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1. Pasgen: OCHOBHBIE ITOJOKEHUS 1 TEPMUHOJIOTHUS [IUTOJIOTHUH,
THUCTOJIOTHH, SMOPHOIOTUHA, MODMOJIOTHH, aHATOMUU U (DU3HOTIOTHH
KUBOTHBIX.

Opranu3M MHOTOKJIETOYHBIX COCTOUT U3 KIETOK U MEXKKIECTOYHOTO BEIIECTBA.
Knerka sBisieTcss 3J€MEHTapHOM E€IWHUIIEH >XUBOTO. ODTO OCHOBAa CTPOCHUS,
pasButus U xxusHeaesTenbHocTy. [lIBann B 1839 rogy oTKpbLT KIETOYHYIO TEOPHUIO
(pa3MHOXAIOTCS JIEJICHUEM, €CIId KJIeTKa TepsieT sApO, TO TepsieT COCOOHOCTh K
JIEJICHUI0 — JPUTPOLUT). B cocTaB KIETOK BXOIAT OE€IKH, YIIIEBOIBI, JIUMHUIBI,
coyii, pepMeHTHI ¥ BoJIa. B KIIeTKe BBIACISIIOT IUTOIIA3MY U SIAPO.

Tkanb - ATO BO3HUKIIAS B XOJI€ ABOJIOLMM YacTHas CHUCTEMa OpraHu3Ma,
COCTOSIIIIAasl U3 OJTHOTO WM HECKONBKUX JUDPEPOHOB KIETOK M UX MPOU3BOIHBIX,
obnanaromias  cnenuuuyeckumu  QPyHKIUSIMU  Oarogapsi  KOOMEPAaTUBHOM
NESATeIbHOCTH BCEX €€ DJIEMEHTOB.

TkaHb KaK cucTeMa

JIrobass TKaHb - CJIOXKHAs CHUCTEMa, DJEMEHTBHl KOTOPOM - KJIETKM U HUX
npou3BoaHbie. CaMU TKaHU TOXKE SBISIIOTCS dJeMEeHTaMu MOPGOQdYHKITMOHAITBHBIX
€UHUIl, a TIOCJICJHUE BBICTYNAIOT B POJU 3JIEMEHTOB opraHoB. [lockoyibKy 1O
OTHOIIIGHUIO K CHUCTEME BBICIIETrO paHra (B HAIlIeM Clydae - OpraHu3My) CHUCTEMBbI
0oJiee HM3KHX PAHTOB PAacCMATPUBAIOTCS KaK YacCTHBIE, TO U O TKaHSIX CIEAyeT
TOBOPHUTH KaK O YaCTHBIX CUCTEMaX.

B mo0oit cucteme Bce D2JIEMEHTHI yHOPSJAOYEHBI B IPOCTPAHCTBE U
(GYHKIIMOHUPYIOT COTJIACOBAHHO APYT C JPYroM; CHCTeMa B IeJIoM oOJiagaeT mpu
3TOM CBOMCTBAaMM, HE€ MPUCYIIMMH HHU OJHOMY H3 €€ JJIEMEHTOB, B3SITOMY B
ornenbHOCTH. COOTBETCTBEHHO M B KaXJIOW TKaHU €€ CTpoeHue W (YHKIUU
HECBOJMMBI K IIPOCTOM CyMMeE CBOMCTB OT/ACJIBHBIX BXOJAIIMX B HEE KJIETOK U MX
MPOU3BOAHBIX. Benylumu s71eMeHTaMU TKAaHEBOM CUCTEMBI SABJISIOTCS KIETKHU.

TkaHu SIBIASIOTCS CTPOUTEIBHBIMH MaTepHalaMH, U3 KOTOPHIX CPOpMHUPOBaHBI
opranbl. B opraHu3me 4denoBeka BBIIEISAIOT 4 OCHOBHBIE (OpPMBI TKaHEH:
SIUTEIMATBHYIO, COeIUHUTEBHYIO, MBIIIICYHYIO U HEPBHYIO.

OnumenuanbHas mKausb MOKPHIBAET BHEIIHIO MOBEPXHOCTH TEJIA U BHICTUJIAET
CJIM3UCTBIC 00OJIOYKH TOJIBIX OPTAHOB. DTa TKAaHb BBITIONHSET 3aUTHYIO () YHKIIHIO,
a Takke obOecreunBacT OOMEH BEIIECTB MEXKAY OPTaHU3MOM U CPEIOM.
Mopdonornyecku SnUTETNANTbHAS TKAHDb XapaKTEPU3YETCs TEM, YTO COCTABIISIIOIIIE
€€ KIETKH 00BEIUHSIOTCS B TUIACTHI U3 OJJHOTO UM MHOTHUX CJIOEB.

CoeduHumenvhas mkaHs 09€Hb pa3HOOOpa3Ha mo cTpoeHuto u GyHkuuu. s
HEE XapaKTepHO HAJIMYME KJIETOK U MEXKIETOYHOTO BEIIECTBA, COCTOSIIIETO W3
KOJUIar€HOBBIX,  AJaCTUYECKUX BOJOKOH U  OCHOBHOro BemlectBa. OHa
MO/Ipa3ieNsieTCss Ha COOCTBEHHO COSTUHUTENBHYIO U OMOPHBIE TKAHU - XPSIICBYIO



n KOoCcTHYr0. COOCTBEHHO COCJAMHUTEIbHAS TKaHb MMEET HECKOJIBKO BHJIOB:
BOJIOKHHUCTasl, Uiau (QuOpo3Has, KUpoOBas, PETUKYyspHas U apyrue. dubdpos3Has
TKaHb ObIBA€T PHIXJION U MIOTHOM. PhIxyiasi coequHUTENbHAS TKaHb COMPOBOXKIAET
COCYJIbI U HEPBbI, BXOJUT B COCTaB pa3lIMYHbIX OpraHoB. [InoTHas coeguHuUTEIbHAS
TKaHb ObIBaeT HeoopmieHHoM u odopmienHoi. Ilocmegusis coaepkur
OTpPENICICHHBIM 00pa3oM OpPHUEHTUPOBAHHBIE MYYKH BOJOKOH M Y4YacTBYEeT B
MMOCTPOCHUU CBSI30K, MEMOpaH, CYXOXWIHM. BIU3KO K COEIUHUTEIbHOW TKaHU
CTOSIT )KMJIKWE TKaHU OpraHu3Ma - KpoBb U JTuM®a.

Mbvuweunas mxanb OCYIIECTBISICT JBUTATEIBHBIE MPOILIECCHI B OpPraHU3MeE
KUBOTHOTO U uenoBeka. OHa o00JagaeT cCHeualbHBIMU COKPATHUTEIbHBIMU
CTPYKTypaMmH - MuOpuOpriiaMu. Pa3nuyaror cieayronye BUbl MBIIIICYHON TKAHU:
IAJIKyI0 (HEHCUEPUYEHHYI0), TOMEPEUYHO-TOJIOCATYyI0 CKEJETHYI0O U CEepJIeUHYIO
MOTIEPEYHO-TI0JIOCATYIO.

Hepenas mxanv cCOCTOUT W3 HEPBHBIX KIIETOK, CIIOCOOHBIX K T€HEPUPOBAHUIO
HEPBHBIX HMMIYJILCOB, BOCHPUATHIO, MPOBEACHUIO W Tepefade pa3apakeHui, u
HEUPOTJINU, KOTOpas OCYIIECTBISCT OINOPHYIO, TPOPUUECKyI0, 3allUTHYIO U
pasrpaHUYUTEIBHYIO (PYHKIIUH.

OpraH - UCTOPUYECKH CIIOXKHBIIASACSI CHUCTEMa Pa3IMYHBIX TKaHEH (HEepeaKo
BCEX YEThIPEX OCHOBHBIX TPYIII), U3 KOTOPBIX OJHA WM HECKOJIBKO Mpeo0IagaroT u
OTIPENICIIAIOT €ro CreupUuIecKkoe CTpoeHue U GyHKIIUIO.

Opran, Kak 4acTb OpPraHM3Ma, XapaKTEPHU3yeTCA CIEAYIOIINMU MpU3HAKAMU:
OTIPEJICTICHHBIM TOJIO)KEHHEM B TeJe, CBONCTBEHHON TaHHOMY opranHy ¢GopMoH,
KOHCTPYKLHMEN U MPOCTPAHCTBEHHBIMU B3aMMOOTHOUIEHUSIMU C APYTUMHU OpraHaMHU.
Kaxnpiii opran Hecer B OpraHu3Me CBOKO 0c00yr0 (YyHKIMIO. BOIbIIMHCTBO
OpraHoB BBIMIOJIHSIFOT ~ HECKOJIBKO byHKIUH, TO €CTh  SIBISIOTCS
MYJIbTUDYHKITNOHATEHBIMH.

B nenoctHom opranusme opraHbl OOBEIUHSIOTCS B KOMIUIEKCHI - aHATOMO-
dbyHKIIMOHANBHBIE CcUCTeMBL. [log cucTemMoii OpraHoB MPUHSATO MOHUMATH DS
OpraHOB, CBSI3AHHBIX MEXAY COOOW aHATOMUYECKH, Tomorpaduyecku W
(YHKIIMOHAIPHO, MMEIONIUX OO0Iee MPOUCXOXKJICHHE M OOIUe YePThl CTPOCHHUS.
Oprasbl, BXOASIIINE B CUCTEMY, BBITIOJHSIOT YacTh 00meld GyHKIUN WIH (QYHKITUIO
3TON CUCTEMBI.

KpoMe moHsATHS «cucTeMa OpPraHoB)» IPUMEHSIETCS MOHSTUE «ammapar:
TOBOPST 00 OTIOPHO-/IBUTATEILHOM, TOJIOCOBOM ammapare u T.1I.

Anmapar mnpencTaBisieT cobod (PyHKIMOHAIbHOE OOBEIUHEHHWE OPraHoB,
KOTOpBIE MOTYT OBITh OHOPOJIHBIMHU U PA3HOPOIHBIMH IO CBOEMY MPOUCXOKICHUIO
U cTpoeHuto. Hampumep, KOCTH U MBIIILBI, COCTABISIONINE OMOPHO-IBUIaTEIbHbBIN
amnmnapar.



PaznuuaroT cnegyromne CucTeMbl OPraHOB U anmnapaThl.

1. Oprasbl, ocylIecTBISAIONIME OOMEH BEIIECTB C OKpYXKalollel cpeoi. IToT
MPOIIeCC MPEACTaBIseT COOOM €NMHCTBO MPOTHUBOIMOJOKHBIX SBICHUN - YCBOCHUS
(accuMUIALIMM) U BBIJCTICHHS (IUCCUMUIISAIINKT). Y CBOCHHE MUTATEIbHBIX BEIIECTB U

KHACTIOpOJia OOECNEeUUBAIOT AuULe8apumenvHas U OblxamelbHdas CUCTEMBI.
Boinenenve mnpoaykToB oOMEHA MPOU3BOAMUT CUCHEMA MOYeBblX Op2aHO8.
[IpoaykTel OOMEHa BBIACIAIOTCS TaKXKe MUIIEBAPUTENIBHON U JAbIXaTeIbHOU
CHUCTEMaMH.

2. Opranbl, ciayXamue JJisi COXpaHEHUsT BHUJla - CHUCTEMa OpraHoB
Pa3MHOKEHUSI W N0J08ble Op2akbl. MOYEBbIE U MOJIOBbIE OPraHbl TECHO CBA3aHbI
MEXIy cOoOOW MO pPa3BUTHIO U CTPOCHUIO, BCIEICTBHE YEro MX OOBEIUHSIIOT B
MOYenoio8ol annapam.

3. Opransl, 4epe3 KOTOPbI€ BOCIPUHATHIA MUIIEBAPUTEILHON U JBIXaTEIbHON
CUCTEMaMHM MarTepuaa paclpeiensaeTcs MHo BCEeMYy OpraHu3My, a BeIEeCTBa,

MOJUIe)KAIINE YIAJCHHUIO, JOCTABISIOTCA K BBLICTUTENFHON CHCTEME, - OpraHbl
KpOBOOOpaIeHusi - cepane U cocyabl. OHU COCTaBISIOT CEPOeUHO- COCYOUCHIVIO
cucmemy.

4. Opranbl, OCYIIECTBIISIIONINE XHMHUYECKYIO CBS3b U PETYJSIUI0 BCEX
IPOLIECCOB B OPraHM3Me, - Jicene3bl BHYMpEeHHelU ceKkpeyuu, I SHIOKPUHHBIE
HKEJE3bI.

5. Opranbl, mnpUCHOCaOIUBAIONIME OPraHU3M K OKpYXalollehd cpene Mpu
MIOMOIIY JIBUXKEHUS, COCTABISIIOT ONOPHO-08USAMENbHBIL annapam, COCTOSIIIUA 13
KOCTeH (Kocmuas cucmema), X COEIMHEHUM (CYCTaBbl U CBSI3KU) U MPUBOISAIIUX UX
B JIBXKCHUE MBI (MblUleUHAs. CUCTEMA).

6. Opranbl, BOCHPUHHMMAIOUIUME  pa3IpakeHUss M3  BHEIIHET0  MHpa,
COCTaBJISIIOT CLUCMEMY OP2AHO8 4)8CMSE.

7. Opranbl, OCYIIECTBIISIIONIME HEPBHYIO CBSI3b M OOBEIUHSIONINE (YHKIIUIO
BCEX OPraHOB B €IMHOE LIEJ0E€, COCTABIAIOT HEPEHYIO CucmeMmy, C KOTOPO CBA3aHa
BBICIIIasi HEPBHAS JESITEIbHOCTD (MICUXHUKA).

Opransl nuiieBapeHus, AbIXaHUSI, MOYEOTACICHUS, PA3MHOXKEHUS, COCYIbl U
SHIOKPUHHBIE Ke€Je3bl OOBEAUHSAIOTCS BMECTE II0J] Ha3BaHUEM OpPraHOB
BETETATUBHOM, PACTUTENbHON, J>KWM3HHM, TaK KakK AaHAJIOTHYHbIE WM (QYHKIHUH
HaOJIOMAIOTCS Uy PAaCTCHUM.

OnopHo-ABUraTeNbHBIA anmapar, OpraHbl YyBCTB UM HEpBHAsg CHCTEMa
OOBEUHSIOTCA TI0]T Ha3BaHUEM OPTaHOB aHMMAJbHOMW, KUBOTHOM, )KM3HU, TaK KaK
(GYHKIIMU TIEPEeIBIKEHNUSI U HEPBHOM JESATEIBHOCTH MPHUCYIIN TOJIBKO KUBOTHBIM U
MOYTH OTCYTCTBYIOT y PaCTCHHH.

OnopHO-IBUTAaTENBHBIN ammapaTt, MOKPBITHI KOXei, 00pa3yeT cOOCTBEHHO
TEJIO0 — «COMY», BHYTPH KOTOPOrO HAXOJSATCS IMOJIOCTU - TpyAHas, OprouiHas u
tazoBas. CrenoBaTellbHO, «coMay oOpasyeT CTeHKH mojocteid. Comep:KuMoe 3TUxX
MOJIOCTE  Ha3bIBAIOT «BHYTPEHHOCTSIMUW». K  HUM  OTHOCATCS  OpraHsbl



MUIIEBAPEHUS, IBIXaHUSI, MOUEOTCICHUS, PA3MHOXKEHUS U CBA3aHHBIE C HUMU
Kese3bl BHYTpeHHeW cekpenuu. K BHYTPEHHOCTSIM U «COME» MOAXOIAT IYTH,
MPOBOMSIIINE JKUJIKOCTH, TO €CTh COCYIbl, Hecylue KpoBb U JuMdy U
COCTaBJISIIOIINE COCYJIUCTYIO CUCTEMY, U MyTH, MPOBOJSIINE Pa3IpaKEHUsI, TO €CTh
HEPBbI, COCTABJSIONIME BMECTE CO CHUHHBIM M TOJOBHBIM MO3TOM HEPBHYIO
CUCTEMY.

[lyTu, mpoBoasiue XUIKOCTH M pa3apa)keHus, o0pa3yloT aHATOMUYECKYIO
OCHOBY OOBEIMHEHUS OpraHM3Ma MPU TOMOIIM HEUPOTYMOPAIbHON peryJsiuu.
[ToaToMy BHYTPEHHOCTH M «COMay» SBISIOTCS YacTSIMU €IHHOTO IEJIOCTHOTO
OpraHu3Ma U BBIJEISIOTCS YCIOBHO.

B wuTore MOXXHO HaMETUTh CIEAYIOUIYIO CXEMY IOCTPOCHUS OpraHu3Ma:
OpraHu3M - CHUCTEMa OPTraHOB - OpraH - CTPYKTYpHO-()YHKIIMOHAJIbHAS €IUHHIIA -
TKaHb - KJIETKA - KJIETOYHBIE JIEMEHTHI - MOJICKYJIbI.

Hapsiny ¢ TpaaulMoOHHBIM J€JI€HUEM OpraHu3Ma Ha CHUCTEMbl CYIIECTBYET
NOHATHE (PYHKIHOHAJIBHBIX CHCTEM, KOTOpble OOBEIUHSIOT CTPYKTYPHBIE
AJIEMEHTHI, BXOJSIIME B COCTaB Pa3JIMYHBIX OPraHOB W CBSI3aHHBIC yYacTHEM B
BHITIOJIHCHUU  OMpeJeNieHHON (QYHKIMM WJIA TPUCITOCOOUTEIBHOW  peaKIuu
opranuzma. Hanpumep, QpyHKIIMOHATIbHAS] CUCTEMA JIBIXaHUS, KOTOPYIO COCTABISIOT
KpoMe COOCTBEHHO JbIXaTEIbHBIX OPraHOB TaK)Ke 4YacTHU CKeJieTa W MBIIIII,
OCYIIECTBIISIFOIINE JIBIXaTeJIbHBIC IBUKEHUS, YIIPABIISIONIAEC MU MO3TOBBIE IIEHTPHI
Y HEpBHbIE TIPOBOJHUKUA. CTPYKTYPHBIE AJIIEMEHTHI OHOTO U TOTO kK€ OpraHa MOTYT
BXOJUTh B pasziuyHble (YHKIHOHAIbHBIE CUCTEMBI. M3ydeHue (yHKIIMOHATbHBIX
CUCTEM SBIIAETCS OJHUM U3 INyTel MPUMEHEHUsS B AaHATOMUU CHUCTEMHO-
CTPYKTYPHOI'O MOJX0/A.

CBsi3p MEXAYy OTHEIBHBIMHU OpPraHaMH M CUCTEMAMH HACTOJIBKO TECHA, 4TO
U30JMPOBaTh B OPraHU3ME OJJHY CUCTEMY OT APYrol Kak B aHATOMUYECKOM, TaK U B
(GYHKIIMOHAIBHOM CMBICIIE HEBO3MOKHO. ITO Xopoio chopmynupoBan A.l'erens B
cBoell «Jlorukey: «HacTu U opraHbl Tejaa JOJKHBI PACCMAaTPUBATHCS HE TOJBKO KaK
€ro 4acTH, TaK KaK OHU TPEJICTaBISAIOT COOOW TO, UTO OHU MPEACTABISIIOT COOOH,
JUIIb B UX €IMHCTBE U OTHIO/b HE OTHOCSTCS O€3pa3IuyHO K 3TOMY €TUHCTBY».

Opranmsm - 3TO HUCTOPUYECKU CJIOKHUBIIASACS IIEJIOCTHAs, MHOTOYPOBHEBAs,
BCE BpEMs MEHSIIOIIASCS OMOJIOTUYECKAst CHCTEMA, YACTH KOTOPOU B3aUMOCBSI3aHbI U
B3aUMOJICHCTBYIOT MEXIy COOOM, CcrocoOHas K OOMEHY BEIIECTB C OKpY)Karomeh
Cpelloii, K pOCTY U pa3MHOKECHHUIO.

Opranusmy Kak »UBOW OHOJOTMYECKOM CHUCTEME MPUCYIIH XapaKTepHbIC
cBoicTBa. OCHOBHBIE U3 HUX CIIEIYIOLIUE:

1. OOMeH BetecTs.

2. PazapaxumocTs.



3. CnocoOGHOCTH K POCTY.

4. CrnocoOHOCTb K Pa3MHOKEHHUIO.

5. [loaBUAKHOCT®.

6. YcroitunBocTs (moaaep kaHue MOCTOSHCTBA BHYTPEHHEHN CPEIbI).
7. I11acTU4HOCTD.

8. LlenocTHOCTE.

CrtpoeHue KJIeTKH
[Huromnasma mnpeacTaBisieT COOOW KOJJIOMAHYIO CHUCTEMY, COCTOAILYIO M3

3aKOHOMEPHO B3aWMOCBSI3aHHBIX OPraHMYECKUX M HEOPraHWYECKUX BEUIECTB. B
COCTaB IUTOIIa3Mbl BXOJAT OEJIKH, HUPbI, YIJIEBOAbl, aMUHOKHUCIOTHI, a30TUCTHIE
OCHOBaHHUA (IypUHBI M NMUPUMMJIUHBI), MUHEPAJIbHbIE COJIM, (DEPMEHTHI U Jpyrue
BELIECTBA.

B nuromnasme npoucxoaaT MpoLECChl JKU3HEAEATENIbHOCTH KIIETKU: JbIXaHHE,
HAKOILJIEHUE SHEPTUH, CUHTE3 BEILIECTB, CBOMCTBEHHBIN TAHHOU KIIETKE.
Bce cTpykTyphl LMTOIJIa3Mbl KJIETOK NOAPA3ACISAIOT HAa OpraHeiyibl —

CTPYKTYpHBIE TIOCTOSIHHBIE 0Opa3oBaHUS B JIFOOOW KIJIETKE, BBITIOITHSIOIINE
paznuuHble (QYyHKIMHU, HEOOXOAMMBIE sl €€ >KU3HEICATCIbHOCTU, BKIIOYCHUS,
BPEMEHHO BO3HHUKAIOIIME B KJETKE B 3aBUCUMOCTH OT €€ (YHKIIMOHAIHHOTO
COCTOSIHUS, CHEIUAIU3UPOBAHHBIE CTPYKTYpPbI, CBS3aHHBIE C BBIIOJHEHUEM
OTpeIeEHHBIX (PYHKITUH.

Opranemnsl  muroruiazMbel. K opranemnaM — IUTOIIa3Mbl  OTHOCSTCS
IU1a3MoJIeMMa, LUTOIIIa3MaTHUecKasi CeTh, pUOOCOMBI, IJIACTHHYATHIN KOMILIEKC,
MUTOXOHJPUHU, IIEHTpocOoMa (KJIETOYHBIM LIEHTpP), JIM30COMBI, MHUKPOTPYOOUKH,
nepokcucoMbl. IlepeuncneHHbIe OpraHesbl BBIMONHIIOT COBEPIICHHO pa3HEIE,
cTporo ompeaenéHHble (QYyHKIMM W 00JaJaloT CBOeH CTpykTypor. Kpome
yKa3aHHBIX OpraHel, KIETKH HEKOTOPHIX TKAHEHW B 3aBUCHMOCTH OT OCOOEHHOCTEH
uX (YHKIIMU UMEIOT CIENHAIbHbIE CTPYKTYpPbl: B HEPBHBIX TKaHAX — OJTO
Helpo(uIIaMeHTbl, B KJIETKaX OJMHUTENHUS — TOHOPUOPUIUIBI, OOECIeYNBAIOIINE
MIPOYHOCTD KJIETOK U UX OOBEIUHEHHE B IJIACT U JP.

[TnasmomemMma, wiM IUIa3MaTHYeCKass MeMOpaHa, MPEICTABISIET Cco00it
MMOBEPXHOCTHBIM, Ooyiee YIUIOTHEHHBIM CIIOW TONYXHUIKOW ITMTOIIA3MBL. 3aaada
IJIa3MOJIEMMBbI — COXPAHSTh BHYTPEHHIOIO CpPEeAy KJIETKH, OTIIMYHYIO OT BHEIIHEH, U
MOAACP’KUBATh MOCTOSTHCTBO MUKPOCPEBI, OKpYy Karomieil kietky. [lnazmonemma —
TUTIUYHAS DJIEMEHTapHas MeMmOpaHa TonuuHor 9-10HM, cocTosas U3 TpEX CIOEB
(puc.91) obecneunBarOIMX BO3MOKHOCTh BXO/Ia B KJIETKY U BbIXOJ1a U3 HEE BOJIO- U
KUPOPACTBOPUMBIX BemiecTB. [lma3smMoreMMa BBITIONHSET HE TOJIBKO (HYHKIIHIO
M30JI5Ta W 3alIUTHl KJIETKA OT Pa3HBIX Pa3Apa)kaloluX W BPEIHBIX (HaKTOPOB
BHEIIIHEH CpeJibl, HO U SIBJIETCS HOCUTEIEM UCXOJHOTO MaTepuaia JJis



(opMHUpOBaHUS U Pa3BUTHS TAKUX OPraHEII KJIETKH, KaK [IUTOIIa3MaTHYECKast
CETb, JIN30COMBI PA3JIMYHOTO KAYECTBA U COCTaBa (PEPMEHTOB, MUTOXOHIPHIA.

[MuTomnaszmaTuyeckas CeTh MPEJCTABISET COOOW CKOIUICHUE JBYXCIOWHBIX
JUMONPOTEUHOBBIX ~ MeMOpan  (cm.  puc.91).  Pasnuuaror  1gBa  BUIA
LUTOIJIA3MaTHYECKON CEeTH: TpaHyJsIpHYI0 W araHyispHyro. Ha mnoBepxHocTH
ara”yJsIpHbBIX IJaJKUX MeMOpaH puOOCOMHBIX TpaHyn He ObBaer. Ha
MOBEPXHOCTIX IPaHyJISIPHBIX MeMOpaH HaXOAATCS pUOOCOMBI. B
LUTOIJIA3MAaTHYECKON CETH COBEPILAIOTCS CJIOKHEWIINE MNPOLECChl MO CHUHTE3Y
OEJIKOBBIX BEIIECTB U IPYTUe MPOLeCChl MeTaboIu3Ma.

PuGocombl — 93TO HeOoJdblIME CYOMUKPOCKONMHMYECKHE 00pa3oBaHUS,
npeCTaBIsone co0oi rpanynbl guameTpoM 10 35HM. OHU cocTOAT U3 Oenka u
PUOOHYKJIEMHOBOM KHUCIOTh. B pubocomax oOCYIIECTBISIOTCS —CIOKHEUIINUN
npolecc cuHTe3a OENKOB MO 3a/JlaHHOM MporpaMMe, NEpelaHHOM C MOJIEKYJIOH
unpopmarronnor PHK u3 sigpa knerku. Cosznaérca u PHK Tonpko ¢ momonipio u
Ha ocHoBe JIHK, pacnonoxxeHHO# B XpoMocoMax siapa.

[InacTUHYATBIE KOMIUIEKC MPH PACCMOTPEHUH B ONTUYECKOM MHUKPOCKOIE
NPEJICTABIISETCS B BUJE I'yCTOM CETH WM KIIyOKa HUTEH, JIeKalero modjan3ocTu OT
anpa (cMm. puc.91); moa 3MEKTPOHHBIM MUKPOCKOIIOM — 3TO CHCTEMBbI MapaylIeIbHO
PACIOJIOKEHHBIX TJAJKUX JIMIIONPOTEUHOBBIX JBOMHBIX MeMOpaH, 00pa3yrommx
3aMKHYTBIE HIEIEBUIHBIE KAHAIIbIIA, TIOJIOCTU U MTYy3bIPHKHU.

MUTOXOHJIpUM — MHOTOYHUCIICHHBIE opraHeiibl auamerpoM 0,4-1MxM. OHu
UMEIOT BHUJ| OBAJIOB W HUTEH, MOrYyT CBOOOJHO MEpeMEelaThCs B IUTOILIA3ME,
o0pa3ysi CKOIUICHHs B ONpPEJEIEHHBIX MecTaX. MUTOXOHAPUH COCTOAT U3 MEMOpaH
U TpeOHEl M >KHIKOTO MaTpUKCa, 3allOJHSIONIETO BCE MPOCTPAHCTBA MEXKITY
mMeMmOpanamu. B MemOpanax  coumeparcs  AbIXaTelbHbIE  (DEPMEHTHI,
o0ecreunBarolre MepeHoc MEKTPOHOB. B cucteme Matpukca uMeroTcsi PepMeHTHI,
Yy4acTBYIOLIUE B IPYTHX BHYTPUKJIETOUHBIX IIPOLIECCax.

LlenTpocoMa (KJIETOUHBIM LEHTP) — 3TO creuupuyeckas opraHeisa, BCErjaa
BBITIOJTHAIOIAS pa3HbIe JJOKOMOTOpHBIE QyHKIHH (cM. pruc.86,91). CTpykTypHO OHa
COCTOMT W3 JABYX ULEHTPUOJICH, OKPYXKEHHBIX CBETIBIM OOOJKOM LUTOIIA3MBI.
IlenTpocoMa pacrnojokeHa MOoOJM30CTH OT sijipa KIeTKU. PYHKUMS HEHTPUOJEH —
JBUTATENIbHAS: NIEPEIBHKEHHE XPOMOCOM K Pa3HbIM IOJIFOCAM JEISIIIENCs KIETKH,
JBUKEHUS] XBOCTHKA CIIEPMATO30UJIOB U T.J.

JIu3ocoMbl — OpraHeuibl KJIETKH, BBIMOJHAIONME (QYHKIUIO OpPraHoB
MUIIEBApEHUs] B KieTKe. JIN30COMBI MMEIOT BHJI MEJIKUX IY3bIPHKOB JUAMETPOM
okoJi0 0,5MKM, MMOBEPXHOCTh KOTOPBIX MOKPHITA 000JOYKOMU, SIBISIONIASICS YaCTHIO
00osouku camoil ki1eTku. JKujkue nuraTesbHble TPOAYKTHI, aICOPOUPYSICh CHaYana
Ha OIpPEAEIEHHOM YYacTKe KJIETOYHOM O00OJOUYKH, BTATMBAIOTCS BHYTPh
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KJIETKH, OMYTHIBASICh YYaCTKOM BBIBEpHYTON 000j0uku. Takue My3bIpbKH C
MUATATEIbHBIM BEIIECTBOM OOOCOOJISIIOTCS, 3aT€M OTHACNSIOTCS OT KJIETOYHOMU
00O0JIOYKM M CaMOCTOSITEIBHO CYHIECTBYIOT B LMTOIUIa3M€ KJIETKH, IpHOoOpeTas
Ha3BaHUe Ju30coM. BHyTpum nu3ocom Bcernma wumeercs no 10 ¢epmeHTOB,
[IEPEBAPUBAIOIIE 3aXBAaY€HHbIE JIM30COMOM yacThuku. CiydailHOoe paspylieHue
000JIOYEK JIM30COM MOXKET MPUBECTH K CAMOIIEPEBAPUBAHUIO BCEHl KIETKH U €€
rudenu.

MukpoTpybouku oOpa3zoBaHbl (QUOpUIUIAMH, COCTOALIMMU M3 TJIOOYIIEH.
[IpencraBnsaoT coboit nabmwibHy0 cucteMmy. I[Ipu monmwxkenun Temmnepatypsl g0 0
0C moryt ucyesarh, a TMpU MOBBIIICHUM — BOCCTAHABIMBATHCS, T.€. 00Jaaar0T
CroCOOHOCThIO K camocOopke. DyHKIMU  MHUKPOTPYOOK  TpaHCHOpTHas,
ONOPHOKApKaCHA.

[lepokcucombl — HeEOOJBIIME BAaKyoJd C OJMHAPHOW MEMOpaHOUW U
MEJIKO3EPHUCTBIM COAEPKUMBbIM. OHM, BEPOSTHO, YUaCTBYIOT B CHHTE3€ YIJIEBOJIOB
u3 Oeka v )KUPOB.

BxmroueHust — 3To 4acTo BCTpedaeMble, HO HEOOS3aTeIbHO MPUCYTCTBYIOIINE
OpraHMYeCKME M HEOpPraHWYeCKHUe BellecTBa KIEeTKU. OHU TOSABISIIOTCS (U
MCYE3aI0T) B KIETKE M HCYE3al0T B 3aBHCHUMOCTH OT YCJIOBHH €€ oOMmMeHa
UHTEHCUBHOCTH (QyHKIuH. K HUM OTHOCSTCS O€NIKOBbIE TpaHyJbl, XUPOBHIE
Karenpbku (3amacHOW MUTATENbHBIM MaTepuai), YIJIEeBOJAbl (SHEPTreTUUYECKUt
UCTOYHUK KJIE€TKH), TWUICMEHTHbIE BKJIIOYEHUSI (ECTECTBEHHO OKpall€HHBIE
OpraHMYecKHe BEIIECTBA): JUNOPYCUMH (MUTMEHT H3HAIIMBAHUA) KENTO-Oyporo
[[BETA; MEJAHUHBI YEPHOTI'O WM KEITO-KOPUYHEBOIO IIBETA, OT KOTOPHIX 3aBUCUT
IIBET KOXKHM. B cocTaB KJIeTOK B KaueCTBE BKIIFOUCHMI BXoAsaT BUTaMUHBEI A, B, C, a
TaK)Ke IPyTHe 3JIEMEHTHI B BUIE 3EPEH WIIN Kallelek.

MexkneToudoe BeniecTBO. Kakmasg KIeTOYHAst CHCTEMa BBIJICISIET B
MEXKJIETOYHOE IMPOCTPAHCTBO CIEIH(PUUYECKUE BEIIECTBA, KOTOPHIC, TOJIBEPrasich
MEPEKPUCTAIU3ANNKA 00Pa3yIOT CUCTEMBI CIIOXKHEHUIINX TMOJIUMEPHBIX BOJIOKOH,
MeMOpaH, OTHeNsIeTCs CTyQHEBUIHOE amMop(HOe BEmecTBO. OTHU CHUCTEMBI
MPOIUTHIBAIOTCS CONIIMH Kanblius, ¢ochopa. MeXKIETOUHOE BEIIECTBO B Pa3HBIX
opraHax M TKaHSAX CHEHU(PUIECKOE — KHUAKOE, CTYJIEHUCTOE, BOJOKHUCTOE, MATKOE,
TBEPAOE, DITACTUYHOE.

Hexknerounsle cTpykTypbl. KpoMme KIETOUHBIX CTPYKTYP U MEKKIETOYHOIO
BEIIECTBA BCTPEUYAKOTCS M HEKJIETOYHBIE CTPYKTYpBI: IMOMNEPEHYHONOJIOCATas
MBbIIIEYHAs! TKaHb, BPEMEHHBbIE OPraHbl, BOZHUKAIOIIUE BO BpeMs SMOpHOTeHe3a U
JIp. HEKJIETOUYHbIE 00pa30BaHMs 3aHUMAIOT B TEJIE€ )KMBOTHOTO OOJIBIIYIO YacTh. Mx
Ha3bIBaIOT cuUMIUIacTaMu. CUMILIACTBI COCTOAT U3 OOIIEe Macchl IUTOIUIA3Mbl U
MHOECTBA Si7Iep, CBOOOAHO IIaBalOIIMX B Heil. KileTOUHBIX TpaHuIl U OTAEIbHBIX
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KJIIETOYHBIX 00o0yiouek B curactax HeT. [logoOHO TOMy, Kak TUTaHTCKas
MHOTOSIZIEpHAsl KJIETKa MOXXET B OMNPENCIEHHBIX YCIOBUSX Pa3JCIUThCS Ha Pl
OJIMHOYHBIX M OJIHOSJIEPHBIX KJIETOK, CUMIUIACT CIIOCOOEH Kak Obl pacchilaThcs Ha
MHOECTBO HE3aBUCUMBIX KJIETOK.

B nponecce aMOpHOHAIBHOTO Pa3BUTHSA CUMILIACTUYECKOE COCTOSIHUE YacTo
HCIIONB3YETCs, @ B HEKOTOPHIX CIydasX OHO OCTa€Tcs Ha BCIO KHU3Hb Kak
HEoOXoauMasl CTPYKTYpHasi OpraHuzaiusi, HalmpuMep B BHJE CKEJICTHOU
MYCKYJIaTyphbl.

Anpo — 310 BaxkHeHIIas 4yacTth KIeTku. IMeHHO OHO ompenenser crnenuduky
KU3HEHHBIX CBOMCTB KJIETKH, MEPEAAIOIIUXCS 10 HACIEACTBY. B cBsizu ¢ 3TuM 0e3
spa KIETKU CYIIEeCTBOBAaTh W pPa3MHOXKAThCs HE MOTYT. B sape paznuyaror
SIEPHYIO0 000JI0UKY, SIIPBIIIKO, XPOMATHH U SJICPHBIN COK.

Anapo oOBIYHO PACIONOKEHO B IEHTPAJIBHOM YacTh KIETKH (cM.puc.86) u
000CO0JIEHO OT OKPY’KaIOIIEeH €ro IUTOIUIa3Mbl C MOMOIIBIO SAEPHONU 00O0JIOUKH,
Wi MeMmOpaHbl. SnepHas 000J0YKa COCTOMT W3 JIBYX CIIOEB TOHKHUX MeMOpaH
TOJIIUHONW TI0 8HM pa3leNEéHHBIX TMPOCTPAHCTBOM OKojio 25uM. Hapyxnas
(oOpaménHas Kk IUTOIUIa3ME) MeMOpaHa sIepHONM OOOJIOYKH CXOJIHA C CHCTEMOM
IIUTOTUIA3MAaTHYECKUX MeMOpaH M CBsi3aHa ¢ Hed. B sjepHoit obonouke uepes
kaxasie 100-200HM apyr OT Jpyra MUMEIOTCS OTBEPCTUSA, WIH SACPHBIE TMOPBHI.
Huametp mop okono 100um. Ha mepudepun kaxxaoit mopsl HapyxkHas MeMmOpaHa
AJIepHOM 000JIOUKH, HE TPEPHIBAsCh, MEPEXOAUT BO BHYTpEeHHIOW. Uepes siaepHyto
000JI0YKY UAET HEMIPEPHIBHBIA OOMEH XUMUUYECKON HH(pOpMAIIUEi.

dopma saep pasHooOpazHa. OOBIYHO B KJIETKE OBIBa€T OJHO SIPO, HO
BCTPEUAIOTCS] U MHOTOsIIepHBIE KiIeTKH. [1o 00bEMy snipo B 3-4 paza MeHblle 001Ien
MaccChl HUTOIIA3MBbl.

B sanpe Bcerna mMmeeTcs OJHO, a MHOT/AA ABAa-TPU SIAPBINIKA. SAPBIIIKO — 3TO
IIPOU3BOJIHOE OMPENENEHHOTO JIOKyca XPOMOCOMBI, Ha KOTOpPOM 00Opa3zyercs
pubocomuass PHK (pPHK), nmoctynaromast B muromnnazmy. B siapeiiike comepxurcs
PHK, IHK u 6emok. O60JI09KH B SAPHIIIKE HET.

XpOoMaTHH B AJIpE COAEPKUTCSA B BHUJIE 3EPHBINICK U IIIBIOOK. XPOMATHH — 3TO
XpOMOCOMBI B OINPEAEIEHHOM COCTOSIHUM CHUpaIu3alud. XPOMaTUH COCTOUT W3
JIHK, PHK u 6enkoB.

[TponOaKUTEABHOCTD KU3HU PA3IUYHBIX BHJOB KIETOK HEOJUHAKOBO, U B
CJI0’)KHOM MHOTOKJIETOYHOM OpPraHu3Me€ MPOUCXOJUT TOCTOSIHHAs CMEHA KIIETOK.
Hanpumep, snutenuaibHble KIETKH CIU3UCTOM OOOJOUKHM JKENyAKa y uelloBeKa
CMEHSIIOTCA Kaxzable Tpoe CcyToK. HekoTopble KieTKH (KOCTHBIE, XPSIUIEBHIE,
SPUTPOLIUTHI), 3aKOHYUB CBOE Pa3BUTHE, MOJHOCTHIO TEPSIOT CHOCOOHOCTH K
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Pa3MHOXEHUIO, @ HEUPOHBI (HEPBHBIE KJIETKU) MPEKPALIAlOT pa3MHOXKAThCA Ha
paHHEW CTaNM Pa3BUTHS OPraHU3Ma.

XUMHYECKHUI COCTAB KJIETOK.
XUMUYECKAA COCTaB  KIETOK PAa3JIMYHBIX OpPraHu3MOB  3aBUCUT  OT

BBINIOJIHSAEMBIX KJIETKON QyHKIUN U €€ MOp(OIOrHYecKux 0COOEHHOCTEM.
OpmHako, 3JIEMEHTHI, BXOAAIINE B €€ cOocTaB, OJMHAKOBBI. KieTka cocTouT u3
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

K Heopranmueckum BeliecTBaM OTHOCSTCS BOJa U COJIM. B KOCTHOW TKaHU
Boabl 20%, B MbimeuHot — 70%. Boma cmocoOCTByeT XoAy peakuuu, U cama
y4yacTBYeT B pa3HOOOpa3HbIX OOMEHHBIX IIpoleccax. B nuroruiasme KIeTKd
coaepxutca 2-5% coiseil. OHU PEryIupyrOT OCMOC, OT HUX 3aBUCHUT COCTOSIHHE
HampspDKkeHusT KIeTku. OcoOeHHO Ba)KHBI MHHEPAJIBbHBIC COJM KaJus, HaTpus,
Kanblusi, Maraus, Qgocdopa. OnHako crnenuduka >XUBOW KICTKA OMPEACNISIeTCS
OpraHWYeCKUMHU BEIIECTBAMU: YIJIEBOJAMHU, KHUpaMH W OelkamMu. YTJIEBOJIbI MpHU
OKHCJICHUH BBIICNISIOT YHEPTUIO, UCIIOIB3YEMYIO B )KU3HEHHBIX Mpolieccax KICTKHU.
Kupbl 10CTaBISIOT OpraHu3My emé€ OoJiblliee KOJIUYECTBO SHEpruu. benku
SIBJISIIOTCSI CTPOUTENIBHBIM MaTepuaioM kieTku. CUHTe3UpOBaHHbBIC U3 AMHUHOKHUCIIOT
Oenku M3 puOOCOM TMOCTYNAIOT B IUTOMIIA3MAaTHYECKylO Ilelb, a IO Hel
TPAHCTIOPTUPYIOTCS K OMNPEACIEHHBIM ydacTKaM KJIETKA. TakuM oOpasom,
BO3HUKAIOT OEITKOBBIE MOJEKYJbl OINPEAETIEHHOTO BUIA, KOTOPbIE MPUOOPETAIOT
COOTBETCTBYIOIIYIO 00bEMHYIO (hopMy. Tak OCyIIECTBISIOTCS OEIKOBBIE CKOTUICHUS
U CO3/Ial0TCS MaKpPOCTPYKTYpbl OpraHW3Ma B3POCJOT0 >KMBOTHOTO — MBIIIIIHI,
CYXO>KWJIUSI, KOCTH U T.]I.

2. Pasgeua: [HoHsaTHS 0 TKAHSIX, UX KJIacCubUKALMA, MOPDOJIOrHUYECKUE U
OVHKIIMOHAIbHBIE 0COOEHHOCTH TKAHEH.

Cucrema KIETOK M HEKJICTOYHBIX CTPYKTYp, XapakTEpHU3YIOMAsCs OOIIHM
TUTIOM OOMEHa BEIIECTB, OOITMMH YePTaMH MPOUCXOXKICHHUS CTPOSHUS U (QYHKIIUH,
HA3bIBAIOTCS TKAHSIMH OpraHu3Ma. B opraHusme »KUBOTHBIX MUMEETCS YEThIpe THUIIA
TKaHEW: SMUTENNaIbHbIC, COCTUHUTEIbHBIC, MBIIICYHbIE U HEepBHbIE. COCTUHSAACDH
Apyr ¢ JpYroM, OJHOPOJIHBIE TO CTPOEHHUIO, (DYHKIHMH, TOJOKECHUIO TKaHU
00pa3yIoT OpraHbl.

OnurennaibHble TKAHU.
OnuTenranbHas TKaHb SBISETCS MOTPAHUYHON TKAaHBIO MEXKIY OpPraHW3MOM U

OKpYy)Karomen cpenod. ONUTeNHil MOKPHIBAET BCIO HAPYKHYIO TOBEPXHOCTD,
MUIIEBAPUTEIIBHBIA TPAKT, ABIXaTEJIbHbIE W MOYENOJIOBBIE MYTH, BCE CEPO3HBIC
o0omoukn TmonocTel Tena. KIETKW TECHO pacmojoKeHbl OJlHA K JPYroW,
MPOMEKYTOUYHOTO MEKKJIETOYHOTO BEIIECTBA MEXAY HHUMHU OdeHb Mano. Cpenu
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SIUTEIUATBHBIX TKaHEHU pasiindaroT ABC TPYHIIBLI: ITOKPOBHLIC JSIUTCIIMH H
KCIIC3UCTHIC.

IToxpoBHBIE IIUTETHH.
[loxpoBHBIE 3nUTENUU pazpacTaroTcs OonbmuM 1actoM. OHM  Bcerna

PacCIIONIOKEHbl Ha TOHKOM TMpOCJIOWKe Wi 0a3aibHOM MeMOpaHe, OTAENSIoNIeH nxX
OT IOJJICIKAIIEU COEAUHUTEIIBHON TKaHU.

Cpenyn MOKPOBHBIX SMNUTEIUEB PA3IUYAIOT MHOTOCIOHWHBIE W OJIHOCIIOWHBIC
(puc.99,100).

B OAHOCIOMHOM SIUTEIMH UMEETCS TOJBKO OJWH CIIOW KIIETOK, KOTOpPBIE
pacrioiararoTcsi HEMmoCpPeCTBEHHO Ha 0Oa3ajabHOM MeMOpaHe, a B MHOT'OCJIOWHOM
SMUTEIUU TOJILKO CaMble TJIyOOKHE IWUIWHIPUYECKUE, WU POCTKOBBIE, KIETKHU
JexaT Ha OazalibHOW MeMOpaHe, a BBINIENeKAllNe CJIOU KJIETOK HE MMEKT ¢ Hel
npsiMoil cBsizU. K MOKPOBHBIM 3MUTENUSIM OTHOCUTCS ME30TEIUM, BBICTUJIAIOIIUNA
BCE CEPO3HBIC 000JIOYKU BHYTPEHHUX OPraHOB U BHYTPEHHUX TMOJIOCTEH.

B 3aBucuMocTtH OT BBICOTBI U (OPMBI KJIETOK PAa3IUYAOT OJIHOCIOWHBIMI

IUIOCKUM, KyOMUeCKUH, HIUIUHAPUYECKUNA WM MPU3MATUYECKUNA MU TEINH, a TaKkxKe
OJTHOCJIOMHBIM MHOT'OPSIIHBINA MEPLATEIbHBIN JIUTEIINN.

B 3aBucuMocTH OT BBINOJHAEMOW (DYHKIUU pPa3IUYaAlOT PECHUTYATHIN
SIUTENIUA C PECHHMYKAMH Ha OJHOM KOHIIE KIJIETOK (BBICTHJIAET IOBEPXHOCTH
IbIXaTeJIbHbIX MyTeH), KaéMYaTbli — C KYTUKYJSPHOM KaéMKOW Ha IJUCTaJIbHOM
KOHYMKE KJIETOK (BBICTUJIAET BHYTPEHHIOI MOBEPXHOCTh KHUIIIEYHUKA U BBITIOJIHSAET
(YHKIIMIO BCAaChIBAHMS MUTATEIIbHBIX BEIIECTR).

K MHOrocnovHeIM 3MUTENNUSAM OTHOCAT MHOTI'OCIOWHBIM IUUIOCKMHM JMUTEININM,
BBICTWIAIOIIUM BHYTPEHHIOIO CTEHKY MOYEBOIO IMy3bIpd UM MOYETOYHUKA,
MHOT'OCJIOMHBIN UJIUHAPUIECKUN — B HOCOBOM 10J10CcTH (CcM. puc.100).

VY BbICHIMX IMO3BOHOYHBIX MHOT'OCJIOMHBIN INIOCKUHM DIIATEINN OKPHIBAET BCHO
MOBEPXHOCTh KOXKM (HA3BIBACTCS SIUIECPMHUCOM), CIU3UCTYI0 OOOJOYKY TMOJOCTH
pTa, NUIIEBOJAA, IPEDKEIYAKOB JKBAa4YHbBIX, MPEIIBEPUS HOCA, BIAraJIMIIE,
KOHEYHYIO 4acTh MIPSMOU KHILKH, POrOBHUILY IJa3a.

MHOTrOCIOMHBIA IIOCKAM BNUTEIHM KOXKH XOPOIIO IPEIOXPAHSET TEJO
KMBOTHOTO OT BO3JCWCTBHS PA3HBIX BPEIHBIX BHEUIHUX H Pa3JPAKAIOIINX
(pakTopoB. Oporosesuiue OMEPTBEBILNE DIIUTEIIUAIBHBIE KJIETKH,
COCPEIOTaYuBAsACh B ONPEACIIEHHBIX MECTaxX Tejla >KUBOTHOIO, IPEBPAILAIOTCS B
TaKue€ POTOBBIE OPTaHbl KaK POra, KOIbITA, KJIKOBBI Y ITUL U 1.

Kese3ucroie dIUTETNHA.
Bce xene3pl B OpraHu3Me KHUBOTHBIX HACTPOCHBI M3 AIUTEIUAIBHBIX KJIETOK.

Onn CUHTC3HUPYIOT U HAKAIVIMBAIOT B HUTOILIA3MC KaIlJIM UJIN I'PAHYJIbI PAa3JIUYHBIX
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OpraHUYeCKUX  BEHIECTB  (CEKPET), KOTOphle  MEPUOAUYECKH  MOTYT
3BAaKyUPOBATHCS 3a MPEIEIIbl KIETKH.

XKenespl ObIBalOT OJHOKJIETOUYHBIMU. OHU BBIIEIAIOT CIKU3b U BCTPEUAIOTCS B
MHOTOPSIIHOM OJHOCJIOMHOM PECHUTYATOM U OJHOCJIOMHOM KaéM4aTOM DIIUTEIHUU.
OOGBIYHO kKeJe3bl — 3TO MHOTOKJIETOUHbIE 00pa3oBanus. Eciu BeieNnsieMblil cekpeT
MHOTOKJIETOYHOM JKeJIe3bl BEIBOJUTCS U3 KIJIETOK MO CUCTEME TPYOUaThIX BHIBOJIHBIX
MPOTOKOB, TO TAKHUE JKEJIE3bl HA3bIBAIOT 3K30KPUHHBIMU. OHH BBIACISIOT CBOU
CEKpeT MO MPOTOKAM B KaKylO-TUOO TMOJIOCTh Tejla WM 3a Tpeiensl opranuzma. K
TaKUM JKeJIe3aM OTHOCSTCS MOJIOYHEIE, IIOTOBBIC, cajibHbIC. EClIM Keae3bl HE UMEIOT
BBIBOJHBIX IIPOTOKOB M BBIJIEJISEMbIA UMM CEKPET IOCTYMAET B KPOBSIHOE PYCIO
yepe3 CTEHKHM KalWJUISpOB, TO WX HA3bIBAIOT IHIAOKPUHHBIMU. K HHMM OTHOCSTCA
IIUTOBUHBIC, TUTIODU3, HATMOYCUHUKA U Jp. DK30KPUHHBIC KEJI€3bl MOCTPOCHBI
0oJjiee CIOXKHO, B HHUX BCErJa pa3juyaroT KOHIIEBBIE CEKPETUPYIOIIUE OT/EIIHI,
HaIlpuMep B MOJIOYHOM KeJie3€, 1 CUCTEMY BBIBOJHBIX TPYyOUaTHIX OT/EIIOB.

B cTpyKkTypHBIM COCTaB BCEX JKEJIE3 BXOMAT HE TOJBKO CEKPETUPYIOIIUE
SNUTENUAIbHBIC KJIIETKH, HO M COCJAMHHUTEJIbHAS TKaHb B BHJIC COCJAMHUTCIIHLHBIX
POCIIOEK, OOBEIUHSIONIUX U CBS3BIBAIONIMX BCE OJNUTEIHATbHBIC KICTKH B
YKEJIE3UCThIM opraH. [lo mpociolkaM NpoXOIsIT KPOBEHOCHBIE COCYbI, NMUTAOLINE
JKeJIe3y, U HEPBBI, PETYJIUPYIOIINE €€ )KU3HEICATEIbHOCTD.

COCHI/IHI/ITG.HI)HI)IC TKaHH.
COG,III/IHI/ITGJILHEUI TKaHb cocTaBisgeT Ooyiee 50% wMaccel Tenma. Pasnmyaror

KUJKYIO COCMHUTENbHYIO TKaHb, HapUMeEp KPOBb U JUMQY, YACTO BCTpEUAETCs
pBIXJIasi COeIMHUTEIbHAS TKaHb, (DOPMUPYIOIIAst OMTOPHBIE OCTOBBI M MPOCIONUKH JIJIst
OpraHoB.

K mimoTHOM coeuHUTETbHON TKAHU OTHOCSTCS COOCTBEHHO KOXa, CYXOKUIIHUA,
CBSI3KH, XpAIIM W TBEPAAS COEAUHUTENIbHAS TKaHb. B COEAMHUTENIBHON TKaHU
MEXKJIETOYHOE BEIIECTBO IpeodJialaeT B KOJIMYCCTBEHHOM OTHOIICHUM Hal
kietkamu. KieTkn oObrd4HO oTpocdaThie. MEXKICTOUHOE BEIIECTBO MPEICTABICHO
W3 KOJUIAar€HOBBIX M HJIACTUYECKHUX BOJOKOH, MPOCTPAHCTBO MEXAY KOTOPBIMHU
3aIl0JTHEHO OCHOBHBIM BEIIECTBOM, COJIEpIKAIeM O€JIKOBO-YTJIEBOIHBIC KOMILICKCHI.
KomnareHoBoe BOJOKHO TMpEACTaBIICT COOOM MydoK (GUOPHIUI, COCTOSAIIUX H3
nporouOpuiI, KOTOphle OO0pa30BaHBI MaKpPOMOJICKYJIAMH Oe€lKa KoJilareHa.
Monekyina kouiareHa — 3TO TPOMHAs NOJMIENTHAHASA LENOYKa JJIMHOW OKOJIO
280uM, mmameTrpoM Okoyio 1,5HM. B oTiiMume OT KOJUIAar€HOBBIX 3JIACTUYECKHUE
BOJIOKHA HE HMEIOT THUIIEBOM (HE IepeBapuBAIOTCS B JKEIyAKE YeJIOBEKa) H
XO3IMCTBEHHOM IIEHHOCTH M SABJISIOTCS OaTacTHBIM MaTepuasioM. OHM COCTOSIT U3
OCITKOBBIX HUTEH IIPO3JIaCTHHA.

Me3enxuma.
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Me3enxumMa — 3TO 3M6pI/IOHaJ'IBHa$I, HCXOAHasd COCOHMHUTCIIbHAA TKAaHb. Omna
ABJIACTCA pOHOHaanBHHHCﬁ BCEX BHAOB COGI[HHHTGJIBHOﬁ TKaHU B3pPOCJIOro
’)KUBOTHOTO. Me3eHXuMa COCTOUT M3 MEIKUX OTPOCYATBIX, PBIXJIO PACIIOJOKCHHBIX
KJICTOK, KOTOPLBIC, COIIpUKacasiCb CBOUMU OTPOCTKAMH, CO30at0T CI/IHTI/IHI/II\/'I.

Mexnay  KIeTKamMyd  PacloJIOKEHO  MONYKHUIAKOE  WIM  CTYAEHHUCTOE
MIPOMEKYTOUYHOE BEIIECTBO. YIUIOMIEHHBIE BBITSIHYTHIE KJIETKH, aacopOHpysch Ha
MOBEPXHOCTU ITOTOKOB MEXTKAHEBOM KHUJKOCTH, CO3HAIOT IIEPBBIM CIIOW BCEX
KPOBECHOCHBIX COCYIIOB, BIUIOTh IO BHYTPEHHEM CTEHKHU CepJlla M Ha3bIBAIOTCSA
YHJI0TEINAIbHBIMU.

Y B3pOCHBIX JKMBOTHBIX ME3EHXMMa HE OCTa€Tcs, OHa NpeBpallacTcsi B

PETUKYJISIPHYIO TKaHb, B CTYJACHHUCTOM IPOMEXKYTOYHOM BEIIECTBE KOTOPOM
MOSIBJISIFOTCSL PETUKYJIMHOBBIE BOJIOKHA.

PeruxynsipHass TkaHb 00pa3yeT OCTOB KPOBETBOPHBIX OPraHOB — KOCTHOTO
Mo3ra, cene3éHku U TuMdoy3noB. BecTpedaeTcss B CIM3UCTON 000JI0YKE KUIIICUHUKA,
MOYKax, MEUYECHHU U JPYTrUX OpraHax.

Poix;iasi coefMHUTEIbHAA TKAHbD.

Poixnasg coenvHUTENbHAS TKaHb MPOHU3BIBAET BCE TKAHU U OpPraHbl B BUJIE
npociioek W obojouek. B e€ cocraB BXOASAT KIETKM M TPOMEXYTOUHOE
MEXKIJIETOYHOE  BEUIECTBO, IMPEACTAaBICHHOE JBYMS THUIIAMH BOJIOKOH  —
KOJIJIAr€HOBBIMU U 3iactudeckumu (puc.108).

K KIETOYHBIM JJIEMEHTaM PBIXJOM COEIUHUTEIbHOW TKAHU OTHOCSATCS
¢bubGpoOIacThl, THCTHOLUTHI.

®ubpobdracTel — 3TO MHOTOOTPOCTYATHIE KJIETKH MPOU3ZBOJAAT BOJOKHHUCTOE
IPOMEKYTOYHOE BEUIECTBO MPOKOJUIAreH (MPEIIECTBEHHUK KOJIJIAreHa).

['MCTHOLUTHI — 3TO OTPOCTUYATHIE KIETKH SBIISIIOIIUECS aKTUBHBIMU (haroluTaMu.

KupoBasi TKaHb.

JKupoBas TKaHb — 3TO MNPOU3BOJHAS PBIXJIOW COECAWHUTEIBHON TKaHU H
oOpasyeTcsi 3a CUET CKOIUICEHHWS B PBIXJIOW COCIUHUTEIHHOW TKAHU JIUMOIMTOB.
Pasmep numonutoB moxker mocturath 150MkM. Y Oojiee yMUTaHHBIX >KHBOTHBIX
pa3Mep UX KpYIHEE, YEM Y MEHEE YIIUTaHHBIX.

XKupoBasi TkaHb OOpa3yeTcsi B ONpPENENEHHBIX MECTax Tella >KUBOTHOTO.
KupoBast TKaHb CIIMHBI Y CBUHEW COAEPKUT OCTATKU MOJKOXHOW MBIIIEYHON TKAHU
U HEPEIKO BOJIOCAHBIE JIYKOBULBI, M BOJIOCSHbIE CyYMKH. HapyxHblil croi
Ha3bIBAETCSl KOKHOM >KMPOBOW TKaHbIO, OH coAepxkut 88,4% xupa. Buyrpennuit
CJIOM Ha3bIBACTCS MOJKOXKHOM KUPOBOM TKaHbi0. OHa phIixjasg U coaepxkut 94,2%
xupa. JKupoBas TKaHb IMOYEK COCTOUT U3 JIMIOUUTOB, OKPYKAKOIINX MOYETOUHUKH.
IlepukopaoBas XuUpoBasg TKaHb y KPYIHOIO POraroro CKOTa COJAEPKUT MHOIO
KOJIJIAT€HOBBIX BOJIOKOH. JKMpOBasi TKaHb PACHOJIOKEHA U TOJ
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OprolHON. B HEKOTOpBIX ciydasgX B COEIMHUTEIBHBIX KIETKaxX >KUPOBOM
TKaHU Y CBHHEH OOHApYy>KMBAIOTCS MUTMEHTHBIE MSTHA KOPUYHEBOIO MM YEPHOTO
usera. Ilpum pacmame >XUPOB BBICBOOOXKAAETCS OOJBIIOE KOJUYECTBO BOJIBI,
BBIJIEISETCS SHEPTUSl.

IlurMeHTHAsT TKaHb — TMpPEACTAaBIsIET COOOM CKOIJIEHWE MEJAHOIMTOB U

MenaHodopoB.  MenaHouuTel  (MeIaHOONACThl)  CHUHTE3UPYIOT  MEJIaHUHBI
(ecTtecTBeHHBIE KpacKu), a MeJnaHO(Ophl, Kak (arouuTthl, 3arjaThIBAlOT 3EpHA
MUTMEHTA, BBIACISAEMbIE MeJaHoOMacTaMu. MHOro TUTMEHTHBIX KJIETOK B
COCYAMCTOM 000JI0UKE rja3a u paayKuHe.

Il10THBIE cOeTMHUTEIbHbIE TKAHH.

PaznuuaioT KOJJIar€eHOBYIO M DJIACTUYECKYIO IUIOTHBIE  O(GOpPMIICHHBIE
COoeIMHUTEbHbIC TKaHU. K HUM OTHOCSITCS CYXOXKHIIUSI, CBS3KH, (paciiuu u ap.

CyX0XWJIHsI TIPOYHO CBA3BIBAIOT MBIMIIEI cKesieTa. OHU MOCTPOSHBI U3 Pa3HbBIX
MyYKOB KOJIIA-T€HOBBIX BOJIOKOH, UIYIIUX B OJTHOM HAaIlpaBJICHUH, T.€.

ynopsiioueHHo (puc. 111) B CyXOXWIUSAX pa3inyarOT TpPU MOpsJKa
KOJUTar€HOBBIX BOJIOKOH. Ilyukum I mopsigka — 3TO KOJIJIar€HOBBIE BOJIOKHA,
OT/ACJNEHHBIE APYT OT JIpyra CyXOXHUJIbHBIMU KjeTKaMu. COBOKYMHOCTh My4YKOB [
nopsiika, oObeIUHEHHAS TOHKOW MPOCIONKON PBIXJIOW COSTWHUTEIBHOW TKaHH,
coctaBisier nyuku II mopsiaka. CoBokymHocTh myukoB II mopsimka cocTtaBisieT
nyuku Il mopsiaka. OHM OKpyXEHBI 3HAYUTEIBLHO OO0JI€e TOJCTOM MPOCIOUKOMN
coeMHUTENbHOM TKaHu (cM. puc.111) B mpocnoiikax mexnay nyukamu I wm III
NOPSIAKOB TPOXOIAT KPOBEHOCHBIE COCYAbl U HEPBHBIE BOJIOKHA, NUTAIOLIME U
VHHEPBUPYIOLINUE CYXOKHUIUS.

[InoTtHas odopmieHHas 3JacTHYEcKass COCIUHUTENIbHAs TKaHb B OCHOBHOM

COCTOUT M3 DJIACTUYECKUX BOJIOKOH M IMPOCIOEK PHIXJION COCTUHUTEIHHOW TKAHW,
coliepKallieil KoJUIareHOBble BOJIOKHA W (puOpoOnacTel. DnacTtuyeckas TKaHb
pacmoyio)keHa B OCHOBHOM B CBSI3Kax. DJacTUUYECKasl TKaHb MPE/ICTaBlIeHA TaKKe U
OOLIMPHBIMA MEMOpaHaMH, HAlpUMep, B CTEHKaxX KPYMHBIX apTepuil U IpYyrux
opraHax.

JlepMa  KOXHM  SIBJISIETCS.  TIPEACTABUTENIEM  IUIOTHOW  Heo(OopMIIeHHOU
COeMMHUTETbHON TKaHW. OHa TOXXE B OCHOBHOM COCTOUT W3 IUIOTHOM CETH
KOJUIATEHOBBIX BOJIOKOH PACIIONIOKEHHBIX pa3HOHAMpaBieHo. B sdyeiikax ceTu
PaCIOIOKEHBI MEJIKHE OCTPOBKH PHIXJION COCTUHUTEIBHONU TKAHU C KPOBEHOCHBIMU
coCyZamMu, TUTAIOIINMHU KOXY, U PEIKUMHU KUPOBBIMHU KIIETKAMH.

K nioTHBIM TKaHSIM OTHOCSTCS XpsIIEBas U KOXKHAsI TKAHU.
XpsueBass TKaHb. XpsIIEBAas TKaHb XapaKTEPU3YETCS IIOTHBIM OCHOBHBIM

MMPOMEKYTOUYHBIM BEIIECTBOM, B KOTOPOM PAacCHOJIATArOTCs IPyNIaMH U MOOJIMHOYKE
XpAILIEBbIE KIETKH 0€3 OTPOCTKOB (XOHAPOUUTHI). XpsAllleBas TKAaHb BBIOJHSIET
OMOPHYI0 (PYHKUIMIO W SIBISETCS OCHOBOM IS 3aKJaJKH CKeJeTa
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KUBOTHOTO. Y B3POCIBIX J>KMBOTHBIX XpSII BCTPEYAETCS HA CYCTaBHBIX
MOBEPXHOCTAX, KOHUMKAX PEOEp, B CTEHKAX Tpaxeu U OPOHXOB, YITHON PAaKOBUHE U
IPYTUX MecTaX. XpsSId COCTOST U3 OOJBIIOr0 KOJIMYECTBA MEKKIETOYHOTO
BELIECTBA M KJIETOYHBIX 3JeMEHTOB. (OCHOBHOE NPOMEKYTOUYHOE BELIECTBO
HECTOJIBKO IJIOTHO, YTO B HEr0 HE MPOPACTalOT COCYAbl U HEpBhL. [loaTOMY Xpsiu
MATAIOTCSL ¢ TIOBEPXHOCTHU Yepe3 MX HaaxpsauiHuiy nytém nuddysun Bemiects. [lo
CTPOCHHIO MPOMEKYTOUHOT'O BEIECTBA PA3IUYAIOT TPU BUA XPSIICH: THATMHOBBIH,
AIACTUYECKUM U BOJIOKHUCTHIN (puc.113).

KJIETKM HAJAXPANIHULBI XOHJAPOOJACTHl PAa3MHOXAKOTCS MNYyTEM MHUTO3a W,
OOBOJIHSISICh, TPEBPAIAIOTCS B  XOHJPOIMUTHI, yBEJIWYMBas OOIIyI0 Maccy
Pa3BUBAIOIIETOCS XPSAIIA UK 3AMOTHSS MECTa MOCJIE €r0 MOBPEKICHUS.

KocTHas TKaHb.

KocTHas TkaHb COCTaBIsIET OCHOBY CKeJieTa >KMBOTHOrO. OHa BBINOJHSIET

OMOPHYI0 (YHKIHIO, CHOCOOCTBYET COXPAHEHUI0 HOPMAJIBHOTO COJEPKAHUS
Kaneiusd U pochopa B KpoBU W APYrMX TKAHAX M OpPraHax >KUBOTHOTO. KocTHas
TKaHb BO3HUKAET U3 ME3CHXUMbI K COCTOMT M3 OTPOCTUYATHIX KIIETOK — OCTCOIIMTOB U
OOJIBIIOrO KOJMYECTBA MPOMEKYTOYHOTO BEIIECTBA — OCCEHMHA, MPOMUTAHHOTO
docdharom kanbius (10 85%), KOTOPBIA 1 TPUAAET TBEPIOCTH KOCTSIM.

B muHepanbHbIl cocTaB KOCTH BXOJAT kapOoHaT kamibius (10%), ximopun
Hatpus (3,2%), dochar maruus u propun xkansius (0,3%).

B nmpomecce crapeHHs KOJMYECTBO HEOPraHUYECKUX COJIEM B KOCTAX
YBEJIIMUMBAETCS, TO3TOMY KOCTH Y CTapbIX KUBOTHBIX CTAHOBATCA 0OJiee XPYyHMKUMHU
U JIeTYe MOJBEPTaloTCs MepeomMam.

[IpoMeskyTOUHOE BEHIECTBO KOCTH COCTOUT aMOpP(GHOTO W BOJOKHUCTOTO
0eJIKOBOTO BellecTBa. BOIOKHUCTOE BEIIECTBO COCTOMT M3 OCCEHMHOBBIX BOJIOKOH,
110 COCTaBY OYE€Hb OJIM3KHUX K KOJUIAreHOBBIM. Pa3nuyaror nBa THMma KOCTHOM TKaHMU:
rpyOOBOJIOKHUCTHIC u MJIaCTUHYATHIC WIH TOHKOBOJIOKHHUCTHIE. B
rpyOOBOJOKHUCTOM KOCTHOM TKaHM KOJUIAT€HOBBIE BOJIOKHA PAaCIONararoTcs
OecrnopsiI0YHO B BHJI€ BOMJIOKA, 2 B TOHKOBOJIOKHUCTON — YIOPSAIOYEHHO: B OJTHOMN
IUTACTHHKE B OJHOM HAIMpAaBIEHUH, a B PYrOd, COCETHEH — B MHOM HaIPaBIICHUU.
['pyOoBOTOKHUCTAsT KOCTHASI TKaHb Y B3POCHBIX KUBOTHBIX BCTPEUAETCS TOJIBKO B
OTIpeICIEHHBIX MeCTaX (B YEPEMHBIX IIBaX, B MECTAX MPHUKPETUICHUS CYXOXKUIHH K
KocTsiM). Bce ocTanbHbIE TPYyOOBOJOKHUCTBIE KOCTH 3apOABIIIEH Yy B3POCIBIX
KUBOTHBIX 3aMCHSIOTCS HA TUTACTHHYATHIC.

[InacTuHYATBIE KOCTH COCTOSIT M3 YHOPSIOYCHHO PACTOJIOKEHHBIX KOCTHBIX
macTHHOK. KOCTHBIE KIIETKHM pacroiararoTcsl B MPOMEKYTOYHOM BEIIECTBE KOCTH
KaK MEXIy TUTACTUHKAMU, TaK U BHYTPH HHUX.
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B kaxx10i1 KOCTH pa3nvyar0T KOMIIAKTHOE BELIECTBO U ryouaroe. KomnakTtHoe
BELIECTBO PACIOJIOKEHO CHAPY’KM U COCTOUT M3 CIPECCOBAHHBIX MEXKIY COOOH
JINACTUH U XOPOIIO Pa3BUTO B CTEHKaX TPyOUYaThIX KOCTEH.

['yOuaroe BemEeCTBO KOCTH COCTOMT K3 MHOMKECTBA KOCTHBIX IUIACTHUH,
PacnoIOKEHHBIX B CTPOTOM COOTBETCTBHHM C 3aKOHAMU MEXAHHMKH. JTO CO3JaET
00JIErY€HHOCTh U OOECIEeYMBAET 3TOM YacTU KOCTU OONbIIOE COMPOTHUBICHHE Ha
paznoMm. B sueiikax Mexay mnepekiafuHaMH Try04yaToro BEIIECTBA HAXOAUTCS
KPAaCHBIN KOCTHBI MO3T U KPOBEHOCHBIE COCYBI.

['yOuaToe BemecTBO HaxoauTcs B J3nudu3ax TpyOUyaThIX KOCTEH U BO
BHYTPEHHUX KOCTSIX MJIOCKHX KOCTEH.
KomnaktHoe BemiectBo auaduza TpyOUaTO KOCTU COCTOUT U3 TPEX CIOEB:

HapYy’>KHOT'O U BHYTPEHHETO CIOEB OOIIUX TeHEPAIbHBIX KOCTHBIX IUIACTHHOK H
cpeaHero octeoHHoro cios (puc.114). HapyxHblil ciioit o0IUX MIACTUH OKPYXKaeT
BCIO TTIOBEPXHOCTh KOCTH. B HEKOTOPBIX MecTax MPOXOIAT MPSIMbIE TTPOOOIArOIINE
KaHaJIbl, TI0 KOTOPHIM B KOCTh W3 HAJKOCTHHUIIBI, OKPYXKAIOIIEH KOCTb, BXOJST
KPOBEHOCHBIE cOCynbl. OHU UIYT paaualibHO U MPOXOIAT B CPEIHUM OCTEOHHBIN
CJIOM.

BayTtpenHuit cioif oOHMX TUIACTHH TaKXXE COCTOUT W3 KOHIIGHTPUUYECKHU
PACIIONIOKEHHBIX KOCTHBIX IUIACTUH, HO 3HAYUTENIBHO TOHBUIE, YEM CpPEeAHUMN
ocTeOoHHbIH cnoil. Camasi BHYTPEHHSII CTEHKAa JTOTO CJOSI HEMOCPEICTBEHHO
OKPY’KaeT KOCTHYIO MOJOCTh, B KOTOPOU MOMEIIAETCS KOCTHBIA MO3T.

Urak, cTrenka cBexxel TpyOUaTOM KOCTH COCTOUT U3 HAJKOCTHUIIBI, HAPYKHOTO
ciosi OoOUUX TUIACTHH, OCTEOHHOTO M BHYTPEHHEro CJIOEB OOIIMX IJIACTHH.
KocTHbII MO3T pacmolioKeH B EHTPAITbHON KOCTHOMO3IOBOM ITOJIOCTH.

Kocth B3poCiIOro »KMBOTHOTO B pPa3HBIX CBOMX YYacTKax ITOCTOSIHHO
nepecTpanmBaeTcsl Mo Bcel ToimmHe. Yem cTapiie KOCTh, TeM OoJibllie B HEH
OTJIO)KEHO MHUHEpAJbHBIX COJIEH. MeXay KOCTHBIMHU IUJACTUHAMHM BCEX CHCTEM
3QJIeTal0T yIJIMHEHHbBIE (B BUE MHOTOHOXEK) KOCTHBIE KJIETKH WJIM OCTEOLUTHI. ITO
KUBBIE KIIETKH, HO, HAXOJSICh B 3aMYPOBAaHHOM BHUJIE, OHH JECIHUTHCS HE MOTYT.

MbpliieyHasi TKAHb.

MpllieyHass TKaHb B JKMBOM OPraHU3ME BBINIOJHSAET TOJBKO JBUTATEIIHLHYIO
(YHKITUIO ¥ COCTABIICT Yy KPYITHOTO poratoro ckora cBeime50%. OHa ObIBacT ABYX
BHJIOB: TJIaJIKas U MOIEpPEeYHOIoiocaras (McuepueHHas).

I'magkas MpllieuyHasi TKaHb Pa3BUBACTCS U3 ME3EHXHMBI, T.€.

UMEET COCIMHUTEIHLHOTKAHHOE MPOMCXOXKICHUE. ['Nankas MblliedHas TKaHb
COCTOUT B OCHOBHOM M3 MEJKHX BEPETCHOBHAHBIX KJIETOK JUIMHOW OT 15 10
200mkM, aumamerpom oT 2 g0 20mkm (puc.l15). sanpo oBanbHOE WU
MaJOYKOBUIHOE, PACIOJIONKEHO MPUMEPHO IMOcepeauHe KIeTKu. B muTormnasme
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KJIETKH MMEETCS MHOXECTBO TOHKUX OCJIKOBBIX HUTEH, Ha3bIBAEMbIX
MuodpuiamenTamu. OuaMeHTbl NpPeACTaBICHbl TPEX BHUJIOB: aKTHHOBBIE (TOHKHE)
TOJILIMHON 7HM, MHUO3UMHOBBIE (TOJCTBIE) TONIIMHOM 17HM W NPOMEXYTOUHBIE
TouHON 10HM. AKTUHOBBIE U MUO3MHOBBIE YKOPAUMUBAIOT KJIETKY, 00yCiIaBiIuBas
e€ cokpaueHue. IIpomexyTounsle pacnosnararorcs IydkaMU U IPU YKOPOYEHUHU
KJIETKU MPENSTCTBYIOT €€ N30BITOYHOMY PACUIUPEHHUIO.

I'magkoMplllIeYHbIE KJIETKHM C IOMOLIBIO IIPOCIOECK COEAWHUTEIBHOU TKaHU

coOpaHbl B MOUIHbIE MmIacThl (puc.115,0) ¢ rycToil ceTbio KPOBEHOCHBIX COCY/IOB U
HEPBOB.

['mankast MplieyHas TKaHb UMEET Psii 0COOEHHOCTEN: oOHA 00JagaeT OOoJbIION
cujioi (mepeaBuras B KMIICUHUKE 3HAYUTEIbHBIE MAaCcChl MUIIM), 00JagaeT ciaboit
YTOMJIIEMOCTBIO, MEIJICHHBIM COKpAIlleHHEeM M MEJJIUTEIBbHOCThIO JBUXKEHUN (B
CTEHKE KHIIICYHUKA TJIaJikas MYyCKyjlaTypa cokpamaercs 12 pa3 B 1 MuH, a B
cesne3éHKe — TOJIbKO 1 pa3), a Takke OHA HE MOIUYHUHSAETCS BOJIC JKUBOTHOTO.

[Tonepeunononocarass MpllliedyHasi TKaHb — OCHOBa Msca. E& koamdecTBO
U3MEHseTCSI 00paTHO MPOMOPLHMOHAIIBHO COJIEPKAHUIO B TYIIE >XUPOBOW TKaHW,
KOTOPOE 3aBUCHUT OT BO3pPACTa, MOPOJIbl U KOPMJICHHS.

[Tonepeunonosiocaras MplllieyHass TKaHb HauOOJIee MUTATEIIbHA U yCBaeMas U3
BCeX TKaHeW. B 3aBucuMocTH OT TPUEMOB TEXHOJIOTHYECKOM 0OpabOTKH OHa
criocoOHa MproOpeTaTh HOBBIE OPTraHOJICITUYECKUE CBONCTBA.

CkeneTHass MbIllIeuyHass TKaHb. [lomepeyHomnosiocaTble MBIINICYHBIE BOJIOKHA
UMEIOT BHJI TOHKUX JJIMHHBIX ITWJIMHIPOB C TYNMBIMU WM CJErKa 3a0CTPEHHBIMU
KOHIIaMU. J[JIMHA BOJIOKOH OT HECKOJIBKUX MHWJUIUMETPOB a0 13-15 cMm, auameTtp 10-
150 MkMm. OtaenbHble COBOKYMHOCTH WM NMYYKH TaKUX BOJOKOH COCTAaBIISIOT
OTJIeJIbHBIE MBI YOOWHOTO CKOTa. B HUX BOJOKHA pacIojoKeHBI MPOJAOJBHO B
OJIHOM HaIpaBJICHUHU.

B kaxxnpom morepeyHonosiocaToM MBIIIIEYHOM BOJIOKHE Pa3IMYaloT HapyKHYIO
000JI0YKy — CcapKoJIeMMy, IHUTOIUIa3My WJIH CapKOIIa3My, MHOTOYHCIICHHBIE
OBAJIbHBIE Si/Ipa ¥ OETKOBbIC TOHYAMIINE HUTH (MUODUOPUILITBI).

dopma sACp MBIIICUYHBIX BOJIOKOH ONPEACIASTCS CTEIECHBIO COKPAIICHUS
MBIIIICYHOTO BOJIOKHA. ECiIM BOJOKHA HaXomATCs B pacciabICHHOM COCTOSTHUH, TO
saipa UMEIOT OBAJbHYIO WM IMaJIOYKOBUIHYIO (OpMy, €Clid pe3KO COKpaIleHbl —
OKpyTayio popmy.

Capkorurazma pacrojiaraeTcss B MBIIICYHOM BOJIOKHE TOJI CapKOJIEMMOH U B
rryoune mexay ¢ubOpuwutamu. OHa COMEPKUT MHUTOXOHIPHH, IIACTHHYATHIN
KOMIUIEKC, PpHUOOCOMBI, ITUTOIUIA3MATHYECKYIO CEeTh, a TakKXe pacTBOPUMBII
MMATMEHTHBINA 0EJTIOK — MHOTJI0O0HMH, CTIOCOOHBIN CBS3bIBATH KUCIOPOJ U OTIAABaTh €T0
10 Mepe HEOOXOIUMOCTH.
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Oo6miee konmmuecTBO MHOMDHUOPUILT B Pa3HBIX MBIIMICYHBIX BOJIOKHAX PA3IMYHO
(puc.118).

Bonokna ¢ 605b1IUM KOTUYECTBOM MHOPUOPHUILT 00J1a1at0T OOJIBIION CUIION 1
BMECTE C Te€M OBICTPO YTOMIISIOTCS, TaK Kak B HUX Majo XHJIKOW CapKOIIa3MBbl,
MOCTABJISIONICH JHEPreTHYEeCKHEe PEeCcypchl Ui  COKPATUTENBHBIX — PEaKIHid
Muopubpuwil. BonokHa ¢ 00ibIIKUM YUCIOM MUOGUOPUILIT COCTABIIAIOT O€0e MsICO,
TaK KaKk CcaMH BOJIOKHA H3-32 Majoro COJAEpKaHHUA CapKOIUIa3Mbl, HMMEIOIIEH
KpaCHOBATBIM MUTMEHT MUOTJIOOMH, KaXKyTcsi OenoBaTtbiMu. BosliokHa, copepraniue
MeHbIIIe MUO(DUOPUILI, HO OOJBIIE CapKOTIa3Mbl, UMEIOT KPaCHOBAaTYIO OKpacKy. B
TaKUX MBIIICUYHBIX BOJIOKHAX MUO(PUOPUILTBEI COOpaHbI B OTIEIbHBIC MYyYKH, CPEIH
KOTOPBIX PACIOJI0XKEHBI TOJCTHIE MPOCIOWKH capKoria3Mbl. KpacHble MbIlIeUHbIE
BOJIOKHA C OOJBIIMM KOJMYECTBOM CAapKOIUIa3Mbl U MHUTOXOHIPHH yTOMIISIOTCS
MEHbIIe, YeM OeJble, HO 3aTO 00J1a/1at0T U MEHBIIIEH CHIION.

CepneyHasi MbIIIIeYHAS TKAHbD.

CeppmeuHasi MBIIIIA — 3TO TIONMEPEYHOIONIOCATasi MBIIIEYHas] TKaHb, KOTOpas

OecrpecTaHHO paboOTacT B TEYCHHME BCEH YKU3HU JKMBOTHOTO. MBIIIEYHBIC BOJIOKHA
cepaiia aHaCTOMO3UPYIOT MEXAY cOOOH, MMEIOT KIETOUHYIO CTPYKTypy. Kaxkmas
MBIIIICYHAsT KJIETKAa HMMEET CapKOJIeMMY, CapKoOILIa3My, OOTaTyi0 TJIMKOTCHOM, |
CPaBHUTEIBHO Mano MUOPUOpWII. Sfapa pacmoioXeHsl B ILEHTPE BOJOKHA, a
MUOPUOPUIUIBL — O Tepudepuu, MO aHACTOMO3aM OHHM MEPEXOAST M3 OIHOTO
BOJIOKHA B JIPYTOE.

[lonepeuHas MCYEPUEHHOCTH B CEPJICYHON MBIIIIE BBISBISETCS cladee, 4eM B
ckeneTHoi. Pabora cepiedyHOM MBIIIIBI HE TMOAYMHSAETCS BOJIE >KUBOTHOTO.
CepaedHasi MbIIIIIA, UMes CUMIUIACTUYECKYIO CTPYKTYPY U TECHYIO B3aMMOCBSI3b
MEXIy BOJOKHAMHU, O0JamaeT OOJBIIONW CHJIOH, MOIIHBIM 3allacoM JHEpPTHUH.
[TorpebHOCTE B HHEpPrHM oOOECIeUYrBaET OOJIBIIOE KOJUYECTBO MHUTOXOHIPHUN B
CapKoIUIa3Me MBIIIEYHON KIETKH.

[lo nnuHE MBIMIEYHBIX BOJIOKOH CEp/lla BBISIBISIIOTCS BCTABOYHBIC IMOJIOCKH
niu aucku. OHU OBIBAIOT MpsAMbIe U cTyneH4aTsie (puc.122). OHu nmpeAcTaBiIsiOT
co00¥ TpaHUIBl COCEAHUX KIETOK. MUoGUOPUILIBI MPUKPETUIAIOTCS K BCTABOYHBIM
JUCKaM, HO HE TIPOXOST Yepe3 HUX.

OCOOEHHOCTBIO CTPOCHHS CEpPJICYHOM MBIIIIBI SABISETCS TO, YTO YacTh
MBIIIIEYHBIX BOJIOKOH, UMEs HEMOCPE/ICTBEHHYIO CBSI3b C OOBIYHBIMU BOJIOKHAMH
Cep/ilia, 3HAYUTEIHLHO OTJIMYACTCSA MO CBOEMY CTPOCHHWIO. B COBOKYITHOCTH Takue
ATUMMYECKUE MBIIICYHBIE BOJIOKHA 00Pa3yIOT CUCTEMY, TPOBOJISIIYIO pa3IpaKeHUS.
Orta cucTeMa pPAcmojoKeHa Ha TPaHWIE MEXKIY JHIOKApAOM W MHOKapjaoMm. B
ATUMUYECKUX  TPOBOJSIIMX  MBIIICYHBIX  BOJOKHAX OTPOMHOE  KOJUYECTBO
CapKoIIa3Mbl M Majoe KOJHMYECTBO My4KOB MUOGUOpmI. Y
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KUBOTHBIX C PEAKUM IYJbCOM (KOPOBBI, OBLbI) aTUIMUYECKUE BOJOKHA OYEHb
TOJICTBIE, UX HA3bIBAIOT BoJIOKHaMU [lypkuHbe.

Bo30yxneHne K JBMKEHUIO CEpACYHAs] MBIIINA [OJIy4aeT OT BOJOKOH
MPOBOJSLIEH CUCTEMBI, a HE OT HEpPBOB. Y SMOPHOHOB CepAlle HAYMHAET
ABTOMAaTHUYECKH U PUTMHUYHO COKPAIIATHCA 10 BPACTaHUS B HETO HEPBHBIX BOJIOKOH.

3. Tema: [lonsatue o yacTsx Tesa )KUBOTHOr0. CTPYKTYpa OpraHusma.

Cucrema opraHoB NpPOHU3BOJIBHOTO JIBUKECHUS COCTOUT M3 CKEJIETa W MBIIIII.
Ona o0yclaBiMBaeT BHEIIHIOW (OpPMY >KHUBOTHOTO (IKCTEpbep); OOeCreunBaeT
pa3uYHbIE ABMIKEHUS TeJla XUBOTHOIO, €r0 pPaBHOBECHE, IO3Yy, Y4YacTBYET B
0OMEHHBIX TMPOIECCax OpraHu3Ma.

Ckener mpejacTaBiasieT CcOOOM  MOJABIXXKHYK)  CHUCTEMY  3aKOHOMEPHO
COCIMHEHHBIX JIPyr C JIPYrOM B ONPEACIEHHOM MOPSAKE KOCTEW MOCPEICTBOM
cpamieHuit uinu cycraBoB. CkeneT mojpasfessieTcsi Ha 0CeBOM U nepudepuueckui,
T. €. CKelleT KoHe4yHocTed. (OCeBOM COCTOMT U3 CKeJieTa TOJIOBBI (uUepemna) U
NO3BOHOYHOTO cTOoJIOA. [l0o3BOHOUHBIN CTONO BKJIIOYAET MIEHHBIN, TPYIHOM,
MOSCHUYHBIM, KPECTLUOBBIM W XBOCTOBOW OTHENbl. B 0cCeBOM CKenere Bcex
KUBOTHBIX UMEIOTCS 00IIMe 3aKOHOMEPHOCTU CTPOCHUS: OJJHOOCHOCTh, AaHTUMEPHS
U MeTaMepus.

OIHOOCHOCTh XapakTEepU3yeTCsl TEM, 4YTO BCE OTAEIbl OCEBOI'0 CKeJeTa
pacnonararoTcss Ha OJHOW OCH, B PE3yJbTare 4Yero B TEJ€ JKUBOTHOTO MOXKHO
YCTAaHOBUTH JIBa HAIIpaBJIEHUs: B CTOPOHY TOJIOBBI - KpaHUajdbHOE (cranium -
gyepen), B CTOPOHY XBOCTa - KayaaibHOe (cauda - XBOCT).

AHTUMEpUS BbIpaXaeTcsi B TOM, YTO CKEJET, KaK U TeJIO >KUBOTHOT'O, MOXKET
OBITH pa3/ieJICH OJIHOM CpeHEel CaruTTaIbHOHN IJIOCKOCTHIO Ha JBE CUMMETPUYHBIC
MOJIOBUHBI - aHTUMEpHI (anti -IPOTHB, MeEros - 4YacTh). biarogaps aHTUMepuu
pa3IryaroT JBa HAIIPABJIEHHS B TEJIE JKUBOTHOTO: B CTOPOHY CPEJHEN CarUTTAIBHOU
IJDIOCKOCTH — MEIMAJIbHOE W BIIPABO, BJIEBO - JIATEPAJIbHOE, W €UIE B CTOPOHY
CIIUHBI - JopcalibHoe (dorsurm - cHMHA), B CTOPOHY >KMBOTA — BEHTPAJIBHOE
(ventrum - 5kuBOT).

Meramepusi unM cerMeHTauus AT BO3MOXKHOCTH JEIUTh CKEIET U TENO
KMBOTHOTO CETMEHTAJIBHBIMU IJIOCKOCTSIMU HAa CETMEHTHI U METAMEPBL.

CTpoeHne KOCTH KaK OpraHa.

Koctu moctpoeHsl W3 KOCTHOW TKaHU U CBEPXY HOKPBITHI HAJKOCTHHIEW. B
KOCTH Pa3IMYar0T KOMIIAKTHOE KOCTHOE BEIIECTBO U I'yO0UaTOE€ KOCTHOE BEIIECTBO.
KoMmakTHOE BemEeCTBO HMMEET IIIaCTUHYATOe CTpoeHue. Paznmuaror obmme
HApYXHBIE IJIACTHHBI; CUCTEMBbI IABEPCOBBIX IUIACTHUH, WA OCTEOHBI; BCTABOYHBIC
IJIACTHHBI, PACHOJIOKEHHBIE MEXAY OCTEOHAMM M 10 HAJKOCTHHUIIEH, TAe
00pa3yroT HAPYKHBIA CIIOM KOMITAKTHOT'O BEIECTBA.
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['yOuaroe KOCTHOE BEHIECTBO HAXOAMTCS TMOJ KOMIIAKTHBIM BEIIECTBOM B
YTOJIIEHHBIX KOHILIAX TPyO4yaThIX KOCTEH, BO BCEX KOPOTKUX KOCTSX, BHYTpHU
JUIMHHBIX HW30THYTBIX KOCTAX. ['yOuaToe KOCTHOE BEIIECTBO HMMEET MOPHUCTYIO
CTPYKTYpY 3a CUET MEPEKIaaNH, PaclOIararlnuXcs 0 CUIOBBIM JIMHUAM CKaTU U
pacTsuKeHUsl. OTH TNepeKiIaJuHbl 00pa3yloTcs B MPOLECCE pOCTa U3 OCTATKOB
OCTEOHOB, BCTABOYHBIX W JPYruX IUIACTMHOK. brarogaps rydouatomMy CTPOEHHUIO
MTOBBIIAETCS MPOYHOCTh, YNPYTOCTh, YBEIMYHMBAETCA MOBEPXHOCTH KOCTEH IMpHU
MUHUMaJBHON MX Macce. Mexay mNepekiaauHamMu T'yOuaToil KOCTH HaXOJHUTCS
KPaCHbIM KOCTHBIA MO3T U MHOTOUYHCJIEHHBIE KPOBEHOCHBIE COCY/IBI.

Kaxnas KOCTb CHAapyX W OKpY’KE€Ha HAJKOCTHHUIIEH, B KOTOPOM MPOXOIAUT
MHOI'O KPOBEHOCHBIX COCYAOB, NMPOHUKAIOIIMX YEpe3 CIEHHAIbHBbIE KaHAIbLAa B
CUCTEMY TaBEpCOBBIX KaHAJIOB, o0ecreuyuBas NOUTaHWe KocTu. HankoctHuia
COCTOMT M3 JABYX CJIO€B IUIOTHOW COEIUHUTENIbHOM TKaHU. B HapyxHOM ciioe
pacronaratoTcs TOJICTBIE MYYKH KOJIJIAN€HOBBIX BOJIOKOH, BO BHYTPEHHEM CIJIOE -
Oonee TOHKHE, MMEIOTCS U DJIACTUYECKHE BOJIOKHA. [lOBEpXHOCTHBIN ClOU
HAJKOCTHHIIBI OCOOEHHO TOJICTHIM B MeCTaxX MPHUKPETUICHHS] CYXOXWJIHM U CBS30K,
TaK KaK My4YKH KOJUIAr€HOBBIX BOJIOKOH IPOHUKAIOT B TOJIY KOCTH.

I'myGokuii cioii oOuIbHO CHAOXKEH KieTkamMu — ocTeoOnactamu. [Ipu pocre
KOCTH OHHM YHEPTUYHO PA3MHOKAIOTCS, BbIPAOATHIBAIOT MEXKKJIECTOUYHOE BEIECTBO
KOCTHOM TKaHW M OJHA 3a JPYrod NpeBpallaloTCs B HACTOSLIME KOCTHBIE KIETKU
BHOBb C()OPMHMPOBAHHBIX KOCTHBIX IIIAaCTOB. Tak pacTeT KOCTb B TOJIIUHY
cHapyxu. B cdopmupoBaBmieMcs opraHuzMe ocTeo0JacThl COXpPaHSAIOTCS B
HAJKOCTHHUIIE HE CIUIOLIHBIM CIIOEM, & YYaCTKaMHU M y4acTBYIOT B BOCCTAHOBJICHUU
IIOBPEXKICHHBIX YYaCTKOB KOCTH.

[Io ¢opme m GyHKIMM KOCTH IENATCS HAa JJIMHHBIE TpyOuaTble, JJIMHHBIE
U30THYTBIC, KOPOTKME CUMMETPUYHBIE, KOPOTKHUE aCCUMETPUYHBIE, IUNIACTUHYATHIE.

JUinHHBIE TpyOuyaTble KOCTHU BBINOJHAIOT (DYHKLUHIO PHIYArOB JBHXKEHUS U
OTOpbl W COCTaBIAIOT CKEJIET KOHEUHOCTeW. B 1iuuHHON TpyOuaTtoii KOCTH
pa3nuyarT Telo — Auadu3 ¢ KOCTHOMO3IOBBIM YYaCTKOM U JIBa YTOJIIEHHBIX
KOHIIa: MPOKCUMAJIPHBIA (BEPXHUN) M AUCTANBHBIN (HWXKHUM) — »nudusbl. Ha
HEKOTOPBIX KOCTSAX BCTPEYAIOTCS] KOCTHBIE OTPOCTKU - ano(u3bl.

JITMHHBIE M30THYTHIE KOCTH — pedpa - GopMupyroT OOKOBBIE CTEHKH TPYIHON
KJIETKH, TpujaBas e QopMy, W 3alIMINAIOT OpraHbl TpyAHOW mosocTH. Pebpa
BBIMOJNHSIOT (YHKLUMIO PHIYAroB JBUXKEHHUS [UISI MBI TPYAHBIX CTEHOK,
o0ecrnieurBas MMPOLECC BAOXa U BbIIOXA.

KopoTkue cumMMeTpu4yHbIE KOCTH — TIO3BOHKM —  O0€CIEYUBAIOT
MOJIBM>KHOCTH IMMO3BOHOYHOT'O CTOJ104,
KopoTkue accuMeTpuyHble KOCTH — TMpaBble U JIEBbIE KOCTH 3amsiCThs,

3aIlTIOCHBI, KOJICHHBIC YaIlKU — 001a71al0T peCCOpPHOM (DYHKIIHUEH.

[InacTuHYaThIE KOCTH - KOCTHM uepemna, JomaTka, Ta30BbI€ KOCTH - SBJISIOTCS
OTMOPOM JJIsi OPraHOB, PACIOJOKEHHBIX B HHUX, YBEJIUYHUBAIOT TOBEPXHOCTH JIJIA
MPUKPETIIICHUS MBIIIIII.
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[TneBMaTHueckue KOCTH B JIOOHOM, YENIOCTHOW M JPYTUX KOCTSIX HMEIOT
KOCTHBI€ MOJIOCTH, 3aMI0JHEHHBIE BO31YXOM. DTH KOCTH 00JIETYatOT Maccy Teja.

CBoliCTBa KOCTEN 3aBUCAT OT UX CTPOEHHUS, XUMUYECKOTO COCTaBa U MECTA UX
pacronokeHus B ckenere. CBexue KOCTH COAEPKAT B cpeaHeM Boabl 10 50%, xupa
1o 15, opranndeckoro BeniecTBa (occernHa) 10 13, MUHepaIbHBIX BemecTB 10 22% :
B ToM umucie ¢ochopHokucioil uzBectu 1o 85%, yriaekucioi uzBectd 10 9,
¢Topuctoil u3Bectn a0 3, xenesa a0 0.6, xmopa no 0.2%. Koctu obGnanator
OOJBIION MPOYHOCTHIO HA CXKaTHE, Ha pa3pbiB U u3oM. [Ipounocts 1 cm3 kocTH Ha
cxatue cocrtaBisier 1400 kr, Ha paspbiB — 1055 Kr W 3aBUCHUT OT BHJA, IOJIA,
BO3pacTa >KMBOTHOr0, Tomorpaguu KOCTH B CKeJleTe, YCIOBUW COJEp)KaHUA U
KOPMJICHHUSL.

KpacHblii KOCTHBINH MO3T - OPraH KPOBETBOPEHMUS.

KpacHblil KOCTHBIN MO3T 3aMOJIHSIET KPOBETBOPHOU TKAaHbIO SUYEHKHU r'y0yaToro
BEILECTBA KOCTEW, UX KOCTHOMO3IOBBIE IMOJOCTH M KPYIIHBIE TaBEPCOBBI KaHAJbI.
KocTHbIiI MO3r mosiBiisieTcss B ME3€HXMME Ha TPETbEM MeEcslle BHYTPUYTPOOHOTO
pa3BUTHSL.

OH HauMHaeT (YHKIMOHUPOBATH YK€ B CaMOM pPaHHEM BO3pacTe, B HEM
HEIPEPBIBHO CO3PEBAIOT KPACHBIE KPOBSIHBIE KJIETKH W BBIACIAIOTCS B BEHYJIBL.
Kpome TOro, KOCTHBIII MO3r BOCHPOM3BOIUT Oeible 3epHUCTbIE (OPMBI KIETOK
KpoBu. C BO3pacTOM OH NEPEPOKIAAETCA U 3aMEIIAETCS JKEITHIM KOCTHBIM MO3TOM,
KOTOPBIN 3amOJHsET KOCTHOMO3IOBYIO IOJIOCTh TPYOUaThIX KOCTEH M 4YacTH S4YEeK
ryouaToro KOCTHOTO BeEIlleCTBAa. B KelToM KOCTHOM MoO3re A0 KOHIa >KU3HHM B
TpyOuUaThIX KOCTAX OCTAlOTCS OCTPOBKH KpoBeoOpasyromux KieTok. KpacHblit
KOCTHBIM MO3I' cOXpaHseT (DYHKLHIO KpOBETBOPEHHUS Ha BCIO JKM3Hb B IJIOCKUX U
KOPOTKMX KOCTSIX TYJIOBHMINA (ITIO3BOHKHM, TIpYJAMHA, YEpEIHble KOCTH W JIUIIb
ordyacTh B onu¢uszax TpyOwarbix KocTeil). Bo3HMKas B KOCTHOM MO3TY,
HEMOCPEICTBEHHO BO3JIE €r0 KaMuUIIpOB, POPMEHHBIE JIEMEHTHI IPOHUKAIOT Yepe3
UX CTEHKHM U CTEHKU B BeHYJbl. OOBEM KOCTHOTO MoO3ra MpHOIU3UTENBHO PAaBEH
00BbEMY TTCUCHHU.

Tumel coequHeHns KOCTEN.

Pasznuuaror nBa THma COENMHEHUS KOCTEH: IIOABMKHOE — CYCTaBbl U
HEIOJBUKHOE — CpalllCHUE.

CpanieHue npu MNOMOIIM IUIOTHOM COEOUHUTENBHOW TKAaHU - CHHJIECMO3,
BCTpeyaeTcsi B BHJE CBA30K, MeMOpaH, mBoB. CBs3ka oOpa3oBaHa IydKamMu
KOJUIAr€HOBBIX BOJIOKOH, COEIMHEHHBIX PBIXJION COEINHUTEIBHON TKaHbIO.

CBsI3KM pacnoJylararoTcs Ha IOBEPXHOCTH JBYX PAJIOM JIEXKAIIMX KOCTEH.
MeMOpaHa COCTOUT W3 KOJUIAr€HOBBIX BOJIOKOH, OOpa3yIOIIMX TOHKHE IUIACTUHBI
Mex)y KocTsAMH. [1IoB coequuseT miacTuHYaThe KOCTH Yepena.

CyctaB wiM JUapTpO3 - MPEPHIBUCTOE TOJABMKHOE COCIMHEHHUE KOCTEH,
MMEIOIMX CYCTaBHbIE NOBEPXHOCTH, MOKPBITHIE THAIMHOBBIM XpsiioM. Mexny
ITOBEPXHOCTSIMHA UMEETCS IEJIEBUIHOE ITPOCTPAHCTBO, 3aII0JIHEHHOE CHHOBUAJILHOMN
KUJIKOCTBIO, CXOAHOW C IU1a3Moil KpoBu. (OHa cmas3bIBaeT
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CyCTaBHbIE TTOBEPXHOCTH KOCTEH, yMEHbIasi TPEHUE MEXKAY HUMH, SIBISETCA
MUATATEIbHOW CpeJoN [Jii CyCTaBHOIO Xpsillla, Y4aCTBYeT B OOMEHE BEIIECTB
cycraBa. llomocTh cycraBa OKpyK€Ha KamcCyJoi, KOTopas TIe€pMETHYHO €€
3aKpBIBAET.

Kancyna cycraBa cocTOUT U3 JBYX CIIOE€B: HapyXHOro QuOpo3Horo u
BHYTPEHHETO CUHOBUAJILHOT'O, KOTOPBIN U BBIJCISET B MOJOCTh CyCTaBa KUIKOCTh

— cuHOBHIO. DUOPO3HBIA CIIOH SIBISETCS MPOJIODKEHUEM HAJAKOCTHHUIIBI
MEepEXOaslie ¢ ONHOW KOCTH Ha JPYIylH, COEOUHSA, WX APYr ¢ Apyrom. B
pesyabpTate yTommieHus (uOpo3HOro ciosi o0pas3yroTcs 100aBOYHBIE CBSI3KU
CycTaBa.

XapakTep NBWXKEHUS B KaXJIOM CyCTaBe ompenenser (GopMy CyCTaBHBIX
noBepxHocTel koctei. CycTaBbl I€NATCS HA OJJHOOCHBIC, IBYOCHBIE, MHOTOOCHBIC U
Tyrue. B OJHOOCHBIX CycCTaBax JBWIKCHHE IPOUCXOIUT BOKPYI OJIHOW OCHU
(crubanmne u pasrubaHue), B JBYOCHBIX - IO JBYM OCSM, B MHOTOOCHBIX - IO
MHOTHM OCsIM (TUIEUEBOM, Ta300€IpEHHBIN CYCTaBbl), B TYTUX CyCTaBaX JBUKECHUE
KpaliHe OrpaHUYeHO (3aIsACTHO — MACTHBIN, 3aITIOCHO - TTIOCHEBBIH).

[To crpoeHuto cycTaBbl OBIBAIOT TPOCTBIE W CJIOXHBIC. B o00pa3zoBanuu
IPOCTHIX CYCTaBOB yYaCTBYIOT TOJIBKO JIB€ KOCTH, B CJIOKHBIX HECKOJIBKO KOCTEH
(3amsICTHBIM ¥ 3aITFOCHEBBIN) WM MEXTY COSAUHSIONIMMUCS KOCTSIMH MOTYT OBITh
OCTaBJICHBI XPAIIECBbIC MJACTUHKHA B BUJIC MEHHCKOB (KOJICHHBIM CyCTaB) U B BHUJE
JUCKa (4EeIIOCTHOM CYCTaB).

B mpocThIx MHOTOOCHBIX CycTaBax HET HUKAKUX JOTMOJHUTEIBHBIX CBSA30K, HO
BHYTpU Ta300€pEHHOT0 CycTaBa HMEIOTCS Kpyrias CBs3Ka, OrpaHUYMBAIOIIAs
pa3Max ABMKEHUS U 100aBOYHAs CBsI3Ka (y JomIaaei), OrpaHMYMBAIOIIAsl AB)KEHHUE
B CTOPOHY.

Bce mpocthie M CIOXKHBIE CYCTaBbl HMMEIOT OOKOBBIE JIaTepaibHble U
MEIUaNbHbIE CBSI3KM, OOCECIEYMBAIONINE KPEMOCTh CYCTaBOB. TONBKO B
MOJIB3IOIIHBIX CYCTaBaX CBSI3KM PACIIONAral0TCsl BOKPYT KarCyibl U JEJal0T CYCTaB
TYTUM, HETOJBWKHBIM. B CIOXHBIX CycTaBax MOMHUMO JUIMHHBIX OOKOBBIX CBSI30K
PaCIoONIOKEHBl KOPOTKHE OOKOBBIE, MEXKPSJAOBBIE, MEXKKOCTHBIE, KPECTOBH]IHBIE
BHYTpPH CycTaBa (KOJCHHBIN CyCTaB), 001Iast BOJSIpHAs CBA3KA B 3alICTHOM CyCTaBe,
oO1ras riIaHTapHas CBs3Ka B 3aIJTIOCHEBOM CYCTaBe.

B oceBom ckenere HaxoguUTCA MEXKOCTHBIE CBSI3KM, HAJOCTUCTas CBS3Ka,
JOpcalibHasi U BEHTpaJibHasl MPOJOJIbHBIE CBSI3KM MO3BOHOYHOro crtosidba. Ha miee
pa3BUTa MOIIHAS DJJIaCTUYHAS BbIMHASA CBs3Ka (CYXOXXWJIME), Y CBHUHBH OHa
OTCYTCTBYET. Pebpa coenMHSIIOTCSI C TTO3BOHKAMH, CyCTaBaMH U CBA3KaMH, TPyTHAs
KOCTb C PYKOSITKOM IpyJHON KOCTH (y pOraTroro CKoTa U CBUHEW) U ¢ peOepHbIMU
XpAIIAMU COEIUHSETCS CyCTaBaMHu.

OceBoii ckeJer.

OceBoil CKeNleT COCTOUT M3 CKEJeTa TOJIOBBI (Yepera) M CKelleTa TYJIOBHILA
(MO03BOHOYHOTO €TOJI0A).
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CkeneT TOJOBBI WM yepen (cranium) MOCTPOEH U3 IUIACTUHYATBIX KOCTEH,
dbopmupyst ero mosioctd. Yepen BBHIMNOJHACT (YHKIIMU OMOPHI W  3AlIUTHI
pa3MEIICHHBIX B HEM OPraHoB.

B 4yepeme pasznmuyaroT MO3rOBOM M JIMLIEBOM OTHENBI, TPaHULA MEXIY
KOTOPBIMH MPOXOJIUT Y€Pe3 CErMEHTAbHYIO IUIOCKOCTh B O0jacTu Tia3Hulil. Ha
pasMepbl 3TUX OTAEIOB BIUSAIOT YCJIOBHUS >KM3HM XHWBOTHOTO, BO3pAcCT, BEJIWYMHA
TOJIOBHOIO MoO3ra, 3yOHOW amnmapaT, MHMHYECKHE, IKEBATEJIbHBIC MBIIIIIbI,
3aKpeIuIsIfolrecss Ha uepene. JIMieBol oTaen udepena y TPaBOSAHBIX >KUBOTHBIX
pa3BUT CWIbHEE B CBS3M C YCHJIEHHOM >KeBaTelbHOM (yHKUIMEH, Onaronaps
OCOOCHHOCTSM HX 3yOHOro ammaparta. Y MOJIOJBIX KUBOTHBIX dYepern Oosee
OKPYIJIBIH, TAK KaK MO3TOBOW OTJIEJI Pa3BUT CUJIBHEE JIMLIEBOTO.

Uepen oOpa3oBaH TpUHAAIATHIO MApHBIMU M IIECTHIO HEMAPHBIMH KOCTSMHU.

Ha3zBanue kocTeil COOTBETCTBYET HUX IMOJIOKEHUIO B UEPETIE.

KocTu Mo3roBoro otaesia yepena.

TeMeHHass KOCTh MapHas, pacrojlaraeTcsi MeXAy Yellyed 3aTblIOYHOM KOCTH,
JI0OHOM ¥ BUCOYHBIMH KOCTSIMH.

Bucounast KocTh mapHas, JEKUT JOPCOHA3AIBHO OT YEIIYyH 3aThbUIOYHON KOCTHU
U COCTOMT U3 KAMEHUCTOW KOCTH, YEHIyH U CKYJIOBOIO OTpocTKa. B kameHucToi
KOCTH HaXOJUTCS HapYy>KHOE, CPEHEE U BHYTPEHHEE yXO.

JloOHast kocTh TapHas, KayJajdbHO TPAaHUYUT C TEMEHHOW, Ha3aJlbHO — C
HOCOBOM W CIE3HOW KOCTSIMH, JATEPOBEHTPAIbHO - ¢ HEOHOW, KIMHOBHJIHOW WU
BUCOYHOU KOCTAMU, MEAUOBEHTPAIBHO - C PELIETYATOM KOCTBIO.

3arbuloyHasi KOCTh HEMapHas, COCTOMT M3 Teja, JIBYX OOKOBBIX HacTed H
yemyd. Temo HasalbHO CpacTaercss ¢ TeJIOM KIMHOBUAHOM KocTu. Yepes
3aThUIOYHOE OTBEPCTHE YEPEIHas MOJIOCTh COOOIIAETCS C TO3BOHOYHBIM KaHAJIOM.

KnunoBuiHas KOCTh HemapHas, JIE)KUT HA3aJIbHO OT Teja 3aTbIJIOYHOU KOCTH.
['paHUYUT nOOpcalibHO W JAaTepadbHO C BHUCOYHBIMH M JIOOHBIMH KOCTAMH, a
HA3aJbHO C COITHUKOM, PEIIeTYaTON, HEOHBIMU U KPBUIOBUIHBIMHU KOCTSIMHU.

MexTemMeHHass KOCTh HEIapHas, JICKUT MEXKAY 3aTbUIOYHOW W TEMEHHOU
KOCTSIMU C KOTOPBIMH Y B3POCJIBIX )KUBOTHBIX OHA CPACTAETCH.

Koctu nmuneBoro otaena yepena.

HocoBasi kocTh mapHasi, Ha3adbHO OT JIOOHBIX KOCTEH OOpa3zyeT KpbIITy
HOCOBOW IIOJIOCTH, JIATEPAIBHO T'PAHUYUT C BEPXHEUEIIOCTHOM U MEKUYEITFOCTHOU
KOCTSIMH.

BepxHeuentocTHass KOCTh IIapHasl, TPAHUYUT C COLIHUKOM, BEHTPAJIbHOU
PaKOBHHOM, PE31I0BOM, HOCOBOM, CIIE3HOM, CKYJIOBOM M HEOHON KOCTSIMHU, YJaCTBYET
B 00pa3oBaHMKM OOKOBOW CTEHKH HOCOBOM ITOJIOCTH M JIOPCATBHOW CTEHKH POTOBOM
MTOJIOCTH.

Pe3noBast KOcTh mapHasi, JIEXKUT HA3AIBHO OT BEPXHEUEIIOCTHON KOCTH.
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He6Has kocTh mapHas, TpaHUYUT ¢ KIMHOBUIHOM, BEPXHEUETIOCTHOM, CIE3HOM
U JIOOHOM KOCTsAMH. Mexay HEOHBIMHU, KIMHOBHIHBIMH KOCTSIMU U COIIHUKOM
HaxOoJATCS JBA BBIXO/1A U3 HOCOBOM IOJIOCTH B IJIOTKY — XOAHBI.

Cne3Hast KOCTh MapHas, pacloyioKeHa MEXAY JIOOHOW, BEPXHEUEIIOCTHOU U
CKYJIOBOM KOCTSIMU. Ha riasHMYHOM MOBEPXHOCTH UMEETCS SIMKA CJIE3HOIO MEIIKa
CO CJIE3HBIM OTBEPCTHUEM.

CkynoBasi KOCTh HapHasi, COEJJUHEHA C BEPXHEUEIIOCTHOM, CIE3HON KOCTBIO U
CKYJIOBBIMU OTPOCTKaMH BUCOYHOM 1 TOOHOW KOCTEH.

KpbutoBuaHas KOCTh mapHasi, MOKPHIBAET HA3aJbHO M MEIHAIbHO KPBLIOBOU
OTPOCTOK KJIMHOBUJIHOW KOCTH.

ComHuUK — HemapHas KOCTb, NPOCTUPAETCA HA3aJIBHO IO BCEU JTOPCaIbHOMI
MOBEPXHOCTH KOCTHOTO HeOa B BUJE XKeyloba, B KOTOPOM IMOMELIAETCS XpsIeBast
HOCOBAsl IIEPEropoOaKa.

Pemieruatas kocTh HemapHas, HaXOAMUTCS MEXIy JOOHOW M KIMHOBHIHOM
KOCTSIMHM, UMEET OTBEPCTHS JIJIsl IPOXOKIACHUS OOOHSATEILHBIX HEPBOB.

HocoBble pakoBUHBI OpcanbHasi U BEHTpalbHas — IMAapHbIE, HaXOAATCA Ha
MENaIbHOM CTEHKE HOCOBOM MOJIOCTH.

HuxHsIs 4enrocTh COCTOMT M3 JBYX KOCTEH, Ha KOTOPBIX Pa3jIMyaroT TEJIO U
YENICTHYI0 BeTBb. Ha naTepanbHONl MOBEPXHOCTH BETBM HAXOJIUTCS SIMKa, Ha
KOTOPOI1 3aKperuIsieTcs: 0oJbIas KeBaTesIbHas MBIIIIIA.

[ToapsA3pIyHast KOCTh HEMapHas, HAXOAUTCS MEXKIY BETBSIMUA HUKHEU YEIIFOCTH.

X000THasi KOCTh HEMapHasi, HAXOJUTCS Ha TeJIaX PE3lOBbIX KOCTEH U SIBISIETCS
OCTOBOM pPbUIBbLIA Y CBUHBH.

CkeJseT TyJOBHIIA COCTOUT U3 KOCTHBIX CETMEHTOB (IMO3BOHKOB). I103BOHOK
(vertebra) — 510 cUMMeTpHUYHAs KOCTh, HA KOTOPOW pa3invyarOT TeJO, AYXKKY U
OTPOCTKHU.

Ha kpaHnanbHOM KOHIIE Tesa O3BOHKA UMEETCS I'OJIOBKA, HA KayJaJbHOM —
aMka. Jly)ka Mmo3BOHKa pacrojiaraetcsi Haj TeJIOM MO3BOHKa, 00pa3ysi T03BOHOYHOE
oTrBepcTre. Bece oTBepcTHs MO3BOHKOB 00pa3yrOT MO3BOHOUYHBIN KaHAN, B KOTOPOM
pa3MemaeTcs CHMHHOM Mo3r. Ha mopcanbHONM MNOBEPXHOCTH MYKKH TTO3BOHKA
PACIIONOKEH HEMapHbIA OCTUCTBIM OTPOCTOK, HA OOKOBBIX MOBEPXHOCTIX TYKKH -
IapHbIE ITONIEPEYHOPEOEPHBIE OTPOCTKH, @ B TPYAHOM OTHEN€E - monepeunslie. Kpome
TOr0, Ha JYXXKE II03BOHKA MMEIOTCS IMIApHBIE CYCTaBHbIE KpaHUAJIbHBIE W
KayJaJbHbIE OTPOCTKU. MEXAy CMEXKHBIMU MTO3BOHKAMU B 00JIACTH BBIPE30OK JYKEK
MO3BOHKA 00pa3yroTcs MapHbIe MEKIO3BOHOUYHBIE OTBEPCTHS, KOTOPBIE CIIYKAT JJIsI
MPOXOKIEHUSI CHUHHOMO3IOBBIX HEPBOB U KPOBEHOCHBIX COCY/IOB.

Ckernet TynoBHINa (MTO3BOHOYHBIN CTOJI0) COCTOUT U3 MATH OTAEIOB: MICHHOTO,
TPYIHOTO, MOSCHUYHOTO, KPECTIIOBOTO U XBOCTOBOTO. Y Pa3HBIX BUAOB KMBOTHBIX
KOJIMYECTBO MMO3BOHKOB B Ka)KJIOM OTJIEJI€ PA3JINYHO.
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[lerHbl OTAEN Yy BCEX MIIEKONMTAIOIINX JKUBOTHBIX UMEET CEMb ITO3BOHKOB
(puc. 0).

1- Bl IIEHHBIM TO3BOHOK - aTJIaHT, MUMEET KOJbLEBUAHYIO (opMy c
JNOpCaIbHOM IyKKOW. BMecTo Teia I03BOHKAa HMMEETCs BEHTPAJIbHAs IyXKKa.
[TonepeuHopéOepHbIe OTPOCTKU CPOCIUCH C CYCTAaBHBIMU OTPOCTKAMHU, U MOITOMY
MMEIOT BHUJ KpbUIbEB arjiaHTa. Ha HuX HaxomsTcs TriyOOKHE COCTaBHBIE
KpaHHAJIbHBIC TOBEPXHOCTU JJISI COCIMHEHHS C 3aThUIOYHOM KOCTBIO uepemna u
IJIOCKUE KaynalibHbIE ISl COCIMHEHUSI CO 2-bIM IICHHBIM MO3BOHKOM. Ha KphUIbsix
aTJIaHTa KPaHMAJIBbHO PACIOJOKEHbl MEXIO3BOHOYHOE M KpBUIOBOE OTBEPCTHS,
COEJIMHEHHBIE KEeTOOKOM, a B OCHOBaHUM KpbLIa - MEXIONEPEYHOE OTBEpcTHEe. Y
KBaYHBIX )KUBOTHBIX OHO OTCYTCTBYET.

2- i melHbd MO3BOHOK (dmucTpodeil) umeeT 3yOOBUIHBIA OTPOCTOK
(3y0) BMecTO TOJOBKM M TpebdeHb BMECTO OCTHCTOIO OTpOCTKa. I['peOeHb
snucTpodes y JIOMIaaAM Pa3BOCH M CpacTaeTcsl ¢ KayJaldbHbIMU CYCTaBHBIMH
OTPOCTKAaMHU, y )KBAYHBIX - KBaJPATHBIN, Y CBUHBY - Y3KHI, BEICOKUH.

3-6-011 MO3BOHKH YEThIpEeXTpaHHOU (PpopMbl, MaccuBHbIC. CyCTaBHBIC OTPOCTKHU
CWIBHO Pa3BUTHI, MONEPEUYHOPEOEPHBIE - Pa3ABOCHBI (MMEETCS MEXKIOTEPEUHOe
OTBEpPCTHE, OCTUCTHIE OTPOCTKU HAIPaBJICHBI KPAHUATIBHO).

/-1 meHHbIA TTO3BOHOK MMEET TMONEepPeYHbIe OTPOCTKU U OJHY Mapy peOepHBIX
(aceTok Ha KayJdaJIbHOM KOHIIE Tejla IO3BOHKA, MEXKIIONEPEUHOE OTBEPCTHE
OTCYTCTBYET.

['pynHo#t oTnen kpome rpyaHBIX MO3BOHKOB MMEET pedpa U IPYIHYIO KOCTh,
KOTOpBIE POPMUPYIOT TPYIHYIO KIIETKY.

['pynHbie MO3BOHKM HMMEIOT TpU Mapbl ¢aceTok st pedep (Mo mape Ha
rOJIOBKE, SIMKE Tejla MO3BOHKA M HA IMONEPEYHOM OTPOCTKE), BBICOKHUE OCTHUCTBHIC
OTPOCTKH, HAIIPaBJIEHHBIE KAyJaJIbHO .

PeOpa - mapHble NIUHHBIE U30THYTHIE KOCTH, COCTOSIT M3 KOCTHOTO pedpa u
pebepHOro XxpsIia, COSIWHEHHOrO ¢ TpyaHOM KocThio. IlepBbie 7-8 map pebep
COEJIMHAIOTCS C TPYAHOU KOCTBhIO PEOCPHBIMU XPSAIIAMU, HAa3bIBAIOTCS TPYIUHHBIMH,
wi uctuHHbIMU. [locnenytonue pedpa, HE COETUHSIONIMECS C TPYIHOU KOCTHIO,
HA3BIBAIOTCS TIO3BOHOYHBIMU, WU JIOXKHBIMU. Y HHUX peOepHbIC XPAIU 00pa3yioT C
MTOCJICTHUM UCTUHHBIM peOpoM peOepHYIO IyTYy .

I'pyanas kocTh AyiMHHAs, cCHMMETpHU4YHasi, uMeeT 8-10 cermenToB. OHA COCTOUT
U3 PYKOSTKH, Tella U MEYEBUIHOIO OTPOCTKA. BOKOBbIE MOBEPXHOCTH HECYT
daceTku 115t peOepHBIX XPSIICH.

[losicHnuHblil OTAEN (QOpPMHUPYET AOPCATBHYIO CTEHKY OpIOLIHON MOJIOCTH.
[losicHUUHbIE TIO3BOHKM HMEIOT MOIIHbIE IUIACTHHYATHIE MONEPEeYHOPEOEPHBIE
oTpocTKU. OCTHUCTBIE OTPOCTKM HANpaBIEHbl KpaHUAIbHO, CYCTaBHBIE OTPOCTKH
CUJIBHO Pa3BUTHI .

KpecTioBbiii oTnen mnpeacraBieH MO3BOHKAMHU, CPOCHIMMHUCS B €IHUHYIO
KpecTLOBYIO KOcTh. [lonepednopeOepHbIe OTPOCTKH B 00JaCTH MEPBBIX MO3BOHKOB
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00pa3yloT MOUIHBIE KPbUIbs KPECTLOBOM KocTU. Ha HUX MMEIOTCs CycTaBHbIE
MOBEPXHOCTH JJII COEOUWHEHHUs C TMOJB3JOIIHBIMH KOCTSIMH. Tejla IMO3BOHKOB
YMEHBIIAIOTCA B KayJaJlbHOM HANpaBI€HUU. Y KPYMHOIO pPOraroro CKoTa u
JIOIIaEed KPECTLOBask KOCTb COCTOUT U3 5-TU NO3BOHKOB, Y CBUHEHN - U3 4YETBIpEX
MTO3BOHKOB, OCTUCTBIE OTPOCTKH OTCYTCTBYIOT .

XBOCTOBOH OTHEII COCTOMT M3 OOJBIIOTO KOJIHYECTBA MO3BOHKOB. OCTHCTHIC,
MONEePEeYHbIE OTPOCTKHU U AYKKH MO3BOHKOB MOKHO OOHAPYKHUTh TOJIBKO Ha MEPBBIX
no3BOHKaX. KoandecTBO XBOCTOBBIX TMO3BOHKOB Yy pa3HbIX BHUJOB U TIOPOA
Pa3IMYHO.

Iepudepuyeckuii ckeJier.

[lepudeprueckuii ckeaeT COCTOUT U3 KOCTEH IpyAHOM U Ta30BOM KOHEUHOCTEH.

Ckener rpynHoil KOHEYHOCTH. CKeneT TpyAHOM KOHEYHOCTH COCTOUT W3
IUIEYEBOTrO MOsICa U KOCTel cBOOOAHONM KOHEUYHOCTH.

[losic rpyaHOW KOHEYHOCTH MPEACTABICH TOJbKO JIOMATKOW TPEyroiabHOM
(GOpMBI C CycTaBHBIM KOHIIOM, Ha KOTOPOM HMMEETCsl CyCTaBHasi BHaJuHa U Oyrop
JIOTIaTKH.

Ha mnapyxHOIl MOBEpXHOCTH HAXOIUTCA JIOMATOYHAs KOCTh, KOTOpas y
pOraToro cKoTa 3aKaH4YMBAETCS OTPOCTKOM — AKPOMHOHOM .

CBoOonHast rpyiHasi KOHEYHOCTh UMEET TPU 3BEHA: TUIEHO, MPEATIICYbE U KUCTh.

[InedeBast KocTh TpyOUaTasi, Ha MPOKCUMAJILHOM KOHIIE UMEETCSl TOJIOBKA IS
COEJIMHEHHUS C JIonaTKoM. JlarepaabHO OT rOJIOBKH BHICTYIAET OOJIBIION MBIIIEYHBIH
Oyrop, a MeauanbHO-MaJblid, MEKIYy HUMH MPOXOJIUT MEXKOYyropKoBbIi skeno0. Ha
JUCTAIIBHOM KOHIIE PACIOJIOKEH TONEpPEeYHBbI CycTaBHOW OJIOK, MO3aJu HEro -
nokTeBas siMka. Ha naTepaibHOM MOBEPXHOCTH TeNla KOCTU UMEETCSA AEIbTOBUIHASA,
Ha MEeAUaJbHOW — KpyrIJjas mepoxoBaTtocTh (puc. 13).

Koctr mpearuiedbst COCTOST U3 BYX TPyOUaTHIX KOCTEH: JTy4eBOU U JIOKTCBOM,
IPOKCUMAJIbHBIA KOHEI] KOTOPOM CWJIBHO BBICTYNAET B BHUJIE JIOKTEBOI'O OTPOCTKA.
[IpokcumanbHblii  dnU(pU3 HMEET BOTHYTYIO CYCTaBHYIO IOBEPXHOCTh, Ha
JTUCTaIbHOM dH(dH3e OHA pa3iesieHa Ha 2-3 yJacTka .

Kucte umeer Tpu 3BeHa: 3aMCThe, MACTHE U NaNEIl.

Koctn 3amsicThsi KOpOTKHME, aCCHMETPUYHBIE COCTOAT M3 JABYX psnoB. B
BEpXHEM YETBIpE KOCTH: 2-1 cpociachk ¢ 3-H, 4-1 ¢ 5-i, y nomagu Tpu: 2,3,4-4
CPOCJIHMCH ¢ 5- 1, y cBUHBHU ueThipe: 1,2,3,4-51 cpociauch ¢ 5-i .

[IsicTHBIE KOCTH TpyOUYaThie, HA AUCTAILHOM KOHIIE UMEIOT OJIOK, pa3AeIeHHbBIN
rpedHeM. Y poratoro ckota 3-si ¥ 4-4 MACTHBIE KOCTU CPOCIHUCH, Y JIomaau oaHa (3-
s) MSICTHAs1 KOCTb, 2-51 U 4-51 pyJIUMEHTapHBIE .

Koctn manmbmeB coctosT w3 Tpex ¢ajaHT B KaKIOM IMaJbIle, KOJIUYECTBO
MajableB COOTBETCTBYET KOJMYECTBY MSCTHBIX KOCTEW: y JIOMIAAW OJHWH Tajel, y
KBAYHBIX J[Ba, y CBUHBM ueThipe. [lepBas ¢amanra — myToBas KOCTh, BTOpas
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dananra — BEHEYHass KOCTh, TpeThbd (hajllaHra y JKUBOTHBIX M CBHUHEHU
KOIIBITLIEBAS, Y JIOMIAACH - KONBITHAS .

Ckener Ta30BOMl kKoHeuHOCTH. CKeNeT Ta30BOM KOHEYHOCTH COCTOUT W3
Ta30BOT0 MOsICa U KOCTE CBOOOHON KOHEYHOCTH.

TazoBblli MOsC 00pa3oBaH MapHBIMU Ta30BBIMU (OE3BIMSHHBIMH) KOCTSMHU.
TazoBast KOCTh UMEET CYCTaBHYIO BIAJMHY-TPAHUILY TpeX KOCTeH, popMUpyrommx
TA30BYI0 KOCTh: TMOJB3JOIIHYI0 (KpaHHAIBbHYI0), JIOHHYIO (MEIuajIbHYIO),
ceanuiiHyo (kKayganbHyio). JIoHHas W cenanuiiHas KOCTU COEIUHSIOTCS JPYT C
JIpYroM Ta30BbIM cpaiieHueM. [loaB3aomiHas KOCTh COEIUHSIETCS C KPbUIbIMHU
KpPECTIIOBOM KOCTH, O0pa3yr0 KPECTIIOBO-TOJB3AOIIHbINA CycTaB. Ta30Bble KOCTH,
KpEeCTIIOBasi KOCTh M TIEPBbIE XBOCTOBBIC TIO3BOHKH 00pa3yroT Ta3z (pelvis)
KOHYCOBUTHOM WJIU ITUIUHIPUIECKON (POPMBL.

[ToaB3mo1IHasT KOCTh UMEET PACHIMPEHHYIO 4acTh (KpaHUAJIBbHYI0) - KPBUIO U
CY)KCHHYIO (KayJOBEHTPaJIbHYIO)-TEJIO0 TMOJB3AOMIHOM KocTu. Ha kpwuie c
MeIMabHON CTOPOHBI HaXOJMUTCSl KPECTIIOBBIM OYrop, a ¢ JiarepajbHONH CTOPOHBI -
MOJ/IB3/IOITHBIN OYyTop, UM MaKJIOK. Y JIOMIAIU 3TH Oyrphl UMEIOT 110 J1Ba OyTropkKa.

JlonHass kocTb 0Opa3oBaHa IIOBHOW BETBBIO, KOTOpas ydyacTBYyeT B
(bopMUPOBaHUY TA30BOTO CPAIICHUSI.

CenanuiiiHasi KOCTb COCTOUT U3 Teja, KOTOPOE KayaoJjarepaibHO OTPAHUYCHO
CeJJATUIITHBIM OYT'POM M IIOBHOW BETBBIO.

Mexnay mpaBbIM M JEBbIM CENAIHUIIHBIMU OYrpaMH HAXOJUTCS CeIaluIIHas
ayra. Y poratroro CKoTa CeNajuIIHbIA Oyrop mmeeT Tpu Oyropka, y Jjomiaad JBa
Oyropka, y CBUHbM OJIMH JIaTepalibHbII OyrOpoK.

CBo0Oo1Hast Ta30Basi KOHEUHOCTh COCTOUT U3 OeJipa, TOJIEHU U CTOIIBL.

benpenHas kocth TpyOdarasi, UMeeT Ha MPOKCUMAIbHOM KOHIIE TOJIOBKY IS
COCJIMHEHUS ¢ CYCTaBHOW BITAJIMHOM Ta3a, BRIPAKCHHYIO IIEHKY OOJBIIIOTO BepTeia
C JlaTepajlbHOM CTOPOHBI. ['OJIOBKa HMEET SAMKY I KPYIJIOW CBS3KHU.
MenrokaygaabHO PacloyiOKEH Maliblii BeprTesl. Ha aucTtalibHOM KOHIIE MMEETCS
OJIOK 1711 KOJIEHHOM YaIllku (KpaHWAJbHO), KayJAaJIbHO HAIPaBICHBI MBIIIEIKU IS
coeTMHEHUS ¢ 00JIBIION OepIIOBON KOCTHIO.

Konennas gamka - KopoTkas acCUMeTpU4Has, ce3amoBuaHas (popmupyercs B
00JIaCTH OYEHb CUJIBHOTO HAMPSHKEHUS MBI U CYXOXXKuiui) kocth. CycTaBHas
MOBEPXHOCTh pasleficHa rpeOHEeM Ha JIB€ HEpoBHbIE yacTu. Ha OGonee mupokom
MIPOKCUMAJIBHOM KOHIIE (OCHOBAHHMM) MPUKPETUISIIOTCS MBIIIIbI, JUCTAIbHBIA KOHEI]
CY)KEH.

Koctu romenu Bkio4aroT OONbIIyi0 OEpIioBYH0 KOCTh. bombimas Oeproas
KOCTb TpyOuaTasi, TpexrpaHHasi B BepxHel dveTBepTu. I[IpokcuManbHas YacThb
yTOJIIIIEHA, TpeOeHb NepeAHEN MOBEPXHOCTH, MPUKPEIUISIIONUA TMPSAMbBIE CBSI3KU
KOJICHHOM 4Yalllku, 3arHyT B JaTepajibHyl0 CTOpoHy. JlaTepaibHee rpeOHs
pacmosaraeTcsi MbIIIeuHbI  keno0. [IpokcumarnbHasi cycTaBHas TOBEPXHOCTH
KOHYCOBHJIHASI 32 CUET  MEXMBIIIEIKOBOTO BO3BBIIICHUS, pa3lieIEeHHOr 0
MEKMBIIIEITKOBBIMU
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OyropkaMu, MEXJy KOTOPHIMH HAXOJUTCS sIMKAa, B KOTOPOW MPUKPEILISIOTCS
BHYTPUCYCTaBHbIC CBS3ku. Ha 1gucTanrbHOM KOHIIE XOpOIIO pPa3BUThI OOKOBBIE
cBs30uHble Oyrpel (Joapbkku). CycTaBHasi BMaJWHAa HMMEET JBa MOJYKPYIJIBIX
MPOJNOJLHBIX >Kemoba, pas3lielieHHbIX rpeOHeM. Manas OGeprioBas KOCTb pa3BuTa
TOJILKO y CBUHEH, y pOraToro cCKkota — B BUJe Oyropka Ha jJaTepajbHOM MBbILIEIKE,
y JIOIIAaJ I COXPAHWIICS JIMIIb BEPXHUM KOHEII.

Crona uMeeT TpH 3BEHA: 3aIUIIOCHY, IUTIOCHY U NaJjell.

Koctu 3ammiocHbl, WIM 3aIUIIOCHEBOTO CycTaBa (CKaKaTEJbHOIO CycTaBa)
MPECTaBIEHbI TPEMS PSaMU KOPOTKUX aCCUMETPUUYHBIX KOCTEH.

VY poraroro ckotra uX MATh, y JOIIAAU - IIECTb-CEMb, Y CBUHEH - cemb. B
BEPXHEM DSy HAXOJAUTCA TapaHHAs M MSATOYHAS, B CPEAHEM IIEHTpajbHas KOCTh,
KOTOpasi y poraToro ckoTa cpacraerca ¢ 4-i KOCTbIO HIXKHEro psjaa. B HuwkHeMm
psany 3-4 xoctu - 310 2-5, 3-1 U 4-4, Haubosee KpynHbIe jJarepaibHbie 3-8 U 4-4
KOCTH 3aIUTFOCHBI.

[IsaTouHast KOCThb pacrojaraercs JjaTepajbHO, UMEET OOJBIION OTPOCTOK C
NATOYHBIM OyrpoM. Ha MenuanbHOM MOBEPXHOCTH HAXOJIUTCS JeprKaTeslb TapaHHON
KOCTH C BBICTYIAaMH CYCTaBHBIX IUIOHIAJOK JUISI COWICHEHHS C TapaHHOW U
LEHTPaNbHON KOoCTsAMH. TapaHHash KOCTh pACMOJOKE€HA MEIUaJbHO M UMEET Ha
IPOKCUMAJILHOM KOHIIE OJIOK C IBYMS TPEOHSIMHU.

Koctn mumrocHbl 1O cTpoeHHIO W (PopMe TOXO0XKHM Ha KOCTH TISICTH, HO
MacCUBHEE U JUIMHHEE. Y >KBAuHbIX 3-51 U 4-5 TUTFOCHEBBIE KOCTH CPOCIHCH, opma
IPOKCUMAJIBHOTO KOHIIA Ha TMONEPEYHOM CEUEHHMHM 4YEeThIpeXrpaHHas, y JIomaau
TUTFOCHEBAsl KOCTb OKPYTJasi, y CBUHEH - TPEYroJbHON (HOPMBI.

Koctu maneueB coctost u3 tpex dananr: 1-s myTtoBasi, 2-1 BeHe4Has, 3-A
KOIIBITHAA Y JIOIIAU, KOIBITLEBAs y pOraToro CKOTa v CBUHEM.

MbIiuusl.

MpImbl  HaUYMHAIOTCST HAa  KOCTAX Yaile OpromKoM  (MBIIIEYHO), a
3aKaHYMBAIOTCA CYXOXKHJIBHO, YTO XOpOUIO BHJHO Ha KOHEYHOCTsAX. lloatomy
NpOKCHMMalIbHAasi 4YacTh KOHEYHOCTH Ooiiee MscHUCTasg, B HEW MEHbIIE
COCMHUTEIPHON TKaHW, dYeM B JucraabHOWM. Ha TynoBume B o0mactu
MO3BOHOYHHUKA COCAMHHUTEILHON TKaHM MEHBINE, YeM B 00JacTu Oenod JTUHUH.
Mpimb! AmuTensHo padboTaromue, TpyooBOTOKHUCTRIE. K HUM OTHOCSITCS MBIIIIIIBI
ey, IUIEYEBOro Tosica, MeXpeOepHble OpIOIIHOTO Ipecca, CBOOOJHOW dYacTu
KOHEYHOCTHU U auadparma.

Bcero wmpimin Ha Tene y xuBoTHOro okosio 300. Ha3BaHus y BceX KUBOTHBIX
OJIMHAKOBBIC. BOJBITMX MBIIII] HA TyIIE HACYUTHIBACTCS OKOJIO 16, M3 HUX Ha 1Iee -
MOJIYOCTHCTAsi TOJIOBBI, TUIACTHIPEBHUIHASI, POMOOBUAHAS (y CBUHEW); HA TPYyIu H

MOSICHUIIE — BEHTpasibHasi 3yOuaTasi, TiyOOKas TrpyAHas, JJIMHHEHIIas CHUHBI U
MOSICHULIBL; HA IEPEJHUX KOHEYHOCTAX - TPEXIJIaBas IJieya, peIoCTHas U 3a0CTHAs,
Ha 3aJHUX - CpeaHssi SAroJW4YHasi, [BYyIJIaBasg W 4YeThIpexriaBas Oefpa,

MOJIYCYXOKHIIbHAS, TOJIyleperonyaTasi, MNpPUBOJAIIAS U Jp. OTU  MBIIIIbI
cocTaBIAIOT 0K0JI0 50% Macchl BCeX MBI )KUBOTHOTO. CaMble KPYITHBIE W3 HUX
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y MOJIOJHSKAa B Bo3pacTe 18 mecsaueB - nByriaBas, y JIOIIaAud — CPEAHSA
ATOAUYHAS.

Mbinbl roJ10BbI IEJIATCS Ha )KEBATEIbHBIE U JIULIEBBIE.

JKeBaTenbHple MBIIIBI 3aKPEIUIIOTCS HAa KOCTAX MO3TOBOrO 4epema M C
MOMOIIIO 3yOOB HWXXHEH YeNIOCTH pacTHpaloT, pa3MaiblBaloT numy (y
TPaBOSITHBIX) U APOOST €€ Ha YacTu (y TUIOTOSIHBIX KUBOTHBIX). K jKeBaTeIbHBIM
MBIIIIIAM OTHOCATCA: OOJbIIas »eBaTeidbHas, KpbUIOBash W BHCOYHAS MBILIIIBI,
KOTOpbIE COKMMAIOT YENIOCTH, JBYOpPIOIIHAS W SPEMHO-YeItocTHas (y JIOIIAaIH)
OMYCKAIOT HUKHIOKO YEIIFOCTb.

KpblioBass MbllIlia pacrnojioKeHa Ha MEIUAIbHOM IOBEPXHOCTH YEIIOCTH,
HAYMHAETCSd HAa HEOHOW M KPBUIOBHIHBIX KOCTSIX, OKAHYMBAETCS B KPHUIOBOM SIMKE
HUKHEeN yentoct. E€ Takoke ocMaTpuBaroT Ha (PUHHO3S.

Bonpmas xeBaTesbHask MBIIILA, WIM MACCETEP, HAUMHAETCS HA CKYJIOBOM Jyre
U CKYyJOBOM TIpeOHE M OKAaHYMBAETCS Ha JaTepajbHOM MOBEPXHOCTH HIKHEH
YeJII0CTH CyXoxuianeM. Ee ocMaTpuBaioT Ha PUHHO3 MyTeM KacaTelbHbIX pa3pe3oB.

OcranbHble MBIIIBI 3TOM rpymnmbl Meiakue. OHM OepyT CBOE Hayano Ha
ApEMHOM OTPOCTKE M BHCOYHOM SMKE, a 3aKaH4YMBAIOTCS Ha MEIUaJIbHON
NOBEPXHOCTH BETBU HM)KHEU YEIIOCTH.

JlunieBble (MUMHYECKHE) MBIIIIBI HAXOJATCS B KOXHBIX CKJIQJIKaX BOKPYT
OTBEPCTHUI: POTOBOr0, HOCOBOTO, JJIS IJ1a3, BEK, HAPYKHBIX CIIYXOBBIX TPOXOOB.

Kpyrosas wpimma ry0é (pra) CKUMaeT pPOTOBOE OTBEPCTHE, OITyCKaTelu
HIDKHEHW U BepxHel ry0, CKyJoBasi U MOJKOXKHAsI MBIIIIBI TYO OTTATUBAIOT yroJ pTa
Ha3zal. Hoco-ryOHOUW mogHuMaTenb M KIBIKOBas MBIIIIA PAaCIIMPSET HOCOBOE
OTBEpCTHE W OTTATUBAET BepXHIOO Ty0y BBepX. CrHeuuanbHBIM MOJHUMATEND
BEpXHEW T'yObl TOJHUMAET BepxHIoto T'y0y. llleunas mpiiia mojgaet Ha 3yObl MUIILY
U3 3alI€YHOr0 MTPOCTPAHCTBRA.

Mbinbl J1€4€BOro Mosica COCAUHSAIOT TYJIOBUIIE C TPYAHON KOHEYHOCTBIO.
OcHoBHas W3 HHUX 3yOdaras BEHTpajbHAas MBIIIIA, HA KOTOPOU IIes W TYJIOBHUIIE
NOJBEUIEHBI MEXY JionatkaMu. OCHOBaHUE JIONMATKU MPUKPEIUIAETCS K TYJIOBHUILY
JIBYMsl MBIIIIIAMHA: TpaNelueBUIHON W pPOMOOBHUIHOHM, a TuleueBas KOCTh -
MOBEPXHOCTHOM M TJIYOOKOW TpYyIHBIMH. OTH MBIIIIbl JBUTAIOT JIONATKy Ha
TYJIOBUILIE, IIOMOras BBIHECEHHM KOHEYHOCTH BIEPEH, a 3aTEM IOATATUBAHUIO
TYJIOBUILA BIEPE] MEXKAY KOHEYHOCTAMMU.

[InederosioBass MpIIA UAET OT TOJOBBI JO IUIEYEBOH KOCTH IO OOKOBOIA
MOBEPXHOCTH I1I€H, BBIHOCUT KOHEYHOCTh BIIEpEl, pa3rubaeT miaedeBoil CycTas.

ATIIaHTOAKpOMHAJIBbHASI MBIIIIA TOHKAS PACIOJIOAKEHA MEXKAY KPbUIOM aTJIaHTa
Y aKpOMHOHOM JIONIAaTKKM HAa OOKOBOIM MOBEPXHOCTH IIE€U, TSHET JIOMATKY BIepel. Y
JIOIIAIe OTCYTCTBYET.

TpaneneBuaHass MbIIa, IUIACTUHYATasi, TPEYroJbHOM (OPMBI, JIEKUT B
o0NacTH MIeM W XOJKH, HAYMHAeTCsl Ha OOKOBOW TMMOBEPXHOCTH OCTHCTBIX
OTPOCTKOB H
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HAJJOCTUCTOM CBS3KHM, 3aKPEIUIAETCS HAa OCTH JIOMATKH, BPAIIAET U TIHET €€
BIIEpE]l UJIX Ha3al.

PoMOoBuIHAsT MbIIIa TIacTUHYATas OepeT CBOE HAdallo Ha MEAHAIbHOU
MOBEPXHOCTH JIONATOYHOI'O Xpsllla, UMEET TPyJHYI0 U 0ojiee pa3BUTYIO LIEHHYIO
YacCTH, IPUKPEIUIAET JONATOUYHBIA XPS] K TYJIOBHUIILY )KUBOTHOTO.

Mupouaiimas MpIlIIA CHOUHBI IUIOCKas, IIMPOKas, TPEYrojJbHON (QOpMBI
Maccoit okono 1, 5 - 2 kr cnepenu 60see TOJICTON YacThiO MPUKPEIUICHA K IIJIedy U
JomaTKe, a c3aJu TOHKOM 4acThio - K peOpam, Crudaer IJI0YeBOM CycTaB, TSHET
KOHEYHOCTb Ha3aJl.

BenrtpanbpHas 3y0uaras Mblllila IUIACTUHYATash MMEET LIEHHYI0 U TPYAHYIO
yacti. Haunnaercs ot 3-ro u 7-ro meiHbIX TO3BOHKOB U OT CpeiHEH TpeTu pebdep ¢
1 -ro mo 9-e 3akaHuuBaeTcs Ha 3y0O4YaTOM MOBEPXHOCTH JIOMATKH, MOJBEIINBAET
TYJIOBUILE MEXAY IPYIHBIMA KOHEYHOCTSIMH.

I'pyaHass mOBEpXHOCTHAs MBIIINA JIEKUT MEXAY KOHEUYHOCTAMHM Ha
BEHTPAJIbHOM TOBEPXHOCTU TPYIHOM KOCTH, 3aKperuisiercss Ha Oyrpe IuieueBoi
KOCTH, MTOATATUBAET KOHEUHOCTh BIIEPEL.

['myOokast rpyaHasi MbIIIIa HAYUHAETCS Ha PeOepHBIX XPsIIax, IPYAHON KOCTH
M 3aKaHyuBaeTca Ha Oyrpe IUIeYeBOM KOCTH, TSHET BBICTABICHHYIO BIEpE]
KOHEYHOCTb Ha3aj.

MpbImubl TPyAHBIX M OPIOIIHBIX CTEHOK.

Mpimnel TpyAHBIX CTEHOK - 3TO BABIXaTelU-UHCOUPATOpbI. [lelicTBys Ha
pebpa, OHU pacCHIUPSIOT TPYAHYIO MOJIOCTh, 00ECNEYNBAIOT BAOX. [Ipyrre MbIIIbI -
BBIIBIXaTENN-IKCIIUPATOPHl - CYKHUBAIOT ee, oOecneunBas BbAOX. JlopcasbHbIN
3yO4YaThlii MHCIHPATOP HAYMHAETCS HA OCTHCTBIX OTPOCTKAX MEPEIHUX TPYIHBIX
MO3BOHKOB U OKaHYMBAETCS Ha pedpax ¢ 5-ro 1o 8-¢ oT/eIbHbIMU 3yOLIaMHu.

JlecTHUYHAs MBINIIA HAYMHACTCA HA TMOMEPEYHOPEOEPHBIX OTPOCTKaxX 3-6-ro
HICHHBIX TTO3BOHKOB U 3aKaHYMBACTCS TpeMsl BETBSAIMHU Ha 1- 4 - M pebpax.

Hapy>xubie MmexxpeOepHbIe MBIIIIIBI JIEKAT MEXIY peOpaMu 1 3aKaHYUBAIOTCS Ha
KpaHUAIBHOM Kpae 1Mo3a/iu JexKaliero peopa.

[NonHnumarenu pebep HAUYMHAIOTCA HA COCIEBUIHBIX OTPOCTKAX TPYAHBIX
MO3BOHKOB U 3aKaHYMBAIOTCS HA KPAaHUAIBHBIX Kpasx BIEPEIU JeKaIUX pedep.

[Ipsimast TpyaHast MBIIIIA 3aKperUIsieTcss Ha 2-4-M peOepHBIX XpAIax.

Huadparma siBisieTcss MOILHBIM HHCIIHPATOPOM, OTAENSET I'PYIHYIO MOJOCTh
ot OpromHOW. B MecTtax, mpunerammux K pedpam, rpyIHON KOCTH, MOSICHUIIE, OHA
MSICUCTasl, a CepeiHa €€ MPEACTaBISAET IIOCKOe cyXoxuiaue. B 06macT moscHUIbI
mpaBasi ¥ JIeBasi HOKKH Tra(parMbl MPUKPETUISIIOTCS K TTOSICHUIHBIM TTO3BOHKAM.

JlopcanbHblid 3yO4aThlii AKCIHUPATOP HAUYMHAETCS HA OCTHUCTBIX OTPOCTKAX
MOCJIECIHUX TPYAHBIX W TEPBBIX MOSCHUYHBIX MO3BOHKOB, OKAaHYMBAETCA Ha
KayJaJbHBIX KpasX MOCIEAHUX pedep.
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BuyTtpennue MexpeOepHbIe MBIIIIIBI JeKaT 01 HAPY>KHBIMH MEKPEOSPHBIMH.

[TosicHuuHO-pebepHasi MBIIINA JEKUT MEXIY MONEePEYHbIM OTPOCTKOM 1-TO
MOSICHUYHOT'O TMO3BOHKA U TIOCJIETHUM PeOpoM.

I'pynHas nmomepeyHass MbIIINA JIEKUT Ha JOPCAIBHON NOBEPXHOCTHU I'PYAHOMN
KOCTU MEXY PEOCPHBIMU XPSIIAMH.

Mpbimnbl KMBOTA: HApYXHaslk Kocas, BHYTPEHHSA KoOcas, NoNepeyHas |
npsiMasi  y4acTBYeT B aKT€ JbIXaHUS, TMOJJICPKUBAIOT OpPIOIIHBIE OpraHbl U
CIABJIMBAIOT UX, C)KUMAasi BHyTPEHHOCTH, IOMOTAIOT UX OMOPOKHECHUIO.

BenTpanbHble MBIIIIBI €M HAXOAATCS TOJ IMO3BOHOYHUKOM, HIYT BJIOJb
Tpaxeu, MUIIEBOJIa W JPYIMX OPraHoB, MMEIOT BHUJA JJIUHHBIX Tsoked. K Hum
OTHOCSITCSl TPYJIWHO-YETIOCTHASI, PACIIOJIOKEHHAsI HUXKE SPEMHON BEHbI U COOKY
Tpaxeu. OHa MPUKpPEIJICHA C3a]I1 K PYKOATKE TPYyIHON KOCTH, a CIIEpEIU K HUKHEN
yenmroctd.  [lom  3ToM  Mblmieid TiIyOxke JieKaT TPYAUHO-COCIEBHJIHAS W
MJICYENIOAbA3bIYHAS MBIIIIBI, Y JIOIAJIH - TOJBKO IJIEYENOAbSI3bIYHAS. DTHU MBIIIIIbI
UAYT OT TPYAHOM KOCTHM W TMOJJIONATOYHOU (Paciuu K COCIIEBUIHOMY OTPOCTKY
BEPXHEUW YEIIOCTU U TENy MOABA3BIYHON KOCTU. CHU3Y Tpaxew JiexKaT JBE Mapbl
HEOOJIBIIIUX MBI - TPYJAMHO-ITUTOBUIHBIC U TPYAUHO-TIOABSA3BIYHBIE (CM. pHC.
26).

MpbIubl MO3BOHOYHOT0 CTOJI0A.

JlopcallbHble ~ MBIIIIBI  TMO3BOHOYHOTO  CTOJ0A  PACIMOJOXKEHBl  MEXIY
MOTIEPEYHOPEOEPHBIMU OCTUCTBIMU OTPOCTKAMHU ITO3BOHKOB M Ha IO3BOHOYHBIX
KoHIIax pedep. OHM pa3rudaroT MO3BOHOYHBIN CTOJO.

Pasrubatenn moO3BOHOYHWMKA HAYMHAKOTCS B OO0JAcTH KpecTia M HUAYT B
KpaHUaJILHOM HaIlPaBJICHUH JI0 XOJIKUA U TOJIOBBI, a B Kay1aJIbHOM HAMPaBJICHUU - JI0
XBOCTA.

K HuM oOTHOCATCA IJIMHHEWINAs MBIIIA CIWHBI, IT0JB3O0IIHO-peOepHas
MBIIIIA, OCTUCTAasi MBIIIA CHOUHBI W III€W, MHOTOpa3AeibHas MBIIIA CIHUHBI,
MOJHUMATEIN XBOCTa. B pasrnbaHuM MO3BOHOYHUKA yYaCTBYIOT MEKOCTHCTBIC U
MEXKIMonepeyHbie MBIIIBI. OT XOJKM MO II€€ Ha TOJIOBY HIYT IJIACThIPEBUIHAS
MBIIIIA, JJAHHEHIAs MBIIIIA TOJOBBI W IIEH, IMOJYOCTUCTasl MBIIIIA TOJIOBBI,
MHOTOPA3/IeJIbHAS MBIIIIIA IICH.

[Toas3momHo-pEOEpHAsT MBIIIIA JEIUTCS HAa MOSCHUYHYIO, CIUHHYIO U
MIEMHYI0 YacTM W HA4YMHAETCA OT MAaKJIOKa TMOJB3JOIIHOM KOCTH H
MONIEPEYHOPEOSPHBIX OTPOCTKOB IOSICHUYHBIX ITO3BOHKOB M OKAaHUYMBACTCSA Ha
MOIEPEYHBIX OTPOCTKAX /- r0, 4-T0 MIEHHBIX TO3BOHKOB.

JImuHHEeNIas MBIIIa JISKUT JopcojaTepalibHO OT IOJB30IITHO-PEOCPHOM
MBIIIIBI U TPOCTUPACTCS OT OOJIACTH KPECTIa U TMOJB3OITHON KOCTU JIO T'OJOBHI.
Ona cOCTOHT U3 MOSICHUYHO-CIIMHHOM, IITEHHOM 1 I'OJIOBHOM YacTeH.

JImHHEeWIas MbIIIa COUHBL U MOSICHUIBI 3aHUMAET BCE MPOCTPAHCTBO MEKIY
OCTUCTBIMM W TIONIEPEYHOPEOECPHBIMU OTPOCTKAMHU TOSICHUYHBIX TO3BOHKOB. B
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0o0JlacTU TPYJHBIX MO3BOHKOB MBIIIIA YMEHBIIAETCS W HCYe3aeT B 00JIaCTH
ICMHOT0 MOCIEIHEr0 II03BOHKA.

JInuHHEeHIas MBIIIIA IeU JISKUT MEXKIY COCLEBUAHBIMU OTPOCTKaMH 5-8- 1o
IPYAHBIX TO3BOHKOB M TOMNEPEUHOPEOEPHBIMU OTPOCTKAMU 4-5-TO MICHHBIX
IO3BOHKOB, IIPUKPHITA JJIMHHENIIIEN MBILILEH CITUHBI.

JInuHHeNmas Mblllla roJ0Bbl M aTjlaHTa HAYMHAETCA OT MEPBBIX T'PYJIHBIX U
MIEUHBIX MOCIEAHUX ITO3BOHKOB, 3aKPEIUISIETCS HA KPBUIE aTJIAHTA U COCLIEBUIHOM
OTPOCTKE BUCOYHOU KOCTH.

OctHcTass MBIIIA COMHBI U IIEH JIEKUT MEAUOJOPCAIBIIO OT JJIMHHEUIIEH
MBIl CTIMHBI, & Ha OCTUCTBIX OTPOCTKAaX M B 00JIACTH IIEU - MEAUAIBHO OT
MOJIYOCTUCTON MBIUIIIBI TOJIOBBI; HAYUHAETCSI OT OCTUCTBIX OTPOCTKOB MOSACHUYHBIX
U 5-6-r0 TPyAHBIX MO3BOHKOB W OKAaHYMBAETCS HA OCTUCTBIX OTPOCTKAxX 7-TO
TPYAHOTO U 4-5-T0 MIEHHBIX TO3BOHKOB.

[TomyocTtrcTast MbIia ToJOBbI HAUUHAECTCS OT OCTUCTOMONEpPEeUHON dacuuu u
3aKaHYMBAETCS HA 3aTHUIOYHOM TrpelHe.

[InacTteipeBuHAsT MBIIIA MPUKPHIBAET MOIYOCTUCTYIO MBIy TOJOBHI,
HAUMHACTCS M 3aKaHUYMBAECTCS BMECTE C HEH.

MHoropaszaenbpHasi MbIIIA TPOCTUPACTCS OT KpecTia a0 TpeOHs anucTtpodes
OT/ACIBHBIMA MEXXIMO3BOHOYHBIMUA IMYYKaMH, JICKUT MOJ AJIMHHEHUIIEH MBIIIIEH.
MeKOCTUCTBIE MBIIIIBI JIEKAT MEXKIY OCTUCTBIMU OTPOCTKAMH, @ MEKITONEPEUHbIE

- MEX]y TIONIEPEYHBIMU OTPOCTKAMH.

JITMHHBINA ¥ KOPOTKHUH TTOJJHUMATEN XBOCTA IMOJIHUMAIOT XBOCT.

BenTpasibHble MBIIIIBI  TTO3BOHOYHOTO CTOJI0A JIeKaT Ha BEHTPAIBHOM
ITOBEPXHOCTH TEJI MIEUHBIX U MOSICHUYHBIX IIO3BOHKOB U COCTOAT U3 CETMEHTOB

JInuHHAsS MBIIIIA TOJIOBBl HAuWHAETCS Ha PEOEPHBIX OTPOCTKAX 6-2-TO
IICHHBIX TTO3BOHKOB W 3aKPEIUIETCS Ha TpeOHSAX Tel IMO3BOHKOB J0 OCHOBAaHHS
yeperna. JTa U npsiMasi BEHTpajbHas MBIIILA TOJOBBI, JeXKallas MEXIy aTJIaHTOB U
TEJIOM 3aThUIOYHON KOCTH, OITyCKAET r'OJIOBY JKUBOTHOTO.

JImHHAsT MBIIIIA TIEH PACIoIiaracTcs OT aTjaHTa JI0 S-TO TPYyAHOrO MO3BOHKA,
oru0aeT MEeHHYIO YacTh TT0O3BOHOYHOTO CTOJI0A.

Manas mosicHU4Hasi MbIIIIA HAYMHAETCS Ha Telax MOCIEIHUX TPEX TPYIHBIX
MTO3BOHKOB, OKAHYMBACTCS Ha IMOSICHUYHOM OyropkKe IOJB3IOITHOW KOCTH, CruOaer
MOSICHUITY U Ta300€IpEHHBIN CYCTaB .

bonpmias mnoscHMYHAs MbIIIIA HAYMHACTCS Ha II03BOHOYHBIX KOHIAX
MOCJICAHUX pebep M TMONEPEYHOPEOSPHBIX OTPOCTKAX TMOSICHUYHBIX ITT03BOHKOB,
OKaHYMBACTCS HAa MajoM BeprTeie OeAPeHHOW KOCTH, CcrubaerT MOSCHUIY |
Ta300€IpEHHBII CYyCTaB.

KBagpaTHass mosicHU4YHasi MbIIIAa WAET OT KpblUla KPECTIIOBOM KOCTH 10
nmocieqHux pedep, m3rubaer B OO0k mosicHuily U ¢ukcupyeT ee. KopoTkwil u
JUJIMHHBIN OIYCKATEIN XBOCTA OMYCKAaKOT XBOCT.
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MbIubl KOHEYHOCTEI.

MpbIubl rpyAHOI KOHEYHOCTH.

[IpenocTHass MbIIIIA HAYUHAETCS B MPEAOCTHOM SIMKE JIOMATKH, OKAHYUBAECTCA
Ha Oyrpax Iuie4eBOil KOCTH, SIBJISIETCSl pa3rudaresneM.

3a0CTHas MBbIIIIA HAYMHAETCS B 3a0CTHOM SIMKE, OKAHYMBAETCS Ha IJICYEBOMU
KOCTH.

[TopnonatoyHass Mbllla 3aM0JHAECT MOJJONATOYHYIO SIMKY, OKAHYMBAECTCA
HA IJIEYEBOM KOCTH.

JlenbTOBHAHAS MBIIIA JIEKUT O34 JIOMIATOYHOM OCTH, HAYMHAETCS HA HEU U
3a0CTHOM MBIIIIE, OKAHUYMBACTCS Ha JEIbTOBUIHON IIEPOXOBATOCTH IJICYEBOU
KOCTH.

Maas kpyriiasi MbIIIIa HAYMHAETCA HA JIOMATKE, OKAHYMBAETCS Ha IJICYEBOU
KOCTH, JIS)KUT TT03311 3a0CTHO.

Bosnbiias kpyrnasi Mblllilla HAYMHAETCS OT KayJaJIbHOTO Kpas JIOMATKH,
OKAaHYMBAETCSl HA MEIUAJIBHON OBEPXHOCTH TJIEYEBOM KOCTH.

JIByriiaBasi MbIIIa Ijieya HAaYMHAETCS HA Oyrpe JIOMaTKH, OKAaHYMBAETCS Ha
JIy4Y€BOM KOCTH.

[IneueBas MplllIla HAUMHAETCS Ha IIEHKE MJICYEBOM KOCTH U 3aKaHYMBAECTCA
BMecCTe ¢ JAByriaaBoi. O0e SABISAIOTCS crudaTesaMu.

Pasrubarenu - TpexriaBas MBIIIIA TUIEYa, JIOKTEBAs MBIIIA W HAIPSATaTeslhb
dacuuu mpearuieubs JieKaT Ha BEPIIMHE YIJia JIOKTEBOrO cycTaBa. TpexriaBas
MBIIIIA TJI€Ya COCTOUT U3 TPEX TOJOBOK: JJIMHHOW, JAaTEPAIbHOW U MEIUaJIbHOM.
JInuHHAs TOJOBKA HA4yMHAETCS Ha KayJajJbHOM Kpae JIONaTKH, MeIualibHas U
JaTepanbHasi TOJIOBKM - Ha TeJie IUIEYEBOM KOCTH, OKAHYMBAKOTCS Ha JIOKTEBOM
Oyrpe JOKTEBOM KOCTH.

JlokTeBass MbIIIA JEKUT MO JIATEPATBbHOMW TOJIOBKOW TPEXIJIaBOM MBIIIIIBI,
HAYMHAETCS 10 KpasiM JIOKTEBOM SIMKH, OKAaHUYHUBAETCS Ha JIOKTEBOM OyTpe.

Hampsiratens dacuuu npearsiedbss HAYMHACTCS OT JIONMATKH, OKAHYMBAETCS Ha
JIOKTEBOM OyTpe.

JlydeBoii pa3rudarteip 3amsiacThs HAYMHACTCS Ha TJICYEBOM KOCTH, OKAHUYHMBACTCS
Ha TSICTHBIX KOCTSX, IOMOTAET pa3rudaTeIsiM JIOKTEBOTO CyCTaBa.

JlnmuHHBIN aOmykTOp OONBIIOTO Maiblia HAYMHASTCS Ha JYyYeBOM KOCTH,
OKaHYMBAETCS HA TOJIOBKE BTOPOM ISICTHOM KOCTH.

JlokTeBoii crubarenp 3amsicTbsd UMEET IUICYEBYIO TOJIOBKY, HAUYMHAIONIYIOCS Ha
IJICYeBOM KOCTH U JIOKTEBYIO TOJIOBKY - Ha JIOKTeBoM Oyrpe. OO0e TOJOBKH
OKaHYMBAIOTCA HA J100ABOYHOM KOCTH 3amsicThs. JlyueBoil crubarenb 3amscTbs
JIC)KUT HAa MEIMATIbHOM ITOBEPXHOCTH MPEAILICUbS.

Cpenu Mblll, JEWCTBYIOIIMX HA Maiblbl, pa3iNYalOT JJIMHHBIE U KOPOTKHUE
najblieBble pasrudarenu u crudatenu. K JUIMHHBIM TalbIEBBIM pa3ruOaTeINsIM

36



OTHOCATCA OOmWMA U OOKOBOM ManblieBble pa3rudarenu, KOTOphIE
pacnojiokeHbl B oOnacTu mnpenmiedbs. KopoTkue manbleBble crudartenu, K
KOTOPBIM OTHOCATCA MEXKOCTHBIE MBIIIIBI, PACIHOJIaraloTCs Ha MabMapHOU
(kaynanbHOM) MOBEPXHOCTHU MACTHBIX KOCTEH.

MpInbl TA30BOM KOHEYHOCTH.

Ta3z0Byl0 KOHEYHOCTb MPHUBOASIT B JBHM)KEHHE MBIIIIbI Ta300€IpEeHHOrO,
KOJIEHHOT'0, CKaKaTeJIbHOT0, MaIbIEBBIX CyCTaBOB (puc. 33, 34).

Mpinbl  Ta300€pEeHHOr0  CycTaBa MpPOXOJAsl 4epe3  BEepLIMHy  yria
Ta300€IPEHHOT0 CyCTaBa, OOpPa3ylOT STOJWYHYIO U 3aJHEOCIPEHHYIO TIpYIIIbI
MBIIIIII.

K sroguunoit rpynme pasrubateneil Ta3zo00eIpeHHOr0 CycTaBa OTHOCSTCS
NOBEPXHOCTHAs SITOJWYHAs MBIIILA, J00ABOYHASl STOJUYHAS MBIIIIA, TIyOOKas
ATOAUYHAS MBIIIIIA.

[ToBepxHOCTHasI ATOAMYHAS MBIIIIA JISKUT B SITOAUYHON 00JIACTU MO KOXKeH
BIIEpE/IM JIBYTJIaBOM MbIIIIbI Oenpa. Haunnaercst oT siroauuHo# ¢acuuu, Makioka,
KPECTIIOBOI KOCTH U 3aKperuigeTcs Ha 3-M BepTelie OepeHHON KOCTH (Y JIOIIaan).

Cpennsiss sirondyHasi MBIIIA HAaYMHAETCS OT KpbUIa MOAB3JOIIHON KOCTH,
OKaHYMBAETCs Ha OOJIBIIIOM BEpTEIe.

JloGaBoyHas SroANYHAas MBIIIA HAYMHAETCS OT KpbUIa MOJB3AO0LIHON KOCTH,
OKaHYMBAETCS Ha OOJIBIIIOM BEPTEJIC, CPACTACTCS CO CPETHEH SITOUIHOM MBIIIIICH.

['myOokast siroguyHas MbIIIIAa HAYMHAETCS HA JIaTepajbHOW MOBEPXHOCTH
CEAIUIITHON OCTH, OKAaHYMBAETCS HA OOJIBIIIOM BepTee.

K 3anneGeapennoit rpyrmmne pasrudaresneil Ta300epeHHOr0 CycTaBa OTHOCSTCS
JByTJaBas MbIIIa Oeapa, MONMYCyXOXKHWIbHAsI, MOJyNepernoHyaras U KBaJpaTHas
MBIIITIA.

JIByrnaBas mpliia O0epa HAUMHAETCS OT CEATUIIHOIO Oyrpa, OKaHUYMBaeTCs Ha
rpebHe 60JBII0N 6epIIOBOM KOCTH M MIATOYHOM OyTpe.

[MonycyxouibHast MBIIIIA HAYMHAETCS OT CEJAIMIIHOTO Oyrpa,

OKaHYMBAeTCs Ha rpeOHe OOJIBIITOI OEpIIOBOM KOCTH M IISITOYHOM OyTpe.

[TonynepenoHnyaTasi MbIIIIIa HAYUHAETCS OT CENATUIITHOTO Oyrpa, OKaHYUBACTCS
Ha MEUATHHOM MBIIIENKE O€IPEHHON KOCTH.

KBagpatnas wmblia HauyuHAETCS OT CEAAIUITHOW KOCTH, OKaHYMBACTCS Ha
OenpeHHOoI KOCTH BOJM3H BEPTIY>KHON SIMKH.

Crubatenu (haekcopsl) pa3BUTH ciabee, Iexar Ha MEAHAIbHON TOBEPXHOCTH
KOHEYHOCTH BIIEpEIN Ta300€IpeHHOT0 CyCTaBa, T.€.

BHyTpu ero yria. K HuUM oTHOcATCS Manas MOSICHUYHAs, MOJB3AOIIHO-
MOSICHUYHASI, KBaJpaTHas, TpeOCmIKoBasi, TOPTHSKHAS MBI, TpsIMas TOJIOBKA
YEeTHIPEXTIIABOUM MBIIIIIBI, HAMIPSATATENb IUPOKOU (hactmu Oemapa.
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ITonB3101IHO-TIOACHUYHAS MBI HAYMHACTCS HA KPbUIbSIX MOAB3IOLIHOW U
KpPECTLOBOM KOCTEH, OKaHUYMBAETCA Ha MAJIOM BepTelie OEAPEHHON KOCTH.
Hanpsrarens mupokoil ¢acuuu Oepa HaUMHAETCS CYXOXHJIBHO OT MaKJIOKa,

OxaHunBaeTcs Ha KOJIEHHOM yalike U Ha rpedHe 00Jb1I0i 0epIioBOM KOCTH.

['pebemikoBasi MbIllIa HAYMHACTCS HA MOJIB3JOIIHOM KOCTH UM OKAHUYMBAETCS
JUCTAJILHO OT MAJIOTO BepTesia OeIpeHHON KOCTH.

AJTYKTOpbl - TPUBOMSIIIME MBIIIIBI PACIONAraloTCd Ha MEIUalbHOU
MOBEPXHOCTH OEIPEHHOMN KOCTH.

CrpoiiHasi MBIIIIA HAYMHAECTCSA HA Ta30BOM CPAIICHUU U CYXOXKUJIUU TPSAMOI
OpIOITHOM MBIIIIIBI, 3aKAHYMBACTCSI HA MPSAMOUM CBS3KE KOJICHHOM dYallku, rpeOHe
00JIbIIION OEPIIOBOM KOCTH.

[IpuBonsimas wmeimina Oeapa HAUYMHAECTCS OT BEHTPAJIBHOM CTEHKH Ta3za H
KayJaJIbHO OT 3alepTOro OTBEPCTUS, OKAHYMBAECTCA Ha IJIAHTAPHOW MOBEPXHOCTHU
OePEHHOM KOCTH MaJoro BepTeia J0 MeAHAIBHOTO MBIIIIEIIKA.

AOGIYKTOPBI - 3TO OTBOMASIIME MBIIIIBI JIGKAT HA JlaTepaTbHON MOBEPXHOCTH.
AOGyKIIUS TPOU3BOJUTCS B OCHOBHOM TJTyOOKOM SITOIMYHON MBIIIIEH U B MEHBIIIEH
CTETNIEHU CpeTHEH ATOAUYHON U IBYTIaBOM MBIIIIEH Oepa.

CynuHaTopbl MOBOPAYMBAOT KOHEUHOCTh HApyX y. K HUM OTHOCAT HApY>KHBIN
Y BHYTPEHHMI 3alupaTes, JBOMHUYHYIO, MOJBHXKHO-TIOSCHUYHYIO U JIBYTJIABYIO
MBIIIIIBI Oespa.

[IpoHaTOopsl MOBOpPAaYMBAIOT KOHEYHOCTh BHYTpPb. [IpoHALMIO BBINOJHSAIOT
NOBEPXHOCTHAS ATOJAUYHAS, OJIyIIEpENIOHYaTasl, MOIYCYX0KHIIbHAS MBIIIIBI.

Mbinbl KOJIEHHOT0 CyCTAaBAa.

YerbipexriiaBasi Mbllia Oelpa pacroiaraeTcsi BIEpenud OeIpeHHOM KOCTH.
CoctouT U3 YeThIpeX TOJIOBOK: MPSIMOM, JaTepajibHOM, MEAUATBLHOU W
MIPOMEKYTOUHOU. [Ipsimas roioBka HAUMHAETCA HA MOAB3AOIIHON KOCTH, OCTAJIbHBIE
- Ha MTPOKCUMAIbHOM KOHIIE O€J]peHHON KOCTH.

Bce romoBku okaHUYMBAIOTCS HA KOJICHHOM Yarike. MBIIIa B [eJIOM pa3rudoact
KOJICHHBIN CYCTaB, a MpsAMasi TOJI0BKa, KpPOME TOTO, Cr0aeT Ta300eAPEHHBIN CYyCTaB.

[logkoneHHas MBIIIIA HAYMHAETCA CYXOXHWJIBHO B TIOJKOJIEHHOM SIMKE
OenpeHHOoI KOCTH, 3aKPEIUIIETCs] Ha KayIalbHOM MOBEPXHOCTH OONBINON OepiioBOi
KOCTH, CTU0aeT KOJICHHBIN CYCTaB.

MBI CKAKaTEeJIBHOI0 CyCTaBa

— pasrubaTenu JIeKaT Ha KayJaTbHOW MOBEPXHOCTH TOJICHU M MPOXOAAT Yepe3
BepmIMHy ero yria. K HHM OTHOCATCS TpexriaBas MbIIIA TOJEHU WU 3aJHSA
OompiiebeprioBasi. MM momoraroT IByTIIaBas MbIIIA Oeapa, MONyCyXOKHIbHAS H
00a crubareist najblEB.
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Crubatenu CKakaTeJbHOTO CYCTaBa paclojaraloTcss Ha KpaHUaJIbHON
MOBEPXHOCTH TOJIEHH U MPOXOASAT BHYTpU ero yria. K HUM OoTHOcATCA nepemHsis
Oosbie0epIioBas, Maao0epIioBbIe, JIIMHHBIC, KOPOTKUE U 3-4, JUIMHHBIN U OOKOBOI
pasrudaresnu naibleB.

Tpexrnapast MblllIlla TOJICHH COCTOUT U3 UKPOHOXKHOM, KOTOpasi HAUMHAETCA Ha
OeIpEeHHOI KOCTH U 3aKperuisieTcst Ha Oyrpe NATOYHON KOCTU U MSATOYHON MBILIIIBI.

Best mpimma pasru0aer ckakaTeNlbHBIM CYyCTaB U IMOMOTaeT crudarh KOJEHHBIN
CyCTaB.

MpImubl HaJbUEBbIX CYyCTABOB.

Pa3zrubarenu nmanbleB pacnoyiaraloTcsi Ha KpaHHaJIbHOM MOBEPXHOCTH TOJICHU U
CTOIIbI, @ CrU0aTEeNN — Ha KayJaJbHOM OBEPXHOCTH.

JInuHHBIN pa3rubarens NanbleB HAUYMHACTCS B CIICMATBHON AMKE JIaTepaibHOU
MBIIILE OePeHHON KOCTH U 3aKaHUMBaeTCs Ha 3-ei (anaHre.

Kopotkwuii pazrubarens mnajiblieB HAYMHAETCS HA CBSI3KAX CKaKaTEJIbHOTO
CycTaBa, OKaHUMBaeTcs Ha 2-i ¢anaHre.

boxkoBoii paSFI/I6aT€JIL naJIbLCB JICXKHUT Ha HaTepaHBHOﬁ IMOBCPXHOCTH I'OJICHU.

JInuHHBIN pasrudarenb OOJIBIIOTO TMajblia JIEKUT Ha MaJiol OeplioBON KOCTH,

OKaHYMBAeTCs Ha 2-i (panaHTe MayIbIICB.

[ToBepXHOCTHBIN crudaTenb TMalblleB HAYMHACTCS B IUTAHTAPHOM SIMKE
OepeHHOM KOCTH, OKaHYMBaeTCs Ha 1-2-i ¢anaHrax majibleB.

['myGoxkuii crubarenb MayiblieB JEKUT HA TUIAHTAPHOU MOBEPXHOCTH OOJBIION
OepIoBOM KOCTH, HAYMHACTCS HA JIATEPAIBHOM MBIIIENIKE OOJBIION OepIIOBOM
KOCTH, OKaHUMBAETCs Ha 3-i (haslaHre masabIes.

MEXKOCTHBIC MBIl Y KOMBITHBIX JKHBOTHBIX — 23TO CYXOXKHIIHE,
HaYMHAIOIMIEeeCs OT OOIe CBS3KU 3aIUTFOCHBI, OKAHYMBAETCS JIBYMS BETBSIMH Ha
C€3aMOBHUIHBIX KOCTSIX.

CucreMa opraHoB KpoBooOpaneHus 1 JuMdooopaleHust

Cuctema opraHoB KpoBo- M TUM(OOOpAIICHHS 110 CBOEMY 3HAYCHHUIO 3aHUMACT
ocoboe monokeHne B opranm3Me. OHa OOBEAMHSIET OTACIBHBIC YAaCTH, OPTaHbI U
TKaHU OpraHW3Ma B OJHO IIeJioe, oOecreunBas TEeM CaMbIM ero (PyHKIIMOHAJIbLHOE
€IMHCTBO 1O KOHTPOJIEM HEPBHOU CUCTEMBI.

KpoBb - ocHOBHas (yHKIHMOHAJIBbHAS W MoOp(QoJorHYecKas cOCTaBHas YacTh
CHUCTEMBI KPOBO- M JTUM(OOOPAIICHHS, TOCTOSHHO JABMIKYIIASACS 1O KPOBEHOCHBIM
cocyaaM opranu3Ma. KpoBbio K KJI€TKaM M TKaHSIM OpraHu3Ma JIOCTaBIISETCS BCE
HeoOxoaumoe IjiI oOMeHa BEIECTB: BOJA, MUTATCIbHBIE BEIIECTBA, BUTAMUHEIL,
MHHEpaJIbHbIE BEIIECTBA, KUCIOpoJ. KoHedHble MpOIYyKThl OOMEHA MUTATEIbHBIX
BEIIIECTB U JIBYOKCHU]I YIJIEPO/Ia, BBIACIAEMBIM KIETKAMHU U TKAHSIMU MOCTYIAIOT IO
KPOBEHOCHOMY pYCJIy K OpraHaMm BBIJICJICHHMS: IOYKaM, IOTOBBIM JKejie3aM H
YAaCTUYHO K KHUIIICYHHUKY, JETKUM, a JBYOKCHJ YIJIEpPOJia MOCTYMaeT W3 KPOBU B
NETKHUE W BBIICISICTCS BO BHEITHIOI cpeny. Llupkymupyet okono 50% Bceit kposH,
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a OCTallbHasi KPOBb HAaXOJWUTCS B CICHMAIIBHBIX pe3epByapax -Jero KpOBH: B
ceneséuke 16%, B neuenu 20, B koxke 10, B kocTsax 2-3%.

KpoBb — xuakas coenuHHUTENIbHAs TKaHb KPACHOTO I[BETa, COJIOHOBATOTO
BKyca, cOo cBoeoOpa3HbiM 3amaxom, pH OGombmie 7,0, BSI3KOCTh KpoBU B 3-5 pa3
OoJibllle BSI3KOCTH BOJABI W 3aBUCUT OT COJEp>KaHUs OCJIKOB M KOJIMYECTBA
(OpMEHHBIX AJIEMEHTOB: y KpymHOro poratoro ckora 4,09-5,46, y cBuneit 5,08-
6,76, y menkoro poratoro ckora 3,32-4,84. KonudecTBO KpOBH Yy KPYIHOTO
poraroro ckota 7,6-8,3% >xuBoit Macchel, y cBuHel 4,6, y nomanei 10, y kyp 8,5%.
VY Gosiee MOJBMXXHBIX KUBOTHBIX KPOBU OOJIBIIIE, UEM Y MAJIOTIOIBHYKHBIX.

KpoBb coCTOMT U3 KJIETOUHBIX WU (POPMEHHBIX SJIEMEHTOB W IIJIa3MBbl.
dopMeHHBIE DJEMEHTHl HAXOJATCS B IUIa3M€ BO B3BEHICHHOM COCTOSIHUU U
00yCJIOBIMBAIOT HEMPO3PAYHOCTh M IBET KpoBU. KpoBb, Ooraras KUCIOPOAOM,
SPKO-KpPAacHOTO IIBeTa, OeaHas KHUCIOpPOoJIOM - TEMHO-BulIHEBoOro. I[lmasma - 310
KpPOBb, OCBOOOXKIAEHHAS OT KJIETOYHBIX 3JIEMEHTOB, COJJOMEHHOIO I[BeTa. B miuazme
HaXOJATCs aHTUTeNa (0coOble OeKOBBIe 00pa30BaHMs ), 3AIIUIIAIOIINE OPTAaHU3M OT
00JIe3HETBOPHBIX MUKPOOOB, UX 51J10B, HHOPOHBIX UM TOCTOPOHHUX TEII.

dopMeHHBIE D3JIEMEHTBl KPOBH - DJSPUTPOLMTHI: O€3bsSAEpPHBIC KpacHBIC
KPOBSIHBIC TEJbIA, KOTOPBIE MEPEHOCAT KUCIOPOJI U3 JIETKUX K KJIETKaM OpraHu3Ma,
3a CU€T COEIUWHEHMS] C TeMOTJIOOMHOM KpOBH, 00pa3ys JIETKO paclaJaroliuecs
COCTMHECHUS

— okcuremorsiobun. Ilocrme oTmaum Kuciopoja KIETKA OKCHUTeMOTIO0MHA
COCIMHAIOTCS C JIMOKCHUIIOM YTJiepojia, oOpa30BaBIIMMCA B pe3ysibTate OOMeHa
BEIIECTB B KJIETKaX M TKAHIX opraHu3ma. Ecim BO BIbIXaeMOM BO3yXE€ €CTh XOTS
OBl O/IHA JlecATUTHICSTYHAS 10715 okcuAa yriepoza (II) ¢ HuM MoxkeT coeTMHUTBCA 10
50-70% remorno6una. B 3TUX yCIIOBUSX KUCIOPOJ YKE HE MOXKET COCAUHSITHCS C
reMOTrJI00MHOM U JOCTaBKa €ro K TKaHSM MPEeKpaIlaeTcs, ClIe0BaTEIbHO, TKAHEBOE
JBIXaHUE TPEKPaIaeTCcs, TO €CTh (PAKTUYECKU HACTYMAET CMEPTh;

JEHKOIUTHI: Oelible KJIETKH KPOBH, 00JIaJafoT aMEOOBHIHBIM JIBHUKEHHECM,
00€3BPEKUBAIOT M YHUUTOXKAIOT MOCTOPOHHHUE YACTHUIBI B OpTaHU3ME, B TOM YHUCIIE
1 MUKpoOBl. CrIOCOOHOCTh TIepeBapuBaTh BHYTPHU ce0s HMHOPOIHBIC Tena (SBIICHUE
¢aronuTos3a) U TEM camMbIM 3alIHIIATh opraHu3M oTKpsuT .M. MeunukoB B 1883r.

XKupyr neitkorutel 5-10 mgHe#, 00IagarOT yAUBUTEIBHOW CIIOCOOHOCTHIO
MIPOHUKATh CKBO3b CTEHKHM KPOBEHOCHBIX COCYIOB B TKaHM W IE€peMENIaThCi B
camble pa3IMYHbIC YaCTH M OPTaHbl Telia MO0 TOKY KpPOBU W MPOTUB TOKa, T.€. Ty/a,
7€ OPTaHU3M HYXJAeTCs B UX MMPUCYTCTBUH,

TPOMOOIIMTHI, WJIM KPOBSHBIE ITUTACTUHKU KPYTJIble WJIM OBajbHBIE OYCHBb
HeOONbIIIOT0 pa3Mepa. Maneiiiiee paHeHHE KpPOBEHOCHBIX COCY/IOB BBI3BIBACT
rubenb TPoMOOIMTOB. Pa3pyiasch, OHU CKIECUBAIOTCS B 00Pa3yIOT TPOMO, KOTOPBIH
U 3aKyllOpUBaeT OTBEPCTHE B TMOBPEXKAEHHOM COCyA€, NPHUOCTAHABINUBAs
KPOBOTEUYECHHUE.

[Iponiecc cBEPTHIBAaHUS KPOBU MPOTEKAET CIAEAYIONIUM 00pa3oM: pa3pyllascCh,
TPOMOOITUTHI BBIZICTISIIOT B KPOBb TPOMOOKHMHA3Y, KOTOpas MPeBpaIiacT HEaKTUBHBIN
(dbepMEeHT KpOBH - MPOTPOMOUH B MPUCYTCTBUH COJIeH Kanblus M BuTamMmnHa K B
aKTUBHBIA QepMeHT - TpoMOWH wuiu (GUOPUH, KOTOPHIH,
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BO3/ICHCTBYS Ha pacTBOPUMBII OEJIOK KPOBU - PUOPUHOTEH, MPEBPAILIAET €r0 B
HEpPaCTBOPUMBINH OeNoK (UOPUH, BHIMANAIONIMNA K3 KPOBM B OCaJOK B BHUJIC
TOHYAUIIMX JJIMHHBIX HUTEHU.

Kunkass yactb KpOBH, OCBOOOXAEHHAs OT (OPMEHHBIX DJIEMEHTOB U
(¢ubpuHOTreHa, Ha3bIBAETCS CHIBOPOTKOM.

KpoBb, mmménnas ¢uOpuHa Ha3piBaeTcs aAepuOpunupoBanHHoi. [Ipu
COOJIFOICHUU YCTAHOBJICHHBIX TMPABWI OTJIYHMIEHUS M OOECKPOBJIMBAHUS MYTEM
nepepe3anusi B 00J1aCTH €M COHHBIX apTepUid U APEMHBIX BEH, WM IJICYETOJIOBOTO
CTBOJIa OKOJIO 1-0oro peOpa MOXHO HU3BJI€Yb KPOBH: M3 TYII KPYMHOI'O POraToro
ckota 4,5%, 13 Tyl MEIKoro poraroro ckora 3,2-3,5, u3 tym cBuHen 3,5% >KuBOM
MAacchl Tefa.

Cepaue.

Cepnue (yatr. cor, rped. cardia) — 9TO IEHTPAJIbHBIM OpraH KpPOBO- U
nuMdooObparieHus. biaarogaps HempecTaHHBIM PUTMUYECKUM COKPAILICHUSIM Cep/ilia
KpOBb U JIuMda IUPKYJIUPYET MO OOJBIIOMY (CUCTEMHOMY) U MajoMy (JIETOYHOMY)
KpyraM KpoBOOOpaIleHHUS.

Cep/ilie MJICKOTUTAIONTAX — MBIIIEYHBIN YeTHIPEXKAMEPHBINA OpraH, UMEIOIIUI
JBa TIpeACEepAusl U JiBa JKEIyJ0uYKa, OBaJIbHO-KOHYCOBHIHOU (opmbl (puc. 58).
PacnionokeHO OHO B T'pyJIHOW MOJOCTH MEXAYy JErKUMH, BIepeau AuadparMbl, B
obnactu ot 3-ro n0 6-ro pebpa. Ha cepaie pa3nnyaioT OCHOBaHHE U BEPXYUIKY.
OcHoBaHuE pacIIMpPEHO, JIEKUT Ha BBICOTE cepeauHbl 1-ro pebpa. Bepxymika
ceplilla Cy>K€Ha, pacroyiokeHa B o0yiacth 5-6-ro MeXpEOEpPHOro MPOCTpPaHCTBA
BOIM3U TPYyIHOU KOocTH. [IpofosibHONM MBIIIEYHON MEPErOpOKON MOJIOCTh Ceplia
pa3zielieHa Ha MPaByIO U JIEBYIO MOJOBUHBI. Ka)aas moJIOBUHA UMEET JIBE KaMEphI:
IPEACEPANE U JKEITyA0UYEK.

IIpencepaus (atrium cordis) pacmofioKeHbI B OCHOBAaHHMH CEpJIA, CHApYKH
OTJICJICHBI OT JKEJIYJAOYKOB BEHEYHOW OOpPO3/10i, B KOTOPOH MPOXOJISIT OCHOBHBIE
BeHeuHbIe cocynbl. CTEHKH TMpeicepauil 0O0pa3yloT cCIelble MEIIKM — IpaBoe |
JIEBOE CepJcuYHble YIIKUM. B mpaBoe mpencepAne OTKPBIBAIOTCA KpaHUalIbHAs WU
KayJaiabHas IOJbIe BEHBI M YCThe OOJBIION CepJedHON BEHBI — BEHEYHBIM CHHYC
cepAla, B JIEBOE€ — TPU-YEThIPE JAKYHbI JErOUHbIX BeH. lIpencepaus u xkenyqouku
COOOIIAIOTCS TPaBbIM U JIEBBIM MPEJCEPAHO-KEITYJOUKOBBIMH OTBEPCTUSAMH, B
TOJIIE KOTOPBIX pACMOJOKEHO JaBa GUOpO3HBIX Koiblla. K KkpasMm mpaBoro
OTBEPCTHS MPUKPEIUIEH TPEXCTBOPUATHIN KJlanaH, K KpasiM JIEBOTO - JBYCTBOPYATHIN
(cm. puc. 58). Kiranansl OporyckarT KpOBb TOJBKO U3 MPEICEPAUNA B KEITYJOUKH.
N3 neBoro kenymoyka BBIXOJUT a0pTa, U3 MPaBOrO — CTBOJI JIETOUHBIX apTEepuil, B
TOJIIE WX TaKXKe HMEITCS (UOpPO3HBIE KONbIA. Y OCHOBAHWHA 3THX COCYJIIOB
HaxolsTCsl  TOJYJIyHHbIE  KJamaHbl, COCTOSIIME UX TPEX  KapMallKoB,
00eCIeunBaloIX TOK KPOBH TOJIBKO M3 JKETyT09YKOB. B hMOPO3HOM KOJIBIIE aOPTHI
BCTPEUAIOTCSl JBa-TPU CEPJEYHBIX Xpsilla, y poraToro CKora — mpaBasi U JieBas
CepJIeYHbIE KOCTH.
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Kenynouku (Ventriculus cordis) oOpa3zyroT 0osbliyto 4acTh cepaua. CHapyxu
Ha WX OOKOBBIX MOBEPXHOCTSX MPOXOAT JieBas U IMpaBasi MPOAOJbHbIE OOPO3IbI HE
JOCTUTasl €ro BepXylIKu. Bepxylika cepiamia NpUHAMJICKUT JIEBOMY KETyI0UKY,
KOTOPBIM HaXOJUTCSI HECKOJIBKO ClIeBa M €331, a MPABBIM KeTyI0YeK — HECKOJIbKO
CIpaBa U criepeu.

CTeHkM JIeBOTO XKENyAOUYKa B JBa- TPU pasza TOJIIE CTEHOK mpaBoro. Ha
CTEHKAaX KEIyIO0YKOB HMEIOTCA TMepeKIaJuHbl (TpaOeKyynbl) M COCLEBUIHBIC
MBIIIIBI, K KOTOPBIM MPHUKPEIUISIOTCS CYXOXHWJIbHBIE CTPYHBI CTBOPYATHIX
KJIAMlaHOB.

[Tonocth cepala BhICTIAaHA TOHKOM OOOJOYKON — HSHIOKAPJOM, MOKPBITHIM
sugoTenneM. CpelHUil CIoN — MUOKap/ ] — MMOCTPOCH U3 MBIIIEYHBIX CIOEB (5-8 MM),
COCMHEHHBIX MEXIy co0oil. HapyxHblii cioii cepiama MpeACcTaBiIeH TOHKOM
cepo3Hoil 00070uKoi — amukapaoM. OH TEpexXoJUT Ha COCYJbI, BXOASIIUE U
BBIXOJIAIINE W3 CepJilla U OKYThIBAET €ro CHapyXH Kak TMapueTalbHBIA JUCT
nepukapaa. Mexay SIuKapaoM U MapueTabHbIM JIUCTOM Tiepukapaa GopMupyercs
cepjeYHas MOJIOCTh, 3aM0THEHHAsT HEOOJIBIIINM KOJUYECTBOM CEPO3HOM KUIKOCTH.
C mnepukapioM TMPOYHO COSTUHSIOTCS (HUOPO3HBIA CJIOW, MPOUCXOIAIMMUA OT
BHYTPUTPYIHOU dacivu, U IepuKapIuagbHas IieBpa, BISIONIAsCs MPOJ0JDKCHIEM
CpellocTeHUsl. DT TpU CJ0si 00pa3yloT OKOJIOCEPIIEYHYI0 CYMKY, B KOTOPOM
3aKiroueHo cepaie. OHa KpenmuTcsl K TPYIHOM KOCTH CBS3KaMHU U K IMO3BOHOYHOMY
CTONOY COCYaMU, BXOJIAIIMMHU U BBIXOSIIUMU U3 CEpALIa.

Bennunna cepaua 3aBUCUT OT BO3pacTa, BUJIA, TOPObI, MBIIIEYHOW HAarpy3KH.
[Ipencepaust u XKenyAOuKH cepJlia COKpallarTcs 000CO0JIeHO ApYr OT apyra HO
COTJIACOBAHHO.

B nepBoii ¢daze paboTsl cepiilia COKpalaloTes Ipeicepausi, U3 KOTOPhIX KPOBb
MOCTYIAET B pacciabIeHHbIE KETYJOUKH (COCTOSIHUAE TUACTOJIBI KETy0uKoB). [Ipu
5TOM TMpaBble U JIEBbIE CTBOpYATBhIE KJAMaHbl MEXKIY MPEICEpAUsIMH U
KEITYJOYKaMH OTKPBITHI, T.€. CTBOPKH KJIAIIaHOB ONYILEHBI U MPUJIETal0T K CTEHKAM
KEITYTOUKOB.

Bo BTopoii (haze cokpammarorcs KeayaodKku (COCTOSHHE CHCTOJBI). IIpu aTom
KPOBb M3 JKEIyJI0YKOB MOCTYINAET B JETOYHYIO apTEPUIO U AOPTy MPHU OTKPBITHIX
MOJYJYHHBIX KJalaHaX, KOTOPbIE 3aKPbIBAIOTCS B MOMEHT JUACTOJIbI KETYI0UYKOB,
MPENATCTBYSI OOPATHOMY TOKY KPOBH M3 aOPThl U JEFOYHOM apTEPHUU B KEITYIO0UYKU
(cM. puc. 58).

B Tpetneit paze nacTymaer obiiee pacciabieHue MPeACcepaIuid U KeTyI09KOB.
Tpu ¢as3er cepaeyHol NEATENBPHOCTH COCTABISIIOT OJMH IHMKJI PadOTHI Cepila.
Ilepen HauamoMm ouepegHOTO LUKIA HAOMIOJAETCS HEKoTopas may3a — OTIbIX
CEpJICYHOMN MBIIIIIIBI.

bouabuioi 1 Majblii KPyru KpoBooOpalieHusl.

KpoBb B opranmsme ABMXETCS MO ABYM KpyraMm KpOBOOOpalIeHHs: OOIbIIOMY
1 Masniomy (puc. 59a).
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Bonpioit kpyr kpoBooOpallieHus, UM CUCTEMHBIA OXBaThIBAET BCE CUCTEMBI
oprauu3ma. OH HAQUMHAETCS W3 JIEBOIO MKEIMyJOYKa aOpTOM M 3aKaHYMBAECTCA B
MPaBOM IPEACEPANH KPAHUAIBHOM U KayJaJbHOW MOJBIMU BEHAMU.

ApTepuanbHas KpoBb, IOCTYyNAIOIIAs U3 CEep/illa B a0pTy, Oorata KUCIOPOIOM,
MUTATEBHBIMA BELIECTBAMHU M COJIEPKUT OMNPEACIEHHOE KOJUYECTBO MPOAYKTOB
oOmeHa BeniecTB. KpoBb M3 aOpThl HAMPABIISIETCS B OTXOMASIINE OT HEE apTepuu, 13
HUX B 00JIee MEJIKUE COCY/bl — APTEPHUOJIBI U Jajiee B KAWJUIAPHI, T/I€ U MPOUCXOIUT
00OMEH BEIeCTB MEXy KPOBBIO U KJIETKaMU opraHa. M3 KpoBH B KJIETKH MOCTYMAET
MUTATENbHBIE BEIIECTBA, KUCIOPO, TOPMOHBI, BATAMUHBI MUHEPAIbHbBIE COJIM, BOJIA,
a U3 KJIETOK B KPOBBH MPOJYKTHl OOMEHa BEHIECTB W JAUOKCHUH yriepoaa. Kporb
CTAaHOBUTCS BEHO3HOW M W3 MHOTOYMCJIEHHBIX BEH TOJIOBBI, WIE€HU, TPYAHBIX
KOHEUYHOCTEH, IPYJHON KJIIETKU HAMPABISIETCS B KPAaHUAIBHYIO TIOJIYIO BeHY (B Heé
XKe TIoCTymaer W jumda co BCEro Tena), a M3 Ta30BbIX KOHEUHOCTEH, 3aJHEH
MOJIOBUHBI TYJIOBMINA, BHYTPEHHUX OPTraHOB — B KayJaJIbHYIO MOJyw BeHy. O0e
BEHBI HECYT BEHO3HYIO KPOBb B IPABOE MPEJICEPINE, a 3aTEM B MPABBIN KETYT0UEK.

ApTepuanbHble COCYAbl OOJIBIIOTO Kpyra KpOBOOOpAIEHHUS, MOTydYaroIne
KpOBb M3 cCepAla, KOTOpoe pabdoTaeT NPEepPhIBUCTO, TOJMYKAMHU, HCIIBITHIBAIOT
rpomagHoe pAaBiieHue. [Ipu cokpalieHus J€BOro >KelyJo4yka cepiala KpOBb
BHITAJIKUBAETCS B aOpTy U JBWKETCS CO CKOpPOCThiO 25 w™/c. Aptepuu
TOJICTOCTCHHBIC, YIIPYTHe MPOYHbIC, O€IOBATOTO IIBETA.

B creHkax cocysoB pa3inyaroT 4eThlpe 000J0UYKU: BHYTPEHHIO — SHIOTEIHM,
UHTUMY, CPEIHIOI — MEIHMI0 M HapyXHYI aiBeHTuluio (puc. 60). DHpoTenuii
COCTOUT U3 PAJa IIOCKUX KIJIETOK; MHTHUMa COCTOUT M3 JIACTHYECKUX DJIEMEHTOB;
MeJUs COCTOUT M3 DJIACTUUECKUX M MBIIIEYHBIX BOJIOKOH; aJIBEHTHUIIUSI COCTOUT W3
COEIMHUTEIbHOTKAHHBIX 3JEMEHTOB M MPOJOJBHBIX 3JIACTUYECKUX U TIIAKUX
MBIIIEYHBIX BOJOKOH. B caMbIX TOHKHX apTepUsX CTEHKAa COCTOUT M3 TPEX
000J104€eK: DHIOTEINAIBHOM, MBIIIEYHON U COSIMHATEIbHOTKAHHOM.

N3 aprepuii KpOoBb NEPEXOIUT B KAMWIUISAPBL. Uepe3 MPOCBET KAMMILISIPA MOMKET
OPOWTH OJHO KPOBSIHOE TEJbLIE; APUTPOLHUTHI, MPOTUCKUBAACH YEPE3 KAMUJUISAPHI,
JaXKe HECKOJIBKO CIUTIOIIMBAIOTCA. Kanmuiisipel MPOHU3BIBAIOT MOYTH BCE TKAHU
oprann3ma. CTeHKa KanWUIApOB MPEACTaBISET €000 MOIYNPOHULIAEMYIO
MeMOpaHy U COCTOUT M3 000J0YKH — Oa3aIbHONH MEMOpPAHBI M OJTHOTO CJIOSI TUIOCKUX
SHAOTEIUANBHBIX KIETOK. DHAOTEINI MPENATCTBYET MPOHUKHOBEHUIO MH(MEKIINU B
TKaHU U3 KPOBEHOCHOTO pyciia. OCOOEHHO MHOTO KaMWIISIPOB B CEPOM MO3TOBOM
BEILIECTBE, B JIETKUX, B CEPJILI€, MEHBIIE BCErO0 MX B CYXOXWIUAX, CBs3Kax. OHU
OTCYTCTBYIOT B 3MUIAECPMHUCE, POTOBHUIE M XPYCTAJIMKE IJla3a, B apTEPUSAX BOJIOC,
THAJTMHOBOM XPAILE U JIP.

ApTepuanbHble COCYABl OOJBIIOTO Kpyra KpOBOOOpAIICHHWS HAYMHAIOTCS
AOpTOM, KOTOpasi BBIXOJAWUT M3 JIEBOTO JKEIYJOYKA W TYT XK€ HaJ MpPEACEpPAUEM
OTHAa€T IJICYETOJIOBBIM CTBOJI, WAYIIMA BOepén K Iiee, a caMa MPOXOJIUT
JOpCoKayaaabHOo, o0paszys ayry (puc. 61). B rpyaHoii mojocTu aopra JEKHUT B
CPEIOCTEHUN MEXIYy TYNbIMU KpasiMu JIETKoro. B OprolHON MmojocTH mo3agu
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nuadparMpl OHa TPOXOAUT MOJI MO3BOHOYHUKOM CJIeBa OT KayAaJIbHOU MO0
BEHbl W Ha3biBaeTcs OpromHoN aoptoil. Ha ypoBHe mocnenHux pédep oT Heé
OTXOAST JBa KPYIHBIX COCYJa: YpEeBHAs M KpaHUalIbHas OpbDKECUHBIE apTEpHH,
CHa0XaroIue KPOBbIO BHYTPEHHHUE OpraHbl OPIOITHOM nosocTu. Jlanbiie Ha ypoOBHE
BTOPOTO MOSICHUYHOTO MO3BOHKA OT OPIOIIHOM aOPThl OTXOJAT MOYCUHBIC apTEPUH,
3aTeM cemMeHHble. Ha ypoBHE MOCIEIHETO MOSACHUYHOIO IMO3BOHKA MOSICHUYHAS
aopTa OTHAET JABE MApHBIE KPYMHBIE BETBHU: HAPYKHYIO MOJB3IOLIHYIO0, UAYLIYIO B
3aJJHIOK0 KOHEYHOCTh, U BHYTPEHHIOIO MOJAB3AO0IIHYI0 aPTEPUI0 UAYIIYIO B MBIIIIIBI
Kpyna M B Ta30ByIl0 0O0JacTh, a camMa CTaHOBHUTCS CpPaBHUTEIBHO TOHKOW U
IIPOJIOJKAETCS BHAYAJIE KaK KpPECTLOBAs apTePHs], @ 3aTEM KaK XBOCTOBAs.

Ot nyru aopThl B CAaMOM Hayajie OTXOJST MpaBasi U JIeBas BEHECUHbIC apTEpPUH,
NUTAKOIINE cepale. B moiaoctu cepiedyHol CyMKM Ayra aopThl COEIUHSIETCS CO
CTBOJIOM JIETOYHBIX apTEPUi MOIIHOM CBSI3KOM. 3aTEM OT AYTH aOpThI Cpasy Ke 3a
npeaenaMu TMepUKapAualIbHOM TOJIOCTH B KPAaHUAJIbHOM HAIpPaBICHUU OTXOJIAT
IUIEYETOJIOBBIM CTBOJI, pacroJiaraloluics B 00JlaCTH TEPBBIX ABYX map peéodep
BEHTPAJILHO OT TPaxeu HaJ KpaHUAJIbHOW MOJIOW BEHOW, OT KOTOPOTO OTXOMASAT JieBast
U MpaBas MOJKIIOYUYHBIE COHHBIE apTepuu. Y CBUHEH JieBas NOAKIIOYMYHAS
OTBETBJISICTCS] OT 1YTH A0PTHI.

[TogkmtounyHple apTepuu CHAOXKAIOT KPOBBIO IIEH0, TPYJAHBIE KOHEUHOCTU U
YaCTUYHO TPYyAHYI0 KIETKy. OT HHX OTXOAST IO3BOHOYHAs, BHYTPEHHSA W
HapyXHasi TpyAHble, IIeHO-pEOepHbie. [lo3BOHOYHAs aprepusi camasi KpymHas,
IPOXOAUT B MEXKIIONEPEYHOM KaHajle HIEHHBIX IMMO3BOHKOB 110 aTiaHTa. COHHbIE
apTepuu MUTAIOT TOJOBY W Mo3r. OT 001ell COHHOW apTepuu OTIENSIOTCA TaKHe
KpYIIHBIE apTepUM KaK KpaHHAJIbHAs IIUTOBUJHAS B IIUTOBUIHYIO XKejle3y W
BHYTPEHHS COHHAsl — JUUIsS IMTaHUS TOJIOBHOT'O MO3ra.

ApTepuu poBOAAT KPOBB OT cCep/lla Ha nepudepuro, a BeHbI — ¢ nepudepun K
cepauny. Kanumispel COEOUHSAIOT apTepuu C BEHAMHM M SBIBIIOTCS ITUTAIOLIMMU
COCyIaMH.

BeHno3Hbie cOCynbl TOHKOCTEHHBIE, XOTsI COAEPKAT BCE TPHU CJIOSI, B OCHOBHOM
3a cu€T cpenHero cios. JlaBieHwe KpoBUM B HHMX HHM3Koe. /[mamerp BeH Oodblie
JMaMeTpa COOTBETCTBYIOLIMUX AapTEPHUM, LIBET CUHEBAThli. BHYTpM BE€H HMEIOTCS
KJIAMlaHbl, KOTOPBIE CIIOCOOCTBYIOT MIEPEIBIXKEHUIO KPOBH OT TeprUEepru K CEepaiLy.
BeHbl MOCTOSIHHO MCHBITBIBAIOT JABJICHUE MPHU COKPALICHUU CKEJIETHBIX MBbIIIIII,
HATSDKEHUHM CBSI30K, KOTOPOE€ YCWJIMBAaeT TOK KpoBM B HuX. Ha xopomo
00€CKpOBJICHHBIX TYIIaX BEHBI TIOYTH CIIABIIMECS, MPOCBET MX HE3HAYUTENICH, UTO
TOBOPUT O TPaBWIBHOM OTJYIIEHUH U OOECKPOBIMBAHHHM KMBOTHBIX Ha
MsiCOKkOMOMHaTax. BeHo3Hble cocyAbl pa3meniarorcs 0ojee MOBEPXHOCTHO, YEM
aprepun. Ha3Banus ux yame ofHOMMEHHBIE ¢ apTepusiMu. HO OCHOBHbIE BEHO3HBIE
MArucTpajv, OT KOTOPBIX BETBU OTXOJAT PABHOMEPHO YEpE3 ONPEACIEHHbBIC
MPOMEKYTKH KpaTJ4aWIIuM MyTEM, B TPYAHOU W OPIONIHOMN TMOJIOCTSX MMEIOT CBOU
Ha3BaHus. Tak, B OpIOIIHOW W TPYAHOW MOJOCTH MO3aJM Ceplilla — KayJajbHas
rojasi BEHa, a B TPYJHOM BIIEPEAM CEpJla — KpaHUaJbHAs

44



nosiags BeHa. KpaHuanpHas moisias BeHa oOpasyercs NMyTEM CIUSHHUS OOLIUX
CTBOJIOB (ITPaBOTO MW JIEBOI'O) BHYTPEHHUX U HAPYKHBIX IOJAB3JOIIHBIX BEH.
KpannaneHas monass BeHa oOpasyercss NMyTEM CIMSHUS TapHBIX SPEMHBIX BEH
(BHYyTpeHHUX M HapyxHbIX). KaynanbHas OpoXoAuT B OpPIOIMIHOW MOJOCTH MOA
MMO3BOHOYHHUKOM CIpaBa OT aopThl, COOMpPAET KPOBb M3 3aJHUX KOHEUYHOCTEH,
Ta30BOM, OPIOIIHON U TPYJTHON CTEHOK, a TAKXKE U3 JKEIIYJOUYHO-KUIIIEYHOTO TPaKTa.
BeHo3nass kpoBb U3 OKENIyJIKa, KHIIEYHMKA M  CeJe3€HKU, oOoraméHHas
MUTATEIbHBIMUA BEUIECTBAMH, MOMAJAET B 00Ilee Pyclo KayAalbHON MOJOW BEHBI,
yepe3 MeUeHb, B KOTOPYIO OHA MOCTYIAET 10 BOPOTHOM BeHe, KoTopasi (opMHUpyeTCs
3a cu€T OpBIKEECUHBIX BEH.

B nedenun KpoBb OUMIIAETCS OT PA3IUYHBIX TOKCUHOB, U3MEHSET CBOM COCTaB U
yepe3 CUCTEMY NMEYEHOUHBIX BEH MOCTYMAET B 33IHION0 (KayAalbHYIO) MOIYI0 BEHY,
KOTOpasi BMECTE C TepeHel (KpaHHaIbHOW) MOJIOH BEHOM, coOUparoiie KpoBb U3
nepeaHuX KOHEYHOCTEH, TOJIOBBI, LIEH, U MIEPEIHEN YaCTU TPYTHON CTEHKH, BIIAIAET
B NPABOE MpPEACEpPAUE CEPJLA, & U3 HETO BEHO3HAS KPOBb MOCTYINAET B IPABbII
xenmyaouek. Ha sTom 3akaHumBaeTrcsi OOJbLION Kpyr KpoBooOpaiienus. lledeHb
ABJIIETCSI CBOCOOpa3HbIM OapbepoM, HE JOMYCKAIOIMIMM NPOHUKHOBEHHUS BPEIHBIX
areHToB B oOmiee KpoBsiHoe pycio. OHa He Bcerjna CHpaBisieTCs C CUJIBHOM
MHTOKCUKalMeW WiM MHQGEKIIMOHHBIM HayajoM, MOPa)KaeTcsi cama U IPOITyCKaeT
TOKCUHBI U MUKPOOPTaHU3MbI B OOJIBILION KPYT KPOBOOOpAILIEHUSI.

W3 MpIm cepana KpoBb BBIHOCUTCSI OOJBIION CepJedHOW BEHOHM B IpaBoe
npeacepaue.

MaJiblii Kpyr KpoBOOOpaIeHus

HAYMHAETCA U3 IPABOTO JKEIyAO4YKa CTBOJIOM JIETOYHBIX apTEPHUil, KOTOPBIA y
KOpHS JIETKUX JEJIUTCS Ha MPaByK W JIEBYIO JIETOUHBIE apTepuu (cM. puc. 59a).
KaXJas U3 HUX OTHAET KpaHUAJIbHYIO, CPEAHIO W KaylallbHbIE apTEepuu B
COOTBETCTBYIOILIUE JI0IH JIETKUX.

Jlanee aprepuu AENSATCS COOTBETCTBEHHO HAa KaNWJUISIPbI, KOTOPHIE OILIETAIOT
TOHKOCTECHHbIE JIETOYHBIE ajbBeOJbl. YUepe3 CTEHKU allbBEOJ M KalWUIAPOB
IPOUCXOUT Ta3000MEH: U3 KPOBU B aJIbBEOJIBI MOCTYMAET TUOKCU YTIIEPOaa, a U3
aJIbBEOJI B KPOBb — KHUCJIOpOA. Takum o0pa3oMm, BEHO3Hash KpOBb, MPOHJIs udepe3
KaluIsApel JIETKUX, OCBOOOXAAaeTcs OT JUOKCHAA Yriiepoja u oboraiaercs
KHCIIOPOAOM, T.€. CTaHOBHUTCS apTepuaJbHOM. Kammusipel oOpa3yroT BEHBI,
KOTOpPBIE, COCAUHAACH, MAYT BMECTE€ C COOTBETCTBYIOIIMMM AaApPTEPUSMH, HMEIOT
OJIMHAKOBBIE HA3BaHUS, NPUHOCAT AaAPTEPUAIBHYIO KPOBb U TPEMS-YETBIPHMS
OTHEJIBHBIMHA JIETOYHBIMM BEHAaMM BIAJAIOT B JIEBOE IIpeAcepAue, TIe U
3aKaH4YMBAETCS MaJblid Kpyr KpOBOOOpALIEHUS.

[Ipy mopakeHWH JNETKUX a’dPOTEHHBIM M JIPYTUMHU MYTIMUA HHQPEKIIHOHHOE
Hayajo MOKET NPOHUKHYTh Yepe3 JIETOYHBIE BEHBI B CEPALE U apTEPUATBHYIO KPOBb
OOJBIIOTO KpyTra KPOBOOOPAIIEHHSI.

Jlumdaruyeckast cucrema.
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JlumdaTuyeckas cucTeMa HMEET HEKOTOpble OOUIME YepThl CTPOEHUS U
pPa3BUTHS C KPOBEHOCHOM CUCTEMOM, HO 3HAYUTEIIBHO OTJIMYAETCSA OT HEE MO CBOUM
¢yHkuusM. OHa  BBIIOJHSAET  JPEHAXKHYIO, TPAHCIOPTHYIO,  3aLIUTHYIO,
KpOBOOOpPa30BaTEIbHYIO QYHKIINH.

Jlumbpatuyeckas  cuctemMa  INpeACTaBI€Ha B OpranusmMe  JuM@oH,
TUM(pATUYECKUMH  y3J1aMi, JUMGOUAHBIMU  OOpa30BaHUSAMHU, JTUMDOUIHBIMU
MyTSIMH, MPOBOIAIIMMU JUMPY (KamWUISPbl, COCYAbl, IPOTOKKM M CTBOJBI). OHa
ABJIIETCSI KPOBETBOPHBIM OPraHOM M NEpeMeIlaeT M30BITOK  KHUJIKOCTH,
MOCTYMAIOIIEH U3 KPOBH B TKAHU U CHOBA B KPOBB (KPOBEHOCHBIE COCY/IbI).

Jlumda coctout u3 miazMel U HOPMEHHBIX dJIeMEeHTOB. [1nazma nuMdsl cxonHa
c mia3Moil KpoBU. KieTouHble »JeMEHTBhl NpPEICTaBIEHbl TIJIABHBIM 00pa3oM
muMmponuTamMu, BbIpadaThiBAEMbIMH B JUM(aTHUECKUX y3daX. OPUTPOLUTHI
OTCYTCTBYIOT, NMOATOMY JIMM(a mpeacTaBiseT co00il mpo3payHyro OeIoBaTyl0 WM
KENTOBATYI0  KUAKOCTb. Jlumpa BxoguTr B  nuMdaTHUecKuil y3en 1o
MHOTOYMCIIEHHBIM MPUHOCSALIUM COCYAaM, a BBIXOJUT MO 0OoJjiee KPYMHBIM, HO
MEHBIIUM IO KOJMYECTBY OTBOASIINM COCY/AaM.

Jlumbatuyeckue  y3ibl  PO30BO-CEPOro  I[BETa, OBIBAIOT  OBaJbHBIE,
mIapoBUAHbIE, 0000BU/IHBIE, Yallle BCEro CIUTIOCHYThI. Cpenuss nnuna ux 2-20 cm,
mupuHa 2-3 cM, AuameTp He Goiiee 2 cM, Ha pa3pe3e COUHbIE, MOJIBUXKHBIE.

JlumbaTuyeckue y37abl COCTOSIT U3 COEIUHUTEIBHOTKAHHOTO OCTOBAa M
napeHxuMbl. OCTOB 00pa30oBaH Karcyiol u TpadeKkyjaamMu, UAYLUIUMU BHYTPh y3Ja.
[Napenxuma y3na MpeAcTaBiIseT COOOM I'YCTYIO PETUKYIAPHYIO TKaHb, 00Pa3yroNIyIo
donmuKynbl, Jexamue Ha nepudepud ysiia, U MO3TOBble WM (OJUTUKYISIPHBIC
TSKU, HAXOJSIIIUECS B LICHTPE y3JIa.

XKunakocts B BuAe JUMQBI BBISBISIETCS TOJBKO B MPOCBETE JUMQPATHUECKUX
KamuuisipoB.  JluMdaTtnueckre Kamwisipl TOCTPOCHBI W3  OAHOTO  TOJIBKO
sHporenausi. OT KPOBEHOCHBIX KaNWIUISIPOB OHHU OTJIMYAIOTCS 0ojiee KPYIMHBIM
npocBeToM. JlnmdaTuiyeckue Kanmwuisipbl HAYMHAIOTCS 3aMKHYTHIMHU TETISIMHU, HO
BCTPEYAIOTCSI M CJEMNble MNaJbLIEBUAHBIE KaNMWUIAPbl. Mexay KanuwuisspaMmu
CYIIECTBYIOT MHOTOYHUCIICHHBbIE aHACTOMO3blL. Jlumbarndyeckne Kanmuuisgpbl He
COJZIEpKAT TOJIOBHOM M CIIMHHOW MO3T, CEJIC3EHKA, XPSAIIH, SITUTEIINAIbHBIN MTOKPOB,
pOroBuIa U XPYCTAIMK IJa3a, IUIalleHTa U IIyIIOYHbIN KaHATHUK.

Jlumbatuyeckue  cocynbl  oOpasyroTcss — CAMSHUEM — TUM(ATHYECKUX
KanuuisapoB. I1o anHaToMHueckoMy CTPOEHHIO OHU 00Jiee TOHKOCTEHHBIE, MEHBILIETO
AUaMeTpa, Y€M BEHBI, LBET CEpO-KENTHIM. IlOBEpXHOCTHBIE WM IOAKOKHBIE
IUM@paTHUECKUe COCYAbl MOAXOAAT K JuM(paTHUYECKUM Yy3jJaM paJuajbHO, a
riyOOKHe pacrojlaraloTcsi BMecTe C apTepusiMu. s Kaxmoro oprasa, o6iacTH
TEJa UMEETCSI CBOW 00JaCTHOW (perHOHANBHBIN) TUM(ATHYECKUA y3€1 CO CBOMMU
KOPHSMH, OOpa30BaHHBIMHM JIUM(ATHUIECKUMHU COCYAAMH, BBIXOIALIMMH U3 3TOU
o0nactu Tena.

K OCHOBHBIM KpyMHBIM JUM(PATHUECKUM COCYZaM OTHOCSTCS: TUM(aTUIeCKuit
IPYAHOW MPOTOK, KHUIIEYHbIE, MOSICHUYHBIC, TpaxeajbHble, MPOTOKHM MU IpaBblil
TuM@aTUYECKUi CTBOJL.
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JIumdaTuyeckuid rpyJHON MPOTOK pacroyiaraercs B rpyJHOM MOJOCTU CIIpaBa
OT aopThl. B Hero BiamBaeTcs nuMda U3 MpaBoro U JEBOTO MNOSICHUYHBIX MPOTOKOB,
coOuparomux JuMQpy U3 3aJHUX KOHEYHOCTEW, Ta30BOWM MOJOCTH, MOSICHUIIBI U
OOKOBOI OPIOIIHOM CTEHKH, a TAKKE U3 OPraHOB OPIONTHOM U Ta30BOM MOJOCTEH.

Taxkum o0Opazom, auMdaTudeckas cucrtema, COCTosIias U3 JTUMPaTHIECKUX
COCYZIOB, Y3JIOB U JIUM(BI, ABJIIETCS MPUIATKOM KPOBEHOCHON CUCTEMBI.

CucremMa opraHoB NHIECBAPEHUSA

[MumeBapuTenbHbId  anmapar MNpeACTaBIsieT CO00M KOMIUIEKC BHYTPEHHHX

OpraHoB B OPIOIIHOM, YACTUYHO B IPYAHOM M Ta30BOM MOJIOCTAX, & TAKXKE B 00JIaCTH
rOJIOBbl M 1IeW. Y MIIEKOIUTAIOIINX JKUBOTHBIX IHILEBAPEHUE INPOUCXOIUT B
CHEeUaNTbHON MOJIOCTH — MUILEBAPUTETLHON TPYOKE U HA3bIBAETCS MOJOCTHBIM.

q)yHKL[I/IOHaJIBHOC 3HAYCHUC MUIICBAPUTCIIBHOI'O alllapara CJICAYIOIICC:
1. PaCH_IeHJIeHI/Ie 104 BIIMAHHUCM (bepMeHTOB, BBIACTIACMBIX

MUIIEBAPUTEIBHBIMUA JKEJI€3aMHU CJIOKHBIX MHUIIEBBIX BEIIECTB: OCIKOB, KUPOB U
yIJEBOJIOB Ha 0oJiee MPOCTHIC, JIETKO PAaCTBOPUMBIC OPraHWYECKHE COCAUHEHMUSI
(cexperopHast QyHKLIHSA).

2. BCAChIBAaHUE CJIM3UCTOM OOOJOYKOW  IKETyIOYHO-KUIIIEUYHOTO TpakKTa
pacuIerIEHHBIX MUTATEIBHBIX BEIIECTB (BcachiBaTeIbHAS (PYHKITHSA).

3. [lepenBukeHre MHIIEBBIX MacC 10 THUIIEBAPUTEIBHONW TpyOKe
(MoTopHast GyHKIIHS).

B 3aBucHMoOCTH OT BHJa MUY U CTPOEHHUS MUIIEBAPUTEIBHOTO KaHAIA BPEMS
NPOXOXKIEHUS UM Yepe3 HEro Y pa3HbIX KUBOTHBIX KOJIEOJIETCS: KBaUHbIX — /-8
nHeH, nomanu — 4 nHs, cBuHed — 1-2 mua. B ¢opMupoBaHuuM nuIleBapUTEIBHBIX
OpraHoB M WX (DYHKIHI OTpOMHOE 3HAYEHHE MMEET CTPYKTypa CKapMIIMBAEMOTO
pammoHa, OCOOGHHO B MOJOJOM BoO3pacTe. B dYacTHOCTH, paHHee TMpUyYCHHE
MOJIOJHAKA KpPYIHOIO pOraTtoro CKOTa K IIO€JaHUI0 KOPMOB PAaCTUTEIBHOTO
IIPOUCXOXKIEHUS TOBBIMIAET CIIOCOOHOCTH K MEPEBAPUBAHUIO dTUX KOPMOB M POCTY
NUIIEBAPUTEIbHBIX OPTaHOB.

Opransl nUIIEBapeHHs] COCTOAT U3 CIAEAYIOLIUX OTAEJIOB: FOJIOBHOU (pOTOBast
MOJIOCTh U TJI0TKA), MEPEIHUA WM MUILIEBOIHO-KEIYI0YHbIN, CPEHUNA WIH TOHKAas
KHIIIKA, 3aITHUN WK ToJIcTas Kuiika (puc. 37).

Opransl poToBOH OJIOCTH.
[Muma, momamast B TOJIOCTh pTa, OOCIEemyeTcss Ha BKYyC, HW3MeIb4aeTcs,

YBIIAKHSETCS CJIIFOHOM, TepeMeNaeTcsl B II0TKY. DTy paboTy BBINOJHIIOT OpraHbl
POTOBOM TOJIOCTH: TYOBI, MEKH, 3YObI, AECHBI, TBEPAOC W MATKOE HEOO, S3BIK,
MUWHJIAJIAHBI U CJIFOHHBIE KEJE3bI.
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I'y6n1 (Labia oris) cocToaT U3 KOXH, CpOCHIECHCS C MBIIIEYHBIM clioeM. ['yObl
YYaCTBYIOT B IpUEME BOJBI U KOpMa. Y KPYITHOT'O POraToro CKoTa I'yObl TOJCThIE U
MaJIOTIOBMKHBIE, BEpXHss r'y0a MepexoauT B HOCOryOHOE 3epKajio, 0€3 BOJIOCSHOTO
MOKPOBA, Y CBUHBH I'yObl KOPOTKHUE, BEpXHsiA ryda nepexoauT B xo00Tok. HukHsis
ry0a y >KMBOTHBIX NMEPEXOJAUT B MOAOOPOIOK.

Hécunl (Cingiva) — 4acTh CIM3UCTON 00O0JIOUKH, KOTOpask MOKPHIBAET JTYHOUKU
BEPXHEM M HWXKHEH 4YeNocTel, OKpyXkaeT IIeKH 3y00B M TECHO CpacTaeTcs C
HAJKOCTHULIEH.

[Iéxu (Bucca) — 3TO KOKHO-MBIIIEYHBIE CKIAIKU, COSTUHSIONINE BEPXHIOK U
HIKHIOIO YENTIOCTH ¥ (OpMHUPYIOLTHE OOKOBBIE CTEHKU POTOBOM MOJIOCTH.

Trépnoe nHEOO (Palatum durum) — sBiISETCS CBOJAOM POTOBOM MOJOCTH U
otnenset e€ oT HocoBou. [lo cepennne TBEPIOTO KOCTHOTO HEOA MPOXOIUT HEOHBIH
OB, CIIpaBa M CJIeBa OT HEro pacrojiarairoTcss HEOHbIE BaJIMKU, MO OOKaM OHO
NEPEXOIUT B IECHBI, a Ha3aJ B MATKOe HEDO.

Msrkoe uHEOGO (Palatum molle), unu HEOHas 3aHaBeCKa OTHEISET POTOBYIO
MOJIOCTh OT TJIOTKW. B CITIOKOWHOM COCTOSIHUM OHO OIYIICHO M MPUKPBIBACT BXOJI B
IJIOTKY, CBOOOJHBIM KpaeM Kacasich KOpHs si3blKa. [Ipu MPOXOXKIAECHWUU MUIIEBOTO
KOMa OHO TOJHHUMAETCS M MPUKPHIBAET XOaHbI (OTBEPCTUSI U3 HOCOBOU IOJIOCTH).
(puc. 38)

Azpik (Lingua) — 3TO MBIMICUHBIH TOJABYMKHBIM OpraH, JeKalluil Ha JHE
potoBoii osioctu. OH ydacTByeT B IpUEME BOJIbI, UM, IIEPEMEIIEHUN €€ Ha 3yObl
npu nepexEBbIBaHnMU U nporiaTeiBanuu. Ha si3pike (puc. 40) pa3znuyarot KopeHs (0T
TrOpTaHu A0 TOCJIEIHUX KOPEHHBIX 3y00B), Telo (MEXIy KOPEHHBIMH 3yOaMm),
BEPXYIIKY — CBOOOJIHYIO 4acTh si3bika. Ha MOBEpXHOCTH Si3bIKa MMEIOTCSI YEThIpE
BUJAa COCOYKOB: BKYCOBBIE — TPHUOOBHJIHBIC, BaJUKOBUJHBIC, JIUCTOBUIHBIC W
BBITIOJHSIONINE MEXaHWYECKYI0 (DYHKIIMIO — HUTEBUIHBIC, KOTOPBIE Yy KPYIMHOTO
pOraToro cKkoTa OporoBeBaroT.

B cnousucTol KOpHS W Kpas S3bIKa HAXOMSTCS S3bIYHBIE MHUHIAIUHBI W
CJIM3UCTBIE KEJIE3bl, YBIAKHSIIOMIUE SI3bIK CBOUM CEKPETOM.
SI3bIK KMBOTHBIX KAaK MUTATEIbHBIN, BEICOKOICHHBIA MACONPOAYKT OTHOCST K

cyonpoaykraMm | kareropuu, MCIONB3YIOT JUIS HM3TOTOBJIEHHUS SI3BIKOBBIX KoOJjoac,
BBIITYCKAIOT B CBEKEM, COJIEHOM, COJIEHO-KOITYEHOM BUJIE.

3y6n1 (Dentes) — mpoyHbIe KOCTHBIC OPTaHBI CIIYXKAT JJIS 3aXBaTa U yJASp KaHUs
KOpMa, €ro OTKYCBhIBaHMS, pa3rpbi3aHus W TepexeBbiBaHus. B 3y0e pasznuyaror
KOPOHKY, BBICTYHAIONIYIO B MOJIOCTh pTa, MIEUKY, OKPYKEHHYIO JECHOM, U KOPEHbD,
MOTPYKEHHBINA B 3yOHYIO JTYHOUKY. Ilo (yHKIHMH, CTPOCHUIO M ITOJOKCHHUIO 3yObI
pa3AeisIOT Ha Pe3Iibl, KJIBIKM U KOPEHHBIC. Y JKBAYHBIX PE3IOBbIC 3yObl HA BEpXHEH
YEJIFOCTU OTCYTCTBYIOT, HAa HUD)KHEW YEIIOCTH UX BOCEMb, Y APYTHUX
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KUBOTHBIX MO MecTh. 110 AMHe KOpOHKHU 3yObl OBIBalOT KOPOTKOKOPOHKOBBIE
U JUIMHHOKOPOHKOBBbIE. KOpPOTKOKOpOHKOBBIE 3yObl CBOMCTBEHHBI COOaKam,
CBUHBSIM. [[TMHHOKOPOHKOBBIE 3yObl — 3TO BCE 3yObl Y JIOIIA/IC, KOPEHHBIE — Yy
KBAYHBIX, KJIBIKK — Yy CBUHEH. OHM HE UMEIOT HIEHKHU, IMANIbIO MOKPHITA HE TOJBKO
KOPOHKa, HO U KOPEeHb 3y0a, Ha MOBEPXHOCTHU IMAIIM HaXOUTCA LIeMEHT (puc. 41).

CrnioHHbIE  JKeNe3bl MOAPA3ACISIOTCS Ha NPUCTEHHbIE U 3aCTEHHBIE.
[IpucTeHHble HAXOAATCA B TOJNIIE T'y0, IIEK, sI3bIKa, HEOHOW 3aHABECKU. 3aCTEHHbIE
’KEeJe3bl — 3TO OKOJIOYIIHBIE, TOJUYEIIOCTHBIE, MOABA3bIYHbIE (pUC. 42). Ux cekper
NOCTyNaeT B poTOBYIO mojocTh. Ha cyxue u rpyObie kopma oTaensieTcss OoJblie
CIIIOHBI, YeM Ha BiIaxHble. M3MenpueHHas W yBIaXHEHHAs MNUIIA U3 POTOBOM
MOJIOCTH MOCTYIAET B IOTKY. Bo Bpems rioranus HEOHas 3aHaBECKa MOJHUMAETCS
U 3aKpbIBAET OTBEPCTHUS U3 HOCOBOM MOJIOCTHU - XOaHbl, BEAYIIHE B IIIOTKY, IOATOMY
IpU JIbIXaHUU MUIIA WIK BOJA HE TOMA/IaeT B HOCOBYIO MOJIOCTb.

I'inorka.
I'motka (Pharynx) — mnepenoHYaTOMBIIIEYHBIH BOPOHKOOOpPA3HbI Oprax

COCAUHACT IIOJIOCTH PTa € HAYAJIOM IMMOICBOJA4, a IIOJIOCTh HOCA — C TOPTAHBRO.
I'moTka nmeer TPHU BXOOHBIX OTBCPCTHUA: IBA U3 HOCOBOM ITOJIOCTH — XO0aHbI, OJHO U3
pOTOBOﬁ IMOJIOCTH — 3€B, YCTBIPC BBIXOJHBIX OTBCPCTUSA: IBA BCAYT K CPCAHCMY YXYV,
TPCTHC B I'OPTAHDb U qCTBépTOG B ITMIICBO/.

['moTka menuTcs Ha JBE YaCcTH: MUILEBAPUTENbHYIO, TJ€ MPOXOIUT MHUIIEBOU
KOM, U JIBIXaTEJbHYIO, IJ€ MPOXOAUT BO3AYX.

ITuueBox M KeJIyI0K.

[MumeBon (Ocsophagus) — 3TO JUIMHHBIN TePENOHYATOMBIIISUHBIN TPyOUYaThIi

opraH, Ha4MHAETCs OT TJIOTKH, MPOXOAMUT 4Yepe3 TPYAHYIO MOJOCTh, MPOOOJaeT
muaparMy ¥ B OpIOITHOW MOJIOCTH BHaJaeT B JKEIYAOK. MBIIICYHBIA CIIOH
MUIIEBOJIa MOXHO HCIOJIB30BaTh B MSICHOW MPOMBINIJIEHHOCTH MJisi KOJOACHOTO
dapra.

Kenynox (Ventriculus) — 3T0 pacmmpeHue NuiieBapuTeNbHON TpyOku. OH
pacmoyio)KeH B JIEBOM TMojapedephe, compukacaercs ¢ auadparmoii, MEYEHBIO,
MOJKEITYAOYHOM JKEJIe30M, KHIIEYHUKOM. B Kenyake KOpM 3aJepKuUBaeTcs,
MepeBapUBACTCS THINECBAPUTETLHBIMU (PEPMEHTaMH, W BCACBIBAIOTCS HEKOTOPHIC
BellecTBa. Bxoa muiieBoaa B kKeMyJOK Ha3bIBA€TCS Kapaua, BbIXOA — mupoiyc. B
MUAJIOpYCE JKENyAKa UMEETCSl MBIIIECYHbIN C(OUHKTEP, a Y CBUHEW M POraToro ckoTa
emlé U ocoboe oOpa3oBaHHME CIM3UCTOM OO0OJIOUKM — MOJYyIIEYKa 3aKpbIBaromias
BBIXOJHOE OTBEPCTHE. Y CBHHEHM C JIEBOM CTOPOHBI KEIyAKa OKOJIO Kapjaua
HAXOJUTCS HEOOJIBIIOE BBHIMIYMBAHUE KOHHYECKOW (OPMBI — AUBEPTHKYIN, Y
JIOIIAN CIIETION MEIIOK.
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XKenynok *KBauHbBIX YETbIpEXKaMEpHBINA: mepBasg kamepa — pyoen (Rumen),
BTOpas - cetka (Reticulum), tpeths — kHMAKKa (Omasum). OT BXoAa MUILEBOJIA B
pyOel no ceTke 10 BX0oAa B KHHXKKY PACIOJIO0KEH MHUILEBOIHBIN kKen00 CeTKH, Kpas
KOTOPOTO HMEIOT MBI brarogaps 3ToMy Xeno0 MOXET OTKpbIBATbCA H
3aKpbIBAThCS MPOBOJSA KUAKYIO MUILY M CHOCOOCTBYS OTphDKKE.B mepBbIX Tpéx
oTherax B CIM3UCTOM HET XKejle3 U JKEIYJOYHbIH COK He BbIpaOaThIBaeTCs.
YerBepThiii oTHEN Kedaynka — cbiuyr (Abomasum), B HEM BbIpaOaTbIBaeTCs
KEIYJOUYHBIM COK, coAepkaluil (PepMEHT MENCUHOTeH M COJSHYI KHCIOTY, MOJ
BIMSIHUEM KOTOPOM MENCHHOIeH IMEPEXOJUT B AKTUBHBIN MENCHH W PacIIeIUIseT
OeJIKM 10 MoAunenTuaAoB. JIumasza >keny104YHOro COKa pacliervisieT KUp MOJIOKa Ha
TJIALEPUH U SKUPHBIE KUCIOTHI. Y MOJOJBIX TEISAT UMEETCS ChIYY>KHbIH (epMEHT
XMUMO3UH, HEOOXOIUMBIN JJIs1 CBEPTHIBaHUS Oejika MojoKa kazemHoreHa. Uepes 15 —
45 MuHYT mocje nmpuéma MUIIM OHA OTPBITMBAETCs U3 pyoOlla depe3 CETKy, a U3
CETKM 4epe3 MUILIEBOJl B POTOBYIO MOJIOCTh, IJI€ HAYMHAETCS BTOPUYHOE MHUIIEBOE
nepekE€BbIBAaHME — KBayka. XOpOIIO TepexeBaHHAs Macca IMporjaThiBaeTcs,
IPOXOJUT Yepes3 KeyoO B KHIKKY U ChIUYT, T/IE Jdajiee U3MEHSETCS MEXaHUYECKH U
XUMHYECKH.

XKenynoxk CBUHBM W JIOMIAJW OAHOKAMEPHBIA MHILIEBOJHO-KUIIIEYHOTO THIA
(puc. 44). BepxHsisi yacTh KelyJKka UMEET BOTHYTYIO (OpMY M Ha3bIBAETCS MaJOi
KPUBU3HOM KeNyAKa, HIXKHAS YacTh BBITYKJIas U HA3bIBAETCS OOJBIION KPUBU3HOM
xenynka. U3 xenynka, roe pH cpenpl Mmenpiie 7.0, mumnia noctynaeT B TOHKHIM, a
3aTeM B TOJICTBIN KUIIEYHUK, rae pH cpenbl 6obire 7.0.

ToHKHNH KHIIIEYHHK.
ToHKMI KUIIEYHUK WIM CPEIHUN OTHAEN IMUILECBAPUTEIHHON TPYOKH HAET OT

IIUPOJTyca JKeIyaKa 10 CJICTION KUIIKU B BHJC TyrooOpa3HbIX METENb, MOIBEIICH HA
opebkeiike. OTHeNl TOHKMX KHIIOK JICUTCS Ha JBEHAAIATUIEPCTHYIO, TOIIYIO H
MMOAB3JOIIHBIC KHUIIIKH.

Camas jgumHHAs Tomas Kumka. Ciam3ucTass 000JIOYKa TOHKOTO KHIIIEYHHKA
MOKPhITA MHOTOYHUCJICHHBIMU MEJIbYaNUIIUMU BOPCUHKAMU, KOTOPBIE, TaKUM
0o0pa3oM, YBEIMYHBAIOT BCACHIBAIOIIYI0 IMOBEPXHOCTh TOHKOTO KHIICYHHUKA
npuMepHo B 23 paza. KpynHeriiine 3acTeHHbIC kKeJe3bl — MEUYCHb U MOHKETY10UHAs
Kejlea — CBOMMM TPOTOKaMU  OTKPBIBAIOTCS B KpaHUAJIbHYIO  4YacTh
JIBEHAIIATUTICPCTHOM KHUIITKH.

Ileuenn (Hepar) — camas xpymHas jkejie3a OpraHu3Ma, KpacHO-Oyporo IBeTa,

IUIOTHOW  KOHCHUCTCHIIMH, JloJbuaTasi, oOpa3oBaHa KIETKaMH MEYEHOYHOTO
SMUTENUS, MHOKECTBOM KPOBEHOCHBIX COCYAOB M HEpBOB. OHa pacrnojiokeHa 3a
nuadparMoli B TOYKE CaMOr0 OTHOCHTEIIBHOTO IIOKOs Teia. Macca medeHu y
KpynHoro poraroro ckota 3.4 — 10 xr, y cBuabu 10 1.5 kr, y nomageu 1.5 — 5 kr.
[Tedyenp yyacTByeT B mpoleCCaxX MUIIEBAPEHNUS, BBIACISAET B IBEHAAUATUIICPCTHYIO
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KHILKY JKeT4b, KOTOpas CHOCOOCTBYET NEPEBAPUBAHUIO KHPOB, SMYIbIUPYS
UX, YYaCTBYeT B OOMEHE BEIIECTB M T'OPMOHOB, OKa3bIBAECT BJIMSHUE HA BBOJHO-
COJIEBOM OOMEH, KHCIIOTHO-LIEJIIOYHOE paBHOBECHE. B medeHn oOpa3yloTCsi HOBBIE
AMUHOKHUCJIOTHI, MPOUCXOAUT OMOCHUHTE3 BEIIECTB CIIOCOOCTBYIOIIMX (MPOTPOMOUH)
U NPENATCTBYIOIUX (TenapuH) CBEPTHIBAHUIO KPOBHU, U3 TIIOKO3bl CUHTE3UPYETCS
CIIOXHBIM YTJIE€BOJ TJIMKOTEH, SBISIOMIMICS TJIaBHBIM HCTOYHUKOM JHEPruu
opranusma. B nedenu u3 kapotuHa oOpasyercs BUTaMMH A. OHa pacnosiokeHa Ha
MyTH HAIPaBISIIOUIETOCA K CepJIlly OOJIbIIOr0 KOJIMYECTBA KPOBHU, OTTEKAIOLIEH OT
KEIyTOYHO-KUIIEYHOTO  TPAKTa, CEJE3€HKH, IIODKEIYyJOUYHOM JKeJe3bl 10
KEIYJAOUYHBIM, KHUILIEYHBIM, CelIe3€HOYHBbIM BeHaM. llpu BmajeHuu B MEYEHb OHU
(GOpMUPYIOT KPYNHYIO BOPOTHYIO BeHY IeuyeHu. llocTynuBiias KpoBb B INEYEHH
IIOJIBEPraeTCcsi XUMUYECKOMY aHaJIN3y U 00paboTke. 31ech 00€3BpeKUBALOTCS SI/IbI,
o0pa3oBaBIlIKECs B TOJCTOW KHUIIKE B PE3yJIbTaTe THUEHUS U OPOXKEHUS, a TAKKE BCE
BpenHble BeniecTBa. [IpoaykTel OenkoBOro oOMeHa 37eCh MPEBPALAIOTCS B
MOYEBHMHY, KOTOpasi BHIBOJUTCS U3 OpraHru3Ma yepe3 MOYKH.

Momxenynounas xese3a (Pancreas) — anpbBeosIsipHO — TPyO4aTOro CTPOCHUS,
pacroniokeHa KayJlaldbHO OT JKelnylaka B OpbDkelike S — oOpasHoro wusruba
JIBEHAIATUNIEPCTHON KUIIKU. EE BHEUTHUN CEKpeT COAepKUT (DEepMEHThI TPUIICHH,
XUMOTPUIICUH, aMMjia3zy, MajibTasdy, Junasy, jgakra3dy. [lox aeiicTBueM TpurcuHa
OeNnKM pacUIeIUIAIOTCA 0 aMUHOKHMCIOT, XUMOTPUIICUH CTBOPAXXKHMBAET MOJIOKO;
ammiIasa, MajbTa3a pacllelUIsIeT Kpaxmaj J0 BHHOTPAJHOrO caxapa; JakTa3za —
MOJIOYHBIH caxap Ha TJIIOKO3Y M rajakTo3y; JMIa3a — KUPbl A0 KUPHBIX KUCIOT U
rnunepuHa. [IpoyKTel paclieIuieHusl BCachIBAIOTCA B KPOBb M JIMUMQY KHUIIEYHBIX
cocylloB. BHyTpeHHMI CEKpeT UWHCYJIMH TIOCTYNAeT HEMOCPEJICTBEHHO B
KPOBEHOCHBIE COCY/Ibl M PETYIUPYET YTICBOAHbBIN OOMEH.

[TomxenynodyHble >Kene3bl >KUBOTHBIX SIBISIOTCA CHIPbEM Ui TOJy4EHUS
TEXHUYECKOr0 Mpernapara OporoHa, UCIOJIb3YeMOro IpU CMATYEHUH KOXKEBEHHOTO
CBIpbs U JI€4€OHBIX IIPENapaToB HHCYJIMHA, [IAHKPEATHHA.

ToscThIil KUIIEYHUK.
TosncThIi KUIIEYHUK WK 3aJHUN OTACH MUIIeBapuTeIbHON TpyOku (Intestinum

crallum), Bxmrowaer ciemyro (cecum), o6omounyio (colon) m mpsmyio (rectum)
kuiiku. COK TUIIEBAPUTENBHBIX JKENIe3 TOJCTOW KHUIIKA COCTOMT B OCHOBHOM W3
CJIM3U Y BOJIBI.

DepMEeHTOB COJEPKUT MaJI0 U TMOITOMY TPOIECC MHINEBAPECHUS B TOJICTOM
KHIIEYHUKE TIpOTeKaeT ciabee. 31ech BCACHIBAIOTCS MUTATEIbHBIC BEIIECTBA,
MUHEpaIbHBIE COJIH, BOJIA, B PE3yJIbTATE YEr0 B KOHCUHBIX OT/IENIaX TOJICTON KHIIKU
(bOPMHUPYIOTCS KaJIOBBIC MACCHI.
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Cnuzucras 000J0YKa MMEET MHOTO CKIAJ0K, HO HE COAEPKUT BOPCUHOK.
Kumeynas Mukpogiaopa MEHSETCS € BO3PACTOM KUBOTHBIX. Y HOBOPOXKIEHHBIX
OakTepuasnibHasg (Jopa OTCYTCTBYET, HO C MOCTYIUIEHUEM B MHILEBAPUTEIbHBIN
TPAKT MOJIOKA TMOABIAIOTCS OakTepuu MosioyHokuchasle. [lpu mpuéme kopma,
COJIEpIKaIllero KJIETYaTKY, BhIpa0aThIBaIOTCA OAKTEpUU, BBI3bIBAIOIIUE OPOXKEHHUE U
pacuierjieHue  yrieBOJOB, CHOCOOCTByOIME oOpa3oBaHUIO BUTamMuHa BO,
y4acTBYIOLIErO B KPOBETBOPEHHUH.

Y jomwazm W CBUHBH MPOJOJIBHBIE W  MBIIICYHBIE BOJOKHA TOJICTOTO
KUAIIEYHUKA CKOHLUEHTPUPOBAHBI B MPOJIOIbHBIE MBIIIEUHbIE TSKU — TEHUU, MEXKIY
KOTOPBIMHU 00pa3yroTCsl CKJIAJIKU KUIIEUHON CTEHKU U BBINISTYMBAHUS.

Crnenas kumika y Jjomageil OOJpIIMX pa3MepoB M UMeeT (opMy 3amsiToil.
PaznuuaioT rojoBKy, TEIO M BEPXYIIKY, OOpaumléHHYIO0 KpaHHalbHO. B cnemnoit
KUAIIKE MIYyT TPOLECChl OaKTepUaJbHOTO OpOXKEHUs TpyIHOIEepeBapUBaAEMOM
pPACTUTENBHOM MHIIM U MOATOTOBKA €€ K BCAChIBAHUIO. Y KBAauyHBIX ClieNas KUIIKA
WIMHJIPUYECKON (PopmBbl, O€3 TeHHI, y CBUHEW KOHYCOBHJIHOW (POPMBI, CIENOM
KoHell o0patiéH kayaainbHo (puc. 50).

O6osouHast KUIIKa SBISETCS NPOAOJKEHUEM Clernod. Y CBUHbBU OHa
ITONOPooOpa3Hoi (OpPMBI, y KBAUHBIX 00pa3yeT MUCK (IUIMHA KUIIKA A0 6 M), Yy
Jomaay Toapasaensercs Ha Oonbllylo U Manyro. bonbimas o06omodHass JIEKUT
M0JIKOBOOOpA3HO B BHUJE JBYX KOJEH: BEHTpaJbHOro M JopcaibHOoro. Ha cienoi
00mbII0M 1 000J0YHOM KUIIKAX Yy JIOIIAU Y€ThIPEe TEHUH, Y CBUHBU TPU TEHUU.

[IpsiMast KuIIKa KOpOTKasi, JIEKUT B Ta30BOM IIOJIOCTH, OKAHYMBAETCS
3aJIHETIPOXOJHBIM OTBEPCTUEM — aHYCOM, 00pa30BaHHBIM KOJIBIIEBBIM CIIOEM MBIIIII]
U3 TJIAJIKOW MYCKYJaTypbl — Hapy>KHbIM chunkrep. Crausucras 000J04YKa MPSIMOM
KHIIIKK COOpaHa B CKJIQJKH, MBIIICYHBIN CJI0M XOPOIIO Pa3BHT.

CucTreMa OpraHoB JAbIXaHHS

Opranbl JIbIXaHUS OCYIISCTBIISIIOT OOMEH Ta30B MEXIYy BHEIIHEH cpemod u
KpoBblO opranu3Ma. Oprasbl AbIXaHUS COCTOST M3 HOCAa C JBYMSI HapHBIMHU
HOCOBBIMM IIOJIOCTSIMHU, HOCOTJIOTKH, TOPTAHU, TPAXEH, JETKUX.

Hoc (Nasus) - 5To HavambHBIA OTHEN JBIXATEIBHBIX ITYTCH, BBIOIHSICT
dyHKIMI0O OOCIeIOBaHUS Ha 3alaxd  BJBIXaEMOIO0 BO3[yXa, OOOTpPEBaHUA,
YBIIAJKHEHHUSI M OUMIIEHHUS €r0 OT 3arps3HEHHUS.

HocoBas monocte npu nNOMOIIM BXOAHBIX OTBEPCTUM — HO3APER —
coo01IaeTcs ¢ BHEIIHEW cpenoi. B moiocTh MOTKM BEAYT BBIXOAHBIE OTBEPCTHS -
xoaHbl. HocoBast moJIOCTh IEIUTCS CPEAMHHOMN XPSAIIEBOM NEPETOPOIKON HA TPABYIO
U JIEBYIO MOJIOBHHBI. BMecTe ¢ BO3AyXOM B HOCOBYIO MOJIOCTh NONAAAIOT YACTHUIIBI
MbUIH, BPEJHBIE BEIIECTBA U OTPOMHOE KOJIMYECTBO OakTepuil. KpynHble yacTuIiibl
OCENIal0T Ha BOJIOCKAX, MUKPOOBI MOTHOAIOT TIOJT ACHCTBUEM JICHKOIIMTOB,
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KOTOpble HaxomsaTcs B ciau3n. C  HOCOBOM TMOJIOCTBIO  COOOILIAIOTCS
HAIlOJIHEHHBIE BO3JyXOM W BBICTJIAHHBIE CIM3UCTOM OOOJIOUKOW OKOJOHOCOBBIE
Ma3yXH.

HocornoTtka coenuHsieT HOCOBYIO MOJOCTh ¢ ropranbto. ['opranp (Lazunx) -
MOJIBIA OpPraH, COCTOUT M3 IISTH XPALIEH, COCAUHEHHBIX CYCTaBaMH, CBSI3KAMH H
MbIIIIAMH. XpsId 00ECHeYMBalOT MPOCBET MOJOCTH TOPTaHU NPHU JAbIXaHUU
(puc.5). Ha BHYTpEHHHUX CTEHKax TOpPTAaHU UMEIOTCS T'OJIOCOBBIE T'YObl, KOTOpBIE
MOTYT pacciabisiTbCs WIM HANpsraTtbesl, U3MEHssl, TEM CaMbIM, T'OJOCOBBIE 3BYKH.
Mexnay uepHaJOBUIHBIMU XpsIlaMd U TOJOCOBBIMH T'y0aMu pacroyiokeHa
roJI0COBas 111eJb, €€ HUKHUN y4aCTOK BBITOIHIET TOJI0COBYIO (DYHKIIUIO, 8 BEpXHUI
- ApixaTenbHyl0. OT TOPTaHU KUIYT MBIl HA TJIOTKY U (POPMUPYIOT €€ CTEHKH.
MpIi1pl, 1€UCTBYIONIME B LIEJIOM HA FOPTaHb U IJIOTKY, OTTATMBAIOT IJIOTKY Ha3aj
WIM BHEpPEN NpH TJIOTAHUU. MBIIIIBL, PACHOJIOKEHHBIE HAa CaMOW TOpPTaHH,
paclMpsOT BXO/ B TOPTaHb U €€ MOJIOCTh, IPYTUE CYKUBAKOT BXOJ B TOPTaHb.

Tpaxes (Trachea) wiu npixareapHOE rOpj0 HAYUHAETCA OT TOPTAHU, POXOAUT
B 00JIaCTH WJIM, BXOJIUT B IPYAHYIO TIOJIOCTh M BETBUTCS HA J[Ba TJIABHBIX OpOHXA.

dopma Tpaxeum y >KMBOTHBIX HEOJMHAKOBA: Yy KBayHBIX CkaTa ¢ OOKOB, y
CBHUHEW OKpyrIJas, y JIOIaAei cxaTa J0pCO-BEHTPAIBHO.

JIérkue (Pulmones) - aTo mapHble OpraHbl IbIXaHUs, KOTOPbIE OCYIIECTBISIOT
ra3000MeH MeX1y OpraHu3MOM U BHElTHeH cpeoi. OHM PacmoI0KEHbl B TPYAHON
NOJIOCTH, HMEIOT GopMmy yced€HHoro Kouyca (puc. 53). Ilapenxuma nérkux
IIOCTPOEHA W3  JbIXaTEIbHBIX  IIYT€M, MHOIOKPAaTHO  BETBAILUUXCI U
3aKaHYMBAIOIIUXCS PACIIUPEHHBIMU MEJIbYANUIIUMU I1Y3bIPbKAMU - aJbBEOJIAMMU.
OHa 3akiifoueHa B COEJUWHUTEIbHOTKAHHBIA OCTOB, KOTOPBIM MAEJIHUT JIETKOE Ha
nonbku. B HEM mpoxonuT OOBIIOE KOIMYECTBO JUMQPATHUYECKUX, KPOBEHOCHBIX
COCyZIOB, HEPBOB. Bc€ 3T0 00benMHSIETCS] B KOMIIAKTHBIE OPTaHbl - IPABOE U JIEBOE
nérkoe. I'maBHBIM OpOHX (MPaBBIM M JIEBBIM) MHOTOKpPAaTHO BETBUTCS, (GopMHpys
OponxuanbHoe nepeBo. [lo Mepe BEeTBIEHUS B CTCHKAaX YMEHBIIACTCS KOJIUYECTBO
XpSIIEBOM TKaHU, MOSIBISETCS MBILICYHBIN CJIOM U3 IJIaJKUX MBIIIEYHBIX BOJIOKOH.
Campble MenKue OpOHXH-OPOHXHMOJBI AMAMETPOM A0 | MM, BCTyHaroT B JIETOYHbBIC
TOJIBKY 4e€pe3 UX BEPLIMHBIL. B 0JIbKE OHU IEIATCA Ha KOHLEBBIE U PECIIMPATOPHBIE,
3aTEM Ha QJIbBEOJISIPHBIE XOJbl M 3aKAHYMBAKOTCS AJIBBEOJSPHBIMM MEIIOUYKAMH,
CTEHKH KOTOpPBIX OOpa3ylOT MHOXKECTBO JETOYHBIX IY3BIPBKOB -  aJIbBEOJI
muametrpoMm 1o 0,1 - 0,14 mm. PecnupaTopHble OpOHXHOJIBI C albBEOJaMHU - 3TO
CTPYKTypHasi ¥ (QyHKIMOHAIbHas eAuHuIa JErkux. OOMeH ra3oB OCYIIECTBISETCS
nytém nuddys3un. JI€rounas aprepus BETBUTCA BMecTe ¢ Oponxamu. JIErkue MoryT
(GYHKIIMOHUPOBATH TOJIBKO MPH PadOTE CKENETHBIX JBIXATEIBHBIX MBIIII] TPYTHON
KJIETKHU.

Cucrema OPraHoB MOYCOTACJICHHNUA H MOYECBbLICJICHUA
Cucremam OpraHoB MOYCOTACICHUA U MOYCBBIACIICHUA CIIYXXKUT I OUYNIICHUA
KpOBH OT BpPCIHBIX IIPOAYKTOB B BHJAC MOYHM, BBIBCACHUA e€ u3 opraHnm3sMa H
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MOJJIepKaHUsl MOCTOSIHHOTO COCTaBa KpOBU. B €€ cocTaB BXOAST MapHbIE
MOYKH MapHble MOYETOYHUKH, MOUYEBOU My3bIpb, MOUYEHCITYCKATENbHbBIN KaHal (PHUC
54).

IMouka (Ren.s.nephilos) - ato opraH, MOCTPOCHHBIN MO THUIY AJIBBEOJIIPHO —
TpyO4aThIX >Kejle3, COCYAMCTbIM, IMIIOTHOW KOHCHUCTEHUHH, KpacHO-Oyporo IBera.
[Touku pacnosnararoTcsi B OpIOLUIHOM MOJOCTH, IO GOKaM OT O3BOHOYHOTr'O CTOJI0A, B
MOSICHUYHOM OTJEJ€ MEXAY MOSICHUYHBIMU MBIIIIAMUA U MPUCTEHOYHBIM JUCTKOM
OpromnHbl. Ilouka cHapyXu TMOKpbITa (PUOPO3HOM KarcCyjloW, 3aTeM OKpYyKeHa
KUPOBOM KarCyJlol M CHU3Y MOKpbITAa CEpPO3HON 000sI04KOM - OprommHoN. Yepes
yriay0seHre Ha BHYTPEHHEW MOBEpXHOCTU-BOPOTA MOYEK, B IOUKH BXOAST COCY/bI U
HEPBBI, a BBIXOASAT BEHbl M MOYETOUHHKHU. B riiyOMHE BOPOT HaXOAATCS MOYEHHAsS
MOJIOCTh, B KOTOPOM pacroJiaraeTcsi moueyHas JJI0XaHKa.

Ha pa3pe3se mnouka wuMeeT TpH 30HBI: HAPYXHYIO (KOPKOBYIO WU
MOYEOTACIUTENbHYI0), CPEIHIOK (MOTPAHUYHYIO WM COCYTUCTYI0) U BHYTPEHHIOIO
(MO3TOBYIO WJIM MOYEOTBOJIAILYIO).

KopkoBasi 30Ha TEeMHO-KpacHOTO 1[B€Ta, B HEH PACIOI0KEHbI TOYEYHbIE TEIbI[a
— He(POHBI, /1€ MPOTEKAIOT BCE MPOIIECCHI: OUHILIEHHE KPOBU U 00pa30BaHUE MOYH.
Hedpon - crpykrypHas u ¢GyHKUMOHAJIbHAs €IUHUIA TOYEK COCTOUT U3
COCYJIUCTOTO KJIyOOYKa U IBYCTCHHOM KaIlCyJbl, IEPEXO/ISIICH B U3BUTON KaHaJell.

[lo aHaTOMHUYECKOMY CTPOEHHUIO pa3fNUYarOT YeThIpe THUIA  MOYEK:
MHOKECTBEHHbIE, OOpO34aThle MHOTOCOCOYKOBBIE, TJIaJKHWE OJHOCOCOYKOBEIE,
IJIaIKNE€ MHOTOCOCOYKOBBIE

MHOXeCcTBeHHasl OYKa COCTOUT U3 MHOYKECTBA OTAEIbHBIX MAJEHbKUX MOYEK.
OT kax10i MOYKH OTXOAUT MoJbii cTebenék. CTedenbKu COeIUHSIOTCS B KPYITHBIC
BETBU, KOTOpbIE BHAJAOT B OOIIMI MOYETOYHUK. Takoe CTpOeHHE HMEIOT MOYKHU
IJIOJIOB KPYITHOT'O pOraToro CKoTa.

IIpaBast mouka JeXUT COOKY OT mo3BoHOouHHMKa B 8 -10 cM oT cpemnei
CarMTTajJbHOM JIMHUM TOJ TMONEpPeYHOPEOECPHBIMU OTPOCTKAMHU JBYX TEPBBIX
MOSICHUYHBIX TO3BOHKOB U TOCJIEAHUMH pPeOpOM, TEPEIHMM KOHIIOM KacaeTcs
nedyeHu. JleBast moyka JISKHUT MO3aH MPaBOM B MPOMEKYTKE OT BTOPOIO JI0 MSATOTO
MOSICHUYHOTO TI03BOHKA, OJIMKE K MO3BOHOYHUKY. OHAa UMEeT UIMHHYIO OpbDKENKY,
II0O3TOMY MOJKET CMEIIAThCA BIPABO WM IOMYCKAaTbCS BHU3 B 3aBUCUMOCTH OT
HaIlOJIHEHHA pyOna. ¥ MoABENIEHHBIX TYII IMOYKH CMELIAIOTCSA K IojoBe Ha 5-6 cMm.
Macca nouek B3pocibiX KUBOTHBIX 520-720r, y tensat 300- 480r.

Y K03 OKOJIOMOYEYHOT' 0O )KUPa MAJIO.

Mouetounux (Ureter) - mapHbIii opraH B BHJIC TOHKOW JUIMHHOW TpYyOKH,
BBIXOSIIUM M3 MOYCUYHOU JoXaHKU. OHa MPOXOIUT KayJajdbHO MO OPIOIIMHOMN, IO
OpIOLTHON CTEHKE J0 MOYEBOTO My3bIps, BMAJaeT B €ro BEPXHIOI CTEHKY OKOJIO
ek, MpoOOJaeT CHayajga MBIIIEYHYI0 O0O0OJOUYKY, MPOXOAUT HAa HEKOTOPOM
PACCTOSIHUM MEKJIY MBIIIEYHOM W CIM3UCTOM O0O0JIOUKaMH, a 3aTeM, Impodojas
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CIIM3UCTYI0 000JIOUYKY, OTKPBIBAETCS B MOJOCTh MOUYEBOro my3sips. Ilpu stom
X0JIe MOYETOUYHUKHU CHABIMBAIOTCA PACTIHYTBIMU CIIOSIMH CTEHKH MOYEBOTO
My3bIps, NEPENOIHEHHOr0 MOYOM, HCKIoYas oOpaTHblii Tok Mouu. IIpocser
MOYETOYHHMKA KPYIMHOCKJIAIUaThIi U BBICTIAH TOJICTHIM MEPEXOAHBIM TUTEITUEM.

MoueBoii my3bIpb (Vesica uUrinaria) - mosblii OpraH TPYIICBHIHOW (OPMBI
SBJISIETCS. BPEMEHHBIM pe3epByapaM Jid HaKOIUIEHUWs Moud. B HeM umeercs
BEpXYUIKa, HaNpaBJieHHas KpaHUAIbHO, TEJO M IIeiKa, HampaBieHHas KayAaJbHO.
MpiiieyHasi 000s104Ka XopoIo pa3BuTa. Kpyrosbele MbllieuHble BOJIOKHA B 001acTu
meiiku o0pa3yloT CUHKTEP MOYEBOIO MYy3bIps, PU paccaabIeHud KOTOPOTro Moya
NOCTYIAeT B MOYEUCITyCKaTEIbHBIN KaHai. Ciu3ucTas 000J04YKa MOKPHITa TOJICTHIM
NEPEXOHBIM SIUTEINEM, B KOTOPOM UMEIOTCS XapaKTepHbIC HAPYKHbBIE KPOIOIIHE
KJIETKH. OTO THUraHTCKUE YIUIONIEHHBIC KJIETKHM MHOTOSICpHbIC, Ha BCel
MOBEPXHOCTH 00pa3ylOT KYTUKYJSPHBIA CJIOW, MPEIOTBPAILAIOMIUNA BO3MOXKHOCTb
IPOHUKHOBEHUSI MOYM BHYTPh CTEHKH ITy3bIpS.

MoueucrnyckarenbpHblii  KaHal WM ypeTpa HAYMHAETCS BHYTPEHHHUM
OTBEPCTHEM OT IICHKH MOYEBOTO MY3BIPS U OTKPBHIBAETCS HAPYXKHBIM OTBEPCTHEM
Ha TOJIOBKE IOJIOBOTO 4IEHA, a Y CAMOK - MEXIY BJIArajJulieM M MOYETNOJOBBIM
npenaBepueM. Y caMIlOB B MOYEHCIYCKATENbHBIM KaHal MO03au KU MOYEBOTO
Nmy3bIpsl  BMAJAIOT  CEeMSIIPOBOJBI W KaHajl  CTAHOBUTCS  MOYETOJOBBIM.
MoueuncnyckaTeabHbIN KaHa JISKUT BHE OPIOIIHON MOJIOCTH.

[lepBuynas Moua (puabTpaT KpoBH) OOpa3yeTcsi B MOYEYHOM TeJble W3
IUIa3Mbl KPOBU B pe3yibTaTe (PUiIbTpanuu yepe3 OMOJOoruyecKuid 6apbep, KOTOPHIit
COCTaBIIAIOT CTEHKa KamWwuUIApOB KiIyOOUKa, BHYTPEHHUH JIMCTOK KAarCyJIbl
MOYEYHOro Telblia U 0a3anbHass MemMOpana. [lepBuuHas mMoya momajgaer B MPOCBET
MOYEBOTr0 KaHasblla (HedpoHa), KOTOPHIX B KOPKOBOM BEIIECTBE IMOYKU IO
Kancyjoi (COeAUHUTEIbHOTKAHHONW O0O0JIOYKOM) CKarjiBaeTcs a0 1  MIIH.
[lepBuynass Moua cBOOOAHA OT OENKOB, HO COACPKUT TIJIIOKO3Y W MOYEBUHY.
[Ipoxons m©o MOYEBOMY KaHalblly, C T[OMOIIBIO SIUTEIUAIBHBIX KIETOK
IPOKCUMAJIBHOTO OTJEeNIa KaHajblla, MEPBUYHAS MOYa OCBOOOXKIIAeTCsA OT caxapa M
CHJIBHO 00€3BOKUBACTCH.

[Ilérounas kaéMKa B SMNUTEIHAIBHBIX KJIETKaX COCTOMT U3 COBOKYIHOCTH
MUKPOBOPCHHAK, B KOTOPBIX HMEETCS (DEPMEHT, CIOCOOCTBYIOIIMIA BCACHIBAHUS
TIII0KO3bI. B Mouy mocTymnatoT apyrue Bpeanbie BemectBa. Jlanee Gpopmupyromascs
MOYa MepexouT B eTiro Hedpora. OCHOBHAS YaCTh METIN HAXOJIUTCS B MO3TOBOM
BelllecTBE IMeTinu. Hucxopasdiiee TOHKOE KOJEHO NETIM COCTOMT W3 HHU3KHX
SNUTENUATBHBIX KJIETOK. UYepe3 ero CTEHKYy BOJa BCacChIBAETCSI B KPOBb.
Bocxoasimiee TOJCTOE KOJIEHO TMETAM HePpoHA TO CTPOCHHUIO CXOAHO C
MPOKCUMABHBIM OTJEJIOM HedpoHa (TMHHAS W3BUBAOIIAsICS TPyOKa), 0Opa3oBaHO
BBICOKMMH KJIETKAMU C MYTHOM LUTOIUIa3MOW. DTH KIETKH HE UMEIOT IIETOYHOMU
KAeMKH, BBIMOJTHSIIOT CEKPETUPYIOMYI0 (DYHKIIMIO, BIHsS HAa M3MEHEHHE COCTaBa
MOYH.

N3 nernu HedpoHa Moua MEPEXOaUT B AUCTAIBHBIN OTAEN. 31ech 0OpaTHO
BCAaChIBAIOTCS BOJA W XJOpHUIbL. Moua MOCTynaeT B TOHKHM CBA3YIOIIMN OTHEN,
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KOTOPBIM  BBIMIOJHSET MEXAaHWYECKYI0 (DYHKIMIO Tiepeayd MOYd B
coOuparenbHy0 TPyOKy, KOTOpas BIaJaeT B COCOUKOBBIN KaHall. B kopkoBoM clioe
MOYKH KpoMe He(DpPOHOB UMEIOTCSI CBETIIbIE MO3TOBbIEe JIydHd. OTIENbHBIA MO3TOBOM
Jy4 COCTOUT M3 COBOKYMHOCTH MPSMBIX COOMpATENbHBIX KaHalblleB. OHU BMAIaiOT
B COCOYKOBBIE€ KaHAJIbI, PACTIOJIOKEHHBIE YK€ B MO3TOBOM BeIIECTBE NMOYKHU. 110 HUM
M3 COCOYKOB IMOYEYHBIX MHUPAMHUJ MOYa IMOCTyHmaeT B dYariedku (y >KUBOTHBIX,
CBUHEW) WM TOYEYHYI0 JI0XaHKy (y Jomajed, oBel). MexXay MO3roBbIMU
MMpaMUJIaMl KOPKOBOE BEIIECTBO BKJIMHHUBAETCS B BUJE meperopoaok. O6macth
MEXIY KOPKOBBIM M MO3TOBBIM BEIIECTBOM COCTOMT M3 OTAEJIBHBIX OCTPOBKOB
PBIXJION COEIUHUTENIBHOM TKaHU, IO KOTOPBIM IPOXOJAT KPOBEHOCHBIE COCY/IBI.

CucremMa opraHoB pa3MHOKeHHS

Opransl pa3MHOXKEHUSI 00ECTIEYNBAIOT COXpaHeHue Buaa. OHM pa3AesitoTCs Ha
MYKXCKHE U JKEHCKHE, KOTOPBIE COCTOAT U3 MapHBIX: MOJOBBIX KEJE3, MOJIOBBIX
OpOBOASIIMX NyTEH, NPUAATOYHBIX TOJOBBIX JK€Je3; HEMapHbIX OpPraHoB
CaBOKYIUICHHUS.

Opranbl pa3MHOKE€HHUS CAMOK.

JKeHckue opranbl pa3MHOKEHUSI COCTOSIT U3 MAPHBIX SUYHUKOB, IJI€ CO3PEBAECT
SMIEKJIETKA, TAapHBIX SIUIENPOBOJOB, B KOTOPBHIX SAMIEKIETKA OIIOAOTBOPSETCS,
MaTKW, TJ€ Pa3BUBACTCS IUJIOJ, BBIBOJAIIMX WJIM POJOBBIX NMyTEH — Biarajiuiia,
MOYETIONIOBOTO MPEIBEpUs M HAPYKHBIX MOJIOBBIX OPraHoB (puc.56)

Angauk (Ovarium) — >KeNe3ucCThli opraH O0000BHUIHONH (OPMBI TOKPHIT
3a4aTKOBBIM AIIUTEIUEM.

[lon 3a4aTKOBBIM JMHUTENHEM pacrosiaraercs (ouMKynspHas 30Ha CO
MHOECTBOM (DOJUTUKYJIOB (ITy3bIPHKOB), B KOTOPBIX CO3PEBAIOT SMUIIEKICTKH.
Kpynubiit Gosaukys ¢ co3peBIiei SUIEeKIeTKON MOIX0IUT K TIOBEPXHOCTH SHUYHHUKA
u paspeiBaeT e€. Co3peBuias SIMIEKIETKAa BBIBOAUTCA B OPIOUIHYIO IMOJOCTh U
onajacT B BOPOHKY SIMLENPOBOAA, a 3aTEM BOPCUHKAMU MEPLIATEIBHOTO SIUTEIIHS
nepemMenaercs B Matky. Eciu sifliekieTka OIjIoJ0TBOPEHA, OHA 3a/IEPKUBAETCS B
MaTKe M MPOJOJIKAET pa3BUBAThCS, a HA SIMUYHUKE, TaM, I AUIEKIETKAa BbIIUIA U3
donnukyna, pa3BuBaeTcsa KEITOE TEJNO, KOTOPOE HaUYMHAET (DYHKIIMOHHPOBATH Kak
JKeJe3a BHYTPEHHEN CeKpelnu. B ieHTpe AsMYHMKa HAXOUTCS COCYAUCTast 30HA.

SitmenpoBoast (Tubauterina) — ’T0 TOHEHbKHE U3BUTHIE TPYOOUKH, B KOTOPBIX
OIIOJOTBOPSIETCS ANIIEKIIETKA M HAUYMHAET JIETUTHCA, POABUTAsACH 10 HUM B MATKYy.
Okonlo  sIMYHMKA BOPOHKOOOpA3HOE pacHIMpEHHE SULENpPOBOJAA  OKPYKEHO
6axpomoii. [IpoTHBOIIONOKHBIM KOHEI STUIIEPOBOAA MOCTEIIEHHO MEPEXOAUT B POT
Matku (y JIomajay BIaJaeT B HEro). B cTeHkax sidlienpoBo/ia UMEIOTCS KOJIbLEBbIE U
MPOJIOJIGHBIE  MBINICYHBIE BOJIOKHA, KOTOPBIE CIOCOOCTBYIOT —MPOJBHKEHUIO
SIMLICKIJIETKU B MATKYy.

Martka (Uterus) — moJibIii MBIILIEYHBIA OpraH, pacloOAKEHHbBINA MEXAY IPSIMOn
KHUIIKOM M MOuYeBbIM My3blpéM. Ha MaTke pa3nuuaroT pora MaTku, B KOTOPBIX
pa3BUBAECTCS IUIOM, TEJIO U KIETKY. Y pOratoro CKoTa W JIOIIAIeu IernKa BIaETcs
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BO BJIarajuiie. Y poraroro cKoTa pora MaTku M30THYThI CHUPAIBHO, Y JOIIAAN
3aKpyTJAEHHbIE TYIbIe, Y CBUHEH JUIMHHBIE. B cTeHKax MaTKu MMeeTcs TycTasi CeTh
KPOBEHOCHBIX COCYNOB. Yepe3 HUX NUTAeTCS IUIOJ, M BBIBOASTCS BpEIHbIC
MPOAYKTHl B OPTaHU3M MAaTepH, a 3aTeM BO BHEIIHIOIO cpeny. Cnuzucras 000104Ka
MaTKu — JHIOMETPUU — HUMEET Kee3bl. MBIIIECUHBIM CJIOM COCTOUT M3 TIIAJAKHX
MBIIIEYHBIX BOJIOKOH. CHapy1 MaTKa MOKPbITA CEPO3HON 0OOTOUKOM.

Bnaranmume (Vagina) — 310 mupokas TpyOka. Ha BeHTpanbHOW CTEHKe
KayJajdbHOM YacTH BJArajivilia OTKPHIBAETCS OTBEPCTHE MOYEHCITYCKATEIHHOTO
KaHama. MouenojoBoe MpeABEepUE 3aKAHUMBACTCS HAPYXKHBIMU  TOJOBBIMU
opraHaMH — MOJIOBBIMU I'y0amMu, a B BEHTPAJIbLHOM YTJy TIOJIOBOM IIIEJIA PACIIONIOXKEH
KITUTOP.

Opranbl pa3MHOKEHUS CAMIIOB.

MyKCKHe OpraHbl pa3MHOMXEHUSI COCTOSIT U3 MAPHBIX CEMEHHUKOB U MPHUIATKa
CEMCHHHMKA, B KOTOPOM pa3BUBAIOTCA CIEPMATO30MIbI, BBIBOISAIINX IYyTEH-
CEMSIIPOBOJIOB U MOUYEIOJIOBOrO KaHaia. Ta3oBas 4YacTh MOYEINOJIOBOTO KaHaia
UMeET MPUATOUYHBIC MTOJIOBBIC JKEJIe3bl (PHUC.

57a): npeacraTeabHyIO Xele3y (CEeKpeT KOTOpoi o0ecreurnBaeT MOJABUKHOCTD
CIIepPMAaTO30MJI0B), MY3bIPLKOBUJHBIE M JIYKOBUYHBIE (MX CEKpPET YBEIWYHUBACT
00BEM CIIEPMBI U CO3/IAET CPEly ISl AKUZHU CIIEPMATO30UIOB).

Cemennuk (Testis) ammunconHor GopMbl UMEET TOJIOBUATHI M XBOCTATHIN
KOHLIBI, HA JIATEPaIbHON MOBEPXHOCTH MEXKIY MPUIATKOM U CEMEHHHUKOM HUMEETCS
cunyc (puc. 576).

CeMeHHHK MOKPBIT CEpPO3HON 000JI0UKOM, MPOYHO CpacTaroIencs ¢ OeoYHON
000JIOUKOI CEeMEHHHUKa, KOTOpas C TOJOBYATOrO KOHIIA CEMEHHUKAa BHEAPSETCS B
HEro B BHUJE CPEAOCTEHHS, OT KOTOPOTO OTXOIAT K IOBEPXHOCTHM CEMEHHUKA
MHOTOYHCIIEHHBIE TEePEropoaku, GOpPMUPYIOIINE OTIETbHBIE KaMmephbl. B kamepax
CTPOMBI, cocTosilllell W3 Oeno4YHOW OO0OJIOYKH, CpPEIOCTEHHS, MEePEropoIoK
pacrionaraercsi napeHxuma ceMmMeHHuka. (OHa [pelcTaBlI€Ha  CEMEHHBIMU
KaHAJIbLIaMH, B KOTOPBIX PAa3BUBAIOTCA CIEPMATO30MAbl U MIPOMEKYTOUHOU TKAHBIO.

[Ipunatox cemennuka (Epididymis) - opraH, rae co3peBarOT CIIepMaTO30U/IbI.
OH 7nexuT Ha MPUIATKOBOM Kpae CEMEHHUKA, HMEET TOJIOBKY MpUJIAaTKa,
cocTosiiyto u3 7-20 BBIXOJAIIMX M3 CEMEHHHKA KaHalblieB. Teno mnpuaaTka
0o0pa30BaHO OOIINM, CHJIBHO U3BUBAIOIIUMCS KaHajaoM aiauHou 10 50-80 M y Obika u
40- 86M y xepebiia. CeMEHHUKH Xpsika OY€Hb KPYITHBIE.

Cemennori kanatuk (Funiculus Spermaticus) pacmonoxeH coO CTOPOHBI
TOJIOBKM TIPHUAATKa M TPEACTABISIET CKIAAKY OpBDKEHKH CEeMEHHHKA, B KOTOPOM
pacCIONOKEHbl apTepUM, NUTAIOIIUNE CEMEHHHUK, BEHbI, BBIHOCAIIHUE KPOBb,
BHYTPEHHUI MOJJHUMATEIh CEMEHHHUKA U CEMSIITPOBO/I.

CemsimpoBox  (Ductus Deferens) — »9T0 TOHKas TpyOKa SIBISIOIIAsICS
MPOJOKEHUEM XBOCTa MPUIATKA, UJET B MAXOBOM KaHalle B COCTaBE CMEHHOTO
KaHaTUKa, MIPOXOJUT HaJ MOYEBBIM IMY3bIPEM U BNAJAET B JOPCAIbHYIO CTEHKY
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MOYEHUCITYCKATEeIIbHOTO KaHajla TMo3aaud IIeWKu MoueBoro my3bips. Ilepen
BIAJICHUEM CEMSITPOBOJI 00pa3yeT paclIUpEeHHUE, B CTEHKU KOTOPBIX 3aJI0KEHBI
xene3pl.  CemsAnpoBOA BINAJAET B  MOYEHCIYCKAaTEIBHBIM KaHaJl, KOTOPBIA
Ha3bIBAETCS MOTOM MOYETOJOBBIM KaHajioM. OH AENUTCS Ha Ta30BYI0 U YJIOBYIO
gacTu. MpliieyHass 000JI0YKa €ro XOpoIIo pa3BUTa, 0O0pa3yeT MOYENOJOBOM
Myckys. Kpome Toro, B CT€HKax MOYENOJOBOTO KaHalla 3aJI0KEHBI MEeIePUCThIe
tena. Ilocne BbIXoma M3 Ta30BOM MOJIOCTH MOYENOJIOBOM KaHal JIEKUT B
BEHTPAJILHOM >KeJI00€ MOoJI0BOro ujieHa (yaoBasi, OJIOBOWICHHAS YacTh).

[TonoBoit 4jieH WMEeT CBOM MOIIHBIE TEHIEPUCThie Tena (0COOEHHO Y
xKepebIia), pacrmojioKeHHbIE MeXAy TpaOekylamMu O€o4HOM OOO0JOYKH U
3aKaHYMBAIOTCA TOJOBKOW MOJIOBOTO wWieHa. MoOuenonaoBoi KaHal 3aKaHYUBACTCS
MOUYETIOJIOBBIM OTPOCTKOM, KOTOPBINA PaclojoKeH B KOXKHOM CKIIaaKe, 00pa3yroleit
npenyuuit (y xepeO1oB JBOHHOMN).

CeMeHHUKH, TIPUJATKU CEMEHHUKOB, OCHOBAHUSI CEMEHHBIX KAaHATUKOB JIEKAT
B CEMEHHUKOBOM MeEIIKE, KOTOpPbIH 00pa3oBaH 000JI0OYKAMHU: MOIIIOHKOMH,
COCTOSIIIEH M3 KOKM M MBIIIEYHO-2JIACTHYECKON O0O0JIOUKH, OOIIel BiaraJuiiHON
000JI0YKO.

SAVYHUKM U CEMEHHUKH SBIISIOTCS JKelie3aMU BHYTpeHHeW cekpernuu. OHuU
BBIICJISIIOT TOPMOHBI B KpPOBb, BJIMSIOT Ha OOMEH BEIIECTB, AaKTUBHU3UPYS
NEATeNIbHOCTh OpraHu3Ma. VX HCHONB3yIOT KakK ChIpbe [JI MPUTOTOBJICHUS
TOPMOHAJIBHBIX MPEnapaToB.

ZKene3bl BHYTPEHHEH CeKpeunu

B opranuzMe MIIEKOMUTAIONIMX HUMEIOTCS CIelUaJbHble Keyne3bl 0e3
BBIBOJIHBIX NIPOTOKOB. B HUX BBIpaOaTHIBAIOTCS AKTHBHBIE BEIIECTBA — TOPMOHBI.
OHU NOCTYNarOT HEMOCPEICTBEHHO B KPOBb M YYaCTBYIOT B PErYJISIIUU BaKHEHIITUX
GyHKIMA opraHu3Ma: oOMEHa BEIIECTB, Pa3MHOXKEHHS, POCTA, MOANECPKUBAIOT
MOCTOSTHCTBO BHYTPEHHEU CpeJibl OpraHru3Ma.

OO6pa3oBaHre TOPMOHOB U MX JICHCTBUE PETyIHUPYIOTCS HEPBHOW CHCTEMOMU, B
TOXXE€ BpEMs CaMU TOPMOHBI BIUSIOT Ha (DYHKIMIO HEPBHOW CHUCTEMBI. Takum
o0pa3oM, B OpraHuM3Me OCYIIECTBISACTCS €AMHAas HEPBHO-TYMOpAaJbHAs PETYIISIUs
KU3HEHHBIX MPOLECCOB.

IMutoBuanas skese3a (gl.thyreoidea) pacmomaraeTrcs Ha BEHTPAJbHOH U
JaTepanbHOM MOBEPXHOCTSAX MEPBBIX KOJEIl Tpaxen, UMEET JIBe A0JU (y CBUHEH OHa
HE paszesiieHa Ha JoaM). Macca IIUTOBUIHOM >KeNe3bl KPYIMHOTO pPOraroro CKoTa
okono 15r, cBuneir 18r, momamm 25-30r. BreipaGaTbiBaeMbIil Jkene30d TOPMOH
TUPOKCHUH TMOBBIIAET OOUMHA OOMEH BELIECTB, YCHUJIMBAET Aa30TUCTBHIH OOMEH,
yckopsieT pocT Kkoctel. Ilpm (QyHKIMOHATBHOW HEIOCTATOYHOCTH IKEJIE3bl
pa3BUBAETCS KPETHMHU3M, BBIPAXAIOIIUICS B 3aJIEpKKE POCTA, AUCIPONOPIUU
yacTeu Tena.

OxosomuroBuaHbIe :Keje3bl (gl. parathyreoidea) okpyrioil miam oBadbHOM
dbopmbl. HapyskHOe Tenblle JKelie3bl pacroyiaraeTcsi Ha MOBEPXHOCTH IUTOBUIHOMN
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JKEJe3bl, a BHYTPEHHEE TeNblle — BHYTPHM WIMTOBUAHOW Xene3pl. Macca ux
0,15- 0,4r. T'opMOH maApaTHUPEOANH pEryaupyeT KaubLUueBbld U (ochopHbIH
OOMEHBI.

Hannoueunuk (gl. suprarenalis) nexuT Brieped U MeAUAIBHO OT MOYKU. DTO
napHbId opran oBajabHOUM popMbl. KopkoBblil (nepudepuiinbiii) ciioil BeipabaThIBaeT
6osee 30 ropmoHoB. OHM PEryJUPYIOT KOHIEHTPAIUIO HATpHs, Kajdus U XJopa B
KPOBU U TKaHSX, YIJIEBOJHBIN, OEIKOBBIN U )KHMPOBOI OOMEHBI, @ TAK)KE BbIPAOOTKY
MOJIOBBIX TOPMOHOB. MO03roBoil (LEHTpalbHbIN) CIIOH BbIpAOATHIBAET TOPMOHBI:
aJpeHanuH M HopajapeHaduH. OHU YCWIMBAIOT COKPAaTUMOCTh M BO30YAMMOCTD
CEPJIEYHOM MBIIILIBI, CY>KUBAIOT COCY/Ibl, TOBBIIIAIOT KPOBSIHOE /IaBJIEHUE, CHUXKAIOT
TOHYC K€TyJIOYHO-KHUILIEYHOr0 TpakTa. Macca HaJAno4YeyHuKa y KpyIHOTO pOraToro
ckota 20r, cBUHBU 7T.

Onugus (epiphysis) JTeXKUT B AMKE MEXAY 3pUTEIBHBIMH Oyrpamu W
YeTBepOXoaMueM. Dnudu3 BbIIEIAET TOPMOH MEJIATOHUH, KOTOPBIM aKTUBU3UPYET
pa3BUTHE MUTMEHTHBIX KJIETOK, a TaKK€ TOPMO3UT JIEMCTBHE FOPMOHOB IepeaHei
nonu runodusza. Macca snudusza kpynHoro poraroro ckora 0,1-0,5r.

I'mnogm3, wim npumarok mosra (hypophysis cerebri) pacmosaraercs Ha
OCHOBaHMU OOJIBIIOTO MoO3ra. B rumoduse pazianyaroT >KeIe3UCTYIO0 MEpPEeaHIOL0,
IPOMEXYTOUHYI0 U HEPBHYIO 3aJHION noiu. llepenusis Aonst BIMAET Ha POCT H
pa3BUTHE >KMBOTHBIX. 3aiHsis JIOJISI BbIpA0AThIBAET OKCHUTOLIMH, BBI3BIBAIOIIHIA
COKpallleHHE TJaJAKOW MYCKYJIaTypbl U Ba3ONPECCUH, MOBBILIAIOIIMN JaBJIECHUE U
HOHMXKAIOIIMNNA TUypes3.

K mnonoBbIM ’kene3aM OTHOCATCS SIMUHUKM U CeMEHHUKU. OHM BBIIEISIOT
TOPMOHBI B KPOBb, BIMSIIOT Ha OOMEH BEILECTB, aKTUBU3UPYIOT MOJIOBYIO (PYHKIIHIO
U 1€ATEIbHOCTh OPTaHNU3Ma B LIEJIOM.

HepBHas cucrema

HepBHas cuctema sBIME€TCA LEHTPAJIbHBIM OpPraHOM PErYJIUPYIOUIUM
(M3HOJIOTMYECKHE TPOIECCHl BCEX OPraHOB W IMOAPA3CIASTCS Ha IEHTPAIbHYIO
nepudepruuecKyro U BereTaTUBHYIO.

K nenTpanbHON HEPBHOM CHCTEME OTHOCHUTCS TOJOBHOM M CIIMHHOW MO3T, K
nepudepruuecKoil — mMapHbIE COMAaTHYECKUE HEPBBI, OTXOIAIINE OT CEPOro BEIIECTBA
roJIOBHOIO Mo3ra — 12 map u ot ciuaHoro — 40 nap.

OHM MHHEPBUPYIOT CKEJIETHYIO MYCKYJIAaTypy, KOXKY, KOCTH U APYTU€ OpPraHbI.
B HUX pa3nuyaroT 4yBCTBUTEIbHBIC W JIBUTATEIbHBIC BOJOKHA U OpPraHbl YyBCTB
(3peHue, ciyx, OOOHsIHME, Ocsi3aHhe W BKyc). [lo 4yBCTBUTEIBHBIM BOJIOKHAM
VMMITYJICHl Pa3ApaKEHUs BOCIPUHUMAIOTCS Y€pe3 IKCTEPO- U UHTEPOPEUEHTOPHI U
MepeatoTcs B IEHTPAIbHYIO HEPBHYIO CUCTEMY, OOPAaTHO B OpraHbl MEPEeIatoTCs Mo
JIBUTATEJILHBIM BOJIOKHAM B BUJIE COKPAIIIEHUS MBIIIIII, TBH)KECHHS OPTaHOB U Ap. ITU
JIBUKCHUS OJYMHEHBI BOJIE )KUBOTHOTO.

HepBHas BereratwBHas cucTeMa HE TOIYUHSETCA BoJie >KUBOTHOro. OHa
JNEIUTCSI HA CUMNATUYECKYI0, WHHEPBUPYIOIIYID CEpPACYHO-COCYAUCTYIO U
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MapacuMIIaTUYECKyl0,  HWHHEPBHPYIONIYIO  BCE  BHYTPEHHHE  OpraHbl.
CuMmmnaTthueckas TMpeAcTaBlieHAa TApPHBIMH CTBOJAMH U HEPBHBIMHU  y3JIaMHU
(raarmusiMu). OT TaHTIIMEB OTXONAT BETBU B CHMHHOW MO3T M K CHMIATHYECKUM
HepBaM. [lapacumnaTuueckue HEpPBBI MapHBIE, OTXOIAT OT TOJIOBHOTO MO3ra M
KPECTIIOBOTO OT/AeNa CNUHHOTO. DYHKIUS COMATHUYECKUX, CHUMIATHYECKUX W
[1apaCUMIIATUYECKUX HEPBOB PETYJIUPYETCS LEHTPAIBHON HEPBHOU CUCTEMOM.

I'onoBHo# mMo3r (Encephalon) — 3To mepeanuii oTnen HeHTpaabHOW HEPBHOM
cuctembl. C JOpcajibHOM MOBEPXHOCTH OH pa3ieisieTcsl MONEepeYHOW WIeNbl0 Ha
00JIb110M U POMOOBHUIHBINA MO3T (PHUC.68).

Bonbrroit mo3sr (Gerebrum) cocTouT U3 KOHIIEBOTO MO3Ta MU JIBYX TOYIIAPHH,

- IPOMEXKYTOYHOTO ¥ CPETHET0 MO3Ta, JOPCATEHO MPUKPHITHIX MOTYIIAPHSIMH.

PomOoBunubiii  Mo3r  (Rhombencephalon) cocroutr w3 3amgHero wu
POJ0JIrOBATOr0 MO3Ta.

3agauit mo3r (Metencephalon) umeer Mozxkeuok (Gerebellum), kotopsrit
pacnojiaraeTcsi JAOpCajbHO OT MPOAOJTOBAaTOrO0 MO3ra M C3aAM OT MOJyIIapuid
00JBII0r0 MO3ra U MO3roBoi MocT (Pons).

[Ipomonrosateiii  mo3r (Medulla oblangata) sBaseTrcs mnpoaoHKEHUEM
cnuHHOro Mosra. Ha mepeaHeM ero KOHIIE C BEHTPAJIbHOM IMOBEPXHOCTH OH
T'PAaHUYUT C MO3TOBBIM MOCTOM.

['070BHOI MO3T SIBISETCS OCHOBHBIM PETYJISITOPOM >KU3HEHHBIX (DYHKIIHIA
opranu3zMa. OH HaXOAMTCS B MO3TOBOM YacTH uepena M MOKPHIT TPEeMsI MO3TOBBIMU
o0oyiouKaMu: TBEPIOH, MayTHHHOM U MATKOU. TBEpas oOoouKka camas HapysKHas,
cpactaeTca C HAJAKOCTHHIEH depenHbix kocTeil. [layrunnas oOonoyka Ha
M3BWJIMHAX MO3ra MPOYHO CpacTaeTcsl C MATKOM o00o0soukoil. Msrkas o0onouka
IPOYHO CPACTAETCS C MO3TOM, 3aXOJHUT BO BCE LIEIHM M YIUIYOJICHHS U BMECTE C
COoCyJlaMH TIPOHHMKAeT B BEIIECTBO MO3Ta, o0Opa3ys reMosHiedanndeckuii 6apbuep.
['onoBHOW MO3r MOJy4YaeT MUTAaHUE OT BHYTPEHHUX COHHBIX M 3aTBUIOYHBIX
apTepuil.

Crnunno#t mo3r (Medulla Spinalis) — oaMH #W3 TOAMOPKOBBIX OTAEIOB
[EHTPaTbHON HEPBHOM cucTeMbl. OH KOOPAMHUPYET PabOTy BCEX CKEIETHBIX MBIIII]
TYJOBHIIA M KOHEUHOCTEH, B HEM COCPEJOTOYEHBI LEHTPhI OE3yCIOBHBIX
peduexkcoB. COUHHONH MO3r UMeeT (OopMy OKPYTJIOro JJIUHHOTO TOJCTOrO IIHYpA.
OH pacrnonoXxeH B MO3BOHOYHOM KaHase, MOKPBIT Tpemsl 00osioukaMu: TBEPIOHM,
MayTUHHOW U MsATKOM. TBEpnas o0ojoYKa CIMHHOTO MO3ra HapyXHasi U camas
IUIOTHasl, MPOYHO CpacTaeTcsi C MO3TOM, COIpPOBOXJAs KPOBEHOCHBIE COCYbI,
BHEJPSAETCS BMECTE€ C HHUMHU B MO3roBoe BellecTBO. llayTuHHass o0oyiouka O4YeHb
TOHKasi U HexkHasi. OHa OThensieTcsl OT TBEPJOMl MO3roBOM 00O0JIOYKH HEOOJBIINM
MIPOCTPAHCTBOM, a OT MATKOW 0ojiee OOIMPHBIM MAayTUHHBIM MPOCTPAHCTBOM. JTH
MPOCTPAHCTBA CIMHHOTO MO3Ta COEIUHSIOTCS C OAHOMMEHHBIMU MPOCTPAHCTBAMU
rOJIOBHOTO MO3Ta U 3aM0JHEHBl CHUTHHOMO3TOBOM YKHIKOCTBIO.

CrmHHOM MO3T pa3BuBaeTcsi U3 dkroOiacta. IlocnenoBatenbHO 00pasyroTcs
HEpBHAsI TUIACTMHKA, HEPBHBIM KEJIOOOK C TaHIIMO3HOM TMJIACTUHKOM, HEpBHAas
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TpyOKa, U3 KOTOPOW Pa3BUBAETCSl CEPOE MO3TOBOE BEUIECTBO CIIMHHOTO MO3Ta,
a M3 TAaHTJIMO3HOM TUIACTUHKH - CITMHHOMO3TOBBIC YYBCTBUTEIBHBIC TAHTIINH.

benoe Mo3roBoe BemecTBO pa3BUBAETCS MO3AHEE 32 CYET OTPOCTKOB HEPBHBIX
KJIETOK, TOXTOMY U JIe)KHT TOBEPXHOCTHO, a CEpPOE MO3TOBOE BEIIECTBO
pacrioiaraeTcsi B €ro IeHTpaJIbHOM yactu (puc.67).

Cepoe MO3roBoe BELIECTBO Ha MOMEPEYHOM pa3pe3e umeeT Bui OykBbl H u
pasrpaHUyYeHO Ha JOopcalibHble YyBCTBHUTEJIbHBIE pora (cToibObl), Oojiee y3Kue, u
BEHTpaJbHbIC JABUTATENbHBIE pora, Oosiee mupokue. JlopcanbHble W BEHTpaIbHBIC
KOpPEIIKA MO3Tra, COCTUHSSICh BMECTE, 00pa3yloT MapHble CIUHHOMO3TOBBIE HEPBHI,
KOTOpBIE  BBIXOJAT W3 TO3BOHOYHOTO KaHama Ha nepudepuio  depes
ME)KIIO3BOHOUHBIE OTBEPCTHS. B IIEHTpe Cceporo BemiecTBa pacroyiaracTcs
CIIMHHOMO3TOBOM KaHall. Msrkas Mo3roBas 0O0OJIOYKa TOJBEIIMBACT MO3T K
TBEPJION 000JI0OUKE TOCPENCTBOM 3YOOBHIHBIX CBs30K. CyOmypamnbHOe (MEXIY
TBEPJON M MAYTUHHON 000J0YKaMK) M CyOapoXHOUAAIBHOE (MEXTYy MayTHHHOW U
MSITKOW 00OJIOYKOM) MPOCTPaHCTBA TOJIOBHOTO M CIIMHHOTO MO3Ta TOJIOCTH
KEIyIOYKOB M KaHAJIOB MO3Tra COOOINAIOTCS MeEXIy COOO0H W  3aroIHEHBI
CITMHHOMO3TOBOH KUAKOCTHI0. OHa 00pa3yeTcs U3 MIa3Mbl KPOBH, ITUTAET HEPBHBIC
KJIETKH, OO0ECIeYMBACT IOCTOSHCTBO BHYTPHUEPEITHOTO JaBJICHUS W yJAJICHUE
BPEIIHBIX TPOJAYKTOB OOMEHa BemecTB U3 Mo3ra. OTTeKaeT oHa M3 MO 000JI09HOTO
MPOCTPAHCTBA B BEHO3HYIO CUCTEMY U B OpTraHbl TUM(OOOpaIeHHS.

Komnnesoit mo3r (Telencephalon) coctout m3 aByx momyinapuii OOJBIIOTO
mo3ra. Ha kaxxaom moirymiapuu paccMaTpuBaloOT IUTalll U OOOHSTENbHBIA MO3T, a
MEXIy HUMHU — OOKOBBIE XKEIyAOUkKH Mo3ra. Ha 1He XKellyIo4YKoB pa3inydaroT
noJjiocaTble Tela U aMMOHOBBIE pora.

[Tnamy (Pallium) coctout m3 ceporo u Oemoro mo3roBoro BermiectBa. Cepoe
MO3TOBOE BEIIECTBO JIEKUT IMOBEPXHOCTHO U 00pa3yeT KOpY MOJyIIapuii OOJIBIIOTO
MO3ra — BBICHIMM OTJAEN LEHTPAIBHOW HEPBHOM CHUCTEMBI. B Kope mnomymapuit
COCpPEJIOTOYCHBI JBUTATENbHBIE IICHTPHl OpPraHOB Tejla >KMBOTHOTO W MO3TOBBIC
OTJIEJIbl OPTAHOB YYBCTB.

['unmokamMn WM aMMOHOBBIE pOTa SIBISIOTCS BBICHIUMHU TOJKOPKOBBIMU
(MpOMEKYTOYHBIMH) OOOHATEIBHBIMU IIEHTPAMU, MPOMEKYTOUHBIM 3BEHOM MEXTY
OOOHSTENHHBIM MO3TOM M KOpPOH moiymapuii 60ibioro Mosra. B o0oHsTETRHOM
MO3re HaXOHATCS TEPBUYHBIC JBUTATEIbHBIC IIEHTPHI, a B IOJOCATHIX Telax —
BBICIIIHE TTOJKOPKOBBIC IBUTATEIIHLHBIC IEHTPHI.

[TpomesxyTounsrii mo3r (Dincephalon) cocrout u3 smurTanamyca, Taiamyca u
TUIOoTaIaMyca.

Tamamyc wim 3puTenbHbIe Oyrphl SBISIOTCS CBOEOOpPA3bIMU BOPOTAMH, Yepes3
KOTOpBIE TPOXOSAT YYBCTBUTEIbHBIC CUTHAIBI B KOpY Oonbmmx momymapuid. K
slIpaM Tajamyca CTeKaeTcsi HHpopMaIus OT TEMIIEPATYPHBIX, OOJIEBBIX M BKYCOBBIX
PELenTOpPOB.
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[M'mnoTaniamyc cocTouT U3 ceporo Oyrpa ¢ BOPOHKOM, Ha KOTOPOU 3aKpEeIUIIeTCs
runodu3 M COCIEBUIHOTO Teja, SBISIONIETOCS MPOMEXKYTOUHBIM OOOHSITEIHHBIM
LEHTPOM. | umoTanaMyc y4yacTByeT B TEPMOPETYISLINU.

OnuranaMmyc COCTOMT U3 »3nudwu3a, y3aedku snuduza u ysia

y3aeuku. CpeaHuil MO3T HaXOJIUTCS BIIEPEIU IPOJOJITOBATOrO.

[TpomonroBaTeiii MO3T SBISETCS CBSA3YIOMIMM 3BEHOM MEXKIY CIHUHHBIM U
TOJIOBHBIM MO3TOM. benoe M03roBoe BEIIECTBO €ro COCTOMT W3 ITYYKOB HEPBHBIX
BOJIOKOH. UyBCTBUTENIbHBIC IMMYyYKH HIYT W3 CIIMHHOTO MO3Ta B Pa3HbIC OTIEIBI
TOJIOBHOT'O MO3Ta, a JBUTATEIIbHbIC MTyYKH UIYT U3 KOPHI TOJYIIapHii.

Mo03Ke40K UMEET MOYTH IMAPOBUAHYIO (HopMy. MO3KEUOK MOKPHIT KOPOH W3
Cepor0 MO3rOBOTO BEIIeCTBA B BHIE sAep. MO3KEUOK JBYMs Oopo3gamu
paszensercss Ha CpPEAHIO 4YacTh (UepBSAYOK) W ABe OOKOBBIE noimu. B Oemom
MO3TOBOM BEIIICCTBE YEPBAYKA HAXOIUTCS SAPO, KOTOPOE SIBISICTCS MOAKOPKOBBIM
IICHTPOM, KOOPIUHUPYIOIINE MBITIICUHBIC BUKCHUS ISl COXPAHCHUS PABHOBECHSI.

Oprasbl 4YBCTB

PenieniropHble anmapathl (OpraHbl YyBCTB) BOCHPHHHUMAIOT pa3JipakKCHHE, Kak
U3 BHEIIHEH, TaK M U3 BHYTPEHHEH cpejbl, TpPaHC(POPMUPYIOT CBETOBOM, TEILIOBOM,
3BYKOBOW BHJIBI JHEPTHUHU B HEPBHBIN MPOIICCC.

3pUTENbHBIA aHATU3aTOP COCTOWT W3 IJla3a, 3PUTEIBHBIX HEPBOB, HEPBHBIX
IIEHTPOB B MOJKOPKE M KOPE FOJIOBHOTO MO3ra.

I'maz (Oculus) — opran 3peHusi, nepudepuyeckas YacTh 3PUTEIBLHOTO
aHanuzatopa. OH COCTOMT W3 TJIA3HOTO S0JIOKAa M BCIOMOTaTeNIbHOTO arapara,
PacIoJIOKEHHBIX B TJIa3HUIlE yepena (puc.73).

['ma3Hoe #07m0KO — 3TO mapHbBIE O00pa30BaHUs, KOTOpHIE OOECHIEUYHBAIOT
3pUTEIbHYI0 OpPUEHTALMIO JKUBOTHBIX Onarogaps CHOCOOHOCTH YJIaBJIMBATh
U3TTy4aeMbIi WM OTPAKEHHBIN CBET OT 0OBEKTOB BHEITHETO MHUPA U BOCTIPUHUMATH
ux. [[BeToBOE 3peHHE CBOMCTBEHHO JOIIAISIM, KPYITHOMY POTraToMy CKOTY. [J1a3Hoe
s0JIOKO MMEET MIAPOBUAHYIO (OPMY M COCTOMT M3 TPEX 000J0YECK: HAPYKHOU —
¢bubpo3Holt wiM OeIoYHOM, CpeaHeld — COCYIHWCTOM M BHYTPEHHEH CETYaToH.
[TomocTe rMa3HOrO 50J0KAa 3aMONHEHA CTEKJIOBHIHBIM TEJIOM. DJTO COBEPIIECHHO
Mpo3payHasi CTYJCHUCTAasi mMacca 3aKIloYeHa B CTPOMY M3 TOHYAMIIMX BOJIOKOHEII.
Hapyxxnas oGomouka riazHoro sbnoka Oemoro mBera. Cmepeau riaza obpasyer
MPO3payHyl0, OYEHb TOHKYIO IUTACTHHKY (POTOBHUIIA), 3aHUMAIOIIYIO TMATYIO YacTh
wiomanan raza. [mazHoe s06J0KO cHepenyd TOKPHITO COEIMHUTEILHOTKAHHOMN
000J109KO0#1 0JIeTHO-PO30BOTO 1BeTa (KOHBIOKTHBA), MEPEXOIAIIeH Ha BHYTPEHHIOO
MOBEPXHOCTH BEK, PUKCHUPYET MEepPEeAHMUI Kpail TIa3H0To sI0JI0Ka B TJIa3HUIIE.

[Ton KOHBIOKTHUBOW JI€XAT CIE3HBIE JKEJE3bl, BBIICTSIONINE TMPO3PAYHYIO
KUJIKOCTH JIJISl YBIIAXKHEHUS KOHBIOKTHBBI U POTOBUIIBI.

Cocynucras 000J7109Ka TJ1a3a Mo3au POTOBUIIEI 00pa3yeT paayXKy, HMEIOIIYIO
CBOEOOpa3HOE OKpaIlMBaHKe, 00YCIaBINBAIOIIEE IIBET I1a3a. B 1ieHTpe pamyXKu
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UMEEeTCsl OTBEPCTHE (3payvuoK), B KOTOPOM PACIOJIOKEHO MPO3padyHOe TBEPIOE
TEJI0 — XPYCTAJIUK.

CeryaTtas 000J04YKa TJla3a HEXHasl, TOHKas, MPO3payHas, po30BaTOro IBETA.
[locne cMmepTH KUBOTHOTO OBICTPO MyTHEET. 3pUTEIbHAsl YacTh CETYATKU HMEET
MMUTMEHTHBIN CIION.

B rnazHoe 4A07I0KO C 3agHEHMKHEH TMOBEPXHOCTH BXOJUT KPYIHBIN
3pUTENbHBIA HEPB (3PUTENBbHBIA COCOK), U3 LEHTpPa KOTOPOTO WU PSAJOM C HHUM
BBIXOJIAT COCYZbI CETUYATKU IJ1a3a.

K 3amuTHbIM OpraHam OTHOCSTCS: opOuTa, NMepuopOUTa, PECHMIIBI, BEKH,
CIE3HBIN armapar.

Oprasnsl cnyxa.

VYxo (Auris) — opraH ciayxa M paBHOBECHS MO3BOHOYHBIX >KMBOTHBIX. OHO
BOCIPUHHMMAET 3BYKOBbIE KOJieOaHusl, TpaHC(HOPMHUPYSI UX B HEPBHOE BO30YKJIEHUE,
Ornpenensier U3MEHEHUE MOJIOKEHHS Tea. Y X0 COCTOUT U3 HAPYKHOTO, CPEAHETO U
BHYTpPEHHETO yxa (puc.74).

HapyxxHoe yxo coOupaeT ¥ KOHUEHTPHUPYET 3BYKOBbIe BOJHBL K Hemy
OTHOCSITCSI YIIIHAsi PAaKOBHMHA C MBIIIIAMHU U HAPY>KHBIM CIYXOBOM MpOXOi. YIIHas
pakoBHUHA TBEPAAsT U COCTOUT M3 3JACTUYECKOrO Xpslla, MOKPBITOTO KOXKHOMI
ckiagkon. HapyKHbIM CIIyXOBOM IPOXOJ C KOCTHOW OCHOBOM, CHAPYX U B BHUE
KOJIBLIEBUJIHOTO XPSIIA, BHICTIIAH KOXKEW M B HAUAJIIbHON YaCTU MOKPHITHI BOJOCAMHU.

Cpennee yxo pacnonokeHo B OapaOGaHHOW TMOJIOCTH KaMEHUCTOM KOCTH
CONEPKUT  YEThIpE  CIYyXOBbIE  KOCTOYKH: MOJIOTOYEK,  HAKOBAJbHIO,
YeueBHUIICO0Pa3HYI0 KOCTOUKY M CTpeMeuko. M3 MoJoCTH CpemHero yxa BBIXOIST
CIIyXOBbI€ TPYOBI, HayIIHe B TIIOTKY. [loocTs BbicTiIaHa cnu3ucToi obonmoukoii. Ha
MeIUaNbHON CTeHKe OapabaHHOW MOJOCTH MMEETCS JBa OTBEPCTHS, BEIYIIHE BO
BHYTPEHHEE YyXO: OKHO MpEeAABEpHUs, 3aKPhITOE CTPEMEYKOM, M OKHO YJIWUTKH,
3aKpBITOC TOHKOW BHYTpEeHHEH OapabaHHOW mepemnoHKo. B mgopcanbHON CTEHKE
IPOXOAUT KaHaJl JULEBOr0 HEPBA.

BHyTpeHHee yXO pacmoigokeHO B CKaJHCTOM YaCTH KaMEHUCTOM KOCTH,
NPE/ICTaBIEHO KOCTHBIM JAaOMPUHTOM, B KOTOPOM pACHOJOXKEH MEepernoHYaThINd
TaOMPUHT BKIIOYAET KOCTHYIO YJIUTKY, TP KOCTHBIX TMOJYKPYKHBIX KaHama u
KOCTHOE mpenaBepue. llepemoHuarbiii  7aOMpUHT BKIOYaeT B cede TpH
MEepEeroHYaThIX TMOJYKPYKHBIX KaHajlla ,0BaJbHBI W KpYrjble MEIIOYKH U
nepernoHyaTyo yauTky. llepernoH4aTslii J1aOMPUHT 3amoJIHEH HHAOAUMGON W
3aMKHYT.

Konebanuss nHapyxHOW OapaOaHHON TEpPETMOHKN Yepe3 CUCTEMY KOCTOYEK
CPENHEro yxa IMEpeAarTCs Ha OBAJIBHOE OKOUIEYKO M BBI3BIBAIOT JABHUXKCHUE
nUpaMuabl BHYTPH KOCTHOTO JTAOMPHWHTA, BBI3BIBAS KOJEOAHUS TEPENOHYATOTO
nabupunta u SHAOMMM(PBH BHYTpH ero. KonebGanus sHIOMMMQBI YIaBIHBAIOT
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OCHOBHass MeMOpaHa, NMOKPOBHAas IJIACTUHKA M CIYXOBbIE KJIETKU, B KOTOPBIX
Pa3BETBIIIOTCS IEHIPUTHI CIIyXOBOT'O HEPBA.

Opransl BKyca 1 000HSIHUA.

PenenropHbIi anmapar BKyCOBOI'O aHaau3aToOpa, BOCIPUHUMAIOIIUI BKYCOBBIC
pa3pakeHUsl, HAXOIATCS BO BKYCOBBIX JYKOBHIAX JIMCTOBHUJIHBIX, BAJIMKOBHJIHBIX,
IrpUuOOBUAHBIX COCOYKOB, PACIIOIOKEHHBIX Ha OOKOBBIX TOBEPXHOCTSIX SI3bIKA.

Bo BKyCOBBIX KJIE€TKaX JIYKOBHUL, MOJAEPKUBAEMBIX OIMIOPHBIMH KJIETKAMH, ITPU
MOMaJaHUM THIIM BO3HMKAET HEPBHBIA Mpolecc Bo30yxkaeHus. M3omupoBaHHbIE
pa3ipaKuTenu  JEUCTBYIOT  HA  OTACNbHBIE  COCOYKH:  BAJUKOBUIHBIE,
BOCHPUHHUMAIOIINE TOPbKUI BKYC, FPUOOBUIHBIE - CIIAJKUM.

[Ipy nmomomu OOOHSHUS >KMBOTHBIE HAXOAST MHUINY, CHACAIOTCS OT Bpara,
METAT TEPPUTOPUIO, Y3HAIOT TOJIOBOrO MapTHepa. PenenTopHslid —ammapar
OOOHSTEILHOIO aHalM3aTopa HAaXOAUTCA B OOOHSTENbHON O00JacTH CIU3UCTOU
000J104KM J1abupuHTa penieTdyaTtol koctu. OOOHSTENbHbIE PEUEnTOpbl — KIETKH,
HEIMOCPEACTBEHHO BOCIIPUHUMAIOLIME 3amax. 3anaxy, MOCTYNAKIINE ¢ BABIXa€MbIM
BO3JIyXOM Y€pe3 HOC WM XOaHbl BO BpEMs €1Ibl, BBI3BIBAIOT pPa3ApaKCHUE
OOOHSITENBHBIX KIETOK M BO3HUKHOBEHHE HEPBHOI'O MMITYJbca. [1o 000OHATENBHOMY
HEPBY OH IOCTYMaeT B OOOHSATEIbHBIE JIYKOBHUIIBI, a OTTyJa IMOIyoOpaboTaHHAs
uHbOpMaIMs TOCTYNAaeT B MO3TOBbIE WEHTPHI, rAe (OPMHUPYETCS OIIYIICHUE
JEUCTBYIOLLETO 3a1axa.

Koxublil aHaau3aTop.

PeuenTopbl KOXM MOIYT BOCIPHUHMMATh pPa3JpaKUTEIU KOHTAKTHBIE U
JOUCTaHThIE, TEIJIO, XOJIOA, CIaldble U CUJIbHBIE OT CONPUKOCHOBEHUS, NaBICHUSA U
CBSI3aHHBIE C OILYILIEHUEM OOJIH.

YyBcTBO 00NM SABISETCS OAHMM M3 3AILUTHBIX MPHUCIOCOOIEHUM >KMBOIO
opraHusma.

OHo mpenynpexaaer opraHu3M O rpossiied emy omacHocTH. YyBcTBO Oousn
BO3HMKAET B HEPBHBIX KJIETKAX KOPBI TOJIOBHOI'O MO3ra, B YACTHOCTU B TEMEHHBIX
J0JsX, KyJda JOXOIAT OOJeBble CHUTHajbl 10 HEPBHBIM IPOBOJHUKAM OT
PELIENTOPHOIO ammnapara, BOCIPUHUMAIOLIEro OoyieBble pas3npaxeHus. B xope He
TOJBKO (hOpMHUpYyeTCs 4YyBCTBO OOJIM, HO M BBIpAOATHIBAIOTCS aKThl IMOBEIEHUS,
obnervaromue Oonb. KoxkHble penentopsl, BOCHPUHUMAIOLINE TeMIepaTypy
BHEIIHEW Ccpeabl WUrpaloT BaXHYIO poJiib id peIeKTOPHOIO PEryIUpPOBAHUS
TEMIIEPATYPBI TEJIa OPTaHU3MA.

Ko:xa. CTpoeHue KOXKHU

KoxanbIil TOKpOB — 3TO MJIOTHAA, MPOYHAS U 3JACTUYHAsI HApyKHast 000JI0UKa
TeJla KUBOTHOTO, MOBTOPSIIONIas penabed MBI U KocTel. B Koke BBLACTAIOT TpU
CJIOs: TOBEPXHOCTHBIM — JMUAECPMHUC, CPEIHMM — OCHOBAa KOXKH, WIM JepMa H
rIIyOOKHI TIOJKOXKHBIN CII0# (puC.

75).
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OnuaepMuc  COCTOMT M3 IUIOCKOTO  MHOTOCIOMHOTO  DIIHTEIHS,
pPacnoyIO)KEHHOTO B HECKOJIBKO cj0eB. ['yOOKuil ClIOM NpHU3MaTHYECKUX KIETOK
HEMPEPHIBHO PA3MHOXKAETCS U B KIETKAX OTKJIAAbIBACTCS MUTMEHT. POroBoil miu
MOBEPXHOCTHBIA CJIOW COCTOMT M3 IUIOCKMX OPOTOBEBLIMX O€3bsSIEPHBIX KIETOK,
KOTOpbIE MOCTENIEHHO OTMHUPAIOT U CIYIIUBAIOTCS, 00pa3ys YEIlyHKH.

OcHOBa KOk COCTOUT U3 COCOYKOBOI'O M CETYATOrO CiI0€B. COCOUKOBBIN CIIOM
JEKUT TOJ] SIHACPMHCOM OT KOTOPOro OTAeleH MeMmOpaHoil. B cocoukax
pacrionaraeTcsi TycTas CEeThb KpPOBEHOCHBIX COCYJOB M HEPBHBIX OKOHYaHUMU.
CoOCOYKOBBI €0 OCTPOEH M3 AIACTUYECKUX BOJIOKOH, PBIXJION M PETUKYJSPHON
TkaHe. CeryaTblii cJ0i 00pa30oBaH IUIOTHOM COEAMHUTENIBHOM TKaHBIO C
npeolIialaHieM KOJJIareHOBBIX U 3J1aCTHYECKUX BOJIOKOH. B epMe pacnonararorcs
KOPHHU BOJIOC, CaJbHbIE U TOTOBBIE JKEJIE3bl, a TaKXKE TIJIAJKUE MBIIIIbI U
MUTMEHTHBIE KIIETKH.

[TOKOXHBIM  CIIOM COCTOMT M3 PBIXJIOM COCAUHUTEIIBHOM TKAaHW, B
NPOMEXKYTKaX MEXKAY BOJIOKHAMM KOTOPOW HaXOJIUTCS JKUpOBasi TKaHb —
MOJIKOKHAsI JKMPOBas KieT4daTKa. Y CBUHEW mocyie yOOs MOAKOXKHBIN KUp (IIIHK)
UCIIOJIb3YIOT KaK CAMOCTOSITENIbHBIN MPOIYKT B KOJIOACHOM MPOU3BO/ICTBE.

DYHKIIMU KOXKHU O4eHb pazHOoOOpa3Hbl. OHa MmpecTaBiIsieT coO00M perenTopHoe
nojie, KOTOPOE BOCIPUHUMAET pPa3JpakeHHE U YCTAHABIMBAET TAaKUM 00pazoM
CBA3b OpraHM3Ma c BHEIIHEN cpeaoil. KpoBeHOCHBIE cOCyAbl U KaUJUISPbl KOXKH
OCYIIECTBIIAKOT ~ PEryJsiLIMI0  TEMIIEpaTypbl  Teja, KOXKHOE  JbIXaHUE U
JNETIOHUPOBAHUE KPOBHU.

HpixaTenbHast GYHKIUS KOKU OCYIIECTBIAECTCA 3a CUET BBIJIEICHUS JUOKCUAA
yIJIepOa U MOCTYIUIEHUS KACIOPOAa U3 BO3/1yXa B KPOBb.

BoigenurensHas GyHKIUS KOXH OCYHIECTBIISIETCS MOTOBBIMH, CAJIBHBIMU H
MOJIOYHBIMH KEJIE3aMH.

Crneunduyaeckue xene3bl, pacro0KEHHbBIE B KOXKE, BBITOIHIIOT CEKPETOPHYIO
¢ynkiuio. CekpeT STUX >Keje3 SBISETCS OJHUM M3 MCTOYHUKOB OOOHATEIBHBIX
CUTHAJIOB M OOYCJIOBIIMBAET IOBEJECHUE >XUBOTHBIX. [Ipy moMomiy 3amaxoB OHH
MOTYT paclio3HaBaTh MPUHAJJIICKHOCTh 0COOU K OMPEICTICHHOMY BUY.

KoxHpI1 NOKpOB  3alMIIaeT OpraHu3sM OT BPEIHBIX  BO3JEUCTBUM,
MHKPOOPTraHU3MOB, HU3KUX U BBICOKMX TEMIIEPATY]P, BBICHIXaHUS.

ToynmuHa KOXM 3aBHCUT OT BO3pacTra, I0JIa, MOPOAbl U IMPOAYKTUBHOCTH
KMBOTHOTO. Y MOJIOJBIX OHA TOHBIIE, YEM Y B3POCIHBIX; Y CAMOK TOHBIIE YEM Yy
CaMI[0OB, Y MOJIOYHOT'O CKOTa TOHBIIIE YEM Y MSACHOTrO. TONIIMHA MOJIKOKHOTO CJIOS Y
KpYIIHOTO poraroro ckora jgocturaet 15% oOmeid TOJNMMHBI KOXH, a ¥y
OTKOPMJICHHBIX JKMBOTHBIX U B OCOOCHHOCTHM CBUHEH OH MOKET BO MHOIO pa3
MPEBBILIATH TOJNIINHY KOXKH.

[IpOYHOCTH M TONIIMHA KOXKHU 3aBUCAT TAKXKE OT MECTA HAXOXKJICHUS €€ Ha Telle
XKUBOTHOrO. Tak Ha CIHHE, MOSICHUIIE, KPECTLE OHA TOJUIE M IPOYHEE, YEM Ha
YKMBOTE; HA HAPYKHOM CTOPOHE KOHEUHOCTEH TOJIIIE, YEM Ha BHYTpEHHEN. TOHKas
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KOXKa JICKHUT IMO03aJy YIUIHOM PAKOBHUHBI, Ha 1€, MOJ MBIIIKOW, B 00JIaCTH
KOJIEHHOM (IIIYI) ¥ XBOCTOBOM CKJIaJ0K. B 3TMX MecTax oHa XOpoIilo codupaercs B
CKJIaJIKU W TPONIyNbIBaeTCsA OJiarogapsi pa3BUTOMY MOAKOXHOMY CJOK PBIXJION
KJIETYATKH.

4.  Paszgen: XapakTepUCTUKH IPOLIECCOB )KU3HEAECATEIBHOCTH.
dusnonornyeckre PyHKIIMYA OPraHOB U CUCTEM OPTaHOB YKUBOTHBIX.

KuBoii opraHusM mnpeactaBisieT COOOH CaMOCTOSITEIBHO CYIIECTBYIOIIYIO
€AMHUIY OPTaHUYECKOr0 MUPA, 00JaJal0lIyI0 CIIOCOOHOCTBIO K CAMOOOHOBIEHUIO,
CAMOBOCNPOU3BEOCHUIO U CcaMope2yiayuyu W Pearupyrolyo Kak eIrHOe 1el0e Ha
pa3InuHbIE BO3JIEUCTBUS CO CTOPOHBI BHEITHEN UM BHYTPEHHEH €Tr0 CPEe/Ibl.

HecmoTps Ha TO, YTO MHOTOKJIETOYHBIN KUBOTHBIA OPraHW3M CYIIECTBYET B
HEMOCPEACTBEHHONW B3aUMOCBSI3M U B3aUMOJICHCTBUM C OKPYXKaWIIEH ero
BHEIIIHEH cpenod, MHOTHE (PaKTOPhl KOTOPON M3MEHSIOTCS B IIMPOKHUX Mpeesiax,
BCE K€ BHEIIHEW cpemod Il  ero KJIETOK  SBISIETCS  OMBIBArOIIAs
UX MedxcKiemounasa (mKaneeas UIU UHMEPCMEUUATbHAA) HCUOKOCHID,
XUMUYECKUH COCTaB M (DU3UKO-XUMHYECKHE CBOMCTBA KOTOPOM B HOpME
U3MEHSIOTCS B JIOBOJIBHO Y3KHX IpejenaX, COBMECTUMBIX C KHU3HBIO KJIETOK. JTa
MEXKJIETOYHAs KUJIKOCTb, B CBOIO OuYepe/lb, HAXOIUTCA B IOCTOSHHOMN
B3aUMOCBSA3U KaK C BHYTPUKJIETOYHOW >KUAKOCTHIO, TAK U C BHYTPUCOCYIUCTOMN
KUAKOCThIO. Takum o00pa3oM, B MHOTOKJIETOYHOM YKHBOTHOM OpraHU3Me
CYILIIECTBYET COOCTBEHHAs! BOJIHASA CpPelia, COCTABISIONIAsl OOJBIIYIO YacTh OT €ro
Macchl Tena. Tak, y MOJIOJOro B3pocioro yenoseka 18% macchl Tena COCTaBIISIIOT
O€JIKM U POJICTBEHHbIE COeANMHEHUS, 7% - MUHEpasbHbIe BemecTBa U 15% - KUPBHI.
Ocranbabie 60% OT Macchl Tena MPUXOAATCA Ha J0JII0 BOJbI (Y HOBOPOKIEHHOTO
pebenka Boaa cocrtaBisier okoino 90% or maccel Tena). BHyTpeHHss Bona
COJIEPKUTCS B CaMHUX KJIETKaX (BHYTPHUKJIETOYHAS KUAKOCTb, coctaBisieT 40% ot
Macchl Te€la), B  MEXKJIETOYHBIX IMPOCTPAHCTBAX (MEXKKJIETOYHAs WU
MHTEpCTElUANIbHAS KUAKOCTh), a TaKKe B KPOBEHOCHOM M JIMM(aTHUYECKOM
pyciiax opraHu3Ma 4yenoBeka. [IpmyemM KOHIIEHTpalusi pacTBOPEHHBIX COJIEH BO
BHYTPEHHEHW BOJHOW CPEAEe OpPraHU3Ma HECKOJIBKO MEHBUIE TAKOBOM HBIHEIIHEU
MOPCKOM BOABI W OJM3Ka K BOJE€ IMEPBHUYHOIO MHPOBOI'O OKE€aHa, B KOTOPOM
MPEANOJIOAKUTEIBHO 3apOAUIach KU3Hb.

KpoBooOpaiiieHue — 5TO JBIDKEHHWE KPOBHU IO COCydaM, 00ecredrBaromee
OOMEH BEIIECTB MEXy BCEMH TKaHSIMH OpraHW3Ma W BHENIHeW cpemoi. Cucrema
OpraHoOB KPOBOOOpPAIICHHS BKIIOYAET CEPIIIE U KPOBEHOCHbLE COCYObL.

Cepaue (cor, kardia) — menTpanbHBIi OpraH KpoBo- U JTUMGPOOOpAIICHUS,
pacrionoxkeHHbli B rpyaHod mnojoctd ot III mo VI—VII pebep, BHyTpH
okosiocepaeuHo cyMku (pericardium). Cepane coctaisier ot 0,4 mo 1 % macchl
Tena. CTeHKa cep/ilia COCTOUT U3 TPEX CIOEB: BHYTPEHHEro (dHA0KAp/Ia), CPEIHETO
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(Muokapaa) u HapyxHoro (anukapza). [To ¢popme cepaue npencrabisieT coooit
M0JI0€ KOHYCOBUIHOE 00pa3oBaHUE, B KOTOPOM pa3iHualoT BEepXyHIKY (HampaBieHa
BHM3 W Ha3ajJ) U OCHOBaHWEe (HampamieHo Bmnepen u BBepx). Cepaue
MJICKOTTUTAIONTUX YeThIPEXKaMepHOe. B OCHOBaHMH PacTONIOKEHBI IBA MPEICEPAUS
(mpaBoe u JieBoe), a OOJIBIIYIO YacTh cepilia 00pa3yroT JABa Kelyaouka (IpaBblil U
JIEBBIN), pa3feiCcHHBIX MEXOKEIYJI0YKOBON Meperopoakoi. MpelmeuHas 000104YKka
cepana (MUoOkap/a) B o0JlacTU Mpeacepuii UMEeT JiBa CJI0s MOIMEPEeYHO-TI0JIOCATON
MYCKYJIaTypPbl, & B 00JIACTH JKEITyI0YKOB — IIATh CJIOCB. MBIIIIIBI TPHUKPETUIIIOTCS K
oco0oMy (hUOPO3HOMY CKEJETy cep/lla, MPeICTaBICHHOMY YeThIpbMS (PUOPO3ZHBIMU
KOJIBIIAMH, JIBA U3 KOTOPBIX PACIOJIOKECHBI MEXIY TPEICEPAUIMHU U KEITYTOUKAMH,
a IBa — B YCThE apTePHAIBLHBIX cocyA0B. Cep/lie nMeeT CIeHalIbHbIN KilaraHHbIH
ammapar, KOTOPBI CIIOCOOCTBYET OJHOHAINPABICHHOMY JIBIDKCHHIO KPOBH. ODTOT
ammapar COCTOMT W3 4YeThIpeX KJIAmaHOB: JIBYX CTBOPYATBIX — MEXAY
npencepaus My U JKeIy0uKaMu (CIipaBa TPEXCTBOPYATHIH, ClieBa ABYXCTBOPYATHIH,
WIH MHUTPAJIbHBIM) M JIBYX KapMaIIKOBBIX (MOJIYJIYHHBIX) B ycThe apTepuanbHBIX

COCY/JIOB.

Cepoeunas mviuya xapaxmepuzyemcs yemulpbMs CGOUCMBAMU.

aBTOMAaTUsi — CIIOCOOHOCTh PHUTMHUYECKH COKpAIlaThCi TOJl BIHUSHUEM
UMITYJIbCOB, BO3HUKAIONIMX B CAMOW CEPJCUYHON MBIIIIE, U BO3MOXKHA Oiaromaps
HAJIMYUIO  OCOOOTO  HEPBHO-MBIIIEYHOTO  ammapara, COCTOSIIET0 M3
CUHOATPHUAIBHOT 0, aTPUOBEHTPUKYJISIPHOTO Y3JIOB M IMy4ka ['nca;

BO30yIMMOCTh — BO3HUKHOBEHHE HMITYJIbCa BO30YXKIEHHUS MpPH JIEHCTBUH
pa3IpaxuTens;

IPOBOAMMOCTbh — PACIpPOCTpaHEHHE BO30YXKACHHS OT CHHOATPUAIBLHOTO y3i1a
10 BCEMY CepAlLy;

COKpPaTUMOCTh — CIIOCOOHOCTh OTBEYaTh COKpAIIeHHEM TOJBKO Ha
OJIMHOYHBIN UMITYJIBC BO30YXKIACHUS.

JlesTenbHOCT ceplia MPOUCXOIUT IUKINYHO. B cepieyHOM ITUKIIE BBIACISIOT
nepuosa cokpauieHus (cucrtosia), KoTopblid coctaBisieT 40 % IIMTENBbHOCTH

CEepJCYHOr0 IMKIA, U MepHuoJ pacciadneHus (auacroma) — 60 % mmurenbHOCTH
CEepACYHOTO ITUKJIA.
MunyTHBIE 00BEM KpPOBOTOKAa — KOJMYECTBO KPOBH, BBIOPACHIBAEMOE

KEITyJOYKOM cepaua (mpaBbiM uiu JieBeiM) B 1 muH (y jomaau 20—30 1, y
KPYIHOTO POTaToro CKoTa A0 35 7, Yy MEJIKOTO poraToro ckora mo 4 i, y cobak 1o
1,5 m).

Cucronmnuecknii 00beM KpPOBOTOKAa — KOJMYECTBO KPOBHU, BHIOpAChIBAEMOi
KEITYJOUYKOM CepJilla 32 OJIHY CHUCTOJNY (BBIYHMCISIETCS KAaK YacTHOE MpPHU JEJICHUU
MHUHYTHOTO 00bEMa Ha KOJIMYECTBO COKpallleHWil B 1 MuUH). DTOT mokazateib y
Jomanen cocrabisieT 850 MiI, y KPYITHOTO poratoro ckora — 580 mu, y MEJIKOTO
poratoro ckota — 55 mi, y codbak — 14—25 wmur.
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Perymsmust paGoTel cepama oOecriedunBaeTcss HEPBHBIMH W TYMOPaIbHBIMU
MexaHn3MaMu. HepBHBIE MEXaHHU3MBI PETYJSIUU CBSI3aHBI C JACSITEIHbHOCTHIO
BEreTaTUBHON HEPBHOM CHCTEMBI M HaJM4MeM B HEKOTOPBIX COCyJdax
pedaeKCOreHHbIX 30H (CKOIUIECHMEM XEMO- U MPECCOCEHCOPHBIX PELENTOPOB).
['yMopanbHble MEXaHM3Mbl pEryJsiliid OCYLIECTBISIOTCA 3a CYET TOPMOHOB
MO3rOBOTO0 BEUIECTBA HAJANOYEUYHUKOB W IIUTOBUIAHOW >KENE3bl, a TaKXKE HOHOB
Kayusl (YpeKaroT U OCJIalJISIOT cepAeUHbIe COKpAIEHHUs), Kaablusl (CTUMYIUPYIOT
CepJICYHbIE COKPAIIICHHUS) U IPYTHX XUMUUYECKUX BEIIIECTB.

KpoBeHocHbIe cOoCybl TPEACTABISIOT COO0M CUCTEMY TOJIBIX TPYOOK, KOTOpPHIE
CrpyNIHUPOBaHbl B JBa Kpyra KpoBooOpaiieHuss — Ooibpmod u Mmaibiid. CTeHka
COCYJIOB COCTOUT M3 TpeX CJIOEB: BHYTpEeHHEro (tunica intima), cpeaHero (tunica
media) u HapyxHoro (tunica adventicia). B apTrepuaiibHbIX cocyaax XOpOUIO pa3BUT
CpemHWil cIoi, B KOTOPOM TPHUCYTCTBYIOT MBIIICYHbIE M  JIACTUYCCKHE
KOMIIOHEHThl. BeHO3Hast cucrema B [Ba-Tpu pa3za OObEeMHEE apTepHaIbHOM.
HauGonpmiero pa3BuTHs B BEHO3HBIX COCYyJax IMOJy4aeT HapykHas 00o0i0YKa.
Manbiii  (QyHKIIMOHANBHBIN) KPyr KpOBOOOpAIlleHHsSI HAYMHAETCS B IPaBOM
KENIyZ0UKe cepjilia OOIIMM CTBOJIOM JIETOYHBIX apTepuid, KOTOPBIA B MapeHXHUME
JETKUX pacnajaeTcss Ha CeTh KamWUIIPOB, MEPEXOSUIUX B JIETOYHbIE BEHBI,
KOTOpbIE HECYT KpOBb B JIEBO€ Iipeacepaue. boabiioil (CUCTEMHBIN) KpyT
KPOBOOOpAILIEHUS HAYMHAECTCS U3 JIEBOTO KEIYyAOUKa M CJIAraercs U3 CIeAyIoUUuX
COCYZIOB: aOpThl, MAruCTPAJIbHBIX apTepHil, KaNWUISIPOB, MarucTpajbHBIX BEH,
oOpa3yronux JBa BEHO3HBIX OacceliHa (KpaHUMAIbHOW M KaylajdbHOM IMOJBIX BEH),
KOTOpBIE HECYT KPOBb B IIPAaBOE Mpeacepane. AopTa HAaUMHAETCA TYTOM, OT KOTOPOi
OTXOJIUT CIHpaBa IIJICYETOJIOBHOM CTBOJ, HECYIIMH KpOBb K TOJOBE, MPaBOil
MOJIOBUHE IIEU U MPaBOM TpyJHON KOHEYHOCTH. Jlyra mpojoiikaeTcss KayJalbHO B
TPYAHYI0, OPIONTHYIO, CPEIUHHYIO KPECTI[OBYIO U CPEIMHHYIO XBOCTOBYIO apTEPHH.

JIBuKeHNE KPOBH IO COCYAaM IMPOUCXOIUT Oiaroaapsi paboTe cepaia, ynpyro-
3JIACTUYECKUM CBOMCTBAM apTEPUAIBHBIX CTEHOK, IPUCACHIBAIOIIEH POJIM TPYyAHOU
MOJIOCTH (B HEW HMMEETCS OTPHUIATEIbHOE JABJICHHE), KIIAMIAHHOMY amnmnapary BeH
(CKManKu BHYTPEHHETO CJIOS COCYAMCTOW CTEHKH) M pabore Mblil. J[BrkeHue
KpOBH MO cocylaM (KpOBOTOK) XapaKTepU3yeTcsl TaKUMH MapaMeTpaMu, Kak
CKOpOCTb  JIBWXKCHHs, KPOBSHOE  JaBJIEHHUE, PUTMHYECKOE  COKpaICHHUE
apTepUallbHOM CTEHKU (MyJnbC). OTH MapaMeTpbl COOTBETCTBYIOT 3aKOHAM
TUJIPOJUHAMUKY (B YacTHOCTH, 3aKOoHY bepHymiM, KOTOpbIil ycTaHaBIMBaeT
3aBHCHMOCTH MEXKIy TUAMETPOM COCY/JIa, IaBJICHUEM U CKOPOCThIO ABMKEHMS). Taxk,
B apTepusiX, HMEIOIIMX MUHHUMAIBHBIA CyMMapHBIA JguaMeTp, HaOII0Ial0TCs
MaKCHMaJbHOE JaBJICHUE U CKOPOCTh KPOBOTOKA. Perynsius KpoBOTOKa CBOJUTCS K
M3MEHEHUIO JIHaMeTpa COCYy/IOB, KOTOpbIE€ HAXOASTCA B IOCTOSHHOM TOHYCE, U
KOJIMYECTBA LUPKYyIUpYyIOLeil KpoBH. B 3ToM mpolecce NpUHUMAIOT ydacTHE
BEreTaTMBHAs HEpPBHAs cHCTEMa U pe(IEeKCOT€HHBIE COCYAMCTHIE 30HBI (HEpBHAs
perynsnus), a TakkKe TOPMOHBI HAJMOYEYHHKOB, TUMO(HU3a, MOYEK U MEIUATOPHI
[EHTPATBHON HEPBHOW CHUCTEMBI (BEIIECTBA, yYaCTBYIOIIME B Tiepefadye HEPBHOTO
uMnyisca). B cocTosHMM TOKOS OKOJIO

68



ITIOJIOBUHBI BCEW MAacChl KPOBU HAXOAUTCS B KpOBAHBIX Aeno: 20 % B nedeHw,
16% B ceneszenke n 10% B MOIKOKHOW KJIETYATKE.

Du3n0J0rus IbIXaHUS

OnTuManbHBINA 111 MeTa00JIM3Ma ra30Bbli COCTaB OpraHu3Ma - OTHOCUTEIILHOE
MTOCTOSTHCTBO JMOKCHJIA YIJIEpOJa U KHUCIOPOJia B aJIbBEOJIIPHOM BO3AYyXe, KPOBU U
TKaHSAX - o0ecrneunBaeT cuctema JbixaHusg. CHCTEMON JbIXaHUS Ha3bIBAIOT
WCIIOJTHUTENBHBIE OpraHbl CHUCTEMBI JIBIXaHUS M  MEXaHU3Mbl  PETYJSIUU
MOJICP>KaHUsl ONTUMAJIBHOTO sl MeTaboJu3Ma ra3oBOro coctaBa opraHusma. B
npoiiecce MeTadoau3Ma B KJIETKaX TKaHEW MOCTOSHHO HCIOJB3YeTCs KHUCIOPOI U
oOpaszyercst auokcuy yriepoaa. Cucrema apixaHusi oOecrieurBaeT CHaOXeHUe
TKaHEW KUCIOPOAOM U yAAJICHUE NUOKCHIA YTIepoaa.

HcnonnuTenbHbIe OpraHbl CUCTEMBI JIBIXaHUS CIEAYIOIINE:

MBIIIIBI HHCIUPATOPHBIE - Auadparma, Hapy>KHbIe KOChle MEKpeOepHbIe
MBIIIIBL U Ap.;

MBIIIIBI AKCIUPATOPHBIE - BHYTPEHHUE KOCHIE MEXKPEOEPHBIC MBIIIIIHI,
MBIIIIBI OPIOIIHON CTEHKH U JIP.;

rpyJHas KJIeTKa;

JIEBPA;

OpOHXH U JIETKHE;

Tpaxesi, TOpTaHb, HOCOTJIOTKA, HOCOBBIE XObI - BO3IyXOHOCHBIC TTYTH;
CEpAILE U COCY/IbI;

KpOBb.

Bosnyxonocusie mytu. OOecreunBalOT MPOXOKICHHUE BO3/lyXa B JIETKUE U3
okpyxkarouiei cpenpl. lIpoxoas depe3 HHX, BABIXa€MbId BO3AYyX YBIAXKHIETCH,
COTpEBAETCS WM OXJaXJAeTCs, OYUIIAETCS OT NbUIM U MHKPOOPraHU3MOB.
Crnuzucras 0007104YKa CTEHKH BO3JyXOHOCHBIX IMYTEH MOKPHITA CIU3bI0; TPAXEIO U
OpOHXH  BBICTHJIAET  MepHaTelnbHbId  smuTenuil.  [locTynmarommii - BO3myx
KOHTAaKTUPYET CO CJIU3bI0, K KOTOPOM NPWIMMAIOT 4YacTULBl U3 BO3AyXa U
MUKPOOPTraHU3Mbl; ABUKEHUEM MEPLATEIbHOrO 3MHUTENNS CIU3b MPOABUTAETCA IO
HAIPaBJIEHUIO K HOCOTJIOTKE.

OYHKINMOHAIIBHON €IUHUIIECH JIETKUX SIBIISIETCS allbBEOJIA - JJETOYHBIN Ty3bIPEK.
AnbBeosIa UMEET MONIYIIAPOBUIHYIO POopMy, MaTyIO TOJIIUHY CTEHKU. BHYyTpeHHss
MMOBEPXHOCTh aJIbBEOJIbI BBICTJIAHA HIUTEIUEM, HAXOJAIIUMCS Ha 0a3albHOU
MeMOpaHe; CHapy>Kd OHa TYCTO OIUIETeHa JIETOYHBIMH Kamwuisipamu. BHyTpeHHsIs
MOBEPXHOCTh aJBBEOJI TMOKPHITA IUICHKOW cypdakTaHTa, KOTOpas TMPENsITCTBYET
CIMIAHUIO CTEHOK MX B MEPHOJ BbIIOXa. JlerouHble My3bIpbKU PacIOJIOKEHbI Ha
KOHIIAX PAa3BETBJICHHBIX OPOHXMOJ, MEPEeXOAsIIMX B JBa OpoHXa. AJIbBEOJIBI
o0pa3yroT Ty04aTyro Maccy Jerkux. Jlerkwe oOecrnmeumBarOT Tra3000MEH MEXIY
BO3/IyXOM U KPOBbIO, T.€. 0OOMEH KHUCIOpOJa U TUOKCH/IA YTIIepoa.

JlpixaHue - COBOKYMHOCTH (DU3MOJIOTMUECKUX IPOIECCOB, 00ECTICUNBAIOIINX
MOCTYIUICHUE B OPraHu3M KHCIOpOJla W yAaJeHUue JHOKCHAa yriepoaa, T.e.
noj/iep>KaHre OTHOCHUTENILHOTO IMOCTOSHCTBA JUOKCHUJIA YIJIepoJa W KHUCIOpoJa B
aJIbBEOJISIPHOM BO3/1yX€E, KPOBU U TKaHSX.

JIpIxaHue BKJIIOYAET B ce0s clenyromue (Gu3noJ0rHIecKue MPOoIeCcChl:
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0o0OMEH TrazaMM MEX/1y BHEIIIHEH cpe/loil M CMEChIO Ta30B B ajibBEOax;
00OMEH razaMu MEeXAy allbBEOJISIPHBIM BO3YXOM M T'a3aMH KPOBU; TPAHCIIOPT
ra3oB KpPOBBIO;

00OMEH TrazaMu MEXI1y KPOBbIO U TKAHSAMU;

UCIIOJIb30BaHUE KUCIOPO/ia TKAaHIMU U 00pa3oBaHUE JUOKCHIA YTIepoa.

OOmeH razamMu MeXIy BHEIIHEH cpeaod M CMeChl0 Ta30B B ajbBEOJIAX.
[Iporiecc oOMeHa razamu MEX]y BHEIIHEW Cpelod U CMECBhIO Tra30B B alibBeoJiax
Ha3bIBaCTCS JIETOYHOM BeHTWsinuMe. OOMeH raszamMu oOecredyrBaeTcs 3a Cuer
IbIXaTebHBIX JIBIDKCHUW - aKTOB BAOXa U BbiAoxa. llpu BHoxe NpoOUCXOAUT
yBeIUYEHUE O00BbeMa TpPYIHOM KIETKH, TOHUXEHUE [IaBJICHUS B IUICBPabHOU
MOJIOCTH U, KaK CJIEICTBUE, MOCTYIUICHUE BO3JlyXa M3 BHEIIHEH Cpejibl B JICTKHUE.
[Ipu BBITOXE 00BEM TPYAHOM KJIETKM YMEHBIIAETCS, JABJIEHUE BO3AyXa B JIETKUX
MOBBINIACTCS, U B PE3yJbTaTe aJIbBEOJSIPHBIM BO3/YX BBITECHSETCS U3 JIETKHUX
HapYXKYy.

MexaHu3M B0Xa U BbII0XA.

Bnox u BbIIOX TPOUCXOIAT MOTOMY, YTO 00BEM I'PYHOM MOJIOCTU U3MEHSIETCH,
TO YyBEJIWYHMBAsCh, TO yMeHbIIasch. Jlerkue - ryOuaras macca, COCTOSIIAs W3
albBEOJI, HE COJICPXKUT MbIMIeYHOH TKaHu. OHU HE MOTYT COKpaIaThCs.
JlpIxaTenbHble JIBH)KCHUS COBEPINAIOTCS C TOMOIIBI0 MEXPEOCPHBIX U JPYTrUX
JIBIXaTEIbHBIX MBIIII U TUa(parmsl.

[Ipy BOOXE OTHOBPEMEHHO COKpAIIAlOTCS HApPYKHbIE KOChIE MeXpeOepHbIe
MBIIIIBI U IPYTHUE MBIIIIBI TPYIU U IJIEYEBOTO MOsICa, YTO 0OECIIEYMBAET MOIHATHE
WK OTBeleHHe pebep, a Takxke auadparma, KOTopas CMEHIAeTcs B CTOPOHY
OpromHOM monocTH. B pesynbrare 00beM TpyAHOW KIETKH YBEJIUYMBAETCA,
MOHIKAETCS JABJICHUE B IUJICBPAIbHON TOJIOCTH M B JIETKMX U, KakK CIEICTBUE,
BO3JyX M3 OKpYXKAloleHd cpeAbl MOCTymaeT B Jerkue. Bo BabIxaeMoM BO3dyxe
coaepxutcsa 20,97% kucnopona, 0,03% nuokcuaa yriaepoaa u 79% asora.

[Ipu BbIAOXE OMHOBPEMEHHO COKPAIIAIOTCA JKCIUPATOPHBIC MBIIIII, YTO
obecrnieunBaeT BO3BpalleHHe pebdep B ToJIokeHWe J0 Baoxa. Jlmadparma
BO3BpaIlaeTcsl B MOJIOXKEHUE A0 BHoxa. IIpu 3ToM ymMmeHbIlaercs o0beM TpymHOMN
KJIETKH, TMOBBIIIAETCS [ABJICHUE B IUIEBPAIBHOW IMOJOCTH U B JIETKUX U 4YacThb
aJbBEOJISIPHOTO BO3/yXa BbITECHsAETCS. B BblabIxaeMoM Bo3ayxe conepxutca 16%
kucioposa, 4% auokcuaa yrieponaa, 79% azora.

VY KMBOTHBIX pa3NWYalOT TPHU TUIA JbIXaHUS: PEOCPHBINA, WIH TPYIHOH, - TIPH
BJIOXE MpeobIiaaeT OTBEJECHUE pedep B CTOPOHBI U Briepe; AuadparMaibHbIN, WIH
OpIOIIHOM, - BJAOX NPOUCXOJUT TMPEUMYIIECTBEHHO 3a CUYET COKpAIICHUS
nuadparmbl; peOepHOOPIONTHOM - BJOX 3a CUET COKPAIICHUS MEKPEOESPHBIX MBIIIIII,
nuadparMbl ¥ OPIOIITHBIX MBIIIIII.

OOMeH TazaMH MEXIy aJIbBEOJSIPHBIM BO3AyXOM W Tazamu KpoBu. OOMeH
ra3oB B JIETKMX MEXIY aJbBEOJIIPHBIM BO3AYXOM M KPOBbIO KAMWJUISPOB MajoOro
Kpyra KpOBOOOpallleHUs OCYIIECTBISIETCA BCJEICTBHE PAa3HOCTH MAPLHUAIBHOTO
naBleHust 3Tux ra3oB. KoHleHTpamus Kuciaopoia B aldbBEOJISIPHOM BO3AYyXe
3HAQUYUTENIbHO BBIIIE, Y€M B BEHO3HOW KPOBM, MABWKYIICHCS MO KamWIsipaM.
Kucnopoa BciienctBue pasHOCTH MaplUaibHOrO JABJICHUS MO 3aKOHY Iuddy3un
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JIETKO TEPEXOAUT U3 allbBeoJl B KpOBb, oOoraimas ee. KpoBb cCTaHOBUTCS
aprepuanibHoi. KoHIEHTparusi AMOKCHIa YIjiepoja ropas/io BhIIIIE€ B BEHO3HOM
KpOBU, Y€M B aJIbBEOJSIPHOM Bo3nyxe. Jlmokcun yriepoja BCIEACTBUE Pa3sHOCTHU
HaIpPsDKEHUsI €70 B KPOBU U MAPLUATIBHOTO €T0 JAaBJICHUS B aIbBEOJISIPHOM BO3yXe
Mo 3akoHy Au(Qdy3un NPOHUKAET U3 KPOBU B anbBeosbl. COCTaB albBEOJISIPHOTO
BO3AyXa NOCTOsIHEH: 0koJo 14,5% xucnopona u 5,5% auokcuaa yriepoja.

["a3000MeHy B IeTKUX CIOCOOCTBYET OOJIbIIast MOBEPXHOCTh abBEOJ U TOHKHUI
cioii MeMOpaHbl M3 DSHIOTSIHAIBHBIX KJIETOK KAMWUIIPOB U  IUIOCKOTO
aJBBEOJISIPHOTO AIIUTENHS, pa3AesIIoIel Ta30BYIO Cpe/ly U KpoBb. B TeueHune cyTok
U3 aJIbBEOJI B KPOBb MEPEXOIUT Y KOpoBbI 0Koj0 S000 51 Kucjaopoaa U U3 KpoBU B
aNbBEOJISIPHBIN BO3yX nocrymnaet okoJio 4300 i1 tnokcuaa yriepoaa.

Tpancnopt razoB kpoBbto. Kucimopos, NpoOHUKHYB B KPOBb, COCIMHSIETCS C
rEMOTJIOOMHOM DJPUTPOIUTOB M B BHUAE OKCHUTEMOTJIOOMHA TPAHCHIOPTUPYETCS
apTepUAIbHOW KPOBBIO 10 TKaHed. B aprepumanbHOil KpoBH coaepxkurcs 16... 19
00BbEMHBIX MIPOIIEHTOB Kuciopoaa u 52...57 06. % Auokcuaa yriepoaa.

Jluokcun yriepoaa TOCTyNaeT W3 TKaHEH B KpOBb, IUIa3My M 3aTeM B
spuTpouuThl. YacTh ero o0pa3yeT XMUMHUYECKOE COCIMHEHUE C TeMOTJIOOMHOM -
KapOoremMorioOuH, a Apyras moj AeicTBueM (pepmMeHTa KapOOaHTHUIpas3bl, KOTOPHIM
COJICP)KUTCS B DPUTPOIIUTAX, 00pa3yeT COCAMHEHUE - YTOJIbHYIO KHUCJIOTY, KOTOpas
osicTpo nucconmupyet Ha noubl H+ 1 HCO3". U3 sputpoumtoB HCO3~ nocrynaer
B 1iazMy KkpoBH, rae coeaunsiercss ¢ NaCl mnum KC1, o0pasys conu yroibHOI
xkucaotel: NaHCO3 , KHCO; . Okomno 2,5 00. % CO2 nHaxomuTcs B IUIa3Me B
COCTOSIHUM (PU3WYECKOTO pacTBOpeHUs. B Buae 3ITHUX COEIUHEHUN IUOKCHU]
yriaepo/ia TPAaHCIOPTUPYETCS BEHO3HOW KPOBBIO OT TKaHEH K JIErkuM. B BeHO3HOM
KpoBU coaepxkutcs 58...63 00. % nuokcuaa yriepoaa u 12 06. % kucioposa.

OOMeH ra3oB MEXIy KPOBBIO M TKaHSIMHU. B TKaHIX KUCIOpOA O0CBOOOXKTaeTCsS
U3 HEMPOYHOT'O COCTMHEHUS ¢ TeMOTJIOOMHOM 3PUTPOIIUTOB U 1O 3aKOHY Iuddy3un
JIETKO MPOHUKAET B KJIETKH, TaK KaK KOHUEHTpalus KHUCIOpPOJa B apTEepUATIbHOU
KPOBU 3HAYUTEIBHO BBIINIE, YEM B TKaHAX. 3/I€Ch KHUCIOPOJ HCHOJb3YyeTCs Ha
OKHUCJICHHE OPraHMYEeCKUX COCIUHEHUN ¢ 00pa3oBaHMEM JUOKCHAA YIJIepoa.
KoHuenTpauss avokcuaa yriepoga B TKaHSAX BO3pacTaeT W CTAaHOBUTCA
3HAQUYMUTENILHO BBIIIE, YeM B IMPUTEKAIOUIEd K HUM KpoBHU. HampsbkeHue nuokcuia
yriepoaa coctaBisier 60 MM prT. cT. B TKaHsix u 40 MM PT. CT. B apTepuaIbHON
KpPOBH, MOATOMY MO 3aKOHY AU(PQGY3UU OH MEpPEeXOAUT U3 TKaHel B KpoBb. OHa
HACBHIAETCS TUOKCUAOM YIJIEPO/a, T.€. CTAHOBUTCS BEHO3HOM.

Iloxkazamenu cucmemul OblXanus

JleATenbHOCTh CUCTEMBI JbIXaHUSI XapaKTEepU3YIOT OMpPEACICHHbIC BHEIIHHE
MOKa3aTelH.

YacToTa ApIXaTeIbHBIX ABMKCHUM 3a 1 MuH. Y jJomaagu oHa cocTaBiisieT 8...16,
KpynHoro poraroro ckora - 10...30, oBusl - 10... 20, cBunbH - 8...18, kponuka -
15...30, cobaku - 10...30, xomku - 20...30, ntumsr - 18...34, a y denoBeka 12...18
JNBIKEHUM B MUHYTY. YeTblpe NEPBUYHBIX JETOYHBIX O0BEMA: JbIXaTENbHbINU,
pPE3EpBHBIM BJ0Xa, PE3EPBHBIM BBIJ0XAa, OCTAaTOYHBIM 00beM. COOTBETCTBEHHO Y
KPYITHOT'O POTraToro CKOTa U JIOLIA A NPUOIUZUTEIBHO 5...6 11,
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12...18,10...12, }O...1251. YeTblpe €MKOCTH JIETKUX: O0IIasi, >KU3HEHHas,
BJ10Xa, (QYHKLIMOHATIbHAsL OCTaTOYHas. MUHYTHBIA 00BEM. Y KPYIHOTO POraToro
CKOTa -

21...30 1 1 nomwraam - 40...60 5. ConeprkaHnue KUCIOpoaa U JUOKCHIA yTIIepoaa B
BBIJIBIXa€MOM BO31yxe. HanpspkeHne Kucinopoaa u JUOKCHIA yIiiepoaa B KPOBHU.

Pezynayusa ovixanus

[lon perynsumedl ApIXaHUS TOHMMAIOT MNOJAJEP)KAHHE  ONTUMAJIBHOTO
COJIEpKaHMs KUCJIOpOJa U THOKCUA YTIIEpoJa B albBEOJSIPHOM BO3AyXE U B KPOBHU
32 CYeT M3MEHEHMs 4YacTOThl M TJIYOMHBI JbIXaTelIbHbIX JBUWKeHuUU. Yactora M
ryOMHA JbIXaTeJbHBIX JBM)KEHHN OOYCJIOBJIEHB PUTMOM W CHUJION TeHepaluu
UMITYJIbCOB B JIBIXaTE€JIIBHOM ILIEHTPE, PACIOJI0KEHHOM B IPOJOJTOBATOM MO3r€, B
3aBUCUMOCTH OT €ro B030yauMocTu. Bo30OyauMocTh orpejaensercs HanpsKeHUeM
JUOKCHJIa YIJIepoAa B KPOBH M MOTOKOM MMITYJIBCOB C PELENTOPHBIX 30H COCYJIOB,
JbIXaTeJIbHBIX MYTEN, MBIIIILI.

Perynsauus 4acTOThl  JAbIXaTENbHBIX  JIBJKEHUW. Perymsiums  4acToThl
JBIXaTEeJIbHBIX JABUKEHUIN OCYIIECTBIISETCS LIEHTPOM JbIXaHUS, KOTOPbIM BKIIIOYAET
B ce0sl IIEHTPHI BAOXa, BBIJOXAa M MHEBMOTAKCUCA; LEHTPY BIOXa MPUHAIICKHUT
IJIaBHas poJib. B LIeHTpe BAOXa PUTMUYECKH 3aJIaMU POKIAKOTCS HMITYJIbCHl B
€IUHULY BPEMEHH, ONpPEAENsIsl 4YacTOTy AbIXxaHusA. MMIynbCel M3 LEHTpa BaOXa
NOCTYNalOT K BIBIXaTEJbHBIM MbIIIIAM W Auadparme, BbI3bIBAs BIOX TaKOU
OPOJOJIKUTEIBHOCTA U TJIYyOWHBI, KOTOPBIM COOTBETCTBYET  CJIOKMBIIUMCS
YCIOBUSAM M XapaKTEPHU3YeTCs ONpeeIeHHbIM 00bEMOM IOCTYNHBIIETO B JETKHUE
BO3/lyXa, CHJIOM COKpAIl€HUs BJIbIXAaTEJbHBIX MbIII. KOJIWYECTBO HMITYJIbCOB,
POKJIEHHBIX B IIEHTPE BIOXa B €IUHUILY BPEMEHH, 3aBUCUT OT €r0 BO30YIUMOCTH:
YeM BbIII€ BO30OYAMMOCTb, TEM Yallle POXKIAIOTCS HUMITYJIbChl, a 3HAYUT, U Yalle
IbIXaTEJIbHbIE JBUKCHHUSI.

Perynsinus cMeHbl BIoXa BBIIOXOM, BbIJOXA BIOXOM. Peryisiiust cMeHbl Bioxa
BBIZIOXOM, BBIJIOXa BJOXOM OCyIIecTBiseTcss peduektopHo. BozOyxaeHue,
BO3HHUKAIOIIIEE B IIEHTPE BAOXa, OOecrmedywBaeT akT BJIOXa, KOTOPBIH
COTPOBOXK/IACTCA PACTSIKEHUEM JIETKUX UM BO30YKIEHHEM MEXaHOPEIENTOPOB
JIETOYHBIX anbBeod. MMmynbebl ¢ peuentopoB 1o addepeHTHBIM BOJOKHAM
OMy>KIaroIKUX HEPBOB IOCTYMAIOT YXE B IIEHTP BbIAOXa U BO30YXKIAIOT €ro
HeHpoHbl. OJHOBPEMEHHO HEMOCPEACTBEHHO YE€pE3 LIEHTP MHEBMOTAKCHCAa LEHTP
BJI0Xa TaK)Ke BO30YX/JaeT LeHTp Bbigoxa. HelipoHbl LieHTpa BbII0XA, BO30YXKAASICh,
[I0 3aKOHaM PELHUIIPOKHBIX OTHOIIEHUH TOPMO3ST AKTUBHOCTh HEMPOHOB LIEHTpA
BJI0Xa, U BIOX Mpekpamaercs. LIeHTp BblAOXa MOChIIaeT MHPOPMAIMIO K MBIIIaM
SKCIUPATOpPaM, BBI3bIBAET MX COKpAIEHWE, M OCYLIECTBIISIETCS aKT BbIAOXa. Tak
IIPOUCXOJIUT YEpeAOBaHUE BJOXa U BbAOXA. KoaudecTBO 3ainoB HMMITYJIBCOB,
MOCTYMAKIINX U3 LEHTPa BI0Xa B €AUHUILY BPEMEHU, U CHJIA 3TUX 3aJIIOB 3aBUCST
OT BO30YIMMOCTH HEMPOHOB ILIEHTpAa [bIXaHUs, CHeUU(PUKH OOMEHa BEIIECTB,
0CcO00M YYBCTBUTEIBLHOCTH HEWPOHOB K OKpYXKarolled MX T'yMOpPaJIbHOM cpelne, K
MOCTYNAKIIEeH HHpOpMAUU C XEeMOPELENTOPOB COCYJOB, IbIXATEJIbHBIX IyTEH U
JIETKUX, MBI U MUIIEBAPUTENIBHOIO annapara. M30bITOK B KPOBH U alIbBEOJISIPHOM
BO3JlyX€ IUOKCHZA YIJIEPOJAa U HENOCTATOK KHCIIOPOAa, YCHUJIEHUE MOTPEOJICHHUS
KHCIIOpoAa U 00pa30BaHMs TUOKCUIA YIJIEPOAA B MBIIIAX U IPYIHMX OpraHax Mpu
YCWIEHHH HUX JESATENIbHOCTH BBI3BIBAIOT CJIEAYIOIINE DPEAKLUU:
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MOBBILIEHWE BO30YIUMOCTH JbIXaTEIbHOTO LEHTPA, YBEJIMYEHHUE YACTOTHI
POKIEHUSI UMITYJIbCOB B LIEHTPE BJOXA, y4YallleHUE JAbIXaHUS M, Kak CJEICTBHE,
BOCCTAaHOBJICHHE ONTHMAJIBHOTO COJAEP:KAHMS KHCIOpOJa M JHOKCUAA yIiepoaa B
aNbBEOJIIPHOM BO31yX€ U KpoBU. M1 HA000pOT, U30BITOK B KPOBHU M AJIbBEOJSIPHOM
BO3/lyX€ KUCJIOPOJa BEAET K YPEKCHHUIO IbIXaTEIbHBIX JBUKEHUU U YMEHbIIECHUIO
BEHTWISIUU JIETKUX. B CBs3M ¢ mpucrnocoOJeHUEM K M3MEHHUBIIMMCS YCIOBUSAM
YHUCIIO JBIXaTENbHBIX IBUKEHUM Yy KUBOTHBIX MOXKET YyBeIWYuThca B 4...5 pa3s,
JbIXaTeNIbHbIA 00beM BO3/yXa B 4...8 pa3, MUHYTHBIN 00beM abixanus B 10...25 pas.

Du3noa0rusi MUIEBAPEHUS

Jlist pocTa W pa3BUTHS OpraHW3Ma >KHMBOTHOT'O HEOOXOAMM TUIACTUYECKUM
MaTepual, a aisi OCYIISCTBICHHUS Pa3IMYHbIX (PU3UOJOTUYECKHX TPOIECCOB —
sHeprus. VICTOYHMKOM IIACTHYSCKOTO MaTepuajga W SHEPTHH CIYXKUT KopM. B
COCTaB KOpMa BXOJST IHTATEIbHBIC BEIICCTBA, MUHEPAJIbHBIC COJH, BUTAMUHBI H
Boja. IluTaTenbHBIE BEIIECTBA — 3TO CIOXKHBIE OPTAaHMYECKHE COCAVHCHHUS W B
TaKOM BHJIC OPTaHU3MOM He ycBamBaroTcs. OHH JIOJDKHBI ObITh TIEPEBEICHBI B OoJiee
IPOCThIC PACTBOPUMBIC COCAMHCHHS, YTO IPOUCXOJUT B IPOIECCE MUIICBAPCHHUS

OpraHamu CUCTEMBI MUIICBAPCHUSI.
CucteMoli  TWIICBAPCHUS  HA3BIBAIOT  WCIOJHUTEIBHBIC  OPTaHbl  CHUCTEMBI
NUIICBAPCHHS: TYOBI, SI3bIK, JKCBATCIIbHBIC MBIIIIBI, YEIIOCTH, 3yObl, CIIFOHHBIC
’KeNe3bl, TJO0TKA, WHINEBOMA, MXXEIYyIOK C JKEIyAOYHBIMU >Kele3aMu, TOHKHW |
TOJICTBIY KHIIEYHHUK C KHUIICYHBIMU KeJIe3aMH, MeUeHb, TOPKETyI0uHas Kene3a U
MEXaHU3MBI PETYJSIUU MPOIECCOB (PU3NKO-XUMHUYECKOTO TPEBpaIICHus KopMa U
BCACBhIBaHUsI KOHEUHBIX MPOIYKTOB THIPOIN3a, MUHEPAILHBIX BEIIECTB, BUTAMHUHOB
Y BOJIBI.

[TumeBapeHne — 93TO COBOKYITHOCTH TIPOIIECCOB  MEXaHHUYECKOTO W
XAMHAYECKOTO TPEBpAIlEHUs] KOpMa JO TaKOrO COCTOSHUS MUTATEIbHBIX W
OHMOJIOTMYECKN aKTHBHBIX BEIIECTB, B KOTOPOM OHH MOTYT BCOCAaThCS B KPOBb H
auMdy.

MexaHndeckoe TpeBpalieHne KopMa — 3TO U3MEJbUCHHE, PaCIUTIONUBAHUE,
pacTUpaHWe ero JO COCTOSHHUS KalIWIbl C TIOMOIIbI0 3yOOB ¥  MBIIIII]
MUIIEBAPUTEIILHOTO afmapaTa. XUMHYECKOe IMPEBPAIICeHHEe KOpMa MPOUCXOIUT C
MOMOIIbI0  (DEPMEHTOB TMHUIIEBAPUTENBHBIX COKOB JKENie3 MHUIIEBAPUTEIBHOTO
anmapara, (epMEHTOB MUKPOOPTaHW3MOB M Kopma. DepMeHTHI — 3TO BEIIeCTBa
OEJIKOBOW TPHUPOJBI, SBJISIONIMECS OMOJOTUYECKUMHM KaTainu3aTopamu. Bce oHH
OTHOCSITCS K OelkaM Tuma ri00yJIWHOB; OKa3bIBAIOT CBOE JIEWCTBHE B JTOCTATOYHO
MajbIX KOHIIGHTPAIUSAX, YCKOpSISl TEYEHHWE XUMHUYECKOW peaknuu. Pazmmgaror
MpOCThIE W CIOXHBIE (epMeHTh. Y TMOCIeAHUX HUMeeTcs OenKoBas 4YacTh U
HEOCKOBBI KOMIIOHEHT, OMPECISIONMNA aKTUBHOCTh MOJEKYNIbl (epMeHTa u
OCYIICCTBIISIFOIIUN KOHTAKT MEXIy arnoepMEeHTOM U CyOCTpaToM — BEIECTBOM,
Ha KoTopoe jaeiictByer (epment. Kodepmentsl moryT OBITH TpenCcTaBICHBI
OpPraHMYEeCKUMU BEIIECTBAMH WJIW HeOpranmdeckumu. depMeHThl crienu@uyIHEbI, T.
€. JCHUCTBYIOT TOJIbKO Ha BEIIECTBO OMPEICICHHOTO
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XUMHYECKOTO CTpOEHUsA, 3aBUCAT oOT pH wu Temmeparypel cpensl.

Boigenensl Tpu Tpynnbl PEPMEHTOB: MPOTEOJUTUHECKHUE — PACUICIUISIIOT OENKH;
[VIMKOJIMTUHECKUE — PACLICIUIAIOT YIJIEBOABL; JIMIIOIUTUYECKUE — PACILEIUIIIOT
KUPBL.

IIpuem KopMma

[TumeBapeHuto TpEAIIECTBYET akT MpuemMa Kopma. B HemM y4acTBYIOT
CICAYIOIINE WCIOJHUTENIbHBIE OpTraHbl: TYOBI, S3bIK, KEBaTEJIbHbIC MBIIIIIbI,
YeJIIOCTH, 3yObl, CIIOHHBIE KeJle3bl, TJIOTKA, MULIEBOJ, KeTyJoK. B aTOM mporecce
MPUHUMAIOT y4acTHE KpOME OpPTraHOB MUIIEBApEHMs] opraHbl ABWKeHus. Cucrema
oOecreynBaeT MOUCK U IPUEM KOpMa, yJIOBJIETBOPEHHUE MOTPEOHOCTEN OpraHusma B
NUTATEIbHBIX, MHUHEpPAJIbHBIX  BEIIECTBaX, BUTaAaMUHAaX U  Boje. llouck
KopMa OOYyCJIOBJIEH YYBCTBOM TIOJIOIa M CBSI3aH CO 3pUTEIBHON, OOOHATEIBHOM,
BKYCOBOH peuenuusiMi, ocsi3aHueM ero s3pikoM u rydamu. Iloenanue kopma
COCTOMUT M3 3aXBaTa €ro S3bIKOM, TyOaMu U 3y0aMH, MEePeKEeBbIBAaHUS, YBIAKHEHUS
CJIFOHOM, TMPOTJIATHIBAHUS W TPOJIBHKEHUS MO THUIIEBOAY. 3aXBayeHHAas MOPIIUS
KOpMa HamnpaBlAeTCs Ha TOBEPXHOCTh 3yOOB M mepexeBbiBaeTcs. JKeBaHue
3aBepmaercss (HOPMUPOBAHHMEM IMHUIIEBOTO KOMa, KOTOPBIM MporjaThiBaeTcs,
MOCTYIAET Yepe3 II0TKY B MUIIEBOJ U MO MUIIEBOAY B JKETYIOK.

Uucno jkeBaTeNbHBIX JBIDKCHHN TPU TNEPEKEBBIBAHUM TPYObIX KOPMOB Y
KPYIHOT'0 poratoro ckota 6onee 15Thic., y oBer—12T1bic. KpynHblii poratelii CKOT
KOPM 3aXBaTbIBAECT A3bIKOM, HAIPaBISIET HA PE3Lbl HWXKHEH YEIIOCTH, CIIaBIMBAET
MEXIy pe3llaMH HIDKHEH 4eNtocTh M 3yOHOU MIIACTUHON PE3LI0BOI KOCTH U PHIBKOM
rOJIOBBl  OTPHIBAET 3aXBAaUYCHHYK 4YacTh. KOHLEHTpAThl, KOPHEIUIOABI U
KIyOHeIJIoAbl M3 KOPMYIIKM 3aXBaThIBAIOTCS Takke rybamMu U 3yOamu.
3axBaueHHasi TOpIMA Kopma mnepexeBbiBaeTcs. KuBoTHoe coepmiaer 22...30
KEBATEIBHBIX JBIKEHUN B 3aBUCUMOCTH OT 00beMa, CTPYKTYPhl U COCTaBa MOPIIHH
kopma. Ilpu mpueme rpyObIX KOPMOB YMCIO >KEBATENbHBIX JABUKEHUH OOJBIIE.
Bpems mnepexeBbiBanus ojHoW mnopuuu coctaBigeT 20..50 c¢.  TmareasHO
NEPEKEBBIBAIOT KOPM CBUHBH. lIprieM Kopma y HHX COMPOBOXIAETCS YaBKAHBEM
BCJICJICTBUE BBIXOJA BO3/yXa, MOMAJAIOUIEr0 MPU KEBAHUU B POTOBYIO MOJOCTH
4yepe3 OTKPBITHIC MIENU PTa.

Jlomianyu mepexeBbIBAIOT KOPM JUIMTEIBHO W TIIATENIBHO. Y HUX OTMEYAIOT
(GYHKITMOHAIBHYIO aCHMMETPUIO JKEBaHUS: XYIOT Ha OJIHOM CTOpPOHE YENIOCTEH,
3atem 4epe3 30...60 MUH MEHSAIOT CTOPOHY *keBaHus. Jlomaaes nepexeBbiBaeT 1 Kr
oBca 3a 8..9 muH; Ha GOpPMHpPOBAHHE MHUIIEBOTO KOMa 3aTpadymBaeT OKoyo S0
KEBATEJIbHBIX ABUKECHHI.

VY KBayHBIX XMBOTHBIX MOCJI€ MPUEMa KOpMa MPOUCXOAUT OTPHITMBAHUE U
MOBTOPHOE  MEpPEKEBBIBAHME  MPUHATOIO  KOopMa  —  jkBayka. JKBauka
— TPUCTIOCOOWTENbHAS PEAKIUS Y JKBAYHBIX >KUBOTHBIX, MPOSBISIOMAACS B
OTPBITMBAaHUM MOBEPXHOCTHO NMEPEKEBAHHBIX MOPLHIM KOpMa U3 pyOlia, MOBTOPHOM
MEPEXKEBBIBAHUM UM  MPOTJATBIBAHUM HX, YTO OOecrneyuBaeT
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nanbHeillee nepeBapuBaHUE MPUHUMAEMBIX PAaCTUTEIbHBIX KOpMOB. JKBauka
OCYILIECTBIIAETCS MEPUOJAMU; B TE€UeHHE CyTOK 6...8 mepuogoB no 14...50 mwuH.
Kax b1l )kBauHbIN IEPUOJ] COCTOUT U3 OTAEJIBHBIX )KBAYHBIX HHUKJIOB: §...40 LIUKIOB
B nepuoze. Kaxxaplii 1uki cocTouT u3 Tpex (a3: OTphIrMBaHUE MOPLMH KOpMa U3
MUIIEBOJHON 00JlacTh pyOlla dYepe3 MUILEeBOJ OOpaTHO B POTOBYIO TMOJOCTb,
NepeXeBbIBAHUE ATOW MOPUUHU, NPOTJAThHIBAHUE MMOBTOPHO MEPEKEBAHHOW MOPIUU
kopMa. KpymnHbIii poratslii CKOT COBEPIIAET IPHU MEPEKEBBIBAHUM KAKIOH MOPIIUU
oTpeirnyToro kopma 40...60 »xkeBaTenbHbIX ABMKEHHH, oBLIBI — 50...60.

OU3NKO-XUMUYECKOE MpeBpalleHNE MUTATENIbHBIX BELIECTB B
NUINCBAPHUTCIIEHOM dIIIIdpPdTC

[InmeBapeHue B pas3IMUHBIX OTAENAaX MHUILEBAPUTEIBHOIO ammnapara MMEET
CBOM 0COOeHHOCTHU. PaznnyaroT poToBoe, Kely104HOE U KUIIIEUHOE MUILEeBApEHUE.

IInmeBapeHuss B pOTOBOH MOJIOCTH

B poTOBOIl MOJOCTM HEKOTOPOE KOJMYECTBO BEUIECTB IPUHATOLO KOpMa
MOJIBepraeTcsl MpeBpallleHUI0 0J1aroapsi *K€BaHWIO U CEKPETOPHOU NeATEeIbHOCTH
CIIOHHBIX Jkene3. Kopm B Hell 3azepkuBaercss HeAoJiro. PoToBoe mnuieBapeHue
3aBepiaercs (OpPMHPOBAHMEM W TMPOIJIATHIBAHMEM MHUIIEBOro Koma. JKeBaHue.
OcyiecTBisieTcss y >KUBOTHBIX JBMKEHUSMHM HUKHEH YENIOCTH OTHOCHUTEIBHO
BEPXHEW TO HA OJIHOM, TO Ha APYTrOM CTOPOHE MPH 3aKPBITOM pOTOBOM menu. Kopm
pa3aBIUBAETCd MEXIY MOBEPXHOCTIMH KOPEHHBIX 3y0oB. UMCIO KeBaTelbHBIX
JIBUKEHUN 3aBUCUT OT (PU3MYECKUX CBOWCTB MPUHATOro KopMma. KHUBOTHBIE Ha
nepeXeBbIBAHUE KOpMa 3aTpaunBaroT 22...60 jxkeBaTeNbHBIX JBHXKEHUH. SI3bIK
nepeMeniaer KopM BO  BpeMsa nepekeBbiBaHus. CekpeTropHas (PYHKIIUS
CIIOHHBIX eye3. B poToByl0 MOJNOCTh y >KUBOTHBIX OTKPBIBAIOTCS IPOTOKHU
CIEAYIOIINX CIIOHHBIX JKEJe3: TMapHbIX OKOJIOYIIHBIX, MOABSA3BIYHBIX U
MOJYEIIOCTHBIX, @ TAaKXKE Macca MEJIKUX HI)KHUX, BEPXHHX M 3aJHUX IIEYHBIX,
ryoHbix. Cekper CHIOHHBIX JKkene3 —  ciaoHa. CiaroHa — SKUAKAA CEKpeT
menoyHoil peakuuu. C(CmauyMBaeT MHILY © Y4YacTBYET B €€ XUMHUYECKOM
NPEBPAIEHUH 33 CYET TIUKOJIUTUYECKUX (DEPMEHTOB — aMUJIa3bl U TITIOKO3UIa3hl.
CiroHa coiepKUT BOJY, HEOPTaHUYECKUE U OPraHMYECKUE BEIIECTBA.

B poTOBOIi IONOCTH XMMUYECKOMY ITPEBPALEHUIO ITOBEPTAOTCS YIIEBOIbI

— Kpaxmai, MmaibTo3a. [IpeBparmaercss HEOOIbIIOE KOJIUYECTBO YIJIEBOJOB,
TaK KakK MUIIA HaXOJUTCS BO PTY HENmpoaoukuTenbHoe Bpems. llom neiictBueM
depmenTa ammiIaspl Kpaxmal pacliervisiercs 10 ManbTo3bl. [lom neiicTBueM
[JIIOKO3UAa3bl  MajbT03a THUAPOJU3YETCS OO TIJIOKO3bl, KOTOpas 4YacTUYHO
BCAChIBAETCSl y>)KE€ B POTOBOM IOJIOCTU. YeM J0JblIe MEPEKEBBIBAETCA KOPM, TEM
OosbiIe 00pa3yeTcs TIIIOKO3bI U OOJIbIIE €€ BCAChIBAETCS.

CrroHHBIE %kene3bl BO30YKIal0TCSl U BBIJIEISIOT CIIOHY YXKE B IIEPBYIO MUHYTY
[0CJIe Hayajla MOEAaHUsl KOpMa M IMPOJOJDKAIOT CBOK JESITEIBHOCTh B TEUYEHHE
BCEro mpueMa KopMa 1 poToBOro nuuieBapenusi. Hanpumep, y KpynmHoro
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poraroro ckota oObeMm citoHbl 60 5, momanest — 40, cBunedt — 15 .
I'mora  e. PoroBoe  mnumieBapeHue  3aBepLIACTCA  HU3MEJIBYEHUEM KOpMma,
¢dbc PMUpPOBAHUEM MHILEBOTO KOMa, €r0 OCIIOHEHHEM U MPOTJIAThIBAHUEM MPU ATOM
MUIIEBOM KOM MOCTyNaeT 4epe3 TJIOTKY W MO MHUILEBOJNY B MPUKPHIBAET MYyTh B
ropranb. [IumeBor KoM 3a CYET CMBIKAHUS YEIIFOCTEN U YCUJIIEHHOTO HAJIaBIIMBAaHUSA
KOpHSI sI3bIKa Ha 3aJIHIOI0 4YacTh HEOAa OBICTPO MPOABUTAETCS YEpe3 TIIOTKY.
[lepucTtanbTUUECKUMHU  COKpAIICHUSIMM ~ CTEHKM THUIIEBOJA IMHUIIEBOM  KOM
MIPOJIBUTAETCS 110 MUIIEBOAY B KEIIYIOK.

IInmeBapenue B KeayaKe

Hacrosiiee mnuieBapeHre MNPUHATOTO KOpMa HAYMHACTCS B KEIYJIKE.
[TumeBapeHne B KETyAKE CBS3aHO C CEKPETOPHOM IEATENBHOCTHIO KENYIAOUYHBIX
Keje3, JIBUTATeIbHOW AaKTUBHOCTBIO MBI  JKEJIyAKa ©  JACSTEIbHOCTHIO
KapJIMajJbHOTO U MUJIOPUIECKOTO CPUHKTEPOB €TO.

CekpeTopHasi JIeSITEIBHOCTh KEIYJOUYHBIX kene3. B ciusuctoit 06omouke
CTEHKH KeIyJKa HaXOJIUTCS OOJIbIIOE KOJIMYECTBO >KEJe3, COCTOSIIIUX U3 Tpex
BUJIOB KJIETOK — TJIaBHBIX, OOKJIAJ0UYHBIX U JOOABOUHBIX, TPU CEKPETOPHBIE 30HBI

— KapJuajbHas C kKeJle3aMH U3 I00aBOYHBIX KIIETOK, GyHAAIbHAs C JKeJle3aMu
U3 OOKJIaJOYHBIX, TJIABHBIX U JI00ABOYHBIX KJIETOK, MUJIOpUYECKas C JKeJe3aMu W3
IJIABHBIX M J00ABOYHBIX KJIETOK. JKemymouHble >Kele3bl OCHOBHOW (yHIambHOU
30HBI BEIPA0ATHIBAIOT KUCIBIHN KEITYTOUHBIN COK. JKemy1ouHbIi COK COAEPKUT BOY,
CBOOOJHYIO M CBSI3aHHYIO COJISIHYIO KHUCIIOTY, HEOPraHWYEeCKWe U OpraHUYecKHe
BemiecTBa — (epMeHThl, OENKH, aMHUHOKHCIOTBI M JIpyrue, ciau3b. OCHOBHBIE
(bepMeHTBl JKETYJOUYHOIO0 COKa — TENCHUHBI, PEHHUH, >KEIyJouYHas JiuIaza —
IPOAYLMPYIOTCS TIaBHBIMH KJIeTKaMu. [lencuHbl paciemisoT 6K 10 MenTH 0B,

anb0yMO3 U MENTOHOB, YaCTUYHO aMUHOKHUCIIOT, MOCIETHUX
obOpasyercst mano. JlelicTBHEe MENCHHOB BO3MOXXHO TOJBKO *B KHCIIOW cpeje; OHU
BbIpaOaTHIBAIOTCS B (pOpME TIETICUHOTEHOB —- HEAKTUBHOW (hOpMe U aKTUBUPYIOTCS
COJISTHOM KUCIOTOM 10 merncuHoB. CoJsiHasg KUCJIOTa TaKKe BhI3bIBACT HaOyXaHUE U
JIeHaTypaIuio OeNKa, 9To croco0cTByeT dhepMeHTanuu. PeHHUH npeBpaiaeT 0eIoK
MOJIOKa Ka3€MHOTEH B Ka3€eHH, T. €. CTBOPAKUBAET MOJIOKO, YTO OCOOCHHO Ba)KHO Y
HOBOPOJKJICHHBIX JKUBOTHBIX. JKenyqouHasi JiMma3a paclleluiieT >KUPbl MOJIOKa
0 TJWLEpUHA W KUPHBIX KucaoT. KopwMm, momnanast B KenynoK, IPOMUTHIBACTCS
KEITYJOYHBIM COKOM MocTeneHHo. [loaToMy paciierieHne OeIKOB HAaUMHAETCA B
MOBEPXHOCTHOM CJIO€ MHIIEBOTO KOMa, a B TITyOWHE €ro BPEMEHHO MO/l AeHCTBHEM
TJIMKOJUTUYECKUX (PEPMEHTOB CIIOHBI TMPOWCXOAHWT pACIICIUICHHE Kpaxmana u
ManbTo3bl. Korjga Bes muieBas Macca MPOMMUTAECTCS KUCIBIM JKEITYJJOYHBIM COKOM,
nencTBre (PEpMEHTOB CIIOHBI MPEKPAIIACTCA.

CokparuTtenbHasi JeATeIbHOCTD kenyaka. OHa obecrieuynBaeT JEMOHUPOBAHUE
B JKEJIYyJKEe IMPUHATOIO KOpMa, NEPEMEUIMBAHUE €ro C JKEIYJOYHBIM COKOM,
MEePEBUKEHUE COACPKUMOTO B JKEIYAKE W M3THAHUE MOPIUSAMH KEITyJI0YHOTO
COJIEP’)KUMOT0 B JBEHAJLATUIEPCTHYIO KHUIIKY. JTH Mpolecchl 00ecreYrBarOTCs
Omarogapsi O0COObIM CBOMCTBAM TIJIAJIKUX MBIIIII]
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xenynka.  JKeaymok — ocyuiecTBisieT  Onarogaps  CBOMM  MBIIIIAM
pa3HOOOpa3Hble COKpalleHUsl: TOHUYECKUE, MEPUCTATLTUYECKUE U CUCTOIMYECKUE.
[TocTymieHue MUIIEBBIX MAcC B JKENYAOK COMPOBOXKAACTCS €ro PacTSHKEHUEM U
c1aObIMM  MEPUCTAIBTUUYECKUMU  COKpallleHusiMU. Yepe3 HEKOTopoe Bpems
MEPUCTABTAKA JKEIyIKa YCUIIMBACTCI — HAYMHACTCS Y KapUaIbHOTO CUHKTEpa
M 3aKaHYMBaeTCs y  MWIOPUYECKOro,  olecrneuuBasi  IepeMelluBaHue
MMOBEPXHOCTHOTO CJIOSL COJEPKUMOT0. OTHOBPEMEHHO MPOUCXOASIT TOHUYECKHUE
COKpAaIIEHHUs, CIIOCOOCTBYIOIIHME MPOMUTHIBAHUIO COJEPKUMOIO KEITyTOUYHBIM
cokoM. CHUCTOJMIMYECKUE COKpAIeHUs O00ECIeUUBAIOT U3THAHHUE COJIEPKUMOIO U3
MUJIOPUYECKOM YaCTH JKEITyAKa B KHIICUHUK.

Kenynounoe nuieBapeHue, Bo30YKICHUE KETYTOUHBIX JKEJIe3 U BBIICICHUE
KEITYJOYHOTO COKa HaunHaeTcs uepe3 10 MHMH Toclie Hadala mpuema Kopma.
MakcuMyM BO30YXKICHUS M BBIJICICHUS COKAa HACTYIMAeT K KOHILy IEpPBOro dYaca,
BBICOKUM YPOBEHb CeKpeluu yaepxkuBaercs 4...84. Kopm 3anepxuBaeTcs B xKeIyIKe
Ha 4...8 4, HO YK€ C NEepPBbIX MHUHYT IUIIECBAPCHUS TUIICBAs Macca M3 KEIyaKa
HAYMHACT IOCTyNaTh B KHUIICYHWK. B mepBbie 3..49 B KUIICYHUK M3 IKEITYIKA
nepexoauT 60% coaepKUMOro KelyaKa.

OC0OEHHOCTH JKEYOYHOT0 NMUIIEBAPEHUS Y JOIIAIN

Kenynok y nomaau OTHOCUTENIbHO HeOombioi. IlepBrie mopHuu Kopma
pacripefiensitoresi 1Mo nepudepun, MOCIENyIONUNe BTUCKUBAIOTCA B CEPEIUHY U
pa3IBUTAIOT CTEHKH kenyaka. [TocioitHoe pacrosiokeHre KopMa MPOUCXOIUT U B
nUjIopuYeckor vactu xenyaka. [lorpebnseMast Boja Mo Mayio KpUBH3HE OBICTPO
IPOXOJAUT B MWJIOPHUYECKYIO 4YacTh KeayJlka ¢ KUIIeYHUK. KapauanbHeld u
MUJIOpUYECKUi CPUHKTEPHI pacroiaraloTcsl Ha OJIM3KOM PACCTOSIHUU JAPYT OT ApyTa.

[Ipu oObIYHOM peXUME KOPMIICHHS KOPM B KEIyJKE HAXOIUTCS MOCTOSHHO,
YTO BBI3BIBACT HETIPEPHIBHYIO CEKPEITUIO KeTy109HOTo coka. [locime mpuema kopma
OHa YCHJINBAETCHI.

CokparuTenbHas ASATEILHOCTD JKelyaka ciiadbas. KopMm He mnepemMemmBaeTcs
0 HECKOJbKY 4YacoB. JKelymouHBId COK, CJIEIOBAaTEIbHO, HE MOXET OBICTPO
IIPOIHUTATH COJIEPIKUMOE KETYAKa, YTO CIIOCOOCTBYET JTUTECIBHOMY Pa3BUTHIO

TJTHKOJIOTUTHYCCKUX MPOLIECCOB.
B o6mactu cnenoro memnika oouTaeT MUKpoGIopa — JAKTOOAIIUILIBI, CTPENITOKOKKA
U JpoxokeBble TpuObl. OHM 00€CreynBalOT OaKTepUATbHOE MOJIOYHOKHCIIOE
OpoXeHHe OJHOBPEMEHHO ¢ ¢epMeHTanueil Oenka mmoj BiIHSHHEM (EPMEHTOB
KEIyJAOYHOTO  coka B (yHmampHOW  dWacth  kenmynka. B dynmganbHOU
U THJIOPUYECKONW YacTsIX KelyJKa MOCTETICHHO HapacTtaeT (hepMeHTalus OENKOB
Moja JelicTBUEeM TMernchHa. KOHEYHBIMU TPOMYKTaMU OaKTepUaIbHOTO OpOXKEHUS
SBJISIFOTCS MOJIOYHAsl, YKCyCHasl, MacjsHas KuciaoThl W rasel — Hz m CO02. B
KENyAKe JIomaay KJIeT4aTKa He pACIICIUIsieTCs, TaK KaK OTCYTCTBYET
[EJUTIOJIO30JTUTHYECKass MUKpodIIopa.
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C ycuneHueM COKPATUTENBHOM NEATENBHOCTH KEMyJKa B IEPBBIE YACHI ITOCTE
KOpPMJICHUSL  IIOCTEIICHHO IEPEMELINBACTCS  COACPKUMOE  CJIENOro  MellKa,
(yHIaTbHON ¥ TUJIOPUYECKON YacTel *KelmyKa, peaklus COAEeP>KMMOr0 CTAHOBUTCS
KHCIIOM. B 3THX ycHOBHSX AEHCTBUE TJIIMKOJIUTHYECKUX (PEPMEHTOB OaKTepHii
npekpamaercs. B Kucinoil cpene MoBBIIAETCS aKTUBHOCTH nencuHa. Conep:kaHue
COJISHOM KHCIIOTHI B skenyake coctaBiser 0,1...0,25%. Mexanusm Bo30yXICHUS
U PEryjsilIUM CEKPETOPHOW M COKPATUTEIBHOU JAEATEIIBHOCTU TAaKOW e, KaK y
JOPYTUX BUJOB KUBOTHBIX. BpeMs HHTEHCUBHOTO ’KEJIYJOYHOTO NUIIEBapeHns 6 .

OCc0OEHHOCTH JKETYI0YHOTO MUIIEBAPEHUS Y CBUHBU

XKenynok y cBuHel onHokaMmepHbiil. BMectumocts 6,5...9 1. B obnactu manoit
KPUBU3HBI HaxonuTcs Oe3kene3ucras 30HA; BAOJAb OOJBIIOW  KPUBHU3HBI
pacrionaraetcsi OoJsblnasi KapAuaidbHas 30HAa. B HadaibHOW YacTU KapauaibHOU
30HbI UMEETCS BBICTYNl — AMBEPTHKYNI. TOJIbKO B (yHIANbHOW W MUIOPUYECKOU
30Hax MMerTcs xkene3bl. JKene3bl QyHIaNbHONW 30HBI COCTOSAT M3 OOKJIAJOYHBIX U
[JIABHBIX KJIETOK, KOTOPBIE MPOAYLHUPYIOT KUCIBIA CEKPET, COAECPIKALINN COJSIHYIO
KACIOTY W (DEepMEHTHI TENCHUHOTeH, PEHHUWH M Junaszy. B nuiopudeckoil 30He
’KeJIe3bl COCTOSIT U3 TJABHBIX M J00ABOYHBIX KJIETOK, MPOAYHHUPYIOUIUX IIETOUHON
CEKpET.

[IprHMMaemMbIii KOpM pacrojliaraercsi IOCIOMHO M HE IEPEMEIIMBACTCA 10
HECKOJIbKY 4YacoB. COKpaTUTeNbHas AEATEIbHOCTh KENy/Ka MOoce MpueMa KopMma
HapacTaeT IOCTEIEHHO.

XKenynounslii cOK B HEOOIBIINX KOIMYECTBAX BBIAEISIETCS MOCTOSIHHO, JIaXke
OpU OTCYTCTBHM KOpMa B Xkeinyake. KopmieHue yCHMIMBaeT COKOOTHEICHHE. 3a
CYTKHU IIPU TPEXPa30BOM KOPMIIEHUH BbIJEIsAETCs Ooiiee 6...9 1 Kenya04HOro cokKa.

Hauvanpnas Qasa xenynodyHoro nmnumieBapeHuss — (asa CMeEIIaHHOTO
NUILEBApeHMs], IepeBapuBaHusl O€NKOB, JUOUAOB M yriaeBogoB. [lo Mepe
HPONUTHIBAHUS COJIEPKUMOTO KENyIOYHBIM COKOM 3Ta (paza cMeHsieTcsi Ha a3y
UCTUHHOI'O KEIyT0YHOT O IUIIEBAPECHUS [IepeBapUBaHUs OEJIKOB.
1o 2% I51erkopacTBOPUMBIX YIJIEBOJOB PACLICIUIAETCS B KEIYIKE IO NEHCTBUEM
amMmiIasbl U TIIOKO3WUJA3bl CIIOHBI M OaKTepHUaIbHOrO OpOKEHHUS 10 MajbTO3bI,
TJIFOKO3bI, MOJIOYHOM, MAacisHOM u yKCycHOW kucinoT. B dynganpHONU U
MUJIOPUYECKON 30HAX MPOUCXOIAUT paciierjieHue OENKOB W JKUPOB. Y CBUHEH
MPOUCXOAUT MEPUOAMUYECKUNA 3a0pOC KHUIIEYHOTO COACPKUMOTO B IKEIYyIAOK —
perypruranusi.

DOBaKyallusi COJAEPKUMOTO U3 JKeNyAKa B KHUIIEYHHK Haubojiee MHTEHCUBHO
IIPOUCXOJUT B IepBbIe 3 4. Bpems keily104HOro NUIeBapeHns 0KoiIo 9 .

Oco0eHHOCTH JKeTYA0YHOr0 MUIIEBAPEHUS Y )KBAUHbIX

Kenynok y *BauHbIX CI0XKHBIM MHOrokaMepHblid. COCTOUT U3 pyOlia, CETKH,
KHWKKH M CbhlYyra — HCTUHHOIO Xeiyzaka. PyOen, ceTka, KHMXKKA —
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MpeKETYIKH, HE HUMEIOT jKeje3, OO0pa3yloluX MUIEBAPUTENbHBIN COK,
cAu3ucTasi 000JI0YKAa UX MOKPHITA MHOTOCIONHBIM OpPOTOBEBAIOIINM JMUTEIUEM U
o0pasyeT BBICTYIIBI — COCOYKH B pyOlle, CKIIaJIKH B CETKE, JIMCTOYKH B KHIXKKE.
Bmectumocts pybna y kopoBbel B cpeaHeMm 140 1, y oBeny — 16 1, ceTkw,
cooTBeTCTBeHHO—-8 U 0,8 1, kHkku — 12 u 1 1, ceruyra — 15 u 1,5 0. B
MpepKeTyIKax NPeTepreBalOT MpeBpalleHuss O€NKH, XUPhl W YIVIEBOJABI MO
JEeUCTBUEM BHYTPUKJIETOUHBIX U BHEKJIETOUHBIX (DEPMEHTOB MUKPOOPTaHU3MOB —
Oaktepuid, mpoctemux u rpuboB. IIpeobnamaroT NETIOI030IUTHUYECKUE U
MPOTEOIUTUYECKHE OaKTepUU, MHOTO U OakTepuil, paclEIUISIONUX HEOETKOBbIE
A30TUCTBIE TPOIYKTHI, KpaxMall, JTUMUIbI, COpa’KUBAIOIINE TITFOKO3Y.

[IpocTedmux CoOmepKUTCS MEHbIIE, OHU TakXke O00JaJaloT BBICOKOH
MPOTECOTUTUYECKON, TIUKOJUTUYECKON M JIUMOJUTUYECKOU cmocoOHOCThI0. [lon
BJIUSHUEM MPOTEUHA3 U TMENTHJa3 OeNKH PaclISIUISIOTCS CHayana JI0 TMEeNTHIOB,
3aTeéM JI0 aMUHOKUCIOT. bompinas YacTh aMHMHOKHUCIOT —J€3aMUHUPYET ¢
oOpa3oBaHMEM aMMHaKa. AMMHAaK HCIOJIL3YETCS] MUKPOOPTraHU3MaMu JjIsi CUHTE3a
COOCTBEHHBIX OEJIKOB B CBSI3U C pa3MHOKEHHEM. MUKPOOPTaHU3Mbl CUHTE3UPYIOT
POTOIJIa3MaTUIECKHUE YTIIeBOIbI, (pocdonumnuasl. AMMUAK BCAChIBA€TCs B KPOBb U
B IICUYCHM TIPEBpAIAeTCs B MOUEBHHY, KOTOpasi Ye€pe3 KPOBh CHOBA TIOCTYIIAET Yepe3
CTEHKY M CO CIIFOHOH B pyOer, Tjae moja JercTBueM ¢epMeHTa OakTepuil ypeasbl
pacuierisieTcs, MpeBpaIasich B aMMHUaK, KOTOPBIN UCIIOIB3YIOT MUKPOOPTaHU3MBI.

Kpaxman, nucaxapuzibl U Ipyrue yrieBOAbl TITUKOJIUTHYECKUMH (epMEeHTaMuU
MUKPOOPTraHM3MOB  pacUIEIUISIOTCS 10  MoHocaxapunoB. Kiietuatka 1ox
JeicTBUEM (PepMEHTa IEeJITI0Ia3bl [EUTI0JIO30IUTUUECKUX OaKTepuid pacleruisieTcs
BHayasie J0 UEUIOOMO3bl, 3aTeM JI0 [IIOKO3bl. [Uroko3a mojBepraercs
COpa)XMBAaHUIO JI0 HU3BKOMOJEKYJSPHBIX JKHPHBIX KHCIOT —  YKCYCHOH,
MPOIMOHOBOM, MacigHOM. JleTyuue »KHUpHbIE KHUCJIOTHI BCACBIBAIOTCA B KPOBb U
UCIIOJIB3YIOTCS] KAK UCTOYHUK SHEPTHUU.

JIntmiaer MOJIBEPraroTCs JNEUCTBUIO JIUTIOJIUTHYECKUX OakTepui,
pacCLIEIUISAIOTCS HA MOHOTJIMLIEPU[IBI, >KUPHBIE KHUCJIOTHI, TNIHMIEPHUH. [ IuuepuH
cOpaxxuBaeTcs ¢ OOpa3oBaHUEM JIETYYUX IKUPHBIX KHUCIOT. JKUpPHBIE KHUCIOTHI
MOABEPratoTCs TUAPOrEeHU3AlUH, MPEBPAIAACh B HACBHIIICHHBIE KUCIIOThI, KOTOpPbIE
UCIOIB3YIOT MHUKPOOPTaHW3Mbl ISl CHHTE3a JUOUA0B. MUKpOOpraHu3Mbl
CUHTE3UPYIOT BOAOPACTBOPUMbIE BUTAMUHBI.

depmeHTalusl KopMa B MPEIKeNIyAKaX COMPOBOKIAETCS 00pa30BaHUEM ra30B:
C0z, CHa, N2, 02, Ho. O6pasyromuecst ra3bl OTPBITUBAIOTCS, CO3/IAI0T ONTUMATBHYIO

TUIS MUKPOOPTaHU3MOB ra3oBYyIO cpeny.
[lumeBapenne B MpeKeNyJdKaX  COMPOBOXKIAAETCA  HUX  COKPATUTEIbHOU
neaTeTbHOCTh0. COKpaTUTENbHAsl ACSATEIbHOCTh OCYIIECTBISECTCS  IUKIIAMMU:
COKpallaeTcss CeTKa, 3a HeWl mpeaaBepue pyOua, panee JOaNbHBIA MEIIOK,
BEHTPAJIbHBI MENIOK, KayJOoJOpCAbHBIA U KayJIOBHTPAJIbHBIA BBICTYNBI pyOla.
UYepes 2...3 nmukna cokpamaercs kHmwkka. KommuectBo mukinoB 7... 14 3a 5 muH.
[umeBapenne B TOpeIKeNyJKaX CBsI3aHO CO JKBAYHBIM MPOLECCOM —
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OTPBITMBAHUEM W3 MPEIKETYAKOB MOPLUSAMHU MPUHITOTO KOPMa, MOBTOPHBIM
MEPEKEBBIBAHUEM M MporiaTteiBaHueM. JKBauHBIM MPOLIECC OCYIIECTBISIETCA
nepuogamu: 8... 16 pa3z B cyTku, npoaomxuteabHOCTh 30...50 MuH. 3HaunTeNbHASA
YacTh KOHEYHBIX MPOAYKTOB (EepMEHTAMU B TMPEKETyJIKaX BCACHIBACTCH.
Perymsimuss  Bcex MPOLIECCOB  OCYIIECTBISIETCS Pe(ICKTOPHO C  PEHENTOPOB
MpEeHKETYIKOB uepe3 ONyXKJarol[ue U YPEeBHbIE HEPBBI, HEPBHBIM LIEHTP,
PACMOJIOAKEHHBIM B MPOJOJITOBATOM MO3IE€ W BBIMIEIEKAINIUX OTAEIaX TOJOBHOIO
MO3ra.

PednexropHo ¢ XeMOpEHENTOPOB CIM3UCTON OOOJOUKK MPEIKEITYIKOB,
00yCJIOBIMBAETCSI HEMPEPbIBHAS CEKPElUsl CIIOHBI OKOJOYIIHBIMU CIIOHHBIMU
xenezamu. CrroHa HEUTpanu3yeT KHCHbIe TMPOAYKTHI, oOOpasyromuecs Mpu
Opoxxenuu. Tak moanepkuBaeTcsi OJIM3Kasi K HEUTpaIbHON peakius COACPKUMOTO
PEIKETYIKOB.

IIvueBapeHre B KHIICYHUKE

Kumieunoe nuiieBapeHue CBS3aHO C CEKPEIUEN MOJMKEIYJIOYHON JKEIE3bl,
KUIIEYHBIX JKEJIe3 M T[E€UYEeHU, C JBWKCHUSIMM KHUIICYHUKA, JI€SITEIbHOCTHIO
MUJIOPUYECKOTO, WJICOIEKAJIbHOTO M aHalbHBIX  COUHKTEpOB. Paznmnuaror
MUILEBAPEHUE B TOHKOM U TOJICTOM OTJEaX KUIIICUHUKA.

[MMIIEBAPEHUE B TOHKOM KMIIEYHUKE

B ToHKOM KMIIIEUHHKE MPOUCXOAUT HaubOoJee WHTCHCUBHOE TEpEeBapHUBAHHE
NUIIEBBIX Macc, IMOCTYMAOMMX M3 XKenyaka. Paciienyienue O€NKOB, KUPOB H
YIJIEBOJOB OCYIIECTBISETCA TMOJ JACHCTBUEM TPEX NUIIEBAPUTEIBHBIX COKOB:
NOJKEITYOYHOIO COKa, XKETYM U KHUIIEYHOrO COKa. BhIBOJHBIE MPOTOKH NEYEHU U
MOJDKETYJOYHOM  JKene3bl  BhajgaoT B 12-mepcTHyro  kumiky. CekpeTopHas
TS TENBHOCTD MOKENYI0YHOM kKene3bl. [IposBusiercs B 00pa3oBaHUM U BBIICICHUU
MO/DKENTYJOYHOTO COKa — OECIIBETHOM JKHJKOCTH IIEJOYHOM peakiuu. B
MOJKETYIOYHOM COKE COACPKUTCS MHOTO (PEPMEHTOB, PACIICIUISIONIUX OENKH,
KUPBI U yriaeBonbl. Bce hepMeHThI MOMKENyI0YHOr0 COKa JCHCTBYIOT TOJBKO B
IEIIOYHOU CpEIE.

[IpoTeonutnueckue bepmeHTHI — TPUIICHH, XUMOTPHUIICHH,
nankpearonenTuaasa E, mentumasel, Hykieassl u 1p. OCHOBHOW (epMEHT Coka —
TPUIICHH PACHICTUISIET OCJIKU U MENTUIBI 10 aMUHOKHUCIOT. [lenTraassl pacmenistor
nenTuabl 10 amMmuHOKUCHoT, Hykieazsl PHK m JJHK — 10 MOHOHYKIEOTHIIOB.
AMUHOKHUCTIOTBI—ATO KOHEUYHBIM TIPOAYKT paclierieHus OenkoB. Tpurcux
BbIpa0aThIBACTCS B HEAKTHBHOW (hopMe B BUJIE TPUIICMHOTCHA W aKTHUBUPYETCA
dbepMEeHTOM KHIIIEYHOTO COKa DJHTEPONENTHAa30i. TpPHUICHH aKTUBUPYET B
aKTUBHYIO (OpMY IpyTHe MPOTEOTUTHIECCKUE (DEPMEHTHI MOHKEITyTI0YHOTO COKA.

Jlumonutudeckne GepMeHTh — TMOKeTynovYHas yimma3a u (hochonumassr A.
[Momxenynounass nunasa paclICIUIsieT >KUPbI, KOTOPBIE MOCTYNAIOT B KHILIEYHUK
MOCJIE TMPEABAPUTEIIBHOTO 3MYJIBIMPOBAHUS KENUbIO, IO TJIMLEPUHA U )KUPHBIX
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KUCJIOT. AKTUBHOCTh JIMIA3bl YCUJIMBAETCA TMOJ BIMSHUEM O KEIIUU.
®docdonunazpl paculerisiioT Goc-Ghoaunuasl Ha CBOOOAHBIM TIUIEPUH, BBICIINE
KUPHBIE KUCIIOTBI, aMUHOCTHUPT U (HOChHOpHYIO KHCJIOTY,
['mukonutudeckue (epMeHThl — ammiaza, IIoKo3uaasa, (Pppykrodyponuaasa,
rajlakTo3ujasa u Jip. AMuiasa pacilervisierT Kpaxmall A0 MallbTO3bl, IITI0KO31U1a3a

— MaJbTO3y 10 TJIOKO3bI, (ppykTodypoHugasza —
caxapo3y 10 (pyKTO3bl U TJIIOKO3bI, TalaKTO3MAa3a — JAKTO3y 10 TajaKTO3bl U
r0Ko3bl. CekpeTopHasi NeSaTeNIbHOCTh TeueHu. [IposiBisercss B 0O0pa3oBaHUM U
BBIJICJICHUN JKellub. JKendb MOCTOSTHHO 00pa3yeTcss B MEYCHOUHBIX KJIETKAaX M IO
IPOTOKAM B KETYHBIN My3bIPb, @ U3 JKEIYHOTO IMY3bIPs MOPIUAMH B 12-TIEpCTHYIO
KUILIKY BO BpeMs MpHUeMa U MepeBapuBaHus MUIIH. M30bITOK KeT4u CKArIMBaeTCs B
KEITIHOM ITy3BIpe.

Kemub mpeacTaBisieT coOON KUIKOCTh CBETIO-KOPUYHEBOIO IBETA; IIBET €€
3aBUCUT OT HAJW4Us NUTMEHTa OWwiMpyOuWHa wWiu OunuBepauHa. JKemdb umeer
HICJIOYHYI0 peakiuio. OHa COJNEPKUT KETYHBIC KHUCIIOTHI, KEIUHbIE MUTMEHTHI U
dbepMeHTH amMuiiazy, npoteasy, hocdarasy u ap.

Kemur obOecrieunBaeT TIpekAE BCEr0 SMYJIBIHPOBAHHUE JKUPA, KOTOPOE
OPUBOJAUT K €ro pacmajay Ha OTPOMHOE KOJHUYECTBO MEIbYANIINX KUPOBBIX
IAPUKOB, HAXOJSIINXCS B KUIKOCTU BO B3BEIICHHOM COCTOSIHUH, T. €. o0pasyer
AMYJIBCHUIO. B TakoM BHjI€ KUPHI JIETUE MEPEeBAPUBAIOTCS, T. €. HA HUX Y PeKTUBHEE
JEUCTBYIOT JIUMOJUTHYECKUE (DEPMEHTHI TUIIEBAPUTEIbHBIX COKOB. JKedb aKTUBHO
BJIMSIET Ha MPOIIECCHI BCACBIBAHKS B TOHKOM KUIIEYHHUKE, YCUIIMBAET MEPUCTAIBTUKY
KueyHuKa. JKUpHbIE KUCIOThI HE PACTBOPSAIOTCS B BOJE, a MOITOMY HE MOTYT
BcachIBaThCs. JKeMuHbIe KUCIOTHI CBSI3BIBAIOTCS C JKUPHBIMH KHCIOTaMH, o0pa3ys
KOMIUIEKCHOE COEIMHEHUE — MHUIEIUIbI, KOTOpble M TPAHCHOPTUPYIOTCS B
AIUTENHUOLUTHl CIU3UCTOM 000J0YKM KuleyHHKa. CekpeTopHas AesITelIbHOCTh
KUAIIEYHBIX Kene3. KulleuHbIX jkene3 MHOTO B TOHKOM KHINEYHUKE M Majo B
TOJICTOM KuIIeYHuKe. Kuleynsle Keye3bl HEeMpepbIBHO B HEOOJBIINX
KOJIMYECTBAX  BBIICISIIOT  CEKPET, Ha3bIBA€MbIM KUIIECYHBIM COKOM. KuieuHbli
COK HMEeT IIEJOYHYI0 PEaKlui0, COACPXKUT Ienbli  psia (pepMeHToB,
paCHICTUIAIOMNX OCIKU, — SHTEPOIENTHIa3a, HyKIIeas3bl, MENTHUAA3bl U JIp., KUPBI
— Jdma3a W YIJIEBOJIBI — aMuiasa, T[JIoKo3uaasa, ¢pykrodypoHnaasa,
rajlakTo3uaasza. B 11ejoM B TOHKOM KHIIEYHUKE MPOUCXOIUT MPEBPAIICHHE OCIIKOB,
KUPOB U YIIEBOJOB JO KOHEYHBIX MPOAYKTOB U UX BCACHIBAHUE.

[MomxkenymoyHass ¥ KHIIEYHBIE KEJIE€3bl BO3OYXKTAIOTCS ¥ BBIJACISIOT
MUIIeBapUTeNIbHBIE COKM dYepe3 15..30 MuH Tocie Hayala mpueMa KopMma;
MaKCUMYyM BO30YXJCHUS U BBIJICJICHUS] COKOB MPOUCXOJIUT K KOHIY 2...3-TO yaca,
BBICOKM YPOBEHb CEKPELIUH yJIep)KUBaeTCs B TeueHue 6...18 4.

[Munponu3 mMUTATENBHBIX BEMIECTB B TOHKOM KHIIIEYHHUKE MPOUCXOIUT KAaK B
MIPOCBETE €ro, TaK U Ha MOBEPXHOCTU MUKPOBOPCUHOK, KOTOPBIE pacroiaratorcs Ha
aNMKaTbHON TOBEPXHOCTH KHIIEYHBIX SMUTEINONUTOB BOPCUHOK. COKpaTUTEIbHAS
JESTENTHPHOCTh TOHKOTO KHINIEYHUKA. B TOHKOM KHUIIIEUYHUKE
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MUIIEBbIE MACCHI MOJBEPralOTCs HE TOJBKO XMMUYECKOU, HO U MEXaHUUYECKOM
oOpabotke. brmarogapss HABUKEHUSM KHUIIEYHUKA OHHM TEPEMEIIMBAIOTCS C
MUIIEBAPUTEIIBHBIMU  COKAMU U TIEPEMEIAIOTCS B  HAMPABJICHUU  TOJICTOTO
KHUIIEUHHKA. Pa3znmuuaioT creayronue BUIbl  COKpAIlEHUS] KHUIICYHUKA —
TOHUYECKHE, TEPUCTATbTUYECKUE, PUTMUUYECKHE, MasTHUKOOOpa3Hblie. B ToHKOM
KHUIIICUHUKE COKpAIICHHUsI 00Jiee MOIIHBIE U OBICTPHIE, YEM B TOJCTOM KHIIICUHHUKE.
ConepkuMoe TOHKOTO KUIIIEYHUKA Ha3bIBACTCS XUMYC.

[MMIIEBAPEHUE B TOJICTOM KUINIEYHUKE

ConepkuMoe TOHKOT'O KUIIIEYHUKA — XUMYC 4epe3 UIeOoleKaIbHBIN CHOUHKTEP
MOCT TIEHHO MPOJBUTACTCS B TOJCTBHIM KHUIIEYHUK. 371€Ch OCYIIECTBIACTCS/, HO B
OCHOBHOM 3a cueT (epMeHTOB oOOWTalOmMMUX B HEM  Oaktepuii —
[EJUTFOIO30JIMTUYECKUX,  MPOTEOJIUTUUECKUX M JIMIOJUTHYECKUX.  Bpewms
nuuieBapenus 18...24 .

Hauano Bwimenenust dexanuii yepes 17,5 4, MakcuMalibHOe — uepe3 24 d
nocie npueMa kopma. B cremoit m 000q0uHOM KuIlKe mepeBapuBaercs 55%
kieryatk] 35% OenkoB, no 24% yraeBomoB. BcaceiBaetcs 30% xummyca oOT
noctynuBiero oorema 90%. IlosTomy kan Jjomaaedt cComepKUT Mayio BOJbl. B
CyTKH nipoucxonurt 5...10 nedekanmii; macca kaya 10 28 Kr.

OCOOEHHOCTH KUIIIEYHOTO MUIIEBAPCHUS Y CBUHEH

Y  cBuHel OOJBIION WHTCHCUBHOCTBIO  XapaKTEPU3YETCS  KUIIEYHOE
nuiieBapenue. JliMHa TOHKOro oTAena KumeyHuka 16...25 M, BMeCcTUMOCTb

9...191. B nmpocBeT KullleUHUKA MOCTYMAET OKOJO | J1 MOIKETyA04YHOr0 COKa,
Oonpiie 1 7 JKeduM, 3HAYUTENHHOE KOJIUYECTBO KHIIEYHOT'O COKa C BBICOKOM

AKTUBHOCTBIO (bhepMEeHTOB. Kuiteunuk PacIioIoKeH crimpaneo0pasHo;
COKpaTUTeIbHas JACATEILHOCTh OTINYACTCS MHTEHCUBHOCTRIO. BpeMs nuineBapeHus
B TOHKOM OT/EIE KHUIISYHUKA 3...44.

B Ttoncteiil otnen nmoctynaet 26% xumyca. J[JInHA ciienol KUIIKKA OKOJIO 25 cM,
000109HON U TIpssMON — 5...6,2 M. Bpems muieBapeHust B TojcToM otaene 13
npu d3ToM pacuieruisiercs: okoio 9% yrneBogos, 10...90% xieTuatku, oOpazyercs
40..50 r seryumx OKUpHBIX KHCIOT. BcaceBaetcs 2.4 1 xummyca. B
CYyTKHU y CBUHBH 4...5 nedekanmii; macca pekanuii 1,5...3,6 Kr.

5. Tema: Iloustre o MeTab0JIM3ME U TOMEOCTA3E.

OOMEH BEIIeCTB M SHEPTUU — COBOKYITHOCTh XHMHYECKHX W (PU3HUECKUX
MpeBpAICHUNA BEIIECTB, MPOUCXOAANIUX B OpPraHU3ME M OOCCIICUMBAIOIIMX €T0
KU3HEICATEILHOCTh BO B3aMMOCBSI3H C BHENTHEH cpegoil. OOMEH BeIecTB OCHOBA
KU3HU Ha 3emiie, IPUYeM XapakTep U UHTEHCUBHOCTh T€UEHUsS] 0OMEHa BEIIECTB U
SHEPIWH, KOOPJWHAIMS W HWHTETpallds WX SBISIOTCS (aKTopaMH, KOTOPBIC
oOecrieunBalOT JKW3Hb JKHBOTHOTO, YPOBEHb €ro IPOAYKTUBHOCTH MW CPOK
AKCIUTyaTalyH.

82


http://coolreferat.com/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5

Hasnauenne oOMeHa BEIIECTB W DHEPTUM 3aKIIIOYACTCS TPEKIE BCETO B
o0ecreueHUN TUTACTHYECKUX TMPOIECCOB, T.€. B JOCTaBKE OpPraHU3MY TaKHX
XAMHYECKUX BEIIECTB, KOTOPBhIC HEOOXOAMMBI ISl TIOCTPOCHUS €T0 CTPYKTYPHBIX
AJIEMEHTOB W BOCCTAaHOBJICHHSI PACXOJyEMBIX B OpPTraHM3ME M YAIIEMBIX M3 HETO
BCIIECTB.

B xonme peammsaruu mporieccoB 0OMEHa BEIECTB MPOMCXOAMT PacCIICTUICHUE
CIIOXHBIX XUMHUYCCKHX COCIAMHCHHH, TIpH O3TOM IOTCHI[MAIbHAS DHEPTHUS
XUMHYECKUX CBSI3€l OCBOOOKIAETCS M MPEBPAIIACTCS B TETUIOBYIO, MEXaHUYCCKYIO
U DIIEKTPUYECKYI0. OHeprus, BblpabaTbiBaemas B Ipolecce oOMeHa BEUIECTB
UCTIONIb3YETCS JIJIS MOICPKAHUS TEMIIEPATyPhI Teja, JAJIS BHITOJHCHHS paOOThI, JIsI
pocTa, pa3BUTHSA U 00CCIICYCHHS CTPYKTYPhI U (PYHKITMOHAIBHON B3aUMOCBSI3H BCEX
KJICTOYHBIX 3JICMEHTOB.

OOMeH BeIIeCTB W DHEPTUHM COCTABISIOT OJHO II€JIO€ W TOJAYMHSACTCS
YHUBEPCAIBHOMY 3aKOHY COXpaHEHHUS MaTEPHH W DHEPrUH, a OOIIUE MPUHITUTIBI
TEPMOJUHAMUKH 00SI3aTEIIFHBI B TPAKTOBKE YHEPTreTHYCCKUX MTPOIIECCOB M B JKUBOM
OpraHu3Me.

[TpuHATO pa3auvaTh 1B CTOPOHBI OOMEHA BEIICCTB:

o accuMWIIIUA WM aHabonu3Mm (oT assimulo fgenar0 MOMOOHBIM) 3TO
NOTJIONIEHNE M YCBOCHHE IHUTATCIIbHBIX BEIIECTB KOpMa, NpEBpallcHUE HX B
coOcTBeHHbIE (MT0J00HbIE) OCIIKH, )KUPBI U YTIEBObI TEJIA U HAKOIJIEHUE SHEPTHH;

o JUCCUMWISIUSA WK KaTaboim3M (oT dissimulo jenaro HermoaoOHBIM) paciia
CJIOHBIX BEIIECTB OpPraHu3Ma, OCBOOOXKICHHE PHEPTUH U 00pa30BaHUE KOHEUHBIX
IPOYKTOB METabOIM3Ma.

OcHOBHBIMH dTaniaMy 0OMEHA BEIIECTB B OPraHU3ME SBIISIOTCS:

1) nepepaboTka BEHIECTB B OpraHax NUIIEBApeHUS U MOCTYIUICHUEM
MUTATENIbHBIX BEIIECTB B KPOBb U JIUMQY:

2) TpeBpalleHWe aMHHOKHCIOT, MOHOCAaXapuOB, TJHIIEPHHA W >KUPHBIX
KHCJIOT B HOBBIE OCJIKH, YTJIEBOIBI, )KUPHI U UX KOMILUIEKCHI (MEKYTOUHBIA OOMEH):

3) BbIIEICHHE KOHCUHBIX IPOIYKTOB OOMEHA.

NmMenHo mpormecchl MEXYyTOYHOro oOMeHa oOecrneunBaroT oOpa3oBaHUE
BUJOCTICIIU(UIECKUX OCJIKOB, JKAPOB W YIJEBOJAOB M WX MPOU3BOAHBIX
(mykneomporensioB, (ochonrunumos). OTHOBPEMEHHO TIpU  MPEBPALICHUSX
VIIEBOAOB, JKUPOB W OEIKOB 00pa3zyroTcss 0coOble XUMHUYECKHUE COSIUHEHUS,
HAKaIUIMBAIOIINEe MHOTO SHepruu (Makpodpru). B opranusme poib Makpodpros
BBHITIOJTHSAIOT B OCHOBHOM pa3iuyHble (PocPOpHBIE COCTMHEHMSI, TIaBHBIM 00pa3oM
aneHosuHTtpudocdoprnas kuciora (ATD). Ilpm oTmemIeHMH OJHOTO OCTaTKa
dochopuoit kucnmoret AT® mpeBpamaercs B aaeHO3UHANUGPOCHOPHYIO KHCIOTY
(AJ1®), u mpu 3TOM 0CBOOOKAAETCS OOoJbIIOe KommaecTBo sHepruu (41-54 x/[x Ha
1 MoJib), UCTIONIB3YEMOM B MPOLIECCE KU3HEIESI TENbHOCTH.

BoccranoBiienne  makpospruueckux — cBazer  cuHTe3 AT® 3a  cuer
dochopunupoBanust AJIID MPOUCXOAUT 3a CUET DHEPTUHU, OCBOOOKTAIOIICICS MPU
peaknusx oxkucieHuss B nukie KpeOca, a Takke aHa’pOOHOTO TIWKOIW3a U
pacmeruiennss  kpeatnHocdara. Mmenno B ATD 3amacaercs  60-70%
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OCBOOOXKIAIOIIEHCS TPU MEXKYTOYHOM OOMEHE SHEpPruh M 3TO Be3Jecyllee
COEJIMHEHHUE SIBJISETCS HEMOCPEICTBEHHBIM MCTOYHUKOM XMMUYECKOW SHEPIHM IS
TaKUX TMPOLECCOB, KAK COKpPAUIEHUWE MBI, MEPEeHOC BEUIECTB B KIETKAX,
BCEBO3MOJKHbIE OMOCHMHTETHYECKHE peakuuu u T.1. Takum obpazom, ATD 3T10
YHUBEPCAJIbHBINA TMOCPEIHUK, OOECIEUMBAIONIMI MOTOK XMMHUYECKOW SHEPruu OT
MUTATEIbHBIX BEUIECTB K META0OINYECKHUM Ipolieccam, TPeOyIoImuM e€ 3aTpathl.

3aBepieHUEe TMPOLECCOB MeTadoiM3Ma 3akilo4yaeTcss B O0Opa3oBaHUM U
yJlaJIEHUU U3 OpraHn3Ma KOHEYHbIX MPOAYKTOB OOMEHa.

OueHuBasgs HWHTEHCHUBHOCTh DJHEPreTUYECKOrO0 OOMEHa 10 MOTPeOIEHUIO
KHACTIOpO/1a, OOHAPYKWJIM YTO Ha €AMHHILY MAcChl TEJla MEJIKHME MIIEKOMHUTAIOIINe
NOTPEOIIAIOT 3HAUUTENbHO OOJIbIIE KUCIOpOoa YeM KpynHble. Hemenkuii ¢usuonor
M.PyOHep, uccienyss MHTEHCMBHOCTh MeTaboyiu3mMa y co0ak pa3HON BEIMYMHBI,
BBIIBUHYJ UJICI0, COTJIACHO KOTOPOM 3Ta 3aBUCUMOCTH OIpPEAENSIeTCs] OTHOIICHHEM
NOBEPXHOCTH Tena K ero o0beMy. Tak kak TemmepaTypa Tena y co0Oak pa3HOU
BEJIMYMHBI OJMHAKOBA W JUIsl ToAJiepKaHus €€ BbIpabOTKa Temjia B Ipolecce
MeTaboau3Ma J0JKHa ObITh IPOIOPIIMOHATBHA €€ TIoTepe, TO MENKUE KUBOTHBIE, Y
KOTOPBIX OTHOCHUTENIbHAsI TMOBEPXHOCTh OOJbIlIE 4YeM Yy KPYMHBIX, BBIHYKICHBI
BbIpabaTeiBaTh  OOJbIIE Telja Ha E€OUHUIy Beca. PyOHep  BBIUMCIWI
TEIUIONPOJYKIIMIO Ha KBaJpaTHbIA METp MOBEPXHOCTH Tela W Halled, YTO OHa
COCTaBJIAET KaK y KPYIHBIX TaKk M y MeJKux cobak npumepHo 1000 kkam Ha 1 M2,
IIOBEPXHOCTH B CYTKHM. TakuMm 00Opa3oM HMHTEHCHBHOCTb SHEPreTHUYECKOro OoOMeHa
ONpeeNnsieTcsl pa3sMepaMH IIOBEPXHOCTH Tejla (IUIOIIAABI0 IIOBEPXHOCTH) YTO
U3BECTHO Kak npasuiio PyOHepa.

BeakoBblii (a30THCTBIIT) 00MeEH

benku (MpoTenHbl) — BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, MOCTPOCHHbIE M3
aMUHOKHMCIIOT ¥ 00ecleuyuBarolue CTPYKTYPHYIO  OpraHM3aldl0 |
KU3HEIEATEIbHOCTh oOpraHu3mMa. OHH COCTaBIIIFOT OCHOBY BCEX TKaHEBBIX
3JIEMEHTOB OpraHu3Ma, UX OMOCHMHTE3 ONpeAesieT poCcT U pa3BUTHE. benku umeroT
U 3HAYUTEJIbHYIO0 SHEPreTHUECKYI0 LIEHHOCTh (1T Oenka naeT B MeTabOJIMYECKHX
peakuusx 4,1 kkai).

benku oOecnednBalOT COKpaTHTEIbHbIE MpPOLECCHl  (aKTHUH, MHO3HUH),
TPAHCTIOPT Ta30B KpPOBbIO (T€MOIIOOWH), CBepThiBaHHE KpoBU ((PpuOpuHOTEH),
3allUTy  OpraHu3Ma  OT  BHUPYCOB,  MHKpPOOOB,  4UyKEepOJHOro  Oeika
(MMMYHOTJIOOYTTUHBI), B3aUMOCBSA3b MEXJIy OpraHaMH W TKaHSIMH (TOPMOHBI),
KaTanu3upyloT xumudeckue peakuuu (pepmentsr). Takum oOpaszom, Oenku
BBIMOJHSIOT U IUIACTUYECKYIO (CTPYKTYPHYIO) M (DYHKUIHMOHANbHYIO POjib. bemku
IIOCTOSSHHO OOHOBJISIFOTCS, B OPraHU3ME HENPEPBIBHO IMPOUCXOIAT IPOLECCHI
pacmana O6enKka U CHHTE3 HOBBIX OEJIKOBBIX CTPYKTYp. EAMHCTBEHHBIM MCTOYHMKOM
JUI CUHTE3a HOBBIX O€JIKOB OpraHu3Ma siBisitoTcst 6enku nuiy. [lo Ononornyeckoit
LIEHHOCTH O€JIKU JENSITCS Ha:

o NOIHOYEHHble — COJAEpX AT BCE HE3aMEHHMbBIE AMHHOKHCIOTHI, T.€.
AMUHOKHUCJIOTHI, KOTOPbIE HE 00pa3yloTCsl B OpraHU3MeE, HO HEOOXOAMMBI
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JUISL €0 MOJHOLIEHHOTO Pa3BUTUS M (DYHKLIMOHUPOBAHUS (BajuH, U30JEHIIUH,
JNeUlUH, TPEOHWH, JH3UH, TpunrtodaH, (peHunamanuH). YacTMUHO 3aMEHUMBIMHU
SIBJISIIOTCSI QpTUHUH, TUCTUJIUH, IIUCTEUH U THUPO3UH.

o HenonHoyeHHvle — COJEpPXKAT 3aMEHHUMbIE AMHHOKHCIOTHI (aJlaHUH,
acrmaparvt, IJIyTaMuH, T[JMLWH, TPOJWH, CEPHUH, aclapardHoBas W TIIyTaMUHOBAs
KHUCJIOTHI).

[TockonbKy OTIMYUTENBHOW OCOOCHHOCTBbIO XMMHYECKOTO COCTaBa OENKOB
ABJIAETCS HAJIMYMe B HEM a30Ta, TO KOJIMYECTBEHHOE COOTHOUIEHUE Pa3IUYHBIX
CTOpPOH OeNKOBOro 0OMEeHa MOXXHO OLIEHUTH MO a30THCTOMY OanaHcy. [[ns aroro
OTpeJIeNsIeTCs] COOTHOIIEHHE a30Ta MOCTYMUBIIETO B OPraHU3M 3a CYTKH C MHILEH,
U a30Ta, BBIJIEJIEHHOTO M3 OpraHu3Ma B pe3yibTaTe pacnana OenkoB. Mcxonas us
TOTO, 4TO B O€lKe B cpeaHeM cojepxkutrcs 16% a3oTa JErko paccyuTaTh
nocTyIuieHue Oejika B opraHu3M 1T azora cooTBeTcTBYyeT 6,251 Oenka. B3pocnoe,
3I0pOBO€ JKUBOTHOE MPU ONTUMAJIBHBIX YCIOBUAX KOPMIIEHHUS U COJEPKaHUS
JOJIKHO o0ecreyrBaTh a30TUCTOE PABHOBECHE, OJTHAKO JJI 00ECIIeUeHHsI TOrO WU
MHOTO BHJA TMPOAYKTHMBHOCTH TIPU YCHIEHHOM pocTe, OEpEeMEHHOCTH WM
JAKTallMy 4acTh a30Ta KOpMa JIOJKHO 33JIePKUBATHCS B OPraHU3MeE T.€. a30THCThIN
OaslaHC JOJKEH OBITh MOJIOKUTENbHBIM. Eciii n3 opranu3mMa BbienseTcs: 0oblie
a30Ta 4yeM IOCTYNAET, a ATO MOXKET OBITh CBA3aHO C HAPYIICHHEM IOCTYIUICHUS
MOJIHOIICHHOTO OeJiKa WM B IEpHOJ] 3a00JIeBaHUs, a30TUCTHINA 0ajJaHC MOXKET OBbITh
OTPUIIATEIHHBIM.

Hust  oOecrieyeHus: SKU3HENESTENBHOCTH W TOJJEpPXKAHUS  a30TUCTOTO
paBHOBECHS B OPTaHU3M >KMBOTHBIX JOJHKHO MOCTYINATh OMpPEAEIEHHOE KOJIUYECTBO
Oeylka 3TO MHUHUMAJIbHOE KOJMYECTBO O€jKa HEeoO0XOoauMoe IS TOJJep KaHMUs
OCHOBHOTO OOMEHa, Ha3bIBaeMO€ OEJIIKOBBIM MHUHUMYMOM. [l C.-X. >KUBOTHBIX
OCNKOBBIN MUHUMYM (B rpaMMax Ha lKr >KMBOW MaccChl) COCTABIISIET JJISI OBIBI H
cBUHBM 1, 1y1s omraau B okoe 0,7-0,8, mpu padote 1,2-1,42, nig HenakTupyromen
kopoBbl — 0,6-0,7, mist maktupytomeit — 1. 3Ttu uudpsl TO3BOJISIOT CYAUTh O TOM,
YTO TIOCTyHaroliee mpu OEITKOBOM MHUHHUMYME KOJHUYECTBO CIIOCOOHO HE TOJBKO
KOMIIEHCUPOBAaTh METAa0OJIMYECKOe M3HAIIMBAaBHUE OCIKOB, HO U OIJIATUTh
HHEPreTUYECKUE 3aTPaThl, CBA3aHHBIC CO CIENU(DUUECKH -TUHAMUYECKUM JIEHCTBUEM
MIPUHSTOMN NUILH.

OcHogHble Imansvl 0€1K06020 00MeHa

1) TlumeBapuTenabHBIE MPOIECCH O00ECIIEYMBAIOT PACIIEIUICHHE OEIKOB 10
aMUHOKHUCJIIOT U TIOCIEYIOIIEE UX BCAChIBAaHUS B KpPOBb. AMHUHOKHUCIOTHI
TPAHCHIOPTUPYIOTCS 4Yepe3 SIUTEIUATbHYI0 KJIETKY KHIIEYHHWKAa U MOCTYHalT C
KPOBOTOKOM Y€pe3 BOPOTHYIO BEHY B II€Y€Hb, I'ZIE YacThb UX 3aJE€pKUBACTCA U
TpaHCPOPMHUPYETCSI, @ YACTh IEPEHOCUTCS K PA3IMYHBIM OPTaHaM U TKAHSIM.

2) TlpomexxyTouyHbIii OOMEH OCJIKOB HAYMHASTCS B IEUEHH KyJla IMOCTYIAOT
BCOCABIIIHMECS B JKEIIYJOUYHO-KUIIIEYHOM TPAKTE aMHUHOKHUCIOTBI. 3J1€Ch MPOUCXOIUT
ux TpaHchopMaIms J€3aMUHUPOBAHMUE, nepeaMUHUPOBAHUE (unu
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TpaHCAMUHHUPOBAaHME), JeKapOokcuiaupoBaHue. Bce 3Tu  mpeBpaunieHus
OCYIIECTBIISIIOTCS TIpPH y4acTHUH creuuduueckux (EepMEeHTOB M PE3yJbTare
MOJYyYArOTCS HOBBIE AMWHOKHUCIIOTBI, OTIICIUIIOTCSA aMHHO- W KETOTPYIMIIBIL.
besazoTucTeie OCTaTKU aMUHOKUCIIOT UCIIOJIB3YIOTCSA B CHHTE3€ KUPOB, YITICBOJOB
U JApyrux coenuHeHuil. B mpomecce mpoMekyTouHOro oOMEHa aMHHOKHCIIOT
o0pa3yrorcs U PU3HOJIOTMYECKH aKTUBHBIE COEAMHEHUS MIPHU AeKapOOKCHUIMPOBAHUU
o0pa3yroTcsi aMUHBl (KaTe€XOJIAMUHBI, THUCTaMHH, CEPOTOHMH) U TamMa-
aMMHOMACJIIHasl KUCJIOTA.

HavaneHbIM 3BeHOM OMOCHHTE3a OEJKOB SIBIISICTCS TPAHCIIOPT UX U3 KPOBU B
KJIETKH, TJI€ CBOOOJHbIE AMHHOKHCIOTHI OOpa3ylOT KOMIUIEKCHBIE COEAMHEHHS C
AT® u tpancnoptHon PHK wu pocraBnsitorcs k pubocomam. CTpyKTYpHBIM
KOMITOHEHTBI KJIETKH PHUOOCOMBI «CIIMBAIOT» AMUHOKHCIIOTHI B OIpeaeIeHHON
MOCJICIOBATEIBHOCTH U (POPMHUPYIOT  TMEPBUYHYIO  TOJUICNTHAHYIO  IICTh.
JanpHeillme  BHYTPUKIECTOYHBIC  MPEBpPAlICHHUS  MNOJUNEHTHUAHON  IENH
npuoOpeTeHne BTOPUYHON U TPETUYHOM CTPYKTYpPHI 32 CUET BKIIOYCHHUS B COCTaB
MOJIEKYJBl (hOC(hATHBIX W KAJIBIIUEBBIX CITUBOK OIPECISIOT KOHCUHBIA PE3yybTaT
OeJIKOBOIO0  CHUHTe3a TMoOosBIeHHE crnenupuyHoro Oenka ¢  ONpeaeIeHHON
MOJICKYJISIPHOM MacCOW M XapaKTEpPHbIMU CBOWMCTBaMH. Hapsiay ¢ CMHTE30M HOBBIX
OCJIKOBBIX MOJIEKYJT B KIJIETKE MPEeAyCMOTpPeHa M BO3MOXHOCTb JIETpajaliu
HOBOOOpa30BaHHOTO Oelika pacmaja OeJIKOB MPOUCXOJIUT 3a CUET HAIMYUA B KJIETKaX
IIPOTENHA3, KOTOPBIE SIBJISIIOTCS SHJONENTHIA3aMU U JIOKAJIU3YIOTCSI B OCHOBHOM B
JI30COMaX.

3) KoneunsiMu mpoayKkTamMu OEIKOBOIO OOMEHa SIBIISIOTCS YTJICKUCITBIN
ra3, BOJa M a30TCOJEpIKAIME BEIIECTBA MOYEBMHA, MOYEBas KUCJIOTA, aMMHaK,
KpeaTUHWH, TUMIYpoBasi KUCJIOTa, UHAUKAH U JAp. DTH MPOAYKTHI JTOJDKHBI OBITH
BBIBEJICHBI U3 OpraHu3Ma JIM00 00e3BPEIKEHBI B X0/1¢ TAIbHEUIITNX META0OINIECKUX
peakuuii. Tak, yacTh aMMUakKa MOXKET OOE3BPEKUBATHCA 3a CYET OOpa30BAHUS
TJIFOTAMUHOBOM KHCIIOTBI U TJIIOTaMUHA, JHOO TIPeoOpa3oBBIBATHCS B MEHEE
TOKCUYHBIA IPOAYKT MOYEBHMHY. MoueBas KHUCIOTA, SIBISIOIIAACS KOHEYHBIM
OPOAYKTOM OOMEHa HYKJIEHWHOBBIX KHCIIOT, KaK M MOYEBHMHA BBIBOIATCA U3
opraiusma uepe3 Modku. Hekoropele KOJIMYecTBAa aMMHAaKa MOTYT CBS3bIBATHCSA
HEIMOCPEICTBEHHO B MTOYKaX ¢ 00pa30BaHHEM aMMOHHUITHBIX COJIEH.

YrieBoaHblil 00MeH

buonornueckoe 3HauYeHHE YIIEBOJOB 3aKIIOYaeTCsl TMpPEXKAE BCEro B
o0OecrieueHUU dHEpreTuueckoro ooOMena. Kamopuctuyeckas TIMEHHOCTH 1 T
yrieBonoB coctaBisier 17,18 kJ/lx (4,1 kkam). 3a cder yrieBOgHOTO OOMEHa
obecrieunBaercs ot 60 mo 75% moTrpeOHOCTH OpraHW3Ma B SHEPTHUH. YTIIEBOJBI,
MPEXKAE BCEro TIJIOKO03a, SABJISIIOTCS HEMOCPEICTBEHHBIM HCTOYHHKOM KJIETOUYHOMU
sHepruu. HecoMHEeHHA TakKe U BaXKHOCTh YTIIEBOJOB B 00ECIEUEHNUH TIACTHYECKUX
GyHKIIMA OpraHn3Ma UCKIIOYUTEIFHO BaXKHBI JJIA (YHKIIMOHUPOBAHUS KIICTKUA H
XpaHEeHUs F€HETUYECKOU uHpopMaru Je30KCupurodo3a u pubo3a,
MYKOIOJIUCaXapuabl, MyKOIIPOTEUIbI, TIUKONENTHAB. BMecTte ¢ 3tuM, oOnanas
BBICOKOM OCMOTHMYECKON AKTUBHOCTBIO M SIBIISASCH
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00s3aTENIbHOM COCTaBHOM YacThi0 OMOJOTMYECKUX JKUIKOCTEH OpraHu3Ma
YTJIeBOIbI (TJ1aBHBIM 00pa30M IJII0K03a) YYAaCTBYIOT B OpTaHU3AlMKM TPAHCHOPTHBIX
MPOLIECCOB, MOAEPKUBAIOT TOHYC KJIETOK M OCHOBHOI'O BEILIECTBA COETMHUTEIBLHON
TkaHu. ConepKaHWE TIJIIOKO3bl B KPOBM BAaXKHBIM TroMeocTaTHdeckuil (axrtop. Y
KBAUHBIX JKUBOTHBIX KpPOBb coOJepkUT €€ B KkoHieHTparuu 0,4-0,6 r/m, y
MoHoracTpuunbix 1,0-1,6 r/n, a y ntun g0 3 /1. [IpeBbliieHne 3TUX MapaMeTpoB
MPUBOAUT K YIAJCHUIO M3JIUIIHUX YIIE€BOJOB C MOYOH, a NpPU CHUXKEHUU
KOHIICHTpAIlMM caxapa B KpOBU U3-3a JedUIIMTa DSHEPreTUYECKU BaKHOTO
MeTa0oIuTa Hapymaercs padoTa HEHTPaTbHOW HEPBHOW CHUCTEMbI U Pa3BUBAIOTCS
CyJIOpPOTH, CMEHSIOIIUECS KOMAaTO3HBIM COCTOSITHUEM.

Ocnoenvle 3mansl y21€600H020 00MeHa

1) [TumeBapuTenbHbIE TPOLIECCH 00ECTIEYNBAIOT PACUICIUICHHE YTIIEBOJOB
IUIIH JI0 TIIOKO3bI (Y MOHOTACTPUYHBIX ).
2) [IpoMesxyTOUHBII OOMEH YIJIeBOI0B HAUMHAETCS B MIEUEHU, Ky/1a U3

COCYIOB KHIIIEYHHKA KPOBb, COJIEPIKAIIIAst TIIFOKO3Y MOCTYIAET B MIEPBYIO
ouepeib. [ledeHb CiocOOHA aKTUBHO BMEIITUBATHCS B MTPOIIECC PETYIISIIIUH
CoJIep KaHMS TIIFOKO3bI B KPOBOTOKE MPH €€ M3JIMIIKE CBA3BIBATD, a TIPH

HEJ0CTaTKE BBIBOJUTH B KPOBb. B HacTosIee BpeMsl U3BECTHO, YTO B TICYCHU
MPOUCXOMAT PA3IMYHBIC TIPOIECCH OOMEHA YTIIEBOIOB, 00ECIIEYNBAIOIINE KaK

3aracaHue yriieBO/IOB B BUJIC TNIMKOTeHA (TJIMKOTEHE3), TaK U paciay
TJIMKOTEHA 0 CBOOOIHOM TIFOKO3BI (TJIMKOTEHOJIN3).

KitoueBbiM (pepMeHTOM B 3TOM TMpolecce fBIAETCS TIII0K030-6-docdarasa,
KOTOpBI  oOecrneunBaeT O0Opa3oBaHME TUIFOKO3BI M3  TIIIOK030-6-docdara,
oOpa3oBaBIerocs Mpu pacrnaje riaukorena. Hapsigy ¢ stumu mpoueccamu, oOMeH
YIJI€BOJOB  BKJIIOYACT: OKUCJICHHE  TJIIOKO3bl C  BBIJICJICHUEM  DHEPTUH,
MCIIOJIb30BaHME TITIOKO3bI B KAUECTBE CHIPBA JIJIsl CHHTE3a OCJIKOB U KUPOB. [ J110K03a
UCTIONIB3YeTCd M Il CHUHTE3a HEKOTOPBhIX  CHEHU(UUECKHX  YIJIEBOJOB,
HEOOXOAUMBIX JISI OCYIIECTBICHUS 0COOBIX (DyHKIMU opranusma. Hampumep, w3
TJIFOKO3BI oOpa3zyeTcs TIIIOKYPOHOBAs KHCIIOTA, oOecrieunBaromas
JETOKCUKAIMOHHYIO0 (YHKIMIO MeYeHU. B medeHn BO3MOXKHO W HOBOOOpPa3OBaHUE
YTIEBOOB M3 TIPOIYKTOB paciajia KUPOB U OEITKOB (TITIOKOHEOTEHES).

B yrneBomHoM oOMeHe opranm3Ma OOJIBIION yIETbHBIM BeC 3aHUMAcT
MBIIIIEYHAsT TKaHb BO BpPEMs MBIINIEYHONW aKTUBHOCTH MYCKyJlaTypa AakKTHUBHO
3aXBaThIBAET 3HAYUTEIHLHOE KOJIMYECTBO TIIIOKO3bl. BMecCTe ¢ ATHUM, MBIIIIBI KaK U
Ne4YeHb CIIOCOOHBI HAKATUIUBATH YTJIEBOIBI B BUE TIUKOTEHA.

3) KoHeunbiMH MpOAyKTaMH YTIIEBOJHOTO OOMEHA SIBIISFOTCS YTJICKUCIIBIN
ra3 v Bojia, KOTOPHIE BBIJICTSIOTCS U3 OpraHu3Ma Mpu padoTe JIETKUX | movek. [Ipu
TOM TOJHOCTBIO OCBOOOXKIAETCS TMOTEHIMAIbHAs JHEPTrus 3aKIIOYeHHAas B
XAMHYECKUX CBS3SX YIIEBOJOB M KOTOpash HMCIOJIh30BaJaCh OPraHWU3MOM B BHUE
MaKpOIPTUIECKUX COCTUHEHU.

JInnuaHbIi 00MeH
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buonormyeckoe  3HayeHuWEe ~ JMNMJIOB  BECbMa  MHOrooOpa3HoO  OT
HHEPreTUYECKOTO OOECTeUeHUsI KUZHEACATEIIbHOCTH [0 BAKHBIX IJIACTHUYECKUX
(GyHKUIMH (MOCTPOEHHUS KIETOYHBIX CTPYKTYp) U 0Opa3oBaHHs (PU3NOIOTMYECKHU
aKTUBHBIX BemlecTB. (OCHOBHYIO MacCcy JHIHIOB B OpraHuU3Me >KUBOTHBIX
COCTaBJISIIOT ~ HEWUTpaldbHBIE  JKUPBI, MPEJICTaBICHHbIE TJABHBIM  00pa3om
TPUTIIALEPUAaMU. SIBISASACH BAKHBIM HCTOUHUKOM DHEPTHH MPHU OKUCICHUH 1T skupa
Boiiensaercs 38,97 k/lx (9,3 kkan) uro obecneunBaet 10 50% 3HEPreTUUECKUX TPaT
B3pocioro opranu3Mma. OTJIOKEHHBIE B JKUPOBBIX JEMO TPUTIUICPUAB MOTYT
CIY’)KHTHb JOJNTOCPOYHBIM 3alacoM THTaHWs opraHu3Ma. Bwmecte ¢ 93TuM,
HEUTpaIbHBIE YKUPBI HCIIOIB3YIOTCS OPTaHU3MOM KaK MCTOYHHK DHIOTCHHOH BOJIBI
npu cropanuu 100 1 xupa ocBodoxaaercs 107 M Bojbl. Y HEKOTOPBIX KUBOTHBIX
CIIONl HEUTpaNbHOTO JKUpa TOKPHIBAET TEINO U CIYXHT OHOJOTHYECKOM
TEPMOU3OJIUPYIOIIEH CUCTEMOM, 00eCTIeunBaloIIe COXpaHEHHE TeIJIa B OPraHu3Me.
Paznuuaror 6enyto u Oypyro )KUPOBYIO TKaHb, KOTOPbIE CYIIECTBEHHO Pa3inyaroTcs
10 CBOEH MeTabOJIMYECKOW aKTUBHOCTH KIIETKH Oypoil KUPOBOHM TKaHU COAEp)KAT
00JBIIOE KOJMYECTBO MHTOXOHApPWH. Bypas skupoBas TKaHb XapaKTepHa s
AMOPHOHATFHOTO W PaHHETO IMOCTHATAILHOTO MEePHOJia U JJIT B3POCIBIX )KHBOTHBIX
BIQIAIOIINX B CITYKy. KpoMe Toro HeHTpaiabHBIE )KHUPHI CIyKaT PacTBOPHUTEISIMHU
HEeKOTOpbIX BUTaMHHOB A,D,E K.

Paznuuarot cienyronme OCHOBHBIE KIacChl JTUMHUIOB:

o Junonpomeudvl — KOMIUIEKC JUOUAOB ¢  Oenkamu.  SIBhsiercs
JIOTIOJTHUTENIBHBIM PE3EPBOM OOTaThIX SHEPruei MeTaboJIMTOB IUPKYJIUPYIOIIHE B
auMde U KpOBH.

o hocghonunuowt (hochaTuasl) — CIOXKHBIC JTUIMUJBI, B MOJEKYJIaX KOTOPBIX
IPUCYTCTBYET OCTATOK (POCPOPHOI KHUCIOTHI, T.€. ITO CIOKHBIE FPUPHI

dbocdopHoi KUCIIOTBI U TJIMIICPUHA WJIM  aMUHOCTIHpPTa C(HHUHTO3UHA,
KOTOPBIC NOCPECTBOM JS(GUPHON WIM aMUJIHOH CBSI3M COCIUHEHBI C
ocTaTKaMH HACHIIICHBIX W HEHACHIIEHBIX JKUPHBIX KUCIOT. Hammuane
TOJISIPHBIX U HETIOJSIPHBIX IpYIITAPOBOK B MOJIEKYJIaX

dochoaunuaoB o0yciaaBIuBaeT cBoeoOpasue (PU3NKO-XUMUUYECKUX CBOUCTB U
crienuuieckyro poiab GochOTUIHI0B B TOCTPOSHUN KICTOUYHBIX MEMOpaH.

o cmepoudvl — TIOMUIUKINYECKUE COCIMHEHUS, MOApa3esomuecs Ha
CTEpUHBI, BUTAMUHBI TPYNIbl D, >KeTYHbIE KHUCIOTHI M CHUPTHI, CTEPOUIHBIC
AJIKAJIOU/IBI U CTEPOUIHBIE TOPMOHBI.

o XojlecmepuH — TETPAIMKINYECKUHN, HEHACHIIEHHbIH crupT. COBMECTHO C
dbochonunuaaMu SBISETCA CTPYKTYPHBIM KOMIIOHEHTOM OMOJIOTHYECKHX MeMOpaH,
M BMECTE€ C STUM OH YYacTBYeT B CHHTE3€ TOPMOHOB HAJMOYECYHHKA, MOJOBBIX
Kele3 W Takke BuTaMuHa D3. B OCHOBHOM XOJIeCTepUH CHHTE3UPYETCS MEUEHBIO U
ToJIbKO 20% €ro mocTynaer ¢ NpoaAyKTaMu MUTAHHUSL.

o CcmepoudHvle 20pMOHbL — (HU3UOTOTUIECKN aKTUBHBIE BEIIECTBA CTEPOUTHON

NpUpoAbl (KOPTUKOCTEPOUIBI, TOJIOBBIE TOPMOHBI,NPOreCTUHbI) CUHTE3UPYIOTCA U3
XOJieCTepUHa B KOpe HaAno4ye4yHUKOB, KreTkax Jlemgura, B QOnnMKynax u Xentom
Tene ANYHWKOB M B NnaueHTe). B cBA3M C BbICOKOM
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J'II/II'IOCpI/IJ'IbHOCTblO crepongHble rOPpMOHbI OTHOCUTESIbHO cBobogHo ,EI,I/IqJbeH,D,I/IpyIOT
yepes rnjiasmatmnyeckume MeM6paHbI B KPOBb M 3aTeM NPOHUKAKT B KIIETKN-MULLUEHU, TAe
CBA3bIBAOTCA C COOTBETCTBYHOLUM BHYTPUKIIETOYHbIM peLenTopoM.

e 2/IUKONUNuUObLI — CNOXHble NUNUAbI, HE copgepxawume (bOCd.)Op, B COCTaB KOTOPbIX
BXOAOUT rajiakto3a K HUM OTHOCATCA Ll,epe6p03m:|,b| n raHrnmmo3nabl, coaepxatlimeca B
3HAYMTENbHbIX KOMMYECTBax B MO3rOBOW TKaHW WM KreTkax KpOBMU. dunsunonornyeckoe
3Ha4YeHne 3ITUX COeAMHEHUN 3aKn4aeTcsa B np|/|o6peTeva| KNneTkamMmu u,eHTpaanoﬁ
HepBHOI7I CUCTEMBI OCOObLIX CBONCTB.

Ocnoenvie 3manst TUNUOHO20 00OMEHA

1) B pesynbTate dhepMEHTaTUBHOTO PACIICTUICHUS TPUTIIUIIEPUABI KOpMa
pacrajialoTcsi Ha TJIMIICPUH M JKUPHBIE KHUCJIOTHI. JKelTuHble KHCIOTHI o0pasys ¢
KUPHBIMH KUCJIOTAMMU BOJOPACTBOPUMBIC KOMIUIEKCHI (XOJICMHAThI) JEiaroT
BO3MOXKHBIM TIPOHUKHOBEHHME TOCJICAHUX B KJICTKA KHUIIEYHOTO DMUTENHS, TJe
MOTYT PECHUHTE3UPOBATHCA TPUTIILIEPUIBI WU 00pa3oBBIBATHCA (POCHOIUMHIBL.
PecunTesupoBaHHble B KUIIEYHOW CTEHKE TPUTIULEPUIBI U XUJIOMUKPOHBI
(JacTuipl  AMYJIBIMPOBAHHOTO kupa auamerpom 0,5 MKM) TIOCTYNamOT B
nuM@aTHYeCKUe COCYAbl BOPCHHOK KHUIIIEYHUKA, KOTOPbIE COOMPAIOTCS B TPYIHOM
muMmpaTtryeckuid mpoTok. ['pynHoN nuM@aTHYecKuil MPOTOK CIMBASCH C 3aaHEH
MoJIOW BEHOM oOecneyuBaeT TMOCTYIJIGHHE XWJIOMUKPOH B MaJlbId  KpYT
KpOBOOOpaIlleHHs, TJ€ OHU M 3aJCPKHUBAIOTCS B TKaHU JieTKoro. B jerkux
XWIOMHKPOHBI MOCTETIEHHO MOJIBEPralOTCs NECMCTBUIO JIUIMA3 U COCTABISIONINE UX
UHTPEIMEHTHl UCIOJIB3YIOTCS B METabOJIM3ME KaK camMoro JIETKOro, TaK U BCEro
oprann3ma. Kpome XWJIOMUKPOH B KpPOBOTOK IOCTYMAIOT >KUPHBIE KHUCIOTHI,
KOTOpbIE II0 BOPOTHOM BEHE [OCTUTalOT II€YEHW W TaM HCIOIb3YIOTCS B
METa0O0TUUYECKUX PEaAKIIHSIX.

2) [TpomexyTOUHBIE OOMEH JIMMHUIOB MPOUCXOIUT B TEUCHH, KHUPOBOU
TKAHU U KJIETKaX Pa3jMYHbIX OPraHOB, IPUYEM OH OKa3bIBAE€TCSI TECHO CBSI3AHHBIM C
yriaeBoAHbIM 00MeHOM. [Ipu HOpMallbHOM MUTAaHUU B OPTaHU3ME JCTIOHUPYETCS OT
10 o 20% »wupa, ciayKallero pe3epBOM SHEPIUU U CTPYKTYPHBIM KOMIIOHEHTOM
Tena. B kUpoBOM TKaHW MOCTOSHHO MPOUCXOAST MHTEHCUBHBIE MPOIECCHl OOMEHA!
OTJIOKEHUE JKHpa B BUJE TPUIVIMIIEPHUIOB (JIMIIOI€HE3) U pacnaj] TPUTTULEPUIOB C
OCBOOOXKJIEHHEM HEICTePUPHUIIUPOBAHHBIX JKUPHBIX KUCIOT (numonu3). O0bem
KUPOBOU TKaHU OINPEIENACTCS HE KOJTMYECTBOM KIIETOK, a X pazMepaMu. B neyenu
MOTYT O0Opa30BBIBATHCSI W KETOHOBBIE Tela (aleTOyKCyHas M OeTa-OKCHMAacisHas
KHUCJIOTHI U alleTOH), UCIOJb3YEMbIE KaK MCTOYHUK SHEPTHH, HO MpPH HApYyUIEHUU
MEKYTOUYHOTO OOMEHa JIMMHUAOB BO3MOXKHO MOBBIINIEHUE YPOBHS KETOHOBBIX TEIN
(runepkeToOHEMHMS) U BBIJICJICHUE UX C MOYOM (KETOHYPHS).

3) KoHeyHBIMU POAYKTAMHU JTUITHIHOTO OOMEHA SIBJISIOTCS YIIICKUCIIBIN Ta3 |
BoJa. [IpoyKThl HEMONHOTO OKHUCJIEHUS KUPOB KETOHOBBIE TE€la MOTYT Hapsay ¢
ydacTHeM B DHEPreTHYECKOM MeTaboiIM3Me | UCIOJB30BAHHEM B KAa4eCTBE
MPEAIIECTBEHHUKOB MOJIOKa BBIBOJUTCA 3a NpeAesibl OpraHu3Ma IOYKaMU U
JETKUMH.
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Boano-coJieBoii 00MeH

buonornueckoe 3HaueHHWE BOJbI KAK  YHUBEPCAJIBHOTO  PACTBOPUTENS
HCKJIFOYUTEIBHO BBICOKO. B KOJTMYECTBEHHOM OTHOIIIEHUU BOJIA SIBJISIETCSl HauboJiee
3HAUYMUTEIBHOW YacCThIO OpraHu3Ma JKMBOTHBIX 65% OT Macchl Tena, U HEJOCTaTOK
MOCTYTUICHUSI BOJABI BBI3BIBAET OCO0O0 TSKEJIbIe HAPYIICHUS KU3HEACATEIHLHOCTH,
BIUTIOTh 70 cMepTH. [IpakTudecku Bce OMOXMMHYECKHE PEAKIIUU B OPraHU3ME UIYT
B BOJHBIX pacTBOpax CJIOXXHBIC BEIECTBA, COCTABJSIOIIME OCHOBY KHUBOTO
BEILlECTBAa, MOT'YT BO3HUKATh TOJIBKO B BOJHBIX pacTBOpax. biarogaps nonspuzanuu
MOJICKYJIBI BOJIbI OOecrneyrBaeT €€ B3aMMOJCHCTBHUE C JAPYTUMHU 3apsiKEHHBIMU
MOJICKYJIaMU B TIpolleccax THApATallUi CTENEHb PACTBOPUMOCTH DJIEKTPOJIUTOB U
HEIJIEKTPOJIUTOB 3aBUCUT OT COOTHOIIEHUS TMOJSAPHBIX (TUAPODWIBHBIX) U
HENOJISIPHBIX (TUAPO(POOHBIX) TPYNH B UX MOJIEKYIaX.

Hanuuue Boawpl sBAsieTCS HEOOXOAWMBIM YCIOBHUEM [Jisi  oOecredeHus
IPOIIECCOB THUIIEBAPCHMS], aHaliM3a BKYCOBBIX KadyeCTB KOpMa, PACTBOPEHUS,
pa3MsT4YCHUsS, CO3JIaHMS ONTHUMAJbHBIX YCIOBHM 11 (PYHKIIMOHUPOBAHMUS
(bepMEeHTAaTUBHBIX CHUCTEeM U oOecredyeHus cpeabl OOWTaHUS CUMOUOHTHBIX
opranu3mMoB. B BojHOW ¢a3e MpOUCXOIUT BCACHIBAHUE MHUTATEIIHHBIX BEIIECTB U
yIaJICHHe W3 OpraHu3Ma KOHEUYHBIX MPOJYKTOB oOMeHa. Boja sBisieTcss 0CHOBOM
BHYTPHUKJIETOYHOTO 0OMeHa. BHyTpu kiieTok 3akimtoueHo 71% BceX BOJHBIX 3alacoB
opraHn3Ma. BHekieTouHas BOJa MOXET pa3MenlaThCs BHYTPU COCYAMCTOTO pycia
(B cocTaBe KpOoBH, JTUM(BI U CIUHHOMO3TOBOM KUAKOCTH 10%) U B MEXKKIETOYHOM
IPOCTpaHCTBE (B COCTaBe TKaHEBOM >kuinkocTu 19%). Boma obmamaer omHoOM u3
BBICOKMX BEJIMYMH TEIUIOTHl mapooOpa3oBanus (544 x/[x/r) mepeBon BOIBI B
MOHOMOJIEKYJIIPHOE COCTOSIHHE TpeOyeT OOJIbIIMX 3aTpaT TEIJIOBOW JHEPruu H
ucrapeHre HeOOJBbIINX KOJMYECTB BOIBI OOecreurnBacT OOJBINYIO0 TEII00TIauy,
YTO SBIIAETCS OJHUM W3 Hambojee BaXKHBIX MEXaHU3MOB TepMmoperyisiuuu. O0MeH
BOJIbI TECHO CBSI3aH C OOMEHOM JJIEKTPOJIMTOB. 3HAYEHUE AJIEKTPOJIUTOB B OOMEHE
BEILECTB ONPENEIAIOTCA MPEXKIEC BCEr0 UX OCMOTHYECKONW AKTUBHOCTBIO M HUX
CIIOCOOHOCTBIO  y4acCTBOBaTh B  DIIEKTPOXUMHUYECKUX TMpOIECCaX T'eHEpaAIUH
MeMOpaHHOTO MOTEHIMANA W TOTEHIMANA ACHCTBUS. DNEKTPOIUTHI U30HUpaATEIHHO
pacnpenensoTcss BO BHYTPUKJIETOYHOM M BHEKJIETOYHOM BoAe. B pesynbprare
NEATENIbHOCTU CHEIMAaJbHbIX TPAHCHOPTHBIX CHCTEM CEJEKTHUBHBIX KAHAJIOB U
MOJIEKYJISIPHBIX HAaCOCOB CO3JA€TCS HEPABHOBECHOE paclpelelieHHne HOHOB U BO
BHEKJIETOUHOM cpele MNpeo0iafarolluM KaTUOHOM SIBIIETCS HAaTpUl, a BHYTpU
KJIETOK KaJui. Pa3snuyHO W pacnpenereHre aHUOHOB: B IUIa3ME€ M TKAHEBOWU
KUJIKOCTH TPEJICTABICH B OCHOBHOM XJIOp, a BHYTpH KJIeToK (ochar. CymmapHoe
COJIep’)KaHHE€ AaHUOHOB M KATHOHOB B IIJIa3ME€ KpPOBU, TKAHEBOW JKUAKOCTU U
BHYTPUKIIETOYHON JKUJIKOCTH TMPAKTHUYECKA YPABHOBEIIEHO W H3TH KUIKOCTU
OTJIMYAIOTCS AIEKTPOHENTPAIBHOCTHIO M TOCTOSSHCTBOM pH.

OO6manmass BBICOKOH OCMOTHYECKOHW aAKTHBHOCTBIO DJICKTPOIUTHl aAKTHBHO
y4acCTBYIOT B IpoIleccax BOJHOIO OOMEHa Omoyiornueckre MeMOpaHsl (000I09Ka
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KJIETOK, CTEHKHU KalWJUISIPOB) XapaKTEPHU3YIOTCS MOJYMPOHUIIAEMOCTbIO OHU
MPOHUIIAEMBbl [IJI1 BOJBI M HENPOHMUIIAEMBI JJIsi KPYIHBIX MOJIEKyd (OEKOB,
MOJINCAaXapuJIOB M HEKOTOPHIX KAaTHOHOB). I[IpW MOBBIIIEHUH OCMOTHYECKOTO
JABJICHUSI BOJA JIETKO IMPOHUKAET B 3TOT YYAaCTOK M CPAaBHUBAECT KOHIICHTPALMU
OCMOTHMYECKM AaKTUBHBIX BelecTB. IlOCKONBKY B HOpPMAalbHBIX YCJIOBHUAX
OCMOMOJISIPHOCTh  OMOJIOTMUECKUX JKUJKOCTEH paBHA, KOJHMYECTBO BOJLI BO
BHEKJICTOUHOW JKMAKOCTH M BHYTPU KIETOK MNOAAECPKUBACTCA B OINPEACIEHHBIX
npenenax. Ecnam  KOHUEHTpamus SJIEKTPOJMTOB BO BHEKJIETOYHOM KUIKOCTH
YBEJIMUUBAETCS, TPOUCXOAUT MEPEXO] BHYTPUKIETOUHON BOABI BO BHEKJIETOYHYIO
¢dazy, a mpu TOBBIIIEHUH BHYTPUKIETOYHBIX KOHIICHTpPAIMl BOJIa CTPEMHUTCS B
KJIETKY.

Hapsny ¢ umpkynsiuueil KUAKOCTH B CUCTEME KpPOBb-TKaHb HECOMHEHHO
BAKHBIM SIBJISIETCA MOTOK JKUAKOCTH MOCTYNAroIIel ¢ NuThéM U nuieil. Cama Boja
TOXXE B psAJic METaOOIUYECKUX PEAKIIUNA SBISETCS KOHEUHBIM MPOJYKTOM OOMEHA.
Tak, npu oxucnenun 100 r GenkoB obpasyercst 41 mu Boxbl, 100 r yrieBogoB 55
mi, a 100 r xxupa 107 ma Boasl. B cpeaHem B mporecce metabonm3ma oopasyercs
10 12% Bcero 00bEMa UPKYIUPYIOIIEH B OpraHU3MeE BOJIBI.

B oOmeHe BOIBI CyIIECTBEHHYIO POJIb UTPAIOT JIETKUE, KOXKa, >KEIIYIOYHO-
KUIICYHBIM TPAKT W TIOYKU. YJAJ€HUWE BOJBlI W3 OpraHu3ma 4Yepe3 JIETKHE
NPOMCXOAUT B BHUJIE BOJASHOIO Mapa, MNPUYEM TOTEPU BOJBI COOTBETCTBYIOT
MHTEHCUBHOCTU JbIXaHHUS W TeMIepartypbl Tena. [Ipu yCHUIEHHONW MBIIIEYHON
Harpy3ke, crenuduueckoM BO30YKIEHUU IbIXaTEIILHOTO IEHTPAa WM JUXOPAJKe
napooOpa3oBaHMe MOXXET MHOTOKpAaTHO YyBenuuuBatbes. Koxka ywacTByeT B
yOAJIEHWW BOJbl W3 OpraHu3Ma 3a CYET BBIICICHHUS W MCHApPEHUs IOoTa.
NHTEHCUBHOCTD UCMIAPEHUS 3aBUCHUT OT PA3HOCTH TEMIIEPATYPhl TOBEPXHOCTH Tela
Y OKpYy’Karolien cpebl. JKeny104HO-KUIIIEYHBIN TPAKT SIBIAETCS HE TOJIBKO MECTOM
MOCTYIUICHUSI BOJBI C MUTHEM U MHUIIEH M BBIBEICHUS HEOOJBIIONW YacTH BOJBI C
KaJIOBBIMA MacCaMy OCHOBHO€ Y4YacTHE€ NMHUIIEBAPUTEIBHOIO TpPaKTa 3aKJII04aTcs B
0o0pa30BaHWU THIIEBAPUTEIBHBIX COKOB — CJIOHBI, KEIYJOYHOTO, KHUIIEYHOTO,
MOJDKETYJJOYHOTO COKOB, KOTOpbIE B HECKOJBKO pa3 IMPEBBIMIAIOT O00BEM
LUPKYJIMPYOLIEH KpoBU. B mporiecce BcacblBaHUs BOJIa B OCHOBHOM BO3BpAIlACTCs
B KPOBEHOCHOE€ PYyCIIO, HO TIPU HAPYIICHUU BCACHIBATEIIbHONW (DYHKIIMHU KUIIICYHUKA
OpraHu3M TepseT MHOTO BOJIbI U PACTBOPEHHBIX B HEW 31EKTPONUTOB. OCHOBHBIM
OpPraHOM  OCYILIECTBJSIOIIMM  PEryJSIHUI0  BOJHO-  3JEKTPOJUTHOTO  COCTaBa
BHYTPEHHUX CPEJl OPTaHU3MA ABJISIOTCS ITIOYKHU.

DU3MONIOrMYEeCKOE 3HAUCHUE MUHEPAIBHBIX BEIIECTB 3aKJIFOYACTCS B TOM, YTO
OHM SIBJISIIOTCA OOSI3aTE€IbHBIMU CTPYKTYPHBIMU KOMIIOHEHTAMH BCE€X OPraHOB U
TKaHel, OHM BXOJAT B COCTAaB CIOXHBIX OE€JIKOB — METaIONPOTEHUIOB,
CoJIeprKallliX B KauyecTBe cocTaBHOM "acTu atombl MetaiioB (Fe, Mg, Cu, Zn, Mn,
V, Mo wu gp.). MartauionpoTeuibl BBHIMOJHSIIOT HCKIOYUTEIBHO BaXXHbIE U
pa3HooOpa3Hble (DYHKIIMM B KMBBIX OpraHM3Max KaK B KauyeCTBE TPAHCHOPTHBIX
cucteM (Fe-comepxammuii  tpancheppun u  deppuruH, Cu- comepxkamui
HEpyJIOIUIa3MHH), Tak ¥ B poiu MeTamuiopepmenToB (Cu- comepxaiye OKCHAA3I,
HalpuMep THPO3UHA3a, cojepikaiue Zn kapOoaHrujpaza M KapOOKCHIENTHIA3a,
coaepxkaimas Mo kcaHTMHOKcHaa3a u Ap.). Haxoxsice B
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coctaBe Oy(epHbIX CHUCTEM, MHUHEpaIbHBIE BEIIECTBA AKTUBHO YYAaCTBYIOT B
CO3JaHUM U TOJJCP)KaHUN KUCIOTHO-IIIEIIOYHOTO paBHOBecHs. HaTpwmii onpenenser
ICJIOYHON Pe3epB KPOBH, KOHIICHTPAIMIO OMKapOOHATOB TTa3MBI.

[TocTynnenne MHHEPATBHBIX BEIICCTB B OPraHW3M IPOUCXOJHUT B TIPOIECCE
MOTJIONMICHUST KOpPMa H BOJBI, YTO B PAAC CIy4acB TPH  CIOKHBIICHCS
TCOXUMHUYCCKON CHUTyalluh MOXET OBITh NPHYMHON aeduimra wWid H30bITKa
HEKOTOPBIX 3JIEMEHTOB M TPHBOJUTh K HApyIICHWSIM OOMEHAa BEIICCTB.
[TocTynnenue pa3IUYHBIX MUHEPAIBHBIX BEIIECTB B COCTaBE KOpMa U
MOCTYIAOIIECH B OPraHW3M BOJBI CBSI3aHO C HEOOXOJMMOCTHIO PACTBOPECHHS 3THUX
BEIICCTB, MPUOOPETCHUSI UMW HOHU3UPOBAHHON (HOPMBI, MPUYEM UMEHHO B JTOM
dbopMe OHHM CTAaHOBATCSA JOCTYHNHBIMH TPAHCHOPTHBIM CHUCTEMaM UM MOTYT
BCAChIBaThCSA B KHWIIECYHWKE. B mambHEWIIeM B COCTaBe BHYTPUKICTOYHOU H
BHEKJICTOYHOW >KMJIKOCTH MHHEpaJIbHBIC BEIIECTBA MOTYT JIMOO OCTaBaThCsS B
WOHHM3UPOBAHHOM COCTOSIHUM, JHOO BXOIUTh B CTPYKTYpy TEX WM WHBIX
coenuHeHM. B Xxome oOMeHa BemeCTB MHHEpPAIbHBIC BEIICCTBA IMOKHUIAIOT
OpraHu3M C MOYOH, KajJoM M IOTOM. B 3aBHCHMOCTH OT KOHIIGHTPAIlMH B KPOBH
pa3IMYaroT:

1) MAKposjieMeHmsbl — BEIIECTBA, COJICP)KAIINECS B KOHIICHTpAIUU
Mr/100MJ1 UM MMOJIB/JT — HATPUM, Kadul, Kaiblui, dhocdop, MarHuii, cepa, xjiop,
JKeJIe30;

2) MUKPODJIeMeHmbl — BEIECTBA, COJEpXKAIIHeCcs B KOHICHTPAIIMH
MKT/100M1 Wi MKMOJIB/JT — KOOaJbT, Melb, MapraHell, [UHK, HOJ, (TOp, CEJCH,

CTPOHLIMU U IP.

Tepmoperyasinus

[To TemnepaTypHbBIM [TOKA3aTEINSAM )KUBOTHBIE Pa3AEISIIOTCA HA IBE TPYIIIIbIL:

o nouxuromepmHule (XOJIOAHOKPOBHBIE), Ubs TEMIIEpaTypa MEHSAETCS BCIE 3a
U3MEHEHUSAMU TEMIIEPATYPhI OKPYKAIOIIEH Cpebl;

o 2oMmotiomepmHble (TCIUIOKPOBHBIC) JKUBOTHBIC, CIIOCOOHBIE MOAACPKUBATH
CTaOWJIbHYIO TEMIlepaTypy Tella 3a CUeT BBICOKOTO YpPOBHSA SHEpProoOMeHa W
oOnafaronye CueualbHBIMU MEXaHU3MaM# TeTUTONMPOAYKIIUU U TEIUIOOTIauH.

['omoiioTepMus SIBISIETCSI BaXXHBIM MPUOOPETEHUEM SBOIIONNHU, MOCKOJIBKY B
MPUPOJIE  CYLIECTBYET 3aBUCUMOCTh CKOPOCTH XMMHUYECKMX peakUuid OT
TEMIIEpPAaTyphl, KOTOpas BbIpaxkaeTcs 3akoHoM Bant-I'opda Appenuyca:
MOBBIIIEHUE WJIM TOHWKEHHE TeMmieparypsl TkKaHu Ha 10°C mnpuBoaMT K
MOBBIMIEHUIO (WJIM MOHWXEHHI0) CKOPOCTH XUMHUYECKUX IpoleccoB B 2-3 pasa.
['oMoiiOTepMHBIII OpPraHu3M IO CPaBHEHWU C MONKUIOTEPMHBIM 00JIaaeT IBYMS
BOXHBIMH TIPEUMYIIECTBAMU: CTAOWJIBHBIM YPOBHEM IKU3HEIEATECIHLHOCTH B
ONTUMAJbHBIX YCJIOBUAX CYIIECTBOBAHUS M BO3MOKHOCTBIO MPHUCIHOCOOJEHUS K
MEHSIIOLIUMCS YCJIOBUAM cyllecTBOBaHUsA. C TEpPMOAMHAMHUUYECKON TOYKH 3PEHUS
rOMOMOTEPMHBIA Opranu3M (MOIYOTKpBITas CUCTEMA), MOJIEPKUBAET MOCTOSHHYIO
TeMmmeparypy Tejaa (M30TepMHsi) TOJBKO TIPH YCJIOBUM OajaHca MEXIY
TEIUIONPOAYKIIMENA U TETIOOTAAUECH.
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Tepmopezynayuss —  (usmonornueckass  (QyHKUUs, HampaBleHHas  Ha
oOecrieyeHue ONTUMAJIBHOM ISl TaHHOTO BUJA TeMIepaTypbl r1yOOKHX obnacteit
TeJda B YCJIOBUSIX MEHSIOIICHCS TeMIepaTyphbl OKpyXarolle cpeapl. JTa (QyHKIUS
CKJIJbIBAETCS U3 ABYX IMPOLIECCOB: TEIIOMPOAYKIIMHU U TETJIOOTJAUH.

Tennonpooyxkuyus

Temno obpa3zyetcst B mpoliecce 0OMeHa BeIeCTB. Y POBEHb TEII000pa30BaHUS
3aBUCHT OT:

e OCHOBHOI'O OOMEHA;

e COKPAaTUTEIBHOIO TEepMOreHe3a. B ycCloBHAX NOHMKXEHHOW TeMIlepaTyphl
pa3BuBaeTCs CHeUDUUECKUN TEPMOPETYIISIITUOHHBIN TOHYC MBIIII, MPOTEKAOITUN
HAa YpOBHE OT/ACJIbHBIX JIBUTATEIbHBIX €IUHMI], KOTOpbIe pabOTalOT B PEKUME
HU3KOYaCTOTHOrO 3y0UaToro TeraHyca ¢ 4acToTod oT 4 10 16 cokpalleHuid B Cek.
ACHHXPOHHO. B TOHHMYECKOM HampsKEHWU YYaCTBYIOT MBIIIIBI IIEH, TYJIOBUIIA U
cru0aresay KOHEUYHOCTEH 3TO COCOOCTBYET CBOPAUYMBAHUIO )KUBOTHOI'O B KIIYOOK M
YMEHBIIIGHUIO TOBEPXHOCTH Teriootnaud. [lpu  jganmpHedeM  CHUIKEHHUH
TEMIIEpaTyphl Tela W HEOOXOAUMOCTH BBIPAOOTKH JOTOJHUTEIBHOU TEIIOTHI
BKJIFOYAETCSI MEXaHU3M XOJIOJIOBOM JIPOKH, YBEIMUYUBAIOIINKN TETUIOMPOAYKIIUIO B 4-
5 pas;

o abddekra TOPMOHOB (THUPOKCHH, ajpeHanuH, HopaapeHanun, CTT,
TECTOCTEPOH);

¢ TOHYCa CUMIATHYECKOW HEPBHOI CHUCTEMBI;

¢ HECOKPATUTEIHLHOTO TEPMOTeHe3a, T.e. 00pa30BaHUs TEIlIa NMPU Pa300IeHUN
OKHUCJICHHS 1 POCPOPUIMPOBAHHUS, B TOM YHCIIE B KJIETKaX Oyporo xkupa.

Tennoomoaua

Tennoomoaua — mpoliecc BblAeNeHUs Teria u3 opraHuzMa. OCHOBHOE TEIIo
TeHEpUPYETCS] B CKEJIETHBIX MBIIIIAX, MEYEHHU, Cep/Ile U B MO3TE€ BO BpEMs HX
pabotel. 3aTemM Temiuo mepenaéTcs K KOXKe, TJ€ OHO TepsieTcsl B BO3AYyXE U
okpyxartoieit cpege. CKOpOCTh TEIJIOOTAAYH 3aBUCUT OT JABYX (DaKTOPOB: CKOPOCTH
IpOBEICHNUs Teria (B OCHOBHOM C KPOBOTOKOM) OT MECT €ro 00pa3oBaHMs K KOXE U
CKOPOCTH OT/IayH TeTlIa KOXKEH B OKPYKAIOIIYIO CPEey.

Tennootnaya OCyniecTBISAETCS CIECAYIOIUMU MyTSIMU:

¢ UBIIyYEHUE — paACCEHBAHUE TEIJIa B OKPYKAIOIIEM BO3AYyXE IMOCPEICTBOM
U3ITydeHuss UHPPAKPACHBIX BONH IauHOW oT 760 HM. Takum cmocoOoM TepsieTcs
0k0J10 60% OT BCEero 0TAaBaeMoro TeIia;

o KOHBEKIHS — MOTEpsl TeIuia MyTEM MEepeHOoca JBHXKYLIIMMHUCS YacTULAMHU
BO3MlyXa WM Bojbl. KomnyecTBO Tera, TepsSEeMOro KOHBEKIIMOHHBIM CIIOCOOOM,
BO3pACTaET C yBEIMUYEHUEM CKOPOCTH JBMKCHHS BO3ayXa (Berep). Takum criocobom
TepsieTcst 0koJio 15% OT Bcero oTiaBaeMoro Teria;

o IMIpPOBEJEHUE — KOHTaKTHas nepenava temna (3% oTmaBaeMoro Teria) mpu
CONPUKOCHOBEHHH IOBEPXHOCTH Te€Ja >KUBOTHOTO C OKPYXKAIOIIMM IpeaMeTaM
(cTeHsl, mon);

¢ HCIApEeHHE HEOOXOAUMBIM MEXaHU3M BBIJICJICHUS TEIJIa TMPU BBICOKUX
temneparypax. M3nydeHue, KOHBEKIUS U MPOBEACHUE MPOUCXOAAT, KOTIIa
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TEMIepaTypa Tejla BBIIIE TEMIIEPATypbl OKpyXKaroweu cpenbl. Ecim
TEMIIEpaTypa IMOBEPXHOCTH Tela paBHA WIM HMXKE TEMIEPATYpPbl OKPYKAIOMIEH
Cpelibl, TO 3TH CIOCOOBI MOTEPH TEIIa OPraHU3MOM CTAHOBSTCSA HEAIP(HEKTUBHBIMMU.
Hcnapenne BOAbI ¢ MOBEPXHOCTH Tena NMpuUBOAWT K morepe 0,58 kkanm Terua Ha
KaXXI bl TpaMM MCIIapUBILENCS BOBI;

o BBIJCJIICHUE TEIUIA C BBIIBIXAEMBIM BO3/IyXOM, MOYOH, KaJIOM ¥ MOJIOKOM.

Koxa nmeer ocoboe 3HaueHHE B TEPMOPETYIIALNH, T.K. YEPE3 HEE MPOUCXOTUT
okoJio 60% oO1ieit moTepu Tera. BeauunHa KpoBOTOKa B KOke BapbupyeT oT 0 10
30% Bcero cepaeuHoro BbiOpoca. Koxxka — »osddexktuBHas ynpasisemas
TEIUIOOOMEHHAasl CUCTeMa, B KOTOPOW TOK KPOBH — OCHOBHOM MeXaHU3M MepeHoca
TEeIJia OT Tena K Koxke. Koka v moJiKoKHasi )KUpoBasi TKaHb — TEIJIOBBIE U30JIATOPHI.
TennonpoBOaHOCTh JKUPOBOW TKAHHM COCTABIISIET OJIHY TPETh OT TEILIONPOBOJAHOCTH
ApYruX TKaHeW, NO03TOMYy KoxXa 3(p(deKTuBHA B TMOIAECPKAHUU TOCTOSSHHOMN
BHYTPEHHEW TeMIIepaTyphl Jake MPU TEMIIEPAType HAa MOBEPXHOCTH KOXKH, OJIU3KOM
K TEMIEPATYPE CPELBI.

VY KpyIHBIX KOIMBITHBIX U MICOBBIX TEIIOOTAA4Ya YCUIIMBAETCS 3@ CUET YACTOrO U
NOBEPXHOCTHOTO JbIXaHUs (TEIUIOBas OAbIIIKA). Pa3zHuIla Mexay ydalleHHbIM
IOBIXaHUEM WU MOTOOTIEJIECHUEM KaK CPEJACTBAMM WCIIAPEHHS BJIArd COCTOMT B TOM,
YTO )KMBOTHOE CO3/Ia€T TOK BO3[yXa HaJ BJIAXHOW MOBEPXHOCTBHIO U NPU 3TOM HE
TEPSIOTCSI MHUHEPAIbHBIE BEIIECTBA BXOJISIIME B COCTaB MOTOBOW KUAKOCTH.
OnHako TpU TAaxXWIHOD YCWIEHHAs BEHTWISINUS JETKUX MOXKET IPUBECTH K
BeiBeZieHHI0 CO2 1 BBI3BAaTh ra30BbIi allkayio3, a yBEIIMYECHNUE BEHTWISIUU TpeOyeT
JOTIOTHUTENIBHON ~ MBIIIEYHOH  pabOThl  4YTO  BeAET K  JIOMOJIHUTEIHHOM
TEIJIONPOAYKIIHH.

Pezynayus memnepamypul mena

TepmoperynsTopHas CUCTEMa COCTOUT K3 TPEX KOMIIOHEHTOB: CEHCOPHBIE
pEelEenTOphl, LEHTP TEPMOPEryIsauuu U cuctemMa 3@PdeKkTopHbIx opraHoB. OnHa
paboTaeT Mo NMPUHIKMIY 00OpaTHOM CBS3H.

CeHcopHBIE pElEenToOphl  BKJIIOYAIOT IEHTpAlbHbIE U  MNepudepuvecKkue
TepmopenenTopsl. [lepeanuii runorasaMmyc M mpeonTUyeckas 00JIacTh colepkaT
TEPMOYYBCTBUTEIBHBIC  HEHPOHBI,  pPEArMpPYyIOIIHE  IPEUMYLICCTBEHHO  Ha
OXJIAXKJCHHE OpraHuiMa. Peryssmus TemionpoaAyKIUU OCYLIECTBIISAETCS B 00IacTh
3aIHUX OTAEIO0B runotajamyca. KoxHble X0JI00BbIE U TEILIOBBIE TEPMOPELENITOPHI
pearupytorT Ha MuHUMabHbIe M3MeHeHus Temrepatypbl (0,005 °C) u mocrosHHO
CHa0alo0T TEPMOPETYIISITOPHBIE IIEHTPHI TEeKyIlleld nHpopMalueit o Temneparype u
OBICTPBIX €€ U3MEHEHUSIX.

LenTpanbubiit naTErpaTop. MHGOpMAINUS OT EHTPATBHBIX U IepUPEPUISCKUX
TEPMOPELENTOPOB OOBEAUHIETCS B TEPMOPErYJIATOPHOM ILEHTPE — MEepeaHEd U
IIPEONTUYECKOM OOJACTAX THUIIOTAIaMyca — «TUIIOTAIAMHUYECKOM TEPMOCTATEY.
TepMOperyATOpHbIA ~ LEHTP  NOCTOSHHO  INOJJEPKUBACT  ONPEACIEHHYIO
BHYTPEHHIOIO TeMmIeparypy (yCTaHOBOYHAsi TOYKAa LEHTPA TEPMOPETYIIALNH),
IF€HETUYECKH JIETEPMUHUPOBAHHYIO I KaXJO0ro BHJA XUBOTHBIX. [losmydenue
TEPMOPETYJISATOPHBIM LIEHTPOM HMH(pOpMAIMU 00 OTKJIOHEHHMH OT YCTAaHOBOYHOM
TOYKM TeMOeparypbl (OPMHUPYET CHUTHAI K
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s pexTopHbIM cucTtemaw, o0ecreurBaronum
NOA/IEPIKAHUE BHYTPEHHEHN TEMIIEPATYPhI
Tena.

Dpdexropsr:

Mexanuszmol, nonudcarowue memnepamypy mena

¢ pacummpeHue cocyaoB kKoxu. [loaHoe pacumpeHne cocy/10B KOXHM MOYTH BO
BCEX 00JIACTAX TeJla YBEJIMYMBACT B § pa3 JOCTaBISIEMOro K HEel KOJIMYECTBO TEIlIa.
MaccuBHOE COCYIOpacCIIUPEHUE MPOUCXOAUT MPU TOPMONKEHHUHU CHUMIIATHYECKOU
AKTUBHOCTH 33/IHETO THUIOTAIaMyca;

e TIOTOOT/IENICHUE W/WJIM TEIUIOBAsl OJIBIIIIKA YBEJIWUYMBAIOT BEJIIMUUHY MOTEPh
Teria 3a cu€T ucnapeHud. lloBeimenune TemnepaTypsl Tena Ha 1 °C BbI3BIBAeT
MOTOOT/EJIEHUE, JocTaTouHOe YTOObI B 10 pa3 CHU3UTH YPOBEHb TEIJIO00PA30BaHNUS,

¢ TOPMOXXEHHME O0Opa30oBaHMs TeIia 3a CUET OJIOKMPOBAHUS XHUMHUYECKOTO
TEpMOreHe3a.

Mexanuzmbl, nogviuiarowjue memnepamypy meia

e CYXEHHME COCYJOB OCHOBHBIX PErMOHOB Teja. Ba3oKOHCTpUKIIMS
JIOCTUTAETCS] AKTUBAIIMEH CUMITIATUYECKUX LIEHTPOB 3aIHETO THUIOTaJaMyca;

o TUJOMOTOPHBIH pediiekc — peakuus BBIIPSIMICHUS BOJOC — Teja
(mwtodpekIus). JenaeT KUBOTHOTO W TNTHUILY IYHIUCTBIMU U CIOCOOCTBYET
MOBBIMICHUIO TEIUIOU3OJIAIIMM 32 CYET COXpaHEHHWE OOJBIIOr0 KOJWYeCTBa
HArpeToro Bo3AyXa. Y UeJOBEeKa COXPAHWIMCh OCTAaTKU ITOM CHUCTEMBI («TycuHas
KOa»), HO UX 3Q(HEKTUBHOCTH OTPAHUYEHA;

¢ 3HAYUTENHLHOE TOBBIIIEHHWE TEIUIONPOAYKIIUU, BBI3BAHHOE BO30YXKICHUEM
CUMIIATHYECKON CHUCTEMBI, YBEJIWYEHUEM CEKPEUUU TUPOKCMHA U  MBIIIEYHOU
OpoXKu. J[poXb MOKET YBEIWYMBATH BEJIMYHMHY TEIUIONPOAYKLUHMHU B 4—5 IATH pas.
JIBUTaTeNbHBIA LEHTP APOXKHK PACIIOIAracTcs B JOPCOMEIUAIBHON YacTH 3aJIHETO
runotasiamyca. OH TOPMO3HUTCS TOBBIIMIEHHOW BHEIIHEH TEMIIEpaTypod U
BO30yKJaeTcss mpu e€ MOHWKEHUH. VMIynbChl U3 IEHTpa APOXKH BBI3BIBAIOT
TF€HEPAJIN30BaHHOE TMOBBIIICHUE MBIIIEYHOTO TOHYCA. [IOBBIIEHHBIA MBIIIEUHBIN
TOHYC TPUBOIUT K BO3HHUKHOBEHUIO PUTMHYECKUX PEQPIEKCOB C MBIIMIEYHBIX
BEPETEH, YTO U BBI3BIBAET JPOKb.

TeMmnepaTypa pa3HbIX OPraHOB HMEET Pa3IMYHYI0 BEIWYMHY U IO3TOMY
HEJIb35 TOBOPHUTH O KAaKOU-TO OJHOM TeMneparype tena. i mpakTUYeCcKux Lelen B
KauecTBE TAaKOBOW B BETEPUHAPUHM HAMOOJEE YacTO HCIOJIB3YIOT TIYOOKYIO
pekTanpHy0 Temneparypy (tabdm.). s KIMHUYECKHX IIeNied MPUHSATO HU3MEPSThH
TEMIIEPATypy B IPSIMOM KHILIKE HA PACCTOSIHUU 5-8 CM OT aHyca.

Tabmua
PexranbHas Temneparypa y pa3JIMuHbIX BUJIOB )KUBOTHBIX
Bup Temneparyp Bun Temneparyp
KUBOTHOI' O a PKUBOTHOI' O a
Jlomraap 37,5-38,5 Kypuia 40,5-42,0
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Kopoga 37,5-39,0 Nun 40,0-41,5
byiiBon Onenn 37,0-38,5 eiiKa 41,0-43,0
Bepouron 38,0-38,5 VTka 40,0-41,0

OslI1a, 37,5-38,5 ['ych 38,5-39,5
K03a CBUHbBA 38,5-40,0 Kponuk 37,5-39

38,0-40,0 Co 38-39
Oaka
Komika

I'omeocmaz—nocmosincmeo 6HympenHell cpedbl HCUBLIX OP2AHUZMOS, KOMOPOe
OHU NOOOEPIHCUBAIOM HECMOMPSL HA USMEHEHUE YCI08ULL OKPYHCaroujeli cpeoul.

['omeocTa3 B ;KMBOM OpPraHU3Me MPOSABISETCA B OTHOCUTEIBHOM ITOCTOSHCTBE
TaKUX IOKa3arenen, kak pH, ocMoTHYeckoe JaBleHHE, XUMUUECKUN COCTaB KPOBH,
apTepuaibHOE JIaBlIieHUE, TEMIIEPATYPa, IOCTOSTHCTBE OMOJIOTHYECKUX CTPYKTYP.

HeoOxonumocTs romeocraza OOBSCHSAETCS TE€M, YTO BCE OHOXUMHYECKHE
peakiuu MOTyT MPOTEKaTh B CTPOroO OINpPEACNICHHBIX yCIOBUAX (Temmepatypa, pH,
nasienue). Opanirysckuii yuensiii Kiiog bepnap nucan: «IlocTossHCTBO BHYTpeHHEH
Cpeabl — yCIIOBUE HE3aBUCUMOIO CYHIECTBOBAHUS OPTaHU3MA.

I'omeocra3 Ha YpOBHE LEJIOCTHOTO opraHusma MOXET
OBITH pyHKUUOHATLHBIM (TIOCTOSHCTBO GyHKIIMI)
U cmpyKmypHsim (IOCTOSTHCTBO CTPYKTYD).

[locTossHCTBO ~ MOKa3ateyield  BHYTPEHHEHW  CpeApl  OpraHu3Ma  HOCHUT
OTHOCUTENIbHBIA XapakTep, T.K. BCErjJa HMMEIOTCS HeOOJNbIINE OTKJIOHEHHUS OT
HOpPMBI. DTH KoJieOaHUsI HEOOXOJUMBI JJI TOTO, YTOOBI CIYKUTh CUTHAJaMu JJis
BKJIFOYEHUS PETYJIATOPHBIX MEXaHU3MOB.

MexaHu3Mbl pEryjsilli TOMEOocTa3a HMMEIT MECTO Ha BCEX YPOBHAX
OMOJIOTUYECKOM OpraHu3aluu: oT MOJIEKYJISIPHO-TE€HETUYECKOTO 10
opranu3MeHHoro. OHHM MHOToOOpa3Hbl, OJHAKO padOTaIOT CIIAXKEHHO, T.K.
KOHTPOJIUPYIOTCSI ~ PETYJISITOPHBIMA ~ CHCTEMaMU:  HEPBHOW,  HAHIOKPUHHOM,
UMMyHHOU. TakuM 00pa3om, MEXaHU3MBI PETYIIAIMN TOMEOCTa3a HOCAT CUCTEMHBIN
XapakTep.

6. Tema: Perynupyromue QyHKIIMN HEPBHON M SHTOKPUHHOW CUCTEMBI.

XKuznennole (QyHKIIMU OpraHM3Ma KXUBOTHBIX B IIEJIOM, OTAEIBHBIX €T0
OpPraHOB M CHUCTEM, COIVIACOBAHHOCTb WX JEATEIBHOCTH, IOAJEpPKAHUE
OTpENENCHHOTO (U3UOJIOTMUECKOTO COCTOSHHUS U TOMEOCTa3a peryiupyroT
HEpPBHAasT W DOHJAOKPUHHAS CUCTEMbL. OJTHU CHUCTEMBbI  (YHKIIMOHAJIBHO
B3aMMOCBSI3aHbl MEXK]1y COOOW U BIMSIIOT HA JIESITENIBHOCTD JIPYT JIpyra.

Hepenaa cucmemaperynupyetr >KU3HEHHblE (YHKIMU OpraHu3Ma C
MIOMOIIBIO HEPBHBIX  HUMIYJbCOB,MMCIOINX  AJIEKTPUUYECKYID  IPUPOIY.
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HepBHble uMIynbChl MEPENAIOTCS OT PEUENTOPOB K ONPEAEIIEHHBIM
LIEHTPAM HEPBHOM CUCTEMBI, TJI€ OCYILIECTBIISIETCS UX aHAJIU3 U CUHTE3, a TAKXKe
(GOpMHUPYIOTCS COOTBETCTBYIOIIME peakuuu. OT 3THUX LEHTPOB HEPBHBIE
UMITYJIbCHl HAIMpaBISAIOTCS K pabOyuM OpraHaM, H3MEHsS OIpeAesICHHbIM
00pa3oM uX JeATeIbHOCTD.

HepBhass cucrema cnocoOHa OBICTPO BOCHPUHUMATh HU3MEHEHUS,
MIPOUCXOAIIME BO BHEIIHEH U BHYTPEHHEN Cpejlie OpraHu3Ma, U ObICTpO Ha HUX
pearupoBaTh. BcrmoMHUM, 4TO peakuuio OpraHu3Ma Ha pa3Apa)KuTENd BHEIIHEN
U BHYTpPEHHEH Cpejbl, OCYIIECTBISIONIYIOCS MPU YYaCTUM HEPBHON CHUCTEMBI,
Ha3bIBAIOT peghrexkcom (0T nar. peghrekcyc — TIOBEPHYTHIM  Hazaf,
oTpakeHHbI). ClieoBaTENbHO, HEPBHOM CHUCTEME CBOWCTBEH pe(IIeKTOPHBIM
OPUHLIMIT  JEATEIbHOCTU. B  OCHOBE CJOXKHOM aHaTUTHUKO-CHUHTETUYECKON
JeSTENbHOCTH HEPBHBIX LIEHTPOB JIEKAT MPOLECChl BOSHUKHOBEHHS HEPBHOTO
BO30YXKJIEHUS U €ro TOpMokeHHs. VIMEHHO Ha 3THX MpoIeccax OCHOBBIBACTCS
BbICIIasi HEpPBHAsl JIESITEIbHOCTh YEJNOBEKA M  HEKOTOPBIX >KHUBOTHBIX,
oOecrieunBarollas COBEPUICHHOE MPUCIIOCOOJIEHHE K HM3MEHEHUSIM B OKpY»Ka-
IOIIEN CpEE.

Benymas ponbs B 2ymopanvhoii  pezynayuu  KUBHEHHBIX (YHKIIMH
OpraHu3Ma NPUHAJICKUT CHCTeMe Kejle3 BHYyTPeHHell ceKpelun.DTH >Kee3bl
pPa3BUTHI y OOJILIIMHCTBA TPYII )KUBOTHBIX. OHU HE CBS3aHBI MPOCTPAHCTBEHHO,
ux paboTa COTJIAaCOBBIBAETCS WM OJlarojaps HEPBHOM pETYIALMH, WU Ke
TOPMOHBI, BbIpa0aThIBa€Mble OJHHUMH W3 HHX, BIMSIOT Ha pabory npyrux. B
CBOIO OY€pelb, TOPMOHBI, BBIJCISEMBIEC JKEJI€3aMU BHYTPEHHEH CEKpELUH,
BJIUSIIOT Ha AEATEIbHOCTh HEPBHOW CHUCTEMBI.

Ocoboe MecTo B peryisiiuu QyHKIMI opraHu3Ma KUBOTHBIX MPUHAIJICKUAT
HelpOropMoOHAM—OHNOJIOTHYECKN AKTHUBHBIM BEIECTBAM, BBhIPaOATHIBAEMBIM
OCOOBIMHM KJIETKAMH HEPBHOM TKaHM. Takue KIETKHM BBISABICHBI Yy BCEX
KUBOTHBIX, UMEIOLIMX HEPBHYIO cucTemMy. HeliporopMoOHbI OCTYNaOT B KPOBb,
MEXKIJIETOYHYIO WJIM CIMHHOMO3TOBYIO KHUJIKOCTh U TPAHCIOPTUPYIOTCS UMH K
TEM opraHam, paboTy KOTOPBIX OHU PETYIUPYIOT.

VY N03BOHOYHBIX XKMBOTHBIX U YEJIOBEKA CYIECTBYET TECHAs CBSI3b MEXIY
runorajaMmycoM (OTAEN MPOMEXKYTOYHOTrO Mo3ra) W runoduszom (Kenesa
BHYTPEHHEHW CEKpELMH, CBS3aHHAs C MPOMEXYTOUHBIM MO3rom). Bmecte oHm
COCTaBIIIOT IMIIOTAJAMO-TUNO(GHU3APHYI0O CHCTeMYy.JTa CBS3b 3aKJIIOYAETCS B
TOM, 4YTO CHHTE3UPOBAaHHbIC KJIETKaMU TUIIOTAJIaMyca HEWpPOTrOPMOHBI
MOCTYMAOT IO KPOBEHOCHBIM COCYyJaM B IMEpelHIo 1o rumnoduza. Tam
HEHPOTOPMOHBI CTUMYJIUPYIOT WM TOPMO3ST BBIPAOOTKY ONpeAeeHHBIX
TOPMOHOB, BJIMSIOIIMX Ha JIEATEIBHOCTh JPYIMX jKeJie3 BHYTPEHHEHW CEKpeluu.
OcHOBHOE OMOJTOTHYECKOE 3HAYCHHE THUIOTATaMO- TUMO(PU3aPHON CHCTEMBl —
OCYILIECTBJIICHHE COBEPIICHHON pEryJsiliy BEreTaTUBHBIX (PYHKUUU OpraHu3ma
U MPOLIECCOB pa3MHOXeHUs. bnarogaps
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ATOM cucteMe paboTa Kejie3 BHYTPEHHEH CEKpelUu MOXKET OBICTPO
W3MEHATBCS TOJ] BIMSHUEM Pa3JAPAXKUTENECH BHEIIHEW Cpeabl, KOTOpPHIE
BOCIIPMHUMAIOTCSI OpraHaMU YyBCTB U 00pa0aThIBAIOTCSl B HEPBHBIX I[EHTPAX.

['ymopanibHasg peryndius MOXKET OCYLIECTBISATHCA M C MOMOIIBIO APYTHUX
OMOJIOTMYECKU aKTUBHBIX BellecTB. Hampumep, H3MeHEHUE KOHIEHTpALUU
VIJIEKUCIIOTO Tra3a B KPOBHM BIIMSET Ha JACATEIIBHOCTh ABIXaTEIBHOTIO LEHTPA
TFOJIOBHOTO MO3Ta HA3¢MHBIX IMO3BOHOYHBIX JXKHBOTHBIX, @ HOHOB KaJbIlUS H
KaJiisi- Ha paboTy cepalia.

PerynanuoHHble  CHCTEMBI HENPEPBIBHO  KOHTPOJUPYIOT  COCTOSIHHE
OpraHu3ma, aBTOMAaTMYECKW TMOJJCpPKMBasg €ro mapamerpbl Ha MOYTH
MOCTOSIHHOM ~ YpPOBHE, JaXe B YCJIOBHUSX HEOJArOmpUSTHBIX BHEIIHUX
Bo3neicTBui. Ecim mox Bo3nelicTBueM Kakoro-inbdo Gakropa COCTOSHUE KIETKU
WM OpraHa HU3MEHSETCS, TO 3TO YJAUBUTEIBHOE CBOWCTBO IIOMOTAaeT WM
BEPHYTHCSI BHOBb B HOPMAJIbHOE COCTOSIHME. B KauecTBe npumMmepa MeXaHU3Ma
paboThl TaKUX PETYISATOPHBIX CHUCTEM - peakius OpraHu3Ma 4YeJOBeKa Ha
dbu3uYecKre Harpy3KHu.

BreinensitoT 1Ba OCHOBHBIX CTHOCO0a PEryisiuu: HEPBHYIO (C MOMOIIBIO
HEPBHBIX HUMITYJIbLCOB, MEpeIaBaeMbIX 110 MeMOpaHaX HEPBHBIX KJIETOK) H
TYMOPAJIBHYIO (C MOMOIIBI0 XUMUYECKUX BEUIECTB, IEPEHOCUMBIX Pa3IMYHBIMU
KUJKOCTSIMHU OpraHu3Ma).

I'ymopanvnas peeynayus - KoopAuHANUs (U3HOIOTHYECKUX (YHKIUN
OpraHu3ma C IOMOIIbI0 XHMHUYECKUX BEIIECTB, MEPEHOCUMBIX pPa3TUYHBIMU
KUJIKOCTAMH oOpraHu3Ma (KpoBb, JduMda, TKaHeBas KHUIKOCTb), TOPMOHOB.
OcymiecTBisieTcs: SHAOKPUHHON CUCTEMOM.

Hepsnas pecynayus npoueccoB B OpraHU3ME YEJIOBEKa OCYILECTBIACTCS C
ITOMOIIBIO COMAaTUYE€CKOW M aBTOHOMHOW HEPBHBIX CUCTEM.

ComaTtnueckas HEpBHasi CHCTEMa COCTOMT M3 OTJEJIOB LEHTPAIBHOW H
nepudepuueckol HEPBHOW CHCTEMBI, KOTOpPbIE HWHHEPBUPYIOT CKEJICTHBIC
MBIIIIBI W opraHbl 4yBcTB. OHa oOecrneyrBaeT BOCIPHUATHE OPTraHU3MOM
uHQOpMalMK W3 BHEIIHEW Cpenpl, a Takke JercTBus (B ¢GopMe pazIuyHBIX
JBIDKCHHUM CKEJICTHBIX MBIIIII) B OTBET HA BO3/ICHCTBUE BHEITHUX (hPaKTOPOB.

JIBuKeHUs, KOTOphIE 00ECTICUNBAIOTCS COMAaTUYECKON HEPBHOM CHUCTEMOI,
OCYIIECTBIAKOTCA C MOMOIIBIO  COIJIACOBAHHBIX  JIEMCTBUUA  OTIEJIBHBIX
JIBUTATEBHBIX E€IWHUI] (TPYI MBIIMICYHBIX BOJIOKOH, KaXjas M3 KOTOPBIX
WHHEPBUPYETCS] OTHUM MOTOHEHPOHOM).

ABTOHOMHas (BereTaTUBHAasl) HEPBHAsI CUCTEMa — YacTh HEPBHOMN CHUCTEMBI,
KOTOpasi PEryJupyeT AEATEIbHOCTh BHYTPEHHUX OPraHOB, XKeEJe3, COCYHOB,
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INIaJKUX W HEKOTOPBIX MBI, a TAaKXe YIpaBiseT Mpoleccamu oOMeHa
BEILIECTB.

OHa coCTOUT M3 ABYX YacTed, UMEIOIIMX MPOTUBOIIOIOKHOE IEUCTBUE HA
OpraHbl U TKAHU OPTraHu3Ma, - CUMIATUYHOrO U MapacUMIIATUYECKOTO OT/AEJIOB.
BpicluMM 1€HTPOM KOHTPOJISI BErE€TAaTUBHOW HEPBHOM CHUCTEMbI SIBJIAETCS
TUIIOTaJaMyC, KOTOPBIM KOHTPOJMPYET TAKXKE MAESATECIbHOCTh JHIAOKPUHHOMN
CUCTEMBI.

ABTOHOMHAsi HEpBHasl cucTeMa OOeCTHeuYMBAET WHHEPBAIUIO BHYTPEHHUX
OpraHOB, COCYAMCTON CHUCTEMBI, Kelle3, INIaJKuX MbIm. OHa OCyHIECTBISET
TaKke TpopUUYeCKoe BIUSHUE HA CKeJIeTHbIE MbIIIbl. He BbI3bIBas COKpalieHus
ATUX MBIIII, OHA yJIYYIIIaeT UX MUTAHUE U TEM CaMbIM CTUMYJIHUPYET UX pabdoTy,
PETYIUPYET NESATENBHOCTh BHYTPEHHUX OPraHOB M COCYJOB, CEKPELHIO JKEIIE3,
pabotry cepaua. Ilpomeccel oOMeHa BEHIECTB TaKXKe  PEryIUpYIOTCS
BEreTaTUBHOW HEPBHOU CUCTEMOM.

Kpome HepBHOW peryinsiud, B OpPraHu3Me€ >KUBOTHBIX CYIIECTBYET H
TOPMOHAJIbHASI PETYISIUUS JEATEIIbHOCTH.

['opMOHBI - 3TO OHOJOTMYECKH AaKTHUBHBIE BEIIECTBA, KOTOPHIE HWMEIOT
OCJIKOBYIO TIPUPOJYy U BBIpA0ATHIBAIOTCA IKEJIe3aMU BHYTPEHHEH CEeKpeluu
(cokpamenno - JKBC). Coe Ha3BaHWEe 9TH >KeJie3bl MOJYYWSIM 32 TO, YTO OHHU
BBIJICTIAIIOT MPOJYKTHI CEKPELUH HEMOCPEACTBEHHO B KpPOBb, a HE B MPOTOKH,
KOTOpbIE BEAYT HA TOBEPXHOCTH TEJIA WIH K OJJHOMY U3 BHYTPEHHUX OPraHOB (KakK y
OpraHoB BHeIIHeW cekpenuu). DyHKIMS TOPMOHOB, KOTOPBIE BBIPAOATHIBAIOTCS
TakuM  0o0pa3oM, 3aKJIOYaeTcs B IIeJICHANPaBICHHOM  BO3JIEWCTBHM  Ha
ONpENICJICHHbIE OpTraHbl M TKaHW, HEPEJKO BEChbMa JAJIEKO OTCTOAIIUE OT CaMOu
xene3bl. [Ipn 3TOM BO BceX cilydasix TOPMOHBI MPUCYTCTBYIOT B KPOBU B OYEHBb
HE3HAYUTEIHHOM KOJIMYECTBE W OOHAPYXKUTh HMX MOXHO TOJBKO C TOMOIIBIO
CIIEUAIbHbIX METO/IUK.

Bce ropMoOHBI ONHUCHIBAIOTCA MO CIEAYIOMIEH CXEME: BO-TIEPBBIX, KAKOU
SHIOKPUHHON JKENIEe30i OHM CEKPETHPYIOTCS, BO-BTOPBIX, WJIM MPENSTCTBYET
HOPMAaJbHOMY Ppa3BUTUIO WJIM HOPMAIbHOM (YHKIMH KaKUX-THOO OpraHoB
yaaneHus Takou kene3bl (AQPEeKT MokKeT OBITh W CTUMYIHPYIONIUM U
TOPMO3SIIMM) U, B-TPETbHUX, BOCCTAHABIMBAECT HOPMAJbHBIE pa3Mepbl U
(GYHKIIMOHAIBPHBIE CBOMCTBA WM3MEHEHHBIX OpraHOB BBEACHHUE TOpMOHa (TIpH
OTCYTCTBUU JAHHOMU SHIOKPUHHOM KEJE3bl).

Eme ogHOM 04eHb BAXKHOU KEJIEe301 BHYTPEHHEH CEKPEIUH SIBISETCS TUIIOhU3,
KOTOpPBI pacIiojaraercsi B ILEHTPE TOJOBHOIO MO3ra M TECHO CBA3aH C
TUIOTAIAMYCOM, TIPU KOTOPOM Mbl YK€ YINOMHMHAJIHM. JTa *kejie3a BblpadaThIBaET
HECKOJIbKO TOPMOHOB, KOTOpbIE BIMSIOT Ha pabOTy APYruX XKejine3 BHYTpEHHEH
ceKkpelunu (HaAMOYEUHHKOB, IIUTOBUAHOW Keje3bl), HA POCT OpraHu3Ma (TrOpMOH
pocTa), a TaKkke Ha padoTy MOJIOBBIX JKEJIe3.

99



[looBble »kene3bl camMO MO cede TakKe SIBISIOTCA Kejle3aMu BHYTpPEHHEU
CeKpelMH. SIMYHMKM CaMOK MIICKONMTAIOUINX IEPUOAUYECKH IPOU3BOIAT
ACTPOr€HA U MPOTECTEPOHA. DT TOPMOHBI JIEHCTBYIOT COBMECTHO, TOTOBSI MAaTKy K
IIPUHATHAIO OIUIOAOTBOPEHHOW SIWIEKIETKM W TONJIEPKHUBASL €€ B COCTOSHUM,
MPUTOAHOM JIJIsl XpaHEHUS M MUTaHUs SMOproHa. CEMEHHUKU CaMIIOB MPOU3BOJISAT
TECTOCTEPOH. Bce 3Tu ropMOHBI BIUSAKOT U HA Pa3BUTHE BTOPUYHBIX MOJIOBBIX
IIPU3HAKOB, TaKUX KaK pacCIpeieieHue BOJIOCSHOTO TIOKPOBAa M KMPOBBIX
OTJIO’)KEHMM, COCTOSIHUE HAPYKHBIX IOJOBBIX OPraHoB, CIIOCOOHOCTh BOCHPHUSATHS
raMer JIpyroro noJsa u T.I.. BaKHON dHIOKPUHHOW KENE301 SBIAETCS U IJIALEHTHI.
VY HEKOTOPHIX MJIEKOMUTAIOLIMX OHA BbIPAOATHIBAET TOPMOHBI, KOTOPBIE BIUSIOT HA
paboTy MOJIOBBIX JKEJIE3.

B3anmuas koopauHauus AEATEIbHOCTH OTAEIBHBIX OpPraHOB ASHIOKPUHHOU
CUCTEMOM, KOTOpasi HaXOJIUTCS MOJ KOHTPOJEM HEPBHOW CHUCTEMBI, CIIOCOOCTBYET
BO3HMKHOBEHUIO CJIIOKHOTO HEHMPOryMOpaJibHOro anmnapata. OH KOOPAUHUPYET BCE
IOpOLECChl B OpPraHu3Me, B TOM 4YHUCJIE€ OCOOEHHOCTH TOBEACHHUS W pEakluu Ha
(dakTopbl BHEIIHEW cpeAbl. Y TMO3BOHOYHBIX JKUBOTHBIX Oyiaromaps 3STOMY
YCTaHaBIMBAIOTCA 0OJiee CIOKHBIE B3aUMOCBSI3U CO Cpeloil oOuTaHus U
noBeimiaercsi ['OMEOCTA3 - BHyTpeHHsII YCTOWYMBOCTH OpraHuW3Ma IpU
U3MEHSIOIINXCS  BHEIIHUX  JEHUCTBHUSX. DBOJBIIYI0O pOJdb UIPAaeT HEPBHO-
TYMOpPaJbHBIM anmnapar v B PeryJsiliii BHYTPUBUIOBBIX U MEKBUAOBBIX OTHOIIEHUN
B IPUPOIHBIX COOOIIECTBAX.

7. Tema: OyHKINY UMMYHHOU cucTeMbl. Buibl nMMyHUTETA. AanTanus
KUBOTHOT'O K PA3JIMYHBIM YCIOBUSIM.

NmmymHHasi cucteMMa -- CHCTeMa OpraHoB, CYHIECTBYIOIIAs Y
MMO3BOHOYHBIX JKUBOTHBIX U OOBEIUHSIONIAs OPTraHbl U TKAHW, KOTOPBIE 3alTUIIAI0OT
OpraHu3M OT 3a00JIeBaHUM, UACHTUDUIIUPYS U YHUUTOXKAS OIMYXOJIEBbIE KJICTKU H
MATOTEHBI.

HmmynuTer (1aT. immunitas -- ocBoOoOKAcHIE, H30aBJICHHE OT Yero-auodo) --
HEYYBCTBUTEIBHOCTh, CONMPOTUBISEMOCTh OpraHW3Ma K WHQEKIHSIM U HHBA3HUIM
qy)KEPOJTHBIX OPTaHU3MOB (B TOM 4YHCIIE -- 00JIE3HETBOPHBIX MUKPOOPTaHU3MOB), a
TaK)KE€ BO3JECHCTBUIO UYXEPOJHBIX BEIIECTB, OOJAJAIONIUX AHTUTCHHBIMU
cBoiicTBaMu. VIMMyHHBIE peaKkIMM BO3HHKAIOT M HAa COOCTBEHHBIC KIICTKH
OpraHu3Ma, U3MEHEHHbIC B AHTUTEHHOM OTHOIICHHH.

Cmpoenue u cocmagé ummynnou cucmemsl. VIMMyHHasi cuctema 4egoBEKa
BKJIFOYAET I[EHTPAIbHBIC OPTaHbl - KOCTHBIA MO3T M BHJIOUYKOBYIO JKeJe3y (TUMYC) -
U niepudepruuecKre - Cele3eHKy, TUMPaTHIECKUe Y3Ibl, TUM(DOUTHYIO TKaHb. JTH
OpraHbl BBIPA0ATHIBAIOT HECKOJIBKO THUIIOB KJIETOK, KOTOpPHIE W OCYIIECTBISIOT
HAJ30p 32 TIOCTOSTHCTBOM KJIETOYHOTO M aHTUTEHHOT'O COCTaBa BHYTPEHHEH CPEIIbI.

OcCHOBHbIE KJIETKH UMMYHHOU CUCTEMBI - hazoyumol v aumdouumst (B- u T-
mumboruthl). OHM TUPKYIHPYIOT TI0O KPOBEHOCHOW M JTUM(DATUYECKON CHUCTEME,
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HEKOTOphIE W3 HHX MOTYT TPOHHMKATh B TKaHW. Bce KIETKM WMMYHHOUH
CUCTEMBl HMMEIOT  OIpeAeNieHHble (QPYHKOIMU U  pabdoOTalOT B  CIIOXKHOM
B3aMMOJCHCTBHM,  KOTOpO€  OOECHeurMBaeTcs  BBIPAOOTKOW  CIEHUATBHBIX
OMOIOrMYECKN aKTHBHBIX BEIIECTB - UUMOKUHOE. Bbl, HaBepHOE, CIbIIAIN
TaKU€ Ha3BaHMs, KaK uHmepgeponsvl, uHmepaeiuKunbl 1 TOMYy MoJOOHBIE.

JlumpouuTel  BbIpaOaThIBAIOT  crenupuveckue Oenku (ammumena) -
UMMYHO2/100V/IUHbL, B3aUMOJICUCTBYIOIME C ONPEJCICHHBIMA AHTUT€HAMU M
CBSI3BIBAIONINE MX. AHTHUTENAa HEHTPATU3YIOT aKTUBHOCTH SJI0B, MEKPOOOB, JETIAOT
ux 0oJee TOCTYMHBIMU AJis (DaroluTOB.

[To oTHOMIEHHIO K KJIETKAM MMMYHHOW CHUCTEMBI BCE€ OpPTaHbI JIENATCS Ha 2
TPYIIIBL:

— A. TlenTpanpHble (MEPBUYHBIC) — TUMYC, KPacHBIM KOCTHBIM MO3T U
¢abpurnmeBa cymka y ntwim. [lepBuUdYHBIE, Tak Kak 3[€Ch MPOUCXOAMUT MEPBBIN
aHTUTEH HEe3aBUCUMBINA dTan auddepenunnpoBku tuMdormtoB (Ha sTom stame
KJIETKH TMPUOOPETAIOT CIEIHUANbHbIE PEHENTOPhl — MapKepbhl M CTAHOBSITCS
MMMYHOKOMIIETEHTHBIMH (CIIOCOOHBIMH pa3iNdaTh pa3HbIE KIACCHI UyKEPOITHBIX
CTPYKTYp). DTa CHOCOOHOCTH 3ajJ0XK€Ha B TE€HOME, He TpeOyeT NpHUCYTCTBUSA
anTureHa. TeopeTwuecku (HOPMHUPYETCS CIMOCOOHOCTh KIETOK pearupoBaTh B
OyayIieM Ha 9yXepOJHbIE CTPYKTYphl. OUH TUMQOIHT — OJJUH AaHTUTEH).

— b. Tlepudepuueckue: numdoysnbl, ceneseHka, auddy3Has TKaHb
CIIM3UCTBIX 000JI0YEK. 3/1€Ch MPOUCXOAUT BTOPUYHBIN ATAall — aHTUTEH 3aBUCUMAas
muddepennmporka  auM@poruToB  (oOpasyrorcs dddekTopHble  TUMEOOIHUTHI,
CIIOCOOHBIE HE TOJBKO pa3linyaTh, HO U YHUUYTOXKATh UyKEPOJHbIe CTPYKTYypHI (T-
KAJUIephl, muasmouuthl, T- u B-kinerku mnamsaru). OOpa3oBaHHe 3THUX KIETOK
3aBUCHUT OT OTPEOHOCTEN Opranusma).

Koy OTHOCAT U K IEHTPAJIBbHBIM U K IEpUPEPHUUESCKIM OpPTaHaM.

Bce opranpi, yuacTByromue B UMMYHHUTETE, (DYHKIMOHUPYIOT KaK €IUHOE
nenoe Onaromapss HEMpPOTYMOpaldbHBIM MEXaHHW3MaM pEeryisiliid, a Takke
MOCTOSIHHO COBEPIIAIOIIUMCS MPOLIECCaM MUTPALUUA U PEUUPKYISIUU KIETOK 10
KPOBEHOCHBIM U JTUM(PATUIECKUM COCYIaM.

NMmyHHas cuctema ‘“3allOMHHAET’ T€ UYKEPOJHbIE BEIIECTBA, C KOTOPHIMHU
OHa XOThb pa3 BcTpedajach M Ha KOTOpble pearupoBana. OT 3TOro 3aBUCUT
dbopMupoBaHNE HEBOCHPHUUMYHMBOCTH K “9yXKUM~ areHTaMm, TEpPIUMOCTH K
COOCTBEHHBIM  OHOJIOTMYECKM  aKTHUBHBIM  BEIIECTBAM U ITOBBIIICHHOM
YyBCTBUTEJIBHOCTH K ajuiepreHam. HopmanbHO (yHKIIMOHMpYIOIIas WMMYyHHas
CUCTeMa HE pearupyeT Ha BHYTpeHHHE (HaKTOPBI U, B TO K€ BpPEeMs, OTTOPraceT
qy)KepoJaHble BO3AeHcTBUA Ha opranusMm. OnHa ¢opMHpyeT HWMMYHHTET -
MPOTUBOMH(DEKITNOHHBIMH, TPaHCIUIAHTAllMOHHBIMN, MIPOTUBOOITYXOJIEBBIH.
MMMyHHTET 3alMIAaeT OPraHu3M OT MH(PEKIIMOHHBIX 00JIe3HeH, 0CBOOOXKIAET ero
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OT TOrMOIIMX, TEpPEepPOJUBIIMXCS U CTABIIMX YYXEPOAHBIMH KJIETOK.
NMMyHHBIE peakIu SBISIOTCS NPUUMHON OTTOP>KEHMS NEPECAKEHHBIX OPraHOB U
TkaHeW. [Ipu BpOXAEHHBIX WIM NPUOOPETEHHBIX A€PEKTaX UMMYHHOW CHUCTEMBI
BO3HHUKAIOT  3a00JeBaHUsl - HUMMYHOJAEC(PUIMTHBIE, AyTOMMMYHHBIE WU
aJUJIeprUYecKUe, BBI3BAHHBIE IMOBBIIIEHHOW  YYBCTBUTEIBHOCTBIO  OpraHHM3Ma
K @/1/1eP2eHam.

Buowvt ummynumema. Pa3nn4aroT €CTECTBEHHBI U UICKYCCTBEHHBI UMMYHUTET

B 3aBucuMOCTH OT MPOUCXOXKACHUS  pa3IMyalOT  HaclIeICTBEHHBIM
(BpOXIEHHBIA, BUAOBOM, €CTECTBEHHbIH) U MPUOOPETEHHBI MMMYHHUTETHI, a IO
HANpPaBJICHHOCTU JEUCTBUS (MEXaHU3MY) — aHTUOAKTEPUATIbHBIN, aHTUTOKCUYECKUN
U aHTUBUPYCHBIN.

Hacneocmeennvim ummynumemom HazpiBalOT Takyl0 HEBOCIIPUUMYHUBOCTD,
KOTOpasi TeHETHMYECKH NpPUCYIIAa >KUBOTHBIM JaHHOTO BHJAA U MeEpeaaeTcs 10
HacinenctBy. I[lpumepoM Takoro HMMMYHUTETa SBISETCS HEBOCIPUUMYUBOCTH
OJIHOTO BHJIa >KMBOTHBIX K MATOT€HHBIM MMKpPOOaM, BBI3BIBAIOLIMM 3a00JI€BaHUE
y Ipyroro Buaa (iomaaud He OONEeIT SUypoM, KpPYIHBIM poOratblii CKOT —
carom).

HacnenctBeHHbIE MMMYHUTET, XOTS M SIBJISIETCS HambOoJee COBEPIICHHON H
npo4yHoOU (GOpMON HEBOCTIPUMMYHUBOCTH, OJHAKO U OH He abconoreH. Bo3nelicTBue
BHEITHUX  (aKTOpoB  Ha  OpraHu3M  S>KHMBOTHOTO (mepeoxinaxaeHue,
neperpeBaHue, TroJIofaHue, TOKCHUKO3 H© JIp.) MOXKET HapylmuTb MW 3TOT
UMMYHHUTET (HampuMmep, roilyOb CTAHOBUTCS BOCIPUUMYHUBBIM K BO30YIUTEIIO
CUOMPCKOW $53BBI, €CIIM €My BBECTH OOJblIyl0 103y ankorois). CuuTanock,
9TO0 K canpodUTHBIM MHKpoOaM Yy BCE€X BHJIOB HUBOTHBIX HMeeTcs abco-
JIOTHBIM HAclIeCTBEHHbIH UMMyHUTET. HO 3TO oOKa3zamoch He coBceM Iipa-
BWIbHBIM. [lpu BBemeHun B opraHu3M canmpo@UTOB B OONBIIMX J103aX MOXKHO
BbI3BAaTh MATOJOTUYECKHUE Tpolecchl. Tak, y CBUHEH W MNTUIl TPU HHBEKIUU
KHACTIOTOYCTOWYUBBIX canpodUTOB pa3BUBaeTcs 3a00JieBaHUE, HAMIOMHHAIONIEE
TyOepkyne3, ¢ oOpa3oBaHHEeM TyOepKyJIOMOAOOHBIX OYrOpKOB C Ka3eO3HBIM
pacmnaziom.

Mexaau3Mbl U (HaKTOphl HACIEJCTBEHHOTO HMMMYHHTETa W3Y4YEHBI eIIle
HepocTaToyHo. OHAKO W3BECTHO, YTO OHU HecleUu(UYecKue M MPOSBISIOTCS
OIHOTUIHO Ha 000 BHUA MHKpoOa, ToOMmaBmero B opranm3M. JlokazaHo
HECOMHEHHOE€  3HAUYE€HHWE  TEHOTHUIIA W €CTECTBEHHOW  PE3UCTEHTHOCTH
opranu3ma. Hampumep, yCTaHOBIEHO, YTO TE€HETHYECKU YWCTasl JIMHUS MbIIIEH
(PPm) obnmamaer 100 %-HO# pe3UCTEHTHOCTHIO K BUPYCY JKENTOW JHMXOPAIKH, a
apyrasi auHus — ¢ Apyrum reHotunom — B 100 % cioydaeB BOCIpUUMYUBA K
ToM} ke Bo30Oynurenmo. I[lpuobpemennvim ummynumemom Ha3pIBalOT Takyro
HEBOCIIPUUMYHMBOCTh, KOTOpas (opmupyercs B MpOLEcCe HWHAMBUAYAIbHOTO
pa3BUTHs OpraHu3Ma B TedeHHe ero Ku3HH. CylecTBEHHOW OCOOCHHOCTHIO
MPUOOPETEHHOT0 WMMY-HHUTETA SIBISCTCA CINEeNU(DPUIHOCTh JEHCTBUS 3allUTHBIX
dakTOopoB (HampuMep, CHIBOPOTKA CBHHBM TMOCle TMepefoyieBaHUsS  pOXKei
3a/IepKUBAET POCT TOJIBKO
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poxucroro  MukpoOa). IIpmoOpeTeHHbII  UMMYHUTET MOXET  OBbITh

pe3yabTaToM IIEPEHECEHHOT O 3a00JIeBaHMS, 17} Toraa OH
HasbIBaeTcs Ecmecmeenno
npuodbpemennvim, nu Ilocmunghexyuonnvim. Ecom B
OpraHW3M CUCTEMAaTUYEeCKHM  MOoMajaeT Bo30yauTelb B J103€,
MEHBIIIE TOM, KOTOpasi MOKET BbI3BaTh KIMHUYECKOE
nepeboieBaHuEe, TO MPOUCXOJUT HE3aMETHas UMMYHU3AIUs — TO0 THUILY

UMMyHU3Upytouieil cyouHdeknuu. Hamnpumep, KpynmHbIA porarbliii CKOT
CTapiie 4YeThIpeX JIET OOBIYHO MO 3TOM MpHUYMHE HE 3a00JeBaeT
sM(pU3eMaTO3HBIM KapOYHKYJIOM B HEOJaromnony4yHo mectHocTd. Ecam xe
UMMYHUTET BO3HUKAET IIOCJE BBEJCHHMS B OPraHMW3M KUBbIX WU YOMUTBHIX
MUKpPOOOB  (BakIIMH), €ro Ha3bIBAIOT M cKyccmeenHo
npuoopemennviym, WUmn Ilocmeaxyunanvruoim. llocTHH)EKIMOHHBIA HUMMYHUTET
COXpAHSIETCSl JJUTENbHOE BpeMsi (MHOrAA MOKU3HEHHO), TOTJa Kak

OCTBAKIIMHAJIbHBI, — MEHEE  COBEpPIICHEH ©  COXpaHsIeTCs
CPaBHHUTEIIBHO KOPOTKOE BpeMs (Hampumep, MpU YyMe CBHUHEH — TOJ, POXKe
— 6 mec).

Pa3nuuaroT akTUBHO W MMACCUBHO MPUOOPETEHHBIM HMMYHUTET. AKTHBHO
NpUOOpPETEeHHBIM HMMMYHHTETOM  HA3bIBAIOT  HEBOCIPUHUMYHMBOCTH,  KOTOpas
BO3HUKAET IIOCJIE€ TMEPEHECEHHOro 3a00JeBaHUsl WM IIOCJIE€ HCKYCCTBEHHOTO
BBEJICHWS B OpPraHU3M BELIECTB AaHTUTCHHOW mpupoabl (BakuuH). [lpu
GbopMHUpPOBAaHUM TAKOTO HMMMYHHTETa TMPOMCXOJMUT aKTHBHAas TEpecTpoiika
OpraHv3Ma, BbISBIIIEMas HMMYHOJIOTHMYECKUMU  METOAAMU  HCCIEIOBaHUS
(ceposioruueckumM, ajuiepruyeckuM U OuompoOoit). IlaccUBHBIM UMMYHUTETOM
Ha3bIBAIOT HEBOCIPUHMMYHMBOCTH, BO3HUKAIOLIYI0O B pE3yJIbTaTe€ BBEICHHUS B
BOCIIPUUMYUBBIA OPraHU3M TOTOBBIX 3aIUTHBIX (PAKTOPOB (AHTUTEN), B3STHIX OT
OPYroro HMMMYHHOTIO JKMBOTHOTO (ITIaCCMBHAasT WUMMyHH3auusi). Takoil ke
UMMYHHUTET MOXET OBIThb U €CTECTBEHHO MPUOOPETEHHBIM, KOT/Ia HOBOPOKIACHHBIN
MOJIOJTHSAK TMOJIy4aeT aHTUTENIA ¢ MOJIO3UBOM M MOJIOKOM Matepu (KOJOCTPAJIbHBIM,
WM JIAKTOTCHHBIH, HWMMyHHUTET). IlaccMBHO TPHOOPETCHHBII HMMMYHHUTET B
OTJIMYME€ OT AaKTUBHOIO BO3HUKAET OYEHb OBICTPO, HO  COXpaHsETCS
HEIMPOJOJDKUTEIbHOE BpeMsi — B cpeaHemM 15-20 mueit.

OcHoBHast (yHKIHMST WMMYHHOW CHCTEMBI - KOHTPOJb 3a KaueCTBEHHBIM
MIOCTOSTHCTBOM ~ TE€HETHYECKH  MPOACTEPMUHHUPOBAHHOTO  KJIETOYHOTO U
TYMOpPaJIbHOTO COCTaBa OpraHu3Ma.

NMmmyHHasi cucTemMa odecrnie4ynBaeT:

o -3alUTy OpraHu3Ma OT BHEAPEHUS UY>KEPOAHBIX KIETOK U OT BO3HUKIIUX B
opraHu3mMe MOoAU(UIIMPOBAHHBIX KJIETOK (HAIpUMeEp, 3T0KaY€CTBEHHBIX);

o -YHMUTOXEHHUE CTapblX, MACPEKTHBIX U TMOBPEKICHHBIX COOCTBEHHBIX
KJIIETOK, a TaK)Xe KJIETOYHBIX AJEMEHTOB, HE XapaKTEpPHBIX [Jisi JaHHOW Qa3bl
pa3BUTHUS OpraHU3Ma;
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o -HEUTpAIM3ALMIO C MOCIECAYIOUIEH JJIMMHUHALMEN BCEX TI'C€HETUYECKHU
Yy>KEPOJHBIX JJI  JAHHOTO  OpPraHu3Ma  BBICOKOMOJEKYJISIPHBIX  BEIECTB
OMOJIOTUECKOTO MPOUCXOXKICHUS (OenkoB, MOJIMCaXapuioB,
JIATIONIOINCAXapua0B U T.1.).

B uMMyHHOH cucTeme BBLACNAIOT LEHTpPajJbHble (TUMYC M KOCTHBIM MO3T) U
nepudepuueckue (cenezeHka, aUM@aTHYECKUE Y3JIbl, CKOIUICHHUS JTUMOOUTHON
TKaHW) OpraHbl, B KOTOPBIX OCYIIECTBIsAeTCS AUDPepeHIpoBKa IUM(POIUTOB B
3pesbie (POPMBI U MPOUCXOIUT UMMYHHBIN OTBET.

OYyHKIIMOHUPYIOIIEH OCHOBOM MMMYHHOM CHUCTEMBI SBJISETCS  CJIOKHBIN
KOMILIEKC UMMYHOKOMIETEHTHBIX K1eTOK (T-, B-mumdoruuTel, Mmakpodarn).

Mexanu3mbl 1 (PaKTOpbl UMMYHUTETA

OHu 10BOJIBHO pa3zHOOOpa3Hbl. BOJIBIIMHCTBO U3 HUX Hecheyuguueckue, T.e.
OJIMHAKOBO 3((PEKTUBHBI MO OTHOIICHHIO K JIO0OMY MAaTOr€HHOMY MHUKPOOY.
Cneyuguueckue MexaHu3Mbl U  (aKTOphl, MPOSBIAIOLIMECS B Ipolecce
dopMupoBaHUS UMMYHHUTETA, 3 (PEKTUBHBI TOIBKO K CTPOTO OMPENEIEHHOMY BHIY
WJIM CEPOTUITY MUKPOOA.

dakTophI UMMYHHUTETA 110 BPEMCHHU MOSIBJICHUSA
IENAT Ha IOCTOSIHHBIE W MPOSIBJIAIONIMECS IOCJE IMPOHMKHOBEHUSI HATOISHHOI'O
MHUKpOOa; M0 XapakTepy W Juana3oHy JCUCTBUS - Ha CchenuuyecKkue WU
HecneupyecKue.

K dakropam mocTostHHOTO AEHCTBUS OTHOCSATCS HeCTIEU(PUUIECKUE:

1) 3aI[UTHBIC CBOMCTBA KOXH M CIH3UCTBIX 000JIOUEK; 2) 3allUTHBIC

(GYHKIIMKM HOpMabHOW MHUKpOQIIOphl; 3) BocmalieHne Hu (haromutos, OapbepHbIC
¢ynkiun  numdougHOM  cuctembl; 4) TyMmMopaibHble  (AKTOPBI  (JIM30LIUM,
KOMIUIEMEHT, HOpMajbHble aHTUTENa W JAp.; S5) dusnoigorndeckue (HaxTopsl
(TemmepaTypa W  MeTabOJIM3M OOMEHHBIX TMPOIECCOB); 6) TEHETHYECKas
(denoTunMUecKas peaKTUBHOCTH KJIETOK M TKaHEH.

K  dakropam, mnosBisOmUMCS TOCIAE TNPOHUKHOBEHHS] MATOTEHHOTO
BO30ynutensi, oTHocaTcs: 1) Hecnemuduueckue (Bocmanenue, C-peakTUBHBIN
oenok, uatepdepoH) u 2) cnerupudeckue (Makpodard, KICTKH MJIa3MOIMTaPHOTO
1 TUMGOUTHOTO PSAIOB, HIMMYHTENA).

Ocobennocmu hakmopos u MexaHuzMo8 UMMYHUmMema K 6Upycam.

NMMyHUTET py BUPYCHBIX OOJIE3HSIX MO CBOEH OMOJOTHYECKOM CYITHOCTH HE
OTIUYACTCS OT UMMYHHUTETa TIPpU OAKTEpUAIBbHBIX MHPEKIUSAX, XOTS U UMEET CBOH
0COOEHHOCTH. DTO OOBACHSIETCS TeM, YTO PENPOAVKIIMS BHPYCOB TIPOMCXOJUT Ha
CyOKJIETOYHOM W MOJICKYJSIPHOM YpPOBHE, a MPOILECCHl MEeTaboau3Ma CBSI3aHBI C
MUTAaHUEM TTOPAKAEMBIX KIIETOK.
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I[Ipu  BpoxkaeHHOM  (BHAOBOM)  WMMYHHTETE  HEBOCIPUUMYHUBOCTH
oOycliaBmuBacTCs OTCYTCTBHEM _V KJETOK PelenToOpoOB, HEOOXOIUMBIX IS
aZIcOpOIMK BUpPYCa, BCICACTBHE YETO BUPYC Pa3pyIIacTcs, HE MPOHUKHYB B KIICTKY.

NMMyHUTET K BHpycam OOYCIaBIMBAETCS MHOTUMHU HECTCITUPUICCKUMU H
cnerupuyeckuMu GakTopamMu. B MPOTHBOBUPYCHOM UMMYHHUTETE OTPOMHYIO POJIh
UTPAIOT:

HHTHOUTOPBI (TOIUcCaxapuibl, JUNUAbL, A W B-UHrUOUTOPBI) - OHU
JNEUCTBYIOT KaK AaHTUTENA,

uHTepdepoH (reprmec, ocmna);

AHTHTEJA - JICHCTBYIOT BHE KJICTKH. Daronuro3 poiaud HE urpaer (TOJbKO
KOMIUICKC BUPYCHaHTHUTENO);

TKAHeBOM UMMYHMTET.

Aodanmayus — 3moO COBOKYNHOCMb HACIEOCMBEHHLIX U PA36UBAIOUUXCA 8
meueHue UHOUBUOYAILHOU JHCUZHU HCUBOMHO20 NPOYECccos, 00ecnevusaroujux
NpUCnocobienue K MeHAIWUMCS YCI08UAM Cpeobl U 0axce K YCI08UIM, paHee He
COBMECTMUMBIM C HCUZHBIO.

bnaromaps amanTtanuy K MEHSIOMUMCS YCJIOBHSAM OOWTaHUS JKUBOTHBIC
NOJIJICP)KUBAIOT HEOOXOAMMOE JIISl JKU3HHM, pa3BUTUSA M MPOAODKCHHS poja
OTHOCHUTEJIbHOE IMHAMUYECKOE IMOCTOSTHCTBO BHYTPEHHEH cpeibl (roMeocTas).

Paznuyator aJlanTaIuio OMOJIOTUYECKYIO, (hU3UO0JIOTHIECKYIO u
COLIMANIbHYIO0. Buonoeuueckas aoanmayus ONpeeNsieTcs KakK
Mopdoduznonornueckoe NprucrnocoOIeHUE MOMYISALIUNA )KUBOTHBIX U PACTUTEIBHBIX
OpraHM3MOB K KOHKPETHBIM YCIIOBUSM CYIIECTBOBAaHUS BO BHEIIHEH cpele.
Coyuanvuas ajganTtanusi NMpPEJCTaBIseT co00i mpucrnocoOiieHne MHIUBHIyyMa K
COLIMAJILHOM cpeie.

Quzuonocuyeckas aoanmayusi MTOHUMAETCS Kak COBOKYITHOCTb
(U3MOTOTHYECKUX PEeaKIUi, JIeKAIMX B OCHOBE MPHUCIOCOOICHHS OpraHu3Ma K
M3MEHEHHIO OKPYKAIOIINX YCIOBUM. DTO MPOIECC HaMpaBlieH Ha (OPMUPOBAHUE U
COXpaHEHHE ONTUMAJIBHOTO OanaHca MEXAYy KXHUBOTHBIM M OKpPYXAloleH ero
BHEIIHEHN CPEIOM.

ApanTarust K OTHOMY HeOIaronpusTHOMY (akTopy OOBIYHO JIeNIaeT OPraHu3M
Oonee ycroiumBeIM W K ApyruMm Qakropam. CrenoBaTenbHO, HECYIIUE Yrpo3y
OpraHu3My BO3JICHCTBHUS BBI3BIBAIOT KakK crelupUIecKre, Tak U Hecnenuduueckue
aganTuBHBIe peaknuu. Cneyuguueckue peakyuu Onpeoessstomcs npupooou
Hebazonpusamno2o gakxmopa, a Hecneyuguueckue —
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auwes  e2o cunor. OOUME aJanTallMOHHBIE pEaKIMU HAMNpaBlIeHbl Ha
MPUCIIOCOOJICHHE OpraHu3Ma K JIIOOBIM HOBBIM yciI0BUsIM. OHU YHUBEpPCAIIbHBI, a UX
BBIPQXKEHHOCTh HAXOJUTCS B TPSMOM 3aBUCHUMOCTH OT CHIIBI cTpeccopa. Takue
Hecnenuduunbie peakuuu I'. Cenbe Ha3Bal 0OwuM A0anmayuoOHHbIM CUHOPOMOM
(OAC).

OBILNNI ATATITAIIMOHHBIN CUHJIPOM

OTBeTHBIE peakUMU XKUBOTHBIX Ha pasfapaxeHus ['. Cenbe pasgenwn Ha Tpu
CTaJNU:

1. Tpesocu unu mobunuzayuu (mpomomxaeTcsa 10 48 4) - xapakTepuzyeTcs
aKTUBAIIMEH 3aIIMTHBIX MEXaHU3MOB opranusma. [IposiBiseTcs: ycuiaeHueM pacraja
OpraHUYECKUX BEIIECTB B TKAHSX, YBEIMUYCHUEM KOHIICHTPAIIMU B KPOBH TOPMOHOB
MO3TOBOTO (KaT€XOJaMHUHOB) U KOPKOBOTO (OCOOEHHO TIIIOKOKOPTHUKOHUIOB) CIOEB
HAJIMTOYCYHUKOB, MOOUIIU3AIMEH SHEPTETHYECKUX PECYPCOB (B MEPBYIO OUepeb s
MO3ra ¥ MBIII]) U TOBBIIIEHUEM YCTOWYHMBOCTH OpraHu3Ma K JIHOObIM
HEOMaronpusaTHeIM  ¢dakTopaM. OTO COMPOBOXKAACTCS YMEHBIIICHUEM MAacChl
KUBOTHBIX WJIM MPUBECOB, & TAKXKE CHIDKCHHEM KOJMYECTBAa M KaueCTBAa MOJIOKA B
JaKTalMOHHBIN nepuo. Eciu aeiicTBue crpeccopa mpoomKaeTes, a d)KUBOTHOE HE
noru0aer, TO HAYMHACTCS CIICYIOIast CTaIusl.

2. Peaucmenmunocmu unu adanmayuu (MOXET JJIUTHCS JI0 HECKOJbKUX
HEJIeJb) - XapaKTePHU3yeTCsl pOCTOM HecnelM(pUIECKOW YCTOMUUBOCTH OpTaHU3Ma K
paznpaxurensMm. I[lpu >TomM yBenmuuuBaeTcs OO0BEM IMUPKYJIUPYIOMIEH KpPOBH,
BO3pacraer apTepuaIbHOE TaBJICHHE, YCUITMBACTCSI TJIFOKOHEOTeHe3,
AKTUBU3UPYETCS] UMMYHHAs CHUCTEMa, CHI)KACTCSl BSI3KOCTh KPOBH, HOPMAJIU3YETCS
COJIep’)KaHWe B KPOBH JICUKOIIMTOB M KOPTUKOCTEPOUJIOB. B opranmsMe HauyWHAIOT
npeobiagaTh aHaOOJMYECKHE TPOIECChl, UYTO CIOCOOCTBYET BOCCTaHOBJIECHHIO
Macchl Tela U MPOJYKTHBHOCTH >KMBOTHBIX. IIpH TPOTOIKUTEIPHOM WM OYCHBb
CHUJIBHOM JICUCTBHUU CTPECCOPOB, KOT/Ia aJallTHBHBIC BO3MOXKHOCTH Pa3IUUYHBIX
cucTeM opraHusma (0COOEHHO KOpbhI HAJAIOYECYHHUKOB) HCTOIIAIOTCS, HACTYyMaeT
TPEThS CTAIUS.

3. Ucmowenuss - BO MHOTOM CXOJIHA CO CTaJMeHl TPEBOTH, HO BCE PEaKIUU
PE3KO YCHWIIGHBI H TPUBOASAT K Oucmpeccy (CTpagaHuio). ITO OOBIYHO
COTPOBOXK/IACTCA Ppa3BUTHEM OOJIE3HH, a B CIy4ae TPOAOJIKEHUS JIEUCTBUS
CTpeccopa MPUBOAUT K HEOOPATUMBIM U3MEHEHUSIM | )KUBOTHOE TIOTHOAET.

8. Tema: XapakTepUCTUKH MPOLIECCOB PA3MHOKEHUE PA3TUYHBIX BUJIOB
CEIbCKOXO03IMCTBEHHbBIX KUBOTHBIX.

IHosioBasi u pu3noOIOrNYEcKas 3pesIoCTh.

PazmHOXEeHHE — 3TO BaXKHBIM OMOJIOTMYECKUI Iporiecc, 00eCcreurnBaromuit
BOCIIPOM3BOJICTBO M coOXpaHeHHe BHAA. [IOTOMCTBO JKMBOTHBIX POXKIAAETCA C
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HEJIOPa3BUTHIMU  TOJIOBBIMU  opraHamMu. CHocoOHOCTh K Pa3MHOKEHHIO
MOSIBJIIETCS] TOJBKO B OMPEACICHHOM BO3PACTE U ATO MPOUCXOJIUT C HACTYIUICHUEM
MOJIOBOTO CO3peBaHUs KUBOTHBIX. [lonoBasi 3penocTb — 3TO MEPUOJ C KOTOPOTO
OpraHU3M MOXHO YCTICIIIHO OCEMEHSTh U OTUI0IOTBOPSTh.

[TonoBast 3penocTh XapaKTepuU3yeTcsl CIEAYIOIIMMU OCHOBHBIMH MPU3HAKAMU:
1) Mmopdonornyeckre U3MEHEHUSI — MOSBISETCS MOJIOBOM TUMOP(U3M U TOJIOBHIE
OpraHbl JOCTUTAIOT CBOET'0 OKOHYATEJIbHOTO Pa3BUTHS. 2) (GU3HOJOTHYECKas Tpyma
— Ha0JoaeTcss AakKTUBU3AIMS TOJIOBBIX TOPMOHOB, Yy CaMOK TMOSIBIISIFOTCS
IUKINYECKUE W3MEHEHUsT B TIOJIOBBIX MYTAX 3) OTOJIOTHYECKass Tpymmna —
XapaKTEePU3YIOMIAsiCd U3MEHEHUEM IOBEJCHUS KUBOTHBIX U TOSIBJICHHS TOJIOBOTO
MOBEJICHUS, KOTOPBIC XapaKTEPU3YeTCS HaJIWYueM BO30YXKIEHUS, BICYCHUS U
HaJIUYHEM TIOJIOBBIX PE(IICKCOB.

Cpoku TOJIOBOTO CO3PEBaHMsI Pa3IMYHBI W 3aBUCAT OT MOPOJBI, YCJIOBHUH
KOPMJICHUS U COJIEpKaHUS U OT KIMMaTH4YecKuX ¢akTopoB. B cpeaHeM y caMmiioB u
camok nosnoBas 3penocts Hactynaetr: y KPC 7,5 mec; MPC 7 mec.; cBuHbsS 6 mec.;
KoObUIa 16 Mec.; KpoJuK 5 Mec.; cobaku 7 Mec.; KOIIKM 5 Mec.; Hopka 9,5 mec.;
kypunia 4,5-8 mec. B moioBOM co3peBaHMM Yy4YacTBYET ILICHTpajibHas HEpBHAs
cucreMa (rurmorasaMmyc, JTuMOuUYecKkas cUcTeMa, MUHAAICBUIHbIE sapa). Bo Bpems
MOJIOBOTO CO3PEBAaHMUS TOPMOHBI AKTUBU3UPYIOT OO0JACTh THUIIOTajJaMyca, TJe
BO3HHMKACT TIOJIOBAasS JIOMHWHAHTa, JIc)Kamias B OCHOBE MOTHBAI[MOHHOTO
BO30YXICHUS U (POPMHUPYIOIINE COOTBETCTBYIOIIEE IMOBEICHUE YKUBOTHBIX.

[TonoBast 3peyiocTh HACTyMaeT paHbIIE, YEM Yy JKUBOTHBIX 3aKaHYMBAIOTCS
poIecchl pocta U pa3BuTua. Ousnosiornyeckas 3peaocTb — 3TO COCTOSIHUE, KOT1a
opraHu3M IMpeoopeTacT (HOPMBI CBOMCTBEHHBIC B3POCIOMY >KHBOTHOMY JTaHHOTO
nosia 1 o macce pocruraer 70-75% ot maccel B3pocioro xuBotHoro (y KPC 16-
18 mec.; MPC 12-15 mec.; cBuneit 8 -11 mec.; koObl1 B B 3 roga). JlesTeapHOCTh
nosioBeIX opranoB nojaepxkubaercsa y KPC ot 14 no 17 ner, MPC 8-10 neT, cBUHbBU
7-10 met, momamu 25-30 jer.

Opranbl pa3MHOKE€HHUS CAMIIOB.

CeMeHHUKH C MpUJIaTKaMH, CEMSIPOBO/IA, MPUIATOUYHBIC MOJOBBIE JKEJIE3bl U
opra coBokyruieHus1. CEMEHHUKH — ATO MapHBIE MOJIOBBIC JKEJI€3bl PACTIOIOKECHHBIC
BHE IIOJIOCTH TeJla B BHIIITYMBAHUU OPIONTHON CTEHKHM (MOIIOHKA). B cemeHHMKax
00pa3yroTcsl CriepMHM (BBICTISACTCS SK30T€HHAsI CEKPENs, U SHIOTCHHAS CeKPEIHs
— anaporenbl). CEeMEHHUKH TIOKPBITHI COOCTBEHHON CepO3HOM 000I0YKOM, a BHYTPHU
paszeseHbl Ha KaMephl, B KOTOPBIX HAXOJUTCA MapeHXHWMa CEMEHHHMKA, COCTOSIIAs
W3 CEMEHHBIX KaHAJbIIEB M COCAWHUTEILHOM TKAaHM C MHTEPCTULHATBHBIMU
KJIICTKAMHU.

N3BUTHIE CEeMEHHbIC KaHaIbIbI CEMEHHHMKAa — 3TO TPYOOUYKH TIOKPHITHIC
COCTMHUTEILHO-TKAHHOW 000JI0YKOM 1O KOTOPOW HAXOJHUTCS IMUTAIOIIUE KICTKA U
HECKOJBKO PSOB CIIEPMATOTCHHOTO DJMHUTEIUS U3 KIETOK KOTOPOTO B
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nocieaywmemM oo6pasytorcs crnepmuud. Haxonsitcs B BHUAE CTYIHEBUIHOMN
MacChl, OHO MTUTATE 3aPOABIIIECBBIC KIETKUA U HE 1a€T BO3MOXKHOCTH paciagaThCs.

Cnepmatorene3 yciaoBHO AensT Ha 4 mepuoja: 1) pasmHoxkeHue 2) poct 3)
co3peBanue 4) popmpoBanue. Bee 3tu 4nepruona XxapakTepusyroT €UHBIA TpoLece
(U3HOIOTMYECKON pEereHepaliii M KJIECTOYHOIO0 OOHOBJIEHUS B CEMEHHHUKAaX.
[Iporiecc pa3MHOMXEHUS HAYMHAECTCS C TOTO YTO CIIEPMATOTOHUU (TIEPBUYHBIN
MOJIOBBIE KJIETKU) C KPYMHBIM SIAPOM JEJSATCA MyTEM MHUTO3a ¢ 00pa3oBaHHEM 2X
HOBBIX KJIETOK.

Poct — onHa kieTka coxpaHseTcs Kak 3alacHasi, a BTOpas YBEJIMYMBAETCA B
pa3Mepe u npeBpaiaercs B criepmatouut 1 nopsiaka. Co3peBaHue — B 3Ty CTaIUIO
CIIEpMATOIUTHI TEPBOTO TMOPsAKA TIOJBEPraloTCcs MEH03y M JesATCS Ha JIBe
OJIMHAKOBBIE TI0 BEJIMYUHE KJIETKH, Y KOTOPBIX B KJIETKAX COACPIKUTCS TaryIOUHBIN
HaObop xpomocoM. B pesynbrare mojy4aroTcsi CriepMaTouThl 2-0ro nopsaka. OHu
NOJIBEpraloTcs IMpoleccy Meio3a, B pe3yibTaTe JeNIeHUs KaxkJas XpoMocoMa
pacuierisieTcss Ha JBE TMOJOBUHKH KOTOPBIE HA3BIBAIOTCS XPOMATHUIbI, KOTOPHIC
pacxoJaTcs B CIIEPMAaTH/IBI.

CnepmaTtuaa — 3TO Kpyrias KJIETKa B KOTOPOW OY€Hb MHOTO IMUTOILIA3MbI U
KOTOpasi COACPKUT TaluIOUIHBIA Habop XpomocoMm. DOpMHUPOBAHUS — CIiEpMaTH]IA
npuobperaer o0Tekaemyro (opMmy, KOTOpas HE CBA3aHa C JeJIeHHeM KieTku. U3
criepMaTu/ibl B pe3yjbTaTe pa3BuUBacTcs crepmuil. Kierounoe siapo mepexoauT B
BEPXHIOIO YaCTh CIIEPMATH/IbI, @ HAXOASAMIASACS OKOJIO siApa UAMOCOMA MEPEXOIUT K
BEpXHEMY IMOJIIOCY KJIETKH, T1e popmupyercs akpocoma. M3 mepeaneit nenTpuonu
00pa3yloTcsl CTPYKTYPBI IIEUKH CIIEpMUsi, a U3 HIDKHEH (OpMHUpPYETCsl OCeBasi HUTb.
B oOpazoBanum  cnupaneoOpa3HOW  HUTH  y4YaCTBYIOT  MUTOXOHJPUHU.
CdopmupoBaHHbIE CHEpPMHHM BBLICIAIOT Treayliopujaza, KOTOPOE pacTBOPSIET
CTYI€HUCTOE BEILIECTBO M CIIEPMHM MOMNAJal0T B MPOCBET M3BUTOrO KaHajibua. B
ATOM TPOCBETE COAEPKUTCA ClIadoIeNIouHas cpefia B pe3yaprate 3Toil pH ciepmun
IpruoOpeTaroT MOIBUAKHOCTb.

Jlanee cnepMuM M3 U3BUTHIX KaHAIBLEB CIEPMHUM IMOMAJAIOT B CHCTEMY

CEMABBIHOCAIIIUX HYTeﬁ — 9TO IIPsAMBIC KaHaJbIllbI, CCTh CEMCHHHKA,
CCMABBIHOCAIIINEC KaHAJIbIEI. BHe cemenHuka k CCMABBIHOCAIONUM ITYTAM OTHOCHTCA
KaHal IIpuaaTKa " CCMHBLIBOI[HHIPIFI ITPOTOK. HpOI[OJ'DKI/ITeJ'ILHOCTI)

criepMaroreresa: Obik 54 aus, O6apan 49 nueit, xpsk 34 nHs, xepeder 42 nHs,

BepOmro 56 mHel, kponuk 41 neHp, kodenb 56 qHel, metyx 25 nHeil.

[IpunaTok pacmosiaraercsi BAOJb JIATEPabHOTO Kpasi CEMEHHHKA. Pazamgaror
TOJIOBKY, TeJO U XBOCT. ['onoBka coctouT u3 10-12 gosiek B KaxA0W 3aKIIOUYEHO MO
OJIHOMY CIIEpMEBBIHOCSIIIEMY TIPOTOKY. [Ipu BBIXO/Ie M3 TOJOBKHM OHU (POPMHPYIOT
oOmuii KaHaJI TpHuaTka ceMeHHUKa. CHIBHO M3BUBAsSCh KaHAT IPOXOJMT IO BCei
JUIMHE Telda MW XBOCTa TpHJAaTKa, 3aTeM KaHaJl TpHJaTKa IEePEeXOJuT B
CIIEPMUSIIPOBO/I.
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[IponBuxeHue criepMus yepe3 KaHajl NPUIATKOB MPOXOAUT IJIaBHBIM 00pa3om
32 CUET COKpalleHWs MBI 3TUX CTeHOK. [Ipoxonss mo kaHamy crnepmMuu
MpuOOpEeTaoT OTPUIIATEIbHBIN 3apsi. Jlo3peBaHre MPOUCXOAUT B XBOCTE MPUAATKA,
I7Ie OHU MOTYT COXPAHSTCS y dKUBOTHBIX OT 1 710 2X MecsileB. B kayapaibHOM yacTu
npujaTka —  XBOCT —  CIEPMUM  HAKAIUIMBAIOTCA W TOABEPraroTcs
MOPPOPYHKIIMOHATBHBIM U3MEHEHUM (8-20 nHel).

Cnepmuun B cnabokucnoit cpeae (pH 6,3-6,4), 06e3 KuCIOPOIHOM
MPOCTPAHCTBE, NPH TMOHMWKEHHOW TEeMIEpaType Tella, B BI3KOM CEKpETE,
OKpYXKaIOIIEeM CIEPMHUHU, IUIOTHOM  PACTOJOKEHUU  CIIEPMHEB, OOWIHLHOM
CHA0XXEHWU TMHUTATEIILHBIMU  BEIIECTBAMHU, OBICTPOM  yAaJ€HUU MPOJYKTOB
MeTabomn3Mma, CIIEpMUU npuoOpeTarT JUMONPOTEUAHYIO 000JI0UKY,
OTPHULIATENILHBIN 3apsiji, KOTOPHIA MPEMSITCTBYET MX CKJIECUBAHUIO (OTTIOTHHAIUM).
31ech U3MEHSIIOTCSl AHTUIT€HHBIE CBOWCTBAa crepmueB. M mocie Bcex 3THUX
U3MEHEHMM CIepMUi MEepexoJuT B CTaAul0 aHabuo3a C COXpaHEHHEM
OITIOIOTBOPSIIONIEH cCIOCOOHOCTH Ha 2-3 Mecslia.

[Ipu oOTCyTCTBUM JJIUTEIBLHOTO TOJOBOTO TOKOSI 3HAYUTENIbHAS 4YacTh
HEWCIIOJIb30BaHHBIX CIEPMHUEB BBIJCISACTCS C MOYOH, OCTaJIbHBIE CIEPMHUU
MOJABEPraroTCA JE3UHTErpallii, TO €CTh CTAPCIOT M MOJBEPraroTCs JIM3UCY IpHU
MIOMOIIH criepMaTodaros.

N3 xanana npumaTkoB CIEpMaTO30MAblI MOCTYIAIOT B CEMSIIPOBOIBI, KOTOPHIE
OTKpPBIBAIOTCSI B Ta30BYI0 YacThb MOYENOJOBOTrO KaHana. Croja e OTKpbhIBaeTCs
OTBEPCTUE TMPUAATOYHBIX IIOJIOBBIX KeJe3 (IMy3bIPbKOBUIHBIX, KYHEPOBBIX,
IpeICTaTeIbHOM U MHOXKECTBA YPETPANIBbHBIX kele3). CrepMus mpoBOAbI (ITpaBblil U
JIEBBIN) PACTIOJIOKEHBI B CEMEHHBIX KaHATHKaX, IPOHUKAIOT Yepe3 MaxOBOE€ KOJIBLIO
B OPIOIIHYIO MOJOCTh, TPOXOAAT HAJl MOUYEBBIM ITY3bIpEM, COJMKAIOTCS U BIIAJIal0T B
MOYenoJioBoM KaHall. [lepen BmageHMeM B MOYEINOJIOBOM KaHAJ CIIEPMHUSIIPOBOIbI
YTOJIIEHBI — aMITyJbl cepMusnpoBoAa. OyHKIUS aMITyll: COAEPKATHCS MKEJIE3bI,
KOTOpPBIE BBIJEISIOT CEKPET CMEMIMBAIOIIMIICS CO CHEpPMHUSIMH BO BpEMs
criapuBaHus; y OIKOB 1 OapaHOB SBJISIETCS MECTOM HAKOILJICHUS CIIEPMUS BO BpeMs
MIOJIOBOTO BO30YKJIEHUS MEPE CaMKOA.

VY kepebma mMy3bIPbKOBUIHBIC JKETE3bl BBIICTSIOT TATYYUH CEKpeT, y ObIKa,
Oapana u xpsika — xuakui. [IpeacrarenbHas skenes3a BbIpaOaThIBACT )KUIKUN CEKpET
M XOpOIIO BBIpA)KEHA Y JKEepeOIIOB U XPSKOB, y 0apaHOB M OBIKOB pa3BuTa Ci1abo.
KymiepoBsl (JIyKOBHYHBIE) KEJNEe3bl — HAMOOMBINEH BEIMUYMUHBI JOCTUTAIOT Y XPSIKOB
BBIICJISIFOT KJIEHKHM CEKPET.

CekpeT My3bIpbKOBUIHBIX KEJIe3 HMEET CIAa00KUCIYIO PEaKINio, COJEPKUT
JTUMOHHYIO KHCIOTY U (PpPYKTO3y, aCKOPOMHOBYIO KHCIOTBHI, JIHIUABI, OCIKH,
ceobomusie  AK, comepxurcs wMHOro Kamms, ximopa u Harpus. Cekper
MPEeACTATEIBHON JKee3bl MMEET CIA0OKHCIyI0 WIM HeuTpanbHyro pH, B ee
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COCTaB€ MHOIO MPOTEONUTUYECKUX (epMeHTOB U  cBoOoaHbIX AK,
COJIEPKaThCsl MUHEpaJbHBIC BEIIECTBA, JIMMOHHAs KHUCJIOTA M MPOCTOTJIAHIUHBI.
KymepoBbl kenme3bl BBIACISIOT IIEJIOYHOM CEKPET, IPO3pPAayHbII W TATYYUU,
BBIJICJISICTCS B HAYAJIE SIKYJISIIIUU, IPOMBIBAET YPETPY.

CekpeThl NMPUIATOYHBIX KEJe3 BBIACISAIOTCS B MPOCBET KaHalla B MOMEHT
IMKYJSAIUM, 4YTO obOecreynBaeT pa30aBJICHUE CIEPMbl M aKTUBU3UPYET UX
MOJABUYKHOCT.

DU3UKO-XMMHUYECKHE CBOMCTBA CIIEPMBI.

Cnepma — 3TO XUAKOCTh BbIJIENII€Masi CaMIIaMU MPU TOJIOBBIX akTOB. COCTOUT
U3 2X yacTeil: ciepmuu U miasma. CrnepMun ocHOBHas 4acTb. CriepMUU COCTOUT U3
rOJIOBKM, LIEHKH, Tela W XBOCTa. 'onoBka cocTaBiser 1/9 yacTh cnepmus, Mo
CTPOCHHMIO IIOCKAsl, UMEET BBIMSYMBAHUE, OBAIbHOU (opmbl. Ha romoBke umeercs
aKpocoMa, KoTopas BblAensieT reaynopunasy. llelika xpynkas.

Buytpu Tenma u XBocTa HaXOJIUTCSI OCEBasi HUTh, COCTOSIAS M3 HECKOJIbKHUX
¢bulpuIII, KOTOPhIE HA BCEM MPOTSIKEHUU KPOME KOHUMKOB XBOCTA, 0OBHEIMHEHBI B
CrMpaibHy0 HUTh. KOHUMK XBOCTa COCTOUT U3 HECKOJIBKUX (UOPUIIT HE TTOKPHITHIX
CIIUpaJIbHBIMU HUTSAMU U JIMIIEH OOOJOYKH, MOKPBHIBAIOIIUX BCE YacCTH CIIEPMUSI.
D10 00pa3oBaHUE MOXOXkKE HA KUCTOUKY. Criepmuu coctosT u3 75 % Boawl, u 25%
cyxoro BemniecTBa. Cyxoe BemiectBo coaepxut 85 % Oenka, 15 % nununoB u 2 %
MUHEpanbHbIX BemiecTB. OOBEeM cHepMbl BBIJCICHHBIA POU3BOJIUTEIIEM —
ASKYJISHT.

Camas BbICOKasi KOHIIeHTpaluu crepmbl y 6apanoB (30% mosioBbIX KIeToK, 70
% m1azMbl). QOpMbl BUKEHHS CHEPMHUEB: MPSMOJIUHEWHO TNOCTyMATelbHAas —
HOpMaJIbHOE JBM)KEHHE; MaHEXKHOe; KojebarenpHoe. DakTophl ABUKEHUS: 32 CUET
JBUKEHUSI XBOCTUKOM, 32 CUET JIO)KKOOOPA3HOTO BBITISTYMBAHUS, 32 CUET AKTUBHOTO
COKpalleHus1 MOJOBOro ammapara camkh. CKOpOCTb [BHXKEHHUS crepMueB 1-5
MM/MHUH. Bpemsi koTopoe HEoOXOIMMO IJIs TPOXojia SIMIEKICTKH COCTaBiseT S5-8
gacoB. DHepruto O0epyT 3a cuet pacnaga ATO.

Heb6naronpusTasie (hakTopbl AJi CIEPMHUEB: CPOKH COXPAHEHHS aKTUBHOCTU
CIIEPMUEB B MOJIOBBIX MYTAX CAMKH, BO3MOKHOCTh K arrjifOTHHAIMU (BCE CIIEPMUU
HECyT Ha cebe OTpHUIaTeNbHBIN 3apsi/l, TO3TOMY OHU MEXKIY CO00i HE CKIIEUBAIOTCH,
HO MPU HAJIUYHMH arrIFlOTUHUPYIOLIKUX TEJl B MOJOBBIX MYTSAX CAMKH WM U3MEHEHUU
pH mnpuBOAMT K CHWKEHUIO OTPULIATEIIBHOW 3JICKTPUUYECKOW 3apsIHOCTH B
pe3yibpTaTe 4ero CIepMaTo30WAbl HAYMHAIOT — arjIlOTUHUPOBATh);  BIMSHUE
OCMOTHYECKOTO JIaBJICHMS; TeMIiepaTypa (HauOoyiee aKTUBHBI TPU TEMIEpaType
Tena, mpu 42° TepSAOT OIUIOAOTBOPSIONIYIO CHOCOOHOCTH, 45-50 morubarmT B
pesyibTate AeHaTypamnuu Oenka, nmpu 15° — 50% cnepmueB MepexoIUT B COCTOSTHHE
anabwosa, mpu 0° — 100% crepmueB mepexoauT B cOCTOsHUME aHabmoza); pH —
CBEXETOJyYCeHHAs criepMa y Oblka U OapaHa uMeet HelTpansHylo pH, y Xpsika u
xKepeblla crepMa MMeEeT IIEJOYHYK peakiuo 7,2-7,8 npu
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HEOOJIBIIIOM YBEIMYEHUHU KHUCIOTHOCTU B CHEpPME BEAET K 3aMEIJICHUIO
NBIDKEHUSI CIEPMHUS, HO OHHM OCTAlOTCS >KUBBIMHM, H30BITOUYHASI KHUCIOTHOCTH
MpeKpaliaeT ABUKEHUE U SIBISETCS TyOWTENIbHOM ISl CIEPMHEB, MOBBIIICHUE
IIEJIOYHOCTH CO3JaeTcsl 100aBIEHUEM COJAbl MPUBOAUT B Hadyajle K aKTUBHOCTH
NBIDKEHUSI, HO 3aT€M OHU OBICTPO MOTHOAIOT; BIMUSHUE XUMHUYECKHUX BEIECTB
(cnepMuu  YyBCTBUTENIBHBI K  KHCJIOTaMm, IeinodyaMm, (opmaibieruaam,
QHTUOMOTUKAM: CTPENTOMUIIUH, ICHUITUIUINH).

DU3H0I0r M HKEHCKOM PeNPOIYKTUBHON CUCTEMBI.

[TonoBeie opranbl caMOK JEJIAT Ha BHYTpEHHUE M HapykHble. K HapyXHBIM
OTHOCUTCSl TpEJJBEpUE BIarajuila, KIUTOp, MoJoBbie TyObl. K BHyTpeHHUM
MIOJIOBBIM OpraHaM OTHOCSIT BJIarajuIlle, CBsI3KH, SUIEKIIETKY, IMYHUK. BHyTpeHHue
MOJIOBBIE OPTaHbl PaCcIOJIOKEHBI B TA30BOM MOJIOCTU U YACTUYHO B OPIOIIHOM.

OyHkuuu: 00pa3oBaHHUE SIMIEKIETKH, OIUIOJIOTBOPEHUE €€ CIEPMUSIMHU,
pa3BUTHE 3apOjblllla, BBHIPAOOTKA TOPMOHOB PETYJHUPYIOIIUE PENPOTYKTHBHBIC
IIPOLIECCHI.

OBorene3 u paszButhe ¢Gommukyna. OBoreHe3 mporecc o00pa3oBaHHs U
CO3pEBaHMS KEHCKUX TOJIOBBIX KJIETOK. HaunHaeTcss B SMYHMKAX 3aKaHUYMBACTCS B
sirieBofax. SMYHUKKA 3TO MapHBIE OpraHbl, B KOTOPBIX OOPa3yOTCS IOJIOBBIC
KJIETKM W CHHTE3UPYIOTCS TOPMOHBIL. SWYHUKM pacrojararorcss B OprourHOMN
MOJIOCTH U TIOJBEIICHBI Ha OpbDKEHKe SUYHMKA. SWYHUKH CHApY>KU TOKPBITHI
3apOJBIIIEBBIM JMUTEIUEM KOTOPBIM Mpe/CTaBleH KyOuMdeckuMu KieTkamu. U3
3apOJBIIIEBOTO CJI0S BO BpeMsi SMOPHOHAIBHOTO Pa3BUTHSI )KMBOTHBIX 00pa3yroTCs
GONTUKYNBI, OHHM BISYMBAIOTCS BHYTPb SIMYHMKA 0OOpa3ys MHOXKECTBEHHBIC
NepBUYHbIE (DOJUTMKYIIBI C TMEPBUYHBIMHU SIWIEBBIMU KileTKamMu ooroHusiMu. [lox
3apOJBIIIEBBIM CIIOEM JIEKUT KOPKOBBIM CJIOM, MO APYrOMY Ha3bIBa€TCS KOPKOBas
30Ha AMYHUKOB. /[aHHAs OCHOBA M3 COEIWHUTEIHLHO TKAHHON OCHOBBI U OOJIBIIOTO
KOJIMYeCcTBa (DOJUIMKYIIOB, Ha Pa3HBIX CTAAMSIX Pa3BUTUA U JereHepauuud. BHyTpu
AMYHUKA MO3TOBOM CJIOW WM cocyaucTtas ocHoBa. Ona BKIOYaeT B cels
COCIMHUTENbHYIO TKAaHb, MBIIICYHbIE BOJIOKHA, COCYIObl W HepBbl. Kaxawiil
GONTUKYT CONEPKUT SUIEKIECTKY, OKPYKEHHYIO (DOJUIUKYISPHBIM SIUTEIHEM. Y
(GONTMKYIOB pACIONIOKEHHBIX Ha Tepudepur KOPKOBOTO BEIIECTBA AIMUTEIHM
OJTHOCJIOWHBIN — MepBUYHBIN Posutnkyi. Bropuunbiit dhommukyn — 2X, 3X CIOWHBIN
AMUTENUNA. Y TPETUUHBIX (DOTUTUKYIOB SIUTEINIA MHOTOCTIOMHBIH.

OBoreHe3 BKIIOYAaeT 3 CTaAuM: Pa3MHOXKEHHE, pOCT, co3peBaHue. Craaus
Pa3MHOXEHUSI TIPOUCXOJUT B AIMOPHOHAIBHBIM MEPUOM PA3BUTHUS — B ATy CTAIUIO
MHOTOKPaTHOE HUIUIOMJHOE YBEJIMYECHHE KJIETOK (OOTOHMH), OHM HUMEIOT MapHOE
YUCJIO XPOMOCOM M K MOMEHTY POXKACHHUS B SIMYHUKAX CaMOK COJEpKaTcsi BCe
ooroHuu. M3 koTopsix OyIyT pa3BUBAThCA SIMIEKIETKU. 3arac OOrOHUM OOJIbIlIE HE
TIOITOJIHACTCA.
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Bropas craaus pocta mpoUCXOAHUT B KOHIIE YMOPUOHAIBHOTO PA3BUTHS B 3TY
CTaJUI0 TOJOBas KJETKa IepecTaeT NEIUTCd W NpeBpallacTcs B OBOLMT 1o0ro
nopsiika (MepBUYHBIC SHIIA) — OHU OKPYXKEHBI CIOEM MENKUX (DOJUTUKYISIPHBIX
KJIETOK. B cTtaauio pocta BBIIENAIOT JBE (ha3bl: MEIJIECHHOTO M OBICTPOro pOCTa.
daza MeJICHHOTO POCTa MPOUCXOAUT JO TMOJIOBOIO CO3PEBAHUS — B ATy CTAAUIO
GboTMKYT yBEIMUMBAETCA B pa3Mmepe, oO0pas3yroTcs Mpo3padyHbie 000JOUKH,
YBEJIUYUBACTCS] KOJIUYECTBO (DOJUTMKYISIPHBIX KJIETOK 3a cueT accumuisinuu. daza
OBICTPOTO pocTa — B TIEPUOJA TOJOBOIO CO3PEBAaHUSI TOJ  JIEUCTBUEM
(b OJUTUKYIOCTUMYUPYIONIET0O TOpMOHA. B 3TOT mnepuojx AakTUBHOE yYacTHE
NPUHUMAIOT (OJUIMKYJISIPHBIE KJIETKU U 00pa3yloTCs BTOPUYHBIE W TIEPBUYHBIC
(b OJTUKYITBI.

Cragust co3peBaHUsT — XapaKTEpU3yeTcs JBYMsS IIOCJIE€IOBATEIIbHBIMU
neneHussMu. B Macce (GOUIMKYISpHBIX KIETOK pa3BHUBAIOIIErocs (omukysa
oOpaszyeTcsi TMOJOCTh, KOTOpasi TOCTEIIEHHO YBEJIUYMBACTCS U  3arOJHACTCS
KUJKOCTBIO cosieprkaien sctpored. CTteHka (HouTHKyIa pacTSIrMBaeTCs, MPUHUMAET
BUJI My3bIpbKa. 3penblii Gosuukys (rpadoB My3bIPEK) — COCTOUT M3 HECKOIBKHUX
CJIOCB KJIETOK OKPY’KAIOIIUX OBOIMUT | TOpsiiKa, KOTOPBIM HAXOJIUTCS BHYTPHU
MOJIOCTH 3aMOJTHEHHOM >KUAKOCThIO. Ciioil (hOJUTUKYISIPHBIX KJIETOK BBICTHUIIAIOIINX
MOJIOCTH (POJIITUKYJIA U OKPY>KAIOIIUX OBOIUT OT/ACJICHBI 0a3aibHON MeMOpaHoii, OHa
JUIIIEHAa KPOBEHOCHBIX COCYJIOB M OHAa OOECIEUYMBACT TPAHCIOPT MHUTATEIBHBIX
BemecTB 3a cueT aAuddysuu. Ilepen opymnsuuer oBomuT 1 mopsiaka morjamaeT
LEJUII0JI03a IpEeBpaIaeTcs B OBOUUT 2 oro mnopsaka. Korma oBouut 2 mopsaka
JENUTCA Y HETO 00pa3yeTcsi OBOIUT 2010 MOPSIKa U MePBOE PEAYKIIMOHHOE TEJIbIIE.
Bo Bpems oBymsiiuu (pa3pblB CTEHKM (HOJUTMKYJIA) OBOIMT BTOPOTO TMOPSAKA
NoNaJacT B BOPOHKY AMIIEBOJA U MPOJBUIAETCS MO €ro MPOCBETY. 3aKaHUYMBAETCS
CTaiusl CO3pEBaHUs B SUILEBOJE M KOrja B AMIEKIETKY HAYMHAET MPOHUKATH
CIIEpMUI OBOLUT 2 Oro Mopsiika MOJIBEPraeTcsi BTOPOMY JEJICHUIO MeH03a U B
pesynbrate oOpaszyercsi 3penas SMIeKIeTKa CIOCOOHasi K OIUIOJOTBOPEHUIO U
o0Opa3yeTcsi BTOpO€ peAyKIIMOHHOE Tenblie. [lepBoe peayKIIMOHHOE Telblie TOXKe
JeNUTCs ¢ 00pa30BaHMEM 2X KJIETOK, T.0 B pe3yibTaTe OJIHOTO IMKJIa OOTE€HEe3a U3
OJTHOTO oOBoIMTa loro mopsiaka oOpasyercs | siinexneTka M 3 peayKIHMOHHBIX
TEJIbIA, KOTOPBIE pa3pyIIAOTC.

[TonoBo¥ WK — 3TO BpeMsl OJHOW OBYJISILIMM 10 Ipyrol. B mosoBoMm nukie
BBIJICIAIOT TpU craamu. IlepBas crammss — mosioBoM Bo3OyxaeHue. Bropas —
MI0JIOBOE TOPMOKEHHE. TpeTbsi — MOKOsI ypaBHOBEIIEHHOCTU. Bo BpeMsi mOJI0BOTO
BO30YXKJIEHUS Y *KUBOTHBIX HAOJIFOAaeTCs O0IMEe N3MEHEHHS OpraHu3Ma.

OBynsinust ObIBa€T 2X BHUJIOB: CIIOHTAHHASI — MPOUCXOJUT BO BpeMsl LIMKJIA HE
3aBUCHUMO OT CHapUBaHUA U UHIYLIUPOBAHHASI — OBYJSILUSA IMPOUCXOAUT TOJIBKO BO
BpeMsl cClapuBaHUsi (CEMEHCTBO KOIIAYbUX, COOOJBUX, KYHBUX U KPOJHUKOB).
OBynsiLdsl 3TO CJOXHAasi peaklusi Ha BHYTPEHHUN W BHEIIHUN pa3ApakUTEllb.
OnHuM U pazapakuTeNel SBISIETCS HAKOIUIEHHE (POJUTUKYISIPHON KUAKOCTU U
NeUCTBHEM IPOTEOTUTUYECKUX (dbepMeHTOB, HaKaIJIMBaIOIINXCS B
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GOoTUKYIIpHON KUIKOCTH. [IpoucXOAuT pa3pblB MENKUX KalNWIspOB U B
o0pa3oBaBIIEHCs «KpaTep» BHITUIBIBACT SUIIEKIETKA C OKPYXKAIOIIEH ee KiIeTKaMu
AUIIEHOCHOTO Oyropka, KOTOpas TMONagaeT B BOPOHKY siueBoja. B mnepuon
OBYJISILIMM YCUJIMBAETCS MTPUTOK KPOBU K SMIEBO/IAM MBILICUYHBIE BOJIOKHA SUIIEBO/IA
HanpsraloTcsi B Pe3yJbTaT€ BOPOHKA PACIIMPSIETCAS OXBAThIBasl SIMUHUK CO BCEX
cTopoH. Kpome »3TOro sHIEBOA  COBEPIIAET PUTMHUYECKUE  COKpPAIICHUS
PUTMUYECKUX BOJOKOH, KOTOPBIE TakKKe CIOCOOCTBYET MPOIIECCY 3aXBaThIBaHUS
LA ¥ IPOJABUKECHUS SANIA AMLUEKIECTKH 10 ArueBony. Ha mecte onopoxHuBIIErocs
dosuKyna mocie OBYJISUMU 00pa3yeTcs HOBBIM opraH — sxkenrtoe Teno. XKenroe
TEJI0 pa3BUBAECTCS U3 (POJUIMKYJISIPHBIX KIETOK, KOTOpPHIE OCTAJIMCh Ha MECTE
nonHyBIIero Qosukyna. OOUKYISIPHBIC KICTKUA JENATCS W MpEeBpalialoTcs B
KEJIE3UCThIC KJICTKU JKEJITOro Tejla — JIIOTEUHOBBIE KIIETKU (COAEpPKAT JIMMUABLI U
nurMeHT, kotopblid y KPC 1 oBell, OKpalIuBaeT KeJITOe TEJNO B JKEJIThIA I[BET, a Y
JOomIaed B OPAHXKEBBIN, IEPEXOMAIIMN B KPaCHOBATBIM M KOPHUYHEBO-KPACHBIN
BeT). Y KOpPOB pa3pbiB (HOUIMKYJIA MPOUCXOAWT HA BBIMYKIOW IMOBEPXHOCTHU
SMYHUKA U KEJITOE TEJIO BBICTYMAET HAJ 3TOW MOBEPXHOCTHIO. Y CBUHEH KEITOE
Teao (GopMUpyeTCss Yepe3 CYTKH IOCJe OBYJSIUU. Y CBUHEW CTEHKH JIOMHYBIIUX
(GOJITMKYJIOB COKpaIaloTcs, OBICTPO 3apacTaroT, oOpa3yloleecs >KEIToe TeJo
BBICTYIIA€T HAa MOBEPXHOCTHU SIMYHUKA B UJI€€ KYKYPY3HBIX 3€pEH. Y JIOIIa1 JKEJITOe
Tesno oOpasyeTcst yepes 2 CyTOK.

Perynsauus nmonoseix @ynkiuii. [TonoBble GyHKIMH PETYIUPYIOTCS HEPBHOU U
OHJIOKPUHHOM CHUCTEMOM, TPOSIBISAIOTCS  CIOXKHBIM  KOMIUIEKCOM  ITOJIOBBIX
pedrnekcoB (OTBETHBIX peEaKlMil) Ha OMNpeJeeHHbIe pPa3APaKUTENH, KOTOpPbIE
IIOCTYIIAIOT W3 BHEIIHEM W BHYTPEeHHEW cpenabl. K BHEIIHUM pa3apakuTessM
OTHOCSAT BCE KOTOpbIE IIOCTYNAKOT Yepe3 OpraHbl YyBCTB: 3PUTEIIbHBIN,
OOOHSTEbHBIN, BKYCOBOM, CIIyXOBOM, OCSI3aTE€IbHBIN. DTH UMITYJIbCHI MOCTYNAIOT B
TOJIOBHOM MO3T, a MMEHHO B siipa TUIOTalamyca. 3/1ech GOopMUPYETCs] UMITYIbCHI,
KOTOPBIE TTOCTYIAIOT OT BHYTPEHHUX OPTaHOB, KOTOPbIE MOCHUTAIOT UH(POPMAIIUIO O
FOTOBHOCTH OpraHW3Ma K CHIApUBaHUIO. [unortamamyc dYepe3 HEHPOCEKPETHI
AKTUBHU3UPYET TUNO(PU3, KOTOPHIN BBIACISIET TOHAA0CTUMYIUPYIOUTUE TOPMOHBL.IIO
BIMSHUEM  OCTporeHHelIx TopmMoHOB B [IHC  Bpemenno  oOpasyrorcs
TOCTIOACTBYIOIIMI o4ar BO30YXKIeHUs (JIOMHUHAHTa BO30YXKICHUS, TOJOBas
nomuHanTta). [Ipyu MoaoBOMl JOMUHAHTE OpPraHW3M HAIPABIsET CBOE JEHCTBUE Ha
BOCIPOU3BEAECHUE, @ UMEHHO Ha aKT OIJIOAOTBOPEHUS U CllapuBaHus. B 3T0 Bpems y
caMOK mosBisgeTcs Tedyka. [locnme oBymsinuu oOpa3yeTcsi JKENToe TeNo KOTOpOoe
o0Opa3yeT TOPMOH MpPOTECTEPOH M B pe3yjbTaTe STOTO HACTYIMAaeT MaTepUHCKas
JOMHHAHTa, KOTOpasl XapaKTEpU3YETCsl MPEKPALICHUEM TEYKH M OXOTbI, CAMKA HE
MOAITYCKAeT caMlla K CHAapUBAHUIO, MaTKa TOTOBUTCS K BBIHAIIMBaHUIO 1uioga. K
KOHIly OEpEeMEHHOCTH KEJITOE€ TEeJ0 paccachblBaeTCs M HAYMHAET CO3PEBaTh
GOMMUKYIBl  KOTOpPOE MPOMYIUPYIOT DJCTPOTCHHBIE TOPMOHBL. JTO BEIET K
BBICIICHUIO THUIOTAJIaMyca W THMO(GU30M TOpPMOHA OKCHUTOIMHA, KOTOPBIN
CrocOoOCTBYET COKpAIlEHUI0 MAaTKH BO BpeMsi pofoB. OxoTa OOBIYHO HACTYMAET y
KopoB uepe3 3-4 Hemenu nocie otena. [lomoeie pedrekcsl y camiioB: pediiexc
MOJIOBOTO BJICUCHUS BO3HHUKAET B
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pe3ysbTaTe pa3zpakeHHsl 3pUTENIbHBIX, CIYXOBBIX aHAJIM3AaTOPOB U ACHCTBUS
TECTOCTEPOHA; PEPIEKC SPEKUUHU — KPOBEHAINOJHEHUE IOJOBOr0 4YJIEHAa camiia, y
CaMOK — KpOBEHANOJHEHUE KIUTOpa W Blarajumia; pedrexc oOXBaThbIBaHUSA —
MPOSBIIAETCS 3aCKaKMBAaHUEM CaMlla Ha CaMKy, Y CAMOK OH aHaJoruyeH pedrekcy
HEMOJABM)XHOCTHU; peIIeKC COBOKYIUICHHS — XapaKTEpPHU3yeTCs] BBEICHUEM MOJIOBOTO
YJieHa B IMOJIOBBIE MyTH CaMKH, Y CAMOK IPOSBISETCS CrUOaHUEM MO3BOHOUYHUKA U
MOJHSATHEM XBOCTA; DAKYJISIIIUS - MPOIECC BHIBEICHUS CEKPETa IMOJOBBIX XKEJe3 U
CHEPMBI, pa3JIpaXUTENN BO3JCUCTBYIOT Ha PEUENTOPhl HaXOASIIMECS Ha TOJIOBKE
MOJIOBOTO WJIEHA, LIEHTPAa HAXOJATCA B KPECTLOBOM OTJEJ€ CIOUHHOTO MO3ra, y
CaMOK TMPOSIBIISIETCS] BBIJICIICHUEM CEKpeTa BIarajuUIHBIX Xejle3 U B OCJIa0JIeHUH
IECUKHA MATKH.

[IponBuxkeHre U BBDKUBAEMOCTh CIIEPMHUEB B OpraHax Pa3MHOXKEHUSI CaMKH. Y
KPC u MPC asikynsitiust y camI[oB TPOUCXOIUT OBICTPO OJHUM UMITyJIbcoM. Criepma
pacceuBaeTcs OKOJIO IIEMKHM MATKU M TOJBKO YacTh €€ MONajaeT B KaHaJl LICHKU
MaTtku. M 3TO Ha3pIBaeTCs BIArajuIlHBIM THUIIOM OCEMEHEHHUs. MaTO4HBIA THII
OCEeMEHEHHs y JIomIaJeld U CBUHEW U XapaKTepu3yeTcs TeM, YTO Yy HHUX OOJIbIIOHN
pa3Mep MaTKd, XOpPOIIO Pa3BUTHI JOOABOUYHBIE IMOJOBBIE KEJE3bl, MOJOBOW YIIEH
uMeeT rpubo00pa3Hy0 UM IITONOPOOOpa3Hy0 (HOpPMY, ISKYISIT UMEET OOJBIION
00bEM M HU3KYI0 KOHLIEHTPAIMIO CHEPMATO30MJI0OB, ACMHXPOHHOCTH BBIJIEICHUS
cekpeTa J00aBOYHBIX JKEJIE3 U CIEPMbl, HEMPOJOJDKUTEIbHAS TMEPEKUBAEMOCTD
CIIEPMUEB B TOJOBBIX MYTAX CaMKd. lIpy MaTOYHOM OCEMEHEHHUH 3SIKYJIAT
NOCTYTAET HETNOCPEICTBEHHO B MatKy. [lepeMelieHneM criepMHUEB 4Yepe3 CTEHKY
Tela M pora MaTKU MPOUCXOAUT OJlarofaps COKpAIIEHUI0 MYCKYJIaTypbl 3THX
opraHoB. Bo BpeMs 0XOThl y CaMOK MOBBIIIAETCS BO30YIUMOCTh MBIIII] B MaTKe,
NOBBIIIAETCS €€ TOHYC M BO3HUKAIOT PUTMUYECKHE COKpAIIEHUs NIPOJIOIbHBIX
MBIIII B MaTKe. B pe3ynbpTaTe uero Matka U3MEHSIET CBOIO (OpMY: YKOpauMuBaeTCs,
yTOJIIAETCS, MPU ITOM PacciabisioTCs IUPKYISAPHBIE MBIIIIBI IEHKA MaTKu. B
pe3yabpTaTe Yero MPOUCXOAUT PACKPBITHE KaHANIA MIEUKHU. JlaHHbIE N3BMEHEHUS BEAYT
K JIy4IIEMY BCAChIBAHHIO CIIEpMbl M MEPEMEUICHUIO €€ K BEpIIMHAM SiIeBOJA,
KpOME TOr0 YCHUJIMBAET COKPAILIEHUE MBIIIL MATKHA MPOCTOTJIAHIUH, COIEpKALIUECS
B crnepmun. CokpamieHue MaTku ObiBaeT 0€3yCJIOBHO pedIIeKTOPHOTO Xapakrtepa,
KOTOPBIN XapaKTepu3yeTcst BO3JACHCTBUEM pa3IpakuTeNield Ha CIM3UCTYIO 000I0UYKY
U YCIOBHO pedJIeKTOPHOTO Xapakrepa (IpH BUAEC caMlla, NMPU MPUKOCHOBECHUH U
T.J.).

OmnomoTBOpeHHEe  —  3TO  CIOXHBIM  (pu3HMOIOrHyYeckuii  mporiecc,
XapaKTEPU3YIOMIUICA  OIIOJOTBOPEHUEM  CIIEPMATO30UJIOB B  IIUTOIUIA3MYy
SANUEKIIETKU.

HopMblI 110,10B0M HATPY3KH NPOU3BOAUTEICH

VYcnoBueM J0JToNeTUs MPOU3BOJUTENEH SABISETCS COOJIFOJEHHE II0J0BOTO
pexuma. Ilpy TmOBBIIEHUH TOJOBOM HArpy3kH, MPOU3BOAUTENN ObICTpEe
M3HAIIWBAIOTCS U BHIOPAKOBBIBAIOTCS C JIMATHO30M acTlepMusi U U30cnepMusi. XoTs
MoJioBble pedIeKChl y MPOU3BOAMUTENICH HACTYMAIOT paHo : y ObIKOB, OapaHOB,
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XpsKOB — B 6-8 Mec., y epebuoB — 1,5 roga, HO B CIIy4Ky MOKHO ITyCKaTh
ObIKOB, OapaHoOB, XpsikoB — B 10-11 mecsues, xeped1ioB -3 roaa.

Uem panbllle HAYMHAIOT SKCIUTyaTUPOBATh MOJIOBYIO JIESITEIBHOCTh, TEM
paHbllle HacTymnaeT KinMakc. [Ipu BoJIbHOM Cilydke MojoBas Harpys3ka Jjist:

1. brika u 6apana 25-30 matok.

2. XKepeodua — 20-25 koHEMAaTOK.

3. Xpsaka—10-15
CBMHOMATOK. IIpu pyuHoii
CIIyYKe :

1. Bbriky- 60-80 xopos.

2. bapany — 80-100 oser.

3. Kepebiy — 60 koHeMaToK.

4, Xpsiky — 30 cBUHOMATOK

[Tpu uCKycCTBEHHOM OCEMEHEHHH 3a TOJl MOYKHO OCEMEHUTD:

- cnepmoii 6b1ka — 500-3000 kopoB;

- xepedia — 200-1000 konemMaTok;

- xpsika — 200-800 cBuHOMATOK;

- 6apana — 500-15000 oBuemaToK.

[IpaBoMepHOCTH  TakOW  Harpy3Ku OOOCHOBBIBACTCS  TIIATEIBHBIM
UCCJIeIOBaHNEM KadecTBa criepMbl. Harpyska juist Obika: 2 cajaku B JIeHb ( uepe3 S-
10 MuH, yTOOBI HE yracyio BO30yXkJAE€HHE Mocie nepBoi canuku). [Ipu moBTOpHOMN
caZike ISIKyJIAT OObIYHO OoJbllle O 00beMy U Jydilero kaudectsa. [loBTopHoe
B3sITHE — dYepe3 2-3 AHs. Y KaXIOro MpOM3BOJIUTENS €CTh AyOsep, OJU3KHM 1o
kauyecTBy criepMbl. [lomyyatoT cnepmy oObIYHO depes 2-3 yaca mocie KOPpMIICHUS U
1 yac mocie moeHwusl.

Ha npeanpusitun ciepmy mosry4aroT 1o clienyromieid cxeme: 1. YV ObIkoB 10 2X
net-1 caaky B Henemo. 2. C 2 1o 3 net- 3 canku B ABe Henenu. 3. Crapiie 3X JieT —
3 cagku B 2 Hemenu. 3a oJMH pabouyuil JeHb MOJydYaroT 2 3sKyisaTa. Y OapaHa
cpenHssi Harpy3ka 4-6 3sKyJIsSTOB B JIEHb NMpU AYIUIETHBIX caakax. llepBas caaka
yTpOM Yepe3 2 yaca Mocie KOPMJICHUS, MOEHUs M YTPEeHHeW mporynku. Bropas
cajka — 4yepe3 2 daca mocje nepBoil. TpeThsi — MOXKET OBITh BO BTOPOI MOJOBUHE
nus. 20 20 B xBocte nmpuaaTtka cnepmueB Ha 30-40 asikynsaToB. [lockonbky GapaHbi
C CE€30HHBIM TUIIOM OCEMEHEHHS, TO HET ONIACHOCTU B UPE3MEPHON Harpy3Ke.

VY skepebiia ciepMmy MOy4aroT OAWH pa3 B ICHb U OJIMH JICHb B HEJIEIIO JTAETCS
JUIsL OT/ABIXA. Y XpsAKa — OJiHa cajka B 3 nHsI. MoXXHO cajJku paspemiaTh uyepe3 2-1,5
nHs, HO Torja vepe3 10-15 mreit pabotel momkHaA OBITH Hemels oTabixa. Ciemyer
MMETh B BHUJY, YTO MOJIYYEHHUE CIIEpPMbl OT MPOU3BOJAMTENICH OCYHIECTBISETCS IO
rpaduKy, TOUHO IO BPEMEHH, MTOCKOJIBKY BBIpaOaThIBae€TCs YCIOBHBIA pediiekc Ha
BpeMsl. B mpuHIMIIe, MOXHO HCIOJB30BaTh OBIKOB — 10 14- 17 ner, 6apaHoB — 6-8
neT, XpskoB — 8-10 set, xepeod1oB - 20 jierT.

HpOZlO.II)KI/ITe.]'IbHOCTb 6epeMeHHOCTI/I y CaMOK

c/x KNBOTHBIX. Bausinue
6epeMeHHOCTI/I Ha OpraHu3M CcaMoOK
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bnaronpusitHoe BiausiHUE OEPEMEHHOCTHU: YCKOPEHHUE 3aBEPILICHHUS 3PEJIOCTH
Tena y MepBOOCPEMEHHBIX, YIYUIIEHUE YIUTAHHOCTU U Jp. HebmaronpusitHoe: Bce
HEO0OXOIMMbIE BEIIECTBA MOCTYNAIOT B OPraHU3M IUIOJA Yepe3 OpraHu3M MaTepH.
[ToaTOoMy eciii MaTEpUHCKHUIM OpraHu3M HE MOJy4aeT ¢ KOPMOM HEOOXOJIUMBIE ISt
IJI0/1a BEIIECTBA WJIM HE MOXET UX YCBOUTh M IepepadoTarh, MOTPEOHOCTU IIOA
yIOBJIETBOPSIOTCS 32 CUET OOCAHEHUS STUMH COCIUHECHUSIMU TKaHEW WIIM OPraHOB
MAaTEPUHCKOT0 OpPraHu3Ma.

Y OepeMeHHBIX CaMOK TMOBBIIIACTCS BHYTPUOPIOUIMHHOE JABJICHHE, YTO
MPUBOJAUT K YYaIlEHUIO aKTOB Je(eKkaluu ¥ MOYEHCITyCKaHUs, MpeobiialaHuio
TPYJIHOTO THUMA JbIxaHus W ero ydvaunieHuto. [loBwimenue Harpy3ku Ha CCC
BBI3BIBACT TUNEPTPODUIO CEPACYHOM  MBIIIIBI, MPEUMYIIECTBEHHO JIEBOTO
xKenmyaouka. PaspacraroTcs cocyAbpl MaTKH, UX AUAMETpP yBEIWUYUBAEeTCs B 4-5 pas.
[ToBeimaercst cBepthiBaeMocTh kpoBu u COD. KomuyectBo kanbius u docdopa
YMEHbIIAETCs, Kanusa yBeanuuBaeTcs. CHayana yNUTaHHOCTh MOBBIIIAECTCS, TOTOM
KUBOTHBIE XyActOT. [I[poUCXOaUT HEPABHOMEPHBIM POCT KOMBIT U POrOB, HA HUX
oOpa3yrorcs Kojiblla. MoKeT HaOJIIoJaThCs HapylIEHHE MHUHEpaJIbHOrO0 OOMeHa
(kocTHas TKaHb OOCIHSAETCS COJSIMU M3BECTH, UTO MpeapacioiaraeT K CIOHTaHHBIM
nepesomaMm Kocteil). TkaHu 3a7ep>KMBaIOT BOJY, CTaHOBATCS Oo0Jiee COYHBIMHU
(otexkun). B opranusMe HakalJIMBalOTCS a30TUCThIE BEHIECTBA. YIIydlIaeTcs
ycBoeHHe yrieBojoB. OOpasyercs MenaHo(op — TOPMOH, OOYCIOBIMBAIOIIUAN
NUTMEHTAIMIO TUTAIICHT U MOSBJICHUE MATEH 0€PEeMEHHOCTH.

B suyHHMKax OJHO WM HECKOJBKO >KENThIX Tel OepeMeHHocTu. Martka
yBEJIMUMBAETCS B pa3Mepax. B mepBoil mojoBuHe OepeMEHHOCTH MaTKa COYHas,
YTOJIIEHHAsl, K KOHIly €€ cTeHKa HucToHYaeTcs. CHUIbHO YBEIMYHMBAETCS POT-
mwionoBMmectrinie. [lupokue MaToyHblE CBSA3KH pPAacTATUBAIOTCA. 3BUTOCTH
COCYJOB HMX M CTEHOK MaTKh wucye3zaeT. [Ipoucxonut JONOJHUTENbHAS
Backymspuzanus TkaHed. [IIM  yBenuumBaeTcs B oObeMme,  CIM3HUCTas
runepTpo@upyeTcs, KaHaJl IUIOTHO 3akpbiBaeTcs. Ero mpocBeT 3akphIT TycTON
yOPYrol TOJYNpPO3pavyHON CIIM3UCTONH MTPOOKOHM, HECKOJIBKO BBICTYIAMOIICH U3
HApY»XHOTO YCThs IIEHKU B MpOcBeT Biaranumia. Ciu3uctas Biaraauiia oienHas, K
KOHIy OEpEeMEHHOCTHM — 3aCTOMHO THUIIEpEeMUpOBaHHAs, WHOTJA OTeuyHas, e¢
IIOBEPXHOCTh MaTOBasl.

Cpoxu mpoAOHKUTEIEHOCTH OEPEMEHHOCTH Y Pa3HBIX BHIOB KUBOTHBIX

KopoBa 270-300 285 (9)
ByiiBonuia 300-315 307 (10)
Sanxa 250-265 258
Jlocuxa 235-247 240
Onennxa 195-245 225 (7)

116



OBua, ko3a 145-157 150 (5)
Ko6bL1a 320-355 336 (11)
BepOmronuia 377-423 400 (13)
Ocnuiia 360-390 365 (12)
CBuHBS 110-140 114 (4)
Cobaka 59-65 62 (2)
Komka 55-60 58 (2)
Kpoabunxa 28-33 30 (1)
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