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

CoctaBuTtenb bonbliakos 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, nnu MopdoPU3NONOrM4ecknin nporpecc, —
9BOJIIOLUMOHHOE  HamnpasreHune, CONpoBOXaatloLeecs
NPUOOpPETEHNEM KPYMHbLIX W3MEHEHUW CTPOEHUSA —
apomMopdo30B. ApoMopdo3 O3Ha4aeT YCroXHeHue
opraHnsaumu, NoaHATUE ee Ha bornee BbICOKUN YPOBEHD.
MI3MEHEHNA B CTPOEHUM XKMBOTHbLIX B peayrnbrarte
BO3HMKHOBEHMUS apomMopd030B He SBMAKTCA
NPMUCNOCOBNEHMAMN K KakmM NMbo  crneumnanbHbIM
YCIMOBUAM Cpefbl, OHN HOCAT ObLKnN Xxapaktep v gatoT
BO3MOXHOCTb pPacCLUMpUTb  UCMNOMNb30BaHME YCroOBUMU
BHELUHeN cpedbl (HOBble UCTOYHUKM NULLM, HOBblE MecTa
obutaHus).



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

815/

Apomopdro3bl obecneumBaloT nepexoq OT MacCUBHOIO
NMUTaHNA K aKTMBHOMY (MOSABMEHME YencTten vy
MO3BOHOYHbIX),
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CreJier ORVHSI:

1 — MO3BOHOYHUK, 2 — pedpa; J — 4YepenHasa KopoOka, 4 — BepXHAA
JeJII0CTh, § — HIDKHAA YeJlocTh; 6 — KOCTH #KabepHOW KpeImMEKU, 7 —
KOCTH PPYAHOI'O NJABHHKA, 8§ -— KOCTH OpPHOWHOrO IJaBHMKA.

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

-ryb/

NMOoBbILLAKOT NnoABUXHOCTb XNBOTHbIX (no;uaneHme
CKeJlieTa KaK MeCTa lNnpuKkpernieHnda Mbillu,



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

html

3aMeHa nfiacToB [flagkou MycKynatypbl y 4yepBen Ha
MNy4YKM NonepeyHonorocaTton y YrieHNCTOHOIMX),



ObIXaTenbHY0  OYHKUNIO
(BO3HUKHOBEHUE Xabp U

nerknx),

Xabpbl pbIO.
http://lwww.pro-ryb.ru/stroeni
e-ryb/organy-dvhaniya-ryb/
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CHabxeHune TKaHeu
Kncrnopogom (nosiBreHue
cepaua  y  pbiO WM
pasgeneHue

apTepuaribHoro 7
BEHO3HOIMO KPOBOTOKA Yy

NTUL U MITEKOMUTAIOLLMX).

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




Bce 9TM  un3MeHeHuda, He  Byayym  YacCTHbIMUK
NpPUCNoOcCOBNeHNsIMN K KOHKPETHLIM YCIOBUSIM Cpefabl,
NOBbILLIAKT UHTEHCUBHOCTb XU3HEOEATENbHO XUBOTHbIX,
YMEHbLUAOT NXx 3aBUCUMOCTb oT yCrnosum
CYLLIECTBOBaHMUS. ObLwas yepTa apomMopdo30B
3aKfyaeTca B TOM, YTO OHWU COXPaHAKTCA Mpw
AanbHeNLWen 3BoNIOLUMN N NPUBOAAT K BO3HUKHOBEHUIO
HOBbIX KPYMHbIX CUCTEMATUYECKUX FPynn — KNaccos,
TUMOB, HEKOTOPbIX OTPAAO0B (Y MNEKONUTAKOLLNX).



ArnnoreHes — 9BOJIIOLIMOHHOE HanpasBneHune,
conpoBoXgatruleecs npunobpeteHnem wunagunoaganTauun,
nnu annomMmopdo3os). Naonoagantauus —
npucnocobneHne K creunanbHbIM YCIOBUSM Cpeabl,

nonesHoe B 6opbbe 3a cywWwecTBOBaHME, HO He
N3MEHSIOLLEE YPOBHSI OpraHu3aLuum.



http://chamaeleon.ru/

[TocKkONbKY KaXablh BUO OpraHnMsmMoB obuTaer B
onpedeneHHblX MecTax, Yy Hero BblpabaTbiBalOTCH
npucnocobrneHnss WUMEHHO K 9TuMm  ycrnoBuam. K
ngnoagantaumsmM  OTHOCATCA  MOKPOBUTENbLCTBEHHASA

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 dgopma Terna ckaTtoB 1 Kambarnbi.



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
npeobpasoBaHUAM

noaBepraeTcda ndatunariad
KOHEYHOCTb

MNEKONUTaKLLMX.
PaccmoTtpuTe, Kak
pasHOOOpa3H:LI doopmbl
KOHEYHOCTHU OHOro
oTpsga HaceKoMOSIAHbIX:
NPbIFYHYKKA, POOLLIErO
KpOTa,



XOpOLO nfaBalwLWen BbIXyXonu, nOuTarwenca noa
BOOMW.

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



TOYHO TakK Xe pasnuyus
BHELLHEIo BMuaa 7
aetaneun CTpPOEeHUda
XXMBOTHbIX, OTHOCALLUXCA
K OTpA4y NapHOKOMbITHbIX

Bbl3BaAHDbI
HEOANHAKOBbLIMA YCJ10BUNA
BeremoTt 1 6eremoTuk B 30onapke lNataHa NX CYLLIECTBOBaHUS.
http://migranov.ru/nepal/kathmandu/48.php
c¢doto: Jlocb

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




[Tocne BO3HMKHOBEHUA apoMopd030B U OCODEHHO Npwu
BbIXO4Ee rpynnbl XMBOTHbIX B HOBYIO cpeny obuTtaHus
HauyMHaeTcs npucnocobrneHne oTaeNibHbIX MONynAuUun K
YCITIOBUSAM CyLLeCTBOBaHUS NUMEHHO nyTem
npnobpeteHnsa wuagmnoagantauun. Tak, Knacc nNTul B
npoLecce pacceneHnda nNo cywe gan rpomagHoe
pa3Hoobpasne dopmMm. PaccmatpuBasi  CTPOEHUE
Konnbpn, BOpobbLEB, KaHaApeeK, OpPnoB, 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, OOMHAKOBHbI.



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

KpanHssa CTEeneHb
NPUCNOCOBNEHNST K OYEeHb
OrpaHNYEHHbIM YCITOBUSIM
CYLLIECTBOBaHUS HOCUT
Ha3BaHWE cneunanu3auun.
[lepexon K NMUTaHUIO TOJSBKO
OAHUM BUOOM nuLn,
obuTtaHune B OYEHb
OogHOpPOOHOW U TMOCTOAHHOM
cpene (Hanpumep, B
newiepax) NpMBOAUT K TOMY,
YTO BHEe 3TUX YCNOBUU
OpraHM3mMbl XUTb HE MOTrYT.

TakoBbl Konubpw,
nUTatoLMecs TONbKO
HEKTapOM TPOMNNUYECKUX

LLBETKOB,



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

[?current page=2

MYypaBbe/bl,
cneunann3auma KOTOPbIX

TOXeE obycnosreHa
OrpaHNYeHHbIM POAOM
NULLN, XaMerneoHbl,
npuUcrnocobneHHble K
OOUTAHUID  HA  TOHKUX
BETBAX NepeBbLEB.
Cneumanunsauus
nopgasndaeT
9BOSOLMOHHbIE

BO3MOXHOCTU rpynnbl w
npn ObICTPOM W3MEHEHWUU
yCrnoBuUW cpegbl NpuBoguT
K BBIMUPAHMUIO.



KaTareHes

buonorunyeckoe npouBeTaHmne OocTuraeTcd 7
YyNpoLleHneM opraHusaumu. KaTtareHes —.
9BOJIIOLMOHHOE  HamnpaBfeHue, CconpoBoOXaatoLleecs
ynpoLleHnem opraHnsauun. YnpowieHme opraHmsaumm —
MopdodUn3nonorndeckun  perpeecc — BedeT K
NCYE3HOBEHUID OpPraHOB aKTUBHOW >XU3HW U HOCUT
Ha3BaHne gereHepauumun. Obwasa gereHepauusl Kak nyTb
buonornyeckoro nporpecca Habngaercs y MHOMX
dopm U cBsizaHa rnaBHbIM 0B6pasoM C MepPexoaom K
napasmMTu4eckomMy mnu cugsavyemy obpasy XunsHu. Bugbl,
nepewegwie K napasutuamy, pes3ko OTnu4arTCca OT
CBOOOOHOXMBYLUMX BMOOB. Y  pacTeHUN-napasuToB
aTpodPUnpyoTCA KOPHWU, NUCTbA. Hepeako yTpaymBaeTcs
CNOCOBOHOCTL K )OTOCUMHTE3Y, U Takoe pacTeHune
LIeNMMKOM CYLLIECTBYET 3a CYET X034nHa.
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OBUJIUKaA. NOBUJIUKA

ttp://karantin39.ru/objects/plant/126

OavH n3 Hanbonee
pacrnpocTpaHeHHbIX
Hapy>XHbIX MapasnuToB
noBunnKa, pacTtywasd Ha
MHOMMX BuOgax TpaB W
KyCTapHWUKOB. [ToBunuka
obBMBaeTCH BOKpPYr
cTebrneu pacTeHus-
X0341Ha, BHeOPSAACb B HUX
npucockamn. Jinctea y
NOBUITNKM OTCYTCTBYIOT:
OHa nuUTaeTcA TOMbKO 3a
CYET  OpraHMU4Yeckux u
MUHEpParbHbIX BELLECTB
X03d9nHa.

6



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

Y JKMBOTHbIX, 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, (poTO C canTa
www.itg.be
http://sandieqo.russianamerica.c

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

story top=312322

Hanbonee

NPOrpeCcUBHOr0 pPasBUTUS
y napasmtoB AOOCTUraet
noroBas cucrema. bblunn
LeneHb, napasutupyrowimnm
B KMLLUEYHUKE YenoBeka, 3a
cBOKO XMU3Hb (18-20 ner)

npon3soguTt okono 11
MnpAa. anu.
3awwmnLEHHOCTb Ternom
X035MHa n BblCOKad
NNOOOBUTOCTb
obecneymnBaroT nNX
LLIMPOKOE
pacnpocTpaHeHune n
ouonorunyeckoe

NnpoLBeTaHME.



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

ages/photoqgallery/underwater/

[lepexoq K cuoayemy
obpaasy XKU3HU 7
NacCUBHOMY NUTaHUIO
(Hanpumep, acunauns)
COMNpOBOXOaeTcH
YNpOLLUEHNEM
opraHmsauum 7
yCTpaHeHNeMm oT

KOHKYpPeHuUun ¢ gpyrmmu
BMOaAMM, YTO Takxke BedeT
K COXpaHeHuio Buaa.



INnTepatypa

3axapos B. b. Obwaga 6uonorua: Yueb. ina 10-11 kn.
obweobpasoar. yupexaeHuu. - M.: dpoda, 2004.
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