degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Mornekynsipaast Guosorus
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: buotexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwil) - luddepeHnpoBanHblii 3a4€T

6 (BeceHHMI) - DK3aMEH

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuuu: 60 gac.
ceMuHapsl: 60 gac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrenbHas padora: 150 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 360, Bcero 3a4. ef.: 8
[IporpamMmy cocraBunu:

0.10. benoryposa-OBunHnukoBa, phd (kanza. Onos. Hayk)
A.C. dyx

[Tporpamma oOCy>/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX TporpaMM PHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuuHCKol Gusnku 15.06.2023



AHHOTANMA
JucuuruiiHa o0y4aeT CTYJJIeHTOB OCHOBaM COBPEMEHHOW MOJIEKYJISIPHON Ouonoruu. JIuciuIuinaa BKIFOYaeT B
cebs JlekunMu U ceMuHapbl. Ha ceMuHapax cTyneHTBl pa3OMpaioT U OOCYKIAlOT BMECTE C MpenoaaBaTesieM
HayyHble myOnukanuu mnocneanux Jjer. Copepkanue Kypca: MoseKynsapHO-OHMOIOTHYECKHE METOJBI;
MornekynsipHble OCHOBBI KaHLIeporeHesa; PasHooOpasue peanuzaliu NPUPOIHBIX MOJEKYN; Perymanus;
Permmukanus u penapanus; Ctpykrypa Oenko; CTpyKTypa U CBOMCTBA HYKJIEHHOBBIX KHCIIOT; TpaHCKPHIIIINS;

TpaHCJ'IFH_H/IH; qDYHKL[I/II/I 66J'IKOB; q)}’HKI_[I/IOHaJILHLIe QJICMCHTBI I'CHOMA, XapaKTepI/ICTI/IKI/I TpaHCKpPUIITOMA.

1. leau u 3apauun

eap AUCUMNIMHBI

- 00yueHHe CTYICHTOB OCHOBaM COBPEMEHHOI MOJIEKYJISIPHOW OMOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHE CTyICHTaMH O0a30BBIX 3HAHUH B 00JaCTH COBPEMEHHOW MOJEKYJISIPHOH OHOJIOrHH,
MOJIEKYJISIPHOM T€HEeTHKH, ONOTEXHOJIOTHH;

- IpUOOpeTeHHE TEOPETHUECKUX 3HAHMN M HABBIKOB B OOJACTH pEIICHMs 3a1ad MOJEKYISpHOU

Ouonoruy;

- KOHCYJITUPOBAaHHE M OKa3aHUE IOMOIIM CTYJISHTaM B OpraHM3allid W TPOBEIACHUH COOCTBEHHBIX
MPOEKTOB, IPOBOJAMMBIX B JIAOOpATOPHsIX 6a30BOii Kadeapsi.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMAaTHYECKUX,
(GU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBbIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYEeCKHE METObI HCCIICIOBAHUIA

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWH Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKHU U OUOJIOTHH

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U 1€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2 YMmeer HaxOAUTh  KIIIOUEBLIC
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

napameTpsbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KA3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoheCCUOHAIBHON ayAUTOPUH B MHUCHMEHHOH W YCTHOU

dhopme

[IK-2.1 Bmameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaIM3a HayYHbIX JaHHBIX




[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei
METOJIOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
— OCHOBHBIC TIOHSTHUS U TEPMUHBI MOJIEKYJISIPHOIN OHOIOTHH;
— OCHOBHbIE MEXaHU3Mbl KJIIETOYHBIX IIPOLIECCOB HA MOJIEKYJISIPHOM YPOBHE;
— OCHOBHBIE 0a3bl JaHHBIX, cofepxamue HHGopMaluio 06 00bEKTax MOJIICKYSIPHON OMOIOTHN;
— pa3IMYHbIE MOAXO/BI ISl PELICHUS 3a4a4 MOJIEKY/ISIPHOM OHOIOTHH;
— 0 TpeHJaX Pa3BUTHA HAYKH B JTAHHOH 00JacTu.
YMETh!
— 3(QQeKTHBHO HCKaTh JUTEPATypy M JPYryr CIENHalbHYI0 WHPOpPMANWI0 B H30paHHON obmactu
HayKH;
— aHaJM3MPOBATh HAYYHbIE CTAThH IO TEME MOJICKYIISIpHON Onosoruy;
— cO3/1aBaTh HOBOCTH 110 M30paHHOM TeMaTukKe;
— TI0JIB30BAThCA CIEUATN3UPOBAHHBIMY 0a3aMH TaHHBIX B N30paHHOM 00J1aCTH HAyKH;
— CO311aBaTh U NPOJABUTaTh COOCTBEHHBIH MPOEKT.
BJIaJICTh:
— HaBbIKamMH cOopa, CHCTEMaTU3allui M aHajn3a HAyYHO-TEXHUYECKOW W JAPYrod MpodecCHOHATBHON
uHpopMaLuy;
— HaBBIKAMHU CaAMOCTOSITEIILHOM PaboThI B 1aboparopuu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Bgenenue B kypc 10 10 25
2 MonekynsipHO-OHOJIOTHYECKUE METOIBI 10 10 25
3 MonexyssipHbIE OCHOBHI KaHI[EpOTreHe3a 10 10 25
4 Pa3znooOpasue peanusanuu MPUPOIHBIX 3 3 6 3
MOJIEKYIT
5 Perymsmus 3 3 6 8
6 Pennukanus u penapanus 3 3 6 8
7 Crpykrypa OeskoB 3 3 6 8
] CrpykTypa © CBOMCTBa HYKJIEHHOBBIX 3 3 6 ]
KHCJIOT
9 Tpauckpunus 3 3 6 8
10 |Tpaucmsmus 3 3 6 8
11 OyHKIIMYU OSIKOB 3 3 6 7
12 |DOyHKIIMOHATBHBIE AIIEMEHTHI T€HOMa 3 3 6 6
13 |XapakTepuCTUKH TPAHCKPHUIITOMA 3 3 6 6
Nroro yacos 60 60 60 150
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennwii)
1. Beenenue B Kypc

[Ipenmer monekyssipHOM Omonoruu. MeToapl CCIeoBaHus cOcTaBa KiIeTku. buonnpopmarnueckue
U OKCIIepUMEHTaJbHbIE  Toxxoibl.  LleHTpampHas ~ 1orMa  MOJEKYJISpHOH  OMOJIOTrHU.
l'enonentupuueckass wmozpenb. COBpEeMEHHOE MpEACTaBICHHWE TeHOB. Peamm3auus reHoMa.
Tpanckpuntom. Ilorenuman xomupoBaHust OenkoB. COBPEMEHHOE COCTOSIHUE MOJICKYISPHOM
Ouonornu. VHTepecHble NpUMEpPbl COBPEeMEHHOW peanu3aunu. CEeKBEHHPOBAHUE CIIEAYIOIIETO
nokonenus. Knonupoanme JIHK. buorexnomorusa. KioHnupoBaHue IKHBBIX OpPraHU3MOB.
TexHonOTHS BRIKIIIOYEHHUS TeHOB. IHIyIIMpOBaHHBIE CTBOJIOBBIC KIETKH.

2. MonekynsipHO-OHOIOTHIEeCKUE METO/IBI

Mertonet anammza JHK. Tenp-anexrpodopes. depMeHTH Ui  MOJIEKYISPHO-OHOIOTUIECKOTO
aHanmu3a. [lomumepasHo-uenHas peakuus. Buaer IIHP. IIHP B peansHOoM BpemeHu. Ilpumepsl
ucnonb3oBanus [ILP. OcHOBBI OAXOMOB COBPEMEHHOTO CEKBEHMPOBAaHUS: NMUPOCEKBEHUPOBAHME,
texHonmorusi SOLID, Illumina, IonTorrent. [lpuMeHeHMe MeToJla MacCHBHOTO MapauICIbHOTO
CeKBeHUpOBaHMA. TapreHtHoe cekBeHupoBanue. AHamm3 ganHbiX. CHiP-Seq. ChiA-PET.
Buexnerounas JIHK. HewnBaszuBnuas nuarnoctuka. CexBeHupoBaHue ocTaHkoB npeBHeit J[HK.
CexBenupoBanue onHou kinetku. Meroasr ananuza PHK. Tlonyuenue uz PHK x/IHK. ['uGpunuzanus
nykienHoBbIX KucnoT. CexBenupoBanne PHK — RNAseq. CekBenupoBanue PHK in situ. Metoast
aHanu3a 6e1KoB. IMMyHOIOTHYECKUE METOABI.

3. MOJ'IGKy.]'IHpHBIe OCHOBBI KAHIICPOI'CHE3a

Uro Takoe pak. CBoHcCTBa OMyXoJeBOW KIETKM. MyTareHe3 M CHocOOCTByOIIUE (DaKTOPHI.
Kanneporene3. MonekynsapHble MexaHU3Mbl KaHueporeHe3a. OHKOTeHbl. MeXaHU3Mbl aKTUBALUH
oHkoreHoB. [Ipumepsr u3BecTHbIX OHKOreHOB: ras, BCR-ABL. I'ensi-cympeccopbl oImyxoieBoro
pocrta. Ilpumepsl u3BecTHBIX OHKOreHOB: RBI, p53. miRNA — OHKOreHbI M TEHBI-CYNPECCOPHI
omyxoneBoro pocra. Iensl pemapamuu JIHK. M3eectneie nmpumepsi: BRCA1, MSH2. Anammuz
MOJIEKYJIIPHOW TPHUPOABI OIMyXOJEBOM KiIETKH. [IpuMeHeHHe COBpEMEHHBIX TeXHOJOrui. IIpoekr
TCGA.

Cemecrtp: 6 (Becennuit)
4. PazHooOpasue peanu3ainy MPUPOIHBIX MOJICKYJI

MexBuaoBoe paszHooOpasue. CpaBHUTENbHas TeHOMHKa W e MeToabl. YeloBeK W IIUMIIaH3e.
BripaBauBanue nocnenoBarenbHocTeid JIHK n Genka. DBomonmonHas Ouosorus. BHyTpuBHIOBOE
pasnoo6paszue. Ilomumopdusm JHK. Opnonykneorunnsiii nomumopdusm — SNP. [Ipoexkr 1000
reHomoB. llonmumopdusM B momynmsmusx 310pOBbIX Jitozneil. BapuabenbHOCTH IKCIIPECCHH T'€HOB
3mopoBbIX Jroned. llomHoreHOMHBIM mouck accommanmii — GWAS. Bapuamus umcna Komui.
dapmaxoreneruka. PemaktupoBanme PHK. Ilocrrpanckpunimonnsie Mogudukanmuu PHK.
[ocTrpancnsuuonHble MOAU(HUKALUU OCIIKOB.

5. Perynauus



Perynsinust akTuBHOCTH reHOB y mpokapuoT. KoHnenuuio onepona. MexaHu3M pabOThI JaKTO3HOTO
orepoHa. Penpeccust cunreza 6enkoB. TpunrodaHoBbiid onepoH. TpaHCKPHUIIIIMOHHAS aTTEHIOAITHSI.
Perynsimust knerounoro SOS-oTBera. Perymsnuns akTHBHOCTH T€HOB Y 3yKapUOTOB M €€ 3HAYCHHE.
PasHuna mexny npokapuoTaMu U 3YKapuoT. TuIbl peryasiMu SKCIPECCUU I'€HOB 3YKapHOT.
TpanckpunuuoHHas perymsauusi. TpaHckpuniuoHHble (akTopsl. PacnpeneneHue BBISBICHHBIX
B3aUMOJICHCTBUN «IIpOMOTOp-3HXaHcep». OpraHu3anus M CTaTyc XpoMarTuHa. ONUICHETHKA.
Onurenernyeckue moaudurauuu. Merenuposanue JHK. MetunupoBanue muTo3uHa W aJeHHUHA.
PacnipocTpaHeHHOCTh METEUPOBaHUS Y Pa3HbIX OpraHU3MoB. YacTOThl JUHYKJIEOTHIOB Y UEIOBEKa.
He3zamunupoBanue MetwnnpoBaHoro muro3nHa. CpG octpoBku. CpoiictBa CpG  OCTPOBKOB.
MexaHHu3MBI PErpeccHy TPAHCKPUMIMU, 00YCIOBICHHOW MeTHIMpoBaHHeM. MeTuna3el. MexaHu3m
HACJICZAOBAaHMs TaTTepHa METWIMPOBaHUS. BONHBI IeMeTHIMpOBaHHS B paHHEM 3MOpHOTEHE3e.
buonornueckne ¢ynknuu wmetunupoBanHoi JIHK. MerunupoBanne npu pake. PemonenwHr
XpoMaThHa. OBOMIOUMA HykJIeocoM. CTpyKTypa KOpPOBBIX T'HCTOHOB. IlocT-TpaHCisiunoHHBIE
MOAU(DUKAIMY THCTOHOB PETYNATOPHBIX N-KOHLOB. Poib MOCT-TpaHCIAMOHHBIX MOAM(UKAIMA
ructoHoB. [IpuHuMn paboTbl “THCTOHOBOrO Kojaa”, €ro HacjieJoBaHUe. DIMUTCHOM. ONHMYTalHs.
HccnenoBanne snureHoMa. OINUI€HETHMKAa M KIOHUPOBaHME. OIUICHETHKAa U KaHIEPOICHE3.
OnureHeTnka u craperue. [locTTpaHCKpUNIIMOHHAs PEryISLuUs SKCIPECCUN TEHOB 3yKapuoT. Bpems
xwu3Hn PHK. Hoseiii kmacc ceRNA. PHK-omocpenoBanHas akTuBanysg TeHOB. AHTHCMBICIOBAS
perymanud. TpaHCISIMOHHAS U OCTTPAHCIISILIMOHHAS PETYIISLMS KCIIPECCUN TE€HOB 3YKApHOT.

6. Permkanus u penapanus

OkcnepumedT Meszenbcona u Crans. JJHK-monmumepaza. OcHOBHBIE 3Tanbl PEIUIMKALMN: MHALAALMS,
snoHramys, TepMuHaiyg. OCHOBHbIE (DEPMEHTHI PEIIMKALMK U UX XapaKTepUCTUKU. PerumkarnBHas
Buika. Jlunupylomas u orcraromas nend. Peanmuzamusi peruMkanuu y npokapuor. PparMeHTh
Oxazaku. Pemnukanums xonbreBoit JHK. Mexanusm pernmkanuy: WHUALWALMSA, SJIOHTAIUS,
tepmuHanus. Perummkanus JJHK mo npuxmunmy karsmerocs konbla. Peanmuzanusi peruimkanuu y
sykapuoT. Hawano pemnukanuu. Termomepsi, Tenomepasza. KileTouHBIH LUK W €ro peryssius.
Pasnuna B pennukanuu y mpokapuoT W 3ykapuoT. Pemapanus. Wcrounukn nospexnenns JTHK.
OcnoBueie moBpexnenust JIHK. HacnencrBennbie 3aboneBanus. bone3HH acconuupoBaHbie ¢
nedexkTaMu CHCTEMBI penapanud. 3adeM Hy)XHa pemapauus, BuAbl. [Ipsmas pemapauus.
doropeaktuBanusa.  Doronmazpl.  OkcuM3WoOHHas —pemapamua.  Mismatch  repair  (MMR).
OKcuM3MOHHAsA pemnapanus: base excision repair — BER, nucleotide excision repair — NER.
[MocTpennukaruBHas pemnapaus. SOS-penaparius.

7. CTpykTypa OemKoB

Hcropust otkpeiTust Oenka. CTpykTypa aMHHOKHCIOTHI. IIpupoaHble M HempupoaHsle «unnaturaly
AMHUHOKHUCIIOTHI. VICTOpUST OTKPBITHS aMMHOKHUCIIOT, WX Ha3BaHus. Kiaccuukanuss aMHUHOKHUCIIOT:
CTPOEHHIO OOKOBOTO pajyKaia, IOJSIPHOCTH OOKOBOTO pajuKana, IO KHUCIOTHO-OCHOBHBIM
CBOWCTBaM, MO HEOOXOAMMOCTH jIsi opraHu3zma. CBoiicTBa aMHUHOKHMCIOT. ONTHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XHMMHUYECKHE CBOMCTBA aMUHOKHUCIOT. IlenTmaHas cBsI3b. YPOBHHM OpraHU3alUU
CTPYKTYpbl O€JIKOB - OT MEPBHYHOW A0 4YeTBEPTUUHOH. McTopus yCTaHOBIEHHUS NEPBUYHOMN
CTpYKTypbl Oenka. CexkBeHHpOBaHHME OelKka KaKk METOJ] YCTaHOBJICHHS IEPBUYHOM CTPYKTYpHI.
I'enernueckuii kox, ero cpoiicTBa. KommbloTepHOe ompeneneHue NEPBUYHON CTPYKTYpbI Oejka.
Bropuunas cTpykrypa Genka: o-ciupaib U B-mucTsl, B-newis. [pencka3zanne BTOpUUHON CTPYKTYpPbI
Oenka. Tpernunast cTpykTypa Oeika. OTKpbITHE TPETHUYHOM CTPYKTYpbl Oenika, €€ CBOMCTBA.
CynepBropuuHasi cTpykrypa OenkoB. JlomeHHast cTpykTypa OenkoB. [Ipenckazanue TpeTUUHOM
CTpYKTypbl Oenka. YerBepTuuHas cTpykTypa Oenka. Kiaccuueckuii mnpumep YeTBEpTHUHOU
CTPYKTYPbI — T€MOTJIOOHH.

8. CTpyKTypa U CBOMCTBA HYKJIEMHOBBIX KHUCIOT



Uctopus otkpertus JJHK. Crpoenue HyKIeo3uaoB, HYKJICOTHIOB: NPUPOIHBIC, MHUHOpPHEIE,
HEKaHOHUYECKHe, XUMU4yecKku-cuHtesupyemole. Conepxkanue HykieotunoB B JIHK. Conepxxanue
muaykieotunos B JIHK. IlpaBuna Yapradda. Ilpunuun xomminementapHocTdH. Bropuunas
crpykrypa JIHK: BomopomHble cBsi3u, CTOKMHT B3aumopericTBusi. Hexanonmueckune Qopmbr JJTHK.
KBagpymnekcel. XuMmMuueckue CBONCTBa HYKJIEHMHOBBIX KucCioT. Onrtudeckue cBoicta JIHK.
Mornekynsipablid koddduiment sxctuHknuu. TepmoamHamuveckue cBoiictBa JIHK. Jlenaryparus
JHK, nnaBnenne. Kpussie masnenus u remmneparypa miasienus JHK. «Omxur»— peacconmanms
(penarypanust) JJHK, ux 3aBucumocts OT cioxHOCTH reHoMa. [lepBuuHas, BTopudHas, TpeTUUHAs
crpykrypa PHK. Dnementst Bropuunoit crpykrypsl PHK. Meronsl nccnenoBanusi mepBUYHON U
BTOPUYHOU CTPYKTYpbl HyKJIeHMHOBBIX KucioT. CekBeHuposanune JIHK mo Cenrepy. OOGparHas
TpaHckpunuus. [lorenuan Bropuanoit ctpyktypsl PHK. Ilpenckazanne BTOpU4HON CTPYKTYpPHI.

9. Tpanckpunus

OcHOBHblE MOMEHTBl TpaHCKpUILMHM. TpaHckpunuuss y NpokapuoT. OCHOBHBIE  3Tallbl
tpanckpunuuu. Mumnmanus. PHK-nonmmepasa. IIpomotop, TATA-Ookc. TpaHCKpUNIMOHHBIN
my3bipb. [lomumuctponnsie MPHK. Tepmunanust Tpanckumniuu y mpokapuor: Rho-HezaBucnmas
TepMUHAIMs TpaHCKpunuuu u Rho-3aBucuMas TepMuHAIMS TPAaHCKPHUILWHU. TpaHCKpUILMS Y
9yKapuoT. TpaHckpurus y dykapuoT u e€ ocobenHoctu. PHK mommmepaswl, ux cBoiicTsa.
[Ipomortop, TATA-O0KC, peryisaTopHbIE 3JEMEHTHL. ONOHTranus. TepMUHAIMS TPAHCKPHUIILWU:
aHTH-TEPMHUHATOPHAs MOJeNlb B Mojenb Toprieno. [Iponeccunr marpuunoit PHK: momudukarms
5'-xoHua, Mmoaudukanus 3'-KOHIA, CIUIAMCHUHT NEepBUYHBIX TpaHckpunToB MPHK, anbrepHaruBHBIN
CIuIalicuHr, octTpanckpuniuonasie Mogudukanuu PHK, penaktuposanne PHK. Tpancropt PHK.
CrabunbHocTh 1 Bpemst ku3Hu marpuyHoit PHK, nerpapanus. O6paTHas TpaHCKPHUIILIKS.

10. Tpancnauus

Tpaucmsmus. Vicropust oTkpbiTHs TpaHcnauud. Tpaucmsiiust y npokapuot. TPHK - tpancnoprHas
PHK, eé npoueccunr. Amunoanmin-TPHK-cunterasa. Pubocomsl u pubocomansaast PHK. OcnoBHEBIE
Jranbl TpaHcaauuu. WMHunmanus tpaHcisuuu y npokapuotT. IlocienosarensHocTs Illalina —
HanerapHo. DioHranusi TPAHCISILUKA Yy TPOKApHUOT. DaKTOPHI AMOHTAMH TPAHCISIUKU. TepMUHALNS
TPAHCISAMM Yy HPOKAPHOT:  (PAKTOPHl ~ TEPMHMHAIMM, ATambl TEPMHHAIMKM  TPAHCIISALHH.
[Iporpammupyemeiii ppeAMIINGTHHT Y MPOKApHOT. TpaHcisuus y dyKapuoT U €€ 0CcoOOEHHOCTH.
Pubocoma. Mnunmanus tpancnsimun y sykapuot. CAP-nezaBucumas tpancisinusa. Ctpykrypa IRES.
Peuynnumanus TpaHCHSOUMH y OYKApHOT. OJOHTALMs TPAHCISIUUMU y DSyKapuoT. TepMuUHAnus
TpaHcnsuu y odykapuor. @Donguar OenkoB. [llameponsl. Jlerpaganus OenkoB. YOWKBHUTHH.
[Iporeacoma. He-prubocoManbHBIN CHHTE3 MENTUIOB.

11. ®ynkuuu O6enkoB

CrpykrypHas nmporeomuka. [locTynarsl CTpyKTypHOH MPOTEOMUKH. ['OMOnOrnuHbIe OEIKH: OPTOIOTH
u mapanord. baza nmaHHBIX CTpykTyp OenkoB. OnHa NOCIEIOBAaTENILHOCTb — OOJIBLIE OAHOM
CTPYKTYpbI: JTUM(OTAKTUH, XOpU3MaTMyTa3a, MpUOHbl. DyHKIMK OenkoB. M3yueHHOCTh (QyHKIUH
OenkoB. (DyHKLIMOHANbHOE pa3zHoOoOpa3ue OEIKOB: CTPYKTYpHblE, (EpMEHTBHI, TPaHCIOPTHHIC,
penenTopsl, TOPMOHBI, 3alUTHBIE, pe3epBHbIe. CTpykTypHble Oenku. CeMeicTBO KOJIIareHOB.
Onactul. Keparunabl. AktuH 1 Muo3uH. @epmentsl. Knaccuduxkanus depmenton. TpancnoptHeie
Oenxu. [lepeHoc BemiecTB uepes KIETOYHYI0 MeMOpaHy: HOHHbIE KaHabl. [lepeHoc BemecTs BHYTpH
KJIETKU: HyKIJeonopuHbl. CHrHaibl siAEpHON Jokanu3auuu. llepeHoc BemecTB MO OpPraHu3My:
reMorioonH, anbOyMuHbI, I0OynuHbI. Kierounsle penenTopbl. [OPMOHBI: WHCYJIMH, IVIIOKAroH.
3amuTHble: aHtuTena. PesepBHble Oenku. u3aiiH OenkoB. TeXHOIOTMM PEAAKTHPOBAHUS T'€HOMA!
nuaKoBbie nanbibl, TALEN 6enku, CRISPR. Hcnonp3oBanue TeXHOMOTHI pelakTUPOBAHHS T€HOMA.

12. ®yHKIHMOHATIBHBIE DIEMEHTHI TeHOMA



[poucxoxnenne JHK. Ucropus uzyuenus ¢pynkunu JJHK kak HacnencrBenHoro marepuana. [eHom.
Hons tpanckpuoupyemoii JIHK. Mycopnas JIHK. Uudopmannonnas emxocts. Peamuzamus JIHK
KaK TEeHeTHYeCcKoro marepuasa. Ananu3 nepBuyHoi crpykrypsl JHK u e€ ¢ynxoum. IIpoexr
ENCODE. T'ennt yenoseka. IlceBmorensl, ux kinaccudukanus. [IpomieccupoBaHHbBIE TCEBIOTEHBI.
Mexauu3mbl  (QyHKIIMOHAJIBHOTO JIEHCTBHSI IPOLIECCUPOBAHHBIX IICEBIOTEHOB. PerynsropHbie
y4acTKd B reHome: npomortop, TATA-OGokc, dHXaHcep, caiineHcep, nHcymstop. [loBropsonmecs
nocnenoBarenpHocTy B JIHK. TaHgemHble TOBTOPBI: MHKPOCATEIUIUTBI, MUHHUCATEIUIUTBHL M
care/uIuThl. DOJE3HM O3KCNaHCUM TPUHYKICOTHUAHBIX IOBTOPOB. JlUcleprupoBaHHbBIE I[1OBTODBIL:
TPAHCIIO30HBI M PETPOTPAHCIIO30HBL. OTKpbITHE MOOWIBHBIX 3neMeHTOB. [lomumopdusm JIHK.
@yHk1oHnpoBanue BropuyHou cTpykrypbl JIHK. G-kBampyruiekcsl B mMpoMOTOpax M TeIoMepax.
JAHKa3zumbl

13. XapakTepucTHKN TPAHCKPHUIITOMA

Obume xapakrepuctuky TpanckpunToma. I'nnoresa mupa PHK. Cocta PHK B xitetke. OcHOBHEBIE
MOHATHA: TPAHCKPHIIT, TPAHCKPUIITOM, TPAHCKpUNTOMUKA. TpaHCKpUOUpyromasics 4acTb FreHoMa, e&
pasHooOpasue wu Bapmaumu. Bpemss xm3am PHK B  knerke. benok-kogupyromme u
oenok-nexkoaupytonme PHK. Bospact Tpanckpunroma. Peanmu3zarusi KOTUPYOIIEro IMOTEHIHAA
PHK. Onucanne wu  ¢yskoum  kopoTkux  Oenok-Hexkoampytoummx PHK.  Mexanusm
RNA-unrepdpepenmun. buonorndeckas pons RNA-unrepdepeniun. Onucanvie siRNA. Onucanue
miRNA. Tpanckpunmuss miRNA. buorenez siRNA m miRNA Perymsiuus skcrpeccud TeHOB Ha
TPAHCKPUIILMOHHOM U HOCTTPAaHCKPUILIMOHHOM YPOBHSIX IPOMCXOAUT ¢ IoMolpl0 Maibix RNA.
Perymsiust  skcripeccuu reHoB ¢ momomibio  mMiRNA. DNA-unTepdepennus. [lpuxnannoe
ucnonp3oBanue PHK-unTepdepenmmu. Ox3ocombr u MuPHK. [lpenckazanme B3aumopaelcTBUs
MuPHK ¢ MPHK. Perynsimus sxcnpeccun reroB 3a cder miRNA. piPHK. Mexanusm o6pa3zoBanus
piPHK. rasiPHK. Mansie smepusie PHK - mMsaPHK (snRNA). Onucanne w QyHKIMH JUIMHHBIX
Hexoaupytoux PHK. [Ipoekr GENCODE. Xapakrepuctuku lincRNA: konuyecTBo, KapTUpOBaHHE,
pa3mep, M30()OpMbI, aHAIU3 TOBTOPOB, KOHCEPBATHMBHOCTH, MPO(MMIb KCIPECCHH, JIOKATH3aLus,
TpaHchsAUusi, Bpems >ku3HU. [Ipumepsl peanuzanuu (QyHKOUM JUIMHHBIX Hekoaupyrommx PHK.
Hexomupyromast XIST PHK. [IponieccupoBannbie mncesmorensl. IlceBmorenst 1 miRNA. Sponge
RNA. Kombuessie PHK — circular RNA. Hekogupyromas sno-IncRNA PHK. Hekomupyromas
MALAT1 PHK. Hexomupytomas NEAT1 PHK. Hexomupyromas RMST PHK. Myrtamun B
oenok-nekoaupytommx PHK. ®ynkunonansHocTs BropmuHoil crpykTypsl PHK. Ilorenuman
BTOpu4HOU cTpyKTyphl PHK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas JuTeparypa
[penocrapnsercs Ha 6a3oBoii Kadeape:
Molecular biology of the cell / B. Alberts, A. Johnson, J. Lewis [et al.] ; with problems by J. Wilson, T.
Hunt. - 6th edition. - New York : Garland science, 2015. - 1342 p.
Monexynspras ouonorus kinetku [Tekcr] : B3 T. T. 1 : [yueOnuk nms By3oB] / b. Anpbepre [u ap.] ;
niep. ¢ annt. A. A. CsemioBa, O. B. Kapnogoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoit .— M. ;
WNxesck : H-T komnbroTep. UccnenoBanuid, 2013 .— 808 c.m
Monekynsipaast ouonorust kinetku [Texer] : B 3 . T. 2 : [yueOnuk ans By30B] / b. Ansoeptc [u np.] ;
nep. ¢ anr1. A. H. IpskonoBoii, A. B. {100w1 ; o pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 992 c.
Monexynspras ouonorus kinetku [Tekcr] : B 3 T. T. 3 : [yueOnuk nns By3oB] / b. Anpbepte [u ap.] ;
niep. ¢ anr1. A. H. JlpsikonoBoii, A. B. 100wt ; ox pen. E. C. Illunosa [u ap.] .— M. ; Mxkesck : UH-T
KOMITBIOTED. McciieqoBanni, 2013 .— 1052 c.

JomnonHutensHas auTeparypa



[IpenocraBnsercs Ha 6a30Boit Kadeape:

Monekynsipaast 6uonorusi. Ctpykrypa u pynkiuu 6enxos / B. M. Crenanos ; iof pen. A. C. CriupuHa
— M. : Beiciias mkona, 1996 .— 335 c.

MonexynspHas OMOJIOTHS: CTPYKTypa U OMOCHHTE3 HYKJIECHHOBBIX KUCHOT / ox pex. A. C. Cniupuna
— M. : Beicmias mkona, 1990 .— 352 c.

Mornekynsipaast buonorusi. Pubocomsl 1 Onocuntes 6eika, yaeonoe nmocobue /A. C. CnupuH. Mockaa,
Jlabopatopus 3nanmii, 2019

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

Caiit MOTU, Ha KOTOPOM BBUIOXKEHBI IIPE3CHTALIMN TIPEABIIYIIETO Kypca JEKINMI:
http://bio.fizteh.ru/student/files/mol_biology/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis nqoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pPCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T

6 (BeceHHMI) - DK3aMEH
PazpaGoTunkm:

0.10. benoryposa-OBunHnukoBa, phd (kanza. Onos. Hayk)
A.C. dyx



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3paboTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICTOBAHUIA

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT cHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2 YMmeer HaxOAUTh  KIIIOUEBLIC
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

napameTpabl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYyHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoeCCUOHANBHON ayAUTOPUU B MUCHMEHHON W YCTHOU

dhopme

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONIB3YEMbIX TIOHITUH U MOesIei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUILUIMHBL «MoJeKyIsspHas OMONOTHs» 00yUYaIOIMNACS JOJIKCH:

3HAThb:

— OCHOBHBIC TTOHATHS W TEPMHUHBI MOJIEKYJISIPHON OMOJIOTHH;

— OCHOBHBIE MEXaHU3MBI KJIETOYHBIX MPOIIECCOB HAa MOJIEKYJSIPHOM yYpPOBHE;

— OCHOBHBIC 0a3bl TaHHBIX, coepxalme HHHOpMaIio 00 00BEKTax MOJICKYIISPHON OHOIIOTHY;
— pa3JINYHBIE MTOXOIBI JIISl PEIICHUS 3a/1a4 MOJICKYJIIPHON OMOJIOTHH;

— 0 TPEHJaX pa3BUTHS HAYKH B JJAHHOU 00IaCTH.

yMeTh:

— 3(QQeKTHBHO HCKaTh JUTEPATypy U JPYryr CIHENHalbHYI0 WHPOpPMALWI0 B H30paHHON obmactu

HayKU;

— aHaJM3MPOBATh HAYYHbIE CTAThU IO TEME MOJICKYIISIpHON Onosoruy;

— cO3/1aBaTh HOBOCTH I10 M30paHHOM TeMaTuKe;

— TI0JIB30BAThCA CIEUATN3UPOBAHHBIMY 0a3aMH TaHHBIX B N30paHHOM 00J1aCTH HAyKH;
— CO311aBaTh U NPOJABUTaTh COOCTBEHHBIH MPOEKT.

BJIaJd€Th:




— HaBBIKaMH cOOpa, CHCTEeMAaTH3allMH U aHaJIM3a HAyYHO-TEXHUYECKOH M JPyro mpodeccHOHaIbHOMI
nHpOpMaIINY;
— HaBBIKAMHU CAMOCTOSATEIILHON paboThI B TaDOpaTOPHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Bo Bpems Tekymero KOHTpOs CTYAEHT JOJDKEH YMETh OTBETUTH Ha CIEAYIOIINE BOIPOCHL:

1) Metozp! ccneoBaHus IEPBUYHON U BTOPHYHON CTPYKTYPBl HyKJIEHHOBBIX KUCIOT
Perynsinyst akTHBHOCTH F€HOB Yy 3YKapHOTOB

B renome 60JIEHOTO TIpY CEKBEHUPOBAHWMW HaWJIeHa OJ[HA MyTallusi, HO He B oOnactu reHa. Kakopa eé
BO3MOXXHAasA (PyHKIHMOHAIBHOCTh, KAKUMH METOJaMU MOXHO e€ onpeaenuts? llpeanoxure BapHaHTHI
JICUCHMUSL.

2) Ipoucxoxnaenne JTHK. Mcropus e€¢ uzyuenus. Madopmannonnas emkocts. Peamuzamus JIHK kak
TeHETHYECKOTO Marepuala.

MOHeKy.l'ISIpHLIe MCXAaHU3MbI KAHIICPOI'CHE3a

Bol npunm B maGoparopuro, U BaM BBIIANU IS UCCIICOBAHMS HOBBIN paHee HE ONMUCAHHBIA T'eH.
Bamm neicTBH 1O €ro UcCiIeJ0BaHuIo.

3) Ananus nepBuuHoi ctpyktypsl JJTHK u e€ ¢ynkum. [eHbl, mceBIOTeHbI, perysITOpHbIE YIaCTKH,
MOBTOPBI, TPAHCIIO30HBI, MTOJIUMOPHU3M.

Hexonupyromue PHK

B renome GonpHOrO mpu CEKBEHUPOBAaHMM HaiAeHa olHA MyTauus B objactu Hexoampytrouieir PHK.
Omnpenenure e€ GyHKIIMOHATIBLHOCTb.

4) IIpoueccunr marpuynori PHK. Pemaparus.
Pabotas B cBepXOCHAIIICHHOW W COBPEMEHHOM J1a00paTopyu HaliiuTe NpUINHY OOJIE3HU Y TIAllMeHTA.
5) Buast PHK. Kogupyromuii moreniman PHK. ®ynkiun 6enkos.

B renome 60sbHOTO IpU CEKBEHHUPOBAHWM HaWJieHa OHA MyTalus, HO HE B oOjactu reHa. Kakoa eé
BO3MOKHAsl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO €€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

6) Hexomupytormue PHK. OcHOBHBIE 3TaIbl TPaHCISAIUH.

Bol npunm B maGoparopuro, U BaM BBLIANU IS UCCIICOBAHMS HOBBIN paHee HE ONMWCAHHBIA T'eH.
Bamm neicTBud 1O €ro UcCiegJ0BaHuIo.

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEeUMYIIECTBO Ha Ju(PepeHIMPOBAHHOM 3a4€Te U HK3aMEHeE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocsr ans iuddepennmpoBaHHoro 3a4yera:

1.OcHoBHBIE 3TamBl peruKanni. @epMeHTHI U UX XapaKTePUCTHKH.
2.PemopenuHr xpomMaruHa

3.Bropuunas crpykrypa JIHK. Crokunar B3aumoneiictBus. Hekxanonmdeckue ¢opmel JHK.
KBanpymnnekcsl.

4.Peanuzanust peruiuKaliy y pa3HbIX OPraHu3MOB

Bol npunm B maGoparopuro, U BaM BBIIANU IS UCCIICOBAHMS HOBBIM paHee HE ONMWUCAHHBIA T'eH.
Bamm neicTBud 1O €ro UcciegJ0BaHuIo.

5.Tenomepsl, Tesomepasa.

6.MonexynspHO-O1OIOrHIECKHE METOIbI

7.Metoasl uccaenoBaHus NEPBUYHON U BTOPUYHOU CTPYKTYpPbI HYKJIEMHOBBIX KHUCIIOT
8.Perymnsnust akTHBHOCTU I'€HOB Y 3yKapUOTOB



9.B renome 005IbHOTO NP CEKBEHUPOBAHUM HaWeHa OfHA MyTalus, HO He B oOmactu reHa. Kakosa eé
BO3MOKHasl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

10.IIpoucxoxnenue JHK. Hcropus e€ nzyuenus. Unpopmaunonnas emkocts. Peanuzanus JHK kax
IeHEeTUYECKOro Marepuasa.

11.0co0eHHOCTH TPAHCKPHUTIIIHH Y TIPO- B OYKAPHOT.

Bbl mpunim B 1aboparopuio, ¥ BaM BBIIAANU ISl UCCIEAOBAHUS HOBBIM paHee HE ONUCAHHBIN TeH.
Bamm neicTBud O €ro UcCieq0BaHuIo.

12.Ananu3 nepuunoit crpykrypsl JJHK u e€ ¢ynkuun. [eHbl, nceBIOreHbl, peryiIsiTOpHbIe YUacTKH,
MOBTOPBI, TPAHCIIO30HBI, TOTUMOPHHU3M.

13.Hexomgupytomme PHK

B reHome 00NBHOTO MPU CEKBEHUPOBAHHWU HaleHa OllHAa MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

14 ITponeccunr marpuunon PHK

15.Penapanus

Paboras B cBepXOCHAIICHHON U COBPEMEHHOM J1a00paTopuu HaWuTe NpUIUHY OOJIC3HU Y HalMeHTa.
16.Buner PHK. Kogunpyromuii norennnan PHK

17.®yHK1IMY OSIKOB

B renome 60JIbHOTO TIpY CEKBEHUPOBAHWMW HaWJIeHA OJ[HA MyTallusi, HO He B oOnactu reHa. Kakoa eé
BO3MOXHAasA (PyHKIHMOHAIBHOCTh, KAKUMH METOIaMU MOXHO e€ onpeaenuTs? llpeanoxure BapHaHTHI
JICUCHMUSL.

18.Hexomgupytomme PHK

Bbl mpunim B 1aboparopuio, U BaM BBIAANU ISl UCCIEAOBAHUS HOBBIM paHee HE ONUCAHHBIN TeH.
Bamm neicTBud O €ro UcCieg0BaHuIo.

19.0cobeHHOCTH TPaHCIALWH Y TIPO- U YKapuoT
20.IIpoueccunr marpuunoit PHK

B renome 6onpHOrO mMpu CEKBEHUPOBAaHHMM HaiAeHa olHA MyTauus B objactu Hexoaupyrouieir PHK.
Omnpenenure e€ GyHKIIMOHATBHOCTD.

21.Ksmn-He3aBucuMasi ”HULIMALUS TPAHCISLNN Y SyKapHOT

22 Metunuposanue [JHK

Paboras B cBepXOCHAIIICHHOW W COBPEMEHHOM J1a00paTopyu HaliiuTe NpUINHY OOJIE3HU Y TAllMeHTA.
23.0npenencHue CTPYKTYphl OEITKOB SKCIIEPUMEHTAILHOE U KOMITbloTepHOE. DouHT Oenka

Bonpocs! a1 ak3aMeHa:

1.PemonenuHr xpomMaruHa

B renome 60sbHOTO IpU CEKBEHHUPOBAHWM HaWJieHAa OHA MyTalus, HO HE B obnactu reHa. Kakoa eé
BO3MOKHasl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

2.CTpyKTypHasi IpOTEOMHUKA
3.Penaparus

Bol npunm B maGoparopuro, U BaM BBIIANU IS UCCIIEOBAHMS HOBBIN paHee HE ONMUCAHHBIA T'eH.
Bamm neicTBH 1O €ro UcCieg0BaHuIo.

4.YpOBHU MIUTEHETHUECKOHN PETYISIIIIH
5. luzaitH OEeNKOB C 3a/IaHHBIMU PYHKITUSMH
6.Metunuposanue JJHK

B renome 60sbHOTO TpU CEKBEHUPOBAHWM HalJieHa OHA MyTalus, HO HE B obnactu reHa. Kakoa eé
BO3MOKHasl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

7.®ynkunonupoBanue sropuuHon cTpykrypsl JJHK, kBagpymekcel. JIHKa3umsl.
8.Ilpoueccunr marpuunoit PHK

Bol npunm B maGoparopuro, U BaM BBLIANW IS UCCIICOBAHMS HOBBIM paHee HE OMWCAHHBIA T'eH.
Bamm neicTBud 1O €ro UccieJ0BaHuIo.

9.Bunsr PHK. Kogupytomuit norernnuan PHK
10.®yHKIMM GENKOB



B reHome 00NBHOTO MPHU CEKBEHUPOBAHHWM HaleHA OllHA MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ QyHKIMOHATBHOCTb.

11.OcHOBHEIE 3TaITbl TPAHCIISIIAH.

12.PeMmonenuHr xpoMaTiHa

Paboras B cBepXOCHAIICHHOW U COBPEMEHHOM J1a00paTopuu HaiuTe NpUIUHY OOJIE3HU Y NallMeHTa.
13.0OcHoBHBIE 3Tanbl perkanud. epMeHTh U UX XapaKTEePUCTHKH.

14 .PemonenuHr XxpoMaTHHa

B renome 60JIEHOTO TIpY CEKBEHHPOBAHWMW HaWJIeHA OJ[HA MYTallusi, HO He B oOnactu reHa. Kakoa eé
BO3MOXHAasA (PyHKIMOHAIBHOCTh, KAKUMH METOJaMU MOXHO e€ onpenenuts? llpeanoxure BapHaHTHI
JICUCHMUSL.

15.Bropuunas crpykrypa JHK. Crokunar B3aumopetictBusi. Hekanonnmdeckue ¢opmer JIHK.
KBanpymnnekcsl.

16.Pa3zHoo0pa3ue peannzalny NPUPOTHBIX MOJIEKYIT

Bol npunuim B 1aboparopuio, U BaM BBLAANH JUISI UCCICAOBAaHMUS HOBBIH paHee HE ONMCAHHBIM T'eH.
Bamm neiicTBys 110 €r0 HCCIIEN0BAHUIO.

17.Tenomepsl, TeIoMepasa.

18.MonekynspHO-O1OTOTUIECKHE METOIbI

B reHome 0oNBHOTO MPHU CEKBEHUPOBAHHWM HaleHa ollHAa MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ PyHKIMOHATBHOCTb.

19.IlepBuuHas, BTOpu4Has, TpeTHuHas cTpykrypa PHK.

20.Perynsnyst akTHBHOCTH F'€HOB y IPOKapHOT

Paboras B cBepXOCHAIICHHON U COBPEMEHHOM J1a00paTopuu HaWUTe NpUIUHY OOJIE3HU Y NalMeHTa.

burer 1.
B renome 60JIbHOTO TIpY CEKBEHUPOBAHWMW HaWJIeHA OJ[HA MyTallusi, HO He B oOnactu reHa. Kakoa eé
BO3MOXHAasA (PyHKIHMOHAIBHOCTh, KAKUMH METOJaMU MOXHO e€ onpeaenuts? llpeanoxure BapHaHTHI
JICUCHMUSL.

OyHKIIUYU OCIKOB.

buner 2.

B reHome 00NBHOTO MPU CEKBEHUPOBAHHWM HaleHA OllHA MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

OCHOBHEIE 3TaIlbI TPpAHCJIALUNA.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAET B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0aiulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

Orenka "3a4TeHO" - CTaBUTCA MIPU MPABUILHOM OTBETE Ha BOIPOCHI K 3aUETy,
Ornenka "He 3a4TeHO" - CTAaBUTCSA MPHU HETIPABUIHLHOM OTBETE.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

AtTecTanys M0 JUCLUILIMHE OCYIIECTBIsAeTcs B Gopme aud(hepeHINpOBaHHOTO 3a4eTa M 3K3aMeHa.
[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3adeTa o0ydaromemycs npegocrasisercsa 30 MUHYT
Ha 1oAroToBKy. Onpoc oOydaromierocs Mo OWIeTy MpH YCTHOM OTBETE HE JOJDKEH MPEBBIMIATh OJHOTO
acTpoHoMHuecKoro yaca. [Ipu mpoBeneHHH ycTHOro 3K3aMeHa oOydaromemycs npepoctasisiercs: 60
MHHYT Ha NOAroToBKy. Onpoc o0y4aromierocs mo 6uiery Ha YCTHOM 9K3aMEHE He JI0JDKEH MPEBbIIIaTh
OJTHOTO aCTPOHOMHYECKOTO Yaca.



