NMoauapcTtBO MHOMOKJ/1IETOUYHbIE

= 1€/10 MHOIOK/IETOYHbIX CllaraeTcs U3 MHOruXx,
anddepeHUMpoBaHHbIX MO PYHKLUNAM U
CTPOEHMUIO KNETOK, YTPATMBLLNX CBOIO
CaMOCTOSATESTIbHOCTb.

= Knetkn obbegmHeHbl B TKaHU U OpraHbl,
BbIMOJIHAOLLME pPa3NNYHble DYHKLMN B
LIE/TOCTHOM OpraHu3Me.

=« OHTOreHes BkJtoyaeT obpa3oBaHme 3UroThl, ee

opobneHne n andpepeHumaumio Ha 3a4aTKu
OPraHos.



Tvn Ny6bkn

« F'y6bkm - Hanbonee
NPUMUTUBHbDbIE
MHOIOKJIeTO4YHbIe
YXUBOTHbIE.

= CoBpeMeHHasn payHa
BKJ1IOUaQeT OKO0J10 5 TbiC.
BUAOB.

« T'ybku — BoAHbIE
YXUBOTHbIE, Beaywiue
rnpuKpensieHHbin obpas
YXU3HM.




dopmMa Tena rybok HanoMuHaetr 6okan wau mewok. Teno rybok
NPoHn3aHo nopamu. CKBO3b HUX NPOHUKAET BOAa C paCTBOPEHHbIM
KUCIOPOAOM U NJ1aBalOLWMMM MEJIKMMM OpraHM3MaMm, KoTopble rybka
MCNOoJIb3yeT KakK nuiyy. BbiIxoauT BoAa yepes yCcTbe, pacrnoJsio)XKeHHOe Ha
cBO60AHOM KOHLe Tena.

Hapy)XHbI CNOK TeJsla — 3KToAEepMa — COCTOMT M3 MNJIOCKUX NMOBEPXHOCTHbIX
KNEeTOK. BHYTPEHHMI CNON — 3HTOAEpPMa — NOCTPOEH U3 KJ1eTOK,
CHab)KeHHbIX XXryTukaMu. OHM 3aXBaTbiBalOT NULLY, KOTOpas 3aTeM
nepeBapuBaeTCcs BHYTPM KJ1€TOK, T.€. NuuieBapeHue y rybok ewe
BHYTPUKJIETOYHOE.

ry6ox (no lecce): A — acKoH, 5 — cukoH, B — neiikoH. CTpernku

EHUSA
Puc. 72. Tuns! mopdosoryeckoro crpo
[IOKa3bIBAIOT HanpasfieHue Toka BoAb! B Tene ryoxu



'YOKM nmeroT BHYTPEHHUMN
CKener.

CkeneTt MOXeT ObITb
MMUHEepPanbHbIM
(v3BecTKOBbLIM UNKU
KpeMHUeBbIM) Unum
OopraHM4ecKum.



becrnonoe pa3MHoXeHue y rybok

[loykoBaHMe U
obpasoBaHue
KOJTOHUN Y POrOBOU
ryoku (Aplysina
aerophola)



~ %88 . Tpy NONOBOM
DAa3MHOXXEHUN U3
aMua BbIXOAAT
JINYNHKKN, aKTUBHO
NaaBaloT B BOAE U
nocrne ocefaHuns Ha
[NHO NpeBpaLLaloTCs B
MONOAYHo ryoKy.
BOMbLWMHCTBO rybok —
repMapoauThl.




* B BogHbLIX coobuiecTBax rybkm MmeroT 0orbLIoe 3Ha4YeHue
Kak  (uneTpatopbl: OHU  3PAEKTUBHO  OTLEXMBAIOT
opraHu4veckme 3arpA3HeHuns, bakTepun, ocaxaarT
MUHEpanbHble B3BECH.

e Cny>kaT nuLien MopcKkMM 3Be3dam, MHOMMM pakoodpasHbIM
n pbolbam (HaHeCeHHble MOBPEXAEHUA O4YeHb ObICTPO
BOCCTaHaBMBAKOTCA).

« YacTb rybok s540BMTa U BbI3bIBAET NOPaAXXEHUSA KOXM
* LLlInpoko BegeTcs npomMbicen TyaneTHbIX rybok (MCnonb3yroT

ONns  MbITbA Tena, Kak @unibTpbl, WMANPOBOYHLIN W«
NOSIMPOBOYHLIN MaTepman).



Tun KuweyHonoJ/1IoCTHbIe




BcTpeualoTca cBo60aHO nnaBarowme BUAbl U cuasiime.

BeayT ncknountTenbHO BOAHbLIN O00pa3 XXU3HMW.




Tun KuweyHonoJ/1IoCTHbIle

Ha3BaHue Tvna
CBSfI3aHO C
pa3BUTUEM
KULWLEeYHOM
NnofiocTu

Teno coctouTt u3
ABYX cnoeB
KNEeToK

XapaKkTepHbIM
NPU3HaKOM
ABNSAOTCA
CTpeKaTesnbHble
KIeTKM (opraHbl
3aWmTbl U
HanageHus)
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1 - 3xaromepes, 2 - Mesommes, 3 - 3xTOmEpMG, 4 -

7 - HemupihepeHIFpOBAHKEIE KIETKE, & - HePBHAA KIETKY, 9 - CKOTUIEHHE MYHCHIX e KeToK, 10 - maermeTrs.



Kniie4yHononocTHbIe XXUBOTHbIE C paauarnbHOMN

PaguaneHaA CHMMET PUA

CUMMeTpUen.
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JEYCTOPOHHAR CHMMET PUA
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MNockocTe

T CUMMETPMM



BnepBble B 3BOJIOLUMUN BO3HUKAET HepBHAs
cuncteMa h" BHYyTpUnNnoJsioCcTtHoe rnmuilieBapeHue.
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Puc. 201. Cxema pacnoJjorxe- CYR[RRNL

HHS HEPBHbIX KJETOK B TeJje
rHAPbI



Puc. 201. Cxema pacnogaoxe-
HUSI HEPBHBIX KJETOK B TeJje
FHAPBI

Knacc 'mgpovaHbie nosauvnbl

f'mapovaHbie Nosiunbl
LLMPOKO pacnpoCcTpaHeHbl No
NnpecHOBOAHbIM U COJIEHbIM
BOoAoeMaM Bcero 3eMHOro
lapa.

Y OAMHOYHbIX NMOJZIUNOB TEeNOo
MELLKOBUAHOMU BbITSHYTOM
¢dopmbl. Ha oAHOM KOHLE -
noaoLwBa, Ha APYrom -
POTOBOE OTBEepcTUue C
BEHYUKOM Luynaneuy.



Knacc 'mgpovaHbie nonuvnbl

« XapaKTepHbIN
npeacrtaBuUTeNb —
NpecHOBOAHAasA rmapa.
[ngpa onyTbiBaeT
006bl4y HUTAMMU
cTpeKaTeNbHbIX
Kancyn, 3axBaTblBaeT
LynanbuamMu u
HanpaBNseT B pOTOBOE
oTBepcTue. [NpoayKThl
obMeHa

; ,. BblbpacbiBalOTCA vepes

e et T 7 T POTOBOE OTBEPCTHUE.
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Knacc CundpomnaHbie Mmeay3bl

« CumpongHblie menysbl
MOryT AOCTUraTh 2
MeTpoB B Anametpe u 30
MeTpOB Mo AJIHe

LLlyraned.




CuncdoungHbie Meay3bl

Menysbl nMeroT BUA
30HTUKa NNu
Konokona. B ueHTtpe
BHYTPEHHEN CTOPOHDI
Terna pacnornoXeHo
POTOBOE OTBEPCTUE

[1o Kpato 30HTUKA
pacrnonparatTcs
MHOIOYMCIIEHHbIE
Lynansua, co
CcTpeKaTefibHbIMU
KIeTkamMu, KoTopble
napanusyloT u
3axBaTblBaOT MULLY.




Knacc CundoumagHbie

MeAay3bl pa3aenbHONosns.I.
OnnogoTBopeHne
NPOUCXOANT B BOAE.

3 anua BbIXOAUT
JIMYNHKA N NMPUKPENSIATCS
K cybcTpaTty. U3 Hee
obpasyeTtcsa nonvn,
NOYKOBaHWE KOTOPOro
NpUBOANT K
06pa30BaHMIO MOOAbIX
Meays.

T.e. cundongHsble
Meay3bl 0bnagatoT
YyepeaoBaHWEM MOOBOro
N 6ecrnosioro NOKOJIEHUH,
npu4yemM Haubonee
pa3BuTa nonoBas
ctagusa - Mepy3a.



O>koru Meay3 onacHbl 415 YenioBeka




Knacc Kopannosbie nosivunbl



Teno nmeet popMy uMnmMHApa, Ha OAHOM KOHLE
KOTOPOro pacrnoJjiaraeTcs poroBoe oTBepcrme co

lynasabuamMm
MuyesapurencHan
NONOCTL
\7’“
L |
y; / - Mowaga
"'A ‘j'-‘ » » : , "’
Ay S,
» - '.‘N‘\C\';'L N .
L ~ 2 - Y -
J. ‘-‘\\ - \. )-\ -
B S e .\\\" . _\{- -
Por ,4(,'- 2 :,\\u\\j\\‘\“ 2
2 . X ™ - N
My esapur ensHa s =N %"'\:
6 -
TRybra B s >
"\ g

Uivnansue




HWXXHMM KOHLIOM Tena OAMHOYHbIE NOMNMblI NPUKPENAAOTCS
K cybcTpaTy, @ KonoHuasbHble POpMbl COEAUHSIIOTCS CO
CTBOJIOM W/ BETBbIO KOTOHUM.




Y KOpasnnoB XOpOLLO Pa3BUT HaPY>KHbIN
M3BECTKOBbIN CKENET.




Bce KopasnsoBble noaunbl - XUWHUKK. [1obbiva
3axBaTblBaeTCA LWynanbLaMy, BbiNyCKaloWMMH
MHOXXECTBO CTpeKaTeSIbHbIX HUTEW

\}( 0
»
¥

S
A
¢

Wi \\\\§

ATy

!
' B

.
"\
Yy M




becnonoe
Pa3MHOXXeHue
Y NoAvnoB




KopannoBbie pucbl caMble NPOAYKTUBHbIE MOPCKUE 3KOCUCTEMDI.
3aecb B 60/1bLLOM KOJIMYECTBE NOCENAI0TCA BOAOPOC/H,
MOJUJTIOCKM, 4YepBMU, pPblbbl, pakoobpasHble, UrTOKOXKHe.

HakannmBas kap6boHaT KasibLuusl, KOpaJuibl CYLLEeCTBEHHO BJIUSIIOT
Ha KPYroBoOpoT YIrJIeKUCNOoro rasa B 6umoccepe.




