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) OTAEJIbHbIE BOMPOCHI LATONOTNIA
N rmcTonormm

CryneHT 10JDKeH 3HATD:
— cTpoeHue U (PYHKIIUU KIIETOK;
— XUMHUYECKUU COCTaB KIIETOK;
— KJIETOYHBIM IIUKJ Y1 MeTa0OIMU3M KJIETKU;
— TIOHSITHE O TKAHSX, KIacCUdUKAILIMIO TKAaHEH, UX CTpOeHue, PacIoio-
>KeHUue U HQYHKIINW;
— TIOHSTHE 00 OpraHe U CTPYKTYPHO-(DYHKIIMOHAIBHON eIMHUIIC OpPTraHa;
— CHCTEMbl OPraHOB U aIrlnapaThl OPraHoOB;
— TIOJIOCTH TeJia YyeJloBeKa, BUIbI 000J0YEeK;
— MoHATHE 00 OHTOTeHE3€e M €r0 OCHOBHBIX Iepuomax (3MOpPHMOHAIb-
HOM, (peTaJTbHOM, IOCTAIMOPHUOHATIBEHOM);
— OCHOBHBIE 3TaIbl SMOpUOreHe3a YeJoBeKa.
CrTyaeHT 10JDKeH yMeTh:
— pa3nunuath BUIBI TKAHEH Ha TUTAHIIIeTaxX v B aTjiace;
— HUCIIOJIB30BaTh TMCTOJOTMYECKUE, aHATOMMYECKUE U (hU3MOJIOTHYC-
CKME TepMUHBI;
— pacriojiaraTb OpraHbl B COOTBETCTBYIOIIMX CHCTeMax M ammaparax
OPTaHOB M B MOJIOCTSIX TeJia YeJIOBEKa.

2.1. OCHOBbI ULUTONOIMMN. KNETKA

CTPOEHME KNETKWU

Knetka (cellula) — anemeHTapHast eIMHUAIA XXUBOTO OpTaHU3Ma, ob1ana-
0111ast CTOCOOHOCTHIO K 0OMEHY BEIIECTB C OKPYXKAIOIIEH cpeloit 1 repena-
Yye TeHeTU4YeCcKoi MHpopMaluu Tpu pa3MHoxXeHUU. Kietku cneun@uaHb
JUTST Kaxkaoro Buaa. OHU 4pe3BbIYaiftHO Pa3HOOOPA3HBI IO CTPOEHUIO, (hopMe



OTaenbHble BOMPOChI LMTONOMAV 11 FUCTONOTN 25
u pa3zmepaM. Camas KpyITHas KJIeTKa — sSHIeKiIeTKa, gocturaromas 0,2 MM
B IMaMeTpe, caMasi MajJeHbKasi — JauMdonur (padmepom 5 MkM). Hepenko
KJIETKM CHAOXEHBI OTPOCTKAMU, XKTYTUKAMU WA PECHUYKAMM, C TIOMOIIBLIO
KOTOpBIX OHU mepemeniatorcs. JIMHAa OTPOCTKOB HEMPOHOB TOCTUTAeT
1,5 M 1 6omee. Dopma KIIeTOK pa3HOOOpa3Ha: OHM OBIBAIOT IIJIOCKUMMU, TIPH-
3MATUYECKUMHU, LWIMHAPUYECKUMU, KyOUMUYEeCKUMU, BEPETEeHOOOPa3HbIMH,
IIAPOBUIHBIMU U .

Knertka cnoxHo yctpoeHa. OHa oKpyKeHa ria3MaTu4ecKoil MeMOpaHoi,
CONEPXKUT SIIPO M LIUTOIIa3My ¢ opraHe/uiamu (puc. 2-1).

Puc. 2-1. Cxema ynbTpaMUKPOCKONNYECKOrO CTPOEHUS KIEeTKM XMBOTHbIX Opra-

HU3MOB: 1 — BHeLLHAA KNeTo4Has MeMbpaHa; 2 — rnanonnasma; 3 — KoMmiekc

Fronbaxu; 4 — AApo kneTku; 5 — saepHas obonodka; 6 — AAPbILIKO; 7 — SHAOMNNA3-
MaTu4Yeckas ceTb; 8 — MUTOXOHAPUK; 9 — pUOOCOMBI
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OT BHelTHeW cpebl KIETKY OTAeNsIeT KJIeToUHas WM Tila3MaTrudeckast
MeMOpaHa, MMeIollasl CIOXHOe cTpoeHue. [lrazmamuueckas memoOpana
COCTOUT U3 IBOMHOTO CJIOSI MOJICKYJ JIMIIUAOB; B MHEPTHYIO JUIHUIHYIO
OCHOBY MO3aWMYHO BCTPOEHBI Oeslku (0mHAa MOJIeKyJa OeinKa Ha TSTHICCST
MOJIEKYJl JUIMUAA) — IJIaBHbIe (DYHKIMOHAJIbHbBIE 3JEMEHTbl MEMOpaHHbI.
benku Ha HapyXHOI TTOBEpPXHOCTU MEMOpPaHbI MPEACTAaBICHBI B OCHOBHOM
JIMKOTIpoTennamMu. MeMmOpaHa OCYIIECTBISIET PELENTOPHYI0 (YHKIIUIO U
TPaHCIOPT BELIECTB, HEOOXOAUMBIX KJeTKe. OHa B3aMMOAEHCTBYET C MEX-
KJICTOUHBIM BEIIECTBOM U COCEAHUMU KJIETKaMU, TeHEPUPYET OMO3ICKTPH -
yeckue mnoreHuuanbl. [lnazmatuueckas MemOpaHa oOJiagaeT M30MpaTeib-
HOI MPOHMIIAEMOCTbIO: €€ MPOHUIIAEMOCTb L1 Pa3HbIX aTOMOB U MOJIEKYJI
3aBUCHUT OT X Pa3MEpOB, MEKTPUIECKOTO 3apsiia U XUMUUIECKUX CBOKCTB.

HeobOxomnmble KJIETKe YacTHUIIBI, HE CITOCOOHBIE MPEomoieTh MeMOpaHy
(HampuMmep, CIAUILIKOM KpPYITHble — O€JKMU, XOJIeCTepUH), MPOHUKAIOT B
KJIETKY WM YIOAJISIOTCS M3 HeE€ C MOMOIIBIO CIIeIUAIbHBIX OCIKOB-TIepe-
HOCUYMKOB, CKBO3b MOHHBIE KaHAJIbI WIN IYTEM 9HAOUUMO3a U IK30UUMO3a.
IIpu sHIOLMTO3€ OT IJIAa3MaTUYECKON MeMOpaHbl BHYTPb KJIETKU OTIIHY-
POBBIBAIOTCS ITy3bIPbKU (BE3UKYJIbI), 3aXBaTbIBas HEOOXOIMMBbIC BEIICCTBA.
B miporiecce K3011MTO3a BHYTPUKIIETOUHBIE BE3UKYJIBI CTUBAIOTCS C TIJIa3Ma-
TUYECKO MeMOpaHO, BbIAEJISISI COAEPXKUMOE HApyXKYy.

Hounvie kananv 06pa3oBaHbl TpaHCMEMOpPAHHBIMU OeIKaMU, ITPOHU3bI-
BAIONIMMM KJIETOYHYIO MEMOpaHy M o0pa3yioliuMi B MEMOpaHe CKBO3HBIE
KaHaJbl (Mopbl) AuameTpoM MeHee | HM. KaHanbl pa3nuyaroTcst Mo cTpoe-
HUIO ¥ 00JIagaloT pa3HOM MPOHMIIAEMOCTBIO, N30MPATEIbHOCTBIO U YIIPaB-
JsieMocThlo. MMIOHHBIE KaHajbl 00eCIIeUnBalOT YIIpaBisieMoe TepeMelleHne
MOHOB yepe3 MeMOpaHy. MemOpaHHbIe KaHajlbl OTHOCUTEIBHO H30Upa-
TEJIbHBI 110 OTHOIICHHUIO K MPOHUKAIOIINM Yepe3 HUX MOHaM. Beimessror
KaJueBble, HAaTpUEBbIC, KaJbLIMEBbIC, XJIOPHBIC U IIPOTOHHBIC (BOAOPOIHbIC)
KaHaJIbl.

Takum o06pa3oM, C MOMOLIbIO KJIETOYHOI MeMOpaHbl, oOJiamaroliiei
n30MpaTeIbHOM TTPOHUIIAEMOCTHIO, B KJIETKE M MEXKKJICTOUHOM Cpene TOI-
JNEPXKUBAETCS MMOCTOSIHHAA KoHLeHTpauus noHoB Na*, K*, Ca?*. Buyrpu
KJIETKHU BhIlIe cogepxkanue K*, a BHe kietku — Na* u Ca?*. CrabuibHOCTD
JIOCTUTAETCST TIOCPEACTBOM MACCMBHOTO M aKTMBHOTO TPAHCIIOPTa — Tiepe-
HOCa BCIIECTB COOTBETCTBEHHO B HAIIPABICHUM YMCHBIICHUS DSIICKTPO-
XUMHWYECKOTO TOTeHIIMAaNa (C TMOMOIIbI0 TUdOy3un), WIKM IPOTUB HETO C
TMOMOIIbIO MOHHBIX KaHAJIOB.

BHyTpu KJIeTKM ecThb sdpo, colepxalllee FeHEeTUIeCcKyro MHGbOpMaIUio
(MoeKymBI me3oKcupuboHyKienHoBoil kuciotel — JIHK) m oTBeuaroree
3a XpaHEHHUe, Tepeaady M peaJlr3alldio HacleACTBEHHON MHdOpMauuu, a
TakxKe 3a CUHTe3 Oesika. Anpo perynaupyer metadonusm kietku. Ero ¢popma
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yalle OKpyrJasi, HO MOXET OBbITh U TJIOCKOI, 1 6000BUAHON. B Takux BbICO-
KO CIeLMaIN3UPOBAHHBIX KJIETKaX, KaK 3pesible 3PUTPOLUTHI U TPOMOO-
LIUTHI, SIAPO BOOOIIEe OTCYTCTBYeT. CKeJIeTHbIE MbIIIIEYHbIE BOJIOKHA MHOT'O-
sgaepHbIe. SIIpo OTIeIeHO OT IIUTOIUIa3MbI IBYXCIIOMHOM S0epHoil 000404KOl
W CONEPKUT 2€1e00paA3HYI0 HYKACONAA3MY, XPOMAMUH U AOPbIUKO.

IMuTomna3mMa MMeeT ruajgoIlia3My, OpraHe/UTbl U ITOCTOSTHHBIE BKJTIOUE-
Husl. [uasonsazma — OCHOBHOE BellIeCTBO LIMToruia3Mbl. OHa MMeeT KOHCH-
CTEHIIMIO TeJisl, yIacTBYET B OOMEHHBIX Mpoleccax U MOAAepXKaHUM TTOCTO-
STHCTBa BHYTPEHHEU Cpenbl, CONEPXUT OpraHWYeCKrue W HeopraHWYecKue
BemectBa. K opeanuueckum eéewjecmeam OTHOCST:

— 0enKu;

— XUPBHI;

— YIJIEBOJIBIL;

— HYKJIEMHOBBIEC KUCJIOTHI;

— aneHo3uHTpudocdar (ATD).

bonbiiasg yacth 6e1KOB — ghepmenmobi, KaTaanu3aTOPbl XUMUYECKUX PEaK-
Ui, C TTOMOIIIHIO KOTOPBIX TTPOMCXOIUT MHOXKECTBO ITPOIIECCOB META00TN3-
Ma (oOMeHa BEIIEeCTB).

Heopeanuueckue eujecmea MpencTaBieHbl BOAOH, OCHOBAHUSIMU, KHC-
JIOTaMU, paCTBOPEHHBIMU B BOTHOW Cpelie, 1 MIOHU3UPOBAHHBIMU COJISIMU.

[luTomna3sMy TpPOHU3BIBAET CETh IIMTOCKEJeTa, IOANEpPKUBAIOIIIE-
ro ¢opMy KJIETKM U IOJIOXKEHHE OpraHellI, a TakKXke O0eCIIeUrBarOIIEro
U3MeHeHue (OpMbl KJIETKM U €€ MOIBUKHOCTb. Ilumockesem COCTOUT U3
MUKpompybouex, aKmuHO8blX MUKpoguiamenmos (MeJIbYallIUX HUTEN) U
npomMencymouHsix guramermos. MUKpOTpyOOUKM 00Opa3oBaHbBI MOJUMEPOM
Oesnka TyOyrMHa. AKTUHOBbIE HUTH HEIMOCPEACTBEHHO YYaCTBYIOT B IPOLIEC-
cax, CBS3aHHBIX C ABMKeHUEM. IIpoMexXyTouHble (pUIaMEHThl CBS3bIBAIOT
OCTaJIbHbIE DJIEMEHTHI IUTOCKEETa, X XMMUYECKUI COCTaB B Pa3HbIX KJIET-
Kax pasjndeH.

Opeanennbl — TIOCTOSIHHBIC CTPYKTYpPBlI KJIETKH, OOCCIIeUMBaoIIne e¢
¢yHkuuu. PaznuyaioT MemMOpaHHble U HeMeMOpaHHbIe opraHe/ibl. MeM-
OpaHHBIE OpraHEUIbl OTACIECHBI OT LIMTOIIa3Mbl MEMOpaHaMU, HAalTOMUHAIO-
IIMMU TU1a3MaTudeckyo MmemopaHy. K MmeMOpaHHBIM opraHeJijlaM OTHOCSIT:

— MUTOXOHIPUH;

— DHIOIUIa3MaTUYECKYIO CETh;
— komIuiekc l'onpaku;

— JIM30COMBI;

— TIEPOKCHUCOMBI.

K HemeMOpaHHBIM OpraHesuiaM NMpUHAMJIEeXaT PUOOCOMBI U KJIETOYHbIMN
HEeHTP.
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Knemounwiii yenmp HaxoauTcsi BOJIU3U sapa WM KoMmIuiekca ['oabmku.
OH COCTOUT U3 ABYX HWINHIPUUECKUX TeJIell — LIEHTPUOJICH, y4aCTBYIOIINX
B JIeJIEHUU KJIETKU.

Komnanexc Toavdxcu B BUIE TIIIACTAH, ITy3BIPEKOB M TPYOOUEK PacITONOXKEeH
BOKpPYT SApa W TpeIHa3HaueH IS TpaHCIIOpPTa BEIECTB, MX XUMUYICCKOMU
00pabOTKM U CEKPELIMHU IMPOAYKTOB KU3HEAESITCIbHOCTH KICTKH.

Audonaasmamuueckas cemob COCTOUT U3 U3BUTHIX TPYOOUYEK M MEIIIOYKOB.
CeTb y4yacTByeT B YIVIEBOJAHOM M XUPOBOM OOMEHE, a TakxKe CIYXKUT JIero
noHoB Ca?". boJbllne yyacTKy SHIOIUIA3MATUYECKON CETU 3aHSThI pudoco-
Mamu, Ha KOTOPBIX TPOUCXOOUT CUHTE3 OEIKOB.

Mumoxondpuu (B hopMe 3EpeH 1 MajloueK) OKPYKEeHbI IByMsI MeMOpaHa-
MU — BHEIIIHEH 1 BHyTpeHHel. BHyTpeHHSsIsT MeMOpaHa oOpa3yeT CKIaaKu,
KOHIIEHTpUpYIoIe GepMEHTHI OKMCIUTEITBHBIX OMOXMMUUECKUX PEAKIINA.
3aech MPOMCXOAUT pacllelJieHUe INTI0KO3bl, AaMUHOKUCIIOT U XKUPHBIX KUC-
JIOT; pu 3ToM obpasyercss AT® — BBICOKOIHEPreTUYECKOE COeAUHEHNE,
OCHOBHO 3HEPTeTUUECKUIA MaTepuaj KICTKH.

JInzocoMbl U TMEPOKCUCOMBbI — HEOOJbIIME Iy3bIPbKU, COAepXKallue
HaOopsl (hepMeHTOB. Jluzocombl TIEPEBapUBAIOT NOCTABICHHBIE B KIIETKY
MUTATeIbHbIC BellecTBa. [lepokcucoms: BEITIONHSIIOT pa3HOOOpa3HbIe (hyHK-
LMY, B YACTHOCTU OKHUCJIEHUE XKUPHBIX KUCJIOT, pa3pylleHNe TOKCUUYHBIX
COeOMHEHUU (TIPOMYKTOB OOMEHA M ITOCTYNUMBIIMX WM3BHE, B TOM 4YHCIIC
JIEKapCTBECHHBIX BEIIIECTB), CUHTE3 XKETIYHBIX KMUCIIOT M XOJeCTepruHA. Braw-
YeHus: B IUTOILJIa3MY MPEACTABICHbBI HUSMEHMHbIMU U OCAKO8bIMU CKONACHUS-
MU, eAbIOKAMU 2AUKO02EHA U KANASIMU JCUPA.

OYHKUWWN KNETKWU

DOYHKIWY cneyuaru3uposantbix opeanen (MUKpogopCUHOK, PeCHUYeK , Jcey-
MuKo8, Muopuopuit, Mukpompybo4ex) 3aBUCIT OT (PU3UOJOTUICCKOTO Ha3HAa-
YeHMUs] TOrO0 WIM WHOIrO opraHa. Hampumep, MMKPOBOPCUHKM 3IIMTEIIMS
TOHKOM KWIITKK YYaCTBYIOT B ITPOIIECCE BCAChIBAHMUSI ITUTATEIBHBIX BEIIECTB.

DyHKIMY KJIETKU KaK YaCTH MHOTOKJIETOUHOTO OPTaHM3Ma 3aKJTI04aioTCst
B 0OMEHE BelIlIeCTB ¢ OKpyxKarolleit cpenoit. KieTku ycBauBaloT 1 pacIerisi-
IOT IUTaTEeJIbHbIE BEeIIECTBA OOJIBIIEI YACThIO B A3POOHbBIX YCIIOBUSIX, C TIOMO-
mplo Kuciaopona (OKUCIUTeNbHOe (DochoprMpoBaHre B MUTOXOHAPHSIX),
HO WHOTJA B aHa’POOHBIX YCIOBUSIX (TTTMKOIM3 ¢ OOpa3oBaHMEM ITMPOBU-
HOrpagHOM MM MOJIOYHOM KUCIOTHI). B pe3ybTare 3aTpaunBaeTCsl U BHOBb
o0OpasyeTcsl 3Heprusi, KOTopasi HaKaIUIMBaeTCsl B BBICOKOHEPIeTUYECKUX
dochopHBIX coennmHEeHUAX (B OCHOBHOM B AT®D).

Knetku obnanarot pasdpaxcumocmoro, IPOSIBISIEMOi, HalIpUMep, B IBU-
raTeJIbHBIX PeaKIIUsIX JIEMKOIIMTOB, CIIEPMATO30UI0B, MEPIIATETbHOTO ST -
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Tenust. Bo30yodumbimu Ha3BIBAIOT KJIIETKM, B KOTOPHEIX IIPOIECC BO30YXKIe-
HUSI COTIPOBOXAAETCS KaKUMU-TMO0O0 Mpu3Hakamu. [1pd 3TOM MbIIIEYHbIE
KJIETKM CITOCOOHBI cokpaiaTbes. HepBHBIE KJIETKM BhIpaOATHIBAIOT OYEHb
CIa0BIl BJIEKTPUUCCKUI TIepeMEHHEBIN TOK (HEpBHBIC MMITYJIbCHI, OMOTOKM).
XKenesucrhle KJIETKU BBIICISIOT CEKPETHI.

CTpyKTyphI KJIETKM HAXOOATCS B IMHAMWYECKOM paBHOBecuu. [1nazma-
THYeCKasi MeMOpaHa M OpraHesUIbl HaXOISITCS B HENPEPHIBHOM JIBMKEHUU
M TIOCTOSSHHOI mepecTpoiike. B3ammomeiicTBue KJIETOK MeXIy CO00il u
BHEITHEH cpeloii — HeOOXOOMMOE YCIIOBHE ISl TTOANEPKAHUS KU3HEIes -
TEJIbHOCTU OpraHu3Ma.

Poct 1 pa3BuTHe opraHu3Ma OCYILEeCTBIISIIOTCS O1aroaaps pa3MHOXEHUIO
KJIETOK 1 nX IrddepeHInpoBKe (crenrann3annm). B mpoiiecce pasMHoOXe-
HUSI IIOCTOSIHHO OOHOBJISIIOTCS KJIETKM SIUTEINS U COSTMHUTEIBHOM TKAaHM.
HeiipoHbl ¥ MMOKapAMOLMUTHI B3POCJIOrO YeJOBeKa KaK BBICOKOCIIELIMA-
JIM3UPOBAHHBIE KJIETKW B 3HAUYMTENIBHOM CTEIEHM YTPATWIN CITOCOOHOCTH
K JIEJIEHUIO B OOBIYHbBIX YCIOBUSIX.

PaznuyaroT mpsgmoe, HeNpsIMoe M PEeAYKIMOHHOE IeJCHUE KICTKMU.
Henpsamoe denenue (Mumo3s) COCTOMT U3 HECKOJIBKMUX (ha3, COIPOBOXKIA-
IOIIUXCST CJIOXHOW TepecTpoiKoi KieTKu. [Ipsamoe desenue (amumos)
BCTpeYaeTcs peako (B MaTOJIOTMM, Y CTAPEIOLIMX KJIETOK) U 3aKJII04aeTCs B
pasnelieHUU KJICTKU U e€ siapa Ha IBe YacTu. Meilo3 — pedyKuuoHHoe dene-
HUe NoA06bIX KAemOK. DTOT IIPOLIECC COIPOBOXIAETCS CIOKHBIMU IIpEeBpa-
IMEeHUSIMA U peAyKIneit XxpoMocoM. B pe3yibrare Kaxkaast ImojioBas KJIeTKa
COIEPXKMUT ITOJOBUHHBIM HAbOp XpOMOCOM. BpeMs OT OmHOTO AeeHUS
KJIETKW B OPTaHU3ME IO IPYTOr0 Ha3bIBAIOT HCUSHEHHbIM YUKAOM KACMKU.

Perynsiimst KJeTOYHBIX (YHKIIUIA OCYILIECTBIISICTCS SIAPOM, a TAKXKE U3Me-
HEeHUWeM MeMOpaHHOIo MOTEHIMajJa C IOMOILbI0 T'OPMOHOB, AHTUICHOB,
MEINaTOPOB M APYIMX OMOJOTMYECKM AKTUBHBIX BEIECTB, BBIIEISICMBIX
CTICINATM3UPOBAHHBIMI KJIETKAMU (HaIlpuMep, TPW TIOBPEKICHUN WU
MMMYHHO# peaKIIMU TYYHbIC KJICTKU BBIICISTIOT TUCTAMUH).

2.2. OCHOBbI TMUCTONOINN. TKAHIA

TKanp — cucTeMa KJIeTOK M MEXKJIETOYHOTO BeIlleCTBa, 00beTMHEHHBIX
€JIMHCTBOM CTpOEHMSI, (PYHKIIMU Y TIPOUCXOXAeHUs. B opraHn3mMe yemoBeka
pa3IMyaloT YeThipe BUAa TKaHE:

— BIIUTEINAIbHYIO;
— COCIMHUTEIIHHYIO;
— MBIIICYHYIO;

— HEPBHYIO.
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TkaHu cOCTOST U3 KJIETOK M MEXKJIETOYHOTIO BEIECTBAa, COOTHOILIEHE
KOTOpBIX B TKaHSX pasznuuyHo. Kak mnpaBuiio, MEXKJIETOYHOE BEILIECTBO
MMeeT KOHCUCTEHIIMIO TeJIsl U MOXKET COAep>KaTh BOJOKHA.

SNUTENTNAJIbHAS TKAHb

DnurenuaabHas TKaHb (puc. 2-2) oOpa3oBaHa KJIETKAMU — 2MUMENUO-
yumamu, o0pa3yoLIMMU CIUIOLIHbIE TIACThl. MeXny KJIeTKaMM IOYTU HEeT
MEXKJIETOYHOI'O BELIECTBA; KPOBEHOCHbBIE COCYIbl OTCYTCTBYIOT, ITO3TOMY
MUTAaHWE STUTEINOIIMTOB OOECIIeYMBAETCS C TIOMOIIbIO nuddy3un muTa-
TEJILHBIX BEIIECTB Yepe3 OMOPHYIO 0a3aNbHYI0 MeMOPaHy, OTACIISIONIYIO DI -
TEJIMIA OT MOMJIeXKAIIEH PBIXJIOW COEAUMHUTEILHOM TKAHU.

DrmTenuit ObIBaeT OTHOCIOWHBIM M MHOTOCIOWHBIM. QO0HOCAOLIHbLII
anumenuii MOXET ObITb 00HOPsIOHbIM (KJIETKU OMHAKOBOU (hOPMBI, UX sijipa
JiexkaT Ha OJHOM YPOBHE) U MHO20psAO0HbiM (SIIpa KJIETOK pacIlONOXeHbI Ha
pPa3HBIX YPOBHSIX). BBIIESIOT CeMyOIIe BUIABI 00HOCAOUHO20 00HOPSAOHO2O
STIUTENNS:
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Puc. 2-2. Buabl anutenms (cxema): a — NpocTon cTonbyatbii; 6 — npocTon Kyou-
YeCKUW; B — MPOCTOM CKBAMO3HbIV MNOCKUN; T — OLHOCIOMHBIA MHOMOPSAHBIN;
[, € — MHOTrOC/IOMHbIV MNOCKNN; X, 3 — NEPEXOAHbLIV
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— TIPOCTOI CKBAMO3HBIH (TIJIOCKUIA);
— MPOCTOI KyOUUYECKUIA;
— MPOCTOI CTOJIOYATHIIA.

Pecrumuamuiii snumenuii SIBASIETCS OAHOCTOMHBIM MHOTOPSITHBIM.

MHnoeocaoiinbiii snumenuii 6pIBA€T OPOTOBEBAIOIIMM, HEOPOTOBEBAIOIIUM
U TIEPEXOTHBIM.

Oonocnotinbiii (CK8AMO3HbLIL) NAOCKULL dnuUmMenull BBICTUIAET CEpO3HbIe
000JIOYKY M aJIbBEOJIbl JIETKUX. B Kamepax cepiiia 1 KPOBEHOCHBIX COCyIax
3TOT BMUTENNI (3Hdomenuil) cO3MAET YCIOBUS UIST KPOBOTOKA, B YACTHOCTH
YMEHBIIIAeT TPeHUE IMPOTEKAIOIINX XKUIKOCTE.

MHnoeopsoubiii 00HOCAOUHBIL MepyamenvHblil Snumenuil TIOKPBIBaeT CIIU-
31CThIe O0OJIOUKU IbIXaTEJbHBIX IyTeil W MaTOuyHble TpyObl. OH COCTOUT
M3 PECHUTYATHIX U OOKAIOBUAHBIX CIM3UCTBIX KJIETOK, SIApa KOTOPHIX pac-
TOJIOKEHBI Ha Pa3HbIX YPOBHSAX. PECHMYKM — BBIPOCTHI LIMTOILIa3Mbl Ha
CBOOOJHOM KOHIIE CTOJOYATBIX KJIETOK 2TOro snureausi. OHU MOCTOSIHHO
KOJICOIIOTCS, IPETSITCTBYSI MOMagaHUIO JIFOOBIX YYXKEPOIHBIX YACTHUII B JIET-
kre. B MaTOUHBIX TpyOaxX OHU CITIOCOOCTBYIOT MPOABUKEHUIO STUTICKIIETKY.

IIpocmoii kybuueckuii snumenuil TIOKpbIBa€T COOMpATEIbHbIE KaHAIbLbI
TOYEeK, BEICTUJIACT IMIPOTOKU KeJIE3: MOIKETYIOUYHON, CIIOHHBIX U JIp.

IIpocmoii cmoabuamutii 3numenuil TIPEICTABIICH BRICOKUMHU Y3KNMHU KJTET-
KaMU, BBIMOJHSIOIIMMHU (byHKIIMK CeKpeliuy U BcachiBaHMs. Ha cBoGoaHOM
TMOBEPXHOCTH HEKOTOPBIX KJIETOK €CTb WémouHas Kaima, COCTOsIIas U3
MMKPOBOPCHHOK, YBEJIWYMBAIOIINX ITOBEPXHOCTh BcachiBaHWs. bokaso-
BUIHBIE KJIETKM, PACIIOJOXKEHHbIE MEXIY CTOJ0YAThIMU SMUTEIUOLIUTAMM,
BBIIEJISIOT CIM3b, 3aIUIIAIOIIYIO CIU3UCTBIC O00JOUKM XKeIyaKa, KUIIey-
HUKA ¥ MOYEBBIBOISIINX ITyTEil OT BPEIHOTO NECTBUS TTUIICBAPUTEIHHBIX
COKOB M MOYM, a TakxKe 00Jieryarollyi MPOABUXKEHUE COAEPXKUMOIO IO
MNUILIEeBapUTEIbHOMY TPaKTY.

2Kene3bl 00pa30BaHbI XEJE3UCTHIM AMUTEIMEM: TTOMXKETyI0YHasl, IIIUTO-
BUIHAs, TTOTOBbIE, CaJibHbIE U Jp. ZKeje3bl UMEIOT BbIACIUTEIbHbIE (DYHK-
. OHU MOTYT OBITh MHOROKAemOouHbIMU (TIEUeHD, TTOIKETyTOYHAsT XKeJie3a,
runodu3) Ui o0HoksemoyHsimu (OOKaJIOBUIHAS KJIETKA PECHUYATOTO SITH-
TeJusl, BbIOESIOLIAs CIU3b). Pa3nnualoT 3K30KpUHHbIC, SHIOKPUHHbBIC U
CMelIaHHbIe MHOTOKJIETOUHBIE XKeJIe3bl.

DK30KpUHHblE Jcene3bl PACTIONIOXEHBI B KOXe MJTU TIOJIBIX OpraHax, COCTO-
ST U3 HaYaJbHOTO OTHAEeJIa, 00pa30BaAaHHOIO eaaHdyrouumamu, BbIpaOATHI-
BaIOIIMMM CEKPET, U BBIBOAHOTO MpoToKa. OHM BHIBOISIT CEKPET HapyXKy
(c TTIOTOM, KOXHBIM CajloM, MOJIOKOM) WJIM B TIOJIOCTh OpraHa (C OpOHXM-
AJIbHOU CJIU3BIO, CIIIOHOM, XETYIOYHBbIM, KUAIIEYHBIM COKOM). X cexpeTsl
OKa3bIBAlOT MECTHOE BO3NCHCTBUE. B 3aBUCMMOCTH OT CTpOeHUs HavyaJbHO-
ro OTHeNa pa3InyaroT mpybuamole, A1b6eOAAPHbIE U MPYOUAMO-A1bEeONSIPHbLE
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acenesvl. B 3aBUCUMOCTH OT CTPOECHMST BEIBOXHEIX IIPOTOKOB BBHIIEIISIOT Mpo-
cmole, NPpocmble Pa38emenEeHHble U CAOJCHble SK30KPUHHbIe Jcenesbl. I1pocThie
KeJie3bl — MMKPOCKOMUYECKHME TPYOOUKM C OOHMM HEBETBSIILIMMCS BBIBO-
JHBIM TIPOTOKOM (IOTOBbBIE, CaJbHbIE); KEJIE3UCThIC MOIU CIOXKHBIX XEJE3
COCIMHEHBI BETBSAIINMCST BEIBOIHBIM IIPOTOKOM (CITIOHHBIE JKEJIC3HI).

DHOOKPUHHbLE Jicene3bl HE UMEIOT BEIBOIHBIX IIPOTOKOB U BBHIIEIISIIOT CBOU
TOPMOHBI (aApeHaJNH, OKCUTOLMH U Ip.) B KPOBb U JIUMQY, BIUsISI HA XKU3-
HeAesITeIbHOCTh BCcero opraHusma (cM. moayib 10).

Cmewannsle Jcenezbl UMEIOT 9K30KPUHHYIO YacTh, BBIIESIONIYIO CEKPET
yepe3 MPOTOK 1 SHAOKPUHHYIO YacTh, HE MMEIOIIYIO IIPOTOKA, 1 BBIACIISIO-
LIIYIO CEKPET B KPOBb (MOIKENyI0YHAs, XKeJie3a, ITOJOBbIe XKeae3bl).

Mmuoeocaoiinbiii snumenuil, COCTOSIIIMI M3 HECKOJbKMX PSIIOB KJIETOK,
TOJIIIE OMHOCIOWHOTO. Dnudepmuc — MHO20CAOUHBIIL NAOCKULl (CKEAMO3-
HbLil) 0poeosesarowuil Snumenuil TIOKPHIBaeT KOXY. MHO020CA0lHbII NAOCKULL
(ckeamosHblil) Heopozosesarowuil dnumentil BBICTUIAET CAU3UCTBIE 000JI0YKHU
MOJIOCTU PTa, IJIOTKM, MUIIEBOAA, HVXKHEW 4YacTh MPSIMOW KMIIKHU, MOYe-
HCITyCKaTeIbHOTO KaHalla 1 Barajinilia, KOHEYHOTO OTIesIa TIPSIMOI KUIITKH.

Ilepexoonuiit s5numenuii BRICTUIIACT OPraHbl, ITOABEPrarolInecs] CUIbHOMY
pacTsKeHMIo (HarpuMep, MOYEBOM MMy3bIpb 1 MOYETOUHUKM). [Tpu nusmeHe-
HUM 00bEMa OpraHa MEHSIOTCSI M TOJIIMHA, U CTPOEHUE SMUTENUS (B YacT-
HOCTH KOJIMYECTBO €ro CJIOEB).

COEANHUTENIbHASA TKAHb

[IIupoko pacripocTpaHéHHAs B OpraHU3Me COEIUHUTEbHASI TKAHb, PA3-
HOOOpa3Hasi Mo CTpoeHUI0 U (QyHKIMsIM, cocTaBisgeT 50% wMacchl Tela.
CoenvHuUTeNIbHAsI TKAHb COCTOUT M3 KJIETOK M MEXKJIETOUYHOTO BEelIeCcTBa,
collepXallero BOJIOKHa M OCHOBHOE BEIIECTBO. MEXKIETOUYHOE BEIeCTBO
KpPOBU — XUJIKOE, KOCTH — TBEpIoe. [T1TaBHAs KJIeTKa — MOABVKHBIN ¢hubpo-
6aacm, 00pa3yeT OCHOBHOE BEILECTBO, BBIACISIET 8010KHA — KOA142€HOBblE U
anacmuyeckue. Bce KIIETKM COSTMHMTETBHOW TKaHU XOPOIIO pa3MHOXKa-
foTcs1. B miporecce crapeHnst (pmuOpoOIacTsl IIpeBpaIiaoTcd B (QUOPOIINTEHI,
KOTOpPblE HE CUHTE3UPYIOT WM CJ1ab0 CUHTE3MPYIOT OCHOBHOE BEIIECTBO.
B koxe, Boyocax, cocynax, CyXOXWIMSIX M XpSIIIEBOM TKaHU U3MEHSETCS
OCHOBHOE BEIIIECTBO COEAMHUTEIbHON TKAHU W BOJIOKHUCTBIE CTPYKTYPHI, U
Pa3BUBAIOTCS pa3IMUHbIe 3200JIeBaHUSI CYCTaBOB, COCYIIOB, CepAlla U KOXU.

Makpoghacoyums — KpyIHBIE KJIETKH, MPOUCXOASIINE U3 MOHOLIMTOB
KPOBU 1 OObEAMHEHHBIE B CUCTEMY MOHOHYKACAPHbIX hacoyumos. OHU ObIBa-
10T OCeIILIMU (B KPOBETBOPHBIX OpTaHax, NMeueHU) U KOUYIoIMMHU (B coenu-
HUTEJbHOU TKaHU, CEPO3HBIX MOJOCTSIX U 1IP.).
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Ihazmamuueckue Kaemku odpas3yroTcs 3 B-muMbonmToB, OTHOCATCS K
MMMYHHOM CUCTEME, CUHTE3UPYIOT aHTUTEIA.

Tkaneesvie 6azogunbl (myuHsvle Kaemku) — OOJbIINE KJIETKU C KPYITHBIMU
rpaHyIaMu, COmepXalluMU TMCTaMUH, TellapuH, cepoToHMH. OHU peryin-
PYIOT TIPOHUIIAEMOCTh COCYIMCTON CTEHKH, YYAaCTBYIOT B aJlJIEPTUUECKUX
peaKkuusX U CBEPThIBAHUU KPOBH.

PaznuyatoT Tpu BUIa COEMUHUTENBHON TKAHU:

— KPOBb U TUMQY;
— COOCTBEHHO COEIMHUTEbHYIO TKAHb;
— XpSIIIEBYIO, KOCTHYIO TKAHb.

Kpoeb 1 aumepa BHIIOIHSIOT TPAHCIIOPTHBIE, 3alIUTHBIE U IpyTrue (hyHK-
mun (TmoapobHee cM. Moxyiu 3, 21). @YHKIINM COOCTBEHHO COSTMHUTEIb-
HOI TKAHU W COCIMHUTEIHLHBIX TKAHEH CO CITCIIMAJIbHBIMUA CBOMCTBAMM —
OIIOPHO-MeXaHu4ecKasi, TporuecKas 1 3alldTHAs.

PacnooxkeHre BOJIOKOH B OCHOBHOM BEIIECTBE PbIXA0U 60A0KHUCMOLL
coedurumenvHoli mxanu (pyc. 2-3) 3aBUCHUT OT CTPOSHUS W (PYHKIINY OpraHa.
DTa TKaHb COCTABIISIET CTPOMY MAPEHXWMATO3HBIX OPTAHOB, COITPOBOXKIAET
KPOBEHOCHBIE COCYIBI, YUaCTBYeT B UMMYHHBIX, BOCIIAJIMTEILHBIX PEaKII-
SIX, 3AKUBJICHUM PaH.

B 3aBHCMMOCTH OT yIOPSIIOYEHHOCTH PACTIONIOXKEHNS BOJIOKOH pasinJa-
10T 0OPMAEHHYIO VI HEOPOPMACHHYIO NAOMHYIO GOAOKHUCIYIO COCOUHUMENbHYIO
mKanb. B ceTyaToM ClI0€ KOXU COeIMHUTEIbHOTKAHHBIE BOJIOKHA I'YCTO U
OecIopsIIoYHO TeperuieTaloTcs. B cyxoxuausix, cBs3Kax, hacuusix, TBEpaoi
MO3TOBOI 000JI0UKEe, POroBOi 000J0UKe TJIa3HOIrO s10JI0Ka BOJIOKHA 00Opa-
3YIOT TIYYKH, PacroJjIOXKeHHBbIE B OIpeAeJEHHOM HarpaBieHuu. VIMeHHO
mo3ToMy oopMIIEHHAs! COeAMHUTEIbHAS TKaHb IIpOYHee HeO(hOPMICHHOM
TKaHu (puc. 2-4).

Pemukynspuas coedunumenvHas mKaHb COCTOUT U3 PETUKYIISIPHBIX KJIETOK
1 BOJIOKOH, 00pa3yeT OCHOBY KPOBETBOPHBIX M UIMMYHHBIX OpraHOB (KOCT-
HOTO MO3Ta, JUM(MATUIECKUX Y3JI0B M (DOJUIMKYJIOB, CEeIe3¢HKHU, TUMYCA).
E€ ocHOBHBIE KJIETKM — MHOTOOTPOCTYATBIC PermuKya0yumbi, BIIEISIONINE
TOHKUE pemuKyaunosvle 6040kHa. OTPOCTKU PETUKYISIPHBIX KJIETOK COESIM-
HSIIOTCSI IPYT C APYroM, o0Opa3ys CeTH, B sSi4EMKaX KOTOPBIX PACIIONIOXKEHDI
KPOBETBOPHBIC KJIETKM U (hPOPMEHHBIE 3JIEMEHTHI KPOBH.

Kuposas coedunumenvras mxans pacIoaoXeHa Mo OproIIUHON, B cajlb-
HUKax, 00pa3yeT IMOIKOXHBINM KMUpoBoil cioii. E€ KieTkm, mapoBUIHBIC
AUNOYUMBI, HAKATUTMBAIOT XXUPOBBIEe Karumi. 2KupoBasi TKaHb — JIETIO XK1pa
(BaxxHeHI1Iero NICTOYHMKA SHEPTUU) 1 CBSI3aHHOM ¢ HUM BOJbI — 00JagaeT
XOPOILINMU TETUION3OJISIIMOHHBIMU CBOICTBAMMU.

Xpsuwesass mkanb COCTOUT U3 MOJIOIIBIX XOHOP0OAaCMO8, 3PEITbIX XOHOpouU -
moe, 00Pa3yIOIMX TPYIIIbI U3 ABYX-TPEX KIJIETOK, 1 OCHOBHOTO BEIllECTBA —
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Puc. 2-3. Pbixf1as BONIOKHUCTas COeAMHUTENbHAas TKaHb: 1 — Makpodaru; 2 — konna-
reHoBble BOJIOKHA; 3 — NMMdOUMT; 4 — 3nacTudeckmne BOMokHa; 5 — drbpobnacTbi

Puc. 2-4. OdopMneHHas NioTHas BOJNIOKHUCTas CoefnMHUTENbHasA TkaHb (CyxXoxXu-

nne): 1 — anpa GrbpoLMTOB; 2 — My4oK KOJareHoBbIX BOSIOKOH BTOPOro NOPsKa;

3 — My4YkM KOJMareHoBbIX BOMOKOH MepPBOro nopsaka; 4 — npocsiorika pbIxion
COeaNHNTENBHOW TKaHM MeXay Ny4kaMm KONiareHOBbIX BOTOKOH
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TUTOTHOTO, YIIPYTOTO TeJIsl, ComepKaIlero BojokHa. Cocyabl B XpsIie OTCYT-
CTBYIOT, KPOBOCHAOXEHUE OCYIIECTBIISICTCS KalUUIIpaMu TOKPHIBAIOIIEi
€Tr0 HAOXPAUHULbL.

PaznuuaroT Tpu Buma xpsiua. [uaiunogwiil xpsu; TIOJYIIPO3pavyHbIi,
[JIAAKUH, MIOTHBIA, OJECTIIUI, TTOYTU HE COAEPKUT BOJOKOH. OH obpa-
3yeT XpSIIU TopTaHu, pEdep, Tpaxen, OPOHXOB, CycTaBHBIC XpsAInu. B coctaB
8010KHUCMO020 (PubPO3HO20) XpAuia BXOOAUT MHOIO MPOYHBIX KOJIJIAT€HOBBIX
BOJIOKOH. VI3 Hero cocTosT (pubpo3HbIe KOJIbla MEXKITO3BOHKOBBIX THCKOB,
BHYTPMCYCTaBHBIE TMCKW, MEHUCKU W JIOOKOBBIM cumdu3s. Dracmuueckuii
Xpsuw, KeJITOBATOTO 1IBeTA COAEPKUT MHOXECTBO 3JIaCTUYECKUX BOJIOKOH,
MPpUOAIOLINUX eMy ynpyroctb. OH 00pa3yeT HaAropTaHHUK, YIIHYIO pPako-
BHMHY, XPSIIEBYIO YaCTh HAPY>KHOTO CJIYXOBOT'O IIPOXOa U CIIyXOBYIO TPYOY.

KocTHas TKaHb OTJIMYaeTCs TBEPAOCTHIO M TTPOYHOCTHIO, 0Opa3yeT cKe-
seT. OHa COCTOUT U3 3pENIbIX MHOTOOTPOCTYATHIX KJIETOK — 0CIMeoyumos,
U MOJIOABIX — 0Ccmeo6aacmog, BMOHTUPOBAHHBIX B TBEPIOE MEXKIETOYHOE
BEILIECTBO, CojepKalllee MUHepajibHble coJi. IIpy IMOBpeXIeHUU KOCTH
OCTe00JIaCThl YYaCTBYIOT B ITpolleccax pereHepamu. MHOTosiepHbIe ocme-
0KAacmbl TIOTJIONIAIOT MEXKKJIETOUHOE BEIIECTBO KOCTHOM TKaHU B MpOIIecce
pocTa U NePECTPOUKU KOCTU.

MbILLEYHASA TKAHb

Mbviweunas mxanb 00JIamaeT BO30YIMMOCTBIO, ITPOBOAUMOCTBIO (CITO-
COOHOCTBIO MPOBOJAUTL BO30YXKIEHME) U COKPATUMOCTBHIO (CITOCOOHOCTHIO
cokpaiuarbesi). OCHOBHbBIC KJIETKU 3TOM TKAHU — MUOUUMbL.

Boimensior Tpu Buma MbIIedHoi TKaHM (puc. 2-5). [TomepeuHomnonoca-
Tast CKeJIeTHasi MbIIIIeYHast TKaHb 00pa3yeT CKeJIETHbBIE MBIIIIIIBI I HEKOTOPbIE
BHYTPEHHME OpraHbl (HampuMmep, SI3bIK, IIOTKY, ropTaHb). [lomepeyHomno-
Jocartasi cepaedHast MbITIIedHast TKaHb (hopMupyeT cepatie. [J1agkas MpIIey-
Hasl TKaHb PAcIOJIOXKeHA B TJIa3HOM sI0JIOKE, CTEHKAX COCYIOB U IIOJIBIX
BHYTPEHHUX OpraHoB (3KeJIylKa, KUIIEeYHUKA, Tpaxer, OPOHXOB, MOUEBOTIO,
KEITIHOTO TTy3BIPST 1 MOUETOUYHUKOB).

Ckenemuas MbluledHas MKaHb COCTOUT U3 MHOTOSIIEPHBIX MOMEPEYHO
UCYEPUYEHHBIX MblieuHblX 8010KOH JIUHON 10 4—10 cM. [TonodbHO MemMOpaHe
HEPBHBIX KJIETOK, 000JI0YKA MBIIICIHOTO BOJIOKHA (capkonemma) obIamaeT
CBOMCTBaMU BO30YIMMOCTU U TPOBOIUMOCTH. KJIETKM CKEJETHBIX MBIIIII]
(a TakKe cepAeUHOI MBIIILIbI) MJICKOIUTAIOLIKUX U IPYTUX XKUBOTHBIX CONEP-
JKaT MU02A00UH — XKeJle30CoAepKallnii 0eJI0K, CTIOCOOHBIN CBSA3bIBATh MOJIE-
KYJISIPHBII KUCJIOPO U TIepeiaBaTh €70 OKUCIUTEIbHBIM CUCTeMaM KJIETOK.
Muorno6uH 3anacaet (IeMOHUPYET) KUCIOPO/I B MBIIIIIIAX.
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Puc. 2-5. MbiweyHas TkaHb (Ctepku M., 1984): a — NpofonibHoe cedeHme ckeneT-

B — Henc4epyeHHada

— cephe4Haa nc4epyeHHaa Mbllle4Haa TKaHb;

H6)
(rnagkas) MbilleyHas TKaHb; 1 — capkonemma; 2 — rnonepeYHas ncHepHeHHoCTb;

HOW MbILLLUbI

3 —aapa; 4 — BCTaBOYHbIE ANCKM; 5 — rMafKOMbILLEYHble KNeTKn
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MuonUTE comepxKaT CITeIIUabHBIC COKPAaTUTEIbHBIE OpTaHEeIIbl: MUO-
(ubpWIIBI — IPONOJIbHBIE HUTU, CIIOCOOHBIE COKpAIIATbCS U YKOpadu-
BaTbCsl MpU BO30YXKIeHUU. Muogubdbpuiibi 0Opa3oBaHbl COKPATUTEIbHBIMU
OeIKaMU: aKmuHoM W MUO3UHOM C Pa3HBIMU CBETOIPEIOMIISIOIIUMU U
PUBUKO-XMMUIECKUMH CBOMCTBAMU. DTU CBOMCTBA OOYCIOBIMBAIOT Uepe-
JIIOBaHWE TEMHBIX M CBETJIBIX MOIEPEYHBIX ITOJOCOK (Jucko8) MPU MUKPO-
CKOITMM 3TOM MBIIIEYHOI TKaHW. MHUOIUT COAEPXKUT SHAOILIA3MAaTUIECKYIO
ceTh, MEMOpaHbI KOTOPOIi CBSI3aHBI C CAPKOJIEMMO M (hyHKITMOHMPYIOT KaK
KaJIbLIMEBBI HACOC, aKTMBHO TpaHcroptupyoommii Ca?" u3 uurorniasMmbl B
TPYOOUYKHU SHAOIUIA3MATUYECKON ceTh (CM. MOIYJb 5, pasmei «MexaHu3Mm
COKpAILIEHUsI CKEJICTHO MBIIIIIIEI» ).

[Ipu Harpy3kax CKeJieTHasl MbILILA ITOKPbIBAET SHEPreTUYECKUe MoTped-
HOCTU M 3a CYET adpOOHOT0 OKHCJEHMS, U C TIOMOIIbIO aHA3POOHBIX TPO-
neccoB. CokpallleHUe CKEJIETHBIX MBIIIIIL OCYIIECTBIISIETCS OBICTPO, KOHTPO-
JIMPYETCS CO3HAHUEM U PETYJIUPYETCI COMATUYECKOW HEPBHOU CUCTEMOM.

Cepoeunas mviuieunass mxauv (Muokapd) COCTOUT M3 TIOIIEPEYHO MCUEP-
YEHHBIX KapOuoMuoyumog, COeIMHsIEMBbIX C TIOMOIIbIO BCTABOUHBIX IMCKOB B
(GyHKIIMOHATIBHO eNMHYIO ceTh. Bo30yXneHre, BO3HMKaIOIIee B KAKOM-JIM00
OTIIeJIe CEPIEUHOM MBIIIIBI, PACIIPOCTPAHSIETCST Ha BCE MBIIIICYHBIC BOJTOKHA
MuoKapaa. MHOKap/ Ype3BblYaiiHO UyBCTBUTENICH K HEAOCTATKY KHUCIOPO/a,
TaK KakK OH YIOBJIETBOPSIET SHEPreTUYECKUEe MOTPEOHOCTU TOJIBKO 3a CUET
aspobHoro okucieHusi. BHC ynpapiseT Hempou3BOJIbHBIMU COKpPaLLEHUSI -
MM MUOKapJa.

Ihaodkas molmeunas mKans COCTOUT U3 TOHKHMX BEPETEHOOOPa3HBIX OTHO-
SIIEPHBIX MUOLIMTOB IIMHOM Mo 0,5 ¢cM, COOpaHHBIX B IYYKHW VJIM TIACTHI.
MuonuTh COeTMHEHBI MEXIY CO00M 0COOBIMU MEXKKIECTOUHBIMU KOHTaKTaMU
(decmocomamu), oOpa3yrOIIMMU CETh, B KOTOPYIO BILIETEHbI KOJUIar€HOBLIE
BoJIOKHA. HUTKM akTWHA M MMO3MHA PACIIOJIOXEHBI OECTIOPSIIOYHO, TT0O3TOMY
MMOIIMTEI He MMEIOT ITIoIepedHoil mcuepuecHHOCTH. CoOKpallleHWe TITagKoi
MBIIIEYHOM TKAHM MPOUCXOAUT MEJIEHHO, HEIIPOU3BOIbHO. McKiIoueHneM
CJIy>KaT MBIIIIbI, PETYJIMPYIOIIUe IIMPUHY 3paukKa, KOTOpPbIe COKPAIaloTCs
obicTpo. BHC KOHTponMpyeT coKpallleHUs TJagKUX MbIIIILI.

HEPBHAA TKAHb

HepBHas TKaHb COCTOUT U3 HEPBHBIX KJIIETOK — HEHPOHOB U HEWPOTIUN.
Heiiponb: BbIpabaThIBAIOT HEPBHBIE UMITYJILChI, HEMPOTOPMOHBI U MEIMATOPHI.
OHU TOJy4yaroT WHMOPMALIMIO, 3aKOAUPOBAHHYI0 B HEPBHBIX HMMITYJIbCAX,
nepefaoT e€ B Apyrue OTIAe bl HEPBHOM CHCTEMbI, COTIOCTABIISIOT MH(pOpMa-
LU0 OT Pa3HbIX UCTOYHMUKOB U PETYIUPYIOT XKU3HEAEITEIbHOCTh OPTaHU3Ma.
HeiipoH — cTpyKTypHO-(YHKIIMOHAIbHAS €IMHMIIA HEpBHOM TKaHu. Heii-
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POHBI U HEMpOTIHS (HOPMUPYIOT ENUHYIO HEPBHYIO CUCTEMY, OTBEUAIOIIYIO 32
B3aMMOCBSI3b OpraHM3Ma C BHEIIHEH cpenoii, KOOPAMHUPYIOILYIO (DYHKIIUU
BHYTPEHHMX OPTaHOB M 00ECTICUMBAIOIIYIO 1IEJIOCTHOCTh OpraHu3Ma.

HelipoH cocTouT u3 Tena U OTPOCTKOB. YHUNOAADHLIE HElPOHbI UMEIOT
OIUH OTPOCTOK. bunoaspHoie HellpoHbl UMEIOT IBa OTPOCTKA. JI0x#CHOOOHO-
ompocmuamuvie (NCeBOOYHUNOAAPHbBIE) HelPOHbl OTHOCSTCS K  OWIIOISIPHBIM
HeWpouuTaM: UMEIOT OJUH KOPOTKUI OTPOCTOK, TYT ke T-o0pa3zHo ness-
IIMIiCSI Ha aBa OTPOCTKA — JJWHHBIA U KOPOTKUH. IJIMHHBIA OTPOCTOK
HarpaBsieTcsl Ha nepudepro U 3aKaHuMBaeTcsl perentopomM. Kopotkuit,
LIEHTPaJbHBIA OTPOCTOK BXOAUT B COCTaB 3aJHEro KOpeEIIKa CIIMHHOIO
Mo3sra. MyavmunoaspHvie HEMPOHBI UMEIOT HECKOJIBKO OTPOCTKOB (puc. 2-6).
Yucio KOPOTKUX BETBSIIUXCS OTPOCTKOB, deHOpUumos8, MOXET JOCTUTaTh 15.
OHM COeNMHSIOT HEMPOHBI MEXIY CO0O0Ii, TepeaaBasi HEPBHBIE MMITYIbChI
K TeJty HeiipoHa, B adh¢epeHTHOM HarlpaBjieHUU. HepBHBIN UMITYJIbC TIEpe-
JlaeTCsl OT TeJla HelipoHa K MBIIILIE, XKeJie3e WK ApYyroMy HeipoHy, B adde-
PEHTHOM HaIllpaBJIeHUU, [0 €NMHCTBEHHOMY JUIMHHOMY (110 1,5 M) TOHKOMY
HEBETBSILEMYCSI OTPOCTKY — aKcoHYy (Heidpumy).

HepBHbIC BOTOKHA MMEIOT KOHIIEBBIC alIapaThl — HEPBHble OKOHYAHUSA!
penentopsl, 3P@eKTOpPsIl W CHHATICEL. AKCOHBI 3((hepeHTHBIX HEHPOHOB
3aKaHYMBAIOTCS d@ghekmopamu — NBUTATETbHBIMU HEPBHBIMUA OKOHYAHUSI-
MU Ha MBIIILIAX U XXeje3aX. Peyenmopbr — 4yBCTBUTEIbHbIE HEPBHbBIE OKOH -
yaHus. B oTBeT Ha pa3apakeHue B pelienTopax BOZHUKAET IPOLIecC BO30YK-

Puc. 2-6. Tunbl HEMPOHOB: | — yHUMNONAPHLINW; || — BunonspHbIn; Il — MynbTUNO-
NAPHBIN; 1 — aKCoH (HempwuT), 2 — OeHOPUTLI
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IEHUSI, PETUCTPUPYEMBIi KaK OYeHb CJIA0BIN TTepeMEHHBIN 3JICKTPUICCKUI
ToK. Cunancel — KOHTAKTBl MEXIY HEpoHAMU WM MEXKIYy HEHpPOHOM WU
a¢ddeKTOpHOI KIIETKOM, CIIyKaT I Tiepenadyu HepBHOTO uMiyibca. Ilepe-
Javya BO3OYXKIEHHUsI B cUHarcax M 3(heKTopax MPOUCXOIUT € ITOMOIIbIO
OMOJIOrMYECKM aKTMBHBIX BEIIECTB — Meduamopog (alueTUIXOJMHA, HOp-
ajpeHannHa u ap.). Kak u3BecTHO, B HOpMe HEMPOHBI HE AEJIATCS, OJHAKO
OHMU MPUOOPETAIOT ITO CBOMCTBO B OCOOBIX YCIIOBUSIX.

B oTiinune oT HEPBHBIX KJIETOK, KJIETKU Hellpoeiuu He 001aaaloT Bo30y-
IUMOCThI0. OHM BBICTHIIAIOT ITOJIOCTH TOJIOBHOTO M CIIMHHOTO MO3Ta, CIyXat
OIIOPOIA IJIT HEIIPOHOB, OKPYXKasl MX Tejla K OTPOCTKH, OCYIIECTBIISIOT (haro-
LIMTO3 MUKPOOPIaHM3MOB M WMHOPOIHBIX YACTHULI, BBIACISIOT HEKOTOPHIE
MEIUATOPHI.

2.3. OPTAH. CUCTEMbI OPTAHOB. AIMAPATbI
OPrAHOB

B opranusMe 4enoBeka BBIACISIOT ¢OMY (OT Iped. soma — TeJO) U BHY-
TPeHHOCTH (Tpey. viscera, splanchna), pacrnoyioxeHHble B mojocTsx. Paznen
QHATOMWU, U3YYAIONINI CTPOEHNE BHYTPEHHUX OPTaHOB, HA3bIBAIOT CHAAHX-
Honoeuell.

K come oTHOCAT KOCTH, MX COEAMHEHUSI U MBILIIIBI, OTPAHUYKMBAIOILINE
MOJIOCTU C PACTIOJIOKEHHBIMU B HUX BHYTpeHHOCTSIMU. COCyabl U HEPBbI
MOJXOMSAT K COME U BHYTPEHHOCTSIM U Pa3BETBIISIIOTCSI B HUX.

Opean — 49acTh Tena, UMeIolast onpeneieHHyo (hopMy, pacrooXeHue,
cTpoeHue U QyHKIMU. B 00pazoBaHMM KaXIOTO OpraHa y4acTBYIOT pa3HbIe
TKaHU, TIPUYEM OIHA M3 HUX BBICTYIACT OCHOGHOIU, pabouell IV (DYHKUUO-
HaAbHOIL, 2 OCTAJIbHBIE TKAHU SIBJISTIOTCSI BCTIOMOTAaTeNbHBIMU. [lapenxuma —
OCHOBHas (hyHKIIMOHAJIbHAsI TKAHb OpraHa, a cmpoma — ero OrnopHasi TKaHb,
BBITOJIHSIONIAsT TpoUuecKkyo (DYHKIIMIO, B HEi pacrmoioXeHbl COCYAb
1 HepBbl. TKaHb MO3ra — HepBHAasl, CKEJETHON MBIl — MBbIIIEUYHAs 1
T.11. BcmomoratenbHbie (DYHKIIMM B KaXKJIOM OpTaHE BBIMOJHSIOT: SIUTE-
JIA, BBICTUIAST CIM3KUCTBIE OOOJOYKYU MUIIEBAPUTEIbHBIX, IbIXaTeIbHbIX 1
MOYETIOJIOBBIX OPTaHOB; COEIMHUTENIbHASI TKaHb, OCYIIECTBIISISI OTIOPHYIO 1
Tpouyeckyo (GyHKUUU, POPMUPYS] CTPOMY OPraHOB; MbIIIEUHAsl TKaHb,
y4JacTBysl B 00pa30BaHMU CTEHOK COCYIIOB M TIOJIBIX OpraHOB. BHyTpeHHUE
OpraHbl OBIBAIOT NAPeHXUMAmMo3HbIMy (HaTIPUMED, TIEYeHb U MOIXKETYI0YHAs
KeJesa) U mpyouamsimu, noasimu ((KeynoK, MOUeBO My3bIpb). MopgogyHk -
YUOHANBHBIMU eOUHUYAMU 0p2aH08 HA3bIBAIOT MMKPOCKOTIMYECKUE 00pa3o-
BaHMSI, OCYILIECTBIISIIONINE OCHOBHbIE (DYHKIIMM 3TUX OPraHoOB (B MMOYKax —
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HeghpoH, B HEPBHOU CUCTEME — HelpoH, B TICUEHU — He4EHOUHAs D0NbKA —
2enamoH, B JIETKUX — ayuHyC, B CKEJIETHON MBIIILE — MUOH).

Paznuuaior cuctemMbl OpraHoB U arnmapaThl opraHoB. Cucmema opeanog —
KOMIIJIEKC OPTAHOB, BBITIOJHSIOMNX OOIIYI0 (hYHKITMIO, UMEIONINX OlIee
MPOMCXOXICHUE U €NUHBIN IUIaH CTpoeHus. B Kaxmoil cucteMe ecTb Tpyo-
YyaThbIe U MTapeHXUMATO3HbIC OPTaHbI.

B opranusme yenoBeKa BBIIEISIOT CIEAYIONIE CUCTEMbl OPTaHOB:

— NUIIEBApUTESIbHYIO (O0OBEAMHSIET OpraHbl MUILEBAPEHUSI, OCYIIECT-
BJISIIOIIIME TIOTPEOHOCTh €CTh U TIUTh);

— IBIXaTeJbHYIO (BKJIIOUAET OpPTaHbl IBIXaHUs, OCYIIECTBIISIOIINE
MOTPEOHOCTD ABbIIIATD);

— CEepACYHO-COCYIUCTYIO (BKJIIOYAET CepJle U KPOBEHOCHBIE COCY/bI,
OCYIIECTBIISIONINE TTOTPEOHOCTh B KPOBOOOPAIIIEHNN);

— MOYEBBIACIUTENbHYIO (00BEAMHSIET OpraHbl, OCYILIECTBISIONINE
MOTPEOHOCTH BBIIEJSITH U3 OpraHM3Ma MPOAYKTHI METa00IU3Ma);

— PEeTPOIYKTUBHYIO (OOBEIMHSICT OpraHbl, OCYIIECTBIISTIONINE ITOTPeO-
HOCTb B IPOAOJIKEHUN pOAa);

— CHUCTEeMY peryjsiliiM, OOBEOUHSIIONIYI0 HEPBHYIO CHUCTEMY M SHIO-
KPUHHBII aImapaT, KOTOpEIe 00eCcIIeYNBaIOT (C TTOMOIIBIO CEPIEUYHO-
COCYIMCTOIN CUCTEMBI) MOTPEOHOCTD B PETyJISIMU (DYHKIIMIA OpraHu3-
Ma 1 CBS3U OpraHuM3Ma C BHEILIHEN CPEenoi;

— CHCTeMY 3alllUTHI OpraHn3Ma (MMMYHHYIO), 00be IMHSIOIIYIO OpTaHEbI,
OCYIIECTBJISIIOLIE TOTPEOHOCTD B 3alllUTe OpraHu3Ma OT BHEAPEHUS
TEHEeTUYECKU YyXKEPOTHBIX areHTOB.

Annapam opeanoé — KOMITIEKC OpPTaHOB, CBSI3aHHBIX OMHOM (DYHKIIMEH,
HO MMEIOLIMX Pa3JIMYHOE CTPOSHUE U ITPOUCXOXKIEHUE (OITOPHO-ABUTATE b~
HBIN, SHIOKPUHHBIN, MOYEIIOJI0BOI anrmapar).

Brympennue opeanwvt (6nympennocmu, viscera, splanchna) nexar B noao-
cmsx: epyoHoil, OprouHoll, nosocmu manroeo masa. I1ogBIKHBIC BHYTPEeHHIE
OpraHbl MOKPBITHI Cepo3HbiMU 000404KaAMU, YMEHbLIAIOIIUMU TpeHue. OHU
PACTIONIOKEHBI B CePO3HbIX NOAOCHAX: NAPHLIX NAe8pbl U Auuka (Y MyJcHuH) u
Henapubvix: nepukapda u oproutunst. Cepo3Hble 000JIOYKM:

— IJIeBpa;

— TIepUKap;

— OpIoNIMHA;

— cepo3Has 000JI0uKa sInvKa (y My>KUUH).

Onu rmagkue, OJeCTsIIre, BIaXKHBIS, IIOKPBITH OTHOCTIOMHBIM INTOCKUM
CKBaMO3HBIM JIUTEINEM (Mme3omenuem), TION KOTOPBIM HAXOIUTCS TOHKUIA
CJION PBIXJION BOJOKHUCTON COENMHUTENbHON TKaHM, OOraToil cocymamu.
Cepo3Hble 000JI0YKM UMEIOT IBa JIUCTKA:
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— BHUCLIEpAJIBHBIN (BHYTPEHHOCTHEBIN), CPACTAIOIIMIACS C ITOBEPXHO-
CTBIO OpraHa;
— HapueTaJbHbI (IIPUCTEHOYHBIM), CPACTAIOIIMIACSI CO CTEeHKaMM
CEpO3HOM MOJIOCTH.

Mexny nmcTKaMu oOpa3yeTcs y3Kas INeJIeBUTHAS Cepo3Has NOA0CMb,
comepxKalliasi HEMHOIO Cepo3HOLl HCUOKOCmU, TI0 COCTaBY HaIlOMUHAOIIei
TUTa3My KpoBH. B opraHmsMe Takske MMEIOTCS CIIM3UCTHIE 1 CHHOBUAJIbHbBIE
obosouku. Cauzucmoie 000404KU BBICTUIAIOT CTEHKU TpyOYaThIX opra-
HOB: MUIIEBAPUTEIBHBIX, IBIXaTeJIBHBIX 1 MOUYETIOJIOBBIX, COIEPKAT MHOTO
CIIM3UCTBIX XKen€3. Cauzp 00ecrieurBaeT BSI3KOCTh IOBEPXHOCTH 000J104-
ku. Cunoguanvhvie 000404KU BBICTUIIAIOT MOJOCTU CycTaBOB. CuHo8UanbHAA
JcuOKocmb CMa3bIBaeT M YBIIAXXKHSIET CYCTaBHBIC TTOBEPXHOCTH, YMEHbIIAS
TpeHue MexXny HuMU. KoMImieke cucreM M ammapaToB OpraHOB o0OpasyeT
LIEJIOCTHBIN OpraHM3M YeJOBeKa, B KOTOPOM BCE YacTH B3aMMOCBSI3aHBI U
BCE MPOLIECCHl B3aMMOOOYCIOBIEHDI.

2.4. OCHOBHbIE 3TAlNbl 3SMBPUAOTEHE3A
YEJNIOBEKA

3aKOHOMEPHOCTU CTPOEHUS Tejla 4YesIoBeKa OOYCIIOBJIEHBI €ro 3MOpHO-
HaJIbHBIM Pa3BUTUEM, II0O3TOMY HEOOXOIMMO 3HATh OCHOBHBIE 3TAIlbl SMOPUO-
reHesa, SIBJSIIOIIETOCs 4acThlo OHTOreHe3a. OHTOreHe3 — MHAMBUAYaAIbHOE
pa3BUTHE OpraHM3Ma C MOMEHTA 3a4aTHsI 0 MOMEHTa €CTECTBEHHOM cMep-
ti. OHTOreHe3 YeIoBeKa MOAPA3Ae/IsIOT Ha ABa KPYITHBIX BO3PACTHBIX IEPU-
o/1a — SMOPMOHATBHBINA 1 TOCTAIMOPUOHANIBHBIN (pHC. 2-7, CM. IIB. BKIICHKY).
ImbpuoHasvubiil (BHYTPUYTPOOHBIN) Mepuon MpoTeKaeT B OpraHu3Me
Marepy, HaYMHAETCs] ¢ MOMEHTa OTUIOAOTBOPEHMST M 3aKaHUMBAETCST POXK-
JeHreM. Y deioBeKa BHYTPUYTPOOHbINM MepUo IJIUTCS B cpeaHeM 280 mHei
(oKOJI0 AEeBITH KaJeHIAapHBIX MecsleB). B akyiiepckoil mpakTUKe pas-
BUBAIOIIMICSI OPTaHU3M B TeYeHUE MEPBHIX 2 MeC BHYTPUYTPOOHOM XU3HU
Ha3BIBAIOT 3apOIBIIIeM (SMOPUOHOM), a ¢ 3 10 9 Mecs1IieB — TTonoM (foetus),
a TICPUO Pa3BUTHS HA3BIBAIOT IJIOMHBIM ((heTalbHBIM). B aMOpHrOHaTBHBIN
MepUOI OPraHU3M IIPOXOAUT OIpeAeIEHHBIC 3TAllbl POCTA U Pa3BUTUSI.
Ilepsas nedens pazéumus Ha4MHAETCS OTLIOAOTBOPEHUEM.
OmnjlonoTBOpeHNe — CIMSIHUE TaMeT: 3pesioil SUIEeKJIEeTKM U CIlepMa-
TO30M[A C ralUIOUIHBIM (OAMHAPHBIM) HAOOPOM XPOMOCOM C OOpa30BaHUEM
3u2omuvl — KIIETKU, 00pa30BaBLICCs B pe3yJIbTaTe OILUIOAOTBOPEHUS U MME-
[OIIeil MOJHBIN Habop XpoMocoM. OILIOIOTBOPEHUE OOBIYHO ITPOMCXOIUT
B MaTO4YHOI TpyOe. 31ech Xe TPOTEKaT HayajbHBIE CTaIUU DPa3BUTHS
3apodviuia. TlepeMelasich 1o MaTOYHOI TpyOe, 3UroTa ApoOUTCs, 1 00pa3y-
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ercs 6aacmyna — TIy3BIPEK C TOJIOCTBIO M KJIIETKAMU IBYX BHUIIOB: KPYITHBIX
TEMHBIX Y MEJIKUX CBETJIBIX.

W3 KpymHBIX KJIETOK pa3BUBAETCSI MHOTOKJIETOUHBINA 00HOCAOIHbLIL 3apo-
Ovtut (oMOpuobaacm) TaKKe B BUIE Iy3bIpbKa, KOTOPLI Ha 6—7-ii neHb bepe-
MEHHOCTHU BHeIpseTcsT (MMIIAHTUPYETCS) B CIAM3UCTYIO OOOJIOUKY MATKH.
W3 Menkux Ki1eToK (opMupyeTcsl CTeHKa IMy3bIpbKa — mpoghobaacm. 3aTeM
aMOpUOOIACT paciieruisieTcs: Ha aBe miaacTuHku (I ctagus racTpyasilumn) —
IKMOOepMAanvHyio (HApYICHbIL 3apo0blulesblilt AUCMOK) W SHMOOEPMAAbHYHO
(6Hympennuit 3apoodsiuiesoiii aucmok). Kpast SHTOIEpMBI COETUHSTIOTCS, 0Opa-
3ysl JCceamoUHblil NY3vipék, SIKToAepMalibHasl TIaCTUHKA (POpMUPYET amHUO-
muueckuil ny3vpéx. ColpukKacarolimecss Ipyr ¢ IpyroM 4acTu ITy3bIPbKOB
00pa3yIoT NBYXCIIOMHBIN 3apodbiulesslil wjmok, HapyXHasl TUTACTUHKA KOTO-
poro TIpecTaBIeHa 3Kmodepmoil, a BHYTpeHHsIST — 3umodepmoii. 13 Tpodo-
0acTa pa3BUBACTCS gopcurHyamas 060404Ka 3apoobiuia — XOPUOH.

C 3-ii Hepene 6epeMeHHOCTH (¢ 15—17-r0 mHS) HauMHAET pa3BUBATHCS
TpexcyioiHbii 3aponabiil (II cTamust racTpyisiiuM) ¢ KOMILJIEKCOM OCEBBIX
OPTaHOB: HEPEHOI MPYOKU, XOPObl, KUle4HOU MpyOKU.

Krnetku HapyXHOI, 3KTOAepMaTbHON IUIACTUHKY 3apOIBIIIEBOrO IIUTKA
CMENIA0OTCs K 3aIHEMY €0 KOHILY C 00pa30oBaHUEM YTOJIILEHUS — NepeUu1HOll
nosocku, HanipaBieHHON Kriepenu. [lepenHsist (KpaHWaIbHASI) YaCTh MOJO-
cKku ytonieHa (nepguuHbiil y3enox). KieTkn aKTomepMaybHOM TIJIAaCTUHKH,
JIexKallue BIiepeay IepBUYHOTO Y3eJIKa, TTOrPYKAITCS B IIPOMEKYTOK MEXKITY
9KTONEPMAJIbHOM M DHTOAEPMAalbHOM TIJIACTUHKOM, 00pa3ysl XOopAaldbHbIi
OTPOCTOK, U3 KOTOPOT'O pa3BUBAETCs CIIMHHAS CTpyHA — Xopda.

KileTkn TIepBUYHOM TTOJIOCKM IIPOPACTAIOT MEXIY HapYy:KHOW W BHY-
TpeHHe! IIACTUHKOM 3apOIbIIIEBOrO IIIMTKA M, pacloarasich mo 6okam oT
XOpIbl, 00pas3yIoT me300epmy (cpednuil 3apodsiuiessiii aucmok). I3 aHTOIED-
MBI 00Pa3yI0TCs SMUTENI U XKeJe3bl MUIIEBAPUTEIBHOTO TPAKTa, U3 3KTO-
IepMBI — HEpBHas CHCTeMa, SIUIACPMUC M €rO IPOM3BOMHBIC, SITUTEINIA
aHAJBLHOTO OTAe/a MPSMOI KUIIIKK, BIarajuiia, ITOJ0CTU pTa.

B xoHue 3-i1 Hegenu pa3BUTHUSI HauuMHaeTcss AuddepeHINPOBKa Me30-
nepMbl. JlopcanbHast €€ 4yacTh, pacIiojoXeHHas o 6oKaM OT XOpIbl, MOMI-
pasnessieTcst Ha coMumbl, YACIIO KOTOPBIX K 34-My THIO pa3BUTHS TOCTUTAET
43—44. Kaxnplii COMMT BKJIIOYACT TPU YACTHU: CKAepOomoM, U3 KOTOPOIO
Pa3BUBAIOTCSI KOCTU U XPSILIM CKejleTa, mMuomom (pa3BUBAIOTCS CKEJIETHbIC
MBIIIIIE) U depmamom (pa3BUBAETCS COOCTBEHHO Koka). M3 BeHTpaJIbHOIA,
HECEeTMEHTUPOBAHHOW YacTU ME30IEPMbl — CHAAHXHOMOMA — (HopMUpy-
IOTCSI KJIIETKM KPOBH, CepAeuHas W IJIaaKasi MbIIIIeYHasl TKaHb, BCE COCYIHI,
COeMHUTEbHAsI TKaHb, KOPKOBOE BEIIECTBO HAIAMOYEYHUKOB, SMUTECIUNA
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MoJ0BBIX Keé3. M3 Me3omepMbl 00pa3yloTcsl TakxKe HE(POTOMBI, U3 KOTO-
PBIX TIPOMCXOIUT STMUTEINI TTOYEK U CEMSIBBIBOMSIIIINX ITyTEM.

Takum obGpa3oM, B SMOPUOHATBLHOM II€PUOE MPOUCXOAUT YBEIUICHUE
qyycia KJIETOK, KOTOpble TOoCTeneHHO nuddepeHIIMpyoTes B 3a4aTKU BCEX
TUTIOB TKaHeW (eucmoeerne3). B TedeHne BTOpOTro Mecsiia BHYTPUYTPOOHOTO
pa3BUTHUSI 00OPA3YIOTCSA OpraHbl (opearocenes). B ocHOBHOM (opMUPYIOTCS
YacTH TeJjia: TOJIOBa, Ies, TyJOBUIIe U KoHedHocTH. C 3-T0 Mecslia HauK-
HAIOTCSI MHTEHCUBHBIN POCT M pa3BUTHE Tejla U KOHEYHOCTEH Iuioaa, Ipo-
JTOJDKAIOIIMECS 1 TIOCTIe POXIESHUST peOeHKa.

BOMPOCHI 411 CAMONOAroTOBKIA

Crpoenue, coctaB, (DYHKIIMU KIICTKU.

ZKM3HEHHBIN [IUKI KJIETKHU.

ITonstue o TkKaHu. OCHOBHbBIE BUIbBI TKAHEW.

Oco0eHHOCTH CTPOEHUSI, PACTIONOXEeHUS M (DYHKIWI SMUTETNaTb-

HOI, COEAMHUTEIbHOM, MBIIIEYHOU U HEPBHOM TKAHU.

5. TloHsiTue o cepo3HbIX TojocTax. CTpoeHue, pacnojaoxkeHue u (PyHK-
LIMM CEPO3HbIX, CIU3UCTBIX U CUHOBUAJIBHBIX 000JI0YEK.

6. OCHOBHBIE 3TaIlbl 9MOPUOTEHE3a YEJIOBEKA.

7. 3apopplllieBble JIUCTKU: 9KTOAEpMa, Me301epMa, SHTOJAepMa, X 3Ha-

YeHHue B 9MOpUOreHe3e.
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