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NMOACHUTEJIbHASA SAMMNCKA

Mporpamma no Kypcy «leHeTuka» noprotoBneHa C y4YeToM TpeboBaHUM K
pesyfnsTataM OCBOEHUSI OCHOBHOW 06pa3oBaTeflbHON NporpamMmmbl CpegHero ooLero
obpasoBaHus (B TOM 4ucne TpeboBaHUin K NpegMeTHbIM pedynstatamM no 6uonorun Ha
yrny6aeHHOM ypoBHe). B nporpamme oTpakeHO npeaMeTHOe COAep’kaHue Kypca u
nocnegoBaTenbHOCTL €ro pacrpegeneHuss no pasgenam M Ttemam; gaHa obuias
XapakTepucTnka Kypca C YyKasaHueM Lueneil ero WusydeHusi; onpegeneHsbl
BO3MOXXHOCTW Kypca [nsa peanua3auun TpeboBaHUN K NAaHUpyeMbiM pes3ynstaTam
OCBOEHMSI OCHOBHOW 0O6pasoBaTtesibHOM nporpamMmbl Mo 6Monormm — JINYHOCTHBIM,
MeTanpeaMeTHbIM U NPEeAMETHbIM; OCYLLECTB/IEHA KOHKPEeTM3auusi MNpeameTHOro
cofepXaHus B TeMaTU4eCKOM [MNaHMPOBaHUKM, YKa3aHO KOMMYECTBO Yacos,
OTBOAVMBIX Ha U3YYEeHUE KaXXOOW TEMbl U OCHOBHbIE BUAbl YH4EOHOW OEATENBHOCTMH,
hopMmnpyemMble B XOOe WU3YyYEeHUs TeMbl. Takke B nporpamMme NpuBeOEH nepedveHb
pekoMeHayeMbIX abopaTopHbIX OMbITOB U MPakTUYeCKUX paboT, BbINOMAHAEMbIX
y4YawmmMmcs.

OBLLUAA XAPAKTEPUCTUKA YHEBHOIO KYPCA «TEHETUKA»

YuebHbIn Kypc «[eHeTnka» pa3paboTaH C y4ETOM B3aMMOCBSA3UN €ro ¢ y4ebHbIM
npegMmeTom «buronorns», KOTOpbI BXOOUT B COCTaB NPeOMETHON obnacTu
«EcTecTBeHHble Haykn» . 10 CTPYKType u cocTaBy NPEeLMETHOrO COAep)XaHus, Bugam
y4ebHON OesaTenbHOCTU, (PopMMPYEMbIM B NPOLECCE YCBOEHUSA 3TOr0 COAEPXKaHWS,
npegcTasnsgeTr co60M LEeNnoCTHbI, 3aBeplUeH parMeHT copepXkaHus npegmera
«bronorus» yrnybnsaooLyo U paclunMpsoT y4eOHbIn MaTepuan TONbKO B YacTu
«OCHOBbI FEHETUKN» .

[MaBHOIM OTNNYNTENBHON OCOBEHHOCTLIO Kypca B CPaBHEHWM C Pa3faenioM
«OCHOBbI FEHETUKN», ABNSAETCHA TO YTO NMPEeACTaBeHHbIN B HEM y4ebHbI MaTepuan B
OonblLUe CTEMEHN HaNpPaBieH Ha N3YyYEeHUE MONEKYNSAPHON MEHETMKUN, COBPEMEHHbIX
rEHETUYECKNX TEXHOMOMNN, AOCTVXKEHUN OUOTEXHOMOMMNU W TEHHOW WHXXEHEPUN,
MONEKYNAPHbIX METOAOB ANArHOCTUKN U OOCTUMIKEHUA MEANLMHCKOWN FEHETUKN . DTUM
obycnoeneHa pofib y4ebHoro npeameta «[eHeTuka» B oO6Wen cucteme
€CTeCTBEHHOHay4yHOro obpasoBaHust U 06Wwero cpegHero  6UOOrMYecKoro
06pa3oBaHnsi Kak 0QHOro N3 ero KOMMOHEHTOB .

LESIN N3YHEHUA YHEBHOIO KYPCA «EHETUKA»

BegoywmMmun uensamun naydeHuss y4ebHoro kKypca «[eHeTuKa» Kak KOMMOHeHTa
LLKOMBbHOro 6MOoNorM4eckoro obpasoBaHus SABNSKOTCA: 6 (opMUpOBaHNE CUCTEMbI
3HAHUA O 3aKOHOMEPHOCTSAX HacnegoBaHUs N U3MEHYMBOCTM XKMBbIX OPraHn3MoB,
OCHOBHbIX MEXaHWU3MOB W TEHETMYECKOWN Perynsauun MONEKYASPHbIX N KNETOYHbIX
NPOLECCOB, O BANSHUN FreHOTUNa 1 hakToOpPOB CPeLbl HA pasBUTUE opraHn3ma, o ponu
FEHETUKN B Pa3BUTUN COBPEMEHHON TEOPUN IBOMOLUM N MPAKTUYECKOM 3HAYEHUU
3TOWN HayKu ANs MEANLUHBI, SKOMOrn 1 CENeKunn;



- 3HaKOMCTBO obyyaroLmxcs c mMeTogamu No3HaHMs npupogpl:
NccnenoBaTeNbCKUMN - MeTogaMn  OGMONOTMYECKNX  HayK  (LWMTONMOrMn, TEHETUKN,
cenekuun, B61OTEXHONOMK), MeTogaMn  CaMOCTOSITENBHOIO  MPOBEOeHUs
reHEeTUYECKNX nccneposaHuin  (HabnogeHve, N3MEpPEHNE,  IKCMEPUMEHT,
MOLENNPOBaHNE, BblYUCNEHNE BaXKHENLINX OUOMETPUYECKUX MoKasaTenen n ap.),
B3aNIMOCBS3bl0 PasBUTMS METOAOB U TEOPETMHECKUX OOOOLLUEHMI B FEHETUKE Kak
Ba>KHeNLen oTpacnn 61Monormieckon Hayku;

- hopmMmpoBaHME YMEHWIN XapaKTepn30BaTb COBPEMEHHbIE Hay4YHble OTKPbITUS B
o6nactTM TreHeTUKW; YyCTaHaBNMBaTb CBSI3b MeXAY pPasBUTUEM FEHETMKUM U
coumnanbHO-3TNYECKMM NpobneMamiy YenoBeYeCTBa; aHann3npoBaThb MHopMaLmio O
COBPEMEHHbIX TEeHETUYECKMX UCcnefoBaHnsx U paspaboTkax; UCcnosb3oBaTb
FeHETNYECKYIO TEPMUHOSIOTUIO U CUMBOJIUKY;

- BoCcnnTaHmne yﬁe)K[J,eHHOCTVI B NO3HABAEMOCTW XXNBOW npunpopgbl, CAMOLEHHOCTIN
XKU3HN KaK OCHOBbI 06LLEYEeN0OBEYECKINX HPaBCTBEHHbIX LI,eHHOCTeI7I " paunoHasrbHOro
npnpoaononb30BaHNA;

- passuTMe Yy oby4aromxcs OUONOrMHYeCKOM U  3KOOMMYECKOWN KYNbTYpPbl,
OCO3HaHMsA HEOOBXOAMMOCTN UCMONIb30BaHUA OCHOB MEHETUYECKNX 3HAHUA N YMEHUI B
Lensix coxpaHeHms CO6CTBEHHOMO 3A40POBbS (COb0AeHNEe Mep NPOMUNIaKTUKN
3aboneBaHnin, obecrneyeHne 6e30MacHOCTN >XXMU3HEOEATENbHOCTU B YpPE3BblHaMHbIX
CUTyaumnsax NPMpPOSHOro N TEXHOrEHHOIro XapakTepa) .

Hapsagy ¢ atum B uenenonaraHunm Kypca «[eHeTMKa» BadXHOE 3HadeHune yaeneHo
PasBUTUIO JINYHOCTU y4dawmxcs . OTO O3HaA4yaeT, 4YTO COBMECTHO C [OpYyrMMmu
€CTeCTBEHHOHAY4YHbIMW npeameTammn (buonornen, xmmmen, GrUsnKon) nsy4eHme Kypca
npu3BaHo obecnevnTb:

- dopmMupoBaHMe  VHTENNEeKTyallbHO  Pas3BUTON  NINYHOCTW, TOTOBOW K
caMo06pa3oBaHNo, COTPYAHNYECTBY, CAMOCTOSATENTbHOMY MPUHSATUIO PELUEHNIA;

- opmumpoBaHme y 06yHatoLLMXCst MOHUMAHWS LIeHHOCTW 3HAaHWI OCHOB FrEHETUKM
ANS BbIpabOTKN 3KONOMMYECKN LenecoobpasHoro noBefaeHnsi B MOBCEOHEBHOM XXN3HM
N TPYAOBOW ASTENBHOCTW OJ1si COXPaHEHNs1 CBOEro 3[0POBbS;

- dopmMmpoBaHne MNOHMMaAHUA OOLLECTBEHHOW MNOTPEOHOCTU B  pPasBuUTUN
FEHETVMKN, a TakKXXe OTHOLUIEHUA K FeHETUKE Kak K BO3MOXXHOMW o6nacTtu Oyayuien
npodeccrnoHanbHON AeATENbHOCTH .

MECTO YHEBHOI'O KYPCA «EHETUKA» B YHEBHOM TJTAHE

B cootBetctBUM C TpeboOBaHMAMW K YCMOBMSM peanu3auun  OCHOBHOM
obpasoBaTenbHOM NporpamMmMbl cpegHero obuiero o6pasoBaHus B 06pasoBaTesibHbIX
opraHm3aumsax, OCYLLeCTBAAIWNX nNpodunbHOe o06ydeHne, Kypc
«[eHeTnka»NpnobpeTaeT CTaTyC Kypca no Bbi6opy B pamMmkax 61Uonoro-XxmmMm4ecKoro 1
MELMLMHCKOro HanpaseHNst eCTECTBEHHO-HAY4YHOro Npoduns 06y4eHus.



Kypc «[eHeTnka» MOXeT ObITb MCMOSIb30BaH y4yacTHUKaMn obpasoBaTesibHOro
npoLecca B Ka4yecTBe MOAYNs Npu paspaboTke nporpaMmm y4ebHOro npegmMmeTa
«Bbuonorus» Nnpu ycnosun ero n3y4eHns Ha yrny6i1eHHOM ypOBHE.

Takke Kypc «[eHeTnka» TakXke MOXET OblTb PEeKOMeHAOBaH B KadecTBe
SNEKTNBHOMO Kypca no BbIGOPY y4almuxcs, NpOsiBMSOWMX MHTEpPEC K 3To obnacTtu
3HaHWIA, B TOM 4uUCne npegnonaralwmx nNpPoao/KUTb CBOE o6yyeHne B By3ax
€CTeCTBEHHOHAaY4YHOro Npoduss.

B y4yebHOM nnaHe Ha n3y4yeHune Kypca MOXET ObiTb 0TBefeHO 35 y4ebHbIX YacoB
(1 wac B Hegento B 10-m, unm 11-m Knacce).

PacnpepeneHne yyebHOro BpemMeHM MNO TemaM nNporpammbl  OAHO
OpUeHTUPoBO4YHO. OHO MOXET ObITb WM3MEHEHO B 3aBMCMMOCTM OT BbIOPAHHOro
HanpasneHns N3y4eHUss [aHHOro Kypca B KOHKPETHOW ob6pasoBaTenbHOMN
opraHusaumn.

CopepxaHune Kypca, NpepcrtaBneHHoe B paboyein nporpamme, MOXET ObiTb
peann3oBaHo B y4ebHO-BOCMUTATENbLHOM MpPOLIEeCCe BapuaTUBHO Kak Mo oO6bemy u
NepeyHio 3NeMeHTOB COAEepPXXaHnsA, Tak 1 Mo OTHOLLEHUIO K NocnefoBaTesibHOCTU ero
nayyveHunsa. Onpegensaowm GakTopoM B AaHHOM cllydae ByaeT ABnAaTbCsa cneumduka
BblIOpaHHOIro npoduns obyyeHus, obycnosrneHHas y4ebHbIM naaHom
COOTBETCTBYIOLLEN 06pa3oBaTenbHON OpraHM3auni.

NMIAHUPYEMDIE PE3YJIbTATbl OCBOEHUSA YYEBHOIO KYPCA
«rEHETUKA» HA YPOBHE CPEAHEIO OBLLEFO OBPA3OBAHUA

N3ydeHne kypca «[eHeTuka» B cpegHen LUKOMe HarnpasfieHO Ha AOCTUXXEHUe
oby4valownmMncs cnepyowmux pesynstatoB, oTeevarowmx TpeboBaHuam ProcC k
OCBOEHMIO  OCHOBHOM  O6pasoBaTeNlbHOW  MNporpamMmMmbl  CpegHero  obulero
obpasoBaHus.

JINYHOCTHbIE pesynbraTtbl

JIN4HOCTHbIE pe3ynbTaTbhl OCBOEHUS y4ebHOro kKypca «[eHeTka» COOTBETCTBYIOT
TPagUUMOHHBIM ~ POCCUMCKMM  COUMOKYSILTYPHBIM U AYXOBHO-HPaBCTBEHHbIM
LEHHOCTAM W npedycMaTpuBalOT FOTOBHOCTb O6yYaloWMXCs K camMopasBUTULD,
CaMOCTOSATENIbHOCTU U JINYHOCTHOMY CaMOOMNpPeAeNeHnto, Hannyine MoTmBauum K
LeneHanpaeneHHoON  counanbHO-3HAYMMON  OesaTenbHOCTN,  COPMUPOBAHHOCTb
BHYTPEHHEN no3nuum NNYHOCTU KakK OCOB0 LIEHHOCTHOrO OTHOLleHMst K cebe, K
noasM, K OKU3HKW, K OKpy)Katollen npupopHoi cpefe. JINYHOCTHble pe3ynbTaTbl
oTpaxkatloT COPMUPOBAHHOCTb MATPUOTUYECKOrO, PaXKAaHCKOro, TPYAOBOro,
3KOJIOrMHYECKOro BOCTNUTaHWS, LLIEHHOCTU Hay4YHOro NMO3HaHWUS U KYNLTYPbl 300P0BbS.

MaTpnoTuyeckoe socnnTaHne

dopmMupoBaHme LEHHOCTHOIO OTHOLUEHMSI K OTEYECTBEHHOMY MCTOPUYECKOMY U
Hay4yHOMYy Hacneguto B 006nacTu reHeTMKW; CMOCOBHOCTU OLueHVBaTb BKraf
POCCUIACKMX Y4YEHbIX B CTAHOBMEHWE W pPa3BUTUE FeHETUKN Kak KoMmnoHeHTa



€CTECTBO3HAHUS; MOHMMAHUA 3HA4YEeHUS HayKM TEeHETMKM B MNO3HaHWM 3aKOHOB
npPUpoLObl, B >XXM3HN YEeNioBEKA U COBPEMEHHOrO OOLLECTBA, CNOCOOHOCTWN BnageTb
[OCTOBEPHON NHOPMaUMENn O NEPEOBbIX OCTVKEHNSX MUPOBON U OTEYECTBEHHOMN
rEHETUKN; 3aUHTEPECOBAHHOCTM B MOJIYYEHUN T[EHETUHECKUX 3HAHUW B LENAX
NnoBblWEeHNs  00Wen  KynbTypbl, (YHKUMOHANBHOW U1 €CTeCTBEHHOHAYYHOW
rPaMoTHOCTY;

Fpa>Kp,aHCKoe BOCnuTaHme

dopmrpoBaHne CMOCOBHOCTU  OMpedensdATb COOCTBEHHYO MNO3uUMIO MO
OTHOLLEHWIO K SIBIEHUSIM COBPEMEHHON XXU3HN N OOBACHATb €€; YMEHUS Y4nUTbIBaTb B
CBOUX [AENCTBUAX HEOOXOOMMOCTb KOHCTPYKTMBHOIMO B3auMOLENCTBUA Ntogen C
pasHbIMU YOEXOEHNAMN, KYNbTYPHBbIMU LIEHHOCTAMU U COLMASIbHBIM MOSIOXEHNEM;
OCO3HaHUs HeobXoOMMOCTU CaMopasBUTUA M CaMOBOCMUTaAHUS B COOTBETCTBUU C
obLe4enoBeYeCKMMN  LEHHOCTAMU U uaeanamm  rpaxpaHckoro  ob6LwecTBa;
FOTOBHOCTW K COTPYOHMYECTBY B MpOLECCE COBMECTHOIO BbINOSIHEHUS YYEOHbIX,
no3HaBaTeflbHbIX U UCCefoBaTeNbCKMX 3adad, YBaXKUTENbHOMO OTHOLWEHUA K
MHEHUIO  OMMOHEHTOB Mpu  06CYyXAeHuUM npobnem obLebnonornyeckoro u
reHETNYECKOro COAep>KaHus;

LieHHOCTb Hay4YHOro no3HaHuA

dopmMupoBaHNe MUPOBO33PEHNSA, COOTBETCTBYHOLLLENO COBPEMEHHOMY YPOBHIO
pPas3BUTUS HayKN FEHETUKN, NPEenCTaBfeHn O B3aMMOCBA3M pPas3BUTUS METOOO0B U
TEOPETNYECKUX OOOOLLEHUIN B MEHETUKE KaK BadKHENLLEN OTPacnn eCTeCTBO3HAHUS;
CNOCOBGHOCTUN yCTaHaBNMBaTb CBSA3b MEXAY NPOrpecCuBHbIM Pa3BUTUEM FEHETUKU U
peLUEHNEM COUMaNbHO-3TUYECKNX, BKOHOMUYECKNX W 3IKONOMMYECKUX MPOo6nem
yenoBeyecTBa; YOEXOEHHOCTM B MO3HAHUM 3aKOHOB NPMPOLbl U BO3MOXHOCTU
NCNONb30BaHUS OOCTVDKEHUN TEHETMKU B peLleHMn npobnemMm, CBsA3aHHbIX C
paunoHanbHbiM  MPUPOLONONL30BaHNEM,  OOECMNEeYEHNEM  XXUSHEeOEesTeNIbHOCTU
yenoeseka n obuiectea . PopMupoBaHME NO3HABATENbHbLIX MOTUBOB, HanpaBfieHHbIX
Ha MOMy4YeHNe HOBbIX 3HAHMA MO T[EeHEeTUKe, HeobXOoAMMbIX [Os BblpaboTKn
Lenecoobpas3Horo NoBefeHUs B NOBCEOHEBHOMW >XXMU3HN U TPYAOBOW AEATENbHOCTU B
Lensx COXpaHeHNs1 CBOEro 30OpOoBbS;

KynbTypa 340poBbs

dopmMupoBaHMe MNOHUMAHNA LEHHOCTM 3[0pOoBOro n 6e3onacHoro obpasa
>KN3HWN, 6EPEXHOro, OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLUEHUS K COOCTBEHHOMY
hU3NYEeCKOMY 1 MCUXNHECKOMY 3A0POBbIO, LEHHOCTU MNpaBuil MHOVUBULYaNbHOro ”
KONNEKTUBHOIro 6e30MacHoOro NoBeAeHNs B YpeaBblHariHbIX CUTyauusax NpUpoaHOro u
TEXHOrEHHOIO  XapakTepa; npasun  340POBOro  obpasa >KWU3HW, OCO3HAHWUA
nocneacTBun N HENPUATUA  BpegHblX MNPMBbIYEK  (YNOTpebneHus  ankorons,
HAPKOTUKOB, KYpPEeHUsl), CMOCOBHOCTM 1 FOTOBHOCTU COb6t0gaTh MEPbl MPOUNAKTUKN
BUPYCHbIX 1 ppyrux 3abonesaHuii, npasuna noBedeHnss no  obecrneyeHuto
6e30MacHOCTN COOCTBEHHOW XXU3HEAEATENIbHOCTH;

TpynooBoe BocnntTaHue

dopMrpoBaHne NOTPEBGHOCTM TPYANUTLCS, YBAXKEHUS K TPYAY W NOAaM TpyAaa,



TPYOOBbIM OOCTMKEHUSIM, MHTEpeca K MNPaKTU4EeCKOMY W3Yy4eHUIO OCOOEHHOCTEN
pPas3nu4yHbIX BWOOB TPYAOBOW LOEATENbHOCTM, B TOM YWCNEe Ha OCHOBE 3HaHWN,
NoslydeHHbIX NPU U3y4yeHun kypca «leHeTuka», 0OCO3HaHHOro Bbibopa HarnpasfeHus
NPOAOMKEHNS 06pa3oBaHNst B AalbHENWEM C YYETOM CBOWX WHTEPECOB U
CMOCOBHOCTEN K BMONOrnn 1 reHeTuKe, B YaCTHOCTY;

dopmMnpoBaHne KOMMYHUKATUBHON KOMMETEHTHOCTN B 06pa3oBaTefbHON,
OO6LLLECTBEHHO MOJIE3HOMN, Y4EOHO-MCCNeoBaTENbCKOWN, TBOPYECKOM N OPYrnX Bugax
DEeATENbHOCTY;

OKonornyeckoe BocnmTaHue

dopMrpoBaHMe CMOCOGHOCTU WCMONb30BaTb MPUOBPETEHHbIE MPU U3YYEHUN
Kypca 3HaHWs W YMeHWUs Npu pellueHun npobnem, CBA3aHHbIX C pauuoHasbHbIM
NPUPOAONONb30BaHNEM (COBNIOAEHUS NPaBU NOBEAEHNS! B MPUPOAE, HanpaBieHHbIX
Ha coxpaHeHVe PaBHOBECUS B 3KOCUCTEMAX, OXPaHy BUAOB, 3KOCUCTeM) 6uocdeps!.

MeTanpeaMeTHble peaynbTaTbl

B cocrtaBe wMeTanpegMeTHbIX pe3ynbTtaToB OCBOEHUSA y4ebHOro  Kypca
«[eHeTuka» BbIOENsIoT:

3Ha4uMble Ans hopMMPOBaHUS MUPOBO33PEHUS 0BYy4YaloLMXCS O6LeHayYHble
MOHATUSA (3aKOH, 3aKOHOMEPHOCTb, TEOPWS, NMPUHLMM, rMnoTesa, cuctema, NpoLecc,
3KCMNEPUMEHT, UCcrieqoBaHne, HabnoaeHne, UsMepeHne 1 ap.);

yHUBEpcanbHble Yy4ebHble [eilcTBus (Mo3HaBaTeflbHble, KOMMYHWKaTUBHbIE,
perynaTuBHblE), KOTOpble  obecrnevnBaloT  (HOPMUPOBaHME  TFOTOBHOCTM K
CaMOCTOATENIbHOMY MTAHMPOBAHUIO 1 OCYLLECTBNIEHNIO Y4e6HON, NO3HABaTENbHON U
y4ebHO-nccnenoBaTesibCKol AeATENbHOCTY .

lNosHaBaTenbHble YHUBepCalibHble y‘-le6HbIe aencteuns basosBbiMu
Norn4ecKnMmm ,D,GVICTBVIFIMVI

YMEHMNEe MCMnonb3oBaTh NPY OCBOEHUN 3HAHNIA NPUEMbI TOMMYECKOro MbILLEHNS
(aHanus, cunHTes, Knaccudukauusi, ob600LLEHNE), PaCKPbiBaTb CMbICN KJHOYEBbIX
rEHETUYECKUX MOHATUN (BbIAENSATb WX XapaKTepHble MpPU3HaKW, YycTaHaBnNMBaTb
B3aUMOCBS3b C APYrMMU MOHATUSMK), MNCMOSb30BaTb MOHATUSA AN OObACHEHMS
OTAENbHbIX (PAKTOB N ABMNEHUIN, COCTaBASIOLLNX OCHOBY MEHETUYECKMX UCCNEAOBaHNN;
CTPOUTb JIOMMYECKME PacCyXneHusi (MHOYKTUBHble, OeOyKTUBHblE, MO aHanoruu),
Jenatb BbIBOOb!l U 3aK/TIOYEHWS;

YMEHUsi UCMofib30BaTb pasfiuyHble MOAEeSIbHO-CXemaTu4eckne cpenctsa nsis
NPEeLCTaBNEHNS CYLLECTBEHHbIX CBA3E W OTHOLUEHUA B M3yyYaeMblXx O6bekTax, a
Tak>Xe NPOTNBOPEYUNIA Pa3HOIro Poaa, BbISIBIIEHHbLIX B MH(OPMAaLMOHHBIX UCTOYHMKAX;

Ba3oBble nccnepoBaTenbckmne gencTeus

YMEHWUIA MNPU opraHu3auun un npoBeaeHnn Yy4ebHO-UCCNeqoBaTelbCKONn U
NMPOEKTHON [OEeATENbHOCTN MO TEeHETUKE: BbISBNSATL U opMynmpoBatb npobnemy,
CTaBWUTb BOMPOCHLI, BbiABUraTb rMNoTesy, gaBaTb OMpeneneHnss NMoHATUAM,



cucTematMsnpoBaTb U CTPYKTypupoBaTb MaTepuan; Habniopatb, NpoBOAUTb
9KCMNEPUMEHTbI, AenaTb BbiBOAbl W 3aK/YEHUs, aHanM3npoBaTb COOGCTBEHHYHO
Nno3numMio; OTHOCWUTENBHO [OCTOBEPHOCTM MOJlyY4aeMblX B XOOE 3KCNepuMeHTa
pesynsTaTos;

PaboTa ¢ nHhpopmauuein

YMEHNSs BECTU MOMCK UH(pOopMaLUn B pasfinyHbIX NCTOYHMKAX (TEKCTE y4eOHOro
nocobusa, Hay4yHO-NOMyNsApPHON  fnuTepatype, OUMONOMMYECKNX  CnoBapsix U
CNpaBoO4YHMKAX, KOMMbIOTEPHbIX 6a3ax MAaHHblX, B VIHTEpHeTe), aHanM3nposatb,
oueHMBaTb WHpoOpMauMio 1 NO Mepe HeobXoAMMOCTU npeobpas3oBbiBaTh €€;
npuobpeTeHne  onbiTa  UCMNOSb30BaHUA  MH(POPMALMOHHO-KOMMYHUKALMOHHbLIX
TEXHOJOIMIA, COBEPLLUEHCTBOBAHNE KYNbTYpPbl aKTMBHOIMO MCMONb30BaHNS PasinyHbIX
NMONCKOBbIX CUCTEM,;

YMEHMEe  UCMoNb30BaTb W aHanuaupoBaTb B npouecce  yy4eBHoMn
nccnepoBaTeNbCKOW  AEATENbHOCTW  Moflydaemyto  uHpopmaumio B Lensix
NPOrHO3UPOBaHNS  PaCNPOCTPAHEHHOCTN  HACNEACTBEHHbIX  3abofieBaHUn B
nocnenytoLLMX NOKONEHUSIX;

KOMMYH/KaTUBHbIMY YHUBEPCaNbHbIMU YYeOHble AeNCTBUS

YMEHNE MPUHUMATb aKTMBHOE yyacTuhe B guanore uim OuCKyccum no CyLecTBy
o6cy>xaaemoli TeMbl (3afgaBaTb BOMPOCHI, BbICKa3blBaTb CYXXAEHWUS OTHOCUTENBHOIO
BbIMOMHEHNsT MNpegnaraemoli 3adaudn, Y4duTbiBaTb WHTEPEChbl U COrNacoBaHHOCTb
No3NLUMIA APYrMX Y4aCTHUKOB OUCKYCCUN);

npuobpeTeHne onbiTa MPe3eHTaLUMn BbINOIHEHHOMO 3KCMepuMeHTa, y4ebHOro
NpoeKTa;

PerJ'IFITI/IBHbIe YHUBepCalibHblEe y‘-le6HbIe AGMCTBMH

YMEHNS1 CaMOCTOATENIbHO OMNPEenensiTb Lenn AesTelbHOCTU 1 COCTaBNSATb MNaHbl
OEATENbHOCTN; CaMOCTOSITENBHO OCYLLECTBNATb, KOHTPONMPOBAaTb M KOPPEKTUPOBAaTb
CBOIO [EeATENbHOCTb; WMCMNONb30BaTb BCE BO3MOXXHblE PECypCbl AN AOCTMKEHUS
MOCTaBMEHHbIX LENen; KOPPEKTUPOBaTb MNPELNIOXKEHHbI anropuTtM OencTBuni npu
BbIMNOIHEHN 33[0aHNI C Y4ETOM HOBbIX 3HAHNIN 06 N3y4aeMbiX OOBEKTAX;

YMEHUsI BblOMPaTb Ha OCHOBE MEHETUYECKUX 3HAHWU LENeBble M CMbIC/IOBbIE
YCTaHOBK/ B CBOWX [EWCTBUSIX W MOCTYMNKax MO OTHOLUEHWIO K >XUBOIN MpUpoAE,
CBOEMY 3[,0POBbIO 1 3[00POBLI0 OKPY>KAOLLMX .



MpenMeTHble peaynbTaThbl

B coctaBe npegMeTHbIX pe3ynstaToB MO OCBOEHUKD  COAEpP>KaHus,
YCTaHOBEHHOIO JAaHHOW paboyen NporpaMmmMon, BblgeNSIOT:

OCBOEHME O00YyYaKLMMUCA HAY4YHbIX 3HAHWUA, YMEHUW U CNocoOOB AENCTBUM,
cneunduryecknx ans Haykm «feHeTuka»;

BObl OEATENIbHOCT MO TMOJIy4YeHUIO HOBOIMo 3HaHusA, ero uHtepnpetauunu,
npeo6pa308aH|/|ro n nNpMMEeHeHn B pPa3yinyHbIX y‘-le6HbIX cnTyaumnax n peasibHbIX
XXN3HEHHbIX YCNOBUAX .

lMpeomeTHble pe3ynsTaThl OTPaXXarT CPOPMUPOBAHHOCTD:

YMEHMS pacKpbIBaTb CYLLHOCTb OCHOBHbIX MOHATUIA reHeTUKN:
HacCnNeaCTBEHHOCTb, W3MEHYMBOCTb, (PeHOTUN, reHoTun, KapuoTun, rnepua,
aHanua3upylolee CKpelimBaHue, CUernneHHoe HacnegoBaHue, KPOCCUMHIoBep,
CEKBEHVpPOBaHME, FeH, FeHOM, MOonMuMMepasHas UenHas peakuus, JOKYyC, annesb,
reHETMYECKUN Kop, SKCMNPEecCusi reHOB, ayTOCOMbl, MEHETPAHTHOCTb reHa, OMepoH,
pennuKkauus, penapauysi, CnaancuHr, Mmogndnkaums, MytareHHbl hakTop (MyTareH),
MyTaummn (reHOMHble, reHHble, XPOMOCOMHbIE), uutTonnasmarmnyeckas
HacneacTBEHHOCTb, reHOOHA, XPOMOCOMbI, MeHeTMYeckas kKapTa, rnépupusaums,
COpT, nopopa, WHOPWAWHI, reTepo3nc, NONUMIOUAMS, MyTareHes, KaHLEepOreHbl,
KNOHMPOBaHME; YMEHNS BbISIBNATb B3AUMOCBSA3b MOHATUIN, NCMNONb30BaTh Ha3BaHHbIE
MOHATUSA NPY Pa3bACHEHNN BaXKHbIX OMONOrMYECKNX 3aKOHOMEPHOCTEN;

YMEHNS1 pacKpbiBaTb CMbIC/T OCHOBHbIX MOMOXEHUA BegyLmx OuMOoNorn4eckmnx
TEopUn, rmnoTes, 3aKOHOMEPHOCTEWN;

NPencTaBNeHNA O MONEKYNSPHLIX N KNIETOYHbIX MeXaHu3max HacnefoBaHus
reHoB; 06 OCHOBHbIX MpaBuiax, 3akoHax 1 MeToaax M3yYeHUs HacNeaCTBEHHOCTU; O
3aKOHOMEPHOCTSX M3MEHYMBOCTU OPraHU3MOB; O POJSIM MEHETVKM B (hOPMUPOBAHIN
Hay4yHOro MWPOBO33PEHUS W BKIaAe TFEHETMYECKUX Teopuil B opMUpOBaHME
COBPEMEHHON €eCTEeCTBEHHOHAYy4YHON KapTWHbl MMpa; O pPasBUTUM COBPEMEHHbIX
MEANLMNHCKMX 1N CENIbCKOXO3ANCTBEHHbIX TEXHONOMN .

YMEHUSI NCMNONb30BaTbh TEPMUHOMOMMIO I CUMBONKY FEHETUKM NPU pasbsCHEHUN
Mep NpPoMUNaKTUKMA HACNEOCTBEHHbIX U BUPYCHbIX 3aboneBaHuin, NOCneacTBuii
BNUSIHUS (haKTOPOB pUCKa Ha 3[0POBbE YENIOBEKA;

YMEHUA NMPUMEHATb nony4eHHble 3HaHUA and mMmoaennpoBaHusA n
MPOrHo3npoBaHNA |'|OCJ'|€,D,CTBVII7I 3HAYUMbIX BMONOrNYECKNX VICCJ'Ie,EI,OBaHI/II7I, peLueHnA
reHeTn4eCKnx 3agad pasjin4Horo ypoBHA CJIOXKHOCTH;

YMEHUA OopneHTnpoOoBaTbCA B cuncrtemMme no3HaBaTesIbHbIX LLGHHOCTGI7I,
COCTaBJIAKOLLINX OCHOBY reHeTN4YeCKom rPamMmoTHOCTUN, UNNKOCTPUpPOBAaTb MNMOHMMaHNE
CBA3N MexXxay érnonornyecknMmmn HayKaMn, OCHOBY KOTOpOI7I COCTaBfsieT O6LUHOCTb
MeTo40B Hay4YHOro rno3HaHumA SABNEHNI XKNBOW npupoasbl .

MpenacTaBneHHbI B NporpaMMe nepeyeHb NPegMETHbIX Pe3yNbTaToB OCBOEHNS
y4e6Horo Kypca «[eHeTuka» onpeneneH ¢ y4eTom TpeboBaHuii K peaynsraTtam



ocBoeHusi Kypca «O6uwelnn 6uonormmn», [OCTMKEHME KOTOPbIX MPOBEPSETCA Ha
yrny61eHHOM YpOBHE B paMKax €AuvHOro rocynapCTBEHHOMO aK3ameHa Kak OfHON 13
¢opM rocynapcTBeHHOI UTOrOBO aTTecTauumn BbiNMyCKHUKOB Mo 61onornm .

COAEP>XXAHUE YHEBHOI'O KYPCA «r'EHETUKA>»
35 YACOB (M3 HX 2 YHACA — PE3EPBHOE BPEMA)
Beenenue (1 yac)
leHeTMKa — Hayka O HacneaCTBEHHOCTU 1 3MeH4nBocTu (1 yac).

MpeomeT n 3agadn reHeTukn . Ictopust passutna reHeTukn . Bknag pyccknx u
3apy6eXHbIX Y4EHbIX B pasBuTne reHeTUKN. COBPEMEHHDIN 3Tan pasBuUTUS FEHETUKMN,
Hay4yHble [OCTMXKEHWA W  MEPCneKkTuBbl  pasButud. HacnegCcTtBeHHOCTb U
N3MEHYNBOCTb KaKk OCHOBHbIE KPUTEPUIN XXNBOTO .

OCHOBHble FEeHEeTUYECKNE MOHATUSA: NPU3HAK, FeH, anbTepHaTVBHbIE MPU3HAKWU,
OOMWHAHTHBIA N PEeLEeCCUBHbIA MNPU3HaKW, annefibHble reHbl, (EeHOTUN, reHoTumn,
roMo3nrota, reTepo3nroTa, XPOMOCOMbI, FEHOM, uYUCTas NUHWUS, TMOePUAabI
FeHeTMYecKas CMMBOMNKA, NCMONb3yeMasi B CXeMax CKpPeLLUVBaHWUN .

Paspen 1. OcCHOBHble 3aKOHOMEPHOCTU HacnegCTBEHHOCTU
N N3MEH4YMBOCTYU (8 4Yacos)

3aKoOHOMEPHOCTN HacnegosaHus, oTkpblTble . MeHgenem (1 yac).

MoHornépugHoe  ckpewmsaHue . Liutonornyeckue OCHOBbI
3aKoHOB HacneacteBeHHocTu [ . Menpens .

3akoH eanHoobpasnsi NepBoro nokoneHus . MNMpaBuno AOMUHMPOBaHNS . 3aKOH
pacLleniieHnss NPU3HakoB . NPOMEXYTOUHbI XapakTep HacnefoBaHUS NPU3HAKOB .
PacluenneHne npu3HakKoB MpPW HEMOSIHOM AOMUHMPOBaHUM . AHanuaupyoLlee
ckpelwmBaHe . icnonb3oBaHne aHanM3npyoLero CKpewmnBaHns ofisi onpeaeneHns
reHoTuna ocobu . QurnépugHoe ckpeLyBaHe . 3aKoH He3aBUCMOro HacnenoBaHus
NPU3HAKOB .

B3anmopgencTeme reHos (2 4aca)

MHOXeCTBEHHbIN annenuam . JletanbHble annenn . OKCMNPecCUBHOCTD,
neHeTpaHTHOCTb annensa . [lnenoTtponus . Baaumopenctsue annenen: mnosiHoe
OOMUHMPOBaHWe, HENOTHOE AOMUHNPOBaHNE, KOOOMUHMPOBAHME .

HacneposaHue rpynn KpoBum u pesyc-aktopa . bonesHu
reHeTNYEeCKON HECOBMECTMMOCTM MaTepu 1 Nnoga .

Buabl B3anmogencTens HeannenbHbIX  MEHOB:  KOMMJIEMEHTAPHOCTb, ANUcTas,
nonnumepust .

XpomocomHas Teopus HacneacTeeHHocTn. CuenneHne reHoB (2 Yaca)

3HayeHne pabotr T. MopraHa u €ero YYeHWKOB W3YyYEHUN CLEnSIEHHOro



HacnegoBaHMsi  Npu3HakoB. OCHOBHblE  MOJSIOXKEHUST  XPOMOCOMHOW — Teopumn
HacnegcTBeHHoCcTU. Oco6eHHOCTU HacnenoBaHus Npu cuenneHun. MNMoHsTue rpynnbl
cuennennsi. KpoccuHroeep. [MonHoe u HenonHoe cuenneHue. Lintonornyeckue u
reHeTU4eckne pokasaTenbCcTBa KpOoCCUHroBepa. JIMHENHOe pPacnosioXXeHNe reHoB B
Xpomocomax. [locTpoeHne reHeTu4eckux KapT. CpaBHEHWe TeHEeTUYEeCKUX W
LUTONOIrMYECKNX KapT .

leHeTnka nona. HacnegosaHue, cuenneHHoOe ¢ nNonom (2 yaca)

PasnnyHble cnctemMbl onpegeneHns nona y pasHbiX OpraHM3mMoB. XpOMOCOMHbIN
MexaHn3m onpepgeneHnsa nona. lonosble XPOMOCOMbI YenoBeka. banaHcosas Teopus
onpefgeneHns nona. Nonoson xpomaTtuH. Tenbue Bappa. AyTocoMHOe HacnegoBaHme
N HacnepoBaHue, cuernneHHoe c nonoM. [Mpu3Haku, CuenneHHble C MONoBbIMA
Xpomocomamu. NMpusHaku, orpaHnyYeHHble NOSIOM 1 3aBUCUMbIE OT nona.

FeHeTU4ecKas N3MeH4YMBOCTb. Buapl nameH4nsocty (1 4ac)

iameHumBocTb. Buabl un3ameH4nmBocTtn. KonmMYecTBEeHHblE W KadYeCTBEHHble
npu3Hakn. XapakTep W3MEHYMBOCTM MNPU3HAKOB. BapuauuoHHbin  psig  u
BapuaymoHHas Kpmeas. Hopma peakuumn. HeHacneacTseHHas UISMEHUYNBOCTb.

HacnenctBeHHas nsmeH4MBocTb. KoMGuHaTmBHas nameH4nsocTb. MyTaunoHHas
n3meH4BocTb. MyTaunn. Knaccudukaumsa mytaunin: npsamble 1 o6paTHbie MyTauuu,
BpegHble 1 MNosie3Hble, agepHble N LMTonnasmMaTuyeckme, nososble U coMaTn4ecKume.
[eHHble, reHOMHbIE 1 XPOMOCOMHbIe MyTauun. lNMonunnonamsa n aHeynnonams.

Paspgen 2. LiuToreHeTnyeckmne ocHOBbI HacneacTseHHoCcTH (1 vac)
Ponb sapa n yntonnasmbl B nepepade HacnegcTseHHom nHgopmaumm (1 4ac).

BupgoBasa cneunduyHoCcTb ymcna n opMbl XPOMOCOM. [loHATUE O KapuoTune.
Mopdonorndyeckme Tunbl XPOMOCOM. [lonuTeHHble XpPOMOCOMbI. [deHBepcKas
Knaccugunkaums XpomMocoMm 4enoseka. KapuoTtunuposaHue. Metoapl okpalumBaHus
XPOMOCOM. JyXpPOMaTVH 1N reTepoXpoMaTuH.

Pasgen 3. MonekynspHble OCHOBbI HAacneaCTBEHHOCTU (6 YacoB)

CTpyKTypHO-(yHKLMOHaNbHas opraHM3aumnsi reHeTn4eckoro matepuana (1
yac)

[okazaTtenbCcTBa ponn HyKNEMHOBbLIX KUCNOT B MNepepade HacneqCTBEHHOM
NHpopmauun. HyknemHoBble KUCAOTbl, Kak 6uonorndeckne nonumepbl. CTpoeHne
Hykneotuga. Ctpyktypa monekynol OHK. Mogenb [k. YotcoHa u @ . Kpuka.
MpuHumMn kKomnnemeHTapHocTu. lNMpasuno Yapraddga. PyHkumsa OHK. Jlokannsauus
IOHK B knetke. Csssb [JHK un xpomocom. [lpouecc penankauun. 3Tanbl,
NOSIYKOHCEPBATUBHbBIN MEXaHU3M, CTPOEHME PerINKaunoHHON BWUKW. Tenomepsl,
ocobeHHocTn pennukauun. MNMospexaerHns OHK v eé penapauus. Ponb pennukaumm n
penapauun B reHeTUYECKON N3MEHYNBOCTY OPraHN3MOB.

Peanunsauus HacnencteeHHoW nHgopmaumn B kKnetke. Npouecchl TpaHCKpUnummn
N TpaHcnauum (2 Yaca)



PekombuHauus OHK — MexXaHN3M KpOCCcuHrosepa. Peanusauus
HacneacTBeHHON MHopmMauumn B KneTke. lNMpoueccbl TpaHCKpUNUMn 1 TPaHCAAUUA.
Ctpoenne PHK. Bugbl PHK, ocobeHHocTn cTpoeHns un cdyHkumn. Otnundnsa PHK ot
OHK. TeH cCc TOYKM 3peHuss MONeKynsapHon reHeTukn. VIHpopmaumoHHble
B3anmooTHoweHns mexay OHK, PHK n 6enkamn. OcHOBHas gorma MOMEKyNspHOi
ovnonormun. MNMoHATHe akcnpeccun reHoB. [Mpouecchbl TPaHCKPUNUMU U TPAHCAALMK,
OCHOBHbI€ YYaCTHUKWN. DTarnbl TPAHCAAUUN. [eHETUYECKNIA KO, 1 ero CBONCTBA.

CTpyKTypHas opraHmsaumsa reHoB U reHOMOB NpokapuoT (1 4ac)

OcobeHHocTn reHomoB 6akTepuin. CTpoeHue reHoB npokapuoT. OpraHnzauus
FEHOB B OMEPOHbl, NaKTO3HbIN oOnepoH. Perynsaums paboTtbl reHos. [1nasmugbl
6akTepuin. OCO6EHHOCTU CTPOEHUSA N (DYHKLNOHNPOBAHUS.

CTpyKTypHas opraHusauunsi reHoB U reHOMOB 3yKapuoT (1 yac)

CTpykTypHas opraHusauusi reHoB U reHomMoB aykapunoT. OcCo6eHHOCTN reHOMOB
aykapuoT. Pasmep reHoma v napagokc BennydmHbl C. IK30H-UMHTPOHHAs opraHn3auns
reHoB. CemeictBa reHoB. [lceBgoreHbl. MoOGUNbHbIE TEHETUYECKNE SNIEMEHTDI.
[OpN3OHTanbHbIN NEPeHOC TeHoB. JM@EKT MoNoXKeHna reHa. PerynatopHble
anemMmeHTbl reHoma. [NpoueccuHr MPHK y aykapno . CnnancuHr, anstepHaTUBHUNA
CNNANCUHT.

dnunreHeTrKa n reHeTnka passutus (1 yac)

InureHeTn4eckne aBneHns. IAnmreHeTnyeckne mogudpukaumm OHK n xpomaTtuHa
n wnx ponb B perynaumm  akcrnpeccun  reHoB.  Metunmposanne  OHK.
PHK-nHTepdepeHunsa. [EeHOMHbIN  MMMAPUHTUHE.  OnNuUreHeTka U 3aboneBaHus
yenoseka. CuHpgpom [lpagepaBunan un cuHgpom AHrenomaHa. OHTOreHeTuKa.
OnpepeHumanbHas akTMBHOCTb MEHOB B pasHbIX TKaHAX. Perynaums akTUBHOCTU
reHoB y 3yKapuoT. [omMeo3ncHble reHbl. NMoHATUE O reHHbIX ceTax . [eHeTn4deckne
OCHOBbI (POPMMPOBaAHNSA pasHOObpa3uns aHTUTenN .

Pasgen 4. Metogbl MONEKYNAPHOW TEHETMKU W BuoTtexHonorum (5
yacos) [NonumepasHasg uenHaa peakums n anektpodgopes (1 yac)

OcCHOBHble MeTOAbl MOSIEKYNISAPHON FeHeTUKN. [MonumepasHas uenHas peakuus
(MUP) n ee npumeHeHe B COBPEMEHHOW reHeTMKe U MeguumHe. MexaHn3m, cocTtas
peakumoHHon cmecu. MNLP B peanbHOM BpemeHn. IamepeHne akcnpeccum reHoB.

CekseHnposaHne JHK (2 yaca)

CekBeHupoBaHne [OHK. Knaccuyecknin metogq v METOAbl HOBOrO MOKOMEHUS
(BbICOKOMPOM3BOOUTENBHOE CEKBEHMpoOBaHMe . [porpamma «[eHom 4yenoseka», n eé
pesynbtaTtbl. BronHpopmaTmka. lfeHomumka. NpoTteomuka. basbl AaHHbLIX B rEHETUKE U
MOneKynapHon 6uonornn. KoMnbloTEPHbIN aHanu3 B reHomuke. CpaBHeHMe
nocnegoBaTeNlbHOCTEN HYKNEOTMAOB Pa3fMYHbIX OpraHum3moB. [eHocucTemaTumka.
dunoreHeTn4YeCKNe oePEBDSI.

NhomeBmnpayanbHble pasnndna B nocnegosatenbHOCTN  Hykneotngos OHK'y



npenctaBuTenein opHoro Buaa. [eHoMHas  pakTunockonus.  [pumeHeHne
B KPUMUHANUCTNKeE, onpeneneHne poacTea .

BuoTtexHonorus. l'eHHas nHxeHepus (1 yac)

NcTopusi pa3Butnst GUOTEXHONOMMN 1 FEHHON UHXXeHepun. Bknag B meguunHy —
co3faHne JNeKapcTBEHHbIX MnpenapatoB M BakuuH. MeTogbl FEHHOW WHXEHEepPUW.
OpraHunambl U PePMEHTbI, UCMOMb3YEMbIE B FEHHOW MHXXEHEPUN.

[MoHATME O BekTOpe Oisi nepeHoca reHos. [nasmuaHble BeKTOpbl. BekTopbl Ha
OCHOBE BWPYCOB. JTanbl C€O3AaHus pekoMbuHaHTHbIXx [OHK. TpaHchopmaums
6akTepuin. OTOOP TpaHCOPMUPOBAHHbLIX KMETOK. TexXHONorus penakTtumpoBaHus
reHomMoB — o6LWne npencTaBneHnsi, NepcrneKkTBbl NUCMNONb30BaHUA ANS JeYeHUs
HacnefCcTBeHHbIX 3aboneBaHnin. buoaTnyeckme Bonpocsl.

Kneto4yHas nH>xxeHepus (1 4ac)

3agayun, mMetogbl M OOBEKTbl KIETOYHOW UMHXeHepun. Jlumut Xendnumka.
CTBONOBbIE KNETKN, OTNINYNE OT OPYrNX KNETOK OpraHn3ma.

[MoHATNE U CYWHOCTb KOoHUpoBaHWUA. [pupoaHble U UCKYCCTBEHHbIE KITOHbI.
MeToguka KOHUpOBaHWA, UcTopus passutus. Npobnema nonyvyeHuss MOEHTUYHOM
KOMUM  KNIOHMPOBAHHOIMO  >XMBOTHOroO . lcnonb3oBaHMEe KNOHUPOBAHUA — Of1s
BOCCTaHOBMEHMS UCYE3HYBLWNX BMAOB. MopgenupoBaHne O6o0ne3Hen 4enoseka Ha
XXMBOTHbIX. [YMaHM3NPOBaHHbIE >XUBOTHbIE. [logxoabl K KNOHWPOBAHUIO 4YenoBeKa:
penpoayKTuBHOE KJIOHMpOBaHne n TepaneBTn4ecKoe KJIOHMPOBaHMeE.
TepaneBTN4ECKOE KITOHNPOBAHWE N €ro NepcrnekTusbl B MeguumHe. IHaQyumpoBaHHbIe
CTBONOBbIE KMETKN N UX UCMNONb30BaHWE B MeguumHe. buonornyeckne n atn4eckune
npobnembl  KNoHMpoBaHuda. OTHOLWEHME K  KIOHUPOBaHUIO B  OOLLECTBE
3aKoHOo[aTeNbCTBO O KITOHNPOBaHMM YenoBeka.

Pasgen 5. leHeTuka yenoseka (9 yacos)

HacnencteeHHble 3a6oneBaHns Yenoseka. XpOMOCOMHble 6one3Hu (1 yac)

Knaccudukauusa HacneacTBeHHbIX 60n1e3HEN YenoBeka. XpPOMOCOMHbIE 601€3HU
— NPWYMHbI, OCOBEHHOCTU HacNeaoBaHNs, Knaccugunkaums.

Mpymepbl CMHAPOMOB C YMUCMOBBLIMA U CTPYKTYPHbIMU HapPYLUEHUAMN ayTOCOM
(cnHgpom [HayHa, cnHgpom daBapaca, cuHgpom lMatay). CUHAPOMBbI C YMCNOBLIMA U
CTPYKTYPHbIMU HapyLleHNsIMn NoJI0BbIX XPOMOCOM (cnHapom
LLIepeweBckoro-TepHepa, cuHgpoMm KnanHdenstepa, cuHopoMm TpucoMmuin X,
cuHgpom  gucoMmn - Y-XpoMocOMmbl).  CMHAPOMbI, BbI3BaHHbIE  XPOMOCOMHbIMU
MyTauMsaMmM (CUHOPOM KOLLAYbero Kpuka).

[eHHble 60ne3Hn Yenoseka (1 4ac)

[eHHble 60ne3HN Yenoseka 1 Ux NpuYnHbl. OCOB6EHHOCTU HacNeaoBaHNA MEHHbIX
3abonesaHnin. Knaccundukaums reHHbIX oonesHen.  MOHOreHHble 1
MynbTUDaKTopuranbHble 3a6oeBaHns. XapakTepucTuKa OCHOBHbIX MEHHbIX 60M1e3HeNn
(hbeHnnkeToHypuUs, MykoBmncungos, muognctpodus [ioweHa, cuHgpom Mapdana,



cuHgpom MaptuHa-benn, agpeHoreHuTanbHbI CUHAPOM, cuHgpoM Moppwuca).
MoHaTMe 06 opdaHHbIX (peakux) 3aboneBaHMsAX. XapakTepucTnka opdaHHbIX
3aboneBaHnin (Mykononucaxapugos, cuHgpom 3Anepca-LaHnoca, CMA) . MNpobnembl
neyeHuns opaHHbIX 3a6oneBaHnn .

MoneKynsipHble OCHOBbI HEKOTOPbIX FEHETMYECKMX 3abonesaHuni (1 yac)

BHesapepHas HacnegcTBeHHOCTb. OCOGEHHOCTM  MUTOXOHAPWANBHOMO U
nnacTMgHoOro  HacnegosaHus.  MuToxoHppuanbHble  601e3HN —  MPUYKHbI,
0COBeHHOCTN HacrnegosBaHus. bonesHn ¢ HacneacTseHHOW NPeapacrnonoXeHHOCThIO.
[eHeTn4ecKne OCHOBbI KaHueporeHesa. Teopuy BO3HUKHOBEHUSA onyxonein. OHKOreHbl
N reHbl-cynpeccopbl onyxonesoro pocTta. [loHaTne o6 anonto3e. HapylweHune
anonto3a npu KaHueporeHeze. CoOBpPEMEHHblE METOObl BbISBIEHUA paka W«
npegpacnofioKEeHHOCTU K HeMy. MeTofpbl NeYeHnsi OHKOSIOrMYeCcKnx 3abonesaHui.

MeTopfb! N3y4eHusi reHeTUKKN Yenoseka (1 vac)

LinToreHeTnyeckunn, ONN3HELOBbIN,

ONOXNMUNYECKUN, NONyNAUMOHHO-CTAaTUCTUYECKII, reHeanorn4eckumn,
MONEKYNAPHO-FEHETUYECKNIA METOAbBI. XapaKTEPUCTNKA METOAO0B N UX NPUMEHEHNE B
coBpeMeHHon MegunuuHe. OCHOBHble NPUMHUWMBI  COCTaBfieHUs W aHanusa
POAOCNOBHbIX. TWMbl HacnegoBaHUSX MNPU3HAKOB — ayTOCOMHO-AOMWHAHTHbIN,
ayTOCOMHO-PELLECCUBHbIN, X-cuenneHHbIn OOMWHAHTHbIN, X-CLenneHHbIN
peueccuBHblin, Y-cuenneHHbln. OCOBEHHOCTM POAOCMOBHBIX MNPU KaXXAoM Tune
HacnegoBaHus. HepgocTaTKum  reHeanormyeckoro MeToga  W3YYEeHUs  TEeHETUKU
yenoseka.

MeTogpl KIMHUYECKOW ANArHOCTUKM U NPOMUNaKTUKN  HacneacTBEHHbIX
3abonesaHuin (2 yaca)

MeToabl  KIMHWYECKOW [[UarHOCTUKM U NPOMUNAKTUKA  HAaCNeOCTBEHHbIX
3abonesaHnin. MpuHUMMNbI KNWHMYECKON OUAarHOCTUKN HAcneOCTBEHHbIX GOonesHemn.
CoBpeMeHHble MeToAbl AUArHOCTUKM XPOMOCOMHbIX 1 FeHHbIX 3a601eBaHNin, a Takxe
NPenopacrnofioXEeHHOCTU K  HacnedcTBeHHbIM  3aboneBaHuaM. lIHBasvBHble U
HenHBa3nBHble MeToabl. KapuoTunuposaHne. AHanu3 kKapgumorpaMmm B HOpMe U
natonornn. HeoHatanbHbI CKPUHUHI HACNEOCTBEHHbIX 60/1€3HEN OOMEHa.

[eHeTn4ecKne OCHOBbI MPOUNAKTUKL HACNeACTBEHHOW nartonormn. Bupbl

NPOMUNaKkTUKN. Mepguko-reHeTnyeckoe KOHCYNTUPOBaHME, npeHatanbHas
ANarHoCcTuKa, npevMniaHTaynoHHas ANarHoCTuKa, NepUKOHLENUMOHHasA
npodunakTuka.

[MepcoHannanpoBaHHas MeguumMHa 1 reHHas Tepanusi. CnopTuBHasa reHeTuka (2
yaca)

[MepcoHanuampoBaHHaa MeauumMHa W reHHas Tepanus. [eHeTuyeckuin nacnopt
YyenoBeka. BbisiBnexve NHOnBMAYanbHbIX 0CO6EHHOCTEN MeTabonmsma
(HenepeHOCKMMOCTb NaKTo3bl, ankorons).
lMepcoHanuampoBaHHasa (NepcoHMUUUPOBaHHas) MeguumHa.  VHguBuayanbHbIi
nonbop NeKkapcTBEHHbIX cpeacTs. PapmMakoreHeTuKa.

MonekynsipHO-reHeTUYeCKNe MapKepbl CMOPTUBHbIX 3a4aTKOB 1 reHeTNYecKoe



TeCTMpoBaHne B crnopTte. [eHeTUYecKne acnekTbl TPEHMPYEMOCTU CMOPTCMEHOB.
leHHbIn gonuHr. OTNn4Ms pacnpPOCTPaAHEHHOCTM MEHETUYECKNX BAPUAHTOB Y Pa3HbIX
Haumn. TeHHas Tepanus. leHeTnyeckas moamdukauus KNeTtok 4venoseka. Metogpl
BBeAeHns 4dyxepogHon [OHK B knetku. Ycnexm reHHon Tepanun. bunoatmnyeckune
BOMpPOCHI.

[eHeTn4YecKne OCHOBbI MaTtoreHesa, AMArHOCTUKM N NPOMUNAKTUKA BUPYCHbIX
nHdekumn (1 yac)

leHeTuka BupycoB. [OHK-copgepxawune wn PHK-cogepxaiwine BUPYChl.
’KNSHEHHBIN UMKN BUpyca. JINTUYECKUIA N NIU3OrEHHbIN LMK pasBuTus Bupyca .

Cemencrso KOPOHaBMpPYCOB. OcobeHHOCTH CTPOEHNS, OCHOBHbIE
npegcrtaBuTenn cemenctea. 3aboneBaHusi, Bbi3blBaEMble KOpPOHa  BUPYCaMMW.
MpornakTnka KOpPOHaBMPYCHOM NHpekumn. CoBpeMeHHbIe

MOMNEKYNAPHO-TEHETUYECKNE ~ METOObl  OUArHOCTUKM  BUPYCHbIX  MHAEKLMNA.
MmmyHOonpodunaktnka BUPYCHbIX WHpeKkumn. Buapl BakuvH. PekombuHaHTHble
BakUWHbl — TEXHOMNOrns Cco3fdaHus, npeumMyLllecTsa uUCNonb3oBaHusa. [Mpumepsl
PEKOMOMHAHTHbBIX BaKLWH.

Paspgen 6. leHeTuka nonynauun (1 4ac)
OCHOBHbIE 3aKOHOMEPHOCTN reHeTnu4eckomn nonynsaumm (1 4ac)

HacbIWweHHOCTE nonynaumMi  MyTaumsiMn, KX 4Yactota U pacnpocTpaHeHue.
BanaHcupoBaHHbIi nonumopduam. CTaTUCTUYECKME METOLbl U3YYEHUS] TEeHETUKMN
nonynaumi. 3akoH u opmynbl Xapaun-BanHb6epra. [eHeTnyeckuii rpys. Hencteue
oTbopa Ha 4YactoTbl reHoB. Mwurpauyun. [LOpend reHoB. IPpdekT ocHoBarTens.
leHoreorpacdus rpynn Kposu, aHOMasIbHbIX reMOrfIo6MHOB. feHooHA nonynaumn .

Pasgen 7. leHeTn4yeckme OCHOBbI cenekunn (2
yaca) Knaccuyeckne mMetogpl cenexkumm (2 yac)

[eHeTuyeckne ocHOBbI cenekumn. I3MeH4YnMBOCTb Kak maTepuan gns otoop .
Vcnonb3oBaHne MHOYUMPOBAHHbLIX  MyTauuh, KOMOUMHATUBHON WU3MEHYUBOCTH,
nonunnonann B cenekumn. NoHaTre o nopoae, copTe, LUTaMME.

Cuctembl CKpelwmBaHUA B CeNekuMn pacTeHUn N >XUBOTHbIX. VHOpuguHr.
AyTt6puanHr. OtganeHHas rmbpugnsaums. NyTn npeofoneHnss HeCKpPeLmnBaeMoCTy.
fBneHne retepo3uca W €ero reHeTmyeckune mexaHumsmbl. MeTogbl oTbopa:
NHOMBMAYasIbHbIM U MaccoBbii 0T6op. OTOOP MO heHOTUNy 1 reHoTuny (oueHka no
POAOC/IOBHON U KadecTBy MoToMcTBa . BnusHue ycnoBumin BHELWHEW cpefbl Ha
ahheKTUBHOCTbL OTOOpPA.

CoBpemMeHHble meToabl cenekummn (1 yac)

MpyMeHeHne MONEKYNSAPHO-FEHETMYECKNX METOLOB B CENeKUMM pacTeHUn u
XXNBOTHbIX. MonekynspHo-reHeTnyeckmne mapkepbl. OTOOP pacTeEHNIN U XXUBOTHbIX C
3aaHHbIMM Mpu3Hakamu. leHeTnyeckasa nacnopTu3aumsi COPTOB pacTeHWU N NOPOA
XXMBOTHbIX. [eHeTnYeckn mogmduumpoBaHHble opraHnamel (TMO) — uenn cospaHns,



nepcneKkTnBbl NCNONb30oBaHus. dTanbl co3dgaHus MO . Obwme npasmnna NPoBepPKn
6esonacHocTn MO . KoHTponb 3a pacnpocTtpaHeHnem MO .

MepeyeHb nabopaTopHbIX 1 NPaKTUYeCKux paboT

MpakTnyeckasa pabota «PelueHne reHeTn4ecKux 3agady Ha MOHOrmMépugHoe un
AnrnépuagHoe cKpelumBaHne, B3anMogencTBme annenbHbiX U HeannenbHbIX FrEHOB» .

MpakTuyeckas pabota «PelleHne reHeTUY4ecKUx 3agady Ha
cLiensieHHoe HacnefoBaHne» .

MpakTnyeckaa paboTta «PelleHne reHeTMYeCKUX 3afady Ha HacnegoBaHue,
CLEMNSIEHHOE C NOJIOM> .

JlabopaTtopHas paboTta «/3y4eHne NoANTEHHbIX XPOMOCOM B KNIE€TKaX CAOHHbIX
XKENEe3 NMNYMHKN KoMapa» .

MNpakTnyeckasa paboTa «Peannsaums HaCNeaAcTBEHHON NHOPMaLUKN B KNETKE .
PeweHne 3apay» .

[MpakTnyeckas paboTa «MeTogbl MONEKYNAPHON reHeTUKK . PelleHne 3agay» .

MpakTnyeckas pabota «[eHeanorn4ecknin ”n MONEKYNSPHO-TEHETUYECKINIA
MeToAbl U3yYeHUss TeHeTuKn 4Yenoseka . [lpodunaktnka HacnegCTBeHHbIX
3abonesaHumn» .



TEMATUYECKOE NMNJIAHUPOBAHUE

Ne n/n

TEMA

KOJIN4EeCTBO HYacoB

BeepneHue-1 vyac

1

reHeTI/IKa-HayKa O HacneagCcTBeHHOCTU N
N3MEHHYMBOCTIU

OcHoBHble 3aKOHOMEPHOCTN HacnegCTBeHHOCTN N NSMEHYNBOCTN -8 u.

1

3aKOHOMEPHOCTUN HacnegoBaHus, oTKpbITble I
MeHpgenem

1

3-4 B3anmopencTtsume reHoB 2

5-6 XpomMocomMHas Teopust HacnegCTBEHHOCTH. 2
CuenneHne reHoB

7-8 leHeTuKa nona. HacnegoBaHue, cuenneHHoe ¢ 2
NosoM

9 [eHeTn4eckasi NSMeH4YMBOCTb. Buabl 1
N3MEHYMBOCTU

LinToreHeTn4eckmne oCHoOBbI HACNeACTBEHHOCTM-1 .

10 Ponb agpa n uimtonnasmbl B nepefaye 1
HacneqCTBEHHOW nHopMaunn.

MonekynsipHble OCHOBbI HacNeaCTBEHHOCTU- 6 4.

11 CTpyKTYypHO-(YHKLNOHaNbHaA opraHn3aums 1
reHeTN4eCcKoro matepuana

12-13 Peanunsauus HacnencteseHHoOW nHgopmaumn B 2
kneTke. [Mpouecchl TpaHCKPUNUMn 1
TpaHcnmpauun.

14 CTpykTypHas opraHmsaumnsa reHoBs U reHOMOB 1
npokapuoTt

15 dnureHeTnKa N reHeTnkKa passuTus 1

16 MonumepasHasga uenHas peakuusi 1 1
anekTopodopes

17-18 CekseHnposaHue JHK 2

19 BuoTtexHonorus. leHHas nHXxeHepus 1

20 KneTtoyHasn Teopus 1

eHeTnKa yenoBeka-9u.




21

HacnepcTtBeHHble 3a6oneBaHNst YenoBeka.
XpOMOCOMHbIE 60NE3HN.

22 [eHHble 6one3Hn YyenoBeka

23 MonekynsipHble OCHOBbI HEKOTOPbIX
reHeTUYeCcKnx 3aboneBaHnin

24 MeToabl N3y4eHns reHeTUKN YenoBeka

25-26 MeToabl KNMHNYECKOW ANarHoOCTUKN 1
NPodUNaKkTUKN HacneaCTBEHHbIX 3ab60neBaHnin

27-28 [MepcoHannanpoBaHHas MegunumHa 1 reHHas
Tepanus. CnopTnBHas reHeTnka

29 [eHeTn4ecKne OCHOBbI NaToreHesa, ANarHoCTUKN

N NPOMPUNAKTUKN BUPYCHbIX NH(EKLMIA

leHeTuka nonynauum - 1 4.

30

OCHOBHbIE 32aKOHOMEPHOCTW FrEHETUYECKOM
nonynsuun

[eHeTn4YecKne OCHOBbI CeENeKUMn-2 .

31 Knaccun4deckue metoapbl cenekumm
32 CoBpeMeHHble METOAbI Cenekummn
33 PesepBHoe Bpems




MPUMEPHbI TIEPEHEHDb PEDEPATOB
BeepeHue

1. VicTopunsa pasButusi reHETUKN: OCHOBHbIE 3Tarlbl
2. HobeneBckune npemumn B UICTOPUN FrEHETUKN

Paspen 1. OcHOBHble 3aKOHOMEepHOCT HacneaoCTBeHHOCTU U USMEHYUBOCTU

1.7 . MeHaenb n nossBNeHNe reHeTuKn

2. lMpyMeHeHe aHaNM3NPYOLLIEro CKpeLLMBaHNA B CENEKLMN PACTEHNW N XKNBOTHbIX

3. 3aboneBaHuns YenoBeka, Hacnegyemble No NPUHLMUNY HEMNOSIHOMO AOMUHUPOBAHNSA

4 . Pesyc-thakTop u kell-chakTop

5. CucTembl rpynn KpoBswu

6. VicTopusa cosgaHnsa XpOMOCOMHOW TEOPUN HACNeACTBEHHOCTHN

7. TeHeTn4yeckoe KapTupoBaHMe XPOMOCOM

8. banaHcoBasa Teopusa onpeneneHns nona

9. HacnencrteeHHble 3ab60neBaHNA YenoBeKa, CLUeneHHble C X-XPOMOCOMOU 1 Y-XPOMOCOMOW
10. MogudrkaumnoHHast USMEHYNBOCTD Y YesioBeka

11. CnoHTaHHbIV 1 UHOYLMPOBAHHbIW MyTareHes . MyTareHbl 1 aHTUMYyTareHbl

12. JlekapcTBeHHbIe NpenapaTbl Kak MyTareHHbIW (pakTop

13. HeHacnegcTBeHHasi U3MEHUYMBOCTL Y YesloBeKa Kak CBOVICTBO XXU3HU N FEHETUYECKOE ABMeHne

Pa3pen 2. UutoreHeTu4ecKmne oCHOBbl HacCNeaCcTBEHHOCTHU

1. leHeTn4YecKne OCHOBbI CTapEeHNsi OpraHM3MoB . TenoMepsbl 1 TenioMepasa
2. MeToabl oKpallMBaHNS XPOMOCOM
3. BHesinepHas HacneACTBEHHOCTb

Pa3pen 3. MonekynsipHbie OCHOBbI HACNneaACTBEHHOCTHU

. \cTopunsa oTKpbITMA 1 3YyHEeHUSA HYKNENHOBbBIX KACNOT

. Penapauus reHeTn4eckunx nospexxgeHnm

. OCHOBHbIE Y4aCTHUKM NMPOLECCOB TPAHCKPUNLUMA 1 TPaHCNALNUN
. UcTtopusa nsyveHns reHoma yenoseka

. OHTOreHeTuKa — HOBOE HarnpasfeHNE FEHETUNKM

. [feHeTN4eCcKNN KOHTPOSb MHAMBUAYANIBHOIO Pa3BUTUS

. UcTtopusa passutns anureHeTnku

NOoO Ok WN =

Paspen 4. MeToabl MONEKYNAPHOU FrEHETUKN U BNOTEXHONOIrUN

. UcTtopua metopa MNuUpP

. icnonb3oBaHne metopga MNUP ans anarHocTukn HacneacTBeHHbIX 3a6oneBaHnn’

. CoBpeMEHHbIE JOCTMXEHNS B 06N1acT CEKBEHMPOBAHNS FrEHOMOB

. Mporpamma «[eHoM Yenoseka»

. MonekynsipHO-reHeTn4ecke MeToabl B CyaebHOU aKCNepTn3e .YCTaHOBMEHNE OTLOBCTBA
. Co3paHmne reHHO-UH>XeHEePHbIX B1ONOrMYecKnX NpenapaTos

. CTBONOBbLIE KNETKN OpraHn3ma 4yenoseka

. MHayumpoBaHHble CTBONOBLIE KIIETKU U MX UCNONb30BaHWE B MEQULINHE

. Ycnexn n Heyaadm B KNIOHMPOBaHNN XXNBOTHbIX

O©OoO~NO O~ WN =



Paspen 5. MeguuuHCcKasl reHeTuKa

1. MutoxoHgpuanbHasa HacneqCTBEHHOCTbL N rEHeaNnorn4ecKoe APeBo HYenoBeyecTsa

2. [eHeTn4ecKme MexaHn3Mbl PaKkoBOW TpaHCchopMaunmn KNneTok

3. bonesHn ¢ HacneacTBEHHOW NPeapPacnoioXXEHHOCTLIO

4 . 3aboneBaHnsa 4enoBeka ¢ ayTOCOMHO-LOMWHAHTHbLIM (2yTOCOMHO-PELIECCUBHBIM, X-CLEMMEHHbIM
AOMUHAHTHbBIM, X-CLenNSIEHHbIM PELIECCUBHbBIM) TUMOM HacNeaoBaHNs

5. MonekynsapHas gnarHocTrnka HacnencTBeHHbIX 3abonesaHnn

6. NprnmeHeHne MeToA0B NpeHaTanbHOW MarHOCTUKN B COBPEMEHHOW MeguLNHE

7. TeHeTnyeckas nacnopTnsaums HaceneHns

8. ®apmakoreHeTnka — HOBOE HarnpasfeHne NepcoHaNN3MpPoBaHHOW MeANLNHDI

9. leHbl «CNOPTUBHOW YCMELIHOCTN»

10. MNpobnema reHeTn4eCcKoro gonuHra

11. OcobeHHOCTN opraHu3aum reHoma BUpycoB

12. Onngemms COVID-19: nponcxoxxaeHne 1 aBonouns Bnpyca

13. Vicnonb3oBaHne nosmmepasHou LenHoW peakummn gns guarHOCTUKN BUPYCHbIX NHEKLMA

14. )KvBble BaKUNHbI — pPa3HOBUOHOCTU, MPENMYLLLECTBA M ONACHOCTHN

Pa3pen 6. leHeTukKa nonynauyun

1. leHeTM4eckoe pasHoobpasne B NONynaumax nopgen
2. BnusiHme murpaummn Ha reHeTU4ecKyo CTPYKTYpY Nomynsumn

Paspen 7. [eHeTKa pacTeHMU N XXUBOTHbIX

1. CoxpaHeHune reHopoHAa LEHHbIX KYSIBTYPHbIX U ANKUX (DOPM PaCTEHUU U XKMBOTHbIX
2. Bknag H . . BaBunoBa B pasBuTne reHETUKN U CeNnekuumn
3. [eHeTn4eckasa nacnopTusauns COpToB PaCTEHUU U MOPOL, XKUBOTHbIX



NMPUMEPHbIE TEMbI YHEBHbIX NMPOEKTOB 1 YHEBHO-NCCJIEAOBATESIbCKNX PABOT

OOk, OON =

. COBpeMeHHbIe rEHETMYECKNE TEXHONOMN B HALLEW XKN3HN

. KneToyHble TexHonorum B MeguumnHe

. nepCI'IeKTI/IBHbIe HanpasneHnA FeHHOI/IVI/IH)KeHepI/II/I

. nepCOHaﬂI/I3I/IpOBaHHaFI MegnunHa

. lfeHeTnyeckn MOJJ,I/IClI)I/ILI,I/IpOBaHHbIe OpraHn3mMbl N NPOAYKTbI MNTaAHUA

(0]

CpaBHeHMe reHOMOB COBPEMEHHOIO YeNoBeKa, ero BbIMEPLUMX NPeaKoB 1 YeNoBeKOOOpa3HbIX
6e3bsH

7. BnusiHne reHoOB Ha NpeapacnonoXXeHHOCTb K apTepuanbHOW MfnepTeH3nmn

8. ®aKTopbl OKpYyXKatoLLen cpeabl, MOBpeXaaroLLme reHoM Yyenoseka

9. [eHeTMKa N 300pOBbE YenoBeka

10. leHeTn4ecKkne 0COBEHHOCTY NHANBUOYANbHOIO PasBUTUA

11. MexaHn3mbl perynsauum akTMBHOCTU FrEHOB BHELUHUMW 1 BHYTPEHHUMMW CUIHaNamm KneTku

12. TeHeTn4yeckui MeTof B N3yHeHUN BO3HUKHOBEHUS U MUrpaunn Hapoaos

13. lNocTpoeHne punoreHeTNYEeCKNX OEPEBLEB C MOMOLLLIO MONEKYSPHO-FEHETUYECKNX METOA0B
14. BOSMOXXHOCTN NPUMEHEHNS TEHETUYECKMX TEXHONOIMIK AN co3gaHnsa BUOorn4eckoro opy»xms
15. CoBpeMeHHble B3MMaabl Ha Npupogy CTapeHns
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