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COIAEPKAHUE

BBE/JIEHHUE

Meroauueckue yka3zaHus K mOpakTudeckoil  pabore Ne 1. VYcerpoiictBo
MUKpOcKora. MeToinka paboTbl ¢ MUKPOCKOTIOM

Meronnueckue ykazaHusi K mpakthuueckod pabdore Ne 2. CtpoeHue u
XAMHUYECKUN COCTAB KUBOTHOM KIIETKH

Meronuueckue yka3aHusi K npaktudeckod pabore Ne 3. CtpoeHue u
pPa3BUTHE MOJOBBIX KJIETOK, OIUIOJOTBOPEHUE

Meroauueckue ykazaHusi K mpakthyeckod padore Ne 4. OHTOreHe3 u €ro
HaYyaJIbHBIN TIEPHO]] IMOPUOTEHES

Meronnueckue yka3zaHus K Tpaktudeckoil padore Ne 5. [lonsitue TKaHH.
Knaccuduxanus Tkaneu

MeTtoauueckne ykasaHus K TpakThuueckoil pabore Ne 6. XapakrtepucTtuka
TKaHeu. KpoBb, Kak TKaHb

Meroauueckue ykazaHus K mpakthuyeckod pabore Ne 7. Ilmockoctu u
HaIlpaBJICHUS HA TEJIE KUBOTHOTO

Meroanueckue ykazanus K npaktuueckor pabore Ne 8. Pazsutue, dopma u
CTPOCHHUE KOCTEN

Metoauueckue ykazaHus K mpaktudeckoil padore No 9. ITomHblil KOCTHBIN
CErMEHT TYJIOBUILA

Meroanueckue ykazaHus K mnpaktudyeckoil padore Ne 10. OcobGeHHOCTH
CTPOEHUS MTO3BOHKOB M TPYJIHOM KJIETKU y IOMAIIHUX )KUBOTHBIX. CTpoeHue uepena

Meroanueckue ykazaHus K mpaktudeckoit pabdore Ne 11. Coenunenue
KOCTEH: CyCTaBBbl, CBSI3KH, CYXOKUJIUS

Meroanueckue ykazaHus K npaktudeckoit pabore Ne 12. Mplmiibl TpyaHOM U
OpIOIIHOM CTEHOK. MBIIIIIBI TPYHOM U Ta30BOM KOHEYHOCTEH

Meroanueckue yKazaHuWs K TpakThdeckoi pabore Ne 13. Bumossie
O0COOEHHOCTH CTPOCHUS KOXH. DU3HOIOTUS KOKU

Meroanueckue ykazaHus K npaktudeckoi padore Ne 14. HepBHble LeHTPHI U
X CBOMCTBA. XapaKTEPUCTHUKA CIIMHHOIO M TOJIOBHOI'O MO3ra: CTPYKTypa H
byHKIUN

Meroanueckue ykazaHusl K mpakTudeckoi padore Ne 15. Xapakrepuctuka
JKEJIE3 BHYTPEHHEW U CMEIIAHHOM CEKPELUU

Meroaunueckue ykazaHusi K npaktudeckoit padore Ne 16. CoctaB u cBoMCTBa
kpoBu. JIumda

Meroauueckue yka3zaHus K mpaktuuecko padore Ne 17. OcHOBBI
remoanHamuku. Ousnosnorus cepana

Meroanueckne yka3zaHus K TpakTUdeckoil pabdore Ne 18. dusmonmorwus

JAbIXaHHAI. I'a3000MeH B JIETKHX M TKAHIX
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Metonuueckue ykazaHusi K mnpaktudeckoi padore Ne 19. OcobGenHoctu
NUIIEBAPEHUS B PA3IMUHBIX OTAETIaxX

Mertoauyeckne ykazaHuss K mnpakTuueckoi pabore Ne 20. Cucrtema
MOYe00pa30BaHMsI U MOYEBBIICICHHUS

Meroanueckue yka3zaHHS K TpakTHYeckoil pabdore Ne 21. dusmonmorwus
pasMHoxkeHus. [1os1oBOM UK

Metoauueckue ykazaHus K mpakTtudeckoil pabore Ne 22. OcoOGeHHOCTH
(U3NONOTHH MTUIIEBAPCHNUS, IBIXaHUSI U BBIJCICHUS IITUI]

Meroanueckue ykazaHus K mpakTudeckoil padore Ne 23. XapakTepucTuka
aHAJIN3aTOPOB
Cnoucoxk nurepaTypsl



BBEJIEHUE

JlaHHBIE ~ METONWYECKHWE  yKa3aHWs  MpeJHa3HAYCHBl IS BBITOJIHCHHUS
OPAKTUYECKUX paldoT 1O AUCHUIUIUHE «AHATOMHS U (PU3UOJIOTUS SKHUBOTHBIX)
CTyJICHTAaMHU CPEIHEro MpoQecCHOHATLHOTrO o0pa3oBaHus 1o crenuaabHOCTH 36.02.02
3oomexHus.

[IpakTuyeckue 3aHATHSA JOTMOJNHSIOT TEOPETHUECKHM KypC, IMO3BOJSIOT JIydlle
YCBOHWTHh €ro, 3HAKOMAT C (DaKTUYECKMM MaTepualioM Ha mnpaktuke. llenpro
MPAKTUYECKUX 3aHATHI MO0 aHATOMUU M (PU3UOJIOTHH KUBOTHBIX SBIISIETCS O3HAKOMIICHUE
CTYJIEHTOB C NPUHLIUIIAMHU U 3aKOHOMEPHOCTSIMHU CTPOCHHSI U Pa3BUTHUS Pa3IUYHBIX
OpPraHOB M TKAHEH TeJia )KUBOTHBIX.

B Mertogmueckux ykazaHUSX JaHbl TOSICHEHUS K BBIMOJIHEHHUIO TMPAKTUYECKUX
pa6ort. Ilocne kaxa0i pabOThl IPUBEAECHBI BOIPOCHI ISl IPOBEPKHU.

Kaxxnpiit cTyneHT 10omKeH BeCTH pabouyro TeTpaab, B KOTOPYIO 3aHOCSTCS:

1) HaumeHOBaHUE PAOOTHI;

2) yCIlIOBUS €€ BBINIOJHEHUS;

3) 3akmroueHue mo pabdore.

Bce mpaktuueckue pabGoThI BBIMONHSIOTCS B Y4eOHOH IabopaTOpUu TEXHUKyMA.
[Tocre BBITIONHEHUS BCEX MPAKTUYSCKUX pabOT paboyas TeTpaab IOANMKCHIBACTCS
MPEroaBaTeIeM-PYKOBOJIUTEEM  MPAKTUYECKUX pabOT UM TPEeAbABIACTCA  TMpU
clade PK3aMeHa WM TOJY4YCHHUsS JIONyCKa K JK3aMEHY MO AWCIHUIUIMHE AHATOMHS H
(bU3HOIOTHS )KUBOTHBIX.

Matepuan o KakJ0oMy 3aHSTHIO M3JIaraeTcsl B CIENYIONIEH MOCIea0BaTeIbHOCTH:
BHaYaJIe KpaTKo (hOPMYITUPYETCS 1SN 3aHATHUS, 3aTEM ONPEICISICTCS KOHKPETHOE 3a/IaHNe
U TIOPAJIOK BBITIOJIHEHHUS, TPUBOAUTCA TMEpPEYeHb HEOOXOIUMOTO OO0OpYyIOBaHUS U
MaTEpUaJIOB, a TAKKE€ METOJIMYECKUE YKA3aHUsI 10 MPOBEIACHUIO MPAKTUIECKONW paboThl U
KOHTPOJIbHBIC BOIIPOCHI.

[IpenogaBarenh NMPUHUMAET BBIMOTHEHHYIO CTYACHTOM IMPAKTHYECKYIOpadOTy B
UHAUBUAYaTbHOM mopsiake. s momycka K SK3aMeHy, M0 OKOHYAHHUIO MPAKTHYECKHX
3aHATHH, CTYIEHT MPEACTABISET HAMIEKAIUM 00pa3zoM 0(hOPMIICHHYIO TETPaIb.

[{enecooOpa3HO B KOHIIE 3aHATHS COOOMIATh TEMY CIEIYIOMIETO MPAKTHYECKOTO
3aHATHS W YKa3bIBaTh JIUTEPATypHbIE HCTOYHUKHA. OOydaromuecs B TaKHAX CIydasx
MPHUXOJAAT C TOTOBBIMH KOHCIIEKTaMHM, U MPEMOIABATEII0 OCTACTCS JaTh JIMIIb IEICBYIO
YCTAaHOBKY 3aHSTHS, paclpeleluTh 3aJaHus, MOKa3aTh TEXHUKY BbImoiHeHus. [locme
ATOTO 00yYaromMecs MPUCTYIAIOT K CAMOCTOSTEIBHON padoTe.

B pesynbrare ocBoeHHS Y4EOHOMN TUCIUILTUHBI 00YYaIONIUIICS TOKEH YMeTh!

- OINpEAeIATh TONOTPaPUIECKOE PACIIOIOKECHHE M CTPOSCHUE OPraHOB M 4YacTel
TeJa JKUBOTHBIX;

- OIpeneNsaTh AaHATOMUYECKHE U BO3PACTHBIE OCOOCHHOCTH YKHBOTHBIX;

- OIpenessaTh U PUKCUPOBATh (PU3NOJIOTMUECKHUE XapaKTEePUCTUKH KUBOTHBIX.

B pesynbrare ocBoeHHs Y4eOHON AUCIUILTUHBI 00YYaIOUINIiCs TOKEH 3HATh.

- OCHOBHBIC TIOJOKEHUS W TEPMHUHOJOTHUIO IHUTOJOTHH, THUCTOJIOTHH,
AMOpHoIOrun, MOp(OJIOTHUHU, AHATOMUU U (PUZHOTOTUH KUBOTHBIX;
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- CTpOEHHE OpPraHoB M CHCTEM OpPraHOB >XUBOTHBIX: OIOPHO-/IBUTATEIbHOM,
KPOBEHOCHOM, MUIIEBAPUTEIBHOM, JBIXAaTEIbHOM, TOKPOBHOW,  BBIACIUTEIBHOM,
MOJIOBOM, HIOKPUHHOM, HEPBHOM, BKJIIOYAsl LIEHTPAIbHYIO HEPBHYIO CUCTEMY (lajiee -
[HHC) ¢ ananuzaTopamu, UX BUA0BbIE OCOOCHHOCTH;

- XapaKTePUCTUKHU MPOIIECCOB KU3HECATEIbHOCTH;

- usnonornyeckue PyHKIIMHU OPTaHOB M CUCTEM OPTaHOB JKUBOTHBIX;

- (PU3HOJTOTUYECKUE KOHCTAHTHI CEIBCKOX03IMCTBEHHBIX )KUBOTHBIX;

- O0COOGHHOCTH  TPOIECCOB  IKUZHENECATEIBHOCTH  pa3IMYHBIX  BHUJIOB
CEJIbCKOXO03MCTBEHHBIX JKUBOTHBIX;

- MIOHSTHS MeTaboJIM3Ma, TOMeOcTas3a, PU3NOIOTUUECKON alalTalluy >KUBOTHBIX;

- perynupytone GyHKIIUU HEPBHOU U SHIOKPUHHOM CHCTEM;

- (yHKIIUY UMMYHHOU CHCTEMBI,

- XapaKTePUCTUKHU MIPOIIECCOB Pa3MHOXKEHHUS pa3IMYHBIX BHJIOB
CEJIbCKOXO03MCTBEHHBIX JKUBOTHBIX;

- XapaKTEePUCTUKH BBICIICH HEPBHON NESATEIHHOCTH (TIOBEIACHUS) Pa3THUUHBIX
BUJIOB CEIIbCKOXO03SUCTBEHHBIX KUBOTHBIX.

IIpaBwia BbINOJIHEHH S JIAOOPATOPHBIX PadOT

[Tepen HavasioM BBITIOTHEHUS KaXXA0W JaOOPaTOPHOU pabOTHI MIPOBOJAUTCS OMPOC
C LIETBI0 TIPOBEPKU 3HAHUN U TOTOBHOCTU CTYJICHTOB K BBITIOJHEHUIO PaOOTHI U 3aJJaHUI
K HUM.

OobopynoBanue j1adopaTopuu U padOYNX MeCT J1adOpaTOPHUM:

- IOCaI0YHBIC MECTA MO KOJIMYECTBY 00YJArOIINXCS;

- pabodee MeCTO MpernoaBaTes;

- KOMIUIEKT Y4eOHO-METOIMYECKON JOKYMEHTAIUU TI0 aHATOMUU U (PU3UOJIOTUN
YKUBOTHBIX;

- 1abopaTopHOoe 000pyI0BaHUE (MYJISKU, aHATUTHIECKHUE BEChI, MHCTPYKIIMOHHO-
TEXHOJIOTUYECKUE KapThl, JIabopaTopHas TIOCYyAa, CKEJIEeThl J>KUBOTHBIX U IITHIIL,
pa30opHbIe MOJIETN KOCTEH MOMAIIHUX MEIKHUX JKUBOTHBIX U MTHII, KOMIUIEKT y4eOHO-
METOAMYECKON JTOKYMEHTAIlMH, MYJSDKH OpPraHOB W TKaHEW, CyXue U BIIAXKHBIC
npenapaTel OPraHoOB U TKaHEM).

Texaudeckue cpeacTBa 00yUEHUS:

- WHTEpPaKTUBHAs JOCKa C JIMIEH3UOHHBIM MPOTPAMMHBIM OOECIeUYeHUEeM H
MYJIbTUMEIUATIPOCKTOP.



INEPEYEHD ITPAKTUYECKUX PABOT

HanMeHoBaHMe NpaKTHYeCKOH padoThI

KoanuectBo
JacoB

[Ipaktuueckas padora Ne 1. VYcrpoiictBo Mukpockona. MeTtoauka paboThl ¢
MUKPOCKOIIOM
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[Ipaktuyeckas padbota Ne 2. CTpoeHHEe U XUMUYECKUN COCTAB )KUBOTHOM KJIETKH

[Ipaktuyeckass pabora Ne 3. CrpoeHue © pa3BUTHE TOJOBBIX KIETOK,
OILJIOIOTBOPEHUE

[IpakTudeckas padbota Ne 4. OHTOTeHE3 M €r0 HaYaIbHBINA IEPHO] SMOpUOTeHe3

[Tpaktuyeckas padota Ne 5. [Tonsitue Trkanu. Knaccudukanus Tkanei

[TpakTrueckas padora Ne 6. Xapakrepuctuka Tkaneid. KpoBb, Kak TKaHb

[Ipaktuueckas padota Ne 7. [ImockocTu U HanpaBJIeHUsI HA TeJ€ )KUBOTHOTO

[Ipaktuyeckas pabota Ne 8. Pa3zButue, hopma u cTpoeHUE KOCTEH

[Ipaktuyeckas padota Ne 9. [TonHbINH KOCTHBIM CErMEHT TYJIOBHILA

[Ipaktrueckas pabora Ne 10. OcoOEeHHOCTH CTPOEHHUS IMO3BOHKOB U TPYIHOM
KJIETKU y IOMalIHUX )KMBOTHBIX. CTpoeHue yepena

[Ipaktuyeckas pabota Ne 11. CoeqrHeHHE KOCTEM: CYCTaBbl, CBSI3KU, CYXOXKHUITUS

[IpakTuyeckas pa6ora Ne 12. Mplmiisl rpyiHON U OpIOIMIHON CTEHOK. MBIIIIIBI
IPYIHOU U Ta30BOM KOHEUYHOCTEUN
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[Ipaktuyeckass pabora No 13. BumgoBsle OCOOCHHOCTH CTPOEHHUS KOXHU.
DU3NONIOTHS KOKHU

[Tpaktuyeckas padora Ne 14. HepBHbIE IIEHTPHI U UX CBOWCTBA. XapaKTEPUCTHKA
CHMHHOTO U TOJIOBHOTO MO3Ta: CTPYKTYpa U QyHKIIUU

[IpakTuueckas padora Ne 15. XapaktepucTrka xein€3 BHYTPEHHEW U CMEIIaHHON
CeKpeLnu

[Tpaktuyeckas pabota Ne 16. CoctaB u cBoiicTBa kpoBu. Jlnmda

[Tpaktuueckas padora Ne 17. OcHoBbl reMoanHaMuku. dusnonorus cepama

[Tpaktrueckas pabora Ne 18. ®dusmonorusi apixaHus. ['a3000MeH B JIETKUX H
TKaHAX

[Tpaktrueckas padota Ne 19. OcoGeHHOCTH MUIIIEBAPEHUS B PA3TMYHBIX OT/IETaX

[Tpaktrueckas padora Ne 20. Cuctema MoueoOpa3oBaHUsI U MOYEBBIACICHUS

IIpakTuueckas padota Ne 21. @uznonorus pasMHoxeHus. [lonoBoi nuki

[Tpaktuueckass pabora No 22. OcobeHHOCTH (DU3MOJIOTUU THIIEBAPEHUS,
JIIXaHUS ¥ BBIJICJICHUS MTHII

IIpakTuyeckas padota Ne 23. XapakTepucTuka aHaJIU3aToOpOB
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IIpakTnyeckas padora Ne 1
TEMA: YcTpoiicTBO MUKpPOCKoNa. MeToanka padoTbl ¢ MUKPOCKOIIOM

HEJIb PABOTDI: u3zydeHue ycTpoHCTBa MHUKPOCKONIA M OCHOBHBIX METOIUK

paboThI C HUM
Teopernyeckuii 0030p:

CoBpeMeHHBIE METO/bI THUCTOJIOTHYECKHX MCCIICIOBAHUI BEeChbMa MHOTOYHMCICHHBI H
pazHooOpa3Hbl. OHM MO3BOJSIOT IMPOU3BOAUTH CTPYKTYPHBIH M TMCTOXMMUYECKUN aHAIU3
00BEKTOB Ha MUKPOCKOIIMYECKOM U CYOMUKPOCKOITMYECKOM YPOBHSX.

MuKpOCKONIMYECKUH METOA. DTO OCHOBHOM METOJ M3YYEHHUs >KMBOTHBIX TKaHEM.
CymHocTe ero ompeaensercs (UKcanuedl Marepuaslia HMCCIEAOBaHUSA C  HOCIEAYIOIINM
HPUTOTOBIICHUEM OKPAIICHHBIX CPE30B.

K cBeToBOlf MHKpPOCKONHMM OTHOCAT Takxke (Ha30BO-KOHTPACTHYIO MHUKPOCKOIIHIO,
¢uyopecuieHTHYI0 ©  yiubTpaduoneToByo. COBpPEMEHHbIE MHKPOCKOIBI  00CCICUHUBAIOT
paspemieHre  (BO3MOXKHOCTh ~ HaOMIOAaTh  JOBE  TOYKM  pa3genbHo)  mopsinka 0,2
MKM U JIAI0T MaKCHMaJlIbHOE yBEJIUYEHUE B 2000- 2500 pas.
DJNEeKTpOHHAasT ~ MHKpPOCKONHS  —  METOJ]  CYOMHKPOCKOIHMYECKOTO  HCCIIEAOBaHUS,
OCYLICCTBIIICTCS C TOMOIIBI0 TPAaHCMHUCCHOHHOTO  (IIPOCBEUMBAOLICTO)  3JICKTPOHHOTO
MHKpOCKOTa. B~ COBpeMEHHBIX  TPAaHCMHUCCHOHHBIX  MHKpPOCKONAX  pa3perlaromas
crocodHocTh coctanisgeT 0,1- 0,7 HM.

IIpubGopsl u 060pyaoBaHue

OCHOBHBIM HpI/I60p0M JJIA HN3YUCHUA THUCTOJIOTHYCCKHUX O6”I)€KTOB SABJISACTCA
MHKPOCKOTI - CBETOBOHA, JIIEKTPOHHBIN u TEJIEMHKPOCKOII.
Jns  U3roTOBIEHUS  CPE30B  MPUMEHSIOT npubop MUKpoTOM. CylecTByeT  MHOTO
€ro KOHCTPYKLHH, HO 4Yalle BCErO HCIOJB3YEeTCS CaHHBIH MHUKpPOTOM. OH COCTOMT U3
TSDKENOM METaJUTMYeCKOW CTaHWHBI, HECYIIEH MOJ03bs, M0 KOTOPhIM B 0OCOOOM Jepikarelie
JIBIDKETCS MUKPOTOMHBIH HOX.

YcTpoiicTBO MUKPOCKONA
OCOOEHHOCTBI0O MMKPOCKOIA KaK OINTHYECKOTro MNpuOOopa, MO3BOJISIOLIETO IMOIYYUTh

CHJIBHOC YBCINYCHHUC paccMaTpruBaACMBbIX O6’I)€KTOB, SABJIACTCA KOM6I/IHaHI/I$I
ABYX CHCTEM OITHUYCCKHUX JIMH3: 00BCKTHBA — CHCTEMBI JIMH3, AJaroluX HEHIOCPEACTBCHHOCL,
NEPBUYHOC YBCIIMYCHUC O6’I)€KTa, H OKylsgpa — CHCTEMbI JIMH3, C IIOMOHIIBIO KOTOPBIX

paccMaTpUBaeTCs B yBEJTMUEHHOM BUJIE N300pakeHHE, 1aBaeMoe 00bEKTHBOM.

B Mukpockone pa3znuyaroT IITaTUB, OOBEIUHSIONIMN MEXaHMYECKHE U OCBETUTEIbHBIE
4acTH MMKPOCKOIA, ¥ ONTHYECKHE JIMH3blL. B IITaTMBE MHUKpPOCKONA PA3IMYAOT CIEAYIOLIHNE
OCHOBHbIE yacTH (cM. PuCyHOK).

OnTnyeckas cucreMa MEKPOCKOIA

OnTHyeckre CHCTEMbl MHKPOCKOIIOB COCTOSAT W3 OOBEKTUBOB, BBHUHUYMBAIOIIMXCS B
rHE3/1a PEBOJIbBEPA, M OKYJISIPOB, CBOOOIHO BCTABISIONIMXCS B BEpXHEE OTBEpCTHE TyOyca.

OOBEKTHBBI OTEYECTBEHHBIX MUKPOCKOIOB Pa3eisiioT Ha 4 KaTEeropuu: ¢ KPaTHOCTHIO
yBemuueHuss 8 wim 10 pa3  (cmabeie), 20 (cpemnme), 40 (cumpHBIE) U 90
(04eHb cUIIbHBIE — IMMEPCHOHHBIE UJTH MOTPYKEHHBIE BBOJY, Macjo U T.1I.).

Oxynspbl Takke OBIBAIOT: C KPATHOCTHIO yBenuueHus 5 u 7 (cnabere), 10 (cpennue), 15
(cunpHBIC). YBeIWYEHHE OOBEKTa OIpeAeNsieTcs IPOU3BEIEHUEM YBEIWYEHHS, J1aBaeéMOTo
00BEKTHBOM, Ha YBEJINUEHHE, JlaBaeMoe OKYJISIPOM. Hano UMETh B
BUJY, YTO TOJBKO OOBEKTHUB YBEIMUMBAET OOBEKT, a OKYJSAp JIMIIb PACTATUBAET U300paKeHHe,
JlaBaeMoe OOBEKTHUBOM.



Puc. MuKpocKon ¢ MOHOKYJISIPHOH HACAKOI, BCTPOEHHbIM B OCHOBaHHUE
OCBETHTeJIeM ¢ rajioreHHoii Jammnoii 6 B, 6 Br uiiu 6 B, 10 BT 1 coBMelieHHBIM ¢ ceTeBOii
BHJIKOM MCTOYHMKOM NMUTAHUSA

1 - oxyunsip; 2 - MOHOKYJISIpHAsI Hacaaka; 3 - peBOJbBEPHOE YCTPOUCTBO 4 - OOBEKTHB 5 -
IIPEIMETHBINA CTOJIMK; 6 - KOHJIEHCOP; 7 - KOPIIyC KOJIJIEKTOPHOM JINH3BI; 8 - MaTPOH C JIaMIIOM; 9
- mapHup; 10 - pyKosiTka MepeMelleHus KpOoHIITeiHa KoHAeHcopa; 11 - pykosiTKa TOHKOH
doxycupoBky; 12 - pykosiTka rpy6oit ¢okycupoBku; 13 - tyOycomepkarens; 14 - BUHT Juis
KpEIUICHUs HaCa/IKH.

I[Ipuémbl padoThl ¢ MUKPOCKONIOM

ITpuctynas k paboTe ¢ MHUKPOCKOIOM, HYXHO, NPEXKIE BCEro, MPOBEPUTH 3€pKajo
(T1OJKHO CTOSITH BOTHYTOE) M peBOJbBEp (IOJKEH ObITh ciabblii  00BeKTUB §), a
TaK)Ke 3aMKHYT JIM PEBOJIbBEDP Ha 3aceuKy. Jlajee Hy)KHO MpoJeaTh CIEAYIOLIEE.

1. YnoOHO mnoOCTaBUTH MHUKPOCKON Yy Kpas crojia (Ha paccTossHMM 10 1 cM oT
Kpast), 4TOOBI HE IPUXOIUIOCH K HEMY TSHYThCSL.

2. VYcraHOBUTH OCBelleHHWE TMpU claboM OOBEKTHUBE, TOBEPHYB 3€pKajo Tak,
4TOOBI 10JIe 3pEeHUsI ObUIO OCBEIIEHO PaBHOMEPHO M JOCTATOYHO SIPKO (HO Tak, YTOOBI CBET HE
paszpaxka riasa).

3. IlonoxuTh mpenapaTt Ha MPEIMETHBIM CTOJIMK (IPOBEPUTH, YTOOBI TOKPOBHOE CTEKIIO
npemnapara OblJIO CBEPXY) TaK, YTOOBI 0OBEKT MPUXOAMIICS IPOTHUB OTBEPCTHSI CTOJIHMKA.

4. JIBuKeHHEM Kpemalbepbl (BHHTa TIpyOoOil peryaupoBKH) HalTH ¢oKyc ciaboro
yBenu4YeHHs (CBOOOHOE paccTosTHUE OKOJIO 1 cM.).

5. PaccMmoTperh mpemapar npu ciaaOoM YBEJIWYEHWH; HAWTH Ha Iperapare Xopollee
MECTO JJii TOCIEAYIOUIEro  JIETAIbHOIO HM3y4yeHUsT M [OCTaBUTh €ro B IEHTP
I10JIs1 3pE€HUS] MUKPOCKOIIA; 3aKPENUTh Mpenapar 3aKuMaMHu.

6. He wmenss ¢dokyca, TOBEpHYTH pPEBOJIbBEpD Ha CHJIBHBIM OOBEKTHUB, TPOBEPUB
3aMbIKaHHE 3aCEYKU PEBOJIBBEPA.



7. OueHb OCTOPOKHBIM JIBUKEHHEM KpeMallbepbl YCTAaHOBHUTH (OKYC CHIIBHOTO
yBenu4yeHus: (B OOJBIIMHCTBE CIIydaeB HAJIO CJErKa MOAHATh TyOyC) M MHUKPOMETPUYECKUM
BUHTOM C(POKYCHPOBATH OOBEKT.

8. Paccmorpers mpemapar TpH CHJIBHOM YBEIMYECHUH, HENPEPHIBHO Bparias
(cierxka) MUKPOBHUHT B 00€ CTOPOHBI Ha YETBEPTh 000poTa. ITO HEOOXOAUMO MOTOMY, YTO, KaK
ObI TOHOK HH OBUT OOBEKT, OH UMEET TOJIIMHY, U TIO3TOMY TaKas MaHUIYJISALUS HYXKHA, YTOOBI
pPacCMOTPETh CTPOSHUE TpeTapaTa B IITyOOKUX CIIOSX.

9. Ilo oxoHYaHWM HAOIIOAEHHS W 3apUCOBKM Mpemnapara ciexyeT IMOAHSATh TyOyc,
NIEPEeBECTH PEBOJIbBEp Ha ci1aboe yBETWYEHUE M TOJIBKO TOTJa OCBOOOIWTH 3aKUMbI U CHSTH
Ipernapar co CTOIMKAa MHUKPOCKOTIA.

MeToanka U3roTOBJIEHHSI BpEMEHHOI0 annapara

/

. ,7\ wnera
’///4/ Kanns sonu
& ”
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BHUMAHMUE! Henb3s yOupars npenapar u3 1nojg 00beKTuBa CHJIbHOI0 yBeJIU4eHHUs
—3TO0 MOKeT NIPUBECTH K NMopYe NPenapara u NOBPeKIeHNI0 00beKTHBA.

HexoTopbie 0c00¢HHOCTH MHKPOCKONIUPOBAHUS

x He cnmegyer mpumiypuBaTh OAMH Tia3. CMOTpPETb B OKYJSp JydIle JIEBHIM IJ1a30M
(ecnu OH He UMeeT JedeKTa), IPU 3TOM MPABbI JOHKEH OCTaBaThCs OTKPBITHIM.

x IIpu crnaObIx YBETUUEHUAX KOHIEHCOP HYKHO ONyCKaTh, & IPU CUJIbHBIX TOJAHUMATb.

x  Jlmadpparma [omxkHa OBITh MPUKPHITA HACTONBKO, YTOOBI JaTh HaWOOIBIIYIO
KOHTPACTHOCTh KOHTYpaM MHUKPOCKOITHYECKUX CTPYKTYP.

x He pexoMmeHIyeTcs NPHUMEHATh IUAroHaJbHBIE BHUHTHI IPEJMETHOIO CTOJMKA JUIS
NEPCABMIKCHHUA IpEriapara, €ro HY>XHO HCPCABUTATH pyKOfI, HCIIOJIB3YA JUAroHaJIbHBIC BUHTBI
TOJIBKO Il HEHTPOBKH HY’KHOT'O MECTA.

3adanue. M3y4uTb MaTepUall TEOPETHYECKOro 0030pa, O3HAKOMHUTBCA C YCTPOHCTBOM
MHUKpPOCKOIIa; 3apHCOBAaTh €ro CXeMy, 3allOMHHUTb TEXHHUKY MHKPOCKONHMPOBAaHUS HO(OPMUTH
BBIBO/I.

Ilopsinok BLINOJTHEHUS PAOOTHI:

1. W3ydenne TeopeTuueckoro odo3opa
2. Brimonnenue 3aganus

3. OdopmieHre BRIBOAOB

4, OTBeT Ha KOHTPOJIBHBIE BOIPOCHI

Coaep:kanue oryera:

B pesynbraTe BeinosHeHus: paboThl B paboueil TeTpay JOJKHO OBITh BBITOJIHEHO
3aaHue 1 0pOPMIICH BHIBOJ

KonTpoabHble BONpoCHI:

1. Yro mpencraBisier co00i MUKPOCKOMUYECKHI METOJ M3YYCHHS KIETOK B
opraHuzme?
2. JlaiiTe KpaTKy0 XapaKTEPUCTUKY COCTAaBHBIX YaCTeW MUKPOCKOIIA
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IIpakTuyeckas padora Ne 2
TEMA: CTpoeHHE U XUMHUYECKHUI COCTaB )KUBOTHOM KJICTKU
HEJb PABOTbI: u3ydenne ocoOeHHOCTEN CTPOCHHMS JKUBOTHOM KJICTKU
Teopernueckuii 0030p:

Humonozus - Hayka 0 CTPYKTYpE, pa3BUTUU U PYHKIIUU KIIETOK.

Knemxa - ocHOBHas 31eMeHTapHas ¢opMa CTPYKTYPHOH OpraHW3aIlud KUBBIX
opranu3MoB. Bce ocranbHble GOpPMBI (CUMITIACT, CHHIUTHI U MEXKIETOYHOE BEIIECTBO)
SBJISIIOTCS TIPOU3BOAHBIMHU KIIeTKU. KileTka - OTKpbITasg Ouojorudeckas cucTema, e
MPUCYIIM BCE OCHOBHBIC CBOWMCTBAa JKHMBOTO: OOMEH BemecTB (MeTabomn3M),
pa3IpaXMMOCTh, BO30YAMMOCTH M COKPAaTUMOCTb (CIIOCOOHOCTH  OCYIIECTBIATH
3alIUTHBIC PEAKIIMK) U PEIPOAYKIIHS (BOCIPOU3BEICHUE ce0e MOAOOHBIX.

Kinerka nro6Goro opranusma, mpeicTaBisieT COOOM IEJOCTHYIO JKUBYIO CHUCTEMY.
OHa COCTOWT W3 TpPeX HEPa3phIBHO CBSA3aHHBIX MEXIAy COO0OM wYacTel: 00OJOYKH,
nuToruia3Mbel U sapa.  OO0oiloyka  KJIETKa  OCYIIECTBISET  HEMOCPEACTBEHHOE
B3aMMOJICHICTBUE C BHEIIHEW Cpelaod M B3aUMOJCIHCTBHE C COCEIHUMHU KIETKaMH (B
MHOTOKJIETOYHBIX OpTaHU3MaXx ).

O6oJ0uka kjeTok. O00I0YKa KIETOK UMEET CIOXKHOEe cTpoeHue. OHa COCTOUT
U3 HapY>KHOTO CJIOSI U PACIOJIOKEHHOM IMOJ] HUM IU1a3MaTu4Yeckod mMeMOpanbl. Kietku
JKUBOTHBIX U PACTCHUM PA3JIMYAIOTCS MO CTPOCHHUIO MX HAPYKHOTO CIIOS. Y pacTeHHil, a
Takke y OakTepuil, CHHE-3€JCHBIX BOJOpOCiei W TpHOOB HAa IMOBEPXHOCTH KIIETOK
pacroJioeHa MIoTHast 0007104YKa, UM KJIETOYHAs CTeHKA. Y OOJBIINHCTBA PACTEHUM OHA
COCTOUT M3 KJIeTYaTKu. KIleTOuHasi CTeHKa UrpaeT UCKIIOYUTEIBHO BaXKHYIO POJIb: OHA
MpPEACTaBIsAET COOOM BHEIIHWM KapKac, 3allUTHYIO O0O0JIOUKY, OOecreduBaeT TYProp
PaCTUTENBHBIX KIETOK: Yepe3 KIETOYHYK) CTEHKY IPOXOJUT BOJAA, COJU, MOJIEKYIIBI
MHOTHX OPTaHUYECKUX BEIIECTB.

HapyxHblii coll TOBEPXHOCTU KIJIETOK MXHUBOTHBIX B OTJIHWYHME OT KIIETOYHBIX
CTEHOK pacTeHHI OYE€Hb TOHKUM, 3acTU4YHBIA. OH HE BUJIEH B CBETOBOM MHUKPOCKOI U
COCTOUT M3 Pa3HOOOPA3HBIX MOJUcCaXapuioB U 0enKkoB. [IOBEpXHOCTHBIN CIOM )KUBOTHBIX
KJIETOK MTOJTyYHJI HA3BaHUE 2TUKOKAIUKC.

['MuKoOKamuMKC BBIMIOJHSIET TMPEXAe BCEro (YHKIUIO HETOCPEICTBEHHOW CBS3U
KJIETOK ’KMBOTHBIX C BHEIIHEW CPEJIOM, CO BCEMH OKPYKAIOIIUMU €€ BeuecTBaMu. mes
HE3HAYMUTENIbHYIO TOJNIIUHY (MEHbIIE |1 MKM), HApYXHBIH CJIOM KIETKH XHUBOTHBIX HE
BBITIOJIHAET OMOPHOW POJIH, KaKasi CBOMCTBEHHA KJIETOYHBIM CTEHKAM PACTEHUM.

OOpa3oBaHHe TJIMKOKAIMKCa, TaK JX€ KaK W KIETOYHBIX CTEHOK PACTCHHIA,
MPOUCXOUT OJ1aroaaps >KU3HEACATETLHOCTH CaMUX KIIETOK.

IlnasmaTnyeckass memOpana. [lon TIMKOKaIMKCOM M KJIETOYHOM CTEHKOM
pacTeHHMI pACIONIOKEHA IIa3MaThdyecKkas MemOpaHa (JaT. «MemMOpana»-KOXHIIa,
IJICHKA), TpaHUYallasi HEMOCPEICTBEHHO C IUTOIUIa3Mou. ToiluHa Mia3MaTH4ecKon
MeMOpaHbl Okojo 10 HM, M3ydeHHE €€ CTpOoeHUs] W (YHKIHMH BO3MOXKHO TOJBKO C
MIOMOUIBIO EKTPOHHOTO MUKPOCKOIIA.

B cocraB mmazmatudeckoir MeMOpaHbl BXOAAT Oenku W Junuasl. OHH
YOOPSOYEHO  PACHOJOKEHBI M COEAMHEHBl JIPYyr C  JIPYrOM  XUMHUYECKUMH
B3auMoiecTBusiMU. [l0 COBpeMEHHBIM MPEICTABICHUSIM MOJEKYJbl JIMIUIO0B B
MJ1a3MaTHYEeCKO MeMOpaHe pachoJiOKEHBI B JBa psiia U O0pa3yloT CIUIOLIHON CIIOH.
Moutekymbl 0€TKOB HE 00pa3yroT CIUIONTHOTO CJIOS, OHU PACTIONararTCs B CI0€ JTUMHJIOB,
MOTPY’KasiCh B HETO HA Pa3HYIO TIIYOUHY.

Monekynbl Oenka W JIMNHAOB TOJBHMXKHBI, YTO OOECIeUMBAECT AUHAMUYHOCTH
I1a3MaTU4YECKOM MEMOpaHBHI.
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[Tna3martnyeckass MmemOpaHa BBIMTOTHSET MHOTO BaXXHBIX (PYHKIHHA, OT KOTOPBIX
3aBUJAT KU3HEAEATENbHOCTh KIeTOK. OJ1Ha U3 TaKMX (PYHKUUHN 3aKII0YaeTCsl B TOM, YTO
OHa 00pa3yer Gapbep, OTTPAaHUYHUBAIOIINI BHYTPEHHEE COIEP)KMUMOE KIIETKH OT BHELIHEHN
cpeasl. Ho Mexnay KiIeTkaMd M BHEIIHEH cpeaoil MOCTOSHHO MPOUCXOAUT OOMeEH
BellecTB. M3 BHeNIHeH cpeapl B KIETKY IIOCTyaeT BOJa, pa3HOOOpa3Hble coiu B (hopme
OTJEIbHBIX MOHOB, HEOPIAaHWYECKHE W OpraHMYecKHe MOJeKyJabl. OHM IPOHUKAIOT B
KJIETKY 4epe3 O4YE€Hb TOHKHE KaHaJbl IIa3MAaTHYECKOHM MeMOpaHbl. Bo BHelIHIOO cpeny
BBIBOJSITCS TPOAYKTHI, 00pa30BaHHbIE B KJIETKE. TpaHCHOPT BELIECTB- O/HA U3 IJIaBHBIX
GyHKIMH TUIa3MaTUYecKko MeMOpaHbl. Uepes3 IUIa3MaTHYECKYyl0 MeMOpaHy M3 KIEeTH
BBIBOJIATCS MPOAYKTHI OOMEHA, a TAaKXKE BEILECTBA, CHHTE3UpoBaHHbIE B KieTke. K unciy
UX OTHOCSITCSI Pa3HOOOpa3Hble O€IKHU, YIIEBOAbl, TOPMOHBI, KOTOPBIE BBIPAOATHIBAIOTCS B
KJIETKaX pa3jIM4YHBIX JK€JIe3 U BBIBOAATCA BO BHEKJIETOUHYIO Cpely B (opMe MENKHX
Karesb.

Krnerku, oGpasyromiyie y MHOTOKIETOUHBIX KMBOTHBIX Pa3HOOOpa3Hble TKaHU (
AMUTEINATIBHYIO, MBIIIECYHYIO M Jp.), COCAUHSAIOTCA APYr C JIPYroM IUIa3MaTH4YEeCKOMH
MeMmOpaHoi. B Mecrax coenuHeHMs IBYX KJIETOK MeMOpaHa KaJI0H M3 HHUX MOXET
00pa3oBbIBaTh CKJIAJKU WJIH BBIPOCTHI, KOTOpPHIE MPUAAIOT COEAUHEHHUSIM OCOOYIO
IPOYHOCTb.

CoenuHeHne KIETOK pacTeHUM oOecmedrBaeTcss MyTeM oO0pa30BaHUs TOHKHUX
KaHaJOB, KOTOpbHIE 3aIlOJIHEHbl LMTOIUIA3MOM W OrpaHMYEHbl IUIA3MATHYECKON
MeMOpanoii. [lo TakuM KaHamaM, MPOXOIAIIMM Yepe3 KICTOUYHbIE 00O0JIOYKU, U3 OTHOM
KJIETKA B JPYTYI0 IOCTYNAIOT IUTATENIbHBIE BEIIECTBA, WOHBI, YIVIEBOABI U JIpyrue
COEJINHEHUS.

Ha noBepXxHOCTH MHOTMX KJIETOK JKUBOTHBIX, HAPUMEP Pa3IUYHBIX SIUTEIHEB,
HaXOJATCS OYEHb MEJKHWE TOHKHE BBIPOCTHI LIUTOIUIA3Mbl, MOKPHITHIE MJIa3MATUYECKON
MeMOpaHOH, - MUKPOBOpPCHHKH. Hambousbliee KOIMYECTBO MUKPOBOPCHHOK HAXOIUTCA
Ha MOBEPXHOCTH KJIETOK KHUIIEYHHUKA, IJI€ MPOMCXOAUT MHTEHCUBHOE IIEPEBApUBAHUE U
BCacChIBaHUE MEPEBAPEHHON MUY,

®arounTo3. KpynHsie MOJEKyIbl OPraHUYECKHX BEILECTB, HApUMep OCIKOB U
NOJIMCAaXapyI0B, YaCTULIBI MUY, OAKTEPUHU MOCTYIMAIOT B KJIETKY IyTeM ¢aromura (rped.
“ppaceo” - mnoxupath). B (darouure HemocpeACTBEHHOE ydyacTUE TPUHUMAET
iazMaTudeckas MmemOpaHa. B Tom mecte, r7ie MOBEPXHOCTb KJIETKH CONPHUKACAETCS C
JacTUIlEH KakKoro-muOo INIOTHOrO BellecTBa, MeMOpaHa mporubaercs, oOpa3yer
yrayOlieHue M OKpY)KaeT YacTUIly, KOTopas B ‘“MeMOpaHHOW yMaKoBKe” MOTpyxkaercs
BHYTpb KieTku. OOpasyercs MNuIIeBapUTeNbHAs BaKyollb U B HEW IepeBapuBaIOTCS
NOCTYIUBIINE B KJIETKY OPraHUYECKUE BELIECTBA.

Huronaazma. OTrpaHnveHHasl OT BHEUIHEH Cpelbl MIa3MaTHIeCKONH MeMOpaHoi,
UTOIJIa3Ma TPEJCTaBIsieT cOOOM BHYTPEHHIOIO TMOJYKUIKYIO Cpeay KieTok. B
UTOIIA3MY SYKapUOTHYECKUX KJIETOK PACIOJaratoTcs sIpo U pa3indHble OPTaHOU/IbI.

SAnpo pacnosaraercs B HEHTPAJIBHONW YacTH LUTOILIA3Mbl. B HEN cocpenoTo4eHbl
U pa3HOOOpa3Hble BKIIOUEHHS - MPOIYKTHI KIETOUHOU AESTETbHOCTH, BAKYOIH, a TAKXKe
Menbyaiiue TpyOOuYKHM M HUTH, 00pasylollue CKeleT KIeTKU. B cocrtaBe OCHOBHOTO
BEIIECTBA IMTOIUIa3Mbl TpeolianaioT Oenku. B murorasme mpoTeKaloT OCHOBHBIE
nporeccbl 0OOMEHa BEIIEeCTB, OHa OOBEAMHAET B OAHO IEJIOE SAPO M BCE OPTraHOMIBI,
o0ecrieunBaeT UX B3aUMOJICHCTBUE, JEATENbHOCTD KIETKU KaK €MHOM 1IeJIOCTHOM KUBOU
CUCTEMBI.

JHIOIUIa3MATHYecKasi ceThb. Bcs BHYTpEHHSs 30Ha LUTOIIA3Mbl 3aII0JIHEHA
MHOTOYMCIIEHHBIMH MEJIKUMH KaHajaMH U MOJIOCTSIMH, CTEHKH KOTOPBIX MPEACTABIISAIOT
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co00i1 MeMOpaHbl, CXOAHBIE IO CBOEH CTPYKTYype C IIa3MaTU4YeCKOo MeMOpaHou. OTu
KaHaJbl BETBATCSA, COCOUHSIOTCS APYT C APYroM M 00pa3yloT CeThb, MOJYyYHUBIIYIO
Ha3BaHME SHJOIJIA3MATHYECKON CETH.

DHJ0MIa3MaTHYECKas CETh HEOJHOPO/IHA 110 CBOEMY CTpoeHHI0. MI3BECTHBI /1Ba ee
TUINA - TpaHyJisipHas u riagkas. Ha memOpaHax kaHajoB W MOJOCTEN TpaHyISIPHON ceTh
pacrojlaraeTcsi MHOXKECTBO MEJIKHUX OKPYTJIBIX TENel - pubdocom, KOTOpbIe MPHUAAIOT
MeMOpaHaM IIepOoXOBaThlii BHUJA. MeMOpaHbl IJIaJKOW 3HIOIUIA3MAaTHYECKOW CETH He
HEeCyT puOOCOM Ha CBOEH MOBEPXHOCTH.

DHJOMIa3MaTUYECKass CEeTh BBIMOJIHSIET MHOTO Pa3HOOOpPa3HBIX (DYHKIUM.
OcHoBHas (QyHKIUS TpPaHYJISIPHOW HHAOIUIA3MAaTHYECKOM CETH - ydacTHE B CHUHTE3€
OeJika, KOTOPBIN OCYIIECTBISAETCS B pudOCOMax.

Ha memOpanax riaikoii HI0MIIa3MaTHUYECKON CETU MPOUCXOAUT CHHTE3 JIUMHI0B
U yrieBoJoB. Bce 3T MpOayKThl CHHTE3a HAKAIIMBAIOTCS HAa KaHAllaX M TMOJIOCTSX, a
3aTeM TPAHCHOPTUPYIOTCA K pa3IMYHbIM OpraHOMJAM KIIETKHU, IJle MOTPEeOJIAIOTCS WIn
HAKaIJTMBAIOTCA B IIUTOIUIa3ME B KAYECTBE KJIETOYHBIX BKIIFOUCHUH.

DHJOMIa3MaTHYECKast CETh CBS3BIBAET MEXKIY COOOM OCHOBHBIE OPTraHOWIbI
KJIETKH.

Pubocombl. PubGocombl 0OHapykeHbl B KIETKaX BCEX OpPraHU3MOB. OITO
MUKPOCKOTIMYECKHE TeJbIla OKpyrioi ¢hopmsl auamerpom 15-20 um. Kaxgas pubocoma
COCTOUT M3 JIByX HEOJIMHAKOBBIX 110 pa3MepaM YacTHII, MaJION U OOJIBIION.

B oxHOl KIeTKe copepKUTCS MHOTO ThICSY prOOCOM, OHHM pacHojiaratoTcs Judo
HA MeMOpaHax TPaHYJISIPHON OSHJIIOTUIa3MAaTUYECKOW ceTH, JuOO0 CBOOOJHO JexaT B
nuroruiazMe. B coctaB pubocom Bxoasat 6enku u PHK. @yHkius pubocoM - 3T0 CHHTE3
oenka. Cunme3 0Oenka - CIOXHBIM TPOLECC, KOTOPBIM OCYIECTBISICTCS HE OJHOMN
prubOCOMOM, a 1eNIol TPYIIOH, BKIIOYAIONIEH 10 HECKOJIBKUX JIECSITKOB 00OBhETUHEHHBIX
pubocoM. Takyro rpynmy puO0COM Ha3bIBAIOT TOJHUCOMOM.

CunTe3upoBaHHbIE O€NKM CHayaja HAKalIMBAalOTCA B KaHajaX M IOJIOCTAX
HH/IOIIA3MATUYECKOM CEeTH, a 3aTeM TPAHCHOPTHPYIOTCA K OpraHoOMJaM U ydacTKam
KJIETKH, TJ€ OHHM MOTpeONsAoTCA. DHIOIIa3MaTH4ecKas CeTb U pUOOCOMBI,
pacroJoKeHHbIE Ha ee MeMOpaHax, MPEACTABIISIIOT COOOM eUHBIN anmapaT OMOCHHTE3a
U TPAHCIIOPTUPOBKHU OEJIKOB.

MuToxonapuu. B nurormnasme OOJBIIMHCTBA KIETOK MXUBOTHBIX W PACTEHHM
coaepxkarca Menkue Tenbia (0,2-7 MKM) - MUTOXOHAPUH (TPEeY. «MUMOC) - HUTD,

«XOHOPUOH) - 3€PHO, TPaHya).

MUTOXOHIPUU XOPOIIO BUIHBI B CBETOBOH MHUKPOCKOI, C MOMOUIBIO KOTOPOIO
MOKHO PaccMOTpeTh UX (OpMy, PaCIOIOKEHHE, COCUUTATh KOJIWYecTBO. BHyTpeHHEe
CTPOCHHE MUTOXOHJPUNA H3YYEHO C TOMOIIBIO AJIEKTPOHHOTO MHKpockoma. O0oiouka
MUTOXOHJIPUU COCTOUT M3 JABYX MeMOpaH - HapyXHOW M BHyTpeHHell. HapyxHas
MeMOpaHa Tlajkas, oHa He oOpa3yeT HHMKAKHUX CKJIaJ0K W BBIPOCTOB. BHYyTpeHHss
MeMOpaHa, HampoOTHB, OOpa3yeT MHOTOYMCIICHHBIE CKIAJKH, KOTOpPHIE HANpaBlCHBI B
nojocTe MuUTOXOHApuU. CKIAAKM BHYTpEHHEH MeMOpaHbl Ha3bIBalOT KPUCTAMHU
(mat.«kpucmay - TpebeHb, BBIpocT) UNCIIO KPUCT HEOJMHAKOBO B MUTOXOHJIPUSAX Pa3HBIX
KJIeToK. VX MoeT OBITh OT HECKOJBKUX JECATKOB 10 HECKOJNBKHUX COTEH, NMPHYEM
0COOCHHO MHOTO KpPHUCT B MHTOXOHIPHSIX AaKTUBHO (YHKIMOHUPYIOUINX KIETOK,
HaIpUMep MBIIICYHBIX.

MUTOXOHIPUU HA3BIBAIOT «CUJIOBBIMU CTAHIIUSAMMUY» KIETOK» TaK KaK UX OCHOBHAs
¢ynkuus - cuHTe3 aneHosuHTpudochopHoit kuciaorel (ATD). Dra kwmcnora
CUHTE3UPYETCSd B MMTOXOHJPHSIX KIETOK BCEX OpPraHM3MOB U IIPEACTaBIseT co00M
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YHUBEPCAIBHBI HMCTOYHHK JHEPTHH, HEOOXOJMMBIN IJIsi OCYIIECTBICHHS IPOIIECCOB
JKU3HEIESITETbHOCTH KJIETKH M 1IEJI0T0 OpraHu3Ma.

HoBbie MuUTOXOHIIpUU 00pa3yroTCs JEJICHUEM YXKE€ CYIIECTBYIOIIUX B KIETKE
MHTOXOHJIPUU.

Ilnactuapl. B 1uTomnnasme KJIETOK BCEX PACTEHMH HaXOAATCs IlacTuibl. B
KJIETKaX >KMBOTHBIX TUIACTU]IBI OTCYTCTBYIOT. PaznuyaroT Tpu OCHOBHBIX THIA TIJIACTHUI:
3eJICHBIC

L4 XJIOPOINIIACTHI;
L4 KpaCHBIC, OPAHKCBEBIC U JKCIITBIC - XPOMOILIIACTHI;
L4 6eCHBeTHI>Ie - JIEMKOILIACTHI.

Xnoponnacm. TN OPraHOUABI COAEPHKATCS B KIETKAX JIMCTHEB U IPYTHUX 3E€JIEHBIX
OpraHoOB PAaCTEHUH, a TaKXKe y Pa3HOOOpa3HBIX Bojopociei. Pasmeps! xiopormnactos 4-6
MKM, HanOoJyiee 4acTO OHM UMEIOT OBaJbHYIO (opmy. Y BBICIIUX PACTEHUN B OJHOU
KJIETKE OOBIYHO OBbIBa€T HECKOJIBKO JECSATKOB XJOPOIUIACTOB. 3€JE€HBbIA IBET
XJIOPOIUTACTOB 3aBHCHUT OT COJIEP)KaHMsI B HUX MUTMEHTa xjopodwina. Xroponaacm -
OCHOBHOM OpraHouji KJIETOK pacTeHUH, B KOTOPOM MPOUCXOAUT (POTOCHHTE3, T. €.
oOpa3oBaHuEe OpraHMYECKUX BelecTB (yrieBoaoB) u3 Heopranumdeckux (CO2 u H20)
IIPU UCIIOJIB30BAHUH DHEPIUU COJIHEYHOI'O CBETA.

[Io cTpoeHHIO XJIOPOIJIACTHI CXOIHBI C MHUTOXOHIApUSAMU. OT UUTOIIA3MBbI
XJIOPOIUTACT OTIPaHUYEH JIByMsi MeMOpaHaMu - HApy>KHOW UM BHyTpeHHel. Hapyxnas
MeMOpaHa riajakas, Oe3 CKIaJOK M BBIPOCTOB, a BHYTPEHHsAA O00pa3yeT MHOTO
CKJIaAYaThIX BBIPOCTOB, HAIPABIEHHBIX BHYTPb XJopomuiacta. Ilostomy BHyTpH
XJIOPOILJIACTa COCPEIOTOYCHO OOJIBIIOE KOJMYECTBO MeMOpaH, 0Opas3yroImxX 0cCoObIe
CTPYKTYpBI - rpadbl. OHU CII0’KEHBI HAaoJ001e CTOTKH MOHET.

B memOpanax rpaH pacrnojararoTcsi MOJIEKYJbl XJOopopuiia, NOTOMY HMEHHO
3mech mnpoucxonut (orocuHre3. B xmopomnactax cuHTesupyercs u ATD. Mexny
BHYTpEeHHUMHU MeMOpanamu xyoporacta coaepsxkarcs JJHK, PHK. u pubocomsr.

CrnenoBaTenpHO, B XJIOPOILIACTAX, TAK )K€ KAK U B MUTOXOHAPHUSAX, MTPOUCXOIUT
cuHTe3 OenKka, HEOOXOAMMOro sl JAESITEIbHOCTH AITHX OPraHOWAOB. XJIOPOIUIACTHI
Pa3MHOXKAIOTCS IETIEHUEM.

Xpomonnacmpl HaXOIATCS B LUTOIUIA3ME KJIETOK Pa3HBIX 4YacTEeld PACTCHUM: B
[BETKAX, IUIOAAaX, CTeONsAX, JUCThAX. [IpUcyTCTBHEM XpOMOILJIACTOB OOBSICHIETCS
JKeJTas, OpaHXKeBas U KpacHasi OKpacka BEHYMKOB IIBETKOB, TUIOJ0B, OCEHHUX JHCTHEB.

Jleinikonnacmol. HAXOOATCA B LUTOIUIA3ME KIIETOK HEOKPAIICHHBIX YacTeu
pacTeHuil, HarpuMep B cTeONsIX, KOPHSIX, KIyOHax. dopma JielKomaacToB pazHooOpasHa.

XJIOpOIUIacThl, XPOMOILJIACTBI M JICMKOIIACTBI CHOCOOHBI KJIE€TKa B3aUMHOMY
nepexony. Tak mpu co3peBaHMM IUIOAOB WJIM HU3MEHEHUHM OKPACKH JIMCTHEB OCEHBIO
XJIOPOIIACTHI MPEBPAIIAOTCS B XPOMOILIACTHI, a JICWKOIUIACTBI MOTYT IIpEBpallaThCs B
XJIOPOIUIACThI, HAIPUMEP, MPHU MO3EICHEHUN KITyOHe! KapTodens.

Annapar I'oabasku. Bo MHOTHX KJIETKax »XMBOTHBIX, HAIPUMEP B HEPBHBIX, OH
uMeeT (GopMy CIOKHOM CETH, PacIONIOKEHHOH BOKPYT siapa. B kierkax pacteHuil u
npocTeHIMX anmnapat ['ofb/pku IpeIcTaBlIeH OTACIbHBIMU TeIbl[aMU CEPIIOBUIHON MU
NaJIOYKOBUAHON (hopMbl. CTPOEHHUE 3TOTO OPraHOUA CXOTHO B KJIETKAX PACTUTEIBHBIX U
KUBOTHBIX OPTaHU3MOB, HECMOTPS Ha pa3HooOpasue ero Gopmal.
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B cocraB ammapara ['oibku BXOIST: MOJOCTH, OTpaHHMYEHHBIE MEeMOpaHaMH U
pacnonoxeHHsle rpynmnamu (mo 5-10); KpynHbe U MEJKHE MY3bIPbKH, PaclOiI0XKEeHHbIE
Ha KOHIIAX MOJIOCTEH . BCe 3TH 31IEMEHTBI COCTaBIAIOT €AUHBINA KOMILICKC.

Anmapatr T'onbkM BBIOJIHAET MHOTO BaxHbIX (QyHkiuil. [lo kanamam
DH/IOIUIA3MATUYECKOM CETHM K HEMY TpPAaHCIOPTHPYIOTCS HPOAYKTBl CHHTETHYECKON
NeSTeIbHOCTU KJIETKH - O€JIKHM, YTIJIeBOAbl M JKUpbl. Bce 3TM BemiectBa cHauana
HAKaIUIMBAIOTCs, a 3aTeéM B BHJAE KPYHHBIX M MEJIKUX Iy3bIPbKOB IIOCTYNAIOT B
LUTOIUIa3My U JHOO0 UCHONb3YIOTCA B CaMOM KJIETKE B IIPOLIECCE €€ )KU3HEIEATEIIbHOCTH,
1100 BBIBOJATCS U3 HEE U UCHOJIb3YIOTCS B OpraHU3Me.

Hamnpumep, B KiIeTKax nOMKEIyA0YHOM KeJIe3bl MIIEKONUTAIOIINX CUHTE3UPYIOTCS
NUIIEBapUTEIbHbIE (DEPMEHTHI, KOTOPBhIE HAKAIUIMBAIOTCS B MOJIOCTSAX OpraHouja. 3aTeM
o0pa3yroTcs Iy3bIpbKH, HamoJHEHHble (epmeHTamMu. OHHM BBIBOASTCA U3 KIETOK B
IIPOTOK IIOJKEITYIOYHOM KeEJe3bl, OTKY1a IEPETEKar0T B IIOJIOCTh KUIeYyHUKa. Emie onHa
BaKHas (DYHKIMS STOr0 OpraHoMJa 3akiIlo4yaeTcss B TOM, YTO Ha €ro MmemOpaHax
INPOUCXOUT CUHTE3 KMPOB U YIJIEBOAOB (IIOJIMCAXAPHUI0B), KOTOPbIE HCIOIb3YIOTCS B
KJIETKE U KOTOphIe BXOIAT B cOCTaB MeMOpaH. bnaromapst nesTenpHOCTH armapara
["onbaku mpoucxoaaT 0OHOBJIEHHE U POCT MIa3MaTUYECKON MEMOpaHBI.

- e —————— = ——— —r———— e ————— ——————

2

Puc. Kommiexc I'osibaku B HEPBHBIX KJIETKaX
1 - a0po; 2 — yumonnasma,; 3 — komnnexc I onvoorcu

JImzocombl. IlpeacraBnstor cobOoii  HeOosbMe OKpyrible Tenbna. Ot
[{uTomasmMpl KakJaas JIM30coMa OTTpaHWYeHa MeMmOpaHoOW. BHyTpu JIM30COMBI
HaXoaATCs (EPMEHTBI, PACIICIUISIONINE OCIKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIC
KHCIIOTBI.

K numeBoi wacTuue, NOCTYyNHMBIIEHW B UUTOILIA3My, HOAXOIAT JIM30COMBI,
CIIMBAIOTCS C HEW, W 0Opa3yercs OjHa MUIICBapUTEIbHAs BaKyolb , BHYTPU KOTOPOH
HAXOJUTCS THIIEeBas YacTUIA, OKpYXeHHas (epMeHTaMu JH30COM. BerecTsa,
oOpa3oBaBIecss B pe3yjbTaTe IEPEeBapUBAHUS THIIEBOW YAaCTHUIIBI, IOCTYIMAOT B
IIUTOIIA3MY U MCIIOJB3YIOTCS KIETKOH.

Ob6nagasi crnocOOHOCTHIO K AaKTUBHOMY IE€PEBApUBAHUIO MHUILIEBBIX BEIIECTB,
JU30COMBI YYacTBYIOT B YJAJICHUH OTMHUPAIOIIUX B TIPOIECCE KUZHEIACATEIHBHOCTH
4acTeH KIIETOK, IEJIbIX KJIETOK u opraHoB. OOpa3oBaHUE HOBBIX JTU30COM MPOUCXOIUT B
KJIETKE TOCTOSSHHO. DEepMEeHTHI, COoJAep X alluecs B JIM30COMaX, KaK M BCSAKHE APYTUe
O€JIKM CHHTE3UPYIOTCS Ha pUOOCOMax IUTOILUIa3Mbl. 3aTeM 3TH ()ePMEHTHI TTOCTYIAIOT 110
KaHajaM »SHJOINIAa3MAaTHYECKOW ceTh K ammapary [OoibpIKd, B MOJIOCTSIX KOTOPOTO
bopMHUPYIOTCS TU30COMBI. B TakoM BHJIe TU30COMBI MOCTYIAIOT B IUTOILIA3MY.
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Kuerounblii meHTp. B KieTkax »KMBOTHBIX BOJIM3U siipa HaXOJUTCA OPTaHOWU/,
KOTOPBI Ha3bIBAIOT KJIETOYHBIM IIEHTPOM. (OCHOBHYIO 4YacTh KJIETOYHOTO IIEHTpa
COCTaBJISIIOT JBa MAJICHBKUX TeNlblla - LIEHTPUOIH, PACIHOJIOKEHHBIE B HEOOJBIIOM
y4acTKe YIUIOTHEHHOW uuToIUIa3Mbl. Kaxjgas neHTpuosib uMeer (GopMy IIMWIMHAPA
quHo 10 1 MM. LleHTpuosn HWrparT BaXXHYHO POJIb MPHU JICJICHUU KIETKW; OHHU
YY9acTBYIOT B 00pa30BaHUM BEPETCHA JICTICHUS.

Kinerounble Br/IO4YeHHsi. K KIETOYHBIM BKJIIOYEHUSM OTHOCSTCA YIJIEBOJBI,
JKUPBI M OeNKK. Bece 3TH BelecTBa HaKaIuIMBAKOTCS B IUTOTUIa3Me KJIETKU B BUC Karellb
1 3€peH pa3InyHON BeTUIMHBI U PopMbl. OHU TTEPUOTMYESCKH CHHTE3UPYIOTCS B KIIETKE U
HCIIONIB3YIOTCS B IIpoliecce OOMEHA BEIIECTB.

Anpo. Kaxnas kineTka OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX KHBOTHBIX, @ TaKXKe
pacTeHuil conmepkuT sapo. dopMa W pa3Mephl sapa 3aBUCAT OT (GopMbl M pa3mepa
KJIeTOK. B OONBIIMHCTBE KIETOK HMMEETCS OIHO SAPO, M TaKhe KIETKH Ha3bIBAIOT
oaHosimepHbIMUA. CyIIECTBYIOT TaKXK€ KIETKA C JABYMsA, TpPEMs, C HECKOJIbKUMH
JIECSITKAMU U JIaXK€ COTHIMU sIIep. DTO - MHOTOSIACPHBIE KIIETKHU.

SlnepHbIi COK - MOJYXHUJKOE BEIIECTBO, KOTOPOE HAXOIUTCS TMOJ SJICpHOMU
000JI0YKOM U MPECTABIAECT BHYTPEHHIOIO CPEy spa.

Tunsl gejeHus KJIeToK (AMUTO3, MUTO3, Mei103).

KieTku MHOTOKIETOUYHOTO OpraHu3Ma CHocoOHBI Aenutbesa. CyliecTByeT TpH
croco0a JiejieHus: KJIIETOK — aMUTO3 (WK TIPSMOE JCJICHHE ), MUTO3 U MEHO3.

AMHTO3 — 3TO TpsAMOE JIeJIeHHE KIETOK 0e3 MOpQOIOTUUECKON MepecTpoiKu ee
sapa ¥ MUTOIa3Mbl. TakuM croco0oM MOTYT AETUTHCS BhICOKOAU(PepeHIInpOBaHHBIC
KJIETKH, B KOHII€ XU3HU U TIPU BOCCTAHOBJIEHUU OT TpaBM. CyIIECTBYIOT HECKOJIBKO
TUIIOB aMHUTO3a — 2eHePaMmuUBHblil, 0eceHepamueHblll U peaKmueHblil.

Murto3 (Miau HenmpsiMoe JEJNEHHE) — 3TO OCHOBHOM THUI JAEJIEHHS] COMaTHYECKUX
KIeToK. B Hem BbAEnsarOT mepuoisl: uHTep(daza (MPeCUHTETUYECKUN, CHUHTETUYECKUIN
¥ TIOCTCUHTETUYECKUM MepUOo/Ibl), Tpodasa, Metadasa, anadasza, renodasa.

Meii03 — CIIOKHBIM THUIl JICJICHUS TMOJIOBBIX KJIETOK, COCTOSAIIMN U3 ABYX CTaJWM:
PEAYKIMOHHOTO U SKBAllMOHHOTO MUTO3A.

B mpodaze kierku comepkaT XOpOIIO KOHTYPUPOBAHHOE SIPO, 3aMOJHEHHOE
XpOMaTHHOBBIMH HHUTAMU.B wmetadaze sapa HET. XpoMOCOMBI B IEHTPE KIIETKH
00pa3yloT HKBATOPHAIBHYIO IIACTHHKY (MAaTepUHCKYIO 3Be3ny). MX 1eHTpoMepsl
oOpalieHbl BHYTPh KJIETKH, a CBOOOJIHBIC KOHIIBI HampaBlieHbl K mepudepun. BumHo
aXxpOMaTHUHOBOE BEPETEHO.

B anadasze xpomocoMbl 00pa3yloT ABE I0oYepHUE 3Be3nbl. WX HEHTpoMepsI
0OpallleHbI K MOJIF0CaM KJIETKH, @ CBOOO/IHbIE KOHIIBI HAITPABJIEHBI K EHTPY KIIETKH.

B tenodaze mouepHue 3Be3nbl (GOPMHPYIOT sApa HOBBIX KIETOK. Mexnay
MOJIOJIBIMU siIpaMu 00paszyeTcsi meperopoIka.
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Puc. leasimuecs KJIeTKU B
Kopenike JyKa (OKpacka »KeJle3HbIM
TeMaTOKCHIMHOM)

1 — wuHrepkuHe3; 2 — mpoda3sa,
IJIOTHBIA KIyOOK; 3 — mpodasza, pHIXJIBIT
kny6ok; 4 — wmeradasza (Momactep); S5 —
aXpOMaTHHOBOE BepeTeHo; 6 — aHadasa
| — ot : (mmacrep); 7 - Tenodasa.

3amanue: B kopemike nyka (B 30HE pPOCTa)HANUTH JCNSIIMECS KICTKA U ONPEISIUTh
OCHOBHBIE (a3l KaprokuHe3a (mpodaszy, metadasy, anada3zy u ternodasy).

Xumuuyecku cocraB kieTku. Heopranuveckue Beuecrsa

ATOMHBI U MOJEKYJSPHBIA COCTaB KJIETKU. B MHUKPOCKONMMYECKON KIIETKE
COJICP)KUTCS HECKOJBKO THICSAY BEIIECTB, KOTOPHIE YYaCTBYIOT B pPa3HOOOpPa3HBIX
XUMHYECKUX PEAKIUAX. XUMHYECKHE MPOILECChl, MPOTEKAKOIINE B KIETKE,- OJHO U3
OCHOBHBIX YCJIOBHH €€ KU3HU, PA3BUTHUSA U (DYHKIIMOHUPOBAHUS.

Bce kneTku )KMBOTHBIX U PACTUTEIBHBIX OPraHU3MOB, a TAKKE€ MUKPOOPTaHU3MOB
CXOJHBI TI0 XMMHYECKOMY COCTaBY, UYTO CBHUJIETEIIbCTBYET O €AMHCTBE OPraHUYECKOTO
MHpA.

Conep:xxanne XUMHYECKHUX 3JIEMEHTOB B KJIETKe

Koanvecr
KoanvecTBo

DJIEMEHTBI (B %) DJ1IeMEHTBI BO

(B %)
Kucnopon 65-75 Kanpmit 0,04-2,00
Yrnepon 15-16 Maruui 0,02-0,03
Bonopon 8-10 Hatpuii 0,02-0,03
A3zotr 1,5-3,0 Kemneso 0,01-0,015
dochop 0,2-1,0 Huak 0,0003
Kannit 0,15-0,4 Mens 0,0002
Cepa 0,15-0,2 Uox 0,0001
X7op 0,05-1,0 dTop 0,0001
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B tabnuiie nmpuBeneHsl JaHHBIE 00 aTOMHOM cocTaBe kieTok. M3 109 anemeHTOB
nepuoanueckol cucreMbl MeHneneeBa B KJIETKaX OOHAPY>KEHO 3HAYUTEIBHOE UX
O00npMHCTBO. (OCOOEHHO BEIMKO COJIEpkKAHWE B KIETKE YETHIPEX JJIEMEHTOB -
KHUCJIOpOJia, YIJIepoJia, a30Ta U Bojgopoja. B cymme onu coctaBisaioT noutu 98% Bcero
cogepkuMoro  Kietkd. Cheayromyr Tpynny COCTAaBISIOT BOCEMb 3JIEMEHTOB,
COJIep’KaHUE KOTOPBIX B KJIETKE UCUUCISIETCS IECATHIMUA U COTHIMU JOJISIMU MPOIIEHTA.

Ot1o0 cepa, pocdop, XIop, Kanuii, MarHUK, HaTPpUH, KaJIbIUH, kene30. B cymme
oHu cocrtaBisaoT 1.9%. Bce ocTanbHble 3JIEMEHTHI COJEp)KATCS B  KJIETKE B
HCKJTIOUNTENIFHO MajbiX KonumdecTBax (MeHbie 0,01%)

Takum o00pa3oMm, B KIETKE HET KaKUX-HUOYIb OCOOEHHBIX 3JIEMEHTOB,
XapaKTePHBIX TOJIBKO JJIS KUBOU MPUPOABL. DTO YKa3bIBAET HA CBA3b U €IMHCTBO KUBOU
U HEXKUBOW mpuponabl. Ha aToMHOM ypoBHE paszfiuuuii MEXKIY XHMHYECKHUM COCTaBOM
OpraHWYeCcKOr0 M HE OpPraHMuYeckoro mupa HeT. Paznuums oOHapyxkuBarOTCs Ha Oojee
BBICOKOM YPOBHE OpTraHU3aIluU - MOJIEKYJISPHOM.

3adanue: W3YYUTh MaTepuall TEOPETHYECKOro o0030pa, MpoaHATU3HPOBATH,
3aM0JIHUTH TaOIUILY, 0POPMUTH BBIBO/I.

Haszpanue CTPYKTYPHOT'O Crpoenune Brimonnsiemsie
3JIEMEHTAa KJIETKU byHKIUHA

IlopsiioK BBINOJHEHHS Pa0OThI:

5. N3ydenne TeopeTnueckoro o03opa
6. Brinonnenue 3aganus

7. OdopmiieHue BIBOIOB

8. OTBeT Ha KOHTPOJIBHBIE BOTIPOCHI

Conep:xanue oT4yeTa:

B pesynbraTe BhIMOTHEHUS pabOTHI B pabodeil TeTpaau JOMHKHO ObITh BHITIOJHEHO
3ajaHue U opopMIIeH BBIBOJT

KonTpoJibHBIE BONIPOCHI:

3. UTto npeacTaBiseT co00M KiIeTKa J000r0 )KUBOTHOT'O OpraHu3Ma?
4, JlaliTe KpaTKyrO XapaKTEPUCTUKY CTPYKTYPHBIX 3JIEMEHTOB KJICTKU?
5. Pacckaxnte 0cCOOEHHOCTH XUMHUYECKOI'0 COCTAaBa KIIETOK?

18



IIpakTnyeckas padora Ne 3
TEMA: CTpoeHue U pa3BUTHE MOJIOBBIX KJIETOK, OIIOA0TBOPEHHE

HEJIb PABOTDbI: u3yuenue ocoOEHHOCTENl CTPOEHHS U Pa3BUTHS IOJIOBBIX

KJIETOK; OIJIOAOTBOPEHUS; TUIALEHT; TUIIOB IUIALICHT
Teopernyeckuii 0030p:

CnepMmartorenes — 3TO pa3BUTHE MYKCKHX IOJIOBBIX KJIE€TOK. B Hem paznuuator 4
CTaauu: pa3MHOXEHHE, pOCT, co3peBaHue u (opmupoBanue. Bce craguu
CIIEpMATOTe€HE3a MPOUCXONAT B CEMEHHMKAX, HayMHas CO BPEMEHU IOJOBOTO
CO3pEBAHMS.

OBorene3 (ooreHe3) — pa3BUTHE >KEHCKUX MOJOBBIX KieTOK. Mmeer 3 craguu:
pa3MHOXKEHHE, pPOCT, co3peBaHue. CTaaus Pa3MHOXKEHHSI TMPOTEKACT B SIMYHHKAX B
HAMOpPUOHANIBHBIN TEPHOJ KU3HU OCOOHM, CTaausi pocta (MeajeHHass U ObIcTpasi) — B
AMYHHUKAX, HA4YMHAas CO BPEMEHU IIOJOBOTO CO3pPEBAHMS, CTaAusl CO3pEBaHUS — B
AUIENPOBOJIE MTOCIIE OBYISLINH.

BonbIIMHCTBO KMBOTHBIX M PAaCTEHHI Pa3MHOXKAIOTCS TMOJOBBIM IMYTEM IpHU
y4acTUU 2-X THIIOB MOJIOBBIX KJIETOK: MYXKCKHX — CIIEpMaTO30HI0B (Sperma — cemsi, Z0o
— XUBOTHOE, €1dos — BHI) M JKCHCKHX — SIHIEKICTOK. Pa3BUBAIOTCS OHH B ITOJOBBIX
Kemesax.

CtpoeHue TIONOBBIX KJIETOK OOYCIOBICHO CTPOCHHEM CIIEpMATo30Haa U
siinexsieTkn. CriepMaTo30u1 — CBO€OOpa3HO M3MEHEHHAsl MMOJIOBast KJIeTKa, MajJeHbKas U
MOABIKHAsA. B HeW COmepkKUTCS SApPO W MUTOIUIa3Ma CO BCEMH OpraHOWAAMU
XapakTepHbIMH W Il JOpYruX KiIeToK. JIBkeHwe OOYyCIIOBJIEHO CHEIHalbHO
muddepeHITUPOBaHHON ITUTOIIIA3MOM.

Y kaxmoro Buma ompejaelieHHas ¢(opma crepMaro3ousia, HO Mpeodiazaet
ouueBuaHas. Hekotopeie pakooOpa3Hble W KpPYIJIbIE YEpPBH HUMEIOT CIIEPMAaTO30M/IbI
My3BIPEBUTHON UM UHOU (POPMBL.

B crpoeHnn criepMaTo30MI0B pa3iMyarOT TOJIOBKY, LIEMKY M XBOCT. ['0noBKa
CIIEpMATO30M/1a PACIIMPEHA U COAECPXKUT SAPO C TOHKUM CJIOEM LUTOIUIa3Mbl. Briepenu
sqIpa pacrojaraercs HeOOobIas MIOTHASI TPaHyja 3aKII0YeHHAs B BAKyOJI — KOTOPYIO
HA3BIBAIOT aKpocoMoil (akros — BepxHUI, SOMa — Teno). AKpocoMa MPHUKPHITA TOHKON
MeMOpaHO# — rOJIOBHOW MIATIOYKOM.

B akpocome copepxutcst pepMeHT THalypOHH1a3a, KOTOopas MPUHUMAET yJacTue
B PAaCTBOPEHUU TUIOTHBIX 000JIOUEK SIMIIEKIETKH TIPU OTUIOAOTBOPEHHH.

[efika Oojee cyXe€HHas 4YacThb CIEPMATO30MAa B KOTOPOW pacronararorcs 2
[EHTPHUOJIN: OJIMKalIas K siAPY HEHTPUOJIh HA3bIBAETCS MPOKCUMATBHOM, a HUKHSS WU
TUCTAJIbHAS UTPAET POJIb 0a3aIbHOTO TEIbIa, OT KOTOPOTO HAYMHAIOTCS MUKPOTPYOOUKH
KIyTUKa. 3a IIEHKON ClIeqyeT XBOCTHK, KOTOPBIH COCTOMT M3 3-X 4YacTeW: CpeaHei,
IJIaBHOW M KOHIIEBOM.

CpenHssi 4acTh COAEPKHUT My4dyoK (DUOPUIIIT COCTABISIIONIMX OCEBYIO HHUTh. B
CpelHEH 4YacTHM OCEBOW IY4OK OKpPYKEH IMTOIIa3MON C OOJBLIMM KOJIMYECTBOM
MUTOXOHJpUHA. MUTOXOHAPHUH PACTIONATAKOTCS APYT 3a APYrOM IO CHUPAIH, 3a YTO U
MOJMYyYWIM Ha3BaHUE MUTOXOHAPHAIBHOM cnupaid. B nuTommazme cpegHed 4YacTu
COCpPEZIOTOYCHO OO0JbIIoe KOMM4ecTBO TiukoreHa U AT®D, 4To cocTaBisieT OCHOBHBIE
DHEPreTUYECKUE PEeCYpChl criepMaTo3ouaa. [ maBHas 4acTh COMEPKHUT My4doK (GuOpwmn
OKPY>KCHHBIN IUTOIIa3MOM M MIUTOIJIa3MaTHIeCKON MeMOpaHoii. B KOHIIeBOI YacTH HET
[UTOIJIa3Mbl, OHAa COCTOUT W3 My4yka (UOPWIT TPUKPBITHIX IUTOIIA3MATUYECKON
MeMOpaHoi. OceBoii my4ok GrOPHILT XBOCTHKA SIBISIETCSI COKPATUTEIHHBIM DJIEMEHTOM U
3a CUET €0 MPOUCXOUT JBUKEHHE CIIEPMATO30M/1a B KUIKOU Cpee.
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CnepmMaTo30M/1bI KUBOTHBIX

JlnmuHa criepMaTo30MJ0B KWBOTHBIX pa3jiMdHa, HO B OCHOBHOM 3TO MEJIKHE
KIeTku. VX nmuHa OT pa3MepoB KUBOTHOTO HeE 3aBUCHUT. CrepMaTo30u]] MOPCKOM
cBuHKH uMmeeT uHy 100 MkM, Obika — 65 MKM, Kpokoauia — 20 MKM, deiloBeka — 53
MKM.

B monoBeie mpoTOKH J00aBOYHBIMHU JKEJI€3aMU BBIACISICTCS >KUIKOCTh. BMmecre
KUJKOCTh M CIIEPMATO30Ubl 00pa3yloT crepMy. B coctaB cmepmbl MOTyT BXOAUTh
JIEHKOIUTHI M SMHTEUANIbHbIC KIeTKH. KolnuecTBO BBHIOpACHIBAEMBIX CIIEPMATO30HI0B
)KUBOTHBIMH OYEHb BEJIMKO, 4YTO BBIPAabOTAIOCh B TIPOIECCE DBOJIONHMH Kak
npucnocodjeHrne K 0Oosiee yCHENIHOMY OIUIOJOTBOpEHMIO siinekieTku. Hampumep, y
yenoBeka, B 1 cm3 crnepmbl — conepxkutcs 60 MIH. criepMaTo30u0B. AKTUBHOCTh HX
00yclaBIUBaeTCs dHEPrUeH, KoTopas MPOAYIHUPYETCS B MUTOXOHAPHSAX CPEIHEH 4acTu
XBOCTHKA. HamOombias moJBM)KHOCTh CIIEPMATO30MI0B HAOII0aeTCs B HEUTpaIbHOU
cpene npu temnepatrype 350C.

[TponoKUTENBPHOCTh KU3HU CIIEPMATO30MJIOB HE3HAUUTEJIbHA W pa3juyHa y
pPa3HBIX JKUBOTHBIX, HAIpUMEpP, y PHIO CIEPMATO30MIbl >KHBYT HECKOJbKO MHUHYT, B
MOJIOBBIX IMYTSIX CBUHBM OHM COXPAHSIIOT AKTUBHOCTH B TeueHUe 22—30 4acoB, y OBIbI —
36 gacoB. Bo Biaranwiie >KCHIIWHBI CIIEPMATO30U/IbI AKTUBHBI B TEUEHHUE 2,5 Yaca, HO B
MaTKe COXPaHSIOT >KH3HECOCOOHOCTh J0 48 dyacoB. ONHAKO y MHOTHX HACEKOMBIX,
HalpuMmep, y Mmuelsl, CAMKA UMEIOT CEMSIPUEMHHUKH, B KOTOPBIX CIIEPMATO30UJIbI MOTYT
COXPaHATHCS B TEUCHUE HECKOJBKUX JIET.

Bue opranusma, peryinupys ycJIOBHs, CIEPMATO30UIbl MOKHO COXPAHSTh CKOJIBKO
YIOJHO JIOATO. OJTO HMEET OCOOCHHO OOJbIIoe 3HAYCHHE B JKMUBOTHOBOTYCCKOM
MPaKTUKE, B MEPOINPHUATHUIX MO HUCKYCCTBEHHOMY OCEMEHEHHIO, KOT/la CIIEpMY MOXKHO
COXpaHiITh B TEUEHUE JJIUTENbHBIX CpoKOB. CrepmaTo3ouibl 0O0JaJal0T peakuuen
peoTakcuca, T.e. MEpPE/IBUKEHUS] MPOTUB TOKA KUJIKOCTH. Y >KHUBOTHBIX C BHEIIHUM
OIUIOJIOTBOPEHUEM TIOCTYIATEILHOE JBUYKEHHE OCYIIECTBISECTCS MO COUpaId, a IpHU
BHYTPEHHEM — MPSIMOJIMHEIHO.

A l

Puc. CnnepmaTtorenes u criepMaTo30u bl
A — monepevHbIii pa3pe3 CEMEHHOr0 KaHajbla, b — cxema cTpoeHusi cnepMaTo3onaa
1 — ¢ponnuxynaprnas knemka (kiemxa Cepmonu), 2 — cnepmamozonuu, 3 — cnepmamoyumot 1
nopsoka, 4 — cnepmamoyumsi Il nopsioxa, 5 — cnepmamuosi, 6 — nociedosamenvbHuvle Cmaouul
Gopmuposanus cnepmues, 7 — cnepmuu
Tunsl AHLEKJIETOK
Ao wnm  AHLEKIeTKa — 9TO chenuanbHo auddepeHmpoBaHHas KIETKa,
MpUCIocOOIeHHAass K OIUIOAOTBOPEHHUIO M JalbHEHIIEMy pa3BUTHIO. B oTiaumdme oT
CIIEpPMATO30MJI0B SIUIIEKIETKA HE CHOCOOHBI K AaKTUBHOMY JBIKEHHIO U HMEIOT
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onHOOOpasHyro (opMy: y OOJBIIMHCTBA >KMBOTHBIX OHH OKpYIJIbIE, MOTYT OBITH
OBaJIbHBIE WM BBITAHYTHIC. S1Ip0, Kak MpaBuio, MOBTopseT hopmy sifiiexneTku. s nee
XapaKTepHO OOJBIIOE KOJIMYECTBO LUTOIIIA3Mbl, B KOTOpPOH, MOMHMO OOBIYHBIX
OpraHOUJOB, COJEPKHUTCSI OOJBIIOE KOJUYECTBO JKEINTKAa — 3aMACHOrO IUTATEIBHOIO
MaTepuana A pa3BUTHS 3apobliia. SHIEeKIeTKH ¢ OOIBIINM KOJIMYECTBOM JKEITKa, Kak
OpaBWwIoO, OOJBIIMX pa3MepoB (PbIObL, PENTHWIMM, MNTULBI), SHIEKICTKH C MallbIM
KOJIMYECTBOM KeJTKa (JIAaHIIETHUK) WU HE COAeprKallue BooOIe (MICKOUTAIOIINE) HE
0OJBIIUX pa3MEpPOB, HO BCETIa KpyIHee crepMaro30naoB. CTpoeHue sSull onpeaenseTcs
COJIep)KaHMEM U MECTOMOJIOKEHUEM >kenTka. [1o 3TuM mpu3HakaM MOKHO BBIIECTUTH
CIEyIOLIME THUIBl SHLEKIETOK. AJEIUTAlbHbIE SWIIEKIETKH BOOOIIE HE CcOoAepKaT
xentka. Takue SAMIEKIETKHM XapaKTepHbl Ui IUIALIEHTAPHBIX MJIEKONMUTAIOLIUX.
['oMonenuTanbHble SHIEKIETKU COAEpKAT HEOOJbIIOE KOJIMUYECTBO >KEITKa, Oojiee WUIU
MEHee pPaBHOMEPHO PaCIpeeIeHHOro Mo Bcel muromiazMe (IaHuetHuk). Crenyromui
TUI — TeJoJieuuTanbHble. OHU XapaKTepU3YIOTCS COACPHKAHUEM CPEIHErO WU OOIBIIOTO
KOJIMYECTBA JKEITKA, PACIOJIOKEHHOTO NOJAPHO. DTOT TUN IOApA3AEIAeTCs Ha JBa
NOJATHUIIA: «CPEAHE» TENOJCUUTAIbHBIA M «KpalHE» TesoneuuTanblbiil. «CpenHe»
TEJOJEIUTAIbHbIE AULIEKIETKH COIepKaT CpeHEE KOJIMYECTBO KEJITKA, PACIIIOKEHHOTO
B BEreTaTUBHOM 4acTu (3eMHOBOAHBIE). «KpaiiHe» TenoienuTanbHblii TUII COAEPKUT
OOJIBIIIOE KOJMYECTBO JKEJITKA TAKKE CKOHIIEHTPUPOBAHHOTO B BEreTaTUBHOW 4YacTH
(KOCTUCTBIE PBIOBI, PENTHINM, NTHLBI). LleHTponenuTanbHbI TUN SIMIEKIETKH TaKXke
XapaKTepu3yeTcss HaJIMYMeM OOJBIIOrO KOJMYECTBA JKEJTKA, KOTOPBIM pacHojiOKEH B
LEHTpE SIMLEKIEeTKN (HACEKOMBIE).

Hanuumne Oonbiioro KoiudecTBa JKeNTKa OOYCIABIMBAET TMOJIAPHOCTh SHUIL
(MCKJIIOUEHHE — IEHTPOJICUTaIbHbIe KIETKH). [1oNSpHOCTH SIMI] XOPOLIO BbIpakeHa y
36MHOBOJHBIX, PENTUIUN, NTUL. BepxHss uacTp gifia, OeqHas >KEITKOM, Ha3bIBAETCS
AHUMAaJbHBIM IIOJIFOCOM, a HIDKHSS, cojepxKamias OOJbIIoe KOJUYECTBO JKENTKa, —
BETE€TATUBHBIM. MBICIICHHAs] JIMHUS COCAUHSIONIAsl AHUMAJbHBIA M BEreTaTUBHBIN
MOJIFOCHI M POXOASINAs Yepe3 LHEeHTp AHLEKIeTKH, Ha3bIBAETCS OChIO SHIA.

XapakTepHOH OCOOCHHOCTBIO JJISi CTPOCHHUSI SIHIIEKIIETOK SIBIISICTCS HATMYKUE Y HUX
obonoyek. OOO0JIOYKK COXpaHAIOT (GOpMy W CTpOCHHE fiilla, NPEIOXPAHSIIOT €ro
COJIEP’)KMMOE OT BBICBIXaHHMSI, 3aUIUINAIOT OT MEXaHUYECKUX M XMMHYECKHX BO3ACHCTBUI
BHEIIHEN CpPEJIbI.

Puc. Pactymuii u nmy3sipyarsii
(bomUKy AUYHUKA.
1 — sauyexnemxa, 2 — Onecmawas

30Ha, 3 — Jayuucmuil eeHey, 4 —
GonnuKkynsapHble KIemKu 3epHUCMO20 CJl0s,
S — alyenocuviti xoamux (6yeopok), 6
—  nonocmu  ny3Llpuamoz2o  QOoIUKYIA,
3anoIHeHHAs AHCUOKOCDIO, 7 —
COeOUHUMENIbHOMKAHHASL

nokpvlwka ¢onnukyia, 8 — nepsuunvie

(npumopouanvrvie) PoITUKY bl




000/104KH AHLEKICTKA

O060704YKH SHIEKIETOK MOAPA3ASISIIOT HAa TPU TPYIIIbL: EpPBUYHBIC, BTOPUYHBIC U
TPETUYHBIE.

[lepBuunas o0osiouka SHIEKIETKH OOpa3yeTcsi caMUM SIMIIOM M TPEACTaBISET
co0oli ee TOBEPXHOCTHBIN YIUIOTHCHHBIH CJION, €€ HAa3bIBAIOT KEITOYHOU 000JI0YKON U
oOpa3zyeTcsi OHa J0 OTUIOAOTBOPEHHUSI B IIPOIIECCE OOTEHE3A.

Bropuunsie 0005104kM  BBIpA0ATHIBAIOTCS  KJIETKAMH, MHTAIOMUMU  SHIIO.
[TpumepoM MOTYT CIyXUTh (DOJUTUKYISIpHBIE KIETKU. YacTo 3TU 000JI0YKH MOTYT OBITh
IUVIOTHBIMA M TOTJa Y HUX UMEIOTCS MHUKPONMWIA — OTBEPCTHUS ISl MPOHUKHOBEHUS
CIIEpMATO30M/1a.

Tperrunbie 000JOUKHU CIIyXaT AJIA 3alIUThl sillla, OHU O0OpPa3yrTCSd BO BpeMs
NPOXOXKICHUS SIMIEKIeTKH 1o sifieBoay. I[lpuMepoM TpeTUYHBIX O0OJIOUYEK MOTYT
CIIYKHUTh O€JTKOBasi, OJICKOPIIYIIOBBIE U CKOPIIYIIOBAasl Y MTHII.

SinekneTku  O4eHb  UYYBCTBHUTENIBHBI K KOJIEOAHMSIM  TEMIEpPATYpHI,
yIbTpaduoIETOBBIM JTydaM, Jiydam PeHTrena u paausi.

[Ipu cpaBHUTENBHO HEOOIBIIOM TOBBIIIEHUH TEMIEPATYPHI, KOTOPOE YKHUBOTHBIE
nepeHocsaT 0e3007e3HeHHOo, SULEeKIeTKH TorubaroT. [loBbllieHHe MO3UPOBKU JIydei
Pentrena, paaus, yiapTpadUONETOBBIX Jydyeld CMEpPTEIbHO I  SUIEKIETOK.
Y cTaHOBIIEHO, YTO €CId Pa3BUTUE U OIUJIOI0TBOPEHUE MOJIOBBIX KIIETOK €I1€ MOJIOAOE, TO
OHO 00JIee YyBCTBUTEIBHO K OOIYUCHHIO.

Pa3zButHe y nTui

VY nrui, Kak ¥ 'y MHOTUX UBOTHBIX, OIUIOJOTBOPEHUE SIULIEKIETKH BHYTPEHHEE
Y [IPOTEKAET B SMLEBOJIE IPU ACCUBHOM €€ NMPOJBUKEHNUH 110 HAIIPABIICHUIO K MAaTKe.

CnepMuM TTUIl UMEIOT KTYTHKOBYIO (OPMY U COCTOST W3 TOJIOBKH, IIEHKH,
XBOCTOBOr0O othena. [IpomomKuTenbHOCTh JKU3HU CIIEPMHUEB B MOJIOBBIX MYTSIX CaMKH
6onee 30 nHei.

B siinie mTHIl COACPKHUTCS: KEITOK, TO €CTh SHIICKICTKA, OENOK, KaHATHKH,
MOJICKOPJIyNoBasi 000JI0YKa W CKopiyma. Bce KOMIOHEHTHI siflla, KpOME IKENTKa,
OTHOCSATCS K TPETHYHBIM o0oJioukaM ©  (QopMuUpYIOTCS Kele3aMu  SHIEBOJA.
IIpy cnmapuBaHuM camMia M CaMKM B SMLEBOJ IONAAAET OJHOBPEMEHHO HECKOJIBKO
MWIJTMOHOB CIIEPMUEB.

Oco6eHHOCThIO OTUI0IOTBOPEHUS y C.-X. IITHI] SIBJISIETCS
noaucnepmusi — B SIMUEKIETKY MOXeT npoHukath 10 300 cnepmueB. OgHako ¢ sapamMu
JKEHCKOW TIOJIOBOM KIIETKH COEIUHSETCd TOJAbko oauH. [lociie ormmogoTBopeHun
SUIEKJIETKa MHTEHCUBHO JEIUTCI MUTO30M, MIO3TOMY CHECEHHOE SO — 3TO 3apObIII HA
paHHEeN cTaguu SMOpUOTeHe3a.

OmiogorBopenne

IMOpuoJIOrusi — HayKa O pa3BUTHUM 3apojpima. OHa W3y4aeT UHAMBUIYAIBHOE
pa3BUTHE KUBOTHBIX C MOMEHTa 3apOXKJCHHS (OIJIOJOTBOPEHUS SUIICKICTKU) JO €ro
BBUTYIUIEHUS WJIM POKICHUS.

OmnonoTBopeHne — MPOHUKHOBEHHE CIEpMaTo30uaa B SIMUEKIETKY U HUX
CIUAHUE — TPOLECC, XapaKTEPHBIM JJIsI TMOJIOBOTO PA3MHOXKEHUA. Y IKHUBOTHBIX
OTLIOIOTBOPEHUE ObIBAET BHEITHEE M BHYTPEeHHEe. B mepBoM ciyuae moyioBble IPOAYKTHI
OTKJIaABIBAIOTCS B BOJY (pbIObI, 3€MHOBOJHBIE, UTJIOKOXHE U Jp.) WIM Ha TBEPJbIE
cyoctparbl (kieu u Ap.). [Ipy BHyTpeHHEM OIUIOJOTBOPEHHM — SHIIEKJIEeTKa U
CIIEpPMATO30M ]| COEIUHSIOTCSI BHYTPU MATEPUHCKOTO OpPraHn3Ma.

OObIYHO SIUIIO OIJIOAOTBOPSIETCS TOJIBKO OJHUM CIEPMATO30MIOM, sjpa
OCTJIbHBIX pazpymiaoTcs. CriepMaTo30u]i MPOHUKAET B SIMIIEKIIETKY Yepe3 Melbyaiiiee
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OTBepCTHE €€ OO0O0JOYKM — MHUKPONHIIC WIH BBITITYMBAIONIUNACS HABCTPEUy €eMy
«BOCTIpUHUMATENBbHBINA Oyropok». B Hero morpyskaercs rojoBka (Sapo) crepMaTo30muia,
JIBUTAIOIASICS K LICHTPY SUILIEKICTKU; HABCTPEUY MPOJABUTACTCS PO KEHCKOM KieTku. B
pe3ynbTaTe OIIOAOTBOPEHUS TOCTUTACTCS CTUMYIISIIUSA fAiflla, ero IpoOJieHue, pa3BUTHE
u oOpa3zoBanue 3apojpimia. B mporecce  OMIOIOTBOPEHUS — OCYIIECTBISETCS
BOCCTAHOBJICHUE JUIUJIOUHOTO Habopa XpPOMOCOM, COEJUHEHHE HaCJIeICTBEHHON
uHpopManuu o0oux poauTenei, obecreunBaeTcss MaTepuaibHas HEIPEPHIBHOCTh MEXTY
MTOKOJICHUSIMU.

OmnonoTBOpeHUEe — MPOHUKHOBEHUE CIEpPMATO30MJa WIM €ro TOJOBKH B
AWLEKIIETKY W CIMSHUE sAIpa 1A ¢ IpOM CIEPMAaTO30Maa.

VY Bomopocnieil, UTIOKOXUX, OOJBIIMHCTBA MOJUIIOCKOB, PBIO M 3€MHOBOIHBIX
OIUIOIOTBOPEHHUE TPOUCXOTUT BHE OpPraHU3Ma; y IPYTHUX PbIO U 3€MHOBOJHBIX, BCEX
MPECMBIKAIOIIMXCS, ITUI, MIICKOTTUTAIONINX, HACEKOMBIX, Y OOJIbIIIEH YacTH pacTeHH —
B Tene camku. CriepMaTo30uAbl BHOCSTCS B TEJIO CAMKU CaMIIOM JIMOO BBIJCISIOTCS UM
(TPUTOH) B OKPYXKAIOIIYIO Cpely B criepMaTodope, KOTOPhI caMKa aKTUBHO BOUPAET B
CBOU TMOJIOBbIE MyTH. Jlydllle U3y4eHO OIUIOJOTBOPEHHE, IPOTEKAIOIIEE BHE OpraHM3Ma
(MOpckHMe eXu, MOJUIIOCKM U Jp.). B JKclepuMeHTe BO3MOXHO OIUIOJOTBOPSTH
COOTBETCTBYIOIIMMH CTIEPMUSIMU U3BJICUCHHBIC U3 SUIICTIPOBOIOB SHI1a MICKOTUTAIOIIUX
(manpumep, kpoauka). [lociie ormioq0TBOPEHUSI OHU MOTYT OBITH BO3BpPAILIEHBI B MATKY U
MpONOJKATh  MOJHOE  pa3BuTue. lIpomecc  OMIOAOTBOPEHMsS]  pEryaupyercs
BBIPa0ATHIBAEMBIMU  TOJIOBBIMH ~ KJIETKAMH XUMHUYECKHUMH BEIIECTBAMU, KOTOPHIE
MPUBJIEKAIOT CHEPMUU K SWUIEKIETKE, a TakKe OKa3blBalOT JPYroe BIMSHUE Ha
OIUIOJOTBOPEHHE. OTH BEIleCTBa IMOJYYWUIIM Ha3BaHUE TaMOHOB (TMHOTAMOHBI M
aHJPOTraMOHBI — COOTBETCTBEHHO JBYM TI0JIaM).

B pesynbrare oniaom0TBOpPEHUsT TOCTUTACTCS CTUMYIISIUA siila, ero apoOJeHue,
pa3BuTHe, 00pa30BaHUE 3apOJIbIIA, COCTUHEHUE HACIEICTBEHHOW MH(OpMAIMU 000HuX
ponuteneii. [Iporecc CTUMYINANUU CBSI3aH C U3MEHEHHUSIMH (DU3MUECKUX M XUMHUYECKHX
CBOMCTB MPOTOIUIA3MbI siflla U 000JOUKH, KOTOpasi MOCIE OIMJIOIOTBOPEHUSI CTAHOBUTCS
Ooree MPOHUIIAEMOMN IS HU3KOMOJEKYISIPHBIX COCIMHEHUH W HEMPOHUIIAEMOM IS
cnepmaro3ouioB. Eiie 10 omiogoTBopeHus u3 sijapa siiia B pudocomsl nepexoaut PHK,
KOTOpasi B HEOIJIOJIOTBOPEHHOM SIHIIe HaXOAUTCS B 3a0JI0KMpOBaHHOM cocTosiHuu. [locie
OTUIOJIOTBOPEHMSI OHA Y4acCTBYET B CHHTE3€ HYKHBIX JUIsl pa3BuUTUs sifiia Oenkos. [Ipu
CIUSIHUU SIIEP MATEPUHCKOM M OTLIOBCKOM MOJOBBIX KJIETOK KOJHMYECTBO XPOMOCOM
yJIBaBAETCs, TaK KaK OHU HE CIMBAIOTCSA MEXay coOoii. [loaTromy kakmas kieTka Terna
COJICP)KUT TIOJIOBHHY XPOMOCOM, TMOJYYEHHBIX OT OTIA, U TMOJOBHHY — OT MAaTepHu;
TakuM o0pa3oMm, o0a poauTeNss B OJWHAKOBOM Mepe Y4YacTBYIOT B Iepeaade
HACJICICTBEHHON MH(OpPMAIIUU MMOTOMCTBY IPH MOMOIIHA XPOMOCOM. Y KHBOTHBIX TPHU
OTUIOJIOTBOPEHHUH CIIEPMATO30U]T BHOCUT B SIUIIO IIEHTPOCOMY, (YHKIIMOHUPYIOIIYIO TIPH
MOCJICIYIONIEM APOOJICHUH SIIa, a TaKkKe HEOONBIIYI0 YacTh OPTaHOUIOB ITUTOIIA3Mbl
(MUTOXOHIpHIA | JIp.). Y OOJbIIEH YacTh OPraHU3MOB U3MEHEHHE 00O0JOUYKH Siflia Mocie
OIUIOJJOTBOPEHUS TMPETSITCTBYET MPOHUKHOBEHHUIO JPYTUX CIIEPMATO30UIOB B SHIIO,
OJIHAKO y MHOTUX JKMBOTHBIX B SMII0 MPOHUKAET HECKOJIBKO CIEPMaTO30MI0B
(momucniepmust). OOBIYHO SIMIIO OIJIOOTBOPSET TOJBKO OJMH CIIEPMATO30UI, spa
OCTJIbHBIX pa3pylatoTcs. Eciu 3Toro He mpou3oiiieT, TO HaOII0Ial0TCs pa3iMYHbIe
aHOMAaJIUU pa3BUTHUS 3apojblia. Eciu Bce ke mpu 3TOM BO3HUKAET KU3HECIIOCOOHBIM
OpraHu3M, TO OH HEPEIKO HOCUT MO3aW4HbIA XapakTep — OJHa 4acTh Tela oOianaer
HACJIEACTBEHHBIMU CBOMCTBaMHU si/Ipa OJIHOTO CIIEPMUH, OCTajbHas — JAPYroro Crepmusi.
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PeHTreHoBCKUM HM3ITyd€HHEM MOXKHO YOUTH AP0 CIIEPMHUS, IPOHUKILIETO B SHIIO;
TaKoe SHI0 pa3BUBaeTCs 0e3 yJacTHsi MyXKCKOro sifpa (ruHorenes). Ecnu youTs mydamu
A7pO SANLA, pa3BUTUE UJET 3 CYET OTLOBCKOTO sApa (AHAPOTEHE3).

3adanue: N3YYUTb MaATCpual TCOPCTHUUCCKOI'O 0630pa, IIpOaHaAJIN3UPOBATDH
Marcpuall, CACIaTb KpaTKI/Iﬁ KOHCIICKT, Oq)OpMI/ITB BBIBO.

TopsanoK BLINOJHEHUS PA0OTHI:

1. M3ydeHne MaTepuaia TeOpeTHIECKOro od3opa
2. BrinonHeHue 3amanus

3. Odopmitenne BIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOPOCHI

Coaepxxanue oTyera:

B pesynbTate BhINIONIHEHUST pabOTHI B paboueil TeTpaau HOHKHO OBITh BHITIOJHEHO
3ajiaHue U 0(hpopMIIEH BBIBOJ

KonTpoJibHBIE BONIPOCHI:

1. PacckaxkuTe MpUHIMIIBI CTPOCHUS MOJOBBIX KIETOK?

2. Janre KpaTKyIo XapaKTEPUCTUKY ocobeHHocTel JKUBOTHBIX
CIEPMOTO30M10B?

3. OxapakTepu3yHTe OCHOBHBIE THIIBI THIEKIETOK?

4, JlaiiTe xapakTepucTUKy 000JI0YKaM SHLEKIETOK?
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IIpakTuyeckasi padora Ne 4
TEMA: OHTOreHe3 M €r0 HadaJIbHBIN ITepHuo1 SMOpHOTeHE3

HEJb PABOTDBI: wu3yuenue mpormecca 5MOpHUOreHe3a W OHTOIEHE3a ¢

ONMCAHUEM BCEX NEPHUOJIOB
Teopernueckuii 0030p:
IMOpHoOreHe3 MJIEKOMMUTAIOIIUX

OMOpuonorus paccMaTpuBaeT pa3BuTHE u CTpPOCHHE
MOJIOBBIX KJIETOK (raMEeTOreHe3) M OCHOBHBIE ATambl 3MOpPHOreHe3a: OIIOJOTBOPEHHUE,
npoOJieHHne, TacTPYJSIMIO, 3aKJIaJKy OCEBBIX OpPraHOB M OpraHoOreHe3, pa3BUTHE
MPOBU3OPHBIX (BPEMEHHBIX) OPTraHOB.

OmoxoTBOpeHne - COCIUHEHUE POAUTEIBCKUX MYKCKOM M KEHCKOM IMOJIOBBIX
KJIETOK (eamem) B OJIHy HOBYIO KIETKY - 3ucomy. IIpu OIIIONOTBOpEHUHU CIIEpMUI
BHOCUT B SMIIO0 SI€pHBI MaTepuali, 3aKJIIOUYEHHBIH B €ro TroJOBKE, U LEHTPOCOMY
3aKJII0YEHHYIO B IIEHKE CBSI3YIOIEH YacTH.

JApobsienne — padbHEWIIMN TPOLECC PA3BUTHUS OJHOKJIETOYHOM 3HUIOTHI, B
X0JIe KOTOpOTO 00Opa3zyeTcs MHOTOKJIeTO4Hasi Onactyna. brmactyma — ogHOCIONHBIN
3apOJIBINIEBBINA MY3BIPEK, KOTOPBIM COCTOUT U3 CTEHKU — Oiacmodepmvl U TOJIOCTU —
onacmouyensi.

IacTpyasimusi — oOpa3oBaHue TPEXCIOWHOTO 3apojblllla B MPOIECCE JEICHMUS,
pocta, nuddepeHIIMPOBaHUN KIIETOK OJIACTYINIBI M UX MEPEMEIICHUS, TePErPyNIUPOBKH,
B3aMMOJICHCTBUS U BIUAHUS ApYTr Ha Apyra. ClosMU racTpyibl SBIISIIOTCA. IKMOOEpMa—
HapYXHBIA 3apOABIIIEBbIN JIUCTOK, 9HMOOepMa — BHYTPEHHMM 3apOJbIIIEBbIN JHCTOK,
Me300epMa — CPeTHAN 3apO/IBIIIEBBIN JTUCTOK.

3akjaika OCHOBHBIX OPraHOB — O0O0pa30BaHHE W3 3aPOJIBIIIEBBIX JIMCTKOB
3a4aTKOB HEPBHOU TPYOKH, XOPAbl U KHULICYHON TPYOKH.

Puc. Pannss Helipyna narymku
(momepeyHsbIit pa3pes).
1 — sxmoodepma, 2 — nepsuulii 6anux; 3
— MOOYIAPHAA NIACMUHKA, 4 — Xopoa,
5 — ammooepma.

Craaum pa3BUTHS 3apOAbIIIA Y NITHIX

Y nrun Bce CepMUU MMEKT Z- XpOMOCOMY, a SIMIEKIETKH WM Z- TOJOBYIO
xpomocoMy, uiaun W- xpomocomy. JlpoOieHue y mnruir mepoOractuyeckoe (4acThd-
HOE) WM JAucKoujaidbHoe. B cHecEHHOM siilie  JOpoOJIeHHE W TacTPYJISIIHS
MIPUOCTAHABIMBAIOTCS W BHOBb BO300HOBISIOTCSA C MOMEHTa Hayajga WHKyOaIlluu WU
HacwKuBaHuA. ['acTpylsiuus y NTHUL, KaK U Y APYTUX MO3BOHOYHBIX, MPOTEKAET B JIBE
da3pl: TIepBasi — paccliOeHUE OJHOCIOWHOTO JMCKAa W 00pa30BaHHE JBYX 3apOJIBIIIEBBIX
JIUCTKOB — 3KTOJIEPMBI U SHTOJIEPMBI; BTOpass — GOPMHUPOBAHKUE XOPIOME30/I€PMATILHOTO
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3auaTka, AUPPEPEHIMPOBKA KOTOPOTO 3aKAaHYMBACTCS OOpPa30BAaHUEM  CPETHETO
3apOJBIIIEBOTO JIMCTKAa — Me30AepMbl. Me3oaepMa MOApa3ensieTcss Ha COMUMbl
(CerMEHTHPOBAHHYIO  ME30CPMY), Ce2MEeHMmHble  HOJMCKU, HECETMEHTHPOBAHHYIO
Me3oziepMy (cnaanxuomom). CIUIAHXHOTOM COCTOUT M3 MapUETAIbHOTO (HApPY>KHOTO0) U
BUCLIEPAIBHOTO (BHYTPEHHETO) JUCTKOB, MEXAY KOTOPHIMH HaXOIUTCS BTOpUYHAs
MOJIOCTh — YEIOM.

JlanmpHeiiee pa3BUTHE 3apOJIBIIIEBBIX JTUCTKOB Y MTHUIl TPOTEKAET, KaK U y IPYTHX
KUBOTHBIX.

N3 sktonepmbl oOpa3yeTcst HepBHas TpyOKa (a 3aTeM HepBHasi CUCTeMa), OpraHbl
YYyBCTB, MUJAEPMUC (IOBEPXHOCTHBIN CIOW KOKM), SMUTEINI NepeHel U 3aHEN KUIIIOK.
N3 me3onepMbl: depmamom — TIAyOOKHE CIOW KOXHU, MUOMOM — MBIIICUYHAs] TKaHb
CKEJIETa; CKIepOmoM — CKEJeT, ce2MeHmHas HOoJcKa — ModernojoBas cuctema. U3
Me307iepMbl (DOPMHUPYIOTCS TaKKe€ KPOBEHOCHAs U JTUM(paTUYecKas CUCTEMbI, KPOBb U
coenuHUTEeNbHbIE TKaHU. CIUIAaHXHOTOM 00pa3yeT »SIUTENNd CpeaHux 000JI0UeK

BHYTPEHHUX OpraHoOB
rpyaHod u  OpromHoW monoctedt. W3 sHTOmEpMBI  dopMHpYyETCS — AIUTENUN
MUIIEBAPUTEILHON TPYOKH © €€ TPOU3BOAHBIX — OPraHOB [IbIXaHHS, II€YCHHU,

MOJKETYIOYHOMN KEIE3bI.

Pa3BuTne Tema 3apojpllia COMPOBOXKIAETCS OOpa3oBaHUEM BPEMEHHBIX WIH
BHE3apOJBIIIEBBIX  (MPOBM30PHBIX)  OpPraHoOB,  CIOCOOCTBYIOIIMX  CO3JAHHIO
HEOOXOAMMBIX YCIOBUU [IJI1 HOPMAJIBHOTO pa3BUTHS 3apojsima. K MmpoBU3OPHBIM
OopraHaM y ITHUL OTHOCSITCS:

- KEJTOYHBIM MEIIOK — OH MOCTPOEH W3 AHTOAEPMBI U BUCLEPATIBHOIO JIMCTKA
CIUTAHXHOTOMA, BBIMOJIHAET TPOPUUYECKYIO (MUTATETbHYIO) (PYHKIIHUIO;

- aMHUOH, WIH BOAHAs 000704Ka — GOPMHUPYETCS U3 SKTOJEPMBI U TAPUETATHLHOTO
JUCTKA CIJIAHXHOTOMA, BBITIONHSIET 3alIUTHYI0 (YHKIHIO, CMSITYaeT yAaphl, CO3/aéT
3apOoJIbIITy OJaronpuUsTHYIO BOJHYIO Cpely, 00ecleuyuBaeT BO3MOKHOCTH HEKOTOpPOU
MOABUKHOCTH;

- aJNlaHTOWC — (POpMUpPYETCS HAa BEHTPAIbHOW (HMIKHEH) MOBEPXHOCTH 3aJIHEN
KUIIKA U3 DHTOAEPMBI U BHUCIIEPATBLHOTO JUCTKA CIUIAHXHOTOMA, BBITIONHSET (PYHKIIHIO
BBIJICIUTEIIBHOTO OpraHa, y4acTBYET B ra3000MeHe;

- cepo3a — camasi MOBEpXHOCTHasi 00oJiouka 3apojsima. O0pa3zoBaHa 3KTOAEPMON
U MApUETAbHBIM MEIIKOM CIUIAaHXHOTOMA IOCJE€ CMBIKAHUS TYJIOBHUIIHOW CKJIAJIKU Hal
3aponplieM. BeimonHseT GyHKIMU ra3000MeHa W TMEepeHOca Kalblds W3 CKOPIIYIBI B
TEJI0 3apOJIbIIlIa.

B sMmOpuorenese KypuHOTo 3apojpliia pa3andaroT 4 mepruojaa: 3apoibIeBbiid 1- 8
JIeHb; npearoaubii 8- 13; mnoaueiit 13- 20 nenb; nepuop BeutyrieHus 20- 21 neHsb.

e R S
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Puc. [Tonepeunslii pa3pe3 3apobliia KypUIlbl Ha CTaAuU 00pa30BaHUs HEPBHOM
TpyOKH, COMHTOB U XOP/IbI

1 — sxmoodepma; 2 — nepsnas mpyoka, 3 — comum; 4 — xopoa, 5 — yeromuuecxas
nOIOCMb.

~
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Opranorese3 MJIeKONUTAIIIMNX

Opranorene3 — o0Opa3oBaHHE 3apOJABIIIEBBIX M BHE3APOIBIIIEBHIX (BPEMEHHBIX )
OpPraHoOB y MJIEKOMUTAIOUIUX MPOUCXOJUT OUYEHb PAaHO U HAYMHAETCA ¢ (HOpMUpOBaHUS
Tpodobiacta, ¢ MOMOIIBIO KOTOPOTO 3apOABIII MOJy4aeT MUTATEIbHbIE BEIIECTBA W3
MOJIOCTH MATKH.

K mpoBHU30pHBIM OpraHamM y MIIEKOMUTAIOUIUX OTHOCSITCS: JKEITOYHBIM MEIIOK,
aMHUOH, aJUIAHTOUC W XOpHOH. [lepBbie Tpu 000JOUKM Pa3BUBAIOTCS U BBIMOJIHSIIOT
Takue *e QyHKIUHU, KaK U y MTHII.

Xopuox TOMOJOTHYEH cepo3e MTUIl U JAPYTUX KUBOTHBIX. OH pa3BUBaeTcs U3
Tpodobiacta, COEAMHEHHOTO C HKTOJAECPMON U MapUETAIBHOTO JINCTKA CIIaHxHOoTOMAa. Ha
€ro MOBEPXHOCTU 00Pa3yrOTCS OTPOCTKH — BTOPUYHBIE BOPCUHKH, BPACTAIOIINE B CTCHKY
MaTKd. JTa 30Ha OOMIIbHO CHa0>KeHa KPOBEHOCHBIMU COCYJaMHU M Ha3bIBAETCS JETCKUM
MECTOM WJIH NIAYeHMOU.

IInanenTa, TUNBI MVIALEHT.

[Tocne Toro kak 3apoibIll UMIUIAHTUPOBAJICS B CTEHKY MAaTKH, OH IMUTAETCS YK€ 3a
CYET BBIJCIICHUM MaTOUYHBIX jkeye3, AU y3HO MpOHUKAOUUX depe3 Tpodo-0iacT B
MOJIOCTh 0JIACTOIEPMUYECKOTO MYy3bIpbKa. A C BO3HMKHOBEHHEM >KEJITOUHOI'O MEIIKa U
KPOBEHOCHBIX COCYJOB B HEM IIMTAaHHWE OCYIIECTBISETCA (IpaBlia, OYEHb KOPOTKOE
BpeMs) npu ux ydactuu. [lo mepe pocra 3apoapliia 3TOT UCTOYHUK MUTAHUS CTAHOBUTCS
HEJOCTATOYHBIM, JKEITOYHBIM MEIIOK YMEHBLIAETCs, a Ha CMEHY CBSI3UM IUIoJa C
MaTEPUHCKUM OpPTaHU3MOM udepe3 TpodoOIacT MpUXoIUT OoJee COBEpIICHHAs CBA3b —
yepes MJIALeHTY.

Ilnayenma — MecTO CBSI3M AJUTAHTOXOPHOHA TUIOJA CO CIM3UCTON 000JIO0UYKOM
MaTku. OHa 00pa3yeTcs 3a CYET aNIAHTOXOPUOHHOW OOOJIOYKM U CIIM3UCTON 000T0UKHU
MaTku. B COOTBETCTBUMU C 3THUM B HEW pa3iMyalOT JETCKYI0O U MATEPUHCKYIO YaCTH.
JleTckass yacTh IUIALlEHThl PA3BUBAETCS B CBSI3M C BO3HUKHOBEHHUEM aJUIAHTOWUCA,
KOTOPBIM ONMKCAaHHBIM BBIIIE MYTEM COEAMHSIETCS C XOPUOHOM. B cTeHke amiaHTouca u
AJUTAHTOXOPUOHA 00Pa3yIOTCSI KPOBEHOCHBIE COCY/IbI, BPACTAIOLINE B BOPCHHKH XOPHOHA.
YyacToKk XOpHOHa, HE BCTYNAOIINA B CBA3b C AJNIAHTOMCOM, YTPAUYMBAET BOPCUHKHU U B
00pa30oBaHUM MJIALIEHTHI HE y4acTBYeT. BOPCHMHKHM E€TCKOW YacTH MJIALIEHThl COCTOST U3
AMUTENUs HKTOACPMAJIBHOTO MPOUCXOXKIECHUS U COCAMHUTEIbHOTKAHHOW OCHOBBI C
OOMJIBHOI ceThI0 CcOoCynOB. BOpPCHHKHM pa3BETBISIOTCS W BHEAPSIOTCS B CIM3UCTYIO
000JI0YKY MaTKH, MOJOOHO TOMY KaK MaJbIIbl BXOJAT B IIEPYATKY.

Mamepunckoii wacmoio naayenmsl Ha3bIBACTCS YYACTOK CIM3UCTON OOO0JIOUKHU
MaTKHU C YrIIyOJICHUSIMU ISl BOPCUHOK aJUTAaHTOXOpHOHA. [InarieHTapHas cBsizsb BOPDCUHOK
AJUTAHTOXOPUOHA, TO €CTh JIETCKOW IUIAIIeHTHI, C MAaTEPHUHCKON IUIAIIEHTOW Yy KOOBLIBI
ycTaHaBlMBaeTcs Ha 3—4-i1 Mecsl KepeboCTH, Y KOPOBBI — Ha MPOTSHDKEHUHU OT 28 10
50 cyTOK CTENBHOCTH, Y KpoJpuux — OT 12 10 17 cyTok cykposnbHOCTH. B 3aBHCMMOCTH
OT pa3MeEIleHHs] BOPCUHOK [0 MOBEPXHOCTH AJIAHTOXOPHUOHA Pa3IMYalOT YEThIpe TUIA
ianent: quddys3Has, KOTUIeIOHHAs, KOJBIICBUIHAS U JUCKOUIATbHAS.

Y muddy3Hol, WM paccesHHOM, MIAlEHThl BOPCMHKH pa3MEIEeHbl MO BCEMY
XopuoHy. M3 CenbCKOXO3SMCTBEHHBIX JKUBOTHBIX OHAa WMEETCS y KOOBUIbI, CBUHBH,
OCJIUIIBI U BEpOMIOAUIIBL. Y KOTHIEIOHHOM, WM MHOXECTBEHHOM, IUIAIICHThI XOPHUOH
HECeT KpYyMHbIE BISYMBAHUS — KOTWJIEAOHBI, Ha KOTOPHIX (M TOJBKO Ha HHX)
pacnojio)keHbl BOpPCHHKU. KoTuiaenoHbl XOpHOHa OOJIETaloT IUIOTHBIE OKPYTJIbIe
BBITISTYMBAHUS CIAM3UCTON 000JIOUKU MAaTKM — KapyHKYJbl. Takas rianeHTa TUIUYHA JJIs
*BauHbIX XKUBOTHBIX. K. M. KypHOCOB 00Hapyx w1, 4TO MJI0I1a/ib KOTUJIEAOHOB MOCEna
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CBs3aHA C XapaKTEpOM IOCICYTPOOHOTO pa3BUTHS SITHEHKA. Y KOJIBIIEBUIHOW, WU
30HaJIbHOM, IJIALEHThl BOPCUHKH AJUIAHTOXOPHUOHA 3aHUMAIOT IUIOLIAJb B BUJIE IMOSCKA,
UYIIETO BOKPYT TeJa 3apObIla.

OTa IIaleHTa CBOMCTBCHHA XHUINHBIM. Y JIHCKOWJAILHOM IUIAIICHTHI IIOJIE,
3aHATOE BOPCHMHKAaMHU XOpUOHA, uMeeT popmy nucka. Takas mianeHTa xapakTepHa s
I'PBI3YHOB U IIPUMATOB, B TOM YHCJIE YEJIOBEKA.

[lo Tumy cBsi3M BOPCHMHOK JETCKOM 4YacTH IIAUEHTHI CO CIU3UCTON 00O0I0YKOMN
MaTKH, TO €CTh C MAaTEPUHCKOW YaCThIO IUIALIEHTHI, PA3JIMYalOT TAK)KE€ HECKOJIBKO BUIOB
maneHT. Kaxpas BOpCHMHKa XOpHOHA COCTOUT M3 CHEAYIOMIMX T'HMCTOJOTMYECKUX
AJIEMEHTOB:

1. U3 OIUTENUS HKTOJCPMAIBHOTO IPOUCXOXKACHUS, TIMOKPBIBAIOIIETO €€
CHapyXU;

2. 13 COEIMHUTEIbHOTKAHHOW OCHOBBI APUETAIBHOTO JIMLCTKA ME30/IEPMBI;

3. 13 KPOBEHOCHBIX COCY/IOB, JIEKAIIUX B COCAMHUTEIIBHON TKAHHU.

MartepuHcKkasi 4acTh IUIALEHTHI, KyJda BHEIPSIIOTCS BOPCHHKH, TOXE BHaJale
COCTOUT W3 SIUTEIHS, COSAMHUTENHbHON TKaHM W HAXOMISIIMXCS B HEW KPOBEHOCHBIX
cocynoB. OgHAKO BHEIPUBIIKECS B CIU3UCTYIO O00O0JIOYKY MATKU BOPCHUHKH BBIIEISIOT
(dbepMeHTBbI, KOTOpble B TOW WM HHOM CTEMEHU HaApYIIAIOT IEJOCTHOCTH CIM3UCTOMN
000J104KH. Y pa3HbIX )KUBOTHBIX CTENEHB ATOTO pa3pylIeHUs pa3indHa. B cOOTBETCTBUI
C 9TUM Pa3IMYaloT CJICIYIOIINE THITHI IUIAICHT (pHUC.).

Puc. 1. Tunel rucToNOrH4ecKOro CTPOSHUS MIIALEHT:

A — onurenmnoxopuanbHasgs; b —  necmoxopumansHag; 0B —
AHAO0TENHOXOpHaNbHas; I — remoxopuanbHasi; / — SMUTENNH BOPCUHKU XOPUOHA; 2 —
COEJIMHUTENNbHAS. TKaHb BOPCUHKHM XOPHOHA; 3 — DHAOTENMH KPOBEHOCHOIO COCyJa

BOPCHUHKH XOPHOHA, 4 — SIUTENUH CIU3UCTOH 000JOYKHU MAaTKH, 5 — COCAMHUTCIIbHAs
TKaHb CIM3UCTOH 000I0YKH MaTKH, 6 — KPOBCHOCHBIC COCYABI X JTAKYHBI CTCHKHW MATKH.

1. DnuTesnoxopuajibHasi IJIALEHTA XapakTEpU3yeTcs TEeM, 4YTO CIU3HUCTas
000JI0UKa MAaTKH COXpaHseT BCE CBOM TUCTOJOrMYEcKue »iaeMeHThl. Iloaromy
NUTATENbHBIE BEIIECTBA W KHUCIOPOJ, HEOOXOAWMBIEC JUISl 3apOABIIIA, JOJKHBI MPOUTH
qyepe3 IHJIO0TETNI COCYI0B MaTepH, COSTUHUTEIBHYIO TKaHb CIIM3UCTON 000JI0YKN MaTKH,
AMUTENNN CIU3UCTON 000JIOYKM MATKH, STUTEIUHN, COCTMHUTENbHYIO TKaHb U SHJIOTEIUN
KPOBEHOCHBIX COCYJIOB BOPCUHKH aJIITAHTOXOPHOHA.

Taxol TN TIAEHTH UMEETCA Y JIOIIAIU, BCESIIHBIX U BepOmoaa. CBsi3b XOpHOHA
C MaTkoW 3aech JOBOJBHO ciabas. Ilpm pomax cimabopa3BUTBIE BOPCHHKH IMPOCTO
BBIXOJISIT U3 CBOUX THE3[] B CIM3UCTON 000JI0UKE MAaTKH, TaK YTO IIEJIOCTHOCTb MOCIIEAHEN
HE HapyIIaeTcs U KPOBOTEUEHUSI HE IPOUCXOIUT.
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2. JlecmoxopuajJibHas IJIALEHTA OTJIMYAaETCSd TEM, YTO IIOCJI€ BHEIPEHMS
BOPCUHOK DJIUTEIMA CIU3UCTOH OOONOYKM MAaTKU pa3pyllaeTcss NoJ JAelcTBUEM
(epMeHTOB, BBIACISIEMBIX BOpCHHKaMU. ClieOBaTEIbHO, BOPCUHKA CBOUM 3IUTEIHUEM
CONPHUKACACTCS MPSAMO C COCOUHUTEIBHOM TKAaHbKO MaTKH. IlyTh, KOTOpBIM OJKHBI
IIPOMTH IUTATEJIBHBIE BEIECTBA U3 COCYAOB CIM3MCTOM MAaTKH B COCYABl BOPCHHKHU
IIoJa IpU JAECMOXOPHUAIbHOW IUIALIEHTE, HAa OJHO 3BEHO KOPOYE IIOCPABHEHHIO C
AIUTEINOXOPUAIBHON IUIALIEHTON. TaKyIo IUIAlCHTY UMEIOT KBAaYHBIE.

3. DHAOTeTHOXOPHATBHAS IUIalleHTa obecnieunBaeT 0oJjiee TECHYIO CBSA3b IUIOAA
c tenoMm Matepu. [lpu ee oOpa3oBaHMM (epMEHTHl BOPCHHKHM pPa3pyLIalOT HE TOJIBKO
AMUTENNN, HO U COETMHUTEIbHYIO TKaHb CIIM3UCTON 000JO0YKHM MAaTKH, TaK YTO SMUTEIUN
BOPCUHKHM HENOCPEJICTBEHHO MPUJIETaeT K 3HIOTEINI0 KPOBEHOCHBIX COCYAOB CIM3UCTON
MmaTku. ClieoBaTeNnbHO, MyTh MUTATENbHBIX BEILECTB 37€ECh elle 0ojee KOPOTKUi. ITOT
crnoco0 miameHTanuu oOecnedrnBaeT Oojiee COBEPIIEHHOE CHAaO0XKEHHE 3apojibliia
NUTATENIbHBIMU BEIIECTBAMH M KUCIOPOJOM. Takas mianeHTa CBOWCTBEHHA XUIIHbIM.

4. I'eMmoxopuajbHasi IJIALEHTA XapaKTepU3yeTcs elle O0oJjiee TECHOM CBS3bIO
IUI0Ja C TEJIOM MaTepH. 3/1€Ch Pa3pyLIAlOTCs HE TOJIBKO SIUTENNN U COEIMHUTEIbHAsS
TKaHb, HO W JHJOTENUHA KPOBEHOCHBIX COCYAOB, TaK YTO BOPCHUHKH AJNIAHTOXOPHUOHA
NOTPY’KEHBI B KPOBb MATEPH.

[IyTe muTaTenbHOrOo MaTepuana B 3TOM cilydae Hambosee KOpoTkuil. M3 kpoBu
JaKyH CIU3UCTOM 000JI0YKM MAaTKH NMUTATEIbHbIE BEIECTBA U KUCIOPO TOJKHBI IPOUTH
JIMILb 3MUTETNN, COETUHUTENBHYIO TKaHb U SHIOTEINI COCY0B BOPCUHKH TuIoAa. Takas
IUTAlleHTa TUIIMYHA JUIs IPUMAaTOB, TPBI3YHOB U JP.

Takum oOpazom, HU B OJHOM BHJIE IUIALIEHT KPOBb MaTepu HE CMELIMBAETCS C
KpoBbIO 0. [ImaneHnTa — clIoHbII OpraH, KOTOPbIA OCYIIECTBIISIET OOMEH BELIECTB
MEXAY Ppa3BUBAIOIIMMCS OPraHu3MOM UM TEJIOM MaTepd U  BBHINOJHSAET OYEHb
Pa3HOCTOPOHHIOI QYHKIMIO. Uepe3 Hee MPOMCXOIUT Ta3000MeH, a TaK e MUTATEeNIbHbIN
MaTepHuall EPeXoIUT U3 KPOBU MaTepu B KPOBb 3apO/bIIla, IpudeM Oaroaaps HaIHIUIo
B Hell (pepMEHTOB IUIACTUYECKHE BEIECTBA MATEPU NEPEBOJATCA B (GOPMY, MPUTOTHYIO
JUIsl YCBOEHHUS IUIOJIOM, TO €CTh OHA UIPAET POJb MULIEBAPUTEIBHOTO oprasa. [lnanenra
0CBOOOX/1a€T Pa3BUBAIOIIMICS OpPraHU3M OT MPOJYKTOB OOMEHA, BBIMOJHSS, TaKUM
00pa3zom, poJib OpraHa BbIICICHUS.

[TnameHTa mpeacTaBisieT co0O0M IEM0 HEKOTOPHIX BEIIECTB, TAKUX, KaK YIJIEBOJIBI,
BUTaMHHbBI, MUHEpaJbHBIE COJIM, HEOOXOJUMBbIE JUIsl pa3BUTHs sMOpuoHa. [lnmamenra
o0nanaer n30MpPaTeIbHOCTBIO, KOTOPAsl BBIPAXKAETCS B TOM, YTO OHA IPOITYCKAaeT OJHU
BeliecTBa (ropMoHbl, pocdop, caxap, BUTAMUHBI U Jp.), 33JIePKUBAET APYyrUe BellecTBa
YU MHUKPOOPTaHH3Mbl U U3MEHSET HEKOTOpbIE BBICOKOMOJIEKYJISIpHbIE BellecTBa (Oenkwu,
JKUPBI U YIJIEBOJIbI). DTU CBOMCTBA IUIALIEHTHI U3BECTHBI MOl HA3BAHUEM IUIALIEHTAPHOIO
Oapbepa.
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Puc. CarurranbHblii pa3zpes
3apO/IbIIIA MIEKOIUTAIOLIETO (KPBICHI)
1 — amnuon, 2 — xopuon, 3 — niayenma,

4 —Mm0320801i nY36IPb, 5 — CIYX0B01L
nysvipek, 6 —3auamox cepoya, 7 —
nezkue, 8 — neuenn, 9 —
Kuweunas mpyoka, 10 — nynounvlii
KaHamux.

3adanue: W3y4HTh MaTepuall TEOPETUYECKOoro o0030pa, MPOAHATU3UPOBATH
MaTepuall, clelaTh KpaTKUi KOHCIIEKT, 3apHCcOBaTh HEUPYIy JIATYHIKH, OOO03HAYMThH
3a4aTOK HEPBHOU TPYOKHU, 3apUCOBATH 3aPO/IbIII KPBICHI, O(POPMUTH BBIBO/I.

Topsanok BLINOJHEHUS PA0OTHI:

1. N3yuyenune marepuana TeopeTudeckoro oo3opa
2. Brimonnenue 3aganus

3. Odopmiienue BbIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOTIPOCHI

Coaep:kanue oTyera:

B pesynbTate BhITIONHEHUST pabOTHI B paboueil TeTpaiu TOHKHO OBITh BBITIOJHEHO
3ajaHue U 0popMIIEH BHIBOJ

KoHTpoabHbIe BOIPOCHI:

1. OxapaxTepu3yiiTe MEXaHu3M OpraHoreHe3a?

2. OxapaktepusyiTe 3Tanbl SMOpuoreHesa?

3. JlaiiTe ompenencHUE TOHATHIO «IUIAIICHTa» W KPATKYIO XapaKTEPUCTUKY
TUIIOB ILJTALICHT?

4, Pacckaxxute 0 BUaX 1 HAa3HAYEHUU MPOBU30PHBIX OPTaHOB?
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IIpakTuyeckas padora NeS
TEMA: [lonsarue Tkanu. Knaccudukanus TkaHeu

HEJb PABOTDI: nath Mopdo — (QyHKIIMOHATBHYIO XapaKTEPUCTHUKY TKaHSM;
U3YYUTh OCOOEHHOCTU MPOMCXOXKIEHUS, Ppa3BUTHM, KIaCCU(PUKALNUH, CTPOCHHUS U
GyHKIMN TKaHeH

Teopernyeckuii 0030p:

T'ucmonocus — Hayka O TKaHSIX >KMBOTHOIO opranusma. OpranumsMm >KHBOTHBIX
IIOCTPOEH M3 KIETOK M HEKJIETOYHBIX CTPYKTYp, CIICHUAIM3UPOBAHHBIX Ha BBHIITOJIHEHUHU
onpeneNEHHBIX (YHKIIHH.

TxkanwvloHa3bIBa€TCA UCTOPUUECKHU CIIOKUBLIASICS CUCTEMA KJIETOK U HEKJIETOYHBIX
CTPYKTYD, XapaKTepU3yIOIasicsa 0OUM CTpOEHUEM, QYHKIMEN U IPOUCXOKIACHUEM.

CornacHo COBpeMEHHOHN KiacCU(UKAIMKU Pa3InyaloT YeThIpe OCHOBHBIX THIIA!
AMUTENNATbHBIETKAHH, OMOPHO-TPOPUUECKUE, WIH COSANHUTENbHBIC TKAaHU, MBIIIICYHbBIE
TKaHW, HEpPBHbIC TKaHU. Bce TUMBl ATUX TKaHEH 0O0pa3yloT OpraHbl, U3 KOTOPBIX
IIOCTPOEHBI CUCTEMBI TEJIA ) KUBOTHOTO.

1. DnurenuajbHble TKAHW: OHOCJIOHbIE H MHOTOCJIOIHbIE INUTEINU

OCHOBHBIMHU OTJIMYUTENIBHBIMU NTPU3HAKAMH MUTEINAIBHBIX TKAHEH SBIISIOTCS:

1 — morpaHWYHOE TMOJIOKEHUE: AMUTEIUN OrpaHUYMBAET OPraHU3M OT BHEIHEN
Y BHYTPEHHEHN Cpebl U OJHOBPEMEHHO OCYIIECTBIISIET C HUMH CBSI3b;

2 — 4HCTO KJIETOYHOE CTPOEHHUE: OTCYTCTBYET MEKKIETOUHOE BEIIECTBO;

3 — Hammume OazambHOW MeMOpaHBI, HAa KOTOPOH pACIOJIOKEH SIUTETUH U
KoTopasi oOpa3oBaHa JESTENbHOCTHIO, KaK KJIETOK JMHTENus, Tak W MNoJAJexalen
COCIUHUTEIBLHON TKAHU;

4 — pacrnojio)KeHUE KIETOK B BHUJAE CIUIOIIHOIO IUIACTa, YTO SIBJISETCS
HEOOXOJIMMBIM YCJIOBHEM (PYHKIIMOHUPOBAHUS AIUTEINS;

5 — Mmopdonornueckast 1 pyHKIIMOHATBHAS TOJISIPHOCTD KIETOK U CIIOEB.

OnuTenvanbHble TKAaHH MOXKHO KJIACCU(PUIIMPOBATh MO CTPYKTYPHBIM U
(GyHKIMOHANBHBIM ~ Npu3HakaM. Mopdonoruueckass  KiaccuUKaUs  SIUTENHEB
OCHOBaHa Ha KOJIMYECTBE CIOEB U (hOpMeE KIIETOK.

[To konmmuecTBY CJO€B BBIACTSIOT JMUTEIUN: a) OAHOCIOWHBIN (B TOM 4YHCIE

OOHOpsAOHLILL — TUIOCKUN, KyOWYEeCKWH, TMPUBMATUYECKUN W MHO2OPSAOHbLIL —
MepLaTenbHblil); ©) MHOTOCIONWHBIM — HEOPOrOBEBAIOUIMI, OpPOroBEBAOIIMK U
IIEPEXOIHBIN.

Puc.OnHOCTOMHBIN KyOHnYeCKui
SIIUTEINN MOYEUYHBIX KaHAIbIEB. 1-
npoceem Kaumaivya, 2- Kyouueckue

Knemxu, 3- bazanvHas memopaua, 4-
COeOUHUMENbHAsSL MKAHb U COCYObl,
OKpYydHcaroujue Kauaibybi.

31



~ s - -

Puc. MHOTOCIIONHBIHN TUIOCKUH (HEOPOTOBEBAIOIIHI ) STIUTENUNA POTOBHUIIBI TJI1a3a.

1 — knemku nosepxnocmno2o cnos; 2 — Kiemku cpeone2o cios;, 3 — Kiemku 6a3anbHo20
cnosi; 4 6azanvhas membOpana; 5 — cobcmeenHoe 6euecmeo pocosuybl (COeOUHUMENbHAS
MKaHb).

2. OmnopHo-TpoduyecKUue TKAHU

OnopHo-Tpoduyeckne  TKaHHM  0Opa3ylOT  Kapkac (CTpOMy)  OpraHoB,
OCYIIECTBIIIOT TPOPHUKY OpraHa, HECYT 3alMTHYIO M omopHyo (yHkiuu. K omopHo-
TpouueckuM TKaHSAM (WM TKaHAM BHYTPEHHEH Cpe/bl) OTHOCAT: KpOBb, JUMQY U
coeHUTENbHBIC TKaHU. [locneaHue, B CBOIO ouepeiib, MOapa3IeisstoTCs Ha COOCTBEHHO
COCTMHUTENIbHBIC TKAHU, XPSAIIl U KOCTb.

Bcem onopHo-TpodruecKkuM TKaHAM MPUCYIIH CIICTYIONINE TPU3HAKHU:

1 — cB0OOHOE PACTIONOKEHUE KIETOK, KOTOPHIE COCTABISAIOT MEHBIIE MTOJOBUHBI
Macchl Tkanu. KieTku yacto 001a1at0T CIOCOOHOCTHIO K CAMOCTOSITEIbHOMYABHKEHUIO;

2 — 0OJBIIIOE KOJIMYECTBO MEKKIETOYHOTO BEIIECTBAa, KOTOPOE MOXKET OBITh KaKB
BH/JIC BOJIOKOH, TaK U aMOP(HOTO MEKKIJIETOYHOTO BEIECTBA;

3 — orcyrcTBUEe MOPGOJIOrHYecKOr U GYHKIMOHAIBHON MOJISPHOCTH y KIIETOK(3a
WCKIIFOUEHUEM DHIOTENNS) B CBSI3U C U30JIMPOBAHHOCTBIO OT BHEIIHEH CPEIbl;

4 — IPOUCXOXKICHUE U3 O0IIET0 YMOPHOHAIIPHOTO UCTOYHHKA

KpoBb cocTrout u3 kinetok (popMEHHBIX 3JIEMEHTOB) U MEKKJIETOUHOI'O BEIIECTBa
— mia3Mbl. [lnazma — 5TO KUJIKOCTH COJIOMEHHOTO IIBETa, COJAEpIKalllas pa3iudHbIC
OCNIKH, >KUpBI, YIJIEBOJbI, KOHEYHBIC NPOJIYKTHI OOMEHa, MHUHEpajdbHbIe coyid. Bo
B3POCJIOM OpraHU3Me€ KJIETOUYHBIE JJIEMEHThI KPOBH 0O0pPa3ylTCs B KPaCHOM KOCTHOM
MO3Te, cee3éHKe U IMMEPATUUECKUX y3JIax.

Dopmennvie 21emeHmbl Kpogu TPEICTABICHBI IPUTPOLUTAMH, JICUKOIUTAMU H
KPOBSTHBIMH TJIaCTHHKaAMU (y TITHIL] — TPOMOOIIMTAMH).

Me3zenxuma COCTOUT U3 KIETOK C OTPOCTKAMH 3BE314aTOMN MU BEPETCHOOOpa3HOM
GopMBI C OKPYTIbIM WJIM OBaJbHBIM sApoM. Bokpyr sapa BujeH y3KHi 00010k
06azoduibHON 1HTOMIa3Mbl. KIIeTKM OTpOCTKaMH COEAMHSIOTCS APYyr € JAPYroM |
00pa3ylOT CHUHIMTUAIBHYIO CBS3b. [IpOMEXYyTOUHOE BEIECTBO pPacIoiiaraeTcs MeEXIy
KJIETKaMU U HE OKPaIINBACTCA.

Pemuxynapnas mxans. PeTUKyNsSpHBIE KIETKH OTIMYAIOTCS OOJBIIUM O0O0BEMOM
UTOIUIA3MAaTUYECKOT0 Tela IO OTHOmeHuto K sapy. Luromnasma okpaiieHa
okcudmipHO. KineTkn orpoctuaToit (opmMbl M 00pa3ylOT CHHIMTHAIBHYIO CBSI3b. B
MIPOMEKYTOYHOM BEIIECTBE NPH 00pabOTKE a30THOKUCIBIM CEpPeOpOM BBISBISIOTCS
PETUKYJIMHOBBIE BOJIOKHA.

Puixnas neogopmnennas coedunumenvuas mKaHb COCTOMT U3  KIETOK H
MEXKJIeTOYHOro BemecTBa. Cpeau KIETOK COCAMHUTEIBHOM TKaHM pPa3iuvaroT
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KaMOuasbHble, PETUKYJIApHBIE (Manoau(PepeHIMPOBAaHHBIE) U CIIELUATU3UPOBAHHBIE —
Gubpodbracmel, eucmuoyumol (Makpodaru), TydHble, IIA3MaTHUECKHE U KUPOBBIC.

Cobcmeenno coedunumenvHvle mxanu. 1lo cTeneHW YHNOPATOYEHHOCTH U
npeoOyiajlaHusl TE€X MM HHBIX TKAaHEBBIX DJJIEMEHTOB pa3jIMyaloT CIeAYHoIlne
COEIMHUTENbHBIE TKAHU:

1. Pwixnas eonokunucmas COeAVMHUTENbHAS TKaHb PAaclpOCTpaHEHA B OpPraHHU3ME
MOBCEMECTHO, COCTAaBJIISAsI OCHOBY BCEX CIM3HUCTBIX 000JI04€K TPYOKOOOPa3HBIX OPTaHOB.

2. IInomnas 6010KHUCMAsA COCAVUHUTENbHAS TKAaHb — MOJApa3JessieTcsl Ha:a)
IUIOTHYIO HEO(POPMIICHHYIO COSIUHUTENbHYIO TKaHb, KOTOpasi BXOJUT B COCTAaB OCHOBBI
KOXHU (CeT4aThlid CIIOM IepMBbl);

0) IVIOTHYIO BOJIOKHUCTYIO O()OPMJIEHHYIO COEIMHUTENBHYIO TKaHb ((pUOPO3HYIO)
— o0pa3yeT CBSI3KH, CYXO0XKHIIUs, (hacuuu;

B) IJTOTHYIO JIACTUYECKYIO O(OPMIICHHYIO COSIMHUTEIBHYIO TKaHb — (OpMUpYET
CBA3KH JIACTUYECKOTO THUIA: BBIMHYIO, AYTOBbIE, MEXpPEOEPHBIE.

3. CoedunumenvHas MKAHb CO CHEYUATbHbIMU CBOUCMEAMU — B ITOU TPYIIIE
pa3IMyaoT: a) PETUKYISIPHYIO TKaHb — 00pa3yeT cTpoMy (KapKac) HEKOTOPBIX OpPTaHOB
(cene3éHkM, TUM(DATUYECKUX Y3JIOB);

0) ®KUPOBYIO TKaHb — ObIBaeT Oenas u Oypas;

B) SHIOTEJIUN — BBICTUJIAET BHYTPEHHUE CTEHKH COCYOB.

Xpawesas mxans. Pa3znuyaroT TpyU BHAA Xpslla: THAJIWMHOBBIM, 3JIACTUYECKUH,
BOJIOKHUCTBIN. BCEOHU MPOU30IIIIN U3 ME3EHXHUMBI, U UMEIOT CXOJTHOE CTPOCHHE, OOITYI0
GbyHKIUIO(OMIOPHYI0) W NPUHUMAIOT  yd4acThe B YIJICBOJHOM  OOMEHe.
Xpslll cBEpXY MOKPBIT HAOXpAuHUYel — MIOTHOW COeUHUTEIbHON TKaHbIO, COCTOSILIEH
U3 KOJIJJar€HOBBIX BOJIOKOH U Y/UIMHEHHBIX KJIETOK. HaaxpsuiHuia mnocTeneHHo
MepexoauT B XpsAml. PocT xpsmia, TakuM o0pa3oM, NPOUCXOAUT Kak 3a CUET
HAIXPALIHUIIB, TaK U 33 CUET PYHKIIMOHUPOBAHHS XOHIPOOIACTOB.

['manuHoBBINA Xpsiy Hauboyiee pacrpocTpaHEH B opraHu3me. M3 Hero cocTosdr:
OoJbIlIasg YacTh CKeJIeTa 3apoJiblllia, a Y B3pPOCIbIX )KMBOTHBIX — CYCTaBHblEe pEOEpHbIE
XpALY, XpsALl HOCOBOM IEPErOPOAKH, Tpaxeu, XpsAlU TopTaHu (IIUTOBUAHBIN,
MEPCTEHEBU/IHBIN ), CyCTaBHbIE TOBEPXHOCTU BCEX KOCTEM.

DnacTUYeCKUi Xpsil oOpa3yeT YIIHbIE PAaKOBUHBI, HAArOPTAHHbIE U YaCTUYHO
YepriajJoBUIHbIE XPSAIIU TOPTAHU.

BonokHucTsIit Xpsiiy o0pa3yeT Kpyriyioo CBA3KY Oespa, MEKII03BOHOUHBIE AUCKH,
JIOHHOE CpallleHUue, HAXOAWUTCA B MECTax NPUKPEIJICHUS CYXOXKMIUH U CBA30K K
KOCTSIM.

Kocmnas mkane o0Opa3yercsi U3 ME3CHXMMBI U Pa3BUBACTCS JBYMs CIIOCOOAMM:
HENOCPEACTBEHHO U3 ME3EHXMMBI MM Ha MECTE paHee 3aJI0KEHHOr0 XpAla. B kocTHOI
TKaHU Pa3IN4aloT KIETKH U MEKKIIETOUHOE BEIIECTBO.

[lo xapakrtepy  pacmojOXXEHUsI  CTPYKTYpPHBIX  3JEMEHTOB  pa3jivyaroT
rpyOOBOJIOKHHCTYIO U IUIACTHHYATYIO KOCTHBIE TKaHU. I[pyOOBOJIOKHUCTass TKaHb
oOpa3yeT IIBbI KOCTEH Yeperna U MecTa MPUKPEIUIEHNS CYXOXWIMA U CBSI30K K KOCTSIM.
Omna pa3BuBaeTcs U3 Me3eHXUMbI. [InacTuHuaTas Tkanb GOpMUPYETCSl HAa MECTe Xpslla U
oOpa3zyet OOJBIINHCTBO TpyO4aThIX u IIJIOCKUX KOCTEH CKeJIeTa.
KocTHass TkaHb BBINONHAET ONMOPHYIO M 3aIIUTHYI0 (YHKIUM M WIPaeT BaKHYIO
POJIb B MUHEpAJIbHOM OOMEHE.
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3. MbleyHble TKAHU

MpiiieyHbie TKaHU MOIpa3IeNsIOTCS Ha! TJIAJIKYIO, CKEJIETHYIO
MONEPEYHOIIOIOCATYI0 U CEpPACYHYIO0 IolepedHornonocaTyo. OOmUM NpU3HAKOM
CTPOEHUS MBILIEYHBIX TKAHEH ABIIIETCS HAIMYUE B IUTOIIA3ME COKPATUMBIX AJIEMEHTOB
— muoguobpunn. OcHoBHON MOpPOPYHKIIMOHATIEHON eaMHUIIEH MUOGUOPHUIIIBI SBISETCS
capkomep.

4. HepBHasi TKaHb

HepBHast TkaHb COCTOUT U3 HEUPOHOB U HeHporiuu. OCHOBHBIM 3MOPHUOHATEHBIM
HMCTOYHUKOM HEPBHOW TKaHU SBIISIETCS HEPBHAs TPYyOKa.

['maBHOM (QyHKIMOHATIBHON €IMHUIIEH HEPBHOM TKAHU SIBJISIETCS HEPBHAs KJIIETKA —
HeilpoH. OH COCTOUT U3 Tea KIETKU U OTPOCTKOB. OTPOCTKH HEHPOHA HEPABHO3HAUHBI
no ¢yskmuu. OTPOCTOK, MPOBOANINNA BO30YKJIEHHE OT Tella KJIETKH (IIEHTPOOEKHO),
HA3bIBAETCS aKCOHOM wuiM HedputoM. Kiietka wumeer oauH akcoH. OTPOCTOK,
OPOBOASAIIMA BO30YXKIEHHE K Tely KIETKH (LEHTPOCTPEMUTEIbHO), Ha3bIBAETCA
neHaputoM. X MokeT ObITh pa3HOE KOJUYECTBO.

Cunanc HepBHble KIETKH COSIUHSIOTCS MEXIY COOON MPU MOMOIIU OTPOCTKOB.
MecTo coeMHEeHUs IBYX KJIETOK WM TeJla KIETKU C aKCOHOM Ha3bIBA€TCS CHHAIICOM.

5. Opraubi

Opran - yacTh OpraHu3Ma, UMEoIIasi ONpeeIEHHOE CTPOCHUE U BBITIOMHSIOIAS
OJIHy WM HECKOJbKO crenupuyeckux ¢GyHKiuid. OpraH COCTOUT U3 HECKOJIbKUX
TkaHeil. OCTOB opraHa COCTOMT M3 HEO(POPMIIEHHON COCTUHUTETHLHON TKaHU - CTPOMBI,
MEXAY TsSOKAaMHU WM TEpPeropojKkaMyd KOTOPOW paclojioKeHa crernuduieckas
yacTh oprana - napenxuma. CteHka mpyouamuix (NOJBIX) OPraHOB UMEET CIIOMCTOE
CTpPOEHUE: pa3InyHble TKAHEBBIE 3JIEMEHTHI COOpaHbl B HEW B OTHEJIbHbIE O0OJOYKU U
ciou. Komnammueie (MapeHXMMATO3HbIE, MSTKHWE) OpraHbl — OpraHbl, OoraTbie
MMapEHXUMOM.

3adanue: W3y4ynuTh MaTepual TEOPETHYECKOro 0030pa, MpoaHATIM3UPOBATH MarepHall,
clenaTb KpaTKUl KOHCHEKT, 3apHCcOBaTh MpEACTABICHHbIC BHUIbI TKaHEeH, OoQpOpMHUTH
BBIBO/I.

Ilops/10K BbINOJHEHUS PAOOTHI:

W3ydenne Mmarepuaia TeOpeTUIEcKOTro 0030pa

Brimonnenue 3aganus

OdopmiieHue BbIBOIA

OTBeT Ha KOHTPOJIbHBIE BOMPOCHI

Conepxxanue oTyera:

B pesynbTaTe BhITIONHEHUST pa0OTHI B paboueil TeTpaau T0HKHO OBITh BHITIOJTHEHO
3ajaHue U opopMIIeH BBIBOT

KoHTpo/ibHBbIE BOIPOCHI:

OxapakTepu3yiTe AMHUTETUATHHBIC BUIBI TKAHEH?

JlaliTe XapakTepUCTUKY KpOBU?

B kakux opraHax mpejacTaBiI€Hbl pa3HOBUIHOCTH MBIILIEYHON TKaHU?
Pacckaxxure 0 BUIax M Ha3HAYEHUW HEPBHOW TKAHU?

el NS S
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IIpakTnyeckas padora Neb6
TEMA: Xapakrepuctuka TkaHei. KpoBb, Kak TKaHb

HEJb PABOTDI: nath Mopdo — (QyHKIIMOHATBHYIO XapaKTEPUCTHUKY TKaHSM;
M3YYUTh OCOOEHHOCTH MIPOUCXOXKICHHS, pa3BUTHUS, KiIacCUPUKAIUU, CTPOCHUA U
GyHKIHH KpOBH

Teopernyeckuii 0030p:
XapaKTepUCTUKA HEPBHOW TKAHU

Heiiporamnsa CBoro 1esATeNbHOCTh HEHPOHBI MOTYT OCYIIECTBIIATH TOJBKO B
KOHTaKTe C Heuporiuen. Hemporimio aenar Ha MakpOrjiIui U MUKPOTJIWI0. Makporius
BBITIONHSIET TPOPHUUECKYI0 M MEXaHUYECKYIO0 (PYHKIIMH, MUKPOTIUS — 3alluTHYI. B
KJIETOYHBIN COCTaB MaKpOTJINH BXOZAT acmpoyumbl, NEHOUMOYUMbL,
01U200EHOPOTIUOYUNBL.

HepBHble BoiokHa Bo30yxieHrne B HEpBHOM cuUcTeMe mepeaaéTcsl 0 HEPBHBIM
BOJIOKHAM, KOTOpbI€ OBIBAIOT JBYX BHUJOB: MHEJIMHOBBIE M OE3MHEIUHOBBIC.
be3aMuennHoBbIE BOJIOKHA COCTOAT M3 OCEBOTO UWJIMHAPA, MOKPHITOTO HEBPUIEMMOM.
MuenuHoBbIE (MSKOTHBIE) BOJIOKHAa COCTOSIT W3 OCEBOr0 ULWJIWHJIpA, IOKPHITOTO
MUEIMHOBON 00010ukoi. MuennHoBas o0oiiouka oOpa3yeT OTIeibHbIC YTOJIICHUS
(MeXy3JIOBbIE CETMEHTHI) M HEOOJbIINE MPOMEXKYTKH — Y3JIOBBIE IEpPEXBaThl WU
nepexeamul Paneve.

HepBHble oxoHuyanuss HepBHble OKOHUaHUs OBIBAIOT CBOOOJHBIMH H
HECBOOOAHBIMU. B CBOOOTHBIX HEPBHBIX OKOHUAHMSIX OCEBOM IUIUHIP OCBOOOXKIACTCS
OT JIEMMOIIUTOB, B HECBOOOJHBIX — OH OKPYXKEH KJIeTKaMHu Heipornmuu. Eciu 310
HEPBHOEC OKOHYAHHME OKPYKEHO e€m¢ W COCAUHUTEITbHOTKAHHOW OO0OJOYKOW, OHO

Ha3bIBACTCsI MHKAIICYJIMPOBAHHBIM.

> =g - - - - —r——

Puc.Heiipopubpumisl B HEpBHBIX
KJIETKAaX MEPEAHUX POrOB CIUHHOTO
MO3ra.

1 — meno knemxu:

a — Heuponiasma
6 — Helpogubpunvl,

2 — s0po,

3 — ompocmKu Kiemku:

8 — 0eHOpumbl,

2 — aKCOH.

XapaKTepUCTHUKA MBIIICYHON TKAaHU

Bce Bunbl MbIIIEYHBIX TKaHEH OOBEAMHEHBI B OJHY TpPYIIy Ha OCHOBaHUU
obOmHOCTH WX (YHKIMU — COKpaimieHus. [mamkas MbllliedHas TKaHb Pa3BUBACTCS W3
ME3E€HXHMBbI, CKEJIETHAS! — U3 MUOTOMOB COMHUTOB, CEpACYHAs — U3 BUCIEPATBLHOIO JINCTKA
CIJTAHXHOTOMOB ME30/ICPMBI.

OCHOBHOM CTPYKTYPHOI €IMHUIIEH TJIaJIKOW MBIIICUHON TKAHU SIBISETCS KIIETKa
— TJIAJKUA MHUOLHT, IOIMNEPEYHOIOI0CATON CKEJIETHOM — BOJOKHO, a CEPACYHOU —
KJIETKH (CepJIeYHbIC MUOITUTHI), 00bETMHEHHBIE B BOJIOKHO.
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['mangkast MplleyHass TKaHb HAXOAUTCA B CTEHKE KHILIOK, COCYAOB, MOJIOYHBIX
anbpBeod. [lomepeunonoiocatast TKaHb — ATO MBIIIIIEI TeJIa (COMaTHUecKass MyCKyJaTypa).
Cepnaeunas Tkanb (pabodasi v MPoBOIAIIAs) 00pa3yeT cepare.

: Puc. ['nagkas mplmeyHasi TKaHb
MOYEBOTO Ty3bIps (MPOIOJbHBIN 1
HOIMEPEYHBIN pa3pes).

1 —enaokue mvleunvie kiemku 6
npoOOILHOM
paspese; 2—enaokue MvlileyHvle KIemKu 6
nonepeuHom paspese; 3 — npocilouKu
COeOUHUMENbHOU MKAHU C KDOBEHOCHBIMU
cocyoamu.

Puc.llonepeuHononocaras MblleqHas
TKaHb S3bIKA.

1 — mbiweunvie 6010KHA 8 NPOOOALHOM pazpese,
2— MblueyHble 80JIOKHA 8 NONEPeYHOM paspese,
3-npocnotixu coeouHumenbHOU MKaHu
(aHOOMU3ULL),

4 — kpogenocHble cocyobl; 5 — dcuposvie
KAEmKU.

3HayeHHE Keye3, Kak MPEeJACTABUTENEH dIUTEINATbHBIX TKAaHEH

OnurenuanbHas TKaHb TaKXKe obOpasyer JKETIEe3bl.
Kenesa - opran, SnUTENUATBHBIC WM CEKPETOPHBIE KIETKH KOTOPOTO CHHTE3UPYIOT W3
JIOCTABIISIEMBIX KPOBBIO TPE/IIICCTBEHHIUKOB HOBBIM MPOJYKT - CEKPET, HAMPABISS €ro
WM HETIOCPEJICTBEHHO B KPOBO- WX JUMGPOTOK (PHIOKPUHHAS JKeJie3a) WU JKe depe3
MPOTOK HA TMOBEPXHOCTh KOXHU WJIH CIU3UCTOM O00JIOYKM (PK30KpUHHAS IKEJe3a).
Opranbl, BBICTSIONIAE KCKPETHI (KOHEUHBIE MPOIYKTHI JUCCUMUIISIIINN) WIH PEKPETHI
(Boma, WMOHBI), a TaKke opraHbl (TUMQaTHUYECKHE KEeJIe3bl, MOJIOBBIC XKee3bl U Jp.),
BBIJICTISIONINE HE JKUJIKHE MPOJIYKThI, & KJIIETOUHBIE 3JIEMEHTHI, K ’Kejie3aM He OTHOCSTCS.

Haubonee xapakTepHBIM MPU3HAKOM JKEJIE3UCTHIX KIETOK SIBIISICTCS HAIWYUE B
HUX CEKPETOPHBIX TPAHYJ; UX KOJIMUYECTBO, BEIMYNHA, PACTBOPUMOCTh U CIIOCOOHOCTH K
OKpAIlIMBAHUIO HEOJMHAKOBBI B Pa3HbIX XKejle3aX M B Pa3HbIX CTAIUAX CEKPETOPHOTO
nporecca.

XapaKkTepUCTHKA OIMIOPHO-TPODUUECKHUX TKaHEH
K rpynme Tpoduueckux TKaHEH OTHOCSTCS ME3€HXMMa, KpOBb, JM(a,
PETUKYJISIpHAs TKaHb U PBIXJIasi COEAMHUTENbHAS TKaHb.
dopMeHHbIE 3JIeMEeHTbI KPOBH.
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JpUTPOUUTHI MIIEKONMTAOIINUX HE UMEIT snep. dopma ux Kpyrias, ABOSKO-
BOTHYTasi. DPUTPOLMUTHI COJEpP>KAT TEeMOTJIOOUH, C IOMOIIBI0 KOTOPOTO MEPEHOCST
KHUCJIOPOJI U YTJIEKUCIBIN Ta3.

JleliKOUMTHI pa3INYalOT rpaHyIsapHble (HEUTpoduibl, 6a30(UiIbl U 203MHOPUIIBI)
U arpaHyispHble (JUMQOIUTBI ¥ MOHOUUTHI). JICHKOIMTHI BBIMONHSIOT, TJIABHBIM
00pazom, 3aIUTHYIO (QYHKIIHIO.

CrneuuanpHple  JeHMKOIUTBH  (HeMTpopuibl) —  MUKpodarw,  coaepxkar
CEerMEHTHPOBaHHOE SApO. B 1uTOIIa3Me menkas 3epHUCTOCTb, KOTOpasi OKpaIlInBaeTcs
KUCITBIM W OCHOBHBIM KpPAaCHUTEISIMU. 3EpPHHUCTOCTb COJIEPKUT MPOTEOIUTUUYECKUE
(GbepMEHTBI M1 OTHOCUTCS K JIM30COMAaM.

D031HOQUIBl BCTPEUAIOTCSl 3HAUUTEIBHO pexke. SIIpo MeHee CerMeHTHpPOBAaHO,
2- 3 cermeHTa. B 1muTomnasme coAepKUTCS KpymHas OKCHU(UIbHAS 3E€pPHUCTOCTD,
cozeprkaiasi mporeonutudeckue GepmeHThl. OHU 00€3BPEKUBAIOT UYKEPOJHBIE OCIKH.
CopepxaHue 3TUX KIETOK B KPOBH YBEIMUMBAETCS MPU Napa3sUTapHBIX 3a001€BaHUIX.

bazoduibl BcTpewaroTcss odeHb penko. SAapo cmabo cermeHTupoBaHHoe. B
[IUTOIIA3ME HUMEETCSl 3€PHHUCTOCTh, OKPAIIMBAIOMIASACS OCHOBHBIMU KPACUTENSIMU —
METaXpoOMaTHYECKH. 3E€PHUCTOCTh COACPKUT TENaphH, KOTOPbIA MpeaynpexaaeT
CBEPTHIBAHHE KPOBHU.

Jlumbouutsl (Manble, cpeaHue u Ooibimme). Majbie JTUMOOIUTEI — 3pebie
KIETKU. SIApo 3amojHsSeT MOYTH BCIO KJIETKY, MMEETCS TOJIbKO HeOOIbIIoN 00010K
0azouibHON 1uTOmIa3Mbl. DyHKUMA 3amuTHAS W Tpoduyeckasd. Jlum@ouuts
o0ecreynBaroT pa3BUTHE UMMYHHUTETA.

MoHouThe — Makpoaru, KpyIrHble KISTKH KPOBU. S Ipo KpyIMHOE, OKpaliuBaeTCs
O0enHO, WMeEeT HeNpaBWIbHYIO ¢opMy U cMemeHo Kk mnepudepun. lluromnazma
cnabobazoduiibHast.

KpoBsiHble IJIACTUHKHU y4acTBYIOT B CBEPTHIBAHUHU KPOBH. Y MIIEKOMUTAIOLIUX
OHM HE cojepxkaT sapa. Teno uxX MoApa3ieseTcs Ha LEHTPaIbHYI 0a30(HIbHYIO
4acThb (xpomomep) u OKCU(DUIBHYIO, nepugpepuyecKyro (rnanomep).
BaxxHbIM 1OKa3zareneM Ipu OLEHKE KpPOBHU SIBISIETCS IPOLEHTHOE COJEp)KaHue
pas3HbIX BHJIOB JEWKONHUTOB (JeikonutapHas (opmyna). Jleiikonurapuas ¢opmyna
UMeeT BUIOBYIO Clieu(UKy.

Puc.KpoBp KpynTHOTO poraTroro ckora:
1 — spumpoyumui; 2 —
aumgpoyumol,; 3 — monoyum, 4c, 4n, 410 —
ce2MeHmos10epHblil, NA0YKOSAOEPHbIU U
IOHBIU HeUMmpOoghuvl, 5 — 203uHOPuUL; 6 —
b6azogun; 7 — KpossHvie NAACMUHKU.
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3adanue: W3y4uThb MaTepuail TEOPETHYECKOro o0030pa, MPOAHAIU3UPOBATH

MaTepuall, clelaTh KpaTKUi KOHCIEKT, 3apHCOBaTh IPEICTABICHHbIE BUJbI TKaHEM,
0(OPMUTH BBIBO/I.

PO

Ilopsiiok BHINOJTHEHHS] PA0OThI:

N3yueHnne Matepuaia TeOpETHIECKOTO 0030pa

Brimmonnenue 3aganus

OdopmiteHue BeIBOIA

OTBET Ha KOHTPOJIbHBIE BOIIPOCHI

Coaep:xkaHue oTyeTa:

B pesynbTaTe BhINIONHEHUSI pabOTHI B paboueil TeTpaau AOIAKHO OBITh BHIIIOJIHEHO

3aJaHUC U O(i)OpMJ'ICH BBIBO/]

N =

o s

KouTpoJibHbIe BONIPOCHI:

Yrto Takoe MEe3eHXUMa U KaKOBO €€ CTPOCHHE?

HazoBute ¢hopMeHHBIC 2JIEMEHTHI KPOBH.

KaxkxoBo cTpoenue, popma, pa3Mephbl, IIBET U CBOMCTBA SPUTPOIIUTOB KUBOK KPOBH
JKUBOTHOT'O?

Ha ocHOBaHMU KaKUX MPU3HAKOB BCE JIEUKOLMTHI JEISAT HA TPYIIIBI ¥ TOTPYIIITHI?
JlaTh XapaKTEepUCTUKY KaKIOH MOATPYIIIBI M Ha3BaTh UX (DYHKITHH.

UTto Takoe KPOBSHBIE TUTACTUHKHA U TPOMOOLIUTHI?
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IIpakTuyeckas padora Ne/
TEMA: [170CKOCTH U HalpaBJCHUS Ha TEJI€ )KUBOTHOIO

HEJIb PABOTDbI: n3ydyeHnue HanpaBieHUN Ha TeJE KUBOTHOTO
Teopernueckuii 0030p:

Ammapar JIBWKEHHS BKJIIOYAET CKeJleT (KOCTH UM UX COCTUHEHUE) U CKEJIETHYIO
myckynatypy. CkeneT oOpa3oBaH pa3HOBHIHOCTSIMU OIOPHO-TPO(PHUUECKUX TKaHEH,
MMEIOIUX ME3CHXHUMHOE MpOoUCcXoxkaeHrne. KocTh Kak opraH BKIIFOYAET KOCTHYIO TKaHb,
HAJKOCTHHUIY, KOCTHBIA MO3T, 3HAOCT, CycTaBHOU xpsml. KocTu kimaccupuuupyroTcs mno
CTpOEHUI0O W (QYHKIMM U TpoucxoxaeHuto. (OcreoreHes MoApa3ienseTcs Ha
SHXOHJIPAIBHBIA U YHJIECMAJIbHBIN.

IInockocmu mena

Jlis obnerdeHuss M3y4deHHs] CTPOCHMsSI Tella >KMBOTHBIX dYepe3 TeJO MPOBOIST
HECKOJIbKO BOOOPaKaeMbIX TUIOCKOCTEH.

CarurrajabHasi — IJIOCKOCTh, MPOBEIEHHAS] BEPTUKAIHHO BIOJIb TEJIa KUBOTHOTO.
HanpaBnenne TOW WM MHOM JAETalu ONKMCAHHOIO OpraHa B CTOPOHY 3TOM ILIOC-
KOCTH (T.€. BHYTPbH) HA3BIBACTCS MeOUAIbHbIM, A HaIpaBiIeHHE OT IUIOCKOCTeH (T.e.
HAPYXKy) HA3BIBACTCS JIAMEPAILHBIM.

CermeHTajIbHAsI - IUJIOCKOCTh, MPOBEAEHHAs BEPTUKAIBHO TMOMEPEK Teia
KUBOTHOTO.

Hampasrienne oT cerMeHTalIbHON TJIOCKOCTH B CTOPOHY TOJIOBBI (TOYHEE ueperna)
Ha3bIBACTCS KPAHUAILHBIM (OT JaT. Cranium — gepen), B CTOPOHY XBOCTA - KAYOQIbHbIM
(ot mat. cauda — xBocr).

Ha depene mno OTHOLIEHHWIO K ATOM IUIOCKOCTH BBIJIEHSIOT OpaivbHoe (Uiu
Ha3zanibHOe) HaTIpaBIIEHUE, T.€. B CTOPOHY pTa (0T JaT. OF — pOT) WK HOca (OT JIaT. hasus -
Hoc). [IpoTuBONONOKHOE HA3bIBAIOT AOOPANbHBIM.

®pounTtanabuas (ot jar.fronts — 100) - mIOCKOCTh, IPOBEAEHHAS TOPU3OHTAIHHO
BJIOJIb T€JIa )KUBOTHOTO.

HampaBnenne B CTOpoHY chHuHBI OT (POHTAIBHOW IJIOCKOCTH HAa3bIBAETCS
oopcanvrbim (0T naT. dOrsum — cruHa), a B CTOPOHY JKMBOTa — 8eHmpaivibim (OT JaT.
venter — »KuBOT, OPIOXO).

Kpowme Toro, cyiecTByIOT U Ipyrue TepMHUHbBI, 0003HAYAIOIINE HATIPABICHHUS:

- IPOKCUMAJIbHOE (OT JIAT. ProXimus — OJIMKanImii) — K OCeBOM YacTH Tea,

- muctaipHoe (oT Jjar. distalis — ormanéHHBIN) — OT OCEBOM YacTH Tea.
Ha xoneuHoCTsX:

- TopcaibHOE — K MepeIHeH (CITMHKOBOM ) MOBEPXHOCTH KOHEUHOCTEH;

- majgpMapHoe (BossipHoe) (oT naT.vola; palma — nagons) — K 3aHei MOBEPXHOCTH
IPYJHON KOHEYHOCTH;

- manTapHoe (ot yat. planta — croma, mojomBa) — K 3agHEH TMOBEPXHOCTH
Ta30BOM KOHEYHOCTH.

B 3aBHCHMMOCTH OT pAacmoOJOKEHUS OpraHa BO3MOXKHA KOMOWHAIMS W3 3TUX
TEPMHUHOB (HalpUMeEp: KayJ10-BEHTPaIbHOE, I0PCO-KPAHHO-MEIUAIIbHOE).
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Puc. Ili1ockocTH Tejia M HANIPaBJICHHUS PACIIOJI0KEHHS OPTaHOB
ITnockocmu: a-a - cpedunHas cazummanvhas, 6-0 - ce2MeHmanbHble; 6-6 -
@poumanvhoie.
Hanpaenenus: 1 - opanvroe (nazanvroe), 2 - abopanvroe; 3 - Kpanuanvroe, 4 - dopcanvhoe; 5
-Kayoanvhoe; 6 - genmpanvHoe, 7 - npokcumaivHoe, 8 - oucmanvroe, 9 - meouanvroe, 10—
JlamepanbHo

Puc. 4. I[110CKOCTH H HAMPABNEHHA B Telle RKHBOTHOM

napekocmy: § — cpeaHAan (cardTraneHan); ff — nonepedtan (cermenraneian); fff — nopeatbian
(hpoHTAILHAR ),

nanpagenus: | — Hazansnoe; 2 — pocTpatsHoe (opaibhoe); § — aBopanbnoe (kayraibHoe), 4 —
KayLwibHOT; 5 — NaTepaibHoe; § — [UIAHTApHoe, 7 — A0peaibHoce; & — MEIHATBHOE, 9 — KPaHHank-
Hoe: 10 — permpadbioe; 11 — naneMaphoe; 12 — npokcHsanenoe; 13 — OHcTATRHOE; 14 — akcu-

wibHoe; 15 — abakcHansnoe
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3adanue: W3y4uThb MaTepuail TEOPETHYECKOro o0030pa, MPOAHAIU3UPOBATH
Matepuai, cAenaTh KpaTKWid KOHCIEKT, 3apHcoBaTh IOJOCTH Tela W HalpaBlICHUS
pAacIoIOKEeHUsI OPTaHOB, 0()OPMHUTH BBHIBO/I.

Ilopsiiok BHINOJTHEHHS] PA0OThI:
N3yueHnne Matepuaia TeOpETHIECKOTO 0030pa
Brimmonnenue 3aganus
OdopmiteHue BeIBOIA
OTBET Ha KOHTPOJIbHBIE BOIIPOCHI
Coaep:xkaHue oTyeTa:
B pesynbTaTe BhITIONHEHUSI pabOTHI B paboueil TeTpa iy HOKHO ObITh BHITIOJHEHO
3a/lanne U 0(hOpPMIICH BBIBOJ
KonTpoJibHBIE BONIPOCHI:

1. Yto BXOUT B COCTaB ammapara JBUKECHUS?

2. Kakue BpIIENAIOT MOJIOCTH Tena?

3. JlaTh XapaKTepHUCTHUKY HAIIPaBJICHUSM PACIIOIOKCHHS OPTaHOB?

PO
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IIpakTnyeckas padora Ne8
TEMA: Pa3Butune, hoopMa 1 CTPOCHHE KOCTEH.
HEJb PABOTDbI: u3yuenue pazsutusi GopM B CTPOSHHUS KOCTEH >KMBOTHBIX
Teopernyeckuii 0030p:

Ocrteosiorns — HayKa 0 cTpoeHuU Koctel. CKeleT )KMBOTHOTO COCTOUT U3 OCEBOM
u nepudepuyeckoit dyacteil. OceBOW CKeleT BKJIOYAeT B Ce0s CKEJIET TOJIOBHI
(uepemn) U ckejeT cTBOJOBOM uacTu Tena. [lepudepuueckuii ckener oOpa3oBaH KOCTIMU
KOHEUYHOCTEH U JICNIUTCS Ha CKEJIET MOSICOB U CBOOOIHBIX KOHEYHOCTEH.

HenapuokomnbiTHbie. CkeleT MNPOYEeH, HO KOCTU TPalUIbHBI, TOJBUKHOCTD
Xopolasi, TPUCIOcoOIeH KakK JUisi OBICTPOro ajuliopa, Tak U Ui YCUJICHHOW paboThI.
Penved xocteit (Oyrpbl, OTPOCTKH, TPEOHH | T. [I.) XOPOIIIO BBIPAKEH.

XKBaunple. CkelaeT MacCUBEH M YIJOBaT, MaJIONOJBHMYKEH, HPHUCIOCOOJEH K
HECEHUIO TSKEJIOW TOJIOBBI, BOOPYXEHHBbIM poramu. KocTu mnpouyHble, MacCUBHBIE,
YKOPOYEHHBIE, C YIJIOBaThIM, HECTPOWHBIM penbedoM. Byrpel. OrpocTku, rpeOHU
BBIPa)KCHBI.

CBunpsa. CkelleT MACCHUBHBIM W TPU3EMUCTBIN, YIJIOBAThIM, MaJOIOABHKHBIN.
KocTtu maccuBHbl. BHemHuit penbed Xopolio BeIpakeH.

XumiHeie. Ckener JerKWd W pacTAHYThIM, MOABMXKHBIA. KOCTH TpaiuibHbL,
BHEUIHUI penbed CriaxeH.

Puc. Ckejier KOpOBbI:

1 — gepen; 2 — melHbIA, 3 — TpyAHON (C pedpamu), 4 — MOSICHUYHBIN, 5 — KPECTIIOBHI
OTJle- JIbl CKeJleTa TYJIOBHINA; O—XBOCTOBbIE MO3BOHKH; 7 — TUIEUEBOM mMosic (omaTku); 8 —
Ta30BhIN T0sAC; 9 — TuIeueBas kKocTh; 10 — Oenpernas kocth; 11 — koctr npeammieubs; 12 — xocTu
rosnenu; 13 — koc- TH 3amsacThs; 14 — KocTH 3aIUIOCHEI; 15 — KocTH nsacTH; 16 — KOCTH IUIFOCHEL;
17 — xoctH manblEeB; a—TUIEYEBON CYCTaB; O— JIOKTEBOU; 6 — 3aISICTHBINA; ¢ — MyTOBBIN; 011 —
BEHEYHBIN; e — KOMBITIE- BBIM;, o¢ — Ta300€APEHHBIN; 3 — KOJEHHBINA; # — 3aIUTFOCHEBBIN
(CKakaTeNbHBIN) CyCTaB.

Kocmb — 0S, 0SSIS — HMMeeT CIIO)KHOE CTpPOCHHE M pa3HOOOpasHyio ¢opmy,
OOYCJIOBICHHYIO OCOOEHHOCTSIMU €€ pa3BHUTHs, Tomorpadueil u  BBIIOTHIEMOMN
¢dbynkuuet. OCHOBY KOCTH COCTaBJIsieT KOCTHAs TKaHb, B KOTOPOU Hapsay C KICTOYHBIMHU
AJIEMEHTAaMU UMEIOTCSI BOJIOKHUCTBIE CTPYKTYPBI U MEXKKJIETOUHOE aMOp(HOE BELIECTBO,
IIPONUTAaHHOE MUHEPAIIBHBIMU COJISIMU.
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[Io xumMuyeckoMy cOCTaBy KOCTb B3pOCJIOrO >KUBOTHOI'O, W3BJICUEHHAs W3
opraHu3Ma W He mojBeprmiascs (UKcAMK KOHCEPBUPYIOMIUMH SKHAKOCTSIMH WU
BBICYIIMBaHUIO, cOCTOUT Ha 50 % wu3Boabl, 15,5 % xwupa, 12,5 % opranunyeckux u 22 %
HEOPraHUYECKUX BEIIECTB, IPEACTABICHHBIX B BUC PA3IMUYHBIX COCTUHEHUH.

OTHOIIEHNE OpPraHUYEeCKUX BEIIECTB K HEOPraHWYeCKMM M IPOLEHTHOE
COJICp’KaHUE€ MHUHEPAJIbHBIX COEIWHEHHM B KOCTSAX MOJIBEPKEHO 3HAUYUTEIIbHBIM
KOJeOaHUsIM, YTO 3aBUCUT OT BUJ@ U TOPOJABI KUBOTHOTO, €r0 BO3pacTa, YCJIOBHUM
collep>KaHMsl, TMMHUTAHUSA, CE30HA roja U (U3MUECKOro COCTOSIHMS (YCWJIeHHas pabora,
YpOBEHb MOJIOYHON MPOIYKTUBHOCTH, OEPEMEHHOCTh, O0JIE3HB).

HauBpiciieil conpoTUBIIEMOCThIO HA U3TUO, CKATUE U PACTSHDKEHUE OTIMYAIOTCS
KOCTH CKeJeTa KOHEYHOcTeW. Tak, CBEXKHE KOCTH IISICTU KOPOBBI CHMMEHTAIBCKOU
MOpOJBI CIOCOOHBI BBIJIEpKATh HA CKaThe Tpy3, paBHbll 1590 kr/cm2. bonbiioi
MPOYHOCTHIO 00JIaJAI0T KOCTHU TOJICHH, TIPEATIIeYbs ¥ (aJlaHTH MaIbIIeB.

OnuduszapHple KOHIBI TpyOuyaThIX KOCTEH mocie Hayajla OKOCTEHEHMs ellle
HEKOTOPOE BpPEMsI COXPAHSIOT XPSALIEBOE CTPOCHHE. 3aTE€M 3a CUeT MOSBIEHHUS 3/ECh
000MX SHAOXOHJPAIBHBIX OYaroB OKOCTEHEHHUs (IIEHTP BTOPUYHOTO OKOCTCHEHHS —
centrum ossificationis secundarium) TpPOUCXOAUT IOCTEIICHHOE 3aMEICHUE Xpsiia
KOCTHOHM TKaHbio. [lo Mepe pa3BuTus B snudu3ax rydyaToro BEleCTBAa U WCTOHUYCHUS
MeTadu3apHOTO XPsIla MPOUCXOTUT TIOCTETIEHHOE UX COJMKEHHE, B pe3ysIbTaTe 4ero y
B3pPOCIBIX JKMBOTHBIX COXPAHSAETCS JHUINb TOHKas MeradusapHas JsmHus (linea
metaphysialis),koTopast y cTapbIX )KHBOTHBIX TOJIHOCTBIO Hcye3aeT. [loyiHoe 3amenieHne
MeTadu3apHOTO Xpslla KOCTHOM TKaHbIO W cpacraHue auaduza c snuduzamu
CBUJIETENILCTBYET O 3aBEPIICHMU POCTa KOCTU B JJIMHY, YTO CIYXKHUT IOKa3aTelemM
HACTYIUICHHUSI 3PEJIOCTH KOCTSKAa KUBOTHOTO, KOTOpas HE COBIAJIaeT MO0 CpPoKaM HH C
MOJIOBOM, HU ¢ (PU3UUYECKOU 3PENIOCTHIO Tea.

Cpoku HacTyIUICHUS TIOJIOBOM, (hM3MUECKON U 3PENIOCTH KOCTSKA y KaKJOTO BHJIA
JIOMAIITHUX JKUBOTHBIX HMMEIOT HEKOTOpbhIEe KOJIEOAaHUs, YTO 3aBUCUT OT TOPOJIHBIX,
WHJUBUIYaTbHBIX, KIUMATHUYECKUX M CE30HHBIX OCOOCHHOCTEW, a TakKe OT YCJIOBHH
conepkanusi U nmuTaHus. VX HEOOXOAMMO YYMTHIBATh KaK B 300TE€XHUYECKOM, Tak U B
BETCpHHAPHON IIpaKkTHKE, OCOOCHHO B CEJCKIIMOHHOW M IUIEMEHHOH pabore, mpu
OKa3aHUW JIeYeOHOW TOMOIIM ¥ TPHU TMPOTHO3UPOBAHUU HCXOJOB 3a00JIeBaHUM,
CBSI3aHHBIX C HAPYIICHUSMH B KOCTHOM CHCTEME.

Crtpoenne kocteil M 0COOEHHOCTH UX BHYTPEHHell apXUTEKTOHMKH

Kaxxnast kKocTh, HE3aBUCHMO OT pa3MepoB U (POPMBI, JOJKHA PACCMATPUBATHCS C
MO3UIIMH IIEJIOCTHOTO OpPTraHa, UMEIOIIEro CI0KHOE CTPOSHUE, OOTaTyI0 BaCKYIISIPU3ALIUI0
Y MHHEPBAILIHIO.

CHapyku KOCTb, 3a WCKJIIOYEHHEM CYCTaBHBIX [IOBEPXHOCTEH, MOKpbITa
HAJKOCTHHUIIEH. 3a HAJAKOCTHUIICH pacrmojaraercss COOCTBEHHO KOCTHas TKaHb,
SABJISIFOIIASACS TPOIYKTOM JKU3HEACATEIBHOCTH KOCTEOOPa30BAaTENbHBIX KIETOK —
0CTE00JIaCTOB, KOTOpPHIE B OOJBINECH CTENEHU KOHIICHTPUPYIOTCS B HAJAKOCTHHIIE,
BHJI00CTE U B 007aCTH METaPHU3aPHOTO XPSIIIA.

Haakocthuiia — periosteum — wmMeeT ABYXCIOWHOE CTPOCHHE M C TOMOIIBIO
npobodaiowuxsonoxor  (fibra perforans) depes crenuaibHbIe MHOTOYHCICHHBIC
KaHAJIbIIbl IPOHUKAET B HOBEPXHOCTHBIE CIIOU KOCTHOT'O BEIIECTBA.

Tosepxnocmuolil, WA 80JOKHUCMbLI, CITOW HaAKOCTHHUIBI — Stratum fibrosum —
MOCTPOCH M3 IJIOTHOM (PUOPO3HON TKAHU M COAEPKHUT OOJBIIOE YUCIO KPOBEHOCHBIX
COCYJIOB M HEPBOB, 3a CYET KOTOPHIX KOCTh B OPTaHU3ME UMEET CIIa00PO30BYIO OKPACKY U
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OOJIBIITYI0 YYBCTBUTEIILHOCTD. DUOPO3HBINA CIIOM HAAKOCTHUIIBI B MECTaX MPUKPEIUICHUS
CBSI30K U CYXOXKFJIUH MBI K KOCTSIM HMEET HauOOJIBIITYIO TOJIIIHHY.

Brympennuii, wnu kambuansHwlil, CI0W HAAKOCTHUIIBI — Stratum cambiale — umeer
OoJee HEeXKHOE CTPOeHHE, Oe/IeH coCcyaaMu, HO O0oraT coJiepKaHUEM OCTEOT€HHBIX KIETOK
(osteoblastus), 3a cuer KOTOPBIX MPOMCXOAMT POCT KOCTH B ToummHy. C Bo3pacToMm
ocTeoreHHasi (YHKIHS HAJIKOCTHHIIBI CHIDKACTCS W aKTUBU3HUPYETCS JIMINL TIPH €e
TPaBMAaTHYCCKUX TOBPESKICHUSIX WIN MPU KaKUX-THOO crenu(UuIeckux 3ab0JIeBaHUSX,
COIPOBOXKTAIOIIMXCST U3MECHCHHSIMH OOMEHHBIX TPOIIECCOB, MPOUCXOJSAIINX B KOCTHOU
TKaHU. Y CTapbiX J>KUBOTHBIX (B OTJIMYME OT MOJIOJBIX M 3PENbIX) OCTEOOJIACTHI
BKaMOHAJIbHOM CJIO€ HAJKOCTHHIIBI PACIOIaraloTCs OTICIBHBIMH OCTPOBKAaMH, YTO B
3HAUYUTEJIbHOUCTETICHN CHUKAET €€ KOCTe0Opa3oBaTeIbHYIO (DYHKITHIO.

KpoBeHOCHBIE CcOCymbl HAIKOCTHHIIBI, TPOHWKAs BIIyOb KOCTH  4Yepe3
MHOTOYHCIICHHBIE cocyoucmbie omeepcmus (foramina vasculosa), ywacTByroT B
KPOBOCHAOCHHHM KaK KOCTHOM TKaHH, TaK M KOCTHOrO Mo3ra. B TpyOuaThIX KOCTSIX
HanOoJiee KPYIHBIE COCYJIUCTBIC OTBEPCTHS BEIYT B numamenvhvle kananwsl (canales
nutricii), KOToOpble OTIMYAIOTCS MOCTOSHCTBOM CBOCTO PACIIOJIOKCHUS U CIyXKaT s
MPOXO0KICHUS SKCTPAOPTaHHBIX COCYIOB M HEPBOB HEITOCPEACTBEHHO B KOCTHOMO3TOBYIO
TIOJIOCTb.

B xoMmmakTHOM BeliecTBe TPyOYaThIX KOCTEH CTPYKTYPHOH CIUHUIICH CITY)KHUT
octeon (OSteonum), mpeacTaBIsIOmNNA co00K cructeMy U3 4 — 20 KOCTHBIX TPYyOOUYEK,
BCTABJICHHBIX OJIHA B JPYTYIl0 M [0 TpaHUIAM CKPEIUICHHBIX MEXKIy COOOMH
MHOTOYHUCIICHHBIMU OTPOCTKaMH KOCTHBIX KiIeTOK (— VII). O0miee Kom4ecTBO OCTEOHOB
B JUIMHHBIX TPYyOYaTBIX KOCTSAX MOXET JOCTUTaThS ThIcsa W Oonee. OCTCOHBI
OpPUCHTHPOBAHBI BJOJIb CHJ CYKATHsI, MCIBITHIBAEMBIX KOCTHIO TPU (YHKIIMOHAIBHBIX
Harpy3kax. Kaxmas 1UpKy/ispHas MIacCTHHKA UMEET MPOTHBOIOIO0KHOE, IO CPABHEHHUIO
C COCEJHMMH, HANpaBJICHHE M YTroJI HAaKJIIOHa K TPOJOJIBHON ocu ocTeoHa B 45°, 4To
o0ecrnieunBaeT KpernocTb KOCTH Ha U3rub u ckpyuuBanue (— I11).

Mexay ocTeoHaMu — pacronaraiores  ecmasounsie  naacmunku  (lamellae
intercalatae), koropble BMecTe C OCTEOHAMH 3allOJIHAIOT TPOCTPAHCTBO MEXKIY
HApY)KHBIMH ¥ BHYTPCHHUMHU OKPYXKAIOIIUMH TUIACTHHKAMH. HapyosicHas oxkpyacarowas
naacmunka (lamina circumferentialis externa) rpaHHYUT C BHYTPCHHUM CJIOEM
HAaJIKOCTHUIBI, a enympennsisi (lamina circumferentialis interna) — Bmecte c
MOKPBIBAIOIICH €€ TOHKOW COEJUHUTEIbHOTKAHHOW 00O0JOYKOW, WU 3HOOCHOM
(endosteum), ywactByeT B oOpasoBaHuMU Mo32080u nonocmu (cavum medullare),
3aIOJIHEHHOW KOCTHBIM MO3TOM.

BHyTpeHHHE W HapyXHbIC OKpYXKAlOIIMe TUIACTHHKK 10 HAMpaBICHHIO K
KOHIICBBIM YYacTKaM Tejla KOCTH PAaCXOATCS APYr OT Jpyra M 00Opa3yloT KOCTHBIC
nepeknaaunbl - (trabeculae o0sseae), KoTopble, TEPEKPEINUBAsCh C  TaKOBBIMH
MPOTUBOTMONOXXHOM  CTOPOHBI, 00pa3yloT TpabekyaspHOe TrybdaToe  BeIIeCTBO
(substantiaspongiosatrabeculosa). fluefiku ryOuaToro BeliecTBa 3amoJIHEHBI KPACHBIM
KOCTHBIM Mo3roM (— I).

CycraBHoi#t xpsmy — cartilago articularis — mocTpoeH u3 THaJIMHOBOrO Xpsllia,
KOTOPBIN MOKPBIBAET TOBEPXHOCTH SMU(PHU30B, 0OpAIEHHBIX B MOJIOCTh cycTaBa (— I).

OCHOBHOE BEILIECTBO THAIMHOBOIO Xpslla MMEET FOMOTE€HHYIO (OJHOPOIHYIO),
TIOJTYTIPO3PAYHYI0 CTPYKTYpYy B BHAE MacChl MOJOYHO-OEJIOr0 IIBETa C CHUHEBATBHIM
OTTeHKOM. [TOBEpXHOCTH CyCTaBHBIX XpsIleld, CMOYEHHbIC CHHOBHUAJIHHON JKUIKOCTBHIO,
00eCIIeUnBaIOT JICTKOE CMEIICHUE COWICHSIOIUXCS KOCTEH IMPH JBHKCHUSAX, a TaKKe
BBIMOJIHSIOT POJIb CBOCOOPa3HBIX Oy(epoB sl KOCTEH MPH MX ClIABJIMBAHHH.
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Puc. Cxema cTpoeHusi Tpy04aToil KOCTH:
| — IlpononbHbIi pacniua miuedeBoit kocTtH; 11 — [Tonepeuno-npoaonsHbli cpe3 nuadpusa; 111 —
Cxema cTpoeHus octeoHa; [V — Yuactok quadasa ¢ OTBEpHYTOH HaJKOCTHULIEH. A —
MPOKCUMaNbHBIN 3nudu3, B — nuapus, C — nucranbHbi anu@u3; 1 — KOMIIAKTHOE BEIIECTBO
KOCTH, 2 — ry0uyaToe BeleCTBO KOCTH, 2' — KOCTHBIE IIepeKIauHbl, 3 —
MO3roBas MOJIOCTh, 4 — CYCTaBHOM Xpsilll, 5 — HAIKOCTHUIIA, 6 — HApYKHbIE O0IINE OKPYKHbIE
KOCTHBI€ IIJIACTUHKH,
6' — BHyTpeHHHE 00IITHEe OKPYKHBIE KOCTHBIC IJIACTHHKH, 7 — OCTEOH, 8 — KaHaJl OCTEOHa, 9 —
KPOBEHOCHBIE COCY/IBL,
10 — cocyaucteie kaHaubl, 11 — UPKYIspHBIE KOCTHBIE IJIACTUHKH, 12 — KOCTHBIE KIIETKH

Koctubrit mo3r — medulla 0SSium — y B3pOCHBIX MIJICKONMHUTAIOIIMX M TITHII
nojpaszensiercs Ha kpacusiid (medulla ossium rubra) u sxentoiit, niau sxuposoit (medulla
ossium flava). Tlocneanuii 3amonnser auadu3bl TPyOUYAThIX KOCTEH W COCTOMT U3
JKUPOBOM TKAHHU C OTIAEIBHBIMU OCTPO B KAMUPETUKYJSIPHOW TKaHU. KpacHbI KOCTHBIN
MO3I' HaXOJIMUTCS B TyOUaTOM BelllecTBEe KOCTel (B Telax MO3BOHKOB, pedpax, cerMeHTax
TPYAUHBIL, dSTIUPHU3ax TPyOUAThIX KOCTEH, KOCTSIX OCHOBAaHMS Yepera).

KpacHblli KOCTHBIM MO3I — 3TO OpPraH MHUEIOUAHOTO KpPOBETBOPEHHS U
NPENICTAaBISIET COOOW TEeMOITUTONOATHYECKYI0 TKaHb, TJI€¢ TMPOUCXOJUT Pa3BUTHE
(hOpMEHHBIX JIEMEHTOB KpOBH. B3auMHBIN mepexo KpaCHOTO KOCTHOT'O MO3Ta B JKEINThIH
U HAo0OPOT MPOUCXOAUT Oe3 ueTkux TpaHull. [Ipu OOJBIIUX KPOBOMOTEPSAX KEITHIN
KOCTHBI MO3T MOKET BO300HOBUTH CBOKO MHETOHMJIHYIO (YHKIIMIO U CTaTh KPAacHBIM
KOCTHBIM MO3roM. IIpu HEnoCTaT0YHOM NMUTAHUU, TOJOAAHNUH, CTAPOCTH U U3HYPSIOIIUX
OOJIe3HsAX KENTHI KOCTHBI MO3T 3aMEHSeTCS JKeJaTHHO3HBIM Mo3rom (medulla
ossiumgelatinosa).
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Macca KOCTHOTO MoO3ra IO OTHOILIEHUIO K Macce KOCTEH y B3pOCIbIX KOPOB
coctaBisieT 43 — 45 %,u3 KoTOpeIX 55 % cCOmEepXKUTCA B KOCTAX OCEBOrO CKEJETa.
CoOOTHOIIEHHE MEXAY KPACHBIM M JKEJITHIM KOCTHBIM MO3roM y 20-JHEBHBIX TEJAT
coctanisier 9:1, a y B3pocasix — 1:1 (3.1. bponosckas, 1968).

VY B3pOCHBIX MTHUIl KOCTHBIM MO3I' UMEETCS MOYTH BO BCEX KOCTAX, HO B KOCTSX
yeperna, TUCTAIbHBIX 3BEHBSX KOHEYHOCTEH U B IJICUEBOM KOCTH €r0 COJEPKUTCS OUYEHb
mano. llocienHuM MOXHO OOBSCHUTH OOJBIIYI0 UYYBCTBUTEIBHOCTH MTHUIl K
KPOBOIIOTEPSIM.

KpacHblif KOCTHBIM MO3T y TOMAIIHUX MJIEKOMUTAIONMX HAUMHAET Pa3BUBATHCS B
paHHMl epruo 00pa3oBaHUs XPSILIEBOrO CKelera, a y nTull — ¢ 10-gHeBHOrO Bo3pacra
sMOpuoHasibHOrO pazButus. Cocynbl kocreld. Kaxnas kocTh cHaOXeHa KPOBEHOCHBIMU
cocylamH, KOTOpbhI€ BXOJSAT B KOCTHOE BEIIECTBO CO CTOPOHBI HAIKOCTHHIIBI uepe3
MeJbYallliie OTBEpPCTHUS, BEAYyIIME B COCYIUCTHIE KaHAIbIIBI, COCIUHSIONIUECS C
kaHaiamu  octeoHOB (— II). Cocymucteie oTBepcTHss B  OOJNBIIEH  CTENEHU
KOHIICHTPUPYIOTCS BOJIU3M AMUPU30B, TIe UX 9nuciio gocturaet 25 — 30 Ha 1 oM.

Ha nuaduze, kak mpaBuiio, pacroyiaraeTcsi OJHO KPYIMHOE MHUTaTelbHOE
OTBEpCTUE, BeAyllee B NUTATENbHBI KaHal, MO KOTOPOMY KPOBEHOCHBIE COCY/bI
OPOXOJAT HENOCPEJCTBEHHO B TIOJOCTh KOCTM M TaM JIeJSATCS Ha BETBH,
HampaBisgomuecs K snuduizaM. BeHo3HbIe coCynbl W3 JIMHHBIX TPyOuyaThIX KOCTeH
BBIXOJST B OOJIbIIIEH CTENEHHU Yepe3 COCYAUCThIe OTBEPCTUS SMTU(U30B.

HepBbl kocrteil. BHyTpp KOCTHM HEpBBI NIPOHHKAIOT OT BETBEM HEPBOB
HAJKOCTHHUIIBI, KOTOpasi 6oraTo cHa0kaeTcs YyBCTBUTEIBHBIMUA HEPBHBIMH OKOHYAHHUSIMU
Y CUMITATUYECKUMU HEPBHBIMU BOJIOKHAMM.

Knaccupukanus kocreu

Koctn, sBnsscb opraHamMu  ONOpbI, 3alllMThl M pblYaraMM JBUKEHUS,
NPOTUBOACUCTBYIOT CHWJIAM C)KAaTUS, PACTSOHKEHUS, W3rnba W CcKpyduBaHus. YToObI
IPOTUBOAECHCTBOBATh ATHUM CHJIAM M BBIIIOJHATH CBOE HA3HAYEHUE B OPraHM3ME, KOCTH
UMEIOT XapaKTepHble KaK BHEIIHUE, TaK W BHYTPEHHHE OCOOEHHOCTH CTPOCHUS,
NPOSIBJISIIOIINECS B CTENEHH BBIPAXKEHHOCTU UX CTPYKTYpHBIX oOpazoBanuil. I[loaTomy
IpU U3YYEHUH KaXKJIO0M KOCTH 0OpallaloT BHUMaHUE Ha €€ pa3Mepsl, ¢popMy, CTENEHb
BBIPAKEHHOCTH €€ JIeTallell: Teja, MOBEPXHOCTEN, KOHIIOB, BHICTYNOB, OyrpoB, OYTOpKOB,
HIEpOXOBATOCTEH, SMOK, SMOYEK, KeI000B, BBIPE3OK, LIeJNei, KaHaJlOB, MOJOCTEH,
MUTATEIbHBIX OTBEPCTHIA.

Koctu ckenera kimaccupuuupyroTcs MO MPOUCXOXKIACHUIO, (hOpME, BHYTPEHHEMY
CTPOEHUIO U Tonorpaduu.

ITo mpoucxoKAeHNI0 pa3INYaloT KOCTH nepeutHble, KOTJa OHU B CBOEM Pa3BUTHH
IPOXOJAT BCE TPU CTAAUM (MEPENOHYATYIO, XPALIEBYIO U KOCTHYIO) U 8mopuuHble, KOT1a
KOCTh DPa3BUBAETCS HEMOCPEACTBEHHO U3 COCIUHUTENIbHON TKaHU, MUHYS XPALIEBYIO
craauio. K mepBbIM OTHOCSTCS OOJBIIMHCTBO KOCTEH TYJIOBMILA U KOHEUYHOCTEH, a KO
BTOPBIM — ITOKPOBHBIE KOCTH Yeperna, CECAMOBHJIHbIE, XOOOTKOBass KOCTb CBUHBH, KOCTh
MI0JIOBOT'O YJI€HA XUUIHBIX, CEPAEUYHbIE KOCTOYKH KPYITHOI'O pOraToro CKoTa.

ITo dopme paznuyarOT ATUHHBIE, KOPOTKHE, TIIIOCKHE U KOMOMHUPOBAHHBIE KOCTH.
Jnunnvie kocmu — 0ssa longa — MoryT ObITH TPYOUATHIMH U TUIOCKMMHU H30THYTHIMH. B
JUIMHHBIX KOCTSIX XOPOIIO BBIPAKEHBI JBa KOHLA U TEJIO C KOCTHOMO3IOBOMW IOJIOCTHIO,
3arMoJHEHHOW KOCTHBIM MO3roM. B Tex ciydasx, KOrja MoJoCTh TpPyOdaThIX KOCTel
3aIl0JIHeHA BO3JYXOM, MX Ha3bIBAIOT MHEBMATH3MPOBAHHBIMHU (0SSa pneumaticum), kax,
HapUMep, MHOTHE KOCTH NTull. Kopomxue kocmu — 0SSa brevia — Moryt ObITh
TpyOUaThIMU (KOCTH TISICTH, IUTIOCHBI, (paJlaHTH MAJbIEB) U IyOUaThIMU (KOCTH 3aIsICThs,
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3aIUTIOCHBI, CErMEHTBl TPYIuHBI). Y TEPBBIX HMMEETCs HeOOJbIIas KOCTHOMO3IOBas
MOJIOCTh, YTO TPUIAET UM CXOJCTBO C JJIUHHBIMH TPYOUaTBIMHU KOCTSMH. Y BTOPBIX
MOJIOCTh MPEACTABIIEHA I'y0UaThIM BEUIECTBOM, B KOTOPOM SIYEUKH 3aIIOJIHEHBI KPACHBIM
KOCTHBIM MO3TOM. [1nockue xkocmu — 0SSa plana — mo cBoemy MpOMCXOXICHHIO MOTYT
OBITh MEPBUYHBIMU (CKEJIET TMOSICOB KOHEUHOCTEH) U BTOPUYHBIMU (ITOKPOBHBIE KOCTHU
yepena). B mIocKuxX KOCTSIX MPOCTPAaHCTBO MEXKY HAPYKHOW M BHYTPEHHEHN IIaCTUHAMU
3all0JIHEHO CJIa00BBIPAKEHHBIM, MEJIKOSYEHCTHIM TI'yO4aThiM BewlecTBOM. B kocTsx
Yyeperna BHYTpeHHss miactuHka (lamina interna), obGparieHHasi B MoJIOCTh Yeperna, OueHb
TOHKash M XpYIKas, 4TO MOCIY)KWJIO IMOBOJOM €€ Ha3blBaTh CTekIoBuaHOHN (lamina
vitrea). Mexny Hapy)XHOW W BHYTPCHHEH IUIaCTHHAMH HWMEETCS HE3HAYUTEIbHOE
KOJIMYECTBO T'yOUaTOro BEIIECTBA, B KOTOPOM IPOXOJSAT MHOTOYHCIECHHBIE BEHO3HbBIE
cocynsl. Takoe CTpoeHHE KOCTEH CBOJa ueperna moay4iio HazBanue auiuiod (diploe). B
HEKOTOPBIX IIJIOCKUX KOCTSX CKEJIeTa TOJIOBBI MIJIEKOMUTAIOUIUX HMEIOTCS IMOJIOCTH,
cOOOIIaIuecs C TOJOCTbI0 HOCAa W BBICTJIAHHBIE CIU3UCTON 000sI04KOM (masyxu
BEPXHEYEITFOCTHOM, HEOHOM, TOOHON W HEKOTOPBIX APYTUX KOCTEH depemna).

Kombunuposannvie xocmu — B CBOEM CTPOSGHUU COYETAIOT MPU3HAKH Kak
TpyOYaThIX, TaK M IJIOCKUX KOCTEH, YTO OOYCIOBIEHO OCOOEHHOCTSIMH WX Pa3BUTHUS U
BbINONHSAEMON (QyHKkIuM. K TakuM KOCTAM OTHOCATCS IMO3BOHKH, KOCTH OCHOBaHUS
yeperna (3aThUIOYHAs, KIMHOBHJIHASA), Y KOTOPBIX TEJIO HMEET CXOJIHOE CTPOCHHE C
KOPOTKMMH TpyOYaTbIMU KOCTSIMH, a TO3BOHOYHBIE IyTH, KpPbUIbS, OTPOCTKH — C
IJIOCKUMU KOCTSIMHU.

ITo BHyTpeHHEMY CTPOEHHI0 KOCTh MOXET OBITh KOMIIAKTHOH (0S compactum),
ryouaTori (0sspongiosum, s. trabeculare) u cmemannoit (moapoOHocTH cM. «YacTHas
TUCTOJIOTHS» ).

ITo Tomorpadgumu KocTH cKkenera NoApa3IesiOTCs Ha KOCTU CKEJIETA T'OJIOBBI,
IIEH, TYJIOBUIIA, XBOCTA, IPYAHBIX M Ta30BbIX KOHEUHOCTEH, KOTOPbIe 0OBEANHAIOTCS B
JIBa OT/IeJIa: KOCTU OCEBOTO M KOCTH NMEePUPEpUIEcKOro CKEIEeTOB.

3adanue: W3y4uTh MaTepuanl TeopeTHYecKoro o030pa, MPOAHATU3UPOBATH
MaTepual, ciefaTh KpaTKui KOHCIIEKT, 3apPUCOBATh CTPOCHHE KOCTH, O)OPMUTH BHIBO/I.

Ilopsiiok BbINOJTHEHUS PAOOTHI:
N3yuenue marepuasna TeOpeTHIECKOro o63opa
Brimonnenue 3aganus
OdopmiieHue BbIBOIA
OTBeT Ha KOHTPOJIBLHBIE BOIPOCHI
Conepxxanue oTyera:
B pesynbraTe BhIONHEHUST pabOTHI B pabodell TeTpajy JOJKHO OBITh BBITOJIHEHO
3ajaHue U opopMIIeH BBIBOT
KoHTpoJibHBIC BONIPOCHI:

1. Yto Takoe KOCTH?

2. Yro Takoe xps?

3. JlaTh XapakTepUCTUKY U KJIacCU(PHUKAIIMIO KOCTEH?

el NS S
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IIpakTnyeckas padora Ne9
TEMA: [TonHbIi KOCTHBIN CETMEHT TYJIOBHUIIA
IEJIb PABOTDbI: n3y4yeHrue KOCTHOTO CErMEHTA TYJIOBHUIIIA
Teopernyeckuii 0030p:

[lepBbie 7-9 map pebep COeAMHSIOTCS C TPYOHOM KOCTHIO, T.€. (DOPMUPYIOT
MOJIHBIE CETMEHTHI U HA3bIBAIOTCS MOJTHBIMU. [10JTHBIN KOCTHBIN cerMeHT- pedpa, rpyaHas
KOCTb WM TPYyJHbIE NMO3BOHKU. BhIpaxkeH B rpyaHoM oTaene. CKeleT— 3T0 COBOKYITHOCTh
KOCTEH, XPAILIEH U CBA30K, KOTOPBIC ABJISIOTCSA MACCUBHOM YACTBIO amnmnapara JBHKEHUS.
[TpunsTO AEMUTH Ha oceBOil U nepudepuyeckuii ckener. OceBolt ckener: Yepen, ckeneT
mieu, TyjJoBHIa U XBocTa. [IpeacraBnen mo3BoHOYHBIM cToiOoM. Ctonbd menuTcs Ha 5
OTJEJIOB: WIEWHBIN, TPYAHON, MOSICHUYHBIA, KPECTUOBBIN U XBOCTOBOM. lllelnHbii y BCcex
JKUBOTHBIX TMPEJCTaBICH CEMbIO TMO3BOHKaMH. [pymHoil oTHen, KpoMe TpyAHBIX
MO3BOHKOB, UMeET pebpa u rpyAHyro KocTb. [lepudepruueckuii (BKIOYAET TpyAHbIE U
Ta30BbI€ KOHEYHOCTHU; CKEJETHI MOSCOB U CBOOOIHBIX OTAENOB KoHeuHocTel). [lomHbrit
KOCTHBI CETMEHT IPUCYII TOJBKO 7-9 cermMeHTaM TpyAHOrO OTAENa MO3BOHOYHOIO
cton6a. OH COCTOMUT U3 MO3BOHKA, Mapbl peOep U COOTBETCTBYIOIIETO y4acTKa I'PYAUHBI.
B npyrux otnenax oTAeNbHbIE YaCTH KOCTHOTO CETMEHTA MOJBEPKEHbl PEAYKLIUU WU
MOJIHOCTBIO MCYe3H. B cermMeHTax, He UMEIOIIMX TPYAWHBI, BHaUajie Mcue3nu pedpa, a
3aTeM COCTaBHBIE YACTH MO3BOHKA.

Teno Mo3BOHOYHBIX )KUBOTHBIX JIEJIAT HA OCEBYIO YaCTh U KOHEYHOCTH.

OceBas yacTb

Y MJIEKONUTAONIMX Pa3IUYyaroT: TOJOBY, LICI0, TYJIOBUIIE U XBOCT. Kaxaplid n3
ATUX OTJEJIOB JICUTCA Ha 00JIaCTH (3BEHbS WM CTaTH).

l'onoBa (;mar . kephale — romoBa) . KocTHbiii ocToB e€ (depem) nenurcs Ha
MO3TOBOI (MECTO, T/I€ PACIOJIOKEH T'OJOBHOM MO3r) U JMIEBOW OTAENbI (pOTOBas U
HOCOBas MOJIOCTH).B MO3roBoMm oTzene paznuyaroT 00JIaCTU: 3aTbUIOYHYIO; TEMEHHYIO;
JOOHYI0; BHUCOYHYIO; OKOJIOYIIHYI. Ha JuieBoMm oTaene BBIIEISIOT: HOCOBYIO;
BEPXHEUEIIOCTHYIO (BEpXHEU T'yObl); HUKHEUETIOCTHYIO (HIDKHEH TyObl); TOJIIIa3HYIO;
HICYHYI0; 00JIaCTh JKEBATEJIBbHOM MBILIIbI; MOAOOPOJOYHYIO; MOMYENIOCTHYI. B
OONBITMHCTBE CIy4aeB WX OCHOBOW SBJISIIOTCS OJHOMMEHHBIE KOCTU W XPSIIEBHIE
o0pa3zoBaHUsI.

[es (mat. cervix; collum). KocTHBIM OCTOBOM IIIEH SIBJISIOTCS MICHHBIC TTO3BOHKH
(Y MJIEKOTIUTAIOIINX UX 7).

TynoBume. CocTouT W3 TpyAHOTO, OPIOIIHOTO M Ta30BOTO OTHENOB. [ 'pymHON
OTZEJI CONEPKUT CIMHY U I'PyIb U PACIOJOXKEH MexAy meed u noscHuuend. KocrHon
OCHOBOM 3TOTO OT/eJNa SIBJISIOTCS: CBEpXy — IpyaHbIe T03BOHKH ( vertebrathoracatis); ¢
O60koB — pebpa ( costa ); cHU3Y — rpyaHas KocTh ( ossternum ).BmecTe oHM COCTaBISAIOT
rpynHyio kinetky (nat.thorax). B oGmactu rpyaHo# KiIeTKM Ha BepXHEH MepeaHel J4acTH
CIIMHBI BBIACISIIOT XOJIKY, 00pa30BaHHYIO OCTUCTBIMU OTPOCTKAMU T'PYAHBIX MMO3BOHKOB.
BpromHoi oTaen BkiIo4aeT B ceds mosicHuily (Jat. lumbus) u xxuBot (Oproxo). OH umeer
KOCTHBI OCTOB TOJIbKO B OOJACTH MOSCHUIbI, COCTOSIIIMI TOJBKO HMX MOSICHUYHBIX
103BOHKOB. Ta30BeIif oTHET (J1aT. pelvis — Ta3) COCTOUT U3 KpecTiia U Ta30BOTO Tosica.

KocTHoil oOCHOBOM KpecTia ciayXaT KpecTIOBble TO3BOHKH,CPOCIIMECS B
KPECTLOBYIO KOCTb. Ta30BbIil MOSIC BO3HUK B IMPOLECCE BOJIIOLMH B CBSI3U CPa3BUTHEM
Ta30BOM KOHEUYHOCTU U CIIYKHUT CTEHKaMHU Ta30BOM MoJOCTU. COCTOUT M3 TPEXIMAPHBIX
KOCTEH: MOJB3I0IIHOM, CeIaIUIIIHOM, JIOHHOM.

XBocT (nar. cauda). Y pasHbIX KUBOTHBIX UMEET pa3ivuHyio JiIuHY. KocTHoii
OCHOBOM €ro SIBJIIFOTCSI XBOCTOBBIE MO3BOHKH. XBOCT JIESAT Ha KOPEHb, TENIO U KOHYHK.
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MBILIIBI HHCIIPUATOPHI (BABIXATENN) YT KOCO CIEPENN M CBEpXY BHU3 U Ha3al.
[Tpu ux cokpallleHuu MPOUCXOAUT aKT BAoXa. K HUM OTHOCATCA: AOpCAIbHBIN 3y0UaThiit
Babixatens (M. Serratus dorsalis cranialis-HaurHaeTcss Ha OCTHCTBIX OTPOCTKAX TPYIHBIX
MIO3BOHKOB, HJIET KOCO Ha3aJ M BHHU3 W OKAHYMBACTCS Ha HAPYKHOW MOBEPXHOCTH 5-8
pebep), mogHMMaTesn pedep (M. levatores costarum-3To KOPOTKUE MBIIIIBI B KOJHUYECTBE
10-11, uayT OT COCLEBHUIHBIX OTPOCTKOB T'PYJIHBIX MO3BOHKOB K pedpaM), HapyX HbIC
MexpeOepHble  MbIIbpI(m. Intercostales externi-pacnonaratoTcsi B MEXpeOEpHBIX
npoctpancTBax. OHM HAUMHAIOTCS Ha KayJlalbHOM Kpae OJHOro pedpa, uAyT KOCO BHU3 U
Ha3aJl K KpaHWAJIbHOMY Kparo JIpyroro pebpa), JiecTHu4Hbie Mbimel (M. Scalenus
dorsales,medius,ventralis-naunnatorcst ot 1-4 pebep M OKaHYMBAIOTCSA Ha 7-3 IICHHBIX
MO3BOHKAX), Auadparama (rpyAdoOproiiHasl Mperpajn)- IIacTUHYATas KyMmoJiooOpa3Has
MBI, pa3lefsionias TOJOCTH Tejla Ha TPYIHYyI0 | OpromHyro. Beimykioin
MOBEPXHOCTHIO AuadparmMa oOpallleHa B TPYIHYI TOJOCTh K JIETKMM, BOTHYTOH B
OpIOILIHYIO K MEUYEHU U KeayAky. unapparma umeeT 24acTu: MBIILICYHYIO NTepUPEpHIo U
CYXOXXMUIIBHBIM TIeHTp. Mblieunas nepudepus, B CBOIO ouepenb, pasieiseTcs Ha 3
YacTU: TMOSCHUYHYIO, peOepHYyl0 W TpynHyto. [losicHu4Has 4acTb HAYMHAETCS IBYMS
HOKKaMH Ha IMOCJIETHUX TPYAHBIX M MEPBBIX MOSCHUYHBIX MO3BOHKAX, peOepHas 4acTh
Ha 8-12 pebOpax, rpyaHas 4acTh Ha MEYEBUIHOM OTPOCTKe. Bce Tpu yacTu okaHYMBAIOTCS
B CYXOXHWIBHOM IieHTe. Yepe3 orBepcTusi auadparMbl MPOXOISAT aopTa, MUIIEBOI U
KayJaJibHas MoJiasi BeHa. ).

MBIl SKCIUPATOPHI (BBIABIXATEIN) UAYT KOCO €331 U CBEPXY BHHU3 U BIIEPE:
JIopcanbHBId 3yOuaThlii BbAbIXaTedb (M. Serratus dorsalis caudalis-HaunnaeTcss Ha
OCTHCHBIX OTPOCTKAaX IIOSICHUYHBIX TIO3BOHKOB, MJAET KOCO BIEPEA M BHU3 U
okaHumBaetrcsiHa 11-13 peOpax), BHyTpeHHHE MexpeOepHbie Mbimibl (M. Intercostales
interni- pacrnonararoTcss B MEXpPEOCPHBIX MPOCTPAHCTBAX MEIUAIBHO OT HAPYKHBIX
MyXpeOepHbIX MbI. OHM HAUMHAIOTCS Ha KpaHUAIbHOM Kpae OJHOro pebpa, UIayT
KOCO BIEpell M BHHU3 K KayZaJbHOMY Kpar Ipyroro pebpa), oTtsruBarenb pedep (M.
Retractor costae- HauMHaeTcs Ha TOCJIEIHUX TPEeX TMOSCHUYHBIX TO3BOHKaX H
OKaHYMBAETCsl Ha TOCIEAHEM pebpe), momepedHas rpyaHas meimma (m. Transversus
thoracis- uneT oT JopcaNbHOM MOBEPXHOCTH TPYIAHON KOCTH KO 2-8 peOSpHBIM XpsIIam).
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3adanue: W3y4uTh MaTepuail TEOPETHUYECKOro o0030pa, MPOAHAIU3UPOBATH
Marepuai, caenaThb KpaTKUid KOHCIEKT, 3aphcoBaTh M OOO3HAYHMTH OTIENBI Tela
KUBOTHOTO, O()OPMHTD BHIBO/I.

ITopsinok BLINMOJHEHUS PA0OTHI:
N3yueHnne Matepuaia TeOpETHIECKOTO 0030pa
Brimmonnenue 3aganus
OdopmiteHue BeIBOIA
OTBET Ha KOHTPOJIbHBIE BOIIPOCHI
Coaep:xkaHue oTyeTa:
B pesynbTaTe BhITIONHEHUSI pabOTHI B paboueil TeTpa iy HOKHO ObITh BHITIOJHEHO
3a/lanne U 0(hOpPMIICH BBIBOJ
KoHTpoJibHBIE BONIPOCHI:

1. Yto BXOAUT B COCTaB ammapara JBUKECHUS?

2. Kakue Beigensaror otaessl Tenaa?

3. JlaTh XapaKTepHUCTHUKY MBIIIIAM BABIXATEISAM U BBIIBIXATEIISAM?

PO
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IIpakTuyeckas padora NelO
TEMA: OcoGeHHOCTH CTPOSHUS TO3BOHKOB U IPYAHON KIIETKH Y
JIOMAIIIHUX KUBOTHBIX. CTpOEHHUE uepena
HEJIb PABOTbI: u3ydenne ocoOeHHOCTEH CTPOCHHMS TTO3BOHKOB M Ueperna
Teopernueckuii 0030p:
CkeJer meu, TyJJOBHIIA U XBOCTA

Ckerner 1mieu, TYJIOBHILA U XBOCTA BKJIIIOYAET B CBOM COCTAaB MO3BOHOYHBIH cTONO U
IPYOHYIOKIIETKY.

DneMeHTapHON COCTaBHOM YaCThIO CKEJIETa TYJIOBUIIA CIYKHUT MOJTHBIA KOCTHBIN
CErMEHT, COCTOSIIIMI M3 MO3BOHKA, Mapbl pedep U yyacTka rpyauH. [IoaHbIA KOCTHBIN
CEerMEHT YMJIEKOIIUTAIOIINX MPUCYI] EPBBIM 7 — 9 TpyAHBIM CErMEHTaM, B TO BpeMs Kak
B JIPYT'MX CErMEHTaX0CEBOT0 CKEJIETa €r0 OTJEIbHBIC ANEMEHTHI IOJIBEPIIIMCH YACTUYHON
WIM TTOJTHOM PEeyKLHUU, OCOOEHHO B CKEJIETE XBOCTA.

Crenenb pa3BUTHS KOCTHBIX CETMEHTOB U CTPOEHHUE €0 AJIIEMEHTOB B Pa3IUYHBIX
OTHEeNIax CKeJieTa WIeW, TYJOBUIA U XBOCTa HMMEIOT CBOM XapaKTEpHBIE BHUJIOBbBIE
OTIINYHSL, 00YCIIOBJIEHHBIE OCOOCHHOCTSIMU BBITIOJHAEMbIX UMU (DYHKIIHH.

[1o3BOHKH, cOeqUHSSACH MEXAY COOOM, 00pa3yl0T MO3BOHOYHBIA CTONO, KOTOPBII
MOJIpa3AeIaeTC Ha ENHbINA, TPYAHOM, MOSICHUYHBIA, KPECTIOBBIM U XBOCTOBOW OT/ICJIBI.

Ilo3BOHO4YHBIH CTOJI0

Toszsonounwiii cmon — columna vertebralis — ciryxuT XapakTepHBIM MPU3HAKOM
JUTS TIOATUTIAXOPIOBBIX — MO3BOHOYHBIX (Vertebrata), Bkirodarommm B CBOH cocTaB phIo,
36MHOBOJIHBIX, PENTWJIHI, NTUL U MICKONUTAIOWUX. Y HA36MHBIX MO3BOHOYHBIX OH
BBITIOJIHSIET POJb OCHOBHOIO CTEPXKHSI Tella, MEPEeKMHYTOr0 B BHUAE apKH MEXIY
TPYAHBIMA U Ta30BbIMH KOHEYHOCTSAMH, M CIY)XUT OPTraHOMIEHTPAIU30BaHHOIO
yIpaBJIEHUsl JBUKEHUAMM >KMBOTHOTO. JUJIsl Ka)JA0ro MO3BOHKA, BXOJAIIErO B COCTaB
MO3BOHOYHOTO CTOJI0A, HapsAy C HalIMuueM OOmMX MOp(OJOrH4ecKUX MpU3HAKOB
XapaKTepHbI BUJOBbIE OTIUYHS.

JUI1 THOUYHOTO TIO3BOHKA XapaKTEpHO HAJIMYUE TeJla, YTy, MApHBIX (CyCTaBHBIE,
MONEPEYHbIE, COCLIEBUIHBIE)M OJHOTO HENapHOro (OCTUCTBIN) OTpOoCcTKOB. Jlyra
MO3BOHKA, COEIUHAACH C TEJIOM, O0pa3yeT MO03BOHOYHOE oTBepcThe. COBOKYNMHOCTH
NO3BOHOYHBIX OTBEPCTUH B MO3BOHOYHHKE OOpa3yeT MO3BOHOYHBIN KaHanm (canalis
vertebralis), mpocTtuparomniuiics OT OOJBIIOrO (3aTBUIOYHOTO) OTBEPCTHS JIO YPOBHS
NEPBBIX XBOCTOBBIX MO3BOHKOB M 00ECIIEUNBAIOIINI HAIEKHYIO 3aIUTy CIIMHHOTO MO3Ta
OT MEXaHUYECKUX BO3JCUCTBUM.

[To3BOHKM, UMEIOIINE TENO M AYTY, Ha3bIBAIOTCS UCTUHHBIME (Vertebrae verae),
IpY OTCYTCTBHH OJHOW M3 3THX YacTel — JoXHbIMHU (Vertebrae spuriae), kak, Hanpumep,
aTJIaHT, Y KOTOPOTO TEJI0 3aMEHEHO BEHTPAJIbHOM Iyroil, U OOJBIIMHCTBO XBOCTOBBIX
MO3BOHKOB, COXPAHMUBIIMX JIUIIb TEJIOCTOIOMKOOOPa3HON (POPMBI.

Teno mo3BoHKa — COrpus vertebrae — wumeer UMIMHIPUYECKYIO, CJETKa
CHABJICHHYI0O B JIOPDCOBEHTpPAJIbHOM HampaBiieHUH ¢GopMy, a TMpU HAJIUYUU Ha €ro
BEHTPaJIbHON MOBEPXHOCTU I'peOHSs, KaK 3TOMMEET MECTO Yy JOIIAAH, — TPEXTPaHHYIO, N
IPU3MaTUYECKYIO.

Ha mepennem koHie Tena mo3BoHKa (extremitas cranialis) pacmonaraercst rojoBka
(caputvertebrae), a na 3agnem (extremitas caudalis) — ssmka mo3Bonka (fossa vertebrae).
['onoBka 1 AIMKa OCOOEHHO YETKO BBIPA’KEHBI Ha MICHHBIX MO3BOHKAX, YTO CBSI3aHO C UX
OOJIBIIION ITOABMKHOCTBIO.
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PMCYHDK 13 - KocTHule cerMeHTsl M2 Pa3NHYyHbLIX OTOSNOR OCEBOND CKanaTa:

A~ NONHLIA KOCTHEIA CETMEHT; B — HENONHLIA KOCTHEIA CarmanT (noxkHoe pefpal; B — HenonHuil KOCTHEIA CErmeHT
(nsosTyrpyiowes pebpol; [ — NORCHHYHLIR No2B0H0K; [ — KpecTUoSkIi no3eoHoK; E-M — X20CTOSEIE NO2B0HKH

Pucynok 14 — BaaumooTHoweHWn pebep U WX pPYOUMEHTOR C MO2BOHKAMM
B Paa3nMuHbiX oTAENaX NO3BOHOYHOTO ctonba:

| - rpyamoid; |- weinsi; Il - noAcHnyHsi; N - kpecTyoBsiR

Jlyra mo3BoHKa — arcus vertebrae — uMeeT npaByro ¥ JCBYIO MOJOBUHBI, KXKIast
U3 KOTOPBIX Mojipa3/elsaercs Ha miacTuHKy (lamina arcus vertebrae) u Hoxky (pediculus
arcus vertebrae). ITocienHsisi CBOUM OCHOBaHHEM MPUKPEIUISICTCS K TeTy MO3BOHKa. Jlyra
IpY COCJMHEHUH C TEJIOM MO03BOHKA 00pa3yeT mo3BoHouHoe orBepctue (for. vertebrale).
COBOKYITHOCTh TIO3BOHOYHBIX OTBEPCTHUH COCTaBIIsSET IMO3BOHOYHBIA KaHan (canalis
vertebralis).

Y OCHOBaHUS Jyrd UMEIOTCS KpaHUAIbHAS M KayJadbHas TO3BOHOYHBIC BBIPE3KU
(incisuraevertebrales cranialis et caudalis), koTopsie Ipy COeTMHEHUN JABYX MO3BOHKOB
o0pa3yloT ¢ Kaxaoi cTopoHbl Mexmo3BoHouHoe otBepctue (for. intervertebrale),
ciyXarmiee IS TPOXOXKJICHHUS CIIMHHOMO3TOBBIX HEPBOB M KPOBEHOCHBIX COCYJIOB.
KaynanbHble T03BOHOYHBIE BBIPE3KH OOBIYHO Oosiee TiyOokue. Y KBauHBIX B TPYJAHOM
OTJIeJIe OHU OTTOPOKEHBI KOCTHBIMU MEPEMBIYKAMU B CAMOCTOSTEILHBIE OTBEPCTHSI.

N3 BceX MO3BOHKOB HAWUOOJIBIIKME OTIUYUS B CTPOCHUU U (POPME UMEIOT MEpBbIC
JIBa ¥ /-1 LIENHBbIC, KPECTUOBBIE U XBOCTOBBIE MTO3BOHKHM.

[leitHple mOo3BOHKK — Vertebrae cervicales — cocTaBiSIOT KOCTHYHO OCHOBY IICH,
BBITIONTHSIONIEH pPOJIb MOIIHOTO OJHOIUICYEro phlyara, Ha IMepeaHeM KOHIIE KOTOPOTO
KpenuTcs royioBa. HecMoTps Ha 3HAUMTEIbHBIC pa3ivuvs B JUIMHE IIEH, y BCEX
JIOMAIITHUX MJICKOITUTAIONIUX UMEETCS 7 MIEWHBIX MTO3BOHKOB.

1-if mweliHbIii MO3BOHOK, Wi aTiaaHT — atlas, — umeer konbLEeBUAHYIO POpMy,
4TO0 oOecreurBacT OOJIBIITYIO MOABMKHOCT TOJI0B. Ha atimaHTe pasnmnyaroT T0pcaabHYIO
U BEHTPAJbHYIO JYT'H C JOPCaJbHBIM M BEHTPAIBHBIM OYropkamH, W3 KOTOPBIX
nocieaHuil umeer Oonbinmue pasMepbl. [lo OGokam ariaHTa pPAcMoNararTCs KPbUTbS
(alaatlantis), mpexacraBnsonyie coO0N BHUIAOW3MEHEHHBIC IOMEPEUYHBIC U CYCTABHBIC
OTPOCTKH.
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['pynnbie mo3BoHKM — Vertebrae thoracicae — B komuuectBe 12 — 19 yuacTByIOT B
oOpa3zoBanuu TpyAHOH KieTkd. OHM HUMEIOT KOPOTKHE Tella U CUJIbHO BBIPAKEHHBIE
OCTHCTBIE OTPOCTKH, KOTOPHIE BMECTE C XPSAIIAMHU JIOMATKU COCTABIISIOT OCTOB XOJIKH.

Ha tene rpyaHBIX TO3BOHKOB XOpOIIO BBIP&KEHBI NAapHBIE KpaHUAIbHAS W
KayfaibHas peOepHble sSIMKU. [lomepedHblii OTPOCTOK KOPOTKMM M HeceT Ha cebe
pebepHyIo SIMKY, CITyKalllylo Ji1 COuJIeHEHUs! ¢ Oyropkom pedpa.

OcobGenHocT. Y XBayHBIX TPYIHBIX MO3BOHKOB 13 (12 — 14). Ux Tema mmMeroT
OKPYTJIOBOTHYTYIO (opMy co ciabo BBIpaKCHHBIMU TOJOBKOM W SIMKOH. Y CBUHBH
TPYAHBIX MO3BOHKOB 14 (15 — 16). JlnuHa mXx Tena B KayJajdbHOM HampaBICHUH
MOCTENEHHO YyObIBaeT. Y Jomaau TPyAHbIX MO3BOHKOB 18 (19). 3a cuer Hammuus
BEHTPAJIbHBIX T'peOHEHN UX Tela UMEIOT MPU3MaTHYECKy0 popMy. OCTUCTBIE OTPOCTKU K
KayJaJIbHOMY Kparo pacIIMpeHbl, a HaJIOpCaTbHOM KOHIE OyJaBOBUIHO yToONIIeHbI. Ux
JUIMHA YBEJIMYMBAETCS J0 5-TO, a 3aTeM MOCTENEHHO YMEHbIIAeTCcsl. Y coOaku rpyJaHbIe
N03BOHKU B KonmuectBe 13 (peaxo 12 mnm 14) umeroT okpyriioil opmbl OCTUCTHIE
OTPOCTKH, KOTOPbIE Ha MEepPeAHNX MO3BOHKAX MMEIOT XapaKTepHBI Z-00pa3HbIi U3rubd u
HECKOJIbKO ~ YTOJIIEHHBIE KOHIIBI, KOTOpblE Ha TMOCJIEIHUX I[M03BOHKAX HMEIOT
3a0CTpEHHYI0 PopMy.

[Mosicununble mo3BoHKH — Vertebrae lumbales — xapakrepusyroTcs nmpu3HAKaAMH,
o0ecreynBaromMMA  3TOMY  OTAENy  OOJBIIYI0 TMPOYHOCTh U 3HAYUTEIHHYIO
MOJIBIDKHOCTh. B kommuectBe 6 (kBauHble, Jjomanb), 7 (cobaka, CBHUHBS), OHHU
OTIIMYarOTCsl 0oJjiee MOIIHBIMU TEJIaMHU €O €1a00 BBIPAKEHHBIMH T'OJIOBKAMHU U SIMKAMHU.
OcTucThle OTPOCTKM IUIACTMHYATHIC, TOYTH OJWHAKOBOW BBICOTHI U IIMPHUHBI.
[Tonepeunble OTPOCTKU TUIACTUHYATHIEC U IIUPOKHUE.

Oco0enHocTH. Y KXBayHBIX TeJla MO3BOHKOB JUJIMHHBIE W IIMPOKHE, B CPEIHEU
YacTH CY)KCHBI.Y CBHHBH KPaHUAIbHBIE CyCTaBHBIE OTPOCTKH, KaK U Y KBAYHBIX, HIMEIOT
xenoboBaTyo ¢opmy. Y Jomaaud Tenaa MO3BOHKOB KOPOTKHE, BEHTPAIbHBIM I'peOeHb
UMeeTcs Ha MEPBBIX TPEX MO3BOHKAaX. Y cOOaKM Teja MOSCHUYHBIX MO3BOHKOB JJIMHHBIC;
BEHTpaJIbHBIE TPEOHU OTCYTCTBYIOT.

KpectioBsie mo3BoHku — Vertebrae sacrales — B komuuectse 3 — 5 cimyaT MECTOM
NPUKPEIUICHUS TOAB3OUIHBIX KOCTEH Ta30BOTO IOsica M MO3TOMY Y BCEX XHUBOTHBIX
paHoO CpacTaroTCs MEXAy co0Oi B OJHY OOIIYI0 KPECTIOBYIO KOCTh (0S sacrale), wiwu
Kpecrerr (sacrum).

Kpecren umeet hopMy TpeyrojibHUKa ¢ IMUPOKUM ocHOBaHWeM (Dasis 0Ssis sacri)
U BepmHOW(apex 0sSSiS Sacri), HampaBJICHHOW KayaainbHO. Ha KpaHuManmbHOM Kpae
OCHOBaHHUS KpecTlla MMEIOTCSl KpaHUalbHbIE CYCTaBHbIE OTPOCTKHM, a Ha Telie CHUBY
BBICTYIAET MbIC (promontorium).

OcobenHocT. Y XBayHBIX KpecTell o0pa3oBaH 5(4) MO3BOHKaMH, CPOCITUMUCS
Mexay coboit B3 — 3,5-metHeM Bospacte. OCTUCTBIE OTPOCTKH CIHWIWCH B CPEIUHHBIN
rpedeHb C YTOJIIEHHBIM CBOOOJHBIM KpaeM. Ta3oBas MOBEPXHOCTh BOTHYTa U HECET Ha
cebe oOmMpHbIE MapHbIe Ta30BbIE OTBEPCTHS, MEXy KOTOPHIMH MPOXOAMUT MPOIOIBHBIN
COCYIUCTBIN KeN00.

I'pyanas kjaerka — thorax
Crenem epyonou knemxu — Skeleton thoracis — ciry’)xuT 0CHOBOW CTEHOK TPYAHOMA
noxoctu (cavumthoracis). B ero cocraB BXoasT rpyaHbIe TO3BOHKH, pedpa u rpyauHa. B
IEeJIOM CKeJleT TpPYIHOM KIeTKM HAllOMHUHAET KOHYC C YCCUCHHOW BEpILUHOIMA,
HaIpaBJICHHOI KPaHUAIIBHO.
VY JoMamHuX MIIEKONHUTAIONIMX TPYIHAS KIIETKA UMEET XapaKTepHBbIC BUIOBBIC
OTJIMYHS KaK M0 CBOEH (popMe, TaK U 110 CTPOSHHIO OTJEIFHBIX €€ KOCTHBIX CETMEHTOB.
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PeGpa — costae — ygactByroT B 00pa3oBaHUM OOKOBOW CTEHKH TPYIHON KIETKU U
OTHOCSTCS K JUIMHHBIM H30THYTBIM IUTOCKAM KOCTsM (puc. 23). CBOMMH JOPCATbHBIME
KOHIIAaMH pebpa MpH COCIUHSIOTCS K TPYAHBIM ITO3BOHKAM, a BEHTPAIbHBIMH dYepes
IIOCPEJCTBO pPeOEPHBIX XPAIIEH 3aKPEIUIAIOTCS Ha TPYAWHE WM, HE JOCTUTas ee,
3aKaHYUBAIOTCA Ha pebepHoii ayre (arcus costalis).

PeGpa, qocTHraromnye rpyauHbl, Ha3bIBAIOTCS HCTHHHBIMHU, WA CTEPHATBHBIMH (

PebGepnas xocth — 0S costale — mmeer Temo (COrpus costae) m apa konia. Ha
JOpCalbHOM KOHIIE HaxXOJIATCs ToJIoBKa (Ccaput costae) u Gyropok (tuberculum costae),
pasaenennbie meiikoi (collumcostae). Ha cycraBHo#t moBepxHocTH rojoBku (facies
articularis capitis costae) mnpoxomut rpeOeHb royioBKH (Crista capitis costae),
pa3eNSIONINiA €€ Ha JBE IOJOBUHBI, KOTOPHIE Y KPYITHBIX KHBOTHBIX OCOOEHHO YETKO
BBIP@XKEHBI Ha TIEPBBIX peOpax.
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Puc. PeOpa momagm:
A — rpyanas kietka jomanu; b — uctunnsle (I, V u VIII — Bocemoe) u noxxnoe (XVIII)
pebpa; B — mozBonounbie koHIbIMCTUHHBIX (I 1 VIII) u noxuHoro (XVIII) pebep. 1 — 6yropok
pebpa, 2 — MeauanbpHas U 3 — naTepaibHas CycTaBHbIE (DaceTKU rojoBKHU pedpa, 4 — rpedeHb
TOJIOBKU pedpa, 5 — mieiika pedpa, 6 — Teno pedpa, 7 — cTepHaIbHBIA KOHEL
pebpa, 8 — yroma pedpa, 9 — pedepubiii xeno0; L1 — mosicCHUIHBIN TO3BOHOK
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Pedepubrii xpsimn — cartilago costalis — y uctunHbIX pebep cycraBHOU (aceTkon
COCIUHSICTCS C COOTBETCTBYIONICH CYCTAaBHOW SIMKOW TPYIWHBI. XPSIIH aCTePHAIBHBIX
pebep K BEHTPaIbHOMY KOHITY HCTOHYAIOTCS M, HAKJIaIbIBasiCh OJIMH Ha JAPYroi, BMECTE C
TEJIOM TOCIIEAHEr0 pedpa 00pasyroT pedbepHyro ayry (arcus costalis) ¢ BeipakeHHBIM Ha
Heit yriaom (angulus arcuum costalium).

[pymuHa — Sternum — oOpa3syeT BEHTpPaJIbHYIO CTCHKY TIpyaHOH kietku. OHa
COCTOHMT U3 PYKOSITKH, TeJIa U MEUEBHIHOTO OTPOCTKA.

PykosiTka rpyamnsl — manubrium sterni — pacrmonaraercst cmepead OT MecTa
NPUKPEIUICHUSI BTOPOW Tapbl PeOCpHBIX XPAMICH W MOXKET OBITh YCHJICHA XPSIIOM
pykositku (cartilago manubrii), koTopslii y JToIIaaH HOCUT HA3BaHUE COKOJIKA.

Teso rpyauHbl — COrpus sterni — cocToMT M3 HECKOJbKUX (6 — 8) CerMeHTOB
(sternebrae), coenMHEHHBIX MEXIy COOOH WM XPAIIEBOW TKaHBIO (y MOJOIBIX
’KUBOTHBIX ), UJIX KOCTHOH (Y B3POCIBIX).

Ha rpanuie coemuHeHHMII CETMEHTOB HMMEIOTCS pebepHble BbIpe3ku (incisurae
costales) mist cownieHeHusI ¢ peOSPHBIME XPSIIIIAMH.

Me4veBHIHBII 0TPOCTOK — Processus xiphoideus — HaxoguTcs 1m03aau MOCISIHEH
napbl TPYOUHHBIX pedep. KaymanbHO OH Cy)KMBAaeTCsd M OKAHUYMBACTCS MEYEBHIHBIM
xpsom (cartilagoxi phoidea).

CkeJ1eT roj10Bbl

Ckerner royioBel — Skeleton capitis — cay)KUT BMECTHIIMIIEM U HAJICKHOM 3alTUTON
JUISl TOJIOBHOT'O MO3Ta ¢ OpraHaMy 4yBCTB (OOOHSIHUS, 3peHUS, cliyXa U paBHOBecus). OH
SIBIISIETCSI OCTOBOM POTOBOM M HOCOBOH TOJIOCTCH, TJIe PACIOJIararoTCsl HadallbHbIC
OTJICJIbI ANapaToB MUIEBAPCHUS U JbIxaHus.CKeIeT TOJIOBBI MOAPA3ICIICTC Ha KOCTH
MO3TOBOTO M JIMIIEBOTO OTACIOB. ['paHUIIEH MEXIy JIMIEBBIM M MO3TOBBIM OTJEIaMH
CIIY’)KUT JIMHUS, IPOBEJCHHAS B MMOMEPEUYHOM MIOCKOCTH KAacaTeIbHO POCTPATIbHOIO Kpast
TJIA3HUIIBL.

BenuunHa MO3roBOTO M JIUIICBOTO OTJIEIIOB CKEJIETa TOJIOBBI HAXOJUTCS B MPSMOU
3aBHCHUMOCTH OT pPa3MEPOB TOJOBHOTO MO3Ta, CTCINEHH Pa3BUTHSA IKEBATEIbLHOTO
amrapara, BO3pacTa >KMBOTHOIO, €ro BHJIOBOW W TNOPOJHOW IPUHAMICKHOCTH. Y
KBAYHBIX Ha (OPMY CKeJieTa TOJIOBbI B 3HAYUTEIHLHOW CTCIICHU BIIMSIOT BEIUYHMHA H
¢dbopma poroBbIX OTPOCTKOB.

PucyHox 25 — CKeneT ronomsi G natepansHol NoBEpXHOCTH:

A - cofiam; B - canHel; B - koposes: - nowanw. KOCTH yepena: 1 - 3aTeiNouHas, 2 - KHHOBMAKaR, 3 — Bl-
COYHER, 4 - TEMEHHEA, 5— NOOHAA. Kootk mua: 6 - Hocosan, 7 - cneanas, B - crynomas, - BepxHAR 4EMOCTs,
10- peauoead, 11 - x000TKOEaA. 12 — HUKHSR $EN0CcTE

3a0anue: wW3ydnTh MaTepHald TEOPETHYECKOro 0030pa, NpOaHATIU3UPOBAThH
Marepuai, clenaTh KpaTKuid KOHCIEKT, 3apucoBaTh pedpa M dYepen >KUBOTHOTO,
0(pOpMHTB BHIBO/I.

Ilopsii0K BHINOJIHEHUS DaGOTblZ
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W3ydenne Mmarepuaia TeOpeTUIECKOTo 0030pa
Brinonnenue 3amanus
Odopmienue BrIBOJA
OTBeT Ha KOHTPOJIBHBIE BOTIPOCHI
Coaep:xkaHue oTyeTa:
B pe3ysnbTaTe BBINOIHEHUS paOOTHI B paboUeii TeTpaau JOKHO ObITh BBIITOJHEHO
3a1anre U 0(hOpMIICH BBIBO
KoHTposbHbIE BOMPOCHI:

1. Yrto BXOJUT B COCTaB I'PYAHON KJICTKU?

2. Kaxwue BBIIEISIOT BUABI II03BOHKOB?

3. JlaTh XapaKTepUCTUKY CKEJIETy TOJOBbI?

e
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IIpakTnyeckas padora Nell
TEMA: CoeMHEHUE KOCTEW: CYyCTaBbI, CBA3KH, CYXOKHIIUS
IEJIb PABOTDbI: n3ydyeHue TUMIOB COSUMHEHUST KOCTEN
Teopernyeckuii 0030p:
CoennHeHnust KOCTel CKeseTa

Yuenue 0 coeAMHEHHUsAX Kocteit, mimm aprpoiorusl — arthrologia (ot arthroo —
cowieHeHne +l0g0S — CIOBO, YdYeHHE), — CaMOCTOSATCIBHBIA pa3jaesl aHaTOMUH,
OTpaXKarolINil CBEIEHUS O COEUHEHUSAX KOCTEN CKeJleTa U MX BUAOBBIX OCOOEHHOCTAX Y
JIOMAILHUX KUBOTHBIX.

B coenuHeHusx OTAENBHBIX KOCTEH MEXIy coOoi Hauboiiee SIPKO OTpaxaeTcs
OJIMH W3 OCHOBHBIX OHMOMOP(OJIOTHUYECKUX 3aKOHOB — 3aKOH €JUHCTBA (OpPMBI U
(GyHKIMYU, OOYCJIOBIIEHHBI cpefaold OOMUTaHUS M OCOOEHHOCTAMH (PYHKIIMOHAIBHBIX
OTIpaBJIEHUI opraHu3mMa (CrocoObl M CKOPOCTh MEePEABUKEHUS, JOObIUA U 3aXBaT MUIIIH,
3aluTa ¥ HamajieHue). Y mpecTaBuTeNe HU3IINUX TO3BOHOYHBIX, OOUTAONINX B BOJAHON
cpene, MEXIy XpsIIeBBIMA UM KOCTHBIMHU DJJIEMEHTAMU CKeJleTa IpeBajupyeT
HENPEPBhIBHBIA THUN COeAUHEHUs ((PUOPO3HBIN WM XpAleBoi). Y HazeMHbIX (OpM, B
CBS3M C WX BBIXOJOM Ha CyIIy U OO0pa3oBaHHEM KOCTHBIX pPBIYaroB JBUKEHUS,
npeoliiaarolee 3HaUeHHE MPUOOpeTaeT MpephIBHBIN Tull. HenpepbiBHOE coeTuHEHNE Y
HUX COXpaHsAeTcs JIMIIb TaM, IJe Tpedyercs CO3JaHuEe NPOYHOCTH, YIPYrOCTH,
AIIACTUYHOCTU  (COEAMHEHHE KOCTEH CKeleTa TOJIOBBI, IO3BOHOYHOTO CTOjOA,
BEHTPAJIbHBIX 3BEHBEB T'PYJTHON KIIETKH, Ta30BOTO IO0sica), WK 00pa3yeTcss 3aHOBOKAK
BTOPUYHOE BJIEHUE (TIPU PEAYKIIUU OTAEIbHBIX KOCTEH KOHEYHOCTEN Y KOIBITHBIX).

[TocnenoBaTenbHOCTh MPEOOpPa30BAHUSI HENPEPHIBHOTO THUIA COEAMHEHHS B
IPEPBIBHBIM MOXHO MpPOCIEAUTh HAa IPUMEPE pa3BUTHS CYCTaBOB B IIpoliecce
AMOpHOreHe3a MICKOITUTAIOIIIHX.

Hayunbie ocHOBBI apTposioruu ObUIH 3aniokeHsl Tpyaamu [1.d. Jlecradra u ero
MHOTOYHMCIIEHHBIX TMocienoBareneil. M3 uucna BeTepuHApHBIX aHATOMOB Haumboee
CYIIIECTBEHHBIN BKIJIaJ B pa3BuTue aprpoioruu Obu1 chaeman A.D. KnumossiM, B.T.
Kacesanenko, B.JI. Ycenenckum, C.@. Mansuewm, [1.A. I'naronesbiM, M.A. CiuproxoBbIM,
I'.I". BoxkeHOM U MH. Ap.

Puc. IlocienoBarenbHbIe CTAIMU PA3BUTHUA CYCTAaBa U €r0 CTPYKTYPHBIX )JIEMEHTOB:
|-1I: a — xpsimeBbIe KOCTH, b — CKOTIJIEHHE ME3EHXUMBI, C — IEPBUYHAS MTOJIOCTH cycTana; [1I —
CTPOEHHUE MPOCTOrocycTaBa (KOHIPYIHTHOT0); [V — cTpoeHue ci10KHOT0 cycTaBa
(MHKOHTPY?HTHOTO). | — KOHIIBI COWICHSFOIINXCS KOCTEH, 2 — CYCTaBHOM XS, 3 — GUOPO3HBIHA
CJION KancyJsl, 4 — CAHOBHAJIbHBIN CJIOM KaICyJsbl, 5 — IOJOCTh CyCTaBa,b — CyCTaBHON MEHMCK.

Tunsl coeqMHEeHN KocTel

Coeounenusa rocmeu — articulationes — oOecreunBarOT OOBEAUHEHUE KOCTEU
CKeJleTa B €IMHYI0, CJIOXKHYIO M 3aKOHOMEPHO COYETAHHYIO CHCTEMY PhIUaroB JBUKEHUS
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U ONOPBI, a TAKXKe 3alUTy pa3IMYHbIX YYaCTKOB U KM3HEHHO Ba)KHBIX OPraHOB Tela
KUBOTHOTO.

CoearHEeHHsI KOCTEW MOApA3AeAIOTCs Ha HENPEPBIBHBIE U MPEPBIBHBIE, KOTOPHIE
BKJIIOYAIOT Psii PAa3HOBHUIHOCTEM, OOYCIOBIEHHBIX OCOOEHHOCTSAMHU TKAHEBBIX CTPYKTYP,
o0ecrieunBalOlMX COEMHEHHE KOCTeH MexXIy co0oM, KoindecTBoM, ¢GopMol u

CTCIICHBIO CBO60,Z[BI JIBUXKCHUS COCAUHAOIINXCS HOBerHOCTeP'I.
THNe COSAMHEHNA EDCTRA
[ [

HenpephiaHLe MpepHEHEE

[ |
D ubpoaHue ApRIWEERE CHHOEWMANEHEE

CHHABCMOS CUHEOH PO CycTaBH

WHH — cumM s

BECMNZYHMEAHME Enp-:n:me
CROKHEES

KoMmoHeHTBI cycTaBa M MX XapaKTepuCTHKA

CycraBHble moBepxHocTn — facies articulares — oGpasyrorcs nByms u Oosee
COWICHSIONUMHUCS KOCTSAMHU. Penbed CycTaBHBIX TOBEPXHOCTEH B OMNpPEICIICHHOW
CTCIICHU BIMSICT Ha 00beM W (YHKIIMOHAIBHBIC OTHpaBleHHS cycTaBoB. CycTaBHBIC
TIOBEPXHOCTH, IOKPBITHIC CYCTAaBHBIM XPSIIOM, KaKIIPAaBUJIO, SBJSIFOTCS COBIAIAOIIMMH,
T.€. KOHTPY?HTHBIMH (OT CONQru0 — CXOXYCh, COBMAJal0), U B PEAKHX CIydasx —
HECOBIAJAOIINMHU, WIH WHKOHTPYIHTHBIMH. VHKOHTPYIHTHOCTh YCTPAHSETCS 3a CYET
BHYTPUCYCTaBHBIX BKIFOUCHUI — CYCTaBHBIX I'y0, TMCKOB, MEHHCKOB.

CycraBHoii xpsim — cartilago articularis — mokpeiBaet cycTaBHbBIC TOBEPXHOCTH U
0 CBOEH CTPYKType MOXET OBITh THAIWHOBBEIM (B OOJBIIMHCTBE CIIy4acB) HIIH
BOJIOKHUCTBIM. [Ipo4HO coeuHsISICh ¢ KOCTHOW OCHOBOM, CYCTaBHBIE XPSIIU B BHITYKIIBIX
y4acTKax, MCIHBITHIBAOIIUX OOJBIIYIO HArpy3Ky, TOJIIE, TOT/Ia KaK Ha JHE CYCTaBHBIX
yrayOJeHuil OHM TOHbBINE. B MpyKuHAMUX («IIENKAIONIMX») cycTaBax (JIOKTEBOH U
3aIUTIOCHEBBI  CYCTaBBI JIOIIAJM) CYCTaBHBIE ITOBEPXHOCTH WMEIOT YIriIyOJieHus,
JIMIICHHBIC XPSIIECBOrO MOKPBITUS. WX Ha3pIBalOT CHHOBUAIBHBIMU siMkamu (fossae
synoviales). CuHOBHAIbHBIE SMKH CHOCOOCTBYIOT PAaCHpEICIICHHIO CHHOBHAIBHOM
KHJIKOCTH MEXIYy CYCTaBHBIMU MOBEPXHOCTSIMH H €€ TEePEMELICHUIO MIPU JABIKCHHUSAX B
CYCTaBe U3 OJJHOH ero KaMephl B IpYTYIO.

CycraBHas kamcyjaa — capsula articularis, npukperisisce Mo KpasM CyCTaBHBIX
XpsIIeH WM HAa HEKOTOPOM PACCTOSHUHM OT HUX, 00pa3yeT repMETHYECKH 3aMKHYTYIO
noiocte. CHapyxu Karcyna umeer (uOposHbiid crmoi (Stratum fibrosum), B kotropom
MOBEPXHOCTHBIC BOJIOKHUCTBIC CTPYKTYPbl OPHUCHTHUPOBAHBI MPOJAOJIbHO, a Ooiee
rIy0OKHe — KOCO WM TMOMEpeYHO. B ydyacTkax, MOABEPrarolIMXcs 3HAYUTEIbHBIM
MEXaHHYECKHM BO3JCHUCTBHSIM CO CTOPOHBI MPOXOJSIINX 3/1€Ch CBS30K MIIH CYXOXKHITHIA
MBIIII, B GUOPO3HOM CJI0€ MOTYT 00pa30BBIBATHCS KOCTHBIE BKIIOUYCHHS (CECaMOBUIHBIC
KOCTH) MJIM MCTOHYCHUS, IPUBOJIAINNE K BOSHUKHOBEHHIO BBIMISTYMBAHUI CHHOBUAIBHOTO
CJIOsI, KOTOPBIE TIPEOOPa3yIOTCs B CHHOBHAIBHBIC OYPCHI MIIH CHHOBHAILHBIC BIIAraJIAIIIA.

C BHYTpeHHEW NOBEPXHOCTH CyCTaBHas Kalcyja BBICTIAaHA MOKPOBHBIMH
CTPYKTYpaMH, COJCPIKAIIUMH KOMIUICKC KICTOYHBIX OJJIEMCHTOB, BAKHCHIIMMHU U3
KOTOPBIX CITyXaT CHHOBUOILIUTHI, 00Iaiatoniye 0OJIbIION METa00INIeCKONH aKTHBHOCTHIO.
BMmecte ¢ KoJIareHo-»IacTUYeCKUM KOMIUIEKCOM TOKPOBHBIE CTPYKTYpPhI 00pa3yroT
CUHOBHAJIBHBIN cjioW Kamcyisl (Stratum synovialis). CuHOBHAJIbHBIN CJIOH B 00JjacTu
3aKpeIUIeHHsT Ha KOCTHOM OCHOBe MMeeT cuHoBHaibHbie BopcuHkH (Villi synoviales),
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BbIPA0ATHIBAIOIINE CYCTaBHYIO JKHUIKOCTb, WJU CHHOBHIO (Synovia). B moaBukHBIX
y4acTKax Karcysibl CHHOBHAQJIBHBIA CIIOW HMeeT CHHOBHalbHBIC ckiaaku (plicae
synoviales), xotopeie B CBOCH OCHOBE COJAEPKAT PBIXJIYIO COCIWHHUTEIBHYIO TKaHb,
CIIOCOOHYIO K 3HAYUTEIHHBIM HAKOILJICHUSIM JKHPOBBIX 3JIEMEHTOB, M KapMaHOOOpa3HbBIE
yrIyOJIeHus, WK perieccychl (Fecessus synoviales), KoTopbie yBEIMYMBAIOT MOJOCTh
cycTaBa M 00€CIIEYHBAIOT 3a11ac Ha PaCTsDKEHUE €T0 KarCyJIbl.

CycraBHasi moJiocThb — cavum articulare — mpeacraBiseT coOOil IIEIECBUIHOE
NPOCTPAHCTBO MEXKIy CYCTaBHBIMH TIOBEPXHOCTSIMHU U KOHIIAMH COWICHSIOIIUXCS
KOCTEH, OKPYKEHHBIX Kamcyjaoi cycraBa. OHa TepMETHYHA WU COJICPKUT HEOOJNBIIOE
KOJIMYECTBO CYCTaBHOM x)uakoctu. dopma u pasmepsl CyCTaBHOM MOJIOCTH 3aBHUCSIT OT
BEJIMYMHBI M (OPMBI CYCTaBHBIX IOBEPXHOCTEH, pa3MEpOB KalCyJlbl M CTCIICHH €¢
HATsDKEHUS. B CIIOKHBIX CycTaBax, Ijie UIMEIOTCS BHYTPUCYCTaBHBIC BKIIOUCHHS B BHUJIC
KOPOTKMX KOCTCH, CYCTaBHBIX JHCKOB WJIM MEHUCKOB, CYCTaBHas IIOJIOCTb
MOJIpa3/IeISICTCSl Ha OTACNIBHBIE KaMephl, KOTOPbIE MOTYT OBITh M30JIMPOBAHHBIMH HITU
COOOMIAIOIIUMHUCS MEXKITY COOOM.

CycraBHasi JKMIKOCTh, WIM CHHOBHSI — Synovia, — HWMEeT >KCNTBIA IIBET,
npo3padHa M o0ajaeT 3HAYUTEIBHOW BSI3KOCTHhIO. CHHOBHUS — 3TO YHHBEpCAbHAs
CMasKa JUIS CYCTaBHBIX ITOBEPXHOCTEH, oOecreuuBaromas WX JETKOe CKOJIBKCHHE,
CICIUICHUE | YCWICHHE Oy(hepHBIX CBOWCTB CcycTaBHOro Xpsmia. CHHOBHAIbHAsS
KHUJIKOCTh CITY)KUT TaK:Ke U MUTATSILHOW CPEJIOH [T CYCTaBHOTO XPSIIIA.

CycraBHble cBsi3kH — ligamenta articulares — moxpasgensatorcs Ha
BHEKAIICYJISIPHBIC, KaICYJISPHBIC W BHYTPUKAICYIspHbIE. Bce OHM IMOCTpOCHBI U3
(GbuOPO3HOI TKAHM U JIUIIH OT/ICIbHBIE C TIPeo0IaJaHueM YTACTHYECKUX BOJIOKOH.

Bunexancynapnole cesizku — ligg. extracapsularia — mpoxoasT cCHapy»H KarCyJibl
CycTaBa M UMEIOTCTPOTO OIPECIICHHOES PACIOJIOKEHUE W MecTa mpukpervicHus. OHu
OTHOCSITCSL K HAMpaBISIONMIUM CBsI3KaM, T.K. OOECIIEUMBAIOT JABM)KCHHE B CYCTaBe II0
ONPEAECIEHHON OCH €r0 BpPaIllCHUS.

Kancynapnole ceszku — ligg. capsularia — ectb He 4TO HMHOE, KaK YTOJIICHHUE
OTIPEJICJICHHBIX y4acTKOB ()UOp O3HOTO CJIOS KarCyJbl, YBEJIMYHUBAIOIIEE €€ MPOYHOCTh
Ha pacTsDKCHUE.

Buympuxancynapuole cessku — ligg. intracapsularia — oOpasyrotcst GpuOpo3HOi
TKAaHBIO W C TIOBEPXHOCTH MOTYT OBITh OKPYKCHHBIMU CHHOBHAJIBHBIM clioeM. OHU
pacmojaraloTcsi B TOJOCTH CycTaBa (KOJICHHBIM, Ta300€ApPEHHBIN) WIH MEXIY
OT/EJIbHBIMU KOCTSIMHM CJIOKHOT'O CyCTaBa (3amsiCTHBIM, 3aIultocHEBbIN). VX Ha3HaueHue
MPEISITCTBOBATh PACXOXJICHHUIO CYCTAaBHBIX IMOBEPXHOCTCH COWICHSIOIIUXCS KOCTEH W
OTpaHWYMBATh pa3Max JBIKCHHUS B CyCTaBe. B cwily TOro, 4To OHM HAaXOAATCS BHYTPHU
CycTaBa, TO BX 0oJjiee 1mesecoo0pa3Ho Ha3bIBaTh BHYTPUCYCTABHBIMU CBA3KAMU.

Cyxosxuiue (tendo) MBIIIIBI COCTOUT U3 IIOTHOW COCTUHUTEIbLHON TKAHU, MMEET
CBETJIYIO JKEJITOBATO-PO30BYIO OKpPACKy W CHApyXH OJIETO COCTUHUTCIBHOTKAHHON
obosoukoii (peritendineum).

B BepeTeHOOOpa3HBIX MBINIIAX CYXOXWIHE, pacrojararomeecs Ommxke K
¢bukcupoBanHoi  Touke(punctum  fixum), Ha3bpIBaeTCS  TOJIOBKOM  MBIIIIBI, a
pacrioJiararoiieecs: OJMke K moIBHKHON Touke(punctum mobile) — xBocTHKOM MBITIIIIE.

3adanue: H3YyUUTb MaATCpral TCOPCTHUUYCCKOI'O 0630pa, IIpOaHAJIIN3UPOBATH

Marepuai, caeiaaTh KpaTKMid KOHCIIEKT, 3apHCOBAaTh COCTABHBIE JSJIEMEHTHI CYCTaBa,
0(pOpMHTB BHIBO/I.
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Ilopsinok BLIMOJHEHHS PadOTHI:

N3yueHnne Matepuaia TeOPETHIECKOTO 0030pa
Brimmonnenue 3aganus

Odopmienue BpIBOJA

OTBET Ha KOHTPOJIbHBIE BOIIPOCHI
Coaep:xaHue oTyeTa:

B pesynbTaTe BhITIONHEHUSI pabOTHI B paboueil TeTpaiu T0KHO ObITh BBIMIOJHEHO
3a/lanne U 0(hOpPMIICH BBIBOJ

KoHuTpoJibHbIEe BONIPOCHI:

Y10 BXOOUT B IIOHATHE COCIUHEHUS KOCTEH?
Kakue BBIIEISIIOT BUIBI CYCTaBHBIX CBSI30K?
HazoBute KOMIOHEHTHI CycTaBa?

JlaTh XapaKTEPUCTUKY CYXOKUTUIM?

PO

el N S
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IIpakTuyeckas padora Nel2
TEMA: MbIiisl rpyTHOM U OPIOIIHON CTEHOK. MBIIIIIBI TPYIHON U
Ta30BOM KOHEYHOCTEU

HEJb PABOTBI: usydenue oOmieli XapaKTEepUCTHKHA MBIIII W HX CBOMWCTB,

MOP(POPYHKIIMOHATBHBIX TUIIOB MBIIIIL], OCHOBHBIX TPYII COMaTHYECKON MYCKYIaTyphl
Teopernueckuii 0030p:

Best &uM3HB JKMBOTHOTO CBsI3aHAa C (YHKIHMEW IBMKEHUSA. B ocyiecTBieHUn
JBUTATEIPHON (YHKIIMHM TJIaBHAs POJb TMPUHAJICKUAT CKEJICTHBIM  MBIIIIAM,
ABIIAIOIIMMCS paOOYMMU OpraHaAMH HEPBHOM CHCTEMBI.

Puc. [ToBepXHOCTHBIE MYCKYJIBI KOPOBBI:

1 - TpanmeuueBuAHBIN; 2 - NENBTOBUAHBIN, 3 - TpexriaaBblii Myckyn Iuleda; 4 -
HMIMPOYANIINI MYCKYJ CIIHMHBI; 5 - MOBEPXHOCTHBIM 3y04UaThlil BhIABIXaTeNb; 6 - HampsAraTeib
MUpOKOH ¢acumu Genpa; 7 - CpeIHUM SATOAWYHBIN; 8 - MOMYCYXOXWIIBbHBIN; 9 - ABYriaBbIf
Myckyn Oexapa; 10 - HapyxHbId Kocoil OpromrHo¥; 11 - HkHHI 3y0uaThid; 12 - riayOokuii
rpynHOH; 13 — MOBEepXHOCTHBIN rpynHOI; 14 - m1eyerosoBHOM; 15 - rpyAMHHO-YENI0CTHON

MpImisl MOTYT MEHATHh B3aMMOOTHOILIEHUS MEXKIY KOCTHBIMHM pblYaraMu, H
MO3TOMY OHHM SIBJISIFOTCS aKTUBHOM YacThIO JIBUTATEIBHOTO aIIapara.

MyckynaTypa COCTOMT M3 OTHENbHBIX MbIII] (OT Tped. myS — MBIlIb; OT
aaTmusculus — MBIIIIOHOK, CXO/ICTBO C MBIIIBIO) BCIIOMOTATEIbHBIX MPUCIIOCOOTCHHH.

MBILIIBI OTIMYAKOTCA 110 IIBETY Y Pa3HbIX )KUBOTHBIX:

K.P.C. - teMHO—KpacHbIE;

JIOWAb - TEMHO—KPACHBIE C (PMOJIETOBBIM OTTEHKOM,;

CBUHBS - CBETJIO-KPAaCHBIE.

Mpbluiya — >TO0 TUNWYHBIA TApEHXUMATO3HBIN OpraH, B KOTOPOM pabovylo 4acTh,
WM TIAPEHXUMY, COCTaBIISIET MONEePEeYHO-TI010caTas MblIeYHas TKaHb, & OCTOB (CTpOMY)
COEJIMHUTEIHbHOTKAHHBIE 000JIOUKH.

[Iyykn  MBIIEYHBIX  BOJOKOH  (MHOQHOpPWIUT)  OOBEAMHEHBI  PBIXJION
COEJIMHUTENBHON TKaHbIO — YHIOMU3HMEM B Iydyku 1-ro nopsnka. Ilyukn 1-ro mopsiaka
OOBEIMHAIOTCS BHYTPEHHMM IE€PUMU3MEM B IMyYKH 2-TO, 3-TO U T. JA. HOPSAKOB,
COCTABJISIFOIINE OCHOBY MBIIIIEYHOTO OPIOIIKA.
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MpblIIa COCTOUT U3 YETBIPEX OCHOBHBIX TKaHEU. TpH U3 HUX — COEAMHUTEIIbHAS,
HEpBHAs TKaHb U KPOBb — BXOJST B COCTAaB BCEX KOMIIAKTHBIX OPraHOB, YETBEpTas
TKaHb — MBbIIIEYHas — creuuduyuHas s MBIIIbBI Kak oprada. CoeIMHUTENbHASI TKaHb
COCTaBJIIET OCTOB MBIIIIBI — NEPEMS3UN (HApYKHBIM, BHYTPEHHUN) W SHIOMM3UM.
HapyxHpiii nmepeMu3nii y OAHUX MBI OYE€Hb TOHKHI, HEXHBIM, €/1Ba 3aMETHBIU, Y
JPYTUX OH XOPOILO BBIPAKEH B BUJE IIOTHOTO IU1acTa. Bo MHOTHX ciy4asx Hapy»KHbIN
IIEPUMU3HUHN TIOKPHIBAETCS C OJHOM WIH JBYX IPOTHBOIOJIOXKHBIX CTOPOH MBIIIIIBI
HAYaJIbHBIM WJIM KOHIIEBBIM IJIACTUHYATHIM CYXOXKHJIMEM Oesoro OJecTsiiero mpera —
CYXOXKHUIIbHOE 3epKano. Tumnsl Mbiiil o gopme. [lo Gpopme paznuyaroT miacTUHYATHIE,
BEPETEHOOOPA3HbIE U KOJIbLIEOOPA3HbIE, MIIK KPYTOBBIE, MBIIIIIIBI.

[InacTuHYaThIe, WM MIMPOKHE, MBIIIIBI MPOSBIAIOT 3HAYUTEIBHYIO CUIIy, HO
neicTBUE X 0JIHOOOpa3Ho. PacronoxeHsl OHU MPEUMYIIECTBEHHO B OT/ENE TYJIOBHUIIIA,
/1€ CO3/1al0T KPENKHUE MOIBU>KHBIE CTEHKH, YIEPKUBAIOIIUE TSKEIble BHYTPEHHOCTU WU
COCIMHSAIOIINAE TYJIOBUIIE C TPYIHOM KOHEYHOCTHIO. HekoTtopele M3 3THX MbINIL,
OKaHYMBAsICh HA MHOTMX KOCTSIX, Ha3bIBAlOTCSI MHOIOpAa3AClIbHbIMH, JAPYIHE XK€,
dbopMUpysT OKOHYAHHMSI B BHJIE€ OCTPBIX BBICTYNIOB, — 3yOYaTbIMH MYCKYJaMHU.
[TnactuHyaTas mplmna — auadparMa — OTIENSET TPYAHYIO MOJIOCTh OT OpIOUIHOW U
UMeEET Kymojaoo0pa3Hyo ¢hopmy.

B BepereHOOOpa3HBIX MBIIIIAX pa3IUYalOT: HAadajJbHYK YacTh — TOJIOBKY,
OCHOBHYIO, CPEJTHIOI0 YaCTh — OPIONIKO U KOHEYHYIO YacTh — CYXOXKUJIBHYIO BETBb. Y
HEKOTOPBIX BEPETEHOOOPA3HBIX MBIIII HECKOJIbKO HayalbHBIX YYaCTKOB, U MOTOMY HX
Ha3bIBAlOT [IBYIVIABBIMHM, TPEXIJIABBIMU U  YETHIPEXIJIABBIMU. MHOTHE  MBIIIIIBI
OKAaHYMBAIOTCS HE OJHOM BETBBIO, & HECKOJBKMMHU. BCTpedaroTcsi MbIIIIBI C OJHOU
TOJIOBKOM M OJHOM BETBBIO, HO C JABYMsI OpromkaMu. Takue MBIl Ha3bIBAIOT
JIBYOPIOITHBIMU. YacTO MBIIIIEI JTOMOJHSIOTCS JJIMHHON CYXOXXHJIBHOM KOHEUHOMU
BETBBIO, YTO CO3/1a€T OJIATONPUATHBIEC YCIOBUS Ui ISHCTBHS X Ha JalleKOe PacCTOSHUE
(uepes 2—3 cycraBa). Pacronararorcs BepeTeHO00pa3HbIe MBIIIIIBI OOJIBIIEH YacThIO Ha
KOHEUHOCTSX, o0ecreurBas UM OOJIBIION pa3Max.

KonbuieoOpa3Hbsle MM KPYroBbl€, MBILIIBI COCTABISIOT OCHOBY €CTECTBEHHBIX
OTBEpCTUH Tesa (POTOBOr0, 3aHENIPOXOIHOTIO).

[TonsiTue 06 aHATOMMYECKOM M (PU3MOIOTMYECKOM MOIMEpPeYHUKaxX MbIIbL. Jliis
CYXKJICHHSI O Pa3JINuMU MBIIIL 110 UX BHYTPEHHEW CTPYKTYpE, JJIs COIOCTABICHUS CHJIbI
Pa3IMYHBIX MBIIIL OJHOTO M TOTO K€ KMBOTHOTO WJIM OJAHUX M TEX K€ MBIIIIL Pa3HbIX
KUBOTHBIX CPAaBHHMBAIOT COOTHOLIEHHE (U3MOJOTHYECKOI0O U  aHATOMUYECKOIO
MOTIEPEYHUKOB MBIIIIIIHI,

AHaTOMMYECKUM IMONEPEYHUKOM MBIIIIBI HA3bIBAIOT IUIOIIAJb €TO MONEPEUYHOTO
cedeHusi, PU3NOIOTUYECKIM — IUIOIMIAb CEYCHUs, MEPIECHANKYIIPHOTO K MBIIICYHBIM
BOJIOKHAM. DHU3MONOrMYecKuii NONEPEYHUK WM PaBHAETCS aHATOMUYECKOMY, WU
3HAQUYUTENIBHO €ro NPEBBIIAeT. BO MHOTHX Cily4asX MBIIIEYHbIE ITYYKH PacloJIaratoTcs
napajuIeNIbHO JUIMHE MBIIIEYHOI0 OpIoliKa. B MBIIIax Takoro CTpOeHUs aHATOMUYECKUI
U (U3MOIIOTUYECKUH TOMEPEYHUKH OKAa3bIBAIOTCS PAaBHBIMU, W WX OTHOILICHHE MOXKHO
0003HaunTh Kak 1:1. OgHako B OOJNBIIMHCTBE MBI KONBITHBIX )KUBOTHBIX MBIIICUYHbIE
IIy4KH PACIOJIAraloTCsl HE MapajlIesbHO, a MOJ YIVIOM K €ro JiuuHe. B Takom ciydae
aHATOMUYECKUN MONEPEYHUK IMPOUJIET MOMEPEeK MbIIIbI, a (U3HOJOTHYECKUN OyIeT
IIPEACTABJIEH JIOMAaHOM IUIOCKOCTBIO, MPOXOJSLIEH MONEepPEeK MbBIIIEYHBIX MYYKOB, U
NpeBbIIaTh aHATOMUYECKHuil monepedyHuk. OH Oyzaer Tem Ooublie, yeMm Oojiee KOCO U
OOJIBIIUM KOJIMYECTBOM PSAOB PACIIOIOKEHBI MbIlIeUHbIe My4YKU. CleI0BaTEIbHO, YEM
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OoJbIIIe (I)I/ISI/IOJIOFI/I‘-IGCKI/Iﬁ MOMEPCYHUK MbIIIIBI, TO €CTb 4YCM OoJbpIIE B HEM
MBIIMICYHBIX ITYYKOB, TCM OOJIBIIIE €TO CHIIA.

3aodanue:

| MulWwug ccegoro otoana

Mewuue ronces — Musculi capitis

- MWMHY2CENE, MMM MBILLE TaLa

|- #EBATENLHLIZ, MNK MEILWLLE Yepana
|- rnaauoro Atnoxa (mm. bulbi oculi)
- HapysHoro yxa (mm. auricularas)
— nooeAzbuHLe mm. hyoidei)

MLy Ty NOEMWA — Muscull fruncl

|- EOEHBIE MEILWULE (mm. cutanei)

HagnNo3aBOHOYHBIE MEILL LR

— NO3BOHOYHOrD cTonga
_E noono3B0HOYHEE MBI LB

MEIWLE Wex [mm. colli)
MEIWLE CAMKEE (mm. dorsi)
MEIWLE XBOCTA (MM, caucae)
- rpyanca kneted — Muscull thoracis
E MEILL LB E0LEATENKH
MEILL Lk BRI AT

— OpIOWHON CTEHKK, MNH MEIL UL ¥120Ta - Musculi abdominis

Il Muwyk KoHeYHoOCTER

M rpyaHoR KoeHESHOC T — Musculi membri thoracio

|— MEIWLUE NAeY2BOrd NDACA

— MEIWLUE NAeYeBOro CyYyCoTaea

|- MEIWUE NOETEEOM0 CYCTAEA

I— MEIWLUE 2ANICTHOMD CYyCTaga

L MEIWLE KKCTH, HOW Napegqei nans

L Mewwws Tasoeoi covesHocTe — Muscull memb thoracic

— MEIWLUE TaaobagpaHHoro Cycraea
— MEIWLUE KONEHHOMD CYCTdEd

— MEIWLUE 2anNKCHaB0rd CycTaga
— MEIWLE CTOME, WOW 33gH2A nansl

U3YYUTh MaTepual TEOPEeTUYECKOro 0030pa,

IPOaHAIN3UPOBATh

MaTepual, clenaTh KpPaTKUW KOHCIEKT, 3apHCOBATh MBIIIIBI KUBOTHOTO, O(GOPMHUTH

BBIBO/I.

IlopsaaoK BHINOJHEHHUS PA0OTHI:

el N

W3yuenune matepraia TEOPETHIECKOro 0030pa
Brinonnenue 3aganus

Odopmienue BpIBOIA

OTBET Ha KOHTPOJILHBIC BOTIPOCHI

ConepkaHue oT4YeTAa:

B pesynbraTe BrinonHeHus: paboThl B paboueil TeTpaau JOKHO ObITh BBIIIOJIHEHO
3ajjaHre U 0(hopMIIEH BHIBOJ
KoHTpoJibHbIEC BONIPOCHI:

agrwONE

HazoBute Bo3pacTHbIE 0COOCHHOCTH MBITIIIL?
HazoBure ¢pyHKIIMOHAIBHBIE OCOOCHHOCTH PA3TMYHBIX TUTIOB MBIIIIT?
HazoBuTe TUIBI MBIIIII 110 UX BHYTPEHHEHN CTPyKTYype?
JlaliTe onpeieeHNEe MOHATUIO «MBILIIBI)?
Kakwue Buap! Tkaneit pOPMHUPYIOT MBIIIIIEI?
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IIpakTHyeckas padora Nel3
TEMA: BunoBbsie 0COOEHHOCTH CTPOCHUS KOKH. DU3HOIOTHS KOXKHU
HEJb PABOTDbI: u3ydyeHue GpuU3HO0IOTHH KOXKHU U €€ TIPOHU3BOTHBIX
Teopernueckmii 0030p:

KO>KHBIN MOKPOB

KO)KHBII71 IIOKPOB ABJILCTCA OAHUM U3 BAXKHEHIIIUX OpraHoB JXHBOTHOTIO. OH
3allIUIIACT )KUBOTHBIX OT MCXAHHUYCCKUX HOBpe)KI[eHHI?'I, PETYIIUPYCT B OPraHU3MeE BJIATl'Y,
TEIUIO, a TaKXe BBINOJHAET pan Apyrux (yHkumid. IlosTomy KkokeBas TKaHb LIKYpPbI
JKUBOTHBIX HE SABJISECTCS OJHOPOJHOM, a UMEET CIOKHOE CTpoeHHe. B mKkype pasnuyarot
KOXKY U IIEPCTHBIN MOKPOB. KOKHBIN MOKPOB 3BEpPEM U )KMBOTHBIX, 110 BHEITHEMY BUY U
nmopoaaM COBCPIICHHO pPA3JIMYHLBIX, B CBOEIHl OCHOBE HMEET OMHAKOBYIO CTPYKTYpPY U
COCTOHWT U3 CJICAYIONIUX CI0EB (pHC).

N : ! ¢ 4
000000 00000 "gt}gbt ) Q.0 o%m ; d
59688 888550V DD D333
Puc. Cxema cTpoeHus KOKHOTO MOKPOBA KUBOTHOTO:
1 - snupepmuc; 2 - aepma; 3 - JKUPOBOH CII0H; 4 - MYCKYJIBbHBIH CIIOM; 5 - MOAKOXKHas
KJIeT4aTKa; 6 - CyMKa BOJIOCa; 7 - KPOBEHOCHBIE COCY/IbI; 8 - HEpBHBIE OKOHUAHUS; 9 - mpoTok; 10
- MBIIIIA, TOJHUMAaroIIas Boyioc; 11 - ctepskeHp Bosioca; 12 - caibHas xenesa.

1. Onuaepmuc - MOBEpPXHOCTHBIA ciioil. OH ouyeHb TOHKHMM W cocrtaBiser 1/20
YacTh TOJIIMHBI KOKHOTO MOKPOBa. DMUAEPMUC COCTOMT M3 JIBYX CIJIOEB: POTOBOTO
(cBepxy) u causuctoro (BHyTpeHHero). Ilo mepe pocra U pa3sMHOXKEHHUS KIETOK
AMUIEPMHUCA OHU MOJHHUMAIOTCS BBILIE M MMOCTENEHHO OTMHPAIOT, IPEBPALIASCh B CyXUE
IUTACTUHKH, JIETKO OTACJISIOIINECS B BUJI€ TaK Ha3bIBAEMON NEPXOTH.

2. Jlepma (cOOCTBEHHO KO’Ka) pacmojaraercs MoJ SIUAEPMHCOM. DTO OCHOBHOM
CJIOM KOXKeBOM TkaHU. JlepMa cocTOUT B OCHOBHOM (98-99%) 13 KOIIareHOBbIX BOJIOKOH,
KOTOpbIE W OIpEAeNsiOT OCHOBHbIE CBOWMCTBa KOXH. B BepxHem clioe Jepmbl
pacrnojiaratoTcsi KOpHU BOJIOC, CalibHbIE U MOTOBBIE keJe3bl. KomtareHoBble BOJIOKHA B
3TOM cioe Oojiee TOHKHE, YeM B cpenHed 4yacTu. BepxHuil cioil nepMbl Ha3bIBaeTcs
COCOYKOBBIM. OT COCTOSIHUSL 3TOTO CJIOS 3aBUCHUT IPOYHOCTH BOJIOCSHOTO IOKpOBA.
[TooToMy pnaxke B HayaJdbHOW CTaguM pPa3BUTUS OaKTepUAIBHOIO Ipoliecca MpHU
HENPABWIBHO MPOBEAEHHOW KOHCEPBAIMM LIKYPbl HAPYIIAETCS MPOYHOCTH BOJIOCSHOTO
MIOKPOBA U MOSIBJISETCS TEKIOCTH BOJIOCA.

HuxuHuit crnoit nepmbl 00pa3oBaH UCKIIOYUTENBHO BOJIOKHAMH COEAMHUTEIHLHOM
TKaHU. OH Ha3bIBAETCS CETYAThIM, M €r0 TOJIIIMHA ONPEACNISIET MPOYHOCTh IIKYphl Ha
pa3pbIB.
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Kee3bl KOKH

CaabHble Keje3bl  pACOPOCTPAHEHBI IO  BCEMY  KOXHOMY  IOKPOBY
MJICKONIUTAIOIIUX KUBOTHBIX, OTCYTCTBYIOT JIMIIb B KOYKE€ COCKOB BBIMEHH, IIATAYKa
CBUHEW W MSKHIIEH KOHEYHOCTEN. BBIBOIHBIE MPOTOKHU CAJIbHBIX )KEJIE3 OTKPBHIBAKOTCS B
BOPOHKY BoJioca. KIeTKW callbHBIX JKelle3 0o0pa3yloT JKHUPHBIM CEKpPEeT, KOTOPHIH
CMa3bIBaeT MOBEPXHOCTh KOXKH M BOJIOCHI, CITIOCOOCTBYS COXPAaHEHHUIO AIACTHYHOCTH, U
MpeAoXpaHsieT KOXKY OT MPOHUKHOBEHUSI MUKPOOOB U I'PUOKOB.

IToToBBIe KeJie3bl PACIIOIO0KEHBI B IITyO0KOH 30HE AepMbl. C TIOTOM BBIICIISIOTCS
MPONYKTHI pacraja, HO OCHOBHAas (DYHKITHMS TOTOBBIX JKeJIe3 — TEPMOPETYJISAIIMOHHAS:
BBIJICIIIIOIIMNACS TIPU TMEPETPEBE IMOT Hcmapsercs, oxyaxaas Teno. lloToBbie xkenessl
OOWJIbHBI y MIPUMATOB M KOMBITHBIX, OTHOCUTEIHHO CJIa00 Pa3BUTHI Y COOAUbUX, KOIIIECK,
3aiIie00pa3HBIX U TPHI3YHOB, OTCYTCTBYIOT Y KHTOOOPa3HBIX, JICHUBIIEB, SIIEPOB.

IMaxyume skeje3bl MPEICTABISIOT COOOW BHIOM3MEHEHHBIE IMOTOBBIC HIIH, PEkKe,
CaJbHBIC XKeJe3bl, a HHOTJa 00beAMHEHNE TeX U Apyrux. Hampumep - aHanbHBIE JKeIe3bl
MHOTHX XMIITHUKOB, [laxyumil ceKkpeT ATHUX Keje3 CIYKHUT MPEekIe BCETO I MEUYCHBS
TEPPUTOPHUH U JUTSI BUJOBOTO OTIO3HABAHMS, PEIKE — JUISI CAMO3AITUTHI (CKYHCHI).

Muieunble Keje3bl — BUIOU3MEHEHHBIE IOTOBBIE JKEJIE3bl — PA3BUBAIOTCS Y CAMOK
BCEX MJIEKOMHUTAIOMMX. OTO CHEHUAIU3UPOBAHHBIE KEJIE3bl KOKHOTO TMOKPOBA,
CBSI3aHHBIE C TOPMOHAJILHOMN PEryJIsIuei.

IMoakoxHasi KJIeTYATKA — CJIOW PBIXJIOW COEAUHUTEIBLHON TKAaHU C OOJBITUM
COJIEp)KaHUEM >KHUPOBBIX KIETOK. DTOT CJIOM OOBIYHO PAaBHOMEPHO pAacCIpeesieH 0
BCEMY TeIy >KHMBOTHOTO, HO OBIBaCT, COCPEJAOTOYCH M Ha OIpEIeJICHHBIX MeCTax.
OTy0XKEeHUs XKHUpa B TOJAKOKHOM KJIETYATKE Y HA3€MHBIX KMBOTHBIX HCIIOJB3YETCA Kak
sHepreTHdeckuii pezepB. OcoOEHHO BETUKU OTJIOKEHHUS KHpa y 3BepeH, BMaJaioluX B
CIIAUKY (CYPKHU, CYCITUKH, OapCYKH, MEJBE/IN); MAaKCUMAIIbHBIX PA3MEPOB OHH JOCTUTAIOT
OCCHBIO.

Y OONBIIMHCTBA >KMBOTHBIX 3amlachl JKMpa HE CTOJb 3aMETHBI M MBI JIaKe HeE
MOJ03peBaeM O ero NpucyTcTBUM. [10IKOKHO-KUPOBast KJIETYATKA MOABUKHO COCAUHSIET
KOXY C BHYTPEHHHMH TKaHSAMHU: 00€CIICUNBAET MOABMIKHOCTh KOKHOTO TTOKPOBA, MHOTAA
OHa TaK CBOOOJHO TPHKpPEIUICHA K TEIy, YTO >KMBOTHOE IMPAKTHYCCKH MOXKET B HEH

MOBEPTHIBATHCS.

Koxa BeInonHsAeT GyHKUMH, SBISIOIIMECS PA3HOBUIHOCTSIMH OTBETHBIX peaKlui
OpraHusMa:

. 3alUTHBIE

. TEPMOPETYIHPYIOLIHE,

. pELIENTOPHBIE,

. BbIJICJIUTENbHBIE,

. JIbIXaTEJbHbIE

. BCAChIBaIOIIHE

3amuTHasA QyHKIUA:

Mexanuyeckasi 3alUTa OpraHM3Ma KOXeW OoT BHEmHUX (HaKTOpOB
oOecreynBaeTcsl IUIOTHBIM POTOBBIM CIIOEM SIHUAEPMHUCA, DJIACTUYHOCTHIO KOXKH, €€
YIPYIOCTBIO M aMOPTHU3ALMOHHBIMU CBOMCTBAMM IIOJKOXXHOM KieT4aTKu. bnaromaps
TUM KayecTBaM KO)Ka CIOCOOHA OKa3blBaTh CONPOTHBIEHHE MEXaHUYECKUM
BO3ECUCTBUSAM — JaBJICHUIO, yIINOY, PACTSXKEHUIO U T. 1.

Koxa B 3HauWTENBbHOM Mepe 3allMIAeT OpPraHu3M OT PaJHualHOHHOIO
Bo3aeiictBusi. HdpakpacHble Ty4r MOYTH LEITUKOM 3aJCPKUBAIOTCS POTOBBIM CIIOEM
AMHUJIEPMHUCA; YABTPA(UOIETOBEIC TyYH 33I€P)KUBAIOTCA KOXKEH YaCTUIHO.
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Koxa 3amuiiiaer opranu3sM OT MPOHUKHOBEHHUS B HETO XMMHU4Y€CKHMX BellleCTB, B
T.4. U arpECCUBHBIX.

3ammTa 0T MHKPOOPraHU3MOB OOecrieUnMBaeTcs OaKTEPULIUIHBIM CBOMCTBOM
KOXHU (CIOCOOHOCTh yOMBATh MUKPOOPTAaHU3MBI). 310pOBasi KOXa HEMpOHHUIaeMas Jist
MUKpOOpranu3MoB. C OTCIIauBaIOIIMMHUCS POTOBBIMHM YEHIyWMKaMH SIUAEPMHUCA, CAIIOM U
IIOTOM C TOBEPXHOCTU KOXHU YIAJIAIOTCA MUKPOOPTAHU3MBI U PAa3IUYHbIE XUMHUUYECKUE
BEILIECTBA, MOMAJAOIIME HA KOXKY M3 OKpY)Karowen cpeapl. Kpome Toro, koxHoe caio,
NOT CO3/Ial0T Ha KOXE€ KHCIYI CcpeAy, HEONaronpusTHYI0 i Pa3MHOXKEHUS
MUKPOOPraHU3MOB. bakTepHUIMAHBIE CBOWCTBA KOKHM CHIIKAIOTCS MOJ BO3JCHCTBHEM
HEOJaronpusTHBIX (PAKTOPOB OKpYyXkalolle cpeapl — TpU  3arpsA3HEHUH  KOXKU,
MEPEOXJNAXKACHNN; 3alIUTHBICE CBOWCTBA KOXH  CHIDKAIOTCS NPU  HEKOTOPBIX
3a0oneBanusx. Eciau MUKpoObI MPOHUKAIOT B KOXY, TO B OTBET Ha 3TO BO3HHUKAET
3allIUTHAS] BOCTIAJIMTENIbHAS PEAKIIUS KOXKH.

Kosxa npuHrMaeT ydyactue B mpoueccax MMMYHHMTETA.

JAbixaTenbHast GyHKIUA:

KoxxHoe nbIxaHue ycuiamBaeTcs NpPHU MOBBIIIEHUU TEMIEPATYPhl OKPYKAIOUIEH
cpenbl, BO BpeMsi GU3HUECKUX HArPY30K, MPU MUIIEBAPCHUH, YBEIHUYCHUH aTMOCHEPHOTO
JTaBJICHUS, TIPU BOCHAIUTENBHBIX IMpoleccax B Koxke. KoxkKHOE NbIXaHHE TECHO CBS3AHO C
paboToif TOTOBBIX JKeJe3, OoraThlXx KpPOBEHOCHBIMH COCYIaMH ¥  HEPBHBIMU
OKOHYaHUSIMH.

BceacbhiBawomas GpyHKIusA:

BcacpsiBanue BOAbl M pacTBOPEHHBIX B HEHM COJIEM uepe3 KOKYy MPaKTHUUYEeCKH He
npoucxoaut. HekoTopoe KOIM4eCTBO BOAOPACTBOPUMBIX BEILIECTB BCACBIBAETCA YEPE3
CaJIbHO-BOJIOCSIHBIE MEIIOYKM M YE€pEe3 BBIBOJHBIC MPOTOKHU IMOTOBBIX JKEIIE€3 B MEPHOJ
OTCYTCTBHSI TOTOBBbIJIENICHUS. KUPOpAacTBOPUMBIE BEHIECTBA BCACBIBAIOTCS 4YEpPE3
HAPYXHBINA CIION KOXKHU — 3nuepMuc. ['a3000pa3Hbie BemecTBa (KUCIOPO, YIIIEKUCIOTa
U Jp.) BCachIBalOTCS JIETKO. TakKe JIETKO BCAChIBAIOTCS 4Yepe3 KOXKY OTEIbHbIE
BEIIECTBA, PACTBOPSIONIKE KUPHI (XJI0podhopM, 3PUp) U HEKOTOPHIE PACTBOPSIOIINECS B
HUX BeulecTBa (1oa). BOTbIIMHCTBO SIOBUTHIX ra30B Uepe3 KOXKY HE IMPOHHUKAET, KPOME
KOXXHO-HApbIBHBIX OTPABIISIIOLIMX BEUIECTB — WIIPUTA, JIOU3UTa, W 1p. JlekapcTBa
BCACBIBAIOTCS Yepe3 KOXKY Mo-pazHoMy. MopduH BcackiBaeTcs JIeTKO, 2 aHTUOMOTUKH B
HE3HAYMTEIIbHOM KOJWYecTBe. BcachiBaromas CIOCOOHOCTh KOXKH YCHUIIUBACTCS IOCTE
Pa3phIXJICHUS U CIYIIMBAHUS POTOBOTO CJIOS SMUIEPMUCA.

BobigeaurenbHas QyHKUMA:

BrinenutensHas GyHKIUS KOXKH OCYIIECTBISETCS MOCPEICTBOM PabOThI TOTOBBIX
U canbpHBIX xene3. [Ipu psane 3ab6o1eBaHull MOYEK, MMEYSHH, JETKUX BBIJICJICHUE BEIIECTB,
KOTOphI€ OOBIYHO YIAISIFOTCS TMOYKaMHU (aleTOH, JKEJIOYHBbIE THUIMEHTHI W JIp.),
yBenuunBaercs. [loTooTnenenne ocyecTBasAeTCs MOTOBBIMU KeJIe3aMU U TTPOUCXOJIUT
MO KOHTPOJEM HEPBHOW CHUCTEMbl. MHTEHCMBHOCTH TOTOOTAEIECHUS 3aBUCUT OT
TEMIIEPATYPhl OKPYKAIOMICH Cpeabl, OOMIET0 COCTOsHUsA opranm3Mma. [loTooTneneHue
YBEJIMUMBAETCS TIPU TIOBBIIIICHUHN TEMIIEPATYPHI BO3AyXa, pH (uU3nUecKor Harpyske. Bo
BpeMsi CHa M OTAbIXa NOTOOTIEJICHHE yMeHbInaercs. KoxkHoe cano BbIAEISETCS
CaJIbHBIMU JKEJIe3aMH KOXH.

TepmoperyasiunoHHast QyHKUMUA:

B nporecce xxu3HenesaTeaIbHOCTH OpraHu3Ma BhIpaObaThIBAETCS TEIIOBAsI SHEPTHSL.
[Tpu 5TOM OpraHu3M NOJAECPKUBAET MOCTOSHHYIO TEMIIEPATypy Tella, HEOOXOAUMYIO IS
HOPMaJIbHOTO (YHKIIMOHHUPOBAHUS BHYTPEHHHX OpPraHOB, HE3aBHUCHMO OT KOJIeOaHUI
BHEIIHEW Temneparypbl. Ilpomecc mnopmepkaHus NOCTOSHHOM TEMIIEpaTyphbl Tena
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Ha3bIBaeTcs TepMmoperyssinueil. Ciaol MoaKoKHON KUPOBOHM KIETYATKH, )KUPOBask CMa3Ka
KOXXH SIBJISIIOTCS TUIOXUM IPOBOAHHKOM TEIIA, TO3TOMY MPEMSTCTBYIOT U30BITOYHOMY
IOCTYIUICHHIO TEIUIa WM XOJIOJAa W3BHE, a TaKkKe WU3JIUIIHEH [OoTepe TeIula.
Tepmouzonupyromas GyHKINS KOXKU CHUXKAETCS MpU €€ YBIAKHEHUH, YTO MPUBOJIUT K
HapyLIEHUIO TepMoperyisiuuu. [Ipy MOBBILIEHHH TeMIIEpaTypbl OKPYXKAloLIEl CpeJbl
MIPOUCXOAUT PACIIMPEHUE KPOBEHOCHBIX COCYJOB KOXKHBIX ITOKPOBOB — KPOBOTOK KOXU
ycunuBaetrca. [Ipy 3TOM MOBBIIAETCS MOTOOTIACICHHE C IMOCIEAYIOMIMM HCIIApEHUEM
oTa M YCWIMBAETCS TEIUIOOTIaya KOXH B OKpyXawluyw cpeny. Ilpm noHmxkeHun
TEMIIEPATYphl OKPY>KaIoIIel Cpebl MPOUCXOTUT PEPIIEKTOPHOE CYKEHHE KPOBEHOCHBIX
COCYAOB KOXH; JAEATEIBHOCTh MOTOBBIX KEJIE3 YTHETAETCA, TEIIO0TIa4a KOXKU 3aMETHO
yMeHbIIaeTcs. TepMoperynanus KOXHU — CJHOXHBIA ¢uznosornueckuii akt. B Hem
MPUHUMAIOT Y4YacTUE HEpPBHAsl CHCTEMa, F'OPMOHBI SHIOKPUHHBIX JKEJI€3 OpraHu3Ma.
Temneparypa KOXHM 3aBUCHUT OT BPEMEHH CYTOK, KadecTBa MHUTAHUS, (PUIUYECKOTO
COCTOSIHUSI OpTraHH3Ma, BO3pacTa 4eJloBeKa, APYrux PakTopoB.

MMPOU3BOJAHBIE KOXXHOI'O ITIOKPOBA

K mpou3BOAHBIM KOXHOTO IMOKPOBAa OTHOCSIT MOJIOYHBIE, MOTOBBIE M CaJbHbIE
JKeJe3bl, KOI'TH, MAKHIIH, BOJIOCHI, HOCOBOE 3€pKaJibLie COOaK.

CanbHble xene3bl. X MPOTOKU OTKPBIBAIOTCS B YCThSI BOJOCSHBIX (DOJUTUKYIIOB.
CanbHble Kelie3bl BBIACISAIOT CaJIbHBII CEKPET, KOTOPBIM, CMa3biBasi KOXY U BOJIOCHI,
MPUAAET UM MSATKOCTb U 3J1aCTUYHOCTD.

[ToroBbie xkeme3pl. VX BBIBOAHBIE MNPOTOKM OTKPBIBAKOTCA HA IMOBEPXHOCTh
ANUAEPMUCA, Yepe3 KOTOPBIE BBIIEISAETCS JXKUIKUN cekpeT — moT. IIoToBbIX xene3 y
cobak HeMmHOro. PacrionoxeHsl OHM B OCHOBHOM B O0JIaCTM MSKHUIIEH Ha Jamax W Ha
s3pike. CobOaka MoTeeT He BCEM TEJIOM, JIMIb YYAIEeHHOE JbIXaHUE YepPe3 OTKPBITHIM POT
Y MCTIApEHUE KUJIKOCTU U3 POTOBOU MOJIOCTH PETYIUPYIOT TEMIIEPATYPY €€ Tea.

Monounbie xene3bl. OHM MHOXKECTBEHHBIE W PACIOJIOKEHbI B JiBa psija Ha
HUOKHEW 4acTH Trpyau M OpIONIHOW CTeHKe, 1o 4-6 map XOJIMOB B KaXIoM psay. B
KOKJOM XOJIME€ HECKOJBKO JIOJEH KeJe3bl, OTKPBIBAIOIINXCS COCKOBBIMU KaHaJlaMHU Ha
KOHYHMKE cocka. B kaxk1oM cocke npucyTcTByeT 6-20 COCKOBBIX KaHAJIOB.

Bonocel. Oto BepereHooOpa3Hble HUTH M3 MHOTOCIOWHOTO OpPOTOBEBILIETO H
OpOrOBEBAIOIIETO ANUTENUA. YacTh BOJIOCA, BO3BBIIIAIOLIETOCH HAJ IOBEPXHOCTHIO
KOKHM, HA3bIBAIOT CTEP)KHEM, YacTh, HAXOASUIYIOCS BHYTPU KOXKH — KOopHeM. KopeHb
IIEPEXOAUT B JIYKOBHUIY, & BHYTPH JIYKOBHULIBI HAXOJUTCS COCOUEK BOJIOCA.

[To cTpoeHunIo pa3IMyaroT YeThIPE OCHOBHBIX BHJIA BOJIOC.

1. TToxpOBHBIN — caMblil ITUHHBINA, TOJCTBIM, YIPYTUH U KECTKUN, MPAKTUIECKU
MPSIMO MITH TOJIBKO CIIETKa BOJIHUCTHIN. PacTeT B OOJBIIIOM KOJIMYECTBE HA IIee U BIOIb
MO3BOHOYHWKA, HA Oe/lpaX W B MEHbIIEM — Ha OOKaX. Bonbiioil mporeHT 3Toro Tuma
BOJIOCA HMEIOT OOBIYHO JKECTKOIIEPCTHBIE COOAKU. Y KOPOTKOIIEPCTHBIX CoOaK
MOKPOBHBIIN BOJIOC OTCYTCTBYET WJIM PACIIONAraeTCsl Y3KOM MOJI0COM BJIOIb CITIUHBI.

2. OcrteBoil (kporomuii Boioc) — Oosiee TOHKMH W HEXHbIM. OH JUIMHHEE
MOJUIEPCTKA, IVIOTHO IPUKPBIBAET €0, TEM CAMbIM 3aILUIIAs OT HAMOKAHHS U CTUPAHUS.
Y NIMHHOMIEPCTHHIX CO0AK OH OBIBAET B PA3HOM CTETMIEHU U30THYTHIM, OTYETO Pa3IUYAI0T
MPSMYIO, U30THYTYIO U KYPUYaBYIO IIEPCTb.

3. IloamepcTok — camblil KOPOTKHI M TOHKUI, OY€Hb TEIUIBINA BOJIOC, O0JIeT a0l
BCE TEJO COOAKU M CIOCOOCTBYIONIMM CHIKEHHIO TEIUIOOTJAYM OpPTaHH3Ma B XOJOJHOE
Bpemsi roga. OcOOEHHO XOpOIIO OH pPa3BUT y co0ak, coAep)KalllMXcs Ha YJIuIe B
X0JiIogHOe Bpems roja. CMeHa nojiepcTka (JTMHbKa) MPOUCXOIUT JIBA pasa B TOJ.

4. Bubpucca — 9yBCTBUTENBHBIN BoJIOC. Tako#l THIT BOJIOC PACIIONOKEH HA KOXKE B
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obnactu ry0, HO3ApEH, TOIO0OPOJIKA U BEK.

CymectByer O0bIlIOe KOJUYECTBO KIACcCU(UKAIMI MIEPCTHOTO TMOKpOBa IO
Ka4eCTBY BOJIOCA.

[To HamnuwurO MOAIIEPCTKA:

* co0aKu, TMIICHHBIE TOAIIEPCTKA;

* c00aKu, UMEIOIINE MOIIIEPCTOK.

[1o MIEHTUYHOCTH UX IEPCTHOIO MOKPOBA COOAKU OBIBAIOT:

* rIaKouepeTHelie (OynbTephep, Jo0epMaH, JadIMaTHH U IPOYHE);

* MpsSIMOIIIEPCTHBIC (OUTIIB, pOTBEMIIEp, JIaOpa0p U MpoUne);

* KOPOTKOILIEPCTHBIE C 0YecaMu (ceHOepHap, MHOTME CIIAHUENH U ITPOYHE);

* JKECTKOIIEPCTHBIE (TEPHEPHI, LTHAYLIEPHI U ITPOYUE);

* CpeIHeNIePCTHBIE (KOJIIH, IITHUIIBI, TEKUHEC U MTPOYHE);

* JUIMHHONIEPCTHBIC (MOPKIIUPCKUI Tephep, MH-TIY, adraHckas Oop3as u
poyue);

* IIMHHOIIEPCTHBIE CO HTHYPOBBIM BOJIOCOM (ITyZA€Jib, KOMAaHIOp U MIPOUHUE);

* ITTMHHOIIEPCTHBIC KOCMaThIe (KeppH-0ro-Tephep, OUIIOH-PPHU3E U MPOUHE).

Oxkpac Boyioca ompefessieTcss JIBYMsS NUTMEHTAMHU: JKEITBHIM (PBDKUM U
KOPUYHEBBIM) M 4YepHBbIM. Hanuuwe mnurMeHra B YUCTOM BHJAE JaeT aOCOIIOTHO
OJIHOLIBETHBIN OKpac. Eciu MUrMEeHThI CMelIaHbl, TO UMEIOT MECTO JIPYTU€ LIBETA.

BonpmmHCTBO c0OaK JMHSET JBa pa3a B TOJl: BECHOW M OCEHBIO. DTO SIBICHUE
Ha3bIBaeTcs  (PU3MOJOTMYECKOM JUHBKOW. BeceHHsAs nuHBKa O00BIYHO  OoJiee
MPOJOJKUTENbHAS U sipue BhIpakeHa. JIMHbKAa — 3TO €CTECTBEHHAas 3aluTa COOaKu OT
JeTHeW >Kaphl M 3aMeHa CTaphiX BOJOC Ha HOBBIe. Ha neto y cobak ocraercs
NPEeUMYIIECTBEHHO OCTEBOM BOJIOC, a MOJUIEPCTOK Bhimanaer. Ha 3umy, HaoOopoT,
OTpacTaeT T'yCTOM M Temblil noamepctok. [Ipu nomaniHem cojepkanuu y codak nepuo
JMHBKU 0OJIee NITUTENbHBIN, YeM Y JKUBYIIUX Ha YIIUIIE.

[Tomumo (UBHOIOTUYECKON JIMHBKH, CYIIECTBYET M TATOJOTHYEcKas. ITO
HEMOTHBHPOBAHHOE BBINA/IEHUE BOJIOC, KOTOPOE MOXET OBbITh CBA3aHO C HapyLUICHUEM
oOMeHa BeIIeCTB, ¢ HAIMYUEM KOKHBIX Mapa3uTOB, HEMPABWIHHOTO MUTAHUS, KOTOPOE
MOJKET MPUBOJUTH K OOJILICEHHIO (TIOJTHOMY BBINAJIEHUIO BOJIoc). JledeHue, Kak MmpaBuio,
Ha3Ha4aeT Bpad.

Kortu. DT0 poroBbie W30THYThIE HAKOHEYHUKH, IOKPBIBAIOIINE MOCIEIHUE,
TpeThH, (amaHru manbieB. OHU MO BIMSHUEM MBI MOTYT BTSTHBATHCS B JKEJI00
BaJlMKa U BBIJBUTATbCS M3 HEro. Takue IBMXKEHMSI XOPOILIO BBIPAXEHbI Ha Majbliax
TPYAHBIX KOHEUHOCTeH cobak. Kortu y4acTBYIOT B (DYHKIIMU 3aIllUTHl U HAMaJCHUs, a
TaK)Ke C X MOMOIIBI0 COOaKa MOXKET yJEPKUBATH IMHIILY, PHITh 36MITIO.

Msikuii. DTO ONMOpPHBIE y4acTKH KoHewHOCTel. [Tomumo omopHo# QyHKIMH, OHA
SBJISIIOTCS OpraHamu ocsizanus. [loayiky Makuiiein 00pa3yeT MmoKOKHBIN CII0M KOXKH. Y
c00aKy Ha KaKJIOH TPYTHON KOHEYHOCTH UMEETCs 6 MSIKHIIIEH, a Ha KaX A0 Ta30BOM — 5.

3adanue: M3yunuTh MaTepual TEOPETHYECKOro 0030pa, cAenaTh €ro KpaTKHid
KOHCIIEKT, OTpa3uWB Kakue (YHKIUU BBIMOIHSAET KOXKHBIA M BOJOCSHOM TIOKpOB,
3apUCOBATh CXEMY CTPOCHHS KOXHOTO TOKpOBA; HAamucaTh BBIBOJ; OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI

Ilopsi10K BbINOJHEHUS PA0OTHI:

1. M3ydeHne MaTepuaia TeOpeTHIECKOTro 0030pa
2. Brimonnenue 3aganus
3. Odopmienne BrIBOAA
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4, OTBeT Ha KOHTPOJIbHBIE BOPOCHI

Coaep:kaHue oT4yera:

B pesynbraTe BImonHeHUs paboThl B pabodeil TeTpau JOJKHO OBITH BBITIOTHEHO
3a1anne u 0(hOpMIICH BBIBOJ

KonTpoabHble BONpochI:

1. Pacckaxure 0 KOXKHOM MOKPOBE U €ro PyHKIHUAX?

2. Pacckaxute o Mpou3BOAHBIX KOKHOTO MOKpOBa?
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IIpakTHyeckas padora Neld
TEMA: HepBHbI€ IEHTPBI U UX CBONCTBA. XapAKTEPUCTUKA CIIUHHOTO U
TOJIOBHOT'O MO3ra: CTPYKTypa U PyHKIIUH

IEJIb PABOTDbI: u3ydeHue HEpPBHBIX LIEHTPOB M UX CBOWCTB; CTPYKTYpPHI U

(GyHKIUH COMHHOTO MO3ra; OTJEN0B U (DYHKIIMII TOJIOBHOTO MO3Ta
Teopernuecknii 0030p:

Hepeénwtit yenmp — Tpyniia HEUPOHOB B LEHTPAJIbHOM HEPBHOW CHCTEME,
YYaCTBYIOIIMX B PETYISIUN Kakoh-1ubo (yHkuuu. Heliponsl, oOpa3yroniyue HEpBHBIN
LEHTP, MOTYT PacIoJiaraTbCsl B pa3IMYHBIX OT/I€JaX HEHTPAIbHON HEPBHON CUCTEMBI.

HepBHblIe IEHTPBI XapaKTEPU3YIOTCA PSIOM CBOMCTB:

o OJIHOCTOPOHHEE  TMpoBeAeHHE BO3OYXJeHus (Omarojmapst  HaJTUYHIO
CHHATIICOB);

o 3aMeJJICHHEe TPOBENCHHUS BO30YKIeHUs (U3-3a OOJIBIIOTO KOJUYECTBA
CUHAIICOB B HEPBHOM IIEHTPE);

o cymMmanusi BO30YXKJIEHHS, KOTOpas MOXKET ObITh BO BpEMEHH U B
POCTPAHCTBE (OmpeeseTcs: PYHKIIMOHATLHBIMU OCOOCHHOCTSMU CHHATICOB);

o uppaguanus Bo30YXAEHUS — BO30YXJCHHE OJHOIO LEHTPA BHI3BIBAET
BO30YXKICHUE APYTOro;

o MOCJICJICTBUE B HEPBHBIX IIEHTpaxX — 3ama3jblBaHUE BO30OYKIEHUS TOCIe

NPEKPAIICHUS JCHCTBUS Pa3IpaXKUTENsl BCICICTBUE MHOXKECTBA HEPBHBIX CBS3CH BHYTPH
IICHTpA;

o oOneryeHue — TOBBIIIEHHE BO30YyIMMOCTM HEPBHOIO IIEHTpa IOCie
Ka)XJIOTO BO30YXKICHUS,

o KOHBEPIeHIIUs (CXO0XKIEHHE — IOCTYIUIEHUE K JIBUTaTEIIbHOMY HEHPOHY
MMITYJIBCOB IO HECKOJIBKHUM ITYTSIM);

o HUPKYJSALKS HUMIYJIbCOB (OOBSCHSAETCS HAIMYUMEM MHOKECTBa HEPBHBIX
CBA3€l MeXly HepOHaMH BHYTPU HEPBHOTO LIEHTPA);

o MHEPTHOCTh — CIIOCOOHOCTH JJTUTENBLHO COXPAHSTh CIIEbl BO30YXKICHNUS;

o IUTACTUYHOCTh — CIIOCOOHOCTh NEepecTpanBaTh (DYHKIMH; JOMHHAHTA —

CTOIIKOe BO30YKJACHHE IICHTPa, KOTOPBIM 3aHMMAET TOCIOJICTBYIOIIEE MOJOXKCHUE B
HEPBHOM CHUCTEME;

o TOHYC — COCTOSIHHE TIOCTOSSHHOTO HE3HAYUTEILHOTO BO30YKICHUS;
YTOMJISIEMOCTh (CBsI3aHAa C HaApYIICHHEM TIPOBEJCHUS BO30YXKICHUS Yepe3 CHHAICHI
BCJICJICTBHUE BBICOKOTO YPOBHS OOMEHA BEIIIECTB);

o TOPMOXKEHHE — TIPOIECC OCHa0JCHUs WIM TMpeKpalleHuss Kakou-Tuoo
NESITENIPHOCTH, KOTOPBIA MOXET OBITh TMEePBUYHBIM  (BBI3BIBAETCS TOPMO3HBIMHU
HEeWpOHaMHU) U BTOPUYHBIM (BO3HHUKAET B TEX K€ HEUpPOHAX, B KOTOPBIX MPOUCXOIUT
BO30YXKICHUE, TIPU ONIPECICHHBIX YCIOBHSIX).

Buvicuaa nepenas oeamenbHocms — JESITENHHOCTh BBICIIUX OTJEJIOB HEPBHOM
CHUCTEMBI, KOTOPHIMU Y MJIEKOMUTAIOMINX SIBJISIIOTCA LEHTPHI, 3aJ0KEHHbIE B IUIAIE
KOHIIEBOTO MoO3ra. Bpiciias HepBHas JESATEIbHOCTh MPOSIBISETCS B CIOCOOHOCTU K
BBIPaOOTKE YCIOBHBIX pe(eKCOB, KOTOpbIE B OTJIMYHE OT OE3YyCIOBHBIX pediekcoB
(pe3ynbTar  AESATENBHOCTHM  TMOJKOPKOBBIX  O0pa3oBaHWUl  MO3ra)  SIBISIIOTCS
NpUOOPETEHHBIMU, HEMOCTOSHHBIMHU, WHAUBUIYAIbHBIMH, HE HWMEIOT MOCTOSHHOMN
pedaexTopHOil ayrH, BbIpaOaThIBAIOTCA IIOCTENIEHHO HA OCHOBE 0€3yCIOBHBIX
pediekcoB, mepefaroTcs U3 TOKOJIEHUS B TIOKOJIEHHWE TMpU TOMOLIM O0y4YeHus
(monpaxatenbHble pediiekchl). buomornyeckoe 3HaU€HNE YCIOBHBIX pe(IeKCOB COCTOUT
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B UX YYacTHMM B IpoLeccax IOBEAEHYECKOM aJanTaluud, MO3TOMY IpPU H3MEHEHUU
YCIIOBUM CYIIECTBOBAHUS B KOpPE TOJOBHOI'O MO3ra BO3HHKAET MPOIECC TOPMOKEHUS
yCIIOBHBIX pediiekcoB. TopMoxkeHue IesIT Ha YCIOBHOE (BO3ZHMKAET B TEX LIEHTPAX, YTO
u caM pediekc) U 0e3ycioBHOE (HABOAMWTCS HM3BHE M MOXET OBITh BHEUIHUM U
3anpeaenbHbIM). [ BeIpaOOTKH YCIOBHOTO pediiekca HEOOXOAUMO COONIOICHHE pAJia
YCIIOBUW: HEOJHOKPATHOE COBIIAJIEHUE BO BPEMEHHM YCIOBHOTO U 0O€3YyCIOBHOTO
pa3apaKuTeNel; YCIOBHBIN pa3apakUTeldb JOJKEH HayaTh JIEWCTBOBAaTh Ha HECKOJIBKO
CEKYHJ paHbllle 0e3yCIOBHOIO pa3apaxuTens. B pesynbrate Mexay AByMs LIEHTpaMU B
rOJOBHOM MO3Ty BO3HHUKAeT BpPEMEHHAas CBfA3b, IIOCKOJBKY ILIEHTpP O€3yCIOBHOTO
peduiekca 3aHUMaeT B MO3Ty JOMHHHPYIOIIEE IMOJO0XKEHUE, TO OH OTTATMBAET Ha ceds
BO30YyKJI€HIE, BO3HUKAIOIIIEE B LIEHTPE YCIOBHOIO peduieKca.

CrocoOHOCTh K BBIPaOOTKE YCIOBHBIX pe(eKCOB M CKOPOCTh MX BBIPAOOTKU
JerTu B OCHOBY YYEHHS O THIAX BBICHIEH HEPBHOW JEeSATENBHOCTH, KOTOpas
XapaKTepu3yeTcsl TpeMs MapamMeTpaMu: CUJION HEPBHBIX MPOLECCOB (pabOTOCIOCOOHOCTh
KJIETOK MO3Ta), YpPaBHOBEHICHHOCTHIO (COOTHOIICHHE MEXIY CHJIOW MpOIIECCOB
BO3OYXKJIEHUSI W TOPMOXXEHHs]) U TOABUKHOCTBIO (CKOPOCTh CMEHBI IPOIIECCOB
BO30YKIEHHUS U TOPMOKEHUS).

Y CTaHOBIIEHO YETHIPE TUIIA BBICIIEH HEPBHOM ACSATEIBHOCTH:

1. CunbHBIN, ypaBHOBEIICHHBIH, TOABMKHBIN (CAHTBUHHUK).

2. CUIIbHBIN, YpaBHOBEIICHHBIN, HHEPTHBIN ((herMaTuk).

3. CunbHBIN HEYpaBHOBEIICHHBIH (XOJIEPHK).

4. CrnalOplif (MEJIaHXOJHK).

B ocHOBe mNOBeAEHUS JKUBOTHBIX JIEKAT WHCHIUHKMbBI — CHCTEMA CIIOXKHBIX
LHENHBIX Oe3yCIOBHBIX peQIIeKCOoB, Ha KoTopble B Tmpouecce KU3HEAEATEIbHOCTH
HACJIaMBaeTCsl Macca YCIOBHBIX pe(IeKCoB.

Hayka, u3yuaromas moBeJieHUE JKUBOTHBIX, HA3bIBAETCS 3TOJIOTHEM.

Ilepughepuueckana nepénas cucmema COCTOUT U3 TPOHU3BIBAIOIIUX BCE TEJIO
HEPBOB, KOTOPbIE MPOBOJAAT UMITYJIbCHI OT PELENTOPOB K MO3Ty U OT MO3ra K paboueMy
oprany. [Io xony HEpPBOB pacnonararoTcs raHrui. HepBbl JensTcsl Ha CIMHHOMO3IOBBIE
u uepenHble. CIMHHOMO3IOBBIE HEPBBI OTXOJAAT IOCETMEHTHO OT CIMHHOIO MO3ra, C
KOTOPBIM OHU CBSI3aHbl KOpEIIKaMH (JI0pCalbHbIM — YYyBCTBUTEIbHBIM U BEHTPAIbHBIM
— JBuratenbHbIM). Ha nopcanbHOM KOpelIKe pacloyiokeH CNHUHalbHbIN ranriaui. Ilo
BBIXOJY U3 MO3BOHOYHOI'O KaHalla HEPB MOAPA3AEIAETCs Ha JOPCAIbHYIO U BEHTPAIBHYIO
BeTBU. BeHTpanbHBIE BETBH BCEX HEPBOB, KPOME TPYAHBIX, YYaCTBYIOT B 00pa3oBaHHUU
HEPBHBIX CIUICTEHUH (IIEHHOTOo, MJIEYeBOr0 — HMHHEPBUPYET TPYIHYI0 KOHEYHOCTbh U
MOSICHUYHO-KPECTIIOBOTO — HWHHEPBUPYET OPIOMIHYIO CTEKY, Ta30BYI0 KOHEYHOCTb,
HapyHbIE [TOJIOBBIE OPTAHbI U BBIMS Y CAMOK).

Cpean HEpBOB TIUIEYEBOTO CIUIETEHUS HAWOOJBIIETO Pa3BUTHUSI JIOCTUTAIOT
nydeBoid HepB (n. radialis), KOTOpbIi HWHHEPBUPYET BCE HKCTEH30PHI JIOKTEBOTO,
3aISICTHOTO U TAJIBIIEBBIX CYCTaBOB, JIOKTEBOH (n. ulnaris) um cpenuuHbIN (n. medianus)
HEpPBbI, KOTOPbIE WHHEPBUPYIOT (PJIEKCOPHI 3aMsCTHOTO M MAaJbLIEBBIX CYCTaBOB.
CpenrHHBIN HEPB TOCTUTAET TPEeThel (pajmaHTH majabua.

Cpenu HEpPBOB MOSCHUYHO-KPECTIIOBOTO CIJIETEHUSI HanboJee KPYIMHBIM SIBIISIETCS
Oenpennsiii HepB (n. femoralis), KOTOPBIN HHHEPBUPYET YETHIPEXTIABYIO MBIy Oeapa
U pacroyio)keH B OeJApeHHOM KaHajle Ha MeAMalbHON MOBEepXHOCTH Oenpa, U
cenanuiiHbiid HepB (N. ischia-dicus), KOTOPBI HHHEPBUPYET MPAKTHYCCKH BCIO Ta30BYIO
KOHEYHOCTh M JCIUTCS Ha OobineOeprioBsii (n. tibialis) m ManoOepioBbIii (n. peroneus)
HEPBBI.
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UYepenHble HEPBHI MPEACTaBICHB 12 mMapaMu M O CBOEMY (YHKIIMOHATBHOMY
Ha3HAUYCHUIO MOAPA3AEISAIOTCS Ha TPU ITPYIIIIHL:

1. UyBcTBUuTenbHbie — oOOHsATENbHBIN (I mapa, cBsA3aHa ¢ KOHIIEBBIM MO3TOM),
3putenbHbli (II mapa, cBs3aHa ¢ IPOMEXKYTOUHBIM MO3IOM) U IPEIIBEPHO-YIUTKOBBIN
(VIII mapa, cBsi3aHa C IPOIOJITOBATHIM MO3TOM ).

2. JIpurarenbHpie — riaszoasuratenbHbii (111 mapa, oTXoauT OT cpeaHero mMosra,
MHHEPBUPYET MBIIILBI [JIa3HOrO s10710Ka), 0s0koBbI (IV mapa, oTXOOUT OT cpeaHero
MO3ra, MHHEPBUPYET MBIIIIBI TJa3Horo sbioka), otBoasmui (VI mapa, orxoaut ot
MPOJOJTOBATOIO MO3ra, WHHEPBUPYET MBILIIBI TJIa3HOro 50110Ka), mobaBounblil (XI
rapa, OTXOAMUT OT MPOAOJTOBATOTO U CIIMHHOTO MO3ra, UHHEPBUPYET TPANICIUEBUIHYIO U
MJICYETOJIOBHYIO MBIIIIIBI), MOABsI3bIYHBIN (XI] mapa, oTXOAUT OT MPOAOATOBATOTO MO3Ta,
WHHEPBUPYET MBIIIIIBI S3bIKA).

3. CMemanHble — TpOWHMYHBIA HepB (V mapa, OTXOAMT OT MO3TOBOIO MOCTA,
o0ecreynBaeT YyBCTBUTEIbHYI0O MHHEPBALIMIO BCEX PETMOHOB I'OJIOBBI M JABUTATEIbHYIO
MHHEPBALIMIO KEBaTeJbHbIX MbIlIL), JuieBoi (VII mapa, oTXOguT OT MpoAoAroBaTOro
MO3ra, OCYUIECTBJISIET MHHEPBALMI0 MUMHUYECKHUX MBIIIL, BKYCOBBIX COCOYKOB S3bIKa,
CIIOHHBIX W CJE3HOM Kene3), sA3bIKOrIOTOuHbI HepB (IX mapa, orxomutr oOT
IPOJOJTOBATOr0 MO3ra, MHHEPBUPYET 00JACTh TJIOTKU U SI3bIKA, OKOJOYITHYIO CIIOHHYIO
xKenesy), Omyxaaromuii HepB (X mapa, OTXOAUT OT MPOAO0ITOBATOTO MO3ra, OTHOCUTCS K
napacuMIIaTUYECKON HEPBHOU CHUCTEME).

Becemamuenasa mnepenasa cucmema noopaszdenaemca Ha 06a omoena.
CUMIIATUYECKUN M MapacUMOAaTHYECKUW, KOTOpbIE OTIMYAKOTCS Jpyr OT JApyra
pacroyio)kKeHUeM IIEHTPOB M TaHIVIMeB, OOBEKTAMH WHHEpPBALlMU M CTPOCHHUEM
JIBUTATENIbHOTO pPe(IEKTOPHOTO MyTH.

CuMmnaTudyeckuid OTAEJ HWHHEPBHUPYET TIJIAAKYyI0 MYCKylaTypy cocynoB. Ero
LEHTPBI PACIONOKEHBI B OOKOBBIX poOrax rpyAONOsICHUYHOIO OT/eNa CIIMHHOTO MO3Ta.
["aHrnuu HaXOAsTCS HAa TeNax IMO3BOHKOB (MapaBepTeOpanbHBbIE TaHTIWH, (HOPMHUPYIOT
MOTPAHUYHBIN CHUMIIATUYECKUN CTBOJI) WJIM HEJAJIeKo OT HuX (mpeBepTeOpanbHbIe
TaHTJINH: KPAaHUAJIbHBIHN MIEHHBIH, MTOTYTYHHBIHN, KayJanbHbIA OpbDKESUHbIN).

[IperanrnuoHapHble  (JOY3J0BbIE) BOJOKHAa KOPOTKHME, IIOCTIaHIJIMOHApHBIE
(mocney3noBble) AJUHHBIE W BXOAST B COCTAaB YEPENHBIX HEPBOB, CIIMHHOMO3TOBBIX
HEPBOB WJIM 00pa3ylOT CHelUaIbHbIE CUMIATHYECKIE HEPBHI.

[TapacuMnaTuyeckuil OTIEI WHHEPBHUPYET TIAAKYI0 MYCKYJNAaTypy BHYTPEHHHX
OpraHoB M jene3. Ero LEeHTpsl pacloyioKeHbl B CpedHeM (OTCIOAa WHHEPBUPYETCS
cUHKTEp 3payka), MPOJOJATOBATOM (OTCIO/Ia MHHEPBUPYIOTCS CJ€3Has U CIIOHHBIE
JKeJle3bl, a TAaKXKe OpPTraHbl W >KeNe3bl IIeH, TPYJHOW M OPIONIHOM IMOJIOCTEH) MO3re U B
KpPECTIIOBOM OTJAEJI€ CIMHHOTO Mo3ra (OTCI0Jla MHHEPBUPYIOTCS OpraHbl M >KEJe3bl
Ta30BOM mosoctu). [lperanrinvoHapHbie BOJIOKHA JJMHHBIE W OOJBIIMHCTBO M3 HHX
IPOXOJAT B cocTaBe ONyKIarouiero Hepsa (n. vagus), TMOCTTaHTJIMOHAPHBIE BOJOKHA
kopoTkue. [lapacumnaTuyeckue raHriIMKM pacloyioKEHbl B CTEHKE BHYTPEHHUX OPraHoB
WJIM BOKPYT OpPraHOB (3KCTpa- U MHTpaMypajbHbI€ FAaHTIIUN).

Cnunnoit mozz — medulla spinalis — mexutr B Mo3BOHOYHOM KaHajie. B Hem
pa3InyaroT WEWHBIA, TPYIHOM, TOSICHUYHBINA U KPECTLOBBIM OTAEIbI. J[Ba TOCIEIHUX U3-
32 HEOOJIBILION BEJIMYMHBI KPECTIIOBOIO OTAENa OOBbEAUHSAIOT B MMOSICHUYHO-KPECTLOBBIN
otnen. B o6mactu meiHOro 1 mosiCHUYHO-KPECTLOBOT0 OTJEIOB CIIMHHON MO3T 00pa3yer
COOTBETCTBEHHO IIEHHOE U MOSICHUYHOE yTouIeHusl. CBA3aHO 3TO C TeM, 4TO B 00JaCTH
UX PACIIOJIOKEHUS JIKHUT OOJbIIee KOJUYECTBO HEPBHBIX, TJABHBIM 00pa3oM
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JIBUTATENBHBIX KJIETOK, OTPOCTKHA KOTOPBIX 00pa3yroT Oenoe BEImEeCTBO W MOIIHO
pa3BUTHIE HEPBBI JIJIsl TPYAHOM U Ta30BOM KOHEYHOCTEM.

KpanuanbHblii KOHEI HIEHHOro OTJeda CHMHHOTO Mo3ra 0e3 OCOOBIX TI'paHMIL
IIEPEXOIUT B TMPOAOJTOBaThbii MO3r. KaynambHbBI KOHEL MOSCHUYHO-KPECTLOBOIO
oTIieNa PpEe3KO CYXKHUBaeTcsi, o0pa3yss MO3TOBOM KOHYC, KOTOpBII B JaibHEHIIeM
NEPEXOJUT B KOHIIEBYIO HUTh, 3aKaHUYMBAIOUIYIOCS B OOJACTH MEPBBIX XBOCTOBBIX
MO3BOHKOB. JTO HEIOPa3BUBAIOIIASICS y MIIEKONUTAIOLIMX XBOCTOBAs 4acTh CIIMHHOTO
MO3ra.

OT cnuHHOrO MoO3ra OTXOIAT NEPHEHAUKYISIPHO CIHUHHOMO3TOBBIE HEPBHI,
KOTOpBIE€ BBIXOJAT Yepe3 JiexkKallue IPOTUB HUX MEKIO3BOHOUHBIE OTBEpCTUA. B 3aqHei
YacTH MO3Ta HEPBBI OTXOASAT OT MO3ra IOJ OCTPhIM YIJIOM MW, HaIpaBissCh Ha3al,
BBIXOJIAT U3 IO3BOHOYHOI'O KaHajla KayJaldbHEE MECTa MX OTXOX-IAEHUs OT Mo3ra. B
pe3yibpTaTe MO3rOBOM KOHYC M KOHIIEBas HUTh CONPOBOXKAAIOTCS HAa 3HAUYUTEILHOM
NPOTSKEHUHU OTOMIEIIIMMU PAHbILIE OT MO3Ta, HO HE BBILIEAIIMMHU €€ U3 TO3BOHOYHOTO
KaHajla HepBaMU. JTU HEPBBI 00pa3ylOT €3aJld MO3TOBOTO KOHYCa CIIMHHOT'O MO3Tra Kak
OBl KHCTOUYKY, HA3bIBAEMYIO KOHCKUM XBOCTOM.

Ha nonepeunom pa3pes3e CBeXEero COMHHOTO MO3ra BHAHO, YTO OH COCTOUT U3
0enoro MO3roBoro BEUIECTBA M0 Mepueprr, CEPOro MO3rOBOT0O BEILIECTBA B CEPEANHE U
IICHTPAJIbHOTO CIIMHHOMO3TOBOTO KaHaIa B IIEHTPE CEpOro BemecTna (puc).

Cepoe BemiecTBO MO3ra Ha IMOIMEpPEeYHOM paszpe3e umeeT Gopmy OykBel H wiun
aetsend 6abouyku. YacTh ceporo BelecTBa, COOTBETCTBYIOLIAs NepekiaauHe Oyksol H,
Ha3bIBACTCS CEpOH crmaiikoi (6), B IICHTPE € HaXOIUTCS IICHTPAIBHBIM CTHHHOMO3TOBOM
kaHas (11), 3amoNHEHHBI CIMHHOMO3TOBOM >XKUIKOCTHhIO. OT KOHIIOB CEpOil chaiiku
JIOpCaIbHO OTXOJAT MPABBIA U JIEBBIN JOpCajbHbIE CTOJIOBI, WJIK POra, CEporo BeleCTBa
(5), a BeHTpalbHO — TMpaBbli U JIEBbIH BEHTPaJIbHbIE CTOJOBI, WJIM pOra, CEporo
BemiectBa (10). B rpyagHoM M MOSCHUYHOM OT/AENaxX CIMHHOTO MO3ra, KpOME€ TOTO,
UMEIOTCS TIPaBbI W JIEBBIM JIaTepalibHbIE CTOJIOBI, WJIU pora, ceporo BemecTBa (8),
KOTOPBIE PACTIONOKEHEI MEXKLY IOPCATBHBIM U BEHTPATLHBIM CTOJI0aMH CBOEH CTOPOHBI.

7

Puc. Cxema nomnepedHoro pa3pesa CIMHHOTO MO3ra (cxeMa peQIeKTOPHOM yTu U
pacrpocTpaHeHus pedrekca):
1 — xopa rojaoBHOro Mo3ra; 2 — Teno 3pHEKTOPHOro HEWpoHa; 3 — ero HeHpuT; 4 —
JIOpCabHBIN KaHATUK OEJI0To BEIIECTBA; 5 — AOPCaIbHBIN CTOIO (por) ceporo BemecTsa; 6 —
cepas criaifka Mo3ra; 7 —JiaTepalIbHbIi KaHATHK OEJIOro BeUIecTBa; S — JaTepaabHbIi CTOJIO
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(por) ceporo BemecTBa; 9 — 3 exTopHbIe OKOHUAHUS B MbIIIIEe; 10 — BEeHTpalbHBIN CTONO
(por) ceporo BemiecTBa; / — CIMHHOMO3TOBOM KaHaJ; 12 — BEHTpaJIbHBIA KAaHATHK OCJIOTO
BEIIECTBA; 13 — 4yBCTBUTENBHBIA HelipoH; 14 - mopcanbHBIN KOpemok; 15 — 3¢ dexTopHbIii
OTPOCTOK; 16 — nmopcanbHas cpeauHHas 6oposna; 17 — nmaTepaiibHas nopcaibHas 6opo3zaa; 18
— TeJIO PEeLenTOPHOro HeilpoHa; 19 — cnuHHOMO3r0BOM ranriuit; 20 — cMeanHbii HepB; 21
— PELENTOPHBIN OTPOCTOK; 22 — BEHTPAJIbHBIA KOPEIIOK; 23 — JaTepajibHas BEHTpaibHas
6opo3na, 24 — BCTaBOYHBIN HEWPOH; 25 — BEHTpaJIbHAs CPEANHHAS 1IEIb; 26 — penenTopHbIe
OKOHYAHHUS, 27 — KOXKa.

benoe Mo3roBoe BelIECTBO JEJIUTCS BEHTPAJIbHOM CpEeOUHHOMN Imenbio (25) u
JopcanbHON cpeauHHOW Oopo3noil (16) Ha mpaByro U JieByro mnojoBHHBL. Kaxnas
IOJIOBUHA O€J0ro BELIECTBA, B CBOK OYEpPEIb, pPOTraMH, WU CTOJIOAMH, CEPOTO
MO3TOBOTO BELIECTBAa JENIUTCS Ha JopcajbHble (4), OokoBble (7) M BEHTpaJbHbIE
KaHaTUKU (/2). BeHTpanbHble KaHAaTUKU HE TMOJHOCTBIO OTIEJIEHBI APYyr OT JApyra
cpeaMHHOM 1mienbro. Ocramoniascss Hepa3AeIeHHOM 4YacTh KAaHATUKOB HAa3bIBAETCSA
BEHTpaJIbHOM  Oenoll  cmaiikod. Mexny JopcalbHbIMU — KaHaTUKaMHU  CHApYKHU
oOpHCOBBIBaE€TCS JlOpcalbHas cpeAauHHas Oopo3na. JlatepanbHO OT Hee H  OT
BEHTPAJIbHON CPEIMHHON IIEIN MMEIOTCS €IIe ¢ KaKJIOM CTOPOHBI IO JIBE JIATepaJIbHbIE
o6opo3ael (17, 23), xoTOpble OTHEHSAIOT OOKOBBIE KaHATHKU (7) OT HOpPCANbHBIX H
BEHTPAJIbHBIX KAHATHKOB (4, 12).

TI'onosnon mo3e mnpexacrasiasier co0OM OAMH W3 CaMbBIX BaXHBIX OPIaHOB,
KOOPJAMHUPYIOLIUX paboTy Bcero opraHn3Ma. COBMECTHO CO CIIMHHBIM MO3IOM BXOJUT B
COCTaB IIEHTPaJbHOW HEpBHOW cucTeMbl. lIpu HapylmieHUH NEATENbHOCTBIO XOTSA ObI
OIIHOIO H3 €r0 CTPYKTYPHBIX KOMIIOHEHTOB IPOUCXOAMT IIOCICAYIOIIEE HApPYLICHUE
(GYyHKIMOHMPOBAHUS MHOTMX CHUCTEM, OpraHOB M TKaHEHd OpraHu3Ma, TaK Kak
OOJBIIMHCTBO IIEHTPOB TOJOBHOIO MO3ra, HECMOTpPS Ha HUX pasjeiaeHue (KoTopoe
BBINOJIHAETCS Oosiee /Ui yno0cTBa MPOBEACHHS KIMHUYECKON AMAarHOCTUKM), SBIISIOTCS
NOJU(pYHKIMOHATIBHBIMHA, U PaboTa LEHTPAJbHOW HEPBHOM CHCTEMbI, B TOM 4YHCIE U
TOJIOBHOT'O MO3T'a, TPOBOAUTCS BO B3AMMOJIEVCTBUHU BCEX €€ CTPYKTYP.

CTpyKTypHOM €QWHHULIEN LEHTPAIbHOM HEPBHOM CHCTEMBI SBISECTCS HEpPBHAs
KJIETKAa — HEUPOH, BO MHOI'OM IIOX0XHUW Ha JPyrue KIECTKU TKaHEH OpraHu3Ma, HO TaKKe
Y MMEIOLINKA HEKOTOPBIE OTJIMYMTEIbHBIE YepThl. PABHO Kak M KJIETKH APYrUX TKaHEH,
HEHUpPOH uMeeT 000JI0UKY, KOTOpas, OJHAKO, OTJIMYAETCS] 3HAYUTENIbHON MIOTHOCTHIO 10
CPaBHEHMIO C TaKOBOM Yy KIETOK JIpPyrMX TKaHed. B muromiasme HelpoHa UMEIOTCS
OpraHeJljibl — MUTOXOH/IPUH, OTBEYAIOIIME 32 CHHTE3 SHEPIUH, ILIEPOXOBAThIN (MMEIOIIUI
Ha CBOEH MOBEPXHOCTU pUOOCOMBI, B KOTOPBIX OCYIIECTBISIETCS CUHTE3 CIeHU(DUUECKUX
JUTSL TAaHHOW KJIETKU O€NIKOB) M TJIAJKUNA PETUKYIYM, CUCTEMA TPYyOOUEK, BBHITTOIHSIOMINX
OTOPHYIO (DYHKUHUIO M TMOAJCPKUBAIOIIMX OMNpEICIeHHYI0 (opMy KIeTKu. Takxe B
HEHUpOHE UMEIOTCA A7p0 U AApbIKU. OTIWYUE K€ HEPBHOM KIETKHM OT OOJBIIMHCTBA
JPYruX KJIETOK OPraHM3Ma 3aKJIF0YaeTCs B HEBO3MOYKHOCTH OCYILECTBJIEHUS MTPOLIECCOB
JICJICHUS C LEJIbI0 Pa3MHOKCHUS.

CoOBOKYIIHOCTh BCEX HEHWPOHOB TI'OJIOBHOTO MO3Ia COCTAaBJISIET CEPOE BELIECTBO
KOpbl U TIOJKOPKOBBIX siiep (B €ro cCoCTaB TakKXe YacTHMYHO BXOJIAT M OTPOCTKHU
HelipoHoB). Kaxaplii HepoH MMeeT /ABa THUIAa OTPOCTKOB — JCHAPUTHI W akcoH. Ilo
JEHIPUTAM, UMEIOIIUM BETBAILUNCA BUJ U 10 3TOW IPUYHMHE ITOJYYUBIINM XapaKTEPHOE
Ha3BaHME, MMIIYJbChl INOABOJATCSA K Teldy HEHMpOHa, B TO BpPEMs KaK IO OTPOCTKY,
Ha3bIBAEMOMY aKCOHOM (OT IpPEUecKOro CjI0Ba «OCb»), JAJIMHHOMY U HEBETBALIEMYCH,
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HEPBHBIE MMITYJIbCBI NIEPENAOTCA OT TejJa HEMPOHA K TejaaM JAPYIMX HEWpPOHOB WM Ha
VCIIOJTHUTENbHBIE TKAHU U OPTaHBbI.

Kak mexny nBymMsl IeHIpUTaMH WINA IBYMsl aKCOHAMM, TaK U MEXAY ICHIPUTOM U
aKCOHOM, a TaKKe MEXJy OTPOCTKAMM M TelaMHd HEUPOHOB CYIIECTBYIOT TakK
Ha3bIBa€Mble CHHANCBHl — MeCTa Mepefayd HEPBHOTO BO30YykIeHUs. bBonbIuHCTBO
CHUHAIICOB  XapaKTEPU3YIOTCS  HAJM4YMEM  XMMHUYECKOrO MEXaHW3Ma IepeJayu
BO30YKIEHUSI — IPU IOMOIIU BEIIECTB-MEINATOPOB, K KOTOPHIM OTHOCATCS TaMMa-
amuHoMacnsinas kuciora ('AMK), rmunuH, aleTuiIxonuH, HOpaApeHaTuH U HEKOTOphIe
Jpyrue.

[Ipn npocTmxkeHHH BO30YKIEHHUEM NPECHUHANTUYECKOH MeMOpaHbl B KIETKe-
UCTOYHUKE BO30YXKIEHUS, B HEW IOJ €ro JAEeWCTBHEM BbIpabaThIBaeTCS OOJIBIIOE
KOJIMYECTBO XMMMUYECKOTO BEIECTBAa-MEANaTOpa, OKAa3bIBAIOIIETO JIMOO TOpMO3slee,
1160 Bo30yxkKaaromiee neidcTBre. Meauarop MpoXoauT Yepe3 MEKCHUHANTHYECKYIO IIeTh
K MOCTCUHANTHYECKOH MeMOpaHe, MPOHUKasl Yepe3 KOTOPYIO0, OKa3bIBAET BO3JEHCTBUE HA
ee TPOHUIAEMOCTh, Ojarojaps YeMy BO3MOXXKHA TeHepalisi HOBOTO TOTEHIMaja
NEHCTBUS U JabHEIIee pacpoCTpaHeHHE BO30YXKACHUS YK€ 10 Tely NMPUHUMAIOIIEH
HEPBHOM KIIETKHU.

[TomruMO HEWPOHOB, B LEHTPAJIBLHOM HEPBHOM CHCTEME HMMEIOTCS KIETKH
HEUPOTJUU, WIM TJIHAJbHbIE KIETKU. YHCIO UMX Ha HEKOTOPBIX ydacTKaX HEPBHOM
CHUCTEMBI B JIECATH pa3 MPEBOCXOIUT YUCIO HEMPOHOB, XOTSI UMEHHO MOCJIEIHHAE, KaK YkKe
ObUIO CKa3aHO BBIIIE, SBISAIOTCS CTPYKTYpHOM M (QYHKIMOHAIBHOW EeAMHUIIEH
[EHTPAILHON HEPBHOM CHUCTEMBbI, paBHO Kak MU mepudepuueckor (ux orpoctku). K
[JIMAJIBHBIM KJIETKAM OTHOCSITCS aCTPOLUTHI, OJIUTIOACHIAPOLUTHI U HEKOTOPBIE APYrue
TUINBl  KJIETOK pa3lnyHblX @GopM u pa3mepoB. OHHU, MO MJaHHBIM THOCIEAHHUX
UCCJICIOBAaHUM, BBIMOJHIIOT HECKONbKO  (QyHkiuil. Tak, KIeTKM HEeWporaIuu
o0ecrnieunBarOT (GU3NYECKYIO 3aLIUTY HEUPOHOB OT PA3IMYHBIX BHEIIHUX MEXaHUYECKUX
BO3AcHCTBUM. [luTaHWe HEPBHBIX KIETOK TAKXKE OCYIIECTBISAETCS IMPU IOMOIIH
[IMAJIBHBIX KJIETOK, KOTOPBIE HANPSAMYIO CONPUKACAIOTCS C COCYJIaMH, HECYIIIMMHU KPOBb
C CcoJepKallMMHUCA B HEM NHUTATeNbHBIMH BEIIECTBAMH, HEOOXOAMMBIMHU IS
¢GyHKIMOHUpPOBaHUS HEHpoHOB. OTMeYeH Takke TOT (PaKT, YTO KIIETKH HEHpOTIuH
CIIOCOOHBI K MEPEIBUKEHUIO B CTOPOHY 00jiee aKTUBHO (PYHKIIMOHUPYIOIINX HEHPOHOB —
st obecrieueHuss uX dPPekTuBHON paboThl U 0o0jiee BBICOKOM MOTPEOHOCTH B
MUTATEIbHBIX BEIIECTBAX.

HemnocpencTBeHHO TOJOBHOM MO3I IOJPAa3JEIsAeTCs HAa HECKOJIBKO OTHEIOB —
KOHIIEBOM, MPOMEXKYTOUHBIM, CpelHUN (3TH OTAENbl OTHOCATCS K OONBIIOMY MO3TY),
3aJHUM M TPOJOJNTOBATHIM (OTHOCHMBIE K POMOOBHIHOMY MO3TY), K KaXAOMY H3
KOTOPBIX OTHOCATCS eme Oonee MeNKHe CTPYKTYpHble KOMIOHEHTH. [lpuuem,
HEOOXOJIMMO OTMETHTb, YTO OTHECEHHME TeX WJIM MHBIX 3JIEMEHTOB K OMNpe/eICHHOMY
OTZENly TOJOBHOTO MO3ra JIOBOJIBHO YCJIOBHO M, KPOME TOrO, MOXKET pa3IMyaTbCs B
3aBHCHUMOCTH OT aBTOpa KJIaCCU(UKAIIUN AaHATOMUYECKUX 00pa30BaHHIA.

K koHIeBOMy — mepegHeMy — MO3TY OTHOCSATCS IUIAIl, BKIIOYAIOMIHUNA B cels
MOJIyIIapUsi TOJOBHOTO MO3ra, OOOHSTENbHBIM MO3I M IOJIOCATOE TEJIO0, a TaKkKe
o0Opa3yeMble 3TUMHU OTJIeIaMi OOKOBBIE kenmynouku. [lnam, kak u OOJIBIINHCTBO APYTHX
OTJIEJIOB TOJIOBHOTO MO3ra, (popMHpyeTcsi cepbIM U OenbIM BeriecTBoM. Cepoe BemecTBO
Npe/ICTaBIsieT cOo00M KOpy TOJIOBHOTO MO3ra, MOKPBHITYIO M3BUJIMHAMHU U 0Opo3Jamu,
HauboJee KPYyMHbIE W3 KOTOPBIX MMEIOT COOCTBEHHBbIE Ha3BaHus (0Oa3zanbHas Ooposna,
3aTBUIOYHO-BUCOYHAsE  0opo3da, CWibBHEBAa 00po3na, OSKTOCWIBBHEBA  0O0po3na,
HaJICUJIbBHEBa 00pO3/1a U MHOTHUE APYTHUE).
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[Ton kopo#t pacmoyniokeHo Oenoe MO3roBO€ BEHIECTBO, MPECTABISIONIEe COOOU
NPOBOJSLINE IYTH KOpPbl OONBIIMX MOJNYHIAPHM, CBS3bIBAIOIIME MEXAYy COOOH Kak
OTZEJIbHBIE LIEHTPHI OJHOTO MOJYIIAPHs, TaK W LIEHTPHI IIPABOI0 U JIEBOIO IOJIyLIApUM
MeXay cOOOM M ¢ OTJeNaMM CTBOJIa MO3ra U CHMHHBIM MO3roM. Te BOJIOKHA, KOTOpbIE
CBA3BIBAIOT MEXJAy co0oi JBa mosymapus, QOpPMHUPYIOT MO30JMCTOE TEJo,
pPacoJIOKEHHOE B LIENHM MEXAY IONYHIapUsIMHM M COCTOSIIEE M3 KOJIEHa M BallMKa
MO30JIMCTOTO TeJA.

[TonkopkoBbIe sipa, TaKkKe Kak M Kopa OOJbIIMX HOJdymapui, chopMHUPOBaHBI
cepbIM BemecTBOM. OHU BBINOJHAIOT (YHKIMIO HOCPEIHUKA B MPOBEIEHUH HEPBHBIX
MMITYJIbCOB, M3HAYAJIBHO MOCTYNAKOMNUX UMEHHO B IIOAKOPKY M TOJIBKO 3aT€M — B KOPY
Oonpmux nonymapuil. K NOIKOPKOBBIM SiApaM OTHOCHUTCS OOOHSATEIbHBIA MO3T,
COCTOSIIIMI, B CBOIO OYepelb, U3 OOOHATENbHBIX JIYKOBMI, TPAKTOB, W3BUIMH,
IPYLIEBUIHON J10JIM, TMIINOKamna (aMMOHOBBIX POroB) M cBoja. I'pymeBuaHas A0S
BBINIOJHSAET (PYHKIIMM BTOPUYHOTO OOOHATEIBHOTO LEHTPA, a TUIIOKAMII SIBISIETCS Kak
O0OOHATEIBHBIM, TaK U BKYCOBBIM IIEHTPOM.

B cocTtaB npoMeXyTO4YHOro Mo3ra BXOZSAT 3MUTajIamMyc, TaJlaMyC M THIIOTAIaMYC,
o0pa3yrouie CTeHKH TPEThEro KEIyI0YKa TOJIOBHOTO MO3ra. DNUTANAMYC BBINOIHSIET
HapaBHE € TPYLIEBUIHOM JOJEH M aMMOHOBBIMH poraMu (QYHKIHUIO OOOHSITEIBbHOTO
LIEHTpa, a TaKXKe CIY>KUT MECTOM pACIOJIOKEHUS 3nupu3a — SHIOKPUHHOMN XKele3bl, B
KOTOPOM OCYIIECTBISICTCSI CUHTE3 OMOJIOTMYECKH aKTUBHBIX BELIECTB, B TOM YHUCIIE —
MeJIaTOHUHA, THCTaMUHA U IPYTUX.

Tanamyc sBisercs OJHMM U3 ILEHTPOB OO0JEBOM YYBCTBUTEIBHOCTH U
peryaupoBaHUsl TOHYCA MBI, 4Yepe3 KOTOpbId HMH(OpManus B BUIEC BO30YXKICHUS
nepeaeTcs Mo UEHTPAJbHBIM MPOBOIALINM MYyTSAM K HEHMpOHAM KOpbI TOJIOBHOTO MO3Ta.
OH  ¢dopmupyercs  OONBIIUM  KOJUYECTBOM  siiep  (HECKOJIBKO  JIECSITKOB),
noJipa3feNsifonuxcs Ha crnenuduueckue u Hecnenududeckue. Crnenuduueckne sapa
BBIMOJHAIOT (QYHKIIMM MPOBEACHNUS KHHETHUYECKUX U TAKTHIBHBIX (KaK OT BHEUIHMX, TaK
U OT BHYTPEHHUX pELENTOPOB) HMITYJIbCOB, 3PUTEIBHBIX W CIYXOBBIX CHUTHAJIOB.
Hecneuuduueckue sapa nepenaror Bo30yXJI€HHE B pa3INYHbIe MOJKOPKOBBIE IIEHTPHI,
OTKyZla TOCJIe/IHeE PacHpOCTPAHIETCs MO HAMPABJICHUIO K KOpEe OOJBIIMX MOTYIIAPUH.
['unoTanamyc aHaTOMHYECKH HAXOJUTCA MO TaJlaMyCOM U BBINIOJIHAET (DYHKIIHMIO LIEHTpa
peryisiuu paboThl BereTaTuBHON HEPBHOU cucTeMbl. OH, TaKKe KaK U TalaMyC, COCTOUT
U3 A1ep, pa3Mepbl KOTOPBIX, OJIHAKO, HAMHOTO MEHBIIIE, YEM Y MOCIEAHETO.

Slnpa  THmoOTazamMyca  pacloJIOKeHbl — TPyNIamMd,  OOBEAUHEHHBIMH B
IIPEONTUYECKYIO, CPEIHIO0, HAPYKHYIO U 33/IHIOK0. B 3THX rpynnax siaep pacroyoxKeHbl
LEHTPHI T'0JI0/1a, HACBILIEHUS U JKAXKIbl (pEryisiuusi BOJHO-COJEBOTO OOMEHA B TECHOM
B3aUMOJICUCTBUU C TUNO(U30M, pacmoioKeHHBIM BOJM3M OT THUIOTalaMmyca),
pacno3Haroue omnpeaeacHHble  (U3MOJOTUYECKUE COCTOSIHUS OJjarojaps aHaluzy
COCTaBa MPUTEKAIOIIEH K HUM MO KPOBEHOCHBIM COCYJlaM KpOBM W BBI3bIBAIOIIUE,
COOTBETCTBEHHO pE3yJlbTaTaM 3TOr0 aHaIW3a, Pa3JIMYHbIE OILIYIIEHHS Yy >KMBOTHOTO,
HAJIMYME KOTOPBIX HAMPABICHO Ha YIOBIETBOPEHHE MOTPEOHOCTEH OpraHu3Ma C IIeNbI0
BOCCTAHOBJICHUSI HOPMAJIBHOI'O COCTaBa KpOBHU. Takke B TUIIOTalaMyce MMEETCsl LEHTP
TEPMOPETYISIUY, — Nepepa3fpak€eHue KOTOPOro OTBETCTBEHHO 3a  IOBBIIIEHUE
TEMIEpaTypbl Tela, LEHTP CHAa U OOAPCTBOBAHUS, LEHTpP, BIMAIOIIMA Ha I0JOBOE
CO3pEBaHMUE.

CpenHuil MO3r, pacHOJIOKEHHBIH 1033AM IMPOMEXYTOUHOro, (opMupyercs
YETBEPOXOJIMHUEM U HOXKKAMM MO3Td, KaXK1asi U3 KOTOPBIX, B CBOIO 04epellb, COCTOUT M3
NOKPBIIIKMA, OCHOBAHMSI W pPACIHOJOKEHHOM MeEXAYy HHMHM YEepHOM cyOcTaHIuu.
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YeTBepoxonMHe K€ MMEET 4eThlpe Oyrpa — JBa NepeAHuX M ABa 3aaHux. Ilepennue
Oyrphbl ABIAIOTCS LIEHTpaMH, 00ecreYynBaIOIIMMU BO3HUKHOBEHUE pediekcoB B OTBET HA
BO3/JICHICTBUE CBETOBBIX pa3JpakKUTelei, B TOM 4HCIE — 3padykoBOro pediekca,
JBUKEHUS TJIa3 U MOBOPOTA TOJIOBBI, CBEJIEHUS 3PUTEIBHBIX OCel. 3alHue ke Oyrpsl
YEeTBEPOXOJIMHUS SIBIISIOTCS CIYXOBBIMU IIEHTpaMH, paboTa KOTOPBIX OOYCIOBIMBAECT U
BO3HUKHOBEHHE HEKOTOPBIX BETETaTUBHBIX PE(IIEKCOB.

B mokpslmkax HOXKEK CpeJHEro MO3ra pacIlOIOKEHBl KpacHbIE sapa, sapa
OJIOKOBBIX U TJIa30[BUTATENIbHBIX HEPBOB. KpacHoe si1po 00pa30BaHO cepbIM BEIIECTBOM.
OHO IpUHUMAET y4acTUE B PETyJISIIUU MBIIIEYHOTO TOHYCA MOCPEICTBOM TECHBIX CBA3EH
MEXJIy HHUM M MO3KEUKOM, a TakKe CIUHHBIM Mo3roM. YepHas cyOcTaHius,
pacrlojio’)KeHHass B HOXKKaxX CpEJHEro Mo3ra, HeceT (YHKUUIO KOOPAMHHUPOBAHUS
JKEBATEJIbHBIX M TJIOTATEJIbHBIX AKTOB M, TAaK)KE€ KaK M KpacHbIe sSApa, BIMSIET Ha
MBIIIEYHBI TOHYC U MBILIEYHYIO KOOPAUHAIIUIO.

CtBON MO3ra, MOMHUMO CPEJIHETO MO3Ta M JAPYTUX aHATOMHYECKHX 0O0pa3oBaHMIA,
COJIEP)KUT B CBOEM COCTABE TaK HA3bIBAEMYIO PETUKYISPHYIO (OpPMAIUI0 — KOMILIEKC
KJIETOK pa3HbIX (OpM U pa3MepoB, COCAUHEHHBIX MEXIy CO00H M C Jpyrumu
CTPYKTYpaMH HEPBHBIMH BOJIOKHAMH, OOpPa3ylOIIMMH TyCTYIO CE€Th, B CBSI3M C YeEM
pPETHUKYJIsIpHAs, WIM ceTyaTtas, (Gopmanus M MoJydua cBOe Ha3zBaHHe. PacmosoikeHue
PETHKYISApHON (dopmanuu 0co00€ — YaCTUYHO OHA HAXOJUTCS B CPEIHEM MO3Te,
YaCTUYHO — B 3aJJHEM, a KayJaJIbHOW CBOEI 4acCThIO — B IPOJIOJITOBATOM, [IEPEXOIAIIEM B
CIIMHHOW MO3T 0€3 BUIMMBIX TPaHHII.

OYHKIMKM PETUKYISIPHON (hopMalMK 3aKIIOYAIOTCS B MPOBEACHUHM UMITYJIHCOB OT
OJIHUX CTPYKTYp HEPBHOM CHUCTEMBI K JIPYTrUM, BIHSHUM HAa pabOTy MHOTHX CHUCTEM
OpPraHOB W TKAaHEW, B TOM YHCIE€ — HA CEPAECYHO-COCYIUCTYIO CHCTEMY, IKEJE3bI
BHYTPEHHEH CEKpEUMH, MHILIEBAPUTEIbHYI0 W BBLACIUTEIBHYIO CcUCTeMBl. UYepes
PETUKYISAPHYIO (HOPMAIMIO UAYT U BOCXOJSIINE UMITYJIBCHl — 10 HAIPABICHHUIO K KOPE
rojgoBHoro Mosra. C ee NOMOUIbIO IMPOU3BOAATCS MHOTIOYHMCIIEHHBIE 3MOLMOHAJIBHbBIE
pEeaKIu KUBOTHOTO, MPUYEM Ha MX MPOSBICHUE OKA3bIBACT BIMSHUE KaK KOpa OOIBIITNX
MOJTYIIApUi TIOJT IEHCTBUEM PETUKYISIPHOUN (hopManuu, Tak U HAIPOTUB — PETUKYIISIpHAS
dbopMarus 1Mo BIUSHUEM KOPBI MOJIYIIaApUid OOJBIIIOT0 MO3Ta.

Eme oguuM BakHEHIIMM aHATOMHUYECKMM OOpa30BaHMEM MO3Ta  SBISICTCS
MO3K€EUOK, paCIOJIOKEHHBIN B 3aJIHEM MO3T€ PAJIOM C MO3TOBBIM (BapOJIMEBBIM) MOCTOM
Y IPOAOATOBaTEIM MO3roM. CTPYKTYpPHO MO3KE€UOK MOAPA3AEIAETCA HA IPAaBOE U JIEBOE
MOJYLIAPHS, MPABYIO U JIEBYIO JOJIM, & TAKXKE YEPBSIYOK, PACHOJIOKEHHBIN MOCEPEANHE
X oOpa3oBaHuil. Kopa momymapuii Mo3xkeuka oOpa3oBaHa CepbIM BEIIECTBOM, a
BHYTPU HHUX HAXOJUTCS Oelioe BEHIECTBO — MPOBOMAIIME IYTH MO3KEUKa,
MPEJCTABICHHBIE HEPBHBIMM  BOJIOKHaMHU. Takke MO3KEYOK HMEET HOKKHU,
chopMHUpOBaHHBIE, AHAJOTMYHO O€JIOMYy BEIIECTBY SJep MOJYyLMIapuidl MO3KeuKa,
HEPBHBIMU BOJIOKHAMH, COOpaHHBIMH B MYYKH, OTXOMSIIME OT MO3KE€UKa K JAPYTHM
MO3TOBBIM CTPYKTYpaM.

Uepe3 HWKHHE HOXKKH BOJIOKHA MPOXOASAT K MPOAOJIrOBATOMY MO3TY, 4epe3
CpellHHE — OT KOPbI MOJIyIIapuil 0OJIBIIOro Mo3ra (Mpuyem, OONBIIUHCTBO 3TUX BOJIOKOH
ABJISIIOTCS HUCXOSIIUMU, HECYIITUMU UMITYJIbChl OT KOPBI K MO3KEUKY), Uepe3 BEPXHHUE —
IIy4KH BOJIOKOH OT YETBEPOXOJIMHMs, SBIIAIOLIETOCS KOMIIOHEHTOM CpPEIHEro MO3ra.
Takke OT MO3KeuKa HAYT NYYKH BOJIOKOH K KPACHBIM s/IpaM, PAacHOJIOKEHHBIM B
MOKPBIIIKAX HOKEK CPEIHEr0 MO3ra, IPOMEXYTOUHOMY MO3Ty, & UMEHHO — Tajlamycy U
TUIOTaJIaMycCy, SBJISIOIIMMCS €r0 COCTaBHBIMHU YacTsIMH, siApaM, 0Opa30BaHHBIM CEPbIM
BEUIECTBOM U HaXOJALIMMCS I0J KOpOW mnosymapuid Ooibioro mosra. OyHKIUU
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MO3XK€EUKa 3aKJII0YalTCsl B KOOPAMHUPOBAHWU IPOM3BOJIBHBIX U HENPOU3BOJIBHBIX
JBWDKEHUH, M €ro IOpakeHUe, BBHUJY 3TOr0, BbI3BIBACT CHJIbHEHIIEE PacCTPOHCTBO
KOOpJMHAIIMN, CHWXXEHHUE YYBCTBUTEJIBHOCTH, MBIIIEYHOTO TOHYCA BCJIEJCTBUE
HapyILIeHUs] HOPMAJbHOTO BOCHPOU3BEAECHMUSI CTAaTOKMHETHUECKMX W CTaTUYECKUX
pedekcos.

Mo3roBoii (BapoJyiieB) MOCT OTHOCUTCSI K OJJHOMY M3 CTPYKTYPHBIX 00Opa30BaHUM
3aJTHEr0 MO3ra M JIEKUT Ha KpaHUAJIbHOW (TOJIOBHOM) rpaHMIE IPOJOJrOBATOIO MO3ra.
Taxoke, Kak U Ipyrue yacTH MO3ra MOCT 00pa3oBaH cepbiM U OebIM BemecTBoM. [lepoe
U3 HUX (GopMHUpYeTCs AIpaMU MOCTa, PETHKYJISPHON (opmalnuu M 4epernHO-MO3rOBbIX
HEPBOB, BTOpPOE — IIyYKaMH HEPBHBIX BOJOKOH. K BapommeBoMy MOCTy MOABOJSATCS
apdepeHTHbIe  (UYBCTBUTENIBHBIE) HEPBbI OT  PA3IUYHBIX 3KCTEPOPELENTOPOB,
PacmooKEeHHbIX B POTOBOM MOJIOCTH, I1a3aX, KOXKE U MbIIIEYHON TKaHU JIUIIEBON YacTH
roJIOBbl. JIBUraTelbHblE HEPBBI OT MO3TOBOIO MOCTa HANpaBJSIOTCS K JIMIEBOU
MYCKYJIaType.

[IpogonroBarblii MO3r PacHoyio’KeH B caMOW 3aJHEe 4acTH TOJIOBHOI'O MO3ra U
I'PAaHUYUT CO CIIMHHBIM MO3TOM, IIPUYEM YETKOM (paKkTHUECKOM IpaHHIIbl MEXy HUMHU He
UMEEeTCsl, TEOPETHUECKH K€ OHA MPOXOJUT MO KpaHUAJIbHOMY (IIepeIHEMY) Kpato aTjiaHTa
— IepBOro meiHoro mno3BoHka. K mpoaonaroBaroMy Mo3ry MOAXOAST YyBCTBUTEIbHbBIE
HEpPBbI, UMEIOIINE PELENTOpPbl Ha KOXE TIOJIOBBI, B OpraHax MHIIEBAapUTEIbHON U
CepJCUHO-COCYAUCTOM CHCTEM, CIIyXOBOM aHAJIM3aTOpe, AbIXaTeabHON cucteme u T.4. OT
IPOJIOJTOBATOIO MO3Ta BBIXOST HEPBbI TAaKKE€ KO MHOTUM M3 3THX OpPraHOB, B TOM
qucie, OTHOCSIIUMCS K MUIIEBAPUTEIIbHOM, JbIXaTeIbHON CHCTEMaM, KO)KHOMY TIOKpPOBY.
OrpomMHyr0 pojib MrpaeT HPOJOJrOBATHIA MO3I B PETYJSALMHM MBIIIEYHOTO TOHYCA,
oOecrieunBasi HalpsDKEHUE U pacciialdieHne MBI B 3aBUCHUMOCTH OT MOCTYMAOIIUX K
HEMY Yepe3 UyBCTBUTEIIbHbIE HEPBbI CUTHAJIOB.

B nenom, kak yxe OblJIO CKa3aHO BBIIIE, BCE CTPYKTYPHBIE 3JIEMEHTHI TOJIOBHOTO
MoO3ra (YHKIMOHHPYIOT B TECHOM B3aUMOJEHCTBHUHU, Onarojgapst 4emy BO3MOXKHO
CIIA)KEHHOE U CKOOPJMHUPOBAHHOE MPOTEKAHHWE BCEX MPOLIECCOB KU3ZHEIACATEIbHOCTH
OpraHu3Ma.

TI0 Ty LIAPHA

/ / / 00JBIIIOro MO3Ta
Gy o )

IIpomekyTouHBIT
MO’sT

Cpemani Mosr
MOCT e MO'TKEUOK

IIpoaomroBaThii "//:KN

MO3I

Puc. OT}IGJ'H)I T'OJIOBHOI'O MO3Ta

78



Touwnoie Ocroaiibie Ocsisanue
dauscen asuacenis

SPUIMEALILOC
/

logeoenue u
uysemea

apeie

Paasnosecue u
Koopouayus
asitaceni

Puc. ®yHkuuum oTAENI0B TOJIOBHOTO MO3Ta
3adanue: W3yYUTHL MaTepHal TEOPETUYECKOro 0030pa, NpOaHAIU3HPOBATh
MaTepuall, CIAeNlaTh KPATKUM KOHCHIEKT, 3apHCOBATh CTPOCHHE CIMHHOIO W TOJIOBHOTO
M03ra, GYHKIIMH OT/IEJIOB TOJIOBHOTO MO3ra, 0()OPMHUTH BHIBOJ.
Ilopsiiok BHINOJTHEHHS PA0OThI:

1. M3ydeHne MaTepraia TeOpeTHISCKOTro 0030pa
2. Brinmonnenue 3amanus

3. OdopmiteHne BIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOPOCHI

Conep:xxaHue oTyeTa:

B pesynbTate BhITIONHEHUST pabOTHI B paboueil TeTpain HOHKHO OBITh BHITIOJHEHO
3a/1anre U 0(hOPMIICH BBIBOJ

KoHTpoJibHBIC BONIPOCHI:

1. JlaiiTe ompezaeneHHe TIOHSATHIO «HEPBHBIC IIEHTPBD) W HA30BUTE WX
cBoricTBa?

2. OxapakTepu3yiTe BbICIIYIO HEPBHYIO JIEATEIBHOCTD?

3 Oxapakrepusyiite nepudeprudecKyro HEPBHYIO CUCTEMY?

4, OxapakTepu3yiTe BEreTaTUBHY0 HEPBHYIO CUCTEMY?

) Oxapaktepusyite paboTy CHUHHOTO MO3Ta?

6 OxapaxTepusyiite paboTy TOJIOBHOTO MO3ra?
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IIpakTuyeckasi padora Ne 15
TEMA: XapakTepucTHKA 5KeJ1¢3 BHYTPEeHHEH U CMELIAHHOM CeKpeLun
HEJIb PABOTDI: n3yunTs %ene3bl BHYTPEHHEN U CMEIIAHHOM CEKpPELUU
Teopernuecknii 0030p:

Yacmuaa xapakmepucmuka ycene3 6HYmMpeHHell U CMEUAHHOI ceKpeyuu

I'mmoranamyc. Oto cTpykrypHoe ob6pasoBanue I[HC. CoctouT u3 HeEMpoHOB,
4acTh KOTOPBIX 00J1aaeT MHKPETOpHOU pyHKIMe. OnHU HEUPOHBI 00pa3yIOT TOPMOHBI-
CTUMYJSATOPbl - HUX CEMb: KOPTHKOJMOEPHH, COMAaTOJMOEPHH, THUPEOIUOEPUH,
bommunubepuH, TIOIUOEPUH, MPOJAKTONIMOCPHUH, MEITaHOJIUOSpPUH ¥ TOPMOHBI-
UHTUOUTOPHI - UX TPU: COMATOCTAaTHH, IPOJIAKTOCTATUH U Me-JIaHOCTaTuH. JInbepuHsl u
CTaTHHBI C KPOBbIO MOCTYNAIOT B TMNO(U3 U OKa3bIBAIOT JIEHCTBUE, 00ECIEUUBAIOLIECE
o0pa3oBaHuE COOTBETCTBYIOIIMX T'OPMOHOB Tunogusa. ['mnortasiamuueckue HEUPOHBI,
CEeKpeTUpYyIole JTUOEpHUHBI M CTaTHHbBI, WHHEPBUPYIOTCA JIMMOMYECKOH CHCTEMOH,
CpPEAHUM MO3rOM, HEMPOHAMM CaMOT'0 TUIOTAJIaMYyCa.

Jlpyrue HEHpOoHbI TumoTajamyca o00pa3yloT aHTUANYPETHYECKHMH TOPMOH H
okcuTorH. O6pa3zoBaBIIMecs FTOPMOHBI [0 AKCOHAM HEMPOHOB CTEKAIOT B 3a/IHIOO JIOJIIO
runopu3a W TaM HAKAIUIMBAIOTCS, MO Mepe HaJOoOHOCTH IOCTynass B KpPOBOTOK.
bnarogaps nubGepuHaM M CTaTMHAM THUIIOTAlIaMyC OOECIIEYMBAET CBSI3b LIEHTPAIbHOMN
HEPBHOM CHUCTEMBI C TOPMOHAIBHOM CUCTEMOM OpraHu3Ma.

I'mnogus. Haxoaures y OCHOBaHMS TOJIOBHOTO Mo3ra. VIMeeT CloKHOe CTpOEHUE.
B Hem paznmuuaror aneHorunodus u HeWporunopus, B KOTOPHIX BbIpaOaTHIBAIOTCS
TOPMOHBI.

[lepennsst wacte runodpusza - ageHorunodus. JKenmesucrble KIETKH ee
IPOAYLHUPYIOT HIECTh T'OPMOHOB: COMAaTOTPONHBIM TOPMOH, JaKTOTPOIHBIA TOPMOH,
(GOJTUKYTOCTUMYIUPYIOIIUA TOPMOH, JTIOTEMHUZUPYIOMIUNA TOPMOH, THPEOTPOIHBII
TOPMOH, aJPEHOKOPTUKOTPOIHBIA TOPMOH.

T'opmon pocma. CTT obnagaeT BUIOBON CrIeNU(PUUHOCTHIO U ITUPOKUM CHEKTPOM
neictBus B opranusMe. OH ¢ KPOBBIO Pa3HOCUTCS 110 BCEMY OPraHU3MY U pEryaupyer
€ro pOCT: MOBBIIIAET CUHTE3 Oellka M TeM CaMbIM YBEIMYMBAECT MBIIICUYHYIO Maccy,
CIOCOOCTBYET pPOCTY CKeleTa M KOCTed B JUIMHY, YBEIUYMBACT pa3Mephbl Teja.
OObpazoBaHue TOpMOHA CTUMYJIUPYET CHUXKEHHE B KPOBU KOHIIEHTPALUU TIIOKO3bI U
YKUPHBIX KUCIIOT, MOBBIIIEHHE KOHLUEHTPAIlM AMUHOKHCIIOT.

ComaToTponHbIi TOPMOH BBI3BIBAET pa3HOOOpa3Hble MeTabonrueckue 3G eKTs:
NOBBIILIEHUE KOHIIEHTPALMU TIJIIOKO3bl B IUIA3ME KPOBHU, JKUPHBIX KHUCIOT, OTJIOXKEHUE
TJIMKOTE€HA B MBIIIIAX, CTUMYJIMPYET CEKPEIMI0 MOJIOKA U MPOoJuQepannio TuMpouHON
TKaHU.

[ToBbiIeHHOE 00pa3oBaHME TOPMOHA BeJET K ycKopeHuto pocrta. Eciam sTo
IPOMCXOIUT B MOJIOJIOM BO3pPACTE, TO JKMUBOTHOE U YEIOBEK PAacCTyT OYEHb OBICTPO, HO
IOPOMOPLMU Tela OCTAlTCd HOpPMalibHbIMU. Ecnu ke moBbllIeHHOE o0pa3oBaHuE U
BBIJICJICHUE TOPMOHA MPOUCXOJUT y B3POCIIOrO YEIOBEKA, TO 3TO MPUBOJUT K POCTY TEX
TKaHEel, KOTOphIe elle He NpeKpaTwin pocT. Takoe 3aboneBaHHWE Ha3bIBACTCS
aKpOMeETaJIHs.

Henocrarounoe oOpa3zoBaHune ropMoHa BeleT K 3afepke pocTta. Ecimu oHO
OTMEUYAETCs C CaMOr0 POXKICHWS, TO JKUBOTHOE pPACTET OYEHb MEIUICHHO, XOTS
IPOIOPLIMHU TENA OCTAIOTCS HOPMAaJIbHBIMH.

IIponaxmumn. Tlo cTpyKType, CBOMCTBAM U (PU3HOJOTHUUECKOMY JEHCTBUIO CXOXK C
COMAaTOTPOIIHBIM T'OPMOHOM, HO OH M30MpaTeIbHO JAEHCTBYET HA MOJIOUHBIE >KEJIE3BI.
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JITT, mnocrynas B KpOBb, CTHUMYJIMPYET PpAa3BUTHE MOJIOYHBIX JKEJIE3, CHHTE3
KOMITOHEHTOB MOJIOKA y JI aKTUPYIOIIUX CAMOK H JIp.

Aopenoxopmuxkomponnuwiii  2opmon.  IlocTymas B KpOBb,  OKa3bIBaeT
cnenu(puYecKoe BIUSHUE HAa TYYKOBYI0 M CETYATYyI0 30HBI KOpBl HAANOYEHYHUKOB:
YBEJIMUMBAET pa3Mepbl HAAMOYCUHUKOB, CTUMYIUPYeT oOpa3oBaHUE B HHUX TOPMOHOB
[IFOKOKOPTUKOUI0B, aHAPOTE€HOB, 3CTPOrE€HOB U T€CTareHOB.

Tupeomponmusiii 2copmor. I'OpMOH, TIOCTyMasi B KPOBb, OKa3bIBACT creu(pUIecKoe
JICICTBHE HA IIUTOBHJIHYIO JKEJI€3y: YBEIMUMBAECT €€ pa3Mepbl, CTUMYJIUPYET CHHTE3
TOPMOHOB.

Qonnuxkynocmumyaupyrouwuii.  20pmox. DOJUIMKYIOCTUMYIUPYIOMHUIA  TOPMOH,
noctynasi B KpoBb, OKa3bIBaeT clielu(pUyecKoe AeUCTBUE HA SUYHUKU WIM CEMEHHUKH -
CTUMYIUPYET POCT U pa3BUTHE (GOJUIMKYJIOB B SUYHMKAX, POCT M Pa3BUTUE KIETOK
CepTonu U CIEpMATOT€HHOT'O AMUTEIUS B CEMEHHUKAX.

Jlromeunusupyrowuii 2opmon. IlocTynas B KpoBb, OKa3bIBaeT crHenu(uueckoe
JIEMCTBHE HA SMYHUKU WIM CEMEHHUKH - CTUMYJIHMPYET PAa3BUTHE HHTEPCTULHAIBHOU
TKaHU SUYHUKOB M CEMEHHHKOB, OOECIEUMBAECT Yy CAMOK J03peBaHUE (POJUIMKYIOB B
SAUYHUKAX, OBYJSIMI0 M OOpa3oBaHUE >KEITOro Tela, CTUMYJIUPYET oOpa3oBaHUE B
SUYHUKAX U CEMEHHHUKAX MOJIOBBIX TOPMOHOB.

Jlunomponun. O651aiaeT MOITHBIM KUPOMOOMIH3YIONTUM JEHCTBHEM.

[IpomexxytouHass 4acth Tunodusa. JKenesucteie KIETKH €€ BBIPAOATHIBAIOT
METaHOLUUTOCTUMYIH-PYIOIINI TOPMOH.

Menanoyumocmumynupyrowuti  2copmorn. CTUMyIHpyeT OWOCHHTE3 IUTMEHTa
MeJIaHWHA B MUTMEHTHBIX KJIETKAaX KOXH, Boyioc. PacnpeneneHue NurMeHTa npuBOJuT K
MOTEMHEHUIO KOXXM U BOJIOC. 'OpMOH ydacTByeT B TEMHOBOM aJamnTalliy, MOBHIIIAET
OCTpOTY 3pEHHUS.

3anusag gons runodusza - HeWporunopus. B Heill JenoHMpYHOTCS TOPMOHBI,
BbIpa0aThiBaeMble B  THUMOTajgamMyce. OTUX TOPMOHOB JiBa: OKCHTOLMH U
AHTUAMYPETHUUYECKHUI TOPMOH.

Oxcumoyun. TOpMOH ~ TIOCTYNaeT B  KPOBb  PEeQUIEKTOPHO TIPH  JOCHUH,
pa3lipaKeHUH PELENTOPOB COCKa M MOJIOYHOM JKeJe3bl M OKa3bIBaeT BIMSHHE Ha
INIaJIKYI0 MYCKYJIaTypy aiabBeos MOJIOYHOM skelie3bl. OH BBI3bIBAET COKpAIIEHUE albBEO,
U MOJIOKO TNE€peMeIlaeTcs U3 albBeoJl B [UCTEPHY MOJIOYHOMN Keje3bl, T.€. MPOUCXOIUT
MOJIOKOOT/1a4a.

OKCUTOIMH B OOJIBIITUX KOJIWYECTBAX BBIJIEISETCS B KPOBb MPHU POJAX M BHI3BIBACT
COKpAIIIEHHE MaTKH, CIIOCOOCTBYS BBIXOY TUIOJA.

Anmuouypemuueckuti 2copmon. IlocTynaer B KpoBb M OKa3bIBaeT crenuduueckoe
BJIUSHUE Ha W3BUThIE KaHANbLbl HE(MPOHOB TOYEK, OOECHEUYHBACT YBEJIUYCHUE
peabcopOu BOABI W3 JUCTAIBHBIX CETMEHTOB KAaHAJBIEB B KpPOBb, BBI3BIBAs
YMEHBIIEHHE MOYEOT/ACIICHHUS.

Imu¢us. [Ipencrasiser coboit oOpazoBaHHe LEHTPAIHHON HEPBHOM CHUCTEMBI U
HaXOJUTCs B MpoMekyTouHOM Mo3re. Kietku snuduza o6pa3yroT ropMOHBI CEPOTOHUH,
MEJIATOHWH, aJpPEHOrJIOMEPYJIOTpOnMH ©u 1p. B merom »snudu3 ydactByeT B
OCYIIECTBJIICHUU IIUPKAJHBIX PUTMOB, OMOJIOTMYECKHX YacoB, TpaHC(HOPMAIIMIO HEPBHBIX
MMITYJIbCOB OT 3pUTEJIbHBIX PELIEITOPOB B NHKPETOPHBII MpoIieCC.

CepomonuHr CUHTE3UPYETCS THEM; HOUBIO OH IIPEBPALLAETCS B MEJIATOHUH.

Menamonun - aHTarOHUCT MEJIAHOUUTOCTUMYJIMPYIOIIETO TOPMOHA, CHMXKAET
YHUCIIO CEKPETOPHBIX I'paHysl B NUHeasonuTax. OH NPUHUMAET y4acTHE B PEryssiuuu
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pa3BUTHA U JEATENbHOCTU IOJOBOM CHCTEMBI, NpEAOTBpallas MPEeXKIECBPEMEHHOE €€
pa3BUTHE.

Aopenoeno-mepyromponun CTAMYINPYET 00pa30BaHKUe B KITyOOUKOBOU 30HE KOPbI
Ha/IMTOYEYHUKOB TOPMOHA anbdocmeporna. HoBelline uccieoBaHus IMOKa3bIBalOT, UYTO
(YHKIMOHAIBHO aKTUBHBIMU TOPMOHAMU SN (U3a SBISIFOTCS TENTH/IBI.

300Has kese3a. [IposBisieT 1eATeIbHOCTD O MOJOBOTO CO3PEBAHUS OPraHU3Ma,
10CJI€ 3aBEpUICHHUs KOTOPOI0 MPOUCXOAUT (U3NOJOTMYEcKas WHBOJIOLUSA €ro. 300Has
JKelle3a UHKPETHPYET TOPMOHBI MUMO3UH, MUMuH, T-akmueun,; sBISETCS LNEHTPAIbHBIM
OpPIraHOM CHCTEMbl UMMYHOT'€HE3a, OTBETCTBEHHBIM 3a (JOPMHUPOBAHNE UMMYHUTETA.

['opMOHBI THMyca CTUMYJIHUPYIOT OOpa3oBaHHE JUM(OUUTOB M MHpoAyKuuio T-
TUM(}OIIUTOB.

Haanoyeynuku. OTO MapHBIE KeJe3bl, PaCIOIOKEHHBIE BIIEpeau MoueK. B Hux
pa3nuyaroT KOPKOBBIM CIIOM M MO3rOBOE BEIIECTBO, KOTOpbIE MPEACTABIISAIOT COOOM
CaMOCTOSITEIbHBIE JKEJIE3bl BHYTPEHHEH CEKpEeUMH U BbIpaOaThIBAIOT COOCTBEHHbBIE
TOPMOHBI.

KopkoBerii cnoif. BelpaOaTeiBaeT Tpu BHJAa TOPMOHOB: MHHEPaTOKOPTHKOWIBI,
[JIFOKOKOPTUKOUBI U TIOJIOBBIE TOPMOHBI. Bce ropMOHBI MMEIOT Ba)KHOE 3HAUYEHUE B
peryJsiuy MpoueccoB 0OMEHa BELIECTB.

Munepanoxopmuxouosi y4acTBYIOT B perysiiud 0OMEeHa MHHEpaIbHBIX BELIECTB
Y BOJbI, IOBBIIIAIOT WHTEHCHBHOCTH BCAChIBAaHUS HAaTpUs B KAaHAJIbLAX IOYEK U B
KHILIEYHHKE.

I'niokxokopmukouowvl y4acTBYIOT B Peryisillud  NPEUMYIIECTBEHHO oOMeHa
YIJEBOJOB, TOBBILIAS YPOBEHb TIJIOKO3bI B KPOBHU, CTHUMYJIUPYIOT pacrnaja OelKoB,
0COOEHHO B MBIIIIIIAX, U MPEBpAIICHNEe aMUHOKUCIIOT B IIIOKO3Y, pacnaj Kupa.

I'pynna nonogvix copmonoe CTUMYJIUPYIOT POCT U Pa3BUTHE MYKCKUX U KEHCKHUX
IIOJIOBBIX OpraHOB, POCT OpraHU3Ma BO BpEMsS IOJOBOTO CO3pPEBaHUSA, pPA3BUTHE
BTOPUYHBIX MOJIOBBIX TPU3HAKOB.

['opMOHBI KOpBI HAJIMTOYEYHUKOB O0ECIIEYMBAIOT MOBBIIIEHUE CONMPOTUBISIEMOCTH
opraHu3Ma K JeHCTBUIO HEOIAronpusTHHIX (DaKTOPOB, MOBBIIIAIOT OOecIeueHne TKaHEeH
VCTOYHUKAMH DHEPrUH, MPENOTBPAILAIOT YPE3MEPHYI0 MHTEHCUBHOCTH OKHCIUTEIBHBIX
IPOLIECCOB, MOAABIISAIOT BOCIAIUTEIbHBIE IIPOLIECCHI.

Moszrosoe BemecTBo. JKenes3a pacnoyno)keHa BHYTPY HAIIOYEUHUKOB U OKpYKeHa
KOPKOBBIM cj0eM. CHHTE3UpYyeT M BBIJEISET FOPMOHBI KaT€XOJIAMHUHBI - aJIpEHAJIMH,
HOpaJpeHaIuH, 10(haMUH.

Hopamun v nopadpenanun SBIAIOTCA MPEIIIECTBEHHUKAMU CHHTE3a aJpeHallnHa,
MO3TOMY UX JIeCTBHE B OCHOBHOM IOI00HO aJIpeHaNINHY.

Kamexonamunsl yqacTBYIOT B PEryiqsiUH BCEX BHJOB OOMEHa BEIIECTB:
YCWINMBAIOT pacnaj IJIMKOT€Ha B TKAaHSAX, IO IJIFOKO3bl M IOBBIMIAIOT KOHLEHTPALUIO
[JIFOKO3bl B KPOBH, YCHUJIMBAIOT paclaj] *KUpa B )KUPOBOM TKaHU U OKHUCIIECHUE IIIIOKO3bI U
KUPHBIX KHUCIIOT, 00eCrieunBatoT pacmaj Oefka Mpu HeJI0CTaTKe yrieBOJOB, MOBBIIIAIOT
MEPEHOC IIEKTPOIIUTOB Yepe3 MeMOpaHbl KJIETOK U JIp.

KarexomaMuHbl OKa3blBalOT BIUSHHUE Ha JEATENbHOCTH ps/ia OPraHOB:
CTUMYJIUPYIOT paboTy ceplua, MOBBILIAIOT AABJIEHUE KPOBU B COCYAAX, PACHIMPSIOT
3padyoK, TOPMO3AT pabOTy MMILEBAPUTEIBHOIO TPAKTa, IMOBBILIAIOT BO30YIUMOCTh U
YMEHBIIAIOT YTOMIISIEMOCTh CKEJIETHBIX MBIIIL, ITOBBIIIAIOT YCTOMYUBOCTh OpraHu3Ma K
BPEIHBIM BO3JECHCTBUSAM.
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IluTtoBHaHAA :KeJse3a. PacnonoxkeHa 1o o0e CTOPOHBI YepHAJIOBUAHOIO Xpslla
roprand. OHa  COCTOMT U3  JKEJNE3UCThIX  (OJUIMKYJIOB U OKpYy)Karolieu
napaoJUIMKYyIIpHON TKaHU. DOJIMKYJIbl CUHTE3UPYIOT CHEHU(PUUIECKUE TOPMOHbI
TUPOKCHUH M TPUHOATHPOHUH M3 aMHUHOKHCIOTHI THUPO3MH M HEOPraHMYECKOro Hoja.
[TapadonnukynsapHas TKaHb CUHTE3UPYET HEHOIUPOBAHHBIN TOPMOH
TUPEOKAJIBLIUTOHNH.

Tupokcun, mputioomuponun. IlocTynas B KpoBb, OKa3blBalOT BIMSHHME Ha BCE
KJIETKA OpPraHM3Ma, Y4acTBYIOT B PEeryjsiiuu BCEX BUIOB OOMEHa BEIIECTB, IPOLIECCOB
pocta u nuddepeHIUpOBKH TKaHeW, opraHoB. OHHM YBEJIMYHUBAIOT WHTEHCHUBHOCTH
OKHCIIUTENBHBIX IPOLIECCOB, CTUMYIUPYIOT POCT OpPraHu3Ma, pa3BUTHE M (DYHKIUIO
MIOJIOBOM CHUCTEMBI, CHHTE3 INIMKOTEHA B NIEYEHH U JKHUpa MOJIOKA, BbIBeIeHNE BOJIbl. OHU
Y4acTBYIOT B PETYJSIIUM PAa3BUTUS HEPBHOM CHUCTEMBI U €€ BO30YIUMOCTH,
00ecreunBaloT HOPMAIbHYIO (PYHKIIUIO KOXKH.

[Tpu runopyHkumMu (OJUIMKYJIOB XKele3bl, HEAOCTaTKe €€ T'OPMOHOB B IEPHO[
pocTta y JKMBOTHBIX 3a/Ie€p)KMBAETCSI POCT, Yy B3POCIBIX pPa3BUBAECTCS MHUKCEIEMA,
NOHMKaeTcss 0OMEH BELIECTB U BO30YIMMOCTh HEPBHOM CHCTEMBI.

[Ipu runeppyHKUMKM IIMTOBUIHOM JKejie3bl TOBBIMLAIOTCS OKHUCIUTEIbHBIC
IPOLECChI, BO30OYAUMOCTb HEPBHOW CUCTEMBI, OTMEYAETCS UCTOILIECHHUE.

Tupeokanvyumonun. IlocTynast B KpoBb, BIMsET Ha 0OMeH Kanblusa U (Gocdopa B
opranu3Me. 'opMOH aKTUBHpYET OCTEO0NacThl, T.€. yYaCTBYET B (QOPMUPOBAHUU KOCTH,
o0ecrieunBasi OTJIO)KEHHE B KOCTHOM TKAaHU KalblLiMs, CHUXAET COAEpXaHHE KalbLUs B
KpPOBH.

IMapamuToBUIHBIE KeJie3bl. PacnonararoTcss Ha 3aJHEH MOBEPXHOCTH OOKOBBIX
JIOJIEW IIMTOBUAHOM KEJIe3bl WM IOIPYKEHbl B €€ TKaHb. JKene3bl CHHTE3UPYIOT
apaTroOpMoOH.

Ilapameopmon. IlocTynaeT ¢ KpoBbIO K KOCTSIM, [TIOYKaM U KUIIEYHUKY. Bmecte ¢
TUPEOKAJIBLIUTOHMHOM 00€CIeuYnBaeT MOCTOSHCTBO COJEpKaHUs KajblMsg B KPOBU -
MOBBIIIAET KOHIIEHTPALMIO, YBEIMYMBAET aKTUBHOCTh OCTEOKJIACTOB M TaKUM 0Opa3zom
BBI3bIBAET Pa3pyLICHHE KOCTHOM TKaHU, YCWJIMBAET BCACBIBAHUE KAJIBLIMS B KUIIECYHHUKE U
B [IOYKaX.

OcTpoBKOBBIIl anmapat mNoOMKeJayI0YHOH :xeje3blllomkenynounas xenesza
pacnojio)keHa B S-00pa3HOM U3ruOe JIBeHaAUATUNEPCTHOM KUIIKU. (OCTPOBKOBBIMA
ammapar ee COCTOMT u3 Oera-, anbda - W JeNbTa-KJIEeTOK. beTa-KieTku MpoayuupyroT
TOPMOH MHCYJIHH, alb()a-KIeTKH - TOPMOH TJTIOKAaroH M JIENbTa-KJIETKH - COMaTOCTATHH.

Hncynun. Oxa3pIBaeT BIUSHUE HA BCE BU/IbI OOMEHA BEIIECTB B OpraHax U TKaHsX,
npex/e Bcero Ha oOMeH yriieBofioB. CHUXKaeT cojiep KaHKe TIIIOKO3bl B KPOBH, TOBBILIAS
TPaHCIOPT €€ B KIETKHU, TJE€ CIOCOOCTBYET MPEBPAILIECHUIO TIJIIOKO3bl B TIJIMKOTEH.
['muKoreH - 3TO JKUBOTHBIM KpaxmaJjl, KOTOPbII OTKJIAJIbIBAETCS B MIEYEHU U MBIIIIAX PO
3anac. UHCynuH criocoOCTBYET CUHTE3Y Oelika U Kupa.

NHCynuH - 3TO €IMHCTBEHHBIH TOPMOH B OpPraHU3Me€, KOTOPBIM CHHXKAET
cojepaHue caxapa B KpoBu. [loaTomy mpu 3a00jIeBaHUM TOKEITYJAOYHON >KEIe3bl,
KOIJla HapyliaeTcsi ero oOpa3oBaHHE, Pa3BHUBAETCS CaXapHbIH JUAOET - TMOBBIIIAETCS
YpOBEHb TIIIOKO3bI B KPOBH, HapylIaeTcsi 0OMEH BELIeCTB, caxap MOSBISETCS B MOYE.

I'mokazon, OKa3pIBaeT BIUSHUE, IPOTUBOIOIOXKHOE HHCYIUHY, T.€. CIIOCOOCTBYET
NPEBPALLEHUIO TIJIMKOreHa B TUIIOKO3y. Ilpum JeicTBUM TilOKaroHa IOBBILIAETCS
COJIEpP’)KaHME TIIIOKO3bl B KPOBH. [JIFOKaroH IEHCTBYET TOJBKO HA IPOLECCHl pacnaja
IJIMKOTEHA B IIEYEHH U HE OKa3bIBAET MOA0OHOI0O BIMSHUS B MBIIIEYHON TKaHU.
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Comamocmamun. IHKpeTupyeTcst JesibTa-KJIeTKaMH  OCTPOBKOBOI'O  alllapara,
JeMCTByeT yrHetarolie Ha Oera - u anb(a-KIeTKH UHCYIsIpHOro ammnapata. Ilonmasmiser
o0pa3oBaHWE COMATOTPOIIHOTO TOPMOHA, psfa NHIIEBApPUTENbHBIX (PEPMEHTOB,
COKPATUTEIBHYIO IE€ATEIBbHOCTD KEIYIKA, KUILIEYHUKA, )KETYHOTO My3bIPS.

IToJ10BBIE Kese3bl: AMYHUKH, KeJIToe TeJI0, IIAleHTAa, CeMeHHUKH. SINYHUKY -
KEHCKHE I0JIOBBIE Kene3bl. MecTo 00pa3oBaHusl TOPMOHOB B SIMYHMKAX - (ouiuky’l. B
¢domukynax oO0pa3yrTCsi 3CTPOT€Hbl M B HEOONBIIMX KOJMYECTBAX aHIPOTEHBI U
recTareHbl. 3HAYUTEJIBbHOE KOJIMYECTBO IOJOBBIX TOPMOHOB MpPOIYLHMPYETCS IOCie
HACTYIUICHUS IIOJIOBOU 3PEJIOCTH.

OCTporeHsl - scmpaouon, scmpuon u scmpon.Iloctynas B KpoBb, 00yCIOBINBAIOT
POCT M pa3BUTHE )KEHCKHX IOJOBBIX OPraHOB, a TAK)KE BTOPUYHBIX MOJIOBBIX IPU3HAKOB -
MOJIOYHBIX KeJIe3, 0c000ro Tenocnoxenus. C MOMEHTa HAaCTYIUIEHHs IOJI0OBOM 3pesiocTh
OHM CTUMYJIUPYIOT pa3BUTHE (OJUIMKYJIOB, CO3pEBaHHUE SHIEKIETOK, IOJIOBOM
JIOMUHAHTBI, CTPYKTYPHO-(U3NO0JIOTHYECKHE U3MEHEHUS B TIOJIOBBIX OpraHax, CBs3aHHBIE
C TIOJIOBBIMHU LIUKJIAMU Y CAMKH.

DCTpOreHsl y4acTBYIOT B PETYJIALMA OOMEHA BEUIECTB, YCUIUBAIOT CUHTE3 OEIIKOB
U 00pa3oBaHUE MBIIIEYHOW TKaHU, IOBBIMIAIOT CONPOTUBISIEMOCTh OpraHu3Ma K
BpEIHBIM BO3JICHCTBUSIM.

XKenroe Teno obpaszyeTcsl mocie OBYJISLUU, HA MECTE JIONHYBIIETO (OJUIMKYIIA.
XKeneza npoayuupyeT ropMOHBI IPOrECTEPOH U PEITAKCHUH.

IIpocecmepon. IlocTynas B KpOBb, OKa3bIBAa€T BIMSHHUE HAa MATKy M MOJIOYHBIE
JKeJIe3bl: MOHWKACT YYBCTBUTEIBHOCTh MAaTKU K OKCHUTOLMHY, CTUMYJIUPYET pPa3BUTHE
IUTALIGHTHl W ajlbBEOJ B MOJIOYHBIX JK€JI€3aX, MO3TOMY €ro Ha3bIBalOT "TOPMOHOM
o6epemeHHOCTH".

Penaxcun. Tloctynast B KpoBb, 00€CIIEUUBAET PENAKCALMIO JOHHOTO COYJICHEHUS,
paccnabieHne CBA30K Ta30BBIX KOCTEH, HEOOXOIUMBIX JUIsl HOPMaJIbHOT'O T€UEHHS POJIOB.

[InanenTa - BpeMeHHas keje3a BHYTpeHHE! cekpelnu; QyHKIIMOHUPYET B MEPUO
oepemenHocTH. llnameHtra npoAyuupyer Ledyl TpyHny MHOJOBBIX TOPMOHOB, CpeAu

KOTOPBIX 1po2cecmepoH, 9CMpo2eHyl, PeNaKcun, peryIupyronmx MPOLIECCHI,
MPOUCXOISAIINE B OpraHU3Me MaTepu U III0/a.
CeMeHHUKM -  MYKCKHE  TOJIOBble  kene3bl. ['opMOHBI  00pasyroTcs

WHTEPCTUIIMATILHON TKaHblo, KieTkamu Jledioura. CeMeHHUKH 0Opa3ylOT TOPMOHBI
aHJIPOTE€HbI, B MEHBIINX KOJINYECTBAX ICTPOTCHBI.

AHOpocenbl - mecmocmepoH, aHOpPOCMeHOUOH7;aHOPOCMEPOH U IP. TIOCTYIAIOT B
KPOBb M pa3HOCITCA 1O BceMy opraHuzMy. OHH CTUMYITUPYIOT POCT U pPa3BUTHE
MY)KCKUX TIOJIOBBIX OpPTaHOB, BTOPHYHBIX MOJOBBIX IPHU3HAKOB, a C HACTYIUICHUEM
TIOJIOBOM 3PEJIOCTH - CIIEPMHUOTEHE3. AHJIPOT€HbI CTUMYJIHPYIOT CHHTE3 Oelika, pa3BUTHE
MBILICYHOW TKaHU, CEpAlld, KOCTHOW TKaHHU, CKEJeTa, MOBBIIIAIOT COMPOTUBISEMOCTh
OpraHr3Ma HeOJIarONpPUATHBIM BO3JCHCTBUSM, a TAK)Ke pabOTOCTIOCOOHOCTS.

JAuddys3naa d3HI0KpUHHAA cucTeMa. TKaHeBble TOPMOHBI. B TKaHiIX opraHos
OpraHnM3Ma HMMEIOTCS SHIOKPUHHBIE KJIETKH, KOTOpPhIE Pa3HOOOpa3Hbl Mo TUMaMm. Bcio
COBOKYITHOCTh TaKHX OJHIOKPUHHBIX KJIETOK HA3BIBAOT "Oughghyznas sHOOKpunHas
cucmema". Takue KJIETKHM OOHapyXeHbl B OpraHax >KeIyJOYHO-KHIIEYHOTO TpPakKTa,
MOJIKETYJOYHOM JKene3e, MOYKaxX, MOAUETIOCTHBIX M OKOJOYIIHBIX CIIOHHBIX JKelle3ax,
JeTKHUX, KOXKe, HEpBHOM cCHCTEME, B CHUMMIATHYECKUX TaHrausx u 1p. KomwmuecTBo
WHKPETOPHBIX KJIETOK B TaCTPOIHTEPONMAHKPEATHUYECKON SHIOKPHHHON CHCTEME BHIIIE
YeM BO BCEX M3BECTHBIX JKeJie3ax BHYTpPEHHEW cekpenuu. Kaxkaplii THI KIETOK
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mupy3HOH  SHIOKPHUHHON CHCTEMBI MPOAYHHPYET CHEIH(PUYECKHE TOPMOHBI,
BO30YXKJasiCh 4epe3 MECTHbIE MEXaHM3Mbl U C Yy4acTHEeM HEpBHOW cucTeMbl. ['OpMOHBI
WIA TIOCTYMAlOT B KpPOBb, MPHHOCATCS K KICTKAM-MHILICHSIM, WIH BBIIEISIOTCS B
MEXKJIETOYHOE IMPOCTPAHCTBO, HE TIONajgasi B KPOBEHOCHOE PYCJIO, W JCHCTBYIOT Ha
PAIOM HaxXOJSIIYIOCS KJIETKY-MHIIIEHb, OKa3bIBas PETYJISITOPHOE BIUSHUE.

Kenynok. B Hem o00pa3zyrorcs: eacmpur -CTUMYJTUPYET CEKPELHIO COJISTHOU
KACJIOTBI M TENCHUHA  JKEeIyJOYHBIMU  JKelle3aMH,  MOTOPUKY  IKEIIyJKa,
JBEHAIATUIIEPCTHON KUIIKU U JIP.; 2ACMPOH - yTHETaeT 00pa30BaHue COJISTHONW KUCIIOTHI
KEITYIOYHOTO COKA; CEePOMOHUH - CTUMYIUPYET CEKpeluuto (EepMEHTOB KENTyIOYHOTO
COKa, CITU3U, MOTOPHUKY JKeNyJIKa U KUIIIEYHUKA.

Kumeynnk. B HeM CHHTE3UpYIOTCS: cekpemur -CTUMYIUPYET 0O0pa3oBaHHE
KUAKOW YacCTH TMOPKENYI0YHOTO W KUIIEYHOTO COKOB, KEIYM, MENCHHA KETyTOYHOTO
COKa, TOPMO3HUT MOTOPUKY JKEIyJAKa ¢ KHUIIEYHUKA U 1. XOJUYUCTNOKUHUH-
NAHKpeo3UMuH -CTUMYJIHpPYET o00pa3oBaHHe (EPMEHTOB MOJKEIYJOUYHOTO COKa,
COKpAILIEHUE JKEIYHOTO IY3bIpsl U Jp.; IHMEPO2ACMPUH U IHMEPOLACMPOH - TIEPBbIN
CTUMYJIUpPYET, a BTOPOHM TOPMO3HUT CEKPELHUI0 KEIYAOYHOTO COKa; OYOKPUHUH,
SHMEPOKPUHUH -CTUMYITUPYIOT JIEATEIbHOCTh KHUIIEUHBIX Kene3; cyocmauyus P -
CTUMYJUPYET MOTOPHUKY KHIICYHUKA; SUMUKUHUH - CTUMYIUPYET IBHKEHHE BOPCHHOK
CIIM3UCTON 000JIOYKM TOHKOTO KUIIIEUHUKA U JIp.

[Momxenynounas sxene3a. B ueit kmerku APUD-cuctemsr o6pa3yrot: aunoxaun -
CTUMYJIHpPYET oOpa3oBaHue (GocPaTUIOB U OKUCICHUE >XUPHBIX KHUCJIOT B TECYCHH,
NPEeIOTBPAILAET KUPOBOE NEPEPOKICHUE IE€UEHU; 8A20MOHUH - TIOBBIIIAET TOHYC U
AKTUBHOCTh IAapacUMIATHYECKOW WHHEPBALIUU; NAHKPEAMmu4ecKutl  NOoaunenmuo -

CTUMYIUPYET  CEKPEeIUI0  TOKEIYAOYHOTO  COKa; YeHmponHeun - BO30YKIaeT
JIBIXaTeNbHBIN IIEHTP, PACIIUPSAET MPOCBET OPOHXOB.
[Toukn. B  HHUX  CHHTE3UPYIOTCA: peHuH - NIPEBpPAIIACT  TJIIMKOMPOTEUT

AHTMOTEH3UHOT€H B AHTMOTEH3UH-l, KOTOpBI MNPEUMYILIECTBEHHO B JETKUX IOJ
NENCTBUEM NENTUAA3BI MEPEXOJUT B arMoTeH3UH-11, BBI3BIBAIOIINN CY)KEHHE COCYIIOB U
MOBBILLIEHUE TABIICHUS; MEeOYILIUH -0Ka3bIBAET COCYAOpacIIMpAIOIIEe
NEUCTBUE;2pUMPONOIMUNY TIEUIKOYUTNONOIMUH, MPOMOOYUMONOIMUH - CTUMYJIHPYIOT
COOTBETCTBEHHO 00pa30BaHUE SPUTPOLIUTOB, JIEGUKOLUTOB U TPOMOOLIUTOB.

OxkonoymHas sxene3a. B Hell cuHTE3upyeTcs napomun - CTAMYJIUPYET pPa3BUTUE
XPAIIEBON M KOCTHOW TKaHU, JICHTUHA 3y0OB.

Hepsnas Tkanb, TpoMOonMTEL. B HUX 00pa3yeTcs u IEMOHUPYETCS CepOmMOHUH.

[ToutHn BO Bcex opraHax M TKaHSAX OPTaHU3Ma 00pasyroTcs npocmacnanounsvl. OHU
OKa3bIBAIOT Pa3HOOOpPa3HOE AeCTBIE Ha OOMEH BEIIECTB, MHCYJIMHOMOJ00HOE BIUSHUE,
ctumynupyrot cunre3 ropmonos - CTI, AL, TTI', AKTT, creponnos, crnocoOCTBYIOT
OCBOOOXK/IEHUIO OKCUTOILIMHA, MponakTuHa, JI I, ctuMynupytoT co3peBanue QpoTuKyIoB
U OBYJISLIMIO, YYAaCTBYIOT B PEryJISIIUU POJOB, BbI3bIBAsi CUIBHOE COKpAIICHHE TIAIKUX
MBI,
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®duznosiornyeckue OCHOBbI NPHUMEHEHHSs TOPMOHOB B KHBOTHOBOACTBE W
BeTepUHAPHH

T'opmonsr — IPOIYKTHI CEKPELINHA SHAOKPUHHBIX JKEJIE3, BBIACIAIOMINECS MPSAMO B
KPOBOTOK U O0Jajalomre BbICOKOH (DU3HOJIOTMYECKOW aKTUBHOCTHIO. [ J1aBHbIE
SHJIOKPUHHBIE >KeJIe3bl MJICKONMHUTAIONUX — TUNo(H3, IMUTOBUIHAS U MapalluTOBHU/IHBIC
JKeJe3bl, KOpa HAJANOYEYHUKOB, MO3FOBOE BEIIECTBO HAJIIOYEUYHHKOB, OCTPOBKOBAs
TKaHb MOJKEITYIOYHOM JKele3bl, MOJIOBbIE XKeye3bl (CEMEHHUKH U SUYHUKH), IJIalleHTa U
TOPMOH-TIPOAYLUPYIOIIME YYACTKU JKEIIyAOYHO-KHMIIEYHOro Tpakra. B opraHusme
CHUHTE3HPYIOTCS U HEKOTOPBIE COSAUHEHUSI TOPMOHOIOI00HOTO IEHCTBHSL.

['opMoOHBI, ONaB B KPOBOTOK, JOJIKHBI IOCTYNAaTh K COOTBETCTBYIOIIMM OpraHaM-
MuUnIeHs M. TpaHCIOPT BHICOKOMOJIEKYJISIPHBIX (OETKOBBIX) TOPMOHOB U3YYEH MaJlo U3-3a
OTCYTCTBUSl TOUHBIX JIAHHBIX O MOJIEKYJIIPHOI Macce U XUMHYECKOM CTPYKType MHOTUX
U3 HUX. ['OPMOHBI CO CpaBHUTEIBHO HEOOJBIION MOJEKYISPHON Maccol, Takue, Kak
TUPEOUJHBIE U CTEPOUJHBbIE, OBICTPO CBSA3BIBAIOTCA C O€NKaMH IUIa3Mbl, TaK 4YTO
coJiepKaHie B KPOBH TOPMOHOB B CBSI3aHHOU (popme BhIIIE, 4eM B CBOOOTHOMN; 3TH JBE
dopMBl HaxoIATCS B JIUHAMHYECKOM paBHOBecHH. VIMEHHO CBOOOJHBIE TOPMOHBI
MPOSIBIIIOT OMOJIOTMYECKYI0 aKTUBHOCTh, U B pAJE CllydaeB ObUIO YETKO MOKa3aHO, YTO
OHM DKCTPArupyroTcs U3 KpOBU OpraHaMU-MUIICHSIMH. 3HaueHUEe OEJIKOBOT'O CBSI3bIBAHUS
TOPMOHOB B KPOBM HE cOBceM sicHO. [Ipeanonararor, yTo Takoe CBsI3bIBAaHUE 00JIEryaeT
TPAHCHIOPT TOPMOHA JHOO0 3alIMIAET TOPMOH OT MOTepu akTUBHOCTU.Mcnonb3yrorcs B
BETEpUHAPUU U JKMBOTHOBOJCTBE [UISi CTUMYJISILUMKA POCTA KUBOTHBIX, YJIYUILIECHUS
YCBOSIEMOCTH  KOPMOB, MHOTOIUIOJMS, pErjJaMeHTallid CPOKOB OEpeMEHHOCTH,
YCKOpEHUs mojoBoro co3peanus u T.1. P ['TI obnagaet BeipaxxeHHOW aHAO0TMYECKON
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aKTUBHOCTBIO, IPUMEHSIETCS] B 3TOM CBSI3U ISl OTKOPMAa CKOTA U MTHULIBL: MOJTUIENTHIHBIE
U OeTKOBble TOPMOHBI (MHCYJIMH, COMATOTPONHH U Jp.); MPOU3BOJHBIE aMUHOKHUCIOT —
TUPEOUJHBIC, CTEPOUIHBIE TOPMOHBI, WX TPOU3BOAHBIE U aHAIOTH.ECTEeCTBEHHBIM
cineacreueM npumeHeHus ['Tl B )KMBOTHOBOJCTBE SBWJIACh MpoOsiemMa 3arps3HEHUs UMU
MPOJIOBOJIBLCTBEHHOTO CHIPBS U MUILEBBIX MPOJTYKTOB.

[IpumeHeHre rOpMOHANBHBIX MPENapaToB U APYrUX OMOKATAaIU3aTOPOB TpeOyeT
MPOBEACHUSI TIIATEIbHBIX TUTMEHUYECKUX WCCIEIOBAHUM 1O WX TOKCHKOJIOTHH,
HAKOIUICHHIO B KJIETKaX U TKAHSIX OpraHu3Ma.

I'opmonansnwie npenapamvl—CuIbHbIE (bapmakosoruueckme areHThl
cneuuduueckoro nedctBus. g BoccTaHOBIEHHUS (DU3MOJIOTHYECKUX TMOKa3aTeei
opranum3mMa OOBIYHO TpeOyloTcs HeOOJNbIINE J03bl MpenapaToB, HE OKa3bIBAIOIINE
CYyIIIECTBEHHOTO MoboyHoro neiictBusi. Ho 3ppexkTuBHOCT MX MOXKET OBITh BBICOKOU
TOJILKO TIpU YCJOBHH, €CIM BCKPBITHI MPUYMHBI marosnoruu. llpu 3TOM cremyer
YUYHUTBIBaTh, YTO JE(UIIUT TOPMOHA B OpPraHU3ME MOXKET UMETh CaMyI0 Pa3IuYHYIO
OCHOBY, 1 €€ He0OXO0/IUMO BCET/1a YCTAaHABJIUBATD.

IIpumeHenue SAIHTapHON KHUCI0THI B )KWNBOTHOBO/JICTBE U NITHLIEBO/CTBE

Ocobenno >¢dexTrBHO ucnonb3oBanue K B HauaabHBINM MEPUOJT KUZHU LBITUIAT,
MOPOCAT U APYTUX JOMAITHUX KUBOTHBIX. [Ipu 3TOM cyrounas nosa K npunumaercs u3
pacuera 0.03 rua 1 krxuBoi macchl. SIK moamemmBaeTcsi B KOPM WU Pa3BOAUTCS B
nuThe B TeueHue 2-3 Hemenb. SIK Becbma s3pdexkTBHA W A B3POCIBIX KUBOTHBIX U
NTULl B NEPUOJA Mepea W mociie nossiaeHus noromctBa. Jloza -0.03 ruHa l xrxuBou
Macchl B JICHb Ha HEJENIO J0 W Ha MOJITOPHI HENENTW TOCIe TMOSBJICHHUS MOTOMCTBa. B
MPOMBIIITICHHBIX MacIITabax

SnTapHas  KMCIOTa  MCHOJIB3YeTCSI B COOTBETCTBUM  CO  CIIEHHAIBHO
OTpa0OTaHHBIMH  TEXHOJIOTHSIMH. Ona  pesko CHIKaeT  3aboyeBaeMoCThb
CEIIbCKOXO3MCTBEHHBIX JXUBOTHBIX W TO3BOJSET IMOJy4YaTh B OOJBIIEM KOJTHYECTBE
AKOJIOTUYECKH YHCTHIE MOJIOKO, MSICO U fiilla. B 3HaYMTEIBLHON Mepe 3TO 00YCIOBICHO
YMEHBIICHUEM WM OTCYTCTBHEM HEOOXOAMMOCTH PETYJISIPHOTO TMPUMEHEHUs B
X03sMCTBaX AaHTHOMOTHKOB M JIPYTUX JIEKAPCTBEHHBIX mpemnapatoB. Kpome »sToro
CHU)KaeTcsl KOJIM4ecTBO (pypaka HeoOX0IMMOTO AJIsi OTKOpMa.

AHTHOMOTHKH

Ecan ropMoHbI MpUMEHSIIOT TOJBKO 3a mnpenenamu EBpornbl (1o kpaitHed mepe
€CJI TOBOPUTH O JIETAIbHOM MPUMEHEHUH ), TO aHTUOMOTHKH HCTIOJIB3YIOT TTOBCEMECTHO.
N we Tonpko st 60peObI ¢ OakTepusimu. [lo HemaBHero BpemeHu B EBporie mmpoko
WCIIOJIb30BAJIM TAK)KE€ aHTUOMOTHUKH, 00a/IafoIIHue CIIOCOOHOCTHIO CTUMYIIMPOBATH POCT
)KUBOTHBIX. OgHako ¢ 1997 roga ux Havyaiu BBIBOAWTH M3 YMOTPEOJCHUS, U ceildac ux
npumMeHeHne B EBpome  3ampemieHo. OpHakKo — MO-TIpESKHEMY  TPUMEHSIOTCS
TEpaneBTUYECKIE aHTUOMOTUKHN — TETPAIUKIIMHBI, MAKPOJIUIBI U Apyrue. Mcmons3oBaTh
WX TMPUXOAUTCS MOCTOSHHO U B OOJBIIMX [03aX, MOTOMY UYTO MHA4Y€ M3-32 BBICOKOU
KOHIICHTPAIIUH KUBOTHBIX CO3/1a€TCSI PUCK CTPEMUTEIBHOTO PaCIPOCTPAHECHHSI OTACHBIX
Oone3Heil. AHTUOMOTHKH, MOMAJAIONINE B OKPYXKAIOIIYIO CPey C HAaBO3OM M JIPYTUMH
OTXOJIaMH, CO3JAIOT YCJIOBUS IS TIOSIBJICHHS CyIep-OakTepuil, TO €CTh OaKTepuii-
MYTaHTOB, O0JIAIAIONIUX HWCKIIOYUTEIBHOM YCTOMYMBOCTHIO KO BCEM AaHTHOMOTHUKAM.
Ceiiyac yxe BBISBJICHbI aHTUOMOTUKO-YCTOWYMBBIC JINHUU KUIIEUYHON MalOYKU, KOTOPbIE
BBI3BIBAIOT TSKEJIbIE, YACTO JICTAIbHBIE 3a00JIEBaHUA Y JIIOICH.

Taxke cCylIecTByeT IOCTOSIHHAs ONACHOCTh, 4YTO Ha (oHE OcIabIeHHOro
UMMYHHUTETa, BBI3BAHHOTO CTPECCOBBIMHU YCJIOBHUSIMU COJEPKaHUS U TOCTOSHHBIM
NPUEMOM aHTUOMOTHUKOB, BOSHUKHYT OJIarONPUSATHBIE YCIOBHS AJIS SMUEMUN BUPYCHBIX
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3a00JIeBaHMIA, TAKUX KaK sAITyp. JIBe KpymHBIE BCTBIIIKY ANypa CIyYUIUCH HE TaK JTABHO
B Anriuu - B 2001 u 2007 romax, BCkope Iocie Toro, kak EBpora Obuta 0OBsiBICHA
30HOM CBOOOJHOM OT siiypa U pepMepaM pa3peiiiv IpeKpaTUTh BaKIIUHALIUIO OT 3TOTO
3a00s1eBaHUs.

IHecTnuuapl

Heo6xoauMo ymoMsiHyTh O TECTHUIMAAX — BEHISCTBAX, NMPUMEHSIONIUXCS s
OOppOBI C BpEOUTENSIMU CEIBCKOTO XO3fMCTBA M TMapa3suTaMu KUBOTHBIX. [lpu
MIPOMBIIIUIEHHOM MSICHOM ITPOM3BOJICTBE CO3/Ial0TCSI BCE YCIOBUS UX HAKOIUJICHUS B MSICE.
[Ipexne Bcero, MU OOUIBHO TOCHIMAIOT KXUBOTHBIX, MMOTOMY YTO TOJIBKO TaK MOXHO
CIIPaBUTHCS C Mapa3uTaMU, KOTOPhIE, MOAOOHO OaKkTepusM U BUPYCaM, MPEANOUYUTAIOT
JKUBOTHBIX C OCIA0JICHHOM MMMYHHOW CHUCTEMOM, >KUBYIIUX B TPsi3H U TecHoTe. Kpome
ATOT0, JKMBOTHBIX, COJEpXaIuxcs Ha depMmax-hadpukax, HE MacyT Ha IKOJIOTHYCCKHU-
YUCTOM TpaBKe, a KOPMAT 3€pHOM, MPUUYEM YaCTO BBIPAIIICHHOM Ha IMOJIAX, OKPYKAIOIIHUX
bepmy-hadbpuky. IT0 3epHO TOXKE ONBUISIOT MECTUIHAAMHU, a KpOME TOTO, MECTUIIHMIBI,
Takke KaK W aHTHUOMOTHKM W TOPMOHBI, IIOMNAJAI0T B IOYBY BMECTE€ C HABO3OM U
CTOYHBIMU BOJAaMH, OTKYJla OHM CHOBa MAYT B KOpMOBOe€ 3epHO. Celyac yCTaHOBJICHO,
YTO MHOTHE CHUHTETUYECKHE TMECTUIUABl SBJISIIOTCA KaHIEPOT€HAMH, BBI3BIBAIOT
BpPO’KJICHHBIC IIOPOKH PA3BUTHS TJI0/1a, HEPBHBIE U KOXKHBIC 3a00JICBaHUS.

3adanue: HU3YUYUTb MAaTCpHaAJl; CACIATh KOHCIICKT, B KOTOPOM OTPAa3UTb OCHOBHBIC
ACIICKThI (1)I/I3I/IOJ'IOI‘I/II/I IMPUMCHCHHA TOPMOHOB B JKHMBOTHOBOJACTBC W BCTCPpUHAPUU,
3aI10JITHUTh Ta6J'II/II_[y; HanrcaTb BBIBO/J]; OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI.

Ha3zBanue
Kenesza Crpoenue OyHKIUA
rOpMOHa

ITopsiioK BBINOJHEHNS Pa0OThI:

1. N3yueHnne Marepraia TeOPETHIECKOTO 0030pa
2. Brinmonnenue 3aganus

3. Odopmrenue BrIBOJA

4, OTBeT Ha KOHTPOJIBHBIE BOTIPOCHI

Coaep:xkaHue oTyeTa:

B pesynbraTe BhIOTHEHUST pabOTHI B paboyeil TeTpaau JOIKHO OBITh BBITIOJHEHO
3ajaHue U opopMIIeH BBIBOJT

KoHTpoJibHBIC BONIPOCHI:

1. JlaiiTe ompejelieHWe TOHATHUIO «TOPMOHBDY M PACCKAKHUTE MPUHIUI HX
EUCTBUS?

2. JlaiiTe omnpe/eiieHne OHIATHIO «TOPMOHAIBHBIC TIPErapaThly U PACCKAKUTE
MPUHIIAI UX JTCUCTBHS?

3. Uem 00ycCIIOBIEHO MPUMEHEHHUE SHTAPHOW KUCIOTHI B KMBOTHOBOJICTBE U
IITULIEBOJICTBE?

4, Pacckaxure 00 aHTHOHOTHKAX ?

5. Pacckakure o nmectumumax?
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IIpakTnueckas padora Ne 16
TEMA: CoctaB u cBoiicTBa KpoBH. JIumpa

HEJb PABOTBI: u3zydeHue cocTaBa W CBOMCTB KpOBH €€ (DOPMEHHBIX

AJIEMEHTOB; TUM(BI U1 KPOBETBOPEHUS
Teopernyeckuii 0030p:

Kpoev — >TO Xujkas TKaHb, COCTOAIIAs W3 IUJIa3Mbl U B3BEIICHHBIX B HEH
KPOBAHBIX KJIeTOK. OHa 3aKkilloueHa B CHUCTEMY KPOBEHOCHBIX COCYAOB W Ojaromaps
paboTe cep/ia HaXOAUTCSI B COCTOSTHUM HEMPEPBIBHOTO ABMKEeHUS. KonnuecTBO U cocTaB
KpPOBH, a TaKkkKe €€ (PU3NKO-XMMHUECKHE CBOMCTBA Y 3J0POBOTO YeJIOBEKa OTHOCUTEIHHO
MOCTOSIHHBI: OHHM MOTYT TOJIBEprarbcsi HEOOJBIIMM  KOJIE€OAaHHSIM, HO OBICTPO
BbIpaBHHUBAIOTCA. OTHOCHUTEIBHOE MOCTOSHCTBO COCTaBa M CBOWCTB KPOBHU SIBJISIETCS
HEOOXOJIMMBIM YCIIOBUEM >KHU3HENEATEILHOCTH BCeX TKaHed opraHu3ma. IlocTosHCTBO
XUMUYECKOTO COCTaBa U (PUBMKO-XUMHYECKHUX CBOMCTB BHYTPEHHEH Cpeabl HOCHUT
Ha3BaHHE romeoctas3a. Eciin y B3pOCIbIX KOJWYECTBO KpOBU cocTaBiisieT 7-8% OT Beca
Tena, TO Yy HOBOPOKJIEHHBIX ee Oosblie — 10 15%, a y neteit B Bo3pacte 1o 1 roga — 11%.
B HOpManpHBIX yCIOBUSX B OpTaHU3ME IIUPKYIUPYET HE BCS KPOBb, & TOJBKO €€ YaCTh,
Jpyrasi 4acTh HaXOJUTCS B JIETIO KPOBU: B CEJIE3EHKE, TICYCHH U MOJKOKHOMN KJIeTUYaTKE U
MOOUIU3UPYETCS, KOT/Ia BO3HUKAET HEOOXOIMMOCTh B IMOMOJHEHUHU IHUPKYIUPYIOMIEH
kpoBu. Tak, BO BpeMsi MBIIIEUHON pPAaOOTBI U TMPU KPOBOMOTEPSX KPOBH U3 JIETIO
BbIOpackiBaeTcsl B KpoBsHoe pycio. [lorepst 1/3-1/2 konmmyecTBa KpoBU oOmacHa Ajis
KU3ZHHU.

O6beM U HU3MKO-XUMUYECKHE CBONCTBA KPOBU

OO01ee KOIWYECTBO KPOBHM B OPraHM3ME B3POCIOrO0 OpPraHW3Ma COCTAaBJISET B
cpenHeM 6-8% OT Macchbl Tena, 4TO COOTBETCTBYET OT 5 10 6 nuUTpoB KpoBH. Kakabii
JIEHb ATO KOJIMYECTBO KPOBU MpoxoautT uepe3 cepame 6oixee 1000 pas. KpoenocHas
cuctema 3amnonHeHa Ha 1/40 000 ee morteHnmanbHOro o6beMa. [loBwimieHue oOIIETO
o0beMa KpOBM HA3bIBAIOT THUIEPBOJIEMHEH, yMEHBIIEHWE — TUIOBOJEMHUECH.
OtHocutenpHas TWIOTHOCTh KpoBU — 1,050-1,060 3aBUCUT B OCHOBHOM OT KOJIMYECTBA
sputpouuToB. OTHOCUTENbHAS TUIOTHOCTH Mia3mbl kpoBu — 1,025-1,034, onpenensercs
KOHIIEHTpaluen OEJKOB.

Bszkocts kpoBu — 5 yci.en., miasmel — 1,7-2,2 ycn.ed., eciau BS3KOCTh BOJBI
MpUHSATH 3a 1.

Ocmomuueckoe Oasénenue Kpoeu — CUla, ¢ KOTOPOM PACTBOPUTENb MEPEXOAUT
4yepe3 MOJIYHETIPOHUIIAeMYI0 MEMOpaHy U3 MeHee B 00jiee KOHIIEHTPUPOBAHHBIN pacTBOP.
OcMoTHYecKoe daBJeHHUE KPOBH B cpenHeMm coctaBiser 7,6 atM. OcMoTHYecKoe
JIABJICHUE ONpENeNsaeT paclpeAcieHUe BOAbBl MEXAY TKAaHAMH M KJIETKaMH.
OHKOTHYECKOE JaBJIEHHE KPOBU — 4YacTh OCMOTHUYECKOTO [aBJICHMS, CO3/1aBa€MOTr0
oenkamu 1wiazMbl. OHo paBHO 0,03-0,04 atMm, wnm 25-30 mm pT.cT. OHKOTHYECKOE
JTaBJICHHE B OCHOBHOM OOYCIIOBJICHO aJIbOYMUHAMU.

Kucnorno-ocnoBHoe cocrosinue kpoBu (KOC). AxTuBHas peakuuss KpoBHU
00yCJIOBJIEHa COOTHOIIEHUEM BOJIOPOIHBIX U THAPOKCHIHHBIX HOHOB. B HOpMe pH — 7,36
(peakmusi cnabOOCHOBHAs);, apTepHalibHOW KkpoBu — 7,4; BeHozHour — 7,35. Ilpm
Pa3IUYHBIX (HU3UOTOTUYECKUX COCTOSTHUSIX pH KpoBU MOXeT m3mMeHsAThes oT 7,3 1o 7,5.
Kpaiinue npenenst pH kpoBH, COBMECTUMBIE C )KU3HBIO, paBHBI 7,0-7,8. CaBUT peakuuu B
KHUCITYIO CTOPOHY Ha3bIBAETCS alll1030M, B IIEIOUYHYIO CTOPOHY — aJIKaJI030M.

BydepHbie cucTemMpl HEUTPATU3YIOT 3HAYUTEIHLHYIO YACTh IMOCTYIAOIINX B KPOBb
KHUCIIOT W WIEJIOYeH, TeM caMbIM MPENsTCTBYS CIBUTY aKTUBHOW peakiuuu KpoBu. B
opraHu3zMe B TMporecce MeTabonu3mMa B Oouiblliel CcTeneHHM oOpa3yeTcsl KHUCIBIX
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npoaykToB. [103TOMY 3amachl 1IETOYHBIX BEIIECTB B KPOBU BO MHOI'O Pa3 MPEBBIIIAIOT
3arachl KUCJbIX.
CocTaB KpoBH

KpoBb cocTonT M3 XKHAKOM 4YacTW IUTa3Mbl M B3BEIICHHBIX B HEH (POPMEHHBIX
AIIEMEHTOB: JPUTPOLIUTOB, JEHKOUUTOB u TpoMOouutoB. Ha nomo (opmeHHBIX
anemMeHTOB Tipuxoautces 40-45%, Ha qoiro iazMel — 55-60% oT o6bemMa KpoBH.

Ecaun nanute B mpoOupKy HEMHOTO KpoBH, To uepe3 10 unmu 15 MuHYT OHa
NPEeBPAaTUTCS B MACTOOOpPa3HYI0 OJHOOOpPa3HYI0 MacCy — CrYCTOK. 3aTeéM CryCTOK
CXKMMAeTCsl U OTAENSAETCA OT >KEJITOBATON MPO3PAuyHON KUAKOCTH — CHIBOPOTKU KPOBH.
ChIBOpOTKA OTJIMYAETCS OT IIa3Mbl TEM, YTO B HEH OTCYTCTBYeT (hpuOpmHOTEH, OEIOK
M1a3Mbl, KOTOPBIM B Mpoliecce Koaryisaiuu (CBepThIBaHUs) MpeBpamiaetcs B (GuOpuH,
Omarojgapsi COBMECTHOMY JIEUCTBHIO TPOTPOMOHMHA, BEIIECTBA, BbIPAOATHIBAEMOTO
MEYCHbIO, U TPOMOOTIIIACTHHA, HAXOASIIET0CS B KPOBSHBIX TUIACTUHKAX — TPOMOOIIUTAX.
Takum 00pa3oM, CTyCTOK TMpEACTaBIsSeT €000 ceTh ¢GuOpuHA, YIaBIUBAIOIIYIO
DPUTPOLIUTHI U IEUCTBYIONIYIO KaK MPOOKa, 3aKyIOPUBAIOIIAsl PAHBbI.

IInazma Kpoeu — 310 pacTBOp, cocrosmmii U3 Boabl (90-92%) u cyxoit octaTok
(10 — 8%), cocTosmuii U3 OPraHMYECKUX M HEOPTaHWYCCKHUX BEIIECTB. B HEro BXOIST
dbopMeHHBIE DJIEMEHThI — KpPOBSHBIC TeNblla M IUIACTUHKU. Kpome Toro, B miazme
COJICPXKUTCS LIETIBIN PsiJl PACTBOPEHHBIX BEIIECTB:

* benku. 910 anbOYMUHBI, TTOOYIUHBI U GUOPUHOTEH.

* Heopranuueckue conu. Haxonstcs pacTBOpEHHBIMH B BHJI€ aHMOHOB (HMOHBI
XJopa, oukapooHat, hocdart, cynbhar) ¥ KaTHOHOB (HATPUM, KaJIui, KaJIbIUH U MAarHUH ).
JIeHCTBYIOT KaK IIETOYHOM PeE3epB, MOAAEPKUBAIOIINM TOCTOSHCTBO pH, 1 perynupyer
COJIep>KaHUE BOJIBI.

* TpaHCnOpTHBIE BEIIECTBA. JTO BEIIECTBA - MPOU3BOAHBIC OT TMHUIIEBAPCHUS
(T1r0KO03a, AMUHOKHUCIIOTHI) WJIM JbIXaHUS (a30T, KHUCJIOPOJI), MPOAYKTHI OOMeHa
(IByOKHCH yriiepoJa, MOYEBMHA, MOYEBAsl KUCJIOTA) WJIM K€ BEIECTBA, BCACHIBAEMBIE
KOXKCH, CIIM3UCTON 000JI0YKOM, ICTKUMH H T.]I.

* B muazMe MNOCTOSIHHO MPUCYTCTBYIOT BCE€ BUTAMHUHBI, MHUKPOIJIEMEHTHI,
IPOMEXKYTOYHBIE TTPOAYKTHI METa00IM3Ma (MOJIOUYHAS ¥ TUPOBUHOTPATHASL KUCIIOTHI).

K oprannueckum BemiecTBamM IUIa3Mbl KPOBH OTHOCSTCA OCJIKH, KOTOpHIC
cocraBysiioT 7-8%. Benku mpencraBiensl anbOymuHamu (4,5%), rmooynmunamu (2-3,5%)
u pudpunorenom (0,2-0,4%).

benku mnmasMbl  KpOBM  BBIMONHSIOT pa3Hble (QyHKmmu: 1) KOJIJIOHWIIHO-
OCMOTHYECKH M BOJHBIN roMeocTas; 2) oOecredeHue arperaTHoro COCTOsTHUS KPOBH; 3)
KHCJIOTHO-OCHOBHOW TroMeocTa3; 4) HMMYHHBIH roMeocTas; 5) TpaHCIoOpTHas (pyHKIuS;
0) nmuTtaTenbHas QyHKIM; 7) ydacTHE B CBEPTHIBAHUU KPOBHU.

AnBOYMHHBI cOCTaBIAIOT 0Kojo 60% Bcex OCNKOB IIa3Mbl M OCYIIECTBISIOT
MUTATEIbHYI0 (YHKIHIO, SBISIIOTCS PE3EPBOM aMHHOKHUCIIOT Jisi CMHTe3a OenkoB. Mx
TpPaHCTIOPTHAsT (PYHKIMS 3aKIIOYAeTC B IEPEHOCE XOJECTEPHUHA, JKUPHBIX KHCIIOT,
OunmupyOuHa, COJIEH JKEITUHBIX KHUCIIOT, COJIEH TSDKENIBbIX METAJUIOB, JIEKAPCTBEHHBIX
npenapaTtoB (aHTUOMOTHKOB, CyJIb(aHUIAMUAOB). AJBOYMUHBI CUHTE3UPYIOTCS B
MEYCHHU.

['moOyuHbBI IOPA3ACIISAIOTCS Ha HECKOJIBKO (BPaKIMiA: a -, D - ¥ g -rI100yIHHBI.

> a -rI00yMUHBI BKJIIOYAIOT TIMKOMPOTEUHBI, T.€. OCNKH, MPOCTETUYECKOM
Ipynmnod KOTOPBIX sBISAIOTCS  yriaeBonabl. Okono 60% Bcell  TIIIOKO3bl  MJ1a3Mbl
IMUPKYJIUPYEeT B COCTaBE TIJIMKONPOTEMHOB. OJTa Trpymnmna OEIKOB TPAaHCHOPTUPYET
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TOPMOHBI, BHTAMHWHBI, MHUKPOSJICMCHTELI, JIUIIMIBI. K a 'FJ'IO6YJ'[I/IHaM OTHOCATCA
SPUTPOIIOITHH, ITIJIASMHUHOTI'CH, HpOTp0M6I/IH.

> b -rroOynuHBI y4acTBYIOT B TpancmopTe (HocdoimmumoB, XolecTepuHa,
CTEpOHIHBIX TOPMOHOB, KATHOHOB METAJIJIOB.
> g -TI00YNHMHBI BKJIIOYAIOT B Ce0Sl pasiIMyYHBbIE AHTHUTENA, 3alIUIAIOIINe

OpraHu3M OT BUpPYCOB U OakTepuil. [ 1oOynrHBl 00pa3yroTcss B IEYeHH, KOCTHOM MO3TE,
cese3eHke, TMMGaTUIeCKUX y3Jax.

Duopunozen — nepBbIi (AaKTOpP CBepThIBaHUS KpoBH. llom Bo3aeiicTBHEM
TpOMOHMHA TIEPEXOUT B HEepacTBOpuUMYI0 Gopmy — ¢ubpuH, obecreunBas 0Opa3oBaHHE
cryctka kpoBu. @ubpuHoreH obpasyercs: B e4eHU. beaku U TunonpoTen ibl CrioCOOHBI
CBSI3bIBATH MMOCTYMHAIOIINUE B KPOBH JICKAPCTBEHHbBIE BEILIECTBA.

K opranuueckum BemiecTBaM IUIa3Mbl KPOBH OTHOCATCA TaKXe HEOEIKOBBIC
a30TCcOoJEpKaIe COSAUHEHHUS (aMUHOKHUCIIOTHI, TOJIMIENTHBI, MOYEBHHA, MOYEBas
KHUCIIOTa, KpeaTHHWH, ammuak). OOImiee KOoJIW4YecTBO HEOEIKOBOTO a30Ta B ILIa3Me
coctaBisier 11-15 mmome/nm (30-40 mMr%). B mima3sme KpoBU coaepKaTcs TaKke
0e3a30THCTBIE OpraHWYecKHe BeliecTBa: rioko3a 4,4-6,6 mmonn/n (80-120 mr%),
HEUTpaJIbHBIC JKUPBI, JTUMHUIBI, (PEPMEHTHI, PACIICIUISIONINE TJIUKOTEH, KUPBl U OCJKH,
npoepMeHTl U (EepMEHTBI, YYacTBYIOIIME B TIPOLIECCaX CBEPTHIBAHUS KPOBU U
bubpuHOIN3A.

Heopranmueckue BemiecTBa IutasMbl KpoBuU cocTaBisiioT 0,9-1%. W3 mmazmbr
KPOBU 00pa3yroTcsl TEIECHBIC >KHAKOCTH: KHUIKOCTh CTEKJIOBHUIHOTO TeJa, XKUIKOCTh
nepenHel Kamepsl riasza, nepuwinMda, 1nepedpocnuHaNbHAS KHUIKOCTDb, 1IeTOMHYecKas
KUJKOCTh, TKAHEBAs )KUJIKOCTh, KPOBb, TUMQa.

JPUTPOLMTHIL, JIEHKOUUTHI, TPOMOOIUTHI, HX CBOHCTBA

K ¢dopmeHnHbIM 537eMEHTaM KpPOBH OTHOCSITCS JPUTPOIUTHI, JICHKOIUTH U
TPOMOOIIMTHI.

DPUTPOUUTHI BHITIOIHAIOT B OPTaHU3ME CIIEAYIOMne QYHKIINN:

1) ocHOBHOM (pyHKIIMEH SBIsETCS AbIXaTelbHAsI — NEPEHOC KHCIOPOAa OT aJIbBEOJ
JIETKUX K TKaHSIM U YTJIEKUCIIOro ra3a OT TKaHeH K JIETKUM;

2) perynsmusi pH kpoBu Omaronmapsi oHON W3 MOITHEHIIMX Oy(epHBIX CHCTEM
KPOBH — FéMOTJI00MHOBOM;

3) murarenbHas — MEPEHOC Ha CBOEW MOBEPXHOCTH aMHUHOKHUCIOT OT OPTraHOB
MUIIEBAPEHUS K KJIETKaM OpraHu3Ma;

4) 3amuTHas — afcopOIMs HA CBOCH MOBEPXHOCTH TOKCHUECKHUX BEIIECTB;

5) yuacthe B TpOIIECCE CBEPTHIBAHMS KPOBHU 3a CUET cojepKaHus (PakTopos
CBEPTHIBAIOIIECH U TPOTUBOCBEPTHIBAIOIIEH CUCTEM KPOBHU;

6) OpPUTPOIUTHI  SBISIOTCA  HOCUTEISIMH  pa3HOOOpa3HbIX  (EPMEHTOB
(xommHACTEpa3a, yrojibHas aHruapasa, ¢ocdaraza) um ButamuHoB (Bl, B2, B6,
acCKOpOMHOBAs KUCJIOTA);

7) SpUTPOLIUTHI HECYT B c€O€ IPyNIOBbIE MPU3HAKU KPOBHU.

OpUTPOIUTHEI COCTAaBIAIOT Oonee 99% xnetok kpoBu. OHU cocTtaBistor 45%
o0beMa KpOBHU. DPUTPOIMUTHI — ATO KpacHbIE KPOBSHBIE Teiblla, UMEKIKUe (Gopmy
JIBOSIKOBOTHYTBIX JUCKOB JTUAMETPOM OT 6 710 9 MKM, a TOIIIUHON 1 MKM C yBEeJIMUYCHHEM
K KpasMm 110 2,2 MKM. DpHUTPOIUTHI Takod (HOpMBI Ha3bIBAIOTCS HopMmomuTamu. KpoBb
UMeeT KpacHbI LBET Ojarojapsi MPUCYTCTBYIOLIEMY B IPUTPOLMTAX OENKY, KOTOPBIN
Ha3bIBaETCs reMoro0uH. IMEeHHO reMoryioOuH CBS3BIBAET KUCIOPOJ M PA3HOCHUT €ro 10
BCEMY OpraHu3My, oOecrieunBas JpIXaTelbHyl0 QYHKIUIO U noaaepkanue pH kposu. Y
MYKYHH B KpoBH conepkutcs B cpeareM 130 — 160 r/n remornoOuna, y skeHmuH — 120 —
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150 r/n. CopmepxaHue H3pUTPOLUTOB B KPOBHM OOO3HAYAIOT WX YHCIOM B OJHOM
KyOHUeCKOM MUJUTUMETPE.

OO6pa3oBaHue PUTPOLUTOB MPOUCXOJUT B KOCTHOM MO3I€ MYTEM 3PUTPOIOI3a.
OO6pa3oBaHue UAET HEMPEPHIBHO, TOTOMY UTO KaXKIYIO CEKYHIY Makpodaru cene3eHKu
YHUYTOXKAIOT OKOJO JABYX MHWUIMOHOB OTXKUBIIUX 3PUTPOLIMTOB, KOTOpPHIE HYKHO
3aMEHUTb.

Jlnst oOpa3oBaHUsl HPUTPOLIUTOB TPEOYIOTCS >KeNe30 U psiJ BUTAaMUHOB. JKene3o
OpraHu3M MOoJIy4aeT U3 reMOorjIo0rHa pa3pyIIAlOIINXCs SPUTPOIIUTOB U C THUIIEH.

Jlis oOpa3zoBaHusi SpUTPOLIUTOB TpeOyroTcs BUTaMuH B12 (umanoko6anamMuH) u
donueBas kuciora. s HOPMAIBHOTO SPUTPOIOI3a HEOOXOIUMBI MUKPOIIEMEHTHI —
Meb, HUKEIIb, KOOAIIbT, CEIICH.

CxopocTth ocenanust 3putpounutoB (COD) y 3M0pOBEIX MYKUUH cocTaBisgeT 2 — 10
MM B 4Yac, y KeHmMH — 2 — 15 MM B yac. COD 3aBUCUT OT MHOTUX (DaKTOpOB:
KOJIM4YecTBa, o0beMa, (OpMbl M BEJIMYUHBI 3apsijia SPUTPOLIMTOB, UX CIIOCOOHOCTH K
arperainuu, OeJIKOBOIO COCTaBa IJIa3MBbl.

JlelikouMTHI UK O€llble KPOBSHBIE IMIAPUKH OO0JAJa0T TMOJHON SACpHOU
CcTpykTypoi. X siapo MOXKeT ObITh OKPYTJIBIM, B BUJI€ TIOUKH WM MHOTOJ0JbYaThIM. X
pasmep — ot 6 o 20 mkm. KomumdecTBO neHKOUMTOB B mepudepuIecKOrd KpPOBHU
B3pOCJIOro 4ejaoBeka koiseonercs B mpeaenax 4,0 — 9,0x10' /n, umm 4000 — 9000 B 1
MKJI. JIEHKOIUTBI 00pa3ylOTCsl B pa3HBIX OpPraHax Tejla: B KOCTHOM MO3Te, Cele3eHKeE,
TUMYCE, MOJIMBIIICYHBIX JTUM(PATHUSCKUX y3JIaX, MUHAAIMHAX U IUactuHkax [Ioiie, B
CIIM3UCTOM 000JI0UKE KEeTYIKa.

VYBenu4YeHrne KOJMYECTBA JIEMKOILMTOB B KPOBH HAa3bIBAETCS JIEMKOLIUTO30M,
YMEHBIIICHUE — JIeHKoneHnei. JIGMKOIUTHI — 9TO 3alllUTa OpraHu3Ma OT HHPEKIIUH MyTeM
daromuTo3a (moemaHusi) OakTepuil WIM K€ TMOCPEACTBOM HMMYHHBIX MPOIECCOB —
BBIPAOOTKM OCOOBIX BEIIECTB, KOTOPBIC pa3pylIaroT BO30yaHWTeNIed WHOEKIHH.
JIeWKOUTHl JEUCTBYIOT B OCHOBHOM BHE KpPOBEHOCHOW CHUCTEMBI, HO B YYacCTKH
WH(EKIMU OHMU TOMANAIOT UMEHHO C KpOBbIO. OCYyIIECTBICHUE 3alIUTHON (YHKIIMU
pPa3IMYHBIMU BUJIAMHU JIEUKOLIMTOB MPOUCXOJIUT MO-Pa3HOMY.

He#itpoduner saBnsroTCS camMoil MHOroYMcleHHOW rpymnmoi. OcHOBHas UX
bynkuuss — Qarouuto3 OakTepuid W TPOAYKTOB pacmaga TkaHed. Heurpoduisr
OKa3bIBAIOT ITUTOTOKCHYECKOE JCHCTBHE, a TakkKe MPOAYIUPYIOT HUHTEp(PEpoH,
00J1a A0 POTUBOBUPYCHBIM JICHCTBHUEM.

D03uHOGUIBI TaKXKe 00JIAAI0T CIIOCOOHOCTBIO K (haroiuTo3y, HO 3TO HE WMEEeT
CEpPBhE3HOr0 3HAYCHUS M3-3a UX HEOOJBIIIOro KoJnuecTBa B KpoBU. OCHOBHOU (hyHKIMEH
DO3MHO(DHUIIOB  SABIIAETCS OOE3BPEKMBAHWE W Pa3pylICHHE TOKCHHOB OEITKOBOTO
MIPOUCXOKICHHUS, UY)KEPOTHBIX O€TTKOB. DO3MHOMDUITBI OCYIIECTBISIOT MPOTHBOTIIUCTHBIN
UMMYHUTET.

bazopunel mpoaymupyroT U coiepkar OMOJOTMYECKH aKTHBHBIE BEIIECTBA
(remapuH, TUCTaMUH U Jp.). ['emapuH OpemnsiTCTBYeT CBEPTHIBAHMIO KPOBU B oOuare
BOCHAJICHUA. [ MCTaMUH pacmupsieT KamwUIspbl, YTO CIIOCOOCTBYET pacCachiBAaHUIO U
3akuBJIeHUI0. B 0azodunax comepikarcs Takke ruaaypoHOBas KHCIIOTa, BIMSIONIAS Ha
MPOHUIIAEMOCTh COCYJIUCTON CTEHKH.

MoHomuTel 00JIaJIal0T BBIPAXKEHHON (QaromurapHoi (QyHKIHEH. DTO caMble
KpPYIHbIE KIETKU nepudepudeckoil KpoBHM M MX Ha3bIBAIOT Makpodaramu. MOHOLMTHI
HaxoJATCsl B KPOBU 2-3 IHS, 3aTEM OHU BBIXOAST B OKPYXKAIOIIHME TKAHU, T1I€, TOCTUTHYB
3pENIOCTH, MPEBPAIIAIOTCS B TKaHEBBIE MaKpodaru (THCTUOIUTHI).
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JIuMpOIHTHI SBIAIOTCS IEHTPATBLHBIM 3BEHOM MMMYHHOW CHCTEMBI OpraHH3Ma.
Onu ocymiecTBIsA0OT GOpMUPOBAHHUE CIIENU(DUUECKOTO0 UMMYHUTETA, CUHTE3 3alllUTHBIX
AQHTUTEN, JIM3UC UYXKEPOJIHBIX KJIETOK, PEAKIHI0 OTTOPKEHHUS TpaHCIUJIaHTaTa,
o0ecrneunBalOT UMMYHHYIO TaMsaTh. Paznuuaror Heckonbko Gopm T-mumdonurtos. T—
KUuiepbl (yOUHIIBI) OCYIIECTBIISIIOT PEaKIMH KIETOYHOTO HMMMYHHUTETAa. T-Xenmepsl
(TIOMOIIIHUKHM ), B3aUMOJEHCTBYs ¢ B-mumdoruramu, nmpeBpaiarT uxX B MIa3MaTHYeCKue
KJIETKH.

TpoMOGouMTHI, WK KPOBSHBIE IUIACTUHKA — TUIOCKHME KIIETKU HEMpaBUIbLHON
OKpYTJION (opMbl TuamMeTpoM 2-5 MkM. TpoMOOIIMTHI YeloBeKa HE MMEIOT siiep - ITO
dbparMeHThl  KJIETOK, KOTOpPbIE MEHbIIE TOJIOBUHBI 3puTponuTa. KomamdyecTBo
TPOMOOIINTOB B KpoBU 4enoBeka coctaBisieT 180-320x10'/m, mmu 180 000-320 000 B 1
MKJI. IMeIOT MecTo CyTOuHble KOJeOaHus: JHEM TPOMOOIMTOB OOJbIle, YEM HOYBIO.
VBenuueHue CcoAepKaHus TPOMOOIMTOB B Tepudepruyeckoil KpOBU Ha3bIBaeTCsA
TPOMOOILIUTO30M, YMEHBIIIEHHE — TPOMOOIIUTOTICHUEH.

TpomMOOLIMTEI, NpPUIUNIIME K CTEHKE AaopThl B  30HE  IOBPEXKICHUS
DHIOTENHUATBLHOTO cJosl. [7aBHOW ¢yHKIMEH TPOMOOIMTOB SBISETCS YydacThe B
remMoctaze. TpoMOOIIUTHI TMOMOTAIOT '"PEMOHTUPOBATH" KPOBEHOCHBIE  COCYBI,
MPUKPEIUIAACH K TOBPEXKICHHBIM CTEHKAM, a TAK)KE€ y4aCTBYIOT B CBEPTHIBAHWU KPOBH,
KOTOpOE TMpeAO0TBpAIlaeT KPOBOTEUEHHWE W BBIXOJ KPOBU U3 KPOBEHOCHOT'O COCY[a.
CrocoOHOCTH TPOMOOIIMTOB MPUIIHIATH K YY>KEPOTHON MOBEPXHOCTH (aare3usi), a TakKe
CKJICMBAThCA MEXKAY COOOM (arperamuisi) MPOMCXOAUT IIOJ BIMSHHEM Pa3HOOOPa3HBIX
npuurH. TpoMOOUMTHI MPOAYIHUPYIOT W BBIACISIOT P OUOIOTUYECKH AKTUBHBIX
BELIECTB: CEPOTOHMH (BEIIECTBO, BBI3BIBAIOLIEE CY)KEHHE KPOBEHOCHBIX COCYIOB
YMEHBIIEHHE KPOBOTOKA), aJJpeHaJINH, HOPAJAPEHAINH, a TaK)Ke BEIEeCTBA, MOJy4YHBILINE
Ha3BaHWE TUIACTUHYATHIX (DAaKTOPOB CBEPTHIBAHUS KPOBU. Tak y TPOMOOIIMTOB €CTh
pa3iau4dHbIe OENKH, CrIoCOOCTBYIONIUE KOArysiiiuu KpoBu. Korja onaercss KpOBEHOCHBIH
COCYJ, TPOMOOIIMTHI MPUKPEIUISIFOTCS K CTEHKaM COCYJla U YaCTUYHO 3aKPHIBAIOT Opellb,
BbIJIETISAA TaK HaszbiBaeMbli TpomOouuTapHsiii ¢akrop III, koTopblii HauMHaeT mpouecc
CBEPTHIBAHUS KPOBHU MyTeM IpeBpaiieHus pudpuHoreHa B GuOpuH.

TpoMOOLIMTEI  BHIMOJHSIOT 3amUTHYIO (yHKIUIO. TpomMOOIUTH  comepkar
OOJBIIIOE KOJIMYECTBO CEPOTOHHMHA M THCTAMUHA, KOTOPBIC BIMSIOT HAa BEJIUYUHY
IpPOCBETa M MPOHUIAEMOCTh KammIIspoB. [IpoOIKUTENBHOCTD KU3HU TPOMOOLIUTOB
cocTaBiisieT oT 5 go 11 nHeit.

Bce <¢dopmenHbie 3meMeHTH OTAMYAIOTCA Jpyr OT JjApyra 1o ¢opme u
BBITIOJTHSAEMBIM (DYHKITUSIM:

nnaama

NenkounT

TROMBOUMWTEI

APUTPOUMT
(844 criepeav)

APUTPOLMT
(apuu gﬁony)
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B kpoBeTBOpeHHH y4acTBYIOT psJl OPraHOB, KOTOPBIE JENATCS HA LEHTPAJIbHbIE —
KpacHbIi KOCTHBIM MO3I' U THUMYC; U Tnepudepuueckue — celie3eHKa, JTuMpaTudecKue
Y37l U JIp.

JIumpa. KposerBopenue.

Cucrema muM(ATHYECKUX COCYJIOB CIYKHUT JJIsI BO3BPAIICHUS] B KPOBh TKAHEBOM
XKUJIKOCTU — JIUMQBI.

TkaHeBast )XKHJIKOCTh MPEJCTaBIsAeT COO0H cpely, KOTopas OKpYXKaeT BCe KICTKU
opranu3zma. M3 Hee KIIeTKH MOTy4aroT He0OXOAMMBbIC TTUTATEIbHBIE BEIIECTBA, TOPMOHBI,
BUTAMHUHBI, MHHEpPAJIbHbIC BEIIECTBA M BBIACIAIOT B 3Ty Xujakoctb CO, u apyrue
MPOJYKTHl BHYTPUKIETOYHOTO OOMEHA.

Baxneitmas ¢yakuus auMdsl — Bo3BpaT OCIKOB M3 TKAHEBBIX MPOCTPAHCTB B
KpOBb, Y4acCTHE B PacIpeAcIICHHH BOJBI, MOJIOKOOOpa30BaHMs, MUIICBAPECHUH, 0OMEHE
BCIIIECTB.

JInmba — momympo3padHas, ciaerka >KeJaToBaTas KHIKOCTh IIEIOYHON peaKIuu ¢
yaenbHbsIM BecoM 1,023-1,025, 3amonuastomnias tuMdaTtudeckue cocyapl. OHa COCTOUT U3
auMdormasmMbel 1 (OPMEHHBIX JJIEMEHTOB. XHMHUYECKHUH COCTaB OJIM30K K COCTaBY
TUTa3MBI KPOBH, HO ¢ 0oJiee HU3KUM cofepkanneM oenka — 60%.

Puc. Pacnionoxxenue mumpaTH4ecKux y3JI0B )KUBOTHOTO.

Jlumpa cocTtouT u3 MIazMbl U (HOPMEHHBIX DJIEMEHTOB, NPEJACTABICHHBIX B
OCHOBHOM JUM(DOIUTAMH, a Takke MOHouuTamu. [lnazma nuMdbl MO0 XUMHUYECKOMY
cocTaBy ONM3Ka K IUIa3Me KPOBH, HO COJIEPKUT MeHbIe OenkoB. Jlumda oboramraercs
(GOpMEHHBIMU JJIEMEHTaMHU B JUM(GATUYECKUX y3JIaX |, IMOCTymas B KPYITHBIC
nuM@daTHYecKue COCYIbl, BIUBAaETCS B KpPOBb. TakuM 00pa3oMm, MEXIy KpPOBBIO H
auMdO¥ CyIIECTBYIOT ONPEACICHHBIC B3aUMO/ICHCTBHUS.

Jlumda momnepKuBaeT TOMEOCTa3 B TKAHAX U META0OJMUYECKYIO PETyJsIHIio, a
TaK)k€ Y4aCTBYET B TPAHCIIOPTE JEKTPOIUTOB, OCIKOB, BOJIBI U MUHEPAIbHBIX BEIIECTB.

KposerBopenue. ['emoruTomnos3s— mpoiecc oOpa3oBaHUs U Pa3BUTHUS 3PEJIbIX
KJIETOK TepudepruecKkoil KpoBH. PaznmuyaroT sMOpHOHAITBHOE KPOBETBOPEHUE, KOTOPOE
BO3HUKAECT B SMOPHOHAJBHBIA TEPUOA W MPUBOJUT K PA3BUTHIO KPOBU KaK TKaHW, U
MOCTAIMOPHUOHATILHOE, TIPEICTABIISIIONIEe CO00M (PU3UOTOTHYECKYIO pereHepaIiiio KPOBH.

OMOpHoHaIbHOE KpOBETBOpPeHUE. B HeM paznuuaroT 3 nepuoa.

[lepBoii nepuos (BHe3apoAbliieBbil). KpoBeTBOpeHHE HAYMHAECTCS B ME3EHXUME
CTEHKH KEJITOYHOTO MeEIIKa. B KpOBSHBIX OCTpPOBKaX KJIETKU AU depeHIUpyroTcs Ha
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YILIOIIEHHBIE 3HIOTEIMOLUTHI U OKPYIJIbIE KPOBETBOPHBIE KIIETKU, IPEBPAILAIOIINAECS B
CTBOJIOBBIE, U3 KOTOPBIX (POPMHUPYIOTCS MEPBUYHBIC SPUTPOLUTHI, Ha3BaHHBIE 32 CBOU
KpynHbIE pa3Mepbl MeranoOiactamu. [locnennue aensTcs BHYTPH COCYAHMCTOTO pycia
(uHTpaBacKysspHO). YacTh M3 HUX y MIIEKONMTAIOUIMX MpEBpallaeTcss B KpPYIHBIE
0e3bsiIepHbIE SPUTPOLUTHI — METalIOUThl. OJHOBPEMEHHO 00pa3zyloTcs M KIETKH
MEHBIIIETO pa3Mepa — BTOPUYHBIC IPUTPOLUTHI. IKCTPABACKYIISIPHO qubdepeHIupyeTcs
U YacTh MEPBUYHBIX JICUKOIIUTOB (TPaHyJIOLUTOB — HEUTpodusoB u 303uHOGUIOB). U3
YKEJITOYHOI'O MEIIKAa CTBOJIOBBIE KIIETKH KPOBU PACCENSAIOTCS B TEJIE 3apOAbIIIA.

Bropon OEPUONT (rermaTo-TUMO-JIMEHAJIbHBIN ). Baxueinmm LEHTPOM
KPOBETBOPEHUSI CTAaHOBHUTCA NedeHb. lIponecc KpoBeTBOpeHHs HAOMIOAAIOT IO X0y
KalWUISIPOB, KOTOPBIE BPACTalOT BMECTE C ME3EHXMMOW B (OPMHUpPYIOIIHMECS OJIbKU
opraHa. ICTOYHUKOM KPOBETBOPEHMS CIY>KaT CTBOJIOBBIE KJIETKH, IPOHHUKIINE CIOJIa U3
YKEITOYHOTO Melka. OJHOBPEMEHHO C APUTPOLUTAMH PAa3BUBAIOTCS TPAHYJIOLUUTHl U
TUTaHTCKHE MHOTOIUIOMAHbBIE KIETKU — MerakapuouuThel. K KOHIly BHYTpHYTpOOHOTO
MEeprOo/Ia KPOBETBOPEHUE B IEYEHU ITPEKPALIAETCSI.

CrnenyrommM yHUBEPCAIbHBIM OPraHOM KPOBETBOPEHUSI CTAHOBUTCA CENE3EHKA, B
KOTOpOl BHauaje pa3BUBAIOTCA BCe KIETKU KpoBH. K KOHIly sMOpHoOreHe3a B Celle3eHKe
HaOJII0AI0T TOJIHKO JTUM(OIIUTOIIOI3.

B Tumyce numMbonmThl pa3BUBAIOTCS M3 CTBOJOBBIX KJIETOK U 3aCelsiOT
COOTBETCTBYIOIINE 30HBI BTOPUYHBIX OPTaHOB JTUM(DOIIUTOII0A3A.

Tperuii nepuon (meaymno-tuMmo-nuMdousneiif). KpoBeTBopHBIE MpOLECCH
MepEMENIAIOTCS B MUEJIOUIHYIO T€MOMO3TUYECKYI0 TKaHb KPaCHOI'0 KOCTHOI'O MO3ra U B
AUMQOUAHYIO TKaHb TUMYCA, CEJIE3EHKH U TUM(ATUIECKUX y3JI0B.

B KkpacHOM KOCTHOM MO3re€ U3 CTBOJIOBBIX KIIE€TOK 3KCTPaBacKyJSIpPHO
dbopmupyroTcsi Bce (OpMEHHbIE 53JeMeHThl KpoBU. OH CTaHOBHUTCS ULEHTPAIbHBIM
OpPraHOM KpOBETBOPEHHs: YHUBEpPCAIbHBII I€MOII033, HAUMHAACh B SMOpPHUOHAIBHBIN
NEPHOJ, MPOIOJIKAETCS U B IOCTHATAIbHBIN.

B kxpacHOM KOCTHOM MO3re MNPOAYLUUPYIOTCS TaKXKe€ CTBOJOBBIE KIETKH JUIS
TUMYCa U IPYTMX FE€MOIOATHYECKUX OPraHoB.

[TocToMOpHOHAIBHOE KPOBETBOPEHKE. B MOCTHATANBHBIA IMEPHUO]] TE€MOIMTOIIO0A3
COBEpIIAETCS B CIELHMATU3UPOBAHHBIX T'€MONOITUYECKUX TKAHSIX — MHUEJIOUTHON U
mumbonnHoii. B mepBoii 00pa3yloTcs SpUTPOLMTHI, BCE BHJABI T'PaHYJOLMTOB,
TPOMOOIIUTHI W MOHOLMTHI, a TaKXe NPOTEKAIOT paHHUE CTaaAuu (POPMHUPOBAHUS
JUMQOIUTOB, a BO BTOPOil pasMHOXkatoTca u nuddeperuupyrores T- u B-numbountsr u
wia3MouuThl. MuenougHas U JuM@ouaHas TKaHU CO3/1al0T 0c000€ MHKPOOKPYKEHHUE
JUISL  pa3BUBAIOLIMXCA TI'EMOIMOATHYECKUX 31€MEHTOB. CTpOMalbHbIE PETUKYJSPHBIE U
TreMONO3THYECKHE KIETKH (PYHKIIMOHUPYIOT KaK €IUHOE IIeII0e.

Cpeay reMOno3TUYECKUX KIETOK MHUEJIOUTHOM TKaHW 0co00€ MECTO 3aHMMAIOT
ctBosioBele  kietku  kpoBu  (CKK). OHun  ABHAIOTCS  MOJMIOTEHTHBIMHU
NpEeIUIECTBEHHUKAMU  BCEX  KJIETOK KPOBM M KIETOK, OTHOCSIIMXCA K
camoperynupyiouieiics  nonynasiuuu.  Mopdomornuecku  CTBoJIOBas  KJIE€TKa  HE
UACHTUQUIIMPOBAHA, TaK Kak OHa cxogHa ¢ MaibiM jJuMmdouutoM. CKK nensites
MUTOTHYECKH (ITOJIAraloT, YTO OJ{HA KJIETKA CIIOCOOHA COBEPIIUTH 0K0JI0 100 MUTO30B, TO
ecTb O0ECHeYnuTh CBOMMH IMOTOMKAMH BCIO KPOBETBOPHYIO CHCTEMY) M IOCIE IIHKIIA
npoiaudepalnuy NepexoiaT B COCTOSHUE MOKOS. DTU KJIETKH MOXKHO BBISIBUTH METOJIOM
KOJIOHHE0Opa30BaHUs: OOJIYYEeHHBIM CMEPTEIbHON 0301 MbIIIaM-PELUIIUEHTaM BBOJIST
KpPOBb WJIM B3BECh KJIETOK M3 KPOBETBOPHBIX OPraHOB 3/J0POBBIX MbIIIEH-TOHOPOB. B
CEJIE3CHKE PEIMIMEHTOB Ka)KJasi CTBOJIOBAs KJETKa 0Opa3yeT KOJOHHWIO M Ha3bIBAETCS
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yxke xononuneoOpaszyromeit enunuiei (KOE). Knerku KOE nuddepenunpyrorcs B 1Byx
HanpaBieHusax. OfHa JTUHMS JaeT Hayano MoiunoTeHTHou ctBosoBoi kietke (IICK),
KOTOpasi B JaJbHEHIIEM OyneT SBIAThCA YHUTAPHBIM MPEIIIECTBEHHUKOM ISl KIETOK
KpoBu Bcex Buaom sputpouutapHoro (KOE-D), rpanynouurapuoro (KOE-T'H,
KOE-Heiit, KO3-303, KOE-ba3), mononurapaoro (KOE-Mo) u merakapuoruarapHOTo
(KOE-MI'Ku) psimoB remomno33a. Bropas muHus 1aeT Ha4aio MOJMIOTEHTHONW CTBOJIOBOM
KJIETKE — MIpEeILIECTBEHHUIE TUMGPOIHUTON033a. CTBOJIOBBIE KIETKH, MOJUIOTEHTHbHIE
CTBOJIOBbIE U YHUIIOTEHTHBIE CTBOJIOBBIE KJIETKH MOp(doIoruyecku He paznuyarorcs. M3
KaXXJ0W YHUIIOTEHTHOM KJIETKU 00pa3zyroTcst He3pelble KIETKH — OJacThl JUIs TaHHOTO
BU/JIA KJIETOK, KOTOPhIE MOKHO MOP(OJIOTHYECKH UAEHTU(PUIUPOBATD.

OpittporTonod3. CxematnyHo ero mMoxHO npenactaBuTh: CKK— [NICK—KOE-
D—1po3puUTpPoOIACT—3pUTPOOIIACT (6a30¢UTBHBIN, MOJIMXPOMATO(PUITHHBIH,
OKCU(DUITBHBIN) — PETUKYIOIUT — SPUTPOIUT.

[IposputpodiacT — KpyrHas KJIeTKa, COAEPKUT OBAJIBHOE SAPO C IMbUIEBHIHBIM
XpPOMATHHOM M YETKO BBIPaKEHHBIM SApPHIIKOM. [Iponudepupyror mpo3puTpobiacTs
¢ wuHTepBamoMm  §8...12 4. B pe3ynbrare psga AelieHUN 00pasyroTcs OoJiee MeKue
KJIETKH C MHTEHCHMBHO OKpAIUMBAIOIIMMCS OKPYIJIBIM sSiApoM M 0a30(uiibHON
UTOIUIa3MON — OazoduibHbIe 3puTpobiacTel. bazodunusa nuronaasmMel 00ycIoBIeHA
HakorienneM B Hel PHK. bazoduiabHbie 3puTpoOiacTel mociae psaa JeiIeHUR
MOCTETICHHO, TI0 MEPe HAKOIUICHUSI TeMOTJIO0MHA, TPHOOPETAIOT JIETKYI0 OKCHUPMINIO U
MPEBPALLAIOTCA B NOJIMXPOMATO(HUIIbHbBIE pUTPOOIACTBHI. NHTEeHCHBHOCTH
npoiudepanusi KIETOK CHIKAaeTcs W BCKOpe (y MIICKONMMTAIOMIMX SKUBOTHBIX)
HaOJIOAAI0TCS 1eCTPYKTUBHBIE MPOLIECCHI B SIAPE: OHO MUKHOTU3UPYETCS U YAAISAETCS U3
kjeTkd. OpraHeiibl peylUpYIOTCS, U KJIETKa MpeBpallaeTcs CHayajga PeTHKYJIOLUT, a
3aTe€M B 3pPEJIbId SPUTPOILUT, MOCTYNAIOIINUNA B COCYTUCTOE PYCIIO.

['panynonuTonoss. Bxirodaer B cels cienyromuye KIeTOYHbIE TpaHC(HOpMaLUu:
CKK—IICK—KOE-I'>MM  (komnonueoOpasyromas €IUHHUIIA  TPaHYJIOIUTAPHOTO,
APUTPOLIUTAPHOTO, MOHOIMTAPHOTO W MErakapuOLUTApHOTO pAJOB TE€MOI033a)—
yaunorentHeie npeamectBeHHUKU | (KOE-ba3, KOE-D0, KOE-I'H) — mueno6mact —
MPOMHENIIOUUT — MHEJIOUUT — METaMHENIOUUT — MaJOUYKOSACPHbIA TPaHYIOLUT—
CErMEHTOSICPHBIN TPAHYJIOLUT.

Muenobnactel mocie psaa MHUTOTHYECKUX JeleHuid audQepeHuupyroTcs B
MPOMUENIOUUTEl — KJIETKA C KPYIHBIM CBETJBIM OBaJbHBIM SAPOM, COJIEpKAIIUM J10
HECKONIBKUX snpbImiek. B cierxka 6a3oduiabHON IMTOIUIa3ME KIIETKH BCTPEYAIOTCS
HEMHOTOYHCIIEHHBIE a3ypo(ibHbIE (TIEPBUYHBIC) FPAHYIIbI, IPEICTABISIOUIE COOOM TH-
NUYHBIEC JIU30COMBL. Y MPOMHUENIOIUTOB OTCYTCTBYET crienupuyeckasi 3epHUCTOCTh U OHU
CcrocoOHBI K MHUTOTHYECKOMY neneHuto. Crenududeckas 3epHUCTOCTh TOSBISETCS B
UTOIJIa3ME MUEJIOIIMUTOB MO3XKE.

VY HEeUTPOPUIBHBIX MUETOIMTOB OKCU(UIbHAS IIUTOIIa3Ma, B KOTOPOW Hapsay ¢
NEPBUYHBIMU  a3ypoUIBHBIMA  TpaHyJaMH  BCTPEUAIOTCI W BTOPUYHBIC
(ciermuduueckue). Anpo kieTok mpuodperaer 0000BUAHYIO (OPMY, TIBIOKH XpOMaTHHA
CTaHOBSTCS TPYOBbIMHU, a SAPBIINIKKM HMCYE3aI0T TMOCJIE MHOTOYHUCICHHBIX MUTOTUYECKUX
JeNeHnid MuenonuToB. C 3T0ro MOMEHTA KJIETKH YTPauuBarOT CLIOCOOHOCTD K JIEJICHUIO U
IPEBPALIAIOTCA B METAMHUEIOLUHUTHI, B IUTOIIA3ME KOTOPBIX PE3KO YBEIIMYUBAETCS YUCIIO
BTOpUYHBIX TpaHyi. Ilpu nanpHeiimeM co3peBaHUM KIETKH €€ sSapo IMpHOoOpeTaeT BU
W30THYTOW  MaJlOYKWA. ODTU  KJIETKM  TMOJYYWIM  Ha3BaHUE  MAJOYKOSJAEPHBIX
HEUTPO(DUIBHBIX TPAHYJIOLUUTOB. 3aTEM SIAPO CETMEHTUPYETCS, U KIETKA IPEBPALLAETCS B
3pEeIbIii CerMEeHTOSIIEPHBIN HEUTPODUITHHBIN TPAHYIIOIIHT.
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D03uHO(UIBHBIE MUEIIOIUTH Ha HAYalIbHBIX CTAIMSIX COIEP)KAT OKPYTIIOE SIIpo,
KOTOpPO€ C KaXJbIM MHUTOTHYECKUM JeJIeHHeM MpuobOpeTtaeT Bce Oosee 0000BUIHYIO
dbopmy. B niuToruiazmMe oOHapYKUBAIOT 303MHOPUIBHYIO 3epHUCTOCTH. [10 Mepe nenenus
YBEIMYMBACTCSA KOJIMUYECTBO CIEIU(PUUESCKUX M HecTenupuIeckux rpanymi, Gopma sapa
CTAaHOBHUTCS MAJTOYKOBUIHOW, KIETKH MNPUOOPETAIOT MPHU3HAKU DO03MHO(UIBLHOTO
METaMUENIOUTA U yTPAYUBAIOT CIOCOOHOCTD K JCJICHUIO, 3aTEM SIIPO CETMEHTUPYETCS, U
KJIETKH TPEBPAIIAIOTCS B IMAJOYKOSIEPHBIE M CETMEHTOSICPHBIC JICHKOIMTHI C Xapak-
TEPHBIM JBYI0JIbYATHIM SIIPOM.

VY 06a30(pUIbHBIX MHUETOLMTOB OKPYIJIOE SIAPO C PBIXJIO PACIOIIONKEHHBIM XpO-
MaTUHOM. B mmromnasme copepxarcs crneunduueckue 0a3zopuibHbIE 3€pHA pPa3HBIX
pa3MepoB. [lo mMepe co3peBaHus 3TH KJIETKM IPEBPALAIOTCA CHadana U 0azo(uibHbIE
METaMUENIOIUTHI, a 3aTeM B 3pejible 0a30(UIbHbIC JCHKOIUTHI.

MerakaprouTomnod3 (TpomMOoruTonod3). Bkirovyaer B cebs ciaenyronme CTaauu:
CKK—IICK—KOE-MI'TI—merakapuobaacT-npoMerakapuouuT—MerakapuonuT—
TPOMOOIIHT.

Merakapuobiact — KpymHas KIeTKa C JIONACTHBIM SApOoM U 0a30(uiIbHOM
nuromiasMon. Ilpm  ganpHelineM pa3BUTMM Ha CTaJUM  [POMETakapuouuTa U
MeTaKapuoLKTa MPOUCXOANUT MOIUTUIONAN3AIHS SIpa U €ro CerMeHTHpoBanue. Pazmepsl
KJIETOK VYBEIMYMBAIOTCH, a Mo Xoay kaHaioB OIIC muTomiasMbl OTEIUISIOTCS
HeOOJbIINEe  (PparMEHTHI, KOTOphIE Y  MIJIEKOMUTAIONIUX >KUBOTHBIX IMOJYYHIN
Ha3BaHUE KPOBSHBIX TIACTHHOK.

MosonuTonoss. Cxema MOHOIIMTOIO033a BBINISIAUT cleayromum odpazom: CK—
[ICK—ynunorentHsii  npenmectBeHHUK  MoHomuta  COE-M—wonoOmacTt —
IIPOMOHOIIMT — MOHOIIMT — TKaHEBOW Makpodar.

Jlumdonmtonons. Coctout u3z caeayromux 3tanoB: CK—IICK — mmoTeHTHBIN
npenmecTBeHHUK JmMmdonura — auMpodracT— nporuMPonutr — JTUMQOIHT.
Oco0eHHOCTH Tpoliecca 3aKII0YaeTCsl €ro 0OPaTUMOCTH, TO €CTh TUM(POIUTHI CIIOCOOHBI
neaudepeHIMpoBaThCs B 0J1aCTHBIE POPMBI.

[Ipouecc muddepennupokr T-mumponnuToB B nepudepudecKkux opraHax
MPHUBOJUT K 00Pa30BaHMIO PETYISITOPHBIX U AP(HEKTOPHBIX KIETOK, a B-mumdornuToB —
K MPEBPALICHHUIO B IJIA3MOILUTHI M B KIETKU namsaTH. Pazsutne T-mumdonnuTos B TUMYyCe
pEeryIupyeTcsi ¢ TMOMOIIbI0 WX KOHTAKTHOTO B3aUMOJICHCTBHUS C OSIUTEIUATBHBIMU
KJIETKaMU CTPOMBI ~OpraHa, a TakKe psja BBIACIAEMBIX  SIUTEIHOIUTAMU
cnenupUYecKuX TUMYCHBIX (aKTOPOB — (TUMO3WHA, THUMOIOITHUHA, WHTEPICHKUHOB:
NJI-1, NJI-6) u npyrux.

3adanue: M3y4UTh TEOPETUYECKUN 0030p, CIeNaTh KPAaTKUH KOHCHEKT OTpa3uB
OCHOBHBIE aCIEKThI, 3apPHCOBATh BHEIIHUW BHJ COCTaBHBIX YacTedl KJIETKH, a TaKKe
pacnpenencHre TUMQBI 10 OPraHU3MY, HAIUCATh BBIBOJ IO W3YYEHHOMY MaTepHualy,
OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI

IlopsiioK BbINOJTHEHHS PAOOTHI:

1. N3yuenue marepuaa TeOpEeTHIECKOro 0030pa
2. Brimmonnnenue 3aganus

3. Odopmiienue BbIBO/IA

4, OTBeT Ha KOHTPOJIbHBIE BOPOCHI

CoaepskaHue oT4yera:
B pesynbraTe BhIMOTHEHUST pabOTHI B pabodeit TeTpaau JOHKHO ObITh BHITIOJTHEHO
3asiaHue U 0(hOpMIICH BBIBOJ
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ARl A

KoHTpoJIbHBIE BOIIPOCHI:
JlaiiTe onpeneneHrue MOHATHIO «KPOBB)?
YTo Takoe OCMOTHYECKOE JaBJIEHUE U TJIa3Ma KpoBU?
HazoBute dhopMeHHBIE 3JIEMEHTHI KPOBU U TAWTE UM KPATKYIO XapaKTePUCTUKY?
PacckaxuTte 0 KpoBETBOpEHUH?
Yo Ttakoe mumda KpoBu?
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IIpakTuyeckas padora Ne 17
TEMA: OcHOBBI reMOoAMHAaMUKU. PU3MOJIOTHS CepAla

HEJb PABOTBI: wusyuuts ctpoeHue, Tomorpaduio U (U3HUOJIOTHICCKHE
byHKIMH cepAra, OCHOBBI TEMOJMHAMHUKH, PETYISAIUI0 JEATCIbHOCTH Ccepla M
KpOBOOOpaIleHus

TeopeTnueckuid 0030p:

T'emoounamuxa - pa3aen OMOMEXaHUKHU, B KOTOPOM UCCIIEAYeTCs ABHIKEHUE KPOBH
nmo cocyaucro cucreme. Duznuecko  OCHOBOM  T€MOJAWHAMHKH  SIBIISIETCSA
TUAPOJAVMHAMUKA. Te€UeHHEe KPOBU 3aBUCUT KaK OT CBOWMCTB KPOBHM, TaK U OT CBOMCTB
KPOBEHOCHBIX COCY/JIOB.

JIBH:KeHHEe KPOBHU B cocyaucToii cucreme. IlyabcoBasi BoJiHA

JIns moaiepKaHusl ANEKTPUUECKOr0 TOKA B 3aMKHYTOM Lienu TpeOyeTcs UCTOUHUK
TOKa, KOTOPBIM CO3/1a€T Pa3HOCTh IMOTCHIMAIOB, HEOOXOMUMYIO JJIsi IIPEOJIOJICHUS
CONPOTHUBJICHUSI B LENU. AHAJIOTUYHO JJId TOAJACpKaHUA ABWKCHHUS >KUIKOCTH B
3aMKHYTON THIPOJUHAMHYECKON CcHCTEME TpeOyeTcsi «Hacoc», KOTOPBIM CO37aeT
pPa3HOCTh  JaBJICHHIA, HEOOXOAUMYIO i1 TPEOJOJICHHS  THAPABIMYECKOTO
CONpOTHUBIICHH. B cucTemMe KpoBOOOpaIeHHs pojIb TAKOTO0 HacOca UTPacT Cep/Ile.

B kayecTBe HariasiIHOW MOJEIH CEPJICUYHO-COCYIUCTON CUCTEMBI PaCCMAaTPUBAIOT
3aMKHYTYIO, 3alOJTHEHHYIO JKUJKOCThIO CUCTEMY M3 MHOXKECTBA Pa3BETBICHHBIX TPYOOK
C AJIaCTUYHBIMM CTEHKaMH. JIBHKEHHE >KUIKOCTH IPOUCXOUT MO IEUCTBUEM PUTMHUYHO
paboTaroIiero Hacoca B BHJIE TPYIIHU C ABYMs KJIaltaHamu (puc.).

Puc. Moaenb cOCyTUCTON CUCTEMBI

[Tpu cxxatuu rpymm (COKpaiieHue JeBOro JKENyI04YKa) OTKPBIBAETCS BBITYCKHOM
knarman K; U coxepkamiasics B Hel JKHJIKOCTh BBITAJIKHBaeTCs B TpyOKy A (aopra).
bnaronapst pacTsKEHHIO CTEHOK 00BbEM TPYOKH YBEIIMUMBACTCS, U OHA BMEIIAET U30BITOK
xuakoctu. [locne storo knanan K; 3akpeiBaetcs. CTEHKH a0pThl HAYMHAIOT MMOCTETICHHO
COKpAIATHCS, MPOTOHSSA U30BITOK KUIKOCTH B CIEAYIOIIEe 3BEHO CHCTEMBI (apTepuu).
WX cTeHKM CHayajga TaKKe pacTATHBAIOTCS, NPUHUMAs HM30BITOK >KHJIKOCTH, a 3aTeM
COKpAIIalTCs, TMPOTAIKUBAs KHUIKOCTh B TOCIEAYIONIME 3BEHbS cHUCTeMbl. Ha
3aBeplIaroleil CTaguu IMHKJIA KPOBOOOpAIEHUsI >KHIKOCTh coOupaeTrcss B TpyOky b
(momast BeHa) W 4yepe3 BIyckHOW kimamaH K Bo3BpamiaeTcst B Hacoc. Takum oOpasom,
JTAaHHAsI MOJIE)Th KAYECTBEHHO BEPHO OMHUCHIBACT CXEMY KPOBOOOpAIIICHUSI.

PaccMoTpuMm  Temeph  SABJICHHS, ~OPOUCXOJAIIME B OONBIIOM  Kpyre
KpoBooOpaimeHusi, Ooniee moapoOHO. Cepane NpeacTaBiIseT CcoO0W PUTMUYECKU
paboraroiuii Hacoc, y KOToporo pabdoune (as3bl - CUCTOJNBI (COKpaIleHHE CEepleyHON
MBIIIIIIBI) - YSPEAYIOTCS C XOJOCThIMU (ha3aMu - AHacTojiaMu (pacciabieHue MbIIIs). B
TEUCHHE CHUCTOJIBI KPOBB, COJEPIKAIIASCSA B JIEBOM JKEIYIOYKE, BBITAIKUBACTCS B AOPTY,
MocJjie 4ero KiamaH aopThl 3akpbiBaeTcs. OObEeM KpOBU, KOTOPHIN BBITAIKUBACTCS B
AoOpTy IpPH OJHOM COKpAICHHH CEpjla, HasbIBacTcs yoapHuim obvemom (60-70 mo).
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[TocTynuBiias B aOpTy KPOBb PAaCTITUBAET €€ CTEHKH, U JJaBJICHUE B A0PTE MOBBIIIAETCS.
D10 namneHue HaswiBaercs cucmoaudeckum (CA, P.). IloBblllleHHOE JaBJIEHUE
pacmpocTpaHseTcss BAOJb apTepUAIbHOM 4YacTH COCYAMCTOM cuctembl. Takoe
pacrpocTpaHeHre O00YCIIOBIICHO YNPYTOCThIO CTEHOK apTepHil U HAa3bIBA€TCS MYJIHCOBOM
BOJIHOM.

Ilynbcosasa 6ona - PacupoCTPAHAIOIIASICA IO a0pTe W aApTepusiM BOJIHA
NMOBBIIIEHHOT0 (Haa atMocdepHbIM) JaBJeHHS, BbI3BAHHAS BbIOPOCOM KPOBH M3
JIEBOT'0 KeJIy/I04KAa B MEePUO/I CUCTOJIbI.

[lynecoBass BoiHA pacmpocTpaHsSeTCs CO CKOpPOCThio v, = 5-10 m/c. Benmuuunna
CKOPOCTH B KPYIHBIX COCYAaX 3aBUCUT OT UX Pa3MEPOB U MEXaHUYECKUX CBOMCTB TKaHU
CTEHOK.

[Tpoduns aprepun B pa3inudHbie (Da3bl BOJIHBI CXeMaTHYECKU MTOKa3aH Ha PUCYHKE.

T s

_/_
Mepen npoxoxaeHuem Yepes apTepuio Ha4MHaeT B aprepuu nynecosas
NyNbCOBOMU BOSHbI NPOXOAMUTL NYNLCOBAA BOMHA BONHa
—
i

Cnag nynLCoBOro aasnequns,  MpoxoxgeHue nynsCoBON
KPOBb NPOTANKUBAETCA BOSHbI 3aKOHYEHO
COKpaLLeHUEeM CTEHOK

Puc. Ilpoduns aprepuu npu nMpoxoxxIeHUU MYTHCOBOM BOJTHBI

[Tocne mpoxokAeHUs NMyJIbCOBOM BOJIHBI JIABJIEHUE B COOTBETCTBYIOUIEH apTEepUH
najacT 10 BEIUYMHBI, KOTOPYIO Ha3blBalOTOUacmoauueckum oagrenuem (JAJL wmu P).
Takum 00Opa3oMm, U3MEHEHHE JAABJICHHUS B KPYIHBIX COCYAaX HOCUT IYJIbCHUPYIOLIUN
XapaKTep.

[TynecoBoii BosiHE OyZIeT COOTBETCTBOBATH MYJIbCUPOBAHUE CKOPOCTH KPOBOTOKA.
B kpymsbix aprepusix oHa coctaBiser 0,3-0,5 m/c. OnmHako mo Mepe pa3BETBICHUS
COCYIMCTON CUCTEMBI COCY/Ibl CTAHOBATCS TOHBIIIE U UX TUAPABINYECKOE COIPOTHUBIIEHNE
ObICTPO (TIPOMOPITMOHAIEHO R4) pacTteT. ODTO MNPUBOAUT K YMEHBIICHUIO pa3maxa
KojeOaHuit maBneHus. B aprepuonax u jganee KojeOaHUs JaBICHUS MPAKTHUECKU
oTcyTcTBYIOT. [lo Mepe pa3BeTBiieHHUs MajaeT HE TOJBKO pa3Max KojeOaHWMl NaBieHus,
HO U €ro Cpe/iHEe 3HaUEHUE.

JUTUTeNNbHOCTD IIMKJIAa KPOBOOOPAIIEHNS y YeJIOBEKAa COCTABISIET MPUOIU3UTEIHHO
20 c, 1 B TeyeHue cyToK KpoBb coBepiiaeT 4200 000poTOB.

CeueHusi coCyJOB KpPOBEHOCHOM CHUCTEMBI B TEYEHHE CYTOK HCHBITBHIBAIOT
NEPUOJUYECKUE U3MEHEHHS. DTO CBA3aHO C TEM, YTO MPOTSHKEHHOCTh COCYJOB OYEHBb
Benuka (100 000 kM) u 7-8 AUTPOB KPOBH I UX MaKCUMAaJIbHOTO 3allOJHEHHs SIBHO
HegoctaTouHo. [loaToMy Hambosiee MHTEHCHUBHO CHA0XKalOTCsl T€ OpraHbl, KOTOpbIE B
JAaHHBII MOMEHT paboTal0T ¢ MaKCUMaIbHON Harpy3koi. CeueHne OCTalIbHBIX COCY/IOB B
ATOT MOMEHT yMeHbIlaercs. Tak, Hampumep, Mocje npuemMa Mnuiy Hanbosee IHEPruaHO
GYHKIMOHUPYIOT OpraHbl MUILEBAPEHUS, K HUM M HampaBiseTCs 3HAUMTENbHAs 4acTh
KpOBM; JUIi HOPMaJIbHOM pabOThl TOJIOBHOIO MO3Ta €€ HE XBaTaeT, U YEJOBEK
UCIBITHIBAET COHJIMBOCTb.

Pabora n MomHOCTH cepana

B Teuenue oAHON CHUCTOJIBI MIPaBBIN KETY0UYEK BBHIOPACHIBACT B aOPTY YAAPHBIM
o0sem kpoBH (60-70 mi). Ha crombko ke yMmeHbImaeTcs M 0o0beM skeinynouka. Bpems
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oaHOro 1ukia cepaeunon nesrenbHoctd T = 0,85 c. CpegHsis MOIIHOCTh 32 BECh LMK
cocrtasisteT 1,3 BT.

[Ipn runepToHUM apTepHaATbHOE [ABJICHUE TIOBBINIAETCI U COOTBETCTBEHHO
yBEJIMUYMBaeTCA paboTa, coBepIlIaeMasl CEpALEM.

Cepaue paboTaeT B HEMpephIBHOM pexume. [103ToMy OHO MMeEeT CBOIO MOIIHYIO
KPOBEHOCHYIO CUCTEMY, HEOOXOUMYIO JIJIsi CHAOXKEHUS €ro IOCTATOYHBIM KOJIMYECTBOM
KHCIJIOPOJA.

B TedeHue >XW3HM cepjlle YCIEBAaeT COBEPIINTh pPAaOOTy, MOCTATOYHYIO IS
MOJHATHUS TPYKEHOIO >KEJIE3HOJOPOKHOIO0 COCTaBa HAa BBICOYAMIIYIO BEPIIMHY EBpOIIBI
(BeIcOTa 4810 ™).

B mpouecce 3BoMIONMN Y BBICHIMX KMBOTHBIX BO3HHMKAET IpoOiieMa TpaHCIOpTa
MUTATEIbHbIX BEIIECTB U KUCIOpoAa K TKaHAM M OTBOAAa OT HHUX MPOAYKTOB
MeTtabonu3Mma. Jlannast mpobiema Oblia perieHa pa3BUTHEM CHCTEMbl KPOBOOOpAIEHUS.
C nomouipio cepaua, a Takke MHMPOKON U pa3BepHYTON CETH COCYIOB (BEH, apTepui,
KaWUIPOB), KOTOPBIE PA3BETBISACH MPOHUKAIOT B KAXIYI0 Malyl0 TOUYKY OpraHu3ma
KPOBb JIOCTaBISIET BCE HEOOXOJMMOE K TKAHSIM U OTHOCUT OT HHX, BCE TOKCHUYHBIE
OTXO/Ibl, U TPOJIYKTHI )KU3HEIEATEIbHOCTH.

B opranumzme MO3BOHOYHBIX >KHMBOTHBIX KpPOBb IUPKYJIUPYET MO 3aMKHYTOU
CHUCTEME COCYJIOB U TMOJIOCTEH, HA3BAHHBIX KPOBEHOCHOU CUCHMIEMOU, UNU CUCHeMOU
KP0800OpaujeHusl.

Cam npuHIUn paboThl CUCTEMbI KPOBOOOPAIIEHUSI MHTEPECOBAJ YUEHBIX C JaBHEU
JIPEBHOCTH, HO M3-32 HEBO3MOXKHOCTH MpSAMOro HaOmrofeHus (in vita) U MOsBICHUS
OIIMOOYHBIX, TYIIUKOBBIX TEOPHH €T0 OTKPHITHE CUIILHO 3aTSIHYJIOCh BO BPEMEHHU.

Jlonruii Cpok CUUTANIOCH, YTO IIEHTP KPOBOOOPAIIEHHS — 3TO ME€UYEHb, KPOBb TEUET
IO COCyJaM, a IO apTEPUsIM KUCIOPOA.

Bo II Beke n.H.3 yuyeHblld ['ajeH BBIABHHYJ MNPEANOJIOKEHHE O CYLIECTBOBAHUU
OTBEpPCTUSL B MPEICEPAHON MEPEropoJiKe, Yepe3 KOTOPOE KPOBb MOCTYNAET U3 MPaBOIo
npencepaus B JIEBbIN kenynodek. [IonbITKy onpoBEeprHyTh 3T0 MHEHHE IpeanpuHs M.
CepBer B XVI Beke, OH OTKPBII MaJlblii KPyT KpOBOOOpAaIIeHHs, U TOKa3aj, YTO BEChH
00BEM KpPOBHU MPOXOJUT Yepe3 JIETKHe, Ie U MoaBepraeTcs nepepadoTke (a He B EYECHU
no ObITytouieMy MHeHHUI0), HO CepBeT OblUT OOBSBICH WHKBU3UTOPOB M BMECTE CO
CBOMMHU TPYyAaMHU ObLIT COKIKEH, a €r0 YUEHHE OOBSBICHO €PEChIO.

[ToBTopun ero wuccienoBanus, yueHuk Dabpumms, B. Tapseit (1578-1657),
KOTOPBI AMIUPHUECKUM IyTEM YCTAaHOBHJ 3aMKHYTOCTh CHUCTEMBI KPOBOOOpAICHUS,
JoKa3aj HaJmyue OOJIBIIOTro U MaJloro KpyroB kKpoBooOpateHus. [Ipogomkui, gokaszan u
pacuupuin yaenue I'apsest M. Mansnuru. On B 1661 oy oOHapyKuil KamuJUISpHI.

BrnocienctBun  OrpoMHEWINIMI  BKJIAJ B Pa3sBUTHE U3YYEHUsS  CHCTEMBI
KpoBooOpareHus BiIoxwin Takue ydensle kak: M. I1. Tlamos, D. I'. Crapnunr, M. T.
VnenwHoBa, B. @. OBCIHHUKOB.

Cepaue

Cepaue HeHTpalbHBIA OpraH KpoBooOpaiueHus, Onaromapst ero padoTre KpOBBI
OecripepbIBHO MHPKYJIUPYET BHYTpHU opranm3ma. Cepile HauWHAET CBOK padoTy ¢
NEPBBIM B37J0XOM HOBOPOXJIEHHOTO XUBOTHOTO M 3aKAHUMBAET JIUIIIb C €T0 CMEPTHIO.

Cepaue mpexacraBisier coOOMl  MBIMIEUHBI  MEIIOK  pa3OMUThIA  JByMs
nieperopokamMu Ha deTsipe yacTh. [IpaByro (coiepikalrylo BEHO3HYIO KPOBbB) U JIEBYIO
(conmep karryro apTepuaibHYIO KPOBb), M Ha TIPeACepausi, K KOTOPBIM KPOBb MOATEKAET U3
COOTBETCTBYIOIIMX MarucTpajieil; M )KeIyJOUYKOB, KOTOPHIE BBITATKUBAIOT KPOBb. Mexmy
npeCceparsiM U KeyJOYKaMd B JIEBOM M MPaBOW MOJOBHHAX CEpALla HAXOAATCS
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aTPUOBEHTPUKYJIAPHBbIE OTBEPCTUSl CHAOXkEeHHbIE J[ByX- M TPEXCTBOpPYATHIM KIIallaHAMH,
npeJHa3HaYE€HHBIMU JUJIs1 CBOOOJHOTO Iepexoja KPOBHU M3 IpEJCepIuil B JKETYIOUYKU U
OPEMATCTBYIOIIUX OTTOKY KpOBHM B OOpaTHyl0 CTOpoHY. /[lns Tex ke wuenei
(OMHOCTOPOHHSIST HANpPABIEHHOCTh KPOBOTOKA) y apTEepUil HAYMHAIOMIMXCSA  OT
KEJIyI0UKOB (a0pTa U JIETOYHAsl apTepHsi) UMEIOTCS MOTYIyHHbIE KIalaHbl.

b B
Puc. Cepaue cBuHbM
A, B -8Bun cnesa; A', B’ - sBua cnpasa. 1 — nesoe npeacepame; 1" — ero cepaeyHoe YIWKD; 2 — Npasoe Npeacepave;

2' — 8ro CepaeyHoe YIWKD; 3 — NeBbli Xenynoder; 4 — Npasbii Xemyooder; 5 — nesas u 5’ — npasan BeHEYHBIE Bo-
pa3nel; 6 — BEPXYILKE CEPALA; T — NEBAN BEHEYHAR APTEPWA; 7' — BE OKPYXKHARA BETBL; 7' — 88 OKONOKOHYCHAN MEX-
HEMNYAOUKOBAR BETEL, B — BoNbluas cepaeuHan seHa (8.); 8’ — OKONOKOHYCHAas MEXOKENYA0MKOBAA BeHa; 9 — npasasn
BEHEHHAA A., B8 OKPYXHAA BETEL; 9" — e NOACHHYCHAR MEXKENYA04KOBas BeTEb, 10 — NOACMHYCHAR MEXOKEMY L0 -
KOBas BETEL OT NEBON BEHEYHOW a.; 11 — cpeaHas cepaeyHasn seTeb; 12 — gyra aopTel; 13 — NNeYEroNOBHOK CTEON;
14 — nero4Huli cTeon; 14° — nessie 1 147 — npaswie nerovHble aa.; 15 — nesas nogknioYMYHan a.; 16 — kpanwancHas
1 17 - kaypansHan nonsle 86.; 18 — negwie n 18" — npassie NerovHble B8.; 19 — npasan 1 19' — nesan HENAPHLIE BB.;
A — BEHEYHBIA CUHYC; b — CMHYC NONbIX BEH

Kpyru xpoBooOpaienus

B nponecce 3BoMIOIMN Yy KUBOTHBIX MOSIBISIETCS JBa Kpyra KpOBOOOpaIleHMs,
KOTOpBIE pa3JIeistoT Ha OONbIION U MaJIbIi KPYTH.

Bonpmioil Kpyr Ha4MHAETCS B JIEBOM KEIIYJOUYKE, IIPU €T0 COKPAILLEHUH KPOBb U3
cepAla IMomnanaer B aopTy M3 KOTOPOM KPOBb IEPEXOMUT B PA3IMYHOU BEJIMYUHBI
apTepuH, KOTOpPbIE BIIOCJIEACTBUU PACIAJAIOTCS HA apTEPUOJIBI M KaIWUIAPHI B TKaHAX
opranmsMa. B kanmwyuisipax NPOUCXOAUT OOMEH MEXAYy KPOBBIO M TMPUIIETAIONIMMU
TKaHSAMHU. 3aTeM KpOBU COOMpaeTcss B BEHYJbI, OTKYy/a CIMBAECTCA B BEHBI, U 10 BEHaAM
nonajaeT B IOJyI0 BEHY M B IIpaBo€ IpeJcepaue, Ha 4eM IMyTh OOJbIIOrO Kpyra
KpPOBOOOpAIIECHHSI 3aKaHYUBAETCSI.

N3 npasoro npexncepans KpoBb NEPEIUBACTCS B MPABBIA JKEIYHA0YEK, C KOTOPOTO
HAYMHACTCSI MaJIblid Kpyr KpoBooOparenus. [IpaBbiii xenynouek BHITAIKHBAET KPOBb B
JIETOUHYI0 apTepHUI0, KOTOpas Jessich Ha 0ojiee MEIKHE COCYAbl Pa3BETBISAETCS CEThIO
KalWUIAPOB B JIETKUX, T€ KPOBb HACBIIIACTCSA KHUCIOPOAOM M OTAAET CBA3AaHHBIN
yraekucislii ra3. Ilocie razoo0MeHa KpoBb coOMpaeTcs B JETOYHBIX BEHAX U CTEKAaeT B
JeBOe IpecepaAne, Ie U 3aKaHUNBAETCSI MAJIbIA KPYTr KpOBOOOPAICHHUS.

Paznenenue kpyros KpoBoOOpallleHUsl CIOCOOCTBOBAJIO IOBBIIICHUIO JaBJICHUS B
apTepusax M Kak CleACTBHE 00Jee MHTEHCUBHOMY OOMEHY BEIIIECTB.

Crpoenne Muokapaa cepaua
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Cepaue kak opraH COCTOMT U3 TpeX OO0O0JIOUEK: PHAOKapAa, caMoil TIyOOKOM
000JIOUKM  TIPEJCTAaBICHHOW  COEIMHUTEIBHO-TKAHHOW  00OJIOYKOHM,  MOKPBITON
AH/IOTENNEM, MHUOKap/Aa -— MBIIIEYHOM OOOJIOUKM CepAlla W SIUKapjJa — HapyKHOU
CEpO3HOM- 000JIOUKH CEpLa.

Muokap MOCTPOEH U3 CEepACUHON MOMEepPEevYHO — MOJ0CATON MBIIIEYHOW TKaHHU U
UMEET pAJl 0COOEHHOCTEH CBsI3aHHBIX € caMOil GyHKIMEH cep/ia, Kak B IIeJIOM, TaK U €ro
OTJIEJIOB:

- B paznuuHbIX O0T[enax TONIIMHA CEPACYHON MBIIIIBI HEOJMHAKOBA, HATIPUMED B JIEBOM
KEITYJ0UYKe CTEHKA TOJIIE YEM B IPABOM.

Mpriis! npeacepanst 000Cc0o0JIEHbI OT MBI XKETYT0YKOB.

B xenynoukax u npeacepansx CylecTBYIOT OOLINE MBILIEYHbIE TIACTHI.

B o6nactu BeHO3HBIX YCThEB MPEABEPH pacmoiaratoTcsi COUHKTEPHI.

Hanuuaue B Muokapzae 1Byx MOppodyHKIIMOHATBHBIX TUIIOB MBIIIIEYHBIX BOJIOKOH.

CepaeuHas MbllIlla TP MHUKPOCKONHUU  BBIMJISAUT MOJOOHO  CKEJETHOU
norepeyHo-moyiocaTo Myckynarype. HabOmiomaercss 4eTko BBIpaKeHHas IMOMepeyHas
HCYEPUYCHOCTh U CAPKOMEPHOE CTPOCHHUE.

Pa3nuyator ABa THIA CepAEUHBIX BOJIOKOH:

1. TUIIMYHbIE BOJIOKHA — paboyero Muokapaa,

2. HETUITUYHBIE BOJIOKHA MTPOBOJISIICH CUCTEMBI.

Tunuueckue 8010KHA:

Pabounii MuOKapJ COCTOMT M3 LEMOYKM MBIIIEYHBIX KJIETOK — CapKOMEpOB
COCIMHEHHBIX JpPYr C JAPYrOM «KOHEIl B KOHEI» U 3aKIIYEHHBIX B OOIIYIO
capkoruiazMatuueckyo memOpany. CoeJuHEHHbIE capKOMEpPbI 00pa3yroT MUOGUOPUILIHI.
KoHTakT capkoMepoB OCYIIECTBISETCS MOCPEACTBOM BCTAaBOYHBIX IUCKOB, Onaroaaps
YeMy BOJOKHA U UMEIOT XapaKTEPHYIO MONEPEYHYI0 HCUEPUEHHOCTb.

CrtpoeHune capkOMepOB:

CapkomMepbl COCTOSIT U3 YEPEAYIOLIUXCS TEMHBIX (MUO3MHOBBIX) — A, U CBETIBIX
(axtTuHOBBIX) - | momoc. B mnentpa monocel A pacnonoxeHa 30oHa H wumeromas
neHTpanbHyl0 T-muHuto. CapkoMmMepbl COEIUHSIOTCS MEXIYy COO00H C TMOMOIIBIO
BCTABOYHBIX JINCKOB — HEKCYCOB, KOTOPBIE U SIBJISIFOTCSI ICTUHHBIMU TPAaHUIIAMHU KIIETOK.

Muo3uH coaepxaiuiics B mojoce A, cnocoOeH pacuerisite AT® no AP, to
€CTh MPENICTABISIET cO00M aneHo3uHTpudocdarasy, a Tak ke cnocoOeH 00pa30BBIBAThH C
MHO3HHOM OOpaTHMBIH KOMIIIEKC akToMuo3uH (B mpucyTcTBuu Ca’” m o6pasoBaHueM
AJ1®), yem 1 00yCIIOBIIEHA COKPATUMOCTH CEPACYHON MBIIIIIHI.

Hemunuueckue onokHa.

brnarongapst aTunuyeckuM HEPBHBIM BOJIOKHAM PEATU3YyETCsl aBTOMATHSI CePALIa.

Asmomamus cepoya — 2mo cnocobHoCmy cepoud pummuiecky CoOKpauamvcs noo
BAUAHUCM UMNYILCOB8, 3APOHCOAIOUIUXCS 8 HEM CAMOM.

Mopdonoruueckum cyOCTpaToM aBTOMATHHM CIIY>KAaT aTUIIUYECKUE CepleyHbIe
BOJIOKHA. — TIEMCMEKephl, CIIOCOOHBIE K MEPHOAMYECKON caMOreHepary MeMOpPaHHOTO
MoTeHIMaja.

ATunuyeckue MHUOIMTHI OoJjiee KpPYMHbIE, HEXENU paboyue, B HUX COJEPIKUTCA
Oo0JbIlIe CApPKOTUIa3Mbl C BBICOKHM COJIEp)KaHWEM TIMKOTeHa, HO Mayio MHUOGHOpWILT U
MUTOXOHApPUH. B aTumuyecknx KieTkax mpeoOmagatoT (EepMEHTHI, CIOCOOCTBYIOIINE
aHa’pOOHOMY TIIMKOJIHU3Y.

CaMu aTunuyeckue KJIETKU PAcIojaraiTcs B CTPOTO ONpPEAESIEHHBIX 00JacTsIX U
oOpasytot cunatpuanbHbii (KeiiT-dnepka) u atpuoBeHTpUKYIsIpHBIN (Amodda-Tasapa)
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y3ibl U IydyeK ['mcca aensuiuiics Ha HOXKH, KOTOpBIE Pa3BETBIISIIOTCS KaK BOJIOKHA
[TypkuHsbe.

Cxema paboTbl IPOBOASAIIEH CUCTEMBI CEpALIA:

Tunuueckre MHOLMTHI BO BpEMS COKpAllEHHUsS MOJAECPKUBAIOT CTAOMIbHBIN
MEMOpaHHBIN TMOTEHIMAJ, B TO BpeMs KaK TMOTEHIMal HETHUIMHUYECKHUX MHOILUTOB
CUHATPUATILHOTO Yy3JIa MEIJICHHO MOHUXAETCS B CBS3U C MOBBIIICHWEM MPOHUIIAEMOCTH
MeMOpaH /Jis1 HOHOB HATPUs BXOSIIMX BHYTPh BOJOKOH U MOHOB KaJMs BBIXOJSAIINX U3
Hux. [Ipu OTKPBHITHH HATPHEBBIX BOPOT HOHBI Na© TaBUHOOOPA3HO YCTPEMIISIOTCS BHYTPh
BOJIOKOH BBI3BIBAasl PacCIpoOCTpaHeHHE HOBOTO TNoOTeHUuana. («apeid» MmoTeHIuana).
[Tocne yero mporiecc MOBTOPSIETCS.

CrocoOHOCTh K aBTOMAaTHM B Pa3IMYHBIX Y4YacTKax cepJua HEOJUHAKOBA U Yy
aTPUOBEHTPUKYJISIPHOTO y3JIa OHA YK€ HIKe, a y mydyka ['mcca HacToiabKO Maja, uTo
COOTBETCTBYIOIIAsl YACTOTAa BOZHUKHOBEHHSI MEMOPAHHOTO MOTEHIIMANIA HE COBMECTUMA C
KU3HBIO.

duznosornyeckne 0COOEHHOCTH CTPOCHHS cepAeYHOH MbIIIIbI.

Jlis  obecriedeHrss HOPMAJIBHOTO CYIIECTBOBAHMSI OpraHM3Ma B Pa3IUYHBIX
YCIIOBUSIX CEpJllle MOXKET paboTaTh B JOCTATOYHO IIMPOKOM JIMANa30HE YacTOT
(HampuMmep y Jomagd B Ipouecce Oera 4YacToTa CEpJEYHBIX TOIYKOB MOXKET
yBeNMuuBaThes B 4 — 5 pa3). Takoe BO3MOXKHO Oy1aroiapsi HEKOTOPHIM CBOMCTBaM, TaKUM
KaK:

1 - ABTomarus cepaua, 3T0 COCOOHOCTh CepJilla PUTMUUYECKH COKpAIIaThCsl MO
BIIUSTHUEM UMITYJIBCOB, 3apOXKIAAIONINXCS B HeM camoM. OmrcaHa BhIIIIe.

2 — Bo3OyaumocTs cepjia, 3To CrocOOHOCTh CEp/IEYHON MBI BO30YKIATHCS
OT  pa3JMuYHbIX  pa3gpaxkuTened  QU3MUECKOW WM  XMMHUYECKOM  MPUPOIBL,
COINPOBOKIAIOLIEECS U3BMEHEHUAMH (PU3UKO — XUMUYECKUX CBOMCTB TKAHH.

3 — IIpoBoauMOCTh ceplilia, OCYIIECTBISIETCS B CEpALE EKTPUUECKUM IyTEM
BCJIEICTBHE OOpa3OBaHMs TMOTEHIMANA JEHCTBUS B KIETKax meic-meikepax. Mectom
nepexo/ia BO30YK/IeHUs C OJTHOM KJIETKH Ha JIPYTyI0, CIyKaT HEKCYCHI.

4 — Cokpatumocth cepaua — Cuiia COKpallleHHs CEepACYHOM MBIl MPSIMO
IPONOPLMOHAIBHA HAYaJIbHOW JUIMHE MBIIIEYHBIX BOJIOKOH

5 — PedpakTepHOCTh MHOKapJa — TaKO€ BPEMEHOE COCTOSIHUE HE BO30YIUMOCTH
TKaHEu

[Ipu cboe cepreyHOro puUTMa MPOUCXOIUT MeplaHue, GUOpUIAIUsS — OBICTPHIE
ACMHXPOHHBIE COKPAILEHUS CEPJILA, YTO MOXKET MPUBECTHU K JIETAITBHOMY HCXOY.

CepaevHblil UK

Paboty cepiia MOXKHO pa3ieiuTh Ha HECKOIBKO (a3 (meproaos):

Hanpsxenus — cucrona,

N3ruanus xposy,

Paccnabnenue — quacrona.

CepaeuHbIM IMKIOM Ha3bIBAalOT COIJIACOBAHHOE YEPEJIOBAHUE CHUCTOJIBI U
JMACTOJIbI CepaLa.

Havaniom cepiaeyHoro nukia MpUHATO CUUTATh CHCTONY MpeacepAauil (mpuuem
JIEBOE€ COKpALIAETCS] HE3HAYUTENIBHO paHbllI€ MPABOIo), IPU COKPALIEHUM Mpeacepauit
JIABJIEHUE B HMX IIOBBIIIAETCA, U KPOBb IEpETEKaeT B KelyAouku cepaua. KpoBp He
OTTEKAaeT B BEHbI, TAK KaK B MOMEHT CHUCTOJbI MPEICEPIUi MPOCBET BEH CYXKEH, a B
KEJyI0YKH KpOBb TMEpeTeKaeT CBOOOJHO, TaK KaK IKeIyAOYKH paccialieHbl, |
aTPUOBEHTPUKYJISIPHBIE KiIanaHbl cBOOOIHBL. Bpemst nukia 0,1 c.
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Uk whE

Crnenyromuii 3Tam 11KiIa — CUCTOJIA KeIy1oukoB. [Ipu ux cokpaiueHue naBiieHue
BO3pAacTaeT U KPOBb CTPEMSCh OTTE€Yb 3aXJIONBIBAET aTPUOBEHTPUKYJISAPHBIE KIIAaHbl U
YCTPEMJISIETCSL B IIPOCBET ApTEPUM PacKphIBas IOIYyJyHHbIE KianaHbl. Bpemsa nukna 0,4
c.

[Tocne OTKpBITHS MOJIYJIYHHBIX KJIAIIAaHOB JABJIEHUE B KEIIyJOUKax MaJaeT, a B
apTepusxX pe3Ko BO3PACTaeT, IMOJYJIyHHBIE KJIAllaHbl 3aXJIONBIBAIOTCS HACTYIAET
JINACTOJIA JKEIyTOYKOB.

JonoysHUTENbHBIE ONpeieICHHUs

3BYKOBBIC SIBJICHHS, KOTOPBIMH COMNPOBOXKJaeTcs paboTa cepila, Ha3bIBAIOT
TOHaMH cepALa.

KonuyecTBO KpoBH BBIOPOILIEHHOE CEPJLIEM B TEYCHUH E€IWHUIIBI BPEMEHU
HA3BaHO MUHYTHBIM 00bEMOM KPOBOTOKA.

OTHollleHuEe MHHYTHOTO O00bEMa KpPOBH K KOJMYECTBY COKpAICEHUW ceplia
Ha3bIBAIOT CUCTOJINYECKUM 0OBEMOM KPOBH.

[Ipu pabore cepiala BO3HHUKAIOT OMOAJIEKTPUYECKHE TOTEHIUABI, KOTOPHIC
MO3KHO YJIOBUTH C MIOMOIIIBIO CTIENHANIbHON ukcupyromeit amnmapatypst DKI'.

B cBs3M ¢ MOCTOSHHOM HAarpy3koil Ceplle O4eHb YYBCTBUTEIBHO K HEJOCTATKY
KHCIIOpPOJla U MHUTATEeNbHBIX BEIIECTB, M03TOMY Ooisiee 10% KkpoBHM mpoxopsmieil yepes
aopTy, MOMAaIaeT B KOPOHAPHBIE COCY/bI MUTAIOLINE CEPACUHYIO MBIIIILY.

Perynsus pa®oTsl cepliiia MpOXOAUT Kak Ha TYMOPAJIbHOM, TaK M Ha HEPBHOM
YpOBHE. B ryMOpanbHOMN PEryssiuy y4acTBYIOT TOPMOHBI aIp€HAIIMH U HOPaAPCHAIINH, a
HEpBHAs — CUMIIATUYECKON U NTapaCUMIIaTUYECKON HEPBHOM CUCTEMOM.

BaxxHyto poib B IBMKEHUU KPOBH BBITIOIHSIOT TaK Ha3bIBaeMbIe MepupeprUueCcKue
cepala, TO €cTh CKelleTHas MyckyinaTtypa. [Ipu cokpamienun MbIi (xoap0a, padora)
CY’KMBAIOTCSI IIPOCBETHI COCYIOB B HUX BO3pPACTAECT JABJICHUE U KPOBb MPOTAIKUBAECTCS K
cepauy.

3adanue: M3yYUTHh TEOPETUYECKUU 0030p, clenaTh KPAaTKUM KOHCIIEKT OTPa3HB
OCHOBHBIE AaCIEKThI, 3apUCOBaTh CTPOCHHE CEpALA CBHHBbM, HANMCaTb BBIBOJA IO
M3y4YEHHOMY MaTe€pUaly, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI

IopsioK BHINOJHEHHUS PA0OTHI:

1. N3ydeHne Matepuana TeOpeTUYecKoro o03opa
2. Brimmonnenue 3aganus

3. Odopmiienue BbIBOIA

4. OTBeT Ha KOHTPOJIbHBIE BOPOCHI

Coaep:kaHue oTyera:
B pesynbraTe BhInonHeHUs paboThl B pabodeil TeTpau J0JKHO OBITH BBITIOTHEHO
3asiaHue U 0(hOpMIICH BBIBOJ
KoHTpoJbHBIE BONIPOCHI:
JaiiTe onpeienieHre MOHATHIO «ITyJIbCOBAsi BOJIHA»?
Uro npencraBusieT coboit cepare?
Pacckaxute o Kpyrax KpoBooOparieHus?
Pacckaxute puznonoruyeckue 0COOCHHOCTH CepICYHOMN MBIIIIIIHI?
OxapaktepusyiTe CTpoeHHe MHOKapa cepa?
Oxapaxkrepusyirte cepaeUHbIi [UKI?
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IIpakTuyeckas padora Ne 18
TEMA: ®usnosnorus neixanus. [ a3000MeH B JIETKUX U TKAHAX

HEJb PABOTBI: wu3yuuts ctpoeHue, Ttomorpaguio U (GU3HOJIOTHICCKHE
(GyHKIIMU OpPraHOB JbIXaHUS: BHEIIHEE JbIXaHWe, OOMEH Tra30B B JIETKUX, IEPEHOC T'a30B
KPOBBIO

Teopernyeckuii 0030p:
OBHIASA XAPAKTEPUCTHUKA CUCTEMBbI ABIXAHUS

OnTuManbHbId 1711 MeTa0OIM3Ma Ta30BbIi COCTaB OpPraHW3Ma - OTHOCUTEIBHOE
MOCTOSTHCTBO JUOKCHUJIa YIJIepoJa U KUCIOPOJa B ajJbBEOJSPHOM BO3AYyXE, KPOBU M
TKaHiX - oOecreynBaeT cucreMa abixanus. CucteMoil JbIXaHUsS  Ha3bIBAIOT
UCIIOJIHUTENIbHBIE OPTaHbl CHCTEMbI IBIXaHUS W MEXaHU3MbI PETYJAIHMH MOJAepKAHUSI
ONTUMAJIBHOTO JJii MeTa0oiiM3Ma Ta30BOrO cocTaBa opraHusma. B mporiecce
MeTabonn3Ma B KJIETKaX TKaHEH MOCTOSHHO HCIOJIB3YeTCs KHUCIOpPOI M 00pasyercs
muokcua yriepoaa. Cuctema apIxaHusi oOecrieunBaeT CHaOKeHUE TKaHEeW KUCIOPOJIOM U
yAaJIeHHe TUOKCUAA YIiIepoa.

HcnoHAUTEIFHBIC OpTaHbl CUCTEMBI JIBIXaHUS CIICIYIOTHE:

. MBIIIIBl WHCIHPATOPHBIC - OUadparma, HapyKHbIE KOChIE MEXpeOepHBIC
MBIIIIBI ¥ JIP.;

o MBIIIIEI SKCIIUPATOPHBIE - BHYTPEHHHE KOCHIE MEKPEOCpPHBIC MBIIIIIIHI,
MBIIIIIEI OPIONITHOW CTEHKH U JIP.;

. rpyIHas KJIETKa;

. TUIeBpA;

o OpOHXU U JIETKHUE;

J Tpaxes, TOPTaHb, HOCOTJIOTKA, HOCOBBIE XOJIbI - BO3JyXOHOCHBIC ITYTH;

J Cep/Iie U COCY/IbI;

[

KpPOBb.

Boszodyxonocnvie nymu. OOecrieuyuBalOT MPOXOXKIECHUE BO3JyXa B JIETKHE W3
OoKpyxatomen cpenbl. IIpoxons dYepe3 HHX, BIBIXa€MbIM BO3AYyX YBJIAXKHSIETCS,
COTrPEeBACTCS WM OXJIAXKJAE€TCS, OUMILAECTCA OT MbUIM M MUKPOOpPraHu3MoB. Ciusucras
000J7104Ka CTEHKH BO3JAYXOHOCHBIX IIyTE€H TMOKpPHITA CIHU3bI0; Tpaxew U OpOHXHU
BBICTWJIAET MEPLATEIbHBIN dnUTenui. [locTynaronmi BO31yX KOHTAKTUPYET CO CIU3bIO,
K KOTOpOM NPWIMIAKT YaCTUIBI M3 BO3AyXa M MHUKPOOPraHWU3MBI; JABUKEHUEM
MEpLATEIBHOTO SMUTEIUS CIU3b MPOJABUTACTCS 110 HAMPABJICHUIO K HOCOTJIOTKE.

OYHKIIMOHAJIBHOW EIUHHIEN JIETKUX SIBISETCS QJIbBEOJA - JIETOYHBIA ITy3bIPEK.
AnpBeosia UMEET MONYIIApOBUIHYIO (GOpMy, Malylo TOJIIMHY CTEHKH. BHyTpeHHss
MOBEPXHOCTh AJIbBEOJIBI BBHICTIAHA AMUTEIUEM, HAXOISIIMMCS Ha 0a3aibHOM MeMOpaHe;
CHAapYyXU OHA TYCTO OIUIETEHA JIETOYHBIMU KamwuisipamMu. BHYTpeHHsisi MOBEPXHOCTH
aJIbBEOJI TIOKPHITA TUICHKOU cyp(aKkTaHTa, KOTOpasi MPEIsITCTBYET CIUMAaHUI0 CTEHOK UX B
NepuoJi BbIOXa. Jleroynele Ny3bIPhKM PACHOJIOKEHBI HA KOHIAX Pa3BETBICHHBIX
OpOHXMOJI, IEPEXOAANTUX B JIBa OpoHXA. AJBBEOJIBI 00Pa3yIOT TyOUaTyI0 MacCy JETKUX.
Jlerkue obecreunBarOT Ta3000MeH MEX1y BO3AYXOM U KPOBBIO, T.€. OOMEH KUCIIOpO/a U
JIIMOKCUJA YTIIEPOa.

OU3NOJIIOTI'NYECKHUE IMTPOLECCHI IbIXAHUSA

Jlvixanue - COBOKYITHOCTh (DH3MOJIOTHMUYECKHUX IMIPOIIECCOB, OOECTICUNBAIOIINX
MOCTYIUIECHHE B OpPraHU3M KHUCIOpPOJAa W YyHAJEHWE JHOKCHUIA yriepoaa, T.€.
MO/JIEPKAHUE OTHOCUTEIIBHOIO IIOCTOSIHCTBAa JAMOKCHZIA YIJIepoAa W KHUCIOpoJa B
aJIbBEOJISIPHOM BO3/yX€, KDOBU U TKAHSX.
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JlpixaHue BKITIOYAET B ceOs creayronue GU3H0I0THIECKUE TPOIECCHI:

00MEH razaMu MeXy BHEITHEH CpeIol U CMEChIO Ta30B B aJIbBEOJIAX;
00MEH razaMu MEX/y aJIbBEOJISIPHBIM BO3YyXOM M Ta3aMU KPOBH;
TPAHCIIOPT ra30B KPOBBIO;

00MEH razaMu MEX]1y KPOBBIO U TKaHSAMH;

HCIIO0JIb30BaHKE KUCIOPO/a TKaHSIMHU U 00pa30oBaHUE JUOKCUJIA YTIIEPOaa.

OOMeH razamMu MeXIy BHEIIHEW cpeoil U CMeChIo ra3oB B alibBeojiax. Ilpoiecc
oOMeHa Ta3zaMH MEXKJy BHEIIHEHW Cpeloil M CMEeChl0 Ta30B B allbBeoJlax Ha3bIBACTCS
jeroudol BeHTwiAnueii. OOMeH razamMu o00€eCIeuuMBaeTCs 3a CYET JIbIXaTeJIbHBIX
JIBIDKCHHM - aKTOB BJOXa M BbIoxa. [Ipu BIOXe MPOMCXOAUT yBeIWYEHHE OOBeMa
IPYJHON KJIETKH, MOHWKEHUE JABJICHUS B IUICBPAJIbHOM MOJIOCTH M, KaK CJIEJICTBUE,
NOCTYIUIGHHE BO3AyXa W3 BHEIIHEW cpenapl B jerkue. llpu Beimoxe oObeMm TIpynHOM
KJIETKHM YMEHBINAETCS, JABJICHUE BO3JyXa B JIETKUX TOBBIIIACTCA, U B pE3yJbTaTe
aJIbBEOJIAPHBIA BO3/TyX BBITECHIETCS U3 JIETKUX HApYXKYy.

Mexanuzm 80oxa u 6vidoxa. BIoX W BBIIOX TPOUCXOMIT MOTOMY, YTO O0OBEM
TPYJIHOM MOJOCTH M3MEHSIETCS, TO YBEIMYHMBAsACh, TO YMEHbIIA’ICh. Jlerkue - ryOuartas
Macca, COCTOsas W3 ajbBEOJI, HE COJICP)KUT MBIIMIEYHON TKaHU. OHM HE MOTYT
coKpamiaThCcs. J[pIXaTenbHbIe JIBIKCHHS COBEPIIAIOTCS C TIOMOIIBIO MEXPEOEpHBIX M
JIPYTUX IBIXaTENbHBIX MBIIII U TUaparMbl.

[Ipu BmOXEe OTHOBPEMEHHO COKpAIAIOTCS HApPYKHBIE KOCBIE MeEXpeOepHbIe
MBIIIIBI U IPYTHE MBIl TPYAN U TJICYEBOTO MOsca, YTO oOecreurBaeT MOIHITHE HITH
oTBeZicHHE pebep, a Takke auadparma, KoTopas CMEIIAeTCsS B CTOPOHY OpPIOMIHOMN
noyioctu. B pe3ynbrare 00beM IpyaHON KIETKH YBEITUUUBACTCS, TOHMKACTCS JIaBJIICHHE B
MJIEBPAJIBHOM TOJIOCTH M B JIETKUX M, KaK CJIEJICTBUE, BO3AYX W3 OKPYXKAIOIIEH Cpebl
nocrymnaer B jierkue. Bo BapixaemoM Bozayxe coaepxutcs 20,97% xucnopona, 0,03%
JMoKcua yraeponaa u 79% asora.

[Ipu BBIJOXE OMHOBPEMEHHO COKPAIIAIOTCA OSKCHUPATOPHBIC MBIIIIBI, YTO
obecrieunBaeT BO3BpallleHUuEe pedep B MOJI0KEeHHE 10 Baoxa. /[nadparma Bo3Bpamaercs B
MoJIOXKeHne 110 Baoxa. Ilpu 3ToM yMeHbIaeTcss 00beM TPYJHOW KIIETKH, MOBBIIIACTCS
JaBJICHUE B TUICBPAIBHOM TOJIOCTH M B JIETKUX M YacTh ajbBEOJSPHOTO BO3/yXa
BBITECHsIETCS. B BBIZbIXaeMOM BO31yXe cojepxkutrcs 16% xucmopona, 4% nuokcuaa
yriepona, 79% azora.

VY JKMBOTHBIX pa3zIMyalOT TPU TUIA JABIXaHUS: PEOCPHBIA, WIM TPYAHOU, - MpHU
BJIOXE Mpeo0siaziaeT OTBEACHHE pedep B CTOPOHBI M BHepen; auadparManbHbIN, WU
OpIOIITHOM, - BAOX MPOUCXOJUT MPEUMYIIECTBEHHO 3a CUET COKpAIlCHHs Aua(parMmsi;
peOepHOOPIOITHON - BIIOX 3a CUET COKpALICHHS MEXPeOepHBIX MBI, TuadparmMbl U
OPIOIIHBIX MBIIIIII.

OOMeH razaMu MEXKy aJIbBEOJISIPHBIM BO3AYXOM M razaMu kpoBu. OOMEH ra3oB B
JIETKUX MEXYy allbBEOJIIPHBIM BO3JYXOM M KPOBBIO KalWJUISIPOB Majoro Kpyra
KpOBOOOpAIIeH!sI OCYIIECTBIISICTCS BCICACTBUE PA3HOCTH MApIHAIBHOTO JTABICHUS 3TUX
ra3zoB. KoHIeHTpamus KUCIOpOaa B albBEOJIPHOM BO3AYyXE 3HAYUTEIHHO BBIIIE, YeM B
BCHO3HOM KpOBH, IBIXKYIICHCA M0 KanwuripaMm. Kuciopon BceieacTBHE PpPa3sHOCTH
NapIHaLHOTO JABJICHUS M0 3aKOHY NU(PYy3UH JETKO MEepexoquT U3 aabBEONl B KPOBb,
oboramas ee. KpoBb cTaHoBUTCsA apTepuaibHOW. KoHIEHTpamus AWOKCHIA yriaepoja
ropasjio BbIIIE B BEHO3HOM KPOBH, YEM B aJbBEOJSIPHOM Bo3ayxe. Jluokcun yriaepoja
BCJICJICTBUE PA3HOCTU HAIpPSDKEHHUS] €r0 B KPOBU M MApPLMAIBHOTO €ro JIaBJICHHS B
ATBBEOJISIPHOM BO3JIyX€ IO 3aKOHY I y3run MpOHUKAET U3 KPOBHU B alibBeosibl. CocTaB
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aNbBEOJSIPHOTO BO3/AyXa IHocTosiHEH: okoso 14,5% xuciaopoma u 5,5% nuokcuaa
yraepoaa.

['a3000MeHy B JIeTKHX CIOCOOCTBYET OOJIbIIasi MOBEPXHOCTh adbBEOJ M TOHKUHU
ci0i MeMOpaHbl U3 SHIOTENUANBHBIX KJIETOK KaMWUISIPOB U IUIOCKOTO ajJbBEOJISIPHOTO
AIUTENNS, pa3IesIonieil ra30ByI0 Cpely U KpoBb. B TeueHue cyTok U3 aiabBeoJl B KPOBb
nepexoauT y kKopoBbl okojio 5000 5 kucimopoda U U3 KPOBHU B albBEOJISIPHBIN BO3IYX
noctynaer okoiio 4300 1 quokcuaa yriaepoaa.

Tpancnopm 2azoe kposvto. Kucmopon, NpOHUKHYB B KpPOBb, COEAMHSETCS C
reMOIJIOOMHOM  3PUTPOIMTOB M B BHJE OKCUTEeMOIJIOOMHAa TPaHCHOPTUPYETCS
apTepUAIBHOW KpOBBIO 10 TKaHed. B aprepuanbHOM KpoBM conepxurcsa 16... 19
00BEMHBIX ITPOLIEHTOB Kucaopoaa u 52...57 06. % nuokcuaa yriepoja.

Jlokcua yriaepoja nocTynaeT u3 TKaHel B KpOBb, TUIa3My U 3aT€M B SPUTPOLIUTHI.
Yactp ero obpasyer XMMHUYECKOE COSAMHEHHE C TeMOTJIOOMHOM - KapOOTreMoriioOounH, a
apyras moj JedcTBueM (epMmeHTa KapOOaHTHApA3bl, KOTOPBIH COACPKUTCS B
DPUTPOLIUTAX, O0OpazyeT COeJUHEHHEe - YrOJNbHYI0 KHCIOTY, KOTOpas OBICTpO
nuccormupyer Ha WoHBL. Okono 2,5 00. % CO, HaxoauTcs B IUIa3Me B COCTOSHUU
¢u3u4YecKoro pacTtBopeHus. B BuIe OTHX COEIMHEHMM JUOKCHUI  YIJiepoja
TPAHCHOPTUPYETCS] BEHO3HOM KPOBBIO OT TKaHEW K JErkuM. B BEHO3HOM KpoBHU
coaepxures 58...63 00. % muokcuna yriaepona u 12 06. % kucioposa.

Obmen 2az06 medncdy Kposvio u mrkansamuy. B TKaHSIX KUCIOPO OCBOOOKIAETCS U3
HEMPOYHOT'0 COEMHEHUS C TeMOTJIOOMHOM IPUTPOILIUTOB U MO 3aKOHY nuddy3un Ierko
NPOHUKAET B KJIETKH, TaK KaK KOHIIGHTpAaIUs KHUCJIOpPOJa B apTepuaIbHOM KpPOBU
3HAUUTENIbHO BBIIIE, YEM B TKaHAX. 3/1€Chb KUCIOPOJ HCIIONb3YeTCd Ha OKHUCIIEHUE
OpraHWYEeCKHX COEAMHEHUN ¢ oOpa3oBaHMEM JuOKcuja yriepona. KonueHTpaims
JTUOKCHUJIa YTIIepo/Ja B TKaHSIX BO3PACTaeT M CTAHOBUTCS 3HAYUTENIHHO BBINIE, YEM B
npuTekaronieil kK HuM kpoBu. Hanpsbkenue auokcuaa yriaepoja cocrasiseT 60 MM pT. CT.
B TKaHsiX 1 40 MM pT. CT. B apTepHAIbHON KPOBHU, MOITOMY 1O 3aKoHY nuddy3uu oH
MEepPEeXOoUT U3 TKaHel B KpoBb. OHA HACHIIAETCS JUOKCUIIOM YIJIEpOja, T.€. CTAHOBUTCS
BEHO3HOM.

Beprywra Jonsxu

Puc. 70. Jlerkne:

a4 — DPOHXHMATLHOE ACPEBO POTATOrO cKoTa: [ — Tpaxes; 2 — GuibypKaLMa Tpaxen; J — raapHbif

Gpox; 4 — GPOHXM; § — Tpaxed LI GPOHX BepxyIIeEHoli A0 NPARDID NETKOTD, § — CXEMA Pacrio-

JORCHHA COCYA0E B AQILKE JCTKOro: f — KOHEYHAM TCpMHHANBHAY BPOoHXHona; F — PECTTHPATOPHAR

quuxm:-:m;;? —ANBBCONAPHEIA X0/, ¥ — ANLBeQIa, § — BETBH ACroYHOR apTeprn; § — BeTEH Nerotd-

HOW BEHEL 7 — MEOELOVILKOBAA COEAHHHTCABHOTKAHMAA TEperopomka; & CETEH KPOBECHOCHEIX Kia-
MALAPOS; ¥ -— nusdartiaecknil cocym; M — miespa (mo Xamy)
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BHEIIHUE TIIOKA3ATEJIU CUCTEMBI JIPIXAHUA

JlesITeNIbHOCTh CUCTEMBI JIBIXaHUS XapaKTEPHU3yIOT OIpEAeNICHHbIE BHEIIHHE
MOKAa3aTeIH.

YacroTa ApIxaTelbHBIX JIBMKCHMHM 3a 1 MuH. Y nomaau oHa cocTaBiseT 8...16,
KpymHoTro poratoro ckota - 10...30, oBusl - 10... 20, cBuHbH - 8...18, kponuka - 15...30,
cobaku - 10...30, xkomku - 20...30, ntuner - 18...34, a y denoBeka 12...18 aBuxkeHul B
MUHYTY. YeThlpe MEepBUYHBIX JIETOYHBIX OOBEMa: AbIXATEIbHBIM, pE3EpBHBIN BIOXa,
pe3epBHBII BbII0XA, OCTATOYHBIA 00beM. COOTBETCTBEHHO Y KPYITHOTO POraToro cKorta u
Jomaad mpuoausuTeasHo 5.6 1, 12...18,10...12, }0...121. YeThlpe €MKOCTH JIETKHX:
oOmias, »U3HEHHas, BAOXa, (QYHKIMOHAbHAs oOcTaro4yHas. MuHyTHbIH o0O0BeM. VY
KpynHoro poratoro ckota - 21...30 1 u nomanu - 40...60 1. CoxepxkaHue Kuciaopojaa u
JTUOKCH/A YIJIepo/a B BbIAbIXaeMOM Bo3ayxe. HampspkeHuwe Kuciaopola M JAUOKCHIA
yraepoja B KPOBH.

PETYVIIALUA JIBIXAHUA

[Tox perynsanueit qpixaHus TOHUMAIOT MOJAAEPKAHUE ONTUMATBHOTO COAEPIKAHUS
KHUCTIOpO/Ia M JIMOKCHJIA YriepoJa B ajbBEOJIIPHOM BO3JlyXe M B KpOBU 3a CUET
W3MEHEHUs 4YacTOThl M TIYOMHBI [IbIXaTENbHBIX JABWXKeHuM. Yactora u rinybnHa
JIBIXaTeNbHBIX JIBIDKCHUN OOYCIOBJICHBI PUTMOM UM CHJIOW T€HEpalid HUMITYJIbCOB B
JBIXATEIBHOM IIEHTPE, PACIOJI0KEHHOM B MPOJIOJITOBATOM MO3T€, B 3aBUCUMOCTH OT €T0
B030ynuMocTH. Bo30yaumocTs ompeaensercs HampsbKeHHEM JHOKCHIA Yriiepojaa B
KpPOBU W TIOTOKOM HMMITYJIbCOB C PEHENTOPHBIX 30H COCYJOB, ABIXaTEIbHBIX MYyTEH,
MBIIIIII.

Pecynayus  uwacmomer  OvixamenvHvix — O0gudcenuii. Perynmsuus — 4acTOTHI
JIBIXaTeNbHBIX JIBUKEHUN OCYILECTBISIETCS LEHTPOM JbIXaHHUS, KOTOPBIM BKIIOYAECT B
ce0sl IIEHTPHI BJIOXA, BBIJIOXA M MMHEBMOTAKCHCA; IICHTPY BIOXA MPUHAJICKUT TIaBHAS
poiib. B 1eHTpe BaOXa PUTMHUYECKH 3aIMaMU POXKAAOTCS HUMIOYJIbCbl B EIUHUILY
BPEMEHH, OIpEIeNsisi 4YacTOTy AblxaHusA. VMMIylbcbl U3 LIEHTpPa BAOXa MOCTYMNAlOT K
BJIBIXaTEIIbHBIM MBIIIIAM U Auadparme, BbI3bIBas BIOX TaKOW MPOJOHKUTEIHHOCTH U
IJyOUHBI, KOTOPBIM COOTBETCTBYET CIIOKHUBIIMMCS YCIOBUSM M XapaKTePU3YETCs
OTIPEJICIICHHBIM O00BEMOM TMOCTYIMBIIETO B JIETKHE BO3/yXa, CHJIOW COKpaIleHUs
BJIBIXAaTEJIbHBIX MBI, KOTM4eCTBO UMITYJIHCOB, POXKICHHBIX B IIEHTPE BJI0XA B €UHUILY
BPEMEHH, 3aBHUCUT OT €ro BO30YIMMOCTH: 4Ye€M BBIIIE BO30yIAMMOCTh, TEM 4Yalle
POKJIa0TCSl UMITYJIbCHI, @ 3HAUUT, U Yallle AbIXaTEIbHbIE IBUKCHUSI.

Pecynayus cmenvt 60oxa 6vl0oxom, 6vlooxa 60oxom. Perynsiiusi CMEHbl BIOXa
BBIJJOXOM,  BBIJIOXa  BJOXOM  oOcCymiecTBisieTcs  peduexktopHo.  Bo3OyxaeHue,
BO3HUKAIOIIEE B IICHTPE BIOXa, 00ECIEUMBAET aKT BJOXA, KOTOPBIM COMPOBONKIACTCS
pacTsDKEHHEM JIETKUX H  BO30YKJICHHEM MEXaHOPEIENTOPOB JIETOYHBIX albBEOII.
Nmnynscbl ¢ pernentopoB 1o addepeHTHbIM BOJOKHAM  OMYXKJAIOIMX HEPBOB
MOCTYMAalOT YK€ B LEHTP BBIJOXa M BO30YXTAIOT €ro HEUpoHbl. OTHOBPEMEHHO
HEMOCPEJCTBEHHO Yepe3 IEHTP MHEBMOTAKCUCA IIEHTP BJIOXA TAKKe BO30YXKIAET LEHTP
BbIIoxa. HeHpoHbl 1eHTpa BBIOXA, BO30YXKMAasICh, IO 3aKOHAM PEIUIPOKHBIX
OTHOIIIGHUH TOPMO3SIT AKTMBHOCTh HEWPOHOB IIEHTpPa BJOXAa, W BJIOX IPEKpaIaeTcs.
[lenTp BBIIOXa TOCHUIACT WHGOPMAIMIO K MBIIIIAM JIKCIUPATOPaM, BBI3BIBAET HUX
COKpAalleHUE, U OCYIIECTBISECTCA aKT BblAOXa. Tak MPOMCXOAUT YepellOBaHUE BIOXa U
BbI1oXa. KonnuecTBo 3ajMoB MMITYJIBCOB, TOCTYNAIOUIMX M3 LEHTPA BJIOXa B €AMHHILY
BPEMEHH, U CHJIa 3THX 3aJMOB 3aBUCAT OT BO30YAMMOCTH HEMPOHOB LIEHTpa JbIXaHUS,
cnenuduky 0OMeHa BEIIECTB, 0CO00M YYBCTBUTEIBHOCTH HEHPOHOB K OKPY)KAIOIIEH MX
TYMOpPAJILHON cpene, K TocTynaromieil WHGOpMAUA C XEMOPEIENTOPOB COCYIOB,
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IBIXaTeIbHBIX MYyTeH M JIETKUX, MBI W THUIIEBAPUTEIBHOrO ammaparta. M30bITOK B
KPOBH M aJlbBEOJIIPHOM BO3JyXe IHOKCHIA YIJIepoJa W HEAOCTaTOK KHUCIIOpOJa,
yYCUJIEHUE MOTPeOIeHHs] KUCIopoaa U o0pa3oBaHMs AMOKCHJA YIIepoJa B MBIIIIAX U
JIPYTHMX OpraHax IpH YCHUJIEHUM HUX JAESITEIIbHOCTH BBI3BIBAIOT CIEAYIOIINE PEaKLUU:
HOBBIIIEHUE BO30YIMMOCTU [bIXaTEJIBHOTO LEHTPA, YBEJIWYEHHE YaCTOThl POXKIECHUS
UMIIYJIbCOB B LIEHTPE BJ0OXa, y4allleHUE JIbIXaHWUS M, KAaK CIIEJCTBHE, BOCCTAHOBIJICHUE
ONTUMAJIBHOTO COAEPKAHUS KUCIOPOJa U JUOKCHIA YIIIepo/ia B aJIbBEOISIPHOM BO3yXe
u KpoBU. 11 HA060pOT, M30BITOK B KPOBU U AJIBBEOJIIPHOM BO3JyXe KUCIOPOAA BEJET K
YPEXKEHUIO JIbIXaTENbHBIX JBWKEHUH M YMEHbIICHHIO BEHTWISLUH JIeTKUX. B cBs3u ¢
IPUCIIOCOOJIEHUEM K H3MEHMBIIMMCS YCJIOBUSM YHUCIO JIbIXaTEIbHBIX JBUKEHUH Yy
KUBOTHBIX MOXKET yBEIMUYUTHCA B 4...5 pa3, AbIxaTelbHbII 00beM Bo3ayxa B 4...8 pas,
MUHYTHBIN 00beM Jpixanus B 10...25 pas.

3adanue: 3y4uTh TEOpETUUECKUN 0030p, MPOAHATIM3UPOBATH U CAENATh KPATKUA
KOHCIIEKT, OTpa3UB OCHOBHBIE aCIIEKThl, 3apUCOBAaTh CTPOEHHUE JIETKUX KPYITHOTO
pOraToro cKoTa HalMcaTh BBIBOJ U OTBETUTh HA KOHTPOJIBbHBIE BOIIPOCHI

IlopsiioK BbINOJIHEHHUS PAOOTHI:

1. N3ydenune marepuaga TeOpETHIECKOTO 0030pa
2. BrimonHeHue 3a1anus

3. Odopmiienue BbIBO/IA

4, OTBeT Ha KOHTPOJIBHBIE BOTIPOCHI

Conep:xanue oTyera:

B pesynbraTe BhIMOTHEHUS! pabOTHI B pabodeil TeTpaau JOIKHO OBITH BBITIOIHEHO
3ajaHue U opopMIIeH BBIBOJT

KonTpoJibHBIE BONIPOCHI:

1. OxapaktepusyiTte GU3HOIOTHIECKUE MPOIECCHI TbIXaHUS?

2 OxapakTepu3zyiTe MEXaHU3M BJI0Xa U BbII0Xa?

3. OxapakTepu3ylnTe MEXaHU3M IIEPEHOCA Ta30B KPOBbIO?

4 OxapakTepusylTe MeXaHH3M 0OMEHa T'a30B MEKy KPOBBIO U TKAHSIMHU?
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IIpakTuyeckasi padora Ne 19
TEMA: Oco0eHHOCTH NUIIEeBAPEHUS B PA3JIMYHBIX OT/AeJIaxX

HEJIb PABOTDBI: u3yuuTh NOpOLECCHl MHUIIEBAPEHUS B POTOBOM IOJOCTH M
YKEJTyJIKE MOHOTACTPUYHBIX >KMBOTHBIX, a TaKXE€ MUIIECBAPEHHE B TOHKOM U TOJICTOM
OTJel€  KHUIIEYHUKA; PEryslMI0  MOTOPHO —  CEKPETOPHOM  JeATeNbHOCTU
MULIEBAPUTEILHON CUCTEMBI

Teopernueckuii 0030p:

[lumeBapeHne — 3TO  psSIA CIOXKHBIX  (PU3HOJOTMYECKHMX  MPOIECCOB,
o0ecreynBarolMX pa3MellbueHUE U XUMHYECKOEe DPACIIEIVICHHE MUTATEIbHBIX BELIECTB
KOpMa B JKEJIYAOYHO-KHUILIEYHOM TPAKTE [0 HU3KOMOJEKYJISPHBIX COEAMHEHUMN
JUIICHHBIX BUI0BOM CIIEIM(UIHOCTH U UX BCACBIBAHUE B KPOBb U TUMQY.

Oprasbl NUIIEBaAPEHUs] BBITOIHSIIOT CIAEAYIOMNE (PYHKIIUN:

1) CekperopHylo, 3aKIIOYAIOIIYIOCS B BBIPAOOTKE MHINEBAPUTEIHHBIX COKOB
coJiepKalux GEepMEHTHI;

2)  MoTOpHO-?BaKyaTOpPHYI0 WM  JBHUTaTtelbHYI0  (QYHKIHIO, KOTOpas
oOecrieynBaeT MpUEM KOpMa, €ro MepeKeBbIBAHHME, 3arjaThiBaHUE, TEepeMelIuBaHuE,
MPOJIBXKEHUE COAEPKUMOIrO MO JJMHE MHIIEBAPUTEIBHOTO TpPaKTa U BBIBEJACHUE W3
OpraHu3Ma HelepeBapeHHbIX OCTATKOB KOpMa.

3) BcacbiBatenbHy0 — 00€CNeUYMBAIOLIYI0 MOCTYIUIEHHE MHUTATEIbHBIX BEIECTB
MoCJIe X COOTBETCTBYIOIIEH MepepabOTKH, B KPOBb U JTUMQDY.

4) DKCKpeTOopHYIO (BBLACTUTENIbHYIO) (GYHKIMIO, KOTopas oOecrneunBacT
BBIBEJICHUE U3 OpraHu3Ma IMPOAYKTOB pa3MUYHBIX BHUIOB OOMEHa BEIIECTB M HE
MEePEBAPEHHBIX OCTAaTKOB KOpMa.

5) VHKpeTOpHYI0 — CBSI3aHHYIO C BBIPaOOTKOM MHUINEBAPUTEILHBIMU >KEJIe3aMU
HSHTEPUHOBBIX TOPMOHOB M TOPMOHOIOJOOHBIX BEIIECTB, BIMSIONIMX HE TOJBKO Ha
GYHKIMY MUIIEBAPUTEIHHOTO TPAKTA, HO U HA IPYTHe CUCTEMbl OpTraHu3Ma.

6) 3amuTHYI0, KOTOpas 3akKJIO4yaeTcs B BBHINIOJHEHUU polid  Oapbepa,
3alIMINAIOIIETO OPTaHU3M OT MPOHUKHOBEHUS BPEIHBIX ar€HTOB.

7) PeuentopHyio (aHanM3aTOPHYIO) (YHKIHIO, KOTOpash MPOSIBISETCS B OIICHKE
KauecTBa MOCTYMAIOIIETO B OPraHu3M KopMa.

[InmeBapenre B pOTOBOM MTOJIOCTH

[Ipuem kopma. JKMBOTHBIE OTBICKMBAIOT KOPM H OIPEACISIIOT €ro IMHILEBYIO
NPUTrOJHOCTh C YYacTHEM OpraHoOB 3peHHs, OOOHSHUS, Ocsi3aHusA, BKyca. Jlomanw,
MEJKUN POTaThlii CKOT TPUHHUMAIOT KOPM TJaBHBIM 00pa3oM XOpOIIO TMOJBHKHBIMU
ry0aMu ¥ OTPBIBAIOT €T0 pe3laMu; KPYITHBIN pOraThlii CKOT, CBUHBH — SI3IKOM, TyOaMu;
MJIOTOSTHBIE — pe3llaMU M KIIbIKaMH; MITULIBI — KITIOBOM. [IUThe BOABI IPOUCXOAUT TTyTEM
MOTPY>KEHUsI B Hee TYOHOH 1IN C MOCIEAYIOIMM HAacachblBAHUEM JIBIXKCHUSIMU IIEK U
a3bpiKa. [1oTOsIAHBIE BOY M KUIKUN KOPM JIAKalOT, ITULIBI 3aXBaTHIBAIOT BOJlY KIIFOBOM,
3alpOKUBIBAIOT TOJIOBY, 4eM oOJjeryaroT ee 3arjiarbiBaHue. llpueM kopma — akr
MPOU3BOJIBHBI U OCYIIECTBIACTCS IO MPUHIIMIY IEMHBIX pedIeKCoB, KOorja KOHEI]
OJTHOTO pediekca SBISIETCS Ha4aJIoM JAPYTOro.

’KeBanue oCyImIecTBISIETCS Pa3HOOOPA3HBIMU JIBIDKCHHUSIMU HIDKHEH YENIOCTH,
Onmarojapsi yemMy KOpM H3MeJbdaeTcs, ApOOUTCs, nmeperupaercs. B pesynapraTe 3TOTO
YBEJIUYUBAETCSI €r0 IMOBEPXHOCTh, OH XOPOIIO YBIAXKHSETCS CIIOHOM M CTAaHOBUTCS
JIOCTYTIHBIM JIJIs1 TPOTJIaThIBAaHUS.

XeBaHnue — akT peQIeKTOPHBIN, HO MTPOU3BOJIbHBIN. Bo3HUKIIIEE OT pa3ipakeHUs
KOPMOM pEILIENTOPOB POTOBOIM MOJOCTH BO30YyKIAeHHEe 1O addepeHTHbIM HeEpBam
(s13p19HAst BETBb TPOMHUYHOTO HEPBA, SI3BIKOTJIOTOYHBIN HEPB, BEPXHETOPTAHHAS BETOUKA
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OJy’KJAIOLEro HepBa) MEPENaeTcsl B LIEHTP JKE€BAHUS IpojoJroBaroro mosra. OT Hero
BO30yxeHue 1o 3(p(epeHTHbIM BOJOKHAM TPOWHUYHOTIO, JIMLEBOTO M MOABA3BIYHOIO
HEPBOB MOCTYMNAET K ’KEBATEJIbHBIM MBIIIIAM U 33 CUET UX COKPAILEHUS MPOUCXOAUT aKT
xeBaHus. C U3MeIbYeHUEM TpyObIX YaCTHUIl KOpMa pas/ipa)K€Hue perenTopoB pOTOBOM
HOJIOCTU YMEHBINAETCs], B PE3YyJIbTaTe YEro 4acTOTa >KEBATEIbHbBIX ABM)KEHUN U UX CUIIA
CTaHOBATCS Oosiee ciaaObIMM M HaIlpaBJIEHbl OHHU TeNepb, IJIaBHBIM O0Opa3oM, Ha
(¢opMHpOBaHHE MHUIIEBOIO KOMa M MOArOTOBKY €ro K IJIOTaHUIO. BeIcimine HEHTpbI
YKEBaHMsI pacloyiaraloTcsl B TMIIOTAIaMyCe U B MOTOPHOI 30HE KOpPbI TOJIOBHOT'O MO3Ta.

Caronnsle xene3bl. B poTOBYI0 MOJOCTh BHAJAIOT NMPOTOKU TPEX Map CIFOHHBIX
KeJe3 — OKOJIOYIIHBIX, OIbSA3bIYHBIX M HUKHEUYETFOCTHBIX.

3HauYEHUE CIIIOHBI

1. CMauMBaeT KOpM U O0JIErYaeT ero nepe’keBbIBaHKE.

2. PacTBOpsist 4acTUIBI KOpMa, CIIOHA Y4acTBYET B ONPEIENIEHUH €ro BKYCOBBIX
KayecTB.

3. Cnusucras 4acTh CIIOHBI (MYLUMH) CKJIEHBAaeT MEJIKME YacTHIBI KOpMa,
dopMHUpyeT NHUIIEBOW KOPM, OCIM3HSIET €ro M TakuM o0OpazoM o0ierdaer
IpOrJIaThIBaHUE.

4. 3a cueTr cBOEH LIEIOYHOCTH HEUTpaIu3yeT U30bITOK KUCIOT, O0pa3yrouXcs B
KeIyJIKe.

5. YdacTByeT B TEIUIOPETYJALMU Y >KMBOTHBIX, HE MMEIOIIUX IOTOBBIX JKEJE3.
Hanpumep, y cobak rmpu BBICOKON TeMIEpaType C Majaolleld n30 pTa CIIOHON yaansercs
4acTh TEIJIOBON YHEPTHH.

6. 3amuTHAs POJb CIIOHBI OCYLIECTBIISIETCSA 3a CUET HAJIWYUSA B HEH JIM30LKMA,
obJaaroniero OaKTePUIUIHBIMU CBOMCTBAMH.

7. Cniona o0nagaeTr HHU3KUM T[OBEPXHOCTHBIM  HATSHKEHHEM, COJEPKUT
aCKOPOMHOBYIO KHCJIOTY H OTUM YYacTBYeT B pEryJsIUH BHJJIOBOTO COCTaBa
MHUKPO(DIIOPHI B IPEPKETYIKAX KBAYHBIX KHUBOTHBIX.

8. 3a cyeT NpUCYTCTBUS B CIIOHE MOYEBUHBI U APYTUX a30TCOMAEPKAIINX BEIIECTB
OHA Y4acTBYET B a30TUCTOM OOMEHE.

9. Imest B cBOEM cOCTaBe MHUIIEBAPUTENbHBIE (PEPMEHTHI, CIIOHA CIIOCOOCTBYET
TUAPOJIN3Y YIIIEBOOB B JKEIY/KE.

10. CnroHa cofiepkUT TpOMOOIUIaCTUUECKHUE BELIECTBa, IO3TOMY B Kakoil To Mepe
o0aaeT KpOBEOCTAHABIUBAIOIIUM JICHCTBUEM.

Perynsauus ciaroHOOTAENEHUS

ChioHOOTIENeHHE — 93TO  CIOKHOPE(JIEKTOPHBIM  aKT, OCYLIECTBIISIEMbIN
BCJIEJICTBHE pa3JIpa)kKCHHUsI MEXaHO-, XE€MO- M TEPMOPELENTOPOB POTOBOM IOJOCTU
KOPMOBBIMHU WJIM JIPYTUMU Pa3IpaskaloluMH BemecTBaMu. Bo30yxaeHne oT perenTopon
no BOJIOKHAM a((epeHTHBIX HEpPBOB MEpeNaeTcs B MPOJOITOBATHIE MO3T B LIEHTP
CIIFOHOBBIJICIICHHSI U Jaliee TallaMyC, TUIIOTajJaMyc U KOpY roJioBHOTo mMo3ra. OT 1eHTpa
CIIIOHOBBIJICTICHNS BO30YXKJIEHHE 10 BOJOKHaM J(PQPEpEeHTHBIX CHUMIATHUYECKUX U
apacUMIIATUYECKUX HEPBOB IMEPEXOAMT K CIIOHHBIM JKe€Jle3aM U OHM HayuHaloT
BBIICTISATh CIIOHY. OddepeHTHple MapacuMIaTHYeCKUe BOJOKHA HAYT B COCTaBe
JULEBOTO M  SI3bIKOTJIOTOYHOI'O HEPBOB. OJTOT MEXAaHU3M  BBIJIEICHUS  CIIIOHBI
ompenensiercsa kKak 06e3ycioBHopedekTopHbIi. [lapacuMnaTnieckne BIUSHIS BBI3BIBAIOT
OOMJIBHOE BBIJICJIEHUE JKUKOM, BOASHUCTON CIIOHBI C HEOOJBIIMM COJEP)KaHUEM B HEH
oprannyeckux BemecTB. CHMIaTHYECKUE HEPBBI, HAIIPOTHB, YMEHBIIAIOT KOJIUYECTBO
BBIJIEJIIEMOM CIIIOHBI, HO B HEM COJlepKUTCA OO0JIbIIE OPraHUYECKUX BEIIECTB. Perymsus
KOJIMYECTBA BBIJIEJICHUS BOJbl U OPraHMYECKHX BEIIECTB OCYILIECTBISETCS HEPBHBIM
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[EHTPOM 3a CUeT PA3NIUYHON WH(OpPMAIMH, MOCTyHaromeld K Hemy mo addepeHTHbBIM
HepBaM. CIlIOHa BBIJIEIAETCS TAKXKe NPU BUIE, 3alaxa KOpMa, B ONPEIEICHHOE BpeMs
KOPMJICHUSI KUBOTHBIX M MpPU APYTHMX MaHUIYJSALUAX, CBA3AHHBIX C MPEACTOSALIUM
IPUEMOM KOpMa. DTO YCIOBHOPE(IEKTOPHBIN MEXaHU3M BbIIEJICHUS CIIIOHBI.

I'moranue — cnokHOPEIEKTOPHBIN akT, 00eceunBalOINK IBAKyallUI0 KOpMa U3
POTOBOH MOJIOCTH B MULIEBO.

[lepenBrxkeHne NUIM MO MHILEBOJY OCYILECTBISAETCS PEQIEKTOPHO 3a CYET
NEePUCTAIBTUYECKUX COKpaIlleHUI MBI IuieBoaa. Hauamom atoro peduekca siBisercs
aKT TJIOTAHMUSL.

[InmeBapeHne B Kenyake

[locTynuBmMii B KEJIyAOK KOPM TNOJBEpraercs JaJbHEWIed (QU3ndeckoi,
XUMHUYEeCKOW U Ouojoruueckoil ob6paborke. CTpoeHue Kelayaka, Kak U BCEro
NUILEBAPUTEIBHOIO TPAKTa, ONpeAesieTcs] OCOOCHHOCTSAMM NHUTAaHUSA >KUBOTHBIX. Ilo
CBOMM aHaTOMHUYECKUM M (PYHKIHMOHAIbHBIM OCOOEHHOCTSIM pAa3iMyaloT IPOCThIE

OJTHOKaMEpHbIE JKEJIE3UCTOT0 THUMa OJKEIyJKH — Yy 4YelloBeKa, Co0aK, KOIUIeK;
OJIHOKaMEpPHBIEC YCIOKHEHHBIC KEIYIKH IMEPEXOIHOr0 JKEIYAOYHO-KUILIEYHOIO TUIA — Y
CBHMHEH, JIOIIAJEH, KPOJMKOB; CIIOKHBIE MHOTIOKAaMEpHBIE JKEIYAKH — Y >KBAayHBIX
KUBOTHBIX M JIByXKaMepHble — y OTUL. [lo 0COOEHHOCTSIM CTpOEHUS CIU3UCTOU

000JIOUKM U PACTOJOKEHUIO B HEH IKEIE3UCTHIX KIETOK B MPOCTOM OIJHOKAMEPHOM
KEITYAKE BBIICTSIOT TPU (PYHKIIMOHATIBHO PA3IUYHBIC 30HBI:

KapaunanbHas 30Ha, mpuMbIKaromias K MULIEBOAY C PAaCHOJOKEHHBIMU B HeEH
00aBOYHBIMU KIJIETKAMH, BEIPAOATHIBAIOIIUMU CIIU3UCTBINA CEKPET (CIU3b);

JlonHas (pyHnanbpHasi 30Ha), BKIIOYAOIAs JTHO, TEJIO M YacTh MaJOW KPUBU3HBI
KelyJAka C HaJIWuyueM B HeH TJaBHBIX KIETOK, BbIpabaThIBalOIINX (EPMEHTHI,
0OKJIaJIOUHBIX KJIETOK BbIPA0ATHIBAIOIINX COJISIHYIO KUCJIOTY M HEOOJIBIIOTO KOJIWYECTBA
JI00AaBOYHBIX KIIETOK;

[Tunopuyeckass 30Ha, MNpUieramoIias K MNWIOPYCY, COJACPXKUT TJaBHbIE U
no0aBOYHbIE KJIETKH, BblpabarbiBatomue ¢epMeHTbl U ciu3b. ComsiHas KUCIOTa B
NIIOPUYECKON YaCTH JKETyKa HE BbIpaOaThIBAeTCsl.

CocraB *enya04HOoro CoKa

UuCThIil JKEeTyIOYHBIM COK TMPECTaBIsAeT €000 OeCUBETHYIO, MPO3PAYHYIO
xuakocTh kucnoit peakuuu (pH 0,8—1,2) ¢ HanuureM HEOONBIIOrO KOJIUYECTBA CIU3H U
KJIETOK OTTOpruyToro snurenus. Kucnas peakuusi coka oOycliOBI€Ha HaJHMYUEM B HEM
COJIIHOM  KHMCJIIOTBI M JPYyTHX KHCIOpPEarupyrlolmux coeauHeHu. B cocras
HEOpPraHMYECKOW YacTH COKa BXOAST MHUHEpAJIbHbIE BEIIECTBA, MMEIOIIMECS B CIIOHE.
Oprannueckass 4acThb COKa MpEACTaBlieHA O€lIKaMH, aMHHOKUCIOTaMH, (epMEHTaMH,
MOYEBUHOM, MOYEBOM KHUCIOTOM.

DepMeHTHI JKeTyI0YHOTO COKa

B ’xenynodyHOM COKe BBLICNEHO CEMb BHAOB HEAKTHBHBIX MPEAIIECTBEHHUKOB
(mpoepMeHTOB), HAXOSAIIMXCS B KIETKAaX JKEIYAOYHBIX JKelie3 B BHUAE TpaHyll
NETICUHOTEHOB, O0BbEIMHEHHBIX MO/ OOIIMM Ha3BaHHEM IENCUHBL. B momocTu xemynaka
nencuHoreH aktuBupyercss HCI mnyrem oTmienyeHuss OT HEro HMHTUOMPYIOUIETO
OEJIKOBOr0 KOMILJIEKCA.

Pa3nuuator cienyroniye OCHOBHBIE MENICHHBI:

1. [Tenicun A-rpynmna ¢pepMeHTOB, TUApOIU3HpYyromux oenku mpu pH — 1,5-2,0;

2. Ilencun C (xenyI0YHBIN KaTEIICUH) peanu3yeT cBoe aeiicTBue mpu pH 3,2 -3,5;

3. Ilencun B (mapanencun, jkenaTMHa3a) pa3KWKaeT KeJIaTuH, AEHCTBYeT Ha
OeJIKu coeTMHUTENbHOU TKaHu nipu pH menee 5,6;
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4. Ilencun /| (peHHUH, XMMO3HMH) JAEUCTBYET B MPUCYTCTBUM MOHOB KajbIUs Ha
Ka3eMHOTeH MOJIOKA U TIEPEBOJUT €T0 B Ka3€UH, CTBOPAXKUBASI MOJIOKO.

K npyrum ¢epmeHTaMm KETyJOYHOIO COKa OTHOCSTCS >KellyJo4yHas JIMIasa,
pacIIeIIsSIomas SMYJIbTUPOBAHHBIE XKUPBI (KUP MOJIOKA) HA TIIMIEPUH W IKUPHBIC
KHUCIIOTBHI.

VYpeaza pacumernsier MmodeBuHy nipu pH=8,0 1o amMuaka, KOTOpbIii HEUTpaTU3yeT
HCI.

JInzonum (Mypamuasa) o01aiaeT aHTHOAKTEPUATHHBIM CBOMCTBOM.

XKenynounasi cinu3b U ee 3HAUCHHE

Cnusb BeIpabaThIBA€TCS BCEMH, HO OOJbIIEe JOOABOUHBIMU KIIETKAMHU CIIM3UCTOM
o0onouky xenyaka (Mykouutsl). CIIOH CIM3U NPEIOXpaHseT O0O0JIOUKY JKEIyJka OT
MEXaHUYECKHUX, XUMUYECKUX, TEMIIEPaTypHBIX MOBPEKICHUHN, OT €€ camoIiepeBaprUBaHUs
(ayronuza) nox nericreueM HCI u nencuHoB.

3HaueHHE COJSHOM KHCIOTH B mHIIeBapeHuU. Haxomsch B CBOOOJHOM U
CBSI3aHHOM COCTOSIHMM, OHA BBITIOJIHAET OOJBIIYIO POJIb B MUIIEBAPEHUU:

AKTHUBHpYET TIpeBpallleHue MENCHHOTeHA B TIENICUH U CO3JaeT JJisl €ro JIeUCTBUS
KUCTTYIO CpENny;

['opMOH TIpOCEKpETHH TEPEBOJAUT B aKTUBHYIO (DOPMY CEKpPETHH, BIUSIOMNN Ha
CEKPEIUIO MAaHKPEaTUIECKOTO COKa,

JIeKanbIIUHUPYET U STUM PA3PHIXIIAET KOCTH;

JHenatypupyeT Oenku, B pe3ylbTare 4Yero OHM Ha0yXawT, YTO OO0JIer4aeT ux
THIPOJIN3;

JleiicTByeT OaKTEpPHUIMIHO Ha THUIOCTHYIO MUKPOQIIOPY;

VYyacTByeT B MeXaHU3Me NIEPEX0/1a CONEPKUMOT0 U3 JKETyJIKa B KUIICUHUK;

CriocoOcTBYET CTBOPAKMBAHUIO MOJIOKA B KEITYKE;

AKTHBHUPYET MOTOPHKY JKEITYIKa;

AKTUBHpYET TOPMOH TIPOTaCTpPUH B TaCTPUH, YYACTBYIOIIMA B PETYISIUH
KEJIYJOYHOTO COKOBBIICIICHUS.

MexaHu3M CEKpEINH KeMyI0YHOTO COKa

Cekpelidss coka TMPOWCXOAUT TIOJ BIUSHHEM pPAa3HOOOPA3HBIX BHEIIHUX U
BHYTPEHHUX CTUMYJISTOPOB. YCJIOBHO Pa3IMyYalOT TPU HACIAUBAIOIIMXCS APYT Ha Jipyra
¢a3bl BIJICTICHUS COKA.

CrnoxunopedekropHas ¢aza nepBoHavaIbHO CBSI3aHA C YCIOBHOPE(ICKTOPHBIMU
peakIusIMUA Ha pa3lIpaXCHHE 3PHUTEIBHBIX, CIYXOBBIX, OOOHSITEIBHBIX PEIENTOPOB, C
KOTOPBIMH BIOCTEACTBUM MNPUCOEAUHSIIOTCS 0e3ycloBHOpPE(DIECKTOPHbBIE pa3ApaKeHHs
pElenTOPOB POTOBOM TOJIOCTH, CBSI3AHHBIE C TIPHEMOM KOpMa M JKCBAaHHEM.
Pednexropnas daza npogomxaercst 1-2 4, 0Ka3pIBaeTCs OMBITOM MHUMOTO KOPMIICHUS,
BBIICTISIIOIIMNACA B 3TO BpEMS KEIYIOUYHBIM COK, 00JIalaeT BBICOKOM KHCIOTHOCTHIO U
nepeBapuBaronieil cuwioi. Ha crnoxxnopeduektopHyio a3y MOCTENeHHO HacjaauBaeTcs
XKemynaouHasi (HepBHO-ryMopanbHasi) ¢daza. K mpomomkaromeMycs emie BBIJCICHUI0 COKa
OT mepBoi (Da3bl HA CEKPEIHI0 YK€ HAYMHAIOT BIMATh MEXAHUYECKUE U XUMHUYECKUE
dakTopel KOpMa, a Tak)Ke TOPMOHBI TacTPUH, SHTEPOTACTPHH, THUCTaMUH. Pob
MPOJYKTOB TIEPEBApUBAHMS KOpPMa M APYTUX XUMHUYECKUX IKCTPAKTUBHBIX BEIIECTB B
CEKPEIU COKa JTOKA3bIBACTCS OMBITOM C HE3aMETHBIM JUJIS )KHBOTHOTO BKJIAJILIBAHUEM
KopMa 4epe3 (UCTYyNy HEMOCPEICTBEHHO B XKENyIOK — B 00XOJ CI0XKHOpPe(DIEKTOPHON
da3bl. B 3THX cnyyasx COKOBBIJEIEHHE HaUnHAeTCs ToJbKo yepe3 20—-30 u Goniee MUHYT,
KOTJ1a TIOSIBATCSI TIEPBBIC MTPOTYKTHI THAPOIIH3A KOPMA.
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Kumeunas ¢asza mnpoucxoaut mpu mepexoie COACPKUMOro U3 JKeIyAKa B
kunieyHuk. JKemynouHasi cekpenuss B Hadaje 3ToW (asbl elle yBEeIUYMBAETCs 3a CUEeT
XUMHUYECKUX BEILECTB, BCACHIBAIOLIUXCS B KUIIEYHHUKE, a 3aTEM OHA IIOCTEIIEHHO
3aTyXxaeT BCJEACTBHE O0Opa3oBaHUs B KULIEYHUKE CEKPETHUHA, KOTOPBIA SBISETCS
aHTarOHUCTOM raCTpUHA.

Xenup, ee cocTaB U 3HaUYECHUE

XKenup ABASETCS CEKPETOM U SKCKPETOM TE€NAaTOLUTOB. Y TPAaBOSIIHBIX KHUBOTHBIX
JKEJIUb 3€JIEHOr0 IBETA, a Yy INIOTOSAJHBIX — KPaCHO-KEITOro. PazinyaroT NMe4eHOYHYIO
JKeNT4b, HAXOISIIYIOCS B KETYHBIX MPOTOKax ¢ rmroTHocThio 1,010-1,015 u pH 7,5-8,0 u
My3BIPHYIO JKENTYb, KOTOpasi BCJIEICTBUE BCACBIBAHMS B JKEITYHOM ITy3bIPE€ YacCTH BOJIbI
npuobperaer Oojee TEMHBIN LBET, IVIOTHOCTH ee pocturaet 1,026—1,048 u pH — 6,5-5,5.
B cocraB my3eipHO# xenun Bxoaar 80—86 % BoJbl, X0JeCTepUH, HEHTpPaIbHbIE KHUPHI,
MOYEBHHA, MOYEBas KHCJIOTa, AMMHOKUCIOTHI, BUTamuHbl A, B, C, HeOosbiioe
KOJM4ecTBO (hepMEeHTOB — ammiasza, (ocdarasza, mporeaza u ap. JKerquHble MUTMEHTHI
(OmnupyOuH M OMIMBEPIUH) SIBISIOTCS MPOAYKTaMH HpEBpalleHuil remMoriioOuHa mpu
pacnazne 3puTpounToB. OHM M IPHUIAIOT KETYU COOTBETCTBYIOILYIO OKpackKy. B xemun
IUIOTOSIAHBIX OoJbllie OMIMpPYyOUHA, a TPaBOSIAHBIX — OWIMBepAMHA. ICTUHHBIM CEKpeTOM
renaTouUTOB SBJISIOTCS KEITYHbIE KUCIOThI — IITUKOXO0JEBask U TAypOXOJIUEBasl.

3HaYEHUE KEIUH:

1. XKenup 3MyJbrupyer KUpbl, MpeBpalias UX B MEIKOAMCIIEPCHYIO CUCTEMY U
ATUM CO3/1a€T OJIarONpPUSATHBIE YCIOBUSA JUISl UX THIPOJIU3A.

2. OGecnieunBaeT BCAaChIBAHUE KHUPHBIX KUCIOT. B KHIlIeUHNKE jKEeTUHbBIE KUCIOThI
COCIMHSIOTCS C KUPHBIMU KUCJIOTaMH 00pa3ysl Tak Ha3blBaeéMble MMIIEIUIBI, B COCTaBE
KOTOPBIX KUpPbl TOCTYNAIOT B SMNUTEIUOLMTHl KulleyHHkKa. Kpome Toro, xeinyb
CIOCOOCTBYET BCACHIBAHUIO JKUPOPACTBOPUMBIX BUTAMUHOB.

3. Yuactyer B Helitpanuzaiuu HCI u 3TuM mpekpamaer GyHKIHUIO MerncuHa, a
CO37aeT yCJIOBHUS JUIsl IEHCTBUS TPUIICHHA.

4. XKenmubp ycuiamBaeT TMIPOJU3 OENKOB M YIJIEBOJOB 32 CYET AKTUBUPOBAHUS
IPOTE0- U AMUJIOJIUTUYECKUX (PEPMEHTOB.

5. AKTHBHM3UPYET MOTOPHKY JKETyJIKa U KHIIEUYHUKA, CEKPELIUIO MTOKETYJOUHOTO,
KHUIIEYHOT'O COKOB, JKEJTyT0YHON CIIU3H.

6. Oxa3pIBaeT OAKTEPUOCTATHYECKOE ICMUCTBUE HA THIJIOCTHYIO MUKPO(DIIOpY.

CekpeTopHas QyHKIUS KUIIEYHBIX JKeJe3

Kumieunsnii cox BeIpabaThiBaeTCsi OpyHHEPOBBIMH, JTHOESPKIOHOBBIMU JKEJIe3aMH U
JPYTUMH KJIETKaMHU CIM3UCTOW 000704Ykd TOHKOM Kumku. Cok mpeacTaBiisieT coOoi
MYTHYIO, BSA3KYIO MXHAKOCTh CIEHU(PUYECKOrO 3amaxa, COCTOSIIYI0 H3 IUIOTHOM U
XKHUIKON yacteid. OOpa3oBaHue MIOTHOW YAaCTH COKa MPOMCXOAUT MOP(HOHEKPOTHIECKUM
(TOJIOKPUHOBBIM) THUIIOM CEKpPELUH, CBSI3aHHBIM C OTTOPKEHHEM, CIyIIMBaHHUEM
KameyHoro osnurenus. JKuakas dYacTb coka oOpa3yercs BOJHBIMH PacTBOpaMu
OpraHMYECKHX U HEOPTraHMYECKHUX BELIECTB.

B xumeunom coxe Oonee 20 mumieBapuTenbHBIX GpepMeHTOB. OHM AEHCTBYIOT Ha
NPOJYKTHl YK€ MOABEPTHYBIIMECS NEUCTBUIO (DEPMEHTOB KEIYJIKa U IMOKETyT0UHON
xKene3pl. B coke mMeroTcs mentuiadbl — aMUHOMNOJUIENTHAA3bl, JUNENTUAA3bl U 1p.,
oOBeMHEHHBIE 110/ OOIIMM Ha3BaHHWEM — SPUIICHHBL. PaciieruieHne HyKJIEOTHIIOB U
HYKJIEMHOBBIX KHUCIJIOT OCYILECTBIISIETCS (epMEHTaMM HYKJICOTHAA30d M HYKJIEa3oM.
JlunonutuyeckuMu (epMEHTAMHU KHILEYHOI'O COKa SIBISIIOTCS — Junasa, (ocdoiunasa;
aMWIOJIMTUYECKUMHM — aMMJjlasa, JlakTasa, caxapas3a, ramMma-amuwiasa. BaxHbIMU
depMeHTaMH  KHIIEYHOTO COKa SIBIAIOTCA IIeno4yHas W kucnas  ¢ocdarasa,
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sHTeprnenTuaa3a. Kumednele ¢GEpMEHTH 3aBEpIIAIOT THAPOIU3 MPOMEKYTOUHBIX
OPOJAYKTOB MHUTATEIbHBIX BemlecTB. I[lmMoTHas yacTeh coka o0najaeT 3HAYUTENbHO
Oonplelt (hepMEHTAaTUBHON aKTUBHOCTHIO.

Cekpenysi KHIIEYHOT'O COKa MPOUCXOJUT HEMPEPBIBHO. PeduieKTopHbIE BAUSHUS C
pElenToOpoOB POTOBOM MOJIOCTH BBIPAXKEHBI CNa00 W TOJBKO B KPaHHAIBHBIX OTEax
TOHKOTO KuieyHuKa. Cekpelus yBeIMunBaeTcs Mpy ACUCTBUM Ha CIU3UCTYIO 000JI0UYKY
MEXaHMYECKUX M XUMHUYECKUX Pa3JpaKeHUU XHMYCOM, YTO MPOUCXOAUT C y4acCTUEM
MHTpaMypaJibHbIX HEpBHBIX oOpazoBanuii u [{HC. biyxnaromue HepBbl, alleTHIIXOJUH,
SHTEPOKPUHUH, AYOKPUHUH CTUMYIUPYIOT CEKperuio coka. CuMIaTudeckue HEpPBbI U
aJip€HaJIMH — TOPMO3SIT COKOBBIJIEJICHHUE.

B TOHKOM KHIIEYHHMKE HapsAy C MOJOCTHBIM MHILEBAPEHUEM, OCYIIECTBISIEMBIM
cokaMu U (epMeHTaMu TMOKETYJOUYHON IKeJNe3bl, >KeMUYh U KHUIIEYHOTO COKa
MPOUCXOTUT MEMOPAHHBIM WM MPUCTEHOUYHBIM THAPOJIU3 MUTATEIBHBIX BemiecTB. [Ipu
MOJIOCTHOM  THILIEBAPEHUH  OCYIIECTBISETCS  HAauyajbHBIM  3Tall  TUApPOIHM3Aa U
paCIICIUISIOTCA KPYITHOMOJICKYJISIpHBbIE COEUHEHUs (TOJIUMEpHI), a TP MEeMOpaHHOM
MUIICBAPEHUN 3aBEpIIaeTCs THIPOJU3 MUTATENbHBIX BEIIECTB ¢ oOpa3oBaHHEeM Ooliee
MEJIKUX YacTHI] JOCTYMHBIX JUIs MX BcacbiBaHUs. [lomocTHOl ruaponus cocrasisger 20—
50 %, a memOpannbiit 50-80 %. MeMOpaHHOMY HUIIEBAPESHUIO CIIOCOOCTBYET CTPYKTYpa
CIIM3UCTONM OOOJIOYKHM KHUIIEYHHKA, KOTOpass KpPOME BOPCHHOK HWMEET OrPOMHOE
KOJIMYECTBO U MUKPOBOPCHHOK 00pa3yIolUX CBOCOOPa3HYIO MIETOUHYIO Kaiimy. Ciusb,
BblIeNIsieMass OOKaJIOBUJIHBIMHM KJIETKAMH CO3/1a€T Ha MOBEPXHOCTU IIETOYHOM KalMBbI
MYKOTIOJUCaXapUAHYIO0 CEeTh — TTTUKOKAIUKC, KOTOPBIA NMPENITCTBYET MPOHUKHOBEHUIO B
IOPOCBET MEXAY BOPCHHKAMHU KPYIHBIX MOJIEKYJ MUTATEIbHBIX BEIIECTB M MHKpPOOOB,
M03TOMY MEMOpaHHBIM THUAPOIN3 MPOUCXOJIUT B CTEPWIbHBIX YyCIOBUSX. DepMEHTHI,
OCYLIECTBIISIIOIIIME MEMOpaHHBIA THAPOJIM3 WU aAcOpOUpYIOTCS M3 XHMYyca, 3TO
(epMeHTBl TMOKENYA0OYHOTO COKa (o-amMuiiasa, JMIas3a, TPUICHH), WIH (EepMEHTHI
CUHTE3UpYEMblE B KHILIEYHBIX SIUTEIMOLUUTAX W (PUKCUPOBAHHBIE HA MeMOpaHax
BOPCUHOK, HaXOJsCh C HUMH B CTPYKTYPHO CBSI3aHHOM COCTOSSHMH. Takum o0pazom,
NPUCTCHOYHOE MHIIEBAapEHUE  SABISAETCS  3aKIIOYUTENIBHBIM  ATAallOM  THAPOJIHN3a
MUTATENIbHBIX BEIIECTB M HayalbHBIM JTAallOM MX BCAaChIBAaHUS Yepe3 MeMOpaHbI
AIUTENOIUTOB.

JlBurarenbHass (QYHKUUS KUIIEYHMKA OOECHedyMBaeT MepeMellMBaHhe €ro
COJICPKUMOTO C MUIIEBAPUTEIBHBIMU COKAMH U CONPUKOCHOBEHHE OOJIBIICH dYacTu
XUMyca CO CIM3UCTON 000JOYKOM, Ojarojgapst 4emy CO3Jal0TCs Jy4llue YCIOBHS AJIs
MOJIOCTHOT'O, MEMOpaHHOTO THJPOJU3a MHUTATEIbHBIX BEIIECTB M WX BCACHIBAHUS.
Moropuka KHUIIEYHHKA, KPOME TOro, 00eCledMBaeT IMEpEeIBIKEHUE COJEPKUMOTO B
abopajbHOM HampaBiICHUU. B KUIIEYHUKE pa3Iu4a0T dYeThIpe OCHOBHBIX THIIA
COKpallCHUU:

1. Purmuueckass  cerMeHTalMsi BO3HMKAeT  BCJEACTBHE  PUTMHYECKOIO
yepenoBanus (8—10 pa3 B MHHYTY) YYacTKOB COKpAIllEHHS KOJIBLIEBBIX MBIIII C
o0pa3oBaHHMEM CETMEHTOB — C y4acTKaMHu pacciabiieHuss Mexnay HUMH. B ciemyromuit
MOMEHT paHee COKpAIllEHHbIE KOJBIEBbIE MBIIIIbI pacciabiasioTCs, a MepPeTIKKU
00pa3yroTCcsl Ha COCEHUX YUacTKaX.

2. IlepucranbTUYEeCKHME  COKpALIEHHMS  XapaKTEpU3yIOTCs  00pa30BaHHEM
NEPETSHKKK, PACHOI0KEHHON BBIIIE OTEIBHOM MOPLMH XUMYyCa U BOJHOOOpPA3HBIM €€
pacnpocTpaHeHHeM B abopajibHOM HaIpaBJICHUH MPU OJHOBPEMEHHOM IEpEeMEIINBaHUU
Y TIPOJIBIKCHUH XMUMYca. B KuIIeyHnKe MOTyT BO3HUKATh TAKHE BOJHBI PA3TMYHON CHITBI
U paclpoCTPaHATCS HA pa3HbIe PACCTOSHUSA MO KUIICUHUKY.
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3. AHTUNEpPUCTATIbTUYECKUE  COKpAIEHHs,  BBIPAXEHHbIE Y  MTHII,
pacrpoCTpaHIOTCS B KPAaHUAJIbHOM HAIpPaBICHUH.

4. MasaTHUKOOOpa3HbIE JBM)KECHHSI OCYLIECTBISIOTCA 33 CYET COKpAllECHHUS
KOJIBLIEBOTO M MPOJOJIBHOTO CJIOEB MBIIIL, OOECIEeYUBAIOLIUX KoJeOaHHe Yy4acTKa
KHILIEYHON CTEHKH TO BIEPEM, TO Ha3aJd, YTO COBMECTHO C PUTMUYECKOW CErMEHTAIuei
CO3JAI0T XOPOLINE YCIOBHS JJIs IEPEMEIINBAHUS XUMYycCa.

Kpome TtOro, mpucyTcTBYIOT TOHHYECKHE COKpalleHus. OHU XapaKTepU3yrTCs
JUIUTETTbHBIM TOHYCOM TJIaJIKUX MBIIII] KUIIKH, HA (JOHE KOTOPBIX MPOUCXOAAT U JAPYyTUe
BU/JIbl COKPAIICHUI KUILIEYHUKA.

Ha MOTOpuKY KHIlIEYHUKA OKa3bIBAIOT CTUMYJIUPYIOIIEE BIUSHHE MEXaHUYECKUE
U XUMHYECKHE pPa3JpaK€HUsS XUMYCOM CIM3UCTOM 000J0uYKM KulleyHuka. HepBHas
pETyISLUsS. MOTOPUKU OCYIIECTBIISICTCS MHTpaMypaibHOU HepBHOUM cuctemoit u [THC.

bnyxnatonue M CUMIATUYECKUE HEPBBI, B 3aBUCUMOCTH OT HUX HMCXOJHOTO
(YHKIMOHAIBHOTO  COCTOSIHMSI, MOTYT BO30YyKJaTh WM TOPMO3UTh MOTOPHYIO
JeATEIbHOCTh KUILIEYHUKA, T. K. B HUX MPOXOJAT pa3Hble BoJIoKHA. [lapacumnaTuueckue
HEPBBI, KakK IMPaBWJIO, BO30YXKIAIOT, a CUMIATHYECKHE — TOPMO3AT COKpAIECHUS
KAIIEYHUKA.  BnusHue  pa3HOOOpa3HbIX  AMOLMH,  CJIOBECHBIX  pa3apaKeHUi
CBUJICTENLCTBYIOT O poiin Bhicmiux oTAenoB [[HC (rumoramamyca v KOpbI TOJOBHOTO
MO3ra) B PErysiiud MOTOPUKH IHUILEBAPUTENBLHOrO TpakTa. OmnpeneneHHoe NEehCTBUE
OKa3bIBAIOT PA3HOOOpPA3HbIE XMMHUYECKHE BEHIECTBA. AIETUJIXOJHMH, THUCTAMUH,
CEpPOTOHNH, TACTPHUH, DHTEPOTaCTPUH, OKCUTOLMH WU Ap. CTUMYJIHMPYIOT, a aJpPEHAJIUH,
racTpOH, SHTEPOTaCTPOH — TOPMO3SAT MOTOPUKY KUIICYHUKA.

[TuieBapeHne B TOJICTOM KHILIIEUHUKE

K TonctoMy KUIIEUHHKY OTHOCSITCS Cliernasi, 000/J0YHas U MpsiMasi KUIITKU. XUMYC
TOHKOTO KHIlIeyHUKa Kaxzable 30—60 ¢ HeOONbIIMMU MOPIUSAMU Yepe3 HIIeOleKaTbHbIN
c(UHKTEp MOCTyMmaeT B TOJCTHIA OTAen. [Ipu HamomHEHWMW cleno KUIIKU CHUHKTEP
IUIOTHO 3aKpbiBaeTca. B cnm3ucroil 000I04YKe TOJCTOrO KHUIIEYHHKA HET BOPCHHOK.
HNmeetcst 60mbII0€ KOTMYECTBO OOKAIOBUIHBIX KJIETOK BbIpabaThiBaromux cin3b. Cok
BBIJICJISIETCSl HETIPEPBIBHO MO/ BIMSHUEM MEXaHUYECKUX U XHMHUYECKUX pPa3apakKeHHil
CIU3UCTON 00070ukH. ['MAPOIN3 MUTATEIBHBIX BEUIECTB OCYIIECTBISIETCS KaK 3a CUET
CBOMX (DEpMEHTOB, TaK U SH3UMOB, MPUHOCUMBIX CIOJa C COJAEP>KMUMBIM TOHKOTO OT/ela
kumeyHrka. Oco0eHHO 00JbIIOe 3HAYEHUE B MUIIEBAPUTEIBHBIX MpPOIECccax TOJICTOTO
KUIIEYHUKA MPUHUMAET MUKPO(]IIopa, KOTOpasi HAXOAHT 3/1eCh OJaronpusTHBIC YCIOBUS
JUISL CBOETO OOWJIBHOTO pa3MHOXEHHUS. Y JKBAYHBIX J>KMBOTHBIX KaK OTMEUasocCh,
KJIeTYaTKa paculeruigeTcs TIJIaBHbIM 00pa3oM B MpeKeNTyJKax, a y JKUBOTHBIX C
OJTHOKaMEpHBIM KEIyJIKOM, OCOOCHHO Y JIOIIaJied, 3TO MPOUCXOAHUT B CIICMON KHIIKE,
KOTOPYIO MHOTJA HAa3bIBAIOT «BTOPBIM JKEIyAKoM», oobemom Oonee 30 m. B cmenoit
KHIIIKE JIOMIaJW MO BIMsSHUEM MUKpodiopsl mepeBapuBaetcs 10 S50 % kimertyaTku u
okouio 40 % OGenka. B pesynbpraTe cOpakuBanus kieTdatku oopasyrores JIKK. Hapsny c
KJIETYATKOW OaKTEepHUH TUAPOIH3YIOT U IPYTHE YTIIEBOIUCTHIE KOpMA.

Hledekanus — OCBOOOXKIIEHHE, OMOPOKHEHHE HWKHHX OTIEJIOB TOJCTOTO
KUIIEYHUKA OT HEMEPEeBAPEHHBIX OCTATKOB (IKCKPEMEHTOB). 3arOJHEHUE MPSIMON KUIIIKH
KaJIOBBIMU MaccaMU BBI3bIBAET PACTSKEHUE €€ CTEHOK. BO3HMKIIINE MPU 3TOM UMMYJIbChI
BO30Yx1eHUSs 110 apPepeHTHBIM HEPBHBIM MYTAM IEPEAAIOTCS B CIUHHOMO3TOBOM LIEHTP
nedekanuu, orTyaa no 3pGepeHTHbIM MapACUMIIATUYECKUM MTYTSAM HAYT K COUHKTEpaM,
KOTOpBIE paccinabAOTCs MPU OAHOBPEMEHHOM YCHJIEHUHM MOTOPUKH MPSMOM KHUIIKU U
OCYILIECTBIISIETCS aKT Aedekanuu.

BcaceiBanue
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BcacbiBanne — CHOXKHBIN  (PU3MOIIOTMUYECKHUN TPOIECC, OOECIICUMBAIOIIHIMA
MPOHUKHOBEHHE MUTATEIHHBIX BEIIECTB Yepe3 KIETOUHbIE MEMOPAHBI U MOCTYIUICHUE UX
B KpoBb U sumdy. BcackiBaHHe MPOMCXOTUT BO BCEX OT/AENaX MUIIEBAPUTEIHLHOTO
TPaKTa, HO C Pa3HOM MHTEHCUBHOCTHIO. B pOTOBOM MMOJI0OCTH BCAChIBAHUE HE3HAUYUTEIBHO,
BCJIE/ICTBHE KPAaTKOBPEMEHHOCTH MpeOBbIBaHUS 3/1€Ch KOpMa M HU3KOM BCAChIBAaTEIIbHOMN
CIIOCOOHOCTH  CIM3UCTOM 00004YKkK. B Kelyake BcachlBalOTCS BOJA, AaJIKOTOJIb,
HEOOJIBIIIOE KOJIUYECTBO COJIEH, aMUHOKHUCIIOT, MOHOCAXapuI0B. Y *KBayHBIX >KUBOTHBIX
B IpEKENyKaX BCACHIBAIOTCS TMOYTH BCE JIETY4YHe >KHUPHBIE KHUCIOTh. OCHOBHBIM
OTJIEJIOM BCACBIBaHUS BCEX MPOJIYKTOB TMIIPOJIU3A ABJISAETCS TOHKUNM OTAEN KHUIICYHHKA,
IJIe UCKIIOUUTENIbHO BBICOKAs CKOPOCTh IE€PEeHOCA MUTATEIBHBIX BEIIECTB. DTOMY
CIOCOOCTBYET OCOOEHHOCTH CTPOCHHS CIM3UCTON OO0OJIOUKH, 3aKJIIOYAIOIIAsICS B TOM,
YTO Ha BCEM MPOTSHKEHUM HMEIOTCS CKIAJKAU M OrPOMHOE KOJIIMYECTBO BOPCHHOK,
3HAYUTENIBHO YBEIMYMBAIONINX BCACHIBATEIbHYIO MOBEpXHOCTh. Kpome Toro, kaxmas
SMUTEINANIbHAS  KJIETKAa  COACPKHUT  MHUKPOBOPCHUHKHM,  Onaromaps  KOTOPBIM
BCachIBaTe/IbHAsE TMOBEPXHOCTh JIOMOJHUTEIHHO YBEJIMYMBAECTCI B COTHH  pas.
Oco0OeHHOCTH CTPOEHHUS BOPCHHOK JAlOT BO3MOXHOCTb TPOHHUKATh MHUTATEIbHBIM
BEIIECTBAM dYepe3 cBoeoOpasHbie (eHecTphl (OKOUmIKHM). TpaHCIOPT MaKpOMOJEKYI
MOXET OCYIIECTBIATHCS MyTeM (aronuro3a M MUHOIMTO3a, HO B MHUIIEBAPUTEIHLHOM
TpPaKTE BCACHIBAIOTCS B OCHOBHOM MHKPOMOJIEKYJIBI U UX BCACHIBAHHE OCYIIECTBISETCS
MyTeM MacCUBHOTO IMEpPeHOCa BEIIECTB C ydyacTheM mporeccoB auddys3uu, ocmMoca u
bunbTpanuu. AKTUBHBIH  TPAHCIOPT MPOWCXOJUT C yYaCTHEM  CIEIUATBHBIX
MEPEHOCYMKOB W DHEPreTHMUECKUX 3aTpaT, BbIAENIeMbIX Makpodpramu. CyoOcTpar
(muTaTenpHBIC BEIIECTBA) BCTYMAET B COCAUHEHUE C MEMOpaHHBIM OelIKOM —
MEPEHOCUUKOM, 00pa3ys KOMIUIEKCHOE COCIWHEHHE, KOTOpOE TMepeMelniaeTcs K
BHYTPEHHEMY CJIOI0 MeMOpaHbl U pacrajgaercs Ha cyOcTpar U O€JOK — HOCHTEIb.
CyOcTpar moctymaer kK 0a3ainpHON MeMmMOpaHe W Jajee B COCIMHHUTEIBHYIO TKaHb,
KPOBEHOCHBIE WK JuUMpaTudeckue cocyabl. OcBOOOIUBIIMIICS OENOK — TMEPEHOCUHK
BO3BpAIIACTCS HA TOBEPXHOCTh alMMKAILHON MEeMOpaHbI 32 HOBOM Mopliuel cyocTpara.

BcacbiBaHn0 B KHIIIEYHHUKE CIIOCOOCTBYET M COKpallleHHE BOPCHUHOK, Omaromaps
4eMy, B OTO BpeMs M3 HX JUM(]ATUUECKUX M KPOBEHOCHBIX COCYOB BBIJABIMBACTCS
mumba U KpoBb. Ilpum paccnabieHunm BOPCHMHOK B cocylax oOpasyercs clierka
OTPHUIIATENIBHOE JaBJIEHHWE, CIOCOOCTBYIOIEE HACACHIBAHUIO B HHUX MHUTATEIbHBIX
BeniecTB. CTUMYISTOpAMU COKpAIIEHUS BOPCHHOK SIBISIOTCS MPOAYKTHI THUAPOJIH3A
MUTATENIbHBIX BEMIECTB W TOPMOH BWUIMKWHUH, BbIPAaOATHIBAEMBI B CIM3HCTON
12-nepcTHOM U TOIICH KHUIIOK.

BcacbiBanue B TOJICTOM KHINIEYHHKE HE3HAYUTENBHO, 3/16Ch BCACHIBAIOTCS BOJA, B
HEOOJBIINX KOTMYECTBAX aMUHOKHUCIIOTHI, TJIFOKO3a, HA YeM U OCHOBAHO NMPUMEHEHUE B
KJIIMHUYECKOM MPAKTUKE TITYOOKUX MUTATEITBHBIX KITH3M.

BcacwsiBanue BOJBI OCYIIECTBISETCS MO 3aKOHAM OCMOCA, MOATOMY OHAa JIETKO
MOJKET MPOXOANTH U3 KUIIIEYHUKA B KPOBh U OOpAaTHO — B XUMYC KulieuHnka. OCHOBHOE
BCAaChIBAaHUE BOJIbI MPOMCXOJUT B KUIIEYHHUKE, a Y JKBAUHBIX YKHBOTHBIX, HHTCHCUBHEE
BCaChIBaeTCs BOJa B pyOIle U ceTke. Y KOPOB BMECTE C NMUIIEBAPUTEIHLHBIMU COKAMH
BbiiessieTcst 40 180 11 Boabl, KOTOpasi MOUTH MOJTHOCTHIO BCACHIBAETCS B KUIIICUHHKE.

BcacbsiBanue MuHepandbHBIX BEIIECTB MPOXOJUT MYTEM KakK MMAacCCHUBHOIO, Tak U
aKTUBHOTO TpaHcrnopTa. M3 TUINOTOHMYECKHX pPACTBOPOB COJM BCACHIBAIOTCA JIETYe,
NyTeM MAaCCUBHOTO WX TpaHCHopTa. BcackiBaHMe pa3iWYHBIX MHUHEPAIBHBIX BEILIECTB
MPOUCXOAUT H30UPATEIIBHO W C HEOJUHAKOBOM CKOPOCTBIO, YTO 3aBUCUT OT UX
pPacCTBOPUMOCTH B MHUIICBAPUTEIBHBIX COKAaX M COCIMHEHHS C OPTraHUYECKUMHU
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BemecTBaMu. Hanbomnee ObICTpO BcachIBaeTCs Kajuii, 3aTeM HATPHU, KadbI[Uil U MarHui.
BoJIBIIMHCTBO MUKPO3JIEMEHTOB BCACHIBACTCSI B BUJI€ HEOPTAaHMYECKUX M OPTraHUYECKHUX
COCIMHCHUH.

BcackiBanue yriieBoJloB B TOHKOM  KHIIIEYHHUKE MPOUCXOAUT B  BHUJE
MOHOCaXapHuI0B — TIJIFOKO3bI, (PYKTO3BI U rajgakTo3bl. Hanbonee akTUBHO BCACHIBAIOTCS
TJIF0KO3a U rajakTo3a. BcackiBaHUE TIIFOKO3BI ¢ Y9aCTHEM NEPEHOCUMKOB OOJIerdaeTcs B
MPUCYTCTBUU MOHOB HATpPHUSL.

BcacwiBanue OenkoB. benkwm BcachlBarOTCs dYepe3 MeMOpaHBbl AMUTEIHATBHBIX
KJIETOK B BHJIC TICTITHIOB U AMUHOKHCIIOT C y4acTHEeM OEIKOB — MEPEHOCYNKOB U MOHOB
HaTpusi. HexoTtopsie Oenku BcachiBatoTes 6e3 paciierieHus. K Takum 0eiakaM oTHOCSTCS
Oelku MOJIO3MBa, OJlarojaps 4YeMy HOBOPOXICHHBIC >KMUBOTHBIC IOIY4YalOT TOTOBBIC
MMMYHHBIE TeJla, YYacTBYIOIIME B CO3JaHUM  KOJOCTPAJbHOIO HMMYHHUTETA
HOBOPOXKJICHHBIX.

BcacwiBanue xupoB. JKupbl pacuiemisioTcss 10 MOHOTJIUIEPUAOB U KUPHBIX
KUCJI0T. BcacbiBaHue MOCIEIHUX MPOUCXOAUT C YUYaCTHEM KEITUYHBIX KUCIOT. JKupHble
KHUCJIOTBI CBSI3aHHBIE C JKeMYHbIMU KuciaoTaMu Ha 30 % mocTtynatoT B kKpoBb ¥ Ha 70 % B
auM@py. VM3 MOCTYNMUBIIMX B SIUTETUOIUTHI MOHOTJULEPUIOB U KUPHBIX KHUCIOT B
HHAOIUIA3MATUYECKOM  PETUKYJIEME€ TMPOUCXOIUT PECHUHTE3  TPUTIULEPUIOB C
MOCJICAYIOMKUM  00pa3oBaHUEM XHJIOMHKPOHOB (MEIbYAMIIMX JKHUPOBBIX  YaCTHI]
MOKPBITHIX JTUIOMPOTEUHOBON 000JI09YKO# ). XUIOMHKPOHBI IOCTYNAIOT B TUM]yY | 1anee
yepe3 rpynHod muM@aTH4ecKuid MPOTOK B KPOBb, a MPH HEOOXOAMMOCTH B >KHPOBBHIE
nerno. HeGonbIioe KOJWYECTBO BCOCABIIETOCS B KHIICUYHHUKE JKHPa MOXKET IOCTYHaTh
cpasy B KpOBb W Jlajiee B JIETKHE, TJIe OH morJomaercs ructuouutamu. [lpu pacnane
ATOTO JKHUpa BBIACIACTCS TEIUIOBAasl SHEPIus, HAYIas Ha COTPEBAHUE BJIBIXaeMOTO
BO3AyXa.

Ha BcaceiBaHMe mNHMTATEIbHBIX BEHIECTB OKa3bIBAET BJIMSHUE HEPBHBIC U
ropMoHajbHbIEe (QakTophl. PediiekTopHas perymnsaius BcachblBaHUS OCYIIECTBISCTCS MPHU
y4acTHH  Pa3HOOOpPA3HBIX  PEIENTOPOB  MUIIEBAPUTEIHLHOTO  TPaKTa,  JAIOIIMX
unpopmanuo [[HC o Bceli cexpeTopHO-(hepMEHTATUBHOM, NBUTATEIILHOW WM JPYTHX
(GyHKIMA OpraHoB TMHINEBApPEHUS C KOTOPHIMH TECHO CBsI3aHa M BCachIBaTEJIbHAS
NeATeTbHOCTD MUILEBAPUTEIILHOTO TPaKkTa. B ryMopaibHOM 3BEHE PETYIISIIIUU YIaCTBYIOT
TOPMOHBI HAJIIOYEUYHUKOB, TOKEITYA0UYHON, MIUTOBUIHOM, MApallUTOBUIHON XKeJe3 U
3aJIHEH 101 rurodwusa.

Puc. 61. Buyrpennse opramu ChumLm:

I < numenon; 2 — 1paxes; J — acsoe Acrxkoe, 4« Keayaok: 5 — ceacicHxa, b -~ Jcsas nouxa; 7 -
obogorian Kk, § — cnenas kniuka; 9« por Matk; J0 — MoueTonmx; /1 — MOMCBOR my3ups,
12— nposast xuinka: 13 -« ronxan Kok 14 - nevenns 15 - cepaiie
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Puc. 60. BayTpenmme Opramii KOpoBsL:

@ = WHa cripana; | - npaMas Kuiixa; 2 — Gplotiias aopTa, J o Jienas nu'm.l;_ 4 gmnaﬂ "::::;j:?
§ — MesicHB: 6 — XETMHEG yINpL, 7 — Xynon amadparses; § upuAm;c' .nu'mc. l:lmnl;lcuu-'
10 — tpaxes; |l — cepane; 12 — nPUXPerIICHite AappArME O peﬁpuu -l-: cu:;yr. M -
LATHNCPCTHAR KHWKE, /5 — QOINEIYROTHAR XCICH, 16 — Toutan Kumies, 17 = ¢ ‘T.a« wan e o
(8 — MOARIIoMINER Kiezxa: 7P — £2eNa% KMKR, 2 — woncsoRt ml-'ps.45. -—" lwf-“-“o‘-'
6 — nia Clena; ] — nrieno; 2 — Tpaxcs; J— nerxue; 4 — xynoa ,'ln)lQlP-‘lIVl:al. - cc”c wal =
pyoe; 7= MONEBOR 1Y INDh, § = POr MATKH; 9 — IPIMAR KSR, I o aaraasuee, /7 — Mome
(SR 10BOe nDeAZBeDMe: 12 — NETAN TOHXON KKK [3 — ceTka; 14 — cepnne

3adanue: N3y4UTb TEOPETUYECKUH 0030p, CAeaTh KPaTKUN KOHCIEKT OTpa3uB

OCHOBHBIC AaCIICKTBI, 3apHCOBATHL CXCMATHUYHO PACIIOJOXCHUC BHYTPCHHHUX OPraHOB
CBUHBA M KPYIIHOI'O poOTraTtoro CKOTa, HalnuCaTb BBIBOA IIO0O HU3YYCHHOMY MaTcpuaily,
OTBCTHUTH Ha KOHTPOJIbHBIC BOITPOCHI

ITopsiioK BBINOJHEHNS PAa0OThI:

5. N3yuenune matepuana TeopeTuueckoro oo63opa
6. Brimonnenue 3aganus

1. OdopmiteHue BeIBOIA

8. OTBeT Ha KOHTPOJIBHBIE BOIPOCHI

Conep:kaHue oTyeTa:
B pesynbTaTe BhINIONMHEHUS pabOThI B pabodeil TeTpaau JOIKHO OBITh BHITIOJIHEHO

3ajaHue U opopMIIEH BBIBO/T

KoHTpoJibHBIE BONIPOCHI:

Uro Takoe nuIieBapeHrne U Kakue QyHKINUN BBIOJIHAIOT €r0 OpTaHbl?
OxapakTepu3yiTe nuieBapeHrue B pOTOBOM MOJIOCTH?
OxapakTepu3yiTe NuileBapeHue B XKeryaKe?

OxapakTepu3yiTe 3HaYEHHUE KETUH, €€ COCTaB U 3HaUeHue?
Pacckaxure o nuiieBapeHUN B TOHKOM OTJIeJIe KUIIeYHUKa?
Pacckaxure o nuiieBapeHUH B TOJICTOM OT/IeJI€ KUIIeUHUKa?

ok ownrE
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IIpakTuyeckasi padora Ne 20
TEMA: CucteMa Mo4e00Opa30BaHUsI 1 MOUCBBIICIICHHS

HEJb PABOTBDBI: u3yunth MexaHW3M MOY€0Opa30BaHUS M MOYCBBLIICICHHUS;
JEATETbHOCTU MOYEK; CTPOCHUS U (PYHKIIMHM KOXXH, BOJIOCA, CAIIBHBIX U MOTOBBIX KEJE3,
MOJIOYHOM KEJIE€3bl, MAKHILIEH, KOIBIT U POTOB

Teopernyeckuii 0030p:
CTPOEHME INIOYEK

OCHOBHBIM OpPraHOM BBIJICIICHUS SIBJISIOTCS MOYKU.MeXy opraHaMH BbIACIICHHS
(MOYKHM, JIeTKWe, TeYeHb, O KEeNYyJAOYHO-KHUIIEYHBIM  TPaKT, KOXKa) HMEIOTCS
(GYHKIIMOHANIBHBIE W PETryJSTOPHbIE B3aUMOCBSI3M M IO3TOMY OHH MOTYT OBIThH
00BbEIMHEHBI TTOHSATUEM «BBIJICIIUTENIbHAS CUCTEMA OPTaHU3Ma

Y BceX CENbCKOXO3SIMCTBEHHBIX >KMBOTHBIX M YEJIOBEKAa MOYEBBLACIUTEIbHAS
CHUCTEMA COCTOMUT U3 JBYX MOYEK C UX BBIBOJSAIIMMHU MPOTOKAMHU - MOYETOUHUKAMU, YEPE3
KOTOpbIE MOYa TOCTYMAaeT B MO4YEBOM My3bIph. [louku pacmosioxkeHsl Mo OOKaM OT
MTO3BOHOYHUKA B MOSCHUYHOM OTJEJE.

[louka cocTOMT M3 KOPKOBOrO U MO3roBoro cioeB. KopkoBoe BemIeCTBO
oOpazoBano kancynamu LlymisiHckoro-boymana v M3BUTHIMA MOYEBBIMU KaHABIIAMU.

Mo3roBoe BEIIECTBO HAXOIUTCSI BHYTPH MTOYKH U COCTOUT B IJIABHOM CBOEH Macce
U3 MPAMBIX KaHAJbIEB. DYHKIIMOHATIBLHON €AMHUIICH TTOYKH SBJISIETCS He(DPOH.

Hedpon cocrout uz xamncynsl LllymnsHckoro-boymana, kotopas umeer Gpopmy
JIBYXCTEHHOM dYaIllv, BHYTPH KarCyJbl HaXOAUTCS KIYOOUEK KamWUISIPOB - MaJIbIIUTHEB
Kiyoouek. CTeHKa KalmWJUJIIPOB M CTEHKA KaIlCyJIbl IPEACTABICHBI IByMsI CJIOSIMH KJIETOK,
TOJIIIMHA UX HE MPEBBIIIAET OJIUH MUKPOH.

B kaxzoii mouke KpyMmHOro poraroro CKOTa COJIEPKUTCSA 8 MIIH., Y CBUHEU OKOJIO
1,4 MutH., a y cobax - 700 000 Heporos. IToacunTano, uro Ha 1 M? IOBEPXHOCTH Tela
TEIJIOKPOBHOTO JKMBOTHOTO MPUXOJUTCS JOBOJBHO MOCTOSHHOE KOJIUYECTBO HE(PpOHOB
nopsiaka 2000000.

Kancyna y )XMBOTHBIX NEPEXOAUT B KOPOTKYIO IIEWKY, a MOCHEAHSS B U3BUTOU
KaHaJIell TMEePBOr0 MOpPsKa, KOTOPBIA JOXOAUT JO MO3TOBOTO CIIOS MOYKHA U 00pa3yeT
HU3XOJIyl0 4acTe neriu ['enne. Bocxonsimias dYacTe MNETIM NOJHUMAETCS 10
KOPKOBOTO CIIOs, TAe 00pa3yeT W3BUTOW (JAMCTaNbHBIN) KaHAel BTOPOTO MOPsIKa,
Blajaoumii B coOupatenbHylo TpyOky. CoOuparenbHble TPYOKH MPOXOAST uepe3
MO3TOBOM CJIOM MOYKH M OTKPBIBAKOTCS B MOYEUHYIO J0XaHKY. [Ipn HanmonHEeHUH JToXaHKa
COKpaIIaeTcsi, Mo4ya HampaBisieTCs B MOUYETOYHUKH M TI0O HUM IPOJIBUTAETCS B MOYEBOM
My3bIPb.

JlnrHa KaHaAIBIEB OJHOTO HeppoHa cocTaBiseT 30-50 MM, a IJIMHA BCEX U3BUTHIX
kaHaJbleB gocturaet 80-100 kM.

KpoBocHa0:xkeHne nouexk

KpoBocHaOxeHne modeKk OTIUYaeTCsi OT KPOBOCHAOKEHUSI JAPYTHX OPTraHOB TEM,
YTO BTEKAKOIIas B MOYKY KPOBb IOCIEIOBATEIBLHO MPOXOAUT ABE CETHU apTEepUATIbHBIX
KalmUBIPOB, KalMWUSIPHl MAJIBIIUTUEBBIX KIYOOUYKOB W KANMWUIAPHI, OIUICTAIOIINE
MMOYEYHBIE KaHAJIBIIBI.

K  xaxnmoir xkancyne IlymnsaHckoro-boymMana moaxoauT — apTepUalbHO-
OPUHOCALIUI COCYZ, KOTOPBIA pa3BETBIISIETCS U 00pa3yeT MalbIIMIUEBBINH KIyOOUeK,
cocrosuil u3 50 KanwUIApHBIX NeTenb. J(aBieHne KpoBH B 3TuxX Kanuuisipax 70-90 mm
PT. CT., 4TO 3HAYUTEJILHO BBIIIE, YEM B APYIUX Kanmjuisipax. Tak Kak MPUHOCSIUIUN COCYT
WHAPOKUA M KOPOTKHM, BBIHOCSAIIMM COCYZ Yy3KHW. BBIHOCAIIMH COCYJl BHOBb
pa3BETBISICTCA U 00pa3yeTcsi BTOPAsi CETh MOUYEUYHBIX KANWUIAPOB, KOTOPbIE OIUIETAIOT
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IPOKCHUMAJIbHBIE M JUCTAJIbHBIE M3BUTHIE KaHaIblLbl. JlaBieHuWE KpPOBH B KamMUISApax
ka"HaibleB 10-20 mm pr. cT. Uepes nouky npoxoauT npumepHo 20% KpoBHU, KOTOpas
BbIOpachIBaeTCsl B aOpTy, y cBUHBbH MsCHOM 90-100 kr B TeueHHE CYTOK 4epe3 MOYKH
nporekaer 10 1,5 ThIC. JUTpPOB KpoBU. Takoil OOMIIBHBIA KPOBOTOK OO€CIEYMBAET
WHTEHCUBHBIN Mpoiiecc 00pa30BaHUs MOYH.

Oco0eHHOCTh MOYEYHOT0 KPOBOTOKA COCTOUT U B TOM, YTO B YCJIIOBUSAX U3MEHEHUS
CHUCTEMHOI'0 apTepUaIbHOTO JaBlieHUs B MHpOkuX mnpeaenax (ot 90 mo 190 mm prt. ct.)
OH OCTaeTCcsl MOCTOSHHBIM. Bo BpeMsi MbIlieqHOMH paboThl COCY/IBI MTOYEK CYKHBAIOTCS U
yepe3 HUX KpoBU IpoTekaeT MeHble Ha 10-20%, yeM mpu noxoe.

Mexny KOpPKOBBIM M MO3TOBBIM CIIOSMHU IOYKHM HMMEETCS HMHTEpMENYJUIsIpHas
(roxcTaMeyJUIsIpHas 30Ha), B KOTOPOW pacIioyiokKEHbl KPYIHbIE KiyOouku. [IpuHocsimast
aprepuss B HHUX [0 JMaMeTpy paBHa BbIHOcsmed. OddepentHas aprepuona He
pacmnanaercs Ha OKOJOKAHAIBIIEBYIO KAaMWUIIPHYIO CETh, a 00pa3yeT MpsIMbIe COCYIBI,
CIIyCKaIOUIMeCs: B MO3roBo€ BellecTBO. CUnTaeTcsi, 4To 3TO 00XOAHON MyTh AJIS PSIMOTO
MIPOXO0KICHUS KPOBU U3 apTepUaIbHON CUCTEMBI B BEHO3HYIO.

B s1ux HedpoHax UMEIOTCS KIETKH IOKCTArJIOMEPYJISIPHOTO KOMILIEKCca 001a1at0T
BHYTPUCEKPETOPHON (yHKUMEH, BbIAESAS NP YMEHBIIEHUH IOYEYHOTO KPOBOTOKA,
peHUH. PeHuH BCTynmaeT BO B3aUMOJEUCTBHE C OEJNKOM IUIa3Mbl - TUIEPTEH3MHOTEHOM,
KOTOpPBIM MPEBpAlIaeTCs] B AKTUBHBIA TUIIEPTEH3HMH, BBI3bIBAIOIINII pPE3KOE CYKEHHUE
KPOBEHOCHBIX COCYIOB.

HNuHepBanus movyex

[loukn WHHEPBUPYIOTCS HEPBHBIMU BOJOKHAMH, KOTOpPbIE HAYT B COCTaBE
OOJIBIIIOT0 M MaJoro YpeBHBIX HEPBOB M YaCTUYHO B COCTaBE OJYXKIAIOIIEro HEpBa.
Bxonar B mouky uepe3 ee BOpoTa BMECTE C COCYaMH U OIUIETAIOT BCE COCY/IbI MOYEK, a
TaK € MHHEPBUPYIOT 3MUTEINN KaHaiblieB. PelentopHblil anmapaT MOYeK TIJIaBHBIM
o0pa3oM HaxoJUTCAd B Kamcyje y Hayajla MOYETOYHHKOB M BOCIPHUHHMAET OojeBoe
pa3apaxeHue. Bo3HUKaOT cuibHBIE OOJIM MPH 3aKYMOpKEe MOYETOYHHMKA KaMHsIMH. B
MOYKaX MOYE€0Opa30BaHUE U MOUYEOT/AEIECHUE MPOUCXOAUT HEMPEPHIBHO U PETYIUPYETCS
pedaeKTOpHO.

_—— Moykm —__ P
KopkoBbiit cnoit A

Mo3srosoit 0 X E
cnoit 0 z4 E
Aopra
HuxHAs
nonas BeHa 5, MoueyHas
aptepud
MoueTo4YHKU KK
MoyeuHan
BEHA
YcTbA MOYETOUYHNKOB
B MOYEBOM Ny3blpe
y3elp CpuHkTep
MpepctatensHas wenesa
(TONBLKO Yy MYMKYMH)
YpeTpa

Puc. Tonorpaduueckoe cTpoeHre MOYEBBIICTUTEIBHON CUCTEMBI
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OBPA3OBAHUME MOYH

B Hacrosimee Bpemsi sBisieTCsl OOIIENIPU3HAHHBIMU TEOPUH MOUYE0Opa30BaAHUS
CobbepaHcKoro, Kemnny, Puuapnca - ¢unbTpamoOHHO-peadbcopOLMOHHAs.
MoueoOpa3zoBanue npoTekaeT B ABe (a3bl: GUILTpAIMOHHAS U pPeabCopOIMOHHAS.

llepsas ¢haza moueobpaszosanus

B o1ty a3y u3 mmasmbl KpoBH, MPOTEKAIOMIEW MO MallbIUTHUEBY KIYyOOUKY,
OTQMIBTPOBBIBAETCS BOJA CO BCEMM pAacTBOPEHHBIMM B Hell BemectBamu. [Ipomeccy
bunbTpanuu crnocoOCTBYET BBICOKOE NABJICHHUE KPOBUM B MAaJbIUTHEBBIX KIYOOUYKaX.
DHIOTENUN KamwuIIpOB M MPHUKPHIBAIONIas MX Kalcylla CIyXaT IOJXYIPOHUIIaeMOMN
MeMOpaHOll (QyHKUHUOHUpYIOLIEH Kak QWIbTp - MPOMYyCKAeT OJHU BEIIeCTBa U
3aziepkuBaeT apyrue. Uepes mopsl U3 MaJbIIUTHEBBIX KIyOOUKOB HE MPOXOAST BEILIECTBA,
MoJIeKyJIsipHast Macca kotopbix 6oibiie 70000. B 3mopoBoit mouke yepes MOphl KarCyJibl
MPOHUKAET B KaHaNblbl 1% anpOyMuHa, a Mpu reMoiin3e KPoBH B KIyOOukax - 10 5%
reMorio0uHa. [IpensTcTByeT (QuUIbTpaMd OHKOTHYECKOE JaBJIEHUE KPOBH U
BEJIMYMHA JIaBJICHUS >KUJIKOCTH, HAXOMAIIEHCS B IMOJIOCTU KamcCyibsl. B Moue 310pOBBIX
YKUBOTHBIX MOTYT OOHApY>KUBATHCSI U HEKOTOPhIE HU3KOMOJICKYJISIPHBIE OCJIKH.

OuibTpanys MPOUCXOIUT 1O TEX MOp IMOKA KANWUISPHOE JaBJIEHUE KPOBU B
KIyOoukax OyAeT 00bIlle OHKOTUYECKOTO JaBJICHUS KPOBU U JIaBJIEHUS MOYH B KarcyJse
70 mm - (30+20) = 20. CHmXeHHE KpPOBSHOTO JaBJICHHE B IOYEYHOW apTepuu WU
MOBBIIIEHUE €r0 BHYTPU KamCylbl Mpekpamaer Quibtpanuio. l[lepBuunas wmoua
OTJIMYAETCsl OT IJIa3Mbl KPOBU TOJIBKO OTCYTCTBHEM OEJIKOB. DJIEMEHTHI TOYEYHOU TKaHU
aKTUBHOTO yd4acTHsi B (puinbTpanuu He MpUHUMAIOT. (s GuiIbTpanuu, HCIOIb3yeTCs
SHEPTrHUs, coodIIaemMast KpOBH CEP/LIEM.

Bmopas ¢paza moueobpazosanus

B 00b1unbIX ycroBusix y oBell oopasyetcs 3a cyTku 150-180 1 mepBuyHON MOUH, Yy
kopoB 900-1800 n, a BeAensercs y oserl Toibko 1-1,5 71, y kopoB - 6-20 1 Mouwm.
OO6pa3yromuiics B KITyOOouKax, B pe3ysibrate GuibTpaluu 0e30eIKOBBINA yIbTPOPMIBTPAT
IU1a3Mbl IPOXOJAMUT IO CUCTEME MOYEYHBIX KaHAJIbLIEB, U3MEHSETCS U IpeBpallaeTcs B
KOHEUHYI0 MOYy. AHaiu3 NMEPBUYHON MOYM, IUIa3Mbl KPOBU U KOHEYHOW MOYH IMOKa3al
(Tabm.), 94TO MepBUYHAS MOUYa 00pazyeTcs B OYEHb OOJBIIMX KOJUYECTBAX, YTO CBSI3AHO C
OOMJIBHBIM KPOBOCHAOXKEHHEM. Y KOPOB 3a CYTKH MPOXOAUT 4yepe3 mouku okojo 18000 i
KpPOBH, U3 KaxabIX 6-10 11 kpoBU oOpa3yeTcst npuMepHo 1 11 punbTpara.

HepBHas peryjasiuusi Mo4eo0pa3oBaHus

[Tporiecc MoyeoOpa3oBaHus PEryaupyeTCs BEChbMa CIIOKHBIM HEMPOTyMOPaIbHBIM
MeXaHU3MOM. MHOTro4HCIEHHBIE UCCIIEIOBAHUS MMOKA3aJIM, YTO LIEHTP MOYe00pa30oBaHUs
HaXOJUTCSl B MPOAOJITOBATOM MO3ry Ha JHE YETBEPTOro »keiayaouka. LleHTp BoaHOTro
oOMEHa pacHojiO)KeH B NPOMEKYTOYHOM MO3re, KOTOpBIM YIpaBiseT LEHTPOM
Moue0o0pa3oBaHUsd. YKOJI B JHO YETBEPTOrO >KEIyJOoyka U OCOOCHHO B cephlii Oyrop
MPOMEXYTOYHOT'O MO3Ta BbI3bIBAET YCUIICHHBIN AUYPE3.

[Ipu pasgpaxeHnn BeTBe ONYyXJAIOMETO HEpBa OTMEYAETCS yCUJICHHE
BBIJICJIICHUS BOJBI U 33/I€P>KUBAET BBIICJICHUE OPTaHUYECKUX BEILIECTB.

Pa3znpaxeHue cuMnaTu4ecKux HEPBOB YMEHBIIACT BbIACICHUE BOJIbI U TOBBILIACT
BBIJICJICHUE XJIOPUCTOTO HATpusi. Bompoc 0 mMexaHu3Me BIMsSHMS aBTOHOMHOW HEPBHOU
cucTeMbl He JoKazaH. OJITHU aBTOPbI CUMTAIOT, YTO ABTOHOMHAsI HEPBHAsl CUCTEMA BIIUSAET
Ha TIPOCBET KPOBEHOCHBIX COCY/IOB MOYKH, UTO U3MEHSET KPOBSHOE JIaBJIEHUE, a IPyTHUE -
HEpBHAs CUCTEMa BJIMSET Ha JAESITEeIbHOCTh MOYEK M3MEHss MPOHUIIAEMOCTh MMOYEYHOTO
AIUTEIUS.
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Hanecenne cuibHOTO 00JIEBOTO  pa3ipakeHUS HKHUBOTHOMY  3aCpKHBACT
Mouyeo0Opa30BaHuE, YTO YKa3bIBa€T HA HEPBHOE BIMSHUE B PETYIALUNA MOUY€0Opa30BaHHUS.
Opnnako HEOOXOIMMO OTMETHTbh, UTO NEpPECAKEHHAs MOYKa Ha IIEl0 (AeHEepBUpOBaHHAs
NOYKa) MNPOAOHKAET HOpPMaidbHO (YHKIMOHUPOBATH M OTBEYaThb Ha OOJIEBbIE
pa3apaxeHus.

B ombitax Ha cobakax B.M. bextepeB mokasain, 4Tto pas3ipa)keHHE OJHMX TOUYEK
KOpbl OOJNBIIMX MOJYIIAPUM BBI3BIBAET YBEJIMYEHUE MOYEOOpa3oBaHUs, JAPYTuxX -
yMeHbllIeHue. Ecinu M0 M B TMIIHOTHYECKOM COCTOSHUM BHYIIUTBH NMHUTHE BOJBL, TO Y
HUX yBEJIMYMBAETCS MOYEOOpa3OBaHUeE.

K.M. BpIKOB M €ro COTPYyIHHKM JOKa3aJd y4aCTHE KOPBI I'OJIOBHOTO MO3ra B
pEryJsiiM MO4e0Opa30BaHMs IyTEM BBIPAOOTKH YCIOBHBIX pediiekcoB. CobakaM B
OJTHOW M TOHM K€ KOMHAT€ BBOJAWJIM B MpPSIMYIO KHUIIKY BOJY, YTO BBI3BIBAJIIO Y HHX
ycuJeHHbI auype3. Eciau Takoif ONBIT NPOBOJUTH C YCIOBHBIM pa3paskuTesIeM
(METpOHOM, JIaMIIOYKa, CBHCTOK), TO Y€pe3 HECKOJIbKO COYETAHMM OJHUH TOJBKO
YCIIOBHBIN pa3apakKUTelb, YBEIMYUBAI MOueoOpa3oBaHUE. YCIOBHBIM peduiekc MOXKHO
BbIpAabOTaTh U Ha TOPMOXKEHHE MOYE0Opa3oBaHus, coueTaHhe 0OJIEBOro pa3fpa)KeHUs C
YCIIOBHBIM.

OpnHako yCIOBHO-pe(IEKTOPHYIO aHYPUIO MOXHO MOJIYYUTh U MPHU JACHEPBALMU
nouku. W3 3TOro ciemyer, 4To peryisuus KOpol OONbIINX MOJyHIapuil MOYedHON
JEeSITEIbHOCTU MOXKET UATH ABYMS IyTAMU:

1. MPSIMOM, KOTJa MEPBBIE MMITYJIbCHI OT KOpPBI MO3ra JOXOJST JI0 CaMOH
MOYKHU U U3MEHSIOT €€ JIeSITEIbHOCTD;
2. HEHPOTyMOPAJIbHBIN, KOTJa WMITYJIBCHI OT KOPbI OONBIINX MONyIIapUui

nepenawTcs Ha TUnogus, rIe U3MEHSETCS CEeKpelMs Ba3olpeccuHa, KOTOPBIA uepe3
KpPOBB IMOCTYIAET B MOUYKY, U3MEHsIS ee paboTy. B monb3y nocieaHero cBUIETENbCTBYIOT
dakThl ¢ geHepBanuei runoduza. [Ipu HaKIaBIBAIOT HA HOXKKY TUMO(HU3a MOTYKOJBIA -
JICHEpBUPOBAHHAs I0YKa HE OTBEYAeT Ha O0JIEBOE pas/ipakeHHeE.

I'ymopasbHas peryjssuus N0Ye4HON AeATEeJbHOCTH

Hapsimy ¢ HepBHOU perymsnuedl (GyHKIUM TOYEK MPUHUMAET YydacTue U
rymMopanpHasi ~ cuctemMa. [opMOH  3agHedl  gonw  rumoduza  Ba3ONMPECCUH
(antupmyperudyeckuit, AJII') cTUMyIUpyeT aKTUBHYIO peaOCOpOIHMI0 BOABI U yTHETAET
peabcopOuuio Hatpuss u xJjopa. [lpum ycCuiaeHHOM BBIIEIEHUH JTOTO TOPMOHA
yMEHbIIIaeTcs MoyeoOpa3oBaHue, U, Ha00opoT, npu Henoctatke AJII'- MmoueoOpazoBanue
BO3pacTaer.

[Ipu naTonoruu y oBIIbI, BCIEICTBUE 3aACPKKHU BRIPAOOTKH TOPMOHA, BBIIETSETCS
710 25 1 MOYM B CyTKH, nipu Hopme 1,0-1,5 1.

OOpa3oBanre ¥ BBACTCHHE AHTUAMYPETUYECKOTO TOPMOHA MPOUCXOAUT
pedraexropHo. Mmmnynechl  MOCTYymarOT Kak  OT  LEHTpa  MouyeoOpa3oBaHUs
(mpomonroBaThlii MO3T, KOpa OOJBIIMX MOJYIIApUH) TaK M OT XEMOPELEnTOPOB
KPOBEHOCHBIX COCYJIOB, KOTOpBIE Pa3Jpa’KatoTCsl MOBBIIIEHHBIM COJEPKAHUEM COJIEH U
IPOJYKTaMH a30THCTOr0 0OMEHa.

['opMOHBI KOpBI HAJAMOYEYHUKOB MOJAJIEP)KUBAIOT OINpPEACIEHHbII  YPOBEHb
bunbTpanuu. ATbIOCTEPOH yrHETaeT peabcopOIuio BOIBI, CTUMYIUPYET peabcopOuto
HaTpus M TOHWXKAeT oOpaTHoe BcacbiBaHuWE Kanus. Koprukouzapl oOecneduBaroT
MOCTOSIHCTBO MOHHOT'O COCTaBa IJIa3Mbl.

AJnpeHanuH - TOPMOH MO3TOBOTO BEIECTBA HAJIINOYEYHHUKOB B MaJbIX [03aX
CY)KMBaeT KaMWUISIPhl MAJBIIUTHEBOTO KIyOOYKa, B pe3yibTaTe dero (QuibTparus
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yBeNMMYMBAETCA. AJpeHaIMH B OONBIIUX 032X MPHHOCSIIWKA COCYI CY>KUBAerT,
KpoBOCHaOXeHHEe HeppoHa YMEHBIIAeTCs, Mpoliece PHIbTPAIMNA CHHYKACTCS.

[TapatropMoH yBenMYMBaeT peadbCOpPOLMIO KallbliMs, CIHOCOOCTBYET BBIIEICHUIO
ero M3 KOCTHOM TKaHW, COJCpKaHWE KaJbIMs B IUIa3Me KpOBH MoBbImaercs. llof
BIIMSIHUEM TapaTrOpMOHa PE3KO yCHIuBaeTcs BbIBeaeHue (ochaToB ¢ Moyoid. ['opMOHEI
IIATOBUAHOM JKele3bl H3MEHSIOT OOMEH BEUIeCTB B OpraHu3Me€ M YMEHBIIAIOT
peadbcopOIIHIO BOBI.

Pennn BbIpabaThiBaeTCs B IOKCTArJIOMEPYNISPHBIX KOMIUIEKCaX, IOBBIIIAET
KPOBSTHOE JIaBJICHUE B MTOYKAX U YBEIUYHBACT QHIBTPAIIHIO.

3adanue: W3y4UTh MaTepual TEOPETUYECKOro o0030pa, clenaTh €ro KpaTKuiu
KOHCIIEKT, OTpa3uB KakuM o0pa3oM  OCYIIECTBISIETCS  MoOueoOpa3oBaHHE U
MOUEBBIICICHHE, a TaK K€ KaKk paldoTaloT MOYKH, 3apUCOBAB CTPOEHUE CHUCTEMBI
MOYEBBIJICJICHUSI; HAITMCATh BHIBOJI; OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI
ITopsiIOK BBINOJHEHUSA PA0OOTHI:
W3ydenne Marepuaia TeOpeTUIECKOTo 0030pa
Brmmmonnenue 3aganus
Odopmienue BrIBOJA
OTBeT Ha KOHTPOJIbHBIE BOIPOCHI
Cojaep:kaHue oT4yeTa:
B pesynbTaTe BhINIONIHEHUSI pabOTHI B paboueil TeTpaau HOHKHO OBITh BHITIOJHEHO
3ajiaHue 1 0(hOpMIIEH BBIBOJI

KoHTpoJibHBIC BONIPOCHI:

1. PacckaxxuTe 0 CTPOCHHUHU MOYEK U UX KPOBOCHAOKEHUU?

2. OmnemuTe MEXaHU3M MOYE€0Opa30BaHMUsI?

3. Pacckaxwure 0 perynsnuu Mo4eoOpa3oBaHUs U JIEATETHHOCTH TOUEK?

el AN
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IIpakTnueckass padora Ne 21
TEMA: ®u3unonorus pa3MHoxkeHus. [1010BON UK
HEJb PABOTDI: nu3yunth MEXaHU3M MOJIOBOTO PA3MHOKEHHUSI JKUBOTHBIX
Teopernueckuii 0030p:

IMonoBbie opranbl — Organa genitalia — odbecrieunBarOT QYHKIUIO pa3MHOXKCHHUS
U TEM CaMblM COXPAHHOCTHU >XKW3HU BHAA. OHM MOAPA3ACISAIOTCA Ha IOJIOBBIE OPTaHbI
CaMIIOB U CaMOK, COCTOAT M3 TOJIOBBIX >KeJie3, MPOBOJAIIMX MyTeH, MPUIaTOYHBIX
MOJIOBBIX JKeJie3 U HapY>KHBIX MOJOBBIX OPTraHOB.

[TonoBoe pa3zMHOXKEHHE, MTPUCYILIEE MHOTOKJIETOYHBIM OpraHu3MaM, IMPOUCXOJUT
Onmaromapss HaJIMYHMIO CHCIUATBHBIX MYKCKHUX (CIIEPMUU) M KEHCKHX (SHIEKICTKH)
MOJIOBBIX KJIETOK, KOTOpPbIE IPU OIUIOAOTBOPEHHMHM [al0T HA4aJlo >XU3HU HOBOMY
MOKOJICHUIO )KUBOTHBIX. BOJIIBIIMHCTBY JKUBOTHBIX MPUCYILA PA3HOIIOIOCTD.

Y MIIEKONUTAIOMUX TIOJOBBIE KEJIe3bl 3aKIAJBIBAIOTCS B OPIOIIHONW MOJOCTH
BIIEpEIM BTOPUYHON TMOYKH, HO 3aT€M IOCTENEHHO CMEMIAI0TCS B Ta30BYIO MOJIOCTh, a
OTTyJla B TIOJIOCTh MOIIIOHKH, 32 MCKIIOYEHUEM HEKOTOPBIX HEMOJHO3YObIX (MypaBben),
XOOOTHBIX, JTOMEHOB, KHTOOOpDA3HBIX M CHPEHOBBIX, Y KOTOPBIX OHH OCTAalOTCS B
OpIOIITHOM MOJOCTH U 'y B3POCIBIX )KUBOTHBIX. KaHal, coequHsomui OpIoIIHyIO MOJIOCTh
C MOIIOHOYHOM, HOCHT Ha3BaHue maxoBoro (canalis inguinalis). Tlpu
IIUPOKUX TAXOBBIX KOJbIAX CEMEHHUKH MOTYT CBOOOJHO TMEpeMemarhcs u3
BJIATAJIUIIHON TOJOCTH MOIIOHKH B OPIOIIHYIO U OOpaTHO (HACEKOMOSIHbBIE, TPHI3YHBI,
3aiiiieo0pa3Hble, PYKOKPBUIbIC, HEKOTOpble 00€3bsHbI). SIMYHMKKA Yy BCEX BHJIOB
MJIEKOTIMTAIOIINX PACIIOIaraloTcs B OpIOUTHON MOJIOCTH.

IlonoBele oprane! Xpsika (cieBa) M kacTpara (crnpapa) - AopcaabHas
NOBEPXHOCTH

A

-
-

= &

r/‘“‘“,..m" iAW

1. wesica trinaria — MOQenoR nyssips 5 ductus deferens — cemanposoa 9. m schiocarernosus —
2 plandula vesiculorss — nyssipsroswanan 6 wrethro {m wretheolis) — MORONOAORAN M, CEARNHUIHOKA BEPHOIHAN M
MeReIR 7. plandula holbourethralis — ny 10 m. bulbosporgiosus — my ¥ 1
3. prostala — NPeACTRTEARMAR XENeIR menesn 1L m repncior pents — PETPAKTOP NOACKOO
4. wreler — MOYETONHHK 8 m bulboglanchdoris — ~ unesa
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[TosoBOMl 1MKN - CIOXHBIA HEHPOryMOpalIbHBIA pedIeKTOpHBIA MpoLEece,
COTMPOBOXKAIOLIUICS KOMIUIEKCOM (PU3UOJIOTMYECKUX U MOP(OTIOTHUECKUX U3MEHEHUN B
MOJIOBBIX OpraHax M BO BCEX JPYrUX CHCTEMax OpraHu3Ma CaMKH OT OJHOM CTaJuu
BO30YXKJICHUS 10 IPYTroil.

B monoBoM 1uKie paznu4arT TpU CTAAuU: BO30YXKICHUS, TOPMOKEHHUSA W
ypaBHOBemMBaHusd. YepenoBaHue cTaauu - 3TO OHOJIOTHYECKOE CBOWCTBO CaMOK,
JOCTUTTIUX TMOJ0BOM 3peniocTu. [lo0BOM LUK 3aBUCUT OT YCJIOBHUH CYIIECTBOBAHUS
camku. Ctanus BO30OYXACHUS - BpeMsl SIPKOTO MPOSIBICHUS CEKCYalbHBIX MpoleccoB. B
CTauMu BO30OYXKJEHUSI TPOSBISIOTCS YeThipe (PeHOMEHa:TeuKa - BBIJCICHHE CIIM3U W3
MOJIOBBIX OPTaHOB; MOJIOBOE BO30YXKACHUE - OECIOKONCTBO, CHIKEHHE alleTUuTa U JIp.;
nosioBasi oxota u oByisiusA. [lormoBas oxora ompezensieTcss camiaMu-IpOOHHKAMH.
Cpoku TONOBOM OXOTHl M OBYJSILIMM Y Pa3HbIX BUAOB CWIBHO BapbupyroT. [lomm- u
MOHOIUKIINYHBIC KUBOTHBIE. OCOOEHHOCTH MOJIOBOTO CE€30HA Y KUBOTHBIX

PutmM TmONOBBIX IMKIOB, T.€. WX YepeJOBaHWE U MPOJOJDKUTEIBHOCTb,
creruuYeH s )KUBOTHBIX KaKJOTO BUJA. Y KUBOTHBIX OJJHUX BUOB TOJOBBIC ITUKIIbI
MOBTOPSIFOTCA MOCJEA0BATENIbHO U CPABHUTEIBHO YaCTO, y APYTUX HA MPOTSHKEHUU ToJa
OTMEYaeTCcsl TOJBKO OJWH WX JBa Iukia. [lo 3TOMy mnpu3HaKy BCE KUBOTHBIE
MOAPA3ACISIOTCS Ha MOTUIUKINYECKIX U MOHOIMKINYECKUX (OIUH IIUKII B TOJ).

K nomuuukiandeckuMm BUIAM >KHUBOTHBIX OTHOCST OJIHOKOIIBITHBIX, KpPYIHBIN
poraTblid CKOT W CBUHEW. J[JI1 HUX XapaKTEPHBI IOJOBBIC IUKIbI C KOPOTKOW CTaauCH
ypaBHOBelIuBaHus. [10J10BOM 1TUKJI MOHOIMKJIMYECKUX KMBOTHBIX (CoOaKa U BCE UKHUE
YKUBOTHBIE) OTINYAIOTCS AJTUTEIbHOM CTaANeil ypaBHOBEIINBAHUS.

Mexny MOHO- U TIONUIUKINYECKUMHU CYIIIECTBYIOT MepexoaHbie (opMbl. Y OBeIl
HaOJII0JaeTCsl HECKOJIBKO ITUKIIOB, CIAEAYIONIMX OJWH 3a JAPYTHM, MOCJIE Yero HacTymaeT
CpPaBHUTENBHO ANUTENbHAsA aHadpoan3us. 3aTeM BHOBb TTOBTOPSIETCS HECKOIBKO ITUKIOB
u T.14. [Io3TOMY OBIly OTHOCST K MOMUIUKINYECKUM >KUBOTHBIM, HO C IOJIOBBIM CE30HOM.

[TosoBo#1 ce30H - 3TO MEpPUOJ, B TEUEHUE KOTOPOrO MOSBISETCS WU Oosee
HaIpPsHKEHHO MPOTEKaeT MoJioBast ku3Hb. OH OOBIYHO OBIBACT CBS3aH C BPEMEHEM T0/1a,
BUJIOBBIMH OCOOCHHOCTSIMU JKUBOTHOTO. [JaBHOE K€ €ero TMposiBIEHUE, KaKk U
LIUKJIUYHOCTD, 3aBUCUT OT YCJIOBHIl COAEPKaHMS, KOPMJIEHUS )KUBOTHBIX U CEKCYaJIbHBIX
pa3apaxuTesnen.

IHo10BO#I HMKJ U CPOKH OCEeMEHEHHs] PA3JIUYHBIX BUIOB )KMBOTHBIX

IlonoBOM IIMKJI M CPOKHU OCEMEHEHUSI KOPOB

Craaust BO30YXICHHS TIEPBOTO MOJIOBOTO IMKJIA TIOCIIE POJIOB Y KOPOB HACTYIAET
yepe3 18-25 nueit. [IpoaomKUTEIbHOCTh MOJOBOIO LHKJIA cocTaBiser 18-21 cyTku.
[TpoOMKUTENIBHOCTh CTAANN BO3OYXKIeHUS - 3-5 nHel, Tedku - 2-3 CyTOK, oOmiei
peakiuu - 3-5 CyTOK, MOJIOBOU OXOTHI - 16-18 wacoB. OBymsiims mpoucxoaut uepe3 10-
15 yacoB mocyie OKOHYaHUS OXOTHI.

[TepBoe ocemeHeHUe MTPOBOAIT HEMEJICHHO TIOCIIE OMPEACIICHHS TOJIOBOM OXOTHI
y KOPOBBI OBIKOM-TIPOOHUKOM, IOBTOPHO OCEMEHSIOT (coriacHo «MHCTpyKIMU 1O
HCKYCCTBEHHOMY OCeMeHeHuI0») uepe3 10-12 vacos.

11oJ10BO¥ IIMKII ¥ CPOKHU OCEMEHEHHUS OBEIL

Cramusi BO30YXKJICHHUS TIEPBOTO TOJIOBOTO IMKJIA TIOCIE POJIOB Yy OBEIl JOJDKHA
HacTynuth yepe3 16-30 gueil. [IpomomxurenbHOCTh nonoBoro nukia - 14-19 nueil.
[TpoaomKUTENBHOCTh CTaAUU BO30YKIeHusi - 2-3 cyrok. Teuka y oBUbI - 1-2 cyToK,
nmoJioBoe Bo30yxkaeHue - 1-2 cytok. [lonoBast oxota - 24-36 yacoB, oBysiuus - uepes 24
yaca [ocJie Ha4aJia MoJIOBOM OXOTHI.
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[lepBoe ocemeHeHre MTPOBOASIT HEMEJIEHHO MOCJIE OMPEACIICHHS TIOJIOBOM OXOThI
OBIIbI OapaHoM-TipoOHUKOM. [ToBTOpHO OceMeHsroT yepe3 10-12 yacos.

[T010BO#M LMK ¥ CPOKU OCEMEHEHUST KOOBLT

Cranus Bo30yXA€HUS MIEPBOTO MOJIOBOTO IMKJIA MOCJE POJIOB HACTYMHAET yepes3 S-
7 nueit. IIpogoiKUTENbHOCTh TOJOBOTO Iukia - 21-24 gus. IlpogomKUTEeNnbHOCTH
cTaauu BO3OYyXaeHus - 7-14 cyTok, Teuka - 2-12 CyTOK, MojoBas OxXoTa - 5-7 JHEH,
OBYJISIITUS - B KOHIIE OXOTEHI.

[lepBoe ocemeHeHME MPOBOJAT HEMEJIEHHO TMOCIE OMPEEICHUS TOJI0BONH OXOThI
y KOOBUIBI XKepeOIoM-MPOOHUKOM (MJIM TI0 CTETICHU 3peiocTH (OJUIUKYJa B SIMYHHUKE,
KOTOpasi OMpPEAeNSIeTCS PEKTAIbHBIM HCCIEOBAHUEM KOOBUIBI), MMOBTOPHO OCEMEHSIOT
KaxJiple 24 yaca 10 0T00s (HO He OoJee Tpex pas).

11oJ10BO# IUKJI ¥ CPOKHU OCEMEHEHNS CBUHEN

Cramusi BO30Y>KJIEHUSI TIEPBOTO IMOJIOBOTO IMKIIA TOCIE POJOB HACTYIAET Yepes
12-20 nmueti. [TpogomxuTenbHOCTH TOJIOBOTO THKiIA - 20-21 meHb. [IpogomKUTeTbHOCTD
cTaauu Bo30OyxaeHus - 1-3 cytok, Teuka - 1-3 cyTok, moigoBoe Bo30yxaeHue - 1-2 nus,
noJioBasi oxota - 48-60 yacoB, OByJISILIMA HACTYIAET Yepe3 24 yaca mociie Havyajia OXOTHI.

[IepBoe oceMeHeHHE TPOBOASAT IOCIE BBISBICHUS CBHHEH B ITOJOBOM OXOTE
XPSAKOM-TIPOOHUKOM, TOBTOPHO OCEMEHSIOT yepe3 24 yaca.

[10J10BO# LMK U CPOKHU OceMeHeHus cobak

[TpoaomKUTENBHOCTH TIOJIOBOTO HUKIA Y cobak coctaBisieT 3-6 mecsieB. Craaus
Bo30ykneHus:t - 8-14 cyrok. Teuka mnpomomkaercs 8-14 cyrok. IlomoBas oxora
nposiBisieTcs uepe3 4-5 gaHel, HO wyamie Ha 8-12-if neHp Tocne Hayala TEYKH.
[IpoaomKUTENPHOCTS MOJOBOM OXOTHI coctaBisger 1-3  gasa.llepBeiii pa3 cobak
OCEMEHSIOT MPH SIPKOM TIPOSBJICHUU MOJIOBOM OXOTHI, IOBTOPHO - uepe3 24 vaca.

/ .
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becimonue camMok — HapylleHHME BOCIPOM3BOJCTBA IIOTOMCTBA SIBJICHHE
OMOJIOrMYecKoe, OHO YKa3blBaeT Ha TOT (aKT, YTO IOJIOBO3PENIbIE CAMKU OCTaJIHCh
HEOIUIOJIOTBOPEHHBIMU 10 MCTEUEHUHU (PU3UOJIOTMYECKOTO CpPOKa IPOSBIEHUS MEPBOIO
MOJIOBOTO IIMKJIAa TOCJE POJOB WM MOCIE JOCTHKEHUU (DU3HMOJOTUYECKON 3pENIOCTH
MOJIOJIBIMU CaMKaMHU U TE€YEHUE OJHOro Mecsua. SJI0BOCTh — MOHSITHE YKOHOMUYECKHU-
XO35ICTBEHHOE, OHO YKa3blBA€T Ha HEIMOJYYEHHUE B TEUECHHE XO3SIICTBEHHOrO rojia
NPUILIO/A HA OJIHY MOJ0BO3peNyto caMKy. [Ipnunna sinoBoctn — 6ecrmioaue. becrmonue
CaMIIOB, BpEeMEHHas WM TIOCTOSIHHAsi HECIOCOOHOCTh K  BOCIPOU3BOJICTBY,
OTIOIOTBOPEHUIO CYIIECTBEHHO BIUSAIOT HAa OECIUIOME MATOYHOTO MOTOJIOBbSI.

Sn0BOCTh HCUMCHSETCS KOJWYECTBOM IOdaydeHHOro mnpuruioga Ha 100 romos
MaTOYHOTO CTaja, HE Bcerja OOBEKTUBHO OTPaKaeT JAECUCTBUTEIBHOE IOJIOKEHHE C
OecrioieM MaTOK B XO3sMCTBE. PeanbHO CyllecTBYeT BO3MOKHOCTH MOJYyYEHHUS OT
KOPOB TPUIUIOJA ABaXIbI B ToJ (B Havajie roja U B KOHIIE), MOodydyeHue ABoeH. [l
BBISIBJICHUS] ICTUHHOTO TOJIOKEHUS ¢ OECIIOAMEM MAaTOYHOI'O IOTOJIOBbS B XO3SHCTBE
HEOOXOJIMMO YYHTHIBATh CPOKH OIUIOJAOTBOPSIEMOCTH KaXXAOW caMKdh. TOJIBKO B 3TOM
cilydae MOKHO BECTH HAINpPaBICHHYIO pabOTy MO BBISABICHUIO U YCTPAHEHUIO MPUYUH
Oecrionus, a, CIEAOBAaTENbHO, JHUKBUIUPOBATH SUIOBOCTh MAaTOYHOIO IIOTOJIOBBS,
OpraHU30BaTh BOCIPOM3BOJCTBO B XO3SMCTBE Ha YPOBHE, OJIM3KOM K (PU3HOIOTHYECKUM
BO3MOKHOCTSIM JTaHHOT'O BUJIA )KUBOTHBIX.

becrinmonue mpuunHseT 60JbIION yiiepd HAPOJHOMY XO3SMCTBY, OOYCIIOBIMBAS:
HEJOIOIYYeHHE MPUILI0/Ia, CHUKEHHE MOJIOYHON MPOJYKTUBHOCTH, 3aTPaThl Ha JICUEHUE
U OCEMEHEHHUE OeCIUIOMHBIX KUBOTHBIX. [Ipuunn Oecruoaust muoro. s obecriedeHus
OpUEHTAIlMU B ATOM MHOT000pa3uH MPUYUH M KOMOWHAIMI MPUYHH TPEIJIONKEH Psif
KJaccuuKauii 6ecruious, HampaBJIEeHHBIX Ha BBISIBICHUE IPUYHMH U UX YCTPAHEHHUE.

HaubGonee mnpuHIMnuanbHON sBisieTcst cienyromas kiaccuduxkanuu  Gopm
OecruToius KMBOTHBIX C YYETOM ATHOJIOTUW HApYIIEHUs BOCIPOHM3BOACTBA. Paznuyator
cienyromme ¢GopMbl  OeCIUIONUS  CEeTbCKOXO3SMCTBEHHBIX JKMBOTHBIX (1o H.M.
[TonstH1IEBY):

1. AnumMeHTapHas HEIOCTATOYHOCTh: HEIOCTATOYHBIA WU U30BITOYHBIA YPOBEHD
KOpPMIJICHUS, ACPUIUT MHUTATEIBHBIX BEHIECTB, OJHOCTOPOHHEE KOPMIIEHHE, CKYIHOE
KOPMJIEHHE PEMOHTHOTO MOJIOJIHAKA (aJTUMEHTapHbIA NHPAHTUIIU3M).

2. HeynosnerBopuTenbHBIE  YCIOBUSA  COAEp’KAaHUS W TOTPEIIHOCTH B
DKCIUTyaTalMU: KIMMATUYECKUN CTPECC, SMOLMOHAJIBHBIA CTPECC, IKCIUTYyaTallMOHHBIN
cTpecc.

3. Amnaromuueckue Je(PEeKTHl PENpPOAYKTUBHBIX OPTaHOB: WH(MAHTHINZM
BPOXICHHBINA, (DpUMAapTHHHU3M, amjasus (OTCYTCTBHE) WM IUIUTMKanus (yIBOCHUE)
OTAENBHBIX YaCTEH MOJIOBOM CHCTEMBI.

4.HapyiieHre TEXHOJIOTUU UCKYCCTBEHHOTO OCEMEHEHUS: CTPecC-peaKiMi CaMKU
MpU TOJATOTOBKE M TPOBEJACHWU OCEMEHEHMs, HENpPaBWIbHBIA BHIOOp BpEeMEHU
OCEMEHEHUSI, HapyIlIeHUE MPaBUJ MOJATOTOBKU CHEPMBI K MCHOJIb30BaHUIO, JTOCTAaBKH K
MECTY OCEMEHEHHUSI U BBEACHUS B MOJIOBBIE MYTHU CAMKHU, OTCYTCTBUE THHEKOJIOTMUECKOTO
KOHTPOJIS 32 OCEMEHSAEMBIM ITOI'OJIOBBEM.

5.Ctapueckuii BO3pacT: HU3MEHEHUSI B TIOJIOBOM cHUCTeME, OOYCIOBJICHHBIC
CTapeHUEM OpraHU3Ma.

6. 'mHekonornueckre 00JIE3HU: MATOTEHHOE BO3JEHCTBUE MTPOYKTOB BOCTIATICHUS
Ha CIepMUU, U0, 3apOAbILIT; AUcOaTaHC TOPMOHOB, KOHTPOJIUPYIOIIUX MOJIOBOM LUKIL.

7. VWmmyHHBIE (aKTOpBl, KOTOpPHIE BO3HHUKAIOT B PE3YyJbTaTe CIEAYIOMINX
ouonorudeckux mnporecco. CrnepMuu U crnepMalibHasl Iula3Mma SIBISIOTCS HOCHUTEISMU
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cnenu(puuecKux aHTUTEHOB OEIKOBOW MPUPOABI. AHTHUTEHBI IPU BBEJACHUU B IOJIOBBIC
NyTH CaMKH CTIIOCOOHBI MPEO10JIeBaTh UMMYHHBIN Oaphep MAaTKH U MPOHUKATH B KPOBb.
NMMyHHast peakuus oOpraHu3Ma Ha 4YyKEpOJHble O€NKH CHEpPMbl MPOSBISETCS
00pa30oBaHUEM CIIEPMOAHTUTEN, KOTOPBIE HAKAIUIMBAIOTCS B CEKPETAaX Blarajivila, MaTKU
u siuenpoBoAoB. CHepMOaHTHUTENA MPOSBISIOT CBOE JEWCTBUE KaK arrIFOTUHUHBI
(CKJIEUBAIOT CIIEPMUU), JHU3UHBI (PAaCTBOPSIIOT CIIEPMUU) U MOTYT BBI3BaThb MECTHBIE
JIJIEPTUYECKUE PeaklUd Ha BBEJAEHHYIO CIIepMy (CIa3MaTUYECKUE COKPAIICHHsI MAaTKH,
yYCHUIJIEHHBIHN arouutos u ap.). [lpy MHOTOKpAaTHBIX OCEMEHEHUSX CAMKHU PO UCXOJUT €€
MMMYHHU3aUS. BocnanutenbHble mporiecchl B TOJOBBIX OpraHax (BarvMHHTHI,
LHEPBULUTHI, AHIOMETPUTHI, CAJIBIIUHIUTBI) YCUIUBAIOT HMMYHHblE peakuuu. Wx
BO3HUKHOBEHHMIO CIIOCOOCTBYIOT TAaKK€ TpPaBMbl CIM3UCTBIX OOOJIOUEK BIArajuina M
HIEKM MaTKU IpU pOJaxX M OceMeHeHHMH. HeszaBeplieHHass MHBOMIOLUSA MaTKH, A-
TMIIOABUTAMUHO3bI TaK)Ke€ BIUSIOT HAa HMMMYHHOOapbepHble (DYHKIIMH CIH3UCTBIX
000JI04eK, YTO CMOCOOCTBYET HApacTaHUIO CclepMOaHTUTEN. VIMMyHHBIE peakuuu
MPEMSITCTBYIOT MPOIlecCaM OIUIOAOTBOPEHHs (MMMOOMIM3AIUS WIH THOETh CIIepMUEB),
700 HapyIalT Pa3BUTHE 3UTOTHI M 3apojiblilia (AMOpHUOHAIBHAST CMEPTHOCTH), JHOO
BbI3bIBAIOT abopT. I[lpu3Hakamu Gecruiofusi camMoOK SIBISIFOTCS JJIUTENbHOE OTCYTCTBUE
MOJIOBOM OXOThI, MHOTIOKPAaTHbIE HEIJIOAOTBOPHbIE OCEMEHEeHHMs MW T.0. Ecinu He
NPUHUMATH MEpP 10 MPOQPMIAKTHKE U JIEYSHUIO OECIUTOAMS, TO OHO BEAET K SUTOBOCTH.

SNOBOCTH - 3TO KOJIMYECTBO (B MPOLEHTAX) KOPOB U TEJOK, HE JABIIUX MPUILIOAA
B TEUCHHE KaJeHAApHOro roja B nepecuere Ha 100 maTok. Hanmpumep, Ha Havano roga
uMenock 100 kopoB, oT HUX noxydeHo 80 TensdT, 3HAYUT, sU1I0BOCTh paBHa 20%.10BoCTh
- 3TO XO3SIMCTBEHHBIM (PKOHOMMUYECKHUI) MOKa3aTellb, U OH 3aBUCUT HE TOJBKO OT
OpraHu3allid €CTECTBEHHOI'O0 WJIM HCKYCCTBEHHOTO OCEMEHEHHs, HO Takke OT
COXPaHHOCTU MAaTOK B Mepuo OEpeMEHHOCTH, KOJIMYECTBAa a0OPTOB, MEPTBOPOKICHHBIX.
WubIMu  cioBaMu, pe3yabTaTbl pabOThl MO BOCIPOM3BOACTBY CTafa OTPa)KaloT
MOCTAHOBKY 300TE€XHUYECKON U BETEPUHAPHOM pabOThI M 3aBUCAT OT JEATEIBHOCTH BCEX
KUBOTHOBOJIOB (pepMbl. JIMKBUIMPOBATH SJIOBOCTDH - 3HAUYUT €XKEroAHO noiydaTs oT 100
KOPOB, MMEIOIINUXCS Ha Hadajo roja, mo 100 u Goree TemsT.

3adanue: M3yuuTh MaTepual TEOPETHYECKOro 0030pa, caenaTh €ro KpaTKuil
KOHCIIEKT, OTpa3uB KakuM OOpa3oM MPOUCXOJIUT TMOJOBOW LHMKI pPa3iIUYHbIX BHJIOB
KUBOTHBIX, 3aPHCOBAB CTPOEHHE MOJOBBIX OPraHOB CAMOK M CaMIOB; HAIUCaTh BBIBOJI;
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Ilopsiiok BbINOJAHEHUS PAOOTHI:
N3yuenue marepuaa TeOpETHIECKOro 0030pa
Brimonnenue 3aganus
OdopmiteHue BeIBOIA
OTBET Ha KOHTPOJBHBIC BOTIPOCHI
Coaep:kanue oryera:
B pesynbraTe BhInonHeHUs paboThl B pabodeil TeTpau J0JKHO OBITH BBHITIOITHEHO
3ajaHue U opopMIIeH BBIBOJT
KoHTpoJibHBIC BONIPOCHI:
1. PacckaxxuTe 0 CTpOCHHH MOJIOBON CHCTEMBI OpraHu3Ma?
2. OnumuTe MEXaHU3M M0JI0BOT0 LUKIIA PA3IMYHBIX BUJOB KUBOTHBIX ?
3. Yro Takoe suoBocTh? Ha3zoBuTe npuynHbI Oecrioaus camok?

e
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IIpakTuyeckasi padora Ne 22

TEMA: Oco0OeHHocTH (DM3HOJIOTHH THILEBAPCHUS, TbIXaHUS U BBIICICHUS
IITHLL

HEJIb PABOTDI: u3yuyuTh MEXaHW3M MHUIIECBAPECHUS, IbIXaHUS U BBIJCICHUE
NITHUIL

Teopernyeckuii 0030p:
Oco0eHHOCTH cHCTeMbI NUIIEBAPEHUS Y NITHI

Porornorka y nTui He aenutcs HEOHOW 3aHABECKOM Ha POTOBYIO MOJOCTh U
MIOTKYy. BXxoa B poOTOrjaoTky oOpamiieH KIIOBOM — POTOBBIM HAKOHEYHUKOM,
3aKpBIBAIOILUM MOJKIIIOBEE U HAJIKIIIOBbE.

dopma KII0Ba, €ro BEJIMYMHA, TBEPAOCTh H OKpAacKa 3aBUCAT OT CIoco0a MUTaHUS
Y BUJA NTHILI.

TBepaoe HéOGO — palatum durum — y kyp XapakTepHO TeM, YTO IO CpeaHeH
CaruTTaJbHOM JIMHUM HA HEM OCTAeTCs Y3Kasi HeOHAas weilb, a TIONEPEK HETO Pa3MelIeHbI
MATh PAOB COCOYKOB. 3aJHHUM, OoJiee MIMPOKUN PsSAJ COCOUKOB, SIBISAECTCS YCIOBHOM
TPAHULEN MEXIY POTOBOM MOJIOCTBIO U INIOTKOM.

HebGonpine caronubie orcenezvi pacroyiokeHbl MO OOKaM OT cpenHed u 3aaHei
yacTel sA3bIKa U Ha 10PCaIbHOM MOBEPXHOCTU OCHOBAHUS fA3BIKA. Y TyCEl UX HET.

Ilepennuii oTnen kumeynnka. OCoOOEHHOCTBIO ATOTO OT/AENA SBISETCS HAIUYUE
300a Ha MUIIEBOJIC U ABYXKAMEPHOTO KeNyIKa.

ITuweeo0 — ToHkocTeHHbIN. Cau3ucras 000J0YKa €ro MpOJOJbHOCKIAaYaTas u
ITOKPBITA MHOT'OCIIOMHBIM IIOCKUM snuTenueM. [lepen BX0aoM B IpyJHYIO MOJOCTh Ha
NUIIEBOJIE Y Kyp BbIIsSYMBaeTcs 300. Yryced M yTOK B O3TOM MECTE€ MHIIEBOJ
BEpeTeHO00pa3Ho pacmupsercs. B cnusucroit obonmouke 300a pa3z0OpocaHbl Kenesbl,
KOTOPBIX HET TOJbKO Ha €ro BEHTPAJIbHOM CTEHKe. y Kyp B 300e
HAKaIuIMBAeTCs U MALIEPUPYETCSA KOPM.

BepereHooOpa3Hasi xkene3ucrasi 4acThb JISKAT MEXIY OJSIMH T[EUYEeHU W HUMEeeT
YTOJIILIEHHbIE CTeHKH. [lpy mepexone B MBIIIEUHYK) YacTb OHA CY)KHBAaeTcH,
00pazysimexccpeOuHHYI0 30HdA.

MpimeyHasi 060Ji04Ka 3TOM YacTH KeNTyJKa BKIIOYAeT B ce0sl TOHKUI HapyKHbBIN
CII0U u3 MIPOAOJIBHBIX MBIIIEYHBIX BOJIOKOH U
0oJiee pa3BUTHIN BHYTPEHHUN KOJIBIIEBOM CIIOM.

Y nOrman KemygoK COCTOMT M3 2-X  OTHENIOB: JKEJNE3UCTOT0 W MBIIIEYHOTO.
[MumeBapenuto B xKenyaKe y HUX MPeALIecTBYeT MOArOTOBUTENbHAs 00padoTka B 300e, Te
KOPM pa3MsrdaeTcsi M YaCTUYHO IEPEBAPUBACTCS MTOJT BIUSHUEM (PEPMEHTOB, PACTUTEITBHBIX
KJIETOK W MHKpoopraHm3moB. (OCHOBHasi Macca MHTaTENbHBIX BEUIECTB Yy HHUX
[IEPEBAPUBACTCS B KMILICYHUKE.

MpbleyHasi 4acTh JKEJIyJKa COOTBETCTBYET BHUIOM3MEHECHHOM MNHJIOPUYECKON
YaCTH JKETyJ/IKa MIICKOIUTAOIINX; OHAa KaK Obl KOMIIEHCUPYET OTCYTCTBHE 3yOOB Y NITHII.
Xopouio pa3BUTa OHA Yy 3€PHOSJIHBIX M XYK€ — Y XHUIIHBIX NTUL. Bce MBI TaHHOMN
4aCTH JKEIJIYJKa CBS3aHbl B €IMHOE LIETIOE.

Cxitamgarasi ciu3ucTas 000JI09Ka BKITIOYACT MUWJIOPHUYECKHE JKeNe3bl. DIHUTETUi
MBIIIEYHOW YacTU JKellyaka oOpa3yeT TBEpIYI KYTHUKYIy, MPEeIOXPaHSIONIYI0 €ro OT
TPaBMHUPOBAHMSI THOPOJAHBIMU TEJIAMH.

I'panuna Mexay JKENe3ucTO M MBIIMIEYHOW YacTsIMHM JKelyJka HauoOosee
BBIpA)KEHA y 3€pHOSAOHBIX. B mwiopyce y Kyp H  YTOK  OTMEYArOT
BOPCUHKH, KYyTHKyJa ciabee pa3BUTa, M 37€Ch pAcloiaraloTcsi 30Hbl HACTOSIIMX
MUJIOPAYECKUX JKEIIE3.
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ToHkuii oTAe] KMIIEYHUKA Y [ITULI, TAK KEKAK U Y MIIEKOMUTAIOIIUX, BKIIOUAET
JIBEHAIIATUIIEPCTHYIO, TOIIYIO0 W TMOAB3JOLIHYI0 KHUIIKK. OH JJIMHHEE Yy 3€pPHOSIHBIX,
OJIHAKO, JUTMHA CPEJTHETO OT/eNia KUIICUHUKA 3aBUCUT HE TOJIBKO OT XapakTepa MUTaHUs
NTHULL, HO ¥ OT UX BO3pacTa. MakCUMaIbHOM JUTMHBI TOHKUM OT/IEN KUIIEUYHUKA JOCTUTAET
B 240-1HEBHOM BO3paCTE.

Jleenaoyamunepcmnas xkuwika oOpa3yeT UIMHHYIO TI€TII0, B  KOTOPOWM
pa3MelnaeTcs moKeNyouHas sxese3a. Y Kyp OHa OTKPBIBA€TCs TpeMs, a Y YTOK U rycei
JIBYMS MIPOTOKaMU B KOHEIl JIBeHaaUaTUnepcTHoM kuiuku. Croza ke BIaJaroT MPOTOKU
U3 MEYCHH.

Ileuenv y mTull 00pa3oBaHa ABYMS NOJSIMU: Ha MPABOM JOJIE JIEKUT >KETUHBIN
My3bIpb, U3 KOTOPOrO OTXOAMUT JKEIYHBIM MPOTOK, W3 JIEBOW K€ JOJHM IEUECHOUHBIN
NPOTOK HAIMpPABJISETCS MPSAMO B KOHEIl JBEHAALATUIIEPCTHOM KHUIIKU. Y HEKOTOPBIX
JUKUX TITHIL )KETYHBIN MYy3bIph OTCYTCTBYET.

Towas Kuwka TIOABENIEHA HA NJIWHHOW OpBDKEMKE M pacrojaraeTcss MEXIy
BO3/IyXOHOCHBIMU MEIIKaMHU. Y T'ycell Ha 3TOM KHUIIIKE HHOTJa MOXHO BCTPETUTH OCTATOK
KEJITOYHOT'O MEIITKA — TUBEPTUKYII.

Tloos3z0ounas KULUKA UIET MEXTY CJIEIBIMUA
KHIIKaAMHU.

ToJscThlil 0TAEN KMIIEYHUKA COCTOUT M3 JBYX CIEMNBIX U MPSMOM KUIIOK (XOTS
M0 CBOEMY MPOUCXOXKICHUIO HE COOTBETCTBYET MPSIMON KHIIIKE MIICKOIUTAIOIIUX ).

Cnenvie Kuwiky CBOMMH BEpIIMHAMM HampaBieHbl Brepen. I[lpsimas kwuika
KOpPOTKa W BHagaeT B kioaky. OT mocieaHei mpsiMas KUIIKA OTIENIeHa CPUHKTEPOM,
COCTOSIIIIUM M3 TJIAJIKUX W TIOMEPEYHOIONOCAThIX MBI, B crnusuctoit 00osouke
Haxonarcs JumdbougHsie oOpa3zoBaHus.Knoaka TPEACTaBISET COOOW pacHIupPeHHYIO
KOHEUYHYIO YacCTh KHUIIICUHHUKA.

VY kyp nnuna kumeunuka 160 — 170 cm. OHa B 1mecTh pa3 NpeBbIIIACT JJIUHY UX
TYJIOBHINA, & Y TyCel U YyTOK — B 4 — 6 pa3. Y XUIIHBIX NTHUI KUIIEYHUK TOpa3io Kopoue
(8 1,5 — 2 pa3a mpeBbIIIACT JJIMHY Tea).

Puc. Keay1ok ¥ KMIIEYHHUK KypPHIbI:

1 — >xenme3ucTas 4acThb Kenyaka; 2, 2' — metTss ABSHAAIATUIIEPCTHONU KUIIKH; 3 —
NOJDKETyA0UHas Keme3a; 4, 4' — TOHKUHN OT/AeN KUIIeUHUKa (CpeTHUi y4acToK BbIpe3aH); 5, 7 —
CJIeTble KUIIKK; 6 — MOB3A0IIHAs KUIIKA; § — MBIIIEYHAs YaCTh JKEIyAKa; 9 — npsAMas KUIIKa:

10 — npoTOKH MOIKETyJOUHOH JKeJIe3bl U eYEeHHU; a — OPBIKEUKH U CBSI3KU KUIIEYHHKA; O —
celle3eHKa
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Oco0eHHOCTH CHCTEMBbI IBIXAHHUS Yy IITHIL

B oTiiune oT MIEKONUTAIONIMX CUCTEMA JIbIXaHUsl Yy NTUL UMEET CTPYKTYPHBIE U
¢yHKIMOHANBHBIE 0cOOeHHOCTU. CTpyKTypHBIE OcoOeHHOCTH. HocoBbie OTBepcTHS Yy
IITULl PACIIOJIOKEHBI Y OCHOBAHUs KJIFOBA; HOCOBBIE BO31YXOHOCHBIE XOJIbI KOPOTKHE.

[Tox Hapy»XHOW HO3[pE €CTh YeIIyn4yaThblii HENOJBHKHBIM HOCOBOM KJlalaH, a
BOKPYT HO3JIp€H - BEHUMK M3 NEPHEB, MPEIOXPAHSIOIINNA HOCOBBIE XOJbl OT MHbUIA U
BOJIbI. Y BOJOIUIABAIOIIUX MITHI] HO3JAPU OKPYKEHBI BOCKOBOW KOXKHUIIEH.

Y norun oTcyTcTBYeT HaAropTaHHUK. (DYHKIWIO HAATOPTAHHUKA BBITIOIHSET
3a/IHss 4acTh sA3bIKa. VIMEIOTCS JIBE TOPTaHU - BEPXHAS U HWXKHAS. B BepxHeil ropraHu
HET T'OJIOCOBBIX CBSI30K. HWKHSS ropTaHb paclooKeHa Ha KOHIE TPAXEH B MECTE €€
pa3BeTBIICHUsI Ha OpPOHXM M CIYXHUT KaK pe30HaTop 3BykKa. B Hell mmeroTcss ocoOble
MEMOpaHbl M CIeUUabHbIE MBIMIIBL. B03ayX, MpoXoAs uepe3 HUKHIOK TOpTaHb,
BBI3bIBAET KOJEeOaHUS MEMOpaHbl, YTO MPUBOJUT K BO3HUKHOBEHHIO 3BYKOB pa3HOM
BBICOTBI. OTH 3BYKHM YCWIMBAIOTCA B pe3oHaTope. Kypbl cnocoOHbl u3naBath 25
pa3IMYHBIX 3BYKOB, KaXIbli M3 KOTOPBIX OTPa)KaeT TO WJIM HHOE 3MOLMOHAIBHOE
COCTOSIHHE.

Tpaxes y nrun mimHHasg U uMeeT 10 200 TpaxeandbHbIX KOJEl. 3a HUKHEH
TOpPTaHbIO Tpaxes AEJUTCSA Ha JiBa IVIAaBHBIX OpOHXA, KOTOPbIE BXOJAT B IIPABOE U JIEBOE
jerkoe. bpoHxu mpoxoAsaT depes JIeTKue U PacHIMPSIOTCS B OPIONIHBIE BO3YXOHOCHBIE
MeIIKU. BHYTpH KaXa0ro JIErKOro OpOHXH JAaf0T HA4allo BTOPUYHBIM OpOHXaM, KOTOPbIE
UAYT B JIBYX HaNpaBJICHUAX - K BEHTPAJIbHOM MOBEPXHOCTU JIETKUX M K JOPCATbHOM.
OKTO - W DHIOOpOHXMU JeNiTcsi Ha OOJBIIOE KOJUYECTBO MENKHUX TpyOOUeK -
napaOpoHXOB M OpOHXHMOJI, a IMOCIEAHHE YXKe MEepPexXoJiT B MHOXKECTBO aJIbBEOJI.
[TapaOponxu, OpOHXHOIBI U AJBBEOJBI 00PA3YIOT JIIXaTEIbHYIO MApPEHXUMY JIETKHX -
"MayTUHHYIO CETh", e U OCYILIECTBISAETCS ra3000MeH.

Jlerkuie BBITAHYTOM (POPMBI, MaIOIACTUYHBI, BJABICHBI MEXAY pedep U MPOYHO
COEMHEHBI ¢ HUMH. TaK Kak OHM NMPUKPEIUICHBI K JOPCATbHON CTEHKE TPYJHOM KIIETKH,
pacmMpsATbCA TaK, KaK JETrKHe MIIEKONMMTAIONINX, KOTOPbIE HAaXOJATCS CBOOOJIHBIMH B
TPYIHOM KJIETKe, He MOTyT. Macca Jierkux y Kyp npubnusurensto 30 r.

Y nOTHIl UMEIOTCS  3aYaTKM  JBYX JICTIECTKOB JauadparMbl: JIETOYHOW U
rpyaoopromHoi. Jlnapparma ¢ MOMOIIBIO CYXOKUJIUS MPHUKPEIIEHA K MO3BOHOYHOMY
cTONI0Y M HEOOJBIIMX MBIIIEYHBIX BOJIOKOH - K pedpam. OHa coKpamiaercs B CBSI3U C
BJIOXOM, HO pOJIb €€ B MEXAHU3ME BJI0Xa U BBIJJOXA HECYIIECTBEHHA. Y Kyp B aKT€ B0OXa
¥ BBIJIOXa OOJBIIOE YYacTHE MPUHUMAIOT MBIIIIBI OPIOIIHOTO Mpecca.

JIpIxaHWe NTHUI[ CBSI3aHO C JACSTENbHOCTHIO OOJBIIUX BO3JAYXOHOCHBIX MEIIKOB,
KOTOPBIE OOBEIMHEHBI C IETKUMU ¥ ITHEBMATHYECKIMU KOCTSIMHU.

VY nruir 9 OCHOBHBIX BO3AYXOHOCHBIX MEIIKOB - 4 TMApHBIX, PACHOJIOKEHHBIX
CUMMETPHYHO M0 00€UM CTOpPOHAM, U OJIuH HenapHblid. CaMble 60bIINE - 3TO OpIOUIHBIE
BO3JIyXOHOCHbIE MeIKH. Kpome 3THX BO3JyXOHOCHBIX MEIIKOB HMEIOTCS TaKxKe
BO3/lyXOHOCHBIE MEIIKH, PAaCIOJIOKEHHBIE OKOJO XBOCTA, - 3aJHETYJOBUIIHbBIC, WU
IPOMEKYTOYHBIE.

Bo3zdyxonocuvie mewiku - 3TO TOHKOCTEHHbIE OOpa3o0BaHUs, 3allOJHEHHbIE
BO3/IyXOM; CIU3HUCTasi OOO0JIOYKAa UX BBICTJIaHA MepUATeIbHbIM JsnuTenuem. U3
HEKOTOPBIX BO3AYXOHOCHBIX MEIIKOB HUAYT OTPOCTKM K KOCTSIM, HMEIOLIUM
BO3/1yXOHOCHBIE TIOJIOCTU. B CTEHKE BO31yXOHOCHBIX MEIIKOB UMEETCS CETh KalWJIISPOB.

Bo3ayxoHOCHBIE MELIKHU BBIOJIHSIOT Psifl pOJIEH:

1) ygacTByIOT B Ta3000MeHe;

2) obseryaroT mMaccy Tena;
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3) o0OecrieunBarOT HOPMAJILHOE MTOJIOKEHUE TeJIa IPU IOJIETE;

4) criocOOCTBYIOT OXJIQXK/ICHUIO Teja MPH TOJIETE;

5) cityxat pe3epByapoM BO3/1yXa;

6) BBITIOHSIIOT POJIb AMOPTU3ATOPA JUIsl BHYTPEHHUX OPraHoB.

[IlHeBMAaTUYECKHMMHU KOCTSIMU Yy MTHI] SIBJISIIOTCA IIEMHBIE W CIHMHHBIE KOCTH,
XBOCTOBBIE TIO3BOHKH, IJICYEBasi, TPyIHAsl U KPECTLOBass KOCTH, MMO3BOHOYHBIE KOHIIbI
peoep.

EMKOCTB JIETKHX Y KYp cOCTaBisieT 13 cm®, yTok - 20 cm®, 061Iasi eMKOCTb JIETKHX
U BO3JYXOHOCHBIX MEHIKOB coOTBeTCTBEHHO 160...170 CM3, 315 CM3,12...15% ee
COCTaBJISIET JbIXATEJIbHBIA 00BEM BO3yXa.

OyHKIKMOHATBHBIE 0COOeHHOCTH. [ITHIIBI, TOOOHO HACEKOMBIM, JEIAl0T BBIAOX,
KOT'JIa JIbIXaTeIbHbIE MBIIIIBI COKPAIIAIOTCS; Y MIEKOMUTAIONIUX K€ BCE HA00OPOT - MpHU
COKpAIIEHUH MBI BAbIXaTeJIEH OHU IENal0T BIOX.

Y OTUIl OTHOCHUTENIBHO 4acToe JbIxaHue: y Kyp - 18..25 pa3 B MuHYTYy, YTOK -
20...40, ryceii - 20...40, ungeex - 15...20 pa3 B Munyty. Cuctema AbIXaHUS Y NITUL] UMEET
Oonpinre (QYHKIMOHATIBHBIE BO3MOXKHOCTH - TPU Harpy3Kax YHCIO [bIXaTeIbHBIX
JIBOKEHUM MOKET YBEJIMUMBATHCS: Y CENBCKOXO3SIMCTBEHHBIX NTHIL 10 200 pa3 B MUHYTY.

Bo3ayx, moctymamommii B opraHu3M B TEUYEHHE BJIOXa, 3alOJHSET JIETKUE U
BO3JIlyXOHOCHbIE ~MEMIKK. Bo3aymHble mpocTpaHcTBa - (GAKTUYECKU 3amacHbIe
KOHTEHHEpHI IS CBEXKErO0 BO3/yXa. B BO3MYyXOHOCHBIX MENIKaX H3-3a HEOOIBIIOTO
KOJIMYECTBAa KPOBEHOCHBIX COCY/OB IMOTJIOIIEHHUE KHUCIOPOAAa HE3HAUYUTEIbHO; B LIEJIOM
K€ BO3/IyX B MEIIKaX HACBIIIEH KUCIOPOJIOM.

Y OTHIl B JETOYHON TKAHHM MPOMCXOJHUT TaK HA3bIBACMBIM JIBOMHOW ra3000MEH,
KOTOpPBIA OCYIIECTBIACTCS MPU BIAOXE W BhIIOXE. biaromaps »ToMy BIOX U BBIIOX
COMPOBOXKJAIOTCA M3BJICUYEHHEM KHUCIOpPOJa U3 BO3AyXa M BBIJEICHHEM JIHOKCHIA
yriiepoaa.

B nienom npixanue y nTUIl TPOUCXOIUT CIETYIONTIM 00pa3oM.

MBpILIbI TPYIHON CTEHKH COKPAIAIOTCs TaK, 4YTOObI rpyAuHa Oblia MOAHATA. DTO
03HA4yaeT, YTO MOJIOCTh IPYJTHON KIIETKHM CTAHOBHUTCS MEHbIIE U JETKUE CKUMAIOTCA J10
TaKOW CTENEHM, YTO HACBIIIEHHBIA AMOKCUIOM YIJIEpOoAa BO3AYyX BBITECHSETCS U3
JIBIXaTeIbHBIX €MKOCTEH.

[Tockonpky BO3MyX BO BpeMsl BBIJIOXa BBIXOJAUT M3 JIETKUX, HOBBIH BO3JyX W3
BO3JIYIIHBIX MPOCTPAHCTB NPOXOJUT BIepen uepe3 Jerkue. [Ipu BbIIOXE BO3AYX
MPOXOAUT MPEUMYIIECTBEHHO Yepe3 BEHTPAJIbHbIE OPOHXMU.

[Tocne Toro kak MBIl TPYAHOM KIETKH COKPATHIIMCH, CBEPIIUJICS BBIIOX W
yllaJieH BeCh HCIOJIb30BAHHBIN BO3/yX, MBIl PACCIAONSIOTCS, TPYINHA CMEIIAETCS
BHM3, TpyAHAs TMOJIOCTh PACUIUPSIETCS, CTAHOBUTCS OOJBIIONW, CO3/aeTCsl Pa3HOCTh
JABJICHUN BO3JyXa MEXIy BHEITHEH Cpeloi M JIeTKUMH, OCyIIecTBisieTcs Baox. OH
COIMPOBOKIAETCS JABMXKCHUEM BO3/1yXa MPEUMYILIECTBEHHO Yepe3 JopcalbHble OPOHXH.

Bo3nyxoHOCHBIE MENIKK yIpyrue, MOJ0OHO JETKHM, MO3TOMY, KOTJa TpyIHas
MOJIOCTh PACIIUPSAETCS, OHU TaKXKe PACIIUPSIOTCS. DIACTUYHOCTh BO3AYIIHBIX MEIIKOB U
JIETKUX TI03BOJISIET BO3IYXY MOCTYMNAaTh B CUCTEMY OPTaHOB JIbIXaHHUSI.

Tak kak pacciaOieHre MBI BBI3BIBACT IMOCTYIUICHUE BO3JyXa B JIETKHE U3
OKpY’KaroIIeH Cpelibl, JITKHE MEPTBOUM MTHIIBI, JbIXaTeIbHBIE MBIIIIBI KOTOPO OOBIYHO
paccialiensl, OyIyT pa3ayThl, WK 3aTI0JHEHBI BO3yXOM. Y MEPTBBIX MJICKOMUTAIOIINX
OHM CIaBIIKE.

Hexotopeie HbIpsIONME NTULBI MOTYT OCTAaBaThCSA IOJ] BOJOM 3HAYUTENIBHOE
BpEMs, B TEUEHHE KOTOPOTrO BO3AYX LUPKYIUPYET MEXAY JETKUMU U BO3TyXOHOCHBIMHU
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MEIIKaMH, a OoJiblllasi YacThb KHCIOpPOJAa TEPEXOAUT B KPOBb, MOJAECpPKUBAS
ONTUMAJIbHYIO KOHIIEHTPALIUIO KUCIOPO/Ia.

[ITunpl o4eHb YYBCTBUTEIBHBI K JUOKCHIY YIJIEpoJa M MHAYEe pPEarupyroT Ha
MOBBIIICHUE €T0 COACPKAHHUS B BO3Ayxe. MakCHMalbHO JOMYCTUMOE MOBBIIICHUE HE
6onee 0,2%. IlpeBbllieHHEe 3TOTO YPOBHS BBI3BIBAET TOPMOKEHHE JIBIXaHUS, YTO
COTMPOBOKAETCS TUTIOKCUEH - MOHMKEHUEM COJIEPKaHMs KUCIOpoAa B KPOBU, MPU 3TOM
CHWYKAeTCs MPOJYKTUBHOCTH L ecTecTBeHHasi pe3UCTEHTHOCTh NTHIl. B mosere nprxanue
ypeKaeTcsl 3a CUET YIYUIleHUs BEHTWISUUM Jerkux naxe Ha BbicoTe 3000...4 00 m: B
YCIIOBUSIX TIOHMXKEHHOTO COJAEpXKaHUs KHUCIOpOJa TMTHUIBI 00ecreuynBaoT ceds
KHCIIOPOJIOM TIPH PEJIKOM JibIxaHuu. Ha 3emiie ke NTULIBI TPU 3TUX YCIOBUSX THOHYT.

Oco0eHHOCTH cHCTeMbl BbIAEJCHUSA Y IITHIL

MoueBbIACINTEAbHAS CHUCTEMa COCTOMT TOJIBKO M3 II0OYEK M MOYECTOYHHUKOB,
OTKpBIBAIOIIUXCSI B ypoJepeyM  kioaku. Jloxanka, MOYEBOW My3bIpb H
MOYEHCITYCKaTEJIbHBIN KaHal OTCYTCTBYIOT.

[louka — KpymHBI NapHBIA OpraH yIJUHEHHOM (OpPMBI TEMHO-KPACHOTO WIIU
KOpHUYHEBOTO HBeTa. OTMedaeTcs OTCYTCTBHE IMOTOBBIX Xkeje3. Pacmonaraercss mouka
MO KpBIIMICH TIOJOCTH Tela B YIIIYOJCHHH TOSCHUYHO-KPECTIIOBOM KOCTH H B
MO/IB3IOITHOM SIMKE TIOAB3IOITHOM KOCTH. OTEICHBI APYT OT Apyra TeJIaMH U IpeOHIMU
MOSICHUYHBIX M KPECTIIOBBIX MMO3BOHKOB.

[Touku OKpyXeHbI BO3AYXOHOCHBIMH MEIIKAMH, KOTOPbIE 00pa3yloT BO3IYIIHYIO
MOAYIIKY, 3aMEHSIOMYI0 ()YHKIIMOHAIBHO KUPOBYIO MOAYIIKY TOYEK, OTCYTCTBYIOIIYIO
y OTHIL.

Bripoctamu kocTeld M cocygaMH, TPOXOIAIIMMU B MAPEHXUME OpraHa, Kakaas
MOYKa JISJTUTCS Ha TPH JIOJH: MIEPETHIO, CPEIHIO U 3aHIOK. Y CaMOK, OOBIYHO, JIeBas
MOYKa MEHbIIIE TPABOM M3-3a JABJICHUS HA HEE SIMIIEBOJA.

IToJs10BO# UKJI NTHIBI

VY nTuinapHbie MOJIOBBIE XKEJIe3bl PACoaraloTcsl B OPIOIIHOM MOJOCTH, Ie OHU
MO/IBEIICHBI HA KOPOTKOU Opbikeiike o nosicHutield. CeMEHHUKU MPEICTABISIIOT CO00i
HeOOJIbIIINe, KOMITAKTHBIC, OBaJIbHOW (opMbl opranbl. [Ipuaatku CEMEHHHUKOB
HEOOJIBIIINX Pa3MEPOB HITPOAOIKAIOTCS B CHIBHO H3BUTBHIC CEMSBBIHOCAIINE MPOTOKH,
OTKPBIBAIOIIUECS B CPEIHUM OTIEIKIOAKU. SIMYHUKHA OOBIYHO TPO3JIbEBUIHON (POPMBI U
pa3BUTHI HEOJIMHAKOBO.

VY nTul pa3BuBaeTCs TOJBKO JIEBBIA SIMUHUK, a MPaBbIil Wi cabo pa3BHUT, WIU
penymupyercs. SHIeBoapl y NTUIl TPEACTABISIOT COOOM CHIIBHO W3BUIUCTYIO TPYOKY,
HEpPaBHOMEPHOU TONMIMHBI ¥ TU(dEepeHIIUPOBAHHYIO HA OTICIBI.

3adanue: 3yunth TeopeTHuecKuil 0030p, MPOAHAIM3UPOBATH U ClIETaTh KPATKUNA
KOHCIICKT, OTpPa3uB OCHOBHBIC aCMEKThI, 3apPHCOBATh TOMOTrpadUI0 MHUIIEBAPCHUS TTHII,
HaNKCcaTh BBIBOJ M OTBETUTh HA KOHTPOJIBHBIE BOMTPOCHI
IlopsiioK BbINOJTHEHHS PAOOTHI:
1. M3yueHune MaTepuania TEOPETHIECKOTO 0030pa
2. BrimonHenue 3aganus
3. Odopmienne BrIBOAA
4. OTBeT Ha KOHTPOJIbHBIE BOIIPOCHI
Coaep:kaHue oTyera:
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B pesynbraTe BimonHeHus paboThl B pabodel TeTpaau JOJKHO OBITH BBHITIOTHEHO
3aJjaHie U 0(hOpMIIEH BBIBOJL

KoHTpoJibHBIE BONIPOCHI:
1. OxapaktepusyiiTe 0COOEHHOCTH CUCTEMBI JIbIXaHUS y MTHIL?
2. OxapakTepu3yiiTe 0COOCHHOCTH MUIIEBAPSHUS THIL?
3. Oxapakrtepusyiite 0cOOEHHOCTH BBIJICICHHS U TIOJOBOTO PAa3BUTHUS MTHUIL?
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IIpakTuyeckasi padora Ne 23
TEMA: XapaKkTepuCcTHKA aHAJIU3ATOPOB

HEJb PABOTDBI: crpoenue, Ttomorpaduio u ¢dusnosorudeckue (QyHKIUN

aHaJIN3aTOPOB
Teopernueckuii 0030p:

Ananuzamop - 370 COBOKYIHOCTh PELENTOPOB U HEUPOHOB MO3Ta, YYaCTBYIOIINX
B 00pab0TKe MH(POpPMAIIMHU O CUTHAJIAX BHEIIHETO UM BHYTPEHHETO0 MUpPa U B MOJTYyYEHUU
0 HHMX IpEACTaBIICHUs (OIIYIIEHMs, BOCIpUATUA). Bce aHanmm3aTtopbl cOCTOAT M3 Tpex
OCHOBHBIX OTAEINOB: nepugepuieckoeo (B HEM TPOUCXOTUT TPEBpAILCHUE CHUTHAIa
BHEITHETO MHpa B JJIEKTPUUYECKUN TMPOLECC), HPOBOOHUKOBO20 - B HEM TPOUCXOJUT
oOpaboTka wuHGpOpPMALlMM U TPOBEJCHUE €€ B BBICIIME OTAEIbl MO3Ta W,
HAKOHEL, YeHMPAIbHO20 UlU KOPKOB02O OT/AENA, B KOTOPOM MPOUCXOJUT OKOHYATEIbHAS
00paboTKa CEHCOpHON HMH(pOpPMAIMM W BO3HUKACT OINYIICHUE - CYOBEKTUBHBIA 00pa3
CUTHAJA.

PaccMoTpum npuHImn paboTsl aHAIU3aTOPA.

Peuenmop - 510 crienMaIu3upoOBaHHas CTPYKTypa (KJIETKa WM OKOHYaHUE
HElpoHa), KOTOpass B TMIPOIECCe HBONIOIUU MPHUCIOCOOUTIACh K  BOCHPHUATHIO
COOTBETCTBYIOLIEIO pa3fpa’KUTeNsl BHEIIHEr0 WM BHYTpeHHero wmwupa. Hampumep,
a/JIeKBaTHBIM Da3ApakuTeseM A (OTOPELENTOPOB SBISETCS KBAHT BUAMMOIO CBETa,
st (DOHOPEIENTOPOB - 3BYKOBBIE KOJIEOAHUs BO3IAYUTHOW WJIM BOJAHOW CpEJbI, s
TEPMOPELENTOPOB - Bo3/elicTBUEe  TemmepaTyphel. [log  BiausiHMEM  aJ€KBATHOTO
pa3apakuTeNs B peLieNTOPHON KIIETKE WJIM B HEPBHOM CHELUAIM3UPOBAHHOM OKOHYAHUU
IPOUCXOJUT HM3MEHEHHE IPOHULAEMOCTH [JIsi HWOHOB (HampuMep, IOJ BIUSHUEM
PaACTSKEHHUS B PEUENTOPE PACTSHKEHUS MBIII paka MPOUCXOJUT YBEIUYEHUE OTKPBITHUS
HAaTPUEBBIX  KAaHAJOB, 4YTO  BbI3BIBAET  JICTIOJIIPU3ALIMIO,  CTENEHb  KOTOPOH
NPOMOPLHOHANBHA CTENEHU PACTSLKEHUs), YTO MPHUBOJUT K T'€HEpaluu pPelenTOPHOTO
NOTEHIIHAJIA.

Aggepenmuvie Heitponst - 570 TEPBbIE HEUPOHBI, KOTOPHIE YYaCTBYIOT B
o0paboTke ceHcopHoil mHpopManuu. Kak mpaBuno, apdepeHTHbIE HEHPOHBI JieXkKaT B
raHrausaX (CIMHHOMO3TOBBIE TAHIJIMM, TAHIJIMM TOJOBBI M IIEH, HaMpUMep,
BECTUOYNSPHBIA TaHTJIMM, CHOUPAIbHBIM TaHTIMNA, KOJIGHYAThId TaHIIMA ©  T.IL.).
Uckmouenuem saBisAroTcs  (oTopeuenTopsl - uX  addepeHTHble HEHpOHBI  JiekKaT
HENOCPEJACTBEHHO Ha CETYaTKe.

Crnenyromuii HEWpOH, NPUHUMAIOMIMK YydacThue B 00paboTke HHpOpMaLUH,
pPacnoio’KeH B COMHHOM, MPOJIOJITOBATOM HIIM B cpeaHeM Mosre. OTcrofa uaAyT MyTH K
tanamycy. HckiroueHneM U3 ATOro MpaBuia sBIsETCS OOOHSTENbHBIM aHAIW3aTop -
nocje 0OOHATENbHOM JIYKOBHIIBI HH(OPMAIIHS HAPaBISIETCs Cpa3y Ke B 00OHATEIbHYIO
KOpy, He 3axoas B Tamamyc. OT o0OIIEro CEeHCOPHOTro KOJIJIEKTOpa (Tajiamyca)
uH(pOpMalLUs MOCTYNAEeT B COOTBETCTBYIOIIME MPOEKIIMOHHBIE M aCCOIMATUBHBIE 30HbI
KOpbI. J{71s1 KaXa0ro aHaiau3aTopa UMEIOTCS CBOM KOHKPETHBIE YYaCTKH, KyJa MPUXOJSAT
UMIYJIbCBl  OT pPEUENTOpHOro ammapata. B IPOEKIMOHHBIX 30HaX IPOUCXOIUT
JEeKOAMpOBaHUE MH(POPMALIMU, BO3HUKAET MPEACTABICHNE O MOJAIBHOCTH CUTHAJIA, O €r0
CUJIC M KaueCTBE, a B ACCOIMATHBHBIX YYaCTKaX KOPHI - ONpenesieHue "uro 3to takoe?" -
aKLEINUUs CUTHaJIa. DTO MPOUCXOAMT C yYaCTUEM IIPOLIECCOB NaMSTH.

Beiciive otzaensl Hapsiigy € COOCTBEHHBIMH PELENTOPHBIMM  MEXaHU3MaMHU
PEryIUpYIOT M MPOLECChl ajanTalli B pPELENTOpax - MpuBbIKaHUE. B OCHOBHOM, Bce
peuenTopsl - OBICTPO  aJaNTHPYIOLIUECs, TO3TOMY OHM peardupylT Ha Haudajo
BO3JECUCTBUSI CTUMYJIa M HAa OKOHYAHUE €ro JeUCTBHUA. YacTh penentopoB - MEIJICHHO
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aJaNTUPYIOIIMECS, TI03TOMY IOCTOSSHHO pearupyroT Ha ctumyn. Hanpumep, ObicTpo
aIalITUPYIOTCST pelenTopbl 0OOHSHUS, BKyCa, HO MEIJICHHO aJalTUPYIOTCS PElENnTOPHI
00U (HOLMIIEITOPHI).

IlIponpuoyenmuenasn uyecmeumeabHOCMb, MblUieYHbIE PeUennmopbl

Ecnu 3akpbITh T71a3a W MOMBITAaThCSl HANMKMCATh TEKCT, TO OYKBBI OYIyT BCE-TaKu
HAMUCaHbl JIOCTATOYHO YETKO. TakuM crmocoOOM MpOCTO YOEAMTHCS, YTO MBI yMEeM
MOJIb30BaThCsl MH(OpManmei, uAymel OT MBI W CycTaBoB. V3BecTHO, dYTO
uMeeTcsl 3 BUJla PELeNTOPOB, OCYIIECTBISIOMIUX BOCIPUSTUE TMOJOKEHUS MBIIIIBI, €€
COCTOSIHME U MOJIO)KEHUE CYCTaBa: 3TO MBIIICYHBIE BEPETEHA, CYXOKWIbHBIE PELIEITOPHI
['onpKM ¥ CyCTaBHBIE PELIENITOPHI.

Mpliiieunble BepeTeHa MPEACTABISIOT COOO0W WHKAINCYJIUPOBAHHBIE MBIIICUYHbBIC
BOJIOKHa (MHTpady3albHBIC BOJIOKHA), Ha KOTOpble HAMOTAaHbI HEPBHBIE BOJIOKHA,
npelncTaBisitonue  co0oil  OKOH4YaHUs  ACHAPUTOB  addepeHTHOro  HeHpoHa,
PACIIOJIOKEHHOTO B CIMHHOMO3TOBOM TaHIVIMU. OTO PELENTOPHl PACTSKEHMS: KOTJa
MBIIIIA PACTATUBAETCA MOJ BIUSHUEM CHJIbl TSKECTU WM HCKYCCTBEHHO (Hampumep,
yAapOM HEBPOJOTUYECKOTO MOJIOTOYKA), TO BOSHUKAET PACTSKEHUE MBILIEYHBIX BOJIOKOH
BEPETEHA, YTO BIIEYET 3a COOOU pacTsHKEHHE HEPBHBIX OKOHUYAHUH.

CyX0XUJIbHBIE PELENITOPBI TOKE OTHOCSTCS K MEPBUYHBIM PEIENTOPaM: B MOMEHT
COKpAlIEHUs1 MBIIII B 3TUX PELENTOpPax BO3HUKAET JCMOJISIPU3ALMS, BEJIMUYNHA KOTOPOMl
MPONOPLUMOHATbHA CUJIE, Pa3BUBAEMOM MBILLILIEH.

Becmuoynapnutit ananuzamop

AJIEKBaTHBIM pa3paXKUTENIEM IJIsi PEIeNTOPOB BECTUOYISPHOIO armaparta - s
BOJIOCKOBBIX KJIETOK MaKyJl (OHH PAcIONOXKEHBI B BECTUOYIIOME) U BOJIOCKOBBIX KIIETOK
rpe0eKoB (HaXOASATCS B PACIIMPEHHON YaCcTH aMITyJl MOTYKPY>KHBIX KaHAJIOB) SIBIISIFOTCS
COOTBETCTBEHHO JIMHEHHOE M yrioBoe yckopeHus (yckopenue Kopuonuca). Curnan ot
PEIenTOPOB UJIET B IPOJOITOBATHII MO3T. 3/1eCh PACTIOIOKEHBI 4 BEeCTUOYISPHBIX sIpa.

OT BeCTHOYISIPHBIX JIep MPOJA0IATOBATOTO MO3Ta HAYMHAIOTCS Ty TH:

1. BectuOynocnuHanbHBIN, KOTOPBIN MepeaaeT HHGOPMAIUI0 OT BECTUOYIAPHOTO
anmapara Ha MOTOHEMPOHBI CIIMHHOTO MO3Ta U TEM CaMbIM CIOCOOCTBYET COXPaHEHHUIO
paBHOBECHS IIPU IBUKEHUU.

2. BecTuOynooOKyIsIpHBIA TyTh - 9TOT MYTh HCHOJB3YETCS s PETYJSIUU
AKTUBHOCTH MBIIII] TJia3a BO BpeMs JABWXKEHUs. brarogaps sTomMy, HECMOTpsl Ha
BCEBO3MOXHBIC MTEPEMENICHUS TeJIa, Ha CETYATKE COXPAHSIETCS 0ObEKT HAOIIOICHUS.

3. BectuOymnomo3:Xe4KoBbIi MYTh - UAET K MO3KEUKY M HECET TyJa HHPOPMAIUIO
0 MOJIO)KEHUH TEJIA B IPOCTPAHCTBE.

4. JIeMHUCKOBBIM TYTh - OT BECTUOYISPHBIX sfep WHGOpMAIMS UACT TaKKe K
cnenupuYecKuM sapaM Tainamyca (10 JEMHHUCKOBOMY MYTH), a OT HHUX -B KOpY - B
CEHCOpHBIE 30HBI, PACMOJIOKEHHbIE B TOCTLIEHTPAIbHON U3BMIIMHE (B 00JIACTH MPOCKIIUU
TUIa).
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M <
Addepentnrie cBsi3u BecTuOynspHoro ammapata. [ -rma3; M - meimma; XK -

xenynok; TK - ronkas kumka; [IM - mpogonroBarteiit Mo3r; CM - CTUHHO# MO3T.
Bucuepanonuiii ananuzamop, unmepopeyenmopul
Penieniropsl, pacnonokeHHbIE B OpraHax, Ha3bIBAIOTCS BUCLIEPOPELIENTOPAMU, HITH

UHTEPOPELIEITOPAMH.

NMmynbcanyss OT HMHTEPOPELENTOPOB IOCTYNAET B MPOAOJITOBATHII MO3I IIO
BoJIOKHaM |X (s13pikorsioTouHoro) u X (OMyXKIaloliero) HEpBOB, MPOXOJIS 4epe3
YyBCTBUTEJIbHbIE TaHIJIMM - BEPXHUA W HWXKHHUM TaHTJIMK  S3BIKOTVIOTOYHOTO HEpBa,
BEPXHUM M HWKHUW TaHIIUMU ONYXJArollero HepBa. 3aTeM OHa JOCTUraeT sjapa
OJIMHOYHOI'O HepBa (AP0 COJIMTAPHOTO TPaKTa WIM BHCLEPO-CEHCOPHOC SAPO),
PACIIONOKEHHOIO0 B IPOJOJIroBatoM Mosre. OTcrofa Ha4MHAETCS IyTh, UAYIIANW 4Yepes
BEeHTpoOa3anpHOE (crneruduueckoe) apo Tajamyca K Kope, TuMOudeckoil cucreme. B
IPOJIOJITOBATOM U B CPEAHEM MO3re 4acTh MH(OPMAIMU UCIOIB3YeTCs IS MPOLECCOB
PETyJSIIMKM ~ ACSITEIBHOCTH OpraHoB. YacTb HMIYJIBCOB OT BHUCLEPOPELENTOPOB
MOCTYINAET B PETUKYISpHYIO (hopmalMio, OT Hee - B Hecnenuuyeckue sjipa tajamyca,
3aTeM - Tuphy3HO K HEWpoHaAM KOpbl W JUMOWYEcKor cucteMbl. [loaTomy mnpu
HapyLIEHUH JEATEIbHOCTH BHYTPEHHUX OPraHOB y YEJIOBEKA BO3SHMKAIOT HEOCO3HAHHBIE
AMOLIMOHANIBHBIE COCTOSIHUSI HETaTUBHOM OKPACKH, HaNlpuUMep, "OeCcIpUUMHHBIN cTpax" u
T.1. 1.M. CeueHoB, Ha3bIBasg 3TO TEMHBIM YYyBCTBOM, IpHJiaBajl OOJbIIOE 3HAUYEHUE
NOTOKY MMIIYJIbCOB OT PELENTOPOB BHYTPEHHUX OPraHOB B ONpPENEICHUU HACTPOECHUS
YeJI0BEKa, €ro MOCTYIKOB, JEHCTBUU.

PaccMoTpuM oTENbHBIE BUABI BUCHEPOPEIIEITOPOB.

Cepneuno-cocyaucrass cucrema. B cepiaune HMMEOTCS MEXaHOPELENTOpHI,
pearupymolme Ha pPacTsDKEHHE - B DHJOKapAe, snukapae, Muokapae. Kpome storo
UMEIOTCS XEMOpPEIeNTOPhl, KOTOpPhle BO30YXKIAIOTCS MPH HEJOCTATKEe KHUCIOpOoAa WU
U30BITKE YIJIEKUCIOro Tra3a (COOTBETCTBEHHO - TMIIOKCEMHMsI, TUIEPKamHUs) U IpHU
U30BITKE BOJIOPOIHBIX MOHOB (aIU103).

Jlerkue. B nerkux HMMeEOTCs TpU BHIA MexanopeuentopoB. B perymsauun
JESATENbHOCTH CHCTEMbl BHEIIHETO JbIXaHUS NMPUHUMAIOT Y4acTHE U XEMOPCLCITOPbI
COCYIMCTBIX 00JIacTel.

MexaHopenenTopsl Jerkux - 3T0:

1) perenTophl pacTsDKEHUS,

2) UPPUTAHTHBIE  PELENTOPbl M 3) pElENnTOphl  THUIA J - FOKCTAAIbBEOISIPHBIC
pPEeLEenTOPbl KAUIUISIPOB.
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Peuentopsl pacTsxeHus: BO30yKIat0TCsl BO BpeMsl IIyOOKOro Baoxa.

WpputanTHbIE peLeITOPHI PACOI0KEHBI B SMUTEIHATIEHOM U CYO3NMUTETHATBHOM
CJIOSIX BCEX BO3yXOHOCHBIX ImyTel. OCOOEHHO UX MHOTO B 001acTH KOpHE# jerkux. OHu
HE SIBIAIOTCS "YUCTHIMU" MEXAllOPEHENTOpaMH: YaCTUYHO PEarupyroT Ha Mapbl €IKHUX
BEIIECTB - aMMHaKa, 3(upa, TabauHoro AbIMa, IBYOKHUCH CEPBI, a TAK)KE Ha XUMUYECKUE
BEIIECTBA THUMA THUCTaMUHA. VppUTaHTHBIE pelEenTopbl BO30YXKAAIOTCS MpPH OBICTPOM
BJOXE€ M OBICTPOM BBIJIOXE, HAJIWYUU BO BJBIXa€MOM BO3JyX€ YaCTUYEK IMbUIH,
COEpKaHUHU B BO3JYXOHOCHBIX NYTSIX CIU3H, COJEPKAHUU BO BJIBIXAEMOM BO3IYyXE
MapoB E€IKUX BEIIECTB, psAJa XMMUYECKHUX BEHIECTB. DTO BO30YKJEHHE MOPOXKIaeT
SIBJICHUE OJIBIIIKH - YACTOE€ M MOBEPXHOCTHOE JIbIXaHHE, & TAK)KE€ OCTAHOBKY JIbIXaHUS,
HanmpuMep, NpU HaJu4YMM [apoB aMMHUaka, Kamenb. KX Bo30ykIeHHe BbBI3BIBAET
HEIPUSATHBIE OLIYIICHUS NEPLICHUS U KKEHUS.

Peuenropel  THmaJ - MIM  IOKCTAanbBEOJSIPHBIE  PELIETITOPHI  KaIlUJUISIPOB -
HaxoJiATCs BOMM3M (IOKCTA) KamWwUIIpOB MaJloro Kpyra KpoBOOOpalleHust B
WHTEPCTULIMATBHON TKaHW anbBeosd. OHM BO30YXKIAlOTCS B OTBET Ha BBIJICJICHHUE Pl
BAB, B 0TBET Ha OTEK TKaHU U BBI3BIBAIOT OJIBIIIKY.

[Touku. KpoBb. [lns mogaepkaHusi OCHOBHBIX KOHCTAHT OpraHu3Ma (romMeocTas3a)
TpeOyIOTCS HEMOCPEICTBEHHO OPraHbI-UCIIOJIHUTEIN M PELENTOpbl, YJIaBIUBAOIINE
roMeocTaTuueckue rnokazarenu. O6 3TUX perenTopax u3BECTHO Malo.

A) Ocmopencntopsl. OHUM pacmoyioKEHbl BO MHOTHMX TKaHSIX W OpraHax u
YYBCTBUTEJIbHBI K U3MEHEHUIO OCMOTHYECKOTO TaBJICHUSI BHYTPEHHEN Cpeibl OpraHu3Ma,
ABJISIIOTCS PA3HOBUAHOCTBHIO MEXaHOPELENITOPOB.

b) Bomomopenentopbl: OHM IpenHa3HAYEHbI I OLEHKH oObeMa KHUJIKOCTH,
HUPKYJIUPYIOIIEH U HAaXOAIIeHCs U OpraHe.

B) B nocnennue roapl MoATBEPKAEHO CYUIECTBOBAHUE HATPUOPELENTOPOB - OHU
pearupyroT Ha W3MEHEHUE YPOBHA HaTpus B KpPOBHU - U  IJIFOKO30PELENTOPOB,
pearupyrommux Ha U3MEHEHUE YPOBHS IIIOKO3bl B KPOBH.

Jpyrue cucteMsl.

B xenynke M KuiedHuke OOHApyKEHbI MEXaHOPELENTOPhI, pearupyronme Ha
0o0BbeM MUIIEBOIO XHMyca M XEMOpelenTopbl. MexaHopenenTopsl coaepKarcs B
MOYEBOM ITy3bIpe, BO30YXAAIOTCS B OTBET Ha pacTskeHue. VX aKTMBHOCTb MOPOKIAET
MO3bIB K MOYEUCITYCKAHUIO.

Takmunonwlil ananuzamop

TaKkTUIBHBIA aHAMU3ATOP CIYXKUT JUIS aHAJIM3a BCEX MEXAHWYECKUX BIIMSHUM,
JNEHCTBYIOIIMX HA TEJNO 4eloBeka. Penentopsl, NpeaHa3HayeHHblE [UJII 3TOTO,
colepkarcsd B KOXKE€, B YAaCTHOCTH, B AMUAECPMHUCE, JEPME U YACTUYHO B IOJKOKHOU
KJIETYATKE.

BoiaenstoT 3 0CHOBHBIX BHJIa PELIEITOPOB:

1. PenenTopsl  1aBieHUs, KOTOpblEé BOCHPUHHUMAIOT CHUJY MEXaHHYECKOTrO
BO3JIEHCTBUSA (PELENITOPHI CHIIBI).

2. PerienniTopbl NPUKOCHOBEHUS, UJIH ITATYUKH CKOPOCTH - 3TO TeJblla MeliccHepa.

3. Peuentoppl  BuOpaumu - 3T0  JaTYUKM  YCKOPEHUS  WIM  JaTYUKHU
CUHYCOUJAJIBHOIO U3MEHEHUs cwibl. OHM pearupyroT JULIb Ha BTOPYIO IPOU3BOJIHYIO
U3MEHEHHSI CHJIBI - yCKOpeHue. Mop@domornuecku OHM TPEACTAaBICHBI  TEIbIIAMU
[Tayunnu. PacnionosxeHsl B TITyOOKUX CIIOSIX I€PMBI.
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bonv, noyuuenmuenwiii ananuzamop

bonb - 3T0 omrymeHne, KOTOpO€ BO3HUKAET NpU JCHCTBUM Ha OpPraHu3M
MOBpEeXAAONUX (PaKTOpoB. DTO OIIYIICHUE SBISETCA BaXKHBIM MJII OpraHu3Ma, T.K
COOOIIAeT 0 HAIMYMHU MOBPEXKAAIONIEro Gakropa.

CymiecTByoT crnienu(uueckie pelenTopbl, BOCIPUHUMAIOIINE MOBPEKIAIOIINNA
areHT, B OTBET HAa 4YTO W BO3HHUKAeT olmyiieHue Oonu. VX Ha3piBaloT 00JIEBBIMU
peuentopamu. B cBs3u ¢ TeMm, 4TO YYBCTBO OOJIM - 3TO TOHSATHE, XapaKTepHOE s
YeJIOBEKA, a HE JJIS KUBOTHBIX, IPEAJIOAKEHO HA3bIBATh 3TH PELENTOPHl HOUUIEITOPaAMU
(OT 7aT. - HOLIMO - peXYy, MOBPEXIal0). DTH PEIENTOPHI PACIIOIOKEHBI B KOXKE, MBIIIIIAX,
B CyCTaBaX, HAJKOCTHHUIIEC, MOJKOXXHOM KJIETYaTKE M BO BHYTPEHHHX OpraHax u
NPEICTaBIAIOT Cco00l CBOOOJHBIE HEPBHBIE OKOHYAHUS, pA3BETBICHUS JEHApPUTA
addepHOro HelpoHa, HECYIIETO HUMIYJIbCHl B CIUHHOM (MJIM TPOJOJTOBATHIM - OT
PENenTOpPOB roJIoBbl) MO3T. CyIIecTBYIOT 2 BUa HOIUIIENITOPOB: MEXaHOHOIUIIEITOPHI U
XeMOHOIHUIenTopel.  llepBbie  BO30YXKIAlOTCSA  TMOA  BIUSHUEM  MEXaHUYECKHUX
BO3/I€UCTBUI. XEMOHOLMIENTOPHl PEarupyr0T HA XMMHUUYECKUE BEIIECTBA, B TOM YHUCIE
Ha W30BITOK BOJOPOJIHBIX HOHOB, M30BITOK MOHOB KajlMs, a TakKe Ha BO3JCHCTBUS
OpaauKNMHUHA, THCTAMUHA, COMaTOCTaTHHA, BemecTBa P.

B cnuHHOM MO3re MNpOMCXOIUT TMEPEKIIYCHUE HUMITYJIbCAllid Ha HEHPOHBI,
JAIoNIMe Hayalo CIHMHOTATAMHYECKOMY IMyTH (MepeIHe0O0KOBOW MyTh). DTH HEHUPOHBI
JMAIOT aKCOHBI, KOTOpbIE JOXOASAT N0 TajllaMyca - 0 €ro Ccrnenuuueckux saep, B
YaCTHOCTH, /10 BEHTPOOa3adbHOTO f7pa, T.€. IO TOTO XK€ fA/Ipa, K KOTOPOMY MPHUXOJAT
UMITYJIbChl OT TaKTWJIBHBIX PpELENTOPOB KOXH U OT HpornoHopenentopo. OT
crenupUYecKuX Saep UMITYIbCAIUS MOCTYMAaeT B COMAaTOCEHCOPHYIO KOPY. DTH YYaCTKU
HaxXoJATCs B 00J1aCTH MOCTIEHTPATBHON U3BHJIMHBI U B TTyOWHE CUIIbBUEBOM 00p03/6l. B
ATUX y4acTKax MoO3ra MPOUCXOJUT aHAJIU3 UMITYJIbCHON aKTUBHOCTH, OCO3HAHUE OOJIH.
Ho okxonuaTenpHOE OTHOIIEHHE K 00JIM BO3HHKAET C YJaCTHEM HEHPOHOB JIOOHOH 10U
Kopbl. OJHOBPEMEHHO TMOTOK HUMIYJbCAllMd OT HOIMUENTOPOB HA  YPOBHE
MPOJIOJITOBATOTO0 M CPEIHET0 MO3ra OTXOIUT M0 KOJulaTepaliiM B PETUKYISPHYIO
dbopMarnio, OT Hee - K HeCHeM(PUIECKUM siIpaM TajlaMmyca, OT HHUX - KO BCEM y4acTKam
Kopbl (muddy3Has akTUBAIMS HEUPOHOB BCEX YYACTKOB KOPBI), & TaKKe JIOCTHTAeT
HEHUPOHOB IMMOUUCCKON cucTeMbl. biaromaps sToit uHpopManuu 6osieBas UMIYJIbCaIUs
npruoOpeTaeT SMOIMOHATBFHYIO OKPACKY - B OTBET Ha O0JIEBYI0 UMITYJIHCAIIUTO BO3HUKAET
YyBCTBO CTpaxa, YyBCTBO OOJH U JPYTHE SMOIUH.

Ha ypoBHe cnMHHOrO M MPOJOJTOBATOTO MO3Ta YacTb MMITYJIBCOB, HUAYIIUX OT
HOITUIIETITOPOB, MO  KOJUIATCPalisiM  JOCTUTaeT MOTOHEWPOHOB  CIHUHHOTO U
MPOJIOITOBATOTO MO3Ta U BBI3BIBAECT PEQIICKTOPHBIC OTBETHI, HAPUMED, CTUOATEIHHBIC
nexkeHus. Yacth wuHpOpMaMM  OT HOIMUIENTOPOB HA YpOBHE CHUHHOTO U
MPOJIOJITOBATOIO0 MO3ra MO KoJulaTepaisiM OTBOAUTCS K ddPepeHTHbIM HeWpoHaM
BETE€TaTUBHOM HEPBHOUM CHCTEMBI, TOITOMY BO3HUKAIOT BEre€TaTUBHBIC PE(ICKCHI B OTBET
Ha 00JIeBO pa3apakuTeNh (HapUMeEp, Clia3M COCYIOB, PACITUPEHHE 3payuKa).

Cnyxoeoiu ananuzamop

CnyxoBo# aHanmu3aTop MpeaHa3HAUCH JIJIsl BOCTIPUSATUS MEPUOTUIYECKUX CTYIIICHHUM
U pa3psLKEHUU BO3JAYIIHOW WM JIPYTOM Cpelbl, KOTOPBIE CO3JAIOTCA HUCTOYHUKOM
KoJieOaHu M.

Jlo Toro, Kak JOCTUTHYTh PELENTOPOB, PEArHpPYIOIINX HA ATH KoJieOaHUs, BOJIHBI
JOJDKHBI TPONTH UENbId psifl CHENUaTN3UPOBAHHBIX Nepudepuyeckux mnpudOpoB,
HAa3bIBAEMBIX HAPY>KHBIM U CPEJTHUM YXOM.
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HapyxHO€ yXO COCTOWT M3 YIIHOM PaKOBHHBI, HAPYKHOT'O CIIyXOBOIO IIPOXO0Aa,
KOTOPBIH NeperopaxuBaeTcs 6apabaHHOM NEepEeroHKOM OT CpeAHEro yXa.

bapabannas nepenoHka - 3T0 MaJIONOATINBAs U cllabopacTsKUMasi MeMOpaHa.

Cpennee yxo COIEpKUT LiENb COEAUHEHHBIX MEXJy CO00i KOCTOUEK: MOJIOTOUKA,
HaKOBaJIbHU U cTpemedka. CTpeMeuko SBISIETCSI CaMoOil JIerkol KOCTOYKOM BO BceM
OpraHusMe 4esnoBeka. PykosiTka MoOJIOTOYKa NpUKpemsieHa K OapaOaHHON INepernoHKe,
OCHOBAaHHE CTPEMEUKa - K OBAJIbHOMY OKHY. CIyXOBble€ KOCTOYKH OOpa3ylOT CHUCTEMY
pplyaroB, jenaromux Oonee 3(p(EeKTUBHON nepeAayy 3BYKOBBIX KOJEOAaHUH U3
BO3AYIIHOTO IPOCTPAHCTBA HApPYKHOTO CIYyXOBOI'O TMPOXOoJa B JKUAKYIO Cpeay
BHYTPEHHETO yXa.

BHyTpeHHee yX0 COETUHEHO CO CPETHUM C IIOMOIIIBIO OBAJILHOTO OKHA, B KOTOPOM
HEMOJBI)KHO YKpPEIJIeHa MOJHOXKHAsL TUIACTHHKA CTpeMedka. BHyTpeHHee yXo COAepKUT
peLenTOpHBIA  anmmapaT JABYX AaHaJU3aTOpOB: BEeCTHOYIspHOro (mpeajaBepue U
MOTYKPY>KHBIE KaHAJbl) M CIYXOBOTO, K KOTOPOMY OTHOCHTCS YJIUTKAa C KOPTHEBBIM
OpraHoM.

HapyxHoe, cpenHee u BHYTpEHHEE YXO.

BHu3y - cxema KaHalOB YNHUTKH B Pa3BEpHYTOM BHUJE W JBIDKECHUS 3BYKOBOH
BOJIHBI:

[IpoBeneHre 3BYKOBBIX KoJieOaHMI B YIMTKE. 3BYKOBas BOJIHA, BO3JICHCTBYS Ha
CHUCTEMY CIYXOBBIX KOCTOYEK CPEIHEro yxa, NMPUBOAWUT B KOJIEOATEILHOE BUKCHHE
MEMOpaHy OBaJlbHOTO OKHa, KOTOpas, Nporudasch, B3bIBAET BOJIHOOOpA3HbBIE
nepeMeIieHuss nepuauM@bl BEpXHETO M HIKHETO KaHAJIOB, KOTOpBIE MOCTENEHHO
3aTyXxaloT M0 HaNpaBJIeHUIO K BepiinHe yauTku. Konebanus nepunuMdsl nepeaaroTcs Ha
BECTHOYIISIPHYIO MEMOpaHy, a TakKe Ha IMOJIOCTh CPETHET0 KaHala, IPUBOAS U JTBHKCHUE
sHponuMdy 1 6a3wisipayto memOpany. Jledbopmupysce, 6azuispHas MeMOpaHa cMeIaeT
BOJIOCKH BOJIOCKOBBIX KJIETOK OTHOCHTEIIFHO TEKTOPHAJIbHOW MeMOpaHbl. B pe3ynbrare
TAKOTO CMEIICHUS BO3HUKACT dJICKTPUUCCKUI pa3psii BOJIOCKOBBIX KIIETOK.

[IpoBopsimve IyTM M LEHTPBHI CIYXOBOIO aHanu3aropa. Helponsl nepsBoro
NopsiIka CIYXOBOTO TYTH BXOIAT B COCTaB CIUPAIBHOTO TaHIVIMA YIUTKH. -
(mpomoroBaThIil MO3T, HIDKHKE OYTPhI UETBEPOXOIMHUSI, BUCOYHAS YACTh KOPHI).

[lepepaboTka wHPOpMammuu B leHTpax. KieTkn KopTueBa OpraHa KOAHUPYIOT
uHpopmarmoo. Hmwkaue Oyrpel UYETBEpPOXOJIMHS OTBEYAIOT 32 BOCIPOM3BEACHUE
OPUEHTHPOBOYHOTO pediiekca Ha 3BYKOBOE pa3ipa)keHHe (MOBOPOT TOJOBHI B CTOPOHY
UCTOYHMKA 3ByKa). CrmyxoBas KOpa NpPUHUMAaeT AaKTUBHOE Yyd4acTHe B 00paboTke
uHpOpMAIMK, CBS3aHHOW C aHAJIM30M KOPOTKHX 3BYKOBBIX CHTHAJIOB, C IPOLIECCOM
QG depeHTMpOBKHA 3BYKOB, (pUKcamueld Ha4aJbHOTO MOMEHTA 3BYKA, Pa3IMYEHHUS €ro
nesrenpHocTH.  CiyxoBass KOpa  OTBETCTBEHHAa 3a  CO3JaHME  KOMILJIEKCHOI'O
IPEJCTABIEHHUS O 3ByKOBOM CHTHale, MOCTYMAIoIIEeM B 00a yXa pa3fesbHO, a TaKkxke 3a
NPOCTPAHCTBEHHYIO JIOKAJIM3aI[MI0 3BYKOBBIX CHUTHAJOB. HelpoHbI, ydyacTByromme B
o0paboTke MH(pOpMaAIUK, UAYIIEH OT CIYXOBBIX PELENTOPOB, CHEUUAIU3UPYIOTCA IO
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BBIJICTICHUIO  (IETEKTUPOBAHHUIO) COOTBETCTBYIOMIMX Mpu3HaKoB. (OcoOeHHO 3Ta
muddepeHIMpoBKa IpHCyIa HEHpoHaM CIyXOBOW KOpBI, PacIoIOKEHHBIM B BEpXHEU
BHCOYHOW M3BUJIMHE.

3pumensustitananuzamop

Uepe3 3putenpHyr0 cuCTeMy udenoBek momydaeT Oosee 80% umndopmaruu o
BHEITHEM MHpE.

OcCHOBHBIE TTOKA3aTENN 3PCHUSL. 3peHue XapaKTePU3yIOT CIAeIYIOIINe MOKa3aTelu:

1) nuana3zoH BOCIPUHUMAECMBIX YaCTOT WJIH JJIUH BOJIH CBETA,;

2) muama3oH WMHTCHCHBHOCTEH CBETOBBIX BOJH OT IOpOTa BOCIPHATHS JIO
00JeBOrO MOpora;

3) mpocTpaHCTBEHHAsI pa3pelraonias CIoCOOHOCTh - OCTPOTa 3PECHUS;

4) BpeMeHHasi paspeliarolnas CrocOOHOCTh - BpeMsi CyMMAllMd W KPUTHYECKas
4acToTa MeJIbKaHUii;

5) mopor 4yBCTBUTEILHOCTH U aJIalITAIlHS;

6) crtocOOHOCTh K BOCIIPUSITHIO IIBETOB;

7) cTepeoCKON s - BOCHPUSTHE TTTyOHHBI.

I'maznoe s6m0k0. Ilepudepuueckuil oTAEN 3pUTENBHOIO aHAIM3aTOPa OCOOEHHO
cnoxkeH. OH mpexacTaBieH TIa3HbIM si01okoMm. [lociemHee sBISIETCSI CHCTEMOH,
NPEIOMIIAIONICH CBETOBBbIE Jyud. K MpenoMIsiomuM cpefamM OTHOCSATCS POTOBUIIA,
XKUJKOCTh TEpelHeld KaMephl TJla3a, XPYCTAMK W CTEKJIOBUIHOE Teno. PamgyxkHas
o0osouka, Kak quadparma B poroanmnapare, peryaupyer HOTOK CBETA.

Cemuamka - ¢ HEHPOAHATOMHYECKOW TOYKU 3PEHUS - BBICOKOOPTaHM30BaHHAS
CJIOUCTas CTPYKTYpa, 00BbeAMHSAIOIIAS PeLenTopsI u
HEeHpoHBI. PomopeyenmopHvle KICTKU - NAI0YKY U KOJOOYKYU - PACTIONOKEHBI B
MUTMEHTHOM CJIO€, HauboJee yIaIeHHOM OT XPYCTalInKa.

Puc. Cxema cTpoeHus rma3Horo s0510Ka (A) 1 r1a3Hoe THO B 00JIACTH CIIETIOTO
nsatHa (b).
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OHU TOBEpHYTHI OT TMy4yKa [MaJalliero CBeTa TaKuM o0pa3oM, 4YTO UX
CBETOUYBCTBUTEIbHBIE  KOHIIBI  CIPSATAHbI B  MPOMEXKYTKAX  MEXKIYy  CHIJIBHO
MUTMEHTHPOBAHHBIMHA  DIUTEIMATBHBIMA  KJIIETKAMH. ONHTEIUATbHBIC TUTMECHTHBIE
KJIETKH y4acTBYIOT B MeTaboimm3Me (pOTOPEHENTOPOB U CHHTE3€ 3PUTEIBHBIX TUTMEHTOB.
Bce HepBHBIE BOJIOKHA, BBIXOSININE U3 CETUATKH, JIEKAT B BUJIE MEPEILIECTEHHOTO MyYKa
Ha TYTW CBETa, CO3/laBasl MPEMATCTBUE HA MyTH €ro nomnaaanus B peuentopsl. Kpome
TOTO, B TOM MeECT€, TJ€ OHM BBIXOJSAT HMX CETYATKH [0 HANPABICHHIO K MO3TY,
OTCYTCTBYIOT ~ CBETOUYBCTBUTENBHBIE  DJIEMEHTHI - 5TO  TaK  HAa3bIBAEMOE Clenoe
namuo. CBeT, MONaJalonufil Ha CeTUYaTKy B 00JIACTH CIITIOTO IMSITHA HE BOCIPUHUMAETCS
AJIEMEHTAMHU CETYaTKH, MO3TOMY ocTaeTcs "aedekt" m300pakeHus, MpoenupyeMoro Ha
CEeTUaTKYy.

Ianouku v ko160uKY OTINYAIOTCA KaK CTPYKTYpPHO, Tak M (YHKIIHMOHAIBHO.
3pUTeNbHBIA TUTMEHT (IypILYp - POJOIICUH) - COJEPKUTCA TOJNBKO B TMajouykax. B
KOJIOOUKaX HAXOIATCS APYTHE 3pUTENbHBIE MMUTMEHTHI - HOMOTICHH, XJIOPOJIad, 3pUTIal,
HeoOxouMBble s nBeToBOro 3peHus. [lanouka B 500pa3 Gonee ayBcTBUTEIbHA K CBETY,
4eM KOJIOOYKa, HO HE pearupyeT Ha CBET C pa3HOM JJIMHOW BOJHBI, T.€. OHA HE
[[BETOYYBCTBUTENbHA. B T7a3y denoBeka okojo 6 MiH. kombodek u 120 MutH. manodex -
Bcero okoio 130 miH. (doTopenienTopoB. [InoTHOCTE KOJIOOYEK Hamboyiee BHICOKA B
[EHTPE CETYaTKU U MajiaeT K nepudepuu. B neHTpe ceTyatku, B HEOOIBIIIOM €€ y4acTKe,
HAXOJSTCS TOJBKO KOJOOYKU. DTOT YYaCTOK HA3BIBACTCS YEeHMPANbHOU SAMKOU. 31€Ch
IUIOTHOCTh KoJOOo4eKk paBHa 150 Teicsiuam Ha 1 KBagpaTHBI MIJUTEMETpP, MOITOMY B
00JacTH IIEHTPaJIbHOM SIMKH OCTPOTa 3peHHsl MakcuMalbHa. [lanoyek B IIeHTpe ceTYaTKu
OYCHb Majo, WX OoJyiblllec Ha Tepudeprur CeTUYaTKH, HO OCTpoTa '"mepudepruieckoro"”
3peHHs TIPU XOPOIIEeH OCBEUICHHOCTH HEBEIWKA. B YCIOBHSAX CyMEpeyHOTO OCBEIICHUS
npeobiagaeTr nepupepruueckoe 3peHue, a OCTpOoTa 3peHusl B 00J1aCTH LIEHTPAIbHON IMKHU
nagaer. Takum oOpa3om, KOJIOOUYKH (YHKIIMOHUPYIOT MPU SPKOM CBETE U BBIMOIHSIOT
(GYHKIIUIO BOCTPUSTUS IIBETAa, MAJOYKH BOCHPHUHUMAIOT CBET H O0OECHEYHBAIOT
3pUTENFHOE BOCTIPUSATHE TPH cI1a00i OCBEIICHHOCTH.
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Puc. Ctpoenue ceryaTku riasa.

BBepxy - magaromuii cBeT; 1 - BOJIOKHA 3pUTENBHOTO HEPBA; 2 - TAHTJIMOJHBIC
KJIETKW; 3 - BHYTPEHHUH CHHANTUYECKUN cjoi; 4 - aMakpuHOBBIE KIETKH; S5 -
OUIOJIApHBIE KJIETKU; 6 - TOPU3OHTAJIbHBIE KJIETKH; / - HAPY)KHBIM CHHANTUYECKH
cioii, 8 - sapa penentopoB; 9 -peuentopsl; 10 - MUTMEHTHBIN CIIOM SMUTENINATBHBIX
KJIETOK
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O6pabotka wHpOpManuu B 1eHTpax. OOpaboTka wuHPOpPMAIIUU B ITOM
aHaNM3aTOpE HAYMHAETCs Ha mnepudepuu - HETOCPEICTBEHHO Ha ceT4yaTke - (BEepXHHUE
OyIpbl UETBEPOXOJIMHUS, 3aThUIIOYHAS J10JIs1 KOPbI MO3Ta).

Teopust nBeroomymeHus. Bece uccienoBaTeny cXOOATCsl HA TOM, YTO LBET MBI
OTIpeJiesisieM Ha OCHOBE pElENIUU CBETOBOM BOJHBI C TOMOIIBIO TPEX BHUJIOB KOJIOOUYEK:
OJIMH BHJI HamOoJee YyBCTBUTEICH K JJIMHE BOJHBI, JAIOIIMA ONIYIIEHHE KPAaCHOTO,
JIpyroi Buj - CUHEro ((puoJeToBOro), a TPETHUM BUJ KOJOOUYEK JAAET OIILYIIEHHE KEJITOTO
(mpuHsATOE paHee TMpPEACTABICHHE O HaJIMYUKd '"3eJeHOY3Harommx"  KoJIOoueK
noJBepruyro pesusuu). Eme B mpouuiom Beke ¢usznonor . ['epuHr BBIABUHYI
IPEJICTaBICHUE O TAaK HAa3bIBA€MBIX ONIMOHEHTHBIX LIBETAaX (KpPacHBIM-3€JICHbIN, CHHMIA-
YKEJTHIN, YepHBINA-0enbiif). OKka3anoch, YTO €ro TEOPHsl XOPOILIO OOBICHSAET CIOCOOHOCTh
YeJIOBEKa pa3auyaTh [[BETA.

Takum 00pa3oM, TPEXKOMIIOHEHTHAsi TEOPUs IBETOBOCHPHUATHUS (KOJIOOUKH Tpex
BU/IOB) XOPOIIIO COTJIACYETCS C ONIMOHEHTHON TEOpHUEH.

Bkycoeoii ananuzamop

BkycoBble pernentopsl 3aj10kKeHbl B COCOUYKax si3bika. OHM MPEICTaBIISIOT COOOM
BKyCOBBbI€ '"TTOUKHN". UyBCTBUTEIIbHBIE KIETKA B HUX OKPY>KEHBI OTIOPHBIMU U MOTPYXKEHBI
B r1youny. HeOounpbime yrioyOnaeHus: HaJ, HUMU 3al0JHEHbBI CIIU3bI0, B KOTOPYIO BBICTOSIT
qyBCTBUTEJbHbIE BOJIOCKH. OHM BOCHPHUHUMAIOT pa3Jpak€HUE OT BEUIECTB, UMEIOIIUX K
HUM CTEpEOXMMHUYECKOE CpOACTBO. HepBHBIE BOJIOKHA, OTXOISALIME OT MOYEK,
dopMUpYyIOT BKycoBble. MMmynbchl MOCTyHarOT B  AApa OAMHOYHOIO IydyKa
IIPOJOJrOBATOr0 MO3ra, OTCI0Ja HEMPOHBI NEPEAAIOT UMITYJIbChl B COCTABE MEAUAIBHON
newM B sapa tanamyca. HellpoHsbl, 3al0KE€HHBIE 37€Ch, NIEPENAIOT UMITYJIBCBHI B KOPY.
PaznuyaroT BKyCOBBIE ONIYIICHUS CIEIYIOIIMX THUIOB: CJIAJKWAM, KUCIBIA, COJEHBIM,
TOPBKUH.

BceBO3MOXKHBIE OTTEHKM BKYCOBBIX OINYIIEHMM 3aBUCAT OT MHOXECTBA
JIOTIOJTHUTENIBHBIX ~ BKYCOBBIX M OOOHSTENBHBIX  pa3ApaXeHWH,  CO3AaBAEMBbIX
ornpeziesieHHbIMU BenlecTBaMu. OOOHSATENbHBIN U BKYCOBOW aHAIM3aTOPbl TECHO CBSI3aHbI
B cBoeil aktuBHOCTH. O0a OHM IpUHAJIEKAT K JIETKO agantupyroummces. Kpome Toro,
o0a MOTyT mojaaBaThCcs '"TPEHUPOBKE" - MOHMKEHUIO TIOPOTOB BO3OYKIEHUS U
MOBBILIEHUIO YYBCTBUTEIILHOCTH K ONPEACIIEHHBIM (haKTOPaAM.

PacrnonoxeHnne BKyCOBBIX pELENTOPOB Ha SI3bIKE

OPrAHbl HYBCTB

OPrAH 3PEHUA OPrAH OBEOHAHWUA OPrAH BKYCA
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Coobod

OPrAH CNYXA U PABHOBECUA ,S:TPOEHME KOXW

Koxwwe P
HEPOHLIO /  Nopu Bonoc
/
&

xenesa
OXONYanus |

B XOCmb

Haxosanensn
Cmpeoueuxo

| Opzau pasrosecus

Ynumxa Cnyxosoi
Heps

SMHAQEPMHC

COBCTBEHHO
KOXA

NOAKOXHARA
KNETHATKA
Bapabanwan Apmepuona
nepenowxa \ | |
BapaBawnan Cnyxoeasn
yGa

nofocme mp Hocoznomxa Tenvye Maswunu Tensye Meicreps  Axcow . Mowya, Canewan menesa

([ P, (
u daenenun) L x 80N0C

3adanue: M3yduTh MaTepuand TEOPETHUYECKOro 0030pa, CaenaTh €ro KpaTKui
KOHCIIEKT, OTPa3uB KaKUM 00pa3oM pabOTarOT pa3TMYHbIC aHATHU3aTOPhI M UTO OHU COOO0M
MPEJICTABISIOT, 3apUCOBATh BHEIIHUW BUJ M JIEATEIHLHOCTh OPTaHOB UYBCTB; HAIHUCATh
BBIBOJI; OTBETUThH HAa KOHTPOJIBHBIC BOIIPOCHI

IlopsiioK BHINOJHEHUSI PAOOTHI:
M3ydeHne maTepuaia TEOPETHIECKOTO 0030pa
Brimonnenue 3aganus
Odopmiterue BeIBOIA
OTBeT Ha KOHTPOJIbHBIE BOIIPOCHI

el N S

Coaep:kanue oryera:

B pe3ynbraTe BbInoOgHEHUS pabOThl B paboyeil TeTpaau JOHKHO ObITh BBIIOJIHEHO
3aJjaHie U 0(hopMIIEH BBIBOJ

KoHnTpoabHble BOpoCHI:
OxapakTepu3ynuTe 3pUTEIIbHBIC aHATIN3ATOPHI?
OxapakTepu3yHTe CIIyXOBbIE aHAJIN3ATOPBI?
OxapakTepu3yiTe TaKTUJIbHBIE aHAIU3ATOPBI?
OxapakTepu3yiTe BUCUEPATIbHbIC AaHAIN3ATOPHI?
OxapakTepusyiTe BeCTUOYISIpHbIE aHAIU3ATOPBI?
OxapakTepu3yiTe BKyCOBBIE aHAIN3aTOPbI?
JlaiiTe onpeneneHue MOHATUAM «PELENTOP» U «aHAIU3aTOP»?

NogakowhE
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