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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumnuHa «OMOPHOTEXHOJOTUM C OCHOBaMH OWOJIOTMHM Pa3BUTHUS» OTHOCHUTCA K
JUCLHUIUIMHAM 4acTH, (OPMHUPYEMOH ydacTHHKaMu oOpa3oBaTeNbHBIX OTHOIIeHuH brnoka 1.
Hucuumnunel (Monynu) moxyns «llpuxmagnas OMOTEXHONOTHs» Y4eOHOro IUIaHa OCHOBHOM
npodeccHOHaIbHONM 00pa30BaTeNbHON MPOrpaMMbl  BBICIIET0 OOpa3oBaHUS — IMPOTPAMMBI
MarucTparypsl 1o HampasjieHuto moarotoBku 06.04.01 buomorusi, HampaBiieHHOCTh (TIPOQUIIb)
o0pa3oBaTenbHON MporpaMMbl «BHOTEXHONOTHSI ¢ OCHOBAMHU HAHOTEXHOJIOTHIT», OYHOU (POpPMBI
00yJeHwusI.

JlucuMmiuHa omupaercs Ha pe3ylnbTarthl 00y4deHHs, cpopMHpOBaHHBIE B paMKax psjaa
JUCHMIUIMH y4eOHoro miaHa: «KIeTouHble TEXHOJIOTHM», «AHAJIW3 JaHHBIX B OWOIIOTUM U
MEULUHEY.

PesynpTaThl M3y4yeHUS JAUCHUIUTMHBI «OMOpPHUOTEXHOJOTMHM C OCHOBAMU OHOJIOTHUH
Pa3BUTHUSA» SIBISIOTCS TEOPETUYECKOM M METOJOJIOTMYECKON OCHOBOM ISl M3YYEHHUs UCLMILIVH:
«JlabopaTopHasi TMarHOCTUKA M HOBBIE TEXHOJOTUU B AMArHOCTHKE», «[ €HOMHKaA, TPOTEOMHUKAY, a
TakKe s TPOXOXKACHUS HAyYHO-HUCCIENOBATENIbCKOW pPaldOThI, MPAKTUKU MO MPOQUIIo
po(hecCUOHANIBHON NeATENIbHOCTH, TPEIIUIIOMHON IPAKTUKY; 115 3aiuThl BKP.

1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/ILHBIX Pe3yJabTaTOB)
10 JMCUHUIJIHHE

Lenabio ocBoeHUs IUCHUIUIMHBI «bUONOTHA pPa3sMHOXKEHUS M HMOPUOTEXHOJOTHUH»
SBJISICTCSI: M3YYUTh OCHOBBI OTHOCHUTEIHLHO HOBOW JMCIMIUIMHBI — PENPOIYKTUBHON OMOJIOTHH C
aKIIEHTOM Ha MPAKTUYECKOE NMPUMEHEHHE PENpOAYKTUBHBIX OMOTEXHOJIOTUN B KOHTEKCTE OOIIEro
HAaIpPABJICHUS UX CIICIUATU3AIUU — U3YUEHHS] OCHOB T€HETUKU U CEJIEKIUU KUBOTHBIX.

B pesynbrare OCBOEHHSA MPOTrpaMMbl MarucTpaTypbl OOYYarOIIMKCS TOJKEH OBJAJETh
CICIYIOIUMH pe3yJbTaTaMH OOYYCHHUS 10 JTUCHHUIUINHE «OMOPHOTEXHOJIOTHH C OCHOBaMHU
Ouonoruu pas3BUTHUs» (B TaONMIEe NPEICTABICHO COOTHECEHHWE O0pa30BaTEIbHBIX PE3YNIbTaTOB
00y4eHus IO TUCHIUIUIMHE ¢ UHANKATOPaMH JTOCTHKEHUSI KOMITETCHITUH ):

Komnerennus u OO6pa3zoBaTeabHbIC PE3yIbTaThl TUCIUTLTAHBI
WHIUKATOPHI €€ (aTamnsl popMUpPOBAHUS AUCHIUTUIHHBI)
JIOCTHIKCHHS B 3HAET yMmeeT BIIaJIceT
JTUCITUTITNHE
IIK 4 Ilouck wu
pa3paboTka HOBBIX
3¢(dEeKTUBHBIX  IyTeHl
MOJTy4eHUs
OMOTEXHOJIOTHISCKUX
MPOJIYKTOB,
MIPOTrPaMMHOTO
obecrieueHus.
UIIK 4.1. Tlpumenser OP-1 [Ipumensier
3HAHUS CTAHAAPTHBIX U 3HAHUS CTAHAAPTHBIX U
WHBIX METOAHMK 0TOOpAa, WHBIX METOAWK 0TOOpa,
TPAHCTIOPTUPOBKA u TPAHCIIOPTUPOBKA u
pOOONOATOTOBKH MPO0 MPOOOMOATOTOBKH P00
COTJIaCHO PYKOBOIALIEH
JTIOKYMEHTAITUH.
HUIIK 4.2. Bmageer OP-2 Baaneer
0a30BBIMH 151 0a30BBEIMU u
CHeIMalIN3UPOBAaHHBIMU CHeIHaTN3UPOBAHHBIMHU
METOJIaMH, B METOJIaMH, B
3aBUCUMOCTH OT THIIA 3aBUCHMOCTH OT THIIA




Ouomarepuana u
IIOCTAaBJICHHBIX 3aaad, B
00JacTH TeHETHYECKOTO
KOHCTPYHPOBAHUS,
MOJICKYJISIPHO-
T€HCTUYCCKUMHU
METOJIJaMH, METOAaMH B
obnactu KJIETOYHBIX
TEXHOJIOTHH, COIJIaCHO
PYKOBOJIALLIEH
JIOKYMEHTaIUH.

Omomarepuaina u
IIOCTAaBJICHHBIX 3a1a4

UIIK 4.3. IIpoBoaut
aHaJIU3  COBPEMEHHOMU
JTUTEPaATYPHI,
MOCIEAHUX
JOCTH)KEHUM C  LEJbIO
pa3paboTKu

OP-3 IIpoBoauT ananus
COBPEMEHHO
JUTEPATYPHI,
MOCTIETHUX
JTOCTHXKEHHM B 00J1acTH
AMOPHOJIOTUH

CaMOCTOATCIIbHBIX
IMIPOTOKOJIOB 10
CO3JaHHUIO
OHMOTEXHOIOTHYECKUX

IPOJYKTOB.

2. O0beMm AUCHUILIMHBI B 3a4Y€THBIX €JIMHHIOAX ¢ YKasaHUEM KOJIAUYIECTBA

aKaJieMIYeCKHX 4YacoB, BBIIEJIEHHbBIX HAa KOHTAKTHYH PpPadoTy oO0y4Yamomuxcsi ¢
npenoaaBaresieM (M0 BHAAM Y4YeOHbIX 3aHATHi) M HAa CaMOCTOATEJIbHYIO padoTy
00y4ar M XCs
YuyeOHble 3aHATHSA
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3. Conep:xxanue TUCUMIIMHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE MO TeMaM (pa3aesaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HAa HHUX KOJHMYECTBA aKAJAeMHYECKHX YacOB M BHJI0B Y4eOHBIX
3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECMBA AKAOEMUYUECKUX
4acoe u U008 YUeOHbIX 3AHAMUNL



KonngectBo yacoB no ¢popmam
OpraHU3aIi 00yJeHUs
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Pa3nea 1. O6mas 0unonorns pasMmHo:xkenusi Tema 1.
J105MOpHOHATBHBIN ATAIl.

Beenenue. Ilepuonmsanuss onrTorenesa. Menos. I'amerorenes.
®OynkuuoHanbHas Mopgosorus ramer. Mopdo-pyHKInoHaIbHAS
XapaKTEpUCTHKA IMYHUKA U CEMEHHHUKOB.

Tema 2. DOmOpuoHanbHbI dTan. OmiogoTBopenue. [polGieHue. 2 4 18
Iactpynsius. ['ucrorenes. OpraHorexes.

Tema 3. Perenepanus. Poct. JIuddepenuuporka. JlerepmuHarus 0 2 10
Mojla W €¢ MEXaHMW3Mbl Y KHBOTHBIX M 4YelloBeKa. DopMbI

PENPOAYKIIUH.

Paznea I1. YacTHast 0M0JI0THSI PA3MHOKEHUS
Tema 4. PanHue 3Tansl pa3BUTHS JIAHIETHUKA, PHIO, aM(uOwmid, 0 2 18
OTHIL.

Tewma 5. Dtansl pa3BUTHS MIEKOIUTAIOLIUX.
Cucrema MaTb-BHE3apO/ABIIIEBbIE OPTAHBI-TIION). 0
PaGora B 1abopaTopuu KJIETOYHBIX TEXHOJIOTHI
(IpakTUKOOPHUEHTUPOBAHHAS JAESITEILHOCTD).

Tema 6. [IpoGneMbl KIOHUPOBAaHUS KUBOTHBIX. PenponykTuBHbIE 0
TEXHOJIOTHH.

HUTOIO: 4 20 84

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucyuniuHbl
Kparkoe cogepkanue kypca

Paznea 1. O6mas Ouosorust pasMHoOKeHUs1

Tema 1. /loomOpuoHaiabHblil dTan. Beeaenue. Ilepmoamsanmusi onTorenesa. Meiios.
I'ameTtorenes. DOYyHKUNOHAJIbHASA Mopdoaorus ramer. Mopdo-pyHkumnonanbHas
XapaKTePUCTUKA IMYHUKA U CEMEHHUKOB.

[Ipeamer w wucropusi cTaHOBJICHHS OuoyiorwM pa3BuTus (dMOpuosiorus). OmnpenencHue
Oouonorun  pasButud. l[lonatue o  ¢opmooOpasoBanuu  (Mopdorenes),  KiIeTOUHOU
nuddepennupoBku (nuddepenmuanus, mutoaudhepeHIInpPoBKa), pocT.

OOmast xapakTepuCTHKa M TMEpPHOAM3alMs OHTOreHe3a (MHIMBHYaIbHOTO pa3BHUTHUA).
buonoruueckuif cMbICI TMOJOBOrO pa3MHOXeHus. [‘amerorenes — ompezaeneHue, oO1mas
xapakrepuctuka. [lepuoauzamnus ramerorere3a. CriocoObl cnenu@uKanuy KJIETOK MOJOBOM JTUHUN
— 3MUIeHETUYECKUN U peopMallMOHHBIN.

Meiio3 — 6ronoruyeckoe 3HaueHue, ONpeIeIeHUE, ITAIBI.

Oran pa3MHOXKEHHS OOreHe3a. XapaKTepUCTHKa JTana pocTa/KOMMUTALMU OOTeHe3a.
XapakTepuCcTUKa 3Tala CO3pEBaHUs OOreHe3a. BilMsHHME MOJIOKEHHS OOLUTAa B MATEPUHCKOM
OpraHu3Me Ha MOJSPHOCTh OOLUTA, Pa3IMyhe B KPOBOCHAOKEHUU IOJIFOCOB OOLUTA, MOJIOKEHUE
MOJIIOCOB  OTHOCHTENBHO TPOPHUUECKUX KIETOK. XapaKTepUCTHKa d3Tana (OpMHUPOBAHUS
crepMaroreHesa. OTambl CIepMHOreHe3a — (OpMHpPOBAHUE aAKPOCOMBI, «COpachIBaHHE»




IUTOIUIa3Mbl U OpraHesyl. 3HauyeHue Kietok Jlelaura u CepTonu B ClIEpMHUOTeHE3€, MUTOXOHIPUH,
[IEHTPOCOMA U €€ 3HaYeHHe B (POPMUPOBAHMU KIyTUKA. | eHeTHUUYEeCKHii KOHTPOIb. [ 'opMOHaIbHAS
pEryJIsLAs OOTEHE3a U CIIEpMaTOreHe3a.

@OynkimoHanbHas Mopdonorus ramer. SifnekineTka. IBOIIOLNOHHBIE THITHI OOTEHE30B.

Knaccugukanus sSiLeKIeToK M0 KOJIMYECTBY M PACIOJOKEHHMIO JKEJITKAa B IIMTOIUIA3ME.
OynkuuoHanbHass Mopdomorus cnepmaro3ouga. Kimaccuduxamus crnepmaro3onaoB. CXOACTBO U
pasinyMsl ooreHe3a M crepMaTtoreHeza. OTIWYMs TOJIOBBIX M COMATHYECKHUX KiIeTok. Mopdo-
(byHKIMOHATBHAS OPTaHU3aUS IMYHIKA U CEMEHHUKA.

Tema 2. DOMOpuoHaabHbIH JTan. OmiaomnorBopenme. JlpoOjenue. IacTpyasiums.
I'mcrorenes.

Opranorenes.

OmrogoTBOpeHHEe — OIpeleneHne, 3HadyeHue W (QyHKOUU (pernpoayKTHBHAS, IOJIOBAs).
Tunel: MOHO- W TOJHCIEPMUS, HApYX HOE M BHyTpeHHee. [lapTeHoreHes, rmuHO- M aHIPOTEHE3.
JlructanTHOE B3aMMOJEHCTBUS raMer. Xemo- peo- U crepeoTakcuc. lIpenacrasienue o romoHax -
apaporaMonsl U ruHoramonbl (I u Il mopsnka). ATTpakTaHTBI U CHEPaKT, pe3akT. KoHTakTHbIE
B3aUMOJICCTBUSL TraMeT. AKpOCOMHas peakius (akTuBanus cnepmaro3ounaa). JlBa Ttuma
aKpocoMHOM peakuuu. [lepBudHOE CBA3BIBAHNE raMET — PELENTOp MEMOpPaHbI SHIEKIETKU U 00K
SPE-9. Kanaruranus. Tpurrepbl akpOCOMHON peaKIiK. DK30IIUTO3 aKPOCOMATIBHOTO ITy3bIpbKa H
CIUSIHUE ¢ MeMOpaHo# sifiexneTkn. GOpMUPOBAHUE aKPOCOMATbHOM HUTH, SKCIO3UIUS OMHIMHA.
AkpocomarnbHas peakius y MiekonuTamomux. Padora mHO3uTON(OChaTHON cucTeMbl. CrusHHE
MeMOpaH ramMeT — KOHYC OIUTIOJOTBOpeHUs, (y30oreHHble Oenku. Perymsius mTpoOHUKHOBEHUS
criepmus B HIIO.

Koprukanbnas  peakuus  (aktuBaums — sifnexnerkd).  OOpasoBaHue  00OJIOYKH
OILJIOJJOTBOPEHHsI. AKTUBAIMS MeTa0O0IM3Ma sTiflia JIsl €r0 BCTYIUICHUS HAa IYTh Pa3BUTHSL.

Cnepmaro3ous; BHYTpH siilla. HepaBHO3HAYHOCTh MPOHYKIEYCOB Y MIIEKOMUTAIOUIHX.
CnusiHMEe TEeHEeTHYecKoro wmarepuana ramer. «TaHemy MTpPOHYKIEYCOB, ITOPOXKKA KOMYJISIIHU.
dopMupoOBaHUE MYKCKOTO MPOHYKJIEYca - U3MEHEHHE YPOBHS KOMITAKTU3AI[MU XPOMaTHHA, CMEHA
THECTOHOB, TPAHCKPHUIIIIHSA, PETUTHKAINNs, COOpKa JIAMHHOB U ()OPMHPOBAHUE HOBOW MEMOpPAHHI sIpa.
Cunramus. CHHKapHOH. 3Urora.

[IpeoOpa3oBanne IUTOIUIA3MBI  SHIEKIETKH. MopQoreHeTHIecKne JIeTePMHHAHTHI.
XKenteiii/cepolii cepn. OorutazMaTtuyeckas cerperamusi — sSHIEKIeTKa reTeporeHHasi, XMMUYeCKU
npedopMHUpOBaHHAsI, BbICOKOcTeupuueckas cucrema. JuddepeHnuanbHas aKTUBHOCTh TE€HOB.
I'maBenctByromue, s¢dexropHsie rensl. [Iporpamma passutus. CenekropHble reHbl, IlarTepH
AKCIIPECCUH.

Onpenenenue  npobneHus. buonornueckue  @GyHKUMM — OpOoOJIEHHSA:  CTaHOBIICHHE
MHOTOKJIETOYHOCTH, HOPMAJTU3aIHs SICPHO-IIUTOIIIA3MATHYECKIX OTHOIIIEHHH, 00TIa3MaTHIeCcKast
cerperaiys; To4yka mepexoja Ha cpeaneit 6macryne —midblastula transition (MBTP — mid blastula
transition point) ¥ TUIOTE3a «UCTOILLEHUS» PENpeccopa U «TUTPUPOBAHUS» LIUTOIIA3MbI, CUHTE3
MsaPHK (cuypnsl, snurp — small nuclear RNA), TPHK.

XapakTtepuctuka 6mactoMepoB. Obmas opranuzanus 6iactyisl. 'unoressl GopMupoBaHus
onacrouenu (dan, 1960; Bonmept, 1961-1963). @ynkiuu 6nactouenu (onbitel Hetokyma, 1973).
Oco0OeHHOCTH KJIETOYHOrO IMKJIa B Mepuoj apobiieHus. ['mmore3a aBTOHOMHOTO OCHMILIATOpA
(Newport, Kirscher, 1984). Mexanusm ¢dopmupoBanus Oopo3n npobnenus. Paborer C.
I'epcraguyca (1898-1996) — cueTyuk BpeMeHH IPOOJICHHMS W TPOLECCHl, KOHTPOIUPYIOIINE
KapHOKWHE3, TeTePMHUHAIUS OpPUEHTALMU BepeTeH JeneHus. 3akoH [puma. Perymsuus apobienus
IyTEM COPTUPOBKH KIJIETOK (HEIPHINOBCKAS PETYJISINS ). XapaKTepPUCTHKA THITOB IPOOJICHUS: TOJIO-
Mepo- U abIacTUYECKOe - IIEHTPOJICUAIbHOE, MUKPO- U MeraMephl, TOMO- U T€TepPOKBaHAPAHTHEIE,
a-U CHHXPOHHOE. XapaKTepPHCTHUKA THIIOB TOJOOJIACTHYECKOTO APOOJICHUS B 3aBHCHMOCTH OT
B3aMMOPACIIOJIOKEHUST OJJaCTOMEPOB — pagualibHOE, CIHPAIBbHOE (IEKCHOTPOITHOE, JIEOTPOITHOE),
OwnarepadbHOE, POTAIMOHHOE (Yepedyrolmeecs) W aHapXHYeCKoe. XapaKTEPUCTHKAa THIIOB
MepoO0IaCTHUECKOTO JIpOOJeHUs] — JAUCKOMAAlIbHOE. XapaKTepUCTHKa allacTHYecKoro TUra
npoOneHns. XapaKTepUCTHKA TUIIOB TOJI00IACTUIECKOTO IPOOIICHHS.



[luronnasmaruyueckass — JIOKaIM3anuss  MOpQOreHeTndeckux  (aKTOpoB B paHHEM
amOpuoHansHOM pa3Butun (A.O. KoBanesckuii, 1840-1901) — TenobnacTel, TpoX00IaCThI, MapKep
D.

lacTpynsnust — omnpeneneHue, Ouojoruueckoe 3HaueHue. [loHATHE O 3apOABIIIEBBIX
muctkax (K. bap, A.O. KoaneBckuit). Ilpunmun cnenuduanoctu, «rpomsl auddepeHmranmm.
OcHoBa (HhopMUpPOBaHHS 3aPOJBIIIEBBIX JHCTKOB — MOP(OreHETHUYECKHUE IMPOLECCHI: AlOJspHBIE,
HOJISIpHBIE. XapakTep IBMKEHHsI 0JIaCTOMEPOB — TUBEPTEHTHBIN, KOHBEPT€HTHBIH, HHBOIIOTUBHBIMH.
Crioco6b1 3akmagku me3ozepmbl. Kapra mpe3yMnTUBHBIX 3auaTkoB. [loHsATHE «IMOpHMOHATBHOMN

UHIYKLIUNY.
Opranmsarop llInemana — nepBuunas sMOpuoHanbHast uHAyKIus (G. Spemann, 1921, 1924).
I'eteporeHHbple HMHAYKTOPH — BAapHaHThl MEPBUYHONM SMOPUMOHAIBHON MHIYKIUU:

apxeHuedanuueckas, aeidTepeHnedanueckas, Me30epManbHO-3HTOAepManbHas. [IpexopnanbHas
IUTACTHHKA (IHTOME30/IepMa), XOPI0-MEe30/IepPMaIbHBI KOMIUIEKC — WHAYKTOP HEPBHOW TpyOKH
(rOJIOBHOTO M TYJOBMIIHOIO OTAENOB). Ponb  JkelTOYyHOH (IVIOTOYHOM) SHTOJAEPMBI U
NPEeXOPJATbHON IJIACTUHKA B (DOPMUPOBAHHM CTPYKTYp TOJIOBBI (Mo3ra). TpaHCKpHIILIMOHHBIX
daktopsel. PadoTsr I1.

Herokyna mo sMOpHOHAIbHOM WHITYKIHH.

OmnpeneneHue MHIAYKTOpa W KOMIIETEHTHOM TKaHH, a TakXke HUX B3aUMOJCHCTBUE.
O6pa3oBaHre HMHAYIUPYIOIIMX TEHOB, NByxrpamueHtHas rumnote3a (M-N- rumoreza) Cakcew,
TaitBonen. Camoopranuzanus ([x. ['oasTdperep, 1948). ABTOHOMHOCTh CO3pEBaHUS HHIAYKTOPA.
Komnerentnass Tkanp (pearupyrouias cucrema). B3zaumonelcTBus MHAYKTOpa U KOMIETEHTHOMN
TKaHu. J[lanpHeimas nuddepeHIpoBKa HEHPOANMUTENHANBHBIX KJIETOK Ha HEHpOHalbHBIE U
mmansHbie Tuand. CurHamuHr ¢ yaactuem Notch, Delta, Serrate.

dopMupOoBaHUE IEpeJHE-3aJHEr0 U J0PCO-BEHTPAJIBHOIO NATTEPHOB HEPBHOM TPYOKH.
XapakTepucTUKa TEHOB, «OTHOIICHUS» Mexay reHamu. Pomp basicHLH- wu HTH-
TPAHCKPHUILIMOHHBIX (aKTOpPOB. YwyacTue TPaHCKPUIIMOHHBIX (hakTopoB cemeiictBa Pax.
['omonornyHple TyTH crenu(UKanuu HEWpalbHOW TKAHW Y TIOBOHOYHBIX W UJICHHUCTOHOTHX.
OOpa3oBaHue HEpPBHOIO TIpeOHS U €ro MNPOU3BOJAHBIX (OTHENbl — YEPENHOM, TYIOBUILHBIMH,
NOSICHUYHO-KpecTHOoBbIN). [IuddepeHunpoBka KIETOK HEPBHOIO TIpeOHS B CHUMIATUYECKUE
HEHPOHBI U XpOoMa(UHHbIE KIETKH MO3TOBOTO CJI0s HAAMOYEYHUKOB. Y4acTHE MOJIEKYJ KIETOYHOH
aare3uu u orrankuBanus (ephrin, Ephr) B Murpanuun kneroxk HI'. Ponb napakpuHHBIX (akToOpoB B
BbIOOpe myTH quddepeHpoBky kinetok HI'. Ponb napakpuHHbBIX (HEHPOTPODUHBI), XEMOTPOITHBIX
(HeTpUHBI) U peneUIeHTHhIX (cemadopuHbl, 3ppuHbI) (HAaKTOPOB B BHIOOpE HANpaBIEHHS] KOHYyca
pOCTa aKCOHOB HEPBHBIX KJIETOK.

Mopdorenernyeckue mpolecchl, BKJIIOYEHHbIE B oOpraHoreHe3. Me3onepma U  ee
IPOM3BOJIHBIE. DIUTENNAIbHO-ME3€HXUMHBIE B3aMMOAEHCTBHS U MUTPALUU KJIETOK. Xop/aa (HoBas
ponb rteHa Brachyury). IlapakcmanpHass me3omepmMa u €€ mpou3BojHbie. COMHUTOTEHE3 Y
MIO3BOHOYHBIX TeHbl TPAaHCKPHUIIHOHHBIX (akTopoB. Poinp curnammura Ephrin-Ephrin receptor
(Eph) B cermenranuu. WHayuupyromume cCHUrHaibl OT XOpAbl, HEPBHOW TPYOKM U ME30J€pMbI
OookoBoit tumactuaku (Shh, Wntl,3, NT-3, BMP4, FGF). Ckuneporom, aepMaroM, MHOTOM.
Muorene3. O6pa3oBaHHe CKEJIETHON MYyCKYJIaTyphl MO/ JEHCTBUEM TPAHCKPUIIIIMOHHBIX (PaKTOPOB
MyoD, Myf5.

[Ipomexyrounas wme3zozepma. MexaHusmbel  (GOpMUPOBaHUA TOYKH  (TpoHEdpocC,
me3oHeppoc,  MeraHedppoc). KackagHas ~— B3aMMOakTHBAalIMA  MApakpUHHBIX  (PakTOpoB
MeTaHe(QPOTeHHON ME3eHXHMMBbI U SIUTEIHAIBHBIX KJIETOK 3adaTka ModeToyHuka. OOpa3oBaHue
HE(POHOB M3 TMOYEUYHBIX KaHAIBIEB, apTEPHUOJ, BETBAILIETOCS SMMUTENMS 3a4aTKa MOYETOUHUKA.
Pa3BuTHe pa3inuyuHbIX THIIOB MTOYEK.

Mesonepma OOKOBOHM IIacTUHKU. 3akiajka M oOpazoBaHue cepiaua. Kapauorennas
Me30/iepMa, THUIBl KIETOK, Yy4yacTByIoIIME€ B (GOPMHUPOBAHMM MAapHBIX CEPIEYHBIX TPYOOK.
CrninaBneHue cepiedHbIX TPYOOK B €IUHYIO TPYyOKY M 0Opa3oBaHHE YETHIPEX KaMEpHOIrO Cepila.
JleBo-mipaBasi acummeTpus cepAuna. Moyekyiabl KJIETOYHOM aare3uu, (hakTopbl TPaHCKPUIILIUU
Nkx2-5, MEF2C, Pitx2, Hand1, Hand2, napakpunnsie gakropsr: Xin, Nodal-related, Lefty-2.

Kumeunast TpyOka u ee mpou3BOAHbIE — ka0epHbIe KapMaHbl, €BCTaXHEBBl TPYObI, TUMYC,
napa- ¥ HIMTOBHUJIHAS XKeje3a, CToMo/ieyM, runodus, 3yosl. Mopdonoruueckas nudpepeHpoBKa



JIETKUX, TICUYCHH, MTODKEITYOYHOH JKene3bl. Pa3BUTHE IPOU3BOIHBIX SKTOAEPMBI — Pa3BUTHE KOXKH U
ee mpuaaTkoB. Pa3BuTHe OpraHoB ciyxa, OOOHSHUS.

PasButne koHeuHoctu. Ocu KOHEUHOCTH. MexXaHU3Mbl pa3BUTHS KOHEYHOCTH. Mopdorenes
KOHEYHOCTEH Yy TIO3BOHOYHBIX. 3aKJIaJKa CTUJIOMOAMS, 3UTOIMONUS, AayTONMOAWUN, Oa3HITOIHA,
METanoauid W akpornomuii. MopdoreHeTHdeckoe Toie KOHEYHOCTH. [louka KOHEYHOCTH,
TpaH3UTHAs 30HA (progress zone) ¥ MOJAeNb paHHEeH crenuUKau U PacTHKCHHS 3a4aTKOB, 30HA
MOJISIPU3YIOIIEeH akTUBHOCTH (TeHbI sonic, hedgehog, hoxd). Tpu ¢da3bl B pa3BUTHH KOHEYHOCTEH.

I'enernyeckue mporpamMmbl pa3BuTHsA. [€HbI MaTrepuHCKOro 3(dexrta M CcerMeHTaIHnH
(gapreHbl, pair-rule -reHbl W TEeHbI MOJSPHOCTH CerMeHTOB). CerMeHThl U IapacerMEHTHI.
["'oMeo3ucHBIC (CEIEKTOPHBIE TeHBI) M TeHbI-peanin3aTopsl (JIbtouc).

CraHOBIIEHHE JIEBO-IIPAaBOM aCUMMETPUU Yy I03BOHOUYHBIX. HapyiieHnus neBo-npaBoit
ACHMMETpPUU - 3€pKaJbHOE PACIOJIOXKECHHUE BUCIICPAILHBIX OPTraHOB, OMiaTepalibHAs CUMMETPUS,
(M30nMpOBaHHAs TETEPOTAKCHsI), M30MEpH3M. MOJEKYISIpPHBIE MEXaHU3Mbl CTAaHOBIICHUE JIEBO-
paBoil acCMMMETpHUH — IeHbl iu, Ird, inu, Momens «moToka B y3enke» (nodal-flow model), neso-
IpaBbIii KOOPIUHATOP reH3eHOBCKOro y3enka — LRC (ieBas 30Ha y3enka u reHsl sonic hedgehog —
shh; mpaBas 30Ha — activin) u skcrpeccus rena caronte — car, fgf8, bmp, nodal, lefty2, snail, pitx2.

Pa3BuTHe T7a3a MO3BOHOYHBIX. [Na3HbIE TYy3BIpH, HUKJIONUS, CHUTHATBHBIC MOJCKYJIBI
UHIYKTOPa, (OPMHPOBAHUE ILUIAKOJIbI, KPUCTAIUIMHOB U TE€HBI, KOHTPOJIUPYIOIIUE 3TH IPOIIECCHI.
Crnenudukanusi HEHpaTbHOW CETYATKH, MUTMEHTHOW CETYaTKH, TJa3HOW OOKall. AIONTO3 Kak
dakTop Mmopdorenesa.

Tema 3. Perenepamusi. Poct. [duddepenunpoBka. JlerepMuHamus 1oJa U ee
MeXaHU3MBI Y *KHBOTHBIX U YejioBeKa. DopMbl penpoayKIuHM.

Pereneparusi - uCTOpUS OTKPBITUS M OCHOBHBbIE MOHATHSA. (CroOcOoOBl BOCCTAaHOBIICHUS
YTPAuEHHBIX dYacTed. PerynsTopHoe BO3JEHCTBHE HA PEreHEPAallMI0 HEPBHOM CHCTEMBI —
HelipoTpoduyeckas Teopus (Singer, 1965). Perenepanus 3a cueT HCTOYHUKOB OOECTeuEHUs
TKaHEBOTO TOMEOCTa3a, pPereHepalysi U CTBOJOBBIE KIETKH, (OPMHUpPOBAHHE peTreHEeparlMOHHON
Onactembl. PereHepanius kKoHeYyHOCTEH y MO3BOHOYHBIX. DnuMopdHas pereHepanus u ee (asbl.
3aXUBJIICHUE W SUUTEIHaNN3alus TKaHed, neauddepeHnmanus, anukaibHas SHHIECPMaTbHAS
marnoyka (ADII), oOpazoBaHue CTBOJOBBIX KJIETOK MeE30JepMalbHBIX  MPOU3BOIHBIX,
pereHepanrionHas 6macrema, auddepeHnuanus 0JacTEMBI.

Poct — Tunel pocrtoBbix mpoueccoB. CkopocTh pocTa. JIMHEHHBIN, HE CBA3aHHBIA C
KJIETOYHBIM Pa3MHOKEHUEM, POCT. AJIJIOMETPUIECKHIA U KOH(QOPMHBIN POCT

Herepmunanus nona. Mctopus Bompoca. PaGotsr JI. Jlonkactepa (1908) mu T. Moprana
(1909) mo wm3y4eHWIO0 HACJIENOBAHMS CICTUICHHOTO C mojioM. ['eHeTmdeckas U (eHOTHIHYECKas
nerepmuHaius nona. opmel penponykiuu. CekcyalbHOCTh, MEpBUYHAS AETepMHUHAIMS TOJa,
repMoppOIUTH3M U TOHOXOPHU3M, (PEPOMOHBI, TUMOP(PHU3M.

MexaHu3Mbl JeTepMUHAIIUU nosia c MTOMOIIIBIO MOJIOBBIX XPOMOCOM.
MoneKynsipHOT€HETUYECKIE aCHEeKThl AeTepMUHAIMKM Tojia y Jpo3oduisl (X:A — MeXaHH3M).
banancoBas Teopus K. bBpumxeca (1920). I'mnanapomopdusMm, TreHbI-HyMepaTOpbl, TI'€HbI-
JCHOMHHATOPBI, TeHbruucauTenu — Sisterlis-a (sis-a), sisterless-b (sis-b), runt, sexlethal,
daughterless (da). ®axTopsl 3HameHarenst — rensl deadpan, her, eme, gro, sexlethal.

Bo3HMKHOBEHHE TIOJIOBBIX XPOMOCOM B 3BodronuH. PacmmdpoBka MONEKYISIPHBIX
MEXaHU3MOB JieTepMuHanuu moyia y miekornuratommx. ['en TDF (testis-determining factor).
BonbhoBsl 1 MI0JUIEpOBBI IPOTOKHU — pa3BUTHE, MU (HEPEHIIMPOBKA U BIUSHUE HA JETCPMHHAITUIO
nona. Tpu dTama JAeTepMUHAIIMN MYKCKOro moja — aktuBHOCTH TeHoB WTI1, SF1, SRY, DAXI,
TDF, HMGOokc, SRY, Sox-9, Tas.

Jerepmunarust sxeHckoro nona — DSS, DAX1, Sox9, Anh, Wnt4a, Sry.

Herepmunanus moja 0e3 ydyacTHSl TOJOBBIX XpOMOCOM. AMQOreHusi, appeHOreHus,
TenureHus. AM(QOreHHbIe Mapbl, CEMUTEIUTEHbIE U apPEHOTEHHBIE Tapbl. APPEHOTOKCUYECKUN H
TEJIUTOKUYECKUH BUJ THapTeHoreHe3za. XpomocomMa PSR. JlumimomaHblii KEHCKUIl mapTeHOTeHe3
(ametioTrueckuii, ampumMukTUudeckuii mapreHoreHe3). ['ern csd. IlporamHoe ompeneneHue moia.
DeHOTUITYECKOE OTIpeIeNICHHE 1oj1a — nonudakropraibHas aerepmunanus mojia (F, M rensr).



Knerounas muddepennmpoBka. Hagmonekynspubie CTpYKTYphl auddepeHITInpOBaHHBIX
KJIETOK U MX (PYHKIHUU. YPOBHH PETYISAIUU KICTOUHOW AUPPEPEHIUPOBKH — TPAHCKPUIIIHOHHBIM,
cmaiicuar u tpancnopt MPHK B nuromnasmy, TpaHCHISIIIMOHHBIA, MOCTTPAHCKPUIIIIMOHHBIN,
COMAaTHYECKUE MyTaluh. Perynsius kinetouHoi qudGepeHIUPOBKU B IIEIOM 3aposiiie. [ umoresa
«MayTUHHOW» CUTHanmu3auuu. ['eHbl, ynpapisionye KJIeTKaMU WM KJIETKH YIPaBJISIOT FeHaMH —
«KOHTEKCT-3aBUCHUMOCTB» U KIleTouHas nuddepeHimpoBKa.

4. TlepeueHb Y4eOHO-METOAUYECKOT0 oOecmedeHHsl IJIs1 CAMOCTOSATEJIbHOW PadoThI
o0yyarommxcsi o JMCHUIJIMHE

OOmmii 00beM CaMOCTOATENLHOW pabOThl MarucTPaHTOB M0 JWUCHUILIMHE BKIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AynuTOpHas CaMOCTOSTENbHAs paboTa OCYIIECTBISIETCS B (pOpPME BBITOJHEHHS TECTOBBIX
3aJaHUI 10 IUCIUIUINHE, JJAOOPATOPHBIX PA0OT.

BueaynutopHass camocrosiTenbHas paboTa oOCymiecTBIsieTcss B (OpMax IOATOTOBKH K
YCTHBIM OIIpOCaM, K JIOKJIaay, KOHTPOJILHOM paboTe, 1a00paTOpHEIM paboTam.

IlpumepHnulit nepeuens mecmoevix 3a0aHull

Kakoe obpa3zoBanue criepMaTo30ua COAEpKaT XPOMOCOMBI: a) OceBasi HUTh, 0) aKkpocoma,
B) 51pO, I') XBOCT

Kakoe oOpazoBanue cmepmaTo3oujia COIACPKUT (EPMEHTBI, UTPAIOIINE BaXXHYIO pOJb B
(U3UKO-XMMHMUECKUX pEaKUMsIX IpH OIUIOJOTBOPEHMM: a) lieika, O) sapo, B) akpocoma, T)
MUTOXOHJIPHS

MyXCKHe MOJIOBBIE KJIETKH 00pa3yroTcs B: a) CEMEHHHKAX, 0) CEMSIBBIBOJHBIX KaHaJaX, B)
MPEJICTAaBUTENIBHOM JKeTie3e, I') MEeIEPUCThIX TeIax

Ckomnpko cTaguil B ciepmaToresese: a) 2, 0) 3,8) 4, 1) 6

HazoBute siinekiieTkn, OeaHBIC JKEITKOM: a) OJMTOIUTAlbHBIC, 0) H30JICHUTAIBHBIC, B)
MOJIMIICIIUTAJIBHEIE, T) TEJOJICIUTAIbHBIC

Uem oOpazoBaHa mepBHUYHAs 000JIOUKA SHIEKICTKH: a) SIMIIEKIETKON, 0) Kene3UCThIMU
KJIETKaMH1 TIOJIOBBIX JKeJIe3, B) KIIETKaMU SIMYHUKA, T') CIIM3UCTON MAaTKH

HazoBute B opranumszMe mpolecc, Korja TalUIOUAHbIM Habop XpOMOCOM NEepeXOoauT B
JTUTITIONTHBIN: a) 0OTe€He3, 0) OTUIOJJOTBOPEHUE, B) TAPTEHOTEHE3, T') CIIEPMUOTEHES

Kak HaszpIBaeTCsl SHII0 HEMOCPEACTBEHHO IOCIE OIUIOJOTBOPEHUs: a) 3penas KieTka, 0)
3UroTa, B) ClIepMaTH/1a, T') OOT€HUS

Uro mnpensTcTBYeT BHEAPEHHIO B SHIEKIETKY JIPYTHX CIIEPMaTO30UJOB: a) 000J0YKa
OIIOIOTBOpEHUS, 0) THaNypoHua3a, B) aHTU(OPTUIN3UH, T') CHHKapUOH

dopma pa3MHOXKEHHMsS HpU 0Opa30BaHMM HOBOI'O OpraHM3Ma U3 3UTOThHI: a) IojoBas, 0)
Oecrosiasi, B) mapTeHOTEHE3, T') BEreTaTuBHAs

Kakoe o0Opa3oBaHue criepMaTo30m/ia sBISETCS COKPATUMBIM JIEMEHTOM: a) OceBasi HUTh, 0)
MUTOXOHJIUH, B) SJIpO, T) aKpocoma

Kakoe oOpa3oBanue crepmaro3onza cojepxar (EepMEHTbI, NP YYAaCTHH KOTOPBIX
IPOAYLUPYETCS SHEPTHUsL: a) APO, 0) mIeiika, B) MUTOXOHAPUH, I') aKpOCcOMa

HazoBure siiiiexneTkn Oorarbie KEITKOM: a) MOJIMJICHUTANIbHBIE, 0) M30JelUTANbHbIE, B)
Me3aIeIUTAIIBHBIE, T) OJIMTOJICIIUTATEHBIC

Co3peBaHue >KEHCKOW TOJOBOM KIETKH OCYIIECTBISIETCS B: a) SIMUHUKE, O) siflieBone, B)
MaTKe, T') BIarajiuiie

YeMm oOpazyeTcs BTOpHUHAs 0007I0UKa STMIIEKIETKH: a) KJIeTKaMH sIMYHHKa, 0) SHIeKIeTKOM,

B) JKEJIE3UCTHIMHU KJIETKAMH, T') KIIETKAMH MaTKH TIOJIOBBIX TIPOTOKOB

HazoBure B opranumszMe mpolecc, KOorja TalUIOAHBIM Habop XpOMOCOM NEepeXOauT B
JTUTIJIONTHBIN: a) TApTeHOTeHe3, 0) OTUIOJOTBOPEHUE, B) OOTEHE3, T') CIIEpMATOTCHES

Honuwume onpedenenus - JloaMOpHOHATBHBIN TIEPHOJ] 3TO:

HazoBute Omactymy, ecnmu B HEH CTEHKa OJHOCIIOWHAs, a OJIaCTOLENh OTHOCHTEIHHO
Oonbas: a) ampubnactyna, 6) nenobiactynia, B) nepudnacryia, T) 61acTomucra



Kakoe npoOnenue 3WroThl y JIaHIIETHHKA: a) TMOJHOE (paBHOMEpHOE), 0) dYacTHUUHOE
(MepoOacTUUECcKOe), B) ACHHXPOHHOE, T') TOBEPXHOCTHOE

Kak mHaspiBaeTcst cmoco0 racTpyisilud, @OpU KOTOPOM BEreTaTMBHOE TOJyIIapue
BBITISIYMBACTCS B aHUMAJIBHOE: @) SO0, 0) MHBaruHAIMS, B) JEIIMUHALINS, T) UMMUT AL

OmnogoTBOpeHHEe SMIEKIETKH BBICIIMX MJICKONMMUTAIOIIMX W YeJlIOBEeKa IMPOUCXOAMT: a) B
BEPXHUX OTJEJax sH1eBO/Ia, 0) B AMUHUKE, B) B MaTKe, ') BO BIarajiuiie

Kak Ha3bIBaeTcsi crmoco0 racTpyislMM, MNpU KOTOPOM YacTh KIIETOK BBICENISIETCS B
OJiacToIenhb: a) UMMUTpaLs, 0) ASTIMUHAIUS, B) SITUOOHS, T') HHBATHHAIIHS

Ha3Banue monocTtd mNMepBUYHON KHIIKH: a) OJjacToiesb, 0) racTtporeib, B) IEJIOM, T)
Osractornop

Kakas o6onouka 3apojslia co3jaeT BOKPYT HEro MOJIOCTh, HAIOJIHEHHYIO KHJIKOCTBIO: a)
aJUTaHToOMC, 0) XOpHOH, B) Tpod0OIIacT, T') aMHUOH

Kakas oOomouka 3apoppiiia (GopMHUpyeTcsi Ha CTaaud JOpOOJCHHs: a) aMHHUOH, O)
Tpod00acT, B) AJUIAHTOUC, T') XOPHOH

[lepron pasButws mwiona (TUIOAHBIN MEPUOJ BHYTPUYTPOOHOTO Pa3BUTHI) HAYMHACTCS
nociie OIJI0OTBOPEeHHs ciycTs: a) 1 Hegento, 6) 4 Henenu, B) 8 Hepensp, ) 15 Henenb

Jonuwume onpedenenus - IMOPUOHATIBHBINA IEPUO]T HAUMHACTCSI:

[Ipumep auamay3sr:

OMOpHuoOHU3aLus - 3TO:

[To xonmu4ecTBY JKeNTKa SHUIEKICTKH JIEJAT Ha:

[1o nosApHOCTH ANLEKIIETKH AEIIAT Ha:

Oormna3zmaruyeckasi cerperanus - 9To:

OO6omnouka, oOpasyromasicss B SHMICKICTKE €3 JKEITOYHOH OOOJOYKH B  MOMEHT
OILIIOIOTBOPEHUS CIIEPMATO30MIOM 32 CUET BbIJENICHUs crielupUuIecKux (pepMeHTOB - 3TO:

Honuwume onpedenenus - IlocnenoBaTeNbHOCTh CTAOUil 3apOJBIIIEBOIO Pa3BHTUS Yy
XOPAOBBIX:

B onuro- ninm Me30ienuTaNbHBIX KIETKaX Ha0I0JaeTcs Ipo0IeHHe:

[enob6nacryna xapakrepHa Jisi:

JluckobacTyna XxapakTepHa JIs:

Hapy>xHbli1 3apOABIIIEBBIN JIUCTOK:

W3 sxTOIEpMBI B SMOpHOTEHE3E Y XOPAOBBIX )KUBOTHBIX Pa3BHBAIOTCS:

W3 sHTOIEPMBI Y XOPAOBBIX KUBOTHBIX Pa3BUBAIOTCS:

W3 me3011epMbl B SMOPHOTEHE3€ Y XOPIOBBIX KHUBOTHBIX Pa3BUBAIOTCS:

XOpHoH:

Annanrouc:

3aponpll  4YeJIoBeKa MPEACTAaBIE€H aMHUOTHYECKMM H  HKENTOYHBIM  Iy3bIpbKaMH,
OKPYKEHHBIMU XOPHUOHOM, Ha CPOKE SMOpPHUOHAJILHOTO pa3BuTus: a) 7 nHew 0) 14 nueit B) 17 nueit
r) 21 nenp n) 32 nHA

Tpodobnact y 3aposbiiia yenoBeka oOpa3yeTcsi B TEUSHHE: a) qpo0ieHus 0) mepBoil ¢a3bl
racTpynsiiid B) BTOpPOM (pa3pl racTpyisillvd T) MepHoja TUCTO- U OpraHoreHe3a M) IJIOJHOTO
nepuosa

B cocraB manentapHoro 0apbepa 4eloBeKa BXOMAST BCE Ha3BAHHBIC DJIEMEHTHI, KpoMe: a)
CTEHKH FeMOKaNMIISIPOB BOPCUH 0) SMOpHOHAIBHON COEAMHUTEIBHON TKaHU B) HUTOTpodobiacTa
) cuMIIaToTpoobdIacTa 1) CTEHKH FeMOKAMIIIISIPOB MaTKU

Nmrmantanus 3apojpiiiia B MaTKe MPOUCXOAUT Ha: a) 1-e cytku 0) 3-4-e cyTku B) 6-7-¢
cyTtku 1) 10-14-e cytku 1) 12-21-e cytku smOpuoresesa

OmofoTBOpeHHE SHUIEKIETKH YeloBeKa MPOTEKAaeT B: a) OPIOIIHOM MOJ0CTH O) MOJO0CTH
MaTKH{ B) aMITYJISIPHOM YacTH SHIeBO/IA T) M CTMUYECKON YaCTH MATKH ) 00JIACTH IIEHKH MaTKU

B coctaB BOpcMH BXOIAT ... XOpHOHA ... a) IUTOTpodobmacT, cuMmiactorpodoobact,
MEPBUYHBIX (Hadajao 00pa3oBaHUs) ME3EHXUMA, COCYAbl BTOPUYHBIX (Hauano obpa3oBanus) (17-21-
€ CYTKH) TPETHUYHBIX (Hadasio oOpa3zoBaHus) 0) mMHUTO-, cuMIuiacTorpododmact (8-9-e cyrku) B)
UTO-, cuMIiactorpodobdact, mezeaxuma (12-13-e cytku) r) nuurTo-, cuMiutacrorpododnact (7-e
CYTKH) ) IIUTO-, CAMIUTACTOTPO(0oOIacT, ME3eHXMMA, COCYABI (6 HENeTh)



YkaxuTte, B KaKUe TPOUCXOJIUT ... BpEMEHHBIC HHTEPBAJIHI ... a) UMILIaHTaus 152. 12 yacoB
noclie orIoaoTBopeHus 0) npobnenue 153. 1-5 cyrok B) omnogorBopenne 154. 6-7 cyrok 1) 1-as
daza ractpysinuu 7-7.5 cyrok 1) 2-as dasza ractpyisiiuu 14-15 cytok

3apoMbIll YeIOBeKa MMEET ... K KOHILY ... a) KTOJEPMY, SHTOIEpPMY, Xopay, 1-ii dassr
racTpyjisiiud Me30JepMy, AMHHUOTHYECKHM My3bIpek 2-i (a3l TracTpyiasiiud U IKEJITOUHBIH
My3bIPEK MPECOMUTHOTO Nepuosia 0) snudaact, rurnodiaactT, aMHUOTHYECKUI COMUTHOTO TIeproJia U
JKEJITOUHBIN MY3bIPEK B) IKTOJIEPMY, CETMEHTUPOBAHHYIO ME30/IEPMY, XOPY, SHTOJEPMY, HEPBHYIO
TpYOKY T') 9KTOAEpPMY, IEPBUUHYIO MOJIOCKY, SHTOJAEPMY

Pa3BuTHe 3apojpiiia IPOUCXOINT ... HA CTAIHH ... ) CBOOOJHO B MOJIOCTU MATKH 3UT'OTHI 0)
B KOHTAaKT€ C DHJOMETPHEM MOPYJbl B) B sHIIEBOJE O1acTOUUCTHI (4-5-€ CYTKH) T) B TOJIIE
SHAOMETPHUS 0JaCTOUUCTHI (6-7-€ CYTKH) 1) B KaHaJle IMIEHKU MaTK1

B mnamnenTe oOpa3yroTcss TOPMOHBI 1) XOpHOHAIBHBIM TOHAIOTPOIMH 2) XOPHUOHAIBHBIN
COMAaTOMaMMOTPOIIHH 3) MPOrecTepOH 4) 3CTPOTreHbI

MarepuHcKkas 4acTh IUIAIIEHTHI MPECTaBieHa 1) XOpHOHAILHOM TUIACTUHKOM 2) 0a3aabHOU
TUTACTHHKON 3) aMHUOTHYECKOH 000J109KO 4) TaKyHaMHU

[InogHas yacTh MaleHTHl MpeacTaBieHa 1) XOpPHOHAIbHOW IMIACTMHKOW 2) BOPCHUHKAMU
XOpHOHA 3) aMHUOTUYECKOH 00010uKO0i 4) nennyanbHOU 000J1049KOM

K kxputuueckuMm mepuojaM B OHTOT€HE3€ 4YeJIOBEKa MOTYT ObITh OTHECEHBI: 1) pa3BuUTHE
MOJIOBBIX KJIETOK 2) OTUIOAOTBOPEHUE 3) UMILIAHTAIUA 4) pa3BUTHE OCEBBIX 3a4aTKOB OPTaHOB

Mesx iy MaTephlo U IJI0J0M OOBIYHO HE MPOUCXOAUT UMMYHOJIOTHYECKOTO KOH(MIMKTA U3-3a
oOpa3oBaHus cCieqylmMux (HakTopoB 1) XOPHOHAIBHOTO TOHATOTPONMHA 2) IUIAIEHTAPHOTO
JIaKTOreHa 3) aHTUTEJ aAMHUOTHYECKHUX BOJ 4) mporectepoHa

K OCHOBHBIM OCOOEHHOCTSIM DPa3BUTHUS 3apOJblllla YEJIOBEKa MOTYT OBbITh OTHECEHBI 1)
ACMHXPOHHBIN THIN JpoOsieHus 2) paHHee (GOPMHUPOBAHUE MPOBU3OPHBIX OPraHoB 3) paHHISA
mddepeHmpoBka 6acToMepoB 4) caaboe pa3BUTHE KEATOYHOTO MEIIKa U AJTTAHTOHCA

Tun rmmaneHTel y  dYenmoBeKa: a) TreMoxopuaibHas, ©0) JecMoXopHalbHas, B)
AMUTOIMOXOPHUANIbHAS, T) YHI0TEIINOXOpHUAIbHAS

Jonuwume onpedenenuss - AMHUOH Y€I0OBEKa Ha3bIBAIOT:

Cumyayuonno-nozuyeckue 3a0ayu

1 3apaua. [lomoBast kieTka OKpy)XeHa AByMs OOOJOYKaMH: OJecTAlled MU Jy4HCThIM
BeHIIOM. HazoBure 5Ty kierky. Kakue KiIeTkM NpPUHHMMAlOT ydyacTHE B OOpa3OBaHUU I3TUX
o0osouex?

2 3amava. Ha »51ekTpoHHBIX MHUKpO(dOTOrpadusix MPeaCTaBICHBI MOMEPEYHBIE CpPE3b
cnepmaro3onioB. Ha oOZHOM XOpOIIO NPOCIEKUBAIOTCA  OCEBBIE HHUTH, OKPYKCHHbBIE
MUTOXOHJIDHSIMH, Ha JPYroM BHJHA TOJBKO ILEHTpUoJb. Ha3oBuTe, Kakue OTIENbI KIETKH
npeacTaBieHbl Ha Qortorpadusax. 3 3agaua. Ha pucyHke un3o0pakeHbl silEeBbIe KIETKH
JaHIETHUKA, JATYIIKH, Kypulsl U jomaad. K kakoMy Tumy sSIEBBIX KJIETOK MO KOJHUYECTBY M
pacrpeeNIeHUIO KENITKA, TPUHAUICKNT KaXaas U3 HUX?

4 3anaua. XKentka B sifliekieTke MHOTO M KOHUEHTPUPYETCS OH MPEMMYIIECTBEHHO Ha
BEreTaTUBHOM Monroce. K KkakoMy THIy OTHOCHUTCS Takas sSHWLEKJIeTKa M JJI1 Kakoro Kiacca
KMBOTHOT'O MHpa OHa XapakTepHa?

5 3agava. SilnexsieTka COAEPKHUT Malo JKEITKa M paclpesieleH OH PaBHOMEPHO.
Onpenenure TUN SHIEKIETKH, XapakTep ApoOieHus, Bu OmacTynsl Oyayuiero 3apoabiia. Kakum
IIPEJICTaBUTENSAM KUBOTHOI'O MUPA CBOMCTBEHHBI TAKUE SHIIEKIETKH?

6 3amava. SlimeKIIeTKAa COJEPKUT YMEPEHHOE KOJUYECTBO JKEJITKA M PACIpe/IeiicH OH He
paBHOMepHO. Ompeznenure THN SHWLEKIETKH, XapakTep IpoOiieHHs, BUi OnacTyjisl Oyayliero
3apojpima. Kakum npencraBuTesisiM >KUBOTHOTO MUPa CBOMCTBEHHBI TAKUE SUIIEKIIETKHU ?

7 3apaua. SliinekieTka meperpy’XeHa >KeITKOM, sIpo B HEH CMEIIeHO K Ha NepuQepurio.
Onpenenure TUN SHIEKIETKH, XapakTep ApoOieHus, BuJ OiacTynsl Oyayuiero 3apoabiia. Kakum
IIPEJICTaBUTENISAM KUBOTHOI'O MUPA CBOMCTBEHHBI TAKUE SHIIEKIETKH?

8 3amaua. B moie 3peHHs MHKpPOCKOINA BHIHA SHIEKIETKA, KOTOpas COIEPKHUT Mallo
JKEJITKAa M PACIPENEICH OH HE BIOJHE DPABHOMEPHO, MOMMMO IIJIa3MOJIEMMBI OIPEAEISAIOTCS



BTOpUYHAs U TpeTuyHas oOonouku. OmnpenenuTe TUM SHIEKIETKH, XapakTep IpoOJieHUs, BUI
OnacTtynel Oymaymiero 3apojsiia. KakuM mpencTaBuUTeNssM KUBOTHOTO MHUpPA CBONCTBEHHBI TaKUE
SIMIIEKIIETKU ?

9 3agaua. M3BeCTHO, YTO CIIEPMATO30MAbI HAPABIEHHO JBM)KYTCS B CTOPOHY SHIICKIICTKH.
Kak HaspiBaeTcst 3T0 HampaBieHHOe JBuxkeHHe? UeM OHO OOYyCIOBIEHO Yy MIICKOMHUTAIOIIUX
*uBOTHBIX? 10 3amaua. [IpoHUKHOBEHHE OJTHOTO CHEPMATO30U/ 1A B SUIEKIIETKY MJIEKOMUTAIOIIETO
MPEeIOTBpaIaeT BO3MOXHOCTh IIPOHUKHOBEHUS Ipyrux cnepmueB. Kak Ha3bpiBaeTcs 3TO siBieHUE?
Uro npensTcTByeT NPOHUKHOBEHHIO B IUIEKIIETKY 00Jiee OIHOTO criepMaTo3ouaa’?

11 3apaua. B pesynbTare apoOiieHHs 3UTOTHI 00pa3yeTcsi TPU Pa3iMYHBbIX MO BEIUYHHE
Omacromepa. Onpenenure TUI APOOICHHS.

12 3apmaua. B mportecce npoOaeHus 3apo/ibiiia ocaea0BaTebHO oOpa3yerces 2, 4, 8 u T. 1.
6nactomepoB. OrnpenenuTe TUI SHIEKICTKH U TUT APOOICHUS.

13 3apgava. Jlanel 1Ba 3apojbllla OJHOTO BHJA KMBOTHBIX. OOUH HAa CTaAMM JBYX
Oy1acToMepoB, Ipyroi Ha cTajauu MopyJibl. Kakoi 3apoasiin 6obIe mo Macce?

14 3amawa. B pesymbraTte ApoOIEHUS |y 3apoAblia  O00pa3yloTCs MHKPO- U
MakpoOiacTomepsl. [[i1s kakoro THma SileKIeTOK XapakTepHO 00pa3oBaHUe TaKuX 01acTOMEPOB?

15 3amawa. B Mukpompemnapare BUAEH 3apOJbIll, COCTOALIUMN M3 YETHOrO 4MCIa
0J1acTOMEpOB, UMEIOIINX OJAMHAKOBYIO BennunHy. Onpeaenure, Kakoi TUI IpOOJIeHUs XapaKTepeH
JUTSL ATOTO 3apOJIbIIIA.

16 3amaua. Ha pucynke n300pakeHbl 3apOJBIIIM HAa CTaJUU DPA3BUTHS 11e100IaCTYIbI,
JIUCKOOIacTybl, aMmpubmactynsl U O6mactonucTel. K KakuM Kiaccam IMpeNCcTaBUTENECH XOPIOBBIX
OTHOCSITCS] 3TU 3aPOJIBIIIN?

17 3amawa. Ha mpemapate Onactyna ¢ MHOTroCIoWHOW Onactomepmoii. biacromens
pacmonaraercss SKcueHTpuuHO. OmpenenuTh TUM SHULEKIETKH, XapakTep APOOJeHUs U KaKoMy
KJIaCCY JKUBOTHBIX 3TO CBOMCTBEHHO?

18 3amaua. [pobnenue 3uroTsl auckoupanbHoe. Omnpenenure TUMN SUIEKICTKH W IS
KaKHX KJIACCOB KMBOTHBIX XapaKTEPHO TaKoe ApoOIIeHuE.

19 3apmaua. Ha npemnapare G1actyna ¢ OAHOCIOWHOM O1acToaepMoil, 61acTomens B IEHTpE.
Onpenenutb, Kako Tum JpobiieHus oOecreunBaeT oOpazoBaHue JaHHOM Onactyinbl. Kak
HA3bIBACTCS TAKOW TUT OJIACTYIbI?

20 3amaua. B skcmepuMeHTe Ha CTaauu OJIACTYJBI BBEJCHO BEIIECTBO, OJOKHPYIOIIEE
nepemelneHe KieTok. PazButue kakoi craguu smOprorenesa oyner 0;10kupoBaHo?

21 3apaua. Y 3apojpilia HAa CTAUU TaCTPYJIBI B IKCIIEPUMEHTE OJOKUpOBaHA aMeOOH THAS
MOJIB’KHOCTD KJIETOUHBIX 3JIEMEHTOB Me30/iepMbl. Kakue mocneacTBus 3T0 BHI30BET?

22 3apada. [Ipu qpo0iieHuH 3UTOTH 00Pa30BAITUCH CBETIIBIC H TEMHBIC O1actromepbl. Kakue
OJlacTOMEpHI ABISIOTCS UCTOUHUKOM Pa3BUTHS dMOprobiacTa?

23 3apaua. [Ipu qpo0iieHuH 3UTOTH 00Pa30BATUCH CBETIIBIC H TEMHBIC O1acTromepbl. Kakue
OJlacTOMEpHI ABISAIOTCA UCTOUHUKOM Pa3BUTHS Tpodobiacta?

24 3anmava. Ilpm npoOneHWHM 3WUTOTHI 00Pa30BANIMCH TEMHBIE M CBETJIBIE OJIACTOMEPHI.
Ceetnpie OnacToMepbl ApoOSTCS W 00pacTaloT OJHMM CIIOeM TeMHble. B oOpa3oBaHuHM Kakoi
TUTO/THOM 000JIOUKH IPUHUMAIOT y4acTHe CBETIIbIEe OJacTOMephI?

25 3agaua. B yCIOBHOM OJKCHEPUMEHTE MUKPOMAHHUITYISATOPOM Ppa3pyIIUIN MHOTOM.
Hapyienne pa3BUTHS KaKOM TKaHU BBI30OBET 3TO BO3AeCTBUE?

26 3amaya. B ycioBHOM SKclepUMEHTE OJIOKHMPOBAHO MEpeMEIIeHHe KJIETOYHOTO
Marepuaia 4epe3 TEepBUYHYIO IIOJIOCKY W TOJIOBHOH y3enok. Kakoe HapyimieHwe B pa3BHTHH
3apoJIbIlia BI30BET 3TO BO3JeiicTBHE?

27 3amava. B ycIOBHOM JKCTIEPHUMEHTE MHKPOMAHHITYJISTOPOM pa3pyLIMIIA JEPMATOM.
Hapymenne pa3BuTus Kakoi TKaHU BBI30OBET 3TO BO3JIEHCTBUE?

28 3amava. DKCIIEpHUMEHTAIBHBIM ITYTEM Yy 3apOJIbliia MOBpeXIeH HeppoToMm. Hapymenus
B KaKUX CHCTEMax Pa3BUTHUS MPOU30UIyT?

29 3amava. B skcriepuMenTe Ha amM(pUOMSX Ha CTaJWW TacTPYNbI C IOMOIIBIO CIIONIHOM
TUTACTUHKHA W30JMPOBATHA XOPAAIBHBIA BBIPOCT OT 3KTOAepMbl. Kakue HapyiieHus B pa3BUTHH
3apOoIbIIIa BEI30BET 3TO BO3JCHCTBHE?



30 3amaua. B sxcnepuMeHTe Ha TOJIOBACTUKE JIATYIIKW HA CTaIUN PaHHEH TracTPYJIbl XOpay
nepecajiiii MoJl SKTOAEPMY Ha BEHTPAIbHYIO YacTh 3apojblima. Kakue u3MeHEeHUs: IpOU30UIyT B
pe3yJbTaTe 3TOr0 BO3JACHCTBHSA?

31 3amaua. B skcmepumente y 3apoapimeil ampuOMii Ha cTaauu TO3MHEH TacTPYJIbI
caenanyu nepecaiKy o0iacTu Aop3aibHOW ryObl GiacTomopa OJHOTO 3apojbllla HA BEHTPAIbHYIO
MOBEPXHOCTh JIPYroro 3aponpima. K KakuM HOCHEACTBHSIM 3TO NpuBeAeT? MASHTUYHBI U 110
pe3yibTaTaM MoJo0HbIe SKCIIEPUMEHTHI Ha CTaJANU PaHHEH racTpysbl?

32 3amava. Y 3aponpllla Ha paHHEH CTaauu pa3BUTHS CHOPMHUPOBAJICS KPOBSIHOM
octpoBok. Kakasi sMOpuoHanipHasi TKaHb CIYXUT MCTOYHUKOM IOSIBICHHS 3TOro 3adarka? Kaxue
MPOM3BOIHBIE U3 HETO 00pa3yroTCs?

33 3amaua. Ha srtame (opMupoBaHHMS KOCTHBIX W XPSIIEBBIX CTPYKTYp KOHEYHOCTEH
3apoJIbIllIel MTUIl B YCIOBHOM JKCIIEPUMEHTE OJOKUPYIOTCS IMPOLECCHl TPAHCKPUIIUU U
TPAHCIALMM KIETOK - TIPOM3BOJHBIX CKJIEPOTOMOB. HaszoBuTe 3Ty 3apOobIIIEeBYI0 TKaHb,
OXapaKTepU3yHTe MOCIEICTBUS ITOTO BO3ACHCTBHUSI.

34 3apmava. Y 3apojpllia B YCJIOBHOM SKCIEPUMEHTE IOCJE IMOSIBICHUS 3apOJIBIIICBBIX
JUCTKOB ynaneHa me3onepma. Kakas 3apojsiiieBass Tkanb He Oyner oOpa3oBwiBaTbesi? Kakue
IPOM3BOJIHBIC 3TOM TKaHU HE PA30BBIOTCS?

35 3anaua. Y 3apojpliia Ha CTaJMU racTpyibl B SKCIEPUMEHTE OJIOKMpOBaHa aMeO0ouIHas
MOJBMYKHOCTD KJICTOYHBIX 3JIEMEHTOB Me30/1epMbl. Kakue mociaeIcTBHsI 5TO BBI30OBET?

36 3anava. B Hapy)XHOM JIMCTKE 3apOJBILLIEBOrO UCKA ONpPEEIeTcs] KOOPAUHUPOBAHHOE
nepeMeIeHre KJIETOYHBIX MacC B KayJalbHOM HampaBieHuu? Kakas CTpykTypa NpH 3TOM
obpa3yerca?

Kaxk na3piBaercs 3ta craaus sMmOpuorenesa?

37 3apmava. Y 3apojpllla Hayajach 3aKjajka OCEBBIX OpraHoB. UTO NOHUMAIOT MOA
OCEBBIMH Opranamu 3apojpima? KakoBbl UCTOYHHKH WX Pa3BUTHS Y BBICIIMX ITO3BOHOYHBIX
KUBOTHBIX? 38 3amaua. B ycimoBHOM 3KcrepuMeHTe y 3apoabimia H?*—TUMHIMHOM MHOMEuYeHbI
XPOMOCOMBI KJIETOK SHTO/IEPMBI. B anuTenu Kakux opraHoB OyzeT oOHapy)eHa MeTKa?

39 3apmaua. B yciaoBHOM 3KcrepuMeHTe y 3apoablmia H3—THUMUAMHOM IOMEYEeHbI
XPOMOCOMBI B KJIETKaX BEHTPAJIbHON Me30JIepMbl M HEpOTroHaI0TOMa. B aruTennn Kakux opraHoB
Oyzner oOHapykeHa MeTKa?

40 3amawa. B ycnoBHOM JKcrepuMeHTEe Yy 3aponsima  H3-THMUAMHOM ITOMEYEHBI
XPOMOCOMBI B KJIETKaX 3KTOAEpMBI. B anmuTenun kakux opraHos 0yzaer oOHapykeHa MeTka?

41 3agmaua. B ycnoBHOM »3KcnepuMeHTe Yy 3apozbimia  H3-TUMUAMHOM HOMEYEeHBI
XPOMOCOMBI B KJIETKaX BEHTPAIbHOI Me30/iepMbl U HeppoTOMa. B snuTennu Kakux opraHoB Oyzaer
oOHapyxeHa MeTKa?

42 3amaya. B ycnoBHOM aKkcrepuMeHTe y 3aponbimia  H3-TUMUIAMHOM MOMeuYeHb
XPOMOCOMBI KJIETOK SHTOJIEpPMBI. B aniuTenuu kakux opraHoB Oynet oOHapykeHa MeTKa?

43 3apmauya. Ha srtane (opMupoBaHMS KOCTHBIX M XPSAIIEBBIX CTPYKTYpP KOHEYHOCTEH
3apoAbIlIeld MTHI] B YCIOBHOM OKCIIEPUMEHTE OJOKHPYIOTCS TPOIECCHl TPAHCKPUIIMHA U
TPAHCIALMU KIETOK - TIPOM3BOJHBIX CKJIEpOTOMOB. Ha3zoBuTe 3Ty 3aponbllIEBYI0 TKaHb,
OXapaKTepHU3yHTe MOCIIEICTBHUS TOTO BO3IACHCTBUSI.

44 3anavya. Ha BTOpOoM 3Tame racTpysisiliud y 3apojbllieil MO3BOHOUYHBIX >KMBOTHBIX M3
KETTOYHON PHTOAEPMBI (POPMHUPYETCSl MANBIEBUIHOE BBHIMSIYUBAHUE B 3apOBIIICBBIA CTEOENEK.
Kak HaszpiBaeTcst 310 0oOpa3zoBanue? Kakue (yHKIMM OHO BBINOJHSIET M B PA3BUTHUM KAaKOTO
ne(UHUTUBHOTO OpraHa MpUHUMAET ydyactue?

45 3apmava.  SlifnekneTka  MIJIGKONUTAIOLIETO  OIJIOJOTBOPEHA  CIIEPMATO30UIIOM,
coaepxamumM Yxpomocomy. KakoB OyaeT momn aeTéHsbima?

46 3apmava. Y JaHUETHMKA HAa CTAQAMU JIBYX OJIACTOMEPOB B JKCIIEPUMEHTE YHUUYTOXKEH
oauH Omactomep. UTO MPOU30MIET C OCTABIIMMCS ?

47 3amaya. Ha pucynke wusoOpakeHa racTpyia JaHLETHHKA, aM(puOuu, NTUL U
TUTAlIEHTAPHBIX ~ MIIEKOTMHTAIOMMX. Kakoil THN TacTpyIsIMU CBOWCTBEHEH KaXIOMY W3
NEPEUHCIICHHBIX MPEICTaBUTENCH?



48 3amava. B oskcmepuMmeHTe y 3apojblllia NTHIBI Ha CTaJAUM TacTPYJbl OJOKUPOBAH
IIPOLIECC IEPEMEILIEHUSI KJIETOK 4epe3 IMEPBUYHYIO MOJOCKY. Pa3BuTHE Kakoro 3apoJbllIEBOTO
JUCTKa Oy/eT HapyIIeHo?

49 3apmavya. B skcmepuMeHTe Yy 3apojblila NTHULBI HA CTAAMM TacTPyJbl OJOKHPOBaH
IpoLecC MepeMelieH s KJIETOK uepe3 ToJOBHOU y3esoK. Pa3BuTue kakoro oceBoro oprana oyner
HapymeHo? 50 3anava. [lepen uccienoBarenem Jjexar Ipenaparbl CEpUNHBIX MONEPEYHBIX CPE30B
3apoJiplliel Kypullsl yepe3 12 yacoB MHKyOMpOBaHUS UX B TepMocTare. Ha oHOM H3 mpenaparoB
3apOJIBIIIEBbIE JIMCTKU CBSI3aHBI MEXAY COOOM IUIOTHBIM CKOIUIeHMeM KkieTok. Kakoi craaun
pa3BUTHS COOTBETCTBYET 3apOJIbIII U Ha KAKOM YpOBHE IPOU3BEJIEH cpe3?

51 3amaua. VY 3apoppllia, NOMHUMO JPYI'MX IPOBH3OPHBIX OPraHOB, pPa3BUBACTCS
Tpoobact. K kakoMy KJ1acCy »KUBOTHBIX OTHOCUTCS 3TOT 3aPO/IbIII?

52 3apaua. Y 3apojpliield pa3BUTHI BCE IMPOBU3OPHBIC OPraHbl: KEJITOUHBIM MEIIOK,
aMHHOH, cepo3Hast 00ojouka U ayutantouc. K Kakomy Kimaccy KMBOTHBIX CIIEAYET OTHECTH 3THUX
3apoapimen? 53 3amaya. B skcnepuMeHTe Yy 3apojblilia KypHIlbl HapyLIEH MPOLECcC CpacTaHMs
AMHUOTHYECKUX CcKiIanok. OOpa3oBaHHe KaKUX MPOBU30PHBIX OPTaHOB OYAET HAPYIIICHO?

54 3apaua. Y 3apojbliield, OTHOCSAIIMXCA K THUIY MO3BOHOYHBIX, U3 BCEX MPOBHU3O0PHBIX
OpraHOB pa3BUBAETCS TOJBKO MKEJITOUHbIM Memok. K KkKakoMy Kiaccy >XKMBOTHBIX OTHOCSITCS
3apOJIBIIIN U KaKoil 00pa3 »KU3HU BEIYT UX B3pOcCible ocodu?

55 3amava. Ilpum pa3BuUTHM IBIIUIEHKAa 00pa3yercss aMHUOTHYECKas  CKJIAJKa.
[Tpou3BOIHBIMH KAaKUX 3apOJIBIINIEBBIX JHCTKOB OHAa MpEACTaBleHAa M Kakue OOOJIOYKH OHa
obpazyer?

56 3amaua. B okcmepumeHTe y 3apojblilia KypHUIbl MOBPEXKICHA BHE3apOIbILIEBas
narepanbHas Me3oaepma. OOpa3oBaHuE KaKUX BHE3APO/BIIIEBBIX OPraHOB Oy/IeT HAPYHICHO?

57 3apaua. Ilpu pa3BuTHH 3apojblllla KypUIBl TOBPEXKIEH OpraH, BBITOJHSIOMIUN
¢yHKIMM Ta3000MeHa U BhIEIeHUS MeTabouToB. Kak Ha3piBaeTcst 3ToT opran? Kakue JnucTku ero
oOpa3yror? 58 3amava. Ilpu pa3BuTUM 3aponbllia NTHUIBI TOBPEXIEHA BHE3apOAbIIIEBas
9HTO/EPMA. B COCTaB KakMX BHE3apOJBIMIEBBIX 000JIOUYEK OHA BXOAMT M Kakue (DYHKIHH OymyT
HapyILIEHbI?

59 3Bamaua. Kierounsni warepuas 5SMOpmoOJiacTa 3apOJbINIa MTHUIBI CTAHOBUTCS
nByxcinoiHbIM. KakoBa cragust sMOpHoreHe3a u MeXaHW3M OOpa3oBaHMs CJIOEB AMOPHOHAIBHOTO
mucka?

60 3anmava. Y 3apofpllia NTUIBI PETUCTPUPYETCS IMpoLEecc 000COONEHUs ero Teia oT
MPOBU30PHBIX opraHoB. OOpa3oBaHKUE KAaKUX CTPYKTYP MPUBOJUT K 3TOMY?

61 3amaua. OpHol w3 o0oJOYeK 3apojblliedl nTui sBiIseTcss cepo3a. Kaxue
SMOpHOHANIbHBIE 3aUaTKU y4acTBYIOT B €€ oOpa3zoBaHuu? KakoBel €€ QyHKIUU?

62 3amava. Y 3apojpllia IUIALEHTAPHOIO MIIEKOMMTAIOUIEr0 o0pa3yercsi MHOJOCTh U
muddepenumpyrorest Onacromepbl. Kak Ha3piBaeTcst naHHas cragusi sMmOpuoreHesa? Kakue
3aKJIaKK 00pa3yroTcs B mepuo 1uddepeHMpoBKY 01acToMepoB?

63 3amaua. TpodobiacT odeHp paHo AuddepeHnupyeTcss Ha nBa cios. Kak Ha3pIBaroTcs
3TH CJIOM U KaKUMH TMCTOJIOTHYECKUMHU CTPYKTYpaMHu OHU 00pa3oBaHbl?

64 3amava. B mone 3peHUs MHKpPOCKOMA 3apoJbIl MJICKONMHTAMIero. B momoctw,
OrpaHu4eHHONW TpodoOaacToM, BUIHBI JBa KOHTAKTHUPYIOIIME JpYr C JApPYroM Imy3bipbka. Kak
Ha3bIBAIOTCA 3TH My3bIpbku? Kak Ha3piBaeTcss MecTOo MX KOHTakTa? Kak Ha3bIBalOTCA CIIOH,
o0pa3yromye JaHHbIH KOHTAKT?

65 3amava. [uddepeHnmrpoBKka >MHUTENHS B KYJIbType BO3MOXKHA JIMIIL B MPUCYTCTBHH
Mme3eHXxuMbl. Ilepecagka cnMHHOM ryObl OjacTomopa CTUMYJIMPYET pa3BUTHE HEPBHOW TPYOKU B
npuiexanen skroaepme. Kakoit MexaHu3M pa3BUTHS IEMOHCTPUPYET 3TH MPUMEPHI?

66 3amava. Y 3apojpllia IUIALEHTAPHOTO MIIEKOMUTAIOMIETO PErHCTPUPYETCsl IMPOLece
000co0JIeHHs ero Tena OT MPOBU3OPHBIX opraHoB. OOpa3oBaHME KaKOW CTPYKTYpbl MPUBOJIUT K
sromy? 67 3anmava. Ilpu pa3BUTHM 3apojbllieil MJIalleHTapHBIX MIICKOMUTAIOMIUX 00pa3yercs
JKEJITOYHBII MEILIOK, KOTOPBIN He COAEPKUT kenTka. Kakyto (pyHKIHIO BBITOIHSAET 3TOT Opran?

68 3anmaua. Ha onpeneneHHOM 3Tarne 3MOpHOreHe3a y BBICIINX MIIEKOMMTAIOMIMX MEXKIY
COCYJIMCTOM CHUCTEMOUN MaTepH W TIJI0JIa yCTaHaBIUBaeTCs 0cobas (yHKIIMOHAIbHAs CBs3b. Kakoi
OpraH OMOCPEAYET ITY CBA3H?



69 3amaua. I[lpexacraBneHsl mnpemnapaTbl IUIOAHOW M MATEPUHCKOM YacTH TUIAIICHTHI
reMoxopuanbHoro THma. Kakue cTpykTypHbIe 00pa3oBaHHs BXOIAT B COCTaB IUIOJHOW YacTu
IIALEHTEI?

70 3apmaua. IlpencraBieHbl mpenaparsl IUIOAHOM W MAaTEPUHCKOM YacTW IUIAICHTHI
reMoxopuanbHoro tuna. Kakue crpykrypHble o0pa3oBaHHs BXOJSAT B COCTaB MaTEpUHCKON 4acTu
IJIALlEHTHI?

71 3amaua. Ha pucynke nzoopakena auddysnas miamneHTa. [To kakum Mophoaornyeckum
OCOOEHHOCTSIM 3TO MOXHO omnpeaenuTs? Kak Ha3piBaeTcs JaHHBIA THUIN IUIALIEHTHI 110 XapakTepy
B3aMMOJICUCTBUSI TKAHEH T10/1a U TKaHe MaTepu?

72 3apmava. Ha pucynke wu3zo0pakeHa MHOXKECTBeHHas IutaneHta. Ilo kakum
MOP(OJIOTHUECKUM OCOOCHHOCTSIM 3TO MOXKHO omnpeaenutb? Kak Ha3piBaeTcs HTaHHBIA THI
IUTALIEHTHI 110 XapakTepy B3auMOACUCTBUA TKaHE! IUIoa U TKaHel maTepu?

73 3amaua. Ha pucyHke m3o0pakeHa TosicHas rianeHTa. [lo kakum Mop(hoIOTHYECKUM
OCOOEHHOCTSIM 3TO MOXHO ompeenuTs? Kak HazbIBaeTCsl JaHHBIA THUN IUIALEHTHI MO XapakTepy
B3aUMOJICHCTBUS TKAHEH IJ10/1a U TKaHel maTtepu?

74 3amava. Ha pucynke wu3o0pakeHa JUCKoWjaibHas miarneHta. [lo  kakum
MOP(OJIOTHYECKUM OCOOCHHOCTSIM 3TO MOXKHO omnpeaenutb? Kak HaspiBaeTcs ITaHHBIA THI
TUTALIEHTHI 110 XapakTepy B3auMOACUCTBUS TKaHE! TUIoa U TKaHel mMaTepu?

75 3apaua. [leT€éHbll mocie POXACHUS B TEUEHHE OINpPEAEIEHHOrO IEepHoia BPEMEHU
o0JasaeT TOJNEPAHTHOCTHIO K Py MH(MEKIHOHHBIX Oomne3Hed. Uem ompenensieTcss UMMYHUTET
HOBOPOKIEHHOI0?

76 3amaua. Mabekius Mouun OepeMEHHOW CaMKU HEMOJIOBO3PEIbIM MBIIIAM BBI3BIBACT Y
NocIeTHUX OypHOE co3peBaHue (HOJUTMKYIIOB SIMUHUKA (PAaHHUN KIMHUYECKUN TECT Ha BBISBICHUE
O6epemenHoctn). Kakoe BelecTBo, coaepskaiieecs B Moue, OMpenesieT JaHHBbIA TOHaJI0TPOIHBIN
3 QEKT u T1Ie OHO CHHTE3UPYETCS?

77 3agaua. B skcnepuMeHTe Ha >KUBOTHOM TOBPEXKJIEH MCTOYHHUK PAa3BUTHS MO3TOBOTO
BellecTBa Haoue4yHUKOB. [Ipu 00Ccyxn1eHnn BO3HUKIIM BONPOChl. OTBETHTE U Bbl HA HUX:

1) Kakwue 3apobIiieBbIe JIUCTKH BO3HUKAIOT B PE3YJIbTATe TaCTPYIIAIIUH

2) Bo Bpems Kakoro mnporecca BO3HHUKAET 3TOT HCTOYHUK

3) Kakoii 3apo/IbIIIeBhIii THCTOK JIaeT HAYAIO PA3BUTUIO 3TOI'0 HCTOYHUKA

4) U3 xako¥ 4acTh 3KTOJECPMbI Pa3BUBACTCS ATOT UCTOYHUK

5) Kak Ha3bIBaeTCs 4aCTh IKTOACPMBI, UIYIICH HA Pa3BUTHE HCTOYHHKA

78. 3agaua. CTyeHThl 00CYX/Ial0T Ha 3aHSITUU MEPUO SMOPHOHAIBHOIO pa3BUTHUS, KOTa
HAUMHAIOT 000COOMAThCA U CIIEHUATU3UPOBATHCS KIETKU MPH aKTUBHOCTU ONPEIETICHHBIX T€HOB.
Boznuknu cnenyromue Bonpockl. OTBeThTe U Bbl Ha HUX 1) Kak Ha3bIBaeTcs ATOT epuoa

2) Kakwue 4 sTamna 3/1eCb HMEIOTCS

3) Ha xakom 3Tarne nosiBISIFOTCS HEOTUHAKOBBIE 0JIaCTOMEPHI

4) Koraa BO3HUKAIOT 3apO/IbILICBBIC JTUCTKH

5) Ha xakom 3Tane MosiBSIFOTCS 3a4aTKH PA3HBIX TKaHEH

79. 3apmauva. Ilpu oOcyxnenuun Ttembl «[lomoBble KJIETKHM» BO3HHUKIM BOIPOCHl O
knaccudukanuu sitrexaeTok. OTBEThTE U BbI HA HUX

1) Kak Ha3bIBaeTCs NEPHO, B KOTOPOM MTPOMCXOAUT 00pa30BaHKE SIMIIEKIETOK

2) Uro siBIsieTCS XapaKTEPHBIM IS SIAIIEKIETOK

3) Kak xnaccupuimpyroTces SHIEKISTKA 0 KOJTHYECTBY JKENTKA

4) Kak knaccuuIupyroTes SHIEKISTKH O PACTIONIOKESHHUIO JKEJITKA

5) Ot xakux ycJIOBHIA 3aBUCHUT KOJMYECTBO JKEJITKA B IUTOILIA3ME SHICKICTKH

80. 3amaua. Ha kaxoil ctanmuum sMmOpHoreHe3a M Kak (CrocoObl) 3apOJbIll CTaHOBUTCS
MHOTOCI0IHBIM. OOCyAUTE 3TO B X0JI€ OTBETOB Ha CJIEAYIOIINE BOIIPOCHI

1) Kak Ha3bIBaeTCs 3Ta CTAAUSA M 9TO 00pa3yeTcsi B € pe3ysibTare

2) Kaxkue criocoObl cylecTBYIOT Y JIAaHIIETHHKA ¥ aM(pHOuii

3) C moMmoIIbI0 KaKux Crioco0OB UAET racTPyJIsIHs y YeToBeKa

4) Kakue oprabl 0O0pa3yrOTCs Yy 3apoJblllla YEIOBEKa MEXKIy JBYMS CTaJUsSMHU
racTpyJsuuu

5) Cpoku popMupoBaHus y 3apoIblilia YSIOBEKa BCEX 3-X 3apO/IbIIICBIX JIUCTKOB



81. 3amaua. Y camia-noHopa oOHAPYKEH CUMIITOM «OKPYTJION TOJIOBKH CIIEPMAaTO30HMI0BY,
CBUJICTEJILCTBYIONINI 0 HapymeHun (GopmupoBaHus akpocombl. Kakas ¢yHKkuusa cnepmaro3onja
Oyzner nzmeneHna? K kakuM 1ociieACTBUSAM 3TO MOXKET pUBECTU?

82. 3amaua. B mporecce aMHHOIIEHTe3a (MHCTPYMEHTAIbHAS MEAMIIMHCKAS MAHUITYIISIIHS)
IpPEACTaBIsIeTC  BO3MOXHBIM ~ B3dATHE  Npo0  aMHMOTHYecKoW  xkuiakoctu. Ilpm  ee
HEHTPUPYTUPOBAHUH TOITYYAIOT OCAJOK, COJIEPIKAIINI B3BEUICHHBIE B HEH KJIETKU 3apOJIBIIIEBBIX U
BHE3apOJBIILIEBbIX TKaHed. Mccieays KapuOTHUIl 3THX KIETOK, MOXHO OCYIIECTBUTh PaHHIONO
JMarHOCTHKY XpPOMOCOMHBIX 3a0ojieBaHuil. B Hacrosiiee Bpems paccMaTpUBAaeTCs BO3MOKHOCTh
UCMOJIb30BaHUSl KYJIbTYp O3THUX KJIETOK B MEAMLUMHCKUX TEXHOJIOTUAX Ui CTUMYISILUU
BOCCTAHOBUTEJIBHBIX IPOLECCOB LEJIOro psaga opraHoB. 1. K kakomy Tumy OopraHoB OTHOCHUTCS
amHuoH? [lepeuncnure apyrue opraubl UeJI0BEKa, OTHOCALIUECS K 3TOMY TUITY

83. 3anmauva. B kakoil nepuoa BHYTpUYTPOOHOIO pa3BUTHS YesIOBEKa MIPOMCXOIUT 3aKJIaaKa
3TuX opraHoB? HazoBure opransl, 00pa3oBaHHE KOTOPBIX HJAET C Y4acTHEM 3MOpHOOIACTOB.
[TogquepkHUTE OpraH, B CTEHKE KOTOPOI'O 3aKJIA/bIBAIOTCS CTBOJIOBBIE KJIETKH KpoBH. 3. Kakoi
HAabOp XpOMOCOM [JOJDKHBI COJEp)KaTh KIETKH U3 OCaJKa AaMHHOTUYECKOHW KUAKOCTU?
[Tpon3BOHBIMU KAaKOI'O 3apOJBIIIEBOIO JIMCTKA OHM sBisAtOTCA? M3 MpemiokeHHOro crucka
BbIOEpUTE TKAHU U OPTraHHBIE CTPYKTYpPbI, K KOTOPHIM TEOPETUYECKHM MOI'YT OBbITb NPUMEHEHbI
KJIETOYHbIE MEUIIMHCKHE TEXHOJIOTUH C MCII0JIb30BaHUEM IOJIy4YeHHbIX KJIeTOK? CHUCOK: KOXKHBbIHI
ANUTENUN (SNUAEPMHUC), KHUILIECYHBIA AMUTEIUN; COCYIUCTBIA AMUTENUN (SHIAOTENIMI); HEepBHAs
TKaHb; KOCTHas TKaHb; MOJIOYHAs XKeJie3a (IPOU3BOIHOE IHIEPMUCA).

84. 3agaua. CoBpeMEHHBIC SMOPHOJIOTHYECCKHE TEXHOJOTHUU ITO3BOJISIFOT OCYIIECTBISTH
LENBbIA Pl MAaHUIYJSILUN, JeNaolMX BO3MOXHBIM IIPOBEACHUE Yy YEIOBEKa MCKYCCTBEHHOTO (B
T.4. BHE OpPraHuM3Ma) OIUIOJIOTBOPEHUS U JpoOiieHus, o0ecneuynBaroliie BO3MOXKHOCTh Pa3BUTHUS
6epemenHoctu. [lon 3aponeima MoxkeT ObITh 3apaHee mpeponpezeneH. 1. Ha3oBute ocHOBHbIE
CTPYKTYPHBIE YacTH CIIEpMaTO30MAa 4YeloBeKa. [71e pacmonokeH penentop (epTUiIbHOCTH
(anTdepTmiminH) cnepmaro3ounga? Kakoil opraHoup ydacTByeT B PACTBOPEHHM 000JI0YEK
aiinexsietkn? 2. Ha3oBure BHIBI CIEpMaTO30MJO0B M0 HAJIMUYUIO B HHUX IOJOBBIX XpomocoM. Ha
Kakoll O0COOEHHOCTHM CIEpMaTO30M/I0B OCHOBAHO HMX HCKYCCTBEHHOE pa3/iefieHHE I10 I10JIOBOMY
npusHaky? Hacneayrorcs nu 3uroroil MHTOXOHApUM cnepmaro3zouaa? B uem 3akiouaercs
OCHOBHAasi 0COOEHHOCTbh PHEPIeTUUYECKOro 0OMEeHa B 3TUX MUTOXOHIpUsAX? 3. MIMeeTcs yn mosoBast
muddepennmpoBka sinekierok? HazoBute ux BcromorarenbHble obonouku? Hacnenyrorcs nu
3UTOTON MUTOXOHJPHUH SAHLEKIETKN?

85. Bagaua. OpHOW W3 METOAUK TMPOBEACHUS HAYAIBHBIX O3TallOB HWCKYCCTBECHHOU
(3KCTpaKkopropaibHOil) OepeMEHHOCTH (C YYacTHEM «CyppOTaTHBIX» HOCHTEJeH) sBIseTCS
BbIpallliBaHNE BHE OpraHuM3Ma CHOCOOHBIX K MMIUIaHTanuMu Onactouuct. 1. B kakoit mepuop
smOpuorenesa popmupyercs Gnactoructa yesnoBeka? HazoBure ee OCHOBHbBIE CTPYKTYpPHBIE YacTH.
2. Yro HaszpiBaeTcs uMIUTaHTauueid? Kakoil mpoBU30OpHBIN opraH o0OecreurBaeT €€ HayalbHble
sranbl? Bo3MoXkHa M MMIUIaHTAaLUs NMPU COXpaHEHUH 000JI0ukM oriofoTBopeHus? Ha kakoit
cTaauu sMOpuoreHeza ¢opmupyercss 3ta obosouka? Kakue cTpykTypbl oOecrneunBaroT ee
oOpaszoBanue? 3. CKOJIIBKO CYTOK HJIeT (hopMupoBaHue Oiacronucra y yenoBeka? Kak HazpiBaeTcs
YPOBEHb JCTEPMHUHAINHM, KOTOPBIM mpomnuia Omactomucta? YUTo Ha3pIBaeTCA JeTepMUHAIIACH
BOOOIIE M B 4YeM 3aKioyaercs omnpeneneHHbli Bamm ypoenb? Kak Oyzner Ha3bIBaThCs
MOCEAYIOINNA YPOBEHD I€TEPMUHALINUN?

86. 3amaua. DOMOpHOHANBPHOE paA3BUTHE 4YeNOBEKa MPEACTABISAET COOOW CTaauitHbIHI
npouecc. Kaxnas w3 craamii smMOpuoreHe3a 3HaMEHYeTCs YCJIOXKHEHHEM CTPYKTYPHOMH
OpraHu3allii 3apojblllla U TOBBIIICHHEM YPOBHS JAeTepMUHAIMU U JUPepeHIpoBKU. 1.
[lepeuucnure mo mMOpsAKY cTaauu sMOpuoreHesa. [loguepkHUTE CTaguio, COOTBETCTBYIOLIYIO
6J1aCTOMEpHOMY YPOBHIO JIeTepMUHAIMU U aupdepeHupoBKy. 2. Ha3oBuTe NpoaoIKuTeNbHOCTh
SMOpPHUOHANIBLHOTO pa3BUTHUsI yelnoBeka. B  kakyio craauio 5smOpuoreHesa ¢GopMmupyercs
MHOT'OKJIETOYHBIM MHOTOCTIONHBIN 3aposiit? Kakue MopdoreneTnueckine MeXaHU3Mbl XapaKTepHbI
s otort craguu? 3. M3 kakux SMOpHOHAIBHBIX 3a4aTKOB Pa3BUBAETCS BHE3aPOJBIIIEBAs
ME3eHXHMa, 3apo/IbIleBas ME3eHXUMa, XOPHOH, KHIIIeuHas TpyOKa, HepBHas TpyOka?

87. 3agaua. B KkoHIle TepBOH HeJCNW BHYTPHYTPOOHOW JKWU3HM 3apOBIII YeJOBEKa
NOMAJaeT B MAaTKy M UMIUIaHTUpyeTcs. JlJIg OCyIIEeCTBIEHHUS 3TOTO CIOXKHOIO Ipolecca K



YKa3aHHOMY CpOKY Yy AMOpHOHA JOJDKHBI CQOPMHPOBATHCS ClelHaIbHble BCIOMOIaTeIbHbIE
cTpykrypbl. 1. Kak Ha3piBaeTcsi SMOpHMOH B JaHHBIH cpok OepemenHoctu? Kaxoil mnepuon
SMOpHoOreHe3a 3aKOHYMJICA M Kakoi HaumHaetcs? 2. UTo Ha3piBaeTcs MMIUIaHTaued? B kakoit
YacTH MaTKH M B Kakoi ee 000i04ke mIpoTekaeT 3ToT mpouecc? Kakue CTPyKTYpbI, KaKoro
MIPOBU30PHOTO OpraHa ero 0o6ecrneynBaroT?

88. 3amaua. Kakue 4acTH MO OTHOWICHHIO K 3apOABIINY BBLACISIOTCS B JCUUAYaTbHOU
obonouke wmatku? Kak oHa HaspBasiack [0 BO3HUKHOBeHUs OepemenHoctu? 4. Kakas
TOPMOHIIPOAYLIMPYIOIIAs CTPYKTYpa, B KAKOM OpraHe NPOXOJUT CTaJMI0 paclBeTa B YKa3aHHOE
BpeMms? Kakoif OCHOBHOW TopMOH OHa mpoaynupyet? 5. OObsICHUTE, UCXO/I U3 YCIOBUU 3a7a4H,
MPUYMHY TPOTHUBO3a4aTOYHOT0 3(pdeKTa KOHTPALENTUBOB, YCKOPSAIOIIUX MTPOJBUKEHHIE 3apO/IbIIIa
10 MaTOYHEIM TpyOam.

89. 3agaua. Ha craguu 01acTonucThl 3apObIlI YeslOBEKa MOMaaeT B MOJI0CTh MaTKu. J{is
OCYILECTBIICHHUS Tpollecca HMIUIAHTAllMM M Hayajla pa3BUTHS OEpEMEHHOCTH HEOOXOMMBI:
CTPYKTYypHasi 3pesocTb aMOpruoHa, MOophopyHKIIMOHATbHASI TOTOBHOCTh MaTKU K €0 BOCIPUSATHIO,
CO3/1aHHE B OPraHM3ME MaTepH ONTHUMAJIbHOTO «(pOHa» MOJOBBIX rOPMOHOB. HecocTosTenbHOCTD
9TUX YCIOBHH JlenaeT pa3BUTHE OEPEeMEHHOCTH HEBO3MOXXHBIM. 1. Ha3oBute oOCHOBHBIE,
CTPYKTypHblE dYacTh OylacTolMcTa K MOMEHTY Hayajga wuMIulaHtanuu. Ha kakodl  JeHb
BHYTPUYTPOOHOH KU3HU HauWHaeTcs 3TOT mporecc? 2. Kakue yacTu mo OTHOIIEHHIO K 3apOJIbIILY
BBIJICJIIIOTCS B JICIUAyaJbHOM 000JI0YKe MAaTKH TIOcie 3aBepuieHus wumiviantanun? Kak
Ha3bIBaNach JAelMyalibHas O00O0JI0YKa MaTKM 10 Hadajna umiraHTauuu? Kakod Tum muTaHus
3apoJbIlia UMEET MECTO B IEPBOE BpeMs Mociie MIDIaHTanuu? 3. BeipaboTka Kakoro CTepOUTHOTO
TOPMOHA B SIMYHUKE JIOJDKHA JOMUHUPOBATH MpH pa3BUTHH OepeMeHHOCTH? Kakumu kieTkamu,
KaKoOl CTPYKTypHl SIMUHUKOB OH BbIpaOarbiBaeTcs? Kakoil ropMoH runodusa CTUMYIUPYET ITOT
npouecc? B kakoM opraHe yka3aHHbIH Bamu CTepoHMIHBII MOJOBOH TOpPMOH HauHET
BBIPa0aTHIBATHCS CO BTOPOH IMOJIOBUHBI O€PEMEHHOCTH?

90. 3agaua. Ha 3aHATHM CTyIEHTHI OOCYXJAIOT BOMPOC O 3HAYEHUU BHE3aPOJBIIIEBBIX
OpraHoB IpU AMOPUOHAJIBLHOM pAa3BUTUU 4YEJIOBEKA M, B YACTHOCTH, O IMKEJITOYHOM MEUIKE.
M3BecTHO, UTO B IBOJIOIUU KEATOYHBIA MEIIOK BBITONHSI TpoPuuecKyro QyHKIHI0. Y demoBeka
OH COJIEP’)KUT OYEHb HEOOJBIIOE KOJUYECTBO JKEITKA. MouyeMy? OOCyAMTE CHUTYalMI0 B XOJIe
OTBETOB Ha CIJIEAYIOLIUE BOIIPOCHI

1) Kakwue BHE3apOIbIIIEBbIE OPTaHbl 00PA3YIOTCS B SMOPHOTEHE3E Y YeTOBEKa

2) DOyHKIHUSA KEITOYHOTO MEIIKa Y PBIO, TITUIL

3) Kakumu cTpykrypamu (KJIeTkamu) 0Opa3oBaH JKEJITOYHbIH MelIok yenoBeka 4) [Touemy
JKEJIITOYHBI MEIIOK Yy dYeloBeKa yTpadyuBaeT Tpoduueckyro ¢yHknuio 5) Kakue dyHKIun
BBITOJTHSIET JKEITOYHBIN MEIIOK y YeJIOBEKa.

91. 3amava. B xone nokiaga Ha KOH(GEPEHIIMHU HAa TeMy «ITarbl SMOPHUOHAILHOTO Pa3BUTHUS
YeJI0BEKa» CTYACHTHI 00CYXAAI0T Caeayrolre Borpockl. OTBEThTE U Bbl HA HUX

1) OmnonorBopenue (3 daspr)

2) Twun apobaeHus U 0OpazoBaHue OJACTOIMCTHI

3) Tumsl TacTpyiAlMH y YeloBeKa W OOpa30BaHUE 3apOJBIINIEBBIX JHCTKOB M OCEBBIX
opraHoB 4) ['ucrorenes u opraHoreses

5) Cucremorene3

92. 3agayva. [Ipousonuia nmpexaeBpeMeHHass OTCJIONWKA TIJIAIEHTHI, B pe3yJbTaTe Yero Moruo
wioa. B uem npuunna? B xone o6cykaeHns CUTyallud OTBEThTE Ha BOIIPOCHI

1) Kakwue BHe3apO/IbIIIIEBbIC OPTaHbl PA3BUBAIOTCS Y YEIOBEKa B IMOPHOTeHE3e

2) 3acyer KaKoro opraHa 00eceynBaeTCst CBSA3b 3apOJIbIIIA C OPraHU3MOM MaTepH

3) Kaxoii THI MJIALEHTHI Y YeTOBEKa

4) Kakue nBe yacTu XOpHOHA (OPMHUPYIOTCS Y YeTIOBEKa

5) Tlo kakoii mpuYKHE MPOU3OIILIA MPEKAEBPEMEHHASN OTCIIONKA IIAIIEHTHI

93. 3amaya. Ilpm BocmamuTenbHOM TIpoliecce Ojacrouucrta Ha 7 JeHb 3MOpHUOreHes3a
HaxoJuj1ack B MaTouHoil TpyOe. O6cyauTe ncxon 0EpeMEHHOCTH B XOJ€ OTBETOB Ha CIEAYIOILIUE
Bonpockl 1) CtpoeHue 6macTouucts (5-6 CyTKH)

2) Craauu UMILTIaHTAIldA

3) Kaxkue uaMeHeHMsI MPOUCXOAAT B OJIACTOIMCTE HA 7-€ CYTKH



4) Yro MOXET MPOU30MTH ¢ OJIACTOLMCTON B MAaTOYHOM TpyOe MOCje CEAbMBIX CYTOK 5)
KakoB ncxon 6epeMeHHOCTH

94. 3anada. [Ipy BCKpBITHH KEHIIMHBI, TOTHOIIEH BO BpeMsi aBTOMOOMIIBHON KaTacTpo(dbl B
MaTKe OOHapyXeH, UMEIOIIUH BUJ Iy3bIpbKa, SMOpHoH. Kakas ctagusi pa3BUTHS U KAaKOB CpPOK
6epemenHoctr? OOCYAUTE CUTYALIMIO B X0/I€ OTBETOB Ha CIIEAYIOLIUE BOIIPOCHI

5) Craguu SMOPHOHAIILHOTO Pa3BUTHUS U UX CYTh

6) Twum sieKIeTKH YeI0BeKa

7) MecTo MOJIOBOTO MyTH OTLIOJOTBOPECHUS

8) Twun npobseHus y YeaoBeKa U JTOKaIU3alus mpoiecca

9) bnacrommcra denoBeka (CTpOGHHE, MECTO W BpeMs 00pa3oBaHHs  IOCTE
OILJIOIOTBOPEHUS)

95. 3amauva. Ilmox pomwics B «pyOamke». UYTto 3T0 3HAYuUT? YeM oOpa3oBaHa dTa
«pyOamka»? OOCyauTe CUTYallMIO B XO/I€ OTBETOB Ha BOIIPOCHI

1) Tacrpynsius y 4einoBeka

2) Bae3apopiiieBbie opranbl yesioBeka. O0pa3oBaHue MEXTy (ha3aMu racTpyIsSIiu

3) TIpoBu3opHbBIE OpraHbl, 00pa30BABIIKECS MOCTE FACTPY/ISAINN Y YenoBeka 4) CTpykTypa
aMHHOHA

5) 3HayeHne aMHUOHA (IEMCTBUSI aKylepa, €Clu U0 POKIAETCS B «pyOalike»)

Bonpocwt 0na noozomosku K ycmuomy onpocy

Tema 1. «/[oamopuonanvuovii 3man. BBenenue. Ilepuoausanmusi onroreneza. Meiios.
I'ameTorenes. DYyHKUMOHAJIbHASA Mopdoaorus ramer. Mopdo-pyHkunonanbHasi
XapaKTePUCTHKA SUYHUKA U CEMEHHUKOB)

1. IlpeaMeT 1 UCTOPHUS CTAHOBIICHUSI OMOJIOTHH Pa3BUTHS (IMOPHOIIOTHS).

2. Ompenenenne Ouonoruu paszputus. [lonstue o dopmoobOpazoBanuu (Mopdorenes),
KJIeTouHoi quddepenmmposku (nuddepennnanms, nuroauddepeHunpoBka), pocT.

3. OO61mas xapakTepuCTHKA U MEPUOIU3allMsl OHTOTeHe3a (MHANBUAYAIbHOTO PA3BUTHS).

4. buonoru4eckuii cMpICI MOJIOBOrO pa3MHOXKEHHs. ['ameroreHes — ompenerneHue, ooas
xapakrepuctuka. [lepuoauzamnus ramerorere3a. CriocoObl cnenu@ukanuy KJIETOK MOJ0BOM JTUHUN
— 3MUIeHeTUYECKUN U TpedopMalliOHHBIN.

5. OoreHe3 — XxapakTepUCTHKa JTamnoB. ['eHeTHuyeckuil KOHTponb. [OpMoHanbHas
perymsiuusi. DBOJTIOLNOHHBIE TUIIBI OOT€HE30B.

6. CnepmaToreHe3 — XapakTepUCTHKa 3TamoB. 3HaueHue kieTok Jleiinura u Cepronu B
CIEpMUOTE€HE3€e, MHUTOXOHJpPHM, IIEHTpOCOMa M €€ 3HaueHue B (POPMHUPOBAHUU KIYTHKA.
I'eneTndeckui KOHTPOIb. |'OpMOHANIbHAS pErysaLus.

7. Meiio3 — 6mosiornueckoe 3Ha4eHHe, ONpeiesieHre, Tarbl, MeXaHU3M. T HUIIbI.

8. CX0JICTBO M pa3nyus 0OreHe3a U CliepMaToreHesa.

9. ®ynkmuonanbHas Mopdonorus ramer. Sitneknerka. Knmaccupukanus sSiekieTok mo
KOJIU-YECTBY M PpACHOJOXKEHUI0 KenTka B murominazMe. DyHKUMOHaIbHAs MOpP(OIOrus
cnepmaro3onna. Knaccudukanus cnepmato3ou10B. OTINYHS TOJOBBIX U COMAaTUYECKUX KIIETOK.

10. Mopdo-dpysakironansHas opranuzanus suuHuka. 11. Mopdo-¢dyHKkuroHambHAs
OpraHHu3aIys CEeMEHHUKA.

Tema 2. «IMOpuoHanbHblii 3Tan. OmioxnorBopeHue. J[podienue. IacTpyasiums.
I'ucrorenes. Opranorenesy.

1. OmmonoTBOpeHUE — ompeseneHne, 3HauyeHne U QyHKIuu (penpoayKTHUBHAS, TOJIOBas).
Turnbr:

MOHO- M TOJIMCIIEPMUS, HapyXXHOe W BHyTpeHHee. [lapTeHorenes, rMHO- M aHJIPOTEHES3.
dopmupoBaHue IpezcTaBieHne 00 omioa0TBOpeHnu B pabotax JI. Cnamutannanu, O. I'eptBura, T.
bosepu. Teopus omnogorBoperus (P. Jlummm, 1862-1915).

2. JlucTaHTHOE B3aUMOJICMCTBUS rameT. Xemo- peo- u crepeorakcuc. IlpencraBienue o
rOMOHax - aHjporamMonsl 1 ruHoramons! (I u Il mopsinka). ATTpakTaHThI U CEPAKT, PE3aKT.



3. KonTaktHbie  B3auMOACHCTBUS  rameT.  AKpOCOMHas  peakmus  (aKTUBaIus
cnepmaro3onza). /IBa thma akpocoMHOM peakuuu. [lepBuuHOE CBSI3bIBaHME raMeT — PELENTOP
MeMOpanbl  siniekieTkn ¥ O0emok SPE-9. Kamanwurammsi. Tpurrepbl akpoCOMHOW pEaKIIHMH.
DK30LIMTO3 aKPOCOMAJIBHOTO My3bIpbKa W CIHSHHE C MeMOpaHOW siinekneTku. PopmupoBaHue
aKpOCOMAJIBHON HUTH (KpOME MIIEKONUTAIOLIUX ), SKCIO3UIMS OMHANHA. AKPOCOMAJIbHAS PEaKIusl
y mitekonutaommx — Gyakuuu zona pellucid (zp) u Oenku ee popmupyromue, paspyuienue zp, f3-
N-aneTtuirinoko3amMmuauaassl. Pabora nnosutondocdarnoit cuctemsl. CrnusiHue MeMOpaH ramer —
KOHYC OIUIOIOTBOPEHUs, Py30reHHbIe OenKu. Perynsnns npoHMKHOBEHHS CIIEpMUS B SIAIIO.

4. KoprukanbHasi peakuusi (akTuBalMs SIHIEKICTKH). BbICTpbIl OJIOK MONUCIIEPMHH —
JIEenosipu3alysl M YBEJIUMYEHUE MOKa3zaTelel MOTeHIMala TMOKOs IIa3MaTH4YeCKOH MeMOpaHBI.
MenneHHblii OJIOK TOJHMCIIEPMUU U YBEIWYCHHE KOHIIEHTPALUMH HOHOB KaJbIHs, BCIEIACTBHE
pabotel naozutoddocharnoi cucremsl (IICR) n/unu aktuBanmu pernentopa Kk puanoauny (CICR),
WHAYKIHS KOPTUKAJIBHOM peakiuu MOHaMHu Kaiblus. ComepKuMoe KOPTHKAIBHBIX TPaHyl M UX
BBICBOOOKJICHHE B MEPUBETBUIMHOBOE MPOCTpaHCTBO. OOpa3oBaHue 000JIOYKH OIUIOAOTBOPEHUS.
AxTuBaius Merabosnn3mMa sSila i ero BCTYIUICHHS Ha ITYTh Pa3BUTHSL.

5. Cnepmato3ou BHYTpH sifila. HepaBHO3HAYHOCTh MPOHYKJIEYCOB Yy MIIEKOMHUTAIOUIHX.
CnusiHMe TEeHEeTHYeCcKoro wmarepuana ramer. «TaHemy TpPOHYKIEYCOB, ITOPOXKKA KOMYJISIIHU.
dopMupoBaHHE MYKCKOTO TMpoHykieyca. LleHTpuonspHbli anmapaT W €ro MOJIOXKEHHE,
dbopMHupoBaHHEe MUKPOTpyOOuek, oOpazoBaHue 3Be3qbl — crepmactep. Cunramus. CHHKapHOH.
3urora.

6. IlpeoOpa3oBanue NHUTOIIA3MBI SHUIEKICTKH. MopgoreHeTH4eckue JIeTepPMUHAHTHI.
Kenrsrit/ceporit cepn. OoriazmaTiueckas cerperarmsi.

7. MuddepenunanpHas aKTUBHOCTb TCHOB — HOJIUTEHHBIE XPOMOCOMBI,
TpaHcIeTepMuHalus, TpaHncauddepenmpoBka, rerepokapuon, Omnortunr JHK, Teopus
muddepennmanbHoil aktuBHOCTH TeHoB (T. Mopran). ['maBeHcTByrommue, 3¢QQGeKTOpHBIE TEHBI
[Tporpamma paszButusi. CenekropHbie rensl, [laTTepH sxcnpeccun — peruoHalibHas crenuukanms
3apoJbIlia: MPEIOpeIeIICHUE MOJIOKEHHS Oy yIINX OPTaHOB — MOP(HOTEHETHYECKHE OIS,

8. Hpobnenue. buonornyeckue (HyHKIUU APOOTIEHUS: CTAHOBICHHE MHOTOKJIETOYHOCTH,
HOpMAaJT3aIysl SACPHO-IIUTOIIA3MATHYECKIUX OTHOIICHUH, OOTIa3MaTHUECKasl Cerperals; TOYKa
nepexojia Ha cpeaHeit 6mactyne —midblastula transition (MBTP — mid blastula transition point) u
TUIOTE3a «UCTOLICHMS» pernpeccopa U «TUTPUPOBaHUS» LuTomiasMbl, cuHte3 MIPHK (cHypmbl,
snurp — small nuclear RNA), TPHK. 3nauenne KopTUKaIbHOTO CIOSI.

9. dakTopsbl, onpeAeAIONINe MPOCTPAHCTBEHHYIO OpPTraHU3aIHIO JIeIeHUH aApodienus. Poib
IIUTOCKEJIETa B IPOLECcCcax MOJIIPU3alMy OOIUTA, KOPTUKAJILHON pOTaluu, ApOOICHHUS.

10. Xapakrtepuctuka OmacromepoB. OOmas opranuzamus OnacTyibl. [ Umoressl
dbopmupoBanusa Onactouenu ([Jan, 1960; Bonmept, 1961-1963). ®ynkuuu 6macTouenu (OMBITHI
Herokyna, 1973). Ocobennoctu perummkamuu JIHK u MeXK/I€TOUHBIX KOHTAaKTOB OJ1acTOMEpPOB
(Wolmor C. De Mello, 1980).

OcobenHoctu KJIETOYHOT'O LUKJIa B nepuos po0IieHus. daxTopsl
UHAyLMpYIOUIe/UHIHOupyomue  feneHue.  KieToyHble  IUKIBI ~ MOHOTOMHYECKOTO U
naguHTOMHYeckoro tumna. Kapuomepsl. ['unoreza aBronomuoro ocmmuisitopa (Newport, Kirscher,
1984).

11. Mexanusm QopmupoBanus 00po3a IpoOJieHHs - TUIIOTE3bl 00pa3oBaHUs OOPO3.]
npobrnenus (pocT 3Be3l, YUIMHEHHE BepeTeHa, aMeOOMJIHOE JBIKEHHE, COKPAaTUMOE KOJIBIIO,
pacmmmpsitoniascs MemOpana). Paboter C. T'epcrammyca (1898-1996) — cueTunk BpeMEeHH
OpoOJeHns M Mpolecchl KOHTPOJHUPYIOUNE KapHOKHWHE3, NETEPMHHALUS OPUEHTALlMU BEpEeTeH
nenenus. [lpasuno I'eprBura-Cakca. 3aKOHOMEPHOCTH 3aKJIaJKU NEPBBIX 00po3] aApodnenus. Tpu
TUIOTE3bl KOOPIUHALIMK Kapuo.- U LUTOKKMHe3a. 3akoH Jlpuma u JBa crmocoba ero TOJIKOBaHMUS.
Perymsitust npoGieHus myTeM COPTUPOBKH KIIETOK (HEIPUIIIOBCKAST PETYIISIINS).

12. XapakTepucTHKa THUIOB JpOOJIEHUS B 3aBUCUMOCTH OT KOJMYECTBAa JKEITKa B
SUTIEKIETKE (TOJI0- MEpo- M ablIacTHYeCKoe - IEHTPOJICMAIbHOE), M0 00BeMy OJlacTOMEPOB
(MHKpO- W Meramephl, TOMO- W T€TEpOKBAaHAPAHTHbIE) M MO MPOAODKUTEIBHOCTH Kapuo- W
IUTOTOMUU (a- ¥ CHHXPOHHOE). XapaKTEePHUCTHKA THIIOB TOJOOJACTHYECKOTO JApOOJICHUS B



3aBUCUMOCTH OT B3aUMOPACIIOJIOKEHHs 0JaCTOMEPOB — PaualbHOE, CIIMPAIBHOE (AEKCHOTPOITHOE,
JICOTPOIIHOE), OUIaTepaIbHOE, POTAIIMOHHOE (YepEeayIOIIeecs) U aHaApXUIECKOE.

13. XapakTepucTHKa THUIIOB MEpPOOIACTHYECKOrO JApOOJeHUs — JAUCKOUIAIBHOE.
XapakTepucTuka a0l1acTUYeCKOro TUMa ApoOieHHs. XapaKTepUCTHKA TUIOB TOJI00JAaCTUYECKOTO
npobnenus. lluTornasmaruyeckas Jokaau3auuss MOpP(GOreHeTH4ecKUX (PaKTOpOB B paHHEM
amOpuoHaibHOM pa3Butur (A.O. KoBanesckuii, 1840-1901) — TenobnacTel, TpOX00IaCThI, MapKep
D.

14. Tacrpymsuus — omnpeneneHue, ouonornyeckoe 3HadeHue. [loHaTHe 0 3apoabIIIEBBIX
muctkax (K. bap, A.O. Kosanesckuii). [Ipunnun cienuduanocty, «rpornsl qudGepeHranmm.

15. OcHoBa (GopMHpPOBaHHUS 3apOJBIIEBBIX JHUCTKOB — MOP(POreHETUYECKUE IPOLECCHI:
anoJsipHble (MYJIBTUIOSPHAS UMMUTPALUS/MHTPECCHS, KICTOYHAs U MOPYJISIpHasl 1elaMUHAIINA),
HOJIsIpHBIE (AMUO0IMS, YHUIIOJIAPHAs UMMUTIpaLlysl, HHBarMHALMs, TOJIIPHOE BpacTaHUe). XapaKkTep
JBYDKEHUS! OJIACTOMEPOB — JMBEPIreHTHBIN, KOHBEPITeHTHBIH, HHBOMOTUBHBINA. CriocoObl 3aKiaaku
ME30JIepMbl — TEJI00JIACTUYECKHM, SHTEPOLENIbHBINA, JeTaMUHAIMOHHbIN, ponndepaTuBHBIN,
UHTpeccuBHBIA. KapTa mnpe3yMNTHBHBIX 3a4aTKOB. OJKCIpPECCHsi T€HOB 3UTOTHI M TIOSBICHHE
AKTUBHBIX KJIETOK.

16. TIlonsTue «>MOpUOHANBHON HHAYKIUWY. MIcTOpHS U CyIHOCTH siBiieHHs. OpraHu3aTop
[lInemana — mepBuuHas sMmOpuoHanbHass uHAYKUUA (G. Spemann,1921, 1924). I'ereporeHHbie
UHAYKTOPBl — BapuaHThl [EPBHYHOW OSMOPHOHAIBHOW HMHIYKIMH: apXeHIedanndeckas,
neirepeHuedannyeckas, Me30JepMalbHO-3HTOAEepMalibHas  (CIMHO-KayAajdbHas, TYJIOBUIIHO-
Me30/IepMalibHast, YHTOIepMaIbHAas ).

17. TIlpexopaanbHas IUIACTHHKA (3HTOME307EpMa), XOpA0-Me30JepMalbHbIi KOMILIEKC —
UHAYKTOp HEPBHOW TPYOKHU (TOJIOBHOTO M TYJIOBUIIHOTO OTAENOB). PoJb KenTouHo# (IJ10TOYHOM)
SHTOAECPMBI M MpPEXOpAalbHON IJIACTUHKM B (OPMUPOBAHMM CTPYKTYp TOJOBBI (MO3ra).
PernonaneHast crneunpuvHOCTh MHAYKUMHU. TpaHCKpUNIMOHHBIX (akTopbl: goosecoid, Lim-1,
Xanfl, Otx-2, HNF- [13- poxctennsbie Oenku. Cexperupyembie Oenku: Cerberus, Dickkkopf, Frzb,
Nodalpoacrennsie Oenku (romoBuoit otmen), Chordin, Noggin, Follistatin, Sonic Hedgehog
(mpeumyiiecTBeHHO, TynoBuiiHbli otaen). eFGF, Wnt3a, a Ttakke peTuHOeBas KuCIOTa
(XBOCTOBOM OTZEN).

Pa6ots! I1. Helokyna mo sMOpuoOHanbHON HHAYKLUH.

18. Ompenenenne MHIYKTOpa W KOMIETEHTHOW TKaHW, a TaK)Ke WX B3aHMMOJCHCTBHE.
OOpa3oBaHue HWHAYLMPYIOUIMX TE€HOB, JByXrpaauveHTHas runote3a (M-N- rumoresa) CakxceH,
TaiiBoneH. KommereHTHass TkaHb (pearupyromas cucreMa) — KOMIIETEHIIMs, aBTOHOMHOCTb
co3peBaHusl, 3¢ (eKT MUHUMAaIbHOM Macchl. B3auMoeiicTBUS HHAYKTOpa U KOMIETEHTHON TKaHU —
NPOHUKHOBEHHE HHIYLIUPYIOIIUX areHTOB B KOMIIETEHTHYIO TKaHb (IIyTH), TMPOCTPAHCTBEHHAS
3aKOHOMEPHOCTh B3aUMOJIEHCTBUS MHAYKTOP/KOMIIETEHTHAsI TKaHb (KpaHUO-KayAaJbHBIA U MEIHO-
JaTepadbHBId  TPagUeHT), BpPEMEHHBIE 3aKOHOMEPHOCTH B3aMMOJACHCTBUS HHAYKTOpa W
komneTeHTHOU TKaHu (I, Ditstn-T'unaan).

19. ®opmupoBaHHe NepeaHE-3aJHETO U JOPCO-BEHTPATHLHOTO NATTEPHOB HEPBHOW TPYOKH
(Hox —renb1, mapakpunnsie Gakropsl Shh, Wnt, BMP, GAP, Pair-ruli, hunchback — hb, kruppel —
kr, knirps — kni, fushi tarazuftz). XapaktepucTuka reHOB, «OTHOIICHHUS» MEKAY reHamu. Pob
basicHLH- u HTH- TpaHCKpHUNIIMOHHBIX (HaKTOPOB. YdacTHE TPAHCKPHIIIUOHHBIX (aKTOPOB
cemeiictBa Pax (Pax 3,7; Pax 6). 'omonoruunple myTd crneuu@uKaluy HelpaabHOW TKaHU Yy
MOBOHOYHBIX U wieHucrtonorux. ['omonorun BMP/Dpp; chordin/Sog; achaete, scute/Mashl; Delta,
Notch. Tenst Otxl um Otx2 y mo3Bonounsix u ortodenticle y Drosophila). I'ensr Pax 6
(mo3BoHouHbIe) U eyeless (Drosophila).

20. HepsHblii TpebeHbr W ero mpowsBoAHble. OOpa3oBaHWE HEPBHOTO TPEOHS W €ro
MPOM3BOJIHBIX (OT/ENbI — YEPENHON, TYIOBHUIIHBINA, MOSICHUYHO-KPeCTHOBRIN). Jnddepenuponka
KJIETOK HEpPBHOro rpeOHs B cuMmmnatudeckue HelpoHsl (ponb NGF) u xpomaduHHBIE KIETKH
MO3TOBOTI'O CJIOS HAJAMOYEUYHUKOB (posib TIOKOKOpTHKOWJ0B). Hepublii rpedens (HI) u ero
NPOM3BOJHBIE B pa3HBIX OTHENaX 3apojbllia. YYacTHE MOJIEKYN KJIETOYHOW aare3ud |
orrankuBaHus (ephrin, Ephr) B murpauun xnerox HI'. Ponp mapakpunHbIX (hakTOpoB B BbIOOpE
nytu nupdepennupoku kierok HI. Ponp mapakpunHBIX (HEHpOTPOPUHBI), XEMOTPOIMHBIX



(HEeTpUHBI) W perneUIeHTHBIX (cemadopuHbl, 3ppuHbI) GAKTOPOB B BHIOOPE HAMpAaBIICHUS KOHYCA
pocTa aKkCOHOB HEPBHBIX KJIETOK.

21. Mopdorenernyeckue MNpPOLECCHl, BKIIOUEHHBIE B OpraHoreHes. MesozepMa u ee
NPOM3BOJHBIE B XOJ€ cHeuu(UKauu 3a4aTKOB BIOJb OCEH 3apojbllia. DNUTETHATBHO-
ME3€HXUMHbIC B3aUMOJICHCTBUS W MUTPALUU KIETOK OINpeAenstoT (GopmMoodOpazoBaTeIbHbIE
IpoIecChl B OpraHax M TKaHSAX ME30JIepPMalbHOTO IMPOUCXOXKIEHHs. Xopaa (HOBas poiib TeHa
Brachyury). [1apakcuanbHas Me3ozepMa 1 €€ IpOr3BOIHBIC

22. ComuToreHe3 y TMO3BOHOYHBIX T€HBI TPAHCKPUIIMOHHBIX (akTopoB Pax 1,3,7;
basicHLH: hairy, paraxis/scleraxis (akTUBHOCTb TeHa hairy U MOJEKYJISIpHbIE Yachl COMHTOTEHE3a
Delta-Notch, Serrate — curnamunr, brachyury-cemeiictBo renoB). Posis curnanunra Ephrin-Ephrin
receptor (Eph) B cermenrtanuu. MHayuupyromye CUTHalIbl OT XOpAbl, HEPBHOW TPYOKH u
Me3oiepMbl OokoBoi tiactuHk (Shh, Wntl,3, NT-3, BMP4, FGF). Ckneporom, aepmaTtom,
mMuoToM. Muorenes. OOpa3oBaHHe CKEIETHOW MYCKYJIATyphl MOJ JCHCTBUEM TPAaHCKPHUIILIMOHHBIX
dakTopoB MyoD, Myf5.

23. llpomexyrouHass wme3oiepma. MexaHu3mbl GopMHpoBaHUS TOYKM (mpoHedpoc,
Me3oHedpoc, MeraHedpoc). Yuactue mapakpuHHBIX (akTopoB. Kackamnas B3auMoOakTHBAIUS
NapakpUHHBIX (AKTOPOB METaHE(PPOTEHHON ME3CHXMMBI M SIUTETUATBHBIX KJIETOK 3adaTKa
MoueTouHuka. (OOpa3oBaHue HE(POHOB U3 IMOUYEYHBIX KaHAIBIIEB, apTepUOJ, BETBALIETOCS
SMHUTENHSA 3aYaTKa MOYeTOYHuKa. Mopdorenes myréM BETBICHHUS, POJIb METAJUIONPOTHHA3 U
napakpUHHBIX (akTopoB. PazBuTre pa3nyHbIX TUIIOB MOYEK.

24. Me3ogepMa OOKOBOHM TUTACTHHKH. 3akjiaaka W oOpazoBaHue cepana. KapauoreHHas
Me30/iepMa, THUIBl KIETOK, Yy4YacTBYIOIIME€ B (OPMUPOBAHUU TMAPHBIX CEPACYHBIX TPYOOK.
CraBrieHHe CepIeYHbIX TPYOOK B €AMHYIO TPYOKY M 00pa3oBaHHE MyTEM BBIICTIMBAHUS YETHIPEX
KaMepHOro cepima. Sinus venosus u Trunkus arteriosus. JleBo-mpaBasi acHMMETpPHS CEp/Ilia.
Morekyiibl KJI€TOYHOM anre3uu, hakropsl Tpanckpunuuu Nkx2-5, MEF2C, Pitx2, Hand1, Hand2,
napakpuHHbIe (hakropsl: Xin, Nodal-related, Lefty-2.

25. Kwumeynas TpyOKa M ee NMpPOU3BOJAHBIC — >KaOepHBbIE KapMaHBI, €BCTAXHUEBBI TPYOBHI,
TUMyC, TMapa- W IIUTOBHJHAs >Keje3a, CcToMmoaeyM, runodus, 3yOsl. Mopdonorudeckas
mQepeHIMPOBKa JIETKUX, IEYCHH, ITO/DKEITYI0YHON KeJe3bl. Pa3BUTHE MPONU3BOIHBIX KTOAEPMBI
— pa3BUTHE KOXU U €€ MPUIAaTKOB. PazBuTre opraHoB ciyxa, 00OoHsHHs. Yackl cerMeHTaII|H.

26. Pa3Butne koHeyHOCTH. OcH KOHEYHOCTH. MeEXaHHM3MBI Pa3BUTHS KOHEYHOCTH.
Mopdorenes KoHeUHOCTEH Yy MO3BOHOYHBIX — 3aKjaJika MIaBHUKOB Yy pbi0 (Hox-rensr). 3akiagka
CTHUJIOTIOIUSI, 3UTOIIO IS, AyTOTIOANM, OA3UIIONH, MEeTaoIui 1 akponoauii. MopdoreneTnueckoe
none koHeuHoctu (Hox-rensl, tbx, tbx5, tbx4, pitxl, Fgf, fgf10, wnt8c). Pernonanuzamus mosms.
[Touka KOHEUHOCTH (ANMUKaIBHBIA IKTOJAEPMATbHBIN IpedeHb — TeHbl wnt7a, engrailedl, msx2, 1,
polydactylous, eudiplopodia, limbless), TpaH3utHas 30Ha (progress zone) M MoOJelb paHHEH
crienuPUKauy ¥ pacTSHKEHUS 3a4aTKOB, 30HA TOJIIPU3YIOIIEeH aKkTUBHOCTH (TeHbl sonic, hedgehog,
hoxd). Tpu ¢a3sl B pa3BUTHN KOHEUHOCTEH — mepBast ¢ s3kcrnpeccueit reHoB hoxd9, hoxd10; Bropas
¢aza u skcnpeccust reHoB (rHe3noBol marrepH) hoxd9, hoxdl1, hoxd12, hoxd13; Tperbsa ¢aza —
hoxd13, hoxd10, hoxd11. Dxcrpeccus 6enko cadherin-11, pd-cadherin.

27. TeHeTnyeckue MpOrpaMMbl pa3BUTHA. [ 'eHbl MaTepuHCKOTO () (eKTa U CerMEeHTAIUH
(gap-rensl, pair-rule -rersr u rensl nossipHocTH cermenToB) (HroccnaitH-Bonbxapn u Bumayc).
CerMeHTHI ¥ mapacerMeHThI. | 0Meo3uCHBIE (CeNeKTOPHBIE TeHBI) U TeHBI-peatn3aTopsl (JIbrouc).

28. CraHOBJeHHE JIEBO-TIPaBOM aCUMMETPHH y TIO3BOHOYHBIX. HapylieHus jeBo-mpaBoi
ACHMMETpPUH - 3epKaJbHOE PACIOJIOXKEHHE BUCICPAILHBIX OPTaHOB, OMiaTepaibHAs CHMMETpUS,
(M30mUpOBaHHAsT TETEPOTAKCHUsl), U30MEpU3M. MOJEKyIsIpHble MEXaHU3Mbl CTaHOBIICHUE
JICBOTIPABOM acCMMMETPUHM — TeHbl iu, Ird, inu), Moaens «motoka B y3enke» (nodal-flow model),
JIEBOIIPABbI KOOpAMHATOp TreH3eHOBcKoro y3enka — LRC (yieBas 30Ha y3enka M TeHbl sonic
hedgehog — shh; mpaBas 30na — activin) u skcnpeccus reHa caronte — car, fgf8, bmp, nodal, lefty2,
snail, pitx2.

29. Pa3BuTHe r1a3a mo3BOHOYHBIX — reHbl Pax6, Rx1, Six3, Shh, Pax6, ey, Six3, Eya, eya,
Optx1, optix, Otx2, otx2. I'maszuble my3elpu, HuKiIonus, CUTrHaIbHbIE MOJEKYJIbl HHIYKTOPA,
dopMHpOBaHWE TIIAKOJBI, KPUCTAJUIMHOB W TE€HBI, KOHTPOJIHUPYIOIIME OSTH  TPOIECCHI.
Crnenuduxanys HelpalbHON CeTYaTKH, MUTMEHTHOW CETYATKH, TJIa3HON OOKa.



30. AmnonTo3 kak ¢aktop MopdoreHesa.

Tema 3. «Perenepammsi. Poctr. JduddepenunpoBka. lerepMuHANUsA T10JAa U ee
MEXaHM3MBbl Y )KUBOTHBIX U Yes10Beka. @OpMbI penpoayKIHm).

1. Perenepauusi y cTpekareiabHbIX — HHTEPCTUIUAIBHBIE KJIETKUA SHTO- M AKTOJIEPMBI, TPH
HE3aBHCHUMBIX CAMOIOJIEPKUBAIOIIUX KIETOYHOM JIMHUM CO CTBOJIOBBIMH KieTKaMu. [lomyssiius
ikierok. KommeHcanus npupocTa yucia KJIEeTOK, CUTHaJIbHbIE MEeNTHAbI (MOp(OreHsl) — Helpo- u
SMUTENNATIbHBIC aKTHBATOPBI/MHIMOUTOPHI TOJIOBKI, HOTH, reHbl HA — head activator, Heady, Hym-

301. Tpu THna CTBOJIOBBIX KJIETOK. «CUTHAJI TPEBOTH» M cekperust MmopdorenoB Hym-323,
pedibim/Hym-346, CnNK?2, Farm1, reast Wnt-curaaausra.

2. Perenepanus y miaHapuil — CTBOJIOBBIE KJIETKH (HEOOJIACTHI), TE€HBI, PETYIHPYIOIIUE
pereHeparuio — pax6, sine oculis.

3. Perenepanusi KOHEYHOCTEH y MO3BOHOYHBIX. DNMUMOpQHAs pereHepanus u ee (azbl —
KOPOTKas IeCTPYKTUBHAA, [UIUTEIbHAS KOHCTPYKTUBHASA. 3a)KUBJICHUE U SIUTENINAIN3AUs TKaHEeH,
nenuddepenHnuanus, anukaibHas snuaepMmanbHas mamnouka (ADII), oOpa3oBaHue CTBOIOBBIX
KJIETOK Me30JepMalbHBIX MPOU3BOJHBIX, pEreHepanuoHHas Onactema, auddepeHmanus
0J1aCcTEMBI.

4. Poct — THOBI  POCTOBBIX  MpPOILECCOB  (IPUPOCT  Macchl, AayKCETUYECKHH,
IpoIU(EpaloOHHbIN, aKKpEUUOHHbIN, pEeKyppeHTHBIM). CkopocTth pocta. JIuHeiHbIl, He
CBSI3aHHBIN C KJIETOYHBIM PA3MHOXEHHEM, POCT. AJUIOMETPUYECKUN U KOHPOPMHBINA POCT

5. Herepmunanus nona. Mcropus Bonpoca — npeacraBieHust Apuctorens, ujaeu l'anena u
[leprama, yueHue o0 XpoMOCOMaxX, MYXKCKas JUTaMeTHs, TIeTepo- U TOMOTaMETHBIH IOJI,
reTepoXpoMocoMbl, ayrocoMbl. Pabotel JI. Jlonkactepa (1908) u T. Moprana (1909) o uzyuenuto
HACJIEIOBAHMsI CLICTIJICHHOTO C MOJIOM. ['eHeTnueckas u (peHOTUIHYecKas JeTepMUHAIUS TT0JIa.

6. ®opmbr  penpoaykiuu.  CeKCyallbHOCTh,  NEpBUYHAs  JETEPMHUHALUSA  I0JIa,
repMoGpOIUTH3M U TOHOXOPU3M, (pepoMoHBI, nuMopdu3M. MexaHu3MBbl JIE€TEPMHUHALIUU TOJA C
MIOMOUIbIO TOJIOBBIX XPOMOCOM. MOJNEKYISPHO-TEHETUYECKUE AaCIEKThl JETEepPMUHALMU I0JIa Y
npo3odmisl (X:A — Mexanusm). banancoBas teopust K. bpumxkeca (1920). 'mrannpomopdusm,
TeHBI-HyMEpaTophbl, FCHbI-ICHOMUHATOPBI, TeHbI-unciuTenn — Sisterlis-a (sis-a), sisterless-b (sis-b),
runt, sexlethal, daughterless (da). ®akropsl 3Hamenarens — rersl deadpan, her, emc, gro, sexlethal.
AnbTepHAaTUBHBIN CITaicUHT Tpex reHoB — sexlethal, transformer, doublesex, Gemok Tral, 2,
«MyKCcKoi» 6enok DsxM, «wkenckuit» 0enok DsxF.

7. BO3HUKHOBEHHE TIOJOBBIX XpOMOCOM B 3BoJioUMU. PacmmgpoBka MOJIEKYISIPHBIX
MEXaHU3MOB JeTepMUHANMK Tona y Miekonurarommx. ['ew TDF (testis-determining factor).
Boabsdossl 1 MroiiepoBbl IPOTOKU — pa3BUTHE, AMPHEPEHINPOBKA U BIUSHUE HA JIETEPMUHALIUIO
nosna. Tpu 3Tana aAeTepMUHALIMM MYKCKOro mnosia — aktuBHOCTh reHoB WT1, SF1, SRY, DAXI,
TDF, HMG6okc, SRY, Sox-9, Tas. Jlerepmunanus sxenckoro moja — DSS, DAX1, Sox9, Anh,
Wnt4a, Sry. Otnudue B MeXxaHU3Me JIETEPMHUHALIMY TI0JIa Y CyMUaThIX.

8. Herepmunarius nona y mrui (ZW-Mexanusm), y 6adbouek (ZW-mexanusm).

9. JlerepmuHanusg mnoja 0Oe3 y4acTusi MOJOBBIX XpPOMOCOM. AMQOTreHHs, appeHOTeHus,
TenureHus. AMQOreHHbIE TMapbl, CEMUTEIMIeHble U appeHOreHHble mapbl. [ammounnHas
JeTepMHUHAIUS T0Jla — TPYTHH, pabouue, MaTKU. ApPPEHOTOKCHYECKUH U TETUTOKUYECKUH BUJ
napreHoreneza. Xpomocoma PSR. JlunmnmoujgHelii JkeHCKHMII mapTeHoreHe3 (aMeHoTHYeCcKuH,
ampumukTHueckuit mapreHorenes). M. beiie (2003). I'en csd. [eTepmunarus nomna y oc.

10. TIlporamuoe ompexnencane Tona. DEHOTHITMYECKOE  ONpENeICHHWE Toia  —
nonudakropuansHas aerepmuHanus noia (F, M renst).

11. Knerouynas nuddepennupoBka. Omnpenenenue. HanMonekymsipHble CTPYKTYpPbI
T GepeHIIMPOBAHHBIX KIETOK U UX (PYHKIUH. YPOBHU PETYIALNU KIETOYHOHN auddepeHIupoBKU
— TPAaHCKPUIIUMOHHBIA, crutaiicuir u Tpa"ncnopt MPHK B murommasmy, TpaHCISLIMOHHBIN,
HOCTTPAHCKPUITIIMOHHBIN, COMAaTHYECKHUE MYTAIIUH.

12.  Perymsmms xieTodHON auddHEepeHIIMPOBKY B TEIOM 3apOJIbIIIe — «BHYTPHUKIECTOYHOE
pactmcanuey», nuddepeHUas U «KBAaHTAIbHBIC» KJICTOYHBIC ACNEHUS, POJIb MEKKIETOYHBIX
B3aMMOJICHCTBUI W MX pOJIb B «3allycke» U mojanep:kaHuu IuddepeHIpoBOK, MOJIEKYIsIpHbIE
MEXaHM3MBbl ~ MEXKKIETOYHBIX  B3aUMOJICHCTBUH,  MeXaHW4YecKue  (AKTOpBl  KJIETOYHOMN



maddepenmpoBkn. I'mmoTtesa «mayTMHHOI» cUrHanm3anuu. JlMHaAMH4eckas apXHUTEKTypa
IIUTOIUIA3MbI ¥ KJIETOYHOTO siipa. | 'eHbl, yrpaBisonue KJIeTKaMyd UM KIETKH YIPaBISIOT TeHaMU
— «KOHTEKCT-3aBUCHMOCTB» W KierouyHas auddepennupoBka. JlmHaMuyeckas YCTOHYMBOCTD
¢ GepeHIIMPOBAHHOTO COCTOSHUSI.

Pasznen II. «YacTHas ouoJsiorus Pa3MHOXKEHM S — MJIEKOIIUTAIOIIHeE.
ImoOpuorexHosornu. Tema 4. Panuue 3Tanbl pa3BUTHSA JIAHHETHUKA, pbI0, amuoOnii,
NTHID.

1. Pazeutue nannernuka. Crpoenue sunexierku. OmiogoTBOpeHHE, IpOoOJICHUE,
ractpyisinus. @opMUpoOBaHUE OCEBOTO KOMILIEKCA 3a4aTKOB.

2. PazButne am¢ubmii. Crpoenue  sinewierku. OmnogoTrBopeHue,  ApoOieHue,
ractpyisinus. @opMUpoOBaHUE OCEBOTO KOMILIEKCA 3a4aTKOB.

3. PazButne pe106. Crpoenue sitnexnerku. OIUIOAOTBOpEHHUE, IPOOJICHHE, TacTPYJISIIUS.
dopmMupoBaHUE 0CEBOr0 KOMILIEKca 3a4aTkoB. OOpa3oBaHue MPOBU30PHOTO OpraHa - >KEITOYHOIO
MEIIIKa, ero ()yHKIIHH.

4. PazButue ntull. SHneKIeTKa NTUL: CTPYKTYpa U €e 0COOEHHOCTU. TuM OII00TBOPEHUS
U Pa3BUTHUS. DBOJIONHS OMOXMMHUYECKOro cocTaBa suil. [[poOiienue u ero ocobeHHocTt. Tun
onactynsl. ['acTpymsius y nTun, ee AByx($a3sHocTh. MubIacT ¥ runodnaact. 3apoAbIIeBbIi UTOK.
[TepBuunas mosiocka. Kapra nmpe3yMnTHBHBIX 3a4aTKOB 3apojbliia NTull. @opMupoBaHUE OCEBOTO
KOMIUIEKCa 3a4aTKoB. BHe3aponbliieBble OpraHbl. AJutaHTouC. JKenTO4YHBIH MeEmoK. AMHHOH.
Cepo3sHas obonouka. Mctounuku oOpa3oBaHus U QyHKIUY.

5. IleHOreHETHYECKUE M MATMHTCHETUYECKUE TPU3HAKU B’ PA3BUTHH JIAHIICTHUKA, aM(pUOHit
Y pbIO U NTHLL.

Tema 5. «ITanbl pa3BUTHA MJIEKONUTAIOLINX.

Cucrema MaTb-BHE3apOABILICBbIC OPTraHbI-TIJIOM.

Pabora B Ja0opaTopuM KJIETOYHBIX TEXHOJOTHH (MPAKTHKOOPHEHTHPOBAHHAS
JAeATEeJIbHOCTD)».

1. Pa3Butue MiekonuTammux (Ha IpuMepe yesnoBeka). SniekeTka MIeKOMUTaIOIUX

¢byHkunoHanbHass Mopdororus. Tum omnogoTBopeHus U pasButus. JpoGnenue. Tumn
Onactynel. [actpymsmusi, ee crnocoObl. @POpMHUPOBAaHHME OCEBOIO KOMIUIEKCA 3a4aTKOB.
BHe3apoaplieBble OpraHbl: )KEJITOYHBIM MENIOK, ajulaHTouc. AMHUOH. [Inanenra. Tumnsl mianeHr.
[TnaneHTa Kak BpeMeHHas )keJie3a BHYTPEHHEN CeKpeLnu.

2. Ilonstne o cucreme "MaTh - BHE3apOJbILIEBbIE OpraHbl - mion". MMMyHoJIornueckue
B3alMOOTHOIIEHHSI OpraHM3Ma MaTepu U IJI0/1a.

3. Opranu3zanus NOMeIeHus U1 KyJIbTUBUPOBAHUS KJIETOK. PeXXHUM paboThI.

4. Mero Ky/lbTUBHPOBAHUS KJIETOK — 3Tallbl TEXHOJIOTMH Nony4yeHus. [lacnopruzanusi.

Tema 6. «IIpo0eMbl KJIOHMPOBaHNS KUBOTHBIX. PenpoAyKTHBHbIE TEXHOJIOTHM.

1. IlpoGnema KJIOHMpPOBaHUS JKUBOTHBIX. Ilytm pemeHun, cnoxHocTH. IlepBbie
skcriepuMeHThl o kioHupoBannio (K. Unnmencn). Pa6otsr k. Mak-I'para u JI. Conrepa (1984),
JLM. Yaitnaxsna (1987), C. Yumnancen (1989), . Bunbmyr — kioHupoBaHue oBeuku Jlomim
(1997). P.

Anarumaun (1998) kOHHpPOBAHUE MBIIIEH.

2. CIOXHOCTH TPAKTUYECKOTO TPUMEHEHHUsS] KIOHHUPOBAHUS B CO3JIAHMH TOYHBIX KOIHHA
OpPraHU3MOB-IOHOPOB. DTUYECKUE BOMIPOCHI.

PenponykTuBHBIE TeXHONOrMH. BaHK criepMbl, JOHOPHI criepMbl. BHyTpuMaTOouHas HHCEMHU-

HaIMsl, BCIIOMOTATeIbHbIM X3TUMHT, BpiOopouHbIil mepeHoc omHoro smoOpuona (eSET),
HUKCH, Untpatybapusiii nepenoc ramer (I'MPT), Uutparybapusiit nepenoc 3urotsl (3UDT),
TOPMOHANIBHAsI CTUMYJISIIIUS CyNnepoBy/sinuu, CypporaTHoe MaTepHHCTBO, DKCTPAaKOPIOpaIbHOE
omtogotrBopenue (9KO).

PenpoayKTHBHBIE TEXHOJOTMU B JKUBOTHOBOJCTBE, 3BEPOBOJACTBE M B COXPAHEHUU
reHo(oHAa peAKUX U UCUE3AIOIINX KUBOTHBIX.



Bonpocwt 0na ouckyccuu

1. IIpeameT u UCTOPHUS CTAHOBJICHUS OMOJIOTHH Pa3BUTHS (IMOPHOIIOTHS).

2. OmooTBOpeHue — OMOJIOTHYECKOe 3HaueHHe, THUMbL. B3auMmopeWcTBue ramer —
aKpOCOMHOE€ ¥  KOopTuKanbHas  peaknus. Curamus.  Ooruia3mMatudeckas — cerperamusi.
Juddepennnanbaas akTHBHOCTh T€HOB.

3. LuroruiazmMaTideckas Jokaiau3anus MopdoreHeTnuecknx (HhakTopoB B paHHEM IMOPHO-
HasnbHOM pazBuTuu (A.O. KoBanesckuii, 1840-1901) — tenobmactsl, TpoxobaacTel, Mapkep D.

4. TuddepennnanpHas akTHBHOCTh TeHOB. CeJEKTOpHBIC TeHbI, [laTtTepH 3Kcmpeccun —
pEerHOHaNbHAs CHeNU(UKAINS 3apOJIbIa: TPEAONPEeIICHIUE TOJI0KEHUST OYIYIIMX OpPraHOB —
MOp(OTreHETUYECKHE TTOJISL.

5. BO3HMKHOBEHHE MOJIOBBIX XPOMOCOM B 3BOJIFOIIHH.

6. YpoBHHM peryisiuuu KiIeTo4HOH auddepeHunpoBKH — TPAaHCKPUTIIIMOHHBIHN, CIUTACUHT U
tpancnopr MPHK B mmromnasmy, TpaHCISIIMOHHBINA, MOCTTPAHCKPUIIIMOHHBIH, COMATHYECKHE
MYTAaIHH.

Temwt 0oknaoos

XapakTepucTruKa OHTOI'€HE3a.

["ameTorenes (ooreHes) — nepuoOAM3alMs, XapaKTePUCTUKA 3TAIIOB.

["ameTorenes (criepMaTorenes) — Nepuoau3alus, XapakTepruCTUKa 3TAroB.

Meiio3 — MexaHu3M, dTalbl BUIBIL.

OyHKIIMOHATBHAS MOP(OIOTHS raMeT.

Mopdo-pyHKLnOHATbHAS OpraHU3aUs CEMEHHHUKOB.

Mopdo-dyHkuroHambHast MOPGOIOTHS SIMIHHKA.

JpoOrienne — GMONIOTHYECKUN CMBICI, MEXaHU3M, XapaKTepUCTUKA 0JIaCTOMEPOB, THUIIBI,
MopdoreHeTndeckrue GaKTophl.

9. lactpynsnust — OMOJNOTMYECKUH CMBICH, MOHATHE O 3apOABILEBBIX JIMCTKAX,
SMOpHOHAIbHAS ~ WHAYKIUS, TETCPOTSHHBI  HWHIYKTOPHI W KOMIIETEHTHOCTHAas  TKAaHb.
JuddepenumpoBka HelpoINMUTENHATBHBIX KJIETOK. ' ncTOreHes.

10. Opranorene3 — Me30/1epMa U €€ NMPOU3BOIHBIE, COMUTOTEHE3 — CKIEPOTOM, MHOTOM,
JIepMaToOM U UX MPOU3BO/IHBIE. Pa3BuTHE KOHEUHOCTH, TJ1a3a.

11. Anonro3 — kak ¢akTop Mopdorenesa.

12. Perenepauus — crnocoObl BOCCTAHOBJIEHUS YTPAaue€HHBIX YacTel, TIeHEeTHYECKHH
KOHTpOJIb perenepanuu. Perenepaiius y 6ec- 1 HO3BOHOUYHBIX )KUBOTHBIX.

13. Poct — THIBI, CKOPOCTH.

14. JlerepmuHanusi mojia — HCTOpUsSl BOMpoca, (OPMBI PENPOIYKLIUU, MEXAHU3MBI,
BO3HUKHOBEHHUE MOJIOBBIX XPOMOCOM B 3BOJIIOLMU. JleTepMUHAaINA KEHCKOTO 101, JeTePMUHALIUS
noJia 6e3 y4acTus MmoJioBeIX XpomocoM. [Iporamuoe onpeznenenue noia.

15. Kuerounas nuddepeHIMpoBKa — ypOBHH PETYISAILUH, TeHbl TUPPepeHIIUPOBKH.

16. Pasputme nannerHuka. CrpoeHue siinekieTkd. OIIOJOTBOPEHHE, IpOOJICHNE,
ractpynauus. DopMupoBaHHe 0CEBOT0 KOMIUIEKca 3a4aTKoB. Kapra npe3syMnTHBHBIX 3a4aTKOB.

17. Pasutue amoubuii. Crpoenue situexnerku. Oruiog0TBOpeHUE, IpobIieHue,
ractpynauus. DopMupoBaHHe 0CEBOT0 KOMIUIEKca 3a4aTKoB. KapTra npe3syMnTHBHBIX 3a4aTKOB.

18. PasButme pr10. CTpoeHue sinexineTkn. OMIOA0TBOPEHUE, APOOIICHUE, TaCTPYIISIIHSL.
dopMHpOBaHUE OCEBOr0 KOMIUIeKca 3adaTkoB. [IpoBu3opHblii opran. Kapra mnpe3ymMnTHBHBIX
3a4aTKOB.

19. PasButue nruu. Crpoenue siineknerku. OmiogoTBOpeHue, IpodieHne, racTpyssius.
dopmMupoBaHUE OCEBOr0 KoMIuiekca 3auaTkoB. IIpoBusopnble opransl. KapTa mnpe3yMOTHBHBIX
3a4aTKOB.

20. Pa3zButne muekonmratomux. Ctpoenue sinekineTkd. OIIOIOTBOPEHHE, IPOOIICHHE,
racTpysisuus.

dopmupoBaHUE 0CEBOTO KOMILIEKCa 3a4aTKOB. KapTa mpe3yMnTHBHBIX 3a4aTKOB.

21. TloHsTHE O CUCTEME «MAaTh-BHE3aPOIBILIEBBIC OPTraHbl — IUIOIY.
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22. KiioHMpoBaHUE KUBOTHBIX — UCTOPUS, IIYTH, PEIICHHUS, CII0)KHOCTb.

23. PenpoayKTHBHBIC TEXHOJOTHH - BHYTPUMATOYHAS WHCEMHHAIIWs, BCIIOMOTATEIbHBIN
XATYMHT, BBIOOpOYHBIM TepeHoc omHoro 3moOpuoHa (eSET), MKCU, uHTpaTyOapHBI NepeHoC
ramer (TUDT), wuntparybapubiii mnepenoc 3urotel (3UDT). CypporatHoe MaTepHHCTBO,
DKcTpakopropanbHoe omiogoTBopenue (9KO).

24. PenpoIyKTHBHBIC TEXHOJIOTMH B XKHBOTHOBOJICTBE, 3BEPOBOJCTBE M B COXPAHCHHUU
reHo(oHAa PEAKUX U UCUE3AIOIINX KUBOTHBIX.

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCHOIb306AMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATIBL:

1. Antonora E.N. buonorust pa3Butus, pa3MHOKEHUS U SMOPHUOTEXHOJIOTHU — Y JIbSTHOBCK:
VYal'llY um. MU.H. Ynesguosa, 2016. — 100 c.

5. TlpuMepHble OLEHOYHbIE MAaTepUAJbI JJsi NPOBeAeHHUS TEKYylero KOHTPOJIA
ycIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXcs 1Mo JUCUUILINHE

Opranu3anusi 4 NpoBe/ieHHe aTTeCTAIlMU MaruCcTPaHTa

®I'OC BO B cOOTBETCTBUM € NIpHUHLMINAMU bOJOHCKOro mnpouecca OpHUEHTHPOBaHBI
NPEMMYIIECTBEHHO HE Ha COOOIIeHne 00yJaromeMycss KOMIUIEKCa TEOPETHUECKUX 3HAHWH, HO Ha
BbIpa0OTKY y MarucTpaHTa KOMIIETEHIIMHA — JMHAMUYECKOro Habopa 3HaHWM, yMEHHH, HaBbIKOB U
JMYHOCTHBIX KauyeCTB, KOTOPBIE MO3BOJIAT BBIIYCKHHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATBHO PEaTN30BbIBATHCS.

B npouecce onieHKH MarucTpaHTOB HEOOXOAMMO HCIOJb30BaTh KaK TPAIUIIMOHHBIE, TaK U
MHHOBAI[MOHHBIE TUIIbI, BUABI U (hOpMBI KOHTPOJIS. [IpH 3TOM OCTENEHHO TpaMIIMOHHbIE CPEICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO I10AX0/la, a WHHOBALIMOHHBIE CPEJCTBA
aJaNTUPOBAHbI JJI IOBCEMECTHOIO IPUMEHEHUS B POCCUMCKON BY30BCKOM IPAKTHKE.

Ienbr mpoBeneHusi arrecTaluM — IPOBEpPKAa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbI
JUCLUIUTMHBI-IPAKTHKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomexyTouHasi aTTecTALMA OCYIIECTBIISETCS B KOHLIE CEMECTPA U 3aBEpLIACT U3y4YEHUE
JUCLUIUIMHBL, TIOMOTaeT OLIEHUTh KPYMHBIE COBOKYIHOCTH 3HaHUM M yMEeHMH, (hopMHUpOBaHHE
ONPEAECICHHBIX KOMIIETCHIIMN.

OLICHOUHBIMU CpEJICTBAMH TEKYIIETr0 OLIEHUBAHMS SIBISIIOTCA: TPYIIOBBIE OOCYXJIEHUS,
npakTHueckue paboTel, pedepaTsl ¢ mpe3eHTauussMU. KOHTpoib yCBOEHHsS Marepuayia BeIeTCs
PETyJISIpHO B TEUEHUE BCETO CEMECTpa Ha J1a00paTOPHBIX 3aHATHSIX.

No

o/

CPEJICTBA OHEHUBAHMWA,
HCIIOJIB3YEMBIE JUUISl TEKYLIETO OLICHUBAHUS
nokasaressi opMHUpOBaHHsI KOMIETEHIIUH

OObpazoBaTenbHbIE
PE3YIBbTATHI AUCHUITIINHBI

OuneHoYHbIE CPEACTBA 1A TeKYLIei
aTTecTaluu
OC-2 YuebHas 1ucKyccus
OC-3 YcrHblii onpoc
OC-4 JIabopatopHas pabota
OC-5 Jloknaj ¢ mpe3eHTanuen

OneHoYHbIE CPENCTBA IS IPOMEKYTOUHOM
aTTecTaluH
OC-3 3ager B ycTHOU popme

OP-1 IIpumeHsieT 3HaHUS
CTaHJAPTHBIX U UHBIX METOIHMK
oTbopa, TPaHCIOPTUPOBKA U
poOONOArOTOBKY MPO0
OP-2 Biageer 0a30BBIMU U
CMELUATU3UPOBAHHBIMU METO/IaMH,
B 3aBUCUMOCTH OT THIIa
Ouomarepuaia u MOCTaBICHHBIX
3aga4 OP-3 I[IpoBoauT ananus
COBPEMEHHOM JUTepaTypHl,
MOCJIETHUX JOCTIKEHHIA B 00JIaCTH
YMOPHUOIIOTUN




OnrcaHue OIEHOYHBIX CPEACTB W HEOOXOAMMOTro 0o0OpyAOBaHHS (JIEMOHCTPAIMOHHOTO
MaTepuaia), a TaKkKe MpoUeAypbl M KPUTEpUM OLEHUBAHUS WHIUKATOPOB JIOCTH)KEHUS
KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (OPMHPOBAHMS B MPOIECCE OCBOCHHUS 00pa30BaTCIIbHOM
HpOI‘paMMBI HpeZ[CTaBJIeHBI B CDOHIIG OILICHOYHBIX CpeZ[CTB JUIA TGKYH_IGFO KOHTpOHH yCHeBaeMOCTI/I
U MPOMEKYTOYHOW aTTeCTallid [0 JUCHUIUIMHE «OMOPHOTEXHOJOTHH C OCHOBAaMHU OHOJIOTHH
pa3BUTHS.

Mamepuanst, ucnov3yemole 011 MmeKyuie2o KOHMpPONsA yCReeaemocmu
o0yuarwuxca no OucCyuUnIuUHe

MaTepI/Ia.HBI AJId OpraHu3anuu TCKyH.[CfI arTeCTaluu NpcACTaBJICHBI B m5 IMporpaMMal.

Mamepuanst, ucnoibyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
o0yuarwuxca no oucyunaune

OC-3 3auer B ycTHOIi dopme
[IpumMepHBIi epeyeHb BOMPOCOB K 3a4eTy B YCTHOI (hopme

1. [IpeameT u uUCTOpHUS CTAHOBJIEHUS OWONOTUU pa3BUTHS (3MOpuosorus). OmnpeneneHue
Oouosornu  pa3ButusA. Ilonstue o  QgopmooOpazoBanmu  (MopdoreHe3),  KICTOYHOM
muddepermmporku (muddepentmanus, nuroauddepeHupoBKa), pocT.

2. O0mas xapakTepuUCTHKa U TMEepUOAU3alMs OHTOreHe3a (MHAMBUAYAILHOTO Pa3BUTHS).
buonoruueckuid cMbICII TOJOBOrO pa3MHOXKeHus. ['‘amerorenes — ormnpexaeneHue, o0mas
xapaktepuctuka. [lepuonuzanus rameroreneza. CrocoObl crenupuKauy KIETOK MOJOBOW JIMHUN
— 3MUI€HETUYECKUN U TpeOpMallOHHBIN.

3. Meiio3 — 6uonornueckoe 3Ha4eHue, onpeaesieHUue, STalbl.

4. Dran pa3MHOXXEHHS OOTE€He3a. XapaKTepUCTHKA dTara pocTa/KOMMUTALINHU, CO3PEBAHUSI.
BrnusiHue nmojoeHust 0oluTa B MATEPUHCKOM OpraHU3Me Ha MOJIIPHOCTD OOLIUTA.

5. XapakTepucTuka dTana (OPMHUPOBAaHUS CIIEPMATOreHe3a. OTambl CHEPMHUOTEHE3a.
I'eneTnyeckuii KOHTPOJIb. ['OpMOHANIBHAS PETYIIALUSA OOT€HE3a U CIIEPMATOT€HE3A.

6. ®ynkuonanbHas Mopdosiorus ramer. SifnexieTka. JBONONUOHHBIE THITBI OOT€HE30B.
Knaccugukanus sSiLIeKIeTOK MO KOJIWYECTBY M PACIOJIOKEHHIO JKEJITKa B  I[MTOIUIA3ME.
®yHK1MoHaNbHasE Mopdoisorusa crnepmaro3onna. Knaccuduxamus cnepmaro3zonioB. CXoncTBo U
pa3ianyns OoreHesa u criepmaroresesa. OTianuns MOJIOBBIX 1 COMaTHUYECKHUX KIIETOK.

7. MopdodyHKIIMOHaIbHAS OpraHu3alys SUYHIKA U CEMEHHUKA.

8. OmnooTBOpeHUe — oIpejiesieHue, 3HauyeHne U (YHKUUHU (penpoIyKTHBHAs, MOJIOBas).
Tunsl: MOHO- U TOJHCIEPMUS, HApYXKHOE M BHyTpeHHee. [lapTeHorenes, rMHO- M aHIPOTEHE3.
dopmupoBaHue MpecTaBleHre 00 OMI0J0TBOPEHHH.

9. JlucranTHOE B3aUMOICHCTBUS raMeT. KOHTaKTHBIE B3aMMOICHCTBHS TaMeT. AKpOCOMHAsI
peakuus (akTUBalMs — crnepMmaro3ouga). JlBa TUma  aKpocOMHOM  peakiuu. Perymsauus
IIPOHUKHOBEHUS CIIepMUs B SHIIO.

10. KoprukanpHast peakuusi (akTuBauus sifueknaerku). CriepmMaro3ou] BHYTpH sifla.
Cunramusi. CHHKapuoOH. 3UroTa.

11. TIlIpeobpa3zoBaHMe IUTOIUIA3MbI SHIIEKIETKH. MopgoreHeTH4ecKue AeTepPMUHAHTBHI.
Kenrsiit/cepsiit cepr. OoriazmaTHdecKast cerperarusi.

12.  JTuddepennmanbHas akTUBHOCTh TeHOB. CeneKTopHbIe TeHbl, [laTTepH skcnpeccun —
pervoHalibHas creuu@ukanus 3apoJipliia: MPEeAONpeeleHHe MOJ0KEHUsI OyayluX OpraHoB —
MOp(OreHeTHYEeCKHE OIS,

13.  Onmnpenenenue. buonornueckne byHKIMHA TPOOICHHUS: CTAaHOBJICHUE
MHOT'OKJIETOYHOCTH, HOPMaJIN3alMsl SA€PHO-IUTOINIA3MAaTUYECKUX OTHOLLIEHUH, O0IUIa3MaTUYECKas
cerperanusa. MaxkTopsl, ONpeNesIONIe MPOCTPAHCTBEHHYIO OpraHU3alluio0 JENeHUN IpoOieHusl.
Xapakrepuctuka OmacromepoB. OOmast opranuzanus Onactynbl. [umnotessl ¢GopMupoBaHHS
OyacTouemny.

OyHKIMHU 01aCTOLEIH.



14. Oco0GeHHOCTH KJIETOYHOTO IHKJIA B TMEepuoj ApodseHus. Mexanu3m GopMHUPOBAHUS
6opo3n apoGnenus. IlpaBuno I'eprBura-Cakca. 3aKOHOMEPHOCTH 3aKJIaJKH IEPBBIX 00pO3.
npo6nenus. Tpu runoTessl KOOpAUHALMK Kapuo.- U HUTOKKMHe3a. 3akoH Jlpuia u aBa crnocoba ero
TOJIKOBaHHUA. Perymsiuyst 1poOieHus nyTeM COpTUPOBKH KJIETOK (HEAPHUILIOBCKAs PETYIIALINS).

15. XapakTepucTuKa THUIOB JpOOJIEHHS B 3aBUCUMOCTH OT KOJMYECTBA JKEITKa B
AULEKIEeTKEe, 1O 00beMy OJIaCTOMEPOB M IO TPOJOIDKUTEIBHOCTH Kapuo- H IIUTOTOMHH.
XapaKTepuCTUKA TUIIOB rojI00IaCTHYECKOro JpoOJeHHs B 3aBUCUMOCTH OT B3aMMOPACIOI0KEHUs
OmacTomMepoB. XapaKTepUCTUKA TUIIOB MEPOOIACTHYECKOTO APOOIICHUSI.

16. Tacrpymsuus — omnpeneneHue, ouonorudyeckoe 3HadeHue. [loHaTHEe 0 3apoJbIIEBBIX
muctkax (K. bap, A.O. Koanesckuii). [Ipunnun cienuduaHocTd, «Tpornsl qudGepeHmanmm.

17.  OcHoBa popMupoBaHUs 3apOJBIIIEBIX JTUCTKOB. XapaKkTep ABMKEHUS OJIacTOMEPOB.
Crioco0b! 3aknaaku Me3oaepMbl. Kapta mpe3yMOTHBHBIX 3a4aTKOB. DKCIPECCUS] T€HOB 3UTOThI U
MOSIBJICHHE aKTUBHBIX KIICTOK.

18. TIlonsatue «3mMOpuoHaNbHON MHAYKIKNY. McTopus u cymHocTs saBiaeHus. Opranusarop
[IImemana — mepBuYHas >MOproHaNbHAs WHAYKIMA. Kinaccupukanus uaaykropoB. OnpeneneHue
MHIYKTOPA U KOMIIETEHTHOM TKaHH, a TAK)Ke UX B3aUMOJieiicTBUE.

19. ®opmupoBaHme mepeaHE-33JHETO M JOPCO-BEHTPAIHLHOTO MATTEPHOB HEPBHOM
TpyOku. HepBHBI TpebeHb M ero mnpousBoaHble. OOpa3oBaHME HEPBHOTO TIpeOHS U €ro
npou3BoaHbIX. JuddepeHnnpoBka KIETOK HEPBHOrO TpeOHS B CHUMIATHYECKHE HEWPOHBI M
XpoMa(UHHBIE KJIETKHM MO3TOBOIO CJIOS HAJINOYEYHUKOB (POJib INIFOKOKOPTUKOMIOB). HepBHBIN
rpedenp (HI') u ero mpomsBoaHbIE B pa3HBIX OTIENAX 3apOJbIIIA. YYacTHE MOJIEKYJ KJIETOYHOU
aare3uu u orraakuBaHus (ephrin, Ephr) B murpanun kierok HI'. Ponb mapakpuHHBIX (DakTOpoB B
BeIOOpe myTn auddepenunpoBku kiaetok HI.

20. MopdoreneTrueckue NpoLECcChl, BKIIOUEHHBbIE B OpraHoreHe3. Mesozepma U ee
NPOM3BOJHBIC.  DNUTETUATFHO-ME3EHXUMHBIE  B3aUMOJICHCTBHS M MHIPalldid  KJIETOK U
¢dopmooOpa3oBaTesibHbIe MPOLECCHl B OpraHax M TKaHAX Me30/1epPMajbHOI0 IPOMCXOXKIECHUS.
Xopnaa (HoBas poib reHa Brachyury). [lapakcuansHas Me3oaepma i €€ IpOU3BOTHBIC.

21. ComuroreHes y MO3BOHOYHBIX I'€Hbl TPAHCKPUMNLIMOHHBIX (akTopoB. CKiepoTom,
nepMarom, MUOTOM. Muorene3. OOpa3zoBaHUE CKEJIETHOM MYCKYJIaTyphbl.

22. llpomexyrouHass Me3ozepma. MexaHu3Mbl (GOpPMHUpPOBaHUS TOYKM (TpoHedpoc,
Me3oHedpoc, MmeTtaHedpoc). ODNUTETUaTbHO-ME3eHXMMHBIE —B3aumojeicTBus. OOpazoBaHue
HE(pPOHOB M3 IMOYEUYHBIX KaHAIBIEB, apTEPHUOJI, BETBAILIETOCS SMMUTENMS 3a4aTKa MOYETOUHUKA.
Mopdorenes myTém BETBIEHHS, POJIb METAJUIONPOTHMHA3 M MapakpuUHHBIX (akTopoB. Paszpurtue
Pa3JINYHBIX THIIOB MOYEK.

23. Me3ogepma OOKOBOH MIacTWHKH. 3akiiajka W oOpa3oBaHuMe cepana. Kapamorennas
Me30/IepMa, TUIIBI KJIETOK, Y4aCTBYIOIIUE B ((OPMHUPOBAHUH MTAPHBIX CEPACYHBIX TPYOOK.

24. Kwumeynas TpyOKa W ee MPOW3BOJHBIC — >KaOepHbIE KapMaHBI, €BCTAXHUEBBI TPYOBHI,
TUMYC, Tapa- M IIUTOBUIHAs Kele3a, CTOMOJAeyM, rumno¢us, 3yobl. Mopdonornyeckas
b depeHIIMPOBKa JETKUX, IEUEHH, MOIHKETYJ0UHOM jKene3bl. Pa3BUTHE MPOU3BOIHBIX AKTOIEPMBI
— pa3BUTHE KOXH U ee MpUIaTKoB. Pa3BuTHe opraHoB ciyxa, 000oHsAHUsA. Yackl cerMeHTaluu.

25. PazButne KoHe4HOCTH. OCH KOHEYHOCTH. MeEXaHHW3MBl DPa3BUTHS KOHEYHOCTH.
Mopdorene3 KoHeuHOcTel y TO3BOHOUHBIX. CTaHOBJIEHHME JIEBO-TIPABOM aCUMMETPHH Y
M03BOHOYHBIX. HapyieHus eBo-npaBoit aCHMMETPUH - 3€pKaIbHOE PACIIONIOKEHNE BUCLEPATIbHBIX
OpraHoB, OHaTepaibHasi CHMMETPHS, U30MEPU3M.

26. Pa3BuTHE I1a3a MO3BOHOYHBIX. ATIONTO3 Kak (akTop MopdoreHesa.

27. PereHepanus - UCTOPHUs OTKPBITUS U OCHOBHBIE MOHATHA. CrIOCOOBI BOCCTAHOBIIECHUS
yTpaueHHbIX  YacTed —  pereHepauudoHHass  Omacrema, snumMopdo3,  MoOpQOJaKCUCHI,
¢u3monoruuecKas pereHepanyss M TEHeTHYecKas MporpaMma KOMMMTHUPOBAHHBIX —KJIETOK,
sHAOMOpP(DO3bI, THUMlep- U TUNOMOp(do3bl, rerepoMopdosbl. PereHepaiusi y cTpekaTelbHBIX —
UHTEPCTULMAIBHBIE KJIETKM DHTO- M HKTOJEPMbI, TPH HE3aBUCHUMBIX CaMOMNOIEPKUBAOLINX
KJIIETOYHOW JIMHMM CO CTBOJIOBBIMH KJeTKamHu. Perenepanus y 1uiaHapuid. PereHepanus
KOHEYHOCTEH Y MO3BOHOYHBIX.

28. Poct — THIBI pocToBBIX TporeccoB. CkopocTs pocrta. JIMHEWHBINA, HE CBA3aHHBINA C
KJICTOYHBIM Pa3MHOKEHUEM, POCT. AJIJIOMETPUUYECKHI U KOH()OPMHBIN POCT.



29. Jlerepmunanms noja. Mcropus Bompoca.

30. ®opmer pempoxykuuu. CeKcyalbHOCTb, TMEpBUYHAs  JACTEPMUHAIMS  IIOJIa,
repMo(poIUTU3M U TOHOXOPU3M, (PEPOMOHBIL, AUMOP(DU3M.

31. MexaHu3mMbl  JETEPMHMHAIMM  TO0Ja C  TOMOIIBIO  TOJIOBBIX  XPOMOCOM.
MoekynsipHOTeHEeTHYEeCKHE aCHEeKThl JIeTepMHHALUU Toja y Apo3odmibl (X:A — MeXaHHU3M).
banancoBas Teopust K. bpumxeca (1920). ['mnanapomopdusm, reHbI-HyMepaToOpbl, T'€HbI-
JICHOMHHATOPBI, TeHbIYUCAUTENN. DAKTOPHI 3HAMEHATEJIS.

32. BO3HHKHOBEHHE IOJIOBBIX XPOMOCOM B 3BOJIONMH. PacmmdpoBka MONEKyISIpHBIX
MEXaHU3MOB JIETEPMHUHALIUY 110J1a Y MIIEKOIMTAIOLIHX.

33. JlerepmuHauus XeHcKoro nojia. Ominyve B MEXaHHM3ME JETepMHUHALMM I0JIa Yy
CyMYaThbIX.

34. Jlerepmunanms mona 'y nrun (ZW-mexaHu3Mm), y 0abodexk (ZW-mexaHU3M).
Jerepmunanust moja 0e3 y4yacTusi ITOJIOBBIX XpOMOCOM. AMQOTeHHUs, appeHOTeHHUs, TEIUTCHHUS.
AMporeHHble Mapbl, CEMUTEIUICHbIE U APPEHOTCHHbIE Mapbl. [amionHas 1eTepMUHALUS 0J1a —
TPyTHH, paboune, MaTKU. ApPpPEHOTOKCHYECKHMH U TEIUTOKMYECKH BHJ MapTEHOTeHE3a.
Xpomocoma PSR.

JuruioniHbIi J)KeHCKUN apTeHoreHes (ameiioTnyeckuii, aMpUMHUKTHUECKUN TAPTEHOT€HE3).

35. Ilporamnoe onpenenenue 1nona. @DeHOTHNHYECKOE ONpeAeieHHe Imoja —
nosmdakropuaibHas nerepmunanus noia (F, M rensr).

36. Knerounas auddepenuuponka. Omnpenenenune. HanmonekynsipHble CTPYKTYpbI
¢ GepeHIIMPOBAHHBIX KIETOK U MX (DYHKIHU. Y POBHU PETrYISALNHU KIeTouHOU auddepeHnnpoBKy.
Perynsauus knerounoit auddepeHunpoBKY B 1IEIOM 3apObIILIE.

37. PazButme maHnernuka. Crpoenme siinexnerkn. OmIoA0TBOpeHUE, ApoOIeHUE,
ractpynauusi. PopMupoBaHre 0CEBOT0 KOMIUIEKCA 3a4aTKOB.

38. PazButne ampubmii. Ctpoenue sinexnerkd. OIUIOAOTBOpPEHUE, ApOOJICHUE,
ractpynauus. PopMupoBaHre 0CEBOT0 KOMIUIEKCA 3a4aTKOB.

39. PaszButhe pri6. Ctpoenue siinekierkn. OMIog0TBOpeHHE, ApoOIeHHE, TacTPyIIsALus.
dopMHUpOBaHUE OCEBOTO KOMIUIEKca 3auaTkoB. OOpa3oBaHuE MIPOBU30PHOIO OpPraHa - >KeJITOYHOIO
MeIIKa, ero QyHKINH.

40. PasButue nTHH. SHnexkieTka NOTUI CTPYKTypa U ee ocoOeHHocTH. Tun
OIUIOIOTBOPEHUSI M Pa3BUTHUSA. OBOMIONMS OMOXMMMYECKOTo cocTaBa suil. [[poGnenue u ero
ocobenHocti. Tun Omactynsl. [actpynsuus. Kapra npe3yMNTHBHBIX 3a4aTKOB 3apojbllia MTHLI.
dopMupoBaHHE OCEBOIO KOMIUJIEKCa 3a4yaTkoB. BHe3apopblleBble oOpraHbl.  AJUIaHTOMUC.
XKenrounsit memok. AmHHMOH. Cepo3Has oOoiouka. McTouHuku oOpa3oBaHUS M (DYHKIMH.
[leHoreHeTHueCcKUe MPU3HAKU PA3BUTHS MTHII.

41. SliiuekieTka MIEKOMUTAOMUX: (yHKIIMOHAIBHAs Mopdotorus. Tum omio10TBOpeHus
u pazsutus. Jpobnenue. Tun Omactynsl. [actpynsamnus, ee cnocoObl. POpMHPOBAHHUE OCEBOTO
KOMIUIEKCa 3a4aTKOB. BHe3apobllIeBble OpraHbl: JKEATOYHBIM MEIIOK, AJUIAHTOMC. AMHHOH.
ITnanenTa. Tunel maneHt. [InanenTa kak BpeMeHHas KeJie3a BHYTPEHHEW CEKPELHH.

42. TlonsaTHe o cucteMe "MaTh - BHE3apOAbIllIeBble OpraHsbl - ioa". MMmyHomoruueckue
B3aMMOOTHOIIEHHS] OpraHu3Ma MaTepu U IJI0/1a.

43. Tlpobnema KIOHMpPOBAaHUS JKUBOTHBIX. Ilytm pemenun, cnoxHocTH. IlepBbie
OKCIIEPUMEHTHI 10 KiIoHupoBaHuio. Paborer k. Mak-I'pata u JI. Contepa (1984), JL.M.
Yaiinaxsaa (1987), C. Yumnancen (1989), 5. BunsmyT — kinonupoBanue oBeuku Jommu (1997). P.
Snarumaunn  (1998) knonumpoBanue Mbimei. CIOXHOCTH  MPAKTHUYECKOTO  MPUMEHEHHS
KJIOHMPOBAHMS B CO3/IJaHUU TOYHBIX KON OPraHU3MOB-TOHOPOB.

44. PenponyKTUBHBIE TEXHOJOTMU. baHK crepmbl, JOHOpHI crepMbl. BHyTpuMarouHas
MHCEMUHAIMsI, BCIIOMOTaTEeNbHBIM XATYUHI, BpiOopounslii mepeHoc oanoro smoOpuona (eSET),
HUKCH, Untpatybapusiii nepenoc ramer (IMPT), Uutparybapusiii neperoc 3urotsl (3UDT),
TOPMOHANIBHASI CTHMYJISIIIMS CyNepoBY/sinuu, CypporaTHoe MaTepHHCTBO, DKCTPaKOpIOpaIbHOE
omtogotrBopenue (9KO).

45. PenpoayKTHBHBIE TEXHOJOTHH B >KMBOTHOBOJICTBE, 3BEPOBOJICTBE U B COXpPaHEHUHU
reHo(oHAa peAKUX U UCUE3AIOIINX KUBOTHBIX.



B xoHIe n3yueHust JUCUMITIMHBI TOABOAATCS UTOTU pabOThl MarnCTPAHTOB Ha JICKIUOHHBIX U
71a00paTOPHBIX 3aHATHSX IIyTEM CyMMHUPOBaHHs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpa.

KpnTepml OlleHUBAHUSA 3HAHUM oﬁyqamumxcﬂ mo JTMCHUIIJIMHE

Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU Pabombl 00YYAIOWUXCS

ITocemenne| Ilocemenue Pabora Ha 3auer
JIEKIAH MPAKTUYECKHUX [PAKTHYCCKUX
3aHATHI 3aHATUAX

o PazbamnoBkammo| 2 x 1=2 10 x 1=10 224 6amna 64 6amta
5 | Buzam pabot OaoB OaoB
:
N CymmapHbIit 2 Gamna 12 6amnos 236 6ammoB | 300 Gayos

Makc. 0ar max max max max

Kpumepuu oyenusanus pabomul o6yuaowe2ocs

Bamawsl (3 3E)
«OTJINYHO» 6omee 271
«XOPOIIOY 211-270
«YIOBJIETBOPUTEIILHO» 151-210
«HE yJIOBJIIETBOPUTEIHHO» 150 u meHee

6. MeToauyeckne ykazaHus JJs 00y4YarOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

VYcnennoe m3ydeHue Kypca TpeOyeT OT OOYYarolIMXCsl MOCEUIEHUs JIKIUH, aKTUBHOM
paboThl HA NPAKTHUECKUX 3aHATHUSAX, BBITIOTHEHHS BCEX YUYeOHBIX 3aJaHM MpernojaBaTens,
03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JeKUMM — oaHa M3 (OpPM AaKTUBHOM caMOCTOSATENbHON paboThl O0ydaromuxcs,
TpeOyroIasi HaBBIKOB U YMEHHUSI KPaTKO, CXEMaTHU4YHO, MOCJIEA0BATEIbHO U JIOTUUHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, GOPMYIUPOBKU. B KOHIlE JeKIMK mpernojaBaTeib
OCTaBJIsIET BpeMsi (5 MHUHYT) IS TOTO, 4YTOOBI OOyYaromIMEecss HMENIH BO3MOXHOCTH 3a/1aTh
YTOYHSIONIME BOMNPOCHl 10 H3y4aeMOMYy Marepuany. [3-3a HEIOCTaTOYHOro KOJUYECTBa
ayUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAETCS OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSITEJIBHYIO
paboTy CTYJIEHTOB, PEKOMEHysl Ty WM UHYIO JuTeparypy. Kpome aroro, /uist aydiiero ocBOeHus
MaTepuaja ¥ CHCTeMaTH3allid 3HaHUM MO JUCHUIUIMHE, HEOOXOIMMO IOCTOSHHO pa30oHpaTh
MaTepHuaIbl JEKIMI 10 KOHCIIEKTaM U yueOHBbIM mocoOusaM. B ciydae HE00X0IMMOCTH 00paIaThes
K [IPENOJABaTEIO 3a KOHCYJIbTAllUEN.

[ToaroroBka K J1a0OPATOPHBIM 3aHATHSIM.

[Tpu moAroTOBKE K JIaOOPATOPHBIM 3aHATHSM MArMCTPAHT JOJDKEH U3YYUTh TEOPETHUCCKHIMA
MaTepuai MO TeMe 3aHsATHs (MCIOJIb30BaTh KOHCIEKT JIEKIHMM, W3YyYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C JIOMIOJTHUTEIBHON JIUTEPATYpOH, TP HEOOXOTUMOCTH JIOTIOTHUTh KOHCIEKT, Jienas
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciyudae 3aTpynHeHum,
BO3HHUKAIOIIKUX MPH OCBOEHUHU TEOPETHUECKOr0 MaTepHalia, MaruCTpaHTy clie[lyeT oOpamiarbes 3a
KOHCYNIbTallMe K mpenojaBarento. Mas Ha KOHCyIbTalMio, HEOOXOAMMO XOPOIIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUS.

B nauane mnpakTUuecKoro 3aHATHUS MPENOJaBaTeIb 3HAKOMUT MAaruCTPaHTOB C TEMOWM,
orjamaeT IJiaH MPOBEICHUS 3aHATHUS, BbIIAET 3a7aHue. B xone BbIMOIHEHUsS] pabOThl MarucTpaHT
MOKET OOpaTUThCS K MPENOAABATENIO 32 KOHCYIbTAlUeH WIH pa3bsiCHEHUsMU. [Ipu BBITOTHEHUN
paboT MarucTpant opopmisieT aab0o0M (TeTpaib) MO MPAKTUKYMY, KOTOPBIHA CJaeTcsl Ha MPOBEPKY B
KOHIIE CEMECTpA.



Pe3ynbpTaThl BBIOJHEHHS MPAKTUYECKUX PAa0OT OLEHUBAIOTCA B Oajlax, B COOTBETCTBUU C
0aJUIbHO-PEUTHHTOBOW CHCTEMON YHUBEPCUTETA.

IlonroroBka kK yCTHOMY OIpOCY.

[Ipu mOATOTOBKE K YCTHOMY ONPOCY HEOOXOIMMO HM3Y4YHTh TEOPETUUYECKUN MaTepHaj Io
mucuumuinHe.  C menpl0  OKas3aHUMs IIOMOLIM  CTYACHTaM IIpM  IHOATOTOBKE K  3aHATHAM
npernoaaBaTesieM IPOBOJAUTCS IPYNIIOBas KOHCYJIbTALUS C LEJIbIO pa3bsICHEHUS HAauOO0JIEe CI0XKHBIX
BOIIPOCOB TEOPETUYECKOT0 MaTepHalla.

IToaroroBka K J0K/IaQy € Npe3eHTALMEH.

Jloknaznpl [enalTcs € LEIbl0 NPOBEPKM TEOPETHMUYECKUX 3HAHMH OOydarollerocs, €ro
CHOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE 3HAHMS, paboTaTh C HMH()OPMAMOHHBIMU
pecypcamu U U3BJIEKaTh HYKHYI0 HHPOPMALHUIO.

IIponomKUTENBHOCTD TOKIA1a HE JOJDKHA MPEBBIATh 5 MUHYT. TeMy JOoKiIaja MarucTpaHT
BBIOMPAET 110 JKEJIaHUIO U3 IPEAJIOKEHHOIO CIIUCKA.

IIpy noAroToBKE [OKIaJa MAarucTpPaHT JODKEH HW3YYHTh TEOPETHYECKHH MaTepual,
UCTIONb3ys OCHOBHYIO U JIONOJHMUTEIBHYIO JUTEPaTypy, O0s3aTeJbHO COCTaBUTH IIaH JIOKJIazaa
(mepeyeHb paccMaTpPUBAEMbIX MM BOIIPOCOB, OTPAXAIOUIUX CTPYKTYpy MU IOCIEI0BATEIbHOCTD
MaTepuaia), HOArOTOBUTh PE3EHTALUIO.

BeicTynnieHre  JO0MDKHO — CTPOUTBCS CBOOOJHO, YOEAMTENbHO H  apryMEHTHUPOBAHO.
[IpenonaBarens ciaeauT, 4TOOBI BBICTYIJICHHME HE CBOAMJIOCH K IIPOCTOMY BOCIIPOU3BEICHHIO
TEKCTa, HE JOIYCKAeTCsl IPOCTOE YTEHHME COCTABJICHHOIO KOHCIEKTa AOKJIana. BeicTynarommii
TaK)Ke JI0JKEH ObITh TOTOBBIM K BOIPOCaM ayAUTOPHUH U JUCKYCCHU.

7. IlepeyeHb OCHOBHOH W JONOJIHUTEJIbHON Y4eOHOIl JiMTepaTrypbl, HeOOXOAUMOI A5
OCBOCHMSA JHCIUILIHHBI

OcHoBHas JInTepaTypa

1. Srnos, B. B. OcHOBBI IUTONOTHH, SMOPUOIIOTUU U TUCTONIOTUH : yueOHuk / B.B. frnos,
H.B. frnoBa. — Mocksa : UHOPA-M, 2018. — 637 c. + Jlomn. maTtepuaisl [ DIEKTPOHHBIN pecypc;
Pexum pocrtyma: http://new.znanium.com]. — (Bsiciee oOpazoBanue: Crenuanurer). - Pexum
noctyna: https://new.znanium.com/document?id=300730. - ISBN 978-5-16-011854-3. - Tekcr :
anekTpouHbiid. - URL: https://znanium.com/catalog/product/935475

2. T'ucronorwusi, nurosiorus u dMOpuosiorus : yaeonoe mocodue / T. M. Ctynenukuna, T. A.
Bonerskanuna, T. M. OctpoBckas, U. A. CrenpMmax ; noa pea. T. M. Crynenukunoil. — Mockaa :
NHO®PA-M, 2020. — 574 c. — (Briciiee obpa3oBanue: bakanaspwuar). - ISBN 978-5-16-006767-4.
- Teker : anextponnsiid. - URL: https://znanium.com/catalog/product/1117787

JlomoJiHuTeIbHAS JIUTEpPaTypa

1. Meronel wucciaenoBaHuss B Ouonorun M MenunuHe : yueOHuk / B. Kaniokos, A.
CragnukoB, O. Tpyouna, A. CrtpekanoBckas ; OpeHOyprckuil rocynapCTBEHHbIH YHUBEPCUTET,
OpenOyprckasi TocyAapCTBeHHass MEIUIIMHCKAs akajeMusi, MexXoTpaciieBoil HayuHO-TeXHUYECKHIA
KoMIuiekc "Mukpoxupyprus riaza" um. akagemuka C. H. ®enoposa", OpenOyprekuii gpuiman. —
Openbypr : OpeHOyprckuii rocygapcTBeHHbIM yHuBepcurer, 2013. — 192 ¢ — URL:
https://biblioclub.ru/index.php?page=book&id=259268
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