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1. O6me moJ10KeHUs
1.1. llean u 3224 OCBOCHUS JUCIHUILIHHBI

1.1.1. Lens.

03HAKOMHTH CTYJECHTOB C COBPEMEHHBIM COCTOSIHUEM Hayku «MoJeKyJsipHas OMOJIOTHsI», 1aTh UM
3HaHUS O (PyHJAAMEHTAJIBHBIX MOHSTHSIX MOJICKYJISPHOW OMOJIOTHM W WX 3HAYEHUHU JUISI MEIUIIUHBI,
BOCITUTATh Y HUX HaBBIKM aHAJIN3a MEIUKO-OMOJIOTMYECKUE COIMATbHO-3HAUYNMBIE MPOOJIEMBI C TOUKH
3peHHUsI JISKANTUX B UX OCHOBE MOJICKYJISIPHBIX MPOIECCOB, CTOCOOHOCTh MCIOIL30BaTh HA MPAKTUKE
METOBI MOJICKYJIIPHO-OMOJIOTHYECKUX HCCIEOBaHUM, CPOPMHPOBATH y CTYJIEHTOB COBPEMEHHOE
€CTECTBEHHO-HAyYHOE MHPOBO33PEHHE HA OCHOBE 3HAHUS MEXAHU3MOB IE€peladyd W peaTu3ariu
reHeTudecko wmHbopManuu sl JadbHEHIIEro TPOBEACHUS JIeYeOHO-TMAarHOCTUYECKOM, MEIUKO-
MPOCBETUTENBCKOM, HAy4YHO-UCCIIEAOBATEIbCKOM, HAay4YHO-METONYECKOMH, neaarornuyeckoun
JESATETHLHOCTH C IIEJTbI0 COXPAHEHUS M 00ECIICUEHUS 3I0POBbs HACEJIICHHMSI, YIIYUIIICHUS €r0 KauecTBa

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHHS TPOTPAMMbI TUCIUTIIINHBIL:

® ®dopmupoBaHHE Y CTYJICHTOB IMPEICTABICHUNH O TMATOJOTMYSCKUX COCTOSHHUSIX Kak
pe3yapTaTe HapyLIEHUsI MOJIEKYJISIPHBIX MEXaHU3MOB BHYTPHUKJIETOYHBIX ITPOLIECCOB

® (O3HakoMJICHHE CTYJCHTOB C OCHOBHBIMH TEXHOJOTHSIMH CTPYKTYpPHOTO U
(yHKIIMOHAJIBPHOTO aHaju3a OWMOIMOJIMMEPOB, BKJIOYas KOMIIBIOTEPHBIE IPOrpaMMbl H
AJIITOPUTMBI UCCIIEIOBAHUS HYKJICOTUIHBIX U OEJIKOBBIX MOCJIEI0BATENbHOCTEN

® [IpuobOpereHue cTyneHTaMH 3HaHMA B o00jacTH (yHIAaMEHTAIBHOW H MPHUKIATHON
MOJICKYJISIPHON OMOJIOTHH

® OOyuyeHHe CTYJCHTOB BaKHEHIIMM METOJaM MOJCKYJISIPHONH OHWOJOTHM W TeHHON
VMHKEHEPUH, MO3BOJISIFOLIUM IIPOBOIUTH OCHOBHBIE ATAITbl MOJIEKYJIIPHOW TNAarHOCTUKHU

® ®opMupoBaHUE HABBIKOB M3YYECHHS W aHAJIHM3a HAyYHOW M MPAKTHUECKONH METUIIMHCKON M

MEMKO-0MOJIOTHYECKON JTUTEpaTyphl

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucnunnuna «MonekynsipHas Ouoiorus» usydaercs B 1, 2 cemecTpe (aXx) MU OTHOCUTCA K
o0s3arenpHOMi yacTy O1oka b.1 mucrumnuel. SBisercst 00s13aTeNbHON TUCIIATIIINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 7.0 3.¢.

JlJis ycTIemHOro OCBOEHMS JUCIUIUIMHBI HacTOsIIed oOydaromuecs AO0MKHBI OCBOMTh, B paMKax
00pa3oBaTeIbHBIX CTAaHJAPTOB TIOJHOIO CpeAHEro oOpa3oBaHUs, CIEAYIOIIME JHUCHMUILIUHBL
WNuocTtpanHble s3bIkM B MenuuuHe (AHrnuiickuil); buonorus; Menuuunnckas 6uoxumus; OOmias
ouoxumust; Opranuueckas xumusi; OOias 1 HeopraHU4ecKast XUMUsl.

JIJis yCTIeTHOTO OCBOEHMSI HACTOSIILEN TUCHUIUIMHBI 00yYarouecs TOJKHbBI OCBOUTH CIIEAYIOIINE
nucuumuinebl: buoxumus; [lepeBon mpodeccumonanpHOM nuTepatypshl; [IpakTuka 1Mo HampaBICHHUIO
npohecCuOHaTBbHOM NesTeNIbHOCTH (AHAIN3 OMUKCHBIX JaHHBIX).

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOHN JEesATeNIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN

JTUCIUTITMNHBI, HEOOXOMUMBI ISl YCTICIITHOTO OCBOCHMSI NUCIUIUIMH: Meauimuckas OnonHpopMaTuka



U (QYHKIHMOHAIbHAs TeHOMHUKA; ['eHHas WHXeHepHs; MeauluHCcKas TeHeTHka; buomHdopmaruka,
CucremHas 6uomnorus; [lepconanuznpoBaHHas MEAULIMHA.

3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JTUCHUIUIMHBI, HEOOXOAMMBI JUIsSl YCIICUTHOTO MPOXOXKIACHUS NpakTuk: [IpenaumninomMHas npakTuka, B
TOM 4YHCJEe Hay4yHO-HccienoBaTenbckas pabora; Ilpaktuka mo npodumio mnpodeccrnoHanbHOR
nestenbHOCTH  (MabopaHTckas mpakTuka); IIpakTuka Mo HampaBieHHIO TPo¢decCHOHAIbHON

JeATEeIbHOCTH (AHAIN3 OMUKCHBIX JaHHBIX).



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 1

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-1 Cnoco6eH ucno1b30BaTh M NPUMEHATh (yHAaMeHTaJIbHbIe OM0I0THYecKHe

npeacraBjaCeHus H COBPEMEHHBIC METOAOJOTHYE€CKHUE MOAXO0/ABI IJIA IMIOCTAHOBKHU U PEHICHUSA

HOBBIX HECTAHJAPTHBIX 327124 B cepe npodeccuoHaNbHOI 1esiTeIbHOCTH

OIIK-1.1M/1 Ucnonb3yer
byHIaMEHTATbHBIC
OMOJIOTUYECKHE
MIPEJICTABICHUS JUIS
MTOCTAHOBKH U PEIICHUS
HOBBIX HECTaHIAPTHBIX
3amay B cepe
npodeCCHOHATIBHON

JACATCIIBHOCTH.

3HaTb: 0a30BbIC OCHOBBI MOJ'ICKy.]'IHpHOfI 6I/IOJ'IOFI/II/I, OCHOBHBIC
(1)8.KTBI, KOHIOCHINH, TPUHIUIIBI U TEOPUH, CBA3AHHLIC C

MOJICKYJISIPHBIMU ITPOLECCAMU, ITPOUCXOAAININMU B KIICTKE

YMeThb: M0Ib30BaThCS HAYYHOU JIUTEPATypoit, 00001aTh 1
CUCTEeMAaTHU3HPOBATh HAYUHYIO HH(OPMALIKIO, TPOU3BOJUTH MIOUCK
HEO0OXOUMBIX CBEJCHUI C TIOMOIIBIO CTIeUATH3UPOBAHHBIX 0a3

JaHHBIX

Baaners npakTu4ecKuM ONbITOM (TPYAOBBIMHU J€iiCTBUAMHU):
AHHOTUPOBATH HYKJICOTUIHYIO WM aMUHOKHUCIIOTHYIO
MOCJIEZI0BATEIBHOCTD MO (PparMeHTy; MOArOTOBUTH JOKJIA[ 10
OITy0JINKOBAaHHOM Hay4YHOH cTaThe; C(HOPMYIUPOBATH OCHOBHBIE 1IEJTN
Y 3a]1a44 UCCIIEJOBAHMUSI, JOJIOKUTH O METOJ1aX, NCIOJIb30BAHHBIX B

pabote

OIIK-1.1]/12 Vcnonb3yer
COBPEMEHHBIE METO/IbI [
peleHus

npohecCHOHANBHBIX 3a7au.

3HAaTh: OCHOBHBIE METO/Ibl MOJIEKYJISIPHON OUOJIOTHH U

061OMH(OPMATHIYECKOTO aHAIH3a

YMeTh: GopMyITUPOBATH SN U 33]]a91 UCCIICIOBAHMSI, BRIOMPATh
OINTUMAJIBHBIC ITYTU U MCTOABI IJI UX TOCTHUIKCHUS B O6HaCTI/I

MOJIEKYJISIPHOM OMosIorun

Baaners npakTH4eCKHUM ONBITOM (TPYAOBBIMH e CTBUAMM):
paboThI ¢ 000pYIOBaHUEM, HCIIOIB3YEMBIM B UCCIICAOBAHUSIX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-2 Cnoco0eH TBOpYECKH HCIO0JIB30BATH B PO ecCHOHATBHOM J1esiTeIbHOCTH 3HAHUSA

(pyHIaMeHTATBHBIX H MPUKJIATHBIX Pa3/1eJi0B TUCHUILINH (MOIY1eil), onpeaeasiiomux

HANPABJIECHHOCTh NPO(ECCHOHAIBLHON 1eATEeJIbHOCTH




OIIK-2.1/]1 Mcnonb3yer B
npogeccuoHaIbHON
JeSITebHOCTH
JUCLUIUIMHBL, BXOASIIIE B

IporpaMMy MarucTparyphl.

3HaTh: OCHOBHBIE METO/]Ibl MOJIEKYJIIPHOM OHOJIOTHH

YMeTh: GopMyTUpOBaTH IENH U 33]]a91 UCCIICIOBAHMSI, BRIOMPATh
ONTUMAJIbHBIC TTYTH U METOBI JJIS1 UX JOCTUKECHHS B 00JIACTH

MOJIEKYJISIPHOM OHoI0run

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
paboThl ¢ 000pyIOBAHUEM, UCTIOIB3YEMBIM B UCCIIEIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-2.1/12 Ucnionb3yer B
CBOEi paboTe nMpakTUYEeCKue
HaBBIKH, TIOJTy9E€HHBIE TIPU
00y4eHHH 1O MPOrpaMMam

MAarucTparypsl.

3HaTh: 6a30BbIE OCHOBEI MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I, OCHOBHBEIC
(l)aKTBI, KOHOCHIIWH, TPUHIHUIIBI U TECOPUH, CBA3AHHLIC C

MOJICKYJISIPHBIMU ITPOLECCAMU, ITPOUCXOAAININMU B KIICTKE

YMeThb: npuoOpeTaTh HOBbIE HAyUHbIE U TPO(ECCHOHATbHBIE 3HAHUS,
HCIOJIBb3Ysl COBpEMEHHBIe 00pa3oBaTelibHble U MH(OPMALMOHHbBIE
TEXHOJIOTHH; CIIOCOOHOCTh OCYIIECTBIISATH I[EJICHAIPABICHHBIHN MOUCK

uHpopmanuu B ceti IHTepHeT U APYyTrux UCTOUHHUKAX

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCTIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-3 Cnoco6eH ucnoab30BaTh puiaocodckue KOHUENIMU eCTeCTBOZHAHMS U IOHUMAaHHUe

COBPEMEHHBIX 6n0c¢1)epm)1x nmpoueccoB AJast CHCTEMHOM OLIEHKH U IIPOrHO3a pa3BUTUSA C(l)epl)l

npo¢ecCHOHATILHOM AeSITeJIbHOCTH

OIIK-3.1/]1 Ucnonb3yer
bunocodckue KOHIIETIIINN
€CTCCTBO3HAHUA OJIA
CHCTEMHOM OLIEHKH U
IIPOrHO3a pa3BUTHUS CHEPbI
npodecCuOHAIbHON

JACATCIIBHOCTH.

3HaTh: OCHOBEI MCTOJOJIOTHMH HAYYHOI'O IIO3HAHUS

YMmerh: HUCIIOJIB3YS MEKIUCHUITIIMHAPHBIC CUCTEMHBIC CBA3H HAYK,
CaMOCTOATCIIBHO BBIACIIATE U PEIIATh OCHOBHBLIC MUPOBO33PCHUYCCKUC
1 METOAOJTOTHYCCKHUE €CCTCCTBCHHOHAYYHBIC U COLIUAJIbHBIC

POOGIIEMBI C LIEIbIO TUIAHUPOBAHUS YCTOWYUBOTO Pa3BUTHUS

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCIIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7 CnocobeH B cepe cBoeii npogecCHOHATILHOM 1eITeJIbHOCTH CAMOCTOSATETbHO

onpenejadaTb CTpaTeruio u npoﬁ.ﬂeMaTmcy I/ICCJ’IC}]OBaHI/If/‘I, NMPpUHUMATD PCIICHUHA, B TOM YUCJIC

HHHOBAIIMOHHbIC, Bl)lﬁl/[paTb Hu MOI[I/I(I)I/IIII/IPOBZITI) METO/JbI, 0TBCYATH 34 KAY€CTBO paﬁoT H

BHE/IPEHUE UX PE3yabTaTOB, od0ecneyuBaTh M€EPbI l'[pOI/I3B0)ICTBeHHO]71 0e3omacHOCTH nmpu

pelICHUHA KOHerTHOﬁ 3agavdu.




OIIK-7.1 /1 Onpenensier
CTpAaTEeryio M MpoOIeMaTUKY
UCCIIeIOBAHMI NP padboTe
HaJ MPoeKTaMHu B chepe
npodeccuoHanbHOM

JCATCIIbHOCTH.

3HaTh: COBPCMCHHBIC ITPEACTABIICHHA U ITOAXOAbI B MOJIGKyJI?[pHOfI

ouoJIoruun

YMeTh: KpUTUYECKH OLIEHUBAThH MOJyYEHHbIE JaHHbIe/MH(OPMAIIHIO,

MIPOBOANTH CPAaBHEHHE C OOIIEMUPOBLIM YPOBHEM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
paboThl ¢ 000pyIOBAHUEM, UCTIOIB3YEMBIM B UCCIIEIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7.1]/12 Bribupaer u
MOIU(ULIUPYET METOIBI
MOJ1 PEeLIEHNE KOHKPETHBIX
3ajia4, OCYLIECTBIISS IPH
ATOM KOHTpOJIb KauecTBa

MIPOBOAMMBIX padoT.

3HaTh: COBPCMCHHBIC ITPEACTABIICHUA U ITOAXOAbI B MOHGKy.]IHpHOﬁ
6I/IOJ'IOFI/II/I, a TaKKC UMCETh IPCACTABJICHUA O CMCKHBIX JUCHUIITIMHAX
W HallpaBJICHUAX (MOJ'IeKy.TISIpHaH HMMYHOJIOTHs, COBPEMCHHBIC

MCTOAbI JUAIrHOCTHKH I'CHCTHYCCKHUX 3360HeBaHHI>i)

YMmerh: KPpUTHYCCKU OLICHUBATH IIOJTYYCHHBIC ,I[aHHBIe/I/IH(bOpMaHI/IIO,

MIPOBOAUTH CPaBHEHHE ¢ OOLIEMUPOBBIM YPOBHEM

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCTIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7.M/13 OGecreunBaet
MEpbI TPOU3BOICTBEHHOM
0e30macHOCTU NpU
pelICHUH KOHKPETHBIX

3aga4.

3HaTh: COBpEMEHHbBIE NIPEJICTABICHUS U TOJIXO/IbI B MOJIEKYJISIPHOM
OMOJIOTHH, & TAKXKE UMETh IIPEJICTABICHUS O CMEKHBIX JUCLIUIIIMHAX
1 HampaBJeHUAX (MOJIEKYJIsIpHAs KMMYHOJIOTHSI, COBPEMEHHBIE

METO/Ibl TUArHOCTUKU T€HETUYECKUX 3a00JIeBaHU)

YMeTh: KPUTUYECKH OLIEHUBATH MOJTyYSHHbIE JaHHbIe/MH()OPMAIIHIO,

MPOBOJIUTH CPABHEHHE C OOIIEMUPOBHIM YPOBHEM

BiiaseTs NpakTHYeCKUM ONBITOM (TPYAOBBIMH JICHCTBUSIMH):
paboThI ¢ 000pYIOBAHUEM, HCTIOIH3YyEMbBIM B UCCIIECAOBAHUSAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

YK-1 Cnoco6eH ocymiecTBJIsAITh KPUTHYECKHI aHAJIM3 NPO0/JIEeMHBIX CHTYallHil HA OCHOBeE

CHCTEMHOI0 MOJX0/1a, BEIPA0aThIBATH CTPATETrHIO AeiCTBUI




VK-1.M/]1 Ananuzupyer
npoOJEMHYIO CUTYaLUIO KaK
CHCTEMY, BBIABIISSA €€
COCTaBJISAIOLIME U CBSI3U

MCKAY HUMHU

3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI MOJIEKYJISIPHOM OuoJoruu,
OCHOBHBIE METO/IbI U CPEJICTBA aHAJIN3A B COBPEMEHHOM

MOJICKYJISIPHOU OMoJIoTHn

Ymers: [IpeiokuTh aieKBaTHBIN, B TOM YHCIIE
MEKIUCLUIITIMHAPHBIN, ITOAXO0/ U1 IIOMCKA B3aUMOCBSI3H MEXKIY
HapyIIEHUSIMH B CTPYKTYpe U (YHKLIMOHUPOBAHUH I'€HOB (F€HOMA) U

MaTOJIOrMYCCKUMHU IIpoLeccamM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1 CTBUAMM):
HCII0JIb30BAaHUsl COBPEMEHHOM amnmnaparypsl U BBIYUCIUTENBHON
TEXHUKH JJIs1 BBIOOpA CTPATETUH MIPH PEILICHUH OMOTEXHOIOTMYECKUX

3aaad

VYK-1.1/12 Onpenenser
npo0esbl B UH(pOpMaluu,
HEOOXOUMOM I peleHus
po0OJIEMHOM cUTyaluu, U
MPOEKTHPYET MPOIECCHI TIO

UX YCTPaHEHUIO

3HaTh: OCHOBHBIC NOHATHS U 3aKOHEI MOHGKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I,
OCHOBHBIC MCTOJbI U CPCACTBA dHAJIM3a B COBpCMCHHOﬁ

MOJIEKYJISIPHOM Oroiorun

YMmerh: I/I3yanb, aHaJIM3UpPOBAaThb, UCITIO0JIB30BATH OHOJIOrHYECKHE
00BEKTHI U IMpoHECChl I pCIICHUA NHHOBALIMOHHBIX 3a/a4 B

n3y4yaemoi obnactu

Biajers NpakTH4YeCKUM ONBITOM (TPYA0OBBIMHM 1eHCTBUSIMH):
HaBBIKAMH BBIOOpA MOIXOISAIINX MOJIETIEH M METOIOB UCCIICIOBAHMS

MPOOJIEMHBIX CUTYyalUl

VK-1.1M]/13 PazpabatbiBaeT
U COZIEPIKaTENbHO
apryMEHTHPYET CTPAaTErHio
peleHus npooIeMHOM
CUTYyallMH Ha OCHOBE
CHUCTEMHOI0 U
MEXTUCIUIUTMHAPHOTO

noaxXo40B.

3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI MOJIEKYJISIpPHOM OuoJorumy,
OCHOBHBIE METO/IbI U CPEJICTBA aHAJIN3a B COBPEMEHHOM

MOJICKYJISIPHON OMOJIOTUH

Ymern: [IpennoxuTe aeKBaTHBINA, B TOM YHCIIE
MEXKIUCUUIIMHAPHBIN, TOAXO0/T /ISl TOMCKA B3aUMOCBSI3H MEKIY

HapyIIECHUSIMH B CTPYKTYpe U (YHKIMOHUPOBAHUH I'€HOB (T€HOMA)

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /Il CTBUAMM):
BIIA/ICTh HABBIKAMU U3yYEHUSI MOJIEKYIISIPHO-OMOIOTHYECKUX
MIPOLIECCOB B KJIETKE, OMUPASICh HA KOMIUIEKC IKCIIEPUMEHTAIbHBIX,

CCTCCTBCHHOHAYYHBIX U CTATUCTUYCCKUX MCTOL0B

Cemectp 2




Koa u HauMeHOBaHHE KOMIIETEHIIMH

Koa v HaumenoBanue
HHINKATOPA J0CTHKECHUS

KOMIICTCHI U

ILnanupyemble pe3yJbTaThl OCBOCHHS AUCHUILIHHBI (MOYJIS1)

OIIK-1 CnocoGeH ucnoib30BaTh M NPUMEHATh (PyHAaMEHTAJIbHbIe 0H0T0THYeCKHe

npeacraBjceHusd 1 COBPEMEHHbIC METOA0JOTUICCKHE MOAXOAbI T/ MOCTAHOBKHA U PCHICHUSA

HOBBIX HECTAHIAPTHBIX 32/1a4 B c(pepe nNpodecCHOHAIBHON NeATeIbHOCTH

OIIK-1.1/I1 Ucnons3yer
byH1aMeHTalIbHbIE
Ouonoruueckue
MIPEJICTaBICHUS JUIS
MOCTAaHOBKHU U PELICHUS
HOBBIX HECTAHIAPTHBIX
3ajau B cepe
npodheccCuoHaNbHOM

ACATCIIbHOCTH.

3HaTh: 6a30BbIE OCHOBBI MOJIEKYJISIPHON OMOJIOTMH, OCHOBHBIE
q)aKTI:I, KOHICHIIWH, TPUHIHWIIBI U TCOPUH, CBA3AHHLBIC C

MOJICKYJISIPHBIMU ITPOLECCAMH, ITPOUCXOAAIIMMHU B KIICTKE

YMeTh: T0I630BaTHCS HAYYHOM JIUTEPATypOid, 00001aTh U
CHCTEMaTH3HPOBATh HAYYHYIO HH()OPMAIHIO, TPOU3BOANUTH TIOUCK
HCOGXOI[I/IMBIX CBCI[GHI/Iﬁ C IMIOMOUIBIO CIICHIUATIU3UPOBAHHBIX 6a3

JaHHBIX

Baaners npakTH4eCKHUM ONBITOM (TPYAOBBIMH e CTBUAMM):
AHHOTUPOBATH HYKJIEOTUIHYIO WX AMUHOKHUCIIOTHYIO
MOCTIeI0BATEIbHOCTD MO (hparMeHTy; MOArOTOBUTH JOKIA[ 110

oIy OJIMKOBaHHOW HaY4YHOH cTaThe; C(HOPMYIMPOBATH OCHOBHBIC LIETH
U 3aJ]a44 UCCIIEJOBAHMsI, JOJIOKUTh O METO/1aX, NCII0JIb30BAHHBIX B

pabote

OIIK-1.1/12 Vcionb3yer
COBPEMEHHBIE METO/IbI JIJIs
pelieHus

poeccuoHaNBHBIX 3a7ay.

3HaTh: OCHOBHEIC MCETO/bI MOJ'ICI(yJ'IS[pHOfI OHOJIOTUHU U

OroMH(OPMATHIECKOTO aHATH3a

YMeTh: GopMynupoBaTh LENU U 33]]a41 UCCIIEIOBaHMS, BHIOUPATh
ONTUMAaJbHbIC TYTH U METOBI AJIS1 UX JOCTHKEHHS B 00JIaCTH

MOJIEKYJISIpHOI Ononoruu

Biajerh NpakTHYeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
paboThI ¢ 000pyAOBaHUEM, HCTIONB3YEMbBIM B UCCIIEAOBAHUAX B

00J1aCTH MOJICKYJIIPHOM OMOIOTHH

OIIK-2 CnocoGeH TBOpYECKH HCIO0JIB30BATH B NPO(decCHOHAIBHOI J1esiTe IbHOCTH 3HAHUS

(pyHaaMeHTANbHBIX H NPUKJIATHBIX Pa3/le/ioB JMCHUILINH (MOay1ei), onpeae/asiloIuX

HANPABJIEHHOCTb MPO(eCCHOHANBLHOI TeATeTLHOCTH




OIIK-2.1/]1 Mcnonb3yer B
npogeccuoHaIbHON
JeSITebHOCTH
JUCLUIUIMHBL, BXOASIIIE B

IporpaMMy MarucTparyphl.

3HaTh: OCHOBHBIE METO/]Ibl MOJIEKYJIIPHOM OHOJIOTHH

YMeTh: GopMyTUpOBaTH IENH U 33]]a91 UCCIICIOBAHMSI, BRIOMPATh
ONTUMAJIbHBIC TTYTH U METOBI JJIS1 UX JOCTUKECHHS B 00JIACTH

MOJIEKYJISIPHOM OHoI0run

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
paboThl ¢ 000pyIOBAHUEM, UCTIOIB3YEMBIM B UCCIIEIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-2.1/12 Ucnionb3yer B
CBOEi paboTe nMpakTUYEeCKue
HaBBIKH, TIOJTy9E€HHBIE TIPU
00y4eHHH 1O MPOrpaMMam

MAarucTparypsl.

3HaTh: 6a30BbIE OCHOBEI MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I, OCHOBHBEIC
(l)aKTBI, KOHOCHIIWH, TPUHIHUIIBI U TECOPUH, CBA3AHHLIC C

MOJICKYJISIPHBIMU ITPOLECCAMU, ITPOUCXOAAININMU B KIICTKE

YMeThb: npuoOpeTaTh HOBbIE HAyUHbIE U TPO(ECCHOHATbHBIE 3HAHUS,
HCIOJIBb3Ysl COBpEMEHHBIe 00pa3oBaTelibHble U MH(OPMALMOHHbBIE
TEXHOJIOTHH; CIIOCOOHOCTh OCYIIECTBIISATH I[EJICHAIPABICHHBIHN MOUCK

uHpopmanuu B ceti IHTepHeT U APYyTrux UCTOUHHUKAX

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCTIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-3 Cnoco6eH ucnoab30BaTh puiaocodckue KOHUENIMU eCTeCTBOZHAHMS U IOHUMAaHHUe

COBPEMEHHBIX 6n0c¢1)epm)1x nmpoueccoB AJast CHCTEMHOM OLIEHKH U IIPOrHO3a pa3BUTUSA C(l)epl)l

npo¢ecCHOHATILHOM AeSITeJIbHOCTH

OIIK-3.1/]1 Ucnonb3yer
bunocodckue KOHIIETIIINN
€CTCCTBO3HAHUA OJIA
CHCTEMHOM OLIEHKH U
IIPOrHO3a pa3BUTHUS CHEPbI
npodecCuOHAIbHON

JACATCIIBHOCTH.

3HaTh: OCHOBEI MCTOJOJIOTHMH HAYYHOI'O IIO3HAHUS

YMmerh: HUCIIOJIB3YS MEKIUCHUITIIMHAPHBIC CUCTEMHBIC CBA3H HAYK,
CaMOCTOATCIIBHO BBIACIIATE U PEIIATh OCHOBHBLIC MUPOBO33PCHUYCCKUC
1 METOAOJTOTHYCCKHUE €CCTCCTBCHHOHAYYHBIC U COLIUAJIbHBIC

POOGIIEMBI C LIEIbIO TUIAHUPOBAHUS YCTOWYUBOTO Pa3BUTHUS

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCIIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7 CnocobeH B cepe cBoeii npogecCHOHATILHOM 1eITeJIbHOCTH CAMOCTOSATETbHO

onpenejadaTb CTpaTeruio u npoﬁ.ﬂeMaTmcy I/ICCJ’IC}]OBaHI/If/‘I, NMPpUHUMATD PCIICHUHA, B TOM YUCJIC

HHHOBAIIMOHHbIC, Bl)lﬁl/[paTb Hu MOI[I/I(I)I/IIII/IPOBZITI) METO/JbI, 0TBCYATH 34 KAY€CTBO paﬁoT H

BHE/IPEHUE UX PE3yabTaTOB, od0ecneyuBaTh M€EPbI l'[pOI/I3B0)ICTBeHHO]71 0e3omacHOCTH nmpu

pelICHUHA KOHerTHOﬁ 3agavdu.




OIIK-7.1 /1 Onpenensier
CTpAaTEeryio M MpoOIeMaTUKY
UCCIIeIOBAHMI NP padboTe
HaJ MPoeKTaMHu B chepe
npodeccuoHanbHOM

JCATCIIbHOCTH.

3HaTh: COBPCMCHHBIC ITPEACTABIICHHA U ITOAXOAbI B MOJIGKyJI?[pHOfI

ouoJIoruun

YMeTh: KpUTUYECKH OLIEHUBAThH MOJyYEHHbIE JaHHbIe/MH(OPMAIIHIO,

MIPOBOANTH CPAaBHEHHE C OOIIEMUPOBLIM YPOBHEM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
paboThl ¢ 000pyIOBAHUEM, UCTIOIB3YEMBIM B UCCIIEIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7.1]/12 Bribupaer u
MOIU(ULIUPYET METOIBI
MOJ1 PEeLIEHNE KOHKPETHBIX
3ajia4, OCYLIECTBIISS IPH
ATOM KOHTpOJIb KauecTBa

MIPOBOAMMBIX padoT.

3HaTh: COBPCMCHHBIC ITPEACTABIICHUA U ITOAXOAbI B MOHGKy.]IHpHOﬁ
6I/IOJ'IOFI/II/I, a TaKKC UMCETh IPCACTABJICHUA O CMCKHBIX JUCHUIITIMHAX
W HallpaBJICHUAX (MOJ'IeKy.TISIpHaH HMMYHOJIOTHs, COBPEMCHHBIC

MCTOAbI JUAIrHOCTHKH I'CHCTHYCCKHUX 3360HeBaHHI>i)

YMmerh: KPpUTHYCCKU OLICHUBATH IIOJTYYCHHBIC ,I[aHHBIe/I/IH(bOpMaHI/IIO,

MIPOBOAUTH CPaBHEHHE ¢ OOLIEMUPOBBIM YPOBHEM

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
paboThl ¢ 000PYIOBAaHUEM, UCTIOJIB3YEMBIM B HCCIICIOBAHUAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

OIIK-7.M/13 OGecreunBaet
MEpbI TPOU3BOICTBEHHOM
0e30macHOCTU NpU
pelICHUH KOHKPETHBIX

3aga4.

3HaTh: COBpEMEHHbBIE NIPEJICTABICHUS U TOJIXO/IbI B MOJIEKYJISIPHOM
OMOJIOTHH, & TAKXKE UMETh IIPEJICTABICHUS O CMEKHBIX JUCLIUIIIMHAX
1 HampaBJeHUAX (MOJIEKYJIsIpHAs KMMYHOJIOTHSI, COBPEMEHHBIE

METO/Ibl TUArHOCTUKU T€HETUYECKUX 3a00JIeBaHU)

YMeTh: KPUTUYECKH OLIEHUBATH MOJTyYSHHbIE JaHHbIe/MH()OPMAIIHIO,

MPOBOJIUTH CPABHEHHE C OOIIEMUPOBHIM YPOBHEM

BiiaseTs NpakTHYeCKUM ONBITOM (TPYAOBBIMH JICHCTBUSIMH):
paboThI ¢ 000pYIOBAHUEM, HCTIOIH3YyEMbBIM B UCCIIECAOBAHUSAX B

00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

YK-1 Cnoco6eH ocymiecTBJIsAITh KPUTHYECKHI aHAJIM3 NPO0/JIEeMHBIX CHTYallHil HA OCHOBeE

CHCTEMHOI0 MOJX0/1a, BEIPA0aThIBATH CTPATETrHIO AeiCTBUI




VK-1.M/]1 Ananuzupyer
npoOJEMHYIO CUTYaLUIO KaK
CHCTEMY, BBIABIISSA €€
COCTaBJISAIOLIME U CBSI3U

MCKAY HUMHU

3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI MOJIEKYJISIPHOM OuoJoruu,
OCHOBHBIE METO/IbI U CPEJICTBA aHAJIN3A B COBPEMEHHOM

MOJICKYJISIPHOU OMoJIoTHn

Ymers: [IpeiokuTh aieKBaTHBIN, B TOM YHCIIE
MEKIUCLUIITIMHAPHBIN, ITOAXO0/ U1 IIOMCKA B3aUMOCBSI3H MEXKIY
HapyIIEHUSIMH B CTPYKTYpe U (YHKLIMOHUPOBAHUH I'€HOB (F€HOMA) U

MaTOJIOrMYCCKUMHU IIpoLeccamM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1 CTBUAMM):
HCII0JIb30BAaHUsl COBPEMEHHOM amnmnaparypsl U BBIYUCIUTENBHON
TEXHUKH JJIs1 BBIOOpA CTPATETUH MIPH PEILICHUH OMOTEXHOIOTMYECKUX

3aaad

VYK-1.1/12 Onpenenser
npo0esbl B UH(pOpMaluu,
HEOOXOUMOM I peleHus
po0OJIEMHOM cUTyaluu, U
MPOEKTHPYET MPOIECCHI TIO

UX YCTPaHEHUIO

3HaTh: OCHOBHBIC NOHATHS U 3aKOHEI MOHGKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I,
OCHOBHBIC MCTOJbI U CPCACTBA dHAJIM3a B COBpCMCHHOﬁ

MOJIEKYJISIPHOM Oroiorun

YMmerh: I/I3yanb, aHaJIM3UpPOBAaThb, UCITIO0JIB30BATH OHOJIOrHYECKHE
00BEKTHI U IMpoHECChl I pCIICHUA NHHOBALIMOHHBIX 3a/a4 B

n3y4yaemoi obnactu

Biajers NpakTH4YeCKUM ONBITOM (TPYA0OBBIMHM 1eHCTBUSIMH):
HaBBIKAMH BBIOOpA MOIXOISAIINX MOJIETIEH M METOIOB UCCIICIOBAHMS

MPOOJIEMHBIX CUTYyalUl

VK-1.1M]/13 PazpabatbiBaeT
U COZIEPIKaTENbHO
apryMEHTHPYET CTPAaTErHio
peleHus npooIeMHOM
CUTYyallMH Ha OCHOBE
CHUCTEMHOI0 U
MEXTUCIUIUTMHAPHOTO

noaxXo40B.

3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI MOJIEKYJISIpPHOM OuoJorumy,
OCHOBHBIE METO/IbI U CPEJICTBA aHAJIN3a B COBPEMEHHOM

MOJICKYJISIPHON OMOJIOTUH

Ymern: [IpennoxuTe aeKBaTHBINA, B TOM YHCIIE
MEXKIUCUUIIMHAPHBIN, TOAXO0/T /ISl TOMCKA B3aUMOCBSI3H MEKIY

HapyIIECHUSIMH B CTPYKTYpe U (YHKIMOHUPOBAHUH I'€HOB (T€HOMA)

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /Il CTBUAMM):
BIIA/ICTh HABBIKAMU U3yYEHUSI MOJIEKYIISIPHO-OMOIOTHYECKUX
MIPOLIECCOB B KJIETKE, OMUPASICh HA KOMIUIEKC IKCIIEPUMEHTAIbHBIX,

CCTCCTBCHHOHAYYHBIX U CTATUCTUYCCKUX MCTOL0B




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yvaromuxcst / Buabl yueOHbIX 3aHATHIA / Bcero | Pacnpenenenne
DopMbI IPOMEKYTOYHOM ATTECTALUH JacoB 4acoB 10
cemMecTpam
1 2
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 113 55 58
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 20 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 90 45 45
Komnoxsuywm (K) 3 0 3
CamocrosiTesibHas padoTa o0yuawmuxcs B cemectpe (CPO), B T. 76 38 38
q.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 38 19 19
WHbie BUIIBI caMOCTOSATENHHOU PAOOTHI (B T.4. BHIIOTHEHHUE 38 19 19
MPAKTUYECKHX 3a/1aHUH ITPOEKTHOI'0, TBOPUYECKOTO U JIP. THIIOB)
IIpome:xyrounas arrecranus (KPIIA), B T.4.: 11 3 8
Ok3ameH (D) 8 0 8
3auer (3) 3 3 0
HoaroroBka k 3x3ameny (CPITA) 24 0 24
B yacax: OT/ = 224 96 128
O6m1as Tpya0eMKOCTb KP+CPO+KPITA+CPITA
aucuumusel (OTJL) B 3aueTHbIX enuaunax: OT/] (B 7.00 3.00 4.00
qacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
Ne Mudgp HaumenoBaHnue pasaena Coaeprxanue pasaesia M TeMbl B
/1 |KoMIeTeH MU (Mony.Jist), TeMbl AUAAKTHYECKHMX eIMHUIAX
AUCHUILINHBI
Pasnea 1. HykiiemHOBBIC KHCIOTHI
1 |[VK-1.UA1, |Tema 1. Ctpykrypa IlepBHuuHas CTPYKTypa HyKJIEUHOBBIX KUCIIOT.
OIIK-1.1M/1, |HyKJI€HMHOBBIX KMCIOT Hyxieotuasl - MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
OIIK-1.1/2, |[(otnumumne JJHK u PHK) [TIypuHOBBIE U MUPUMUINHOBBIE OCHOBAHUS; KETO-
OIIK-2.1/11, eHoJbHas TayToMepusi. CaxapHblii KOMIOHEHT
OIIK-2.1]12, nykieorunaa; C'2-suno- u C'3-3u10-
OIIK-7.1/11, KoH}urypamuu nenro3. Hykneozuasr; N-
OIIK-7.1/12, TJIMKO3U/IHAS CBSI3b, CUH- U @aHTU-KOH(OpMAIIH.
OIIK-7.1/13, Hyxneotuaps! — dpochopHbie 3pHUpbI HYKICO3HIOB.
OIIK-3.1 /1 Paznuunbie TUIIBI HYKJICOTHAOB: HYKJICO3U-S'

(umm 3")-monodocdatsl; nupocdarsr;
tpudocdarel. Makpo3Iprudeckue CBs3u MEKIY
anbda- u 6era-pocdaramu, Mmexy OeTa- U
ramma-pocdaramu. Helitpanuzanus
OTPHLIATENIFHO 3apsLKEHHBIX (POC(ATHBIX TPy
HOHAMU MeTauioB. MexHykiaeoTuanbie 5'-3'-
dbochomurdupnsie csa3u. [lonsspHOCT TUHEHHOM
cBsi3u. CTpoeHue MOJIMHYKICOTUAHOM e KaK
HEPa3BETBJICHHOTO MOJIMMepa. DH3UMAaTHIeCKast
Jerpajganus HyKJIEHHOBBIX KUCIIOT.
DKk30HyKJea3bl ¥ H10HyKIeasbl. JJHKa3b1 u
PHKas3s1. Makpomouekyisipnas ctpykrypa JJHK.
JIBonHas crimpans Yorcona — Kpuka. [IpuHnmn
KOMIJIEMEHTAPHOCTH U €T0 OMOJIOTHYECKOe
3HavyeHue. Peannsanus BOIOPOTHBIX CBA3EH U
ruIpoOOHBIX B3aUMOICHCTBUH.
AHTHNIapaUIeNbHbIC UENH ¢ UICHTHYHBIM
MH(POPMALMOHHBIM COJIepKaHHeM. PerynspHocTb
CTPYKTYPBI U KOOTIEPAaTUBHOCTH. CriMpaIn3alys.
[Tapametpsl ciupanu. [IpaBocnupanbubie B- u A-

¢dopmsl JIHK; koHpOpManuu yrieBoHOTO




OCTaTKa ¥ HyKJIeo3uaa B HUX. JIeBocniupanbHas Z-
dopma JIHK; nepemexarommuecs KoHhopMauu
YIJIEBOJHBIX OCTATKOB U HYKJICO3UAOB. Y CIOBUS
B3aMMOIIEPEXO0/I0B MEXTy pasHbIMHU (popMaMu
JHK. JKectkocts Monekyinsl JJHK.
MaxkpomonekyispHas crpykrypa PHK.
Opnouenoueynocts PHK. Cnimpanuzanus B PHK
(BTOpHMUHAas CTPyKTypa). BHyTpHuiienoyeunsie
KOMIUIEMEHTapHbIE B3aUMOAECUCTBHS. 3'-3HI0-
KoH(popmanus pubo3sl. A-popma crimpanu PHK.
JUIMHa ¥ KOJIMYECTBO CIUPAIbHBIX Y4aCTKOB.
Hexanonuueckue TUIBI ClIApUBAHKS OCHOBAHUM.
[etnu, nedexTsl 1 BHYTPEHHUE TETIH IIMHUIICK
PHK. Pacuet BepoATHOCTH IINHIBKOOOpa30BaHHS
M0 MUHUMAJIbHOW CBOOOIHON YHEPTHH.
OUIOTEeHETUYECKUI aHAJIN3 BTOPUYHOMN
ctpyktypsl PHK. Tpetnunas ctpykrypa
onnouenoveunbix PHK. BzaumogeiictBue mexmay
CIUpaIbHBIMU yyacTKaMu. CTpyKTypHBIE
nomenbl B PHK. PeHTreHOoCTpYyKTYpHBIN aHaIIN3
TPHK. MakcuManbHbiil CT3KUHT. TpeTnuHbie
B3auMoeiicTBusa. Ctabunnsanus HOHAMH
JBYXBaJICHTHBIX METaJNIOB. BTopnuHas

cTpykTypa pudbocomubix PHK

Pasnea 2. Crpykrypa xpomatuna. I'enom.

OIIK-1.1M/1, |[Tema 1. CtpykTypa YpoBHU opranuzanuu xpoMatusa. [lonsarue sy- n
OIIK-1.1M/12, [xpomaTtuHa. ['eHOM. rerepo- xpomaruHa. CTpyKTypa HyKJI€OCOMBI,
OIIK-2.1/11, TUCTOHOBBIE O€NKU. BapuaTuBHbIE THCTOHBI.
OIIK-2.1]12, Herucronossie 6enku. JlIoMeHHO-TIETIIEBas
OIIK-7.1/11, CTpYKTypa. ApXUTeKTypHble 6enku. 3-d
OIIK-7.1/12, reHOMUKa. XpoMocoMHble OcOOEHHOCTH
OIIK-7.1/13, OpraHu3ali FreHOMOB: IPOKAPHOT (ONEpOHHAs
OIIK-3.1/11 CTPYKTypa), apxei, 3ykapuoT (MOOUIIbHbBIE

3JIEMEHTBI, TPAHCIIO30HbI), BUPYCHBIE T€HOMBI
(IHK, PHK — conepxariue). CpaBHeHHE

reHOMOB. ['OpHU30HTaNBHBIN IEPEHOC TEHOB.

Pa3nen 3. Coxpanenue JHK B psixy nokosennii u moaxoanl k uzyyenuio JTHK

OIIK-2.1M 11, |Tema 1. Pennukarus Perukanus JIHK — ocHOBa pazMHOKeHUS

OIIK-2.1/12, YKUBBIX OPTaHU3MOB, NIEpEAaYr HACIEICTBEHHBIX




OIIK-7.M]11,
OIIK-7.1]12,
OITK-7.J13,
OIIK-3.M]11,
OIIK-1.M]11,
OIIK-1.1]12

CBOMCTB U3 IOKOJIEHUS B ITIOKOJIEHUE U PA3BUTHS
MHOT'OKJIETOYHOI'O OpraHu3Ma U3 3Urotbl. ONbITHI
MesenbcoH-Cranb — J0Ka3aTeIbCTBO
nonykoncepsaruBHoro cunte3a JIHK. Eqununa
peIUIMKaluy — PEIUIMKOH. ENUHCTBEHHBIN
PETUTUKOH OaKTEPHil 1 MHOKECTBO PEILTUKOHOB
sykapuoT. KOHTposb permkanuy Ha ypoBHE
nHUIManuu. PasmMepsl perinKoHOB.
ITonykoHCEpBAaTUBHBIM MEXaHU3M PEILIUKALUU.
Touka Hayana perMKanuu — y4acTOK
cBsi3bIBaHMs MHULIMATOpHOTO Oenka. Ori C E.coli.
ARS npoxoxeit. PennkaruBaas Buiika. OqHo-u
JBYHAIIpaBJICHHAs PEIUINKALIMSL.
JluxoroMudecKast peryIiuKanus y OaKkTepuil.
Pemnmukarus konbiebix AsyHuTeBbix JJHK mo
cxeMe KapHca 1o Ty «katsierocs: Koiblay,
«pa3MaThIBalOIEToCs pyJIoHa» U «D-netnny.
[punnune! perukaruu JJHK. JTHK-
nosimMmepassl. Koppextupyromas 3'-5'
9K30HYyKJIea3Has akTuBHOCTh JIHK-nionumepas.
[Tpaiimasel. Xenukassl. JlecTaOummM3upyromnye
Oenku. Yuactue Tononsomepas. [IpepbsIBUCTBII
cunres JJHK. Accumerpus pennmkannoHHON
Bunku. @parmentsl Oxazaku. JIHK-nonumepassl
E.coli — I (pepment Kopubepra), 11 u I11.
Oynkiun JIHK-nonumepas B kietke E.coli.
HeranbHas kaptuHa cunte3a [JHK B
perukaTuBHOM BHiike E.coli. Mexanusm
o0ecreyeHus COrlIacOBaHHOTO CHHTE3a BeAyIIei
u orcrarouieil uenu. Perumncoma. CoBMecTHOE
neiicreue JIHK-nonumepass! I 1 PHKa3e! H.
JAHK-nuraza u MexaHu3Mbl €€ IeUCTBUS.
WNuunmanus perummkanuu y E.coli. Pennmukanus
JHK y sykxapuort. [Ia1s sykapuotnueckux JJHK-
nojumepas. SAnepusie anbda, 6era-, geabTa- U
sncwioH--/IHK-nonumepassl.
MutoxonapuansHas raMmma-/{HK-nonumepasa.
Bricokonpo1ieCCUBHBIE PEIUIMKA3bl BEAYIIECH

(Oeta, SIICHIJIOH) U 3aIa3/bIBAIOIICH ICTTH




(ambda). CesazpiBanne JIHK-nonmumepassl nensra
C SIIEPHBIM AHTUT'CHOM MPOJIH(PEPUPYIOIINX
kieTok (PCNA). IIpoGiema perMkanuy KOHIIOB
nunennbix JJHK xpomocoMm (Tenomep).
[Toctpoenue Tenomep U3 Kopotkux G-60ratbix

OBTOPOB. Tenomepasa.

OIIK-1.1U/1, |Tema 2. Penapanusa JJHK Tunsl noBpexaenuit JIHK. [Ipsamas penapanusi.
OIIK-1.1/12, Cyununansabie 0enku. Pemaparus mo tumy BER
OIIK-2.1/11, u NER, oTinnums B MexaHHU3Max.

OIIK-2.1/2, HacnencrBeHnnsle 3a0051€BaHus, CBI3aHHEIE C
OIIK-3.1/11, MyTaIusMu B Oenkax pemapanun. MisMatch
OIIK-7.1 11, penapanus. Pemapaius JBylenoueyHbIX
OIIK-7.1 /12, Pa3pbIBOB: HETOMOJIOTUYHOE COEIMHEHHNE KOHIIOB
OIIK-7.1/13 (NHEJ) u romonornunas pexkomounarus (HR).
OIIK-1.1U[1, |Tema 3. PekomOuHamms OOGecrieueHNE TEHETUYECKON N3MEHYNBOCTH.
OIIK-1.1/12, |®opmuposanue T u B- Tunsl pexoMOuHamu. ['oMoIOrnyHbBIE MOJIEKY B
OIIK-2.1/I1, [KIETOYHBIX PEIENTOPOB JHK. I'omonoruyHasi, win ob1iasi peKoMOMHAIIHS
OIIK-2.1/12, (KpoccuHroBep). DKTONMYecKasi peKOMOMHALINS
OIIK-7.1U/11, MEXIY TOMOJIOTHYHBIMA YYaCTKAMU OJTHOTO
OIIK-7.1/12, reHOMa KaK YaCTHBIM CIIy4ail TOMOJIOTUYHON
OIIK-7.1/13, pexoMOnHanu. Bo3HUKHOBEHHE JIeTIeNH,
OIIK-3.1/11 UHBepcHil u ayniaukanuii. OOmas MoJenb

KpoccuHroBepa (Mozaenb Xonuaes). Pe3onBasel u
0€JIKH, OCYIIECTBIISFOIINE MUTPAIIIIO BETBIICHHUS.
KonBepcus reHa — KOppeKIus reTepoIyrieKca
0 THITY SKCIIM3UOHHON pemnaparuu. Oomas
pexombOunanus y E.coli. ['eHeTHYeckuii KOHTPOIH
Y MOJICKYJISIpHBIA MexaHu3M. QYHKIUS TIaBHOTO
pexoMOnHanmoHHOTO Oenka Rec A (IpomykT
re"a rec A). OCHOBHOM myTh pekoMOuHaIuu y E.
coli. Posb romonoruuHoi pekoMOMHaLNN.
MeitoTrueckas pekoMOuHanus B mpodase
nepBoro neneHus. CHHanTOHEMHBIH KOMIUIEKC.
Bronorndeckoe 3HaYeHNE TOMOJIOTUIHON
pexoMOnHanMu. PekoMOWHAIIMOHHAS perapanusl.
Bkitag B TeHETHUECKYIO H3MEHYHBOCTD ITyTEM
nepekoMOuHaImu reHoB. [lepectpoiiku
XpOMOCOM (B MEPBYIO OUYepeab NYTUTHKALINAN) 32

CYET HKTONMUYECKON peKOMOMHALINH.




B0O3HUKHOBEHNE HOBBIX I'€HOB 3a CUET
JMBEPreHuu. MyJnbTUTEHHBIE CEMENCTBA.
OHTOreHeTHUECKHE NEPECTPONKH FEHETUUECKOTO
MaTepHuasa, y9acTBYIOIIUE B PETYIISIHHA PaOOThI
reHoB. Crienuanu3upoBaHHbIE CUCTEMBI
TOMOJIOTHYHOU pekomOuHaru. CaiT-
cneunpuyeckas peKoMOUHAIMS. YUacTHe caiT-
cneunpuuHbIX n3oMepas tuna I. EquncTBeHHbIH
ciryyait caifT- cnenuduyeckoit pekoMOuHaINN Y
MHOTOKJIETOYHBIX )KUBOTHBIX — [IEPECTPONKHU B
ummyHornooynuHoBbix JIHK y mo3BoHOYHBIX,
npusojsure k nepectpoiikam B JIHK. [Ipyrue
THUIBI peKOMOMHAIMK 06€3 TOMOJIOTHH.
Tpancno3unuu: nepemMenieHue MoABUKHbBIX
TEHETUYECKUX DJIEMEHTOB, COEPKAIIUX ICHBI
Tpancno3asbl, B JIHK-mumenu. Hezakonnas
PEKOMOMHALIUS: COEAMHEHNE Pa30PBaHHbIX
KOHIIOB HETOMOJIOrMYHbIX MoJiekyn JTHK.
CrpyKTypHas opraHu3anus HEKOTOPbIX
MIOJIBUKHBIX 3JIEMEHTOB: [S-351€MeHTHI 1
TPaHCIIO30HBI, PETPOTPAHCIIO30HBL. X
IIOBCEMECTHAsI paCIPOCTPAHEHHOCTD CPEIH BCEX
CUCTEMATUYECKUX TPy )KUBOro Mupa. Mx
ydacTue B MHAKTUBALMU U U3MEHEHNUU
AKTUBHOCTH I'€HOB, B «TOPU30HTAILHOM
IIEPEHOCE I'€HOB, B XPOMOCOMHBIX IIEPECTPOHKAX.
OOm1ast cxema peKOMOUHAIIMH TTPU
TpaHcno3ulusax. OCHOBHbIE MEXAHU3MBI
TPAHCIIO3ULUI: PETJIMKATUBHAS TPAHCIIO3ULMS,

NEpeMCIICHUC PECTPOTPAHCIIO30HOB.

2 cemecTp

Ne HIndpp HanmenoBanue pasaena Coaepsxanue pasjaeia 1 TeMbl B

/1 [KOMIIeTEeH N U (MonyJis1), TeMbI AUJIAKTHYECKUX eJUHMIAX

AUCIHUIIMHBI
Pazgea 1. Tpanckpunuus
1 [OIIK-1.1M1, |Tema 1. 3kcnpeccus reHoB | TpaHCKpUMIMA KaK OCHOBA PETYJISLIMU

OIIK-1.1/12, sKcrnpeccur reHoB. Marpuunbiii cuaTe3 PHK.
OIIK-2.111, Craguu TpaHCKPUIIMNA: UHULIUALIUS, SJIOHT AU




OIK-2.1]12,
OIIK-7.M]11,
OIIK-7.1]12,
OITK-7.J13,
OIIK-3.1/11

u tepmuHanus. PHK-nonumepasa — ocHOBHOM
depmenT Tpanckpunuuu. CHHTE3
npeamecrseHHnkoB MPHK, pPHK, TPHK u
manbix saepabix PHK (Mg PHK). Cyas6a PHK B
KJIETKaX IPOKapUOT U SyKapuoT. TpaHCcKpUnuus
y ayOakrepuii. [IoHsTHE ONIEPOHOB U
nonuuuctpoHHslx MPHK. Ctpoenne PHK-
nojaumepassl dyoakTepuil. [loHaTHS «moIHOTO» N
«core» pepmenrta. CeMeHCTBO CUTrMa-
cyopenuann PHK-noanMepasst npokapuor.
ITpoMOTOp U TEPMHUHATOP TPAHCKPHUIILIUH.
ITpumeps! perysuuyu aKTUBHOCTH T'€HOB C
UCTIONIb30BaHUEM Habopa cUrmMa-cyObe IMHHII.
CrpyKkTypa NIpoOMOTOPOB: 00JIaCTH HYKJICOTUIOB
(—=35) u (—10). CrpykTypa TEpMUHATOPOB.
Nuannmanys tpanckpuniuu: sramnsl. [londarue
aboptuBHOTrO cuHTE3a. OMepoH Kak crocod
peryssiuuy TpaHnckpunuuu. [Ipumeps! onepoHoB:
onepoH pPHK, onepons! pub0COMHBIX O€IKOB U
«JIMIIHKE» TE€HBI B COCTaBE 3THUX ONEPOHOB.
Perynsmus aktuBHocTH TeHOB E.coli,
YTUIM3UpYIOMUX JakTo3y. Lac-onepon E.coli.
Cxema Xako6a-Mono. [lonsTus «penpeccopy,
«aKTHUBATOPY, «omeparopy». CriocoObl H3MEHEHUS
AKTUBHOCTH PENPECCOPOB U AKTUBATOPOB.
ITpumeps! peryisiiuy akTUBHOCTH OIIEPOHOB Ha
craguu uHumanuu. @akTopsl, ACUCTBYIOLIUE HA
3HAYUTENBHOM paccTossHuU. ConpsikeHue
TpaHCKPUIILUU U TpaHcauuu. [lonarue
«aTTEHIOAMNY. DIOHTaus: (PaKopbl JIOHTALNH.
ITonsiTue «mayssl an0oHranumn». TepMuHanus: p -
3aBHCHMas U p -HE3aBUCHUMAsl. TpaHCKpUILUS Yy
3yKapuoT. TpaHCKpUIIIIMOHHAsA aKTUBHOCTh
retepo- u syxpomaruna. CospeBanue PHK u
tpa"cnopt PHK u3 sapa B nuromnasmy. PHK-
noauMmepassl kieTok sykapuor. @ynkuun PHK-
nonumepas I, II u 11 B knetke. CyObeTuHUYHBIN
coctaB PHK-nonmumepas I, 11 u III. O6mue

cyobenunnibl. [Ipomoropsr PHK-nonmmumepassr 11.




THIBI IPOMOTOPOB, OCOOEHHOCTH MX CTPOCHHS.
[TonsiTHE: «OCHOBHBIE (DAKTOPHI HHUITHALIUN
Tpanckpunuuu. OCHOBHbIE (PaKTOPHI MHUIIMALUT
tpanckpunuuu PHK-nonmmepaser 1. Otamnbt
MHULMAIUK TpaHcKkpunuuy Ha npumepe PHK-
nonuMmepassl 11. B3anmoneicTBrue OCHOBHBIX
(aKTOPOB TPAHCKPHUIIIIUH ITPU WHUIIUAITUH.
JlononHuTtenbHble (paKTOphl MHUIMALIUHN, MECTA
CBSI3bIBaHMA (PaKTOPOB TPAHCKPHIILINH.

VY naneHHble MecTa CBA3bIBaHUS (PaKTOPOB.
CriocoObI U3MEHEHUS AKTUBHOCTHU (haKTOPOB.
TpaHCKpUNIIIMOHHAs AKTUBHOCTh I'€HA €CTh
pe3yiabTaT B3aUMOJEHCTBHSI AKTUBATOPOB U
UHTUOUTOPOB TpaHCKpUMNIUU. OcOOEHHOCTH
PETYJISLIMUA TPAHCKPUIILIMU B MHOTOKJIETOUHBIX
opranusmax. ['€Hbl «JIOMaIIHETO XO3SIUCTBa.
Onoxranus. @akTopsl 370Hrauu. TepMUHaLN
Tpa"ckpunuuu. [IpuMeps! HapyieHHs
PETYJISLIMNA TPAHCKPUIILIMU T€HOB B
MHOT'OKJIETOYHBIX Opranusmax. IloctanoBka
3a71auu 00 U3YUYEHUH PETYIISALUN TPAHCKPUIIIIUU
Ha YpOBHE LieIoi KieTKu. COBpeMEHHbIE
MOAXO/IbI K €€ perennto. Honcenc-

onocpenoBaHHbli pacrnag PHK.

OIIK-1.1M/1,
OIIK-1.1/12,
OIIK-2.1/11,
OIIK-2.1/12,
OIIK-7.1/1,
OIIK-7.1/12,
OIIK-7.1/13,
OIIK-3.1/11

Tema 2. [Iponeccunr

MEPBUYHBIX TPAHCKPHUIITOB.
PHK-mup

[Tponeccunr MPHK sykapuoT 13 reTeporeHHom
snepHoit PHK (rsPHK). KanupoBanwue 5'-
KOHIIEBOM 00JIacTH: MOBBITIICHUE 2P (HEKTUBHOCTH
TPAHCIIAIUYU U 3alIUTa TPAHCKPHUITA OT
nerpananuu. CtpoeHue «k3ma». Pacmenienue u
noymaieHuupoBanue 3'- oomactu. Curnan
noymaieHuupoBanus. [lonmnA-monmumepasa-
(dhepMeHT pacieryieHUs U TTOJIMaICHUITUPOBAHUSI.
Herpananus 3'-koH11eBOK 007acTH. 3HaUEHNE
MOJIMAICHUJIMPOBAHUS TSI CTaOUITU3AIAH
TPAHCKPUIITA U €r0 TPAaHCIIOPTa B IIUTOILIA3MY.
Perynsmus sxcripeccuu reHa Ha CTauu
MporeccuHra 3'-KOHIa: HaJTMYhe HECKOJIbKUX
CUTHAJIOB NoJuaaeHuInpoBanus. [Iponeccunr 3'-

KOHIIAa TPAHCKPHUIITOB 'MCTOHOBLIX I'CHOB C




yuactueM U7PHK. AntepHaTuBHBIN CIIIaliCUHT.
OK30H-UHTPOHHOE CTPOEHUE KOAUPYIOIIEH
obmactu npenmectsenHrnka MPHK sykapuor.
Crnnaiicusr 3k30H0B. [IpaBuiio crutalicuHra.
DEeHUIKETOHYPHS U TalacCEMHUs KaK pe3ysbTar
HapyILIEHUs CIIaiCUHra. MeXaHnu3M CIUIaliCUHra
¢ oOpa3oBaHueM Jiacco-uHTpoHa. Criaiic(e)
ocoMma. Yuactue PHK- nonumepassr 11 B
nporeccunre raPHK B siape; dpepmenThI
K3IIMPOBAHHUS U TIOJUAICHUINPOBAHUS KaK
(axTopsl 350HTanuu. Bricokas ckopocThb pacnajia
rsPHK B snpe; npucoenunenue PHK-
cBsa3pIBaromux oenkos 1 MaPHIT. Mexanusm
CIUTalicuHra ¢ yyactueM Heckoiabkux MsPHK;
IIPOCTPAHCTBEHHAs CTPYKTypa
B3auMoJeicTByromux yyactkoB PHK
o0ecrieynBaeT KaTajlu3 pa3pbiBa —
BoccoequHeHus cBs3eil. Dxkcnopt MPHK B
LUTOIJIa3My I10CJIE 3aBEPUICHMsI cIlIaiicuHra. 5'-
HEeTpaHCIUpyeMas JIuepHast 00JacTh, OTKPHITAs
paMKa CUUTHIBaHM U 3'-HETpaHCIupyemas
obnactb 3penoit MPHK. 3nauenue
HeTpaHcaupyeMbix obnacteit MPHK:
IIPUCYTCTBUE PETYIISATOPHBIX 2JIEMEHTOB
MaTPUYHOW aKTUBHOCTH; OIIPE/IETICHUE BPEMEHU
xu3Hu MPHK u ee BHyTpukieTouHoi
JIOKanu3auuy. Perysnus 3KCIpeccuu reHoB
IIyTEM aJIbTEPHATUBHOIO CIIJIAlICUHTa.
Ob6pa3zoBanue TkaHecnenupuyeckux u3ohopm
Oenka. DxoHoMHUYHOE Hctonb3oBanne PHK-
IIpelIeCTBEHHUKA. BKIIIOUeHNE U BBIKIIIOUEHUE
reHoB. Perynupyemslii 6enkaMu kackasn
IIPOLIECCOB AJILTEPHATUBHOI'O CIUIAMCUHIA,
OTIpeIeNISIONINI CTAaHOBJICHHE TI0J1a Y IPO30(HII.
WuTpons! kak npeamectseHHukr MaPHK.
[TepecMOTp MOHATHUS «OJIUH T'€H — OJAUH OETIOK».
CoBpeMeHHOE OonpeIeJICHUE TeHa. DK30H-
MHTPOHHOE CTPOCHUE KOIUPYIOIEeH obmacTu

npenumecrseHHuka MPHK sykapuor. Crinaiicusr




9K30HOB. [IpaBuio cruraiicuHra.
DEHUIKETOHYPHS U TaTacCEMHUs KaK pe3ysbTar
HapyILIEHUs CILIaiCUHra. MeXaHnU3M CIUIaliCUHIa
¢ oOpa3oBaHMeM Jiacco-MHTpoHa. Criaiic(e)
ocoMma. Yuactue PHK-nonumepass! 11 B
nporeccunre raPHK B siape; dpepmenThI
K3IIMPOBAHHUS U TIOJIUAICHUINPOBAHUS KaK
(axTopsl 350HTanKu. Bricokas ckopocThb pacnajia
rsaPHK B sanpe; npucoenunenue PHK-
cBsa3bIBaromux oenkos 1 MaPHIT. Mexanusm
CIUTalicuHra ¢ yyactueMm Heckoiabkux MsPHK;
IIPOCTPAHCTBEHHAs CTPYKTypa
B3auMoJeicTByromux yyactkoB PHK
o0ecrieuynBaeT KaTajlu3 pa3pbiBa —
BoccoequHeHus cBs3eil. Dxkcnopt MPHK B
LUTOIJIa3My I10CJIE 3aBEPUICHMsI cIlIaiicuHra. 5'-
HEeTpaHCIUpyeMas JIuepHast 00JacTh, OTKPHITAs
paMKa CUUTBHIBaHU U 3'- HETpaHCIUpyeMas
obnacts 3penoit MPHK. 3nauenue
HeTpaHcaupyeMbix obnacteit MPHK:
IIPUCYTCTBUE PETYIISATOPHBIX 2JIEMEHTOB
MaTPUYHOW aKTUBHOCTH; OIIPEIETIEHNE BPEMEHHU
xu3Hu MPHK u ee BHyTpuKkieTouHoi
JIOKanu3auuy. Perysnus 3KCIpeccuu reHoB
IIyTEM aJIbTEPHATUBHOIO CIIJIAlICUHTA.
Ob6pa3zoBanue TkaHecnenupuueckux u3ohopm
Oenka. DxoHoMHUYHOE Hctonb3oBanne PHK-
IpelIeCTBEHHUKA. BKIIIOUeHNE U BBIKIIIOUEHUE
reHoB. Perynupyemslii 6enkaMu kackasn
IIPOLIECCOB AJILTEPHATUBHOI'O CIUIAMCUHIA,
OTIpeIeNISIONINI CTAaHOBJICHHE TI0J1a Y IPO30(HII.
WuTpons! kak npeamectseHHukH MaPHK.
[TepecMOTp MOHATHUS «OJIUH T'€H — OJAUH OETIOK».
CoBpeMeHHOE ONpeIeTICHUE TeHA.
Tpanccmnaiicunr ¢pparmenroB PHK,
CHUHTE3UPOBAHHBIX Ha pPa3HbIX FEHaX.
MWUHN3K30HBI TPUITAHOCOM U HEMATO/,.
MexaHu3M TpaHCCIIaNCUHIA C y4acTHEM Y -

uHTepmeauara. Penakruposanne PHK.




Hexotopsie Tuns! penakruposanus PHK.
Pa3pezanne u nogpasausanue pPHK u TPHK
OakTepuii; yuactue pudbozuma. [Iporeccunr
pPHK sykapuot - MeTmiinpoBanue puoo3sl,
oOpa3oBanue puOOHYKICONPOTENIA,
pacLICIUICHHE 110 KOHLIAM CIIEHCEpOB.
Ob6Hnapyxenue uaTpoHa B 28S-pPHK
nH(Y30pUH; CIUTAlCHHT. MeXaHu3m
CaMOCIUIaliCHHTa; UHTPOH KaK pHOO3UM.
Cozpeanue TPHK sykapuot: npoueccuHr kax y
IIPOKApHUOT, CAMOCIUIAMCHHT.
ITocTTpaHCKPUNIIMOHHOE U3MEHEHNE
nocnenosareiabHocTd PHK. Cucremsl
JI€3aMUHUPOBAHNS IUTO3MHA U aJICHUHA Y
3yKapuoT. PenrakTupoBanne MUTOXOHIPUATIBHBIX
Y XJIOPOIIACTHBIX TPAHCKPUIITOB PACTEHUM.

PenaktupoBaHue y TpUIIAHOCOMATHU.

Pa3nea 2. Tpancasinms, CTpyKTypa 0eJika, NOCTTPAHCASMOHHbIE MOAH(UKALIUA

OITIK-1.W/1,
OIIK-1.W/12,
OTIK-2. W/,
OTIK-2. 12,
OIIK-7.1]11,
OIIK-7.U]12,
OIIK-7.1U]13,
OIK-3.1]11

Tema 1. I'ereTnueckuii Kom.

Tpancisanus.

BbrocunTe3 0enKoB Kak HauboJiee CIOKHBIN 1
YHEPTrOEMKHI MPOLECC peATN3auu
TeHETUYECKOH NH(pOpMAINH, TPOTEKAIOIIHA C
BBICOKOM CKOPOCTBIO U TOYHOCTBIO.
I'enetnueckuit kox. [IonATHE KOTOHA.
TpuUnaeTHOCTh, BBIPOKIEHHOCTD,
HENEePEKPhIBAEMOCTh Kofia 0€3 3ansThIX.
VYcTaHOBIIEHNE «YHHBEPCAIBHOT0» KOAOBOTO
cioBaps (0akTepuH, HUTOIIa3Ma DYKapuoT).
TepmunaTopHble KOJOHBI. CeMbH KOJIOHOB.
Paznuunst Mexay «yHUBEpCAIbHBIM» U
MUTOXOHJIpHAJIbHBIMU T€HETUYECKUMU KOJAMHU.
Oco0eHHOCTH MUTOXOHIPHATIBHOTO KOJIa
MJIEKOITUTAIOIIHX, IPO30QHIIBL, IPOAOKEH,
pactenuii. KpaTkas xapakTepucTuka
MUTOXOHJIpHAJIbHBIX TEHOMOB. TpaHCIIOPTHBIE
PHK. ITonstue antukogona TPHK. Ero
pacIoIOKEHUE BO BTOPUYHON U TPETUYHOU
crpykrype TPHK. KonoH-aHTHKOOHOBEIE
B3aumMoeiicTBus. CTepeoXumMus KOJ0H-

AHTUKOAOHOBOI'O KOMIUICMCHTAPHOT'O KOMILJICKCA.




Munopnsie Hykneotuas! TPHK. I'unoresa
HecTpororo coorseTcTBus Kpuka:
HEOJIHO3HAYHOE CIIAPUBAHUE IIEPBOTO
HYKJIEOTH/1a aHTUKO/IOHA C TPETHbUM
HYKJIEOTHIOM KozloHa. [loHsTHE TpaHCasLuu.
Tpancnoptueie PHK. A nantopHnas runoresa
Kpuka u ee nokazarenbctBo. M3oakuentopHsie
TPHK. Ctpyxrypa TPHK. IlepBuunas cTpykrypa:
JUTMHA 11enel, 3'-KoHell, «MUHOPHBIE
HYKJIEOTH/Ibl, KOHCEPBAaTUBHBIE YUACTKU;
BTOpUYHAs CTPYKTYpa: «KJIEBEPHBI JIUCT»,
JBYCIHMPAJIbHbIE U OJHOCIUPAJIBHBIE YUaCTKH,
KaHOHMYECKOE M HEKaHOHUYECKOE ClIapUBaHKE
ocHoBaHui. Tpernunas cTpykrypa: L-popma,
BJIMSIHAE KOMILIEKCOOOPa30BaHUs ¢ aMHHOAIIHJI-
TPHK-cunretaszoii. JJlopubocomMHbIii 3Tan
OenkoBoro cunresa. Peakuuu
amunoanuiauposanus TPHK Amunoarmn-TPHK-
CHHTETa3bl: CHeU(PUIHOCTD, Pa3HOOOpa3ue,
cyObequHNYHas cTpyKTypa. OcoOeHHOCTH
HYKapHOTHUECKUX cUHTeTa3. Crenn(puyHOCTb
amuHoanuiauposanus TPHK no otHomenuto k
aMUHOKHCIIOTE U 110 oTHomeHuo Kk TPHK.
CrpykrypHas kommiemenTapHocts TPHK n
amuHoanuia-TPHK-cuaTeTas. PubocoMuBbIi dTan
TpaHcaauuu. CTaauu TPaHCISALUKY: UHALMALKS,
anoHranus u repmuHanus. [locnenoBarensHoe
cunteiBanue MPHK pubocomamu.
[Tonmupubocombl. Pabounii (310HTaITMOHHBIH )
UK pubocombl. CTpyKTypa puOOCOMEL.
IIpokapuOTHUUECKUI U DYKAPUOTUYECKUN TUIIBI
pubocom. PubocoMbl MUTOXOHAPUIL U
xnoporuiactoB.Pubocomunsie PHK. 3nauenue
pubocomuoit PHK. Buast pubocomubsix PHK.
Pu6ocomusie 6enku. OyHKIMOHATBHBIE
AKTUBHOCTH U (DYHKIIMOHAJIBHBIC YUaCTKU
prOOCOM. DJIOHTAIMOHHBIN ITUKIT PHOOCOMBI.
VYyactue (pakropa 370HralMu B CBSI3bIBAHUT

TPHK. ITocnenoBarensHOCT COOBITHI 1




MOJIEKYJIsIpHbIe MeXaHu3Mbl: iepedop TPHK .
Tpancnentunanus. Tpancnokanusa. Yyactue
¢axTopa 3mMoHranuu B TpaHcuokauu. [pe- n
MOCTTPAHCIIOKAIIMOHHOE COCTOSTHIE PHOOCOMBI.
IlepenBukeHrE MAaTPULIBI IPU TPAHCIOKALUH.
Mozens fuHAMHYECKON paboThl puOOCOMBI B
AIIOHTALIMOHHOM IuKJje. IHUInanus TpaHCsIuy.
WMunnuunpyroniye KoJOHbI U UX MOJI0XKEHHUE B
MPHK npo- u sykapuor. Uannuaropusie TPHK u
MHHUIIAATOPBI TpaHCIAIMH. benkoBbie (hakTops
uHuIanuy. I[locnenoBareIbHOCTE COOBITHI B
IpoLecce MHULMALUU Y TpokapuoT. MHunmanus
TPaHCISALUHU Y SYKapuOT. DJIOHTalus TPAaHCIISLUU
(paxropsr). Poct monunentuaHoM nemu.
Tepmunanus tpancisuuu. [Ipo- u
9YKapHOTHUYECKUE OeNKOBbIe (DaKTOPHI
TEPMHUHALUU. Peryisiys TpaHcisauuu y
IIPOKAPHUOT. Perymsamus TpaHCcIALuy y 3yKapuoT
Ha craguu nHunuanuu. PHK-unTepdepenus.
Mansie unrepdepupyromue PHK u mukpoPHK.
BiaumopeiicTBrue pubOCOMBI U PaCTYIIETO
nentuaa ¢ meMOpanoii. KorpanciasiioHHbIH
donauHr. YyacTre manepoHoB U
INIMKOXWIMPOBAHUS B IPAaBUIIBHOM

CBapaYrMBaHUUN HOHHHGHTHHHOﬁ O CIIN.




OIIK-1.W/1,
OIIK-1.WJ12,
OIIK-2. W/,
OTIK-2. 12,
OIIK-3.1]11,
OIIK-7.M]11,
OIIK-7.U]12,
OIIK-7.W]13,
VK-1.1]12,

VK-1.M]11,

VK-1.1]13

Tema 2. Tpaucasuus.
[ToctTpancusimoHHbIe

MoauUKAIIH.

Ononranus TpaHcasuuu (pakropsl). Poct
MOJUIIENITUAHON 1ienu. TepMUuHALMS TPaAHCIISALIMH.
[Ipo- u sykapuotudeckue 0eaKkoBbie (haKTOPBI
TepMHUHALMU. Peryismus Tpancisauuu y
MPOKAPHUOT. Perymsius TpaHCcIsauuy y 3yKapruoT
Ha ctaauu uHUmanuu. PHK-uatepdepennus.
Mansie unrepdepupyromue PHK u mukpoPHK.
B3anMozpeiicTBre pubOCOMBI M PACTYIIETO
nenTuaa ¢ memOpaHoi. KoTpaHcisiimoHHbIN
donauHr. YyacTue manepoHoB U
[JIMKOXWJIMPOBAHUS B IPABUIIBHOM
CBapayuMBaHUU NOJUIEHTHIHON LIETH.
KoTpancasinuonnsie Moaudukanum Oemika:
nehopMUIMpOBaHUE, TUMETHOHUINPOBAHUE,
oTmeruieHne N- KOHIIEBOH TOCIIEI0BATEIbHOCTH,
THOJI-AUCYIbPUIHBIN 00MeH (0Opa3zoBaHue
TUCYIb(GUIHBIX cBsi3el), N-TIIMKO3UIUPOBaHuE,
TUAPOKCHIINpOBaHKE. PoJb TIMKO3UINpPOBaHNUS B
donauHre 6€e1Ka 1 aKTUBHOCTH (DEPMEHTOB.
YOUKBUTHHUIMPOBAHHUE U CYMOWIMPOBAHHE
6enkoB. Bpems nmomyxu3nu 6enka. Pabora
npoTeocoMsl. JIunuaupoBanue OEIKOB, ydacTue B
BE3UKYJISIpHOM TpaHcropTe. TpaHcnopT GenkoB B
pa3IyHble KOMIIAPTMEHTHI 3YKapHUOTUYECKOM
KJIETKU. MeToanyeckre NoIX0bl 1 N3YUECHUS
TpaHCIOpPTa OEJIKOB B pa3INyuHble KOMIIAPTMEHTHI
kjeTku. CUrHanpHas TUIIOTe3a TpaHCIOpTa
OeNKoB B KJIeTKE. MeTuiInpoBaHue U
aneTuIMpoBaHue. Penpeccust U akTUBAIUs

XpoMaTHHa.

Pa3zgea 3. MexaHu3mMbl peajiu3anum reHeT

UYeCKOi MH(pOpMaIlUU HA YPOBHE reHOMAa

VK-1.1]12,
VK-1.1/11,

VK-1.1/13,

OIIK-1.M/11,
OIIK-1.M]12,
OTK-2.M/11,
OIK-2.M]12,
OIK-7.M]11,

Tema 1. DnureneTuka.

['eHOMHBIN UMOIPUHTHUHT.

KonceHncycHoe onpeenenre SMUreHeTHKN Kak
HAyKH O CTaOWJILHO HacieayeMoM (eHOTHIIE,
BO3HHUKAIOIIIEM B pe3yJibTaTe U3MEHEHHUSI B
XpoMocoMax 0e3 U3MEHEeHUH!
nocnenoBarenbHocT JJHK. Tpu kpaeyroiabHbIx
AMUTEHETUYECKIX MEXaHU3Ma: METUIIMPOBAHUE
JHK, momudukarus ructonoB u PHK-

unTepdepeniysa. Mexanu3m METUIUPOBAHUS




OIIK-7.1]12,
OITK-7.J13,
OIIK-3.1/11

JHK. MetunupoBanune CpG-1uHYKI€OTHAOB,
JHK-metuntpancgepassl. CpG-oCTPOBKH U UX
xapaktepucTuku. Ponb metnnuposanus JJHK B
perysiuu OHOJIOTUYECKHUX IPOLIECCOB.
MexaHn3Mbl THAKTUBALIMYU T€HA B PE3YJIbTaTe
METWJIMPOBAHMSI IPOMOTOPHOTO U PETYJIATOPHBIX
paiioHOB. MeTHIICBA3BIBAIOIINE OEIIKH.
XapakTEepUCTUKH Jy- U TeTEPOXPOMATHHA.
['ucroHOBBIE OenKu. ' MCTOHOBBIN KO — HAOOP
moaudukanmii N-KOHIEBBIX o0nacTen
THCTOHOBBIX OEJIKOB, ONPEeISIOIINNA
(bYHKIMOHATIBHOE COCTOSTHUE T'eHa. JIn3nHOBbIE
MeTHATpaHC(epa3bl THCTOHOBBIX OEIIKOB.
MetunupoBanue ructonoB H3 u H4 o ocrarkam
JM3UHA — OCHOBHAsI MO (UKALIUSA
reTepoXpoMaTHHA MPU KPYITHOMACIITAOHOM
penpeccuy TpaHCKpUIIMKU. MeTunnpoBanue
nu3uHa H3K9 kak curnan noiroBpeMeHHOM
HEraTUBHOM PEryJsiuu TPAHCKPHUIILIUH.
Tpumerunuposanue nmuznHa H3K4 — rnobanbhas
AMUIE€HETUYECKasi METKAa 3yXpOMAaTHHa.
Metunuposanue nusuna H3K79 - npensarcreue
00pa30BaHUs reTePOXPOMATUHOBBIX PAHOHOB.
AneTunMpoBaHUE U JealleTUIMPOBAHUE THCTOHOB
KaK peryJsius akTUBAIlUN/MHAKTUBAIIMH ['CHOB.
AneTuinassl U 1ealeTuiIa3bl THCTOHOBBIX OEIIKOB.
MeTuinpoBaHue THCTOHOB, OIIOCPEIOBAHHOE
metminpoBanueM JIHK, u metunuposanue /JIHK,
OIIOCPEI0BAHHOE METHIINPOBAHUEM I'MICTOHOB.
DeHOTUNNYECKUE TIPOSBIICHUS My TaLUN
THCTOHOBBIX METHIITPAaHC(Epas3, THCTOHOBBIX
anerwiTpancdepas u geaneTuaTpaHcdepas u
T€HOB, BOBJIEUEHHBIX B PEMOJICJUIMHT XPOMAaTHHa.
3aboneBaHus1, CBSI3aHHbIE C PErYISIIUeH
XpOMaTHHA. DIMUT€HETUYECKOE
penporpaMMHUpPOBaHUE B IIUKIIE Pa3BUTHUS
MJIEKONUTAOLUX. DIMUTE€HETHKA
penporpaMMHUpPOBAHUS COMAaTHUECKUX KIIETOK in

vitro. PHK-unTepdepenmus B siape.




Metunuposanue CpG-0CcTpOBKOB IPOMOTOPHBIX
paiioHOB TeHOB nocpeacTBOM SiRNA.
deHoTUNTMYECKUE TTPOSBICHHS MyTallUil OEJIKOB,
OCYILECTBIISIONINX TpoueccHHr miRNA.
[TpakTyeckoe ucnonaszoBanne miRNA u siRNA
KaK MapKepoB MaTOJIOTMYECKUX ITPOLIECCOB U B
Tepanuy LIMPOKO PaCIPOCTPaHEHHBIX
3a0o0sieBaHU. AHTHCMBICIIOBBIE
OJIMTOHYKJIEOTUABI 1JI1 THAKTUBALIUU MaJIbIX
PHK, ydacTByronux B naToJ0ru4ecKux
npoueccax. | eHOMHBI UMIIPUHTHUHT -
AIUTE€HETUYECKUIM MEXaHU3M PETYJIALUU
JKCIIPECCUU F'OMOJIOTUYHBIX T€HOB B IIPOLIECCE

Pa3BUTHA OpraHru3Ma B 3aBUCUMOCTHU OT

POAUTCIBCKOT'O MPOUCXOKICHUA

3.2. Ilepedyenr pa3nenos,

00yYarOIIUMHCS

TeM [JUCHUIVIMHBI JAJdA CaMOCTOATECJIBbHOIo H3YYCHUA

Pa3zlen},1 1 TEMbI JUCHUININHBI AJId CAMOCTOATCIBbHOI0 U3YUCHUS 06y‘~IaI-OIHI/IMI/IC${ B IIporpamMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepnon o0y4yenus KoanuyectBo |Buabi DopMbI KOHTPOJIA
n |y4eOHBIX (cemectp) IlopsinkoBbIe 4acoB KOHTPOJIA yCIeBaeMoCTH U
/m [3aHATHH / |HOMEpa M HANMEHOBAHHE |KOHTAKTHOM |yCIIeBAaeMOCTH (IIPOMEKYTOYHOM
¢popma pasaeJios. IlopsiakoBbie padoTbI aTrecTaluu
MMPOMEIK. HOMEpAa © HAMMEHOBaAHUE KIIIOY|OII|OK|JIP
aTrecTanMu |TeM pasnesioB. Tembl
Y4eOHBIX 3aHATHH.
1 2 3 4 5 6 (7|89 ]10
1 cemecTp
Pa3znen 1. HykienHoBble KUCTOTBI
Tema 1. CtpykTypa HykJIenHoOBbIX kucioT (ommune JJTHK n PHK)
1 J3 CTpyKTypa HyKJIEHHOBBIX 2 Ji| 1
kucnoT (ommune [JHK u
PHK)
2 JIII3 Beinenenue npenapara 3 T 1 {11 1
HYKJIEMHOBBIX KHUCJIOT U3
OYKKaJBHOTO ITHTEITHUS
3 JIII3 [TILP.O6paTHas 3 Ji| 1
Tpanckpunuus u [P B
peanbHOM BpeMeHU. MeTobl
ob6cueta nanubIX [1L[P B
peaNbHOM BpEMEHU
Pa3pnen 2. Ctpykrypa XxpomaTusa. ['eHom.
Tema 1. CtpykTypa XpomatuHa. ['eHoM.
1 JI3 CtpyKTypa XpoMaTHHa. 2 p| 1
I'enom.
2 JIII3 Amrmudukarus Alu- 3 T 111 1
MIOBTOPOB, AIEKTpodope3 B
arapo3HoOM rele.
3 JIII3 MeTobl CEKBEHUPOBAaHUSI. 3 pil| 1
[Toaxmrouenue k cepepy
4 JITI3 MeTareHoMEl. AHaIU3 3 Jil| 1
MeTareHOMHBIX NGS maHHBIX
CEKBEHHUPOBAHMSI.




Pa3nea 3. Coxpanenue JIHK B psany nokosnennii u nogxoas! k uzydenuro JJHK

Tema 1. Permmukarus

1 JI3 Permukanus 2 Jil|

2 JIII3 I'ennas unxenepus. 3 T
OcBoeHue mporpaMMsbl
SnapGene. Knonuposanue
reHa MUILIEHH: PECTPHUKIIHA,

JIUTUPOBAHHUE.

3 JIII3 I'ennas unxenepus. 3 i
Tpancdopmarus
mnazmugaon JJHK knetku E.
coli, mpuroToBieHne

KOMIICTCHTHBIX KJICTOK

4 JIII3 ['enHas uHXeHepus. 3 T
Brinenenue miasMugHon

JHK. PecTpukTHBIN aHAIIN3.

Tema 2. Penapamus [JHK

1 J3 Penapanus JJHK 2 I

Tema 3. PexomOunanus ®opmuposanue T 1 B- ki1eTOUHBIX peLienTOpoB

1 JIII3 Ananus penepryapa T- 3 i

KIJIICTOYHBIX PCUCTITOPOB - 1

2 JIII3 Amnanus penepryapa T- 3 T

KJIETOYHBIX PELENTOPOB - 2

3 J3 PexoMOuHanmst 2 Ji|
®opmuposanue T u B-

KJIETOYHBIX PELENTOPOB

4 JIII3 AHanus penepryapa B- 3 |

KIJICTOYHBIX PECUCIITOPOB - 1

5 JIT13 Amnanu3 pernieptyapa B- 3 T

KJIETOYHBIX PELENTOPOB - 2

6 JIII3 CemMuHap 1o cratbsam - 1 3 Ji|
7 JIII3 CeMuHap 1o cTaThsaM - 2 3 Jl|
8 JIII3 Otuer no 1a00OPaTOPHBIM 3 T

3aHsaTuaIM. OOCyXieHue,

IMMOJTYYCHHBIX PC3YyJIbTAaTOB

2 cemecTp




Paspnen 1. Tpaunckpunuus

Tema 1. Dxcnpeccus reHOB

1

J3

MexaHu3Mbl TPAaHCKPUITUU

POKApUOT

JII3

Amnanu3 nanabix RNA-seq.

Juddepennunanpaas
9KCIIPECCHs] T€HOB

JIII3

Ananu3 naHsbIx single-cell

CCKBCHUPOBAaHUA

J3

MexaHU3MBI TPAHCKPHUITUN
sykapuot. [IponeccuHr
MPOTyKTOB TPAHCKPHUIIIHH.
PHK-mup

Tema 2. [IponieccUHT NEPBUYHBIX TPAHCKPHUIITOB

. PHK-mup

1

JII3

Ananu3 naHHbIX single-cell

CEKBEHHPOBAHMUS

Pa3nen 2. TpaHcisius, CTpyKTypa 0eka, TOCTTPAHCISAIIMOHHBIC MOH(DUKAITIT

Tema 1. ['enetnueckuit koa. TpaHcasuus.

1

JII13

Crpyxkrypa Gernka.
Hcnonp3oBanue
KOMIBIOTEPHBIX METO/IOB B
aHanmn3e OEIKOBBIX

OCJIEIOBATEILHOCTEN

J3

I'eneTnueckuii Kox.

Tpancnsuus.

JII3

MeTo/1bl 0UUCTKH OEJIKOB.
Brinenenue
MMMYHOIJIOOYJIMHOB C
NOMOIIBIO aPUHHOM
XpomaTorpaduu Ha IpOTEHH

A cedapose

Tema 2. Tpancnsauus. IlocTTpaHcasuoHHbIE MOAUPHUKALIUH.




1 JIT13 Crpykrypa Oemnka 3 pi| 1
Hcnonn3oBanme
KOMHBIOTGpHBIX METOO0OB B
aHanu3e OCIKOBBIX

MOCJIENOBATEIILHOCTEN

2 J3 Tpauncnsuus. 2 A 1
[ToctrpancisinuoHHbIe

Mo (UKATTIH.

3 JITI3 MeToapl OUHMCTKA OEJIKOB. 3 T 1
Brinenenue
UMMYHOTJIOOYJTMHOB C
nomoInpio ahGUHHON
xpoMarorpaduu Ha MPOTEUH

A cedapose.

Pa3nen 3. Mexanu3Msbl peaiu3aliy reHeTUYeCKo nH(opmanuu Ha ypoBHE reHOMa

Tema 1. Onureneruka. I e HOMHBII UMIIPUHTHHT.

1 JI3 OnureHeTuka. ' eHOMHBIN 2 Jil| 1
UMITPUHTHUHT.
2 JIII3 MeTo/1b1 MONIEKYIISIPHOM 3 i 1

OMOJIOTUH JUTSI PEILICHHS
BOITPOCOB MEJIMIIUHBI
(MMMYHOJIOTHS1, OHKOJIOTHS,
ayTOUMMYHHEBIE 3a00JICBaHS

U TII.)

3 JIII3 [Tonyuenne meTareHOMHOMN 3 | 1
OoubMoTexku pparMeHTOB
rena 16S pPHK nnsa NGS

CCKBCHHUPOBAHHA

4 JIT3 [Tonyuenne MeTareHOMHOM 3 T 1
6ubnanorexku GpparMeHToB
rera 16S pPHK ms NGS

CEKBEHHUPOBAHMUS

5 JIII3 ITonyueHnue MeTareHOMHOU 3 i 1
6ubnnoTeku (pparMeHToB
rera 16S pPHK mis NGS

CEKBCHUPOBAHUS

6 JITI3 AHanu3 MOJy4YeHHBIX TaHHBIX 3 pil| 1




7 JIII3 OTt4er 1o NpaKTU4eCKUM 3 T 1 {1]1 1

3aHATHAM
8 JIII3 CeMuHap 1o cTatbiam 3 i 1
9 JIII3 CeMuHap 1o CTaThsiM 3 Jl| 1
10 K Komnoksuym no paznenam 4- 3 P 1 1

6

Texymuii KOHTPOJb YCHEBAEMOCTH OOYyYaIOLIErocs B CEMECTpe OCYULIeCTBIAeTCs B (opmax,
IPEIyCMOTPEHHBIX TEMAaTHYECKUM IIJIAHOM HACTOsAIIeH pabodeil mporpaMMbl TUCIUILIMHEL.
@DopMbI IPOBEICHUS KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaliii 00y4yaromuxcst /BUIbI

paboThl 00ydaroIUXCs

Ne ni/m @®opMbI IPOBEACHUS TEKYILIEr0 KOHTPOJIS Buabl paéoTsl
yCIeBaeMOCTH U NIPOMEKYTOYHOM aTTecTAaunu oo0yuarmuxcs (BPO)
odyuawmuxcs (PTKY)

1 KonTtpouns npucyrctus (KII) IIpucyrcTBue

2 Ompoc ycrnbiit (OY) Brinosinenue 3ananus B

yCcTHOM hopme

3 Onpoc mucbmenHsIi (OIT) Brinonnenue 3ananus B

nuchbMeHHOU (hopme

4 Omnpoc xomouaupoBanubiil (OK) BrinosiHenue 3a1anuii B

YCTHOW U MUCbMEHHOMN
dbopme

5 [IpoBepka naboparoproii padbots (JIP) Breimmonnenue (3ammTa)

nabopaTopHOil paboThI

4.2. ®opMbl POBEIEHUS] TPOMEKYTOYHOM aTTeCTAIUN
1 cemectp
1) ®opma nmpoMeKyTOYHON aTTecTaluu - 3a4eT
2) ®opma opraHuzalu MPOMEXYTOUHON arrectauuu -KoHtponp mpucyrctBusi, Onpoc YCTHBIN,
Ornpoc nMCbMEHHBII
2 ceMecTp
1) ®opma mpoMeKyTOYHOM aTTeCcTalluy - DK3aMeH

2) ®opma opraHu3anuy IpoMexyTouHOM arrectanuu -KoHTponb npucytctBus, Onpoc yCTHBIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

1 cemectp
DOpPMBI TeKyIIero Maxc. CooTBeTCcTBHE OLICHOK
. Koua-Bo Sk
Buabl 3aHATHH | KOHTPOJIsSI yCIE€BAeMOCTH .| KOJI-BO | peiiTHHIrOBBIM GajL1aM
KOHTpoJIeit
/BUBI paboTHI 021108 |1l pTK | OT Xop.|Viosa.
Onpoc ycTHBIH oy 4 48 B| T |[12] 8 4
JlaGopaTopHo- Onpoc nuceMennsbiii |OI1 4 48 B T |12 | 8 4
npaktudeckoe |JII13 Tposepxa
3aHATHC 1ab0paToOpHOI JIP 5 60 [B| T | 12| 8 4
paboThl
Ormpoc
Komnoksuym K . |OK 0 0 B| P | 700|467 | 234
KOMOMHHUPOBAHHBIN
CyMmMma 6ajioB 3a ceMecTp 156
2 cemecTp
®opMbI TEKYIIEro Maxe. CooTBeTCTBHE OLICHOK
. Koa-Bo Kk
Buabl 3aHATHI | KOHTPOJISI yCIeBaeMOCTH .| KOJI-BO | peiiTHHIrOBBIM GajL1aM
KOHTpoOJIeii
/BUABI padOTHI 02,108 | T IBTK Ot Xop.|Viosa.
Onpoc yCTHBIN oy 4 48 B T |12 | 8 4
JlabopaTopHo- Ornpoc nmucemennsbrit |OI1 4 48 B| T |12 ]| 8 4
npaktuueckoe [JII13 Tposepka
3aHATHC 1abopaToOpHOIA JIP 4 48 B| T |12 8 4
paboThI
Onpoc
Komnoksuym K . |OK 1 700 | B| P [700]|467| 234
KOMOWHUPOBaHHBIH
CyMmMma 0aioB 3a ceMecTp 844




5.2. Kpurepuu, mokaszareju M MNOPSJAOK NPOMEXKYTOYHOH arrecTalMu O0y4arIIUXcs ¢
HCIO0JIb30BaHHEM 0a/UIbHO-PEHTHHIOBOM cucTeMbl. [lopsaiok mepeBoga pedTMHIOBOH OLIEHKH
o0y4yawuierocss B TpaAMIMOHHYI0 CHCTEMY OLICHOK

IMopsiiok MpoMe:KyTOYHOI aTTecTaUMHM 00y4YaKOLIerocsi mo JUcCUMIIMHe (Moay.Jaio) B ¢opme
3a4éra

[To mToram pacuera pedTHMHTra Ho AUCHUIIMHE B 1 cemecTpe, oOydaromuiics MOXKET OBITh

aTTECTOBaH 10 AUCIUILTHHE 0€3 MOCEIIEeHUs POIeAyPhI 3a4€Ta, IPU YCIOBUH:

OneHka PeiiTuHrOBBIN 02111

3a4uTeHo 94

Iopsinoxk mMpoMexXyTOYHOM aTTecTaluM O00y4Yaromierocss Nno JUCHMILIMHE (MoayJw) B (opme
JK3aMeHa

Ilo uroram pacuera peWTHHra mo AMCIUIUIMHE B 2 ceMecTpe, OOydarolIUiics MOKET ObITh
aTTECTOBAH C OLEHKAaMU «OTJIMYHO» (NMpPU YCIOBUM JAOCTHKeHUs He MeHee 90% OamioB wu3
BO3MOJKHBIX), «XOpomio» (TMpH YCIOBHH IOCTHIKCHHS HE MeHee 75% O0aioB M3 BO3MOXKHBIX),
«YJIOBJIETBOPHUTEIILHOY» (IIPH yCIIOBUM JOCTHXKEHUs He MeHee 60% 0ajioB U3 BOZMOXHBIX) U CAAHHBIX
Ha OLIEHKY HE HUXXE «yJOBJIETBOPUTEIBHO» BCEX 3aINIAHUPOBAHHBIX B TEKYILIEM CEMECTpPE pyOeKHBIX
KOHTpOJIeH 0e3 mocemieHus Mpouenypsl 3k3ameHa. B cimydae, eciam o0ydyaromuiics HE COTJIACEH C
OIICHKOW, PaCCUUTAHHOM MO Pe3yjbTaTaM MUTOTOBOIO PEHTHHTA IO JUCIHUIUIMHE, OH 0053aH MPONTH
IPOMEKYTOYHYIO AaTTECTAllMIO 10 JUCHUIIMHE B ceMecTpe B ¢opMe HK3amMeHa B IMOPSIIKeE,
IPEeTyCMOTPEHHOM paboyeil mporpaMmMol JAMCUMIUIMHBI U B CPOKM, YCTAHOBJIEHHBIE paCIUCaHUEM
IK3aMEHOB B paMKax 3K3aMEHAIIMOHHOW CecCHH B TeKymeM cemectpe. OOydarouiuiics 3asBisieT o
CBOEM JKEJaHUHM TPONTH NMPOMEKYTOUHYIO aTTECTAllMI0 M0 AWCHUILIMHE B (opMe dK3aMeHa He
MO3/JHEE IEPBOTO JHS AK3aMEHAIMOHHOW CECCUH, CIelaB COOTBETCTBYIOUIYI0 OTMETKY B JMYHOM
KaOMHETe 10 COOTBETCTBYIOLIEH IHUCUMIUIMHE. B TakoMm ciydae, peMTHHI, pacCUUTaHHBIA IO
JUCLUIUIMHE HE YUUTBHIBACTCS MPHU MPOLEaype NPOMexyTouHoi aTrectauuu. [lo utoram arrecrauuu
00y4aroImuics MOXKET MOIYYUTh JIFOOYIO OLIEHKY M3 HUCI0JIb3YEMbIX B YUEOHOM MPOLIECCE: «OTIUYHOM,

«XOpouo», Kya4OBJICTBOPUTCIbHO», «HCYAOBJICTBOPHUTCIILHO).

Ouenka PeiiTuHrOBBIN 02171
O1aun4Ho 900
Xopomo 750
YaoBieTBOPUTENBHO 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

1 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa
1.  Perumkarusi: OCHOBHBIE ATAlbl U Y4aCTBYIOLUE MOJIEKYJIbI.
2. Ocnosuble npuHuunsl perukanuu JJHK. CornacoBaHHOCTh perMKauy U KIETOYHOTO
JIEJICHUS y 9yKapHOT.
3. O6mue cpoiictBa JJHK-nonmumepas. JIHK-nonumepassl E. coli. CyObeAMHUYHBIN cOCTaB

U POJIb OTAETBHBIX CYObETUHUI]
4.  Dyxkapuornueckue JIHK-nmonumepassl.

5. Accumerpuunbiii cunte3 JIHK. Pennukonsl mpo- u sykapuor. Touku Hayana
peruMKanuu (OpUIKUHBI perinkanuu). CoriacoBaHHas PEIUTUKALMS JIBYX POAMTENbCKHUX

ueneit JIHK B permmkaTuBHON BUIIKE.
6. Nunumanus pernukauuu y E coli.

7. JByHampaBieHHbli pocT AByx nouepHux ueneil JIHK ot oxHoil Touku ori mpu
perKanuy. VICKIIFoueHus U3 3TOro mpaBuiia.

8.  Permkanus KOHIOB 3YKapHOTUYECKHUX XpOMOCOM. Tenomepasa.

9.  Tomomoruueckue npoodemsl 1ByHUTEBBIX MoJiekyn JIHK. Ceepxcrmmpanuzanus JJHK; ee

pouib B hopmupoBanun ocobbrx crpykryp JHK.

10. Tonouzomepassl Tunos I u II.

11. Hedextsr JJHK mocne permukaiuu u npyrue mospexaeHus JJHK.
12. Hekortopsle Tumbl npsiMmon peaktuBanuu nospexaenuit JHK.

13. DxcuusnoHHas penapanus.

14. Nnpyuupyemast penapanusi.
15. Pemapamust HecnmapeHHBIX (OOBIYHBIX) HYKJICOTHIOB. Penmapanus ~ nouepHen

HUTH, 3aBUCSILIAsA OT METUIMPOBAHUS.
16. Penapanus nospexaenuit 1syx uenei JJHK.

17. TomomoruyHasa peKOMOUHAIIHS. MeitioTuueckas " MUTOTHUYECKAas

pCKOM6I/IHaLII/I$I. OKTonuyecKas peKOM6I/IHaL[I/I}I



18. benok RecA E.coli u ero poiib B rOMOJIOTMYHON PEKOMOUHAIUY.

19. T'omonoruunas pekomOuHanus y E.coli. RecBCD - OCHOBHOW NyTh T'OMOJOTHYHOM

pexoMOuHauu y E.coli.
20. Crenuanu3upoBaHHbIE CUCTEMbI TOMOJIOTHUYHOM PEKOMOMHAIUH.

21. Caiit-crienuduyeckas peKOMOMHALIHSL.
22. ®epMeHTBI, OCYIICCTBIISIFOIINE CaNUT-CIECU(PUUECKYI0 PEKOMOWHAIIMIO: WHTETPa3bl H

WHBEPTA3bL.
23. Mognens Xomnuaes.
24. KonBepcus resa.

25. I'emernueckas peKOM6I/IHaI_[I/II/I 0e3 TOMOJIOTHH: TPAHCIIO3UIMA U HE3AKOHHAaA

2 cemecTp

IlepeyeHb BOIPOCOB /ISl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTallMU B (JOpMe IK3aMeHa

1.

I'éHOMHBIN UMIPUHTHUHI - 3MUTCHETUYECKUN MEXaHU3M PEryJsiUU JKCIPECCUU
IFOMOJIOTUYHBIX T'€HOB B IIPOLECCE pa3BUTHUS OpraHW3Ma B 3aBHCUMOCTU OT
POJUTENIBCKOTO IPOUCXOKACHUS. TE€HA, XPOMOCOMBI MJIM F€HOMA.

OnureHotun (MMIPUHT). MOpuHTUPOBaHHBIN I'eH. OIHOPOIUTENbCKAs JUCOMMUS
XpoMOcOM. MexaHu3Mbl (POPMHUPOBAHUS OJHOPOAUTENHCKONH JTUCOMHMU y YeJOBEKa:
KOMIJIEMEHTAIUSI TaMeT, KOPPEKLHs MOHOCOMMHM JO IUCOMHUH, COMAaTHuYecKas
pEeKOMOMHALIS.

XapakTepHble YepThl UMIIPUHTUPOBAHHBIX T'€HOB: KJacTepu3alysi, KOHCEPBAaTUBHOCTD
UMIIDUHTHHIA, ACHUHXpPOHHOCTh pemukauuu JIHK uMIpHHTHPOBAHHBIX TEHOB,
OHTOT€HETUYECKAasl U TKAHEBAsl PETYJISILUS UMIIPUHTHHTA.

OnureHeTHYeCKasi peryJisilids paHHUX STaloB 3MOpUOTEeHe3a M 3MOPHOHAIBHBIX
CTBOJIOBBIX KJIETKax. METUIMPOBaHME M AEMETWIMPOBAHUE B IPOLIECCE TaMETOICHE3a.
HemerunupoBanue /IHK Ha paHHuX 3Tanax sMmOpHoreHesa.

DeHOTUIINYECKUE TIPOSIBICHUS MyTalnun JHK-metuntpancdepas u
METHJICBA3BIBAIONIUX OENKOB. «bUBajeHTHas» CTPYKTypa XpOMaTHHA B IPOMOTOPHBIX
palloHax BBICOKO KOHCEPBATHBHBIX I'€HOB — «HU3KHMM CTapT» JJI1 I'€HOB, y4aCTBYIOLUX B
nporeccax AU pepeHIMPOBKH SMOPHOHAIBHBIX CTBOJIOBBIX KIIETOK

ChIP-seq — wmerox ananmuza JIHK-OenkoBeix B3aumopeiictBuii. CHIA-PET —
MO3BOJIAET BBISBUTH MPOCTPAHCTBEHHO YJAJCHHbIE ydyacTKu xpomatuHa. Hi-C —

METOM IMO3BOJISICT BBIAIBUTH COMKEHHBIE Y4acCTKHU.



7. Cucrema pecTpukuuu-mMmoandukanuu y syoakrepuil. Ee 3HaueHue 11 yHUUTOKESHUS
gyxepoanon JTHK.

8. Cucrembl pecTpukuuu Tpex TuUnoB. boprba OaxkTepuodaroB ¢ cucTremamu
pecTpukiu Xo3auHa. Metozs! pegaktuposanus reHoma: TALEN, Zn-finger, CRISPR.
MexaHu3Mbl 3THX MPOLECCOB. 3aJaud, KOTOPhIe MOTYT OBITh PELICHBI C IOMOIIBIO
METO/1a TECHOMHOTO pEJaKTUPOBAaHMs, B YEM COCTOAT ONACHOCTH NPUMEHEHUs 3THUX

METOJO0B.

JK3aMeHALMOHHBIN OMJIeT 1JIsl MPOBEACHUs IK3aMeHA

denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE
BEICIIIET0 00pa3oBaHus «Poccuiickuii HAIIMOHAIBHBIN HCCIIEA0BATEIHCKUN METUITMHCKUAN
YHUBEPCUTET
nMenn H.M. IIuporosa» Munucrepcrsa 3apaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

IK3aMeHAIIMOHHELIN 0nJieT Ne

JUTs IpOoBeIeHus dk3aMeHa o aucuuruimae b.1.0.05 Monekyssipaast Ouoorus
o mporpamMme MaructpaTypsl
0 HaMpaBJICHUIO oAroToBKH (crneruanbHocTh) 06.04.01 buonorus

HarpasJIeHHOCTh (Mpoduias) Menunuackas OMonH(pOpMaTUKa

1. OcHoBHble puHIMIBI perunkanuu JJTHK
2. Y4actre MOJICKYJISIPHBIX IIANIEPOHOB B cOOpke OenkoB. OO1mas xapakTeprucTHKa,
(hyHKIIMOHAIIbHOE

3HA4YCHHC.

3asenyromuii [Ipoxopuyk Erop boprucosuu

Kadenpa MonexymsipHoi OMOJIOTHH U METUIIMHCKON OnoTexHomorun Mb®




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH
BHUMATEJIbHO MPOYUTATh MaTepual MpeablAyIIeH JeKIuu
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH
03HAKOMHTHCS ¢ YUeOHBIM MaTe€pHajIOM MO YYeOHHUKY, YUeOHBIM MTOCOOMSIM, a TAKKE IJICKTPOHHBIM
00pa3zoBaTeNbHBIM PecypcaM ¢ TEMOM MPOYNTAHHOM JISKITH
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH
BHECTH JOTOJHEHHUS K IOJYYEHHBIM paHee 3HAHUAM MO TeMe JIEKIMU Ha MOJAX JIEKIIMOHHOU
TeTpaau
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIMOHHOTO THIIA 00Y4AKOIIHIICH T0IKEH
3amucaTh BO3MOJKHBIE BOMPOCHI, KOTOpBIE CIEAyeT 3aJaTh MPErnoJaBaTellio M0 MaTepualy
M3YYECHHOM JICKIIUH
JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH
BHUMATEJIBHO H3YyYHUTh TEOPETUYECKUN MaTepuasl MO0 KOHCHEKTY JIEKIMH, Y4eOHHKaM, Y4eOHBIM
MOCOOHSM, a TAaK)Ke AICKTPOHHBIM 00pa30BaTEIIbHBIM pecypcam
JIJ1s1 IOATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKIIUIICH T0/KEH
BBITIOJTHUTH MUCbMEHHYI0 paboTy, €U TaHHOE 3a/laHue MPEIYyCMOTPEHO M0 AUCHHUTIINHE
JIJ1s1 IOATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOIIUIICH T0/KEH
THIATENLHO U3YYUTh U 3aKOHCIIEKTUPOBATh METOIUKH MPOBEIECHUS IKCIIEPUMEHTOB
JIJ1s1 IOATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKIIUIICHA T0/KEH
mpopaboTaTh TECTOBBIE 3aJaHUS U CUTyallMOHHBIE 3aJayH, KOTOpbIe ObUIM PEKOMEHIOBAHbBI IS
CaMOCTOSITENILHOTO PEIICHUS
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH
M3YYHUTh Y4eOHBII MaTepuai Mo BCEM TeMaM U pasJieiaM JUCLHUIUIMHBI B CEMECTPE, BKIIOUEHHBIM B
JTaHHBIA KOHTPOJIb
IIpu moAroToBKe K 3a4eTy HEOOXOAUMO
M3YYHTh y4eOHBI MaTepual 1o BCEM TeMaM U (WJIK) pa3jenaM JUCIHUILIUHBL B CEMECTpe
CamocrositenbHas padora cryaentoB (CPC) Briaouaer B cedst
paboty ¢ ydeOHOH, y4eOHO-METOANYECKON JTUTEpaTypol Mo Teme (PeKOMEHOBAaHHbBIE YUCOHHKH,
METOJIMYECKHE MOCOoOUsI, 03HAKOMJICHHE C MaTepualaMH, OIyOJMKOBAHHBIMU Ha PEKOMEHIOBAaHHBIX
MEUITMHCKUX CalTax)
CamocrositenbHas padora cryaentoB (CPC) Briaovaer B cedst
paboTy ¢ BJIEKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMiu (IOMOJHUTEIbHbIE HILTIOCTPATUBHO-
WHPOpPMAIIMOHHBIE MaTepHajbl, NpEACTaBICHHbBIC Ha calte Kadeapsl), ¢ KOHCIEKTaMH
oOyyaromerocs: yTeHue, u3ydeHue, anaims, coop u 06o0meHne nHhopmarm, €€ KOHCTICKTHPOBaHUE
CamocrositenbHas padora cryaentoB (CPC) Briaouaer B cedst

PEIICHUEC CUTYAIIMOHHBIX 3a1a4 U TECTOBBIX BaﬂaHI/IfI



8. VYueOHo-MeTOaMYecKOe, WH(OPMANMOHHOE H MATEPHAJBLHO-TEXHHYECKOe oOecneyeHHe

AMCUHHUILINHBI
8.1. Ilepeuyenn uTEPATYPHI 0 JUCHHUIJIMHE:
Ne HaumenoBanue, aBTop, roja u Hcnoan3yercs KosaunuyecTBo DIeKTPOHHBIH
n MeCTO U3IaHus NPy U3y4YeHUH IK3eMILISIPOB B ajapec
/m pasaesion OuodanoTEeKe pecypcoB
1 2 3 4 5
1 [Dunocodust u uCTOpUs TEHETUKH: Hykneunosblie 1
MOUCKHU U quckyccuu, @posioB U. T., |kuciors
2007
8.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM

yncJie NpoecCuOHAIBLHBIX 023 TaHHBIX, HE00XO0AUMBIX /IJI5l OCBOCHUS TUCHHUILIUHBI (MO1YJIA)

1
2
3.
4

10.
1.

12.
13.

. Poccuiickas rocygapcTBenHas bubnmoreka https:// www.rsl.ru/

. Hayunas snextponnas 6ubimorexka eLIBRARY.RU https://elibrary.ru/

Buomornekyna —HayHO-IONYJIsIpHOE MHTEPHET-U3AaHue - https://biomolecula.ru/

. [TomHOTEKCTOBAsT KOJUICKIUS BEIYLIMX KYPHAJIOB 110 OMOMEIMIIMHCKUM HCClieaoBaHusM «Pub

Med» https://pubmed.ncbi.nlm.nih.gov/

EMBL (European Molecular Biology Laboratory) - EBpormelickast MOJIeKyJIIpHO OHOIOTHYecKast

nabopatopus - http:// www.embl.org/

. PDB (Protein Data Bank) 6ank maHHBIX TpEXMEPHBIX CTPYKTYyp O€NKOB M HYKJIEHHOBBIX 30
KHCTIOT - http://www.rcsb.org

. CATH (Class, Architecture, Topology, Homology) - nepapxudeckas kinaccudukanus CTpykTyp

OeNKOBBIX JOMEHOB - https://www.cathdb.info/

SCOP (Structural Classification of Proteins) - ctpykTypHas kinaccudukaims 6emkoB - http://scop.

mrc-lmb.cam.ac.uk/scop)

. IlomHoTekcToBass 6a3a m oOyuatomue Marepuansl xypHaia The New England Journal of

Medicine https://www.nejm.org/

[Tnardopma Nature https://www.nature.com/siteindex

DnekTpoHHas mardopma s MOUCKA U BBITPY3KH MOJTHOTEKCTOBBIX CTaTeH, OMyOIIMKOBAHHBIX

B 3apyOeKHBIX HayYHBIX XypHajlaXx oTKpbiToro aocrtyna Global eJournals Library http:/www.

gejlibrary.com/

baza pedeparoB u monubix TekcToB HayuHbIX cTateid PNAS Online https://www.pnas.org/

Ananutudeckas W nMraTHas 0a3a JAaHHBIX KYpHaAJIbHBIX craTel kommanuu Thomson Reuters

«Web of Science» https://clarivate.com/



8.3.

Ilepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX MPH OCYLIECTBJIECHUH

00pa3oBaTeJIbLHOr0 Mpouecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOI0

o0ecrieyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPY HAJIUYUM)

. ABTOMaTH3UpOBaHHbI uHMOpManMOHHBIM KoMmIuiekc «lludpoBas amMuUHUCTpATHBHO-

oOpa3oBatensHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema ympapieHHus 00yuyeHHEM

(98]

N » ok

Google Chrome, www.google.ru/intl/ru/chrom/browser/privacy/eula _text.html, (32 mr.), cpok
NEHCTBUS TUIEH3UU: OECCPOUHO

MS Office (Excel)

MS Office (Power Point

Microsoft Office (Word

Mozilla Firefox, Mozilla Public License, www. Mozilla.org/MPL/2.0, (32 mT.), Cpok aeicTBUs

JUICH3UU: 6€CCPOUHO

8. Statistica

9. Adobe Reader, get/adobe.com/ru/reader/otherversions, (32 mT.), CpOK ACHCTBUS JHIICH3UU:

OeccpouHo;



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-

TEXHUYECKOTO olecredeHus: oOpa3oBaTeIbHON ACATEILHOCTH ISl pealu3anuud 00pa3oBaTeIbHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HanmenoBanue 000py10BaHHBIX Y4eOHBIX Ilepeuens cnennaan3npoBaHHoON MeleH,

I | ayIuTOpHUi TeXHHUYECKHUX CPeJACTB 00y4eHHs

/m

1 | Ayautopuu ajis NpoBeACHUS 3aHITHI Crynbs, Cronbl, HoytOyk, [IpoexTop
JIEKUMOHHOI'O THUIIA, 3aHSITUHA CEMUHAPCKOTO MYJIbTUMEIUNHBIN, DKpaH AJid IPOEKTOPa,
THUIIA, TPYIIIOBBIX U UHIUBUIYaIbHBIX CekBeHatop ¢ 000pyA0BaHUEM AJIs
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJIS U IIPOBEJICHUS T€HETUUYECKUX UCCIICOBAHUM,
MIPOMEXYTOYHOM aTTecTanuu, obopyaoBanHas | Jlaboparopnas nocyaa, Ammiudukarop I1LP,
MYJIbTUMEIUMHBIMU U UHBIMU CPEACTBAMU JHo3zarops! nunerounsie Ha 2, 10, 200, 1000
oOyueHus MKJI

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS Cryibs, CTombl
MIPOMEXKYTOUHOM aTTecTaluu

3 | [lomerieHus ajst caMOCTOSITENbHOM pabOThI yueOHasi MmeOenb (CTOJIbI, CTYbs),
00y4YaroImuxcs, OCHAIIEHHbIE KOMIIBIOTEPHOW | KOMITBIOTEPHAs! TEXHUKA C BO3MOXKHOCTbIO
TEXHUKOU C BO3MOKHOCTBIO MOJKIOYEHUS K nojaxJtoueHus K cetu «MuTepue™» n
cetu "MnTepHer" u obecrieueHreM AOCTyna B [ 0OecreyeHueM JOCTyTa B 3JEKTPOHHYIO
3JIEKTPOHHYIO HHPOPMALIMOHHO- UH(POPMALMOHHO-00pa30BaTENbHYIO CpELy
00pa3zoBaTeNbHYIO CPEy OpraHU3aH

YHuBepcutrer obecnedeH HEOOXOAMMBIM KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO

pacupoCTpaHiACMOTro MmporpaMMHOIr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme
JUCLHUITIIIMHBI U ITOJJIC)KUT OOHOBJICHUIO npu HCO6XOI[I/IMOCTI/I). bubnnoreuHbIit (bOHI[ YKOMIUICKTOBAH

MEYaTHbIMU U3OAHUSAMU U3 paCUCTa HC MCHEC 0,25 9K3CMILIApa KaKaoro mu3 I/I3I[aHI/II71, YKa3aHHBIX B



paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLIYIO JUCLIUIUIMHY.

OOyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
AIIEKTPOHHOTO OOYy4YeHHs, TUCTAHIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpernensercs B paboueit mporpaMme TUCHMILIMHBI U TIOUICKUT OOHOBICHUIO (TIPU HEOOXOJMMOCTH).

OOyuaronuecss W3 4YWCIa HWHBATUAOB OOECHeYeHbl TEYaTHBIMU W (WUIH) DJIEKTPOHHBIMU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNu HAHUMEHOBAaHHE
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc ycTHBIH Omnpoc ycTHbIN oy
Ornpoc n1MCbMEHHBII Omnpoc nucemennsiii | OI1
Onpoc KOMOMHUPOBAHHBII Omnpoc OK
KOMOMHHMPOBaHHBIN
ITpoBepka mabopaTopHOU pabOTHI JlaGopaTopHas JIP
pabora
Buapl yaeOHbIX 3aHsATHI U HOPMBI TPOMEKYTOUHON aTTECTAI[UH
@®opMbI NPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNU HAHUMEHOBaHUeE
JIek1IMOHHOE 3aHSATHE Jlexknus JI3
JlaGopaTopHO-TIPAKTUIECKOE 3aHATHE JlabopaTopHo- JIII3
MIPaKTUYECKOe
Konnoksuym Konnoksuym K
OKk3aMeH OK3amMeH €]
3auer 3auer 3
Bubl KOHTPOJS yCIEBa€MOCTH
@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxkpaménnoe
NPOMEKYTOYHOM aTTecTAlNU HAMMEHOBaHUe
Texkymui TMCHUINIMHUPYIOIUN KOHTPOJIb Jucuunnunupyromuii | 1
Tekyummii TeMaTH4eCKU KOHTPOJIb Temarnueckuit
Texymuii pyOeKHBIN KOHTPOJIb PyGesxubiii P




IIpomexxyTouHas arrecTanus IIpomexyrouynas ITA

aTTecTanusg
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