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1. I_Ie.]'[l/l H 3a1a4M OCBOCHUA TUCIHUIIJINHBI
HGHB OCBOCHHUA IOUCHHUIINIMHBI — O3HAKOMJICHUC aCIUPAHTOB C COBPCMCHHBLIMHU MCTOAaMU
MOJICKYJIAPHO-TCHCTUYCCKUX I/ICCJIC[[OBEIHI/II\/JI 1 00JJaCTIMH UX IMPUMCHCHMUA.

2. MecTo THCHMILINHBI B CTPYKTYpP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
CDaKy.]IBTaTI/IBHaSI JUCHUIIIINHA — HGO6SI33T€JILHEISI AJI1 U3YUCHUA.
[Tepuona ocBoenus — 4 cemectp.

3. BxoaHble TpeGOBaHHSI /s OCBOEHHSI JHCHMILUIMHBI (MOAYJisl), NMpeABapUTeIbHbIE
yCJI0BUA

3HATD: coBpemMeHHbIE METO/IbI MOJIEKYJIIPHO-TEHETUUECKUX UCCIIETOBAaHUI JJIsl BBIPAOOTKU
MPaBUJIBHOTO HAY4YHOro O0O0IEeOMOJOTHYECKOIO0 MHUPOBO33PEHUS U Uil KOPPEKTHOM U
MIPAaBUJILHOM IIOCTAHOBKY DKCIIEPUMEHTOB.

YMETD: npuMeHUTs METOIBI LISl PEIICHMS 3a]1a4, TIOCTABIECHHBIX B CBOEM HCCIICJOBAaHUM.
BJIAJIETD: OCHOBHBIMM HAaBBIKAMH ITOCTAHOBKM JKCIIEPUMEHTA C HCIOJIb30BAHUEM
MOJIEKYJISIPHO-OMOIOrMUECKUX METO/I0B.

4. TlepeyeHb KOMIIETEHUM BBINYCKHHUKA ACHHPAHTYPbI, HA (OPMHPOBaHHE KOTOPBIX
HANPAaBJIEHO 0CBOEHHE TUCHUILINHBI

CriocoOHOCTh TeHEepHpOBaTh TEOPETHUYECKHE 3HAHUS U OCBAWBATh COBPEMEHHBIE METOJIbI
(yH1aMEHTAJIbHBIX U MIPUKIATHBIX UCCIEA0BAHNHN MO HAYYHOH CIIeNaIbHOCTH;

5. Ilnanupyemble pe3yabTarTbl 00y4eHHS] MO AUCHHUILIMHE (MOIYJI0), COOTHECEHHbIE €
IUIAHNPYeMbIMH pe3yJbTaTaMu OCBOEHHUS o0pa3oBaTe/bHOM NPOrpaMmblI
(KOMIIETEHIIUSIMH BBINIYCKHUKOB)

3HATD: cepBuchl moucka HaydHOH HHpOpMAIMM B 00JaCTH MOJIEKYJISpHOM OHojoruwy,
COBPEMEHHBbIE METO/bl MOJEKYISIPHO-TEHETUUECKUX HCCIIEeIOBAaHUMN; MPHUHLMUIBI aHaIn3a
JAHHBIX M WHTEPIpETalud pe3ybTaTOB, MOJIYYEHHBIX C HCIOJIb30BAaHHUEM MOJEKYJISPHO-
TeHEeTUYECKUX METOIO0B.

YMETb: ucnosb3yss TEOpeTHYECKHE 3HAHMS, CpPEJICTBA M CEPBUCHI TNOMCKA W aHAIN3a
HaydHOUW HWHQOpMalUM TEHEPHPOBATh HEOOXOAMMBIC 3HAHUS W CBEIEHUA B 00MacTH
MOJIEKYJISIPHON OHOJIOTHH; MPUMEHUTh COBPEMEHHBIE METOAbl MOJEKYJISIPHO-TEHETUYECKUX
UCCIeI0OBaHUM Ui perieHus: GyHIaMEeHTAIbHBIX U MPUKIAIHBIX HAYYHO-HCCIIeI0BATEIbCKIX
3a/1a4 B 00J1acTH OMOXUMHUMU.

BJIAJIETDB: HaBbIKaMu CcaMOCTOSATEIBHOW pabOThI ¢ JIMUTEpaTypoil, MOWUCKA W aHalu3a M
00001IeHUST TEOPETUUECKON M METOJ0JIOTMYECKO MHPOpMAIMK B 00JIACTH MOJIEKYISIPHOMN
OHOJIOTHY,

MOJIEKYJISIPHO-TEHETUYECKUMH ~ METOJIaMU U3YYEHHUs CTPYKTYpPbI, CBOMCTB M (DYHKIIHA
COeIMHEHUIN OeNKOBOW MPUPOIbl, HABHIKAMU TOCTAHOBKU U MPOBEACHUSA IKCIEPUMEHTa C
WCIIOJIb30BAHUEM  MOJICKYJISIPHO-TEHETUYECKUX  METOJOB, MeToJamMu  oOpaboTKu
WHTEPIPETAIMH Pe3yJIbTaTOB, MOJYYEHHBIX C MCIOJIb30BAHUEM MOJIEKYIISIPHO-TE€HETUYECKUX
METO/IOB.

6. O0beM AUCHUIIMHBI U BUAbI Y4eOHBIX 3aHATHI (B BUE TA0IMIbI)

OOmiass TpyIOEMKOCTh IUCHMILTAHBI COCTaBIseT 6 3a4eTHBIX EIAMHMII, YTO COCTaBIsET
216 gacos.

. OO6bem yacoB / 3a4€THBIX
Bun yae6HOM paboThI
e IHHI]
O0beM TUCHUILTHHBI (BCETO) 216/ 6 3.e.
AynutopHas ydeOHast Harpy3Ka (BCero), B TOM 4HcJe: 144 [ 4 3e.
JIEKINU 36




MPAKTUYECKHUE 3aHATHS 108

CEMUHAapPLI -
CamocrostenbHas paboTa acipanTa (BCero) 721 23.e.
BI/II[ HUTOTOBOI'O KOHTPOJIA IO JUCHHUITIIINHE 3aueT

7. CTpyKTypa IMCUMIUIMHBI MO0 TeMaM (pa3iejiaM) ¢ yKa3aHHeM OTBeJ€HHOr0 HAa HHX

KOoJIH4YeCTBA aAKaACeMHUYCCKUX YacCoB,

KOHTPOJIA
[Ipunoxxenue

8. Conep:xanue TeM (pa3/1esioB) AU CHUIIIHHBI

JIex1IMoOHHbIE 3aHATHSA

BUJIOB Y4YeOHBIX 3aHATHH, (opM TeKyllero

Ne

Tema 3austus

Koi-Bo
qac.

Opranu3anus renoma, nHGopManronHbsie MoJiekyisl renoma (JJHK, PHK).
Crpykrypa xpoMarrHa. XpOMOCOMBI. ['€HBI 3yKapHOT: MO3an4HOE
ctpoenue. [loBropsronuecs nocienoBaTeabHOCTH. M30X0Pbl,
METUJIMPOBAHUE, TUIIEPUYBCTBUTENbHBIE caldThl. Permukanus JTHK.
®epMenTsl, yuactByromue B perukanuu JJHK. PennmukatuBHoe
metunupoBanue JJHK. Tpanckpunuus. CTpyKTypa 3yKapuOTHYECKOTO
npomoTtopa. Tunel PHK- nonumepas y 3ykapuoT U CUHTE3UPYEMbIE UMHU
PHK. ®akropsl TpaHckpunimu. MeauatopHblii KOMIUIEKC TPAHCKPHUIILIMH.
DOnxaHcepsl u cannencepsl. JJHK-cBsa3pIBaromnye 6ei1ky, yuacTBYIOIINE B
PEryIslUy TPAHCKPUIILIUU: OCJIKU, COJIeprKallie FTOMEOJOMEHBI,
JEHIIMHOBYIO «3aCTEeXKKY», «IIUHKOBBIE Maiblb». OcoOOeHHOCTH
OpraHu3aIiy F€HOB Y MPOKAPUOT U 3YKapuOT. MeXaHU3Mbl peryisiuu
skcnpeccuu renoB. Hekomupyromue PHK: oTkpbiTHE, OCHOBHBIE BU/IBI
(pubocomusie PHK, TPHK). Mansie nekoaupyromue PHK. Penapanus
JHK.

10

Mertonel uccnenoBanus remoma. [lonuMepasnas nenHas peakuus.
Hcnonp30Banue nNoauMepasHon HUENHOW PEAKIUM ISl SIIUTE€HETUYECKUX
nccnenopanuii (Metmicnenududeckas [P, Meruncniennduaeckas TP
co craructruueckumu GC-6orateiMu npaiitMepamu, MeTHiIcenudruyeckas
I1LIP co cneunduueckumu npaiimepamu). [1LP B pexxume peanbHOro
Bpemenu. CexBenuposanue JIHK. CexBennposanue no CaHrepy.
IMupocexBenupoBanue. NGS cexBeHHpOBaHUE.

Metonel  uccnenoBaHus —TpaHckpunroma. OOpaTHas — TpPaHCKPHUIIIIMSL.
®epmeHnT peBepraza. CunHte3 KommuieMeHTapHoi 1enu. Co3maHue
oubmmorexk kJIHK. Hopmanmuzanus 6ubmmorex xAHK. OT-IILIP. IILP B
peXuMe peanbHOro BpeMeHH. Mertoa nuddepeHInanTsHOTO  ACILIes.
Meton SAGE. Meron EST. T'ubpumuszanvoHHBIE METOABI IS
uccnenoBanus Tpanckpuntoma: Nothern-blot, MukpoummnoBsie TeXHOIOTHH,




sanura ot PHKa3, dayopecuentnas rudpumusamnus in situ (FISH). NGS
CCKBEHHPOBAHHUE JIJISl aHAIM3a TPAHCKPHUIITOMA.

W3MeHunBOCTH ¥ MOOWIBHOCTH reHoMa. Ilomumopdubie  calThl
pecTpuKIMH. MHKpPOCATEIIUTHBIE W MHUHUCATEIUIUTHBIE MOBTOpPHL Alu
IOBTOpPEl B TreHoMme. PerpoTpancna3zoHsl. OJHOHYKIEOTHUIHBIE 3aMEHBI.
Metopl  BBISIBICHHS TE€HOMHOIO  MOJIMMOP(PHU3Ma, HCIOJIb30BAaHUE
FEHETUYECKUX MapKepOB JJIs OLEHKU reHeTudeckoro pazHoooOpasust (I1LIP-
[TIP®-ananu3, MUKpOCATSIUTMTHBIN aHaMm3, auienb-crenuduyaeckas [T1P,
noymMopdu3m  koHpopmanmu omgHouenoueyHor JIHK, auckpumuHamms
ayutenedt o kpuBbIM aBnenus (HMR)).

ba3el HykileoTHAHBIX TOocnenoBarenbHocTel. CTaTUCTUYECKUE TPOTPaMMBbl
JUISl aHAJIM3a TEHETUYECKUX XapaKTEPUCTUK TOIYJIISIIAN.

Hrtoro

36

[IpakTrueckue 3aHATHS

Ne

Tema 3austus

Koi-Bo
qac.

Metons! Beiienerus u ounctku JJHK mrazmua. Metoasl BeIIeISHUS U
ouncTku sykapuotudeckoi JJHK. Merone! Beiaenenust u ounctkn PHK,
MPHK. Ouenka kayecTBa M KOJIMYECTBA BBIICIICHHBIX HYKJIEHHOBBIX
KHCJIOT. DIeKTpodope3 HYKIEHHOBBIX KUCIIOT.

18

@epMeHTHI, TPUMEHSEMBIE B MOJIEKYJISIPHO-TEHETUYECKOM HCCIIET0BAHNM.
Pecrpukrasser: 1, I1 u Il TumoB.  M3ommzomepsl. 3meHeHue cybcTpaTHO
CHEeIU(pUUYHOCTH PECTPUKTA3 B HEONTUMAIbHBIX ycioBusax. I[loctpoenue
PECTPUKLIMOHHBIX KapT.

JAHK-metnia3pl, HX  HCHOJB30BaHUE JUIsI  IOJIYYEHHS]  KPYIHBIX
pectpukuuoHHbix  ¢parmenroB  JIHK.  JIHK-nwraser.  Mexanusm
nurupoBanus JIHK T4-JIHK-nurazoii.

JIHK-3aBucumas JIHK-monumepasza I E.coli u ee pparment Knenosa. Mx
WCIIOJBb30BAHUE JUISI BBEJIEHUS KOHIIEBOM paJUOAKTUBHOM  METKH,
«3aryrienusd» koHoB JIHK u nuk-tpancmsuuu. Tepmocrabunbubie [JHK-
3aBucuMsblie JIHK- nonmmrmepassbi.

PHK-3aBucumeie JIHK-nosmmmepassl (0OpaTHBIC TPAHCKPHUIITA3hI), UX
ucnosb3oBanue s noxydenus kJIHK. O6paTHas TpaHCKpUIIIHS.

HOHI/IMepaSHaH LOCIIHAasA pCaKus. HOJ'II/IMepa3HaH LOCIIHad pCaKluAa B
PEKUME PCaJIbHOI'O BPCMCHHU.

18

[TLP-TT/IP®-ananu3, MUKpOCATEINTUTHBIN aHAIN3, aJljIeb-crienupuIecKas
[P, momumopduszm kordopmanmu oanonenoyeunoit JJHK,
JTMCKpUMHUHALNSA ajuteneit mo kpuBbiM iainerus (HMR).

34

CexBenupoBanue [IHK. CexBenupoBanue no Canrepy.

PaGora B Oa3e HYKJIICOTUIHBIX MOCJIeI0BaTEIbHOCTEIA.

O3HaKOMJICHHE C nporpaMmmamu JIjig z[maﬁHa HpaﬁMepOB X 30HJ0B OJIA
ITLIP (Primer Premier 5.0 u Beacon Designer 3.2). KoncrpynpoBaHnue
IIpaiMepoB U 30H0B.

YCTHBIN OIpoC Ha TEMY:. MCTOA PCIIOPTCPHOTO I'CHAa H €TI0 UCIIOJIB30BAHUC

5




B OHMOJIOTHUECKUX HCCIEA0BAaHUAX. MeTo/abl BH3yaln3auuu (parMeHTOB
JHK.
Cemunap-koHpepeHuus Ha TEMY: UCII0JIb30BaHUE peakuuu

o MUHHUCEKBEHUPOBAHUS ISl UACHTU(PHUKAIIMH TOYSYHBIX MTOJIUMOP(HU3MOB. 2
Cemunap-nuckyccus Ha temy: JIHK-mmarnoctuka HaciaeAaCTBEHHBIX

10. | 3aboneBanmii. ['eHeTMyeckoe CHEIJIEHME M KapTHUPOBAHWE T'€HOB. 2
[Iporpamma «I'eHoM yenoBeKa»
Cemunap Ha Temy: mnareHroBanue JIHK-mocnenosaTenbHOCTEM.

1L I'enetnueckue 0a3pl JaHHBIX. 2
YCTHBIA Ompoc MO TeMme: CTPYKTYPHO-(YHKIMOHAJIbHAS OpraHU3alus U

12 nonuMopdusm mutoxonapuanbHoi JITHK skxMBOTHBIX. 2
CemuHap Ha TeMy: CTPYKTYpHO-(QYHKIMOHA&JIbHAasg OpraHu3alus U

13. nonuMopdusm pudocomuoit IHK KUBOTHBIX. 2
VYCTHBI ONpOC MO TeMe: MHUKPOCATEJUIMTBI M TOIMYJSIIUOHHBIE ACTIEKThI

14. Cy/1e0HOM METUITNHBI. 2
CemuHap-nuckyccuss Ha TeMy: OTHHYeckas reHomuka. JIHK wmapkepsl,

15 HCIIOJIb3YEMbIE B S THOTEHOMUKE. 2
BrinonHenne KOHTPOJIbHOM pabOThl HAa TEMY: T'€HbI OCHOBHOT'O KOMILJIEKCa

16. TUCTOCOBMECTUMOCTH U MX UCIIOJIb30BAaHUE B STHOTEHOMUKE. 2

Hroro 108

9. Meroauveckue MaTepuasbl 1Jisl TEKYIIETr0 KOHTPOJIS
TecTsl Mo TeMe «XpaHEHHUE U 3aIIUTa TEHETUYECKON HHDOPMAITINY
Bormpock! k KOHTpOJIbHOM paboTe 1o Teme «BpieneHne 1 0UnCTKa HyKJIEHHOBBIX KUCIOT

Bonpocsl kK yCTHBIM OIpocam

BoOoo~Noa~wdE

11.
12.

0.

HcTopusi BOBHUKHOBEHUS U Pa3BUTHS MOJIEKYISIPHONH OMOJIOTHH.
MouiekynspHble OCHOBBI T€HETUYECKONW PEKOMOWHAIINY U €€ BUJIBIL.
3HaueHne MOOMIBHBIX JIEMEHTOB B 3BOJIIOIUH.

Tpanckpunuus y 3yKapuor.

Crpykrypa pubocom. TpaHcsus.

JHK: koaupyromue u Hekoaupyromue ydyactku. CaremumtHas JHK.
Perynstopasie 061acTH T€HOB.
WNHTpOH-3K30HHAas Opranu3anus TeHoB 3yKapuoT. CIUlaiiCUHT.

OCHOBBI T€HETUUECKON U3MEHYMBOCTH. XPOMOCOMHBIE U T€HHBIE MYTALINH.
ONUreHeTnyecKass '3BMEHUYMBOCTb. MOJIEKYJISIPHBIE OCHOBBI SIUI €HETUYECKOU
M3MEHYUBOCTH.

['eneTnueckas HHXKEHEPUSL.
I'ennas tepamnus.

Temsb! pedepaToB:

1.
2.

No ok

IIporpamma «I'eHOM yenoBeKa».

Paznuunbie MEXaHHU3MbI crjaicuHra. ABTOCIIIACHHT. Trans-craaiCUHT.
AJNbTEpHATUBHBIN CIIJIAfiCUHT. Pomnb aJIbTEPHATUBHOIO cIiaficuHra B
(GYHKIMOHATIBHON aKTUBHOCTH OEJIKOB.

PHK-untepdpepennms. si PHK. mi PHK. Hcnons3zoBanue PHK-unTepdepennnu B
OMOJIOTHYECKUX IKCIIEPUMEHTAX.

Peoprannszanus xpoMaruHa U peryisinus 3KCIPEeCCUU TEHOB.

XUMUYECKUN CUHTE3 OJIUTO- U MOJUHYKIECOTHIOB.

EcrecTBeHHBIN, XUMUYECKAN U PAAUOLIMOHHBIN MyTareHes.

PenaktupoBanue renoma ¢ CRISPR/Cas9




8.

9.

10.

[ToyueHnne HOKAyTHBIX/TPAHCTEHHBIX MbIIIeH. X ucnonb30BaHne B OMOJIOTUYECKUX
1 OMOMETUIIMHCKUX SKCIICPUMEHTAX.

Kapruposanue renoma uenoseka. MeTompl.

Kapruposanue renoma pacreHuii. MeTompl.

10. MeToanyeckue MaTepuajbl A1 OLEHMBAHUS MTOTOBBIX Pe3yJbTATOB 00Y4YeHHUSs MO
AUCHMILINHE
Bomnpocsr k 3auety

1.

2
3.
4.
5

~No

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,
25.
26.
217.

28.
29.

MeTop! BEIICICHUST W OYUCTKUA HYKJICMHOBBIX KHCIIOT.

Metob! BoiiesieHus ¥ ounctku JJHK miazmu.

Merons! BEIACIECHNS U OYUCTKH dykapuoTrndeckoit JJHK.

Metoas! Beiaenenus u ounctku PHK, MPHK.

OreHKa Ka4ecTBa U KOJIMYECTBA BBIICTICHHBIX HYKJIEMHOBBIX KHCIIOT. DIeKTpodopes
HYKJIEMHOBBIX KHCJIOT.

depMeHTHI, TPUMEHSIEMbIE B MOJIEKYISIPHO-TEHETHUECKOM HCCIIEIOBAHUU.
Pectpuxraser: I, 11 u III Tunos.

M3omm3omepel.  M3meHeHnwe  cyOcTpaTHOM — cneqU(UYHOCTH  PECTPUKTa3 B
HEONITUMAJILHBIX yCIIOBHX. [locTpoeHre pecTpUKIIMOHHBIX KapT.

JQHK-metnia3el, MX HMCHOJb30BaHUE YISl TOJMYYCHHUS KPYMHBIX PECTPUKIIMOHHBIX
¢dparmenToB JIHK. JIHK-nmuraser. Mexanusm nuruposanust JJHK T4-JIHK-nmurasoii.
JIHK-3aBucumas JIHK-momumepaza 1 E.coli u ee d¢parmentr Krnenoa. Ux
WCTIONIb30BAHUE ISl BBEJICHUS KOHIICBOW pAgMOAKTHUBHOM METKH, <GaTYIUJICHUS
koHnoB JIHK wu wnuk-tpancmsmuu. Tepmocradbunsubie JHK-3aBucumbie JIHK-
MTOJIMMEPA3BI.

PHK-3aBucumeie JIHK-nosmmmepassl (0OpaTHBIE TPAHCKPHUIITA3hI), UX UCTIOJIH30BaHUE
qu1st momydenus k/IHK.

Mertons! nccnenoanus reHoma. [lonumepasnas nenHas peakuusi.

Cosganue oubanorek JTHK.

Meto1bl OLIEHKH OJHOHYKJICOTHAHBIX 3aMeH JJHK.

[Tomumopduzm kordopmaruu ogronenodeunon JJHK.

Amnens-crienuduaeckas ITLP.

[Tomumopdusm e pecTpuKHOHHBIX pparmenToB (ITAPD).

JIMCKpUMHHALIKS ajutesiei mo kpuBsiM 1uiasienus (HMR).

CexBeHUPOBAHMUE.

Hogsie Texnomnorun cekBenupoBanusi. QTL-ananus.

Mertoap! uccnenoanus Tpanckpuntoma. OT-IILP. Co3nanue 6ubamorex kJIHK.
Hopmanuzanus oubnuorek kIHK. ITLP B pexxume peasibHOro BpeMeHH. MeTo 1
muddepennmansaoro aucries. Meton SAGE.

Meton EST. 'ubpuansanioHHbie METOIBI TSl UCCIIeI0BAHUS TPAHCKPUIITOMA:
Nothern-blot, mukpounniossie TexHnosoruu, 3amnmra oT PHKas3, diayopecientHas
rubpuau3ars in situ (FISH).

Hcnonp3oBanne MOJEKYISIPHO-TEHETUYECKUX METOJIOB B MOMYJISLIUOHHBIX
nccnenoBanusax. Xapakrepucruka JIHK mapkepoB. MuKpocaTeUIMTHBIN aHAIU3.
PAIIJ] ananus.

AFLP ananus.

ITJIP®-ananus.

Hcnonp3oBanne noauMepazHoi ENHOM peakInu sl SITUT€HETUYECKUX
HCCIIEI0BaHUN.

Mertuncnenuduaeckas ITLP.

Mertuncnenuduueckas [P co cratuctnueckumu GC-6oratsiMu npaiimMepamu.
Mertuncnenuduueckas [P co cnemmduueckumu npaimepamu.

11. YueGnas 1uteparypa



IIepeyeHb OCHOBHOM JIUTEPATYpPHI

1) Darbre Ph.D. Basic molecular biology: essential techniques. John Wiley&Sons. 2001.
194 p.

2) T'muk b., IMactepnak J[x. MonekynspHas OHOTeXHOJOTHS. [IpUHIMIBI U TPUMEHEHUE.
Ilep. ¢ anrn. M., Mup. 2002. 589 c.

3) MHure-Beuromos. ['enetrka ¢ ocHoBamu cenekiuu. CI10.: M3a-so H-JI, 2010. 720 ¢. M.

4) JlebeneBa M.A., TBoporosa B.E., Tuxoaees O.H. DnureneTrnuecKkrue MEXaHU3MbI U HX
poJib B pa3Butuu pactenwmii // ['enernka. 2017. T. 53, Ne 10. C. 1115-1131.

5) Jlroun b. 'enbr. M.: bunowm. Jlaboparopus 3nanuii. 2011.

6) Manuatuc T., Ppuu 3., ComOpyk Jk. Meroabl TEHETHUECKOH WHIKCHEPHH.
MounekynspHoe knoHupoasue: Ilep. ¢ anra. M.: Mup, 1984. 480 c.

7) MonekynsipHas KiuHUYeckas auarHoctuka. Metoael Ilep.c anrn. / Iloxg pen. C.
XeppunrroHa, Jx. Makruto Mio: Mup, 1999. 558 c.

8) MouekyasipHO-TEeHETUYECKHEe W OMOXMMUYECKHE METOJbl B COBPEMEHHON OWOJIOTHU
pactenuii / mon pen. Kysuneunosa B.Bn, Ky3nerosa B.B., Pomanosa I''A. M.: bunowm.
JlabopaTtopus 3Hanui, 2011. 487 c.

9) HyxknenHossie kuciotel oT A 10 S1. Penaktop C. Miomiep, M. bunowm. 2013.

10) IaBnor C./I., )KuoroBckuii JI.A. BrisiBiieHHE aJIebHBIX BAPHAHTOB
MUKPOCATEIUTUTHBIX MapKEPOB METOJAMH KAIMJUTIPHOTO U TPATUIIHOHHOTO
annekrpodopesa // 'erernka. 2016. T. 52, Ne4. C. 482-487.

11) Pe6puxos [1.B. TP B peasprom Bpemenu. M.: bunom. 2008. 216 c.

12) Cumnrep, I1. bepr I'enst u reromsl (B 2-x Tomax) M. Mup. 1998.

13) Cnupun A.C.. MonekynsipHast ouosiorusi. CTpyKkTypa 1 OMOCHHTE3 HYKJICUHOBBIX
kucnoT. M: Beicmas mkona, 1990.

14) Croupun A.C.. MonekynspHas 6uosnorus. Pubocomsl 1 6nocuuTes 6enka. M:
Axanemuka, 2009.

15) Tomuwmesa JI.B., ®enopernko O.M. Metoandeckue moIX0bl U H3YUCHHS
MOJIEKYIIApHBIX Mexann3mMoB anantaruu // Tpymer KapHIL PAH. 2014. Ne5. C. 30-43.

16) Ilyxo A.T"., Becemos A.A., FOpseBa E.H., Bonkosa H.B., Illabanos I'.A., Peibuenko
A.A., Ilourapenko E.B. Dnurenernka u cnocoOsI ee peanuzaruu // CHOUpCKU HAyIHBIN
MenuuuHckui xypHait. 2017. T. 37, Ne 4. C. 26-36.

[lepeueHb AOMOJHUTEIIBHOM JIUTEPATYPHI

1) AmnronoBa O.C., KopueBa P.A., benos 10.B., Kypoukun B.E. DddekTHBHBIC METOIBI
BbIJICJICHUS] HYKJICMHOBBIX KUCJIOT JJISl IPOBEIACHUSI aHAJIM30B B MOJICKYJISIPHOM OMOJIOTHH
// Hayunoe npubopoctpoenue. 2010. T. 20, Nel. C. 3-9.

2) PyouosaI'.A., [Tonomapesa E.B., Adanacses K.U., [1laiixaes E.I'., Xonomxosa M.B.,

3) Cronmosckuii HO.A. TTonmymsAHOHHO-TEHETHYECKHE OCHOBBI COXPaHCHHS TE€HO(MOHIOB
JIOMECTUIIMPOBAHHBIX BUIOB YXHBOTHBIX // BaBUIOBCKMI KypHAT TEHETHKH W CEJEKIUH.
2013. T. 17, Ne 4/2. C. 900-915.

4) XpameeBa E.A. J[lanmpbHue B3aMMOJCHCTBHS B TE€HOMaxX J3YKapHOT W PEryJISus
crutaiicunra. Jlucceprais Ha COMCK. y4. CTENEHH KaHJl. 6uoJ. Hayk. M. 2014.

5) Tarpymes JL.U., KoBanenko T.D. OyHKIUHM HEKOJUPYIOLIMX IOCICIOBATEILHOCTEH
reHoMa muiekonuratoux // Ycenexu ouonorudeckoit xumuu. 2014. T. 54. C. 39-102.

6) Pasun C.B., I'aBpuiioB A.A., VibsiHoB C.B. PerynstopHbie 211€MEeHTbI 3YKAPHOTUIECKOTO
reHoMa, KOHTpOJIMpyolue TpaHckpumnuuio // MonekynspHas Ouonorus. 2015. T. 49,
Ne2. C. 212-223.

7) Pasun H.B., IllecrakoB C.B. I'eHoM mpokapuoT // BaBUIIOBCKHii KypHAI TEHETHKH H
cermeknmu. 2013. T.17, Ne 4/2. C. 972-984.

8) MemMmmi ['M., Cabmuna O.B. «Pa3opBaHHBIe» T'eHbl M CIUTaliciHr // BaBuiioBckwuii
*KypHas reHeTuku u cenekuu. 2014. T. 18, Ne 1. C. 71-80.

9) Kucenesa H.II., Kucener ®@.JI. Dnurenernveckas perysisiius SKCIPECCUU T'eHOB B BUPYC-
aCCOIIMMPOBAHHBIX OITYyXOJISIX YeJoBeka // Ycnexu MoJeKynsapHoi onkonoruu. 2014. Nel.
C. 48-55. https://elibrary.ru/item.asp?id=22662131



http://www.ozon.ru/context/detail/id/1261260/
https://elibrary.ru/contents.asp?id=34040713
https://elibrary.ru/item.asp?id=22662131

12. Ilepeyens pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKAMOHHOH ceTH « AHTEepHeT»
OTtuncTKa HYKJIICHMHOBBIX KUCJIOT

[pexum gocrtymna:
http://www.skygen.com/obzory/13_ochistka_nukleinovyh_kislot_mnogoobrazie_metodov_i
podhodov/ ]

DNeKTpOHHBIN pecypcebl HayuHo 6ubnuoreku KapHIL[ PAH

[pexxum moctyma: http://library.krc.karelia.ru/ ]

OnektponHas HayuHas Oubnunoreka eLIBRARY.RU

[pexxum mocrtyma: http://elibrary.ru/defaultx.asp]

OnekrponHas rooubmoreka ObH PAH
[pexxum moctyma: http://www.sevin.ru/library/]

bubnnoreka o ecrectBeHHbIM Haykam PAH
[pexxum moctyma: http://www.benran.ru/]

OnexTpoHHas Hay4yHast Oubnunoteka Wiley Online Library
[pexxum moctyma: http://onlinelibrary.wiley.com/]

DneKTpoHHas Hay4yHasi OnOInoTeKa N3aaTenbCcTBa Springer
[pexxum mocrtyma: http://www.springer.com/gp/]

DJeKTpoHHas HaydHas OnOIMoTeKa u3aarenbpcTsa Elsevier
[pexxum mocrtyma: http://www.elsevier.com/]

bubnuorpadudeckas u pedeparnBHas 6aza JaHHBIX SCOPUS
[pexxum mocrtyma: http://www.scopus.com/]

Hammonansnas 6ubmmoreka Pecnyonuku Kapenus
[pexxum mocrtyma: http://library.karelia.ru/]

Memuko-6rooruueckuii vHpopMaIMOHHbIH mopTail U morckoBas cucrema Medline
[pesxum mocryma: http://www.medline.ru/medsearch/]

Haunonanenas oudmuorexka CIIIA no Memunuuae PubMed
[pesxum mocrtyma: http://www.ncbi.nlm.nih.gov/pubmed/]

13. MaTepuajbHO-TeXHHYECKOe o0ecriedeHmne

ObopydosaHue 0151 MONEKYIAPHO-2eHEMUYECKUX UCCTIe008AHUIL:

Cucrema ITLIP B pexxume peanbHOro Bpemenu, cucrema ananuza PHK 1Q iCycler (Bio-Rad)
Ammmudukarop (tepmornukiep) MaxyGene 11 Therm-1000 (Axygene)

Cucrema Areol u CytoVision Areol SL-50 (Genetix, BennkoOpurtanus)

Cucrema reretrueckoro ananuza CEQ 8000 B kommiekre (Beckman Coulter)

KommuiekcHas nabopatopust uMMyHopepmenTHoro aHanuza AUD-11-01C

Tepmouukiep i ammindukanun HykieMHoBbIX kuciaoT 1000, ncnonnenus C1000 Touch B
KOMIUIEKTE C MOJIyJIeM peakIMOHHbIM onTuyeckum CFX96

Cuctema BbICOKOM 04MCTKH BOJbI Simplicity ¢ Y@ nammnoit

JlaGopatopHas mukponeHTpudyra MiniSpin plus

Mukpornertpudyra-soprekc "Mukpocrnun" FV-2400, 2800 06/muH, potopsl R-1,5, R-0.5/0.2
TepmocTtar TBeproTenbHblil ¢ Taiimepom TT-2 "Tepmut";

Moayns HRM Manager niis aHanu3a KpUBBIX IUIaBJICHUS

bokc mukpoOuosnoruueckoir OezomacHoctu BMb-II-"Jlamunap-C B ucnonnenun BMBb-1I-
"Jlamunap-C.»-1.2

bokc abakrepuanbHON Bo3aymIHOW cpensl it paboTsl ¢ JJHK-mpobamu npu mpoBeaeHuun
[IP-muarnoctuxku BAB-IIIP-"Jlamunap-C."
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TepmocTtar TBepaoTenbHblil ¢ Taiimepom TT-2 "Tepmut".

14. IlepeyeHb JIMIEH3HOHHOIO IPOrPAMMHOI0 o0ecreyeHust

1. Access 2010 Russian Open License Pack NoLevel Academic Edition — nporpamma st
paboTeI ¢ Oa3aMu JaHHBIX,

2. Power Point 2007 — nporpaMma [yisi CO3aHusI TPE3CHTAIHI.

3. ITlaker mporpamMMHOTO OOECTEYEHHUs IS CO3JAHMS M TOMJICPKKH T'C€HETHYECKUX 0a3
nanHbIx Fingerprinting 11 Informatix (Bio-Rad, CILIA).

4. Ilaker mnporpaMMHOro ooOecreyeHusl sl KOHCTPYHPOBAHUS OJUTOHYKJICOTHIHBIX
3oH110B Primer Premier 5.0 u Beacon Designer 8.

15. KpuTepml OLlCHUBAHUSA JAJISA UTOIOBOI'0 KOHTPOJSA IO JUCHUIIJIHHE

Pe3y.]'IBTaTBI 3a4€Ta OLCHHUBAIOTCA HaA <«3auTCHO», «HE3a4YTCHO» II0 CICAYIOIIUM
OCHOBAHUSM:

«3auTeHo» CTaBUTCS, €CJIM OTBET IOCTPOEH JIOTUYHO, B COOTBETCTBUHU C ILJIAHOM,
MOKa3aHO 3HAHWE YHUBEPCAJIbHBIX, OOIIENPO(ECCHOHANBHBIX M  Ipo¢eCcCHOHATBHBIX
BOITPpOCOB, TCPMHUHOB U HOHSITI/II71, YCTAHOBJICHBI COJACPKATCIBbHBIC MCKIIPCIMETHBIC CBA3H,
BBIJIBUT'AaEMBIC ITOJIOKCHU S 06OCHOBaHBI, MIPUBCACHBI IIPUMCEPLI, ITOKa3aH aHAIUTHYECKAN W
KOMIIJIEKCHBIN noaxoJa K PpacKpbITUIO Marcpuajia, CACIaHbI COACPKATCIBHBIC BBIBOJBI,
MPOJEMOHCTPUPOBAHO 3HAHUE OCHOBHOM U JOMOJHUTEIBHOU JIUTEPATYPHI.

«He3aureHo» CTaBHUTCS, €CITM OTBET MIOCTPOCH HE JIOTUYHO, IJIAH OTBETA COOIIOIAeTCS
HEMOCJIC/IOBATEILHO, OTBEYAMOIINNA HE PACKPHITHI MPOPECCHOHATBHBIC 3HAHWUS W YMCHHUS.
Hay4yHoe 000CHOBaHHE BOMPOCOB IOJAMEHEHO PACCYXICHUSMHU IHICTAHTCKOTO XapakTepa.
OTBET CONECPXKUT PsAJ CEPbE3HBIX HETOYHOCTEH W TpyoObix omubok. He oOHapyxkeH
AQHAJTUTHYECKH M KOMIUICKCHBIH TIOJIXOJI K PACKpPBITHIO MaTepualia, CIIeIaHHBIE BBIBOJIBI
MOBEPXHOCTHBI ~ WJIM  HEBEPHBI, HE TMPOJICMOHCTPHPOBAHO 3HAHWE OCHOBHOH W
JOTIOJTHUTEIIBHOM JTUTEPATYPHI.
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Crpykrypa aucuuminHbl "'MeToabl MoJIEKYJISPHO-TeHeTHYEeCKUX MCCieloBaHuil" no TeMam (pa3jaesiam)

[Ipunoxxenue

KonTakTHas paboTa ¢ nmpenopasarenem

CamocrosiTensHast paboTa

Bcero
HawnmenoBaHue pasenoB WK TeM JTUCIUTLTIHB N Bugp! Texym.
yac. |Jlekm. | [Ipakt | Cem. | Buasr Texym. Kontpons | Yac. Bune 3ansaTuii
Ne KonTposns
. VYeTHBINM 0npoc 10 TeMe
XpaHeHHE U 3aIIUTa TeHETHYECKOW HH(pOpMaIN " Pabora c
XpaHeHue U 3auTa .
(3HAKOMCTBO C OCHOBHBIMH TIOHSTHSIMH II0 . JUTEPATYpOH,
TCHETHYECKOM
OpraHu3alliyd TeHOMa, CTPYKType TE€HOB " MOJTrOTOBKA CIUCKA IIposepka
uHdopMmanuu", mpoBepka
JYKapuoT, TPAHCKPHIIIUH, TPAHCIALUN H JUTEPaTyphI 1O BBIITOJTHEHHOTO
pe3yabTaToOB
1 |pemapammu JIHK). O3nakomiieHWE ¢ METOIaMU 42 10 20 . 12 METOJIaM 3a7aHus,
. MIPaKTHYECKUX 3aJaHUH,
Beienenns u ouuctka JIHK, Torampnoit PHK, HCCIEAOBAHUS, IpoBEpKa
BBIIIOJTHEHUE TECTOB Ha
MPHK Dnexrpodope3 HYKIEHHOBBIX KHCIOT. " BBIIIOJIHEHUE pedepara
TeMy "XpaHEHHUE U 3alluTa
Msmepenne koHuentpauuum u unctoTel PHK, N MIPAKTUYECKOTO
TCHETHYECKOM
JHK " 3aJ1aHus
uHopMaImu
YCcTHBIH onpoc 1o Teme Pabora c
"MeToabI NCCIIEA0BAHNS JUTEPaTypoOi, Mposepka
reHoma ", mpoBepKa MOJITOTOBKA CITUCKA POBEp
Merto CCIIeNIOBA] eHoMa (TonMMepas3Has €3yJbTaTOB JUTEPaTypHI 10 BBITTOTHCEHHOTO
TO/BI MCCIEIOBaHHUS TeHoMa (TIOIHUM
2 p 44 8 16 pesy . 20 patyp 3a7aHus,
LIENTHAsI PeaKIysl, CCKBEHUPOBAHME) MIPaKTHYECKUX 3aJaHUH, MeToJaM
IIpOBEpKa
KOHTpOJIbHAs paboTa 1o HCCIIeZIOBAaHUS, POBEp
" pedepara
Teme "MeTtoabl MOJATrOTOBKA
HCCIIeIOBaHUS reHoMa" pedepara




Mertonpl  HCCIENOBaHUS  TPAHCKPHUIITOMA.
(O6patnas tpanckpunmwms, OT-ITLP, TILP B
peKHUME  pealbHOr0  BpeMeHH.  Meron

muddepenimansaoro aucruies. Meron SAGE.

VYeTHBINM 0npoc 10 TeMe

"MeToabI NCCIIEAOBAHNS Brimonenenne [IpoBepxka
Meton EST. 'mOpuan3aniioHHBIC METOABI IS "
38 8 20 TpaHCKpHUIToma', 10 IIPAKTHYECKOTO BBITIOJTHEHHOTO
nccnenoBanus TpaHckpunroMa: Nothern-blot,
MPOBEPKa PE3yNIbTaTOB 3aJaHus 3aJjaHus
MUKPOYHIIOBBIE TeXHOJIOrnY, 3amuTta oT PHKas3, N
. MPaKTHYECKUX 3aJaHUi
¢ryopecuentras rudpuamszanus in situ (FISH).
NGS  cekBeHupoBaHue  [JIsl  aHalKM3a
TPAHCKPUIITOMA).
W3MeHuMBOCTF M MOOMJIBHOCTH TI'€HOMA.
[MomimopdusIe CalThI PECTPUKLUU.
MUKpOCaTeJUIMTHBIE W MHWHHCATEIUIUTHBIE
nmoBTopel.  Alu  mHOBTOPEI B TEHOME. PaG
abota c
PerpoTtpancna3oHsl. OIHOHYKIICOTHUIHBIE . .
VYeTHBINM 0npoc 10 TeMe JINTEPATYPOH, IIpoBepka
3aMeHbl. MeToasl  BBISBICHUS TEHOMHOTO "
H3MeHYNBOCTD U BBINIOJIHEHUE BBIIIOJIHEHHOTO
MOJIMMOp(H3Ma, HCIIOIb30BAHHE T'€HETHYECKUX "
68 8 40 MOOMIIBHOCTH reHOMa", 20 MPAKTHUYECKOTO 3aJaHud,
MapKepoB Uil  OLEHKH  TE€HETHYECKOTrO OBEDKA P a0 sana oBeDKA
IpOB JIbTaTOB JTaHUS IIPOB
pasHooOpaszus (ITLP-ITAP®-ananus, POBEpKa pesy . ’ posep
. MPaKTHYECKUX 3aJaHUi MOJrOTOBKA pedepara
MHKPOCATEIUTUTHBIA aHaJm3, aIIIeIb- epepara
T
cnenuduyeckas M1P, HOJIUMOPHHU3M pedep
koH(popMmarmu  omHomenoueyHod  JIHK,
JUCKPUMHHALNS ajjiesield 10 KPUBBIM IUIaBICHUS
(HMR))
. Brmmonnenue IIposepka
ba3pl HyKIEOTUIHBIX MOCIEN0BATEIBHOCTEM.
22 2 10 Becena mo teme 3ansTHA 10 [IPaKTUYECKOTO BBIIIOJIHEHHOI'O
CratucTuyeckue MporpaMMbl OJis aHaau3a 3aIaHHA 3aaHHI
TeHETUYECKNX XapaKTEPUCTUK ITOIYJIISLINH.
3auer 2 2 0
UTOro| 216 36 108 72
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