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e MakpoaBonuusa - IBONOLUA Ha
YPOBHE Bbille BUAa, MaeT Nulb nyTem
MUKPOIBOJTIOLUMN.

e CornacHo CT9, He cywiecTByeT
3aKOHOMEepPHOCTEN MaKpO3BOSOL UM,

OTJINYHHbLIX OT MUKPOIBOJTIHOLUMNOHHDbIX.

e EcTeCTBEHHbIN HaNpPaBnAKLWNN
cdakTop 3BONMOLUN- €CTECTBEHHbIN

- OTGOpP , OCHOBAHHbLIN HA COXPaHEHUN U
HaKansnBaHUU CITy4YauHbIX U MEJIKUX
MyTaLuun.




[loka3aTenbCTBa eUHCTBA

NMPOUNCXOoXAEHUA OPraHN4YeCcKoro Mmmpad.

1. BnNnskumn anemeHTapHbI XMMUYECKUI COCTaB;

2. benkun n HyKnenHoBble KUCNOThLI, NOCTPOEHbI BCcerga no
eOuHOMY MPUHUNMY N N3 CXOOHbIX KOMMOHEHTOB, UrparoT
0CO060 BaXKHYO POrb B XXM3HEHHLIX NpoLeccax BCex
OPraHM3MoB;

3. CxoacTBO OOHApYXXMBAETCSH Kak B CTPOEHUU, TaK U
PYHKLMOHNPOBAHNUK OMONOrMYECKNX MOMNEKYIT;

4. EOvHbI Ans BCero »XMBoro NpUHLNMNbLI TeHETUYECKOTO
KOANPOBaHUA, BMocrMHTE3a BENKOB N HYKNEUHOBBLIX KUCIIOT;

5. ATO-moneKkynbl - akkKyMyIATOPbl 3Heprum, ans
BGonbLIMHCTBA OPraHM3MOB;

6. OanHakoBbl MEXaHN3Mbl pacLLenneHns caxapos U
OCHOBHOW 3HEPreTUYeCKUN LUKN KNETKU;

/. MnTO3 1 MEN03 OCYLLECTBNAETCA OQMHAKOBO Y BCEX
9yKapmoT;

8. KneTka - anemMmeHTapHasa eanHuLa XXMBOro, ee€ CTPOeHMe
N PYHKUMOHUPOBAHNE OYEHb CXO4HO.
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Mopdonorun4vyeckue

Bbuoreorpadgpu4yeckue
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[TarreoHmousio2usi — 3TO Hayka ob
MCKOMAaEMbIX OCTaTKax XUBOTHbIX N paCTEHUN.

OkameHeBLUasA Knaagka
ANLU ANHO3aBpPOB.

KocTn nckonaemoro meso3saBpa.













Mckomnaembie nepexogHblie

UxTnocrtera — nckonaemaa opma,
KOTopas Mo3BOMSAET cBsi3aTb pPbld C
Ha3eMHbIMW NO3BOHOYHbIMMW.
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ApXxeonTepuKc * OJIMHHBIN XBOCT C

HECPOCLUUMUNCAH
(nepBonTMua) I'IO3§OHKaMI/I

* BprowHble pebpa
* pa3BuUTble 3yObl
Mpu3Haku nTuu:

* Terio NOKPbITO
NnepbsaMu

* nepenHue
KOHEYHOCTM
npeBpalleHbl B
KpbISibsi




- Mckonaemble nepexo
doopMbl

—

3Bepo3ybbin sLep




MCKoMaeMbIX (POpPM, CBA3aHHbIe OPYr C OpYyrom
B npouecce 3BONOUMM U oOTpaxarwliue Xxopn
domnoreHesa




Bnagpumup OHydpmnesny Kosanesckuun(1842-1883)

« Bblgarowmecs goCcTmxkeHus B
HaKONSIEHUN NPSMbIX JOKa3aTenbCTB
9BONIOLNN NPUHAONEXUT OTEYECTBEHHbLIM
ydeHblM, npexae scero B.O.
KoBaneBckomy.

Pabotbl B.O. KoBaneBckoro obisiu
nepBbIMU NANeOHTONMOMMYECKUMU
nccnegoBaHNAMKM, KOTOPbIM yaanochb
nokasaTb, YTO OOHM BUAbI MPOUCXOANAT OT

OpYrux.
ccnenoysa nctopuio passnTtua fnoLuagen,
B.O.KoBaneBckun nokasarn, 4YTo
COBpPEMEHHbIE ogHOomMarble XXNUBOTHbIE
NPONCXoAAT OT MESIKNX NATUNarnbIX
BCesOHbIX npeakos, Xuewmnx 60-70 mnH.
neT Hasag B necax. NapannensHo
N3MEHEHMNIO KOHEYHOCTEN NPOUCXOANNNO
npeobpasoBaHWe BCEro opraHmM3ma:
yBennyeHue pasmepos Tena, UsMeHeHune
doopMbI Yepena 1 YCIoXHeHUe CTPOeHUs
3yboB, BO3HUKHOBEHME CBOMCTBEHHOIO
TpaBOSAAHbLIM MNEKOMUTAOLWNM
NULLEeBapPUTENbLHOrO TpakTa N MHOroe

apyroe.




OBOMOLNOHHOE
ApeBo
cemMencTBa
nowaauHbIX:

1 — Jorunnyc;

2 — Mnorunnyc;
3 — Mepurnnnyc;
4 — [nnorunnnyc;
5 — JKBYC
(coBpeMeHHas
nowagb)




YBenuyeHune pasmepa (ot 0,4 oo 1,5 m)
YanvnHeHune Hor u cTonbl

Penykuuns 60KOBbIX Nanbues

YonnHeHue u yTonweHue cpegHero nanbua
YBenunyeHue WNPUHbI pe3LoB

3ameLyeHune NOXKHOKOPEHHbIX 3y00OB KOPEHHbIMMU
YanunHeHue 3y6oB

YBennuyeHune BbICOTbl KOPOHKU KOPEHHbIX 3y6oB




Bonpochkl.

Kakas HayKka neXXuTt B oCHOBe NaneoHTONTOrM4eCKuUxX
aokKasartenbcTB?

Kakune opraHuambl ABRAOTCA NepexoaHbIMU
dopmamun? Yto oHn gokasbiBaroT? lNpuBeauTe
npuMepbl NnepexoaHbIiX popm.

[NanTte onpegeneHne hunoreHeTU4YECKUM psapam.

Ha3oBute yyeHHOro, obHapyxuBLiero
nocriegoBaTesibHble pAAbl UCKoMaemMbiX hopm.
Pacckaxute o6 ncropum passutmusa nowiageu.

CpaenauTte BbIBOA4 O POSN MNaNeoOHTONONrMYeCcKux
MaTepuanoB B AOKa3aTeNbCTBE 3BOSIIOLUMN.







* B ocHoBe Mopdonornyeckux
OoKasaTenbCTB nexaT AaHHble HayKu
CpaBHUTENbHOW aHaTOMUMN.

e CpaBHUTENBbHAA aHaTOMUA — HaykKa,
n3yyatrouiaga n cpaBHMBaKLLas
BHYTPEHHEE N BHELLHEE CTPOEHUE XKUBbIX

OpraHU3MoB.
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BbIMOJIHAKOLWNMNE KaK CXOAOHbIE, TaK U
pa3JinyHblE qf)yHKLI,I/Il/I N pa3BUBarOLLNECH U3
CXOAHbIX 3a4aTKOB.

{enoeex Kowxka |

nneyo

NOKYe8an
KOCThL

ny4esasn
KOCTH

Jannctbe



KnusHenesTesribHOCTN XXKNBOTHbDbIX.

Yenoeek Netyyaa Ml b OeneduH




[[omonorunsa opraHoB

N3yyeHne aHaToMuUn
yepena B paay
NO3BOHOYHbIX NO3BOSINIIO
YCTAaHOBUTbL FOMOJSIOTNIO
KOCTEWN Yepena y pbld u
CITyXOBbIX KOCTOYEK Y
MIEKONUTaoLLKX.

Fomonorus CJTyXOBbIX KOCTOYEeK
MO3BOHOYHbLIX

1 — Yepen KOCTHOM pbIObI; 2 — Yyepen
npecMblkatoLerocs; 3 — vyepen
mMnekonuTarwero. KpacHbiM LIBETOM
ob603HayeHa HakoBanbHSA, CUHUM —MOJOTOMEK,
3ereHbIM — CTPEMEYKO




AHANOMMYHBIMKM HASEIBAKKTCH OPradbl PasHBIE NO NPOMCKXOXOEHMIO, HO
BLINONHAKLWME CXOOHBIE DYHKLMK.




PydumeHmbr

PyoumMmeHTapHble opraHbl — 3TO

opraHbl, yTpaTmeLLne B punoreHese
CBOE 3Ha4YeHne U PyHKLMIO N

oCTakoimnecd y opraHm3moB B BUAE

Heaopa3BUTbIX 0bpa3oBaHNN
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3y6 myapocTu

TpeTbe BeKo

Konyuk
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PydumeHmbr

Byropok ywHou pakoBuHbI (GapBUHOB OYropok),
BcTpevarwmmnca y 10 % nropeun.
CnpaBa — romosiormyHas ocTpas BepXxylLluKa yxa y MaKaku.




PyoumMeHTbl Yy KUTa U MUTOHA

PyonmeHTapHble
KOCTOUYKM Y KNTOODOPAa3HbIX
Ha MecTe Tas3oBOro nosca
yKasblBaloT Ha
NPOUCXOXOEHNE KNTOB U
O0enbMUHOB OT TUMUYHbIX
4YeTBEPOHOIX

PyonmeHTapHble 3agHue
KOHEYHOCTU NMUTOHA
CBUOETENLCTBYIOT O €ro
NPONUCXOXOEHUN OT
OpraHM3mMoB C Pa3BUTbIMU
KOHEYHOCTAMM.




ATaBMCTquCKMM opraH 3TO opraH
(MNK CTPYKTYypa), NoKasbiBaoLLNN

«BO3BpAaT K Nnpegkam», B HOPMe He
BCTPeYarLnNCa y COBPEMEHHbIX

http://copypast.ru/uploads/posts/121675
1359 image00003.ipg




ocoben nonynsaunmn, ataBu3mbl — y
oTaAeNbHbIX UHOUBUOOB.




Bonpochkl.

 Kakasi Hayka rnexuT B OCHOBe
Moponornyeckux goKasaTesnibCTB?

e Kakune opraHbl Ha3bIBalOTCA rOMOSIOrMYHbIMU
(npumepbl), aHaNOrMYHbIMU (NPUMEPLI),

pyauMeHTapHbIMU (NpUMepbl), aTaBU3IMaMu
(npumepbl)?

 CaenauTe BbIBOA O POSIM CPAaBHUTENbHO-
aHaTOMUYECKUX AaHHbIX B AOKa3aTenbCcTBe
3BONIOLUMN.
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ABCTpanua Ha NPOTAXXEeHUN
6onee 120 MrH. neT He
coeauHsANacb ¢ Apyrumu
MaTepukamu. B aToT nepuona
npoucxoguno
cdhopmmnpoBaHme ocooou
dayHbl, pazBUBanNuCHL
cymMyaTtble U KNnoayHble
MIieKkonuTaroLiue.
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Cnepbl reonornyeckoro eanHcTea KOxxHon AMepuKn,
Adpukn, octpoBa Magarackap CoxpaHstoTCA B
coBpeMeHHON payHe. Hanpumep, Awepuubl-uryaHo
Maparackapa n KOxxHon Amepukn.







Penukrbl

PenuktoBble pOpMbI — 3TO HbIHE
XUBYLLME BUAbI C KOMMIIEKCOM
NPU3HaKOB, XapaKTepPHbIX ANA AaBHO

BbIMEPLUUX TPYyNnN MpoLsibiX 3rox.

PennkrtoBbie (OpMbl
CBMOETENLCTBYIOT O pnope n dpayHe
OaneKkoro npoLusioro 3emsu.




[ MHKro OBynonacTHbIW
— PEennKToBOE
pacTteHune. B
HacTosLLlee BpemM4d
pacnpocTpaHeHo B
Kutae n AnoHun

TOJIbKO KakK
OoekopaTtuBHoe
pacteHne. Ob6numk
FMHKro No3BOnseT
npeacTtaBUTh
apeBecHble OPMbl,
BbIMEpLLUME B IOPCKOM
nepuoae.




[[aTTepus

[aTTepus — pentunus, obmutatrowas B Hoson 3enaHaun.
ITOT BUA ABNAETCA €QUHCTBEHHbLIM HbIHE XXUBYLLIUM
npegcrtaBuTenem nogknacca [lepBosLlepoB B Knacce
Pentunun.,




JlTatTnumepus
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NNaTnmepuns (LUenokaHT) — Kuctenepas pbloa,
obuTtarowas B rnyboKoBOAHbLIX yYacTKax y
beperos BocTtouHon Adopukn. EOMHCTBEHHBIN
npeacrasutenb otpsaaa Kncrenepbix pbib,
Hanbonee 61M3KUN K HA3EMHbBIM NO3BOHOYHbLIM.




Bonpochkl.

* B oTnnuue ot Appukun Ha ocTpoBe
Maparackap oTCyTCTBYIOT SA40BUTLIE
3Men. Ho MHOro NUTOHOB U He AAO0BUTbLIX

3MEeMN.

e OOBLACHUTE ITOT (PaKT C TOYKU 3PEHUS
UCTOPUU XKNBOIO Mupa?

 Kak ooka3zaTenbCTBOM 3BONOUMU OypeT
ABNATbLCA 3TOT (PaAKT?




MonexynIAPHO-TEHETHYECKHE AOKA3ATENBCTB

« [apsuH onybnukosan «lpoucxoxaeHue suaoBy» novtn 3a 100 net
00 pacwmndgopoBku cTpykTypbl JHK. HoBble 3HaHWSA, NosTyYeHHbIe C
TEeX nop, Mornm dbl OAHO3HAYHO OMNPOBEPIrHYTH IBOMIOLIMOHHOE
ydyeHune, ecnm Obl OHO 6bINO NoXxHo. BmecTo atoro, aHanua AHK gaér
OokasarternbcTtBa Teopun asosnounn.[119] Cam pakt Hann4yms
HacneacTBEHHOW N3MEHYMBOCTN HEOBXOAUM ANs 3BOMNKOLMN, N €CNK
6bl okaszanock, Yto [JHK ycTtonumnea K U3MeEHEHUsIM, 3TO 03Ha4ano Obl
KoHel Teopun.[8] HO IHK nocToAHHO MyTUpPYET, NpnyeM aTu
MyTauUWU COOTBETCTBYIOT PasfMymamMm MeXxay reHoMmamm pasHbIX
BLUAOOB. Hanpnumep, OCHOBHbIE OTINYUA reHOMa YenoBeka OT reHoma
LUMMMAH3€e BKIOYaT 35 MSTH 3aMeH OTAENbHbIX HYKNeoTuaoB, 5
MNH geneuun (yoaneHum) n MHcepuumn (BCTaBoK), CNUAHUE OBYX
XPOMOCOM W OEBATb XPOMOCOMHbLIX MHBepcnn.[120] Bce atu
MyTauMn HabnaaTca U cerogHs, B NPOTUBHOM cllyyae Bepcuto ob
SBOJ'II-OLI,I/IOHHOM NpouncxoXxaeHnn oT obLero npeaka NpuULLINOCh Obl
nepecmaTpmuBaTtb, TO €CTb 3TO eLle OAUH nNpumep
dhanbcupuumpyemMocTn Teopmn 3BOSHOLUN.
‘http://ru.wikipedia.org/wiki/[lokasarenbcTea_3BOSIOLIN




buoxummnyeckoe eaAUHCTBO XU3HM

Hocutenem HacrneacTtBeHHOM MHGPOPMaLMK BO BCEX KNETKax
asnsaTca monekynol HK, y Bcex n3BecTHbIX opraHn3mMoB B
OCHOBE pa3MHOXeHNA — pennukauua atonm monekynsl. B HK
BCEX OpraHnU3mMoB UCMOSb3YHTCA 4 HyKIneoTuaa (ageHuH,
ryaHuH, TUMUH, LUMTO3WNH), XOTH B NPUPOLE BCTPEYaKTCS He
MeHee 102 pasnuyHbIX HyKneotTnaos.[125]

Ecnn He yunTbiBaTh 9BOMOLUMOHHOE MNPONUCXOXKAEHNE BCEX
OpraHM3mMoB OT 0bLLero npegka, To HUYTO He MeLLaeT KaXKaoMy
BNUOY MMETb CODCTBEHHbLIN FEHETUYECKMIA KOA. Takoe noroxeHue
Bewlen Ob1no 6kl KpanHe BbIrOAHbLIM, TaK Kak npu 3TOM
NCKITtodanock bkl NpeogorieHne BUpycaMmm MexsnaoBbiX
bapbepoB. Tem He MeHee, HMYero NogobHoro He HabrngaeTcy,
N TeOpUsi IBONKOLMN UCKITIOYAET TaKyto BO3MOXXHOCTb:
N3MEHEHNSI TEHETMYECKOro Koda NpuBOAsAT K UBMEHEHMUIO
bonblMHCTBA BENKOB OpraHM3amMa, Takas MyTauus NpakTU4ecku
BCeraa OKasblBaeTCs NneTanibHOn, NO3TOMY KO HE MOT
3HAYNTESTIbHO U3MEHUTLCS CO BPEMEH nocreaHero obuiero
npegka, YTo rapaHTUpYyeT ero YyHMBepCarbHOCTb.

http://ru.wikipedia.org/wiki/[lokasaTen-.cTBa 3BONOLUU




Y Bcex npeacraBuTesie ceMeucTBa roMmmHMA nNo 24 XpoMoCOMbl, 3a UCKITHOYEHUEM
noagen, y KOTopbixX nuub 23 XpOMOCOMbI. YenoBeyeckas 2-A4 XpoMOCOMa, COrflacHo
LLMPOKO NMPU3HAHHOMN TOUYKE 3PEHUS, ABINAETCA pe3ynbTaToOM CIIMAHUSA OABYX XPOMOCOM
npeakoB[135][136].

[oka3aTtenbcTBa CNIUSAHUA OCHOBbLIBAKOTCS Ha cneayrowmx (baKTaX:

Xpomocoma YyenoBeka COOTBETCTBYET ABYM XpoMocomMaM ob6e3bsiH. Bnmxanwmm
YyerioBe4eCKMn poacTBeHHUK, 60HO00, NMeeT NPaKTUYEeCKN NOEHTUYHbIe
HaxoasiWwMMcs BO 2-1 XpomMocoMme YyenoBeka nocnegosartenbHocTy AHK, HO oHMn
pacnonoXxeHbl Ha ABYX OoTAeNbHbIX XpoMocomax. To e camoe BepHO U Ana 6onee
AanbHUX POACTBEHHUKOB: ropunnbl U opaHrytaHa[137][138].

Ha xpomocome yerioBeka UMerOTCA pyaAuMeEHTapHble ueHTpoMepbl. OO6bIYHO
XpPOMOCOMa MMeET TONMbKO OAHY LIeHTPpOMepY, HO Ha AJIMHHOM nrevye 2-1 XpOMOCOMbI
HabnrogarTca octatkm BTopon[139].

Kpome Toro, Ha xpomocome 4enoBeka MMeTCA pyaAUMeHTapHble TerioMmepbl. OObIYHO
TenomMepbl HAXOAATCA TONbKO HAa KOHLIaX XPOMOCOMbI, HO NocrneaoBaTeNIbHOCTH
HYKI1eOoTUAOB, XapaKTepHble Ans TerioMmep, HaAbnaarTCcA ewWwe U B cepeanHe 2-U
Xxpomocombi[140].

2-9 XxpomMocoma, Takum obpa3om, npeacraBnsaeT cooon yoeautesribHoe
AOKa3aTenbCTBO 3BOSIIOLMOHHOIO NPOUCXOXAEHUSA NoAEen U APYrux 06e3bsH oT
oouero npepka.

woze.z) O_, 0 2- XPOMOCOMA

http://ru.wikipedia.ora/wiki/[loka3satenb
cTBa 3BONOUUU




[eHeTUYeCcKue aokKasaTtenbCTBa

ST JOKa3aTeNbCTBa NO3BOSANT YTOYHUTL
domnoreHeTn4ekyro ONM30CTb pasHbIX
rpynn >XUBOTHbLIX U pacTeEHUN.
icnonb3yloTca UMTOreHeTn4yecKkue
meToabl, metoabl AHK, rmbpunansaunn.

[Tpumep. 3ydyeHne NOBTOPHLIX MHBEPCUN
B XpOMOCOMaX pa3sHbIX Nonynaummn y
OHOro Unm 6NM3KMX BUOOB NO3BOMSIET
YCTaHOBUTb BO3HMKHOBEHME 3TUX
¥ ‘UHBEPCUN N BOCCTAHOBUTb (PUNoreHes
“Fakux rpynn.




MenneHHO nsMeHaTCA, TO eCTb
SIBNSIIOTCA KOHCEPBATUBHbIMM
YHUKanbHbIE reHbl, KOAMPYOLLNE
XU3HEHHO BaXXHble 6enku (rnobuH,
LUTOXPOM — AbIXaTenbHbIN

doepmeHT n ap.).

HekoTopble 6enku Bupyca rpmnna
SBOSTIOLIMOHUPYIOT B COTHU pa3
ObicTpee, YeM remMornobuH nnu
LuTOXpoM. bnarogaps aTomy K
BUPYCY rpunna He hopmmpyeTcs
NPOYHbIN UMMYHUTET.

CpaBHEHME aMUHOKUCNOTHOW
nocnenoBaTenibHOCTU B Benkax
pnbocom, nocrnenoBaTenibHOCTH
HyKreotTnaoB pnbocomHbix PHK'y
pa3HbIX OPraHM3mMoB
noaTBepXaaeT Knaccndukauuio
OCHOBHbIX rpynn OpraHM3mMos.

A



3y4eHne cTpoeHunsd

HYKJITIEUHOBbLIX KUCJ10T U Oenkos.

[1pouecc aBonoumn Ha
MOJIEKYNSIPHOM YPOBHE CBS3aH
C UBMEHEHMEM COCTaBa
Hykneotngos B JHK n PHK, a
TaKkXXe aMUHOKUCIIOT B bernkax.
«MonekynsapHble yachbl
9BONOLUN» - MOHATHUE,
BBeEHHOE aMepPUKaHCKUMU
nccnegosatenamun J.Llykep-
Kangnem wu J1.[onnunHrom.
N3yyaa 3akoHOMepHOCTH
9BOMNIOUNN OENKOB,
nccnegoBaTenu NpULLn K
BbIBOAY, YTO A5 KaXO0ro
KOHKPETHOro Tuna 6enkos
CKOPOCTb 3BOSHOLMN CBOSA, U
OHa nocTtosiHHa. (FToBops 06
3BOMOUMK Benka, mbl

oApasymeBaeMm

COOTBETCTBYIOLLNWN IEH).

g )

BuoxmmMmmnyeckue
N MONEeKYynApHO-
ounonornyeckKue

AdO0Ka3aTeJibCTBa

Monekyna
6enka

dparmMeHT
MOneKynb
HYKNEenHoBON
KMCNoTbl







3aKOH 3apoabILleBOro cxoancrBa

B XIX Beke
BblOatoLLNNCS
HaTypanucT K.bap
cdopmynumpoBan aT1oT
3aKOH: Yem bonee
paHHMe cTagnu
NHAMBUOYyanbHOro
pa3BUTUSA
NCCrneayrTcd, TeEM
bonblle cxoacTea
obHapyxu1BaeTcs

¥ “MEXOy pasnUuYHLIMU

“WBpraHnamamu.







O000LEeHHble JaHHble
NO3BOSINIIN HEMELIKUM
ydeHbiM O.Mionnepy
n 3.lekkento
cdopmynumpoBaThb
brMoreHeTn4YeCKnm
3aKOH: OHTOreHes
(MHOMBMAOyarnbHoe
pa3BuUTUE) eCcTb
KpaTKoe U cxatoe
NoBTOpPEHNE
donnoreHesa
(MCTOPUYECKOIO
pa3BuUTUSA BUOA).

A/~

- 3.lekkenb




A.H.CeBepuoB

buoreHeTn4yeckun
3aKOH OblIn Pa3BUT U
YTOYHEH POCCUNCKUM
ydeHbiM A.H.
CeBepLOoBbIM,
NnokKasaBLUNM, 4YTO B
OHTOreHese
NOBTOPSAOTCSH CTagnK
He B3POCIbIX
npenkoB, a Ux
9MOpPUOHArbHbIX
cTagun;, unoreHes —
9TO UCTOPUNYECKNI
PS4 BblOpPaHHbLIX B
XOo4e eCTeCTBEHHOro
oTbopa OHTOreHe3oB.




[TlpyHUMN pekanuUTynAaunu

B npouecce oHTOreHesa
NOBTOPSAIOTCH (PeKanUTYNUPYIOT)
MHOIMe 4yepTbl CTPOEHNA NPEeaKOBbIX
doopM: Ha paHHUX cTaguax — bonee
OTAANEeHHbIX NPeaKoB, Ha NO3aHUX
cTaanax — bnmM3knx npeakos.

X A K-




MecsA4YHbIN SMOPUNOH YerioBeKa Npy BHEMAaTOYHOU OepeMeHHOCTMU.
BuaHbl )xabepHble MeLKN U XBOCT.




MpuHUMN pekanuTynsauun

Y BCeX NO3BOHOYHbIX
Ha onpeaeneHHou
cTaauun pasBuUTUS
CYLLECTBYET xopAaa.

Y MHOIMX HaceKoMbIX
NMUYMHOYHaA cTagns
(ryceHuua —
NNYNHKa)
HanNnOMMHAET YepBeWN.




[Tapa3uTonornyecKkun metopn

B HeKoTOpLIX crnydasax adodEKTUBHbLIM
OKa3sblBaeTca Ucnonb3oBaHMne
napasnTonornyeckoro Metoaa nsyyeHusd
aponounn. MHoroumcneHHbIMU
nccnegoBaHUAMKM OOKa3aHo, YTO 3BONMIOLNSA
napasnToB U XO35eB MPOUCXOQUT CONPSAXKeHHO. B
HEKOTOpPbIX rpynnax napasuTbl OKa3bliBalOTCH
cneundonyecknmm anga BMaoBs, poaoB MNu
cemMmeuncTB. [1oaTomMy No NpuUcyTCcTBUIO
onpeaeneHHbIX NnapasnTtoB MOXXHO C DONbLLION

¥ “TQYHOCTbIO CYaANTb O PUNOrEHETUYECKMNX CBA3SAX

“BNOoB-X034€EB.




3aganus:

Jlabopamopnaa paboma No4
«AHasnu3 cpasHumesibHo-aHamoMU4eCKuUX
dOKa3zamesibcmse J680JioUuUuU»

PaccMoTpeTh npeajioskeHHbIe MATEePUAJIbI.

Caesarb BbIBO/ O IOCTENIEHHOM M3MEHECHHUU OPIraHOB.
IHonbITATHCS YCTAHOBUTH OPraHbl PACCMATPUBAEMbIX OPraHM3MOB B MX

IBOJIIOIIMOHHOM MOCJEA0BATEJILHOCTH.

Paccmorpers npuMepbl TOMOJIOTHYHBIX U AHAJOTHYHBIX OPraHOB
PACTEHUN U KUBOTHBIX.

3anoJIHUTD OAHY MJIN HECKOJIBKO ITPE/JI0KCHHDbIX TaﬁJII'III.

IIpuzHaku
rOMOJIOT U
pacTeHui

IIpuznaku
rOMOJIOTUM
’KUBOTHBIX

IIpumepsi
AHAJIOTU M
pacTeHuu

Ipumepsi
AHAJIOTU M
JKUBOTHBIX

_‘_K

-




KoHeyHOCTHU

NMNO3BOHOYHbLIX XKXUBOTHbIX

Knacc
NMO3BOHOYHbIX

OcobeHHOCTN CTPOEHUS OTOENOB
nepegHen KOHEYHOCTH

rnjfe4yo

npeanne
Ybe

KNCTb

nanbubl

3eMHOBOHbIE

[1lpecmbikatoLme
CS

[1Tnubl

MJIEKQMMTAIOLLM
e




Pabota ¢ mynsixamu cepaua

OcoBbeHHOCTU CTPOEHUSA U
doyHKLUMOHUPOBaAHNA cepaLla

K-BO [lepe

kamep |IOPO
aka

Tun
KPOBU B

npen

Tun
KpOBU
xXenyn




PaboTa ¢ mynshxamu moa3ra.

nacc OcobeHHOCTN CTPOEHUSI OTAENOB
03BOHOYHBIX roJIOBHOrO MO3ra

K-BO Hanbon |Hanndmne
oTAen. |pasBuUT |U3BUNWH

>€MHOBOHbIE

peCMbIKaOLLNECH

T Bl

MrekonuTaoLLme




[lomaluHee 3aaaHue:

* § 20 = 21 (y4ebHUnK A.P.KoBLuaps)

e 3aKOHYUTb N.p. OTBETUTb Ha BOMPOCHI,
BbINOSIHUTbL NMPE3EHTaLNIO UNn pedepar
no teme «JlokasaTtenbcTBa 3BOMOLMNU»




