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“Fardi inkisafin biologiyas1” darsliyi Azarbaycan Respublikas1 Tohsil
Nazirliyinin 02.12.2008-ci il tarixli 90 sayli amri ilo tosdiq edilmis
program osasinda tortib edilmis vo hamin darsliya Tohsil Nazirliyinin
29.12.2009-cu il tarixli 1490 sayli amri ilo grif verilmisdir.

Azarbaycan dilinds ilk dofs yazilan bu doarslikde ontogenez zamani
canli orqanizmin amolo golmasi, ayri-ayr1 organlarin inkisafi, qurulusg
xususiyyatlori vo onlarda gedon hayati proseslor tosvir edilmis vo em-
briologiyanin an mihim problemlarine aid miasir malumatlar veril-
misdir. Son illor embriologiya sahasinds ¢oxlu yeni elmi moalumatlar
askar edilmisdir. Bu molumatlarin toloboaloro catdirilmasi ligiin Azor-
baycan dilinds dorsliyin olmasi vacibdir. Canli orqanizmin va onu taskil
edon ayri-ayr1 orqanlarin fordi inkisaf qanunauygunluqlarmi dyronmok
biologiyanin an vacib sahalorindan biridir. Bu mosalo hamisa insanlarin
diggetini calb etmisdir.

Doarslik mozmununa g6ra noinki universitetlorin  bakalavr va
magistratura tohsil pillalarinin talobalori tgiin, o, ham dos tibb sahasinda
calisan miitoxassislor i¢lin do faydalidir.

© 9.9.Somodov, N.T.Huseynova
“MBM” nasriyyati, 2015



GIRIS

Miiasir biologiya daim inkisaf edon elmdir. Hor il bu elm yeni-
yeni molumatlarla zanginlosir. Cox ohamiyyatli nazariyyalor
yenidon baxilir, bazi nozariyyslor yenidon qurulur. Yeni elmi
molumatlar osasinda yeni-yeni dorsliklor vo dors vosaitlori isiq tizi
gordr.

Ospau nHKAMAPBIH OMOJIO3UUACKIHBIH IISM HS3SPH, ISM IS
npaktuk AIsaMUiisatn Bapabip. bens ku, Oy eIMUH KIOMSKINWN
WIS OpPraHW3MHH BSI OpraHjapblH TypyJaylly, HWHKHUIIA(bI
FOUPSHIIIMSIKIIS MUXtSUTHG HA3SIPUUISIISADP Bsl TaHyHAYWbYHITYTIap
UPSUTH CUPIVIID, AP tApsipasH Oy eIMHUH cCailsiCHHISA HEeHu copt
Bsl OKMHCIIp Hapaipliblp, KUHCIAP tsaiimH enunup. by na
OWtKWYUITUK BS IIEWBaHIAPIBILBIH MHKHUIIA(BIHA CI0510 0JIyp.

Son illor embriologiya elminin siratli inkisafi naticasinds bu
sahads ¢oxlu yeni molumatlar askar edilmisdir. Bu moalumatlarin
tolobolors ¢atdirilmasi tigiin azarbaycan dilinde muvafiq darsliyin
olmas1 vacibdir. Darslikdo muasir embrioloji vo postembrioloji
molumatlardan istifado edilmisdir.

“Fardi inkisafin biologiyasr” kimi taqdim olunan dorslikds sorh
olunan har bir b6lmoads elmin son nailiyyatlori nazors alinmis

Dorslik Azorbaycan Reapublikasi Tohsil Nazirliyi torafindon
tostiq olunmus proqrama osason yazilmisdir. Darslikdo elmin
muasir taloblarine mivafiq olarag mixtslif organizmlorin vs onlari
toskil edon ayri-ayr1 orqanlarin fordi inkisaf xiisusiyyatlori tosvir
edilmisdir.

Togdim olunan darslikdo nazari material gox genislondirilmis
sokildo verilmisdir. Nozori molumatla tanis olan toloba mustaqil
olaraq programin talablorine uygun biliklar aldo edacokdir. Kursun
tam monimsanilmasi Ggln darslikdo 70-don artiq sokil va sxemlor
verilib. Sonda “Fordi inkigafin biologiyast” fonnino aid adabiyyat
siyahis1 verilib

Doarslik elmin muasir taloblarina cavab veran yeni molumatlarla
daha da zanginlogsmisdir. ©Ominliklo deys bilorik ki, bu dorslik
tolobalar torafindon asanliqla monimsanilocak, clinki gox sads dilla
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yazilmigdir.
FOSIL I

FORDI INKIiSAFIN BIOLOGIYASININ
PREDMETI, TODQIQAT USULLARI VO INKiSAF
TARIXI

[penmetu: Ospau uakumadsia 6uonosuiiacel (Embriologiya)
IMyMH OMOJIOBY EAMIIIPASH OUpH 01y0 (sIpIMH UHKHUIIA(BIHBI BS
ia ontosenesu roiipsHup. Ontosenes Hymypta-mpKedpsHUH
MalanaH/plbbl aHAaH Oalaiiapar OpraHu3MMH IOJALNIL Baxta
rsisap naBam equp. OHtoseHes KU II0BPs OFOJITHIIP:

1. EmOpuonan wunkumadg mmoBpr (eMOpuoseHes3) Haxyn
pUILIEeM AHOBPII.

2. PoctemOpronan Haxy pumeiMIsiH COHPaKbI JFOBD.

Pumeiim mroBpu (eMOproseHe3) MaiiagaHMa aHbIHJIAaH Oasiia-
Wapar msMHH OpraHu3MuH HWymyptamaH Bs ia aHa OstHUHASH
YbIXaHa TSASp OJIaH AIOBps Aeimiup. MAMSUTWIApUH 4YOXYH[a
(mupu Oama nobaH MAMSUTMIISAPAS), O OJKIMIBIISH WHCAaHJA
eMOproHan  moBp  (MyHaHka  eMOpHOH-pIIIEHM)  Haxyn
Ostumaxunu  moBp  (Oy  opraHu3musIpAiss  eMOpPHOHANI  TIOBP
OstHmaxuiayu AOBpP 1 aJIaHBIP) 103 HIOBOSACHHISA pUIedM
JIOBPIH/SH Bl A10JI TIOBPLHSH nbapsatnup. Mucanna 6stuaaxuim
pILILIEHM AIOBPII MaiianaHMbIII HyMypla ymariasiba AUMISHISH UK
a1iH coHpa (riiseymin usaqligm selikli qisasina yapismasmdan —
implantasiyadan sonra) OGamuiaHblp BS WKHA ail jJaBaM €aup,
IYITHKI aiigad (kutuH sMss sUIIMidK aHgaH) AobyaaHa Tsasp
ucs Aron JoBpiHI tsmkun eaup. EMOpuosene3uH 1031 as 6up
ceipa morhalolors Gromiump: Maiiananma, Gronums (O1actomep-
JSPUH SAMSIIS DSJIMSICH), MopyJa, Onactyna, ractpyna, riiseym vo-
rogalorinin amalo golmosi, opranosenes - oprannapbiH, madens
puieimMxariCi  opramapelH  SAMSUIL  9UIMSCH,  (opmaranimMa
morhaloalari.

IloctemOpuonan mroBp pumeidMuH Wymyptagan iaxyn aHa
OSItHUH/SIH YBIXJIBIBBI aHAAH Oalliaiapar OpraHu3MUH FOJIIMITHS
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rsiiap onaH muyiatu simats exup. By mroBp 1 103 HIOBOSICUHIS
Oup chbIpa MAAUCAISPUH (JIOBPISPUH) OJIMAaChl WIS Xapaktepuss
onryHyp. bemsiku, metamopdos, Oroiims, popmananma, 4oxanma,
coMatuk emOpHo3€eHe3, pedeHepacuiia MIaTuCsIIIPU MIIIIAITUIS
eMITHp.

@sapauH (OpraHU3MUH) MU 24aMsAcH OmiaBacuts >KUHCHU
MIIDKEHPSATISPIS  su1arsigap OJAyby IUUIH (spau HWHKAIIA(BIH
Ouososuiace! madens JKUHCH MIIDKEUPSIISIPUH SIMSUISL DSTIMSACUHU
— rametoseHesn ng roupsHUp. JKUMHCH INIDKEHPSIISAPUH  SIMSUIIS
SUIMSCH, HMHKHIIA(PBl XICYCH MAPUUIISTHA {SIIKWT eaup B
pIIIEHMS TSASPKU TIOBP a/ITaHBIP.

®sipau MHKUIIAQBIH 0M0/109MHACBIHBIH taarurat ncyaiapsbl

Osapau uHkHAgbIH OUONOAUMACKHIHBIH MUXtsamud tsarurat
ucy/uiapel  Bapablp.  byHmapa  Mukpockomuiia,  tscBupw,
MITalUCSITA-MOP(OIIOBH, excriepuMentat, OMOKUMUSBU
metomap angaup.

Mukpockonuiia metoayiapel: Miacup emOpuosiobu taarurat
WIUISPUHIS UUIBIT Bsl €1eKtpOH MHUKpOCKOIUIapbIHIaH uctudans
eaunup. bHONIOBM HIIBII MHKPOCKOIUIAPBIHIA apallapblHIaKbl
msacads 0,1-0,2 mkm-don a3 onmaitan ctpyktypsaapsl 310pMSK
0JIyp, JIAKHH eJIeKIpOH MUKPOCKOITy BacutscH WISl apaiapbiHIaKb
msicads 5-10A oman ctpyxtyprapsr amkap etmsx omyp.

Nuieir MUKPOCKOTLIapbIHIA UIIBIT HIIIaJIapPbIHBIH
cuektpisipunasH  uctudans eaunup. MIbr MHKpPOCKONYHYH
MUxtsng HIOBISpPU Bapblp: ajbl UIIBIT MUKPOCKOIY, (a3aibl
kontpactl, wuntepdepencuiianel, momiapu3acuiiaibl, TapaHJIBIT
SIOPLII  Jaupsiv, yiatpaOsHIOBIISMM MHKpOCKoTuiap. Mumisir
MUKPOCKOTIapBIHIA UIIBIT IIIaJIapbIHBIH SIOPLHSH
cnektpaspunasH uctudans onayHyp, amma yintpaOsSHIOBIISHU
MUKPOCKOTIIa Jajba Y3YHIybY HWIIBIT IIAJapbIHBIH SIOPIHSIH
CHeKtpISIpUHUH Jalba Y3yHIybYHIaH taxmuHsIH 2 nads a3 onax
(0,210-0,290 mxM) ThICamambalibl yiatpaOSHIOBIISIY IHITATapIaH
uctudans onynyp. OnHa 3topst a8 Oy MHKPOCKOIYH SIOPMs
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Mmscadscu, #sHE omtuk ceums rabmwmmiisatu 0,1  MKM-A
Ostpalsipup.

EnextpoH MHUKpOCKONyHIAa HUIBII IINAJAPBIHAAH JACHWIL,
enexktpon  myamapeiHaad — uctudamns  emwmp.  Enextpon
IIIATapEIHBIH Janba y3yrnyby 0,05-0,06 A-mup. Mamymayp xu,
I11a AaTTbaChl Hsl TSP ThICa 0J1apca, OHYH OOMIIMS IApsDKACH 151
oup o raAmap apteir omap. byHa »tops nmsg mmacup enektpon
MUKpOCKOIIapbl oOWektn taxMuHsH Oup Heus HU3 MHMH Jsa¢s
Orointmslis MMKaH Bepup. AMMa HUIIBIT MHUKPOCKONY oOWektu
tsixmussH 3-3,5 MuH 1sastiis Tsasp OrouLap.

Tsacsupu meton: by 1icymia Mustifiisin kateropuiiaita ana oyaxn
OpranM3MJIsIpuH  psipau  MHKUIIApbl OUpSHWIMP. TsIcBUpHU
MetoTyH KIOMSIKITMIHY WISl OpraHu3MHUH MIXUsud opraniapbIHBIH
SIMSUTSL DsUTMST MIIIAUTSIpU, WHKHAIIA(BI B TYPYJIYITY IOUPSHUIAD.
Ontosenes mpocecwHas ojaH MIXtsyMd TraHyHAyHbYHIyTIIAp
MISTAMASIH €UITUD.

Muraiincsiiiu mopgoaonu Meton: by meton Bacutsicu wmns
Mixtsind kateropuiiamapa MsSHCYO OJlaH OpPraHU3MIISIPUH Qspan
MHKUIAb! OUpSHIHP. Muxtsumd opraHu3MIISIpUH alphI-aipbl
OpraHjiapblHBIH ~ WHKUIIAQBl,  MSHUOISHKM B TypyJyll
XICYCUMUSIApY MUTaHUCSITN WAKUIISA LACBUD enuup, HAtKs st
Muxtsnud tscuudat BanmuanspuHs auj 0J1aH HIOBJISIPUH OXIIap Bs
Gbsprau KAWAtIIpY akap eIuimp.

Excnepumentan metox: by wmetonna pumeiiM AroBpLHAS
MUKPOCKOTHK BsI MAKPOCKOTIHK Metoa1a MUSIHASIH puIneiMuH oup
LIMCCSACH ISP PUILIEHMS KIOULPLUILp, HAtMKAOS CUHU ojapar
uHkumad etauitn Mmmutn aadumMaKIs Moxtsimad prmeimMuH
alipbI-aiipbl IUCCSUIAPUHUH UHKUIIADBI FOHPSHUIHID.

BbuokumiisBu  meton: by wmetomma emOpuonan  Bs
noctemOpuonan mwoBpas opraHudmMuH Mixtsumd toxyma Bs
LIDKEHPSUISIPUHNH, O JKUMJIAISH )KUHCH IIDKEUPSIIPUH KUMUSBU
tapkuOU OHPSHUINP.

FORDI INKISAFIN BIOLOGIYASININ INKISAF TARIXi



Osapau vHKUIIAQBIH OMOJIO’MHACH €IMUHUH tapuxu 4ox
TAUMIUDP. BHUp MIIDKEHPSISH MIPSIKKIO OPTraHU3MHH  SMSUIIS
SUIMSACH BS MHKHUIIA(BI IUIS OM3UM epasiaH SBBSUT WHCAHJIAPHI
MaparjJaHabIpMBIIIep. PapauH WHKAMAQHl MATTHIHAA alpbI-
aiipel  amuMwusip MOXtsiud QUKUAPIAP HPSUTH  CHPMIIIAND BS
Hatwksng  Oup-OMpHHS 3WAN OJIaH HA3APUHASUIIp MelaaHa
ssumutup. byrnmapnan  Oupu  mpedopmusm, AudSpU UCH
€NUIEHE3 HA3APUNNACHIND.

IIpedpopmusm (nateiHka mnpa€ — ABBUDKA B (opma)
xsipsiiianbin ueitanapsl XBbIbI osrin conyHia MeiiiaHa YbIXMBbIIIT
B XBbIbIbl scpag SIpKIsHAUPUIMUILINAD. DBy HA3ApUANANAs
310 ISP OMP OpraHu3M, O KIMJIISISH HHCaH tam hopmatamMbIIn
opranyiapjiaH uoapst, aMma KUYMK FOMUIIS rabdarxkaaaH Iia3bip
NISKWIIS  KUHCH  IIDKEHpSAs MIoBXKyanyp. WHkumad wucs
muddepeHcuacuiiacbl3s  OpraHU3MUH — HaidHbBI3  KAMUHMSUKA
OroMuMscUHASH nbapsataup.

[Tpedopmuctisip uHKHIad MPOCECUH/IS Keuuititst
JAWAIIAKISIPUHA ~ MHKap eaup. Olmap 2 rpyma  alpbuUIbIp:
cniepmatukaspst B oBuctisps. Cnepmatukisipsi 310psi OpraHu3M
a3bIp MISAKAII crieMato3onuisipas MIoBxKy R oinyp. OBuctisap ucs
ujva eIUpAWIISp KU, OpraHu3uM (puuieiM) crepmato3onusipas
nennn, Wymyptaga maselp MIAKWIAS MIOBXKYALYp, MailallaHMma
3amMaHbl Hymypta mipkenpsanss gaxuia ojian cnepmato3ous] HaaHbI3
pumeiM 1UOH TryAga  Matepuaysiapel  poJIyHy — OMHAMbIp.
[Ipedpopmuctisips 31ops wisgp OUp OpraHusM, O KIMIIAISH WHCAH
FO3IIH/IS YOXJTy MUTIapia (KUHCH IIIDKEHPSIISIPUH cailbl TAsp) pii-
meiM Hacwusipunu  caxiaiblp. XBbIbl Bs XBbIbIbI sicpun
Msmmyp — amuwosipuaasH  AJlesenmyk  M.Cammepmam,
M.Mannuswu, A.lllannep Bsl [II.boune npehopMu3M
HS3SIpUisiCHHUH tapsdaapsl oaMyIILIap.

Enmdene3s (ifiynamxka enu-coHpa BSI  IEHECHC-MSHIIISA)
HA3SPUUMACHHS 310ps OpPraHWU3M IIeY [ SBBSUDKSASAH LIA3bIp
HISIKWIIIS KUHCU HIIDKEHPSUSIp st MIOBXKY/{ OJIMYP.
Enusenetuxnsp sroctspup kv, OpraHu3M COHpaJaH SIMSIIS ISITUD
B tamamuns MeHuAsH uWHKHUIAd enup, WHKUIIAd MPOCECHHIST
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Opramm3Msl  [IM  MHCJap B IIaM A8 Keddwuitiist
TSMUIIUKIAKISpY Oam Bepup. Ennsenes HA3SpURIsICHHIH sicachl
it Omsum  epagan 384-322 saBesun Apuctoten tsapsdunasn
roiynmymiayp. O, swoctapMuiiaup Kd, UWHCAH PIIICHMHU
MeHctpyan ramgan wuHkdmad emup, MeHctpyan ran wmatepual
poJiyHY oliHalibIp, toxym Maiiecu puielimMs HajlHbI3 popma BEpUp.
Apuctotenun GUKHPHHKS MEHCtpyall TaH a PUIISHMUH HHKHAIIA)
etMaKk HMMKaHbl Bapablp. AMMa Apuctotens srops sicac MscCsUis
PULICHMUH HSASH SMSUIS DSIMSICH ACHUI, HAWMH Bacutiacu wiist
amsuig aanmscuaup. O, Oy mpocecu redpu-mMagau ojaH HIIAIIM
TIBBS WIS SUIarSUITHAUPUP. PHIIERMUH AMSUIA  DSTIMSCUHUH
MEXaHU3MHUHU JI31H u3all eas omnmMsics s Apuctotenun emmae-
Hetuk uaeianapbl — OpraHM3MUH MHKHIIAQ etMscH IarrbIHAaKbl
uaeanapbpl e€IMUH UHKAMAQBIHIA MIMIIM poJd  OWHAIbL.
Apuctoten xapammiiiis #onmy wig Muxtsang melBaHIapblH
PIIIEHMITIPUHA FOUPSTHIA, WHKHUIIA(BIH Muxtsumd
MSPUULUIApUHIA tolyr WymyptacbiHbl adapar toMyr pumeimu-
HUH UpSHMHUH WHKAIMIAQBIHB  IOUPIHMULIAND, aKYJIaHbIH
MHKHIIAQBIHBI U314, apbUIapblH NapteHoreHet K MHKUIIa(bIHBI
amkap etau. brtin OyHmap eMOproio3uitaHbIH HHKHUITA(QBIHA YOX
OroHIIK tsicup aroctsapau.

HMunnokpat Ou3uM epafaH SBBSJI OPTaHU3MUH SIMSIISL ISUIMSICH
Bl MHKUIIa(bl marrsiiga Gukupiasap upsu cupmimanp. O,
UKUtoXymily HI3IpUNISACUHU BepMUILIUD. By HA3ApuUidiisiis stops
WHCAaH  pUIIeMM  KAIM B ragplH  «tOXyMJIapbIHBIH»
OUPIAIIMSICUHISAH AMsUIL dstup  (sbstts o mroBpas KUHCH
HIIDKeUPSUIp Iarrbiaa mey oup msurymat ox uan). lunmokpat
OpraHoseHe3 HIarrblHaa Aa MIHISH QUKHPISP CIOWISMULIAND.
AmMMa OHYH GUKHPUHXKS pHIIEHMUH OHIIH IIUCCSUISIpU eMHU
Baxtaa simsuis asmup. Apuctoten ucs aroctsIpMUII AP KU, Opraxaap
eilnn Baxtma pgeiinn, OuUp-OMPHHUH apAbIHXKA USAPYIKSH SMSIIS
ISUTHP.

XBBIbI sicpiss MUKPOCKONYH KAIGH WIS sularsjgap oJiapar
¢bspau  mHKUIIA(bIH OHMOJIOMHACHIHBIH MHKUIIAG tapuxuHIs
OroMuK mpstmungiinm Hapauael. P.I'paad itymyptansirna xicycu
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ropyraap stopau. O, HIMUH roByryiapsl Hymypta anigaHabIp/bl.
Scnuans Oy TOBIyrmapblH wislp OupuHAs Oup sAmsan iymypta
mpkeipsacu (dymypta) ieprnsmmp. By royrmap enms rpaad
roByryiapel aapl anteiHga gaxun eqwiau. A. JleBenuryr 1677-xu
s criepmatozonyispu kg etm.

Ospau wHKUIIAQBIH OMOJI03UHACKIHBIH tapUXUH/IS STH MITIIIM
msipusutst Kacmap Bongyn aget wins 6absibiasip. 26 ianuist K.Bosd
1759-xy WA «ukumad HA3SAPUNISACH» aJJIbl
mucceptacuiiaceiubl - taraum  etnn. O, toilyr pumedMuHMH
MHKAIIA(QBIHBL U3JBIAAPAK WIK (s enudeHe3 HA3SIpUUIACUHU
enMu xAWStagH  scacnanaeipabl.  lsmun
scapst dtopst K.Bond IletepOypr enmutsp
AKaneMHuachIHBIH akageMuku oyiay. O, pu-
MEHM/IS MIS3M KaHAJIBIHBIH WHKHUIIA(BIHBI
OanuTaHbbDKBIHIAH taM Qopmaliaiiana raasp
taceup etmMumoup, wnHCaH Bs toWyr pu-
HeUMUHAS ~ XICYyCH OpraHbl —  BOJd
KUCUMKUUMHU (WIIK Oroupsiin) ksamd etau.
O, outkmsipun Metamopdo3y marrelHIa WK
WJIeaHbl UPSUTH CIPALL.

by envMuH uHKHmIadbIHAA ~— MLACUD
emOpuosiodniianbiH ~ Oanucu  IletepOypr
akanemuku Kapn MakcumoBu¢ bepun Orofiik
xuamatu - oamymayp. O, 1828-kxu  wing  «llleitBannapbin
unkumadsl tapuxu» scsapunu Haznael. O, toMyr BsI MSIMSUIAISIPUH
PUIICHMISIPUHUH ~ UHKUIIA(QBIHBL  IOUPSHAIOK  enudeHetuk
tsacaBBUpISApHU Aamia ASpuHIsAH sicaciaanasipabl. K.M.bep pirmeiim
BApATIApH miarrbiaga tsawm iapataer. K.bep wki wik piimeiim
BAPSITUHUH AMSUISL DSIAUNMUHU  SI0CtIpMHUILIMD: aHUMal Bs
Beaetatus. K.beps stopst aHuMan BApArAsH Aspu, CHHUDP cuctemu,
IIUCC Opranjapel, s3suist Bs ckenel (cumik) wuHKHIIAD
eaup.BesetatuB BspArasH raH mamapiapbl, CEJIMKIMA THILIAap,
OabbIpcar KaHANBIHBIH JUBapbl WHKUIMAG emup. bep mnk gsads
olapar MSAMSUIMISIPUH, O OSKUMJSIASH MHCAaHBIH Hymypta
mnpkeipscuan  sopan. O, UEIMYMHUH MOXtsud  OHypbasbl

Karl Ber
(1792-1876)
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[IeWBaHIApBIH BS MHCAHBIH PUIICHMUHUH MIXtsind wHKHUIIAd
MAPLUBIIIPUHA U3JIAHAPSAK pUIIEMMHH OXIIApPJIblbbl TAaHYHYHY
BEPMUIILIUD.

bep oroctapMumoup Ku, poeumas  SABBUDKA  tMIIMH
anaMsUIIpu, COHpa WCS apAbDKBUT ojlapar CUHQHH, IAClTHUH,
YKUHCHH BSl axbIp/ia HIOBLH su1aMsAtiisipy MeljaHa YbIXbIp.

Osapau WHKHUIIA(BIH O10JI09MaCHIHBIH tapuxuns
Muraitucsum emOpuosiosunitanbiH 6anuisipu A.O. KoBanieBcku Bst
N.. MeuHHMKOBYH HIUISAPH XICYCH MAPLLUIL tAIKWI enup.
KoBaneéBcku piymeiM BspArIApy IHArrbiHAa Muacup tsummu
Hapatel.

by tanmms 3r0psa puiiem BApAIISpUA 4 KUPALP: ektnepma,
entonepma Bst me3onepma. llsgp prumieiiM BApATHHISH MUBadur
oprannap unkumadg emup. Tepmunmap E.lllexken tsapsapunmsa
tsxmud eI IMHATIIID.

A.O.Kovalevski (1840-1901) i..Mecnikov (1845-1916)

@ .Miyinep Bs E.lllexkken r03JISIpUHISH ABBSUIKH BS FO3IISTPUHUH
anap/eibbl taaruratiapa scacianapar 1866-xbl uijs 0uoleHetnk
ranyny yaratdilar. by ranyna s1ops ontosenes Qpuio3eHe3uH reica
tskpapeinplp. by ranyH enMuH UWHKUAMIAQBIHAA MIIIIIM POJ
oitHanel. OwntodeHesns (QuiIo’eHe3 apachlHAa TapUIBLIBITIIBI
snarstHiuH onMack! uzaeitacel A.H. CeBeptcoB tapsdunass nama aa
uakumag etmupungu. O, OuodeHetuk raHyHy Jama Ja
taxMuIAI AN pspsAK puneMOproseHe3 HA3ApUHisICUHM Bepau. by
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HS3ApUMAsHsS 210ps  oHtodeHe3 (UIOIeHEe3W HSIUMHKH TIbica
LKW tAKpap eaup, eMHU 3aMaH1a OHtO2eHe3 3aMaHbl sDK1a11a
onMaiiaH ienu sutamstisp meiigana ybixelp. Ospau UHKUAMIADBIH
ounonosuitaceiaeia tapuxuuas b.I1.Tokun, JI.B. Benoycos, B.Py,
I''Ineman, II. Jlwwmu, I1.VMBaHOB BSi C. QIMMIISIpUH OIOMIIK
XUIMAUSIPU OIMYIIAYD.

Osipayu nHKUIAPBIH OMOI03UHACH JHASP OUOJIOBU EIMIISPIIS:
anatomuiia, pusnosiosuiia, nuctonosuiia, cutonosuiia, 3001031iia,
seHetuka B OMOKMMIda eNMIISIpU WISl ChIX snarsgap dsamuitiisat
aroctsapup.

@sapau nHKUIAQBIH OMOJ03UHACBIHBIH 1AM HA3SPU, LISAM 14
npaktuk susgmuitiisatu Bapasip. bens xu, Oy eIMUH KIOMSKINAN
WIS OpPraHW3MHH BSI OpraHjapblH Typyaylly, HHKHUIIA(bI
FOUPSHIIIMSIKIIS MIXUITIG HA3SIPUUASISADP Bl TaHyHAYHbYHITYTIap
UPSUTH CUPIUILD, Tudsip tapsadasH Oy enMuH caitsicunas ienu copt
BSl OKMHCILIp Hapaiwliblp, XKuHCHAp taiimH emwmp. by nga
OMIKMYMITHK BS IIEWBaHIAPIIbILBIH MHKUIIA(BIHA CSI010 0yp.

Excnepumentan emOpuosiosuiianeiH Oanucu caifbuiad B. Py
tapsunaan 1887-cu mnas amapeuiMmein tapuxu taCpidost OyHa
cuont onmmymayp. bens ku, o, rypbaba pIINIEHMUHUH WIKUH
OnactomepnsapasH OWpUHM TalHAap HHHS WIS CAHCMBIII BS
ronaupmuanp. CoHpanap cab raiamsil o Oupu Omactomep
uHKHIAag eaup Bs OHJAH OPTaHU3MHH HapbIChl SMSUIS DSUTUPIU.
Jlakxun Oyna oxmap taCpubsiuu amapapksH LleptBur msms
oilyuMmyll Onactomepu apajgan 3rlUPMULIALP B cab TaJIMBIII
OnactomepsH tam HOpMaT PIIIEHMUH MHKUIIA(BIHBI MITITAIINISA
etMumnu. bynynna na cuOut ollyHMyIIyp Ku, MSIIB OJYHMYIII
omactomep Oamra OmactoMepisipuH HOpMaJl MHKHIIA(gbIHA MaHE
onyp. ['.Illneman tapsaduHAsSH pIIISHMISP L3SPUHIS MHKPO-
Csppaiuitys ncyuiapbl MIUITHUO MAa3bIpIaHMbIIIbIp. OHIapbIH
Bacutscuig  melBaH  MymyptamapblHblH  ThlladuiapbIHBIH
YBIXaphLUIMAChl, OUpP PILIEHMUH MIUCCATISIPUHHU IUISIP PIIIEHMS
CaJlalABIPbUIMAChl BS MHKHUINA(] [YIH SJBEPUIUIH OJIaH Maiie
MIIIUAtMH  Ia3bIpJIaHMachl  MIMKIOH  OJMYLIAyp. Msmmryp
emOpuosior ['.Jlpum emOpuoHan tAH3UMIISAMSA IAAMCICUHU,
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pLIIEHM IIUCCSUIIApUHUH ieHu, tam Qopmanammein  dsapas
YEBPUIIMSCHUHU U3alll etMsIiisl YalbIIIMbIIIJIBIP.

Bspnaenucu mopgosene3un, Beretatus Bs seiipu-CHHCH YoXal-
MaHbIH IOUPSHUIMACH eMOpHoJIoduiiaaa MuuiiM ep tytyp. Llsuis
XBBbIbIbI sicpun birinci #tapsicbinna P.Peomup Bsi A.Tpambie
tapspuHassH peseHepacuiia TMpocecspUHUH tatrurwHS  ana
tsICpuOsUIAp anmapbUIMBIIT Bsi Oy camisas HeHW ICyuIapiaH, O
cuMIIsLIsH, takpap amnytacuitanapaas, uctudans onyHMyHayp.

Muacup mroBpas eMOpuosiosuilanblH HeHu ucturamstinspu, o
CUMJISIISIH, HS3SipU  eMOpuoJioduiia B MUralucsum-tsaxamiyl
eMOpuosiosuifa ukumad etMumaup. byHnapsiH HapaHMackiHza
Bs uHKuImadeigaa A.I'ypeuu, K. Yonnunrton, .1 Imanmaysen Bs
J1.®@unatoB OrOMITK POJT OMHAMBIIILIAP.
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FOSIL IT
KINSIYYOT ORQANLARI

QaApIMH  AMSIA  DSUIMSACH SKUHCHUMAt LIIDKEHPSIsipy Vo
cinsiyyst orqanlart wns sutarsmapapip.  TsSKamiyl TPOCECHHIS
KUHCHWHAL NIIDKEUPUIAPU KUHCUNKAL OpraHIapblHAAH SBBSII
MeigaHa AsuMuaup. JKUHCHUINAt NUDKEHPSISAPUHS LSS
uotumanm  yoximpkeHpsmmsapas  tacaaud emmaup.  Masalon:
Oabbipcaroonuryriumapaa  — mmapama  extogepma  ratelHIa
(dbopmanammMsbII criepMato3ou]] B HyMmypta IIIpKeps onyp, amma
OyHJIapAa OJKUHCUHHAt I3BISpPU  OJIMaMBIIIJBID, MaiagaHMma
ektoyiepmMa TatelHJIa deIup. Nacter rypajiapaa HcCs >KUHCUNMsL
IBBIAPU  AMSUIS  danMumup. JKuHenidat nppkedpsusapn  —
criepMato3ouIAp Bs HyMypta UIDKEHpsuisp MiBadur ojapar
toxymnyr Bs Hymyptanmbirga uHKdmad eaup. ToxXymmiyr Bs
HyMyptalbIbbIH MUTAAPHI MICHBaHIAPBIH MIXtITAD tUTUISIPUH/IS,
npitta XopAaabUIaphiH MIXtUTH( CHHUGIAPUHIST MIXtITUD OTyp.
AMMa tgkaMmIUl TpOCECHHAs Hactbl TypAiapAaH MAMSIIUIAPS
TObPY et IUKKS KUHCUUHAL L3BJIApU rypyjyuka
MUPSAKKSIOIAMIMUII B MSIMSUTWIISIPAS, O KIMIISJITH MHCAHJA SH
WIKCAK WHKUIIAd CABUUMACUHSA dYatMblmabelp. JKuHcuilst
UIDKEUPSULIPUHUH  SMsUIL  DsiMsAcH,  (opmanammacel, Oy
IIPKEUpsUIIpUH  MalajjaHMachkl Bsl MallajaHMBbII WyMyptaHbIH
(3urotyn) mHkHImadb! XKUHCUIISAt IBBIAPUHI deaup. KuHcuitist
L3BJISIPU IULIH BSI €PKSIK )KUHCUANAt I3BISIPUHS OFOJIIHIID.

CuHcH nIIcedpsuIsipuH MHKUIIA(bl MpocecuHsi rametoseHes,
aiippica Hymypla wIICEHpsAIIpUHUH HHKHUIIADB TPOCECHHS
0odeHe3 (0BO3€eHe3), criepMato30MAISIPUH HHKUIA(BI TPOCECUHS
ucsi cnepmatolenes aevimmp. WiIKUH CHHCH HIICEHPAIApA
roHocutnssp aedimnup. bs3u HIOBIApAs roHocutinspuH Oarmira
mucenpsuspasH  tam  aippuiMachl  PIIIEAMHUH  SIH  WIKUH
MAPULUBIIApUHAS  Oamr  Bepup  (Msic., al  ackapuauHAA).
Onypranbutapaa Oy mpocec nsHduiup. ['ymmapaa roHocutisp
PIIICHMUH Oall MUCCSICUHIS, MSIMSUTAIISP/IS UCS apXa IHUCCACUIST
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Hepmstmup. Tsacpuosansap 3amMaHbl MUSHHASH OJIMYIIAYp KU, CHHCH
HIICEeHPsIIIpUH  HapaHMacblHa MUXtsumng  ¢axtopmap  tscup
stoctapup. Msic.,, untpaOSHIOBIISHM  TIAap  BAaCHUtSICHIIS
mAIapatiiapblH iyMmypta MUICEUPsUIIPUHUH CUHCH TLIa3Machl BS
TOHOCHUIAPUH HapaHMa CallsACMHM HaHAblpMbliap. Hsatucsns
HOpMaJl MHKUIIA etMUIl PHIISHMIISIp CHHCH IILICEHpPSIISApIsIH
MAIIPYM OJIMyHUIap. BsA3u OpraHm3muisips CHUHCH ILILCEUPSIIAD
OutiH rompi Ooly sMsuid dsaup. Msc., KUPNUKIU TypJuiapaa
CUHCH  UIICeHpAnsp HUHKUMAQBIH COH  MSAPUISIISUISIPUHISL
«eurtuiiaty ImuceHpsUIApAsSH — HeoOsactmapiaH SMSIS ISUIHP.
Babpipcarbonunyrinynapia CHHCH UIICEHPSUISIp ektonepma  BA
eHtozepMa  LIUCEHpsNsApU  apacblHAAa  LIApsIKAt eAsH  Bs
HHtepctucHal ajjiaHaH IUCceUpsusipasH Hapanblp. Meny3anapaa
M OJYHMYII TOHajanap Oup Heds MIJUIStASH coHpa Ospria
OJIYHYP.

SIMSIISE AATMHUIIT TOHOCHUUISIP SBBSUICS MIICtSITHII COHpajlap raH
axapbl Wi eMOpHOHaJ AaMapiapia IIApSKst eAspsK IsUIACAK
CUHCHIHAt BA3JISIPUHUH MapaHacabbl eps auuip. bypana onnap
Muto3na OMOMIHAPSAK Yoxanblp. Yoxanma MSPUPUIACUHIS OJIaH
JUIIY CUHCH IILICEUPSAIISAP O0TOHMJISIP, EPKIAK CUHCH IILICEUPSIIAP
ucs cnepmatoronmyasap amiansip. st 1963-cu unas T.bekep
MIISIHISIH etMutanp Ku, 2 aiiasir mHCaH emOpuonyHaa 600 000
CUHCH HIICcerpss MIOBCymayp. Scu aibiaga Oy cait 6 800 000-s,
JobylIMaba OUp a3 TaJMBIII OHJIAp JIedeHepacHiia ybpaiibip Bs 1
MJTH.-a Yatelp. Apteir 7 Hanuiel ymarga ornapsid caitbl 300 000-s
0s1pabsap osyp. CuHCH HEtKWHIMIS TAIIp OHJApbIH caiibl 35-40
MuHs yatelp. OocutispasH ¢GApriau onapar crepMatoroHWISp
OLtIH WetKMHIUK AIOBPIL AP3UHI sMsuid dsutip. Hcanaa cuHcu
HIICeHPSATIIpUH pedeHepacHiia mpocecu 6amr Bepmup. OHa 310ps
I sPSip eMOpHOHAN JIOBPAS TOHOCULISP IINallaHMaba, HIIKCSIK
temriepatypyH tssCUpHHS MsIpL3 rajapca MHCaH ArOJICL3 ojacar.

JiSI CINSIYYOT ORQANLARI

WNHcanpa B MAMAMIIAPAS AWM SKMHCUHHAt organlarina
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alllabbIJAKblIAp augaup: Hymyptansir, Oamansir (yIIArisIr),
Oanansir 6opycy, 6ananbir oIy BS XapyKH KUHCUHIAL LI3BIAPH.

Hymyptansir (oBapuyMm) — IuImd meifBaH Bs TaibIHIAPBIH
cuHcHititat Basucuaup. Mymypta IICEHPSHUH AMSIIS HSUIMSACHHHI
tssmuH eaup. Mucanna y3yuinypy 3-4 cMm, €

- 2-2,5 cm, ramerieibbl — 1-1,5 oM, gskucu — 6-8 Tp.
Y ymyptaisIr ciit opras oJiy0, OHypbajblIapAa JaXUIu CeKpecuiia
Bsizucuup (hoyummKysuIapsl Bs mpogectepony macwi eaup). Mku
tsipsadau cumMetpuiiaiia MauK oJ1aH IIeHBaHIapIa Hymyptanbir 2
CUp OJyp: H4YSIpuUCH OOII, KUCAIISKWUIA BS HbIbCaM KHUII
Hymyptaneir. l-cu manga Hymypta mucedps OpPraHblH €nuten
toxymacblHZa MHKUIIA] enspsKk HymyptanblbblH OOILITybyHa
JIIILIP BS XICYCHM KaHaJUIapjia Xapuc OJyHyp. 2-cH Iajijaa
Hymypta micenlpscu OUpsAmIuprucy toxyMaHblH ctpoMachiHAa BS
enutesl tOXyMachIHBIH XapUCH YBIXBIHIBICHIHIA SMSIIS  JSUIAD.
WHcanpga Ku4MK yaHarja yilarjiblbblH HaH  tapsadiaspusis
Hepisimuo, KIUSICH MKU TataaH ubapsataup: Xapuxu rat — ra0bIr
rat1 Vo daxwuim rat — OeiiuH rati. ['a0Owir ratna itymypta nipkeipsicu
SMSJIA DSUIIMAM IMYIH 0, HyMyptaliblbblH SIH SIIIMUANSAtIN
IIUCCSCH Tecad OIyHYP.

Beiinn qat1 kroBUISIK OUPIAIIAUPUCH tOXyMa, TaH JaMapiapsl Bs
CUHUpJSApIAsAH, raObir (at ucsd dYox caiima omnaH Hymypta
dbommkymiapaan uoapstaup. sp Oup GommmkynmyH naxuauHs
bir yumurta hiceyrosi iepasmup. CuHHCH HEtHIIKSHINK
JIOBPIHJIIH coHpa aina 1 doyuukyn Hetunsipsak maptiaidbip Bs
yumurta hliceyro neputon (garin) GomntybyHa atiir vo oradan
yIIarmbIl GOpycyHa Jaxuia odyp. MymyptanbibbiH  Bszudscn
yumurta  hlceyroSinuH  miassipJaHMachkl B ~ CHHCHMIst
IIOPMOHYHUN Ma3bipaanMackindan ibaratdir. Qadin orqanizmindo
yymyptansir bu vozifoni 50-55 itamansk icra edir.

I'ypynynpka radeir rat KroBIISK OMPISAMIIUpUKHM toxXxymanaH
MU 2ATMUTI ctpomaaas tmkun onyaMyninyp. bupnsmanpiku
toxyma mudnsapu apaceiHma WiIKIN  QoHKyuiap (ToByriap)
HEpIIAIIND.
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Hlsip Oup unkin ¢olaukyn 4ox KHUYMK Oy0 XaprkasH Oup
ratma vepnsmmum enuten WIPKEHpsSsspyu Wi optiaMumaup.
Hlsap dommmkynyH MUspucHHIS Oup siusia Hymypla mipkeipsicu
uetumur.

KuHcu HetHIKsTHITUK IOBPITHASH Oanutaiapar avaa oup asds,
opta miecabna mistp 28 suHasH Dir, Oup ¢oumKyn HHKHIIAd
emspsik vetummui gosutukyaa yeBpuiaup. by 3aman Gommmkynaa
apJIbDKbLI oJ1apar Oup chlpa ASHUITUKIUKIISAp Oall BEpUp: 9BBSIIKSA
wikin  QoyuMKynTyH IsbkMH - OrouIinp, Oy 3amaH Hymypta
HIIDKeUpscH 1 oHY smats easH enuten nypkenpsuisipy mecadblHa
Oroiuiiup Bs xapwxasaH mwspdad ruma wns roptump. Conpa
ymypta mupkeiipscunn simats ensH tsakratner enuten nHkumad
enspsk dvoxratnel enutens udeBpuwiamp. by 3aman mipkenpsuiap
cupstns  Oroumiinp. CoHpa GOJUTMKYITYH WUYSPUCHUHIA erutern
UIDKeUPSUISIpUHUH  Oup THcMH  UIIpIOKSIH - AedeHepacuiiaiia
ybpaubIp Bsl OHJIAPBIH HepuHs OOTIUTYT Meinana ubIxbip. LLsvunH
oommyba Qommukyn stpadbiHgakel  gamapiapaan - msihpdad
dbommKyn Maiiecu cbi3Maba Oanutaiiblp. DosuKyn HWHKUIIAd
etnuioks geseHepacuiia odyHaH enutes MIIPKEHPSUISIPUHUH Caibl
aptapibbl IUIH (OJUIMKYIYH NaXWIMHASAKH OOUUTYbYH UISKMHU
OFOHITHTIP. Maiie YOXaJbITKa ($hoJUTUKYITYH enuten
UIDKeUpsUIIpUHYN, Oamira cro3is  QOJUIMKYlny MImuts aobpy
HaxprHnamAbipslp. Conpa yoxratiel enutenus stpadsinia 3ap Bs
oupnsamauprwkn  toxyma rater smsis  dsomup.  Emmten  rater
HIISHAAOAH3s)p 3ap Bacutscuns OUpISIIIUPHKU toXxymanaH
aiipeutblp.  broitiimskas  onmaH  domumkynyH  stpadbiaaaksi
Oouprsaupky toxyma rajblHIamapar Xapmku Tudin ruiiaiia
yeBpunup. Jludnu rumanan antaa ran gamiuanapbliHa MaTUuK OJIaH
rat nepismup.

bensunkns, HetumMuin  (GOJUIMKYIYyH JAWMBapblHAa enuten
HIIDKSUPSUTIPUHISH TAIIKUT OJIYHMYII JaXWIN ASHIN Tat OyHyH
IBSIpUHAS 3ap B Oupmsmaupvku toxymaman ubapsat oman
namapibl B Xaprku Judam  rat  aMsiig  dsiup.  3ap  BA
oupmsmaupky toxyma ratmapel HapaHaHa TsaaIp (QOUTUKYIYH
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JaxXWIMHAS ~ OONUTYbYH — KsAHaApblHZA  (OJUMKYIyH —enuten
MIIDKEHPATSIPUHAAH AMIKUI OJYHMYII XIICYCH TrabapbIr sIMsUIs
ssmp. Mymypta IUpKeHpscH IAMHH Trabapbir  MUSPHCHHJS
Hepasimup, buna itymyptanarisiitan radapeir deyilir.

Tam  detummum — ¢ommakyn — WymyptanbibblH — cstiquHs
MaxbIHJIAIIBIP, WYSPUCHUHISAKA YOXJIy MUIZapja oOJlaH MailleHUH
tasiiuruag naBam aatupmsiinG maptiaiielp B MaileHuH tsa3iiuru
HAtwksAcHHA HetummMum Hymypta HIIDKEUpsCH XapwKs, WsIHU
neputon  Gomrtypyma  atilir.  Mymypta  mmpkeipscHHHH
HymyptanbIriad 4bIXMachl MPOCECUHS OBYJHacuiia aevininup. by
npocec 1 s omyp. Ileputon OomumybyHa mmsiH Hymypta
HIIPKENpsCH yIaribIr 6opycy cayariapsl Bacutsacu wist tutymapar
yIIarJsr 0opycyHa IotHpIUIp, OpajaH UCs yIIaribliba JaXui OIyp.

[Maptnampi Hetummun GonnuKyayH iepuns, qama 10bpycy,
naptnameiin  GOJITUKYIIIAH SBBSUDKST THIPMBI3BI JKHCHUM  SIMSUTS
asmip. OHYH THIPMBI3BI PSIHAS OJIMAChl TOBYbYH JMBAapbIHIAKbI
raH JlaMapiapblHIaH TaHbIH ChI3Machl Wi suarsaapaslp. CoHpa
oup tsapsipastH raHbIH COpyaMachl, TUAAp tapsadasa ucst GomuKy
LNIDKEHPSUSIPAHISA JIATIOUIUH OJMAchl HAUMKSICUHIAA ThIPMBI3bI
KUCUM capbl xKucuMs yeBpwiInp. Cappl )KUCHM 0311 51 UKU HIOB
0JIyp:

1. siruru axyz mMamMuJIssIiK capbl )KUCMU

2. Manbinubl iiaxyy aifGarsl capbl )KHCMH.

Sasp Hiymypta mipkerpsicu ymariasir 06opycyHaa MaiiamaHapcea,
OHJA SIMSJISL OSUISIH  Sapbl  CISIMO  MISTUTH  capbl  JKUCHM,
MailajaHMasca HajlaHKbl Capbl )KUCUM JEHUITUD.

[arurn capel *KUCUM JaXWIM CEKpecuida BS3WISPUHS auj]
oiry0, (MUBSATTAtM Naxuiu cekpecuila Bs3UCH Iecad OJIyHYP)
MIaMWIUTAAKH axbIpbiHa Tsaasp foaliyyot gostorir. Ona srops ast
IAMIUISITUK Caphl )KUCMU atanbip. bBynyH udpas etauiiu mopmon
— mpogectepon (faxyn mpogectuH) MAMHISAIHNH tIH3UM enup.
bynynna smarsnap osiapar mamMWISUIMK LIOPMOHY Ja aJJIaHbIp.
[{opMOH 1isiM Jist WIIKIN GOJUTHKYIIAPbIH HEtHIITMSCHHY JITHIUIUP
(6y mpocecuH rapuibiChiHbl anbip). OHa 310ps A IMaMUTISUTHK
TFOBPITH/A ai0aribl ICHKITH OIMYp.
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BALALIQ

Wucanna Ganansir - ymarisl apMyaa OsH3sp tik S3sU1ABU 13B
ony0, KMYMK YaHar OOUUTYybyHZA, I3 Oabblpcaria CHIMKIHANH
apaceiHia Hepnsimup. Enmm tapsidu iyxapbina, Ha3uk tapsipu ucs
alabblaa OIYp .

VYmarneir 3 muccsasH noapsataup:

1 — #tyxapsl muccsicu — qubu; 2 — opta mmcecsicu — cismi; 3 —
aImabbl MEccscH — oiHy

VYiaribibbiH 2 JSUTHIK Bap - (aXuiiv BS XaproKu JISUTHIH.

Jaxunu nanuiin fyxapblia — ylarjiblbblH OOMHY WISl )KUCMHU
apachlH/a, XapyXKu JSUTMIKM UCS allabblja — yHIArJbIbblH OOMHY
WJISL yIIAJIBIT HOJTy apachIHAA UepIsuIup.

[[uctonobu rypymyiryHa 310psl yIIAriblbblH AUBaphl 3 ratgan
{AIKAIT OyHMYILIYD:

1. Jaxunu rat (endometri). Birratisl 4oXchIpanbl KUPIHKIN
ermten  toxymaceindan — saMss  dsaMuIgEp. Kupnukiu
CWIMHAMPBApU LIDKEHPSUISIp apachlHAAa 4YOXJIy MHIAapAa
OMPIIIDKEUPSTN TAAAMISOSH3AP IIDKEHpsIap (BSI3WISp) Bap.
bynnap cenuk udpaz emup. Cenmuk Oup tapsadasH KupmukiIn
HIIDKEHPSUSIPUH  KUPIUKISIPUHUH  NApSAKItuan  taH3uMm  equp,
mdap tapsdasH ymariablbblH JAaXWUIM CEIUKIM TatelHBI Nom
caxuaiislp. by aa pymeiiMun HopMai UHKUIIAQBI IUIH BaXKUOAUP.
Jaxumnu rat msam s ropyiyky GyHKcHa TanibIibIp.

2. Opta rat (miometri). Caita si3si1s1 toxymachIiHIaH USIIKAIT OJTyH-
myminyp. Opta rat muasip ratmapaan Oup Heust Asids TanbIHIBIP.
S3sina ratel 2 MM GyHkcuiia iepuns detupup: Oup tapsdass pu-
meliM uHkuIad enud OFOMIUIUIOKS YIIArTIbIbbIH YCHUILITHMSACHHS
cs1056 omyp, mudsAp tapsaduaH HelbbLiapar roinH - Oaifbipa
atplIIMachbIHA KIOMSIK €1TUP.

3. Xapwxu rat (perimetri). Ymarmibsipbl npip tapsbasu simats
emup. bupmamampuci  toxymamaH  tSmKun - OMyHMYIITYD.
Ymariubsibbl Xapuku tACUpIApAsSH ropydyp. YUIIaribll HOpMai
BSI3UUUALIS FOHS SHUIMUI BST OLKIIMIIIT OJTYP.
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VYarneir 3 6abna pukcacuiia onyHyp:

1. Ymarneibbia Oanr 6abbl

2. YmarislbbIH 3UpAst Oabbl

3. YiaribibblH €HJIA Oabbl

By Oapnap Oup tapsadasn ymarmeiba, ausp tsapsapasH ucs
YaHabbIH UBApbIHAa OabJIaHApar ymariblbbl HOpMall BS3UHHsALIs
caxyaipip. Sasp OabnapblH (pyHKCHIfachl TMO3yjnapca O 3aMaH
YIIArJblbblH BA3UUMAtM IaiMIIsAp-Jaia Haxyl HWaHa sIUusp,
HAUKAIA IAMABSUTUK T03Yyap.

VYiarneir HyxapelJaH, OHISH Bs apxalaH OWpPISAIIIHPIKA
toxymaman samsuisg ssuvuin neputonna roptunmummanp. Ileputon
VIIArIBIBGBIH 10H tIpsSaGUuHASIN CHIUKININH, arxa tapspuaasH ucs
3 OabbIpcabblH I3ApHHS Keuwp. OH tapsdas ymarisiria
CUJIMKIIMK, apXa tapsigas ucs ymarnusiria a3 oabblpcar apachlHa
oommyr Bap. fdsip misp maHckl oup ca001H TieputoH msapass
untumad mpocecu Oamr Bepsapcs Oy Oomuryriapa maiie toruranap,
HAUDKAOS ISIMUH Maiie ymarieiba tacup easpsk puieiMuH
uHKHUIadbpIHA MaHE OJIap.

VYmarneibbiH Oup Heds BS3UQsCH Bap:

1. Hopman mamusisimuk Oypaja OaniaHbip

2. EmMOpuonan uakummadsl tiMuH eaup

3. Jlron #HetumaukasH coHpa WHbelbbUlapar OHY Xapyoks
YBIXapBIP.
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FALLOP VO YA USAQLIQ BORULARI

dannon 6opynapsl (ymarasir 6opycy, Wymypta Gopynaper) —
SKCsAp IedBaHnmapaa Ccut opran osy0, OananblbblH  HaH
tapsdusapunns fepisuup. bup ycy Gananbiba, AU3sp ycy neputoH
GOILTybYHA aubLIBIpP. Bataibiba aublian ycy Hasuk onyp. Mymypta
HIIDKEHPSICUHU yIIariblba OtHpain e wymypta Gopycy na
ajuTaHbIp. MyMyptanbibbiH axaxabbl 0JIMaIbIbbl IUIH Oy Gopymap
HymyptanpirnapblH axaxariapbl poJiyHy oHHaiblp. Muxtsumd
opranu3Misipas OopynapblH y3yHiyby Muxtamupaup. WMuHcanna
ymanibeir 6opylar: 10-12 cm y3yrirygaa ouryp.

@asnon OopynapblH XapUCH JSUIMHMH stpadblHIa 40X caiiia
cagarjap oiyp . byriap yumurta hiiceyronus tytyaMasbIHbI tSIMAH
equp. bsunspu y3yH ony0, diymyptansiba OabiaHbBIp B OHY
HOpMaJT Bs3MANAta caxmaiteip. Bopymapma yumurta hiiceyronun
tam ¥etummsicu Oarma yatelp, OypJa JaxWid MaialaHma Oari
Bepup, 3urot Oyp/a OrOITHIIP Bs Oasiaabiba FOtIPIYIIIP.

Ymarneir 6opycy Muxtsmund dbynkcuiianap epuns ietupup.

1. ViymyptabibbiH axaxabbl BS3H(SCHHE HepUHS ietupup.

2. Miymypta wpkeiips 6ypazaa tam iteturmmp

3. Ymarneir 00pycyH/1a Jaxwiid MaiaianMa Oar Bepup

4. Maitaranmbli iiyMmypltanbid (3UrotyH) HIIK OIOJITHMSUISIPUHA
BSl YOXILIKEUPSIU PUIIESHMHUH AMSUIS SsIIMICUHU LIMUH enup

5. Kupnuknu [IDKEHPSUIIPUHUH  BSL  s3sU1s1  ralbIHBIH
KIOMSIKJTMIAY WIS PIIISHMI yIaribiba otupip.

6. Ymarneir O60pycy Xapwku M 1ecaObiHa neputon
OOLUTYbYHY VIIAIJIBIT Bl YIIATIBIT HOJMY BacHiACHIS XapukKu
MUt s GUpIASIIupUp.

Muxtsanud xsactaaukisap HAMKACHHIA KUPITUKITN IIIDKSHPSIIAP
B s3sULUIAp  (dAanuiiiisatasH raneip, Oopynap enactukiauitnmHu
utupup, HAUOKIIA pUIIeHM  yIIAriablbblH  OONUTybYHA Keus
ounmup. by 3aman maitananmbii iiymypta 6opyna nakumad eaup
BsI Teiipu-HOpMAaN MIAMIJISITUK OalllIaHblp, KACKUH abpblaap Oari
Bepup. bens manga sxapramuiiiis oy wist ymarisr 00pycyHy
KACAPSIK MaiagaHMbII iymyptans! (primeiimu) srotuppisp.
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OOGENEZ PROSESI

Cox huceyrsli heyvanlarm ilkin cinsi hiiceyralori bir gayda
olaraq riiseym inkisafin ilk morholosinda somatik hiiceyralordan
0z baglangicini alir. Sonra inkisafin ilk va son marhoalasinds amoals
golmoalarindon asili olmayaraq cinsi vazilords toplanir va belsliklo
cinsi vozilorin baslangict amalo galir. Cinsi vazilor boru halinda
olanda onlarda 3 zona ayird etmok olur. Bu zonalar cinsi
hlceyralorin inkisafinin 3 marhalasine muivafig galir. Qametoge-
nez prosesinds hiiceyralorin inkisafinin bir dévrii onlarmn intensiv
olaraq mitoz yolla ¢coxlamasidir. Bu ¢oxalma adi mitozdan onunla
farglonir ki, bolinma naticasinds yaranan hiceyralor baslangic
hiiceyro hacmina catmadan tokrar bolindrlor. Odur ki, cinsi
vazilarin bu nahiyyassindaki hiiceyralor hacmca kigik, sayca ¢ox
olur vo ¢oxalma zonasi adlanirlar. Bundan sonra hiiceyralor ikinci
dovra - boylimo dévrins kecir. Cinsi vazilorin bu nahiyyasindoki
hlceyralor otraf muihitdon gida maddslorini alir vo boylydrlor.
Belaliklo onlar boylims zonasini amals gatirirlor. Cinsi yetiskanlik
dovrii gatdiqda ayri-ayr1 bI-ci daracali oocutlor vaxtasirt novbati
ovogenez moarhalasina daxil olur. Bu hadiss yumurtaligin gabiq
qatinda gedir vo 3 marhaladan ibarstdir: I — ¢coxalma, 2 — boylims,
3 — yetismo.

ApthIr OrONMIHMSIHSIH Auiy CHHCH miceipsacuns bI-ci daracali
oocut jelimnmup. bBrommHMs — IIOBPIHASH COHpa  OrOHIIMSA
Mspusicn  Oanuraielp.  IlamuH  groBp  sp3uHms  dumurta
UIICEHPACUHIA THAAa MaIIsuiapu toruianelp B Oup cbipa cuntez
npocecisip gedir. bI-ci daracali oocutin Groiiimscu 2 boylimo
doracoasindon ubapstaup: az Oroiirvst doroCoSi Bs COX OOMIIMS
doracasi. Bu zaman zilallardan, yaglardan va letisindon yumurta
saris1 mohtaviyyati toplanir. Az GroiiuMsa 3amaHbl muCeHps a3
OroHIiLp akuH OHYH HuBsicuHs bl-Ci mpodasanbi aumionemMa
MAPIISUTACHHS TSAASp auj ojaH BaCuO mpocecisp Oamn Bepup.
Wsiau pubocoman PHT-uu kommamasipan JHT camrsuispu rat-rat
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aptapar, HUBSCHKISIpUH caiiblHbl apteippip Bt firga  sokilli
XpOMOCOMJIApBIHBIH  aktupismmsicu HstuCscunas M-PHT-nun
cuntesu Oamr Bepup. Ribosomlar, mitoxondrilor, Holci kompleksi
Vo endoplazmatik tor miqdarca artir. COX Ow0HIMSI 3aMaHbI
cutormazmana ymypta capbICBIHBIH, TJIMKOT€HUH BSI MabJIapbIH
toranmack! HAtuCsicuuIs oocutuH msICMU KsickuH bOyUylr.

Mumurta muceitpsnsapuans uakumadsl Bs ietuumvsicn madens
CHHCH ILIOPMOHJIAPBIH AMSUIS IsUIMsICH WyMmyplanbirja Oam Bepup.
Muxtsuing  opranmsmusipas  WymyptanblbblH — (popManapsl
¢bsprasaup. bens xu, Hymyptansir Oopymskwiy, auddys,
CaNIUSKWIIN, Y3YHCOB Bs OBal oia Owisip. SH MIpSKKAO
TypyIyuuty iymyptaibir MAMSUTUIISIPS. XacIbIp.

bsi3u opranm3mitsp s, Masalon: muapanap/a, CHSPIApIs Hy-
Myptanslr onmyp. byHnapna OOroHwIssp rpyn  IISAKJIMHJS
WBIBBUIMBIII OJTYp, OOCHUISp MCS TOHIIY HINCEUPSIIAPU yaAMaria
Groimitup. Mumurta muCelpsusipuHuH Oy CIp THAATAHMACHI
darocutap Bs iia nuddys-coautap aanansip. basu cuHdsapaapas
oocutst OUPIAMIMUII HapABIMYBI IIIICEHPSI TOHITY MIICEUPSIIAPH
yamaria oocutu rupananabipeip. byHa iymypta muceipsicuauH
Hytpumentap rupananmacel — JEHUIIHDP. Momniickanapaa,
rypaiapaa  cais KHACAIISKWUIA — TOHAJAIapblH  OJIMachlHA
OaxMaifapar HWymypta MIICEHPSACUHUH cojutap THIaIaHMachl
MLOIIAMAS ~ OJyHyp. Auaumentap ruzananma  ifymypta
IUCEHPSUIIPUHUH ~ TOHAJAaHbIH  JWBapiapbl WA SJArsicu
onMaiiana Oarr Bepup mMosalon, tpematoiapa, 3sUTHIIAPIS, UITSIK
rypayHjaa. by 3aman ruananma CUHCH IILCEUPSUIIPUH IIMCCICH
«tpodocutnap» #axyn domnmukynyap enuten mucCenpsuisipu
Bacutsacunsa mganata keuup. bs3u onyppanmbuiapaa anuMmentap
ruaajaHMa 3aMaHbl Hymypla capbICBIHBIH 3IpTaiapbl (Butesn-
JIO3CHUHIIAP) Oarra opraniapnaa, aisisH rapa Cuiispas, cuntes
onyHy0 ran damarlart ilo #Hymyptanbiba keuup Bsi OrOHISIH
oocutisip axyn ¢osukyslap enuten muceipsuisipu tspsipusasH
((yﬂyﬂyp)),

SAn  Mupskka6 ruganaHMa  (QOJUTHMKYIIapa  MAXCYCIyp.
MsMsanuispas coMatiK MSHUISUTA (OJUTMKYIIap HyMyptalbIbbIH

22



raOpIr TatblHAAH SMSISL JSUTUD. fIyMyptaHLILLIH mnct rateiHaa
ooroHuisp Hepnsammp. Oocuts YEBpUISHISH COHpA OHIIAP
domukynyap IICEHPsUIAPUH Bstsp teJUISPUHUH BacUtICHIISA
HyMyptaJIbIbbIH JAXWIHHS KSUUP BsI WIKWH (QOJUTHKYIUIAPHI SIMSIIS
astupup. Hoxanma 3amaHbl OHJIAp YOXTatiisl oayp. bup Munatasx
coHpa (oJLTHKYIYap HIICeHpsIIsap Malie ndpas easpKsH tAPUCTH
copynypiap. OHIapblH HepuHAs OOUUTYTJIAp SAMSIIS  DSTUpP.
TsanpucstH onnap Oup uMymu OomuTyba Oupaamub Goumkyayap
Maiie Wi J0Jy OJIaH Bs XapucIsiH (OJUIMKyinyap enuteln
uicepsansapu ratel uias roptiyisH ['paad roByrcybyHy sSMsuIs
ssitupup.  Mymypta muceifpsicu  iyMyptafambiifaH raGapchir
ajyiaHad  QoJutukynyap enutenu TatblHBIH TalblH  CAIlSICHH/IS
fiepnamup. MetumMumr ropyrcybyH IMBapbl OMp Heds ratian
ubapstolub, I'paad rosyrcysy ammaneip. Xapucu rat 2 ratjaan —
XapucH QI Bs Jamapiibl rataan ubapstaup. Jlamapiibl ratbis ait
nruccsician 6azan memOpaH tamkua eaup. OHAaH amapbiga UCs
enuten MCCUPATTAPUHISH tSIIIKAIT OTYHM VI JaXUJIN — ISTHSITU rat
onyp ku, OyHa na dosmmkyaiiap rat nedumup. ['OByrcybyH
JaXWINHIAS XICYCH HyMyptaaamblifan rabapchir sMsUIs IsUTAD Bs
0, COHpajap MJaxXWwikd MaWeHWH ts3UuUruHsS tad »atupMsiino
naptnaiielp. @oumkynyn wetummsicun 9-14 suH sp3uHAS Oarn
Bepup. Aibamer — 3-7 osum davam edir. Lmymuiiistis,
(hOUTMKYJUTaphIH Calibl CUHCU WetKUHIIMIS YJatMbi rei3ga 35-40
MuH onyp. byHnapman hamubeiz 500 dommukyny tam Heturup,
rajlanjiapbl MsIIB 0J1yO COpyayp.

broiiuMs MApUISUISICMHASH COHpa Humurta [ILICEHPSCUHUH
fetmimms msipusiisicn baslayir. By morhols do 6z aroBOsicun1st 2
MAPIISUIAKS OIONIHIP: PEIyKCHOH BsI €KBacCHOH. PemgykcnoH
MSpUSJISICK 3aMaHbl TbI3 LIUCEHPSUISIPU apachblHAa LIOMOJIOjU
xpomocomitap 0sipabsip naitnaneip. EKBacHOH MSAPIISIISAS UCS ThI3
LICceHpsuIsipy  apacblHAa Xpomatuanap nainanelp. Llsp wukm
MSAPIISUISTHUH SeAUITUHAS cutoriazmMa repu-osapabdsp nanmanbip.
Cutorurazmachl a3 MUTIap/a OJIaH ILCEHPsUIIps TItO CiSimCiyi Bs
fla peayKCHOH CHCUMCHKIp aedwnnp. bl-cu OronamHMsSHUH
HAtUCSACHHI SIMSLITS 351t tiicerpsuisip 11-ci doracali oocut Bs bl-
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CHIH TItO cucumcwuiin Bst a bl-cumm yonoaldici cucum amsassIp.
blbl-cu OMONIHMIHMH COHYHJA aptbll HetnmMmum iHymypta
miceiipsicu B blbl-cunmu ritd cucumceniin ssmsiist ssump. bl-cunm
raotd CHUCHMCHITM OIONIHAPSIK MKH CHCUMCHK SIMSIISL DStHPHP.
Hsatucsns 1 #etummum dumurta mimceipscu BS 3 KUYUK TIEO
cucuMcuitn smsutst asutap.Bu  cisimciklor conpanap pemykcuiia
OJIyHUT.

I1k cinsiyyat hiiceyralorinds, 0 climladon yumurtaligin coxalma
Va bylimoa zonalarmda amals galon biitlin hiiceyralards xromosom
yigimmi diploid (2n) sayda olur. Amma har bir xromosomda 2
xromatid vo 2 DNT molekulu vardir. Xromosom, xromatid vo
DNT-nin bu ciir migdar1 interfaza morhalosinds yaranir. Demali,
interfaza morholasindon sonra yuxarida gostarilon hiiceyralords
xromatid vo DNT-nin migdar1 xromosomlarin migdarindan 2 dofo
cox olur, yani 4n-dir. Meyoznun I-ci bélinmasinds xromosomlarin
say1 2 dofo azalaraq haploid (n) olur. Buna mivafiq olaraq
xromatid vo DNT-nin do miqdar1 2 dofs azalib 2n olur. Meyozun
I1-ci bélinmasinds xromosomlarm say1 doyismir, amma DNT va
xromatidlorin say1 2 dofs azalir, noticads haploid (n) sayda olurlar.

Belaliklo, yumurtaligda cinsiyyat hiceyralorinin yetismosi
zamani meyoz bolinmo noticasinds amoalo galon gametlords va
yonaldici cisimlordo baslangic hiiceyralora nisbaton xromo-
somlarin miqdar1 2 dofo, Xromatid vo DNT-nin miqdari iss 4 dofs
azalir, naticodo hor 1 xromosomda 1 DNT molekulu yaxud 1
xromatid olur.

45-50 yasindan sonra oogenez prosesi zoaifloyir vo 55 yasinda
kasilir. Aclig, zoharlonmoa, infeksion xastaliklor vo sualanmalar
oogenez prosesini pozur, bazi hallarda iss tamam dayandirir.
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YUMURTA HUCEYROSININ QURULUSU
VO TIiPLORI

Wetummum ftymypta muceiips adoton kiiro soklinde olub,
nlivadan, sitoplazmadan va sonuncunun igarisinds olan bu va ya
digor miqdar yumurta sarist adli alavadon ibarotdir. Yumurta-
hiiceyro xaricdon doyisilmis sitoplazma qati ilo ortalidur. Buna
yumurta sarisi qisas1 deyilir. Bozi heyvanlarda hoyat soraitindon
asili olaraq yumurta-hiiceyra bundan slava bir do xarici qisa ilo
(doyirmiagizlilarda va baliglarda), yumurta sarisi qisas1 tizorinds
ohong duzlar1 ilo hopmus six lifli gisa ilo (strtinanlordan ilan va
kartankaloda) va bazon do yumurta sarisi qisasi tizarinds ziilal qisa,
lifli vo ya qabigalt1 qgisa vo ohongli gabigla (siiriinanlordan
tisbagada vo habelo quslarda) o6rtiilii olur. Elektron mikroskopu ila
aparilan tadgigatlar yumurta-hliceyrads sitoplazmatik torun zoif
inkisaf etdiyini gostormisdir. Sitoplazmada, igarisinds RNT va
zulal olan sorbast halda c¢oxlu kicik ribosomlar yerlosir.
Mitoxdrilor six matriksa malik olub daraqlar1 ¢ox zaif nozoars car-
pir, vo ya he¢ olmur (moasalon insanda). Yumurta-hiiceyra yetis-
dikco sentrosoma adoton itir, 16vhali kompleks ilo sitoplazmanin
periferiyasina kegir. Burada turs mukopolisaxaridlora malik Kigik
kortikal donolor olur; bunlardan goalocokdo mayalanma qisasi
omols galir.

Yymypta MmIceUpsCUHUH IUIa3Matik MEMOpPaHBIHBIH IICHITHIS
sIaBsl oJlapar Oup Heust rat sMsUIs 51 OHILsp:

1. Bupuncunu rat — Hymypta capbichl THIIAchl (Iapiar
MSTHESITS) — aIstssH MSIMSUTHIISIPHH HyMypta IIICeHPSICHHS XacabIp;

2. VikuHcumy rat — XOpUoH — (GOJUIMKYIYap MICeHpsIspUHIH
tOromosi oapar misimapatiapa xacipip;

3. lHunmcyn  rat  dymypta 6opy BSSWISAPMHHH —H(pasbl
HAtUCSACUHIIS SIMSIIS D5UTUDP (aMUOMIISP, CUPIHSHIIAD, TYIIIap).

Yymypta niceiipsicianH nHKHmags mopmoiapeia foaliyyoti
ilo tonzimlonir. Osynacuiia npocecuns munodus tapspuuaTH
udpa3 oyHaH rOHAA0tPON NIOPMOHY tsicup 3toctsapup. PorumKy
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I'paad roOBybCybyHAa  UEBPWJISPSAK  YIIABJIBIBBIH  CEIHKIN
TUIIACBIHBI PUIIEHMUH MMILIaHtacuidachlHA Ia3bIpiIallAbIpaH
ectpoleH mopMoHYyHY Hdpa3 exup. Capbl CHCMUH WHKUIIA(bIHA
HAapAbIM SI0CHIPSH XOPHOTNOHMH IIOPMOHY PLILIEHNMHH XOPHOHY
tapspunnsa udpa3z omyryp. KO3 HIOBOSCHHIS capbl CHCHUM
npoj3ectepoH MOPMOHYHY U(Dpa3 eIIPKIH MAMUBLTHHIH HOpMall
SeIMUIMHY tsIMUH eaup. MaiananMa Oain BepMsCs capbl CHCUM
SIMSUIS DATIMUD BS IIIUTIOtaamMyc IUnoQuss tacup essH peJTu3uHI-
daxtopy wudpaz emup. 03  HOBOsScuHAS — mmnodus

(houUKyIIIapeIH OIOUTIMSICHHS cs10510 OJIaH
donaukyiactumymnamasipsicsl (OCII) mopmonyny udpas
enup.

Moalumdur ki, heyvanlarin qurulus saviyyasi mirokkoblosdikco
riiseymin inkisafi da miirokkoblosir vo inkisaf miiddsti uzanur,
noticads riiseymin qidali maddoalora tolobati artir. Buna gora yu-
murta sarisinin miqdari riiseymin qidali maddslora tolobatindan
asili olur.

Yumurta saris1 asason zillallardan, fosfolipidlordon vo neytral
yaglardan ibarotdir. Mymypta capbichlHBIH MHUrZapbiHa Qoro
yumurta hiiceyranin 4 névu vardir: alesital, oligolesital, mezolestal
va polilesital.

Alesital yumurta hiiceyrasinds yumurta saris1 demak olar Ki,
olmur. Ona goro do 6lgllori ¢ox kicik olur. Belo yumurtalara
plasentali momalilords, 0 climlodon insanda tesadif edilir. Bu
organizmlords riiseymin qidalanmasi ananin qanindaki qida
maddaslori hesabina gedir.

Oligolesital yumurtalarda yumurta saris1 az olur. Bu clr yumur-
talara molyuskalarm, dorisitikanlilarn oksar qurdlarin yumur-
talarin1 misal gostarmok olar.

Mezolesital yumurtalarda yumurta saris1 orta migdarda olur.
Baliglarda, amfibilords belo yumurtalar olur.

Polilesital yumurtalarda yumurta sarisi ¢ox olur. Bunlara
strinonlorin, quslarin vo yumurta goyan momeolilorin yumurta
hlceyralorini aid etmok olar, onlarin Olgulori iri olur.

Yumurta sarisinin paylanmasindan asili olaraq 3 asas yumurta
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hlceyra tipi ayird edilir :

Homo — yaxud izolesital. Torkibinds az migdarda yumurta sari
olur. O, sitoplazmada bir borabardo paylanmis xirda dono va
granullardan ibarstdir. By cup #ymypta ucenpsicuHs
MOJIlycKaJIap/a, Jspucutukanisliapaa, Hewtapusans,
TuTaceHtanbl MAMSITIIIAP/IS, O CIMIISISTH HHCaH a tsacaaid omyHyp.
bens iymyptanapaa mwsm a8 iymypta capbIiChl a3 OJIyp.

1. Sentrolesital. Yumurta saris1 sitoplazmani hiiceyronin kona-
rma sixigdiraraq, 0z orta voziyyat tutur. Hiiceyronin ortasinda
nivoys malik sitoplazma adacigi olur. Bu tipli yumurtahtceyrayo
bugumayaqlilarda, o ciimlodon  hogoratlarda - milg¢oklordo,
agcaqanadlarda va s. tosadif edilir;

2. Telolesital. Hiiceyronin asagi yaxud vegetativ qlitbiindo

yerlogon orta miqdarda (amfibilords) vo cox miqdarda (reptililordo
vo quslarda) yumurta sarisna malik olub ( buna goro do
sitoplazmani yuxari, yaxud animal qiitbo sixigsdirir) homin
yumurtahiiceyra tipi basiayaqli molyuskalar vo siimiiklii baliglar
ticlin do sociyyovidir.
Yumurtlayan momolilor — yexidna 6z yumurtasini Kkisasinds
gazdirdiyina va 6rdokburun yumurtasi iistiinds kirt yatdigina gors
riseymin boylimoasi tctin boyik migdarda gidali maddslors talobat
yaranir. Bununla slagadar olaraq hamin mamoali heyanlarin yu-
murta huceyralori Xeyli iri, saris1 isa zongin va telolesital yumurta
tipli olur.

Ali momolilor balalarin1 batn daxilinds inkisaf etdirdiklorine
Vo bala dogduglarina gors, risseym qidali maddalori ananin or-
ganizmindon alir. Mohz bu sorait filogenez prosesindo yumur-
tahlceyralorin sarismin itmasine, koskin daracado Kigilmasing,
ikincili izolesital yumurtalara cevrilmasins sabob olmusdur.

Cutorutasmaza iymypta capbiChiHbIH (THAa MaISUIIPUHIH)
MU JApbIHJAH achlIbl ojapar Hymypta muCenpscuHuH auametpu
mixtsmd onyp: macentansr MsMsassipas 50-150 Mk (nHCaHQ
130-135 wmkwm), amdubumsapas - 2mMm, Oambiriapaa - 6mw,
toityrnapaa - 3,5 oM, gaBsarymryaaa — 10-15 cm omyp.

Uymypta mmCeiipsicu 6up chlpa IOMyMH XICycCHHHstnsps
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MaJTUKJIUP:

1. Mukcsik aspsacsiast MXtUcacnamiMpli MCeRPSIIAP NP

2. llammou; XpOMOCOM MBIBBIMBIHA MATTUKTUD

3. Maifananmaiia raaupaup

4. Nnkumad etmsik rabunuitiistu Bapabip

5.CutorazMaceiHza TUAa MaJsuIApyd Bapablp, OyHyHIa 1a
plieiMi ruaaHabpmaga yitbyHIamMbIIIIbIP

6. Muctsarun msipsiksit etmsk raOuTHiAisItiHsS MaTuK ASHHIIHD.

Uymypta muceiipscu te3nukns MaiianaHma raGumuiiiistuny
utupup. Mucanna 12-24 caat itamaiia Oummp.

ERKOK CINSIYYOT ORQANLARI

Erkok cinsi hiiceyrolori ilk dofo 1677-ci ildo A.Levenhuk
momoalilarin spermasinda agkar etmis. Spermatozoidlor cinsiyyat
vozilorinds inkisaf edir. Epxsix cuncuiiiisat organlart ma mumm
CUHCHMMAl 13BISIpM KUMHU  CaHJIbUIAp aNsIMHHHMH  tapuxu
MHKAIIA(QBIHBIH MUAHNASH MAPIISUIACUHAS SIMSUIL  DSIMUILIUD.
bupmceipsanunsapas Bs notnnan YOXIILICEHPATUIAPAS
(crtaastpiisipist Bst OabbIpcar OonuTyriyiapaa) Cuucuitist organlar:
Hoxayp. AMMa CITHISIPIISIpIS Bsl OabbIpcar OONUTyTITyiapia epKsIK
CuHcuitiat  mcCeipsicu-ciepmatozons;y  AMsUISL  ASAIMUIILIAMD.
I'yprnapnan Gamnaiiapar MsMsUTUISIpst TAsp OUtiH CaHJIbLIapaa
epksK Cuncuitiisat orqanlarina tsacagid oayHyp. AMMma CaHJbLIap
amsimu uHKMmag etaukCs Oy cuctem a1 umHkumad etmum Bs
MAMSUTWISIPAS, O CHMIISASH MHCaHJa SH HWUKCAK HHKHIIAQ
TAPACICUHS YatMBIIIIBIP.

Wucanna epksk Cuncuiiiist organlarma toxymuryrlar (xaitanap),
xaiia aptbiMbl, toxymamambliibiCel axaCariap, toxum kisaciklori,
npoctat Bsi3u B xapuCu CuHcuidisat 3B auaaup. [Ipoctat Bsizu
cnepMato3ouansip IMUIH XIICYCH THAaldbl Maiie wudpasz emup.
HlsMuH Maile MIMYMHUH — CcrepMato30uasips — rapsbliiapar
CHepMaHbIH  AMSANS  OUIMSICHMHAA — wmtupak  eaup B
cunepmatonuiapa tacup endpsk omiapel wspskatas  aatupup.
Crniepma toXyM KHCSACHHS WBIBBUIBIP.
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TOXUMLUGUN QURULUSU

ToxyminybyH MUTZapbl afpbI-alipsl nieBanIapaa
MIXtsdMp: MIACSIISH, aCKapUAIs, Yail XApUsSHIUH/IS, MHHOTA/1a
oup toxymmyr, Mmail OroCsiimHzs, OanernapiaH Oanuiaiiapar
MSAMSUTIIISPS TSP OLtiH OHyphasibuiapaa 2 toXyMIiTyT, coXyinCaHaa
4, myaHapy Bsl FOKI3 coMtepuHIs ucsl YoXiy caiia toxymutyriap
Bapblp. MoMsumisapist, 0 COMITSIISTH MHCaH 1A toXyMITYT MIIPSIKKSIO
TYpyJayIiia oiyp.

Toxyminyr Haxys xaila HannapaaH Oacklr Wymypta HISKIMHISA
oy0 xalanpirna Hepnsmup. [apblibil  BA3UIup. Xapucu
CeKpecuiia BSI3UCH KUMH axaCabbl Bap. AXaCabbl OJIaH LIIOOSICU
ciepMatozony  maspIpiaiiblp, axaCabbl  OJMailaH  JIAXWJIU
cekpecuiia muccsicu ucs tectoctepOn Bg aHAPOIEH MIOPMOHIAPHI
hazirlayib rana ifraz edir. Jlaxumu cekpecuiia IUCCSICHHS THIBPBIM
toxym OopyCyrmapbl apacbiHaa oJyiaH wuHtepctucuan (eimur)
umCeiipsusipy amgmap  (Mymyptanbibble  maxmianm — cexpecwiia
mccsicuHsl ucs  Gosukyn enutean Bsl LIATHUTH capbl CHCHM
auIInp).

Toxymiyr XapuCIsiH ChIX Oupismgupucu toxymyaas tsmkun
OJIYHMYIII abJibl THIIA WIS Optuianp. AbJbl THIIa XapuCH SIX
mudnau Bs JaXWiM Jamapiapia 3sSHAMH OJaH Ha3UK KIOBLISK
Ooupsimgupucu toxyma rateluan tamkuia oyaMymiayp. Jdaxumu
ratel tOXyMIIybyH NaXWIMHASKY MAapeHXUMaHbl TaH JaMapliapbl
wis tacum3 eaup. Abjibl ruma loXymMiaybyH MapeHXUMachl WIS
MIOIIKSIM ~ Outumup BsS OHYH apXachlHIA Jaxuiisi JAObpY
rajblHIAIapar XIcycu CUCHM — haiiMop CHCMU sMsUist dstupwr.
ToxymIybyH apxa IIUCCACUHASH JAXHWIUHS JObPY apaksICMsUIAp
senapsk oHyH mnapeHxymacbiHbl 250-300-s1 rsasp maiiCeiriapa
oromup. Ilgp Oup mnaiCeibin maxwiuHAas 1-ngH 4-a Taa9p
Oypyamy1l, apaksacMsiiis HaxbIHIAIIaHa A3 (OpMachIHbI ajlaH Bs
toxymiyr misiOSKACUHY AMsIS stupsiH, toxymnyr 0opyCyriapsl Bs
apa Oupmamaupucu toxyma Hepnsammup. Toxymiyr G0pyCybyH
y3yninyby — 50 oM, muametpu — 200 mMxM osyp. Toxymmuyr
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UISIOAKACUHASH ~ SUIaBd  YBIXBIHIBIHBIH -  eNHAWAMMHMCHH -
axaCapbiHa MusH 10-12 toxymubIxapbIChl 60pyCyQiap YbIXbIP.
bypana cnepmwisip #etummp B nMymu toxyMubIxapaH KaHajia
aumnp. Enuaunumuc OamiCeir, axacar B TYMpyr IIHMCCAISPIASH
n6apst onyp. Ceptonn mucCeiipsnsipasu (cyctentocutisip) Bs
cnepmatosen enutenu mCerpsuspuHasiH uoOapsat oman 0Gazan
MeMOpaH {oXymIlybyH Jaxuiu rumaceiasl tsaptu6 equp. Ceptonm
HIICEHpANApU yC IMCCATISAPU Uil Oypyamyil 00pyCyriapbIiHbIH
TSN ucturamsatuHas y3aHMBII [HPAMUALISKUIUIN  [IICEH-
psansipaup. bypana enmorutazmatuk misiOsiKS Maxiibl MHKHUIIAg
etmur, pudbocommnap, GpepmeHtisp, MUtOXOHAPWIISP, JTUNUUIAP BS
kapoouuapatnapein Murgapsl yoxayp. Ceptomu wmincedpsnspu
KIOMSIKYM  INLCEHpsuisip ony0 TuaanaHablpbiChl, (arocutap,
ropyiyCy, pgadar Bs udnsp (¢GyHKCHUHAChIHBI JalibliibIpiap.
Bypynmym GopyCyriapblH OUHAIHISIpM  apachlHAa Hymmiar
OupnsmaupuCu  toXyMaHbIH — WYSPUCHUHIS  KamwidapiiapblH
HanbiHaa HHtepctucnan muceipssp (raangynocutisp, Jlewur
mceiipsuisapu) wepismup. Onmap acupgodun cutorurasma wiis
3HAMH OJlaH HWpU JIHUpPMH  Haxynm doxOycCar ¢opmaitb
LICEUPSIIAPAUD. I'mannynocutnsapas L (0):¢ MHTIapJa
IMKOTpotenT snaBsIspH, IVIMKOTEH, Iiamap eHJoIuiasMatuk
ms0sikst Bsi MULOXOHIpWIAP MIOBCyAnyp. by mimceiipsansp msm
TUIaJIaHABIPBICH] ()YHKCUHACHIHBI JAIIBIABIP, IISIM /11 KUIIH CUHCH
mopmonyHy (tectoctepon) udpas emxup. EMOpHOIeHE3UH HIIKHH
MAPUISUIACUHAA  QOJUIMKymidap — mucCedpsuiap  tapspuHasH
WHIMUOWH OpMOHY Udpa3 OayHyp Kd, Oy Aa PHIICHMHUH €pPKIK
tunu 13ps nHKUIABIHGL IMUH eaup. DUMaH OJYHYp KU, IISMHH
dbommukynitap uicepsansap ssusacsakas Ceptonu muCenpsuisipuau
saMsuIst atupup.

I'viBppiM  toxym OOpYCYyIrJIaphlHBIH —JOWBapbl XapuCu —
Oupnsmaupucu toxymanan B Aaxuiau — enuten toXymachlHIaH
SIMSUTSL DSUTMUILLIAD .

Jaxunmu rat xucycu doxratnel toxym enutenu g amiassIp.
bypana toxym emutenunnsgn crnepmato3ouuisip Bs  XIUCYCH
TUIAJaHABIPbICEl MIICEUpsIp — ceplosm mMUCEeHpsuIapy SIMSIIS
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ISUP.

I'eBpbIM toxym GopyCyriiapbl MaiChIrIapaad YbIXAbIbbl Hepas
a3 GopyCyrnapa aysuiblp. [z OopyCyrmap toXymiybyH aai
tapsiounns Oup-Ompu wns Oupnsamsipsk top smsuis asitupup.
Bypaman 12-15 sasan toxymusIxapbIChl axacariap Oammiaifbp Bs
Oymirap xaila aptelMbIHA Jaxwil  ojapar xaiia aptbIMbl
axacarJiapblHbl IMSUISL 2Atupup.

Conpa Oyniap Oupuisiiup Bs Xana aptbIMbl axaCabbIHIaH toXym
JaIIbIABICHI axacar Oamiaiiblp. ToXyMm JamibliibIChl axacar toxym
kucsacuHg Oupnsamup. bypagan toxym tymmaiipiChl  axacar
Oamaiibip Bst Oy 1@ ppoctat BI3MHUH JaXUJIWH/ISA CUANK KaHATbIHA
aubUIbIP.

Cnepmatodenes Prosesi

Cnepmatosene3 (ifymanCa crmepma — toxym, »seHeZHUC —
uHKHmad) crepMato30uUIAPHH SMSUIS ISUTMSICH, UHKUIIAQBI BS
dbopmanammacer mpocecunup. Crepmatozoumisap toXymiaybyH
JaXWINHAA ~ HepisiisiH  ThIBpbIM  toxym  OOpyCyriapbIHBIH
TUBapbIHAAKBI toXyM enuteTnHIsH IMSUIIS SITUD.

Cnepmatosenes maaucscu 4 MApuisuLsiasiH uoapstaup :

1. Yoxanma

2. BroiinMms

3. etmmms

4. ®opmanaima (CriepMHOIEHES)

by manucs OopyCyriapblH [NaXuWiuHAS OHYH mHepudepuk
UIUCCSCUHIIAH Oanuiailapar MSIPKSI3UHS JObpPY OJ€Iup, HsIHH
dbopmanammMa 60pyHYH MSIPKSI3UHAS Oarn Bepup.

Yoxaama marhalasinda toxym smsuis asitupsiH GariaHbbIC
uceipsnsap mutos ¥osna OOMUHI, WIAP OONLHMSISIH COHpa
mucedpssaipud  Muraapsl 2 aiads  aptelp.  SAMsas  suisH
mcedpsusip cnepmatoronn - wik toxym ammaneip (iyHaHCa
cnepma-toxym) IllsMuH muCeApssIspas XpOMOCOMIIAP TUTUIOW]T
(2H) caitna omyp, amma xpomatuna Bs JIHT-HuH muraapsl ucs 4

0JIyp.
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Conpa misp Oup muceiips oritvst Marhalesing maxui oyp.
by 3omama Orommams Oam Bepmup. CrepmatoroHumnsip ruaa
MaSUIAPH 1eca0blHa 103 IACMUHU OIOUIIAPSK 1-

cu napscsuin cnepMatocutisips yeBpuinp. Crnepmatoronuisipu
rujia Magasuisipy wiast tamuH efsH ceptonu muCenpsuisipuaup.
Bbynnapna na xpomocoM HblbbIMBI 2H, xpomatua Bs JHT-uun
MUTAApHI 4H 0I1yp.

bupuncu nmapscsim  cnepmatocutisip  ietummvs marhalasing
naxuin onyp. bypana onnap Meio3 #osuia OromHIp. bromamsasH
sBBsUT UHtepdaza Oar Bepup, COHpa Mel03yH OMPUHCH OIOJIIIHMSICH
Oanutanbip. Hgp 6up mucCeiipsaass 2 mucenpst — UKUHCH AApsCSUTU
cnepmatocutisip  smsna  ssymap. by 3amaH  wkM  Xpomatumm
IIOMOJIOBM ~ XpOMOcoMJIap, O COwmisigsiH  Oup Cot  CuHcu
XpoMocoMap (MSIMSUTHISpIS B MHCAHZA XM XpoMOcCoMIapsi)
Mixtsumd — mmcedipsuisips gmmp.  HatuCsms  mmCerpsiast
XPOMOCOMYH MHUTIapbl 2 asds a3anblp B MIAIUION] caiiia oiyp.
Msvumana JIHT B xpomatun s 2 nsads azamsip (2H) . SoHpa
agpman DNT-nin ikilosmosi bas BepMsasH Melo3yH HKHHCH
OromuaMsicu  Oanutanelp. HstuCsas misp Oup IICEHpsAsH WKH
muceipst —crnepmatun samsist sup. by 3aMaH HMcd  MIOMOJIOjU
XpOMOCOMIIAPbIH XpoMatuisapu MUXtIUQ OCeHpsuisips AULILIP
B Hisp Oup xpomatua XpomocoM amiaHblp (Oup Xpomatumiu
xpoMocoM). By 3amaH XpoMocomuapblH caifbl JSHUIIMHUpP, aMMa
xpomatumsipud B JJHT-aunH murmaper 2 nsads azamsip, HAtuCsast
xpomatun B JIHT a1 mammona (H) onyp. bemsmukos, Orormmst
30HACBIH/IA OJIaH HIICEHPSIIPSIH PSIPriau onapar cnepMmatuuispas
XpOMOCOMIIAPBIH caiibl 2 asadsi, xpomatuasipus B JIHT-HUH caiibl
ucs 4 nsads azansip. Melio3 npocecun st X B Y XpOMOCOMIIapbIHBIH
cnepmatumisipas  mainaamacel  1:1  HucOsatunas omyp, WAHU
upuceiipsuisipun 50%-n1s X B 50%-11 Y XpoMOCOMY OIyp.

Conpa fopmamamma MSAPIISISICHHAA —CrHepMatuIsIpUH
CriepMato30UIIISIPS YSBPHIIMSICH HSTHH CIIEPMHU0I€eHe3 Prosesi oar
Bepup. CiepMuo3€eHe3 3aMaHbl criepMatiIMH HUBSICH BSI XpOMatiH
ceixyanibl0 uHeptnsamup. Illoracu KoMIUIEKCH I chIXJamapar
HIBSIHS CBHIXBUIBIP BSl aKpocOMY (HaXHUIMHISA HIHATypOHHIA3a BS
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tpuricun  gepmentn) ¢Gopmanamaspelp. Malananma 3amMaHbl
aKpOCOM JAXHIIMHI OJIaH MUATypOHUAa3a pepMeHtu Bacutscuis
yumurtamucenpscuaue  rumacelabl - apuaup.  Hluocevipsaaun
anuKan tapsaUHAS WEpISIsH akpocoMIaH (GsApriu  oJiapar
CeHtpHOJUTap HIBSHHUH sKC TutOnHs keunmp. Onnapman Oupu
HIBSIHSI MaxXbplH (MPOKCUMAIl CEHtPHOJ), TUAISIPU HUCS OUp TAISIp
KstHap (muctan centpuost) Hepismup. CrepMato30MaIUH IISPSIKst
OpraHbl — TYHUPYybY — quctan CeHtproJiIaH, OIOMIIHMS teJUTAPH UCs
MPOKCUMAJT CeHtpUOJIIaH AMsUI dsup. Criupan HCKIK MISTKIMH/IS
OJIaH MUtOXOHIPWISIP TYHPYbYH sCACBIHIA HEpIAIIup. DlMaH
eIWINP KU, TYUPYbYH HISPSIKAtHHU €HEPBUIIs Oy MUtOXOHAPUIISP
taMuH enup. bssu  HioBmaApmsa, Mscalon, Wympy Typiapna,
XSIPUSHIKUMUTISIPAS, CIepMato30uUIIp TaMubIChI3 (TYHPYTCY3)
oJTyp. ApthIT CIEPMHUOIEHE3NH COHYHA CUtOTITIa3Ma alpBIIBIP BS
JEeMSIK oJlap KM, WetumMum crepmato3ou]l cutoruiaMaian
MSIIIPYM OJIYP.

Bensimuxist, Or0MIIMsT 30HACKIHIA OJIaH MIsgp Oup HICerpsasaH 4
LIUCEHPs SAIMSUIS ASIUMpP B OHJIAPBIH IIAMBICHI ramets yeBpuimp,
WstHu 4 ramet AaMsIs dsIup.

bup ceipa amuwisipuH, Mscalon, acibir, HHOEKCHOH XACtITHK,
AMSIPISHMS, IMOalaHMa BsS C. tsacupuHAsH crepmatoseHes
IIpocecH MO3yiyp, 0s34H taMaMuist KACUIIHP.

Cnepmatozonsipus ssMsuis dsamsicu 13-15 Hambiagan (Oymyr
TIOBPUHJIAH) Oanwtaiiapar 50-60 HamibiHA TAIAp JaBaM €Iup,
coHpa ucs tapuCsH 39uASTIHUp B KICUITUD.

Cnepmatozongus rypyayuy Bsa tuniaspu

Cnepmato3oun ifyHaH cro31] 01y0, criepma-toxyMm, 300H-111eHBaH
Bsl €U10C-OSH3Sp CIO3ISIPUHISH AMSIS dsnmMuiup. Bu tepmunn
1677-cu  wnns  Anton  Jleenmyk taxmud  etmumgup.
Msamsunnsipas ciepmatoszouns 6ar, 0oityH, Cucmu (opta muccst) Bs
ryiipyraan ubapstoup. bambsinga scac 3unaniapaaH ik
onyHmMym  HuUBI Magaicu B llonCu  KoMIUIeKCHHUH
TIMMIIMIMACH  HAMCSACHHIS  AMSJISL sUISH  aKpoCcoM  ailbIp[

33



equnup. boliHyHna BA  CUCMMHIA XCWIM — JSMUIIAIMHIL
ceHpHoulap Bs crnupan ¢opmana oJaH MHLOXOHIPUIIAP
tiepmsmup. [yiipyr 2 mmccssH — sicac BsL yC mUCCAIsSH ubapst
oJiyp. YC 1mucces sicac MUCCACUHUH (PUOPUIUIAPUHUH YOXYCYHIaH
MAIIPYM  OJIAYbY WYIH HA3UKIAIIMUII  oayp. ['yipybyH
OanuIaHbBICHI OX CallaH — aKCOHEMAJIaH - BSl OHY THCMsH siats
efsH cutoriazMazaH, COHy MCS MaHBI3 OX camjaH ubapsitaup.
MugiiiisiH oyHMyIIayp ku, ox can 9 cut mepudepux B 1 cut
MSIpKsi3u GUuOpWIISpAsH tsamkm onynyo. [epudepuk dudbpussp
HbIbbIIMA BASU(SICUHU, MAPKSI3U GUOPHILISAP UCS anapbIChl BS3H-
¢bscunn npambiiielp. Crnepmato3ougun cupstu gsarursas 2-5 Mm
yatelp. bs3u amuOunsapas cnepmatozonmsp Oaunuiapel y3yH,
ycmapsl  utu, rynutapaa  Oypby  HISKIUMHAS — OypyJIMYIL,
MAMSUTHIIAPIA Ucsl hactbl Bt oBan mIsSKIMHAS osrypJiap. Crepmato-
30MAWH y3yHIybYy MHCaHAa 60 MkM, tputonga, muraitucs mumH —
5000 mx yatelp, muHA AOHY3YHAA - 100 MKM, IOKI3AS — 65 MKM,
capusigsg — 200 MM, tumcangaa — 20 MKM tSIIKum eaup.

OoneHe3 3amMaHbl OJIyby KHMH, CIEPMHOIEHE3 J1a IOPMOHAI
taH3uMITAMSL  Hosry wist misidata keuup. bens ku, mummodwus

dhommkynap Ceptomm IICEUPSUTSIPs
GOoHKYICtUMY/UTAaIIBIPBICET  IOPMOH WIS LACHp  emsIpsiK
cnepmato3ouUIsIpuH WHKUIIagbIHA cs10510 0JIyD.

JlytuHe3unanapIpbIChl IOPMOH H(pa3 OMyHIYbY 3aMaH uHtep-
ctucuanm urCerpssip aHapol’eH I1mopMoHyHY (tectoctepon)
maseipiaiiblp. by na 103 HIOBOSCHMHAS MKUHCH  JSpsICsuid
cuHcuinst sutamsatnsapuan uHKUad etaupup.

dopmackliHa BSl LIUCCAISIPUHS 310ps criepmatoa3onamsip aipsl-
ayr: canlilarda miixtolif olur. Insanda onun 4 hissesi: bascigy,
boynu, cismi vo quyrugu (qamgisi) vardir .

Qeyd etyimiz kimi, spermatozoidin bamsinga ausst Bs [l{oncu
annapatblHbIH ASUUIIMIMACH HAMCSACUHASA AMSUISL ISUISTH  ChIX
cucumCik #ieprsammp. IlaMHH CHCHMCHK aKpOCOM aJUTaHbIp
(MyHaHCa akpoc-3uUpBsl B coMa-CHCHUM). AKpOCOM MailanaHMma
npocecunas umtupak exup. OHyH WYSAPUCUHAS IHATYPOHHIA3a
¢depmentu Bapnelp. by depment maitanmanma 3amanbl itymypta
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LIICENPSACUHUH TUIIACHIHBI IPUIUP Bs criepmatozonauH ymypta
LI CEHPSACUHA TaxWil oaMacelHa wmspant iapanaelp. Huss manasacu
sCacsH 3LJIaJIapiaH LMK OyHMYIIAYD.

bolinynna B CHCMMHAS IILCEWps MAPKA3U BSl CHUpPAIBApH
dbopmama Mmutoxouarunsap Hepimsmwmp. CucMUHIS — HIIKCAK
dsamIbiba MUK OKCHUUISIIIIUPUCH (epMeHUIIp, TIUKOIEH,
dochomumumnsap, ATD Bapasip. [yiipybyHna ox cam Bs OHY
rucMsaH  smiats  ensH  cutorurasma  rater  osyp.  Muxtsutud
OpraHm3MIBsIps cnepmato3ouuap rypyinyll XUucyCcunustisipuss,
HIUCCATSIPUHUH ~ Oup-OupuHs  ojmaH  MuHacuOsaAtuHsS B
dbopmanapeiHa sw0psa  GapristHUp. Amma OutiH miedBaniIapaa
cnepMatozouansipus 2 tunu (rpymy) aiteipa eaunup: 1 - tunuk, 2
- atuImk.

Tunuk ciepmato30uUIIpUH fcac MIUCCSUIAPH OJyp: OamiChIbhl,
OoliHy, CUCMU BS TyHpyby. TUIHK criepMalo30uaisip OHypbhaibl
nieiiBannap muiH xapaktepukaup. AMMa OHYH OalChIT MIHCCACH
Mixtsimnd oHypeambuiapaa  GopmaceiHa  dtOpsS  QAPTISHUP.
Msicsinsiv, cnepmato3ouuH OalChIbBIHBIH YCy utH, rymnuiapaa
OypyIMYIII, MAMSITUISAPI 0Ball (hopmMaaa omyp.

Atunuk cnepmatozoumiisp ucs Hyxapblga aajgapbl YSKWISH
LIUCCAIAPS MalIMK onamyp. Atunuk crnepmatozomuisips scacsH
OHYpbachI3 IueiBannapaa tacaaud enunup. ByHmap 4ox kuymk
onyd wMmuxtsmud  medBanmapga gopmaca  Oup-OMpUHISH
GbsprasHup. Y3yHCOB, OSUPIs, VYALy3Bapu, YOXUbIXBIHIBLIHL,
CanIusaKWLIH BS ¢. popmana onyp. [llambickina HUBSIU OTYyP.

Muxtsuind mieiiBaniapaa  ciepMato30MAISIPUH  FOTULUISIPH,
MUTAAphI B4 Hamama Miyyisitu mixtsumug omyp. OHIapbIH FOITYIICI
OpraHU3MUH FOJIYLCUH/SAH achlIbl Aeinnanp. MscsisH, tumcamaa
onyH romurcn 20 mxwMm, pumukas 60 MM, uHcanna 50-60 mkmM,
OKIBA 65 MM, ngau3 kuprucuuag 100 mxM, rapraga 200 Mkm
onyp. AMMa mip OMp HIOBLIH epKIHMHIA criepMato3ouuisp
UISIMUH HIOBIH JUIIMCUHAS OJIaH HyMmypta MIICEUpsACUHASIH KUUUK
0JIyp.

Udpa3 onynan toxym MaidlecuHnus crnepmato3ouaisipuH
MUTJapbl Mumionnapna omyp. Mucanga 1 cm® toxym maiiecuns
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60 muiiona ragsp cnepMato3ouns onyp. byHiapslH MUT TapbIHBIH
4yox olmasi MaifamanMa 4 nisipaut apaasip.

Cnepmatozouun omp1] MIOBCyA oiayby muuutun nlll-gas,
temnepatypnian, toxym MaiieCHHIH MUTIaPBIH/IaH BS C. ACHUIBLIBIP.
Mixtsumd meiBannapaa muxtsmudg omyp: Oanmbirnapma — Oup
HEYsl CAHUUSITH OMp Heus ASTursids raasap, nonys3na-20-30 caat,
roityana-36 caat, nopmanna-30 caat, mHcaHga-2-4 31H HamanbIp.
Iﬁapacanap,ua BSl apbuiapaa crepMato3ouuisipuH iamama, HsHH
MaifalanMa MIUyIstu jgama 4oxayp: Hapacaga Oup Heds ai,
appumapna  Oup  Heus wymp. [Jumm  apeuiapeiH  toxym
rsa0yneuCucuuas  cnepmatozouuisip  y3yH Miyyist  Hamama
raOunuititstuam caxyianpip.

FOSIL III
MAYALANMA

Coxhiceyrali organizmlords mayalanma prosesinin mahiyyati

hor valideynin genetik informasiyasini dasiyan disi vo erkak cinsi
hlceyralorin bir yeni hiiceyrads - ziqotada birlogsmosidir. Basqa
s0zlo desok maitamarma Mopdostoju, GU3H0I0jH, OHOKUMIASBH B
seHetuk CanpatasaH Gaprasasa 2 Muxtanud detummMui epksax Bst
I CHHCH LIICEUPSUIIpUH OUP-OUpU Wit OUPISIIMSCHH/ISIH
(accumumiiacuifaceingan) ubapsat onmaH  MIPIKKSIO  OHONIOju
T TUCSITAD.
Maiiananma HatuCscuHs KeHbuiisaiCs CuHCHANA mIICerpss-
PUHIISH QAPTISTHSIH HEHU NIICenpst — 3urot siMsiist asutap. by annan
ip IaHchl Oup opraHu3mMuH (Gapau wHKUmadel (oHtOYEHE3N)
Oanuianplp. MaliaaHMaHbIH COH MSPIIUIICHHAS 2 MIXtsud
CUHCUUNST TIIICEHPSACUHUH HUBSCU OUP-OUpH Wi OUPIIAIIUD BS
HAtUCS/II CHHKApHOH HIIBSI AAMSUIS Asutip (MyHaHCa CyH-OUPITHKIS
Bsl KapIOH-HIIBS).

Mayalanmanm getdiyi soraitdon aceutel omapar tsOum maiia-
naHManin (CUHCH MUCEHpsIsIpuH ta0uu 1ianaa OupJsimMscu) 2
tipi mévcuddur: xapucu Vo daxuim MaiiananMa

36



Daniz va sirin su hovzalarinds yasayan heyvan orqanizmlorinda
(baliglarda vo suda-quruda yasayanlarda) tosaduf edilon xarici
mayalanma zamani erkok Va disi cinsi hiiceyralor suda goriisiib
mayalanir. XapuCu MalanaHMaHbIH 2eiMSCH IUIH MIISTHNASH
temmiepatyp Bsi Qy3JapblH O COMILAASH IIUAPOKCHII MOHJIAPBIHBIH
MISIMISH ratbulblbbl Ja3bIMABIP. by aMHIssp HOpMail oaMazasiraa
XapuCu MalanaHMa Mno3ynyp. XapuCu Maillananmaiia 0s3u
meBanIapaa, MSICSUISTH meduzalarda, nemtspusis,
ISUUpMUabbI3IbIIapaa, SKcap Oanbiriapaa BsS  aMpuOMISpas
tsacamud exumup.

Jaxunu maitananmaiia mama yox tsacaand emwmmp. ['ypyna
Mamaian OutiH 1efiBannapaa, eiHU 3aMaHga Os3U Cy IIeHBaH-
Japinga naxuwid madananma seaup. OHypbachl3 IIeWBaHIapAa
aeMsk oyap Ko, gaxwnm MadanaHMa MIUIAIIAIA - SAMITHD.
CupussHISApasH  Oamnutadapar MIMSUTIUBIpS — Tsasap  OntiH
OHypbaJblIapja Jdaxwin Madamanma oseaup. latta 06s3u
Oanpirnapaa (akynanapblH SKCApUHNAtUHIA, NSIHU3 XaHBICBIHJA,
ramOy3uiiaga), Os3u ryipyriay ampuOwisapas  (mpotews,
caJlaMaHJpaHbIH AKCSp HIOBISIPUHJIS) NaXWUIU MaiajgaHMma deaup.
Jaxunu maitanaama iy GsipauH CuHcuiisat HosapeiHaa deaup
Bsl MaliaJjaHMa HastHbI3 35U TsaBH MImutas MuBsdsruititsats
senup, typmr mmmutas maiananma setmup. Jlaxunu maitananma
€[S H OPraHu3MJISIPUH pULICHMH Ha OPraHU3MUH JIAaXWIAH]A
(mupu Gaya mobaHIapja) Waxyl opraHu3MJISH KsHapaa (iymypta
roiiaH opraHu3MIIApAs) UHKUIIAg eaup.

Uctap xapuCu, wuctapcs a8 [gaxwid MadalaHMaHbIH —Oarn
tytMachbl UIH €pKAK B QUM CUHCUUKAL mICerpsansapu te3nukis
Oup-O6upu uis OUPIAIIMSUITMAND, YIHKU WyXapblaa OeHuIaIuiin
Kimi onmap mMusiiiisy MIastasa coHpa HarraMar rabuiniistuHm
utupup, HaAtuCaas wmakanaama detmup. MHcanma aifbanisl
MUIIAMUIA eAUIMSICUHUH 12-CH SIHIHSH Oamiaiiapar ai0anib
tcuknuHaMH 15-Cu SuUHUHA Taadp Hymypta miuCeiipscu  wias
cnepMato3ou apacbiHa Maiiaganma Oar Vers Ousp.

MAYALANMANIN XUSUSIYYOTLORI

37



Maifananma 3amaHbl OMp cbipa MOP(OIIOBH ASHUIIUKIUKIAD
Oam Bepup. Maiiananma IPOCECHHASH SIBBSUI YOXJIYy MHTIapAa
ciepmatozomisip  Mymypta  miuCerpsAcHHs — HMaxbIHJIALIBIP.
Cnepmatosonisipun 0y ucturamstas miapsxstuns cs6s0 onan
scac daxtopmapman oupu itymypta mucerpscuHuH udpas etauiin
KUMUSIBU Maasuisipaup, OyHiap criepMato3ouasisipy 1031Hs Cs10
equp. by, micost xemotakcuc ammansip. EMOpuonormapaan @.P.
JInnmm 1912-cu unast nasipucuHAs JTHU3 KUPIUCUHUH HetnIMuI
Wymypta mcCeipsicu oJlaH ASHU3 CyHyHAa criepmato3oumisipuH
nymyptaita nobpy aktuB HIsApAKAtUHU Bsl OHJIApBIH OMp-OMpHU WIS
oupnsmMsacuan  tACprdst  Bacutsicwiiss MINIAMUAAS  etMUIIup.
Wymypta muceiipsicuann udpa3s etauiin knmitsasu mMaansan O.P.
Jlunmn  deptunusun  aanasipeipabl.  Deplwin3uH  riamKo-
npoteuHasiH ubapsatoup. A.Taitnep (1958) sroctspmumanp u,
criepmato3onaprH cUtoIuIa3MachlHBIH CAIUHIS XIICYCH MaJJI
antudeptwmmzuna  Bapaelp.  bynmap typm  mpotemnmspaup.
A.Taiinep 6enst mecab equp ku, Geplwmsun — antudeptummsun
cuctemu antusen-antuten cuctemu kumu faxya adap-roelbIT KUMHU
Oup-OupuHs yibyH sumap. emsuun, Oup tapsadasa deptunmmsun
cnepmato3ouuiipyu 1O31HA Csut0 emup, audsap Uapsadasa wucs
deptunusun — antudeptwmsun cuctemu 2 CHHCH HTICEUPSIAPUH
Oup-6upu wis OoupisammMscuas cs10s16 omyp. Beloliklo migsititsa
OJIyHYO KM, MUAWNAH Mmscadsaas eprsmsH cnepmatozoumisps
tacup HSroctapMsIK HUUH Humurta IIHceips gEHUHOraMOHJIAp
ajmaHaH  XUCyCHM  KUMHsSBM  Mamguiap  udpas  eaup.
Cnepmatozonnspun Humurta miuceipsys rapuibl IISpSIKAtUHA
aktuBsAMpsH redpu-3iian tssoustnm manns guHoramoH bl,
«apteiry cnepmatozonmnisaipu arriytuHacuiia enspsK OHJIAPBIH
‘umurta mrcerpsys Jaxuia oJiMacklHa MaHe OJ1aH 31y1ai taoustiu
Manas ucs guHoramoH bIbl aamanbep. Cnepmatozoumnsipun
IIOPMOHY  aHAPOraMoOH ajuiaHblp. [elpu-3mman  taOustiou
anaporamon bl cnepmatosonmnsapun mspskatuan  Hatslpasip.
bs3sH cnepMonu3uH ayuiaHaH B npoteonutux ¢epment onax
argporamoH blbl ucs fiumurta mceiipsnin reutadbIHBL APUAND.
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Cnepmatosouyisip msmurnauH trialuronidaza gpepmentu udpas
equp. by Hymypta muCerpsCMHUH TMINACBIHBI APUAUP, TUIIAAA
0JIaH MYKOIIOJIMCAaxapuJIsipy Napyajaiblp Bsl criepmato3onanH
Hymyptaita gaxuin onmacelHa KIOMSK eaup. Jlemsuin, maiananma
MPOCECH 3aMaHbI ABBSIICSA 4 MIIIIM IATUCS (ISUUAIIUKINK) Oal
BEpUD.

1. Xucycn xumitsiBu magas (peptunmsun) mecadbiHa criepma-
to30nIITApUH aKtUBIIALIMSCH.

2. Oeptunusun-antudeptmmsun cuctemu casicHHAsT CUHCH
HIICEHPSIISIPUH OUP-OUpHU WISt OUPIISAIIMSICH.

3. Iwualuronidaza depmentn wns sarsmap ojapar iymypta
UIICEHPSACUHUH TUIIACBIHBIH APUMSICH.

4. Cnepmato3uans nymypta nCerpscuHs JaXui OJIMacChl.

Ceix rumaitia maauk Hymypta miceiipscunas (MoSalon
OaspIriIapblH, UIAHJIAPBIH KAPUIHKSUIAISPUH Bs C. HymMyptachiHa)
criepMata3ouIMH KeUMSICH ITYIH XIcycH Jsutuk — mikropile olur.
Mopdosoju  AIHHIIMKIAKIAPASH OupH 15 criepMato30uIuH
toxynaypy  Hepas — HWymypta  muCelpsiciHMH — mutazMatuk
MeMOpaHbIHAA TAO0YIeauCH Ta0apbIbbIH SIMSUIS  ISIIMSICUIIUD.
[smuH  rabapeir  cnepmatozouau  1031HA  tapsad — gsxup.
Cnepmato3ounun Oamiel, OOyH Bsi CHCMH Hymypla mricei-
PSCUHUH UYSAPUCHHS JaXUIl OJIyp, TYHPYT muccs afsatsa Oalibipaa
ranblp, Jaxwil oJayraa ucs cutoruiazmana upuul onyp. bssu
uieiiBanIapaa, MACSUISIH, MOJIifycKanapa criepmatozonaus outin
HIuccsicu ymyplaiia naxuin oJryp, YiHKY OyHJ1a 6amiCher, O0MyH Bs
TyUpyr oJmyp.

Cnepmatozonn itymypta mucCenpsicuHs AaxXui OJIyTIaH COHpa
napiian  ymyptanbiH  cAatiivHas  ASMMILMKINK — Kopiukasa
peakcuiia 6am Bepup. Hatucsns xoptukan asHsimm rat capblibir
TUIIACKHI WISl OUPJISIIIKD BSl MaiialaHMa TUIIACH! SIMSUTS DSITUD .

Koptukan peakcuiia cnepmatosongun iymyptaiia toxynoypy
Hepast sAMsIA  sIMp, COHpa HymyptanblH OHtuH — catumHA
Hanpuiblp. Malananma THIIacel Judsp  criepMato3ouasapuH
UIMUH HyMmypta IIICEUpSACUHUH WYSPUCHHS KEUMSICUHS MaHe
oslyp. MaliananMa rumacsel SBBsUICA HWymMyptaHblH CAUIIMHSA CBIX
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Hanpllblp, COHPA MUCA OHJAH aWpBUIBIp B apajapblHia
nepuButeyiuy 6onutyr smMsuist »suup. by Gonuryr maiie uist g0y
0JIyp.

Conpa cnepmatozous HymyptanblH HUBSICUHS tsapsad misipsxst
enup. by 3amaH OHYH HUBSCHHIS SUCIL JAHUIIMKIUKISAD Oarn
BEpUp: HIBS IIUIINP, OroiLiip, xpomatun Gopmaca aqaiumunmp,
HAtMCANA epKAK IPOHYKIIEYyC AMsUIA 34iaup. byHa yiibyH aumu
nponykieyc amsig dsiup. CoHpa HUBSISPU OUPISIIND BA
CUHKAPUOH HIBS MapaHbIp.

bensinukis, Tumions XpoMocoM HbIbbIMBIHA MAJIMK OJaH OUp
LIICEHPSIIN PUIIENHM — 3Urot SIMSUIS DSUTHP.

OOPLAZMATIK SEQREQASIYA

Apnsatsia iymypta miceipsicuns Oup criepMato30bl] JaXuil OJIyp.
by mpocec monocmepmuita ammaneip. Monospermiya yumurta
sarist az olan yumurta hiiceyrays (mas.,yumru qurdlar, dorisiti-
kanlilar, momoalilor va s.) xasdir. AMma 0s13s1H fiymyptaiia Oup Heus
cnepMatozous g Jaxuiy ojap, MsSHU NoJucnepMuiia maauciacu
Oamr Bepup, Oy amatsH rumga MagIsUSIpU 40X OJIaH Wymyptamapaa
(MsicsUTsAiH,  CUPIHSHJSIPHH,  TyNUIAphlH  HymyptanapbiHua)
MUMIAMMUAA oiayHa Ownup. by Mukponwnels Maiuk oJaH
Wymyptanap 1munH xapaktepukaup. by 3aman  HeHs s
Maiiananmazna oup crniepmatozounn uitupak eaup, TUISPISPU UCs
ymyptansin cutoriazmacelnga spuiin® msms oiyp. by 3aman
SAMSUIS OSJISTH pUIIEHM MOHOCHEpMHNaa OJAyby KUMHU HOpMal
unkumad eaup. AmMma 0s3u manga iymyptaita maxun onan
cnepMato30MAIIpUH  IAMBICHI ~ MymMyptaHbIH  HIBSICH WIS
OWpJAIIMp, HAHW aHOpPMaN TOJUcCIepMuiia Oamnr Bepup, Oens
aJI1a aHOpMaJl PLUILICHM SIMSUIS ISUTHP.

Crnepmatosons yumurta HIICeWpsis Naxuil OJIaHAAH COHpa
OOIUIa3MaHbIH (yumurta MIICEHpAHUH cutomaazmachl) tapkuod
MMCCAUIpUHUH  HepasiiummMscu Oam  Bepup. by mamucsiis
ooruiazmMatuk cerperacuiia neitmump. Oorutasmatuk cerperacuiia
MIxtsimg opranuzmisipas dsaprisaup. Mscslan, ampuOumspas
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HymyptaHbIH aHuMall HapbIMKLPSACUNAH]SA ma3Matuk
MEMOpaHBIHBIH antblHa MUTMEHt ASHsIsApu Hepismmp. Jlaxun
OJIIyby 3aMaH crepmato30ou]l €KBatopuan calsas WepIIsiisH
MUTMEHt JIHSICUKIISIPH HtSUTMHSPSAK OHJIAphl apXachlHCA YSIKUDP.
Hstucsns  yumurtanqcedipsHue ke tApsipUHIS  HepIsIsH
TNSHACUKIISIP d€pH 4YsSKWIMp. byHa 310ps criepMato3ouIuH AaxXuil
OJIIyby HMEpUH sIKC tapsauHIS oJlaH BSi aHMMall Bsi BedetatuB
WapBIMKUPSACUKIISIPUH  CAPUISAMHAS ~— WEpIISIIsTH KOptekc
CAllSICHHUH PsHAM auybliblp. by camsa oparBapu dopmana
oJiIybyHJaH 003 opar aiaHblp. bo3 oOpabblH MSPKSI3UHISH
carrutan cuMMmetpuifaHbIH MIICtIBUCH (AU3 CAtiM) Keund yumur-
tamceripssan - 2 Ospalsp muccsia  Orommp.  TscpuOssip
SIOCtIPMUIIIAP KW, alpbl-alpbUIbITAA ISP MIACCAIIH HOPMAa
puuieiiM nakumad ens ouisap

Conpaiap ractpynacuiia mpoOCECHHUH HapaHMaChIHbIH MSIPKSI3U
BsI PUIIEHMHUH OX OPTaHJIAPbIHBIH «UJIKWH tSITKIIAtIBICED) KUMHU
YBIXBINI €sH OyactomopyH Jop3al Jo0Jabbl 003 OpabblH
MatepualbIHAaH AMsUTs dsup. [lpoHykieycaapbiH OupisimMscu
HAtUCSICUHIS OUINIONJ XPOMOCOM ISICtHHSI MAJMK 3Urota siMsiis
asutip. by 3aman fermentlorin aktivliyi, sitoplazmanin kegiriciliyi
artir, maddalor mibadilasi slratlonir, amin tursularinin miqdari
coxalir, JIHT-nuH, mama conpa MPHT-HuMH Bs 31jamiapbiH
cuntesu Oam Bepup. bemsumkns, crnepmato3ouauH tacupu
HAtUCACHUHIA  aKktMBIAIISIH — yumurta  Oifceiips  «aHabuos»
BSI3UUMAMHASH YbIXbIp BSl MalajgaHMaJaH COHpPAa OHYH 3€HEtuK
amapatsl uis aomimp, inkisaf etmok gabiliyyati qazanir.

CUNI MAYALANMA

Tsabun Mmaiasianmanan QAP oJiapar CIHA MaiajlaHMa
3aMaHbl CUHCHMHHMAL miucedpsuiapu Oup-O6upu mis ta6um iosuia
oupnsammup.  OnnapelH  Oup-Oupu  wng  OUPISIIIMSCH
excriepuMmentan Mosua Oamr Bepup. CuHu MaianaHmaia auj
unusips upsuis XBbIbI scpag 6anuansuiMeisip. by Cup unuisap
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SIBBSUT COMyrrani mieriBanap/aa (masalon ryp6arazna), conpa ucs
ucturannpulapaa  anapsUIMblblp. CoHM  MalanaHmaiia aup
9CHUII MUTHAcHbl UIUsp uik asips M.D.MBaHoB tapsaduHmsH
anapbuiMbIIplp. CHHU MaiallaHMa 3aMaHbl CUPIUISIPJSH Aaina
MSALICYJ/Iap BSI MIOIIKSIM €pKAK (Apansip ceuunup. SIBBsUICSASH
UM [IeHBaHbIH Oananbll MOJyHa maciaHMmaiian metan Oopy
canpiablp. CrlrAmisH 3aMaH epKIK meiBaHIapeiH toxym Maiiecu
Oy Oopyita HbibblIblp. CoHpa IISIMUH OOpYy YBbIXapbUIbIp Bs
WYspUCHHIIKH  toxym  Mmailecu — (QU3MONOBM  MSITYJUIA
nypynamaslpeiblp. CoHpa ucd Xucycu HitHsS Bacutscuns Oy
MadiessH  orofupu®d aumM  mielBaHbIH - Oamanelr  HoiyHa
Oypaxsipiap. By 1icymna Ganansir 60opycyHIa CIHM MaiajaHMa
senup Bs HAtuCans ta0um MailanaHMana oJITyby KMMH HOpMal
PUILIENAM SAMSUISA ISITUP.

Cunn MailananMa KsHI tacappudatsl IielBaHIapbiHa Bs
OanbITubUIbIba deHut tatour onmynyp. [lleiBannapa tatour onyHan
CI[HM MalanaHMaHbIH ts0un MaifananmanaHn Oup ceipa uctuH Bd
Gbsiprau Cawstisapu BapabIp:

1. MaiiananMaHbIH 3etMACH LULH IIEY A 4YOXJy MUTAapla
epKSIK IIeBaHJIapblH CaXJIaHbUIMACHI L1510 oryHMYyp.

2. Cunu maiiananma Bacutsicuist Oup epksk (sipauH mecadbiHa
4OXJIy caiijia pApAssap SMsUIS ISUTHP.

3. enn cuncsp iapamsinsip, Macolon, 6y rcymna muxtsmmd
at, cawmpim, rOilyH, Oanpir B C. LIeiiBaH CHHCIAPU
HapaablIMbIILLABIP. By Marcsaand cuHu manananma MSHtAraspu
tSALKWT eTMaAMUIIINpP.

Cunn maitanaama (toznanma) OMtKHUMITUKAS 151 eHuI tatour
enunup. by ncymna muxtsnud Outku coptiaapsl ambIHMBIIIIBIP.
Cunn to3nanma-ilaxyn Mailananma ajsatsH uvapna3 toznanan
outkumsaps tatour enunup, ynHKM Muxtanud ca0s6nspasH Oy
outkussipas tsi6uu tosmarma pozulur Bs MAIICYIIAPIBIT allabbl
ammnp. Ts6um to3nanmagaH ¢sapriav ojapar ciHH to3nmaHma
HAMCACUHAA MALICYJIAAPIIBbIT apielpbuIbIp Bs HeHU copliap snas
etMsIK MIMKITH OJIyp.

CINSI COXALMANIN QEYRIi-MUNTOZOM TiPLORI
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Cuncun YOXaJIMaHbIH reupu-muntazam tunspuHd
papteHOIEHE3, SUHOAEHE3 Bl AaHIPOIEHES auITHP.

Ilaptenosene3 (ifyHanCa mnaptil€eHOC-TBI3JIBIT, 3IEHECHUC-
uHKUIIad) Haxys «rBI3JIBIT YoXaaMaceD HyMmypla miicerpscHHIH
MallalaHMaJaH MHKUmad enud CaHJibl OpraHu3M  SIMsUIS
astupmsicuaup. Partenogenez hadisasi CurcH YoXaIMaHbIH XIICYCH
dopmaceibip, ¢UNKi burada da curcwu mnceiips umtupak eaup.

Unk nadsa onapar tsa0um mnapteHosenes 1762-cu  wmnns
uismapatnapga, XbIX scpas ucsa Oup dox Outku Bs 1ieliBaH
HIOBJISIpUHS tsicBup exunmMuiaup. butkunspass 3saCupotynda,
reipbblotynia Bst ¢. bitkilordo, heitBannapan iso msmapatiapa,
rotatorilords,  uOtumam XSPUSHIKMMUIAPISA, MOJIyCKanapiaa Bs
digarlorindos seHMII HAHBLIMBIIIIBIP.

SAxeap mwanmnapaa napteHo3eHe3 MailalaHMa Wil sutarsijap oJIaH
yoxanMa wis HioBOsusimup. Ona stopst ag Oy cUr partenogenez
JFOBPII, HMaxya da MIOBCIIMHU mapteHOdeHe3 auTaHbIp. MSCSUISH,
rotatorilor  iaiima MmaitamanMambin Hymypta roiyp, OyHmaH
Hopmaut qumu Gsapa uakumad enup. [aibzna ucst epksk Gsapasap
SIOPIHIIP Bs Oy 3aMaH MalajJaHMBIII Hymypta roinymyp.

Apbuiapaa GApaspuH Oup muccscH TapteHol’eHe3 iosuia
uakumad emup. dumm dsapa eliHn Baxtma MaiagaHMaMblll Bs
MailaaHMBbIIIT hymyptanap rounyp. MaitasraHMaMBblIIi
nymyptanapaan epksk (tpyten), MaitasaHMbIII HyMyptanapaan ucs
iy Gsapusip mHKMmad eaup (aHa B WIIYW apbuiap). by crp
nruccsBy nmapteHosenes gaxkyntsatus mapteHoseHe3 aTaHbIp.

bup vox oHypbacei3 mieiiBanmapaa — tmumsapas, rotatorilords,
XAPUSHOKAMIApas mapteHosenes wunHkumad 3amadbsl  Somatik
UIICEHPSATAPUHIIA TUILUION XPOMOCOM HBIBBIMBI OJaH (PSIpIAp
aMsig dsiup. By Crop XpomocoMm OHyHIA siarsjapiablp Ku,
CuHCHUNAL UCEHPsUIApUHUH HethIIMs MSAPIISUIICUHIA MEHO3yH
OUpUHCH OFONMITHMSCHHIS sMsutst galon 1-Cu HroHsIIUCH CHCMUH
HIBsICH OUp MIIAtASH COHpa OOCULUH HIBSCHU WIS OUPIALIUD,
HAtUCAMS [IICeHpsiii XpOMOCOM WBIBBIMBI 2H omyp. Bu clr
mexanizm xspusHIkuMimsapas miisahido edilir. Lakin tlilords
diploid xromosom yigmmi 2-Ci yOnoaldici cismin ayrilmasinin
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longimasi hesabina meydana ¢ixir. AMma apbuiapia napteHoseHes
HoJuta SMsUIS JSUISIH epkak (sapuapas somatik mnceipsuisapun
HIBSACUH/II XPOMOCOM HbIbBIMBI IIAIUIOWI caiiia oiyp, yani
cinsiyyat hiiceyralorinds oldugu kimi.

[lapteHoseHe3 IIAagUCACHMHS YOX a3 INaulapAa OHYpPbaJibl
nieiiBamtapaa aa tacamaud exumup. MscsisiH, HApst OabIrIapbIHa
Bl MUHA TymryHAa tsOum mapteHoseHe3 WHKMINAQ MITMIANTHIS
onynyp. Ilunn rymynna HucOatsn dvox omyp. bynmapna
napteHoseHe3 uHkHIAd HAMCACHMHAA HamHBI3 epKiIK (apaisp
SIMSUIISL DSUTHP.

Hopman manna wmailananma #ony wisd uHKMIIA) eAsH
nieiiBaniapaa MaliaiaHMaMblll ymyptansl MHKUIIAg etaupMsiis
csyn aroctapaunsp. st XBBIBIBI scpast equinsn Oy csauyuisap
miBsadfaruititstcns ongy. Unk aads 1887-cu wnas pyc amumu
A.A. TuxomupoB cuuu mnaptenosenes sias etmqu. O, tyt
UISKTYpAYHYH MalanaHMamblinl  Hymyptaceinbl — firca nis
cuptmsxis axyn ona 3sud cyndat typrrycy umns tsacup etmsxomst
OHyH mapteHodeHe3 MHKHIIA(bIHA Hawil oJaMymayp. by
mieriBannapaa tsaouu maptenoseness as tsacaaud eaumup.

A.A. TUXOMUPOBYH MIUISPUHISH COHpa ls10mu mapteHoseHes
Xac oJIMaiaH meBanaapaa (ATHU3 KUPIUCHHISA, aM(DUOUTISPIs BS
C.) ciiHU naptenoseHes suis etausip. MaitananMmamplin iymyptaiia
Mmixtsmud ncymnapna —  duzukd  (MCtunukis,  eneKtpukIs),
KUMIisIBY - (113BU typiynap, Hab MsyuieJUCHIIApH, TaH jgaxtacel Bs
¢.) ucyiuiapia tacup etMsKIIs 40Xy MUTIap/ia elBaniap/a ClHu
napteHoseHe3 uHkumada Haui onmyuwap. by camsas pyc anumu
B.JI.Actaypos (1940-1960) muxtsuiud ncymiap tatour easpsk tyt
UISKTYPIYHYH napteHosenes UHKUIapbIHIA OroMIIK
Hauusatnsp s etMummaup.

CuHu mapteHoseHes3 callsgCUH/S anapbUlaH HIULIp Maliaganma
marrelHaa OJIaH Msulymaltinapel fama JAa  ASTUTIISOLARPAN.
Mugsitiisn - enunan  ku, Wymyptaga Oamr BepsH (U3HOJIOBH
OSUUIIUKIAKISAP OHYH WHKAMA(GB MYIH CclUMYyIIamIbIphIChI
tsacup sroctsapup.

Ginogenez (yun.gyne-gadin) dYoxanma mapteHO3EHe3s 4YOoX
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oxmmaielp. JlakuH mapteHoseHezdon dsapriu onapar 3MHOIEHE3
goxaliMaJga CrIepMato3oWIsip aHcar —AaktuBJISIITUPICH POl
OMHaWbIp, MaWalaHMaaa wucsd  umtupak  etmup. byHa
IiceBoramMuiia, MsHU HajaH4ybl MaliaJlaHMa aerunup. by 3aman
Kaproramuia 0am BEpMHp, PUIICHMHH HHKHIIA(BI UCS HaIHBI3
yumurta [IUCEUPSHUH HIBICUHUH MWIItHPAKbl WIS 3EIUp.
DWHOAdCHE3 WyMpy rypjuiapa, aupu Oajla JobaH OambIriapa,
OUtKWIIAPISIH  TalMardudstiHs  XaczApIp. Cuan  ¥iojuia
MailanaHMaJiaH SABBSUI CIIEpMAtO30UUISIPUH HIBSUIIPUHU PEHtICH
IIAJIapbl, KUMISBU MaJIsIIsIp Bl MUKCSK temrepatyp wist MSIIB
EIpSAK SMHOXEHE3 YOXaJIMaHbl aaMar MUOMKUOHAUp. by 3aman
Kapuoramuiia setMAauiMHIAH Upcu MHpOpMacHuiia HallHbI3 aHa
XSttty NI HACIS FOtIpIUILp.

Androgenez. Partenogenez vo ginogenez zamani inkisaf edon
yumurtada ancaq ana orqanizmin irsi materialini saxlayan niivo
olur. DuHOdeHEe3MH SKCHHS OJlapar aHApPOICHE3 YoXaiMaaa yu-
murta IICeHPIHUH HHKUIIA(bI MALI3 criepMato30UIUH HIIBSICH BSI
IUIIA TaMetuH CHtoIIa3MachlHbIH miecaObiHa Oamr Bepup. by
3aMaH yumurta IIcedpsIHUH HIBSICH MIISIHISH 1051051 310pst MSTIB
OJIyp B HAtUCAAA coepMato3oua JHOaxWil OJAYraaH CcoHpa
MaifajlanMa Oarn BepMup. SIMs sIsSH MIAIUIOU XPOMOCOM
JSICtHHS MJIMK PINIeHM Ha nHKkumad etMup Bs ia 4ox 351 oJryp.
Hupsicu3 yumurta miceiipsiys Oup Heust criepMato3ouj Jaxui
oJiapca (Oy 1maucs noyjucrnepMuiia aaaansip) 2 epKsiK rametiisspuH
HUBSUIAPU OUPIALISAPSIK 3UrotaHbl sMsuis adatupsacsak. by 3aman
upcu uHbopMacuiia WalHbI3 ata XsAtth WISl HACISA FOtIPLUIIIIP.
AHaposeHe3 4oxaiMa tyt WIAKIYpAyHZAQ, BSUIIM apbluiapia,
MIICtSICHA a1 KUMU OUtKUJISAPISTH — tytna, rapbblIalibIaa, taxbpuiga
MIILIAIUAS OJIYHYD.
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FOSIL 1V
BOLUNMONIN UMUMIi XARAKTERISTIKASI

Zigotun mitotik boliinmasinin baslangici ilo xarakterizo edilir.
Boliinma noticosindo birhiiceyrali ziqotdan riiseym omolo golir.
Bu proses somatik hiiceyralorin bdliinmasindon onunla forqlonir
ki, omolo golon yeni hiiceyralor bir-birindon ayrilmayib, six
tomasda qalir. Belo boliinma naticasinde amolo goalon hiiceyralor
boliinmalar arasindaki vaxtda boyilimadiklorine goro, sonraki hor
boliinmo zamani hiiceyrolor getdikco kicilir. Buna gbéro homin
inkisaf dovriindo riiseymin Ol¢lisii onu togkil edon hiiceyralorin
sayindan asili olmayaraq ziqotun xotti Olciilorindon artiq ol-
mayacaqdir. Homin sobabdon do, tosvir olunan proseso boliinmo,
omoloa golon hiiceyralors iso blastomerlor deyilir.

Bolunmonin xarakteri organizmlorde mixtslifdir vo bir ¢ox
amillordon asilidir. Boliinma tipini mlosyyanlosdiron asas amil-
lordon biri yumurta sarisinin yumurtahiiceyrado miqgdar1 va paylan-
masidir. Yumurtahiiceyranin vacib va zoruri komponenti olan
yumurta sarisi, eyni zamanda ballast rolunu oynayaraq boliinmo
proseslorini longidir. Beloliklo, yumurtahiiceyralorindaki sariliq
no godar ¢ox olarsa, onun yerlasdiyi yerdo bélinma bir o gadar
long gedor vo ya oksina.BOlinmo ayri-ayr1 heyvanlarda eyni
getmir, bu har seydon avval yumurta hiiceyralorindoki yumurta
sarisinin miqdarindan vo onun paylanmasi xarakterindon asilidir.
Buna mivafiq olarag:1) tam vs ya holoblastik va 2) natamam va
ya meroblastik bolinmo ayird edilir.

Beloaliklo bélinmo zamani blastomerlarin amalo galmosindan
bagqa boliinmonin bir sira imumi xarakterik xiisusiyyatlori vardir.
Belo Ki, omsuts asiyistH OUtiH 1iicefpsuIspyH [IMyMH HISICMU BSI
KUtIsIcH MakallaHMaZiad Jsgpliaji coHpa HapaHaH MyMmypta miiucen-
PSACUHUH UISICMUHS BSl KIUIICUHS Ospalbsip onyp; aau Mutosnaa
OJIAybY KUMH 3HUrotUH wisip OronuHMscMHISH coHpa [IHT-nun
MUrAapsl 2 nads aptelp (MKUISIIMSIKIS ), OSMSITUKIIS, PIIIIeHMIST
JHT-HuH MuTHapbl I[IAMUIIS — aptblp; DIOJIHMS  3aMaHbI
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cutoryia3MaHbIH IISICMU aptMbIp, JIAKMH TEUJl OJIYHIYyby KHUMHU,
JHT msap OronmaMsasH coHpa 2 asads aptelp, HAtUCAIS ISP
Onmactomepas cutoruia3mMaHbliH MurjgapbiHa HucOstsa JIHT-aun
MHUTJApsl taapucsH aptelp. bersmukisg, 003€He3 IPOCECHHIS
MO3yJAMYII HIIBS-CUtOIJIa3Ma HHCOSAtH OFOJMITHMST HStUCSICUHIS
WeHunsaH Ospma osnyHyp. OodeHe3 3aMaHbl CHUHCH INIICEUpss
HUBSHS HUCOstSIH CHUtOTUIa3MaHbIH HIsicMu  apteip. OoseHe3ns
OroMIMs  MSPULUBICUHIAS —~ OOCHUISpAS  cutoria3mMasiakbl
MaJUISUSIPUH MUT/Aapbl THIATaHABIPBICH TIIICEHPsUIAp HiecaObiHa
TAGsSpIas apteIp.

Hewmsinn, OIOJILIHMSIHUH ¢byHKCcHanapbIHAaH oupu
cUtoIia3MaHbIH  OalUIaHbbIC ~KUtISCMHUH  CcaxjJaHMachl Bs
HIBSHUH KUOUISICUHUH aptMachl ﬁony WA coOMatuk muceﬁps{ns{pﬂ
Xac oJlaH HUBfA-cutoryia3aMa HUCOAtMHU Osipra etMSIKAUp; NIBA-
cutoriasaMa  MUHAcHOAtMHUH ~ Osipria  OJIyHMAachl — 3spypsitu
prmenMuH (pyHKCHOHAT CATISAtITH aKtUBISIIMSICHHS CSI0SI0 OTyp.

[sp Oup OrodIHMSA IIBIPEIMIAP BacutsCHM WIS Isgiata
keunpuiup. Hcturamsatuas Bg 1iapajaH  KEUMSCHHS  DHOPS
OIOJIHMS  LIBIPBIMJIAPBIHBIH ~ MIXtSUIM]  HIOBISPU  BapJbIp:
MEPHUANOHAI, EKBatopHall, CHUHS Bs taHdE€HCHAaJ IBIPEIMIIAp.

MepuaroHal mbIpeIM aHUMAJ TItOASH BedetatuB Titds 10bpy
(MisHU maryau ucturamtszs), ekpatopuai-ekBatop OolyHca, HIHA
taM MSpKS3[SH, EHUHS WIBIPbIM €KBatopa mapajiesn Bsl taH3eHCHall
3UTOtYH CAtIIUHA Napajiesl Keuup.

bronmaMs MIBIpBIMIIAPBIHBIH - UCtUraMsitu, Wepu Bs cLpsAtH
Hymyptaaa oJlaH ruja MaJJsJIIpUHUH MUTJAPBIHAAH ACBUIBIIBIP.
BronmaMs mbIpeIM1 afstsH ruja Majisuispy oJIMaliaH Haxyn a3
OJIaH HaUMsAsaH Bs capOsict cutorazma OoityHca aenup, O.
[lepteur raiigaceina QO0ro onyn Kegcmo cupsitu ruma
MaJISTIIPUHUH MUTAAPHI WIS tspc MItaHacuOaup.

Comatuk IIcedpsuIsipuH OIOMITHMSICHHIAH sonra amala galon
huceyralordon ¢siprmu omapar 3urotaa OONIHSH IILCEHPSIISP
OUp-OMPUHASH apajgaHMBbIP Bsl OIOIIHMS CLPALIS SeTup.
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BOLUNMONIN TiPLORIi

Uymypta HIICEeHPSICHHIH cutorurazmMaceinia ruga
MQUUIIPUHAH MUTJApbIHIAH, TaijaHMa XapaktepuHIsH B
culora3sMaHbIH XaCCSACHHIISH achbUIBl  OJjlapar OIOJITHMSHHUH
mixtsimmg  turusapu  Bapaeip.  Qeyd  etdiyimiz  kimi, quua
MaSUTIPUHIH MUT IapbIHIaH Bs cutoruiazMaia rnaitiaHMachIiH1aH
acBUIBI oJ1apar OIOJIIHMSHUH MKH tHIy aifbIp]] eumup:

1. Mono6nactuk Bs ¥ia tam OrOIITHMS

2. Mepob6unactuk Bs ita Hatamam (IuccsaVi) OroIITHMS.

HOLOBLASTIK BOLUNMO

[[Mono6nactuk ityHaHCa mionoc-OmtioB, tam Bs Omactoc-maifa
nemsikaup. [{onmoGmactuk OronaMs 3amansl 3urot tam GromIHIIp,
WSTHY OIOJIIIHMSIISTH TITHCCS OJIMYp. TaMm OroJiHMs 2 Cp OJIyp:

1. Tam OsipaGsip

2. Tam reiipu-6spadsp

Tam Ospabsap OwonmaMms . by OronmuMsiis HemtspusHUH
momoJiecutan tun ymyptaceinna tacaand omynyp. bupunCu Bs
WKUHCU OIOJIHMS IIBIPbIMIAphl OUp-OMpHHS MEepHeHAUKYITHap
ucturamstas Wymyptanbia anuman rutOuHasH Bedetatus ratOmHs
JIObpy Ke4YHp BSl ILIAP HKUCH MepuAuOoHan (HMaxyl y3yHyHa)
mbIppIM  aanaHblp. L{unHCH mibIppiM OyHIIapa MepHeHIyKIdap
ucturamstas exBatop OGoityHCa (tamM MAPKA3ASH) KEUAMMM ITYILIH
OyHa exkBatopuan WIBIPBIM ACUHUIHP WHaxyd C€HUHS LIBIPBIM J1a
agnanelp. CoHpa wucs y3yHyHa (MepUIMOHAN) BS EHUHS
IIBIPBIMIIAP HIOBOANSAIIMP: CHt psIrsaMis oJaH  OIOJIHMSUIISP
y3yHyHa, UK pArsSMiIsl ollaHiap — €HUHS OIOJIHMS aJUTaHbIp BA
y3yHyHa OronmunMms 1 #axyn 2 Bamumg yox omyp. Ciit sayli
bolinmads iki vahid ¢ox olur. Conpakel eHHMHS OOIITHMSIISAP
exBatopa mapanen keuup. LL{gp GroMIHMSASH COHpa AMSIIS ISUISIH
Hicerpsansap-onactomepnsip HOMUIUISIPUHS  J10pd  OUp-OupUHS
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Osipalsip ostyp. byHa stopst Oy OroaMs tam Bst Osipadsip OrOIITHMS
aJUIaHbIp.

sip GrosHMs 3amMaHbl 6actoMeprsipuH caiibl UKU A1dst aptbIp:
OupuHCH OIONIIHMSSTH coHpa 2 Grmactomep, conpa ucs 4, 8, 16, 32,
64, 128 Bs c. Gmactomeprsp smsiis dsump. bractomeprsip KHuuk
onyp Bsi Oup-OupuHAsH apananMblp. OHa stopst OyHiapa Maiia
mmccsacuiin - axyn Omactomep ampl  BepuiMuinaup (MyHaHCa
Onactoc-maiia, Mmepoc-iuccscuk). TsxmunsH BbIbI fiaxyn BbIbIbI
OromaMs HatucCsicuuas 128 iaxyn 256 Omactomeprsip WBIBBIHBI
saMsiist sup. briactoMeprisip WBIBBIHBIH SMSIUISL DSUTMSICH MOpYJia
MSPILISUISCH ayTaHbIp (1ateiHCa MOpyM-tyt meliBsicu). By msipsuis
surotun 3-Cry Haxyn 4-Cr OromrHMsICHHIAH Oanuraiiapar BbIbI-
BbIbIbI GronmumMstiist Tsaasip gaBam eaup. Mopyiia MApIIsUIICHHISA
6nactomeprsip tytna itaxyn Mopyria oiayby KUMU OUp-OUpPHHS ChIX
HepIsmup Bsl apajlapblHIa XIICYCH OOLLIyr oamyp. Tam Ospabsp
OIOJIIHMSHUH COHYHJAA Onactyna MApLISISICH SIMSUISL IsUTUp, WSAHU
OU crrp GromaMS OnactynaHbIH HapaHMachl Wi Typtapeip.

Tam relipu-6sipabsap OromaMsa . by Cop  OronmHMss
ampubmsipun tenonecutan tun itymyptanapsiaaa tacamd emummp.
bynnapna na tam Bst 6spalsip OFONMIHMSIS OJIybY KUMU OUPUHCH
UKA  OIOJITHMS IIBIpBIMIIAPhI  (MEpUIMOHAN #axyq y3yHyHa
HIBIPbIMIIAP)  OUp-OMpHHS TEpICHIUKYIHap —ojapar aHuMall
ritoasH Besetatus ritost 1obpy tam keunp Bst 4 6spadsp Oaactomep
SIMSLIISL DSUTUD, JIAKUH 3-CIT IIBIPBIM, HSTHU €HUHS MIBIPhIM Heltapys
HymyptaceiHa ONaybYHIAH QSPriasHAPAK ekBatopaaH aenun,
anuman rutonsH keuup. by anmman rutons ruga MaagSISPUHUH
MUTIaPbIHBIH a3 0JIMACHI WIS sUTarsiIapabIp.

Hatucsns 3-Cir OroiiiHMs IIBIPBIMBIHJIAH COHpa 8 redpu-
osipadsipblastomer omoalo golir. Buna goro do tam geyri-barabor
bolinmo adlanir. Aunman Bst BedetatuB rutOas  omnan
OnactoMepisip IOMUIUTIPUHS 3t0psl OUp-OMPUHASH (APIISIHUD:
aHuMan rutéasku Omatomeprnsp KHGUK 01y0 MHKpOMEpIsip
(MiynanCa MHKpPOC —KHGHK, MEpPOC-IIMCCACUK), Bedetatus
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ritOasIKmIAp-0roiiik  oyd  Makpomepiisip  (fiyHaHCa Makpoc-
Oroik) amianblp. ['mpa mamasuisipy anuMman Tutoas a3 oJiayby
IMYIH OMONIHMS IIBIpeIMIAphl Oypama pama cupatis Kedup.
CoHpakbl OIOJIIIHMS IIBIPHIMIIAPKI (Y3YHYHA Bl CHUHSI IIBIPBIMJIIAP)
ampuOWIApHH A5 iiymyplaceiHna Oup-Oupu Wit HIOBOSUISIIUD BS
usip OronHMs HatuCsicuaas Onactomepisspud Murnapbl 2 nsags
apterp. Yoxmuceinpsinm pumerdmud  BbIbl  #iaxyn  BbBIBIbI
OFOJIIHMSICHH/ITH COHpa Mopyna wMspupuisicn 128 iaxym 256
onactomepnsipasa  ubapsit omyp. CoHpa OIOJIIIHMS TPOCECH
naiiaHelp Bs Onactyna MIpIIsIsicy OaluIaHbIp.

MEROBLASTIK (NATAMAM) BOLUNM®O

Mepobnactuk  (fiynanca  mepoc-iuccs,  Onactoc-maiia)
OIONIIHMSI 3aMaHbl 3WTOtaHbIH HWaaHBI3 OWUp WIMCCICH — THAA
mamracu (fiymypta capbIChl) oyMaifaH IIHUCCSCH OFOJIIIHIIP, THIA
MaJJIACH OJIaH IIMCccAcH ucs OronuuMIp. bens OroaHMs KICKUH
tenonecutan #iymypta muceiipsicu onan mieriBanapaa (CIIMIIKIII
OanpITIapaa, CIPITHSHIISAPIS BS rymwiapzaa), ades
centponecutan #ymyptacel onan mie#iBanaapaa (msmapatiapaa)
MIIIAIMAS  eunnp. MymyptaHslH tMIMHASH achUIbI  OJapar
MepoOnactuk OroiHMs 2 CIp OJIyp: JAWCKOWAAN Bs cstiim
OFOJILIHMS.

Juckounman OronmmHMs  KiIckuH — temosecutann  Hymyptana
(crpmukir Ganbiryiapia, CUPHHSHIAPIS Bs Tynuiapia) tacamid
equnup. brommamsa ymypta HCeMpsiCHHUH WalHbI3 aHUMA
rutOIHs WaxXiH OJIaH PILIIEHM AUCKUHIA deaup (OHA 3rops Oenst
aJuTaHbIp), yMypta capbichl wist 101y Bedetatus ritois1 OrOMIHMS
setmup. Sentrolesital mcetipsdo bdlinmoa nilvads baslayir, sonra
yeni nuvalor sitoplazmanm miivafiq hissalori ilo sotho yaxmlasir
vo homin nahiya blastomerlora bolindr. Belo bdlinmays mero-
blastik sothi bdlinma deyilir.

Pureiim nucku ymypta capbICBIHBIH LBSIPUHISA WEPIIAILUD VO
yumurta borusunda amols galir Onyn uct tsapsdu iactpumanmmein
¢dopmana onyd, YymyptanelH Hyxapbl cstmuHsS —mapanen
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riepnsmup. OHa s1opst 1-Cu, 2-Cu, 3-Ciy Bs 4-Ci1 OFOJIIIHMS 3aMaHBI
OroHMsT witn (OroNIIHMS 3amaHbl cutoruiazmaza osiaH JTHQIH
ctpyktyp) 1niduru (mopusontan) Bs3uitisatas vepisamup, amma bl-
bIB OronuHMs mbIpeIMIIapkl Hes maryau (Beptukan) ucturamsts
KEYUp Bsl AMSUIS sUISTH ucCeiipsuisip (6mactomepisip) Oup Csapasiast
Hepnsamup. CoHpakbl HMIbIpbIMIIApP UCS OyHJapa NnepHeHaeKyniap
ojlapar Keuup, HAtMCAIS pIIIeHM IUCKUHIS IIUCeHpsusap 2
Csapasias: catis MaxpeIH Bsl iyMypta capbIChl L3SPUHIA MEpIIInp.
CoHpakbl OrOIIHMS IIbIpbIMIIApBl MUXtsng wucturamatnsapas
KeUup Bs pULIEHM IUCKM YOXJIy ChlpanapAaH uoOapst JoBIs
smsis dsap. brommuMmst ryptapangan asprian conpa Omactyna
MSAPIISUIACH OallTaHbIp.

Csatumn  OronmHEMST  Miymypta capbichl  WIsSI  3SHOWH  OJIaH

centponmecutan  Hymyptamapma (uramrapatmapaa) — MITIIAIIAZIS
oJyHyp. bronuMs HUBsALS Oanutanblp, HAtMCAAS YOXITy MUT1apaa
WeHU HIBSIISAP AMSUIS ISUTHD .
Msmun  HuBsuisp  sitpadbiaaaksl  cutoruiasmManblH - MIBagUr
IIUCCSTIApU Wil Oupnukas tsaapuCsaH  WymyptanslH — CstimuHs
WaxprHaanmeip. HuBsmsp catugs Aty KuMu catiy rat HuBsuisipyuH
caiibl Tssp Omactomeprsips OronHIp. OHa dtops ety OrOIIHMS
aJJIaHbIp.

Csitiru OronmiHMs HsItuCsicuuas cutorurasMaHbiH OUtIH MAPKSI3U
uccsicu catuis 1obpy HepuHH JIHUIIMpD Bsl nepudepuk miuccs
WJISL TapbIIbIP.

Hemsuu, quckouan Bs catiy OronuHMaAIs 3urot OItIHIIKIIA
OIOJILHMIIP: OMPUHIS PULICHM AMCKH, TUASIPUHIS UCS HIBS BA
cutormazmManbiH cstim ratel OroNmHApsIK Oiactomepisap sMsiis
aatupup.

MOMOLILORIN YUMURTASININ BOLUNMOSI

Msamsutnisipud eMOpuoHan nHKUadsl 103 Muxtsumdnniin s
daprosamp. Mymyptaroiian MAMSIMIAPUH THAA MAIISUISAPH HIS
3sTHAUH OJIaH nosuiecutan ifymyptanapbinaa TUCKOUAAT OFOIIIHMS
MIIIAOMIS  ONyHYp. 3urotUH OroMIHMSICH B HMHKHUIIA(bI
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OpraHu3M/ISIH KSTHApIa-iHyMyptaHbIH JaXUIUHIS dETHp.

Kucamu wmamsumisipun iymypta mucCelipsacunas Hymypta
capbIChl a3 MUTAap/a o1yp. byHa 310psi OHYH IOTUIICI] KHYUK OJIYP.
Uymypta muceiipscu tam Gromuuup. AMma Oy 3aMaH SBBSIICS
HatamMaM  OIONMITHMSHUH  sulaMstiaspu  MIMIANUAS — SIUITUp:
JTUCKOUJAT OIONIIHMSIA OJIIybY KHMHM OUPHHCH 1Y OOJIIHMS
IIBIPBIMBI MEPHUIMOHAI MIBIPBIMIAH UOapst omyp. SMsas suisaH
omactomepisip a3 murgapaa wymypta capbIChIHBI simiats eaup Bst
TOBYbYH JMBapbIHGI tsmkui equp. CoHpa OIOIITHMS JaBaM eaup.
l'oBybyH mUBapbIHIAKEI OIactoMepIIsIpITH PIIICHM SIMSITST dSUTUD,
PIIICHMIH THIAIAHMACHl OallabIbbIH CEMKIH THINACHIHIAKEI
BSI3WJISIPUH IIA3bIPJIaJIbIbbl THAA MAUISJIIPUHU copMaria Iisiiata
keuupunup. [obynan Oana wuHKUIIAQBIHBI KHCsag —Oaria
yatIbIpBIp.

[Mnacentansr msaMsaTuIsSpuH HymyplachlHIa THAA MaaIsicu
(fymypta capbIChl) 4OX a3abIp AEMSK OJlap KH, HA3SIPS 4apIriMbIp,
nymyptanaps! anecutanapip, ymypta niceipscu tam OromIHIp .
Nnk OrommuaMsnsH coHpa 2 relpu-Osipadsp Omactomep siMsist
astmup. JlakuH coHpa anuMa Bs Bedetatus rutosxu 6actomepiisip
OMp-OMPUH/ISTH aChUTBI OJIMaIaH OFONITHMSIHS OanIaibIp, HAHMCSI A
npip OroMImHMSAIIH coHpa Onactomepispur 2 asads aptmach
raiaacel Mo3yayp: MacsuisiH, 2, 4, 7, 9 Bs c. muraapaa apteip. bemns
OIOJIIHMS ~ACHHXPOH OloJmHMA ajuiaHelp. byHyHna gna
Hemtsapusas B amuOuas MUOMIAIKAAS —€IWISH CHHXPOH
OrONMIHMSIAH DSIPTIASTHUD.

BronuHMsSIHUH WIK MAPISSULIpUHISH Oalminaiiapar aHumal
ritons  Omactomeprnsap cupsatns  OronmHmp, HAtUCAAs OyHiap
BedetatuB rutOmsku Onactomeprsips HHUCOSLIH KUYMK — OJYD.
Anuman rutoasku Onactomeprnsp eiHM 3aMaHla avbIl PSAHIIH
onypnap. Jlemsinu, OIONMIHMSIHUH LIS WIK MSAPULSUBUISPUHAILN
baslayaraq  Oup-OupuHasH MopdojoCu B (PyHKCHOHAI
XUCycunisatnsapuns stopst GAprisiHAH 2 Cup 6aactoMepisip AMsuis
ISIHP:

1. Prmeiimu TAJATaHABIpaH Onactomepisip naxyn
pueitmxapucu 6mactomepsip.
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2. Pueiim Onactomeprisip.

Jemsun, MsMsuTiIsIpaist apteir Mopyina msiprusisicusas iKi cur
hlceyralor: tpodobnactinap Bs emOpbioGiactiap MIOBCyI OJyp.
bynynna nuasip mieiiBaniiapia HapaHaH MopyiaznaH (sprisHup.
Mopynanan conpa 6mactocuct agmanan pumeitm roByrCyby sMsuist
asump. JaxunmuHAs OOUULTyr ONAyby WIYIH IISIMHH TOBY(CYT
Onmactynmaiia  yiibyHayp. AHuMan TOtOIH  a4pll  PSHAIU
Onactomepnsipu Oup ratna HepiasusipsKk TOBYICYbYH XapuCH
IIUCCSICHHH HaxyJl AUBApbIHBI sIMsUTS dsatupup. JuBapu tsmkwr
ensH O6mactomepitsip rater tpododaact ammansip (fyHanca tporiie-
rujanaimMa  Bs  Omactoc-maita).  TpodoOmact  prmieiimun
rUIaJlaHMAachIHIa HITtHpaK exaup.

Tpodobnactern gaxunm csatmHas piiem  OmactoMmepsipu
torutansip Vo onlar 1 ratma mizuamip. Jlaxumnms depistmsH tiu
psaHaaH Onactomeprsipasa emOpuoOGmact smsitst asup (ifyHaHCa
emoOpion — pmmeiitv, Omactoc — maiia). EmOpuo6Omact mridie
WSKIUHAS onayby UGUN pumeim auinHi A aajmaHelp Vo
pumeiMuH  manacblHbl tsamkun  emup. bmactocen  auiuHmsH
amasbia epismup. EMOpuoOnactnan nenaMuHacuiia 1cysny wis
XapuCH Bsl TaXHJIH pIiiieim Bapsrisipu (ektogepma Bs entoaepma),
COHpa HCS PHIIEHMHH OX oOpranjapsl (CHHHp Haxym OeiuH
Oopycy, xoplia —Me30iepMai Maida Bsl WK OabbIpcar Bs Ha misi3M
oopycy) sAMsuA  sutHp.  MSMSUTISApASH - Oamra  Iudsp
1iefBaHIap/aa 1a — HSUITSIBY Iypuiapza, MoJiiyskalarda acuaxpon
OFOJIIIHMSI MIIIAIUAS 0JyHYp: IKINCH OrONMIHMSISH COHpa

Wzonecutain Tenocutan Centponecutan
(anecutar Bst (me3onecutan (monmnecutan)
osrosecutan) B iiymypta
iiymypta nonunecutan)
Tam OronEMs Natamam OrommaMs
(ITomo0Gmactuxk) (Mepobnactuk)
- 53
am Osipalsip Tawm reiipu- Juckonnal Catmm
OrOJIITHMS s1pabsp OIOJILIHMS OIOJIITHMSI

OHOILIHMS



blastomerlorin miqdar1 asinxron olaraq:2,3,5,7,9,10 vs s. artir.
Bolunmonin xarakterinin (formasinin) yumurtanin tipindon asi-
lilig1 yuxaridaki sxemdo gostorilmisdir. Mymypta muceiipscunus
culorIa3MachlHBIH XaCCACHUH/SAH achUIbl oJlapar OOIIHMSHUH
alabbIIaKbl tMTUTSIPH BapabIp:

1. Paguan Gronmams

2. CrimpanBapy OIOJIITHMS

3. bunatepan (uxutspsdian cummetprk) OrOTITHMS.

Paguan GronaMs oHyHIIa Xapaktepusst oryHyp ku, hor bolin-
modan sonra #yxapbeiaa oan Onactomepisspun misip OHMpU JISTUT
ojlapar aimabblgakel Onmactomepssipun nctuuas #eprsmmp ).
Hsatucsins mapeia paguycyHa yiibyH oJiaH OyactoMepiisip ChIpachl
anelHBIp.  bractomepnsapun  Oenst  WEpISAIMIMSACHHUH — CSOS0M
OFOJIIHMS IIBIPHIMIIAPBIHBIH dai] H(Uru (CHUHS), 2alll Ja Maryiu
(y3ynyna) ucturamstas Oup-OupuHU HIOBOS WIS SBSI3 etMICHIANP.
byna muBadur onapar 6iaactomepsisip ai ityxapsl Bs alliabbl, a1l
na cap Bsi con Omnactomepusips aiipeuiblp. Pamuan OronmnMs
OapbIpcarbonutyrayiaapaa, Jsdpucutukaninpuiapia, HIIMYMHAH
SIKCSIp XOpAaJIblIap/ia MIIIIAIIUIS eIUTHp

CnupanBapu OrooiauHMs 3aMaHbl  HWyMyptaHblH —aHUMal
IIMCCACUHUH OnactoMepisipy 1sp OHONLIHMSISH SABBSUT KsSHapa
JObpy HEPUHU IANNULIUD

Byna yiibyH onapar OrOMIIHMS HIBIPIMBI Beptukan (miarysm)
neitnn, taxvunasa 45%-mum Oycar anteraaa omyp. byna stops ns
Hyxapplakel Onactomepiisip amabbliakbl Onactomepnsapun tam
1ctigHs 1eiin, oHIapbIH apacklHa epismup. AHUMan riutoasaKku
outira 6mactomepmnsip OrONIHMSHUH OUPUH/IA Caba, AUISPUHIIS UCS
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coJia JObpy HepUHU ASUUIIMp, HAUCAAA OIOJIHMS IIBIPHIMbI
cnupasl Xatupnaasip. CrinpaiBapu OrOILIHMSINA SKCAp Typaiapaa
BsI MalTiiycKanap/a tscaang enumup.

Bunatepan OronHMs OHyHJIA Xapaklepuss OJdyHyp Ku, ISP
OIONITHMSIITH COHpa Oup-OupuHs cummetpuk oman Gmactomepiisip
aMmsuig 3amup . by tunm OronmHMS HsUIrSBH TypajapblH  Bi

acCCUIWIAPHH MyMyplanapbiHaa MUIIAIIKAISA OIYHYP.
Bronunmsiis tacup easiH aMmuJLIsAp

[sp Gup opraHu3MuH WHKHIIA(BI OHY smals easH Mimutis
ChIX smarsgapablp. Mmutud KN4uK ASAAIIAKIAKISIPUHS TapIlbl
OpraHu3Ms MISHNSH YiUbYHIAIIMAJIAp HapaHbIp, aMMa MIIIMAS
KSICKUH JSUUIIUKIUKIAD HAtMCACUHIA OS3STH OpraHu3M MSIIB
omyp. Menn sisimst osutsiH DApAMH MHKAMA(GS MaianaHMBbIII
HymyptaHblH OOIIHMICUHISH Oanuianbip. BroamaMsaHanH HOpMa
sequik OMp cbipa aMuuisipiis (misipautisn) ChIX sUTarsaapabip.
bynnapa angnup:

1. 3urotun weHkumad etmuitm wmaite MIIMIMH XacCSISAPH,
MSICSUTSTH, KUMUSIBY LsipknOu, ocmotuk tsasitur, miihitin reaksiyasi

2. Xapucu mmmutus temnepatypy.

3. XapuCu MUITULASIKA OKCU3EHUH MUTIapHhI.

Mumut mispautunns Gam BepsSH KUYMK ASHUITUKIUKIIAD,
HOpPMaJaH  KsiHapjaHManap  OMOIIHMSHUH  cUpstuHS  BA
xapaktepuns 103 tsacupuHu sroctapup. Sdsp ksHapimaHma 4oOX
oJiapca OrOJIITHMS MO3YIyp, misitta tamaMusis qaiiaHsIp.

Wukumadpbia  (OOMIHMSIHAH) WIK MSIPUUUBIISIPHHIS  1y3
MSLUTY/UIAPbIHBIH, WSHM Maile MumutuH xaccsacu  ajsatsH
OronHMSHUH GopmackiHa tsacup eaup. MsICSUISTH, OCMOtHK tS3iuTu
YOX OJIaH, MHM mMneptoHUK MALTY/a cutorazma cyiy utupup,
HAtuCsAAs OHyH rateuielbbl  aptelp. By 3aman  GronuHMms
HIBIPBIMIIAPBI BLCII MaHUMsHS pact ssamup B OnmactomepisipuH
Oup-OupuHASIH  alippiiMacekl  JstHOubup.  bens  mmmumtas
HymyptanslH tam OronHMsCH 103 (opMmacbiHa 3tops Hatamam
OIONILIHMSIST HaXBIHTIAIIIBID.

55



BbronaMst 3amansl sitpad Mt sk cyia MUHEpas qy3JIapbiH
MUT/IAPBIHBIH  OOWNK sursiMuiidisatu  Bapapip: Cynma Kajicuym
WOHJIapPBIHBIH MuUTAapbl datelmmaneirga  Omactomepisip  Oup-
OMPHHJISH alpBUIBID.

Mumutns temnepatyp Hukcsuukas OMROJIHMSHUH —cHpAatu
aptelp, amanbl temmepatyp ucs OOJIHMSHU Bsl OUtFOBILKAS
unkuirader zoiflodir. demsutu, OromamsHUH HOpMan setmsicu
munH - temmepatyp MOSHNSH — mUAyAsiapaa OJIMAasbLAbIP.
Coiiyrrannel  mIeliBaHNiapAa WISIMUAH  IIIAyAjdap  HUCOASH
seHUIIANp. [emrepatyp elWHM 3amaHia PUIICHMUAH MISTHASH
HMHCCSUIApUHS 151 tsicup eaup (fepmu tsacup sroctsapup): HIKCSIK
temrniepatypna osian muccscu fama cupsitig nHkamadg eaup.

Bronunsan itymypta nuceipscu MUt OKCUAEHUH OJIMachiHA
4OX IIACCACBIP; OKCHICHCH3 MIutas GromiraMst setmup. OHy ga
rein etMsak Jda3pIMABIP KM, CyAa-Typyda HamaldaHiIapblH BS
dhopenuH itymyptacer anaepo0 misipaut s s OrOIITHS OMITHp, JIAKMH
onmap Onactynaita rsagap uvata Owmmp. bens mimmtas oHapeiH
COHpaKbl MHKUIIA(QBI naianplp. AnatsH Oy 3amaH eHOsICApInuK
mimmanmag edilir B msmaiiat pomeiiv mstms  oryp. Hopman
uHkumagein - O6ens  mo3y/lIMachl CIHHHM  wspautas, MSCSUIsH,
akBapuymJa cCyjaa-Typyaa WamlailaniaapelH HymyptanapblHbIH
OIOJILIHMSACH 3aMaHbl MIIIIAIINAS OJIYHMYIIIYP.

Cyna oxcwdeH kudaitst ramstp onmagpiraa (MSCSISH, CY
JOH/IYT/1a) OaabIriapbiH OLIH KIPIYIAPH MSIIB OJIYyP.

MORULA VO BLASTULA MORHOLOSI

I'mmanbH, cutornyia3mMaHbiH GU3UKU, KUMISBY XacCACUHASH
achLIbI oylapar 0s13u mieiiBaniapaa (MsCSIISH, MUAAPOIOIUILISPIS,
Hemtsapusig, Cyma-rypyaa Hamaiiannapma B c.) dymypta
micenpsick  OIONMIHMSL  3aMaHbl 103 sBBsUIKM  Klroyabanzor
¢dopmachIHbl caxyaiiblp. By 3amaH maxuimHAs OouuTyr ojMaiiaH,
ChIX HepissH tyta Bs ita Mopyba OsH3s1p 61actoMepiasip HbIbBIMBI
— Mopyna sMsust 3sutp (aterHCa MOpyM-tyt MeiiBsicn).

Amma Muxtsanug meiiBannapaa OronmHMS MOp(OIOBH B
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¢u3nonobn Xucycuniatiasipuns srops GApriasHcS a8 0, MAMUH
opranu3MysipAs Onactymansin (opmanammacel wist Oama gateip
(iynanca  Onactoc-maita). Mopynagan  ¢saprin  osapar
Onactymaneia qaxunmHAg Oonuryr — 6mactocen oryp .

bnactocen pueliMus uink Oouunyby ajianslp. Lsimun 6onuryr
onactomepnsapun udpas etamitnm maiie wis monyp. biactymana
mMYrHAH  OnmactoMepispasia tamkun  onyamym  Onactonepma
ratel-pIieiM roBybyHYH JUBaphI sIMsUIS s1up (MyHaHCa Oiactoc-
Maiia, repMa-asapu, Oypaia ucs auBap MsiHackiHaa). biactogepma
rateia 6mactomepisip Oup Bs ia Oup Heus cbIpaja Hepisimup.
JlakuH skcsp mamapia OnactylnaHblH JuUBapbl OUp ChIpabl
onactomepnsipasia ubapsat omyp. CutornmasmanblH — ratbUTBIBBI
(ro3miyimiil, HanblIraHIbUIBIBEI) a3 osiayrnaa Omactomepiisap
IISUTAHISH apteIr ChIX Hepismmp, HAHCSI OHJIaphIH apachlHIa
HapeIr OJIMYP BSI JaXWJIsl OONUTYT HapaHMBIP.

Blastula dovriinds bir vo ya bir ne¢o blastomer gatindan ibarat
divar ( blastoderma), habelo ilk bodon boslugu ( blastosil) omolo
golir. Blastosoliin yaranmasi onunla izah edilir ki, béliinmo prose-
sindo omolo golon blastomerlor doyirmi formada olduglar {igiin
yanasi yerlogon blastomerlor bir-birindon uzaqlasir vo omolo golon
boslugda onlarin hoyat foaliyyoti mohsullar1 toplanir. Sonralar do-
yirmi formali blastomerlor prizmatik soklo diisdiiyiino goro onlar
bir-birine six qovusur va blastosoliin otraf miihitlo slagasi kasilir.

B&ltinmo tipindan asili olaraq bir ne¢a blastula tipi mévcuddur:

1.Selloblastula — birgat vo eyni qalinligda blastodermanin,
habels, iri blastosoliin olmasi ils Xarakterizs olunur. Cenobactya
dopmaca mapa OsH3siup. brnactynansin Oy tunu momosnecutan
Hymyptanapsit tam Bst Oapabsap OrONLHMSICH HAtUCACUHIS SMSUIIS
asup: (MSCSUTSIN, ASTHU3 KUPIUCUHS, HEUItIpUs/is)

Blastulanin bu tipi tam vo barabor bélinms zamani, masslan,
nestor¢odo miisahido edilir

2.Amfiblastula- blastodermasi bir ne¢o sira blastomerdon
ibarot olan blastuladir. Animal qiitb vegetativ qiitba nisbaton bir
godor nazikdir. bnactocen anuMan ritost axbiH HEPISIIAD, UAHU
MApKA3 oaMyp. AMpubnactyna tenonecutan tun itymyptanapsia
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tam reiipu-0spalsap OOJIIIHMSACHH/IAH COHpa HapaHbIp. (MSCSIISH,
ISHUpPMUabbI3IbLIAp/a, Cyla-rypy/ia Hanraiia neiBaniapia).

3.Sterroblastula - blastodermasi bir sirada yerlasan iri blasto-
merlordan ibaratdir. Blastomerlor boyiikk 6lgiilii olduguna gors
blastosolun doarinliyina kegir. Bununla olagodar olaraq blastosol
coxX kicilir, bozi hallarda tamamilo sixigdirilir.
Bapbipcarbonuryriaynapaa, MoJdyckanapnaa, Typuiapiaa  Bs
MAMSUITWIISIpAS Oy tun Onactyna amsuis asump.

4.Diskoblastula. Incko6nactymana blastosol fiapeir mskmums
0JIy0 pIIedM IUCKU Wi Mymypta capbIChl apachlHIa HepIIsiup.
Bbyna srops as1 6;mactocOn 6513511 pimeriMantsbl OOIITYT /1a aTaHbIp.
Pumeitm nuckunas 6mactomeprsip Oup Heus cblpajga HepIsuiup.
JIMCcKuH MyXapbl MMCCICUHISKN MIICEUPSUISp Y3YHCOB 0J1y0 Oup
ceipa sMsuist dsitupup Bst OyHiIapAaH prmeiiM WHKHmad eaup
(6ymmap embpuobactnap na agmansip). MkuHCH tum niicenpsuisap
supas Gpopmaja onapar Oup Heus ChIpasia HepIIsIIUp BS PIIIICHMEI
THJITaHABIPaH MICEHPSUTSP aJUTaHbIp.

JuckoOnactyna OanpirjapblH, CUPUHSHISPUH BSl TYHUIApPbIH
tenonecutan  (monmiecutan)  HymyplamapblHBIH — JHCKOMIAI
(matamam) OronmHMSICH HAMCSICUHIS HapaHBIp.

S5.01epubaactynaga Omactomepma Oup chipaja AIBIUISTH
OnmactoMepispasH ubapstaup. by cip Gmactyna misinrapatiapbit Bs
mdap  OybyMadaripulapblH — ceHtpoliecutan — (mosmciecutan)
HyMyptachIHbIH Cstiy (HatamaM) OIOJITHMSICH HAtUCSICUHIS SMSLIIS
ssumup. MyMyptaHbIH GLtIH JaXHMITH IUACCSCH HyMypta capbIChl HIIs
J0Ny OJAYbY IUILH HIBSUIAPUH MUTpPAcUHACBIHIAH COHpA SMSIIS
ISUISIH  TIcelipst ratel (Omactonepma Maxyn Omnactynma TuBapbl)
OunaBacuts Hymypta capbIChIHBI sIats eaup, OHA J1opsa I
naxuiasg 6ouutyr (6nactocOi) oamyp.

6.baactocuct maceHtanbl  MAMSUIMIISpAA  IIOMoJiecutan
(amecutan) HymyptaHblH taM BSI ACHMHXPOH  OIOJIIHMSICH
HAtUCACUHIS SMSUIIS DSJISTH PIIIeiM roByrcybynyp. biactocuctun
IUBapblHAa  OuUp  chlpaga  HepismisiH — TUJATaHIbIPBICHI
mcenpssapasH ubapst onan tpodoobaact onyp. byHyH anteiHaa
JaxXWiisg aHuMall TIt0s HaxbIH pIiIeidM IIiIHI-emOproomact
Hepmsmup. EMOpuo6nact tpodobaactnan misim MopdonaoCu, msam
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15 GyHKCHOHAN csmisitest QApriistHup: OnactoMepisipu tyHa OIyp
BS pUIIEWMUH MaiachIHbI tAku eaup. OHAaH XapucH Bs TaXWIH
puiieiiM BsApsAraspu (extogepma Bs eHtonepma), COHpa Hcd
PIIIEHMHIH OX OpraHjapsl sIMsuIA 3su1ap. Tpodobdiact pumeiiMun
ryujajaHMachblHa UIItHpaK eaup Bs OractoMepiiipy aubIl PSIHA/SA
OJIyp.

bnactocuctun qUXUIMHIAKY eMOpHOOIactuH antblHJA SEHUII
Omactocen Hapanblp. Onuroxetnapas, acCUIWISApAs, Os3u
rypajgap/ia MKurat JIIOBIUAHsS OSH3Ap IUIAKYJAa SMSUISL DSAIUp.
Wyxapbinan 6axaHia o, KIOKsiis OsSH3sIup .

bronuHMsHMH tUOUHASH ~ acbUIbl  ojapar — OnactylaHbIH
rypyaymry, Omactomepma ratbiHAa OjactoMepisspuH — SMSUTS
ItUpANNAN ChIpallapblH caiibl, Ojactyna OOUUTYbYHYH LISICMU BS
Hepu MUXtsuud oxyr

TASTRULYASIYA

Riiseymi inkisafin blastuladan sonra golon marhalasidir. Qas-
trulyasiya naticasinds riiseym varaglori: xapucu pIimeim BIpsSru —
extomepma (HyHaHca eKtOC-XapucH, AepMa-IsipH), OaXuid —
eHtozepma (eHtoc-axuiin) Bsl Opta PIIIIEHM BIpITH — Me30JepMa
(mecoc-opta) omala galir. Mezoderma bir qayda olaraq, ektoderma
Vo entodermadan sonra amolo galir vo onlarin arasinda yerlosir.
Beloliklo qgastrulyasiyanin erkon dévriinds mezoderma olmur va
riiseym yalniz ektodermadan vs entodermadan ibarst olur. Riiseym
tobagalorinin  amolo galmosi aslinds ilkin riiseymin hiiceyra
materialinin diferensiasiya baslangicidir.

brnactyna MApUISUIACHHISH COHpa pIIIeHMIs alpbl-alipbl
HIICeHpsANsIpUH Haxys OnactynaHblH JUBAPBIHBIH MISHISH Oup
IIUCCSACUHUH MHIEHCUB HepasiiuIIMsICH OalljiaHbIp

PuieiiM BApATAISApUHUH SAMSIIA DAIMACH IIpocecH ractpynacuiia,
pumeimMuH Oy MapIusisicu ucs ractpyna aanansip. ['actpynacuiia
HAtuCsAcuHAA ABBIICA extonepma Bs eHtonepma sAMsUIS ISIUD .
Conpa ucs entonepmanan Me3ozepMa Hapasblp B ektonepma nis

59



eHtoiepMa apacblHIa UEPIIALLHD.

Cundsipisipas Bst 6abbIpcarOonuTyriryiapaa HaimHsl3 ektogepma
Bs entomepma ratmapel Bapaeip. JQuasip Outma 4ox mimCeupsuin
IieBaHIapAa NIMYHMHIH Me30epMa Ja SMSIIS JsUTUD.

lactpynacwuita nmpocecn mixtsumd ncymiapna semup Bs OyHa
yiibyH oJiapar ractpynansia Muxtsaud turuisipu Bapasip. actpys-
Macuiia sicac 4 ucy/ula 3eAup: MHBa’3MHAcHUWa, MMMHIpacuiia,
ennOouiia Bs JAejlaMuHacliia.

NuBasunacuiia iaxyn naxwis 4diokMms (Tatimanma) (JratbrHca
WH-JIaXWJIK Bsl Baruna -iatar) ceiobmactynagad COHpa MIIIITATITHIS
onyHyp. by ractpymacuiianelH siH cang ucyayayp. by 3aman
Onactyna JOuBapblHBIH VedetatuB muccsicu (nubu) Omactocenst
JObpY OachUIBIp B HIAMUH IIMCCS JTaXWIH tApsGIsSTH aHUMAT
ITUCCSIST  CIOMKSHUD, HStHCSIA KaCAlISKWIIA Bl WKHATAtIbI
ractpyna ¢opmanamsip (fiyHaHca ractep — rapbiH). biactymansa
aHUMaJl ImMccsIcH (mambl) IiecaOblHAa —ektojepma, BedetatuB
nucesicn  (muOu)  miecaOblHA — €HtogepMa  SAMSUIS  DSUTHD.
WNuBasuHacuita 3amaHpl BedetatWB THtOH Jaxwiis  JIOBPY
OacelIMachkl HAtUCICHHIA Onactocen gapajnapar ektojaepma WIist
eHtozepMa 40X €HCHU3 Haphir (OpPMACBIHBI ajblp BS HaJbIH3
eHtoziepMa uJis sratst OJyHMYII HeHu OonuTyT — ractpoced, Haxy
ractpyia OOIuIyby BS a MJIK 0abbIpcar O0oNuTyby (apXeHtepoH)
Melgana ubixblp. buactocenmsn Qsprim  onapar 3actpocen
0s1actomop a/yTaHaH WK abbi3ja (HiyHaHca Oi1actoc-maiia, mopoc-
JSUTMK) Xapucu MIIutis padutsans omyp. Wik abbi3 4 gonaria —
nor3an (ityxapsl), BeHtpal (amapbl) B 2 HaH moaarjapiia simats
oyHyp. Wik abbI3bIH COHpaKbl HMHKUIIA(DBI  MUXtSTH}
uieiiBannapaa  ¢aproasaup.  bs3u  mieiiBannmapga WK - abbi3
muddepencuacuiia Ba MHKUIIAQ eAspsK Hallibl OPraHU3MHH tam
uHkumag etmum (nedUHUtMB) abbl3biHA uYeBpuiHp. avun
nieiBaHiIap WIK abbi3Nbuiap — Ppotoctomua anmaneip. ByHmapa
rypanap, Mojidyckanap, Oybymalarisiiap Bs C. aujiup.

Juosp rpyn mieiiBannapaa Oiactonop aHan JsUIHiAs YeBPUIIHDP,
abbI3 UCS XIICYCH (hopMaaliMa MpoCecH HAtUCICUHIA FOH tapsidas
Meigana  ubixplp. OHa dw0ps  Od  Oenss  mieiiBanmap
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HKWHCHAbBI3JIbIIIAD - Heutepoctomua aJyIaHbIp.
WkuHcuabbI3nbiapa OItitH Xopaaibiiap, JIpUCUtUKAHIIBLIAD B C.
LIECWBaHJIAP auJaup.

HWmmurpacuiia iaxyn wwurpacuiia (atelHCa  Murpape-
HepasiuinMs) Wony wisl 3eAsH ractpynacuiiama Onactomepmana
OJIaH IUCEHpANApAsSH Oup rpyny aktuB msikuias Omactyma
OoNUTybyHA KEUAPSIK MKUHCH Tatsl — eHto1epMaHbl IMsUIS dsitupup.
bnactonepmana raman mucCenpsspasH ucs ektogepma rater
tsukun  onmyHyp. Saap mucCelipsuisip  OnactogepmaHbIH - Oup
rutoraasa - (BesetatuB  ritoasaH) adipeiiapca Oy  yHHUIOJiap
uMMHrpacuiia, Muxtsamud catmsapuHAsH ronapca mipitunoaiiap
“MMUTrpacuia ajanslp. MkuHCH manga ractpyna reica Muaasatast
Meliiana gyeixelp. UMMurpacuiia 3amanbl 05134 Iajijla MUTpacHiia
elstH Tcenpsusip Onactocen GonutybyHy tamamuns gosiaypapar
eHtonepmansl ssmsis dstupup. by 3aman sSBBsUICA ractpocen HA3Sps
YaprMblp, JIAKUH OWp TAIIp COHpa Tactpocenm sSMsIIs DsUUp.
Vuunonitap wumMmurpacuiiaga Omnactomop wmwurpacuiia  ensH
UCEHpsUIIpUH Hepu wis taiiH OJyHyp, amma Myitunosiap
MMMHUTpacuiia 3aMaHbl Orjactomopy MIHASIH etMsIK  oaMyp.
Nmvmurpacuifanbia qudsip popmackl OUmoiiap UMMHATPaCUHAAIIBIP.
by 3aman OnactogepmanbiH Oup-OupHUHS sIKC oyiaH 2 Mixtsumd —
aHuMan Bs BedelatuB rtOmHAsKKM 1ICeHpsuisap Omactocen
OoouutybyHa Keuspsk eHtomepmanbsl amsiisg dsitupup. Jewmsuiy,
ractpynacuiiaza UMMHrpacHiia LICyTyHYH 3 HIOBL albIp]] €AUITUD:
yHUTIOMap, Oumomidap B Myidtumoniiap  MMMUTpacuia.
Myntunoniiap uMMUrpacuiia Haaup IIajuiapia MU
OJIYHYP.

Nmmurpacuiia turmm ractpynacuiia wik gsads 1884-cu unas
N.N.Meunukos tapsbunasH Meay3anapaa Kamid eTuIMHUILIIp Bs
tsikamMIpT 6axXbIMBIHAAH JUAAPISIPUHS HUCOAUSH TsiIMM 1ICYI 1iecad
OJIYHYP.

lactpynacuitanbin Oy 1cyny OabblpcarOONITYTIyaap IMYIH
Xapaxkepaup.

Enun6onmiia (Wiynanca enmOane-tictunn —roptms) — turum
ractpynacuna tenonecutan nymyptanap nuus xapaktepaup. by tun
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ractpynacuita amsatsn am¢pubnactynagan conpa Oam Bepup. by
3aMaH OnactynanbiH aHMMan rutOuHAs oyiad xpipaa 6aactomeprsip
(Mukpomepiisip) crpsitist OroHIO aptblp Bs OIOIIHMS JISTHD d€/IsIH
BedetatuB rutOuHuH upu OnactomeprsipuHuH 1HctuHI foptup.
Bynyn cg0s0um anuman rotoas  iymypta capbICBIHBIH a3
oiMacelblp. Anuman rutoun Onactomepiisipu  extogepmansl,
BeaetatuB rutbun Onactomeprnsipy ucs entogepMaHbl — SIMSIISA
asitupup. by 1cynna iHapanmeimn ractpynmama Omactomop Bst
apxentepon (K Gapbipcar Gomutyby) onmyp. MamHei3 entomep-
MaJaKkel Makpomepisp OoiImHIO  XbIpJAlaHJBITJaH COHpa
ractpocen sMsUIS  9ATUp, WIK OabbIpcabblH  OAIIAHBBICHI
(dbopmManasp.

Enubommiiaita asiivpMuabbi3ibuiapaa Bsi ambuonmsipas tscamd
OJTYHYD.

Jenamunacuiia (nateiHCa  fe-aiippiiMa, JTaMHUHA-JTFOBIIS)
Muxtsmud tun dymyptanapna mmmanmas emuiuap. OHypbaibl
IIEHBAHIIAPBIH  SAKCAPUUMAtUHAA  OanbIriapna, CUPIHSIHIAPIA,
rynuiapaa B MIMsUTWIsIpAs — ractpynmacuiia miaaucsacu
JnenaMuHacuia Moy wig senup. JenmamuHacuiia TpOCECHUHIA
Omactomepmansl  tsmkun  enasH  Omactomeprsip  taHseHumcan
ucturamsatas GromHIp B HatuCsas Omactogepma (OmactymaHbiH
nuBapel) WKH rata-ektogepma Bs entomepma ratiapbiHa aipbLIbID.
by 3aman Onactonop sMsiIs 2aaMup, amMmma ractpocen 4ox SEHUIL
oury0 msipksizas Hepismup. Llap mskunu ractpyna dapansip.

I'actpynacwuiia prosesinda hiiceyralorin yerdoyismasins bir sira
faktorlar tosir edir: 1) boélinan hiceyralorin bir-birina mexaniki
tozyiqi; 2) hiiceyralori shato edon mihitin tasiri; 3) hiiceyralarin
ifraz etdiyi xtisusi maddslorin — induktorlarin tasiri.

MEZODERMANIN
DIFERENSIASIYASI VO SEQMENTASIYASI

Sinir borusunun va xordanin asasimin qoyulmasi v inkisaf bas-
lanmasi ilo bir vaxtda mezodermanin riiseym baglangicinda da
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dayisikliklor olur. Xorda xordomezodermal I6vhadon ayrilandan
sonra, onun yan taraflori boyunca yerlosmis mezoderma yastiqlar
dorsal va ventral hissalara bolinur. Sonra daha massiv dorsal, me-
zodermal saho segmentloro - somitloro ayrilir. Mezodermal
yastigin ventral hissasi iSo seqmentasiyaya ugramadan va uzununa
dartilaraq bagirsagin yan toroflori boyunca iki yan lévhs -
splanxnotomlar amalo gatirir.

Somitin xarici vo daxili sahalorindon hiiceyro elementlorinin
immiqrasiyasi ( kogmasi) yolu ilo embrional birlogdirici toxuma-
mezenxima toroyir. Mezenxima yumsaq birlogdirici toxuma olub,
riseymin sonraki inkisafi prosesindo orqanlar arasindaki
bosluqglar1 doldurur.

Somitin ayaqcigi- nefrotom somitlo yan 16vhani birlosdirarok
ifrazat orqanlarinin inkisafina baslangic verir.

Somitlordo gedon doyisikliklorlo bir zamanda, yan I6vhalorda
do doyisikliklor bas verir. Yan 16vhalor avvalca six yerlosir, sonra
differensiaasiya etdikco onlarda yarigabanzar bosluglar amoalo go-
lir. Homin bosluglar boyuyir vo asagi getdikca Olciilori artir. Onlar
riiseymin ventral hissasino ¢atanda, har bir torafin yan l6vhalori
bitisir va naticads ikincili badan boslugu-selom amals galir.

Riiseymdo ikincili badon boslugunun divarlar1 mezodermanin
daxili va visseral tobagasindan (splanxnoplevra) vs xarici va ya pa-
rietal tobogasindan ( somatoplevra) ibarstdir.

Differensiasiya vo seqmentasiya (metamerlosma) proseslori
riiseymin On hissasindan arxa hissasine dogru yonalir. Buna gors
do boadanin 6n hissasinds yerlosmis orqanlarin riiseym baslangic-
lar1 nisbaton daha cox diferensiasiya etmis olur. Riiseymin an arxa
ucunda zoif differensiasiyalagmis hiiceyralor olur ki, onlarin son-
raki diferensiasiyast quyrugun riiseym baslangicinin formalas-
masina sabab olur.

Cumdsipyisip  Bst  OabbIpcarOonuryriiyiap MilctsicHa oJMaria
OutuH yox miCedpsiu mekBannapaa ractpynacuiia HatucCscunas
IISIM TS ITYITHCIT PIIICHM BAPSTH — ME30JIepMa SIMSUIS DSUTUD.

MusiiisiH eqUIMULLIUD KU, ME30JAepMa UKHU MOJI1a HapaHbIp:

1. Tenobnactux
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2. Entepocen

Tenobnactuk Me3ozepmMa HMIKabbI3IBLIAP, MSCSIISH, Typiap,
Momidyckanap Bs  Ompmnmaiarisiiap — ([Ipotoctomuma) — 1umH
xapaktepaup. by meliBannapaa ractpyiiiacuiia 3amansl extogepma
Bs eHtozepMa apaceiHa OnactomopyH WaHIapbIHAa UKH OFOHMIK
urceips-tenodnactnap  omyp.  TenoGnactmapnan — OroJHMS
HAMCACUHAA YOXJy XbIpAa INuCerpsisap aupsuibip. {amun
ncerpssipassn - opta  rat —me3omepma  popmananisip.
TenobGnactnap Me30JepMaHbIH HEeHM MIICEHPAIAPUHUN  SIMSUIS
tUPAPSAK PIIEHMHH apXa HIMCCACHHS A0bpy uskmiup. OHa
st0ps s Oy #oJia WapaHaH Mesonepma temobmactuk mMezoaepma
ajuasbIp (yHaHCa temoc-uc, rito).

Entepocen (ifiyHanca eHtepoH-0abbIpcar) IICy/la WapaHaH
3aMaH WIK OabbIpcabblH (€HtOJEpMaHbBIH, Jalla JAObPYCY, XOpHa
allpbUIIBITIaH COHpA TajlaH eHtoJepMaHbIH) HaH tapsausipuHIsTH
Oup rpymn mcerpsansap cuOCUMAOsMH3Ap UbIXbIHtBLIAP-ME30/epMa
OanuIaHBBICBI SAMSUIA  dAtUpir . ByHIapelH MaXWwIMHAS WK
OabbIpcar OONITYbYHYH — TactpOCETUH MISTHIASIH IIUCCSCH TabIp,
HWaHn gaxwnuHAas  Oouutyr  onyp. LsMuH  4bIXBIHtBI WK
OabbIpcaran apbuIapar Kucs popMaisl Me30iepMaiia YeBpUIup.
Me3ogepMaHblH ~ JaXWIMHIASKA ~OOLUTYTJaH MKUHCH — OsIsTH
Oo0ILTYbY (CETOM) SIMSIIIS DSIIHT .

Inkisaf prosesindo onurgalilarin demok olar ki, hamisinda
mezoderma eyni sokildo diferensiasiya edir vo bunlarin arasinda
¢cox clzi forq miisahido edilir. Yuxarida geyd etdiyimiz kimi,
riseyimdo mezoderma baslica olaraq boliiniir: dorzal va ventral
hissa. Mezodermanin dorzal hissasi xordanin vo qismoan sinir
borusunun yanlarinda kranio-kaudal (kalla-quyruq) istigamotds
yerlogir. Mezodermanin dorzal hissasi seqmentlosmoays ugrayir vo
somitlora (metamerlors) bolundr.

Bu proses insanlarda da miisahids olunur hamilsliyin 3-ci haftasinin
sonundan baslayaraq mezoderma seqmetlora (somitlora) bolundr.
Ikinci ayn baslangicinda seqmentlorin say1 43-44- catir. Sonra so-
mitlor diferensiasiya edorak, hor birinds Ug¢ hisss ayird edilir: skle-
rotom, miotom vo dermatom. Sklerotom, vo ya simik segmenti so-
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mitin igari nahiyasi olub, bilavasito xordani va sinir borusunu yan-
lardan ohats edir. bunlardan golocokds stimuklor inkisaf edir. beloli-
kls, sklerotom skeletogen (simuk amola gstiron) mezenxim tgun
baslangic monba tosskil edir. Miotomlardan (azalo seqmentlarindon)
skelet ozololori inkisaf edir. Dermatomlar (dori seqmentlori) osil
dorinin (dermanin) riiseym mayasidir.

Mezodermanin ventral hissasi (splanxnotom) segmentlara
bolinmir va iki l16vhoys ayrilir: somatoplevra vo ya parietal [6vho
- ektodermaya tomas edir vo splanxnoplevra vo ya visseral 16vha
- entodermaya tomas edir. Bunlar ikicili badon boslugunu (selomu)
ohato edir. Mezodermanin dorzal hissasi onun ventral hissasi ilo
seqment ayaqciqlar1 vasitasilo birlogir. Heyvanlarin ¢oxunda me-
zoderma ekto- vo entodermadan sonra, ilk daxili riiseym
varagasindan amolo galir. Mezodermadan galocokds mezenxim
diferensiasiya edir, bundan iso birlogdirici toxumanin biitiin
novloari, habels saya ozalo toxumasi inkisaf edir.

FOSIL V

ORQANOGENEZ

lactpynacuita OutmukassH coHpa OpraHoleHe3 ajJlaHaH
OpraHjiapplH  Bsi ~ Opranjap  cuctemJsipuHuH  MHKUIIA(bI
MSAPIISUIACH OaluIalbIp.

Organogenez prosesinin mahiyyasti ondan ibaratdir ki, bu pros-
esin uatuCsacuuas puieMun msp my Bapsrindan organlar inkisaf
edib, hbopmananisip.

EKTODERMA MONSOLI ORQANLARIN INKIiSAFI

Extonepmanan amabbiiakel Orqanlar uakuimad emup:

1. Cunup cucteMu oprasiapbl

2. D1opMs oprasiapsl

3. Emmtmst oprannapsl

4. JIApuHUH eNUIepPMUC Tatbl, eMUICPMUCHH tIOpAMUIApH (LK,
TMSISIK,  WyJcyr,caynaq,dirnaq,buynuz), tsap Bs3WISApH, THHA
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BS3WISIPH, O CIIMJISLISTH MSIMSUTMIISIPAS. OJIaH CILT BSI3WIISIPH

5. lI1#3M KaHAJIBIHBIH OAlUTAHBBIC BSI COH IIUCCSICH, O CIIMIISISTH
abbl3 CyWy BA3UILIPU

OpraHo’eHe3UH WK MSpUSUIACH HelipyJjacuidia aanaHslp. by
MSPILSUTSIIS MSIPKS3H CHHUDP CHUCtEMHUHUH tAMSUIM TOWYIyp BS
puieiiM HelpyJa ajianbip. Cunup (OeitnH) OopycyHyH Maiiachl
WIKHH extogepmadan smsist asumup. Hemrtspusas muceipsutsip
XapHCH PUIIEHM BSIPATSICHHASH — 01actoNOpyH apXa A0abbIHIaH
Oanutaifapar primedMuH Ooily ucturamsitas topsiiu® aptslp Bs
30J1ar MSKINHA alblp. By 3071apa CHHUP JIOBIISICH TEHHIND BS
susicskAs  OyHZIaH cuHMp Oopycy samsans ossuup. Cunup
JIOBIISICHHUH WaHJNApbIHIAH 2 CHHUP Vo Yya Meayiyap
Hacteiqciqlar simsunst osmup. SIBBsics OHiIap pUIIEHMUH  IOH
tspsaduHas coHpanap ucs opta Bst apxa tapsIGUHIS A5 SIMSUIIS DAITTUD.
Conpa medulyar iacteiqciglar set-sems muHAIpIAIIEG Onlarin
KsiHapIsApbl Ouprsnu6, daragciqlar vasitasilo yapisaraq cunup va
ya menyJjayap 00pycyHy smsuts astupup. Memynyap Oopy oHY
IOptIH  OAJACAK  eNMUIEPMUCISH  alpbUiblp.  Enuaepmucun
KSIHapJjapbl CHHUP OOpyCyHYH Ictiaas Ooupismup. Qeyd etmok
lazimdir ki, hiceyralorin bir hissasi na epidermisa no do sinir
borusuna aid olunur. Bu hiiceyralor sunup 6opycynyn boylama
ucturamsatu Uzro 3omar mskiauads Yerlosir. Homin zolaq cunmp
AapabbiNl  Bsl Hia TAHIJIMO3 JIFOBIISICHHH SIMSUIS dsitupup. Sinir
borusu epidermisdon ayrilandan sonra bu zolaq sinir borusu ils
onu orton epitelin arasinda yerlosir. Sonra bu zolaq iki hissayo
boliiniir: sag va sol. Prezumptiv bas beynin 6n hissasi ¢oX uzun
middot baglanmir. Qanrnno3 roBIIsIdon QsUTACSIKAA CUMIAtUK
CUHUDP CHCteMUHHMH TaHTIWISApU, MNUTMEHt IIICeUpssp,
OIOMpPSAKIICtI] BS3WIAPUHUH O€HWUH Majisich, OCHHUH Os3u
mcenpsusapu sMsis asutup. CUHUp G0pYCYHYH FOH YCYHJA OJlaH
JSUTUK HeHpornop (HEBpOIop) aJulaHBbIp.

Cunup OGopycyHyH KpaHuan ycy (1oH tsapsipu) Oam OeiiHw,
Kayain moosicu ucs (apxa tsapsadu) onypba OCiHM AMsUIS dtUpHDP.
Cunup OOpYCYHYH KaHalbl OHypba OEHHMHMH  KaHaJbIHA
yeppuidp. CuHUp GOPYCYHYH IOH HIFOOSCHHUH TeHpU-MIHtA3IM

66



OIOWLIMSICHHS  JI0pS  OHYH JUBApJIAapbIHbIH  MISIMUSH
MIUCCSUIPUHASA TajJblHIANIMa, CHONIIKMWILIM TabapManap sMsuis
ISUUP.

Hstucsinsg 3 6eiiun qovugu — roH, opta Bt apxa qovugu ssMss
asmup. Conpanap onnapaas 5 6eitna qovugu itapansip. FOH 6eitna
qovugu sUTACSAK s Or0iyK OCHHH Bsl apaIbIT OCHHUH OaIIaHbBICHI
oJIaH UKH qovuga aupsuislp. Opta OelinH qovugu OIOIIHMI BS
UBICSAKAS opta OelHM Qopmanamabipblp. Apxa (OvVU(Q ucd
suISICKAs OeiimHcuiin, Bapos KIOpHIHIH BS y3yHCOB O€HHUH
OallIaHbbICHI OJIaH KU qOovuga alpbUIblp. A OHYyphasblIapaa
opta OeilMH calsCUHAS tAMs, Y3YHCOB O€MMH CaulsiCUHAS SHCS
OLKIIIII, apXa OCHWH CalICUHIA WCS KIOPII OIKIIII SMSUIS
ISUTHP .

VY3yHcoB OeiiuH oHypba OeifHs keunp. OHypba OCHHUHHUH
JUBAPJIAPBIHBIH IIICEUPIIApU YoXanapar HeHpOriauia Bsi CUHUD
uicerpsansapuan  amsans - ostupup. CuHup — 60pyCyHYH
JTUBapJIapblHa OJIaH HEWporMiia CHHHDP IILCEUPSUISIPUHU
OUpIAIITUPSIH  YBIXBIHtBUTIApEl  (popmanamiabipelp.  OHypba
OcHMHUH 003 MaJISICHHU Helpoobiact MIceUpsSIPUH CUCMU, ab
MaJJIACUHU UCA CUHUDP JTUQISpU Bsl OHJIAPbIH MUEIHH THIIACHI
AMsUIA datupup. YbIXbIHtBIIAPBIH OUp THCMH OHYpba OCHHHUHISH
4bIXbIp. ByHIap oHypba OeiiHN CUHUPISPUHUH KIOKIsIpuaup. bos
MaJJIICHHUH IOH Bsl apXa HIMCCSUIAPUHUH aptMachl HAtUCSCHUHIS
IOH Bsl apxa OyilHy3nmap sMsuig ssutup. SAtpadrapbin MHKUIIA(BI
WS sAarsasp  ojapar OHypba OciHMHAS OOWyH Bs Oei
ranpiHnammManap  ¢gopmanamslp. OHypba OCWHUHUH HISPIKH
KIOKJISIpU CUHUP OOPYCYHYH HISPSKU CUHUP TUGISPUHISH MU
asmup. OHJIap TaHTINO3 JIIOBIISICUIMN SIMSUISL DSIISTHASIH COHPa UKU
YBIXBIHtBICH OJIaH OHYpba OCHUH NUNALHISIPUHU SMSIS dAtUpUp.
UbIXbIHtBUIAPBIH OUP HIUCCICH CUHUPISPUH HIUCCU KIOKJISIPU WIS,
IURAp IIHMCCACH UCS INAPSKH  KIOKISIpUH  JTUQISApH WIS
OUPISIISAPSAK COHpalap IOH Bl apxa MIaxXsuisips apblUiaH OHypba
OelfHN CUHUPISPUHU (OopMaalAbIPhIP.

GORM®O ORQANIN INKISAFI
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D10pMsi OpraHbIHBIH (PHII03EHE3UHS HS3SIp caJicar SI0PSIpUK KH,
0, IIsUIA calsl Typilylla MaJMK OJIaH YOXLILCEHPSAIN OHYpbachl3
HIEHBAHJIApAA MENAAaHa YbIXMBIABIP. JIAKUH 1mielBaHIap ausiMy
uHKMIIAd etauKcs SI0pMs OpraHbl Ja HWHKHIIAg etMum Bs
rypuiynica MUpSKKAOIAIIMULIIND.

DOropMs oprasblHa 2 cup anapat aMsuist suMuaup: 1. sicac
anapat — 3103 agmackl 2. kioMsakuu amapat — 5103 ramarJiapsl,
S3SUTSUIAP, Taluliap, KAPHUKISP, 9103 Hamibl Bs3uisipu. Kromskun
amapatiiap msiiatblH Cy MUIIUIIHASH Typy MUIIAtS KEUMSIKISA
sajarsjap ojapar MeWIaHa YbIXMBIIABIP. D03 SI3ISULSIPU D103
QJIMACBIHBI IISAPSIKSt StAUPHP, AUISP KIOMSKIH IIUACCSIISP UCS TYPY
nigiat tap3uHsS KeuMSKIs sUlarsagap ojapar siMsUls JsUIMHIN Bs
ropyiycy ¢byHkcuiia ilepuns ietupupisip.

Ogpau uHKMIIAgp 3aMaHbl JI03IH WK OallJlaHbbICHI apa
OeilHMH IMBapbIH/A 3103 TOBYbY HISKIMH/A MEHIaHA YBIXBIP .

D103 TOBYbYHYH IOJUIICIT MIXtsutrd IelBaHIapaa KACKHH
iAKW GAprasaup. AMOUOUISIPUH PIIICHMIO 3103 TOBYBY apa
Bs [OH OeiiHMH 1TMymu mpicMuHHH 10-50%-HU tsmkun enup.
Cumrirkn 6aneiriapaa, CUpIHIHIAPAS B rymiapaa aMpuoumsps
HUCOSItIH 2103 TOBYbYHYH IONYIICIT HUPH OJyp. MAMSIHISpUH
pIIeHMUHIA OCHHUH IISICMH WIS MITAUKMCSAs WEHHISH OHYH
FOJTYIICI] KMYUK oJap. PumeliMun nHKuiadb! 3aMaHbl 3103 TOBYbY
apa OeMHHISH alpbUIBIP BS HA3WK 5103 calljlabbl BaCUtSCHIIA apa
OciimHist  Oeiimuias  Oupisimup. D103  TOBYbY — OIOMITHSPSK
OunaBacuta extonepma uis taMacaa onyp B €MHHU 3aMaHza 3103
TOBYbYHJIa MIPSKKSIO MOP(OIOBU IAHUIIMKIUKIAP Oall BepHp.
bensiku, 3103 TOBYbYHYH XapUCH CAtIIU TaJbIHJIAIIBIP, COHPA UCS
naxuisl OachUIbIp BS HAtHCSAS O, WKHM Tatibl TANAMIS - 3103
raashuns yeBpuip. [SIMIIAH JaXuiist TFOKMIIIT TUBAPbI XapUCH
HIACCSICUHS HUCOstH ranbiH oryp. GOz gadohinin daxili divarmin
huceyralarindon gozun torlu gisasinin baslangici, xarici gatindan
iISo gozln piqmentli gisasimin baslangic1 amalo golir. Dro3
TSASIIMHAH KSHAphl ucs Os0siis uyeBpunup. D103 TAISIMIMHUH
OOIITYbY 3I031IH ISUIACSAK JIaJl KAMEPAChIHA YEBPUIIMP BS HUSAPHCH
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WIISHAOAH3Ap cucumis onyp. HImmsaisaOsH3sap cucum 3103
DSAIIMHAH  JaXWid TatblHAaH, WAHU eKtoJepManaH HMHKHIIad
eaup. (TSAAIIMH TaXWUiau ratel ektogepMa MsHIISIUAup). Jlakun
MIISHSAOAH3Ip  CHCMUH  (opMajammMachklHaa — Me3oJepMa
MSHIISUIM LIICEHpSABU €IEMEHUIAp N HUItHMpaK eaupisp. O3
TSASIIMHAH JSIUNM SBBSUICS DEHMIL OJYp, COHpa UCs tSApUCSH
Japanbip.

I'sngimue  gaxuny ratblHBIH IOH (9€HUIN) IHuccsicu  topury
THIIAHBIH 310pMs IIMCCACUHA TudepeHcruacuiia OlyHyp, Jail
(KAYUK) TIUCCSACH HUCS TH3eNId BSi KUPNHMKJIM IUCCACISIPUH
OalUTaHbbICBIHBI AMSUIS dstupup. Kupnuknm muccsisH KUpIUKIu
CHUCUM (opManalblp, OHYH WUYSIPUCHUHIS KUPHHUKIH S3SUISUIAP
nHknmag enup. ['zenyy muccsAsiH TU3EIN THILA SMSUIS d5ITHP.

Topny rummanbH OICEUPSBU eNeMEHtIsIpU CUHUP TUQISIpUHS
mudepeHcuacuiia oJyHyp, OyHIapIaH J1a SF0pMsi CHHUPI HHKHUIIA(
enup.

Me3sonepman MSHILISUTA LILCENPSABH
MatepuanaH(Me3eHXUMISH)  AaMapJbl  THIDAHBIH  TaH
naMapiapbl uHKMmag exup. by nmamapnap topiy rumiassl
TUAJaHBIPBID.

Extonepman emutennsn Owuryp wHkumad emup. bryuryp
LIIaHbl CBIHABIPBIP. bIyulyp extonepMaHbIH 3103 TOBYbY WIS
tamMacma oinyby HAIUMWHWACHHIAH sAMsUls  dsuap.  SIBBsuics
eKtOJepMaHbIH IISMHUH HAUIMWIACU TalbIHIAIIBID Bs {€37IMKISL
cHOCHK sAMsuIA Astupup Ku, Oy na Ousutypa deBpuiaup. Sssp 3103
rOBYbY UbIXapbliapca, O 3aMaH, OLULTyp AMsUIs dstmup. [emsun,
g0z qovugu HMHIyKCHHMaequcu tsacup 3roctipup. O3 TOBYbY
€U IEPMHUCHH ISP HaAIIMHHSCUHS KIOULIPIUIALKISA
eMUJISPMUCHH ILSAMUH IUCCICUHSIH OLULTYp MHKHIIAG eaup. D103
QJIMAChIHBIH JaMapJibl Bsl abJibl (CKJIEpa) THINAJAPbI D03
godshini simats ensH Me3eHXUMISH AMSUIS daup. ME3eHXUMHH
JaXWIM TatblHAAH JamapJbl TMILNA, XapUCH ratelHIaH HCs CKilepa
unkumad emup. FOH tapsadpas Oy rumanapelH apacbiHia GOILTYT -
I0H Kamepa MelgaHa 4bixplp. Ckiiepa HIIMUH HalUiisaas (roH
tapsapas) yox mAddad omyp B OyHHY3 TUIIAHBIH SMsUISA
UIMSICUHIA MUItupak enup. byiiHy3 rumaHblH HapaHMachIHAa
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LISIM ME3EHXUM, 1M s eKktosiepma (enuaepmall enutent) utupax
eup.
Jsipy OUKUIUIIPUH/SAH 3103 ranarjiapbl vHKAmad eaup.

ESITMO ORQANININ INKIiSAFI

Emmtmss  opransl  msns  Oybymalaribliapia — MUILIAIIMAISL
equinp. JIakuH rymnar wik st oHypbalibl eBaHIapa Mei1ana
ypIXMBILLABIP. O, naiupMuabbl3iIbLIapnaa, Oambirmapaa 1
LII00SIISIH — IaXWIK Tyjarjad, aMQUOnIsipas B CUPLHIHIAPAS 2
LII00SIISIH JaXWIK BSL opta T'ylaraad, Tynuiapia Bsi MAMSUTHIISIPIS
3 moOsasgH — fAaxuiu, opta Bs Xapucu TyjarjaH tamkui
onyHyp.PumeiiMue  MHKUIIA(BIHBIH ~ WJIK  MSPIISUIACUHISL
(uHCcaHma 14 IWAQtsUMMHEAL) apxa OeWHH HalUWHICUHISL
extoJepMajia rajblHIalIMa Mei1aHa YbIXBIP .

Apxa OeiinH wuHIyKcuitaemucu tacup otoctspup. Hlamun
raJilHylamva  emutms  jgoBmsicuHss  yespwmp.  Conpa
JIOBIISIHUH MSPKS3H IUCCSICH JAXWIS 10bPY OAaChUIBIP Bsl eMINtMs
TOBYbYHY AMsUIS dsitupup. Emmtms roByby emutMsi Bsi MIBa3UHsIt
OpraHjIapblHBIH MaWachelHBl tAIKWI equp. EmmtMa roeyby
extolepMaZaH  apbUIBIp BSI eMOpHOHAN WHKHUIIAd 3aMaHbl
JAXWJIH TyJabbl M dAtHPUD .

Emntms roByby siBBsICS apmyzaBapu ¢opmana onyp. OHyH
Hyxappl IUCCACUHASH eHa0auM(atuk axacabblH OallIaHbbICH,
allapbl LIUCCSCUHISH HCS WJIOM3 axacabblHbIH OAalllIaHbBBICHI
nakumadg eaup. Mnbus axacabbl y3aHapar cripaiBapu Oypyiny0
WIOH3H SMsUIA dStupup.

JeMsk onap Ku, eHIoiauM@atuk axacabblH HapaHMachl WIS
€llHU Baxtlla TOBYbYH HyXapbl IIMCCACUHIA 4 HapbIMJIAUPABH
KaHayap popmManammana Oamiaiisip. CoHpa emutms ToBybyHIaH
eHaoanMmdatuk axacag, oBaj Bsi JaUPSABH KHCSUIAP SIMJIIS
sMp. by mpocecnsp HAtMCIACHHIAA TOBYT 3apibl JIAOMpHHtsS
4eBpuiIMp. 3apiibl JaOUpUHt XapUCASH Me30JepMa MSHIISUTN
ME36HXUM INLICEHpsuisipu Wit smata  onyHyp.  Llsamun
HIICEeHpsipUH  OMp THUCMM  3apibl JaOUpUHtMH sitpadblHIa
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nepuwinMda MallecuHs YeBpWIMp, VYSHH 3Apabl  JaOupunt
atpapsinga nepuwiMda madiecu wis goiy nepuinMdatuk cams
HapaHplp. Me3eHxuM UIUCEHPSUIPUHUH OUAS)p TUCMH  HCS
OApKUUSAPSAK  SBBSUICS TBHIBBIpAAr  Karcyjiaia, COHpa HCS
CIMIKIISIIISIPSK CIMIIK JTJAOUPHHtS YeBPUIIUD.

Zapiel TaOUpUHt CIMIIK JIAOMPUHIMH WUYSPUCUHISA HEPISIInp
BsI OHJIApPbIH apacblHAa mepujmuma oiyp. 3apisl JaOUpUHIUH
WYSIpUCH Hcs eHaoauMa auranad Maiie uist 1oty oiyp. LLsip nku
nabupunt popmaca OUp-OUPUHS OXILIANBIP.

Opta rynar Gounutyby Aaxuid rsjicsiMsi cudom (yajgar cuOu)
OouutybyHaH sMsiis sp. Opta rynar, emutms Oopycy Bs ryiar
nsApAscyu OUpUHCH yJular CHOMHISTH UHKUIIAd exup.

EmmtMss  cOMUOKISpUHASH YSAKHC BS 3WHAAH OWPHHCH
BHCCEpaJ TIOBCISH, I3SIHOM WCS WKWHCH BHCCEpal TIOBCISTH
nakumad eaup. Opta Tymar Oonuryby yiuiar OOILTYybYHIAH
alipbLIBIp, MakuH emmtms Gopycy (Mesctax Gopycy) Bacutscuis
OHYHJIA su1arsajap oJyp.

Conpa xapucu qulaq wekumad emup. Xapucu rynar (Xapucu
ryjlar Kedscsiiu Bs Tynar ceBaHbl) XapHCH TSUICSMS CHUOMHISH
aMsuta sudp. ['suicsiMa HapbIbbIHAAQH XapuCH Tyjar Keuscsiiu,
TSUICSIMST HapbIbbIHBIH sitpadbIHAAK1 TadapChITyiapiaH Bs OIKITIIISTH
ryiar ceiiBaHbl (hopManalslp.

DORININ INKISAFI

PumeliMuH MHKUIIAQBIHBIH JIall WIK  MAPIISILUIIPUHIA
extosiepma 2 muccsiis nudepeHcuacuiia eaup: Aapy ekto1epMacsl
Bsl CUHMD eKtonepMachl. [gpu extoaepmMacelHIaH JIPUHUH enutes
ratel — ermuaepmuc Vo digor strukturlar wakwmad emup. dsapu
eKto/lepMachIHbIH Ju(epeHcnacuifackl HAtUCSACUHAS LISIMUMHUH
SABBAUIAA TEWI OJIyHaH OpraH MHaxyJx OpraH IMHMCCSUIApU s
uHkumad equp. Jlakun agpuHUH GopMmananMackiHga Me301epMa
na umitupak eaup. bup ratnan ubapst onan pumeiMu exktoaepma
SIBBSAJICSL MKHIatabl, COHpa HCS 4YOXratiibl SIpU €IMUIEPMUCHHSA
YEBPUIIUD .
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OnyH me30jiepMaiia CIOMKSHSH Jaxin ratel (doxaiMa axyn
MaJINUAM Tatbl) OpraHu3MuH ONtHH Ingdatel Ooily yoxammar
¢bynkcuitaceiHbl (KaMOu (pyHKCHHACBHIHBI) Caxiaiiblp, OCIsKH Oy
ratblH ILCEHPSUIIPH JauM OFOJILIHLIP BSI AMSUIS ASUISH IILICEUPSIISIP
enuiepMucuH xapucu qatma dogru yerini doyisorok orada
diferensisiya edir. Quru hayat torzi kegiron biitiin onurgalilarda
epidermisin  xarici ratelHbiH  audepeHcHacuiia  OJYHMYII
HIICEHPSITSIPH — KepatoCUtisip OyHHY3 MajISICH — KepatuH 31TaJTbl
cunte3  egupisip.  Kepatun  cuHte3  eneH  LIUCEHPSISAp
aKtMBIAIIMSAKISA TudepeHcuacuiia eaup, ChIXJAIIbIp, OHJIApbIH
CUtOIIa3Machl, HIIBSCH BSI OPTaHOUUISPH Jlabblilapar MsIIB OJyp
Bsl OHJIAPBIH WEpUHAA KepatnH MaJIsICH tOTUIAHBIP.

Hsatucsna wqnceiipsansap OyiHy3 myicyriapa YeBpHIUMp Bs
OyitHy3 myncyriap/aH talIKuil OJIyHMYII cstiqu rat - OyiHy3 rat
Meinana gbixelp. Cstmm ronmipn rat hamiso romy0 mimmp Bs
yoxaJiMa ratpl 1ecaOblHa HEHUASH IMSUIS IsUTHD.

JapuHuH me3onepMalt ratel - AepMa COMUEUISIpUH AepMotoM
UIUCCSICUHIAH  SAMSUISL  OsIH  Ompismaudpucu  toxyma
WUCEUPSUIIPUHAAH  tsamkuia — oayHyp.  Jepma  ratblHbIH
HIIcerdpsuisipu  1mecaOblHa KOJUUTAd€H, eNactuk Bs  petuxysiap
nudisp hopmananisIp.

®pancbi3 anmumu O.Canben B €. MISTHNASH StMULLIISP KU, ISpU
Bs OHYH (IOpAMSULIpUHUH JudepeHcuacuiacel  JIepMaHbIH
enuaepMall IUCCANS MHIYKCUHAeAUCH tSICUPUHJISH ACBUIBIIBIP.
EnunepmucuH HopMasl yoxratiael Typyaylly HajdHbI3 OHYH
OunaBacuta nepma wis sutarsicd (KOHtaktel) caifsicHHIS MelaaHa
ybIXbIp. By cup KoHtakt MAMYMHUH eNUAECPMUC tIOPAMSUIIPUHUH
TS SIMSUTSE 9STIMSICHL ITUIIH BacHOIUp.

SiNiR SISTEMININ TOKAMULU

HleiiBannmap  ansAMHUHAS  CHHUp  cuctemMu Wik Jsads
Oapplpcarbonuryriynapia  MeiaaHa — ybIXmblnielp.  CHHHD
cucteMMHUH tIKaMIUIIH/A AIOpA Typyayml ¢GopMachl MIILIAIIUI
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OJlyHYp: csankwin Haxyn mauddys, canaOsH3sAp, IIAIHIIL B
Oopyity cuHUp cuctemu.
Csnkunm cuHUp cucteMu muaponoaunas tacaaud eaummp .

bynnapin cunup cuctemu extomepmaza cAmWIMHIN IIAIA
WepyslIsH CUHUP IIUCEHPANAPUHIAAH USIIIKUI  OJIyHMYILIYP.
Cunup wyuceiipsnspu Oup-O6upu wiis YbIXbIHUBLIAPEI Bacutscuis
pabutsns onapar top simsuist asitupup. OHa 3tops quddy3 Bs Ha
topapu cuHup cuctemu a8 amnaHelp. SPSp THICHIT CHHIP
uicepscuHuH Oupu tapsaduuasH ra0yn emuispes, AsSpiian
oifanMa OutuH cuHup cuctemu 60ty HalbuIbIp BSt HAtUCASA OspU-
I3 IICEUPSIIIPUHUH IAMBICHI MBIBBUIBIP, IIEHBAH HyMaba
OstH3sp popma anbip. CAnKmIM CUHUP cucteMUHUH UnItupaksbl Wiis
BEPWJISIH CaBab peakcuilachl IMyMH Xaccsl qambiibip. CanaOsH3sp
CUHUp cucteMn MeTy3anap/1a MOIIANUAS €AWIND .

Cunnp mucCewpsnsipu 4wsatupuH KsHapel Ooiy loruramapar
HuCOstaH nHkMmad etMHUIl OHYpbachl3 IHIeHBaHIApIAKbl CHHHUP
TITATHISpUHS oX1mIablp. OHnap Oup-Oupu Wiast CHHUP TUDIIPU
Baculscuiss OupIAIMGO, OHJapiia OUPIUKAS camaOsSH3Ap KIMsp
amvsiist  ostupuprsip. Cunup  mucCedpsisipu Oup  tapsadasa
pecentopnapna, audsap tapsadasH ucs S350 MLICEUPSUISIpU WIS
pabutsns omypiap.

Juinann cuaup cuctemMu rypanapia, MoJdyckanapia Bs
Oybymaitarnbutapaa tacanud enumup. Unk nads actel rypanapaa
amsust snMumaup. CuHup Iuidnaiaspu Ooup cut onyd Oamiga
vepnsamup. lsgp oupunasa 1 sasn cuHup cutyHy ubixapar ilan
tapsacdns apxaita moppy seaup Bs HOXIY NepUPEpUK IIAXSUIIAP
BEpUp.

lsnrsBu rypanapaa Oamaakel JUAMHISApAS Ospalsp, elHu
3aMaHjia, TapelHaa Aa msp Oybymaa 1 cunup AuiinHn uHKHIAd
eaup, HAtMCANS 3gHCUpBapU ALMIHIL CHHHUp cucteMu MeinaHa
9pIxplp. JmidnHmn cuHup cuctemMuHuH 3 scac Xicycuiisatu
BapJbIp:

1. Cunup muCelipsisipu OAOSHUH MIHISH — HepuHas
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torutammapar MApKS3IAIIAp, HAMCAAS WIK Os¢s oJapar MApKI3U
CHHHP CHCteMU SIMSUIS STHP (MSPKA3IISAIIMS).

2. Cunup muCedpsuiapu OanuipiCa oJlapar IIeHBaHBIH Oari
Hamuiiisicunas  torutanslp Ba  Oam OeliHM  Xatblpianablp
(encedanuzacuiia). bs3unapuHIsA, MSICSISH, COXYyJCaH/Ia TapbiH
HAIUMUAWACUHAA [ CUHUP AUULHIISAPHA AMJIA dsUIMp. byHiap ucs
OHYpba OCHHUHM XatbIpiaabIp.

3. Cunup cuctemunuH mnepudepuk (amabbl) DIUCCIISPU
msipksi3u (iyxapsl) muccsuisips tade onyp, isiHu cyOopMHAcHA —
taGenuk meii1aHa YbIXBIP.

bopyny cunup cuctemn oHypbasibl HIEHBaHIapAa MIIIIAIIUASL
osynyp. Cunup cuctemuHuH maitacsl 0opy GopmacsiHIa OJIyp Bs
OeiiH Oopycy amnanbip. By GopyHyH Oarmn (KpaHWai ) HIUCCACH
KSUUTAIS WepISIISIPSK dCHUILIITHAP Oamr OedHU sMsuts dsitupup.
beiinn 6opycyHyH Tyipyr (kayaan) IUCCICH OHYpha KaHAJIbIHIA
Hepnamup. by muccaasH oHypba OelHM UMHKUIIA( eaup.
Omnypbaiibl meHBaHIAPbIH CUHUDP cUCteMUHUH tSKaMIUIIHS sicac
Xucycuititsit ongan uOapsAtoup Ku, OHJAPBIH MSPKS3H CHHHP
cuctemuras 0603 Manas, OCHUH TaOBIBBI AMSIIS Isaup. beinH
rypyiyuica Bsi BS3U(DACS 4OX MHKHUIIA] eaup, aiu MSPKSI3IIp
MeiaHa YbIXbIp.

bensinukns, meiBannap aasiMUHAS CUHUP cuctemu tsapuCsH
MUPSKKAOsAmup. CAnkuwim Bs canadsH3ap CHUHHp cucteMuHs
MaJIMK OJIaH IleWBaHIapa XapuCHu MIIUt TBICHITIApbIHA TaPIIbI
BepwiIsiH Caabmap Uimumi xarakter dasiyir. Diyiinli vo borulu
sinir sisteminds iss qiciqlara gars1 verilon cavablar umymunuiinau
utupup. bam OelinH HapbIMKUPSUIAPUHUH SIMSUIS DSUIMSICH WISt
anarsiiap ojapar HeHu pediekc HIOBI- wmsAptu peduiekcisp
MeliaHa 4YbIXbIp. bam OciiHuH anmu mrobscu ojaH OckHH
HapbIMKIPSISIPUHAH Ta0blbbl WIS sAjarsjgap oJjapar uisiptu
peduexcnsp nama aa Mupskksossimup. Macanna nctuman mipmmut
Bs AMSIKJISI silarsfap oJapar, msaptu peduekcnsp aau WHKHAIag
JAPSACIACUHA YatMbIIl B UKMHCH CUT'HAN cucteMu — Hutr mengana
YBIXMBIIIBIP.

WapbIMKUpsuisp MK Asgs ASiupMUabbI3IbUIapaa (MACSIISH,
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MUHOTa/1a, MUKCHUH/]IA) Meiiiana YBIXMBIIIBID.
JlsiiupMuabbI3ibuiapaa  Bs  OaybIrjiapia  HWaApBIMKLUPSIISD 4YO0X
KUYHK 0Jyp, DeiinHCHK HUCOAtSIH faxiibl MHKUIIA( eaup.

AmpuOnnsapas HapeIMKIpsUIIp HUCOSItAH OFOMIK oyp, amMMma
OelnHCHK 351} HHKHUIAd eaup.

Cupnnasunsipas — OeiuH — HapbIMKUPSUISIpU  aMUONIApAs
OJITybYHJIaH XEWUIU OIOMIK 0y0, I3spuHAS 003 Mamas — radbir
MIImanuas oayHyp. ['ynutapaa cupiiHsaiaspss HUCOSIIIH HAWHKA
HapBIMKLPSIISP, MM [ OEHUHCHUK 40X WHKHUIIad etMumup .

MsaMsumanapas OCWHWH Typyiylly nama WIKCSK HWHKHUIIad
nspsCscuHs Yatmbimaeip. by melBannapaa HIMHKA OCHUHCUKIS,
OIMUYAHUH ~WIK  Asbs  ojapar HWapbIMKUIPSUIIPUH — TaObIT
HAIIMUHACUHAS MIBIPHIMIIAP BS THIPBIILIIAP MINLIALIIKAA OJYHYP.
ﬁapBIMKHpHHHp Jama Waxmbl uHKHmad endpsk opta Bs apa
OCHUH 13sIpUHHU roptp.

leiin onynay ku, cuHUp OOPYCYHYH Kaynan IIUCCACUHISH
OHypba OeliHM HHKUIIA] eaup Bs ABBSUICS Oy LIUCCSHUH I
JMBApbI €WHU TaJBIHIIBITIA OJTyp. AMMa Oup Tsiisp coHpa O0pyHYyH
Oy HalMWWSICMHUH WaH JuBapbl CHpslIs ranblHIanIMaba
Oariaiblp, IOH BS JaJI AUBApiapbl Ucs 3¢ MHKUIIAd eaup:
Hatucans opta xstns roH Ba gan Ooiama IIBIpBIMIIAp MeiiiaHa
YBIXBIP, OHYypha OCWHU WKH CUMMeEIpUK cab Bsl COJN LIUCCSIIAPS
oronuuup. CuHup OOPYCYHYH HaH TUBapliapbl TalbIHIANIIbIbbI
IYIH, OHYH MsH(}s3U napanslp B Oy MAH(SI3UH rajablbbIHAaH
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OHypba OCHHMHMH MSPKSI3U KaHaubl sAMsUIst dsuap. CuHHp
O0opycyHyH Kayzaan yCy 3stud mHKUIAg eaup B KOHYC IISKIUHH
aJIBIp.

Cunup OopycyHyH mauBapiapbl WiIK s Oup HIOB
ucepsansapasan tamkun onyHyp. CoHpa Oy IILCEHPSIISIp HKU
ucturamst 13ps mudepencuacuiia onynyp. Mucanaa pumeiimus 5
mstumidnaas uKA COp  UIUCEHpSIIsp  AMSUISL  DSIIHP:
smonsuobOactiiap Bsi Helipobnactmap.  CnonsunonOnactiapaan
Helporiuidia Bs HeWpoOnactmapiaH cuUHHP UIUCEHpSAIsIpU —
Helponiap uHkumadg eaup. Helipobnactnapbin yoxanbsid aptMacsl
{IXMHUHSH aHaJaH OJIaHAaH COHpa | WamibIHa TSAsIp JaBaM eaup.
HetipoOnactimapgan  muxtsnndg HIOB  CHHUD  IIICEUPSIISPU
WHKUIIA eaup: IHccH, NSIpSKA Bs apa Hedpornap. spsku Bs
apa HEWPOHJApBhIH CHCUMIIIPHUHISH 003 Maisi Bs OHJIAPHIH
YBIXBIHIBUTAPBIHAAH ab Maaas AMsuist dsup. bo3 madds onypea
OelfHM KaHAJIBIHEI sIIatst eup, ab MajIsl arapbIChl HOJUTAPHI IMSUTS
stupsapsk 603 MaITHA XapuCIsH oplip.

Topografik cohstdon omypra Ocitnu muxtsimmd segmentlora
midepeHcuacuiia eaup: 6oy, mromr, 6e1, oma Vo bizdim.
Jlama conpa onypba beyninds ron Bs apxa OyitHy3map sMsUIS
asmup. KOH OyiiHy3map nispsku, apxa OyiHY3JIap UCs IIUCCH OJTYP.
Omnypea Ocitrnunas hor bir cut siniro mivafig 31 segment amoalo
galir: 8 boyun, 12 dés, 5 bel, 5 oma va 1 buzdim segmenti. Se-
gmentlors uygun olaraq onypsa Oefinunasa 31 Cut rapblmbir
CUHUPJISIP YBIXbIP: OyHJapaaH 8 Citi oHypba OCHHUHWUH OOWMYH ,
12 cuty mrom, 5 cuty 6en B 5 cutny oma va 1 cltl iss blizdim
segmentinasu ubixeip. Isgp 6up cunup 2 kwokls — roH Bs apxa
KIOKJIs Oamnaiiplp. FOH KIOKISp HISpSIKH HEHpOHIApBIH, apxa
KIOKJISIp MCS IIMCCH HEWPOHIAPBIH aKCOHNapbAbIp. bamr Geitnn
CUHUpJOpU 3 rpymna OMJIHLP: UIUCCH, MIAPSKA BS TapbIIIbIT
cuaupisap. Cunup 6opycyHaan 6amn OeiinH B OHypba OCHHUH]ITH
Oamra, UISIMYUHUH TepudeprK CHHUP CUCIEMUHUH MIAPSKU
muccscy uHkumag eanp. CUHUDP CUCtEeMUHMH JU3SIP LIUCCSIISPH,
WSHU IMCCU TAHTIIMOHTIApP, IIUCCH CUHUPISP Bs BedetatuB cuHup
cucteMu raHrIMoH JMIOBUISASH nHKHIAad enup. CUHUD MIBIPHIMBI
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ramanel0 cuHUpP OOpycyHa UEBpPWISH 3amaH, Oup rpyn
urcedpssip  ektonepmagan  adpeuiapar CHHUpP OOpycy WISt
extogepma apaceiHia OmntioB Oup ral —TaHTINO3 JIOBIIS SMSUIS
astupup. CoHpa T'aHIVIMO3 JIIOBLISHUH HIICEUpSIsipU MUrpacuiia
eApsK CUHUP OOPYCYHYH HaH tsapadspunis ranranos nacteiriaap
msakauHAg Hepsimuap. svun factsirnap cermentsips OroaHIp
Bsl Oy cerMeHtnsp As KsULIS-OHypba O€HHU TaHIJIMOHJIAPHIHBI
AMsIA datupup.

Beoetatup cuHmp cuctemn 2 mno0Osiis — cummatuk  Bs
napacummnatuk noosusape audepencucuita eaup. CoHpa HIsIMUH
HIIOOSUIAPUH MSIPKSI3/sipy Hapanslp. CuMnatuk cuHup cucteMuHuH
MAPKS3JIApM  OHypba O€HMHMH OoMyH, nmpom B Oen
HanMidssipunas  (cermentnsapunst) — #epnsmup.  BoiyH
HaIUAWSICHH/ISIH Oaria Bsi 0OMyHIa WEepIIsIIsTH OpranHiiapa, oIl
IIUCCSICUH/IH JIOII BSl TapblH OOLUTYbYHJAKbl Opraniapa, Oein
HAIIMHMSCUHAH ucs YyaHar OONUTYybYHAAKbl Opraniapa cummnatuk
CUHUPJISP 2EIUP.

[Tapacummnatuk cuaup cucteMuHUH MAPKS3IsApU opta OeHuH s,
y3YHCOB OeWnH/Is, WssHHU Oarl OeHUHSA Bsl OHypbha OCHHMHUH OMa
segmentinds  popmanameip. Opta OeliubasH Oamigaksl B
OOMyHIaKbl OpraHjapa, y3yHCOB OCHMHISH MdIOII BS TapblH
OomuTybyHJIa HMepiilIsiH opraHjapa Bsi OHypba OCHHHMHUH OoMa
HIIOOACUHASH ~ MCS  4YaHar  OOLIIYbYHJAKbl  OpraHijapa
napacuMnatuk cuHupisgp seaup. Cummnatux Bs nmapacuMmatuk,
mo0ssAp OUp-OMPUHMH sAKCUHS Usacup sroctapup, MICSUISH,
cuMmnatuk mroOsHUH tICUpUHIAH OsA0SIK S€HSUIMp, abbl3 CyHy
BS3WIAPUHUH, 5103 Hallbl BS3WIAPUHHUH Bs Msad- Oabblpcar
BS3WIAPUHUH  (stanmuifiisitu  topmosnanblp, UpAK A3SUIACUHUH
(bsanuiiiisaty cupsatasHUAp, TaH Jamapiapbl Japajiblp, OpoHXiIap
9CHOIMP, CUAMK HQpa3bl as3ajiblp, CUAUMK KHCACUHAS CHUIUK
caxJlaHblp, CHHCHMMMAt 13BI Oomanslp, S3SULJSIPUH W
raOwnuitiisatu  aptelp, mgilaCannanma Oamr BepHp, aJpeHATUH
ubppassl  aptelp, TaHAa IIAKIPUH  MUCIAphl  HIKCSIIUD.
[Tapacummnatuk 1mr00s rei] oyHaHIapblH IKCUHSA ticup 3toctsipup.
Beratatus cunup cuctemu nmaxwnm organlaria, mamapiapbiH Bs
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JWIPUHUH caia A3SULULIPUHM, LPAWM BS BSA3WIAPU MHHEpBacuiia
eaup.

ENTODERMA MONSOLI ORQANLARIN INKiSAFI

Entonepmanan amabpblJaksl Opraniap HHKAIIAQ eaup:
1. Xopaa (ox opransi)

2. Hlsa3Mm opranmapst

3. Tapa cwifsip, 10 KUCSICH VO MsAsatbl B3U

4. Tauadduc oprannapsl

Is3M opranjiapbIHbIH HHKHIIA(DBI

®dunosenetnk OaxpIMJaH HI3M OpPraHbl — MIS3M KaHAIbBI J1a
rsauM oprannapaan oupuaup. [sis meny3anapia abbi3, MAPKI3H
MSIIICHK BSI MSIACHKISH 4sAtMpWUH KSHaApJIapblHA JObPY J€sH
paauan KaHajiap Mumanmas equnup. Paguan kanamnap ustupun
KSIHapJIapbhlHJa JaupsiBU KaHaiuia Oupsiup. Msins B KaHauiap
OupnuKasa OabbIpcar-gamap cucteMunm smsutst ssatupup.

Mactsl ryputapaa (MACSIISH, ab IUTAHAPUIA, TapACHHsP COPyCy-
CyHJa) UIs3M cuctemu abbI3, yanar Bs yCy Kop ryptapaH maxsiu
OabbIpcaraan ubapstaup.

HlsrsBu rypanapaa mssM cuctemu abbi3, yauiar, ruda 6opycy,
YUHSAAH, S3SUIBH MAs, Oabblpcar Bs aHAN JSUTMKISH SIIKIIT
OJIYHMYIIZYP.

leiiBannap ansiMu MHKUIIA] etAUKCS IIsI3M KaHAJIBIHBIH J1a
TypIylly MIPAKKAOnamup. Bs3u mieiiBannapaa Msans WKd, 4
Haxya mropa mrobsaasH nudapsat onyp. MsicsisH, yail XsipUsTHIMH]ISA
2 urro0sun: XutvuH AUITUCUKIIN UPH B LIKCIKIIL, 2 JTIOBIISICHKIH
KUYUK MII0OANsApasH nbapsat Msas, rynuiapia BI3WIN B SI3SUTSUIN
sobalordon togkil olunmus wmss MeiimaHa  YBIXMBIIIIBIP.
Msmsmunapas 3 faxyn 4 mroOsnu MsAs MUMIAMIHUIL SIUITup.
MsiissHuH auBapbiHaa Muxtsiud GyHkcuitanapel Hepuns Hetupsx
BSI3U LIICEHpsisipy uHKUIIAd enup. Al OHypbhajblIapaa IIsi3M
CUCIeMUHUH TypIIyIIly Aamia 1a MIPSKKSIOISIIMUIIIND.
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Osapau  wHKumag 3amaHel  ractpymilacmita  HAtUCSCHHISA
eHtonepmazan xopaa Bs MeE30J€pMa aWpBULABITIAH COHDA,
eHloiepMaHbIH TajlaH LUCCACUHASH AePUHULUB IIA3M KaHAJbI
(opmanambIp-wIK GabbIpcar SMsUIIs HSUTUD .

Meiinana 4pIxaH WIK OabbIpcabblH OULIIH MIMCCSUIAPH SIBBSUICS
eitHu oJryp, coHpa Muxtsumd mroOsls - FOH B apxa HIFOOSUTAPS
madepencuacuita onyHyp. IOH mmccs — roH  Oapbipcar
SCHUIUITHUP BSl AMBAapbl HA3WK Oiyp. Apxa mmccsicu — opta
OapbIpcar Oup Traadp JAap OJIyp, OHYH JOpcal JWBAapbIHBIH
eHtonepman mucCeipsuisp ratel 10H OagbIpcagnakbl KUMU
HA3WKIHp, JIAKWH BEHLpan IUBapbl YOX TaJbIHABIP BSI CapbUIBIT
MQUUUIIPH WISl 3SHOMH YOXJy WPH MIICEHPSUIPISH  AIIKuT
OJIYyHMYIIZYP.

Omnyppanputapia 1oH 0abbIpcabblH eHloIepMalt IICeH PsUTS PUHISH
ymiaar, ruga Oopycy, M, OHHKHOapmar OabbIpCabblH FOH
IIUCCSICH, abCHUSAPIISIP, TapaCuiisip B msiasantsl Bsa3un bir hissasi
unkuirad eaup. Agizin amalo galmosinds ektoderma istirak edir.

Apxa OabbIpCabblH eHtonepman IUCEUPSUTSIPUHISH
oHUKHOapMar OabbIpCabblH apXa HIMCCACH, HA3WK OabbIpCabblH
VRSP TIFOOSUTSIpU, HObYH OabbIpcabblH OMLIIH HIIOOSISPH  BsI
Msagantel  BS3MHWH ~— OMp  IIUCCsAcH  WHKWMmAad  eaup.
HIropuMUSKKUMUATAPAS aMPUOUISpIs CUPLUHAHIAP/IS, TyLIapaa
B uOlMmam MIMSUIWISApAS KiIoaka sMsus dsuup. PreliMun
MHKAIIA(QBIHBIH WK JIOBISPUH/IS WK Oabblpcar LIsp UKUA YCY
ranaasl 6opy WISKIMHAS Oyp. ManHei3 opta mmccscu dymypta
capbIChl — OabbIpcar axaCabbl Bacutsacuis Hymypla capbIChl KUCSCU
ilo rabitodo olur. Riiseym boyiidiikco yumurta sarisi kisasi Bst
iymypta capsichl — GabbIpcar axaCabbl FeIyKcHiia OJIyHYp.

QUSLARDA, MOMOLILORDO VO INSANDA HOZM OR-
QANLARININ INKISAFI
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'ynuiapa WIKUH 30J1abblH sMSUISL dsMsicd Mirokkab pros-
esdir.

Prmrefimun OssiHM pIieiiM TainxaHbel aJuiaHaH OactoucKuH
opta mmiccscuHgsiH  wHKMmad —emup.  Pomeiim  ranxassr
OmactouckuH XapuCH BApATsIcH oiaH extoOnactian nakumadg emup.
Conpanap puiieimM rajaxaHblH MSPKA3U LIUCCSACUHIS WIKUH 30J1ar
samsiis dsuap. O, tsaapuCsH puieiivM rajnxansld ucturamsitu GoiyHCa
y3aHbIp Bsi Oy canptaue 2/3 B ¥ mmccsicunu tytyp. VIikuH 3051abbiH
IOH YCyHJIa TajbIHJIallIMa — MICH3eH AUUIHI] (Gopmanamsip. 3
OHYH MSpKsA3uHAg Oateir  Hapanblp. CoHpa WIKHUH 30JabblH
ucturamsatn  GoiyHCa, IMeH3eH  AUMAIHIHAAH  Oanuiaiiapar
OmactoTMCKUH KSHApbIHA TSP WIKUH HIBIPHIM (hopMasaiibIp.

Wnxun 301abblH tapkuOHHAA oaH enubnactblH Oup mmccacu
up3M 6opycyHyH entonepman enuten ratblHbIH WHKAIIA(BI ITIITH
MAHOS KUMM 4YbIXblll enup. [actpymacuifa 3amanbl Oy Immccs
enubnactein antbiHa Murpacuiia oyny6o runoOmnactsin tsypkuOuHs
keunp. Conpanap npesymtus (rikuH) Gapbipcar eHtojepMachbIHBIH
30J1abbl y3aHBIp Bsl Oabblpcar HOBUYbY aJUlaHaH OLKIII SIMSUISA
asanup. 30J1abblH Opta muccsacu npe3ymtuB xopaa Bsl npe3ymius
comutisipun anteiaaa Aepismmp. Cab B COJ causuIsip aliabbliia
nobpy eHu6 opta xsatt m3ps Oupisamup. bukmmme gaxwim csatum
OabbIpcar eHtogepMachIHbl (popManaaAbIpelp, Xapucu cstiy ucs
nymypta capbicel kucsicuau Orton eatoiepman ratblH 1aBambl OJIyp.
[Isa3Mm Gopycynun qapanmasi siBBSUICS PLILIEHMUH IOH COHpaA apxa
yCyHa bas verir. FOH Bs opta OGabblpcabblH apachlHa HepIsIIsSH
Oapblpcar HOBYH Oup camicu tam qapanmir B LIAMUH Hepas
HapaHaH OabbIpcar Wymypta capbiChl KHCSCH WIS SUIarsiis OJiyp.
IOH OabbIpcabblH OalUIaHBBICININ SEHSUIMMII ILIUCCSICH THJA
O0opycyHyH, Tapa Cwuilspun wMsagantel Bs3uHHH inkisafinda
umitupak enup. AbbI3 B yajar OOLUTyrJIapblHa auJl Calsusp
factsl BS y3aHMBIII, THa OOPYCyY Bs MsiIiisl au]l calsuisip Bs opta
Oapblpcar ASHUPMHU OJyp. AN OHYpbaJbLIApbIH IIA3M OOpycy
ampuOmIAps HUCOSIH nama y3yH oayp. Msiis HalusICHHUH FOH
yCy con tapsads, nuiopuk mrodscu ucs amanl B oplaifa keuup.
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onikiGapmar GabbIpcabblH FOH IUCCICH KIOHISJISIH B3 ST atbIp.
Amn  oHypbanbulapia  Omactomop — onMagbIbbIHAAH — opta
OabbIpcabblH apxa YCyH OsIssHUH auBapsl wist tsimac etdiyi iepas
JemunaMs HAtMCSACUHAA aHal BA Ma Kiloakasl JSUIMK SIMSIIS DSIIUD.
lactpynanblH  cOH  MApUULUIApUHAS — ektojepMaHbIH — Bd
eHtolepMaHbIH apachlH/la ME30JiepMa KEeUMSIUMMHIAH Oypana
KJIoakall MeMmOpaH amiaHaH IKirat JIOBHISICUK SIMSIUISL ISUTHP.
Pumeiimua  unkumadgsl  3amanbl  opta  OGapbipcap  Humurta
capbIChIHJaH aiipbulaHja KjIoakajl MeMOpaH OabblpcabblH TUBAPbI
WIS TOHINYAybJa HepasmIMUIl oayp. MeMmOpaHbIH HOHIHAS
ryipyr tymypCyby sMsiis SAJSHISH COHpa Kioakal MeMOpaH
ryipybyH sicacblHAa ranblp. Kioakan memOpansl uis tsmacnaa
OJJaH OabbIpCabblH OHpP WIUCCSACH DEHUIUITHHDP BS KJIOaKa
dbopmanameip. Extonepmana kmoakan meMmOpaHbl wis tsimacaa
onmad Hrortsas mpoktogeym amiaHaH YIOKSKIMK SMSUIISL DSUTHP.
Conpamap kjoakan MemOpansiH — galinmsicu  HAtuCscuHIA
npoktoeyM misi3M OOPyCYHYH OUp IITUCCSACHHS YEBPUITUD.
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HOZM KANALININ DIiFERENSIASIYASI

App13 extonepma msaHusumaup. O, 1oH OabbIpcariia tsmacnaa
oJIaH Jispy ektoiepMachIHIan HHKUIad eaup. AbbI3 HUCOsILIH 3eC
Meii1aHa YbIXbIP. SIBBSUJICS abbl3 KHUUK JISJTUK MISSKIUH]SA OJYP BsI
abbI3 OOLILTYbY Oy MAPIISUIASA UK OabbIpcar O0PYCYHYH KpaHHAI
yCyHJaH yiar 3apbl Bacutscu wuns aiipbuiblp. CoHpanap
pUIIEHMHUH MHKUIIAQBIHBIH MUSHNSH TIOBPUHAS yJUlar 3apblHbIH
JTSUTMHMSACH HMMCSCUHISA abbl3 OOUUTYhY IISI3M KaHAIBl WIS
oupmsiup. Mk Gabbipcar OOpycyHYH apxa yCy aHyc 3apbl WIS
ranajibl OJTyp. AHYC 3apbIHBIH JISITTUHMSICHH]ISIH COHPA aHYC SIMSIIS
asmup. by 3aman extogepmasnan dsHs rioBei] MHKHIAd eaup. YsHs
TIOBCI] STHD Bs UsTHS UBIXBIHIBIIApBIHA MU (epeHcruacuiia equp. Sud
CUMIIHI, JaMar CIMIMII, yXapbl JOJAr sIHY YbIXbIH{BLIAPBIHIAH
aMsiIst dsup.  UsHA  cOMITAI]  BS amiapbl  ojar  UsHS
YBIXBIHIBUTAPBIH/IaH WHKHUIIad enup. MsMsuunsspuH
PIIIEHMIISIPUHUH abbl3 YIOKSWM SBBsUICA stpadbiHIa S5 ¢ixintisi
olan: et tsak — anbiy, 2 ciit et YBIXBIHTBI — IICt YSHS YBLIXBIHBITAPBI
Bs 2 ant — antusiHs usIxbiHtelIapsl - dolik soklinds omyp. Amtusas
YBIXBIHtBUIAPEI OWPISIIISPSIK abbl3 ISJIMAUHUH ant tapspuHu
¢dopmanamaeipeip. CoHpanap TOXYy IUIAKOJIAPBIHBIH — aJIbIH
YBIXBIHtBICHIHBIH (pOpMasialiMachina uisi oupast Oypaa opta ajabiH
Bs 2 WiaH OypyH c¢ixintilan simsuis ssumip. Lictusing dbIxbIHtBUTIAp
opta anblH BSi OypyH YbIXbIHtBUIAPHI WISl OUPISAIISPSK abbl3
TUTiuH 1ct tapsaduan smss dsatupup. Opta anblH YbIXBIHBIHBIH
LBSIPUHIS DSULICSIKAS OypHYH YCyHY (dopManamiasipad OypyH
HactbIbbl AMSUIS 3a0up. BypyH ASUIMKISIpUHAAH Xapucu OypyH
MSMKAApH  hopManamblp. Man GypyH ubIXbIHtbUIAD GYpYyH
NSPJIASAPUHS YEBPUIUP. AbbI3 OOILITYbYHYH IICt JUBAPHI - HIKHH
HyMIIar gaMmarabip. bypyH JSUIMKISSpUHUH apxa ycJiapbl Hymiar
JaMaba WaxbIHIAMIBI0 WJIKHH X0QHAJAP aJJaHaH WUKH JSUTHKIIS
WIKUH abbl3 OomImybyHa aubUIblp. Opta aiblH YBIXBIHtBIHBIH
Jaxui catiuHas OypyH OOLUTYbYHY cab Bsl CONl OOILTyriiapa
OOJISIH OypYH apaKsiCMSICH SIMSUIS DSLITUD.

AbBI3 OOLILTYBY MKH HIUCCSM0 mudepeHcuacuiia onynyp: 1.
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abbI3 1hauzu 2. XICycH abbl3 OOLLTYbY
Junuisp extogepma B ME3EHXUM/ISIH HHKUIIAG equp (MHCaHaa
PUIICHMUH HHKUIIA(QBIHBIH UKUHCH aifbIHIA SIMSUIS dSITHD).

Extonepmanan nuin MuHachl, ME3CHXUMSH Ucs AeHtnH, cement
Bsl qUIl t034iu uHKuimad eaup. Extonepma mezenxumis tamacnaa
oJiayrna audepeHcuacHiia mpocecu eup Bsl AU SIMSUISL SSUTHP.
Srip  extomepman  enmtenmn  Me3eHXMMISH — alpeuiapca
mudepencuasiiia setMs3 Bst enuten OyiHYy3MaIIBIO0 MSIIB OJ1ap.

Judepencuacuiia HAtMCSICUHIA 1IA3M KaHAJIBIHBIH AUBAapbIH/A
g Mixtanug rat sMsuig asup: 1) gaxunm cenuknu rat 2) s3suis
rater 3) ceix Oupsimaupucu toxyma ratel. S3sms rater 10311 A5t 114
ratgan tsmKuI oyHyp.

Insanda dedunitus Oabbipcar 2 1It0Osiiis: HA3UK B HObYH
Oabbipcaba OronmuHmp. byHnmapeiH ma msip Oupu My mIrOOSIAst
mudepeHcuacuiia onynyp. Ha3zuk Gabbipcaria oHUKHOapMar, adbl
Bs Taimya OabbIpcariiap, WObyH Oabblpcarma — KopOabbIpcar,
YsTHOSIP Bs I3 OabbIpcariap sMsuIst dSUTApP.

MsisiHAH TUBapbIHIA — CETUKIIM THIIAChIH A sekretor $0basi mu
cup: sicac, suaBs Bs stpad (mepudepuk) MICEUpsUIIpasH tAITKAT
OJIYHMYII XapUCH CEKpecHiia BS3WJSIpU MelJaHa 4bIXbIp. fcac
nycerpssapas Gepmentnsp (MerncuH, XWUMO3WH, JIWIA3a), SUTaBs
UIICEHPSUIAPAs CeNuiist OSH3sp MaIsusip B stpad mcerpsusipas
xJiopuz typirycy masbIpiiaHsIp.

[lemcnH XUMO3MH  3IUIAJUIAphl, JUIa3a MUCS  HabJiapsl
napyanaielp. Msagsaas kapOommapatiapel napuanaiian depment
roxyp. Cenuk rufjaHblH CUPLIIMSACUHU {SIMUH enup, ISAMYUHUH
MSISTHUH CEJIMKJIA TUIIACKIHBI XJOopuA tursusunun B depMeHtuH
tacupungsn  ropyidyp.  Xmopun — typurycy  gepmentnspu
(srannameipeip B Gaktepuitanapsl Msus eaup. Iapa Cuitsp. [nk
nsads Monifyckanapaa MeiiaHa YbIXMBIIBIp. by mieliBannapnaa
rapa CUMsp IIA3M IIUPACH INA3BIPJIAMBIp Bs axacagl MAIAs
avbUIbIP.

XApUSAHKUMWIAPASA, MACAISAH 4Yall XApYSAHOUHIA rapa CUUApHUH
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(A3M BS3UCHHUH) JSUIMKIIPU (MKW JUUTMMK  OJIyp) MsAd Wi
OabbIpCabblH CAPLUIMHA aubUIbIp Bt 0, OwnaBacuts Gapbipcariia
pabutsns omyp. ['mpaHbIH 4OX IIMCCACH IISA3M BSIBHUCHHIA — rapa
CUiisipAs mwsi3M oftyHyp. OHIapbIH Tapa CUHspH 31yTaJUIaphl, Habaapbl
Bsl KapOoumapatnapsl napuanaiian ¢epmentisp ifraz emup. Amma
05131 XSAPUSHIKUMIIAPAP/ISA — CUKIIOIUIApaa Tapa Cuiisip onmyp. by
nieliBaHIapAa TMJAHbIH MISI3MU HaTHbI3 10H Oabblpcaria seup, OHa
9I0ps1 FOH OabbIpcar 40X Y3yH OJIyp.

Huasip mieiiBannapia rapa CHHApPUH axapbl IOH OabbIpcaba,
MAMSUTWIISIPS OHMKHOapmar Gabblpcaba auyblIbIp.

Onyppanbutapna  (KSUULITWISpAS) — Trapa  CHMsip 101
maaspipiaiielp.  ['apa  Cuitsip OHlH  OHypbaibLIapaa OH
OabbIpcabblH rapbiH tapspuana entodermal epitelindon inkisaf
edir. Homin nahiyadan rox kucsicu popmanaisip.

I'apa cuiisip xapucu cekpecuiia Bszucuaup. OHyH TaXWIHHAS
nancCeirmap smss  osnup.  [laiiceirmap  ron  udpas  easH
UCeHpsuIApAsH tamKkun onyHyp. ['apa CUlisipuH TaXWJIUHAS UKA
CIp Kanmwjutidapiap MelaaHa YbIXbIp: 1) 101 Kamusutidapiapsl 2)
raH Kanwutidapiapsl. Hopman manga raH kanuutidapiapel rapa
CUUSIp IIICEUPSUISIPUHUH KsTHApJIapblH/Ia, 101 Kanuutiapiiapbl Ucs
rapa CHiisip nuCeupsuisipuHuH cstuuuas episimmp. OHa 310ps 10,1
raHa rapslMblp. [apa Cuilsp wiiucCeiipansipuHuH Bsizudscu
MO3YyJAYT/1a 1] TaHa Keuup Bs Oy 3aMaH CapbUIIbIT SIMSUIS SSUTHP.

KOn ndpas etmsks ianamisl rapa Cuiisp Oabblpcariiap/iad raHa
COPYJIMYII HISIKSAPJIAPUH aptblbbIHBI TJIMKOS€H LISKIUH]S FO3LH/S
tormaiielp B OyHmaH Oamra OsSAsSHAS OJIaH  3AMISAPISPH
Heltpannamasipapar ropyiyCy dbynkcuiia epuns vetupup. OHyH
naxuinHag (arocutnsap B ¢depment cuntes easH uiCepsasp
unkumag eaup. Paroculisp 3spapau UmccICUKIIpu yayp. FOn
uppa3z etmsakia sAnaramap oJiapar rapa  CHilsp  audsip
¢bynkcuitanapsl aa HWepuns Hetupup. apa Cuilsipas naum 1on
SIMSUISL DSUTAP BSI MaJHBI3 MIS3M 3aMaHbl OHMKHOapMar OabbIpcaba
trokp. I'mpa ra0ynm odyHManbiraa Hcs O, O] KHUCACHUHS
tormansip. O kucscunas rof raturanisip
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Madoalt1 vozi (Pancreas). Bu voziys baslangic halda doyir-
miagizlilarda tosadif edilir. Momoalilords yilksok daracads inkisaf
etmisdir.

I"apa cuitsipns eitnu Baxtna oHukuOapmar OabbIpCabbIH TapbIH
tapsbuHsaH Maagants! Ba3u 15 nakumad eaup. CoHpa ucs XIcycH
axaCabbl Baculsicwist oHMKHOapMar Oabbipcariia padutsas omyp.

Msasantsl Bs3M TypiiymiCa MIPSKKSAO alBEOJUTy BSI3UIUP.
Mopdonosu Bs pyHKSHOHAN XUICYCUUHAIAPUHS 310ps TapbIILIbIT
BSI3WJISIPS auIUp, USIHY 1IIM XapuCH, IIsIM /I TaXUJIM CeKpecuiia
Bsi3ucH KuUMU (sanuititst stoctsapup. byna muBadur onapar oHyH
JTaXWINHASA UKU 11100s: axaCariiel B axaCarchlZ HIFOOSIIp AMsUIs
sMp. AxaCabbl OJlaH III00SI €K30KPUH BSI3U (PYHKHUCHUHACBIHBI
vepuHs HetupsApsk 1p3M  mMpAcH  masbipiaiieip.  sgmun
HUPSHUH tIpKUOUHA 31J1aIIaphl, HabJiapsl Bs kKapOomuapatiapsel
napuanaiian Qepmentnsap-tpuncun, nunasza, ammwiaza, Maintasa,
naktaza BapasIp.

AxaCabbl OJIMallaH TIIOOS WCS aWpbI-alipbl WBIBBIHIAD —
amaceiriap (Jlamsepmianc amaCeirjiapbl) sMsuts dstupsiH enmten
muCepsusApuHasaH  tamkuia  onayHyp. by anaCeirmap rax
Kanmuutidapimapel wis top kumu smats olunur.  Lamseprmanc
afacelryiapbl €HAOKPUH BS3WISAP KUMHM LIOPMOH - WHCYJIUH B
[ILKJIOTOH HIOpMOHJAphl udpas equp. Axacar oaMaAblbbl ITYIIH
mopMOHJIap OunaBacuts raHa KeusipsK WIAKSIp MIOAAUISICHHUH
taH3uMuHag umtupak  eaupisp: HMHCYJIMH TaHja IIAKIPUH
MU JAPbIHbI a3aJablp, [IIKOTOH Ucs aptbIpbIp.

TONOFFUS ORQANLARININ INKIiSAFI

Tansadouc opranwnapbl MeiaHa 4yblXxaHa TAAp LieBaHIap
OsnstH ety wns taasaddue etmumsap. Tsaasaddiic opranbl Wik
(st IAArSBH TypJulap/laH OJlaH TyM TypJyHJa MeWJgaHa
9YbIXMBIIBIP. Wk taaaddiic oprans! rsummsaMs MsSKIUHAS 0ptiok
toXyMachIHBIH IaXsUIM YbIXbIH{BUIAPBIHAAH UHKHIIA] eup.

Ab cuitsapnsap wik asads Mosityckanapaa siMsUIS SSIIMHUILLIND.
I"apbinaiiaris! wbu3napas Mantu Cubcuiin popmachiHia ab CUISIp
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¢dopmanambip. Ap CUilsipyuH AUBap/a ra3 MI0aaUIIsICH deIup.

HIropuMYSKKUMUIAP TApbIHCHITAA HepIisisiH oup Cut ab CHitsIp
Kucsuisipu B Oup cut tpaxeitamap Bacutscu wnsa taaadduc
enupisip, WHU UKK Cup taasd e equpIsp.

AMPuOMIApAs B CUPUHAHIAPAS I ab CHUAAPISP KHUCS
HISKIUHAAIUDP. AMGUOMIApAs ab CUNSAPISAPUH TUBAPbl HA3UKIUD.
Jromn rsadsicy s3sUBUIAPA 0JIMAABIBBI IIYIH IIaBa OamIgaKbl abbl3
OoLUTybY SI3TSUIIPUHUH HIItupak wis OunaBacuts ab CUHApIsips
rotupryp.

CupuHsHIpAs ab CUHApIIAp HUCOAIH MUPSKKSIOISIIMULILIAND.
bensiku, ap CuifsipyH JUBapbIHAAH OHYH OOLUIYbYHa JOBDPY
apaksICMsUIAp JeIApsK OUKIIUIIAp sAMss dsitupup, HAtucans
TaXWIASAKH OOIUTYT KUUMIIUP, ab CUMSIPUH JUBAphl TaJIbIHIIAILIBID.
Buxmuuisip mecabbiHa OHYH IUBaphl apbl NAtIiuHN XatbIpaaabip
B nmymu tytymy apteip. IllaBa amapeiCel Hommap —Thiptiar,
tpaxeiia B OpoHXJap HHKUIIAG eaup.

I'ymnapaa B MAMSIMIAPAS ab CUMAPISp KHUCA IISKIMHIA
OJIMYp, OHJIAPbIH NYsipucH toXyMa Wi JOIyAYp.

OmnypbanbutapblH GsApau HHKAIIA(B! 3aMaHbl ab CUHAPIISAP UIIK
OabblpcabblH BeHUpan MMUCCACUHIAH sMsui dstmup. Lsamun
HaIUUSAIA SBBSUICS KUYHMK radapbir Meiigana 4bixplp. OHYH 1OH
SCHULUISHMUIL IUCCACH Tbiptnaba nudepeHcHacuiia OJIyHYP.
Opta muccsacunasH tpaxeita mukumadg emup. Hudsip kop yCy
IUXOtOMHUK  IIAXUISHAPAK  OpoHXJAapbl  sAMsUist  3datupup.
BpoHxapblH MaxXsuISHMACH WIS sularsap oJiapar ab CUHApIspUH
AMSIIS sUIMACH Oanuianblp. bpoHxinap nadsntps mwaxssistHup Bs
HAtUCSAAA 4OXJIy Muraapaa OpoHxuoiutap Haxyn  OpoHX
Kanwiapnapsl MeiaaHa 4bixelp. CoHpa ucs 1wsp Oup OpoHX
KallwuIiapiapslHblH ~ yCyHJA ab  CHilslp TOBYCyrjiapel —
aJIBEOJIIaphl AMSIIS SSUTUP. bersmukiist ab Cuidsapiiap popmanarsip.

bponxnap maxsuisHOMKCS Auametpd KU4YMIup B Oy 3aMaH
OHJIapBIH JUBAapbIHBIH Typynymy na asdummiaup. benst xu,
OpoHXJIap  TBIBBIpAAr  MANTaJapblHOAH  AMSUIS  DSJIHP.
bponxuonnapia TreibbIpAar tamMamuisi HUtHp Bsl ajBEOJUIAPBIH
JMBaphl aHcar Oupratiipl enutenifaH KU OJIyHYp Bsl XapUCASH
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rad Kanuutdapiapsl uis smats onyryp. Lsp ab cuitspas 300-500
MMJIMOH QJIBEOJI SIMSUIS JSIIUD.

[erpsiMitap Bacutsacu Wi MHCAHAA Cab ab CUUAP 14 Iaia, CoJl
ab cuiisap ucd ukM naita OronHIp. CoHpa cepo3 rumanad tamku
OJIYHMYII IUIEBPA AMsUIA dsutdp. MKy cup miieBpa Meiiana 4bIxXbIp:
1) Buccepai mieBpa 2) napuetal mespa.

Buccepan meBpa abp cuitsapisapu 1msip  tapadusH  optip.
[Tapuetan neBpa ucs A OOUUTYbYHYH TUBapbIHbI JAXWIJISH
optup.Buccepan B mapuetan IeBpanapblH apacblHAa Hapbir
HISKIUHAS  Oonutyr siMsuid 3anup. by Oomnyba muieBpaHbIH
CAtUIMHAA OJIaH enutes LuceHpsansapu tapapuHAsH a3ca Maiie
u¢pa3z onynyp. lLssmun maiie nieBpaHbIH CAIIMHN CHPLIHMSISH
ropylyp Bs ab CUMAPIIAPU HSAM €UD.

MEZODERMA MOANSOLI ORQANLARIN
INKISAFI

Mesonepma unk  gads  Hactel  ryputapga MeiiaHa
ypixMbIabIp. O, xordalilarda eatogepmanan nnkumad exup.

lactpymnifacuiia mpocecu HAtMCACUHAA XOpAAIbLIApAA ABBSUIICS
eHtoepMaHbIH 10p3al IHUCCICUHASAH Xopaa aMsuist aanup. CoHpa
UCs XOpAaHbIH cab BSl coll tapsduspunas entogepMaHbiH ilaH
tapsadunun mucelpsuispu rabapapar ractpocens tapsd yzaHan
cubisap smsuia  dsatupup. Conpa Oy cubisasp entomepmanan
anpbuiapar entogepma wio exktogepma apachlHAa HEpIsIsH
Me3oJiepmaiia yeBpwinp. Mesonepmana tezmukis mopdosiobu
JTHUIIUKIAKISp Oam Bepup. MesogepMa 2 muccsidsi OrOJIIHIID:
nop3an Bsi BeHtpan mumccs. Me3onepMaHbIH J0p3ail IIMCCICH
(xopma Bs cuHHp OOpyCyHa CIOMKSHSH IIMCCS) TajiblHIaIapar
IOHJISIH apxaia 10bpy Metamep iepisanisiH cerMeHtsaps-comutisaps
mudepencuacuita onynyp. Cowmutnsps —aiippiMa  SBBSUICA
pumreiivud  toH (Oamr) tsapsipuums OGamr Bepup, CoHpa HCs
mudepercuacuiia kauan (apxa) ucturamstas haiisiasip. MHCaH1a
HAMIWIATUINH  [UHCH  madiIcCHHUH —COHYHAA Me3oJepMa
cermeHlisaps Oronuuup. bem msadtanuk pumeiimas apteir 43-44
cut cerment (commut) simsst asmmp. Conpa mudepeHcuacHiia
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HAtMCSACUHIA COMUUIpHH wisp OMpUHAA LY LIMCCS MeijaHa
YBIXBIP:

1.Xapucu mmccs — aepmatom (ifyHanCa mepma-uspu, tomoc-
mucest, mos) 2. Opta mmccs — muotom (HyHaHCa MUO-sI3suLs1) 3.
Jaxumu muccest — ckiepotom (itynanca ckiepoc-ckernet)

Hepmatom nsipu extonepmaceiHa CIOMKAHUD B OHJIaH IIPUHUH
ouprsaupucu toxyma mccesicu (aepma) nHkumad eaup.

MuotoMan eHUHS 30Jaribl  SIBULUIP MHKUIIAg — exup.
Cknepotom 00m me3zeHXuM (opMachlHIa OJyO, ThIbbIpJIAr B
cumik toxymanapeiaa aqudepencuacuiia oJyHyp.

Me3oaepmanblH  BeHtpan mmuccsicd (COMULIApUH  1aBaMbl)
TaJIBIHJIAIIMBIP B cerMeHUIsIps OrommaMIp. Me3oaepMaHbiH Oy
muccscu crtanxnotom (MyHaHCa CrUTaHCITHOH-TaXHJIH) B ia faH
Me3oJiepMa Haxyn jatepan meszonepma amianbip. Crmanxnotom
VKM JIFOBLISANS alipBUIBIP:

1) Xapucwu mroBurs-napuetan groBhs faxy comatorievpa B ita
OsistH uBaphl (yHaHCa comMa-O0sIsH, Tieypa-iiaH, aH auBap). by
moBIIA extonepmaiia tssmac eaup.

2) Jlaxuuiu JIOBILSE — BUCCEPAT JIIOBIIIS BS fa CIJTAaHXHOIUIEBpa
(maxwmnu auBap). Vuccepan o eatogepmaiia tsamac eaup.

Buccepan Bs mapuetan JIOBHISUIAP UKUHCUIU — OAISH
oortysyny (cemomy) simats emup, yani bu lévholor arasinda se-
lomik bosluq amolo galir. Sonar iss selom badon bosluglarina
ayrilir.

CrnanxHotomyH  comulisipiass  OUpJISUISH — HIMCCACUHISH
Heppotomnap unkumad enup. Jdemsnn, Hegpotomuap comutnspu
crutanxHotomna — Oupnsmaupup. Hedpotomnapman — udpasat
cuctemu wuHkumad eaup (fiyHanCa nNepurpoc — OIOHPSK).
BabbipcabbiH caiia si3su1si toXyHMachl CIUIaHXHOtOMYH BHUCCepat
JIOBIISAICUHISH, TaH JaMaplapblHbIH JIUBAPBIHAAKBI S3SUIAIISP
BHCCepall Bs mnapuetan MIOBHDUIAPUHASAH BS UPSIK  S3sUIACH
BHCCEpall JTIOBUISASH UHKHUIIAD equp.

IFRAZAT ORQANLARININ INKISAFI

Udpazat oprannapbiHbiH  punoseHetuk tapuxXuHM H3IACIK
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SIOPAPUK KU, OHJAp uOlMamam YOXIIUCEHPSIHISPIL, MICSIISH,
OapbIpcaroonuTyr- aynapaa inkisaf etmomisdir.

[Mpumutus ¢opmana udpaszat oprammapsl iactel rypanmapaa

Meiiana ubsIxMbIaslp. Onnapna udpaszat opranmapsl HasuK
oopyCyraap — npoteHehpuaIsp MISSKIAHAS OIYP .
'an pmamapmapbl  ONMajblbbl IUIH  JIA3BIMCHI3  MaISUISAP
OunaBacuts toxymamapnan mnpotenedpummisap Bacutscu s
OsstHAsTH XapuC onyHyp. Mdpazat Gopycyrmapsl OsasHuH Ot
CANSUISIPUHS TAXWJI OJIaH KMYWK MIAXSUISAPS OFONIIHIYD BS AMISIP
ychmapel MSACAMSUISIP BacHtsiCH WIS JIIpH  CSUIIUHS  adbUIBID,
toxymaiapa Jaxul OJJaH KHIHUK MIAXSUIIPUH YCIIaphl HCS KOP OJIyp.
Bopycyrnapein  ycmapsl KUPIHKIU — IICEUPSUIPISH  tSIIKHAI
OJIYHYp BS KHPIUKISAPUH NIAPSKAtH HAtHCICHHIONT Maiie
IIAJIBIHIIA COPYJIaH Ja3bIMCBI3 MU H(pa3zat SUTHHUHS T0bPY
HCtUTaMStITHUP.

BsinsH GonmybyHa Bs TaH amMapiiapblHa MaJIMK OJIaH MISUTSIBU
rypmiapaa udpazat oprannapel reida OsH3Ip OOpyCyrimapiaaH —
MetanedpuarapasH ubapstaup. Metanedpumisipun
SEHUIIISHMUS — ThIaOsH3Ap YCy XIICYCHM KUPIMKIM anmapata
MaJIuK 0y0 OsifsiH OouunybyHa, nudsap yCy udpaszat msaaukispu
Baculsicu wis sipu et aubuislp. Kupnukinu anmapat ndpasat
MaileCUHU CeJIOMUK OONLTyraH OsSAsH cAtiuHs msapaxsatunu tsiMun
enup. Metaneppununstp  Bacutsicuiis  HIIMYMHUH —~ CHHCHU
muceiipsusip do xapuc onynyp. Ilsp Ooup metanedpuan aipbi-
aipel Oypymnapna uepnsamup. WnOusnsapas reid  MISKUAUIA
orolipsk (Hepuan — Metanepuauran boyrok) smsuts ssmp. I'vi
tarodi upsik stpadel kucsiis, mudsp yCy Mantu OoruIybyHa
aubLIBIP.

Onyppanbuiapia CHIMK INa3blpiiailaH Bsi OHY Hdpa3 easH
KaHaJChIIJIapa MaJUK OJaH OIOUPSKISIp MeilaHa YBIXBIP.
Metanebpumnsapasa Haxya HeppuauispAsH ¢GsApriad  olapar
OHYpbaNbLIApbIH  OIOWPSK KaHAICHITTIapbl OunaBacuts raH
Jamapiapsl Wi siarsaap oJup.

Onypbanbutapia Owodpsiine  Muxtsmud — tumaspu — sAaMsis
stmMuInp, OyHnap amassigakeuiapasip: 1)Protonefros (yun. Pro
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- avval, On, nefros — boyrak, 2) mezonefros (yun. mesos - orta), 3)
metanefros (yun. meta - sonra):

IIponedpoc — roH axys Oamr OroipsK JipMUabbI3IBLIIAP/AA,
ubtuman Oanbirmapaa smsutst ssup Vo yetkin fordlords bitln
hoyati boyu bu formada qalir.

Mezonefros — opta #axyn OsiagH  OIOMPSK — CI[MITKIILL
Oanpirmapaa B amuomsipas mimamuas eqmwip. (Mnk psds
Oanpirinapaa Meiiiana YbIXMBIIIBIP). JIaKuH prieidmas siBBsUICS
npoHedpocC SIMSUIIS ISUTUP, COHPaJIaH Me30HePpoca ABsI3 OJIYHYP.

Amu  onyppanbuiapma  (pentunwisipas,  ryuiapaa Bs
MAMSUTIIIAPIs) Metanedpoc — coH faxyst yaHar OrOHpsK MHKUIIA]
enup. by mieliBannapblH a puUIEHMHHISA SBBSUICS IpoHEPpOC
SAMSUIL  sUIMP, COHpa ucs le3nuiis pexykcuiia  OJIyHYyp.
[Tponedpocyn kayman nccsacunas Me3oHedpoS HHKUmad exup
Bsi Oup Heust Myt dsianmifiisat sroctspup, coHpa ucs OHYH apxa
yCyH1a Metanedpoc sSMsiIs UM OarTanbIp.

[Iponedpocyn sapau wuHKumadbsl 3amanbel  Hedpolomman
CerMeHtnsip 13ps HepislIsH ThIBPbIM KaHAJICHITJIap WHKUIIA(
enup. KaHanChirmapblH 3€HUNUISHMUII BSI KUPHHMKIM enutesuis
smats oyrMyn Teid tsapsadu cenoma (Gortysa), QUISp yCy HUCS
IIMYMH CUJMKYBIXapbIChl KaHaJIa aublIbIP.

Muacup oHypbalbliap/ia ThIBPHIM KaHAJICHITJIAPBIH MUTAAPhI
Mmixtsiud omyp. bensiku, munoraa — 6, ckatimapaa — 8, 6anbirnapaa
— 7 Bst ampubunsipas — 12 kaHanCeIrIap AMsUIs dSTUD.

Osapau nnkuinad 3amanbl IpoHedpoc cIBUisICHHIA aoptaHbiH
JMBapbIHIAH alpbUIaH MIAXSJSIPUH yClapbiHaa Karilitapmap ran
Jamapiapbl iyMarceibbl (riaomyc) meiiaana 4ubixeip. Kamilitapiap
HymarCeirmap metobanu3M MSIICY/UIapbIHBL BS CyWHy TaHIaH
cenoma cipup (puntp Bssudscurm  Fepuns  ietupup).
Mymarceirnapna  (roomycnapiaa) paGutsas omaH  mpoHedpoc
KaHAJCBITJIAPBIHBIH ~ KUPIUKIN ThIQIApel  ceoMa  CLBIVISH
MetoOanu3M MSUICY/UIapbIHBl Bsl CyWy — CHAMNAM HbIbblapar
CUIMKYBIXapbIChl KaHala- BoJi) KaHaIbIHA FOLIpIIp.

[ssM TBIBpbIM KaHAICHITTIAp BS MIAM [ CHANKYBIXaPHICHI
KaHaJutap BoJip kaHayuapsl HepotoHIaH UHKUIIAG eAUPIISP.
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lelin omyHaypy KHMH, ajdl OHypbalbUiapia WIK (s
pentumisapas prmeimMas penrykcuiia oyHaH MpoHegpo3yH apxa
HIMCCACUHIS ME30HE(PpOoC HHKHUIIAG enup.

Me3zoHedpo3yH OHtOACHE3M 3aMaHbI SIMSUIS JSUISTH OIOUPSK Ka-
HajCeIrfapsl OwiaBacuts TaH mamapiapbl uis tsmacaa oiyp.
KananCeirmapelH ~ KOp, DCHUNUISIHMHII  IIHCCICH — WUYSPHIASL
OaceLibIp (Kaca popmackiHl abIp) Bs Karcyia (DOyMeH Karcyiry)
amsuia aatupup. Kancymaiia apdepuifa gamapbl gaxul oiyp Bd
opama Kamwidap #ymarCeir (Manmusu HymarCelbbl Haxyj
CHCHMCHIN) siMsns Sstupup. Mymarceirnap 6unaBacuts Groipsx
KaHaJICBIIJIapel WSl siiarsagap onyp. byHa stops, nponedpocnan
Gbsaprim  onmapar, Me3oHedpocaa udpaz onayHaH wmetabosmzm
MAIICY/UTapel  cemomyaad  (OsimgH  OONIIybYHIAH) W,
OunaBacuts rangaH OroOMpsIK KaHAJICKITIapbIHa qaxui oxyp. CoHpa
KaHaIChITaapaaH Oup Cut CHUAMKYBIXapbIChl KaHaima (BOJR
KaHaJIbIHA) KeYHp Bs OpajaH Ja Kioakaiia trokipip. Me3zonedpoc
OropsK YoXJTy caifa OssH HeppotommapeiHaaH HHKHAIIA] eaup,
NpoHEPPOCYH  KaHAJCBHITIApbIHAAH  (ApPIIM  ojlapar OHYH
KaHaJICBITJIAPHI ThI( AMsUIsS dstupMup B ceomiia padutsas oimyp.

[Ipumutus ubtunam oHypbaiblIapia, MSCSUISH, akKyjganapia
Karcysia B Kamuutidap HyMarcCeiTjiapiia WaHaiibl, MM 1 OsSasH
Oorutyby mis (cesomita) siarsiiap ojaH reidap aa oyp.

Metanedpoc Hukcak agpsacsans uHKumad etmscuHs sops
Me30HbppocaaH GIpriasHUp.

[N'ymnapsid B MAMSUTWIISIpUH OHLOZEHW3U 3aMaHbl pUIICHMIs
SBBSIJICS Me30H(POC axapiapblHbIH COHYHIa Metandpoc axapiapsl
unkumag emup. Conpa ucs Hedpotom muCerpsusapu miecadbiHA
CUAUK OOPYCyTIIaphl AMSUIS ISUTHP.

Msmsnunspzsi, o COMIISIISIH MHCaHAa HedpodeH MIICeHpsItsp
KitascuauH naudepeHcruacuiiachl HAMCACHHIA OIOMPSKAS UKH Tat
MelaHa YBIXbIp: XapuCu rat - raObIr ratel B Jaxunu — OeluH
ratol.

Wncanpa msp Oup OrolipsiiinH raOwir ratelHga OuMp MuIHOHA
TSASp TAOMMISOSAH3Sp Karcyn, 1-CH JspsiCsid THIBPBIM CHUIUK
O0opyCyriapel, 2-CH JSpsCSIIA THIBPHIM CHAUK OOpYCyTIaphl,
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Kanuuliap Hymarcelryiap MIUAmUAs OJNyHYp. ['saasimsOsH3sp
KalCcy/UlapblH ~ JMBapbl ~ WUKUratiel Bs  TBIBPIM  CHUIUK
OOpyCyriIapeIHBIH AUBApbl Hcs Oupratnel enmten toxymacweiHIaH
SIMSUISL DSUTHP.

beiinn rateraga wcs 15-20 spsn mupamuuisap, O03 CHIUK
6opyCyrnapsl, lllenne WIdSKIAPH, MHPAMHUINH WYUHISH KEUSH
CUJIMKUBIBBICHI OOpYCyTIap 0JIyp.

Kancymnap, kanwutiiap ifymarceiriap, 3atuprcCH Bsi 4bIXapbIChI
aptepuiianap, TbIBpbIM Bsl A3 CUAUK OOPYCyTiaapbl, CUANKHBIBBICHI
OopyCyr OmOHpsSHUH Typyayml Bsi (DYHKCHOHAJI BAIWJIIU OJIaH
He(pOHY SIMsUIS dAtUpUpIIsp.

broiipsxisps ran astupsia aptepuiia namapsl OunaBacuts rapbia
aoptacheIH/1aH alpBLIIBIP BsI OIOMPSMUH AaXWINH/A KUUKK aptepuiia
namapiapeiHa maxsurstHup.  lgp Oup maxs  raasmsOsH3sp
KaICyJlyH MYSPUCHHS JaxXuil oiy0 Kanuiiap maxsmisps ailpbuibip
Bsl Kalcyija Kanmuiiap cuctem (WK kamwiiiap ilymarCeir Haxys
Mannusu iymarCeibbl) simsuist dsatupup. CoHpa KarcyigaH dblXaH
anapbIChl aptepuiia Jamapbl sSIMsUIS DSUIAP BSl TBIBPBIM CHIMK
OopyCyriapelHbIH stpadbiaga HeHuasH Kamwaidap cuctem (2-Cu
Kanmutiiap cuctem) meiiana gbIXsIp.

byna muBagur osiapar UKy CLp CUIUK AMSJIIS SUTUP: WIK Bsl COH
cuauK. Mk cuaMk - Kamncynnua, COH CHUAMK MCS T'bIBPBIM CHIHMK
OopyCyriapelHaa sAMmsulsl dsup. MkuHCH  Kanuiifap cuctem
OrolpsiK BeHachbIHAa Keuup Bs Oy J1a amabbl OOII BeHala aublIbIp.

bupuHCH IApsCSIN T'BIBPBIM CUAMK OOPYCYIapbl KarcysjiaH
ypIxapar OeluH ratelHga QU3 cUIMK OopyCyriapbsiHa keuup. Ju3
6opycyr Oypymapar Ilenyie widstiivan aMsig stupup Bs 0,
HeHUsH Tal0bIr ratbiHa railblibl0 HKUHCH ASPSICSIIN THIBPBIM CUIUK
OopyCyriapblHa Keuup. byHmap nmupamMuIuH WUUHIA HepisisH
CUJIMKHIBIBBICH OOpyCyriapa aubuiblp. CHIMKHBIBBICE OOpyCyTIap
NUPMaMUUH YCYHJIAKbl MSAMSACUKAS OJNaH JUUIMKASH /-8 sjsn
KWYMK KacaCelryiapa aybuislp. Kuumk kacaCeiriap oupnsamu6 2-3
a1 OIOMIK KacaChIryiapbl siMsuisl astupup. byHmap na Oroiipsk
ramnsIChIHa OUp-Oupyu Wit OUPIALIAPSIK OIOMPSK JIAUSHUHN SAMSUIS
osatupup. brolpsk IsiisHU HaBall-iaBall Japajblp BsS CHUAUK
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axapbiHa keunp. Cuauk axapsl ucs Sidik Kisasine agilir. Bundan iso
sidik kanali 6amutaneip. CHIMK KaHAIH WIS CUIUK OPTaHU3MISTH

XapuC OIyHYP.

CuHcuiiiiat opraniapbIHbIH HHKHIIA(bI

Kumm B ragplH CuHCHMMMAt oprannapbl pHIIEHMUH apxa
HUMCCACHHIA  Jlatepan  Me30JepMaHblH  IMLICHEPSIAPUHASH
uHkumag eaup. OHyppanbulapAa CUHCUUHNAt BS3UISPUHUH
JUBapsbl Jatepan Me30JepMaHbIH BUCCEpaIl JIIOBLUSICUHSH SIMSUIS
smup. SBBsUICS Me3oaepMa  IIUCEHPSUIPU  TAJIBIHJIALIN VO
noticodo cuncuititsat iacteibbl  Meligana ubixplp. CuncHitiist
HactbIbbl 2 CIp OICSHPSIIAPISIH: Malia enutenn Bs WIIK CHHCHNTst
mICeHpsusipuHIsH Uk onyHyp. CuHcuitiist #actbIbbIHBIH
TaJbIHJIAIIMBII  OIICEHPSUIPUHASAH CHUHCUMMAL BA3UISIPUHUH
auBapbl Gopmanambip. ABBsICS CUHCHMMAL Hactplbbl amabbiiia
JIOKSPSK HOB (WIbIpbM) popmackibl asblp. [lapeiv taapucss oy
Amats e Me3oaepMa IUCEHPUIIPH WL TOIYD.

OSIACAKAA ISIMUAH TINCEUPATIAPIIH CUHCUINAL BAZUIIAPUHUH
naxunu — OeitmH muccsicu uHkumad eaup. CoHpakbsl WHKHUIIAd
npocecuHAs CUHCUIHAt actblbbl MIBIPHIMBI TOHAIAA YEBPUIIUP.
lNonama uca CuHCHitiat Bs3WApuHS AudEpeHCcHacHiia OJIyHYP.
Mugiiiisgu WHKHIIad MSIPIISUSICUHS.  TAIAp cuHcumsat
BSI3WIIIPUHUH TYPIIYIIy ISP UK CUHCAs (Ta/IbIH BSl KUIIHIS) SiHI
ostyp. CoHpa ucs OHJApbIH MYAPUCHHS NAXWJl OJlaH WIK CHHCHU
LILCEUPSAIAPUH - TOHOCUUISAPUH tACHPUHASH BS IOPMOHJIAPAAH
achlIbl OJlapar Bs3WIAp #Ma toxymulyba Haxyn na Wymyptanbiba
madepencuacuita  omyHyp. Mymyptameirma  Taber  mmces,
toxymnyrna ucs OeifiMH muces fama Haximibl MHKAMAQ eaup.
ymyptansibbln raObIl IMMCCACHHAAH OOCHnspM smats ensH
bomnukynidap enuten wuCeiipsuapu  (dosumkyiiap enumten)
amsuid - summp.  CoHpa wucd  toxymnmyraa TeIBpeIM — toXyMm
KaHaJICHIrIapbel B lOXyMUbIXapuCH axacarjiap HMHKHIIAg enup.
OnyppaJIbUIapBIH PULIEHMHUHISAH AMSUIA 3SUISIH MIUUIEP KaHaJIbI
iymypta GopycyHa audepeHcuacuita oxyHyp. Osymilacuitagan
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coHpa hymypta mucenpscu aBBsICS OsAsTH OOUUTYbYHA ALIILP Bs
coHpa iymypta OopycyHyH reIpBI Utipsunmgsa  tytymyp.
I'onamanbiH toxyminyba axyn ymyptansiba 4eBpuiIMsACH deHetnk
ojlapar CHHCH XPOMOCOMIIAPBIH (3€HOCOMIIAPBIH) tscHpH WIS
netepmuHacuiia  onyHyp. MsaMsamwisipas  epksak  Gapansap
meteporamet onyp, #istHu muceipsusp XU xpoMocoMyHa Masik
onyp. ToHanbiHbIH MIK mudepencuacuitackiuia M xpomocomy
sicac posl OMHAMbBIp, HsAHM mudepeHcHacHiianbiH ucturamstu U
XpOMOCOMYH/JIa OJaH 3€HAAH achUIblAblp. LLsiMuH 3eH mecabbina
TOHAJaHbIH JaXWIMHJA KaHAJCBITIap SMsIS 2sutup, Hstucsas
toxymnyr MelmaHa 4bIXbIp. S3sp rOHaJaHbBIH IMLICEUPSIAPUHIAL
XX CuHCH XpOMOCOMJIaphl oJ1apca, KaHaJIChIraap GopmanammMblp.
bens manga roHagaHbiH JaXWiIMHAA GouMkymaap (roByriap)
SAMSUISL DANMp BS TOHaja Hymyptaneiba ueBpuimp. JlakuH ity-
MyptanelbblH taM ¢opManamMacel IUIIH TOHAJAaHbIH NEepU(epuK
30HACBIHAA MIUIAr TOHOCHUIAp (WJIK CHHCH IINCEHPSIIAp)
onmvansaslp 0). Sasp roHocutisp onmMaca Wymyptaibir JedeHe-
pacuiiaiia ybpailblp B MSIIB oJiyp. Kumumnspas onan X cuHcH
XPOMOCOMYHYH 3€HM tOXyMJIYI  axacarylapblHbIH  (opma-
JAIIMAachIHAA UlItnpak exup. LIMuH 3eH aHIpOIEH NIOPMOHYHYH
npiasihu onaH pecermfopyH  CHHte3WHsI Hszapsat etMsakis Oy
(dbyHKCHITaHBI HepuHs Hetupup.
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Enunsi30/1ar1b1 SIBAJISAJISIPDUH I/IHKI/IIIIa(l)LI

Enunsizonarisl SA3SUIAILAD Me€30/IepMaHbIH Jop3ai
myccscuHIsIH uHkumad emup. MHcannma pumedMuH OUpPUHCH
aliplHIa Top3aJl Me30JepMazia cerMeHtuiamms npocecu 6ai Bepup
BsI OMPUHCH alibIH COHYH/Ia OHYH IRspuHs 43-44 cut comut axyn
cerment (metamep) simsiist astmup. Conpa 1misip comut 14 muccsiis
OrommHIp. XapucCu — nepmatom, opta Muotom Bs maxuid —
ckiepotoM .

MuotoMaan eHUHSI30JIaryIbl S3sUsUIAp uHKumad enup. Jlakun
05131 SHUHS30JIATIIBI 3T calia A3sUBUISIP KUMH ME3CHXUM/ISTH
SIMSUITSL DSUTHDP.

Muotomnap Oup-OMpHHASH apakacMsusIpis (Muocernta wis)
aitipbuibip. CoHpa MuotoM nycepsisipu Oup-OupuHIsH apajaHblp
B QopmacelHbl aadnmuO wui  mgkauHas - onyp.  Llamun
HIICEHPSIISP €HUHS30JIATIIbl SI3BSUIIIIPUH MaaciHl Sk enup
Bs OHJap MuoOmactmap ammanelp. (MiyHaHCa MHOC-s3SIS BS
omoctocmaiia). MuoOnactimapblH MeliaHa YbIXMAChl SI3SIISIIIPUH
uakuimadeiaga wik mapopuis  mecab onyHyp.  MuoGnactiap
capkoOmactiap na agmansip (fiyHaHCa capk-st)

CapkoOnactnapma s3sUITHUH — WbIbbIIMAchlHA Cs10s0  oJaH
cnecuduk 3ipiayuiap oimyp. Capkobuactnapiap 103 MSHIISHUHU
OwraBacuts wMuo3eH cufUH  OIUCEHPSUIIPUHASH — drotuprip.
S3suisilopun qudepeHcHacHitasSIHBIH  DEMITHH/IS cutyH
IUCEHPSUIIPUHUH MUTApbl a3aielp. JIakuH a3 Muraapaa msaMuH
uceipsansapun tam nudepencruacuiia 0JlyHMaMblIll eleMeHtnspu
ractel catemmut mruceripsisap GopmachkiHIa CaxJIaHBLIBIP. berst
uiiceipsansap mnasMmatuk Bs 0azanm MeMOpaH apacbiHAa S35
muduHs crovksaup. Emtuman onynyp ku, catermut mceitpsmnsp
Hanuisl OpraHu3MIs 1L CENPSUISIpUH peseHepacuiachl
MpOCECUHAS UILtUpaK eaup.

CapkoOnactnap uku ucturamsatas nudepeHcuacuiia equp Bs
OyHiiap MuotoMiapbIH Top3ai Bsl BeHIpal muccansipuns Misadur
smup. MuotomnapslH Jop3ai IUCCSACUHASKN capKobnactimap
OIOJIIIHAPSK YOXANBIP BSl apXaHbIH S3USIIpUHS TudepeHcruacuiia
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enup, BeHIpanm IMUCCACUHUH capkoOiactimapbl ucs SIOBISHUH
raObIpbaapachl Bsl TapblH S3ISUIIPHHA MU dstupup. ByHnapsia
Oup rucMuHSH stpaduapbid S3UBIISPU HHKHIIAQ eup.

EnuHs301ar161 S3UBIISAPUH MHKUIMIAQBIHAA WKUHCH MSPUISIIS
MUOCHUMIUTACtIaphiH  (YOXHIBSUIM — LIICEUPSUIpUN)  SIMSIIS
asnmMsicuiup. by 3aman capkoOnactiap ita amuto3s HoJsia OroaIHLIp,
Haxyn onnap qudepeHcuacuiia enspsK Oup-Oupu nist OUpIIALIIIP
B HAtUCAns y3yH cuMmiuiactuk tiopsamsuisip (Muocumruiactiap)
aMsuts dstupup. (MyHaHCa CHH-OWpIs, miactoc — simsiist golon).
SapkoOnactimapei (Muobnactiapeia) Oup-Oupw Wit OUPIISAIIMSICH
ckenet  s3ansApuHUH  AudepeHCHacuhachlHAa SH  MIIIIIM
npocecisipasia oupunup. by 3aman capkoOmactimapaa ctpyktyp Bst
GbU3NOI0BY IIHUIIUKINKIIAP Oar Bepup. bens ku, Oy Mspuisuisiis
mrceipsuiap (capko6nactiap) Gromumiyp Bst omnapaa JHT-aun
cuntesn setmMup. OHIAPBIH JAXWIMHIS CHECUGIMK SEHIISIPUH
MsLICyJIaps! toranslp, MUtOXOHAPUIISIpUH MUTAAphl apteip, 50
pubocomman wubapsat wupu moIMCOMIIAp MEHJAaHa  YBIXBIP.
CapkoOnactnapmaksl moiaucomiiapaa aktuH B MHO3WH cuHte3
onynyp. llonmmepusacuita HatuCscuHas wuCenpans axtuH BA
MHO3UH GUOPWIIIAPU SMSJIS DSIUp Bs OHJIAp OuUp-OWMpH WIS
OUpAIIApsAK aklOMHO3HH caruiapblHa YEBPUITHD.

CoHpa 4YOXHIBSUIM MHOCUMIUIAactmapiaH s3sisi O0pyCyriapsl
dbopmanambip. MuoOopyCyriapblH sSMSIS JSUIMACH  SI3SUISHUH
MHKHIIAdbIHAA IYIIHCII MSIPILISIIS niecad OJIYHYD.
Muocummnactnapaan  ¢spriv - ojmapar  MHOOOpyCyriapiaa
moMod3eH (caiia) xaccsiii MUO(DHOPHILIAp MelaaHa YBIXBIP BS
OHJIAp 3471 OOpYCyriapblHBIH — MepUpEpUK  IIUCCACUHISL
WepIIsup.

bIB wmspmsansags MuoOOpyCyrJiapblH HUBSISPU  OFOJIIHIO
yoxajiapar OHyH MSpPKS3U muccscuuas hepnsmmp. [lama conpa
(B msprisst) 3555 00pyCyriIapbIHBIH CapKOTIa3MachlHIa Ha3UK
apaksicMsuisp  sAMsas osmap.  bynmap  mMundubpuisps
nepreHaAnKyniap Hepismspsk wme3opparma Ba temodparma
3apiapbIHa YEBPUIIUD.

3apnap AMsUIS FSUIIUKASH COHpa HioBOsitu Mspisuist (BI) G6am
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BEpHp: IIOMOAeH (caifa) onan MuopuOpmmIsapas adsir (u3otpor)
Bs tiun (aHu30tpoIT) AUCKIISIPp MEH1aHa YBIXbIP.

Conpaksl Mspupsisias (BbIl) aktun Bs muo3un cuntesu wiis
sjarsiiap ojiapar 4oxiay MUO(GUOPUIUISIp SIMSUIA DAJUp B OHJIAp
tanpuCsH OOpyCybyH MSIPKSI3UHS NObpy Keuup. Hupsumsap ucs
O00pyCybyH KSHApblHa JObPY USKWIIPAK CapKOJIEMMAaHbBIH
anteIHa HepIsImmp.

SI3stnsHuH MHKUIIAQBIHBIH HIOBOsAtn Msapupsuisicunas (BbIbII)
MUOGUOPMIIIAPUH apachlHa eHaoIuIa3Matuk Hisi0sks MeinaHa
ybIxblp. O, S35 HbIbbUIMAChl 3aMaHbl HMOH MIOAIUIISCUHISL
utupak eaup. bensanukis, S35 60pyCyby €HUHSA30Jarbl 3515
TU(UHS YEBPUIIHP.

Comnpaxsl Mapupsusias (bIX) s3suts mudnapu qudepencuacuiia
etukCs atpadpiHIaKbl ME3EHXUM eJIeMEeHUIsIpY OHIapBIH apachlHa
KEUUp BS €HAOMHU3M —JaXWih OuUpisiuaupuCu toxyma ratbIHbI
MU datupup.

EnuHs 30marnel  A3sUISHUH MHKUINAQBIHBIH - COHyHIa (X
MSpUISIIS) s3SI UIPSKA  CUHUPISPUH  (HEWPOHJIAPHIH)
aKCOHJIaphl W HHHEPBACcHiia OJIyHYp.

MEZENXIM MONSOLI ORQANLARIN
INKISAFI

Me3eHXMMHUH MHKMIIA(BI BSI TYPYJayLLy.

lactpynifacuiia npocecu HAtMCACUHASA PIIIEHM BSPATISPU
dbopmanamaergan coHpa Me3eHXuM saMsuist dsump. O, OontiH
toxymanapaaH sBBsUI MellaHa YbIXbIp. ME3eHXMMUH MalachbIHbI
Me3oziepMa tamkuia  egup. Me3eHXuM Me30JepMaHblH  IIsIM
nop3an, mEM A BeHtpan mrtoOscuHIAH  (cruiaHxHOloMaH)
unkumad eaup. byna MuBadur omapar Me3onepMmaja
ME3EHXUMUH JIOpJA Mailackl MeiilaHa 4bIXblp. byHnapaan ukucu
Jop3al  Me30JepMaJlakbl CerMeHUIspAsH — ckiaepotoMIaH Bs
nepmatomaan, IulspiApyd ucAd cIlaHXHOtoMyH mapuetan Bs
BHccepan moBIIsiIcMHASH wuHkumad emaup. Conpa Oy mopna
MalaHbIH ME3CHXUMU OUPIISIISPSIK IIMYMU KIS ssMsiist asitupup.
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Me3enxuM  rypyiaymca  ME3€HXMM  IIICEHPSULIPUHISH
(Me3eHxuMocutsIpasH) B Maile Haxyn HapbIMMaiie MISKJINHISA
OJIaH IIuCeWpsapacel MaguaisiH tamkun onayHyp. MeseHxum
HIICENPATIAPU YOXITY UbIXbIHIBLIAPHI Bacutsicu wis Oup-Oupu uis
oupsnIsIpsK topadsiH3sp TYpYIYIIYH MelijaHa YbIXMachlHa 0510
onyp.  MmbIr  MUKpOCKOHyHzIa  Oup  Me3eHXUMOcCUtuH
cutormazMatuk YbIXbIHIBUIAPBIHBIH OMIIaBaculs IITyACY3 oJiapar
IVASp ME3EHXUMOCHUIMH  YBIXBIHIBLIApBl WIS OUPIISIIMSICH
MIMmamuas oayHyp. JIakuH enexktpoH MUKPOCKOIY Wil MUSHISH
eqUIMUILIMP Ku, cutonnasmatuk dbIXbIHIBUIAD  apachlHIA
muayap-cutorurazmatk 3ap BapAplp Bs OHJIAp 3ap Bacutscu wist
Oup-Oupuns tamac enup.

Meszenxum qudepeHcruacuiia espsK amabblIaKbl OpraHiapbl
M datupup:

1. Ckenet

2. I'an namap cuctemu

3. Jlumda cuctemn

4. Caiia sizolo

SKELETIN INKISAFI

Holo birhiceyrali heyvanlar olan doniz kokayaqlilarimin radiol-
yarilor (stialilar) adlanan qrupunda qar denociklorine yaxud tikanl
kiraciklora oxsar ¢anaglar meydana ¢ixmusdir. Daniz kokayaglilari
on gadim heyvanlardir. Onlarm bazi ndvlari bir neco milyon il svval
yasamis va Oldiikca ganaqlar1 donizin dibino ¢okorok yataglar omalo
gotirmisdir. Homin yataqlardan giymeotli tikinti materiali olan shang
Vo metallar1 cilalamagq tigiin daglar omolo golmisdir.

Sonra donizdoki bagirsagbosluqlularda - koloniya halinda
yasayan morcan poliplorinds kiroc maddodon amals galmis skelet
miisahida edilir. Homin skeletdon mixtalif bazok agyalar1 (marcan,
muncuq Vs s.) hazirlanir.

Mollyuskalarda vo bugumayaqlilarda miivafiq olaraq xarici
skelet rolunu oynayan ¢anaq va xitin 0rtilk omolo golmisdir. Bunlar
xususi geyri-tzvi vo zvi maddoslordon toskil olunur. Daha sonar
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xordali heyvanlarda daxili skelet meydana ¢ixmisdir. Ik daxili
skelet ox skeletdon — xordadan taskil olunmusdur va ilk dafs ibtidai
xordali heyvan olan nestorgads omolo golmisdir. Xorda nestargads,
doyirmiagizlilarda vo bozi baliqlarda (qigirdaqli baliglarda,
norokimilorda) yetkin forddo butiin hoyati boyu saxlanilir. Lakin
digar biitiin onurgalilarda xorda yalniz riiseym dovriinde miisahido
edilir, yetkin fardlords o, onurga ilo avaz olunur.

Heyvanlarin sonraki inkisaf morholosindo doyirmiagizlilarda vo
qigirdaqli baliglarda xorda ilo borabor qigirdaq skelet meydana
cixmigdir. Stumiiklii baliglarda vo diger biitiin onurgalilarda
ontogenezds qigirdaq skelet siimiik skeletlo ovoz olunur. Amma bu
heyvanlarda da ontogenez zamani ovvalco 0x skelet — xorda amalo
golir (bax sokil 47). Xorda entodermadan inkisaf edir. Qigirdaq vo
simik skeletin mayasini sklerotom toskil edir. Somitlarin bir
hissasi olan sklerotom mezenxim hiceyralorina diferensiasiya
edir. Homin hiiceyralor boliindr va xorda otrafi boslugu dolduraraq
xordan1 Ortiir. Xordani ohato edon mezenxim hiceyralarindan
qigirdaq vo stimiik skelet inkisaf edir. Mezenxim hiiceyralori
xordanin otrafinda tigbucaq formali ¢ixmtilar oamolo gatirir.
Xordanin yanlarinda meydana ¢ixan xordal ¢ixintilar bir-birils
birlogorok  fagoralori  amolo  gatirir.  Hor  bir  fagoranin
formalagsmasinda sklerotomun iki seqmenti istirak edir: birincinin
arxa, digarinin 6n hissasi.

Belalikla, amolo golon hor bir fogoro somitlors vo onlarin
miotomlarina uygun galmir: belo Ki, hor bir miotom &éndon vo
arxadan mixtslif fogaralora toxunur. Fageara avvalca qigirdagdan
toskil olunur. Xorda toadricon degenerasiya olunur. Fagaralordan
asili olmayaraq qigirdaq qabirgalar inkisaf edir. Onlar bel torofdo
omola galarak garin istigamatinds inkisaf edir vo qarm tarafds bir-
biri ilo birlogdiyi yerds dés stimiiyii omalo golir. Qabirgalar ilk dofo
baliglarda, dos stimiiyii iso amfibilordo meydana ¢ixmisdir. Dos
gofasi isa ilk dofs stiriinanlords miisahido edilir.

Basin (kollonin) skeletinin inkisafi zamani miirokkob proseslor
miisahido olunur. Bagin skeleti iki istigamotdo diferensiasiya edir:
kallo qutusu va visceral skelet inkisaf edir. Qigirdaq kallo xordanin
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oniinds yan taraflorde amalo galir. ©vvalca bas beyin vo inkisaf
edon esitma, gObrmo Vo goxubilmo organlarin1 ohato edan
birlosdirici toxuma inkisaf edir. Ovvalca zar soklindo meydana
cixan kollo tadricon qigirdaqlasir, sonra iso stimuklosma prosesi
naticasinds 0, kalloya gevrilir.

Embrional inkisafin avvalindo qigirdaq kollo xordanin 6niindo

yerloson kallo tirindon (trabekuladan), paraxordal (xordayani) qigir-
dagdan (yunanca para — yaninda, chrde — ox, mil, tel) vo gérmo, esit-
moa, gqoxubilms organlarini ohato edon qigirdaq kapsullardan (gérme,
esitmo Vo qoxubilmo kapsullarindan) toskil olunur.
Kallos tirinin 6n hissasi ganglioz 16vhadan migrasiya edoan hiiceyra
materialindan inkisaf edir, yoni ektoderma monsolidir. Arxa hissasi
iso sklerotomun mezenximindon inkisaf edir. Hiss organlarmnin
kapsullar1 iso mixtalif mezenxim hiiceyralorindan inkisaf edir.

OTRAFLARIN SKELETININ INKIiSAFI

Clt (6n vo arxa) otraflar ilk dofs baliglarda meydana ¢ixmisdir.
Hoyatin quruya kegmasi ilo alagadar olaraq onurgali heyvanlarda
barmagqli otraflar omolo golmisdir. Bels ki, ilk dofo amfibilords 4-
5 barmaql1 otraflar inkisaf etmigdir.

Otraflarm fordi inkisafinin baglangici lateral mezodermanin
parietal 16vhasi ilo slagodardir.

Owvalco lateral mezodermanin parietal 16vhasi galinlasir vo
homin nahiyyads hiiceyralorin miqdar1 artir. Hiiceyralor migrasiya
edorok lateral mezoderma ilo ektoderma arasinda yerlosan
mezenxim Kkitlosinds toplanir. Bu zaman mezodermanin parietal
I6vhasinin qurulusunun tamhigr pozulmur. Mezenxim toplanan
sahads mezenximi drton epidermis bir ne¢a dofs qalinlasir, gabarir
Vo epidermisin gabaran hissasi otrafin omalo galmasindo mihim
rol oynayir. Belaliklo, otraflarin formalasmasida iki komponent,
yani mezenxim vo epidermis istirak edir. Lakin bu prosesdo
aparici rol mezenximo moxsusdur. Bu, tacriibs vasitosi ilo stibut
edilmisdir. Belo ki, 1931-ci ildo B.I.Balinski sinir borusu amolo
golmis riiseymdo mezodermanin kigik bir hissasini kasarok otraflar
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ucln xarakter olmayan nahiyyads epidermis altina koglirmiis vo
homin yerds otraflarin meydana ¢ixmasini miisahido etmisdir.

Epidermisin galinlagsmis hissasinin hiiceyralori onun digor
hliceyralorindan sitifozioloji cahatdan farglonir: onlarda RNT-nin,
qglikogenin va golovi fosfatazalarin migdar1 ¢ox olur. Bu, onlarm
yuksok metabolic aktivliys malik olduqlarini gostorir.

Otraflarm inkisafinin ilk (tumurcuq) morhslasinds mezenxim
epidermisa induksiyaedici tosir gostorir. O, epidermisin dife-
rensiasiya olunmasinda miihiim rol oynayir. Lakin epidermis do 6z
ndvbasinda mezoderma mansali hiiceyralorin (mezenxim hiiceyro-
lorinin) diferensiasiyasina vo otraflarin hiiceyralorina ¢evrilmasino
tosir gostorir. Epidermisin bu cur tasirini 1948-ci ildo J.Sonders
quslarin riseyminds apardigi tacriibalor vasitasilo siibut etmisdir.
O, igginlik toyuq embrionunda mezodermani zadslomodan
qalinlagsmis epidermisi kosib go6tiirmiis vo naticads otraflar
formalasmamisdir. Biitiin ali onurgalilarda, o ctimladon insanda,
otraflarda butiin barmaqlar eyni vaxtda meydana ¢ixir, lakin
amfibilords avvalca 1-ci va 2-ci barmaglar, sonra iss 3-cii, 4-cii vo
5-ci barmaglar amals galir. Amfibilords avvalcs arxa, sonra iss 6n
otraflar inkisaf edir.

Otraflarin inkisafi zamani mezenxim qigirdaga diferensiasiya
edir, sonra iso simiklosmo prosesi miisahido olunur. Sumik
skeletin (otraflarm) proksimal hissasi distal hissasina nisbaton
avval amoalo golir. Barmaglarda da oavvalco proksimal falangalar
inkisaf edir. Otraflarda qan damarlar1 onlarin inkisafinin ilk
morhalalarinds meydana ¢ixir.

Otraflarin ozalolori miotomlarin asagi hissasinin  mezoder-
masindan inkisaf edir. Otraflardaki sinirlorin inkisafi organizmin
biitiin sinir sisteminin inkisafi ilo slagoadardir.

UROK VO QAN DAMARLARININ INKISAFI

Ontogenez prosesindo bltin gan-damar sistemi bilavasito
mezenximdan inkisaf edir. Neyrulyasiya prosesindon sonra lateral
mezodermanin  visceral 16vhasindo  bir qrup hiceyralor
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diferensiasiya edorok mezenxim htceyralarina gevrilir.

Homin huceyralor endokardin mayasini togkil edir, yani Urayin
baslangicini amala gatirir. Mezenxim hiiceyralarindon endokardial
boru formalagir. Endokardial borunun divar1 ¢ox nazik vo birqath
olur. O, endotel hiiceyralordan toskil olunur. Sonra endokardial bo-
runun har iki uclar1 saxalonir: dndoki iki saxolordon aorta da-
marlar1, arxadaki iki saxolordon iss vena damarlari inkisaf edir.
Qan damarlarinin da divar1 avvalco mezenxim huceyralorindon
omola galon birqath endotel hiiceyralordan togkil olunur.

Bu proseslorlo eyni vaxtda mezodermal I6vhanin kenarlar1 endokar-
dial borunun (Urok baslangicinin) altinda bir-biri ilo birlogir vo mezo-
dermanin visseral 16vhasi endokardial borunu alt torafdon ortur.

Mezodermal 16vhalarin birlosmasi naticasinds endokardial bo-
runun dstiinds vo altinda arakesmolor — bel vo garin mezokardi
omoalo golir. Qarm arakasmosi tezliklo yox olur, naticods bir-bi-
rindon ayrilmis sag va sol selomik bosluglar iimumi bosluq amals
gatirir. Sonra bel mezokardi sorularaq yox olur. Belaliklo, selomik
bosluq tirokotrafi bosluga g¢evrilir. Sonra lateral mezodermanin
visseral 16vhasinin hiceyralorindon epikard vo miokard inkisaf
edir. Epikard Uroayin xarici epitel toxumasina vo miokard orta gati
toskil edon azalo toxumasina diferensiasiya edir. Lateral mezoder-
manin (splanxnotomun) parietal 16vhasi hesabina perikard amolo
galir. Bu moarhalads Urak diiz, hissalora blinmayan boru soklinds
olur. Sonra muxtalif yerlordo olan arakesmolor, daralmalar va
genislonmalor vasitasilo Urok dord hissays ayrilir: iki qulagciq va
iki modaciys diferensiasiya edir. Periferik qan damarlar1 omalo
galona godor Urayin ritmik doylnmasi baslanir, yani Urok 0z
vazifasini yerins yetirmoays hazir olur.

Urokda miixtalif gapaglar amolo golir: qulagciqlarla moadaciklor
arasinda tayl qapaqlar, madaciklorlo arteriya damarlar1 arasinda
iso aypara gapaqlar omalo golir. Qapaglar qanin bir istigamotdo
harokatini tomin edir.

Urokdo iki clir azalo liflori amalo golir: tipik vo atipik azalo
liflori. Eninazolaql ozalo toxumasinin bir névii olan tirok ozalo
toxumasimin asasini tipik azalo liflori togkil edir vo bunlar y1gi1lmaq
gabiliyyatino malikdir. Urayin inkisafi zaman1 onun ozlolorindos
morkazi sistemindan asili olmayaraq oyanma qabiliyystino malik
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olan va sinir duyinlarini tagkil edan atipik hticeyralor amalo golir.
Homin hiceyrolords meydana g¢ixan oyanma sinir impulsu
soklinds atipik azalo liflari (Purkinye liflori) vasitasi ilo qulagcigin
tipik ozalo liflarine 6tdrdlir vo sonra madaciklorin tipik azalsloring
yayilir. Belaliklo, atipik hliceyralor va azalalor Urayin avtomatik
islomoasina sabab olur. Atipik liflor azolo mongoali olmalarina bax-
mayaraq Urok ozaloasinin avtomatizmini tomin edan sinir im-
pulslarin1 dastyirlar, yani sinir liflorino xas olan vazifani yerino
yetirirlor, basqa sozlo, bu liflor Urayin aparict sistemlarini toskil
edir.

Urayin omolo golmosinda endoderma induksiyaedici tasir

gostorir. Endoderma ¢ixarildiqda iirok amoala golmir. Urok amoalo
goldikdon sonra periferik gan damarlar1 inkisaf edir. ©vvalca
biitlin gan damarlarinin divar1 bir qatdan — endotel hiceyralor
qatindan toskil olunur. Sonra iso arteriya vo vena damarlarmnm di-
varinda ti¢ qat omalo galir: daxili gat — endotel hiiceyralordan, orta
gat — saya ozalo toxumasindan, elastiki liflordan va xarici gat — six
lifli birlosdirici toxumadan toskil olunur.
Orta gat nisbaton qalin olur. Aortanin divari daha qalin olur. Bu da
damarlarin funksional xiisusiyyatlori ilo alagodardir. Kapillyar gan
damarlarinin divari iso yalniz bir qath endotel hiiceyralordon togkil
olunur. Bu, onlarm divarinda maddalor mibadilasinin, o
cumladan, gazlar mibadilasinin geds bilmasini tomin edir.

LIMFA DAMARLARININ INKISAFI

Qan damarlar1 kimi limfa famarlar1 da mezenxim hiiceyralo-
rinin diferensiasi- yasi naticosinds meydana ¢ixir. Biitiin limfa da-
marlarmin divari avvalca birgath endotel hiiceyralordon toskil olu-
nur. Lakin sonrak1 inkisaf morhoalasinds limfa kapillyarlarmnin di-
var1 birqath olaraq qalir, limfa damarlarmmn divarinda iss iKinci
(orta) vo Uclncu (xarici) gatlar amalo golir. Qan damarlarinda
oldugu kimi limfa damarlarinda da orta qat saya azalo vo elastiki
liflordon, xarici qat six lifli birlogdirici toxumadan tagkil olunur.
Limfa damarlarmin divarinin qurulusu venalarin divarma oxsayir:
bunlarda da orta gatda saya ozalo hticeyralorinin va elastiki liflorin
miqdar1 az olur, buna gors ds onlarin divari nazik olur va daxilinds
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coxlu migdarda aypara gapaglar amola golir.

Qan damarlarindan forqli olaraq limfa damarlarmin daxilinde
limfa duytnlori amolo golir. Qoltugun altinda, dirsok vo dizalti
biikiislorinds, dos vo garin boslugunda, boyunda limfa diiytinlori
daha ¢oxdur. Limfa damarlar1 biitiin orqan vo toxumalarin igaris-
indon kegir.

Limfa duyunlari qurulusca beyin va gqabiq maddadan taskil olu-
nur. Beyin madds kovsok birlosdirici toxuma va gan damarlarm-
dan, gqabiq madds iso limfa follikullarindan togkil olunur. Limfa
follikullarinda limfositlor omoalo golir. Limfa diyunlori hamginin
stizgac vozifasi gorir.

Limfa vo gan kapilyarlarinin divari, geyd olundugu kimi, yalniz
endotel hiiceyro gatindan tagkil olunur, yani qurulusca oxsar olur.
Lakin limfa kapillyarlar1 qan kapillyarlarina nisbaton genis vo di-
vart nazik olur vo onlar kor ¢ixmnti soklinds hiliceyroarasi sa-
holordon baslayir. Qan kapillyarlar1 iso arteriya vo vena damarlari
arasinda yerlogir.

LIMFA MAYESININ OMOLO GOLMOSI

Limfa mayesi bilavasito toxuma mayesindon (hliceyroaarasi
mayedoan) amals galir. Lakin onun meydana ¢ixmasi ganla alagos-
dardir. Belo ki, avvalca ganin maye hissasinin gan kapillyarlarinin
divarindan hiiceyroaarasi1 sahalora stizlilmasi noticasinds toxuma
mayesi amalo golir. Meydana ¢ixan toxuma mayesi adsorbsiya
yolu ilo limfa kapillyarlarina daxil olur, sonra isa o, limfa da-
marlarina axir. Onlar limfa damarlarinda olan limfa diiyiinlorindan
kegorok daha boyiik limfa damarlarma axir. Sonra iso limfa axa-
caqglarina axir vo nohayat limfa axacaqlar1 vasitasi ilo iri venalara
(boylik gan dovraninin venalarina) tokiiliir.

Fordi inkisaf zamani iki boyiik limfa axacagi amals golir: 1) dos
axacagl, 2) sag limfa axacagi. DOs axacag1 asagi otraflardan, ganaq
vo onun Uzvlerindon, qarin boslugunun divarlarindan  vo
Uzvlarindan (gara ciyarin yuxari sothindon basqa) dos boslugunun
sol yarisimin divarindan vo Uzvlorinden, basin vo boyunun sol
yarisindan va sol yuxari otrafdan limfani toplayir.

Sag limfa axacagi bagin vo boyunun sag yarisindan, sag yuxari
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otrafdan, dos gofasinin sag yarisinin divarlarindan va zvlarindan
Vo gara ciyarin yuxari sathindan limfani toplayir.

Limfa damarlar1 yerlosdiklori yerina gors iki cur olur: sathi vo
dorin limfa damarlar1. Sothi limfa damarlar1 doridon vo darialt1 piy
qatindan, tizvlorin sathindan, dorin limfa damarlar1 isa Uzvlarin
dorin hissalorindon limfani toplayir. Sathi vo dorin limfa damarlari
anastomozlar vasitasilo bir-biri ilo rabitodo olur.

Nazik bagirsagin divarinda olan limfa damarlar1 bagirsaqda
hozm olunmus yaglar1 dasidiglar ii¢iin siid ronginds olur va buna
goro bunlara siid damarlar1 da deyilir.

Limfa sistemi organizmds bir sira mithiim vozifalor dasiyir: 1)
limfa sistemi hliceyroarasi sahoalordon toxuma mayesini venoz sis-
temo dasiyir. Bununla da hiiceyroarasi sahalordo limfanin mi-
qdarinin haddindon ¢ox artmasmin garsisini alir, basqa s6zlo,
hiiceyroarasi sahalords limfa mayesinin migdarini sabit saxlayir. 2)
trofik funksiya yerina yetirir, bels ki, nazik bagirsagin divarindan
sorulan yaglar1 gqan-damar sistemina dasiyir. 3) qoruyucu vazifa
dasiyir; limfaya daxil olmus yad cisimciklari vo mikroblar1 tutub
saxlayir. Bu, limfa diiyiinlorindo amalo golon faqositlorlo (ley-
kositlorlo) olagodardir. 4) qanyaradici vozifo dasiywr: limfa
daydnlorinds donasiz leykositlor (limfositlor) amalo golir, yani
limfa duytnlari ganyaradici tizvdir.

SAYA 9ZOLO TOXUMASININ INKISAFI

Saya ozalo toxumasi oksar daxili orqanlarmn divarinda olur. Saya
ozolo toxumasi lateral mezodermanin visseral vo parietal 16-
hvalorinds inkisaf edir. Masalon, gan damarlarinin divarmdaki
saya ozolo toxumasi visseral vo parietal 16hvalordon inkisaf edir.
Bagirsagin divarinda olan saya ozalo toxumasi iso lateral mezoder-
manin yalniz visseral I6hvasindan inkisaf edir. Visseral vo parietal
I6vhanin hiiceyralori avvalco mezenxim hiceyralorina diferensi-
asiya edir. Sonra iso mezenxim hiceyralorindon saya azolo
hiceyralari-miositlor omolo golir. Daha sonra onlarin igarisinda
miofibrillor meydana ¢ixir.

Saya azalo hiiceyralori bazi soraitdo kambial hiiceyralordon (az
diferensiasiya etmis hiiceyrolordon) inkisaf edir. (latinca
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kambium-avaz, yenilosma). Kambial hliceyralor digar hliceyralora
do cevrila bilir.

Saya azoalo toxumasmin mezemximdon inkisafi riiseymi hoyatin
ovvallorindo bas verir. Bu zaman mezenxim hiiceyralori
cixmtilarmni itirir, dartilir vo iysbanzar formali saya mioblastlara
cevrilir. Uzunlagsmis ozalo hiuceyralori yigilma zamani qisalaraq
horokatin yaranmasi ti¢iin olverisli sorait yaradir. Difernsiasiya
prosesinda azalo hiiceyralarinds yi1gilma strukturlari olan saya mi-
ofibrillor amals golir. Miofibrillorin galinligi 1-2 mkm olur. Onlar
sitoplazmanin har yerinds hiiceyronin boyu istigamatds yerlosir.
Miofibrillorin daxilindo qalinhgi 100A (angstrem) olan nazik
saplar — miofilamentlor omoala galir. Tam formalasmis vo yetismis
saya azalo hiuiceyralari — miositlor mitoz tsulu iss boélinib ¢oxala
bilir. Bu hadisoys damarlarin divarinda va hamiloalik zamani
balaligin ozalo qatinda tosaduf edilir.
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FOSIL VI
PIINENMXAPHUCH OPTAHJIAP

Onryppainsl meldBaHIapaa prmeMuH GsApaIu WHKAMIA(BIHBL BS
nisgiat QIanuiisatuan taMUH etMSKISH I0tpI, OHYH OSISTHUHISH
Xapuclis XIICYCH OpraHiap AMsUId dsaup. PrmeiiMun OsiassHUHASTH
Xapucas Hepisauauiu MuuH OyHjap pliIedMXapucu Oprasiap
aJJIaHbIP.

Onlar embrional inkisaf dovriinds foaliyyat gostorir. Opranusm
MILCtAru1 Hamamar raOuaniiiisaty ra3aHjplrjaH COHpa pLIIeM-
Xapucu opranyiap (GIanuinstasH rajapar apajaH YbIXbIp Bsi HOX
omyp. Ona »otops OyHiapa €WHM 3aMaHJa MIBSITAtH Haxyn
MPOBHU30P opraniap ja aAemnup. Prmeitmxapucu opraniapa ny-
Mypta cappIChl KHCSICH, aMHHMOH BSI Ma Cy THINAChl, PLHIIECHMHH
Cepo3 THINACHI, ajuiantouc, tpodobiact, XOpHOH Bs TUIaceHta

(cudt) angamp.

Qalin biitoév xott trofoblast vo ektodermani, nazik biitov xott
entodermani vo qiriq xatlor mezodermani gostarir.

Pumeiimxapucu opranmapaan uiak Jsads dymypta capbiChl
KHCSACH OHypbalbl IIeWBaHNapJaH Oanbiriapaa MelgaHa
UBIXMBIIIEIP.  MyMypta capbickl KHCSCH  Tactpy/lacHiHaHBIH
SABBSUIMHASA €HtoJepMagaH AMsUis 3anup. by 3aman entogepma 2
uuccsiis nuddepencuacuiia oaynyp:

1. Pummeiim entogepmacs! Haxya piiiediMIaxuin eHtoaepma.

2. Viymypta capbIchl eHtoiepMachl-pIIIeiMXapucH eHtoaepMa.

lactpynacuiianblH ABBSIIMH/IS FactpylaHbIH JaXUIN BIPSITUHUH
(eHtomepMaHbIlH) OWUp  IIUCCACH  PHIICHMHH  OSISTHUHUH
dbopmManammMaceiHia HIItUpaK eaup Bs OHa Jtops Oy mIHcces
pieiimM eHtoaepmacs! ajianblp. EHto1epMaHbIH JUASp IUCCACH
puIeMUH OSISHUHISH Xapucls ramapar Hymypta capbIChl
KHUCSACUHM sAMsUIsL »situpup. byHa itymypta capbicel eHtogepmacshl
nenunup.  PomenMas  Mymypta  capbiChl  KUCSACHHHM — OHYH
OANIHUHJIAH XICYyCH ONKI aifblpblp. By, sr0Basg Ok
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aJyTaHbpIp. DIOBIS ONKIIIIL SBBSUICA pUIICHMUH Oam tsapsaduuas
SAMSUISL DSUTAP, COHpAa OHYH Kaydan (apxa) tapsaduHs y3aHbIp.
Hatucsaas o, pumedMu maira KuMu Aiats easapsK, oHy mymypta
capbIChbl KUCSICUH/ISIH ailbIpbIp. PLineiim eHtoiepaceinian 6oiinama
ucturaMstasi WepismisH BS ISP UKH YCy Oablibl WIK MIS3M BS
Haxyn 6abbIpcar 6opycy smsiis dsutap. By 6opy ymypta capbichl
KHCSICH WIsSI XIICyCHM axacarjia pabutsas omyp. byna iymypta
capbIChI-0abbIpcar axacabbl JEHUINP.

Pumeiimaaxunm entoaepmanan, aaima A0bpycy, WIK OabbIpcar
OOpYCYH/1aH dSIISCSIKIS abbl3 OOILTYbYHYH apXachlHAaH Oamuiaiia-
par Amn3 OabbIpcabblH Kaynan (apxa) IIUCCICHHS TSP OItitH
osI3M  OOpPYCYHYH CeNMKIM THIa enutenu, Msasi-0abbipcar
cucCteMH BSBWISPUHUH TAPEHXUMAChl, WUIIMYUHUH tsHsbdIIC
CHCteMU OpTaHIapbIHbIH SMUteNTN AMSUIS SITHP.

Hymypta capbichl KHCSCHHHH IBSpH  pIIICHMXapHCH
Me30iepMa I IOPtIUIL OJIyp.

Mymypta capbichl KHCACH alIabblaKbl BS3UMAIAPH HEpUHS
retupup:

1. Tpoduk-ruganangsipbickl  Bsizuds  stopup.  OHYH
JTUBAPBIHAAKBl TaH JaMapiiapbl T'MAAa MaUISUIIPUHUA  PLILEHMS
Jaubliapar OHy rHiagaHabIphIp.

2. Tanitapameicel opran BspudscuHu s310pup. EMOpuonan
JIOBpJSl PUIIEHM KHUCSICMHUH JMBApblHA ME3EHXUMISH T'aHbIH
HIICEHPSUIIpH  —eputpocutiap Bs Jelkocutisap (Hektpodun Bs
€03UHO(DUIT JIEHKOCULISIP) AMSUIS ASUTHP. MAMSUTMIISIPUH YOXYHAA
(amm MAMsTIIIApAS) HyMypta capbiChbl KUCSICH OOba3ibIbbIH JIAIl
WIK  MIpULUBUIApUHAS  (MHCAaHJa MIAMWIUIMAUH — UKHHCH
ursbtacuns) gsanuiisatas omyp.

Mymypta capbiChl KHCSICH te3THKIIS PeayKCHiia exup. MacsuisH,
WHCaHAa Wymypta capbIChl KHCSICH PIIIEHMUH S-cu msdtscuns
rssp stanuifiiat sroctspup.

Pumeiimxapucu opraniapblH 4OXYHYH MeEWJIaHa YbIXMAChI,
migiateIH yaxud YOXaJIMaHbIH Cy MIMUtUHASH Typy MIIIuts
KeuMsiCH Wi sutarsaapapip. CupuHAHISApAS Bs Tyluiapaa iymypta
capbIChl KUCSICMH[SH sUIaBsl alllabblIaKbl TUASIp PILIIEHMXapucu
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oprasjiap MeiiJaHa YbIXMBILIABIP: aMHHOH Bl i1a Cy T'MILIAChl, CEPO3
rHia B ajiantonc. by orqanlarin agmapbl YsSKWISH HiedBaHIapaa
omolo golmasi riiseymin #iymyptaHblH cCsipt THINACHIHBIH —
raObIbBIHBIH atbIHa MHKHAIIA(BI Wit 0ababIabp. bansrnapaa Bs
ampuOMWIApAs 0J1yby KUMU, Oy IIeiBaHIapaa aa BB iymypta
CapbIChl KUCSCH SMSJIS dSUIUP BS O, SFOBIS OLKIIIL BACUSICH WISt
pumeiiMasH aifpsiibip. Mymypta capbichl KucscH GyHiapia na
tpouk Bs raniiapaapichl Bs3uds stopup. JlakuH Oanbirnapaax
(bsprau onapar CUpLHSHIAPAS B T'YILIap/a OHYH L3sipu 4 neiiu,
2 ruma wis —eHtoJepMa Bsl BUCCEpal Me3ojaepMa WISl Pty
0JIyp.

AMHHOH Bfl #ia Cy THIIACBIHBIH CLHPLHSHISAP/S Bs TylIapaa
AMSUIA  DSUIMSICM  pIIUEHAMAS  WMKUHCH  OLKIIIIH-aMHUOH
OLKIIIIHIIH MeiJaHa 4YbIXMachl WIS sularsfgapAblp. AMHHOH
onkim (Maxy1 THIIAckl) ektoepma Bs mapuetan Me301epMajiaH
SIMSUTSL 9SO, PIIICHMUH FOH HANTUHHSCHHISAH tIAPUCSH OHYH
apxa ImuCCICUHSA tapsad seaup Bs PIIIECHMUH IBSAPUHU FOPLIp.
Conpa OukuIII tAMKWI s H AP UKW THIIa SKC tapsaduH eiHu
rumanapsl (extogepma Bsl mapuetan Me30aepma) Wist OUPIIAIIIPSIK
Cy THIIACHIHBI (AMHUOHY) BSI OHYH II3SPUHU FOPLsIH cepo3 qisani
(mapmetasr Me3zozmepma) M OSAtUpHpP. AMHHMOH 2 rataaH
ubapstaup: nmaxwid rat exktoaepMmaaaH, Xapucu —napuetan
Me3oaepMaaas amsuis dsuiip. Cy rumacel Wiis pLILedM apackIiHAA
SBBSIJICS Aap MaphIr oy1yp, COHpa ucs Oy Hapeir Maiie wis fojaapar
seHUI Oonutyba 4yeBpuiaup. by Baxtman Oamuraifapar pimenm
JobyllaHa Maxyn WymyptagaH yblxaHa Tsiasp wsp tsapsadasy maiie
wis suats onyHyp. by maye riiseymi muxtsnud 3sasusiivcu
tSICUpJISIPJITH TOPYIYp Bsl ONUN HOpMas MHKUIIA(bI YIH HIspant
Hapaneip. ll{amun maiie aMHHOHYH ektogepMma ratel tspsadunasH
udpas oxyHyp.

MAMAIUIAPAS 11 aMHUOHYH SIMSIIS DSUIMSICH CLPLHSIHIISPS BS
ryuuiap/a ojaayby KuMuaup. Jlakusa oHnapaa missMUH rumia gama
te3 MeiiaHa ybIXbIp. ByHYH cA050M MAMSUTMISAPUH OsitHIAXUIN
uHKUImagd GopmackiHa KeUMACUANP. AMHUOHYH Oy Houia sMsits
ssMsick  OItiH  MAMAIAps — aupa  Jaedwngup.  bens  xu,
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npumatiapia, O CUOMIIAJISH HHCaHAA Cy THIIACBIHBIH SMsUIA
ISUIMSCH AMHHOH OIKIIIII WIS sUTarsiiap OJMyp Bsl IISMUH THIIA
fama tes, Misuis pruieM AMAIHL — eMOproOIact MIApIIsUIACHHS
Wapasblp. by 1a AUALHIL tIIKWIT €IH UUCEHUPSUISIPUH apacbhIHAA
HapblbbIH MEW1aHa YbIXMAChI WIS sUIarsiiapabIp.

Cepo3 rumaiia CUPUHAHIAPIA, TYIUIApAa Bs MAMSUTMIISPIS
tacamnd omyHyp. OHYH SAMSUISL ISUIMSICH aMHUOH OLKIIIIITHITH
napuetan Me3ojiepma ratol mecadbiHa OJyp.

Msmsnunspas cepos ruia tpogobiacta nusipu tapsipass tamac
eIUp Bs OHYHJIa OWJIPUKIS XOPUOHY (XOBJIY THUIIAHBI) SIMSUIIS
astupup. CUpUHSIHIAPAS Bs rynuiapjaa ucs iiymypta raOblbbIHBIH
OunaBacuta anteiHaa Hepnammp. Cepo3 ruma  priuedMuH
taaspduc mpocecuuas wumrtupak enup. llsvmun menBanmapaa
Cepo3 THILIAHBIH TYpPYJIyIICa ab CHUISIp aiaBeoJIaphbl emutearHs
OSIH3IMACH BsI CBIX T'aH Jamap topy WS tsaciu3 oJyHMachl Oy
ruiaia npoBu3op (MUBSTTtH) taHsAddIIC opraHbl KUMU Oaxmaba
scac BEPUP.

Anjiantouc Typyaa MaimiaiiaH OHypbhajibUlapa Xac OJiaH
puieimMxapucu opraiasip. by, Oabblpcar eHtogepMmachIHIaH Bs
OHU IOptsiH BHCcepasl Me3oJiepMaian saMsutst asmup. O, Hymypta
CapbICBI KUCSICH WISl aMHHUOH apachIHAA Hepsamup. MaMsamunsapas
QJUIOHtOMC pUIIEHMH XOpHOHJIA sarsiusHgupup. OHyH raH
JlaMapiiapbl XOPMOHYH XOBJIApbIHA JAXUJ OJIyp Bsl CUGtUH AMSIIS
ISUIMSCUHIA TMCMSIH MIItUpaK eaup. AJIIaHtOMCHH XOBJIy THINA
WISt OUPIISIIIMSICH LlecaOblHa aJUIAHtOXOPHOH SIMSUIS SIIHP.

Amnantouc mixtsuind GpyHKcuianap WepuHs uetupup:

1. ITpoBuzop tausddiic opransl Bazudsicuau stopup. bems ku,
OHYH I'aH JjamapJapbl BACUtSICUIISA PLIIEHMS OKCU3€EH JAIbINbIP.

2. WUdpazat npocecunas wumtupak exup. O, wmudaauis
MSLICYJUIAphI IULH pe3epByap Basudsicunu 3opup. byna stops o,
pLIIEHMUH CUAMKIUIKN a/uiaHblp. Jemsum, prmeiiMuH udpasat
Opranbl KUMU (stanuiiifst sroctapup.

3. I'mpananneipeicel ¢yHKcuila Wepunsa Hetupup. ['ymmapaa
31JTAJTM TUIIAHBIH TaJIBITIAPBIHGL IA3M eaup. MaMsamusapas Oy
BA3U(SIHU pIIeiMIIs M1aceHta apachlHa suiars iapatmariia, HssHu
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AJUTAHtOXOPHUOHY SIMSUISA DAtUPMAKIIA Lisiiata KeYupup.

4. Msamsmuiapas (MSCSUISIH, JAbIPHAIJIbUIapAa) ajulaHtouc
cekpetop Bs3udst Sr0pIp.

Msamsimtsapas  OstHmaxuiau  wHKUIadma surarsygap  ojapar
pUIIEHMXapUCH OPTraHJIapblH MUTJAPHI Aama aa aptoip. ﬁwypta
CapbIChl KHCSICH, aMHHOH, S€roz (isa Bsl ajUTaHtOMCIIA HaHaIIbl
omtapaa tpodoobiact, XOpHOH Bs TUTACEHtA SAMSUITSI ISUITHP.

Tpodobaactsl tsmkun ensH OnactoMepiisip IS €pKSH-
3UrotUH OIOJIIIHMSICH 3aMaHbl aptbIl MUSANHNSH eaunup. Mopyna Bst
Onmactyna  MSpUIUBUIAPUHAS — PUIIEHMHH  XapUCH  THUIIACHI
tpodobnactnan ubapsit omyp. PumieliMuH COHpakbl WHKHIIA(BI
tpodobnactern anteiuga seaup. Tpodobnact conpakbl MHKHIIAD
MSAPIISUIACUH/S XOBJY THIIAHBIH-XOPHOHYH SIMSUISL DSUIMSICHH]IS
HIItUpaK eaup.

XopuoH iaxyn XoBiIy ruila Oanuibica oyiapar tpogoOmactbiH
mecaOblHa  AMsI  dsup.  SBBsics  tpodoOiactblH  Xapucu
catmuHAs XoBiuap MeiaaHa 4bixelp. CoHpa Mcsd OyHYH JaxXuiu
CAtIIMHSA JetAMKCS DJEHUIUIAHAH pUUICHMXapHCH CEpo3 THIla
tssmac equp. bynyH Hatucscuaas 2 ratnan-tpodoobaactian Bs cepo3
TUINAJaH tAIIKWI OJIyHMYII XOBJIy THIIa HaxyJ, XOPUOH HapaHsbIp.

CoHpa XOpHOH XOBJIApbl BacutsicWis OajanblbblH I'MIIACBIHA
coXyJapar OHyHJa paOutsiist supup B OMPIMKIL IJIaceHtaHbI
(cudtu) samsuis satupup.

[InacentansH HapaHMacbiHa TSP Oaaiblba JLILSH pIILIEHM
Oup Heus, MSCSUISH, MHCaHJA 2 3IH opaja cApOsct raaibiriaH
COHpa YIIArJjblbblH CEJMKIM TUIIAacklHa Oupismup. by mpocec
uMIUIaHtacuifa ajianblp. batHgaxunu uHKUAdbIH eMOpPUOH
(puueiim) AroBpI UMIUTIaHtacuiia MPOCECUH/ITH COHpa OallIaHbIp
(mariananmaman 6-7 »iH coHpa). Mwmmnantacuiia —jat. WH-
W4spud, IIaHtape — KMk, detumaupMsik. [lnacenta emOpronan
MHKUIIA(bIH 2-cH aiibIHBIH cOHYH1a popmanatslp. [Inacentansin
HapaHabIbbl aHAH PLIIEHMUH a0 JoBpll Oamanbip. [Inacenta
MIAMWSUIMAMH ~ axbIpblHa — ©aadp  Gsanuiiiiat — sroctsapup.
Hlamunsnuiine 4-ciy ailblHAa MOPMOH Hdpa3 easpsK Jaxuiu
cekpecuifa Bsizucu (yHKCUIachlHBI HepuHs Hetupup. [lemsinm,
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opraH KMMU 7 ail, Jaxwind ceKpecuila BS3UCH KUMHU Hcd 6 ail
(bsanmitiist sroctspup.

PumeiMuH XOpHOH XOBJApbIHBIH T'ypYJIyHIYHJAH, OHJIAPbIH
Oamanmplr  toxymamapbl Wi pabuts XICYCHUWHAtUHASH B
OayanblbbIH IWBapbIHA COXYAMa JSPUHIUHHHISH acbUIbl OJjlapar
naceHtanbid 4 tunu BapIbIp:

1. Enutenuoxopuan

2. Jlecmoxopuan

3. Enpnotennoxopuan

4. llemoxopwuant.

Enutenuoxopuan mnacentana (auddys Bs ita IMyMH TU1aceHta)
XOBJIAp XOPUOHYH catmmHAs Osapadsp maitmaneip. By xoBmap
OananbIbblH CEJUKIIN TUIIachiHA SUPSPAK (Iuddy3 easpsk) OHyH
eHutenn wuis tamacaa onyp (MyHaHca auddycuc-HalbUIMBbIII,
CAMSUISTHMUII). XOBJap OanaybIl BS3WISIPUHUH MSIICYJUIAPBIHbI
nama caas OUpIAMIMSUIApS Mapyajailblp, OHJIApPAAH pILIIEHM
OpranjiapblHa Xac OJIaH crecu(UK MaJsuiap sSMsIS  JsUIup.
Enutennuoxopuan I1aceHta atna, JOHy3/1a, OABSIA,
OaTMHAKUMUJISIPS BS C. MSIMSUTMIISIPIS MUIIALTUAS OJIYHYD.
Jlecmoxopuan turacenta (iiyHaHca gecMoc-0ab, capbbl, XOPHOH-
JSIpY, TUIA) HaxXy/a YOXIUIaCeHtaIbUIbIT KIOBIISHSH CIItABIPHATIIBI
MAMSUTWIISIPAS (MHSIK, TORYH, KeYHu, Mapal B4 ¢.) tacaaud omxyHyp.
by mnnacentaga xopuoHyH (THIIAHBIH) XOBJIApbl TIpyIUIapia
vepmsimup. [samuH XoBnap (rpymiap) OananblbblH MISTHASH
HAIIUHMSUIApUHS coXynapar OUpIMKAS IUIaceHtoMarnap (4oXiy
iaceHta) sMsuis dsatupup. OHa 310psl YOXIIAaCEHtalbUIbIT J1a
aanaHelp. XoBiap OalajblbblH CENUKIIN THUIIACHIHBIH CMHteINHU
Jabblaapar OHyH altbIHIAKbl OMPIAIMIIUPUCH toOXyMaiia COXymyp.
by HiOB 1maceHtaga XOpPHUOHYH XOBJIApPbI  €MUtEIIMOXOpHAI
rlaceHtaifa HUCOstSIH OananblbblH tOXyMasjapbl WIS Jalla ChIX
paOutsiis supup. I'maa Mamusansgpu aHa raHbIHJIAH IUIaceHtaiia
KeusApsK opaja INIHUINUKINNA ybpaliblp Bsi copyiyp. Prmeim
OpraHjIapblHbIH MHKUIIA(BI IUIH Ja3bIM OJIaH OS3M MIIPSAKKSIO
OUPIIALIMSUISAD TUTaceHtoOMajia CHHtE3 OJIYHYD.

Enpotennoxopuan miaceHta HbIptbICHl MAMSIWIAPAA  OJyp.
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XOpHUOHYH XOBJIAphl OIOMIIK BS MIaXsUId 01y0 €HJIM TypIliar KUMHU
Hepnsamup. OHa 310ps TypLiarisl IjIaceHta a ajjgaHblp. XoBiap
OananblbblH ~ CEMUKIM  TUIIACHIHBIH ~ emutel  TatblHBI  BA
OupIAIIIMpPHUCH tOXYMAChIHBI Jabblaapar OuiaBacuts OaaaiblbbIH
raH JaMmapiapblHIAKbl €HJOtes Hicerps ratblHa tamac enup.
PumweliMue  ruganaHmacel aHa  TaHBIHJAH — KEUYsSH — cald
OMPIIIIMSUIAPUH ~ XOPHOHJAA  MIIPSKKSIO OUpIISIIMSIIAPS
YEBPUIIMSACHU HOJTy WIS UepHHs Hetupuimp.

[Ilemoxopuan muacenta (MyHaHca IjauMa-raH, CUIOPUOH-ISPH,
ruia; Oypazaa pumeiMuH X0BITy THILACKI) 3IMUPUCUIISAPS, TOTY-
ra’Hajyibuiapja Bs INpuUMatiiapAa MIAIuas oJiyHyp. by opra-
HU3MJIP/SI XOPUOHYH HaTHbI3 OMp HAUTUIISACUH]IS XOBIAp SIMSUIS
IMp BA JUCK (opMacklHa toriaHblp. XOPUOHYH XOBJIApbl
OasnanbIbbIH CEMKIIU THIIACBIHBIH eNHtell ratbIHbI, OUPIAIIAUPUCH
tOXyMachIHbI Bsl TaH JaMapjapblHbIH JUBApJIapbIHbl Jabblaapar
OunBacuts aHaHBIH TaHbBl WIS tAMacda oiayp. AMMa aHaHBIH Bs
IIOJIIH TaHbl Oup-Ompu wias rapsiMbelp. OHIAp  XOpHOH
XOBJIAPBIHBIH HA3WK XAapUCH THUINACHI BSl JIOJNIH KallWUIAap raH
JaMapJIapbIHBIH AUBAPbl W OUP-OUPUHISIH alpbuTbIp. MISHASH
SNWIMMIIAND KM, AHAHbIH TaHbIHAA HepnamsH (Haxyn I3sH)
XOPHOH XOBJIAPBIHBIH LILCEUPSIISAPHA aHA TaHBIHBI Bs TaHJa OJIaH
ruia MaJasIipUHYA IMHOCULO3 MOy WIS yIyp.

bensunkis, Muxtsimig MAMSIMISAPAS [IaCEHtaHbIH TYpYyJIyLy
Bsl OanasibIbbIH JUBAphl WISl paOutsicu elHu Aeimii. XOpHOHYH
XOBJIapbl OajajblbblH JUBAPBIHBIH JApUH TatiapblHa Bs aHa
raiblHa MaxblHIAIIABIICA pUIIEMMUH THJAJIaHMa tunM  1d
naiumup. XoBnap JaMapriapbl Wi TaHja taMmacna OJayriaa
(eHtotenmoxopuai Bs IEMOXOpHaJ IJIaceHtasap/a) aHa FraHbIHbIH
caisd OupIAIMAIApUHASH uctudans eaunup. PumeiiMs jazeiM
OJIaH MUPSKKAO MaJJIssIpUH CHHte3M XOBJApbIN FO3LHJA Oar
BEpUP.

Hussip  tumnm  miaceHtanmapaa  (emuteauoxopuan  Bs
JeCMOXOpuall IlaceHtanap/ia) ucs aHa TaHbIHBIH UPUMOJICKYITY
OUpIAIIMSUIAPUHIAH uctudans onxyHyp. bens manna, sBBsjcs
XOPHOH XOBNapbl tiApsAdUHASAH (WSIHU XOPHUOH XOBJIAPHIH/A)
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UPUMOJIEKYJUTY MaJsuidp cais OMpISIIMSUIANS MapyajaHblp Bs
OyHwiapgaH WEeHHISH pIIIeWMs Ja3bIM  OJAaH  MIIPIKKSIO
OUPIAIIMSUIAP CUHtE3 OJIYHYD.

[InacentanblH amabbliakbl (yHKCHIAIAphl BapabIp.

1. I'mpanangeipeickl (pyHKCHila. AHa TraHbIHIa OJIaH Tuja
MUY TUTACEHtaHbIH XOBIIAPHI tapaduHIsH copynyp, Oypana
rufia MaJysuUisipd  JIa3bIMbl IISIKJIS  CAJBIHBIP BSI  PIIIICHMS
IotpIymp.

2. Tauadduc ¢pynkucitacel. [lnacenta ana wis aron apacelHIa
razjap MUOAIWISICUH/IA WIItUPAK eIup: OKCUIEHHU aHaJlaH AoJid,
KapOOH Ta3bIHBI UCS TIOJISH aHaia rotupip. ['azmap mudaaussacu
xrcycu depMmeHtun — tpanchepu hepMeHtUHUH HIItUPAKBI WIS
senup. by depmeHt okcureH MOJEKYIyHY aHa TaHbBIHIAKbI
LIEMOTJIOOMH/ISH JFOJIIIH FaHbIH/A OJ1aH HIEMOTJIOOUHS FotIpIIp.

3. Mmmaduss ¢yakcuiiacel. [lnaceHta WIKCAK CEYHCHIIMK
rabunuititsatuns Mamukaup. O, 34psSpiu Bsl 3ALISPIN MaJsUIIpU
aHa OpraHU3MHUHISH pIimems  Oypaxmblp. bynynma ga
aHtutokcuku QyHkcuiia Wepuns uetupup. Ilnacenta msMunHUH
MIxtsuad nHpekcuiia tIOPSITMCHIIIPUHHA, MSICSUISTH,
Oaxtepuidanapl, AMAAp Waa MIICEUPSIIAPH, DOOSUIAKISPH BS C.
pULIEHM raHbIHA KEYHPMHUP.

4. Udpazat dyakcuiiacel. Prmeimun misgiat dsanuiiiistun
HAtUCACHUHIA SAMSUIA DSUISIH KapOOH Ta3bIHBI BS JUASIP JIa3bIMCHI3
MaJIAIspy pUIICHM/IIH aHa raHbiHa udpa3 eaup.

5. Ilopmon #apatmar Qynkcuifacel. Ilmacenta muxtsumd
IOPMOHIAP —TOHAIOtpONKH, coMatotponvH, aJpeHOKOPtUKOtpOIT
Bsl C. IIOPMOHJIAp LIa3bIpjiaiiapar aHa ranbiHa keuupup. Lsamun
LIOPMOHJIAp AIOJIIH KUUIACMHMH — aptMachlHA, YIIArjblbbIH
OIOMIIMSCHHS BSI CUHCHUNHAt BS3WIAPUHUH HHKUINA(bIHA tscHp
enup. LllopmoH udpaspiHa d10ps IJIaceHta NaxwWid ceKpecHuiia
BSI3UCH (OpraHbl) KuMu s mecad onyHyp. OHy ma rein etmsk
Ja3pIMABID KW, IUIaceHta ctepouj LIOPMOHJIApbl — ectpodeH,
aHApPOdeH Bs mpodectepony mrons Oypaxmbip. lamunsnuiiua
WKUHCH WapbIChIH/IA MJIACEHta IAMWISUIMAKH BSl I0bYILIYH HOpMaJl
SEIUIINHU tIMUH €IH IIOPMOHJIAPBIH sicac MsHOsAWK T1ecad
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OJIYHYD.
6. Tannaxtamanapipma QyHkuchiacel. Ilmacenta raHbIH

naxtamaHMacblHa BsI tpOMOYH SIMSUIS DSJIMSICHHS KIOMSIK €JITH
XIICYyCHU MaasuIsip udpas eaup.

Pmmelimxapucu opraHnap INAarrslHAa JEHUIISHISIPS WEKyH
Bypapar Oensi Oup HAtHCANHA OJsIIMSK OJap KW, OHIAp
OHYpbaJIbLIAPbIH tSIKaMILILL IIPOCECUHIA et IuKCs
MUPSKKSIOISIIMUILLTUD.

MsaMsanuiapas OHJNApbIH MIKCAK WHKUIIA(QBl WIS sAjarsjaap
oJlapar rujia MaJUSUISIpUHS B OKCHUIEHS OJIaH elltuiachl HopMal
tIMMH etMSK IYIH pLIIeHMXapucu opraxiap eMOpHOdeHEe3UH
Jlalla epKsiH MAPLUISUBUISIPUHISA SIMSUIS d5ITUD.
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FOSIL VI

DIFERENSIASIiYA, DETERMINASIYA,
INTEQRASIYA VO INDUKSIYA

Hudepencuacwuiia, netepmMuHacuiia, HHtErpacyiia B HHIyKCHUa
Opranu3MuH (QsIpau HHKUIIA(QBIHAA MIIIIM SIIMUANRRAt KIcO
eqsH mamucsusipaup. JAudepencuacuiia opranusmMuH ¢sapau
HHKHmAdbl 3aMaHbl WJIK E€HHHCHHCIH TYypyJaymia Maauk
IILICEHPANSAPUH  HXtHcacJalmIMachl WIS sJjargjaap oJiapar
OHJIapAA ctpyktyp, OMokumMiisiBu, MOP(} 01061, GU3N0JI0BH BSI
C. JAAWMIIMKJIUKJISIpUH  O0am  Bepmsicuaup  (1atbiHca
audepentua-muxtsmdauk). Audepencuacuita 3amanbl ileHH
dbepmentnap cuctemu, crnecuduk 3mIaLIap, MeMOpaHBIH
MIXtsiiid canpuUIIpUHUH HEHW XacCsUsipH, MHeHu Ctpyktyp
€NeMEHtnAp, WeHW Jaxwid MOmt B TeHpH-IILICENpsBU
ctpyktypnap Meimana 4beixelp. JudepeHcuacuita mpocecuHIs
LI CEHPAIsS OHYH JTaBPaHBIIIbI WIS sularsgap ojapar mporpeccuB
CYOMHKPOCKONMK ASHHIIMKINKIAD Oam Bepup. Myxapbima reiin
OJIYHaH IAWMIIMKIUKISAD MalalaHMbllll Wymyptaga (3urotna),
Mixtsmad — nmicedpsuiapasa,  toxymanapia,  OpraHjapaa B
OLtIOBNIKAA opraHu3Mis Oamr Bepup. byHa MuBadur omapar
mudepeHcuacuiianbld - MIOXtsumd — ToBpisipr  (MSAPUISIISIISPH)
albpIp eAWIIHD:

1. Ooturnuk audepeHcuacuiia

2. bnactomep mudepeHcuacuiia

3. Pumeiim iaxyn maita nudepencruacuiiacel

4. Puieiitm BApATIspuHUH TudepeHcruacuiiacsl

5. Toxyma audepeHcuacuitacbt

6. Ilnceipsaun audepeHcruacuiiacel

Ootunuk audepencuacuiia opraHU3MUH UHKUIIA(BIHAA UK
MApLLUIAAUp. by  mapupnsans  MalanaHMmellnl - dymypta
HIIICEHpPSACHHUH  cHtora3MachlHaa audepeHcuacuiia seaup.
DSIACSK pUIIEHM MallaCbIHBIH MAJIISICU CUtOTIIIa3MAHBIH MISTHUSH
HAIUMUUACUHAS — JIOKajnu3acuia eaup. bens  Hamuuusuap
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Npe3yMIItUB B #Ma MUBAITAtM HaUAWsUsIpaup. Mscssn,
cutoruiasmaza 603 oparBapy HAIMKS SAMSUIL ISUTUP BS ISUIACSK
XOpJ1a-M€e30IEPMAHBIH MAJISICH LISIMUH HAU KA UEPIISIIIUD.

Buaactomep nudepencuacuiiacel - biactomepisipu taapucsx
criecuK XICyCHUUUAtIAp KAcO etMscumup. 3UrotUH OFOIITHMSCH
HAtUCSICMHI MeWJaHa YbIXaH OyiactoMepiisip ISULICAK PIIEHM
BAPAMVISIPUHUH ~ MaMachlHbl  tAIKWI  eaup.  AMpbl-alipbl
HaIUUANSIIApUH Onactomepiisipu apacbiHaa Gspr msis onactyna
MSAPIISUIACUHSA MIIIAINAA equup. MscsiisH, uckoOmactyna Bst
Onmactocuct 3aMaHbl puUIIEHM SAMSUISL JstupsH  OnactoMepuisip
(emOpuoOmactiiap) B pIIIEHMH THAATAHABIpAH OJiactoMepisip
(tpodobnactinap) meiigana YbIXbIp.

Pumeiim nudepencuacuiiacbl 3amanbl Onactomepiisip- dan
puiieiiM Bspsrsipu  popmanambip: ektonepma, eHtogepma B
Me30/iepMa AMSIIS ISUTUD.

Pumeiim  BAPATISIPpUHUH AU epeHCHHAChIHAA  pPLIIECHM
BAPATJIPUHUH  LILCEHpsIVH  MatepHaiblHAAa — MIOXtIH(INK
Wapanblp. OHyH  allpbl-alipbl  HAMUMUASUTAPUHIAS — DISIISCSK
OpranjapblH UWHKHIIA(QbBl WIS suarsgap ojapar ctpyktyp
TIAAIUKIAKISp Oam Bepup. MscsuisaH, extojepMaaH (Iop3at
HIMCCACUH/ISH) CUHUP OOPYCYHYH, ASIPUHHH €IHJICPMUC ratbIHbIH,
eHtoZlepMaHblH ~ JOp3aJl  IMMCCACHHIAN  XOpAAaHbIH,  HaH
tapsAQUAPUHIAH ~ ME30JE€pMaHbIH  AMSUISL  BUIMACH  Haxyn
ME30/I€pPMAHBIH IOH IIMCCACUHUH CErMEHtIsps OIOJILHMIACH,
mezodermanin opta IUCCACUHSIH U(pa3at OpraHIapbIHbIH ML
ISUIMSICH, ME30JCPMaHbIH IOH ILUCCACUHASAKU CErMEHUIApAs
nepMatoM, MUOtOM Bsi CKJIEPOtOMYH MelJaHa YbIXMachl Bsl C.

Toxuma  agu¢epencumacmiiacbl  3aMaHbl WIK  toxyma
MaiianapsiHdan xucycu toXymaaapblH sIMSUISL SUIMSICH Haxy/l MK
toxymMa MalachlHBIH JIepUHULUB tOXyMaiia YeBPUIIMSICH IPOCECH
Oam Bepup. by mspunang toxyma maiachlHBIH IIIICEHPSABU B
redpu-uiicedpsiB  KOMIOHEHtIApH  (tIopsAMsUIApH)  MIXtAIUd
ucturamsatas neMumuiasapaKk wigp Oup toxyma HIUIH CACUHIMSABH
oJlaH Ctpyktyp eneMeHtiasipuHs audepeHcuacuiia enup, HItHCAI
miBapur  Mop¢osobu,  puznoNOBM < B OHOKUMIISIBU
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xucycuiitsatiasp ksac6 emup. Toxyma audepeHcuacuitacblHBIH
SCachIHAAa KUMISIBH AAWUIIMKIUKIAP Oypyp. By na mukumadaa
ojJlaH toxymaza Maqasuilp  MOOAWIACH  IPOCECUHASIKU
MIXtSITAGIIAKISTH aChUTBIIBIP.

Hluceiipssana mudepeHcnacuiiaga  MIFHASH — ciecHuk
(dbyHKCHITa WS sularsaap ojapar Hiicedpsas mMmuBadur ctpyktyp
KOMIIOHEHUIIpM ~ MeEWJaHa  YBIXBIp. Mscsnsin, AL
HicepsacuHas  MUOGUOPWIUIAPUH, CHHHUP  LIICEUpSCUHIA
MSUITHOBApU ~ MAJITHUH  BSI  HEUpOUOPWIISpUH,  emuteln
HIICEUPACUHAS KUPIUKISIPUH Bl tOHO(UOPMILISIpUH, crepMato-
30719 TaMublHBIH B C. aMmsand  osiimsacu.  [luceiips
mudepeHcuacuiiacel ajastsaH unatepdasa TIOBPIHIA Oaln Bepup.

Hetepmunacuiia - natplHCa JetepMuHape -
MISIMUSHIAMApM  JeMakaup. [letepmunacuiia  puieliMuH
LIICEHPSUIIPUHUE ~ Maxyl toxyma CtpyktypiapblHbIH WMaJIHbI3
MIIHASH — ucturamsatas  wHKUAmAd etMaK — XICcycHudustumump.
Hudepencuacuita mpocecu detmuKcs MIcerpss Ba toxymamnap
netepMUHacuiia eaup, USHU OHJAp CreCU(UKIUK A eupiisp.
JetepMuHacuifaiad CoOHpa IILCEHps AMISP LIUCEUpSAs Haxyn
toxyma Oamra toxymaiia yeBpuis ounmup. [letepmunacuiia upcu
Bl XApUCH MIIIMt AMWULIPUHUH TaplibUIbIIIBL  tSICUPH
HAatucacuHasa Oam Bepup. JlakuH OyHyHia HaHAIIbl XapucH Bs
JaXWId aMUWULIPUH tAcUpU aitblHJA, MSCSUISIH, €KCIepUMEHtan
sipauts pUieiMUH HEHU sUTaMsItIsip ra3aHMachl Aa MIIMKIIH/ILL

XX sicpast mudepeHcuacuiia BS netepMuHacuiia
MPOCECIIPUHUH IOWpSHUIMACHHAA anMmaH anumu [.IlIneman
MSKtIOMHIH OrO#IIK poity onmymayp. Mayalanmis yumyrta xiisusi
sap vasitosilo 2 hissays ayrilmis. Niive olan hissodon normal
riseym inkisaf etmisdir. Ounnap tapsbuHASH 1IeBaHIAPBIH
PULIEHMHUHS «tAIKUIAatl MSAPKS3» IIAJAUCICH alllKap €AWJIMMILL,
CUHUDP CHCteMHHUH BS IIHCC OPTaHJIApbIHBIH WHKHUIIA(BIHBIH
eKCIIepUMEHtan  aHalu3W  Isgifata  KeUMpUiIMuLI,  HEHHU
MUKpOCSpramuiiiis Metoanapel, Xucycunss Oup pIIIeHMUH
LIUCCATISIPUHUH ISP puenms KIOULPLIIMSCH
(tpaHcruTaHtacuifachl) ICYIIAPhl HIIUITHUO 11a3bIPIaHMBIIIIBIP.
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TpancrulantacuiiaHbIH MIIX T ] LCYJUIapbI nisnata
KEUUPUIMULIIUD.

1. Autotpanciuiantacuiia (autorutactuk). by 3aman pumeiiMun
LIp IAHChl IIUCCSICM OHYH OWUp HEpUHISH JUdp HEepHUHS
KIOYLPLUILP.

2. lllomotpancmnantacuiia — OHp HIOBIH pIIICHMUHIN
IIACCSCUHUH WIIMAH HIOBS auWjJ OJaH JWdAp pUIIerMs
KIOYLPIUIMSICH.

3. llletepotpancnnantacuiia — riigeymin OUp MIMCCICUHUH €HHU
CHHCO aWJ OJIaH ISP HIOBS KIOUIPIUIMSACH. |paHcIutantasiya
Uclin material srotrpiytsta meiBan goHOp, digari iSo tpancmaHtat
ucsa pecunuent aananelp. TpaHciulantacuiia HAtMCACUHAS YOXIYy
MIIIIIM FaHyHAayHbYHIIYTJIAp allkap €AWJIMHILIND.

Tpancrurantacuiia iki riiseym arasinda onlarin nHKUIIaQBIHBIH
MIXtsTA] —— MAPUISULSUIIPUHAS — anmapbUIMBIIIIBIP.  bemnskw,
OnactynaHbIH COHYH/1a Haxy/] ractpyJaHbIH IBBSUTMHAS pLUIIEHMUH
OMpUHISH CHHHpP  CUCteMUHS, JUISAPUHASH HCS  JIApU
ektoJiepMachiHa OalIaHbBIC BEPSTH Matepraiap SFOtIpIIMITIT BS
rapIIbUIBITIIBI oJilapar Ooup-OupuHs KIOULPLIIIMIIILP.
Tpancmantacuiia  eqwisiH  matepuaiiap — «AetepMHHacUia»
OJIYHAYbY MCtUTaMAtIs Waxy[ MSHIISHH 13ps MHKUmAd etmMup,
WSHM KIOYIPIUIIIAI Weps YibyH HCtUramstis WHKHImad eaup:
CUHMp cCHCteMHHsI OalllJlaHbbIC BEpsSH MatepuaniaH JIsipu
extogepMachl axy SKCHHS, ASIpU eKtoJepMachiHa OalllIaHbbIC
BEepsSH MatepuaijiaH HuCi CHHHpP CcHcteMH WHKHUIIAd eaup.
I'.IlIneman Onactyna MApIISULSICUHIA HapaHaH AetepMHHACHHAHBI
nabun aetepMuHacuiia aaIaHABIPMBIILIBIP. ['eliq onyHaH tacpuos
ractpyJaHblH COHYHa MWaxblH anapbUIMbIIABIp. by 3aman
KIOULPIUIAH Matepuajuiap MSHIIANKA 13ps Waxyl JnetepMUHacuiia
OJIYHAYbY UCtUraMstas WHKHIIA} etMUIIIUD, HSHU CUHUD CHCte-
MUHS OallIaHbbIC BEepsH MatepuaijaH CHHHUP CUCteMH BS ASIpU
extoepMacelHa  OallaHbbIC ~ BepsSH  MatepHalfaH  JspH
extonepmacel uHKkMmagp exup. [.llmeman OyHy ctaGun
JIetepMUHAacMida  aANaHABIPMBIINIIBIP  (MIOHMANWSH —— Haxyq
IAUUIIMANSH ~ aetepmuHacuiia).  [{roHMsiisiH — netepMuHacuiia
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HeWpyJlacuiia NpOCECUHA s MIIIAIUISA SIUIND.

JletepmuHacuiia oyHMyIl Hymyptajgap COHpakbl WHKHUIIAQ
MSIPUUIISUIIPUHA  tTH3UMISIMSIK  TaOWIMUNAtUHS  MaTUKAUPIISP.
Jetepmunacuiia npocecMHUH MIBAQPATHINAtIN 2etMsIcH ITUITH
ucenpsusip Maxyn toxymanapia  palutsgs  ojaH  qudsip
ctpyktypiapbin na Oronnk tscupu Bapabip. [.Ilneman 1901-cu
Wi Helpyniacuiia MApUISUISICUHIS OLULTYpYH IILCEUPSIISIPUHUH
extozepMa ratblHAaH HapaHMachlHa rAAsAp rypOaba priiedMUHISL
9103 TSASIIMHUH OalUIaHbbICHIHBI UCtH WWHS W TO3MyIyp. by
3aMaH  OWuLyp AMSUISL  IsuMsMHUILIup. Jemsiim, OwutypyH
HMapaHMachl ITYIH eMuIepMalt TatblH 103 TSN Wisl OuaBacutst
padutsicu 1a3bIMABID.

HNuterpacuita — natelHCa wuHterep — tam, wuHterpatmo -—
oupnsamaupMs  aeMskaup. OpraHu3MuH ONIH IIUCCSIIIPUHUH
OMPIAIIMSACH, OPraHU3MHUH taMJIBIBBIHBIH BSI  BSIIIAtTHHHMHUH
tAMMH OJIyHMachl MHterpacuiia mpocecu auiaHelp. Tapuxu
MHKUIIa( MpocecuHasa toXyMallapblH Meii1aHa YbIXMAaChl MIPSKKSIO
OpPraHU3MJISIPUH MHtErpacuiachblHbl Aala Ja MIOUIKSAMIISTHIUPUDP.
l'an pgamap cucteMrMHUH BSI CHUHUP tOXyMachlHBIH MeEWIaHa
YpIXMachl ~OPraHW3MHUH WIIKCSAK  HMHterpacuiiacblHa HMMKaH
Hapatmpiaplp. byHyHna sarsgap onapar OMtKWISIps HUCOStSTH
IeBaHIap Jala WIKCIK WHterpacuiia rabuIMHisatiHs MATUKIND.
Tam OpraHu3MHUH nHterpacuiiacel sICAChIHA OHYH
CtpyktypJiapbIHBIH HHtErpacuiachl OaI BEpUp: MACSIISTH, MIXtUTH}
LIICEUPATIAPUH  MHterpacuiiachl, MHSHU OHJIAPBIH apajlapblHAA
rapHibUIBITIBl  PaOUtIHUH HapaHMachl B HAtUCSIA MUXtaaud
HIIcerpsuspuH tam oup cuctemas oupisvsicd MUmKkan olur. bens
XIICycUiiliat taM OpraHM3MUH BANAAtIHIHMHSA MIBadur omapar
UMHKUIIA( TpocecHHIs MeiilaHa 4YbIXbIp B €HHM 3aMaHga
uHterpacuiia mpocecu o3Il A OpraHu3MHUH (QsIpau MHKUIIADBIHIA,
OHYH alpbl-aiippl OpPraHNapBIHBIH HMHKHUIIA(QBIHAA MIIIIM POJ
OMHAMBIp.

PumeliMue muccsispyu  apachlHAAKbl TapIIbUIBITIIBL  tICHUP
MHIyKcuha ajuianblp. UWHaykcuila HAtUCACHHAS OpraHiapbiH
uHKHIApbl MIMHNASIH enuinp. MHkumadbl MISIHASH eAsH ucs
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uHAyKtop ammanblp. MHnykeniia manucsan ik aiads 1924-cu
wins anmad anumu [ 11neman ksamd etmumanp. Amma Crieman
10311 MH/IyKCHAa BSI HHAYKtOp tepMUHIIIpUHU UDast etMIMHUILIND.
O, OymmapelH SBS3WHS tsmikwiaat B tSIIKAIAt  MSIPKSI3U
tepMUHIIIpUHA UIUIAIMUIIIIND.

OprannapplH  MHKMIIAQbIHAZ B  (opMananiMacbiHia
WHIYKCHWA TIAIUCSICH XIICYCH SIISIMUUIst kscO emup. Mk asds
Oy magucsau Mumanmas easH [lneman ampubu yymyptacbiasl
XIICYCH Ha3WK call Bacuticu wisl 2 muccsais albipMbIslp. bos
oparBapu Maalsd UIUCCSUIAPUH  —OJjactoMepiiipuH  OMpPUHIA
TJIMBILBIP. STeMaH MUSAHNSH etMUILaup Ku, 003 oparBapu
MaJUSIASIH  MSIIPYM OJlaH OjactoMepisiH 1ied Oup OpraH, o
CIUMJISIITH  OX Opralyapel (Xopja, CcuUHUP Oopycy, Xopna-
Me30/iepMal Maiia, WK Oabblpcar) sMsuist suiMup. bo3 oparBapu
MaJiaiisg MaJMK oJilaH OjactoMepAsiH HCid OX Oprasjapbl, O
CUMIISLIAH tam pumeitm nakumad eaup. O, 603 oparBapu Maams-
HUH tsmkuiat MAapks3d  (MHAYKLOp) pOJIYHY —OWHAJBIbBIHBI
SIOCtIpMHUILLIVP.

bo3 oparBapu MamnsHuH Oy CIp poJiyHU OWp TAISp COHpa
uceeu asmmu C. JleBtpyn na reiin etmumaup. [Ineman wik asags
oJlapar MISIMISH ety KU, CHHUDP CUCICMMHMH SIMSUIS DSIMSCH Bsl
MHKUIIAa(bI XOp/1a —Me304epMaHbIH Matepualibl WIS sIarsagapablp.
Ona s10ps a4 lllneman xopaa- Me3onepMaHsl tAKuIat MAPKA3U
aanaHAbIpMbIIAbIp. Popmananiva NpOCECHH MHAYKCUHAEAUCH
tscup AUSIp OpraHyIapblH Ja MHKUIIA(BIH/A allKap €JHUIMUILIND.
Mscsinsn, tacpu0s Bacutsacu Wit MIIHHASH eJUIMHILIND KU, 3103
0allUTaHbbICKI OHYH eKtoJiepMa Wi paOutsacCUHASH (KOHtaKtbIH/IaH)
SIBBSUI YBIXapbUIABITJA eKtoJepMaaaH Ouunyp MHKHIIAg etMup.
Jemsnu, optuk enutenuHasH OIULTypyH MHapaHMmachl 3103
OalIaHbBICBIHBIH MHAYKCUMaeAUCH tACUPUHASH acbulblAblp. By
71a 103 HIOBOSICUH/IS tOPITy TUIIAHBIH SAMSUISL SSUIMSACHH]IA HHITYKtOP
KUMU tsicup atoctsapup. benst ku, Oyutyp enuteaucUHU y3yHCOB
OelfHMH JUBapblHA KIOULPAUKAA IISMUH Hepas 31031H topiy
TUIIACKHI AMsUIA AsuIdp. byHa oxXmiap rapiibuIbITIbI tICUpP emutMs
OpraHblHBIH HWHKUIIA(bIHIA MUOAmuUas onayHyp. Emmtvs
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rOBYbYHYH MHKHUINA(BI, HSHUA JaXUIU TyJIabblH OalllIaHbbICHIHBIH
SAMSIISL DSUIMSCH €KtoJIepMaHbIH Y3yHCOB OCHHHIIS TaplIbUIbITIIBI
tsicupu HAtUCSICUHA Oalll Bepup.

Jaxunmu Tynar 1optuk extoJepMachlHIaH WHKUIAd eaup,
Y3YHCOB O€MMH UCS UHIYKtOp POJIyHY OiHaiiblp. Emutms roBypy
ucs emmtMs KancCylyHyH (€lutMsi OpraHbIHBIH TbIbbIpJAriaH
nbapst oaH ckeJet IMUCCACHHUH) SMSUTS SUIMSCHHS 0510 OTTyp.

@sapau MHKUIIA] 3aMaHbl XOpJ0-Me30/iepMa OalllIaHbbICHl 0X
OpraHjiapblHbIH ~MHKUIIA(QBIHBI  UCtUTaMSUISHIUPIUNAN  IYIH
OMpUHCUIN MHAYKtOp (tsIIKuMiIatybl), 3103, €MIUtMs TOBYbY B C.
OpraHjiapblH OalljlaHbbICTIAPbl HCS WKUHCHUIM HHAyKtopiap
a/lIaHIbIPbUIBID.

WNHunykceniia maaucsicCHHUH KAIQUHISIH COHpA tAruratubuiapsl
WHIYKCUHAHBIH MEXaHU3MU-KUMUABH tSOMStM MapariaHIbIpbl.
Muxtsiing — ucymnapna  (TeI3gslpMmariia, couptis B C.)
UHAYKtOpIapel MSAMB  eadapsAk  (IOJAUpSApsSK)  OpraHU3MUH
MIXtsTA(] HAMUAASUSIPUHST KIOULIPMIIIT BS OHJIAPBIH HEHS s
WHIYKtOp KUMH (DSIaTuiiisit S10CtsIp IMAUHA MITIIAIAS StMUIILIOP.
bynnan Genst HAtUCS YbIXapBUIMBIIIABIP KW, HHAYKCHIAa KUMUSBU
npocecaup, WsaHU Oy MIaJAUCSAHUH OalUIaHMachl HHAYKCUHaeIucu
MSIApIA  suarsgapaelp.  byHnapa redpu-u3Bu B L3BU
MaUUIp auaaup. MscsuisaH, 1) nutuym Xxjopun 2) HYKJI€o-
npoteuyisip, 3) HykinewH typmynaapel (PHT), 4) munxtsumd
sulammap, o cumasasH mixtsaud gepmentmsap, 5) Muxtsud
¢buzuky aMmwusip B ¢. Uaaykcuitaeaucu tsicupst Maukiup.

Droctapuian  uHaykcuitaediCl  Mammsasap M Muxtsuiag
OUtKWIAPISH, WSAM A8 MIUXtsmud medBaHIapblH PIIICHMUH/ISH,
CIMIK WIMHHHISAH, TapacUUSAPHHISH, OIOWPSAWUHISAH BS C.
OpraHjapblHJbIH albIHMBILABIP. [{an-nmia3eipaa nHayKtopIIapeiH
tSICUpMHUH MOJIEKYJIHap MEXaHU3MH OUPSHUIUD.

Juddepencuacniia wuHkMImad eIIH OpPraHU3MUH €M
rypyiaym, OMOKMMMSBU B Ha AMASp NAHUIIMKIMAUIUD KU, Oy
3aMaH eMHM CHHCIH Ctpyktyp HUCOAtSH Jama MUXtsuing CHHCIH
ctpyktypnapa ueBpwiup. Juddepencuacuiia ienun depment
CHCteMJIIpUHUH, crecu(UK 3IIajIapblH, alpbl-aiipel MeMOpaH
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JIOKYCIIapbIHBIH HEHH XIICYCUHUAtIIPUHUH HapaHMachl, MUXtsumd
¢u3ukyn mapametpispuH ASHAIMIAMICH, MUXtsud ctpyktyp
CIIEMCHUIIIPHHUH, WEHW NaXWid MIMIUAtISpUH B MIXtaaud
Lcenpscus ctpyktypiapbIH WapaHMachIIbIp.
JubdepercnacuiianblH ~ cA0SM0NApUHA B ~ MEXaHU3MIHH
IOUPSHMSK  MATCAOWis  AetepMMHACHMia  aHJIANBIIIBIHIAH
uctudans omynyp. bemsku, b.M.bamuuckuiio stops, aetepmu-
Hacuiia nuddepeHcuacuiianbiH  OalIaHBBIC  MPOCECIISIPUHUH
cabutnuitn nemaxaup. Jlakun Oy aHnmaiiplll jAetepMUHacuiia
npocecuHy tam m3amy etmup. MctsaHunsgH Hymypta IIcenpsHAH
WHKUIAdbl OHJAH DIACIKAS  (opManamiaH OpraHU3MHH
Mop(ososuiackHIaH BS XapuUCH MULIULASH achblibl oJiapar
WHKUTIapBIH SIBBSUTMHISIH netepMuHa (rabarcaman
MUSHASHIISAIINAD) ONyHYp. Msc., ASHU3 KUPHHCUHUH HyMmypta
HIICEUPSHUH OFOJILHMACH 3aMaHbl SIMsUIS A5UsIH 16 Giiactomepsin
uctng  HepnsmsH 8 Omactomep  MUtnAr  ractpyiaHbIH
eKktoJlepMachelHbl, MAPKA3Ad oOJaH 4 MakpoMepisp WIKHUH
OabbIpcabblH JUBAPBIHBI, MUKPOMEPJISP MCS WIKHH ME3eXHUMH
dbopmanamaeipeip. emsinu, Wymypta mIICeHpsHUH IsAp OHp
Iuccsicu, OnactoMepyiipuH  1misip OWPUCH  MISTHASH — MITIImt
msgpautuHas B pUIIEHMHUH HOpPMal MHKHIIA(gbl  3aMaHbl
netepMuHa oJIyHyp. baiira cro3iis oHnapbiH «tajelny» sIBBSUICSASH
Mmistiisiasmp. I [lneman 103 tacprOsuIipuHA MUTMEHtIIA BsI
nurMeHtcus tputonnap UBSpUHAA anapMbiniablp. O, nUrMeHtau
tputoHyH ractpynacuiia MApIIsUBICHHS Oaniaiian GactyaachIHBIH
SUISICSIK MEAYJJIap JIIOBIISICHHUH HIICeMpsi MatepHalbIHBIH OUp
IIMCCSACUHMA  JIOtHpIO  MUTrMEHtCU3 tpUtOHYH  pLILIEUMUHS,
NUTMEHtCU3 tpUtOHYH PUIIEHAMUHISAH UCA DSCAKAS  JAspU
extoZepMachIHbl (hopManalabIpa MIICceps MatepHalbIHbIH OUp
TUCMUHUA [NUTMEHtH tpUtOHYH PIINEMMUHSA KIOULPMIILILP.
Hstucsing KrounpuiamIm muccsasspuH uHKumadsl Oamra osa
setmumup. bensku, scnuHAs Agpu  extogepMmachiHbl  (op-
MajlaliAblpaH UIICEHPSUIsp KIOULPIUISH WepAsl CUHUP CUCteMHHH,
SCTUHAS MEIyJUlap JIIOBIISICMHU (popMaslaliabIpaH IIICeHpsIsp
HCs IApU eKtoJepMachiHbl AMss dstupup. I'. Manronn musiiiisaH
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etMUIIIUD KU, PIIIEAMUH €KtOJEpMAacChIHbIH ILUCCACUKIIAPU
KIOULPIUISIH MEpUHASIH achUIbl oOJapar COMUUISpH, XOpPJaHBI,
OabbIpcabblH TUBAPBIHEI Bsl 0. Dopmanamasipa ounsip. Corpanap
Oy manucsiis [llneman 1adui AetepMuUHAcCHiia abl BEPMUILIHP.
SkcuHs onapar ctadma  JAetepMuHacMiia  3aMaHbl  JpU
eKtoJepMachl KIOUIPIUISTH HEPHH]ISTH achlIbI OJIMaiapar MiBadur
Opramyiapsl sIMsUISL IStUPSICAK: ENHICPMUC, 3103 OIUTYpy Bs O.
[neman 1901-cu wnas rypOabaHbIH IB3APUHIS  arapbUIaH
tsicpuOsuIAp 3aMaHbl TallHAp WHHSA WIS HEUPYIaHBIH DSASACAKAS
9103 TSAAALIMHS  OallljlaHbbIC BSPSIH  INICEHPSUIAPU  MSIIIB
etmutaup. Hstucsng s103 Owunypy uHKMIIAg etMAMULIAND.
Jewmsiuy, 3103 OIUUTYpYH MHKUIIA(BI [ULH €NHUIepMal ratblH 3103
TSI Wi taMac oJiMackl BacuOaup. S3dp MSIIB OJyHMYII
HIcerpsaIsipyu pumeiMuH Oamira MmMUCCICUHUH eKtolepMachl Uilst
B3 etcak 9103  Owutypy wuHKMmad —enscak.  Jemsw,
AetepMHMHAcHiia — OpPraHU3MHUH OHtO’EHE3UHUH JEIUIINH]S
MIISIHISIH KOHKpet MIspautiasipas WHKUIad easH Bs IIICEHps
KOMIUICKCISIPUHUH MIPTANSH HHKUTITA( MOy KEUMSICH IUYITH BacHO
OJIaH LIIcerpsapachl raplibUIbITIIBL SUIArsJIIPUH HapaHMAachIIbIP.
[ucenpsanspuH 103JSpU AAUUIIWIMSAMUIL TATBIP, JAKWUH OHJIAP
xncycn  guddepeHcuacuita  onyHyp. buwnmmiinmuz - kumw,
Me30iepMall COMHUIISIp IepMatoma, CKiaepotomMa B MHotoMa
anpeuielp.  Jlepmatomyman — ¢uOpoOnactmap,  ckiepotomaan
XOHJpobactiap, MUOtOMJIaH KCS XIICYCH LIICEHpsuIAp UHKUIIAGD
eaup. O3 TAJAIMHUH JaxXWIH BSPATACHUHS HA3Sp Hethupcsk
SIOPSAPUK KK, eMOpuoHas topny rumana ¢otopecentopiaap —
YIOMYLKJIAP Bsi Kosibaceirniap (opmanamsip. D103 TSISIIUHAH
JTUBAPBIHBIH XapUCH ratblHaH FaHTJIMO3 IILCEUPsIIsip alpbluiapar
HEWpOHJIApbl BSl HEMpoOrivia ajylaHaH Jadar UIUCeHpsUIsIpUHI
dbopManamIsIpeIp. by Mucaiap LI CEHPSIISIPUH
middepencuacuifaceiubl toctsapup. duddepencuacuita 3amaHbl
HILICEHPSUIAP MIPSKKIO Trypyiymia wMamuk oiyp. Mscalon,
middepencuacuifa 3amaHbl MeMOpaHIa MUXtSITH( OLKIIIIIAP
SAMSUISL DATUpP, KUYUKMOJIEKYJlap MaAasisips — Menuatopiapa,
BUtaMUHJISAPS, IIOPMOHJIAapa Tapiibl caBad peakChifachlHa MalIuK
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0JIyp. by 31U1aI pecentopiapbIHbIH MeMOpaHa
rypamblppliIMacelHbIH - HAtucsicuaup. CrnepmatodeHe3 3amaHbl
CEHtpHOJUIapbIH B [osncu KOMILJIEKCUHUH
HepIIHUIIMIMSAIIIPUHY Haaa canMar kudanistamp.
Huddepencnacuita Muxtsommg Hoiutapia tsH3uMIsHUAP: 1)
reruiMKacuiia  CABUUMACHMHIAA  —  cOMatmk  mytacuianap
Gbsp3uifiisscuHs 310ps, MIICEUPsUApUH TudepeHcracuitacbiHIaH
B JIHT MonexkynyHyH peruvkacuiiachl 3aMaHbl MUXtSIH}
Mytacuiianap Oam Bepup; 2) tpaHckpurcuiia CIBUMMSICUHIS —
mipdepencuacuita  M-PHT-uuH  Hykneotun — tipKuOMHHH
TAUUIIUIMSCH HAtucAacuHs Oaw Bepup; 3) tpaHcnacuiia caBuitiis-
cuns — 6s13u M-PHT tpancnacuiiacbiHbiH ify0aHMack Haxys Oar
BEPMSAMSACH HStUCACHHIA MUXtanud tIpkuOIu 31yiananap sMsuis
asmup; 4) pocttpaHcimacuiia CABUHMSACHUHIS — 3INIAJUIAPBIH
MUXtSUTMQ Typylylla MajluK OJIMachkl MPOCECIHSPUHHUH CLUpPsAtU
NIAWIIUIS B Ha fJaiiaHa Owisip. DIOCHIPWIISIH - POCECIISIP

HIICEHPSIISIPUH muddepencracuitacbIHbIH MOJIEKYJIap
CABHUUMSICHHIA Oalll Bepup.
Opraaunzm CBUUMSICUHIS ucs muddepencuacuiia

0O0IUIa3MaHbIH MaJISUIIPUHAH, HHAYKtOpJIapbIH BSI LIOPMOHJIAPbIH
tscupu anterHga keump. Jletepmunacuita Ba muddepeHcuacuiia
IIarTbIiHAa CIOMOAt adaHaa pUIIeiM alpbl-alpbl OIIICEHPSITPUH
torutycy KUMH HoX, (opmanamian cucteMJISIpUH BSIIIAAtH KUMU
YBIXBIII €AUp. by 3amaH wiLcedpsnsp apachlHa TapIIbLIbITIIbI
sylarst Wapanbelp B MHterpacumiia Oam Bepup. Ilucelipsnsapun
MHterpacuiachel JEIUKIS OPraHu3MIs OHJIAPBIH TypyJIylly Bs
(G yHKCUIaCBhIHBIH Y37l IbIPBLIMACK] Bsl Oupas dsanuifiisatu O6ama
JUIITJILIP. WNuterpacuitanbia csABUHIsACH Mt
OpraHU3MIISIPUH UHKUIIADBIH elHn MAPLISUTSUISIPUHIS
Gbsprasaup.  LucedpsyispuH  rapuibUIBIIIbBl  SUTArSICUHUH
allabblIaKbl HIOBJISIPU Bap: €NEKtpUK BsI MEXaHUKH tsmac,
MeMOpaH KEeUMPUCHWIMHUHUH JginnnuiMacu B 0. Kumitsasu
HIOTteMN HA3SPASH A IULCEHPSUIAPUH TapIlbUIBITIIBL SJIArsICh
Muxt;ml/l(b HoJsutapiia mgiiata Keunup: MUK HOHIAPBIH TatblIbIr
CBUUUSACHHUH JIHUIIUIMSICH, MOJIEKYJIap MIIOAINUIIs BACUtSICUIIS,
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MIICEHPSIIAPUH  InsAlat QSamuifiisasty MSAIICY/UIAPBIHBIH  MITITULS
u¢pa3z omynmacsl Bs 0. Hosmmapna. I'. [llneman tputoHyH epKsH
ractpylaHblH aHUMal HapeIMKUpsicuinHN KsicuO 180° yeBmpu6d
pumeMuH ant mMccacuHa Ouprnsamaupau. Hstucsans cunup
JMOBLISCUIN 003 OpabblH LILCEHPATNSIPUHIAH HOX OnactonopyH
dopmanamian J0AabbIHAAH SMSUISL ISUMPIU. ByHYH H3albIHBI
Ineman OnactormopyH Iict JOJAAbbIHBIH aHUMAJ TILOS tsICHpU
HAtMCACUHAA eKtoaepMal IMLCEUPSUIAPUH CHHUP JIFOBLISICUAMHS
MACOypH MHKHUIIA(BIHAA, MWSHU OHYH SMSIS DAJIMSACUHUH
WHAYKCHUHaTauAblpblIMachiHia sopipanp. by camg tamkuaat
MSAPKSA3M, MTHAYKCHWaa MApY3 rajgaH cals Ucs tamKujiatubl Bs
Ha wuHAYKtop amuraHMblAblp. MHAyktopyH miucenpsuisipu
NetepMUHS OJTyHYO, OHY STIats eIsTH IIICEHPSUTSIP UCSI UHIYKtOPYH
tsicupH HAtUCSCUHIIA OHJIApa Xac oJMaiaH ucturamstas HHKUIad
equp. Msutym onyHyO Ku, tsSmIKuigat MSPKSI3M  TYHPYrcy3
amubunspas, Oanmpiriapaa, TynuUlapaa, Oismsipatiapaa  BA
uapanapaa MoBcyaayp. Tsamkunat MApKI3IsipuHs Oi1actonopyH
JoJaraapsl, OLJUTYpy HHIYKCUMAIAIIIbIpaH 3103 TSI, elutms
KalCcylyHy WHIyKCHHalanaplpaH emutMs ToByrcyby Bs 0.
aupmup. datta «woamMoum» dWHAYKtOpJaap 103  tICUpPUHHU
utupmupisp. bensku, OmactomopyH 1ict  JOJabBIHBIH — OHP
UIUCCSICUHM MKHM LIS JIIOBIISICHHUH apachlHa TOWYO S3CSK,
COHpa SBWIMHII HIMCCAISPU TapBILIABIPHIO Oalira priedMuH
Onactyna 6onutybyHa KeUMpCSAK MHIyKcHila Oamn Bepscsak. [lsatta
MHIYKtOpJIApbIH TalHAAbUIMAchl, CHUPtUH tACHUPUHS MSpPY3
ranMachl 3aMaHsbl Oy XICycHitiiat ntmup. ViepuH A achLIbl oapar
eitHn uHAyKtop Muxtsiud tacups manukaup. bemsku, ryipyriay
aMGuOMHUH pIIIeHMUH HaH tapsduHa emutMs TOBYICYbYy
Heprnamaupuics saBa stpaduiap, SAMACAKIAS 3103 OIILTypyHY
dbopManamIpipal camsiis Keuupwicsa TU(GUH sUIaBsi HIBSCHHU
aMsiia dstupsicsak. JlakuH uHOykcwifa 1ed Baxt Oup tsapsidiu
oNIMYD, stpad mceRpsIsap HHIYKIOPYH 03LHAIS tICHp St0Ctapup.
Msic., me3o/1epMaHbl CUHUP O0pycy Bsl XOpJaJaH aiblpaH 3aMaH
A3s5UI Bsl CKeJlet Mucerpsaasapu amsuist saamup. Jlakun Oy 3aman
Me304epMa Ha MyMInar Me3eHXMM tOXyMacbhlHbl Ha Ja HIIKHH
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OrolipsitnH AJ1aBs O0pyCyriIapbIHbI dbopmanamasIpeIp.
WNunyktopyH tsicupu prieiMuH MHKUIIA(BI MAPUSUBSICHHISH 5
achUTBLIBIP. Msicalon, uikuH ractpynacuiia 3amanbl OyiactornmopyH
JOp3aJl  JOJAbbIHBIH HEPASMUIIIAPUIMACH PUIIECHMHH IOH
HIMCCACUHUH OX Opraniapsl (opmanamaeipacar. biactonopys
Jop3ail A0Jabbl ractpylacuilaHblH COHYHCY MSPILSUISUISIPUHISA
Oamra prmeiMs KeYUpHIICS SIOBASA-TYHPYr HIHOOsICH MHKHINAd
emscsak. bs3u manmmapna Omactyna #axyn WIKWH ractpynacuiia
MSAPIISUIACUH/A OJlaH MHAYKtOp HWEeHU pIIUEeHMUH HHKUIIAa]bIHA
tsxkaH Bepup. by manuca amubunsapas, Oansiriapaa, ryuuiapaa
B  MAMSIWIIpAS ~ MUOIIAIIKMAS ~ OJNyHYO — eKcnepuMeHtan
oJIMeMOpHUOHHUIIA CALlICHHUH sicachlHbl roMMyIayp. by 3aman
HHAYKtOp Ae3uHterpasiya pojyHy oiiHaiapar HOpMaa eMOPHOHYH
LIUCEHPSUIIPUHUH Bl IIICEHPS CHUCtEMIISIDUHHMH Ctpyktyp B
(yHKCHOHAJ raplibUIBITIIbI SIaracuHu no3yp. Hatucsns muceiips
KOMILJIEKCIISIpY alpbLiapar suiaBs puieimu gopmananiasipsip. I
IlInemansin, C.ToiiBonyn, T.Mamaganbis Qap3uiisuispums s10ps
WHIYKCUHA TPOCECUHUH Cs100u KUMH MIXtsUin} KUMIASBH
MaJISTIIPUHUH, O CIIMJISLIISH, typIIynapbiH, ehuprH, HadtaTuHuH
Bs1 0. tsicupu osia Oussip. M.M.3aBaicCKUHUH HA3SPUUHSCHHS 210PS,
WHAYKtOpJIap allpbl-alpbUIbIrla MIOBCI JEHHII, OpPraHU3MUH
alppl-alipbl MUCCAIIIPU MalIHBI3 TaplUbLIBITIIbI SUIArisl SUPSIPSIK
MIISIHISIH pocecisips takaH Bepup. bypaa Ok posty maxuiu
cekpecuiia BS3WSIpH  OWHaWbpIp. bamra  Qap3uidisuIspas
OpraHu3M/sl eHu MPOCeCcIsIpUH OAllIaHBBICHIHBIH CA0S0M KUMU
icerpsansapun  MsAmBU - (FOJIIMI)  BS  JIedEHEepacHifachl
stoctapunup. Msic., WIKUH OIOUPSIHH peayKcHifachl MKHHCHUIN
OIOMpANMUH MU DAIMsCUHS ¢g050 omyp. FOnamim miceips
MUSHASH Maiasispu u@pa3 endpsK TOHIIY IIICeUpsIIsIpas
MUtO3yH Oalll BEpMSACHHU CtUMYILIAIIIBIPHIP.
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FOSIL VIII
POSTEMBRIONAL INKISAF

Postembrional inkisaf yeni amala galon organizmin yumurtadan
yaxud ana batnindon ¢ixdigi andan baglayir vo onun hoyatinin
sonuna godor davam edir. Bu inkisaf dovriindo metamorfoz,
formalagma, boyiimo, ¢oxalma, somatik embriogenez vo
regenerasiya hadisalori miisahids olunur.

Postembrional inkisafin iki novii vardwr: diziine va dolayr
inkisaf. DUzUno inkisaf zaman1 yumurtadan ¢ixan vo ya dogulan
ford oksor olamatlorine gors, o climlodon daxili vo xarici quru-
lusuna gora yetkin organizms oxsayir. Demak olar ki, onun butin
orqanlart amalo galir. O, kigik 0Olglido olmasina vo cinsiyyat
vozilorinin tam inkisaf etmomosino goro yasli organizmdon
farglonir. Ona goéro do yeni dogulan yaxud yumurtadan g¢ixan
organizm yalniz bOyiimasi Vo cinsi yetiskonliys catmasi ilo
xarakterizo olunur. Diizline inkisaf riiseymin normal qidalanmasi
ilo, yani yumurtada ehtiyat gida maddslorinin ¢ox olmasi yaxud
momolilords plasentanin meydana ¢ixmasi ilo six oalagoadardir.
Dizuns inkisaf hidrozoolarda (sirin su hidrasinda), azqilli qurdlar-
da (soxulcanda), zolilords, garmn-ayaqli mollyuskalarda,
xarganglords (¢ay xargangindos), horimeoklords (xa¢li horiimgok-
do), doyirmiagizlilarda (miksinda), slrinonlords, quslarda va
momolilordo miisahido edilir.

Dolay1 yaxud metamorfozla inkisaf zamani yumurtadan yetkin
organizmoe oxsamayan surfo ¢ixir. Siirfods yetkin fordds olmayan
Vo onun sarbast hoyat torzino uygunlagmasini tomin edon xdsusi
slirfa organlar1 omalo golir. Sonraki inkisaf zamani yasl orqanizma
xas olan orqanlarm omoalo goalmasi ilo olagodar olaraq sirfo
organlar1 reduksiya olunur, yoni metamorfoz hadisssi bas verir.
Metamorfozla inkisafa meduzalarda, yasti qurdlarda, donizdos
yagayan holgovi qurdlarda, ibtidai xorgonglords, gonalords,
clcllorda, darisitikanlilarda, assidilords, appendikulyarilords,
minoqada, nestorgado, baliglarda vo amfibilords tosaduf edilir
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Xarakterina goro metamorfoz hadisasi muxtoalif olur: tadrici,
suratli va nekrobiotik metamorfoz. ©gar surfonin sonraki inkisafi
zamani milayyan orqanlarin proqgressiv inkisafi vo digor organlarin
reduksiyas1 uzun miiddatli olarsa, bu cur doyisiklik tadrici yaxud
evolyutiv metamorfoz adlanir. Donizds yasayan halgovi qurdlarda
Vo ibtidai xorgonglordo miisahido edilon metamorfoz buna misal
ola Dbilor. Sdratli yaxud Kkatastrofik metamorfoz zamani
doyisikliklor qisa miiddotdo basa ¢atir. Masalon, assidilords va
amfibilords oldugu kimi.

Bozon degenerasiya prosesi organlarin proqgressiv inkisafina
nisbaton Ustlnlik toskil edir. Bu ciir metamorfoz nekrobiotik
metamorfoz adlanir (yunanca necros — Olim, bios — hoyat).
Assidilords va parazit organizmlords bu hadisays tesaduf edilir.
Nekrobiotik metamorfoz stirfo orqanlarmin kiitlovi suratde mahv
olmasi vo heyvanin horokat aktivliyinin azalmasi yaxud olmamasi
ilo miisayiot olunur. Metamorfoz hadisasi bir sira amillorlo six
olagodardir. Bu amillor asagidakilardir: 1. Hoayat torzinin doyis-
mosi; 2. Yasadig1 yaxud qidalandigi miihitin doyismosi; 3. Pla-
sentaya malik olmayan heyvanlarin yumurtasinda qida maddalori-
nin miqdarinin azalmasi; 4. Boazi neyrosekretor hiiceyralorin yaxud
daxili sekresiya vozilarinin ifraz etdiyi hormonlar.

Bazi heyvanlarda hoyat torzi doyisdikdo metamorfoz bas verir.
Mosolon, bagirsagbosluqlularda, assidilordo plankton hoyat
torzindon oturag hoyat torzino kegdikds yaxud xarg¢angkimilorda
sarboast hayat torzindon parazit hayat torzins kecdikdo metamorfoz
misahido edilir.

Amfibilor gidalandig1 miihiti doyisdikdos, daha dogrusu, sudan
quru muhito kecdikdo onlarda metamorfoz bas verir. Tokamil
prosesinds bazi heyvanlarda, daha dogrusu oaksar onurgasizlarda
yumurtada gida maddslorinin migdarmin azalmasi ilo olagadar
olaraq inkisaf metamorfozla gedir.

Hosoratlarda vo amfibilords digor amillorlo yanasi hormonlar da
metamorfoza mihum tasir edir.
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BAGIRSAQBOSLUQLULARIN METAMORFOZU

Hidropoliplordo metamorfoz nisboton daha sads formada olur.

Hidroidlords seloblastulanin  amolo  goalmasi  posembrional
inkisafin baslangic1 hesab olunur.
Seloblastula gqamgilara malikdir. Bu ciir blastulaya oxsar siirfo
suda sarbast tiziir, lakin qidalanmir. Onun qurulusu todrican mi-
rokkablasir. ©Ovvalca qamgilarini itirir. Sonra onun bazi hiiceyralari
miqgrasiya edorok blastosel boslugunu doldurur. Naticodo
parenximula adlanan strfo omoalo galir. Parenximula hor torafdon
Kirpiklorlo 6rtuld olur. Stirfada migrasiya edan hiiceyralor hesabina
entoderma meydana c¢ixir. Sonra entoderma hiiceyralori bir-
birindon aralanir, bazilori degenerasiya olunur. Belsliklo, stirfanin
morkazinds bosluq yaxud qastrosel amoalo galir. Surfonin bu
morhalasi planula adlanir. Bu da kirpiklarlo ortiilii olur va sarbast
Uzdr. Planula morholasinds sinir, interstisial vo vozi hiiceyralori
omolo golir. Sonra planula substrata yapisir, kirpiklorini itirir vo
todricon yetkin fords gevrilir. Yuxar1 torafinds agiz dsliyi amala
goalir vo sarbast gidalanmaga baslayir. Belaliklo, hidroid poliplarin
strfalori ¢cox sads qurulusa malik olur vo buna géro do onlarda
degenerasiya hadisasi az nozars ¢arpir, daha dogrusu, metamorfoz
hadisasi kimi yalniz kirpiklorin yox olmasi miisahido edilir.
Sirfads asasan fasilasiz olaraq mirskkablosma prosesi gedir

DORISITIKANLILARIN METAMORFOZU

Doarisitikanlilarda da (doniz ulduzunda vo doniz kirpisinda)
postembrional inkisaf gamg¢ili blastula marhslosindon baslanir.
Yalniz riiseym yumurtanin qisasindan ¢ixdigdan sonra
invaginasiya yolu ilo qastrulyasiya bas verir, naticads entoderma
qatt da amola golir. Bu marhalads eyni zamanda vegetativ qlthdon
yaxud ilk bagirsagin divarindan ayri-ayri1 hiiceyralorin kdgmasi
naticasindo mezenxim meydana c¢ixir. Blastopor anal dosliys
cevrilir, lakin strfonin digor torafinda, yoani 0n torofdo agiz amoalo
golir vo surfo sorbsst qidalanmaga baglayir. Sonra agizotrafi
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¢Okoklik meydana ¢ixir, ¢okakliyin otrafinda kirpikli hasiys amala
golir. Bu ciir diplevrula adlanir. Darisitikanlilarin  mixtalif
siniflorinds surfalor formasina gors farglonir.

Lakin forma etibarilo forglonmolorino baxmayaraq butun
srfalor ikitorofli simmetriyaya malik olmalar1 ilo xarakterizo
olunurlar.

Sirfonin metamorfozu noticasinds siiali simmetriya meydana
cixir. Beloliklo, stirfo yetkin fordo cevrilir. Bu zaman hamginin
dorisitikanlilara xas olan su-damar yaxud ambulakral sistem amala
golir.

ASSIDILORIN METAMORFOZU

Assidilorin slrfasi xarici goriiniisiine gora ¢Omgaquyruga
OXsayir.
O, genislonmis 6n hissadan va nazik quyrugdan toskil olunmusdur.
Quyruq tGzmays xidmat edir. Siirfads iki qrup orqan ayird edilir:
1.sirfo  organlari, 2. definitiv orqanlar. Siirfo organlarma
asagidakilar aiddir: 1. xorda, 2. sinir borusundan va 6n ganglioz
galinlagsmadan toskil olunmus sinir sistemi, 3. gozciik, 4. xordanmn
yanlarinda yerloson 2 odad lent sokilli ozalalor, 5. 6n torofds
yerlogon hissedici vo vozili organlardan ibarst olan yapisma
aparati. Definitiv organlara baslangic halda olan tonoffiis organi
(golsamo), bagirsaq, dori Ortuyd, Urok vo s. organlar aid edilir.
Sirfs organlart hom badands vo ham do quyruq hissads, definitiv
organlar iss yalniz badonds yerlosir. Siirfs orqanlarindan sinir
borusu va xorda badondan quyrugun sonuna goadar uzanir. Yetkin
fordda xorda va sinir borusu olmur. Strfo yumurtadan ¢ixdigdan
dorhal sonra surfo orqanlar1 foaliyysto baslayirlar. Yumurtadan
¢ixana godar sirfo organlar1 6z inkisaflarini basa ¢atdirmis olur.
Definitiv organlar, oksins, yalniz metamorfozdan sonra foaliyyot
gOstorir. Buna goro do definitiv organlar surfods tam inkisaf
etmomis voziyyatdo olurlar. Assidilorin strfalori xarici muhitdon
gida maddalorini gabul eds bilmir.

Siirfa quyrugu vasitasilo maksimum 2-3 gun suda Gzlr. Bu clr
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hoyat torzi oksor hallarda bir ne¢o saat davam edir. Sirfo 6n
hissasinda yerlogon yapisma orqani vasitasilo hor hansi bir agyaya
yapisir vo reqrqssiv metamorfoza ugrayir. Xorda rezorbsiya
olunaraq (sorularaqg) yox olur, sonra sinir borusu, gozcik va s. yox
olur. Surfonin sinir sistemindon yalniz definitiv sinir ganqlion-
larma baglangic veran Kigik grup amolo gatiron hiiceyralor qalir.
Agiz vo anal daliklori yuxariya dogru yerini doyisir. Definitiv or-
ganlar 6z inkisafini basa catdirir. Definitiv orqanlar metamorfoz-
dan dorhal sonra, bozan iss bir nega hofto sonra foaliyyat gostorir.
Bu middat siirfo morhalasinds hoamin organlarin inkisaf Soviyys-
sindan asilidir, yani yaxsi inkisaf etdikdo tez foaliyyats baslayir.

Assidilorin metamorfozunda strfo vo definitiv organlar bir-bi-
rindon asili olmur. Definitiv orqanlarmn inkisafi borabar olur vo
metamorfoz bas vermosi onlarin inkisafini stiratlondirmir. Lakin
sirfa orqanlari siirfanin oasyaya yapismasindan darhal sonra mohv
olur. Ona gora do assidilorin metamorfozu katastrofik vo nekrobi-
otik metamorfoz adlanir. Assidilords oturag hayat torzins kegidls
olagodar olaraq metamorfoz bas verir vo bu hadiss asasan organiz-
min sadalosmasi istigamatinds gedir.

HOSORATLARIN METAMORFOZU

Postembrional inkisaf zamani hagoratlarin boytimasi va badan
formasmin doyismosi dévri qabiq doyismo ilo baghdir. Hogorat-
larin postembrional inkisafi miixtalif olur. Onun asasan 2 tipi ayird
edilir: geyri-tam va tam cevrilma ilo gedon inkisaf.

Qeyri-tam cevrilmo (Hemimetabola) ilo gedon inkisaf zamani
yumurtadan ¢ixan ford (surfo) yetkin hagorata oxsayir, ondan yal-
niz Olgiisiiniin kigik  olmasina vo qanadlarmin tam inkigaf
etmomasina gors farglonir.

Inkisafin bu tipinds vaxtasir1 qabiq doyisma bas verir. Lakin hor
gabiq doyismodan sonra Olgl vo bodonin basa nisboti doyisir,
badon daha siiratlo boyiiyiir. Sonuncu qabiq doyisma avvalkilordon
bir nego doyisikliklorlo forglonir. Yalmiz sonuncu qabiq
doyismodoan sonra ganadlar vo qonadalar 6z inkisafin1 tam basa
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catdirir vo foaliyyato baslayirlar. Bu marhalads inkisaf todrican
gedir, degenerasiya hadisalori miisahido edilmir. Lakin bazan
geyri-tam gevrilma zamani yetkin farddan (imagodan) forgli olaraq
strfo basga mihitdo yasayir yaxud hoyat torzino goro yetkin
forddan forglonir. Bu zaman xususi slrfo orqanlart meydana ¢ixir.
Masalon, iynacanin sirfolori su hayat torzi ilo slagadar olaraq
xususi tonaffiis organina malik olur vo alt dodagi tutucu orqana
cevrilir. Hoyat torzinin doyismasi noticasindo sirfo organlari re-
duksiya olunur. Bu cur dayisiklik yalniz axirici qabiq doyismo za-
man1 bas verir. Qeyri-tam c¢evrilma ilo gedan inkisafda iic
marhala olur: yumurta --- stirfs --- yetkin fard.Yetkin hosorat
gabigin1 doyismir vo buna goro do boyumir. Coayirtkalords, sala-
larda, sisoklords, danadisilordo, bitlords vo s. postembrional ink-
isaf gqeyri-tam gevrilma ilo gedir. Tam ¢evrilms ilo (Holometabola)
gedon inkisaf zamani yumurtadan ¢ixan siirfa yetkin fords gotiyyon
oxsamir. Metamorfoz zamani miirokkab doyisikliklor bas verir.

Masalan, kopanoklords strfalor boadonin barabar segmentlos-
moasi ilo, agiz aparatinin gomirici olmasma gora (yetkin fordds
sorucu agiz aparati olur), miirokkab gozlorin olmamas: ilo, dos
bugumundaki ayaqlarin tam inkisaf etmomasi ilo, garmnciq se-
gmentlorindo yalang1 ayaqlarmm olmasi ilo yetkin hagoratdan
farglonir.

Milcaklorin slrfalari yetkin forddan (imagodan) daha ¢ox farg-
lonir. Onlar formaca qurda banzoayir, basi vo ayaqlari olmur.

Tam c¢evrilms ilo inkisaf edon hogoratlarin siirfalorinds ganad-
larin hotta baslangict olmur. Sirfalori stiratlo boyiiyiir. Onlarin
yasama middoti ayri-ayr1 hogoratlarda muxtalif olur. Masalan,
may bdcayinin surfasi 3 il yasayir. Pambiq mananasinin strfasi 7-
8 glin arzindo yetkinlagir. Pambiq monanasi bir mévsimds 15 nasil
Verir.

Tam cevrilmo ilo gedon metamorfoz zamani siirfo qabigmi
diyigorok pupa gevrilir. Pupda mirokkab dayisikliklor bas verir:
slirfs orqanlar1 mohv olur, basda bigciqlar, miirokkob gélor, dosiin
2-Ci vo 3-cl bugumlari tizorinds ganadlar omals golir, yetkin fords
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xas olan agiz orqanlar1 formalasir. Belaliklo, pup marhalasinds in-
tensiv formalagma prosesi bas verir, yetkin fards xas olan toxuma-
lar va bitln organlar amals galir.

Pupun yalniz dés bugumlari {izarinds olan ayaqlar1 gatlanmig
vaziyyatdos olur vo pup méhkom xitinlo drtulur. Buna goros do pup
harokat eds bilmir vo gidalanmir. O, yalniz qarincigini torpadir vo
hogoratin inkisafinda sakitlik marhalasi hesab olunur. Pup strfanin
chtiyat halinda topladigi yag cisimciklori hesabma qidalanir.
Inkisafin1 basa ¢atdirdigdan sonra pupun gabig partlayir vo onun
icorisindon yetkin hosorat (imaqo) ¢ixir. Pupdan yenico g¢ixmis
hogoratin xitin Ortiiyii rangsiz vo yumsaq olur. Bir miiddat sonra
xitin 6rtik méhkamlanir va 6ziinamoaxsus rang alir. Tam ¢evrilma
ilo gedon inkisafda dord moarhalo olur: yumurta — siirfo -- pup —
yetkin ford. Bocoklor (Sort gqanadlilar), koponoklor (pul-
cuqqganadlilar), pardo qanadlilar (arilar, qarisqalar), milgoklor,
agcaqanadlar, biralor va s. tam ¢evrilma ilo inkisaf edir.

On gadim clcllorin inkisafi geyri-tam c¢evrilmos ilo getmisdir.
Tam cevrilma ilo inkisaf edan clicllor sonralar amalo golmisdir.

Hosaratlarin metamorfozu zamani bas veran doyisikliklori ilk
dofo 1887-ci ildo A.O.Kovalevski tosvir etmisdir. O, gostormisdir
Ki, hasoratlarda metamorfoz hom xarici, hom dos daxili organlarda
bas verir.

Belsliklo, metamorfoz zamani hasaratlarin organizmi tamamils
yenilosir. Adatan bu zaman hagaratin hoyat torzi, gidalanma xarak-
teri, davranisi vo S. doyisilir, usma gabiliyysti meydana ¢ixir.
Slrfo organlarinin mohv olmasi (histoliz) asason fagositlorin
istiraki ilo hoyata kegirilir.

Hosoratlarin da metamorfozu diger heyvanlarda oldugu kimi
muxtalif amillorlo slagadardir. Lakin bunlarm igarisinde metamor-
fozun fizioloji mexanizmi boyik maraq kosb edir. ©vvallor belo
hesab edirdilor ki, sirfo orqanlarinin mohv olmasma sobab
qocaliqdir, homin orqanlarin hiiceyralorinin siradan ¢ixmasidir.
Digor muolliflor iso bu hadisoni fagositlorlo slagalondirir. Onlar
gostorir ki, fagositlor stirfa organlarini vo toxumalarini mohv edir.

Hal-hazirda aparilan g¢oxsayli elmi-tadqiqat islori gostorir Ki,
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hogoratlarin biitiin postembrional inkisafi hormonal faktorlarin
nozarati altinda gedir.

Muoayyon edilmisdir ki, hagoratlarin bas beyninda neyrosekretor
hlceyralor vardir. Homin hiiceyralor bas beyinda yerlasan xususi
vazilori — torakal vozilori foallagdiran maddalor ifraz edirlar.
Noaticada bu vazilor gabiq doyismoaya Sabab olan hormon (qabiq
doyismo hormonu) ifraz edirlor. Homin vozi ¢ixarildigda hogorat
qabiq doyisma qabiliyyatini itirir, naticado hosoratin sonraki
bdylimasi va inkisafi miimkiin olmur. Torakal vozi daxil edildik-
don sonra yenidon gabiq doyismo bas verir. Metamorfoz zamani
torakal vazilor maksimal inkisaf soviyyasina ¢atir, lakin yash
hosoratlarda bu vozilor degenerasiya olunur, noticads yetkin
hosorat qabigini doyismir.

Hasaratlarin bas beyninda hamginin xususi hiiceyralor — bitisik
cisim vardir. Bu hiiceyralor gana yuvenil hormonu ifraz edirlor.
Qanda yuvenil hormonu kifayst godor oldugda gabiq doyismo za-
mant siirfodo nazors carpacaq doracads forma doyismir, yani
strfodo doyisiklik (metamorfoz) bas vermir. Inkisafin miiayyan
morhoalasinda homin hiceyralarin foalligi zaiflayir, yuvenil hor-
monunun miqdar1 ganda kaskin sakildo azalir va slirfods metamor-
foz bas verir. Bu, tocriibs yolu ilo siibut edilmisdir. Hasoratlarin
cavan surfalorinds bitisik cisim ¢ixarilmis vo vaxtmdan oavval met-
amorfoz bas vermisdir vo ¢ox Kigik (karlik) yetkin hagorat amalos
galmisdir. ©ksina, cavan slirfods olan bitisik cisim inkisafinin son
morholasinds olan sirfoys kdcuruldikds strfo moarhoalasinin
muddati uzanir, yoni metamorfoz bas vermir.

ONURGALI HEYVANLARDA METAMORFOZ

Doyirmiagizlilarda, baliqlarda vo amfibilords inkisaf metamor-
fozla gedir. Doyirmiagizlilarda metamorfoz. Miksindan fargli
olaraq minoqanin inkisafinda metamorfoz bas verir . Minoganin
yumurtasindan ¢ixan siirfo qumeson adlanir. Siirfa ham daxili, ham
do xarici qurulusuna goro yetkin forddon tamamilo forglonir.
Sirfonin agz1 qifsokilli yox, yarigsokilli olur. Udlag yemok va
tonoffiis borularma ayrilmir. Udlagin qarin torafinds vozili-kirpikli
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sirim olur. Bu cohatdan siirfa nestorgoni xatirladir.

Nestar¢odoa oldugu kimi qumesands do udlag vazi va kirpiklorin
kdmayi ilo gida borusuna 6turulir. Sirfs vaxtinin ¢ox hissasini
qumda yasayir. Sirfado udlagda xarici goalsamo daliklari va
galsama yariqlari olur. Gézlari gox kigik, tam inkisaf etmomis olur
vo dori ilo Ortulur. Pronefros tipli boyroys malik olur. Surfo
morhalasi 3-4 il davam edir. Sonra strfado metamorfoz bas verir.

Metamorfoz zamani baglangic halda olan qalxanabanzor vozi
foaliyysto baslayaraq hormon ifraz edir. Bu vozi bagirsaqdan
ayrilir, udlagla slagasi kasilir vo onun hormonu bilavasito gana
kegir. Hormonun tasiri naticesinds stirfodo metamorfoz miisahido
edilir: surfonin 6n hissasindo doyisiklik bas verir — gozlori
boyiiyiir, qigirdaq toxumasi kollo qutusuna diferensiasiya edir,
agz1 inkisaf edorok doyirmi forma alir, dislor amala golir, hipofiz
inkisaf edir. Bagirsagin 6n hissasi bir-birinin Gzorinds yerloson iki
sObaya - Uistds yerlogon gida borusuna vas altdaki tonofflis borusuna
(galsama s6basing) ayrilir. Onlarin har ikisi agiz bosluguna agilir.
Butov olan bel va garin tizgaclori bel, gqarm va quyruq Gzgaclorinag
diferensiasiya edir. Od Kisasi vo onun axacag1 yox olur.

Baliglarda metamorfoz . Baliglarin 6ziinomax- sus sirfalori

olur. Onlar xarici galsamolarin olmasi ilo xarakterizo edilir.
O, xarici formasma (goriiniisiine) goro yetkin forddon tamamils
forglonir. Uzgoclor vo golsomo qapaglar1 miisahido edilmir.
Kirldon ¢ixmus siirfalor 2-3 giin yumurta saris1 kisasinds olan
ehtiyat gida maddoslori hesabina qgidalanir. Bu, daxili qidalanma
adlanir. Sonra ilk vaxtlar mikroorqanizmlorls, daha sonralar iss
mixtolif ki¢ik heyvanlarla qidalanir (xarici gidalanma). Sonra
slirfa yetkin fords oxsayan korpaya gevrilir. Bu zaman tizgaclor va
goalsams gapaglar1 omals golir. Demoli, baliglarin fardi inkisafinda
dord morhalo miisahids edilir: yumurta — siirfo - kérps - yetkin
ford.

Amfibilordo metamorfoz. Mixtalif amfibilordo metamorfoz
hadisasi 0ziinamaxsus xususiyyatlora malikdir. Bels ki, quyruqgsuz
amfibilorin  surfalorindo  metamorfoz zamani bas veran
morfofizioloji doyisikliklor nisbston intensiv gedir; heyvanin su
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hoyat torzindon quruya kegmasi ilo alagodar stirfoda ¢ox miirokkab
doyisikliklor miisahidoa edilir .

Havanin temperaturu 10°C-don asagi olduqda yumurtanin
inkisafi longiyir. Hava isti olduqda iki-u¢ hofto kegdikdon sonra
yumurtadan (kirticikdan) ¢cémga- quyruq adlanan qurbaga siirfasi
cixir. Comgoquyruq xarici goriiniisco silindrik badoni vo uzun
quyrugu olan ki¢ik baliga oxsayir. O, avvalca basmin yanlarinda
omolo golon va sonra gapagla oOrtiilmiis xarici galsomalari ila
tonofflis edir. Bu marholodo lrok iki kamerali olur vo bir gan
dovran1 foaliyyot gostorir, dorisi Uzorindo yan Xxott orqanlari
gorundr. Xarici qalsamalar az miiddatdon sonra atrofiya olunur va
0, daxili galsomoalarls avaz edilir.

Comcoaquyruq ilk glnlords kiriicikdon galmis ehtiyat qida
maddslori hesabina yasayir. Sonra onun agzi agilir. Bu zaman ¢om-
¢oquyrugun agzinda buynuz maddasindon amoalo galon canolor
inkisaf edir. Agz1 a¢ilmis ¢omgaquyruq yosunlar, ibtidailor va
digar su organizmloari ilo gidalanir.

Havanin vo suyun temperaturu na godor ¢ox isti olsa, comga-
quyruglarin inkisafi da bir o qadar tez basa catir. Comg¢aquyrugun
inkisaf morholosi asagidaki ardicilligla gedir: avvalco arxa ayaqlar,
sonra On ayaqlar, bunun ardinca iso agciyarlor, agciyar arteriyalari
Vo venalar1 amolos galir. Sonra daxili galsomolar va galsams gapagi
yox olur. Quyrugu tadricon qisalir, quyruq azalalori vo xorda yox
olur, basin formasi doyisir, quyruq tamamils atrofiyaya ugrayir. Ug
kamerali iirok vo iki gan dovram1 omolo golir. Orta qulag
formalasir, g6z yas1 vazilori inkisaf edir, kallo qutusu va ¢analarin
qurulusu doyisilir, gozlori siratlo boyiiylir, qigirdaq skelet
simuklosir, ifrazat sistemindo vo dorisinda struktur doyisikliklor
bag verir. Kiirii tokiilmasi ilo stirfonin ki¢ik qurbagaya ¢evrilmasi,
adoton, 2-3 ay ¢okir. Onlar Gguncl ildon etibaron ¢oxalmaga
baslayir.

Quyruglu amfibilarin stirfalarinin — aksolotlun inkisafi spesifik
xususiyyat- lorino gors forglonir .

Aksolotl  slrfs  organlarm1  saxlayaraq  ¢oxalma
gabiliyyatino malik olur. Surfodo bas veran bu hadiss neoteniya
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adlanir. Quyruglu amfibilorin metamorfozu zamani toxuma va
organlarda az miqdarda doyisiklik vo 0 cimlodan, bazi reqressiv
hadisalor miisahida edilir. Belo ki, xarici galsomolarin atrofiyast,
quyruq Uzgaclorinin bir hissssinin rezorbsiyasi (sorulma), bas
hissada, Xxususilo, visseral skeletdo vo dorinin qurulusunda
doyisikliklor bag verir.

Muxtalif tocriibalor vasitasilo miayyon edilmisdir ki, amfibi-
lorin metamorfozu hayat torzi ilo yanasi, homginin galxanabonzor
vazin foaliyyati ilo six olagadardir. Amma bu hadiso yalniz
asagidak1 funksional sistemlorin birlikds istiraki zamani miim-
kinddr: hipotalamus — hipofiz — galxanabanzor vazi.

Fordi inkisafin miisyyon aninda metamorfozdan bilavasito
ovval (bu zaman tireoid vo tireotrop hormonlarin miqdari ganda az
olur) hipotalamus tireoid hormonuna qarsi ¢ox hassas olur va
tireoid hormonunun ifrazin1 stimullagdirir, naticods ganda tireoid
hormonunun miqdar1 artir vo metamorfoz bas verir.

Beloliklo, metamorfoz homiso heyvanin hoyat torzinin
doyismoasi ilo alagadardir va yeni hayat tarzins uygunlasmani tamin
edir. Bununla yanas1 metamorfozun bas vermasinds ¢ox mirokkab
daxili mexanizmlor istirak edirlor.

FORMALASMA PROSESI

Formalagsma prosesi orqanizmin fordi inkisafinin embrional
dovrinin ilk morhslasindon baslanir vo postembrional dévriin
mulayyan marhalasine godor davam edir. DUzlno inkisaf edoan
organizmlorin formalasmasi embrional dovrds daha siratlo gedir,
noticado yumurtadan yaxud ana batnindoan yetkin organizmo oxsar
ford ¢ixir.

Embrional inkisafin lap ilk morhalasindon baslayaraq formalas-
ma prosesina iki muhit tasir gostorir: daxili (blastosel mayesi) va
xarici muhit.

Riiseymin inkigafi zamani meydana ¢ixan hor hansi struktura
yaxud maye riiseymin hissasidir vo buna goro onlarin bir-birina
olan qarsiliqlt tosiri riiseymin formalagmasinda daxili miihitin
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tosiri kimi gobul edilir, lakin riiseymin bir hissasi onun diger
hissasi Ugiin xarici muhit hesab olunur.

Ontogenezin embrional dovrinin muxtalif morhalalarinda
meydana ¢ixan mayelorin: perivitellin mayesinin, morula morho-
lasindo blastomerlor arasindaki mayenin, blastula vo qastrula
boslugundaki mayenin daxili miihit kimi riigeymin formalas-
masinda boyiik shamiyyati vardir.

P.P.Ivanov daxili miihito boyik digget yetirmisdir. O, gostor-
misdir ki, amfibilordo gastrulyasiya prosesinin normal getmasi
ucun bir tarafdon daxili muhit kimi blastosel mayesi, digor torofdon
iISo rigseymi ohato edon su xarici muhit kimi c¢ox vacibdir.
Amfibilords ¢oxgatli blastula morhalosinds (gastrulyasiyadan
ovval) riisseymin miixtalif hissalorindoki hiiceyralor artiq miixtolif
muhitin tosirine maruz qalirlar: animal hissasinin bazi hiiceyralori
bilavasito xarici mihitlo tomasda olur, digoar hiiceyralori iso daxili
mihit olan blastosel mayesinin tosiri altinda olur vo naticads onlar
muxtalif istigamoatds diferensiasiya edirlor.

Qastrulyasiya zamani miixtalif hiiceyralor t¢tin muxtalif muhit
meydana ¢ixir: daxili vo xarici mihit.

Formalagma prosesinds riiseymin ayri-ayr1 hissalori arasindaki1
qarsiligh induksiyaedici tasir boyik shamiyyat kasb edir. Embrio-
nun formalagmasinda riiseymxarici orqanlarin da bdyiik rolu
vardir. Belo ki, yumurta saris1 kisasi, amnion, seroz qisa, allantois,
trofoblast, xorion vo plasenta (cift) riiseymin gidalanmasmnda,
tonoffustinda, mixtalif tasirlordon miihafizasindo, ifrazatinda va s.
istirak etmoklo onun formalasmasinda istirak edirlor.

Daxili mayalanma gedoan organizmlords embrional dévrds xa-
rici muhit kimi diger orqanlar da (balaliq borusu, balaliq, yumur-
taliq, hipofiz vo s.) mithiim rol oynayir. Mamolilords ovulyasiya
anindan baslayaraq hipofiz vo yumurtaligin hormonlarmin tasiri
naticosindo balaliqda doyisikliklor bas verir. Zigotun bdlinmasi
naticasindo amoalo golmis blastosist yumurta borusu ilo horokat
edorok balaliga diisiir vo 0, miayyan muiddot balaligin epitel qati
ilo tomasda olmadan orada sorbast yerlosir. Blastosistin sorbost
yerlosmasi mixtalif organizmlordo mixtalif olur: mosalon, dag
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sicaninda bir neg¢o Saat, insanda 2-3 giin, sincabda, ayida va S. bir
neco ay davam edir. Bu dovrds blastosistds xovlu gisa amala galir
Vo homin qisa vasitosi ilo blastosist balaligin selikli gisas1 ilo
tomasda olur. Bu proses implantasiya adlanir. Bu andan batndaxili
inkisafin do1 dovrii baglanir. Xovlu qisa riiseymin toanaffusiinds va
qidalanmasinda istirak edorok xarici muhit kimi onun
formalagmasinda miihiim rol oynayir. Sonra (insanda tigiincii ayda)
plasenta (cift) meydana ¢ixir. Implantasiya prosesindo Vo
plasentanin formalasmasinda digor faktorlrla yanasi immunoloji
reaksiyalar miithiim rol oynayir.

B.P.Tokin va A.Q.Filatov (1953) miiayyan etmislor Ki, mama-
lilorin inkisaf edon yumurta hiceyrasi implantasiyaya qoador
antibiotik xususiyyatloro malikdir: yumurta hiiceyralori onlarla
bilavasito tomasda olan bakteriyalar1 mohv edir. Bundan basqa,
blastosistin boslugunda olan maye do bakterisid xisusiyyata
malikdir (daxili muhit faktoru). Potensial immunoloji shamiyyat
kasb edon bu xlsusiyystlor implantasiya prosesinds xisusi rol
oynayir. Blastosistin ifraz etdiyi antibiotik maddoalor balaligin
epitel qatinin dagilmasinda (arimasinds) istirak etmoklo implanta-
siya prosesinds foal rol oynayir. Bu proseslordo faqositar reak-
siyalar da mihim shomiyyat kasb edir.

Postembrional dévrds organizmin formalasmasi prosesi davam
edir. Bu dovrdos hormonlar boyiik rol oynayir. Endokrin va garisiq
vozilorin ixtisaslagsmus hiiceyralori torofindon ifraz olunan
hormonlar hiiceyralorin funksiyalarina, diferensiasiyasina va
formalasmasina ¢ox miixtalif tasirlor gostorir.

Embriogenezin ilk moarhalalorinds ixtisaslasmamis hiiceyralor
torafindon ifraz olunan mediator tipli fizioloji aktiv maddalordan
forgli olarag hormonlar vo neyromediatorlar fordi inkisafin
nisbaton sonraki marhalolorinds, homginin yasl orqanizmda tasir
edirlor vo onlar xiisusi ixtisaslasmig hiiceyralor torofindan ifraz
olunur. Buna goro do hormonlar fordi inkisaf zamani bir qodor
sonra, daha dogrusu onlar1 sintez edon huceyralorin diferensia-
siyasi baga ¢atdigdan sonra amolo galir.

Kimyavi torkibino g0ro hormonlarm oasas iki tipi vardir: 1)
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peptid (zllal) hormonlar, 2) steroid hormonlar.

Peptid hormonlar:

Insulin - ziilal, 52 amin tursusundan ibaratdir, madoalt1 vazi
ifraz edir, qanda sokorin miqdarini tonzim edir.

Timozin — 105 amin tursusundan ibarat ziilaldir, timus
vazisinda amala galir, limfositlorin yaranmasini tanzim edir.

Paratreoid hormon (parathormon) — 84 amin tursusundan ibarat
zulal, galxanabanzaratraf vozido sintez olunur.

Prolaktin — molekulyar kditlasi 25000 (= 227 amin tursusundan
ibarot) olan ziilal, hipofizin 6n paymin hormonu, siid vazisinda
stidiin sekresiyasini tonzim edir.

Somatotropin, boy hormonu — 188 amin tursusundan togkil
olunan ziilal, hipofizin 6n pay1 ifraz edir,hiiceyralorin béyumasini,
zulallarin sintezini vo boy artimimi tonzim edir.

Tireotropin — molekul kitlosi 30000 olan glikoproteidlar,
hipofizin 6n paymin hormonu, galxanabanzar vozin bdylimasini va
diferensiasiyasini tonzim edir (stimullasdirir).

Adrenokortikotrop hormon — 39 amin tursusundan toskil olunan
peptid, hipofizin 6n payinda sintez olunur.

Oksitosin, vazopressin — 9 amin tursusundan ibarat peptid,
hipofizin arxa payinda sintez olunur.

Relizing-hormonlar (xtsusi qrup hormonlar) — hiceyralordon
hormonlarin ifrazinda istirak edir. Onlar qisa peptid olub, hipotal-
amusun hiiceyraloari tarafindon hazirlanir.

Steroid hormonlar:

Estrogen — yumurtaligda sintez olunur, gadm cinsiyyat
alamatlorinin inkisafina soboab olur.

Progesteron — yumurtaliqda vo plasentada sintez olunur,
hamilaliyi tonzim edir, hamilolik hormonu adlanir.

Testosteron — toxumluq ifraz edir, kisi cinsiyyat alamotlorinin
inkisafin1 tonzim edir.

Hidrokortizon — bdyrokdstu vazin qabiq maddasinds sintez olu-
nur, enerjidon istifado etmoni tonzimloayir.

Aldosteron — bdyroakuistl vozin qabiq maddasinds sintez olunur,
elektrolit- lorin balansmi tonzimlayir.
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HORMONLARIN TOSIiRININ MOLEKULYAR MEX-
ANIZMi

Hormonlar spesifik tesiro malikdir, yani har bir miayyan
hiiceyralor grupuna tasir edir. Bu hiiceyralor qrupu “hadof toxuma”
adlanir. Amma, eyni zamanda, bir hormon mixtslif hadaf-toxuma-
lara tosir edir, mosalon, estrogen hormonu usaqliga, usaqliq
yoluna, sud vaziloring, hipotalamusa; hidrokartizon butun hicey-
ralora tasir edo bilir yaxud oksine, usaqliq hiiceyrasi mixtalif hor-
monlarm — estrogen va progesteronun hadofi ola bilir.

Hal-hazirda miisyyan edilmisdir ki, istanilon hormonun tasir
mexanizminin sabit va ilk halgas1 hadaf hiiceyrads yerlogon ziilal
molekulu — reseptordur. Mahz reseptor sayasinds hiiceyra miiay-
yan bir hormonun hadafi olur. Hormonun va reseptorun molekulu
acar vo qifil kimi bir sistem amola gatirir. Amma onlar bir-birindan
uzaqda Yyerloson muxtalif hiiceyralords sintez olunur. Bir-birina
uygun galdiyi t¢lin hormon va reseptor asanligla qarsiliqh tasir
edir. ©gar hormon bir deyil, bir nega tip hiiceyralora-hadaflors tasir
etdikda homin hiceyralor-hadaflor vahid sistemds inteqrasiya olu-
nur (birlasir) vo onlarin faaliyysti hormon sintez edan hiiceyralorls
aslagslonir (uzlasir). Bels hliceyralorin 6zlori tez-tez digar hormon-
larm yaxud sinir sisteminin nozarati altinda olurlar, naticods or-
ganizmin hiiceyralarinin batin tiplori yuxarida gostarilon koordi-
nasiyaya calb olunur, yani bir-biri ils alagalonir.

Mouiasir dévrds hormonlarm tasirinin molekulyar mexanizminin
coxlu hissalori aydmlasdirilmigdir. avvalca istor peptid, istarss do
steroid hormonlar reseptorlara birlasir vo hormon-reseptor kom-
pleksi amalo galir, lakin bu proses mixtalif hormonlar Ggln eyni
deyil. Peptid hormonlarin reseptorlar1 hiiceyralorin sothinds yer-
losir vo plazmatik membrana soxulur. Buna gdro do hamin
reseptorlara birloson peptid hormonlar hiceyronin sathinds gal.
Hiceyro membrasninin daxili torafindon reseptora adenilattsiklaza
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fermenti soykanir. Bu ferment hiiceyrads olan ATF-don tsiklik ad-
enezin monofosfat (tsikli AMF) tursusunun omoalo galmasini
katalizs edir. Bir ¢cox hormonlarin (adrenokortikotrop, glitkkagon va
s. hormonlarin) reseptorla qarsiligli tosiri adenilattsiklazanin
katalitik funksiyasinin aktivlosmasi ilo miisayiat olunur, naticads
fermentin  katalitik morkozinin foaliyysti doyisilir. Bunun
naticasinds huceyrads tezlikls tsiklik AMF-n qatiligr artir. Bu da
0z novbasindo miayyan qrup ziilallar1 fosforlasdiran vo onlarin
xassalorini doyison, o cimlodon, hiiceyronin xassasini doyison bir
cox fermentlor arasinda olags yaradir (vasitagilik edir). Yuxarida
tosvir olunan mexanizmdo tsiklik AMF vasitogilik rolu oynayir.
Adenilattsiklaza fermenti ilo yanasi hiiceyrada fosfodiesteraza fer-
menti do vardir. Bu ferment tsiklik AMF-i parcalayarag onu AMF-
o gevirir. Belaliklo, hiiceyrads tsiklik AMF-in miqdari iki fermen-
tin — adenilattsiklaza vo fosfodiesteraza fermentlorinin akti-
vliyindon asilidir. Adenilattsiklazanin  aktivliyi hormonlarla
tonzimlonir. Bu mexanizmds insulin yuxarida gostarilon hormon-
lardan forgli olarag adenilattsiklaza fermentinin aktivliyino monfi
tosir gostorir.

Steroid hormonlarin reseptorlart membranda olmur, onlar
hliceyronin sitoplazmasinda yerlasir. Buna gora do steroid hormon-
lar membrandan hiiceyroanin daxiline kegir. Steroid hormonlar lip-
idlords hall olur. Ona goérs do steroid hormonlar torkibinds lipid
olan membrandan  hiceyronin  sitoplazmasina  kegmok
gabiliyystino malikdir. Hiiceyrays daxil olan hormonun molekulu
sitoplazmada olan reseptorla birlasir, naticods hormon doyisilir vo
hormon-reseptor kompleksi amalo goalir. Bu kompleks nlvoys
daxil olmag qabiliyysti gazanir. O, niivado Xromatinlo birlosgir.
Ehtimal olunur ki, har bir hormon-reseptor kompleksi xromo-
somun mioyyan sahosi ilo oxsarhq toskil edir. Hormon-reseptor
kompleksi 6ziino oxsar olan sahs ilo qarsiliqlt tasirdo olarag xro-
mosomun homin sahasinds transkripsiyan1 aktivlosdirir.

Nisanlanmig hormonlardan (masalon, estradiol H yaxud C)
istifado etmoklo aparilan g¢oxlu todgigatlar vasitasilo hormonun
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sitoplazmadan nivado olan xromatino godor kecdiyi yol
Oyronilmis vo muayyon edilmisdir ki, hormon daxil oldugdan
sonra huceyrada trankripsiya aktivlosir, RNT-nin sintezi suratlonir
Vo sintez olunan RNT-nin spektri (isiq stialarinin ayrilmasi
naticasinda amoala galon rangli zolaglar) doayisilir. Malum olmusdur
ki, bir hormon eyni vaxtda RNT-nin mixtalif novlorinin, o
cumloadan ribosom RNT-nin sintezino induksiyaedici tasir gostarir.
Bu onu gostarir ki, steroid hormon darhal boyuk bir grup genlorin
tosirini induksiya etmoklo gen aktivliyinin induktoru vo effektoru
Kimi tasir gostoarir, naticads hormon-reseptor kompleksi genlari ak-
tivlogdirir. Miioyyan edilmisdir ki, nisanlanmis hormon-reseptor
kompleksi xromatino oxsayir vo 0 da histon olmayan (turs) ziilal
torkibli oldugu tiglin xromatina birlosir, naticads transkripsiya ak-
tivlogir.

Beloliklo, miisyyon edilmisdir ki, peptid vo steroid hormonlarin
tosirinin molekulyar mexanizmi tamamilo bir-birindan farglonir.
Birinci, peptid hormonlar hiuceyrays daxil olmurlar vo onlarin
reseptorlar1 hiiceyranin sathinds yerlosir. Ikinci, onlar ferment-
lorin, fosforlasmis ziilallarin aktivliyini doyismoklo oasason
sitoplazmanm fizioloji, biokimyavi, struktur vo morfoloji
xassolaring tasir edir.

Steroid hormonlar xromosomlara tasir edir vo gen aktivliyini
tonzimlayir. Lakin geyd etmok lazimdir ki, peptid hormonlarin
foaliyyat sferasi genisdir vo niva proseslorinds do istirak edir.
Molumdur Ki, nliva ziilallarmm (xromosomun histon va histon
olmayan ziilallarinin) fosforlasmasi vo defosforlasmasi xromo-
somlarm funksiyasini, o ciimlodon, onlarin translyasiya aktivliyini,
translyasiya prosesinin intensivliyini va s. doyisir. Naticado,
birbasa (diiziino) yaxud dolayr yolla hor iki tip hormonlar
huceyronin genetik aparatmm funksiyasmni tonzimloyir (steroid
hormonlar — berbasa, peptid — dolay1 yolla).

FORDI INKISAFIN HORMONLARLA TONZIMLONON
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BOZIi PROSESLORI

Hormonlar vo bdylimani, inkisafi tonzimloyan digar Kimyavi
maddalar energetik proseslors, ziilal va nuklein tursularinin biosin-
tezino, huceyroalorin diferensiasiyasina vo ixtisaslagsmasina tasir
goOstorir. Organizmin fordi inkisafina tosir edon hormonlari
monbayindan asili olaraq iki qrupa ayirmaq olar:

1. Ana organizminds sintez olunan hormonlar. Bunlardan
bozilori reproduktiv funksiyalar1 (qametogenez, ovulyasiya
proseslorini vo embriogenezin ilk morhalalorini) tonzim edir.
Botndaxili inkisafin xarakteri ilo alagodar olaraq mamalilords bu
hormonlar plasentaya daxil olarag noinki gametogenez
prosesloring, hamginin riiseymin inkisafina da tasir gostarir.

2. Inkisaf edan organizmin endokrin sistemlorinin ifraz etdiyi
hormonlar. Bu hormonlar isa hiiceyralorin bdytmasini, diferensia-
siyasini vo spesifik fizioloji — biokimyavi foaliyystini, naticodo
toxumalarm  diferensiasiyasini vo rliseymin formalasmasini
tonzim edir.

Riiseymaqadarki inkisaf proseslorinin hormonlarla tanzimi.
Oogenez va spermatogenez.

Cinsiyyat huceyralorinin yetismoasi proseslori tsiklik yaxud
movsiimi xarakter dasiyir. Qametogenezin tsiklinin parametrlori
Vo movsiimi aktivliyi yumurtaligi vo toxumlugun ifraz etdiyi hor-
monlarla tonzim olunur. Qonadlarin hormonal aktivliyi 6z
novbasinds hipofizin ifraz etdiyi qonadotropin hormonlarmin
nozarati altinda olur. Hormonlarin sistemli tonzimlomasi natico-
sindo gametogenez vs oositlorin yetismasi proseslori cinsiyyat sis-
teminin battn histo-fizioloji elementlorinin foaliyyati ilo koordi-
nasiya olunur. Hormonlar homginin oositlorin  bdytimasins,
yetismoasino vo ovulyasiya prosesine noazarot edir vo mayalanma
hadisasinin tomin olunmasinda miithiim rol oynayir.

Organogenez vo histogenezs hormonlarin nozarati
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Riiseym voraglorinin va asas orqanlarin amalo galdiyi dévrda
holo embrionun spesifik hormonlar1 sintez olunmur va inkisaf
prosesinin tonzimlonmoasi bir-birilo kontaktda olan huceyralorin
qarsiliql induksiyaedici tasiri vasitasi ilo hoyata kegirilir. Organo-
Vo histogenez zamani riiseymda hormonlar amolo galir. Homin
hormonlar organogenez vs histogenez proseslarini tonzim edir.

Reproduktiv (coxalma) orqanlarin inkisafinda
hormonlarin rolu

Kisi vo qadin c¢oxalma orqganlarinin inkisafinda hormonlar
muhum nazarstedeci rol oynayir. Masalon, momoalilords hormonlar
yalniz erkak cinsiyyat orqanlarinin axarlarmmn inkisafini miioyyan
edir. Hormonlar olmadiqda biitiin hallarda, o ciimlodon genetik
cohatdon determinasiya olunmus erkok fordlordo, disi cinsiyyat or-
ganlarmn axarlari inkigaf edir, daha dogrusu, miiller axarindan yu-
murta borusu formalasir, amma mezonefros vo volf axar1 degen-
erasiya olunur. Kisi cinsiyyst organlarinin axarlarmin inkisafinda
iki hormonal faktor istirak edir: 1. Embrional toxumlugun
hlceyralorinin - — interstisial  hiceyralorin - yaxud Leydiq
hliceyralorinin ifraz etdiyi testosteron. 2. Sertoli hiceyralarinin
ifraz etdiyi madda. Testosteron volf kanalindan toxumgixarici axa-
cagm vo hamginin xarici cinsiyyst orqaninin inkisafina nozarst
edir. Sertoli hiiceyralorinin ifraz etdiyi faktor iso miiller axarinin
degenerasiyasina cavabdehdir (ikinci faktor olmadiqda erkokds
miiller axar1 saxlanilir).

Qadin cinsiyyat orqanlarinin axarlarinin inkisafinda hormonlar
istirak etmir. Ehtimal olunur ki, cinsiyyat organlarmin axa-
caqglarinin erkoklords hormondan asili olmasi va disilords ise hor-
mondan asili olmamasi batndaxili inkisafla slagadar olaraq uygun-
lagmaya xidmat edir. Momolilords disi fordin hormonu asanligla
plasentadan kegir, hotta plasentada hormon sintez olunur.

Erkoklords ¢oxalma orqanlarmin inkisafi iki faktorun birlikdo
ardicil tasiri ilo alagodardir: 1) genetik faktor - Y-xromosomunun
genlorinin mohsulu. Bunlar diferensiasiya olunmamis cinsiyyat
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vazisinin beyin hissasinin huceyralorini vo toxumlugun kanal-
ciglarmin amalo golmasini stimullagdirir. 2) hormonal testosteron
va Sertoli hiiceyralorinin ifraz etdiyi faktor.

Postembrional dévrds cinsi yetiskonlik zamani inkisaf edan or-
ganizmin yetismis cinsiyyat vozilorinin ifraz etdiyi hormonlar
kigilordo vo qadmnlarda ikinci cinsiyyat slamatlorinin meydana
¢ixmasina sobab olur.

Oglanlarda dos va Kirok azalolori daha intensiv inkisaf edir,
darialt1 piy tobaqesi azalir, qurtlag boyiiyiir, sas kobudlasir, tizdo,
qasiqda va goltugun altinda tiikk ¢ixir. Ciyin genislanir, ¢canaq dar
olur.

Qizlarda skelet va azalalorin inkisafi ilo barabar ganagin 6lgiilori
artr, ¢iyinlori ensiz olur, sasi inco olur, darialt1 piy toxumasi ink-
isaf edir, siid vozilari boyuydr.

Belalikla, postembrional dévrds formalagma prosesi basa ¢atir.

BIOMIIMSI

Opranu3MuH YSKHUCHUHHUH HaxyJ] IOTYLCHHIH aptMachIHbIH
redpu-tCUKIMK mpocecuHs OoMumsa aevivnp. broims npocecu
KIMUNWAt, WHKUmAd wucst — Kehpuitiat ATHUITHKIAKAIAD.
UsSKUHUH aptbIMbl IISIM TeMpHU-I3BL MaJUISPUHUH (CKeNletuH
OroiiMscH, toXymanapblH MIMIIMSCH) torlaHMAachl IecaObIHa,
M MieHu mpotoria3MaHblH cUHte3u IecaObiHa Oarn Bepup.
Msic., OUtKUIspas MUCEHPSIHUH OIOJILHMSACH OUtSHIS BSI CaHJIbI
mpotoruiasMaHblH YSIKUCH aptMaiiaHaa, YSKUHUH aptbIMbl CyHyH
copyamacsl IecaObiHa seaup. bamra tapsabasH, eMOpuoHan Bs
EpKSH MmocteMOproHaN MAPUSIISUIAPUHAS YsSKU aptbIMbl MUHEPAT
MaJIAISIPUH toTIaHMAachl Wi sutarsgap onmyp. bssu mannapna
CaHJIbI BS TeHPH-1I3BI] YSSKUHUH aptbIMbl €ifHU Baxtaa Oarn Bepup.
by 3aman opraHu3mas miicedpsuisp OMONIHSAH, YoXallaH Bs
COHpayiap MUHepaJulaliaH kamOuas carist MIoBCyIyp. Msicalan,
Oy Imagucsais  OanbIITyNabblHBIH, JUNUIIPUH, OyHHY3YyH
OroMIMsIcH 3aMaHbl pact dsauHHp. bronMs naumu  Haxyn
MSALIIYATANLIBIPBUIMBIIT oJia Owitsip. butkumsipas Bs Ganbirnapaa
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OIOWLIMST TAMMHTUP, TYLUIAP/AA UCS MY/ UIAI IBIPBIIMBIIIIBIP.
ApteIr Tym HyBanmaH adpbUlaHgaH coHpa Owodnmup. [eiin
etquiuMu3 KuMu, OroMuMS Ha IUCEHPsUIIpUH  FOJIYIUISPUHUH
aptbIMBbI caiisicuns (0y 3amaH OHJIap OIOJIIHMIP) Haxy/1 OHJIApbIH
goxaJiMachkl IecaObiHa Oarmn Bepup. bupwHCH mmanmmga OrormMs
ayKcetuk, MKHHCH IIajjia ucs rnpoiudepatuB aaimanelp. Aykcetuk
OrOMIMSIsT HyMpy TypuIapa, isimsipatiapeia cCUpQsISpUHIS B
potatopuiiapasa pact »smuHHAp. By 3amaH IILICEHpSUISIPUH  Cailbl
naiumunamsas ranelp (OyHa eBtesnniia IMATUCSCH JEHWIHp) BS
OHJIAp aJsitsH HIUBS MOJMIUIOWANMACHIHBIH IlecaOblHa OOMIIHIIp.
[Mpomudepatus Oroitims Oup Heust tUIas OJyp: MYJItHUIUTHKAtUB,
aKKpECHOH BS peKyppeHt.

Myntunnukatus — OMIMS  3aMaHbl  WIKUH — LIICeHpsAIsH
HapaHMblll 2 mucedpssHUH ukucuas hens Oronuuup. Ilucelips
caitbl —H- msHascu cuscunsa 13ps apteip. fdsp -H- OroMIHMS
CalbIIbIp, O 3aMaH:

H,=2"

bnatoMepisipuH Bsl XAPCSIHD ILCEHPSIISIPUH OroNIHMSCH Oenst
Jenup.

AKKpecHoH OIOMIMS 3aMaHbl ISP OIOJIITHMSISTH COHpa HaJTHbI3
Oup TIIcerps WeHs OIOMITHIIP, O OUPH MIIICEUPs MCs OIOJITHMIIP BS
sicac uqucenpsiis yeBpuiup. Llucelipsa caitbl -H- au3 xstt uzps
apteIp:

H.=2n

AKKpecMoH OrOWIIMS OpraHblH KamOuwanm (310BIs)  BS
mddepeHcnoH carsiia aifppliiMaria Bs mLCeHpsIspuH OUPUHCH
HIMCCAISIH 2-CU  IUCCSIMA KeuMsikiisg sutarsiiapiaslp.  KamOuan
IIMCCANS KIOKIH YCY, OJYHCabblH KaMOHM ratbl, OabbIpCabbIH
kpuntanapsl  aupaup.  Jduddepencuon  mynceiipsuiip  ucs
MUHepajama Haxya MsmB osia Oowistp. Msc., GanbIrTyiabblH,
JTUIUTISPUH, cawIiapblH B OylHY3yH OIOHIIMsCH 3aMaHbl 4YoXajama
CAIICHH/SAH YbIXaH LILCEHPsUIIp MUHEpauIalbslp. babblpcabblH
B tsHADIIC HOTUTapbIH CEMKIIN TMIIAChIHBIH OFOMIIMSICH 3aMaHBbI
ucs qoxajiMma CallICUH]SH YbIXaH LI CEUPSIISP
mddepeHcuanIamslp Bs MIILB OIYP.
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Pexkypent OroiiMst MydatUIUIMKatuB BS aKKPECHOH OIOMIIMS
apacbIH/ia apJibIl MroBre tytyp. MnkuH niicepsasas HapaHMblIi 2
HIICEHPSIHUH UKUCUIS OIONIHI, JJAKWH OHJIAPHIH OOJIHMSICH 2
HACWIIAH OupwHas Oarmn Bepup. Ssp Oenst OroMMs OWp WIIKUH
HIICeHpsIsTH Oamaibipca, apAbICHUT HACHIUTSPAS ILICEHPSIISIpUH
caitpl ®MOOHAYYM CHIPACKIHBIH caifbiHa Ospabsp omacar: ...2, 3, 5,
8, 13, 21,... By cbipaga wisgp psrsiM sBBSUL SUISH PATSIMIIIPUH
camunup: 1+2=3; 2+3=5; 3+5=8 Bs c. PekxypeHnt Oroiims anukan
MepucteM ratelHIa Bs Asipy enutelt ratblHaa Oall Bepup.

Msinymayp ku, OroWIMsl cLpsty YKl MitaHacuoaup:

aW/dt=kW,

K —OwluMs cupstud aMcanblaelp. by Mynturuinkatus
OIOMIIMSHUH tTHIUHUIUD.

JHW=Kt

By saMcanmaH s10puHAIN KUMH, -K- sMcajibl caOut ragannua
OroiiMs mpocecu A3 xstt uis udansg onynyp. Makumad ap3uuas
MYJItUTUTMKAtUB ~ OIOWIIMSIHUH — CUPAtMHUH — a3aiMachlHbl  -C-
IISKWUIA XAtt W SI0CtIpMSIK oJiap.

aW/nt=k,
WSHU OIOWIIMSI CHpsItd JauMUIUp. by akKpecHMoH OHONIIMSIHHUH
tTHIMHAK TAD.

Yox caiinel taaruratmap HAMCACUHISA MSUIyM OJMYLIAYDP KW,
OpraHu3M/Js OOWLMSHHM JISHAMISH BS te3JILAUPSH MaJasiisp
MIOBCYIIYp. Msic., 6abblpcarOonuTyriyaap/a, WsUIrsBy Bsl Hactbl
rypuiapia OroMIMSHU Bsl pe3eHepacuilanbl JISHAUIAH MaJsuIsap
O ITHUH apXa LI0OSACUHUH OrOMLIMSICHHU 151 JIAHAUup. broiums
IIPOCECUHU CtUMYJUTALIABIPAH MAJUISAps TaJIXaHBApU BSA3UHUH Bsl
mUnoGu3uH IMOpMOHIapsl auauup. Wtamilan Ouonory JleBu-
MoHntanuunu tapsipUHISH T'YIIapblH pULIEHMIISpUHAS B HEeHU
JObYAMYII MAMSUIMIISPAS CUHUDP TaHTIWJISPUHUH LIUIEptpodHuK
OIOWLIMSCHHM CtUMYITAIIBIPAH MAJSUIAP alllKkap OJYHMYILIAYD.
Onnapa «CHHUPISIPUH OORIIMSACH aMUIIN» afibl BEPUIMHULIIUD.

AJLtometpuk OroMIMs.

Mynturnnukatus OOWIMSHUH t{STHIMAWHISH 3aMaH BalllUIu

YbIXapblIca, OHJIA!
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i/ nx=xk(i/x),

K — aJJIOMEtpUK OIOHUIIMSHUH SIMCAITHI;

-X- BSl M- OpraHU3MMH MUSUISH IUCCAIIAPUINAD.

K > 1 oJyica -ii- -X-1IH gama te3 OrWIHAIp BS skcuHs. Jlanmu
aJtoMetpuk OroMnMs ni3 xstt uist udans oayHyp. AJUToMetpuk
HUCOSIt HSWMHKA USKUAWS eJSCSAS FOITYI JIOCUIPUCHIIAPS  auT
OJIyHYP. MsiC., S-alsIbIT yIIabblH OAIIBIHBIH BSI OSASTHUHUH YSIKUCU
1:1 HucOstuns, 9-aitbir yimaraa ucs 1:3 HucOstunns onyp. Menu
JIObYNIMYII yiiarja 0y HucOst 4:1 HucOstuns, Oroiyk nucanaa 1:8-
st Osipalspaup. AJometpuk OOMIIMST 3aMaHbl OSIISTHUH OFOMIIMSI
cupstu BsSi OHYH aWpbl-alipbl MIUCCAISIPUHUH (CUMIIKIISIPHH,
S3SUBUIAPUH) OroiiMs cupsitu Oup-Oupuns mitanacu0 onmyp. by
4oX BacHOAMp, YLHKHU SKC tAraupAs OIOMIMSH OpraHus3M 103
YSIKUCH altbIHAA SI3UIIMHUIL OJ1ap ibl. MsIC., -Hi- CHIMIMIIH €HUIUPCS,
-X- y3yHy, Oy 3aMaH K > 1 oJIMaJTbIIbIp.

AKKpecMoH OIOUWIIMSHUH tSHIUWWHISH 3aMaH BallldJUHU
ypIxapcar, oypna:

IX/ai=K, X=KIii,

-X- BSl - MUXtsuu smamMsataspaup, Mac., eMHH OalIaHbbIChIH
WHKHUIIa(BIHBIH MIxtsud HctUraMstisipuHu S10CtApHUp.
MyItUITUKatuB  OIOWLMANMSIAH — (sIpriim  oylapar akKpecuoH
Oroms 3aMaHbl UISHAACH OXIIAPIIbIbIH ropyHyo
CaxJIaHBUJIMAChlHbl X=Ki tsHiuiK osioctapup (OyHa mwucam —
OyHHY3JIapbIH OIOUIIMSCUIHD).

BroiinMms 310ctapucHIIsipu.

-K- sIMcaJibl aJUIoMetpuK OFOMIIMSI IMYLH JauMH IOl 1iecad
ostyHyp. JlakuH OssTHUH MUXtSUTH ) MUCCITSIPUHIS O, QSAPTIISTHUP.
Msic., fleHdsacuH sitpadbIHBIH apalibil CerMEHtMHUH sIMCalbl 1-4
Osipabspaucs, auctan wuccesanas (apanbl  WepisimsiH) k=1,05,
npokcuman mmcesiasa (Haxei camsnsg) k=0,9. Droctsapucumsap 2
Momna padummis  Ownap: 1) OroHIMs  3rOCtIpUCHIISIPUHUH
ucturamsitu  JAMUAIOIMAISH ~ OHJIAPBIH  JICISAHMSCH BS  Ma
3IUQIAHMSIICUHIIAH HOapsataup; 2) OwoliMs  SIOCtIpUCHIISIPUH
Moau¢pukacuiia ucturamstu  gsumwiup.  bupuHcn - Hosuta
SIOCtIPUCIIIAPUH IAUUIIIIMACH OHYpbaIbIIapbIH sitpadIapbIHBIH
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tIKaMIPIIH ~ MHCANbIHAA JIOCtIpMsAK oniap. bermbapmaris
atpaduapblH  tAKaMIUl — HAtHCACHHAA — HapaHmachl — OroWnMs
SIOCtIPUCHIIIPUHUH tSIIPUCAH ASHUIIMIMICUHUH HItUCACUIUP.
Wusumuc 6uonory lapcu TomrcoH GrofMst 210 CtsIpuCHIIIPHHIH
TauMU ITAUIIMSACUHS OPTaHU3MIISIPUH tIKaAMIPIIHIIH 1ICYITy KUMU
Oaxeipapip. O, «koopauHatimapelH tpaHchopmacuiiay IICYIYHY
upsu cupMuianp. bens xu, sa3sp manceica Oup 1elBaHbIH Bs Ha
OpraHbIH KOHtypYy I3SIpUH/IA A130Yycaribl KoopauHat topy roiicar,
coHpa Oy topy ceixcar, naptcar, s3csiK, WsHH caas (acuisicus
nebopmacuiianapa ybpatcar, onHaa jaedopmacuiiaiia MsIpy3
raJMBIII KOOpAnHat topyH1a IISIMUH KOHtYPY YSIKCSIK MJIKUH HIOBS
TOLIYM OJIaH HIOBJISIPUH peall (hopManapbIHbl ana OHIIIpUK.
broitiMst mpocecuHst MIXtsuud amMmmIsAp tACUp SOCtIpHp:
abmotuk Qaxtopmapgan — temmepatyp, Iy3JIydayr, OKCHICHHUH
MUTAAPHL, pityOst Bg 6. MsiC., Ap030PuIT MUTUSIIK 25°-159H HLIKCSIK
OJIaH MITITUt IS 1ama te3 OFUITHIIP, TaKWH IOTYIIIPU KHIUK OJIYP.
temmepatyp 25°-75H ammabbl 0Jica OFOUIMS JITHAIUHHUD, FOIUILISAP
HCS doXanblp. MIKCAK temmepatypia HIOMUATYHPYT epKsiis,
amranbl temrepatypaa ucs numuiis ukumad eaup. Putudst 70%-
JSTH alliabbl OJIaH IMAJIa YSHUPLKIHUH OIOWIIMSCH JITHIUHUD,
iyxapsl onayrna cupstnsaup, 70-75% apackl onapca uHkuag
navianeip. llleiiBan Oup MIasat ac ramapca, CoHpa HOpPMai
ryjajaHMachl 0spra ojxapca MUBAa3HHAUIAILAUPUCH OOMIIMS Oar
BepAcsK. by 3aMaH 1miefBaHbIH YSKHACH Bsl FOIULIISIPU I'bICa MIIAL
SP3UHA aptbl0 HOpMaJ roctsapucuiis yateip. VctssHUISH OpraHbIH
BAATSHMSCM — 3aMaHbl  OMp  Heus  MIUUIAtISH  COHpa
MUBa3UHAUIAIIUPUCH OIOMIIMS B pedeHepacuila HAtUCACUHISL
UIIMUH OPTaH Bs Ha OHYH 3SISJITHMUII IIUCCSCU Ogpria OIyHYp.

COXALMA

Coxalma canli organizmlora xas olan xassalordan biridir. O,
canlinin hayatinda ¢ox boyiik oshomiyyat kosb edir. Yalniz goxalma
naticasindo noviin yasamasi miimkiin olur, canli orqanizmlorin
nasillori bir-birini avoz edir, irsi xdsusiyyatlor nasildon noslo
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oturalir. Forma vo xarakterino goro ¢ox mixtalif olmasina
baxmayaraq ¢oxalmanin iki tipi vardir: cinsiyyatsiz va cinsiyyatli
coxalma.

Cinsiyyatsiz yaxud vegetativ ¢oxalmada (latinca vegeto — bo-
yuyuram) cinsiyyat hlceyrslori istirak etmir vo meyoz bolinma
yoxdur. Yeni organizm somatik hiiceyrolordon inkisaf edir.
Vegetativ goxalma zamani orqanizmin miioyyan bir hissasi ondan
ayrilir vo regenerasiya naticasinds yeni, tam organizmo gevrilir. Bu
tip coxalmada, calag miistasna olmagla, bir valideyn (ford) istirak
edir. Cinsiyyatsiz c¢oxalma bitkilordo genis yayilmisdir.
Heyvanlarda bu coxalmaya ¢ox az tesadif edilir. Bitki vo
heyvanlarin oksariyyatinds cinsiyyatli coxalma miisahids olunur.

Cinsiyyatli ¢coxalma yalniz cinsiyyat hiiceyralori vasitosi ilo
gedir. ©ksor organizmlords iki muxtalif cinsiyyat huceyralori —
yumurta hiiceyrasi vo spermatozoidlor (yaxud spermilor) istirak
edir. Yalmiz partenogenez yolla ¢oxalan orqanizmlords bir
cinsiyyat hiiceyrasi — yumurta hiiceyro istirak edir. Cinsiyyatli
coxalmada istirak edon fordlorin do sayr miixtolif ola bilir.
Hermofrodit va partenogenez yolla coxalan organizmlards bir ford,
amma oksar ayr1 cinsli heyvanlarda iki ford — erkok vo disi fordlor
istirak edir.

Ovvalki movzularda cinsiyyatli ¢oxalmanin otrafli tosvir
olundugunu nozoro alaraq burada cinsiyystsiz ¢oxalmanin for-
malar1 hagqinda moalumat verilir. Cinsiyyatsiz (vegetativ) ¢oxal-
manin asagidaki formalar1 vardir vo onlar muxtslif organizmlords
miisahidos olunur:

1. Ikiya bolinmakls - bir hiiceyrali heyvanlarda (am6bds, yasil
evglenada, infuzorda, sporlularda), bitkilordo (bir hiceyrali
yosunlarda), bakteriyalarda va s.

2. Sporla (yaxud zoosporla) — gbbaloklords, sibyalordo,
coxhiiceyrali yosunlarda, mamirlarda, qijikimilords.

3. Tumurcuglanma ilo - gdébaloklords, bagirsagbosluqlularda,
strfosixorda- lilarda vo s.

4. Mitseli ilo - gOboaloklorda

5. Yer(Ustu vo yeralt1 vegetativ orqanlarla (miixtalif tsullarla) —
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ortulutoxumlu bitkilarda

6. Calagla — ortlitoxumlu bitkilards

7. Poliembrioniya. Poliembrioniya embrional inkisaf marhoalo-
sindo bas verir va cinsiyyatsiz ¢oxalmanin digor formalarinda
oldugu kimi, yeni orqanizm ixtisaslasmamis somatik hiiceyralor-
don inkisaf edir. Poliembrioniya hadisasi ilk dofo botaniklor
torofindon askar edilmisdir. Heyvanlarda iso bu hadisani ilk dofa
1886-c1 ildo I.I.Mecnikov kosf etmisdir. O, meduzalarda blastu-
lanin pargalanmasini va har hiiceyra qrupundan organizmin inkisa-
fin1 miisahido etmisdir. Bozi bagirsagbosluqglularda planula yaxud
blastula morhoalasinds poliembrioniya bas verir.  Minicilords
morula marhalasinds poliembrioniya meydana ¢ixir. Morulada
hiiceyralor iki qrupa ayrilir vo hor qrupdan mdstagil organizm
inkisaf edir.

Muxtalif onurgali heyvanlarda poliembrioniya hadisasine rast
galmak olur. Amfibilords, quslarda blastomerloari bir-birindan
ayrrmaqla, momolilords - armadil adli zirehli kisali mamalilords
tobii olaraq poliembrioniya miisahido edilmisdir. Zirehlo ortiilmiis
Kisali momolido blastosistin bélinmasi noaticasinds bir necs
riiseym zonalar1 (sahalori) amolo galir vo hor zonalardan yeni
sorbost riiseymlor (4 yaxud 8 riiseym) inkisaf edir. Yeni riiseymlor
Umumi plasenta icarisinds yerlogir, amma har bir riiseym sorbast
amniona malik olur.

Insanda eyni yumurta ekizlorinin inkisafini da poliembrioniya
hadisasi hesab etmok olar.

REGENERASIYA

Regenerasiya (latinca regeneratio) soziiniin harfi monasi barpa
yaxud yenilosmo demokdir. Bioloji monada regenerasiya
organizmin itirilmis vo zodalonmis hissalorinin barpast demokdir.
Regenerasiya hadisasi organizmin toskilinin miixtalif soviyys-
lorinda: molekulyar, hliceyrs, toxuma va organlar saviyyslorinds
miisahido edilir.
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Molekulyar regenerasiya hiiceyrads kimyavi maddalarin mole-
kullarmin daim pargalanmasi va sintezi ilo slagodar olan prosesdir,
daha dogrusu, hiiceyradoki kimyavi maddalorin mohv olmus
molekullarinin yenidon barpa olunmasidir. Bioloji todgigatlarda
nisanlanmis kimyoavi elementlorin yaxud birlosmoalorin tatbiq
olunmasi naticasinds miayyan edilmisdir ki, miixtalif toxumalarin
hlceyralorinde daim maddalorin mibadilasi vo yenilosmasi bas
verir.

Molekulyar regenerasiya hiiceyro regenerasiyasina sabab olur.
Huceyro regenerasiyasi hiiceyro strukturlarinin, xromosomlarin,
muxtalif organoidlarin (masalon, mitoxondrilorin, sentriollarm,
lizosomlarin va S. organoidlarin) barpasidir.

Toxuma regenerasiyasi toxumanin itirilmis hissalarinin barpa
olunmasidir. Masalan, insanda va biitin mamalilarda niivasiz oldu-
gu ticlin mahv olmus eritrositlorin daim yenilari ilo avaz olunmasi,
doridoki epitel toxumasinin xarici qatinin 6lmiis vo buynuzlasmis
hliceyralorinin altdaki gatin hiiceyralori ilo avoz olunmasi, kasilmis
tiklorin vo dirnaglarin uzanmasi, daxili organlarm epitelisinin
tozolonmasi toxuma regenerasiyasidir.

Zodslonmis vo kasilmis orqanlarm yenidon barpasi orqan regen-
erasiyasi adlanir. Xarakterino Vo mexanizmino gbro toxumalarin
yaxud organlarin regenerasiyasinin iki tipi ayird edilir: fizioloji vo
reparativ regenerasiya.

Fizioloji regenerasiya

Fizioloji regenerasiya toxumalarin vo organlarin normal hoyat
foaliyysti zamanmi onlarin mohv olmus, itirilmis hissalorinin
(hticeyralarinin) daim yenidon barpa olunmasidir. Miixtalif tox-
umalarda vs organlarda hiiceyradaxili strukturlarin va hiiceyralorin
0zlorinin zodalonmasi  muxtalif amillordon: funksional rejimdan,
ixtisaslasma doaracasindan, zodaloyici amillorin tasirindon va s.
amillordon asilidir. Hiiceyralorin intensiv foaliyyati strukturun
dagilmasi, enerji ehtiyatinin tiikonmoasi ilo miisahidos edilir, bunlar
iSo huceyrodaxili biosintetik aparatin aktiv islomasi ilo yerino
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yetirilir. Ogor diferensiasiya noticasinds hiiceyralor biosintetik
aparatin bir hissasini yaxud tamamilo butln hissalorini itirarss
(masalan, eritrosit), 0 zaman homin hiceyrs itirilmis hissalorini
borpa edo bilmir vo mohv olur. Toxuma vo orqanlarin
hiceyralorinin mohv olmasmim digor Sobobi Xxarici fiziki vo
kimyavi amillorin birbasa zodaloyici tasiri, huceyranin 6zunin
yaxud digar hiceyralorin metabolizm mohsullarinin zohorlayici
tosiridir. Bitun hallarda toxuma vo orqganlarin struktur tamligi vo
funksional xtisusiyysti pozulmur.

Fizioloji regenerasiya iki saviyyado miisahido edilir: mole-
kulyar va hiiceyrs saviyyasindoa. Buna miivafiq olaraq fizioloji re-
generasiyanin iki novii ayird edilir: molekulyar vo proliferativ.
Molekulyar regenerasiya biosintetik aparatin  komoayi ilo
hiiceyradaxili elementlorin (komponentlorin) miqdarinin barpa
olunmasidir. Fizioloji regenerasiyanin bu novii biitiin toxuma va
organlar Gcun xarakterdir. Bu ciir regenerasiya huceyralori
bélinmoa yolu ilo regenerasiya gabiliyyatini itirmis toxumalar {igiin
daha ¢ox shamiyyatlidir. Masalon, sinir toxumasinin hiiceyralori
yalniz molekulyar (subhiiceyravi) saviyyads barpa olunur. Onlarin
béliinmasi yalniz patoloji hadisalor zaman1 miisahido edilir.

Proliferativ regenerasiya diferensiasiya olunmus yaxud embri-
onal tip huceyralorin bélinmasi yolu ils hlceyralorin migdarinin
borpa olunmasidir.

Bir cox toxumalarda, xususils, birlosdirici vo epitel toxuma-
larinda xtisusi kambial hiiceyralor vo onlarin goxaldig1 ocaqlar (yu-
valar) vardir: bu ciir hiiceyralora vo ocaqlara nazik bagirsaq
epitelinds, simik iliyinds, billurun epitelinds va darinin epider-
misindo rast galinir. Ad1 ¢okilon toxumalar yiiksak proliferativ fizi-
oloji regenerasiya gabiliyyatino malikdir. Bu onunla slagadardir
ki, eritrositlor, bagirsaq epitelisinin, biillurun va darinin epidermis-
inin huceyrolori dar ixtisaslagma noticasinds biosintetik aparati vo
molekulyar soviyyoado regenerasiya qabiliyyatini itirirlor. Bu
hlceyralor qisamiiddatli foaliyystdon sonra mahv olurlar. Masalon,
istiganli heyvanlarin eritrositlorinin yagama miiddasti orta hesabla
2-4 aydir. Bu miiddat orzinds eritrositlorin biitiin populyasiyalar1
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mohv olarag yenilori ilo ovaz olunur. Istiganli orqanizmlarin
bagirsagmin epitelisindo proliferativ regenerasiyanin siirati daha
yuksakdir. Onun xovlarinda hiiceyralorin yasama miiddati iki sut-
kadir, yani har iki sutka arzinds btiin epitel hiiceyralori bagirsaga
tokallr vo fasilosiz olaraq yenilari ilo avoz olunur. Toxumlugun
spermatogen toxumasi da hamginin fasilasiz regenerasiya edir. Bu
cur fasilosiz regenerasiya ¢coxlu migdarda spermatozoidlorin hazir-
lanmasi ils olagadardir.

Fizioloji regenerasiyanin siirati Vo xarakteri toxumanin fizioloji
xususiyyatlori (toxumanin funksiyasinin intensivliyi vo soraiti) ilo
muoyyan edilir. Buna goro do fizioloji regenerasiya adlanir.
Onurgalilar tokamiilli prosesinds toxumalarm funksiyalarinin in-
tensivlogmasi bas vermisdir vo buna miivafiq olaraq onlarin fizi-
oloji regenerasiyasinin aktivliyi doyismisdir. Buna géro do So-
yuqqganli heyvanlara nisbaton istiganlilarda toxuma va organlarin
fizioloji regenerasiyasinin intensivliyi yiiksalir. Masalon, quslara
vao mamalilara nisbaton baliglarda vo amfibilords bagirsaq epitelis-
inin tozolonmasi stirati gox asagidir. Quslarda vo mamalilords me-
tabolizm proseslarinin Gmumi intensivliyi fonunda fizioloji regen-
erasiyanin har iki névu siratlo gedir.

Reparativ regenerasiya

Reparativ regenerasiya organizmin zadslonmis, tobii yaxud stni
yolla kenarlanmus, aradan ¢ixmuis hissalarinin yenidan barpa olun-
masidir. Reparativ regenerasiyaya hom do organizmin his-
salorindan tam organizmin barpa olunmasi aiddir. Bu hadiss ibti-
dailarin, stingorlarin, bagirsagbosluqlularin, yasti va halgovi qurd-
larin vo s. heyvanlarin cinsiyyatsiz ¢oxalmasi zamani miisahido
edilir. Reparativ regenerasiyadan forgli olarag, cinsiyyatsiz ¢ox-
alma organizmin hissalorinin konarlanmasi yaxud zadalonmasi ilo
olagadar deyil. Cinsiyyatsiz coxalma kéhna organizmin badaninds
tobii yolla yeni fordin amolo golmasidir. ©ksor hallarda cinsiyyat-
siz goxalma yolu ilo amalo galon fordlor koloniya amolo gatirarok
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0z aralarinda morfoloji va fizioloji alagslori saxlayirlar. Cinsiyyat-
siz ¢oxalmanin reparativ regenerasiyaya oxsar cohoti do vardir.
Bozi hallarda cinsiyystsiz ¢oxalma da coxalan organizmlorin
(masalan, bagirsagbosluqlularin, qurdlarin va s.) ayri-ayr1 hissalora
dagilmasi ilo olagodardir, daha dogrusu, sanki orqanizmin 6z-
6zilinii pozmasi ilo slagodardir.

Zadalonmays cavab olaraq hayata kegirilon regenerasiya pro-
seslori muxtalif organizmlords ohato etdiyi hissanin hacmina gora
farglonir va mixtalif formada bas verir. Buna miivafiq olaraq re-
parativ regenerasiyanin miixtalif tiplori vardir. Malumdur ki, or-
qanin kigik qaliq halinda olan hissasindon tam organ barpa olunur.
bu zaman yeni yaranan hisss zadolonmis yerds formalasir. Bu
tisulla bas veran regenerasiyaya quyruglu amfibilorin otraflarinin
borpa olunmasini misal gostormak olar. Yalniz zadalonmis yerds
blastemalar omolo golir. Regenerasiyanin bu tipi uzanma regen-
erasiyasi — epimorfoz adlanir. Epimorfoz zamani orqanm qaliq
hissasi uzanir. Digor hadisalords, masalon, ibtidai onurgasiz hey-
vanlar1 — hidrani, planarini siini olaraq ¢oxlu ki¢ik hissalora
boldikds har bir hissadon tam organizm amols golir. Baxmayaraq
ki, burada da uzanma bas verir, lakin o, epimorfozdaki uzanmadan
forqli olaraq yalniz zadslonmis yerin deyil, biitiin orqanizmin ele-
mentlorini barpa edir. Bu tip regenerasiya yenidan toskil olunma
yaxud morfllaksis adlanir. Bazi halda, mosalon, hosoratlarin otra-
flarinda regenerasiya epimorfozla morfllaksisin kombinasiyasi
yolu ils hayata kegirilir.

Regenerasiyanin iiglincii tipi endomorfoz yaxud diffuz regen-
erasiya adlanir. Bu zaman zodolonmis yerin daxilindo spesifik
reaksiyalar bas veriri. Buna goro endomorfoz hipertrofik regen-
erasiya da adlanir. Endomorfozda organ omolo goalmayarak
zodolonmis yer (yara) 6zii barpa olunur. Endomorfoz asasen
istiganli heyvanlar {igiin xarakterdir. Lakin momali heyvanlarda va
insanda zadslonmis yerds orqanlarin yaxud xirdalanmis ayri-ayri
hissalordon tam organizmin yenidon barpa olunmaq gabiliyyati
yoxdur, yani epimorfoz vo morfllaksis olmur.
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Regenerasiyanin mexanizmi

Regenerasiyanin mexanizmi orqanizmin yeni amalo galon his-
salorini tagkil edoan hiiceyralorin monsayi ilo alagodardir. Regen-
erasiya artiq formalasmis orqanizmds bas verir. Homin organizm-
do diferensiasiya proseslori, toxumalarmin ¢oxunda hiiceyralarin
bélinmasi proseslari zaifloyir yaxud dayanir. Regenerasiya tigiin
hiiceyralorin U¢ monbayi ayird edilir.

1.Embriogenezin gedigindo saxlanilmis az diferensiasiya olun-
mus hiiceyralor: sutun hiiceyralori, kambial hiiceyralor, adventisial
hiceyralor (perisitlor) vo s. Embriogenez zamani siitun
hiceyralorinin toxuma vo organlar1 formalagdiran hiiceyralori
omoalo gotiron populyasiyalari regenerasiyani tomin edir. Sutun
hlceyralorinin  bir hissasi yashi orqanizmdo ehtiyat halinda
saxlanilir. Homin ehtiyat hissalorinin istiraki ilo regenerasiya had-
isosi bas verir. Regenerasiyanin bu isulla getmasine ibtidai
coxhiiceyrali heyvanlarda, mosalon, bagirsagbosluqlularda va
gurdlarda tesadiif edilir. Bu heyvanlarda ehtiyat halda saxlanilan
kambial hiiceyralor regenerasiya zamani zodalonmis yera toplanir.
Bu hiiceyralardan badonin bitiin hiceyralari amals galir.

Ehtiyat halda saxlanilan hiiceyralor ilo yanasi orqanizmdo olan
satellit adlanan az diferensiasiya etmis hiiceyralor do regenerasiya
zamani hiiceyralorin monbayi olur. Skelet oazalslorinds regen-
erasiya Ucun hiiceyro monboyi olan satellit hiiceyralor askar
edilmisdir.

2. Definitiv (tam inkisaf etmis) toxumalarin hiiceyralorinin
dediferensiasiyas1 vo rediferensiasiyasi (latinca de — geriys,
diferentia — muxtsliflik, re — yenidon). Dediferensiasiya vo sonra
rediferensiasiya yeni diferensiasiya olunmus hiiceyralorin amala
golmoasi yollarindan biridir. Bu tisul bir ¢ox hadisalorda, masalan,
quyruglu amfibilorin otraflarinin regenerasiyasinda yaxsi nozoro
carprr. Otraflarin regenerasiyasi epimorfoz tipli regenerasiyadir.
Yara sathinds blastema adlanan diferensiasiya olunmamis hiicey-
ralor konusvari formada toplanir, yoni dediferensiasiya (geriys ink-
isaf) miisahido edilir. Burada skelet elementlori, eninozolaqli
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ozalalor, gan damarlar1 vo birlosdirici toxuma yenidon diferensi-
asiya olunur. Demali, blastemada huiceyralorin dediferensiasiyasi
bas verir, bunlar iso sonra yeni toxumalarin formalagsmasinda is-
tirak edirlor. Amma dediferensiasiya axira qadar getmir vo har tip
hliceyra rediferensiasiyanin gedisinds yalniz 6zl 6ziinii toradir.
3.Regenerasiya zamani transdiferensiasiya vo metaplaziya
(latinca trans — oradan, vasitasilo, yani diferensiasiya vasitasilo, lat.
metaplasis — ¢evrilmo). Regenerasiyani toamin edan yollardan biri
do transdiferensiasiyadir, yani diferensiasiya olunmus hiiceyralarin
bir tipinin digarina ¢evrilmoasidir. Transdiferensiasiyanin yiiksok
formast olan metaplaziya riiseym varaqlorindon  birinin
toromolarinin digor riisseym varaglorinin téromoalorinoe gevrilmosi-
dir. Demali, transdiferensiasiya yaxud metaplaziya naticasinds
hliceyra va ya toxuma ona xas olmayan Xxususiyyst gazanarag,
digar tip hiiceyra vo ya toxumaya cevrilir. Belo proseslor bir sira
onurgasiz heyvanlarda, masalon, halgavi qurdlarda, nemertinlords,
bagirsagbosluqlularda, assidilordo miisahido edilir. Belo Ki,
boadonin 6n hissasindon nemertinin orqanizmi tam sokildo barpa
olunur, mezenxim elementlorindon bagirsaq amolo golir. Meta-
plaziya nainki regenerasiya, hamginin cinsiyystsiz ¢coxalma za-
man1 miisahido edilir. Hliceyra vo ya toxumalarin metaplaziyasi
yaxud transdiferensiasiyasi bu va ya digar tasirdan, o climladan or-
ganlarin induksiyaedici tosirindon asilidir. F.Smidt mioayyan
etmisdir ki, meduzada izole olunmus eninazolaql azalolordan saya
azalo, hazm va interstisial hiiceyralor, lakin entoderma ilo slagada
oldugda ham da sinir hiiceyralori amolo galir. Transdiferensiasiyaya
onurgali heyvanlarda da — baliqlarda vo amfibilords tosaduf edilir.

SOMATIK EMBRIOGENEZ

Ayri-ayr1 somatik hiiceyradon yaxud somatik hiiceyralor kom-
pleksindan tacriiba vasitasilo stini olaraq yeni organizmlarin ink-
isaf etdirilmosi somatik embriogenez adlanwr. Bu hadiso for-
malagmanin xarakterino Vo genezisino goéro regenerasiyadan tama-
milo forglonir. Somatik embriogenezds avvalki fordilik, qltblik va
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simmetriya itirilir, yeni organizm amals galir.

Somatik embriogenez hadisasi cinsiyyatsiz ¢oxalmanin bozi
formalarma oxsardir. Somatik embriogenezi az inteqrasiya olun-
mus, cinsiyyatsiz yolla ¢oxalan organizmlords tocriibs vasitasi lo
asanliqla yaratmaq olur. Somatik embriogenezdo hiiceyra organiz-
mdon ayrilir vo buna goro k6hno organizmin tocrid olunmus
hiiceyranin inkisafina inteqrativ tosiri olmur.

Somatik hiiceyralor bolunmak gabiliyystino malik olur vo néva
xas olan alamatlori, 0 cimlodon, xromosom aparatini tam saxlayir.
Bélinmaloari ilo olagodar olaraq hiiceyralor dediferensiasiya olu-
nur, onlarin formalagmasi labil xarakter dasiyir (doyisilir) vo bu
hliceyralor somatik embriogenezs baslangic verir.

Somatik embriogenezo ham bitkilords, hom do heyvanlarda
tosadif edilir. Bitkilor heyvanlara nisbaton az inteqrasiya olunmus
organizmlordir. Cinsiyyatsiz coxalma an ¢ox bitkilor tgiin xarak-
terdir vo onlarda eksperiment yolu ilo somatik embriogenez
yaratmaq asandir.

Beqgoniya bitkisi Uzarinds asagidaki tacriibs aparilmisdir. Onun
yasl yarpaglarinda metal boru vasitasilo bir-birina yaxin ¢oxlu mi-
qdarda diametri 3-5 mm olan desiklor ag¢ilmis va naticads yarpaq
aloya ¢evrilmisdir. Olverisli temperatur va ritubst olduqda desi-
klorin (kosiklorin) konarinda yeni zoglar omolo golmisdir.
Bitkilordo somatik embriogenez vo bu zaman bas veran morfoge-
netik proseslor Kifayat godor dyronilmisdir. ©ksar hallarda yeni or-
ganizm somatik hiiceyralor grupundan inkisaf edir. Bazon isa bir
hliceyrodon tam orqanizm inkisaf edir. Somatik embriogenez
yerkokidas, tonbakids va s. bitkilords do miisahids edilir. Yerkoki
(meyvokok) toxumasindan gotiiriilmiis hiiceyradon xiisusi qidali
muhitds riseymooxsar struktura amolo golir. Bundan isa tam or-
qanizm (bitki) inkisaf edir. Riiseym qidali miihits kegirilir. Onun
Uzarindo zog amals golir. Zog torpaga basdirilir. O, inkisaf edorok
cicok vo toxum omolo gotiron yetkin bitkiya cevrilir. Amma
zodolonmis yerin sothinds, bir gayda olaraq bitkilordo yeni or-
ganizm omaloa golmir, yoni somatik embriogenez bas vermir. Bu-
rada ya yaranm sagalmasi (regenerasiya), mantar qatinin (Ortiik
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toxumasinin) formalagmasi, yani gqoruyucu proseslor yaxud hamin
nahiyadon konarda yatmis tumurcuqglar vo ya meristem toxuma
hesabina yeni hissalorin amoalo golmasi bag verir.

Sungarlards somatik embriogenez

X.Vilson 1907-ci ildo somatik hiiceyralordan sungarlorin ink-
isafin1 askar etmisdir. Q.P.Korotkova apardigi todgigatlar
noticasindo mioyyan etmisdir ki, stingarlordo somatik embri-
ogenez tipli barpaedici morfogenezlor ¢ox mixtoslifdir. Az inte-
grasiya olunmus siingarlords zodalonmays qarsi morfogenetik
reaksiyalar asason yeni fordin amoalo galmasi ilo miisayist olunur,
yoni somatik embriogenez bas verir. Amma eyni iisulla aparilmig
carrahiyys omoliyyatlarindan sonra nisbaton yiiksok integrasiya
olunmus siingarlords isa oksing, regenerasiya prosesi somatik em-
briogenezs nisbaton Gstlinlik taskil edir. Stingarlords badanin Kigik
hissalorindon asanligla yeni fordlor almaq olur. Az integrasiya
olunmus siingarlords miisahids edilon barpaedici morfogenezlarin
muxtalif ndvlori homginin somatik embriogenezs aiddir. Bels ki,
bu zaman yeni fordlor omoalo galir vo inkisafin gedisindo k6hna
hom do somatik embriogenez proseslori miisahids edilir, amma az
diferensiasiya olunmus fardlordo somatik embriogenez tstunlik
toskil edir.

Bagirsagbosluqlularda somatik embriogenez

Bagirsagbosluglular yaxsi regenerasiya qabiliyyatinin olmasi
ilo forglonir. Hotta miroakkob quruluslu bagirsagbosluglularda da
regenerasiya hadisalori zaiflomir. Tipin ali niimayandolarinds on-
lar yiksak daracads ifads olunur.

Somatik embriogenez iss, aksina, ibtidai bagirsagbosluglularda
asan yaradilir, bunlar Ucln cinsiyyotsiz coxalma xarakterdir.
Yiksok regenerasiya gabiliyyati ilo xarakterizo olan va cinsi yolla
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coxalan niimayandalarina somatik embriogenez xas deyil. Sirin su
hidrasi regenerasiya qabiliyyatino malikdir. Bundan basqa, hidra-
lar somatik embriogenezlo do inkisaf edo bilir. ©gor hidranin
bodoninin ortasindan 0,02 mm? diametrindo desiklor kegirilss,
stingarlorda oldugu kimi, somatik hiiceyralorin nizamsiz yigimi
omola galir vo bunlardan yeni tam organizm inkisaf edir. Hidranin
boadaninin fragmentlori regenerasiya oluna bilir, ham do somatik
embriogenez (izro do yetkin hidraya gevrilir. Somatik embriogenez
0 zaman bag verir ki, badanin kasilib ayrilan hissasi kokiindan ye-
nidan taskil olunsun. Saplaq hissasindan yeni hidra inkisaf eds bil-
mir. Amma boadondon kasilib ayrilan saplagi dezinteqrasiya
etmoklo (sentrifugadan kegirmoakls, iyna ilo ¢oxlu sayda desmoklo
V5 s.) saplagdan yeni hidranin inkisaf etmasini, yani somatik em-
briogenezi miisahido etmok olur.

Qurdlarda va assidilorda somatik embriogenez

Planarinin bazi ndvlorinin uzunlugunun 1/30 vo hatta 1/500
hissasi inkisaf edorok tam organizmo cevrilmok gabiliyyatins
malikdir. B.P.Tokin vo T.N. Borisova (1975) R-merkaptoetanol,
homginin kolxitsinlo tasir etmoklo planarinin Dugesia tigrina
néviinds somatik embriogenez hadisasini miisahido etmislor. So-
matik embriogenezo assidilordo do tosaduf edilir. Digor
xordalilarla miiqayisada assidilor, xususilo yetkin fardi, primitiv
qurulusa malikdir. Siirfonin metamorfozu zamani sinir sistemi qal-
mnlasir, gézlori yoX olur, quyrugu xorda ils birlikds atrofiya olunur.
Onlara cinsiyyatsiz ¢oxalma xasdir vo buna asaslanaraq assidilords
somatik embriogenez bas verir. Orqanizmin ki¢ik hissasindan tam
orqanizm inkisaf edir.

Onurgahlarda somatik embriogenez

Inkisaf etmis orqanizmlordo - onurgali heyvanlarda somatik
embriogenezos yaxin olan hadisalor miisahids olunur. Bu hadisalora
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izole edilmis blastomerlordon tam orqanizmin inkisaf etmoasini, ek-
sperimental poliembrioniyan1 aid etmok olar. Somatik embri-
ogenez hadisasi ilo alagadar olaraq eksperimental yolla meydana
¢ixan poliembrioniya xiisusi shamiyyat Kasb edir. Quslarda embri-
onal inkisafin ilk marhalalorinds bir blastodiskdan eksperimental
olaraq bir ne¢a riiseym inkisaf etdirilmisdir. Masalon, toyuglarda,
gazlarda vs s. quslarda blastodiski xirda hissalora b6lmokls ¢oxlu
riiseymin inkisafi aldo edilmisdir.

Eksperimental olaraq, bolinen yumurtani g¢evirmoklo yasil
qurbagada poliembrioniya hadisosi meydana ¢ixmisdir. Bu zaman
yumurtalarin 25%-ds ekizlor omalo galmisdir. Qurbaga riiseymini
blastulanin sonunda yaxud qastrulanin ovvalindo 10 doaqige
muddatindos sentrifugadan kegirmoklo da poliembrioniya miisahido
edilmisdir (L.N.Svyatoqor vo Q.P.Svyatoqora, 1974).

Yuxarida deyilonlardan bels naticays galmak olar ki, cinsiyyat-
siz goxalma, regenerasiya vo somatik embriogenez bir-birins oxsar
hadisalordir. Bunlarin hor lg¢linds tam organizmin formalasmasi
bas verir, bir valideyn istirak edir va cinsiyyat hiceyralori istirak
etmir. Lakin har birinin 6zlno xas olan xdsusiyyatlori vardir.
Cinsiyyatsiz ¢oxalma daha genis olub miixtalif hadisalori: tumur-
cuglanma, spor, vegetativ organlar, kok pohralari, sado bélinma
vasitasilo gedon goxalmalar1 ohato edir vo tobii yolla bas verir.
Amma cinsiyyatsiz ¢coxalma butiin oksar organizmlords miisahido
olunmur. Buna prokariot organizmlarda, gébaloklarda, sibyalords,
yosunlarda, ali bitkilarda, birhliceyrali va bazi ibtudai coxhiiceyrali
heyvanlarda tosaduf edilir.

Regenerasiya hadisasi toxuma yaxud organ hissalarinin
zodalonmasi vo ya kdhnalmoasi ilo slagodar olaraq bas verir. O,
bltin organizmlors xasdir. Biitiin orqanizmlords bu va ya digar
formada toxuma, hiliceyra vo submikroskopik saviyyads fizioloji
regenerasiya miisahido edilir. Hotta inkisaf edon organizmlords re-
generasiya gabiliyyati itmir. Momoalilords, 0 cimlodan insanda,
dorinin, bagirsagin divarinda olan epitelin, usaqligin, goziin
buynuz qisasinin, qara ciyarin, yumurtaligin, boyrayin, dalagm, ag
ciyarin, endokrin vozilorin vo diger orqanlarin yaxsi regenerasiya
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gabiliyyati vardir. Regenerasiya butiin toxumalara, o climlodan
sinir sisteminin toxumalarina xasdir.

Somatik embriogenez zadslonmays gars1 morfogenetik reaksi-
yanin elo bir noviidiir ki, bu zaman yeni orqanizmin formalagmasi
bag verir, lakin morfogenetik proseslor k6hna organizmin nozaroti
altindan ¢ixir. Regenerasiya — istor fizioloji, istorss do reparativ re-
generasiya kdéhna organizmin 6zunin yaxud zodslonmis organin
nozarati altinda gedir. Somatik embriogenez zamani yeni ford ilk
inkisafin1 somatik hiiceyralordon baslayir. Somatik embriogeneza
asagidakilar aiddir: toxumalarin dissosiasiyasindan sonra somatik
hlceyralor kompleksindon yeni fordlorin inkisafi; organizmin
yaxud orqanlarin toxumalarinin fragmentlorindon (hissalorindon)
yeni organizmlorin inkisafi; inkisaf edon slrfodon yaxud
riseymdon ayrilan toxuma hissalorindon orqanizmin inkisafi va s.
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FOSIL IX
BIiTKi EMBRIOLOGIYASI

Bitki embriologiyasi bitkilarin amoala galmasinin ganunauygun-
luglar1 vo inkisafinin birinci moarhalolori hagqqinda elmdir. Lakin
miiasir bitki embriologiyasi nainki riiseymin inkisafini (embrioge-
nezi), homginin erkokciklorin, disiciklorin formalagmasini vo
¢icokdo bas veron proseslori do Qyronir.  Ontogenezin birinci
morhalasi (embriogenez) postemrional inkisafla (ciicartinin forma-
lagsmasi ilo) six alagodardir. Buna gora do bitki embriologiyasi yux-
arida gostorilon proseslorlo yanasi postembrional inkisafi da
Oyronir, basqga sozlo, cinsiyyatli va cinsiyyatsiz ¢oxalmanimn ganu-
nauygunluqlarini, habels, bu proseslori idaro etmok iisullarini ay-
dinlagdirir.

Bitki embriologiyas1 nisbaton cavan elmdir. O, bir elm kimi
X1X asrin sonunda XX asrin avvallorindos formalagmisdir. Miasir
bitki embriologiyasinda iki asas istigamot (metod) ayird edilir: 1 —
tokamiil prosesinin ganunauygunluqlarini agkar etmoak, filogeniya
Vo sistematika mosalalorini hall etmok (bu todqiqatlarin osas
metodu mugayisali-tasviri xarakter dasiyir). 2 — yeni amala golon
bitkinin fordi inkisafinin ganunauygunluglarini askar etmok
(muqayisali-tasviri vo eksperimental todqigat metodlar1). Bu
metod daha genis totbiq edilir.

Embrioloji tadgigatlarda obyekt kimi asason toxumlu bitkilor-
don, xUsusilo ortulitoxumlu bitkilordon istifado edilir. Ortulit-
oxumlular bitkilar alominin an boyiik s6basidir va bir sira xiisusiy-
yatlorina gors, 0 climladan, cinsiyyatli coxalmada mihim shamiy-
yat kasb edan miixtalif strukturlarin — erkakcik va disiciyin olmasi
ilo bitkilorin digar sobalarindan farglonir. Homin strukturlarda qisa
miiddat orzinda cinsiyyat hiiceyralori vo toxum formalasir. Ortiiliit-
oxumlular1 bitkilarin digar sobalarindan farglondiran slamatlordon
on baslicast onlarda ikiqat mayalanma prosesinin getmasidir.
Cilpaqtoxumlu bitkilardan forgli olaraq érttlitoxumlularda endo-
sperm cinsi proses — mayalanma noticasinds amoalo golir, ona goro
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do endospermds xromosom dasti haploid sayda olmur.

CINSIYYOT HUCEYROLORININ INKISAFI
(Qametogenez)

Ortulitoxumlu bitkilorin butiin nimayandalori tGgtin Gmumi
olamat ¢igoyin amalo golmasidir. Cigok — budaglanmayan, qisal-
mig, soklini doyismis vo cinsi ¢oxalmaya uygunlagsmis zogdur.
Cicokds sporlar, cinsi hiiceyralor — gametlor formalagir, hamginin
tozlanma vo mayalanma bas verir. Tam ¢icokdo ¢i¢ok saplagi,
¢igok yatagi, kasaciq, tac, erkokciklor va disicik olur. Erkokcik va
disicik ¢igayin asas hissalori hesab olunur, ¢linki onlar cinsi goxal-
mada istirak edir. Belo ki, cinsi huceyralorin omolo golmasi
erkokcik va disicikdo gedir. Kasaciq va tac ¢i¢ok yanligini amala
gatirmoklo erkokcik vo disiciyi xarici tosirdon qoruyur, tac
(lagaklor) hamginin muxtslif rongds olarag hasoratlar1 calb edir.

Erkokcik iki hissadan — saplagdan vs tozlugdan (yaxud tozlug
kisasindan), ibaratdir. Tozluq saplagin ucunda yerlosir vo saplaq
vasitasilo ¢i¢ok yatagina birlasir. Tozluq uzununa istigamoatdo yer-
lason vo bir-birilo erkokcik sap1 vasitasilo birlogsmis iki paydan
toskil olunmusdur. Hor payda iki bosluq — tozluq yuvasi vardir.
Yuvalarda ana tozcuq hiiceyralori — mikrosporlar amalo golir.
Owvalco tozluq yuvasinin hiiceyralori ardicil olaraq ¢oxlu sayda
mitoz yolla bélinarak diploid (2n) xromosom dastine malik olan
ana tozcug huceyralarini amols gatirir. Ana tozcuq hiiceyrasi qilaf,
sitoplazma va niivadon ibaratdir. Sitoplazmasinda miixtalif Uzvi va
geyri-uzvi maddslors tosadif edilir. Sonra hor bir ana tozcug
hliceyrasindon meyoz bdlinms naticasindo ddérd haploid (n)
mikrosporlar amalo galir. Hor bir mikrospor tozluq yuvasinda
tozcug donaciyina gevrilir. Tozcuq donaciyinin iki gisast olur:
qalin, masamali, girintili-¢ixintili sathi olan xarici qisa (ekzina) vo
nazik daxili qisa (intina). Tozcuq denaciklori avvalca bir nlvali
olur, sonra har bir tozcuq danaciyinin haploid niivasi mitoz yolla
bolunarak iki nlive amoala gatirir. Bunlardan biri vegetativ, digari
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iSo generativ niiva adlanir. Vegetativ niiva iri va girds olur, tozcuq
danaciyinin morkazinds yerlosir. Generativ niiva ensiz, uzunsov,
plazmanin miqdar1 az vo Olglst nishaton Kigik olub tozcuq
donaciyinin kenarma yaxin yerlosir. Ikiniivali tozcuq danaciklori
tozluglardan tokalir. Onlar muxtslif Gsullarla: ya 6z-6ziine, yaxud
da hosorat, kiullok vasitasilo ¢igayin disicik agizcigina diisiir vo to-
zlanma gedir.

Tozcuq donaciyi disiciyin agizcigina diisditkdon sonra ciicar-
maya baslayir va naticads tozcuq borucugunu amolo gatirir. Toz-
cugun clicormosini disicik agizciginin ifraz etdiyi sokorli maddoslor
vo fermentlor aktivlosdirir. Tozcuq donaciyi disicik agizciginda
clicaran zaman, bazan isa tozcuq borusuna ke¢dikdan sonra gener-
ativ niive mitoz yolla iki yers bolinir va generativ nivalordan iki
spermi — erkok gametlor omals golir. Belalikls, generativ niivo ma-
yalanmada istirak edir. Vegetativ niiva iSo mayalanmada istirak
etmir. O, cinsiyyat hiiceyralari ti¢iin qidali miihit yaradir.

Tozcuq danaciyinin inkisafi erkok gametofit yaxud mikrogame-
tofit adlanir. Mikrigametofit tozcuq donaciyindan, tozcuq bo-
rusundan, vegetativ niivadan, iki generativ nivalordon (yaxud
sperm niivalarindan) va nlivalari ohats edon plazmadan ibaratdir.

Tozcuq borusunun uc hissasi xtisusi madds ifraz edir. Bu madda
disicik stituncugu hiiceyralarini aridarak bos yer agir vo homin yer
Uzro tozcuq borusu uzanaraq disiciyin yumurtacigma dogru
harokat edir. Tozcuq borucugu uc hissasi ilo boyiiyiir. Borucugun
uc hissasinds vegetativ niiva, ondan arxada isa generativ nivalor
harokat edir. Borucugun uc hissasi qapali olur. Spermilards vo veg-
etativ niivads xususi harakat organoidlari — gamei, kirpik yoxdur.
Bioloji strukturun hor hansi bir horokot formasi aktomiozin tipli
zulallara malik olan mikrofibrill, mikrofilamentlorlo slagoadardir.
Bu cur fibrillor elektron mikroskopu vasitssilo tozcuq borucu-
gunun plazmasinda vegetativ vo generativ nuvalorin, hamginin
spermilorin yaninda agkar edilmisdir. Fibrillyar material onlarin
harakatini tamin edir.

Cicoayin markazinda erkokciklorlo shato olunmus bir vo ya bir
neco disicik yerlogir. Disicik ti¢ hissadon ibaratdir: yumurtaliq,
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stituncuq Vva agizciq. Boazi bitkilords, masalon, xas-xasda, lalado,
covdarda disicik slituncugu olmur. Disicik agizcigr xiisusi mad-
dalor ifraz edir. Bununla slagodar olaraq o, tozcuq danaciyinin tu-
tulub saxlanmasinda va onun clicormasinds istirak edir.

Situncuq da iki funksiya yerina yetirir: 1) agizcigi tizorinda
saxlayir, 2) tozcuq borusunu yumurtaciga istiqamatlondirir.

Yumurtahgm igarisinda bir vo ya bir ne¢o yumurtaciq yerlosir.
Yumurtacigda cinsiyyat hiiceyrasi (yumurta hiiceyrasi) amals go-
lir, mayalanma bas verir vo mayalanmadan sonra yumurtacigdan
toxum inkisaf edir. Yumurtaliqgdan iso meyvo omalo golir.

Hor yumurtacigda diploid (2n) xromosom yigimina malik olan
bir ana hlceyra (megaspor) olur. Ana hliceyra meyoz yolla boli-
norok dord hiiceyro (megaspor) amalo gotirir. Bunlarin har birindos
xromosom yigimi haploid (n) sayda olur. Bu hiiceyralordon Ggl
dagilaraq mohv olur, biri iso bdylyarok disi gametofito - mak-
rogametofito yaxud riiseym kisasina cevrilir. Makrogametofit
(riseym kisasi) ovvalco birnlvali olur. Sonraki inkisaf
morhalalarinds yalniz niiva U¢ dofo mitoz bélinmays moruz galir.
NiUvo ovvalco morkozds bolinarak iki nive amolo gatirir vo
nlvalarin harasi mixtalif qitbo cokilir. Onlar qltbds ikinci va
Uclinct dofa bolundr. Naticads, har qitbds dord nlive amoals golir.
Belalikls, riiseym kisasinds haploid xromosom yigimli sokKiz
nlivo yaranir, yani riiseym kisasinds biitiin xromosom yi1gimi 8n
olur. ©goar baslangic hiiceyrads yaxud somatik hiiceyrads xromo-
som yigimi 4n olarsa, yoni tetraploid organizmlords riiseym
Kisasindoki xromosom dasti 16n (8 x 2n), heksaploid organizmds
iSo 24n (8 x 3n) olar.

Butun nivalor tam inkisaf etdikdon sonra hor qltbdan bir niiva
morkaza dogru goalarak birlasir va diploid (2n) xromosom yigimina
malik olan markazi niiveni amalo gotirir. Hor qltbds iso U¢ niva
galir. Sonra butun ndvalor xtsusi plazma ilo ohato olunaraq
hiiceyraya cevrilir. Tozcuq giracayino yaxin olan qiitbdoki
hlceyralordon biri inkisaf edorok yumurta hiiceyroys - gameto
cevrilir. Qalan iki huceyra vo oks qitbdoki U¢ hliceyro maya-
lanmadan sonra sorularaq mahv olur.
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Ortiiltitoxumlu bitkilards tozlanma va mayalanma

Mayalanma prosesinin getmosi iglin miitloq tozlanma bas ver-
molidir. Tozlanma tozcugun disiciyin agizcigina diismasidir. Tobii
formada tozlanmanin iki tipi ayird edilir: ¢arpaz (allogamiya) vo
0z-6zlno (avtogamiya) tozlanma. Tokamil néqteyi nozarindan
carpaz tozlanma daha ovval meydana ¢ixmisdir. Ona halo
¢ilpagtoxumlu bitkilords tosaduf edilir.

Ogor bir gigayin erkokciyinin tozcugu digar gi¢oyin disiciyi
agizcigma diisorss, belo tozlanma garpaz tozlanma adlanir. Toka-
mul prosesinds ¢arpaz tozlanmanin getmosi {i¢lin uygunlagmalar
meydana ¢ixmisdir: eyni bir ¢igokda erkokcik va disiciyin mixtalif
vaxtda yetismosi, onlarin habelo mixtalif uzunlugda olmalari,
bitkilorin ikievli olmalari, bircinsli ¢icoyin amoalo galmasi. Carpaz
tozlanma daha genis yayilmisdir vo bdyik bioloji shamiyyat kash
edir. O, populyasiyanin heterozigotlulugunu tamin edir va bununla
da tabii segcmo tigiin mithiim rol oynayir.

Tozcugun ko¢iiriilms tisulundan asili olaraq garpaz tozlanmanin
iki novii vardir: 1) kllok vasitasilo tozlanma, 2) hasoratlarla to-
zlanma.

Kiloklo tozlanma daha ovval bas vermisdir. Bu ciir tozlanma
¢icok yaranmamisdan ovval halo ¢ilpaqtoxumlu bitkilordo mey-
dana ¢ixmusgdir. Cigakli bitkilords kiiloklo tozlanma ilo slagadar
olarag muxtalif uygunlagsmalar va spesifik oslamotlor oamoalo
golmisdir:

1. tozcuq hiiceyralari ¢ox ylngul olurlar. Bu tozcuglar hotta zoif
kllok vasitasilo do asanligla uzaq masafalora yayilir

2. kulok vasitasilo tozlanan bitkilords ¢icoklor adston asanligla
silkalonan sirga ¢igok qrupunda toplanir, masalon, qoz, findiq,
qovaq, soytd, fistiq, qizilagac vs s. bitkilordo oldugu kimi.

3. gicoklori xirda olur.

4. tozcuq hiceyralori gox olur. Bir bitkido minlarls, hotta mi-
lyondan ¢ox olur. Bunun naticasinds tozcuq hticeyralorinin bir
hissasinin kilok vasitasilo somorssiz sokildo otrafa yayilmasma
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baxmayarag, digor hissalori tozlanmada istirak edir.

5. bazi bitkilorda, masalon, ¢ovdarda tozluglar nazik vo uzun
saplaqg vasitasilo ¢gigcokdan xarica ¢ixir, naticads tozluq kilok va-
sitasilo asan silkalonir vo tozcuglar havaya sopalonarok kiiloklo
yayailir.

6. cicok grupunda gigoklorin say1 ¢cox olur. Masalon, govdar
bitkisinin murokkab stinbiilinds 50-ya godar gigok olur.

7. bazi bitkilorda, mosalon, qargidalida disicik siitunciigu gox
uzun sapabonzor formada olur vo gigoklomo zamani disiciyin
stituncuqlar1 agizciglarla birlikds qicani Orton yasil yarpaglarin
arasindan dasta ilo sagaqlar soklinda xarica ¢ixir, naticods erkokci-
kli gicoklorin tozcuglari ilo asanligla tozlanir.

8. kilok vasitasilo carpaz tozlanan bitkilor adoton tez, halo
yarpaq agmamis ¢igokloyir, hatta bazi bitkilor (findiq vo s.) yazin
lap avvallarinds, bazan qisin son ayinda ¢igok agir. Yarpaq agilana
gadar tozcuglar halo tam agilmamis tumurcuqlardan Xxarics ¢ixan
disiciklori tozlandirir.

9. Kkiulok vasitosilo carpaz tozlanan bitkilords ¢icoklor
gOrkomsiz, nektarsiz vo atirsiz olur, calbedici rangli gicokyanligi
Vo nektarliq olmur. Kiiloklo tozlanan bitkilora ¢ovdar, pald,
qargidali, findiq, qoz, qovaq, sOyld vo s. bitkilor aiddir. Bu
bitkilarin ¢gicoklorina hagarat gonmur.

Hosoratlar vasitasilo carpaz tozlanan bitkilorin gicoklorinds
hosoratlar1 calb edon asagidaki uygunlasmalar omalo golmisdir:

1. Cicok yanlig1 (Iagoklar) parlag voa alvan rangli, g6zal, naxish
Vo calbedici olur.

2. Cicoklor iri olub tok-tok yerlosir (lalods, zanbagda) yaxud
xirda ¢i¢oklor salxim, sabat, basciq, qalxan, ¢atir va s. ¢icok qru-
punda toplanir.

3. Cicokdo nektarliq olur. Nektarli bitkilor balveran bitkilor
adlanir (alma, armud, orik, gilas, bdyurtkan, heyva, yonca,
garatikan va s.)

4. Tozcuglar iri, girintili-cixmtili vo yapisqanh olur. Hagorata
asanliqla yapisir. Nektar vo tozcuglar hosoratlarm qidasmi togkil
edir. Hosoratlar1 da calb edon bunlardir.
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5. Hosoratla tozlanan bitkilorin oksariyyatinin gigaklori efir
yaglari ifraz edir (quzilgiil, goranfil, boandvso, zanbag, incigigayi,
otirli tlittin, nargiz, magnoliya vs s.). Rafleziya bitkisinin gicayi
clirimiis ot 1yi verir ki, bu da milgaklori, bocaklari calb edir.

6. Cicoklor xtisusi formada olur. Masalan, gecagicayi bitkisinda
Vo otirli titlinds ¢igak tact borusokilli olur. Bu bitkilor uzun xor-
tumlu geca kapanokloari ils tozlanir.

7. hosoratla tozlanan bitkilords nektar darinds olur. Buna gora
do hosorat c¢icayin igarisindo esolonarok tozcuglari 6ziino
yapisdirir.

Hosoratla tozlanan bitkilora gigoklori parlag, slvan rangli olan,
nektar, efir yaglar1 miixtalif iyli maddslor ifraz edoan bitkilori misal
gostormok olar. Oz-6zline tozlanma: eyni bir ¢icoyin tozcugunun
homin gigoyin disiciyi agizcigma diismosi 0z-0zino tozlanma
adlanur.

Oz-6zlino tozlanan bitkilorde tozlanmanm getmosi (gln
asagidak1 uygunlasmalar omolo golmisdir:

1. cicok ikicinsli, yani ham erkakcikli, hom ds disicikli olur.

2. erkokcik va disicik eyni vaxtda yetisir

3. erkokciklor disicikdon yuxarida yerlasir

Oz-6zlino tozlanan bitkilors tobistdo az tesadtf edilir. Noxud,
lobya, dari, ¢oltik, arpa, bugda, kartof, kotan va s. bitkilords 6z-
0ziino tozlanma gedir. Oz-0ziino tozlanma bozi bitkilordo
(noxudda) agilmamuis ¢i¢oklords gedir.

Tozlanmanin digor novii silini tozlanmadir. O, ¢arpaz tozlan-
manin bir noviidiir vo tesarriifatda carpaz tozlanan bitkilars tstbig
edilir. Adoton tobii soraitdo ¢arpaz tozlanma zamani ¢igoklorin
hamisi tam tozlanmir. Bunun bir sira sobablori vardir: 1) yagis, isti
Va quraqliq naticasinds tozcuglar xarab olur; 2) soyuq ve yagish
havada hosoratlar az ucgur, naticodo hosoratla tozlanan bitkilorin
cigoklori tam tozlanmur; 3) kiiloyin olmamasi vo yaxud gucli Kilok
naticasinda kiloklo tozlanan bitkilordo carpaz tozlanma batiin
¢icoklorda getmir.

Siini tozlanma asagidaki xiisusiyyatlorina gors tabii tozlanma-
dan forglonir: 1) o, insanlar torofindon aparilir; 2) siini tozlanma
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naticasinds garpaz tozlanan bitkilorin bitln ¢gi¢oklori tam tozlanir;
3) suni tozlanma vasitasilo yeni bitki sortlar1 yaradilir.

Slni tozlanma aparmaq U¢ln tozlanma getmomis ikicinsli
cigoklorin erkakciklorini qoparirlar vo tobii tozlanma getmomoasi
Uclin hamin cigoklora tonzif torbalar geydirirlor. Erkokciklori
qoparilmis ¢igoklorin disiciyi yetisdikdon sonra homin gigoklor
digar sortun oavvalcodon hazirlanmis tozcuglart ilo tozlandirilir,
noticodo hom yeni sort alimir, hom do madoni bitkilorin
mohsuldarlig: yiiksalir.

MAYALANMA

Tozlanmadan sonra mayalanma bag verir. Mayalanmadan avval
disicik agizcigina diison tozcuq hiiceyrasi clicararak tozcug borusu
omola gatirir. Sonra gabaqda vegetativ nliva, onun ardinca isa iKi
spermi (erkok gametlor) tozcug borusu igarisinds yumurtaciga
dogru horokat edirlor. Yumurtacigda riiseym kisasinin hor
qutbinds amolo galon dord nivalordan ikisi (hor qutbindan bir
nliva) markaza dogru yerini doyisarok morkazi niivani (hiiceyrani)
omola gatirir. Bu zaman har qlitbds (¢ niive galir. Sonra riiseym
Kisasinin tozcuq giracayine yaxin olan qiitbiindaki ti¢ niivadan biri
— ortada yerloson on irisi yumurtahiiceyrays cevrilir. Yumur-
tahlceyro tam yetisib mayalanmaga hazir olduqda, yani maya-
lanmadan bilavasito ovval riiseym kisasinin moarkazinds olan
nlvalar birlogsarok morkoazi hiiceyroni amoalo gotirir. Somatik
hiiceyrasinds xromosom yigimi 2n (diploid) olan bitkilarin ¢i¢ayi-
nin riiseym kisasindaki morkazi hiiceyrasinds do xromosom y1gimi1
2n olur. ©goar bitkinin somatik hiiceyrasinds xromosom y1gimi 4n
(tetraploid) yaxud 6n (heksaploid) olarsa, o zaman moarkazi
hiiceyrado xromosom doasti muvafiq olarag 4n yaxud 6n olar.

Tozcuq borusu siituncuq boyu uzanaraq yumurtacigin tops his-
sasinda yerloson tozcuq giracayindan (mikropiledon) yumurtaciga
Vo sonra riigeym kisasina daxil olur. Bu zaman tozcuq borusu
partlayir. Onun daxili mohtaviyyat1 vegetativ ntive vo spermiloar ilo
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birlikds riiseym kisasine tokulur. Vegetativ nives riiseym kisasinin
plazmasma qarigaraq mohv olur. Spermilorin  biri tozcuq
giracayinin yaxmliginda yerlogon yumurtahtceyrs ilo birlosir (1-ci
mayalanma). Bunun ardinca digor spermi morkazi huceyro ilo
birlasir (2-ci mayalanma). Belalikls, yalniz ortiiliitoxumlu bitkilara
xas olan ikigat mayalanma gedir. Bu prosesi 1898-ci ilds rus alimi
S.Q.Navasin kosf etmisdir. Birinci mayalanma naticasinds ziqot,
ikinci mayalanma naticasinds iso endosperm amols golir. Zigot mi-
toz yolla bolunarak coxhiiceyrali riiseym amolo gatirir. Endosperm
hlceyralorinds iso riiseymin qidalanmasimma sorf olunan ehtiyat
gida maddalori toplanir.

Bitkinin somatik hiiceyralorinds xromosom yi1gimi 2n (diploid)
olarsa, o0 zaman xromosom yigimi ziqotda 2n, endospermds 3n
olar. Tetraploid (4n) va heksaploid (6n) bitkiloarin zigotunda va en-
dosperminds xromosom yigimi miivafiq olaraq 4n, 6n va 6n, 9n
olar.

Ortillutoxumlulardan forgli olaraq ¢ilpaqtoxumlu bitkilords en-
dosperm haploid (n) xromosom yigimimna malikdir. Cilpagtoxum-
lularda kulok vasitasilo ¢arpaz tozlanma gedir. Cilpagtoxumlu
bitkilarin niimayandasi olan sam agac1 birevli bitkidir.

Yazda sam agacinin cavan zoglarmda ovvalco iki név goza
(generativ organ) amolo galir: 1. zoglarin dibindo qrup halinda
yerloson yasilimtil-sar1 rongli erkok gozalar, 2. homin agacin digor
uzun zoglarinin ucunda tok-tok yerlosmis qirmizimtil disi qozalar.
Disi qozalarin say1 az olur. Har iki név qozalar pulcuglardan va
oxdan toskil olunmusdur.

Erkok qozalarin hor pulcuguna iki odod tozcuq Kisasi
birlosmisdir. Onlarin igarisinds haploid xromosom y1gimina malik
olan mikrosporlar amalo goalir vo onlar da tozcuqg hiceyralaring
cevrilir. Tozcuq hiceyrolori yetisdikdon sonra tozcuq Kkisasi
partlayir vo tozcuglar xarico tokullr. Tozcuq hiceyrosi iki gisa ilo
- intina vo ekzina ilo ortiilmiisdiir. Hor tozcuqda bu qisalar arasinda
2 hava qovuqcugqlar1 olur. Onlar vasitasilo tozcuglar uzun muddat
havada qalir va asanliqla kiilok vasitesilo uzaq mosafslors yayilir.
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Tozcuq hiceyralarinin nivasi anteridial vo vegetativ nivalori
omoloa gatirir. Anteridial niiva boliinarak iki spermi yaradir.

Disi qozalarin tizarinds 2 név pulcuq olur: nisbaton quru olan
xarici pulcuq va sirali daxili pulcug. Har bir daxili pulcuq tzarinds
2 yumurtaciq yerlasir. Disicik olmadigi {iclin yumurtaciq agiqda
yerlogir. Hor bir yumurtaciq giracayi olan Ortlk hissadon vo
coxhiiceyrali niivadan — nutsellusdan tagkil olunmusdur. Yumur-
tacigin niivasinin hiiceyhralorindon biri boyuyur vo 2 dofo
bolinarak dord hiiceyra amola gatirir. Bunlardan tgl mahv olur,
galan hiiceyra (makrospor) isa dafalorlo bollndr, naticads ehtiyat
gida maddslori — endosperm formalasir vo o, disi qametofito
cevrilir. Endosperm igarisinds, tozcuq giracayina yaxin yerds yu-
murta hiiceyrasi dasiyan 2 odod arxegoniya amalo golir. Amma
arxeqoniyalardan yalniz biri inkisaf edir. Yazda tozcuq kiilok va-
sitosilo yayilaraq bilavasito yumurtaciq iizorino diisiir vo tozcug
giracoyindon yumurtaciga daxil olur. Sonra disi qozanin pulcuqlari
xususi madda vasitasilo bir-birins yapisir va tozcuq ikinci ilin yazina
godar yumurtaciga daxil oldugu yerds qalir. Yalniz bir il sonra, yu-
murta hliceyronin yetismasine yaxin, tozcuq ciicararak tozcuqg bo-
rusunu amals gatirir va tozcuq borusu arxeqoniyaya dogru iraliloyir.
Tozcugun anteridial niivasinin bolinmasi naticasinds amalo golon
iki spermilor tozcuq borusuna buraxilir vo onlar tozcuq borusu ils
arxeqoniyaya dogru horokat edirlor. Spermilordon biri yumurta
hliceyrs ilo birlogorak zigot amalo gatirir, digoar spermi iso mohv
olur. Zigotdan riiseym inkisaf edir. Riiseym kokciik, govdacik, tu-
murcug vo 6 lopadoan toskil olunur. Mayalanmadan sonra yumur-
taciqdan toxum, yumurtaci@in oOrtiik hissasindon toxumun gabigi
omalo golir. Toxum gabigdan, riiseymdon vo endospermdon —
ehtiyat gqida maddslorindan ibarat olur.

Tozlanma, mayalanma vo toxumun omalo golmosi xirda
qurmizimtil qozada gedir. Tozlanmadan 1,5 il sonra toxumlar
yetisir, bu zaman qozalar boyiiylir va yasil rongdo olur, yoni yasil
qozalarda toxumlarin yetrismasi prosesi gedir. Sonra iss yasil qoza
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bir godar da iri vao gonur rangli gozaya cevrilir. Qonur rangli goza-
larda toxumlar artiq yetigmis olur. Demali, disi qozalar 3 nov olur:
qurmizimtil, yasil vo qonur qozalar. Yazda toxumlar yetisdikdan
sonra qozalarin pulcugqlar1 bir-birindon aralanir vo toxumlar goza-
lardan xarico tokiiliir. Sam agacmin toxumunda pardosokilli
qanadciq olur. Qanadciq toxumun kiilok vasitasilo yayilmasini
tomin edir.

RUSEYMIN INKiSAFI. ORQANOGENEZ.

Haploid gametlorin birlogsmasi naticasinds mayalanmis yumur-
tahiiceyrs - zigot amala galir. Zigot yiiksok metabolik aktivliys ma-
lik, inteqrasiya olunmus miirokkab sistemdir. Elektron-mikros-
kopik tadgigatlar vasitasilo onun daxilinds Holci aparati, mitoxon-
dri, ribosom, plastid, endoplazmatik sobaka vo mixtalif téromolor
(yaglar, ziilallar vo s.) agkar edilmigdir.

Mayalanmadan sonra ziqot sakitlik marhalasi kecirir. Xarici
miihit soraitindon asili olaraq, bu morholo mixtalif bitkilords
muddatina gors farglonir, yani bir dagigadan bir aya godoar ola bilir.
Sakitlik marhalasindos zigotda morfogenetik doyisikliklor bas verir.
Zigotun  qisast selliilozadan toskil olunur. Zigotun inkisafi
bélinmo anindan baslanir. Riiseymin inkisafinda 2 faza ayird
edilir:

1. Blastomerin amalo galmosi

2. Organogenez

Birinci fazada zigot bdlinmays baslayir, ziqot avvalca enina
bollndr, geyri-borabar bélinma naticesinds ziqotda polyarhq
(qtitbliik) meydana ¢ixir: apikal (yuxar1) vo bazal (asag1) qiitblor.
Apikal qutbdoki hiiceyrads aktiv zllal sintezi gedir, organoidlor vo
muxtalif toromolor omoalo golir. Buna gbro do apikal qutb
morfogenez vo boylimo qiitbii adlanir. Apikal qiitbdoki hiiceyra
(apikal hiiceyro) 2 dofo enino, sonra iso mixtalif istigamotds
bollnarak asil riiseymi amols gatirir .
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Bazal (asagi) qiitbdoki hiuiceyra nisbaton boyik olub, embrion
telino cevrilir. Embrion teli gida maddslarinin endospermdoan asil
riiseymo OtUrulmosinds istirak edir. Bununla barabar, embrion
telindo zilallar sintez olunur. hamin zalallar asil riiseymin siiratlo
bdylimasina sarf olunur. Osil riiseym avvalca tam diferensiasiya
olunmamus hiiceyralordan toskil olunur. Lakin riigeymin hiiceyro-
lori qisa miiddat orzinds difernsiasiya edarok bitki toxumalarini
omola gatirir. Inkisafin ilk morhalasinds protoderma formalagir.
Sonra iso riiseym hiiceyralorinin diferensiasiyasi naticosindos
prokambi va asas meristema omals golir. Osas meristema inkisaf
edorok osas toxumaya baslangic verir. Osas toxuma prokambini
ohato edir. Prokambidsn 6turticti toxumalar — ksilema vo floema
inkisaf edir.

Protoderma, asas meristema vo prokambi amalo galdiyi vaxtda
yaxud bir godor sonra lopalor formalasir. Riiseym boyiidiikea
embrion teli tadricon dagilir. Riisseymin formalagsmasi prosesinda
apikal meristema meydana ¢ixir. Apikal meristemadan riiseymdo
kokclyun, gévdaciyin va tumurcugun inkisafini tamin edoan hlicey-
ralor amals goalir. Belaliklo, organogenez moarhalosi baslanir.

Riiseymin formalasdig1 dovrds gida maddalori fasilosiz olaraq
bitkidon (valideyndon) inkisaf edon toxuma dogru axaraq lopalords
yaxud endospermds ehtiyat halda toplanir. Bazi ikilopalilords
ehtiyat gida maddslori kokciik va gévdacikds da toplanir.

Organogenez. Tokamiil prosesinds ilk dofs vegetativ organlar —
govds Vo yarpaq meydana ¢ixmisdir. Bunlar mamirlarda amalo
golmisdir. Sonra iso qijikimilords kok (slavs kok) inkisaf etmisdir.
Demoli, ilk dofa qijikimiler li¢ vegetativ orqana malik olmusdur.
Vegetativ orqanlardan sonra ¢ilpaqtoxumlularrda toxum meydana
cixmigdir. Toxumla olagadar olarag osas kdok amoalo golmisdir.
Ortuliitoxumlu bitkilords gigak vo meyvs inkisaf etmisdir. Demali,
ortilutoxumlular bitin organlara malikdir.

Fordi inkisafda (ontogenezdo) toxumun yetisdiyi vo yayildigi
muddotds riiseymin boylimasi dayanir. Yalniz toxum ciicordikds
riiseymin inkigafi baglaywr. Toxumun ciicormesi ham Xxarici
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(ekoloji), hoam do daxili faktorlardan asilidir. Daxili faktorlara
toxumdak: ehtiyat qida maddalori, zodslonmomis vo saglam
riseym, xarici faktorlara su, hava, istilik, is1q vo munbit torpaq
aiddir. Lakin xarici faktorlardan tgu: su, hava va istilik mutlog
olmalidir. Isiq vo miinbit torpaq ise vacib deyil. Masalon, torpaga
basdirilmig toxum qaranliq miihitdo yaxud isti yerdo qabda
isladilmis toxum torpaq olmayan soraitds asanligla ciicarir.

Yetismis toxum quru olur (onlarin riitubatliliyi, adstan 5-20%
olur). Ona gora doa clicarmok tiglin toxumlar miisyyan migdarda su
gobul etmolidir. Lakin clicormok tglin muxtalif bitki toxumlarmimn
suya olan talabat1 eyni deyildir. Masalon, noxud toxumu 6z ¢akisi
gadar, bugda toxumu quru ¢akisinin ¥2-i gador, dar1 toxumu quru
cokisinin ¥a-i godar su goabul etdikds clicormoays baslayir. Suyun
tosiri naticosinds toxumda metabolik aktivlik yiiksalir va toxumda
yeni fermentlor sintez olunurlar. Homin fermentlor riiseymin
formalasdig1 dovrds toxumda toplanmis ehtiyat qida maddalorinin
parcalanmasmda va onlardan istifado olunmasinda istirak edirlar.
Riiseymda hiiceyralor ardicil olaraq boliiniir vo uzanir. Riiseymin
sonrakit boyltimosi U¢un mitlog fasilosiz olasraq su vo gida
maddslori daxil olmalidir. Daxil olan suyun tasiri naticasinds
toxum sisir va onun daxilinds tozyiq yiksalir.

Toxumun citicarmasinin ilk marhoslasinds toxumun daxilindaki
tonoffiis tamamilo anaerob olur. Lakin gabigi partladigdan dorhal
sonra tonafflis aerob olur va oksigen talob olunur. ©goar torpaqda
su normadan ¢ox olarsa (torpag su ilo doymus olarsa), o zaman
torpaqdaki1 molekulyar oksigenin migdar1 toxumun tonaffuist Ggiin
Kifayat etmir va naticada toxumun clicormasi mimkin olmur.

Oksor bitkilorin toxumlarmin ciicormasi Ugin sarbast havanin
(atmosfer havasinin) molekulyar oksigeni lazimdwr. Onlarin to-
xumlar1 suyun altinda sisir, amma ciicormir. Lakin bazi bitkilorin
(pisikquyrugu, ¢oltik vo s.) toxumlar1 suyun altinda ciicorir vo
onlarin cticarmosi U¢tin atmosferin sarbast oksigeni talob olunmur.
Toxumun clicarmasi Uglin su vo havadan (O2-don) basqa istilik do
vacibdir. Bitki toxumalar1 soyuqda ciicormir. Muxtalif Dbitki
toxumalarmnin clicormasi Uglin talob olunan mushat temperatur da
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muxtalifdir. Oksar bitki toxumlarinin ciicormasi U¢in minimum 0-
5°C, maksimum 45-48°C vo optimum 15-30°C temperatur talob
olunur. Masalon, ¢ovdar, bugda bitkilarinin toxumu 1-2°C-do,
noxud bitkisinin toxumu 2-4°C-do, pambiq, garpiz, yemis, borani,
xiyar bitkilorinin toxumlar1 15-30°C-do clicarir. Fizioloji cohatdan
tam yetigmis toxumlar clicormok gabiliyystino malikdir. Bu zaman
toxumda mirokkob fermentativ vo biokimyoavi doyisikliklor bas
VErir.

Bozi bitkilorin, paxlameyvali, buynuzmeyvali, qutucugmeyvali,
gilomeyvali bitkilorin toxumlar1 ciicorarkon toxumun gqabigi,
amma donmeyvali, gozmeyvali, toxumcameyvali, ¢ayirdoklimey-
vali vo tumlumeyvali bitkilorin toxumlar: ciicararkan meyvayan-
lig1 gatlaywr. Birlopali bitkilorin toxumlar1 clicordikds riiseym en-
dospermds olan ehtiyat gida maddalori ilo, iki lopali bitkilorin tox-
umlari ciicardikds iss riiseym lops yarpaqglarinda olan ehtiyat qida
maddalori ilo gidalanaraq inkisaf edir. Bu zaman avvalca riiseym
kokciiyli inkisaf edorok torpaga dogru uzanir. Noticods inkisaf
edon clicarti torpaga barkiyir va torpaqdan suyu sormaga baslayir.
Riiseym kokcliyli boyiiyarok osas (ilk) kdka cevrilir. Sonra ilk
kokdan yan koklor amals galir.

Ikilopoli bitkilorin oksoriyystinds miioyyon vaxtdan sonra
govdacik boylyir va torpagin sothina ¢ixir. Gévdaciklo birlikds
lops yarpaglar1 da torpagin sathins ¢ixir. Govdacikdon govds ink-
isafedir. Lopa yarpaqlarinin arasindaki tumurcuqdan asil yarpag/lar
Vo gOvdo inkisaf edir. Bozi iki lopalilords, mosalon noxud
bitkisinds, gdvdacik zaif inkisaf edarak lops yarpaglarini torpagin
sathina ¢ixara bilmir. Lops yarpaqglarmin arasindaki tumurcugdan
gOvdo inkisaf edaroak torpagin {izarine gixir.

Birlopali bitkilorin do toxumlar1 ciicordikda ovvalca riiseym
kokclyundan ilk kok - asas kok inkisaf edir. Homin kokls birlikds
riseym govdaciyindan bir ne¢a alave koklor do amala galir. Belali-
klo, birlopalilora xas olan sagaqli kok sistemi amalo galir. Birlopali
bitkilords lops yarpaglar1 torpagin sathino ¢ixmir. Sonra riiseym
kokclyunin va alava koklorin Uzarinds cucarti inkisaf edir. O, bo-
rugakilli, soffaf yarpaqcigla ortiiliir. Homin yarpaqciq torpagin
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Uzarina ¢ixir vo onun igarisindan asil yasil yarpaq inkisaf edir.
Onun ardinca riiseym tumurcugundan novbati yarpaglar amalo
goalir. Sonra yeristl govds va yarpaqlar inkisaf edir.

Fordi inkisafin miioyyan morhalosindo generativ organlar —
¢igok, toxum vo meyvo amoalo golir.
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