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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



(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 Gl;

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:/lwww.studentlibrary.ru/book/ISBN9785970437230.html

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

6. Andrusenko, S. F. Biokhimiya i molekulyarnaya biologiya [Elektronnyy
resurs] : uchebno-metodicheskoye posobiye / S. F. Andrusenko, Ye. V. Denisova. —
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.
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AHHOTauMs K pado4eil mporpaMMe JUCHUTINHBI
«MoJekyJasipHasi 0uosiorusi M TexHosiorusi pekomounanuu JHK»

Huctumnaa «MoutekyJisipHass OMOJIOTHSL M TEXHOJIOTHS. PEKOMOWHAHTHBIX
JIHK» mpennasHaveHa il CTYIEHTOB 4 Kypca, OOYYaromuXCsl 1O HaIpaBJICHUIO
06.03.01 «buoaorusi». Ob6pazoBatenbHas nporpamma «buonorus». OTHOCUTCS K
b1.B — BapuatuHoii yacts (b1.B./IB.11.02).

JMucunminHa «MoJieKkyJIsspHass OHMOJIOTHSI M TEXHOJIOTHSl PEeKOMOMHALIUM
JHK» BxoauT B OJIOK AMCUMIUIMH IO BBIOOPY CTYJIEHTOB BapUaTHUBHOW YacTu
MPO(ECCHOHATIBHOTO LIUKIIA.

OOmass TpPyJOEMKOCTh OCBOEHMSI JHUCLUUIUIMHBI COCTaBIs€T 3 3a4yeTHBIC
eauHupl, 108 yacoB. Y4eOHBIM IJIaHOM MPELYCMOTPEHBI JIEKIIMOHHbBIE 3aHATHS (18
JacoB), npakThdeckue 3aHATHS (18 wdacoB), mabopaTtopHble paboTel (9 Yac)
camocrositenbHas pabora (63 dwaca, B ToM umcie 36 4YacoB Ha IMOJTOTOBKY K
sK3aMeHy). JJucumimna peanusyercs Ha 4 Kypce B 8-M ceMmecTpe.

CopnepxaHne JUCUUIUIMHBI OXBATBIBAECT CIEAYIOIIUMHA KpPYr BOIPOCOB IO
W3YUYEHUIO MOJIEKYJISIPHBIX OCHOB KU3HEAEATEIbHOCTH KIJIETKH, BKIOYasl MEXaHNU3MbI
TakuX (PyHJIaMEHTAIBHBIX MPOIECCOB KAK PEIUIMKAIUs, TPAHCKPUIILIMS, TPAHCIISIIUS
n penapauus JIHK B 11po- u 3ykapuOTHYECKUX OpPraHU3Max, OCHOBHBIE MPUHLIMIIBI
nosyyeHus: pekomonnantaeix JJHK.

[IpenonaBanue Kypca CBSI3aHO C JPYTHMH KypcamMH TOCYJapCTBEHHOIO
oOpasoBarensHOTO CcTaHiaprta: ‘“buonormueckas xumus’, “Mukpobuonorus”,
“O06mast Ouosorust KJIETKM M ONMUpaeTcs Ha ux cojepkanue. Kpome toro, cTyaeHt
JOJDKeH MMEeTh 0a30Bble 3HAHMS MO JUCHUIUIMHAM «MareMaTH4yeckrue MeTOAbl B
ouonoruny», « MHPopmMaTrKa U cCOBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHUNY.

JucuuninHa HampaBlieHa Ha (QOPMUPOBAHUE OPUEHTALMUM CTYACHTOB B
CYILTHOCTH HYKJIEHMHOBBIX KHCIIOT, CTPYKTYPHON OpraHM3alid U MEeXaHU3Me paboThl
ATUX NPUPOIAHBIX BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH, HCIOJb30BAHUM dTUX 3HAHUIM
B HAYYHOM, IPOU3BOJACTBEHHOU U NEAATOTUYECKON IEATEIBHOCTH.

Heawb npenonaBanus kypea « TexHomorust pekomObuHantueix JIHK»: Ha ocHOBe

COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU U PYHKIHUAX HEPETYISIPHBIX



OounononumMepoB (0ETKOB U HYKJIEHHOBBIX KUCIIOT) CHOPMHUPOBATH Y CTYJACHTOB
IOHMMaHUE MEXaHNU3MOB XpaHEHUs, IEPEAAYN U peann3alii FreHeTHYECKOM
MH(pOpMaIuH, KaKk OCHOBE ()yHKIIMOHUPOBAHUS KUBOU KIIETKH, TEOPETUUECKOE
npecTaBiIeHre 00 OCHOBHBIX METO/IaX T€HHOM WHKEHEPUH, a TAK)KE HABBIKOB
IPAKTHYECKOT0 IPUMEHEHUS MOJIEKYJISIPHO-OMOJIOTMYECKUX 3HAHUN B 00J1aCTH
HKCIIEPUMEHTAILHONU OMOJIOTHH U OMOTEXHOIOTHH.

3apaum:

1. 3HaTh OCHOBHBIE 3Talbl PA3BUTHUS MOJIEKYJIIPHOU OMOJIOTUU U TEXHOJIOTUU

pekomOuHanTHbIX JJHK;

2. UMETh NPECTABJIECHUE O MIPUHIIUIIAX CTPOCHUS U OCHOBHBIX (DYyHKIUIA

HEPETYISIPHBIX OMOTIOINMEPOB;

3. 3HaTh NPUHIUIIBI U ATATBI PETUIMKAIIH, TPAHCKPHUIILIUHU, TPAHCIIALUN U X

PEryJSILIMY Y IPO- U DYKAPHUOT;

4. oBNIAAETh CUCTEMOM 3HAHUIN 00 OpraHU3ali FreHOMa YYKapHuoT U

MOJIEKYJISIPHBIM OCHOBaMH KaHIIEPOT€HE3a;

5. 3HaTh HAy4YHbIE OCHOBBI TeXHOJIOTHH pekomMOuHanTHBIX JIHK, nmepcnexkTuBsl u

npobsiembl 6e3omacHocTH ['U;

6. uMeThb TMpeAcTaBlieHHEe OO0 OCHOBHBIX HAaNpaBJICHUSIX COBPEMEHHOM

TexHOoJIoTuH pekoMOuHaHTHBIX JIHK.

Jig  ycmemHoro u3y4eHHs JUCHUIUIMHBI «MomnekyspHas Ouoiorus u
TexHojoruss  pekomOuHanTHeix JHK» y  oOyuarommumxcst  qomkHBI — OBITH
c(hOpMHUPOBAHEI CIEAYIONINE TPEABAPUTEIHHBIC KOMIICTCHITUHN

*OK-12 CHOCOOHOCTh K KOMMYHHUKALIUK B YCTHOM U MUChMEHHOU (hopmax
HA PYCCKOM M HWHOCTPAHHOM S3BIKaX MJIsA PEIICHUs 3alad MEKIUYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOICHCTBUS

*OK-14 CIIOCOOHOCTH K CAMOOPTaHU3alUK U CaMOOOPa30BaHUIO

* OIIK-4 CHOCOOHOCTh ~ MPUMEHSATh  NPUHLMIBI  CTPYKTYPHOH U
(GYHKIIMOHATBHOW OpraHu3alii OMOJOTHYECKHX OOBEKTOB M 3HAHUE MEXAaHU3MOB
rOMEOCTATUYECKON PEeryJsliug; BIaJeTh OCHOBHBIMH (DU3HOIOTUYECKUMH METOAaMU

dHaJIn3a U OIICHKH COCTOAHUA ) KNBBIX CUCTEM



[Inanupyembie pe3ynbTaThl OOY4YEHHsS] 1O JaHHOW JUCIHUIUIMHE (3HAHUS,
YMEHUS, BJIAJCHUS), COOTHECEHHbIE C IUIAHUPYEMBIMU PE3YJIbTaTaMH OCBOCHUS
0o0pa3oBaTeNbHON MPOTPaMMBbl, XapaKTePU3YIOT ATanbl (POPMUPOBAHUS CIIETYIOUTUX

KOMITETCHIINHA (OOIIeKYyIbTypHBIE/ ob0mmenpodeccrnonanbubie/ TpodeccuoHambHbIC

KOMITETEHITUU (3JIEMEHTHI KOMITETEHITN)):

Koa u popmyiupoBka Aranbl GOPMUPOBAHUS KOMIIETEHIIUH
KOMIICTeHI[UH
OIIK-11 OCHOBHBIC TTIOHATHS; JOCTOMHCTBA U HETOCTATKH
CIIOCOOHOCTBIO 3HaeT METOIOB COBPEMEHHOM OMOTEXHOIOTUH U
IPUMEHSTh HaHOOMOTEXHOJIOTHU
COBPCMCHHBIC [IpYMEHSATH TEOPETUYECKHUE 3HAHUS B PELIEHUU
MpeCTaBICHHs 00 Ymeer HCCIIE0BATENbCKUX 3a1au
OCHOBAx
OHOTEXHOJIOTMYECKUX CoBpEeMEHHBIM IPEACTABICHHEM O METOAAX
OHOMEMIMHCKHIX WCCIIEOBAHMS HYKIEUHOBBIX KUCIIOT, OEJIKOB U
IPOU3BOJICTB, F€HHOH Brianeer (GepMEHTOB B GHOTEXHOJIOTUUECKUX U OMOMEIUIIMHCKHX
VHKEHEPUH, Lemsx
HaHOOMOTEXHOJIOT U,

OIIK-7  BiageHue MoJieKyaIpHO-OHOIOrHYECKUE OCHOBBI MEHIETIEBCKOTO
0a30BBIMH 3Haer ¥ He MEHJIEJIEBCKOTO HACIIEN0BAHMS, PEATM3AlNH 1
IPEICTABIEHUAMH 00 PEryJISIUK TeHETUYECKON HH(OPMALUK
OCHOBHBIX [TpuMEeHATh TEOPETHUECKHE 3HAHUS B TIOMCKE U aHAIM3E
3aKOHOMEPHOCTAX 1 Ymeer COBPEMEHHOI Hay4YHON HH(OpPMaUK
COBPEMEHHBIX
JIOCTHKEHUSAX T€HETUKU
W CeIeKIIHN, O Brianeer OCHOBHBIMH TIOJIOKEHUSMHU T€HOMUKH M TIPOTEOMHUKHI
reHOMUKE, IPOTEOMUKE

I1K-16 ['maBHBIE TOMCKOBBIE CUCTEMBI, OMOMIHOrpaduueckue

CIIOCOOHOCTBIO 3naer 0a3nl JaHHBIX, U 04356l JAHHBIX OMOXUMHYECKOU U
UCIIONIb30BATh XUMHUYECKON MH(DOPMAIIUH, JOCTYITHbIE B CETH
OCHOBHBIE TEXHUYECKHUE MHTEPHET
CpcacTea 1oncka [T0J1b30BaThCS TOMCKOBBIMU CUCTEMAMU U
Hayuno-Grosornueckoii | YMeeT oubIMorpaduUeCKuMu Ga3aMu JaHHBIX
uHopMaluy,

YHUBEPCAIBHBIE TTAKETHI

IPUKIIaIHBIX

KOMITEFOTEPHBIX

IIporpamm, co3jiaBaTb BrajieeT HaBbIKAMHU COCTABIICHUsI OUOUIHTPAhHUECKIX
0azpl CITIUCKOB, CPABHHUTEIBHOTO aHAIIM3a JINTEPATYPHBIX
OKCICPUMCHTAJILHBIX Braneer HCTOYHHKOB, COCTaBIICHHs pehepaTtoB u 0630pOB
OHMOJIOrHYeCKHX JIATEPATYPHI 110 MOJIEKYJIAPHPO-0HOIOTHYECUM
TaHHBIX, paboOTaTh C npoGemam

OMOJIOTHYECKO

uHpopmanuei B

r7100aJbHBIX

KOMIIBIOTEPHBIX CETIX




Jis popmupoBaHUS BBINICYKA3aHHBIX KOMIIETEHIIMI B paMKaxX IUCIUILIAHBI
«benku M (QepMEHTBD NPUMEHSIOTCS  CIEIYIOIIME METOAbl  AKTUBHOIO/
MHTEPAKTUBHOIO OOYYEHMs: JICKIMOHHBIE 3aHATHS W J1abopaTOpHbIE padOTHI,

MOATOTOBKA U 3amuTa pedeparos.

|. CTPYKTYPA M COAEP) KAHUE TEOPETUYECKOM YACTH KYPCA
Pa3nen 1. Moaekyasipaasi 6uosiorust ( 9 uac.)

Tema 1. DJrTanbl CTAHOBJEHUS MOJIEKYJSIPHOW OMOJIOTMH KaK HAaYKWH,
A0KA3aTeJIbCTBA Te€HETHYECKON POJIM HYKJIEHHOBBIX KHCI0T. CTpyKTypa H
CBOWCTBA HYKJEHHOBBIX KHCJIOT (1 wyac.). Jloka3arenbcTBa TEHETUUYECKOW POIH
HYKJIEMHOBBIX KUCIOT. Ombitel @penepuka [puddura. Dxcnepument Amnbdpena
Xepumn u Maptel Yeii3. Onbitel @penkens - Konpara. XpoHosiorus coObITHH,
MOJArOTOBUBIIMX co3MaHue YoTcoHOM U Kpukom monenu asoiiHo# cnmpamu JHK.
OcHoBHBIE OTKPBITUS MOJIEKYJIsIpHOI Onontornu. @yakuun JJHK. XpoHomorus oTKphITHH,
MOJArOTOBUBIIMX CO3/1aHuE YOTCOHOM M Kpukom monenu npoitHou crmpann JJHK.
IlepBuuHass CTpyKTypa HYKJIEHMHOBBIX KHCJIOT. HykneoTtuasl - MOHOMEDHI
HYKJICMHOBBIX KHUCJHOT. IlypvHOBBIE M NUPUMUIMHOBBIE OCHOBaHUS; CaxapHbIil
KOMIOHEHT HyKJIeoTU Ibl. Hykieo3u; rmuko3ugHas cBsa3b; hochaTHblii OCTATOK, €r0
nonoxenue. Pasnuunbpie Tunsl HykiaeotunoB. JJHK u PHK. Mexnykieornnnsie
cBsa3u. llomsgpHocTe nuHenHOM nenu. CxemMa MOIMHYKICOTUIHOM — LEMu:
neHto3odocdaTHbli Kapkac ¥ OOKOBBIE TPYIIbl. XUMHUUYECKas W DH3UMATHYECKAs
Jerpafiaiusi HYKJIEMHOBBIX KHUCIOT. DK30HYKJI€a3bl W SHIAOHYKJEa3bl. [IpuHUHUIBI
KOJIMYECTBEHHOTO OMNPENEICHU HYKIEUHOBBIX KucioT u pazgenenue JHK u PHK
VYapTpaduoneToBoe MOTJIONIEHHE HYKIEHHOBBIX KHCJIOT W €ro TMPHUMEHCHHE.
KonnyecTBeHHOE COOTHOIIEHUE a30TUCTHBIX OCHOBAHUW B HYKJIE€MHOBBIX KHCJIOTaX.
IIpaBwia Yapradda. CrnenrpuyHOCTh KOTUYECTBEHHBIX COOTHOIICHUN a30THCTHBIX
OCHOBAaHMM B HYKJICHHOBBIX KHCJIOTaX. PaBHOBeCHOE IeHTPU(PYTUPOBAHUE B
rpaguente TuioTHOCTU. ['ereporennocts JIHK 1o cocraBy. HykieornaHas
MOCJIEIOBATENbHOCTh HYKJIEMHOBBIX KHUCIOT. MeToAbsl ONpeaciaeHus MNEPBUYHOU

MOCJIETIOBATEILHOCTH HYKJICOTHAOB: MeTol Makcama - ['unbepra u meton Canrepa.



3HaueHne u3ydyeHuss nepBuyHod  crpykTypel JIHK  manga  uccnenoBanHus

(I)YHKHI/IOHHPOBaHI/IH JKUBBIX CUCTCM, PCIICHUA HpO6JI€M OBOJIFOIHMH 1 CUCTCMATHUKU.

Tema 2. MakpomoJekysipuasi ctpykrypa JIHK (1 uac). [Ipunnuner crpoenus
JHK. ®u3nko-xuMuyeckue BONCTBA (PyHKIMOHAIBHBIX TPy HYKJIEHHOBBIX KUCIIOT
U BO3MOXHOCTH HEKOBAJIEHTHBIX B3aUMOJECHCTBUNA MexAy HuUMH. DocdaTHbie
IPYIIIBl ¥ IOJMAJIEKTPOJIIMTHAS NPHUPOAA NOJMMEpa. A3O0THCTHBIE OCHOBAaHHUSA H
BOJIOPOJHBIE CBSI3U MEXAY HHUMU. [uapopoOHBIE B3aUMONEWUCTBUS (CTIKUHI-
B3aUMOJICHCTBUSI) B TNOJMHYKIeoTHAax. JlBoiHas coupans YotcoHa-Kpuxka.
[IpyHIMIT KOMIUIEMEHTApHOCTH M €ro Ouojorumueckoe 3HaueHue. Crnupanusarus.
[Tapametpsl ciupanu. A-, B- u Z- popmer [IHK. T'unoxpomusm JIHK. Ero cBs3b c
YIIOPSIAOYECHHOCTBIO  PACIIONIOKEHUS  a30TUCTBIX  OCHOBAaHMM B MOJIEKYJIE.
Henarypamusa paynenodeunbix JIHK. Bnusaue woHHON cuibl, Tuapo@oOHBIX
pactBoputeneld, MoueBuHbl, pH, Temmeparypsl. [IoHATHE O TIABIEHHM CHIUpaH;
TeMrepaTrypa “IUIaBieHUsI’, €€ CBSA3b C HYKJIEOTHJIHBIM COCTaBOM. ['MmepXpoMHbIN
s dext. KooneparuBHocts mnporecca. Penarypamus JIHK. YcnoBus penaryparuu.
Monekynsipuas rubpuauzanus JJHK. VYcnosus rubpuauzanuu. [Ipmenenne meTonos

JIHK/IHK u PHK/IHK rubpunuzanuu.

Tema 3. Pemamkamusi JHK (1 w4ac). Pemmmukamus JHK - MpoLecc,
OCYIIECTBISIEMbI  KOMIUIEKCOM  ()epPMEHTOB W  OCJIKOB,  BBITIOJTHSIONIUX
TOMOJIOTUYECKYIO  (PYHKIMIO, CYTh KOTOPOTO 3aKjlo4yaeTcss B 00pa30OBaHHUU
unentnaHbIX konwit [IHK mis mepenaunm renerndeckoit nuHpopManuu B TOKOJICHUSIX
KJIETOK u OpraHU3MOB. [TpuHIUBI pETUIMKALU Y. JlokazaTenbCcTBO
MOJTYKOHCEPBATUBHOTO MEXaHM3Ma peayrmkanuu. OepMeHTaTHuBHAs CHCTEMa
cuntesa JIHK in vitro. [Tonatue o marpurie u 3atpaBke. Ctpoenue u cBoiictBa JJHK-
nonumepassl Kopubepra (JJHK-monmumepassr I). Cxemsr perumnkanuu JJHK in vivo.
PennukatuBHas Buika. @Oparmentsl Oxaszaku. Origin.  Permuncoma.  benku
npenpaiivuara. [Ipaiimocoma. Tomomorumueckue mpobmemsbr perumkaruu JIHK.

benku Ans6eptca. I'enukaspl. Tomouzomepassl. Mogens "Tpombona". Oco6eHHOCTH
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permukanuu JTHK sykapuot. [lonupennukon. Tunel periukanyu. OCHOBHBIE ATallbl
perukanud. CKOpPOCTh peIUIMKAIMU Yy Tpo- U 3yKapuoT. [IpuduHbl OmumboK npu
cunre3e JIHK, Ortansl npoBepku. TenomepHble MOBTOPBI, TeIOMEpPasad. <«JIAMHUT
Xeidrkay

teopust crtapenuss A.M. OmnoBHukoBa. OOparHble TpaHCKpuUNTa3bl. TOYHOCTH

PEILINKALUY.

Tema 4. IoBpexaenue u penapauus JHK (1 uac). Cucremsr 3amuter JIHK:
Moaudukauus-pecTpukuus, penapamus, pekomonnanus. Tunsl mogudpukanmii JJHK.
Ou3zumornoruss metunupoBanus JIHK. ®epmeHThl pecTpukiuu v MOAUPHUKALUU.
Tuner noBpexaenuit JJHK. Myrarensl, knacupukanus. Knaccupukanus myTanmii.
Penapanus renernueckux nospexaeHui. Ilpsmas pemapauusa: QoropeakTuBanus,
penapauusi 06 aJKUIUPOBAHHOTO I'yaHWHa, penapauus 1-HO HUTHEBBIX Pa3pbHIBOB,
penapanus All-caiiTos.

OKCUM3HOHHAs penapanusi: BbIPE3aHUE IOBPEXKICHHBIX OCHOBAaHWW, BBIPE3aHUE
HYKJICOTUJOB, pelapanys HeCHapeHHbIX OCHOBaHMW. llocTpenimkatuBHas wim
pPEKOMOMHAIIMOHHAsl ~ pernaparusi. SOS penaparusi. DepMeHTH penapaiuu.
PacnipocTpaHeHHOCTh pEenapupyrolux CUCTEM B KMBOM MHUpeE. THIIBI M 4acroTa
noBpexaenuid renoMHor JIHK wenoBeka. JledexTsl penapallMOHHBIX CHUCTEM U

HaCJIeCTBEHHBIE OOJIE3HU.

Tema 5. PexomOunamusi JTHK um xkpoccunrosep (1 uwac). PexomOunamus —
npouecc 0OMeHa TeHEeTUYECKUM MaTepHalioM IyTeM pa3pblBa U COCIUHEHUS Pa3HbIX
Mosiekysl. ['omosiornuHas pexkoMOuHanus. CXxeMbl MEPECTPOEK  XPOMOCOM,
OCYILIECTBIISIOIINXCA  IYTEM  KPOCCHUHIOBEpPA  MEXAY  MOBTOPSIOLIMMUCA
nocnenosarenpHocTaMu - JIHK.  Mogens  Xommuaesa, mnomyxuazma XoJUIHzes,
MUrpanusi BeTBieHus. ['eHeTnueckass pekoMOuHalMs O€3 TOMOJOTMHU: CauT-
cnenupuyueckas pPEKOMOWHAINWS, TPAHCIIO3UIIMKM, HE3aKOHHAsI PEKOMOWHAIIHS.
Hezakonnas pexomOunanus. @epmenTsl U 6enku pekomOuHarmu. Konsepcusi reHOB,

K. Jlungepren. MexaHu3Mbl KOHBEPCHH, IPEUMYIIIECTBA.



Tema 6. Tpanckpunuusi nmpokapuot (1 4vac). Tpanckpumnuus - 3TO CHHTE3 BCEX
BusnoB PHK mo marpune JIHK, ocymectBisembrii dhepmentom JIHK-3aBucumoit
PHK-nomumepazoii. [Ipuniunst Tpanckpunuu. [lonstue o6 onepone. Oco6eHHOCTH
CTpyKTypsl npoMoTopa. biok IlpubnoBa. CyObeaunuunbii coctaB PHK-
nosmmMepassl  E.coli.  Drtambl  TpaHCKpunimu.  DJOHTAIMOHHBIA  KOMILIEKC.
Nurubutopsl  Tpanckpunuuu. Perymsuusa Tpanckpuniuu. (Cxema HeEraTUBHOU
uHaykiuu JKakob6a u Mono. Cxema mo3uTuBHON uHIykiuuu Ara-omepoH E. coli.
Cxema no3utuBHOU penpeccun OmnepoH cuHTe3a pubodnaBuHa y Bacilus subtilis.

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

Tema 7. Tpanckpunumusi 3ykapuor (1 uyac). OcCOOEHHOCTH TpPaHCKPUIILIUH.
PacnonoxeHne peryiaTopHbIX M CTPYKTYpPHBIX HacTel reHoB sykapuor. PHK-
nonumepasbl. biiok Xorneca. bazanbHble (akTOpbl TPAHCKPUIILMU. DHXAHCEPHI,
CalJIEHCEDHI, WHCYJISITOPBI. [Iponieccuur MPHK: KEMUPOBAHUE,
MOJUAACHUINPOBAHUE, CIJIAMCHUHT, peaakTupoBanne. OyHKINUN «K3Ma» U «IOJIHA-
xBocTay. HMubopmodepsr u unpopmocomsl CrnaiicuHr, mnpaBuia, NpUpoOJa H
¢bynkuuu. Crmalicocombl. MexaHu3Mbl CIUIaiCHHTa. DK30H-UHTPOHHAS CTPYKTypa
reHa. Tumel abTEPHATUBHOTO CIIaicuHTa. [IpornCcX0oXKIeHne UHTPOHOB, SBOJIIOLIUS U
¢bynkuuu. AnbrepHaTuBHBIN crutaiicuHar  mPHK  kanpnmroHMHOBOTO TeHa Yy
MJICKOMTUTAIOMINX. AJTbTEPHATHUBHBIN CIUTAMCUHT B OMPENEIICHUH M0 y APO30(HIIHI.
B3aomouckitouaronmecs: 3k30HbI, «Tacyromniuecs» 3k30Hbl. Mansie PHK. Bropuunas
ctpykrypa mansix PHK. ABrocmnaiicunr, Tomac Yek. Dranbl nerpamanuu MPHK.
Mexannsmel 3kcniopra MPHK. ®akTopsl 3510HranmyM U TEPMUHALMKA TPAHCKPHUIILIUU.

CKOpOCTh ¥ TOYHOCTb.

Tema 8. I'eneTnuecknii ko u 6mocunre3 6eaka. (1 yac) I'enmermueckuii Kof - 3TO
CUCTEMA 3aMucu WH(OPMAIUU O TTOCIEIOBATEIHFHOCTH PACTIONOKEHHSI AMUHOKHUCIIOT
B 0enkax ¢ MOMOUIbIO MOCEA0BATEIbHOCTH pacioyiokeHus HykiaeotunoB B JJHK.

I'amoB T'.A., HupenGepr M., Jlenep ®., I. Marren, C. Ouoa. CBoiicTBa
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TEHETUYECKOro Kojaa. HeoaHO3HAaYyHOCTh CIapuBaHUs HYKJICOTHIOB B TPEThEM
HOJIOKEHUHU KoJoHa M aHTukogoHa. Codon usage wiu codon preference. DBoonus
reHeTu4eckoro koja. ['enetnueckuit koa MutToxouApuid. MHbopManmonHas eMKOCTb
JTHK. (1 gac). Pexoraumms - moaroToBUTEIbHBINA 3Tall TPAHCIISIHA, CYyTh KOTOPOTO B
obpa3oBaHud  KoBajeHTHOM cBs3u Mexay tPHK w  coorBeTcTByromiei
aMUHOKHUCJIOTOW, naBe craauu. WM3oakuentopueie TPHK. AmunoanwinpoBanue.
Amvunoanun-TPHK-cunTerassl. PubocoMbl: mpokapuoOTHYECKUE, 3yKapUOTHUECKHE,
MUTOXOHJpHANIbHBIE, XJoporacTHeie. CTpykTypa pubocom. Kartanuruueckue
LEHTPHI: CHEU(UUECKOTO Y3HABAHUS, JTOHOPHBIM aKIICNTOPHBINA, KAaTaTUTUYECKUH.
Crpykrypa  tpancnoproHoii  PHK, nmnepBuyHas, BTOpuUYHas, TpETHUYHAS.
AnTHkog0HOBas neTis. CHUHTE3 MOIUNENnTUI0B Ha pubocome. IlociaenoBaTenbHOCTD
[aiina-/lansrapro. Perymsiius oOpa3zoBanus pudocomMubix PHK u 6enkoB pubocom
E.coli. Perymsmus Ha ypoBHE TpaHCKpumiuu. ATTeHyanus. GakTopbl TPaHCISIIHUH.
Nuruburtopsl TpaHcisiiuu. Perymnsuus SKCOpecCuu TeHOB Ha YPOBHE TPAHCIISIIUU.

AntucmeicioBsie PHK, TpaHCIAIIMOHHBIE SHXAHCEPBI.

Tema 9. Ctpyktrypa resoma (1 yac). ['eHom - Bcs coBokymHOCTh Monekyn JIHK
KJIETKU; B cllydae psga BUpycoB rosopsatr o reHomHou PHK. fnepHbiii renow,
MHUTOXOHJIpDHUAIIBHBIA TE€HOM M TeHOM Iuactuia. Pasmep renoma. C mapamokc
(n30bITOYHOCTh TeHOMA). [lpuunHBI HM30BITOYHOCTU. [ E€HOMHBIC YTUTUKAIIHH.
Coxpanenue Herennod JIHK. MexaHu3mbl yBenuyeHUs pa3Mepa TeHOMa.
[TocnenctBus uzdsiTounoctu JJHK. Kinaccudukanus nosropos. Caremnurheie JJHK,
YMEpPEHHbIE U YHUKaJIbHBIE MOCIEA0BaTEIbHOCTU. ['eHbl "moMalHero xo3siicTea" u
relsl "pockomm". Jlpyrue kmaccudpukauuu. Perposnementsl. SINE u LINE.
Opranuzanuss  NOCIENOBATENBHOCTEM B T€HOMAax  3ykKapuor.  M30Xopsl:
KOMITO3HMIIMOHHAs OpraHu3alys reHoMa 1o3BoHOYHbIX. [Ipoucxoxaenue nzoxop. GC
octpoBku. MetunupoBanue JIHK. Merunupoanune [IHK y miiekonurarommx.
MetunupoBanue GC caiitoB. MertunupoBanue JJHK Bo Bpemsi smOpuorenesa.

I'enomHubIl umnpuHTHHr. MetunupoBanne u pak. IIpoekr «l'eHom uenoBekay.
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duznueckoe MU reHeTudyeckoe kaptupoBanue. CexkBeHupoBaHue reHoMoB, WGC,

WGA, next generation. buouunsr. [Taneorenomuka.

Pa3nen 2. Texnosnorus pekomonnanTuboix JJHK (9 uac.)

Tema 1. dTansl cTaHoBJIeHHs TexHOJI0ornu pekoMOuHaHTHBIX JTHK kak Haykwu,
OCHOBHbIe Hampasiienusi pa3Butusi (1 4ac). [eHHas WHKEHEPUs], WM TEXHOJIOTHS
pexoMOuHaHTHBIX /THK, 3T0 COBOKYITHOCTH SKCIIEPUMEHTANIBHBIX MPOLIEAYP, TO3BOJISIOLIAs
OCYUIECTBIIATH NepeHoc renernieckoro Marepuania (JJHK) u3 oqaoro opranusma B Ipyroid.
[Ipenmet rennoi nmkenepur. OCHOBOMOJIOKHUKHN TeHHOM nHxxeHepuu: B. Apbep, /l.
Haranc, X. Cmur, I1. bepr, V. I'unbept, ®@. Caurep. VX Bkiag B pa3BUTHE JaHHOTO
HamnpaBJIeHUsT uccienoBaHuid. (OCHOBHBIE HANpPaBICHUS COBPEMEHHOM TE€HHOU

HHXXCHCPH, IICPCIICKTHUBLI U Hp06JI€MI>I.

Tema 2. TexnoJiorusi co3nanus U pekomoumHanTubix JJHK (1,5 wac.). Ipuniun
KOHCTpyupoBaHusi, ¢depMeHThl, MeTonbl. Ilomyuenme JAHK mis knoHmpoBanHwMS.
[Tonmumepasznass uennas peakius (ITLP), cneunduunocts. CpoiictBa Taq-JIHK-
nonumepasbl. [P ¢ «ropstunm ctaptom». Acummerpuunas [TI[P. MHuoxecTBeHHas
[P (Multiplex PCR). «I'ne3goBas» I[P (Nested PCR). AMmudukarus 60abmux
yuactkoB JIHK c Beicokoil TouHOcThIO (Long PCR). Mmmyno-IILIP. CiyvaitHas
ammndukanus nomuMopdHBIX TocienoBaTenbHocTel (Metoq RAPD). TP B
peanbHoM BpemeHu. Ilpunuun nedictBust 30H70B (Taq-Man, «MoNeKyJIsSIpHBIX
MasikoB»). @DepMEHThl PECTPUKUMU U MOJU(PUKALIMUA HYKIEHHOBBIX KHCIIOT.
Pectpukrasel Tuma II — OCHOBHOM HHCTPYMEHT TE€HHOM UHXeHepuu. MHx
HOMEHKJIaTypa. THUIBl CaUTOB peCTPUKLUU. 3MEHEHME KOHIIOB PECTPUKLIMOHHBIX
¢parmenToB JIHK. Ux «3arymieHue»; HCHOIB30BaHHUE JIMHKEPOB W aJaNTEPOB.
Ucnons3zoBanue JJHK-metunaz u ypauwn-JIHK-rnnko3unas B reHHOH HHXEHEPUM.
JHK- PHK-nurasel. Mexanusm peakunu, ocymectsisieMor T4-JIHK-nmuraszoi. PHK-
3apucumble JIHK-mommmepasbr  (oOpatubie  Tpanckpunrtassl). Cunte3 k/IHK

oOpaTHBIMM TpaHCKpunTazamu. Jlpyrue QepMeHTbl, HCMIOJIb3yeMble B TEHHOMU
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WH)XCHEPUU: TEPMHHAIBHBIE TpaHCcepasbl, MOIUHYKICOTUIKAHASI, IIETOYHBIC

docdarasbl, 3K30- U IHAOHYKIICA3bI.

Tema 3. KionupoBanue pekomounnantuoii J{IHK (1,5 yac.). DTanbl KI1IOHUpOBaHHS
JIHK. Ilonatune BekTopa M ero eMkocTH. I[lmasmugneie BekTopbl. (CBOKCTBa
OakTepuanbHBIX TUIA3MHJI, HUCIHOJb3yeMble TMpPH KOHCTPYHPOBAHHUHM BEKTOPHBIX
MOJIEKYJI: CHOCOOHOCTh K AaBTOHOMHOW pEIUIMKAI[MU, KOHTPOJIb YHCIa KOMHH,
KOHCEPBATUBHOCTh pa3zMepa, Ipynmbl coBMectTumMocTu. [lnasmunaer cepum pBR kak
OCHOBAa [JII KOHCTPYMPOBAHMS IUIa3MUIHBIX BEKTOpOB. Parmuabl. BekTopsl Ha
ocHOBe xpomocombl (para A. Kocmunbl u ¢gazmunbl. [IpuHIMIBI KOHCTPYUPOBAHUS
HMCKYCCTBEHHBIX XpoMocoM. CBepxbemkue Bektopel YAC, BAC wu PAC.
HckyccTBEHHBIE XPOMOCOMBI JKUBOTHBIX U YeNOBEKa. IHTErpupyromme u 4eTHOYHbIE
(bunapubie) BekTophl. CriocoObl BBeneHus pexomOuHaHTHBIX JIHK B kierku:
OuoJornyeckne, XuMudeckue, pusndyeckue U Mmexannueckue metoanl. [Ipuponnas u
MCKYCCTBEHHas KOMIIETEHTHOCTh OaKTepuajdbHBIX KJIETOK. TpaHcopmainus u
tpancdekmusa. Inexrponopanusi. Crnocobsl BBeaenus JHK B kynbruBupyemsbie
KJIIETKM JKMBOTHBIX. llepeHoc reHoB ¢ mnomombpio BHpyCOB. IlepeHOC TEHOB,
ONOCPENOBAHHBIA KIETOYHBIMA penentopamMu. Co3gaHue MHKPOOTBEPCTUH B
KJIETOYHBIX MEMOpaHax ¢ MOMOIIbI0 Ja3epa. Mukpounbekuuu. bomOapanpoBka
KJIETOK MHUKpodacTHIiamMu. TpaHchekius KIETOK, ormocpeaoBanHas ¢ocdaTom
Kanblus. HMcnonb3zoBanue JIDAD-mekctpana wu  junocoMm. KoHcTpyupoBanue

AKCIIPECCUPYIONINX BEKTOPOB U UX (PYHKIIMOHUPOBAHUE.

Tema 4. Tpaucrennble XuBoTHble (1 4yac). deHOMEH TpaHCTEHO3a, TPAHCTEH.
MeTon0JI0THsl MOJIyYEHHSI TPAHCTEHHBIX KUBOTHBIX: UCIOJIb30BAHUE PETPOBUPYCHBIX
BeTpoB, MeTon MmukpouHbekiuii JIHK, wucnons3oBanne Moau@uiimpoBaHHBIX
AMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK, KJIOHHMPOBAaHHWE C TMOMOIIBIO TEpEeHoca sJpa,
MEPEHOC T€HOB C MOMOUIBI0 HUCKYCCTBEHHBIX APOXIKEBBIX XPOMOCOM. TpaHCreHHbIE
KUBOTHbIE, NpuMeHeHue. KIIOHHpOBaHME MHOTOKJIETOYHBIX OPraHU3MOB. OTallbl

kJIoHUpoBaHus. [Tpuunnbl HU3KOU 3P(HEKTUBHOCTH KJIOHUpOBaHMs. [[Ba mojaxona K
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KIIOHUPOBAHHUIO YCJIOBCKA: TCPAIICBTUYCCKOC M PCIPOAYKTHUBHOC KIOHHUPOBAHUC.
OcobeHnHocTH KJIIOHUPOBAHHBIX KUBOTHbLIX. HeBo3M0OXHOCTH CO3aaHus NACHTUYHBIX

KOMUM (KJIOHOB) MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 5. MoJiekyjsipHasi THATHOCTHKA M TFeHHasi Tepanus 4yejoBeka (1 yaca).
Cucrembl  JIHK-nunarnoctuku.  MoueKyiisipHass — TMarHOCTHKAa  IE€HETHYECKHUX
3a001eBaHUM: OJIHa MyTalus (CEprNOBUIHOKICTOUHAS aHEMUsl), MYTallUhd B Pa3HbIX
caiitax oaHoro TeHa (Oerra-tamacemus). Meton IIIIP/JIO3, dayopeceHTHO
Meuennbie [T1{P-nipaiiMmeprl. KitoHOTEKM TeHOB, CIIOCOOBI X

nonydyeHus. Dusznueckoe MU TEHETHYECKOE KapTUPOBaHHUE. TpPaHCKPUNLIMOHHOE
KaptupoBanue. KioHupoBaHue reHOB 3a00j€BaHUM uenoBeKa: (DYHKIMOHAJILHOE,
KaHJWJIATHOE,  MO3WLUHMOHHOE,  IO3MIMOHHO-KaHauaatHoe.  «lIporynka  mo
XpPOMOCOME», «IPBIKKHA IO XpoMocome». ['eHHass Tepamusi €X Vivo M in ViIvo.
Cucrtembl JIOCTaBKM TEPANCBTUUECKUX TE€HOB, BHPYCHBIE M HEBHUPYCHBIE.

IIponiekapcTa. JIekapcTBa HA OCHOBE OJIMTOHYKJICOTHIOB. | €HHAs IMMYHU3ALMS

Tema 6. Tpancrennole pactenuss (1 4ac). TpaHCreHHBIE PACTCHHS.
DOMOpHOHANIBbHBIE CTBOJIOBBIE KJIETKM pacTeHuid. OCHOBHBIE 3Tanbl MOJyYEHUs
TPAHCT€HHBIX pacTeHuidl. MeToabl HCHoJjib3yeMble i TpaHC(hOpMalMu pa3HBIX
OOBEKTOB  pPACTUTEIBHOTO  TIpoucxoxjaeHus.  CeneKkTupyeMble  MapKephl,
UCIIOJIb3yEMbIE B T€HHOW WHXEHEpUH pacTeHui. CHUCTEMbl KOHTPOJISI SKCIPECCHH
PEKOMOMHAHTHBIX T€HOB Yy pacTeHUul. ArpoOakTepuanbHas HHPekuus. Ti-mia3Muabl
u T-JIHK. Onunbl u ux pons B uHdeknun. Bexktopsl Ha ocHOBe Ti-Ta3Mul. DTamsl
MOJIyYeHHUs] TPAHCTEHHBIX PACTEHUU C MOMOIIbIO arpobakrepuil. TpaHcopmanus
LEJIBIX pacTeHui. TpaHcreHHble Xioporuiactel. [IpemMyliecTBa MCIIOIB30BAHUSA
XJIOPOIUIACTOB Il JKCIPECCUU TPAHCTEHOB. lIpuMeHeHMe TIeHHOM WHXKXEHEPUHU
pactenuil. [lonyuyeHnue pacTeHni, yCTOMYMBBIX K HACEKOMBIM-BPEIUTENSM, BUPyCaM,
['epbuniam; M3MEHEHHWE OKPACKH IIBETOB, MUIIEBOM IEHHOCTUM W BHEIIHETO BHJA
monoB. lcmonp3oBaHue pacTeHMM JUIsL  NOJYYEHHs] aHTUTEN, ITOJIMMEPOB,

Yy>KE€pPOJIHbIX OEIKOB.
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Tema 7. IlosyyeHne peKOMOMHAHTHBIX O€JKOB B IPOKAPHMOTHYECKHUX U
JykapuoTudeckux cucremax (1 4ac). lcnonp3oBaHue peKOMOMHAHTHBIX
OpPraHW3MOB JUI1 TOJIyYEHUs KOMMEPUYECKMX IPOAYKTOB: AMUHOKHCIIOTHI,
aHTUOMOTHUKH, OMonoauMepsl, (hepMeHTsl, anTuTena. UHTeppepoHsl 1 TOPMOH pocTa
YEJI0BEKA, II0JyYEHHBIE METOLAMHU T€HHOM MHKeHEepUH. [ eHbl TOKCHHOB. BeKkTOpHEIE,
CyOBbEeIMHUYHbBIE, aTTEHYHPOBAHHbIE BaKUMHBI. ONTUMHU3aLUsl T€HHOM SKCIIPECCHH,
KJIOHUPOBAHHBIX B IPOKAPUOTUYECKUX CUCTEMAaX: CHJIBHBIE DPETYJIUPYEMBIE
MIPOMOTOPBI, XHUMEpHbIE OENKH, OJHOHAINPABIECHHOE TAHIEMHOE pPAaCIOJIOKEHHUE
I€HOB, CTa0MIN3alMsl OEJIKOB, POCT B YCIOBUSAX HEJOCTAaTKa KUCIOPOAA, UHTETpalysl
gyyxkeponnoi /IHK B xpomocoMy xo3siuHa, moBbliieHHe 3()(PEKTUBHOCTU CEKPELIHH.
[lonyyeHue pEeKOMOMHAHTHBIX OEJIKOB C TMOMOUIBIO JYKAPHOTUYECKUX CHCTEM.
Cucrembl 3KCHpEeCCHH B APOXKKEBBIX cucTeMmax. KylbTypa KJIETOK HAcCEKOMBIX,

OakynoBupychl. KylnbTypa KJI€TOK MIEKOTTUTAIOIIUX.

Tema 8. HampaBiieHHbII MyTareHe3 W reHHasi UHxKeHepusi O0eakoB (1 uyac).
[lonmyyenue HoBoro Oenka ¢ 3aJaHHbIMU cBoiicTBaMu. OJMTOHYKIIEOTH-
HaIpaBJeHHBIN MyTareHe3 ¢ ucnonb3zoBanuem JIHK ¢ara M13, mnazmunnoit JJHK, c
ucnonp3oBanueM [I[P-peaknun. CoydaiiHbldi MyTareHe3 M HMCIIOJIb30BAHUEM
«BBIPOKJICHHBIX» OJUTOHYKJICOTUIHBIX ITPaiiMEPOB, aHAJIOIOB HYKJIEOTHIOB. | eHHas
uHxeHepus oenkoB. OOpa3oBaHUE JOMOTHUTENBHBIX AUCYIb(UIHBIX CBSA3CH, 3aMEHa
acmapriHa Ha Jpyru€ aMUHOKHUCIOTBI, YyMEHBIIEHHE YHcia CBOOOJHBIX
CYJIb(TUAPUIBHBIX TPYIII, MOBBIIICHUE (DEPMEHTATUBHOW AKTUBHOCTH, U3MEHEHHE
noTpeOHOCTH (epMEHTOB B KO(aKTOpax, M3MEHEHHE CHelU(PUIHOCTA (PepMeHTa,

MOBBIIIIEHNE CTAOUIIBHOCTH U CICIU(DUIHOCTH PepMeHTa.
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Il. CTPYKTYPA M COJIEP)KAHUE ITPAKTUYECKOMW YACTH
KYPCA
INNPAKTUYECKHE 3AHATHUS (18 yac)

3ansiTue 1. CTpyKTypHBIE 3JIEMEHTbI HYKJIEMHOBBIX KHUCJIOT. Tunbl
BHYTPHMOJIEKYJISIPHBIX cBsi3ell. Bropuunas u Tpernunas crpykrypa JHK u PHK. (1 gac.)

3ansaTue 2. Peanm3zanus reHerudeckoii nHpopmannu. @akTopsl TpaHCKpUNuH. THb
aJIbTEPHATHBHOIO ciuiaiicuura. (1 gyac.)

3ansaTue 3. ®yHKIHOHAIbHBIE CATHI pudocom. @akTopsl Tpancasuuu. (1 yac.)

3anartue 4. Tunsi noBpe:xxnenus JHK. Mexanuzmsbl penapanun. [loBpe:xknaromme
areHTsbl. (2 4ac.)

3ansTue S. I'enbl 1 reHOMBbI 3yKkapuoT (1 yac.)

3ansitue 6. TpancrenHbie opranu3mbl (3 yac.)

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

3ansaTue 8. Moseky/nsipHasi AMArHOCTUKA FeHeTHYEeCKUX 3200/1eBaHUI M TeHOTepanusi.
(3 uac.)

3ansiTue 9. PexomounanTHbie 6esiku. (24ac.)

3anarue 10. Komnakruszamus JJHK (1 gac).

3anstue 11. HecraduabHoOCTh reHoMa (2 4ac).

I1l. YHEBHO-METO/JIUYECKOE OBECIIEYUEHHE
CAMOCTOSTEJbHON PABOTHI OBYYAIOHIUXCS

Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEJILHOU paboThI
oOyuaromuxcst 1o aucuuminHe  «TexHomoruss  pekoMOuHaHTHBIX  JIHK»
npeactaiieHo B [Ipunoxenuu 1 u BKiIroyaeT B ceOsl:

IIaH-Tpa(pUK BBITTOJIHEHUS CAMOCTOSITEILHON paOOTHI 1O JTUCIMIUIMHE, B TOM
YU CJIe IPUMEPHBIE HOPMBI BDEMEHH Ha BBITIOJHEHUE 10 KaXKAOMY 3a1aHUIO;

XapaKTEePUCTHKA 3aJaHUN JJISI CaMOCTOSITENIbHOW DPabOThI OOyYaromuXcsi U
METOJUYECKUE PEKOMEHIAIIMN MO UX BBIMOJIHEHUIO;

TpeOOBaHUSI K MPEICTABICHUIO U OPOPMIICHHUIO PE3YJIbTaTOB CaMOCTOSTEILHOMN
paboTHI;

KPUTEPUH OLICHKHU BBITTOJTHEHHUS CAaMOCTOSITEIbHON pabOTHI.

V. KOHTPOJIb JOCTUXXEHMS IEJENA KYPCA

|N9

KonTpommpyemsie pa3aeisl / TEMBI | Kopnp! u aTams! popmupoBanus | OreHOYHBIE CpeCTBA
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n/m JACHIMTUIAHBI KOMIIETEHIUH TEKYIIUH KOHTPOJIb MIPOMEXKYTOUHAS

aTTeCTalUsA

Pasnen 1.Tema 1. Dramsr | OIIK-7 3HaeT yO Bornpockl k

CTAHOBJICHHUSI MOJIEKYJISIPHOU yMeeT I1P-1,10 9K3aMCHY

ounonoruu KaK HayKH, BJIaICeT

JTI0Ka3aTelbCTBa

TeHETHYECKOM poJiu

HYKJIEMHOBBIX KHCJIOT.

Crpykrypa U CBOMCTBA I1P-1,10

HYKJICUHOBBIX KUCJIOT (1 4ac.).

Tema 2. MakpoMoseKyIsipHast

crpykrypa JIHK (1 gac).

Pa3zgen 1.Tema 3. Peruiukanus 3Haer VO Bonpocsl k

JHK (1 w4ac). Tema 4. Ymeer | I1P-4 OK3aMEHY

IloBpexnenue u penapanus | OIK-7 Bnaneer

JHK (1 gac). I1P-4

Paznen 1.Tema 5. 3HaeT YO Bomnpocs! k

PexomOuHanust JHK u OTK-7 ymeeT OK3aMEHy

kpoccunrosep (1 yac). BIIAJEET

Paznen 1.Tema 6. 3HaeT VO Bomnpocer k

Tpanckpunuus npokapuot (1 yMEET 1P-2,3,5,11 OK3aMEHY

yac). Tema 7. TpaHckpunuus snageer | [1P-2,3,5,11

sykapuoT (1 wgac). Tema 8.

I'eneTnueckuit KO, u | I1IK-16

ouocunTe3 Oenka. (1 dyac)

.Tema 9. Crpykrypa reHoma

(1 gac).

Pazgen 2. Tema 1. DOramsl YO Bompocs! k

CTaHOBJICHUS TECXHOJIOTHUU 11P-6 IK3aMCHY

pekomOuHanTHRIX JIHK kak I1P-6

HayKH, OCHOBHBIE

HanpaBieHus passutus (1 OTIK-7

qac).

Tema 2. TexHomorus

CO3JaHUSI U PEKOMOMHAHTHBIX

JHK (1,5 gac.).

Pazgen 2. Tema 3. yO Bomnpocs! k

KrnonupoBanue OTIK-7 gg; IK3aMeHy

pekomOuHanTHo JIHK (1,5
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yac.). Tema 4. TpaHcreHHsle

»kuBoTHBIE (1 "ac).

Paznen 2. Tema 5. 3HAeT YO Bormpocs! k
MousekynsipHass IHarHOCTHKA yMmeer I1P-8 9K3aMCHY
W TCHHas Tepanus YeIOBCKa Binageer | [IP-8

(1 gaca). OIlIK-11

Tema 6. TpaHcrenHble

pactenus (1 gac).

Paznen 2. 3HaeT YO Bomnpocs! k
Tema 7. [Tonyuenue ymeer 1P-9 SK3aMeHy
PEKOMOMHAHTHBIX OEIKOB B Bnageer | [1P-9

MPOKAPUOTUYECKHUX u

9YKapHOTHYECKHX  CHCTEMAX | e 11

(1 gac).

Tema 8. HanpaBiieHHBII

MyTareHe3 1 reHHast

uHxeHepus 6enkos (1 gac

V. CIIUCOK YUYEBHOM JIUTEPATYPHI U HHOOPMAIIMOHHO-

METOINYECKOE OBECIIEYEHHUE JNCHUIIVINHBI

OcHoBHas JuTEparypa

(31eKMpOHHblEe U neYyamHble U30AHUS)

1. buoxumus [OnexktponHbii pecypc] / AsneeBa JI.B., AmneitaukoBa T.JI.,

AunnpuanoBa JLLE., benymkwna H.H., Bomkoa H.I1., BopobnreBa C.A.,
INonenuenko B.A., I'ybapesa A.E., KopasikoBa O.B., JluxaueBa H.B., [1aBioBa
H.A., Pyonora I'.B., CumaeBa C.A., CunysnoBa C.H., TutoBa T.A. - M. :
I'DOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970430439.html

. Xennar, I'.-B. buoxumus pacrenuit [Dnektponnsiii pecypc]| / I'.-B. Xenar; nep.
C aHri. - 2-e uzgd. (a1.). - M.: BUHOM. JlaGoparopus 3uanuit, 2014. - 471 c.:
ui. - (JIyummii 3apy0exxubiii yueonuk). - ISBN 978-5-9963-1302-0.
http://znanium.com/bookread2.php?book=477773

. OCHOBBI MOJIEKYJISIPHOM JUAarHOCTHKU. MeTrabonoMuka [DIEeKTPOHHBIN
pecypc] : yueonuk / Epmios I0.A. - M. : I'D0TAP-Menua, 2016. —
http://www.studentlibrary.ru/book/ISBN9785970437230.html
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http://www.studentlibrary.ru/book/ISBN9785970430439.html
http://znanium.com/bookread2.php?book=477773
http://www.studentlibrary.ru/book/ISBN9785970437230.html

JlonoiHUTEIbHAS JIUTEepaTypa
(newammuuvle u 1eKMpPOHHbBIE U3OAHUSL)

Oo6mas aurepartypa.

1. JL.W. [Matpymes. Dxcnpeccust reHos. M. Hayxka, 2000

2. JL.U. IlarpymeB. HckyccTBeHHBIe TeHeTHueckue cucteMbl. T.1. I'eHHas wu
oenkoBas nmxeHepus. M. Hayka. 2004.

4. N.®. XKumynes. O0mas u MoJieKyJisipHasi reHeTuka. CuOUpCcKoe YHUBEPCUTETCKOE
uznarenbcTBo. HoBocubupcek. 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.

HOJII/lMepiBHaSI menmHas peaxkuus

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

KaonupoBanne IHK, 3xcnipeccusi peKOMOMHAHTHBIX T€HOB

1. HoBoe B xnonupoBanuu JJHK. Merogsl. Ilon penakuueit /. I'moepa. M. Mup,
1989.

2. Mannatuc T., @puu 3., ComOpyk k. MeTonbl Te€HETUYECKOW WHIKCHEPUU:
MonekymnsipHoe kinonupoBanue. [lep. ¢ anri. - 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.

AHAaJIN3 TeHOMOB H IKCIIPECCHUHA I'€CHOB

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.
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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 TEXHOJIOTrHH, anTamepsbl, pudo3umsbl U JHK3uMbI

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
siIRNA-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.

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 nnxkenepus. Uccienopanue 0e10Kk-0eJIKOBbIX B3aNMOACCTBHI.

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.
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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 JH., 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.

TpaHncrennble KUBOTHbIe. PeryiasiuMsi JIKCIPEeCCHMM TPAHCIEHOB. Y CJIOBHO-
JeTajJbHble MyTanuu. KiionHupoBanue opranu3mos.

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.

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 M.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.
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TpaHcrennbie 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 AHTHUTEJIA.

1. Therapeutic Antibodies. (Chernajovsky Y., Nissim A., Eds.), Handbook Exp.
Pharmacol., vol. 181, 2008.

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.
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diyopecueHTHbIE 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.

Ilepedyens pecypcoB HH(POPMALUOHHO-TEIEKOMMYHUKAIMOHHON ceTH
«HHTEepHET»

Hemviun .M. Beenenue B MmosiekyasipHyto ouosioruto. Kype nekiui.
http://nashaucheba.ru/v9151/apIMIIKI]_T.M. BBEACHHE B MOJCKYISIPHYIO OMOIOTHIO
. KypC JEKIUH

http://window.edu.ru/resource/459/72459 Jlsmesckas H.B. bruoxumus u
MOJIEKYJISIpHAast OUOJIOTHS: Y4eOHO-METOUYECKUI KOMILIEKC (171 CTYJIEHTOB,
oOyyaroruxcs 1o cnenuaibHoctu "buonorus"). - ['opHo-Antaiick: PUO '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
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=yY1ZqgS-L5Sc
https://www.youtube.com/watch?v=TnpCMgtDPgk
DNA Replication:
https://www.youtube.com/watch?v=DRBREVFL19¢g
DNA Structure and Classic experiments:
https://www.youtube.com/watch?v=P-Ry4rRdDbk
Transcription and Translation:
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http://nashaucheba.ru/v9151/дымшиц_г.м._введение_в_молекулярную_биологию._курс_лекций
http://nashaucheba.ru/v9151/дымшиц_г.м._введение_в_молекулярную_биологию._курс_лекций
http://window.edu.ru/resource/459/72459
http://www.freebookcentre.net/biology-books-download/Genomes,-2nd-edition.html
http://gene.bio.jhu.edu/bm2whole.pdf
http://www.web-books.com/MoBio/
http://www.ebook3000.com/Molecular-Cell-Biology--Seventh-edition_177391.html
https://app.box.com/s/cop2zfa5veeb2ca1qsje
https://www.youtube.com/watch?v=yYIZgS-L5Sc
https://www.youtube.com/watch?v=TnpCMgtDPgk
https://www.youtube.com/watch?v=DRBREvFL19g
https://www.youtube.com/watch?v=P-Ry4rRdDbk

https://www.youtube.com/watch?v=uBRdfsz YB4

cDNA Libraries and Expression Libraries:
https://www.youtube.com/watch?v=zQfcPQpKZUKk
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=te\VV62zrm2P0
Translation:
http://www.youtube.com/watch?v=ztPkv7wc3yU
http://www.youtube.com/watch?v=WsofH4661gk
How Genes are Regulated: Transcription Factors:
http://www.youtube.com/watch?v=MkUgkDLp2iE
Regulation of Gene Expression:
http://www.youtube.com/watch?v=0cGmwYfV8E
Gene Expression:
http://www.youtube.com/watch?v=EZRBfIBNKng
Prokaryotic Gene Expression:
http://www.youtube.com/watch?v=xsUax9U3qpU
Eukaryotic gene expression:
http://www.youtube.com/watch?v=4IR1-hHOUUc
Gene Expression and Regulation:
http://www.youtube.com/watch?v=ee54qugMJGM
How Methylation Silences Genes:
http://www.youtube.com/watch?v=29doT6Hf2MI
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=NKhJtXkdMlIc
Translation:
http://www.youtube.com/watch?v=5bLEDd-PSTQ
Hpto beppu: AHuManusi HEBUIUMOU OUOJIOTHH:
http://www.ted.com/talks/drew_berry animations_of unseeable biology.html

Ilepeyens HHPOPMALMOHHBIX TEXHOJIOTIHH
H IPOrpaMMHOI0 odecredeHust

WoS, Scopus (uapopmammonubie 0a3bl naHHBIX), Genbank (6Ga3za maHHBIX
reHoMHOro cekBeHupoBanus), KEGG (Be6-pecypc, o6beaunsiomnmii psa 6uonorudeckux 6as
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https://www.youtube.com/watch?v=uBRdfsz_YB4
https://www.youtube.com/watch?v=zQfcPQpKZUk
https://www.youtube.com/watch?v=YnF1b_Kqf88
https://www.youtube.com/watch?v=CdAgzk5tQhs
http://www.youtube.com/watch?v=teV62zrm2P0
http://www.youtube.com/watch?v=ztPkv7wc3yU
http://www.youtube.com/watch?v=WsofH466lqk
http://www.youtube.com/watch?v=MkUgkDLp2iE
http://www.youtube.com/watch?v=0cGmwYjfV8E
http://www.youtube.com/watch?v=EZRBflBNKng
http://www.youtube.com/watch?v=xsUax9U3qpU
http://www.youtube.com/watch?v=4lRI-hHOUUc
http://www.youtube.com/watch?v=ee54qugMJGM
http://www.youtube.com/watch?v=29doT6Hf2MI
http://www.youtube.com/watch?v=lcaQWSejufI
http://www.youtube.com/watch?v=sotTz7daQDU
http://www.youtube.com/watch?v=NKhJtXkdMlc
http://www.youtube.com/watch?v=5bLEDd-PSTQ
http://www.ted.com/talks/drew_berry_animations_of_unseeable_biology.html

JIaHHBIX, TJe coOpaHa TeHOMHas, XUMHUYECKas, (QYHKUHOHaJbHAsA W Tmp. HHpopMarus, Hu
NpeJHAa3HAYCHHBIN, TPEXAE BCEro, JUIS WHTEPIPETAlMH JAaHHBIX T'€HOMHOI'O CEKBEHHUPOBAHUS.
Pecypc mpexacraBnsier co0oil MOMBITKY KOMITBIOTEPH3MPOBATh BCE IaHHBIC MOJICKYJISIPHOW W

KJICTOYHOM OMOJIOTHN).

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO IUCHUIIJIMHBI

PexomeHaanmnu mo caMocTosITeIbHOM padoTe CTYJ1eHTOB

CamocTtosTenbHas padoTa CTYAEHTOB COCTOUT M3 MOATOTOBKH K MPAKTHUECKUM 3aHITHIM,
paboThl HAJl PEKOMEHJIOBAHHOW JIMTEPATYpOH, MOJATOTOBKH IMPE3CHTAIMN W 3amuThl pedepaTos,
pelLIeHus 3a/1a4.

[Tpu opranuzanuy caMOCTOSITENILHON pa0boThl MpernoaaBareib AOKEH YUUTHIBATh YPOBEHb
MOATOTOBKU KaXKJ0I'0 CTYAEHTa M NPEIBUAETh TPYAHOCTHU, KOTOPbIE MOIYT BO3HUKHYTH IpHU
BBITIOTHEHUHM  CaMOCTOSTENbHOW  pabotel.  [IpemonaBaTens  JaeT  KaKIOMY  CTYICHTY
WHIVBUAYATbHBIE U AU GEpeHINPOBAHHbBIE 3aMaHusl. HeKOTOphIE U3 HUX MOTYT OCYIIECTBIIATHCS B
rpynne (HampuMmep, MOArOTOBKa JOKJIaga U MPE3eHTAIMH 110 OJJHOWM TeMe MOTYT JieJaTh HECKOIBKO
CTYJEHTOB C pa3JIeJIeHUEeM CBOHMX OOS3aHHOCTEH — OJMH FOTOBUT HAYYHO-TEOPETUUYECKYIO YACTh, a

BTOPOI MPOBOJUT aHAJIN3 IPAKTUKH).

33}IaHI/Iﬂ AJIA CAMOCTOHATECJIBbHOIO BBINMOJIHCHU A

1. TeopeTuKo-TUTIONOTHYECKUN  aHAIU3 TOAOOPKH TEePUOAMYECKOM JIUTEepaTyphl IO
n3ydaemoi nucruruinae. [lo mpopaboTaHHOMY MaTepuany JOJDKHBI OBITH TOJATOTOBIIECHBI 3
COOOIIIEHUS B CEMECTP, KOTOPhIE BKIIOYAIOTCS B OOIIMI PEUTHHT TUCIUTUIHHEI.

2. CocraBneHune TiIoccapysi TEPMHUHOB M0 N3Y4aeMOM JUCIUIUIMHE.

3. [ToaroroBka pedepara 1o Teme, NpeVIOKEHHON MPENoiaBaTeleM WIH CaMOCTOSTEIbHO
BBIOPAHHOW CTYJEHTOM W COTJIACOBAaHHOU c mpemnojaaBateneM. lIpencraBnenue pedepara B

BUC HpCSCHTaHI/Iﬁ C UCIIOJIB30BaAHHEM MYHLTHMCHHﬁHOFO 060pyz[0BaHI/IH.

MeToanyeckne yKa3aHHIO K BBINIOJTHEHHIO pedepara
Iein u 3ana4u pedpepara
Pedepar (ot mar. refero — pgokmampiBaro, coo0OIal0) MpEACTaBIsSeT COOON KpaTKoe
U3JIOKEHUE TPOOJIEeMbl MPAKTHUECKOTO MM TEOPETUYECKOro XapakTtepa ¢ (HopMyrIupoBKOI
OTIpe/IeNICHHBIX BBIBOJIOB IO paccMarpuBaemoi Teme. M30paHHas cTyaeHTOM IpobiieMa u3ydaeTcst

U aHAJIM3UPYCTCA Ha OCHOBC OJHOIO0 HJIM HCCKOJIbKUX HCTOYHHKOB. B otauume ot KprOBOI\/JI
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D0%B2%D0%B5%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

paboThI, peACTaBIAIONIEH co00M KOMITJIEKCHOE UCCIIeIOBaHUE MPOOJIeMBl, pedepaT HapaBiIeH Ha
aHaJIM3 OJHOM WJIM HECKOJIbKMX HAyYHBIX padoT.
Lenamu pedepata SBISIOTCS:
® pa3BHUTHE y CTYACHTOB HABBIKOB MOUCKA aKTYAJIbHBIX MPOOJIEM COBPEMEHHOM
0EeJIKOBOM OMOXHMHUM;
® Pa3BUTHE HABBIKOB KPATKOTO H3JIOKEHUS MaTepualla C BBIACICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOUMBIX JIJIsl PACKPBITUS CyTH MPOOIIEMBI;
® pa3BUTHE HABHIKOB aHalW3a HM3YYCHHOTO MaTepuaia U (HOpMYJIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB 110 BEIOPAHHOMY BOIIPOCY HAYYHBIM, TPAMOTHBIM S3BIKOM.
3aoauamu noocomosku u 3awumol pedepara SBISIOTCS:
- HAy4YUTh CTYJEHTa MAaKCUMAaJIbHO BEPHO I1€pelaTh MHEHUS aBTOPOB, HA OCHOBE padoT
KOTOPBIX CTYJICHT TOTOBUT CBOU pedepar;
- HAy4YuTh CTYJEHTa TPaMOTHO U3Jarath CBOIO TMO3HMIMIO IO aHAIU3UPYEeMOH B
pedepare npodiieme;
- MIOArOTOBUTh CTYAEHTAa K JallbHEHIIEMY YYacTHI0 B Hay4YHO — HPAKTHUYECKHUX
KOH(epeHIMIX, CEeMUHapaxX U KOHKypcax;
- IIOMOYb CTYACHTY OIPENEIUTHCS C HHTEPECYIOUIEW €ro TEeMOMW, JalibHenulee
pacKpbITHE KOTOPOH BO3MOKHO OCYIIIECTBUTH IIPU HAITMCAHUH KYpCOBON pabOTHI WK JUIIIOMA,
- YSCHUTB JUIsl c€0s ¥ U3JI0KUTh MPUYMHBI CBOETO COTJIacus (HECOTIacHsl) C MHEHUEM
TOT'0 WJIM MHOT'O aBTOPA MO AAHHOM mpobieme.
OcHoBHBIC TPeOOBaHNS K COAEPKAHUIO pedepaTa
CTyfeHT JOKEH MCMOib30BaTh TOJIBKO T€ MaTepuaibl (Hay4dHblE CTAaThU, MOHOTpaduw,
mocoOus), KOTOpble MMEIOT NpsIMO€ OTHOIIEeHMEe K u30paHHOM uM Teme. He pomyckarorcs
OTCTpaHEHHbIE PacCy>KJCHHsI, HE CBsI3aHHbIE ¢ aHAIM3KUpyeMoi mpobaemoii. Conepixkanue pedepara
JOJDKHO OBITh KOHKPETHBIM, HCCIEIOBAaThCsA JOJDKHA TOJNBKO OJAHA mpolieMa (Jomyckaercs
HECKOJIBKO, TOJIBKO €CJIM OHM B3auMOCBsA3aHbl). CTyZIeHTy HEOOXOIMMO CTPOro MpUIEP>KUBATHCS
JIOTUKU W3JIOKEHUs (HAa4yaTh C OMNpENEeNIeHHUs M aHalu3a IMOHATHM, MepelTH K MOCTaHOBKE
poOIeMbl, TPOAHATU3UPOBATH MTyTH €€ PELIeHUs U cJeNlaTh COOTBETCTBYIOIIME BbIBOABI). Pedepar
JIOJKEH 3aKaHUYMBATHCSI BHIBOJAMH IO TEME.
Pedepar nomken ObITH MpeCTaBICH B BUJIE TPE3CHTAIINH.
OO6mue TpeboBaHUS K MPE3CHTAINH:
e TIpE3CHTAINS HE JOJKHA ObITh MeHbIne 10 craiios;
e IICPBBI JIUCT — O3TO TUTYJIBHBIA JIMCT, HAa KOTOPOM OO0S3aTENBbHO JIOJMKHBI OBITH

Mpe/ICTaBJIeHbl: Ha3BaHUE POEKTa; (haMuUiIKsl, UMs, OTYECTBO aBTOPA;
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e CIIEIYIOIIMM CJIAWIOM JOJDKHO OBITh COJAEpIKaHUE, TAE MPEICTABICHBl OCHOBHBIC JTAaIlbl
(MOMEHTBI) MPE3EHTAIMH; KEJIaTeIbHO, YTOOBI U3 COAEP)KAHUS MO TUIEPCCHUIKE MOXKHO MEeperTH
Ha HEOOXOAMMYIO CTPAHMILY U BEPHYTHCSI BHOBb Ha COJIEpKaHUE;

e IM3alH-3PTOHOMHYECKHUE TPEOOBAHUS: COUYETAEMOCTh I[BETOB, OIPAaHUYCHHOE KOJIMYECTBO
00BEKTOB Ha CIalJe, [[BET TEKCTA;

e [IOCJICIHUMH CJIaliJJaMU TTPE3EHTALIUU JIOJKHBI OBITh TJIOCCAPUM U CIIMCOK JINTEPATypHI.

Brictymienne mo pedepupyemMoil TemMe HE IOJDKHO MpeBbINaTh 15 MUHYT, 5 MHHYT
JIOTIOJTHUTEIHHO OTBOJUTCS] HA BOIIPOCHI IO TEME.
Mopsiaok cnauu pedepara U ero oueHka
Pedepar roToBUTCA CTyaeHTaMH B TEYEHHE TPUMECTpa B CPOKH, YCTaHABIMBAEMbIC
mpernojaBaTesieM [0 KOHKPETHOM JUCHMIUIMHE, W CHAeTCsl MpernojaBaTellio, BEAyIIeMY
TUCIUILIAHY.

[To pesynpraraM NIpPOBEPKH CTYACHTY BBICTABJISIETCS OIPEICICHHOE KOJIMYECTBO OalIoB,
KOTOpPOE BXOJUT B OOIIEe KOJIMYECTBO OAIOB CTYACHTA, HAOpaHHBIX MM B TEYCHHUE TPHUMECTpA.
IIpu omenke pedepara YYUTHIBAIOTCS COOTBETCTBUE COJAEPKAHMS BHIOPAHHOW TeMe, YeTKOCTh
CTPYKTYpbl paboThl, yMeHUEe paboTaTh ¢ HAYYHOW JIHUTEpaTypod, YMEHHE CTaBUTh MpoOIeMy U
aHATM3UPOBATh €€, YMEHHE JIOTUYECKU MBICIUTD, BIaJIeHHE MPOPECCHOHAIBHOW TEPMHHOJIOTHEH,

IrpaMOTHOCTB HU3JIOKCHUS.

TemaTnka pedeparon
Tema 1. OcHOBHBIE JOCTH:KEHUSI MOJIEKYJISIPHOI OMOJIOTHH.
Pa6oter HoGeneBckux maypearos.
Tema 2. I'eHbI M TEHOMBI.
OcHOBHBIE pe3yIbTaThl TEHOMHOTO CEKBEHHPOBAHUS.
Tema 3. TpaHcreHHbIe )KUBOTHbIC H PACTECHHS.

MeTOJIBI IMOJIYUCHHUA U TPUMECHCHUEC TPAHCI'CHHBIX OPraHU3MOB.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
TUCTUTLIAHBI

MeTtoanueckoe odoecredeHye JUCHUIIIHHLI:
Y4ebHO-TeMaTHueCcKuii IiaH Kypca “MoeKymsipHas OMOJIOTHS M TEXHOJIOTHS PEKOMOMHAHTHBIX

JTHK”.
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TexHn4yeckue cpeacrsa odecrnedeHnst JUCHUNINHBI:

1.

HoyTtOyk, MynpTuMeauitHbIi poekTop, [1K ¢ mporpamMMubiM o6ecrieueHreM (ITaKeThl
MIPOrpaMM il Pa3IMYHbIX TUIIOB MOJAEITUPOBAHUA).

Cxema, WJUTIOCTPHUPYIONIAsi OCHOBHBIC MPHHLUIIBI (POPMUPOBAHUS BTOPUUHON CTPYKTYPBI
OEeJIKOB.

CriocoObl yKJIa K TPETHYHON CTPYKTYphI OeNKoB. 3. UeTBepTUUHASL CTPYKTYpa
acrmapTaTTpaHCaMHHAa3bl.

['padmyeckue npeacrapneHus: ypaBHeHuss Muxasnuca-MeHTeH.

Wnmroctpanust peryisiiuu CUHTe3a OEJIKOB Ha YPOBHE JIAKTO3HOT'O OIIEPOHA.

Howmenknarypa ¢pepmentoB. Kommbriorepras 6a3a qanHbeix B MIHTEpHETE.
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[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIN

q)e,uepam,ﬂoe TrocyaapCTBEHHOC aBTOHOMHOE 06pa30BaTeHLHO€ YUpCKACHUEC
BBICHICTO HpO(l)eCCI/IOHaJ'H)HOFO 06pa30BaHI/I$I

«/1aabHEeBOCTOYHBIN (eepabHbIi YHUBEPCUTET»
JABOY

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIIUXCHA

no aAucuMivinie «MouiekyasipHast OM0JI0rus U
TexHoyiorus pekomOunanuu JTHK»

Hanpasiaenue noarorosku 06.03.01 buosorus

dopma NOArOTOBKYU OYHAS

BnagusocTok
2018
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CamocrosiTenbHas paboTa CTyIeHTa BKIIFOYALT:

1) 6ubMoTEeUHYI0 WM TOMAIIHIOK padoTy C y4eOHOU U HAYyYHOU JIUTEepaTypoi;
2) opopMmiieHre 1a00paTOPHBIX PabOT

[TopsimOK BBITTOJIHEHUS] CAMOCTOSATEIHHON pabOThI IOJKEH COOTBETCTBOBATH

KaJICHAAPHO-TCMATHYCCKOMY IINIaHy JUCHUIIIIMHBI, B KOTOPOM YCTAaHOBJICHA
IMOCJICA0BATCIIbHOCTE IIPOBCACHUA IMTPAKTHUYCCKUX (CGMHHapCKI/IX) 3aHSTHUM.

Ilnan-rpa¢duk BINOJTHEHUS CAMOCTOATEILHON Pad0ThI 0 TUCHUILIIMHE

Ne JaTa/cpoxn Buna IIpumepubie dopMa KOHTPOJIS
n/n BbINOJIHEHU S CaAMOCTOSITEJIbHOM | HOPMBbI
padoThI BpeMeHH Ha
BbINOJIHEHH e
1 Ha npoTsxenuu Bcero IToaroroska K | 27 uac. [IpakTrueckue
Kypca HpaKTquCKHM 3aHATHUA.
3aHgTusgM, Paborta
HaJl
PEKOMEHIOBAHHOU
JIUTEPATYPOH.
3 B kone 8 cemectpa [Moxaroroska K | 36 1ac DK3aMEH.
9K3aMEHY

PexomMeHaanum mo caMmoCTOATEIbHOM PpadoTe CTYACHTOB
JlaGopaTopHble 3aHATHS TO MUCIUILIMHE TPEOYIOT HE TOJBKO TEXHUYECKOTO
BBITIOJIHEHUSI pabOThl, HO U TEOPETUUECKOW OTpabOTKM Marepuana. JlabopaTopHbie
paboThl  JIOTUYHO CBSI3aHBl C  JIGKIIMOHHBIM  MaTepuajoM, TOITOMY Ha
COOTBETCTBYIOIIMX JIA0OPATOPHBIX pabdOTaxX MPEITyCMOTPEHBI YCTHBIC OIPOCHI II0
BOIIpOCaM K 2K3aMmeHy (5 cemecTp) wiu 3a4ety(6 cemectp).

MeToanueckue yKazaHusi K padore ¢ JJUTepaTypoit

PaboTa ¢ TEeKCTOM HAyuyHbBIX KHUT M y4€OHHUKOB COCTOMT HE TOJBKO B MPOYTCHHUH
Marepuana, HeoOXOJUMO TNPOBECTH AaHANIM3, CPAaBHUTh H3JIOKEHHE MaTepuaia B
pa3HbIX KMCTOYHMKaX. [IpoaHamu3upoBaHHBIN MaTepuan KOHCIEKTUPYIOT, IIPU ATOM
HaJ0 U30eraTh MPOCTOTO MEPENHUCHIBAaHUS TEKCTOB 0€3 KaKhX MO0 KOMMEHTApHEB U
aHaIu3a.
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[Ipunoxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUNMCKOUN ®EJIEPALIN

®denepanbHOE TOCY IapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHIE
BEICIIIETO MIPO(ECCHOHATIBHOTO 00pa30BaHUs

«/laIbHEeBOCTOYHBIH (peiepaibHbI YHHBEPCUTET»
JABDY

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J OHEHOYHbLIX CPEIACTB

no aucuuniaute «MoJieKkyJIsipHasi 0M0JIOTHsI U TexHoJoTusi pekomOuHanuu JTHK»
Hanpasienue noarorosku 06.03.01 buosorus

DopMa NOATOTOBKH OYHASA

BnagusocTok
2018
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Macnmopt ®OC

Koa u popmysmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIICTeHI[UH
OIIK-11 OCHOBHBIE TTIOHATHUS; TOCTOMHCTBA U HEOCTATKH
CIIOCOOHOCTBIO 3HaeT METOI0B COBPEMEHHOMN OMOTEXHOJIOTUH U
IPUMEHSTh HaHOOMOTEXHOJIOT MU
COBPCMCHHBIC [IprMEHATL TEOPETUYECKHE 3HAHKS B PELIEHUH
npescTaBieHus 06 Ymeer MCCIIEOBATENBCKUX 3a1a4
OCHOBAax
OHOTEXHOIOTHIECKUX U CoBpeMEHHBIM NPEICTABIEHHEM O METOIAX
OHOMEMIIMHCKIX WCCIIEOBAHMS HYKIEUHOBBIX KUCIIOT, OEJIKOB U
NPOU3BOJICTB, TCHHOM Bnageer (hepMEeHTOB B OMOTEXHOJIOTHYECKUX U OMOMETUITMHCKIX
UHKEHEPHH, Lemsx
HAaHOOMOTEXHOJIOIUH,

OIIK-7  BuasxeHue MoJieKyaIpHO-OHOIOrNUECKUE OCHOBBI MEHIETIEBCKOTO
0a30BBIMHU 3HaeT Y HE MEHJIEJIEBCKOTO HACJIEN0BAHUS, PEATM3AIMN 1
IpeICTaBICHUAMHU 00 pEryJsiny FeHETHIECKOM nH(opMauu
OCHOBHBIX [IpUMEHATH TEOPETUUECKHUE 3HAHUS B IIOMCKE U aHAIM3E
3aKOHOMCPHOCTAX 1 Ymeer COBPEMEHHOM HayuHOM UH(OPMAIMU
COBPEMEHHBIX
JIOCTHKEHUSAX T€HETUKU
W CeIeKIIHN, O Bnaneer OCHOBHBIMH TIOJIOKEHUAMHU T€HOMUKH ¥ IPOTEOMHUKH
reHOMHKE, TPOTEOMHKE

I1K-16 ['maBHBIE TOMCKOBBIE CUCTEMBI, OMOMIHOrpaduueckue

CIIOCOOHOCTBIO 3naer 0a3nl JaHHBIX, U 04356l JAHHBIX OMOXUMHYECKON U
UCIIOJIb30BATh XUMHUYECKOU HH(DOPMAIIUH, JOCTYITHbIE B CETH
OCHOBHBIE TEXHUYECKHUE MHTEPHET
CpEACTBa MMOKUCKa [Tonbp30BaThCs MOMCKOBBIMUA CUCTEMAMHU U
nayuno-Gronornseckoi | ¥MeeT oubuorpaguueckumMu 6a3amu TaHHBIX
uHpopMaluuy,

YHUBEPCAIBHBIE TTAKETHI

IPHMKIIaIHBIX

KOMITEFOTEPHBIX

[pOrpaMMm, CO3/1aBaTh BiiajieeT HaBBIKAMHU COCTaBIIEHHsI OMOUIMIPAhHUECKHUX
0azpl CIIUCKOB, CPABHHUTEIBHOIO aHAIIM3a JINTEPATYPHBIX
OKCHCPUMCHTAJILHBIX Baneer HCTOYHUKOB, COCTABJIEHHS pedepaToB 1 0030pOB
OMOIOrYeCKHX JIUTEPATYPHI IO MOJIEKYJIAPHPO-OHOIOTHIECHM
JaHHBIX, paboTaTh ¢ npoGIeMam

OMOJIOrTYECKOU

uHpopmanuei B

rI100aIbLHBIX

KOMITBIOTCPHBIX CCTAX

KonTtpoaunpyembie
pa3aeiibl / TeMbl
AUCHUILINHBI

Koabl u 3Tanbl ¢popmMupoBaHus

OuneHouHBbIE CpeCTBA

KOMIIeTEHIUH TeKyIIH il NPOMEKYTO
KOHTPOJIb qHasi
aTTecTanus
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Pasznen 1.Tema 1. |OIIK-7 3HaeT YO Bormpocs! K
DTanbl CTaHOBJICHUS yMeeT I1P-1,10 SK3aMCHY
MOJIEKYJIIPHOU BJIaJICCT

OuoJsIoruu Kak

HayKH,

JI0OKa3aTeIbCTBA

TCHETUYECKOW poJin

HYKJICMHOBBIX

kuciaoT. CTpykTypa

51 CBOMCTBA ITP-1,10

HYKJIEHHOBBIX

kuciort (1 gac.). Tema

2.

MakpomorneKyJsipHas

crpykrypa JHK (1

qac).

Pasnen 1.Tema 3. 3Haer YO Bonpocsl k
Permukanus  JIHK Vwmeer [1P-4 OK3aMECHY
(1 wyac). Tema 4. Brnaneet

[ToBpexaenue u | OIK-7

penaparus JIHK (1 P-4

gac).

Pazgmenr 1.Tema 5. 3HAeT VO Bomnpocer k
PexomOuHarus yMeeT 9K3aMEHY
JIHK M| g7 BIIAJIEET

KPOCCHUHIOBEp 1

yac).

Pazgenr 1.Tema 6. 3HAET YO Bomnpocer k
TpaHckpunus yMmeer I1P-2,3,5,11 | 9K3aMmeHy
npokapuoT (1 uac). suaneer | [1P-2,3,5,11

Tema 7.

TpaHckpunus

sykapuoT (1 wac).

Tema 8. | TIK-16

['enetnueckui  KoOJ

u OuocuHTe3 Oenka.

(1 4ac) .Tema 9.

Crpyktrypa TreHOMaA

(1 gac).

Pasgen 2. Tema 1. | OIK-7 ;1?6 ?K(;I;i(:;;’;K
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DOTansl CTAHOBJICHHS
TEXHOJIOTHUU
PEKOMOMHAHTHBIX
JHK kak Haykwu,
OCHOBHBIC
HaIpaBJICHUS
pazButus (1 gac).
Tema 2. Texnomorus
CO3JIaHHS u
PEKOMOMHAHTHBIX
JIHK (1,5 gac.).

I1P-6

Paznen 2. Tema 3. YO Bonpocs! k
Kionuposanwue 1P-7 SK3aMeHy
PEeKOMOMHAHTHOH [P-7

JHK (1,5 4ac.). OINK-7

Tema 4.

TpaHcrenHsle

»)kuBoTHBIE (1 "ac).

Pasnen 2. Tema 5. 3HAeT YO Bompocs! k
MonexkynspHas yMeeT I1P-8 DK3aMEHY
JUarHoCTHUKa u Binageer | IIP-8

TeHHas Tepamnus

gyenoseka (1 gaca). | OIK-11

Tema 6.

TpaHncrennbie

pactenus (1 gac).

Paznen 2. 3HaeT VO Bonpocer k
Tema 7. Ilonyuyenune yMeeT I1P-9 9K3aMCHY
PEKOMOMHAHTHBIX Buageer | [TP-9

OenKoB B

MIPOKAPUOTUUECKUX

U JYKAPUOTHUYECKUX

cucremax (1 gac). OIIK-11

Tewma 8.
Hanpagiiennsiit
MyTareHe3 u TeHHasl
HWHXKeHepusi OEJIKOB
(1 gac
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IIkana oueHUBaHUA YPOBHSA CPOPMHPOBAHHOCTH KOMIIETEHIUI

Kon u Jranbl (pOPpMUPOBAHUS KpUTEepUn MoKa3aTejn
¢popmyu | KOMIIETEHUUH
poBKa
KOMIIEeTEH
1
OIlK-11 E€MOHCTPHUPYET [Ipobnema
OCHOBHBIE A pHpy P
CIo BJIa/ICHUE packpbiTa
TIOHSITHS,
COOHOCTB MaTepuaioM MOJTHOCTBIO.
JIOCTOMHCTBA U
10 JIEKIHOHHOTO [IpoBenen ananus
HEJOCTaTKU
MIPUMEHSATD METOI0B Kypca u pOOJIEMBI C
COBPEMEHH | 3HAET . OCHOBHOI U PUBJICYCHHEM
COBPEMEHHOM . .
BIC JIOTIOJTHUTENLHON | JOTIOJTHUTEIHHOM
OMOTEXHOJIOTHH
MpeJICTaBII " JTUTEPaTYPHI, JUTEPATYPHI.
eHus 00 3HaHHUE U
HaHOOMOTEXHOJI
OCHOBax MOHUMAaHNe
OTUU
OMOTEXHOI TEPMHHOB
OTUYECKHUX Haer AprymMeHTHpOBaH
u apryMEHTHUPOBAaH | HOCTh U
OromMeuIL HBI OTBET MPHU HEMPOTHUBOPEUHB
WHCKUX peIIeHNH 33129 OCTh OTBETA,
[IpumensTH
MIPOU3BOJIC YyeTKas
. TEOPETHUUECKHUE
TB, TCHHOM dhopMyHpOBKa U
WHXEHEPU | yMeeT SHAHIT B JEMOCTpPALIUS
y perIeHnn P
u, MIPUYUHHO-
HCCIIEI0BATEINBC
HaHOOHMOTE CJIEJICTBEHHBIX.
KUX 3a/1a4
XHOJIOTHH, OTtcyTcTBUE
OIIMOOKH B
MPEICTABISIEMOM
UHpOpMaLIUU
Haer AprymMeHTHpOBaH
CoBpeMEHHBIM | apTYMEHTHPOBAH | HOCTh H
MIPEJICTABIICHUE | HBIM OTBET MPHU HEMPOTHBOPCUUB
M O METOJIaX pelIeHnH 3a1a9 OCTb OTBETA,
WCCJICTIOBAHUS qeTKas
HYKJIEMHOBBIX dhopMmynupoBKa u
BIIAJICET KHCJIOT, OETTKOB JIEMOCTPAIIHS
1 (EepMEHTOB B MIPUYUHHO-
OMOTEXHOJIOTHY CJIEICTBCHHBIX.
€CKUX U OtcyTcTBUE
OMOMEINIINHCKHI OIIMOOKH B
X LeTsX MpecTaBIsIeMOn
nHdopmanuu
OIIK-7 MounekyapHO- | JEMOHCTPUPYET [Ipobnema
BJIA OuoNoruuecKue | BIaJCHUE packpbiTa
JeHUE OCHOBBI MaTepHuaIoM MTOJIHOCTBIO.
0a30BbIMU | 3HAET MEH/IEJIEBCKOTO | JIEKLIHOHHOTO [IpoBenen ananus
MPEJICTaBII U He Kypca u MPOOJIEMEI C
eHUsIMHU 00 MEH/IEJIEBCKOTO | OCHOBHOM U MIPUBJICYEHUEM
OCHOBHBIX HACJICJIOBAHMsI, | JOTIOJHUTEIBHOW | JOTOJTHUTEIHHOU
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3aKOHOMEP peanu3anuy u JUTEPATypPHl, JUTEPATYPHI.
HOCTAX U perynsiuuu 3HaHUE U
COBpPEMEHH TeHETUYECKOM MOHUMaHHe
BIX uHhopMaluu TEPMHHOB
JOCTHKEH JEMOHCTPUPYET Hcnonb3oBanue
17504 BJIa/ICHUE nyOunKanui
TeHETUKU MaTepHaIoM MEPUOTUIECKUX
u JOTIOTHUTETIbHOU, | HAyYHBIX
[IpumeHsTH N
CEJIEKIINH, TOM YHCJIIE W3JIaHUN KaK Ha
TEOpPETUYECKHE .
0 aHTJIOSI3BIYHOM PYCCKOM, TaK U
3HAHUSA B .
TeHOMHKE, JUTEPaTypHl, Ha aHTJIMHCKOM
MIOUCKE U
IPOTEOMH | yMEEeT 3HAaHUE U A3BIKAX, IPU
aHaiuse
Ke . MOHUMaHHe HOJITOTOBKE K
COBPEMEHHOM
o TEPMUHOB paboTte Ha
HAY4YHOU
CeMHHapax,
uH(popManuu
UCIIOJIb30BaHUE
aKTyaJbHBIX U
pelieBaHTHBIX
yJIUKaIun
Haer AprymMeHTHpOBaH
apryMEHTHPOBaH | HOCTh H
HBII OTBET HEMPOTHUBOPEUHB
OCTb OTBETA,
qeTKas
OCHOBHBIMU
(dhopmynupoBka u
TIOJIOKEHHUSIMA
BJIaJI€eT JIeMOCTpaIus
T€HOMUKH U
MPUYNHHO-
IPOTEOMHUKHU
CJICZICTBEHHBIX.
OTtcyTcTBUE
OLIMOOKHU B
MPEJICTABISIEMOMN
UHpOpMaLIUU
[1K-16 I'maBHbIE Ucnonp3yer Hcnonb3oBanue
CIIo MIOUCKOBBIE rJIaBHbIE KaK
COOHOCTB CHCTEMBI, TTOUCKOBBIC PYCCKOSI3BIYHOM,
10 Ooubmmorpadud | cUCTEMbI IPU TaK u
HCIIOJIb30B eckue 0a3bl MOKMCKE HAYYHOU | 3apyOexxHOI
aTh S JAHHBIX, ¥ 0a3bl | HHPOpMALUU JUTEpATyphl THPU
OCHOBHBIE JTAHHBIX MOJITOTOBKE
TEXHUYECK OMOXUMHUYECKOM pedepaToB 1o
ne Y XUMHYECKON TeMaM
cpezicTBa uHpopManu, MIPAKTUYECKUX
MIOWCKa JOCTYITHBIC B 3aHATHIH
Hay4HO- CETH MHTEpPHET
Oouosornye Ucnonp3yer Hcnons3zoBanue
CKOM [Tonp3oBaTbCs rJIaBHbIC aKTyaJIbHBIXU
uH(popMmarl MOMCKOBBIMU MOVICKOBBIE PEJIeBaHTHBIX
U, veer CHUCTEMaMH U CHCTEMBI IpU HCTOYHHUKOB
YHUBEpca Y oubnuorpaduue | moWcKe HAyYHOUW | MH(POPMAIIMH TTPU
bHBIE CKUMU 0azaMu uHpopMaun MIOATOTOBKE
MAKEeThI JTAHHBIX pedeparos no
TIPUKITAIH TeMaM
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BIX MIPAKTUYECKHIX
KOMIIBIOTE 3aHATUN
PHBIX Hannuue
nporpamMmm OOIIMPHBIX
C(I))3I[:B3.TB’ Braneer HpaBHE)IBHO,
0a3bl HABBIKAMH 0 OpMIIEHHBIX
IKCIIEPUME COCTABICHIA oubunmorpaduue
HTaJIbHBIX Oubumrpague CKHUX CITHCKOB K
Ouosioruue CIIX CITHCROB, pedeparam 1o
CKIIX CPaBHHUTEIHLHOTO Tenant

aHanmsa
JAHHBIX, MPAKTUIECKHIX
paboTaTh ¢ | BiameeT JITEPATYPHBIX 3aHATUN
- HUCTOYHUKOB,
Ko COCTaBJICHUS
uH(opMan pedepaToB u
eil B 0030poB
T — JTUTEPaTypHI 10
« MOJIEKYJISIPHPO-
COMIILIOTE Oouonoruuecum
PHbIX npoOiaemMam
CeTsIX

MeTOIII/I‘-IeCKI/Ie CKOMCHIalluH, oIIpeacjJadioime nmnpouecaypbsl OcHUNBaHUA
’
pe3yJabTaToB OCBOCHHUSA TUCHMUIIJIMHBI

«OTIMYHO» BBICTABIIACTCA, €CJIM CTYJGHT B OTBETaXx HAa BCE BOMPOCHI
JK3aMEHa/3aueTa JaeT MPaBUIBHBIE OTBETHI, JEMOHCTPUPYET BIIaJIECHWE MaTepuaIoM
JIEKIIMOHHOTO Kypca U OCHOBHOM M JIONIOJIHUTEIBHOM JIUTEPaTyphl, 3HAHUE U IOHUMAaHHE
TEPMHHOB, 3a4TEHBI BCE J1a00OpaTOPHBIC paOOTHI.

«XO0poI1110» BBICTABISIETCS, €CJIA CTYICHT B OTBETaX HAa BCE BOMPOCHI KOHTPOJIBHOM
paboThl HSK3aMeHa/3adeTa  JlaeT MpaBUJIbHBIC OTBETHI, JIEMOHCTPUPYET BIaJCHUE
MaTepuaioM JIEKIIMOHHOTO Kypca U OCHOBHOUM W JIOTIOJHUTEIHHOU JINTEPATYphl, HO HE
BCerJa OTBETHl apryMEHTHUpPOBaHbl. He oTBedaeT Ha MOMOTHUTENBbHBIE BOMpochl. He
MMEET 33JI0JKEHHOCTEH 1o 1abopaTopHbIM padboTam

«Y TOBJIETBOPUTEIHHO» BBICTABIISICTCS, €CIM OTBETHI HA BOMPOCHI DK3aMEHA WM
3aueTra HOCAT (parMEHTApHBIM XapaKTep, OTBEThI HE BCETJa HOCAT JIOTMYECKHIA
XapakTep, JOIMyCKaloTCs HE TOJHbIe (GOPMYIUPOBKH TepMHHOB. Ectp 1-2
3aJI0JDKEHHOCTH 1O J1a00paTopHbIM padoTam.

«HeynoBneTBOPUTENBHO» CTAaBUTCS, €CIM CTYJICHT HE BIIaJeeT MaTepHaIOM IO
BCEM BOIIPOCAM, OTCYTCTBYIOT JIOTUYECKHE CBSA3U B OTBETAX.

OueHoyHbIe cCpeAcTBa 11 IPOMEKYTOYHOM ATTeCTAlNU
Bomnpocs! K 3k3amMeny

1. JoxazarenbctBa reHeTrndeckoit poiau HK. Onwirer @. ['puddura Ha mHeBMOKOKKax, A. Xepiu u

M. Yeiiz Ha 6akrepuodarax u @penkens-Konpara ¢ BupycoMm TabauHOi MO3auKH.
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2. IlepBuuHas CTPYKTypa HYKJICHMHOBBIX KHCIOT. HykieoTwiapl, HyKieo3uabl, TayTomeTpus
a30THCTBIX OCHOBAaHUWIl, aHTH- M CUH-KOH(OpMalMs NypUHOB W MUPUMHAMHOB, KOH(MOpMaLUU
caxapa.

3. [Mpuramumne! crpoenus JJHK. Cxema MONMMHYKICOTHTHON €N, BHY TPUMOJICKYJISIPHBIE CBSI3U.

4. lBoiiHas crimpanb Yorcona-Kpuka. [lapamerpsr ciupanu. A-, B- u Z- ¢popmsr JIHK. Ctakunr-
B3aUMOJEICTBUS, XyICTUHOBCKHE CBsA3H. CBepXcnpanu3arus.

5. Otnnuus mexay JIHK u PHK. Tunet PHK. ®yaknuu [JHK.

6. [IpaBmia Yapradpda. CnenupuuHOCTh KOJTUUECTBEHHBIX COOTHOILIECHUI a30TUCTHBIX OCHOBAaHUM
B HYKJIEMHOBBIX KHCJIOTaX.

7. Henarypanusa asyxuenodeunsix JIHK. ITnaBnenune JIHK, CBsI3b ¢ HYKICOTHAHBIM COCTABOM.
I'unepxpomusblit a3 dext. KoonepatuBHOCTH mpoiiecca.

8. Penarypauus JIHK. YcnoBus penarypamuu. Ilpumenenue meronos JJHK/IHK u PHK/IHK
rUOpUAU3aIIH.

9. I'enernyekuit koa. CBOMCTBAa FEHETUYECKOTO KOJIa, TPOUCXOKICHHUE M ABOJIIOLIKsA, COdON usage,
CUCTEMA 3aIKCH.

10. Tpauckpunuus. IIpuHuunel Tpanckpunuuu. Ilonstue o6 omepone. IIpomorop, TepmuHaTop,
muctpoH. TTGACA u TATAAT (6mok [IpubHOBa) mOCIE10BATEINBHOCTH.

11. Dranbl TpaHCKpUMNLIMH, (PAKTOPBl M HHTUOMTOPHI TpaHckpunuuu. CyObeIWHUYHBIA COCTaB
PHK-nonumepassr E. coli.

12. Perynsauus TpaHCKPUIIIUU y MPOKAPUOT: HETATUBHAS U MO3UTUBHAS WHAYKINS, TO3UTHBHAS U
HEeraTHBHAs penpeccusl.

13. Crpyxkrypa tpancnoptHoii PHK, pa3sHooOpasme NepBHYHBIX W TPETUYHBIX CTPYKTYP.
Pexoruuius. Amunoarmn-TPHK-cunTerassr (koaassr). [Ipasuna "wobble".

14. Crpykrypa pudocom. IIpunuunel opranuzauuu. pPHK, Tumsl u cTpykTypHas opraHuzanus.
Karanmutuueckue neHTpbI prbocom.

15. Cunrtes Oenka ©Ha pubocomax. IlocnemoBarensHocTs Illaitna-JlamberapHo. YcraHoBKa
MHUIMUPYIOUIETO KOJIOHA, O0pa3oBaHME NENTHIHOW CBA3M MeXIy (POPMUIMETHOHUHOM U
amuHoanmia-TPHK, Tepmunanus tpancisuu.

16. dakTopbl TPaHCIANWHU, TPUHIUIB (QYHKIIMOHUPOBAHHUS pPUOOCOM, OCOOSHHOCTH Mporiecca
TPaHCISALNU, OCHOBHBIE OTJIUYUSI CUCTEMBI TPAHCIISLIUH Y DYKApHUOT.

17. Tpanckpunuus y sykapuoT. CrpykTypa sykapuorudeckoro reHa. Tumbsl PHK-mommmepas.
Enuanna tpanckpunuuu, CAAT u TATA (6mox XorHecca) MmocieqoBaTelIbHOCTH, Oa3zaibHbIC
(bakTOpbI TPAaHCKPUIIINH, CallJIEHCEPhl U DHXAHCEPHI.

18. Hndopmamumonnas PHK (MPHK ). DOx3on-untponHas ctpykrypa. Ilpomeccunr MPHK.

HNudopmodeps! u uapopmocombl. Mansie PHK. Tumsl crutaiicunra.
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19. Permmmkauus JIHK. Ilpunnuner permmmkanuu. Origin. Perumkamus mo Tumy "TimaskoB',
KaTsamuxcs kojieu, D-netens.

20. ®epmentatuBHas cucrema cumuHTe3a JIHK in vitro. JIHK-momumepaza A. KopubGepra
(xatamutuyeckue aktuBHOCTH). JJHK-Marpuna. TouHOCTh perivkanuu.

21. Tononorus perumkanuu. benku Ans0eprca, renukassl, TononoMepassl. parmenTsr OKazaku.
JAHK-nonumepassl.

22. Pemukanus XpoOMOCOM Yy BBICIIMX OpraHM3MOB. PemmkoH, nonupeniukoH. IIpoGnema
pEIUIMKAIMK KOHIIOB JIMHEHHBIX MOJIEKYJI (TEJIOMEpBI, TEIOMEPasa).

23. OcHoBHble penapabensHbie moBpexaeHuss JIHK w nmpunnmmer ux yctpanenus. Ilpsimas
pemapanus:  (oTopeakTuBanus, pemaparus O°  aIKMIMPOBAaHHOTO TyaHWHA, peHaparus
OJIHOLIETIOYEUHBIX Pa3pbIBOB U All-caiiToB.

24. DKcUM3MOHHAs penapalnys: BbIpe3aHnue MOBPEKIACHHBIX OCHOBAaHMMH, BhIpE3aHUE HYKIJICOTHIOB.
®epMeHTBI penapanym.

25. TlocrpennmkaruBHas penapanus: pexomOuHannonHas M SOS pemapaums. buonormueckoe
3HAYEHUE penapanuu.

26. Cucrema momuduxanuu-pectpukunu JIHK. buonornueckas ponp mermnuposanus JHK y
sykapuot. GC-octpoBku. UMIpuHTHHT.

27. HecrabumpHocTh TeHOMa. Knaccudukamus MI'D. CriocoObl mepeMenieHusl TPAHCIIO30HOB U
peTrpoTpancno3oHoB. DddekTol, BbI3biBaeMble MI'D.

28. MonekyssipHble OCHOBBI KaHLleporeHesa. TeopuM paka, oOpaTHas TPAaHCKPHUIIUS, T'eH pS3,
arorTo3.

29. Tenermveckas pekoMOWHanus. [oMolorMdHasi peKOMOWHAIMS (PKOTHITMYECKasi), MOJEIb
Xomnunes.

30. T'enernueckass pexoMmOuHanMsg ©Oe€3 TOMOJOTHM: calT-cnenuduueckas, TPAaHCIO3ULIUU U
HE3aKOHHasl.

31. Opranuszamnusi reHoMa BBICIIMX OpraHu3MoB. M30xopsl, mapagokc BenmnduHbl C, MPUYUHBI U
CIIEICTBUS N30BITOYHOCTH SYKapUOTHYECKOT0 FeHOMA.

32. TloBropstouiecs IOCIEAOBATENbHOCTH. bBBICTpble  MOBTOpPBHI, YMEpEHHBIE TOBTOPHI,
YHUKaJIbHbIE TIOCIIEI0BATENbHOCTH. PeTpoaneMeHThI.

33. Knaccudukanust reHoB. ['eHbl "momamrHero xossiictBa" M "pocKomu"; YHHKAIBHBIE T€HBI CO
CTEUUANBHBIMU U O0IUMH (DYHKIIUSIMH, MHOKECTBEHHBIE CTPYIIIUPOBAHHBIC U PACCEHHBIC TCHBI.
34. KoMnakTHOCTh reHOMa 3yKapHoT. OOI1as XapakTeprucTUKa TUCTOHOB. Y POBHU KOMIAKTH3AIUN

JAHK. ApxuTekToHuKa siapa.
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33. MounekynsipHO-OMOIOTUYECKHNE OCHOBBI BOSHHUKHOBEHHS XU3HU Ha 3emie. [UmoTessl, Teopus
Ooworod3a, OenkoBo-koariepBaTHass Teopuss Omnapmra, Mwup PHK kak mnpemmecTBeHHUK
COBPEMEHHOM JKU3HHU.

34. T'enHas uH>XeHepus: 00IIKe TPUHIUIBI CO3aHus peKoMOMHAHTHBIX MoJiekyn JTHK. ®epmeHThI
U METO/Ibl, UCIIOJIb3yEMbIE B TEHHON MH)KEHEPUH. BEKTOPBI KIIOHUPYIOIIKE U 3KCIPECUPYIOIIKE.

35. bubnuoreku reHoB. PuU3HUECKOE H TEHETHYECKOE KapTHPOBAHUE.

36. MouekymsipHble METOJIbl JUArHOCTHKHU 3a0osieBaHUl. ['eHOTepamusi W MepCreKTUBBl FeHHOU
KOPPEKIMU HACJIEICTBEHHBIX 3a00IeBaHMIi.

37. TpaHCreHHBIE KUBOTHBIC, MTOJTyYCHHE M MPUMEHEHHE. TpaHCTeHHBbIC PAaCTeHHS, MOIyYeHUE U
IIPUMEHEHUE.

38. HanpaBiennblit MyTarenes. [ eHHas HH>KeHEpUs OEJIKOB.

39. OnTuMH3aIKK SKCIIPECCUH T€HOB B MPOKAPUOTHUECKUX CHCTEMaX.

40. DyKapuOTHYECKHE CHCTEMBI MTOyYeHHsI peKOMOMHAHTHBIX OenkoB. [lomydyeHne koMmepyecKux

IMPOAYKTOB C ITIOMOIIBIO peKOM6I/IHaHTHBIX MHKPOOPraHu3MOB.

TecToBbBIC 3a1aHUSA
Tect 1.Cunre3 0eaka

1) Vkaxwure mocineaoBareabHOCTh CTaAUN CUHTE3a OenKa:
. THULIAAIUS puOOCOMAJIBHOTO LIMKJIA;

. IOCTTPAaHCIIALIUOHHBIN MPOLIECCHHT;

. TPAHCKPHUIILUS;

. DJIOHTalus pudOCOMAIBHOIO IIMKIIA;

. TEpMUHaLUs puOOCOMaIBHOIO IUKJIA;

AN N BN W N -

. MIOCTTPAHCKPHUITIIMOHHBIN MPOLIECCUHT.

2) YKaxwuTe Mocaea0BaTeIbHOCTh HOMEPOB MPOIECCOB, HAYIINX Ha HAYAIbHON CTaauHN
AJIOHTAITUN PYKAPHOTHUECKOTOPUOOCOMAIBHOTO IUKIIA:

. IENTH/IHAS CBSA3h 00pa3yeTcs MpU yUacTHH MEeNTUIITpaHcepasbl, 00pa3yeTcs AUMETTH/T;
. B A-caiite HaxoauTcs MeTnoHUI-TPHK;

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

. TPHK TepsieT cBsi3b C aMUHOKUCIOTHBIM PAIMKATIOM U MOKUJIAET P-caiiT;

hn B~ W N =

. IeNITUIUATpancokaza, ®I-2 u sneprust [ TO yuacTByeT B mepemMenieHuu puObocomsl Ha |
TPUILIET;

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

7. A-caliT CTAaHOBUTCS CBOOOIHBIM.

3) VYkaxute HE0OXOIUMBIE YCIOBUS ISl IPOLIECCca TPAHCKPHIILIUH.
A. Marpuna:
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. pPHK;

. TPHK;

. uPHK;

. JHK;

. aMUHOKHCIIOTBI;

. IOJIUIENTU.

. CyOcTpatsl:

. MOHOHYKJIEOTHU/IbI;

. @30TUCTBIE OCHOBAHWS,;

. Hykneo3uarpudochatsr;

. I€30KCUHYKIIeo3uaATpudocdatsl.
. Ucrounuku sHepruu:

. sHeprusg runposnnza ATD;

. sHeprus ruaponuza ['TO;

. DHEprHus CyOCTpaTOB.

. DepMeHTHI:

. AHK-nmonumepasa;

. JHK-npaiima3a;

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

. U aKTUBALUU (DEPMEHTOB;
. JUIsl TEpPMUHALIMY MPOLECCa;
. HE HY>KHBI;

. U1l y3HABaHUS IIpanmMepa.

. Mecro cuntesa:

. A71pO;

. MUTOXOHJIPHH

N = m W= W= W=, WO~k WD =

4) IlepBUYHBINTPAHCKPUNT — 3TO:

1. coequnenne PHK ¢ 6e1KoM B LIUTOIIIIA3ME;

2. THK, cunTe3upoBaHHas MOIYKOHCEPBATUBHBIM METOJIOM;

3. coBokynHocTbh Beex BuaoB PHK, cuHTe3npyeMbIx B cTaauy TpaHCKPUIILINN;
4. PHK, nony4ennast B pe3yyibTaTe MOIU(GUKALIUNA KOHIIOB MOJIEKYJIBL.

5) B monexyne JJHK ne comepxxurcs:
1. anenun;

2. THMUH,;

. ypauu,

. TYaHUH;

. pubo3a;

. IIUTO3UH;

. Ie30Kcupru003a

N N L AW

6) IlocTTpaHCKPUMIITMOHHBIN MPOIIECCHHT BKJIIOYACT B ceOs:
1. momudukamnmro 5- u 3-koH10B Beex BuaoB PHK;
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2. mogudukarmio 5- u 3-kounos u-PHK;
3. MonudUKAIHIO a30TUCTHIX OCHOBAHUM;
4. penaparmuto u-PHK, T-PHK, p-PHK;

5. criaiicuHr u cimBanue octatkoB PHK.

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

2. TPaHCKPHUIILIUS;

3. TpaHCHsAIus;

4. peKOTHULIUS.

8) IlpocTpaHCTBEHHOE COOTBETCTBUE (JOTOIHUTEIBHOCTh) AQ30TUCTHIX OCHOBAHUH JPYT IPYTY
B MOJIEKYJIaX HYKJIEMHOBBIX KHCJIOT OCYIIECTBIISCTCS M0 NPUHIUILY:

1. KOOTIepaTUBHOCTH;

2. KOMIUIEMEHTapHOCTH;

3. KOIUTaHAPHOCTH.

9) Pubocomansnast PHK — sto:

1. HOMMHYKICOTHTHAS LIETh, KOTOPAast ABISETCS MHCTPYKIMEH 7151 COOPKH MENTHIHOW HENH Ha
pubocome;

2. HOMMHYKJIEOTH/IHAS 11eTb, KOTOpasi B KOMIUIEKCE C OeJIKaMU HETIOCPEICTBEHHO CBsI3aHa ¢
peanu3anyel reHeTHYeCKol HH(POPMALIUU NPH CUHTE3€ MEeNTHIHBIX CBS3EH;

3. Gosbliast U Masnasi cyObeAMHULBI PUOOCOM;

4. cTpyKTypa, obecreunBaromnias crenupuueckyro peakiiuio CHHTE3a BEIIECTB B KJIETKE.

10) Co3peBanue u-PHK Bxitouaet B ce0si:

. MoAuUKAIUIO 3-KOHIIA — CIIAHCHHTOJINT O/ ICHUIIATA;

. IPUCOEAMHEHNE K 5-KOHIly METUIIUPOBAHHOTO T'yaHHUHA;

. OTPaHUYEHHBII NPOTEOIIN3;

. K3MIUPOBAHUE 5-KOHIIA;

. MonuduKarys 3-KOHIa MIPUCOSTUHEHUEM OJIUT0AICHUIIATA;
. K3MIMPOBaHUE 3-KOHIIA.
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8. ”HULIMMPYIOIIUE KOJIOHEI
1) TYT
2) VTA
3) YAA
4) AVL
5) VAT
6) YYY
7) AAA

9. TEPMUHMPYIOILNE KOJOHBI
1) TYT

2) YI'A

3) YAA

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

10. ITPU ITPOLIECCHUHTI'E PHK HA 3’KOHIIE MOI'YT JJOBABJIATHCSA
I[MOCJIEAJOBATEJIbBHOCTHU

1) mosuC

2) monuA

3) momuT

4) momul’

5) moauU

11. IHK PA3PYIIIAETCS ITPU BO3JIEMCTBUU
1) ynerpaduonera

2) PHK-a3s1

3) TpuncuHa

4) nporenHasbl

5) IHK-a3sI
6) denoina

12. PEIIVNIMKOH UMEET
1) 2 TOYKHM MHUIHALIUN

2) 2 TOYKU TEPMHUHAIIH
3) 1 Touky TepMuUHaALIMU
4) 1 TOYKY MHUIHALIAN

13. HAUBOJIEE UHTPOHMPOBAHBbI 'EHBI
1) KMMYHOTTIO0YJIMHOB
2) TUCTOHOB

3) tpPHK

14. XUMHWYECKHUI COCTAB PUBOCOMBI
1) PHK

2) JHK

3) 6enku

4) Zn

5) Fe

6) Ca

7) Mg

15. OCHOBHABIE IMTPUHIIMIIBI PEIJIMKALIMA
1) KOHCEpBAaTUBHOCTH
2) DOIYKOHCEPBATUBHOCTD
3) mapamienbHOCTh MaTPUIIBI M HOBOM LN
4) anTHIAapALIEILHOCTS, MATPHUIIGI M HOBOH LIENTHA

OBBE/IUTE KPY>XKOM HOMEP ITPABHUJIBHOI'O OTBETA:

1. TIPU OBPATHOI TPAHCKPUIILIMU 3ATPABKAMU CJIYKAT
1) pubocomanbpubie PHK

2) tpancnoptabie PHK

3) marpuunbie PHK
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4) omuonenoveunsie JJHK
5) nByuenoucunsie JJHK

2. KOOAKTOPOM JJHK-TTOJIMMEPA3GI SABJISIETCS
1) Fe
2) Zn
3) HAJI®
4) Mg

3. YMCJI0 HYKJIEOTHU/IOB, [IOJIMMEPU30BAHHBIX 3A 1 MUH [IPY OCHOBHOM
CHUHTE3E JHK Y TIPOKAPHOT

1) 50

2) 1000

3) 15000

4. CUTMA-®AKTOP PHK-ITOJIMMEPA3bBI HEOBXOJUM JUJIA
1) kKaTaIUTUYECKOM aKTUBHOCTH (hepMeHTa
2) paciio3HaBaHus CTAPTOBON TOYKHU M HPOYHOTO CBA3BIBAHUSI

5. IOCJIEAOBATEJIBHOCTbB ITPOMOTOPA
1) Tpanckpubupyercs
2) He TpaHCKpHOUpyeTcs

6.Y ITIPOKAPUOT TPAHCKPUIILUA
1) MOHOUIMCTPOHHAS
2) MOMUIMCTPOHHAS

7.Y OYKAPUOT TPAHCKPUIILIMA
1) MoHOLIUCTPOHHAS
2) DOJUIMCTPOHHAS

8. TEHETUYECKUI MATEPUAJI BUPYCA CITHJIA
1) JHK

2) PHK

3) 6enok

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

2) cBepxcoupaib

10. DHEPTUS AT® HYXKHA JJIA PABOTBI TOITON30OMEPA3LBI
11
2) 2 (rupasbl)

11. PEAYIUTMKALIMS JTHK WET T10 TIYTHU
1) koHCEpBaTUBHOMY
2) MOIYKOHCEPBATHBHOMY

12. TIPU PETUIMKALIMU PACTYIIAA LIETIb U MATPULIA
1) napamienbHsl
2) aHTHHAPAJICTLHBI
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13. UTHTPOHBI UMEIOT I'EHbBI
1) mpokapuor

2) BYyKapuoT

14. DPATMEHTBI OKA3AKU CILINBAIOTCSA B HEITPEPBIBHYIO HUTh
1) AHK-monumepasoit

2) JHK-nurasoii

3) JHK-a3oii

4) Tenomepasoi

15. IOMUMO BEJIKOBBIX EJIUHUL] TEJIOMEPA3A COJEPXKUT
1) PHK
2) THK

16. TEJIOMEPA3A HE PABOTAET B KJIETKAX
1) 5MOpHOHATBHBIX
2) OIyXOJIEBBIX
3) mudbbepeHIMPOBAHHBIX COMATHYECKIX

17. JHK B BUJAE KATEHAHOB HAXOJIUTCA B
1) xpomocomax
2) MHTOXOHJIPHSIX
3) smucomax

18. PUBOCOMAJIbHA A PHK TTPU ®N3NOJIOT'MYECKNX YCIIOBUAX HAXOJUTCS B
BUJIE COJIN
1) Ca
2) Mn
3) Mg
4) Fe
5) Zn

19. ACCOIMALIMA PUBOCOMAJIBHBIX CYBUACTHUL HEOBPATUMA C HAYAJIOM
1) npoueccunra

2) TPaHCIAIUH
3) TpaHCKpUTIIIUU

20. TEPMMWHUPYIOIIME KOJOHBI CHUTBIBAIOTCA
1) TpPHK
2) OenkoMm

21. TIEPBASI AMUHOKUCJIOTAITPY CUHTE3E ITENTUIHOM LEITN
1) cepun
2) TUPO3HH
3) bopMHIMETHOHMH

22. CAMBIE DO®EKTHUBHBIE M3 U3BECTHBIX [TIPOMOTOPOB UMEIOT
1) Gakrepuodaru

2) GakTepun

3) npocreiimue

4) Bomopociu

5) yenoBek
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23. TIPU CIIJTAMICUHTE B VJIEP’)KAHUU DK30HOB B HEITOCPEJICTBEHHOM
BJIM3O0CTU APYT K APYTY YVUHACTBYIOT MOJIEKVYJIbI

1) rereporenHoi Huzkomoaekyaspuoi PHK

2) 6enkoB

3) Tp PHK

4) unpopmannonnoit PHK

24. HEHTHI[HH-TPAHC@EPABHBIFI YYACTOK HAXOAUTCA HA CYBYACTHULIE
1) GoabIO¥H
2) mavoit

54. 3A CHEHI/IQDHI{ECKI/IIZ BBIBOP COOTBETCTBYIOH.[EVI AMHWHOALINJI-
TPAHCIIOPTHOI PHK OTBEYAET CYBUYACTHUILIA

1) wmanas

2) OoJbimas

25. B I[IOJIHOM PUBOCOME M-PHK 3AXKATA MEXIY IBYMA CYBYACTULIAMU,
bYIYUU CBAA3AHA C KOHTAKTHPYIOH.[EPI ITOBEPXHOCTBHIO CYBUYACTMUILIBI

1) mamoii

2) OobIIon
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