[lokyMeHT noan i1 3NeKTPOHHOMMIDIHIQBPHA VKU POCCUN

NHdogmaums . DenepanpHOg roCyJapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE

(DMO TaCKa ”epbequ YUpECKACHUE BBICILICTO 06pa3OBaHI/Iﬂ

Tonxdocts: PekToD «HensOunckyit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'VY»)

fara ronnwﬁfp ﬁ@gr%%%%ﬁg&%mm "MonexynspHO-0HOIIOTHIECKHE METO (bl aHaIM3a OHOJIOTHIECKHX CHCTEM" TI0

YHUKalIbEHE RO 060801 "Brontskenepus n Guonngopmatika” criennausamiy BHOHKeHepHs 1 GHOMH(pOPMATHKA crp. 1
04c19pd8bfb98f3b6cb77a486b9a8788b8322323 ®I'BOY BO «Uenl'Y»

Pabouasi nporpaMmma JUCUUILIMHBI (MOAYJIA)*

MonekynsapHO-OH0IOrHYeCKUe METO/IbI aHAIN3a OMOJIOTUYECKUX CUCTEM

CrielmmajipbHOCTh

06.05.01 buounxkenepust u OnonHpopmMaTUKa

Creuunanusamnus

buoumxkenepus u omonHdbopMaTHKa

[IpucBauBaemas kBanudukaiys (CTEIEHb)

buonmxenep n ononHdpopmaTuk

dopma 00ydeHus

OuHasg

["on(s1) HAGopa 2026

*Pabovast mporpaMma IUCIMIUIMHBI (MOJIYJISI) aaanTHPOBaHA /I MHKJIFO3UBHOTO O0yUEHUSI MHBAJIH]IOB
Y JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI

Yenaouuck 2026 r.

© ®I'BOY BO «Henl'V»



MUHOBPHAVKHU POCCUU
\,} denepanbHOE rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
@ YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma qucHUIUIHHEL "MoIeKyIIpHO-OHOIOTHYECKUE METOIbI aHATH3a OUOJIOTHYECKUX CHCTEM" TI0
cnerransHoctd 06.05.01 "Bronmkenepus n 6nonHpopMaTika" crieruan3aniuy bruonmkenepus n GnonHpOpMaTHKa cTp. 2
OI'BOY BO «Henl'V»

Conepxanue

1. Ilenu ocBOCHUS TUCIUTUIUHBI

2. Mecto nucuuminHsel B cTpykType OIIOIT

3. KomnereHnnuu o0y4varoiierocs, GopMUpPyeMbIC B Pe3yIbTaTe OCBOCHUS TUCITUTLIINHBI
(Momymst)

4. O6beM TUCITUTIIUHBI (MOTYJIs)

5. CTpyKTypa U coJiep>KaHue JUCHUTUIAHBI (MOIYJIS)

6. @OH]T OLICHOYHBIX CPEACTB

6.1. IlepedyeHb BUOB OLICHOYHBIX CPE/ICTB

6.2. TunoBbIe KOHTPOJIBHBIE 3aIaHUS U UHBIE MATEPHUAJIbI ISl TEKYILEH aTTeCTallun
6.3. TunoBbie KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs ISl IPOMEXKYTOYHOM aTTECTalluN

6.4. Kputepuu oliecHUBaHUSA

7. Y4ebHO-MeToAMueCcKoe U MH(DOPMAITMOHHOE 00eCcTIeueHnEe TUCITUTIIMHBI (MOIYJIs)
7.1. Pexomenayemas nureparypa

7.2. Ilepeuenpb pecypcoB HHOOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuenb nHOOPMAITMOHHBIX TEXHOIOTHI

8. MaTepualibHO-TEXHUUECKOE 00eCTIeueHUe TUCITUTUTMHBI (MOTYIIS)

9. Metoauueckue yka3aHus JiJisi 00y4JaromuXcsi 0 OCBOCHUIO TUCIUIUIMHBI (MOTYJIS)
10. CnenpanbHble YCIOBUSI OCBOSHUSI TUCIUTUIMHBI 0O0YYarOIMMHUCS ¢ MHBIUIHOCTBIO U
OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHU POCCHUU
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1. HEJIX OCBOEHUMSA JUCHUTIINHBI

]_IeJ'IL JUCHUILIWHBIL:

CdopMupoBaTh MpeACTaBICHHE O METOAOJIOTUH U3yYeHHS CTPYKTYPBI T€HOMa JKUBBIX OPIaHM3MOB, IPOIYKTOB SKCIIPECCHU TEHOB U
HU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB KJIETOK JIJIsl ITOJTy4eHUs] HH(QOpPMAIIMHU O )KUBBIX CUCTEMaX.

3agaun TUCITUTIIINHBI:

1. I[aTI) NpEACTaBJICHUEC O BUAaX U obmacTax MPUMCEHCHUSI OMUKCHBIX TEXHOJIOTHH.

2. VI3y4uTh CYIIECTBYIOIINE MOIXO0bI K BBIICICHHIO HYKIICHHOBBIX KHCIIOT, OSJIKOB H HU3KOMOJICKYIISIPHBIX BEIIECTB U3
OHMOJIOTHYECKUX 00pa3IOB.

3. PaCCMOTpeTB OCHOBHBIC METOABI BEICOKOIIPOMU3BOUTEIIEHOI'O aHAIN3a OHOJOTHYECKHX CHCTEM.

4. I3y4uTh CYIIECTBYIOIINE METOIUKH JIAOOPATOPHOTO aHAIN3a MOJIEKYJSIPHBIX KOMILIEKCOB, GOpMHUPYIONIUXCS B OMOJOTHIECKUX
cucremax.

PeSy.HI)TaTI)I O6y'{€HI/I$I 10 AUCHUITIIIMHE HallpaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB!:

TIK-1.1. Mcnions3yet 6a30BbIe MPUHIUITBI IUTAHUPOBAHUS HAYUHBIX UCCIICIOBAHNH U TIPAaBUIIA TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢
UCCIIeI0BaTeNbCKOM annapaTypoil B B 001acTH OMOUMHKEHEpUH 1 OMOMH(POPMATUKY.

TIK-1.2. Ananu3upyeT HOpMAaTHBHEIE IOKYMEHTHI, PETIIAMEHTHPYIOIINE OPTaHU3AIII0 M METOINKY TPOBEACHHUS HAyIHO-
UCCIIE0BATENCKUX U IIPOU3BOICTBEHHO-TEXHOJIOIHIECKUX padoT B 00s1acTH OMOMH)KEHEPUHU U OMOMH(POPMATUKU.

TIK-1.3. HﬂaHpreT OpraHn3alurio U NpoOBEACHUEC HAYyYHBIX I/ICCJ'IG)IOBaHI/Iﬁ [0 aKTYyaJIbHbIM 6I/IOM€}_'[I/IIH/IHCKI/IM HpOGJ’ICMaM.

TIK-1.4. Mcnomnp3yeT npodeccHoHaNnbHbIe YMEHUS U HABBIKU B MOJrOTOBKE HAYYHBIX OTYETOB, 0030pOB, MyOIHKAIUH, TATCHTOB,
OpraHu3aIuy KOH(EpeHIIHH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.B.10

2.1 TpedoBaHMS K NpeABAPUTEIbHOI MOATOTOBKE 00yYaIOIIErOCs:

OcBoeHue JUCHUITIIUHBI 63,3pr€ch[ Ha 3HaHUAX, IOJTYYCHHBIX CTYJACHTAMU IIPU U3YYCHUU KYPCOB:

duzuka

OO1mas, ananuTH4ecKast ¥ Gpu3uuecKas XUMuUs

OpI‘aHI/I‘IeCKaH XUMMU

BLICOKOMOHeKyJIHpHLIe COCAMHCHUS U KOJUIOWJHAasA XUMUA

buodusuka

buoxumus

MonekynsipHas OHOJIOTHS

duzuka

OO1mas, ananuTH4ecKast ¥ Gpu3nuecKas XUMus

BbICOKOMOJ'IeKyJ'IﬂprIC COCIMHCHUA U KOJIJIOUAHAA XUMUA

OpI‘aHI/I‘IeCKaH XUMMU

MonexynsipHas 610JIOTHS

broxumms

Buodusuka

2.2 JIucuUIINHBI U NPAKTHKH, 1JI51 KOTOPBIX 0CBOeHHE JAaHHOW JTHCHUTLINHBI (MOIYJIs1) He00X0AMMO KaK NMpealecTBYIolIee:

OdyHKIMOHAIbHAS OHOMHpOpPMATHKA

DBoronMoHHAs OHOMH(pOPMATHKA

Wuxenepus npuOopoB a1t GMOTIOTUU

Hayuno-ucnenosarenbckas padora

IToaroroBka K mpoueaype 3allUThl U 3aIIUTA BHITYCKHONW KBATU(PUKAIIMOHHON paboThI

IIpenaumnnomuas npakTuka
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3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITJINHBI
MOAYJIs)

IIK-1: Crioco6eH NpuMeHATH COBpeMeHHbIe MeTO/Ibl 00pad0oTKH, aHATU3a U CHHTE3a M0JIeBOI, IPOU3BOACTBEHHOM 1
J1a6opaTopHOii OnosIornyeckoi nHGopManuu, NPaBUJIa COCTABJIECHUS HAYYHO-TEXHHYECKHX MPOEKTOB M 0TYETOB B 00/1aCTH
OuonH:keHepuu U OMONHGPOPMATUKMY;

3HaThb:

I[J'ISI JOCTHXKCHUSA TIK-1.1 3HaTh: 0a30BBIC NPUHOUIEI U [TpaBUJia TEXHUKU 0€30IaCHOCTH npu pa60Te BBICOKOIIPOU3BOAUTEIbHBIMU
OMMKCHBIMH TCXHOJIOTUAMMU.

YMeTh:

I[J'ISI JOCTHXKCHUSA TIK-1.2 YMETB: aHAJIIM3UPOBATH HOPMATHUBHBIC TOKYMEHTBI, PETJIAMCHTUPYIOIIUE IPOBEACHUEC MOJICKYJIAPHO-
OHOJIOTHYECKOTO HCCICOOBAHUA JJIA MOJTYUYCHU aICKBATHBIX PE3YyJIbTaTOB.

,Z[J'ISI JOCTHXXCHU S TIK-1.3 YMETH: IO pE3YyJIbTaTaM BBICOKOIIPOU3BOJUTCIIBHOTO MOJ'ICKyJ'I?{pHO-6I/IO.]'IOFI/I‘{CCKOFO MCTO/Jia BbIIBUTH
HaIrpaBJICHUA, B KOTOPBIX aKTYaJIbHO BECTH ,I[aHLHeﬁH.IPIe HCCICIOBAHUA.

Baagern:

Hunst noctmkenus [1K-1.4 BnaneTs: HaBbIKaMK 0(OPMIICHHS PE3YTETATOB MOJIEKYJISIPHO-OHOIOTMIECKOT0 UCCISIOBAHUS IS
MOJITOTOBKH HAYYHBIX OTYETOB, 0030pOB, MyOIHKAIIU.

B pe3yabTaTe ocBOeHUs TUCHUILTUHBI 00yUaIOIIUIiCH J0TKEH

3.1|3nath:

3.1.1|dnsa noctmxenus [1K-1.1 3HaTh: 0a30BBIC MPUHIMIIBI U IIPaBHJIA TEXHUKU 0€30MacHOCTH NpU paboTe
BBICOKOITPOU3BOIUTEIbHBIMA OMUKCHBIMH T€XHOJIOTHAMH.

3.2|YmeThn:

3.2.1| Ans noctmwkenns [1K-1.2 ymeTh: aHaTU3UPOBaTh HOPMATUBHBIE JOKYMEHTHI, pErJIaMeHTUPYIONINE TIPOBEICHUE
MOJIEKYIISIPHO-OMOJIOTHYECKOTO MCCIeT0BAHUS IS TIOTYICHHS aJeKBaTHBIX PE3yIbTaTOB.

3.2.2|dnsa noctmxenus [1K-1.3 ymeTs: no pe3yabpraTamM BEICOKOITPOU3BOIUTEIBHOTO MOJIEKYIIIPHO-OHOIOTHYECKOTO
METO/Ia BBISIBUThH HAIIPABIICHUS, B KOTOPBIX aKTYaJIbHO BECTH JNAbHEHIITNE HCCIIeIOBAHHS.

3.3|Baagern:

3.3.1|dns noctmxenus [1K-1.4 BnaneTs: HaBbIKaMU O(OPMIICHHUS PE3yIbTATOB MOJIEKYJISIPHO-OHOJIOTHUECKOTO
WCCIIEIOBAaHMS IJIsl TOATOTOBKY HAYYHBIX OTYETOB, 0030pOB, IMyOINKaIHi.

4. OFbEM JUCIHUIIIMHBI (MOAYJIST)

O6Lwas TpyaoeMKoCTb 23ET

YacoB 1o yueOHOMY IIaHy : 72 Bugs! koHTpoONIL B cemecTpax:
B TOM YHUCIIE :

ayIUTOpHBIE 3aHATUS : 32 3a4eThl 8

camocTosTebHas padora : 36,7

KOHTakTHast pabora: 35,3

HKP: 3,3
5. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHBI (MO1YJIA)
Kon HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHA /[ Kvpe
Paznen 1. Pasgen 1. 1. OcHOBBI T€eHOMHKH
1.1 OMuKCHEIE TexHOIOrHH /JIeK/ 8 2 JI1.1J11.2 J11.3 JI1.4

JI1.5J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7
JI2.8
025438313
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1.2

OwmukcHble TexHooruu /I1p/ 8

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8
09235438313

13

OwmukcHble TexHooruu /Cp/ 8

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8
0235438313

1.4

Brienenue HyKJICHHOBBIX KHCIIOT /JIek/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8
013326 37

15

Brienenue HyKJIEHHOBBIX kucioT /TIp/ 8

J1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8
02335438

1.6

Berinenenue HykinenHOBbIX kucnot /Cp/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8
023332428

1.7

Brigenenue oenkos  /JIex/ 8

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7
J12.8
0923335428

1.8

Brigenenue 6enxos  /TIp/ 8

J1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7
JI2.8
02335438

1.9

Boinenenue 6enko  /Cp/ 8

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
J12.8
02232438

1.10

Brigenenue metabosmutos /JIex/ 8

JI1.1 J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7
J12.8
0194311 012
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111

Briienenune merabonuros /I1p/ 8

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8
01354311012

112

Briienenue merabosiuros /Cp/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8
01354311012

1.13

CexkBenupoBanue /JIex/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J2.8
0196 313

1.14

CexsenupoBanue /I1p/ 8

JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J2.8
0196 313

1.15

CexsenupoBanue /Cp/ 8

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8
D196 213

1.16

T'ubpuanzanus u ououunsl /Jlex/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
J12.8
D1 3536

1.17

T'ubpuanzanus u ououunsr /IIp/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4J12.5 J12.6 J12.7
J12.8
013536

1.18

I'ubpuanzanus u 6uouunsr /Cp/ 8

JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J2.8
2139526

1.19

Macc-cniektpomeTpust 6eIKOB U MeTabouTOB /JIek/ 8

JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J2.8
023435
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1.20 |Macc-cniekTpomeTpus OenkoB U Metabonutos /I1Ip/ 8 2 JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
2.8
D224 35

1.21  |Macc-ciekrpomeTpus 6enkoB U Metabonutos /Cp/ 8 4 JI1.1J11.2 J11.3 J11.4
JI1.5712.1 J12.2 J12.3
J12.4J12.5 J12.6 J12.7
2.8
0205405

1.22 |WHuTepakTomuka /Jlex/ 8 2 JIL.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
2.8
D2 56 37

1.23 |UurepakTomuka /IIp/ 8 2 JIL.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
2.8
D2 56 37

1.24  |WnTepaxromuxa /Cp/ 8 8,7 [|J1.1J11.2J11.3J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7

2.8
32 56 97
Pa3nen 2. Paznen 2. Unast kKoHTaKTHasi padoTa
2.1 MuauBuayabHble KOHCYIBTAIMH, TEKYIUi KOHTpOJIb /VIKP/ 8 3,3 |JI1.1J11.2 J11.3J11.4

JI1.5J12.1 J12.2 JI2.3
J12.4J12.5 J12.6 J12.7
J12.8

6. POHJ OHEHOYHBIX CPEJACTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPEICTB

YcTHbIl OIIpoC, AOKJIad, CUTYyallMOHHBIC 3a/1a4n

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAl U HHBIC MaTePHUaJIbI I Te]cymeifl aTrreCcranuu

TIpuMepbl CUTYaI[HOHHBIX 3314

1. Ucnionb3ys 6a3bl naunasix NCBI u onnaiia-unctpymentst Primer3, Molbiol, moxg6epure napamerps! s aMmruindukaniy rena
tomousomMepassl | Saccharomyces cerevisiae: onTumasnbHbIe TpaiMephl, TEMIIEPATYPHBIH PEKUM, COCTAB CMECH TS
aMIUTH(HUKALIHAH.

2. Ucxoas u3 npeanioxkeHnHoro Bam 3Hauenus ontuyeckoi miotHoctu JIHK B 00pasiie, ¢ moMoIIb0 OHNaiH-KaNbKYJIATOpa caiita
Molbiol onpenenure xonnenTpauuio JTHK B 06pasite.

3. [TonOepute mpaiMepsl AJs BBISBICHHS OJTHOHYKICOTHIHOTO onuMopdusma rs6500550 rena TRAP1 venoBeka B X0/1e CHKBEHC-
crieuUIHON MOJTMMePa3HOW LETHOH peakuy. YKaXHUTe apaMeTphl peakiK 1 pazMep KOHETHOTO IPOIYKTa.

4. Vcnone3ys 6a3y nanaeix AbSNP noprana NCBI, a Taxxke pecypc restrictionmapper.org, mogdepure npaiiMepsl IUis ONpeIeIeHHs
TOYKOBOTO mosmmopdusma rs346432046 rena Hsp81.4 apabunorncuca (Arabidopsis thaliana) ¢ momorsro nommmepasHoit HemHoM
PEaKIuK ¢ MOMUMOP(U3MOM [UTHH PECTPUKIIMOHHBIX ()pParMeHTOB. YKaKUTE MapaMeTphl PEakiii U Pa3Mepbl KOHEUHBIX
MIPOIYKTOB.

5. Hcxona u3 npeanoxeHHoro otuéra nporpammsl FastQC onpenennrte kauecTBO JaHHBIX CEKBEHUPOBAHUS M YKAXKUTE, KaKue
HYXKHO TIPOBECTH ONEPaIHH JUIsl YITyIIICHUS KaYeCTBa 3TUX TAHHBIX.

6. C nomomusto nuacrpymerta NCBI Nucleotide BLAST mpoBeaute cpaBHeHHE NPEATIOKCHHONW HYKICOTHAHOM
MOCJIEIOBATENHHOCTH ¢ peepeHCHOM, B3sTOH U3 0a3bl JaHHBIX.
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7. TIpoBemuTe aHHOTAIMIO TEHOB MPEITI0KEHHOMN MOCIEA0BATEIFHOCTH ¢ MOMOIIBI0 porpaMmMbl RAST. CKOJIBKO TeHOB COACPIKHUT
JlaHHas rocienoBarenbHocTh? K kakuM cemelcTBaM OHU OTHOCATCA?

8. C momomsio nucTpyMenTa noprana Molbiol onpenenure Maccsl, 3apsiibl U H303JIEKTPUYECKHE TOYKH TIPEIIOKEHHBIX

6enkoB. [Ipennoxure mapaMeTpsl reb-31eKTpodopesa i pa3aeseHHus 3THX OCITKOB B CMECH.

9. Vicxons U3 MpeiioxKEHHOT0 Habopa MEeNTHIOB, TOYICHHBIX B pe3yJbTaTe HICHTU(DUKAIIMN Oellka MacC-CIIeKTPOMETPOM, C
HOMOIIBIO HHCTPYMEHTOB moprtaina UNniProt ompenenure 310T GEIIOK.

10. Pacmmpyiite 3anucy aMUHOKHUCIIOTHOM MOCIIEI0BATEIbHOCTH, cliellaHHyo B popmaTte FASTA.

TeMbl U151 TOKJIaJ0B:

. Meron I1LIP-omocpenoBaHHOTO calT-HAMIPABIEHHOTO MyTareHe3a: IpruMeHeHe, MPENMYIIeCTBa U HeIOCTaTKH METO/1a.

. AMmmndukanus pedpakTepHOH MyTallMOHHOW CHCTEMBI: IPUMEHEHUE, TPEUMYIIECTBAa U HEIOCTATKH METO/A.

. CukeHc-crienuduueckas [11P: npumeHeHue, NpeUMyIIECTBA U HEJOCTATKH METO/1a.

. AHanmu3 noimMopQu3Ma JIIMH PECTPUKIHOHHBIX ()parMEeHTOB: IPUMEHEHHE, IPEUMYILECTBA U HEJOCTATKH METO/Ia.

. JIurnpoBaHue CHHTETUYECKUX OJIMTO30HIOB: IPUMEHEHNE, IPEUMYIIIECTBA U HEAOCTATKH METOA.

. Meroa ajenb-crienn(pUuecKuX OJUTOHYKIEOTHIOB: TPUMEHEHHE, TPEUMYLIECTBA U HEIOCTATKH METOAA.

. I[IIIP B peanbHOM BpeMeHH: Pa3HOBUAHOCTH, IPUMEHEHNE, IPEHUMYIIIECTBA K HEOCTATKH METOIa.

. AHanm3 KoH(popManmoHHOTo onumMopdusma ogHoHuTeBoi JTHK: npuMeHeHune, npeuMyIiecTsa u HeJJOCTaTKA METO/1a.

. JeHaTypupyIoImuil rpaAueHTHBII relib-31eKTpodopes: MPUMEHEHHE, TPEUMYIIECTBA U HEIOCTATKH METOAA.

10. MeTox reTepoayIuIeKCHOTO aHaIn3a: MPUMEHEHUE, TIPEUMYIIECTBA U HEAOCTATKU METO/1a.

11. MeToa XMMHUYECKOTO PaCIICIUICHHs] HEKOMIUIEMEHTaPHBIX CAUTOB: NPUMEHEHHE, TIPEUMYILECTBA U HEAOCTATKN METO/a.
12. Meton simepHO-MarHUTHOTO pe3oHaHca (IMP-cniekrpockomnus): MpuMeHeHne sl U3yUeHUsT IPOTEHHOB, IPEUMYIIIECTBA U
HEJJOCTAaTKH METO/a.

13. PeHTreHOCTPYKTYpHBIH aHAIN3 B IPOTEOMHKE: IIPUMEHEHHE, TPEUMYIIECTBA i HEJOCTATKH METOA.

14. IndpakpacHas CieKTPOCKOHS JIsl ONIPEENICHUS CTPYKTYPBI OCJIKOB: 00JIACTH MPUMEHEHHUE, IPEUMYILECTBA U HEAOCTATKU
MeTo/a.

15. PamaHOBCKasi CIIEKTPOCKOITUS B IPOTEOMHKE: IPUMEHEHHE, IPEUMYILECTBA M HEAOCTATKH METO/1a.

O 01N N A~ WK —

IIpumMepsl BOPOCOB Ui YCTHOTO OIpoca

Paznen 1. OCHOBBI FT€HOMUKH.

1). Onpenenenue NOHATHs FeHOMHUKA. OCHOBHBIE LIEJIU U 3a/1a4d TeHOMUKH.

2). DTansl pa3BUTHS TEHOMUKH U €€ OCHOBHBIE HalpaBJICHHUS.

3). OCHOBHBIE JOCTH)KEHUSI TCHOMUKH B MEJMIMHE U (yHIaMEHTaNbHOIl OG1oIoruy.

4). Kakue MeTO/bI BbIIEIEHHS HYKJIIEMHOBBIX KUCIIOT BbI 3HaeTe?

5). OcoOeHHOCTH BBIACNEHNS HYKJICMHOBBIX KUCIIOT B CBSI3H C PAa3HOBUAHOCTHIO OMOIOTHUECKOTO MaTepuaa.
6). OCOOEHHOCTH CTPYKTYPBI TEHOMOB IIPEACTABUTENEH Pa3HBIX JOMEHOB OPTraHUYEeCKOM )KU3HH.

7). Yto Takoe renetTudeckuii mosumopusm? Kakue pasHOBUAHOCTH NONUMOP(HHU3MOB CYIIECTBYIOT?
8). KaxkoBsI IpaBuiia HOMEHKIATYPHI TEHETHYECKHX mojuMopdu3mMoB? Uto Takoe 6aza nqanubix dbSNP?
9). IIpuHIUI METO/A MOIUMEPa3HOH LETTHON PeaKIH.

10). Kakne ocnoBHsle BapuanTsl [IL[P Ber 3Haere?

11). Kakue TpeGoBaHMS NPEABSIBIAIOTCS K MpaimMepam?

12). Kak MO>XHO KOppeKTHPOBATh ycioBus nposeaenus [1LIP?

13). CymnocTtb cexkBeHnpoBanus o CaHrepy.

14). Kakne MeTopl CEeKBEHUPOBAHUS CYIIECTBYIOT Ha HACTOSIINI MOMEHT?

15). B uém oTau4ne METO0B CEKBEHUPOBAHUS HOBOTO TIOKOIEHHS?

16). KoHTposnp kauecTBa Ha pa3HbIX 3Tallax TeHOMHOTO HCCIIEI0BAaHUS.

17). Kakune renernueckue 6a3bl JaHHBIX BBl 3HaeTe?

18). Yro Takoe cOopka reHoMa, KOHTHT, ckahdona?

19). B uém 3axmrouyaercs BeIpaBHHBaHKE reHOMOB? UTo Takoe pedepeHCHbINH reHoM?

20). Yro Takoe merareHoM? KakoBbl TpyTHOCTH, CBsI3aHHBIE CO COOpKO MeTareHoMa?

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI IPOMEKYTOYHOI aTTecTaluu

Bomnpocs! 115 3auéra

. ®enon-xnopodopmuslit Meton Beinenenus JHK.

. Beinenenne JJHK Ha copOeHTe: KOJOHOUHBII METO.

. Boinenenne JIHK Ha copOenTe: BblielieHHE C IIOMOIIBIO CHITKAres.

. Meton Beinenenus IHK ocaxnenuem.

. CiekTpohOTOMETPUUECKUIT METOI H3MEPEHNS KOHIIEHTPAI[MH HYKJICHHOBBIX KHACIIOT.

. GuroopuMeTpus AJsl OLIEHKH KOHLEHTPALUU HYKJIEHHOBBIX KHCIIOT.

. OmHOMepHEIH renmb-anekTpodopes ast onpeaeneHus kadecta JHK. KanuuisipHelid snekrpodopes.
. Meron ITLP-onocpenoBaHHOTO CalT-HANPABICHHOTO MyTareHesa.

01NN AW~
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9. Ammmudukanus pegpakTepHOH MyTallMOHHOW CHCTEMBI.

10. CukeHnc-cnieruduyeckas [TLP.

11. Ananu3 nonumopdusMa JJIMH PECTPUKLIUOHHBIX ()ParMEeHTOB.

12. TIIP ¢ nurupoBaHueM CHHTETUIECKUX OJMTO30H/IOB.

13. Metox INIP ¢ npuMeHeHUEeM auleb-CHeNU(PUIECKUX OJIUTOHYKIEOTUI0B.
14. TILIP B peanbHOM BpEMEHHU.

15. Ananu3 KoHpOpMAMOHHOTO TonuMopdu3ma ogHoHuTeBor JTHK.
16. lenarypupyromuii rpaJieHTHBII refb-31ekTpodopes.

17. Merton reTepoIyIieKCHOTO aHAIN3A.

18. MeToa XMMHUYECKOro pacIieruieH!s] HEKOMITJIEMEHTapHBIX CAlTOB.
19. Adpdunnas xpomarorpadus aj1st pa3iesieHusl U BbIICICHNS OCIKOB.
20. BricokoaddekTuBHast KUIKOCTHAS XpoMaTorpadusi B IpOTEOMHUKE.
21. IByXMepHBIii 35IeKTpodope3 B Telie sl pa3ieieHus OeKoB.

22. PEeHTIeHOCTPYKTYPHBIN aHaIU3 B IPOTEOMUKE.

23. ndpakpacHas CIEKTPOCKOIHS ISl ONPECIICHUsI CTPYKTYPBI OCIIKOB.
24. PaMaHOBCKasi CIIEKTPOCKOITUS B TPOTEOMHUKE.

25. Metogn simepHO-MarHUTHOTO pe3oHaHca (IMP-cnekrpockomnus).
26. CexBeHHpPOBaHHE HYKJICMHOBBIX KUCIIOT 110 CaHrepy.

27. Meton cexkBeHrpoBaHus o Makcamy — ['unbepry.

28. TIupocexBeHUPOBAHHE.

29. CexkBEeHHPOBAHHE C JINTHPOBAHUEM.

30. CexBenupoBanue ¢ cuate3oM (tiatdopma lllumina).

31. NoHHO-TIOTYTIPOBOTHUKOBOE CEKBEHUPOBAHNE.

32. OnHOMOJIEKYJIIPHOE CEKBEHUPOBAHUE B PEaIbHOM BPEMEHHU.

33. CexkBeHHpOBaHNE B HAHOTIOPE.

34. IlpsiMoe ceKkBEHUPOBaHUE OEJIKOB 110 DAMaHy.

35. CexBeHnpoBaHue OEJKOB ¢ MOMOIIKI0 Macc-criekTpomerpa MALDI-TOF.
36. CekBeHUpOBaHUE MPOTEMHOB Macc-criekTpomerpom ESI-MS.

37. TanaeMHBIH Macc-CIIEKTPOMETP JUISL OTIPEICIICHHS COCTaBa OEJIKOB.
38. MonexynsapHbli «QUIIUHTY: TapaMarHUTHbIE YaCTHUILIBL

39. MonexynsapHbIi «QUIIIHTY : OUOUHTIEI.

40. JIByruOpuaHbIe KIETOYHBIC CHCTEMBI.

6.4. Kputepun oneHuBaHus

YCTHBI 0IIPOC — CPEACTBO KOHTPOJISI YCBOGHUS Y4€OHOTO MaTepHalla TeMbl WIH pa3fiela AUCHUILIMHBL, OPIraHU30BaHHOE KaK
y4ueGHOe 3aHsTHE B BHIE COOECeIOBAHMS IIEArOrHUecKOro paboTHrKa ¢ 00ydaromuMucs. [IpOBOAXTCS COTTACHO BOIIPOCAM IO
paszaenaM/TeMaM AUCIUILTHHBL.

Kpurepun orlieHHBaHUs YyCTHOTO OIPOCa:

5 6amnos:

1. Branenne noHATHITHEIM anmapatoM — CBOOOIHO, TOTHO

2. Brnanenue marepuanom no teme — CBOOOIHO, TOUHO

3. Bragenne npuHIMIIAMA IPHHATHS U peali3auy pemennii — CBo6oaHO, TTy6oKko
4. YMeHHUe BBIABIATH U aHATU3UPOBATh NpobaeMsl — CBOOOIHO

5. JloruuHOCTB U3N0kKEHUS MaTepuaa — JIoruuHo

4 6amna:

1. Bnanenue nonatuitneiM annaparom — HeTtouno

2. Bnagenue mMatepuaioM 1o teme — Hetouno

3. Bragenue npuHIMIAMU IPUHATHUS U peann3aiuy peuieHuii — Herouno
4. YMeHuUe BbIABIATH U aHAIU3UPOBATh NpobaeMsl — HeTouHo

5. JlornuHOCTD U30XKEHUs MaTepuaia — Hetouno

3 Oamna:

1. Bnanenue noHaTuiiHpIM annaparoM — C omubkamu, 3aTpyAHEHUAMU

2. Bianenune marepuainom 1o Teme — C ommbkamu, 3aTpyIHEHUSIMU

3. BrasieHue npuHIUNAaMK OPUHATHUA U peanu3anuy pemeHuil — C omnbkaMu, 3aTpyAHEHUSIMU
4. YMeHue BBIABIIATH U aHATU3UPOBATh NMpobaemsl — C omubKkaMu, 3aTpyIHEHUAMU

5. JlornunocTs u3noxenus Marepuana — C omubdkamu
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2 bayia:

1. Bnagenune noustuitHeiM anmapatom — Her

2. Bmanenue matepuaioM no teme — Het

3. Bragenve nmpuHIMNIAMH IPUHITHS U peanu3anun pemenuii — Her
4. YMeHue BBISABISATH U aHAJM3UPOBATH MpodiiemMsl — Her

5. JlornuHOCTH U3N0KEeHUS MaTepualna — Henoruuano

OmeHKka 3a YCTHBII OTBET BBICTABIISIETCS, UCXO/S M3 HAKOIUICHHBIX OAJIOB COTTIACHO CIEAYIOIIEH cXxeMe:
— «OTIIMYHO»: YETHhIpE KPUTEPH 1O 5 6aIoB, OJ1H — 4 Gaiuia;

— «XOPOILIO»: YeThIpe KpuTepus mo 4 6aia, oauH — 3 Oaa;

— «YIIOBJIETBOPUTENILHOY: YEThIpE KpUTEpHs 10 3 Oasa, onuH — 2 6aa;

— «HEYJOBJIETBOPUTEIBHO»: 1BA M O0Jiee KpUTEPHs OLIEHEeHB! Ha 2 Oaia.

Jloknaza — IPOAYKT CaMOCTOSITENbHOM PaboThI CTY/ACHTA, NIPEICTABIAIOIUMI cO00H MyOIMYHOE BRICTYIIIEHHE 110 [IPEACTABICHHIO
TIOJIY9E€HHBIX PE3yIbTaTOB PEIICHUS OMPEAETIEHHON yIeOHO -TIPAaKTHIECKON TEMBI.

Kputepuu onieHKH JOKIIa10B:

OrneHMBaeMbIl TapaMeTp banns
KadectBo moxmana COOTBETCTBYET T€MeE, JIOTUIHO BHICTPOCH 5
COOTBETCTBYET TEME, HEJIOTHYHO BHICTPOCH 4

YaCTHYHO COOTBETCTBYET TEME 3

HE COOTBETCTBYET TEME 2

JleMOHCTpallMOHHBII MaTepuall  NpeACTaBIIeH, TOYHBIH, TPOJIEMOHCTPUPOBAH
MIpEJCTaBJIECH, HETOYHbIH, MPOJIEMOHCTPHPOBAH

MPEe/ICTaBJICH, HETOYHBIN, HE IIPOJIEMOHCTPHUPOBAH

HE MPEeJICTABIICH WM HE COOTBETCTBYET CyTH MaTepuaia

W oA G

BriBoib 4€TKHE, COOTBETCTBYIOT MaTepuary
HEeu€TKHEe, COOTBETCTBYIOT MaTepHay

HE COOTBETCTBYIOT MaTepHary

HET

o W A

OTBETHI Ha BOIPOCHI TOYHBIE, 000CHOBaHHBIC
TOYHBIC, HEOOOCHOBAaHHbBIE

HETOYHBIC

HET

WA

OueHka 3a IOKJIaJ] BEICTaBIIETCS B COOTBETCTBUU C HAKOIJICHHBIMHU OajllaMu:
18-20 6aIoB: «OTIIMYHOY,

15-17 GamnoB: «XOpOIIOY;

12-14 6as10B: «yIOBJICTBOPHUTEIIHLHOY,

8-11 GaioB: «HEyJOBIETBOPUTEIHEHO.

CuTyalloHHBIE 3aJa4H — 3TO BUJ Y4€OHOT0 3aJaHusl, IMUTHPYIOLIUI CUTYalluH, KOTOPbIE MOTYT BO3HUKHYTH B peajbHON HAayYHO-
NIPAKTUYECKON AEHCTBUTENEHOCTH.
Kputepuu onieHrBaHus KOMIETEHIMN A7 pEIICHUI CUTYallMOHHbIX 33/1a4:

Kpurepun bann

IlomyueH BepHBIH pe3ybTaT, CTYAEHT BEPHO IOHUMAET U MOXKET OOBSICHUTD X0 PEIIeHUus 5

INomyueHHBIN Pe3yNbTaT OTAMYACTCS OT BEPHOTO M3-3a OMIMOKH BBIYHCIUTEIFHOTO XapaKkTepa, OAHAKO PUHIUI PELICHUs CTYACHT
MIOHUMAET BEPHO 4

[omyueHHBIN Pe3yNbTaT OTAMYACTCS OT BEPHOTO N3-3a METOIMUYECKON OIMMOKYM, IPUHII PEIICHUS CTYACHT IOHUMAeT He
TIOJTHOCTBIO 3

BepHEIil pe3ynbTaT He MOTY4YeH, CTyACHT He MOXKET OOBSICHUTh IPUHLUI PEIIeHus 2

@DopMEBI KOHTPOJIS YCIIEBAEMOCTH

1) Texymuii BBIOOPOYHBIH YCTHBII Onpoc NpH (PPOHTAIBHOM OIPOCE CTYASHTOB B X0Je 00CyXAeHNs HanboIee BaKHBIX
(parMeHTOB H3y4aeMOil TEMBI.
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2) PemieHrie cUTyallMOHHBIX 33/a4, HAPABJICHHBIX HA HHTETPAIbHBIA KOHTPOJIb TIOYUYEHHBIX CTYIEHTaMU TEOPETHYECKUX 3HAHHUM.
3) 3amuTa 10KIaga HA MPEJIOKEHHYIO TeMy (OIEeHMBAeTCsS YMEHHE CTPYKTYPHUPOBATh MaTeprall, JJOTHIYHOE U3JIOKEHHE,
HaIIJHOCTD B IPEACTaBICHHUH, JIOCTYITHOCTh YCBOSHHS MaTepHaia CTyA€HTaMU-COKYPCHUKaMHK). TeKymias ycreBaeMocTh
CTYIICHTOB TaKXe OL[EHUBAETCS IO NMOCEIAeMOCTH 3aHATHH.

4) UIToroBblii KOHTPOJIb 110 TUCHUILIMHE IPOBOJHUTCS 110 CHUCTeMe 3a4€T/He3aueT o omeram. Kaxpiii 6mer coxepxut 1 Bonpoc u
1 3amauy. OueHKa BBICTABIISIETCS. B COOTBETCTBUH CO CIEAYIOIIUMH KPUTEPHUAMHU.

«3a4TeHo» — CTYAEHT ITyOOKO M HOJIHO BIAJIEET CoJlep KaHneM ydeOHOTO MaTepHaia; yMeeT CBI3BIBAaTh TEOPHIO C IPAKTHUKOH,
BEPHO pellaeT 33/1a4M, TEOPETHYECKHE BHIBOIbI IOJTBEPKAACT MPUMEpPaMu, (pakTamu, JaHHBIMHU HAyYHBIX HCCIIEJOBAHHIA;
OCYIIECTBIISIET MEKIPEIMETHBIE CBSI3H. BHIBOABI CTYICHTa JIOTUYHBI M TTOJIHBL. CTYAEHT SICHO M KPaTKO M3JIaraeT OTBETHI Ha
MIOCTaBJICHHBIE BONIPOCHI; yMeeT 000CHOBHBIBATH CBOU CY)KICHHS U MPO(ECCHOHATBHO-THYHOCTHYIO MTO3HMIIHUIO TI0 pACCMaTPUBAEMbIM
BoIpocaM. J[oIyCTHMO, YTO CTYAEHT OOHapy)KHMBaeT 3HaHHE M OHIMaHHE OCHOBHBIX ITOJIOKEHUH yIeOHOTO MaTepHana, Ho
U3J1araeT ero HeroJIHO, IOIyCKaeT HETOYHOCTH U OIINOKH.

«He 3auTeHO» — CTYAEHT UMeeT pa3po3HEHHbIE, OECCHCTEMHBIE 3HAHHS: HE YMEET BBIICIATH [NIABHOE M BTOPOCTEIIEHHOE; IOITyCKAET
OIMOKY B ONPE/ICTICHUH MTOHATHH, (POPMYIUPOBKE TEOPETHYECKUX MTOJIOKECHUH, UCKAKAET UX CMBICIT; HE YMEET COCIHHSATh
TEOPETHYECKUE TOIOKEHUS C TPAKTUKOM.

Kputepuu ams BeicTaBieHus 3a4éTa aBTOMaTHYECKH

JucuuruinHa MOKeT OBITh 3a4TeHa Ha OCHOBAaHUH TEKYIeH YCIIeBaEMOCTH CTYJEHTA IIPH CIEAYIONIHX YCIOBHAX:

— y4acTHe B yCTHOM OIpoce

— BBITIOJTHEHHE 2 TOKIIa 0B

— HamucaHue 2 pedepaTon

— peleHue 3a/1a4 Ha OIICHKU He HIDKe 3

3auyéT «aBTOMATOM) BBICTABIISICTCS HA OCHOBAHWY HAKOIUICHHBIX CTYJICHTOM 0aJUIOB IIPU HAJIMYMK He MeHee 17 OaioB.

7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1. PexoMennyemasi 1urepatypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOPBI, COCTaBUTEIN 3armaBue M3narensctBo, ron| Pecypc
JI1.1 |ABneesa JI.B., Buoxumus: yaeOHMK Mockga : 9BC
Auneitaukosa T.JI., (https://www.studentlibrary.ru/book/ISBN9785970454619.html) I'S0TAP-Menua,
Amnnpuanosa JLE. 2020
JI1.2 |ITonos B. B. I'enoMuKa ¢ MOJIEKYIISIPHO-TEHETUYECKUMHU OCHOBAMM: Mocksa:
[MonoTpadms] [JTubpokom, 2014]
JI1.3 |VBanumes B.B. MonekyisipHasi OMOJIOTHS: YI€OHUK Mockaa : OBC
(https://znanium.ru/catalog/document?id=467118) Wznarenbckuit
Hentp PUOP,
2026
JI1.4 |Pebpuxos 1. B., NGS: BbICOKONIPOU3BOANUTEILHOE CEKBEHUPOBAHNUE Mockaa : OBC
Kopoctuu 1. O., (https://e.lanbook.com/book/387620) JlaGopaTopwust
y6una E. C., 3HaHwuii, 2024

Wnennackuii B. B.,
Pebpukosa /1. B.

JI1.5 |Yuncon K., Yonkep . |IIpuHUMIIBI 1 METOABI OMOXUMHUH ¥ MOJIEKYJISIPHOM OHOTIOTHH Mocksa : OBC
(https://e.lanbook.com/book/151579) JlabopaTopust
3HaHuH, 2020

7.1.2. lonoHUTeEIbHAS TUTEPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |JIeGenes A. T., OCHOBBI Macc-CIIEKTPOMETPHUH OENKOB U MENTUAOB: yueOHOe Mocksa : OBC

Aptemenko K. A., nocobue Texnocdepa, 2012

Camruna T. 1O. (https://biblioclub.ru/index.php?page=book&id=233467)
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ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, ron| Pecypc
JI2.2 |Kopneesa O. C., MonexynsipHast OMOJIOTHS: Ta00PaTOPHBIN MPAKTHKYM: YueOHOE Boponex : 3BC
Kanaes B. H., Heuaera |nocobue Boponexckuit
M. C., loiikanosa O.  [(https://biblioclub.ru/index.php?page=book&id=336018) roCyIapCTBEHHBIN
1O. YHUBEPCUTET
WHXESHEPHBIX
TexHoJorui, 2015
J12.3 [Cnupun A. C. MonekynsipHas 6uosiorusi. Pudocomsr u 6nocunres Oenka: yuebHoe [Mocksa : 3BC
nocobue JlaGoparopus
(https://e.lanbook.com/book/319211) 3HaHuH, 2023
JI2.4 |Konuues A. C., MonekyssipHast OHMOJIOTHS: YUCOHHUK /IS CIIO Mocksa : FOpaiir, 9BC
CesactesinoBa I'. A.,  |(https://urait.ru/bcode/565542) 2025
IIeTrkoB U. JI.
J12.5 |CrenanoB B. M., MonekymsipHas 6uonorus. CTpykTypa U GyHKIMH O0eKkoB: yueOHHK |Mocksa: Beicias
CoupuH A. C. UL BY30B mkoia, 1996
J12.6 Buoxumus 1 MosieKynsipHasi OMOJIOTHS: Y4eOHO-METOIUUECKOe CraBponos : 3BC
nocobue Cesepo-
(https://biblioclub.ru/index.php?page=book&id=457873) KaBkazckwuii
®denepanbHbIIT
YHHUBEPCUTET
(CK®V), 2015
JI2.7 | TroxaBkuna H.A., Buooprannyeckass XuMusi: yueOHHK Mockaa : 9BC
baykos F0.11., 3ypa6su |(https://www.studentlibrary.ru/book/ISBN9785970484340.html) I'DOTAP-Menua,
C.O. 2024
JI2.8 |Bonbkenmtelin M. B.  |buodusuka: yueOHOe mocoOue s By30B Cankrt- [Tetepoypr | DBC
(https://e.lanbook.com/book/465098) : JTanb, 2025
7.2. IlepeyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"
D1 |Bioinformatics Resourse Portal EXPASy [Onexrponnsriii pecypc]. URL: http://www.expasy.org
32 |eLIBRARY.RU [DnekrponHblii pecypc] : anekTponHas 6ubdnauoreka / Hayud. anekrpoH. 6-ka. — Mocksa, 1999 — . — Jloctyn
K TIOJTHBIM TeKcTaM mocie peructpaiu u3 cetu Yenl'Y. — URL: http://elibrary.ru/defaultx.asp
33 |GenSAS [Dnekrponnsiii pecypc]. URL: http://www.gensas.org
24 [Molbiol — kmaccugeckas n MmonekynmspHas 6uosorust [Dmexrpornsiii pecype]  URL:http://molbiol.ru
35 [Molbiotools [Dnexrponnsrit pecypc]. URL: http://www.molbiotools.com
26 [Moodle [DnekTpoHHBIH pecype]: cucTeMa TUCTAHIIHOHHOTO 00yd4eHws : [6a3a manubix] / Yensi0. roc. yH-T. — UensOuHCK,
[6.r.]. — Hocrym u3 cetr Yenl'Y wiu, mocse perucTpaluy U3 CETH YH-Ta, U3 000 TOUKH, UMEIOIICH JOCTYI B HHTEPHET.
— URL: http://moodle.uio.csu.ru/login/index.php
D7 |National Center for Biotechnology Information: [Dnextponnsriii pecypc]. URL: http://www.ncbi.nlm.nih.gov
28 |OMICtools [Onexrponnsiii pecypc]. URL: http://www.omictools.com
39 |Primer3 [Dnexrponnsiii pecypc]. URL: http://www.frodo.wi.mit.edu
310 [Protein DataBase [Dnexrponnstii pecype]. URL: http://www.rcsb.org
D11 [Restrictionmapper [Inekrponnslii pecypc]. URL: http://www.restrictionmapper.org
912 [UniProt Universal Resource [Onekrponssriii pecypc]. URL: http://www.uniprot.org
D13 |Hayunas 6ubamnoreka YenssONHCKOTO TOCYIapCTBEHHOTO YHHBEPCHTETa [ DIeKTPpOHHBIH pecypc] : [caiit] / Uensb. roc. yH-T.
— Yemsibuuck, [2001 -]. — Pesxum nocryma:  http://www.lib.csu.ru/
7.3 IlepeuyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA
7.3.1 IIporpaMmmHoOe oGecnieyeHue
LMS Moodle

7.3.2 IlpodeccnonanbHbie 6a3bl IaHHBIX U HHPOPMALNOHHO-CIIPABOYHBIE CHCTEMBbI

1. DnekTpoHHbIH KaTanor HayuyHoi Oudnuoreku Yenl'Y [DnexTponHsId pecypce] : 6a3a nanubix / Yensb. roc. yH-T. —
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2. ApXHB KpYITHEHIINX HayYHBIX 3apyOexkHbIX xypHasioB (AnnualReviews, CambridgeUniversityPress, Nature,
OxfordUniversityPress, RoyalSocietyofChemistry, SAGE, Science, Taylor&Francis, ThelnstituteofPhysics, Wiley)
(https://arch.neicon.ru/xmlui/)

3. ApXHB Hay4HBIX XypHAJIOB : [caiiT] / HaroHanbHeIi d5ekTpoHHOMHpopMannonHbii koncopiuym (HIT HOMKOH). — URL:
http://arch.neicon.ru/xmlui/. — Pesxum noctyra: JOCTyH TOJIBKO U3 CETH YHUBEpCHTETa. — TEKCT : 3JIEKTPOHHBIH.

4. Cnpasounuk «udopmuoy (http://www.informio.ru/) TH®OPMMUO : s5eKTpOHHBIN CIIPABOYHUK [00OecedeHre BCEX THITOB
00pa3oBaTeNbHBIX YIPEXKICHHNA HOPMATHBHBIMH, METOIMIECKUMH, HAYYHONIPAKTHUeCKUMH MaTepuaiamu]. — URL:
http://www.informio.ru/. — Pexxum moctyma: asst 3apeructpup. moib3oBareneit Yenl'V. — TeKCT : 3IeKTpOHHBIH.

5. HarmonansHas anekrponHas oudmmoreka (HIOB) (https://rusneb.ru/) Hanmonanshas snexkTponnas 6ubmmoreka (HIB) :
00beIMHEHHBIH 3JIEKTPOHHEBIN KaTaaor (OHI0B POCCHHCKUX OrbmnoTek : caiit. — URL: http://H36.p¢. — Pesxxum mocryma: u3
YUTAJIBHBIX 3a710B OnOnoreku Yenl'V. — TeKCT : AEKTPOHHBIN.

6. Hayunas snexkrponnast oubnuorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas 35eKTpOHHAS
6ubaroTeka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum mocTyma: ist 3aperucTpup. mojp3oBareneit. — Tekcr :
JJIEKTPOHHBIM.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHME TUCITUIIJIMHBI (MOAY JIs1)

VYuebHnas ayautopust Ne 200:

OcHoBHOE 000pyIOBaHHE:

y‘-I€6HLIe CTOJIbI, COBMCIICHHBIC CO CKaMEﬁKaMH; CTOJI, CTYJI IIpE€TIoAaBaTelIA; JOCKa YUCHUYCCKasA; CTO JJIA 06yqa}01_u1/1xc51 C
HWHBAJIMJHOCTBIO, MIEPEABUTAIOIUXCS C UCIIOJIB30BAHUEM KPECIIa-KOJIACKH,

TexHuuecKHe cpeacTBa 00yIEHHS U IPOBEICHNS 3aHATHH:

MYJIbTUMEINHHOE HHTEPAKTUBHOE 000pya0oBaHKe (IPOEKTOP, IKpaH, aKkycTHUECKas cucreMa, TpudyHa ¢ I1K).

IporpamMmHOe obecreueHue:

Windows 10 (cpok aeHcTBHS THUIEH3UH: OECCPOYHO).

TTomereHus I OpraHU3aIMK CAMOCTOSITEIBHOM PabOTHI (1 BCEX TUCIUIUIAH (MOTYJICH))

VYuyeOnas ayauropus (KOMIbIOTEpHBIN Kitacc) Ne 337

OcHoBHOE 000pyoBaHue: yueOHas U CrielMaIn3upoBaHHas MeOellb, yueOHas 10cKa, aBTOMAaTU3UPOBAHHBIC pabo4ne MecTa JJist
o0ygaromuxcs ¢ 10cTynoM K MHTepHeT pecypcam, pabodee MECTO MperoaaBaTelis,

000pyIOBaHHOE C BBIXOJIOM B ceTh VHTepHeT. TexHIIecKne cpecTBa O0YUCHNS T TPOBEACHNUS 3aHATHIL: MyIbTHMe IMHHbIH
KOMILJICKC MOPTATUBHBII (HOYTOYK, IEMOHCTPAIIMOHHBIN 9KpaH, NPOCKTOp). YUeOHO-METoIuueCKast JOKYMEHTAIUs: TTOCO0US,
IUTaKaThl, HATJISUTHBIA M pa3aaTounslii Matepuali. [IporpammHoe obecreuenue: Windows 10 (cpok neiicTBus IMLEH3HH: GECCPOUHO),
cuctrema J10 «Moodley - ceo6oxHO pactpoctpansiemoe I1O, Acrobat Reader - cBo6oano pacnpoctpansiemoe I10. HeorpanudeHHBIi
JIOCTYT B 3JICKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTENbHYIO Cpey 00pa30BaTeIbHOH OpraHU3aliy; K COBPEMEHHBIM
npodeccuoHanbHEIM 6a3aM JaHHBIX U HHOOPMALMOHHBIM CIIPABOYHBIM CUCTEMAaM.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIIVIMHBI (MO JIST)

B cooTBeTCTBHH C yUEOHBIM IIIAHOM COOTBETCTBYIOIIEH CHEIHANHOCTH JUCIHIIIHHA « MOJIeKyIIpHO-0HOIOTHYeCKHE METOIBI
aHanu3a OMOJIOTHYECKUX CUCTEM» M3Y4aeTCsl CTyIeHTaMHU CIICLIMAINTETa B § CeMecTpe.

VYcnemHoe uzydeHue Kypca TpeOyeT OT CTyAEHTa PErYJIIPHOrO MOCEIEHUs IPAaKTUYECKUX 3aHATHH, BBIIOIHEHUS BCEX Y4EOHBIX
3aJaHu IpernoaaBaTens, 03HAKOMIICHHUS ¢ 0a30BBIMH y4eOHUKAaMH, OCHOBHOH M ONOJIHUTEILHON JIUTEPaTypoil.

IIpaxTHyeckue 3aHATHS O TUCLUIIIMHE JA0T BO3MOXKHOCTb CTYIEHTaM IIPOBEPUTH IIIyOMHY YCBOEHUS yueOHOIro MaTepuaa,
HaIlpaBJICHbI Ha COBEPIICHCTBOBAHNE MHANBHIYAIbHBIX HABBIKOB, YMEHHE paboTaTh B KOJUICKTHBE.

CamocrosrenbHas paboTa CTyJEHTOB SIBISIETCS. OJHUM U3 OCHOBHBIX pa3fenoB oOydeHus. IIpu 3ToM cTyneHT o0s13aH paboTaTh C
HaY4YHO-METOAUYECKOH IUTEpaTypoil, OCBaUBaTh OTKPHIThIE 6a3bl JaHHBIX. [I0CTOsIHHAS aKTUBHOCTD HA 3aHATUSX — 3aJI0T
YCIICIHIHOM PabOThI ¥ MOJIOKHUTEIBHON OLIEHKH.

B ocBoeHMU UCHUIIIMHBI HHBATUIAMY U JULAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbs 00JIbIIOE 3HAYEHUE UMEET
MHIUBUAYaJbHAs paboTa. [lon nHauBHAYanbHON paboTol moapazymeBaeTcs ABe GOPMbI B3aUMOACHCTBHS C IPEHOAaBATENEM:
HUHIUBHIYallbHAs yueOHas paboTa (KOHCYJIbTALUM), TO €CTh JONOJHUTEIBHOE Pa3bsiCHEHHE YUeOHOr0 MaTepualla U yriyOnEéHHoe
U3y4eHHe MaTepHana ¢ TeMH 00yJaloIUMHUCS, KOTOPHIE B 9TOM 3aHHTEPECOBAHbI, U MHINBHyallbHAsl BOCIUTATEIbHAs paboTa.
VHnuBugyanbHble KOHCYIBTAINH 10 TIPEAMETY SBISCTCS BaXKHBIM (JaKTOPOM, CIIOCOOCTBYIOIIUM HHIUBUAYATN3AMN O0YICHUS U
YCTaHOBJICHUIO BOCIIUTATEIFHOIO KOHTaKTa MEX Iy NMPeNnoAaBaTeIeM U 00yJaronuMCsi HHBAIUAOM HIIH 00Y4aIoIUMCs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI.

B ciiydyae npuMeHeHHs IpyU 00Y4eHHUH JUCLHUIUINHBI SJICSKTPOHHOTO 00YUCHHUS, IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
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TEXHOJIOTHH 00IeHHe 00YJarOMXCsl U IPENoAaBaTellsl OCYIIECTBISIETCS B PEKUME PEalIbHOTO BpEMEHH (OHJIAH-TIeKIINN
(BeOGUMHApPHI), YaThl, BUIECO-KOH()EPEHIINH U JIP.) WK OTIOKEHHOTO BpEMEHH (CHCTeMa AUCTaHIMOHHOTo 0O0yuerus Moodle, MS
Office365, hopymbl, 371eKTPOHHAS TTI0YTA U JP.).

Bonbiryio yacTe BpeMeHN 00y4aroyecs CaMOCTOSTENBEHO paboTaroT ¢ ya1eOHO-MeToqMIecKUMH MaTepraiaMi. CTyIeHTHl HMEIOT
BO3MOXHOCTb KOHCYJIbTHUPOBATHCS C IPETIoIaBaTesieM 0 BCEM BOIIPOCaM, BOSHUKAIOIIMM B X0JI€ CAMOCTOSATENILHON paboThl
MIOCPEJICTBOM JIEKTPOHHOH MOYTHI, COLUANBHBIX CETEH U T.IL.

Hoctym obyuaromierocs K y4eOHBIM pecypcaM B peXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTEILHOM PaboThl OCYIIECTBISIETCS Yepes3
ceTb MIHTEpHET B yI0OHOM JIJIsl HETO MECTEe, BDEMEHH U TEMIIE.

Tekymias ycreBaeMOCTb CTY/I€HTA OLIEHUBAETCS] HA OCHOBAHHWHU Ka4eCTBa 3alIUTH pedepaToB, YCTHBIX OTBETOB Ha CEMHHAPCKUX
3aHATHX, PELICHNS] CUTYallMOHHBIX 3a7a4. OleHUBaHNE TPOU3BOJUTCS 110 OAJIIBHO-PEUTHHTOBOMN cucTeMe. FITOroBbIM KOHTPOJIEM
cirykuT 3a4€T. [Ipn HamMYuK BEICOKOTO ajuia Mo TeKyLlel ycIeBaeMOCTH BO3MOYKHO BBICTABIIEHHE 3a4éTa Oe3 OTBETa Ha BOIIPOCHI
(«aBTOMATY).

IIpu oOy4yenun Ui ¢ OrpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, AUCTAaHIMOHHbBIE 00pa30BaTe/IbHbIe
TEXHOJIOTHH TIPEAyCMaTPUBAIOT BOZMOXKHOCTb ITpUeMa-Tiepeaayy HHPOPMAaILUK B JOCTYIHBIX IS HUX OpMax.

Peanuzaiust TUCHUIUIMHBI C IPUMEHEHUEM DJICKTPOHHOTO 00YUYeHHUs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIO0THH (Hanee — 30,
JOT) ocymectBisiercss Ha OCHOBaHUH «I10JI0KEHHSI O pean3alii OCHOBHBIX U JIOTIOJHHUTENBHBIX 00pa30BaTeIbHBIX IPOTPaMM C
MIPUMEHEHHEM JIEKTPOHHOTO 00yJIeHUs ¥ JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH B (eiepatbHOM rOCyAapCTBEHHOM
OrOJKETHOM 00pa30BaTEIbHOM YUPEXKCHUH BBICILIETO 00pa3oBaHus «UensiOMHCKII rocy1apCTBEHHbBIN YHUBEPCUTETY,
«[TonoxxeHns o mopsiIKe 3a4eTa 00YIAIOIIMMHUCS IO OCHOBHBIM NPOQECCHOHATFHBIM 00pa30BaTelbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B ®DI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHS B OPraHU3alUsAX, OCYLIISCTBISIIOIMX 00pa30BaTEIbHYIO
JeATeNbHOCTD, YIeOHBIX PEIMETOB, KYpPCOB, TUCIHUIUINH (MOIyJIel), IPaKTHK, AOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPaMM»
MOCPEACTBOM 3JIEKTPOHHOM HH(POPMAITMOHHO-00pa3zoBaTesbHO# cpenbl PI'BOY BO «Yenl V. B uCKIIOUMTEIBHBIX Cydasx
(opc-Maskop H T.I1.) IPU pealiu3aliiyi 00pa3oBaTebHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npUMeHATh KOMIIOHEHTHI,
HE BXOJISIIUE B IIEpeUeHb NEKTPOHHOH HHPOPMALMOHHO- 00pa30BaTEIILHON CPEIBI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUS JVUCIUILINHBI OBYYAIOIIIUMHUCS C UTHBAJIMIHOCTBIO U
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbs

OcBoeHMe TUCIMIUTMHBI HHBAJIHIAMHU U JHLIAMHU C OTPaHHYEHHBIMHA BO3MOXXHOCTSIMU 37I0POBbSI OCYIIECTBISETCS C UCIIOIB30BaHIEM
CIEIHANbHBIX TEXHUYECKUX CPEICTB U HMH(OOPMALMOHHBIX TEXHOJOTHUH, NPeNocTaBisieMbIX PecypCHBIM yueOHO-METOANYECKHM
LEHTPOM IO OOYYCHHIO WHBAIWAOB M JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTAMH 310poBbs Uenl'Y mo 3ampocy oOydaromerocs
(MOOMIBHBIE CIIENMANIbHBIE TEXHUUYECKHUE CPEACTBAa A JIMI[ C HAPYLICHUSMU 3PEHUS U C HapyLIeHHEM CIyXa, aCCUCTUBHBIE
MH(GOPMALIMOHHBIE TEXHOIOTHH).

IIpu HeoOXoauMOCTH AN OOYYAIOIIMXCS € HAPYIICHUSIMU 3peHHs Ha pabouux MecTax IJIsl MPOBEICHUS MPAKTUYECKUX HIH
Ta0OpaTOPHBIX 3aHATHH YCTAHABIMBAETCS CHELUAJIBHOE NMPOrpaMMHOE oOecredeHue (IporpaMMa peueBOil HAaBHTALUH, PEUEBHIC
CHHTE3aTOPbI, 3KPAHHbIE JIYIIBI).

B yuebOHbie aynuropun obecniednBaeTcss OSCHPENSITCTBEHHBIH JOCTYI JJsi 00yYaromnuXCs ¢ WHBAJIUIHOCTHIO M C OTPaHHMYCHHBIMU
BO3MOKHOCTSIMH 30pOBbsl. B kaxkmoil aynmuropuu, riue 00yqaroTcss HHBAUIBI U JIUIA C OTPAaHUHYEHHBIMU BO3MOKHOCTSIMU 3I0POBBS,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIUYECTBO MECT ISl 00yJaIOMUXCsl ¢ YI€TOM HapyIIEHUH UX 340POBBSI.

Jnst ocBoeHHS AWCUWIUIMHBI MHBAIUIAM M JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI NPEIOCTABISETCS IOCTYI K
HeYaTHBIM MCTOYHHUKAM, UMEIOIUMCS B HayyHOU OubinoTeke Yenl'V, ¢ moMomIpio crienuaabHbIX TEXHUUECKUX CPEICTB; JOCTYII C
MIOMOIIBIO CIIENUATbHBIX TEXHUYECKHX W NPOTPaMMHBIX CPEICTB K JJEKTPOHHBIM HCTOYHWKAM, IMpPEACTAaBICHHBIM B (opme
3JIEKTPOHHOTO JIOKYMeHTa B (poHe Hay4yHO# Onbanoreku Yenl'Y wimn 21eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.
Y4eOHo-MeToquUYeCcKe MaTepruaibl Uil 00yJaroIMXCsl U3 YUCIa MHBAJIHMIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBBS
HPEeNOCTaBIAIOTCA B popMax, alalTHPOBAHHBIX K OTPAHHMUYCHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCTIPUATHS HHGOPMALUH.

JlJ1 MHBANKIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 3/J0POBbSI OCBOSHHE TUCIUIUIMHBI MOXKET OBITh YACTUYHO MIIH MOJHOCTBIO
OCYIIECTBIIEHO C UCTIOIb30BAHNEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIL.

IIpu mpoBeneHMHM NPOMEXKYTOUHOH aTTeCTalMU 110 IUCHMIUIMHE OOYdYaloIIMMCS C WHBAJIMIHOCTBIO M C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0pPOBbsl 00ECHEYMBACTCS MO MX 3asABICHHUIO IPENOCTAaBIEHHE B JOCTYHNHOH (OopMe B 3aBHCHMOCTH OT HX
WHAVBUAYAIBHBIX OCOOEHHOCTEH WHCTPYKLIMH O TOPSJIKE IMPOBEICHUS IMPOMEXKYTOYHOH aTTeCTallud, OLIGHOYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 3aJaHMs (IHMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO ImpudTom Bpaitns, ¢
HCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpu npoBeneHNH NPOLEAYPH! OLICHUBAHUS PE3yIbTaTOB 00ydIeHNs HHBAIUIOB U JIML[ C OTPAaHMYECHHBIMUA BO3MOYKHOCTSIMH 37I0POBbS
MIpeyCcMaTpUBAETCs HCIOJIb30BaHUe NpeaocTaBiaeHHbIX Yenl Y nim coOCTBEHHBIX TEXHUYECKUX CPEJCTB, HEOOXOAUMBIX UM B CBSA3H
C MX MHIUBHIYAJIbHBIMU 0COOEHHOCTSAMU. [Ipy HE0OOXOAMMOCTH NHBATIHUAAM H JIHIAM C OIPAHHYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS
MIPEIOCTABIIETCS TOTIOJHUTENBEHOE BPpEMs ISl OATOTOBKY OTBETa Ha 3aJaHusl, MPOLeaAypa OLCHUBAaHHS PE3YIbTaTOB O0YYEHHS O
JUCIUIUINHE MOXKET IPOBOIUTHCS B HECKOIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




06.05.01 buounnxkeHepuss u OuouHdpopMaTuka cneuuanausauuss  buounxkeHepuss u
ououndopmaruka, Padoyass mporpaMMma QuCHUIUVINHBI «MOJIeKYJISAPHO-OMOJIOTHYECKHE METO/bI
aHa/M3a OMOJIOTHYECKUX cHUCTeM», To Habopa 2026, ounas (popma oOydyeHUsl, IPUHATA:

[TpopexTop o yueOHoi pabore yrBepxaeHo 03.03.2026 A.A. CanamaroB
Y4eHbIM COBETOM OMOJIOTHYECKOro (pakyabTeTa
ITpotoxoin 3aceqanus Ne 8 ot 27.02.2026

IIpencenarens YueHoro cosera
OHOI0ru4ecKoro (axkyabTeTa COIJIaCOBAaHO J.C. CramkeBuy

3acenanneM kadgeapbl MUKPOOHOJIOTMH, MMMYHOJIOTHH U 001Iel OMOJIOTHH

IIporoxkon 3aceqanus Ne 9 ot 27.02.2026

CrpykTypa pado4eii nporpaMmbl JUCHUILIMHBI COOTBEeTCTBYeT npukasy pekropa ®I'BOY BO or
27.04.2022 Ne 291-1.



