIC OTPOCTKH B TEX IMO3BOHKAX, MEXIY
KOTOPBIMH  BBIPAXCHA TOJBWKHOCTh. TaMm, TJe TOJIBHUKHOCTD
orpanuyeHa (TPyIHOHW OT/EN) HA JYKKaX MO3BOHKOB UMCIOTCS JIHIIb
cycraBHble (haceTku. [lapHblii nonepeunviti ompocmox CIYKUAT s
npuKperuieHus: pebpa, a Tam rne pedpa OTCYTCTBYIOT, 3a4aTKd HMX
CpacTaloTCsi C TOTEPEUYHBIMA  OTPOCTKAMH,  BCJICJCTBHE  YEro
dbopmMupyrorcs nonepeuHo-pebepHbie ompocmxu. Henapuerit
ocmucmulii. OMpPOCMOK OTXOJHUT JIOPCATbHO W3 JY)KKH TO3BOHKA.
[TapHbie cocyesudnvie ompocmku JeKaT JTUOO Ha TONEPEYHBIX
oTpocTKax (Ha TPYAHBIX TO3BOHKAaX), JHOO Ha CYCTaBHBIX OTPOCTKAax
(Ha KpaHUAIBHBIX - B TMOSICHUYHOM OTHEJe M Ha KayJalbHbIX - B
IICHHOM).

Ileiinblii 0TAE] CKeJeTa - BBIMOJHSET POJIb MOIIHOTO THOKOTO
pblyara, Ha TIepeIHEM KOHIIE KOTOPOTO HAaXOJHUTCS TOJIOBA JKUBOTHOTO.
HecMmoTpss Ha 3HauuTenbHbIC KOJICOAHWS B JIIMHE IICH Yy Pa3HBIX
JKUBOTHBIX, welnbix no3eonkog - Vertebra cervicale - 7. Haubonee
cxoxu 3,45 m 6 mo3BoHKH. OHU MACCHBHBI. UMEIOT JBYBETBHUCTHIC
MOTIEPEYHO-PEeOCPHBIE OTPOCTKH C TIONEPEYHBIMH OTBEPCTHSIMU B X
OCHOBAHHUH, HEOOJIBIIINE OCTUCTBIE OTPOCTKU HAIPABJICHBI KPAaHHAIBHO.
Kpome Toro, 3TH MO3BOHKH Y )KUBOTHBIX C JUIMHHOM IlIeCH BBITSHYTHI B
JUIMHY W UMCIOT SIPKO BBIPAKCHHBIC TOJIOBKU U SIMKH. Y >KMBOTHBIX C



KOpOTKOW 11eeii (CBHHBSI) OHU YKOPOYEHBI, a TOJOBKA H SIMKH
MTO3BOHKOB TUIOCKHE.

Iepsvuii  wetinviti nozeéonox amaaum -atlas - obecrneuynBaer
OO0JIBIIYIO MOJABMKHOCTH TOJIOBBL VIMeeT BHJ KOJIbIIa, €ro MOTEepPEUHO-
peOGepHbIe OTPOCTKH 00pa3ytoT Kpbulibsa. OCTUCTBI OTPOCTOK 3aMEIICH
oopcanvhbim 6y2opkom. CO CTOPOHBI MO3BOHOYHOTO OTBEPCTHS TyXKKa
HeceT (aceTky Ui 3yOOBHIHOTO OTPOCTKa »smucTpodes, a ¢
BEHTPAIBHON CTOPOHBI - 8eHmMpanvubili Oyeopok. s coeauHeHUus ¢
MBIIIENIKAMU 3aTBUIOYHOM KOCTH HUMEIOTCS CYCmasHbvle sIMKU, a Ha
KayJadbHOM KOHIE - KayOalbHble CYCMASHble NOGEPXHOCMU - IS
coeuHeHuss co 27"  mIeHHBIM MO3BOHKOM. Ha  BeHTpaibHON
MIOBEPXHOCTU KPBUIBEB - Kpbliogble Amku. IlepeaHuit KoHel| KpbuLia
NIPOHU3BIBACT KPbLIOBOEe oOmeepcmue, BEAyllee B KPBUIOBYIO SIMKY.
Kpbu1oBO€ OTBEpCTHE COEOMHSAETCS KEIOOKOM C MeHCHO360HOUHbIM
omeepcmuem, a TIOCIIEHEE - C TO3BOHOYHBIM KaHAJIOM.

Bmopoii weiinviii nozeonox - axis - (ocesoii, snucmpodpeit) -
XapakTepu3yercs  3y008uonbiM  ompocmkom — (BMECTO — TOJIOBKH),
OCTHCTBIM OTPOCTKOM B BHUJE cpeOHs, claObiMu (HE BETBSILMMHMCS)
MOTIEPEYHO-PEeOEPHBIMU OTPOCTKAMH C TOIMEPEYHBIMU OTBEPCTUSMH B
OCHOBaHMHU. Bmepeau  momepeyHOro  OTPOCTKA  OTKPBIBAETCS
MEXIIO3BOHOYHOE OTBepcTHe. MOIHbIe KpaHUAIbHBIE CyCTaBHbBIE
OTPOCTKH pacroyiaratorcsi ¢ 00KoB OT 3yOOBH/IHOTO.

7-01l wielinblli NO360HOK - UMEET Mapy peOepHbIX (aceTok - Ha
KayJaJIbHOM KOHIIE Tella, OTPOCTOK IONEpPEUHbIi He BETBHUTCS, B €TI0
OCHOBaHHWU OTCYTCTBYET IIONEPEYHOE OTBEPCTHE, CaMbIii MOLIHBII
OCTHUCTBIN OTPOCTOK.

I'pyaHoii oT/1es1 ckesieTa COCTOMT U3. 2PYOHBIX NO3BOHKOS, pebep
U 2pyonoll Kocmu, KOTOpble BMecTe (OPMHUPYIOT TPYAHYIO KIETKY.

I'pyonvie noszsonxu - vertebre thoracalis - xapakrepu3syrorcs:

1) nByms mnapamm (aceTok I TOJOBOK pedep Ha Tenax
MIO3BOHKOB - y TOJIOBKH U SIMKH,

2) HE3HAYUTENFHBIMH pa3MepaMy MOMEPEYHBIX OTPOCTKOB,
CHa0>KeHHBIX (paceTkamu Juis peOepHBIX OyTOpPKOB,;

3) pacmoyioKEeHUEM COCLIEBUIHBIX OTPOCTKOB Ha MOTEPEYHBIX;

4) OTCYTCTBHEM pa3BUTHIX CYCTaBHBIX OTPOCTKOB, KOTOpBIC
3aMeHeHbI (haceTKaMH, UCKJII0Yasi IepBble 2 U NOCIeHUE TO3BOHKH;

5) KaymanbHBIM HaKJIIOHOM OCTUCTBIX OTPOCTKOB, KOTOpBIC
KayJlalbHO TOHMXalTCs. [l03BOHOK ¢ BEPTUKAIBHO  CTOSIIUM



OCTHCTBIM OTPOCTKOM Ha3bIBaeTcs auadparMaibHbIM. YUCIIO TPYIHBIX
MO3BOHKOB Konebiercs ot 13 mo 18.

Pebpo - costa - coCTOUT M3 WM30THYTOTO KOCHMHO20 pebpa - 0S
costale u pedepHoro xpsma. Yucino map pedep COOTBETCTBYET YHCITY
IpYIHBIX MMO3BOHKOB. Ha TMO3BOHOYHOM KOHIE pebpa pasiaHyaroT:
207108Ky pebpa U 6y20pok pebpa, OTACNEHHBIH welikou. Ha ronoBke 2
BBIMYKJIbIe (DAaCeTKH, pas3fesieHHbIE MKeTOoOKOM /Il COWICHEHHS C
TenamMu  2°° CMEXKHBIX MM03BOHKOB. (acerka Oyropka oOpalieHa
MeIUalibHO, a TOJIOBKA M LIeHKa HalpaBJIeHbl KPaHUAIBHO OT Oyropka.
[Tozagum Oyropka Ha TPOKCHMAIbHOW YacTH Tela Oojiee WU MEHee
OUepYeH Y20/ pebpa ¢ MEPOXOBATOCTHIO VIS MPHUKpEIUIeHus Mpiiil. Ha
Tese pedpa ¢ MeIUaTbHONW CTOPOHBI MPOXOIUT COCYOUCHbLL JHCelob, A C
JaTepaJbHOW CTOPOHBI - MBIIIEUHBIH kenoO. [limHa M mmpuHa
YBEIMYMBAIOTCS B Kay[daJbHOM HampaBleHUU 10 7-8 pebpa, 3aTem
cHoBa yObiBatoT. Camoe mpsiMoe M KOpOTKoe - mepBoe pedpo. [lepsbie
7-8 map pebGep COeAMHSIOTCS C TPYIHONW KOCThIO PeOSPHBIMU XPSIIaMHU
U Ha3bIBAIOTCSl  CMEPHANbHbIMU  UAU  ucmuunvimMu. Pebpa, He
COEIMHSIONINECS HEMOCPEICTBEHHO C TPYAUHOM, odcHbimu. PebepHuvle
XpAawju BEHTPAIbHO MCTOHYAIOTCS, HAKJIAABIBAIOTCS JAPYT Ha JApyra H,
BMECTE C MOCJEIHUM TPYIHBIM ITO3BOHKOM, 00pa3yroT pebepHyio dyey.
WHorna BecTpevarotes pedpa gucayue, KOTOpble TPUKPETUISIOTCS TOIBKO
K [TO3BOHKAM, a BEHTPAJIbHO KOHIIBI - B MBIl OPIOIIHOTO Mpecca.

I'pyonas xocms - Sternum - oOpa3zyeT BEHTPAJIbHYIO CTEHKY
IpYIHON KIJIETKH, COEIUHSS BEHTPAJbHbIE KOHIIBI T'PYAMHHBIX pedep.
OHa COCTOUT U3 PYKOSTKH, T€JIa U MEYEBUIHOTO OTPOCTKA. PyKkosmKoul
Ha3bIBAETCS YacCTh I'PYAHOM KOCTH, JieKalllas BIEPEIH MPUKPEIUICHUS
BTOpO#l mapel pedep. Teno epyoHoll kKocmu COCTOUT U3 5-7 MapHBIX
KYCKOB, COEIMHEHHBIX B 3aBHCHMOCTH OT BO3pacTa >KHBOTHOTO MU
XPSIIOM, UM KOCTHOU TKaHBIO. Meyueguonsiti ompocmox JEeXKUT 103301
NocieHe mapbl TpyAMHHBIX pEOEp, CyXKMBaeTcs KayJalbHO U
OKaHUYUBACTCS MeUEBUOHBIM XPAUOM.

I'pyonas knemxa - thorax - obpasoBaHa rpyJHBIMH MTO3BOHKAMH,
peOpamMu M TpyaHOH KOCThIO. B 1eJlOM OHa HAamOMMHAET KOHYC C
YCEUEHHOM BEPLIMHOM M KOCO Cpe3aHHbIM OCHoBaHHeM. OCHOBaHHE
KOHyCa MpPEJCTaBIsSET BBIXOJ U3 TPYAHOH KIETKH, OH OTpaHUYeH
MOCIIEIHUM TPYJHBIM IO3BOHKOM, peOepHON Ayroil M MedeBHIHBIM
OTPOCTKOM I'PYIHOH KOCTH.

Toscnuunvie nossonxu - vertebrae lumbales xapakrepu3zyrorcs:



1) TUIACTHHYATHIMU MOIITHBIMH MOTIEPEYHO-PEOSCPHBIMU
OTPOCTKaMH;

2) CYyCTaBHBIMH OTPOCTKaMHU;

3) paBHOMEpPHBIM pa3BUTHEM Ha BCEX MO3BOHKAaX OCTHUCTHIX
OTPOCTKOB, HAKJIOHCHHBIX KPAHUAIILHO;

4) MIIOCKUMH TOJIOBKAMHU M SIMKaMHU.

Kpecmyosvie nozéonku - B KONWYeCTBE 3-5 CpOCIUCh B
Kpecmyogyio kocmb - 0S sacrum. Tena ux B KayJaJbHOM HAIIPABICHUU
YMEHBIIIAIOTCSA, OTACISISACH JOPYr OT Jpyra MEKIO03BOHOYHBIMU
KPECTIIOBBIMH OTBEPCTUSMH, KOTOPBHIC OTKPBIBAIOTCSA JOPCATbHO U
BeHTpasbHO. Cpociiuecs: monepedyHo-pedepHble OTPOCTKU 00pa3yioT B
obnactu 1-ro MO3BOHKA - KpblLibs Kpecmyosou Kocmu, a lanee K3aau -
e€ oOoxosvle uwacmu. Ha nmarepalbHONW TIOBEPXHOCTH KpPBHUIHEB
KPECTIIOBOW KOCTH HAXOMATCS VUIKOBUOHbIE CYCMABHblIE NOB8EePXHOCU
JUIL  COWICHEHHWS] C KPBUIbSIMH TIOJB3JOIIHON KOCTH. OCTHCTBIC
OTPOCTKHU KPECTIOBBIX MO3BOHKOB CIMIIUCh B CPEIUHHBINA Kpecmyoabltl
epebenb, CPOPMUPOBAHHBIN CIIMBIIMMKCS CYCTaBHBIMU OTpOCTKaMu (y
KPC), wunu ciuiamch TOJIBKO CBOMMHU OCHOBaHHsiMH (Y JIOIIajH).
[lepennnii BeHTpanbHBI Kpad NEPBOTO KPECTLOBOTO II0O3BOHKA -
HA3b18AEMCS MbICOM.

Xeocmoswie nossonxu - vertebrae caudalis B konmuuectBe 20-23
(cobOaka, cBunbs), 18-20 (KPC, somianap) cOCTaBNISIOT OCHOBY XBOCTA.
OcTuCThIE OTPOCTKM M JYKKH COXPaHWJIMCh TOJIBKO Ha TIEPBBIX
MO3BOHKAX, & Ha OCTAJIbHBIX McYe3u. OT MO3BOHKOB OCTAJIMCh JIUIIIb
OJTHH TeNa, a OT JPYrMX MX YacTed - HeOoJsbiue Oyropku. Ha mepBbix
3-5 mo3BoHkax y cobaku u KPC BcTpewaroTcss reMalibHbIe TYXKKH, B
KaHaJIe KOTOPOH MPOXOUT XBOCTOBAsI apTEpPHs.

Bonpoce! 11 caMOKOHTPOJIA:
Yro Bbl noHMMaeTe moja CUCTEMO opraHoB?
[lepeuncaure pyHKIUY annapara ABUKEHHS U €ro JeJICHHe.
@DyHKINHU CKEJleTa.
HazoBure oO11e 3aKOHOMEPHOCTU CTPOEHUS U HAIPaBJICHUS:
a) OCEBOTrO;
0) nepugepruvIecKoro CKeeTa.
CrpoeHue u TUIIBI KOCTEN.
Oob1ee cTpoeHre MO3BOHKA.
7. OcoOeHHOCTH CTPOCHHS:
a) MICHHBIX MTO3BOHKOB;
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0) TpYIHBIX;

B) MOSICHUYHBIX;

r) KpECTIOBBIX H XBOCTOBBIX II03BOHKOB Yy JIOMAIIIHUX
YKUBOTHBIX.

3anstue Ne 5. Tema: Ilepughepuueckuii ckenem

Heas 3ansiTmii: M3yduTh OCOOEHHOCTH CTPOCHHS IOSICOB H
CBOOOJHOTO OTJENa IPYIAHOM M Ta30BOM KOHEYHOCTH Y Pa3HBIX BHUJOB
C/X )KUBOTHBIX.

MarepuaibHoe o6Gecnedenue: Koctu mosicoB (JlomaTtku U
Ta30BbIE KOCTH) M CBOOOJHBIX KOHEYHOCTEH pa3HBIX BHUAOB C/X
KUBOTHBIX.

IocnenoBareIbHOCTHL U3yYeHUs MaTepuaa: Ilepen usydeHuem
JAHHOM TeMbl MO Y4YEOHMKY M KOHCHEKTY JIGKIHMH CIIEAYeT YSICHUTh
O0COOEHHOCTH CTpPOEHHUS KOCTEH TOSCOB M CBOOOIHBIX OTJIEJIOB
KOHEYHOCTEHN y U3y4acMbIX BUJIOB KUBOTHBIX.

Cxkener rpyanoii koneunoctn — Skeleton membrae thoracica

Jlonamka - scapula — nnactuHyaras KOCTb TPEYroJbHOM (OPMBEL.
Cycmasnoii y2on — UMEET CYCmagHylo 6naouHy — JAJsl COUJICHEHHs C
TOJIOBKOM IUIeYeBOM KOocTU. Ha KpaHManbHOM Kpae CyCTaBHOIO yrua
HaxXonuTcsi Oyeop naonamku. Ha MenuanbHOW MOBEpXHOCTH Oyrpa
MEHblIE WM OOJbLIE BBICTYMAET  KIHOBOBUOHbLIL  OMPOCHOK.
PacmupenHslil Kpail WU oCHOGaHUe N10ONamKU — y KPYIHBIX JKUBOTHBIX
CHAa0>XXE€H MOIIHBIM JIONAMOYHbIM XPAUWOM, COCTABISIOMINNA Y2 JTMHBI
nonatku. Ha yaTepanbHOM MOBEPXHOCTH JIOMATKH OT €€ OCHOBaHUS K
CYCTaBHOMY YIIly HPOXOIUT 2pebHesuoHas J1onamoyHas ocme. Y
HEKOTOPBIX JKMBOTHBIX OHA JUCTAJIBHO 3aKaHYMBAECTCS BBIPOCTOM,
Ha3bIBa€MBIM  axkpomuoxom.  OCTb  pas3liensieT  JIaTepaIbHYIO
MOBEPXHOCTD JIONIATKU Ha 2 SMKH: nepeoniorn — npedoCmuyio U 3a0HI0I0
— 3q0cmHyl0, B KOTOPBIX 3aKpEIUIAETCS OJHOMMEHHble Mblmpl. Ha
MeIMaIbHOM MOBEPXHOCTH JIONIATKU HAXOIUTCS NOOJIONAMOYHAS AMKA —
IUId 3aKpeIUIEHUs OJHOMMEHHOM MbIbl. Camblii y3KHH y4acTOK
JONAaTKu — wierxa Jnonamkuy. JlomaTka JEKHUT KOCO. OCHOBAaHUEM
HallpaBJIEHa JOpCO-KAaylalbHO, CYCTaBHBIM YIJIOM — KpaHHO-
BEHTPAJILHO.



Ilneuesan kocms — 0s brachii, s. humeri —mHHas TpyO4aras
KOCTh XapakTepu3yeTcss HalIWYhMeM Ha MPOKCUMAIbHOM JIH(HU3e
20/108KU, TATEPATBHO W MEIUATBHO OT KOTOPOU BBICTYMAIOT MbllUeUHble
OyeopKu niewegol KOCmu — 1amepanbHulll Uil 00abUL0U, MEeOUATbHbLI
UU MAabI.

Ha  nmucraneHoM  osmuduze  pacmornaraercst — MOMEPEYHO
MIOCTABJICHHBIN — 010K nieuesoli Kocmu, KOTOPBIN )KeT000M JemuTcs Ha
MBIk (OObIINi) — MeauanbHbIi, (MEHBIIMIA) — JaTepaibHbIA, HA
nocieaHeM uMeercs rpedens. [1o 6okaM O6i10ka — HAXOIUTCS CBSA30YHbBIS
OyropKH WJIH SIMKH.

Ha muadwuze unm mene nievesoii xocmu CHUPATBLHO MPOXOAUT
2pebenb 6onbu020 by2opKa.

Kocmu npeonneuvs — 0ssa antebrachii — npencrasnensr 2™
TPYOUYaTHIMHU KOCTSAMU: M3 HUX 0OJiee CUIIBHO pa3BuTa iyuesas — radius,
KOTOpas JISKUT JOPCOMEIUAIILHO, a 1okmesas — ulna — ciabo u JeKUT
natepo-BoJsipHo. OGe KOCTH XOPOLIO Pa3BUTHI Y COOAKU M CBUHBHU, HO Yy
co0aku OHHM COCOUHSIOTCS TMOJBIXKHO, a Y CBHUHBM — CpACTAarOTCH.
[TpokcumanbHblil SNM(HU3 HA3BIBACTCS 20.108KOU 1Y4esol KOCMuU, OH
HECET KeJI0OOBATYI0 CYCTaBHYIO MOBEPXHOCTh — SIMK)Y 2071068KUl — TIOJ
OJIOK TIEYEBOI KOCTH.

Ha nmuctanbHOM smudu3e HAXOAUTCS CYCMABHAS NOBEPXHOCHbL —
JUIL COWICHEHMsI ¢ KOCTSIMH 3amscthsi. JIokmesas kocms — ulna —
TpyOuarass KOCTh, Ha KOTOPOUW BBIJEISIETCS JOKMEBOU OMpOCMOK,
OKaHYMBAIOIIMNCA JoKkmegulM Oyepom. Jlns pasmemieHust Onoka
IUIEYEBOM KOCTH JIOKTEBask KOCTb HMEET HOIYIVHHYIO BbIPEe3KY,
OTPAaHUUYEHHYIO JOPCANBHO KPHOUKOBUOHBIM OMpocmkom. JIOKTeBOn
OTPOCTOK C JaTepaTbHON MOBEPXHOCTU BBIMYKIBIA, C MEAHATBLHOU —
BOTHYTBIN.

Kocmu 3anacmea — 0ssa carpi — npezacrasiensl 27" psgamu
ACCHMETPUYHBIX KOCTEH, BCTABJICHHBIX MEXIY KOCTSMHU IMPEAIIeUbs U
mACThs. B TpokcMMaibHOM psiy — YeThIpe KOCTH, CUET BEIETCS C
MEANALHON CTOPOHBI. JIyuesds KOCMb 3anscmbs, NPOMENCYMOUHAs,
JIOKmesasi Kocmb 3ansicmes u 0obasoynas. B nuctanbHOM psany 3-4
KocTH: 0S carpale primum, secundum, tertium, quartum et quintum.

Kocmu nacmepa — 0SSa metacarpia — juiMHHBIC, TpyO4aThie Ha
MPOKCUMAIILHOM J3mudu3e 00pa3yloT CycmasHyio no8epxHoCms TOJ
KOCTH 3aIlACThd, 4 HA JUCTATHHOM SMUGU3E — 00K JUIS COUICHEHUS C
nepBoil (anaHroi.



Kocmu nanwvyes — 0ssa digitorum — coctosT u3 Tpex QanaHr B
KaXI0M mnajible. [IpokcumanbHas W cpeiHss (ajaHrw — MO THILY
CTPOCHHUSI JJIMHHBIC, TPyOUyaThie, Ha MPOKCUMAIbHOM JMU(DH3E UMEIOT
CYCTaBHbBIE SIMKH, JUISI COUWJICHEHHSI COOTBETCTBEHHO C OJIOKOM ISICTHOU
KOCTH U IPOKCUMAJIbHOM (paslaHTH, Ha JUCTaIbHOM snudu3e — 61aok. Ha
KONBITHOW  KOCTM  Pa3IMyaloT:  CTEHHYIO,  HOOOWGEHHYIO U
ceubamenvHy0 NO8epXHOCMU.

CkeJer TazoBoii koHeuHocTH — Skeleton membri pelvini

IMosic Ta30BOM KOHEYHOCTH OOpa3oBaH TpeMs KOCTSIMH:
NnO06300WIHON, JIOHHOU U CeOANUW{HOU, KOTOpble (OPMHUPYIOT
maszoeyio kocmp — 0S coxae. Cycmasnas énaduna, oOpalieHa BEHTPO-
JIaTepajJbHO M HAXOOUTCA HA CTBIKE MOJB3JOLIHOM, JIOHHOW U
cepanuiiHor kocrte. IloaB3nomHas KOCTh OT CYyCTaBHOM — BIAJIMHBI
HafpaBJeHAa KpaHHO-J0PCAIbHO, JIOHHAas KOCTh — MEAMAIbHO, a
cellalMuHas KOCTb — KaylnainbHO. Meauo-kaygajlbHO OT CyCTaBHOM
BIIQJMHBI PAcCIONIaraeTcsi — 3alepToe OTBEPCTHE, OYEHb OOIIMPHOE,
OTrpaHUYEHHOE JIOHHOH M ceAanuiiHoi KocTsMu. O0e Ta30BBIE KOCTH
COCIMHAIOTCS JpPYyr C JPYrOM MA308bIM CpaujeHuem, B KOTOPOM
YYacTBYIOT JIOHHBIE W CeJalIMIIHBbIe KOCTHU. [l0/AB3/0IIHBIE KOCTH
COEIMHAIOTCS C KPBUIbSIMHU KPECTLOBON KOCTH M MEPBBIMH XBOCTOBBIMHU
MIO3BOHKAMHU O0PA3YIOT MA308Y10 NOIOCHb.

Iloos30omnasn kocme — 0S ilium — cocTOMT M3 Tena W KpbUIA.
CronbukooOpa3Hoe  meno  noo8300wiHol ~ KOCmu  KPaHUAIBHO
pacmmpsiercss U o0pasyeT xpwiro. ['pebeHb coenuHSeT HapyKHbIN
MOJIB3/IOIIHBIA  6)y20p uau MAakaoK W KpPECTLOBBIA WM BHYTPEHHUH
n008300uHbll 6y20p, Komopbie, 0COOEHHO CUIBHO PAa3BUTHI Y KPYIHBIX
KUBOTHBIX. Ha HapyXHOU WM s200uuHoOll NOBEPXHOCMU KpbLIA
NpUKpEIUIseTcs Tpynna sSroAudyHbIX Mblm. Ha MeauwanbHON win
MA30601U NOGEPXHOCMU  Kpblld BUIHA VUWKOBUOHASL — CYCMABHASA
NO8EpXHOCMb JUI COSIMHEHUS C KPBLJIOM KPECTIIOBOM KOCTH.

Jlonnas kocms — 0S pubis mpencraBnena 2°"" BeTBSIMH —
KPAHUANbHOU UMY 6NAOUHHOU, KOTOpas ydacTByeT B 0Opa3oBaHUHU
CYCTaBHOM BIAJMHBI U BEHTPAIBHOW CTEHKH Ta3a (mepeaHel 4acTu), u
KayOanvHOU U Wi08HOU, YJacTBYIOIIEH B 0Opa3soBaHUU Ta30BOTO
cpaiieHus, a o0e — B 00pa30BaHUU «3aMepPTOr0 OTBEPCTHSI».

Ceoanumwnas Kkocmo — 0S 1SChil — cocTouT U3 Tena U OTXOASIINX
oT Hero 27" BeTBell — IIOBHOM ¥ BOAIUHHOW. Teno cedanuwnot Kocmu



— pacriojiaraercs KayAo-JIaTepajibHO M HECET MOIUHBIM CEHaIHILHBINA
Oyrop ISl 3aKpEIUICHUS] MBI MexIy ceqalnuinHbpMu Oyrpamu 27
(JIeBO# M TIPaBOIi) CENAMIIHBIX KOCTEH 00pasyercs cedanuwnas oyed.
llloénas 6emeb — ydacTByeT B 0Opa3oBaHHWM Ta30BOTO IIBa, a
6naounnas — B 0Opa30BaHUM CYCTaBHOM BIAJAWHBI, JOPCATBHBIN Kpal
KOTOPOH Ha3bIBACTCS MAIOU CEOANUUWHOU 8bIPE3KOLL.

beopennan kocmws — 0s femoris, anunHas, TpyOuaras, Ha
NPOKCHMAIBHOM KOHIIE — 20/108Kd, TIOYIIAPOBU/IHASI, UMEET SIMKY JUIs
Kpyenou cea3ku W oOpalieHa MeIUalbHO, a JIaTepalbHO OT Hee
BBICTYIIAET OTPOCTOK — 601610l 6epmer. ' 0JIOBKa OTJIENIeHa OT BepTelia
wetixoti bedpennol kocmu. Teno 6edpennoll kKocmu IIMHHOE, TIPSIMOE.
Ha ero mmanTapHOi HOBEPXHOCTH OT OOJBIIOIO BEpTEia K MalloMy
UJIET MeNC8ePMIYIHCHBIL 2pebeHb, KOTOPBIM OrpaHHYMBACT TIIyOOKYIO
BEPMILYHCHYIO AMKY.

Konennan uwawka — patella — xpynHas ce3amoBHIHAs KOCTb,
KopoTkas. [IpokcUMalbHBI KOHELl — OCHO8aHue WUPE, AUCTaJIbHbINA
KOHELl YK€ — gepxywika. Ha ee muiaHTapHOM NOBEPXHOCTH HMEETCS
BOTHYTAs CYCMABHAsL NOBEPXHOCHb, PA3/ICISIOMIAsACS IIIOCKUM IrpeOHEeM
HAa 2 HepaBHbIE 4YacTW — OOJBLIYIO JIATEPAlbHYIO, MEHBIIYI0 —
MeTaIbHYIO.

Kocmu zonenu — skeleton cruris — cocrost n3 607bIIONH U MaNOi
OepuoBbiX KocTeil. boavwas oOepyosas kocmw — tibia — nnunHHAaf,
TpyO4aTas ¢ MAacCHBHBIM TPEXTPAaHHBIM JMU(PH30M, Pa3leICHHBIM Ha
JIBa MBIIIENKA lamepanvhsiti (Menvuiuil), meouanvusii (Ooavuuil) — u
Ooyiee TOHKHUM JUCTAIBHBIM KOHIIOM, HECYIIUM  OJIOKOBHIHYIO
CYCTaBHYIO MOBEPXHOCTh JUIS TapaHHON KOCTH. [IMCTalbHBIA KOHEIl
Oonpuiol  OepuoBO  KOCTM  HeceT OJOKOBUAHYIO  CYCTaBHYIO
noBepxHOCTh — cochlea tibia, cocrostiiyro u3 27 pasneneHubix rpedHeM
KENOOKOB, HIYyIIMX CHepend Hazal. MeOuanbHbBId BBICTYH OJioKa
Ha3BIBACTCS MeOUanbHou 100vlickol. Ha natepanbHON MOBEPXHOCTH
OJ0Ka HAXOOUTCS WM JaTepaibHas JOJAbDKKA, WiIH (acerka, Win
HIEPOXOBATOCTH JUIS AUCTAIBHOTO KOHIIA MaJIOi OEPIIOBON KOCTH.

Manasn éepuosas xocme — fibula s. perone — cpenu momarHux
YKMBOTHBIX HMEETCS JINIIb Y COOAKM ¥ CBUHBH B BUJIE JUIMHHOM, Y3KOH H
OpsSIMON KOCTH, JUCTAIBHBIA KOHEI] KOTOPOW 0OpasyeT .1amepanbHyto
JIOOBIKHCK) .

Kocmu 3anntocner — 0ssa tarsi — pacronoxensl B 3 psaa. B
NPOKCHMAIILHOM PSIy C JIaTepajbHON CTOPOHBI pa3MeIaeTcsl IMsToYHas
KOCTb, C MEIMANIbHOI — TapaHHas1. B cpetHeM psy 3arIrocHbI — TOIBKO



OJlHa LIEHTpalbHas KOCTb, B JIUCTAIBLHOM — 3-4 KOCTH, U3 KOTOPBIX
Hauboee kpynHeie 3 u 4.

ITamounasn — calcaneus — camasi IJIMHHAS B JIATEPATLHOM PSiLy.

Tapannaa kocms — talus — wHambonee wmaccMBHAs KOCTh
3aIUTIOCHBI, XapaKTepU3yeTcs HaIuuueM OJoka Jjis 00JbIoN OepLoBoi
KOCTM ¥ BBISIMKH C (aceTkoil ais MATOYHOH KOCTH C JlaTepo-
IIJIJAHTAPHOU CTOPOHBI.

Ilenmpanvuas kKocmov 3anaocupr — 0S tarsi centrale -
pacnojaraercs Mexay TapaHHod kocteio u |, Il u |1l 3ammrocHeBpIMU
KOCTSIMHU, MeIMabHO OT |V KOoCTH 3aIIt0CHBI.

Kocmu natocner — 0Ssa metatarsalis — cxomHbl ¢ MSCTHBIMU
KOCTSIMH, HO OTJIMYAIOTCS OOJIbIICH JUIMHHON 1 MaCCUBHOCTBIO.

Dananzu nanvyes Mazoevlx N TPyAHBIX KOHEYHOCTEH TOBOJIBHO
cxonubl. Ho y nomamu | u |l dananru xopode, yem Ha TpyaHOH, a y
OCTaJIbHBIX )KUBOTHBIX HA000POT, JVIMHHEE.

Bonpoce! 11 CaMOKOHTPOJIA:

1. OcoOGeHHOCTH CTpOEHHUSI CKejleTa TPYIAHOM KOHEYHOCTH:
JIONATKH, IUIEYEBOM KOCTH, KOCTEM MpeaIeybs, 3amsicTbs,
MSCThS, MaIbLIEB.

2. CTtpoeHue u BUJOBBIE OCOOEGHHOCTH CKeJleTa Ta30BOM
KOHEYHOCTH: Ta30BOM KOCTU. beIpeHHOW, KOCTeW TIOJIEHH,
3aILTIOCHEI, IUTFOCHBI, IAJIbIIEB.

3ausatue Ne 6. Tema: Coeounenue kocmei oceeozo u
nepugepuueckozo ckenemos

Heas 3anaTui. M3yuuts coequHEHHs KOCTEM  yepela,
MIO3BOHKOB B I[IO3BOHOYHOM CTOJ0€ W KOCTeH mepudepuieckoro
CKEJIeTa y U3y4aeMbIX BUJIOB KUBOTHBIX.

MarepuaibHoe o0ecnedyenue: Yepemna, T103BOHKH, pEOpa,
IPYZIHBIE KOCTH, a TAKXXKE MOKpPBIE IIPENapaThl CyCTaBOB KOHEUHOCTEM.

IHocnenoBaTelbHOCTL U3YyYeHH MaTepuana. Ilepen usydeHuem
JTAHHOM TeMbI MO0 y4eOHUKY U KOHCIEKTY JIEKLUH CleayeT YSICHUTb, UYTO
CKEJIeT MpPEJCTaBIsAET COO0 CHUCTeMy pPbIYaroB JABMXKEHHS U OIOPHI,
CJIEZIOBATENIbHO, OTACIbHBIE €r0 AJIEMEHThI JOJKHBI OBITh COEIUHEHBI
JIpYyr ¢ OpYroM MHOABM)XKHO. KpoMe TOro, CKeneTr CIyKHUT ONOpod U
3alUTON Ul MATKMX YacTe Tena, MOITOMY, OTACIBbHBIE 3JIEMEHTHI
JOJDKHBI OBITh COE€AMHEHBI HEMOJBIKHO. B CBS3M € 3THUM, cCOeAMHEHHE



KOCTe Jpyr ¢ ApyroM KpaiiHe pa3HOOOpa3HO, 4YTO 0OYyCIOBICHO
BBIMONTHAEMON (yHKuued. Pa3nuyaior mnpepbiBHOE M HENpPEpHIBHOE
COCIMHEHUE KOCTEM.

Henpepuoignoe coedunenue kocmeii — cunapmpos (Synarthrosis).
WM coenuHSIOTCS KOCTH, 00ecreunBaromue GyHKIMIO 3alHuThl (KOCTH
yepera) Wik omnopsl (KOCTH MTO3BOHOYHOTO CTOJIOA, TPYAUHBI, TAa30BOTO
nosica.

B 3aBucuMoOCTH OT TOro, KakOil TKAaHBIO COCIUHSIOTCS KOCTH,
pa3InYaloT MATh BUIOB CHHAPTPO30B!

1) cuHCcapko3 (MBIICUYHON TKAHbIO),

2) cuHAecMO3 (CoeTMHUTENBHON 1K (PUOPO3HON),

3) cuH3nMacTo3 (37aCTUUECKOH),

4) cuHXOHPO3 (XPAIIEBOIA),

5) cuHOCTO3 (KOCTHOI1), MPUMEpP KPECTIIOBAs KOCTb.

Cunoecmo3vl BCTPEUAIOTCS B BUJIE CBSI30K, IIBOB U MEMOpaH.

Cesaszka — ligamentum — oOpa3syercs my4YkamMu KOJUIar€HOBBIX
BOJIOKOH, HIYILUX OT OJJTHOM KOCTH K JPYTOH.

MembOpana — membrana — cocTouT W3 MY4KOB KOJUIArEHOBBIX
BOJIOKOH, ()OPMHPYIOIIUX MEXIy KOCTSIMHU — IUIACTHHBI (MemOpaHa B
3aTBUIOYHO-ATIaHTHOM, aTJaHTHO-aKCHAILHOM CYCTaBax).

[loB — sutura — ocoOBIil TUII COCTUHEHHUS TUIACTHHYATHIX KOCTEH
yeperna, MeX/Jy KOTOPIMHU — HEOOJIBIIOE KOJMYECTBO COEAUHUTENbHON
TKaHH.

[Io cTpoeHuio conpuKacaloIIUXcs TOBEPXHOCTEH  KoCTel
pa3IMyaroT MIBBI: TJIAKUN, 3y0UaThiil, yenTyH4aThii.

Cnaakuii moB — sutura plana — coeauHseT KOCTH, HIMEIOIIKE ITOYTH
POBHBIE TOBEPXHOCTH, HE IMpodeH. MM coenuHsIOTCS K MpUMEpY
J00HBIE M HOCOBBIE KOCTH.

3y0Ouarblii 1moB — Sutura serrata BcTpedaeTcs Tam, rjae 3yOuLbl MO
Kparo OJHOW M3 CONMPUKACAIOMIMXCS KOCTEH BXOIAT B BBIPE3KH MEXKIY
3yomamu  apyroit  koctd. OdeHb mpouHbId. 3y04yaThiM  IIBOM
COGIMHSAIOTCS OOJIBIIIMHCTBO KOCTEH uepera.

Yewmyiyarslii moB — sutura squamosa XapakTepu3yeTcsi TeM, 4TO
HMCTOHYECHHBIM Kpall OJHOM KOCTHM HAJBUIaeTCsi B BHUJE YEUIyH Ha
MCTOHYEHHBIA Kpall Apyroil KOCTH, Kak 4emrys y ppl0. DTOT BUA IIBa
CaMblil IPOYHBINA, OH BCTPEYACTCS MEXKAY 4YEllyell BUCOYHOM KOCTU U
TEMEHHOU KOCTBIO.

B cumsnacmosax — synelastosis — KOCTM COSTUHSIOTCS MpH
MOMOIIM 3JIACTUYECKOW TKaHH, CIOCOOHOM CHIIBHO PpacTATUBAThCci U




MPOTHUBOCTOATH pa3pbiBy. CHHAIACTO3bI BCTPEUYAIOTCS TaM, I71€ KOCTH U
UX YacTU CWJIBHO PAcXOIATCs Npu JBWXKEeHUU. Tak, mpu crubGaHuu
MO3BOHOYHOTO CTONI0A JYKKH TI03BOHKOB M OCTHCTBIE OTPOCTKHU
3HAYUTEIBHO OTOJBUTAIOTCSA JPYr OT JpYra, MO3TOMY COCIMHSIOTCS
MOIITHBIMH 3JTACTUYECKUMH CBI3KAMHU.

Cunxondpos — synchondrosis — oOpa3oBaH XpsILEBOW TKaHEIO,
TMaJTUHOBOM WJIM BOJIOKHUCTOH, B 3aBHCHMOCTU OT MOJBIKHOCTH
MEXJy KOCTSAMH, T.K. THAJUHOBBIM XpAll YHOpYyr, HO JIOMOK, a
BOJIOKHUCTBIM — ynpyr, HO Ooisiee mpoueH. CHHXOHIPO3bI HE TOJIBKO
o0ecrneynBaoT MPOYHOCTh COCIMHEHMH M JIONYCKAIOT HEKOTOPYIO
MOJIBUKHOCTb, HO M OCJIAOJSAIOT TOJYKH, T.€. BBINOJHSAIOT PECCOPHYIO
byHKUHIO.

Ilpepvienoe coeounenue Kocmeil — BCTpEUaeTCsl TaM, 1€ KOCTH
BBITMOJIHSAIOT (DYHKIIMIO OTIOPBI ¥ ABMXKEHUS M COSIUHEHBI MEXy OO0
MOJIBUKHO, TO €CTh CyCTaBaMH.

Cycmae — articulation (art.) xapakrepusyercss HaTHYHEM MEXTY
KOCTSIMHU ILIEJIEBUIHOM I0JIOCTH. B Ka)K10M CyCcTaBe pas3jinyaror:

1) xamcymy;

2) cycTaBHBIE XpSIIHM, TOKPHIBAIOIIME MOBEPXHOCTH KOCTEH,

Yy4YacTBYIOIIMX B 00pa30BaHUM CYCTaBa;

3) CHHOBHIO, 3aTIOJIHSIOIIYIO CYCTaBHYIO MOJIOCT.

XapakTep IBM)KCHHUS B CycTaBaX ompenenser ¢popma M BeTUYHMHA
CYCTaBHBIX MOBEPXHOCTEH KOCTEH, a TakkKe pacrojoKeHHE U HaJH4ue
n00aBoYHbIX CBs30K. Cleqyer 3alOMHHUTB, YTO B JIByX CyCTaBax —
BHCOYHO-YEIIOCTHOM U KOJIECHHOM UMEIOTCSl COOTBETCTBEHHO XPSIIEBbIE
IUCKM WJIM MEHHUCKH, BBINOJIHAIOUINE PECCOPHYIO (DYyHKIMIO, KpoMme
100aBOYHBIX CBS3OK.

Kancyna cycmasa cocTout ux nByx 000J109eK:

a) Hapy)XHOMH, PHOPO3HOIi;

0) BHYTpEHHEH, CHHOBHAJBHOMW, TOJIIMHA KOTOPOW HEOIMHAKOBA
HE TOJIKO B Pa3HBIX CYCTaBax, HO U B Pa3HbIX €€ y4acTKax.

@ulpo3Has 000J0YKa Kamlcylbl — SBISIETCS MPOJODKEHHEM
HAJKOCTHHLIBI IIPU IIEPEXOAE€ C OJHOM KocTu Ha Japyrywoo. Ilpu
yToneHun GuOpo3HOH 000I0UKH KarcCyibl 00pa3yloTcsi 100aBOYHbIE
CBSI3KH.

CuHoBHaIbHAS MeMOpaHa oCTpoeHa u3 PBIXJION
COCMHUTENILHOM TKaHM, Oorara cocymamu M HepBamu. Ha ee
MOBEPXHOCTH, OOpAaIlIEeHHOW B  TOJOCTh CycTaBa 0OOpa3yroTcs
CHHOBHUAJIbHBIEC CKJIAJIKM U BOPCUHKH, KJIETKU KOTOPHIX BhIPaOaTHIBAIOT




CHHOBHUIO — JKEITOBATOTO I[BETA TATYYYIO KHAKOCTb, BBIITOJIHSIOIIYIO
cienyromue GyHKINU:
1) cMaspiBaeT CycTaBHbIE TIOBEPXHOCTH XPSIIECH, yMEHbIIAS
TpPEHUE MEXTY HUMU,;

2) CIyXHT IUTATEIbHOM CPEeIoil ISl CyCTaBHBIX XPALICH;

3) BBIOCHSIOTCS B HEEe MPOAYKTHI OOMEHA BEILECTB XPSIIEBOW
TKaHHU.

B HekoTopeIx cycraBax Kamcyina oOpa3yeT BBIISYHMBAHHE —
CHHOBUAJIbHBIE CYMKH, KOTOpbIe OOBIYHO paCMoOIararoTcs MEXay
KOCTSIMH M CYXOKMJIMSIMH MBIIII, MPOXOASAIUX B 00JacTH CycTaBa.
CycraBHas  kamncyna  (GopMUpYeT  Te€pMETHYECKHM  3aKpBITYIO
IIEJICBU/IHYIO CYCTaBHYIO IOJIOCTb.

Cycmasenoti xpsiuwy — THAIMHOBBIN, UMEET INIAJKy0 ITOBEPXHOCTD,
MOKPBIBAET COMPHUKACAIOLINECS IOBEPXHOCTH KOCTEH, yMEHbIIas
TPEHUE MEXKIY KOCTSIMHU.

ITo xapakTepy IBMKEHHS CYCTaBbl MACNATCS Ha. OJHOOCHBIE,
JIBYXOCHBIE 1 MHOTOOCHBIE, OTUETO 3aBUCIT 0COOEHHOCTH UX CTPOCHHMSI.

B 0IHOOCHBIX CycTaBax IBWKEHHME IPOUCXOJUT BOKPYr OJHOU
ocu. Ilo dopme cycraBHOM MOBEPXHOCTH 3TH CYCTaBbl MOTYT OBITb:
OJOKOBUIHBIMH (JIOKTEBOH y KOIBITHBIX, KOJCHHBIIN); BUHTOOOpa3HbIC
(rOJIeHHO-TapaHHBIN).

B IBYXOCHBIX CycTaBax ABHM)KEHHE MPOUCXOAMT IO JIBYM OCSM,
NepIeHANKYIISPHBIM ApYr K apyry. [To ¢popMe cycTaBHON MOBEPXHOCTH
OHHU MOTYT OBITh: SJUIICOUAHBIMU (3aTHUIOYHO-ATIaHTHBIH).

B MHOTr0OCHBIX CycTaBax BO3MOXHBI ABHKEHHSI IO MHOTHUM OCSIM.

ITo ¢opme cycTaBHONH MOBEPXHOCTH CYCTaB JIOJDKEH OBITh
MIapOBUAHBIM (IUICYEBOM, Ta300€ApEHHBIN). B TUIOCKMX WM TYyrux
cycTaBax JIBKCHUE OTPaHUYEHO (KPECTIIOBO-MOAB3AOIIHBIN).

CycraBsl, B 00pa3oBaHHE KOTOPBIX Y4acTBYIOT TOJIKO JBE KOCTH
U 00pasyloT OJIHY ILEJIEBHJIHYIO MOJOCTh, HAa3BIBAIOTCI NpocmbiMu. B
OTIIMYHUE OT CIONCHBIX CYCMABO8, B KOTOPBIX MEXKIY ABYMSI OCHOBHBIMHU
KOCTSIMM BCTaBJICHBI XpSIIEBble IUIACTUHKM MM B BHUJAE JHUCKa
(BHCOYHO-YENIOCTHOW CYCTaB), WJIM B BHIE MEHHCKOB (KOJICHHBIN
CyCTaB), WJIHM PSJIOB KOPOTKUX KOCTEW (3amsiCTHBIH, 3aIUTIOCHEBBIN
CyCTaB) M UMEETCs OOJIbIIIE, YEM OJJHA CYCTaBHAS MOJIOCTb.

B cycraBax KOHEYHOCTEH BO3MOXHBI CIIEAYIOIIUE BUJbI
JIBUYKCHUS:

Crubanue — flexio, xorna yron B cycTaBe yMeHbLIAETCS;

Pasrubanue — extensio, korja yroj cycraBa yBeIM4HBaCTCS;



AOnyKkIuel — Korja KOHEYHOCTH OTCTaBJISIOTCS JIPYr OT Apyra
(oTBeacHHE);

Annykuuen — Korja KOHEYHOCTH IMPHUCTABISIOTCS JIPYr K JIPYry
(mpuBeneHUE);

Bpamienue Bo BHyTpb — pronatio, a BpaieHue Hapyxxy — supinatio.

Coedunenue kocmeii 0cegozo cKkenema
B oceBoM ckelnere pa3nuyaror:
a) COeIMHEHUE KOCTEeH ueperna,;
0) MO3BOHKOB C YEPEIOM U APYT C JPYTOM;
B) pedep C MO3BOHKAMH U C TPYAHOU KOCTBIO.

Coedunenuu Kocmeit yepena

B uepene BcTpeuaroTcs 1Bl BCEX TUIOB U JBa CYCTaBa: BUCOUHO-
YEINOCTHOM U CYCTaB MOABSI3bIYHOM KOCTHU. LIIBBI mOIy4YarOT Ha3BaHuUE
10 KOCTSAM, MEXJy KOTOPbIMU OHU HAXOJATCS: HAPUMED:

- TJIAJIKAIA OB M@Ky JIOOHBIMU;

- MEX/1y HOCOBBIMU KOCTSIMU,

- 3y0UaThIi OB MEXTy HOCOBBIMU M JIOOHBIMH KOCTSIMHU;

- 4elIyWYaThIM 1I0B MEKy BUCOYHON U TEMEHHON KOCTSMHU.

Coedunenue no3eoHKoe

- KpaiiHe pa3HOOOpa3HO: aTJaHT COEIUHAETCS CYCTaBOM C
3aTBIJIOYHOM KOCTBIO W C DJIUCTpodeeM; Tena BCeX OCTaIbHBIX
MO3BOHKOB, HayMHas C HOHUCTpodesi, COCTUHSIOTCS CHHXOHAPO30M;
IY>KKH TTO3BOHKOB, OCTUCTBIE OTPOCTKH — MOCPEJICTBOM CHHAJIACTO30B,
MOTIEPEYHbIE OTPOCTKH - IOCPEACTBOM CHHJIECMO30B - CYCTaBHBIE
OTPOCTKHU — OCPEJICTBOM CYCTaBOB.

3amuinouno-amnanmnulii cycmag — o00pa30BaH MBIIIEIKAMU
3aTBUIOYHOM KOCTH W KpPaHMAJIbHBIMH CYCTaBHBIMHM IOBEPXHOCTSIMH
aTiaHTa

Ocv-amnanmuviii.  cycmaé —  0o0pa3oBaH  KayJalbHBIMU
CYCTaBHBIMH TOBEPXHOCTSIMHM aTJaHTAa U KPAaHUAIbHBIMU CYCTaBHBIMHU
OTPOCTKaMH 31HUCcTpode.

Tena no360HK06 COCIUHSIOTCS MEXKIO3BOHOYHBIMU XpSIaMU U
IPOJOJIbLHBIMU CBSA3KAMH.

JUTMHHBIX CBS30K IO3BOHOYHOIO CTOJ0A JBE. JOpcajibHas M|
BEHTpaJbHasl.



Hopcanvruaa npodonvbHas ceésaszka JAEKUT BHYTPU I103BOHOYHOTO
cron0a Ha JOPCATbHON MOBEPXHOCTH TeNl TMO3BOHKOB, HAUMHACTCS C
snucTpodes, a 3aKkaHYMBAeTCs B KaHale KPECTLOBOM KOCTH,
pacmmpsschk B 00JaCTH KaXAOTO CHHXOHJpo3a. JlopcanbHas cBs3Ka
3yOOBUHOTO OTPOCTKA SABJSIETCS YaCTHIO 3TOM CBSA3KH.

Benmpanvhaa npooonvuas ceésaska HaYMHAETCS OT BEHTPAJIBHOMN
IIOBEPXHOCTHU IOCJIEAHUX TPYAHBIX IIO3BOHKOB U 3aKaHYMBAETCA Ha
KPECTLOBOM KOCTH. Y TpPaBOSJHBIX >XUBOTHBIX €M COOTBETCTBYET
BEHTpaJIbHAs CBS3Ka 3yOOBHIHOTO OTPOCTKA.

JIy’)KKH TIO3BOHKOB COCIMHSAIOTCS MEXIYKKOBBIMA WIIH KEITHIMU
CBA3KAMM, KOTOpBIC pAaCIOJIAraloTCs MEXKIYy MAYKKAMH CMEXHBIX
ITI03BOHKOB U IIOCTPOEHBI U3 DJIACTUYECKON TKAHM.

OcTHCTBIE OTPOCTKU COEIUHSIOTCS MEXOCTUCTBIMHU, HaIOCTUCTON
Y BBIMHOM CBSA3KaMU.

Meswcocmucmoie c6a3ku 00pa30BaHbl IyYKaMU HIACTUYECKHUX
BOJIOKOH, MIYIIUX KOCO, KayJO-BEHTPAJIBHO, OT BIEPEAM JIEKALIETO K
[103aIUJIeXKAIIEMY IT03BOHKY.

Haoocmucmas ceéa3ka pacrionaraercsi Ha BepIIMHAX OCTHCTBIX
OTPOCTKOB T'PYyIHBIX, IOACHUYHBIX M KPECTLOBBIX II03BOHKOB. B
00J1aCTH 111eM OHA NMEPEeXOAUT B KAHATUKOBYIO YaCTh BBIHHOM CBSI3KH.

Bvuinas ceésaska cOCTOUT U3 KAHATUKOBOM M TUIACTUHYATOMN YacTeil,
KaKJas M3 KOTOPBIX SBIAETCA NPOAOJDKEHUEM COOTBETCTBEHHO
HAaJJOCTUCTOU U MEXOCTUCTOM CBS30K U CUJIBHEE PAa3BUTA Y TPABOSAHBIX
KUBOTHBIX.

Ilonepeunopebepuvie ompocmku  TOSICHUYHBIX  I103BOHKOB
COCIMHSIOTCS MEKIIONIEPEUHBIMU CBSI3KAMMU.

Coeounenue peoep

PeOpa coenuHsSIOTCS ¢ MO3BOHKAMHM, CyCTaBaMH, a C TPYAHOMU
KOCTBIO M JIPYT C APYTOM — MOCPEICTBOM PEOCPHBIX XPSILEH.

C nozeonxamu pebpa COEAUHSIIOTCS:

1) cycmasom eonosku pebpa

2) cycmasom byzopka pebpa

B kaxmom cycraBe uMeeTcsl Karcyia, KOTOpas Ha TOJIOBKE
paznmensiercss Ha TEpEeAHWMH W 3aAHUN  OTHENbl, T.K. TOJIOBKA
NPUCOEAMHSETCS K peOEpHBIM SIMKaM CMEKHBIX ITO3BOHKOB, OT YETO
CYCTaB T'OJIOBKH SIBJISIETCSI CIIOKHBIM .

Pebpa ¢ peGepHBIMU XpSIaMH COSMHSIIOTCS CHHXOHIPO3aMH.



Mexny cobotl pebpa COSIUHSIIOTCS MEKPEOSPHBIMUA MBIIIIAMUA U
BHYTPUTPYAMHHOUN (aciueir, a pebepnvie xpsawu JTOXKHBIX pedep
COCIIMHSIIOTCS CBSI3KAMHU JAPYT C IPYTrOM U 00pas3yioT peOepHyIo IyTy.

B Monomom Bo3pacTe OTHENbHBIE CETMEHTHI I'PYAHOH KOCTH Yy
BCEX JKUBOTHBIX COCIUHSAIOTCS CHHXOHIpo3amu. Kpome Toro, umeercs
BHYTPEHHsS TpyauHHas cBs3ka — lig. sterni proprium internum.

Bonpoce! 11 cCaMOKOHTPOJIA:

Kakue Buapl coeiuHEHMs KOCTEH BbI 3HaeTe?

Ha3zoBute Bubl HEMIPEPHIBHOTO COSTUHEHUS KOCTEH?

Yrto Takoe CHHOCTO3 U I'JIe BCTpeyaeTcs?

Yro takoe cuHxoHpo3? [IpuBeaure npumepsl.

Yro 03HAYaET CHHAJIACTO3 U T BCTpevyaeTcs?

[IpuBenuTe mpUMepsl CUHCapKO3a U OOBACHHUTE, YTO ITO 3a

coeqiMHeHue?

CycTraBbl, UX XapaKT€pUCTHKA.

8. Kiaccudukamnus cycTaBoB M0 CTPOCHHUIO, GYHKIHH U Popme
CYCTaBHOM MOBEPXHOCTH.

9. CoeauHenue KocTe yeperna.

10. CoenHeHre TO3BOHKOB B TO3BOHOYHOM CTOJIOE, BHUIOBBIC
0COOEHHOCTH.

11. Kak coenuHstOTCS pebpa ¢ MO3BOHKAMH, MEXAy COOOW U ¢

TPYAHOM KOCThIO? BUIOBBIE 0COOCHHOCTH.

ok wdE

~

CoenuHenue KOCTeH CKeJIeTa KOHEYHOCTeH

Koctn Ha KOHEUYHOCTSIX JJIMHHBIC, pr6‘-IaTLIC, BBITIOJIHAIOT
(I)YHKI_[I/IIO ONOpbl U IABWKCHUA W COCHAHUHANOTCA CyCTaBaMHu, CpCIu
KOTOPBIX pa3jIM4yaroT.

1) mpocThle  MHOTOOCHBIE  CYCTaBbl  —  IUICYCBOW W
Ta300eIpEHHBIN;
2) TpOCThIE OJIHOOCHBIE CYCTaBbl — JIOKTEBOW Y KOIIBITHBIX

KUBOTHBIX, U cycTaBsl |11 u 1l ¢pananr manbies;
3) CIIOXHBIC CYCTaBbl — 3aISICTHBIN, KOJCHHBIN U 3aIUTFOCHEBBINA U
y c00aK — JOKTEBOMH;
4) Tyroi — KpecTIIOBO—IIOIB3IOLIHBIN CYCTaB.
Jlanmee cnemyeT pacCMOTPETh CTPOEHHWE WM CBS30YHBIA ammapar
BBIIIECTIEPEYHUCIICHHBIX CYCTaBOB.



IIpocmole muozoochnwie cycmagol

Ilneueeoit unu nonamkonieyesoli cycmae oo6pa3oBaH CyCTaBHOM
BIIQIMHOW JIOIIATKHU U T'OJIOBKOMH ILIeueBOU KOCTH. OCHOBHEIE JBIKEHUS
B cycraBe — crubanue W pasrubanue, ciadee BbIpaXKEHbI OOKOBBIE
IBUKCHHUS — a0myKiuss W aJUIyKIus W elle B MEHbIIEH CTereHu
BpalaTelbHble JBM)KEHHMS — MpPOHAMO W cynuHaiuo. B cycrase
HMEETCs TOJIBKO OJIHA Kancynia cycmasa.

Tazobedpennstit cycmaé o00pa30BaH CYCTABHOW BIAJWHON W
TOJIOBKOM OefpeHHoi KocTu. Kpome Kamncymbl cycTaBa HMeeTcs Kpyriiast
CBA3Ka, KOTOpas paclojlaraercs BHYTPU CYyCTaBa, MEXIY SMKOM
CYCTaBHOU BIAJIMHBI M IMKOU TOJIOBKH OeJpa.

Ilpocmuie oonoocuwle cycmagwi

Jlokmeeoii cycmae KOnbImMHBIX MHCUBOMHBLIX CHOPMHUPOBAH
OJIOKOM TIJICYE€BOM KOCTH, TOJIOBKOM JIy4eBOW M JIOKTEBBIM OTPOCTKOM
JIOKTEBOM KOCTH, COEIMHSIONIUXCS MKy COOOI HEIOABIKHO.

Ilacmuno (nnwocneeo) — ¢panancosviii cycmae — 00pa3oBaH
OJOKOM  msICTHOW  (COOTBETCTBEHHO  IUTFOCHEBOW)  KOCTH U
NPOKCUMAIBHBIM KOHIOM | damanru. B cycraBe mmeercs oOmumpHas
Karcyina, a Takke OOKOBBIE CBSI3KM — JaTepajbHas U MeAuaabHas, a T.K.
B KalcCyly CycTaBa BKJIIOYEHBI U CE€3aMOBHUJHBIE KOCTH, TO €Il
UMEIOTCS U CBSI3KM CE3aMOBHJIHBIX KOCTEM:

Cycmae || ¢panancu wunu eeneunsriit o00pa3oBaH OIOKOM
NPOKCUMAJIBHON (haJlaHTM M CYCTaBHOW IOBEPXHOCTHIO BTOpOil. B
CyCTaBe IIOMUMO KancCyiavl CyCmaed, WMEIOTCS 00Ko8ble CBAKU —
namepanvhvie U Meouanvhvie. IlomMmuMo crubanuss W pazruOaHus
BO3MO’KHBI HEOOJIbIINE OOKOBBIE KauaTeJIbHbIE IBUKECHUS B CYCTaBE.

CnosrcHole 00HOOCHbBIE CYCmMagbl

- KOJICHHBIH, 3aISICTHBIA M 3aIUTIOCHEBBINA CyCTaBbl. 3alsICTHBIN U
3aIIFOCHEBBIN CYCTaBbl XapaKTePU3yOTC:

1) MHOTOKaMEpPHOCTBIO CYCTaBHOM MOJIOCTH;

2) HAJIMYKUEM JUTMHHBIX U KOPOTKUX OOKOBBIX CBSI30K;

3) MEKPSIIOBBIX CBS30K;

4) MEKKOCTHBIX CBSI30K;

5) oOrieit 3aHEl CBI3KU.

s KOJIeHHOro cycTaBa XapakKT€pHO HAJIMUKME€ MEHHCKOB U HUX
CBA30K, KPECTOBUIHOM CBSI3KM M CBSI30K KOJICHHOW 4YalllKd, a TaKxke
MHOT'OKaMEpPHOCTh CYCTaBHOM MOJIOCTH.



3anacmubiii.  cycmae  00pa3oBaH  JNUCTAJIBHBIM  KOHIIOM
Opearieubs, IBYMS psJaMH KOCTEH 3aIsiCTbd W MPOKCUMAIBHBIM
KOHIIOM IIICTHBIX KOCTEH. B cycTaBe pas3inuaroT Tpu CycraBsa:

1. npenmnnedyHo-3amsICTHHIM,

2. MEX3aIlsICTHBIN,

3. 3amsACTHO-TSICTHBIM.

B cycraBe BO3MOXHO: crubaHue H pasrubaHue, NpU ITOM
HauOoJyiee TMOJABMXKHBIM  SABISETCS  NIpeAIieuyHo-3armsicTHbI.  [Ipu
crubaHuu cycTaBa BO3MOXHBI cia0Oble OOKOBBIEC JBIDKEHUS. B cycraBe
UMEIOTCS: Kancyaia cycmaeda.

3annrwcueswiii cycmas (ckaxkamenvuwlit) — CIOXKHBIA, 00pa3oBaH
JMCTAIbHBIM KOHLIOM KOCTEH TOJICHH, TpeMsl psaMy KOCTEH 3arlTOCHBI
U MPOKCUMAIbHBIM KOHILIOM IUTIOCHEBBIX KOCTEH M COCTOMT U3 4-X
CYCTaBOB:

1) TonenorapaHHOrO.

2) MeX3aIuIroCHEBOr0 IMPOKCUMAITBHOTO.

3) MexX3aIIroCHEBOrO AUCTAIBHOTO.

4) 3arIroCHO-IIIOCHEBOTO.

CycraB OJHOOCHBIH, BO3MOXHBI crubanue u pasrubanue. B
CyCTaBe MMEETCs Karcyna, o0pa3yeT 4eThblpe CHHOBHAJIBbHBIX IOJIOCTH,
U3 KOTOpBIX camasi OOwMpHas TrojeHoTapaHHas. DPUOPO3HBIA clol
KarcyJmbl OOIui.

Konennwtii cycmaeé — clnoxuslif, 06pazoBan OJOKOM OeApeHHOM
KOCTH, KOJICHHOW YaIlKOH M NPOKCUMAIbHBIM SMU(U30M TOJIEHU U
COCTOUT M3 JBYX CYyCTaBOB: Oeqpo0OeploBOro M cycraBa KOJEHHOMN
yamky. O6a cycraBa UMEIOT €MHYI0 (PMOPO3HYIO Karcynay, B TO BpeMs
KaK CHHOBHAJIbHBIN CJIOH Karcynbsl 00pazyeT 060co0IeHHbIe CyCTaBHbIE
MOJIOCTH B KaXKIOM cycTaBe. bedpobepyosuiii cycmas — OTIMYACTCS OT
JPYTUX CYCTaBOB KOHEUHOCTEHl HaJM4uMeM CYCTaBHBIX MEHHCKOB H
KPECTOBUAHBIX CBS30K.

JlarepanbHblii M MeIUAJIbHBIA MEHUCKH — TOJYJIYHHOH (OpPMBI
pacroyiararoTcsi MeXy MbIIIEIKaMu OelpeHHOM U 60b1IoN OepLoBoi
KOCTH, COOTBETCTBYS ()OpME CYCTABHBIX IOBEPXHOCTEH MBIILIEIKOB.
[Tpu 5TOM BHEIIHUE Kpasi MBILIEJIKOB YTOJIIIEHBI, @ OOpaIleHHbIe APYT K
JOpYry HWCTOHYEHbBI M MMEIOT TNOJYJIyHHbIE BBIPE3KH. MeHHCKH
YBEJIMUYMBAIOT PECCOPHOCTh CycTaBa W pa3Mmax JBWkeHus. Cycmag
KOJIeHHOU 4YauiKu — XapaKTepU3yeTcs HAIWYMEeM IMpPSIMbBIX CBS30K
KOJICHHOW YamKu M caa0biMH OOKOBBIMHU CBsi3kaMu. CHHOBHAJIBbHBIN



CJIOM KaIlCyJIbl CycTaBa KOJIEHHOM YalllKy NMPUKPEILIAETCS 110 €€ Kpar 1
BOKpYT 0JIOKa JI1 KOJIGHHOW YalIKy Ha OeJpeHHON KOCTH.
Kpecmuyoeonooezoowmmnwiit cycmae¢ — TapHbli, Tyrou u
HETOIBIKHBINA, 00pa3oBaH YIIKOBUIHBIMH IOBEPXHOCTSMHU KpPBUILEB
KpEeCTLOBOM M IOJAB3JOLIHOM KOCTeW. B cycraBe mmeercsa: karcyna
CycTaBa, KOTOpasi IPUKPEIUIIETCS 110 KPat0 CYCTaBHBIX IOBEPXHOCTEM.

Bonpocs! 11 cCaMOKOHTPOJIA:
[IneyeBold W Ta300eqpEHHBI CYCTaBbI, CTPOCHHE, BUJbI
JBUKECHUS.
JlokTeBol cycTaB, CTPOCHUE U BUJIBI IBUIKCHMUS.
3aIsICTHBIN CyCcTaB, CTPOCHUE, BUABI ABHKEHUS.
KpecTioBo-1101B31011IHBIN CycTaB, CTPOCHHUE.
Konennslii cycTaB, CTpOEHHUE.
3aITI0CHEBBIN CYCTaB, CTPOCHUE, CBA3KHU.

=

SEORFRRN

3ausaTue Ne 7. Tema: Motuiynt 20710861 u mynosuuia

Heas 3ansarui: M3yuyuTh OCHOBHBIE MBIl  T'OJIOBBI,
MO3BOHOYHOTO CTOJI0a, TPYAHBIX U OPIOIIHBIX CTCHOK, a TAK)KE MBIIIIIIHI,
MPUKPETUISIONINE TPYTHYI0 KOHEUHOCTh K TYJIOBHUINY U UX (QYHKIIHUH.

MarepuajbHoe oOecriedeHHe. TaOJUIIBI, CKEIET U TEIEHOK C
OTIIPETIAPOBAHHBIMHU MBIIIIIAMH.

IMocnenoBaTe bHOCTh W3y4YeHHsi MaTepuaia. [lpu usyueHun
MBI, UX (QYHKIUH MO y4eOHUKY M KOHCHEKTY JICKIIMU CIEIyeT
YSACHUTh UX CTPOCHHUE, PACIOJIOKEHHE Ha TYJIOBHUINEC M KOHEYHOCTSIX
MOMHS O TOM, YTO MBIIIIBI TO3BOHOYHOTO CTOJI0A JENATCS Ha
nopcaibHble (pasrudaten) W BEHTpaibHble (CrHOATENHn), 3aroHSS
MIPOMEKYTKH MEXTY OCTHCTBIMH, MOTIEPEYHBIMHU WIH
MOMEePEUYHOPEOSPHBIMA ~ OTPOCTKAaMHU  (pa3rubareniu) ©u  MEXIY
BEHTPAIBHBIM TpeOHEM ¥  TONEPEYHOPEOCPHBIMU  OTPOCTKAMHU
(crubatenu) TMO3BOHOYHOTO CTOJI0a. B MBIIIIaX TOJIOBBI pa3iHyaroT
MUMHYECKUE U JKEeBaTeNbHbIC, (ICHCTBYIONIME HA BHCOYHO-YCITIOCTHON
CycTaB).

MBIIIIBI TPYJHBIX CTEHOK JCJISTCS Ha BABIXaTEIH W BBIIBIXaTEIH,
CIOCOOCTBYS YBEJIIMYCHHUIO UM YMEHBIIICHUIO 00bEMA TPYTHON KIICTKH.

Mpimimel - OprorHOro  mpecca  (JKMBOTA) — 3aKaHYMBAKOTCS
IUTACTUHYATHIMU  CYXOXHJIMSAIMH  (allOHEBpO3aMH), Y4YaCTBYIOIIMMHU B
o0Opa3oBaHuM OEIOi JTMHUU KUBOTA.



Janee cienyeT NPUCTYNHUTh K M3YYEHHUIO KaXIOM TpyIIe MBIIIII,
OTKCaHHE KOTOPHIX IPEJCTABICHO HUXKE.

Mmuosorust — yueHHe O MBIIIAX.

CkenerHast MyCKyJlaTypa — aKTHUBHAasl 4yacTh ammapara JBHKCHHUS.
OHa COCTOMT M3 OTAGNBHBIX MBI (Tped. MYS - MBIIIb, HEKOTOPOE
CXOJCTBO C MBIIBIO, Jar. — Musculus), m uX BcIOMOraTelbHBIX
npucnoco6seHnidi. OCHOBHBIM CBOMCTBOM MYCKYJAaTypbl SIBJISIFOTCS
Pazopaxcumocms, COKpamumocmsy, 3INacmuyHocms. B cOCTOAHUN
MOKOS MBIIIA HE pacciabisercs, a HaXOAUTCS B HECKOJBKO
HanpsOKEHHOM  COCTOSHMM, Kak CJerka HaTsSHyTas pe3uHa. OITo
COCTOSIHUE MBIIIIIBI B TIOKOE HA3BIBAIOT MOHYCOM, YTO OOECIIeUNBAET e&
HEMEJUJICHHYIO pEaKkIHMI0 TNpU BO30OYXKICHUHM O€3 NpeaBapuTeNbHON
3aTpaThl PHEPrMM HAa  TPUBEIEHHE B  COCTOSHUE  IOJHOM
HaIPSKEHHOCTH.

MpliedHas cucTeMa B CBOEH JACSATEIBHOCTU CBsA3aHa CO BCEMHU
CHCTeMaMH opraHu3Ma: 1) muTaTenbHbIC BEIIECTBA, HEOOXOIUMBIE IS
(YHKIMU MBIIIEYHON CHUCTEMbI, JOCTABIJIIOTCS, a TMPOIYKTHI €&
KU3ZHEACATECIIBHOCTH  YNANATCA U3 HeE COCYJUCTOM CHUCTEMOM.
HenocrarouHocTh NHUTAaHUS MBIIIIBI TPUBOJUT K oOcialieHuto eé
paboTociocoOHOCTH, yMeHbIIeHUI0 €€ o0béMa - ampoguu, a
Hapymenue cBsizu ¢ LIHC Benér k mpekpamieHuio uX JIesSTeIbHOCTH -
napanuyy MpIIIIL.

PaboTa CKeNeTHBIX MBI MPOUCXOAUT B TECHOM CBS3U CO
CKeJIETOM. BONBIIMHCTBO MBIIIIl OJHUM KOHIIOM THPUKPEIUIeTcs K
OJTHOW KOCTH, JIpyrum - K apyroid. Coxparmiasichb, MBIIIIBI U3MEHSIIOT
B3aMMOOTHOIIEHUE MEXJY COOTBETCTBYIOUIMMH 3BEHBSIMH CKEJeTa,
oOecrieunBas iepeMeleHne )KuBOTHOTo. Touka, U3 KOTOpoil AeCTByeT

MBIIIIIIA, Ha3bIBAETCS (buKCcHpOBaHHOM HEIOABIKHOMA, a
MPUKPETISIONAscs K HeW 4YacTh MBIIIIBI - CYUTAETCd €€ HavyaloM.
Touka, Ha KOTOPYIO JEWCTBYeT MBIIIIA - MOJBI)KHAS, a

MPUKPEIUIAIOMAsAcs B O3TOM MECTE€ 4YacTh MBIIIIbI SABISIETCS €€
OKOHYAHHEM.

MpIiipl MOTYT JAE€WCTBOBAaTh M30JIMPOBAHHO OJIHA OT JAPYIrOW U
rpynnoii. COBMECTHO M  OJMHAKOBO  JCHCTBYIOLIME  MBIIIILIBI
Ha3bIBAIOTCS CuHepzucmamu, a MBIIIIIBI, JIEHCTBYIOLIME
MPOTUBOMOJIOKHO APYT IPYTY - AHMAZOHUCHAMU.

B pe3ynbrare COBMECTHOIrO JAEUCTBUSI MYCKYJIATyphl U CKENETa,
MIPOU3BOIUTCS onpenenéHHas paborTa, CONPOBOXKAAOIIASICS
HaKOIJIEHHEM TeIlIa B TeJe JKMBOTHOTO.



CTpoeHne MbIIIIbI:

CkesieTHasl MBIIIIA COCTOUT U3 27" pasMYHBIX MO0 (YHKIMU |
CTPOEHUIO YACTEM:

1) mouwmeunoco Oprowka, KOTOpPOE COKpaIlasich, COBEpIIACT

paoory.

2) cyxoocunusi, CIyKallero JUisd 3aKkpeIuieHWs Opromka Ha

KOCTSIX, KaK Ha pblyarax JIBH>KCHHUSI.

Mbimia coctout u3 4™ OCHOBHBIX TKaHEH: COCOUHUMENbHOI,
HepeHou, Kposu (BXOHSAT B COCTaB BCEX KOMIIAKTHBIX OPraHOB) H
MbluieyHol - cieu(UIHON 11 MBI Kak opraHa. CoeMHUTENbHAS
TKaHb COCTABJISIET OCTOB MBIIIIBl - nepemusuit (HapyXHBIH U
BHYTPSHHUHN) U IHOOMU3UIL.

Mbiweunoe Oprowko TIOCTPOCHO KaK KOMIIAKTHBIM OpraH, u3
cmpombl M napenxumel. llapeHxyMa @peaCTaBiI€HA MBIILICYHBIMU
BOJIOKHaMM M3 MOIIEPEYHO - N0JIOCATON MBIIIEYHON TKaHH, HA KOTOPBIX
OKaHYMBAIOTCSI YYBCTBUTEJIBHBIE U JIBUTaTECIIbHBIE COMAaTHUYECKHE
HepBHbIE OKOHUaHUs. COeIMHUTEILHOTKAHHBIA OCTOB OTIENSIET APYT OT
JIpyra MbIIIEYHbIE BOJOKHA, HO BMECTE C TEM YIAKOBBIBAET UX B IIYUKH,
a U3 My4KkoB (hOpMUpPYETCs MbIIIIA. B cOeMMHUTEIEHO-TKAHHOM OCTOBE
K MBIIIEYHBIM BOJIOKHAM ITPOXOJSAT KPOBEHOCHBIE COCY/IbI M HEPBHI.

Hapyoscnotit.  nepemusuit  COCTOUT W3 NPOJOJBHO HMIAYLIUX
NIACTUYECKMX BOJIOKOH U KOCO HAIPABJICHHBIX KOJUIAr€HOBBIX,
KOTOpbIE TEPEeKpEIIUBasCh JpPYyr C JAPYroM oOOpa3yloT HapyXHYIO
000JIOYKY MBIIIIIBI, HHOT/Ia TOHKYIO, HEKHYIO, a Y IPYTUX )KMBOTHBIX B
BHU/I€ TNIOTHOTO TUTACTa — CYXOKUJIBHOTO 3epKajar».

Buympennuini  nepemu3uii  COCTOUT W3 JJACTHYECKUX U
KOJIJIAr€HOBBIX BOJIOKOH, UAYIIAX IIPOJOJIBHO, oOpazyer
MEXMBILIEYHbIE TEPErOPOJKHA  PAa3IMYHOM  TONIIMHBL, TakK Kak
YIIAaKOBBIBAET MBILIECYHBIE BOJIOKHA CHayaJla B Iy4YKH [IEPBOrO MOPAJIKA,
3aTeM MX HUX (OPMUPYIOTCS IMYYKH BTOPOTO MOpsAKa U T.J.

DHoomuszuit- o0pa3yeT TOHKYI0O M HEXHYIO OOO0JOYKYy Wu3
KOJUIar€HOBBIX BOJIOKOH, MIYLIUMX IIONEPEYHO, BOKPYr KaXKJ0I0
MBIIIEYHOI'O BOJIOKHA.

Cyxoorcunue moiuy- (tendo musculi) - mocrpoeHo mo Ttumy
OpIOIIKAa: COCTOMT M3 KOJUIAr€HOBBIX BOJIOKOH, YIIAKOBAaHHBIM B
COCIMHUTEIILHOTKAHHBI OCTOB, B KOTOPOM DAa3JIMYarOT HApYXHBIA U
BHYTpEHHUIl cjou. B ocToBe K ImyukaM KOJIJIar€HOBBIX BOJIOKOH



IPOXOAAT COCYAbl W HEPBBl, HO B MEHBIIEM KOJMYECTBE, YEM B
MBIIIIEYHOM OPIOIIKE.

CyX0XWIHs MBIIL] ObIBAIOT JI€HMOBUOHOU VTV NIACMUHYAMOU
¢dopmbl. JIeHTOBHIHBIEC Yallle BCTPEYAIOTCS Ha KOHEYHOCTSIX, BBITTOJIHSIS
POJIb MEPEAaTINKOB JBUKCHUSI, BHI3BAHHOTO COKPAILICHUEM MBIIICYHBIX
OpIOIIEK, PACIIOJIOKEHHBIX B BEPXHUX 3BEHBSIX KOHEYHOCTEH.

[TnacTHHYATBIME CYXOXHIIUSIMU (AQIIOHEBPO3aMH) 3aKaHYMBAIOTCS
MBIl OPIOIIHBIX CTEHOK, OOecreumBasi UX KPemnocTb U (GopMupys
Oenyio TuHUI0 Jcueoma.

@opma mvluiy pazHooOpa3zHa U 00YCIOBIIEHA UX TMOJIOKCHUEM Ha
CKeJIeTe M UCTOpHeH pa3BuTus. Pasnmuuaror: nracmunuameoie,
6epemeHoodpasvle U Kpy2osble.

Ilnacmunuamele MbIIIIB UMEIOT 3HAYUTEIBHYIO CHIIy, HO HX
nercTBue oxHOOOpa3HO (Hampumep, nuadparma, MHOTOpa3zieibHas,
3yOuatbie). Kpome TOro, miacTMHYaThle  MBIIIIBI MOTYT OBITh
IIMPOKMMHM, a CIIEIOBAaTeIbHO MMETh pPa3HOoOOpaszHylo ¢opmy -
TPEyrojbHYI0, pPOMOOBHIHYIO, TPAIICIUECBHUIHYIO.

Bepemenooopasnbie mpinpr: 27, 3% u 47 rpy6prombe,
Kak IpaBHJIO, MHOTOCYCTaBHBIC.

Kpyz206bie MBIIIIBI COCTABIISIOT OCHOBY €CTECTBEHHBIX OTBEPCTUH
Tena.

Oxpacka (I[BET) MBIIII HEOAMHAKOBAs y YXMBOTHBIX DPa3IHYHBIX
BUJIOB U BO3pPAacTOB, a TaKXKe B PA3IMYHBIX YacTAX Tena. MBIIIIbI
nomanu TemHee, yeM y KPC, Ha KOHEUHOCTAX TeMHee, 4YeM Ha
TYJIOBHIIIE.

LIBeT MbImI oOyciaoBieH WX (YHKLIHMEH W CTPOEHUEM: TEMHbIE
MBIIIIEl  OoJiee OOraThl CapKoOIIa3MOW W MHOTIOOMHOM (Oenkowm,
CBSI3aHHBIM C MOJICKYJIOH jKelne3a), OHM Oojiee MeIUIeHHbIE B paboTe, HO
Oosiee BbIHOCHHBBIE. CBETible MBIl O€IHBI MHUOTJIOOMHOM U
CapKoIIa3Moii, OoJiee ObICTpBIE B paboOTe, HO OBICTPO YTOMIISIOTCS, T.€.
MEHe€e BBIHOCIIUBBIE.

B Ha3BaHWYM MBI OTPaXKAETCS:

a) ¢popma 1 BennyrHa (OOJIBIIAS ¥ Majiasi KpyTias MBIIIIA);

0) TOYKM 3aKpEeIUICHHS - OJIB3A0IIHO- peOepHasi, TICUeroJIOBHAS,

B) CTPOCHUE - IBYIJIaBasi, TpEXriaaBas u T. [T.;

r) QYHKIMS M MECTO NPWIOKEHHS CHJIBI MBIIIIBI - JIy9eBOH
pa3rudaTenb 3arscThs, IOBEPXHOCTHBIA CruOaTelb MaibleB | T. 1.



AHaTOMHYECKHH ¥ (PU3MOJIOTHYECKHI MONEePEeYHNK

JInst pa3auyusi MBIIII 10 UX BHYTPEHHEH CTPYKTYpe, a TakKe IUis
COIIOCTABJICHUSI CHJIBI PA3JIMYHBIX MBIIII] OJHOTO M TOTO € KMUBOTHOTO
CPAaBHUBAIOT COOTHOIICHHE (PUIUOJOTMUECKOTO W aHATOMHUYECKOTO
MOMEPEUYHUKA MBIIIbL. ~AHamomuueckum nonepeunuxom (An)
Ha3bIBAIOT IUIOLIAJ(b €r0 IONEPEYHOro ceyeHus. Du3uonozuieckum
nonepeunukom (@) - TWWIOWAIb CEYCHHS TMEPICHIUKYISPHAS K
MBILICYHBIM BOJIOKHaM. DU3HOIOrMYEeCKUil OMIEPEYHUK WA PABHSCTCS
AHATOMHUYECKOMY, WIIM 3HAYUTEIBHO €ro HpeBbimaet. Eciu MbleuHbie
BOJIOKHA  pACIOJIaraloTcs — MapaJUiebHO  JUIMHE  MBIIIIBI,  TO
NONEPEeYHUKU paBHbL. OIHAKO, B OOJIBIIMHCTBE CIy4acB MBIIICYHBIC
MYYKH PAcIioIaraloTcsl He MapaljiesbHO, a IO YIJIOM K €ro JUIMHE U B
TaKUX CIIydasix ¢buznonoruuecKuit MIOTIEPEYHUK Oounple
aHATOMUYECKOTO W TeM Ooubie, 4eM Ooyiee KOcoO W B OoJblIeM
KOJINYECTBE PAAOB PACIIONIOKEHBl MbIIICUHbIe MydkH. CleqoBaTeNbHO,
yeM Oosblie (hU3MOJIOTHYECKUI MOMEepPeyHHK, T.€. YeM OOoJblIe B HEM
MBILICYHBIX ITyYKOB, TEM OOJIBIIIE CHIIA MBIIIIIBI.

[To BHYTpEeHHEMY CTPOCHHUIO MBIIIIIBI JICIAT HA:

1) ounamuueckue,

2) cmamuueckue,

3) cmamo-ounamuueckue unu nepucmeie (OAHO, JABY WU
MHOTOTIEPHCTBIE).

JUIst MBI OuHaAMu4ecko20 muna, o0ECIeYNBaOIUX aKTHBHYIO
Y Pa3HOCTOPOHHIOK PadOTy, XapaKTepHO: 1) OTCYTCTBHE CYXOKUIIBHBIX
NPOCIOEK BHYTPH MBIIIEYHOTO  OpIOIIKA, MapauieNbHBIH X0
MBIIICYHBIX BOJIOKOH, OOJIbINIAs UX JJIMHA, HO MEHBIIIEE UX KOJHYECTBO,
3) aHaTOMHYeCKUH W (PU3HOJOTHMYECKUH MOMEPEYHUKH paBHBI (An =
@y).

Cmamuyeckuit mun CTPOCHMS MBI  XapaKTepPHU3yeTCs
OTCYTCTBHUEM MBIIICYHBIX MyYKOB, HE MPOSBISET aKTHBHOTO YYacTHUs
NpU JBIKCHUU >KMBOTHOTO, HO BBHIMOJHSIOT OOJBIIYI0 PabOTy Ipu
CTOSIHUM M omope Ha 3emiiio. Cmamo- Oounamuueckue (Harpumep,
MEKpEOEpPHBIE) B HUX YMEHBIIACTCS [UIMHA MBIIICYHBIX BOJIOKOH, HO
YBEJIMUYUBACTCS HX KOJIMYECTBO, MBIIIEYHbIE MYYKH HMMEIOT KOCOe
HampaBjieHUe 3a  C4€T  Yero  yBEJIMYMBACTCS  OTHOIICHHE
(U3UOJIOTMUECKOTO MONEePEYHNKA K aHATOMUYECKOMY U JIp.

CratoauHaMU4eCKUe MBIIILBI UMEIOT MEPUCTOE CTPOCHUE U MOTYT
OBITH OJTHO, IBY U MHOTOIIEPUCTHIE. DTO pa3iuyue B CTPOCHUU 3aBUCHUT
OT B3aMMOOTHOIICHHS ITyYKOB MBIIIEYHBIX BOJOKOH U CYXOXKFIIIHH.



B onHOmepHCTHIX MBIIIAX CYXOKUIUE MPOCTUPACTCS C OJHOTO
KOHIIa MBIIIIIBI HA OJTHY TIOBEPXHOCTh OPIOIIKA, a ¢ APYroro KOHIA - Ha
MPOTHUBOTIOJIOKHYIO MTOBEPXHOCTH, 00pa3ys Ha MBIIIIE «CYXOXKUIbHOE
3epKayio» (IUIMHHEHINAs MBIIINA MOSCHUIBI U CIUHBI, JCITbTOBHIHAS).
[Tygku MBIMICUHBIX BOJOKOH pACIOJaraloTCs MEXIY CYXOXKHIUIMHU
KOCO I10 OTHOIIEHUIO K JUTMHHUKY MBIIIIIHI.

B ABynmepuCTBIX MBIIIIAX OJAHO M3 KOHLEBBIX CYXOXKWJINN
paciieruisiercss Ha  JBE  IUIACTHHBI,  KOTOphIE  JIeKaT  Ha
MPOTHUBOMIOJIOKHBIX TIOBEPXHOCTSAX OpIOIIKAaX, a JApyroe KOHIIEBOE
CYX0XKHJIUEC TPOHHMKACT BHYTPh Oproiika. [Tyuyku MBIIICYHBIX BOJOKOH
TaK)Ke UAYT KOCO, HO YIKE MEXKIY TPEMS CYyXOKUIIHSIM.

B mpocThIX MBIIIIAX MyYKH BOJOKOH JJITMHHBIC, HO KOJUYECTBO UX
HE BEJIMKO, B TMEPHUCTHIX MBIIIIAX JJIMHA BOJOKOH KOpoYe, HO
KOJIM4YeCTBO uX Ooubiie. Kaxmas MBIIIIa BBIMOIHSIET OMPEACIEHHYIO
pabory. Cumia MBIIIIBl [OPIMO MPOTOPIHOHAIBHA  KOJIWYECTBY
MBIIIEYHBIX BOJIOKOH, a TMyTh MPSIMO MPOMOPIMOHANICH JJINHE
MBIIIEYHBIX BOJIOKOH.

[ToaTOMY MBIIIIIBI HA CKENIETE U pacIpe/ieieHbl HEOJMHAKOBO: TaM
rae TpeOyercs Oonblas cuiia BCTPEYAIOTCS TEPUCTHIE MBIIIIIBI
(umHHas ronoBka 37**") a4 juIs BBIHECEHMS IPYIHON KOHEYHOCTH
Briepén TpebdyeTcss HE CTOJBKO CHIIA, CKOJIBKO pa3Max, I[MOITOMY
TICYETOJIOBHASI MBIIIIIIA TPOCTOTO CTPOSHUSI.

[IpakTHdyecku BMECTO CHJIBl MBI ONPEICNSIOT YCIOBHYIO
WIomaab «pu3nojoruueckoro momnepeynuka» (D). Dmmupuvecku
YCTaHOBJIEHO, YTO CHJIa MBIIIIBI KoJiebneTcst B mpeaenax 5 - 13,7 xr Ha
1 om® T unepnnazus- YBEIWUYEHUE YHCIA MBIIIEYHBIX BOJIOKOH,
2unepmpogus- yBeIUYECHHE MBIIIBI B 00bEME B pe3yibrare
YTOJIIICHHS MBIIIICYHBIX BOJIOKOH.

Y KOWIKM W CBHHBUM MYCKyJaTypa JAMHAMUYECKOTO THIA, Yy
KOIIBITHBIX CTATOAUHAMHUYCCKOIO U CTATUYECKOr0 THUIIA.

HaubGonee ™maccuBHblE W ONM3KHME K JAWHAMUYECKOMY THITY,
MBIIIIBI  PACIOJIOKEHBI Ha TYJIOBHUIIE W B BEPXHUX 3BECHBIX
KOHEYHOCTeH. MeHee MaccuBHBIE, Oojee ONM3KHe K CTaTHYECKOMY
TUITY MBIIIIBI HAXOAATCA B OOJACTH CPEIHUX 3BEHbEB KOHEUHOCTEH.
Emé Ooitlee crarnmyeckre M MEHEE MACCHBHBIC MBIIIILI — B HUIKHHX
3BEHBSAX KOHEUHOCTEH KOIBITHBIX.

Ha poct Myckynatypsl BIUsSET KOPMIIEHUE, COJEp)KaHUE U
OKCIUTyaTaIysl >)KHBOTHBIX.



Bo3pacTHbie M3MEHEHHS BBIPAKAIOTCS B YBEIUUCHHH pazMepa U
JAMaMeTpa MBINICYHBIX BOJIOKOH, B M3MEHEHHHM (OPMBI, B CTCICHH
Pa3BUTHS COCTUHUTEILHOM TKaHH.
Mbutuiybt no oynkyuu denam na:
1) Pa3rmGarenm — (pacrmosaraiorcsi Ha BEpIIMHE YIJia), BBIIIC
CycTaBa, Ha KOTOPBIA NEUCTBYIOT,;

2) Crubatenn — (pacnoiararoTcsi BHYTPH yIJia, YMEHBIIAs yroJ
MEXTy KOCTSIMH);

3) AO6aykTOpBI — (pacnosiararoTcs JaTepajibHO OT CYCTaBa);

4) AngyKkToOpbl, WIH npueodawgue  (pacrojaralorcs  Ha
MeMaIbHOM MOBEPXHOCTH);

5) Bpamartenu, unu nponamopst (BO BHYTPb);

cynunamoput (Hapyxy)

6) C:kuMaTeqd OTHOCATCS K THIy KPYTOBBIX MBIIII, HE
UMCIOLIMX TOYEK MPHUKPEIICHUS Ha KOCTSIX.

7) CyXuBaTeJM — MOTYT UMETh TOYKH 3aKpEIUICHHs Ha Xpsiax
(HanmpuMmep, TOpTaHu).

8) PacmmmpuTead — MPUKPEIUISIOTCS OAHUM KOHIIOM K KOCTSIM
WM XpsliaM, a APYTMM BIUICTAIOTCS B CY)KUBATEIH 10
paaycam.

Ycnosus, ynywwmarowue pabomy motuiy

OnTuManbHble YCIOBUS Ui PabOThI MBIIII, CO3/AOTCS B TOM
cllydae, eCIM OHU MPUKPEIUIAIOTCS K KOCTSAM IO MPsSMbIM yriioM. Eciu
K€ TIPUKPEIUICHHE OTKIOHSAETCS B CTOPOHY OCTPOTO WJIH TYMOTO yIJia TO
BO3HMKAeT OecroJie3Hass TpaTa CHJIbI MBIIIIBI HAa CXKATHE KOCTHU HWIIH,
HAmpoOTUB, Ha €€ pacTshkeHue. [IOCKOJIbKY MBIIIIIBI HA KOHEYHOCTSAX
JeXaT mapajuieIbHO KOCTSAM, Ha KOTOPBIX OHH 3aKpPEILISIOTCS, TO BCE
OHM B Hadyalle CBOEH pabOThl HAXOJATCS B KpaifHe HeOIarompHsITHBIX
yCIOBUSX. BiusiHMe 3TOro HEOMarompusTHOTO (akTopa CrIIaKUBAETCS
TeM, 4TO a) AMHU(U3bl ObIBAIOT OOBIYHO YTOJINEHBI; 0) Ha KOCTSIX
UMEIOTCS [IIEPOXOBATOCTH, OTPOCTKH U SIMKH B) PACIOJIOKEHHE KOCTEH
B CyCTaBax IO/J] YIJIOM T') U3MEHEHHE JJTUHBI 3BEHbCB HA KOHCYHOCTSIX 3)
HAJIMYUE CHHEPTHCTOB B KaXOM CYCTaBe.

Bcnomozamenwvhbuie OpP2AHBI MbLULY U UX d)ymamu
K BcrmoMorareabHBIM OopraHam MbIIIL OTHOCSTCH. gbacuuu, C653KU,
6prbl, CUHOBUAJIbHbLE 61azdaluuia CyXO.?fCLUZMZZ, cneyuailvbHovle O10KU U
ce3amoBuUoHble KOCHIU.



Dacyun - T1NIEHKA U3 IUIOTHOM COSIUHUTEIBLHON TKaHH,
MOCTPOEHHAsT W3 IUIACTOB KOJUIAr€HOBBIX BOJIOKOH C Pa3iIMYHBIM
HampaBjieHueM. PaznuualoT MOBEpPXHOCTHYIO U TIyO0OKyro dacuuu.
[ToBepxHOCTHasi OTHENSAET KOXY OT MYCKyJaTypel, a TioyOokas —
OTJENBHYIO MBIIIIY WM TPYIIBI MBI, B Tex ciy4asx, ey MbIIIIIbI
JEUCTBYIOT BCE BMECT€ W B OJHOM HANpPaBICHUU, MEKMBIIICUYHBIC
NEPeropoaKd MeXAy HUMM e[Ba BbeIpakeHbl. Hamportus, B obmactu
PacHoOIOKEHUS CYXOKWIMH JIMHHBIX MBI (Ha 3amscThe, Majblibl),
dacuum  yrommaroorcs Hu  (GOPMHUPYIOT CreunuanbHble  (HUOpPO3HBIE
BJIarajiila CyXOXKUJIMH, KOTOpBIE OT CaMUX CYXOXKWJIMH OTICINSIOTCS
CHHOBHAJIbHBIMU BIIarajguiiamu. B ompenenénusix mecrax acium
YTONIIAsICh, O0pPa3ylOT IS CYXOXKMJIMI HONEpEeYHbIE WM KOJbIIEBbIE
CBA3KH, KOTOpPBbIE M3MEHSIOT HallpaBJI€HUE JCHUCTBYIOLICH CHIIbI
MpImIbpl.  Pacuud  MOTYT  BBIIOJHATH — 3AIIUTHYIO  (YHKLHIO,
MPETATCTBYS 3aTEKaHUIO THOS.

bypca — memio4yex B COCIMHUTENBHON TKAaHU, COJEPKALIUN CIU3b
(cmusucrass Oypca) wnm cuHoBHiO (cuHOBHMAibHast). [lociemusis
pacrioyaraercsi B OOJIaCTH CYCTaBOB M COOOIIAETCs C KarCyJlaMu,
BBIMSIYMBAHUAMU ~ KOTOPBIX OHM sBIsifOTCS.  braromapss  Oypcam
YMEHBIIAETCS TPEHHE MBIMIIBI WIH CYXOXHIUS O JApYrHe OpraHbl.
Bypcel, nexamue TMOJ MBIIILAMH, HA3bIBAIOTCS IOJMBIIICYHBIE;
MIOJICYXOXKHJIBHBIE; TIOJCBSI304YHbIE (MEXKAY CYXOKUIHSIMHU U CBS3KOH);
MOJIKO’KHBIE.

Cunosuanvnvie 61a2anuW4@ CYXO0MCUIUIN TIO CTPOCHUIO W
3HA4YeHUIO CXOXKH ¢ Oypcamu. OHM 00pa30BAUCH U3 TOJCYXO0KUIBHBIX
Oypc. BcenenctBue CKoONbXKEHHS CyXOXHJINHM, Oypchbl BBITSHYJIHCH B
JUIMHY, B LIMPUHY U 3aBEPHYJUCh C OOKOB Ha MPOTHBOIOJIOXKHYIO
CTOPOHY CYXOXXHJIHs, Iie Kpass Oypchl COMKHYIUCh. TakuMm oOpasom,
CHHOBHAJIBHOE BJIarajuiie, MpeacTaBiseT coOoil /1Ba CHHOBUAIBHBIX
JIMCTKA, OJIMH U3 KOTOPBIX — BUCLIEPAIBHBIM CPACTAETCS C CYXO0XKUITUEM,
a JIpyroil — mapueTanbHbBId — cpactaercs ¢ (UOPO3HBIM BIIAraJHILEM
CYXOXKHIIHUS.

bnoku u cezamoeuonvie kocmu. B Mecrax, IIe CYXOXUIHE
CKOJIB3HUT IO KOCTH, MOCIEIHSS MOKPHIBAETCS THAIMHOBBIM XPSIIOM, a
CYXOXXWJIME OKpYXaercs Oypcoil (HampuMep, CyXOKWIIME JBYIJIABOW
MBIIIIBI TUIEYa 4Yepe3 MEeKOYropKoBbIH ken00). B npyrux ciydasx,
BCJIEJICTBHE MAaKCUMAJIBHOTO HAINPSDKEHUS CYXOXKUIIUS, Ha MECTe XpsIa
pa3BHBaeTCsl KOCTHAsl TKaHb, (hopMHpYIOIIas ce3aMoBuaAHbIe KocTh (I n
11 ¢ananr, koseHHas uamika). Ce3aMOBUHBIC KOCTU YBEIUYHUBAIOT



IIPOYHOCTb  CYXOJXKMJIMM, YMEHBINAIOT TPEHHUE, U3MEHSIOT Yroll
MPUKPEIUICHHS MBI K KOCTH, YIy4Ilas yciaoBus e€ paboThl.

Mbiutynbt 2010601

Jenstcs Ha:

a) MUMHYECKHE MBIIIIBI — IJIACTUHYATHIC, KOPOTKUE, HAXOSTCS B
KOXHBIX CKJIaJIKaX BOKPYT €CTECTBEHHBIX OTBEPCTHH;

0) ’KeBaTeIbHbBIC MBIIIIIBI — 3aKPEIUISIOTCS Ha KOCTSX MO3TOBOTO
yepena U HWKHEH democTh. DyHKIMM uX — CMbIKaHue yentocted. Mx
AHTOTOHUCTBl 3aKPEIUIIIOTCS Ha SIPEMHBIX OTPOCTKAaX M HA HWKHEH
YeJIOCTU. OJTa T[pyINa MBI JAEHCTBYET HAa BHCOYHO-YENIIOCTHOMN
CyCTaB.

MuMn4yecKkre MbILIIbI

1. KpyroBasi MplIma pTa JISKUT B TOJIIE TY0 HEXy CIU3UCTON
000JI0YKO U KOXkKeHl, cpacTasich ¢ MOCIETHEH.

2. llonGopoaouHasi MbIIIIA HAYUHACTCS HAa TYOHOH TTOBEPXHOCTH
HIDKHEH YeNIOCTH M 3aKaHYMBAETCS B KOXKE M0100PO/IKA.

3. CkyJoBasi MbIIIIA HAaYMHAETCS HA CKYJIOBOW  [ayre,
Halpa,JIsieTCs K yIily pTa, TEPSIETCA B KpYrOBOM MBIIIILIE pTa.

4. HocoryOHblii moaHMMATEJb pacrojaraercs Ha OOKOBOM
MOBEPXHOCTH HOCA, TECHO CpacTaercs ¢ koxkeil. Haunnaercst Ha nmoOHoM
¢acuuu 1 HanpaBIseTcs K BEpXHeH ryde u Kpbuly Hoca.

5. Hapyxnasa méyHass MbIIIIA HAYMHACTCS BMECTE C
HOCOTYOHBIM IOJHUMATENEM, JISKUT C3aJd OT HEro, OKaHYMBAaeTCs B
MYCKYJIaType LIEKH.

6. KibIKoBasi MbBIIIIIA.

7. CnienuaJbHBIA MOJIHUMATE/Ib BePXHeil ryobl.

8. Onyckaresb BepxHeil ry0bl. Bce oHu HaunHatoTcst B 06acTu
MOAIIaA3HUYHOTO OTBEPCTHUS, TOJIBKO KJIBIKOBAsl y CBUHBU HAaUMHAETCS B
KJIBIKOBOU SIMKE.

9. IléyHas MBINLA JIOKUT HEMOCPEICTBEHHO HA CIU3UCTOU
IIeKH, oOpa3yeT OCHOBY WIEKH, COCTOMT M3 TIOBEPXHOCTHOIO U
riryookoro cioé€B. IIOBepXHOCTHBIA CIOW MO CTPOCHHIO MEPUCTBIM U
pacrioyiaraercsi Brepead MacceTepa. [yOokuil cioif HaumHaeTcs B
00J1aCTH MOJISIPOB M MBIIIEYHBIE BOJIOKHA HJIYT MPOJOJIBHO, TEPSACH B
KpYyroBO MBIIIIIE PTa.

/KeBare/jibHbIe MBIIIIBI: UX 4, y JIOmaau — 5.



1. boabmas KXeBaTeJbHAsi MBIIIIA IIEPUCTasi, HAUUHAETCS OT
JMIIEBOTO I'PeOHS U CKYJOBOW Iy, 3aMONHSASA IMKY JJIS OJHOMMEHHOM
MBIIIIIBI.

2. BucoyHass  MbIIIA  3aI0JHSIET  BHCOYHYIO  SIMKY,
3aKaHYMBAETCA HA MBIIIEYHOM OTPOCTKE HUKHEU YEIIOCTH.

3. KpbL1oBasi MbIIILA COCTOUT U3 MEIUAIBHOW U JIaTepasbHOM
JacTeld, HAYMHAsACh Ha HEOHON M KPBUIOBUIHBIX KOCTSX, 3arlOJHSS
KPBUIOBYIO IMKY.

Bce 3 MBImIbBl CXUMAIOT 4YEIIOCTH. Pa3KUMaT YeNroCTH,
OTKpBIBasi POT:

4. JIByOpromHasi MbIIIIA HauuHAeTCs Ha SAPEMHBIX OTPOCTKAX,
IepeceKass KpbUIOBYIO MBIIIIY, 3aKpEeIULIETCs Ha TeJlNe HUKHEH
YeIIOCTU. Y BCEX XMUBOTHBIX OHa HMMeeT 2 OpIolIKa, COSAMHEHHBIX
CYXO0KHMJIIUEM, Yy COOaKH — OJJTHO OPIOIIKO.

5. SIpémHo-yeIOCTHAS. MBIIILA TOJIHKO Y JIOIIAAH, HAYMHACTCS
Ha SApPEMHBIX OTPOCTKAX, 3aKaHYMBACTCS HA 3aJHEM Kpae HUXKHEH
YEJIFOCTH.

Mouruypl 2pyonsvix cmeHok

JIHCTBYIOT Ha CyCTaB TOJIOBKM M OYropka, pacHIMpsioT rpyIHYIO
MOJIOCTH NPH BAOXE U CY)KMBAIOT IPH BbIOXE. B MBIIIIIax BIbIXaTeNsaxX
(MHCTIMpaTOpax) MyYKH MBIIICYHBIX BOJIOKOH UIYT JOPCO-KpaHHAIBHO,
noBopaunBas péOpa BHepén U JaTepalibHO, YBEIMYUBAS TPYIHYIO
MOJIOCTh B TIONEPEYHOM M BEPTHKAIBHOM HANpPaBICHHUH, TaK Kak
OJTHOBPEMEHHO  MPOUCXOJIUT  ONyCKaHWe TpyaHOH KocTh. B
AKCTIepaTopax (BBIABIXATENSIX) MyYKH MBIIIEYHBIX BOJOKOH HAYT JJOPCO-
KayJlaJbHO, OHM TAHYT pEOpa Ha3zaJ W MOBOpauMBas WX BO BHYTPB,
o0beM TIpyJHOH TIOJOCTHM  yMEHBIIAETCsl, a TpyaHas KOCTh
MPUTIOTHUMAETCS.

JlpixaHue MOKeT OBbITh: 1) TPYAHBIM, €CIIM MBIIILBI JEHCTBYIOT Ha
pE€Opa, pacummpsis TpyaHylo KieTky. Ecnum yBennueHue rpyaHON
MOJIOCTH BO3MOXKHO M B MPOJOJILHOM HAINpaBJICHUH, TO TaKOW THII
JBIXaHHUS Ha3bIBaeTcs 2) OpIOUIHBIM U oOecnieynBaeTcst quadparMoi u
OpIOIIHBIMH MBIIIIIAMH.

Huadparma (rpyno - OpromIHas Meperopojka) MpH COKPallCHUH
U3MEHSET KyNojoo0pa3Hylo (opMy Ha KOHYCOOOpa3HYI H3-3a 4YEro
IpU BJIOXE YBEIMYUBACTCA JUIMHA rpyaHOM nonoctu. [Ipu 3TomM oprans
OpIOIIHOM TOJOCTH OTTATMBAIOTCS Ha3al U PACTATUBAIOT OPIOLIHBIE
Mbinbl. [Ipy BbIOXE OpIONIHBIE MBIIIIBI COKPAIIAIOTCs, JaBs Ha



OpraHsl, BAaBJuBas quadparmy B rpyAHYIO MOJIOCTb, TO €CTh NMPHAAIOT
eil kymosooOpasHyro ¢opmy (Beinox). Takum obOpa3oMm, nuadparma,
ABJISISICH MHCIIMPATOPOM, KOTOPBIH JAEHCTBYET KaK IpU MOBEPXHOCTHOM,
TaK M IPU TITyOOKOM JIBIXaHUU. A MBIl OPIOIIHBIX CTEHOK, TOMUMO
UX OCHOBHOW (DYHKILIMHM, TIOMOTAIOT 3KCIUpaTopaM. BpIOIIHbIE MBIIIIbI
HE TOJIBKO MOJIEP’KUBAIOT OPTaHbl, HO U CIABJIMBAIOT UX, MOMOTas UX
onopokHeHHto. CoKpallleHHue MBI OpPIOIIHOTO Ipecca MOMOTaeT B
¢ukcanuy 1NO3BOHOUHOro ctonba. Takoe pasHooOpazue GyHKUIUI
OPIOIIHBIX MBI 00€CIIEUNBACT HAJIMYUE B MX COCTaBe 4-X IUIACTOB C
Pa3IMYHBIM HANpaBJICHUEM ITyYKOB MBILIEYHBIX BOJOKOH. BapixaTenu —
ux 6:

1) Inadparma — 1o CTpOSHHIO UMEET 2 YaCTH:

a) nepudepudeckas — MplIICYHAS;

0) LeHTpalbHAasl — CyXOXKHJIBHBII LIEHTP.

ITo Toukam 3aKpernseHus — 3 YacTu:

a) MOSICHUYHYIO - TPEICTABICHHYIO 2-yMs HOXKKaMH, KOTOpBIC
HAQUMHAIOTCSI Ha Telax 2-yX IMOCIEAHUX TPYIHBIX M TEPBBIX
MOSICHUYHBIX MO3BOHKOB. MEXy HOXKKaMH — OTBEpCTHUE JAJIs a0pThl. B
npaBoil HOXKKe 053U e€ mepexoa B CyXOXKHIJIbHBIA LIEHTP — OTBEPCTHE
JUIS TUILEBO/1a M OJTyXK/Ial0Iero HepBa,

0) pEOepHas — 3aKperusieTcss Ha MEIUajJbHOH MOBEPXHOCTH
pEOepHOIt CTeHKH;

B) TpyaHas — 3aKpeIuisieTcss Ha JOPCAIbHOM IOBEPXHOCTH
MEUEBUIHOTO OTPOCTKA.

B cyXxoxuiapHOM IEHTpe, B IUIOCKOCTH 6-7 pebpa, HaxoauTcs
OTBEpCTHUE JUIS KayAalbHOM MOJIOH BEHBI.

2) JlopcanbHblii 3y04YaThblii HMHCIHPATOP HAYMHACTCS 3yOI[AMHU
Ha TI03BOHOYHBIX KOHLAX p&0ep, OKaHYMBAIOTCS HAa OCTUCTBIX
OTPOCTKaX TPYIHBIX BHEpEAM JIEXKaIMX MO3BOHKOB. KommuecTBo
3yOII0B Y pa3HBIX )KUBOTHBIX pa3Hoe: y cBuHel 4-5, y nomaneii 7-8 (ot
5-6 no 11 rpyaHO# NO3BOHOK).

3) Hoauumartenn pédep OepyT Hayaso OT KPaHUAIBHBIX KOHIIOB
pédep co 2-ro A0 MOCHEAHEro M 3aKaHYMBAIOTCS HAa COCLEBUAHBIX
OTPOCTKAaX BIIEPEH JICKAIINX TO3BOHKOB.

4) Hapy:kHbie Me:KpéOepHble MBIIIIbI 3aTI0THSIOT TPOMEXKYTKH
Mex Iy p€opamu.

5) JlecTHU4YHAsi MBIIIA JSKUT MEXKAYy pEOpaMH M IICHHBIMH
MO3BOHKAMH, pa3Jessisich Ha:

a) HangpEOepHYIO;



0) cpeaHIoK;
B) BEHTPAIBHYIO.

HanpéOepHasi 7eXUT BEHTPAIbHO OT 3yO4yaToil BEHTpAIbHOM
MBIIIIBI, HAuyMHAETCS Ha pEOpax (HEONUHAKOBO Y JKUBOTHBIX),
OKaHYMBACTCA Ha MONEpeyHO-pEOCPHBIX OTPOCTKaX 6-4 IIeHHBIX
II0O3BOHKOB.

Cpenusisi  HaumHaercst oT 1-ro  pebOpa, OKaHYMBaeTcs Ha
MOTIEPEeYHO-PEOEPHBIX OTPOCTKAX 6-4 MICHHBIX TO3BOHKOB.

Bentpanbnas umeercs Tonbko y KPC, Haunnaercs ot 1-ro pebpa,
OKaHYMBACTCA Ha TONEPEYHO-pEOEPHOM OTPOCTKE 3-rO IIEHHOTro
MIO3BOHKA.

VY Jomaay TONBKO UMEETCs CpeaHsisl, KOTopas 3aKaH4YMBAETCs Ha
oyropke 1-ro pedpa.

6) Ipsimasi rpyaHasi JIGKHUT BEHTPAIBHO OT 3yOLIOB 3yOuUaToi
BEHTPAIbHOMN MBI, HAUWHACTCA Ha 2-4 peOepHOM Xpsillie, CIIMBACTCA
C CYXOXWIMEM HpsIMOM OpIOmHONW MBIIIB, HAET KpPaHUAIBHO,
3akaHuMBaeTcs Ha 1-om pelpe.

BeipixaTenu, SKCIUpaTopsl — ux 4.

1) JdopcanbHblii 3y04YaThlii eKCIMPATOP HAaYWHACTCS 3yOLAMH
OT KayJaJbHOM yacTu pédep M MPUKPEIIeTCs K OCTUCTBIM OTPOCTKAM
C3a/11 JIeXKAIUX TO3BOHKOB.

2) Onyckartesqb pédep WM TOSCHUYHO - pEOepHas. Jlexwur
TPEYrOJIbBHUKOM MEXIy IMOCIEIHUM peOpoM U IMoIepedHO-pEOEPHBIM
OTPOCTKOM 1-ro MOSICHUYHOTO MO3BOHKA.

3) Buyrpennue  MeXpéGepHble  MBIIIIBI  3aMOJHSCT
MPOMEKYTKH MEXIy pEOpaMu, UIYT A0PCO-KaylalbHO, MPUKPBIBAIOTCS
HapY>KHBIMU MEXPEOEPHBIMH.

4) Tlomepeunass TpPyAHasi MBININA JIGKUT HAa JOPCAITbHOU
MOBEPXHOCTU TPYAHONH KOCTH U p&OepHbIX xpsmieid. Haumnaercs ot
pEOEpHBIX Xpsilled, OKaHYMBAeTCs Ha CBS3KE TPYIHONH KOCTH, XOX
MBIIIIEYHBIX BOJIOKOH IOTEPEYHBIH.

Mouruypl oprowinbIX cnmeHoK
Taxkux mpimn 4. Kaxngas U3 HUX 3aKaHYMBAETCS IJIACTUHYATHIM
CyXxokuimeM (aroHeBpo30M), KOTOpBIE Y4YacTBYIOT B 00pa3oBaHHU
0esoi JTMHUM KUBOTA.
1) Hapyxnas Kkocasi OpromHas MbImma oOpa3yer
MOBEPXHOCTHBIA IIacT OpromHoi creHku. Haunmnaercs 3yOuamu Ha
Hapy>KHOM MOBEPXHOCTU TPYAHBIX KOHIIOB pEOEp, 3aKperuisiercs Ha



MaKJIOKE U MEPEXONUT B HIMPOKOE CYXOXKHIIUE, B KOTOPOM Pa3IHyaioT 3
TUTACTUHKH:

a) OproIIHAas;

0) TasoBas;

B) OeipeHHasl.

BpromHas u Ta3zoBasi IUTACTUHKU (POPMUPYIOT B 00JacTH maxa y
CAMIIOB HAPYIHCHOE NOOKOJCHOE KONbYO NAX0B020 KAHANA 8 Ude KOCOU
wenu.

2) BuyTpenHsis Kocasi OpromIHas MBIIINA 00pa3yeT CpeaHUi
wiacT OpromHo#M creHkH. HaumHaeTcss oT Makiioka M BeepooOpasHO
pacxoautcs Ha pEOEpHYI0O Ayry W OpromHyilo creHKy. KaynambHbiM
KpaeM 2ma Mbluiya BMECTE C NAX0B80U CEA3KOU 00paszyeT OprowHoe
(enybokoe) omeepcmue naxosoeo kauana. I10AKOXKHOE W OPIOIIHOE
KOJIBLIO COCIUHSIIOTCA IaXOBBIM KaHAJIOM MEXKIY OOEHMH KOCHIMH
OpIOIIHBIMH MbIIILaMHU. B HEM y caMII0B MPOXOJUT CEMEHHON KaHATHK
U3 CEMEHHOr0 MeIIKa B OpIOIIHYIO NOJOCTh, B COCTaBe KOTOPOTO
ceMsnpoBo. [TaxoBblii KaHA €CTh 'y CAMOK COOAKH.

3) TIlomepeunasi OpromHas MbIIa o0pa3yeT camblid
BHYTPEHHUI MjacT OplomHoi creHku. HaumHaercs Ha monepeuHo-
pEOEPHBIX OTPOCTKAX TOSCHUYHBIX I103BOHKOB, 3aKaHYMBAETCAd Ha
O6enoit yuHMHM KuBoTa. CO CTOPOHBI OpIOIIHOM MOJOCTH MBI
MOKpBITa TOIEpeyHO-OpromHoi  (aciueld u  cepo3HOil  00010UKON
(Opro1IHOIA).

4) Tlpsaimasi OPIOLIHASI MBILIIA JIGKUT BEHTPAIGHO Ha OPIOIIHON
crenke. Haumnaercst cyxoxxkuiaueM Ha xpsmax 4-9 pebpa u Ha
BEHTPAIbHON TMOBEPXHOCTH TPYAMHBI, 3aKaHUYMBACTCS HA JIOHHOM
rpebHe, a y caMIIOB — Ha JIOHHOM Oyrpe.

Mbuuysl, npuxkpennaouiue 10namKy K mynoeuuly

1. TpaneueBuAHAs MBIIINA JIEKUT B OOJACTH XOJKH U IIEH.
Hauunaercs OT HamgOCTHCTOW CBSI3KM OT 2-ro meiHoro 1o 11-ro
IpyIHOTrO MO3BOHKA. B obmactu 3-ro TrpyAaHOTO JENUTCS HA MIEHHYI0 U
IPYIHYIO YacTH, 3aKpeIUIIoNIecs Ha JIOIATOYHOW OCTH, Y coOak OHa
HauMHaeTcsd OT 3-TO LIEHHOro MO3BOHKA. MBIIIIa BpallaeT JIONaTKy
BIIEPE WM Ha3aj MPU COKPALICHUM OJHOM U3 4yacTei u ukcupyer eé
IIPU COKPAIIEHUU 000uX.

2.PoMOOBHIHAA MBILILA PACIIOJIATaeTCs MOJ TPAIEIeBUAHOM, a
caMma MPHUKPBIBAET 3y0UaTyl0 BEHTPAJIbHYIO MBIIIIY, TAaKXKe ISIUTCS Ha
HIeHHYI0 M TPYOHYI0 4acTh B 00jacTu 3-r0 TPYAHOTO MO3BOHKA,



3aKpeIUIsieTCsl Ha JIOMATOYHOM XpsIle MeIUallbHO, TAHETCs 10 8-To
IPyIHOTO MO3BOHKA, (PYHKIIUS T, YTO U Y TPAeleBUHOM.

3.3y0uaTrass BeHTpajibHasi MbIIIIA MOIIHAs, BeepooOpasHasd,
JEKUAT HAa OOKOBOW MOBEPXHOCTH LIEH M TPYAHOM KJIETKH, pa3ieisisich
Ha IIeliHy10 U TpyaHyto yactu. llleiiHast yacTh HauMHaeTcs 3yOlaMu OT
nornepeyHo-pEOEPHBIX OTPOCTKOB 4-7 IIEHHBIX MI03BOHKOB, a TpyAHAs —
3yOuamu ot HuxkHed Tpetu 8-9 pébep, okaHuMBaeTcs Ha 3yOuaToit
IIOBEPXHOCTH.

Mpuiuuysl, npuxkpennaouiue c60600HbLIL OMOEI KOHEYHOCMU K
mynosuuy

1. TleyeroJioBHAS MBINIA JUIMHHAS, [UIACTUHYATAsS, JICKHUT HA
OOKOBOIl TMOBEPXHOCTH 1€, OT IUJICYEBOH KOCTH JI0O TOJIOBHI,
paszeiseTcs Ha:

1) KIIFOYMYHO-3aThIIOYHYO;
2) KJIFOYUYHO-COCIICBUIHYIO;
3) KJIIFOUYUYHO-TIJICUCBYIO.

BbIHOCHMT KOHEYHOCTh BHEpEN, Momoras pasrudarh IICUYeBOM
CyCTaB.

2. lllupoyaiimas MbIIIA COMHBI AHTArOHUCT TUICYETOJIOBHOMN
MBIIIIIBI, JIOCKAs!, ITUPOKast, JISKUT Ha OOKOBOW TPYTHON CTEHKE, C3a/I1
nomatku. HaumHaeTcsl CyXOXWIHeM OT MOSICHUYHO-CIIMHHOW (aciuy,
KOTOpasi HaTsHyTa OT 3-4 TPYAHOTO [0 TMOCJIETHET0 MOSCHUYHOTO,
3aKperuIsieTcsl MSCUCTO Ha TMOCHeTHUX péOpax, 3aKaHUYMBAeTCs Ha
KPYIJIOM IIepOoXOBaTOCTH BMeECTE€ C OOJBIION KPYryioil MBIIIIEH,
nmomorasi cru0arth miedeBoi cycras. [Ipu PUKCHPOBAaHHBIX KOHEUHOCTSIX
BBIHOCHT TYJIOBHUILIE BIIEPEL.

3. IloBepxHocTHasi TPyAHAsi MbIIILIA JIGKUT MOJ KOXeW Ha
BEHTPAJILHOM NOBEPXHOCTU TPYAH, MEXIYy TIPYAHBIMU KOHEUYHOCTH,
paszeisercs Ha:

1) nieveByro u;

2) TpeAIJICUEBYO YacTH.

[I;meyeBas yacTh HAYMHAETCS HA PYKOSAJIKE TPYIHOW KOCTH,
OKaHYMBaeTCd Ha  TIpeOHE  TUIEYeBOM  KOCTH,  JUCTalIbHEH
IJIEYEr OJI0BHOM.

[Ipenmneunas 4YacTh HauMHaeTcs OT rpynHor koctu  (1-6
péOepHOTO  Xpsllla), OKaHUYMBaeTCs Ha (aciuu NpeAIUieubs C
MeIuanbHOM cTopoHbl. [loMoraer ammykTopaMm (MOATATHBAET HOTY) K
TYJIOBHILLY.



4. I'myOokasi rpyAHAasi MbIIILA HAYMHAETCS HA TPYAHON KOCTH U
pEOEPHBIX XpsIIaX, OKAaHYMBAETCs Ha Oyrpax Mmie4eBOi KOCTH.

Hopcanbnvie mbluiybl NO360HOUHO20 CMO10A

Pacrionaratorcss MeXIy OCTUCTBIMA U IONEPEYHBIMU  (HIIH
NOTMEepevHO-pEOCPHBIMU)  OTPOCTKAMH  MO3BOHKOB, a TaKXKe Ha
MO3BOHOYHBIX KOHIIAX pédep. OHU pa3rudaroT NO3BOHOYHBIN CTONO pU
JIBYCTOPOHHEM COKpAIllEHWH, W3TM0AaIT TIO3BOHOYHBIA CTOJNO B
CTOpPOHY, IIOBOPAYMBAIOT TOJOBY M WICI0 MpPH OJHOCTOPOHHEM
cokpauiennu. Cpeau JopCabHBIX MBI PA3IMYAIOT 4 TPYIIBI MBI

1) octucryro;

2) TOTEePEYHO-OCTUCTYIO, JISKAIIHE MEHATBHO;

3) OCTUCTO-TIONEPEUHYIO;

4) o AB3I0IITHO-PEOEPHYIO.

[MonB3nomHoO-p€OepHast  rpymma —  camas  JaTepalibHas,
HAUMHACTCd OT MOAB3AOIIHOM KOCTH IO MOINEpPeyHO-peOepHBIM
OTPOCTKAM MOSICHUYHBIX TO3BOHKOB, 3aTEM 110 p&OpaM 1 3aKaHYMBAETCS
Ha IIee, pa3/ieNssich Ha!

a) NO/B3I0IIHO-peOepHast MOSICHHUIIBI ¥ CITUHBI;

0) MoB3IOUTHO-PEeOEpHAs IIIEH.

Ocrucro-nonepeydHasi Tpymma — XapakTepu3yeTcsi HanpaBIeHUEM
MBIIICYHBIX IYYKOB OT OCTHCTBIX OTPOCTKOB C3aIH JICXKAIIUX
MO3BOHKOB Ha MOIEPEYHbIE OTPOCTKHM BIEPENN JIeKAIIUX MO3BOHKOB,
nporycKasl psii cerMeHToB. K HUM OTHOCSTCS: AMMHHEHIIAs MbIIIa
CIIMHBI, TUIACTBIPEBU/IHAS, MEXKIIOTIEPEYHAs!, KaylaJbHasi KOcasi MBIIIIa
TOJIOBBI, [UIMHHBIN TIOJHUMATEIh XBOCTA.

Ocrtucras Tpynma — pacroJiaraercss TOJNBKO Ha OCTHUCTBIX
OTPOCTKaX MO3BOHKOB. K HUM OTHOCSTCS: OCTHCTas MBIIINA, TpsMast
AopcalibHast OOJIBIIAst MBIIIIA TOJOBBI, TOJJHUMATEb XBOCTA.

[TonepeuHo-ocTuCcTass — JEKUT T[IIYOOKO, HEMOCPEACTBEHHO Ha
MO3BOHKaxX. MIMeeT X0J1 MBIIIEYHBIX MYyYKOB OT MONEPEYHBIX OTPOCTKOB
C3a/I1 JISKAIIMX MO3BOHKOB HAa OCTUCTBIE OTPOCTKH BIEPEAM JISKALTHX.
K HMM OTHOCHTCS: MHOTOpa3eNibHAas U MOyOCTUCTAS .

Camas narepajibHasi U3 JOPCATBHBIX MBIIII] TTO3BOHOYHOTO CTONI0A
SIBJISIETCSL  TIOJIB3JIOIIHO-pEOEPHAsT MBIIIIA, OCTAJIbHBIC MBIl 13
JOPCAJIbHBIX MBI MO3BOHOYHOTO CTOJ0A pacmojiararoTcsl BBIIIE, B
NPOMEXYTKax  MEXAYy  OCTUCTBIMH M  IONepedHO-pEOepHBIMU
OTPOCTKaMH.



1. IlonB3omHO-pédepHast MBILIIA HAYWHAETCS OT MOJB3/I0IIHON
KOCTHU U 3aKaHYMBaeTCs Ha 4-5 MIEHHBIX MO3BOHKAX, Pa3IeseTcs Ha!

a) MOSICHUYHO-CITUHHYIO;

0) WICHHYIO YaCTH.

1lo06300wno-pébepras nosicHuysbl — HAYMHACTCS OT MAaKJIOKa JI0
nocieaHero pedpa, uaéT B BHUAE 3YOLIOB MO MOMEPEYHO-PeOSPHBIM
OTPOCTKaM TOSICHUYHBIX [T03BOHKOB,;

1lo0s300wno-pébepnas cnunbl — HAYMHACTCS OT KpPaHUATBHBIX
KOHIIOB TIOCTeNHUX pEOep M 3aKaHYMBaeTCs Ha 6 MIEHHOM IMO3BOHKE,
unér B BUAE 3yOLIOB HIDKE YIrioB pébep, mpomyckas 4 u Ooiee
CETMEHTOB.

IInooszdowno-pébepnas weu — JSKAT HA JATEPaTbHOU
MOBEPXHOCTH IICHHONW YacTU 3y04aTodl BEHTPATbHOW  MBIIIIIHI,
HAYMHACTCS Ha TMOMEPEYHOM OTPOCTKE 1-TO TPYAHOrO MO3BOHKA, a
OKaHYMBAETCA Ha 7-5-4 meHHBIX MTO3BOHKAX.

2. JlnmHHeIas MBINIA CIHHBI MIPOCTHPACTCS OT KpecTla H
I0JIB3/IOITHON KOCTH /10 ToJI0BbI. Ha Hell pa3nuyaror 3 yacTu:

1) MosACHUYHO-CITUHHYIO;

2) mIeHHYIO;

3) TOJIOBBI U aTJIaHTa.

a) [losicCHUYHO-CIMHHASI CHJIbHEE pa3BUTA B MOSCHUYHOW 4YacCTH,
3amojHssl BCE TPOCTPAHCTBO MEXKIY OCTHCTBIMH M  TONEPEYHO-
pEOEepHBIMU OTPOCTKAMHM, YOBbIBasi B KpaHHAILHOM HAIPaBIIEHUH, CXOJIs
Ha HET K MOCIeAHeMY HIeHOMY MO3BOHKY. CyXOKUIbHBIC TTyYKH 3TON
MBIIIIBI  CpacTasich, OOpa3ylOT Ha HAPYKHOW TIOBEPXHOCTH —
CYXOXXUJIbHOE 3epKajo. HaumHaeTcs OT OCTHCTBIX OTPOCTKOB
KPECTIIOBOW KOCTH U 3aKaHYMBAETCS Ha 7-6-5 MICHHBIX MTO3BOHKOB.

0) JlnuHHeWIIas IIed HAYUHACTCS OT TONEPEUYHO-OCTHCTOU
daciuu, KoTOpas HATSHYTa MEXIy OCTUCTBIMH OTPOCTKaMu 4-X
TPYAHBIX M TOMEPEUYHBIMH OTPOCTKAMU 8-U TPYAHBIX IMO3BOHKOB U
OKaHYMBAETCSd Ha TOMEPEYHO-pEOCPHBIX OTPOCTKAaxX 4-5 MmeHHBIX
MTO3BOHKOB.

B) /liMHHe#as TOJ0Bbl U aTJIaHTAa HAYUHACTCSA OT IMOMEPEUHBIX
OTPOCTKOB 1-ro TrpyqHOrO W MOCIETHUX MICHHBIX, 3aKaHYMBAECTCS HA
KpBLIE aTJIaHTa ¥ COCIICBUHOM OTPOCTKE BUCOYHOM KOCTH.

3. IlmacTeipeBHAHasi MbIIIIA TPUKPBITA TpaNEleBUIHOM,
POMOOBHIHOM, IUIEYETOJIOBHOM, YaCTUYHO 3yO4yaToil BEHTpPaJIbHOMH,
camMa TMPUKPBHIBAET MOJYOCTUCTYIO MBIy W IIMHHEHIIYIO IIeH,
rojoBbl. HaunHaeTcs OT ocTucTo-nmomnepeyHoi daciuu, pa3aenssach Ha:



a) TOJIOBHYIO, KOTOpasi OKaHYMBAETCSl HAa 3aThUIOYHOM IpeOHE U
COCLIEBUIHOM OTPOCTKE BUCOUYHOI KOCTH;

0) mIeiiHyl0, KOTOpasi OKAaHYMBACTCS Ha 2-5 MICHHBIX MO3BOHKAX.

4. TlosryocTHCTasi MbIIIIA TOJOBbI OYCHb MOIIHAS, JIATEPAIbHO
MPUKPBITA IUIACTEPEBUAHON M JUIMHHEWILIEW MBIIILEH TOJIOBBI, caMa
MPUKPBIBAET OCTHCTYIO U MHOTOpa3zieibHyto. HaunHaeTcst oT ocTucTo-
noTepeyHo acuuu, 3aKaHYMBACTCS Ha 3aThUIOYHOM I'peOHe.

Meouanvho nexcawjue 2pynnst Mvluty

OctHcTasi MBIINA COMHBI W IIeH JIEKUT HAa OCTUCTBIX
OTPOCTKAaxX MEIUO-IOpPCAIBHO OT JUIMHHEHIIEW MBIIIIBI CIMHBI, a B
001acTH IIeM MEIHaJbHO OT MOJYOCTUCTOM MBIIIIBI  TOJIOBHI.
HaunHaercs OT OCTUCTBIX OTPOCTKOB IIOSCHHUYHBIX II03BOHKOB U
MIOCIIEAHUX TPYIHBIX, OKaHYMBAETCA HA OCTUCTBIX OTPOCTKAX
nocnennux 4-5 meiHpix mo3BoHKOB. K 310 rpymme emé oTHOCUTCS:

IIpamas popcajabHasi 0o/bIIAsi MBIIINA TOJOBBI HAET OT
KayJlaIbHOTO Kpast anucTpades Ha Yeuryro 3aTbIIOYHON KOCTH.

IIpsamas popcajibHasi cpefHsisi MbIIINA TOJOBBI JIEKUT II0J
OoNIbIIION TMPSIMOM  OPCAbHOM MBIIIIEH TOJIOBBI, HAaYMHAETCS OT
KpaHUAJIBHOTO Kpas snHcTpades A0 Yelryn 3aTbJIOYHON KOCTH.

IIpamas npopcanbHasi MaJjasi MBIIINA TOJOBBI JIEKUT IOJ
CpeIHEN Ha Karlcyllie 3aTbUI0YHO-aTIaHTHOIO CyCTaBa.

K cambIM ri1y00KHUM MBIIIIAM OTHOCSTCS:

MHoropa3saeabHasi MbILIIA IPOCTUPAETCS OT KpecTia 10 rpeOHs
snucTpodes, pa3lensaiach Ha MOSICHUYHO-CIIMHHYIO U IIEHHYI0 YacTH,
JEKUT HENOCPEACTBEHHO Ha II03BOHKAaX, NPUKPBITA IMHHEHIIEH.
ITyuku BOJIOKOH MIYT OT MONEPEUYHBIX OTPOCTKOB BIEPEIN JIEKALIUX HA
OCTUCTBIE OTPOCTKM C3aJU JIeKALIMX IO3BOHKOB, mpomyckas 1,2 u
0oJiee CErMEeHTOB.

Kocasi kayaagbHash MbIIIIAa TOJOBBI HIET OT TpebHS
snucTpodes: K Kpbuly aTjIaHTa.

Mbtutybt xe6ocma
1. Koporkuii mnogHuMarTeab XBOCTa JISKHUT MEIUAIBHO,
npujieras K OCTUCTBIM OTPOCTKAM M OJHOMMEHHOW MBIIILE JIPYroi
CTOpOHBI. HauumHaeTcs OT OCTHCTBIX OTPOCTKOB 2-3 TMOCIEIHHUX
KpPECTLIOBBIX U XBOCTOBBIX MTO3BOHKOB, OKAHYMBAIOTCSI Ha COCLIEBUTHBIX
OTPOCTKaX KayJaJIbHO JISKAIIUX TO3BOHKOB, Nporyckas 1/2 cermMeHTa.



2. JITMHHBIA MOAHUMATEIb XBOCTA PACIONIaracTcsl JarepajbHO
OT mpedpiAymiero. HauumHaeTcss OT  COCIEBHIHBIX  OTPOCTKOB
KPECTI[OBBIX M XBOCTOBBIX II03BOHKOB, OKAHUMBACTCSI BMECTE C
KOPOTKHUM IOJHUMATEIIEM, IPOITYCKasi 10 5 CErMEHTOB.

[Tonepeuno-pédepHbie OTPOCTKHU LIEHHBIX MMO3BOHKOB
COCIMHSIOTCS MEKIMONePeYHbIMH MBIIIIIAMHU, KOTOPBIC Pa3ICiIAIOTCS
Ha:

a) J0pCajIbHbIC;

0) cpenHue;

B) BEHTpAJIbHBIE.

Benmpanvnvie moluiysl no3zeonounozo cmonéa (ccubéamenu)

JlexaTt Ha BEHTpaAJIbLHOU IOBEPXHOCTU TEJ IIO3BOHKOB U BMECTE C
JOPCaJIbHBIMU MBIIIIAMH (PUKCUPYIOT IIO3BOHOYHBIH CTOJIO.

1. lnuHHAasA MbIIIIA [Ied JISKUT Ha BEHTPAJIbHON MOBEPXHOCTH
Tell ILIEHHBIX W TPYAHBIX IIO3BOHKOB, pa3leiseTcs Ha IIEHHYI0 U
IPYAHYIO YaCTH.

a) lleifHast yacTh HAYMHACTCS HAa BEHTPAJIBLHOM Oyropke aTjiaHTa
10 BEHTPAJIbHBIM I'PEOHSM 2-5 IIEHHBIX TO3BOHKOB. MBIIIICUHBIE ITyYKH
UIYT KayJ0-JIaTepalIbHO.

0) I'pyaHas yacTb COCTOUT U3 OTHACIBHBIX 3yOIIOB, KOTOPBIE UIYT
KpaHHO-NaTepanbHO. HaunHaeTcss Ha BEHTpaJbHOM TIpebHe 5-6
IPYAHOTO IIO3BOHKA, 3aKAHYMBAETCS BMECTE€ C ILICWHOM 4YacTblO Ha
MIOTIEPEYHOM OTPOCTKE 7-TO MIEHHOT0 MMO3BOHKA.

2. JlaMHHasi MbBIIILA TOJOBbI JIGKUT HA BEHTPAJIbHOU
ITIOBEPXHOCTHU TEJ IIEWHBIX ITO3BOHKOB. JISKUT J1aTepaibHO OT JUIMHHOU
MBIIIIBl €M, HauuHaeTcs Ha pEOEPHBIX OTPOCTKAX 6-2 MIeHHBIX
MO3BOHKOB M 3aKaHYMBAETCS HA MBIIIEYHOM Oyropke OCHOBAaHUS
yepera.

3. Manasi NOSICHUYHAsi MBIIILNA JIOKUT HAa BEHTPAJIbHOU
IIOBEPXHOCTU IIOSCHUYHBIX I103BOHKOB, MEIUAJIBHO COIIPUKACAsICh C
OJTHOMMEHHOM MblIILel apyroil croponsl. Haumnaercs Ha Temax 3-x
MIOCICAHUX TPYIHBIX W MEPBBIX IOACHUYHBIX IIO3BOHKAaxX U
3aKaHYMBAETCS Ha MOSICHUYHOM Oyropke MOJB3JOIIHOM KOCTH.

4. Bosabuiast MOSCHUYHASI MbIIIIA JIEKUT JIATEPATbHO OT MO
MOSICHUYHOW MbIIINbl. HaymHaeTrcs Ha MeIMaabHOM IIOBEPXHOCTHU
KOHIIOB 2-X TOcCJeIHUX pEOep M Ha Telax W IMONepedHO-pEOEPHBIX
OTPOCTKAX IOCIEIHUX IOSCHUYHBIX ITO3BOHKOB, 3aKAHYMBACTCS Ha
MaJIoM BepTelie OeAPEeHHOM KOCTH.



5. KBagpaTHasi MbIIIIA MOSICHUIBI JIEKUT HAa BEHTPAJIbHOM
MOBEPXHOCTH  MOMEPEYHO-PEOCPHBIX ~ OTPOCTKOB  IMOSICHUYHBIX
M03BOHKOB. HaunHaercs Ha MequalbHON MOBEPXHOCTU IMO3BOHOYHBIX
KOHIIOB 2-X MOCIEAHUX pEOEp M Ha MOMepeuHO-pEOSPHBIX OTPOCTKAX
MOSICHUYHBIX M03BOHKOB. OKaHUYMBAETCA HA BEHTPAJIbHON NOBEPXHOCTU
KpbUIa KPECTLIOBOU KOCTH.

6. KopoTkuii omyckate/b XBOCTa HaYMHACTCS Ha BEHTPAJIbHOU
MOBEPXHOCTHU MOINEPEYHO-PEOEPHBIX OTPOCTKOB KPECTIOBBIX U MEPBBIX
XBOCTOBBIX II03BOHKOB, OKaHYMBAE€TCSI HAa TE€MAJbHBIX OTPOCTKAX
XBOCTOBBIX IIO3BOHKOB.

7. JIMHHBIA ONYyCKaTelb XBOCTa HAYMHAETCS BMECTE C
KOPOTKHM OITycKaTesleM, MpoIyckas 4-5 CerMEeHTOB, OKAaHYMBAETCs Ha
MOTepeYHO-PEOEPHBIX OTPOCTKAX XBOCTOBBIX MO3BOHKOB.

Bonpocs! 11 CaMOKOHTPOJIA:
1. TlokakuTe U Ha30BHTE MBIIIIIBI, IPUKPEIUISIOINE:
a) JIONATKY K TYJOBHIILY;
0) cBOOOTHBIIT OT/IENT KOHEYHOCTEH K TYJIOBHIILY.
2. TlokaxuTe W HA30BUTE IOPCAIBHBIC MBIl TO3BOHOYHOTO
crosiba (pasrudarenmu).
3. IokaxuTe M HA30BUTE BEHTPAIBHBIC MBI TO3BOHOYHOTO
crosba (crubaremnm).
4. TTokaXuTe U Ha30BUTE MBIIIIIHI TOJOBBI
a) MUMHYECKHE;
0) 'KeBaTCIIbHBIC;
5. [lokaxxuTe 1 HA30BUTE MBIIIIIBI TPYJHBIX CTEHOK:
a) BJIbIXATEJIN;
0) BBIIBIXaTEIIH.
6. [TokaxuTe ¥ HA30BHUTE MBILIIIBI OPIOIIHBIX CTCHOK.

3ansaTue Ne 8. Tema: Motuiyot 2pyoHsix u mazoevix
KOoHeuHocmell

Heab 3anaTHii. M3yduThs MBIIMIBL, ACHCTBYIOIIME HA CYCTaBbI
I'PYIHBIX U Ta30BBIX KOHEUHOCTEH U UX (QYHKLHUIO.

MatepuaibHoe obecneyenue: KocTu koHeYHOCTEH, TaOIMIIBI,
MOKpBIM Ipenapar TeJIE€HKa C OTIPENapUPOBAHHBIMU  MBIIIIAMU
KOHEYHOCTEH U CyXM€ IPenapaThbl MBbILLILL.



IlocnenoBarelbHOCTL M3y4YeHUs: Marepuana. Ilpexne uem
HAayaThb M3Y4YEHUE MBI KOHEYHOCTEHW II0 KOHCHEKTY JEKUUU |
y4eOHHKY CJIeyeT BCIIOMHHTH, YTO KOCTH KOHEYHOCTEH TpyOuaThie W
COCUHAIOTCA CYCTaBaMH, a 3HA4yuT, KOJWUYECTBO OCEU JBHIKCHUS
IIOMOYKET ONPENAEIUTDH TPYIIIBI MBIIIL, AEHCTBYIOIIHUX HA TOT WJIM UHOU
CYCTaB. Hwxe  npeacraBieHbl MBI, JEUCTBYIOLIME  HA
COOTBETCTBYIOLIME CYCTaBbl KOHEYHOCTEH.

Mpbuuuysl kKoneunocmeit
B o6nacTu rpyIHBIX KOHEYHOCTEH PACIOIararTCs:
1) MbIIIIBL, ASHCTBYIOIIHME HA IJICUYEBOM CYCTaB;
2) JIOKTEBOTO;
3) 3amsCTHOTO;
4) nanpLEBbIX CYCTABOB.

Mbtuybr nneueeozo cycmaea

Jlexar Ha jomarke, KpoMe KIOBOBHUIHO-IUleueBOM. Ha BepmiuHe
yria — OKCTeH30pbl (pasrubarenu), BHYTpH yria — (iaekcopsl
(crubatenu), aOaykTOphl (OTBOJSIIKE) PACHOJATAIOTCS C JIaTepaIbHOMN
CTOPOHBI JIOTIATKH, a aJUIyKTOpbl (MPUBOISIIME) — HAa MEIUAJIbHOM
MOBEPXHOCTH, TMPOHAIMO BBHIMOJHAET OOJbIIAs Kpyrjlas MbIIIIa
(pnekcop), cynmuHHpYIOT — nBa APYrUX (QIeKcopa - IeTbTOBUIHAS H
Masasi Kpyriaasi MbIILIIBL.

DKCTeH30p:

IIpenocTHasi Mpla, nepucras, 3amoJHAET NPEAOCTHYIO SIMKY,
OKaHYMBAETCs JIByMsl BETBSIMM Ha Oyrpax IUI€4eBOM KOCTH, MPUKPHITA
TparneueBuaHou. Eil momoraror:

1) mneverosoBHas;

2) nByriaBas MBIIIIIA TUIeYa.

D1eKCOpHI:

1) JenbTOBUIAHAS, JICKHUT 0331 JIOTIATOYHOW OCTH, TPUKPHIBACT
MaJIyI0 KPYIIYIO M 3a0CTHYIO MBIIIIBI, C IOCIEAHEN CPAaCTaeTCsl CBOUM
HA4YaJIbHBIM CyXoXuiueM. COCTOMT M3 JIONAaTOYHOW M aKpOMHUAIbHOU
4acTeu.

a) JIOMaTOo4YHAas 4acTh HAYMHAETCS allOHEBPO30M OT JIONMATOYHON
OCTH Y 3a0CTHOI MBIIIIIBI;

0) akpomMuanbHas — Ha aKpOMHOHE, 00e 3aKaHYMBAIOTCS Ha
JIeIbTOBUJHOM IEPOXOBATOCTH.



2) MaJjasi kpyrjasi MbIIIIA HauyMHACTCS OT IucTaibHOU 1/3
KayJaJbHOTO Kpas JIONAaTK{, OKAHYMBAETCS Ha JIOKTEBOM JIMHMUH,
IIPUKPBITA AETBTOBHIHOM.

O06e 3Tu MBIl CYMUHUPYIOT IJICUEBOI CyCTaB.

3) Boabmas KpyrJjasi MbIIIIIA HAYUHACTCS OT MPOKCHUMAIBHON
IIOJIOBUHBI KayJaJdbHOIO Kpas JIONATKH, OKAHYMBAETCS Ha KpPYIIIOU
LIEPOXOBATOCTH, BMECTE € IIMpoYaiiiel cnuHbl. [Iponupyer miedeBon
CyCTaB.

diiekcopaM NOMOTAIOT. MIMPOYaAMIIasi MbIIIA CIMHBI U JJIMHHAS
rOJIOBKA TPEXIJIaBOM MBIIILIBI I1JIEYA.

AOGIYyKTOPBHL:

1) 3aocTHas MbBIIINA — HAYMHACTCSI B 3a0CTHOH SIMKE U
OKaH4YMBaeTcs Ha OOJIBIIOM Oyrpe IUie4eBON KOCTH, Ha OJHOMMEHHOMH
IIEPOXOBATOCTH.

AITYyKTODBL:

1) TlognomaToyHasi MBIIIIA MHOTONEPUCTAs, 3aAIOJHSET
MO/JIOTIATOYHYIO SIMKY, B KOTOPOU 3aKperuisieTcs, OKaHYMBAeTCs Ha
MajioM Oyrpe mie4eBoil KOCTH.

2) KawBoBuaHO-IJIeYeBasi  MbBIIINA  HAaYyMHACTCS  HA
KapaKOUJHOM OTPOCTKE JIONIATKH, OKAaHUYMBAETCS JUCTAIBLHO OT KPYIIIOH
[IEpPOXOBATOCTH, MPUKPHIBAS OKOHYAHUE OONBIION KPYIJIOW MBIIIIIHL.
[Tomoraet agmyKkTopam.

Mbrtuuybt 10Kkmeso2o cycmasa

Jlexar Ha ruIe4eBOM KOCTH.

OKCTEH30pBHL:

1) TpexriaBasi MbIIIIA TIEYA 3aMOJTHICT MPOCTPAHCTBO MEKIY
JIOIIATKOM, IJIEYEBON KOCTBIO M JOKTEBBIM oTpocTkoM. CocrouT m3 3™
T'OJIOBOK:

a) JUIMHHOM (2

0) JlaTepaybHOI;

B) MeIUalIbHOM (OJJHOCYCTAaBHEIE).

JITMHHASI TOJIOBKA HAYMHACTCS OT KayAaJdbHOTO Kpas JIOMATKH U
MOMOTaeT Cru0aTh IJICUEBOW CYCTaB;

JlaTepanbHasi 1 MeIHAJTbHASI HAYMHAIOTCS OT MPOKCHUMAJIbHOMN
TPETH IUICYCBOUW KOCTH KaXas CO CBOCH CTOpPOHBI. Bce rojoBku
3aKaHYMBAIOTCS HA JIOKTEBOM Oyrpe.

-cyCTaBHOfI) .
)



2) JlokTeBasi MbINIA HAYUHACTCS MO KpasM JIOKTEBOH SIMKH,
OKaHYMBAaeTCS JlaTepalbHO Ha JIOKTEBOM Oyrpe, cpacTasch C
JaTeparbHOM TOJIOBKOM 3XMABOH el TIeya, Moyt KOTOPOM H JICXKHT.

3) Hanpsrateas dacuuu mnpeanedbs JISKUT MEIHAIBHO
JUIMHHOM TOJIOBKM TPEXIJIABOM MBILIIBI IJIeYa, HAYUHAETCS OT
KayJalbHOTO Kpas JIOTIAaTKH, OKAaHYMBAETCS HA JIOKTEBOM Oyrpe u
(daciuu mpearniedbs, IOMOTaeT crudaTh IIe4eBOl CyCTaB.

D1eKCOpBI:

1) JiByxriiaBasi MbIIIIA MJ€Ya HAYMHACTCS OT Oyrpa JIOMATKH,
MPOXOJIUT B MEKOYrOPKOBOM 3KeJ00e IMIeueBON KOCTH, OKAaHUYMBACTCS
Ha IIEPOXOBATOCTH JIyyeBOW kocTH. llomoraer pa3rubarh IuieyeBOH
CyCTaB.

2) IleyeBasi MbIIIIA HAYHMHACTCS OT IICHKH IUICYEBOM KOCTH,
OKaHYMBACTCS Ha IIEPOXOBATOCTH JIy4EBOM KOCTH, TUCTAIbHEE - xraoil

Mbuumuybl 3ansacmnozo cycmasa

bpromka Mplin jiexaT Ha KOCTAX NPEAIUIedbsi, IPUUYEM MEKIY
pasrubarensiMM 3amsiCThsl JIeXKaT pa3rudaTeNd ManbleB, a MEXIy
crubartensMH 3aIsCThsl — CTUOATeNN MaJbIIeB.

OKCTEH30pBHL:

1) JlydeBoii pa3rudareib 3amfACTbS JIGKUT HA JOPCAITBHOU
MOBEPXHOCTH TMpeJIUIeybs,, HAuYMHAETCS Ha TpeOHe JaTepaabHOro
Ha/IMBIIENIKA TUICYeBOM KOCTH, OKaHUYMBAETCS Ha IIEPOXOBATOCTH 3ei
IIICTHOU KOCTH.

2) JnuHHBIA adayKTOp OO0JBIIOr0 NAJbIA HAYyMHACTCS Ha
JIaTEPAIbHOW MOBEPXHOCTH JIy4€BOM KOCTH, IIEpEeCceKas C JOPCAIbHOU
MOBEPXHOCTH  CYXOXHJIME  JIydeBOro  pasrubarenst  3arsicThd,
OKaH4YMBaeTcs Ha 201 MSICTHOM KOCTH.

DJIeKCOpBI:

1) JlokreBoii pa3rudaTenb 3amsACThsl HAYMHACTCS HA
nJarepaibHOM  (pa3ru0aTenbHOM) HAJAMBIIIEIKE IUICUYEBOW  KOCTH,
OKaH4YMBaeTcs Ha J100ABOYHON KOCTH 3aIsCThs. TOJBKO Y COOaKu OH
pasrubaer 3aIsCTHBIM cycTaB, T.e. HA3BaHUE COBIAAAET C (DyHKIIMEH.

2) JlokTeBoii crudaTeab 3ansiCThsl HAUMHACTCS HA MEAUAIBHOM
(crubarenbHOM ) HaJMBIILENKE IUIeYeBOi KOCTH (IUIeueBasi TOJIOBKa), a
JIOKTEBas rOJIOBKAa — MEIUAIBLHO OT JIOKTEBOTO Oyrpa, HO 00€ rOJIOBKH
3aKaH4YMBAIOTCS Ha T00ABOYHON KOCTH 3aIsICThS.



3) JlyueBoii cruéaresib 3amsICThsl HAYMHACTCS HA MEIHATHLHOM
HAJMBIIIENIKE IJICYeBOM KOCTH, OKAaHYMBAETCA Ha ISICTHOM KOCTU Y
’KBa4YHBIX ¥ CBHUHBHM — 37, y jtomaau -2, y cobaku 2-3°".

Myt nanvyegvix cycmagos

Bpromika niexxar Ha npeauiedbe 1 HAaYMHAIOTCA: pa3rudaTeny — Ha
JaTepaJbHOM  HaJIMBILIENKE IUIYeBOM KOCTH, crubarenu — OT
MEIMAIbHOTO HAJMBIIIENKA COOTBETCTBEHHO. CyXOXWIMA MBIIII
HAIpPaBISIOTCA K MajblaM (2-3 dananram).

DKCTEH30pBL:

1) OO6umii pa3rudatesib NAJTbIEB OKAHYMBACTCS  HA
pasrudare’abHOM OTPOCTKE AUCTANBHON (pajaHru. Y »KBauHBIX UMEIOTCS
2 TOJIOBKH C CAMOCTOSITENIbHBIMH CYXOXKUJIMSIMH. MEIUajbHasi TOJOBKA
NpUJIeraeT HEMOCPEACTBEHHO K JIy4eBOMY pa3rudareiio 3amscTbs U
HA3BIBACTCS CHENHAaIbHBIM pa3rubareneM 3-ro najiblia.

2) BokoBoii pa3ruéareib NaJbleB WIN Y )KBAYHBIX Ha3bIBACTCS
pasrubarenb 4-ro nanplia, OKaHYMBACTCS Ha 2-0i (asiaHre.

D1eKCOpBI:

1) IMoBepXHOCTHBIH crudaTeb MajbeB MOXeT UMeTh 1 mim 2
TOJIOBKH, OKAHYMBAETCS Ha 2-01 (hasaHre COOTBETCTBYIOLIETO Majblia.

2) Faybokmii crudaresb MajJbIeB UMEET 3 TOJIOBKH: TUICUYEBYIO,
JIOKTEBYIO, Jy4eBylo. Bce rosoBku o00pa3ytoT oOliee CyxoxXuIue,
KOTOpO€ 3akKpeluisieTcs Ha JUCTalbHBIX  (anaHrax, mpobozas
CYXO0’KMJIUE MOBEPXHOCTHOrO crudaress manbleB. JIeKUT BOJSPHO Ha
KOCTSIX MPEAIUIeybsl.

3) MeKKOCTHBIE MBIIIIBI JIEKAT BOJSIPHO Ha ISCTHBIX KOCTSX.
Haunnarorcst 0T 001Iei BOISIPHOW CBSA3KH 3aISICThsI, OKAHIUBAIOTCS 2
BETBSIMU Ha CE3aMOBU/IHBIX KOCTSAX IMACTHO-(aIaHTOBBIX CyCTAaBOB.

Mbtuubvt maszoeoii KoneuHocmu
Ha Ta30B0#1 KOHEYHOCTH PACIIONIATAIOTCS MBIIIIIIBIL:
1) Ta300eapeHHOr0 CYCTaBa;
2) KOJICHHOTO CYCTaBa,;
3) 3aIUTFOCHEBOTO;
4) nanpLEBbIX CYCTABOB.

Mbotuiybl mazodedpennozo cycmaea
DKCTEH30pbI IPOXOAAT Yepe3 BEPIINHY €ro yria, oopasys:
1) sroauyHyO TpyNIy pasrudarenei;



2) 3aHEOCIPEHHYIO TPYIIITY.

K sazo0uunonn cpynne OTHOCSTCA: TOBEPXHOCTHAS, CpeOHss,
0obasounas u enyboKas A200udHas Muluiysl. Bce OHU OJJTHOCYCTaBHEIE.

K 3aonebeopennoii zpynne otnocsrcs: 27" mwuuya 6eopa,
nonycyxooxcunvhas — (MHoeocycmaenvie) — noaynepenowvamas — u
K8aopamuas mvluya 6eopa.

Hzoouunasn epynna pazeubamenei:

1) IloBepxHOCTHAsA ArOAMYHASA MBbIIIA OT MakKJOKa K
KPECTLOBOW KOCTH, 3aKkperuisieTcst Ha 3-M Beptene y nomanu. Y KPC u
CBHHBH CJMBAETCS KpaHHAJIBHO C HampsrarelieM IIUpOKoi dacium, a
KayzanbHo ¢ 2" Mpmimeii Gepa. [IpoHUpyeT cycTas.

2) Cpennsisi fIrOAMYHAsi MbIIILNA caMmas MacCUBHAas W3
3TOM TpyNIbl, HAYMHACTCA OT SFOJAWYHON TMOBEPXHOCTH KpbLIa
MOJIB3/IOITHON KOCTH, OKaHYMBaeTcs Ha OojbiioM Beprene. [lomoraer
abmaykTopam.

3) Jlo6aBoyHasi SITOAMYHASI MBbILILA CpPacTaeTcs Co
CpeiHel AroJWYHOM, IMpeAcTaBiss ee riy0oKyro yacTb. HaunHaercs ot
KpbLJIa MMOJIB3/IOIIHON KOCTH, OKAHYMBAETCS Ha OOJIBIIIOM BEpTEIE.

4) I'ay0okasi siroqM4Hasi MbIIINA JICKHUT TOJ CpeaHEH,
HauUMHAeTCsd Ha JlaTepaJlbHOM TOBEPXHOCTH CEJAIMIIHON  OCTH,
OKaH4YMBaeTcs Ha OoybpIIOM  Beprene. SIBugercs  abayKTopom
Ta300€JpEHHOr0 CyCTaBa.

3aounebdeopennan zpynna pazcudamenei:

1) JIByriaaBasi Mplmma Oeapa Ha4YMHACTCS OT KpPECTLOBBIX
MO3BOHKOB  (MTO3BOHOYHAsi TOJOBKA) W OT CEJAJIHMIIHOTO Oyrpa
(cemanurHas ronoBka). O0e TOJOBKH, CIMBAsCh, (POPMHUPYIOT 3 BETBH:

a) KOJICHHYIO (3aKperuisieTcs IaTepajibHO Ha KOJICHHOH YalllKe U ee
NPSIMBIX CBSI3KAX);

0) GobiIeOepIoBYIO (Ha rpeOHE OTHOMMEHHOM KOCTH);

B) MATOYHYIO (Ha MATOYHOM Oyrpe, ydactBys B (pOpMHUpPOBaHUH
axujuIoBa CyXOXuius). PasrumOaer Taz00enpeHHBIN M 3aIllUTFOCHEBBIH,
MIOMOTaeT crubaTh KOJEHHBIH CYCTaB.

2) MoaycyxoxuiabHas MbIIIIa 0Oeapa JISKUT KayJdaldbHEH
JBYIJIaBOM, HAaYMHAETCSd OT CeJAIMIIHOrO Oyrpa, OKaHYMBAeTCs Ha
rpebHe 60Jb1IeOePIIOBOM KOCTH, CIMBAETCS C CYXOXKHIIMEM CTPOUHON U
MNOPTHSDKHOW MBI, a Yepe3 HUX MPUKPEIUIieTcs K NATOYHOMY OyTpy.
OTa mNATOYHAs BETBb MOJYCYXOXHJIBHOM Tak e Y4acTBYyeT B
00pa30BaHUM aXUIUIOBA CYyXOKUIIHA.



3) IHosynepenonuaras MBILIIA JIEKUT 103a1u
MOJTYyCYXOXIIbHON. HaunmHaeTcs oT cemanuimiHoro Oyrpa KayJqallbHO,
OKaHYMBAeTCs Ha MEeIUAIbHOM MbIIIETKe OefpeHHo# kocTtu. Pasrubaer
Ta300eJpeHHbIH, IOMOTaeT CrudaTh KOJCHHBIMH.

4) KBagpaTHasi MbIlIIa Gepa JIOKUT MEJAUAIBHO OT JABYIJIABOM
MBIIILBI, MEKIY aJAYKTOPaMH U Hapy>KHbIM 3anupareneMm. HaunHaercs
Ha BEHTPAJIbHON NOBEPXHOCTH Te€Ja CEAANUIIHON KOCTH, OKaHYMBAETCS
0713 BEPTIY)KHOM SMKH, Ha IUTAHTAPHOW MOBEPXHOCTHU Oepa.

@D1eKCOpBI:

1) TloAB3OIIHO-MOSICHUYHAS MBIIIA COCTOMT u3 27"
CaMOCTOSITEJIbHBIX MBIIIIL: 1) n006300utHOlI COCTOUT U3 2X TOJIOBOK: a)
JaTepalibHOM, KOTOpasi HAYMHACTCS OT KPbUIa MOB3I0MIHON KOCTH 1 0)
MeauanbHOM (OT KpbUIa KPECTIOBOM KOCTH, Teja MOIB3OIIHON H
KOHIIEBOTO CYXOKWJIUSI MaJIO¥ MOSCHUYHOM MbIIibl). OkaHYMBaeTCs Ha
MaJIoM BepTelie OeApEHHON KOCTH, CPACTACTCS C 001bUION NOACHUYHOU
MBI EHN.

2) Hanpsratears mmMpokoii d¢acuum  pacroynaraercs B
TPEYroJIbHOM TPOCTPAHCTBE, MEXJY MAaKIOKOM, Ta300eIpEeHHbIM U
KOJIEHHBIM cycTaBaMu. HaunMHaeTcss CyXOXKMJIBHO OT MAakijoKa, H
OKaHYMBAaeTCsd Ha MpSIMBIX CBS3KaX KOJEHHON dYalmku u TpedHe
6onbIedepioBoii koctu. [Tomoraer pa3rudaTh KOJICHHBIH CYCTaB.

3) IopTHs:KHAsT MBILINA JISKUT HA MEIHAJIbHOW MOBEPXHOCTU
O6enpa. Haumnaercss oT mnonaB3MOIIHON (¢acuuu U OT KOHIIEBOTO
CYXOJKUJIMSI MaJOW MOSCHUYHOW MBILIIBI, OKAHUYMBAETCS HAa KOJIEHHOMN
Yalike Ha ee MeJIUabHOM CBA3KE M rpebHe 00jblIeOeplioBOi KOCTH.
[Tomoraet pa3rubarh KOJIEHHBII CyCTaB.

4) T'pefemkoBasi MbIIIIA JIOKUT MEAUAIBHO, MEXKIY
MOPTHSDKHOW M CTPOMHOM MbIIINAMU. HaunHaeTcs OT IMOAB3HOIIHO-
JIOHHOTO BO3BBILIEHUSI U MJET KOCO K MeIuallbHOW rybe Oenpa, rae u
3aKaHYMBAETCS.

AITYyKTODBI:

1) Ctpoiinasi MBIIIIA TOJCTas, IIUPOKAsi, JIOKAT MEAUAIBLHO Ha
Oenpe. HaunHaeTcst Ha Ta30BOM CpallleHHMH W Ha CYXOXHJIMU NPSMOM
OpIOIIHOM MBIIIIBI. 3aKaHYMBAETCS IUIACTUHYATBHIM CYXOXXHJIMEM Ha
HPSMBIX CBSI3KaX KOJICHHOH Yalllky ¥ rpedHe 00Jb111e0epIioBoil KOCTH.

2) IlpuBoasimasi MBININA MOIIHAS, HMPUKPHITA CTPOHHO, JISKHUT
MEXJy TIpeOeImKoBOM crepeau W MOJyNepenoH4YaTol  C3aju.
Haunnaercs Ha BEHTpaJbHOW CTEHKE Tasza, Ha OOLIEM CyXOXKHJIMU



00enx CTPOWHBIX MBIIII], OKAaHYUBACTCA Ha IUIAHTAPHOM MOBEPXHOCTH
OepeHHON KOCTH.

CynuHaTopsl:

1) Hapy»Hblii 3anupaTte/ib [UTACTHHYATAs] MbIIIIA, HAYHHACTCS
MEJUaJIbHO OT 3aIlepPTOro OTBEPCTHUS HA Ta30BOM KOCTH, OKAHUMBACTCS B
BEPTIY)KHOU SIMKE.

2) BuyrpeHHmii 3anupaTejb JIGKHT Ha  JOPCAIbHOU
IIOBEPXHOCTH BEHTPAJIBHOM CTEHKM Ta3a, HAYMHAETCH KPAaHUAIBHO U
MEIUaJIbHO OT 3allepTOro OTBEPCTHs, TAKXKE OKAHYMBACTCA B
BEPTIIY)KHOU SIMKE.

3) /lBoiiHM4YHAs MbIIIA HAYMHACTCS TI0 Kpaw Majou
CEIAIMIIHON BBIPE3KU, OKAHUYMBACTCA MEXAY CYXOXKHIUAMHU JBYX
3anMparesien B BEpTIYKHOHU sIMKE.

Mbuumuybl Konennozo cycmaesa

DKCTEH30pBL:

1) YersipexriaBasi MbIma 0eapa MoUIHAas, 00pa3yeT KOHTYP
O6enpa. CocTOMT U3 UETHIPEX TOJIOBOK, MPSMOHM, JaTepalbHOM,
MEIMaJIbHON U IIPOMEXYTOYHOM!

a) TpsMas TOJIOBKA HAYMHACTCS B SIMKE TMOJIB3/IOIIHON KOCTH Hal
CYCTaBHOM BITaIMHOM.

0) naTepanbHasi;

B) MeIHMaJbHAs TOJOBKU Ha TIPOKCUMAIILHOM MOJIOBUHE OCPEHHOM
KOCTH COOTBETCTBEHHO Ha JIaTepaIbHON U MEINAIbHON OBEPXHOCTSX;

r) TPOMEKYTOYHAs TOJIOBKA HAYMHACTCS Ha JOPCAIbHOU
MOBEPXHOCTH Oelpa M CpacTaercsi € JIaTepallbHOM W MeJUaIbHOMN
rosoBkamu. Bee 47° ros0BKM OKaHYMBAIOTCSI HA KOJICHHOM JalllKe.

D1eKCOpBI:

1) IoaxoseHHasi MbIIIA HAYWHACTCS B TOAKOJICHHOH sIMKE
JaTepaJbHOrO  MbIIIENTKa O€IpeHHOM  KOCTH, 3aKperuisieTcss B
OJTHOMMEHHOH BBIpE3Ke Ha IJIAaHTAPHOM MOBEPXHOCTH 00JIbIIEOepIIOBOI
KOCTH.

Moty 3anirocneso20 cycmasa
DKCTEH30pBHI:
1) TpexriaBasi MbIIIA TOJeHH O0Opa3yeT 3aIHUN KOHTYp
TOJIEHU U COCTOUT U3 2™ MBILIILL;
a) UkpoHoKHOI1 IBYyCycTaBHAs, MPEICTABIICHA ABYMS TOJIOBKAMHU
— JarepalibHOW U MeauanbHOW. HaunHaercs oHa Ha OeIpeHHON KOCTH



no Ookam tuianTapHoit smku (KPC, nomanu), Oyropka (cobaka),
IepOX0BaToCTH (CBUHBS). ['OJIOBKH CpacTalOTCs W 3aKaHYUBAKOTCS
MATOYHBIM CYXOXXKUJIMEM Ha MATOYHOM Oyrpe. MKpOHOXHasi MBIIIIA
CBOMM IISITOYHBIM CYXOXKHJIEM (OPMUPYET aXUIUIOBO CyXOKUIIKE;

0) IIsiTouyHas MBIIIIA HAYUHACTCS HA TOJIOBKE Majol OepIoBOi
KOCTH W BIIMBAETCS B NATOYHOE CYXOXKIJINE HMKPOHOKHBIX MBIIIIIL.
ITomoraet crubaTh KOJCHHBIH CYCTaB.

2) 3anusas OoabmiefepuoBasi MbIIIIA KaK CaMOCTOSTENbHAS
TOJIBKO y COOaKd. Y KONBITHBIX — 3TO JaTepajbHas T0JIOBKA IIyOOKOTO
crubareis HajablEeB.

D1eKCOpHI:

1) Iepenuss 0osblIedepoBast MBI JCKUT
HEMOCPEJCTBEHHO Ha OOJbIIeOepIoBOi KOCTH Ha JOPCALHON ee
MOBEPXHOCTH, HAYMHACTCSI HA NMPOKCHUMAJIbHOM KOHIIE 3TOH KOCTH U
3aKaHYMBAETCS HA 3aIlJIIOCHEBBIX M IUTFOCHEBBIX KOCTAX. Y KOIBITHBIX
OpIOIIKO €€ TIOCKOE.

2) Tperbsi Mano0epuoBasi MbINIIA HAYUHACTCSI BMECTE C
CYXOXKUJIMEM JTMHHOTO pa3rubdaress MaliblieB B pa3ru0aTenbHON sIMKe
JaTepaIbHOrO MBbIIIENKa OepEeHHON KOCTH HIET Yepe3 pa3rudaTenbHbIi
XKenoO OoybIIedepIIoBOM KOCTH, OKAaHYMBAETCA Ha 2-3 IUIIOCHEBBIX U
3aIUTFOCHEBBIX KOCTSIX.

3) JnuHHas Maji0o0epuoBasi MbINIIA JIOKAT HA JaTepabHOU
MOBEPXHOCTH ToyieHd. Haumnaercs Ha ManoOeproBOM KOCTH, Ha
JaTepaJbHOM  MBIIIENKE OOJbIIeOeplOBO  KOCTH, OKaHYMBACTCA
MeIMalbHO Ha TIepBOW (BTOpOI) 3alUTFOCHEBOW WJIM Ha TEpBOU
TUTIOCHEBOH KOCTH.

Mpuruypl nanvyeewvix cycmagog

Pazrubatenu  mamplieB  pacrmojararoTcs — Ha  JIOpCalIbHOM
MOBEPXHOCTH TOJIEHM M Jambl, a crudareid — Ha IUIAHTApHOW HX
MOBEPXHOCTH.

OKCTEH30pBL:

1) JameHbli  pasrudareab madbleB  HauyuHAaeTCd B
pasrubarenbHON SIMKE JIaTepaJbHOTO MbIIIEeNKa OeJIpeHHON KOCTH
BMECTe C TpeTbell ManoOeploBoil dYepe3 pa3rudarenbHbI Kea00
001b111€0€pLIOBOM KOCTH M OKAaHYMBAETCS Ha pa3rudaTeIbHOM OTPOCTKE
JHMCTaNbHOM (pananru.

2) Koporkuii pa3rméarenb majgbleB IPHKPBHIT CYXOXKHIUEM
JUIMHHOTO pasrufatenss maibleB, HaumHaercs 1-3 ToloBKaMu Ha



CBSI3KaxX 3aIUIIOCHEBOTO CYCTaBa, 3aKaHUMBAETCS Ha CYXOXWIMU
JUTMHHOTO pa3rudaTens NaableB.
3) BokoBoii pa3rudaTenb NAJbIEB JICOKUT Ha JaTepaIbHON
MOBEPXHOCTU TOJICHH, HAYMHAETCS Ha OOKOBOHM CBSI3KE KOJICHHOTO
cycraBa M Ha ManoOepuoBoil koctu. Oxamumpaercs y KPC ma 2°°
¢ananre yeTBepTOro majibla, y coOaku Ha MATOH, a y CBUHBM Ha
YEeTBEPTOM U IISITOM MaibliaX, y JIOMAAW BJIMBAETCS B CYXOXKHIINE
JUIMHHOTO pa3rudarerns.
D1eKCOpHI:
Te e, 4TO U Ha TPYAHOM KOHEYHOCTH, U 3aKPEILISIIOTCS TaAKKE.
1) IloBepxXHOCTHBI crudarejib mNaJdbleB HAauYWHACTCS B
IUTAHTapHOM SIMKe, OyropKe WU IIEPOXOBATOCTH.

2) I'ny6okuii cruéaresib nmajbleB JCKUT HEMOCPESICTBCHHO Ha
IUTAaHTapHOU MOBEPXHOCTHU OO0JIBIION OEpLIOBON KOCTH.

3) MeKKOCTHbIE MBIIIIIBI.

Bonpocs! 11 CaMOKOHTPOJIA:

1. Mpimibl, JeHCTBYIONIUE HA'

a) IJICYEBOM;

0) JOKTEBOIA;

B) 3aIIICTHBIH;

I') CyCTaBbl NAJIBIICB.
2. MpImnpsl, 1eHCTBYIOINE Ha:

a) Ta300€/IPCHHBII;

0) KOJICHHBIN;

B) 3aILIFOCHEBBIH;

T') CyCTaBbI AJIBIICB.

3ansaTue Ne 9. Tema: Koowcnotii nokpos u e2o npou3soonsie

Hean 3ansaTuii: M3yuuTh 0COOEHHOCTH CTPOEHUS U (YHKIUU
KO’KHOTO TOKPOBA M €ro MPOH3BOAHBIX (IIOTOBBIE, CaJlbHBIE, MOJIOYHBIE
JKEJIe3bl, BOJIOCHI, MSIKHIIIH, pOTa, KOTIBITA).

MatepuaibHoe o0ecnedyeHue: TalOnuupl, mHpenapar KOIBITA,
POrOB U MOJIOYHBIX KEJE3.

IocnenoBarenbHOCTL HM3y4YeHHst Marepuana. lIpu usydeHuu
CTPOEHMS KOKHOTO IIOKPOBA U €r0 IMIPOU3BOIHBIX 10 KOHCIIEKTY JIEKIIUI
U Y4eOHHKY CleJyeT 3allOMHUTh, YTO B SMHUIACPMHUCE KOXKH UMEIOTCS 2
CJIOSI: TITyOOKHIA M TTPOU3BOIAIINI U3 KOTOPOTO 00pasyercs 2% crroit



poroBoii. Ilpu Wu3yuyeHUU TMOTOBBIX, CAITBHBIX, MOJIOYHBIX JKEJe3
o0paTuTh BHMMaHHWE Ha HAJIW4YME B Kele3aX (BHEIIHEH CEKpEIHH)
BBIBOJTHOT'O ITPOTOKA U CEKPETOPHOrO OTAEa B 3aBUCUMOCTH OT (POPMBI
KOTOPOTO KeJie3bl OBIBAIOT allbBEOJIAPHBIC U TpyOUaThie. IMEeHHO B HUX
U TIPOMCXOJIUT 00pa3oBaHKUE CEKPeTa U3 MPOIYKTOB KPOBU.

B 3aBuCMMOCTH OT pa3BEeTBICHHS BBIBOJHOTO IPOTOKA KEJIE3bl
ObIBAIOT TPOCThiC (IMOTOBBIE W CalbHBIC) U CIOXHBIC (MOJIOYHAsS
Kenesa).

B xene3ax pa3nuyaroT CleAYIOIINE THIIA CEKPELUU:

a) MEpOKPHUHOBBIN (0€3 pa3pylIeHus KICTKU - [IOTOBas JKeje3a);

0) TOJIOKPUHOBBIKA (C MOJHBIM pa3pyLICHUEM KIETKH - CajibHas
JKeesa);

B) allOKPHHOBBIN (C pa3pylICHHEM BEPXYIIKHA KJICTKH - MOJIOYHAS
Kenesa).

Koosica cutis- BHEIIHMI TOKPOB OpraHu3Ma, KOTOPBIH CO CBOMMH
NPOM3BOJAHBIMU (BOJIOCHI, TOTOBBIC M CAJbHBIC JKENE3bl, MOJOYHAS
xkeneza (BbIMsI), pora, KOIBITA, KOI'TH) OOpasyeT cucmemy Opeanos
KOJICHO020 NOKpoea.

Koxa coctout u3 3-x cnoes:

1. snudepmuc — HapyXHBIA TIACT - HAPYKHBIA AIUTEIUATHHBIN
CJI0H, COCTOSIIUI u3 MHOT'OCJIOMHOTO IIOCKOTO,
OpOTOBEBAIOIIETO SIUTEIHS.

2. Oepma — BHYTPEHHUU COEIMHUTEIHHO-TKAHHBIN cioil. B mepme
MPOXOAUT OIPOMHOE KOJMYECTBO KPOBEHOCHBIX COCY/OB, 3/1ECh
K€ pacroyiararoTcs HOTOBBIE JKeJIe3bl, KOPHU BOJIOC.

3. nookodcHas Kiemyamka — PHIXJias COCIUHHUTENbHAs TKaHb,
KOTOpPOH KOXKa TMpHUpacTaeT K MOBEPXHOCTHOW  (aciuu.
[ToakoxkHast KIeT4aTKa CMAr4aeT MEXaHMYECKOE BO3ICHCTBHE
Ha KOXy, oOecrneynBaeT TMOABWKHOCTh KOXH, SBISETCS
JKUPOBBIM JIENIO OpPraHu3Ma, Y4acTBYET B TEPMOPETYISIHH. Y
KYpJIIOUHBIX OBEIl KHpP OTKIAQJbIBAETCS Y KOPHSA XBOCTa,
dopmupys Kypawok. Y cBuHeil B oOmactu 6-7 TpyaHBIX
MO3BOHKOB TOJIIIMHA KUPA Y CATBHBIX TOPOJ TOCTUTAET 7 CM. U
Oonee (ImMuUK). Y BepOIII0/1a OTIIOKESHUS )KUPa 00pa3yroT ropo.

Koouca evinonnsem paznoobpaznvie pynkyuu:

1. sawummuyro T.K. 3alMIIaeT TIyOXeJeKale TKaHU OT
MEXaHUYECKUX BO3JEHCTBUU. 3amuTHas QYHKIUA KOXHU
obecnieuuBaercs Onarojapss € CIOXKHOMY CTPOCHHIO H
MEXaHUYECKUM CBOWCTBAM, B YaCTHOCTH KOXa SBJISETCS



HEMPOHMUIIAEMOH JJI1 MUKPOOPTaHU3MOB H JI0B, HE Ha0yXxaeT
IIpY AEWCTBUM BJaru, KpoMe TOro, B KOKE€ OTKJIAAbIBAIOTCS
MUTMEHTHI TIPU U30BITOYHOM BO3JICHCTBUU CBETA.

2. aHanuzamopckylo T.K. Ha KOXE C IOBEPXHOCTH M B TOJIIIE
COCpPEOTOUYEHO OrPOMHOE  KOJIMYECTBO UYBCTBUTEJIBHBIX
HEPBHBIX OKOHYaHUI pa3pa)k€HUE KOTOPHIX BbI3BIBAET
COOTBETCTBYIOIYIO TOBEIECHYECKYIO PEAKLUI0 XUBOTHOI'O U
o0ecrieunBaeT MPUCHOCOOIEHUE OPraHu3Ma K MEHSIOIUMCS
YCIIOBUSIM BHEIIHEN CPEbI.

3. mennopecyiamopuylo  T..  TOJJIEPKUBAET  IOCTOSHCTBO
TEMIIEpPaTyphI TeA.

4. Oeno Kpoeu, a WMEHHO KamwUISIpHAs CETh IOJKOXHON
kiaeryatku gAenoHupyercs a0 20% Bceil JenoHMpPOBAHHOM
KpOBH.

5. cexpemopnasn (3KcKkpemopHas) T.e. BBIBOISATCS COJH, TPOTYKTHI
a30THCTOrO OOMEHa.

6. B KOXe€ COJIEPKAThCS IpeocmepuHsl, U3 KOTOPBIX MO/ JeHCTBUEM
Y®JI cunrezupyercs BuTaMuH /1.

7. OvixamenvHas (YHKIMA KOXH OCYIIEeCTBisieTcsa Oiaronaps
IIPOHULIAEMOCTH KHUCIIOPOJIA YE€PE3 KIETKU KOXKH.

Ko>kHbII MOKPOB, CHATHIN C )KMBOTHOTO, ¥ OCBOOOXKJIEHHBIN MpH
BBIZIEJIKE OT MOAKOKHOTO CJIOSI Ha3bIBaeTcsl wikypoi. KoKHbI NOKpOB
MYIIHBIX 3Bepel Ha3bIBAIOT Mexom (08YUHOU ¢ 08YbL).

KoxHBIif  TOKpPOB, OCBOOOXKIEHHBIH OT DJHOHUIAEpPMHCA U
MOJIKO’KHOTO CJIOSl, Ha3bIBACTCS COOCMBEHHO KOJicell WU 8bl0eNAHHO
Kodfcell, U3 KOTOPOU MIBIOT 00YBb, KOXKAaHYIO OJex1y. KauecTBo KoXH
3aBUCHUT OT BHJIa )KMBOTHOTO, MoJjia. CamMble TOJICTBhIE YYaCTKH KOKH Ha
CIIMHE W Ha JAaTepPaJIbHBIX IOBEPXHOCTAX TYJOBHILA U KOHEYHOCTEH.
HawuOoupiiast TonmuHa koxxu otMeuaercs y KPC, y crapbiX KHBOTHBIX
KOXa TOJILIE, YEM y MOJIOJBIX. Y CaMIIOB TOJIIIIE, YEM y CAMOK. Y OBeI|
110 CPAaBHEHUIO C JPYTUMH C/X )KUBOTHBIMHU KOKa HanboJjiee TOHKas.

Ilpou3seoonvie Koxcu

BeinenurenbHas GyHKIUS KOXKH 00€CIICUUBACTCS JACATEIbHOCTBIO
MOTOBBIX U CAJIbHBIX JKEJE3.

Ilomoeuie sceneszvt — IO CBOEMY CTPOCHHIO SIBISIFOTCSI IPOCTBIMU
TpyOUYaThIMHM JKeJIe3aMH, KOTOPBIC PACIOJIAraloTCcsl B JCpME, pPEXe B
MOJIKO’KHOM CJIO€, @ BBIBOJIHBIC MPOTOKH JKEJIE3 OTKPBIBAIOTCS Yalle B
BOJIOCSIHBIC MEIIOYKH, a B O€3BOJIOCHIX MECTaX — Ha TIOBEPXHOCTH KOXKHU



IIOTOBBIMM IOpaMu. IIpOAyKT cekpenuu MOTOBBIX XKENE3 — HOM 3TO
OeciBeTHass WM CJIeTKa MYTHOBaTas JKUAKOCTh, WIEJIOYHOU (Y
KBAYHBIX) WJIU C1a0okuciaon (y JomIanei, MIOTOSIIHBIX) PpEaKIUH,
crenuduyeckoro 3anaxa (M3-3a TPUCYTCTBUSIL B 3TOM CEKpeTe
moueBuHbl, JOKK u npyrux mpoayKkToB, MOJUIekKalluX BBIBEICHHUIO U3
opranusma). 1ot okoso 95% coctout u3 BobI, ocTanbHbie 5% - cyxue
BEIIIECTBA, U3 KOTOPHIX 4% 3TO MUHEpAJIbHBIEC BELIECTBA, a OCTABIIMICS
1% - 5T0 Oopranuyeckue coenuHeHHs. Buiaensemble y JIOmaan ¢ MOTOM
oenok (no 5%) u xnopua HaTpus, COMBAIOTCS B BOJIOCSHOM TIOKPOBE B
6enyto neny. [Tor cMaunBaeT BOJIOC M SMUAEPMHC KOXKH, PETOXPAHAET
X OT BbIChIXaHMs. KoindecTBO OTHENseMOro mora HEMOCTOSHHO, U
3aBUCHUT OT TEMIIEPATypbl OKPYKAIOIIEH cpejibl, Harpy3Ku, KOJMYECTBa,
BBIIUTOM  BoAbl.  IloToOoTAENeHME HWUrpaeT BaXHYH poJib B
TEPMOPETYIISLMN, B BOJAHOM M MHHEpadbHOM oOmene. HambGosnbiiee
KOJIMYECTBO IOTOBBIX KeN€3 COCPEOTOUCHO B TEX MECTax, IJe KOka
TOHKasi (MeIHanbHasi MOBEPXHOCTh KOHEYHOCTEW), B OOJACTH YIIHBIX
PaKOBHH, BEHTPAJIbHON MOBEPXHOCTH JKUBOTA.

HmeroTcs BUOBbIE OCOOCHHOCTH!

y KPC u cBuHel — B 00J1aCTH TOJIOBBI U ILIEH.

y MPC — o Bcemy Temny, HO eJe3bl pa3BUTHI ¢1a00 U BbIJICJICHUE
MMM 10T HE3HAYUTEINBHO.

y IUTOTOSITHBIX — TOAYILIEYKH MaIbLIEB.

y ITHIL — TIOTOBBIE XKeJIe3bl OTCYTCTBYIOT.

CanbHble jKenes3bl pacrojaratoTcs B OocHOBe KoxH. IIpomykTom
CEKpeLH CAJIBbHBIX JKeJle3 SBIETCS KOJCHOe calo, KOTOPOE MOMaaaeT
B BOJIOCSHOW MeloYek, oO0nagaeT CrnocoOHOCThIO TycreTh. Ilon
BIMSIHUEM KHUCIOT TNOTa KOXHOE cajo pasjaraercs M KakK pe3ysbTaT
pe3Kuil HeMpUATHBIN 3amax. Y BOJOIJIABAIOIIUX MTHUI] €CTh KOMYMKOBAS
JKelesa, CeKpeT KOTOPOI NTHILbI KIOBOM PAa3HOCAT IO MOBEPXHOCTH
NepbEB, MPETOXPAHSS UX TEM CaMbIM OT HAMOKAHUS (U1l HUX 3TO OYEHb
Ba)XXHO).

VY oBell cMech CEKPETOB CAbHBIX M MOTOBBIX XKeNE3 Ha3bIBACTCA
scuponom. brnaronaps 3TOMY CEKpeTy UIEpCTb OBELl CTAHOBHUTCS
MSATKOW W TPOYHOMW, 3alMIIaeT IIePCTb OT BIaru M 3arps3HEHHI,
CIOCOOCTBYET CKJIEMBAHUIO LIEPCTHHOK B MYYKH, (GOPMHUpPYS XOpoIllee
pyno. OUMILEHHBIH >KUPONOT HA3bIBACTCSA JIAHOMUH, €r0 IIHPOKO
HOPUMEHSIOT JUISI M3TOTOBJIEHUS MSTKUX JIEKAPCTBEHHBIX (OPM U B
KOCMETOJIOTUYECKOM HPOMBIIIICHHOCTH. CanbHble HKeJe3bl



OTCYTCTBYIOT Ha OIIOPHBIX TOBEPXHOCTSAX KOHEYHOCTEH, Ha KOHIIE
MOP/IBI B COCKaX MOJIOYHOM KeJe3bl.

B mnoakoxxHoM cioe mpHU  XOpOWIEM KOPMJICHHH >KUBOTHOTO
OTKJIaJbIBacTCs OOJNBIIOE KOJIMYECTBO kHMpa (WINMHK Yy CBHHEH).
[Tocnenuuii, SBISETCS 3aNIaCHBIM MUTATEIBHBIM MAaTEPUATIOM U XOPOIIIO
3alIUIIACT KUBOTHOE OT X0JIOJIA T.K. TUIOXO MPOBOJIUT TEILIO.

Bonocet — 310 TpOW3BOJIHBIE SMHUIACPMHUCA OHHM PACHOJIOKEHBI
MIOYTH MO BCEHl MOBEPXHOCTU KOXKM MIJICKONUTAIONIUX, 3aluinas e€ ot
BJIard, XOJOJa U JAp. HEONarompusTHBIX YCIOBUH. Y C/X JKUBOTHBIX
BOJIOCBI OTCYTCTBYIOT JIMIIIb HA MSIKUILIAX MaJbIEB, HOCOBOM (y OBell) U
HocoryoHom (y KPC) 3epkanbiax. CnaOblit BOJOCSHON MTOKPOB UMEETCS
Ha BBIMEHH, a HAJIMYHUE I'YCTOTO ¥ JUIMHHOTO BOJIOCA CBUIETENILCTBYET O

Bousocel noapaszaenstorcs Ha:

nokposnuoie (kporowue)

ONUHHbIE

ocsazamenvHule

IToxkpoBHBIE BOJIOCBI — 3TO T€, KOTOpBIE MPEIAOXPAHAIOT TEJO
’KMBOTHOTO OT TEMIIEPATYPHBIX KOJIEOaHU OKpYXKaroIel Cpebl.

JITMHHBIE BOJIOCHI CPaBHUTEIBHO TOJCThIE, TIpyOble. OHHU
00pa3yroT Y€Ky, TPUBY, XBOCT, MIETKH (IO MSCTHIO M ITFOCHOK).

Ocs3aTesbHBbIE  BOJIOCHI  (CHHYO3HBIE) TOJICTBIE, KOPOTKHUE,
06orato MHHEPBUPYIOTCS U KpoBOcHabOxkaroTcs. Pacnonararorcs oHM Ha
ry0ax, BOKpYT IJl1a3, Ha 10100 POIKeE.

Kporome BoJOCH COCTaBIAIOT IepcTh. OHa BKIIOYaeT B ceds
ocmesoll 8o0c, KOTOPbIM caM Mo cebe UIMHHBIN, TOJCTBIH, IpyObIi.
Pa3HOBHIHOCTBIO KPOIOLIUE BOJOC SIBIAIOTCS MYX08ble — OHU TOHKHE
0e3 cepIueBUHBI U wemuHHble (OCTEBBIE — TPYyObIe C CEpALIEBUHON)
MOKPBIBAIOT BCIO KOXKY Y CBUHEH.

CHsiTast ¢ OBLBI MIEPCTh B BHJE IEJOr0 IUIACTa Ha3bIBAeTCs
PYHOM.

OnpenenéHHbI IIBET BOJIOCSHOTO IOKPOBAa Yy C/X JKUBOTHBIX
Ha3bIBaeTCs MacThio (y JOmIafeld MacTW pas3lMYaloT. pbDKas, cepas,
BOpOHasl, THEas, reras, yanas, OyiaaHas).

Bokpyr Bojoca smnuaepMuc o0pasyer yriyOleHHE — B0POHKY
6on0ca. B Bojoce pa3nuyaioT cmepocens - HApy>KHYIO 4acTh BOJIOCA B
BUJE TBEPAONW OPOTOBEBIIEH HJIACTUYHOM HHUTH U KOPEHb — 4YacCTb
BOJIOCA, HAXOJIIYIOCS B KOXK€ M YacTO 3aXOJAALIYI0 B MOJKOXHYIO
KJIeTyaTky. HWkHsAS yacTb KOpHsS pacIIMpeHa U oOpasyeT JayKosuyy, B
KOTOPYIO BXOJUT M3 OCHOBBI KOXH COCIUHHMTEIbHOTKAHHBIN COCOYEK.



3a cueT cocouka MPOMCXOAUT IUTaHKE U pocT BoJioca. KopeHns Bosoca ¢
JYKOBUIIEH TOTPYXKEH B BOJIOCSIHOM (yTisip, KOTOPBI COCTOUT W3
KOPHEBOT'O BJarajiuiia, 0O0pa30BaHHOTO SIUAECPMHCOM U BOJOCSHOU
cymxoii. K cyMke Bojoca moAXoIAT NYYKH TIATKUX MBIIICUHBIX
BOJIOKOH, CIyXalux i1 IpUIOAHUMAaHus BoJioC. HapyxHslil cioin
BOJIOCA — KyTUKYJa (M3 IJIOCKUX KJIETOK, CPEIHUN CIIOW — KOPKOBBIN —
CaMbIil TOJICTBIN) — COACPIKUT JUIMHHBIC KJICTKH C MUTMEHTOM, B IICHTPE
— CeplAlEeBHHAa WM MO3IOBOE BEIIECTBO COCTOUT U3 1-ro wim
HECKOJIBKUX DPSJ0B MHOTIOYIOJIBHBIX KIJIETOK, YaCTMYHO OPOTOBEBIIUX
KJIETOK DIMTEIMAIBHOTO IPOUCXOXKACHUA. B muTomasmMe KIETOK
OTJaraercsi KepaTOrHalluH, KOTOPbI OJimke K Hapy)KHOMY CJIOIO
CTEPKHsI IIPEBPAILAETCA B JJICUAMH, a IIOCIECIHUN B KEPAaTHUH. BHYTPH
KJIETOK M MEXAy HUMH HaXOJATCs IMy3bIpbKU BO31yXa, Onaronaps yemy
BOJIOC 00J1a/1aeT TemIonpoBoAuMocThio. C BO3pacToM B KOPKOBOM
BEILECTBE YBEIWYMBACTCA KOJIMYECTBO IIy3bIPbKOB Tra3a, H3-3a 4YEro
BoJioc cezaeer. KopeHb BojoOca 3aKIOUE€H BOJIOCSHOM MEIIOYEK
(pommukym).

Poza - KOXHBIH YEXON POTOBBIX OTPOCTKOB JIOOHBIX KOCTEH
JKBAYHBIX JKUBOTHBIX. B pore paznuyaror: xopewb — 005IacTh, T K
HAJIKOCTHHIIE POTOBBIX OTPOCTKOB JIOOHBIX KOCTEHl mpuieraer
OpPOTOBEBIIIHUH CIION YIUACPMHUCA.

Teno — 06pa30BaHO JIHUIIb CJIOEM OPOTOBEBIIETO CI0S dMUAECPMHUCA
U JEPMBL.

Bepxywxa - o6pa3oBaHa MOIIHBIM POTOBBIM CIIOEM, MO3TOMY €&
CIIUJIMBAHUE HE TPAaBMUPYET POT.

Pora ciyxar NpeMMyIIECTBEHHO OpraHaMU <«3allUThI», a y
CaMIIOB «OpyXxuem» B 60pb0e 3a camky. Ha moBepxHocTH poroB 6oiiee
WM MEHEE OTYETINBO BUIHBI KOJIbIA — 3TO CIEACTBUE NIEPUOIUYECKON
aKTUBU3ALIMU POCTKOBOIO CJIOSA. Y KOPOB IOSIBJIIEHHE POTOBBIX KOJEL]
CBA3aHO C IIEPUOJOM CTEJIBHOCTH, YTO IIO3BOJIIET OIPEIAECIUTh
KOJIMYECTBO cTeNbHOCTEN. OTpacTaHue poroB MPOUCXOAUT MOCTETIEHHO
3a CU€T PA3sMHOXKAIOLIMXCS KIETOK JMUACPMHCA. Y OJICHEH KOCTHOE
BellecTBO 1 pa3 B roJi BMECTE COEIMHEHUSI POTOB C JIOOHBIMHU KOCTSMU
paspymaercs ¥ OHM cOpachlBalOT pora, a Ha HX MeECTE€ 3aTeM
MOSIBIISIFOTCS. HOBBIE.

Makuwiu — TIIOTHBIE NOIYIIKOOOpPAa3HbIE YTOJILEHUS KOXKHU Ha
3aJHEH MOBEPXHOCTH KOHEYHOCTEH. MSKUILN COCTOAT U3 snudepmuca
(oporoBeBIIMIA); Odepmbl; NOOKONCHO20 €0 B KOTOPOM MHOTO
AJIACTUYECKUX BOJIOKOH W >KHPOBOM KileTdaTKu, Onarojaps 4emy OHHU



UTPAIOT pPOJIb aMOPTHU3AIMOHHOTO MpHCIIocoOIeHus. 3aaHss, Ooiee
NIaCTUYHAsg YacTb MSKHIIA Ha3bIBAeTCSl MOAYIIKOW MSIKHMINA.
Bunon3MeHEHHBIN y4acTOK KOXXKM Pa3BUTHIM HAa MUCTAJIbHOMW (hayaHre
nanslieB y KPC u cBuHel — konvimye, a 'y aomanei — konsimo.

B 3aBucumocTH OT MecTa pacHoOJIOKEHHsS MSKHUIIM JAENAT Ha!
3aISICTHBIC M 3aIUTIOCHEBBIE (KaIlTaHbBI), ISICTHBIE M IUTIOCHEBBIC
(UITOpBI) U MaNbLEBbIE. 3aMsCTHBIA MSKUII UMEETCS TOJIBKO Y COOaKU U
nomaan. Y co0akd OH pacmojiokeH B o0macTé 100aBOYHOW KOCTH
3aMsCThs, y JIOIIAM Ha MEANAIbHON IOBEPXHOCTH JUCTAIBHOIO KOHIA
IIpeIlIeYbs,

Monounasa mncenesa, eévimsa (Uber) - kpymHas jxenesa, 4eThIpe
JOJIA KOTOPOM CIWIHCH B €IMHBINA OPraH, paclojOKEHHBIN B IIaXOBOH
obmactu Mexay O€npamu. Ha BeIMEHHM pa3inyaroT: OCHOBAHHUE, TO YTO
TPAaHUYHUT C OPIOIIHOM CTEHKOH; TeNo; THO ¢ 2Ms, pexe ¢ 3Msl mapamu
COCKOB.

BbIMs TOKPBITO TOHKOW JIACTUYHOMN KOKEU C PEAKUMH HEXHBIMHU
BOJIOCKAMHM, CaJbHBIMM M IOTOBBIMM JKEJ€3aMU 32 MHCKIIOUEHUEM
cockoB (Ha HUX HET BOJIOC M HE pa3BUTHI Xkeje3bl). KaynanbHyro yacth
BBIMEHU MEX]Ty OEIpaMu Ha3bIBAIOT MOI0UHBIM 3epKanom. 1o koxen
BBIMEHU HAXOJIUTCA NOBEPXHOCMHAA  ¢hacyusa - W3  IIJIOTHON
COCJIMHUTENILHOW TKaHW, a ToJ Hell (MOBEepXHOCTHOHM (aciueit) —
enyooxas @acyus. Ilodsewusarowan cea3ka 6viMeHu JIEIAT €ro Ha
IIpaBylO U JIEBYIO MOJIOBUHBI. Kak[1as mojgoBHHA BBIMEHM COCTOUT M3
JBYX JI0J€¥ BBIMEHH, KOTOpBIE PSJAOM PpAaCIOJIOKEHbl WU pPa3/IeIcHbI
COEIMHUTENBHOM TKaHblo. Kaxkaast 10y1sl y KOPOB OTKPBIBAETCSl B CBOM
COCOK. Y KOOBUIBI 2 J0JM OTKPBIBAIOTCA B OJUH COCOK. MosouHas
Kelesa — 9TO TUIHYHBIA KOMIAKTHBINA (MapeHXMMATO3HBIN) OpraH, He
UMEIOLNH eIMHOM oocTH. OH COCTOUT U3 CIMPOMbL N HAPEHXUMBL.

Crpoma — 0CTOB Oprasa.

ITapenxuma — DSOMUTENUAIbHAs  TKaHb,  OCYILLECTBISAIOLIAS
cekpeTopHyto QyHkuuo. CTpoMy MOJOYHOM Kele3bl 00pazyeT
COCIUHUTENbHAs TKaHb, pAaclOJIO)KEHHass Moja TiyOokol ¢acuueit
BbiIMeHM. OHa JenuT Kenledy Ha J0JbKA. B MeXI0IbKOBOMH
COCIMHUTENIBHONM  TKAaHM  MPOXOAAT  KPOBEHOCHBIE  COCYBI,
auM@aTudyeckue W HepBbl. BBIBOJHBIE TPOTOKM OTKPBIBAIOTCS B
MOJIOYHYKO LMCTEPHY, pAclOJOXKEHHYHO B [HE BBIMEHM, T.€. Yy
OCHOBaHHUA cocka. HWKHMII KOHEI] MOJIOYHOM LUCTEpPHBI CY)KaeTcs U
NEePeXOJUT B COCKOBBIN KaHall AIMHON okoyio 1 cM. CTeHka ero umeer
CIIM3UCTYI0O O000JIOUKY € OOJBIIUM KOJIMYECTBOM KOJUIAI€HOBBIX U



JIaCTUYECKUX BOJIOKOH U HECKOJIBKO MBIILIEYHBIX CIIOEB, COCTOSALINX U3
[JIAIKOMBIIIEYHBIX  KIETOK. (OcoOEHHO pa3BUT KOJIBLIEBOU  CIIOW,
obpasyromuii  cpunkmep cocka. IlapeHXHMa MOJIOYHOM KeNe3bl
COCTOMT M3 ajlbBEOJI M MEJKHMX BBIBOAHBIX NPOTOKOB. Pacmonaraercs
[IapeHXuMa KeJe3bl MEXKIy IPOCIOMKAMHU PBIXJIOW COCIMHUTEIILHON
TkaHu. Kaxnas anpBeosa U €€ BBIBOJHOW IPOTOK BBICTIIAHBI U3HYTPU
SIUTENUEM, @ CHAPYXKH MHOSIUTEINAIBHBIMU KJIETKaMHU, COKpallasch
KOTOpbIC  BBIJABIMBAIOT MOJIOKO M3 TIOJIOCTH  ajbBeosibl  (3TO
NPOHMCXOAUT TIPU JOCHUH, cocaHuu). dopma aabBEONSIPHBIX KIETOK
BapbUpYET T.K. OHA MOXKET ObITh KyOMuecKoi 1 nmpuzMaTudeckoi. Ecnu
MOJIOYHAs JKeJIe3a HE JIAKTUPYET, TO B HEU MPOCIOUKHU COCAUHUTEILHON
TKaHU MEXIY AOJbKAaMU DPa3BUTHl Jydille. AJbBEOJIbI HAXOIATCS B
CIIaBIIEMCSI COCTOSIHUHM, PACIIONIaraloTCsl Ha 3HAYUTEIbHOM PAacCTOSHUU
apyr ot apyra. IIpocBeT anbBeONSIPHBIX MPOTOKOB HEOONBLIONW WM
IIYCTOM.

Bonpocs! 11 CaMOKOHTPOJIA:
1.Ctpoenue, 3HaueHHe M (QYHKIUS KOXHOTO IOKPOBA U €ro
MIPOU3BOJIHBIX.

2.Pa3zBuTHe U CTPOCHUE KOXKH.
3.Pa3zButue u ctpoeHue:

a) TIOTOBBIX U CAIBHBIX XKEJe3;

0) BoJIOC;

B) MOJIOYHBIX JKEJIe3.
4.CTpoeHue U poJib MAKUIIEH.
5.KomnslTa 1 pora.



COJEPKAHUE

3anatue Ne 1. Tema: Mopdomnorus KiIeTKH U ee
D1 (53) (51214 (< TP RPR
3anatue Ne 2. Tema: CtpoeHue, pa3BUTHE OPTaHOB M
TKAHEH Y C/X JKUBOTHBIX . ..+ vveaeenevneaneaneannenaennens
3ansatue Ne 3. Tema: CTPOCHUE TKAHEH ... .....veuvnnenn e,
3anstue Ne 4. Tema: OCEBOM CKEIIET.......vuveennennnnnn.
3ansatue Ne 5. Tema: [lepudeprueckuii ckemner. .. .........
3ansatue Ne 6. Tema: CoenuHeHHE KOCTEH OCEBOTO H
HNEPUPEPUIECKOTO CKEITETOB ... vuvvvrvenienannanannnens
anarue Ne 7. Tema: MBIIIIBI TOJIOBBL. .. ..vcuvvee vneesnne.
3ansatre Ne 8. Tema: MpIisl TPYIHBIX U Ta30BBIX
0] 5 (515 (0164 <)/ (PP
3anatue Ne 9. Tema: KocTHBII TOKpPOB U €ro
0101007 3: 1001 13 1 (ST PP PP

cTp.

16
26
48
65

70
79

99



YyeOHoe u3nanue

PAUCA NCAKOBHA YEBAH
OKCAHA BUKTOPOBHA KYKYPY35H

YyeOHoe u3nanue

PAUCA NCAKOBHA YEBAH
OKCAHA BUKTOPOBHA KYKYPY35H

MOPODOJIOI'MA 1 PU3NOJIOT'UA
CEJIbCKOXO3MCTBEHHBIX )KUBOTHBIX

Meroanueckue ykazaHUs
JUISL CAMOCTOSITEIBHOM pabOThI CTyIEHTaM
Il kypca 04HOTO M 3204HOTO OOyUEeHUS
no crienuanbHOoCcTH 110305 «TexHomorus mpou3BoICTBA U
nepepadoTKH CeTbCKOXO3IUCTBEHHOU PO TYKITHI»

Komnsrotepnas Bepctka E.C. Pyoenxo
HabGop O.B. Kykypyssn
Ve neu. 1. —5,0. Tupax 20 3k3.



