Nokyment o MAHMCEERCGTRO HAY KU ¥

NHbopmaums o Bnagenbue:

®WO: CmupHoB Cepreit Hukonaesny

JlomKHOCTb: BpMO pekTopa

®I'bOY BO «TBE]

[ata nognucanus: 15.07.2024 11:00:11
YHUKanbHbI MPOrpaMMHbIA KIKOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

[ BRICIIIET'O OBPA3OBAHU S POCCUMCKOM ®ENEPAIINNA

Pabouyas mporpamMma TUCIUTIINHEI

‘PYI(O B0

PCKOM TOCYJAPCTBEHHbBIN YHUBEPCUTET»

Tenb6 OOI1

A.B. 3uHOBBEB

_ ({QS>>’£npenx 2022 .

MeToabl MOJIEKYJIAPHO-TEHETUYCCKUX UCCIIEA0BAHUNT

3akperuieHa 3a kadenpoit

VueOHbIH m1aH

300J10ruM ¥ PU3HOJIOTUH

Bbuonorus
Kpanudukanus Bbakanasp
dopma oOyueHns Oo4Hast
OO0mast Tpy10eMKOCTb 33ET

Yacos 1mo yueOHOMY ILTaHy

B TOM 4YHCJIC:

AYAUTOPHBIC 3aHATHUA

CaMOCTOATCIIbHAA pa60Ta

Pacnpezleneﬂne YacCoB JUCHMIIJINHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha| 8 (4.2)
Kypce>) Hroro
Henens 12
Bun 3anstuit vt | pin | v PII

Jlexunu 12 |12 |12 |12
[IpakTuueckue 12 |12 |12 |12
Uroro ayn. 24 124 124 |24

KonrakrtHas pabora

24 124 (24 |24

Cam. pabora

84 |84 (84 |84

Hroro

108 (108 |108 |10

8

Bunp! koHTpONIs B cemecTpax:



ITporpammy coctaBui(n):

Kauo. 6uoa. Hayx, ooy., Ilemywxos M.H.

Pabouas InporpaMmMa JUCHUIIINHBL

MeToabl MOJIEKYJISAPHO-TEHETHYECKUX HCCIeI0BAHUM

paspaborana B coorBercTBuU ¢ PI'OC BO:

DegepabHBIil FOCYIAPCTBEHHBIH 00pa30BaTENbHbIA CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MTOITOTOBKH
06.03.01 buosorus (nmpukaz MunoOpaayku Poccuu ot 8/7/2020 r. Ne 920)



1. HEJIX X 3AJAYHN TUCIIUITJINHBI

11

cDOpMI/IpOBaHI/Ie Yy CTYACHTOB COBPEMCHHBIX HaYYHBIX Hpe,HCTaBJ'IeHI/Iﬁ 0 METOAaX MOJICKYISIPHO-TEHETUICCKUX
I/ICCJ'IEZ[OBaHI/II\/‘I 1 obacTu ux MPaKTUYICCKOTO IIPUMCHCHU .

3apaum :

1. TO3HAKOMUTH OOYUAIOLINXCS C Pa3HOOOpasueM, cenupuKoi COBPEMEHHBIX METOIOB MOJIEKY ISIPHO-TEHETHIECKOH THarHOCTHKY.
2. chopMHpOBaTh MOHMMAHUE 3HAYMMOCTH METOJOB MOJICKYJSIPHOW OWOJIOTHM M T€HETHMKH B COBPEMEHHBIX OHOJOIMYECKHX
HCCIICI0OBAHUSAX.

3. 03HaKOMHUTH C IPUMEPAMH IPUMEHEHUS] COBPEMEHHBIX METOJIOB MOJICKYJISIPHO-TEHETHUECKUX UCCIIeIOBAHUI.

4. copMHPOBATH YMEHHSI HHTEPIIPETUPOBATH PE3YIbTAThl MOJIEKYIAPHO-TEHETHYECKUX UCCIIEJOBaHU.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pasgen) OIT: |B1.B.I[B.05

2.1

TpeGoBaHus K NpeABAPUTEIbHOM MOATOTOBKE 00y4al0UIerocs:

2.11

BBenenue B 6MOMHPOPMATHKY

2.1.2

MenutuHckue OHMOTEXHOJIOTHH 1 HAHOOHOTEXHOJIOTUI

2.13

HNmmyHonorus

214

OCHOBEI TCHOMUKH B MMPOTCOMUKH

2.15

Broxumust 1 MosteKysipHast OMOIOTHS

2.2

Jucuuniannsl (MOLY/IM) H NPAKTHKH, AJ5 KOTOPBIX OCBOEHHE JAHHON AMCHMIIHHBI (MOAYJIs) HEOOXOAUMO KAK
npeauecTByonee:

221

Hpe,[[,[[I/IHJ'IOMHaS{ IIpaKTUKa, B TOM YHCJIC HAYYHO-HUCCICOAOBATCIbCKAas pa60Ta

2.2.2

MCZ[I/IIII/IHCKI/IC OMOTEXHOJIOTHH U HAHOOMOTEXHOJIOTHH

2.2.3

Knunnueckas (1)I/ISI/IOJ'IOFI/I$I

3. INIAHUPYEMBIE PE3YJIbTATBI OB YUYEHUSA 11O JUCIHUIIVIMHE, COOTHECEHHBIE C INTAHUPYEMbBIMH

PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

MnK-4.2: I/IC]’[OJ]])3yeT 3HAHUHA COBPEMEHHBIX METOA0B HuccJIeI0BaHui B 00J1aCTH OHOJIOTHH YeJIOBEeKa H OMoOMeIMIIUHbI 1JIs1
OLCHKH COCTOSIHHUA U COXPAHCHHUS 3I0POBbS YE€JT0BEKA

4. CTPYKTYPA U COJAEPKAHUE JTUCHHUIIJIMHBI (MOAYJIA)

Kon HaumeHnoBanme pa3sesioB U TeM Bun Cemectp / | YacoB | Hcrounuku | Ilpumeuanue

| 3aHATMA 3AHATUA Kvpe
Pa3nen 1. BBenenne B IUCHMIIMHY

1.1 BBenenve B TUCHUIUIMHY Jlex 8 2

1.2 Beenenve B TUCIUTUINHY IIp 8

1.3 Beenenve B TUCHUTUINHY Cp 8 14
Pasznen 2. Boinenenue, ounctka u anaaun3 JHK un
PHK

2.1 Brinenenue, ouncrka n ananu3 JJHK u PHK Jlex 8

2.2 Brigenenue, ounicrka u ananu3 JJHK u PHK IIp 8

2.3 Brinenenue, ounctka u ananus JJHK u PHK Cp 8 12
Paznen 3. Iloammepa3nasi mnemHasi peakus
(IIP). I'ean-3aexkTpodopes. CexBeHupoBaHue

3.1 ITomumepasnas nennas peakuus (IILP). 'enb- Jlex 8 5
anekrpodopes. CexkBenupoBanue JJHK

3.2 Iomumepasnas uennas peakuus (ITLP). I'ens- Ip 8 4
anextpodopes. CexpenupoBanne JJTHK

3.3 ITomumepasnas nennas peakuus (IILP). 'enb- Cp 8 20
anekrpodopes. CexkBenupoBanue JJHK
Paznen 4. KaprupoBaHnue resos

4.1 Kaptupopanue reHos Jlex 8

4.2 KapTtupoBanue reHoB Ip 8 3

4.3 Kaptupopanue reHos Cp 8 15
Pa3znen 5. Metoabl reHeTHYECKO HHIKEHEPUH

51 Metopl reHeTHYeCKON MHXXEHEPUH Jlex 8 2




5.2

MeTobl FeHETHYECKON HHKCHEPUN Ip 8 2

53

MeTobl FeHETUUECKON HHKEHEPUU Cp 8 23

5. OHEHOYHBIE MATEPUAJIBI 1T MIPOBEJIEHUAS TEKYIIENA U TPOMEXKYTOYHOM ATTECTALIUU

5.1. OuneHo4ynble MaTepHuaJibl 1J51 IPOBEACHUSA Telcymeii aTreCcTalluu

OHCHO'{HHC MaTepuaJibl JJisk TPOBECACHU L TeKyﬂleﬁ aTTeCTalliy B IIPUIOKCHUN 1

5.2. OneHo4yHbIe MaTepHAIbI 1J15 IPOBEICHUS IIPOMEKYTOUHOM aTTecTalHH

OHCHO'{HHC MaTepuaJibl Ak MIPOBECACHU L HpOMe)KyTO‘-IHOfI aTTeCTallii B IPHUJIOKCHUN 1

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIUHBI (MOJAY JIST)

6.1. PekomeHyeMasi JuTepaTypa

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH ""UHTepHeT"

D1 |HauwonansHbIN HEHTp OHOTEXHOIOrHYECKOM nHpopMarmu: https://www.ncbi.nlm.nih.gov/
32  |Tlopran "Ipaktrdeckas Monekymspuas bruomorus":  http://molbiol.ru/
6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust
6.3.1.1 |Microsoft Windows 10 Enterprise
6.3.1.2 |Microsoft Office npodeccronanbuspIit mwioc 2013
6.3.1.3 |Kaspersky Endpoint Security 10 gns Windows
6.3.1.4 |Adobe Reader XI (11.0.13) - Russian
6.3.1.5 |Google Chrome
6.3.1.6 |WinDjView
6.3.1.7 |Mnoro¢pyukiuonansHsii pegakrop ONLYOFFICE
6.3.2 CoBpemeHnHbIe MpodeccuoHATIbHBIE 0a3bl JAHHBIX U MH(POPMALIMOHHbIE CTPABOYHbIE CHCTEMBI
6.3.2.1 |9BC «ZNANIUM.COM»
6.32.2 [DBC «IOPAUT»
6.3.2.3 |9BC «YHuBepcuterckas OMOIMOTEKA OHIIANHY
6.3.2.4 |9BC IPRbooks
6.3.2.5 |9BC «Jlaub»
6.3.2.6 |9BC BOOK.ru
6.3.2.7 |9BC Tel'Y
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOYJIST)
Aynutopust Oo6opynoBanue

5-210 MYAbTUMEANNHbIA KOMMJIEKC, NePEeHOCHOM HOYTOVYK, yuebHas mebenb

5-206 MYAbTUMEANNHbIA KOMMJIEKC, NepeHOCHOM HOYTOYK, yuebHaa mebenb

8. METOAUYECKHUE MATEPHAJIBI 1JIS1 OBYYAIOIIUXCS ITIO OCBOEHUIO JTUCIHUITJIMHBI

MGTOHI/I‘ICCKI/IC YKa3aHud 4Jjid 06yqa101_m/1x051 110 OCBOCHUIO OUCHUIIIMHBI B IIPUJIOKECHUN 2




INPUJIOXKEHHUE 1

5. OHEHOYHBIE MATEPHAJIbI VIS TPOBEJEHUSA TEKYIMEN U ITPOMEXKXYTOYHOU ATTECTAIIUN

5.1. OneHoYHbIe MATepPUAJIbI [IJIsl MPOBeIeHHs TeKYIIei aTTecTauuu (MpUMepbl)

TunoBbie KOHTPOJIbHbIE 32JAHUSA M CIIOCO0 NPOBEAeHUS
TeKylleH aTTecTaluu

Kpurepuu ouennBanus
U IIKAJIA OLlCHMBAHUS

Pemenne 3agau

3aganne 1. C 1MOMOIIBIO TOPH3OHTAIBHOTO Aarapo3HOTrO Telb-
anekTpodopesa aHATU3UPOBAIUCH ITPOOBI. MapKep MOJIEKYISIPHBIX
JunH coaepxan ¢pparmentsl JJHK amunoii 100 n.a., 200 n.H., 500
m.H., 1000 1. 1 2000 .1. O6pazen 1 conepxan ¢pparmentsr JTHK
qurHO 250 1m.H., o6pasert 2 — 200 1. u 650 m.H., oopazer; 3 — 1200
1.H. HaHecuTe cOOTBETCTBYIOIIME TOJIOCKH HAa CXEMY Trefisl (pa3mMephl
MOJIOC TOATIHCATB).

wmapkep obpasen 2 obpaseu 3
—

*

3aganue 2. CuHKBEHCOBas peakuus A CEKBEHHPOBAaHHS IO
CoHrepy (CeKBEHMpOBaHUE ¢ OOPHIBOM LEIH) MPOBOAWIACE B 4-X
npobupkax (B mepoii + ddATP, Bo Bropoii + ddTTP, B TpeTseit +
ddGTP, B uerBeproii + ddCTP).

B pe3ynbTare ceKBeHMpPOBaHHUS yaJoCh YCTAHOBUThH HOPSIOK
HYKJICOTH/IOB:

AATAGTAGATCCCGTAGCTAGCTAGCTTTAGTCCTGC
(37 mHyxireoTunoB)

JUi1s CeKBEHUPOBAHUSI UCTIOIB30BAJICS MpaiiMep:

AATAGTAGATCCCGTAGC (12 HyKIICOTHIOB)
Onpexenure, pparMeHTH KAaKOH AJIMHBI 00Pa30BBIBAIUCH B KAXKIOH
NpoOUPKe B X0JIe CHKBEHCOBOM PEaKLUH.

OueHuBaercsi: yMeHHE HWHTEPIPETHPOBATH
pe3yIabTaTHI MOIIEKYISPHO-TEHETHIECKUX
HUCCIIEI0BaHUN

Pemenne  kaxxmod — 3amayd  OLIEHHUBAETCS

MaKCHMYM B 3 OaiioB.

3 6ajJa cTaBUTCS B TOM Cilydae, €ClU 3ajada
peleHa BepHo.

2 ©fanna cCTaBUTCS B TOM Cilydyae, €Cid
JIONYIIEHO HEJOYEThl MpPU BBHIIOJHEHHH PAacdyeTOB
i 0(pOpPMIICHUH PE3yIbTaTOB;

0 6an10B CTaBUTCS B TOM Cilydae, €Cliv 3a/a4a
peleHa HenpaBHIBHO

Tecmoevie 3a0anusn
1. Tlpu pecTpUKTa3HO-IUTa3HOM
cmmBanue koHIoB JTHK
Q) TYIIOW-THITKAN
0) TUIKUH-JTATTKHAHA
B) TYMOH-Tymoit

METOAC MNpoOUCXoauT

2. Hna nenarypaumu JJHK tpebyercs

a) menoyroit pH

0) xucnerii pH

B) KucIBIi pH 1 BEICOKas TeMIiepaTypa

) meno4yHoii pH u BeICOKas Temmeparypa

3. Tpwu rubpuansanuu cnapusarorcs pparmentst JTHK

a) OJTHOLICTIOYETHBIE
0) AByLICTIOYCYHEIC
B) OZHO- U JIBYIICTIOUCYHBIC

4. depMeHT, KaTAIM3UPYIOLUH CHHTE3 MOJUHYKIJICOTHIHOM
LENH U3 OTAEIbHBIX HYKJIEOTHIOB C UCIOJIb30BAaHHEM APYrod LEenu

Ouenueaemcs: ypoBeHb 0a30BbIX 3HAHHH METOIOB
MOJIEKYJIIPHO-TEHETHUECKHIX HCCIIeIOBAHHH.

1 6an1 — BEIOpaH MpaBIIBHBIN BApHAHT OTBETA B
TecTe.

0 6ayJ10B — BEIOpaAH HETIPABIIIFHBIN BAPHAHT OTBETA
B TECTE.




B kauecTBe MaTpuilel 1 JIHK-3arpaBku co cBobomHoi 3'-OH-rpyn-
THO¥:

a) IpoTerHa3a

0) rennkasa

B) THK-mmonmmepasa

T) mpaiiMasza

Co3aHue npe3eHTallMU 110 TeMe

3ananue. [T0ArOTOBUTE MPE3EHTAIINIO IO OHOMY U3 METOJIOB
OMO(GU3NICCKUX UCCIICTOBAHUA.

®opMa 0TYETHOCTH: ITPE3ECHTALMSA U JOKIIA.
IIpumepHbIe TEMBI JOKJIA/I0B:
1. IlpumeHeHHE METONOB MOJEKYISIPHOH JMAarHOCTUKHU B
KIIMHUYECKOU MpaKTHKE.
2. CpaBHHTENbHAS XapakTepucTHKa MeTonoB m3omsiun JJHK.
3. Metonapsl MOJIEKYJISIPHO-TEHETHUECKOTO aHalIW3a B JHMArHO-
CTHKE HACJIC/ICTBEHHBIX 3a00JI€BaHMUMH.
4. Ucmonp3oBaHWE METOMNOB
OHKOJIOTHYECKHX 3a00JIeBaHUH.
5. Metoxasl MOJEKYJSIPHO-TEHETHYECKOTO aHaIW3a B JMArHO-
CTHKE WHPEKITMOHHBIX OOJIC3HEH.
6. [lmarHocTuka MOJICKYJISIPHO-TEHETHYECKOW JTMarHOCTUKH C|
MCIIOJIb30BaHHEM OMOJIOTHYECKUX MUKPOYHIIOB.
7. Hcnonp3oBaHue OaKTepHAIBHBIX IITAMMOB B MOJIEKYJISIPHOH|
Grosoruu.
8. T'eHOMHas UHXKEHEPHSI.
9. BekTOpBI U151 KIIOHUPOBaHMs B OaKTEpHH.

MOHGKyHHpHOﬁ JHArHOCTUKH|

OuneHnBaercsi: CIOCOOHOCTH AHAIU3HPOBATH
HHGOpPMALMIO  TO  COBPEMEHHBIM  METOJAaM
MOJICKYJIIPHO-TeHETHYECKUX HCCIICIOBAHHM.

MakcuMmanbHas OLICHKa 32 INPE3CHTaluio — 5
0aJi10B

Kpurepnu ouenku:

CrpykTypa paboTBl (MMEIOTCS: HMEIOTCS:
BBEICHUE, 1IeNb paOOThl, IOCTAaHOBKA 3a/adu,
pelIeHre TOCTaBICHHBIX 3a1a4, BEIBOHL,) (1 Oamn);

OpUrMHaNBHOCTh MaTepuaia, OTOOPaHHOTO /ISt
pa6otsr (1 Gamn);

['nyOuHa u3y4enus npodiemst (1 6amr);

KauectBo Npe3eHTalNH: CTPYKTYpa,

odopmienue, conepxanne (1 6amn);

dopma M3IOKEHHS JIOKIANa, YOeIUTENbHOCTD
paccyxeHuni, oTBeThI Ha Borpockl (1 6amn).

5.2. OueHoYHbIE MaTEPHAJBI 1JIs1 IPOBEAEHUS MPOMEKYTOUHOI aTTecTanuu (MpuMepbI)

Ilnanupyemblii
o0pazoBareJib-

" JKYTOUHOM aTTecTalluu
HBbIi pe3yJbTaT yTOIHOM aTTecTan

TunoBble KOHTPOJIbHBIE 32/1AHUS H CIIOCO0 NPOBEAEHMS TPOMe-

Kpurtepuu ouennBanus u
LIKAJIa OLeHUBAHUS

IK-4.2: wucnons3yeTBonpocskl 1151 yCTHOTO OTBETA

CEJIbCKOM XO3SIMCTBE.

q)epMeHTBI, HC]’[OJ’IBSyeMI)IC B
MCCIIeTOBAHUSIX.

IMonekyJsipHbIE MapKephbl.

BHAaHUWA COBpeMCHHBIXHpI/IMeprIe BOINPOCHI VIS MOJIYYCHHSA 3a4eTa

HepCHeKTHBBI HCIIOJIb30BAaHUsA MCTOJ0B MOHeKyHﬂpHOﬁ TCHCTHKH B

MOJIEKYJISIPHO -T€HETHIECKUX

Wzomsiumst m ounctka JHK u PHK. Ilpunnmn paGoTsl pa3HbIX|

OuennBaercsi: CrroCOOHOCTL
OOBSACHATL BO3MOXHOCTH U

METOJI0B McTopust pa3BUTHSI MOJIEKYJISIPHON TeHETHKH. CIOCOOBI MIPUMEHEHHS
McCIeI0BaHn Bllicrionp30BaHMe  MOJIEKYJISPHO-TEHETHYECKHX ~ METOIOB IS COBPEMEHHBIX METOJIOB
obsactn  Omosnoruu(pyHAaMEHTANIBHBIX W NPUKIAAHBIX HccieoBaHui. [lepcrekTHBbI| AMarHoCTUKHU 3a001eBaHUN
yeJIoBeKa U[UCTIOJIB30BAHUSI METOJIOB MOJIEKYJISIpHOW OHOJIOTHM, TEHETHKH H| 5 O6aJJioB — JaH IOJHBIN
OMOMEIMIIMHBl  JUIsL F€HHOM MHXKCHEPUH. OTBET Ha BCE BOMPOC.
OLEHKH cocTOssHUS HCTPYKTypa U pyHKIHMH HYKJIEHHOBBIX KHCIIOT. 3-4 famna - JlaH
coxpaHeHHs1 310poBbsilIpaBiia paboTHl M IPUHIUIT YCTPOHCTBA JTa00PaTOPUU MOJIEKYJISIPHOH| HEO0CTaTOYHO TIOJTHBIN
yeIoBeKa oronoruu. Texunka Ge3onacHocTy. [IpobieMa KOHTaAMHHALIMY. OTBETHl HAa BONPOC WIH
[lepcreKTHBBI HCIIOJIB30BAHKMSI METOJIOB MOJIEKYJISIPHOW T'€HETHKH B| JONYLICHBl HE3HAUYUTEIbHBIC
MEIULTMHE. OIINOKH.
MoneKysIpHO-TeHeTHYECKHE METOIBI B OHKOJIOTHH. 1-2 Oajia - JaH

(hparMeHTapHEII OTBET.
0 6a,1710B — OTBET HE JIaH.




METOJIOB.
[Tommepa3Has LeTHas peaKknus: HCTOPHS OTKPBITHS U 3HAYCHHE.
Cxema MpoBEICHHS MOJIUMEPA3HON HIEMTHOM PEaKITHH.
IKonnuectBeHHast monuMepasHas nemnnas peakius, [ILP-PB.
OT-IILIP.

Cemp-31ekTpodopes HyKICHHOBBIX KICIOT M OCITKOB.
IPecTpUKIMOHHBIN aHATH3: TPUHIUIT aHAIH3a U chepa NPUMECHEHHS.
CekBeHHpOBaHHE.

DiryopeciieHTHas THOPUAN3AIH in situ.

broTuHT ¥ rEOpUAN3AIIHS.
[eHeTHYECKas  MHKEHEPUS:
MCTIONIb30BaHM.

IMeToIBI IOy IEHUS N30JIMPOBAHHBIX TEHOB.

MeTompr noxyuenus: pekomOuHaHTHEIX JIHK 1 cmocoOs1 BBeneHus B
KJIETKH.

IBEKTOpBI 15l TEHETUUECKON UHKEHEPHH.

Duznyeckoe kaptupoBanue JTHK.

IM3ydaenne GpyHKIMIA TEHOB.

[IpuMeHEHE METOA0B MOJIEKYJISIPHON IHAarHOCTUKU B KJIMHUYECKOM
MpaKTHUKe

MeTonbl MONEKYNSIPHO-TEHETHUYECKOI0 aHalu3a B JUATHOCTHKE
MH(EKIMOHHBIX O0JIe3HEi.

XapaKTEpUCTUKA W  TEPCHEKTUBBI

Tecmoeguvie 3a0anusn

1. Kaxkue reHbl TpaHCKpUOUPYIOTCS, HO HE TPAHCIUPYIOTCS:

) CTPYKTYpHBIE;

0) OHKOT €HBI;

B) pPHK;

r) TPHK.

D. CexsenupoBanue JHK — 3t0:

) yBelIMueHKE yKcia Konuil BeiopanHoro gpparmenta JIHK;

0) ompeieNieHne Mopsiika HyKJICOTH/IOB B OTNPENICIICHHOM (pparMeHTe
JTHK;

B) TO XK€ CaMOe€, YTO U TPAHCIISLIHNS;

) «BbIpe3aHue» reHa u3 apyxuenodeysoi JJHK.

3. depMeHTHI JIurasbl:

) CO3MAI0T OTHOHUTEBBIE Pa3phIBbI B Moiekynax JJHK;

6) coenuHstor Monekynasl JHK gpyr ¢ apyrowm,
(bochonudpupHBIE CBSI3H.

CUHTE3UPYS

B) paCIIEIISIO MIENTHIHBIE CBSI3U B OSIKOBBIX MOJIEKYJIax:
) CO3/1aI0T ABYXHHUTEBBIE pa3phIBbI B Moekynax JJHK.

4. ABTOp TIOJIMMEPA3HOM EMHOHN peaKkInu:

) Koppu Mymuc (Keappu Masmuc);

0) xeiimc Yotcon; B) @perncuc Kpuk;

r) ®punpux Mumrep.

. OT-IILIP:

) [P B pesxume peasbHOTO BpEMEHH;

0) peakuus, OCHOBE
PHK-MaTpuLipbl;

B Xxone Kotopoil oOpasyercas JHK Ha

B) oIpezieieHue opsi/iKa HyKIeoTnanoB B Mojekyie JJHK;
r) IT1[P, npoxossimas mpu 04eHb BBICOKOH TeMIIepaType.

OueHuBaercsi: ypoBEHb

0a30BBIX 3HAHHK IO IO
COBPEMCHHBIM METOo1aM
MOJICKYJISIPHO-TCHETHUCCKUX
HCCIIEJOBAHUM.

1 ©Oann — [OpaBUIbHO
BEIOpaHEI ~BCE  BapHAHTHI

OTBETOB B TECTE.

0 0ay10B — OMH U Ooee
BApHAHTOB OTBETa B TECTE
HEBEPHBI.




IMPUJIOKEHHUE 2

8. METOJUYECKHUE MATEPUAJIBI JUISA OBYYAIOIIUXCS IO OCBOEHUIO TUCHIUIITIUHBI

Copaep:xaHue TUCUMIIJIMHBI.

MeTtoauyeckue MaTepHAJIBI IS pa00ThI HA MPAKTHYECKUX 3aHATHAX.
Meroauyeckue MaTepuasIbl AU IOATOTOBKH K 3a4eTy.

TpebdoBaHuUs K pelTHHI-KOHTPOJIIO.

Hwnh e

1. Conepsxanue AMCUMILIHHBI

BeeneHue B AMCHMILINHY.

Hcropust pa3BUTHsI, OCHOBOIIOJIO)KHUKH, OCHOBHBIE JOCTHXKEHUS. Vcroiap30BaHne MOJIEKYIIIPHO -TEHETHYECKUX METO/I0B
Ul (pyHIAMEHTAIBHBIX W MPUKIAIHBIX HCCIEIOBaHMM. [IepCIIeKTHBEI MCHONB30BAHNS METOIOB MOJICKYIIIPHOW OHOIIOTHH,
TCHETHKH U TeHHOW mHkeHepun. Opraau3anus paboTsl B 1ab0paTopuu MOJIeKy IsipHO# 6nomoruu. [Ipobiema KoHTaMUHALINH.
depMeHTBHI, HCIIONB3YEeMbIE B MOJICKYJISIPHO-TEHETHYECKUX METOJIaX HccieioBanust GepMEeHTHl peCTPUKIMK U MO (HKaIMN:
pecTpukTasbl, MeTrnassl. [lomumepassl. Hykmeasst. Jlurassl. @ocdartassl.

Boigeaenue, ounctka u anaaus JJHK u PHK

Ocob6ennoctu Boigencans JJHK um PHK passoro mpomcxoxaenms. Jlmsupyrommuit Oydep. Denom-xmopodopmHas
9KCTpaknus. M3onupoBanue HyKIEHHOBBIX KHCIOT METOZOM aJcopOnuy Ha cuiuke. V301MpoBaHue HYKICHHOBBIX KHCIOT C
HCTIONIb30BAaHMEM MAarHUTHBIX YacTHL. V301MpoBaHNEe HyKJICHHOBBIX KHCIIOT C HCIIOJIb30BaHUEM HOHOOOMEHHBIX CMOJL.

[lonumepasnas uennasi peakums (IILP). I'enb-31ekrpodopes. Cexpenuposanue THK

HUctopus otkpeiTust. Cxema nposeacuus [11P. J[luzaiin u cuntes npaiimepos. Coctas [TL[P-cmecu. OcobeHHOCTH pabOTHI ¢
ammungukatopom. IIIP-PB, ananus maunueix. OT-TIP. Kontpons IMTIP. Omubku ITP. Ycrpoiicteo ITI[P-naboparopuu.
Cdepa npumenenus [1LP (o pyHIaMeHTaNbHBIX U IPUKIIAAHBIX, B TOM YHCIIE KIMHHYECKUX UcceqoBaHui). JlnarnocTrka
HHQCKITMOHHBIX 3a00yicBaHuUid. J[MarHOCTHKA HACIEACTBEHHBIX 3a0oneBaHuid. MOJEKyJspHas AMArHOCTHKA B OHKOJOIHH.
CoBpemennbie TeHneHmu pasputust [P, Dnekrpodopes B araposHoMm reie. DiekTpodope3 B MOIHAKPUIAMHUIHOM Telie.
[MoaroroBka rens W HaHeceHue oOpasuoB. MHrepnperanus pe3ynbTaroB. CeKBEHHPOBaHHE C TOMOILNBIO KAaNWUIIPHOTO
cekBeHatopa. [Ipobomoaroroska. [loMHOTeHOMHOE CEKBEHIPOBAHUE.

KapTupoBanue reHoB

Knaccudukanms MeTonoB KapTHpOBaHHS TeHOB. [IpHMHIMII peCTPUKIMOHHOrO aHanm3a. Beibop pecrpukras. Mertoanka
NPOBEJICHUsI PECTPUKLMOHHOTO aHanu3a. MHTepnpeTupoBanue pe3ynbraroB. OiuyopecuentHas rubpunuszanus in situ (FISH).
Xapakrepuctuka u npuHOUN Merona. OcoberHoctu ucnonb3yemblx JJTHK- 30mm0B. Tlponenypa rubpuamsanuu. 3HaueHHe
METOZia B MOJICKYJSIPHO-TEHETHUECKUX HCclenoBaHuax. HozepH-ruOpuanzanusa. XapakTepHCTHKAa M TNPHHLIUI METOJa.
IIponienypa rubpuausanuy. 3HaYeHHE METOJa B MOJEKYJISIPHO-TEHETHUYECKUX HccienoBanusx. Cay3epH-THOpHIU3anys.
Becrepu-rubpuanszanus. TexHonoruu, ocHoBanHble Ha JIHK-unmnax.

MeToabl FeHETHYECKOM HHKCHEePpUUn

MCTO,I[LI NOJy4yeHUs U30JIMPOBAHHBIX I'€HOB. ABTOHOMHEIE CAVMHNIBI PCIIMKAIIUM KaK OCHOBA 'C€HETHYCCKOTO MaTepHrajia
IIpU KOHCTPYKIHUU HOBBIX CUCTCM. MGTOI[BI NOoJIydyeHUs peKOM6I/IHaHTHbIX I[HK U CIIOCOOBI BBCJICHUA B KJICTKH. BCKTOpLI.
MeTO,I[LI H3Yy4YCHUS SKCIIPECCUUN pCKOM6I/IHaHTHLIX I'CHOB.

2. MeToanyeckne MaTepHasbl sl Pa00ThI HA MPAKTHYECKUX 3aHATHIAX
Pexomenoayuu no nodcomosxe k npaxmuyeckum 3aHAmusim.

IIpy moAroToBKE K NPAKTUYECKUM 3aHATUSM CTYACHT AOJDKEH H3YyUUThb TEOPETHUYECKUN MAaTepuall 10 TEME 3aHATHUS
(ucronp30BaTh KOHCIHEKT JICKLUH, M3yYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCSA C JIOMOJHHUTEIHHON JIUTEpaTypoi, mpu
HEOOXOANMOCTH JOTOJHUTh KOHCIEKT, Jiejasi B HEM COOTBETCTBYIOIINE 3alMCH M3 JIMUTEPAaTYpHBIX MCTOYHHMKOB). B cirydae
3aTpy/JHEHUH, BO3HUKAIOIINX IIPH OCBOEHHH TEOPETUUECKOT0 MaTepHala, CTyICHTY clielyeT oOpariaThbes 3a KOHCYJIbTaluen K
npenojaaBaTenio. Vs Ha KOHCYIbTAINI0, HE00XO0IMMO XOPOIIO IPOAYMAaTh BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHSI.

B Hauase npakTH4ECKOTo 3aHTHS MPETIOIaBaTelIb 3HAKOMHT CTYAEHTOB C TEMOI1, OTJIAIIACT IUIaH IIPOBEICHHS 3aHATHS, BBIAACT
3ajaHue. B TedeHHe OTBEAEHHOTO BPEMEHHW Ha BBHINOJHEHHE pabOThI CTYAEHT MOXKET OOpaTUTHCS K IpernojaBaTellio 3a
KOHCYJIbTAllMell WM pa3bsCHEHWsSMHU. B KOHIE 3aHATHS NPOBOAMTCS IPHUEM BBINOJHEHHBIX paboT, coOeceloBaHME CO
CTyZieHTOM. Pe3ynpTaTh! BHIONHEHMS pabOT OL[EHUBAIOTCS B Oajuax.

Memoouueckue pekomenoayuu 0isi NOO2OMOBKU OOKNA0A

[MocnenoBarenbHOCTE paOOTHI HAJl TOKJIAI0OM:

1. TloarortoBka. Beibop Tembl poekTa u omnpesenenue ero nend. OOCyXIeHne TEMBI ¢ MpenoaBaTeeM U MoJTydeHHe
IIpU  HEOOXOJMMOCTH JONOJIHUTENFHONH nHpopManuu. OmnpeneneHne HCTOYHMKOB HH(opMmanuu. OnpexneneHue
croco0oB cbopa u aHanmm3a nHpopmarun. Pactipenenenue 3ama4 (0013aHHOCTEH) MKy YIeHAMH KOMAHIBI (B CITyJae
TPYNIIOBOTO TpoeKTa). BeipaboTka miuana aeficteuit. @opMynupoBaHne 3amad.

2. Hccnenosanne. Coop u ananu3 umHdpopMmanuu. BbINoNHEHHE NMPOEKTa MpHU KypaTOPCTBE IMPErojaBaTelis, aHaIn3
nHpOpMaIN

3. [IlpencraBnenue. KoppekTupoBka pa3paboTaHHBIX Marepualiisl, OGOpPMIICHHE NPOEKTa, €ro Mpe3eHTalus H
JI0Ka3aTeNbCTBO 000OCHOBAHHOCTH CBOMX MPEAIOKEHUN

4. 3akiroueHHE: OCHOBHBIC pPe3YJbTaThl paOOThI, COIMOCTABJICHHBIC C €€ LIENbI0 M 3a7ayaMH; NP HEOOXOAMMOCTH —
TIEPCIIEKTHBBI Pa3BUTHI TPOCKTA.




[Ipu uCHONB30BAHUU B TEKCTEC MPOCKTA IUTAT, MHCHUN IPYTrUX aBTOPOB, CTATHCTHYCCKUX MATCPUAIIOB 00S3aTCIBHBI
OoubmorpaduvIecKre CCHUTKY Ha MEPBOMCTOYHUKH, KOTOPBIC TOJDKHBI OBITh YKa3aHBI B CITUCKE JIUTEPATYPHL.
3ammTa IOKNTaga MpEAIoNaraeT IMPE3eHTAI[MI0 HWTOTOBOTO BapHaHTa MPOEKTa C IPHUBJICUYCHHEM OIMOHEHTOB W3 dHCIA
CTYICHTOB. 3alInTa MPOEKTa COCTOUT U3 KOPOTKOTO JOKJIA/a O CYITHOCTH HMPOIeTaHHON pabOTHI U MOJTyYeHHBIX pe3yabTaTax 1
OTBETOB Ha BOIIPOCHI TI0 CYIIECTBY NPOEKTa. J[TUTEIHHOCTD BEICTYIIIICHHS C JOKJIAJIOM HE JI0JDKHA IpeBrmath 10 MuH.

3. Meroanyeckne MaTepHuaJibl VI HOATOTOBKH K 3a4eTy

CryznenTsl, He HaOpaBIIMe MO pe3yiabTaTtaM paboThl B cemectpe 40 OayuioB, cIArOT 3a4eT Ha IOCIEAHEH Henene
cemecTpa. [Ipu MOArOTOBKE K 3a4eTy CTYIEHTY HEOOXOAMMO BHUMATEILHO O3HAKOMUTBCS CO CIIMCKOM BOIPOCOB M M3YYUTh
BECh HEOOXOAMMBIN TEOPETUUECKUI MaTepHall, UCIOJb3ysl KOHCIEKTHI JICKIUH, YIeOHUKN U y4eOHbIe MOCOOHS U3 CIIHCKOB
OCHOBHOH ¥ JIONIOTHUTEIBHON nHTepaTyphl. OOs3aTeNbHO ClIeAyeT HOBTOPUTH MaTEPHaNbl Ui IOATOTOBKH W BBIIOTHEHHS
nmabopatopHeIX padot. K nare Ha3HaUeHHOH KOHCYJIBTALUH CTYACHTHI JOJKHBI TOJTOTOBUTH BOIIPOCHI IT0 TEMaM, BBI3BIBABIINM
3aTpyJHEHHUS.

5. Tpe6oBaHMs K PeHTHHI-KOHTPO.IIO

Mopyan Tembl Buasbl pador Banabl
Beenenue B tuctuiuinHy. Beinenenne, ourctka 1 anamms| [IpakTiaeckue 3ananus 15
JHK u PHK Tlomumepasnas nenHas peaxuus (ITHP)| IIpesentarust 5
I monyarn Iemp-amextpodopes
KoHTposnbHbIe TeCTOBBIE pabOTHI 30
Hroro I moayas: 50
CexsenupoBanne JIHK  Kapruposanue renos.| IIpakrtudeckue 3aganus 15
II monmynn MeTo/bl FeHHON MHKEHEPHH IIpesenTanms 5
KonTtponpHbIe TECTOBBIE paOOTHI 30
Hroro: 50
Bceero: 100
MNPUJOXKEHHUE 3

6. YYHUEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIHEYEHUE JTUCHUITIJIMHBI (MOYJIS)
6.1. PexoMeHnayemasi Jureparypa

(OcHOBHAas:

1. MonekynsapHaas Ouomnorust: Yue6Huk / MiBanumieB Bukxtop BacunseBnu. - 1. - MockBa; Mocksa: M3natensckuii Llentp
PUOP: 000 "HayuyHo-m31aTenbckuit LEHTP HNHOPA-M", 2019. -225 c.
http://znanium.com/catalog/document?id=346835 http://znanium.com/go.php?id=1019421

2.  MonekynsipHast Ouonorus u reHHas umxenepus: [paktukym / Cy60oruna Tatbsina Hukonaesna, Hukonaesa [TosnnHa
AnexcanaposHa. - KpacHospck: Cubupckuii penepanbaelii yausepcurert, 2018. - 60 c.
http://znanium.com/catalog/document?id=355486 http://znanium.com/go.php?id=1032111

3. CxsoproBa H.H. OcHOBBI MOJICKYJ/ISIpHOM Onostoruu: yueonoe mocodue / Cxkpopriosa H.H. — Canxr-IleTepOypr:
Vuusepcurer UTMO, 2015. — 74 ¢. — ISBN 2227-8397. http://www.iprbookshop.ru/67487.html

ﬂOHOHHI/ITCHLHaHZ

1. MonexkynsapHO-TeHETUIECKHE U OMOXUMUIECKUE METOIBI B COBPEMEHHOW OMOJIOTHH pacTeHH [ DJIEKTPOHHBIN pecypc] /
B. B. Kysuernos, B. B. Ky3ueros, I'. A. Pomanos; Kysueros B. B., Kysueuos B. B., Pomanos I'. A. - 2-¢ u3za. (o). -
Mocksa: U3natensctBo "Jlaboparopus 3Hanmii”, 2015. - 498 c. http://e.lanbook.com/books/element.php?pll_id=66252

2. TpuHUMOBI U METOBI OMOXUMHHU U MOJIEKYJISIpHON Ouonoruu / D. DiiTken [u ap.]. — Mocksa: Jlaboparopust 3HaHUiA,
2020. — 853 c. http://www.iprbookshop.ru/26065.html



http://znanium.com/catalog/document?id=346835
http://znanium.com/catalog/document?id=346835
http://znanium.com/go.php?id=1019421
http://znanium.com/catalog/document?id=355486
http://znanium.com/catalog/document?id=355486
http://znanium.com/go.php?id=1032111
http://www.iprbookshop.ru/67487.html
http://e.lanbook.com/books/element.php?pl1_id=66252
http://www.iprbookshop.ru/26065.html
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9. CpegeHust 00 00HOBJICHHH pado4eil MPOrpaMMbl JHCHHUIIIMHBI (MIH MOXYJIS)

Ne .. (O0HOB/IeHHBIH pa3en padoueii nporpamMmmbl| OnucaHue BHECEHHBIX PexBU3UTHI JOKyMEHTa,
AACHHILTAHBI W3MeHeHUii YTBEPAMBIIET0 N3MEeHEHUS
1 [lepeuens mporpaMMHOTro obecrieueHus |B nmepedeHb [Mporokon 3acenanus Kadeaps
IMPOrPaMMHOI'0 soosoruu U puzuonoruu Ne 6 ot
obOecrnieuenus nobasneH [26.04.2024 r
MHOTOQYHKIINOHATBEHBIT
enaktTop ONLYOFFICE
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