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MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuna «['eHoMuKa, mpOoTEeOMHKa» OTHOCUTCS K JUCIHMIUIMHAM 4YacTH, GOopMUPYEeMOH
y4acTHUKaMu 00pa3zoBaTeNbHBIX OTHOomeHWH bnoka 1. Jlucuumnuasl (Moxynu) MonekynspHO-
TEHETUYECKOTO MOJyJisi ydeOHOro IjlaHa OCHOBHOM mpodeccruoHanbHONH 00pa3oBaTeNbHOM
MPOrPaMMBbI BBICIIETO OOpa30BaHUs — MPOTPAMMBI MAruCTPATYpPhI 1O HANPABICHUIO MOJITOTOBKU
06.04.01 buonorus, HanpaBiIeHHOCTH (MPoduITb) 00pa3oBaTeIbHON MPOrpaMMbl « BHOTEXHOIOTHS C
OCHOBAMH HAaHOTEXHOJIOTHIT», 04HOM (HhOpMBI 00yUEHHUSI.

Jucuunnuua npenogaércs B 3 cemectpe. Jisi OCBOEHHsA Kypca MarucTpbl MCHOJIB3YHOT
3HAHUSA, YMEHHUS W HaBbIKU, CHOpPMHUpOBAHHBIC B MpoOIlecce H3yuyeHUs MUCHUILIMH, «KierouHnbie
TEXHOJIOTUNY, «bruorexHomorus», «HaHOTEXHOIOT UK

Pe3ynprarel u3ydeHus: TUCUUILIMHBI «] €HOMUKA, IPOTEOMHUKa» SIBIIIFOTCS TEOPETUUECKON U
METOJIOJIOTUYECKOW OCHOBOW i W3Y4eHHS TUCHUIUIMH: OCHOBBI OCIKOBON M T€HETHYECKON
uHxeHepuu, «KommoploTepHass TeHOMHKa», MPOXOXKACHUS HAyYHO-HCCIEAO0BATEIbCKOW paboThI,
MPAKTUKK 10 MPOPII0 TPO(HECCHOHATBLHOW AEATeIbHOCTH, MPEIIUTUIOMHON TPAKTHKH; IS
santel BKP.

1. Ilepeyenb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/IbHBIX Pe3y/bTATOB)
Mo JUCHUIIHHE

Ileab0 OCBOEHMsI IUCHHUILIMHBL «l'€HOMHKA, INPOTEOMMKA» SABIISIETCS: O3HAKOMIICHUE
MarucTpaHTOB C OCHOBaMH TI'€HOMMKH, KaK COBPEMEHHOH KOMIUIEKCHOHW (yHIaMEeHTaIbHON
JUCHIUTUTMHBL 00 OpraHu3aluy, CTPYKTYpe U (PyHKIIMOHUPOBAHUH TEHOMOB; ITyTei (pOpMUPOBAHUS
U HBOJIOLMM INPOTEOMOB, (OPMHUPOBAHUE OOIIEr0 MOJIEKYJISPHOTO MHPOBO33PEHHUS Ha OCHOBE
3HaHUA O MEXAHU3MaXx MOCTPOCHMS TEHOMOB Pa3HOI'O YPOBHS CI0KHOCTH.

B pesynabrare OCBOEHMsS NpOrpaMMbl MarucTparypbl OOydaroUMiics IOJKEH OBJIaJeTh
CIEYIOIIUMHU pe3yJbTaTaMM 00ydeHHs Mo JucHuiuinHe «[ eHoMHuKa, MpoTeoMuKa» (B Tabiuue
NPEJCTAaBICHO COOTHECEHHWE O00pa3oBaTeNbHBIX pE3yJNbTaTOB OO0y4YeHHS 1O JAUCHUIUIMHE C
MHAUKATOPaMH JIOCTH)KEHUSI KOMIIETEHIINHN )

Komnerennus u OO6pa3oBarenbHble Pe3yIbTaThl AUCIUIIIMHBI
WHIUKATOPBI €€ (3Tans! GOPMHUPOBAHUS AUCHUIIIMHBI)
JOCTUKEHHUS B 3HaeT yMeeT BJIa/IeeT
JUCLIUILINHE

[1K 4 TTouck u pazpaboTka

HOBBIX 3¢ dEeKTUBHBIX

nyTein [IOIy4YEHUS

OMOTEXHOJOTMYECKUX,

MOJIEKYJISIPHO-

TEHETUUYECKUX, KIETOUYHBIX

MPOJYKTOB C

HCTI0JIb30BaHUEM IT-

TEXHOJIOTHIA.

HIIK  4.1. Ilpumenser OP-1 [Ipumenser

3HAHUS CTaHJApTHBIX U 3HAHUS CTaHAAPTHBIX

UHBIX METOJHMK OTOO0pa, U HUHBIX  METOAMK

TPaHCTIOPTUPOBKA u orbopa B obnactu

npoOOMOATrOTOBKM  MPOO T€HOMUKH u

COTJIACHO  PYKOBOJAIIEH MPOTEOMUKH

JOKYMEHTAIUH.

HIIK 4.2. Bnaneer OP-2 Bnaneer

0a30BBIMU u 0a30BBIMU u

CHelualn3upoBaHHBIMU CHeIUaI3UpPOBaHHbI

METOJIaMH, B 3aBUCUMOCTHU MU  METOAAMH, B




OT Thma OuomMarepuana u 3aBUCHMOCTH OT THIIa
IIOCTABJIEHHEBIX 3a7a4, B Oouomatepuana 51
007aCTH  T'€HETHYECKOTO MOCTaBJIEHHBIX 3a7a4
KOHCTPYHPOBAHUS,
MOJIEKYJIIPHO-
FeHETHYECKUMU
METOJdaMM, METOJaMH B
obnactu KJICTOYHBIX
TEXHOJIOTHH, COIJIaCHO
PYKOBOJIALLIEH
JIOKYMEHTAITUH.
HUIIK  4.3. [IpoBoaut OP-3 [IpoBoaut
aHaIu3 COBPEMEHHOM aHAJIM3 COBPEMEHHOMU
JTUTEPATyphl, MOCIETHUX JTUTEPATYPHI,
IOCTHOKEHMH ¢ ILIEJIBIO MOCJIETHUX
pa3paboTku JIOCTHKCHU I
CaMOCTOSITENIbHBIX
IIPOTOKOJIOB 10 CO3aHUIO
OHMOTEXHOIOTHYECKUX
MIPOYKTOB.
HIIK 44, Vmeer OP-4 Vmeer
NPUMCHSTh  3HAHUA B MPUMCHSTh 3HAHUS B
obnactn  IT-texHomorui obnactu IT-
JUISt pelreHus 3a71a4 TEXHOJIOTHI JUISt
aHaju3a, penieHus 3a1a4
MIPOTHO3HPOBAHUS, aHaju3a,
ONTUMH3ALUU MIPOTHO3UPOBAHUS,
1a00paTOPHBIX ONTUMU3AIIHI
MPOTOKOJIOB M  METOJIOB 1ab0paTOPHBIX
HCCIIEIOBAHUS. MIPOTOKOJIOB u
METOJIOB
HCCIIEIOBAHUS B
0071aCTH TEHOMHKH
HIIK 45. Bnaneer OP-5 Brnageer
HaBLIKAMHU pa3paboTKu HaBBIKAMHM, aHaJIn3a
[1O, ananm3a MOTyYEeHHBIX MOJTY9IEHHBIX
MaHHBIX, CTATHCTHYECKOU JTaHHBIX,
00paboTKH, XpaHEHUS U CTaTUCTUYECKOU
JIOKyMEHTAIluU 00paboTKH,
PE3yIIbTATOB. XpaHeHUs 5
JTOKYMEHTAIUU
pE3YJIbTATOR.

2. O0beM JQUCHMILUIMHBI B

aKaJeMHU4Y€CKUX YacoB,

npenoaasareseM (Imo BHAAM  Y4eOHBIX

00y4arIuXcs

BbIICJICHHBIX

3aYECTHBIX
KOHTAKTHYI0 padory

Ha

00y4yarImuxcs

¢IMHUIAaXx ¢ YKasaHUEM KOJIUYIECTBA

C

3aHATHH) W HA CaMOCTOSITEIbHYIO padoTy
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3. Conep:kanue TUCHMILVIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aejiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaleMHUYeCKHX YaCOB M BHA0B Y4eOHbIX 3aHATHH

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUYECHMEA AKAOEMUYECKUX
4acoe u U006 YUeOHbIX 3AHAMUIL

KonnyectBo yacoB 1o ¢popmam opraHu3anuu 00ydeHus
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3 cemecTp
Tema 1. Beenenue
8 1 2 8
Tema 2. CTpyKTypHbIE KOMIIOHEHTBI 1 2 4
FEHOMOB
Tema 3. TexHon0rHsS pEKOMOMHAHTHBIX
1 2 4
JIHK
Tema 4. Meronbl KapTHpOBaHMsI TEHOMA 1 2 6
Tema S. [TonsaTne 0 0 2 8
MOJIEKYJISIPHOT€HETUYECKHX MapKepax
Tema 6. DyHKITMOHATBHAS TEHOMUKA 0 2 8
Tema 7. CpaBHUTEIbHAS TCHOMHKA 0 2 16
Tema 8. [Iporeomuka u MeTaboIOMHUKA 0 2 8
Tema 9. buonndopmanrionHsie 6a3bl 0 2 8
ITAaHHBIX
Tema 10. MeauuuHckas FeHOMMKA 0 2 14
HUTOI'O: 4 20 84




3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUnIuHbl
Kpatkoe cogep:kanue Kypca

Tema 1. Beenenne

MeToapl T€eHHOM HMH)KEHEpUM IepBOro nokojieHus. CTpyKTypHas N€HOMHMKAa M T'€HOMHBIN
aHamu3. @OyHKIMOHaNBHAs TeHOMHUKA. ['€HOMHbIE MpPOEKThl: (yHIaMEHTalbHblE 3aJaud |
npakTU4yeckue peuieHus. M3ydenwe mnonumopdu3ma TeHOMOB KaK OCHOBBI JUIS TMMOHMMAaHHS
IPUHLMIIOB  MOJIEKYJISpHOM  dBomouuu. CTpykTypHbBIM aHainu3 reHomoB. Hwusko- n
BBICOKOpa3peliamIee KapTUpoBaHHE. PecTpukIoOHHOe KaptupoBanue. llomumopdusm u
MOJIEKYJIIPHBIC MapKeEPBI.

HNuTepakTuBHas popma: «DBpucTHUECKas Oecenar.

Tema 2. CTpyKTypHbIe KOMIIOHEHTHI TCHOMOB

CpaBHUTENIBHBIN aHAJIN3 OpPraHU3allMd U CTPYKTYPbl F€HOB M T'€HOMOB ILIa3MHJI, BUPYCOB,
OpraHejul, NPOKapuOoT M JykKapuoT. CTpPyKTypHbIE KOMIIOHEHThl T€HOMOB, XpOMOCOMHas
opranusanus reHos u Hekogupyromen JJHK. Yposuu monexynsapHoi opranusanuu reHoMoB. [Tytu
00pa30BaHMUsl TEHHBIX CEMEICTB — I'€Hbl U IICEBJOI€Hbl. XapaKTepPUCTUKA I'€HHBIX TaHAEMOB, MX
JIOKaJIU3alys B TCHOMAax.

OcoOeHHOCTH OpraHM3allid TeHOMOB BHpPYCOB. OCOOCHHOCTH OpraHHM3aldd T'€HOMOB
npokapuoT. OcOOEHHOCTH OpraHM3aluud TeHOMOB A3yKapuoT. CTpyKTypa TI€HOMa YeloBeKa.
IToBTOpHI B TEHOME YEJI0BEKA.

Caremmutnas JIHK kakx ocnoBa JIHK-monmumopdusma, ee copepkaHue M JIOKaau3alus B
XpOMOCOMaX, KJIaCCH(HKAIMS CaTSIUTUTOB. [ 'alulOTHIIBI M TaluIOTHNUpoBaHue. buoTexHoIorHn
KapTUPOBaHUS T€HOMOB Ha OCHOBE I'aIlJIOTUIIHPOBaHUs, ucnoap3oBanue JJHK-ramnorunuposanns B
IpaKkTHKe. 3HAYMMOCTh U (PYHKIMOHANbHAs poiib caresutHoi JJHK.

Mob6uienbsle JIHK renomoB. Ctpoenue u kinaccudukanus. Poiab peTpoTpaHCIIO30HOB B
reHoMe 4esioBeka. Poiab 00paTHON TpaHCKPUILMU B SBOJIIOLIMM TEHOMOB.

I'eHombl  opraHem1, OCOOEHHOCTHM TPAHCKPUNIMHU W  TpaHCIAUUH. MeXaHU3MbI
HacCJEe10BaAHMS.

HNuTepakTuBHas popma: «YdyeOHas TUCKYCCUS.

Tema 3. Texnosorust pekomOuHanTHbIX JTHK.

Pectpuniupyromue sHaonykieassl. [lmasmuansie BekTOpbl. TpaHchopmamuss U OTOOP.
Co3nanue reHOMHBIX OuOmMoTek. Tumbl reHeTHyeckux OuOMMOTEeK. CKPUHHUHT C MOMOUIBIO
rudpuauzanuu. UMMmyHonorndeckuii ckpuHUHT. CKpUHHUHT IO akKTUBHOCTH Oenka. KioHupoBaHue
CTPYKTYPHBIX T€HOB OJYKapHOT. BekTopbl i KIOHHMpOBaHUS KpymHbIX (parmento JIHK.
Bektopsl Ha ocHOBe OakTepuodara A. Kocmuabl. KoHTposb 3KCIEpUMEHTOB ¢ peKOMOMHAHTHBIMU
JHK. Xwumnueckuii cunte3 JIHK. IlpumeHeHue CHUHTE3MPOBAaHHBIX ONTOHYKIEOTHIOB. CHHTE3
reHoB. Mertoapl cekBeHnpoBanus JIHK. JInne30kCHMHYKIIEOTHIHBIN METOJ CEKBEHHPOBAHMSL.
ABTomaTtnueckue cuHTezaTopsl Mosekyn JHK.

HNuTepakTuBHas gopma: padboTa ¢ UHTEPAKTUBHBIM 000PYA0BAHUEM.

Tema 4. MeToabl KapTUPOBAHMS T'€HOMA

Tunsl TeHOMHBIX KapT M HUX B3aMMOOTHOIIEHHSA. MeTonbl KapTUPOBAaHUS TI'E€HOMA.
['eHeTnyeckoe KapTUpoBaHHE. AHAIU3 cUEMIeHHUs. MeTtoa TuOpuIn3alud COMaTHUYECKUX KIIETOK.
RHxaptupoBanue. ®@usnueckne KapTbl HU3KOIO pa3pemieHus. MHUKpOIUCCEKIUS M KUAKOCTHas
coptupoBka. ['mOpuamzanmst in situ. CTpareruu MNOCTPOEHHS (PUIUYECKHX KapT BBICOKOTO
pazpemienus. Pectpukunonnsie kapThl. Co3naHie KOHTUTOB.

Tema S. IlonsiTHE 0 MOJIEKYJIAPHO-TEHETHYECKUX MapKepax.
BapuaGenpHocTh TeHOMa. Myrtanmmu u  nonmuMmopdu3Mbl.  Tumbl  BapuabenbHOCTH
nocnenosarenbHocty JJHK. SNP, mMukpocareminTel, MUHUCATEIUIUTBL. MOJIEKYISIPHBIE MapKephl,



ocHoBanHeie Ha [I[P. KapTupoBanme ¢ TOMONIBIO MOJIEKYJISIPHO-TEHETUYECKUX MapKEpOB.
[IpeumymiecTBa MOJEKYJIIpHBIX MapkepoB. [‘eHernueckuii ckpuHUHr ¢ nomompbio JIHK-
MUKpOYMIIOB. AHHOTauMs mnociefoBaTesnbHOCcTH. Pacno3naBanume reHoB. [lomck  OPC.
Knaccudukanus reHoB. PerynstopHbie mocienoBaTenbHOCTH. buonmH(bopMaTHdeckuii aHamn3
MIOCJIEI0BATEIbHOCTH.

HNuTtepakTuBHas gopma: paboTa ¢ UHTEPAKTUBHBIM 000PYIOBAHUEM.

Tema 6. DyHKUMOHAIbHASA F€eHOMHKA

PerynstopHasi, TpaHCcKpuOuUpylomasics, TpaHCIUPYIOMIasicsl dYacTU TeHOMa. YPOBHU
uccienoBanusi B (YHKIMOHAIBLHOW TeHOMUKe. buomHdpopmatmdeckmii ananmms. k/JIHK u EST-
Mapkepbel. CoBpemeHHble TexHoyioruu monydeHus: kJIHK-OuGnumorek. KommbroTepHblli aHAN3
TPAHCKPHIILKY JIOKyca. Meron nuddepeHunanibHOro AUCIUIes, BHIYUTAIOMIEH THOPHAN3AUN U JIp.
SMART u Maraton- texnosiorun. [Ipoekt RIKEN. KomnbsrotepHbiii auddepeHImaibHbIi TUCTIICH.
Knacrep UniGene. Hoxayr renoB. PHK-untepdepenmus. Ilouck aHTHCEHC-TPAaHCKPHUIITOB.
Muxkposppeil.

JHK-opuramu. Tpancnupyromasics yactb reHoma. Caiizep. I'eHHbIe ceTH.

HNurtepakTuBHas gopma: «YueOHaS TUCKYCCUSD.

Tema 7. CpaBHUTEJbHASI TEeHOMUKA

CpaBuenne mnocinenoBarenbHocTedl. Opronoru. Ilapanorun. Kcenonoru. Hanpasnenus
UCCJIEI0BAHMI: Teopusl U mpakTuka. [IporcxoxneHre u 3BOJIIOIUSA I'€HOB, TEHOMOB, OPraHU3MOB
STHOTEHOMHKA, METareHoMuka u JAp. ['eHoMHas wenunuHa, (apMakoreHOMuKa, CyaeOHas
MEAUIIMHA, STTHAEMUOIOTHYeCcKas MUKPOOUOoIorus U 1p. MUHUMANbHBIN T€HOM, HEOOXOAUMBIH JI71s
Ku3HU. [IpoMcxokIeHHe W SBOJIONUS HSYKAPHUOTUYECKOrO0 TEeHOMAa. [ eHHble IyIUIMKAaIluu H
«racyomuecs» 3k30Hbl. MynbrureHnsie cemeiictBa. STR-mapkepsl. duiioreHeTnueckue Apesa.
[TonsTHE O ramioTurie.

Tema 8. IIporeomuka u meTad010MHKA

[Iporeomuka, pazgensl. Karamoruszanus OenkoB. Atiac OenkoB dYenoBeka. MeToabl
paszneneHus OenkoB. JIByMepHbI renb-snextpodope3 U macc-crieKTpoMeTpusi. KoMmbroTepHbIi
aHanu3 OenkoB. IlepcrexkTuBbl MeTaOonoMuKH. OCHOBBI JUHAMHYHOCTH IPOTEOMA. YPOBHU
(GYyHKLIMOHMPOBAaHUS TeHoMa: 0a3oBble (QYyHKIMU OENKOB, (hr3nosornyeckue GyHKIUU U (QYyHKIUH
Ha ypOBHE OpraHu3Ma. TuIlbl B3aMMOJAECHCTBMSI I'€HOB, JEKallMe B OCHOBE (PYHKIIMOHHUPOBAHUS
reHoMoB. [Ipoteom 1 rpaHuLbl PYHKIIMOHUPOBaHUS T€HOMOB. TpaHCKPUNTOMHKA. XapaKTepUCTUKA
Tpa"ckpunroma. Coznanue oudianorexku k/HK.

HNuTtepakTuBHas gopma: «YueOHas TUCKYCCUS».

Tema 9. BuonndopmannoHHbie 6a3bl JAHHBIX

OcHOBBI CTPYKTYyp 0a3 maHHBIX, Kiaaccudukamus 0a3 mo crmnocody 3anonHeHus. OCHOBHBIE
6a3el gaHHbIX: GenBank, EMBL, SwissProt, TTEMBL, PIR PDB. banku OelKOBBIX CeMEHCTB
(SCOP, Prosite, ProDom, PFAM, InterPro), merabonudeckue 6a3pl JaHHBIX TEHETUUYECKHE OAHKH
(pusuyeckue kaptel, OMIM), crnenumanu3upoBaHHbIE OaHKH JTAaHHBIX KOHKPETHBIE OEIKOBHIE
cemeiictBa, PHK u T.1. KOHKpeTHBIE TeHOMBI (yHKIMOHaIbHBIE caiiThl B 6enkax u JIHK. Cpencrsa
paboThl ¢ 6aHKaMH TAaHHBIX.

HNuTepakTuBHas gopma: padboTa ¢ UHTEPAKTUBHBIM 000PYA0BAHUEM.

Tema 10. MequuuHcKasi TeHOMHMKA

buomenuuuHckue ucciaenoBanus reHoMoB. ['enonuarnoctuka. IIpeseHTHBHAS MeqUIIMHA U
TeHOMHBIN nonuMopdusm. JlocuMnromaruyeckas AMArHOCTHKA TeHHbIX Oose3Hei. 'eHoTepamms.
I'ennas mMMmyHusanus. PapMmakoreHoMHKa. ['eHHas Tepamus KIETOK 3apOJbIIIEBON JIMHUHA H
COMAaTHUECKUX KJIeTOK. baHku reHoB 1 0enkoB. basbl 1aHHBIX O CTPYKType T€HOMOB. AHaJIN3 T€HOB
1 O€JIKOB, BBIICHEHHE UX (DYHKIHHU IO CTPYKTYPHOM TOMOJIOTHH.



4. IlepeyeHb Yy4eOHO-METOAUYECKOr0 o0ecmeYeHHUs IJA CAMOCTOSTEIbLHOW pPadoThl
00y4YaAIIUXCS 10 TUCHHILINHE

OOmmii 00beM CaMOCTOSITENBHOW pabOThl CTYIEHTOB 10 JTUCHMIUIMHE BKJIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyauTopHas caMOCTOsTeNIbHAs paboTa OCYLIECTBISICTCS B (POpPME BBINOJIHEHHST TECTOBBIX
3aJaHUH 10 IUCIMIUINHE, JJAOOPATOPHBIX PA0OT.

BHeaynuTopHas camocTosiTesbHas paboTa ocyIecTBisercs: B popmax:

- HOATOTOBKM K YCTHBIM OIIpOcaM, K JOKJIany, KOHTPOJIHOH pabore, 1abOpaTOpHBIM
paboTram.

Tecmoevie 3a0anusn («CmpykmypHvie KOMROHEHMbL 2EHOMO06))

1. Kakas wu3 nepeymnc/JieHHbIX TEXHOJOIMH SIBJISIETCSI OCHOBOW TIeHeTHYeCKOou
HHKEHEePHUU:
co3nanue pekomOonHaHTHBIX JIHK
Bblienenue JJHK u3 oprannzmon
pacmeruienne JIHK Ha ¢pparmMeHTHI
BBIJICJIEHUE XPOMOCOM
MOJIYYEHHE TIa3MUJ]

orwdPE

2. HOI{ TEPMHHOM «06paTHaﬂ T€HETHKAa» NOHUMAKT CJICAYIOIIUE MAHUITY AU
1. JIHK - PHK - 6enok - monudukanus 0enka - KieTka

2. oenok - PHK - JIHK - moguduxanusa JJHK - knerka

3. PHK - momudukanus PHK - JIHK - 6emok

4, kierka - JIHK - PHK - 6enok - monudukanus Oenka

3. TpancreHHble OPraHU3MbI MOJIYYAIOT MMyTEM BBOJA YY:KEPOJHOI0 reHa B
1. COMAaTHUYECKYIO KIETKY

2. STUTICKIIETKY

3. CIepMaTo30M/]

4, MHUTOXOHIPUHU

4. T'oa, koraga BuepBble MOKA3aHA POJIb HYKJIEHMHOBBIX KHCJIOT B Iepeaaye HacJeACTBEHHOU
uHopManuu
1940
1944
1953
1957

el AN

I'on, xoraa Obl1a co3nana Moaenb ABoitHON cnupanu JHK

5.

1. 1940
2. 1944
3 1953
4 1957

6. B xauecTBe BEKTOpPa Il BBCACHHUSA 1Y>KOI'0 reda B )KHBOTHYIO KJIETKY UCIIOJb3YIOT
1 IIa3MUAbl arpoOaKkTepuil

2 TUIa3MUJIbI OaKTEepHid

3. JHK xnoporniactoB 1 MUTOXOHIpUI

4 BUPOUJIBI

5 Bupyc SV-40



7. B cocTaB BeKTOpa Ha OCHOBE BHPYCAa He BXOAAT IOCJIEA0BATEIHHOCTH, OTBeUYaomue 3a 1.
BUPYJICHTHOCTD

2. CITOCOOHOCTH K PEITMKAIINH

3. MapKEpHBII PU3HAK

4, MaTOT€HHOCTh

8. Temneparypa ngenarypanuu JHK (oC)
1. 37

2. 65

3. 100

9. ¥Y3naror m pacmenmasor wmouaekyasl JHK crpoko B caiiTe y3HaBaHMSI WJIM Ha
(prxcHUpOBaHHOM PACCTOSIHHHU OT HEr0 HyKJIeasbl
1. 1 knacca 2. 2 kiacca

3. 3 kiacca
4. 1 u 3 k1acca
5. 2 1 3 Kiacca

10. IIpu pasrone JJTHK B arapo3Hom rejie gajipblie Bcero OT CTAPTOBOH JHHHUHM OKAXKYTCH
¢parmeHnTsl

1. KOPOTKHE
2. JUTHHHBIC
3. KOPOTKHE

11. JJas nocTpoeHMsi PeCTPUKUMOHHONW KapThl HeoOxogumo  ¢parmentsl JHK
MocJe10BaTeIbHO 00padoTaTh

1. 1 pecTpukTasoi, 3aTeM 2 PECTPUKTA30M
2. 1 pectpukrasoii u cmecbio 1 u 2 pectpukras
3. 1 pectpukTasoi, 2 peCTpUKTa30i U UX CMECHIO

12. HazBanue «MeTox ApOOOBHKA) NMPUMEHSIETCS N0 OTHOLIEHUIO K OM0JIH0TeKaM
1. T€HOMHBIM
2. kioHoBoi JJHK

13. ITonuMepa3HyI0 HENMHYI0 peaKkuuio pa3padoTal

1. bepr

2. ['un6ept

3. CaysepH

4. Manuc

14. Metoauky nepenoca JJHK Ha HUTpoue/110103HbIH (pUABLTP pa3padoTalt
1. bepr

2. ['un6ept

3. CaysepH

4. Mannuc

15. Hasimyue HHTPOHOB M 3K30HOB He xapakTepHo aiasa JJHK
1. JIpOACKEN

2 pacTeHui

3. YKUBOTHBIX

4 OaxTepuit

16. Ins 3xcnpeccuu 3yKAPHOTUYECKUX F'€HOB B KJIETKE MPOKAPHOT HEOOXOAUMO CTABUTH HX
MO/l KOHTPOJIb PeryJIATOPHBIX 3J1eMEHTOB

1. JYKapHoT

2. IIPOKApUOT



3. MIPOKAPHOT U DYKaAPHOT

17. ATTeHyaTOpBbI PAacNoOIaralTCs MexK1y

1. 1 1 2 cTpYKTYpHBIM T'€HOM

2 B KOHIIE CTPYKTYPHOI'O F'eHa

3. MEX1y IPOMOTOPOM U 1-M CTPYKTYPHBIM T'€HOM
4 MEXy IPOMOTOPOM U 2-M CTPYKTYPHBIM F€HOM

18. IloamMepa3Has HenHas peakuusi — 3710 (3 6a1a):

1. METO/1, MO3BOJIAIONINI 3HAYUTEIHHO YBETUUUTh KOJTMYECTBO KOMUM (KOHIICHTPALIHIO)
onpeneneHHoro ¢parmenta JJHK;

2. METOJI, HETOCPEICTBEHHO MO3BOJSIIOIIUNA pacmudpoBaTh MEPBHUHYIO CTPYKTYPY
JTHK;

3. METO/1, TIO3BOJISIFOIINI MPOBOJUTH dKCTpakiuio renomMHoi JIHK u3 Guonornueckux

00pa31oB; 4. METOI, P KOTOPOM MOJIEKYJIbI Pa3/IeNIAIOTCSI HA OCHOBE WX MOJBUKHOCTH B T€JI€ MO/
JIEUCTBUEM DJIEKTPUUYECKOTO TOJISL.

19. Hanpasienue cunHtTe3a (3Jonranuu) HoBoi mnenouku JAHK npum yuacrtum
nosiumepassl (3 6amaa): 1.3° — 57

2. 557
3. 55 -3345 — 3 u3 — 5, B 3aBUCUMOCTH OT KJIacca HCIOJIb3yeMOU
MOJIMMEPA3BI.

20. MeToa, Np¥ KOTOPOM MOJIEKYJIbI Pa3leJsilOTCS HA OCHOBE X MOJABHKHOCTH B reJje
Mo/I 1eCTBUEM IeKTpUuYeckoro moJs (3 6auama):

1. reNb-3JeKTpodopes;
2. CHEeKTpo(OoTOMETpUS;
3. noJIMMepasHasi 1enHas peakuus; 4. GaryopumeTpus.

Iucomennoe 3aoanue («Texnonocusn pexkomounanmnuuvix /[HK»)

HGO6XOHI/IMO BIIMCATb BEPHBIC TCPMHUHBI, COOTBETCTBYIOIINEC OIMUCAHUIO!

1. ABTOHOMHO pemmuupytomasics monekyina JIHK, B KoTopyro MOXHO BCTpauBaTh
dbparments! uyxkoit JIHK 1 BBOIUTE B KIIETKY —

2. KopoTkue onuronykieoTuas! (pparMeHThI I[HK) coJiepKallle B CBOEM COCTaBe
HYKJICOTHUJIHYIO TTOCJIEI0BATENILHOCTh KAKOTO-JTHO0 caiiTa peCTPUKIIIH.

3. MHuorokpatHoe yaBoeHue miasmMuabl wim ¢pparmenta JHK — .

4, JIBYXTSDKEBBIE OJTUTOHYKJICOTH/IBI, PEIHA3HAUYEHHBIE 111 00heAMHEHUST (PparMeHTOB
JIHK ¢ HeCOBMECTUMBIMHU KOHIIAMHU —

5. ®depMeHT, OTBEUAIOINA 3a BOCCTaHOBICHHE (PochoandPUpHON CBSI3U B MOJICKYIIE
JAHK — .

6. DepMeHT, OTBEYAIOILIU 3a CHHTE3 KomIuieMeHTapHo nenu JJHK —

7. ®epMeHT, BHOCAIMI pa3phiBbl B ABOMHYO 1ens JJHK —

8. 3a cunte3 JIHK na marpunie PHK otBeuaet pepmenT —

9. Pectpukrasa, Beiiencunas u3 Bacillus subtilis, HaseiBaercs —

10. Dram momuMepa3HOW IETTHOM peakIMW, KOTJia OO0pa3yroTCs OIHOICTIOYCYHBIH
(dparmeHr,

11.  cBs3aHHBIHA ¢ TpaliMepoM — .

12. Crnoco6 Beenenus [JJHK, ocHoBaHHbIeH Ha n3MeHeHuu nponuaemoctu L{IIM myrem

00paboTKH AIIEKTPOUMPYJIbCAMU Ha3bIBACTCA —
Ilucomennoe 3a0anue («Memoovl KapmMupPoBaHUs 2eHOMA»)

3ananue 1. B pe3ynbrare 00paboTKH SHIOHYKIICa3aMH PECTPUKITUH JIMTHEWHOTO ()parMeHTa



JIHK 6numn momyuens! cnenyrommue pparmentsl: EcoR1: 2 kb u 3 kb; HindIII: 1 kb u 4 kb;
Hindlll

+ EcoR1: 2 kb, 2 kb u 1 kb. IToctpoiite pecrpukimonnyio kapry. Caiit y3naBanus EcoR1 —
GMAATTC, Hindlll - AMAGCTT.

3aganme 2. Pe3ysnbTarhl peCTPUKIIMU KOJbLeBOM masmuabl pX: BamHI — 13 kb, Hindlll —
8 kb+ 5 kb, BamHI + Hindlll — 6 kb + 5 kb + 2 kb. IToctpoiite pecTpukimonnyto kaprty. Cait
y3HaBanus BamHI — GA"GATCC, Hindlll - A*AGCTT.

3aganue 3. C 1OMOIIBIO TOPU3OHTAIBHOTO  arapo3HOTO  renb-3JeKTpodopesa
AHATTM3UPOBAIKCH MPOOBI. Mapkep MOJIEKYISIpHBIX UIMH conepxkan ¢pparmentsl JJHK amunoi 100
m.H., 200 1., 500 1., 1000 n.H. 1 2000 n.H. O6pazen 1 comepxkan ¢parmentsl JJHK nnunoit 250
.H., oopasen 2 — 200 m.H. u 650 n.H., obpazerr 3 — 1200 n.H. HaHecuTe COOTBETCTBYIOMINE TTOJIOCH
Ha cXeMy reiis (pa3Mepsbl MoJI0C MOIMUCATH).

+

3ananmne 4. Ha pucyHke u300pa)keHbl pe3ysbTaThl reib-3iekTpodope3a yuactka JTHK

JuIMHON 4,9 ThIC. M.H., KOTOpBIH ObLT 00paboTaH pa3HBIMU 3HJOHYKJIEa3aMU PECTPUKIIHHU.

Heo6xonuMo HaHecTH Ha KapTy y4acTku pectpukuuu. Caift y3znaBanus EcoR1 — GMAATTC,
BamHI — G*"GATCC.
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+
3ananue 5. BcraBka ¢parmenta JJHK B mmasmugHbiii BEKTOp BO3MOXHA B JIBYX
opueHtaiusax. Ha pucynke wn3zoOpaxeHa npsMas opueHTauus. /s mnpoBepku (CKpUHUHTA)
pe3yNbTaTOB JIMTUPOBAaHUS (BCTaBKM) NPOBEICH aHalU3 (parMeHTOB PECTPUKLIUU C MOMOUIbIO
sHnioHyKeasbl pectpukimu Ncol (C*"CATGG).
HeoOxonuMo ycTaHOBUTH, (parMeHThl KaKOW JUIMHBI 00pa3yloTCs B Cilydae:
a) TMTUPOBAHUS BEKTOpa caMoro Ha ce0si, 6e3 BCTaBKH;

0) MpsSIMO¥ BCTABKH;
B) 0OpaTHOI BCTaBKHU.



Heal 1068

(B e e |

Mood B3T

1202 n.H.

Meal 1068

thparmedTt OHK

e o vagea)

5628 n.H.

ARaIMUOHBIM
BEKTOR

Iucomennoe 3a0anue («Hou}lmue 0 MOJIEKYJIAPHO-2EHEMUUECKUX Mapkepax»)

3aganue 1. CukBeHcoBas peakuus Uid ceKBeHUpoBaHUsA 10 CaHrepy (CEKBEHUpPOBaHUE C
0OpBhIBOM IIeTH) TpoBoauiIach B 4-X mpobupkax (B mepBoii + ddATP, Bo Bropoiri + ddTTP, B
tperbeil + ddGTP, B uerBeproii + ddCTP).

3aganue 2. B pe3yibTare CEKBEHMPOBAHMS YAAJIOCh YCTAaHOBHUTH MOPSIOK HYKJIEOTHAOB:
CCCGTAGCTAGCTAGCTTTAGTCCT (25 HyKJI€0THAOB)

Jlj1 ceKkBeHUpPOBaHMsI UCIIONIb30BAJICS TpaiMep JIMHON 12 HyKJI€OTHI0B.

Omnpenenure, (parMeHTbl KakoW JUIMHBI OOpa30BBIBAINUCH B KaXIOHM HpPOOHMpKE B XOfe
CHUKBEHCOBOM pEaKIuu.

Bonpocul 013 noozomoexku K ycmuomy onpocy
Tema «Hpomeomuka U MemaodoIoMuKa)

1. [Tpoteomuka. Karanorusamus 6ei1KoB.

2. Atiac OeKOB 4eI0BeKa.

3. Mertonbl  pasneneHuss OenkoB. JIByMepHBIH  renb-aiekTpodope3 U Macc-
CTHIEKTPOMETPHSL.

4. KomnbroTepHblil ananus 6enkoB.

S, [TepcriekTHBBI METAOOIOMUKH.

6. YpoBHU (QYHKIIMOHUPOBAHUS TeHOMa: 0a30Bble (PYHKIHU OENKOB, (GU3UOJOTHUECKUE
¢GyHKIIMM U QYHKIMU HA YpOBHE OpraHU3Ma.

7. Tumnbl B3aMMOAEHCTBUS T€HOB, JISXKAaI1e B OCHOBE (DYHKIIMOHUPOBAHHS F€HOMOB.

8. [TpoTeom u rpaHuIbl PYHKIIMOHUPOBAHHS TEHOMOB.

9. TpanckpuntoMuka. XapakTepucTHKa TPAHCKPUIITOMA.

10.  Co3panme 6mbmmorexku kJJHK.

Bonpocw 0na ouckyccuu

CraHOBJIEHHE MOJIEKYIISIPHOM OMOJIOTUN KaK HAYKH.

[Tpuons! u maneponsl. MIx 6uonoruyeckas posib.

Pu6o3umsbl — cieninpuuHOCTH U MEXAHU3M JICHCTBUSL.

Knaccudukanus TUIIOB penaparii. 3HaueHue pernaparmm.

['enom venoBeka u 6uonorus XXI Beka — TeHOMHUKa, €€ TMePCIEKTUBEI.
XapakTepruCTHKA «COIMAIILHOT0» MOBEACHUS KJIETOK B MHOTOKJIETOUHOM OpraHU3MeE.

oakrwndE



Temwt 0oxknaooe

1. MonekynsapHo-reHeTUYecKass JHarHOCTHKa C MCIOJb30BaHUEM OHOJIOTHUYECKUX
MUKPOYHTIIOB.

2. MeToapl MOJEKYISIPHO-TEHETUYECKOTO aHalu3a B JIMarHOCTUKE HACIEICTBEHHBIX
3a00JI€BaHUH.

3. MonekynspHasi AMaTHOCTUKA B OHKOJIOTHH.

4. MeTonbl  MOJIEKYJISIPHO-TEHETHYECKOTO aHaln3a B JHATHOCTUKE WH(EKIIMOHHBIX
0ose3Hei.

S. I'ennas Tepanus.

6 [IpumeHeHre MeTOJ0B MOJIEKYJIIPHON JUArHOCTUKYU B KJIMHUYECKOHN MpaKTUKeE.

7 [TpenaranpHasi TMarHOCTUKA C UCIIOIH30BAaHHEM METO/IOB MOJIEKYJIIPHOU TCHETHKHU.

8. CexBennpoBanue HoBoro nmokosieHus: (NGS) B mequiune.

9. BrnotunHr n rubpuanzanus B MEAUIIUHE.

10.  ®dapmakoreHOMHKA.

11. buomenuuuHCKHE UCCIeN0BaHNs TEHOMOB.

12. I'enomuarsocTuka.

13.  TIpeBeHTHBHAs MEIHUIIMHA U TEHOMHBINA TTOJTUMOPPHU3M.

14.  JlocumnromaTHuecKas JUAarHOCTHKA '€HHBIX OOJIEe3HEH.

15.  T'ennast uMMyHHU3aLUs.

16.  banku reHoB u 0enKkoB. ba3bl TaHHBIX O CTPYKType T€HOMOB.

,Zlfl}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂune pexomen@yemc;l
ucnojsib3zoeamo ytte6no-mem00ultec1<ue mamepuaiibl:

1. Konsies U.C. I'eHOMHUKa, IPOTEOMHKA: METOAMYECKHE pa3pabOTKH JIaOOPaTOPHBIX
3aHATUH 11 cTyaeHToB HampasieHus 06.04.01 buonorus, npopuns «buoTexHoI0rUS ¢ OCHOBaMHU
HaHoTexHoJjiornii» — Yiubsaosck: Yl IIY um. U.H. Yiabsaosa, 2016. — 13 c.

2. ConoBbeB A.B. I'enHas nnxeHepus. Y4eOHO-METOAHUECKOE TOCOOME — YIIbSHOBCK:
Val'llY um. U.H. Ynnguosa, 2017. — 69 c.

5. le/IMepH])Ie OLCHOYHBIC MaTepUuaJibl IJA TIPOBCACHUA TEKYHICI0 KOHTPOJIA
ycneBaeMoCTH U leOMQ)KyTO‘lHOﬁ aTTeCTallun oﬁyqamumxca Mo JTMCHMIIJINHE

Opraﬂmaunﬂ N NMPOBEACHUE aTTeCTAllMU MaruCTpaHTa

®I'OC BO opueHTHpOBaHbl IPEUMYIIECTBEHHO HE Ha CooOLIeHHe oO0yyarolmemMycs
KOMIUIEKCa TEOPETUUYECKUX 3HAHUM, HO Ha BBIPAOOTKY Y KOMIETEHIMH — IWHaMU4yeckoro Habopa
3HAaHWM, YMEHUH, HABBIKOB U JIMYHOCTHBIX KaueCTB, KOTOpBbIE IO3BOJIAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPYZAA U YCIEUIHO MPO(EeCCHOHAIBHO PEeaTn30BbIBATHCS.

B nporecce O1ieHKHM MarucTpaHTOB HEOOXOAUMO MCHOJIB3YIOTCS KaK TPaJULMOHHBIC, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUJBI U (POPMBI KOHTpOJIS. [Ipy 3TOM mocTeneHHo TpaAullMOHHbIE CPEICTBA
COBEpPUICHCTBYIOTCA B pycileé KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJlanTUPOBAHbI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Ileq» nmpoBeaeHHsi aTTeCTAlMH — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHON MPOrpamMMbl
JTUCIUILIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBAaHHOCTh 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTo4yHast aTTeCTalUsl OCYIIECTBISAETCS B KOHIIE CEMECTPA M 3aBEPLIAECT U3YUYECHUE
JUCIUIIMHBI, TIOMOTAeT OIEHUTh KPYIHBIE COBOKYIIHOCTH 3HAHUW U yMEHHH, (opmupoBaHHE
OINPEAEIEHHBIX KOMIIETEHIIUH.

OneHOYHBIMU CpECTBAMHM TEKYIIETO OLIEHWBAHUS SIBJSIOTCSA: YCTHBIE OINPOCHI, TEKYIHE
71a00paTOpHBIX padoT, JOKIAAbl, KOHTPOJbHAsA padora. KoHTponb ycBOeHHs marepuana BeIeTcs
PETYJISIPHO B TEUEHUE BCEIO CEMECTPa Ha J1a00paTOPHBIX 3aHATHUSIX.



Ne CPEJICTBA OLHEHUBAHMUAI, ObpazoBaTenbHbIe
n/n HCIIOJIb3YEMBIE JIJISl TEKYIIETO OLICHUBAHUS PE3YNIBTATHI TUCITUTUIAHBI
nokasarensi QOpMUpPOBaHUS KOMIETSHIIUN
OuneHo4HBIE CpeCTBa IS TeKyIIeH OP-1 IIpumensieT 3HaHUS
arrecTanuu CTaHJAaPTHBIX U UHBIX METOJUK
OC-1 KountpoibHas pabota otOopa B 001aCTH TCHOMUKH U
OC-2 Y4eOHast TUCKyCCHs MIPOTEOMHUKH
OC-4 YcrHbIii onpoc OP-2 Bnazneer 6a30BbIMHU U
OC-5 JlabopatopHas pabota CIICLIMATM3UPOBAHHBIMU METOJIAMH,
OC-6 loknan ¢ mpe3eHTanue B 3aBUCHMOCTH OT THUIIA
OuomaTepuaia U MOCTaBICHHBIX
OueHovHbIe CPpeaCTBA /sl IPOMEKYTOYHOM 3a1a4y
aTTecTaAlNH OP-3 IlpoBoauT ananus
OC- 7 3auer B ycTHOI popme COBPEMEHHOM JIUTEPATYpHl,
MOCTIEAHUX JOCTHXKEHUN
OP-4 YMmeeT npuMeHSTh 3HaHUS B
obnactu IT-TrexHonoruii s
pelleHus 3a1a4 aHaIu3a,
POTHO3UPOBAHUS, ONTUMH3AIUN
71a00paTOPHBIX MPOTOKOJIOB U
METOJIOB HCCIIEIOBAHUS B 00JIACTH
TEHOMUKH
OP-5 Bnaneer HaBbpIKaMu, aHalIM3a
MOJIYYCHHBIX JaHHBIX,
CTATUCTUYECKON 00paboOTKH,
XpaHEeHHS U JTOKYMEHTallUU
pE3yNbTATOB.
Onucanne OICHOYHBIX CPEACTB M HEOOXOoAMMOro o0OpyaoBaHHs (IEMOHCTPAIMOHHOTO
Marepuaia), a TakKe TMpOIeAYypbl U KPUTEPUH OIEHWBAHHUS WHIAUKATOPOB JIOCTHXKEHUS

KOMIIETEHIIUM Ha PAa3JIMYHBIX 3Tallax UX (bOpMI/IpOBaHI/I}I B IIpoHecCce OCBOCHUA 06pa30BaTeJ'IBHOfI
mporpaMMbl IpEACTABJICHBI B doHIE OICHOYHEBIX CpCACTB MJIA TEKYIICTO KOHTPOJIA YCIIECBACMOCTHU
u HpOMe)I(YTO‘IHOP’I aTTeCTalluu 1o JUCIUIIIINHEC ((FCHOMI/IKa, IIPOTCOMUKA.

Mamepuanst, ucnov3yemoie 011 meKyuiezo KOHmMpPOsA yCneeaemocmu
o0yuarwuxca no OUCyUnIuHe

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTaluy NpcaCTaBJICHbI B m5 IMporpaMMal.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYHOUHO20 KOHMPO.JISL YCHEGAEMOCHIU
odyuarowuxca no oucyuniune

OC-7 3auer B ycTHOl dopme
IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty B YCTHOM (popme

1. «I'enomuka» u «IIporeoMuka» Kak paszeibl COBpeMeHHOU Ouonoruu. Mecto B cucteme
HayK.

2. TlocTynatbl MOJIEKYIISIPHON T€HETHUKH.

3. CpaBHUTENbHBIA aHAU3 CTPYKTYPHI T€HOMOB IIJIa3MUJI, BUPYCOB, OpraHell, IPOKapuoT
1 DYKapHOT.

4. CTpyKTypHBIE KOMIIOHEHTHI M YPOBHHU MOJIEKYJISIPHOM OpraHu3aluy T€HOMOB.

5. Tumnbl reHOMHBIX KapT U UX B3aUMOOTHOILIECHHUS.

6. 'eneTnueckoe KapTUPOBAHHE.

7. PecTpUKIMOHHBIE KapThl.



8. Opromnoru. [Tapanoru. Kcenosmoru.
9. TloHsATHE O TaILIOTHIIE.

10. Co3xaHne KOHTUTOB.

11. CekBenupoBaHue.

12.  Myranuu 1 noauMopGU3MBI.

13. Tunsl BapuabensHOCTH NocaenoBarenbHoctu JTHK.

14. SNP, MukpocaTeuMThl, MUHUCATEIUIATHI.

15. MonexynspHble Mapkepbl, ocHoBaHHbIE Ha [11[P.

16. KapTtupoBaHue ¢ MoMoIIbI0 MOJIEKYISIPHO-TEHETHIECKIX MapKEPOB.
17. IlpeumyiecTBa MOJIEKYJISPHBIX MAPKEPOB.

18. T'enermyeckuii ckpuHUHT ¢ momoIisio JJHK-Mukpounmnos.

19. AwnHoTanms nocienoBareiibHOCTH. Pacrio3nasanue resos. [Touck OPC.
20. Knaccuduxarus reHos.

21. PerynsTopHbI€ OCIEAOBATEIHLHOCTH.

22. OuUIOTCHETHYECKUE ICPEBBSI.

23. MeTaboa0MHUKH KaK pa3/iesl COBPEMEHHON OMOJIOTHH.

24. buouH(popMaoHHbIE 0a3bl JAHHBIX.

25. PHK-unTepdepenmms.

26. TpanckpunTom.

27. buoMeauIMHCKUE UCCIEI0BaHUS TEHOMOB M T€HOJUAarHOCTHKA.

B KOHIC U3YYCHHA JUCHUIIIMHBI IOABOAATCA UTOTH pa6OTI>I CTYACHTOB Ha JICKIIMOHHBIX U
J'Ia60paTOpHI>IX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI10B B TEUEHHE CEMCCTpa.

Kpurtepun oueHnBanusi 3HaHUH 00y4aKOIUXCS 10 AUCHHUILINHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUxXcs

ITocemenne | Ilocemienue PaGora Ha 3auer
JMEKIUNA | TPaKTHYECKUX MPAKTHISCKHUX
3aHSITHIA 3aHATHUAX

o |PasbammoBkamno| 2x1=2 10 x 1=10 224 6amra 64 6amra
§ BUJaM paboT 6amioB 0aoB
3
o CyMMapHbIit 2 Ganna 12 6amnoB 236 6amnos | 300 6amioB
@ Makc. oan max max max max

Kpumepuu oyenusanus pabomul 0b6yuarowezocs

Baaei (3 3E)
0oxee 150
150 u meHee

3a4€CT
HE3a4€T

6. MeToauyeckne ykazaHus sl 00y4arOUIUXCSl IO OCBOEHHIO JUCIIHIJIMHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYaromIMXCs IMOCEIIeHUs JEKIUW, aKTHUBHON
paboThl Ha JA0OpPATOPHBIX 3aHATUSX, BBITIOJHEHUS BCEX YUE€OHBIX 3aJaHHWi TMperojaBaTes,
03HAKOMJIEHHUSI C OCHOBHOM U JIONOJIHUTEIBbHOM JIUTEPaTypOHl.

3anuch JeKHMU — oJHa M3 (OpM aKTHUBHOW CaMOCTOSITENBHOM pabOThl OOyuarouuxcs,
TpeOyroIasi HABHIKOB U YMEHHUSI KPaTKO, CXEMAaTHYHO, MOCIE0BATEIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 00001IeHHs, POPMYIHPOBKUA. B KOHIIe JEeKIUU MperoaaBareib
ocTaBlisieT BpeMs (5 MHHYT) Ui TOro, 4TOOBI OO0ydYaromuecs HWMENIH BO3MOXKHOCTh 3a/1aTh
YTOUHSAIOIIME BOMNPOCHI MO H3y4yaeMoMy Marepuany. IM3-3a HEIZOCTaTOYHOrO KOJMYeCTBa
ayIUTOPHBIX YaCOB HEKOTOPBbIE TEMbI HE VYAAeTCs OCBETUTh B TIOJHOM OO0BEME, MOITOMY
IIPEnoiaBarellb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO



paboTy MarucTpaHTOB, PEKOMEHAys Ty WIM HHYIO JuTeparypy. Kpome sTtoro, ans nydiiero
OCBOCHMS MaTepHaja M CHCTEMAaTHU3allid 3HAHUN 10 JIUCHMIUIMHE, HEOOXOAMMO IOCTOSHHO
pa3buparh MaTepuaibl JEKIUI M0 KOHCIEKTaM U y4eOHbIM nocoOusmM. B cioyuae HeoOxoaumocTu
oOpallaThcs K IIpernojaBaTelio 3a KOHCYJIbTalue.

[ToaroroBka Kk JIaDOPATOPHBIM 3aAHATHSIM.

[Tpu moAroToBKe K 1a00paTOPHBIM 3aHATHIM MAaruCTPAHT JOJIKEH H3YYHTh TEOPETHUECKUI
MaTepuai MO TeMe 3aHsATHs (MCIOJIb30BaTh KOHCIEKT JICKIHH, U3YyYUTh OCHOBHYIO JINTEPATypy,
O3HAKOMUTHCS C JIOMOJHUTEIHHON JIUTEPATYPOH, PHU HEOOXOTUMOCTH JTOTIOTHUTH KOHCIEKT, Jeias
B HEM COOTBETCTBYIOIIME 3alUCH U3 JIMTEPaTypHBIX HCTOYHUKOB). B ciyuae 3aTpynHeHuw,
BO3HUKAIOIIUX MPU OCBOCHUHU TEOPETHMYECKOr0 MaTepHualia, MarucTpaHTy clieAyeT oOpamiarbes 3a
KOHCYJIbTAllMe K mpernojaBarento. Mas Ha KOHCYIbTalMIO0, HEOOXOAMMO XOPOIIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3zbsiCHEHUSI.

B nauane mabopaTopHOro 3aHATUS TNPENOAABATENb 3HAKOMHT MAarucTpaHTOB C TEMOM,
orjamaeT IJiaH MPOBENCHUS 3aHATHUS, BBIIACT 3a7aHue. B xone BbIMOIHEHHs] pabOThl MaruCTPaHT
MOYET OOpaTUTHCS K MPEIoIaBaTelio 32 KOHCY/IbTAlMeH Wi pa3bsiCHeHUsMH. [Ipy BBITOTHEHUH
paboT MaructpaHT odopmiseT anbboM (TeTpanb) Mo JabOpaTOpPHOMY MPAKTUKYMY, KOTOPBIN
caeTcs Ha MPOBEPKY B KOHIIE CEMECTPA.

Pe3ynbTathl BBIMOIHEHUS J1a0OPATOPHBIX padOT OLIEHUBAIOTCS B OaijiaX, B COOTBETCTBHH C
0aJIbHO-PEUTUHIOBOM CUCTEMOI YHUBEPCUTETA.

[ToaroroBka Kk yCTHOMY OmpocCY.

[Ipr mOATrOTOBKE K YCTHOMY ONPOCY HEOOXOIMMO HM3YYHTh TEOPETUUYECKHN MaTepHal Io
muciumiiae. C  1enpl0  OKa3aHUS IOMOINM MAarucTpaHTaM IMpU TMOATOTOBKE K 3aHATUSAM
IPEero/IaBaTesIeM MMPOBOAUTCS TPYIIOBAsi KOHCYJIBTAIHS C [ENbIO0 Pa3bsiICHEHHUS] HAN0O0JIee CII0KHBIX
BOIPOCOB TEOPETUYECKOTO MaTepHara.

[TonroToBka K AOKJIAAY € Mpe3eHTALHENH.

Jloknanpl nenaroTcs € ILENbl0 MPOBEPKH TEOPETHYECKHX 3HAHWM O0O0ydarolerocsi, ero
CIIOCOOHOCTH CaMOCTOSITENIbHO NpHOOpeTaTh HOBBIE 3HaHMS, padboTaTh ¢ WHGOPMALMOHHBIMU
pecypcamu U U3BJIEKaTh HYKHYI0 HHPOPMALHUIO.

[TpomomKUTETFHOCTH TOKJIAIa He JOJDKHA MPEBIIATh S MUHYT. TeMy J0KIIajga MarucTpaHT
BBIOMPAET M0 JKEJIaHUI0 U3 MPEAJIOKEHHOTO CITUCKA.

[Ipy TOATOTOBKE MOKNIaZa MAarucCTPaHT JOJDKEH W3YYHTh TEOPETHUECKUH MaTepuall,
UCTOJIb3Ysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPATypy, 00s3aT€IbHO COCTABUThH IJIaH JOKJaza
(IepeyeHp paccMaTPUBAEMBIX MM BOIIPOCOB, OTPAXAMOIIUX CTPYKTYPy U IOCIEIOBATEIHHOCTD
MmarepHaina), HOArOTOBUTH IPE3CHTALUIO.

BeicTymiieHre  IOIDKHO — CTPOUTHCS  CBOOOTHO, YOEAWTENbHO W  apryMEHTHpPOBAHO.
[IpenonaBatens ciaeanT, 4TOOBI BBICTYIJICHHE HE CBOAMJIOCH K IPOCTOMY BOCIPOU3BEIECHHIO
TEKCTa, HE JOMYCKAeTCs MPOCTOE YTEHHWE COCTABIIEHHOTO KOHCIEKTa IOKJIana. BeicTymarommid
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayJUTOPUU U TUCKYCCHUH.
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