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Tun Kuwe4yHonosioCmMHbIe

 TUM, OObeaANHALWNN OKONO 9 ThIC. BUOOB:
 UMEIOT Ny4YeBY0 CUMMETPUIO;

 obuTaTeEN MOPEN N OKEAHOB;

' /IMeloT KNLLIEYHYIO MOMNOCTb.
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BHellHee cTpoeHue

BONbLUMHCTBO KNULLIEYHOMOMOCTHLIX UMEET [BE
doOPMbI XKU3HW. NPUKPENNEHHbLIV rmosun
(becnonoe nokosrieHne) n cBOOOAHOXUBYLLIASA
Medy3a (NONOBOE MNOKOMEHUE).

Bapocanas ocodbb
JInupaka

Obpasopaune
Meay3 Ha TIoJnne



BHelwlHee cTpoeHue: nonun

Mynanena —_ g Pororoe
1 oTBEpCTHE

@' [Nonun nveet No4Tu

/& nNpaBUMbHYIO
LMNUHAPUYECKYo doopmy. Ha
OOHOM KOHLE HaxoauTcs
pom, OKPY>XXeHHbIN 5 — 12
wynaabyamu, Ha Opyrom
KOHUE — nodowea. MoryT
ObITb OOAUMHOYHBIMU (FrMapa) u
KOJTOHMaNbHbIMU
(Kopannosble NOnunbl).

Kuineunasn
10JI0CTH

IMoponea




BHellHee cTpoeHUe: meay3a

Medy3a nmeeTt dopmMy 30HMUKa, Noj, CBOAOM
KOTOPOro pacnosfioXeH pom, OKPY>XXeHHbIU
wynanbyamu. Bcerga oOUHOYHLIE.

CrpoeHue Mmeaysbl Mesornes
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OCOOeHHOCTU KMLLUEeYHOMOMNOCTHbIX

1. UmeloT s1y4yeeou (paduarsibHbeil) mun
cummempuu. To eCTb Yepes TeNO MOXKHO
NPOBECTUN HECKOSIbKO MITOCKOCTEN CUMMETPUMN.
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OCOOeHHOCTU KMLLUEeYHOMOMNOCTHbIX

2. [lsyxcrolHbie XUBOTHble. Terno obpasoBaHo
OBYMSI CITOSIMU KIETOK: HAPYXHBLIM — 3Kmoaoepma U
BHYTPEHHUM — 3HMododepma. Mexgy HUMu
Haxo4uUTCA CNOW CTYAEHUCTOro BellecTBa —
Me3o2siesi. BHyTpu Tena nMeeTca Kuwie4yHast
nogiocmb. ...

SHTOfEpMa

Me3ornes
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KneTKM Tena rwnpbl (3al10]1HVITb B TeTpaaun Ui no

npe3eHTaunm Urnu no y4eOHUKYy)

JKTooepma JAnutenuarbHO-
MYCKYJibHas

CTpekaTenbHas
HepBHas

[MpomexyTo4yHa
A

NonoBas

JHTOAEpPMA NMnweBapuTens
HO-MYCKYJfbHas

Xene3ucrasa



Hapy>XHbIN CNTOUN KNEeTOoK —
JKTOOAEpMa

‘:Tl) OEHHEe HaApPYKHOro CnoA KneTokK (3Kroaepua)

INHTENMHANbHO-MYCKYNIbHAaA
npouexyrovHana

cTpekaTenbHas NMUTENHANbHO-MYCKYJIbHAA KNeTKa

HMYCKYJIbHOE BONMMOKOHUE

bonblle Bcero B HApYy>XHOM Croe anumesnuasibHo-
MYCKYIbHbIX KrneTok. OHM co34atoT MoKpos mesia rmapsol. B
OCHOBaHMUM KaXXOoW TakoWu KIMETKN eCTb COKpaTumMoe
MYCKYJIbHOEe 80JIOKOHUe, Urparllee BaXXHY0 ponb Npw

¥ OsUXXeHUU XUBOTHOIO.

AN Y




Hapy>XHbIN CNTOUN KNEeTOoK —
JKToAepma

‘_».TlvN'bG.HlIe HaApyXXHOTro cnoAa KNeToK (3KTogepua)

Cxema CTPOEeHHA CTPpeKaTeJIbHOH KJNTeTKH
:,nll'ren”“"nbH”_”y‘_‘:};_'ynbH“iq (CO ‘:"::EPH}"”“:’” ‘:””)ehﬂf”eﬂbf#".—'” H(“”bf",’)
npoMexyrtodHan

CTpeKaTesibHaA

CBEpHYTaAA
cTpeKaTeNnbHaA HHTb

- Aapo

Bce Teno ruapbl 1 ocobeHHo ee LynanbLa ycaeHbl 6onbLmnm
KONMYeCcTBOM cmpeKkamesibHbIX KiilemokK. CTpekaTenbHas
KneTka cCoaoepXUT OBanbHYIO Karcysy u cmpeKkameJsibHYyo
Humb. CHapy»Xun UMeeTcs YyyecmeumelsibHbIl 60JI0COK.

# CTpekaTtenbHble KIETKU Cry>aT CpeacTBOM HarnadeHus usnu

7. 3auumel. ———E——




Hapy>XHbIN CNTOUN KNEeTOoK —
aKToaepma

Cxena CTPpOEeHHA CTpeKaTeSiIbHOH KNeTKH

Cxema cTpoe cCTpekKarte M KNeTK A - .
-XeMa 'TI'H CHHA "TIH_A' ATANEHORKIRTER (C ebIOpOUIeHHOU CMpeKamenbHol Hr!l”b/*(')

(co ceépHymotl cmpekamenbHOlU HUMbLHY)

CTpeKaTeNibHaA HHTb

HYYBTBHTEJIbHbLIH BOJIOCOK

CBepHyTanA
CTpeKaTeNibHaA HHTb

Kancyna ¢ ALOBHTOH XXHOKOCTbH

appo

Ecnn goObiya unun Bpar NPUKOCHETCH K YyecmeumesibHOMY

80J10CKY, KOTOPbIN PacnosioXXeH CHapYXn cmpeKkameJsibHoU

KJlemku, B OTBET Ha pa3apa)keHne cmpekamersibHasi HUMmb

BblOpachbIBAeTCs U BOH3aETCA B TENO XepTBbl. [10 kaHany HUTK
# B OpPraHn3M »epTBbl NonagaeT BELLEeCTBO, CNOCOOHoe

¥_napanu3oBaTb KepTBy. —~———————

~
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Hapy>XHbIN CNTOUN KNEeTOoK —
aKToaepmMa

‘_-:T|) OeHHEe HApPYXKHOTo CnoA KNneToK (3KToaepua)

INUTENHANBHO-MYCKYNbuAa
NpoMexyToyHan =
cTpekaTenbHan — /

-

f\

B Hapy>KHOM crioe pacrnonioXXeHbl U HepeHbie Kriemku. OHu
MMELOT 3Be3000pa3Hyo dopmy, T.K. CHabXeHbl BbIpOCTaMM.
OTpOCTKM coceaHUX KNeToK conpukacalTcs 1 obpasytoT
HepeHoe criyiemeHue.




Hapy>XHbIN CNTOUN KNEeTOoK —
cpseme sppmns son e o I TOAACPMA

INHTENTHANIbHO-MYCKYNEHaA

NpoMexyToyHan MpomexyTouHbIe KNeTKH
CTpekaTenbHaA COKPATHTENbHO-MYCKYNbHOE
BONMOKOHLE :

M UHTONMIasMa

.T:L——/}— npoMeXxyTodHaa KneTkKa
- .’\T

= @ AAPO NPOMEXYTOUHOH
s = KNeTKH
INHTENHANbHO-MYCKYSbHaA

KrnevtkKa -

MeXxay KOXXHO-MYCKYJIbHbIMU KIETKaMWN HaxoasaTCsa rpynnbl

MEITKMX, OKPYTMbIX, C O0ONbLUMMKY SApamMu N HEOOMNbLUUM

KONMWYECTBOM LIMTOMNMa3Mbl KITETOK, Ha3blBaEMbIX

npomexxymoyHbimu. [pn NoBpeXaeHun Tena rmapbl, OHU

Ha4YMHaKT YCUITEHHO pacTy U AENUTbLCSA U MOTyT NpeBpaLlaTbCs
# B OCTalnbHbl€ TUMbI KIETOK Tena rmapsbi.

AN Y
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Hapy>XHbIN CNTOUN KNEeTOoK —
aKToaepmMa

CTpoeHne ANUEKNETKH THAPbI

UHTOMNa3Ma
HeNToYHble TpaHynbl

Appo ﬂ
(3apoablweBbIN NY3bIPEK) (.-Tl)OeHHe cnepMatTosonga riapbl

Paas yHTONNa3sMa
Q" anp o

KIYTHK

C npmnbnumxeHnem xorogoB OCEHbIO B 9KTogepMe rmapbl U3
MPOMEXKYTOYHbIX KITETOK 06pa3yoTCs NOMoBbIe KNETKM.
PasnuyaloT ABa B1UAa NMosioBbIX KNETOK: suueebie, Unv
JKeHCKUe osioeble Kremku, U crnepmMamo30udbl, Unu
MY>KCKUE [10/108bl€ KITemKu.

v
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FokinaLida.75@mail.ru



A\ \ ¥

BHYTPeHHUU CINION KNEeTOK —
9HTOOEpPMa

‘_.:Tl)ﬂeHlle BHYTPEHHEro cnoa KNeTokK (3Hroaepua)

HepBHaA

MHIEBAPHTENIBHO-MYCKYIIbHAaA

T T TR COKPATHTENbHO-MYCKYINbHO @
BONOKOHUE

OHModoepmMa BbICTUNAET U3HYTPU BCIO KULLIEYHYIO
nonocTb. B eé coctaB BXxoaaT nuwesapumesibHO-
MYCKYJIbHbI€ W XXeJle3ucmabie KINETKMW.




TTO>KHOHOXKM MyckynbHoe
BOSIOKOHLE

Anpo
KryTunku

\\'¥¢

KuweyHas nonoctb MuwesapuTenbHble
BaKyonu

#

FokinaLida.75@mail.ru e R
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flumaHue
— 2emepompogHoe

LTpoeHHe NHWEeBaAPHTENbHO-MYCKYNIBHOHW KNEeTKH

— WIYTHK
24 4‘»;14'» |) oChb
NOXHOHOXKEKH

COKPATHTENbHO-MYCKYIIbHOE
BONMOKOHLUE

Aapo

nNUeBapHTeribHaA BakKyoJb
uHTOonnnasua

Kaxxnas ns nuweeapumesibHO-MYyCKYIbHbIX nMeeT 1-3
XryTuka. Konebnouwmecs xeymuku co3garoT TOK BOAbI,
KOTOPbIM MULLEBbIE YAaCTUYKN MOATOHSAOTCA K KNeTKaM.
lMNuwiesapumesnibHO-MYCKYJIbHbI€ KINETKN CNOCOOHbLI
00Opa30BbLIBaTh JIOXKHOHOXKU, 3aXBaTbiBaTb U NepeBapuBaTthb
B NULLIEBAPUTESTbHbIX BaKyOnsxX Mernkue nmueBble YacTuubl
(abaaouumo3)

R
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flumaHue
— 2emepompogHoe

‘::T|) OEeHHEe XKene3nuCcTon KneTKu

Heneincrana KnerTtkKa

nuuweBapuTenbHblie (pepueHTsl

IMetoLLe B 3HTOOAEPME JKesie3ucmabie K/iemKu BblOenaoT
BHYTPb KULLEYHOW MOMNOCTU nuuwiesapumersibHbil COK,
KOTOPbIN pa3XMXaeT 1 4YaCTUYHO NepeBapuBaEeT NULLY.
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MNMumaHue

[obblva 3axBaTbiBaeTCA LynasrbuamMmy ¢ NOMOLLbIO
cmpekameJsibHbIX KJIemMOK, A0 KOTOPbIX ObICTPO napanuisyeT
MENKMX XepTB. KOOpAMHMPOBAHHLIMU OBUMXEHUAMU Luynaneuy
aobblva NogHOCUTCA KO PTY, @ 3aTEM C NMOMOLLbIO
COKpalleHUN Tena rmapa «HageBaeTCca» Ha XKepTBY.
[TnweBapeHne HauMHaETCA B KUWeYHOU nosiocmu
(mosrocmHoe nuwesapeHue), 3akaH4MBaAETCSH BHYTPU
NULLIEBAPUTESNBbHbLIX BaKyonen nuweesapumersibHo-
MYCKYJIbHbIX KIETOK QHTOAEPMbI (BHYMPUKIIEMOYHOE
nuweesapeHue). lNntaTtenbHbIE BELLECTBA pacrnpenensatoTcy
no BcemMy Teny rmapbl. HenepeBapeHHbIE OCTaTKU NULLM
BbIOpachbIBalOTCA Yepe3 POoT.




[bixaHue

* [Mapa ObIWNT pacTBOPEHHbLIM B BOAE
kncnopogom. OpraHoB AblXaHUs Y Hee
HET, 1 OHa MornoLwiaeT Kucnopoa eceu
[108epPXHOCMbIO Meria.

BbiOeneHue

* BblgerneHne npoaykToB 0OMeHa Takxke
NPOUCXOOUT 8cel Mo8epxHOCMbO Mera.
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Pa3dpaxumocmab

HepBHasa cuctema dughgpysHo2o0 muna.

Hepsuaﬂ CeTb H pa3fpaXKHMocCcTb rHApbI

Pedpnekc

Bocnpuartue Nepepava OTBeTHas
pasgpaxeHus BO30yXaeHus peakuus

FokinaLida.75@mail.ru
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OTBETHAaA peaKkuuna opraHu3ma Ha
pasgpaxkeHue, ocyllecTBrsgemMmas
N KOHTpONMpyemaa HeEpPBHOWU
CUCTEMOMN.

25



Pa3MHoO)XeHue

/ N

Bbecrnonoe fMosioeoe

rno4ykoeaHue — rnytem obpasoBaHus — NYTEM CINUSAHUS
BbIpOCTa HA MaTEPUHCKOM OpraHn3mMe, MNOonoBbIX KNETOK —
N3 KOTOPOro obpasyetrcs HoBasi ocobb; 2amem.

IR Bat

FokinaLida.75@mail.ru
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Pa3MHoO)XeHue

» [epmahpodumbl — 0OHa ocobb umeem u
sslyeKsiemku, u criepMamo30uUosbil.
* bonbwuHcMeo pa3desibHOMNoJIbIe.

CnepMmaro3oubl
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PeceHepauyus

» PeceHepauusi — eoccmaHogsieHuUe
ympa4yeHHbIX UJ1U nNoepex0eHHbIX Yyacmeu
merna.

e [ co—

> Regeneration Growth

Amputation
R e

Hydra
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HeuxeHue

«lllazarowutiy cnnocob nepedsuxeHusi

«Kyebipkarowuli» cnocob nepedesuxeHusi

W\

okinaLida.75@mail.ru



BbiBOb

KnLLEeYHOMNOMOCTHbIE - 3TO BOAHbIE XUBOTHbIE, BegyLune
NPUKPENAEHHbIA NN MeANEeHHO NaaBakowWwnil o6pas XusHu.
[MpukpennéHHas popmMa HasbiBaeTCcs Nosnnom, a naasarwLlas —
Meay30i.

Teno KMWeYHoNo0CTHbIX ABYXC/IONHOE, C MNOSIOCTLIO BHYTPU.
Hapy)XHbll CNOI KNETOK Ha3blBAETCH 3KTO4EPMOIA, & BHYTPEHHUN —
3HTOAEepPMOii. [ns KNLLEYHONOMOCTHbIX XapakTepHa paguasibHas
CUMMETPUS Tena.

JKTodepmMa KULLEeYHOMNOMOCTHbIX COCTOUT U3 HECKO/bKUX TUNOB
KNETOK, BbIMOMHAKLINX pa3HoobpasHblie doyHKUMK. [Ans
KWLLEYHOMNO/IOCTHbIX XapaKTepHO Haulndne CTpeKkaTeibHbIX KNeTOoK,
CnyXallux UM Kak ona salutbl, Tak 1 ANd HanageHus.

Y KULLEYHONONOCTHbIX BNepBble NOABAAETCSH NOMOCTHOE
nuileBapeHune. Y KNWevyHononoCTHbIX HabngaeTca ABa Tuna
nuuieBapeHNA: NMNosAI0CTHOE U BHYTPUKNETOYHOE,

CNOXXHOCTb ,qBM)KeHI/Iﬁ rmagpbl obecneynBaoT HEPBHbIE KNETKN, a
TakKe cornacoBaHHas padoTa anuTennanbHO-MYyCKY/1bHbIX KNETOK
AKTOAEPMbl U NMNLLEBAPUTEJIBHO-MYCKY/IBHbIX KJ1ETOK 3HTOAEPMBbI.

[1N5 KNLLEYHONOMOCTHbBIX XapaKTepHO Kak 6ecrnonoe, Tak 1 nosioBoe
pasMHOXeHWe. [oN10Bbie KNEeTKN 06pa3yTcs N3 MPOMEXYTOUHbIX
KNEeTOK 3KTOEPMbI. 30
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« Coenartb 3anucm B mempaou.

* YyebHuK: §12-13 (oTBEYaTb Ha BOMPOCHI,
3HaTb TEPMUHbI N OnpeaeneHns).

 [loarotoBUTHLCA K TECTUPOBAHUIO NO TEMAM:
«llpocmeuwue», « Tun
Kuwe4yHonosiocmHbie»

[0 XXenaHu: NoAroToBUTb COOOLLEHNSA 00
aKmuHuUu, KopaJsnax, Mmeody3ax.




