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ABSTRACT

Bachelor’s degree in 06.03.01 «Biology»

Study profile Biology

Course title: Molecular biology and recombinant DNA technology

Basic (variable) part of Block 1, _3_credits

Instructor: Andrey N. Mazeyka

At the beginning of the course a student should be able to:

GC-12 ability to communicate in oral and written forms in Russian and foreign
languages for solving problems of interpersonal and intercultural interaction

GC-14 ability to self-organization and self-education

GPC-4 ability to apply the principles of structural and functional organization of
biological objects and knowledge of the mechanisms of homeostatic regulation;
master the basic physiological methods of analysis and assessment of the state of
living systems

Learning outcomes:

GPC-11 ability to apply modern ideas about the basics of biotechnological and
biomedical industries, genetic engineering, nanobiotechnology,

GPC-7 possession of basic ideas about the basic laws and modern achievements
of genetics and selection, genomics, proteomics

PC-16 with the ability to use basic technical means of searching for scientific
and biological information, universal packages of applied computer programs, to
create databases of experimental biological data, to work with biological information
in global computer networks

Course description:

The content of the discipline covers the following range of questions on the study
of the molecular basis of the vital activity of the cell, including the mechanisms of
such fundamental processes as DNA replication, transcription, translation and repair
in pro and eukaryotic organisms, and the basic principles of obtaining recombinant
DNA.

Teaching the course is associated with other courses of the state educational
standard: "Biological Chemistry", "Microbiology", "General Cell Biology" and relies
on their content. In addition, the student must have basic knowledge of the disciplines
"Mathematical Methods in Biology", "Informatics and Modern Information
Technologies".

Discipline is aimed at forming students' orientation in the essence of nucleic acids,
structural organization and mechanism of work of these natural macromolecular
compounds, the use of this knowledge in scientific, industrial and pedagogical
activities.

The purpose of teaching the course "Technology of recombinant DNA": on the
basis of modern notions about the structure and functions of irregular biopolymers
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(proteins and nucleic acids), to form students understanding of the mechanisms of
storage, transmission and realization of genetic information, as a basis for functioning
of a living cell, a theoretical understanding of the basic methods of gene engineering,
and also the skills of practical application of molecular biological knowledge in the
field of experimental biology and biotechnology.

Tasks:

1. to know the main stages of the development of molecular biology and
technology of recombinant DNA;

2. to have an idea of the principles of structure and basic functions of non-regular
biopolymers;

3. know the principles and stages of replication, transcription, translation and their
regulation in pro- and eukaryotes;

4. master the system of knowledge about the organization of the genome of
eukaryotes and the molecular bases of carcinogenesis;

5. know the scientific basis of recombinant DNA technology, perspectives and
safety issues of GI;

6. to have an idea about the main directions of modern technology of recombinant
DNA.

Main course literature:

1. Biokhimiya [Elektronnyy resurs] / Avdeyeva L.V., Aleynikova T.L.,
Andrianova L.Ye., Belushkina N.N., Volkova N.P., Vorob'yeva S.A., Golenchenko
V.A., Gubareva A.Ye., Korlyakova O.V., Likhacheva N.V., Pavlova N.A., Rubtsova
G.V., Silayeva S.A., Siluyanova S.N., Titova T.A. - M. : GEOTAR-Media, 2014. -

http://www.studentlibrary.ru/book/ISBN9785970430439.html

2. Kheldt, G.-V. Biokhimiya rasteniy [Elektronnyy resurs] / G.-V. Kheldt; per.
s angl. - 2-ye izd. (el.). - M.: BINOM. Laboratoriya znaniy, 2014. - 471 s.: il. -
(Luchshiy zarubezhnyy uchebnik). - ISBN 978-5-9963-1302-0.

http://znanium.com/bookread2.php?book=477773

3. Osnovy molekulyarnoy diagnostiki. Metabolomika [Elektronnyy resurs] :
uchebnik / Yershov YU.A. - M. : GEOTAR-Media, 2016. —
4. http://www.studentlibrary.ru/book/ISBN9785970437230.html

5. Molekulyarnaya biologiya : uchebnik / V.V. Ivanishchev. — M. : RIOR :
INFRA-M, 2018. — (Vyssheye obrazovaniye). — 225 s. — DOL
https://doi.org/10.12737/1731-9 - Rezhim dostupa:
http://znanium.com/catalog/product/916275

6. Andrusenko, S. F. Biokhimiya 1 molekulyarnaya biologiya [Elektronnyy
resurs] : uchebno-metodicheskoye posobiye / S. F. Andrusenko, Ye. V. Denisova. —
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Elektron. tekstovyye dannyye. — Stavropol' : Severo-Kavkazskiy federal'nyy

universitet, 2015. — 94 c¢. — 2227-8397. — Rezhim dostupa:
http://www.iprbookshop.ru/63077.html
Form of final control: exam.




AHHOTaMs K padoyeil mporpaMmme JUCUMILIMHBI
«MouiekyJisipHasi 0M0JI0THS U TeXHOJIOTHS pekoMOUHAHTHBIX JIHK»

Hucrummaa  «MostekynsipHass OMOJIOTHS M TEXHOJIOTHS PEKOMOWHAHTHBIX
JIHK» npenHasHaueHa 1jisi CTYJEHTOB 4 Kypca, OOy4arolUMXCsi MO HaIpaBJICHUIO
06.03.01 «buoaorus». ObpazoBarenbHas mporpamma «MoJeKyIIpHO-KIETOUYHBIE
cucteMbl U OuotexHosoruu». OtHocutcs k b1.B.JIB — BapumaTtuBHas dYacTs,
mucrutuinHb 1o BeIOopy (b1.B.J1B.11.02).

JNucuuminna «MosekyasipHasi OM0JIOTHS U TE€XHOJIOTHSl PEKOMOMHAHTHBIX
JAHK» BxoauT B OJOK AMCIMUIUIMH IO BBIOOPY CTY/IEHTOB BAapUAaTHBHOW YacTH
PO ECCHOHATIBHOTO LIUKIIA.

OO0miast TPYJOEMKOCTh OCBOCHHUS JIUCHUUIUIMHBI COCTABJISIET 3 3ayeTHBIC
eauHuIpl, 108 yacoB. Y4eOHBIM IJIAHOM MPETYCMOTPEHBI JEKIIMOHHBIE 3aHATHS (18
yacoB), mpakTudyeckue 3aHsATUs (18 wuacoB), maboparopHsie padboThl (9 uyac)
camocTodTeNnbHas pabora (63 uvaca, B ToM uuciae 36 4yacoB Ha MOATOTOBKY K
sKk3aMmeny). JucuunimHa peanm3syercs Ha 4 Kypce B 8-M ceMmecTpe.

Conepxanvue JTUCHUIUIMHBI OXBAThIBACT CIEAYIOUIMNA KpPYyr BOIPOCOB MO
M3YUYEHHIO MOJIEKYJIIPHBIX OCHOB JKM3HEJIEATEIIbHOCTH KIIETKH, BKIIIOUAsi MEXaHU3MbI
Takux (QyHIaMEHTaJIbHBIX MPOIECCOB KaK PEIIUKAIUS, TPAHCKPUIIIUS, TPAHCIALIHS
u penapauus JIHK B 1po- u 3ykapuOTHYECKUX OpraHW3Max, OCHOBHBIE MPUHLIMIIBI
nosyyeHus: pekomonHanTabix JJHK.

[IpenogaBanue Kypca CBSI3aHO C JPYTUMHU KypcaMd TOCYIAapCTBEHHOTO
oOpasoBarensHOTO cTaHjapta: ‘“buonormdeckas xumus’, “Mukpobuonorus”,
“O061mast Ouosorusl KJIETKU W ONUpaeTcs Ha UX cojepkanue. Kpome Toro, CTyaeHT
JIOJDKEH WMETh 0a30Bble 3HAHUS MO AUCIHUIUIMHAM «Maremarndeckue METONbl B
ouonoruny», «MHpopMaTrka u coBpeMeHHbIE HHGOPMAIIMOHHBIE TEXHOJIOTHUN.

JucuumuiiHa HampapjieHa Ha (OPMUpPOBAHHME OpPUCHTAIIMU CTYJCHTOB B
CYIIIHOCTH HYKJIEHMHOBBIX KHCJIOT, CTPYKTYPHOU OpPTaHHU3AIlMU U MEXaHU3ME PadOThI
ATUX MPUPOIHBIX BHICOKOMOJIEKYJISIPHBIX COCTUHEHHM, UCTIONb30BAHUM dTUX 3HAHUM

B HaquOﬁ, HpOI/IBBO,Z[CTBeHHOﬁ )41 HCI[&FOI‘PI‘I@CKOI\/'I JACATCIBbHOCTH.



Heaw npenonaBanus kypca « TexHonorus pekomOuHanTHeix JIHK»: Ha ocHOBe
COBPEMEHHBIX MPEJICTABICHNUN O CTPOSHUH U (PYHKIUAX HEPETYIISIPHBIX
ouononumMepoB (0ETKOB U HYKJIEUHOBBIX KHCIIOT) C(hOPMUPOBATH Y CTYICHTOB
IOHMMaHUE MEXaHNU3MOB XpaHEHUs, IEpeAaun U peanu3alii FreHeTHIEeCKON
uH(pOpMaIH, KaK OCHOBE (DYHKIIMOHUPOBAHHUS )KUBOM KJIETKH, TEOPETUIECKOE
IpeacTaBlIeHne 00 OCHOBHBIX METOJjaX TeHHOM MH)KEHEPHH, a TAK)KE HAaBBIKOB
MPAKTUYECKOIO MPUMEHEHUS MOJIEKYJIIPHO-OMOJIOTMYECKUX 3HAHUW B 00J1aCTH
AKCIIEPUMEHTAIBbHONU OMOJIOTHN ¥ OMOTEXHOJIOTHH.

3apaum:

1. 3HaTh OCHOBHBIE 3TaIlbl PA3BUTHS MOJEKYJIIPHON OMOJIOTUU U TEXHOJIOTUU

pexombuHanTHbIX JJHK;

2. UMETh NPECTABJIECHUE O MIPUHILIUIIAX CTPOCHUS U OCHOBHBIX (DYHKIIHIA

HEPETyJSIPHBIX OMONOJIMMEPOB;

3. 3HaTh NPUHLHAIIBI U 3TAIlbl PEIUIMKALIMHU, TPAHCKPHUIILNN, TPAHCISALAHA U X

PEryJsIUU y MPO- U SYKapHOT;

4. oBNIAJETh CUCTEMOM 3HAHUHN 00 OpraHU3alMi FreHOMa YYKapHoT U

MOJIEKYJIIPHBIM OCHOBaMH KaHLEPOI€HE3a;

5. 3HaTh HAay4YHbIE OCHOBBI TeXHOJIOIMH pekoMOnHaHTHBIX JIHK, nepcnekTuBsl u

npobsemsl 6e3omacHocTH ['U;

6. UMETh TMPEJICTaBICHUE OO0 OCHOBHBIX HAIMPABJICHUSX COBPEMEHHOU

TeXHOJIOTUH pekoMOMHaHTHBIX JITHK.

Jis  ycrnemHoro wu3y4eHus JUCHUIUIMHBI «MosnekynsapHas Ouonorus u
texHosorust  pekomOumHaHTHbIX JIHK» y  oOyuarommxcs  JOJKHBI — OBIThH
c(OpMHUPOBAHBI CIEAYIOLIUE MPEBAPUTEIbHbIE KOMIETEHIINN:

*OK-12 CHOCOOHOCTh K KOMMYHHUKAIIMUA B YCTHOM M MUCBhMEHHOU (hopmax
Ha PYCCKOM M HWHOCTPAHHOM f3bIKax /I pELIEHUs 3aJad MEXKIUYHOCTHOIO U
MEXKYJIbTYPHOTO B3aUMOJIEUCTBUS

*OK-14 CIIOCOOHOCTh K CAMOOPTaHU3aIMKU U CaMOOOPa30BaHUIO

* OIIK-4 CIIOCOOHOCTh ~ MNPUMEHATh  NPUHLUNBI  CTPYKTYPHOU U

(GYHKIIMOHATFHOW OpraHu3alii OMOJOTHYECKMX OOBEKTOB U 3HAHWE MEXAaHU3MOB
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TrOMEOCTATUYECKON PErysisiliiM; BJIaJeTh OCHOBHBIMU (DU3UOJIOTMUECKUMHU METOIaMU
aHaJIM3a U OLICHKU COCTOSHUSI )KUBBIX CUCTEM

[Inanupyemble pe3yiabTaThl OOyYEHHMsS [0 JAHHOM JUCUUIUIMHE (3HAHMS,
YMEHUS, BJAJCHUS), COOTHECEHHbIC C IUIAHUPYEMBIMH pe3yjbTaTaMU OCBOCHHUS
00pa30BaTeNbHON MPOrPaMMBbI, XapaKTePU3YIOT 3Tarbl (HOPMHUPOBAHUS CICAYIOIINX

KOMITETEHITMH (0OIIeKyIbTypHBIe/ obIenpodeccuonanbubie/ MpodecCuoHATbHBIC

KOMITIETEHIIUH (2JIEMEHTBI KOMIIETCHITN )):

Koa u popmyiupoBka Aranbl GOPMHUPOBAHUS KOMIIETEHIIUH
KOMIICTeHIIUH
OIIK-11 OCHOBHBIE TTIOHATHS; JOCTOMHCTBA U HEJOCTATKH
CIIOCOOHOCTBIO 3HaeT METOIOB COBPEMEHHOM OMOTEXHOIOTUH U
IPUMEHSATH HaHOOMOTEXHOJIOTHU
COBPCMCHHBIC [IpYMEHSATH TEOPETUYECKHME 3HAHUS B PELICHUU
MpeCTaBICHHs 00 Ymeer HCCIIE0BATENbCKUX 3a4au
OCHOBAax
OHOTEXHOJIOTHYCCKUX H CoBpeMEHHBIM ITPEACTABICHHEM O METOAX
OHOMEMIIMHCKHIX WCCIIEOBAHMS HYKJIEUHOBBIX KUCIIOT, OEJIKOB U
IPOU3BOJICTB, F€HHOM Brapeer (GepMEHTOB B GHOTEXHOJIOTUUECKUX U OMOMEIUIIMHCKHX
VHKEHEPUH, Lemsx
HAaHOOMOTEXHOJIOIUH,

OIIK-7  BuameHue MoJiekyIspHO-OHOIOrNUECKUE OCHOBBI MEHIETEBCKOTO
0a30BBIMU 3Haer ¥ He MEHJIEJIEBCKOTO HACIEN0BAHMS, PEATM3AlNH 1
IPEICTAaBIEHUAMH 00 PEryJIsMU FeHETHYECKON HH(POPMALUK
OCHOBHBIX [TpuMEeHATh TEOPETUUECKHE 3HAHUS B TIOMCKE U aHAIM3E
3aKOHOMEPHOCTAX 1 Ywmeer COBpPEMEHHOI Hay4IHON HH(OpMAUK
COBPEMEHHBIX
JIOCTHKEHUSAX T€HETUKU
1 CeIeKIIHH, O Bnaneer OCHOBHBIMH TIOJIO)KEHUAMHU T€HOMUKH ¥ IPOTEOMHUKH
IEHOMUKE, IIPOTEOMHUKE

IK-16 ['J1aBHBIE TOMCKOBBIE CHCTEMBI, OMOUIMOrpaduuecKue

CIIOCOOHOCTBIO 3naer 0a3nl JaHHBIX, U 0435l JAHHBIX OMOXUMHYECKON U
UCIIOJIb30BATh XUMUYECKON HH(OPMAIIUK, JOCTYIIHBIE B CETU
OCHOBHBIE TEXHUYECKHUE MHTEPHET
CpeACTBa MOKUCKa [Tonbp30BaThCs MOMCKOBBIMUA CUCTEMAMHU U
nayuno-Gronornueckoii | YMeeT oubHorpadguueckuMu 6a3amMu JTaHHBIX
uHopManuy,

YHHMBEPCAIBHBIE TTAKETHI

IPHMKIIaIHBIX

KOMITHFOTCPHBIX Brajeer HaBBIKaMHU COCTABIICHUsI OUOUIHTPAhHUECKHIX
[pOTrpaMMm, CO3/1aBaTh CITUCKOB, CPaBHHUTEIBHOTO AHAIIM3a JIATEPATYPHBIX
0azpl Bnaneer VICTOUHMKOB, COCTaBIeHHs pedhepaTtoB 1 0030pOB
IKCICPUMCHTAIBHBIX JMTEPATYPHI TIO0 MOJIEKYIISPHPO-OHOIOTHIECHM
OMOJIOTHMYECKHX npoGeMam

TAHHBIX, paboOTaTh C

OMOJIOTHYECKO

uHpopmanuei B




[J1I00aJIbHBIX
KOMITBIOTEPHBIX CETSIX

Jlis popmMupoBaHUS BBIIIEYKAa3aHHBIX KOMIIETEHIIMM B paMKaX JUCLMILIMHBI
«benku u  ¢depMEeHTB» NPUMEHSIOTCS  CIEIYIOIIMEe METOAbl  AKTUBHOTO/
MHTEPAKTUBHOIO OOY4YEeHMs: JICKUMOHHBIE 3aHATHS W JaOOpaTOpHbIE padoTHI,

MOATOTOBKA U 3amuTa pedeparos.

I. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTHU KYPCA
Paznen 1. Mouekyasipuas 6uosorust (9 yac.)

Tema 1. DrTanbl CTAaHOBJICHUS MOJIEKY/JSIPDHOW OMOJIOrMH KaK HAayKH,
A0KA3aTEeJbCTBA TEHETHYECKOHM POJIM HYKJIEHHOBBIX KHCI0T. CTpyKTypa H
CBOIICTBA HYKJEMHOBBIX KHca0T (1 yac.). Jloka3aTenscTBa TIE€HETUUECKOM POJIH
HYKJIEMHOBBIX KUCHOT. Ombitel @penepuka ['puddura. DxcnepumeHt Anbdppena
Xepmmt u Maptel Yeiis. Omnbitel @penkenst - Konpara. XpoHosorusi coObITHH,
MOJArOTOBUBIIMX CO3/1aHuEe YOTCOHOM u Kpukom monenu noinHou crnimpanu JIHK.
OcHoBHBIE OTKpBITUS MOJEKYIIsIpHOM Ononornn. @ynkuun JIHK. XpoHonorus oTkpeITHiA,
MOJArOTOBUBIIMX CO31aHue YOTcoHOM U Kpukom mMoxenu asoviHon cripanu JJHK.
IlepBuunHas CTpyKTypa HYKJIEHMHOBBIX KHCIOT. Hykieotnapelr - MOHOMEpBI
HYKJIEUHOBBIX KHCJIOT. IlypuHOBBIE M NUPUMHMIMHOBBIE OCHOBaHMs; (CaxapHbIi
KOMIIOHEHT HyKJeoTubl. Hykneo3un; riavko3uanas cBsi3b; GocdaTHblil OCTaTOK, €ro
nonoxkenue. Pazmmunble Ttunel Hykneornaos. JHK um PHK. Mexnykneotuaneie
cBsa3u. IlomgpHocTh juHeWHOM 1nenu. CxeMa MOJMHYKICOTHJAHON — LIEMH:
neHto3odochaTHpli Kapkac M OOKOBBIC TPYIIbl. XUMUUYECKas W DH3UMaTHYECKas
Jerpaganusi HYKJIEHMHOBBIX KHCIIOT. OK30HYKJI€a3bl M SHIAOHYKJIEa3bl. [IpvHIMIBI
KOJIMYECTBEHHOI'O OIPENEIICHUs HYKIEMHOBBIX KucioT u pasgenenue JJHK u PHK
VYabTpadguosneroBoe MOTJIOLMIEHNE HYKJIEMHOBBIX KHUCIOT W €ro MpUMEHEHHE.
KosnuecTBEHHOE COOTHOLIEHUE a30TUCTHBIX OCHOBAHUM B HYKJIEMHOBBIX KHCJIOTaX.
ITpaBwia Yapradda. CrienrpruaHOCT KOTMYECTBEHHBIX COOTHOIICHUN a30THUCTHBIX
OCHOBAaHM B HYKJIEHMHOBBIX KHCIOTaX. PaBHOBecHOE UEHTPU(PYTUPOBAHUE B
rpaguenTe 1uotHocth. I'ereporennocts JIHK mo cocraBy. Hykneoruanas

IMMOoCJaCaA0OBATCIIbHOCTG HYKJICHHOBBIX KHUCIIOT. MGTOI[BI OIpCACICHUA HepBI/I‘{HOfI
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[IOCJIEI0BATENbHOCTH HYKJICOTUI0B: MeTod Makcama - ['mnbepra u meron CaHrepa.
3HaueHne u3ydeHuss nepBuyHOM  crpykTypel JIHK  mna  uccnenoBanus

(GYHKIIMOHUPOBAHUS KUBBIX CUCTEM, PEIICHHUs IPOOJIEM IBOJIOLNU U CUCTEMATHKU.

Tema 2. MakpomouiekyasipHas crpykrypa JHK (1 4vac). [IpuHuumne! ctpoeHus
JHK. ®u3nko-xuMuyeckue BONCTBA (PYHKIMOHAIBHBIX I'PYNN HYKJIEHHOBBIX KUCIOT
U BO3MOXXHOCTH HEKOBAJCHTHBIX B3auUMOACHCTBHIA Mexay HuUMH. DochaTHbie
IPYNIIBI M TOJUAIEKTPOJIUTHAS TNPUPOAA IOAUMEpA. A3O0THUCTHBIE OCHOBAHUS H
BOJIOPOJHBIE CBSI3U MEXAY HUMU. [uapogoOHble B3aUMOAEHCTBUS (CTIKUHT-
B3aUMOJICHCTBUSI) B TNOJMHYKIeoTHaax. J(BoiHas cnupans YorcoHa-Kpuka.
[IpyHIMIT KOMIUIEMEHTApHOCTH M €ro Ouojormueckoe 3HaueHue. Cnupanuszanus.
[Tapametpsl ciupanu. A-, B- u Z- popmer JIHK. Tunoxpomusm JIHK. Ero cBszpb c
YHOOPSIAOUYECHHOCTBKD  PACIIONIOKEHUS ~ a30TUCTBIX  OCHOBAaHMKW B MOJIEKYJIE.
Henarypamusa paynenodeunbix JIHK. Bnmsaue woHHOM cuibl, TuapodoOHBIX
pactBoputener, MouyeBuHbl, pH, Temmneparypsl. [loHATHE O IJIABIEHUM CIIApay;
TeMmneparypa “IUIaBJIEHUS , €€ CBA3b C HYKJIEOTHIHBIM COCTABOM. [ MIEPXpOMHBIN
s dexr. Kooneparunocts mporecca. Penaryparus JIHK. YcnoBust penaryparmm.
Monekynsipuas rubpuauzanus JIHK. YcnoBus rubpuaunzanuu. [Ipmenenne MmeTonoB

JIHK/IHK u PHK/JHK rubpuau3anum.

Tema 3. Pemnmukamus [JHK (1 w4ac). Permmkamus JHK - nporiecc,
OCYIIECTBIISIEMbI  KOMIUIEKCOM  ()epMEHTOB W OEJTKOB,  BBITIOJHSIOIINX
TONOJIOTUYECKYIO  (PYHKIMIO, CYTh KOTOPOTO 3aKjlo4yaeTcss B 00pa3oBaHHUU
unentnaabx kot [IHK nis mepenaun renerndeckoit nHpopManuu B MOKOJIECHUSIX
KJIETOK 151 OpPraHu3MOB. [TpuHIUIIBI PEIUTUKALINY. JlokazaTenbCcTBO
MOJYKOHCEPBATUBHOTO MeXaHu3Ma penyriukanuu. @depmeHTaTuBHas cUCTEMa
cuntesa JIHK in vitro. [Tonartue o marpuiie u 3atpaBke. Ctpoenue u cBoiictBa JIHK-
nonumepasbl Kopuoepra (JIHK-nmomumepassr I). Cxemsl perummkanuu JJHK in vivo.
PerumnkatuBHas Buika. @Pparmentsl Okazaku. Origin. Pemucoma.  benku

npenpaitmunra. [Ipaiimocoma. Tomonoruueckue npoGnemsl perumkanuu JIHK.
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benku AnsOeptca. I'enukaspl. Tonmouzomepassl. Mogens "Tpomoona". OcobeHHOCTH
perukanuu JIHK sykapuot. [Tomupemnukon. Tumnbl peruukanui. OCHOBHBIE 3TaMbl
perumkanui. CKOPOCTh PEITUKAIMKM y TPO- W dYKapuoT. [IpudwmHbl OMmMMOOK mpH
cunre3e JHK, Ortansl mpoBepku. TenomepHble NOBTOPBI, TEIOMEPA3ad. «IUMHUT
Xedarka

teopust crtapenuss A.M. OmnoBHukoBa. OOpaTHble TpaHCKpUNTa3bl. TOYHOCTH

peIUIMKanuu.

Tema 4. IloBpexxnenue u penapauuss JAHK (1 ugac). Cucremsr 3amutel JIHK:
Monaudukanus-pecTpukuus, penapamus, pekomounauus. Tunsl Mmogudpukanmii JJHK.
Ou3umornoruss metunuposanus JIHK. ®epmeHTsl pecTpukiuu v MoAupUKaLUU.
Tuner nmoBpexaenuit JJHK. Myrarensl, knacudukamnus. Kinaccudukarus myTtaimii.
Penmapanus renernueckux nospexaeHuid. llpsmas pemapanus: QoropeakTuBanus,
penapamus 06 aJKWIMPOBAHHOTO T'yaHWHA, pernapauus |-HO HUTHEBBIX pa3pbIBOB,
penapanus All-caiTos.

OKCUM3UOHHAsA penapanys: BbIPE3aHUE IOBPEKICHHBIX OCHOBAaHWM, BBIPE3aAHUE
HYKJICOTUJOB, pelnapauus HecnapeHHbIX ocHoBaHMU. [locTperumkaruBHas wiu
pPEKOMOMHAIIMOHHAsT ~ pernaparusi. SOS penapauns. @PepMEHTHl penapanui.
PacnipocTpaHeHHOCTh penapupyrolMx CUCTEM B KMBOM MHUpeE. THIIBI M 4acroTa
noBpexaenuid reHoMHor JIHK wenoBeka. JledexkTbl penapallMOHHBIX CUCTEM H

HACJIEICTBEHHBIE OOJIE3HU.

Tema 5. PexomOunamusi JJHK u xpoccunroBep (1 uac). PexomOunarus —
mpoiiecc 0OMeHa TeHETUYECKUM MaTepHaJIoM MMyTeM pa3pbiBa U COCIUHEHUS Pa3HBIX
MOJIeKys. ['omosiormunass pexkoMOuHaIus. CXeMbl TEPECTPOSK  XPOMOCOM,
OCYIIECTBIISIFOIINXCS yTeM KPOCCHUHTOBEpaA MEXKTY MOBTOPSIOIIUMUCS
nocnenosarenpHocTaMu  JIHK.  Mopens  Xommuaesa, mnonyxuazma XoJuiuzes,
MUTpaldss BeTBIeHUs. [‘eHeTHueckas pexkoMOWHAIMs ©0€3 TOMOJIOTMM: CalT-

CHCHI/I(i)I/I‘{eCKaH peKOM6I/IHaHI/I}I, TPaHCIIO3UIINHU, HC3aKOHHAA pCKOM6I/IHaHI/I}I.
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Hesakonnas pekomOunanus. @epmenTsl u 6enku pekomOuHanuu. Konsepcus reHoB,

K. JIungepren. Mexanu3mbl KOHBEPCHUH, IPEUMYIIECTBA.

Tema 6. Tpanckpunuusi npokapuot (1 4vac). Tpanckpumnuus - 3TO CHHTE3 BCEX
BusoB PHK no marpune JAHK, ocymectBisemsiii ¢epmentom JHK-3aBucumoit
PHK-nonmumepaszoit. [Tpuniunst Tpanckpunuuu. [Tousitue 06 onepone. OcoGeHHOCTH
cTpykTypbl mpomotopa. bnok IlpudbnoBa. CyObenunuunbii cocraB PHK-
nosmMepassl  E.coli.  Drtambl  TpaHCKpunimu.  DJOHTAIMOHHBIM  KOMILUIEKC.
Nurubutopsl  Tpanckpuniuu. Perynsuusa Tpanckpuniuu. Cxema HeEraTUBHOM
naaykuuu JKako6a m Mono. Cxema mo3uTuBHOM MHAYKIIUU Ara-omepod E. coli.
Cxema nosutuBHOM pernpeccun OmnepoH cuHTe3a puboduiaBuHa y Bacilus subtilis.

Cxema HeraTuBHOM pernpeccuu. OnepoH cunTe3a Tpuntodana y E. coli.

Tema 7. Tpanckpunuusi 3ykapuor (1 uyac). OCOOCHHOCTH TPaHCKPHUIIIIUH.
PacnonoxeHne perysmaTopHbIX M CTPYKTYPHBIX dYacTted reHoB sykapuor. PHK-
nonumepasbl. biiok Xorneca. bazanbHble QakTopbl TPaHCKPUIILIMU. DHXAHCEPHI,
CalJICHCEDPHI, WHCYJIATOPBI. [Iponieccuur MPHK: KEIUPOBAHUE,
MOJIMAICHUIINPOBAHUE, CIUIACUHT, peAakTupoBaHue. OYyHKIHUN «KAMAa» U «IMOJUA-
xBocTay. Mudbopmodepsr u unHdpopmocomsl CralicuHT, MpaBujia, NpPUpoJa U
¢ynkuun. Crtalicocombl. MexaHu3Mbl CIIaiCUHTa. DK30H-UHTPOHHAS CTPYKTYypa
reHa. Tumel abTEPHATUBHOTO CIIaicuHra. [I[poncxoxk1eHne HHTPOHOB, SBOJIOLIUS U
bynkuun. AnerepHaTuBHBIN crutaiicuHr  mPHK  kanmbnuroHnHOBOTO TeHa Yy
MJICKOTIMUTAIOMINUX. AJIbTEPHATUBHBIN CIUIAMCHUHT B OMIPEACIICHUH 0JIa Y IPO30(DUIIHI.
B3aoMouncknroyaromumecs 3K30HbI, «Tacyromuecs» dk30Hbl. Mansie PHK. Bropuunas
ctpykrypa manbsix PHK. Arocmnaiicunr, Tomac Uek. Oransl nerpaganuu MPHK.
Mexann3zmsbl 3kcniopta MPHK. ®akTopsl 3510HranMyM U TEPMUHALMKM TPAHCKPHUIILIUH.

CKOpOoCTb ¥ TOYHOCTb.

Tema 8. I'eneTnuecknii koa u 6mocuHTe3 0eaka. (1 yac) I'enermueckuii Kof - 3TO

CHUCTCMaA 3alluCu I/IH(l)OpMaLII/II/I 0 MOCJICAOBATCIBHOCTH PACIIOIIOKCHNA aMHUHOKHNCIIOT
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B 0elKax C MOMOIIBI0 MOCIEA0BATEIbHOCTH pacnojioskenust HykieotuaoB B JIHK.
I'amoB I'.A., Hupenbepr M., Jlenep ®., I. Marren, C. Ouyoa. CBoiicTBa
IFEHETUYECKOro kozaa. HeonHO3HAaYHOCTH cHapuBaHHs HYKIEOTHIOB B TPETHEM
MOJIOKEHUH KOAOHAa W aHTuKonoHa. Codon usage mnu codon preference. DBOIOLMS
TeHETUYECKOro Kofa. [ 'eHeTuueckuii koa MUTOXOHapuid. MIHPOopMaIIMOHHAs €eMKOCTh
JIHK. (1 yac). Pexorauius - moAroTOBUTEIbHBIN 3Tal TPAHCISAIUHU, CYyTh KOTOPOTO B
oOpazoBaHMH  KoBaJleHTHOM cBs3u  Mmexay tPHK w  coorBerctByromei
aMUHOKHuCIoTOM, naBe craaun. M3oakuentopueie TPHK. AmunoanmimnpoBanue.
Amunoauun-TPHK-cunTerassl. PuUOOCOMBI: mpokaprOTHUECKHE, 3YKapUOTUYECKUE,
MUTOXOHApPHUANIbHBIC, XJIoporiacTHble. CrTpykTtypa pubocom. Kartanutudeckue
IEHTPBI: CHEU(PUIECKOTO Y3HABAHUS, JTOHOPHBIM aKIENTOPHBIA, KaTaTUTHUYECKHI.
Crpykrypa  tpancnoproHoii  PHK, nmnepBuyHas, BTOpuUYHAs, TpEeTHUYHAs.
AnTHKO0HOBAA neTyisd. CUHTE3 MOJIUNENTUI0B Ha pubdocome. [lociaeqoBaTenbHOCTD
[aitna-lansrapuo. Perynsamus o6pa3zoBanus pudbocomubix PHK u 6enkoB pubocom
E.coli. Perynauus Ha ypoBHe TpaHCKpunuuu. ATTeHyauus. GakTopbl TPaHCISALUU.
NHrubutopsl TpaHcnsuuu. Perynsius skcrnpeccuyd reHOB Ha YPOBHE TPAHCIIALIMM.

AntucmeicioBsie PHK, TpaHCIALIMOHHBIE SHXAaHCEPHI.

Tema 9. Ctpykrypa resoma (1 uac). ['enom - Bcsa coBokymHocTh Mosiekyn JIHK
KIIETKW; B Clly4ae psaa BUPYcOB roBopsaT o reHomMHod PHK. fnepHslii renom,
MHUTOXOHJIPUAIIBHBIA TE€HOM M TeHoM Iactuja. Pasmep renoma. C mapagokc
(u30bITOYHOCTh TeHOMa). [IpuumHBI K30BITOYHOCTH. ['€HOMHBIE MYIUIMKALHH.
Coxpanenue Herennot JIHK. Mexanu3sMbl yBEIWUYEHHUSI pa3Mepa TeHOMA.
[TocnenctBus nzbpiTounoctu JJHK. Knaccudukarnus nosropos. Careumutasie JJHK,
YMEPEHHBIE U YHUKAJIBHBIE MOCIIEI0BATENBHOCTH. ['eHbl "noManiHero xo3siicrea" u
relsl "pockommn". [pyrue kinaccudukauuu. Perposnementsl. SINE u LINE.
Opranuszanusi  NOCIAEAOBATEIBHOCTEM B TIE€HOMAax  JyKapuoT.  M30Xopsl:
KOMIIO3MLIMOHHAS OpraHu3alys reHoma 1mo3BoHoYHbIX. [Iponcxoxaenue nzoxop. GC
octpoBku. MetunupoBanue JIHK. Mertunuposanue JIHK y wmiekonurtarommux.

MetunupoBanue GC caiitoB. MerunupoBanue JJHK Bo Bpems smOpuorenesa.
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['enomHbIi uUMOpUHTHUHT. MetwiupoBanue u pak. IIpoexkt «I'eHoM uenoBekay.
duznueckoe U reHeruyeckoe kaptupoBaHue. CekBeHupoBaHue TreHOMoB, WGC,

WGA, next generation. buouunsi. [Taneorenomuka.

Paznea 2. Texnosiorus pekomonnanTHbix JJTHK (9 uac.)

Tema 1. dTansl cTaHoBJIeHHs TexHOJIOornu pekoMOuHaHTHBIX JTHK kak Haykwu,
OCHOBHbIe HampaBJieHusi pa3ButTusi (1 4gac). ['eHHas WHXKEHEpUS], WM TEXHOJIOTHS
pekomOrHaHTHBIX JIHK, 3T0 COBOKYITHOCTh AKCTIEPUMEHTAITBHBIX MPOLICAYP, TTO3BOJISIONIAS
OCYIIECTBIIAITH MepeHoc reneTndeckoro Marepuana (JJHK) u3 omHoro opranusma B Apyroid.
[Ipenmet rennoi nmwkeHepur. OCHOBOIOJIOKHUKH TeHHOUM nHxkeHepuu: B. Apoep, /.
Haranc, X. Cmur, I1. bepr, V. I'unbept, ®. Canrep. VX Bkiaa B pa3BUTHE JTAHHOTO
HalnpaBJIeHUs ucciaenoBaHuid. (OCHOBHBIE HANpaBICHUS COBPEMEHHOM T'€HHOU

HHXXCHCPH, IICPCIICKTHUBLI U Hp06JI€MI>I.

Tema 2. Texnosorusi co3ganusi u pekomOuHanTHbIXx JHK (1,5 wac.). [Tpuniun
KOHCTpyupoBaHus, ¢depMeHThl, MeTonbl. Ilomyuenme JHK mns kimoHupoBanwms.
[Tomumepasznass nennas peakius (I1LP), cmeunduunocts. CpoiictBa Taq-JIHK-
nonumepasbl. [P ¢ «ropsuum ctaptom». AcumMmerpuuHas [1P. MHoxecTBeHHas
[THP (Multiplex PCR). «I'ne3noBasi» I1LP (Nested PCR). Ammindukanust 60abmux
yuactkoB JIHK c Beicokoii TouHocThio (Long PCR). MUmmyno-IILIP. Cnyuaitnas
ammndukanus nomuMopdHBIX TocnenoBatenbHocTel (Metoq RAPD). TP B
peanbHOM BpeMeHu. Ilpunnun pgedictBus 30HA0B (Tag-Man, «MOJEKyISPHBIX
MaskoB»). {DEpMEHTHl PECTPUKINH U MOAU(PUKAINN HYKICHHOBBIX KHUCIOT.
Pectpukraset TuMma II — OCHOBHOM HMHCTPYMEHT T€HHOW WHXeHepuu. Hx
HOMEHKJIaTypa. THUIBl CaUTOB pPEeCTpUKLMU. V3MEHEHUE KOHIIOB PECTPUKLIMOHHBIX
¢parmentoB JIHK. Ux «3arymienue»; HMCHOIb30BaHUE JMHKEPOB W aJanTEPOB.
Ucnons3zoBanune JHK-metunaz u ypaumn-JIHK-rnnko3unas B reHHONH HHXKEHEPHM.
JAHK- PHK-nura3sl. Mexauusm peakiuu, ocymectBisiemon T4-/IHK-nurazoi. PHK-

3apucumble J[HK-mommmepassr (oOpatnbie  TpaHckpunrtassl). Cunte3 k/IHK
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oOpaTHBIMM TpaHCKpunTazamu. Jlpyrue ¢epMeHThbl, HCHOJIb3yeMble B T'€HHOU
WHXXEHEPUHN: TEePMUHAJIbHBIC TpaHcdepasbl, MOJUHYKICOTHAKUHA3GI, IEJI0YHBIC

docdaraspl, 3K30- U YJHIAOHYKJICA3HI.

Tema 3. Knonupoanue pexkomonnantnoit IHK (1,5 yac.). Dranbl KITIOHUpOBAHUS
JIHK. Ilonatne BekTopa M ero eMkocTH. Ilmasmumneie BekTopbl. (CBOKMCTBa
OakTepuanbHBIX TUIA3MHJ, HCIOJb3yeMble MpPH KOHCTPYMPOBAHHUH BEKTOPHBIX
MOJIEKYJI: CHOCOOHOCTh K ABTOHOMHOM pEIUIMKAal[M¥, KOHTPOJIb YHCIA KOMHA,
KOHCEPBAaTUBHOCTh pa3Mepa, rpymnmbl coBMecTUMOCTH. [Inmasmuael cepum pBR kak
OCHOBa JIi KOHCTPYMPOBAaHMS IUIa3MUAHBIX BEKTOpoB. Parmuabl. BekTopbl Ha
ocHoBe xpomocombl (para A. Kocmunabl u ¢azmunbl. [IpuHIMIBI KOHCTPYUPOBAHUS
HUCKYCCTBEHHBIX XpoMocoM. CBepxbemkue Bektopel YAC, BAC wu PAC.
HcKyccTBEHHBIE XpOMOCOMBI dKUBOTHBIX U YelIOBeKa. MIHTErpupyromume u Y4eTHOYHbIE
(bunapueie) BekTopbl. CriocoObl BBeneHus pexomOuHaHTHBIX JIHK B kietku:
OHoJornyecKne, XuMudeckue, pusniueckue u Mmexannueckue metosl. [Ipupoanas u
MCKYCCTBEHHasi KOMIIETEHTHOCTh OaKTepuajgbHBIX KJIEeTOK. TpaHchopmanus u
TpaHcheknusa. Onekrpornoparusa. CrocoObl BBenenus JIHK B KynbTUBHpyeMBbIe
KJIETKM KUBOTHBIX. IlepeHoc reHoB ¢ mnomouiplo BUpPycoB. IlepeHoc TeHOB,
OTIOCPE/IOBAHHBIM  KJIETOYHBIMU penentopamu. Co3gaHue MHUKPOOTBEPCTUH B
KJIETOYHBIX MEMOpaHax ¢ MOMOIIbI0 Ja3zepa. Mukpounbekuuu. bomOapanpoBka
KJIETOK MHUKpodacTulamu. TpaHchekuusi KIETOK, ornocpenoBaHHas QocdaTom
Kanblus. Mcnonbs3zoBanue JIDAD-mexctpana u  junocoM. KoHcTpynpoBaHue

AKCIIPECCUPYIOIINX BEKTOPOB U UX (PYHKIIMOHUPOBAHUE.

Tema 4. Tpancrennble xuBOTHbIe (1 yac). PeHOMEH TpaHCTEeHO3a, TPAHCTEH.
MeTto10510THs TOTYYeHUSI TPAHCTEHHBIX KUBOTHBIX: UCIIOIb30BaHUE PETPOBUPYCHBIX
BeTpoB, MeTon MmukpouHbekiuii JIHK, wucnonas3oBanme Moau@uImpoBaHHBIX
AMOPHOHATBHBIX CTBOJIOBBIX KJIETOK, KJIOHUPOBAaHHWE C TOMOIIBIO TEepeHoca spa,
MIEPEHOC TE€HOB C MOMOIIbIO UCKYCCTBEHHBIX APOXKIKEBBIX XPOMOCOM. TpaHCreHHbIE

JKNBOTHBIC, IIPUMCHCHUC. KJ’IOHI/IPOB&HI/IG MHOTOKJICTOYHBIX OPTaHU3MOB. OTansl
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kJoHUpoBaHus. [IpuunHbl HU3KONW 3(P(HEKTUBHOCTH KJIOHHMpOBaHUs. [[Ba moaxoaa K
KJIOHUPOBAHUIO YEJIOBEKA: TEPANEBTUYECKOE U PENPOAYKTUBHOE KJIOHHPOBAHUE.
Oco0eHHOCTH KJIOHUPOBAHHBIX KUBOTHBIX. HEBO3MOKHOCTh CO3/IaHUSI UACHTUYHBIX

KOMUM (KJIOHOB) MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 5. MoJiekyasipHasi JUATHOCTHMKA W IeHHasi Tepanus 4esjoBeka (1 uaca).
Cucrembl  [IHK-nunarnoctuku.  MouieKynisipHass —~ TUAarHOCTHKA  T'€HETHYECKHUX
3a001eBaHUM: O/THA MyTamus (CEPIOBUIHOKICTOYHAS aHEMUS), MyTallud B Pa3HBIX
caiitax oaHoro TreHa (Oerra-tamacemus). Meton [ILIP/JIO3, dayopecieHTHO
Meuennbie [T1P-nipaiiMmeprl. KitoHOTEKM TeHOB, CIIOCOOBI X

nonydyeHus. Duzndeckoe U TEeHETHYECKOE KapTUpOBaHUE. TpPaHCKPUIIIMOHHOE
kaptupoBanue. KiioHupoBaHue reHoB 3a0o0JieBaHHMI yenoBeKa: (DYHKIIMOHAJILHOE,
KaHJWJIATHOE,  IO3WLUHOHHOE,  IO3MIHOHHO-KaHauaatHoe.  «lIporymka  mo
XpOMOCOME», «IPBDKKA IO XpoMocome». ['eHHass Tepamusi €X Vivo M in Vivo.
Cucrtembl JOCTaBKM TEPANEBTUYECKUX TE€HOB, BUPYCHbBIE W HEBUPYCHBIE.

ITponekapctBa. JIekapcTBa HA OCHOBE OJMTOHYKJICOTHIOB. | €eHHAss UMMYHU3AIUA

Tema 6. Tpancrennnle pacreduss (1 4ac). TpaHcreHHble pacTeHUS.
OMOpHOHANIbHBIE CTBOJOBBIE KJIETKM pacTeHHidl. OCHOBHBIE 3Tallbl MOJYyYEHHUS
TPAHCT€HHBIX pacTeHUd. MeTonbl HCHOJb3yeMbIE MJisi TpaHCPOPMALMU Pa3HBIX
OOBEKTOB  PACTUTENBHOTO  MPOUCXOXKACHHUS. CenekTupyemble  MapKepsbl,
HCIIOJIb3yEMbIE B T€HHOW WHXEHEepUM pacTeHui. CHCTEMbl KOHTPOJISI 3KCIPECCHH
PEKOMOMHAHTHBIX T€HOB y pacTeHuil. ArpoOakrepuanbHas UHPEKuus. Ti-m1a3Muabl
u T-JIHK. Onunbl u ux pons B uHdeknun. Bektopbl Ha ocHOBe Ti-TazMul. ITamsl
MOJIyYeHHUS] TPAHCTEHHBIX PACTEHUU € TMOMOIIbI0 arpodaktepuii. Tpanchopmarus
LEJBbIX pacTeHui. TpaHcreHHele xioporuactel. [IpemMmyliecTsa HCIOJIB30BAHUSA
XJIOPOIUIACTOB Il JKCIPECCUU TPAHCTEHOB. lIpuMeHeHHe T€HHOM WHYKEHEpUH
pacrenui. IlonydyeHue pacTeHUM, YCTOMYUBBIX K HACEKOMBIM-BPEIUTEIAM, BUPYCaM,

I'epOunmaam; U3MEHEHHE OKPACKH IIBETOB, MUIIEBOM IIEHHOCTH W BHEIIHETO BHUA
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IIJI040B. Hcnonp3oBaHue paCTeHI/Iﬁ A1 TIOJIYYCHHUSA  aHTHUTCII, II0JMMCPOB,

Yy>KEPOJIHBIX OEIKOB.

Tema 7. IlosnyyeHue PpeKOMOMHAHTHBIX O€JIKOB B TNPOKAPUOTHYECKUX U
yykapuoTudeckux cucremax (1 wac). MHcmons3oBaHne peKOMOWHAHTHBIX
OpPraHW3MOB i1 TOJYYEHUS KOMMEPUECKMX MPOAYKTOB: AMUHOKHCIOTHI,
AHTUOMOTUKH, OMOTIOTUMEDPHI, PepMeHTHI, anTuTena. MHTepdhepoHsl 1 TOPMOH pPOCTa
YEJIOBEKA, MOJYYEHHBIE METOJAMH T€HHOM WHXKEHEpUH. | 'eHbl TOKCHHOB. BekTopHbIe,
CyObeIMHUYHbBIC, aTTEHYUPOBAHHbIC BaKIMHBI. ONTUMH3AIMS T'€HHON SKCIPECCUH,
KJIIOHUPOBAHHBIX B MPOKAPUOTHUYECKUX CHUCTEMaxX: CHIIbHBIE PETYJIUPYyEMBbIC
MPOMOTOPBI, XHUMEpHbIE O€NIKH, OJHOHAIMPABICHHOE TAaHJIEMHOE PACIOJIOKEHUE
IeHOB, cTabmIM3aIus 0EIKOB, pOCT B YCIOBUAX HEIOCTAaTKa KUCIOPOAa, MHTErpalus
gyxxeponnoi /IHK B xpomocoMy xo3siuHa, noBbiieHre 3()(PEKTUBHOCTU CEKPELIHH.
[lomyyeHne peKOMOMHAHTHBIX OEJIKOB C TOMOIIBIO DYKAPUOTUYECKUX CHCTEM.
Cucrembl 3KCIpeccHMM B JpOAOKEBBIX cucTtemax. KynbTypa KJIETOK HAaCEKOMBIX,

OakynoBupychl. KynbTypa KJI€TOK MIEKOMUTAIOIIUX.

Tema 8. HampaBiieHHbII MyTareHe3 M reHHasi WHxKeHepusi OeakoB (1 wyac).
[lomyueHnne HoBoro Oenka ¢ 3aJaHHbIMM  cBoiicTBamMH. OJIHUrOHYKICOTHI-
HarnpaBJICHHBIN MyTareHe3 ¢ ucnojibzoBanueMm JIHK dara M13, mnazmunnoit JTHK, ¢
ucnonp3oBanueM IIP-peaknun. CrnydaiiHbld MyTareHe3 W HMCHOJIb30BAHHEM
«BBIPOYKIACHHBIX» OJIMTOHYKJICOTUIHBIX ITPAaMEPOB, aHAJIOTOB HYKIECOTUIOB. [ eHHas
uHxeHepus oenkoB. OO0pa3zoBaHuE JOMOTHUTENbHBIX AUCYIb(UIHBIX CBS3€H, 3aMeHa
acmapruHa Ha Jpyrde AaMHHOKHCIOTHI, YMEHbIIEHHE 4Hcla CBOOOJHBIX
CyJIb(QTUAPUIBHBIX TPYII, MOBBILIEHUE (HEPMEHTATUBHON aKTHUBHOCTH, U3MEHEHHUE
noTpeOHOCTH (hepMEHTOB B KO(aKTOpax, M3MEHEHHE CHelUu(PUIHOCTA (PepMeHTa,

MTOBBINIIEHNE CTAOMIIBHOCTH M CICITU(DUIHOCTH (PepMeHTa.
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II. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
MNPAKTUYECKUE 3AHATHUA (18 uac)

3ansiTue 1. CTpyKkTypHBIE 3JIEMEHTbI HYKJIEHHOBBIX KHUCJIOT. Tunbl
BHYTPHMOJIEKYJISIPHBIX cBsi3ell. Bropuynas u tpernynas crpykrypa JHK u PHK. (1 gac.)

3ansaTue 2. Peanm3zanus reHerudyeckoii nHGpopmanuu. @akTopsl TpaHCKpUNuu. Tunbl
aJIbTePHATHBHOIO cIuaiicunra. (1 yac.)

3ansaTue 3. ®yHKIUOHAJIBbHBbIE CAHTHI pudocoM. @akTopsl TpaHcaauuu. (1 yac.)

3auarue 4. Tunsi noBpexnenus JHK. Mexanuzmsl penapanun. [loBpexaamommue
areHTbl. (2 yac.)

3ansaTue S. I'enbl 1 reHoMbI 3ykapuoT (1 yac.)

3ansaTue 6. Tpancrennbie opranusmsi (3 yac.)

3ansaTue 7. KnonupoBanue TkaHeii u opranos. Kiionuposannsble s;xuBoTHble. (1 yac.)

3anaTue 8. Moseky/nsipHasi AMArHOCTHKA FeHeTHYECKUX 3200/1eBaHUI M TeHOTepanus.
(3 uac.)

3ansaTue 9. PekoMOMHAHTHBIE OeJIKHU. (29ac.)

3ansatue 10. Komnakruszamus JHK (1 gac).

3ansTue 11. HectadbuiabHOCTH reHoMa (2 4yac).

JIABOPATOPHBIE PABOTBI (9 uac.)
3anaTue 1. BolnejieHne HYKJICHMHOBBIX KHCJIOT M3 Omosormdeckoro marepuana (JHK,
PHK) (3 uaca)
3ansartue 2. [lomMepa3Has nenHas peaknus 1eJ1eBOro y4acTka rema (2 yaca)
3anstue 3. KionupoBanue uesneoro reia B E. coli ¢ ucnoiab3oBaHuMeM BEeKTOPHBIX

cucreMm (4 yaca)

III. YYEBHO-METOJINYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIIUXCA

Y4eOHO-METOAUYECKOE o0ecrieuenue CaMOCTOSITEIILHONU paboThI
oOyuaromuxcst 1o  aucuumiinHe  «Texnomoruss  pekoMOuHaHTHBIX — JIHK»
npeactaiieHo B [Ipunoxkenuu 1 u BKiIrOYaeT B ceOs:

IIaH-Tpa(pUK BBITTOJIHEHUS CAaMOCTOSITEILHON paOOTHI MO JUCIHMILUIMHE, B TOM
YU CJI€ IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJIHEHUE 10 KAXJIOMY 3aJaHHIO;

XapaKTEPUCTHKA 3aJaHUN JUISI CaMOCTOSITEIbHONW DPabOThI 0OyYaromuxcsi u
METOANYECKUE PEKOMEHIAIIMH 110 UX BBIMOJHEHUIO;
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TpeOOBaHMSI K MPEACTABICHHUIO U O(OPMIICHUIO PE3YIbTATOB CAMOCTOATEIbHOMN

paboTHI;

KPUTEPHUH OLIEHKHU BBINOJHEHUS CAMOCTOSITEIbHON PaOOTHI.

V. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Kontpoanpyemsie pazgenst /
TeMbl AU CHUILIHHBI

Konas! u 3Tansl popMupoBanus
KOMIIETEeHIIH i

OueHo4YHBIE CPEeCTBA

TeKyU Uil KOHTPOJIb

NPOMEKYTOYHA
A aTTecTalMs

Paznen 1.Tema 1.
DTanbl  CTAHOBJICHUSA
MOJIEKYJISIPHOU
OMOJIOTUM KaK HayKH,
JI0Ka3aTeIbCTBA
TEHETUYECKON  poiu
HYKJIEUHOBBIX KHCIIOT.
Crpykrypa u cBOMCTBa
HYKJICUHOBBIX KHCIIOT
(1 yac). Tema 2.
MaxkpoMoreKysipHast
crpykrypa JIHK (1 yac).

OIIK-7 3HAET

YO

yMeeT

I1P-1,10

BJI1aaCCT

I1P-1,10

Bomnpocsr k
HK3aMEHYy

Paznen 1.Tema 3.
Permmukammus JTHK (1
gac). Tema 4.
[loBpexnenune u
penapams  JHK (1
gac).

3Haer

YO

YMeer

I1P-4

Bnaneer
OIIK-7

I1P-4

Bomnpocs! k
JK3aMEHY

Paznen 1.Tema 5.
PexomOunamms JJHK u
KpoccuHrosep (1 gac).

3HaACT

YO

cec
OITK-7 yMEeT

BJIAJIEET

Bomnpocs! k
9K3aMEHY

Pazgen 1.Tema 6.
Tpanckpunuus

npokapuotr (1 wac).
Tema 7.
Tpanckpunuus

sykapuoT (1  yac).
Tema 8. ['eneTnueckuii
Koo U  OuocuHTE3
oenka. (1 gac) .Tema 9.
Crpykrypa resoma (1

3HACT

YO

yMeeT

I1P-2,3,5,11

BIaJIeeT

I1IK-16

I1P-2,3,5,11

Bomnpocsr k
AK3aMEHY
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gac).

Paznen 2. Tema 1.
OTambl  CTAHOBJICHUS
TEXHOJIOTUHU
PEKOMOMHAHTHBIX
JJHK  xak  Haykw,
OCHOBHBIC
HaIlpaBJICHUS
paszButus (1 gac).

Tema 2. TexHonorus
CO3/1aHUA u
PEKOMOMHAHTHBIX
JIHK (1,5 4ac.).

OIIK-7

YO

I1P-6

I1P-6

Bomnpocsr k
HK3aMEHy

Paznen 2. Tema 3.
KiionupoBanue
PEeKOMOMHAHTHOMN
JHK (1,5 gac.). Tema
4. TpancrenHble
*KuBoTHBIE (1 "ac).

OIIK-7

YO

I1P-7

I1P-7

Bompocs! k
JK3aMEHY

Pazpen 2. Tema S.
MonekynspHas
JUArHOCTUKA U TeHHas
Tepanusi yenoseka (1
yaca).

Tema 6. TpancreHnsie
pactenus (1 gac).

OIIK-11

3HaACT

YO

yMeeT

I1P-8

BJIagccT

[1P-8

Bomnpocs! k
AK3aMEHYy

Paznen 2.

Tema 7. Ilomydenue
PEKOMOMHAHTHBIX
OeKoB B
MPOKAPHOTUYCCKUX U
DYKapUOTHYECKHUX
cucremax (1 gac).
Tema 8.
Hanpagnennsiit
MyTareHe3 v reHHas
uHxeHepus 6enxos (1
qac

OIIK-11

3HaACT

YO

yMeeT

I1P-9

BIAJIEET

I1P-9

Bomnpocs! k
AK3aMEHy
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V. CIIMCOK YUYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa

(2/1eKmpoHHbLe U newamHvle U30aHUsL)

1. buoxumus [DnextpoHHsiii pecypc] / AsnpeeBa JI.B., AneiinukoBa T.JL.,
AnnpuanoBa JLE., benymkuna H.H., Bonkoa H.II., Bopobsera C.A.,
IN'onenuenko B.A., I'y6apeBa A.E., Kopasikoa O.B., Jluxauesa H.B., [laBnoBa
H.A., Pybnogra I'.B., Cunaepa C.A., CunysnoBa C.H., TutoBa T.A. - M. :
I'SOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970430439.html

2. Xenar, I'.-B. buoxumust pactenuit [nexktpoHHbIil pecype] / I'.-B. Xenar; nep.
C aHri. - 2-e u3a. (91.). - M.: BUHOM. Jlabopartopus 3nanuii, 2014. - 471 c.:
wi. - (JIyummnii 3apyoesxHbiid yaueOHuUK). - ISBN 978-5-9963-1302-0.
http://znanium.com/bookread2.php?book=477773

3. OCHOBBI MOJICKYJISIPHOM JUarHOCTUKU. MeTabosoMuka [DIEKTPOHHBIN
pecypc] : yuebnuk / Epmios 10.A. - M. : 'D0TAP-Menua, 2016. —
http://www.studentlibrary.ru/book/ISBN9785970437230.html

JlonoiHUTEIbHAS JIUTEepaTypa
(newammuvle u 31eKMPOHHbBLE U3OAHUSL)

Oo0mas aureparypa.

1. JL.W. ITatpymes. Dkcnpeccust renoB. M. Hayka, 2000

2. JLU. IlarpymeB. HckyccTBeHHBbIE TreHeTHueckne cuctemsbl. T.1. I'eHHas u
oenkoBast umxeHepus. M. Hayxka. 2004.

4. N.®. Kumynes. Obmas u MosiekysipHasi reHeTuka. CHOUpPCKOe YHUBEPCUTETCKOE
m3narenbcTBOo. HoBocuOupcek. 2003.

5. Dale J.W., von Schantz M. From Genes to Genomes: Concepts and Applications of
DNA Technology. 2002 John Wiley & Sons, Ltd.

6. Primrose S.B, Twyman R.M., Old R.W. Principles of Gene Manipulation: Sixth
Edition.

[HosmmepasHas HenHasA peaKkuus

1. van Pelt-Verkuil E., van Belkum A., Hays J.P. Principles and Technical Aspects of
PCR Amplification. Springer. 2008.

2. PCR Primer Design. Methods Mol. Biol., vol. 402, (Yuryev A. Ed.), Humana Press
Inc., Totowa, NJ, 2007.

3. PCR Methods in Foods. (J. Maurer, ed.). Springer, 2006
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Kinonuposanune JHK, 3xcnipeccusi pekOMOMHAHTHBIX T€HOB

1. Hooe B xionupoBanuu JJHK. Metonsl. Ilon penakuueid . I'moBepa. M. Mup,
19809.

2. Manunatuc T., @puu 3., CamOpyk k. MeTonbl reHETUYECKOHM HWH)KEHEpPUU:
MounekyinsipHoe kiaoHupoBanue. Ilep. ¢ anrn. - M.: Mup, 1984.

3. Enzymes of Molecular Biology. Methods Mol. Biol., Vol 16. Humana Press Inc.,
Totowa, NJ, 1993.

4. Wong D.W.S. The ABCs of Gene Cloning. 2006. Springer.

5. E. coli Plasmid Vectors (Casali N. and Preston A. Eds.) Methods Mol. Biol., Vol.
235, Humana Press Inc., Totowa, NJ

6. E. coli Gene Expression Protocols. Methods Mol. Biol., vol. 205, (Vaillancourt
P.E. Ed.) Humana Press Inc., Totowa, NJ, 2002.

7. Baneyx F. (1999) Recombinant protein expression in Escherichia coli. Curr. Opin.
Biotechnol. 10, 411-421.

8. Recombinant Gene Expression: Reviews and Protocols, Second Edition (P. Balbas
and A. Lorence, Eds) Methods in Molecular Biology, vol. 267: Humana Press Inc.,
2004.

AHaJIN3 TeHOMOB M IKCIIPECCUH FeHOB

1. Kozian D.H., Kirschbaum B.J. (1999) Comparative gene-expression analysis.
Trends Biotechnol. 17, 73-78.

2. Steina J., Liang P. (2002) Differential display technology: a general guide. Cell.
Mol. Life Sci., 59, 1235-1240.

3. Bier F.F., von Nickisch-Rosenegk M. (2008) DNA Microarrays. Adv. Biochem.
Engin. Biotechnol., 109, 433—453

4. Huang X., Li Y., Niu Q., Zhang K. (2007) Suppression Subtractive Hybridization
(SSH) and its modifications in microbiological research. Appl. Microbiol.
Biotechnol. 76, 753—-760.

5. Mardis E.R. (2007) The impact of next-generation sequencing technology on
genetics. Trends Genet. 24, 133-141.

6. Integrated Biochips for DNA Analysis (R.H. Liu and A.P. Lee., eds), Springer,
2007.

AHTHCMBICJIOBBIE TEXHOJIOTUH, annTamepsbl, pudo3umbl U JTHK3umbI

1. Lee K.L., Roth C.M. (2003) Antisense technology in molecular and cellular
bioengineering. Curr. Opin. Biotechnol. 14, 505-511.

2. Aigner A. (2007) Applications of RNA interference: current state and prospects for
siRNA-based strategies in vivo. Appl. Microbiol. Biotechnol. 76, 9-21.

3. Pellestor F., Paulasova P. (2004) The peptide nucleic acids (PNAs): introduction to
a new class of probes for chromosomal investigation. Chromosoma 112: 375-380.

4. Guntaka R.V., Varma B.R., Weber K.T. (2003) Triplex-forming oligonucleotides
as modulators of gene expression. Int. J. Biochem. Cell Biol. 35 22-31.

5. Nissenbaum E.L., Radovic-Moreno A.F., Wang A.Z., Langer R., Farokhzad O.C.
(2008) Nanotechnology and aptamers: applications in drug delivery. Trends

Biotechnol., 26, 442-449.
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6. Egli M., Pallan P.S. (2007) Insights from crystallographic studies into the
structural and pairing properties of nucleic acid analogs and chemically modified
DNA and RNA oligonucleotides. Annu. Rev. Biophys. Biomol. Struct. 36, 281-305.
7. Wilson D.S., Szostak J.W. (1999) In vitro selection of functional nucleic acids.
Annu.Rev. Biochem. 68.611-647.

8. Joyce G.F. (2004) directed evolution of nucleic acid enzymes. Annu. Rev.
Biochem.73, 791-836.

9. Doherty E.A., Doudna J.A. (2000) Ribozyme structures and mechanisms. Annu.
Rev.Biochem. 69, 597-615.

10. Lilley D.M.J. (2003) The origins of RNA catalysis in ribozymes. Trends
Biochem.Sci., 28, 495-501.

11. Emilsson G.M., Breaker R R. (2002) Deoxyribozymes: New activities and new
applications. Cell. Mol. Life Sci. 59, 596-607.

BeakoBasi nn:xkenepus. UccienoBanue 0e10K-0eJIKOBbIX B3aNMOAeCTBHI.

1. Leisola M., Turunen O. (2007) Protein engineering: opportunities and challenges.
Appl. Microbiol. Biotechnol. 75, 1225-1232.

2. Bolon D.N., Voigt C.A., Mayo S.L. (2002) De novo design of biocatalysts. Curr.
Opin. Chem. Biol. 6, 125-129.

3. Directed Molecular Evolution of Proteins: or How to Improve Enzymes for
Biocatalysis. (S. Brakmann and K. Johnsson Eds), 2002, Wiley-VCH Verlag GmbH.
4. Fox R.J., Huisman G.W. (2007) Enzyme optimization: moving from blind
evolution to statistical exploration of sequence—function space. Trends Biotechnol.
26, 132-138.

5. Williams G.J., Nelson A.S., Berry A. (2004) Directed evolution of enzymes for
biocatalysis and the life sciences. Cell. Mol. Life Sci. 61 3034-3046.

6. Xia Y., Levitt M. (2004) Simulating protein evolution in sequence and structure
space. Curr. Opin. Struct. Biol., 14. 202-207.

7. Suter B., Kittanakom S. Stagljar I. (2008) Two-hybrid technologies in proteomics
research. Curr. Opin. Biotechnol., 19:316-323.

8. Gingras A.-C., Gstaiger M., Raught B., Aebersold R. (2007) Analysis of protein
complexes using mass spectrometry. Nature Rev. Mol. Cell Biol., 8, 645-654.

9. Lee S.Y., Choi J.H., Xu Z. (2003) Microbial cell-surface display. Trends
Biotechnol. 21, 45-52.

10. Petty N.K., Evans T.J., Fineran P.C., Salmond G.P.C. (2006) Biotechnological
exploitation of bacteriophage research. Trends Biotechnol. 25, 8-15.

TpaHncrenHble KMBOTHbIE. Peryjasinusi JIKcnpeccMd TPAHCIE€HOB. Y CJIOBHO-
JeTajbHble MyTauuu. KiioHnpoBanue opranusmMoB.

1. Mammalian and Avian Transgenesis — New Approaches (S. Pease and C. Lois
Eds.) Springer, 2006.

2. Genetic Engineering in Livestock. New Applications and Interdisciplinary
Perspectives. (M. Engelhard, K. Hagen, M. Boysen Eds.), Springer, 2009.

3. Conditional Mutagenesis: An Approach to Disease Models. Handbook Exp.

Pharmacol., 178, 2007.
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4. Rabbit Biotechnology: Rabbit Genomics, Transgenesis, Cloning and Models (L.-
M. Houdebine and J. Fan, eds.) Springer, 2009.

5. Gene Targeting Protocols (E. Kmiec, Ed.) Methods Mol. Biol., vol. 133: Humana
Press,

6. Houdebine L.-M. Animal Transgenesis and Cloning. John Wiley & Sons, Ltd.,
2003.

7. Prosser H., Rastan S. (2003) Manipulation of the mouse genome: a multiple impact
resource for drug discovery and development. Trends Biotechnol., 21, 224-232.

8. Hadjantonakis A.-K., Dickinson ML.E., Fraser S.E., Papaioannou V.E. (2003)
Technicolour transgenics: Imaging tools for functional genomics in the mouse.
Nature Rev. Genet., 4, 613-626.

9. Vajta G. (2007) Handmade cloning: the future way of nuclear transfer? Trends
Biotechnol., 25, 250-253.

10. Fulka J., Fulka H., St John J., Galli C., Lazzari G., Lagutina I., Fulka J., Loi P.
(2008) Cybrid human embryos — warranting opportunities to augment embryonic
stem cell research. Trends Biotechnol., 26, 469-474.

11. Jaenisch R., Young R. (2008) Stem Cells, the Molecular Circuitry of Pluripotency
and Nuclear Reprogramming. Cell, 132, 567-582.

TpaHcreHHble pacTeHus.

1. Handbook of Maize. Genetics and Genomics. (Bennetzen J.L., Hake S. Eds.)
Springer, 2009.

2. Plant Gene Transfer and Expression Protocols. Methods Mol. Biol., 49, (H. Jones
Ed.) Humana Press Inc ,

3. Neumann K.-H., Kumar A., Imani J. Plant Cell and Tissue Culture - A Tool in
Biotechnology. Basics and Application. Springer, 2009.

4. Functional Organization of the Plant Nucleus. (I. Meier, Ed.), Springer, 2009. 5.
Cell and Molecular Biology of Plastids. (R. Bock, Ed.), Topics Curr. Genet., 19,
2007.

6. The Chloroplast. Interactions with the Environment. (Sandelius A.S., Aronsson H.,
Eds.) Sptinger, 2009.

7. Tzfira T., Citovsky V. (2006) Agrobacterium-mediated genetic transformation of
plants: biology and biotechnology. Curr. Opin. Biotechnol., 17, 147—-154.

8. Daniell H., Khan M.S., Allison L. (2002) Milestones in chloroplast genetic
engineering: an environmentally friendly era in biotechnology. Trends Plant Sci., 7,
84-91.

9. Bock R.. (2007) Plastid biotechnology: prospects for herbicide and insect
resistance, metabolic engineering and molecular farming. Curr. Opin. Biotechnol.,
18, 100-106.

10. Dafny-Yelin M., Levy A., Tzfira T. (2008) The ongoing saga of Agrobacterium—
host interactions. Trends Plant Sci., 13, 102-105.

PexoMOMHAHTHBIE AaHTHUTeJIA.
1. Therapeutic Antibodies. (Chernajovsky Y., Nissim A., Eds.), Handbook Exp.

Pharmacol., vol. 181, 2008.
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2. Logtenberg T. (2007) Antibody cocktails: next-generation biopharmaceuticals with
improved potency. Trends Biotechnol., 25, 390-394.

3. Hanson C.V., Nishiyama Y., Paul S. (2005) Catalytic antibodies and their
applications. Curr. Opin. Biotechnol., 16, 631-636.

4. Jain M., Kamal N., Batra S.K. (2007) Engineering antibodies for clinical
applications. Trends Biotechnol., 25, 307-316.

5. Stocks M. (2005) Intrabodies as drug discovery tools and therapeutics. Curr. Opin.
Chem. Biol., 9, 359-365.

6. Arbabi-Ghahroudi M., Tanha J., MacKenzie R. (2005) Prokaryotic expression of
antibodies. Cancer Metastasis Rev., 24, 501-519.

7. Fernandez L.A. Prokaryotic expression of antibodies and affibodies. (2004)
Curr.Opin. Biotechnol., 15, 364—373.

8. Dubel S. (2007) Recombinant therapeutic antibodies. Appl. Microbiol.
Biotechnol., 74, 723-729.

9. Cardinale A., Biocca S. (2008) The potential of intracellular antibodies for
therapeutic targeting of protein-misfolding diseases. Trends Mol. Med., 14, 373-380.

DjryopecleHTHbIE 0eJIKH.

1. Verkhusha V.V., Lukyanov K.A. (2004) The molecular properties and applications
of Anthozoa fluorescent proteins and chromoproteins. Nature Biotechnol., 22, 289-
296.

2. March J.C., Rao G., Bentley W.E. (2003) Biotechnological applications of green
fluorescent protein. Appl. Microbiol. Biotechnol., 62, 303-315.

3. Chudakov D.M., Lukyanov S., Lukyanov K.A. (2005) Fluorescent proteins as a
toolkit for in vivo imaging. Trends Biotechnol., 23, 605-613.

4. Ashby M.C., Ibaraki K., Henley J.M. (2004) It’s green outside: tracking cell
surface proteins with pH-sensitive GFP. Trends Neurosci., 27, 257-261.

5. Muller-Taubenberger A., Anderson K.I. (2007) Recent advances using green and
red fluorescent protein variants. Appl. Microbiol. Biotechnol., 77, 1-12.

6. Mathur J. (2007) The illuminated plant cell., Trends Plant Sci., 12, 506-513.

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOM CeTH
«AHTepHeT»

Hemvmun .M. Beenenue B MmosekyisipHyto ouosioruto. Kype nekiui.
http://nashaucheba.ru/v9151/npMimui_r.M. BBEJAEHUE B_MOJEKYISPHYIO _OUOJIOTHIO
._KypcC_JIeKIIMHU

http://window.edu.ru/resource/459/72459 JIsmeckas H.B. buoxumus u
MOJIEKYJISipHAast OUOJIOTHSI: Y4eOHO-METOUYECKUI KOMILIEKC (JIJ1s CTYJIEHTOB,
oOyuaronuxcs 1no cnenuaibHocTu "buonorus"). - 'opHo-Antaiick: PUO I'AT'Y,
2009. - 94 c.
http://www.freebookcentre.net/biology-books-download/Genomes,-2nd-edition.html
Molecular Biology. Brown TA. Oxford: Wiley-Liss; 2002.
http://gene.bio.jhu.edu/bm2whole.pdf

Genetics and Molecular Biology. 1993 by Robert Schleif
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http://www.web-books.com/MoBio/. Molecular Biology Web Book. Frank Lee -
Web Books Publishing , 2009.
http://www.ebook3000.com/Molecular-Cell-Biology--Seventh-edition 177391 .html

Molecular Cell Biology, Seventh edition, 2012.
https://app.box.com/s/cop2zfaSveeb2calgsje

Cell Biology, Genetics, Molecular Biology, Evolution and Ecology by Verma,
Agarwal.pdf 2005. Created Sep 05, 2012 by SCIENCE Pakistan (info).

Video:

molecular biology lectutes:
https://www.youtube.com/watch?v=yYIZgS-L.5Sc
https://www.youtube.com/watch?v=TnpCMgtDPgk
DNA Replication:
https://www.youtube.com/watch?v=DRBREVFL19¢
DNA Structure and Classic experiments:
https://www.youtube.com/watch?v=P-Ry4rRdDbk
Transcription and Translation:
https://www.youtube.com/watch?v=uBRdfsz_YB4

cDNA Libraries and Expression Libraries:
https://www.youtube.com/watch?v=zQfcPQpKZUk
Agarose Gel Electrophoresis, DNA Sequencing, PCR:
https://www.youtube.com/watch?v=YnF1b_Kqgf88
Basic Mechanisms of Cloning:
https://www.youtube.com/watch?v=CdAgzk5tQhs
DNA Replication Process:
http://www.youtube.com/watch?v=teV62zrm2P0
Translation:
http://www.youtube.com/watch?v=ztPkv7wc3yU
http://www.youtube.com/watch?v=WsofH466lgk
How Genes are Regulated: Transcription Factors:
http://www.youtube.com/watch?v=MkUgkDLp2iE
Regulation of Gene Expression:
http://www.youtube.com/watch?v=0cGmw YjfV8E
Gene Expression:
http://www.youtube.com/watch?v=EZRBfIBNKng
Prokaryotic Gene Expression:
http://www.youtube.com/watch?v=xsUax9U3qgpU
Eukaryotic gene expression:
http://www.youtube.com/watch?v=4IRI-hHOUUc
Gene Expression and Regulation:
http://www.youtube.com/watch?v=ee54queMJGM
How Methylation Silences Genes:
http://www.youtube.com/watch?v=29doT6Hf2MI
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Epigenetics: How Genes and Environment Interact:
http://www.youtube.com/watch?v=lcaQWSejufl

From the 'Genetic Code' to the 'Genetic Code":
http://www.youtube.com/watch?v=sotTz7daQDU

New Strategies for Decoding Genomes:
http://www.youtube.com/watch?v=NKhJtXkdMlc

Translation:

http://www.youtube.com/watch?v=5bLEDd-PSTQ

Hpto beppu: Anumanusi HeBUIUMOU OUOJIOTHH:
http://www.ted.com/talks/drew_berry_animations_of unseeable biology.html

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecreYeHust

WoS, Scopus (uudopmanvionnsie 0a3bl AaHHbIX), Genbank (06a3a HaHHBIX

reHOMHOTO cekBeHupoBaHus), KEGG (Be6-pecypc, 00beIMHAIOMMN P GMOTOrMIecKuX 6a3
JaHHBIX, Tae coOpaHa TeHOMHas, XUMHYecKas, (yHKIMOHanbHas W np. uHGOpManus, U
NpeqHA3HAYEHHBIA, NPEXAE BCEro, IS HMHTEPHPETAlUM JAaHHBIX TEHOMHOIO CEKBEHHPOBAHMS.
Pecypc mpexncTaBisieT COOOM IONMBITKY KOMIBIOTEPU3UPOBATH BCE JAHHBIE MOJEKYISPHOH H

KJICTOYHOU OHOJIOTHH).

VI. METOANYECKHUE YKA3ZAHHUSA 10 OCBOEHHUIO JUCHUITJIMHBI

Pexomenaauum no caMocTosiTeIbHOI padoTe CTyIeHTOB

CamocTrosTrenbHast paboTa CTYA€HTOB COCTOUT U3 MOATOTOBKH K NMPAKTUYECKUM 3aHATHUSIM,
paboThl HaJl PEKOMEHAOBAaHHOM JMTEpaTypol, MOJArOTOBKM INpPE3EHTALUil M 3alUThl pedepaTos,
pelieHns 3a1ad.

[Tpu opranuzanuu caMoCTOSITENIbHON paboThl MpernoiaBareib AOKEH YUUTHIBATh YPOBEHb
MOJATOTOBKU KaXXJOTO CTYyJIEHTa M MPEeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIpU
BBIMIOJIHEHUH ~ CaMOCTOSITeNIbHOW — paboThl.  IlpemonmaBaTens — gaer  KaxJIOMy — CTYICHTY
WHIMBUYyalIbHBIE U TU(epeHInpoBaHHbIe 3aJaHus1. HekoTopble U3 HUX MOTYT OCYIIECTBISTHCS B
rpymnmne (Hanpumep, MOAroToBKa AOKJIaa U Mpe3eHTalllH 10 OJHONW TeMe MOTYT JeJIaTh HECKOJIbKO
CTYJEHTOB C pa3JIeJIeHUEeM CBOMX OOS3aHHOCTEM — OJMH FOTOBUT HAy4YHO-TEOPETUUYECKYIO YaCTh, a

BTOPOI MPOBOJUT aHAJIN3 IPAKTUKN).
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33H3Hﬂﬂ AJIA CAMOCTOATEJIBbHOI'O BBINMOJTHCHU A

1. TeopeTuko-TUNONOTMYECKUIT aHANU3 MOAOOPKH TMEPUOJUYECKOW JUTEpaTyphl IO
n3ydaemMoit pucturinee. [1o mpopaboTaHHOMY MaTepHany JO0JKHBI OBITh MOATOTOBIECHBI 3
COOOIIEHUS B CEMECTP, KOTOPHIE BKIIOYAIOTCS B OOIIHMIA PEUTHHT TUCIUTUIHHEI.

2. CocraBnenne rijioccapus TCPMHUHOB I10 I/I3y‘laeM0ﬁ JUCHUIIIINHE.

3. [TonroroBka pedepara 1o Teme, NPEAIOKEHHON MPETIOAABATEIIEM UM CaMOCTOSITEIHHO
BBIOpAHHOM CTYIEHTOM M COIJIacOBaHHOM ¢ mpenojaBaTeneM. [Ipencrasienue pedepara B

BHUAC Hpe3eHTaHHﬁ C UCIIOJIb30BaHHUEM MyanHMeﬂHﬁHOFO 060py,Z[OBaHI/I${.

MeToanyeckue yKa3aHMIO K BBIIIOJHEHUIO pedepara
esan u 3agaun pedepara
Pedepar (ot nar. refero — noxmnaapiBaio, cOO0OIIal0) MpEACTaBIsET COOOM KpaTKoe
U3IIOKEHUE TMPOOIEeMbl MPAKTHUECKOTO MM TEOPETUYECKOro XapakTepa ¢ (HopMyIHpOBKOI
OTIpe/IeICHHBIX BBIBOJOB MO paccMarpuBaeMoii Teme. M30paHHast CTyieHTOM IpobiieMa H3ydaeTcs
U aHAIM3UPYETCS HA OCHOBE OJHOTO WJIM HECKOJBKUX HMCTOYHHKOB. B oTimume oT KypcoBou
paboThI, IpeACTaBIAIONIEH cO00M KOMITJIEKCHOE UCCIIEIOBaHUE MPOOJIEMBI, pedepaT HapaBiIeH Ha
aHallu3 OJHOMW WJIM HECKOJIbKUX HAyYHBIX padoT.
Lenamu pedepata SBISIOTCS:
® Pa3BUTHE y CTYJCHTOB HABBIKOB MOUCKA aKTyalbHBIX MPOOIEM COBPEMEHHOM
0OeIKOBOM OMOXUMMH;
® Pa3BUTHE HABBIKOB KPATKOTO H3IIOKEHHUs MaTepHala C BBIICICHUEM IUIIb
CaMBbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOUMBIX JIJISl PACKPBITUS CYTH MPOOJIEMBI;
® pa3BUTHE HABBHIKOB aHallM3a W3YYEHHOTO MaTepuana U (OpMyTUPOBAHUS
COOCTBEHHBIX BBIBOJIOB 110 BEIOPAHHOMY BOITPOCY HAYYHBIM, TPAMOTHBIM SI3BIKOM.
3aoauamu noocomosxu u 3auumuol pedepara sBISIIOTCA.
- HAy4YUTh CTYJCHTa MaKCUMAaJIbHO BEPHO MepeiaTh MHEHHUS aBTOPOB, HA OCHOBE padoT
KOTOPBIX CTYJCHT TOTOBUT CBOU pedepart;
- HAayYUTh CTYACHTa TPAMOTHO WH3JaraTh CBOKO IIO3WMIIMIO [0 AHATU3UPYEMOH B
pedepare npobieme;
- MOATOTOBUTh CTYACHTAa K MJallbHEHIIEMY YYacTUIO B HAydyHO — TIPaKTHUYECKUX
KOH(epeHIHsIX, CeMHHApaX U KOHKypcax;
- MOMOYb CTYACHTY OIPENeIUThCS C WHTEPECYIOUIel ero TeMoW, JalbHeuIee

PacKpbITHE KOTOPOH BO3MOKHO OCYILIECTBUTH IPU HAMTMCAHUH KYPCOBOM pabOTHI WK AUIIIOMA,
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- YSICHUTD JJIs1 ce0sl ¥ U3NIOKUThH MPUIHMHEI CBOETO coTrjacusl (HECoryiacus) ¢ MHCHHEM

TOTO WJIK HHOTO aBTOPA MO JaHHOM mpobieme.
OcHoBHBbIE TPeOOBaHMS K COlePKaHUIO pedpepaTa

CTyIeHT JOJDKEH WCIOIb30BaTh TOJILKO T€ MaTepuaibl (HaydHbBIE CTaThU, MOHOTpaduw,
MocoOusi), KOTOphIE WMEIOT NpPSIMOE OTHOIIEGHWE K u30paHHOW uM Teme. He momyckaroTcs
OTCTPAHECHHBIE PACCYKICHUS, HE CBSI3aHHBIC C aHAIM3UpyeMoi nipooiiemoii. Coneprkanue pedepara
JOJDKHO OBITh KOHKPETHBIM, MCCIENIOBAaThCS JOJDKHA TOJBKO OJHA NpobiieMa (JI0mycKaeTcs
HECKOJIBKO, TOJIBKO €CJIM OHHM B3auMOCBs3aHbl). CTylIeHTy HEOOXOIMMO CTPOro MpPUIEPKUBATHCS
JIOTUKU W3JIOKEHUs1 (HayaTh C OMNpEACNICHUS M aHajdu3a MOHATHM, MNEepeUTH K IOCTAaHOBKE
POOJIeMBI, TIPOAHAIM3UPOBATH MYTH €€ PEIICHUS U ClIeiaTh COOTBETCTBYIONINE BBIBOIBI). Pedepar
JOJKEH 3aKaHYMBAThCS BHIBOJIAMU IO TEME.

Pedepar nomxeH ObITh MpeACTaBICH B BUIE TPE3CHTAIIHH.

OO01ue TpedoBaHUs K IPE3EHTALUH:

e MIPE3CHTAIIMS HE JI0OJKHA OBITh MeHbIIe 10 ciaiiios;

e IEPBBIA JIUCT — OTO THUTYJIbHBIA JIMUCT, HAa KOTOPOM O0Os3aT€NbHO JOJKHBI OBITh
MIPeJICTaBJICHbI: HA3BaHUE MPOEKTa; (haMUIIHsI, UM, OTYECTBO aBTOPA;

e CIICAYIOMIUM CJANJOM TOJDKHO OBITh COJEp)KaHHE, T/ IMPEACTABICHBI OCHOBHBIC AITAIlbI
(MOMEHTBI) MpE3CHTAINH; JKeTATEIbHO, YTOOBI U3 COJEPIKAHMS MO THIEPCCHUIKE MOXKHO MEepenTH
Ha HEOOXOMMYIO CTPAHUILY U BEPHYTHCS BHOBb Ha COJIEpKaHUE;

e IM3alH-3PTOHOMHYECKHE TPeOOBAHUS: COUYETAEMOCTh IIBETOB, OIPAaHUYECHHOE KOJIHYECTBO
00BEKTOB Ha Claie, [IBET TEKCTA;

e MIOCJICIHUMH CJIaliJJaMy TTPE3EHTALUU JTOJKHBI OBITh TJIOCCAPUM U CITUCOK JIUTEPATYPHI.

Brictymienne mo pedepupyeMoil Teme He OKHO MpPEBBINATh 15 MUHYT, 5 MUHYT
JOTIOJTHUTEIBHO OTBOJUTCS HA BOIIPOCHI IO TEME.
Mopsaok cnaum pedepara U ero oueHka
Pedepar roToBuTCsS CTyAeHTaMHM B TEUYEHHE TPHUMECTpa B CPOKH, YCTaHABIMBAaEMbIE
MpenojaBaTelieM [0 KOHKPETHOM JUCUMIUIMHE, M CHAeTCs MPernojiaBaTeiiio, BeIylIeMy
JTUCIUILTAHY.

[To pe3ynpTaTaM TpPOBEPKH CTYACHTY BBICTABIISETCS OINPEIACICHHOE KOJIMYECTBO OAallIoB,
KOTOPOE€ BXOJHT B O0IEEe KOJIUYECTBO OANIJIOB CTYJEHTA, HAOpAHHBIX MM B TEUEHHUE TPUMECTpA.
IIpu omenke pedepara YYUTHIBAIOTCS COOTBETCTBUE COJCPKAHUS BHIOpAHHOW TeMe, YeTKOCTh
CTPYKTYphI paboThl, yMeHUE paboTaTh ¢ HAYYHOW JIUTEPATypol, YMEHHE CTaBUThH MpobiemMy u
aHATM3UPOBATh €€, YMEHHE JIOTHYECKU MBICIUTD, BIaJIcHHE MPO(PECCHOHAIBHONW TEPMHHOJIOTHEH,

IrpaMOTHOCTB HU3JI0OKCHUS.
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TemaTnka pedeparon
Tema 1. OcHOBHBIE JOCTUKEHUSI MOJIEKYJISIPHON OMOJIOTHH.
Pa6oTer HoGeneBckux naypeaTos.
Tema 2. 'eHbl M TeHOMBI.
OcHOBHBIE pe3yJIbTaThl TCHOMHOI'O CEKBEHUPOBAHUSI.
Tema 3. TpaHcreHHbI€e )KUBOTHbIE U PACTEHHS.

MGTO,I[BI MOJIYUYCHHUA U IPUMCHCHUE TPAHCI'CHHBIX OPIraHU3MOB.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
TV CHUTLIAHBI

MeTtoauyeckoe odecrnedeHne TUCHUNIUHBI:
Y4eOHO-TeMaTH4eCcKHil M1aH Kypca “MonexymnsipHas OMOJIOTHUS U TEXHOJIOTUS PEKOMOUHAHTHBIX

JTHK”.

TexHu4yeckue cpeacrsa odecrnedeHust JUCHUNINHBI:
1. Hoyt0yk, MmynsTuMeauitabiii mpoektop, I1K ¢ mporpaMmmubIiM obGecrieueHreM (TaKeThl
MPOrpaMM JJisl Pa3IMYHBIX TUTIOB MOJAECTUPOBAHU).
2. Cxema, WTIOCTPUPYIOIIAass OCHOBHBIE MPUHIUIEI (POPMHUPOBAHUS BTOPUIHOU CTPYKTYPHI
OEIKOoB.
3. Cnoco0sl yKIaIKi TPETUYHOU CTPYKTYphI OeKkoB. 3. UeTBepTuUHAs CTPYKTYpa
acnapTaTTpaHCaMHHa3bl.
4. T'paduueckue npeacTaBieHus: ypaBHeHUs Muxasnuca-MeHTeH.
5. HWnmroctpanus peryisiiiii CUHTe3a OeJIKOB Ha YPOBHE JJAKTO3HOT'O ONIEPOHA.

6. Homenxnarypa pepmentos. KomnbroTepHast 6a3a nanubix B lHTEepHeTe.
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[Tpunoxenue 1

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU S POCCUNCKOM ®EJEPALINN

denepanbHOE rOCYIapCTBEHHOS aBTOHOMHOE 00pa30BaTeNIbHOE YUPSIKACHUE
BEICIIIETO 00pa30BaHUs

«/la1bHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
JIBOY

IIKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLHINXCA

no aucuuIuinHe «MoJiekyJasipHasi 0M0JIOTHSI M TEXHOJIOTUsI PEKOMOMHAHTHBIX
JTHK»

Hanpaaenue noarorosku 06.03.01 buosorus

®opmMa NOATOTOBKH OYHAA

BnanusocTok
2019
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CamocrosrenbHas paboTa CTyIeHTa BKIIOYAET:

1) OMOIMOTEYHYO MM JOMAITHIOW PadoTy ¢ y4eOHOW U HayYHOU JINTepaTypO;
2) odopmiieHre 1a00paTOpPHBIX padoT

[Tops 10K BBITOTHEHHS CAMOCTOSTEIILHONW PabOTHI JODKEH COOTBETCTBOBATH

KaJICHAAPHO-TEMAaTUYECKOMY IIJIaHY JTUCUUIUINHBI, B KOTOPOM YCTaHOBJIEHA
MOCJIEIOBATEIHHOCTD MTPOBEACHUS MPAKTUUECKHUX (CEMUHAPCKUX ) 3aHITHH.

HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbl o IMCIOMIIJIMHE

Ne JlaTta/cpoxn Bup IIpumepHbie ®opma KOHTPOJIA
n/n BBINOJIHEHHS CaMOCTOSITEIbHOM HOPMBI
padoThI BpeMeHHU Ha
BLITIOJIHEHHE
1 Ha npoTsixkenuu Bcero IToaroroska K | 27 gac. [IpakTrueckue
Kypca HpaKTI/IquKI/IM 3aHATHA.
3agsaTuaM,  Pabora
HaJ
PEKOMEHIOBAHHOM
JIUTEPaTypoil.
3 B koHue 8 cemectpa IToaroroska K | 36 yac DK3aMeH.
9K3aMEHY

PexomMeHaaluu 0 CAMOCTOATEIHLHOM PpadoTe CTYACHTOB
JlabopaTopHble 3aHATHS MO JUCHUIUIMHE TPEOYIOT HE TOJBKO TEXHUYECKOTO
BBITIOJTHEHUS pa0OThl, HO U TEOPETUUYECKOW OTpabOTKHM Marepuaina. JlabopaTtopHsie
paboThl  JIOTUYHO CBSI3aHBI C  JIGKIIMOHHBIM ~ MaTepHalioM, T[OXTOMY Ha
COOTBETCTBYIOIIMX JIAOOPATOPHBIX PAa0OTaxX MPEAYCMOTPEHBl YCTHBIE OMPOCHI IO
BOITPOCAM K 2K3aMeHy (5 cemecTp) min 3a4eTy(6 ceMectp).

MeTtoauyeckue ykazaHusi K padorte ¢ JurepaTypoi

PabGoTa ¢ TekcTOM Hay4YHBIX KHUT M YYCOHHMKOB COCTOUT HE TOJBKO B MPOYTCHHH
Marepuansa, HEOOXOJUMO TPOBECTH aHAIM3, CPAaBHUTH HM3JIOKCHHE MaTepuaia B
pa3HbIX UCTOYHHKAX. [IpoaHanM3upOBaHHBIA MaTE€pUAl KOHCHIEKTUPYIOT, IPU 3TOM
HaJI0 U30eraTh MPOCTOTrO MEPEMUCHIBAHUS TEKCTOB 0€3 KaKUX-TH00 KOMMEHTApUEB U
aHanu3a.
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU S POCCUMCKOM ®EJEPALINU

denepanbHOE FOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPSIKACHUE
BEICIIIETO 00pa30BaHUsL

«/1aabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
JIBOY

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J ONEHOYHBLIX CPEJACTB

no qucuuniaude «Texnosorus pekomouHanTHbIX JTHK»
Hanpasienue noarorosku 06.03.01 buosorus

DopMa NOATOTOBKH OYHAS

BnanusocTok
2019
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MMacnopt ®OC

Koxa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIUH

OIIK-11 OCHOBHBIC TTIOHATHS; JOCTOMHCTBA U HEJOCTATKH

CIIOCOOHOCTBIO 3HaeT METOIOB COBPEMEHHOM OMOTEXHOIOTUH U

IPUMEHSATH HaHOOMOTEXHOJIOTUU
COBPEMCHHbIC Vaseer [IpUMEHSITh TEOPETUUECKUE 3HAHUS B PEIICHUN
MpEeCTaBICHHS 00 HCCIICIOBATEILCKUX 3134
OCHOBAax
OHOTEXHOTIOTHIECKHX U CoOBpEMEHHBIM NPEICTABIEHHEM O METOAX
OHOMEIMIIMHCKIX 5 Braxeer UCCIIEI0BaHMS HYKIIEMHOBBIX KHUCIIOT, OEJIKOB U
IIPOU3BOJCTB, ITCHHOU (epMEHTOB B GMOTEXHOJIOTUUECKUX U OMOMEIUIIMHCKHX
VHKEHEPUH, e
HaHOOMOTEXHOJIOT U,

OIIK-7 BIAJICHUC
0a30BBIMHU
IpEeJICTaBICHUSIMH 00
OCHOBHBIX

MonekynsipHO-0H0IOrHYECKHE OCHOBBI MEH/IEJIEBCKOTO
3Haer Y HE MEH/JIEJIEBCKOI'0 HACJIEI0BaHNUs, Pealn3aluu U
peryJiliiy reHeTUYecKo nHpopmanuu

HpI/IMeHﬂTI) TCOPCTUUCCKHUEC 3HAHNA B IIOMCKC U aHAJIN3C

Ymeer N o
3aKOHOMCPHOCTIX 1 COBpPEMEHHOI HayYHON HH(OPMALUK
COBPEMEHHBIX
JTOCTHIKEHHSIX TEHETUKH
¥ CEJIEKIIHH, O Bnageer OCHOBHBIMH TIOJIOKEHUSAMYI T€HOMUKH ¥ IPOTEOMHKH
b

rEHOMUKE, IIPOTEOMHUKE

[1IK-16 ['maBHBIE MOMCKOBBIE CUCTEMBI, OUOMIMOrpaduyecKkue

CIIOCOOHOCTBIO maer 0asbl JaHHBIX, K 0a3bl JaHHBIX OMOXMMHUYECKON U

YICIIONIb30BATh XMMHYECKOH MH(POPMAIIMH, JOCTYIHEIE B CETH
OCHOBHBIE TEXHHMYECKHE WHTEPHET
CpeACTBa MONCKA Vateer [Tonb30BaThCs MOMCKOBBLIMM CHCTEMAMU U

HAYYHO-OHOJIOTHUECKOM
uH(popMaluuy,
YHUBEPCAJIbHbBIE TAKETHI
TIPHUKJTATHBIX
KOMITBFOTEPHBIX
pOrpaMM, CO3/1aBaTh
0a3bl
AKCIIEPUMEHTAITLHBIX
OMOJIOTHYECKUX
JAaHHBIX, paboTaTh C
OMOJIOrHYEeCKOi
uH(popMaruei B
rI100aIbHBIX
KOMITBIOTEPHBIX CETIX

oubmuorpaduueckumMu 6a3aMu JaHHBIX

npobiieMaM

Brnazneer HaBbIKaMU cOCTaBICHUs OMOMIUTpadhUIECKUX
CITMCKOB, CPaBHUTEIHLHOTO aHAJIN3a JTUTEPATYPHBIX
Bnaneer HMCTOYHUKOB, COCTaBJICHUS pedepaToB U 0030pOB
JUTEPATYPHI 10 MOJICKYISIPHPO-OHOIOTHIECHM

Ne i/

Koutposmpyemsie
pa3aeJbl / TeMbl
AUCHHUILIMHBI

Koasbl u 3Tansl popmupoBanus
KOMITeTeH I

OueHoyHbIe cpeacTBa

TeKy Ul MPOMEXKYTOY
KOHTPOJIb Hasl
arrecranus
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Pasznen 1.Tema 1. |OIIK-7 3HAET YO Bompocs! k
OTanbl CTAaHOBJICHUS yMeeT 1P-1,10 9K3aMeHY
MOJIEKYJISIPHON BIIAJICCT

OnoJIoTHH KaK

HayKH,

JIOKa3aTeJIbCTBA

TEHETUYECKON PO

HYKJIEUHOBBIX

kuciaoT. CTpykTypa

u CBOMCTBA I1P-1,10

HYKJIEMHOBBIX

kuciort (1 gac.). Tema

2.

MaxkpomMoreKysipHast

crpykrypa JHK (1

4ac).

Pazgenr 1.Tema 3. 3HaeT YO Bonpocs! k
Pemnmukamus  JITHK Vmeer [1P-4 9K3aMeHY
(1 4ac). Tema 4. Briageer

[ToBpexneHue u | OIIK-7

penapamus JIHK (1 I[1P-4

gac).

Pasznen 1.Tema 5. 3HAeT YO Bormpocs! k
PexomOunamms yMeeT 9K3aMeHy
JHK M| G BIIAJICET

KPOCCHUHIOBEp a

gac).

Pasznen 1.Tema 6. 3HAeT YO Bormpocs! k
TpaHckpumnius yMeeT I1P-2,3,5,11 OK3aMEHY
npokapuoT (1 yac). Bnageer | [1P-2,3,5,11

Tema 7.

Tpanckpumnius

sykapuoT (1 wyac).

Tema 8. | TIK-16

['eneTnyeckui KoJ

u OmocuHTE3 Oe€JKa.

(1 4ac) .Tema 9.

Crpykrypa reHOMaA

(1 gac).

Pazgen 2. Tema 1. | OIIK-7 ;36 BBIE’S‘;};OGCHB}IIK
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OTanbl CTAHOBJIEHUS
TE€XHOJIOTUU
PEKOMOMHAHTHBIX
JHK kak Haykwu,
OCHOBHBIE
HaIpaBJICHUS
pa3Butus (1 gac).
Tema 2. TexHonorus
CO3JIaHUs u
PEKOMOMHAHTHBIX
JHK (1,5 gac.).

ITP-6

Pazpgen 2. Tema 3.
KiionnpoBanue
pPEeKOMOMHAHTHOM
JHK (1,5 4ac.).
Tema 4.
TpaHncrennbie
»uBOTHBIE (1 vac).

OIIK-7

YO

I1P-7

I1P-7

Bomnpocsr k
HK3aMEHYy

Pazpgen 2. Tema 5.
MonekynsipHas
JIMarHOCTUKA u
reHHas Tepanus
yenoBeka (1 gaca).
Tema 6.
TpaHncrennbie
pactenus (1 gac).

OIIK-11

3HacCT

YO

yMeeT

I1P-8

BJIagcCT

I1P-8

Bompocs! k
JK3aMEHY

Paznen 2.

Tema 7. Ilonyuenne
PEKOMOMHAHTHBIX
OeJIKoB B
MIPOKAPHUOTUUECKHUX
U DYKapUOTHYECKUX
cucremax (1 gac).
Tema 8.
Hampasnennbii
MyTareHe3 ¥ reHHas
WHXEHEpHs 0CTTKOB
(1 gac

OIIK-11

3HaACT

YO

yMeeT

ITP-9

BJIagcCT

I1P-9

Bomnpocs! k
AK3aMEHYy
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HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI

Koa n Jranbl GopMHUPOBAHUSA KPUTEepHUn NOKa3aTen
dbopMmysin | KOMEIETEeHIUMN
poOBKa
KOMIIETEeH
187071
OIIK-11 €MOHCTPHPYET IIpobaema
OcCHOBHBIE A papYy P
CIIO BJIaJICHUE packpsbiTa
MOHSITHS;
COOHOCTB MaTepuaioM MIOJIHOCTBIO.
JIOCTOMHCTBA U
10 JIEKUMOHHOTO [IpoBenen ananus
HEJOCTATKU
MIPUMEHSATH METOIOB Kypca u poOJIEMBI C
COBpPEMEHH | 3HAET . OCHOBHOM U MpUBJICYCHUEM
COBPEMEHHOM . .
BIE JOMOJIHUTENIHLHON | JOIOJHUTEILHON
OMOTEXHOJIOTHH
MIPEACTABII " JTUTEPaTypHI, JUTEPATYPHI.
eHus 00 3HAHUE U
HaHOOMOTEXHOI
OCHOBax MMOHUMAaHHUE
Oruu
OHMOTEXHOII TEPMHUHOB
OrMYECKUX Haer ApryMeHTHpOBaH
51 apryMEHTUPOBAaH | HOCTb U
onoMeauIl HBI OTBET MPHU HEMPOTUBOPEYUB
HHCKHAX pEIICHUY 3a]1a4 OCTb OTBETA,
IIpumeHnATH
MIPOU3BOJIC yeTKas
N TEOPETHYCCKHIE
TB, TEHHOM (dhopmMmynupoBKa u
WH)XEHEPHU eer SHAHMA B JIeMocTpanus
m peleHnn P
U, IPUYUHHO-
HCCIIEI0BaTEILC
HaHOOHOTE CIIE[CTBEHHBIX.
KUX 3a1a4
XHOJIOTHH, OtcytcTBHE
OIIIMOOKHU B
MPEACTABISIEMOM
nHpopmanuu
JHaer ApryMeHTHpPOBaH
CoBpeMEeHHBIM apryMEHTHUPOBAH | HOCTh U
MPEACTABJICHUE | HBIM OTBET MPU HEMIPOTHUBOPEUYUB
M O METOAax pelIeHUH 337124 OCTh OTBETA,
HCCIIeTOBaHUS yeTKas
HYKJIEMHOBBIX dhopmynupoBKa u
BJIAJICET KHCJIOT, OEJIKOB J€MOCTpALIMS
1 GEepMEHTOB B MIPUIUHHO-
OHMOTEXHOJIOTUY CJIEICTBEHHBIX.
€CKUX U OrtcyrcTBHE
OHMOMETUIIMHCKHU OIIIMOOKH B
X HEISIX MPEICTABISIEMOM
uH(pOopMaIU
OIIK-7 MonekynsapHO- | AEMOHCTPUPYET [Ipobrema
BJa OHMOJIOrHYECKUEe | BIaJCHHE packpsbITa
JIeHne OCHOBBI MaTepuaIoM MOJHOCTBIO.
0a30BBIMH | 3HAET MEHJIEJICBCKOI'O0 | JIEKIIMOHHOT'O [IpoBenen ananus
MIPEACTABI U HE Kypca u poOIIEMBI C
E€HHUAMU 00 MEHJIEJICBCKOIO | OCHOBHOM U MPUBJICYCHUEM
OCHOBHBIX HACJICAOBAaHUs, | JONOJHHUTEIBHON | JOMOIHUTEILHOM
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3aKOHOMED peanu3anuy u JUTEPATYPHI, JUTEPATYPBHI.
HOCTSIX U peryJsuu 3HaHUE U
COBPEMEHH IeHeTHUYECKON IIOHUMaHHe
BIX uHpopManun TEPMUHOB
JOCTHXKEH JEMOHCTPHUPYET Hcnonb3oBanue
AAX BJIaJIEHUE myOauKanui
TFeHETUKU MaTepuaIoM HEPUOINYECKUX
u JIOTIOJTHUTEIILHOM, | HAyYHBIX
[TpumensThH ’ YR
CeJIeKLUH, TOM YUCJIE U3JJaHUN KaK Ha
TEOpEeTUYECKHE .
0 AHTJI0SA3BIYHOM PYCCKOM, TaK
3HAHUS B .
IreHOMUKE, JUTEPaTypPhl, Ha aHIJIUIICKOM
IIOUCKE U
IPOTEOMH | yMEeT 3HAaHUE U SA3BIKAX, IPH
aHaJIn3e
Ke . MOHUMAaHUe HOJrOTOBKE K
COBPEMEHHOM
. TEPMHUHOB pabote Ha
HAYYHOH
CeMHHapax,
uHpopmarun
UCTIOJIb30BaHHE
aKTyalbHbIX U
pelleBaHTHBIX
NyJUKaun
Haer AprymeHTHpoBaH
apryMeHTHpPOBaH | HOCTb U
HBI OTBET HETIPOTUBOPEYHB
OCTb OTBETA,
qyeTKas
OCHOBHBIMU
dhopmMynupoBka u
MOJIOKEHUSIMU
BJIaJICET JIEMOCTpAIIHS
TeHOMUKH H
NPUYHHHO-
IPOTEOMHUKHU
CIICZICTBEHHBIX.
OtcytcTBHE
OLIMOOKH B
IpeCTaBIsIeMOit
nHpopmanuu
ITIK-16 I'maBHBIE Hcnons3yer Hcnons3zoBanue
CTI0 MIOUCKOBBIC TJIaBHBIC KakK
COOHOCTB CHCTEMBI, MIOUCKOBBIE PYCCKOSI3BIYHOI,
10 oubunuorpaduy | CUCTEMBI IPU TaK U
UCIIOJIb30B eckue 0a3bl MIOUCKE HAY4YHOU | 3apyOesxkHOM
aTh S NAHHBIX, ¥ 0a3bl | HHpOpPMAIHU JTUTEPATYPHI TIPU
OCHOBHBIE JTAHHBIX MOJITOTOBKE
TEXHUYECK OMOXUMHUYECKOM pedepaToB 1o
ue U XUMHYECKOM TeMaM
cpeacTBa uHpOpMaInHy, MPAKTHYECKIX
MIOUCKa JOCTYITHBIE B 3aHATHH
HAYYHO- CETH WHTEPHET
O6uonoruye Hcnons3yer Hcnons3zoBanue
CKOM [Tonp3oBaTbCs TJIaBHBIC aKTyaTbHBIXU
uHpopmarl MOVUCKOBBIMHU MIOUCKOBBIE pelieBaHTHBIX
u, cer CHCTEMaMH U CHCTEMBI TIPH HMCTOYHHUKOB
YHHUBEpCal M oubnmorpaduye | moucke HayyHOH | MHPOPMALIUH MIPH
bHBIE CKHMH 0a3amMu uHpopmaruu MOATOTOBKE
MaKeThl JTAHHBIX pedeparoB o
IPUKJIaJH TEMaM
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BIX MPaKTUYECKUX
KOMIIBIOTE 3aHATHI

PHBIX Hannune
nporpamm OOIIMPHBIX
C(I'_))S,I[EI:B&TB’ Braneer HpaBI/II:J)'IBHO,
0a3sl HABBIKAMH oopMIIeHHBIX
JKCIIEpUME COCTaBJICHIA ouodmmorpaduye
HTaJIbHBIX Oubumarpadute CKHX CITHCKOB K
Oouosornye CIMX CIIHCKOR, pedeparam 1o
CKIIX CPaBHUTEIHLHOTO TenaM
JAHHBIX, aamsa MPAKTUYECKHUX
paboTathb ¢ | BIajceT JITEPATYPHEIX 3aHATUN
- HUCTOYHUKOB,

cKoil COCTaBJICHUS

nHbopMall pedepaToB u

el B 0030poB

OBAILHLL JTUTEPATYPHI 10

< MOJIEKYJISIPHPO-

COMIILIOTE Oouonoruuecum

PHBIX npobaemMam

CeTsIX

MeToanueckune PEKOMEHIAIIUHA, OIIPECACTIAIONINE NTPOLUHCAYPHLI ONCHUBAHUA
Pe3yJabTaTOB OCBOCHHUA JTUCHHUILINHDBI

«OTAMYHO» BBICTABISIETCS, €CIM CTYJGHT B OTBETaXx HA BCE BOIMPOCHI
PK3aMEHa/3aueTa JaeT MpaBUIIbHBIE OTBETHI, JEMOHCTPHUPYET BIIAJICHHE MaTepUATIOM
JICKITMOHHOTO Kypca U OCHOBHOM W JIOTIOJTHUTEIbHON JINTEPATYPhl, 3HAHUE W IOHUMAHHC
TEPMHHOB, 3a4TEHBI Bce J1a00paTOpHbIE PabOTHI.

«XO0pOII0Y» BHICTABIIAETCS, €CIIU CTYACHT B OTBETaX Ha BCE BOIPOCHI KOHTPOJIBHOMN
paboThl 9SK3aMeHa/3adyeTa  JaeT MpaBUJIbHBIE OTBETHI, JIEMOHCTPUPYET BIAJCHHUE
MaTepuaaoM JIEKIIMOHHOTO Kypca U OCHOBHOM WM JOTOJHHUTEIHHOW JTUTEpaTyphl, HO HE
BCEr/la OTBETHl apryMEHTHpOBaHbl. He oTBewaeT Ha JOMONHUTENbHBIE BOMpPOCH. He
MMeEET 3aJI0JDKCHHOCTEH 110 JJa00opaTOpHBIM paboTam

«Y IOBNIETBOPUTEIILHO» BBICTABISIETCSI, €CIIM OTBETHI Ha BOMPOCHI dK3aMeHa WJIH
3aueTa HOCAT (PparMeHTapHBIA XapaKTep, OTBEThI HE BCErIa HOCIT JIOTHYECKUH
XapakTep, [JOIMyCKalTCs He TOoJHble (GOopMyIupoBKHM TepMuHOB. Ectpb 1-2
3aJI0JDKEHHOCTH 10 J1a00paTopHBIM padboTam.

«HeynoBiaeTBOpUTENTLHO» CTABUTCS, €CIIM CTYACHT HE BJaJIeeT MaTepUaoM IO
BCEM BOTPOCAM, OTCYTCTBYIOT JIOTHUCCKHE CBSI3H B OTBETAX.

OueHouyHbIe CpeaCcTBA IS POMEKYTOYHOM ATTeCTALUH
Bonpocsl k 3xk3aMeny

1. MokazatenbctBa reHetnueckoil ponu HK. Onbitel @. I'puddura Ha nHeBMOKOKKax, A. Xepuu u

M. Yeiiz Ha Oakrepuodarax u @penkens-Konpara ¢ Bupycom TabauHOi MO3auKH.
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2. IlepBuuHas CTpyKTypa HYKJIEMHOBBIX KucCIOT. Hykneotuasl, Hykiaeo3uabl, Tayromerpus
a30THCTBIX OCHOBaHMWI, aHTH- M CUH-KOH(OpMalMs NYpUHOB U MUPUMHAMHOB, KOH(pOpMaluu
caxapa.

3. [lpuniuns! ctpoenust JJHK. Cxema noavHyKI€OTHIHON LIENH, BHYTPUMOJIEKYJISIPHBIE CBSI3H.

4. Jlpoiinas crimpans Yorcona-Kpuka. [lapamerpsr ciupanu. A-, B- u Z- popmsr JIHK. Ctakunr-
B3aUMOJICHCTBUS, XYTCTUHOBCKUE CBA3U. CBepXCIupain3aiusi.

5. Otimmuusa mexny JIHK u PHK. Tunst PHK. ®ynxuun JIHK.

6. IIpaBuna Yapradgda. CrnenupuyHOCTh KOJIMYECTBEHHBIX COOTHOIICHUN a30THCTHBIX OCHOBAHHIMA
B HYKJIEMHOBBIX KHCJIOTaX.

7. Henatypauus neyxuenoudeynsix JJHK. IlnaBnenune JAHK, CBs3b ¢ HYKICOTHAHBIM COCTABOM.
I'unepxpomuslit 3¢ dext. KooneparuBHOCTH mporiecca.

8. Penarypauus JIHK. Ycnosus penarypamuu. Ilpumenenune merono JHK/JIHK u PHK/IITHK
ruOpuAn3aIHy.

9. I'enernyekuii koj. CBOMCTBA FEHETUYECKOTO KO/, MPOUCXOXKIECHUE U 3BOJIOHS, codon usage,
CUCTEMA 3aIKCH.

10. Tpanckpunums. [Ipunnunsr Tpanckpuniuu. [lonstue o6 omepone. [IpomoTop, Tepmunatop,
muctpoH. TTGACA u TATAAT (65ok [IpubHOBa) mOCI€10BaTENBHOCTH.

11. Dranel TpaHCKpUNUIMH, (QAKTOPbl M MHTUOMTOPHI TpaHCKpunuuu. CyObeIMHUYHBIA COCTaB
PHK-nonmumepass! E. coli.

12. Perynsiusi TpaHCKPUIIIIUK y MTPOKAPUOT: HETATUBHAS U MO3UTUBHAS UHAYKIWS, TO3UTHBHAS U
HEeraTuBHas penpeccusl.

13. Crpykrypa TtpancnoptHoii PHK, pa3HooOpa3zue mnepBUYHBIX W TPETUYHBIX CTPYKTYP.
Pexoraumus. Amunoanun-TPHK-cunTetassr (koaassl). [IpaBuna "wobble".

14. Crpykrypa pubocom. Ilpunnunel opranuzauuu. pPHK, Tumel u cTpykTypHas opraHu3zaius.
Karanutuueckue neHTpb puOOCOM.

15. Cunrtes Oenka ©Ha pubocomax. IlocmenoBarensHocts Illaiina-JlamerapHo. YcraHoBKa
MHUIMUPYIOIIETO KOJOHA, O0pa3oBaHME MENTHIHOW CBSA3M MeXIy (OPMUIMETHOHUHOM U
amuHoanmi-TPHK, Tepmunanus tpancisuu.

16. ®akrTopbl TpaHCIALWHU, MPUHIUNBI (YHKIMOHUPOBAHUS PHOOCOM, OCOOEHHOCTH Ipolecca
TPaAHCISALNN, OCHOBHBIE OTJIMYMSI CUCTEMBI TPAHCIISALUU Y SYKapuoT.

17. Tpanckpunuus y sykapuoT. Ctpykrypa sykapuotudeckoro resa. Tunel PHK-mommmepas.
Emuanna tpanckpunuuu, CAAT u TATA (6mok Xorhecca) mocieqoBaTeNbHOCTH, Oa3aibHbBIE
(akTOpbI TPAHCKPUIIINH, CailIeHCEepbl U SHXAHCEPHI.

18. Hndopmammonnas PHK (MPHK ). DOx3on-untponnas ctpykrypa. IIpomeccunr mPHK.

Hudopmodepst u nuapopmocomsl. Mansie PHK. Tumsl crutaiicunra.
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19. Pemmmkaums JHK. Ilpunmunsr permnukanumu. Origin. Perumkanuss no tuny 'riaaskos',
KaTsAuxcs Kojiel, D-netens.

20. ®depmenrtatuBHas cucrema cuHTe3a JIHK in vitro. JIHK-momumepaza A. KopuOepra
(xaTanutuyeckue aktuBHocTn). JJHK-MaTpuna. TouHoCTh perminkanuu.

21. Tononorus peruukauuu. benku Anboeprca, reiamnkassl, TonounsoMepassl. parmenTsr OKazaku.
JAHK-nonumepassl.

22. Pennukanus XpoMOCOM Y BBICHIMX OpraHusmoB. Pemnukon, nonuperuiukod. IIpoGiema
PEIIMKAMK KOHIIOB JIMHEHHBIX MOJIEKYJ (TeIOMEpPBI, TEI0Mepasa).

23. OcHoBHble penapabensHble noBpexaeHus JIHK u npunmmnel ux ycrpanenws. llpsmas
pemapammsi:  (oropeakTHBanms, permapamus O°  ANKHIMPOBAHHOTO TyaHWHA, —peraparis
OJTHOLIENIOYEeYHBIX pa3pbiBoB U All-cailTos.

24. Dxcuu3MOHHAs penapanys: BbIpe3aHue MOBPEKICHHBIX OCHOBaHMMH, BhIpE3aHUE HYKIICOTHUIOB.
@epMeHTBI penapanym.

25. TloctpermnukaTuBHas pemnapanus: pekomOuHammonHas W SOS pemapaunusa. buonormueckoe
3Ha4YeHUE penaparum.

26. Cucrema Mmoauduxanuu-pectpukiuu JHK. buonormueckas ponp merunupoBanus JJHK y
sykapuoT. GC-octpoBku. UIMIpPUHTHHT.

27. HecrabunbpHocTh TeHOMa. Knaccuduxamus MID. CriocoObl mepeMenieHusi TPaHCIO30HOB U
peTpoTpancno3oHoB. DddekTol, BbI3biBaeMble MI'D.

28. MonekynspHble OCHOBBI KaHIeporeHesa. Teopuu paka, oOpaTHash TpaHCKpUMIMSA, TeH p53,
arorTo3.

29. T'enernueckass pexkoMmOuHanus. ['omonormyHas pekoMOMHaUMs (SKOTHUIHMYECKas), MOJEIb
Xomnunes.

30. Tl'enermueckass pexkoMOuHaIMs O€3 TOMOJIOTHM: CcalT-crenduueckas, TPAaHCIO3ULIUN U
HE3aKOHHasl.

31. Opranuzanus reHoMa BBICIIUX OpraHu3MoB. M3oxopsl, mapanokc BeauuuHbl C, IPUYUHBI U
CIIEICTBUS N30BITOYHOCTH SYKAPHOTHUECKOTO FeHOMA.

32. TloBropsroumecs TMOCIEIOBATEIBHOCTH. bBBICTpBIE  MOBTOPHI, yMEPEHHBIE IMOBTOPHI,
YHHUKaJIbHbIE MOCIEI0BAaTEIbHOCTH. PeTpoaieMeHThI.

33. Knaccuduxamus resos. I'ensl "gomamnHero xo3sictBa" u "pockoun'"; yHUKallbHbIE T€HBI CO
CMEeLUANBbHBIMU U OOIUMH (DYHKIMSIMUA, MHOKECTBEHHBIE CIPYNITUPOBAHHBIE U PACCESTHHBIC TCHBI.
34. KoMmakTHOCTh reHoOMa 3yKapHoT. OO11ast XapaKTeprUCTUKA TUCTOHOB. Y POBHU KOMIIAKTU3ALIUU

JAHK. ApxuTekToHUKa siapa.
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33. MonekynspHO-OHOIOrHYecKre OCHOBBI BO3HUKHOBEHUS KM3HM Ha 3emie. ['mmoressl, Teopus
Oouworod3a, OenkoBo-koariepBaTHass Teopuss Omnapura, Mwup PHK kak mnpemmecTBeHHUK
COBPEMEHHOM JKU3HHU.

34. I'ennas nHXeHepus: oOIIMe MPUHIUIIBI CO3IaHUs peKOMOMHAHTHBIX MoJiekyn JTHK. @epmeHThI
U METO/Ibl, UCIIOJIb3YEMbIE B TEHHON MH)KEHEPUU. BEKTOPHI KJIOHUPYIOLIUE U SKCIIPECUPYIOLIHE.

35. bubnnoreku reHoB. dusnueckoe U reHeTUIECKOE KapTUPOBAHMUE.

36. MonekynspHble METOAbl TUATHOCTHKHU 3aboieBaHuil. ['eHoTepanus W MEepCHeKTUBBI MeHHON
KOPPEKIMH HACJIEICTBEHHBIX 3a00JIeBaHU.

37. TpaHcreHHble KUBOTHBIE, [IOJIyUeHUE U IIPUMEHEHUE. TpaHCreHHbIE pacTeHus, MOIYYEHHE U
IIPUMEHEHHUE.

38. HanpaBnenusiii MmyTareHes. [ eHHas HH>KeHEpHs OEJIKOB.

39. OnTUMH3aIUH SKCIIPECCUH T€HOB B MPOKAPUOTHYECKUX CHCTEMAX.

40. DykapuoTHYECKHE CUCTEMBI IIOJTyYEHUS! pEKOMOMHAHTHBIX OenKkoB. [lomyueHne koMMepueckux

IMPOAYKTOB C IOMOLIBIO peKOM6I/IHaHTHI)IX MUKPOOPraHu3MoOB.

TecToBBIC 3a1aHUA
Tect 1.Cunres 0ejka

1) Vkaxwure nmocineqoBaTeabHOCTh CTaJANN CUHTE3a OenKa:
. THULIHAAIMS puOOCOMAJIBHOTO LIUKJIA;

. IOCTTPAHCIILIUOHHBIN MPOLIECCHUHT;

. TPAHCKPHUIILUS;

. DJIOHTanus pudOCOMAIBHOIO IMKIIA;

. TEpMUHaLUs puOOCOMaIbHOIO LIUKJIA;

AN N BN W N -

. IOCTTPAHCKPHUITLIMOHHBIN MPOLIECCUHT.

2) YKaxwuTe Mocaea0BaTeIbHOCTh HOMEPOB MPOIECCOB, HAYIIUX Ha HAYaJIbHON CTaNH
AJIOHTAITUN PYKAPHOTUYECKOTOPUOOCOMAIBHOTO IUKIIA:

. IENTU/IHAS CBSA3b 00pa3yeTcs MpH yYaCTHH MEeNTUAMITpaHc(epasbl, 00pazyeTcs TUIEnTH I,
. B A-caiite HaxoauTcs MmeTnoHUI-TPHK;

. B P-caiit npucoenunsercs nepsas amunoami-TPHK, coequnennas ¢ ®3-1 u I'TO;

. TPHK TepsieT cBsi3b ¢ aMUHOKUCIIOTHBIM PaIMKAJIIOM U MOKUJAET P-caiT;

Dn B~ W N =

. IenTUAUATpanciokaza, ®I-2 u sueprus ' TO ygacTByeT B nepemerieHu pudocomsl Ha |
TPUILIET;

6. B A-caiiT npucoenuHsierca Bropas amuHoanmi-TPHK;

7. A-CaliT CTAaHOBUTCSI CBOOOTHEIM.

3) VYkaxute HEOOXOIUMBIE YCIOBUS JUISI TPOLIECCa TPAHCKPUITLIUH.
A. Marpuna:
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. pPHK;

. TPHK;

. uPHK;

. JHK;

. aMUHOKHCIIOTBI;

. IOJIMIENTHU.

. CyOcTpatsl:

. MOHOHYKJIEOTH/IbI;

. Q30TUCTHIE OCHOBAHMS,

. Hykieo3uarpudochatsr;

. I€30KCUHYKIIC03UATpUpoCchaThI.
. UcTouHuKH SHEpruUn:

. sHeprusg runposnza ATO;

. sHeprus ruaponuza ['TO;

. DHEprus cyoCTpaToB.

. DepMeHTHI:

. AHK-nmonumepasa;

. JHK-npaiima3a;

. AHK-3aBucumas PHK-nommmepasa.
. benkoBsie hakTOpBHI:

. U aKTUBALUU (DEPMEHTOB;
. JUIsl TS pPMUHALIMY POLECCa;
. HE HYXKHBI;

. ISl y3HaBaHUs IIpanMepa.

. Mecro cuntesa:

. A7pO;

. MUTOXOHJIPUH

N — MmN~ WN = WD~ @O, WD~k WD =

4) IlepBUYHBIMTPAHCKPUNT — 3TO:

1. coequnenue PHK c¢ 6enxom B iuToruiasme;

2. THK, cuHTe3upoBaHHas MOIYKOHCEPBATUBHBIM METOJIOM;

3. coBokynHocTb Beex BuaoB PHK, cuHTe3npyeMbIxX B cTaauy TpaHCKPUIILINN;
4. PHK, nonydeHnHas B pe3yiabTaTe MOAU(PHUKALUN KOHIIOB MOJIEKYIIHI.

5) B monexyne JIHK ne comepxxurcs:
1. anenwun;

2. THMUH,;

. ypamu,

. TYaHWH;

. pubo3a;

. UTO3MH;

N N L AW

. Ie30KCcHpru003a

6) IlocTTpaHCKPUIITMOHHBINA MPOIIECCHHT BKJIIOYAET B CEOSI:
1. momudukamnmro 5- u 3-koH10B Beex BuaoB PHK;
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2. mogudukarmio 5- u 3-kouros u-PHK;
3. MonudUKAIIO a30TUCTHIX OCHOBAHUM;
4. penaparuto u-PHK, t-PHK, p-PHK;

5. craiicuHr u cimBanue ocratkoB PHK.

7) IIponecc cunteza PHK na matpune JIHK HazpiBaercs:
1. perunkanus;

2. TpPaHCKPHUIILIUS;

3. TpaHCHsAIus;

4. peKOTHULIUS.

8) IlpocTpaHCTBEHHOE COOTBETCTBHUE (JIOTIOIHUTEIBHOCTh) A30TUCTHIX OCHOBAHUI JPYT APYTY
B MOJICKYJIaX HYKJIEMHOBBIX KHUCIIOT OCYIIECTBIISCTCS 110 IPHHIIHITY:

1. KOOTIepaTUBHOCTH;

2. KOMIUIEMEHTapHOCTH;

3. KOIUTaHAPHOCTH.

9) Pubocomansnast PHK — sto:

1. HOMMHYKIIEOTHTHAS LIETTh, KOTOPAst ABISETCA MHCTPYKIMEH st COOPKU MENTHIHON ey Ha
pubocome;

2. NOJMMHYKJICOTH THAS [IETTh, KOTOPasi B KOMILIEKCE ¢ OeJTKaMU HETTOCPEICTBEHHO CBsI3aHa C
peanu3alyell TeHeTHUECKOW NH(POPMALIUH TTPH CUHTE3€ MENTHIHBIX CBS3CH;

3. Gosblias U Masnasi cyObeAMHUIBI PUOOCOM;

4. cTpyKTypa, obecreunBaromias cnenuduuecKyro peakiinio CHHTEe3a BEIIECTB B KIIETKE.

10) Co3peBanue u-PHK Bximrouaer B ceOs:

. MoAuUKAIUIO 3-KOHIIA — CIJIAHCHHTOJINTO/ICHUIIATA;

. IPUCOEIMHEHNE K 5-KOHIlY METUITUPOBAHHOTO I'yaHUHA;

. OTPaHUYEHHBIH MPOTEOIIU3;

. K9IIUPOBaHUE 5-KOHIIA;

. MonuduKaIys 3-KOHIa IPUCOSTUHEHNEM OJIUT0aICHUIATA;
. K9IIMpOBaHUe 3-KOHIIA.

AN LD AW~

8. UHULIUMPYIOIIUE KOJOHDI
) TYT
2) VTA
3) VAA
4) AYT
5) VAT
6) VVY
7) AAA

9. TEPMUHUPYIOIINE KOJIOHBI
)TYT

2) ¥YT'A

3) YAA

4) AAA
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5) YAT
6) YYY
7) AYT

10. ITPU ITPOLIECCHUHTI'E PHK HA 3’KOHIIE MOI'YT JJOBABJIATBHCA
ITOCJIEHOBATEJIbBHOCTHU

1) mommC

2) moauA

3) momuT

4) nonul’

5) monuU

11. JIHK PA3PYIIIAETCS ITPY BO3JIEVICTBUM
1) yaeTpadwuonera

2) PHK-a3b1

3) TpurncuHa

4) mpoTenHasbl

5) AHK-a3wr1
6) dbenona

12. PEIIVIMKOH UMEET
1) 2 TOYKH UHHUITHAITTT

2) 2 TOYKH TSpMHUHAIINH
3) 1 Touky TepMUHALUU
4) 1 TOYKY MHAITAAIIAN

13. HAUBOJIEE UTHTPOHMPOBAHBI 'EHbBI
1) IMMYHOTJIOOYTMHOB
2) TUCTOHOB

3) IpPHK

14. XUMUYECKHI COCTAB PUBOCOMBI
1) PHK

2) IHK

3) 6enku

4)7Zn

5) Fe

6) Ca

7) Mg

15. OCHOBHBIE ITPUHIIAIILI PEITVIMKALTNN
1) KOHCEepBAaTUBHOCTh
2) NOAYKOHCEPBAaTUBHOCTD
3) mapasuieabHOCTh MaTPUILIBI M HOBOM LieTn
4) aHTUNIAPAIIENBHOCTh MaTPHIIBI U HOBOH 11eNH

OBBE/IMUTE KPY>XXKOM HOMEP ITPABHNJIbBHOI'O OTBETA:

1. TIPU OBPATHOM TPAHCKPUIIIIMU 3ATPABKAMU CIIYXKAT
1) pubocomansasie PHK

2) tpancnoptHble PHK

3) marpuunsie PHK
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4) opnouenodeunsie JJHK
5) nasyuenoueuynsie [JJHK

2. KOOAKTOPOM JJHK-ITOJIMMEPA3GI ABJISAETCA
1) Fe
2)Zn
3) HAJ1®
4) Mg

3. Y1 CJIO HYKJIEOTUOB, IIOJIMMEPU30BAHHLIX 3A 1 MUH ITP1 OCHOBHOM
CHUHTES3E IHK Y I[TPOKAPHUOT

1) 50

2) 1000

3) 15000

4. CUTMA-®AKTOP PHK-TIOJIMMEPA3bI HEOBXOJAUM J1JIA
1) KaTanTUTUYECKOM aKTUBHOCTHU (hepMeHTa
2) pacnio3HaBaHMs CTAPTOBON TOYKH U MPOYHOTO CBSI3bIBAHUS

5. NOCJIEAOBATEJIbBHOCTb ITPOMOTOPA
1) Tpanckpubupyercs
2) HE TPaHCKpUOUpYyeTCs

6.Y [TIPOKAPUOT TPAHCKPUIILINA
1) MOHOLIMCTPOHHAS
2) NOMMUUCTPOHHAS

7.Y OVYKAPUOT TPAHCKPUIILIA
1) MOHOIIUCTPOHHAS
2) NOJUIUCTPOHHAS

8. TEHETMYECKUII MATEPHAJI BUPYCA CITUJIA
1) JHK

2) PHK

3) 6emox

9. TUPA3A ITPEBPAIIIAET /IHK B
1) KONBIIEBYIO 3aMKHYTYIO MOJIEKYILY 0€3 CBEpXBUTKOB

2) cBepxcnupalb

10. DHEPTUS AT® HYXXHA J1JI51 PABOTBI TOITION3OMEPA3BI
11
2) 2 (rupasbl)

11. PEAYIIVNIMKALIMS JHK UJET 110 ITYTU
1) KOoHCEepBAaTUBHOMY
2) DOIYKOHCEPBATUBHOMY

12. ITPU PETUIMKALIMU PACTYIIIAS LIETIb U MATPULIA
1) mapamiensHbI
2) aHTUIapaJICIbHbI
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13. UTHTPOHBI UMEIOT I'EHbBI
1) npokapuor

2) 5yKapuoT

14. DPAI'MEHTHI OKA3AKU CHIMBAIOTCA B HEITPEPBIBHYIO HUTDH
1) AHK-nonumepasoit

2) JHK-nuraszou

3) AHK-a3oii

4) Tenomepasoi

15. TIOMUMO BEJIKOBBIX EJJMHUIL] TEJJOMEPA3A COJIEPYKUT
1) PHK
2) THK

16. TEJIOMEPA3A HE PABOTAET B KJIETKAX
1) »>MOpHOHATBHBIX
2) OIyXOJIEBBIX
3) audbdepeHIMPOBAHHBIX COMATHYSCKUX

17. IHK B BUJIE KATEHAHOB HAXOAUTCSA B
1) xpoMocomax
2) MATOXOHJIPHIX
3) snrcomax

18. PUBOCOMAJIbHA A PHK TTPU ®U3NOJIOT'MYECKUX YCIIOBUAX HAXOJUTCS B
BUJE COJIA
1) Ca
2) Mn
3) Mg
4) Fe
5)7Zn

19. ACCOIIMALIMA PUBOCOMAJIBHBIX CYBUACTUL HEOBPATUMA C HAYAJIOM
1) mpoueccunra

2) TpaHCISIUU
3) TpaHCKPUIIIIUH

20. TEPMUHUPYIOIIUE KOJOHBI CHUTBIBAKOTCA
1) tpPHK
2) 0enKoM

21. IIEPBAA AMHWHOKUCJIOTAIIPU CUHTE3E HEHTHZIHOPI LEIN
1) cepun
2) TUPO3HH
3) bopMHIMETHOHUH

22. CAMBIE D®®EKTUBHBIE 13 U3BECTHBIX ITPOMOTOPOB UMEIOT
1) 6akrepuodaru

2) 6akrepun

3) mpocreiimme

4) Bogopociu

5) yenoBex
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23. I[1PY CIJIAMCHHIE B YIEP)KAHUU SK30HOB B HEITOCPEJICTBEHHOM
BJIN30CTU APYT K APYT'Y YUHACTBYIOT MOJIEKVYIJIbI

1) rereporeHHOM HU3KOMONICKYIgspHoii PHK

2) GenkoB

3) p PHK

4) nuapopmanronnoir PHK

24. TIENTUNII-TPAHC®EPA3HBIM YYACTOK HAXOJIUTCS HA CYBUYACTULIE
1) GonbioN
2) Masoi

54.3A CIIELIU®UYECKNI BBIBOP COOTBETCTBVYIOILEN AMUHOALINII-
TPAHCIIOPTHOI PHK OTBEYAET CYBYACTULIA

1) manas

2) Oonbmas

25. B [IOJIHOM PUBOCOME M-PHK 3AXKATA MEXY JIBYMS CYBUYACTHULIAMU,
BYZIVU CBS3AHA C KOHTAKTUPYIOIIEN [TOBEPXHOCTBIO CYBUACTULIBI

1) mason

2) OONbIIOH
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