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1. Hean, 3an0aum v IJIAaHUPYeMble Pe3yJbTAThl 00yYeHHs N0 AUCHUILIHHE

Lesbro OCBOEHMSI JUCLUIUIMHBI ABIISCTCA:

- (hopMHpOBaHUE 3HAHUM O CIIOCOOAX KOHCTPYMPOBAHMS BEKTOPHBIX MOJIEKYJ C LIENbIO
KJIOHUPOBAHMS MX B KIETKaX-pPEeUUIHEHTaX, YJaCTBYIOIIMX B CHHTE3aX OMOTEXHOJOTMYECKOU
OPOAYKIHMH (KJIETOK, aHTUTEJ, PEKOMOWHAHTHBIX OEJIKOB, BAaKUMH U T.II.), CIIOCO0AaX KOHTPOJIS
9KCIPECCMOHHONW aKTUBHOCTH MCIIOJIb3YEMbIX I€HHO-MHKCHEPHBIX KOHCTPYKIMH, a TaKXke O
MOJIEKYJISIPHBIX MEXaHU3MaX PEeryJIsiluU CUHTE3a OMOJIOTMYECKUX MOJIEKYJI.

K ocHOBHBIM 3a71auaM OCBOEHUS AUCLUIIIINHBI CIETYET OTHECTH!

- OCBOCHHE METOJOJIOTUHM, aHaluW3a M BhIOOpa MPHUHLUMIOB M METOJOB PadOTHI C
BEKTOPHBIMU CHUCTEMaMH, NOHHMaHHME paOOThl KJIETOYHBIX CHUTHAJIBHBIX CHCTEM, a TaKkKe
0COOEHHOCTH CTPOEHUSI U (PYHKLIMOHUPOBAHUS BEKTOPOB PA3HOT0 TUIIA U IIPOUCXOXKIAECHUS;

- MOJIy4€HHE MEPBUYHBIX HABBIKOB 110 OCBOCHMIO METOJOB HCCIIEIOBAHUS U ITOHUMaHUE
o0mmmx 0a30BBIX MPUHLIUIIOB Pa0OTHI ¢ OMOTOIMMEPAMHU HYKJICHHOBOW IPUPOIHI;

- YCBOEHHME NOJXO0/A0B K MOAM(DUKALMU IeHETUYECKOIo Marepuana Ipo- U 3YKapuoT ¢
LEJIBI0 TIOJTY4EHUsl HamOosiee NMPOJYKTUBHBIX NPOMBILIUIEHHBIX IITAMMOB M JHMHHUH KIJIETOK C
HOBBIMU CBOMCTBAaMH.

OOyuenue no aucuuiiInHe «MeTobl KOHCTPYMPOBAHHUS IUIa3MHUJHBIX U BHUPYCHBIX
BEKTOPOBY HAIPaBJIEHO Ha (POPMUPOBAHUE Y O0YHAIOLINXCS CIEAYIOIINX KOMIETEHIUI:

Koa u HaumeHoBaHue NuaukaTopsl 10CTHKEHUS KOMIIETeHIMHU
KOMIIeTCHIUI

[1K-3 Criocoben HNIIK-3.1 3HaeT akTyalbHYI0 HOPMATUBHYIO IOKYMEHTAIIHIO B

PYKOBOIMTH COOTBETCTBYIOLIEH 00J1aCTH 3HAHUI; METO/Ibl OPraHU3aIMU TPYyIa

KOJJIEKTHBOM U YIIpaBJICHUS [IEPCOHANIOM; METO/Ibl BHEPEHUS PE3YIbTATOB

paOOTHUKOB MpHU UCCIIeIOBaHUM U pa3paboToK

UCCIIEIOBAHUU HNIIK-3.2 YMeeT npuMeHSTh HOPMATUBHYIO TOKYMEHTAIIUIO B

CaMOCTOSITENIbHBIX TEM COOTBETCTBYIOLIEH 00J1aCTH 3HAHUI; aHAIM3UPOBATh HAYYHbIE
po0OJIEMBI 110 TEMATHUKE MPOBOIUMBIX HUCCIIEOBAHUN U
pa3paboTok

WNIIK-3.3 Bianeer HaBIKaMH pa3pabOTKH 3JIEMEHTOB IIAHOB H
METOAMYECKHX MPOTrpaMM MpPOBEICHHS UCCIIE0BaHUN U
pa3pabOTOK; BHEAPEHNUS PE3yIbTATOB HCCIECAOBAHUN U
pa3paboTOK B COOTBETCTBUU C YCTAHOBJICHHBIMH ITOJTHOMOYHUSIMH;
MPOBEPKH MPABUIBHOCTH PE3YIIBTATOB, TIOTYYEHHBIX
COTPYAHUKAMHU, pabOTAIOIIUMHU 101 €r0 PYKOBOJICTBOM;
OCYIIECTBIICHHEM PadOT MO MOBHIIIEHUIO KBATH()UKAITUHN KaJIpOB B
COOTBETCTBUH C YCTAHOBJICHHBIMH MOJTHOMOYHUSIMU

I1K-7 Criocoben UIIK-7.1 3naeT MeToAbl TEHHOW MHXEHEPUHU KIETOK ISt
pa3pabaTsIBaTh U MOJIy4eHUS TPOIYLIEHTOB, TEXHOJIOTHIO nonyyeHus: bAB;
MOAUPUITIPOBATH HSKOHOMUKY U yIpPaBIEHUE B OPTaHU3AIMN; HOPMATHUBHBIE
CYILIECTBYIOIINE MPABOBBIE AKTHI B 00JaCTH OMOTEXHOJIOTHYECKOTO MTPOU3BO/ICTBA;
OHMOTEXHOJIOTHYECKHE HOPMBI pacxojia ChIpbs U MaT€pPUaAIOB B 00JIaCTH

MPOLIECCHI MOTYYEHUS OMOTEXHOJIOTMUYECKOTO MPON3BOACTBA

bAB, NIIK-7.2. YMmeeT npoBOAUTH CKPUHUHT IITAMMOB
pa3pabaThiBaTh MHUKPOOPTraHU3MOB - MpoaAyleHToB BAB; ncnoiap30BaTh METOBI
MIPEIOKEHUS TI0 T€HHOW WH)XCHEPUH TP TIOJTYICHHH HOBBIX

OIITUMH3AIUU MUKpPOOPTaHU3MOB; pa3padaThIBaTh MPEATIOKEHUS O
OHMOTEXHOJOTHYECKHX ONTUMU3AINH HanOoJIee 3HAYUMBIX ITapaMeTPOB

MPOLIECCOB U OMOTEXHOJIOTMUECKUX MPOIIECCOB

ynpasiiennto Beimyckom | MIIK-7.3. Braneer HaBbIkaMu MPOBEICHUST KOMIUIEKCA
MEPOINPHUATHM 110 BHEIPEHUIO B IPOU3BOJCTBO




OMOTEXHOJIOTHYECKOM OMOTEXHOJIOIMYECKUX MPOTYKTOB HOBBIX IITAMMOB

MPOTYKLIUU MHUKPOOPTaHU3MOB-TIPOYLIEHTOB; METOJJaMU ONTUMU3AIIU
napaMeTpoB OMOTEXHOJIOTHYECKOro IMpoliecca noiaydenus bAB;
MIPOBEJICHUS ONBITHO-TIPOMBIIIUICHHOH OTPaOOTKU TEXHOJIOTUU U
MacIITaOMpPOBaHUS IPOLECCOB OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; Pa3pabOTKH MPEITIOKEHUM 110 ONTUMHU3ALUN
pacxoja ChIpbsi, MATEpUAJIOB NpU U3rotopieHnu bAB

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JlucumiiiiHa OTHOCUTCS K  JJICKTUBHBIM  JTUCIUIUIMHAM — 4YacTH, (OPMHUPYEMOi

Y4aCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIIEHUH Osioka b1 Jluciummuasl (Moxynn).

HI/ICHI/IHHI/IHa ((MCTO,I[BI KOHCTPYUPOBaHUA IIIaSMUAHBIX W BHPYCHBIX BCKTOPOB»

B3aUMOCBsI3aHa JIOTUYECKU U COAECPKATEIBHO-METOANYECKHU CO CACAYIOIIMMU JUCHUIIIIMHAMMU:
- «@apmareBTHYECKasi OMOTEXHOJIOT U,
- «be30macHOCTh MPOYKTOB OMOTEXHOJIOTUIY;
- «[IpaBuna HajyexKaIen NPOU3BOACTBEHHON NPakTUKU B cucteMe GMPy;
- «CKpUHUHT MPOIYIICHTOB OMOTEXHOIOTHH,
- «CTpyKTYpHO-(hYHKIIMOHATBHBIEC UCCIIEOBAHMSI OCIKOB M HYKJIEMHOBBIX KUCIIOTY,
- «OKCcTpeMalIbHBIE POPMBI MUKPOOPTAHU3MOB B OMOTEXHOJIOTUIECKHIX MTPOIECCAX).

3. Crpykrypa U colepkaHue TUCHUILINHBI
OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIACT 4 3aueTHble euHUIBI (144 gacoB).

3.1. Buabl y4eOHoii paboThl H TPY/10EMKOCTh

Ne B GHoii DG KoanuectBo CemecTphl
w/n uj yueOHoi padoThI 4aCoR 1 -
1 | AyauTopHble 3aHATHA 36 36 -
B ToMm gnce:
1.1 | Jlexkuun 18 18 -
1.2 | CemuHapCcKUe/PaKTHUECKUE 3aHATHUS 18 18 -
1.3 | JlaboparopHbIe 3aHATHS - - -
2 | CamocrosiTesibHasi padoTa 36 36 -
3 | ITpome:kyTOYHASI ATTECTAIMSA -
9K3aMEH -
Hroro 72 72 -
3.2. Temaruyeckuii IJIaH W3yYeHUs JUCHUTLTHHBI
TpynoemkocTs, yac
AyauTopHasi pa6oTa 2
EHNERERE
Ne Pa3zjesnbi/Tembl o < 28 = Ex § 2| 8 E
n/n AUCHMILTHHBI 3 = s = == T 2| 5 =
= | § |EEE/ £ c£g|E*&
= 287 €7 Eg g
o E = = | =
@
1. | Tema 1. UccnenoBanue CTpyKTYpHO- 4 2 - - - 2
(YHKIIMOHATIBHBIX CBOCTB
HYKJICOIPOTEHIOB




Tema 2. MexaHU3MBI peann3aiun 8 2 4 - - 2
TeHEeTHYECKOH nH(pOpMaIMK B TIPO- U
JYKapUOTHYECKHX OpraHu3Max
Tema 3. MeTosibl KOHCTPYHPOBAHHUS 6 2 2 - - 2
rubpuaHbx Mojekyn JJHK
Tema 4. DTanbl MOJEKYJISIPHOTO 6 2 2 - - 2
KJIOHUPOBAHUS
Tema 5. Kimaccugukanuy BEKTOPHBIX 6 2 2 - - 2
CUCTEM
Tema 6. Co3gaHue BEKTOPHBIX MOJIEKYJT 6 2 2 - - 2
Ha OCHOBE IJIA3MHU]T
Tema 7. Tunbl MONEKYISPHBIX 6 2 2 - - 2
BEKTOPOB
Tema 8. O0s3aTenbHbIC U 6 2 2 - - 2
cnenn(uyIecKre CBOMCTBA BEKTOPHBIX
KOHCTPYKIUHI
Tema 9. Mcnionb3oBaHNE BUPYCHBIX 6 2 2 - - 2
BEKTOPOB B KJIIETOYHBIX TEXHOJIOTUSAX

Hroro | 144 18 18 - - 18

3.3. Coaep:xanue 1M CUUILINHBI

Tema 1. HccaenoBanue CTPYKTYPHO-GYHKIIMOHAIbHBIX CBOMCTB HYKJICONIPOTEH/10B

OcHoBHble TUIBI OHOnoaMMepoB. CTPYKTYpHbIE XapaKTEPUCTUKH aAMUHOKHCIIOT,
KJacCU(pUKalus, ydacTHe (QYHKIHOHAJIbHBI TPYNN B CTAOMIM3AaLUU OEJIKOBBIX CTPYKTYP.
[IpocTpaHcTBEHHBIE  CTPYKTYpbl ~ OenkoB.  Tumbl  OGENKOBBIX  JOMEHOB.  (OJAMHI.
[TocTTpancnsanuonnsle  Moaudukanuu  OenkoB.  HyxienHoBble — kucinotel.  CTpykTypa
Hykieo3unoB, Hykieotunos, PHK, IHK, ciimpaneit JITHK. Tayromepuss a30TUCTBIX OCHOBaHUM.
KucnorHo-ocHoBHbIe cBo¥icTBa. [TocTTpanckpunuumonnsie Mmogudukamuu PHK. Cniupanuzanus u
OTpHUUATENbHAS CyNepCIrpann3alus HyKJIEMHOBBIX KACIOT. Y poBHU KomnakTuianuu JHK.

Tema 2. Mexanu3mbl peaju3allid TreHeTHYecKoil HHpopManmuu B NpPo- U
JYKAPHOTHYECKHX OPraHU3Max

Ponbe perynmatopHbIX MOJIEKYN KJIETKM B mporeccax uHunuanuu perummkanuu JIHK.
depMeHTAaTUBHBIE CUCTEMBI U CIIOCOOBI PEIUIMKALIMU B MPOKAPHOTHUECKUX U 3YKAPUOTUYECKUX
opraHu3Max. OTalbl PETyIsSIUU SKCIPECCUU T€HOB M OnepoHOB. CTPYKTypHbIE OCOOEHHOCTH
IIPOKAPUOTUYECKUX, BUPYCHBIX M JDYKApUOTHUYECKHUX I'€HOB. AJanTtanus I€HOTHUIIOB M3BECTHBIX
MPOMBINUIEHHBIX HMITAMMOB MHKPOOPTaHU3MOB K CHHTe3aM lieieBbIx OenkoB. Ilonstue anbda-
KOMIUIEMEHTAIllM B JIAKTO3HOM  orepoHe. Vcronp3oBaHMe —ayKCOTPO(HBIX  IITAaMMOB
MHUKpPOOPTraHW3MOB B T€HHO-MHKEHEPHBIX 3KcrepuMenTax. Mcnone3oBanne TPHK-cynpeccopos
B [I0JJaBJICHUU HOHCEHC-MYTaLUM.

Tema 3. MeTtoabl KOHCTpPYHpPOBaHHusA rHOpUAHBIX MosekyJa JHK

Onementsl  TexHonorun pexomOuHaHTHRIX J[HK. ®epmeHTaTBHBIE CHCTEMBI
TEHETUUYECKON MHXKEHEepuu: SHAOHYyKiIea3sl pectpukiuu, PHK-3aBucumas JIHK-nomumepasa,
Hykieaza BamHI1, tepmunaneubie Tpancdepasbl, JHK-nurassl. MexaHu3Mbl KOBaJ€HTHOTO
JUTUPOBAHMS <JIMIIKMX» M «TYIBIX» KOHIIOB (PparMeHTOB OJIMIOHYKJIEOTUIOB. JloGaBieHue
CalTOB PECTPUKLUUU B XOAC IPHUCOCAMHEHUS TOMOIIOJIMMEPHOro XxBocTa. KoHCTpympoBaHHe
MOJIMJIMHKEPOB ~ MYJIbTUKJIOHAJIBHBIX CAUTOB  PECTPUKLHMH, YHUBEPCAIBbHBIX I[PAalMEpPOB
CEKBEHHUPOBAHH.

Tema 4. ITanbl MoJIEKYJISIPHOTO0 KJIOHHPOBAHUS




[TonydeHue 1ENEeBBIX TE€HOB XWUMHUKO-()EPMEHTATUBHBIM CHHTE30M, BBIJICIICHHEM U3
npupoansix JIHK, cunrezom mo MPHK PHK-3aBucumoit JIHK-nonumepasoii. [loctanoBka rena
0]l KOHTPOJIb PETYISATOPHBIX 3JIEMEHTOB KJIETKH XO3SMHA WM TPAaHCPOPMUPYIOLIETO BEKTOPA.
BapuanTbl 3kcripeccuu reHOB P BCTPaBaHUM UX BHYTPZ2b CTPYKTYPHOI'O T€Ha B MPABUIBHOU
paMKe CUMTBIBaHUS, B METOJE MPSIMOM AKCHPECCHH, B METO/E TMOPUAHOrO OnepoHa. MeTossl
JOCTaBKM T'€HOB UM BEKTOPOB B OpraHU3M-peuunueHtT. WaeHTHuduKanus ¢ CKPUHUHT
TpaHC(HOPMHUPOBAHHBIX KIETOK.

Tema S. Kitaccupukanum BeKTOPHBIX CHCTEM

Bekropa kimaccuuuupyroT MO I€HETHYECKUM KOHCTPYKLUSAM (10 IPOMCXOXKACHUIO):
IUIa3MUJHBIE, BUpYCHBIE, (aroBbie, rudpuansie. [Ipumepsr. Knaccuduxaimss BEKTOPOB IO
00J1aCTsIM MCIIOJIB30BaHMs: BEKTOPbI OOIIEro Ha3HaueHHs (KJIOHHPOBAHHE T€HOMHBIX TI'€HOB,
k/IHK, ¢parmenroB JTHK); BEeKTOpBI SKCIIpecCUU KIOHUPOBAHHBIX T'€HOB (CHHTE3 MaTPUYHBIX
PHK wu 0enkoB); crneuualn3upoBaHHbIE BEKTOpPHI MJISI HCCIEIOBAaHUI (CEKBEHHpPOBAHUE U
MYTHPOBaHHE TE€HOB, M3YYE€HHE OCOOEHHOCTEH PpEryJSIMOHHBIX IPOLIECCOB KIOHUPOBAHHBIX
IeHOB, HaeHTU(uKanus B kiioHupyemoi JIHK npoMoTopoB u Apyrux peryisTopHbIX caifToB).

Tema 6. Co3nanne BeKTOPHBIX MOJIEKYJI HA OCHOBeE IJIa3MH[

BHexpoMoCOMHBIE TEHETUYECKHE DIIEMEHTHI OakTepuil. THIbl OaKkTepHaTbHBIX TUTa3MHUL;
dakTopsl (QEepTUIBHOCTH, JAErpajallid, KONUMHOCTH, pe3ucTeHTHOCTH. CrnocoOHOCTh K
ABTOHOMHOM pEIUIMKAallMd M HHTErpaluy B XpOMOCOMY, K KoHblorauuu. CTpykTypa caiiTa
perumkanuyu. CTpyKTypsl MUTPHUPYIOIIMX 3JEMEHTOB IIPU KOHCTPYMPOBAaHUHM BEKTOPHBIX
OKCIPECCHOHHBIX CUCTEM OakTepuii. TpaHCMHCCHBHOCTH KOHBIOTaTHBHBIX Tuasmua. T-JIHK Ti
IU1a3MUJ] arpoOakTepuil Kak MHCTPYMEHT I'eHHOW MHkeHepuu. Kpurepuu, ncnosiab3yemsle Npu
CO3JJaHNUN BEKTOPHBIX KOHCTPYKLIAM.

Tema 7. Tunbl MOJIEKYJISAPHBIX BEKTOPOB

Bekropel-amMmiinukaTopsl Kak IUIa3MUbl ¢ OCIabJIeHHBIM KOHTpoJieM. PerynstopHble
aneMeHThl TpaHckpunuuu (SD) B BekTopax sKcHpeccuu. XapaKTepHble MPU3HAKU CHUIIbHBIX
IPOMOTOPOB, MCHOJb3yEMBIX B T'€HETHUECKUX TPAHCHOPTHBIX MoOJIeKyJax: lac-mpomorop, trp-
npomoTop u aAp. KoHcTpyupoBaHue CHHTETHYECKUX MPOMOTOPOB (Ptac). ObIoKUH-BEKTOPHI KaK
CTPYKTYpbl U3 pasHbix reHoB M Tpex ORF. Co3ganue uenHOuHBIX (OMHApPHBIX) BEKTOPOB,
(GYHKIIMOHUPYIOIIUX B KJIETKaX pa3HbIX THUIOB. BeKTOpsl cekpenuuu JUisl IITaMMOB,
CEKPEeTUpPYIOIIUX uyXkepoaHble Oenku. Co3gaHue amITUGUIUPOBAHHBIX HHTETPATUBHBIX
BekTopoB. [lmazmuael S.cerevisiae. BekTopbl HHTerpanuu, KIOHUPYIOLIUME U JIMHEHHbIE
MOJIEKYJISIPHBIE.

Tema 8. O6s13aTenbHBIC U cHienM(prUecKkre CBOMCTBA BEKTOPHBIX KOHCTPYKIMH

Pasmep m emkocTh BekTOpoB. Pasmep nmenmermpoBaHHOW o0O0JacTH JUisi BCTaBKU B
Oakrepuodare asAMOAa. YHHUKalbHbBIE CcailThl pecTpuKiuu. CHOCOOHOCTh K PpEIUIMKALUU
gykepoanoro ¢gparmenta JIHK. Hanmnume OmoxuMuueckux WM T€HETHYECKHUX MapKEPOB ISt
CKpUHUHTAa PEKOMOMHAHTHBIX KJIOHOB. Crnenuduyeckre CBOWCTBA KOCMHUIHBIX U (ParoBBIX
BEKTOPHBIX CHCTEM: HajM4ue COS-CaliTOB, KaTaju3 YMNAaKOBOYHOHN peakluu, CIOCOOHOCTh K
amumdukanuu. Vcnons3oBanue monuiauHkepoB U [R-o6mact B reHOME HUTEBHUIHBIX (aros.
®aroBbIi JUCIUICH.

Tema 9. Ucnoib30BaHUEe BUPYCHBIX BEKTOPOB B KJIETOYHBIX TEXHOJIOTHUSAX

BexTopsl Ha ocHOBE BHPYCOB >KMBOTHBIX. CBoiicTBa Bupyca SV40, npossistomuecs B
BEKTOPAxX Ha €ro OCHOBE: BHICOKHUM TUTP PENPOAYKLNH, 3PPEeKTUBHAS TPAHCAYKIINS MOKOSIIUXCS
U JIEJSIIUXCS KJIETOK, TPAHCT€HE3 B IIMPOKOM JIHAIIa30HE KIJIETOK, OTCYTCTBME MMMYHOT€HHCTH.
[IpeumymecTBa peTpoBUPYCHBIX BeKTOpoB. CtabunbHOCTh MHTEerpupoBaHHoi J[HK B kieTky



xo3suHa. [IpmeccuBHBIE KIETKU-X0351€Ba U1l aIEHOBUPYCHBIX BEKTOPOB. Y POBEHb PENPOAYKLIUU
u 3kcnpeccur. OTCYTCTBHE HHTEIPAllii B XPOMOCOMBI XO3HMHA.

OnucomMHbIe BEKTOPbI TE€HETUYECKOU TpaHc(hOpMaIHH. JloMrHaHTHBIE
amMIuIMGUIMpyeMble MapKepbl TEHETHUECKON TPaHC(POPMALIUU KIETOK MIIEKOIUTAIOIINX.

3.4. Temaruka ceMUHAPCKHUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHITHIA
3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 1. MccnenoBanue cTpyKTypHO-()yHKIIMOHAJIBHBIX CBOMCTB HYKJIEONIPOTEUI0B

Tema 2. MexaHu3Mbl peasin3aliuil reHeTHYeCKOi HH(OpMaINK B IPO- U
9YKapUOTUYECKUX OpraHu3Max

Tema 3. MeTopl KOHCTpYHpOBaHUs THOpHIHBIX Mosiekyn JJTHK

Tema 4. DTanbl MOJIEKYJIIPHOTO KIIOHUPOBAHUS

Tema 5. Kimaccudukanym BEKTOPHBIX CUCTEM

Tema 6. Co31aHue BEKTOPHBIX MOJIEKYJI HA OCHOBE ILIa3MU/[T

Tema 7. TuIbl MOJIEKYISPHBIX BEKTOPOB

Tema 8. O0s3arenbHble U crienu(pUIecKUe CBOMCTBA BEKTOPHBIX KOHCTPYKIIHUIA

Tema 9. Mcnionb3oBaHre BUPYCHBIX BEKTOPOB B KJIIETOUHBIX TEXHOIOTHSIX

3.4.2. JJabopaTopHbI€ 3aHATUS
JIabopaTopHbie paboThl y4eOHBIM IIJIAHOM HE IPETyCMOTPEHBI.

4. Y4ueOHO-MeTOANYeCKOe M HHPOPMALIMOHHOE o0ecneyeHne

4.1. OcHoBHasi AIuTEpaTypa

Kuuru no 6norexnonoruu n3 9bC «YHuBepcuteTckas Ou0IMoTeKa OHIANH

1. Iupoxosa O.M., Beaynoa M. B. Metoab!l reHeTndeckoil Tpanchopmanuu. yueOHo-
Meroandeckoe nocooue. — Huwxuuit Hosropoa: HHI'Y um. H.N.Jlo6auesckoro, 2013.-30c.

2. BenukoB B.A. Monekynsapuas Ouonorus. IlpakTudyeckoe pyKoBOACTBO: ydeOHOE
nocobue.- CapatoB. M3natenscTBO: «CapaToBCKU HCTOUHHUKY, 2013.-84c.

3. IlenxynoB C.H. T'eneruueckas wuHXeHepus: Y4eOHO-CIPAaBOYHOE IOCOOHE.-
Hosocubupck: Hayka, 2004.-496¢.

4. CtBomuHckast, H.C. Huronorus / H.C. CtBonuHckas ; MuHUCTEpCTBO 00pa30BaHus U
Hayku Poccuiickoii @enepannn, OeepanbHOe TOCYIapCTBEHHOE OI0HKETHOE 00pa3oBaTeibHOE
YUpEXKAEHUE BBICIIETO MPO(EecCHOHAIBHOr0 00pa3oBaHUs «MOCKOBCKHMH Ie1arornyeckui
roCcyJapCTBEHHbIN yHHBepcuTeT». — Mocksa : MIIT'Y, 2012. — 238 c. : w1 — Pexxum gocryna: no
nonmucke. — URL: http://biblioclub.ru/index.php?page=book&id=212838 (mara oOpamieHus:
17.10.2019). — ISBN 978-5-7042-2354-2. — TeKcT : 371€KTPOHHBIA.

5. [Manees, H.I'. OcuoBbl kierounoit ouomnorun / H.I'. Tlanees, .. beccuetHoB ; pen.
T.II. lxypar ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit denepanuu, PenepaibHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEkKAECHUE BBICIIETO MPO(hecCHOHATIBLHOTO
obpazoBanust «lOxHbI (enepanpHbi yHUBEpcuTeT'. — PocTtoB-Ha-/lony : WM3marenbcTBO
HOxHoro ¢denepanpHoro yauBepcurera, 2011. — 246 c. : un., Tabn., cxem. — Pexxum gocryma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=241144 (mata oOpareHus:
17.10.2019). — ISBN 978-5-9275-0821-1. — TekcT : 311€KTPOHHBIH.

6. [Tunaes I'.I1., [Tonsuckas .., baunosa M.U. u ap. «Knerounas 6uorexuomorusin2011.
VYuebHoe nocobue. YMO Texuuueckas ¢pusuka. M3n-so CIIGITIY.

4.2. JlomosHMTebHAs JIUTEpPATypa
1. Ans6eptc b. u np. OcHOBBI MOJIEKYIISIpHO# Onosnoruu kieTku.M., bunom:naboparopust
3HaHuH, 2015.-768c.



2. Knerku no Jlbrouny. /JI.Kaccumepuc u np.; nep.2-ro aura. Uza. M., Jlaboparopus
3Hanui, 2016. 1056¢,

3. l'opnenko, B.A. Hayunsie ocHoBsl 6notexnosorun / B.A. I'opnenko, H.M. Kyry3oga,
C.K. [Tarynuna ; MunuctepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparuu, OenepaibHoe
rOCy/IapCTBEHHOE OIO/DKETHOE 00pa30BaTENbHOE YYPEKICHHUE BBICIIETO MPOPECCHOHATBHOTO
oOpa3oBanusi «MOCKOBCKUN MEAarornyeckuii rocyJapCTBEHHBIM YHUBEpcHTET». — MocCkBa :
[Tpomereit, 2013. — Y. 1. Hanorexnonoruu B Ouonmoruu. — 262 c. : wi., Ta0n., cxem. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=240486

4. Mununa, B.M. Teopernyeckue M NpakTUYECKUE ACIEKThl M3YYEHUsI MaTE€pHAIbHBIX
OCHOB HacCJIeZICTBEHHOCTH Ha KJIeTOYHOM ypoBHe / B.J. Mununa ; MunucrepcTBo o0pa3oBaHus U
Hayku P®, @enepanbHoe rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEXKICHHE BBICIIETO
npodeccuonansHoro odopaszoBanusi «KemepoBckuil rocyaapcTBeHHBINH yHUBepcuTeT», Kadenpa
renetuku, OegepanbHOE TOCYIApCTBEHHOE OI0/DKETHOE yUpexkIeHue HayKu MHCTUTYT 3K0I0run
yenoBeka Cubupckoro otaenenus Poccuiickoiil akagemun Hayk u ap. — Kemeposo : KemepoBckuii
rocynapcTBeHHbI yHuBepcuteT, 2014. — 144 c. : cxem., Tabn., mi. — Pexum pocryma: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=437478 (mara oOpaiieHus:
17.10.2019). — Bubmnuorp.: c¢. 112-113. — ISBN 978-5-8353-1617-5. — TekcT : 37€KTPOHHBIIA.

4.3. JluueH3uoHHOe W CBOOOJAHO PpacHpOCTpaHseMOe MPOrpaMMHOe
odecreyeHUue
1. [Iporpammsl nmakera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHbIe IpodeccHOHATbHBIE 0a3bl JAHHBIX 1 HH(POPMAIIMOHHBIE
CIIPAaBOYHbIE CUCTEMBbI

[Tone3nsle yueOHO-MeTONMYECKME U MH(POPMALMOHHBIE MaTepHalbl IMPEICTaBICHbI Ha
caiTax:
http://elibrary.ru/defaultx.asp
http://www.sciencedirect.com/
http://link.springer.com/search?facet-discipline=%22Biomedical+Sciences%22
http://onlinelibrary.wiley.com/
http://science.sciencemag.org/
https://www.elsevier.com/solutions/scopus/content
http://www.molbiolcell.org/
https://biomolecula.ru

5. MarepuajbHO-TeXHHYECKOe o0ecreyeHue

Homep aynuropun OcHalIeHHOCTh ayIMTOPHH IlepedyeHb TULEH3UOHHOTO
MPOrPaMMHOT0 00ecreYeHns
Jleximonnas Cronbl yueOHbIe cO ckambsmu, | OnepanmonHas — cuctema, Windows
ayauropust  Kadeapsl | ayauTOpHAs nocka, | 7(unmm mHmke) - Microsoft Open License
«Xumbuotex» AB5504. | MynbTUMEIUMHBIN koMIuieke | JInmeHsus Ne 61984214,
115280, r. MockBa, yi. | (IepeHOCHO npoektop, | 61984216,61984217, 619842109,
ABTOo3aBojCcKas, n. 16 | HOyTOyk).  Pabouee  mecto | 61984213, 61984218, 61984215
ctp. 1 (kopmyc Ne 5) MPEeTIoAaBaTesi: CTOJ, CTYIL Oducupie  mpunoxenus,  Microsoft

Office 2013 (umm Huke) - Microsoft Open
License JIuuen3ust Ne 61984042
JlabopaTtopust kadenpsl | JlabopaTtopHbie croibl, | [IporpamMmmuoe obecrieueHme HE
«Xumbnorex» AB5204. | BBITSDKHOW mIKag, JaMUHAPHBIN | MPEIyCMOTPEHO

OOKC Ons1 CTEepHJIBHBIX paboT,
MOOMITbHAS KOMITPECCOpHAs




115280, r. MockBa, yi. | CTaHIHS, HeHTpudyra
ABTo3aBonckas, A. 16 | meaummHCKas  jJabopaTtopHasd,
ctp. 1 (xopmyc Ne 5) Bechl aHanuTHyeckue Ohaus,
BBICOKOCKOPOCTHOM niekep
MPS-1, muauporatop Bio RS-
24, MUHHUICHTpH(YTa
MicroSpin, BBICOKOCKOPOCTHaS,
MUHHLEHTpH(YTa-BopTEKC
MicroSpin FM-2400,
MEPCOHANBHBIA ~ BOPTEKC  JUIs
npobupok V-1 plus, mpoTouHsIit
OaKTepULUAHBIA PELUPKYISATOP
Bozayxa UVR-M, pH-metp
craiponapusiii FE20- Kit, porop
R-2 mms nByx 96-IyHOYHBIX
IUIaHIIETOB, portop c
ANIOMUHUEBBIMH aJIalITOPAMH Ha
6 mect ang 50 mu mpoOHUPOK,
tepmoctatr CP-100 ¢ dyrakmmeit
HarpeBa u OXJIAXKICHUS,
tepmocTtaT nudpposoir TDB-120
tuma “dry block”, repmoreiikep
g 2 nnanmeros PST-60HL ¢
rperoLen KPBIILKOU u
1aTGOPMOil, XOIOIMIBHUKI

Peanuzanus 06pazoBaTenbHOM MIPOrpaMMbl 00eCIeYNBAETCS TOCTYIIOM KaXKIO0T0 CTy/IeHTa
K MH(QOPMAIIMOHHBIM pecypcam — Oubnroreynomy (poHy u ceTeBbIM pecypcam MHTepHeT.

6. Meroanyeckue peKoMeHAANU

6.1. Meroauyeckne peKOMEHIAUMHU ISl NPenojaBaTejss MO0 OPraHU3alUN
00y4eHus1

MeTOI[I/IKa npenoaaBaHvsad JUCHUIIIIMHBI «MGTOJII)I KOHCTPYUPOBAHUA IUIIaSMUIHBIX U
BUPYCHBIX BEKTOPOB» MpEAyCMaTpUBaeT UCIHOIb30BAHUE CIEAYIOIIUX aKTUBHBIX U
MHTEPAKTUBHBIX (OPM TPOBENEHUS TPYNIOBBIX, MHAWBUIYAIbHBIX, ayJIUTOPHBIX 3aHITHH B
COUYETaHWH C BHEAYAUTOPHON pabOTOH C IeNIbI0 (OPMUPOBAHUS U PA3BUTHS PO(HECCUOHATBLHBIX
HAaBBIKOB 00YYaIOIINUXCS:

— MOJTOTOBKA K BBHIMIOJHEHHIO TA00OPATOPHBIX paboT B 1a0OpaTOpHsIX BY3a;

— o0OcyXIeHHe 1 3amuTa pedepaToB MO TUCIUTUIAHE;

— MOJTOTOBKA, MPEACTABICHUE B 00CYKIeHNE TIPE3CHTAlNN HA CEMUHAPCKUX 3aHATHSIX;

— OpraHu3alusi M TPOBEJIEHUE TEKYIIEro KOHTPOJsl 3HaHUM CTylEeHTOB B (opme
0JIaHKOBOTO TECTUPOBAHUS;

— HCIOJIb30BaHNE MHTEPAKTUBHBIX (JOPM TEKYIIEro KOHTPOJs B (hopMe ayAMTOPHOTO U
BHEAYIMTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TIPOBEICHUE MAaCTEepP-KIAcCOB JKCIEPTOB W CHEIHAIMCTOB 10 KOHCTPYHPOBAHHIO
TEHETUUYECKUX BEKTOPOB JJIS 1IeNieil OMOTEXHOIOTHH.

PaGora cTyneHTta BO BpeMs TeMaTHUYECKMX CEMHHApOB OLEHUBAETCS IO pe3ylbTaTraM
BBITIOJTHCHHUA KOPOTKHUX MNHCbMCHHBIX 3aI[aHI/II7I, a TakKKE€ OLICHUBACTCA 0611_[351 AKTUBHOCTH
CTyJIEHTa BO BpeMsl CeMHHapa. JTH JaHHbBIE HCIONB3YIOTCA UId TeKyIled aTrrectauuu. s
POMEXYTOUYHON aTTEeCTAllMd MOXKHO TaKXe MCIIOJIb30BaTh MMCHbMEHHYIO KOHTPOJIBHYIO padoTy,
KOTOpasi BKJIIOYaeT B ceOsl 3a7aHMsl 110 BCEM OCHOBHBIM pasnenaMm Kypca. OObIYHO A Beex
MEPCUUCIICHHBIX BUAOB aTTCCTALIUN UCIIOJIB3YCTCA HSITI/IGEUIHI:HaSI IKajia OOCHOK.



B mpouiecce o0yueHuss HCTIONB3YIOTCS CICAYIOIIIE OIEHOYHBIE (DOPMBI CAMOCTOSTETTLHOM
paboThI CTYJCHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTeCTalUi:

- pedepar mo Teme: «MeToabl KOHCTPYMPOBAaHUS BEKTOPOB» (MHAMBHUIYAIBHO JUIS
KQXKI0ro 00yJaroIerocs);

- MOJITOTOBKA K BBITIOJHEHUIO JIA0OPATOPHBIX padOT M UX 3allIMTa.

- IOATOTOBKA U BBICTYIINICHUC HAa CCMHUHAPCKOM 3aHATUHA C HpeseHTauHeﬁ n O6CY)K[[€HI/ICM
Ha TeMY 110 BBIOOPY;

Pedepar npexacrasnsger co60it 0630p 1Mo BOIPOcaM UCIOIb30BaHUS IIa3MHU/I U BUPYCOB, a
TaKXKe UX PETYSITOPHBIX 3JIEMEHTOB MTPOKAPHOTHUECKUX U 3YKAPUOTUYCCKHUX KJIETOK B CO3/IaHUM
Pa3HBIX THUIIOB BCKTOPHBLIX MOJICKYJ IJId 3aaa4 6I/IOT€XHOHOFI/I‘-IGCKI/IX IMPOU3BOACTB B O6’beMe,
IpeyCMaTPUBAIOIIEM PEATU3AIHIO TECOPETUICCKHUX U MPAKTHYECKUX HABBIKOB, 00YYAIOIIUXCS 110
HAIPaBIICHUIO.

[TpumepHas Tema pedepaTUBHON PabOTHI, BRIIOIHIEMOH 00y4aronmmucs — «[Ipenoxuth
METO4 HN BI)I6paTI) KOHKPCTHYIO MCTOAUKY I IMOJTYYCHHUS KOHKPETHOI'O THUIIa I'CHCTHYCCKOI'O
BEKTOpa C IENbI0 YIAYYIICHHS BBIXOJAa NPOAYKTa (TEpareBTUYECKOrO OejKa, BaKIIMHBI,
dbepmenTa)». PedeparuBras pabora mpeaycMaTpuBaet cOop MaTepraia 1o BEIAHHOMY 3aJaHHIo,
(dbopMyHpoBaHUE BBIBOJIOB U TOCTAHOBKY 33Ja4d, Ha3HAYCHUE METOJIa M PACYeT KOJIUYECTBa
MaTCpHraJIOB U PCArcHTOB AJII KOHKPETHOI'O SKCIICPUMECHTA.

O1cHOYHBIC CpPEICTBAa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIC
BOTIPOCHI U 33J1aHus B (hopMe OJIAHKOBOTO U (HJTH) KOMITBIOTEPHOTO TECTUPOBAHUS JJIsI KOHTPOJIS
OCBOCHHS 00YUYAIONIMMUCS Pa3/IeNIOB TUCIHUILIHHBI, 3alIUTY pedepaToB, KypCOBOTO MPOEKTA.

OOpa3ubl TECTOBBIX 33JaHMM, 3a/laHUN KYPCOBBIX IPOEKTOB, KOHTPOJBHBIX BOIPOCOB U
3aJJaHUl U TIPOBEIICHHS TEKYIIErO0 KOHTPOJIS, SK3aMCHAIMOHHBIX OWJICTOB, NMPUBEICHBI B
MMPUITOKCHUU.

6.2. MeTtoauyeckue yKa3aHusi AJs 00y4alOMUXCH M0 OCBOEHUIO
AUCIHUTLTHHBI

[TmanoMm Kypca mpemycMaTpuBaeTcsi o0si3aTelbHass CaMOCTOsTENbHAs paboTa CTyICHTa.
3agaHus Ui CaMOCTOSITENIbHONW PabOThI CTYACHTHI MOJYYaloT Ha TEMAaTHUYECKUX CEeMUHapax.

MeTtoanyeckue peKOMeHJAANMH 10 HANMHCAHUIO, TpeO0oBaHus K 0GOpPMIEHHUIO
pedepaTuBHOIi padoTHI

Pabota pedeparuBnas, npeacraBisieT co00i KpaTKOE M3I0KEHUE COACPKAHUS HAYIHBIX
TPYZAOB, JIUTEPATYphl MO ONpeAeraeHHoN HayuHol Teme. [lonroroBka pedepara moapasymeBaer
CaMOCTOSITENIbHOE M3YYCHHE CTYJCHTOM HECKOJBKUX JINTEPATYPHBIX HCTOYHHKOB (MOHOTpaQHiA,
HAYYHBIX CTaTei M T.J.) IO OINpeNe]EHHON TeMe, He pacCMaTpUBaeMOW MOAPOOHO Ha JIEKIHH,
CUCTEeMaTH3allMIo MaTepuala u KpaTtkoe ero usnoxxenue. Llens Hanvcanus pedepatruBHO pabOTHI
— TPUBUTHE CTYACHTY HABBIKOB KpaTKOro M JIAKOHUYHOTO TIPEACTaBICHUS COOpaHHBIX
MaTepHaioB U ()aKTOB B COOTBETCTBHH C TPEOOBAHHSIMH, TIPEABSIBISICMBIMHA K HAYYHBIM OTUETAM,
0030pam U CTaThsIM.

B pedepare nomxHBI OBITH IPEICTABIICHBI:

- TUTYJbHBIN JIUCT;

- IJIaH-OrJIaBjIeHue (Ha3BaHus 3-4 maparpados);

- BBe/ieHUE (00BACHSAETCS BBIOOP TEMBI; €€ 3HAUMMOCTh, aKTYaJIbHOCTh; YKa3bIBAOTCA 11€71h
W 3aJa4yd 10 HccleqyeMoil Teme pedepara; MOTyT OBITh IEPEYUCIICHBl 3apyOeKHbIE U
OTEYECTBEHHBIE HCCIIEJOBATENN TICUXOJIOTHH);

- OCHOBHas dYacTh (B KaxIoMm maparpade HEOOXOIUMO PACKPHITh OAHY W3 CTOPOH
uccienyeMoil mpoOieMbl; KakAblii maparpad IOMKEeH OBITh JIOTMYECKUM MPOJIOJIKEHHUEM

Apyroro);
- 3aKJIFOYCHUC (HOIIBO,[[SITCSI HUTOIru, Jar0TCA 0606H_[eHHI>I€ BBIBO/JIbI I1O TGMC);
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- CIIHCOK HCIIONIb3YeMOH JHTepaTyphl (CIUCOK O(QOpPMIISETCS CIEAYIOUIUM 00pa3oM:
@®.1.0. aBTopa; Ha3BaHKE PabOTHI; MECTO U TOJT U3/IaHHMS).

[Tpu moaroToBKE KypcoBOil paboThl HEOOXOANMO UCTIONB30BaTh HE MeHee 10-15 HaydHbIX
ncTouHMKOB. KonnuectBo cTpanul - He menee 20.

Mpudt: Time, 14 nr. Mexcrpounslid uHTepBan: 1,5. A63am: 1.25 (wm 1,27).
BripaBHuBaHue TekcTa: 1o mupuHe. [lepenoc: aBToMaTHUECKHiA.

Kpurepun onenkmn:

1) OueHkoll «OTIMYHO» OIEHUBAETCS paboTa, B KOTOPOH COONIOACHBI CIEAYIOLINE
TpeOoBaHUs: OOOCHOBAHA AaKTYaJIbHOCTb W30pPaHHOW TEMbl; TOJIHO M YETKO MPEACTaBJICHBI
OCHOBHbBIE TEOPETUYECKUE MOHATHS; IPOBEICH IMTYOOKHI aHATTN3 TEOPETUYECKUX U TPAKTHUECKUX
UCCIIEIOBAaHUM 1O MpoOiieMe; MPOJEMOHCTPUPOBAHO 3HAHUE METOJOJIOTHYECKUX OCHOB
u3ydyaeMoil mpoOJembl; MOKa3aHa OCBEIOMIIEHHOCTb O HOBEWIIMX HCCIIEOBAHUSAX B JaHHOU
oTpaciu (1o MarepuagaM HayyHOW NEPUOAMKH); YMECTHO M TOYHO MCIOJIb30BaHbl Pa3IU4HbIE
WUTIOCTPAaTUBHBIE TPUEMBbl - TPUMEPBL, CXEMbl, TaOMUIBI W T. J.; IOKa3aHO 3HAaHUE
MEXIPEAMETHBIX CBsA3€H; padoTa HamUcaHa ¢ UCIIOJIb30BAaHUEM TEPMUHOB COBPEMEHHOM HayKH,
XOpOILIUM PYCCKUM SI3BIKOM, COOJIOJIeHA JIOTMYeCKas CTPOMHOCTH PabOThI; COOIIOJIEHBI BCE
TpeboBanus kK ohopmieHuto pedepara.

2) OueHKON «xOpoIlo» oleHuBaeTcs pedepaTuBHas padoTa, B KOTOPOil: B LEIOM
packpbiTa akTyaJbHOCTb TEMBI; B OCHOBHOM IPEJCTaBJIEH 0030p OCHOBHOW JMTEpaTyphbl IO
JTaHHOU MpobieMe; HETOCTATOUHO KUCIIOJIb30BAHbI MTOCIIEIHUE TyOIMKAIIMH 110 TaHHOMY BOIIPOCY;
BBIBOZIBI C(HOPMYITUPOBAHBI HEJJOCTATOYHO MOJHO; COOCTBEHHASI TOYKA 3PEHUSI OTCYTCTBYET HIIU
HEJOCTAaTOYHO apryMEHTUPOBAHA; B U3JI0KEHHUU MTPeodiajaeT ONMucaTeIbHBIN XapakTep.

3) OmneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCSI IPU YCIOBUM: H3JI0)KEHHE HOCUT
UCKITIOYUTENIHO OMUCATeNbHbIM, KOMIWISTUBHBIA Xapakrep, OuOmuorpadus orpaHuueHa;
U3JIO)KEHUE OTJINYaeTrcs ciaboil apryMmeHTtanued; paboTa HE BBICTPOEHA JIOTUYECKH;
HEJOCTATOYHO UCIIOJIb3yEeTCSl HaydHass TEPMHUHOJOTHUS; BbIBOAbBl TPUBHAIBHBI, HMEIOTCA
CYILECTBEHHbIE HEJOCTATKU B OOPMIICHHUHU.

4) OneHka «HEeYyI0BIETBOPUTEIBHOY BBICTABIAETCS TOIa, KOr/ia: a) paboTa HalucaHa He
0 CYIIECTBY TeMBI; 0) B pab0OTe UMEET MECTO TOTAIbHBIN IIaruar.

[IIxans! OLIEeHUBAHMS PE3YyIBTATOB IPOMEKYTOUHOM aTTECTALIMU U UX OIIMCAHUE:

Ixana oueHuBaAHUA Onucanue

BreimonHeHsl Bce BHIBI Y4eOHOU paboOThI, MpeayCMOTpPEHHBIC
yaeOHbpIM TmaHOM. CTyIEeHT JEeMOHCTPHPYET COOTBETCTBHE
3HAaHWW, yMEHWH, HABBIKOB TMPHUBEACHHBIM B  Ta0IHIAX
MoKazaTeNie,  OomepupyeT  NpPUOOPETEHHBIMH  3HAHHSIMH,
OTnan4HO YMEHUSMH, HAaBBIKAMH, TPUMEHSET UX B CUTYALlUAX MOBBIIIEHHOMN
ciokHocTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAUYUTEIHHBIE
OIMMOKK, HETOYHOCTH, 3aTPyAHEHUS TMPH aHATUTHYECKHUX
onepanusix, IEepEeHOCe 3HAaHMW W yMEHUMd Ha HOBBIE,
HECTaHJapTHBIE CUTYAIINH.

BreimonHeHsl Bce BHIBI Y4eOHOUM paboOThI, MpeayCMOTpPEHHBIC
yaeOHpIM  mIaHoOM. CTyIeHT JAEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHUM, YMEHUMN, HABBIKOB IPUBEICHHBIM B
Xopomo TabyIMLax mokasaresiei, onepupyer NpruoOpeTeHHBIMU 3HAHUSIMH,
HO JIONMYCKAIOTCS HE3HAYUTENbHBIC OIIMOKH, HETOYHOCTH NpHU
AQHAJMTUYECKUX ONEPALMIX, 3aTPYAHAETCSA IPU IEPEHOCE YMEHU
Ha HOBBIE, HECTAHIAPTHBIC CUTYAIUH.
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BreimonHeHbl Bce BHIBI Y4eOHOU pabOThHI, MpeayCMOTpPEHHBIC
yueOHpIM  mnaHoM. CTyAeHT JIeMOHCTPUPYET  HEMOJIHOe
COOTBETCTBUE 3HAHUW, YMEHUMW, HABBIKOB IPUBEJICHHBIM B
Y 10BNETBOPUTEIBHO TabJIMIax MmoKa3aresieil, onepupyer NpuoOpeTeHHBIMU 3HAHUSIMH,
JOMYCKAIOTCS ~ 3HAYMTEIbHBIC OMMOKH, HETOYHOCTH TIpH
AHAIUTUYECKUX  OINEpalusX, HCIbIThIBACT  3HAUUTEIIbHBIC
3aTpyAHSIETCS MPU MPUMEHEHUH HaBBIKOB B HOBBIX CUTYAIUSIX

He BbmonHeH oauH wium Oojee BUAOB Y4yeOHOW paboOTHI,
MPEAYCMOTPEHHBIX y4eOHBIM TUTaHOM. CTYIEHT JEMOHCTPHUPYET
HEIMOJHOE COOTBETCTBHE  3HAHUH, YMEHHI, HaBBIKOB
NPUBEJICHHBIM B  TaOJMIax ToOKasareled, JOMyCKarTCs
3HAUUTENIbHBIE OIIMOKH, TMPOSIBISIETCS OTCYTCTBHE 3HAHUM,
YMEHH, HaBBIKOB IO PSIy MOKa3aTelei, CTYACHT HCIbIThIBAET
3HAUUTENbHBIC 3aTPYAHCHUS TMPU OINEPUPOBAHUU 3HAHUSMU U
YMEHHSIMH MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnerBopurensHo

7. doHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHHS Pe3y/JIbTATOB 00yYeHUs

ChopMupOBaHHOCTH KOMIETCHLIMH TpU MW3YYCHHH JUCHUIUIMHBI  ONpEAeIseTcs
IIOCPEACTBOM OLICHKM COOTBETCTBUSI OTBETOB W/WJIM BBIIOJHEHMS 3aJIaHUH 3asBICHHBIM
HHJUKaTOpaM B paMKax MepOHpI/ISITI/If/'I TCKYIICTO KOHTPOJIA H HpOMG)Ky’l'OLIHOf/i arTTecranuu
(9K3aMeHa).

7.2. Illlkajga u KpUTEPUH OlEHNBAHNSI Pe3yJIbTATOB 00yUEeHUSA

@opMa MPOMEKYTOUHON aTTECTALMU: IK3aMEH.

[IpomexyTouHas arrectanus oOydarommxcs B ¢opMe -HK3aMeHa MPOBOJIUTCS IO
pe3yabpTaTaM BBITIOJIHEHHS BCEX BUJIOB y4e€OHOUW palbOThI, MPEAYCMOTPEHHBIX YU€OHBIM TUIAHOM
10 TaHHOW JUCLHUIUIMHE, IIPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemectpa. OleHKa CTENEeHNU JOCTHKEHUsI 00yUJaroIMUXCs IAHUPYEMBIX PE3yJIbTaTOB
o0ydeHus MO AMCUUIUIMHE MPOBOIUTCS MpPENoaaBareieM, BEAYIIHM 3aHSATUS MO IUCIUILUINHE
METOJIOM JKCHEpPTHOM oueHku. [lo uroram NpOMEXYyTOYHOM aTTecTalud IO AUCUUILINHE
BBICTABJISICTCS OIICHKAa «OTJIHYHO, «XOpOILO», «YZOBJIETBOPUTEIIBLHO» 150301
«HEYAOBJIETBOPUTEIHLHOY.

MIxkana oueHuBaHUA Onucanue

BreimonHensr Bce BHUIBI  y4eOHOUW pabOThI, MPEAYCMOTPEHHBIC
yueOHbIM MmnaHoM. CTYAEHT NeMOHCTPUPYET COOTBETCTBHE 3HAHUM,
OTtanaaO YMEHUW, HABBHIKOB TIPUBEJAEHHBIM B TaOJWIAX IOKa3aTeseH,
OTIEpUPYET TMPUOOPETCHHBIMH 3HAHHUSIMH, YMEHHUSMHU, HABBIKAMH,
MPUMEHSET UX B CUTYAIUSAX MOBBIIIEHHON CIIOAKHOCTH.

BreimonHeHnsr Bce BHUIBI  y4eOHOW pabOThI, MPEAYCMOTPEHHBIC
y4eOHbIM M1aHoM. CTYACHT JEeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
Xoporio YMEHUH, HABBIKOB TNPHUBEACHHBIM B Ta0nHIaX I[OKa3aTeJeH,
onepupyeT NPHOOPETCHHBIMU 3HAHUAMH, YMEHUSMH, HaBBIKAMH,
MPUMEHSIET X B CHUTYalUsiX MOBBIIMIEHHOHN cioxHocTu. [Ipu sTom
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MOTYT OBITD AONYIICHBI HCE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPU aHAJTUTUYCCKHUX OII€palUiaX, IMEPEHOCC 3HAHUH "
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

Boimonuensl Bce BHIBI  yuyeOHOW paboOThl, MPETyCMOTPEHHBIE
yueOHbpiM  1uiaHoM.  CTYAEHT  J€MOHCTPUPYET He  IOJHOE
COOTBETCTBUE 3HAHUN, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOIUIAX
MoKa3aTesel, JOMYyCKAlOTCs 3HAaYuTeIbHbIe OmuOKH. IIpumenenne
MPUOOPETEHHBIX 3HAHWM, YMEHHUI, HaBBIKOB B  CHUTYyalHsIX
MOBBIIIICHHOM CIIOKHOCTHU BBI3BIBAET 3aTPYAHCHUSI.

YIIOBJ'IGTBOpI/ITeJ'IBHO

He BemonHen oauH wiM  Oojee BHIOB Y4eOHOH pabOTHI,
IPEJYCMOTPEHHBIX y4eOHbIM MaHoM. CTYIEHT AEMOHCTPUpYET
HETIOJTHOE COOTBETCTBHE 3HAHUN, YMEHH, HABBIKOB ITPUBEICHHBIM B
Ta0nMIax IoKas3areseil, IOIMyCKalTCs 3HAYUTENbHBIE OIIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHHA, YMEHHH, HABBIKOB IO PAIY
MIOKAa3aTelei, CTyJeHT UCIBITHIBACT 3HAYMTEIbHBIC 3aTPYAHEHHUS TIPH
OTIEpPUPOBAHUY 3HAHUSAMHU M YMEHHUSMH TPU MX TEPEHOCE HA HOBBIC
CHUTYaIHH.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

7.3. OueHouHbIE CPeACTBA

Bomnpocel B oTKpBITOM (popme

1. [lepeuncnure NpUHIMINAATBLHO HOBBIE METO/IbI FTEHETUUECKOHN TpaHCchOopMaluu
IIPOAYLIEHTOB, ITO3BOJISIFOIIME MTOJIYYUTh HY)KHbIE IPU3HAKH.

2. OxapakTepu3yiTe MPUHIMITHAIBHOE OTINYNE TPAJAUIIMOHHOMN CENIEKIIUU OT T€HHOM
WHXCHEPUU.

3. Kaxk npoBoasT MoauduKannio reHeTHIeckoro Mareprania in vivo?

4. Beraenure 3tansl perysisiquu 3KCIpecCuy FeHOB U ONIEPOHOB.

S. [lepeuncnure pepMeHTaTUBHBIE CUCTEMBI B KOHCTPYHPOBAHUN BEKTOPHBIX MOJIEKYJI.
6. KoBaneHTHOE IMTUpOBaHUE WIMIKUX» U «TYIBIX)» KOHIIOB IPU KOHCTPYUPOBAHUU
BEKTOPOB.

7. KoHcTpynpoBanue noaminHKepoB MYIbTHKIOHATBHBIX CAUTOB PECTPUKIIII

8. [TocTaHOBKA reHa o1 KOHTPOJIb PETYIATOPHBIX JIEMEHTOB KIIETKU XO35IMHA WIH
TpaHC(HOPMHUPYIOIIETO BEKTOPA

9. Krnaccudukanum ncnoab3yemMbIX B TeHETHUECKON MHXXKEHEPUH BEKTOPHBIX CHCTEM.
10.  IlpumepsI co3maHusi BEKTOPHBIX MOJIEKYJI Ha OCHOBE TEHOMOB TUTa3MU]]

11. Posb MUTpUpyIOLIUX 3JIEMEHTOB B KOHCTPYHUPOBAHUU Pa3HBIX TUIIOB BEKTOPHBIX
MOJIEKYJT

12.  Kpurepuu, HCIIOTB3yEeMbIE TP CO3/IaHUH BEKTOPHBIX KOHCTPYKITHA

13.  XapaxTepHble IPU3HAKN CHIIBHBIX TPOMOTOPOB, UCTIOIB3YEMBIX B TCHETHUECKUX
TPAHCIIOPTHBIX KOHCTPYKLHUAX

14. Oos3arenbHble U cienn(UIecKre CBOWCTBA BEKTOPHBIX MOJIEKYI.

15.  [Jaitite xapaxtepuctuky noHsatusM «JIHK-BctaBka», «xinonupoBanHas JIHK» wu
«TPaHCTEH».

16. Haiite xapakrepuctuky koHcTpykuus JJHK BekTop-BcTaBKa, «KJIOHUPYIOIIUNA BEKTOPY.
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17. Uto Takoe HyKJICOTHAHAS MATIMHAPOMHAS MOCIEA0BaTEILHOCTh? Kakyto posib oHa Urpaer
JUIS caiiTa y3HaBaHUS SHJOHYKIICA3aMHU PECTPUKIIIH ?
18. Kak Ha3bpIBalOT (epMEHTHI, OCYLIECTBISIOIIME BbIpe3aHue HyxkHoro ¢parmenta JIHK-

BCTaBKH?
19.  Kak Ha3wpBalOT (hepMEHTHI, OCYIIECTBIstoNMe ciBaHue (oTxkur) ¢parmento JIHK-
BcraBku U JIHK-BexkTopom?
20. 3a cuer kakux cBszeit npoucxonut ciumBka JIHK-BcraBku u JIHK-BekTopa /uist co3ganust
kionupyromero JJHK-BekTopa?
21. JlaiiTe XapakTEpUCTUKY CAUTOB Y3HAaBaHUs YHIOHYKJI€a3aMU PECTPUKIIUH.
22.  JlaiiTe XapaKTePUCTUKY TUIa3MUIHBIX BEKTOPHBIX CUCTEM.
23. OxapakTepu3yiTe BEKTOPbI «KOCMUAB». [IJIsl Kakux 1eeil X UCHOIb3YI0T?
24, OxapakTepu3yiTe BUPYCHbIE BEKTOPHI. JIJIsl KaKuX 1eIed UX UCIIOIb3YIOT?
25.  Kakue nmocnenoBaTeIbHOCTUHYKICOTHIOB 0053aTEIBHO BXOISAT B COCTAB KOCMUJ?
26.  JlaiiTe XapakTepUCTUKY SHJOHYKJIEa3aM pruOo3uMam.
27.  JlaiiTe XapakTepUCTUKY BEKTOpa OaKkTepUaabHOU UCKyccTBeHHOU Xpomocome (BAC).
28.  JlaiiTe XapakTepUCTUKY BEKTOpa UCKyCCTBEHHAst XxpoMocoma apoxxkeit (YAC).
29.  JlaiiTe xapakTepucTUKY IIaTTiI BekTopy. Kakue nocnenosarensnoctu JIHK B HUX
00s3aTeNbHO TOJKHBI cofiepkaThes? i Kakux 1eseld UCIONb3YIOT 3TH BEKTOPHI?
30.  JlaiiTe xapakTepucTuky «0akrepuodarossiii Bekrop M13». Kakue ocobennoctu JJHK B

Hux? J71 Kakux 1es1ei UCTOIb3YIOT 3TOT BEKTOP?

TecToBBIE 3aJJaHus K JMCIHUIIJINHE

Bonpoc 1. [IpyHumnuanbHOE OTANYHE MPOIYLIEHTOB C KEJIaeMbIMH IIPU3HAKAMU B OpraHU3Me-
IIPOIYLICHTE CTAJIO BO3MOXHBIM ITyTEM:

A) KyJIbTUBUPOBAHUS B SJIE€KTUBHBIX YCIOBUSIX

b) npoBeaeHneM HanpaBI€HHOTO XUMUYECKOTO MyTareHe3a

B) npoBenennem HarpaBiI€HHOIO XUMUYECKOTO MyTareHesa

I') nmyreM BBeAE€HMSI HOBBIX T'€HOB U3 KJIETOK JPYIrUX OPraHHW3MOB B KIIETKU
POYyLIEHTA

/1) myTeM HenmocpeacTBEHHOI0 MOJU(PUIIMPOBAHUS COOCTBEHHOTO F€HETUYECKOTO
cocraBa nocpeacTsoM Manunysanui ¢ JJHK.

Bonpoc 2. YkaxuTte, Kakue NPUHIIUIHAIEHO HOBBIE IEPEMEHBI B 00JIACTH METOJI0B TeHETHUECKOM
TparcopMaIiy MPOTYLIEHTOB, TTO3BOJISIONINE MOTYYUTh HYKHbBIE IPU3HAKH:

A) osiBIEHNE METO/1a XUMHUYECKOTO ¥ XUMUYECKOTO MyTareHes3a

b) nosiBnenne Merona, OCHOBAaHHOTO Ha TEXHOJOTUM pekoMOnHaHTHBIX JJHK

B) mosiBnenne MeToma CIUsHUS POTOIIACTOB

I') mosiBeHne MeToa KOHBIOTAITUN KIIETOK

Bomnpoc 3. Moaudukaius reHeTHIeCKoro MaTepuana, ocyuiecTisemas in Vivo, To:
A) U3MEHEHHME T€HETHYECKOIO MaTepuaja KJIETKM B BHE JKHBOIO OpraHu3Ma
MOCJIEAYIOLUM BBEICHUEM €r0 B KJIETKH ITPOIYLIEHTa
b) u3MeHeHne reHeTHYECKOro MaTeprala B BHYTPH KJIETKU OpraHU3Ma ¢ IOMOIIBIO
CIIMSIHUSI KJIETOK
B) nu3meHeHne reHeTHYecKOro MaTeprasna B BHyTpH KJIETKH OpraHu3Ma ¢ ITOMOILBIO
KOHBIOTAIINH KJIETOK

14



Bomnpoc 4. Moaudukaiys reHeTH4ecKoro Marepualia ocylecTsisieMas in vitro, sto:
A) U3MEHEHHE T'€HETHYECKOr0 MaTepuaja KJIETKHM B BHE J>KMBOI'O OpraHHM3Ma
IIOCJIEIYIOLUM BBEICHUEM €T0 B KJIETKHU IPOAYLIEHTA B BUAE BEKTOPA
b) usmenenune reHeTnyeCKOro MaTepraia B BHyTpH KJIETKH OpraHu3Ma ¢ IIOMOILBIO
CIIMSIHUSL KJIETOK
B) n3MeHeHue reHeTH4ECKOro MaTepHasa B BHyTpH KIETKH OpraHU3Ma ¢ IOMOIIbIO
KOHBIOTAIIMM KJIETOK

Bomnpoc 5. Beiienure npuHIUITBI TEHETUYECKOW MAHUITYJISILIMU KIIETOK:
A) Boccoenunenue pparmerton JJHK in vitro ¢ mocieayromim BBeIeHHEM HOBBIX
«PEKOMOMHAHTHBIX)» T€HETHYECKHUX CTPYKTYP B JKHUBYIO KIETKY
b) nepeHoc moOBIX IPYruX TEHOB U3 OJIHOTO OpPraHU3Ma B IPYTOi, MUHYSI TTOJIOBOM
npoiiecc
B) mepenoc moOBIX T€HOB TOJBKO OpPraHW3Ma OJHOTO U TOTO K€ BUAA, MUHYS
MIOJIOBOM ITpoLIecC
') nepeHoc 1100BIX TEHOB TOJILKO OPraHU3Ma OJHOTO U TOTO e BUJA, P ITOJIOBOM
npouecce

Bonpoc 6. IlpuHuunuanbHOE OTIMYME TPAAULMOHHOM CENEKIUM OT TIE€HHOW WH)XXEHEPUU
3aKJIFOYAETCs B TOM, YTO:
A) pu nepecTpoiike reHoMa BBOAAT UYKEPOHbIE ITOCIEI0BATEILHOCTH OAHOTO U
toro ke Buaa JJHK B reHoM penynuenrta npy rmojioBoM Ipouecce
b) npu nepectpoiike reHOMa BBOAAT UY>KEPOHbIE MTOCIEA0BATENLHOCTH OHOTO U
toro xe Buaa JIHK B renHoM perunuenTa 6e3 moja0BOro mporecca
B) npu mepectpoiike reHomMa BBOAAT «pekoMmOuHaHTHBIe» JIHK, momyueHHble
nyrem  coeauHeHuss  cermeHtoB  JIHK  pasnmunoro  OGuosjormyeckoro
IIPOUCX 0K ICHHS

Bonpoc 7. leneryro IHK (uyxepoanyto JIHK), koTopast noymkHa OBITH MepeHeceHa B IPYTYIO
KJIETKY, Ha3bIBaIOT:

A) IHK-BcTaBka

b) xnonnposannas JJHK

B) Tpancren

I') BexTOp

Bonpoc 8. /IHK, nonydeHHyto myreM coelMHEHUs (JIMTUPOBAHUS) C TPAHCTEHOM IS TOJTy4eHUs
HOBOMW Moiekynbl pekoMOuHanTHoi JIHK, Ha3biBatoT:

A) 1HK BexTop-BcTaBKa

b) xoncrpykuus JJHK

B) xonctpykuus JIHK BexTop-BcTaBKa

I') xnoHupyrouwmii BEKTOp.

Bonpoc 9. Ilepenoc u nomnepxanue (konmupoBanue) xoHcTpykmus JIHK BekTop-BcTaBKku B
KJIETKE-X035MHE Ha3bIBACTCS:
A) myTaruei
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b) Moguduxanuei
B) Tpancdopmanueii.

Bonpoc 10. O6pa3yromuecss B pesynaprare perunkauuu JJHK BekTOp-BcTaBKM HIEHTUYHBIC
MOJICKYJIbI B KJICTKC HA3bIBAIOTCA:

A) HOBBIMM F'€HaMHU
b) JHK-tpancnozonamu
B) xnonamu JIHK-BcTaBKH

Bonpoc 11. depMeHTHI, OCYIIECTBIAIONINE BbIpe3aHue HyxHoro ¢parmenta JIHK-BcraBku

Ha3bIBAIOT!

A) nurassl

b) sHI0HYKII€a3aMU PECTPUKLIUU
B) PHK-nyxkneass

I') AHK-nykIeasbt

Bonpoc 12. Hykneotuanas nocieaoBaTelbHOCTh, B KOTOPOW OCYIIeCTBIAIOT paspezanue JJTHK

SHJOHYKJICA3bl PECTPUKIINHU, HA3BIBACTCA:

A) caiiTaMy MHUIMALIMK TPAHCKPUTILIUU

b) caiitamu MIeHTUYHOCTH

B) caiitamu y3HaBaHus

I') KoMIIIMMEHTapHbIE MOCIEI0BATEIBHOCTH.

BOl'lpOC 13. HYKJ'ICOTI/II[HaSI MMOCJIEIOBATEILHOCTh B CaiTax Y3HaBaHUusA SHAOHYKJICa3aMU
PECTPUKIIMU JOJIZKHA OBITh NaJTUHAPOMHAs, COCTOSIIAA.

A) U3 MHBEPTHPOBAHHBIX IMOBTOPOB, OJMHAKOBO CYMTHIBAIOIIMXCS B IMPSIMOM
HaIlpaBJICHUHU OJIHOM LN U B IIPSIMOM HAIPABJICHUM IPYroM LEnu

b) u3 MHBEPTUPOBAHHBIX MOBTOPOB, OJMHAKOBO CYMUTBIBAIOLIUXCS B IPSIMOM
HAIpaBJIEHUU OJHOW LIENH U B 0OpaTHOM HaIlpaBJIEHUU APYToH Lenu

B) u3 MHBEPTHUPOBAaHHBIX MOBTOPOB, OJMHAKOBO CUHUTHIBAIOLIUXCS B OOpAaTHOM
HalpaBJIeHUH OJHOH LlenH U B 0OpaTHOM HarpaBJIEHUH JPYroi Hemnu

Bonpoc 14. ®epmeHTHI pecTpUKTa3bl MOTYT J1aBaTh:

A) TOJIBKO TYNOU WM MJIOCKUH Cpe3.
b) Tonpko crymeHuaThlii cpe3 (JIMIKHE KOHIIBbI), B KOTOPOM €cThb S-(ocdaTtHoe
ynnuHenue (Harnpumep, EcoRI) mnu 3-dbocdatHoe ynnuHenue (Hampumep, San

3Al)
B) Tymoii (rockuii cpe3) uiu CTyneH4aThIi cpes.

Bonpoc 15. ITlocne pectpukuuu ¢parments: JJHK Moryr moBTOpHO OTXKHraTbCs 3a CHET

KOMIIJICMCHTAPHBIX CBsA3EM I CO3daHUs pCKOM6I/IHaHTHBIX MOJICKYJI I[HK C Yy4YaCTUCM

(bepMeHTOB:

A) HyKieas

b) sunonyKII€a3 pecTpUKINN
B) JHK-mmonumepas

I') IHK-nuras.
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Bonpoc 16. ®epmenTs! 3H10HyKII€a3b! | Tuna:
A) BbIcOKOCTIEIM()UYHBIE, UMEIOT OJIMH CAUT Y3HABAaHUS U PECTPUKIIUU Pa3pe3aroT
wi 3ambikaoT JIHK o neneBomy caiity u He TpeOyror ATD
B) umeroT pasHble CyObeIUHMIIBI IS y3HABAHUS, MOTUGUKAIMN U PECTPUKLIUU
WJIM pacCIICIUICHHS, CAUT PECTPUKITUHU PACIIOIOKEH Ha paccrosiuuu 6omee 1000 map
HYKJICOTHIOB OT MECTa y3HaBaHU
B) umerot aBe cyObeAMHUIIBI, OAHY JUIsl Y3HABAHUS M METUJIMPOBAHMUS, a JPYTYIO
IUTSL PECTPUKIIMH
') cniocoOHbI paciiemsaTh cnernuduaeckue GochoaudGupHbIe CBA3H.

Bonpoc 17. ®epments! s3u10HyKI€easb! 11 Tuna:
A) BBICOKOCTICTIM(PUYHBIC, UMEIOT OJIUH CAlT Y3HABAHUS U PECTPUKIIUU Pa3pe3aroT
i 3ambikaoT JIHK mo neneBomy caiity u He tpedytor ATD
B) umeroT pasHble CyObCIUHMIIBI I Y3HABAHUS, MOAUGHUKAIIMNA U PECTPUKIIHH
WJIM pACIICIUICHHS, CAUT PECTPUKIIUU PACIIOIOKEH Ha paccTtosiuuu 6osee 1000 map
HYKJIEOTHUJIOB OT MECTA y3HaBaHUS
B) umeroT nBe cyObeIMHUIBL, OJHY /ISl Y3HaBaHUSI U METUJIMPOBAHUS, & APYTYIO
JUISL pECTPUKLIMU
') ciocoOHbI paciemiaTh cnernuduaeckue GochoaudGupHbIe CBA3H.

Bonpoc 18. ®epmentsl s3pa0HYKI€a3b! 111 Tumna:
A) BbIcOKOCTIEIM(DUYHBIE, UMEIOT OJIMH CalT y3HAaBaHUS M PECTPUKIIMU Pa3pe3aroT
i 3ambikaoT JIHK no neneBomy caiity u He TpeOyror ATD
B) uMeroT pasHble CyOBCIMHUIIBI TS y3HABaHUS, MOTU(DUKAIIMK U PECTPUKIHU
WIN pacIleIUIeHUs], CAallT peCTPUKILIMHU pacIoyioskeH Ha pacctostHuu 6ostee 1000 map
HYKJIEOTHIOB OT MECTa y3HaBaHUs
B) umeroT nBe cyObEIUMHUIIBI, OAHY JUISl Y3HABaHUS U METUJIMPOBAHMS, a IPYTYIO
JUTSL PECTPUKIIMH
I') ciocoOHbI pacuiensnTe crenuduaeckue hochoandPupHbIe CBI3H.

Bonpoc 19. Dngonykieasbl- pu6o3umsl — 310 PHK depmentni:
A) BbIcOKOCTIEIM(DUYHBIE, UMEIOT OJIMH CAUT Y3HABAaHUS U PECTPUKIMH Pa3pe3aroT
i 3ambikaoT JTHK o neneBomy caiity u He TpeOyror ATD
b) umeroiue pazubie CyObeTMHULBI TS Y3HABAHUS, MOTU(PHUKAIUH U PECTPUKIIUH
WM pacIleIUIeHUs, CAT PECTPUKIIMHU pacojiokeH Ha paccTtostHuM 6omee 1000 map
HYKJIEOTH/IOB OT MECTa y3HaBaHUs
B) umeromme aBe cyObeAMHMIIBI, OJHY JUIsl y3HaBaHUS W METWJIMPOBAHMS, a
JIPYTYIO JUISl pECTPUKIIMH
I') ciocoGHBbIe paciesITh crienuduyeckue pochoaudpupHbIe CBSI3U.

Bonpoc 20. [Ing BblOeleHUs WM KJIOHHMPOBAHMS TI€HA  HUCHOJB3YIOT  CTPAaTETHIO
TpaHchopMaImoOHHAsT PEKOMOMHAITNH KaK:
A) MeToA BBIZICJICHUS TEHOB, OCHOBAaHHBIN HAa €CTECTBEHHON CIIOCOOHOCTH KIIETOK
HaxoJUTh U KoMOMHUpoBaTh oxoxue JITHK, He3aBUCHMMO OT UX MPOUCXOKICHUSI.
b) MeTo nHAKTUBHPOBAaHUS T€HA BCTABKOM TPAaHCIIO30HA
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B) meTon koHMpOBaHMs HAa OCHOBE KapThl myTeM uaeHTudukanuu p/IHK rena 6e3
UH(OPMALIUHU eTo MPOAYKTA.

Bonpoc 21. Ykaxure, kakue 00bI9HO Hcons3yioT JJHK-BekTopshI:

A) mma3Mubl,

b) 6akrepuodarmy,

B) BAC, ") YAC,

I') pocmmpl, KOCMUIBI
J) Bce OTBETHI BEPHBI

Bonpoc 22. Brienure BepHble XapaKTEPUCTUKU: IIJIa3MUIHBIE BEKTOPHI IIPECTABIISAIOT COOOM:

A) IByXIICTIOYeYHbIC KOJIbIIeBbIe MoJieKy bl JTHK

b) ognouenoueunsie monexyinnsl JJHK

B) mocnegoBarenbHOCTh, KOTOpas (YHKIIMOHHUPYET Kak MCTOUYHUK
perukanuu (OpH)

I') mnocnenoBarenbHOCTb, KOTOpas (PYHKIMOHUPYET KaK MCTOUYHUK
peruukanuu (opu), MOXXeT OTCYTCTBOBATh

Jl) OlMH CEeNneKTUBHBIA FEHETUYECKUNA MapKep

E) BexTop c OoJsiee OJHUM CENEKTUBHBIM M'€HETUYECKUM MapKEPOM.

Bonpoc 23. [Ina3mMuiHbIe KIIOHUPYIOIIKXE BEKTOPbI 0003HAYAIOTCS CTPOYHON OYKBOM:

A) «a»
B) «r»

B) «p»
') «h»
IT) «d».

Bonpoc 24. Brienure BepHble XapaKTEPUCTUKH: BUPYCHBIE BEKTOPHI MPECTABIISAIOT COOOM:

A) BEKTOpHI JIsl KIIOHUpOBaHus 6osee JMHHBIX pparmenToB JJHK
B) ymepennsie ¢aru Oakrepuit

B) nutnueckue daru Gakrepuit

I') Tonpko aByxnenovyeunyro JJHK

1) Tonbko onHouenoueunyro JJHK

E) kak ognouenoueunyto JJHK, tak u asyxuenoveunyro [JHK

BOl'lpOC 25. Brigenure BCPHBIC XapPAaKTCPUCTUKU: KOCMHUJA - OTO BEKTOD, HpCIlCTaBHSIIOIJ_II/Iﬁ

CO0OM:

A) Bextop O6akTepuodara A

B) «rubGpuay» Mexay miasMuaon u parom

B) rubpua mMexnay niaazMuaaMu, KOTOpbIE YYacTBYIOT B IEPEHOCE M€HETUYECKOM
uH(popMaluy Ipu OaKkTepruaIbHOW KOHBIOTALUY U TUIa3MHI0H BUPYCHI KUBOTHBIX
[') uckyccTBeHHass XpoMocoma JApoxckKed B JHMHEHHOW Qopme, coneprxarias
TEJIOMEPBI JPOAKEN Ul paCIPOCTPAHEHUS B TOYEPHHUE KICTKU IPU KJIETOYHOM
JICTICHUH.

Bomnpoc 26. B coctaB kocMu1 BXOJSAT:

18



A) cos-miocienoBarenbHOCTH (para samona (Heooxoaum s ynakoBku JIHK ¢ara
B OCIIKOBYIO 000JI0UKY (hara)

B) Tenomepst aposkokeit 1 pacpOoCTpaHEHUs B JOUSPHHUE KIETKHU IMPU KICTOYHOM
JIEIICHUN

B) reH ycTOMYMBOCTH K aHTHOMOTHKAM JIJISl MACHTU(DUKAIIMY KIICTKA-X035MHA

I') paxrop F (koHBIOTAIMK KIETOK)

J1) caiiTpl (hepMEHTOB PECTPUKITUH.

Bonpoc 27. BelenuTte BepHbIE XapaKTEpUCTUKM: OaKTepualbHas UCKYCCTBEHHAs XpOMOCOMa
(BAC) — 310 BekTOp, XapaKTEPU3YIOIIHICS:
A) TepeHoCcOM TeHETHYeCKoW WH(popManuu Npu OAKTEPHAIBHONH KOHBIOTALUU
(pakrop F)
B) nanmuunem gparmenTtoB amuHOU 10 1 M6 (106 m.H.)
B) HayiMuueM rexa perMKanuy 1 Yuciia KOnun
I') HanuuueM Tenomep APO}OKEN sl pacpOCTPaHEHUs B JOUEPHHUE KIETKHU MPH
KJIETOYHOM J€JIEHUN
J1) Hasm4yMeM caiita pepMEHTOB PECTPUKLIUH.

Bonpoc 28. Brienure BepHble XapaKTEPUCTUKH: UCKYCCTBEHHas Xpomocoma aposxoked (YAC) —
3TO BEKTOP, XapaKTEPUIYIOIIMICS:
A) mepeHOCOM TeHeTHUYeCKOoW WH(pOpMamuu Npu OAKTEPHATBHONH KOHBIOTALUU
(pakrop F)
B) nanuunem gparmentoB anuHoi 10 1 M6 (106 m.H.)
B) Hannuuem BeIOMpaeMbIx MapkepoB Ha kaxkaoM miede (TRP1 u URA3)
I') Hannumem TenoMep APOXIKEN ISl pacpOCTPAHEHUS B TOUYEPHUE KIIETKH NPH
KJIETOYHOM JI€JIEHUN
J1) HanuuueM caiita pepMEHTOB PECTPUKIINU
E) Hannuuem knacTepa yHUKaJIbHBIX caiToB pectpukunu juis JIHK BcraBkn.

Bonpoc 29. Brienure BepHble XapaKTEPUCTUKH: IATTII BEKTOPHI — 3TO:
A) nna3MuHBIE BEKTOPBI, KOTOPbIE YYacTBYIOT B MEpEeHOCE FeHETHYECKON nH(popMauu
npu 6akTepuanbHON KoHbloranuu (pakrop F)
B) BekTOpBI, cocTOAILIME U3 TUIA3MU]L U BUPYCOB JKUBOTHBIX
B) umetot BeiOupaembie Mapkepbl Ha kKaxaoMm mieye (TRP1 u URA3)
I') BeKTOpBI, KOTOPBIE MOTYT PETIIUIUPOBATLCS OOJIee YeM B OHON KIIETKE-XO035IMHA
1) Bextopsl ans nepemenienust BcraBok JIHK Tyma m oOpaTHO Mexay pa3iMyHBIMU
KJIETKaMHU-X0351€BaMU
E) BekTophl, KOTOpbIE coAepKaT KiacTep YHHMKaIbHbIX caToB pectpukuuu s JJHK
BCTaBKH.

Bonpoc 30. baktepuodarossiif Bekrop M13 npencrasinser co0oii:
A) THK-ogHOUICTIOUCYHBIH (har
b) JHK-nByx1ienodeunsrii ¢ar
B) PHK-onnonenoveunslii ar
I') permmmupyetcst ¢ obpa3oBanueM aByxuernodeuHor mosekynsl JIHK, HazpiBaemoit
pernkatuBHOU Gopmoit (PD)
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K104 Kk TeCTOBBIM 3aIaHUSIM:

1) perumumupyercs ¢ obpazoBaHueM ojHolenodeyHor monekynsl JIHK, HazsiBaemoii

peruKaTUBHON Gopmoii (PD).

Ne Bonpoca | 1 2 3 4 5 6 7 8 9 10

OtBer I |b b A A B ABB |B, T’ B B

Ne Bonpoca | 11 | 12 13 14 15 16 17 1 19 20

OtBer b |B b B r b A B r A

Ne Bonpoca | 21 | 22 23 24 25 26 27 28 29 30

OtBer )| A,B, |B ABI | b A,B A,B, | B,B, | b [ AT
A A A E
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