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A. Ba3zoBoe cTpoeHue Tesa aMOproHa. OpraHu3aliyst 3apO/IbIIEBbIX JIUCTKOB.
I'ucronornyeckue cpesbl MepuKapia, XEITOYHOTO MeIIKa M XBOCTOBOK
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84
84

86

88

90

92

94
94

96

98



OrnaBneHue

2.19. Cragus 10: LIeTOMHIECKOE KOMBIIO . . . . .. oo oot ee e e et e e
A. lleromuyeckoe KOJIbIO B Havase 4-ii Heleau: MoJIoCTh nepukapaa. Llemo-
MUYeckre KaHaibl. bprommHHas mosocts. Llenom B amGpuonax «Corner» u
«Davis».

2.20. Cragus 11: Iepeannii v 3aQHIIA HEAPOTOPBI . . .. ... .......oouerernennen ..
A. «DOM0OpuoH Blechschmidt». dororpadust opurnHaaIbHOTO 3K3eMILIsipa. Pe-
KOHCTPYKILIMSI JAHHOTO 9MOPHOHA.

2.21. Cranus 12: KpaHHOKAYJANBHBIA M3THO . . . ... ..o ov et
A. DK3eMIUIsIp Mocie XUPYPruyecKoro BMeIaTe bCTBa MO MOBOAY TPYOHOI
O6epeMeHHOCTU. DMOPUOH nepen (hukcauuein. PeKOHCTPYKLMSI HEpBHOI TPYO-
KU, KALIEYHOTO TpakTa 1 Me3oHedpoca. OpraHusanus LHeJTOMUIECKUX MOJI0-
CTell.

2.22. Cragus 13: ITepBHYHBIC MO3TOBBIC IY3BIPH . . . . . o o\ oeve e e ee e e e eenns
A. DMOpuoH ¢ 30 mapamu COMUTOB. Pa3BuThe MynmoBUHBI. PeKOHCTPYKIIUN:
HEPBHOM CUCTEMBI, Cep/IIia M COCYIOB, KUIIEYHO TPyOKH, Me3oHedpoca.

5—8-saHememm: OPraHOTEHE3 . ... ............oouiieaeineaeann ..

2.23. Cramust 14: MHOTOMBI . . . . .o oottt e et et e et e e e ettt
A. DMOpuoH ¢ 33 mapamu coMuToB. BHemrHsist Mopdonorusi. M3obpakeHue
KUIIIEYHOTO TPaKTa, Mouek u cepaia. CTpoeHne MUOTOMOB | TTOJIOCTEH TeIa.

2.24. Cragus 15: Tonorpausi KPOBEHOCHBIX COCYHOB . . ..o v v e neeeaennnnn
A. DMOpuoH mmHo 7 u 7,5 MMm. OpurnHanbHast ¢otorpadus. Tomorpadus
KPOBEHOCHBIX COCYIOB. APTEPUU TOJIOBBI.

2.25. Cramust 16: 3aKMAAKA JIMLA . . .. .. ..ottt ettt et e e e e
A. Bun nuia y amopuoHa crniepenu. YacTuuHasi peKOHCTPYKIIMS SMOpHOHA
10 mM. KnmredHUK 1 11oJ10cTH Tejia. MEBIIIeaHast CUCTeMa.

2.26. Cragus 17: ITy3bIpH KOHEUHOTO MOBTA . . .. oo oot te e ee e ee e eeeeennns
A. Bup c3agu u OGosee TuiaTelbHOE MpeNnapupoBaHUE U PACCEUEHUE M-
OpHroHa.

2.27. Cramum 18 u 19: KyOoBumnasi popMaTena . ...,
A. DMOPUOH in Sifu BMECTE C XEJITOYHBIM MeIIKOM. YacTuuHasi peKOHCTPYK-
ums. LlentpanbHasi HepBHasi cuctema. Aprepuu. Kuiueunsiit tpakr. Cra-
nust 19: u3onupoBaHHBIN SMOPUOH ocie hUKCaLNH.

2.28. Cranus 20: Pyka B NOJOKEHUM MPOHALMM . . . . o oot ettt e e e e
A. BHetHsst mopdosorusi. PEKOHCTpyKIIMS MUILIEBapUTEILHOIO TPaKTa U IO~
JIoCTei Tea.

2.29. Cramyst 20: XPSIIEBOM CKEIET . . . .. oottt t et e et e et e e ee e
B. PekoHCTpyKLMsT XpSILIEBOIO CKeJIeTa M BEHO3HOM CHUCTEMBI TOJIOBbI, OCHO-
BaHUSI yeperia U CKeJIETHON MYCKYJIaTyphl.

2.30. Cramust 23: THCTOMOTHSL . . ..o\ttt t et e e e e ettt
A. CarurranbHblil mapacdHOBLIN cpe3. LleHTpanbHast HepBHas cuctema. [1o3-
BOHOYHBIH CTOJIO M OCHOBaHUE yeperna. 2KelynouHO-KUIIeUHbII TPaKT, siuy-
HUK U Me30Hedpoc.

2.31. Cragus 23: IlpenapupoBaHue roJOBbI IyT€M PACCEYEHHS . . .. ... .............
A. Mosr u BucLiepabHbIi ckeneT. CpeqMHHBIA pa3pes MPOMEXYTOUHOTO MO3-
ra, CpeJIHero Mo3ra 1 poMOOBUIHOM SIMKHU. [ pyHast KJIeTKa U MOJIOXKEHUE Ta3a.

2.32. Cramus 23: YIbTPa3BYKOBOE HCCIHEMOBAHME . . . . . . .o oveeteeeeneeeeennnn.
A. ®opma Tena 1 000JI0YKM TUIOA B KOHIE SMOPUOHAIBHOIO Mepuoaa pas-
BUTHS.

b. CHuMKHM yabTpa3ByKOBOIO UCCIea0BaHuUs (3xorpamMmbl) 10-HemeabHOi Oe-
pPEeMEHHOCTH (8 Heelb).

118

130



10

OrnaBneHue

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

2.42.

2.43.

2.44.

2.45.

TIAOAHBIA MEPHMOLL . . ... ..ot
Kpatkuii 0030p: TIIOAHBIA MEPHOI, . . .. ... ..ottt
A. KpuBasi pocta B njiogHoM nepuoze. OrnpeneneHue Helneslb 0epeMeHHOCTH.
Jlynnsie mecsiiibl. Tpumectp. [JdnuHa mmona ot makymku ao sronuil (C.R.).
JmmHa ttoaa ot Makyiiku a0 narok (C.H.).

10-5 nenenst 6epemenHocT: Tonorpadusi OpraoB . ........................
A. 10-g Hemenss 6epeMeHHOCTH. [IpemapupoBaHue myTeM paccedeHMst. Bum
MoJiocTell GOKOBBIX KEJYJIOUYKOB U CTeHKM Tesna. O030p MojocTeil rpyaHoit
KJIETKM U KUBOTA.

12-s nenens 6epemennoctu: LleHTpbI oKOcTeHeHUs (occupuKammu) . . . ... ... ...
A. XpsIIeBoii CKeJleT ¥ IIEHTPbl OKOCTEHEHUSI.

14-5 Henens 0epeMeHHOCTH: CATHTTAIBHBIA PA3PE3 . . ... ..ot vvneeeennn ..
A. CarutranbHblii paspes mioaa pasmMepoM 60 MM, Kosiekius Tonutti.

16-5 Henens GepeMeHHOCTH: YJ/IbTPA3BYKOBOE UCCJIEIOBAHUE . . . .. ... .. .......
A. TTnop in situ 68 Mm C.R. 1 75 mm C.R.

B. YabrpasBykoBoe ucciienoBaHue Ha 16-ii Heesle 6epeMEeHHOCTH.
HOBOPOMIEHHBIN . . . . . ..ottt e e ettt
A. Yepenn HOBOpOXIeHHOro MjaaeHiia. KpaHualbHbIE IIBBI M POTHUYKH.
[Tpornopuinu ckesnera HOBOPOXKAEHHOTO MJIaeHIa.

B. Pa3BuTue mporopiiuii Tesa mioaa 10 poXaeHUs BKIIOUUTEIbHO.

I11oaHbIE 000MOUKHM M IUTALCHTA . . . ..o ooe oot

Kpatkuii 0630p: X0pHOH M XOPHOHAIBHBIE BOPCHHKM . . . . .. oo voveeen e
A. Pa3BuTre XOpMOHAIbHBIX BOPCUHOK. JIaKyHbI B CUHLIUTHU. [IpUTOK MaTe-
PUHCKOIi KpoBU M (hopMupoBaHue Tpadekya. BpacraHue uurtorpodobdiacra.
HuTtoTrpodobiactTnueckast o6osouka. [IpoHMKHOBEHNE Me30IePMBI M KPOBE-
HOCHBIe cocybl. BopcuH4aToe nepeBo 1 IKOpHbIe BOPCUHKH.

LuToTpodo0aaCTHIECKAST O00MOUKA . . .. ..o oottt et e eeennns
A. PazButue nurorpodobiactTuueckoii 000109Kki. CerMeHT CTEHKH XOpPU-
oHasibHOTO Melika. [lnacTuHka xoproHa. Pa3pes Mecta uMIUIaHTalIUU.

JuddepeHInpoBKa XOPHOHATBHBIX BOPCHHOK . . . ..o oo vt et e e,
A. IuddepeHmpoBKa XOpMOHAIBHBIX BOPCMHOK Ha 4-if Henmese. M3omupo-
BaHHbBIN XOPMOHAIbHBIIM MelloK. CHHLMTHATbHbBIE Y3eJKU. [lepBuyHbIe, BTO-
PUYHBIE U TPETUYHBIC BOPCUHKU. A depeHIInpoBKa ciost Tpodobdiacra.

Kpatkuii 0030p: I11aneHTa ¥ IJIOAHBIE O00MOUKH . . . . ... .....covornennnn...
A. Martka u riaueHTta Ha 10-i1 1 13-it Hezesisix 6epeMEHHOCTH U OJIMKe K KOH-
11y 6epeMEeHHOCTH.

CTPOEHHE TIIALEHTBI . . . . o\ttt t ettt ettt et e et e et e e e e e
A. OyHKIIMOHAIbHOE CTpOeHHe MaeHThl. [TnaneHrapHbie BopcuHKH. [Torme-
peuHble Cpe3bl BOPCHHOK IMocje 4-ro mMecsia. MHBOMIOUS KOJTOHOK IIUTO-
Tpodobiacta. CtpoeHre Kotuienona. Cocyasl BOpCMHOK. JIpeBa BOPCUHOK.
CrpaiibHbIe apTEPUH.

BPENMAT IIAICHTA . . . . .. oottt ettt e e e e et et e et et ettt
A. Paspe3 uepe3 3peinyro IIalleHTy C TIalleHTapHOM MeperopoaKoii.

B. Otnenenue mialeHThl.

B. InameHTa mocie pomoB. MaTeprHCKasi 1 SMOpUOHaIbHAsSI CTOPOHBI (T10-
BEPXHOCTH).

T1710/1HBIE 00O0JOUKH Y OJHMBHELIOB . . . . . oo oo et e et e e e et e e e e eenns
A. In3urotHsle 6Ju3Helbl. ClIMsIHUE TUIalleHT. MHOTOKpaTHbIE MCKYCCTBEH-
HO BBI3BaHHBIEC OBYJISILIVN.

b. MoHo3urotHele Onu3Hellbl. PazneneHue B cTagud MODPYJIbI, B CTaaluu
6JIaCTOLMCTHI WK TTociie (hPOPMUPOBAHUS aMHUOTHYECKOi rmojoctu. Cpoc-
muecs onusHelbl. KpoBocHabxeHue 011M3He10B.

132
132

134

136

138

140

142

144
144

146

148

150

152

154

156
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I'masa 3. O0mas sMOpHOJIOTAS ................................... 158
BBEOEHME . . . ... 158
BBeneHue K riaBse 3 conepKuT MHGOPMAIIMIO O TEOPUU TaCTPEU U TEOPUU 3a-
POIBILIEBBIX JUCTKOB, a TAKXKe 00 OTHOLIEHUSIX MOJEKYJISIPHON OMOJIOTUU U
9BOJTIOLIUY.

CpaBHUTEIBHAST OMOPHOIOTHSL ... ... ..o, 160

3.1. OHTOTEHE3 M (DUIIOTEHE3 . . . . ...ttt ettt ettt et e ie e 160
A. HoBble OpraH13allMOHHbIC YPOBHU 3BOJIIOLIMU 3aBUCSAT OT HOBBIX MPUHLIM-

OB 3MOPUOHAILHOTO PAa3BUTHSI.

TakumMu npuHIMOAMU SIBISIOTCS (OpMUpPOBAHUE OJACTYJIbl UM TacTPYJIbI,
dopmMupoBaHre Me30epMbl, MeTaMepu3M, (HOPMUPOBAHUE KEJITOUHOIO
MelIKa U 9MOPUOHAIBHOIO TMCKA, MOSIBJIEHUEe aMHUOTUYECKOW MOJOCTH U
pa3BUTHE IIALICHTHI.

3.2. Kpatkwuii 0030p: PaHHee pasBUTHE . ..................c.ccouiirneennnnnnn.. 164
A. PazMep XeJTOYHOro MelIKa B OOLIMTE BJAUSIET Ha TUI IPOOJIEHUSI, TUIT ra-
CTpyJIsiunu, HOpMUPOBAHKE ME30CPMBbI U pa3BUTHE (POPMBI Tea.

3.3. MOPCKOM €K M JAHIETHHK . . ... oo oottt et e e et e e e ie e e 166
A. PaHHee pa3BuTHe dMOPHOHA MOPCKOTO €Xa: OH JeMOHCTPUPYET OCOObII
THIT TaCTPYJISILIMU.

Bb. ®opMupoBaHue Me30epMbl Y JJAaHLIETHUKA, KOTOPBIN IEMOHCTPUPYET 0CO-
OyI0 cerperaruio Me3oIepMBbl.

3.4. Av@puoun: HopMaTbHOE PABBUTHE . . .. .. .....otiteei e 168
A. JlpoGieHue u racTpyssius. JIBuXkeHre KJIETOK U IepecTpoiika B racTpyiie.
JuddepeHunpoBKa 3apoIblLIEBbIX JIUCTKOB.

3.5. AMpuonn: KiaccuuecKue dKCIEPHMEHTDBI . . . . .. oo et ie e e e e eeeennnns 170
A. DKCIIEPUMEHTBHI 10 MEePeTSKKE racTpysibl. AHUMAJIbHbBIN U BEreTaTuBHbIN
MOJTI0CA 3UTOTHI Pa3BUBAIOTCS MTO-Pa3HOMY.

B. Bynyiive 3HaueHue U MOTEHLIMA: KapTa MyTeil pa3BUTHSI KJIETOK U KapTa
CYIIbOBI KJIETOK.

B. Opranm3zanuonHble 3kcrepuMeHThl [llnmemMaHHa: TpaHCIUTAaHTALMSI OOP-
cajlbHOM Ty0bl 6J1ACTOIOpa MHAYLIMPYET KUIIEYHO-MO3TOBYIO U CITMHHO-XBO-
CTOBYIO CTPYKTYPBHI.

3.6. AMuOMH: DMOPUOHAIBHAS MHIYKIMS . . . . oottt e e et e e eeeenas 172
A. Kackan nHAyK1LIMii B 9MOpHOHE 3¢MHOBOIHOTO: BCJIE 3a TMEPBUYHON MH-
NYKIIMeH KacKaloM HAYMHAIOTCsI COOBITUSI BTOPUUHON MHIYKIIVU.

b. Unentudukaims GakropoB pocTa B MHAYKLIMUUA ME30AEPMbI: JTOKAJIbHbIE
MEeNTUIHbIE TOPMOHBI SIBJISIIOTCSI MOJIEKY/ISIPHO-OMOJIOTUYECKUM CyOCTPaToM
WHIYKIIIY.

3.7. DMOPHOH KypHIbI: DMOPHOHANBHBIN JIACK . . . . oottt e e e eeeeennnns 174
A. Ha npumepe 3MOprioHa KypHULIbI MOXHO M3y4yaTb pa3BUTUE 3MOPHOHAIb-

HOTO nucKa, (hopMupoBaHue ero anmubacTa u runobiacTa, a Takxe JajabHel-
LU POCT NMEPBUYHOM MOJOCKH.

3.8. DmOpuoH Kypuubl: TIepBHUHBI Y3€IOK . . .. . ... ..ottt 176
b. IlepBuyHbIii y3eJI0K KaK OpraHu3yloluil 1ieHTp. PacnpocTpaHeHre Me30-

JIEPMBbI TIEPBUYHOM MOJIOCKK. MHBarmHaiust HOTOXOpaaJibHOTo oTpocTKa. Ha-
yaJio 3akJyiajku rojoBbl. [IpexopnanbHas MmiacTUHKa.
3.9. DMOpuoH Kypuibl: OOPA30BAHME CKIAMOK . . ... oo oo ete e eeeennennnnns 178

B. Teno sMO6puoHa BO3HMKAeT B mpoliecce odpa3oBaHMs CKiIagoK. O6paso-
BaHME CKJIQNIOK CJIelyeT 3a CerMeHTaluuedl M Ae3uHTerpauueil mepBUYHOrO
y3eJka.
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3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

OMOpHOH Kypuupl: 2KeJaTOYHBIA MEIOK U AMHUOTHYECKAS OJIOCTh . . . ... ......
I'. KoHBepcusi MepBUYHOIO y3eKa B 3aUaTOK XBOCTA: 3a4aTOK XBOCTA — 3TO
GyracteMa JIsl HYKHE 4acTh Teja.

J1. ZKenToK comepsKUTCS B 3KEITOYHOM MEIIIKe. AMHUOTHYECKAsI IOJIOCTh (hop-
MUPYETCsl TIyTeM CMbIKaHUSI aMHMOTUYECKUX CKJIanoK. BHeaMOpuoHaibHast
9KTOIEPMa CTAHOBUTCSI XOPUOHOM.

DMOpHoH Kypuiibl: ILT10aHbIE 000M0UKH . . ... ... .. ... ..ot
E. DMOpuoH mu1aBaeT Ha KeJITKe BHYTPH STif1ia.

K. XopuoaniaHTOUC: allIaHTOUC — 3BarvMHaIus KJIOaku — (OpMUPYET XO-
PUOAJTAHTOMC, TIPEIIICCTBEHHUK TUTALICHTHI.

TpaHCcIIIaHTAIMS YYACTKA TKAHH U3 SMOPHOHA Nepenena B SMOPHOH KYPHIIBI . . . . .
A. Kietku niepernesia, TpacIulaHTUPOBAaHHbIE B TKAHb 9MOPUOHA KypULIbl, BU-
VMBIE C TIOMOIIBIO JUTUTEIBHOTO SIIEPHOTO MapKepa, IOMOTaIoT MPOCICINTh
KJIETOYHOE IBUXKEHME.

B. DKcriepuMeHTHI 1O U3YYEHUIO pa3BUTHSI TeprdepruuecKoil HEpBHOW CHU-
CTEMbIL: TPAHCIUIAHTALUSI HEPBHOTO IPEOHSL.

Muekonuramonme: PanHee pasBUTHE .. ....................oiuiininaon...
A. Maexkonuraroliye Mpor30LUIH OT OTKJIAABIBAIOIIMX siilia peakoB. dopmu-
poBaHUe 0JIACTOLMCTHI. BrylaMUHapHBIN 1 TpUJIAMUHAPHBIN SMOPUOHATBHBIN
nucku. O6pa3oBaHKe CKIAAOK. 2KeITOUHBII MeIIOK. AJIJTAaHTOMC U TIJIALIEHTA.

Muekonuraomye: UIMIVIAHTAIMS ... ...,
b. OcobenHocTy npolecca UMILIAHTAUUKU Y pasHbIX BunoB. [ToBepxHOCTHAs
MMIUIaHTalus y cBUHbU. IlorpyxHasd nMIulaHTauus y yenoseka. MHBepcus
3aPOBILLIEBBIX JIUCTKOB Y MBILIHU.

Muekonuramonme: CTPOEHHE IIAMEHTBI . . .. .. ... oouirerenan ...
A. IpuHLMIT BCachIBaHUS CJIM3U Y SIIUTEINOXOPUATIBLHOM IJIALEHTH MEHSIET-
¢S Ha MpUHUUI 11 Yy3Un y SHAOTEINO- U TeMOXOPHUATbHBIX IIIALCHT.

b. JlabupuHTHast 1 BOpcMHYATas IUIALICHTHI Y YeJloBeKa: JIJAOMPUHTHAs Tula-
LIeHTa Ha 2-#1 HelieJle pa3BUBAETCs B BOPCUHYATYIO IJIALICHTY Ha 3-if Hefele.

B. BHeuHsis hopma T1alieHThl MHAMBUAYAJIbHA Ul KaKIOTO BIIA: YEJIOBEK,
CBHUHbSI, MAKaKa-pe3yC U MBbIILIb.

TPAHCTEHHBIE MBIIIM . . . . .\ oottt et e e e et e e e e et e e ee e e
A. TlonmyyeHune TpaHCTeHHBIX MbIlIeit myteM nHbeKIuu JHK B mponykieyc.
[Mepemerenue 6mactoructol. OOpa3oBaHMe HACAEACTBEHHBIX (BPOXKICHHBIX)
4epr.

b. Unentudukanusa onpexnensiomeil moja oomactu (SRY) myrem TpaHchek-
K SRY-1ocnenoBareIbHOCTH B OPO/LY MbILIU.

T'omMeoTHYECKHE T€HBI Y APO3OMUIBIL . . . .. oottt et e e e ee e
A. TeHbl perynsiuMy v pa3BUTHUsI ObUIM OTKPBITHI Y APO30(MUIIBI U YCIEIIHO
UACHTUGhUIMPOBAHBI Y TO3BOHOUHBIX, BKJIIOUAsT MBIIIEH, ITyTeM TMOPVIN3aIIIN.

Ba30BbIii IAH CTPOEHUS TEMA ... ... ..ottt

T'oMo10rHs racTPyJIbl U SMOPHOHATIBHOTO IUCKA . . . . . v e e e e e e e eenn s
A. TlepBuuHasi 1oyiocka SMOPMOHOB MTHULIBI U MJIEKOIUTAIOIIETO COOTBET-
CTBYET 0J1aCTOMNOPY racTpyJibl aM(puouu.

ba30Bblii IAH CTPOEHNUS TEAA MO3BOHOYHBIX . . . .o .o oot et enaeeeneennn.
A. TlporoTun Teja MO3BOHOYHOIO 0Opasyercsl U3 (hUIBTPYIOIIEH KUIIKU U
0OCEBOT0O CTEPXHSI C MBIIIEYHBIMU TIJIACTMHKAMM, OTBEYAIOIIMMU 3a TIiaBa-
TEJIbHBIC IBUKCHUSI.

B. TpaHnchopmalmsi IIIOTOYHBIX AYT B BEPXHIOK U HUXKHIOKO YETIOCTU OOBSIC-
HSIET DBOJIIOLIMOHHOE MMPOMCXOXIEHNEe OCHOBAHMS yepera U BUCIEPaJbHOTO
CKeJleTa.

180

182

184

186

188

190

192

194

196
196

198
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3.20. TIHOTOUHBIC JIYTH . . . . o\ oottt et et e e e e e et e e e e e et e et et 200
B. OCHOBHBIE 3JIEMEHTBI TJIOTOYHBIX JyT: TIOTOYHBIE IEJIX U KapMaHbl, Xpsi-

LY TJIOTOYHBIX IyT, UX apTEPUU U HEPBBHI.

3210 COMUITBI . .o oottt et e e e e e e et e e e e e 202
A. CoMHTBI 00pa3yloTCs B MapakcuaibHoit Me3onepme. OCHOBHBIE DJIEMEHThI
COMUTOB: CKJIEPOTOM, MUOTOM U JIEPMATOM.

3.22. PecerMeHTAIMS OCEBBIX OPTAHOB . . . . . . o\ o oot e et e e e e e e e e e 204
b. lepHUTUBHBII MO3BOHOYHMK COCTOMT U3 HUXKHETO U BEPXHETro CerMeH-

TOB CKJIEPOTOMOB.

3.23. @opmMupoBaHUe CTPYKTYP B 324ATKAX KOHEYHOCTEM . . .. .. ... ..........oon... 206

A. ®opMupoBaHUe CTPYKTYP B 3a4aTKaxX KOHEUHOCTE MOXHO BU3YaJM3UPO-
BaTh C IOMOUIbIO TUCTOXUMUYECKON TEMOHCTPALIMYA aKTUBHOCTH XOJUHECTE-
pasbl (ChE).

Bb. DkcrniepuMeHTBI: TpU IYTH AETEPMUHUPYIOTCS ¢ TTIOMOIIBIO (haKTOPOB amm-
KaJIbHOTO 9KTOEPMAIbHOTO TPEOHS U 3aHEH 30HbI MOJISIPU3ALIUU.

3.24. IuddepeHmpoBKa 3aPOABIIEBBIX JTUCTKOB . . . . . o .o ot e e e e eeeennnns 208
A. JleuHUTUBHBIE TKAHU 00Pa3yIOTCs TIOCIEN0BATEILHO U3 TPEX 3apOblIIIe-

BBIX JINCTKOB. Me3omepma oOpasyeTcss U3 TMEepBUYHOM ITOJIOCKM, TUIAKOI,
HEPBHOTO IpeOHSsI U 3a4aTKa roJIoBbI.
Peryasimms pasBUTHS .. ... ... 210

3.25. Mexanu3mbl MOP(OreHETUYECKOTO ABMIKEHMS . . . . . oo ve e ee e eeeeennn 210
A. MopdoreHeTnueckoe OBMXKEHWE HAYMHAETCSI B OMOpHOHe ¢ (DOpMUpPOBa-

HMSI SMUTEIUATBHBIX CTPYKTYP M COINPOBOXIAETCS DKCIPECCHe MOJEKYJ
KJIETOYHO aire3uu U KaJrepuHOB.

Bb. OtnenbHble KIETKM MUTPUPYIOT MMyTeM aMeOOBUIHBIX IBUKeHUI. X mpo-
JBYKEHME HATIPABJISIETCS] MHTETPUHAMU U JIAMUHUHOM.

3.26. MOJIEKYJIbI KIE€TOUHOM ATTE3MH . . . . . . oo vt e te et e et e et e e e eeeaas 212
B. AMe60oBUIHOE NBMXEHME BKJIIOUAET LIUTOIIa3MaTUIeckoe repemMelleHue,
dbopmMupoBaHre TOUEK KOHTAKTa M COKpAllleHHe aKTMHOBBIX U MHO3MHOBBIX
(buIIaMeHTOB.

I'. Monekynbl knerouHoit aare3un (MKA) BKTI04aroT B ce0s CENIEKTUHBI, KajI-
repUHBI U UHTETPUHBI.

3.27. Opranu3anysi TeHOMA M KJIETOUHOTO IHKJIIA . . . . .o oot ete e e ee e e 214
A. OpraHu3zaiiusi reHoMa: peayIiuKalys FeHOB U U30bITOK B TEHOME — OCHO-

Ba JUTst (U GepeHIIMPOBKU Pa3TUYHBIX TUITOB KJIETOK B MHOTOKJIETOUHBIX Op-
raHu3Max.

b. KileTouHbIi LMKIT peryJmpyeTcsl C MOMOIIbIO HUKIMHA, (hochopuampoBa-
HME KOTOPOTO BbI3bIBAET MUTO3.

3.28. TOPMOHAMBHAS PETYIISIM . . . . . o oot ettt et e e et e e e e e e e 216

A. KoHTposb pocta u tuddepeHINPOBKU: SMOPUOHAIBHBIE TOPMOHBI Y UH-
JYKTOPBI TPUBOAST K HEOOPATUMOIi IETepPMUHALIUM B TEHOME.
b. B amOpuonanbHoi1 61acteme posnudepanvs 1 MopdoreHes peryampyoTcst
dakTopaMu pocTa U JOKAJIbHBIMM TOpMOHaMHu. B muddepeHImpoBaHHBIX
TKaHSIX TOPMOHBI KOHTPOJIMPYIOT GYHKIIMOHATLHOE COCTOSTHUE.

3.29. THenmy TPAHCHYKIIMM . . . . oo voo ettt e et et e e e e et e e e e et e et e ee e 218

B. Poct 1 nuddepeHumpoBka peryaupyorcst creuu@uuecKkuMu 1uist Kaxkioi
a3zl TMPO3UH-KMHA30- U G-TIPOTEMHO-CBSI3aHHBIMU PeLieNTOpaMu U (hakTo-
pamMu TpaHCKpUIIMKU. VX akTHBalMsI BO B3pOC/IbIX KJIETKaX MPUBOIUT K 00pa-
30BaHUIO PAKOBOI OMYXOJI (aKTUBAIIMY OHKOTeHE3a).
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JduddepeHIMPOBKA TKAHEH . ... ...,

3.30. 3y0bI, KOMKA M BOJOCDI . . . . .\ oto ettt e et e e e e et et

A. 3y0ObI 00pa3yroTcs U3 TUTAKOUIHBIX YeTITyeK.
B. Bosiochl 00pa3yioTcst 13 OPOrOBEBIIETO AMUTEIMST KOXU.

3.31. OKTOTEPMATIBHBIC ZKEJIE3BI . . . . . o o\ et oot ettt e e et et et e e et e e e

A. B3UMOOTHOILIEHUST MEXY 9KTOAEPMATbHBIMU XKeJie3aMU: OCHOBHAsI XKeJie-
32 KOXW — caJlbHasl KeJjie3a B 3a4aTke BOJIOca.

B. BHyTpuyTpoOHOE pa3BUTHE M LUKJIMYECKUI POCT MOJIOYHOM 3Kee3bl BO
BpeMsi 0epeMEHHOCTH U JIaKTalluu.

3.32. COCMHUTEIBHAT TKAHD . . . . o . oot e e e e e e e e e e e e e e e e e e e

A. IuddepeHmpoBKa COeTMHUTENbHBIX TKAHE: OHU 00pa3yloTcsl U3 CUHTE-
3UPYIOLIUX KOJUTareH Me30epMaIbHbIX KJIETOK.

b. DHnoxonapanbHas (3HXOHApaTbHAsA) occudUKalMs BKIOYaeT TpaHchop-
MaIIuIo XPSIIeBO MOIEIN B KOCTh C TIOMOIIIBIO IIEHTPOB OCCU(UKAIINN, TTO-
KPBIBAIOIIUX XPSIIIIEBbIE 30HbI POCTA.

3.33. CKEMETHBIE MBIIIIIBE . . . . . .o\t to ettt et ettt e e e e e et e e e e

A. CKeneTHbIE MBIIIIIBI 00pa3yloTCsl 13 MUOTOMOB COMUTOB. MUOOIACTBI MU~
TPUPYIOT BEHTPaIbHO M MU(dEepeHIIMPYIOTCS TOCe CIMSHUST B MHOTOSIIEP-
HbIE KJIETKA-TPYOOUKH.

3.34. TeMOmO033 M JIMM(IOIIOD3 . . . .. .. oottt ettt ettt e

A. KpoBsiHbIE OCTPOBKHM M I'€éMOIT033: CTBOJIOBbIE KJIETKU KPOBU M SIUTEIH-
aJIbHbIe KJICTKU MOSIBJISIIOTCS B ME30epMe KEJATOYHOTO MEIlIKa.

B. Jlumdaruueckas cucrema: mumdaTuuyeckue CTBOJOBbIE KJIETKU 00pa3yloT-
¢s1 B KOCTHOM MO3T€ 1 KOJIOHU3UPYIOT TUMYC, MUHIATUHBI, GEITYIO TYJIbITY Ce-
JIE3EHKU U JIUMdaTUIecKue y3ibl.

3.35. IMMYHOIJIOOYMHBI . . . . o oo ettt e e et e e e e e e et et e ie e

B. derepmuHanus u nuddepeHIIMpoBKa cyrepceMeiicTBa MMMYHOTTIO0YIT -
HOB JTUM(OIMTOB: UMMYHHAs CICTeMa — IPUMEP XOPOIIIO U3YUEHHOI AeTep-
MUHaUMu, mpoaudepauv U 1udGdepeHIMPOBKU U3BECTHBIX KJIETOYHbIX JIM-
HUIA.

I'maBa 4. HepBHasicucrema .......................................

4.1.

4.2.

BBEoEHME . . .. .. ... ..,
DMOpHUOHAIbHOE Pa3BUTUE MO3Ta Pa3bsCHSIET YPOBHU BO3pACTaIOLIEH CIIOX-
HOCTHU €0 CTPOEHMSI Ha MIPOTSKEHUM (hUIoreHesa.

PacnipenesieHre COOTBETCTBYIONIMX (DYHKIIMI TTO SMOPUOHAIBHBIM CTPYKTY-
paM CIIOCOOCTBYET ITOHUMAHUIO KOHEYHOM apXUTEKTYPhI MO3Ia.

Kpatkuii 0030p: Phylontotractus . .. ............ ... .. ....................
A. HepBHast TpyOKa maeT Hadasio TpeM (DYHKLMOHAJIbHBIM enuHuiaMm LTHC,
MpeACTaBAEHHBIM B BBIMBIILIEHHOUM cucTeMe «phylontotractus»: CIMHHOMY
MO3TY, TIPOJIOJITOBATOMY MO3TY 1 MO3TOBBIM ITy3bIPSIM.

B. YpoBeHb opraHu3anuy JOCTUTAaeTCs B OMOpHOHE YejoBeKa Ha ctaauu 17,
XOTSI CTPYKTYPHbBIE 2JIEMEHTHI ellle He (PYyHKLIMOHUPYIOT.

HepBuast TpyOKa M CIAHHON MO3T . ... ......... ..o,

HepBHAS TPYOKA . . ... ... it
A. ®opMupoBaHHUe HEPBHBIX CKJIaJ0K B 9MOPHOHE YeJoBeKa MPOUCXOIUT Ha
craguu 10.

B. Tlepemuuii HelipoIlop cMelIaeTcsT K MepeaHeMy MO3TY, a 3aIHUI Helpo-
MOp — K 3a4aTKy XBOCTA.
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4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

(0011711313007 (1)
A. Tlponudepaiiyst HEUPOIMUTEIUS: B X0 KJIETOYHOTO ACJICHUSI HEMPOIH-
TeJMabHbIe KJICTKU ABUXKYTCS K LIEHTPaJIbHOMY KaHally, Ilie B UTore (hopMu-
pyeTcst MaTpUKCHasl 30Ha.

b. Nuddepennuponka: nuddepeHIMpOoBaHHbIE HEUPOHBI pacriojaraloTcsl B
MaHTUIHOM CJIO€ Pa3BUBAIOIIETOCS CEPOTO BEIIECTBA CITMHHOTO MO3Ta.

CHMHHOMOSTOBBIE HEPBBI . . . . . oottt et ettt et et e e e e e e e
A. TlepBUYHBIE BOJIOKHA MPOKJIAABIBAIOT IyTH JIJIsl CTUHHOMO3TOBBIX HEPBOB.
MoTtopHbie HepOHBI (hOPMUPYIOT Oa3aibHYI, a CEHCOPHBIE — KPBUIbHYIO
MJIACTUHKY CITMHHOTO MO3Ta.

b. KoHckuii xBocT (cauda equina) obpasyeTcsi, Korma pocT CIIMHHOTO MoO3ra
3aMeJISIeTCs 110 OTHOLIEHUIO K POCTY CITMHHOMO3TOBOTO KaHaJa.

JIEPMATOMDBI . . . . oottt ettt e e e
A. [lepMaTOMBbI Pa3BUBAIOTCSI U3 COMUTOB, a TO3IHEE MPEACTABISIOT OO0
MOIePKUBAIOIIME 00JIACTH CTMHHOMO3TOBBIX HEPBOB B KOXKeE.

b. U3-3a dhopMupoBaHMST HEPBHBIX CIUICTCHUI ITOAIEPKUBAIOIINE O0JIaCTH
nepudepruuecKux HEPBOB OTJIMYAIOTCS OT IEPMATOMOB.

ABTOHOMHASI HEPBHASI CUCTEMA . . . .. oottt ettt et et et ie e
A. KiieTkr aBTOHOMHOM HEPBHO# CUCTEMbI MUTPUPYIOT U3 HEPBHOTO IPeOHS
Ha nepudepuio.

b. CumnaTrueckue U nmapacUMIaTuyecKue LEHTPbl Pa3BUBAIOTCS B OOKOBOM
CTOJIOMKE CITMHHOTO MO3Ta U IMPO0JTOBATOM MO3Te.

J\Y (0300038 (0 11 1) (P

HelpoMepbl M IIAKOIDBI . . . . ..ottt ettt et e e e e e e e e e e
A. Heiipomepsl 1 IJ1aKOIbI OTPAXKAIOT MePBOHAYATbHYIO CETMEHTAPHYIO Opra-
HM3ALIUI0 HEPBHOM TPYOKU M MO3TOBBIX MTY3bIPEIA.

Bb. CermeHTapHOe CTpOEHKME HEPBOB TIIOTOYHBIX AYT ONPEIeIIsIeTCs] HelpoMe-
paMy poMOOBUIIHOTO MO3Ta.

IMOBIOBBIC IY3BIPH . . .« . ot eee et ettt e e et e e e e e e e e
A. Mo3roBbie TTy3bIpH MPEACTABISIOT cO00i (hYHKIMOHAIBHYIO OpraHM3alldio
mo3sra. Tpu nepBUYHBIX MO3TOBBIX ITy3bIPst (HOPMUPYIOTCSI TOJIOBHBIM U ILEHHBIM
M3rubaMU 1 ITOIPA3IEIISIOTCS Ha 1e(PMHUTUBHBIE YaCTH CTBOJIA TOJIOBHOTO MO3Ta.

LIeHTPAILHBIE CEHCOPHBIC TIYTH . . . . o v\ ov e et ettt et e e e e e e e
A. HepBHbIe NYyTH LIEHTPAIbHBIX OPTAaHOB YyBCTB (DOPMUPYIOT CHavYasia LeH-
TpaJIbHbIE CEHCOPHBIE IyTH B CTBOJIE TOJIOBHOTO MO3ra.

B. IMocse pa3BuTHsi KOHEUHOTO MO3ra OHM ITPOXOJISIT OT LIEHTPOB B CTBOJIE T'O-
JIOBHOTO MO3ra B KOPY T'OJIOBHOT'O MO3Ta.

CTBOMIMOBIA . . ..ottt e e

BasajbHast M KPBUTBHAS TIACTHHKM . . . . oottt e e et ee e e iee e e eennns
A. POMOOBHIHBIN MO3T, OOLIME U CIIELMATBHbBIE LIEHTPBI ITIOTOYHBIX HEPBOB,
HaXOISIIINECS MEXIY OOIIMMU JIBUTATETbHBIMM M CEHCOPHBIMU KOJOHKAMMU,
TaKKe MPUCYTCTBYIOT B CTMHHOM MO3Te.

CTBOJI TOJIOBHOTO MOBTQ . .« . .ottt tte e e e et ee e e et ee e e e iee e e e
A. Opranusanust B 6a3albHYIO W KPBLUIBHYIO IIACTUHKHU Pa3iIndiMa B MOJIM-
(urpoBaHHOI hopMe BO BCeX CerMEHTax CTBOJIA FOJIOBHOTO MO3ra OT MPo-
JIOJITOBATOTO JI0 KOHEYHOTO MO3Ta.

YEPEIHBIC HEPBDI . . . . . o oottt e et et e e e e e e e e e
A. Jle(bMHUTUBHBII X0 YePEITHBIX HEPBOB MOHSTEH U3 UX CBSI3U C IJIOTOYHBI-
MM AyTaMU.

B. IBuratesibHbIe U CEHCOPHBIE sIpa TTPOUCXOIST U3 CTBOJIA TOJJOBHOTO MO3Tra
9MOpUOHA.

238

240

242

244

246
246

248

250

252
252

254

256
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MOBEKEUOK . . ..o e e e e e e e e e e e e

4.13. Pa3BUTHE MOBIKEUKA . . .. . ..ottt ettt ettt et e ettt et e e
A. AHatoMuueckasi U OyHKIIMOHATbHAsI OpraHu3alusl Mo3Xeuka o0ycioBiie-
Ha ero pa3BUTHEM B TOPCATbHBIX I'y0ax pOMOOBUIHOTO MO3Ta.

4.14. KOPaMO3BKEUKA . . . ..ottt ettt ettt e e e e
B. B mo3xeuke pa3BuBaeTcs 10O0ABOYHASI BHEIIHSISI MAaTPUKCHAS 30HA, U3 KO-
TOPOIi 00pa3yI0TCsl MOJIEKYJISIDHBIN 1 36pHUCTBIN CJI0OM KOPBI MO3XKeUKa.

TOMOBHOM MOBT .. ... ...,

4.15. Kpatkwuii 0030p: Poramus moaymapuit . ................. ... ... ...,
A. Pactymue mosymiapusi TOJOBHOTO MO3Ta ITOKPBIBAIOT CTBOJ TOJIOBHOTO
MO3ra, IeMOHCTPUPYST MOP(OTeHeTHUYECKOe JABMXEHNE, U3BECTHOE KaK poTa-
LY TIOJTYLLIapUiA.

4.16. KpaTkuii 0030p: SIApa M TPAKTBI . .. ... ...ttt
A. bazayibHble TaHIJIMKM Pa3BUBAIOTCSI B OCHOBAHMM TOJIOBHOTO MO3ra, a Kopa
MOJIyLIaApUii TOJIOBHOTO MO3ra — B CTEHKE TeJIeHIIe(aTniyecKoro my3bipsi.

4.17. KOPATOMOBHOTO MOBTA . . . . .\ oot ettt ettt et e et e e e e e
A. Kopa rojloBHOTO MO3ra pa3BMBaeTCs U3 HEHPOOIACTOB, KOTOPBIC TTOSIBIISI-
JOTCS M3 BHYTPEHHEN MaTpUKCHO 30HBI HEMPOSITUTENST M MUTPUPYIOT B Map-
TMHAJIbHYIO 30HY, (POPMUPYsT KOPY IyTeM U3HAHOYHOTO 00pa30BaHMsI CJIOEB.

4.18. I1aneo-, apxXu- U HEOKOPTEKC TOJIOBHOTO MO3TA . . .. ... .....overennannnn ..
A. B ¢ustoreHese majaeo- 1 apXMKOPTEKC CMEIIAIOTCSI B OCHOBAHKE TOJIOBHOTO
MO3ra M3-3a pocTa HeOKOpTeKca.

b. INaneo-, apxu- 1 HEOKOPTUKAJIbHBIE CETMEHTBI MOTYT OBITh pa3rpaHUYEHbBI
B CTCHKE TeJIEHIIE(DaTNIECKOTO My3bIpst B KOHIIE MOPMOHAIBHOTO ITEPHO/IA.

4.19. TIMPAMMAHBIA TPAKT . . . o oottt ettt et e e et e e et et e ie e
A. IlupaMuIHBIA TPAKT IIPOHUKAET Yepe3 GaszaibHble TAHIJIUN U TIPOXOIMT Ye-
pe3 CTBOJI TOJIOBHOIO MO3Ia.

B. TIpoucxoxneHue siaep SKCTpArMpaMUIHON CHUCTEMBI COOTBETCTBYET MX
(YHKIIMOHAJILHOM OpraHMU3aLiu.

4.20. JIMMOMYECKAST CHCTEMA . . . ..o oottt ettt ettt e ettt e ie e e
A. PocT HEOKOpTEKCA ONPEAEAETCS Pa3BUTHEM OOKOBBIX XKEIYI0YKOB.

B. Pa3Butue HEOKOpTEKCAa M MO30JMCTOrO Tejla CMElIaeT JIMMOUYECKYIO CU-
CTEMY B OCHOBAHME U MEAUAJILHYIO CTEHKY MO3Ta.

4.21. CocyaucToe CIUIETEHHE M TUIIOKAMIT . . . .. oottt et e e e e e e e
A. CocynucToe CIUIETEHUE W TUIIOKAaMIT MHBarMHUPYIOTCS B MEAMUAIbHYIO
CTEHKY XeJTyIoYKa U Y4acTBYIOT B POTAIIMU TTOJTYIIIAPHIA.

B. Turnmnokami npecTasisieT OO0 CMEIIEHHYIO YacTh apXMKOPTEKCA.

4.22. CHalKl (KOMHCCYPBI) . . . oo ettt e e et e et e e e et et e ie e
A. BosyokHa, coeAnHSIIONIe TONyIIapysi TOJIOBHOTO MO3ra, TPOXOIST Yepe3
KOMUCCYPAJIbHYIO ¥ TEPMUHAIBHYIO ITACTUHKH.

HIumkoBUIAHAS KeMe3a MU THIOMU3 . ... ...,

4.23. IITMIIKOBHIHAS FKEIMEBA . . . . . oo oottt ettt e e e e e ettt e e e
A. HIumkoBuaHas Xejie3a MPOUCXOAUT OT CBETOUYBCTBUTEJbHBIX KJIETOK
KPBIIIN TTPOMEXYTOUHOTO MO3Ta HU3IITNX TTO3BOHOYHBIX.

B. IMuHeanouThl MOABISIOTCS U3 HelipoanuTeauss U auddepeHIupyoTcs B
SHIOKPUHHBIE KIeTKH. LIIniKkoBuaHas XKeJie3a BO BTOPYIO OYepe/ib CBsi3aHa ¢
TJ1a30M.

4.24. THIOMW3 . . ...

A. Tlepennsisa nons runoduza odpasyercs U3 Miaakoabl B KPbILIE CTOMOAEYMa,
3aIHSIS €T0 JOJIST — M3 BBITSIYMBAHUS TIPOMEKYTOYHOTO MO3Ta.
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4.25. KpaTkuii 0030p: LleHTPAIbHAS HEPBHAS CUCTEMA . . . . .. .o o oot eeeeennnn. 282
A. LleHTpabHas1 peryJIsiiysl ABUKEHUST OPraHU30BaHa B TPU MepapXUUECKUX
ypoBHsi. Ha camoM HU3KOM ypoBHE — pedIeKTOpHbIE AyTH B CIIMHHOM MO3Te,

Ha MPOMEXYTOUHOM YPOBHE — LIEHTPBI B CTBOJIE TOJIOBHOTO MO3ra (9KCTparnu-
pamMuIHas CUCTeMa) U Ha CAMOM BBICOKOM YPOBHE — KOpa roJIOBHOTO MO3ra ¢
MUPAMUIHBIM TPAKTOM.

T'o710BHOIT MO3T COMEPKUT MPEACTABUTEIHCTBA LIEHTPATLHBIX CEHCOPHBIX TTy-
Teit. OH ToApa3aessieTcsl Ha SMUKPUTUIECKUIT HEOKOPTEKC M «IMOLIMOHATb-
HYI0» IMMOMUYECKYIO CUCTEMY.

I'naBa 5. OpPra’ubI YYBCTB ...............oooiiiiiiiiiiiiii .., 284
BBEOEHME . . . ... 284
YyBcTBUTEIbHDIE KIETKH M ITAKOMDBI . . ... ..o, 286

500 DBOMIOIES . .. ..o oottt ettt et e e e e e e e e e e 286
A. UyBCTBUTEIbHBIE KJIETKU B 9KTOJAEPME OOBEIUHSIIOTCSI B CEHCOPHBIE 00J1a-

CTH (IJTaKO/IbI).
B. IMpoBeneHne CTUMYJIOB B MEPBUYHBIX YYBCTBUTEIbHBIX KJIETKAX OTIMYHO
OT TOTO K€ MPOIIECCa BO BTOPUUYHBIX YYBCTBUTEILHBIX KJIETKAX.

30 1 0 7111 1 PP 288
A. KpoMe ceHCOpHBIX MJ1aKo/1, B 9MOpUOHE TakxKe (hopMUpYIOTCs anudapuH-
reajbHbIE IJIAKOIbI, OTHOCSIIIIUECS K TIOTOUHBIM JyTaMm.

b. o nuddepeHUMpoBKN YyBCTBUTEIbHBIX KJIETOK U3 IUIAKOA MUTPUPYIOT
Me3eHXMMAJbHbIC KIETKH.

5.3, LIemb TPAHCAYKIM . . . . o oo ettt ettt et e e e e e e e e et et e 290
A. B uenu TpaHCOyKLIMKU YyBCTBUTEJIbHBIX KJIETOK 3aieidcTBOBaHbI G-Tpo-
TEWHBI, cXOaHbIe ¢ G-IPOTEMHAMU TOPMOHATBHBIX PELIETITOPOB.

BKYC .. 292

5.4. BokoBble (JaTepajbHble) JMHEHbIe OPraHbl U BKYCOBBIE COCOYKH . . . ... ....... 292
A. BoJIOCKOBbIE KJIETKM, TTO3BOJISIIONINE PhIOE OIIYIIATh BOJHBI JaBJICHUS B
BOJIE, — YaCTh OOKOBBIX JINHEWHBIX OPTAHOB PHIO U PACITPOCTPAHEHHBIEC B 9K-
TOJIepPME BKYCOBBIE COCOYKH, MCUE3HYBILIUE C TOJOBBI TTO3BOHOYHOTO TOCIE
repexoia K XXM3HU Ha CyIIIe.

b. B sMOpuoHe yenoBeka Takke OOJBIIMHCTBO PYAMMEHTAPHBIX BKYCOBBIX
COCOYKOB J€3UHTETPUPYET.
OOOHSIHHEE . ... ... ... e 294

5.5. OPraH O0OHSHMST . . . . ..ot ettt ettt e e et e e e e e e 294
A. OGoHsTeNbHAs TJ1aKOAa 00pa3yeT MepBUYHbIE YyBCTBUTEIbHBIE KJIETKU,
MOCBIJIAIOIINE CBOM aKCOHBI K MO3TY.

OPraH 3PEHMS . .......... i 296

5.6. THABHOM OOKAJI . . . . ...ttt ettt e e ettt ettt 296
A. I'ma3Hoil 60Kan o0pa3yeTcsl Kak MHBarMHaLMs TJIa3HOT0 My3bIpbKa.

b. Lllens mmazHoro 6okasna (1eb COCYIUCTON 000JIOYKN) — pPe3yJabTaT Xoaa
apTepuu CTEKJIOBUIHOTO TeJa.

5.7. BcCHOMOTATENbHBIE OPTAHBI TJIABA . . ..o o v ittt et e et e e e 298

B. OcHOBa pOroBUIIbI — MPOIOIKEHKE CKJIEPhI, KOTOpasi, B CBOIO OYepelb,
MPOIOJIKAETCS B TBEPAYIO 060JI0YKY TOJOBHOTO MO3Ta.
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5.8.

5.9.

Cityx0BOii ¥ BeCTHOYJISIPHBINA OPTAHDBI . . . ... ..............oonron....

TIPOMCXOKIEHME YXA . . . . oottt ettt e ettt e et ettt e e e e
A. BHyTpeHHee yX0 pa3BHUBaeTCsI U3 CIIyXOBOTO ITy3bIpbKa, CpEIHEE YXO — U3
TMEPBOTO TJIOTOYHOTO KapMaHa, a HApY>XHbI CIyXOBOUM MPOXOA — U3 MEePBOM
TJIOTOYHOM 11ENN.

BHYTPEHHEE YXO . . . . . oot e
B. DHponmMda ciryXoBoro my3bIpbKa COOTBETCTBYET BHYTPEHHEI, a IepUIIM-
da — HapyKHOM CIMHHOMO3TOBOM XXUIKOCTH.

B. UyBcTBUTEIbHBIE BOJOCKOBBIE KJIETKU B YIIUTKE yXa pa3BUBAIOTCSI U (DYyHK-
LIMOHUPYIOT HAMOAO0ME YyBCTBUTEJILHBIX KJIETOK B aMITyJIaX TMOJYKPYXHBIX
MPOTOKOB.

5.10. CvmenieH1e NEPBUYHOTO YETIOCTHOTO CYCTABA . . . o oo ettt e e e e

I'. TlepBUuHBIil YETIOCTHON CYCTaB CMEILAETCS B LIEMb MEJIKUX CJIYXOBbIX
KOCTOYEK.

[1. YirHast pakoBUHA pa3BUBAETCS U3 YIIHBIX OYTOPKOB, PACIOIOKEHHBIX BO-
KPYT IEPBO INIOTOYHOM 1LIEJIU.

I'naBa 6. Cep/iie ¥ KPOBEHOCHDBIE COCYABI .. ......................

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

BBEIEHME . . . ...
DMOpPUOH, KaK U BOAOIIABAIOIINE TO3BOHOYHBIE, UMEET MPOCTOE KPOBOOOpa-
IeHEe, KOTopoe (OpMUPYETCST BO BpeMsl pa3ieieHrsI Ha CUCTEMHOE 1 JIETOY-
HOe KpOBOOOpaIlleHHeE.

Kpatkuii 0030p: LIMPKYJIATOPHBIE CUCTEMBI . . . .. .o\ vee et eeeeeeennnn
A. B aMOpuroHe XeITOYHOE M IUIalleHTapHOEe KPOBOOOpPAIEHNE BBITIOIHSIIOT
(YHKUMU TOPTAJILHOTO U JIETOUHOTO KPOBOOOPAIIIEHHUSI.

Cepaeunasi TPYOKA M CEPACYHAST T . ... ..........coooveannann...

DOpPMUPOBAHNE CEPACUHOM TPYOKHM . . . . o oot tee et e e e et
A. CepreuHast TpyOKa BOSHMKAET B BUCLIEPAIbHOI Me30o1epMe. Y TTO3BOHOYHBIX
OHa paz/essieTcs SMOPUOHATbHBIM IMCKOM Ha JIEBYIO U MPaByIo 0J1aCTEMBI.

Bb. C obpa3oBaHreM CKJIaIOK Ha Teje SMOPHOHA IpaBblii U JICBBIN 3a4aTKU
cep/ia CIAMBAKOTCS MO IJIOTOYHOM KUILIKOM, (OpMUpYsI cCepAeUHYIO TPYOKY.

CepaeuHast TPYOKA Y YETMOBEKA . . . . oo .ot et ttee e et tee e et e e
B. CepneuHas 61actemMa y yesloBeKa MpeacTaBiseT CO00M KapaMOoTreHHYO Iia-
CTUHKY U pacroJiaraercsi criepeiv roJJOBHOro u3ruba, cMelasich rmyTeM poTa-
LIMOHHOTO JABVXKEHHUsI KHU3Y OT MepeaHeil KUIIKHU.

DopMHPOBAHIE CEPIEYHBIX MEPETOPOIOK . .. .. .......oonerernenn...

KpaTtkuii 0030p: Tpancdopmaius cepaedHoii neriu B Ae(MHUTHBHOE cepale . . . .
A. JleBast yacTb cep/ia BO3HUKAET U3 HUCXOMASIIIETO, a MpaBasi — U3 BOCXOJsI-
11IET0 KOHIIA CEPIEeYHON MeTIu.

b. B cepaeuHoii metie cTpykTypa 1e(UHUTUBHOTO cep/lia MpeacTaBieHa IBy-
MsI TaMUHAPHBIMU KPOBOTOKAMM.

CHHYC ML TIPEMICEPIME . . . . oottt e et e et e et e e e e et ettt s
A. BeHO3HBII cMHYC TpaHC(OPMUPYETCSI B CUHYC Ceplia.

B. Ipencepaue, nepekpbiBagMoe NMepPBUYHOM U BTOPUYHOM MeperopoakaMu,
¢opmupyeTcst BOKPYT INIaBHOTO KPOBOTOKA, MOCTYIAIOLIETO Yepe3 HUXKHIOI
TMOJIYIO BEHY.

ZKeYTOUKM ML IYTh OTTOKA . . .. o vttt ettt ettt e e e e e e e e e

A. B TpakTe (ImyTu) OTTOKa KPOBOTOKHU Pa3ae/IsSIOTCsI CIIUPaIbHOM Meperopo/-
KOI M CMeIlleHUEeM OYIbOOBEHTPUKYJISIPHOM CKITAIKH.
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6.7.

6.8.

6.9.

COCYMHMCTAS CHCTEMA . . . ... .\ot et e e e 320

APTEPHE . . . .ot 320
A. KpyIHble apTepun IMpOMCXOIAT M3 a0PTaIbHBIX IYT (apTepUu TJIOTOYHBIX

TyT).

BeHBI . ... e 322
A. XenrouHble BeHbl CTAHOBSITCS MOPTAJIbHOI BEHOM, a KapAMHaIbHbIE BEHbI
CTAHOBSITCSI MTOJILIMY BEHAMMU.

M3MEHEHUS IPH POIKIEHMM . . . .. oot o e ettt e e ettt e eeeeenans 324
A. Tlpu poxneHuun enrHOe TUIalleHTapHOe KPOBOOOpallleHUe pa3essieTcs Ha
CHCTEMHOE U JIETOYHOE.

6.10. TIOPOKM PABBHTHST . . .. ..ottt ettt ettt e e et et e e e e e 326

A. ledekTbl B hopMUPOBAHUU TIEPETOPOIOK MPUBOISIT K HEMOJHOMY pasie-
JIEHUIO KPOBOOOpAILEeHUs P poxkaeHUM. [IporHo3 B TaKMX CIydyasix 3aBUCUT
OT LIYHTUPYIOIIEro 00beMa KPOBHU.

I'naBa 7. ZKeJiyA0YHO-KUIIEYHBIA TPAKT ......................... 328

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

BBEIEHME . .. .. ... 328

Kpatkuii 0030p: ITnmeBapuTeabHASI TPYOKA . . . . .. ..o oot 330
A. IueBapuTenbHas TpyOKa BO3HUKAET BO BpeMsl CrubaHusi SMOpHMOHa KHa-
PYXH OT KEJITOYHOTO MEIIIKa.

THOTKA ... 332

TIPOM3BOMHBIE FHTOMEPMBI . . . . . o .ot ettt et ettt e e e et e e 332
A. DHTOAEpPMaJIbHBIE TJIOTOYHbIE KapMaHbl TPaHCHOPMUPYIOTCS B OpaHXMO-
TeHHBIE OPTaHbl: IUTOBUIHYIO XeJle3y, MUHAATUHBI, TAMYC, OKOJIOIIUTOBU/I-

HBbIE XeJe3bl U YIbTUMOOpaHXUAaIbHbIE TeIbIIA.

[T eiiHbIiA CHHYC M IIEHHBIE KMCTBI . . .« .o vttt ettt e e e e e e e e e 334
A. SI3bIK pa3BUBaeTCs U3 THA TTIOTOYHBIX IYT.

B. IMokpeliika, yaJuHeHre MepBOii TIIOTOYHOM JIyTH, pacTeT MOBEpX TPEThei

M YeTBEepTO ayr, hopMUPYsI, TAKMM 00pa3oM, IIEHHBIA CUHYC, U3 KOTOPOTO

MOTYT BO3HUKATh OPAaHXMOTEHHbIE (PUCTYJIbI MJIK KUCTHI.

JIBIXATEIBHASI CUCTEMA . . . ... ...\ttt 336

BAUATKHM JIETKIIX . . .« o o vt ttee e ettt e e e e et e e e e et e e et ee e e e 336
A. 3auaTKu JIeTKUX U Tpaxesh — MPOM3BOAHbBIC TlepeaHel KUIKU. JJeheKkTun-

HOE OT/eJIeHUE TPaxeu OT MUIIEeBO/A MOXKET MPUBECTU K aTPE3UU MUIIEBOAA U
MUILEBOTHO-TPaXeaJTbHOMY CBUIILY.

B. 3auaTku Jlerkux pactyT I10pcajbHO U MEAUAIBHO B LIEJIOMUUECKKME KaHAbI,
KOTOpBIE TPaHC(HOPMUPYIOTCS B JIETOUHBIE TIOJIOCTH.

JINDDEPEHIMPOBKA JIETKHX . . . . . oo ete ettt ettt et et et ie e 338
B. Jlerkoe BbIpacTaeT Kak keJje3a. Ero TepMuHaIbHbIE YaCTU — 3TO MPOTOKH,
KOTOPBIE TIOC/IE UHTEHCUBHOTO BETBICHHS 06Pa3yIoT allbBEOJIBI.

ITynoynasi meTast M OPbDKEHKM . ... .................oooiieanin.n., 340

KpaTkuii 0030p: BPbKEHKH . .. .. ... .. ... ... 340
A. DMOpHOHaJIbHBIE OPBIKEKN — IMYTH [UIS COCYIOB K KUIIKE, HalpaBJieHe
KOTOPBIX OIpeeseT OpbIKeCUHbIE OTHOIICHUS ITOCIIE POKICHMS.
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7.7.

7.8.

7.9.

ZKeyT0UHO-KMITETHAS POTALM . . . . o . oo voeee et et e et e e et e eeenas
A. Porauus 1 HakJIOH XeJlyaKa W poTalvs MyMOYHOM MEeTAN ONpenesiioT
MOJIOXKEHUE OpPbIKEEK U MPUBOIST K CMEIICHUIO BEHTPAJIbHOM YacTH IO~
JKEJTYTOYHOM XeJe3bl U CIUSHUIO KEJTYHOTO U MaHKPeaTUYECKOro MpoTo-
KOB.

3MeHeHNs B MOJOKEHHH BHYTPEHHUX OPTAHOB . . . . . oo o vonee e e,
A. ledbUHUTUBHOE MMOJOXKEHNE BHYTPEHHUX OPIraHOB OMpeessieTCs] BhIIsTYM-
BaHUEM OOJIBIIIOTO CATBHUKA M CIIUSTHAEM OPBIXKEEK CO CTEHKOU Tea.

DI UEHD . . . . . e
A. IledyeHb BO3HMKAET B 9HTOAEPME IIEUEHOYHOIO KapMaHa; XOTS IeYeHb 13-
HayaJbHO TIPEICTaBJISIET COOOM Keyiedy, KeJYHbIe MPOTOKU (DOPMUPYIOTCS
TOJIBKO BO BTOPYIO O4Yepeb U3 MEYEHOYHBIX TIACTUHOK B (DYHKIIMOHAIBHBIX
eIMHUIIAX BEHO3HBIX 10JIEK.

7.10. TIOPOKM PABBHTHS . . . . . oo to ettt et et e e et e e e e et

A. Tlopoku pa3BUTHsI BO3HMKAIOT M3-3a HAPYIICHU 3aKPBITUSI CTEHKU Tejla U
Pa3HBIX CTeTICHEW HAapYIIeHUS XKeJTyI0YHO-KUIIIEYHO pOTALINK.

T'naBa 8. MoYenmoaoBasg CHCTEMA .. .........ooveeeeeei.

BBEIEHME . . . ... ...

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

Kpatkuit 0030p: MOYENOTOBAST CHCTEMA . . . . ..o v veee e ee e e eeeennnn
A. ZKeHcKue 1os1oBble MyTH pa3BUBAIOTCS U3 IpOoHedpoca, a MyKCKUe M0JI0-
BblE MyTU — U3 Me3oHedpoca, B TO e BpeMsi MeTaHedpoc CTaHOBUTCS nedu-
HUTHUBHON MOYKOM.

BbIZeTUTENbHAT CHCTEMA . . .. ... e

CMELIEHHE TOUKH BBEPX . . ¢ . ettt et ettt e e et e e e e e e et
A. CMellieHHe TOYKM BBEPX CBSI3aHO C JIBMXKEHHUEM IMO3BOHOYHOTO CTOJIOA
BHU3, JIBMXKEHUEM KOHCKOTO XBOCTa BBEpX, a TakKXKe OIMyCKaHWEM cepila u
OPIOLIHBIX BHYTPEHHUX OPTaHOB.

JINDPEPEHIMPOBRA IOUKH . . . . . . oo ete ettt ettt et et et e e
A. TlouyeuHas masyxa u cooupaTebHble TPYOOUKM BOZHUKAIOT U3 3a4aTKa MO-
YeTOYHMKA, a He()POHBI — U3 MeTaHEe(PPOTeHHOI GJIaCTEMBI.

ITopoku pa3BUTHS BHITETUTETBHON CHCTEMBI . . . . ..o o even e et ee e,
A. Haunbosnee yactoe OCIOXHEHHME MPU AHOMATUSIX MOYKUM M MOYEBBIX My-
Teit — BocxosIast MHGEKIIUS.

ITonoBbie OPTAHDBI . . . ... ..

TT0I0BAS METEPMUMHAIIMST . . . ...t ti ettt et et e ettt e e e e
A. «Ormpenensitoriias o 0671acTh Y-XpOMOCOMBI» MHIYIIMPYET STUIKO, TOPMO-
HbI KOTOPOTO MHAYLIMPYIOT Pa3BUTHE MO MYKCKOMY MyTH. 2KEHCKUIA TTyTh pa3-
BUTHSI 3aJI05KEH M3HAYAIBHO.

B. AMTI u TecTocTepoH AeTepMUHUPYIOT TTOJIOBOI (DEHOTHIL.

TOHAMBI .. ..o
A. TIpuMopauanbHble 3apobIlIeBbie (MIOJ0BbIE) KIETKH MUTPUPYIOT U3 XKEJI-
TOYHOTO MellKa B MHANMDGHEPEHTHYIO TOHAMLY, COMAaTUYECKHII TTOJI KOTOPOit
OIpeaesseT Pa3BUTHE OOTOHUI WU CIIEPMATOTOHUIA.

342

344

346

348

350
350
352

354
354

356

358

360
360

362



OrnaBneHue 21

8.7, TIOMOBBIE IIYTH . . .. oo\ttt ettt e ettt e e et e et e et 364
A. TlooBbIe CKIIANKW CIMBAIOTCS MEXIY COOOM MEXIy MpsSIMOM KUIIKON U
MOUYEBBIM ITy3bIpeM, (DOPMUPYsT 3a4aTOK KPYIJIOH CBsI3KM MaTku. [lapameso-
HedpaTbHBINA B My>KCKOM U Me30HEe(PaTbHBIN MPOTOK B XKEHCKOM dMOpPUOHE
NE3UHTETPUPYIOT.

8.8. HuCXODAMMIA POCT BAATAMIIA . . . .o\ ov vttt ettt et e e e e e e 366
A. MOYETOYHUKU OTIEJSIOTCSI OT IMOJIOBBIX MyTEW MyTeM BKJIIOUEHUST CBOMX
BBIXOIHBIX OTBEPCTHII B CTEHKY MOYEBOTO ITy3bIpsi, TOrIa KakK Me3oHedpaib-

HBII ¥ TapaMe30HehpaabHbli MPOTOKU PACTYT Aajiee BHUS.

b. B xXeHCKOM 5MOpHUOHE HUCXOISIINIA POCT TIPUBOAUT K (POPMUPOBAHUIO 3a-
yaTKa BJlarajuiia, Torja Kak B My>XKCKOM dMOpPHUOHE OH TpeKpallaeTcs: Mo
BJIMSIHMEM TECTOCTepOHa.

8.9. Hapy:KHbIE MOMOBBIE OPTAHDI . . . . .« e\ o e ettt ettt e e e e e et e 368
A. MyXcKOi 1 XEeHCKUI (heHOTUIIbI 00pa3yloTcs U3 MHAN(GHEPEHTHOrO 3a-
yarka 1oJj0BOro 6yropka, ypeTpajbHbIX CKJIaI0K U JJAOMOCKPOTAJIbHBIX YTOJI-
IEeHUI.

8.10. TepMadPOIITHBM . . .. ... ..ottt 370
A. Dxcnpeccus repMadpoIuTUYECKOro heHOTUIA 3aBUCUT OT ypoBHEeir AMT
U TECTOCTEPOHA BO BPEMSI Pa3BUTHSI.

b. Bo3MOXHbBIE XpOMOCOMHBIE, TMOJIOBbIE W TOPMOHAIbHbIE TPUYUHBI Tep-
MadpoauT3Ma MOTYT ObITh YCTPAHEHBI C TTIOMOILIbIO KacKaja MojoBOi aeTep-
MMHALIIU.

I'maBa9.TomoBa .................................................. 372
BBEHEHHE . . . ... 372
«[TpoGiema roJIoBbI» 3aKJTIOYAETCs B BOIIPOCE, SIBJISIETCS JIM TOJIOBA METaMep-

HBIM 00pa30BaHMEM WM MTPUHIIUIT MeTaMepu3Ma B Hell TOT XKe, YTO U B TYJIO-
BMILIE.

9.1, BaKMAAKAJMIA . .. ...ttt t ittt ettt e e e e e e e 374
A. Jluiio pazBuBaeTcs U3 JIMLEBbIX OYyropkoB. HapylieHus: B pa3BUTUM PUBO-

ISIT K OPMUPOBAHUIO IIIETEH.

9.2. OCHOBAHME YEPEIIA . .. .. ... oottt ettt ettt et et e et e e 376
A. AHatomuueckass M (DyHKUIMOHAJbHAs OpraHM3alusi OCHOBAaHMsI depera
00YCJIOBJIEHBI XO/IOM €0 Pa3BUTHSI.

9.3. Yepen M JIMIEBOM CKEIIET . . . . ... v ettt et et e ettt e 378
b. XpsiieBoii ckesieT OCHOBaHUS Yyeperna yBeIMYMBaeTcs MyTeM MeEMOpaHHOM
occudUKaMy MO3rOBOI U JIMLIEBOI YacTeil yepena.

9.4. Mo03roBbl€ BEHbI M 000JOUKH MO3TA . . . . oo eve e e et e et ee e eeeennns 380
A. BeHo3Hoe cruieTeHre Ha TOBEPXHOCTHU IMOKPHIBAETCS CJIOSIMU TBEPIOi 060~
JIOUKM MO3T'a 3a CYET ero pocTa.

b. TlenepucTbiii CHHYC ¥ BEHO3HbBIE CUHYCBI TOJOBBI COOTBETCTBYIOT SITUJIY-
paJibHOMY BEHO3HOMY CIUIETCHUIO CITMHHOTO MO3Ta.

9.5. TIOPOKHM PABBHTHST . ... ..o ovoteetete ettt e e ettt et e e e 382

A. HapyieHust 3aKpbITUs HEPBHOW TPYOKM MPUBOIAT K TAXKEIBIM MTOPOKAM
pa3Butus rojoesl u LITHC.



22

OrnaBneHue

I'naBa 10. IIpyynHbI NOPOKOB PA3BUTHA .........................

A.

OnpezesieHne BPOKIEHHBIX TOPOKOB PAZBUTHS . . . . ..o o vve e eeeeneennns
BpoxneHHbIe TOPOKK pa3BUTUSI — BbIpakeHHbIe MOpdoiornyeckue aedex-
ThbI, OYEBUAHBIE MPU POXKACHUMU.

leHeTHYeCKHE NPUYHHBI MOPOKOB PASBHTHS . . . . ..o v eevee e et e e e e
l'eHeTnyeckue NPUYMHBI — 3TO CMIOHTAHHbIE MYyTallMM, JOMUHAHTHOE U pe-
LIECCBHOE HacJeOBaHNE, XPOMOCOMHbBIC aHOMAJMU W HapylIeHHAas 9KC-
Mpeccusi TOMEOTUYECKUX TeHOB. M3BeCTHbIE M HEM3BECTHbIE TEHETHMUYECKHUE
nedeKTbl MPUBOAIT K KOMIUIEKCHBIM CUHIPOMaM MOPOKOB Pa3BUTHSI, TAKUM
Kak JIOMKast X-XpOMOCOMa.

DK30T€HHBIC IPHYMHBI . . . . . oot ettt ettt et e e et e e e e
DK30reHHble TPUUMHBI — 3TO BHYTPUYTPOOHbIE MHMEKINN, HAPKOTUKY WIN
panuanusi. KpacHyxa MOXeT ObITh TPUIMHOM crieudUUecKuX CUHIPOMOB.
TeparorenHslii 3(G@eKT 3aBUCUT OT CTAgUKM SMOPHUOHAIBHOTO Pa3BUTHSI.
BoablIMHCTBO OpraHOB YyBCTBUTENILHBI K TEPATOTeHAM BO BpeMsl 0J1aCTEMHBIX
CTaJiii pa3BUTHUSI B SMOPUOHAIEHOM TIEPUOJIE.

TePATOMOTHS . . . ..ottt et ettt e et et et e et et
TepaTosnorust — 3T0 3KCNEPUMEHTAIBHBIN WJIM ONUCATEIBHBIN MOAXOM K U3Y-
YEHUIO MOPOKOB pa3BuTusi. TeparoreHsl neiicTByoT Ha ypoBHe JIHK wiu mo-
IyT BO3JEMCTBOBATh HA LIEMU SMOPUOHAIBHOI TpaHCAYKLIMU. PeHOKOUST —
9TO MMUTALUSI TEHETUYECKU NeTePMUHUPOBAHHOIO MOPOKA Pa3BUTHsI, BO3-
HUKIIETO BCJICACTBUE BO3ACUCTBIS TEPATOTEHHBIM MTPernapaToMm.

CHHCOK JTHTEPATYPBI M CCBITKH . .« « o ettt ettt e ettt e e et ee e e e e e
TIPeAMETHBINA YKABATEID . . . . o . ottt ettt ettt e e e e e e e e e ie e e

384
384

384

385

390

393
395



25

MeauumHcKoe 3HaHue

- = 1 HayuHble 0CHOBbI
" i £ ) g
nasa 1 L / &
Penpopyxums gl \.
(pasMHoeHue) §.{ 3| \o’%
* 3apoablleBas MHHs @ i E @
* [lonoBbIe OpraHbl 3| 3
* bepemeHHoCTb £ %l \
/ §' \
L]
nasa 2 [naga 3
Pa3BwTie yenoseka l 061185 3MGpHOnOTHS

 PucyHku cTapuit
 PeKOHCTpYKLVN

* YNbTpasByK

0630p, 3-1 Henens |
Crapws 6

PucyHok 2.9

2.32

YnbTpa3ssyk

Pa3Butue yenoseka

Hanpumep:
KENTOYHBIA MELIOK

Cuctembl opraHoB

HepBHas cuctema
OpraHbl 4yBCTB
Cepaue

1 KpoBOO6paLLEHne

In. 4.
n. 5.
In. 6.

* CpaBHuTENbHAA
1l aKCNEPUMEHTaNbHash aMOpUONOrHs
* OCHOBHO NNIaH CTPoeHus Tena
* MonekynsipHasi U KNeToYHast
6uonorus

0. 7. HenyaouHo-KuLeYHbIA TpaKT

In. 8.
In.9. lonosa
In. 10. Mopoku passuTus

4 Pucyrok 7.1 |

HenyA04HO-KULIEYHbIA TPAKT
[

CucTembl opraHoB

Moyenonosas cucrema

Pucyrok 3.1
3.11

0630p
Hypuua

| MnexonuTarowme

061wwas ambpuonorus

3.13




26 naBa 1. PenpoayKuus (pasmHoxeHune)

Inasa 1.
Penpoaykuuns (pasmHo}xeHue)

BBeaexHne

1.1. 2Ku3HeHHblii UK. Y OPraHN3MOB, pa3-
MHOXKAIOLIUXCS TTOJOBBIM MTyTeM, MaTePUH-
CKMI ¥ OTLIOBCKUIA HAOOPBI XPOMOCOM 00b-
eIMHeHbI B Mpe/esaax elIMHCTBEHHOM KieT-
KU, TEM CaMbIM CO3l1aBasl YCJIOBUSI ISl 00-
MeHa TeHaMM B JUIJIOMTHOM OpTaHU3Me.
B crenytonieM pernpoaykKTUBHOM LIUKJIE TU-
TJIOUIHBINM HA00P XPOMOCOM CHOBA YMEHb-
LIEH JI0 TalyIOuIHOro Habopa. Y rpuboB u
MPUMUTUBHBIX PACTEHMI TaIUIOMIHbBIE U
TUTITIOUAHBIE KJIETKU COCTABIISIIOT OPraHu3-
MBI C paBHBIMU MpaBaMU B XKU3HEHHOM 111~
KJIe BUJA.

Ku3HeHHBI LMK 4YeJoBeKa Takxke
MPOXOIUT Yepe3 TrariouAHYI0 U JAUILIOUI-
Hylo ¢a3bl. [ammongHas (asza orpaHnyeHa
MOJIOBBIMU KJieTKamu. CriepMaro3oun, Ta-
KUM 00pa3oM, oa00eH He3aBUCUMOMY O[T~
HOKJIETOUHOMY opraHusmy (— 3.0). B ra-
KO TIepCreKTHBE CYIIECTBOBAHUE BUIA
MPOXOIUT Ha YPOBHE IOJIOBBIX KJIETOK, a
JUTIIOWAHBIA  OPraHU3M  CIYXKHUT TOJbKO
s Toro, uroonl nepenath JIHK Buma. Ha
rnpuMepe MoJoBoro (akropa y OakTepuit
peKOMOMHALIMSI U Tiepeiaya XpOMOCOMHBIX
reHOB — (yHJaMeHTaJbHbIE MOJIEKYJISIP-
HbIE TPUHIUIIBI, KOTOPBIE YK€ CYILIECTBYIOT
y OaKkTepuii.

1.2. Knerounblii muka. KIieTOUHBIA LMK
OTpaxkaeT COOBITHSI, TPOUCXOASIINE B XKU3-
HU Aessiieiicst Kiaetku. OH cocTouT u3 da-
36l G| C MPENLIECTBYIONIEH peTUTMKalueit
JHK (S-daza), nepexonsueit B pasy G, ¢
VIABOCHHBIMU XPOMOCOMaMH, KOTOpbIE B
WUTOTE pa3aessiioTcsl B MuTo3e. Meito3 mpen-
CTaBJISIET COOOM KIJIETOUYHBIN LUK C OIM-
HapHO# S-(a30ii 1 IByMsl KIIETOYHBIMU JIe-
JIEHUSIMUM, TIPUBOASIIMMU K (OpMUPOBa-
HMIO YEThIpEX rarulouIHbIX ramer. JIurio-
WIHOCTh BOCCTAHABJIMBAETCSl B Mpoliecce
OIUTOIOTBOPEHMUSI ITOCPEICTBOM KJIETOUHO-
O LIMKJIA CO CAUSTHUEM KJIETOK.

Kak 1 B apyrux KJETOYHBIX JIMHUSX CO
CcMB0A08bIMU KAEMKAMU, TIOJIOBBIE (3apOIbl-
IIeBbIe) KJIETKU MPOXomsT ¢asy mposude-
pauuu u ¢azy nuddepeHunpoBku (— 3.28).
B 3aponpiieBbix KieTkax npoudepaTus-
Has ¢aza TPOUCXOIUT B TeUeHUE IMOPU-
OHAJILHOTO Pa3BUTHSI U OTAEeHa OT aud-
(bepeHIPOBOUHOM (ha3bl CTAIME MTOKOSI.
NuddepeHnpoBKa He HAUMHAETCS JI0 Ha-

CTYIUIEHHUS TTOJIOBOI 3peJIOCTU U COIPOBO-
KIAeTCsl MEMOTUYECKUMU ETICHUSIMU.

Y oouuToB 6a30BbIi LMK MOAUGDUIIN-
poBaH. Meii03 HaUMHAETCs YK€ B TeUEHUE
9MOPUOHAJILHOTO Pa3BUTUSI U TIpeKpala-
ercs B Mpoase mepBoro MenOTUIECKOTO
nenenust. «Craaus TIOKOs»  (DUKTHAT)
BKJIIOYAET UCTUHHYIO (Da3y MOKOsSI MEXIy
9MOPUOHATBHBIM TMEPUOAOM U TOJIOBOM
3peJIOCThI0 M OYEeHb AaKTUBHON ha3oit
nuddepeHIIMPOBKY B TeUEHUE OBOTeHe3a.
DT1a Moaudukanus yMEHbIIaeT YHUCIO
3peJIbIX SHLEKIETOK, B KOTOPbIX HAKOILIe-
HO 3HAUUTEJbHO OOJbIlE MUTATEIbHBIX
BEILECTB, YyeM B criepmaTto3ounax. Cas3sb
BTOPOTO MEMOTUYECKOTO JICJIEHUSI C OTUIO-
JIOTBOPEHUEM SIBJISIETCSI, BEPOSITHO, 3a-
IIUTHBIM MEXaHU3MOM, KOTOPBII TTPEaOT-
BpalllaeT MapTeHOTeHETUYECKOE pa3BUTUE
0OLINTA.

1.3. Xpomocombl. Cxemaruyeckasi HWJUTIO-
CTpalusl CTPYKTYPbl XPOMOCOMBI B MUTOTH -
YeCKOM LIMKJIE KJIETKM obJierdaer nmoHuMa-
HMe Meiio3a. [IpencraBieHre XpoMocoM B
Buae X-00pa3HON CTPYKTYPbl MPOUCXOAUT
Gyaromapsi MHUKPOCKOIUYECKON TEeXHUKE,
HCIOJIb3YEMOU UIsl BU3YalIM3alUMU XPOMO-
COMBI. XpPOMOCOMBI YIEPKMBAIOTCS B METa-
daze konxuurHoM. Ha nanHoii cranuu Bo-
JIOKHa XpOMaTHHA yABOEHbI M YIJIOTHEHBI.
OHU yXe OTHEJMIUCH APYT OT Apyra U co-
SAMHSIIOTCS] MEX]1Y COO0M TOJILKO B 001aCTH
LeHTpoMepbl, hopmupyst X-bopmy.

1.4. Meiio3. [IBa cylleCTBEHHBIX Ipoliecca
MPOUCXOIAT B TeUeHUE Meiio3a: 3T0 00b-
€IMHeHUE TOMOJIOTMYHBIX XPOMOCOM U pe-
KOMOMHALIMKM MEXIy HUTSIMHU XpOMaTHHA.
OomMen IHK mexnmy crapeHHBIMM XpoMma-
TUAAMM HAYMHAETCS 10 YYaCTKOB KPOCCUH -
roBepa, XMua3MaTbl BUIMMBI B CBETOBOM MU -
KpOcKoIte. Y4acTku oOMeHa — 3TO ajire-
3UBHbIE TYHKTbl MEXIYy HYKJIEOTUIaMU
XPOMOCOM, OHU BTOPHUYHBI K CAMOMY TTPO-
neccy pekomouHauuu JIHK (xoTs oHu uH-
TEPIPETUPOBAIUCH PaHbllle KaK UCTUHHBIC
y4acTKM OOMeHa MPpU MCIOJIb30BAHUU CBe-
TOBBIX MUKPOCKOTIOB).

Xpomocomor 6 6ude «1amnogvix wemok»
BO3HMKAIOT, KOTJIa XpPOMOCOMBI B mpodaze
MEepBOro MEMOTUYECKOTO JeJeHUsI, KOTO-
pble yXe CTalli CKOHIIEHCUPOBAHHBIMU T1€-
pen AejeHueM KJIETKM, PacCKpyuMBaroTCsl B
TeHETUYECKUX TOYKaX, YTO HEOOXOAMMO
15t nuGepeHIMPOBKY 0oLUTa (MaTepUH-
ckue (HakTopbl SMOPUOHAIBHOTO DPa3BU-
TUST). XOTSI TPAHCKPUITLIVS OOBIYHO IMPOUC-
XOIUT TOJIBKO B haze G|, 3TU TOUKU, TAKUM
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00pa3oM, MOryT ObIThb paciindpoBaHbl B
daze G,.

1.5. OmnonorBopenne. B teueHue npudnm-
3utesibHO 100 JIeT Mpouecchl, MPOUCXOIsi-
1[Me BO BpEeMsl OIUIOAOTBOPEHMS, MOTJIU
ObITh U3YyYEeHbl TOJBKO Y MOPCKUX YXMBOT-
HBIX C BHEIIIHUM OIJIOAOTBOPEHUEM, TAKUX
Kak Mopckue exu. Mcronb3oBaHue (pusno-
JIOTUYECKUX COJIEBBIX PACTBOPOB pasjivy-
HOI KOHUEHTPALMK MO3BOJIUIO BOCCO3AATh
OTUIOIOTBOPEHME SIULl  MJIEKOITUTAIOLINX
(T.€. OPraHU3MOB C BHYTPEHHUM OIUIOAOT-
BOpeHUEM) B Tipobupke. OTUI0n0TBOpEeHUE
B NMPOOUpPKE — MEAULIMHCKAsT TTOMOILb ITPU
OecIIONUU, HAPUMED B CITydasiX HEIpOXo-
JIIMMOCTH MaTOYHBIX TPyO Iocyie BocIajie-
HUSI.

1.6. 3apoabuueBas junusa. [ToHsTUe «3a-
ponpblilieBast JTUHUS» ObLIO CHOPMYJIUPO-
BaHo Hiocc6aymom B 1886 r. u oTHOCHUTCS
KO BpPeMEHHU MpEACTaBICHUNA O TOM, 4TO
MPUMOpPIMATIbHbIE 3aPOAbILIEBbIE KJIETKU
HE BO3HUKAIOT B «3apOIbILIIEBOM 3IUTE-
> ToHanel (= 8.6). Y 00LUTOB 3¢ MHO-
BOAHBIX LIMTOIIa3MaThyeckass 00JacTh,
KOTOpasi JaeT Hayajio 3apOiblLIEBbIM
KJIETKaM, MOXET ObITh BbIJeJeHa Ha CTa-
IMW oouMTa. DTa LUTOIJIa3MaTUYecKast
obnacth comepxkut MPHK, xoTtopas mon-
pasnensieTcsi Ha Oynylue 3apoJbllieBbie
KJIeTKHM myteMm apooseHuss. MPHK, koro-
past onpenensieT uddepeHIIMpPOBKY 3apo-
NIBIIIEBBIX KJIETOK, ObLTa paciimdpoBaHa B
XpOMOCOMaXx B BUJIE€ «JIAMITOBBIX ILIETOK» U
SIBJISIETCSI, TaKUM 00pa3oM, «MaTepuH-
CKMM (haKTOpOM» IMOPUOHAJIBLHOIO pas-
BUTHSI Y 36MHOBOJIHbBIX. B pa3BuTuu ueno-
BeKa M MJIEKOMUTAIOIIMX 3TU TEHbI «HE
BKJIIOYEHBI» 10 3-i Hejielu, KOraa 3apo-
NIbIIIeBbIE KJIETKU BO3HMKAIOT B XKEJTOU-
HOM Mellke. [1oJloBble KJIETKU HaroOMM-
HAIOT CTBOJIOBBIE KJIETKM KPOBU M HE TMO-
XOXM Ha Jpyrue JIeTepMUHUPOBAHHBIE
KJIETOUHbBIE JIMHUU.

1.7. My:kckue nosioBsie opranbl. Omniucanue
9TUX OPraHOB COCPEIOTOYEHO Ha TYTH,
MPOXOAUMOM CIEePMO, U Ha (YHKIMIX
MY3KCKUX TTOJIOBBIX XeJe3 TIPU CUHTE3e 251~
kynsTa. [lpeacraBiaeHue TpOCTaThl MOMI-
YepKMUBaeT KIMHUYECKU BaXKHOE pazinyuue
MEXIY eunepmpoueti npocmameot i €€ Kap-
yuxomoi. B runeprpodru nmpocTaThl ¢ BO3-
pacToM Bo3pociiiee ColepKaHue ICTPaau-
oJi1a TIPUBOMT K TIposudepaunu nepuype-
TpPaJIbHBIX 3KeJie3, KOTopas TepeMeliaeT
(bakTHyecKy0 aHIPOreH3aBUCUMYIO Ke-
JIE3UCTYI0O TKaHb KariCyjlibl W 3aTpyAHSIET

MOYECHUCITYCKaHuE. KapHI/IHOMa IpoCTaThl
BO3HHUKACT HEMMOCPEACTBEHHO B aHAPOI€H-
3aBUCUMOM KeJIE3UCTOM TKaHU OpraHa.

1.8. Cnepmarorene3. Kiemxu Cepmonu sind-
Ka COOTBETCTBYIOT (OANUKYAAPHbIM dnume-
AUANLHBIM KAemKam SIMYHMKA. B situuHuKo-
BOM LIMKJIE (DOJTMKYJSIPHBIE STUTEIUAIb-
HbIe KJIETKU Pa3BUBAIOTCS B TPaHYISPHBIE
xierku (— 1.11). Knerku Cepronu u rpa-
HYJISIpHBIE KJIETKH pearrpyroT Ha MpoJiaH A.
Knemxu Jletiouea, viav rpaHyJIOUUTBI SIMY-
Ka, COOTBETCTBYIOT MeKa-KAemKam SuIHU-
Ka; 9TU KJIETKU CTUMYJIUPYIOTCS JIIOTEUHU -
3UPYIOIIUM TOPMOHOM (mposianoMm bB).
Knetku Jleiinura nmpon3BoasT TECTOCTEPOH,
KOTODBIII TTPe0oOpa30BBIBAETCS B ICTPAIU-
on knerkamu Cepronu. Ilo anamoruum rte-
Ka-KJIeTKUA TMPOAYLUPYIOT aHIPOTEHBI, KO-
TOpbIe TPeoOPa30BLIBAIOTCS B 3CTPAAMOI
TPaHy/ISIPHBIMU KJIETKAMHU.

1.9. Booo0OpasHocTh ciepmarorene3a. CtaH-
JIapTU3MPOBAaHHAS CUCTEMa OpraHU3alUuu
rpoiiecca CyIiecTBEHHa Ul OLIEHKU CIiep-
MaTOreHe3a B Cllydae TOPMOHAIbHBIX WU
reHeTMYeCKUX HapyleHuii. [TocienoBaresinb-
HOCTh CTaIuil B CIIEPMATOTEHHOM OITHUTE-
JINY 3aBUCUT OT BOJTH CIiepMaToreHe3a. DTu
BOJIHBI BO3HMKAIOT M3-3a CIIEPMATOTOHMIA,
CUHXPOHHO BCTYMAOIINX B MPOILECC CIiep-
MaToOreHe3a ¥ MPOM3BOMSINNX JOYepHUE
KJIETKU, CBSI3aHHBIE IPYT C IPYTOM CUHLM-
THATBHBIMU MOCTHKAMHU.

1.10. XKenckue mnoJjioBbie opranbl. Omuca-
HUE 3TUX OPraHOB COCPEAOTOYEHO Ha pu-
3MOJIOTUM NBUXKEHUS CIIEPMATO30UIOB U
YCJIOBUSIX OTUIOJOTBOPEHUS SIALIEKJIETKU B
ammysne QawtonueBoit Tpyosl. K 3Haue-
HUIO KOJulareHa /Uil 3aKpbITUs Biarajuiil-
HOM YacTu 1elKu B TeueHue 0epeMeHHO-
CTU U €€ OTKPBITHS C TOMOUIBIO PeJlaKCUHA
B HayajJie pOJOB MBI obOpalmiaemMcs Ha
puc. 1.17. ®dusnosoruyeckue pasmpaxke-
HUs MIEHKW W TEHICHIMS K 4Ype3MEpHO
OBICTPOMY POCTY BJIATaJIMIIHOIO MJIOCKOTO
SMUTENIUS — CYIIECTBEeHHbIE (haKTOphI B
pPa3BUTUM BNUTEIUATBHON KapLIMHOMBI
IIEWKNU MaTKU.

1.11. OBorene3. Pa3mep rpyniibl puoIm-
3utenbHO U3 10—15 mpuMoOpAMaIbHBIX
homnKyn0B, KOTOpbIe MOCTOSIHHO BCTY-
MalT B OBoreHes3 (T.e. 6€3 TOPMOHAJIBLHOMI
CTUMYJISILIMM ), MOKET COOTBETCTBOBATH Ta-
KOBOMY MJIEKOIHUTAIOIETO. Y uejgoBeKa
LIMKJIOM YMpaBJsieT IOMUHUPYIOLIUIA (o-
JIUKYJ, KOTOPBI TMepBOHAYAIbHO (BYHK-
LIMOHUPYET 32 CYET TOPMOHATBHOTO BO3-
JEUCTBUSI OCTAIOLIMXCSI TPETUYHBIX (hoJi-
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JIMKYJIOB TPYIIIbI, HO 3aT€M BBI3bIBAET MX
JereHepanuioo. B ciydae MCKycCTBEHHO
BBI3BAHHOM OBYJISILIMM OBYJIMPOBATb MO-
JKET He TOJbKO JOMUHUPYIOIIMI hosu-
KyJI, HO M OcCTaloluecs: TpeTuuHbie (o-
JIMKYJTbI, IPUBOJISI K MHOTOILJIOMHOM Gepe-
MEHHOCTH.

1.12. OByasiuusi. OOLUT BBIXOIUT U3 SIMY-
HUKA B IOJIOCTh OPIOIIMHEI ¥ 3aXBaThIBAET-
Csl peCHUYKaMU MaTOYHOM TPYObl, KOTOpbIe
OHTOTEHETUYECKM CBSI3aHBI C IOYECYHBIMHU
BBIICJUTEIBHBIMU TpyOoukamu (— 8.1).
DBOJIIOLIMOHHOE COXPAaHEHME 3TOr0 IIPU-
MUTUBHOIO MeXaHM3Ma OOBSICHSIETCST (hak-
TOM, YTO OBYJISILINSI — LIEHTPAJbHBIN 1IaT B
BOCIIPOM3BOJICTBE BUIA U MO3TOMY HE J0-
MycKaeT HUKAKOro (pyHIaMeHTaIbHOTO U3-
MeHeHUst. [OpMOHaIbHBI KOHTPOJb OBY-
JISIIAW, HAMpPOTUB, CTAHOBUTCS Bce Oojiee
TOYHO HACTPOCHHBIM 3BOJIIOLIMOHHBIM BbI-
6OpOM, HAmpuMep B PEryJIMPOBAHUU IBU-
XKEHUI MAaTOYHOI TPyObl, KOTJa OOLIUT Ha-
XOIUTCSI BHYTPU Hee.

1.13. MeHcTpyanbHblii muka. OpUTHMHATb-
Hasi Mepapxusi B KOHTPOJIE 10408020 UUKAA
HayMHaeTCsl B IIMILIKOBUIHON Xeie3e, B
KOTOPO# IMPKAIHBI PUTM TIEpBOHAYATIBHO
CBs3aH C JOJTOTOM ITHS WM HOYM TOCpe[-
CTBOM CBETOBBIX PpELENTOPOB  OpraHa
(— 4.23). Ce30HHBIIl PUTM, PETYIUPYEMbIii
MPOJOKUTELHOCTBIO THEN U HOYei, MO-
JKET ObITh OT/AEJEH OT 9K30T€HHbIX CBETO-
BBIX CTUMYJIOB Y TTPUCTIOCOOJIEH K 9HIOTCH-
HoMy puTMmy. LlMKInueckue neicTBus mpo-
M3BOMSIIErO PUTM LIEHTPa B LEHTPAJIbHON
HepBHoii cucteme (ILIHC) BbI3BIBaAIOT
LUKJIMYECKHE CEKPELIMU TIpoJiaHa A U TIpo-
naHa b runoduzom u, Takum 00paszoMm,
OMpeeNSIIOT co3peBaHue (DOJTUKYJIOB U
LMKJIMYECKOE TIPOSIBJICHUE CEeKCyalbHOMI
BocIpuuMunBOCTU (Teuka). B daze Teukn
OBYJISILIMSI TIOAYMHEHA IPYroMy LIEHTpaib-
HOMY MeXaHU3My OOpaTHOW CBSI3U: OHa
CKOOPAMHUPOBAHA C MOBEICHUEM CITapuBa-
HMS Yepe3 MUK rpojiaHa b. Y yeioBeka Bo3-
JIECTBUE BHEITHUX CTUMYJIOB PE3KO Orpa-
H1ueHO. OBYJISIIIUS BbI3bIBAETCSI HE3aBUCH -
MO OT BHEIIHUX BJIUSIHUI HEIOCPEICTBEH-
HO JIOMUHUPYIOIINUM (DOJTUKYJIOM 4Yepe3
MUK COIEpKaHUsI ACTPOreHa, KOTOPbI BO
BTOPYIO OYepe/ib BBI3bIBACT MUK TpoJiaHa b.
Wupyxuus nuka nponaHa b u, Takum o6-
pa3oM, OBYJISIIIUM MOKET OBITh MpeKpalle-
Ha C MOMOIIBIO 3K30T€HHO MOCTaBISIEMbIX
CTEPOUIHBIX TOPMOHOB (UH2UOUMOPOE 08Y-
aayuu). B 1iukie 6e3 oByJISILIMU OTCYTCTBYET
xentoe Tejo. JeuumyanabHas 060J0YKa

MaTKM He B cocTosiHuu auddepeHumpo-
BaTbCsl BO BTOPOI MoJOBUHE LMKIa. CHU-
JKEHUE TOPMOHAJILHBIX YPOBHEN B KOHIIE
LIMKJIa TIPUBOAMT K OTTOPXKEHUIO SHIOME-
TpUSI.

1.14. Dunomerpmii. DYHKIUS SHIOMET-
pUsi — TIUTaHKWE OTUIOMOTBOPEHHOTO OOLIM-
Ta ¥ UMILIaHTaus sMopuoHa. Ero xese3nt
BBIZCIISIOT OOTraTylo MUTATeIbHBIMU BeEIlle-
CTBaMU CJI13b, B KOTOPOI CBOOOIHO TIIaBa-
eT 6JactouucTa. B KoMMakTHOI 30He Clu-
31UCTOM 000JIOUKM MATKU KJIETKUA COCTUHU-
TeJIbHOM TKaHU Tpeobpa3yloTcst B Ooratbie
MUTATETbHBIMU BEIIECTBAMU [IELIMIYaTb-
HbIE KJIETKH, KOTOPbIE MOTYT OBITh (harorm-
TUPOBAHbBI MTPOHUKAIOIIUMU KJIETKAMU TPO-
¢doobnacra. I[locie MeHCTpyalbHOIO Kpo-
BOTEUEHUS WJIM KIOpeTaxka SHIOMETPHUIl pe-
reHepupyeT U3 0a3aibHOM 30HBI, KOTOpast
comepXuT HeauddepeHIMPOBaHHBIE KOH-
11l 2KeJIe3 ¥ CITa3MUPOBaHHbIE KOHIIbI CIIM-
PaJbHBIX apTepuii, PacloIOKEHHBIX B BO-
JIOKHaX MIaIKON MYCKYJIaTypbl MUOMETPUSI.

1.15. TeyeHue OepeMeHHOCTH. DMOPUOHAb-
HOE pa3BUTHE UMEET pa3MyHOe 3HaYeHue
ISl KIMHULMCTa U IJis aMmoOpuoiora. o
3aBepIICHUs] MMIUIAHTAIlMK SMOPUOH He
BbI3bIBAET HUKAKMX MPU3HAKOB OepeMeH-
HocTH. [leeKTHBIC NMITTAHTALIUN HE TTpe-
JNOTBPALIAIOT MEHCTPYaluio, HO MOTYT
MPUBECTU K JTUTEITLHOMY U OTCPOYCHHO-
My MEHCTpyaJIbHOMY KpoBoTeueHHui. 1o
10-ii Hemenu OepeMEHHOCTb W AMOpPU-
OHAJIbHOE Pa3BUTHUE WAYT MOYTH HE3aMeT-
HO U OKa3bIBaIOT HE3HAYUTETbHBIE d3(hdeK-
ThI Ha Oyayinyio maTh. KinunHudecku 6epe-
MEHHOCTb — JUIUTEJIbHBIN TTEPUOI, B TEUE-
HUE KOTOPOTO 3apOJbIll pPa3BUBAETCS U
BJIUSIET Ha TICHUXOJIOTHYECKoe U husnmde-
ckoe coctosinue marepu. s amOpuroso-
ra, HarpOTUB, INIABHbIE COOBITHS B OMOPU-
OoreHe3e MPOUCXOMSAT B paHHEM Mepuoje
0epeMEeHHOCTH.

1.16. I'paBunapuii (pacyeT CPOKOB GepemMeH-
HocTH). bepeMeHHOCTh MOXET OBITh TOYHO
paccuuTaHa, M Aata poXAEHUs BblUMCIEHA
TMOCPENCTBOM CITELIMAIBHOTO KaJIbKYJISITO-
pa — rpaBunapusi. [TockonbKy mepuon oe-
PEMEHHOCTH, KaK W Bce OMOJOTMYecKue
MPOLIECCHI, SIBJSETCS MOAYMHEHHBIM ecTe-
CTBEHHBIM KOJIEOAHUSIM, 3TO BBIYUCIIC-
HHME — TOJIbKO MpUMepHas olieHKa. Bo u3-
OexXaHue IBYCMBICJIEHHOCTH MEXIy JIyH-
HBIM M KaJIeHAApHBIM MecsllaMy aKyllIepbl
W3MEpSIIOT BpeMs OepeMEeHHOCTH B Hemle-
nsgx. Hemenu GepeMeHHOCTH pacCUMThIBA-
I0TCS OT IMOCJIeIHeN MEHCTpyaluu, M03TO-
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My CYyLIECTBYET HECOOTBETCTBUE B J[BE He-
JIe OTHOCUTESbHO MCTMHHOTO BO3pacTa
SMOpHOHa.

1.17. TopmoHasbHbie ypoBHHU. B TeueHue Ge-
PEMEHHOCTH TJIYOOKO U3MEHSIIOTCSI TOPMO-
HaJIbHbIE YPOBHM Oyayieil matepu. Merta-
60JIM3M CTEPOUIHBIX TOPMOHOB OIpeeeH
MJIAEHTOM M SMOPUOHAIBLHBIM HaAIo4Yey-
HUKoM. ['opMOHaJIbHbIE YPOBHU — KJIMHU-

YECKN BaXXHbIC MHIAMUKATOPBI B XOI€ 6epe—
MEHHOCTHU.

1.18. Poapl. CrioxXHOCTH, CBSI3aHHBIE C PO-
JaMU Y YeJIOBEKa, MPOUCXOAST U3-3a pa3Me-
pa TOJIOBKM TUIOMa, KOTOPBIA OOYCIOBIIEH
pa3BUTUEM TOJIOBHOTO Mo3ra. BosjesHeH-
HBI MPOLIECC POIOB — OIUH M3 KITIOUEBBIX
CTUMYJIOB [UISI Pa3BUTHSI TIPUBSI3aHHOCTU
MaTepu K peOeHKY.
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[TosioBbIE KNETKM
1.1. }KM3HEHHbIN UMK

A. u3HeHHbII LMKN Yy AUNAOUAHDIX
OpraHu3moB

[TonoBoe pazMHOXEHUE OCHOBAHO Ha pas-
JIMYUU MEXIY 2anaouoHoil N OunaouoHoll
¢hazoni ukna xu3HU. B nurnmounnoit daze
KJIETKHA colepkar aBa Habopa XpOMOCOM,
TOTIA KaK B rarjIouaHoI (hase npucyrcTBy-
€T TOJIbKO OJIMH Habop.

JIMTUTOMIHBII OPraHU3M BO3HUKAET TPU
00BEIUHEHNUN TAIUIOUIHBIX T'aMeT B TIPO-
uecce omnonorsopenuss (Al). amersl co-
eMMHSIOTCSI, YTOOBI C(HOPMUPOBATH TUTLIO-
uaHyto 3uroty (A2). 3urora pacter myrem
MHUTOTUYECKOTO JEJeHUSI KIJIETOK, YTOObI
copmupoBaTh 3MOpHOH (A3) 1 B KOHEYHOM
cyeTe MUTUTOMAHBIN WHmMBUAYYM (A4). Pa-
Hee B 9MOPUOTEeHEe3€e 10408ble KAemKU BblIe-
JITIOTCSI U3 OCTAJIBHBIX COMAMUYECKUX KAae-
MoK Kak OTIesibHast JuHUs KieTok. [Toso-
BbI€ KJIETKM Pa3MHOXAIOTCSI MUTO30M B TO-
HagaXx M TIOBEPralTcs MENOTUYEeCKUM
neeHusM (Meiio3 AS).

B mumosze (A4) Bce XpOMOCOMBI TUILIO-
WIHOTO Habopa yIBaMBaIOTCS U 3aTeM pa3-
JIEJISIIOTCS. Ha UICHTUYHBIE TOYePHUE KIIeT-
Ku. B meitoze nybnupoBaHue CONpoBOXAACT-
cs coeduHeHuem W NepeKoMOuHauueil CooT-
BeTCTBYIOIIUX XpoMocoM. (['omosornunbie
XPOMOCOMBI COOTBETCTBYIOT XpOMOCOMaM,
KOTOpbIE ObLIU TepeaHbl 3UTOTe IBYMsI ra-
IJIouIHbIMM rametamu.) [locpencTBom aByx
MENOTUYECKUX NIEJIEHUI YEeTbIpe Taruiouj-
HbIX ramMeThl (A6) BO3HMKAIOT 6€3 TO0IMOJHU-
tenbHOrO cuHTte3a JIHK. DTu rameTsl co-
nepKaT HOBbIe KOMOMHAIIUY TOMOJIOTMYHBIX
XPOMOCOM B IMTIJIOUTHOM POIUTEJIE.

HopmanbHelii uaausua (A7) cOCTOUT U3
JATIIOWAHBIX COMAaTUYECKUX KJIETOK, KOTO-
pble OTMMPAIOT BO BpeMsl KU3HEHHOTO
LIMKJIa U HE BOCIPOM3BOASITCS B CJEIYIO-
LIEM MOKOJEeHUU. TOJIbKO MOJIOBbIE KJIETKU
00ecreunBaloT repeaayy U peKOMOMHAIIUIO
reHeTn4eckoi nHdopmanuu. Paspurue rmo-
JIOBBIX KJIETOK OTHEJIbHO OT COMAaTUYECKUX
KJIETOK paccMaTpUBAeTCsl KaK JAUHUA 3apo-
Ovtuesvix kaemok. Tlponudepanust mojo-
BBIX KJIETOK M UX AubdhepeHITInpOBKa UMe-
0T MECTO B TOHANAX AMTUIOUIHBIX WHANBU-

AYYMOB, I'I€ €CTh 3alllMTa OT BHCIIHUX BJIU-
SIHUM. Y MJEKONUTAIOIUX He TOJIbKO
OIIOAOTBOPEHUE, HO TAKXKE U 3M6pI/IOHaJ'[b-
HOC€ pasBUTHEC ITPOUCXOOUT B 3alUILIEHHON
IIO0JIOCTH (MaTKC) AKEHCKHMX IIOJIOBBIX Op-
TaHOB.

b. «MonoBas guddepeHuupoBKa»
y 6aKTepwuii

[TonoBast muddepeHIUPOBKAa, BO3MOXKHO,
MPOU30IILTa KAK MEXaHU3M F'€HHOI PEKOM-
OMHaIMU, YTO TIOKA3aHO Ha Mpumepe 6ak-
TEPUil C TOMOILIbIO U3BMEHEHHOTO BUIA UH-
dexunu, ucronbzyeMoii Gakrepuodaramu.

1. Undexmms. bakrepuu 001amatoT KOjib-
neBoii xpomocomoii JTHK. bakrepmnoda-
'Y — BUPYCHBIC NTApa3UThl 0aKTepuil, KOTO-
poie MoryT BBecTu cBolo JIHK B Gaktepu-
albHYIO KJIETKY 4Yepe3 HO0A080U HUAYC.
B GakTepuu cuHTE3 BUPYCHBIX OEJTKOB OaK-
Teproara MpoaosKaeTcs, moka GakTepus
He TIOJIBEPrHETCS pa3pylIeHUIo (JIN3UCY).

2. Tpancdekuusi. AJBTEPHATUBHO —I1OCIIE
MHBEKIIMHU B 6akTepuio BupycHast JIHK mo-
KeT ocTaThesl B (hopMe KOJIbLIEBOW naasmu-
Jbl. DT TIIA3MUIIBI 9aCcTO KOTUPYIOT Bax-
HYIO TeHETUYECKYI0 MH(pOpMaIIUIo it 6ak-
Tepuii, TUMA COMPOTUBIEHUS] AHTUOMOTU-
kaM. [lnasmMuael  mepenaroTcss  APYyTUM
OakTepusM IMyTeM TpaHC(HEKUMU — U3Me-
HEHHBIM CITOCOOOM MHMEKIINYU C ITOMOUILIO
TIOJIOBBIX MUJTYCOB (sex pili), KOTOpbIE 3aKO-
TMUPOBAHBI TUIA3MUION.

3. Konntoramus. Eciiu miasmuma BKIOYEHA
B OaKTepHabHYIO0 KOJIBLIEBYIO XPOMOCOMY,
BCSI KOJIBLIEBAsI XPOMOCOMA MOKET OBITH Ie-
pemaHa Ipyroit OGakTepuu TOI Xe caMoit
Pa3HOBUAHOCTA dYepe3 TIIOJOBOM IHIIYC.
Mexxmy rOMOJIOTMYHBIMUA KOJIBLIEBBIMU I1a-
paMM XpOMOCOM MOXKET MPOU30UTU KpPOC-
CHHTOBEP U peKoMOUHALUS TCHOB.

B mocnenyroiem neieHUun KIETKH TTPo-
W3BOMSTCS HEpaBHBIC JOYEPHHUE KIIETKU.
OpHa 13 3TUX IBYX KJIETOK HECET TeHbI, KO-
IUPYIOLINE MOJOBOI MUJIYC, T.€. «MYXKCKHE
demepmuHanmol», HEOOXOAMMBIE UISI KOHb-
orauMu. DTOT MeXaHU3M COOTBETCTBYET
orpeeIeHHOMY Croco0y anre3uu (TIpyim-
MaHus) crepMaro3ouna K TMpo3pavyHoOit
(GyecTsieit) 30He, TIPUBOAS K CIUSTHUIO
crepMaro3ousa ¢ MeMOpaHOI  OOLMTa
(— 1.14 Ad).
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1.2. Kneto4Hbl# UMKA

A. KneTo4Hblii umMKn
B 3apOfAbILIEeBOV IMHUU

1. MuTOTHYECKMIi KJIETOYHBIH IUKJI. MUTO-
TUYECKOe [leJIeHUe KJIETKU HauyWMHaeTcs ¢
S-gpazer (cuntes JIHK), B KoTopoit mpouc-
XoauT perivkarus (Konuposanue) JIHK u
CTPYKTYPHBIX 0elKOB xpomocoM. Ilocne
KpaTKoit gazer G, KjIeTKa aBTOMaTUYECKU
nponoskaeT Muto3 (M). B npoghaze mutosa
XPOMOCOMBI CTAHOBSITCSI BUAMMbBIMU. B me-
maghaze OHU CTAHOBSITCSI OPTaHW30BAaHHbI-
MU B MUTOTMUYECKOM BepeTeHe. 3aTeM Xpo-
MaTUIIbl OTAEJISIIOTCS APYT OT Apyra v Haka-
TJIMBAIOTCS Ha TPOTUBOIOJIOXHBIX TOJIO-
cax KJIETKHU JI0 BOCCO3IaHust 46 XpOMOCOM B
siIpax JOYepHUX KiIeTOoK. ['OMOJIoruyHbIe
XPOMOCOMBI HE3aBMCHMBI APYT OT JApyra B
MUTOTUYECKOM KJIETOUHOM LIMKJIE.

2. MeiioTH4ecKuii KJIeTOYHBIN IUKJI. Meiio3
COCTOUT M3 KJIETOYHOTO IMKJIA C OIHOMN
S-chazoii M ABYMS [OEJICHUSIMU KIJIETKU
(MeitfoTnueckue aeneHus). B nmpodaze mep-
BOTr0 MEMOTHUYECKOTO NeJIEHNsI TOMOJIOTHY -
HbIE XPOMOCOMBI Pa30MBAIOTCS Ha TMapbl U
MojBepraroTcsl pekomouHauuu. B mporec-
ce coeqnHeHusT 46 MHIMBUIYATbHBIX XpO-
MocoM (OpPMUPYIOTCST 23 TTapbl XpOMOCOM,
KaXasi U3 KOTOPBIX CONCPXKUT 4 LIETTOUKHU
JHK, Tak KaKk XpOMOCOMbI KOMUPOBAIUCh
o ux coearHeHus. Yepes nBa meitotuue-
CKUX JeJieHMs1, Tine memagasa I v memagpa-
3a Il cnenyrot npyr 3a apyrom 6e3 S-dasbl,
XPOMOCOMBI B KOHEYHOM CueTe pacrpele-
JIIOTCSI TIO YEThIPeM raMeTaM, Kaxkjaas W3
KOTOPBIX COIEPKUT 23 HEKOMUPYEMBIX XPO-
MocoMmel (— 1.1 AS).

3. KneTouHplii MK CO CIUSHHEM KJIETOK.
YT0OBI BOCCTAHOBUTD AUTUIOUIHOE COCTOSI-
HMe, ME03 TOJIKEH COMPOBOXIATHCS CIU-
sHUeM KieTok. [locne ciusaHust eanaouo-
HbIx eamem (OTUIOAOTBOPEHNE) BO3HMKAIOT
JIBA NPOHYKAEycd, B KOTOPBIX 1Ba Habopa 13
23 XpoMocoM permuupyorcs B S-dase.
Komnupyemble XpOMOCOMBI PacrOIOXKEHbI
Ha 00l11IeM BepeTeHe, KOTOpoe, TAKUM 00pa-
30M, COACPXUT 46 KONMUPYeMbIX, Hecra-
PEHHBIX XPOMOCOM. DTO BEPETEHO 1epgoco
denenus.

b. PasBuUTHE MYKCKUX W }KEHCKUX rameT

Pa3Burtue 3aponblllieBbIX KJIETOK BKIIOYAET
dazy npoaugepayuu (MuTOTHUECKUE nENIE-
HUST), Melo3 W JugpepeHUuposKy Tamer.
Cmadusi nokos TIPUCYTCTBYET MEXIy Iepu-
0II0M 3MOPHOreHe3a 1 MOJ0BO 3PETOCTbIO.
MyXcK1e TMOJIOBble KJIETKM OTABIXAIOT Kak
MUTOTHUYECKUE CIiepMaToroHnu. 2KeHckue
MOJIOBbIE KJIETKU TIPOXOIST 4epe3 CTaauio
TOKOSI 1 Yepe3 nudhepeHLIMPOBKY B ITpoda-
3€ MePBOr0 MEMOTIYECKOTO JACNICHMS.

1. CnepmaTorenes. CriepMaTo30uabl — Ma-
JIEHbKME TIOABMKHBIE KJIETKH, KOTOPbIE
MPOU3BOISITCSI B OTPOMHBIX KOJUYECTBAXx.
CrBoJIOBasi KJIeTKa CIlepMaroreHesa —
cnepmamoeonus. Tlocie HacTYIUIGHMsI TO-
JIOBOW 3peJOCTH CHEepMATOrOHUU TPOJIU-
(epupyloT B ceMEHHBIX KaHajlbliax sMyKa.
[TocnenqHee MUTOTUYECKOE JIEJIEHUE TIPUBO-
IUT K 00pa3oBaHUIO NEPBUHHBIX CHePMAMO-
Yumog, KaxIblil U3 KOTOPBIX JaeT Havajio
NBYM GMOPUYHBIM CHEPMAMOYUMAam B TIPO-
1iecce MepBoro JejieHusi co3peBaHus. Bro-
poe aefieHue co3peBaHUs MPUBOAUT K 00-
pa3oBaHUIO YeThIpeX cnepmamud, KOTOpPbIe
nuddepeHIMpPYIOTCS B chepmMamo30uobL.

2. OBorene3. CTBOJIOBBIE KJIETKH OBOTeHe3a
Ha3bIBAIOT 0020HUAMU. T1OCKOIIBKY HEOOX0-
NUMO TOJBKO HEOOJBIIOE YUCIO 3PEJIbIX
SIML, OOJIBIIMHCTBO OOTOHMUI TMOTMOaeT B
nporecce pa3BuTusa. OOroHUM TakKXe IMPo-
XOIAT (ha3y MUTOTUYECKOTO Pa3MHOKEHUS
M BCTYMAIOT B TIpoasy MmepBoro MeioTuye-
CKOTO JIeJICHUS B TeYeHHE IMOPUOHATILHOTO
pasButus. [Tociae cnapuBaHKsi TOMOJIOTHMY -
HBIX XPOMOCOM MEI03 3alepXUBaeTcs B
cTajauu JMKTHATA. B TedeHre oBapuaibHOTO
LIMKJIa UMEIOT MeCTO pocT U auddepeHm-
POBKa OOLIMTOB, B TO BPeMsl KaK OHU OCTa-
j0Tcsl B mpodase MepBOro MeiHOTUYECKOTO
neneHus. TpaHCKPUILMS JOCTUTAeT MaK-
CHMAaJIbHOTO YPOBHSI B CIapEHHBIX XPOMO-
COMax, MOCKOJIbKY CTPYKTYPHBIC 3JIEMEHThI
oounta 1 MPHK s pannero sm6puoHa
CHHTE3UPOBaHbI. [aruiouaHoe COCTOsIHUE
HacTymaeT ¢ BO30OHOBJIEHMEM Meiio3a.
[Ipoucxoaut psim HEpaBHBIX AEJCHUI, B Te-
YyeHUe KOTOPBIX coxpaHsieTcs nuddepeH-
LIMPOBAHHBII OOLIUT, & TUITHUE XPOMOCOM -
HbIe HaOOPHI YIAJISIOTCS B BUIE TOJSIPHBIX
TeJiell, ColAepXKalluX MUHUMAaJIbHbIE 00be-
MBI LIUTOIUIa3Mbl. [lepeoe noasproe meavuye
yHaJsieTcsl He3aa0J1ro 10 OBYJISILIMM, TOTAA
KaK @mopoe noaspHoe meavlje TepsieTcst Mmo-
cJie OMJIONOTBOPEHUSI.
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i 0nnoaoTBOpeHme
KnetouHblit uukn (cnusitine KIETOK)
C MUTO30M

[Lipobnexue

Cuttes AHK

KneTouHbli uukn

CO CAUSHUEM KNETOK
2 :

KneToyHbIi LMKn
C Mei030M

A. KnetouHbli LMK B 3apOAbILIEBOI TUHUK

i

OoroHus

Cnepmatoronus
Muto3
Mponndepaums

TepBuyHbIiA
cnepmarouut Oouwt
BropuuHbiii
cnepmatouut
Cnepmatuzpl 1. MonsipHoe
Tenble
Cnepmarosounzpl
p A 2. MonsipHoe
Tenble

1 Cnepmaroretes 2 OBoreHes
b. PazButne MYXCKUX U JHEHCKUX rameTt
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1.3. Xpomocomsl

A. CTpyKTYypa XpoMoCOMbI

1. /Ipoiinas cnupaar JTHK. T'eHetnueckast
nHbopMaLus 3aKOIUPOBaHa B MMOC/IEI0Ba-
TETHLHOCTH YEThIPEX HYKJIEOTHIOB B JBOI-
Hoit cnupanu JJHK. Cnmpans IHK — 2 am
TorHoi. Ee Mopdonoruueckast CTpyKry-
pa OblIa MoKa3aHa KOCBEHHO PEHTI€HOB-
CKOIi KpucTasuiorpadueii.

2. Hykneocoma. Llemouka JTHK xpomoco-
MBI 3aKpy4yeHa B CIIUPaJb BOKPYT LIETIN HY-
KJIEOCOM, KOTOpPbIE COCTOST U3 OCHOBHBIX
siAepHBIX 0enKoB — eucmonos. Hute JTHK
obopaunBaercst 2,5 paza BOKPYT Kaxaoi
HYyKJIeOCOMBI. HyKJ1e0COMBI TECHO CBSI3aHBI
IIPYT C IPYTOM COEAMHUTETHHBIM OEIKOM,
KOTOPBII TakXkKe MPUHAMJIECKUT CEMEHCTBY
rucroHoB (HI). IloaroroBka xpomaThHa
NIl 3JIEKTPOHHOW MMKPOCKOIIMU, OJHAKO,
MPUBOAMUT K PACTSKEHUIO LIETTOYEK XpOMa-
TUHA TaK, YTO HYKJIEOCOMbI HATIOMWHAIOT
OyCMHKM Ha Ienouykax TojmmHoi 10 HM.
B TedeHue pa3BUTHSI 3YKAPUOTOB TMCTOHBI
XOPOLIO COXPAHUJIUCh. DTU OCHOBHBIE HY-
KJIEOMPOTEUHBI TMPOTUBOIOCTABIEHbI KHC-
JIBIM HYKJICOTTPOTEMHAM, KOTOpPbIE BKJTIOYa-
o1 sH3uMbI Tina JIHK- u PHK-nonmumepa3s
W IOpyrue KUCIbIe PETYIMpYIole OeKH,
onpezenstone (HyHKIIMOHAIBHOE COCTOSI-
nue JIHK (He mokazaHo).

3. Tpanckpunuusi. B TeueHue TpaHCKpUII-
uuu B paze G| KJIETOYHOTO LUKJIA, HYKJIEO-
COMBI pa3IeISIIOTCS] Ha CBOUM THUCTOHOBBIE
cyobenuuuiibl. KogupoBaHue 1 HEKOIUPO-
BaHue uenouek JTHK pasnensier nBoitHyio
crniupaib; mosiekysabl MPHK cunthiBaroTcs ¢
LIeTOYKU ¢ nomoublo PHK-noaumepaso..
JIBoiiHasT CrMpaib M CTPYKTypa HYKJIEOCO-
Mbl BOCCTAHABJIMBAIOTCS TO3aaM YdyacTKa
TPaHCKPUIILIUU.

4. DyxpoMaTHH M reTepoxpoMaTus. B o6ia-
CTSIX aKTUBHOM TPaHCKPUITIIUM XpOMAaTHHA
LieTb HYKJIEOCOM JecIieprupoBaHa (paccesi-
Ha) B HyKJIeoTuiazme (9yxpomamun). B Tex
00J1acTsIX, TIe HE MPOUCXOAUT TPAHCKPHUII-
LS, 1eTb HYKJICOCOM 3aKpydyeHa B CyIep-
CIIUPAJIb (eemepoxpomMamur).

5. Cunte3 JIHK. B TeueHue KonupoBaHust
JHK B S-aze kieTouHOro nukiia HyKJIeo-
COMBI CHOBA JIEJIATCSI HA CBOW TMCTOHOBBIE
cyObeIMHUIIBI. Permkaius aByx 1emnovex
JHK ¢ nomoiubio JIHK-noaumepa3zo: co3na-
€T XpOMOCOMY C JBYMSI HUTSIMM XpOMaTH-
Ha, nernoyka JJHK koTopbIx 3akpydyeHa Bo-
KpPYT HYKJIEOCOM. 46 HecIapeHHBIX XPOMO-
coM (2n) ¢ comepxanuem JTHK 2c, takum
00pa3oM, JaloT Havyajgo 46 HecrnapeHHBbIM
KOIMMpPYeMBbIM XpomocoMmaM (2n) ¢ comep-
xanuem JJHK 4c. Konupyemblie XxpoMoco-
MbI HE TPaHCKPMOMPOBaHBI (MCKIIOYCHUE:
XpPOMOCOMBI B BUJIE «JIAMITOBBIX IIIETOK» B
oBoreHese, — 1.4 A40).

6. Cynepcimpanb. KoHneHcaiusi XpoMoco-
Mbl B cymepcnupaib (35 HM) B TeueHue
npocdazbl MUTO3a HAIOMUHAET Mpolecc
dopmupoBaHus rerepoxpomatuHa. B mera-
daze kowdencuposanmnvie numu xpomamuna
YTOJILISIIOTCST B HEPETYJISPHbIC TEeTIN BHY-
TPU CETU U3 CTPYKTYPHBIX OEJIKOB, (hOPMHU-
pys asBe xpomatuasl (1000 HM) MeTadasHo
XPOMOCOMBI.

7. Meracda3usie xpoMocombl. CBOOOITHBIE
KOHIIBI X-00pa3Hoil (MeTaleHTPUIeCKOit)
XPOMOCOMBI SIBJISIIOTCSI  Pa3beAMHEHHBIMU
Xpomamudamu, KOTOPble COEAMHEHBI TOJb-
KO B 00JIACTU yeHmpomepsl, U KOTOPbIE J1a-
FOT HavyaJlo XpOMOCOMaM JTOYEPHUX KIIETOK
B aHadaze MuTo3a. B obiactu ieHTpoMephI
XpOMOCOMa TIPUCOEAMHEHA K BOJIOKHAM
MUTOTUYECKOTO BepeTeHa. Touka coenuHe-
HHUSI COCTOUT U3 CTPYKTYPHBIX OCJIKOB 1 Ha-
3bIBACTCSI KUHEMOXOPOM.

8. Habop xpomocom yenoBeka. [1pencrasie-
HUe U KaccudUKaIKs XpOMOCOM B XPOMO-
COMHOM Habope Bcerga OCHOBaHbI Ha
YIJIOTHEHHBIX, KOMUPYEeMbIX MeTadasHbIX
XPOMOCOMaX, TakK Kak XpOMOCOMbI BUAMMbI
B CBETOBOM MUKPOCKOIIE TOJIBKO B 3TOM CO-
crosTHUU. KJeTKn JM3UPYIOT € TTOMOUIBIO
TUTIOTOHUYECKOTO COJIEBOTO PAacTBOpaA U 3a-
TeM MOMEILAIOT Ha CTEKJIO Ha CTOJIMKE MU-
KpOCKOITa. 3aTeM XpOMOCOMBI OKpalllvBa-
10T u ¢otorpadupytor. Ilocie saroro xpo-
MOCOMBI MOTYT OBbITh BbIpe3aHbl U3 (HOTO-
rpadM M PACTOJOXEHBI COTJAaCHO WX
pa3MepaM B KapUOTHIIE.
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1
[BoitHas cnupans OHK

MPHK

N 7 PHK-nonumepasa
& -y
2 W\}O\/
IHK 10 mm
Hymeocoma{ 2 1
TucTon

Konupytowas
Lienoyka

JyxpomarTux

[JIHK-nonumepasa
\ & Tucton

6
Cynepcnupans
(CKPYYEHHbIN HYKIEOPUNAMEHT)

7
’ MeTadasHas

XpPOMOocoMa

MuKpoTpy6OUKN
Lientpomepa
Kuxetoxop

XpomaTuaa

JIOOO HM

Habop xpomocom
YyenoBeKa

A. CTpYKTYpa XpOMOCOMbl
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1.4. Me#io3

A. Xpomocombl B Meii03e

CoenMHeHNE TOMOJIOTUYHBIX XPOMOCOM M
pEeKOMOMHAIIMSI TEHOB MPOUCXOISAT B TPO-
(aze mepBOro MeMOTMUYECKOTO JeTeHUS
(IIpodasa I). lnurenpHas npodasza pasne-
JIeHa Ha YeThIpe CTaIuu, OCHOBAaHHbIE Ha
BHEILIHEM BHIE XPOMOCOM IOJI CBETOBBIM
MMKPOCKOIIOM.

1. JlentoTena. XpoMOCOMBI BUIMMBI B SIIpPE
KaK TOHKME HMTU C KOHLIAMU, (UKCUPO-
BaHHBIMU K siiepHOii MemOpaHe. CoennHu-
TEJIbHbIE YYaCTKM CTPYNIUPOBaHbI B 00Ja-
CTU sIIEpHOM MeMOpaHbl HANpOTUB UeH-
mpuoau (OykeTHbIN TOpsioK). Hutu xpo-
MaTUHa 3TUX 46 XpPOMOCOM BC€ €llle CUJIbHO
riepekpydeHsbl. [Toka XxpoMOCOMBI YIUTOTHSI-
I0TCSI, UX CBSI3U pa3pbIBalOTCs crienuduue-
ckumu JJHK-3aMu, a 1I€JIOCTHOCTb LIEIO-
YeK XPOMOCOMBI BOCCTaHABJIMBAETCS JAPY-
rumu hepmeHTaMu (Jiurasbl).

2. 3urorena. [Tpomoirkast pacKpy4MBaThLCS 1
VIUIOTHSITBHCSI, TOMOJIOTUYHASI Mapa XpOMO-
coM (HOPMUPYET CUHANMOHEMANbHbIE KOM-
naexcel. Kaxnass XxpoMocoMa CXeMaTU4HO
Mpe/cTaBieHa KakK JBOWHAS JIMHUS, XOTS
KOMUpYEeMbIe LIeMM XpOMaThHa BCe ellle He
MOTYT OBITh TIPM3HAHBI HA TAHHOM 3Tarle
KaK WHAMBUIYyaJIbHbIE XpOMaTHIbl. B Te-
YeHUe 3UTOTeHHOM (a3bl MPOMCXOAUT pe-
KOMOMHAIIMsI TEHOB C TTOMOIIbIO KPOCCUH-
ropepa. Korzma coeqmHeHHbIE XPOMOCOMBbI
pacrpsiMJIeHbl U KOHTPacCTHPOBaHBI 3JIEK-
TPOHHO-TJIOTHBIMU aTOMaMU METaJIOB, TO
MOXHO DPa3IU4UTh MO JEKTPOHHBIM MU-
KPOCKOIIOM LIEHTPaJIbHYIO HUTb U JBa 00-
KOBBIX 2JIEMEHTA, CBSI3aHHbBIE JICHTOUHBIMU
crpyktypamu (2a). LleHTpasibHasi HUTH U
OOKOBBIEC BJIEMEHTBI COCTOSIT U3 TJIMKOIIPO-
TenHoB. CxXaToe M pPerIMIUpyeMoe HyK-
JICOTIPOTENHOBOE BOJIOKHO KaXI0i TrOMOJIO-
TMYHO XPOMOCOMBI Pa3MelIeHO Ha 60K080M
anemerme. [MNIOTETUYECKU TepeceYeHHbIE
MeTJAM TPENCTABISIOT YYaCTKM KPOCCUH-
rosepa.

B cniepmarorenese mapa X u 'Y Xpomo-
COM HAXOIMTCS PAIOM. DTO OOBEIMHEHUE
MPOUCXOIUT B «n0A060M ny3vipvke» (20),
KOTOPBIf MOXET ObITh SICHO BUICH B siApe
CIIEPMATOLIMTOB B CBETOBOM MMKPOCKOTIE.

B npenaparax B MeTacdasze | monoBbie Xpo-
MOCOMBI TPEACTaBIISIIOT CO0OI TaHIEMHOE
00beIMHEHNE CITIOCOOOM  «KOHEII-B-KO-
HE».

3. ITaxureHa. XpoMOCOMBI MaKCHUMaJbHO
yIjioTHeHbl. KpoccuHroBepsl Bce ellle He
BUIUMBI. CriapeHHbIe XPOMOCOMbI HAYMHA-
FOT OTHEJNISIThCS IPYT OT Apyra. B criepmaro-
reHe3e IMepPBUYHbBIC CIIEPMATOLIMTBI COXpa-
HSIIOTCSI IOJIbIIIe BCErO0 B MaxXUTEHHOM CTa-
nuu (— 1.8 A3).

4. lunaorena. Yerbipe WMHIMBUAYaTbHBIC
XpoMaTubl (TeTpanbl) U KPOCCUHIOBEPHI
(Xuazmvr) CTAaHOBSITCSI BUIMMBIMU. XUa3zMma
yKa3bIBaeT, rae Mpou3oliie] KpOCCUHTOBEP.
T'oMoIorMYHbIE XpPOMOCOMBI OOJIBIIE HE CO-
€IMHSAIOTCS IPYT C APYTOM B LIEHTPOMEpE,
HO OCTaIOTCSl CBSI3AHHBIMU B Xuasme (4a).
Y 001IMTOB NepBoe MeOTUYECKOe NiesieHr e
3a7epKUBACTCSl B JUIUIOTEHHOW CTamuu
(Oukmuam), 1 XpOMOCOMBI TEKOHIECHCHUPY-
fotcsi. B koHIe (as3bl MOKOsI aKTUBU3UPY-
IOTCSI TeHeTUYEeCKUE TOYKM, HEOOXOIUMbIe
JUISI CO3PEBaHUSI OOLIMTA, U OOLIUT HAYMHA-
et 1uddepeHIIMPOBKY B OBAPUATLHOM 11 -
kie. [Mermm IHK pa3BopaumBarotcst u3 me-
e HyKJIEOCOMBI CITAPEHHBIX XPOMOCOM, U
TMPOUCXOMUT TPAHCKPUILIMS. Y 3eMHOBOI-
HBIX TIETJIN 3TUX XPOMOCOM 6 GUde «A1amMno-
8bIX WeMmoK» MOXHO PacCMOTPETb B CBETO-
BOM MUKpocKorie (40).

Meradaza 1. [TockonbKy 1IEHTpOMEPHI pe-
KOMOMHMPOBAHHBIX TOMOJIOTUYHBIX XPO-
MOCOM TPOJOJIKAIOT OTHENATHCS, XMa3Mbl
rnepeMelaTcs K KOHIIaM XpOMOCOM (Tep-
MMHaIM3aLuusi). DT0 NMPUBOAUT K (GHopMu-
POBaHMIO TUITMYHOM KOJIBLIEBOW CTPYKTYPBI
WIW JIBOWHOU MEPEeKPYyYEHHOW CTPYKTYpbI
xpomocoMbl Meito3a I. TlepBoe meiioTuue-
CKOE JieJIeHHe IaeT Hayaao ABYM J0YEePHUM
KJIETKaM C 23 penauyupo8aHHviMu Xpomoco-
mamu.

Merada3za II. Bropoe meitoTnueckoe nese-
HUE CIIeAyeT He3aMeIINTEIbHO 3a IIEPBBIM,
6e3 WIK TOJIbKO C KPaTKOM AeKOHICHCALIM~
eif xpoMocoM. Kak 1 B MUTO3€, XpOMOCOMBI
pa3nessitoTesT B IMOC/IEAHIO ouepelb B 00-
JTacTU yeHmpomepol. llurorurazmaTudyeckue
MOCTMKH MEXJy CIepMaTUIAMU COXPaHsi-
oTcs (KaK U MEXIy SIALIOM U ITOJISIPHBIMU
TenbpuamMu) (— 1.8 u ap.).
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JlenTtoteHa

46 HecnapeHHbIx
PennMuUMpoBaHHLIX | -
XpOMOCOM {

HyxkneonpotenHosble
(bunamenTsl

e
2)

2

JlaTepanbHblit
3uroTeHa

aNeMeHT
LieHTpanbHblii
Gunament
~— «flonosoit
.~ Ny3bipex»

23 cnapeHHble
PEnNLMPOBaHHbIE
XPOMOCOMbI

KOMMNNEKC

3 :
\ -~ flneptas
Naxuexa % WeMEpaa
CnapuBanue
M0JI0BbIX XPOMOCOM
4
[unnotena Xuasma

23 HecnapeHHble
PENAMLMPOBaHHbIE
XpOMOCOMbI

PHK-nonumepasa

[leKoHeHCUPOBaHHbIE B BULE
«1aMMOBBIX LL|ETOK» XPOMOCOMbI
B 00LMTE

TannoMaHbIE raMeThl

4 X 23 HenapHbIx
HepenMLMPOBAHHbIX
XPOMOCOM

A. XpomocoMbl B Melio3e
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