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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Mornekynsipaast Guosorus
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: CucremMHas U CHHTETHYECKasi OMOIOTUs

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: 135 Bcero, B TOM 4HCIE:
JIeKIH: 75 vac.
cemuHapsl: 30 gac.
nabopatopusbie 3anaTus: 30 yac.

CamocrosrenbHas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. ef.: 6
[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
MeauiHckol Gusnku 04.06.2020



AHHOTANMA

Ilenp MUCHUIUIMHBI COCTOUT B OOYyYEHHMM CTYIEHTOB OCHOBAM COBPEMEHHOW MOJIEKYJISPHOM OHOIOrHu.
JucuuruiiHa BKJIIOYaeT B ce0sl JIeKUUM M ceMuHapbl. Ha ceMuHapax cTyaeHTHl pa3douparoT U 00CYXAaloT
BMECT€ C TIIpernojaBareleM  Hay4yHble myOnukamuum — nocienHux — jer.  CopepkaHume — Kypca:
MonekynsipHO-OHoI0rHYeCKrue METobl; MoJeKyIsIpHble OCHOBBI KaHIeporenesa; PaznooOpasue peanuzaunu
HNpUPOIHBIX MoJekyn; Perymamms; Perummkanms m penapanums; Crpykrypa Oenko; CTpyKTypa M CBOiicTBa
HYKJIEMHOBBIX KUCHOT; Tpanckpunuus; Tpancmsaus; @ynkunun 6eiaxoB; OyHKIMOHATIBHBIE 3JIEMEHTHI TE€HOMA,;

XapaKkTepUCTUKU TPAHCKPHUIITOMA.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- 00y4eHHe CTyACHTOB OCHOBAaM COBPEMEHHOMN MOJICKYIISIPHON OHMOJIOTHH.

3agauu AU CHUILIHHBI

- OCBOCHHE CTyACHTaMU O0a30BBIX 3HAHWH B 00JACTH COBPEMEHHOW MOJEKYJISIPHONH OWOIOTHH,
MOJICKYJISIPHOM T€HETHKH, OMOTEXHOJIOTUH;

- HpI/IO6p€TeHI/Ie TCOPCTUYCCKUX 3HAHMI ¥ HABBIKOB B 00IacTU pelIcHuA 3aaaq MOJ'IGKy.TISIpHOﬁ

OHOJIOTHH;

- KOHCYJIBTUPOBAHUE M OKa3aHUE MOMOIIM CTYJICHTaM B OpraHM3alMM U IPOBEIACHUH COOCTBEHHBIX
MPOEKTOB, MPOBOAUMBIX B JIAOOpaTOpHsiX 6a30B0ii Kaeapsl.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Crioco6eH u3yyarb, aHaTHM3UPOBATH,
HCIOJIb30BaTh OMOJIOTHYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(pU3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUI U pa3paboToK

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

IK-1.1 Bnageer (QyHIameHTanpHBIMH  MOHSITHIMH,
3aKOHaMHM ¥ TEOPHUSIMHU COBPEMEHHON (PU3UKU M OHOJIOTHH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIIUE HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCcCHOHANIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJM3a Hay4YHbIX JTaHHBIX




[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 10
2 MonekynsipHO-OHOJIOTHYECKUE METOIBI 10 10 10
3 MonexyssipHbIE OCHOBHI KaHI[EpOTreHe3a 10 10 10
4 Pa3znooOpasue peanusanuu MPUPOIHBIX 4 3 10
MOJIEKYIT
5 Perynsauus 5 3 10
6 Pennukanus u penapanus 4 3 10
7 CrpykTypa 6enkoB 4 3 10
] CrpykTypa © CBOMCTBa HYKJIEHHOBBIX 5 3 10
KHCJIOT
9 Tpauckpunus 5 3 7
10 |Tpaucmsmus 5 3 4
11 OyHKIIMYU OSIKOB 4 3 5
12 |DOyHKIIMOHATBHBIE AIIEMEHTHI T€HOMa 4 3 5
13 |XapakTepuCTUKH TPAHCKPHUIITOMA 5 3 4
Nroro yacos 75 30 30 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.




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: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
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! nccneoBaHus IEPBUYHON U BTOPHYHON CTPYKTYPBI HyKJIEHHOBBIX KUCIOT
Perynsinyst akTHBHOCTH F'€HOB Yy 3YKapHOTOB

B renome 60JIEHOTO TIpY CEKBEHUPOBAHWMW HAWJIeHAa OJ[HA MyTallusi, HO He B oOnactu reHa. Kakopa eé
BO3MOXHAasA (PyHKIHMOHAIBHOCTh, KAKUMH METOJaMU MOXHO e€ onpeaenuts? llpeanoxure BapHaHTHI
JICUCHMUSL.

2) [poucxoxnaenne JJHK. Mcropus e€¢ uzyuenus. Madopmannonnas emkocts. Peamuzamus JJHK kak
TeHETHYECKOrO Marepuasa.

MOHeKy.l'ISIpHLIe MCXAaHU3MbI KAHIICPOI'CHE3a

Bol npunm B maGoparopuro, U BaM BBLIANU IS UCCIICOBAHMS HOBBIN paHee HEe ONMUCAHHBIA T'eH.
Bamm neicTBu 1O €ro UcCieJ0BaHuIo.

3) Ananus nepBuuHoi ctpyktypsl JJTHK u e€ ¢ynkum. [eHbl, mceBIOTeHbI, PerysITOpHbIE YIaCTKH,
MOBTOPBI, TPAHCTIO30HBI, TOJIMMOPHHU3M.

Hexonupyromue PHK

B renome GonpHOrO mpu CEKBEHUPOBAaHHMM HalAeHa olHA MyTauus B objactu Hexoampyrouieir PHK.
Omnpenenure e€ GyHKIIMOHATIBLHOCTb.

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

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

6) Hexomupytormue PHK. OcHOBHBIE 3TaIbl TPaHCISAIUH.

Bol npunm B maGoparopuro, U BaM BBIIANU IS UCCIIEOBAHMS HOBBIN paHee HE ONMUCAHHBIA T'eH.
Bamm neicTBud 1O €ro UccieJ0BaHuIo.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTENBHON
3a1auy. YCIEIIHOE BBIOJHEHUE 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 NIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocsr ans iuddepennmpoBaHHoOro 3a4yera:
OcHoOBHBIE ATanbl peruKanui. @epMeHThI U UX XapaKTePUCTHKH.
Pemonenunr xpomaruHa

Bropuunass crpykrypa JIHK. Crokunr BiaumopeiictBus. Hekanonwmueckue ¢opmel JIHK.
KBanpymnnekcsl.

Peanmaulxm PCIIMKALU Y pa3HbIX OPraHUu3MOB

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

Tenomepsl, Teomepasa.

MonekynsapHO-OHOIOTHYECKIE METOIbI

Mertozbl ucciienoBaHus IEPBUYHON U BTOPUUHON CTPYKTYpPbl HyKIEHMHOBBIX KHCIIOT

Perynsanus akTUBHOCTH I'€HOB Y 3YKapHOTOB

B renome 60sbHOTO TpU CEKBEHUPOBAHWM HalJieHa OHA MyTalus, HO HE B oOnactu reHa. Kakoa eé
BO3MOKHAsl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

[Ipoucxoxnenne JHK. Uctopus e€¢ m3yuennsa. Undopmanmonnas emxocts. Peanmmzamus JHK kak
IeHETUYECKOro Marepuasa.



Oco0eHHOCTH TPAaHCKPHUIILIUH Y ITPO- U SyKAPHOT.

Bbl mpuinim B 1aboparopuio, U BaM BBIAANU ISl UCCIEAOBAHUS HOBBIM paHee HE ONUCAHHBIN TeH.
Bamm neicTBud O €ro UcCieq0BaHuIo.

Ananu3 nepBuyHoi cTpykTypsl JHK n e€ QyHkuuu. ['eHbl, MCEBAOTEHBI, PEryISATOPHBIE YYacTKH,
MOBTOPBI, TPAHCIIO30HBI, TOTUMOPHHU3M.

Hexomupyromue PHK

B reHome 00NBHOTO MPHU CEKBEHUPOBAHHWM HaleHa OllHA MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

[Ipoueccunr marpuunoit PHK

Penaparnus

Paboras B cBepXOCHAIICHHON U COBPEMEHHOM J1a00paTopuu HaWUTe NpUIUHY OOJIE3HU Y NalMeHTa.
Bunsr PHK. Kogupyromuii norernuan PHK

OyHKUIMHU OCJIKOB

B renome 60JIEHOTO TIpY CEKBEHUPOBAHWMW HaWJIeHA OJ[HA MyTallusi, HO He B oOnactu reHa. Kakoa eé
BO3MOXHAas (PyHKIHMOHAIBHOCTh, KAKUMH METOJaMU MOXHO e€ onpeaenuTs? llpeanoxure BapHaHTHI
JICUCHMUSL.

Hexonupyromue PHK

Bbl mpunim B 1aboparopuio, ¥ BaM BBIAANU ISl UCCIEAOBAHUS HOBBIM paHee HE ONUCAHHBIN TeH.
Bamm neicTBud O €ro UcCiego0BaHuIo.

Oco0OEHHOCTH TPAHCISILINU Y IPO- U 3YKAPHOT
[Ipoueccunr marpuunoit PHK

B renome GonpHOrO mMpu CEKBEHUPOBAaHMM HalAeHa olHA MyTauus B objactu Hexoampyrouieir PHK.
Omnpenenure e€ QyHKIIMOHATBHOCTD.

Ksn-He3aBucnmast ”HUIMANKS TPAHCISIIUHY Y 9yKapHOT

Metunuposanne JJHK

Pabotas B cBepXOCHAIIICHHOW W COBPEMEHHOM J1a00paTopyu HaliiuTe NpUINHY OOJIE3HU Y TAllMeHTa.
Omnpenenenne CTPyKTypbl OEIKOB IKCIIEPUMEHTAIbHOE U KOMITbIoTepHOE. DonauHr Oenka

Bonpocs! aiis ak3aMeHa:
Pemopenunr xpomaruHa

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

CTpyKTypHas NpOTCOMHKA

Penaparnus

Bbl npunuim B 1aboparopuio, U BaM BBLAANH JUISL UCCICAOBAaHMUS HOBBIH paHee HE ONMCAHHBIM T'eH.
Bamm geiicTBys 110 €r0 HCCIIENOBAHUIO.

YPpOBHU 3IUTEHETUYECKOMN PETYIISLUN

Jlu3aitH OeNKoB C 3aJaHHBIMU (PYHKITUSIMH

Metunuposanne JJHK

B renome 60sbHOTO TpU CEKBEHHUPOBAHWM HaWJieHAa OHA MyTalus, HO HE B obnactu reHa. Kakoa eé
BO3MOKHAsl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMHM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYEHUS.

@®yHKIIMOHNpOBaHKUE BTopuuHO cTpykTyphl JIHK, kBanpymnekcel. JITHKa3znMmel.
IIpoueccunr marpuunoit PHK

Bol npunm B maGoparopuro, U BaM BBIIANU JJIS UCCIICOBAHMS HOBBIN paHee HE OMWCAHHBIA T'eH.
Bamm neicTBud 1O €ro UccieJ0BaHuIo.

Bunsr PHK. Kogupyromuit norennman PHK
OyHKIIMYU OSIKOB

B reHome 00NBHOTO MPHU CEKBEHUPOBAHHWM HaleHa OJlHA MyTalusi B obiactu Hekoaupytromieir PHK.
Onpenenure e€ PyHKINOHATBHOCTb.

OcCHOBHBIE ATaIbl TPAHCIISLHH.

Pemogenunr xpomaruna

Paboras B cBepXOCHAIICHHOM U COBPEMEHHOM J1a00paTopuu HaiuTe NpUIUHY OOJIE3HU Y NalMeHTa.
OcHOBHBIE ATarbl peruKanui. GepMEeHTH U UX XapaKTEPUCTUKH.

Pemogenunr xpomaruna



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

Bropuunas crpykrypa JHK. Crokunr B3aumopneiictBus. Hekanonmueckue ¢opmer JHK.
KBagpymnnekcsr.

Pa3zHooOpasue peanu3anuy NPUPOAHBIX MOJIEKYJI

Bbl npumim B naboparopuio, ¥ BaM BBIJAJIM JUIS MCCIIEAOBaHMS HOBBI paHee HE OMMCAHHBIM TeH.
Bamm geiicTBHs O €10 HCCIEN0BAHUIO.

Temomepsl, Tenomepasa.

MonekynsipHO-OHOIOTHYECKUE METObI

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

[lepBuunas, BropuyHasi, TpeTudHas crpykrypa PHK.

Perynsaunus akTHBHOCTH I'€HOB Y IIPOKapuoOT

Paboras B cBepXOCHAIIICHHOW W COBPEMEHHOM J1ab0paTopyu HaliiuTe NpUINHY OOJIE3HU Y TAllMeHTA.

buner 1.

B renome 60sbHOTO TpU CEKBEHHUPOBAHWM HaWJieHa OHA MyTalus, HO HE B obnactu reHa. Kakoa eé
BO3MOKHAsl (PyHKIIMOHAIBHOCTh, KAKUMH METOJaMM MOXHO e€ ompenenuts? IIpemioxkure BapuaHThI
JICYCHHUSL.

@OyHKUIMHU OCJIKOB.

buier 2.

B reHome GonpHOrO mMpu CEKBEHUPOBAaHMM HaiAeHa olHA MyTauus B objactu Hexoaupyrouieir PHK.
Omnpenenure e€ QyHKIIMOHATBHOCTD.

OCHOBHEBIC 3TarbI TPaHCIIALINHN.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopormio 7 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIYUYEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemy OomHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJle€T OCHOBHBIMH pa3lielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JyUYCHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

Ornenka "3a4TeHO" - CTaBUTCA MIPU MPABUIFHOM OTBETE Ha BOIPOCHI K 3aUETy,
Orenka "He 3a4TeHO" - CTAaBUTCSA NP HETIPABUILHOM OTBETE.

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

AtTecramnysi TO JUCIUIUIMHE oOcyliecTBisercs B Qopme muddepeHiupoBanHoro 3aderta. [lpum
MPOBEJCHUHU YCTHOTO NU(PEPSHIMPOBAHHOTO 3a4eTa oOydaromemycs npeaocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc oOydaromerocst o OMJIETY NPHU YCTHOM OTBETE HE JOJDKCH IMPEBBIIATH OJHOTO
aCTPOHOMHYECKOTO 4aca. [Ipy mpoBeIeHWM yCTHOTO dK3aMeHa olydaromiemycs mpenocrasisercs 60
MHHYT Ha NOAroToBKy. Onpoc o0yd4aromerocsi 1o OWIeTy Ha YCTHOM 3K3aMEHE He JOJDKCH MPEBBIILATh
OJIHOTO aCTPOHOMHYECKOTO Yaca.



