| NaBHbLIE
HanpaBlieHUs
3BOJTIOLUN




* MaKpo3so/iroyusi — 3TO 3BOJIOLUMSA Ha
YPOBHSIX BbllLEe BUAOBOro (obpasoBaHune
HOBbIX POAOB, CEMENCTB 1 T.4.),
OCYLLIECTB/IIETCA NYTEM MUKPO3BOJTIOLINN,

* Makp03BO/IOLUMSA MPOUCXOANT B CPOKMN,
KOTOPbIE UCUYUCIAIOTCA AEeCATKaMU —
COTHSIMW ThICSY 1 JaXe MUIIMOHaMW NEeT,
1 MO 3TOWN NPUYNHE HeJOoCTyNnHa A1
HernocpeacTBEHHOIO U3YyYEeHUS.
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AnBepreHyuns

- Korga o6LLKniA NpeaoK Aasl Havyaslo ABYM U
6onee doopmam, KOTOpble B CBOKO oYepeab
CTa/I1 poJoHaYa/IbHUKaMN HOBbIX BUAOB U

PO/IOB.
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ITonmyisinuu paccelisirloTest Ha
HOBbIE€ TEPPHTOPHH H
¢dopMHpPYIOT OTIIHUHYIO
HoBYyI0 rpyuny — PO]I.
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B pe3yJjbTaTc HCﬁCTBHH ABHKYIIIUX CHJI 5BOJIIOITHH B IIOITYJIAITHH
BO3HHKAIOT HOBBIC I'PYIIIIbI C OCOOBIMH HpI’ICI'IOCO6JICHIfI$IMH.

48




"
- ToMONOornyHble OpPraHbl — srooprans,,

CXOAHblE T10 MNP OUNCXOXAEHWNHO, HO BbINOJIHAO LLWE Pa3/INYH blE q:)yH KUNWA.




KoHeUHoCTU * berarenbHble (TapakaH),

HaceKoMbIX: * [naBartenbHble (KyK-NsaByHeLl),
 KonartenbHble (MeaBeaKa).

* [pbirarenbHble (Ky3HeYUK),
« XBartatesibHble (6oromon).



omosnorna opraHoB

I3ydeHne aHaToMnu
yepena B pA4y BbICLIMX U
HU3LLUX NO3BOHOYHbIX
NO3BOJINI0 YCTAHOBUTbL
FOMOJIOTUIO KOCTEW
Yyepenay pbid
C/TyXOBbIX KOCTOYEK Y
MJ1IEKOMUTAIOLLUX.

['oMOnorua cnyxoBbiX KOCTOUEK
NMO3BOHOYHbLIX

1 — yepen KOCTHOW pbIGkI; 2 — Yepen
NnpecMbikaroLllerocs; 3 — yepen
MaeKonuTarulero. KpacHbiM LIBETOM
o603HauYeHa HaKOBaJTbHA, CUHUM —
MOJIOTOYEK, 3E€NEHbIM — CTPEMEUKO




[TpMepbl rOMONOrMYHbIX OPraHoB
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=y AblXaTtenbHble KOPHY

Kopuennoas

Mopkosb

KOpHeBbie KNnyOHU

Pena

Opxuges

BO34YLWHbIE KOPHU

KopHennopbi {57 MyShared



[[oMmonorus opraHoB

Ckener
Yénosexka

PasnunyHble no
BHELLUHEMY BUAY U
dyHKLMAM
KOHEYHOCTH
MJTIEKOMUTAKOLLNX
NMEKT CXOAHbIN
nnaH CTPOEHUA U«
dopmMmupoBaHus:
KOCTW nseuva,
npegnneyns,
3anAacTbs, MACTH,
doanaHr nanbLues.

Cxkener
3eMHOBOAHOIro




O AHanorunyHble OPraHbl — opranbi, BoinonHsitowme o fuHaKoBble hyHKLLUM, HO pa3Hbie
M0 CTPOEHUIO U MPOUCXOXJ,EHNIO

Puc. 15. Axanornyunie
Opraus:
[~ wabpu pubn # 2-- peuno-

ro paKa, J— poHe KOHEYHO-
CTR KpPOTE # 4— measenxm.




[ AHanornyHble opraHbl ]




AHanorunyHble OPpraHbl

[MpbiraTenbHbIe KOHEYHOCTU KEHIYPY,
TYLUKaH4YuKa, ON1OXU, KY3HEeYUKa

BUBHU crnoHa U MopKa



AHa/mOrn4yHblIe OopraHbl Y XXUBOTHDbIX.
[ naza ronoBOHOrnx MoJsiJ/IloCKOB U MJTIEKOMUT ako LLMX
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poroBuua

é % ceTHaTKa
XpycCTanuk o 3pUTeNnbHbLIN

HepB

poroBuua

. ceTvyartka

3pUTeSibHbIN

XpyCcTanukK ik



an/IMepbl AHAUJ10ITNYHbIX OPIraHOB

KoHeuHOCTU aenburHa MnaBHUKU PbIGHI
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[oMoO/102U U aHao2u

NpuzHaKu

FOMOAOTHYHbBIC OPraHbl

AHOAOTHYHBIC OPraMbi

Crpoexne

HOCTO PC3AMYHEI NO CTROSHUIO

MMEIOT CxoXxee CTpOoeHUe

Nooncxoxaexsne

MMEIOT ODLLIMI 3CDOABILLISBLIN
VUCTONHUK

NPOUCXOART M3 DA3AMNHBIX
3CP0ARILCERIX NCTOYHMKOB

PyHKUMM

pa3HsIe

OCAVHOKOBBI®

MpusrHa
NOABASHMS

NPUCNCCOBASHME K DO3AMHHLIM
YCAOBUAM CYLLLECTBOBCHMS

NPUCNOCODASHUS K MOXOXMM
YCAOBMSM CYLLLECTBOBOHUS

v T'oToBMMCA K EM3 BmecTe!
é vk.com/egel00ballov
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ATaBuM3Mbl - — IOSBIICHUE Y OT/ECJIBHBIX JIFOJIEH MTPU3HAKOB,
KOTOpbI€ OBbLIM CBOMCTBEHHBI HAIIUM JAaJICKUM IIpEIKaM, HO
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ATaBU3MbI
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Pyp,I/IMeHTbI

- 3MO op2aHbl, KOMmopbIe 3aK/1adbiBALMCS B XO0€
3MBPUOHA/ILHO20 pa3sumusi, Ho 8 dasibHelweMm
nepecmarom passusamscs U ocmaromcs 8
Hedopa3BUMOM COCMOSIHUU.

TpeTke Bexo Yu.man panoauHa

Cnenas KuLIKa C yepseoBpa3HbLIM OTPOCTHOM

T \\\\\\ ecaquro :
., uenosexa 3apom:n.ua

)\ B3pocnoro

¥y 8 NTULLI e’ 06E3bAHbI

21. PyaumeHTh! Yy yenoBeka.




PyauMeHTBHI YEAOBEKA

YwHsie Mbiiybl

YenyHbin ny3sbipb

Konumnk




PyonmeHTbl YenoBeka

vk.com/biovk
OAPBUHOB BYITOPOK

PyaAUMEHT BEpPXYLLUKM yXa Yenoseka, pacnofoXeHHblit Ha Kpae 3aBuTKa YILHOW PaKOBUHbI.
CuMTaeTCs rOMOSIOrOM 330CTPEHHOI BEPXYLUKUA yXa NPUMUTUBHBIX NPUMATOB.




PyanMeHTbl 3a4HUX KOHEYHOCTEN
Yy Kuta

FIGURE 22.19

Vestigial structures. The skeleron of a whale reveals the presence of pelvic bones.
These bones resemble those of other mammals, but are only weakly developed in the
whale and have no apparent function.
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PYAMMEHTbLI 3AAHMX KOHEYHOCTE

MMTOHO




HanpaBneHus aBonoLum
opraHM4yeckoro Mupa

buonormnyeckuit nporpecc buonoruveckni perpecc

AbDuotnyeckmne n
apomMmopdo3 | M,qmoa,qanTau,mq AHTDOMOTEHHbIE

buoTnyeckue
il akTopbl

: v ’ aKkTopbl
[ereHepauus . .




HanpaBiieHHs 9BOJIIOIIHH
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° BuonornyeckKkun * BuonornyeckKkumn
nporpecc. perpecc.
Bo3pacmanue - CHUWXeHue YypoBHSA
npucnocob'ﬂeuuocmu npucnoc06neHHocmu K

yc/iosusMm obumaHus.

Op2AHU3 MO8 K
-  YMeHbWeHue Yuc/iIeHHocmu

OKpydtcarouieu cpede.

suUOA.
Yeeauuenue - CHUWXeHue Yucna
YucsAeHHocmu euda. NMooOYUHEHHbIX

cucmemMamu4eckux 2pynnin
- CokpauwjeHue apeaJsa.

boavwoe konuuecmeo
CONnOOUUHEHHbIX
cucmemamuuecKux
zpynn

Pacuupenue apeana.



Buonozauyeckuu

npozpecc

HezeHepayus

Nouoadanmauyus
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[MyTn GUOSIOrMUYecKoro nporpecca

APOMOP®O3

COOTHOLUEHME NYTEA BMOMONMMYECKOIro nPOrPECCA
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MWaAMOALOANTALIMA




BEOAOTEY ECKHADErpece

Yrmensiwentse
QUCTENHO CIIY
ocobets

- CMpaHCM you Uy

-MOPCKAS KOPOBA

Ymeubiues e
LHITIOHCUEHO CITI
eugdoodbpazoeanusn

BoimvupaHiue MaMoHMoeou hayHb!

BoimupaHue SpecHUX NanopomHuKoe u




CoomHoweHue pa3snuyHbIX HanpasneHuli 380mouuu

Hpuunoaganraqua
Apomopd oz =,

Apomopdos

ATAHA A

Hpauoan

Hauoananranua

fopu3oHTarnbHbIe NMOCKOCTY COOTBETCTBYIOT YPOBHAM OpraHu3aLuu;
Bocxoasiine NUHUM — apoMopdosbl;

Hucxopsime nuHum — obulas aereHepauums




Orpag HACEKOMOAAHBIE

-

Ex OBbIKHOBEHHbLIN

YWwacroin éx

FanTaHckui wenesyb 3Narokpor

Tenpexosbie KpoT 0bbikHOBEHHbIN Bobixyxons

(LLleTuHUucTbIe exn)

BoiapoBan 3emnepomnka

3eMmneponKa-maniotka




PdunoreHeTN4YeCKM 3aKoH
D Mrosiiepa v SilFeKKe 4

OHTOreHes ecTb KpaTkoe
MNOBTOPEHUE hunoreHesa.

OHToreHes = 3To0 UHAVBNAYaJIbHOE pasBUTUE
OpraHn3Ma, Ha4ynHag ¢ onJoAdOTBOPEHNS WU
3aKaH4YMBag CMepThbIio.

DyioreHes - 3To NCTopuYyeckoe
(3BOJIIOLLMOHHOE) pa3BuTNe AaHHON
CUCTEMaTUYECKON KaTeropuu,




OHTOreHes - KpaTkoe MoBTOPEHHe
duoreHesa.

33 D@ 385




OHTOreHes

bnacryna lacrpyna

dunoreHes

)

OnHOKNETOuHbIN
opraHuam

KonoHuanbHbin
OpraHuam

KonoHuanbHbin opraHuam [ByXCnonHbIn -
C NONOCTBLIO BHYTPU OpraHuam




ABdYy

BANBHEIDCTOMMLIW
DEOEPAITbHbIA
YHUBEPCUTET

Manorexses NoaKii

dunoreHe

PazauTue CercopHolx
NPCLIECCOB HHBOTHLIX

Pazemtie
NEPLENTVBHEIX
MPOLECCOB HABOTHEX

PazeuTie
HTE/NEKT Y aNsHoX
ASACTEIAA HVBOTHSIX

Pazamte coaHana
Yenoaera

Pa3BiTHe CaMOCO3HEHMA
Henopexka

Paseurue cpramce
PEUEnUm

_pacmznaearb 903;;9%&1349

EHEUHVK W BHY TPERHI
pazapaemranai

e PO 3HAKHOSEHAE OLLYLLIEHINA

BO3HAKROE=HAR
—(1E3YCNOEHIMD
pebnexca

OooMAROBAMAE CNOCOBHOCTY

DOOMALOBARAE CNONMOH

_Hepeo-m't CHCTEMI C

BonsIWUMM KDNMYECTEOM

HEMOHOS

|_Paseutve 1 yonoxHeHie
PELENTORHEX MpOYEeccos

e [ 10 AR NEHAE MHCTURKTOB

BosrMk-0sEHE YCNOEHEX
pathnekcos

MoseneHve npegMeTHo-

= 0533HIMD OTPANEHMA
ASACTEATENEHOCTI

MoABNEHWE CHOCOGHOCTA

K MPMMATHEM

HHTENNSKT yaru-bm
ASACTBMAM

WxTennekTyarbHsRe

_Aeﬁcmm He NeEpeARCTCA

OT DAHIIO ¥MEOTHOM K
APYroMy

_Pled CTAHOBATCA
COra-HoM TEyAS

|_Momensiue nocobHoCTH
K MELLNEHIO

|_nosenae NOTRESHICTH

e obwermn
e [ 10 AR NEHAS DO

MomeneHe nocobHoCTH

03HaEaTE 00Wea 1
ocoferHos

[DABNEHAE CAMONDIHANMA

MnAsneH4e CamokoHTPONA
W CaMOBICTMTaMAA




