I ITyTanue

H IIHLIIEBapeHHeEe



THNBI JXKHBBIX OPTaHH3MOB IIO
CIIOCOOY MHTAHHS

ABTOTpO®bI

(Ap-

rpe4y autog — cam + Tpodn — nuwa)
— )KMBbl€ OpraH13mbil,
CHMHTE3MpYyoLLMe OPraHM4eCKMX
coeAMHEeHMH M3 HeoOpraHM4yecKmX.
NMeHHO OHM ABAAIOTCA

nepBMYHbIMM MPOAYLEHTAMM
OpraHM4ecKoro Beu,ecTsa B 6uocgep

letepoTpodni
(oT rpeueckmx caoB heteros - nHowu,
APYrou v Tpodn -nmuia) — >xmBble
OpPraHn3Mbl, CyLeCTBYIOLHNE 3a CHET
noTpebAeHnsa roToBbiIx
OpraHn4yecKmnx
BelyeCcTB, CO3AaBaeMbIX




I'AaBHBIH HCTOYHHK JHECPI'HH AAA JKHBOTHBIX - ITHIIIA

BC"OMHMTe, KaK MUMTAaloTCA XXUBOTHbIE€, OT CaMbIX
NMPpUMUTUBHDBIX AO BblCOKOpa3BMTbIX?




IIpocTeHnInne.
Hudy3opHusa-rydeAabra
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KHIIIeYHOIIOAOCTHBIE. 'uapa

-8 3KTOAEPMa

ﬁﬁ SHTOAEPMa

®  KuUWeYyHasa NOAOCTb




ITnmeBapHTEABHBIE KACTKH CHAPHI

MYCKYAbHOE€ BOAOKOHLLE

XIYTUKU




I[Inockue yepBH. IlnaHapua Oesas

PoT, MelLLKOBUAHAA TAOTKa U
TPU BETBU KULLUEYHUKA
3aKaHYMBAIOTCA CA€EMNo.

NuuweBapeHune
BHYTPUKAETOUYHOE

U BHEKAETOYHOE NOCPEACTBOM
depMeHTOB.

KNUWEYHUK

AT
-

.

3

1

-



Kpyrasnie 4epBH. ACKapHIaa

pot BnepBbie!

FAOTKa 1

.AHaAbHOE OoTBepcTHE

2| KuweyHuk — npamasa tpybka

KULLKa

% Ty
L

-——

aHaAbHoe
OoTBepCcTUE




KoAbp4YaThi€e YEPBH.
JdoxaeBOH YepPBb

poT nuLeso YKEAYAOK
A

FAOTKA 306 KMLLKA

3aAHAA KMLUKA, BOOPY>XE€HHasA aHaAbHbIM
OTBEpPCTHUEM

KEAE3bl, HEﬁTpaAM3YIOI.I.I,Me KNMCAOTbI NMNOYBbI



YaeHucToHorue. PakoobpasHsie.

7KeBaTeAbHbIN XXEAYAOK

PoTtoBoe

[NeyeHb

OTBeEpCTHE

LleAnABHBIN XKeAyAOK

Kuwka

AHaAbHOE oTBEepCTUE

»XeBaTeAbHbIU XKEAYAOK C XUTUHOBbIMU NAACTUHKaAMU

HMLLI,eBapMTeAbeIFI XKEAYAOK C NPOTOKaMM OT NnNeHeHn




LA AL EIANS A VILVA XLALG e

I[IaykooOpa3HBbIe.
==

[MeyeHb

AaoBuTana KeAesa

3aAHSS KV
[ )
AHaAbHOe oTBepcTHe

Po [AOTK Muweso | >Keayao |

T 4 2 A KULLKUK

[NepeaHss kuwka

NuuweBapeHune BHe TeAa
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HacexomMpbIl

Muwesoa

[AoTKa

PoTt

306

PoToBble annapatbl pa3HbIX TUMOB.
CAlOHHbBIE XKeAe3bl ¢ pepMeHTaMMm.

CAIOHHbIe
»KeAesbl

CpeaHss
KMLLKa

>KeBaTeAbH
bl

KEAYAOK

3aAHSsS
KULLIKA

BbipocThl
cpeAHen
KULLIKK

AHaAbHOe
oTBepcTHe




PoToBBI€ annapaThl HACEKOMBIX

PoToBble opraHbl HacekoMbix: | — rpbisyuwme (TapakaHa), 2 — rpbi3yuie—cocyuiue (n4eabl),
3 — cocyuwme (6a604KkMn), 4 — KoAloLLe—cocy e (CaMKM KOMapa)



Moaarcku. IIpyaoBHK

KHULLUKa

NMneYeHb

aHaAbHOe€
OTBEpCTUE

YKEAYAOK

NMALLLEBOA

FAOTKa

oT
MYCKYAbHAA FAOTKaA C A3bIKOM A P

TEPKOMU U YKEAE€3aMM C CEPHOM



AaHIIETHHK —HH3III€E€ XOPAOBOE
JXHBOTHOE

Po [AOTK Kuwka
T a
/ A EEe
.
fr -
[lpeapoTOBas BOpoHKa [levyeHOYHbIN BbIpOCT AHaAbHOE oTBepcTHE

NMuuieBapuTeAbHas Tpy6Ka, HauMHalOW,AACA POTOBbIM OTBEPCTUEM CO
LLyNaAbL,AMU, TAOTKA C YKabEepHbIMM LLLEAIMU U MEPLLATEABHDbIM 3MUTEAUEM.
Aaree HepndpPpepeHumupoBaHHasa Tpy6Ka. EcTb neyeHOUYHBbIN BbIPOCT.



PBIOBI

[MNuweso Keayao
A

KuweyrHuk

1!!//4/, /

////////
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[AOTK
a

MeyeHb AHaAbHOe oTBepcTHe

PoToBasa NOAOCTb C KOHMYECKMMMU 3YGaMM, FAOTKa C
)KaﬁeprlMM LLEAAMM, KOpOTKMﬁ nMALLLEBOA, 60AbLLOM XKEAYAOK
C X XEAYAOYHDbLIM COKOM, TOHKAaA KMULUIKA, TOACTaA KMLIKaA. Ectb
NMeYeHb C >XXEAYHDbIM NMY3bIPpEM U NMNOAIKEAYAOHHAA XKEAE3a B

PPl4Ad A D A AANOLILLIIANY FRENS5 LL.INL LWV



3eMHOBOAHBIE

Muwieso ABeHaaLaTUNEpCTHas ToHKuM
KMLLUKA KMLLEYHUK

ToacTa

B W —_—

[Npsmas
KMLUKa

“". &
.
KAoaka
Keayao

K

KeAyHbin

My3bIpb Meverb [MoaxeAyAouHas
XeAesa

PoToBas NOAOCTb C A3bIKOM U CAIOHHbIMM YXEA€3aMMU AAS
CMaYuMBaHMUSA, MULLLEBOA, XXEAYAOK, |2-nepcTHan KMLIKa C NPOTOKaMM
NOAYKEAYAOYHOMU >KeAe3bl U MEUYEHMU C YKEAYHbIM Ny3bIpeM, TOACTASA
KULUKA, NPpAMas KMLUKA, KAOaKa.



~IIpecMBIKAIOLIIHECS

ABeHaALATUNEPCTHAS KULLIKA
AOTK

Muweso ToHKas

=
K
3|

)
Y/

ey

PoToBaA NOAOCTb C KOHUYECKUMMH BYGaMM U MPOTOKaMM
CAIOHHDBIX >Xe€eA€3 C (I)epMEHTaMM, FAOTKaQ, MNUULEBOA,, YXEAYAOK,
TOHKUM KULLUEYHMUK C NMPOTOKaMM NMNEeYE€HN C X KEAYHDIM NMy3bipeEM
m HOA)I-(eAYAO‘-IHOFI KeEAe3bl, TOACTbIU KMLWEYHUK, KAOaKa.



AOTK

MyCKYABHBIN >KEAYAOK
Muweso

ToHKuM

306

. ToAcTbIN
7KeAesncTbin KeAyAOK

rlMLLI.EBaPMTeAbeIe XEAE3bl =

—_

Caenble BbIpoCTbI
R— - 7P KAoaka

PoToBas NOAOCTb C NPOTOKaMM CAIOHHbIX YKEA€e3 C
¢depMeHTaMK, FAOTKA, MULLLEBOA, 300, YKEAE3UCTbIU U
MYCKYAbHbIU YX€AYAOK, | 2-nepcTHaA KMLKa € NpOTOKaMM
Nne4YeHU U NOAIKEAYAOUYHOM YKeAe3bl, TOACTbIU OTAEA He
AnddepeHLUpPOBaH HA TOACTYIO U NMPSAMYIO KULUKY U

2" LN L. IDPDTAT"~CI &~ S9S9 P /AN LIIN



MAaerRomnuTaroliue

ABeHaauaTmnepcTHas

MeAuH ToacTas
bIM
£ [Npsamas Kuwka

\ AHaAbHOE oTBepcTHe

ToHKas
LLIR

CAIOHHa8 »KeAe3a

[MoarkeAyAoOUH
as

PoTtoBas noAocTb C YETbIPbMA NMapaMH KPYTMNHbIX CAIOHHDbIX >XeAe3

AnddbepeHumpoBaHHble 3yObl, MOAOYHbIE CMEHSAIOTCA KOPEHHbIMM.
AOTKa, NULLEBOA, YKEAYAOK C NPUBPATHUKOM



3yO0BI MAEKOIIHTAIOLIHX

Pesupbl

!
| ’ KAbIKM
KopeHb

[NpeakopeHHbIe

KopeHHbie



JBOAIOIIHSA ITHILEBAPHTEABHOH CHCTEMBI
JKHBOTHBIX




Kakou MOXXHO caeAaTb BbIBOA 06
3BOAIOLLMM MULLEBAPUTEABHOU CUCTEMDI?

CTpoeHue nuweBapuTEAbHOU CUCTEMDI
3aBMCUT OT Croco6a NoAyYeHMA NUTATEAbHbIX
BeLLEeCTB M OT TUMA NULLM

B npouecce 3BOAIOLLUM MPOUCXOAUAO
YCAOXXKHEHME CTPOEHMA NULLEBAPUTEABHOM
CUCTEMBDI



CHcreMaTH9ecKHe

rPYyNIbl KHBOTHBIX

Opransl nHIeBapeHA

OcobGennocra
NHIEeBAPATEILHOH

OIHOKIIEeTOYHBIE

Kimmeunono1ocTHbIE

Kpyrasie uepsu

Koapuareie YCPBII

Y1eHIICTOHOTIIE

OpraHel OTCYTCTBYIOT.

OpraHs! OTCYTCTBYIOT.

ITepennsas, cpeansas u
3aTHSS KIIIIKI C aHATBHBIM
OTBEpPCTHEM.

[ 1oTKa, mimmeBo, 300,
KEIYIOK, CpeaHsAd I 3a1HAA
KIIIIKIL.

PoToBoe oTBepcTIe,
MIIIIEBOI, JKEeTYIOK,
CpeaHss KHIIKa, 3aHsI5
KIIIIIKa, aHATBHOE
OTBEpCTIIE.

CHCTEMbI

NmeroTcs nmimmeBapuTeIbHbIE
BaKyo.II1 ¢ hepMeHTaMI

B nauane BHEKICTOYHOEC. a
3aTeM BHYTPIHKICTOTHOC
II€peBaprBaHIIC ITIIITIL.

Hmeet B1I TPYOKIL
Hmeet B TpyOKIL

[lossagercs
IIIIeBapUTeIbHAs Keae3a —
[ICYEHB.
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Oprans! NHIMEBaPeHUs

OcobennocTH
NHINEBAPHTEIbLHOM CHCTEMBI

{ Xopnoame

)Pmm

3eMHOBOIHEIC

[IpecMEBIKarOmueCcA

[Ttune:

Maexonurarmiue

Pot (y GoapmmHCTRA ¢ 3y0aMu),
I7I0TKA, MMHIIEBOI, JKEIVIOK,
KHIIECYHHK.

Pot, rnoTka, nHImeBo, KeIYAOK,
KHIICUHHK.

PoT. r10TKa. NHIIEBO. JKETYIOK.
TOHKHHI H TOJICTEIN OTAS/IBI
KHIISUHHUKA.

K:110B. pOTOBOE OTBEPCTHE. INTOTKA.
IMHIIEBO. 300. KEIe3HCTHIH
AKETYAOK, MYCKYIHCTHIH JKETyAOK,
TOHKaA ¥ TOJCTas KHIIKA.

Pot ¢ 3y0amu. r10oTKa, NHIIEBO,
KEIIYA0K. TOHKAad KHIIKa, clIenas
KHIIKA, TOJICTasd KHIIKa, pAMas

KHIIKa, aHATbHOE OTBEPCTHE.

[loaBnseTcs NOLKE Ty I0UHAA
AKenesa.

[Toaragr0TCA CTIOHHEBIC JKEIC3EL

BO3HUKAIOT 3aUaTKH CJISMOIH
KHIIKH.

OtcyTeTRyIOT 3yORL [[1HHA
TOHKOI'O KHIIICYHHKA
YBEIHUYHBACTCS, TOJICTOIO
YKOPauHBacTCA.

3yOBlI pa3eIa0TCs Ha PE3LEL,
KJIBIKH, KOPEHHBIE.
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