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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuuiuinHa «bHonorus pasMHOXKEHHUS M Pa3BUTUS» OTHOCUTCS K 00s3aTeNbHON YacTu
brmoka 1. ducuuminuel (Moxynu) PU3MOIOIMYECKOTO MOAYNIS Y4eOHOro IIaHa OCHOBHOM
npodeccuoHaIbHOM  00pa30BaTeNbHON IIpOrpaMMbl  BbICIIEr0 0Opa3oBaHUS — IMPOTPaMMBbI
OakanmaBpuata 1o HampasieHuto noArotoBku 06.03.01 buornorus, HampaBIeHHOCTH (MPO(UIH)
o0Opa3oBaTesbHON IporpaMMbl «bHO3KOIIOTUA», OUHON (OPMBI O0YUEHUS

JlucuuiuinHa OMHMpaeTcss Ha Pe3yiabTraThl OOy4eHHs, COPMUPOBAHHBICE B paMKaxX Kypca
«buostukay, «3oonorusn», «buonorus yenosekay, «Llutonorusy», «l'ncronorus».

Pesynbrarel W3y4deHUs IUCHMIUIMHBI SIBJISIOTCS OCHOBOM Ui M3Yy4€HUS AMCLUUIUINH U
NPOXOXKJICHUS NPAKTUK: YdueOHas NpakTUKa (HAaydHO-MCCIeloBarelbckas pabora (MoaydeHue
NEPBUYHBIX HABBIKOB HAYYHO- MCCIIE0BATENbCKON paboThl), «Teopus 3Bomonnn», «MonekynspHas
ouonorus», «l eHeTuka.

1. lepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB 00yuyeHHsi (00pa3oBaTe/bLHBIX Pe3yJbTATOB)
10 AUCHUILIHMHE

eabr0 0CBOCHUS AUCHUILUIMHBI «BHOJIOTUS pa3BUTHS U PA3MHOXKEHUS SBISIETCA U3YUUTh:
o0I11e ¥ 4acTHbIE 3aKOHOMEPHOCTH OMOJIOTUU WHIUBUAYAIBHOTO PA3BUTHS KUBOTHBIX U YEJIOBEKa
B CPABHHUTEIHLHOM U (DUIIOTCHETHUYECKOM aCIIeKTe.

3agaveil OCBOEHUS NUCUUIUIMHBI SBIsIeTCS CHOPMUPOBATH IEIOCTHOE MPEICTaBICHUE O
3aKOHOMEPHOCTSIX OHTOI€HE3a B ABOJIOIMOHHOM Py KUBOTHBIX M YEJIOBEKA, PA3BUTh HABBIKH
paboThl ¢ THCTOJIOTMYECKUMH MpenapaTraMu, ClocOOCTBYS MPAKTUYECKOMY U3YYEHHUIO OOBEKTOB C
OTIPEICTICHUEM COCTABJISIIOIIUX KOMIIOHEHTOB TKAHEBBIX CHUCTEM M SMOPHOHAIBHBIX 3aYaTKOB C
MO3UIUH SBOIOIMOHHON TUHAMUKH, 3aJ0KUTh OCHOBBI HAYYHOT'O CTPYKTYPHO-(YHKIIHOHATHHOTO
MOJX0/Ia B AHAINU3E >KU3HEACATEIbHOCTH OPraHU3Ma, BBISIBUTH CBSA3b C JAPYTMMHU JUCLUIUIMHAMH,
dbopMUpOBaTh TBOPYECKUN MBIIUICHUE, HCCIEIOBATENLCKUA TOIX0J K MpodeccruoHaIbHOI
JIeATEIIbHOCTH, pa3BUBaTh CIIOCOOHOCTh K caM000pa30BaHUIO u IIOCTOSIHHOMY
CaMOYCOBEpIIICHCTBOBAHHIO A  TakkKe  CIocoOCTBOBaTh  TpaHC(hOpMAalUd  MEPBHUYHBIX
MpoeCCUOHANIBHBIX 3HAHUN U YMEHUN B HaBBIKH.

Kommnerenuus n Oo0pa3zoBaTesbHbIe Pe3yIbTAThl JUCHUIIIMHBI
HHJAUKATOPHI ee (3Tansl popMUpPOBaAHNA TUCHHUILIMHBI)
AOCTHKEHHS B Teopernueckuii . IpakTnyecknii
MogaesbHblil (YMeTh)

JMCIHUIIINHE (3HaTh) (BJaeTh)
OIIK-2. CriocobeH NpUMEHSTHh MPHUHLMIBLI CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3aly, HCIOJIb30BaTh
¢u3noIornYecKrue, UTOIOTMUECKUE, OHOXUMUYecKue, Onodusndeckrne METOAbl aHajdu3a AJsl OLEHKH U
KOPPEKIIMU COCTOSIHHSI )KHBBIX 00bEKTOB U MOHHTOPHHTA CPEbl MX OOUTaHMUS

oP-1 3HAET
OIIK-2.1. [Honnmaer
CTPYKTYpHO-
MPUHLMIIEL  CTPYKTYpHO-
o (YHKLIMOHAIBHYIO
(bYHKIMOHAIBHOI
OpPTaHM3AIHNI0 TKAHEBBIX
OpraHH3aLNN AKHBBIX
CTPYKTYp B OHTO- H
OpPTraHU3MOB
¢unorenese;
OP-2 yMeeT
aHAJIM3UPOBATH
COBpPEMEHHBIE
OIK-2.2. Vwmeer P
Hay4yHbIE JIOCTHKEHUS
HMHTEPIIPETHPOBATH
B obnactu
pe3yNIbTaThl Pa3IUYHBIX
o0Opa3oBaHHs u
METOJIOB ~ aHamm3a  JUIs
npo¢uiis MOATOTOBKH,
OIEHKH W  KOPPEKLUHU
BBIIETISIT "
COCTOSIHMS KHUBBIX
CHUCTEMAaTH3UPOBAThH
00BEKTOB
OCHOBHBIE HJEH B
HAYYHBIX TEKCTax,
pedeparax;




OP-3 ymeeT BBISBIATH

OIIK-2.3. JIemoHcTpHpYET 3aKOHOMEPHOCTHU OP-4 BJIaJICET
YMEHUE TpaMOTHO 17§ KU3HEESITEITBHOCTH HaBBIKAMU coopa,
3¢ (HEeKTUBHO  MPUMECHATH Ha TKaHEBOM, | 00pabOTKH, aHANIH3a U
pasnu4Hbie  1abopaTopHbIC KIICTOYHOM, CUCTEeMaTHU3aIUH
OMOJIOTHYECKHE  METOIBI CyOKIJIETOUYHOM 1 | nHDOpPMAITH, a TaKXKe
TS MOHHUTOPHHTA " MOJIEKYJISIPHOM HaBBIKAMH BBIOOpA
KOHTPOJISI 33 COCTOSIHHEM YPOBHSIX OpPTraHH3allid | METOJIOB U  CPEJCTB
JKUBBIX OOBEKTOB OHMOJIOTHYECKUX pemieHus 3aaaq;
CHUCTEM;
OP-5
MOTCHIIUATBHBIC
OIIK-2.4. OuethaeT YIPO3BI s
BIIMSIHUC BO3JICHCTBHS TPHPOTBI .
4eoBeKa HA  JKUBBIC
YeIIOBEKa
O00BEKTHI M Ha Cpeay HX
P S— LHUTOJIOTHYECKUX
OIIBITOB u
SKCIIEPUMEHTOB.

2. O0beM JUCHUILUIMHBI B 3a4eTHBIX €IMHHIIAX C YKa3aHHEM KOJHYecTBa
aKaJeMH4YeCKMX YacOB, BbIIEJEHHbBIX Ha KOHTAKTHYKW padory o0y4amommxcss ¢
npenoaasarejieM (o BHAAM Y4eOHbIX 3aHATHH) M Ha CaMOCTOSATEJbHYIO PpadoTy
00y4aromuxcs
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3. Conep:kaHue AUCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejaM) ¢ yKa3aHHeM
OTBeIeHHOI'0 Ha HUX KOJHMYeCTBA aKaJeMHYeCKUX YaCOB U BU0B YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYUECKUX
4acoe u 6U006 y4eOHbIX 3aHAMUIL
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Mopayasb 1. OGmiast Onosiorus pa3MHOKEHUS U Pa3BUTHS
DOMOpuonorus - mpeAaMeT, 3adaud, Ienb. VcTopudeckue STambl.
MeTtoabl HccaeT0BaHM.
Lo g 14| 24 | 25
Meiios.
I"'ameTorenes.
O1m10/10TBOpEHNE: BOZHUKHOBEHHUE HOBOTO OPraHU3Ma.




Jlpobnenue: co3ianne MHOTOKJIETOYHOCTH.

INactpynsanus. OceBble KOMIUIEKCHI 3a4aTKOB. ['McTOreHes.
'enernyeckass mporpamMma  pa3BuTusi.  MopdoreHeTnueckue
IIPOLIECCHI.

Moayanb 2. YacTHast OMOJIOTHS pa3MHOXKECHHS i PA3BUTHS

PanHue atambl pa3BUTHS JNAHIETHWKA, aM(puOui, peIO, NTUI] H
BBICIIIUX MJIEKOITUTAIOIIHX.

Pannue stanbl pa3BUTHs BBICIIUX MJIEKOMUTAIONIUX (YEJIOBEKA).

Hroro: 18 | 30 33 27

3.2.KpaTkoe onucanue cogepxxkanus TeM (pa3aejaoB) QU CHUATNIIAHbBI

Kpartkoe cogep:xanmne Kypca
Moayas |
NCTOPUS, BUOJIOI'MU PASMHOXEHUA 11 PABBUTUA. METObI
NCCIIEJOBAHUA

[Ipenmer U MCTOpPUS CTAHOBJIEHUS OMOJIOTMU Pa3sMHOXKEHUS U pa3BUTHs (3MOPHUOIIOTHS).
Onpenenenne Ouonmoruu pa3BuThsA. CBs3p OSMOPHOJIOTHH C JAPYTUMH  OHWOJIIOTUYECKUMHU
nucuurinHaMu. [lonsatue o dopmooOpazoBanuu (Mopdorenes), KieTouHou auddepeHITMPOBKU
(muddepenmmanus, nuronudepeHIUpPOBKa), POCT.

Antnunas smOpuonorus (VI B. mo.H.3.) — Kwurait, Unmusa, Eruner, I'penus (darec,
['epaxnut, Omnenoki, AHakcarop, [ unmnokpar, ApucToTens).

Ot ommcatensHoOl 3MOpuonoruu k Oumonoruu passutus (XVII-XVIII B). TIpebopmuszm
(OBHCTBI, NAPTEHOT€HE3, AaHUMAJIBKYJIUCTbI, TEOPUSI BIIOKEHUI) U anurene3 — bouns, Cent-Unep, B.
I"apgeit, K.®. Bonbd, biromendax, JI.B.benoycos.

[Ipuunubl pa3Butus (mpuHOMNB). PuHATUCTHUECKUH OpUHUUN (ApHUCTOTENb, B3KOH).
Tunonornyeckuit npunuun (K.®. bap, 3akoH 3MOpHOHANBHOM TMBEPreHIINH, 3aKOH 3apO/IbILIEBOIO
cxoacTtBa). Mcropuueckuid  OpUHLMI — (CPaBHUTENIbHO-3BOJIOLMOHHAs  AMOpHoJorus)  —
peKanuTyasaus (uioreHe3a, OMOreHETHUECKUI 3aKOH, MaJMH- M LIEHOI'€HETHYECKUe IMPHU3HAKH,
TeTepOXPOHHUS, peTapAalus, aKcelepalus, reTepoTONHs, TeOpUs 3apObIIIEBbIX JINCTKOB, KapThl
npe3ymnTuBHbIX 3a4aTkoB (Y. [lapBun, Miomnep, ['exkens, KoBaneBckuii, MeunukoB, /[aBbI0B,
Cesepruios, MBanos, dorr.

Kay3anpHo-aHaNIUTHUECKUI NPUHLIKN — KapuokuHe3 u ero onucanue (Ilneiinep, brouwnn,
®nemmuHr, BaHH-benenera, I'eptBur, Bunbcon). Mozanynas teopust auddEepeHIMPOBKU
(Beiicman, B. Py). Ilpunuun opranoo6pasyromux ob6nacreit 3apogpima (B. I'mc). Teopus
3apoblieBoil miasmMel (A. Belficman). @opmupoBaHue dKCIiepUMEeHTaIbHOM aMOpuonoruu (B. Py)
— MEXaHHMKa Pa3BUTHs, TPAHCIUIAHTAIMs (TOMO- U TeTepo), IKCIUIaHTAIMs N VItro, sKcTupnanusi,
quccouuanus  3aponpima, arperauusa. Omneitel  Jpuma — 5SMOpuOHalbHAs — peryJslus,
HKBUIMOTEHIMATIBHOCTb, IPOCHEKTHBHAS MOTEHIUS, BHUTAIM3M. OTKpbITHE SMOPHOHATIBHOMN
unaykuuu (I'. neman). {uddepennnmansuas aktuBHocTh reHoB (T. Mopran), Belicman, bosepu,
["onbammMuar).

[TpuHnmn Bexyuie poiau AaepHO-IUTOIIaA3MAaTHUYECKUX COOTHOIICHUN B pErHMOHAIM3AIMU
3apoapiia. Benymas pons sapa B pa3BuThH — onbIThl I'. Xemmepunra, b.JI. AcraypoBa o Benyiuen
ponu simpa B (popmooOpazoBaTenbHbIX Tporeccax. Paborer JI. 'mibeHa mo mpuMEHEHHUIO METOoJa
TpaHCIUIAaHTAllUU sA1ep B sillexkieTku paspadoranHoro I'.B. JlonmamossiM. DakTopbl, KOTOpHIE
BIUSIOT Ha (PYHKIMOHUPOBAHUE si/ipa B Ipouecce pa3BuTHs. [lonspHOCT IUTOMIa3M U MHIYKIUS
pasnu4yHoro ¢pyHKIHOHaIbHOTO coctosnus saapa (b. Oddpyccen, 1960; [Ix. I'epron). «HynecHsie»
CBOICTBa MOJSIPHON IUTOIIa3Mbl — ABTOHOMHOCTb, CIIEHU(UIHOCTh (MHIYKIUS Pa3BUTHUS TOJIBKO
MOJIOBBIX  KJIETOK), BUAOCHeUU(UYHOCTb. MopdoreneTnyeckass aKTUBHOCTb Siiep U ee
nepuoandHocTh (A.A. Heliax). XapakTepuctuka nporpaMMbl HHIUBUTYaJIbHOTO Pa3BUTHSL.

[Ipu3Hanue poau B3aMMOAECUCTBHS T€HOB B IPOLECCE OHTOTE€HE3a — JKCIPECCUBHOCTD,
MEHEeTPAaHTHOCTh, CHEIUPUIHOCTh AcicTBUA TeHOB (Poxrt, Tumodeer-PecoBckuii, Pokurckuii),
BpEMs aKTHBALlMH, HAIIPaBJICHHOCTb JIEHCTBUS I'€HOB. POJIb HYKJIEMHOBBIX KHCJIOT B Pa3BUTHH —
MOJIEKYJIsIpHast 1ormMa ouosioruu, uzodepmentsl (bpame, Kenposckuii, Mapkept, JI.U. Kopoukus,



Cepos, AnrtyxoB). [lytu u peanuzanuu HacieICTBEHHOW WH(OOPMAIMU, OTKPHITHE PETYISITOPHBIX
CUCTEM, Ha TPAHCKPUIILIUOHHOM, ITOCTTPAHCIISILIUIOHHOM, TKAHEBOM M OPTaHU3MEHHOM YPOBHE.

[IpoGnema kioHUpOBaHUS KUBOTHBIX. [IyTH pemenuu, cnoxxHocTty. [lepBbie SKCIepUMEHTHI
no kimonupoBanuio (K. WMmnmencu). Paborer JIx. Mak-I'para u [I. Conrepa (1984), JL.M.
Yaitnaxsaa (1987), C. Yumnaacen (1989), 5. BunemyT — xnonupoBanue oBeuku Jommm (1997). P.
Anarumaun  (1998) kinonupoBanue Mbimed. CIOXKHOCTH  NPAKTUYECKOTO  IPUMEHEHMS
KJIOHUPOBAHUS B CO3JIAaHUU TOYHBIX KON OPraHU3MOB-TOHOPOB.

Meroasl uccie10BaHus.

KJIETOYHBIN 1TUKJI. MEMO3. TAMETOI'EHE3.

OOmiasi xapakTepuCTHKa W MEpPUOAM3alUsl OHTOreHe3a (MHIMBUIYaJbHOTO Pa3BUTHS).
Buonornyeckuii CMBICT TOJIOBOTO pasMHOXKEHHUs. [ameroreHe3 — ompeneieHue, oomas
xapakrepuctuka. [lepuonuzanus ramerorenesza. CrocoObl crenupuKanuy KIETOK MOJ0BOW JIMHUU
— SMUTEHETHYECKUI 1 peOpMaIlHOHHBIN.

Meiio3 — 6uoornueckoe 3Ha4eHue, onpeaesieHue, STarbl.

Oran pasmHokeHus ramerorenesa. [IIIK (mepBuuHBIE 1OJIOBBIE KIIETKH) - KIETKU
pPOJIOHAYANBHUIIBI (IPUMOPAUATIbHBIC, TOHOLUTHI), UX MPOUCXOKICHUE Ha MpPUMEpE Pa3IHMuHbIX
KUBOTHBIX, MUTPAIHsI, MUTOTHYECKOE pa3MHOKeHHe W rubenb. [IpeoOpasoBaHme coMaTHUECKUX
kietok B [IIIK no mytu numunyuuu xpomatutna (bosepu). P-rpanyssl HemaTon, u [pyrue MapKepsbl
MOJIOBBIX KJIETOK (IOJIApHAsl Ila3Ma, SKTOCOMBI, NEpUHYKJIEapHble Teibla). PaHHuE U mo3jnHee
00oco0yieHre TIOJIOBBIX KJIETOK. ['OHMM KakK CTBOJIOBBIE TOJIOBBIE KJIETKH (CTEPEOTHUITHBIE,
NOMYJISIIMOHHBIE). HenmoaHbIi UTOKMHE3 U CHHIUTHAIbHAS CTPYKTYpa CIEPMATOTOHUH.

XapakTepucTHKa 3Tana pocTa/KOMMUTALMK reMeroreHe3a. COOTHOLIEHHE HTANOB OO0JIBIIOT0
U MaJIoro pocTa co cramusmu npodassl merosza | (Jiento-, 3ero-, maxu-, TUIUIOHEMA M TUAKUHE3).
Huddepenunansuas akTuBHOCTh reHoB pPHK (XxpoMocoMbl THma J1aMMOBBIX INETOK) M 3TaIlbl
O6ompmoro pocra. Buremnorenes. MopdodyHKIIMOHANBHAS —XapaKTEPUCTUKA OOLUTOB U
cnepmaronuToB | mopsiaka.

XapakTepucTHKa JTala CO3peBaHMsA TraMeToreHesa. 3aBeplieHue Meioza | u
XapakTepucTuka oomutoB M crnepmarouutoB |l. OcobGeHHOCTh HHTep(ha3bl MEXIAY IBYMs
MeloTnueckuMu naeneHusMu. Meito3 Il uw oorunma, peayKuMOHHBIE Tebla, CIHEPMATHIBL

[Tonspusanus sIMUEKIETOK.

BnusiHue mosiokeHHs OoLMTa B MATEpPUHCKOM OpraHM3Me Ha IMOJIIPHOCTb OOIMTa
(aHuMaNIbHO/BETETaTUBHAS, JOPCO/BEHTpalIbHAs), pa3uunue B KPOBOCHAOKEHUU TOJIIOCOB OOLUTA
(apTepuanbHOE/BEHO3HOE), MOJI0KEHHE MOTIOCOB OTHOCUTEIFHO TPOYUUECKHUX KIIETOK.

XapakTepucTuka sTana (OpMHUPOBAaHHUS cCllepMaroreHe3a. OTambl CHEPMUOTEHE3a —
(dbopMHUpOBaHUE aKPOCOMBI, «cOpachlBaHUE» LIUTOIUIA3MBbl U OpraHesul. 3HaueHue KieTok Jleiaura u
Ceprosin B criepMUOreHe3e, MUTOXOH/IPUH, LIGHTPOCOMA U €€ 3HaueHue B (POPMUPOBAHUHU KIyTHKA.
['eneTnueckuii KOHTPOJIb.

I'opMoHanbHas perymsiuys 0OreHe3a u CliepMaToreHesa.

OyHKIMOHANbHasE Mopdonorust ramer. Sifueknerka — sifiieBble 000JIOYKM  (TIEpBUYHAS
NICPUBETIIIMHOBAS, BTOPUYHAS, TPETHYHAs), JIyYUCTBI BeHel (zona radiate), Omecrsmias 30Ha (zona
pellucid). PenentopHblii ammapar mnepBUYHONW 00070YKK (TUTa3MaTHdeckas wmemOpana). Ilyrtu
(OpMHUpOBaHUS SHEPreTMYECKHX 3aracoB — BHYTPEHHMH (3HIOTEHHBINM), BHEIIHUNA (9K30T€HHBIN).
Pasznuynoe GyHKIIMOHUPOBAHUE AJEP Y PETYIISIIMOHHBIX U MO3aUYHBIX THUIIOB SHIIEKJIETOK.

OBOJIIOIIMOHHBIE THUIIBI OOT€HE30B C IMO3MLUM IPEONOJEHNS OTPaHUYEHHBIX BO3MOXHOCTEM
MaTpUYHOM aKTMBHOCTH T'€HOMa JUIUIONHBIX KJIETOK MO MPUHIMITY KOOMEPATUBHOCTH - COJMTAPHBIH,
mihdy3HbI,  QarouuTapHbI, HYTPUMEHTapHbIM,  (QOJUIMKYISAPHBIA, TMIEPTPAHCKUIIIMOHHBIN.
Knaccudukaruyst sifliekineTok 1Mo KOJIMYECTBY M PACIOJIOKEHUIO JKENITKa B IIUTOIUIa3ME — a-, OJIUIo-,
Me30- U MOJWICHUTAIbHBIE. A TaKKe LEHTPO-, U30- TOMO- M TejosenuTanbHble. OCOOEHHOCTH B
OpraHM3alliM [IUTOIUIA3MbI SIMLIEKIIETOK (OpraHesuisl, 6enku, pudocomsl, Tpancnoptayto PHK (TPHK),
marpuunytlo PHK u mopdorenernueckue ¢axropsr). DyHKIMOHATBHA MOPHOIOrHs CIepMaTo30u/a.
CIpyKTypHBIE YaCTH — TOJIOBKA, IISHKA, CBSBYIOILIM OT/IEN M XBOCTOBOH 0TIl OCOOSHHOCTH OpraHm3aIin CKpoia
sApa - XPOMATHH U MPOTOAMUHBL. AKpOcOMa — (hepMEHTHI 1 MX (DYHKIIMH B TIporiecce oruioforBopeHust. CTpoeHne
xrymika. Knaccudukarmst criepMaro3orzioB. DYIUPEHHbIE W alpeHHbIe (JOpMBI CriepMaro307ioB. CXOICTBO U



pasnuuus  OOreHe3a M cmepMaTtoreHe3a. OTJIMYMS  TONOBBIX M COMAaTHYECKHX — KIICTOK.
MopdodyHKIOHATEHAS] OpraHU3aIHs] SUYHAKA M CEMEHHUKA.

OIUVIOAOTBOPEHHUE: BOSBHUKHOBEHUWE HOBOI'O OPI"AHU3MA.

OrooTBOpeHne — omnpeserneHne, 3HaueHue W (QYHKIMH (PerpoAyKTHBHASA, MOJIoBasi). THIIbL:
MOHO- ¥ TIOJMCIEPMHs, HAapy)KHO€ M BHYTpeHHee. IlapTeHoreHe3, TI'MHO- M aHJPOTEHES.
dopMupoBaHue MpencTaBieHne 00 orioaoTBopeHnu B padorax JI. Cnamranmanu (1729-1799), O.
I'eprBura (1849-1922), T. bosepu (1862-1915). Teopus omnomorBopenus (. Jlnmmu, 1862-1915).
JlucTtaHTHOE B3aMMOJICHCTBUSL raMeT. XeMo- peo- U crepeorakcuc. lIlpencraBieHne o romoHax -
anaporamonsl u ruHoramonsl (I u Il mopsaka). ATTpakTaHTBI M CIIEpakT, pe3akT. KoHTakTHBIE
B3aMMOJICHCTBHUS TaMeT. AKPOCOMHasl peakiysl (akTHBaLus cliepMaro3onia). [[Ba THIa akpoCOMHOM
peakimu. [lepBuuHOE CBSI3BIBAaHWE TaMeT — pelenTop MeMOpaHbl sinexneTkn u Oernox SPE-9.

Kanauuranuss — u3MEHEHHE JIMNMIHOIO COCTaBa ILUIa3MAaTUUECKOW MeMOpaHbl CliepMaTo30M/a,
pa30OIOKUPOBKA  MOJIEKYJ  aure3ud Uil COEIMHEHMs ¢ MeMOpaHOW  SIHIIEKICTKH
(ramakro3mntpancdepaza — lanTa3). Tpurrepsl aKpOCOMHOM peakiuu — CyabhaTHPOBAHHBIN

rmukonpotend (ARIS). 3HaueHne KOHIEHTpAIMM WMOHOB KAJBIMSA B IIMTOIUIA3ME CIIEPMATO30M/a.
OK30LIMTO3 aKPOCOMAIBHOIO Iy3bIpbKa W CIMSIHHE C MeMOpaHoW sifnekineTku. dopMmupoBaHHe
aKpOCOMAJIbHOM HUTH (KpOME MJICKOIMTAIOIIMX ), SKCIIO3UIMS OMHIUHA. AKpPOCOMabHAs PeaKius y
miekonuraronmx — ¢pyrknuu zona pellucid (zp) u 6enku ee hopmupyroiue, paspyienue zp, 3-N-
aleTUITITIOKO3aMUHUAa3bl.  Pabora wmHosumondocdarHoii  cucrempl.  CrmsiHEe MeMOpaH TaMeT — KOHYC
OITIONOTBOPEHYESL, (Dy30reHHbIe OeNKU. Peryisiiust MpOHUKHOBEHUS CIIEPMHUS B SHLIO.

KoprukaneHast peakiusi (akThBamusi SHIEKIETKH). bBBICTpBIl ONOK monucnepMun  —
JeToJIsIpU3alusl M yBEIUYEHHE II0Ka3aTeleld MOTeHIMala IOKOS IUIa3MaTHMYeCKOH MeMOpaHBI.
MensieHHbli 6JI0K MOIMCIIEPMUM U YBETMYEHNUE KOHIIEHTPAllUY HOHOB KaJblLIMsl, BCIEICTBUE paOOTHI
unosutondocharaoit cucrempl (IICR) w/mnm aktuBanuu penenrtopa k puanomuny (CICR),
WHAYKIHS KOPTUKAJIBHON peakiuy MOHaMHU Kaublusa. ComepKuMoe KOPTHKAIBHBIX TPaHyNd M UX
BBICBOOOXKJICHME B  IEPUBETBUIMHOBOE  IPOCTPAHCTBO  (BUTEJUIMHOBas  JeJaMHHA3a,
CIIEpMOpELETITOPHAsT ~ THAPOia3a,  CyIb(OMYKOIOIUCAXapuJ, MpoTeas3bl, KapOOTHIpPa3bI).
O06pa3zoBaHue 000JI0UKH OIUIOIOTBOPEHUS. AKTUBAIMS MeTa0oaM3Ma Silia IIsl €ro BCTYIUIEHUS Ha
yTh Pa3BUTHSI.

Cnepmaro3on]1 BHYTpH siiilia. HepaBHO3HAYHOCTB MPOHYKIIEYCOB y MileKonUTaromux. CiusHue
TeHEeTUYECKOro Matepuana rameT. «TaHely NpOHYKIIEYCOB, JOpOXKa Komyssuuu. dopmMupoBaHUe
MY)KCKOTO MpPOHYKJIEyca - H3MEHEHHE YPOBHS KOMIIAKTU3allMM XPOMAaTHHA, CMEHa T'MCTOHOB,
TPAHCKPHUMIMSA, peIUIMKaluWs, CcOOpKa JaMHUHOB M (opMHUpoBaHHME HOBOW MeMOpaHbI spa.
LleHTpHONIApHBII anmapar U ero noyioxkeHue, (opMUpPOBaHUE MUKPOTPYOOUeK, 00pa3oBaHHUE 3BE3/bI —
cnepmactep. Cunramusi. CHHKapyoH. 3Urora.

[IpeoOpa3oBanue 1UTOIUIa3Mbl  sHIEKIeTKH. MopdoreHeTnueckue  JeTepMHUHAHTHI.
Kentorit/cepiit cepn. OormnnazMaTudeckasl cerperanusi — sSHUIEKIeTKa reTeporeHHas, XUMUYECKU
npedopMupoBaHHasi, BEICOKOCTIEIIU(PHUECKas CUCTEMA.

JuddepennnanbHas akTUBHOCTh T€HOB — MOJUTEHHBIE XPOMOCOMBI, TPAaHCAETEPMHUHALIMS,
tpancauddepenurpoBka, rerepokapuos, OmortuHr JHK, Teopus auddepenunansuoi
aktuBHOCTH reHoB (T. Mopran). ['maBenctBytomnue, s¢dexropasie rensl. [Iporpamma pazButus.
CenextopHble reHbl, [laTTepH »SKcrpeccud — perMoHanbHas crHeuu@uKanus 3apojbliia:
npeonpe/esieHre oJ0KEeHUs OyAYIIMX OpraHOB — MOP(POTEeHETHYECKHE MOJIS.

ABTOHOMHas AerepMmuHaius. J[Ba cnocoba ynpasieHus auddepeHnnanbHOi akTHBHOCTBIO
T€HOB B OHTOT€HE3€ — aBTOHOMHBIN U 3aBUCUMBIN THN JuddepeHunannu. MartepuHckue GakTopsl
dbopmupoBaHus oceil 3apoibiiia (3MOpHOHATIBHBIE TTOJIA):

A) AHumanbHO/BereTaTHBHYIO — reHbl (Mopdorens) bicoid, exuperantia, swallow, nanos,
pumilio, hunchback.

B) Bropas cuctema renos — torpedo, pipe, nudel, windbeutel, snake, easter, spatzle, toll,
pelle, cactus, dorsal.

C) Tperbs cucrema TE€HOB KoTopas (OpMHUpYeT TpaJueHT B OHToreHese. ['eHbl
dbopmupyolie TePMUHAIBHBIE CTPYKTYPBI - TiepeaHee/3aaHss (aKpOH/TENbCOH) OCh 3apOoAbIia —
torso, torsoless, tailless, huckebein.

Ootunuueckas cerperanus U GopMHpPOBaHKE KIETOYHBIX KJIOoHOB y Spiralia, Caenorhabditis



elegans. ABtoHOoMHBIC (aKTOpPhl CHeNU(UKAIMK DHTOACPMATHHOTO 3ayaTka y HIJIOKOKHX U
acuuauii. PakTOpsl aBTOHOMHOM crHelM(UKALUU XOPAOME30AePMbl Y TO3BOHOUYHBIX. DaKTOPHI
ABTOHOMHOM crienn(UKaIMKU MBIIIEYHBIX KIETOK Y aCIUIMIA.

JPOBJIEHUE — CO3JAHUE MHOT'OKJIETOUHOCTHU.

Onpenenenue. buonornyeckne (yHkuuu ApoOIEHHS: CTAaHOBIEHHWE MHOTOKIJIETOYHOCTH,
HOpMaTU3aIysl SACPHO-IIUTOIIA3MATHYECKUX OTHOIICHUH, OOMIa3MaTHUECKasi Cerperamus; To4Ka
nepexozaa Ha cpeaneit 6aacryne —midblastula transition (MBTP — mid blastula transition point) u
TUIIOTE3a «UCTOLICHMS» pernpeccopa U «TUTPUPOBaHUS» LuTomiasMbl, cuHte3 MIPHK (cHypnbl,
snurp — small nuclear RNA), TPHK. 3Hauenne KOPTHKaIbHOTO cjaos. PakTopsl, OMpeAesioIIne
IIPOCTPAHCTBEHHYIO OpraHu3aluio jAeineHuil apoOienus. Ponbs 1muTockenera B mporeccax
HOJISIPU3ALUMHI OOLIUTA, KOPTUKAIBHOM pOTAIMH, APOOIICHHSL.

XapakTepuctuka 6mactoMmepoB. Ob1as opranuzanus 6iactyibl. ['unoressl GopMupoBaHus
onacrouenu ([an, 1960; Bommept, 1961-1963). @ynkuu Gnactouenu (onbiTel Hetokyma, 1973).
Ocob6ennoctu perumukanuu JJHK u mexkinerounsix konraktoB Omacromepo (Wolmor C. De
Mello, 1980).

OcoOeHHOCTH KJIETOYHOTO IMKJIa B Mepuoa ApodieHus. PUTMUKA, CKOPOCTb peryisiuu
KJICTOYHBIX jeiacHuid. DakTopbl, MHAYIHUpYOIIUe/MHruoupyromue aenenue - MPF (maturation
promoting factor), CSF (cytostatic factor) u nukiauabl. KieTouHble MUKIBI MOHOTOMHYECKOTO H
nasuHTOMUYeckoro tuna. Kapuomepsl. I'nnoresa apronomuoro ocimuisitopa (Newport, Kirscher,
1984).

Mexanu3m GhopMUpoBaHUs 00PO31] APOOICHUS - TUIIOTE3BI 00pa30BaHus OOPO31 APOOICHUS
(poct 3Be3], YATUHEHUE BEpeTeHa, aMe0OUTHOE JABMKEHUE, COKPATUMOE KOJIBI0, PACIIMPSIOIIASCS
memOpana). Padoter C. I'epcragnyca (1898-1996) — cueTunk BpeMeHHU IpOOJICHHS U IPOIECCHI,
KOHTPOJIMPYIOIIKE KapUOKUHE3, IeTEPMHUHALINS OpUeHTAIK BepeTeH aeneHus. [Ipasuno ['epTBura-
Cakca. 3aKOHOMEPHOCTH 3aKJIaJKU MEpPBbIX 00po3x ApoOneHus. Tpu TUIOTE3bl KOOpAMHALUN
Kapuo.- U IUTOKHHEe3a. 3akoH [lpumia u aBa crmocoba ero ToikoBaHus. Perynauus apoOieHus
IyTeM COPTUPOBKH KJICTOK (HEIPHUILIOBCKAS PETYJISIINS).

XapakTepucTUKa THIIOB JPOOJICHHS] B 3aBUCUMOCTU OT KOJMYECTBA KEITKA B SIMIICKIETKE
(romo- Mepo- W abllacTUUecKoe - IEHTPOJICIHAIBHOE), MO0 00beMy OracToMepoB (MUKPO- U
Meramepsbl, TOMO- M T€TE€POKBAHJIPAHTHBIE) U MO MPOAOHKUTETFHOCTH Kapuo- U IUTOTOMUU (a- U
CHHXPOHHOE). XapaKTepUCTHUKA THUIIOB TOJOOJACTHYECKOTO JpOOJeHUsS B 3aBUCUMOCTH OT
B3aMMOPACIIOJIOKEHUST OJJaCTOMEPOB — pagualibHOE, CIHPAIBbHOE (AEKCHOTPOITHOE, JEOTPOITHOE),
OmnarepaibHOE, POTAITMOHHOE (YepeayIONIeecs) i aHAPXUUIECKOE.

XapakTepucTUKa  TUIOB  MEpPOOJIACTHYECKOTrOo  JAPOOJIGHUST  —  JTUCKOMJAIILHOE.
XapakTeprcTiKa abJacTUYECKOro THma JApoOsieHus. XapaKTepUCTHKA THIIOB TOJIOOIACTUYECKOTO
TpOOIICHUS.

[uronnazmaruueckass  JIoKamu3amuss  MOp(OreHETHYECKUX  (aKTOpOB B paHHEM
smbpuonansHoM pazButuu (A.O. KoBanesckuii, 1840-1901) — Teno6macThl, TPOX00IaCTHI, MapKep
D.

IACTPVYJALIMA. OCEBBIE KOMIUIEKCEI 3AYATKOB. THCTOI'EHE3

lactpymsiuust — onpenenenue, Ouonorunyeckoe 3HaueHue. [loHsATHE O 3apONBIIIEBBIX JIUCTKAX
(K. bap, A.O. Kosanesckwuii). [Tpunimn crierupuaHOCTH, «Tporibl ud dhepeHIUaIH.

OcHoBa (popMUpOBaHUS 3aPOJIBIIIEBBIX JTUCTKOB — MOP(OreHETUUECKHE MTPOLIECCHI: alloJIIPHbIE
(MyIBTUTIONSIPHAST MIMMUTPALUS/MHTPECCUS], KJIETOYHAs M MOpYISIpHas JeJaMUHAIs), TOJSIPHBIC
(onuO0NMs, YHUTONSApPHAS WMMHIpAIMsl, WHBarMHaAIMs, MOJSPHOE BpAacTaHUE). XapaKTep JIBHKEHUS
671aCTOMEPOB — MBEPIeHTHBINA, KOHBEPreHTHBIM, HHBOMOTUBHBIN. CrIocoOBI 3aK/IaJKi Me30JepPMbl —
TEeN00IaCTUUECKUI, SHTEPOLEIbHBIN, JeTaMUHALMOHHBIA, NponudepaTUBHbIN, HMHrpeccuBHBIN. Kapra
NPE3YMIITHBHBIX 3a4aTKOB. DKCIIPECCUS T€HOB 3UTOTHI U MOSIBJIEHUE aKTUBHBIX KJIETOK.

[Tonsitue «>MOpHoHanbHOW WHAYKUMK». WcTopus u cymHocTh siBneHUs. OpraHusarop
[IInemana — nepBu4Has sMOproHanpHas nHAyKIus (G. Spemann,1921, 1924). CgoiicTBa, cTpoeHue
U (QYyHKIUU TEpBUYHOrO opraHusaropa. «OpraHusymoolue» cBoiicTBa opranuzaropa lllnemana B
racTpy/sILKU U TOCIEAYIoIeM MopdoreHese ¢ 00pa3oBaHHEM repeaHe/3aqHer OCH.

'ereporeHHbple MHAYKTOPHl — BapUaHThl MEPBUYHONM HIMOPHUOHATBHOW HMHIYKIIMH:
apxeHuedanuueckas, JaedTepeHuedannueckas,  Me30JepMalbHO-IHTOAECpMalbHas  (CIIUHO-



Kay/JajdbHasi, TYJIOBUIIHO-ME30JepMalbHas, OHToAepMaibHas). llpexopaanpHas IUIaCTHHKA
(sHTOME30/1epMa), XOPI0-ME30IePMATbHBIN KOMIUIEKC — HHAYKTOP HEPBHOW TPYOKH (TFOJIOBHOTO U
TYJIOBUIIIHOTO OT/eNOB). Poib jxenToyHON (TJI0TOYHOI) SHTOAEPMBI U MPEXOPIATbHON TUIACTUHKU
B (OpPMHUPOBAaHMMU CTPYKTYp TOJOBBI (Mo3ra). PermonanpHas cnenuuUHOCTh HMHIYKIWU.
TpauckpunimonHsix ¢GakTopsl: goosecoid, Lim-1, Xanfl, Otx-2, HNF- $3- poacrBeHHbie OCIKH.
Cekperupyembie 6enku: Cerberus, Dickkkopf, Frzb, Nodal-poxcteennbie 6enku (roJaoBHOM 0TEN),
Chordin, Noggin, Follistatin, Sonic Hedgehog (npeumymiectBenHo, TynoBuiiHbii otnen). eFGF,
Wnt3a, a Takxe peTnHOeBas kKuciora (xBoctoBoi otaen). Padors I1. Herokyma mo amOproHaabHOM
WHIYKIIHH.

Omnpenenenue MHAYKTOpa M KOMIIETEHTHOW TKaHM, a TakkKe HX B3aUMOJCHCTBHUE.
OO6pa3oBaHre HMHAYLUUPYIOIIMX TEHOB, JByxrpaaueHTHas rumorte3a (M-N- rumoreza) Cakcew,
TariBonen. Camoopranmsanus ([[x. Tonerdperep, 1948). ABTOHOMHOCTh CO3pEBaHUS MHAYKTOpA.
KommerenTHass TkaHb (pearupyromas CHCTEeMa) — KOMIICTCHLMS, ABTOHOMHOCTb CO3DEBaHMA,
a¢dext MuHMMaNBHON Macchl. B3aumoneHcTBUS MHIYKTOpa M KOMIIETEHTHOW TKaHU —
MPOHUKHOBEHUE HWHIYIUPYIONINX areHTOB B KOMIIETCHTHYIO TKaHb (TyTH), MPOCTPAaHCTBEHHAsS
3aKOHOMEPHOCTh B3aMMOJICHCTBUS HHIYKTOP/KOMIIETEHTHAss TKaHb (KpaHUO-KayJalbHBIA U
Meuo/naTepaibHblil TPAJUEHT), BPEMCHHBIC 3aKOHOMEPHOCTH B3aMMOJCUCTBHS HHAYKTOpa M
komneTeHTHOU Tkauu (I'. Ditsin-I'unaan).

MornexyssipHasi OpraHu3anis MHIYKTOpa. JBOKAIMS M HHIUBHIYaIH3aus — 00pa3oBaHue
npoctpancTBeHHoro mnopsanka (K. Yommunrron). Mesonepmanshas unaykius — Vg-1, Bone
morphogenetic protein (BMP), Fibroblast growth factor (FGF), Wnt, Noggin, akTuBuH.
Heiipansnas unaykuus — AP-narrepa (Monronsn). MonekynspHas nIpupoia HEHpOUHIYKTOPHBIX
dakTopo (Noggin, Wnt, dorsalin, Hedgehog-reusr). I'eHbl KOHTPOJIHMPYIOIIHE OCOOCHHOCTH
B3aMMOJICHCTBHS MOJIEKYJSIPHBIX MHAYKTUBHBIX (pakTopoB. Pabotel M. Acammuma. Tpu nzodopmsl
aktuBuHA — A, AB, B (QpyHKIIMOHUpYIOLIME C ONIEPEKEHUEM).

Mexknerounas (KOHTakTHas) MHAYKUUA. A) MexkiIeTouHas HWHIYKIHUS C TOMOIIBIO
MapakpUHHBIX (AaKTOPOB Ha MpuMepe crernupukanui GOoTOPEHenTopoB ria3a Apo30Qmisl (TeHbBI
sine oculis — so, eyes absent — eye, dachshund — dac, atonal — ato, hairy, hedgehog, decapentapligic,
notch and rough — ro, senseless — sens, spitz — spi, 6emox Boss (bride of sevenless). Crertudukariust
snToaepmsl y C. elegans.

b) Mexkiierounbie B3aUMOJACHCTBUS C TTOMOIIBIO FOKCTAKPUHHBIX (DaKTOPOB.

Heilpynsanus (HeliporeHe3) — Hauyano o0pa3oBaHHs OCEBBIX CTPYKTyp. ['eHeTrmueckuit
KOHTpOJIb HeWpysiiuu (panHero paszsutus) — noggin, follistatin, chordin, Cerberus, Xnr3, FGF3,
FGF4, Xlinl, saimois. Crienudukariys HeHpPOIKTOAEpPMATbHBIX KJIETOK Y 3apObIIICH MO3BOHOYHBIX
“no ymomuanuio” (mapakpuHHblii (hakrop BMP4). Ponb npousBoansix opranuzaropa lllnemana B
00pa30oBaHUH HEPBHOI TPYOKH.

HNanbHeitmas nuddepeHIMpoBKa HEHPOINMUTETUATBHBIX KIETOK Ha HEHpOHAIbHBIE U
rnuanbHbie muaun. CurHanuar ¢ yaactuem Notch, Delta, Serrate.

dopmupoBaHue nepeiHe/3aHEr0 H JOPCO-BEHTPAILHOTO MMATTEPHOB HEPBHO# TpyOKH (HOX
—reHbl, mapakpuHHbie ¢akroper Shh, Wnt, BMP, GAP, Pair-ruli, hunchback — hb, kruppel — kr,
knirps — kni, fushi tarazuftz). XapakTtepucTHka T'€HOB, «OTHOIICHHUS» MEXAy TIeHamH. PoJb
basicHLH- u HTH- Tpanckpunumonnsix ¢akropos (Mashl, Mathl, neurogenin; Lim-gaxTopsr),
VYuacTie TpPaHCKPHIIIMOHHBIX (akTopoB cemeiictBa Pax (Pax 3,7; Pax 6). 'omonoruyseie myTu
crnenu(UKauy HeWpaJibHOW TKAHW y TIOBOHOYHBIX W WieHHUCTOHOTHX. ['omosioruu BMP/Dpp;
chordin/Sog; achaete, scute/Mashl; Delta, Notch. I'ensr Otx1 u Otx2 y no3BoHouHbIX 1 Ortodenticle
y Drosophila). I'ensr Pax 6 (mo3Bonounsie) u eyeless (Drosophila).

HepBHbili rpebeHr U ero mnpousBoiHble. (OOpa3oBaHHE HEPBHOrO TpeOHS U €ro
MPOU3BOIHBIX (OTIENBI — YePETHON, TYJOBHIIHBIN, TOSCHUYHO-KPECTIOBLIN). [IuddepeHiuponka
KJIETOK HEpPBHOTO TpeOHs B cummatudeckue HedpoHsl (ponb NGF) u xpomadunHBIE KIeTKH
MO3TOBOI'O CJIOS HAJAMOYEUYHUKOB (posib TItOKOKOpTHKOWIO0B). Hepsublii rpebens (HI) u ero
NPOM3BOJHBIE B pa3HBIX OTHENaX 3apojbllia. YdYacTHE MOJIEKYNl KJIETOYHOW aare3ud |
orrankuBanus (ephrin, Ephr) B murpanun knerox HI'. Ponb mapakpuHHBIX (hakTOpOB B BHIOOpE
nytu nuddeperiuponku kierok HI'.



Pone mapakpuHHBIX (HEHPOTPOGUHBI), XEMOTPOMHBIX (HETPUHBI) W PEMEIIICHTHBIX
(cemadopunbl, 3ppuHb]) (HaKTOPOB B BBHIOOpPE HANpaBICHUS KOHYCAa pOCTAa AKCOHOB HEPBHBIX
KJIETOK.

MopdoreneTuueckue MpOLECCH], BKIOYEHHbIE B OpraHoreHe3. MecTHOe yTOJIIeHue
snutenuda. Pasnenenue snurtenuanbHbIx cinoeB. OOpa3oBaHuE CKJIaJIOK — CBOpAayMBaHHE
AMUTEIUATBHBIX CJIOEB, BBITYMBAHHE C OOpa30BaHUEM TPYOOUEK W IIy3bIPHKOB, CMEIECHHUE
pa3JieNIeHHbIX MAacC KJIETOK, JIe3MHTErpalus SMUTEIUAIbHBIX CJI0€B ¢ 00pa30BaHUEM ME3EHXHUMBI.
MopdoreneTnyecknue Mmporecchl B ME3EHXUME — arperanus, JOKaJIU3aIus Me3eHXUMBbl BOKPYT HE
ME3EHXUMHBIX CTPYKTYp, OOpa3OBaHHE SIUTEIMEB U3 ME3CHXHMBbI, JET€Hepalus, MHUrpauus u
nu30uparenabHas aire3MBHOCTh KJIETOK.

MesonepMa 1 ee MPOU3BOAHBIE B XOZ€ CHeNM(UKAIUU 3a4aTKOB BJOJb OCEW 3apojbllia.
ONUTeINalbHO-ME36HXUMHBIE ~ B3aUMOJICHCTBUS U MUIPALUA  KIETOK  ONpEeAeNsiioT
¢dopmooOpazoBaTebHbIE MPOIECCH B OpraHax M TKaHAX MeE30/IePMaJIbHOTO IPOHCXOMKICHUS.
Xopna (HoBas posb rena Brachyury). TTapakcuansHast Me3oaepMa U €€ MPOU3BOIHBIC

ComMuToreHes y mo3BOHOYHBIX I'€HbI TPAHCKPUIIIMOHHBIX (akTopoB Pax 1,3,7; basicHLH:
hairy, paraxis/scleraxis (aktuBHOCTb reHa hairy u mosexyssipHbie Yachkl comutoreHesa Delta-Notch,
Serrate — curnanur, brachyury-cemetictBo rexoB). Ponb curnanunra Ephrin-Ephrin receptor (Eph)
B cerMeHTauuu. VHAynupyromme CUrHaiabl OT XOpPJbl, HEPBHOW TPyOKH M Me30JepMbl OOKOBOI
wiactuaku (Shh, Wntl,3, NT-3, BMP4, FGF).

CkJepoToMm, IepMaToM, MHOTOM. TpaHCKpUIIMOHHBIE (GakTophl cemeiictBa Pax (Paxl1-
ckieporoMm, Pax 3,7 — nepMaMHOTOM) M TpaHCKpunnonHbie pakropsl DBHLH cemeiictea MyoD.

Muorene3. O0pazoBaHuE CKEJIETHON MYCKYJIATyphbl MOJ JEHCTBUEM TPAHCKPUIIIMOHHBIX
dakTtopoB MyoD, Myf5. OoOparumas u HeoOpaTUMas CTaAlMd KOMMHUTHPOBAHHS KICTOK B
nporpamMmme MbiieuHoil nuddepennupoBku. DakTopbl, NPUHUMAIONIME YYacTHE B MBILIICYHON
muddepenmposke  (Shh, Wnt, ¢udponekrun, CAM, wunrerpunsr, Meltrin). Merneunast
nuddepentmponka in vitro (kaerku C3H10T1/2), xapakTepucTrka KioHHpoBaHHOro rena MyoD.
'enst MyoD, miogenin, Mrf4. CoiicTBa u CTpyKTypa TpaHCKPUILIMOHHBIX (akropoB bHLH: E-
oenku u ld — 6enku. CynepcemeiictBo 6emnkoB basic Helix-Loop-Helix u ux pons B mporpammax
T hepeHIIMPOBKY KJIETOK pa3IMYHbIX TUIOB TKaHeW. ['eHbl- KodakTOpoB OENKOB ceMmelcTBa
MyoD (MEF2).

[Ipomexyrounas wme3oaepma. MexaHusmMbl  (OpMUPOBaHUSA TOYKH  (TMpoHEPpoC,
Me3oHe(dpoc,  MeTaHedpoc).  DNUTENUANbHO-ME3EHXMMHBIE  B3aUMOJEHCTBHA.  YyacTue
napakpuHHbIX ~ (akropoB.  KackamHas ~— B3aMMOaKTHBAalMs  TMApakpUHHBIX  (PAKTOPOB
MeTaHe(POreHHOW ME3eHXUMBbl M JIUTENUAIBHBIX KIETOK 3adyaTka ModeToyHuka. OOpa3oBaHue
HE(PPOHOB W3 TMOYEYHBIX KaHAIBIEB, apTEPHOJ, BETBSAIIETOCS SIHTENHS 3a4aTKa MOYETOUHHUKA.
Mopdorene3 myrém BeTBIEHHs, POJib METAUIONPOTHHA3 W MapakpUHHBIX (akTtopoB. PasBurue
Pa3IMYHBIX TUIIOB MOYEK.

Mesonepma OOKOBOM IJIaCTUHKU. 3akiajka M oOpazoBaHue cepaua. Kapauorennas
Me30J/lepMa, THITBI KJIETOK, YYacTBYIOIIME B (OPMHPOBAHWUU TAPHBIX CEPACYHBIX TPYOOK.
CrnaBneHue cepAeuHbIX TPYOOK B €IuHYI0 TpYOKy M oOpa3oBaHHE IyTEM BBINETIMBAHUS
YeThIpEXKAMEPHOTO cep/ra. Sinus venosus u Trunkus arteriosus. JleBo-mpaBasi acHMMETpPHS
cepama. Mosekyiibl KIeTouHoM anre3uu, Gpaktopsl Tpanckpunuu Nkx2-5, MEF2C, Pitx2, Hand1,
Hand2, mapakpunnsie ¢pakropsr: Xin, Nodal-related, Lefty-2.

Kumeuynast TpyOka u ee nMpou3BOJHbIE — KaOepHble KapMaHbl, €BCTaXHEBBI TPYObl, TUMYC,
napa- ¥ IMUTOBHJIHAS Keje3a, cToMoAeyM, Tunodus, 3yosl. Mopdonorudeckas auddepeHnrpoBka
JIETKUX, IEUYEHH, MTOJDKETY0YHOM jkene3bl. Pa3BuTHE MPOM3BOIHBIX SKTOIEPMbI — Pa3BUTHE KOXKH U
ee mpuaIaTKoB. Pa3BuTHe opraHoB ciyxa, 000HsHMs. Yackl cerMeHTaInu.

PazButue koneuHoctu. Ocu KOHEUHOCTH. MexXaHU3MBbl pa3BUTHS KOHEYHOCTU. Mopdorenes
KOHEYHOCTEH Y TTO3BOHOUYHBIX — 3aKJIajKa TUIAaBHUKOB y pbi0 (Hox-TeHsr). 3akianka CTHIIOTMOANS,
3UTOMOJMS, ayTONMoAWi, Oasumoguii, Meranmoauid M akpomnoauii. Mopdorenernyeckoe Tmoine
xkoHeunoctu (Hox-rensr, thx, thx5, tbx4, pitx1, Fgf, fgfl0, wnt8c). Perrnonanusanus moss. [Touka
KOHCYHOCTH (aNmMKaJIbHBIA AKTOJCpMalIbHBIA TpebeHb — reHbl Wnt7a, engrailedl, msx2, 1,
polydactylous, eudiplopodia, limbless), TpansutHast 30mHa (Progress zone) u MoAeIb paHHCH
crienu(pUKaIuN U PacTsDKEHHS 3a4aTKOB, 30Ha MOJSIPU3YIONIEeH akTHBHOCTH (TeHsl Sonic, hedgehog,



hoxd). Tpu (a3bl B pasBuTHH KOHEYHOCTEH — mepBas ¢ skcmpeccueit reao hoxd9, hoxd10; Bropast
¢a3za u sxcnpeccust reHoB (rHe3goBor marrepH) hoxd9, hoxdll, hoxd12, hoxd13; Tperss ¢aza —
hoxd13, hoxd10, hoxd11. Dkcnpeccus 6eaxos cadherin-11, pd-cadherin.

[To3utmonnass wHpOpMAIUs — OmpeelieHne. 3HauYeHUE MO3UIMOHHON HWH(OpMalUUd B
CerMeHTaluu U pa3Butuu koneyHoctel. Pabotel I'. [llnemana u O. IlloTTe o KCeHOMIACTHUECKON
TpaHcIulaHTauuu. ['paguentsl MopdoreHoB. Teopus mosuimonHod uH(popmaruu JI. Bonmepra.
[To3unmonHas wuHpoOpMAIMs U MOJEIMpPOBaHHE MOP(HOTreHEeTHYeCKX MpoleccoB. Moaenb
noJsipHbIx koopaunar (French, 1976; Bryant, 1978).

I'EHETUYECKAS ITPOTPAMMA PA3BUTUSA. MOPOOI'EHETUYECKUE ITPOLIECCHI.

I'enetnueckue nporpammsel pa3Butus. ['eHbl MmaTepuHCKOro 3¢dekxra u cerMmeHtanuu (gap-
renbl, pair-rule -rewsl u reHsl nossipHocTH cermeHtoB) (Hroccmaiin-Bombxapa u  Bumiayc).
CermeHTbI ¥ mapacerMeHThl. ['oMeo3ucHBIE (CeIeKTOPHbBIE TeHbI) U TeHbI-peanu3aTopsl (JIptouc).

JlBa xomiutiekca romeosucHbix reHoB — ANT-C (antennapedia-complex), BX-C (bithorax
complex). Cybkommaekc BXC-Ubx u ero xmactepsr (bithorax — bx, contrabithorax — cbx,
ultrabithorax — ubx, bithoraxoid — bxd, postbithorax — pbx). 'omeo6okc u romeogomen (B. 'epunr)
— CTpPOEHUE, «KJIACTUPOBaHUE» HA O KIIACCOB, TOMEOOOKC COJEpIKaIfe I'eHbl U UX POJIb B PA3BUTUU
MJIEKOMUTAOMUX. [[pUHIIMI KOJIMHEAPHOCTH U TOMEOOOKCcoAepKalire reHbl. [ OMeo3ucHbIe TeHBI
u Mopdorenernueckue mnpoueccel (D. Kpuk, II. Jlaypenc). I'ensl koHponupyromue
(GyHKIIMOHMpOBaHHE TOMeo3UCHbIX TeHoB — polycomb (PC), trx. «['eHbl - rocmoma» U «TIeHbI -
pabb1» - oneIThl B. ['epunra, 5.3. Dactpem. [losTanHoe BKIIOUEHHE TEHOB B MIEPHO]] CETMEHTAIUH.

CraHoBJIEHHE JIEBO-IIPAaBOM aCUMMETPUU Yy I[103BOHOUYHBIX. Hapyienus neBo-npaBoi
ACUMMETPUU - 3€pKaJbHOE PACIOIOKEHHE BHUCIEPATbHBIX OPraHOB, OuiaTepanbHas CUMMETPHS,
(M30JMpOBaHHAsl TE€TEPOTAKCHsI), M30MEpU3M. MONEKYISIpHbIE MEXAHU3Mbl CTAaHOBJIEHUE JIEBO-
npaBoil acUMMeETpHUd — reHbl iU, Ird, inu), moxens «mmotoka B y3enke» (nodal-flow model), neso-
HpaBblii KOOPIMHATOP reH3eHOBCKOro y3enka — LRC (sieBast 30Ha y3enka u reHsl Sonic hedgehog —
shh; npaBas 30na — activin) u skcrnpeccus rena caronte — car, fgf8, bmp, nodal, lefty2, snail, pitx2.

Pa3Butue ria3a mo3BoHO4HBIX — reHbl Pax6, Rx1, Six3, Shh, Pax6, ey, Six3, Eya, eya,
Optx1, optix, Otx2, otx2. I'masubie my3bIpH, HUKIONUSA, CHUTHAIBHBIC MOJEKYJIBl HHIYKTOPA,
GbopMHpOBaHHME TUIAKOJbI, KPUCTALUIMHOB U TEHbI, KOHTPOJUPYIOIIUE OSTU MPOIECCHI.
Crneuunduxanus HelipalbHON ceTYaTKH, MUTMEHTHON CETYaTKH, TTIa3HON OoKar.

Armonto3 kak ¢akTop Mopdorenesa.

Perenepanust - HWCTOpUS OTKPBHITUS M OCHOBHBIE MOHATHA. CrocoObl BOCCTaHOBJICHUS
yTpaueHHBIX YacTeil — pereHepanronHas oi1acrema, snuMopd o3, Mopdoraakcucel, GU3NOTOTHIECKas
pereHepanus ¥ TeHeTh4yeckas MporpaMMa KOMMHTHUPOBAHHBIX KJIETOK, dHIOMOP(O3bI, THUMEp- U
runoMopho3sl, rerepomMopdo3sl. PeryiasTopHoe Bo3IeHCTBIE HA pereHepaliio HEPBHOW CUCTEMBI —
HelipoTpoduueckas Teopus (Singer, 1965). Perenepaiiist 3a C4eT HCTOYHHMKOB OOECIECUEHHS
TKaHEBOTO TOMEOCTa3a, pereHepanys U CTBOJIOBbIE KJIETKH, (OPMHpOBAHHME pPETreHEpalluOHHOM
OnacTemsbl.

Perenepanmsi y crpekarenbHbIX — HMHTEPCTHIMAIBHBIE KIETKU HTO- U OKTOACPMBI, TpHU
HE3aBHCHUMBIX CaMOTIOJICPKUBAIONINX KIETOYHOM JIMHUKA CO CTBOJIOBBIMHU KiieTKamu. [Tomyssiius i-
kieTok. KomneHcanusi npupocTta yucia KJIeTOK, CUTHaJIbHbIE MenTUIbl (MOpPQOreHsl) — HEUpo- U
AMUTENIMALHBIC aKTUBATOPBI/MHTMOUTOPHI TOJI0BBI, HOTH, TeHbl HA — head activator, Heady, Hym-
301. Tpm THma CTBOJIOBBIX KIeTOK. «CHUTHaAT TpeBOTM» M cekperuss MopdorenoB Hym-323,
pedibim/Hym-346, CnNK2, Farm1, reasr Wnt-curnanusra.

Perenepanmst y mimaHapuii — CTBOJIOBBIE KJIETKH (HEOOJACTBI), TEHBI, PETryIUPYIONINe
pereneparmio — pax6, sine oculis.

Perenepanyisi KOHEYHOCTEW Yy MO3BOHOYHBIX. OnuMopdHas pereHepauus U ee (asbl —
KOPOTKasi IeCTPYKTUBHAS, UTUTEIbHAsT KOHCTPYKTUBHAS. 3)KUBIICHUE U DTIHUTEIHATU3AIUS TKaHEH,
nemuddepeHmanus, andkaibHas snuaepManbHas manouka (ADII), oOGpa3oBaHMe CTBOJIOBBIX
KJIETOK M@30IepMANIbHBIX IPOM3BOIHBIX, pereHepanoHHas onacrema, muddepeHnuanis 0J1acTeMsbl.

Bnusaue ADII nHa cuHre3 ¢akropoB pocta U NpoiudepaTuBHYI0 aKTUBHOCTb
pereHepainoHHoM Oi1acTeMbl, akTuBHOCTH reHa Fgf-8, DIX3.

Perenepanmonnas 6i1acrema — Kiro4eBoi dtan snumopdosza. /[Ba ncrounnka hopMupoBaHuUs
OacTempl, TMPHOOPETEHHE CBOWCTB IIEJIOCTHONH CaMOOPTaHU3YIOMICH CHCTEMbI, KOHIICTIIIHS



nosunmonHoi mamstu (Carlson, 1983).

[To3unmoHHas mamsATh ¥ MO3ULMOHHBIE 3HaUeHU — (prubpoOmacTsl 1epMbl U (popMUpOBaHUE
onactembl. [lo3unMOHHOE 3HAYEHHE KJIETOYHBIX MOJIEKYJISAPHBIX (DaKTOPOB, KOTOPHIE CO3JAIOT
MO3UIIMOHHBIC 3HAYCHUE — MOJICKYJbl KIETOYHOU anresmn. AdduHodopes, MpoKCHUMaTH3AIHS.
Mogenb camoopraHuzanu OnacTeMbl — MOJAENIb HHTEPKAISIPHOW CcaMOOpraHH3allu OJ1acTeMbl
(Stocuem, 1996, 2003).

MounekynsapHO-OMONIOrHYeCKUEe MEXaHU3Mbl AuQQepeHanuy pereHepata — 3KCIPECCHs
reHoB Mxz-2, Mmp-9, Hox. IIpokcumoucranpHblil maTTepH skcnpeccun HoxX-renos, (HOXA, B, [1).
Aytononusi. DKkcnpeccus: IPOKCUMAIIbHBIX U TUCTaTbHBIX HOX-TeHOB.

Ponp HepBHO# cuctembl B niporieccax peredepanuu (Tomn, 1823). KomnyecTBeHHas Teopus
HepBHO# perymsinuu (Singer, 1952). Tpodwuueckue ¢akropsl perenepamu — FGF, GGF (glial
growth factor). Pa6otsr T. Moprana (1902). BausiHue HEpBHON CHCTEMBI Ha PETCHEPALIUIO Y YEPBEH.
Pa6otst B. Kuoprcuca u M. Moperty (1965).

Poct — Tumsl pocTOBBIX MPOIECCOB (MIPUPOCT MACCHI, AYKCETHUECKUHN, MPpoiudepalnoHHbIH,
AKKpELMOHHBIN, pekyppeHTHbIi). Ckopocth pocrta. JIMHEWHBIN, HE CBA3aHHBIA C KJICTOYHBIM
pPa3MHOKEHHEM, POCT. AJUIOMETPUUECKUI U KOHPOPMHBII pocT

Herepmunanus nona. VMeropust Borpoca — mpencraBieHus Apucrorens, unaen [anena u
[leprama, ydeHHE O XpOMOCOMax, MYXCKas JUTaMeTHs, TeTepo- U TOMOTaMEeTHBIH MO,
reTepoxpoMocomsbl, ayrocombl. Paboter JI. [lonkacrepa (1908) u T. Moprana (1909) no u3y4enuto
HACJIEJIOBAHUS CIETIEHHOTO C MojioM. [ eHeTnyeckas u heHoTUNnYecKas IeTepMUHAIIHS [0J1a.

®opmel penpoaykiuu. CeKcyalTbHOCTh, NEPBUYHAS AETEPMUHALIUS TI0J1a, TePMO(DPOAUTHIM
¥ TOHOXOPU3M, (PepOMOHBI, TUMOPHU3M.

MexaHu3Mbl JI€TEPMUHALMKM [10J1a C IOMOULIbI0 TOJOBBIX XPOMOCOM. MONEKymsipHO-
TFeHETUYECKHE aceKThl IeTepMUHAIK ToNa y Apo3oduisl (X:A — Mexanusm). banancoBas Teopus
K. Bpumxeca (1920). ['mranapomopdusMm, TeHBI-HyMEpaToOpbl, T€HBI-IEHOMHUHATOPHI, T'€HBI-
yucnurenud — Sisterlis-a (sis-a), sisterless-b (sis-b), runt, sexlethal, daughterless (da). dakropsr
3HameHares — redsl deadpan, her, emc, gro, sexlethal.

AnbTepHaTHBHBIN critaiicuHr Tpex renos — sexlethal, transformer, doublesex, 6emox Tral, 2,
«My)cKoi» 6enok DSXM, «wkenckuit» 6enok DSXF.

MorekyssIpHO-TeHETHYECKHE acleKThl JeTepMuHalmu nona y Hematon C. Elegans (X, O -
MexaHu3M). Buapl-roHoxopucTel U repmadpomuTtabie Gopmbl. IllecTn cTymeHvaTsiii Kackaja reHOB
(xol-1, sdc, her-1, tra-2, fem, tra-1. PacmpenencHue TEHOB IO MOJOBBIM XPOMOCOMAaM.
BzaunmoneiictBue renoB ¢ Oenkamu Fem, Tral, 2, Sex-1, Xil-1. Yepeayroiasicsi akTHBHOCTh T'€HOB.
Mogens perporpaasoro cranosienus (Wilkins,2002).

MornekyssipHO-TeHETHYECKUE aCleKThl JeTepMHUHAIMK Tona y miekonutaronmx (X, Y).
Bo3HUKHOBEHHE TMOJOBBIX XPOMOCOM B 3BONMIOLMHU. PacmmdpoBka MONEKYISIPHBIX MEXaHHU3MOB
JeTepMHUHAIIMK ToNla Yy Miekonutarommx. ['en TDF (testis-determining factor). BombgoBsr u
MiomiepoBEl IPOTOKU — pa3BUTHE, AUPPEPEHIIUPOBKA U BIHUSHUE Ha JETEpPMUHAIMIO mona. Tpu
JTana JeTepMHUHAIIMA MYKCKOTO Tojia — aktuBHOCTE reHoB WT1, SF1, SRY, DAX1, TDF, HMG-
ooxkc, SRY, Sox-9, Tas.

Jlerepmunanus sxkenckoro moma — DSS, DAXI1, Sox9, Anh, Wntda, Sry. Omimune B
MeXaHU3M€ JeTePMHUHAIINY TI0JIa Y CyMYaThIX.

Herepmunanus nona y nrutl (ZW-mexanusm), y 6adbodex (ZW-mexaHusm).

JlerepMuHanuss moja 0e3 y4yacTusi MOJOBBIX XPOMOCOM. AMQOreHus, appeHOTeHus,
TeNMUTeHusl. AMQOTeHHbIE TIaphl, CEMUTEIHWICHBIE W AappPEeHOTeHHbIe Taphl. [ aronmHas
JeTepMUHALIMS T0Ja — TPYTHH, pabouue, MaTku. APPEHOTOKCHYECKUH M TETUTOKHYECKUN BUJ
napTeHoreHesa. Xpomocoma PSR. JlumiowmHeli SKEHCKHH TapTeHOTeHe3 (aMeHOTHYECKHA,
ampumukTHYecKuil mapreHorenes). M. betie (2003). I'en csd. [lerepMuHarnus nosna y oc.

Mogens coxpaHsieMOro KOpEHHOro myTtd. JlerepmMuHanus moja y pa3HbIX HAaCEKOMbIX. P.
Hérunrep, M. Ulreiitnman-L{Bukk (1985) o myrsax ¢opmupoBaHus pa3zHOOOPa3HBIX CHOCOOOB
JICTePMUHAIIMH T10J1a — KOPEHHOH MyTh JeTepMUHAaIuH mojia (kackaa reaos SxI, Dsx, R/T).

[TporamHoe onpezaenenue nosia. DeHOTUUYECKOE ONPEIEICHHUE MMoJIa — MoNnpaKTOpHaIbHas
nerepmuHanys mojia (F, M rexsi).

Omnpenenenue, Kak ycTpoeH U (yHKIIMOHUPYET T€H — 3K30H, HHTPOH, KOPOBBIN (0a30BHIif)



POMOTOP,  PErYJIATOpHBIE  paiioHsl  (dHXaHcep, caimencop, wuHcymsatop  MAR/SAR-

[IOCIIEIOBATENIBHOCTH,  LUC-PETYJATOPHBIE  3JIEMEHThI),  TPAHCKPUMNLMS  —  MEXaHU3M
NEePEKOUPOBAHMS TEHETUYECKOW HH(POPMAITIH.
MHOroypoBHEBbI NPUHLMII PETYIALUU IKCIOPECCUM TE€HOB — MPAHCKPUNYUOHHBIL

(MeTHIIMpOBaHUE, UMITPUTHHT, alleTHJIMPOBaHue, OeikH, 3 ekt monoxkenus, nuddepeHnranabpHas
AKTUBHOCTh T'€HOB, WHAKTUBAIUs X-XPOMOCOM, J030Bas KoMIeHcamus, auddepeHuanbHas
AKTUBHOCTh TOMOJIOTUYHBIX T€HOB, (EHOMEH aJUIeJbHOIO HCKIIIOUEHHUS, aMIUIMpUKAIUs u
MarHu(uKamus TeHOB, TUMHUHYIMH XpoMaTuHa, MID); nocmpanckpunyuonusiti (IPOLECCUHT U
crabmwmzaruss  MPHK, tpancmopr MPHK B 1mumrommasmy, pannss u  nosgass MPHK);
MPAHCIAYUOHHBIN U nocmmpancaayuonnsiti. CUCTeMbl MPOBEIEHUS BHEIIHETO CUTHAjJa K TeHY —
CUTHAJIVHT.

OcoOennocty  (GYHKIMOHUPOBAHMS TKaHeceUU(UUYHBIX TE€HOB — TEeHHble aHcaMOuu
(«cetn»). TxaHeBOW ypOBEHb SKCIPECCHH T€HOB — CTPYKTYpHO- M (PYHKIIMOHO-TEHETHYECKUI
Mo3auu3M, «xumepmsarus» (k. Xort, C. bensep, A. CrepreBanr, [peit). [ umores3sl 0 MexaHusme
CYNPECCUBHOIO JEHCTBUS aHTHALIOTUITMYECKUX aHTUTEIL.

Knerounas  nuddepenuupoBka.  Ompenenenue.  HanMonekynspHble — CTPYKTYpPBI
T epeHINPOBAHHBIX KIETOK M UX (YHKIUHU. YPOBHHU PETYISINH KICTOUYHON TU(PepeHINPOBKU
— TpPaHCKPUMIMOHHBIN, crmimaiicuir u Tpancnopt MPHK B muTomiasmy, TpaHCISIMOHHBIH,
MOCTTPAHCKPHUITIIMOHHBIN, COMAaTHYECKHE MYTaIUH.

Perymsmust  knerounoil aud@epeHIMpoBKA B IIEIOM 3apOAbIIIE — «BHYTPUKIETOYHOE
pacnmcanuey», nuddepeHIHanUsT U «KBAHTAIBHBIC» KICTOYHBIC NEICHUS, POJIb MEKKIETOYHBIX
B3aMMOJCUCTBUI U HX POJb B «3allycKe» U MojanepkaHuu U EepeHIIUPOBOK, MOIEKYISIPHbIC
MEXaHU3MBl ~ MEKKICTOYHBIX  B3aUMOJICHCTBHIA,  MEXaHWYeCKHEe  (AKTOpPBl  KICTOYHOMN
mubdepeHunpoBku. [Umore3a «mayTMHHON» cUrHaiM3auuu. JlMHaMudeckas apXHUTEKTypa
[UTOTIa3Mbl U KJIIETOYHOTO sA/ipa. [ eHbl, yIpaBIISIIONINE KJICTKAMHU WM KJIETKU YIPABIISIOT T€HAMHU —
«KOHTEKCT-3aBUCUMOCTh» U  KJeTo4yHas auddepeHuupoBka. JluHaMudeckas YCTOWYHBOCTh
T depeHIPOBAHHOTO COCTOSTHHUSL.

DBomonoHHas Ouosnorus pazutus. [luBepcudukanus, TyMIMKalus T€HOB — MEXaHU3MBI
BO3HMKHOBEHHUSI (MHBEpCUs, Jeienus, uHcepluu). [eHernueckue W3MEHEHHS B IIHC-
KOHTPOJIMPYIOIINX paifoHax reHOB. DBOMOIMOHHOE ApeBo reHoB T-box (Thx4, 5).

Koomnrarust renoB kak (pakTop 3BOJOIMHA MHOTOKJIETOUHBIX KUBOTHBIX. DBOJIIOIUS T€HHBIX
nyreil koonrtaiuu. Mopens JlpBuncona. PerporpagHoe ¢GopMUpOBaHUE PETYISTOPHBIX ITyTEH.
Mopens YunkuHuca.

DOBOMIONMST OHTOTeHE3a U (DUIOTEHHsI >KUBOTHBIX — OIUTENHATIbHBIE M ME3CHXHUMHBIC
pPYyIUMEHTapHbIE TKaHHW, BHEKJIECTOYHBIA MAaTPUKC, JUYMHOYHAS CTajus, B3pocias gopma (Umaro),
MOJIOBOM MPOIIECC, MOJIEKYJIIPHBIE MEXaHU3MbI, KOHTPOJIUPYIOIINE KIETOUHbIE MOp(OreHeTHIecKre
JBIDKEHUS, Teopusi (HOTOIUTEIIbI, OWiaTepaibHble JKUBOTHBIC, BO3HHKHOBEHHE XOPJOBBIX,
«paauaibHas Mojieab ronoBbi». ['erbl — HOX, ParaHox (kiactep renos), NK-rensi, otd/otd2, Pax6,
tinman, Mkx2-5, Otx-1,2.

3HaueHUe BPEMEHU DKCIPECCUHU F'€HOB B 3BOJIIOLMOHHOM IIpouecce. Poib rerepoxpoMaTiHa
B ABOJIIOLIMU. [ €HO- 1 MOP(OLIEHTPUYECKH TOAX0] B CPAaBHUTEIBHO-3BOTIOIIMOHHON AYMOPHOIOTHH.
DBONIOIMOHHBIC UHBAPUAHTHI — APXETHUIIBI, Y3JIbI, CXO/ICTBA.

Pons makpomyrammii B sBomroruu - E. Pabo, 1908; E. T'miteno, 1921; A. Jlameko, P.
[lompammunt u Teopust makposposronuu; O.I. [lunaneBonbd u Teopus TUIOCTpOpU3MA «TEOPHUS
IIPEPHIBUCTOTO PAaBHOBECHS.

Teopust gumdMOpuorenesa (rerepoxpoHusi, aHaOOJIUM, JEBUAIMU, APXATAKCHUCHI). 3aKOH
3apOJIBIILIEBOTO CXOJCTBA - (PUIOTUIIMYE—Kas W 300TUIMYECKas CTagus. 3apOblll C «IJIUHHOU
3akaakoi» (long-germ), «3apopliin ¢ KOPOTKOM 3akiaakoii» (Short-germ). buoreHeTnyeckuii 3aKoH
U €ro COBpEMEHHas TPaKTOBKaA.

Moayas 11
PAHHUE DTAIIbI PASBUTHS JIAHIIETHHKA, PbIb, AMOUBHWH, IITUL] U
MJIEKOITUTAIOIINX

Pa3zsutne nanmetrHuka. CtpoeHue suneknaeTku. OIIOJOTBOPEHHE, IpOOJICHUE,

ractpyssiiusi. DopMUpOBaHUE OCEBOTO KOMILJIEKCA 3a4aTKOB.



Pazpurne am¢puoduii. Crpoenue sirexieTkd. OruionoTBopeHue, ApoOJieHrne, TacTPyJIsIus.
®opMHUpPOBAHHE OCEBOTO KOMILIEKCA 3a4aTKOB.

Pazputne prpi6. Crtpoenme sinexineTku. OIUIONOTBOPEHHE, ApOOJICHUE, TacTpPYJISIUs.
DopMHpOBaHUE OCEBOI0 KOMILIEKca 3a4yaTkoB. OOpa3oBaHNEe NPOBU3OPHOIO OpraHa - >KEITOYHOTO
MEIIKa, ero (PYHKITUH.

LIeHOTeHETHYECKIE M MATMHICHETHIECKAC IPU3HAKY B’ PA3BUTHH JIAHIICTHUKA, aM(pHOUi U PbIO.

Sliiuexknerka MOTHUL: CTPYKTypa U €€ OCOOEHHOCTHU. TuUM OMIOAOTBOPEHUS M PA3BUTHSL.
DBoIONMS OMOXUMHUIECKOro coctara suil. J[pobieHne u ero ocooeHHocTr. Tur 6actynbl. [acTpysiws
y IITHIL, €€ IBYX(a3HOCTh. DMUOIACT U rUo01acT. 3apobiieBblil muToK. IlepBrunas monocka. Kapra
NPEe3yMITUBHBIX 3a4aTKOB 3apojbimia nTul. DopMUpOBaHHE OCEBOrO0 KOMIUIEKCA 3a4aTKOB.
BuezapogpiiieBbie opranbl. Asnanrouc. JKenrounsli Memok. AMHHOH. Cepo3Has 000J04YKa.
Hctounuku oOpazoBanus u GyHKImH. LleHoreneTnueckue npu3Haku pa3BUTHS MITHULL.

SliftiexnieTka MIJIEKOIUTAOMINX:  (PYHKIMOHAIBHAST Mopdosorus. TuI  OIUIOAOTBOPEHUS U
pasButusa. Jpobinenue. Tun 6nactynsl. ['acTpynsauus, ee crnocodsl. PopMHPOBAHHE OCEBOTO
KOMIUIEKCA 3a4aTKOB. BHe3apojpblleBble OpPraHbl: JKENTOYHBIA MEMIOK, AJUTAHTOMC. AMHHOH.
[Tnanenta. Tunsl mianenT. [InanenTa kak BpeMeHHas jkese3a BHYTPEHHEH CeKpeluHL.

Ilonstue o cucreme '"marb - BHE3apoIblLieBble opranbl - Iwioa". VmmMyHonmoruyeckue
B3aMMOOTHOIIIEHHS OpPTraHu3Ma MaTepy U IUIoAa.

4. IlepeyeHb Y4eOHO-METOAUYECKOr0 oOecrevyeHUs] JIsI CAMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenpHas paboTa CTYICHTOB sIBIsieTcS 0co00i (opMoii opraHu3anuu y4eOHOTO
npolecca, MpecTaBistomas coooi MmIaHupyeMyo, I03HaBaTeIbHO, OPraHU3ALUOHHO U METOANYECKU
HAMpaBsIEeMYI0 JEATENBHOCTh CTYJCHTOB, OpPHUEHTHPOBAHHYIO Ha JOCTIDKEHHE KOHKPETHOTO
pe3ynbTaTa, OCYILECTBIsieMytlo Oe3 mpsMoi momouu mnpenogasatens. CamocrosTenbHas paboTa
CTYACHTOB SIBJSIETCSl COCTaBHOM 4YacThl0 y4eOHOH pabOTbl M HWMEeT IEebl0 3aKperuieHue |
yriIyOJieHHE MOJYyYeHHbIX 3HAHUM M HaBBIKOB, NMOMCK M NMPHOOpPETEHHE HOBBIX 3HAHHMM, a Takxke
BBINTOJIHEHNE YYEOHBIX 3a/JaHUl, MOJITOTOBKY K TMPEICTOAIIMM 3aHATHSAM W dSk3ameHy. OHa
npeaycMaTpuBaeT, Kak HpaBuio, pa3paboTKy pedepaToB, HamMCaHUE JOKJAJ0B, BBIIOJIHEHUE
TBOPYECKHUX, HHIMBHUIyaJbHBIX 33JJaHUIl B COOTBETCTBUHU C Y4€OHOH MPOrpaMMoii (TeMaTHYECKUM
IUIAaHOM M3Y4YeHHUs IUCHMIUIMHBI). Tema JUis Takoro BBICTYIUIEHHS MOXeET ObITh NpeiosKeHa
npernojiaBaTesieM WM W30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUICHHS HE JIOJDKCH
NyOoIupoBaTh JIEKIMOHHBIA MaTepuas. PedepaTuBHBIH MaTepuan CIy>KUT JIOMOJIHUTEIbHON
uHpopManent ans paboThl HAa MPAaKTUUECKUX 3aHATUAX. OCHOBHAs II€Jib JAHHOI'O BHUJA pabOThI
COCTOUT B O0YYEHHUH CTYJACHTOB METOAAM CaMOCTOSITEIbHON paboThl ¢ yueOHbIM MaTepuasioM. Jlis
MOJTHOTHI YCBOGHHUSI TEM, BBIHECEHHBIX B TIPaKTUYeCKHe 3aHATHA, TpeOyercs pabota ¢
nepBoucTouHMKaMu. Kypc mpeaycmarpuBaeT  caMOCTOATENbHYIO pabOTy  CTYIEHTOB  CO
crenuanbHON JuTeparypoil. CieayeT OTMETHTh, 4YTO CaMOCTOSTENbHas padoTa CTYIEHTOB
pe3yibTaTUBHA JIMIIb TOT/A, KOTJa OHAa BBINOJHIETCS CHCTEMaTHYeCKH, IIJIAHOMEPHO U
1eJICHAIIPaBJICHHO.

3amaHus Ui caMOCTOATENbHOM paboThl MPeayCMaTpUBAIOT MCIIOJIb30BaHME HEOOXOIMMbIX
TEPMHUHOB W TIOHITUH MO TpobieMaTtnke Kypca. OHH HaIeNWBAIOT Ha MPAKTHYECKYI0 padoTy MO
NPUMEHEHHUI0 M3y4aeMOro Mmarepuaia, MOMCK OMOnIMorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
HCTOYHUKOB MH(POPMAIINH, WIUTFOCTPATUBHBIX MAaTEPHAJIOB. 3aJaHMs 110 CaMOCTOSTeNIbHOW padoTte
JAI0TCA M0 TeMaM, KOTOpbIe TPEOYIOT TOMOIHUTENBHOM MPOPaOOTKH.

OO6mmit  00BeEM CaMOCTOSTENbHOW pabOThl CTYACHTOB TO JUCHUIUIAHE BKIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO pabOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyIuTOpHAs caMOCTOsITeNIbHAsT paboTa OCYIIECTBIISIETCSI B (hopMe BBITIOTHEHUST TECTOBBIX
3aJaHuii, Keiic-3aa4, NHCbMEHHBIX MPOBEPOUYHBIX paboOT MO JUCHUIUIMHE. AyIUTOpHas
camocrosiTeNnbHas pabora obecriedeHa 0a30i TECTOBBIX MaTepUasoB, Keic-3afad Mo paszzeiiaMm
JUCLUTUTMHBL.

BHeaynuropHas camocTosiTenbHas paboTa ocylecTBiseTcs B popmax:



- TecTupoBaHHE. Bompochl Mo caMOCTOSATENbHBIM PabOTaM BKIIOYEHBI B JIabopaTOpHbIE
3aHSTHS U B OJIOKU TECTHPOBAHMUSI.

Pexxum TecTupoBaHUS — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOJAUTCS B IPYyIIIIE B TeueHue 45
muHyT. Kaxnaeii 610k Tecta Bkmouyaer B cebst 50 TectoBbx 3amaHuil. [Iporpamma dopmupyer
BapHaHThl (KaX[bI pa3 HOBbBIC) MO3BOJSET UCIPABUTh BBIOPAHHBINA BapUaHT OTBETA, MPEPHIBAET
paboTy CTYIEHTOB MO OKOHYaHUM BPEMEHHM TecTupoBaHue. [lociie 4ero BBIBOJUT MOJTYYCHHBIN
ctyneHToM Oami. [IporpamMMa mo3BoiisieT caenaTh pacnedyaTKd BapHaHTOB U MOJIY4YEHHbIE Oaslibl
TECTUPYEMOW TPYINbl CTYAEHTOB. T€CTOBBIE 3aJaHWs 3aKpPbITOIO THUIIA, HA COOTBETCTBHUE, C
PUCYHKOM, JOIOJIHUTH BBIPAXKEHUE, 3aKOHUUTH olpeneneHue. Bapuantel orBeta — 1. Humxke
MpUJIaraeTcs HEeKOTOPBIN NMepeYeHb TECTOBBIX 3aJaHUIl U3 Pa3IMYHBIX OJOKOB JaHHOTO Kypca.

TecToBBIC 3aJaHMS:

- OTKPBITOTO THIIA,
- 3aKPBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha MOCJIeIOBATEILHOCTD MPOIIECCOB,
- C pUCYHKaMH.
Pe)xuM TecTHpOBaHMS:

- Bpems — 45 MuH

- 3agaduii - 50

- HABHUTAIHsI 10 33JaHUSM C BO3MOYKHOCTBIO PEAKTHPOBAHUS OTBETOB

- aBTOMATUYECKOE OTKJIFOUEHHUE ITPOTrPAMMBI TECTUPOBAHUS 110 HCTEYCHUH BPEMEHU TECTUPOBAHUS

- BBIBEJICHHUE PE3YJbTATOB TECTUPOBAHMSI B OaJIax

- KoHBepTauus 6amnos B oieHKy — 0 - 30- HeynoBieTBoputensHO; 31 - 38 — yaosiersoputensHo; 39 -
45 — xoporo; 6om1ee 45 — OTIAUYHO.

IIpumepnwiii nepeyenv mecmogulx 3a0aHUL
B x0/1e KOHTAKTHOI0 B3aUMO/1eiicCTBUSI TaMeT OCyIIeCTBJIsAETC. ..
1) curamus, akpocoMasbHast peaKIus
2) akpocoMaJibHas peakius, TaHell IPOHYKJIEYCOB
3) ru1a3mMoramusi, MOHOCIIEPMHUSI
4) xopTUKalbHas U aKPOCOMAJIbHASI PEaKIIHs
B kakoii 3Tan ramerorese3a npoucxoaut npodasza meiiosa 1
1) poct
2) pa3sMHOKEHUE
3) co3peBanue
4) popmupoBanue
Kaxkas cragusi npogasbl Meiio3a 1 nporekaer He B CTAIMIO POCTA, KAK OCTAJIbHbIE, 2 B
CTaMI0 CO3PEBAHUS
1) numionema
2) nuakuHe3
3) 3uronema
4) naxuHema
5) nenroHema
B momenT | 3Tana nuaanum — aare3uu Tpoodaact nudpdepeHunpyercs Ha 2 ¢Jiosi
1). uutorpohobract, cumiuiacToTpododIact
2). nutotpodobiact, TpodoIrKTOAEpPMA
3). TpodorkToAEpMa, CUMITIACTOTPOHOOIACT
4). cummutactoTpodo0i1act, BOPCUHKH (XOPHOH)

Tembl pedepatoB:
e lcropus Hayku
e MeToabI HCCICIOBAaHUS



e ['opMoHanbHasE peryisnuss 00- U coepMaroreHe3a. MopdodyHKIMOHAIbHAS OpraHU3aIHs
CEMEHHHUKOB U SIMYHUKOB

e Amnonro3 kak ¢popma MopdoreHesa

e [lonsTue o cucreme 'marb - BHE3apOJBILIEBbIE oOpraHbl - mwion"'. HMmyHomormueckue
B3aMMOOTHOIIICHUS] OPraHu3Ma MaTepy U IUI0Ja

e Perenepauus - UCTOPUSI OTKPBITHS U OCHOBHbIE MIOHSATHSL.

e Pocr

e JlerepMuHaLus Moja.

o Knerounas nuddepeHmpoBKa.

e Teopus pumsMOpHorenesa.

Ha camocTosiTe/ibHOE H3YYeHHe BbIHECEH MaTepHAas M0 TeMaM:
AHTHYHAS SMOPUOIIOTHSL.

OMOpuoorus Ha coBpeMeHHOM JTarie. Kiietounas nmxenepusi.
BcrmomorarenbHbie METOABI PENPOAYKIIHH.

DBOIIONUS PA3MHOXKEHUS B )KUBOTHOM M PACTUTEIIEHOM MHUDE.
VueHue 0 pereHepanuu: UCTOPHsl, COBPEMEHHBIE YICHBIE U ITPOOIIEMBI.
['eHETHYECKHIT KOHTPOJIb PETYJISIINU HHANBUAYAIHHOTO Pa3BUTHSL.
OTKpBITHE TOMEO3UCHBIX F€HOB, UX POJIb B Pa3BUTHH.
OMOpuoHaNbHAs UHAYKIMS U T€HBI €€ KOHTPOJIMPYIOILHUE.
KiionupoBaHue )KMBOTHBIX: YCIIEXH, TPOOJIEMBI, TEXHOJIOTUH.

Jlna cmyoenmoe co30ano:

- 9JIEKTPOHHAS TI0YTa, 1€ HaXOIUTCS HHPOPMAIIHS M0 TEMAaTUKaM CaMOCTOSITENIbHBIX PadoT,
METOAMYECKHE Pa3paboTKH K KypCy, epeYeHb CXEMaTHUECKOro MaTepuaia, IepeueHb BOIPOCOB K
3a4yeTy, OJIOKU TECTUPOBAHMS, 3a/1a4H 110 MOJIEKYISAPHONH OHMOJIOTHY;

- wa mopraie Yal'TIY caiita HULI ®IIIIBb http://brs.ulspu.ru, cymectByer 3akiaaka
YyeOHO-MeTOMYeCKass paboTa, TAe TakXke HaxoauTcs HHpoOpMauus 1O  TeMaTHKaM
CaMOCTOSITENIBHBIX pabOT, METOJMYECKHe pa3paboTKH K Kypcy, IEpeYeHb CXeMaTHYeCKOTO
MaTepHala, IMepeyeHb BOINPOCOB K 3adeTy, OJIOKM TECTUPOBAHMS, 3aJaud IO MOJIEKYJISIPHON
OHoJIoruy;

- Ha caiite http://biocell.omgpu.ru/ crynentam mnpemiaracrcs B ¢Gopmare PDF ydeGHo-
METOAUYECKHE ITOCOOMS;

- B ayauTopuu 334 cTyaeHThl UMEIOT BO3MOKHOCTh CaMOCTOSITENILHO MPOUTH TECTUPOBAHUE
C UCIMOJIb30BaHUEM KoMITbIoTepHOM nporpammbl SCHOOL.

Taxoke cTyaeHTaM JAjs JIyYIIEro YCBOEHHs Kypca Inpejajaraercs pemeHue 3anad. Oobiree
konruecTBO — 100 (mprMepHbIN IepeyeHb MPUBOAUTCS HUXKE).

Cnucok aumepamyput 011 camocmoamenbHoil padomol cmyoeHmos

1. AnexkcannpoBckas O.B., Pamoctuna T.H., KosznoB B.A. Ilutonorusi, rucrtojmorus u
smOpuonorus. — M., 1987.

2. Kopoukun JI.U. bronorus nHauBHIyaspHOTO pazsutus - M.: MI'Y, 2002.-264 c.

3. HoBukoB A.U., Cesarenko E.C. PykoBoACTBO K 1a00paTOPHBIM 3aHSATHUSM IO THCTOJIOTUN
¢ ocHOBam# 3MOpuosioruu. - M., 1984,

4. KysuenoB C.JI. Atnac no rucronoruu, nuuronoruu, smopuonoruu / C.JI. Ky3uenos, H.1.
Mymikam6apos, B.JIL. I'opsiukuna — M: Men. undopmanmronHoe areHTcTBOo, 2002 — 374 c.:ui.

5. benoycos JI.B. OcHoBbI 06111e# 3MOpuosioruu - M.: MI'Y, 1993.-301 c.

6. I'ommuenkoB B.A., MBanoB E.A., Hukepsicopa E.H. DmOpuosnorus. YueOHoe mocoOue.
M.: «Akagemusy», 2004 - 224c.

7. TomuuenkoB B.A., CemenoBa M.JI. [Ipaktuxym no smOpuosioruu: YueOHoe mocooue s
CTYy[. YHUBEPCUTETOB - M.: «Akanemus», 2004.- 208 c.

DJIeKTPOHHBbIE YUeOHbIe 0CO0UsI, peKOMEHyeMble VISl CAMOCTOSITeIbHOM PadoThI


http://brs.ulspu.ru/
http://biocell.omgpu.ru/

1. Atnac no rucrosioruu, nurojoruu u smopuoaorun/C.JI. Ky3nemnor, H.H. Mymkam6apog,
B.JIL. T'opsiukuna - M.3AO «/ITuamopd».

2. TecroBble 3amaHus MO KypCy THCTOJIOTHH, ITUTOJOTUH U 3MOpuosorun/M.: MMA uwm.
N.M. Ceuenona. — 2003.

3. CseroBas mukpockonus. Atinac-cripaBouauk/ M.S. Kopa. — 3A0 «duamopdy.

5. [IpumepHbIe OlleHOYHbIE MAaTepUabl [Jisl TPOBeJIeHUS] TEKYIero KOHTPOJs
yCIeBaeMOCTH U IIPOMEKYTOUHOM aTTecTaluu 00y4YarIuXCcs M0 JUCHUIINHE

Opranusanus v NpoBejJeHNe aTTeCTAlUN 0aKajaBpa

®I'OC BO opuentupoBansl Ha (opmupoBanue y OakajmaBpa KOMIETCHUUH —
JUHAMUYECKOro Habopa 3HaHMM, YMEHHMH, HABBIKOB M JIMYHOCTHBIX KauecTB, KOTOPbHIE IO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBhIHKE TpyJa M YCHEIIHO NpOoQecCHOHATHHO
peaI30BbIBATHCA.

B npouecce oneHku 0akaaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaAULMOHHBIE, TaK U
MHHOBAIL[MOHHBIE THUIIbI, BUIBI U (GOPMBI KOHTPOJIs. [Ipu 3TOM IOCTENEHHO TpaIUIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyclie KOMIETEHTHOCTHOTO IIOAXO0/a, a WHHOBALIMOHHBIE CpEJCTBA
a/1alITUPOBAHBI JUIsI IOBCEMECTHOI'O IPUMEHEHUS B POCCUICKON BY30BCKOI MpaKTHKeE.

Lenbr mpoBeneHusi aTrecTanMyd — IPOBEpPKa OCBOEHMSI 00pa30BaTEIbHON IPOrpaMMBbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTb 00Pa30BaTENbHBIX PE3yIbTATOB.

IIpomexyTouHass aTTecTalUsl OCYIIECTBISETCS B KOHIE CEMECTPA U 3aBEpLIAET U3y4YECHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTbh KPYIHbIE COBOKYIMHOCTH 3HAaHMM M yMeHMH, (hopMupoBaHHE
ONPEACIECHHBIX KOMIIETCHIMN.

OneHOYHBIMH  CpEACTBAaMH TEKYIEro OLCHHWBAaHUS SBIAIOTCA: JIOKJIAA, TECThl IO
TEOPETUYECKUM BOTIPOCAM TUCIMILUIMHBI, 3alIUTa MPAKTHYECKUX padoT U T.1. KOHTponb ycBOGHUS
MaTepHuaja BEJEeTCS PEryJlsipHO B TEYEHHE BCEr0 CEMECTpa Ha IPAaKTHYECKUX (CEeMHHAPCKUX,
71a00pPATOPHBIX ) 3aHATHUSX.

CPEJACTBA OLIEHUBAHWNS,
UCIOJIb3YEMBIE Ul TEKYIIETO OO6pa3oBarenbHble
OLICHMBAHMUS MTOKa3aTesst JOpMUPOBAHUS pe3yNbTaThl JUCIUILINHBI
KOMIIETEHIINH
OuneHo4HBbIE CPeICTBA LIS TEKYIIEeH ATTeCTANNA

OC-1 Pedepar OP-1 3Haer CcTpYKTYpHO-(YHKIIMOHAIbHYIO

OC-2 VYcrHbli 0TBeT (J1abopaTopHbIE OpraHU3alI0 TKAHEBBIX CTPYKTYpP B OHTO- U

3aHSTHS) C YYETOM BOIPOCOB, ¢durorenese;

BBIBE/ICHHBIX HA CAMOCTOSITEIIHOE OP-2 ymeer aHaJUM3UPOBaTh COBPEMEHHbBIE

oOy4deHue, 3K3aMeH HayuyHbIE JOCTUKECHUS B obnactu

OC-3 TectupoBanue oOpa3oBaHusi ¥  OpoPuiIs  HOATOTOBKH,

0C-4 Pemenne CUTYAllMOHHO- | BBIAEIATh M CUCTEMATU3UPOBATh OCHOBHBIE

JIOTUYECKHX 33124 UJeU B HAy4HBIX TeKCTax, pedeparax;

OC-5. Pabora c¢ wuH(popmarmoHHO- | OP-3 ymeeT BBIABIATE 3aKOHOMEPHOCTH

CXEMaTUYECKUM MaTepHaIOM U | )KU3HEJEATEIBHOCTH Ha TKaHEBOM,

TUCTOJOTMYECKUMH MpernapaTamMu KJIETOYHOM, CYyOKJIETOUHOM M MOJIEKYJISIPHOM
YPOBHAX  OpraHM3allid  OMOJOTMYECKHX

Oueﬂoqmﬂf cpeacTBa JJs CHCTeM:
npOMemyTOtlg(l):;:;:z;Taunn ST op-4 BJIaJIe€T HaBBIKAaMHU cOopa, 00paboTKH,

OC-6 Disaven B (opmMe yCTHOTO aHaJM3a U cuUcTeMaru3aluu uHpopmaunuu, a

COBeCETOBARMS O BOMPOCAM TaK)Ke HaBBIKAMU BBIOOpa METOJIOB U CPE/ICTB
pelieHus 3a1ay;
OP-5 noreHnuanbHbIE YIPO3bI I IPUPOJIBI U
YeJIO0BEKa  IIMTOJIOTMYECKUX  ONBITOB  H
9KCIIEPUMEHTOB.




Onucanne OIEHOYHBIX CPEJICTB M HEOOXOJUMOTO O000pYyIOBaHMS (JIEMOHCTPAIMOHHOTO
MaTepuana), a TaKkKe MpoUeAypbl M KPUTEpUM OLIEHUBAaHUS WHJUKATOPOB JIOCTHKEHUS
KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (OPMHPOBAHMS B MPOIECCE OCBOCHHUS 00pa30BaTCIIbHOM
HpOI‘ paMMBI HpeZ[CTaBJIeHBI B CDOHIIG OILICHOYHBIX CpeZ[CTB JUIA TCKYH_IGFO KOHTpOJISI yCHeBaeMOCTI/I
U TIPOMEKYTOYHOM aTTECTALMU 10 JTUCIUILIMHE «3allluTa paCTCHU .

Mamepuanwl, ucnonb3yemole 011 MEKyULe20 KOHMPOJiA YCHEBACMOCHLU
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI JI1 OpraHru3aliuu TCKYIHeﬁ arreécrauuu npeaCcTaBJICHEL B m.5 IIporpaMMal.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOTISL YCREGACMOCHU
odyuarowuxca no OucyunIuHe

OC-6 MIPUMEPHBIV MEPEYEHDB BOITPOCOB K DK3AMEHY

Hcropus sMOpHoIOTHu. DTansl pa3BUTHSA, Pa3/eiibl, METOIbI U3Y4YCHUSI.

Teopust A. Belicmana o 3apo/IbIlI€BOM MIa3Me.

[TosoBOE pa3MHOKEHUE KaK pe3yJIbTaT 3BOJIIOLMOHHOIO IIpoLecca.

[TepBuuHbIe MONOBbIE KIETKH. OTIMYUS COMAaTUYECKUX U 3PENIbIX MOJOBBIX KIETOK.
Oorenes u ero perynsus. Siineknerka: kiaccuukanus, CTpoeHHE.

Cnepmartorenes u ero perynsanus. CriepMaTo30u; CTPOCHHUE.

OmtonorBopenue. /lucTanTHbIE M KOHTAKTHBIE B3aUMOICHCTBHS FaMeT.

BrICTpBI 1 MeJIeHHBIH OJIOK MOJKUCIIEPMHH: MOJIEKYIISIPHBIE MEXaHU3MBI.

. buonornyeckwnii cmpici apodienus. OcoOEHHOCTH CTPYKTYPHOIH OpraHU3aIuy 0JIaCTOMEPOB.
10. Twumnsr gpoGneHwMs.

11. Mwurotnueckue ukibl 6iactomepos. [Ipasuna Caxkca - ['eprBura. Mopdorenernueckas
aKTUBHOCTH siziep npu Apobienuu. O6pazoBaHue HOBBIX MEMOpaH.

12. ®akTopbl peryasun IpooaeHns. AKTHBAIHS IEPeXo1a OT OIJIOJJOTBOPEHHSI K IPOOIICHHUIO.
13. Knaccugukanus 61acrtyi.

14. Tactpynsuusi: OMOTOTUYECKUM CMBICT M MEXaHU3Mbl MOP(OTCHETHYECKUX MPOIECCOB.

15. Twumsl racTpyssiuu.

16. buoxmumuuecKue MpU3HaKH racTpyisinud. IlocieoBaTelbHOCTh B HHUITMAIIMYA CHHTE30B
pasnnunbix JTHK.

17. OcHoBHOI1 OMOreHeTHYeCKUH 3aK0H [ ekkenst — Mrosiepa 1 ero COBpeMEHHOE COCTOSIHUE.
I'eHbI, OHTOrEHE3 U DBOIOLUS.

18. 3axoHn 3apozpimieBoro cxosctea [.M. bapa.

19. Peanu3zanus niaHa CTpoeHHUs 3apoAblia. PeryinsTopsl paHHero sMOpHoreHe3a — reHsl
romeoOokca. Helipynsmus. OceBoil KOMIIIIEKC 3a4aTKOB.

20. Cnoco06sl 00pazoBaHMs ME30/1€PMBI.

21. T'eneruka pa3Butus u ¢uoreHe3. THUITBI OTKIIOHEHUI: IEHOTeHE3, QUIPMOPHOTEeHE3,
reTepOXPOHHUS, TeTEPOTOMHSL.

22. PaHHMe dTanbl pa3BUTHS JIAHIIETHUKA.

23. Pannue sTansl pa3BuTHs aM(pUOHiA.

24. Pannme sTanbl pa3BuTHs peI0. XKenTouHbli MemoK — | IpOBU30PHBII OpraH.

25. Pannue stansl pazButus ntull. [IpoBu3opHbIe OpraHbl NTHII.

26. PanHuMe STambl pa3BUTHS MICKOITUTAIOIINX U YETOBEKa.

27. Tunsl mnanent. yHKIMK wianeHTsl. Kputuyeckue nepuoisl pa3BUTHA yenoBeka. [loHsaTue o
KPUTHYECKHX TIEPHOJIaX PA3BUTHSI.

28. Perynsauus penpoayKTUBHBIX LUKJIOB.

29. OyHKIHOHATHHAS MOP(OIOTHS MOJIOYHOM KEJe3bl, YPOBHU PETYIISIINH.

30. DBoOIMOHHAS AUHAMHUKA TaAMETOTeHE3a.

31. buorenernueckuii 3akoH I'ekkiiss — MioJuiepa U ero CoBpeMeHHas MHTePIpeTanys. 3aKOHbBI
¢mmmoOproreneszon (A.H. CeBepioB).

CoNoOR~WNE



32. Pocrt kak yacTh mpoOsieMbl OMOJIOTUH Pa3BUTHS. THITBI POCTOBBIX MPOIECCOB. Y paBHEHUS
CKOpPOCTH pocTa. Peryssius u reHeTHYeCKUil KOHTPOJIb POCTOBBIX MPOIIECCOB.

33. DmOpuonanpHas nHAyKIus. [lepBbie paboTsl mkoss! [lnemana.

34. TlonsTre 0 NEPBUYHOM OPraHU3aTOpPe. DKCIEPUMEHTAIBHBIE PA0OTHI MO N3YUEHUIO
WHIYKTHBHBIX CBOMCTB TKaHEH B AMOPHOTEHE3€ M MOCTHATAILHOM Pa3BUTHH.

35. Perenepanus. [lonstue, knaccudukarus. cTouHnky, MacmTadbl U CIOCOOBI pereHepaIi.
Perynsinus mporeccoB (PU3HOIOTHYECKOI U perapaTUBHON pereHepaluy.

IlepedyeHb ruCTOJIOrHYECKUX NPENapaToB U HH(POPMoOCXeM K IK3aMeHY N0 IMCUHUIIHHE

I'ucronornyeckuit npenapar. AUIEeKIeTKa KOIKH. AUYHUK.

I'ucronornyeckuii npenapat. CriepMaTo30U 16l MOPCKOM CBUHKH.

Pucynok. Cxema ooreHesa (CaMOCTOSITENILHO)

Pucynok. Cxema criepmarorenesa (caMOCTOSATEIBHO).

Cxema. Tunbl oorenesa v MUTAHUS SHICKICTKH.

Cxema. CuHanToHeMalbHbIN KOMIUIEKC U (ha3bl Meiio3a.

Cxema. ['opmoHanbHas peryssius ooreHesa.

Cxema. ['opMoHanbHas peryssinus criepMaToreHesa.

['ucronornyeckuii npenapatr. OmI0J0TBOPEHHUE STHUIEKJICTKH aCKapU/Ibl.

Cxema. AKpOCOMHasi peakLusi CIEPMHSI MOPCKOT'O €Xa.

Cxema. ®opMupoBaHue 000JI0UYKH OIIOJJOTBOPEHUSI.

Cxema. AKpocomaibHasi peakius CriepMaTo301a.

Cxema. [locnenoBaTenbHOCTh aKPOCOMAIbHON PEAKIIMM MOPCKOTO €Xa.

Cxema. AxtuBamus ¢ochonumnazpiC, MNpoTeMHKHHA3bl M u3MeHeHne pH ormiogoTBOpeHHoM
SANUEKIECTKH.

Cxema. Pacnipenenenue BCTpoeHHON B MeMOpaHy ranakro3uitpancdepassl — ['anTas.
Cxema. Omio10TBOPEHUE Y MIIEKOTUTAIOIIIHX.

Cxema. KopTukanbHas peakiysi 00LUTa MOPCKOTO €Xa.

l'ucronornyeckuii npenapar. J{pobieHne SHIeKIeTKH acKapu/Ibl.

I'ucronornyeckuit npenapar. biacryna Jasarymku.

Cxema. Knaccuduxanus 1poOneHust.

Cxema. knaccudukarus Onacryn. Ampudnacryna. LlenoGnacryna.

Cxewma. Jluckobnacryna. [Tepubmact.

Cxema. bracrouucra.

Cxema.OCHOBHBIE TUIIBI IPOOJIEHUSI.

Cxema.CniMpasibHbIi THIT IpOoOJICHHUS.

Cxema.l'oMokBaipaTHOE 1 TETEPOKBAIPATHOE IPOOIICHHE.

Cxema.bunarepanbHblii TUIT IpOOTIEHUS Y ACIUIHH.

Cxema.Cxema sxcniepuMenTa ['epcraauyca 1o 3a1epkke AeJIeHui APOOJICHUsT Y MOPCKOTO €Ka.
I'ucronornueckuit npenapar [lepBuunas monocka.

['ucronornueckuii npenapar. Helipyma jarymku (O3 HsIsI TacTpydia).

Cxema. MHBaruHaiys y MOpCKOTo exa.

Cxema. ['actpymsinps y nrum.

Cxema. OO0miasi cxema CTPOSHHSI OCEBOTO KOMITJIEKCA 3a4aTKOB.

Cxema. CocTaBHbIE ITPOIIECCHI TACTPYIALUHN Y aMpHOuil.

Cxema. KapThl pe3yMIITUBHBIX 324aTKOB Ha OJ1aCTyJe XBOCTaThIX aM(pruOUii.

Cxema. Kapra npe3yMNnTHBHBIX 3a4aTKOB Ha O1acTyse aMmpuOuii 1o HOBEHIIINM TaHHBIM.
Cxema. Cxema CTpOCHUS SIMIISKIICTKH HIMOPIIEBOM JISATYIIIKU Ha CTauu 32 01acTOMEPOB.
Cxewma. [locnenoBatenbHble CTaAUN HEUPYISIMU Y aM(pUOHIA.

Cxema. Turbl racTpyJisilyy.

Cxema. @opMHpoOBaHKE MY>KCKOTO IIPOHYKJIIEYCA.

I'ucronornueckuit npenapar. Ilonepeunstii pazpes 3apo/plia JaHIIETHUKA.

CxeMa. [Ipe3yMnTuBHBIE 3a4aTKH 3apOIbIIIIA JISTYIIKH.

['ucronornyeckuii mpenapar. 3apopIi GopenH.




Cxema. Murpanusi SHTOJAEPMATbHBIX M ME30JCpPMAIBHBIX KJIETOK Yepe3 MEPBHUHYIO ITOJIOCKY.
Cxemarnueckoe n300pakeHHe 3apo/Iblia Ha cTagun 17 4acos.
'ucronoruyeckuit npenapatr ComwuThl, XOpaa, HepBHas TpyOka. Ilomepednslii paspes 3apoimbiiia
IBIIICHKA.
['ucronornyeckuii mpenapar. TyJoOBUIIHAS W aMHHOTHYEcCKas Ckiaaaku. llomepednsrii paspes
3apO/JIbIIIA LBITICHKA.
['ucronoruyeckuit npenapar. 3apoApIin Kypuilbl. 40 4acoB HHKYOAITHH.
I'ucronornyeckuit npenapar. [IyrosuHa 3apozsiia CBUHbY.
Cxema. [lepBas ¢aza racTpyJsiuy MICKOITHUTAOIIHNX.
Cxema. /IpobOnenue, racTpyJIsius, IMIUTAHTAIMS 3apOJIbIIIa YeI0BEKa.
Cxema. Pa3nuuHbIX TUTIBI TUIAIICHT IO CTETIEHU COJIMKEHUS C KPOBEHOCHBIM PYCIIOM MaTepH.
Cxema. AHatoMu4ecKas Kiaccu(uKamus mianeHT.
Cxema. CxeMaTu4eckoe n300pakeHUe 3apOIbIla MICKOITUTAIOIIETO ¢ SMOPUOHAIBHOM TTAlIEHTOH.
Cxema. CtpoeHme remMaToIIalieHTapHoro 0apbepa.
Cxema. ['opmoHanbHast GyHKIUS IDTALCHTHL.
Cxema. OOMeHHast PyHKIUS IUIAIICHTHI.
Cxema. Cuctema «MaTh-BHE3aPOIBIIIEBBIC OpraHbl (TUTALEHTA) -TI0
Cxema. DMOpHOHATIbHBIC HCTOYHUKH (DOPMHUPOBAHUS TPOBU30PHBIX OPTraHOB.
B xon1I€ M3y4YeHUS TUCIUTUITMHBI TOABOASTCS UTOTH PabOTHI CTYACHTOB Ha JIGKITMOHHBIX U
MPAKTUYECKHX 3aHATUSAX IIyTEM CYMMUPOBaHUs 3apaboTaHHBIX 0asIOB B TEUEHUE CEMECTPA.

Kpurepun oueHnBanusi 3HaHUH 00y4AKOIIMXCSH M0 AMCHMUILINHE

dopmupoBaHue 0a1JIbHO-PEHTHHIOBOI OLICHKH PadoThl 00yYAOIIUXCS

Ilocemenue PabGora Ha
ITocemenne
Cemectp [Tokaszarens eI IIPAKTUYECKHUX | MPAKTHYECKUX DK3aMeH
I 3aHSTUN 3AHATHSIX
Paz6amioBka mo 15x 1=15
9 x 1=9 GamioB 212 oamnos 64 Gamra
5 BHJIaM paboT 6amioB
cemectp | CymMMapHBIN Makc. 9 Gamios Max 24 Gamnna 236 6annoB 300 6anmoB
6amn max max max

Kpurtepun onennBanns padorbl 00y4aomerocs o HTOramM ceMecTpa

ITo nroram HU3YUCHUA NUCHUIIIINHBI «bnonorus PAaSMHOXKCHUA U Pa3BUTUAN, TPYJIOéMKOCTB
KoTopoit coctaBnsier 3 3E u m3ydaercs B 5 cemecTpe, oOydaromuiicss HaOuUpaeT omnpeaenéHHoe
KOJINYECTBO 0AJIIOB, KOTOPOE COOTBETCTBYET OLIEHKE COITIACHO CIEAYIOIEH Tabue:

Ouenka Bbaaasl (3 3E)
«OTIUYHOY 271-300
«XOPOIIIO» 211-270

«yIOBJIETBOPUTEIHHOY 151-210
«HEYOBJIETBOPUTENIBHO» | MeHee 150

6. Meroauyeckue yKa3aHus AJ1sl 00y4AIOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

VYcnemHoe u3ydeHHe Kypca TpeOyeT OT OOydyaromMXCsl MOCEIIEHHs JIEKUUH, aKTUBHON
paboTel Ha 1a0OpATOPHBIX 3aHATHAX, BBIOJHEHHUS BCEX Y4YEOHBIX 3aJlaHUM IpernojiaBaTes,
O3HAaKOMJIEHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEpaTypOH.

3anuch JeKHMU — oJHa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM padoThl OOydarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPAaTKO, CXEMaTHYHO, IMOCJIE0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHbBIE TOJOXEHHS, BBIBOJBI, 00001IeHHs, POPMYIHPOBKUA. B KOHIlE JeKIuMU MIperoaaBareib
ocTaBisgeT Bpems (5 MHMHYT) [UIs TOro, 4ToObl OOyyaromuecss WMeENId BO3MOXKHOCTH 33/1aTh
YTOUHSAIOIIME BOINPOCHI 1O H3ydyaeMoOMy Marepuany. IM3-3a HEIZOCTaTOYHOrO0 KOJUYeCTBa
ayJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YAAeTCS OCBETUTh B IOJHOM OOBEME, IMO3TOMY



IpernoaaBaTesb, 10 CBOEMY YCMOTPEHHUIO, HEKOTOpPHIE BONPOCH! BHIHOCHT Ha CAMOCTOSTEIIHHYIO
paboTy CTYJIEHTOB, PEKOMEHAYS Ty WM UHYIO JuTepaTypy. Kpome 3Toro, ass ydmiero OCBOCHUs
Marepuala ¥ CHCTEMaTH3allMM 3HAHUH 10 JUCHUIUIMHE, HEOOXOAWMO MOCTOSHHO pa30ouparh
MaTepHalbl JEKIHHA 110 KOHCIIEKTaM B y4eOHBIM TocoOusM. B ciyuae He0OX0IMMOCTH 00paiaThes
K IIPETOIaBaTeNIo 32 KOHCYIbTAIHEH.

[TonroToBka K JIaGOPaTOPHBIM 3AHATHSM.

[Tpu moaroroBke K J1aOOPaTOPHBIM 3aHATHUSAM CTYACHT JOJDKEH HM3YYUTh TEOPETHYECKHUI
Marepuay Mo TeMme 3aHATHSl (KCIIOJIb30BaTh KOHCHEKT JICKIUH, U3YYUTh OCHOBHYIO JHUTEPATYPY,
O3HAKOMHUTHCS C JIOTIOJIHUTEIBHON JINTEpaTypol, MPH HEOOXOJMMOCTH JOTIOJIHUTH KOHCIEKT, Aeiast
B HEM COOTBETCTBYIOIIME 3alMCH W3 JIMTEPaTypHBIX HMCTOYHUKOB). B citygae 3aTpyaHeHUH,
BO3HUKAIOIIMX IIPH OCBOGHMH TEOPETHUYECKOTO Marepuana, CTYIEHTY CleldyeT oOpamarbcs 3a
KOHCYJbTAIlMell K IpernojaBarenio. Vs Ha KOHCYNbTalMio, HEOOXOAMMO XOpOLIO MHpOIyMarh
BOTIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHHS.

B nauane nmabGopaTopHOro 3aHATHS NPENOoAaBaTeNlb 3HAKOMHT CTYAEHTOB C TEMOH, OTJIaniaeT
IUIaH MPOBEJICHHUS 3aHITHUS, BbIIACT 3ajjanne. B Xoze BhIIOIHEHUS 1a00paTOPHOI pabOThI CTYAEHT
MOET 00paTUThCS K MPENoJaBaTellio 32 KOHCYJIbTAllMel WM pa3bsiCHeHUSIMH. [Ipu BBITONIHEHUN
paboT cTyneHT opopmIseT anbOo0M (TeTpab) Mo JTabOpaTOPHOMY MPAKTHKYMY, KOTOPBIH craeTcs
Ha IIPOBEPKY B KOHIIE CEMECTpa.

PesynbTaThl BRIOIHEHHUS JTAOOPATOPHBIX PabOT OLIEHUBAIOTCS B OaiaX, B COOTBETCTBUU C
0aJITbHO-PEHTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

Ilepeuyennb J1adopaTOPHBIX padoT
JlaboparopHas pabota: BBenenue B Onosioruto pazputus. ['amerorenes.
Jlabopatopnas padota: Ormio10TBOpEeHHE
JlaboparopHas padora: J[pobnerne (mammHTOMIYecKri mporecc). [acTpymsims
JlabopatopHas pabota: PanHue 3tarbl pa3BuTHs 6€c- U MO3BOHOYHBIX JKUBOTHBIX

IlonroroBka K yCTHOMY OIpOCY.

[Ipy moAroToBKE K YCTHOMY OINpPOCY HEOOXOAMMO M3YYHMTh TEOPETHYECKHI Marepual Io
muciumuinHe.  C 1enpl0  OKas3aHWsl ITIOMOINM  CTYAE€HTaM IIpd  IOATOTOBKE K  3aHATUAM
IPEnoiaBaTeseM IPOBOJAUTCS TPYIIIOBAsk KOHCYJIBTALUS C LENbIO Pa3bsICHEHUS HAN0O0JIee CII0KHBIX
BOIIPOCOB TEOPETUYECKOTO MaTepHala.

IToaroToBka Kk AOKJIaAy € Mpe3eHTALHEH.

Jloknaznpl JenalTcs € LEeIbl0 NPOBEPKM TEOPETHUYECKMX 3HAHUM 0O0yyarolerocsi, ero
CIIOCOOHOCTH CaMOCTOSITENIbHO NpPUOOpeTaTh HOBBIE 3HAHMS, pabdoTaTh ¢ HMH(OPMALMOHHBIMU
pecypcamu U U3BJIEKaTh HYKHYI0 HH(POPMALHUIO.

[IpoomKUTENBHOCTE JOKIaAAa HE JOJDKHA MPEBBIIATh 5 MUHYT. TeMmy JOOKiIaaa CTYIAEHT
BBIOMPAET 110 JKEJIaHUI0 U3 MPEATIOKEHHOTO CITUCKA.

HpI/I MMOATOTOBKE AO0KJIaaa CTYACHT OOJIKCH U3YYUTDH TGOpeTI/I'-ICCKI/II\/JI Marcpuall, UCIIO0JIb3ys
OCHOBHYIO M JIONIOJHUTEIBHYIO JINTEpaTypy, OO0s3aTeIbHO COCTaBUTH IUIAH JIOKJIaja (MepedeHb
paccMaTpUBaeMbIX MM BOIIPOCOB, OTPAXKAIOLIMX CTPYKTYpPY U IOCIEI0BaTEIbHOCTh MaTepHana),
MOATOTOBUTH MPE3EHTALUIO.

BeicTymiieHre  OJKHO  CTPOUTBCS CBOOOJHO, YOEAWTENbHO U apryMEHTHUPOBAHO.
[IpenoaBaTenb CIeANUT, YTOOBI BBHICTYIIEHHME HE CBOIMJIOCH K IPOCTOMY BOCIPOHU3BEICHUIO
TEKCTa, HE JOIYCKAeTCsl MPOCTOE YTEHHE COCTABJIEHHOIO KOHCIEKTa JOKjajna. BeicTynarommii
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayJAUTOPUU U TUCKYCCHH.

7. IlepeyeHb OCHOBHOW ¥ JONMOJHUTENbHON Y4yeOHOW JjauTeparypbl, HHTepHer-
pecypcoB, HeOOXOAUMBIX /IJIsi OCBOEHUSI JUCIIUINJIMHBI

OcHoBHas1 JiuTEpaTypa



1. Nounya, A.K. buonorus passutus: yueonuk / A.K. lonnya. - 2-¢ u3a., ucnp. u 0. —
CII6.: WUzn-Bo C.-Ilerep6. yn-ta, 2018. — 812 c. - ISBN 978-5-288-05827-1. - Tekcr:
anekrponnsiid. - URL: https://znanium.com/catalog/product/1020205.

2. buonorust pa3MHOXEHHUS M Pa3BUTH: Kypc JIeKIUi: yueOHoe nocobue / cocraBurens O.
A. A6pocumoBa; ioa pexakiuend B. FO. I'opoynosoit. — Yda: BI'TIY umenn M. Axmymisl, 2006.
— 140 c. — ISBN 5-87978-288-3. — TekcT: anekrponHbiit // JlaHb: 3JIeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/42232.

JonoiHUTeILHAS JUTEpPaTypa

1. T'ucronorus, muronorus u sMopuosorus: yueonoe nocodue / T. M. Crynenukuna, T. A.
Bouterxanuna, T. . OctpoBckas, M. A. Crenbmax; nog pea. T. M. Cryaenukunoil. — MockBa:
NHOPA-M, 2020. — 574 c. — (Briciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekcr: snekrponnsrii. - URL: https://znanium.com/catalog/product/1117787.

2. Mertobl uccenoBaHus B Ononoruu u Meaunuae: yaeOnuk / B. Kanwokos; A. CTaHUKOB;
O. Tpybuna; A. CrpekanoBckasa. - Openbypr: OI'Y, 2013. - 192 ¢ URL:
http://biblioclub.ru/index.php?page=book&id=259268.

3. BacunweB, FO. I'. PacuimpeHHbIi KOHCHEKT JEKIHUWA MO LUTOJIOTUH, TUCTOIOTUU U
samOpuonoruu: yuednoe nmocodue / FO. I'. Bacunnse. — Mxesck: Mokesckas [[CXA, 2019. — 185 c.
— Texkcer: onekrpoHHbld //  JlaHb:  3NEKTpOHHO-OMONMOTe4yHass cuctema. —  URL:
https://e.lanbook.com/book/133934.

4. Iepepsankuna, C. I1. buonorust pazmuoxxenus: yueoHoe nocodue / C. I1. Ilepepsnkuna,
M. A. Ymaxkos, K. A. bakanoBa. — Bonrorpan: Bonrorpaackuii 'AY, 2016. — 88 ¢. — Tekcr:
3JICKTPOHHBIN /l Jlanb: 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL:
https://e.lanbook.com/book/100802.
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