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[TyTn OOCTMXKEHUS
bnonorn4yeckoro nporpecca
(rmaBHble HanpaBeHns
NpPoOrpeccnBHON 3BOSIOLINA)

CoctaButenb bonblakos C. B.



ABTOp 3BONOLUMOHHOU Teopum Y.
OapBuH
http://www.tinza.ru/publication.php?p

ub_id=81368

B COOTBETCTBUU C
pa3HoOObpa3HbIMMK
npeobpaszoBaHUAMU CTPOEHUS
opraHuamMoB B  MpoLecce
9BONKOUMM  BbIOENAIOT  TpU
rMaBHbIX HanpaBrneHus,
KaXkdoe U3 KOTOPbIX BEOET K
bnonorn4eckomMmy rporpeccy:
1) aporeHes
(Mopdodnanonorn4eckmnn
nporpecc), 2) annoreHes, 3)
KaTareHes, nnu ooLLyto
aereHepauuio.



AporeHes, nnm mMopdodunsnonorm4ecknn nporpecc, —
9BOJIIOUMOHHOE  HamnpasreHune, CONpoBOXaatloLeecs
NPUoOOpEeTEHNEM KPYMHbLIX W3MEHEHUW CTPOEHUSA —
apomMopdo30B. ApoMoOpdo3 oO3HavaeT YCroXHeHue
opraHnsaunu, NoaHATUE ee Ha bornee BbICOKUN YPOBEHD.
MI3MEHEHNA B CTPOEHUM XKMBOTHbLIX B peayrnbrarte
BO3HMKHOBEHMUS apomMopd030B He SBMAKTCA
NPUCNOCOONEHMAMN K KakmM NMbo  creumnanbHbIM
YCIMOBUAM Cpefbl, OHN HOCAT ObLKnN Xapaktep v gatoT
BO3MOXHOCTb pacCLUMpUTb  UCMNOMNb30BaHME  YCNoBUMU
BHELUHeN cpedbl (HOBble UCTOYHUKN NULLM, HOBblE MecTa

obutaHus).



YesrilCcTU cyaaka
http://www.photosight.ru/photos/1776

815/

Apomopdo3bl obecneymBatoT rnepexoq OT MacCMBHOIO
NMUTaHNA K aKTMBHOMY (MOSABMEHME YentcTten vy
MO3BOHOYHbIX),



Creser OKYHSI:

1 — MO3BOHOYHUK, 2 — pelpa;, 5 — 4vepenHaa KopoOKa, 4 — BepPXHAA
JeJII0CTh, § — HIDKHAA 4eJocTh; 6 — KOCTH #HabepHOW KpeImMKU, 7 —
KOCTH PPYAHOI'O NJABHHKA, 8§ -— KOCTH OpPHOWHOrO IJaBHNKA.

CKeneT OKyHS.
http://www.pro-ryb.ru/stroenie-ryb/skeletno-muskulnaya-sistema-ryb/skelet

-ryb/

NOoBbIWLAKOT NnoABMXHOCTb  XUBOTHbIX (no;uaneHme
CKeJlieTa KaK MeCTa lNnpuKkpernieHnda Mbillu,



Hacekowmble.
http://vport.org.ua/animals/7702-nasekomyve.

html

3aMeHa nnacTtoB rnagkon MycKynaTypbl y 4epBen Ha
MNy4YKM NonepeyHononocaTton y YrieHNCTOHOIMX),



ObIXaTerbHYyo  PYHKLUMIO
(BO3HUKHOBEHUE Xabp U

nerknx),

Xabpbl pbIO.
http://lwww.pro-ryb.ru/stroeni
e-ryb/organy-dvhaniya-ryb/
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BEHO3HOIMO KPOBOTOKa Yy
NTUL, U MJTIEKOMUTAKOLLINX).

http://dic.academic.ru/dic.nsf/nte
s/2812/MNNEKOMUTAIKOLLUUNE




Bce 9TM  uU3MEHeHMsl, He Oyayum  4YacTHbIMU
NpMUCnocobneHnsIMN K KOHKPETHLIM YCMOBUSIM Cpefabl,
NOBbLILLIAKT UHTEHCUBHOCTb XU3HEOEATENbHO XUBOTHbIX,
YMEHbLLAoT NX 3aBUCMMOCTb oT yCrnoBsum
CYLLIECTBOBaHUS. ObLwas yepTa apomMopdo30B
3aKnyaeTca B TOM, YTO OHW COXPaHATCA Mpw
AanbHeENLen 3BONOLUMN N NPUBOAAT K BO3HUKHOBEHUIO
HOBbIX KPYMHbIX CUCTEMATUYECKMX FPynn — Knaccos,
TUMOB, HEKOTOPbIX OTPAAO0B (Y MNEKONUTAKOLLNX).



AnnoreHes — 9BOMIOLIMOHHOE HanpasneHue,
conpoBoXaatuwieeca npunobpeteHnem wmanoaganTtauni,
nnu annomMmopdo3os). Naonoagantauus —
npucrnocobneHne K cneuuanbHbIM YCOBUAM cpebl,
nonesHoe B 6opbbe 3a cywWwecTBOBaHME, HO He
N3MEHSIOLLEE YPOBHSI OpraHu3aLuum.



http://chamaeleon.ru/

[ToCcKOMNbKY Kaablh BUO OpPraHM3amMoB OOUTaeT B

onpegerieHHolX Mectax, Y Helro Bblpa6aTbIBaI-OTCF|
I'IpI/ICFIOCO6J'IeHl/IFI MMEHHO K 3TUM  YCJTOBUAM. K

nanoagantTaundam OTHOCATCH NOKPOBUTESJIbCTBEHHAA
OKpacCKa XUBOTHbIX,
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Bua: Mammillaria mazatlanensis K. Schumann ex Gurke 1901
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http://www.cactuslove.ru/big_foto.php?imgid



doT1o PbiOba kambana
http://www.foragro.ru/catalog/fish/kam
bala/

nnockas doopma Terna ckaTtoB 1 Kambarbi.



AMepMKaHCKMﬁ NPbIr'YHYUK

http://dic.academic.ru/dic.nsf/bse/81

755/
PbLI3YHbI

http://Iwww.ekoset.ru/catalog/krot

B 3aBMCUMOCTMU oT

ycrioBun  obutaHms U
obpasa  XWU3HM  MHOIO
YMCNEHHbIM
npeobpaszoBaHUAM

noaBepraeTcda ndatunariad
KOHEYHOCTb

MNEKoNUTaKLLMX.
PaccmoTtpuTe, Kak
pasHOOOpa3H:LI doopmbl
KOHEYHOCTHU OHOro
oTpsga HaceKoMOSIAHbIX:
NPbIFYHYKKA, POOLLIETO
KpOTa,



XOpOLLO nMfaBalwlWen BbIXyXonu, nuTaroLwenca noa
BOOMW.

http://www.redbook.ru/redbook141-page-4.html



TOYHO TakK e pasnuyuns
BHELLHEIo BMAa 7
aetaneun CTpPOEHUdA
XMBOTHbIX, OTHOCALLUXCA
K OTpA4y NapHOKOMbITHbIX

Bbl3BaAHDbI
HEOANHAKOBbLIMA YCJ10BUA
BeremoTt 1 6eremoTuk B 30onapke lNataHa X CYLLIECTBOBaHUS.
http://migranov.ru/nepal/kathmandu/48.php
c¢doto: Jlocb

http://www.photoforum.ru/photo/412235/index.ru.html




[Tocne BO3HMKHOBEHUA apoMOpPd030B 1 OCODEHHO MpU
BbIXO4Ee rpynnbl XMBOTHbIX B HOBYIO cpeny obutaHus
HauyMHaeTcs npucnocobrneHne oTaeNibHbIX MONynAuUnUn K
YCITIOBUSAM CyLLeCTBOBaHUS NUMEHHO nyTem
npuobpeteHnsa wugmnoagantauun. Tak, Knacc nNTul B
npoLecce pacceneHuda nNo cywe gan rpomagHoe
pa3Hoobpasne dopmMm. PaccmatpuBasi  CTPOEHUE
Konnbpn, BOpobbLEB, KaHaApPeeK, OpProB, 4Yaek, rnonyraes,
nennkaHoB, NMUHIBUHOB U T. 4., MOXHO NMPUATU K BbIBOAY,
YTO BCE pas3nuMunuda Mexagy HMMKU CBOOATCA K YacCTHbIM
NPMUCNOCODNEHNAM, XOTS OCHOBHblE YEPTbl CTPOEHMUS Y
BCeX NTUL, OANHAKOBHbI.



http://www.grafamania.net/clipart/page/282/

CTENEHb
K O4YeHb
YyCIOBUSIM

KpanHas
npucrnocobneHmns
orpaHU4YeHHbIM
CyLL,eCTBOBaHUS HOCUT
HasBaHMe crneunanusaymu.
[lepexon K NUTaHUIO TOJSBLKO
OAHUM BUOOM nnLK,
obuTaHune B OY€eHb
OogHOpPOAOHOW U TMOCTOAHHOM
cpene (Hanpumep, B
newiepax) NpMBOAUT K TOMY,
YTO BHE O3TUX YCNOBUWU
OpraHn3mbl XUTb HE MOrYyT.

TakoBbl Konubpw,
nUTatoLMecs TONbKO
HEKTapOM TPOMNUYECKUX

LBETKOB,



http://www.vsesmi.ru/themes/29/2008/10/13

[?current page=2

MYpaBbeEbl,
cneunanmn3auma KOTOPbIX

TOXE obycnosreHa
OrpaHNYeHHbIM POAOM
NULLN, XaMerneoHbl,
NpUcrnocobneHHble K
OOUTAHUID HA  TOHKUX
BETBAX NepeBbLEB.
Cneunanunsauus
nopasndaeT
9BONOLMOHHbIE

BO3MOXHOCTU rpynnbl W
npn ObICTPOM W3MEHEHWUU
yCrnoBuUW cpegbl NpuBoguT
K BbIMUPAHWUIO.



KaTareHes

buonornyeckoe npouBeTaHne OoocTuraeTcd 7
YyNpoLLeHNEM opraHusaumu. KaTtareHes —.
9BOJIIOLMOHHOE  HamnpaBleHue, CconpoBoOXaatoLleecs
ynpoLleHnem opraHnsauun. YnpowieHme opraHmsaumm —
MopdodUn3nonorndeckun  perpeecc — BedeT K
NCYE3HOBEHUID OpPraHOB aKTUBHOW >XU3HWU U HOCUT
Ha3BaHne gereHepauumun. Obwasa gereHepauust Kak nyTb
buonornyeckoro nporpecca Habngaercs y MHOIMX
dopm U cBsizaHa rnaBHbIM 0B6pas3oM C MeEPeEXoaoM K
napasmMTu4eckomMmy mnu cugsavyemy obpasy XunsHu. Bugbl,
nepewegwie K napasutuamy, pes3ko OTnu4arTCca OT
CBOOOOHOXMBYLUMX BMOOB. Y  pacTeHUN-napasuToB
aTpodounpyoTCA KOPHWU, NUCTbA. Hepeako yTpaymBaeTcs
CNOCOBOHOCTL K )OTOCUMHTE3Y, U Takoe pacTeHue
LIeNMMKOM CYLLIECTBYET 3a CYET X034nHa.



nOoOBUJINKA. MOBUJTINKA

OavH n3 Hanbornee
pacrnpoCcTpPaHeHHbIX
HapyXHbIX MapasutoB —
NnoBUMMKa, pacTtyuwiass Ha
MHOMMX Buaax TpaB W

KYCTapHWUKOB. [ToBunuka
obBuMBaeTCH BOKpPYr
cTebrneu pacTeHus-

X034MHa, BHEOPSAACb B HUX
npucockamn. Jinctea vy
NOBUNUKK OTCYTCTBYIOT:
OHa nuUTaeTcAa TONMbKO 3a
CYET  OpraHWYeckux wu
MUHepanbHbIX BELLEeCTB
X034MHa.

http://karantin39.ru/objects/plant/1266




JIeHTOYHbIN YepBb
http://www.medkurs.ru/photo/2328
2.html

Y XMBOTHbIX, Hanpumep

NEHTOYHbIX YepBeW,
peayuupyroTcsa  opraHbl
4YyBCTB,
nueBapuTenbHagd
cuctema, ynpoLlaeTcs
CTpOeHUue HEepPBHOWU

cuctemMmbl. B3amMeH y HUX
pPa3BMBAOTCA PasfINYHbIE
YacTHble
npmMcnocooneHns —
MPUCOCKHN, NPULENKMN,
cnocobcTBytowme
yOep>XXaHNIo B KULLEYHUKE
X035IMHa.



Bbluni LUeneHb, (poToO C canTa
www.itg.be
http://sandieqo.russianamerica.c

om/common/arc/?id cat=20&&id

story top=312322

Hanbonee

NPOrpeCCUBHOrO0 pPasBUTUS
y napasmtoB AOOCTUraet
nornoBas cucrema. bblunn
LeneHb, napasutupyrowimnm
B KMLLEYHUKE YenoBeka, 3a
cBOKO XMU3Hb (18-20 ner)

npon3sogut okono 11
MnpAa. anu.
3awmnLEHHOCTb Ternom
X035MHa n BblCOKad
NNOOOBUTOCTb
obecneymnBaroT nNX
LLIMPOKOE
pacnpocTpaHeHune n
ouonorunyeckoe

npoLBeETaHME.



Acunauns
http://haishendivers.narod.ru/im

ages/photoqgallery/underwater/

[lepexoq K cuggademy
obpaasy XXU3HU 7
NacCUBHOMY NUTaHUIO
(Hanpumep, acumaus)
COMpoOBOXOaeTcH
YNpOLLUEHNEM
opraHmsauum 7
yCTpaHeHNeMm oT

KOHKYpPeHuun ¢ gpyrmmu
BMOaMU, YTO Takxke BedeTr
K COXpaHeHuio Buaa.
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