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1. HEJIX OCBOEHUMSA JUCHUTIINHBI

]_IeJ'IL JUCHUILIWHBIL:

CdopMupoBaTh MpeACTaBICHHE O METOAOJIOTUH U3YIEHHUS XUMHIECKUX CTPYKTYP U COSIMHEHUH, XapaKTepHU3yIOLIIHXCs
OHOJIOrMUECKON aKTUBHOCTBIO.

3agaun TUCITUTIIINHBI:

1. OcBouTH CIIOCOOBI OMUCAHUS U BU3yaJIM3allU UHAUBUIYAJIbHBIX XUMHYCCKUX Coe)II/IHeHI/Iﬁ " CTPYKTYp C OMOJIOTHYECKOM
AKTUBHOCTBIO.

2. V3y4nTh MOAX0IbI B aHAIIN3E CBA3EH MEXKITYy XUMUIECKON CTPYKTYPOH U aKTUBHOCTHIO MOJIEKY L.

3. PaccMOTpeTh METO/IbI OMCKA MOIOOHBIX MOJICKYIIL.

4. JlaTb npe/icTaBICHUE O XUMHUECKOM CKPUHHMHI'€ KaK BBICOKOIIPOU3BOIUTEIBHOM OUCKE XUMUYECKUX CTPYKTYp C
orpeneIEHHBIMHA CBOWCTBAMHU.

PeSyJ’[LTaTI)I O6y'{€HI/I$I 110 JUCHUIUIMHE HAIIPaBJICHbI Ha JOCTUXKCHUE HHIUKATOPOB!:

OIIK-5.1. 3HaeT ocHOBHBIE 0a3bl JAHHBIX M0 TEHHON MHXCHEPUH M BJIAJICeT HABBIKAMH PabOTHI C COBPEMEHHOH JIUTEPaTypoi B
00J1aCTH CUHTETUYECKOM OHOTIOTUH.

OIIK-5.2. Ncnonp3yeT, paspadaThiBacT U BHEAPSIECT MOAXOIBI IS cOOpa, XpaHeHHs U 00pabOTKU OOJBININX JAHHBIX B OMOJIOTHH, B
TOM YHCJIe C UCTIOIb30BAHUEM TEXHOJIOT Ui HCKYCCTBEHHOTO MHTEIJICKTa (MAIIMHHOE 00yUeHHE).

OIIK-5.3. BrasgeeT HaBbIKaMU MOKCKA M aHAJIN3a OMOJOTMYECKHX MTOCIIEIOBATEIILHOCTEH U CTPYKTYP, HABBIKAMH HUCIIOJIb30BaHUS
BCTPOCHHBIX HHCTPYMEHTOB 0aHKOB OMOJIOTHYECKHX JaHHBIX.

OIIK-7.1. meet npezcraBieHre 00 OCHOBHBIX CYHIECTBYIOIUX HH()OPMAIIMOHHBIX TEXHOJOTHSX, UCIIOJIb3YEMbIX TIPH PEIICHUN
npodeccuoHaIbHBIX 3a/1a.

OIIK-7.2. JIleMOHCTpHUPYET YMEHHS UCIOJIb30BaTh CYIIECTBYIOIINE HHPOPMALMOHHBIE TEXHOJIOTHH NPU PEIICHUH 33134
npodeccnoHaIbHON eI TENILHOCTH.

OIIK-7.3. ImMeeT npakTHYECKHiA OIIBIT UCTIOIB30BAHUS CYIIECTBYIOMINX HHPOPMAIIOHHBIX TEXHOJIOTUH ITPH PELICHUH 3324
npodeccnoHaIbHON IeSITENIEHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OIOIT: K.M.01.07

2.1 TpeGoBaHus K MpeIBAPUTEIHLHOI MOATOTOBKE 00yYaIOIIErocs:

OcBoeHue JAUCIHUILIUHBL 6a3preTc;I Ha 3HAHUAX, TOJYYCHHBIX CTYACHTAMHU ITPU U3YUYCHHUU KYPCOB:

MaremaTnka 1 MaTeMaTUYSCKUE MCTObI B OnosIornu

duzuka

O6H.Iai[, AHAJIMTHUYECKaA U CI)PBI/I‘IGCK&}I XUMUA

broxummus

Buoduzuxa

MonekysipHas OHOJIOTHS

Perynsuus oOMeHa BeriecTB U QyHKIUI OpraHu3Ma

Maremartuka 1 MaTeMaTHYECKUE METOIbI B OHOJIOT UK

duzuka

OO1mas, ananuTH4ecKast ¥ Gpu3uuecKas XUMUs

Bbuoxumus

buogusuka

MonekynsipHas OHOJIOTHS

Perymnsanus o6MeHa BeriecTB 1 GyHKIUI OpraHu3mMa

2.2 IucuuIIMHbI 4 MPAKTUKH, VISl KOTOPBIX 0CBOEHHE IAHHOI JUCHUILIMHBI (MO/1YJIs1) HE00X0AMMO KaK MpeIliecTBYyIolee:

Hayuno-ucnenoBarensckas padbora

ITonroToBka K mpoueaype 3alUThl U 3aIlUTa BBITYCKHOM KBaJIM(PUKAMOHHON paboThI

Hpe,HHI/IHJ'IOMHaSI IMpaKTUuKa
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3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCITUITIJINHbBI
MOAYJIs)

OIIK-5: Cnoco6eH HaX0AUTh M UCNOJIb30BATh HH(pOPMaLNI0, HAKOMJIEHHYIO B 0a3aX JaHHBIX 10 O0MOJIOTHYECKHUM 00beKTaM,
BKJIIOYasi HYKJIEGMHOBBIE KUCJIOTHI U 0€JIKH, BJIa/IeTh 0CHOBHBIMHM 0MOMH(OPMATHYECKHMH CPeICTBAMHU aHAJIN3A;

3HaTh:

I[J'ISI JOCTHXKCHUSA OIIK-5.1 3HaTh: OCHOBHEIC CYIECTBYIOIINE 0asbl JaHHBIX XUMHUYCCKUX CTPYKTYP U KOMIIOHEHTOB, X CBOICTB U
OHOJIOTHYECKON aKTHBHOCTH.

YMeTh:

Jus noctmxenus OITK-5.2 ymeTs: HCHOIp30BaTh MOIXO0/bI It cOOpa, XpaHeH!st 1 00paboTKH pe3ysIbTaTOB CKPUHHUHTA
XUMHUYECKUX COCTUHEHUM.

Baagernb:

s noctmkenust OITK-5.3 BnageTh: HaBbIKaMK UCTIOJIb30BAHUS BCTPOCHHBIX HHCTPYMEHTOB OaHKOB JTAHHBIX OHOJOTHMYECKHUX
AKTUBHOCTEH XUMHYECKUX COCTUHEHUI U CTPYKTYP.

OIIK-7: Cnoco0eH mMOHUMATh MPUHIIANLI PAG0THI COBPEeMEHHBIX HH()OPMATMOHHBIX TEXHOJIOTHIT ¥ MCIOJIb30BATh HX JJIA
peleHusi 3a1a4 npodeccuoHATLHOM AesITeTbHOCTH;

3HaTh:

Juns noctmkenust OITK-7.1 3HaTh: OCHOBHBIEC CYNIECTBYIONIHE HHPOPMAIIHOHHBIC TEXHOJIOTHH 110 TIOUCKY M aHAJTHU3Y JaHHBIX MO
OHMOJIOTHUECKON aKTMBHOCTH XUMHYECKHX COCTMHEHUII.

YMeTh:

Juis noctmkenust OITK-7.2 yMeTh: HAXOAUTH MO CYNIECTBYIOIINM 0a3aM JaHHBIX XUMHUUECKUX COCAMHEHHH BEIECTBA C
orpeeIEHHBIMHA CBOWCTBAMHU.

Baagern:

Jus noctmxenus OITK-7.3 BinageTs: nouckoM B 0a3ax AaHHBIX HAYYHBIX MyOJHKALWH 0 OMOJOTMYECKH aKTHBHBIX COEIMHEHUSX IS
TUIAHUPOBAHUS HAYYHBIX UCCIICIOBAHHUI.

B pesyabTaTe 0cBOCHMS AMCUMIIJIMHBI 00yYarOmMiics q0JKeH

3.1|3naTh:

3.1.1dns noctuxenus OITIK-5.1 3HaTh: OCHOBHBIE CYIIECTBYIOLIME 0a3bl JAHHBIX XUMUYECKHX CTPYKTYP U KOMIIOHEHTOB,
UX CBOHCTB M OMOJIOTHYECKOH aKTHBHOCTH.

3.1.2|dmns noctmxenust OIIK-7.1 3HaTh: OCHOBHBIE CYIIECTBYIONTHE HHPOPMAMOHHBIE TEXHOJIOTUH TI0 TIONCKY ¥ aHAIH3Y
JAHHBIX 110 OMOJIOTUYECKOH aKTUBHOCTH XUMHUYECKHX COEIMHCHHUH.

3.2|Ymerh:

3.2.1|dns noctuxenus OIIK-5.2 ymeTh: HCIONIB30BATh IMOAXOABI A1 cOOpa, XpaHEeHHs: 1 00pabOTKHU Pe3ysIbTaTOB
CKPUHMHIa XMMUUYECKUX COETUHEHUN.

3.2.2|Ans moctmkenust OIIK-7.2 yMeTh: HAXOIUTH MO CYIIECTBYIOMUM 0a3aM JaHHBIX XHMHUYECKUX COSTUHEHHUI BEIIECTBa
C onpenenéHHbBIMU CBOHCTBaMH.

3.3|Baaners:

3.3.1|dns noctrxenust OIIK-5.3 BrazeTs: HaBBIKAMM HCIIOIB30BAHMS BCTPOCHHBIX HHCTPYMEHTOB 0AaHKOB JaHHBIX
OMOJIOTHYECKNX AKTHBHOCTEH XHMMHYIECKHUX COCMHEHHI U CTPYKTYP.

3.3.2|Ans moctmkenust OIIK-7.3 BnageTs: MOMCKOM B 0a3aX JaHHBIX HAYYHBIX MyOIUKAUH O OMOJOTHYECKH aKTHBHBIX
COCMHEHUSIX JUIsl TUTAHUPOBAHUS HAYYHBIX UCCIICIOBAHUIA.
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MHWHOBPHAYKH POCCHU

YyUpeKACHHE BBICILIET0 00pa3oBaHus

depnepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeibHOS

«YenssOunckuit rocynapcrsensiil yausepcute (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMma aucuuiuinHbl " XeMonH(popmaTrka (Hay4HbI cemuHap)" mo crenpanbHocti 06.05.01

"buonmxeHepus u ouonnpopmaruka” crenuanusannn bruonmkenepus u ouonnpopmaruka GI'BOY BO «Yenl 'V cTp- 3
4. OFBEM JUCIIMIIVIMHBI (MOAYJIS)
O6Lwasn TpyaoeMKoCcTb 23ET
YacoB no yueOHOMY IUTany : 72 Buner konTponst B cemecTpax:
B TOM YHCIIE :
ayIUTOpHBIC 3aHATHUS : 32 3a4eTsl 7
camocrosTeNnpHas pabora : 36,7
KOHTaKkTHas paboTta: 35,3
HKP: 3,3
5. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOJY JIsT)
Kon HaumenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSL/ Cemectp | YacoB Jlutepatypa
| 3aHATHS [ Kvpc
Pazgean 1. Pazgen 1. 1. OcHOBBI TeHOMUKH
1.1 Busyanuzamus 1 MaHATYISUST ABYXMEPHBIMHA N300p)KEHUSIMA XUMUIECKIX 7 2 JIT.1JI1.2 JI1.3 JI1.4
ctpykryp /Ip/ JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9
D234 38 313
1.2 Busyanu3zanust 1 MAHUITYJIAIUS TPEXMEPHBIME H300paKCHUAMHI XUMHUYECKUX 7 2 JIT.1JI1.2 JI1.3 JI1.4
cTpykryp /Ip/ JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9
313336 37
1.3 Cucrema MOJIEKYJISIpHBIX aeckpuntopoB /TIp/ 7 2 JI.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 712.9
0923335428
1.4 Boruncnurensaeie Mmonenu  /IIp/ 7 2 JIT.1 JI1.2 JI11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 712.9
21543511912
1.5 MeTobl, OCHOBaHHbBIE Ha TIOUCKE CXOJCTBA B XMMHUYECKOM cTpykType /IIp/ 7 2 JIT.1JI1.2 JI1.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J712.9
21056 213
1.6 MeToabl, OCHOBaHHbBIC Ha TIOUCKE Pa3JInunil B XUMUYECKOi cTpykType /TIp/ 7 2 JIT.1 JI1.2 J11.3 JI1.4

JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
JI2.8 JI2.9
013536
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MHWHOBPHAYKHM POCCHU

\,} ®denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTeIIbHOE
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cTp. 6

1.7

MeTO)ILI BBICOKOIIPOU3BOAUTCIBHOTO CKPDUHUHI'A /Hp/

7

2

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8J712.9
0235435

1.8

In silico ckpununr /Ip/

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8J712.9
02356 37

1.9

O06paboTKa JaHHBIX TEHOMHOTO aHamu3a /J1a6/

J1.1J11.2J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9
0156 37

1.10

Merarenomuka /J1a6/

J1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9
09254

Hcropus nosiBieHus u pa3sutus reiomuku /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8J12.9
33 56 97 310

1.12

BazoBbie TpeGOBaHMs K OPraHU3aIiHi UCCIICJOBAHMS C IIPUMEHEHHEM
MOJMMEpa3Ho nenHoi peakuun /Cp/

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7
J12.8J12.9
02 354 26

TpeboBanus k 6e3omacHoOl paboTe ¢ Onoaornyeckumu oopasiamu /Cp/

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6 JI2.7
JI2.8 JI2.9
929397939

IIpaBuia HOMEHKJIATYphl TeHeTHUecKuX nonumopdusmos  /Cp/

3,7

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
J12.8J712.9
023538010

HOZ[XOI[LI K Me€TOoJaM ACTCKIINHU I/I3yquHBIX TOYKOBBIX HOHHMOp(l)I/I3MOB
/Cp/

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
J12.8J12.9
09226 37 58 012
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crp. 7

1.16 IMoaxone! kK cioco6aM MOMCKa HOBBIX NOJIUMOPGU3MOB B reHomax /Cp/ 7 2

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
02011912

1.17  |Obnacts npuMeHeHHs: MeTo1a cekBeHupoBanus 1o Canrepy /Cp/ 7 2

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
0257328 29

1.18 [Meronst NGS: nmpuMeHeHue B coBpeMeHHOM Ouonorun /Cp/ 7 2

JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
0254 38 011

1.19  [Meronsl 6MoMHPOPMATHIECKOTO aHATN3a TeHETHUECKUX AaHHBIX /Cp/ 7 2

JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
01906 07311 212

1.20  [ITpoOsaeMbl pUMEHEHUS] METOJJOB CEKBEHUPOBAHUS JJISI U3Y4YCHUS 7 2
MHUKpPOOHBIX coobmiects /Cp/

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
2335311312

Paznen 2. Pazgen 2. 2. OcHOBBI IPOTEOMUKH

2.1 TIporeomuka: BBezienue /J1a6/ 7 2

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4J12.5 J12.6 J12.7
JI2.8 J12.9
023336 012

2.2 |Mertons! BbIeNICHUS U pa3zeneHus OeskoB U nentunos /Jlad/ 7 2

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

JI2.4 J12.5 J12.6 JI2.7
J12.8 J12.9
21937310

2.3 OU3UKO-XUMHYECKHE METO/IbI U3yUeHHs CTPYKTYphI OenkoB  /J1a6/ 7 2

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9
02 26 58

2.4 Ipsimoe cexBeHnpoBaHue GenkoB o Dnmany  /J1ab/ 7 2

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7
JI2.8 J12.9
013739
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2.5 CekBeHUpOBaHUE OEIIKOB ¢ MOMOIIBIO Macc-criekTpomerpun  /J1ab/ 7 2

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
0234 36 311

2.6 CekBeHUpOBaHUE OEIIKOB ¢ OMOIIBIO Macc-criekTpomerpun  /J1ab/ 7 2

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
D4 398 013

2.7 N3yuenne 6en0k-0eIKOBBIX B3auMoeicTBuil  /J1ab/ 7 2

JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
0923539310

2.8 N3yuenne 6enok-0enKoBbIX B3aumozencTeuii  /Cp/ 7 2

JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
0196 99 310 011

2.9 Opranu3aiys JJabopaTOpHH IS TPOBEICHHS IPOTEOMHBIX UCCIICIOBAHUN 7 2
/Cp/

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
31 53 35 56

2.10 |Opranuzamnus mabopatopun IJis TPOBEACHUS TPOTEOMHBIX UCCIIEIOBaHUHN 7 2
/Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8 J12.9
9236310311 212

2.11 |MHcTpyMeHTanbHas 6a3a AJIs IPOBEICHHS IPSIMOTO CEKBEHUPOBAHUS OETIKOB 7 2
o Damany /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 JI2.7
J12.8 J12.9
023536311 312

2.12  |MHCcTpyMeHTabHbIE BAPHAHTBI MAcC-CIIEKTPOMETPUM B TIPUMEHEHHUH K 7 2
6enkxoBbIM uccnenoBanusm /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9
01324 39 011

2.13  |buomHpopmaruueckuii aHamm3 crekrporpamm /Cp/ 7 2

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7
JI2.8 J12.9
0238311
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2.14  |Posb MHTEPAaKTOMHUKH B COBPEMEHHBIX UCCIIEIOBaHUAX (DYHKUIUI OETKOB 7 2 JIT.1JI1.2 J11.3 J11.4
/Cp/ JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7

JI2.8 J12.9

010912313
Pa3znen 3. Paznen 3. MHas koHTakTHas paGoTa

3.1 WunuBuayanbHple KOHCYJIBTAIMY, TEKYIUi KOHTpob /VIKP/ 7 3,3 [(JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 JI2.7

J12.8 J12.9

6. POHJ OHEHOYHBIX CPEJCTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

YcTHBIN onIpoc, AOKIAA, CUTYaIlOHHBIE 33291

6.2. TunoBble KOHTPOJIbHBIE 321aHNUS U HHbIE MATEPHUAJIBI ISl TEKylIeil aTTecTaluu

TTpuMepbl CUTYAI[OHHBIX 3a/1a49

1. Ucnionw3yst 6a3b1 nanubix NCBI u onnaiiH-uncTpyMeHThI Primer3, Molbiol, noabepuTe nmapamerpsl i aMILTH(UKAIUN FeHa
TononzoMepassl I Saccharomyces cerevisiae: ONTUMaNIbHBIC IPaMepshI, TEMIIEPaTYPHBINA PEKUM, COCTAB CMECH IS
aMIUTH(HUKAIIHAH.

2. Vcxons u3 npeyioskeHHoro Bam 3Hauenus ontudeckoit miotHoctd JJHK B 00pasiie, ¢ TOMOIIBIO OHJIAHH-KaJIBKYJIATOpa caiiTa
Molbiol onpenenure konteHTpanuto JJHK B o6pasiie.

3. [TonOepure npaliMepsl 7S BRIABICHUS OJHOHYKJICOTHIHOTO momMopduszma rs6500550 rena TRAP1 denoBeka B X0/ie CHKBEHC-
crieuGUIHON MOTMMepa3HON LEMTHOH peakuny. YKaXHUTe apaMeTpsl peakliy 1 pa3Mep KOHEYHOTO TIPOIYKTa.

4. Ucnone3ys 6a3y nanubsix dbSNP noprana NCBI, a Takxke pecypc restrictionmapper.org, moadoepure npaiMeps! it OnpeaeIcHus
TOYKOBOTO mosiuMopdu3ma 1s346432046 rena Hsp81.4 apabunoncuca (Arabidopsis thaliana) ¢ momoripo nojauMepa3Ho HEemHOM
peaxiuy ¢ NoIUMOP(U3MOM IJIUH PECTPUKIIMOHHBIX ()PAarMEHTOB. YKaXKUTE NapaMeTPhl PEakuy U pa3Mepbl KOHEUHBIX
MIPOYKTOB.

5. Mcxons u3 mpeioxkeHHoro otuéra nporpamMmsl FastQC onpenenurte kauecTBO JaHHBIX CEKBCHUPOBAHUS U YKAXKUTE, KaKue
HYKHO IIPOBECTH ONEPALMH JUTS YITyUIISHHs] Ka9eCTBa TUX JTaHHBIX.

6. C momomsto nacrpymenta NCBI Nucleotide BLAST npoBenute cpaBHeHUE NPEII0KEHHON HYKIEOTUAHON
MOCIIEIOBATENHHOCTH € pedepeHCHOM, B3sTOH U3 0a3bl JaHHBIX.

7. IIpoBeuTe aHHOTAIMIO TEHOB MIPEAT0KEHHON MOCIEA0BATEILHOCTH ¢ TOMOLIbI0 ITporpaMmMbl RAST. CKOJIBKO T€HOB COAEPKUT
JIaHHAas 1ociieioBarenbHocTh? K KakuM ceMelcTBaM OHU OTHOCSTCS?

8. C momomkio nHCTpyMeHTa roptaina Molbiol onpenenurte Macchl, 3apsabl U H303JIEKTPUUSCKHE TOYKH MPETOKEHHBIX

6.3. TunoBbie KOHTPOJILHbIE BONPOCHI U 32JaHUA A5 MPOMEKYTOYHOI aTTecTAlUM

Bomnpocs! nns 3auéra

. ®enon-xnopodopmHuslii Meton BeiaenaeHus JHK.

. Beinenenue JIHK Ha copOeHTe: KOJOHOUHBINH METOI.

. Beinenenue JJHK Ha copOeHTe: BbIAENEHHE C IOMOIIBIO CHIIMKATeIs.

. Meron Beinenenus JIHK ocaxaeHuem.

. CriekTpohOTOMETPUYECKHI METO U3MEPEHHSI KOHIICHTPAIIMK HYKJICHHOBBIX KUCIIOT.
. @rroopuMeTpHs AT OLIEHKH KOHLEHTPAUU HyKJIEHHOBBIX KHCIIOT.

. OnHOMEpHBIii resb-anekTpodopes s onpeneneHus kayectsa JHK. Kanumnspssiii anekrpodopes.
. Meron I1LP-onocpe1oBaHHOTO CaliT-HAPaBJICHHOTO MyTareHesa.

. AMundukanus peppakTepHOH MyTallMOHHOM CHCTEMBI.

. Cukenc-cnenudpuueckas [11P.

. AHanu3 nonuMopQu3Ma JUIMH PECTPUKIMOHHBIX ()ParMEeHTOB.

. IIIIP ¢ nurupoBaHreM CUHTETHYECKUX OJIMTO30HIOB.

. Metopn TP ¢ npuMeHeHHEeM ajienb-CIeU(GUIECKUX O OHYKIECOTHIOB.

. IIL1P B peasibHOM BpeMEHU.

. AHanmu3 KoH(popMalMOHHOTO nouMopdu3ma onHonuteBoit JTHK.

. eHaTypupyIomuii rpaiueHTHBINA Telb-31eKTpodopes.

. Meron reTepoyieKCHOrO aHalIu3a.

. MeTos XUMHUYECKOT0 pacIleIyIeHHs: HEKOMIUIEMEHTapHBIX CaliTOB.

. Apdunnas xpomarorpadus Ui pa3feNeHUs U BbIACIECHHS OEIKOB.

02N LN bW~
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28.
29.
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31.
32.
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34.
35.
36.
37.
38.
39.

40

BricokoaddhexTrBHAS )KUAKOCTHAS XpOMaTorpadus B IPOTEOMUKE.
JIByXMepHBIii 5ieKTpodope3 B relie sl pa3/ieieHus OeNKoB.
PeHTreHOCTpYKTYpHBII aHAJIN3 B IIPOTEOMUKE.

WudpaxpacHast CIEKTPOCKONHS TS ONPEICICHNS CTPYKTYPHI OEIIKOB.
PamaHOBCKast CHEKTPOCKONHS B IIPOTEOMHUKE.

Merton siiepHO-MarHuTHOTO pe3oHanca (IMP-cniekrpockomnus).
CexBeHHpPOBaHNE HYKJIENHOBBIX KUCIOT 1o CaHTEpY.

Merton cexBeHupoBanus 1o Makcamy — ['unGepry.
ITupocexBenrnpoBanue.

CeKkBeHHPOBaHUE C IMTUPOBAHHUEM.

CekBennpoBanue ¢ cuHTe30M (tuatdopma [llumina).
MoHHO-NIOTyIPOBOJHUKOBOE CEKBEHUPOBAHUE.
OnHOMOJIEKYJIIPHOE CEKBEHUPOBaHKE B PEajlbHOM BPEMEHHU.
CekBeHHPOBaHNUE B HAHOTIOPE.

IIpstmoe cexBeHnMpoBaHue OEIKOB 10 DAMaHY .

CekBeHHpOBaHUE OEIKOB ¢ TIOMOLIBI0 Macc-criekrpoMeTpa MALDI-TOF.
CexBeHHpOBaHHE IPOTEMHOB Macc-criekrpomerpom ESI-MS.
TanaeMHBIH Macc-CIIEKTPOMETP IS ONIPEIeIeH s COCTaBa OENKOB.
MoeKyIIpHBIH «(HUIIAHTY : TapaMarHiTHEIE YaCTHIIBL.
MonekynapHbIi «UIIHHTY : OUOYUIIBL.

. AByrubpuiHbIe KJIETOYHBIE CHCTEMEI.

6.4. Kputepuu oneHuBaHus

Y CTHBI OMPOC — CPEICTBO KOHTPOJISI yCBOSHHS Y4eOHOTO MaTepralia TeMBI WITH pa3Jiela JUCIUIUIMHEL, OpraHH30BaHHOE KakK
yueOHOe 3aHiTHE B BUJE cOOeceJOBaHUS Ne1lar0OrM4ecKoro paboTHHKA ¢ 00ydaromumMucs. [IpoBoanTcs coryiacHO BOIIpocaM Io
pasnenaM/TeMaM JUCIUIUTHHEL
Kputepuu onieHMBaHUS YCTHOTO ONpoca:

5 Gamnos:

1. Bnanenue noHsATUiHEIM anmnapatoM — CBOOOIHO, TOUHO

2. Bnagenue marepuanom no teme — CBOOOIHO, TOTHO

3. BrajieHue mpuHIUIaMU OPUHATHA U peanu3anuu pemeHuit — CBo6oaHo, riry6oko
4. YMeHHe BBIABITH U aHAIU3UPOBATH MPoOIeMbl — CBOOOIHO

5. JloruuHOCTB U3N0kKEHUS MaTepuaa — JIoruuHo

4 6anna:

1. Bnanenue noHATHitHBIM annapatom — HerouHo

2. Bnanenue marepuanom no teme — Herouno

3. BrajeHue npuHIUIaMK OPUHATHA U peanusanuu pemenuii — Hetouno

4. YMeHuUe BBIABIIATH U aHAIU3UPOBATh NpobieMsl — HeTouHo

5. Jlorn4HOCTB M30KeHUs MaTeprana — Hetouno

3 Gaya:

1. Bnanenue noHsATuiHEIM anmnaparoM — C ommOKaMy, 3aTpyAHEHUSIMU

2. Bragenue marepuanom no teme — C omuoKamMu, 3aTpyAHEHHIMHA

3. BriajeHne NpUHIMNAMY IPUHATHS U pealu3anuy pemennii — C ommnbdkaMu, 3aTpyIHECHUSIMU
4. YMeHuUe BbIABIIATH U aHAU3UPOBATh Npodaemsl — C omubkamu, 3aTpy JHEHUAMU
5. JlornunocTh u3noxenus Marepuaia — C omudkamu

2 Gamna:

1. Bmanenne nonsatuiiHeiM anmaparom — Het

2. Bragenue matepuanom no teme — Het

3. BrajieHue npuHIUNaMU OPUHATHA U peanu3auuu pemenuii — Her

4. YMeHue BBIABIATH U aHATU3UPOBATh NpodieMsl — Her

5. Jlorn4HOCTB H3110KEHUA MaTeprana — Hemornano

OHeHKa 3a ycTHI:Iﬁ OTBET BBICTABJIACTCA, HCXOA U3 HAKOIIJICHHBIX 0aJIJIOB COTJIaCHO cneny}omeﬁ CXEMCE!

— <
— «
— <

KOTIMYHOY: YETBhIPE KPUTEPHUs 10 5 OasIoB, oauH — 4 Oasa;
<XOPOIIIOY»: YeThIpe KpuTepwus mo 4 6amia, oguH — 3 6aia,
<yIOBJICTBOPUTEILHO»: YETHIPE KpUTEpHs 10 3 Oania, oauH — 2 Oania;
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— «HEYAOBJICTBOPUTEJIIBHO»: IBA U Ooiee KpUTEpUA OLICHCHBI HA 2 Oamna.

Jloknax — IpOIyKT CaMOCTOSTENBHOM PadOTHI CTYACHTA, MPEACTABISIOMINA CO00 MyOIMYHOE BBHICTYIUICHHE IO TIPEICTABICHUIO
MOJIYYEeHHBIX PE3YJIbTATOB PEIICHHS ONPEIeNIEHHON yueOHO-IIPAKTUYECKOH TEMBI.

Kputepuu ouenku n1okinanos:

OueHnBaeMblil mapaMeTp Bbammet
KauectBo noknana COOTBETCTBYET TEME, JIOTHYHO BHICTPOCH 5
COOTBETCTBYET T€ME, HEJIOTHIHO BBICTPOCH 4

YaCTUYHO COOTBETCTBYET TEME 3

HE COOTBETCTBYET TEME 2

JleMOHCTpallMOHHBII MaTepran  NpeACTaBlIeH, TOYHbIH, IPOJIEMOHCTPUPOBAH
MPE/CTaBIICH, HETOYHBIHA, MPOJEMOHCTPUPOBAH

MIpeCTaBJICH, HETOYHBIH, HE IPOAEMOHCTPUPOBAH

HE MPEJICTaBJICH MIIM HE COOTBETCTBYET CYTH MaTepuala

N W n »n

BriBo1b1 4y€TKHEe, COOTBETCTBYIOT MaTepUay
HEYETKHNE, COOTBETCTBYIOT MaTEepPHAIy

HE COOTBETCTBYIOT MaTepHaIy

HET

o WA

OTBETHI Ha BOIPOCHI TOYHEIE, 000CHOBAHHBIE
TOYHBIE, HEOOOCHOBAHHEIE

HETOYHbBIE

HET

SR NS

OumeHka 3a TOKJIa]] BEICTABISAETCS B COOTBETCTBHH C HAKOTICHHBIMHU OaJliaMHu:
18-20 6amIoB: KOTIUYHOY;

15-17 6amnoB: «xXopotuIoy;

12-14 6anmnoB: «yAOBIETBOPUTEIHLHOY;

8-11 GamioB: «HEYyAOBIETBOPUTEIHHOY.

CuryannoHHBIE 33/[adH — 3TO BUJ YyUeOHOTO 331aHNS, HIMHTHPYIONINI CHTyaIll1, KOTOPBIE MOTYT BOSHHKHYTH B PEealbHOI HayYHO-
MPaKTUYECKOH AEHCTBUTEIBHOCTH.
Kpurepuu oneHUBaHUs KOMIETEHIUH A7l PEIEHUI CUTYallMOHHBIX 3a1a4:

Kpurepun bamn

TTosyyeH BepHBIN pe3yJbTaT, CTYJICHT BEPHO MOHUMAET U MOXKET OOBSICHUTD XOJ PEUICHUs 5

Tomy4eHHBIH pe3yNbTaT OTIAMIAETCS OT BEPHOTO M3-32 OIIHOKH BEIYHCIUTENFHOTO XapaKkTepa, OJHAKO TPHHIIHIT PEIICHUS CTYASHT
[IOHUMAET BEPHO 4

[oy4eHHBIH pe3yNbTaT OTIAMYALTCS OT BEPHOTO M3-32 METOIMYECKON OMIMOKHM, MPUHIUIT PEIISHNS CTYACHT IIOHUMAaeT He
HOJHOCTBIO 3

BepHBIil pe3ysibTaT He MOJTyYeH, CTYJeHT He MOXKET OOBSICHUTD MIPUHIUI PEIeHus 2

DopMbI KOHTPOJIS YCIIEBAEMOCTU

1) Texymuii BBIOOPOYHBIH YCTHBII ONpoc NpH (POHTAILHOM OIPOCE CTYACHTOB B X0J€ 00CY>KAeHNS Hanboee BaKHBIX
(hparMeHTOB H3y4aeMOM TEMBIL.

2) Pemenue cuTyanoHHBIX 33124, HAIPABJICHHBIX HA HHTETPAIbHBIA KOHTPOJIBb MOMYYEHHBIX CTYAEHTaMH TEOPETUUECKUX 3HAHUM.
3) 3amura J0oKIaa Ha IPEAJIOKEHHYIO TeMY (OLIEHUBAETCsl yMEHHE CTPYKTypUpPOBaTh MaTepyall, JOTHUHOE U3I0XKEHHUE,
HarJSAHOCTD B NIPEACTABICHUH, JOCTYIIHOCTh YCBOGHHS MaTepHana cTyeHTaMH-COKypcHuKamMu). Tekyas ycrneBaeMocThb
CTYZIEHTOB TAaKXe OLCHUBAETCA 110 I0CEIAEMOCTH 3aHATHH.

4) IToroBBIil KOHTPOJIb O AUCLUITIIMHE MIPOBOIUTCS IO CUCTEME 3a4€T/He3auéT no Ouneram. Kaskaplit Ounet comepxuT 1 Bompoc u
1 3agady. OLeHKa BBICTABJIIETCSA B COOTBETCTBUU CO CJIELYIOIIUMU KPUTEPUAMHU.

«3a4TeHO» — CTY/IeHT I'Ty0OKO H TIOJTHO BIIaJIEeT COMIepsKaHNeM ydeOHOTO MaTepHana; yMeeT CBA3BIBATh TEOPHIO C MPAKTUKOH,
BEPHO PeIIaeT 3a/[a4H, TEOPETHIECCKHE BBIBOABI IIOATBEPIKAACT IPUMepaMy, (pakTaMu, JTaHHBIMH HAYYHBIX HCCIICIOBaHUIH;
OCYLIECTBIISIET MEXIIPEIMETHBIE CBSI3H. BBIBOJBI CTYAEHTa JJOTHYHBI ¥ HONHBL. CTYJEHT SCHO U KPaTKoO
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W3JIaraceT OTBETHI Ha MOCTABICHHBIC BOMIPOCKL, YMEET 0OOCHOBBIBATH CBOM CYKJICHUS U MPO(PECCHOHATHHO-THYHOCTHYIO TO3HIIHIO
[0 pacCMaTpUBaeMbIM BOIPOCaM. J[OMyCTHMO, YTO CTYACHT OOHAPY)KUBACT 3HAHKE U MOHUMAHIE OCHOBHBIX HOJIOKEHHUH y4eOHOTO
Marepuaia, HO U3JIaraeT ero HemoJHO, TOMYCKaeT HETOYHOCTH U OIIMOKH.

«He 3auTeHO» — CTyJEHT UMEET Pa3pO3HECHHBIC, OECCHCTEMHBIC 3HAHUS: HE YMEET BBIACITH MIABHOE U BTOPOCTEIECHHOE; [OITyCKAeT
OLIMOKH B OTIPEJCIICHUN TIOHATHUH, POPMYIUPOBKE TEOPETUUCSCKUX TTOJIOKEHHM, NCKAKACT X CMBICIT; HE YMEET COCIUHSITh
TEOPETHICCKUE TIOJIOKEHUS C TPAKTHKOM.

Kpurepuu ist BEICTaBIICHUS 3a4ETa aBTOMATHYCCKH

JIMCIMIUTMHA MOKET OBITh 3a4TE€Ha Ha OCHOBAHUH TEKYIeH YCIIEBAEMOCTH CTYICHTA MIPH CICAYIONHUX YCIOBHAX:

— yd4acTre B yCTHOM OIpOce

— BBINOJTHEHHE 2 TOKIIAI0B

— HanucaHue 2 pedepaToB

— pelleHue 3a/1a4 Ha OL[CHKHU He HIKe 3

3auéT «aBTOMATOM) BBICTABJISCTCS HA OCHOBAaHHUH HAKOILUICHHBIX CTYICHTOM OalIOB [P HATHYUK HE MeHee 17 Gauios.

7. YHEBHO-METOJNUYECKOE H HTHOOPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOLY JIST)

7.1. PexoMennyemasi 1uteparypa

7.1.1. OcHoBHas aUTepaTypa

ABTOpBI, COCTAaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |ABneesa J1.B., Buoxumust: yaeOHUK MockBa : 9BC
Anetinukosa T.JI., (https://www.studentlibrary.ru/book/ISBN9785970454619.html) I'SO0TAP-Menua,
Amnnpuanosa JLE. 2020
JI1.2 |TIonos B. B. I'enHoMuKa ¢ MONEKYJISIPHO-TEHETUIECKUMU OCHOBaMHU: Mockaa:
[MonoTrpadwus] [JTubpoxom, 2014]
JI1.3 |Banumes B.B. MorsekynspHas OHOJIOTHS: YUeOHUK Mockaa : 9BC
(https://znanium.ru/catalog/document?id=467118) Wznarenbckuii
Hentp PUOP,
2026
JI1.4 |Peopuxos /1. B., NGS: BBICOKOTIPOU3BOANTEIHHOE CEKBEHUPOBAHUE Mockaa : 9BC
Kopocrun /1. O., (https://e.lanbook.com/book/387620) JlaGopatopust
[ly6una E. C., 3HaHui, 2024

Wnbunckuii B. B.,
Pe6pukosa /1. B.

JI1.5 |Vuncon K., Yonkep . |[[IpuHuuns! u MeToabl OMOXUMHH U MOJIEKYJISIPHOM Ouonoruu Mocksa : OBC
(https://e.lanbook.com/book/151579) Jlabopatopus
3HaHui, 2020

7.1.2. JlonoHuTebHAS JUTEPATypa

ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rog| Pecypce
JI2.1 |AnGeptc b. MosekynspHas OMOJIOTHS KIIETKH: Hay4YHas JIMTeparypa Mocksa : Mup, OBC
(https://biblioclub.ru/index.php?page=book&id=40085) 1994
JI2.2 |JlebeneB A. T., OCHOBBI Macc-CIIEKTPOMETPHH OEJIKOB U MENTHIOB: yueOHOe Mockaa : 9BC
Apremenko K. A., nocobue Texnocgepa, 2012
Camruna T. 1O. (https://biblioclub.ru/index.php?page=book&id=233467)
JI2.3 |Kopsneesa O. C., MornekynspHas 61oyorHs: 1a00paTOpHBIN MPAKTUKYM: yueOHOe Boponex : OBC
Kanaes B. H., HeuaeBa [mocobue Boponesxckuit
M. C., I'oiikanoBa O. |(https://biblioclub.ru/index.php?page=book&id=336018) roCyJJapCTBEHHBII
IO. YHHBEPCHUTET
WHKEHEPHBIX

TexHoyorui, 2015

J12.4 Buoxumus 1 MoneKyJssipHast OMONOrus: y4eOHO-METOUIECKOe CraBponons : OBC
rocooue Cesepo-
(https://biblioclub.ru/index.php?page=book&id=457873) Kagkazckuii

denepalnbHbIT
YHHUBEPCUTET

(CK®Y), 2015
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ABTODBI, COCTABHTEITH 3arnaBue UznarenscTBo, Pecypc
JI2.5 |TrokaBkuna H.A., Buooprannueckas Xumust: yueOHUK Mocksa : 3BC
baykos F0.11., 3ypa6sH |(https://www.studentlibrary.ru/book/ISBN9785970484340.html) I'SO0TAP-Menmua,
C.O. 2024
JI2.6 |Cnupus A. C. MosnexynspHas 6uonorus. Pubocomsl u 6nocuntes Oenka: yuebHoe |Mocksa : 3BC
nocobue JlaGopatopus
(https://e.lanbook.com/book/319211) 3HaHui, 2023
J12.7 |Konuues A. C., MosekynspHas OMOJIOTHsI: YUeOHUK JIJIsI CIO Mockaa : FOpaiir, 9BC
CeBactpsiHOBa [ A., (https://urait.ru/bcode/565542) 2025
Berxos U. JI.
J12.8 |CrenanoB B. M., MonekynspHas 6uonorus. CTpykTypa U QyHKImU O0enkoB: yueOHMK |Mocksa: Briciias
CrupuH A. C. JUISL By30B mkoia, 1996
JI2.9 |Bonbkenmreiin M. B.  |Buodwusuka: yuebHoe mocobue i By30B Camnkr- [letepoypr| 3BC
(https://e.lanbook.com/book/465098) : Jlans, 2025

7.2. IlepeyeHnb pecypcoB HHPOPMAIMOHHO-TeIeKOMMYHHKAMOHHOH ceTn ""UHTepHeT"

D1 |Bioinformatics Resourse Portal EXPASy [Dnekrponnsiit pecypc]. URL: http://www.expasy.org

92 |eLIBRARY.RU [DnextponHslii pecypc] : anekTpoHHas oubnuoreka / Hayd. sanektpon. 06-ka. — Mocksa, 1999 — . — Iloctyn
K TIOJIHBIM TeKCcTaM 1ociie peructpanuu u3 cet Yenl'Y. — URL: http://elibrary.ru/defaultx.asp

33 |GenSAS [Daexrponnsiii pecype]. URL: http://www.gensas.org

D4 |Molbiol — knaccuueckas U MoJeKyJsipHas ouosnorus [Dnekrponnsiid pecypc]  URL:http://molbiol.ru

D5 |Molbiotools [DnekTponnsiii pecypc]. URL: http://www.molbiotools.com

26 [Moodle [DnekTpoHHEIH pecypc]: CUCTeMa TUCTAHIIMOHHOTO 0oO0ydeHus : [0a3a naHHbIX | / Yens0. roc. yH-T. — Uela0uHCK,
[6.r.]. — Joctym u3 cetu Yenl'Y wim, mocse perucTpaluy U3 CETH YH-Ta, U3 000 TOYKH, UMEIOIICH JOCTYI B HHTEPHET.
— URL: http://moodle.uio.csu.ru/login/index.php

D7 |National Center for Biotechnology Information: [Qnekrponnsiit pecypc]. URL: http://www.ncbi.nlm.nih.gov

38 |URL: http://www.ncbi.nlm.nih.gov URL: http://www.omictools.com

99 |Primer3 [Dnektponnsiii pecypc]. URL: http://www.frodo.wi.mit.edu

D10 |Protein DataBase [Dnektponnsiii pecypc]. URL: http://www.rcsb.org

311 [Restrictionmapper [Onekrponsslii pecypc]. URL: http://www.restrictionmapper.org

312 [UniProt Universal Resource [Onekrponssiii pecypc]. URL: http://www.uniprot.org

D13 |Hayunas oubnuoTteka YensiOMHCKOTO rocyIapCTBEHHOTO YHUBEpCUTETa [DIeKTPOHHBIH pecypc] : [caiit] / Uens6. roc. yH-T.
— Yensabunck, [2001 -]. — Pexxum nocryna: http://www.lib.csu.ru/

7.3 IlepeyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

LMS Moodle

7.3.2 TIpodeccnonayibubie 6a3bl JAHHBIX U HHPOPMALHMOHHO-CIIPABOYHBIE CHCTEMBI

1. DnekTpoHHbIH KaTanor HayuyHoi Oubanoreku Yenl'Y [DnexTponHsId pecypce] : 6a3a nqanubix / Yensd. roc. yH-T. —

2. ApXuB KpYIHEHIINX HAyYHBIX 3apyOexHBIX xkypHaToB (AnnualReviews, CambridgeUniversityPress, Nature,
OxfordUniversityPress, RoyalSocietyofChemistry, SAGE, Science, Taylor&Francis, ThelnstituteofPhysics, Wiley)
(https://arch.neicon.ru/xmlui/)

3. ApXuB Hay4HBIX KypHAJIOB : [caiiT| / HaunoHanbHeIN 31ekTpoHHOMHpOpMaonHbIi koHcopuuyM (HIT HOMKOH). — URL:
http://arch.neicon.ru/xmlui/. — Pexxum nocTyma: TOCTYH TONBKO U3 CETH YHHBEPCHUTETA. — TEKCT : SIEKTPOHHBIH.

4. CrnpaBounuk «THpopmuoy (http://www.informio.ru/) THOOPMMUO : snekTpoHHBIH ClIpaBOYHHK [00ecieueHIe BCEX THIIOB
00pa3oBaTeNbHBIX YUPESIKICHNI HOPMATHBHBIMU, METOTUYECKUMHE, HAyIHOTIPaKTHYeCKUMH Matepraiamu]. — URL:
http://www.informio.ru/. — Pexxum mocrymna: amst 3apeructpup. noib3opareneit YenlY. — TeKCT : 3eKTPOHHBIN.

5. HanmonaisHast aekrponHas onodiunoreka (HOB) (https://rusneb.ru/) Haunonanbnas snexrponHas 6ubmmorexa (HOB) :
00BbETUHEHHBIH AJIEKTPOHHBIH KaTanor GoHA0B poccuiickux Onbamnorek : cadt. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIbHBIX 3a710B Oubnmorexku YenlV. — TekcT : aNeKTpOHHBIN.
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6. Hayunas snexkrponnas 6ubinmorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 31eKTpoHHAs
o6ubnmorexka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctyna: ass 3aperucTpup. moib3opareneit. — TEKCT :
3JIEKTPOHHBIM.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHUE JUCITUIIJIMHBI (MOIY JI51)

YuebHas ayautopust Ne 201

OcHoBHOE 000py/10BaHuUE:

y4eOHBIEe CTOJIBI, COBMELICHHBIE CO CKaMeWKaMH, CTOJ IPerojaBaTesis, CTyJI IPENoAaBaTelis, J0CKa 3 CTBOpUaTast yaeHHIecKast
0OBbIYHASI HACTEHHASI.

TexHuueckue cpeacTBa 00y4IeHHs I IPOBEICHHNS 3aHATHH:

IPOEKTOP, KPaH, aKyCcTHUecKas cucteMa, TpubyHa c I1K.

IporpamMmHOe obecreueHue:

Windows 10 (cpok neicTBHS THIIEH3UH: OECCPOUHO).

TTomenieHus U1 OpraHU3aluy CaMOCTOSTENbHON paOOThI (111 BCEX TUCHUIUINH (MOIyIei))

VYuebHas ayauTopust (KOMIbIOTEpHbIH ki1acc) Ne 337

OcHoBHOE 000pyZ0BaHue: yueOHas U cleluaaIu3upoBaHHas MeOelb, yueOHas JocKa, aBTOMaTU3UPOBaHHbIC paboune MecTa 11
00ydJaromuxcst ¢ J0CTyrnoM k MHTepHeT pecypcam, pabodee MecTo IpernoaBaTels,

0060pyIOBaHHOE C BEIXOJIOM B ceTh MHTepHET. TeXHMYEeCKHe CPECTBA OOYUESHHUS TS TPOBEACHUS 3aHATHIA: MYJIbTHME THHHBIN
KOMIUIEKC MOPTATUBHBIH (HOYTOYK, TEMOHCTPAIIMOHHBIN SKpaH, IPOEKTOP). YueOGHO-METOANIECKast TOKYMEHTAIHS: TIOCOOUS,
ITaKAThI, HATISAHBIN U pa3naaTtouHblit MaTepuan. [Iporpamvuoe obecrieuenue: Windows 10 (cpok AefCTBHS JMIICH3UU: OECCPOUHO),
cuctema J10 «Moodley - cBoboaHo pactipoctpansemoe 10, Acrobat Reader - cBo6omHO pacnpoctpansemoe [10. HeorpanndeHHbIi
JOCTYII B 2JIEKTPOHHYIO HH()OPMAIHOHHO-00pa30BaTeNbHYIO Cpey 00pa3oBaTeIbHOM OPraHN3amni; K COBPEMEHHBIM
npodeccnoHanbHBIM 6a3aM JTaHHBIX U HHPOPMAIUOHHBIM CITPABOYHBIM CUCTEMAaM.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCIHHUTIIMHBI (MO/Y JIS)

B cooTBeTCTBHY ¢ Y4€OHBIM IUIAHOM COOTBETCTBYIOIIEH CIIEIMAIBHOCTH JUCIMIUTMHA « XeMONH()OPMATHKA» H3ydaeTcs
CTYIECHTaMH CIIEUAIIUTETA B 7 CEMECTPE.

VYcnenrHoe nzyueHue Kypca TpeOyeT OT CTYAEHTa PETyJIIpHOTO MOCEUICHHUS MPAKTUYECKUX 3aHATHH, BBIIIOJIHEHUS BCeX yUeOHBIX
3aJaHui IpernoaBaTens, 03HAKOMIICHUs ¢ 0a30BBIMH y4eOHUKAaMU, OCHOBHOM U IOTIOJIHUTEIBHON JIUTEPaTypoi.

IpakTHyeckue 3aHATHS O TUCIUILIHHE Tal0T BO3MOKHOCTB CTYJEHTaM IPOBEPHUTH NIyOHHY YCBOSHHUS yueOHOTO MaTepuaa,
HarpaBJICHbI Ha COBEPUICHCTBOBAHNC HHANBUAYAJIbHBIX HABBIKOB, YMCHUEC pa60TaT1> B KOJIJICKTHUBEC.

CamocrosTenbHas padoTa CTyIEHTOB SIBJSIETCS OJJHAM U3 OCHOBHBIX pa3esioB oOydeHus. [Ipu aToM cTyaeHT 00s3aH paboTaTh C
Hay‘{HO-MeTOﬂI/I‘{CCKOﬁ m/ITepaTypoix'I, OCBanBaTb OTKPLITHIC 6a3bI JaHHBIX. ITocTostHHAs aKTUBHOCTH HA 3aHATHUSIX — 3aJIOT
YCIIEIIHOM PabOThI M MOJIOKHUTEIBHON OLIEHKH.

B ocBoenun AVUCHUIUIMHBI MHBAJIMAAMU U JIMITaMU C OI'PaHUYCHHBIMUA BO3MOXXHOCTAMU 3J0POBbS 60.]'[])]].[06 3HAYCHHUEC UMECECT
MHIUBHIyaNbHAs paboTa. [Tox HHANBHIYIEHOM paboTOH oApa3zyMeBaeTcs ABe GopMbl B3aNMOAEHCTBHS C MIPEIOIaBaTeNIeM:
WHIMBUyallbHas yueOHas paboTa (KOHCYJIBTAIMH), TO €CTh AOMOJHUTEIbHOE Pa3bsiCHEHNE Y4eOHOro MaTepuaia U yriryonéHHoe
W3y4YeHUe MaTepuala C TeMU 00yJaroIIMMICS, KOTOPBIE B 3TOM 3aWHTEPECOBAHBI, 1 HHANBUIyalbHas BOCIIHTATENIbHAs paboTa.
WunuBuayanbHble KOHCYJIBTAIMH 110 MPEAMETY SBIISETCS BXKHBIM (PAaKTOPOM, CIOCOOCTBYIOIINM HHANBUAYaIH3AHN 00yUeHUS U
YCTaHOBJICHUIO BOCIIUTATENILHOIO KOHTAKTa MEXIY MPeroaaBaTesieM U 00y4atouIMMCsl HHBAIUOM WK 00yJaromumcs ¢
OI'PaHNUYCHHBIMU BO3MOXXHOCTSAMH 310POBbA.

B ciydae npuMeHeHus pu 00y4eHUH AUCLUITIIMHBL 3JIEKTPOHHOTO 00y4eHHs, IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
o01eHne 00yJaroIuXCsl U MPENOAaBaTeNs OCYIIECTBIETCS B PEXUME PEIbHOTO BpeMeHH (OHIaiH-JIeKIMY (BeOMHAPEI), YaThl,
BUJIE0-KOH(EPEHIINH 1 JIP.) WU OTIOKEHHOTO BpEMEHH (CHCTeMa TUCTaHIOHHOTO 00ydenust Moodle, MS Office365, dpopymsl,
JJIEKTPOHHAS TI04Ta U JP.).

Bonbiryio yacTh BpeMeHH 00yJaromuecs CaMOCTOsTENIFHO paboTaloT ¢ y4eOHO-MeToIMuecKuMH MaTepranaMu. CTyIeHTHl HMEIOT
BO3MOXHOCTb KOHCYJIbTHPOBAThCSA C IPETI0IaBaTesIeM 10 BCEM BOIIPOCaM, BOSHUKAIOIIMM B X0OJI€ CAMOCTOSATENILHON paboThI
MOCPEACTBOM DJIEKTPOHHOM MOYTHI, COLMAIBHBIX CETeH U T.II.

JocTyn oby4atorierocs K yueOHbIM pecypcaM B peXKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSTEIbHON paboThl OCYIIECTBIISIETCS Yepe3
CC€Th I/IHTCpHCT B y}106HOM JUIs1 HETO MECTE, BPEMEHU U TEMIIE.

Tekymas ycreBaeMOCTh CTYACHTa OLICHHBACTCSl HA OCHOBAaHHHU KayeCTBa 3aIUTHI pedepaToB, YCTHBIX OTBETOB HA CEMHUHAPCKHX
3aHATUAX, PCIICHUA CUTYallUOHHBIX 3a1a4. OI_ICHI/IBaHI/IG IMMPOU3BOUTCS 11O 6aHHBHO-pGﬁTHHFOBOﬁ cucteme. MToroseim KOHTPOJIEM
ciry>xuT 3a4€T. Ilpn Hanu4uuy BeICOKOTO Oajlia Mo TeKyIIel yCIeBaeMOCTH BO3MOXKHO BBICTABICHUE
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3auyéra 6e3 OTBeTa Ha BOIPOCHI («aBTOMAT»).

IIpu oOyueHnn U1l ¢ OTpaHMYESHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00y4eHHe, AUCTaHIMOHHbBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH TIPEyCMaTPUBAIOT BO3MOXKHOCTb ITpUeMa-repeaayi HHGOPMAaLUK B JOCTYIHBIX JJIs HUX hopMax.

Peanuzanust AMCIMIUTMHEL C IPUMEHEHNEM dJIEKTPOHHOTO 00yUYeHUsI, TUCTAaHIMOHHBIX 00pa3oBaTeIbHBIX TeXHONOTHi (nanee — D0,
JOT) ocymecTBisieTcss Ha OCHOBaHUH «I1010XKEHHsI 0 pean3alui OCHOBHBIX U JIOTIOJHUTENBHBIX 00pa30BaTeNIbHBIX IIPOTrPaMM €
MPUMEHEHUEM DIIEKTPOHHOT0 00y4YeHHUs ¥ JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH B (heaepabHOM rocy1apCTBEHHOM
Or0PKETHOM 00pa30BaTENHLHOM YUPEKICHUH BRICIIETO 00pa3oBaHus «UeIsOMHCKHUI TOCyJapCTBEHHBIN YHUBEPCUTET,
«ITonoxxeHus o mopsike 3auera 00y4JaroIUMHKCS 110 OCHOBHBIM NPO()ECCHOHAIBHBIM 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
obpazoBanus B PDI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHS B OPraHH3AIHUAK, OCYIIECTBISIIONINX 00pa30BaTEIbHYIO
JIeSITeIbHOCTD, Y4€OHBIX IPEIMETOB, KYPCOB, AUCLUILIMH (MO ), TPAKTUK, JOTIOJIHUTEIBHBIX 00Pa30BaTEIBLHBIX TPOTPAMM))
MOCPEJICTBOM AJIEKTPOHHOI HHpOpMaLMOHHO-00pa3oBarenbHoi cpeibl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIyYasx
(dopc-Maxkop U T.I1.) P peain3anuu 00pa3oBaTenbHON neaTenbHOCTH ¢ mpuMeHeHueM D0, [IOT MoryT mpuMeHSITh KOMITIOHEHTHI,
He BXOJUIINE B IEPEUeHb dIIEKTPOHHONH HHPOPMAMOHHO- 00pa30BaTeNbHON CPEabl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIIMHBI OB YYAIOIIMMUCSH C HHBAJIMTHOCTBIO K
OI'PAHUYEHHBIMU BO3MOXHOCTSIMHU 31JOPOBbS

OcBoeHMe JUCIUILUIMHBI HHBAJIHIAMH U JIMLAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM
CIeIUANTBHBIX TEXHHYECKUX CPEICTB W WH()OPMALMOHHBIX TEXHOJOTHH, MPEIOCTaBIsEMBIX PecypCHBIM yueOHO-METOIMIEeCKHM
LHEHTPOM 110 OOYYECHHIO HMHBAIWIOB W JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMH 370poBbs Yenl'Y mo 3ampocy oOydarorierocs
(MOOHMIBHBIE CIIEIMANIBHBIE TEXHUYECKHE CPeICTBa Ui JIML C HAapyMICHWSIMH 3pEHHS W C HapylIIeHHEeM CiIyXa, aCCUCTHUBHBIC
UH(OPMAIIOHHBIE TEXHOJIOTHN).

IIpu HeoOxomuMocTH At OOYYAIOMIMXCS ¢ HAPYIISHUSAMH 3peHHs Ha pabouyMx MecTaxX s NPOBEACHHs NPAKTUUECKHX HIH
11a00paTOPHBIX 3aHATHH yCTaHABIMBAETCS CIIEIHAJIbHOE MpOrpaMMHOe olecriedeHue (mporpaMma peueBOl HaBHUTallUU, peueBbIC
CHHTE3aTOPbI, SKPaHHBIE JIYTIBI).

B yueGnble aynmutopun obecrieunBaeTcsi OECHPENSITCTBEHHBIH JOCTYIT JJIsl 00Y4aloIMXCs ¢ UHBAJIMIHOCTHIO U C OTPaHMYCHHBIMU
BO3MOKHOCTSIMH 310pOBBsL. B kak10ii aytutopud, rie o0y4yaroTcs HHBATUIBI U JIUIA C OTPAaHWNIEHHBIMH BO3MOKHOCTSIMH 37I0POBBS,
MIPELyCMaTPHBAETCS] COOTBETCTBYIOIIEE KOIMYESCTBO MECT JIIsl OOYJAIOIIUXCSI C YUeTOM HAPYIIEHUH MX 310POBBSL.

Jis OCBOGHUS NUCHUMIUIMHBI WMHBAJIMIAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHM 3[I0POBbSl TPEIOCTABIACTCS JOCTYI K
MeYaTHBIM UCTOYHUKAM, UMEIOIINMCS B HayqHO! OnOimoTeke Yenl'V, ¢ mOMONIBIO ClIENUaNbHBIX TEXHUUECKHX CPEICTB; TOCTYII C
MOMOIIBIO CIIEIMAIBHBIX TEXHUYECKUX M IMPOTPAMMHBIX CPEICTB K DJICKTPOHHBIM HMCTOYHHMKAM, IPEJCTABICHHBIM B (opme
JNIEKTPOHHOTO JIOKYMeHTa B oHIe HaydHOH Onbmrorexy Yenl'Y iy 2eKTpOHHO-OMOINOTEYHBIX CUCTEMaX.
Y4eOHO-MeTOJMUECKIE MaTepHaibl Uil 00YYarOIMXC U3 YHCIIa UHBAJHMIOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
MIPEIOCTABIIIOTCS B (hOpMax, aIalTUPOBAHHBIX K OTPAHUYEHHUSM UX 30POBbS 1 OCOOCHHOCTSIM BOCTIPHATHS HH(OPMAIIHH.

J1J1s MHBAJKOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OCBOSHHE TUCIUIUIMHBI MOXKET OBITh YACTHYHO MJIH TOJIHOCTHIO
OCYLIECTBIICHO C UCIIOJIH30BAHNEM JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

IIpu mnpoBeneHHM NPOMEXKYTOYHOH aTTECTAllMK 110 IUCHMIUIMHE OOY4YarolmMMCS C WHBAIMAHOCTBIO M C OrPaHMYCHHBIMHU
BO3MOKHOCTSIMH 37I0pPOBbsl O00ECHEUHMBACTCS 10 MX 3asBICHHIO NPENOCTAaBICHHE B JOCTYNHOW ()OpMe B 3aBHCHMOCTH OT HX
WHIMBUyaJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TIOPSJKE IMPOBEACHUS MPOMEKYTOYHOH aTTEeCTAallld, OLICHOYHBIX CPEICTB M
BO3MOYKHOCTH OTBETOB Ha 3a/laHus (MHCbMEHHO Ha Oymare, HaO0Op OTBETOB Ha KOMIbIOTEpe, MHChMEHHO mpudtom bpaiins, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpu npoBeneHNH IPOLIETYPhI OLICHUBAHMUS PE3YIIbTATOB 00yUYEeHNs HHBATHIOB H JIHL C OTPaHMYESHHBIMIA BO3MOYKHOCTSIMH 37I0POBbSI
NpeaycMaTpHUBaeTCs UCTIONIb30BaHue npenoctaBieHHbIX Yenl'VY mmi coOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3U
C X MHIUBHUIYaJbHBIMU 0COOEHHOCTSIMH. [Ipy HEOOXOAMMOCTH MHBAIMIAM U JIUIIAM C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS
MPEJOCTABISETCS AOMOIHUTENFHOE BPEMs IS MOJITOTOBKU OTBETA HA 3a/1aHUsl, MPOLEIypa OLICHUBAHUS PE3yJIbTATOB O0yUYEHHUS MO
JTUCLUIUINHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»




06.05.01 buoun:keHepuss u OuomHpopMaTuka cnenuagusauuss buouH:keHepuss u
ououndopmatruka, Pabdouass mporpamMma IQMCHUILUIMHBI «XeMOMH(pOpPMAaTHKA (HAYYHBIN
ceMUHap)», roa Habopa 2026, ounas ¢popma 00yUeHUsI, IPUHATA:

[TpopekTop no yueOHoii pabote yrBepxaeHo 03.03.2026 A. A. CanamaToB
Y4eHbIM COBETOM OHOJIOTMYECKOTO (haKyIbTeTa

IIpoTokon 3acemanus Ne 8 ot 27.02.2026

IIpencenarens YuyeHoro cosera

Ounonoruveckoro (hakyabTeTa COTJIACOBaHO .C. CramkeBuy

3acenannem kadgeapbl MUKPOOMOJIOTMH, MMMYHOJIOTHH U 001l OM0JIOTHH

[Tporoxon 3aceqanust Ne 9 ot 27.02.2026

3aBenyrouuii kageapoit COIJIaCOBAHO A.JIL. BypmucrtpoBa

ABTOp (COCTaBUTEIB) A.B. EBnoknMoB

CrtpykTypa padoyeii nporpaMMsbl IMCHHMILIHHBI COOTBETCTBYET NMpUKa3y pekropa ®I'BOY
BO ot 27.04.2022 Ne 291-1.



