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l. Hean 1 32024 TUCHUTTHHBI

Heab: moxydeHwe 3HAHUM M TNPEACTABICHHH O METOJIaX MOJICKYJSIPHOH OHOJIOrHH,
COCTaBJISIFOIIIMX METOJAMYECKYID OCHOBY TC€HOMHUKM M MPOTCOMHKH, B (OPMUPOBAHUH
CHCTEMaTHUECKHX MpPEACTaBICHMH O NpuUHOMNAX W cpepaX MNPUMEHEHUS METOJIOB
MOJICKYJISIPHOM OWOJIOrUU; B (OPMUPOBAHMU YETKOTO MOHMMAHHS BO3MOXKHOCTEH METOJIOB
MOJIEKYJISIPHOM OMOJIOTHHU TP PEIICHU KOMILIEKCHBIX ITPOOJIEM COBPEMEHHOM OMOIOTHH.

3amaun:

- (opMHpOBaHHME CHCTEMBI 3HAHWH O METOAAX HCCIEIOBAaHUS CTPYKTYphl M CBOWCTB
HYKJIEMHOBBIX KHCJIOT U OEJIKOB;

- U3y4CHHE METOOB MCCIIE0BAaHNS HYKIEHHOBBIX KHCIIOT (BBIICICHNAE, OYUCTKA, aHAIIN3,
HoJIMMepa3Hast LieMHas peaKiiys);

- M3yYeHHE METO/OB HCCICIOBAaHUSA CTPYKTYphl M (YHKIMH OEIKOBBIX MOJIEKYJ
(BBIIETICHHE, OUYHCTKA, SJIEKTPO(Oope3, UMMYHOOIOTHHT);

- MOJy4eHUE CHUCTEMHBIX IMPEACTABICHUN O CBSA3M METO/OB MOJICKYJSPHOW OMOJIOTHH C
MeToaMu OMOMH(DOPMATHKHU U UCTIOIH30BAHUEM MOJIEKYJISIPHO-ONOIOTHYECKUX 0a3 JaHHBIX.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas gumcummimHa bB1.0.5
UCCJIEJOBaHMI» OTHOCUTCA K 00513aTEIbHON YacTH.

2.2. Jlns w3ydeHus NaHHOW y4eOHOM AMCUUIUIMHBI HEOOXOIWMBI 3HAHHS, YMEHUS U
HaBBIKH, (HOpPMHpYyEMbIe MPEAMESCTBYIOIMUMA AUCHUTUIMHAMA: «buoxumusy, «lluromorusy,
«l'enetnkay, «DU3MKO-XUMUYECKHE METOABl B Ouomorum», «MojekynspHas OHOIOTH,
«buoxumuyeckne Metonsl uccienoBanus», «JIHK-texnomormm», «Ctpykrypa, GyHKIMHA U
cuHTe3 OenkoB», «H(bopMallMOHHBIE MaKpPOMOJEKYJbl: CTPYKTypa, (YHKIWUH, CHHTE3
HYKJICUHOBBIX KHACIIOT.

2.3. IlepeyeHp mocneAyOMUX y4eOHBIX AUCIUILIINH, A KOTOPhIX HEOOXOAUMBI 3HAHUS,
YMEHUSI W HaBbIKU, GOpMUpPYEMbIC TaHHOW Y4eOHOW AUCHUIUIMHON: «bHoHEpreTHKa KISTKNY,
«MonekynsipHass OHONOTHS HYKIEHHOBBIX KHCIOTY», «MOIEKyIspHbIE OCHOBBI 3KCIPECCUU
reHoBY», «MouekynsapHas Ouosjorus 0enkoB», «MeTolbl aHaIM3a MOJEKYJISIPHO-TEHETHUECKUX
JaHHBIX», BeIMonHeHne BKP.

«MeTopl  MOJIEKYJISIPHO-OMOJIOTrMUYECKUX

I11.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipomiecc OCBOEGHWS NUCHUIUIMHBI HANpaBlieH Ha (HOPMUPOBAHHE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO no manHomy HampasieHuto noxarorosku 06.04.01
«buonorusn»:

OIIK-1: CrocobeH HuCHONb30BaTh U NPUMEHATh (yHIaAMEHTAIbHbIE OHOJOTMYECKHE
NPEICTaBICHUS W COBPEMEHHBIE METOJOJIOTHUECKUE TOAXOMBI JUIsl TIOCTAHOBKH M PEIICHUS
HOBBIX HECTaHJAPTHBIX 337124 B chepe mpodecCHOHATBHON 1EATEIbHOCTH.

OIIK-8: CnocobeH HCHOIb30BaTh COBPEMEHHYIO HCCIIEOBATEILCKYIO ammapaTypy M
BBIYUCIUTENbHYIO TEXHHKY JUIsl pElIeHUs HWHHOBAIMOHHBIX 3aJad B MpodecCHOHATbHOU
NeSITETTHHOCTH.

IlepedyeHb MuIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS 10 TUCUMUIIJIMHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIECTECHIMI

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHHs
KOMIIETCHIUH
OIllK-1 HJIK onk-11 3HaTh: COBpEMEHHBIC TIPOOIEMBbI, OCHOBHBIE
Crioco6eH ncnoiabp30Bath U | 3HAET COBPEMEHHBIC | OTKPBITUS W pa3padOTKU B  0OJIACTH
HIPUMEHSTh aKTyaJpHbIE  TPOOJIEMBI, | MOJICKYISIPHOH ~ OHOJNOTHMH,  T€HOMHKH,
byHaaMeHTaIbHbIC OCHOBHBIC  OTKDBITUSl U | IPOTEOMHMKH.
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OMOJIOTHYECKHE
MPEICTABIICHUS 51
COBpPEMCHHBIC
METO/I0JIOTUYECKHE
MOJIXO/IBI JUIS TIOCTAHOBKHU
n peicHu-d HOBBIX
HECTaHJAPTHBIX 3a1a4 B
cdepe npodeccruoHaTbHON
NEeSITETTHHOCTH.

METOIOJIOTUYECKUE
pa3paboTku B  obnacTu
OHMOIOrNYECKUX u

CMCKHBIX HayK.

YMeTh: BBISBISATH B3aUMOCBSI3b CTPOCHHUS
OMOIOJIMMEPOB  C  BBITIOJNHSAEMBIMH ~ UMU
(GYyHKIUSMU;  UCIOJIB30BaTh  3HAHUA O
COBPEMEHHBIX  MpoOJIeMax,  OCHOBHBIX
OTKpPBITHSIX W pa3paboTkax B 00JacTU
MOJICKYJISIPHOM ~ OMOJIOTHH, TEHOMHKH U
MPOTEOMUKH B chepe Oymymiei
npodeccHoHAIbHON ~ JESITeNbHOCTH  JIIS
MIOCTAHOBKHU U PEILIEHUS UCCIIEIOBATEIbCKUX
3a1ad.

Brnaznerb: cucTeMHBIMU MPEACTABICHUSMU O
CBSI3H METOJIOB MOJIEKYJISIPHO-
OHMOJOTMYECKHUX HCCIIEeI0OBaHUI ¢ METOJaMuU
OnonH(pOpPMATHKH, OMOXUMHH, OTCHETUKH U
MOJIEKYJIIPHO-OMOJIOTHYECKUMU 6azamu
JTAHHBIX.

HJIK ornk-1.2
Ymeer AHAJIM3UPOBATH
TEH/ICHIIH pa3BUTHS
Hay4YHBIX MCCJEI0BAaHUMN U
IPAaKTUYECKUX pa3pabOTOK

B m30paHHO  cdepe
npoeCCUOHATLHON
IESITENILHOCTH, CIIOCOOEH
bopmynupoBaTh
WHHOBAIMOHHBIC
IpeII0KEHUS TSt
pEILICHUST HEeCTaHIAPTHBIX
3aj1ad, UCTIONB3YS
YTIyOJIEHHYIO
0O0IIeHayYHYIO u
METOTUYECKYIO

CIICHHUAJIbHYIO TOJATOTOBKY

3HaTh: OCHOBHBIE TEHJCHIUU DPA3BUTHUS
HAYYHBIX MCCIIEJOBAaHUN W TPAKTHYECKUX
pa3paboTok B  00JacTH  MOJCKYJISIPHOU
OMOJIOTUU W BO3MOKHOCTH WX HMPUMEHEHUS
B wu30OpanHOW cdepe mnpodeccnoHaaIbHOMN
JeSITeTbHOCTH.

YMeTh: ¢ TOMOIIbI0  HH(POPMAIIMOHHBIX
TEXHOJIOTHI CaMOCTOATEIbHO MPUOOPETATh
3HaHUS B 0O0JAaCTM  MOJIEKYJSIPHOM
OMOJIOTHH, aAHATU3UPOBATh HMMEIOIIYIOCS
UH(POPMALIMIO U UCTIONB30BATh MOJIYYEHHBIE
3HAHUS JUISL  pelieHud  3aJad  CBOEH
npogecCuOHaTbHOMN 1S TeTbHOCTH.
Buagers: TepMuHONIOrMENn Mo TeMe Kypca,
3HaHUSIMM OCHOBHBIX TEHJCHLUN pa3BUTHS
HAyYHBIX HCCJIECIOBAHUNH M TPAKTUICCKUX
pa3paboTok B  00JacCTH  MOJEKYJISPHOU
OMOJIOTMH, HaBBIKAMH CAMOCTOSITEIEHON
paboThl ¢ JOMOJHUTEIBHOM TUTEpaTypoil, B
TOM 4YHCJIE€ C TMEPUOANYECKON HaydyHOU
JUTEPATypOU U DIIEKTPOHHBIMH CPEIICTBAMHA
nH(pOpMaIHH.

HJIK onk-3
Bnaneer HaBBLIKOM
JIEJIOBBIX KOMMYHUKAILIMI
B MEXIUCHHUIUIMHAPHOMN
ayIUTOPHH,
MIPEACTABICHUS u
obOcyxeHus
MpeiaraéMbIX peeHu.

3HaTh: TPpUHIUIIBL, 0COOEHHOCTH U IpaBHjia

JIEJIOBBIX KOMMYHUKAIHHA B
MEXTUCIUITTMHAPHON ayJAUTOpHH,
MPUHLMIIBI  TPEJCTABICHUs JOKJIAJA0B U
OoO0CyX/IeHUSI ~ TIOCTaBJICHHBIX  3aJad B

LIUPOKOU ayAUTOPUHU.

YMeTh: IPUMEHSATHh Ha NPAKTUKE 3HAHUS O
MIPUHIIMIIAX U MpaBUiIax JeJI0BOro OOIIEHNUS,
NpeACTaBICHUS  JOKIaJoB B  00JacTu
MOJICKYJIIDHON OwWojorun W W30paHHOM
cdepe mpodeccnoHaTBEHOM 1eATeTHhHOCTH.
Brnanets: HaBBIKOM JIEJIOBBIX
KOMMYHHUKAIlMd B MEXIUCLMILUIMHAPHOMN
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ayTUTOPUH, TMPEJCTABICHUS U OOCYKICHUS

BONPOCOB M3  Ceppl  MOJCKYJISAPHOU
OHnoIornuu u cBoeil Oynymen
poheCCHOHATLHON IEATEIIEHOCTH.
OIIK-8 UJIK onk-8.1 3HaTh: TNPUHIUIBI  PabOTBI  OCHOBHBIX
CriocobeH  UCTOib30BaTh | 3HACT TUIBI COBPEMEHHOH | MPUOOPOB W MPHOOPHBIX  KOMILUIEKCOB,
COBPEMEHHYIO anmapartypsl Uil MOJIEBBIX | IPUMEHSIEMBIX B MOJICKYJISIPHO-
UCCIIEIOBATEIbCKYIO u 7a00paTOPHBIX | OMOIIOTUYECKUX UCCIIEIOBAHUSIX.
anmnaparypy U | UCCIIEIOBaHU B 00JacTu | YMETh: CaMOCTOATEIbHO CTaBUTh 3ajJauy,
BBIYUCIUTENBHYIO npodeccCuOHATBLHON IUTAHUPOBATh U MPOBOJUTH UCCIIETOBAHUS B
TEXHUKY JUIS pEIICHUS | 1eATeIbHOCTH. o0jacTh  MOJIEKYJsIpHOHl ~ Ouosioruu U
WHHOBAIIMOHHBIX 33/1ad B TCHETHUKH.
npodeccuoHanbHOM Bnagers: HaBbIKaMU MIPUMEHEHUS
NEeSITETTHHOCTH. NPaKTUYECKUX TOAXOJ0B K BBIIOJIHEHHUIO
71a00paTOPHBIX (ITOJICBBIX) MCCIICIOBAHUN U
HaBBIKAMU aHaIM3a HKCIEPUMEHTAIBHBIX
JaHHBIX B o0JacTu  MOJIEKYJSPHOMN
OMOJIOTHH.
HJIK onk-s.2 3HaTh: MPUHIMIIBI Pa0OTHI HA COBPEMEHHOI
Ymeer WCTOJIb30BAThH | BEIYUCIUTEILHON TEXHHUKE U DPEHICHHUs
COBPEMEHHYIO WHHOBAIIMOHHBIX ~ 337ady B  00JIacTH
BBIYUCITUTEIEHYIO MOJICKYJISIPHOM OMOJIOTHU ¥ TEHETUKH.
TEXHHUKY. YMeTh: caMOCTOSITENIFHO CTaBUTH 3a/lady U

BBITIOJIHATH  J1aDOpaTopHBIE
MOJIEKYJISIPHO-OHMOIOTUYECKUE
HCCIICIOBAHUSL TIPU PEIICHUNM KOHKPETHBIX
3a7a4 C HCIOJBb30BAHUEM COBPEMEHHOU
BBIYHCIIUTEILHON TEXHUKH.

Bnanets: HaBBIKAMH paboTsI Ha
COBPEMEHHON BBIYUCIUTEIBHON TEXHUKHU
JUIl pELICHUsT WHHOBALIMOHHBIX 331a4 B
00JlacTH  MOJICKYJISIpHOM ~ OMOJIOTHH |
T€HETHUKHU.

(moneBble)




V.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAUMHHUIIBI, 108 4yacCcoB, B TOM 4ucCJjie 0,11 3a4Y€THDBIX ¢/IMHUIIbI, 4 yaca Ha 3auerT.

N3 aux PEAIM3YETCA C UCITIOJIB30BAHUEM IJICKTPOHHOI'O O6y‘leHI/I5[ N JUCTAaHIIMOHHBIX O6p&30BaTeHBHHX texnonoruii 30 yacos.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . 3a4ET.

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThI, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
2 2 (B acax) dopma
g s NPOMEKYTOYHOM
5z, KonrakTtHas pabota npemnogaBaress ¢ =
= 2 arrecTanuu
=) o0y4armuMucs =
2 2w ) (mo cemecTpam)
<) & =
>t = - -
= s = =) S M~
5% = ; s Jlekuust | Cemunap/ KoncyabTanust 58
g g = = IpakTHueckoe, S g
5 S eI JaGoparopHoe S =
© R = = 3anaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. MeTobl TeHOMUKH. VYcTHbIi onpoc
1 5 1 - - 4
Tewma 1. BBeneHue B reHOMUKY. KCP
2 Paszgen 1. Metoapl reHOMUKH. Komnoksnym
Tema 2. MeToap! BeIAEIEHUS U OUYUCTKHA 1 10 2 3 - 5 TectupoBanue
JIHK. KCP
3 6 [IuceMenHsIi onpoc
Pasnen 1. MeToapl TEHOMUKH. (+0,5 KCP
Tema 3. Ocobennoctu Beienenus JJHK 1 q’ 1 - 1 4
Pa3HOTrO MPOUCXOKICHUSI. KCP)
4 Pasnen 2. Meroap! anamm3a JIHK. 1 10 2 3 5 Konnoksuym
Tema 1. DnekrpodopeTnuecknii ananu3 [InceMeHHBI O1poc




JAHK. Pecrpukunonnsiii ananu3 JJHK. KCP

5 Pa3nen 2. Meroas! ananuza JIHK. 5 TectupoBanue
Tema 2. [lonumepasHas 1ienHas peaxkuusi. KCP

6 Paznen 2. Metoap! ananm3a JIHK. [TnceMeHHbI
Tema 3. Cay3zepH-rubpuan3ausi. 5 ompoc

KCP

7 Paznen 2. Meroap! ananmmsa JIHK. 6
Tewma 4. Texnonoruu, ocHoBanubie Ha JJHK- (+0,5 KCP
yHmax. q

KCP)

8 Paznen 3. MeTobl MPOTEOMUKH. YcrHbIl onpoc

Tema 1. BBenenue B mpoTEOMUKY. 5 Pedepar
Jlokman
KCP

9 Pazgen 3. MeToabl MPOTEOMHUKHU. 5 Pedepar
Tema 2. Xpomarorpadudeckre METOIbI (+0,5 KCP
(hpakIMOHUPOBAHUS OEITKOB. q

KCP)

10 | Pazmen 3. MeTobl IPOTEOMUKH. KomnoxBuym
Tema 3. DnexkrpodopeTrueckuii aHanus 9 Pegepar
OEJIKOB. Jloxma

KCP

11 | Pazmen 3. MeTobl IPOTEOMUKH. 6
Tema 4. Macc-CrieKTpOMETPUYECKHUE METOIBI (+0,5 Pedepar
U3Y4EHHUsI OENIKOB. q KCP

KCP)

12 | Paznen 3. MeToibl IPOTEOMUKH. KomnoxkBuym

Tema 5. BectepH-010T-rOpHIU3aIus. 12 Pegepar
Hoxmang
KCP

13 | Pazgen 4. Metonpl BeIACICHHS, OUUCTKU U Komnmoksuym
aHaJM3a CyOKJIETOYHBIX CTPYKTYP. 13 Pedepar
Tewma 1. Pa3znenenue cyOKIeTOUHbBIX Jloknan




CTPYKTYp TKaHH. M30ms1us u ouncTka KCP
MHTOXOHJIPUH.
14 | Paznen 4. MeToibl BbIJICICHUSI, OUUCTKHU U Pedpepar
aHaJn3a CyOKIJIETOUHBIX CTPYKTYP.
y PYKTYP 1 8 1 2 1 5 Jloknan
Tewma 3. Unentudukanus u anamus KCP
CYOKJIETOYHBIX CTPYKTYP.
4.2 Tlnan BHeayTUTOPHOH CAaMOCTOSITEJIbHOM PadoThl 00YYAIOIIUXCSI 110 JUCIIHIIJINHE
CaMocTosiTenpHas paboTa 00yJaroIuXCs Y4eOHo-
METOANYECKOe
OueHouHOE
Cemectp| HaszBanmue pasnena, TEeMbI . Cpoxn  |TpymoeMKOCTh oOecrieueHue
Bun camocTosTenbHO# paboTh CPENCTBO N
BBITTOJTHEHUS (uac.) CaMOCTOSITCIILHOM
paboThI
Pabora Hang koHcrekToM Jeknnn. CaMOCTOATEIbHOE H3ydeHHE JleKIMOHHBIH
TEOPETHYECKOr0 Marepuana 1o Bompocy: «['eHoMuka u MaTepHall.
Tema 1.1 Beaenue B OouonHpopmMaTHKay «CTpyKTypHas TEHOMMKA) o Va)l((1-3
1 s (bop ’ PYXTYD ’ 1-2 4 YcTHBIi ompoc ) 11-3)
TCHOMHUKY. «DyHKIIMOHATIbHAS TeHOMUKa», «CpaBHUTEIbHAS TCHOMHKA, V)
«[IpuMeHeHHe TEHOMUKH B MeaunuHe», «CBS3b T€HOMHKH C
CUCTEMHOM OHOJIOTHENY.
Pabora Hajg KOHCHEKTOM JieKnud. M3ydeHue, aHanmu3 Komnoxsuym JIeKIIMOHHBIH
Tema 1.2 Metozpt PEKOMEHIIOBaHHOU JINTEPATYPHI. TectupoBanue MaTtepuai.
1 BBIJICJICHUS] M1 OUYUCTKHU 1-2 5 Va)l (1-4)
JTHK. Va)2(l,2)
VT)
ITogroToBka K MNHCHBMEHHOMY OIIPOCY C HCIIOJIb30BaHUEM [TucrMeHHbIN JlekuMoHHBIH
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOI JINTepaTyphl. MaTepHall.
Tema 1.3 OcobenHocTH ! P o Patyp omnpoc P
CaMocTosiTeNIbHOE M3YYEHHE TEOPETUUYECKOro Marepuana Iio Va)l(1-3)
1 Boienenus JJHK pasnoro 2-3 2
BonipocaMm: «Bpinenenne JIHK u3 XUBOTHBIX OpPraHU3MOBY Va)2(,?2)
MIPOUCXOXKICHHUS.
«Borgenenne  JJHK  u3  pacTUTENbHBIX  OpPraHU3MOBY, V)
«Brinenenune JIHK u3 MuTOXOHIpHiT 1 XJIOPOIIIIACTOBY.
Tema 2.1 [MoaroroBka K MPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM Komnoxsuym JleKIMOHHBIIH
SHeKTpoq)opeanecKnﬁ KOHCIIEKTa JIEKIIUA U PEKOMEHTyeMOM JTUTEPaTYypPHI. [TucebMeHHBIN MaTepuai.
1  |amamus JIHK. 2-3 5 onpoc Va)l (1-3)
PeCcTpUKIMOHHBIN aHAIN3 Va)2(l,2)
JIHK. V)




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[loaroroBka K TECTUPOBAHUIO C WCIIOJNB30BAHMEM KOHCIIEKTA TectupoBanme |JIekuoOHHBIN
JICKIMH ¥ PEKOMEHYEMOH JTUTEPaTyPHI. Marepuai.
CamocTOsITeIbHOE HM3YYEHHE TEOPEeTUYECKOr0 MaTepuala Io Va)l(1-3)
BorpocaM: «HUcnons3oBanue B IIP JHK-nmomumepas, JTHK- Va)2(,?2
Tema 2.2 [Tonumepasnas p P 1 pas, /L N )2(12)
1 N — MOJMMEpPa3, BBIICIEHHBIX U3 TEpMO(UIBHBIX  OaKTepHii: 3-4 4 Vr)
It PeAKILHA. Thermus aquaticus (Tag-monumepasa), Pyrococcus furiosus
(Pfu-onmumepasa), Pyrococcus woesei (Pwo-monumepasa)y,
«PaznoBugnoctu IILP», «Mcnonp3oBanue I[P B HaydHBIX U
MPUKIIATHBIX TEIISX).
IlogrotoBka K MNHCBMEHHOMY OIPOCY C HCIIOJb30BAHUEM JIlexumoHHbII
KOHCIIEKTa JIEKI[MH 1 PEKOMEHIYEeMOH JINTepaTyphl. marepual.
1 Tema 2.3 Cayseps- CamocTOsTeIbHOE HM3YYEHHE TEOPEeTHYECKOr0 MaTepuala IIo 3-4 4 [Mucemennsit |V a) 1 (1-3)
THOPUIN3AIIHS. Bompocy: «Meron TONydYeHHs CTaTUCTHYecKoro Habopa ompoc Va)2(,?2)
OJIUTOHYKJICOTHIOBY, «bioT-rubpuIn3aus JHK Ha Vr)
KaIpOHOBBIX MEMOpaHaxy.
IlogrotoBka K MNHCBMEHHOMY OIPOCY C HCIIOJb30BAHUEM JIlexumoHHBbII
Tema 2.4 TexHomnoruw, KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JIUTepaTyphl. N MaTepHall.
ITucemennsIi
1 ocHoBanHbIe Ha JTHK- CaMocCTOSITENTPHOE HM3yYeHHE TEOPETUYECKOro Marepuana Io 4-5 4 JRS Va)l(1-3)
YHUIax. Bonpocam: «OcHOBHbIE HampasyieHus B co3ganuu JJTHK-uunosy, P Va)2(,?2)
O6nactu mpuMeHeHust JIHK-4umnoB B OMOIOTHY U METUITMHEY. VT)
Hamucanne pedepata mno Tteme: «J/lu3aiiH NPOTEOMHOTO Teopernueckuit
skcriepuMenTay, «Top-down  mporeomuka», «Bottom-up VeTHBI onpoc MaTepHual Ha
1 Tema 3.1 BBenenue B MpOTeOMHUKa». [loArOTOBKA NOKIaAa W MPE3CHTAIHIO 10 TeMe 5.6 3 Pedpepar Educa.
MPOTEOMHUKY. pedepara. I[OKHI; Va)l(3,4)
T lva)2(1,2)
VT)
Tema 3.2 CamocTosTeNlbHOE U3YYeHHE TEOPETUUECKOro Marepuaia I1o Teoperuueckuit
: BOIIPOCAM: «BrIicokorppexTHBHAS KHUIKOCTHAS MaTepHan Ha
Xpomarorpaduieckne
XpoMaTorpagus», «Hanonorounast KHUJIKOCTHAS Educa.
1 METO/IBI 5-6 4 Pegepat
xpomatorpadus». Hamucanue pedepara 1mo ykasaHHBIM TEMaM. Va)l(3,4)
(bpakIMoOHUPOBaHUS
5 Va)2(l,?2)
€JIKOB. V)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM Teopernyeckuit
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl. Marepuai Ha
Tema 3.3 . p Y patyp Komnmoxsruym P
1 L e — IoaroroBka pedepara u 1oKIaga MO yKa3aHHOH TeMe M TeMaM 7.8 5 Pedpepar Educa.
po®op «BN-PAGE u CN-PAGE. Cxonctea n pasmmums», «2D- P Va)l(3,4)
aHanmn3 OeJIKOB. Joxunazg
anektpodopes. Anamuz 2D-kapt», «OnpeneneHre akTUBHOCTH Va)2(,?2)
(epmMeHTOB 1 OenKOBBIX KoMIIeKcoB B [TAATey. Vr)
O3HakOMIIEHHE C KOHCHEKTOM JIeKIIMA W pPEKOMEHIyeMO JlexmoHHBIIH
nuteparypoil. CaMoCTOATEeIbHOE H3YYeHHE TEeOPETHUECKOTO marepual.
Tema 3.4 Macc- N
Matepuana mo Bompocam «MALDI-TOF», «Texuuka MsArkoi Va)l(3,4)
1 CIEKTPOMETPUUECKHUE 8-9 5 Pegepar
Genkop, |MICHHM3ALUHH — HOHM3AIS SIEKTPOPACHILLICHHEM, electrospray Va)2(,?2)
METOBI U3YUCHUS R PN
CTOABI U3y ionization (ESI)», «®parmenranus nentumos. TaHmeMHast Macc- Vr)
criektpometpus». Hanmcanue pedepara o ykazaHHBIM TeMaM.
IlogroToBKa K NIPAKTHYECKOMY 3aHATHIO C HCIOJIB30BAHMEM JlexunonHBIN
KOHCIIEKTa JIEKIIUH 1 PEKOMEHIYEeMOH JINTepaTyphl. Konnoxsuym marepual.
Tema 3.5 Becrepn-6m0T- ! P o Patyp Y p

1 CamocTosTeIbHOE H3YyYeHUE TeopeThdeckoro marepuana mo| 10-11 5 Pedepar Va)l(3,4)

THOPUIU3AIIHS. )
Bonpocy: «lIpuMeHeHHe COBpeMEHHBIX MeTonoB MDA, Joxnaz Va)2(,?2)
[TonroroBka pedepata u JOKIaaA. Vr)
IToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C HCIOJb30BAHUEM JlekuMoHHBIH
KOHCIIEKTa  JIKIIMA W  PEKOMEHIYEMOH  JTUTEpaTypEl. MaTepHall.
Tema 4.1 Paznenenue CaMOCTOATEILHOE HM3YYEHME TEOPETUYECKOro Marepuana Mo Va)l(3,4)

1 CYOKJIETOUYHBIX CTPYKTYp  |Bompocy:  «MynbTHMEpHBIE  MOAXOABI UL HM3YYCHUSI 11-13 9 Pedepar Va)2(,?2)
TKaHu. V3011 ¥ O4rCTKa [MEMOpaHHBIX O€JIKOB KIJIETOYHBIX OpraHe/un». Hamucanwe Jloxmaz V)
MHTOXOHIPHIA. pedepara o teme: «Blue-Native, 2D u 3D snexrpodopes mist

HU3y4YCHUA TIPOTCOMA KJIICTOYHBIX OPTaHCIIID). HOZ[FOTOBKa

JOKJIa1a U TIPE3CHTAINH 110 TeMe pedeparta.

[ToaroToBka K NpPakTUUYECKOMY 3aHATHIO C HCIIOJIb30BAHHEM JlekumoHHBIHM
Tema 4.2 nenTuduKanys 1 [KOHCIIEKTa  JIGKIMH W PEKOMEHIYyeMOM  JIMTEPaTyphl. Pedpepar MaTepHall.

1 aHan3 CyOKJIETOTHBIX CamocTosiTeIbHOE HU3YYeHHE TeOopeThueckoro marepuana mno| 13-14 5 I[OKJ'EI Va)l(3,4)
CTPYKTYP Borpocy:  «DiyopecueHTHbIE  30HABI  JUISI  W3y4YEHHUS A Va)2(,?2)

MHUTOXOHIPHIA iN SitU», MoAroToBKa pedepara u JOKIaa. V1)

OO0muii 00beM CaMOCTOSTEIHLHOM PaOOTHI IO TUCITUIUTHHE (Jac) — 66
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Cemectp

HazBanwue paznena, TeMbl

CamocrosTenpHast padoTa 00yJyaromumxcs

Bug camocTosiTensHOM paboTh

Cpoku
BBITIOJTHEHHS

TpynoeMKocThb
(uac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

N3 Hux o0beM caMOCTOATENBbHOM pPa0OThI € HCMOJIb30BAHMEM 3JIEKTPOHHOIO OOYy4YeHUS] M

AUCTAHIIMOHHBIX 00pa3oBaTeJbHbIX TeXHOJ0rHil 30 (yac)
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4.3 ConepixaHue y4eOHOT0o MaTepuaa

Paznen 1. Meroabl reHOMHUKH

Tema 1. BBegenue B reHommky. lcropusi BO3HUKHOBEHHMS T'€HOMUKU. ['€HOMHKa Kak
HAIpPaBJIEHUE MOJIEKYJISAPHON OWOJIOTUH, CBA3aHHOE C CEKBEHHPOBAHHEM IOJIHBIX T'€HOMOB
OPOKAapUOT U DYKAPHOT. AHHOTHpPOBaHHE TeHOMOB. KommbroTepHass OMOJOTHsS Kak yCIOBUE
pa3Butus TeHOMHKU. ['eHomMuka u OuoumHdopmaruka. Pasznenst renomuku. CTpyKTypHas
reHoMuka. OyHkuunonanpHas reHomuka. CpaBHUTENbHAs reHOMUKA. [IpuMeHeHue reHoMuku B
Mmemunuae. CBiI3b TeHOMUKH C CUCTEMHOUN OMOJIOTHUEN.

Tema 2. Metoasl Bbiaejdenuss u ouyuctku JIHK. Beimenenwe JIHK ¢ara nsmOna.
Brigenenne mmasmugnon JIHK meromom mienmoudnoro nmsuca. Beigenenue minasmuaHoi JJHK
HEHTPU(PYTUPOBAHUEM B JIBYXCTYIIEHYAaTOM TpaJHEHTE XJOPHCTOro Ie3us. Brinenenue
xpomocomuoit JIHK u3 E.coli.

Tema 3. Ocodennoctn Boiesnenusi JJHK pasnoro npoucxoxnenusi. Beinenenne JJHK u3
J)KUBOTHBIX opranu3moB. Beigenenue JIHK u3 pacturenbubix opranu3aMoB. Beinenenune JJHK u3
MUTOXOHJIpUM M XJoporuiactoB. Merton ¢ wucnonb3zoBanuemM CTAB. Brinenenne JHK c
MOMOIIbI0 MHUKPOKOJIOHOYHOTO MeTona. Beinenenune ¢ nmomomsto coporuu JJHK Ha wyactumax
okcuaa kpeMHus. Metop Beinenenus reaoMuoit JIHK ¢ momomipio TexHomornum mMemMOpaHHOU
aacopbuuu (pupmer «Fermentasy). Orpanndenust npumenenus CTAB-Merona, o0ycioBieHHbIE
HEOOXOMMOCTBIO HCIOJB30BaHUS XJIOPOPOpMa, 00JaNAIOMIETO BBICOKOH TOKCHYHOCTBIO M
NOTEHIMAIBHOM KaHUEeporeHHOCThl0. Mcrnonb3oBanue mis Bwiaenenus JIHK kommepueckux
HabopoB («EBporen», «Diamond DNAy», «GeneJET» wu nap.). Habopel peareHToB mmst
BbIIeTIeHHs], OUUCTKHU U nepeocaxaenus JJHK. [Tomudenons u monucaxapuapl Kak HHTHOUTOPHI
[TLIP. ITokazaremu wmcroTel JJHK (OD260/0D280). [nurensHOCTh XpaHeHUs: 06e3 3HAaYUMOTO
pa3pyllieHHs] 1 U3MEHEHUs CTPYKTYPhI KaK IoKa3zarelb kauecTsa npemnapara JTHK.

Paznen 2. Metoanl ananusa JITHK

Tema 1. Daexrpopopernyecknii ananau3 JIHK. Pecrpukuuonnsii anamms JHK.
Onektpodopernueckuit aHanu3 mpenaparoB JIHK B arapo3nbix remsix. DHAOHYKIIEa3bl
pectpukuuu Il Tuna: cBoiictBa u nmpuMeHeHne. CBOMCTBA dHIOHYKIEa3 pecTpukuuu. ['maponus
JHK pecrpukrazamu.

Tema 2. Ilosmmmepa3nasa nennasi peakuus. Otkpbitie Kopu ManmucoM nonmumepasHon
nennoi peakiuu (I[TLP) (1983 r). Jnuna xomupyembix B TP JIHK-dbparmentos. IIpunmmmn
merona. KommonenTsl, TpeOyromuecs g nposenenus [P B mpocreitmem cioyuae. JJHK-
MaTpuIa. Onuronykneorugnele  mpaiimepbl.  Tepmocrabunbhas  JJHK-monmmepasa.
HUcnone3zoBanue B [P JIHK-nonumepas, BbIIeICHHBIX U3 TepMODUIBHBIX OakTepuii: Thermus
aquaticus (Tag-nosmmepasa), Pyrococcus furiosus (Pfu-momumepasa), Pyrococcus woesei (Pwo-
nonumepasa). Jlesokcupubonykneosuarpudocdarsr (dATP, dGTP, dCTP, dTTP). bydepnsiit
pactBop, oOecreunBaronInii HeoOXoaumble yciaoBHs peakiuu. CTaauu, COCTaBJISAIOUINE OJUH
uukn [MOP. Henarypanusa. Orxur. Omonrauus. Yucno nuknos IILP. PaznoBunnoctu IILIP.
Hcnons3oBanue [11IP B Hay4HBIX U NPUKIIAIHBIX HEIAX.

Tema 3. Caysepu-rudpuausauus. Beegenue metku B JJHK. BBenenue xoH1eBoi MeTku B
JIHK. BBenenue MeTKM C MOMOIIBIO MOMWHYKICOTHAKHHA3B! dara T4. edochopuimpoBanue
¢parmentoB JTHK. dochopunupoBanue. Peakuus st (pparMeHTOB C BBICTYMAOMUMH 5 -
KoHIamMu. Peaknus nns ¢pparMeHTOB ¢ 3’-BBICTYNAIOIIMMHU WIM TYNbIMU KOHIIaMH. BBeneHue
METKH ¢ nomolipio Gpparmenta KnenoBa. Huk-Tpancnauus ¥ METOJ CTAaTUCTUYECKOM 3aTpaBKH.
Beenenne metkn B JIHK meromom Huk-tpancisiuu. OnTtuMuzaius pasmepa (pparMeHTOB.
Meuenne JIHK co craTMCTHUECKON OJMIOHYKICOTHIHOW 3aTpaBKoil. Meron mosydyeHus
CTATUCTUYECKOTO Habopa ONUroHykjaeoTunoB. bror-rubpummzanus JHK ©Ha kampoHOBBIX
MeMOpaHax.

Tema 4. Texuosorum, ocHoBaHHble Ha JIHK-uyumax. [IpuHuMn KomruieMeHTapHOU
rUOpUIN3alMH  OJTHOLETIOYEYHBIX MMOJUHYKJICOTHIHBIX LENe Kak TeopeTHdeckas OCHOBa
cozmanusi JIHK-unnoB. Crpoenne [JHK-umna. IInoTHOCTH pa3sMelieHHsi OJUTOHYKICOTHUIHBIX
syeek Ha 1 cM? Kak ocHOBHas XapakTepuctuka JJHK-uuma. OcHOBHBIE HAIIPAaBIEHHS B CO3IAaHUH



JIHK-upmos. Metonnl pa3sMeleHus Ha qumax XUMHUYECKHU CHHTE3UPOBAHHBIX
OJINTOHYKJICOTUIOB MU oaHouenodeunbix ¢pparmernToB JIHK, momyuennbix ¢ momompto TTLP.
[Tpumenenue B u3rotosieHnn [IHK-ununoB nutorpadmueckux TEXHOJIOTHH C MCIOIB30BaHHEM
yIbTPauOIETOBOIO M3IYYEHHs] W CHHTE30M OJUTOHYKJIEOTHJIOB HEMOCPEICTBEHHO Ha
MOBEPXHOCTH yuma. [ mOpuan3ays ToTOBOro Yuia ¢ MEYeHHBIM pa3indHbiMu criocobamu JIHK-
cyocrpatom (k-JIHK, cuHTEe3upoBaHHOW ¢ TOMOIIBI0 00paTHOW TpaHckpuniuu ¢ M-PHK
U3y4aeMbIX TKaHel). JleTeKIHs MeYeHbIX HYKJICOTHIOB U MIOCTPOCHUE NaTTepHA THOPUIN3AINH,
yuuThiBaroniero onuronykiaeotuasl win JIHK-dbparmentsi, ¢ KOTOpsIMH THOpHINM3HPOBAIACH
MeueHass [IHK. MHTEHCHBHOCTh CUTHala Kak OTPaKCHHE KOJIMYECTBA MEUYECHBIX MOJIEKYJ B
KOHKpeTHOH stueiike unmna. O6mactu npumenenus JJHK-uumos B 6uosoruu n MmeauiuHe.

Pa3nea 3. MeToabl NpoTeoMuKH

Tema 1. BBenenue B mnporeomuky. [IpoTeomMuka Kak HalpaBlIeHHE MOJEKYISIPHON
Ouosoruu, CBsI3aHHOE C M3YyYCHHEM MpOoTeoMa — KOMIUIEKCa OENKOB, KOJAUPYEMBIX B T'€HOME
opranu3Ma. MeToabl BbIJICICHHUS, pa3JielieHuss U aHain3a 0elnkoB. MeTonbl pasneneHust OenKoB
IyTeM OCAXKICHHS: BBICAIIMBAHHE (MCIOIB30BaHUE Cylb(aTa aMMOHHS), OCaXIEHHE OEIKOB
OpPraHUYECKUMHU PACTBOPUTENSIMH (MCIIOJIb30BaHME alleToHa). [uanus. Beinenenue ToTalibHOTO
Oenka U3 KMBOTHBIX M PacTUTEIbHBIX TKaHed. OCOOEHHOCTH roMoreHu3anuu, cocrtaB u pH
Oydepa mpu BblAeNeHUH OENKOB M3 pPa3NUyHBIX TKaHedl. KomumdyecTBeHHOE ompeeneHue
KOHIIGHTpaIuu OeJiKa.

Tema 2. Xpomatorpadpuueckue MeToabl GpakuuoHupoBanus 0eakoB. [[puHiun meTona
KOJIOHOYHOH  xpomarorpaduu. HMonooOmenHas xpomarorpadus. KarmonooOMeHHbIE U
aHMOHOOOMeHHBIe cMOJbl. AQduHHas xpomaTorpadus. Marpuna, Turasi, creicepHas rpymnma.
DKCKJITIO3MOHHAs (MOJICKYJISIpHO-CUTOBast) Xpomatorpadus. Cedanekcsl, Onorenu, cedakpul.
I'uapodobuass  xpomarorpadus.  Denuin-cedapo3a. BricokorddekTuBHAS — KUIKOCTHAS
xpomatorpadus. [lepucranbTHueckre HacOCHI.

Tema 3. DuiexkTpodopernyeckuii aHaIM3 0eJIKOB. DIeKTpoPope3 B MOTUAKPUIAMUIHOM
resie (IIAAl'e) B HaTUBHBIX U JEHATYPUPYIOIIUX YCIOBUAX. KOMIOHEHTH HEOOXOIUMBIE AJIs
noJuMepu3aIy  nonuakpuiaMuaaeix reiaeid. OmgHo- (1D-PAGE) u nBymepnsiii (2D-PAGE)
anektpodopes B [TAAT'e ¢ monenmncynsdarom HaTpus. Inexrpodopes no Jlrhmmiu. 3anuBka
reneii.  M3osnektpodokycupoBanue. IlonroroBka amdonutoB. [omyOoli  HAaTHBHBIN
anektpopope3 (BN-PAGE), 1D BN-PAGE u 2D BN-PAGE. bBecuBerHblii HaTHBHBIH
anektpopope3 (CN-PAGE). KomOuHammss HECKOIBKUX BHIOB 3JIEKTpodope3a NpU H3yYeHUHU
nporeoMa. OmnpeneneHue akTUBHOCTU (EPMEHTOB M OEJIKOBBIX KOMIUIEKCOB B Tene. OreHka
pe3ynbTaToB dnekTpodopesa. Ananu3 2D-kapt. [lentuauelii Macc-QUHTePIPUHTHHT.

Tema 4. Macc-cnekTpoMeTpuieckne MeToAbl U3yYeHUus: OejikoB. Macc-ciekTpomeTpus
(MC) — BaxHeHmMH aHAIUTUYECKUH MHCTPYMEHT B CTPYKTypHOH Ouonoruu. MHCTpyMeHTHI
AT THUIIOB MAacC-aHaJM3aTOPOB: MArHUTHBIA CEKTOp, KBaJAPYNOJbHBIH Macc-(puibTp,
KBaJPYIOJIbHAsI MOHHAs JIOBYIIKA, BPEMS-TIPOJIETHbIE U HMOHHO-IIUKJIOTPOHHBIE PE30HAHCHBIC
ycrpoiictBa. MeTOoAbl HMOHM3AlMU. JlasepHas JecOpOIMOHHO-MOHU3AIMOHHAsS — Macc-
cnexktpomerpust (MALDI). Meton snextpocnpes (ESI-macc-cnextpomerpust). Tanaemnas macc-
CIEKTPOMETPHSL.

Tema 5. BecrepH-0soT-rudpuansanms. [Ipunnun merona BectepH-0510T-rubpuau3anim.
Oransl BectepH-010T-ru0puan3anuu: pasaeieHrne 6eIKoB ¢ MOMOIIBIO dJeKTpodopesa, mepeHoc
OenkoB  Ha ~ MeMOpaHy, WMMYHOXMMHUYECKMW  aHanmu3.  HwurtpomemwronosHele U
nonuBuHuuAeHGTopuaasie (PVDF) memOpanbl. CriocoObl 31eKTpoPOpeTHUECKOTO MepeHoca
0eNIKOB M3 MOJMAKPUIAMUAHOIO Telil Ha MeMOpaHy: BIaKHBIM U MOITyCcyxoil nepeHochl. bydepsr
s nepeHoca. brnokupytommii  Oydep. IlepBuunble u BropuuyHble aHTUTENa. CrocoObI
BU3yaJlM3alliy B3aWMOJICHCTBUSA aHTUTENa ¢ aHTUreHoM. Cucrema menodyHor ¢ocdarassl,
XEMUJIIOMHUHECHEHTHBIH METO, (pIyopuMEeTpHUecKuid METoA, CHUCTeMa KOJUIOMIHOTO 30J0Ta.
Ornenka pe3yabTaTOB UMMYHOOJIOTTHHTA.

Pasnen 4. MeToabl BblieJIeHUS], OUUCTKH U AHAJIN3A CYyOKJIETOYHBIX CTPYKTYP.
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Tema 1. Pasgenenue cyOK/IeTOYHBIX CTPYKTYP TKaHH. M3oasuusi M 0YHCTKA

MHTOXOH/IPHIA. CrniocoOsl TOMOT€HHU3AINH MmaTepuana. HuddepenunanbHoe
neHTpudyrupoanue. Pa3nenenue opraHeur B rpaaueHTe IUIOTHOCTU. [loHsATHe nmHeitHOTO
(HEeTIPEepBIBHOTO) u CTYIIEHYaTOro IpagueHTOB IJIOTHOCTH. N3onukHuueckoe

neHTpudyruposanue. [IpenmyiiecTBa 1 HEJOCTATKH PA3JIUYHBIX BEIIECTB, UCIIOIb3YEMBIX IS
CO3/IaHUS TPaJIMEHTA IUIOTHOCTU. BhleneHne MUTOXOHIPUIA U3 PACTUTENBHBIX TKaHe. OuucTka
MUTOXOH/PHA B TpPagHEeHTE IUIOTHOCTH THepkoiia. OcoOEHHOCTH MOATOTOBKH OEIKOBBIX
[pernapaToB MHUTOXOHIPUM s UIACHTHU(PHUKAUMU CYNEPKOMIUIEKCOB JbIXaTEIbHOW IIETH.
Conrobunuzanus JUrHTOHUHOM U IPYTUMH JE€TEPreHTaMHU.

Tema 2. UnenTudukamuss ¥ aHAJU3 CyOKJIETOYHBIX CTPYKTYP. DepMeHThI-MapKepbl
Pa3IMYHBIX CYOKJIETOUHBIX (pakiuil (MUTOXOHIPUH, MJIA3MAaTHUECKUX MEMOpaH, MEePOKCUCOM,
XJIOPOIUTACTOB,  DHJIOIJIA3MAaTUYECKOTr0  peTHKylyma, ammapara [ Ooibakd,  IIUTO30Js).
OnpeneneHne YUCTOThI M KadecTBa MOJIYYEHHOI'O Ipernapara: JEKTPOHHOMUKPOCKOIHMUYECKOE
UCCIIEIOBaHKE,  ONpeaesieHus  (pepMEeHTAaTMBHOW  aKTHUBHOCTH, HMMYHOOJOTTHHT  CO
cnenu(UYecKUMH aHTHTETAIaMH K OellkaM-Mapkepam, oOmpejaeieHne (QyHKIIHMOHAILHOU
AKTUBHOCTH.

Teopernueckne 0CHOBBI MOISPOrpaduUECcKOro aHajaInu3a Ha TBEPJBIX JIEKTpoAax. DJIEKTPO.
Knapka. Ucnonb3oBanue snextpoaa Kitapka miis omnpenesieHHs KOHIIEHTPALMHM KHUCIOpPOJa B
cpene. OmnpeneneHre WHTAKTHOCTH OpTaHel. AHaIM3 HWHTAaKTHOCTH U (PYHKIMOHAIBHOMN
AKTUBHOCTHU M30JIMPOBAHHBIX MUTOXOHJIPUH. Onpenenenue OKHUCJIUTEIbHON u
dochopmnupyronieii aKTUBHOCTH MHUTOXOHIPUNA C MOMOIUIbIO MOISpOrpaduyeckoro MeToja.
[Monsiporpaduueckast KpuBasi, pacdeT MapamMeTpoB aKTHBHOCTH W30JUPOBAHHBIX MHTOXOHIPUIN
no Yancy-Bunbsmcy. dnyopeciieHTHbIE METO bl UIEHTU(HUKALUN MUTOXOHIpU. Diyopodopsl.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaumenoBanune TpynoemMkocTh Ouenounnie | ®opmMHupyembIe
n/H | pa3aeia CeMHUHAPOB, (uac.) cpeacTsa KOMIIeTEeHINH
U TEMbI NPAKTHYECKUX U Bcero U3 nnx (MHAMKATOPBI)
J1a60opaTOPHBIX padoT | yacos NpaKTHYeCKas *
MOJITOTOBKA

1 2 3 4 5 6 7

1 1.2 Metons! Beigenenus JJHK 3 Komnmoxsuym OIIK-1
MPOKAPHOT. TecTupoBanue HJIK onk 1.1
[MonpamuBanue HJIK onk1.2
OaKTepUaNTbHBIX HO[?K‘S
LITAMMOB. Boigenenue Hgl( ZZ? :i
JHK mrazmu. '

2 2.1 Anamms /IHK. Merton 3 Komnmoxsuym OIIK-1
aIeKTpodopesa B [MucermeHHBIH K onx 1.1
arapo3HoM rele. oIpoc WK onx12
PecTpukioHHsIit aHaU3. OIIK-8

HUJIK ok s.1
HJIK onks.2

3 3.1 MeTo 161 TPOTEOMHOTO 2 YcTHbIl onpoc OIIK-1
ananm3a. OcobeHHOCTH HJIK onx 1.1
BBIZIEJIEHUS U OUUCTKH HJIK ok 1.2
0EJIKOB U3 PACTHTEIILHBIX ng]{'[ %’7’% 1.3
TKaHel. BeicanuBanue. TITK omes.

HJIK on s.2

4 3.3 CoBpeMeHHbIE METOIbI 2 TectupoBanue OIIK-1
JIEKTPOHOPETUIESCKOTO Pedepar HJIK onx 1.1
aHaju3a OCIIKOB. Joxmazn HJIK onk 1.2

HJIK onk 1.3
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OIIK-8

HJIK ok s.1
HJK onks.2
5 3.5 Becrepn-6ot- 4 Kosnoksuym OIlK-1
rudpuau3anys. Pedepar HJIK onk 1.1
Hcnons3oBanne Tokman HIIK onk 1.2
MOJIMKJIOHAIBHBIX U UK onk 1.3
MOHOKJIOHAJIbHBIX OIIK-8
AHTUTEJT JJIS1 BBISBIICHUS HJIK omxcs 1
UK onx s.2
OCIKOB.
6 41 MeTobI BEIIEICHHS U 2 YcTHBIH ompoc OIIK-1
OYHCTKM MMTOXOHJpUH Pedepar HJIK ok 1.1
U3 PaCTUTENIbHBIX TKaHEH. Jloxnan UK onx 1.2
HJIK onx 1.3
OIIK-8
UK onx s.1
UK onks.2
7 4.2 Mertoap!l onpeaeaeHus 2 [TuceMeHHbIH OIIK-1
MHTEHCUBHOCTH IbIXaHUS orpoc UK onx 1.1
TKaHe#, KyIbTyp KIETOK, Pedepar HJIK onk 1.2
M30JIMPOBAHHBIX Jloknaz HJ(Z)II{I (I)gKB 13
MUTOXOHIPHHN:
OCO6GHH§£H/I HAK oncs 1
HJIK onx s.2
oJIsIporpaduIecKoro

ananu3a. MTHruOUTOpHEIHI
aHaJIu3 JbIXaHU.

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJeHTaAMH B PaMKaXx caMocTosATebHOi padotsl (CPC)

Ne ni/mm

Tema 3aganue

dopmupyemas
KOMIIeTeHIIHs

UK

Tema 1.1. Beenenune B N3yunts TeopeTHUeCcKuit
TEHOMHUKY. Marepuall 1o Borpocam:
«['enomuka n
6uonHpopmMaTHKay,
«CTpyKTypHasi TCHOMHKa,
«DyHKIHOHAIIbHAS
T€HOMUKa»,
«CpaBHuTeNbHASL
reHoMukay, «[Ipumenenue
T€HOMUKHU B MEJIULIMHEY,
«CBsI3b TECHOMUKH C
CHUCTEMHOU OHOIIOTHEN.

OIlK-1

HJIK onx 1.1
HJIK onix 1.2

Tema 1.3. W3yuuth  TeopeTHUCCKHil
OcobeHHOoCTH Marepuag [0 BOIPOCAM:

Berrenerns JJHK «Bpinenenue JHK u3
JKUBOTHBIX TaHU3MOB)
pasHOro © OPTAHH3MO

«Boinenenue JJHK u3
TIPOUCXOKICHHA. PacTUTCIIbLHBIX
Opranu3sMoBy», «Beigenenue
JHK w3 wmutoxonmpuit u
XJIOPOILIACTOBY.

OIIK-1

HJIK onx 1.1
HJIK onx 1.2

Tewma 2.2 IMonumepasnass | CaMOCTOSTENPHO — M3Y4HTh
IETTHAS PEaKIIHsL. TEOPETHYECKHH MaTepHua 1o
Bonpocam: «lcrnonb3oBaHue

B [P JHK-nomumepas,

OIIK-1

HJIK onx 1.1
MK ok 1.2
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JHK-nonumepas,
BBIJICIICHHBIX u3
TepMOMWIBHBIX ~ OaKTEePHIA:
Thermus aquaticus (Tag-
nonuMepasa),  Pyrococcus
furiosus  (Pfu-monumepasa),
Pyrococcus woesei  (Pwo-
MOJIMMEpasa)»,
«Pa3HoBuHOCTH [T11P»,
«Acmonszopanue IIIP B
HAYYHBIX W  TMPHUKIATHBIX
LEJSX.

Tema 2.3. CayzepH-
ruOpUI3aITHSL.

N3yunts TEOpeTUUECKUIL
MaTepuan 1o BOIpocaMm:
«Merton nonyueHus
CTaTHCTUYECKOTO Habopa
OJIMTOHYKJICOTHIOBY, «bI0T-
rubpuanzaust JHK Ha
KaIlPOHOBBIX MEMOpaHax».

OIIK-1

HIIK onx 1.1
HIIK onx 1.2

Tema 2.4. TexHooruu,
ocHoBaHHbI¢ Ha JJHK-
qUmax.

M3yunts  TeopeTHuecKHil
Marepual [0 BOIPOCAM:
«OCHOBHBIC HAINpPaBJICHUS B
CO3JaHUH JHK-gumon»,
Oo6nactu npumenenns JIHK-
YUIIOB B  OWOJOTMH |
MEIUIHHEY.

OIIK-1

HJIK onx 1.1
HIIK onx 1.2

Tema 3.2.
Xpomarorpadpuieckue
METOIbI

b paKIIMOHUPOBAHUS
OEJIKOB.

N3yunts TeOpeTHUECKUl
MaTepua 1o BoIpocam:
«BricokoaddexTurHas
KHUJIKOCTHAsI
XpoMaTorpadus,
«Hanonoroynas
KHUJKOCTHAS
XpoMaTorpagus».

OIIK-1

HIIK onx 1.1
HJIK onx 1.2

Tema 3.4. Macc-
CHIEKTPOMETPHYECKHE
METOAbI I/ISYIIGHI/IH
OEJIKOB.

N3yunts TEeOpeTHUECKuil
Marepuall o Borpocam:
«MALDI-TOF», «Texauka
MSTKON HOHU3AIIH —
HOHH3alusa
AJIEKTPOPACIBUICHUEM,
electrospray ionization
(ESD», «®@parmeHnTanus
nenTuaoB. TaHmgeMHast Macc-
CIIEKTPOMETPHSIY.

OIIK-1

HJIK onx 1.1
HJIK onx 1.2

Tema 4.1 Pazaeneuue
CyOKIIETOYHBIX CTPYKTYP
TKaHU. M3omsamms u
OYHMCTKA MUTOXOHJIPUIA.

N3yuuts TEOpETUUECKUHA
MaTepHa Mo BOIPOCy:
«MynbTUMEpHBIE MTOIXObI
JUIsl U3y4EHUs] MEMOPaHHBIX
OCTIKOB KIETOYHBIX
OpraHe.

OIlK-1

HJIK onk 1.1
HIIK onx 1.2

Tema 4.2
Wnenruduxamnus n
aHajan3 CyOKJIETOUHBIX

CTPYKTYp

N3yunts TEOpETHUECKUI
MartepHal 1o BOIpocCy:
«DryopecIieHTHBIE 30HABI
JUIS1 U3y4EHUsI MUTOXOHIPUI
in situy.

OIIK-1

HJIK onx 1.1
HJIK onx 1.2

4.4. Meroanyeckne YKa3aHusi 10 OPraHM3alMH CaMOCTOSTEJbHOH PadoThI
CTYEHTOB
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CamocrosaTenbHas paboTa CTYJCHTOB SIBISETCS COCTaBHOM YacThi0 ydeOHOro mporecca H
UMEeT LENbI0 3aKperyieHue U yriayOJeHHe TMOJy4YeHHBIX 3HAHUW M HaBBIKOB, MOHCK U
npuoOpeTeHne HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHUil, MOATOTOBKY K
MPEJICTOSIIIIUM 3aHATUSAM, 3a4eTaM U IK3aMEHaM.

Jlisi opraHu3anii CaMOCTOSITETIbHONH palboThl MO AUCHUILUIUHE «MeToabl MOJEKYISIPHO-
OMOJIOTHYECKHUX UCCIIETOBAHUI NCIONB3YIOTCS CIeYIOIIe (POPMbI CAMOCTOSATEIBHON yueOHOI
paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaan3 peKOMEHJOBAHHOW JIUTEPATYPHI.

- CamocTosITeNNbHOE U3yUYEHHE OTACIBHBIX TeM, aparpados, HE U3T0KEHHBIX B JIEKIIUU.

- IloaroroBka K MNPakTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOATOTOBKE M
BBIMIOJTHEHUH MPAKTUUYECKUX 3aJJaHUil (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanimcanue pedepaToB, HOArOTOBKA JOKJIAIOB.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3ayery.

Iucomennvlie pabomwi. ]I u3ydeHHs T€M, HE H3JIOKEHHBIX B JIEKIHUU, PEKOMEHIYETCS
UCTIOJIF30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, HaliICHHBIC TIPU
MOMOIIN MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTeM. J[Is 3akpersieHus Marepuana
PEKOMEHIYETCS JIeNlaTh KPaTKUe KOHCIEKTHI 0 TEME.

Pegepam — dopma nuCbMEHHON pabOTHI, KOTOPYIO PEKOMEHAYETCS MPHUMEHSTh IpH
OCBOEHUU BapUATUBHBIX (MpOo(UIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co00i1 KpaTKoe M3JI0KEHHUE COACPKAHUSI HAYUHBIX TPYAOB, JIUTEPATYPHI [0 ONpEACTICHHON TeMe.
O0bem pedepara MoxkeT nocturath 15-20 cTp.; BpeMs, OTBOJUMOE HA €ro MOATOTOBKY — OT 2
Hexenb 1o Mecsana. IloaroroBka pedepara moApasyMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYZCHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHWKOB, MOHOTpaduii, Hay4IHBIX
cTarel M T.1.) MO ONpeAeiCHHOM Teme, He paccMaTpUBAaeMOM MOAPOOHO Ha JIEKLUH,
CUCTEMAaTH3alMI0 MaTepuaa U KpaTKkoe ero usnoxenue. Llenb Hanucanus pedepara — npuBUTHE
CTYACHTY HaBBIKOB KPAaTKOT0 M JJAKOHWYHOT'O IPECTaBICHUs COOPaHHBIX MaTepHajIoB U (hakToB
B COOTBETCTBHH C TPEOOBAHMSIMH, IPEABSBISEMBIMH K HAYYHBIM OTYETaM, 0030paM M CTaThsSIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyercs nmpoodiema, 11eib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOTBl COCTOUT M3 HECKOJIBKHMX Pa3JIesIoB, B KOTOPBIX M3JIaraercs CyThb
TeMbI pedepara.

- 3aKJII04YEHHUE.

- CIIMCOK MCMIOTTb30BAHHOM JIUTEPATYPHI.

[Ipu odopmienun pedepara cieayeT NPUICPKUBATHCS TEXHUUECKUX TpeOOBaHUH,
NpeIbABISEMBIX K pedpepaTamM U KypcOBbIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OueHKa «OTJIMYHOY» BBICTABISIETCS B TOM cllydyae, ecii B pedepare MOJIHOCThIO pacKphITa
TeMa, MPOAHAIM3MPOBAHO COBPEMEHHOE COCTOSIHHE BOINPOCA, MaTephall HM3JI0KEH JIOTHYHO,
MOCJIEIOBATENIbHO, TpHBENEeHO HEe MeHee 10 JMTepaTypHBIX HMCTOYHHKOB (CpeIH KOTOPBIX
npeoOiagaer JuTeparypa 3a mocienHue S5 Jer), pedepar oQOpMIEH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEABSIBISIEMBIMH K TAKOTO pojia paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, MPUBEACHO JI0CTATOYHOE KOJIMYECTBO MaTepuania, HO
OpA 3TOM MaTepuan B HENOCTaTOYHOW CTENEHHW IPOaHATU3UPOBAaH aBTOPOM, odopmIieHHe
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHka «yIoBJIETBOPUTENILHO» - TEMa PAaCKpbITa MOBEPXHOCTHO, MaTepuall PUBEJIEH KaK
npocTas KOHCTaranus (akToB, HE NPOAHAIM3UPOBAH, B OGOPMIICHMH HMEIOTCS TEXHUYECKHE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhI COJIEPKUT MEHEE 5 UCTOYHHUKOB.

- OLeHKa «HEYJOBICTBOPUTEIHHO» - T€Ma HE PAaCKpbITa, CKYyIHBIH 00BEM IMPHBEICHHBIX
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MaTepHaoB.

Yemmuwiti 0oknao — 3to coodbmenue B Teuenue 10-15 MUH, B KOTOPOM CTYACHT B JIAKOHUYHOU
dopMe T0KEeH U3T0KHUTh MaTepUall TI0 COOTBETCTBYIOIIEH TeMe, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHa: BBEJCHHUE, OCHOBHAs 4YacTb, 3aKiroueHue. JloKiaa compoBOXKIAeTCs Mpe3eHTalUeH,
OTpakarollled OCHOBHBIE IOJOXEHHUS 10 COOTBETCTBYIOLIEH TEME, BKIIIOYAIOLIEH HarjsaHble
MaTepuaibl (cxembl, Tabmuupl, ¢oro u T.4.). [lo OKkOHUaHMM JOKJIaga CTYOEHTY 3aJar0T
BOIIPOCHI, KaK IpenojaBaTellb, TaK M CTYJIEHTBbl, Ha KOTOpbIE MOKJIAAUUK JIOJDKEH JaTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «oTIMYHOY». B JoOK/Iaje MOMHOCTBIO pacKpbiTa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYACHT CBOOOJHO BJaJeeT MaTephalioM, H3JIaraeT ero
JIOTUYHO, TIOCJEIOBATEIbHO, JIAKOHUYHO, COONIOAasi OCHOBHBIE IMpaBWJIa KYJIbTYpPhl PEUH.
Jlokiiay compoBOXKIaeTcsl Mpe3eHTaluuel, KOTopasi OTpakaeT OCHOBHBIE IOJIOXKEHMsSI JOKJIAJAa,
Mpe3eHTAlMsI COCTaBIIEHA TPAMOTHO € COOMIOICHHEM OOIINX TpeOOBaHMA, IPaBUI MIPUPTOBOTO
odopmieHns, nogaun rpaguUEcKoro Marepuaia, UMEIOTCS CChUIKM Ha IMpHBeIeHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIIUCOK MCIOJIB30BaHHOM nuTeparyphl. [Ipu obcyxnennn
JIOKJIaJja CTYAEHT JaeT MCUEpNbIBAOIIUE, apryMEHTHUPOBAaHHbIC, KOPPEKTHbIE OTBEThl Ha
BOIPOCHL.

- Onenka «xopouio». Tema packpbiTa, IPUBEIEHO JOCTaTOYHOE KOJIMYECTBO MaTepuaa, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOM CTENEeHU MpOaHaTU3upoBaH aBTopoM. [Ipe3enTanus He B
MIOJTHOM CTETIeHW COOTBETCTBYET OOmUM TpeOoBaHUsM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SBIISIOTCS UCYEPIIBIBAIOIINMH U apTyMEHTHPOBAaHHBIMHU.

- OneHka «yJqOBJIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuai NPHUBEAEH Kak
npocTtas KoHCTaTanusi (akToB, HE MPOAHAIU3HPOBAH, CTYACHT MOKAa3bIBAE€T MOBEPXHOCTHBIE
3HaHMUSL. [IpeseHTanMsi YaCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeboBaHusM. [lpu
0oOCYXXJIEeHUH MOKJIaJa CTYACHT HE BCErja JaeT MpaBWUJIbHBbIC, HCUEPIBIBAIOIINE OTBETHl Ha
3a/1aBaeMble BOIIPOCHI.

- OleHKa «HEYJIOBIETBOPUTEIBHO». TeMa JOKiiaja He pacKpbiTa, CKYIHBIH 00beM
MPUBEICHHBIX MaTEpUaJIOB; Mpe3eHTalus OoTCyTcTBYeT. [Ipu oOCyXKIeHUM N0KIaAa CTYACHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI YUEOHBIM
IUTAHOM.

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) nepeYeHb JUTEPATYPBHI

1. OcHoBHas JIuTepaTypa
1. MonexyssipHast Ononorusi: OMocuHTE3 U (PYHKIIMOHUPOBAHNE MAKPOMOJIEKYIT Y
npokapuort [Teker] : yue6. mocobue / B. 1. Uemepunosa, O. A. Cekepuna ; pen.: b. H. Orapkog,
C. H. XKnanoga ; Upkyrckuii roc. yH-T. — Upkytck : U3a-so UT'Y, 2013. — 314 c. : uin. ; 20 cm. —
ISBN 978-5-9624-0928-3. (61 7k3.)
2. OCHOBBI TEeHOMMKH U TIPOTEOMHUKH: TeXHOJOTHuH pekoMOnHanTHBIX JIHK nepsoro
nokosieHus (renHas urkenepus) [Tekcr] : yue6. mocodue / B. Y. Uemepmiiosa ; per. 0. M.
Koncrantunos, H. JI. benbkoBa ; Upkyrckuii roc. yu-T, buonor.-nous. ¢akx. — Upkyrck: U3a-Bo
Ury, 2014. —218 c. : 20 cm. — ISBN 978-5-9624-1217-7. (60 3k3.)
3. [TpuHIUTIIBI 1 METOBI OMOXUMHH U MOJIEKYJISIPHON OMOJIOTHH [ DIEKTPOHHBIN pecypc] —
2-e u3a. (31.). [Dnexrponnsiit pecype] / K. Yuncon, [Ix. pen. Yonkep. — Mocksa : BMHOM.
Jlaboparopus 3Hanwmii, 2015. — 855 c. : wi. — Pexxum pocryna: OBC «Aiidyke». — Heorpanud.
noctyn. — ISBN 978-5-9963-2877-2 : b. 1.
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4. Bosbmioit mpaktukym no 6unoxumuu [Tekct] : yue6.-merona. mocobue / O. U. ['pabenbHbIX
[1 op.] ; pen.: A. A. barpaesa, JI. A. JlomoBatckas ; Mpkyr. roc. yH-T, bros.-nous. ¢daxk. -
Hpkyrck : M3n-Bo UT'Y, 2015. - 167 c. ; 20 cm. - ISBN 978-5-9624-1301-3: (10 3k3.).

2. lonoTHUTEILHAS JIUTEPATypa
1. MonekynsipHO-TeHETUYECKHE U OMOXUMHUYECKUE METO bl B COBPEMEHHOW OMOJIOTUU PACTCHUI
[Texcr] : Hayunoe u3nanue / pen.: Bi. B. Ky3uenos, B. B. Ky3nenos, I'. A. Pomanos. — M. :
bunowm. JlabopaTopus 3Hanui, 2012. — 487 c. : un. ; 25 cm. — (MeToasl B Onoorun). —
bubnwmorp. B xoHie ct. — ISBN 978-5-9963-0738-8. (4 2k3.).
2. MoJekyIsIpHO-TeHETUYECKHE U OMOXUMHYECKUE METO/IbI B COBPEMEHHOM OMOJIOTHH PACTCHHUI
[DnexTpoHHBIH pecypc] : HayuHoe uznanue. — OBK. — M. : bunom. JIlabopatopus 3nanuii, 2012.
— (Metonp! BOMosorun). — Pexxum nocryma: 9Y3 «bubnumorex». — 20 goctynos. — ISBN 978-5-
9963-0978-8.

0) nepuoauYecKre U3AAHUA

B) CIIMCOK aBTOPCKHMX METOAUYECKUX Pa3padoToK.

r) 6a3bl JaAHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE H MONCKOBbIE CHCTEMBI
1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru
2. Undopmanmonnas cuctema «EmuHOEe OKHO JocTynma K 0Opa3oBaTelIbHBIM pPecypcam»
(http://window.edu.ru)
3. OBC «IOPAMT». Anpec moctyma: https://www.biblio-online.ru/
4. Db Uznatensckoro neHTpa «AkaaeMus». Anpec nocryna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mwww.medbook.net.ru/010512.shtml
7. Coro3 0b6pa3zoBaTenbHbIX CaliTOB - EcTecTBeHHbIE HAYKU
8. http://tusearch.blogspot.com - TTowck 37€KTPOHHBIX KHUT, MyOuKaiuii, 3akoHoB, OCToB Ha
caiiTax Hay4YHBIX 3JIEKTPOHHBIX OMOINOTEK.
9. Google Scholar —TTorckoBasi cucTema 1Mo Hay4HOH JTUTEpaType.
10. Science Research Portal - Hayuynas mouckoBas CHCTEMa, OCYLICCTBIISIONIAs
MOJTHOTEKCTOBBIM TMOMCK B KypHaJllax MHOTHUX KPYIHBIX HAyYHBIX M3AATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu U JOKYMEHTHI B
OTKPBITBIX Hay4HbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEUEHUE JUCIHUIIJINHBI
6.1. YueOHo-1200paTopHOE 000py10BaHuE:

Cneyuanvhvie nomeujeHus:

Aynaurtopust sl TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIa 000py/I0BaHa:

cneyuanusuposanrotl (yaeOHoi) mebenvio Ha 12 MocagouHbIX MECT,

mexHuyeckumu cpedcmeamu obyyenus: Jlocka ayautopHas menosas, IIpoextop BenQ
MS504, cayxamuMmu a8 OpeacTaBieHus ydeOHoW uHpopManuu OONbLION ayIuTOpuUu IO
TUCITUILIINHE,

VUEOHO-HAAAOHBIMU NOCOOUAMU, OOECTICUMBAIONMMUA TEeMAaTHYSCKHE WILTIOCTPAIIUU T10
JTUCITUIIIMHE B KOJIMYECTBE: TAOIHIIBI — 3 IIT., IPE3SHTAINH 110 KaXI0H TeMe IPOrpaMMBI.

Aynuropus Ui IPOBEIEHUS 3aHATUN CEMUHAPCKOT0 TUIIa 000pyI0BaHa:

cneyuanusupogannol (yueObHol) mebenvro Ha 12 MOCAAOYHBIX MECT, OMOXMMHYECKAs
nabopaTtopust (J1TabOpaToOpHBIE CTOJBI - 4 IIIT.); paKOBUHA ¢ TyMOO# - 1 miT., [lepeBsiHHBIE TYMOBI
JUIsL XpaHEHUsl peakTUBOB - 2 T., WBHITsKHOM JIK-1500 IIB - 2 mT., Bechl aHaIUTHYECKUE
I'OCMETP Jlenunrpan - 1 mr., ¢orosnexkrpokosopumerp KOK-2 - 1 mr., akBaauCTHILIATOP
anextpuueckuii AD-14-«S-®PI1»-01 - 1 mT., TepMocTar snekTpudeckuil cyxoBo3aymHsii TC-
1/80 CIIVY - 1 mt.;

19



MEeXHUYeCKUMU CpeoCmeamu 0OyueHus: JIOCKa ayJUTOpHAas MeJoBas, MpoekTop BenQ
MS504, cayxamumu g TOpeAcTaBiIcHUs ydeOHON wuHbopManuu OONBIIONH ayJIUTOPHH IO
mucuuruinHe «ConmuaabHO-25KOHOMUYECKHE aCTIEKThl B3aUMOOTHOILICHH YeTI0BEKa U IIPUPOJIBI»;

V4eOHO-HA2NAOHBIMU NOcoOUAMU, 00ECTICUMBAIOIIMMHI TEeMAaTUYECKUE WJUIIOCTPAINK 10
JUCLIUATUTMHEB KOJUYECTBE: TAOMUIBI — 3 LIT., MPE3CHTALMH 110 KaXKJ0H TeMe MPOTrPaMMBI.

Kommerotepusiii knacce (yueOHasi ayAuTOpHs) A TPYNIOBBIX M HHIAMBUAYAIbHBIX
KOHCYJIbTAIlMi{, TEKYIIEr0o KOHTPOJS M TMPOMEXKYTOYHOH aTTeCTalliH, OpraHu3aluu
CaMOCTOSTEIIbHOW paboThl — AyauTopus 00OpyIOBaHA: CIENHUATU3UPOBAHHON (y4eOHOM)
Mmebenpro Ha 20 MocagoyHbIX MECT, JOCKOH MEJIOBOW; 000pyI0BaHa TEXHUUECKUMH CPEACTBAMU
00yJeHus:

Cuctemuspiii 010k PentiumG850, Monutop BenQ G252HDA-1 mt.; CucremHsbii
osokAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 010k PentiumD
3.0GHz, MonuTop Samsung 740N — 3 mt.;

Mono6aokx IRU T2105P — 2 mr.;

Cucremnsiii 610k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cucremnsrii 6;10k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mwit.;

Cucremusrii 6110k Pentium G3250, MonuTtop Samsung TI190N — 1 mit.;

Cucremusrii 6510k Pentium G3250, MonuTtop Samsung 740N — 1 mrT.;

C HeorpaHu4eHHbIM JocTtynoM k cetu WHrepner; IIpoektop BenQ MXS503; skpan
ScreenVtdiaEcot.

[Tomemienuss st  XpaHeHHs W MPO(UIAKTUYECKOTO  OOCIY)KHUBaHHS — y4eOHOTO
obopynoBanus - Aymutopus 000pyaoBaHa:

CrenuaaIn3upoBaHHON MeOenpto Ha 8 mocamouHbix MmecT; Ilkad BerTsDKHONM JIK-1500
[IB+BenTunsrop - 2 wr., Cron AByxTyMOOBBIi - 5 mT., CTon 0AHOTYMOOBBIN - 4 mT., CTOMN
KOMIBbIOTEpHBIN - 1 mT.,, Meramauueckue TyMObl Al XpaHEeHUs JaOOpaTOpHOM mocyasl U
obopynoBanuss - 4 wT., JlepeBsHHble TYMOBI [ XpaHEHUs JIaOOpaTOPHOW MOCYIAbl U
obOopynoBanus - 5 wr., llkad-kyne nByxasepHsiii - 1 wr., [llkad meramauueckuit - 1 mr.,
Xomomunbank NORD J1X-241-0-010 - 1 mwt., Dnexrporumra Jlyd - 1 mr., PakoBuna ¢ TymM00ii -
1 ., kad-kyne TpexasepHsbiit - 1mrt., Hkad kamkHBI - 3 mT., Mukpockon buomen 2 Led -
7 wt., Mukpockon Levenhuk D870T - 1 mr., Mukpockon Levenhuk D870T Tpunokynsp - 1
mt., Mukpockon Mukpomen P-1-LED - 1 mr., Mukpockon MJI-5-b - 1 mr., Mukpockon
o6uonoruuecknit Mb-16005 - 1 mt., Mukpockon P-14 - 4 mit., Muxpockon Levenhuk 2L NG —5
wt., Ceeturens OU-12 - 1 ., @a3oBsiif koHTpacT K®-3 - 1 mt., ®azoselii konTpact KOC - 1
mt., pH-metp noHomep yHupepcanbHbli OB-74 - 1 mr., Cnexkrpodoromerp I19-5300 BU - 1
mT., MarautHas Mmemanka MM-5 - 5 mr., Becwl anamutuueckue BJIP-200 - 1 mr., Bech
topcronHble BTII-500 - 4 m., Becsr Topcnorasie WAGA TORSYINA-WT - 3 mr., [TpoekTop
Osepxen GEHA OHP Ecovision 24/3 - 1 mrT., CucremHslii 610k B komruiekte ASUS - 1 mT.,
Mounutop BenQ DL2215 - 1 mrt., Hoyréyk Lenovo G580 B kommiekte - 1 mrT.,
MynstudyHnkiuonansaoe yerporictBo SAMSUNG M2070 - 1 ., Ckanep HP Scanjet G2410 -
1 wr., [Tpuatep Canon LBP 2900 — 1 mir.

6.2. IIlporpamMHoOe ofecrieyeHme:
Kaspersky Endpoint Security ans ousneca - Ctannaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHoBpeMeHHbIX noAkmoueHuit) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. Texnnuyeckue H JIeKTPOHHBbIE CPEICTBA:
[Ipe3entanuu no Bcem TemMam (paszuenam) Kypca.

20



VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UN

Jlisi OCBOCHMSI UCHMILIMHBI «METOIbl MOJEKYIIPHO-OMOJOTHUECKUX HCCIICIOBAHUI
MPUMEHSIIOTCS ClIeAYIoUIUe 00pa3oBaTeIbHbIe TEXHOIOTHHU:

- Ungopmayuonnasn nexyus. Jlekuuss — 3TO CKaToe WU3JIOKEHUE OCHOBHBIX HAy4YHBIX
dakToB, yTO SABISETCS 0a30il Ui aHanHM3a PaCCYXIACHUM, OLIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJCHTOB IPEOOPA30BBIBATH YCTHYIO M HHUCHMEHHYIO
uH(pOpMaLIKIO B BU3yalbHYI0 GopMy, 4TO (OPMUPYET Y HUX MPO(HECCHOHATFHOE MBIIIICHUE 3a
CUET CHCTeMaTH3allMM M BBIJCJICHUS HaubOoliee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi oOyuyeHus. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OPMbI HAIJIATHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIIOTCS HOCUTEIISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWIBI-NPE3CHTAMU, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCETr0 HMCIOJb30BAaTh HA 3Tale BBEJCHUS CTYACHTOB B HOBBIM pasjiesl, TeMY AMCUUIUINHBL

- [Ipobnemnas nexyus. B otaudue oT coiepkaHus MH(POPMAIMOHHOW JEKIUH, KOTOpPOe
npeylaraeTcsl TpernojaBaTeieM B BHIE H3BECTHOTO, IOAJIECKAIIErO JIMIIb 3alIOMHUHAHUIO
MaTepuana, Ha TNPOOJEMHOM JEKUMM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyuaromuxcs. [IpoOGneMHast JeKuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKH IPOOJIEMBI,
KOTOPYIO B XOJI€ H3JIOKECHHS MaTepuaiga HEOOXOJUMO peluTh. JIeKuus CTpOUTCS TakuM
00pa3oM, 4TO MO3HAHUS OOYUYAIOMIErocsl MPHUOIIMKAIOTCS K IMOMCKOBOW, HCCIEI0BATENbCKOM
JEeSTENIbHOCTH. 3/1€Ch YUYaCTBYIOT MBIIUICHHE OOYYarolerocss M €ro JUYHOCTHOE OTHOIICHHE
K YCBaWBa€MOMY MaTepHaly.

- Jlexyus-6eceoa. Ilpenmonaraet HEMOCPEJACTBEHHBII KOHTAaKT IMpernojaBaTelisi C
aynutopueit. [IpeumyinecTBo JieKIuu-0ece bl COCTOUT B TOM, YTO OHA IO3BOJIAECT MPUBJICKAThH
BHHUMaHUE CTYJACHTOB K HanOoJee BaXKHBIM BOIIPOCAM TEMBI, ONPEAETSATh COACpKAHHE U TEMIT
U3JIOKEHUST y4eOHOro MaTepualia ¢ yueToM 0COOEHHOCTEN CTYEHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, TPOBOJAUMOE O] PYKOBOJCTBOM MperoaBaTens
B y4eOHOW ayIWTOPHH, HAIpaBICHHOE Ha YIIyOJIeHWE HAayYHO-TEOPETHUECKUX 3HAHUH W
OBJIQJICHUE OIPEJCIIEHHBIMU METO/IaMU CaMOCTOSITENIbHOW paboThl, KoTopoe (opMupyer
npaktudeckue ymeHus. OmHOM U3 GOpM NPaKTUYECKUX 3aHATHI B BY3€ SBIISCTCS CEMUHAp.

- Cemunap-uccireoosanue. TeXHOIOTUS TPOBEACHUS TAaKOTO CEMHHapa MOXET ObITh
pa3u4YHON, B 3aBUCHMOCTH OT TOTO, KaKOH METO/J 3al0KeH B €ro OCHOBY. B pamkax
JTUCIUTIMHBL «OJKOJIOTHUS MHKPOOPTaHH3MOB)» TMPOBOJUTCS CEMHHAap C TOJATOTOBKOM U
3aciaymmBaHueM pedeparoB MO aKTyalbHBIM TpoOjeMaM TEOpUHM UM TPAKTUKA U
HOCJEIYIOIUM UX 00CYKIECHUEM.

- Konnoxeuymsl — BUIL y4€OHOTO 3aHITHS, IPOBOJUMOTO C LENBI0 IPOBEPKH U OIICHUBAHUS
3HaHMM ydarmxcsa. KoToKBUYM MOXKET MNpOBOAUTHCS B (GopMe WHAMBUAYyAIbHON Oecelsl
IpernoiaBaTessi Co CTYJCHTOM WM KaK MacCOBBIA ompoc. B Xome rpynmoBoro oOCyXaeHUs
CTYAEHTHI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO OMNPEAEICHHOMY BOIPOCY, 3alllUINaTh
CBO€ MHEHHE, TPUMEHSISI 3HAHUS, TOTyYeHHbIE Ha 3aHATHAX 110 IpeaMeTy. B Xo/e KommokBruyma
TaKXKe NpoBepsAIoTCsS pedeparbl, Apyrue NHCbMEHHBbIE padoThl CTYIEHTOB, MPOBOJUTCS
3aCITyIIMBaHUE JTOKIIAIOB.

- Camocmosamenvuas paboma cmyoenmog (cm. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvHvle  mexHonroeuu.  Ilog  TUCTaHIIMOHHBIMHU
00pa30BaTeIbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHH, pPealn3yemMble
B OCHOBHOM C IPHMEHEHHEM MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
TUCIUIUIMHBL ~ «METOIBl  MOJIEKYISPHO-OMOJIOTHYECKUX — WCCIIEIOBaHUI»  HCHOIB3YIOTCS
CJICYIOIINE TEXHOJIOTHH:

" KeiicoBas TexHONIOTUS — QopMmMa JUCTAHIIMOHHOTO OOydYeHUs, OCHOBAaHHAs Ha
MPEAOCTaBICHUH OOyJaroIMMCsl HH(POPMAIIMOHHBIX 00pa30BaTEbHBIX PECYPCOB B BHUE
CHELUATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIb30BaHUEM
Pa3IMYHBIX BUJIOB HOCUTENEH nH(popMaluu (KeHcoB);
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" WHTEPHET-TEXHOJOTHs — CIOCO0 TUCTAHIIMOHHOW Iepenadyd MHPOpPMaluu, OCHOBAHHBIN
Ha UCIOJIb30BAaHUU TNI00ATBHBIX U JOKAJIBHBIX KOMIBIOTEPHBIX CETEH JIJIsl 00ecreueHus: JocTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaMm H s (OPMHUPOBAHUS
COBOKYITHOCTH METOJMYECKHX, OPraHU3allMOHHBIX, TEXHUYECKHMX M MPOrPaMMHBIX CpEACTB
pealM3alMy U YIpaBieHHUs Y4eOHBIM IIPOLIECCOM HE3ABUCUMO OT MECTa HAXOXACHUS €ro
cyobektoB. Mcmons3yercs ObpasoBarenbHblii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA

B kauecTBE OIICHOYHBIX CPEACTB MAJI1 BXOAHOIO KOHTPOJI OLEHKH YPOBHSI 3HAHUUI
CTYZICHTOB HCIOJIb3YETCSI TECTUPOBAHHE (TECTHI C 3aKPHITHIMH BOIIPOCAMHU ).

B mpouecce TecTMpoBaHUS OLIEHUBAETCS YpOBEHb BIaJeHUS 0a30BbIMM 3HAHUSAMU,
YMEHUSMH, HaBbIKaMM, HEOOXOAMMBIMU JIi Hayasa OOydyeHHMsl MO AUCHUILUIMHE «MeTobl
MOJIEKYJISIPHO-OMOJIOTHYECKUX ~HCCIIEIOBAaHUI», OIpeAesieTcsl CTENeHb BJIaJE€HUS HOBBIM
MaTepHaJoM J0 Hayalla ero U3y4eHus.

Ouenounvie mamepuanvl meKyuyezo KOHMPONA (HOPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynugepcumema

B pamkax gucuumiuHbel «MeETOApl  MOJIEKYJISIPHO-OMOJIOTMYECKUX —HUCCIIEOBAHUI

HCIIOJIB3YIOTCA CIICAYIOIIUC (bODMI)I TCKYIIETO0 KOHTPOJIS.

- HIUCbMEHHELIN U YCTHLIﬁ OITPOCHI 11O OTACIIbHBIM TECMaM U3 CIIMCKAa BOIIPOCOB K 3aquy;
- KOHTPOJIb CAMOCTOSITEIIbHON paOOTHI.

CDOH)I OLICHOYHEIX CPECACTB BKJIIOYACT.

- (hoH TeCTOBBIX 3aJaHUI IO TUCITUILINHE,

- TCMAaTHKa U MaTCPUAJIbL SaHaHHﬁ,

- TeMaTHKa U BOMPOCHI K KOJTOKBUYMaM,

- IepevYeHb TeM pedepaToB/I0KIIA OB,

- BONPOCHI it caMocTostenbHoro uzydenus (CPC)

- BOTIPOCHI IS 3a4€Ta,

- KpUTEPHH OIICHKU 3HAHUH CTYICHTOB.

Ha3nauenue o1ieHOYHBIX CpeACTB: BBIIBUTH chopmupoBaHHOCTh KoMmrereHuu OIIK-1 u

OITK-8 (cm. 1. 111).

JleMOHCTPAIMOHHBII BAPMAHT TECTOBOIO0 3aJaHUsI /ISl BXOJIHOTO KOHTPOJIA
NpH U3y4eHnu pasaesa «Meroabl IPOTEOMUKID)

1. Kakme cBoiicTBa MOJIEKYJbl HCHOJB3YIOTCS TpPH (PPAKIIMOHUPOBAHUH OEIKOB C
MOMOIIBI0  OCAXACHHUS OpPraHMYEeCKHMMH pACTBOPUTENSIMU: a) 3apsia, ©O) pasmep, B)
PacTBOPUMOCTD, T') TUAPO(POOHOCTB, /1) CPOJCTBO.

2. Kak M0xHO M30aBUTHCS OT Ccyib(aTa aMMOHHS B OSITKOBOM ITperapare: a) ¢ TOMOIIBIO
LHEHTPUPYTUpPOBaHUs, 0) ¢ MOMOILBIO JAJIN3a, B) C TOMOIIBIO SKCKIIIO3MOHHOHN XpomaTorpaduu,
T') C MIOMOIIBI0 HOHOOOMEHHOM XpomaTorpaduu.

3. Kakue cBoiicTBa 0OenKoB JiekaT B OCHOBE ()paKLMOHUPOBAHUS OENKOB C MOMOIIbIO
MeTOo/la HMOHOOOMEHHOH XpomaTorpaduu: a) 3apsju, O0) pasmep, B) pacTBOPUMOCTb, T)
ruApoPoOHOCTD, 1) CPOACTBO.

4. Kakue cBoicTBa OEIKOB JIeXKaT B OCHOBE (DPaKIMOHUPOBAHMS OCJIIKOB C TOMOIIBIO
adpunHON XpomaTorpaduu: a) 3apsn, 0) pasMep, B) pacTBOPUMOCTh, T') THIPOGOOHOCTH, 1)
CPOJICTBO.
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5. Kakue cBoiicTBa O€lKOB Jie)KaT B OCHOBE (DPAKIIMOHUPOBAHMS OCJIKOB C IOMOIIBIO
SKCKJIIO3MOHHOU Xpomatorpaduu: a) 3apsa, 0) pa3Mep, B) pacCTBOPUMOCTb, T') TUAPO(HOOHOCTD,
1) CPOACTBO.

6. IlpaBUIabHO JHM YTBEpXKACHUE, YTO MPH (PPAaKUMOHUPOBAHUH OEIKOB C IMOMOIIBIO
9KCKITFO3UOHHOM Xpomartorpaduu 0oJiee KPYIHBIC MOJIEKYJIBI CXOJAT C KOJIOHKH ObICTpee, uyeM
OoJiee Menkue: a) 1a, 0) HeT.

7. Kakue peakuuu nexat B OCHOBE METO/A ONPEACTICHHUS KOJIMUYSCTBEHHOTO COJIEPKaAHUS
6enka o Jloypu: a) Y ®-nornomenue, 6) Ouyperosas, B) OuyperoBas u @onnHa-UrnokanbTey, T)
peaxius ¢ OUIIMHXOHUHOBOW KHUCIOTOM.

8. Kakme cmnocoObl (pakiMOHHpPOBAaHUS OCIKOB OCHOBAaHBI HA WX pa3JICJICHUH B
3aBUCHMOCTH OT pa3Mepa MOJICKYJbI: a) «BbicanuBaHue», 0) anekrpodopes B [IAAle B
JEHATYPHUPYIOIIUX YCIOBHSIX; B) U303JIEKTPO(OKYCHpOBaHUE.

9. Kakoit MeToz ppakurnOHUPOBAHUS OETKOB MOYKHO ITPOBOAUTH MIPU TEMIIEpAType HUXKE
Hyns: 1) «BbIcaMBaHuE», 2) OCaKACHUE OPTraHMYECKHMH pACTBOPHUTEISIMH, 3) Tellb-
xpomarorpaduro, 4) renp-3rekTpodopes.

10. Kakyro mnpoueHtHocTs mnoauakpwiamugHoro rens (T, %) pexkomengyercs

HCIIOJIb30BaTh, €CIIM TpeOyeTcs pa3/eNuTh MOJIUIENTUIBI ¢ MOJIeKYIsIpHOi Maccoit 10-40 k/la:
a) 15-20, 6) 10-15, B) 5-10.

IIpumep BONPOCOB 1JIs1 MHCHbMEHHOI0 ONPOCA IO TeMe
«Ocobennoctu Boiiesnenusi IHK paznoro npoucxo:xxaenus»

1. CymectBytoT 1M OCOOEHHOCTH B moaxoaax K BbyieneHuio [IHK u3 KMBOTHBIX U
PaCTUTENbHBIX OPraHU3MOB?

2. CymecTBYIOT 1M 0COOEHHOCTH B mojxoaax K BeiaeneHuro JJHK u3 mutoxonapuii u
XJIOPOILIacTOB?

3. OxapakrepusyiiTe KpaTko CyIIHOCTb MeToaa BbineneHus JIHK ¢ ucnonb3oBanuem
CTAB. Kakue orpannyenust npumenenust CTAB-metona, Bel 3Haere?

4. B 4yeM CyIIHOCTb MUKPOKOJIOHOYHOTO MeToa Beiaenenus JJHK?

5. B uem cymHocTh MeTosa BoiAeneHus ¢ nomouisio copouuu J{HK Ha yactunax okcuna
KpeMHHUS?

6. B uem cyrs Meroma BeimeneHus TeHomHoW JIHK ¢ momomipio TexHOIOTHH
MeMOpaHHOU agcopoumu?

7. Kakue HabOpbI peareHTOB UCHOIb3YIOTCS AJIs BBIJCIECHUS, OUUCTKU U NEPEOCakICHUS
JIHK?

8. Kaxk mposeputs uncrory JJHK?

9. Moxer 7M IIMTENBHOCTh XpaHEHHs Oe3 3HAYMMOIo pa3pylIeHHs WU H3MEHEHUs
CTPYKTYPHI CIIY>)KUTbh IOKa3areneM Kayectsa npenapara JJHK?

IIpumep BONpoOCOB 1JIs1 YCTHOI'O ONPOCA MO TeMe
«JuekTpodopeTnyuecKkuii aHAIU3 0EJTKOBY»

1. OxapakrepusyiiTe KpaTKO NPUHIUI U METOABl AJIEKTPOPOPETHUECKOrO aHaINU3a
OEIIKOB.

2. B gem cymaOCTE 25ektpodopesa B [IAAle B AeHATYpHUPYIOIINX YCITOBUSX ?

3. B ueM 0cC0OOEHHOCTh TOATOTOBKHA OEJIKOBBIX O0Opa3lloB M 3alMBKU Teled s
anexTpodopesa mo Jirmmun?

4. TlpumepoM Kako peakIMH MOKET CIYXHUTh PEaKIus MOJMMepU3alus aKpuiaMuaa?
UTto sBNsETCS KAaTAIM3aTOPOM PEAKIMK, a YTO UHUIIUATOPOM?

5. B yeMm cocTouT OCHOBHOE Ha3zHaueHUE (OPMHPYIOLIETO relisd i 3eKTpodopesa mo
JIhmmnu?
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6. Kak MOXHO oOmpenenuTs MOJEKYISIPHYIO Maccy IeJleBbIX ONKOB Tocie
anektpodopesa no JIrammmu? A nociue anekrpodopesa B [IAAre B HATUBHBIX YCIOBUSX ?

7. Urto Takoe AByMEpHBIi AIeKTpodopes?

8. B uem cymHocTh MeToaa U30371eKTPOhOKyCUpOBaHUS?

9. Kakue nporpammsl Bel 3Haere 11t 06padotku 2D-kapT 6enkoB?

10. Ha ueM ocHOBaH IPUHLHUII NENTHIHOTO Macc-(OUHTePIIPUHTUHTA?

11. JIngs dyero W KakuM oOOpa3OM HCIOJB3YeTCS METOJ Toiay0Oro HATHBHOTO
anextpodopesa (BN-PAGE) npu anaimze nporeoma MUTOXOHAPUIA?

12.  Yewm omnmyaercs OecuBeTHbId HaTHBHBIN 31ekTpodopes B [IAATl'e (CN-PAGE) ot
BN-PAGE

JleMOHCTpAllMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIEro KOHTPOJIA

1. Kakoil MeTon CeKBEHMpPOBAHHS NMPEUMYIIECTBEHHO HCIOJb30BAIU IPU peaTu3aluu
npoekTta «I'eHoM yenoBeka»: a) NGS; 6) meron Makcama-I ' unbepra; B) meron Canrepa.

2. Kakoii Bupa OakTepwil MPEUMYIIECTBEHHO HCIOJB3YETCS B KaueCTBE XO35MHA B
paboTtax Mo MoOJIEKyJasipHOMY KioHHpoBaHuio: a) Bacillus subtilis; 6) Escherichia coli; B)
Bacillus thuringiensis.

3. Crpykrypa kakoro Buga PHK Obuia pacmmdpoBana 3a10iaro 10 HACTYIUIEHUS B3PI
cexBenuposanus: a) pPHK; 6) MPHK; B) TPHK; 1) muxpoPHK.

4. PaboThl C HCIOJIb30BAHUEM METOJIOB  MOJIEKYJISPHO-TEHETUYECKUX HCCIEeIOBAHUMN
OpEINoiaraloT B KayecTBE OCHOBHOTrO ycioBusi npumenenune «llpaBun  pabor ¢
pexomOuHanTHeIMU JIHK». Ha ocHOBe Mcnonb30BaHMsS KakMX (OPM 3alIUTHI TOCTPOEHBI 3TU
MpaBWIa: a) CAaHUTAPHOW W (Pu3MUecKol; 0) TEXHUYECKOW W CAHUTAPHOH; B) (DM3HUECKON U
MHUKPOOHOJIOTHYECKOM; T') (PU3UIECKON U OMOJIOTHIECKOM.

5. Kakue depmenTsl, oOpaszyromume cucteMmy 3amuThl OakTepuil oT uyxkepoanou JTHK,
CHITPAIM BaXHEUIIYI0 POJb B BO3HMKHOBEHHMH METOJOB MOJIEKYJISPHOIO KJIOHUPOBAHMS: a)
Jurassl; 0) peCTpUKTa3bl; B) METUIIA3bl; I') TPAHCIIO3a3bl.

6. CRISPR-Cas cuctema monyuymna B MOCJIEIHHUE TOJbI IIUPOKOE PACHPOCTpaHEHHUE B
paboTax MO TE€HOMHOMY pPEJAaKTHPOBAaHUIO. Y KaKUX [PEJCTaBUTENH MPOKapUOT OHa
oOHapy>keHa: a) OakTepuil; 0) apxeii; B) OakTepuil u apxeil.

7. Ha kakom y)e H3BECTHOM paHEE B MOJIEKYJSIPHON OMOJOrMM SIBJIEHMM (€lle 110
otkpeiTusi CRISPR-Cas) ocnoBana pabora CRISPR-Cas cucremsl: a) oOpaTtHas TpaHCKpUIILIMS;
6) PHK-untepdepenus; B) cailieHCUHT; T') pECTPUKLIUSA-MOANPUKAIHS.

8. ITomumo CRISPR-Cas cucremsbl y 6akTepuii CyIIEeCTBYET €Ile O/IHAa CHUCTEMa 3aIlUThI
OT BHPYCOB M IUIa3MHUJ, YHHMUYTOXKaromas IyreM pacuerieHus ugyxepoanyro JHK. Kakum
oOpa3oMm 3amumieHa oT pacuierieHust coOctBenHas JIHK OGaxrtepum: a) anerunupoBaHue
ocHOBaHUi; 0) GpochopunrpoBanre OCHOBAHUI; B) METUJIMPOBAHNE OCHOBAHUH.

9. B ¢okyce wuccienoBaHuil C NPUMEHEHHEM METOIOB MOJEKYISPHO-TEHETHUYECKHX
UCCIICIOBAaHUI HAXOISTCS OMOJOTHYECKHE MEXaHHW3MbI AMHUTeHeTHKHA. OIHUM U3 BaXHEUIIHX
MEXaHU3MOB 3nureHeTHku spisercs merunupoBanue JIHK. Kakxume na ocnoBanus B JIHK
MIOJIBEPTAOTCS METHIIMPOBAHHIO, MPHYEM OJHO W3 HUX METHIIMPYETCS MPEUMYIIECTBEHHO: a)
I'YaHHH U a/IeHUH; 0) THMHMH U TYaHUH; B) TYaHUH U [IUTO3MH; I') IUTO3UH U aJCHUH.

10. depmeHTHI pecTpuUKIMU-MOoAM(pUKanUK, oOpasyromme OakrepuanpHylo R-M-
cucreMy, HMMeT ywacTok ys3HaBaHus B JIHK, ornuuvarommiics mo cBoed CTpyKTypHOU
OpraHM3aly OT PSIOM pPacHoJOXKEHHBIX MocienoBareabHocTell. Mcexons u3 ocoOeHHocTel
CBOEH CTPYKTYpHI, KAKO€ Ha3BaHWE HOCHUT 3TOT YYaCTOK: a) MPsSMOM MOBTOpP; 0) CUMMETPUYHBII
MOBTOP; B) MaJUHAPOM; I') HYKICOTUAHBIA MOTHUB.

11. Pecrpukraza BamHI momyumna cBoe Ha3BaHHE B COOTBETCTBHM C OOLICTIPHHSATOM
HOMEHKJIaTypoi. M3 kakoro Buaa OakTepuil BBIFICJICHA JaHHAs YHAOHYKJIEa3a PECTPHUKIIUU: Q)
Bacillus thuringiensis; 6) Bacillus subtilis; 8) Bacillus amyloliquefaciens.
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12. Kakoro Ttuma (kjacca) pecTpHKTa3bl UCIOIB3YIOTCA B pabOTax MO MOJICKYJISIPHOMY

KJIOHUpoBaHMIO: a) Tuna |; 6) Tuna lIl; B) Tumna I1S.

30. Hannyue kakux calTOB PECTPUKLMUH SIBISIETCS OAHMM W3 KPUTEPHUEB IUIA3MMJIHBIX

BEKTOPOB /151 MoJieKy sipHoro kionupoBanus JJHK B E.coli: a) enquHnvHbIX; 0) YHUKAIbHBIX; B)
MHOKECTBEHHBIX

Nk wNE

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

Tembl pedepaTos
Jr3aliH MpOTEOMHOI0 SKCIIEPUMEHTA.
Top-down mporeomuka.
Bottom-up npoTteomuxa.
CoBpemeHHbIE XpoMaTorpaduueckie METOIbI pa3iesieHus OSIKOB.
BricokoahpexTuBHAS )KUIKOCTHASI XpoMaTorpadusi.
Hanonorounas >xuakocTHas Xpomarorpadusi.
BN-PAGE u CN-PAGE. CxoacTBa u pa3inuuus.
Blue-Native, 2D u 3D anekrpodope3 B MOIMAKPUIAMHUIHOM Telie JUIS U3y4YCHUs MPOTeoMa
KJIETOYHBIX OpPTaHeJLI.
2D-snextpodopes3. Ananmus 2D-kapT.
Omnpenenenre akTUBHOCTH (pepMEHTOB U OeNKOBbIX KoMILiekcoB B [TAATe.
dayopecieHTHBIC 30H/1bI 1Sl M3Y4YEHHsI MUTOXOHIPHIA IN Situ.
MALDI-macc-criekTpoMeTpusi.
Metox MALDI-TOF.
TexHuKka MATKOM HOHU3AIMK — HOHHU3ALMS dJIEKTpopaciblicHreM, electrospray ionization
(ESI).
Oparmenranus nentTuaoB. TaHaeMHas Macc-ClIeKTPOMETPHSL.
Ompenenenue nMepBUYHON CTPYKTYpPHI 0ekoB. CEeKBEHUPOBAHUE IO DIMaHYy.
Onpenenenne TpEXMEPHOI CTPYKTYphI Oe1KkoB. MeTo peHTIe€HOBCKON KpHcTaiorpaduu.
[Ipumenenue coBpeMeHHBIX MeTo10B DA.
Metoa npoCcTpaHCTBEHHON BU3yaIU3allM TPAHCKPUIILIMU T€HOB.

OueHOQHble mamepuaiibl onsa npomeofcymounoﬁ ammecmauuu 6 ¢0pme 3auema.
d)opMa HpOMG)KyTO‘-IHOﬁ aTTeCTalluu — 3auem. OC »srtoro tuna JOJIKHBI BBISABIIATH CTCIICHDb

OCBOCHHSI TEOPETHYECKUX 3HAHUU Kak 0a3zy st (GOpMHUpPOBAHMS KOMIIETEHIIMM, YMEHHS HX
NPUMEHSTh B CUTYallUSX, MOJEIHUPYIOIMUX MPOPECCHOHANBHYIO IeSITeNbHOCTh, a TaKkKe
chopmupoBanHocth komneTeHui OIMK-1 u OIIK-8, 3asBinennbix B 1. |11

IIpuMepHBIii CIUCOK BONPOCOB K 3a4eTy
1. OOmas xapakTepucTHKa METOJIOB aHAJIN3a CTPYKTYPHO-()YHKIIMOHAIbHOW OpraHu3aIiu
T€HOB M TEHOMOB BBICIIIMX OPTaHU3MOB.
Briaenenue u ouncTka BBICOKOMOJIEKYIISIpHOM U mazmMuaHon JTHK.
Oco6ennoctu Boinenenus JJHK paznoro npoucxoxaeHus.
[TonumepasHas LenHas peaklys U €€ UCIIOJIb30BAHKE.
CayzepH-010T-THOpU TU3AIIHSL.
JHK-uumns! u cepa ux UCIOIb30BAHUSL
Pectpukuunonnsiit ananus JJHK.
Mertoab! ananuza noaumoppuszma JTHK.
MonekynsipHble MapKepbl AJIsl pelIeHUs] TEOPETUYECKUX U MPUKIAIHBIX 3371ad B 00JacTH
MOJICKYJISIPHOM F€HETUKU M CMEXHBIX OTPACISIX OMOJIOTHH.
10. ITogxonpl K BBIAEIECHUIO HYKJICOTUAHBIX IIOCIEI0BATEILHOCTEN I'€HOB U aHAIN3 UX
TPaAHCKPUIILIUOHHON aKTUBHOCTHU.
11. Iloaxonsl K BBIAEICHUIO HYKJICOTUAHOM MTOCIEI0BATEIbHOCTH 1I€JIEBOT0 IeHa.
12. Meronbl aHANIM3a TPAHCKPUIIITUOHHONW aKTUBHOCTH I'€HOB.

©CoNoRWN
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13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.
31.

32.

33.
34.

35.
36.
37.
38.
39.
40.

41.

42.

43.
44,

45.

Texunonorus penaktuposanusi reHoma CRISPR/Cas y npokapuor.

[Mpuniun Gyaxnuonuposanus cucremsl CRISPR/Cas.

Oo6nactu npumenenus cucrembl CRISPR/Cas.

OO61as xapakTepuCTHKa BEKTOPOB JIJIsl MOJIEKYJIIPHOTO KIIOHUPOBAHUS.

OO011as XapakTepUCTUKA BEKTOPOB MHCEPLIMOHHON MHAKTUBALIMM, UCIIOJIb3YEMBIX B
MOJICKYJISIPHOM KJIOHUPOBaHUHU.

XapakTepucTuKa MOJIEKYJISIPHO-TEHETUYECKUX METOJI0B, UCII0JIb3YEMBIX B MEIULIUHE.
XapaxkTepucTuKa MOJIEKYJISIPHO-TEHETHYECKIX METOIOB, UCIIOJIb3YEMBIX B CEJIbCKOM
XO3MCTBE.

XapakTepucTuKa MOJIEKYJISIPHO-TEHETUYECKIX METOJIOB, HUCIIOJIb3yEMbIX B
OMOTEXHOJIOIHH.

Cdeppl npuMeHEeHHs] COBPEMEHHBIX MOJIEKYIISIPHO-TEHETUYECKIX METOJI0B UCCIIEAOBAHUM.
Pucku, npoGieMsl, HalyMaHHBIE U peajibHbIE, IPH UCIIOJIH30BAHUU METOJIOB
MOJIEKYJISIPHO-T€HETUYECKUX MCCIIEJOBAaHUH B MPUKIIAAHBIX Hensix (noiaydenue MO u
ap.).

OcHOBHBIE TOCTHKEHUS, OKUAAEMBIE PE3YNbTaThl B 00J1acTH GyHIaMEHTAIbHON HAYKU U
MPUKJIAJHBIX 001aCTAX MPU UCIIOJIb30BAHUU METOJ0B MOJIEKYJIIPHO-TEHETHUECKUX
HCCIIEJOBaHUI.

OcHoBHBbI€ 3Tallbl 3KcriepuMenTa 1o kiaonuposanuto JJHK B miasmuaHoM BekTope
pBR322.

[IpoTeomuslit ananu3. OCHOBHBIE ATANbl KOJMYECTBEHHOTO aHAJIN3a CIIOKHBIX OEIKOBBIX
cMecen.

Br160p crmoco0oB pa3pylieHus KJIETOK U TpeOOBaHHS K COCTaBy Oydepa st SKCTPaKIHU
OENKOoB.

@pakuronupoBanue OenkoB. CBolcTBa OEIKOBBIX MOJIEKYN, MO3BOJISAIONIME Pa3JeINUTh
AKCTPAKT OETKOB Ha (PpakKiuu.

Kputepun crenenu ouncTku Oenka.

Br100op MeTo/1a KOTMYECTBEHHOTO OIPEISIICHHs CO/IepKaHus OellKa.

I'eHHO-MH)KEHEPHBIE METOABI AJIs1 00JIETYEHMsI BbIJENIEHUS OEIIKOB.

Paznenenne OenkoB myTeM OCaXICHHMs (BbICAJIMBAHUE, OCAXKJEHHE OpPraHWYECKHUMHU
PacTBOPUTEIISIMH).

CoBpemeHHbIe XpomaTorpaduueckiue MeTobl paszaeneHust 0eikoB. OCHOBHBIE 1€MEHThI
KOJIOHOYHOH XpoMaTtorpaduu.

BeicokoadexTrBHas )KUIKOCTHAS XpoMaTorpadus.

DnekTpodopeTuiecKue METO/IbI pasneneHus OEJIKOB. Onektpodope3 B
nonuakpuinaMuaHoM rene (ITAAI'e) B HATUBHBIX U IEHATYPUPYIOLIUX YCIOBUSIX.
Onnomepusiii anexTpodopes B [IAAl'e (1D-PAGE) ¢ nonenuncynbdatom HaTpus.
[ToaroroBka 00pa3LoB AJs IeHATYpUPYIOIIETO dIeKTpodopesa.

Omnpenenenne akTUBHOCTH (PEPMEHTOB U OEIKOBBIX KOMITJIEKCOB B reJie.

Jsymepnsiii (2D-PAGE) anexktpodopes. M30anexkTpodokycrupoBaHue.

Ananu3 2D-kapt. [lentuaapiii Macc-pUHTepIPUHTHHT.

[TonrotoBka ~ OENKOBBIX  MHpEMapaToB  MUTOXOHAPUM Ui HJIEHTU(UKALUU
CYNEPKOMIUIEKCOB JibixaTenbHOM 1enu. ConmoOuiu3anus AUTUTOHMHOM U APYTUMHU
JETEPreHTaMHu.

["ony6oit HaTuBHBIH nnekTpodopes (BN-PAGE) nis anannza memOpaHHBIX OEIKOB.
Macc-cniekTpoMeTpuyeckiue MeToisl u3ydeHus 6emxoB. MALDI-macc-cnekTpomMeTpus.
ESI-macc-criektpomerpusi. TanaeMHasi Macc-CrieKTpOMETPHSI.

Merog MALDI-TOF.

BectepH-0moT-rubpuanzanus. XeMUITIOMAHECIICHTHBIN, (DIyOPUMETPUYECKUNA METOIbI,
CUCTEMA KOJUIOMAHOIO 30JI0Ta.

dnyopeciieHTHbIC 30H/IbI [T M3YYEHHsI MUTOXOHIPHIA in Situ.
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