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1. Heaun, 321244 U NJIAHMPYeMbIe pPe3yabTAThI 00y4eHHs M0 JUCHUILINHE

Lenbto OCBOEHMSI TUCIUIUIMHBI SBIISCTCS:

- (hopMHpOBaHUE 3HAHUM O CIIOCOOAX KOHCTPYMPOBAHMS BEKTOPHBIX MOJIEKYJ C LIENbIO
KJIOHUPOBaHMSI MX B KJIETKaX-pPEeLUIMEHTaX, Y4acTBYIOIIUX B CHUHTE3aX OMOTEXHOJOIMUYECKOU
OPOAYKIMH (KJIETOK, aHTUTEJ, PEKOMOWHAHTHBIX OENIKOB, BAaKUMH U T.II.), CIIOCO0AaX KOHTPOJIS
HKCIPECCHOHHON AKTUBHOCTH HCIOJb3YEMBbIX T'€HHO-WHXCHEPHBIX KOHCTPYKLHMH, a TaKkke O
MOJIEKYJISIPHBIX MEXaHU3MAaX PEryJIsiLUU CUHTE3a OMOJOTHUYECKUX MOJIEKYJI.

K 0CHOBHBIM 33/1a4aM OCBOCHMSI JUCLUIUIMHBI CIIE€YeT OTHECTH:

- OCBOCHHME METOJOJIOTUH, aHalW3a M BhIOOpa MPHUHLUMIOB M METOJOB PabOTHI C
BEKTOPHBIMU CHUCTEMaMH, MOHMMaHHE paOOTHl KIETOYHBIX CHTHAJIBHBIX CHCTEM, a TaKkKe
0COOEHHOCTH CTPOEHUsI U (YHKLIMOHUPOBAHUS BEKTOPOB PA3HOTO TUIIA U IIPOUCXOXKIAECHUS;

- MI0JIy4YeHHE MEPBUYHBIX HABBIKOB IO OCBOCHHMIO METOJIOB HUCCIICOBAHUS U ITOHUMaHUE
00mmmx 0a30BBIX MPUHLIUIIOB PA0OTHI ¢ OMOMOIMMEPaMU HYKJICMHOBOW TPUPO/IBI;

- YCBOGHHE MOJXO/J0B K MOAM(DUKALMU I€HETUYECKOro MaTepuaia Mmpo- U dYKapuoT ¢
LEJIBI0 TIOJTY4EHUs] HamOosee NMPOJYKTUBHBIX NPOMBIIUIEHHBIX IITAMMOB M JMHHUH KIJIETOK C
HOBBIMH CBOMCTBaMH.

OOyuenue 1Mo IUCHUILIMHE «MeToabl KOHCTPYHPOBAaHUS IUIA3MHUIHBIX M BHPYCHBIX
BEKTOPOB) HAIPABIICHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS CIEAYIOMINX KOMIETCHIIUH:

Ko u HaumeHoBaHue NuaukaTopsl 10CTHKEHUS KOMIIETeHIMHU
KOMIICTCHIHI

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

PYKOBOIMTH COOTBETCTBYIOLIEH 00J1aCTH 3HAHUI; METO/Ibl OPraHU3aLMU TPy

KOJJIEKTUBOM U YIIpaBJICHUS [IEPCOHAIIOM; METO/Ibl BHEJPEHUS PE3YIbTATOB

paOOTHUKOB MpHU UCCIIeIOBaHUM U pa3paboToOK

UCCIIEI0BAHUU HNIIK-3.2 YMeeT npuMeHITh HOPMATUBHYIO JTOKYMEHTAIIUIO B

CaMOCTOSITENIbHBIX TEM COOTBETCTBYIOLIEH 00JaCTH 3HAHUI; aHAIM3UPOBATh HayYHbIE
po0OJIEMBI 110 TEMATHUKE MPOBOIUMBIX HUCCIIEOBAHUN U
pa3paboTok

HNIIK-3.3 Braneer HaBbIKaMH pa3pabOTKH 3JIEMEHTOB IIAHOB H
METOAMYECKUX MPOTrpaMM MPOBEICHHs UCCIE0BaHUN U
pa3pabOTOK; BHEAPEHNUS PE3yIbTATOB HCCIECAOBAHUN
pa3paboTOK B COOTBETCTBUU C YCTAHOBJICHHBIMH ITOJTHOMOUYHUSMU;
MPOBEPKH MPABUIBHOCTH PE3YIIHTATOB, IOTYYSHHBIX
COTPYAHUKAMHU, pabOTAIOIUMHU 101 €r0 PYKOBOJICTBOM;
OCYIIECTBIICHHEM PadOT MO MOBHIIIEHUIO KBATH()UKAITUHN KaJIpOB B
COOTBETCTBUH C YCTAHOBJICHHBIMH OJHOMOYHUSIMU

I1K-7 Criocoben NIIK-7.1 3naeT MeToAbl TEHHON HH)XEHEPUU KJIETOK JIJIs
pa3pabaThIBaTh U MOJIy4eHUS TPOYLIEHTOB, TEXHOJIOTHIO noydeHus: bAB;
MOAUPUIIIPOBATH SKOHOMMKY M YIPaBJIECHUE B OpraHU3alM1; HOPMATHUBHBIE
CYILIECTBYIOIINE MPABOBBIE AKTHI B 00JaCTH OMOTEXHOJIOTHYECKOTO MTPOU3BO/ICTBA;
OMOTEXHOJIOTHYECKIE HOPMBI pacxojia ChIPbsi 1 MaT€pPUAIOB B 00JIaCTH

MPOLECCHI TTOJIYYEHHUS OMOTEXHOJIOTMUYECKOTO MPON3BOCTBA

bAB, NIIK-7.2. YMmeeT npoBOAUTH CKPUHUHT IITAMMOB
pa3pabaThiBaTh MHUKPOOPTaHU3MOB - IpoaAyleHTOB BAB; ncnoiap30BaTh METOBI
MPEIJI0KEHUS 110 T€HHOW MH)KEHEPUU TIPHU MTOTYUYECHHH HOBBIX

ONTUMU3ALNHI MHUKpPOOPTaHU3MOB; pa3padaThIBaTh MPEATOKEHUS O
OMOTEXHOJIOTHIECKUX ONTUMU3AINH HanOoJIee 3HAYUMBIX ITapaMeTPOB

MIPOLECCOB U OMOTEXHOJIOTMUECKUX MPOIIECCOB

ynpasiiennto Beimyckom | MIIK-7.3. Braneer HaBbIkaMu POBEICHUST KOMIUIEKCA
OMOTEXHOIOTHYECKOM MEPOIPUATHI 11O BHEIPEHUIO B IPOU3BOIACTBO

MPOAYKIUU OMOTEXHOJIOTHYECKUX MPOAYKTOB HOBBIX IIITAMMOB

MHKPOOPTaHU3MOB-TIPOAYLICHTOB; MCTOJAaMU ONITUMHU3allNN




nmapamMeTpoB OMOTEXHOJIOTUYECKOTO TMporiecca noayuenus bAB;
MIPOBEJICHUS ONBITHO-TIPOMBIIIUIEHHON OTPaOOTKH TEXHOJIOTHH H
MacIITaOMPOBaHUS IPOLECCOB OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; Pa3pa0dOTKHU MPEIT0KEHHUM 110 ONTUMU3ALIMHI
pacxoja ChIpbsi, MATEpUAJIOB IpU U3rotosieHnu bAB

2. MecTo IMCUMINIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICI_[I/IHJII/IHa OTHOCUTCA K DOJICKTUBHBIM JUCHUIIJIMHAM  4YacCTH,

Y4aCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIIEHHH Osioka b1 Jluciummuasl (Moxynn).
JuctunauHa «MeToasl KOHCTPYMPOBAaHUS IUIQ3MHJIHBIX M BHPYCHBIX BEKTOPOBY»
B3aMMOCBSI3aHa JIOTHYECKH U COJIEPKATEIHPHO-METOANYECKH CO CISAYIOIIUMHU JUCITUTIIMHAMMU:

- «@apmareBTUYECKasi OMOTEXHOJIOTHS»;
- «be3omacHOCTh MPOYKTOB OMOTEXHOJIOTUNY;
- «IIpaBuna HajyexkaEl MPOU3BOJACTBEHHON TpakTUKU B cucteMe GMPy;

- «CKpHHHUHT MPOAYIICHTOB OMOTEXHOIOTUI,
- «CTpyKTYpHO-(pYHKIIMOHAIbHbIE UCCIIEA0BAHUS OCJIKOB U HYKJIEUHOBBIX KUCIIOT;
- «OKcTpeMalibHbIe (POPMBI MUKPOOPTAaHU3MOB B OMOTEXHOJIOTUIECKUX MTPOIECCAX ).

3. CTpykTypa u coJep:KaHue TUCHUILINHBI

OO01mas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 4 3adeTHbIe enuHuIbl (144 gacoB).

3.1. Buabl yueOHOI pab0oThI H TPYA0EMKOCTh

bopmupyemoii

Ne B G101 DG KounuecTBO CeMecTpbl
w/n U1 y4eoHoi padoThl 4aCoR 1
1 AyIMTOPHBbIE 3aHATHS 36 36
B ToMm umncne:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/npaKTHUECKUE 3aHIATUS 18 18
1.3 | JJabopaTopHbIe 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 36 36
3 | IlpomeskyTouHasi aTTecTaIUs
IK3aMEH
Hroro 72 72
3.2. TemaTnyeckuii NJjiaH U3y4eHUs TUCHHUINJINHBI
TpyroeMkocThb, yac
AynuTopHas paéora 2
THENERE
Ne Paszenbl/TeMbl o - =2 § = a; § g g §
n/n AU CIUILINHbBI g = §§ = % & 5 g émg
x4 S EEZ & = o
= | EE° g7 Eg| E
O = S = S
1. | Tema 1. UccnenoBanue CTpyKTypHO- 4 2 - - - 2
(GYHKIIMOHATIBHBIX CBOWCTB
HYKJICOTIPOTECHJIOB
2. Tema 2. MexaHU3MBbl peanu3aliuu 8 2 4 - - 2
TreHETHYECKOH nH(OpMAIIMH B TIPO- U
IYKAPHOTHUECKUX OPraHU3Max
3. | Tema 3. MeToap! KOHCTPYHPOBAHUS 6 2 2 - - 2




rubpuaHbx Moaekyn JJHK
Tema 4. DTanbsl MOJIEKYJISIPHOTO 6 2 2 - - 2
KJIOHUPOBAHMS
Tema 5. Kimaccugukanum BEKTOPHBIX 6 2 2 - - 2
CHCTEM
Tema 6. Co3gaHue BEKTOPHBIX MOJIEKYJT 6 2 2 - - 2
Ha OCHOBE IJIa3MUJL
Tema 7. Tumbl MONEKYISPHBIX 6 2 2 - - 2
BEKTOPOB
Tema 8. O0si3aTenbHbBIE U 6 2 2 - - 2
creurduyeckre CBOWCTBA BEKTOPHBIX
KOHCTPYKIUHI
Tema 9. Mcnionb3oBaHue BUPYCHBIX 6 2 2 - - 2
BEKTOPOB B KJICTOYHBIX TEXHOJOTHSX

Hroro | 144 18 18 - - 18

3.3. CoaepxaHue THCHUNIHHDI

Tema 1. HccaenoBanue CTPYKTYPHO-(PYHKUHMOHAJIbHBIX CBOIiCTB
HYKJICOIIPOTEU/10B

OcHoBHble TUINBI OHoOnoauMepoB. CTPYKTYpHbIE XapaKTEPUCTUKH aAMUHOKHCIIOT,
KiIaccupukanus, ydactue (QYHKIMOHAIBHBI TPYNI B CTa0MIM3alUH OEJIKOBBIX CTPYKTYD.
[IpocTpaHcTBEHHBIE  CTPYKTYpbl  OeskoB.  Tumbl  OeNKOBBIX  JOMEHOB.  (OJAMHI.
[TocrTpancnsnuonnsie  Moaudukanmum  OenkoB.  HyxiemHoBble  kucnotel.  CTpykTypa
Hykieo3uaoB, Hykieotuaos, PHK, JIHK, cnupaneit JITHK. Tayromepuss a30TUCTBIX OCHOBaHUM.
Kucnorao-ocHoBHbIe cBoiicTBa. [loctTpanckpunuuonnasie Mmogudukamuu PHK. Crnupanmnsanus
Y OTpHULATEIbHAs CyNEpCIUpaIn3alysl HyKJI€MHOBBIX KHCI0T. Y poBHU KomnakTuzanuu JJHK.

Tema 2. MexaHu3mbl peaju3allid TIeHeTHYecKOil HMHpopManuu B T1pPo- H
JYKAPHOTHYECKHUX OPraHU3Max

Ponp perynaTopHBIX MOJEKYJ KJIETKM B Ipoueccax uHunuanuu permmkanunu JHK.
CDepMeHTaTI/IBHHe CHCTEMBI M CIIOCOOBI PEINIMKAa B IMPOKAPHUOTHYCCKUX U DYKAPHUOTHUICCKUX
OpraHusMax. DTalbl PEryJsIIMU SKCIPECCHH TeHOB U OnepoHOB. CTPYKTypHBbIE OCOOEHHOCTH
MPOKAPUOTUUYCCKUX, BUPYCHBIX W 3YKAPUOTUUYCCKHUX T'CHOB. AHaHTaHI/Iﬂ T'CHOTHUIIOB HN3BECTHBIX
INPOMBIIIJICHHBIX IITAMMOB MHUKPOOPIaHW3MOB K CHHTEe3aM LieneBbiXx OenkoB. [loHsTue anbda-
KOMIUIEMEHTAllMd B JIAKTO3HOM  omepoHe. lcmonb3oBaHue ayKCOTPO(HBIX  IITaMMOB
MHUKpPOOPIraHN3MOB B T€HHO-MH)KEHEPHBIX dKcnepuMeHTax. Mcnons3zoBanne TPHK-cynpeccopos
B IIOJaBJICHHUH HOHCGHC-MYTaHHfI.

Tema 3. MeTtoabl KOHCTpPYHpPOBaHus rHOpUAHBIX Mojekya JHK

OnemeHTsl  TexHojorun pexkomOuHanTtHbix JIHK. ®epmeHTaTHBHBIE  CHUCTEMBI
TEHETUYECKON HH)KEHepuu: 3HAOHYyKiea3bl pectpukunu, PHK-3aBucumas JIHK-nommmepasa,
Hykieaza BamH1, tepmunanbubie Tpancdepasbl, JIHK-murazpl. MexaHusmbl KOBaJEHTHOTO
JUTUPOBAHMS (WIMIKHUX» M «TYIBIX» KOHIOB ()parMeHTOB OJMTOHYKJIeOoTHI0B. JloOaBieHue
CaliTOB PECTPUKLMU B XOAE IPHUCOEAMHEHHs TOMOIIOJIMMEpPHOro XxBocTa. KoHcTpynpoBaHue
MOJIJINHKEPOB ~ MYJIbTUKJIOHAJIBHBIX ~ CAMTOB  PECTPUKLIHH, YHHBEPCAIBHBIX IpPaliMepOB
CEKBECHUPOBAHUS.

Tema 4. dTanbl MOJIEKYJISIPHOT0 KJIOHUPOBAHUA

[lonydyeHne ueneBbIX T€HOB XUMHUKO-(EPMEHTATUBHBIM CHHTE30M, BBIJICJICHHEM U3
npupoasbix JIHK, cuntezom no MPHK PHK-3aBucumoint JIHK-nonnmepasoii. IlocranoBka rena
10l KOHTPOJIb PETYJISITOPHBIX 3JIEMEHTOB KJIETKH XO35MHA WIH TPAaHCPOPMUPYIOLIETO BEKTOPA.
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BapuaHTsl 5Kcripeccuy TeHOB MPU BCTPAUBAHUU UX BHYTPZ2b CTPYKTYPHOTO T€Ha B MPAaBUIILHOM
paMKe CUMTBIBAHUS, B METOJE MPSIMOM AKCHPECCHH, B METO/E T'MOPUAHOrO onepoHa. MeTosl
JIOCTaBKM TE€HOB M BEKTOPOB B OPTraHU3M-PEUUNHEHT. MaeHTUHUKAHMs ¥ CKPUHUHT
TpaHC(HOPMUPOBAHHBIX KIETOK.

Tema 5. Kinaccupukanum BeKTOPHBIX CHCTEM

Bekropa kimaccuuUUpyrOT MO TEHETHYECKUM KOHCTPYKUHUSAM (IO MPOMCXOXKACHUIO):
IIa3MUHbIE, BUpYCHBIE, ¢aroBele, rudpunnbie. [Ipumepsl. Kiaccudukanuss BeKTOpoOB IO
00JIacTSIM HCIIOJIB30BaHMS: BEKTOPHI OOIIEro Ha3HaueHHs (KIOHWPOBAaHHE T€HOMHBIX T'€HOB,
kJIHK, ¢parmentoB JIHK); BekTOpBI dKCIpeccuy KIOHHUPOBAHHBIX I'€HOB (CHHTE3 MATPUYHBIX
PHK wu 0enkoB); crnenuain3upoOBaHHBIE BEKTOPHI MJsl HMCCIENAOBAaHUN (CEKBCHHpPOBAHUE H
MYTHPOBAaHHE TEHOB, M3YYE€HHE OCOOEHHOCTEH PEryJsIIHOHHBIX IPOLECCOB KIOHHUPOBAHHBIX
reHOB, uaeHTU(uKanus B kiioaupyemor JJHK mpoMoTOopoB 1 APYrux perynsToOpHbIX CaliTOB).

Tema 6. Co31anne BEKTOPHBIX MOJIEKYJ HA OCHOBE MJIa3MH/I

BHexpoMocoMHBbIE TeHETUYECKUE dTIeMEHThl OakTepuid. Tumbl OakTepHaNbHbIX TUIA3MHUI;
dakTopbl  (QEepTUIBHOCTH, JeTpaJalliy, KOMHUHUHOCTH, PEe3UCTEHTHOCTH. CHOCOOHOCTh K
ABTOHOMHOM peIUIMKallMd W MHTErpaldd B XpOMOCOMY, K KoHbrorauumu. CTpykTypa caiita
permukamm. CTPYKTYpbl MUTPUPYIOIIMX 3JIEMEHTOB MPU KOHCTPYMPOBAHUH BEKTOPHBIX
AKCIPECCUOHHBIX CHCTeM OakTepuil. TpaHCMHCCHBHOCTh KOHBIOTATUBHBIX Tutazmua. T-JIHK Ti
MJIa3MuJT arpoOakTepuil Kak MHCTPYMEHT IeHHOW MHKeHepuu. Kputepuu, MCronb3yemMble Mpu
CO3JJaHUU BEKTOPHBIX KOHCTPYKLIUM.

Tema 7. Tunbl MoJIeKYJISAPHBIX BEKTOPOB

Bekroper-amMmmpukaTopsl Kak IUIa3MUAIBl C OCIabJICHHBIM KOHTpoJieM. PerynstopHbie
3JeMeHThl TpaHckpunimu (SD) B BekTopax sKCIpeccuu. XapaKTepHble MPU3HAKH CHIIBHBIX
IPOMOTOPOB, MCHOJB3YyEMBIX B T€HETHUECKUX TPAHCIOPTHBIX MOJIEKyJax: lac-mpomorop, trp-
npoMoTop u 1p. KoHcTpyrpoBanue cuHTeTHYeCKMX IPOoMOTOPOB (Ptac). dproKMH-BEKTOPBI KaK
CTpYKTypbl U3 pa3Hbix reHoB u Tpex ORF. Coznanme yenHouHbIX (OMHApHBIX) BEKTOPOB,
(YHKIMOHMPYIOIIMX B KIETKaX pa3HbIX THUMOB. BeKTOpbl cekpeuuu s IITaMMOB,
CEeKpeTUPYIOIINX uyxXkepoaHble Oenku. Co3gaHue aMITMQHUIIMPOBAHHBIX WHTETPATHBHBIX
BekTopoB. [lmasmmuel S.cerevisiae. BekTopbl uHTerpanuu, KJIOHHUPYIOIIME W JIMHEHHBIE
MOJIEKYJISIPHBIE.

Tema 8. O6s13aTesbHBIC U clenH(PUYECKHe CBOICTBA BEKTOPHBIX KOHCTPYKIHMI

Paszmep u eMKocTb BeKTOpoB. Pa3mep nenerupoBaHHOW 007acTH A BCTaBKU B
Oaktepuodare nAMOAa. YHHUKalbHblE CaWThl pecTpUKIUU. CHIOCOOHOCTh K PpEIIMKaluu
gyxepogHoro ¢parmenta JJHK. Hannuue OmoXMMHMYECKMX HIIM T€HETHYECKMX MapKepoB s
CKpUHUHTAa PEKOMOMHAHTHBIX KJIOHOB. Crnenuguyeckue CBOWCTBAa KOCMUIHBIX U (aroBbIX
BEKTOPHBIX CHCTEM: HaJM4YUE COS-CAHTOB, KaTajau3 YINAaKOBOYHOW peakluH, CIOCOOHOCTh K
ammundukanuu. VMcnons3oBanue nonunuHkepoB U IR-o6mactu B reHOMe HUTEBHUIHBIX (aros.
DaroBbIi JUCILIEH.

Tema 9. Ucnosib30BaHHe BUPYCHBIX BEKTOPOB B KJIETOYHBIX TEXHOJIOTHUSIX

BekTopsl Ha OCHOBe BHpYCOB XKMBOTHBIX. CBoiicTBa Bupyca SV40, nposBisromuecs B
BEKTOpaX Ha €ro OCHOBE: BBICOKMHA THUTpP pPENpOAYKUUH, dS(PQPeKTHBHAS TPAHCAYKIUSL
MOKOSIIUXCS U JEJSIIHUXCA KIETOK, TPAHCTE€HE3 B IIMPOKOM JUana3oHE KJIETOK, OTCYTCTBHE
UMMYHOTeHHCTH. [IpenmMyiecTBa peTpoBUPYCHBIX BEKTOPOB. CTaOMIBHOCT MHTETPUPOBAHHOMN
JHK B xmerky xo3siuHa. [IpMeccuBHBIE KIETKU-X034€Ba ISl aJCHOBHUPYCHBIX BEKTOPOB.
YpoBeHb penpoayKuuu U 3kcnpeccud. OTCyTCTBHE HHTErPALlUU B XPOMOCOMBI XO035HHA.

OnucomMHbIE BEKTOPBI TE€HETUYECKON TpaHcQopMaIHH. JloMuHaHTHBIE
amMITUUIpyeMble MapKepbl TeHETUUECKON TpaHCPOPMALIUU KIETOK MIICKOIUTAIOIINX.



3.4. TemaTnka ceMUHAPCKUX/MPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHH
3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 1. UccnenoBanue cTpyKTypHO-()yHKIIMOHAJIBHBIX CBOMCTB HYKJICOIIPOTEU OB

Tema 2. MexaHu3Mbl peasin3aliuil FTeHeTHYeCKoil nH(OpMAIMH B IIPO- U
JYKapUOTHYECKUX OpraHu3Max

Tema 3. Metopl KOHCTpYUpOBaHUs THOpHIHBIX Mosiekyn JJHK

Tema 4. Dtanbl MOJIEKYJISIPHOTO KIIOHUPOBAHUS

Tema 5. Kmaccudukaiyy BEKTOPHBIX CUCTEM

Tema 6. Co3naHue BEKTOPHBIX MOJIEKYJI Ha OCHOBE IIa3MUJ

Tema 7. TUIIBI MOJIEKYJIIPHBIX BEKTOPOB

Tewma 8. O6s3aTenbHBIC U CrICIU(PUYECKUE CBOMCTBA BEKTOPHBIX KOHCTPYKIIHMA

Tema 9. Mcnonb3oBaHre BUPYCHBIX BEKTOPOB B KJIIETOUHBIX TEXHOIOTHSIX

3.4.2. JJabopaTopHbl€ 3aHATUS
JIabopaTopHbie paboThl yueOHBIM IIJIAHOM HE PETyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecreYeHne

4.1. OcHoBHas JuTeparypa

Kuuru no 6uorexnonoruu u3 9bC «YHuBepcuteTckas Ou0IMoTEKa OHIIANH

1. lupokoBa O.M., Benynosa M. B. Metobl reHeTHUECKOI TpaHCPOpMaIUU. Y4eOHO-
Meroandeckoe nocooue. — Huwxuuit Hosropoa: HHI'Y um. H.U.Jlo6aueBckoro, 2013.-30c.

2. BenukoB B.A. MonekynspHas Ouonorusa. [IpakTudeckoe pyKOBOACTBO: yueOHOE
nocobue.- CapatoB. M3naTenscTBO: «CapaToBCKUi HCTOUHHKY, 2013.-84c.

3. IlenxynoB C.H. T'enerumueckas wuHXeHepus: Y4eOHO-CIPAaBOYHOE IOCOOHE.-
HoBocubupck: Hayka, 2004.-496c¢.

4. CtBomuHckast, H.C. Huronorus / H.C. CtBonuHckas ; MUHHCTEPCTBO 00pa30BaHUs U
Hayku Poccuiickoii @enepanun, OeepanbHOe TOCYIapCTBEHHOE OI0HKETHOE 00pa3oBaTesibHOE
YUpEXKAEHUE BBICIIETO MPO(ecCHOHAIBHOr0 00pa3oBaHUs «MOCKOBCKMM Ielarornyeckui
rocyapcTBeHHbIN yHUBepcuTeT». — Mocksa : MIII'Y, 2012. — 238 c. : un. — Pexum nocryna: no
nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=212838 (nmara oOparieHus:
17.10.2019). — ISBN 978-5-7042-2354-2. — TeKcT : 371€KTPOHHBIIA.

5. [Manees, H.I'. OcuoBrl knetouynoi 6monoruu / H.I'. Tlanees, N.W. beccueTHoB ; pen.
T.II. lIkypar ; MunucrepctBo obpa3oBanusa u Hayku Poccuiickoit @enepanuu, PenepajibHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXAECHUE BBICIIET0 MPO(hecCHOHATIBHOTO
oOpazoBanus «tOxHbI ¢enepanbHblil yHuUBepcuTer'. — PocroB-Ha-lony : W3narenbcTBo
HOxHoro ¢denepanpHoro yauBepcurera, 2011. — 246 c. : un., Tabn., cxem. — Pexxum gocryma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=241144 (nmata oOpareHus:
17.10.2019). — ISBN 978-5-9275-0821-1. — TekcT : 31€KTPOHHBIH.

6. IMumaes T.II., Tlomsackas I.I'., bmuaoBa M.M. wu jap. «Kierounas
ounorexnonorusa»2011. Yaue6noe mocodoue. YMO Texuuueckas ¢usuka. Uza-so CIIOITIY.

4.2. JlonoJIHUTeJbHAs JUTEpaTypa

1. Ans6epte b. u 1p. OcHOBBI MOJIEKy IsIpHOM Oronoruu kiaetku.M., bunom:nabopatopus
3Hanwmii, 2015.-768c.

2. Knerku no Jlbrouny. /JI.Kaccumepuc u ap.; nep.2-ro anra. Uza. M., Jlaboparopus
3HaHui, 2016. 1056c,

3. l'opnenko, B.A. Hayunsie ocHoBbl 6notexnonoruu / B.A. I'opnenko, H.M. Kyry3oBa,
C.K. [Tarynuna ; MunucTepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparuu, OenepaibHoe
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roCyJapCTBEHHOE O0/KETHOE 00pa30BaTEIbHOE YUPEXKACHHUE BBICHIETO MPO(ECCHOHATBLHOTO
obpazoBaHusi «MOCKOBCKHI IEIarorMueCKHii TOCYIapCTBEHHBIH YHUBEpPCUTET». — MoOCKBaA :
[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.. Teopernueckue M NpakTUYECKUE ACIEKThl M3YYEHUsI MaTE€pUaIbHBIX
OCHOB HACJIEJICTBEHHOCTH Ha KJIeTOYHOM ypoBHe / B.M. Mununa ; MunuctepctBo o0pa3zoBaHus
u Hayku P®, denepanbHOEe TOCYIapCTBEHHOE OOKETHOE O0pa3oBaTEIbHOE YUPEKICHUE
BBICIIIETO MpodeccHoHaNbHOro o0pa3oBanus «KemMepoBCKUN rocyJapCTBEHHBIN YHUBEPCUTETY,
Kadenpa reneruku, enepaabHoe rocyaapCTBEHHOE OIOKETHOE yUpexkAcHHEe Hayku MHCTUTYT
sKoJioruu denoBeka Cubupckoro otaeneHus Poccuiickoit akajgemun Hayk u aAp. — Kemeposo :
KemepoBckuii rocynapctBeHnbiii ynusepcutet, 2014. — 144 c. : cxem., Tabiu., uin. — Pexum
noctymna: no moxanucke. — URL: http://biblioclub.ru/index.php?page=book&id=437478 (mara
obpamenus: 17.10.2019). — bubmmorp.: c. 112-113. — ISBN 978-5-8353-1617-5. — Tekcr :
3JIEKTPOHHBIMN.

4.3. JIMIeH3MOHHOEe M CBOOOJHO PpACHPOCTPaHsAEMOEe MPOrpaMMHOE
odecneyeHue
1. ITporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHbIe TpodeccHoHATbHBIE 0a3bI JaAHHBIX H HH(POPMAIHOHHBIE
CIIpaBOYHbIE CHCTEMBI

Ilone3nrie y‘Ie6HO-MeTOI[I/I‘leCKI/Ie u I/IH(I)OpMaLII/IOHHLIe MaTCpHrajibl IIPCACTABIICHBI Ha
cauTax:
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. MarepuajibHO-TeXHH4YeCKOe odecriedeHne

Homep aynutopumn OcHaleHHOCTH AyTUTOPHH IepeyeHs TUIEH3HOHHOTO
NMPOrPaMMHOT0 o0ecnedyeHns
JleximonHas Crombl yueOHBIE cO ckambsmu, | OmepanuonHass  cucrema, Windows
aynutopusi  Kadeapsl | ayAuTOpHAs nocka, | 7(mmm Hiwke) - Microsoft Open License
«Xumbuotex» AB5504. | MyIbTUMEIMHHBIN KomIuieke | JInmen3us No 61984214,
115280, r. Mocksa, yiu. | (mepeHOCHOMH npoekTop, | 61984216,61984217, 61984219,
ABTro3aBojckas, 1. 16 | HOyTOyK). PaGouee MecTo | 61984213, 61984218, 61984215
ctp. 1 (xopmyc Ne 5) MIperoAaBaTeis: CTOJ, CTYIL. Oducubie  npunoxenus,  Microsoft
Office 2013(wmu wHmwke) - Microsoft
Open
License JIunensusa Ne 61984042
JlaGoparopust xadeapsr | JlaboparopHbie cronel, | [IporpamMmmuoOe obecrieueHue HE
«Xumbunotex» AB5204. | BRITSDKHON miKad, JJAMHUHAPHBIA | MPETYyCMOTPEHO
115280, r. MockBa, yi. | OOKC mjs CTepWIBHBIX pPadoT,
ABto3aBonackas, A. 16 | moOuIbHAs KOMITPECCOpHAs
ctp. 1 (xoprryc Ne 5) CTaHITHA, tueHTpudyra
MEIUIIMHCKAsE  J1abopaTopHas,




Bechl aHanuthyeckue Ohaus,
BBICOKOCKOPOCTHOM menKep
MPS-1, munuporarop Bio RS-
24, MUHHLIEHTpU]YTa
MicroSpin, BBICOKOCKOPOCTHAS,
MUHHIIEHTPU(YTa-BOPTEKC
MicroSpin FM-2400,
MEPCOHANBHBIA  BOPTEKC IS
mpooupok V-1 plus, mporounsrii
OaKTepULUAHBIA PELUPKYISATOP
Bozayxa UVR-M, pH-merp
cranmonapusiii FE20- Kit, potop
R-2 nma ngByx 96-myHOYHBIX
IUTaHIIETOB, poTop c
TIOMUHUEBBIMH aJIalTOpaMy Ha
6 Mect mist 50 MiI TIpOOHPOK,
tepmocrar CP-100 ¢ ¢ynkiuei
Harpesa u OXJIAXKICHUS,
tepmocTar mudposoit TDB-120
tuna “dry block”, tepmorneiikep
i 2 roranuteros PST-60HL ¢
rperore KPBIIIKOM u
m1aThopMOH, XOIOTUITBHUKA

Peanuzanus oOpa3zoBaTeNbHON IporpaMMbl  OOECIIEUUBAETCS JOCTYIOM  KayKJOTO
CTyJIeHTa K WH(OPMALMOHHBIM pecypcaM — OubianoredyHoMy (OHAY M CETeBBIM pecypcam
Nurtepuer.

6. Meroanyeckue peKoMeHIAIUH

6.1. Meroauyeckne peKOMEHIAUMHU ISl NpenojaBaTejss N0 OPraHU3alHUN
00y4eHus1

Metoauka npenofaBaHus JUCHUIUIMHBI «MeToAbl KOHCTPYHMPOBAHMS IJIa3MHUIHBIX U
BUPYCHBIX  BEKTOPOB» MpPEIyCMAaTPUBAECT  WCIIOJNB30BaHUE  CIEAYIONIMX aKTUBHBIX U
MHTEPaKTUBHBIX (DOPM INPOBEACHUS TPYNIOBBIX, MHIUBUAYAJIbHBIX, AyIUTOPHBIX 3aHATUH B
COUYETaHUM C BHEAYAUTOPHON pabOTOM C 1eJIbI0 (POPMUPOBAHUS U PA3BUTHS PO(ECCUOHATIBHBIX
HaBBIKOB 00YyYarOIUXCs:

— TIOJITOTOBKA K BBIMOJIHEHUIO JJA0OPAaTOPHBIX paboT B 1aOOpATOPHUSIX BY3a;

— o0cyXJIeHHe U 3aluTa pedeparoB M0 AUCLUIIINHE,

— MOATOTOBKA, MPEJICTABIICHUE U 00CYKICHHE MPE3CHTAIN Ha CEMUHAPCKUX 3aHATHUSIX;

— OpraHM3alMs W TPOBEJCHHE TEKYIIero KOHTPOJsS 3HAHWHM CTYIACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHHUS;

— HUCIIOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYIIET0 KOHTPOJIS B (OpME ayIUTOPHOTO U
BHEAYJAUTOPHOTO WHTEPHET-TECTUPOBAHMS,

— TIPOBEIEHUE MAaCTEpP-KIACCOB JKCIEPTOB W CHEIHAIMCTOB 10 KOHCTPYHPOBAHHIO
TeHETUYECKUX BEKTOPOB JUIS Liesiell OMOTEXHOIOTHH.

Pabora cTynmeHTa BO BpeMsi TEMaTHUECKHX CEMHHApOB OIEHHBAETCS IO pe3ybTaTaM
BBITTOJIHEHUS] KOPOTKMX MHCbMEHHBIX 3aJlaHUM, a TaKKe OIICHHWBaeTcs o0Ilas aKTUBHOCTh
CTYZICHTa BO BpeMsl CeMWHapa. DTH JaHHBIE HCIONB3YIOTCS IS TeKylied arrectaruu. Jlims
POMEXYTOUYHON aTTECTallMi MOXKHO TaKKe MCIIO0JIb30BaTh MUCHbMEHHYIO KOHTPOJIBHYIO paboTy,
KOTOpasi BKJIIOYaeT B ceOsl 3aJaHMs 10 BCEM OCHOBHBIM paszzenaM Kypca. OOBIYHO Ui BCeX
NEePEYHCICHHBIX BUIOB aTTECTAIUU UCIIOIB3YETCs MATHOAIIbHAS IIKaJla OL[CHOK.



B nporiecce 00y4eHMsI UCTIONB3YIOTCS CICTYIOLIHE OLEHOYHBIE (JOPMBI CAMOCTOSATEILHON
pabOTBI  CTYJCHTOB, OIICHOYHBIC CpEACTBA TEKYIIETO KOHTPOJS  yCIIEBAEMOCTH U
POMEKYTOUHBIX aTTECTAIUM:

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

- MOJITOTOBKA K BBHITIOJHEHUIO JIAOOPATOPHBIX padoT U MX 3allUTa.

- TOArOTOBKA W BBICTYIUICHHE HA CEMHHApPCKOM 3aHSATHU C [pe3CHTAlUed |
00CyX/ICHHEM Ha TEMY I10 BEIOODY;

Pedepar npencrasnser coboit 0630p 10 BOIpOcaM MCIOJIB30BAHUS TUIA3MHJI U BHPYCOB,
a TaKKe HMX PErYIATOPHBIX 3JEMEHTOB IPOKAPHOTHYECKUX W IYKAPUOTHUYECKHX KICTOK B
CO3JJAaHUU Pa3HbIX THUIIOB BEKTOPHBIX MOJEKYI JJIs 3a]a4 OMOTEXHOJIOTUYECKUX TPOU3BOJICTB B
o0beMe, MpelyCMaTPUBAIONIEM pEATH3AIUI0 TEOPETUYECKUX U IMPAKTUYECKHX HAaBBIKOB,
00y4aromuxcs 1o HalpaBICHUIO.

[MpumepHass Tema pedepaTHBHOH paOOTHI, BBIIOJHAEMONH OOyYarOIIUMHCS — —
«[IpenoXuTh METOJ M BBHIOpATh KOHKPETHYIO METOIHMKY JUIS IMOJy4EHHs] KOHKPETHOI'O THIIA
TCHETUYECKOTO BEKTOpa C IEJIbI0 YIIYUIICHUS BbIXOJA MPOIYKTa (TEPareBTUYECKOTo OeliKa,
BakWHBI, (epMeHTa)». PedeparnBHas pabora mpemaycMarpuBaeT cOoOp Marepuaia Iio
BBIJJAHHOMY 3aJIaHUI0, (POPMYITHPOBAHUE BHIBOJOB M TIOCTAHOBKY 3a/1a4M, HA3HAYCHHE METOJa U
pacyer KoJIM4YecTBa MATePHAJIOB M PEareHTOB JUIsl KOHKPETHOTO KCIIEPUMEHTA.

O1cHOYHBIC CpPEICTBAa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIC
BOIIPOCHI U 331aHus B popMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO TECTHPOBAHHUS JJIsI KOHTPOJISI
OCBOCHHS 00YUaIOMIMMUCS Pa3JIesIOB TUCIUILUIMHBL, 32Ty pedepaToB, KypCOBOTO MPOCKTA.

OOpa3siibl TECTOBBIX 3aJ[aHUM, 3aJaHUN KYPCOBBIX MPOEKTOB, KOHTPOJBHBIX BOIPOCOB M
3aJJaHUN U TIPOBENICHHS TEKYIIETO0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OWJIETOB, TPUBEACHBI B
NPUIOKCHUH.

6.2. Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsI 10 OCBOEHHIO
AUCIHUTLTHHBI

[InanoM kypca mpenycMmaTrpuBaeTcsl o0si3aTenbHasi caMOCTOsATENbHasE paboTa CTyAEHTA.
3anaHusd Ui CaMOCTOSITENIbHONW paOOThI CTYAEHTHI MOJIYYaloT Ha TEMAaTUYECKUX CEMHHApaXx.

MeTtoanyeckue peKOMeHJAANMH 10 HANMHCAHUIO, TpeO0oBaHus K 0GOpPMIEHHUIO
pedepaTuBHOIi padoTHI

Pabota pedeparuBnas, npeacraBisieT co00i KpaTKOE M3I0KEHUE COACPKAHUS HAYIHBIX
TPYZAOB, JIUTEPATYphl MO ONpeAereHHoN HayuHoi Teme. [loaroroBka pedepara moapazymeBaer
CaMOCTOSITENIbHOE M3YYCHHE CTYJCHTOM HECKOJIBKUX JIMTEPATYPHBIX HCTOYHHKOB (MOHOTpaQHiA,
HAYYHBIX cTaTei W T.[.) IO OINpeNeNEHHON TeMe, HE pacCMaTpUBaeMOW MOAPOOHO Ha JIEKIHH,
CHCTEMATH3alMI0 MaTepualla M KpaTKoe ero wm3ioxkeHue. Llenp HammcaHus pedepaTHBHON
paboThl — MPUBUTHE CTYACHTY HAaBBIKOB KPATKOTO M JIAKOHMYHOTO IMPEICTABICHHUSI COOpaHHBIX
MaTepraioB M ()aKTOB B COOTBETCTBHHM C TpPEOOBAaHUSAMH, TPEABIBISIEMBIMH K HaydYHBIM
oT4yeraMm, 0030paM U CTaThsM.

B pedepare nomxHBI OBITH IPEICTABIICHBI:

- TUTYJbHBIN JIUCT;

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

- BBeseHUE (0OBsCHSETCS BBHIOOP TEMBI; €€ 3HAUMMOCTb, AKTyalbHOCTb; YKa3bIBaIOTCS
Henb M 3aJa4d 1o HccieayeMoil Teme pedepaTa; MOTYT ObITh MEpEUrCIIeHbl 3apyOeKHbIe U
OTEYECTBEHHBIE HCCIIEJOBATENN TICUXOJIOTHH);

- OCHOBHAasl 4acTh (B KaXJOM maparpade HEOoOXOAWMO pacKpbIThb OJHY W3 CTOPOH
uccienyeMoil mpoOieMbl, KakIblii maparpad IOJKEH OBITh JIOTUYECKUM MPOJOKEHHEM

JZpyroro);
- 3aKJIFOYCHUEC (HO,HBO,[[SITC}I HUTOIr'u, Jar0TCA 0606H_[6HHLIC BBIBO/IbI 110 TCMC);
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- CIIMCOK HCIIONB3YeMOH JHuTeparyphl (CIUCOK O(OopMIsieTCs CIeAYIOIIUM 00pa3oM:
@®.1.0. aBTopa; Ha3BaHWE PaOOTHI; MECTO U TOJT U3/IAHHMS).

[Ipu moxaroTroBke KypcoBOil pabOTBHI HEOOXOOMMO HCHOdb30BaTh He Menee 10-15
Hay4HbIX UICTOYHUKOB. KonnuecTBo cTpanul - He MeHee 20.

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

Kputepuu onenku:

1) OueHkoll «OTIMYHO» OIEHUBAeTCs paboTa, B KOTOPOW COOJIIOJCHBI CIEAYyIOIINe
TpeOoBaHUs: OOOCHOBAaHA AaKTYaJIbHOCTb W30pPaHHOW TEMbI;, IOJHO W YETKO MPEICTaBICHBI
OCHOBHBIE TEOPETUYECKUE TIOHATHUS; TMPOBENEH TJIyOOKHIl aHamu3 TEOPEeTUYECKUX U
NPAaKTUYECKUX MCCIEIOBAHUH 1O MpolieMe; MPOIEeMOHCTPUPOBAHO 3HAHUE METOOJIOTHUECKUX
OCHOB H3ydaeMOU MpoOJieMbl; MOKa3aHa OCBEJAOMJIEHHOCTh O HOBEHIIMX HCCIEIOBAHUAX B
JAaHHOM oTpaciu (10 MarepuajiaM Hay4YHOW MEPUOAMKH); YMECTHO M TOYHO HCIOJIb30BaHbI
pa3iryHble WUTIOCTPATUBHBIE MPUEMBI - IPUMEPHI, CXEMbI, TAOMUIBI U T. J.; OKa3aHO 3HAHHE
MEXIPEAMETHBIX CBsA3€H; padoTa HamUcaHa ¢ UCIIOJIb30BAaHUEM TEPMUHOB COBPEMEHHOM HayKH,
XOpOILIUM PYCCKHUM SI3BIKOM, COOJIOJIeHa JIOTMYeCKas CTPOMHOCTh PabOThI; COOIIOJEHBI BCE
TpeboBanus kK ohopmieHuto pedepara.

2) OueHKOH «XOpoIlo» oOleHuBaeTcs pedepaTuBHas padoTa, B KOTOPOH: B ILIEJIOM
pacKpbiTa akTyaJbHOCTb TEMbl; B OCHOBHOM IPEJCTaBJIEH 0030p OCHOBHOM JIUTEpATyphbl IO
TaHHOW TmpolbyieMe; HEAOCTATOYHO HCIOJB30BaHbl IOCIEIHUE MYOIUKAIMU 10 JIaHHOMY
BOTIPOCY; BBIBOJBI C(HOPMYIMPOBAHBl HEJOCTATOYHO IIOJIHO; COOCTBEHHAs TOYKA 3PEHUS
OTCYTCTBYET WJIM HEIOCTATOYHO apryMEHTHUPOBAHA; B M3JIOKEHHH MPE00IaaeT ONMUCATEIbHBIN
XapakTep.

3) OrmeHka «yqOBIETBOPUTEIHHO» BBICTABISIETCS MPH YCIOBHH: H3JI0KEHHE HOCUT
UCKITIOYUTEIILHO ONMUCATENbHBIN, KOMITWISTHBHBIA Xapakrep, OuOmmorpadus orpaHHuCHa;
U3NIOKEHUE OTJIMYaeTcs Cinadoil apryMmeHTtanued; paboTa He BBICTPOEHA JIOTUYECKHU;
HEJOCTAaTOYHO HWCIIONB3YeTCsS HaydHas TEPMHUHOJIOTHS, BBIBOABI TPHUBUAIBHBI; HMEIOTCS
CYIIIECTBEHHBIC HEOCTATKU B OOPMIICHHUHU.

4) OrneHka «HEyA0BIETBOPUTEIHHOY» BBHICTABIISIETCS TOT/Ia, KOT/a: a) paboTa HamrcaHa He
IO CYILIECTBY T€MBbI; 0) B paboTe MMEET MECTO TOTAJIbHBIN MIaruar.

[IIkamnp! OlleHUBaHUS pE3yJIbTaTOB HpOMe)KYTO‘-IHOI‘/’I aTTeCTallui U UX OIMHCAHHUC!

HIxaJja oneHUBaAHUA Onucanne

BeimonHeHsl Bce BHIBI Yy4eOHOU paboOThl, NMpeaycCMOTpPEHHBIE
yueOHbIM TU1aHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBHE
3HaHWW, YyMEHUHN, HaBBIKOB MPHUBEACHHBIM B  TalOIuIax
nokaszaresiei,  omepupyer  NPUOOPETEHHBIMM  3HAHMSMHU,
OTan4HO YMEHMSIMHM, HaBBbIKAMH, MPUMEHSET HMX B  CUTYyalHsX
MOBBIIIEHHON CIOXKHOCTH. IIpu 3TOM MOTryT OBITH JOMYIIEHBI
HE3HAYUTeNbHbIE OIIMOKM, HETOYHOCTH, 3aTpyIHEHUs Mpu
QHWINTUYECKUX OIEpalusiX, MEPEeHOCe 3HAHUU M YMEHMM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYallUH.

BeimonHeHsl Bce BHIIBI y4eOHOU paboOThl, NMpeaycCMOTpEHHbBIE
yueOHbIM maHoM. CTyAeHT JIeMOHCTPUPYET YacTUYHOE
COOTBETCTBUE 3HAHWW, YMEHWH, HABBHIKOB IPHUBEACHHBIM B
TabMUIaX  TOKaszareled,  Omepupyer  NPHOOpPETEHHBIMU
3HaHUSAMH, HO JIONYCKAIOTCS HE3HAYUTENbHbIE  OIIHUOKH,
HETOYHOCTHU MPU aHAIMTUYECKHUX OINEpalMsIX, 3aTPyIHAETCS NpU

Xopo1o
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MEPCHOCC YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

BreimmonHeHsl Bce BHIBI Y4eOHOI paboOThl, NMpeaycCMOTpPEHHbBIE
yueOHbIM  MIaHoOM. CTyJIeHT JEMOHCTPUPYET  HEMOJHOE
COOTBETCTBUE 3HAHUW, YMEHWH, HABBHIKOB MPHUBEACHHBIM B
Y 10BIETBOPUTENBHO Ta0MIax  ToKa3aTeliel,  OmepupyeT  MPHOOPETEHHBIMU
3HAHUSAMHU, JOMYCKAIOTCS 3HAUYUTEIbHbIE OLIMOKH, HETOYHOCTU
Ipru AHAJIMUTHYCCKUX OICpaluaX, HCIBITBIBACT 3HAYUTCIILHBIC
3aTpyIHSETCS MPU NPUMEHEHUU HaBBIKOB B HOBBIX CUTYaIUSIX

He BemosHen oauH wim Oonee BUAOB Y4eOHOW padoTHI,
MPEyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYIEHT AEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBUE  3HAHWM,  yMEHWH,  HaBBIKOB
IPUBEACHHBIM B  Ta0iuLax IoKas3aTelied, JOIyCKalTCs
3HAYHUTEJIBHBIC OINMOKH, TPOSBISICTCS OTCYTCTBUEC 3HAHMUHU,
YMCHH, HABBIKOB IO PSIy MOKA3aTeNIeH, CTYJACHT HCIBITHIBACT
3HAYHUTENIbHBIC 3aTPYJAHCHUS IPH ONCPUPOBAHMU 3HAHUSAMHU U
YMEHHSIMH ITPU UX TIEPEHOCE HA HOBBIC CUTYAIINU.

HeynosnersopurensHo

7. oHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI H OLIEHNBAHHSI Pe3yJIbTATOB 00yUYEeHUS

CopMUpOBaHHOCTL KOMIIETEHIUH TMpH HM3YyYECHUH JUCHUILIUHBI  OMpeesieTcs
MMOCpCACTBOM OILCHKU COOTBCTCTBHA OTBETOB W/WIN  BBIIOIHEHUS 3a)1aH1/1171 3asABJICHHBIM
WHAMKATOpaM B paMKax MEpONPHUATHUN TEKYIIEro KOHTPOJIS W MPOMEXKYTOUHOM arTecTanuu
(9x3ameHa).

7.2. llkana u KpUuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

dopma NPOMEKYTOUHOI aTTECTALMU: IK3aMEH.

[TpomexxyTouHasi arrectamus oOydarommxcs B (opMe DK3aMeHa IMPOBOIUTCS I10
pe3yibTaTaM BBIOJIHEHHS BCEX BHIOB y4eOHOH paboOThI, MPEAyCMOTPEHHBIX y4eOHBIM IIAHOM
10 )IaHHOI\/'I JUCHUIITIMHE, TIpU O3TOM YYMUTBIBAIOTCA PE3YJIbTATbl TCKYLICTO KOHTPOJIA
ycreBaeMOCTH B TedeHHe cemecTpa. OIlGHKa CTENEHW JOCTHKCHUS  O0y4arolmmXcs
IJIAaHUPYEMBIX PE3YJIbTAaTOB O6yq€HI/I$I 10 JUCHUIIIIMHE IMPOBOJUTCA IMPEIogaBaTciieM, BEAYIITUM
3aHATHSA 110 JMCHUIUIMHE METOJIOM OKCIepTHOH oueHku. Ilo wuTOraM NpoMEeKyTOYHOM
arTecTallid 10  JUCUMIUINHE  BBICTABISICTCS ~ OLCHKA  «OTIMYHO»,  «XOPOLION,
«YIOBIIETBOPUTEIILHOY» WITH «HEYIOBIETBOPUTEILHOY.

HIxaJjia oneHUBAHUA Onucanne

BeimonHensl Bce BHIBI  y4eOHOW paboThl, NpPeayCMOTPEHHBIE
yueOHbIM M1aHOM. CTYIEHT JA€MOHCTPUPYET COOTBETCTBUE 3HAHUM,
OtinyHO yYMEHUH, HaBBIKOB NPUBEJICHHBIM B TaOJHMIaX MoOKa3aTesei,
ONEepUpyeT MNPUOOPETEHHBIMH 3HAHUSIMHM, YMEHHSMH, HaBBIKaAMH,
MIPUMEHSIET X B CUTyalMsIX TOBBILIEHHON CJI0KHOCTH.
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BeimonmHeHsl Bce BHIBI  yueOHOW pabOThI, MPETyCMOTPCHHBIE
yueOHbIM MIaHoM. CTyAEHT IeMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHI, HAaBBIKOB TIPUBEICHHBIM B TaOIWIaXx TOKa3aTeleH,
ONEepUpPYET MPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMHU, HaBBIKaAMH,
MPUMEHSAET UX B CUTyalUsX MOBBIIICHHOW cliokHOCTH. [Ipu 3TOM
MOTyT OBITh JONYIIEHBl HE3HAUUTENbHBbIC OIIMOKH, HETOYHOCTH,
3aTPYJHECHUS NPU AHATUTHUYECKUX ONEpalusX, NEPEHOCe 3HAHUU U
YMEHUI Ha HOBBIE, HECTAH/IaPTHBIE CUTYaLUU.

Xopomuio

y,I[OBJ'IeTBOpI/ITeJ'IBHO

Boimonnensl Bce BHIBI  yueOHOW paboOThI, MIPETyCMOTPEHHbIE
yueOHbpiM  1uiaHoM.  CTyAeHT  JEeMOHCTPUPYET HE  IOJHOE
COOTBETCTBUE 3HAHUN, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOIUIAX
MoKa3aTesei, JOMYyCKAlOTCs 3HAaYuTeIbHbIe OmuOKH. IIpumeneHnne
MPUOOPETEHHBIX 3HAHWM, YMEHHUI, HaBBIKOB B  CHUTYyalHsIX
MOBBIIIICHHOM CIIO’KHOCTHU BBI3BIBAET 3aTPYAHCHUSI.

Hey,[[OBJ'IeTBOpI/ITCJ'ILHO

He BbimomHeH oxauH wunu  Oonee  BUAOB  y4eOHOH  paloTHhI,
IPEIYCMOTPEHHBIX y4eOHbIM MaHOM. CTYIEHT AEMOHCTPUpYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHH, HABBIKOB ITPUBEICHHBIM B
Ta0nMIax IoKas3aTeseil, IOIMyCKalTCs 3HAYUTENbHBIC OIIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHW, YMEHHH, HABBIKOB IO PsIY
MIOKa3aTeNei, CTYJCHT WCHBITHIBACT 3HAYUTENIFHBIC 3aTPyTHEHUS
IpU ONEPUPOBAHUM 3HAHUSMHU W YMEHUSIMH NIpU HUX IepeHoce Ha
HOBBIE CUTYaI[HH.

7.3. OueHo4YHbIE CpeCTBA

Bonpocsl B oTKpbITOM (popMe

1.

[lepeuncnure NpUHIMIKAATBLHO HOBBIE METO/Ibl FTEHETUUECKOHN TpaHC(hOopMaluu

MMPOAYLUCHTOB, MMO3BOJIAIONINE ITOJTYUIUTh HYKHBIC IIPU3HAKH.

2. OxapaxkTepu3yiTe NPUHIMITHAIBHOE OTINYNE TPAJAUIIMOHHON CENIEKIIUN OT T€HHOMN
VHXECHEPUH.

3. Kak nipoBoasT Moan(bHKAINI0 TeHETHYECKOTO MaTepHaia in vivo?

4, Brinenure sTansl peryisinuu 3KCIPECCHU T€HOB U OIIEPOHOB.

S. [Tepeunciure pepMeHTaTUBHBIE CUCTEMBI B KOHCTPYHPOBAHUH BEKTOPHBIX MOJIEKYJ.
6. KoBaneHTHOE TUTHPOBAHUE «JTUTIKUX» U «TYIBIX» KOHIIOB PU KOHCTPYUPOBAHUU
BEKTOPOB.

7. KoncTpynpoBanue noamiaImHKEPOB MYJIbTUKIOHABHBIX CAUTOB PECTPUKIIUH

8. [TocTaHOBKa reHa MoJi KOHTPOJIb PETYJISATOPHBIX AIEMEHTOB KJIETKH X035MHA WIIN

TpaHC(HOPMHUPYIOIIETO BEKTOPA

9. Krnaccudukanum nucnoab3yeMblX B TeHETHUECKON MHXXEHEPHH BEKTOPHBIX CHCTEM.
10.  IlpumepsI co3maHusi BEKTOPHBIX MOJIEKYJI Ha OCHOBE TEHOMOB TUTa3MU]]

11. Posib MUTpUpYIOLIUX 3JIEMEHTOB B KOHCTPYHUPOBAHUU Pa3HBIX TUIIOB BEKTOPHBIX
MOJIEKYII

12.  Kpurepuu, UCIOIb3yeMbIe IPU CO3/1aHUU BEKTOPHBIX KOHCTPYKIIHI

13.  XapaxTepHble NPU3HAKU CUIILHBIX TPOMOTOPOB, UCTIOJIB3YEMBIX B TeHETHUECKUX

TPAHCHOPTHBIX KOHCTPYKLIUAX
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14. OO0s3arenbHbIe U CEU(UIECKHE CBOMCTBA BEKTOPHBIX MOJICKYT.

15.  [Jaiite xapaxtepuctuky noHsatusM «JIHK-BctaBka», «xinonupoBanHas JIHK» wu
«TpPaHCTEH».

16. JHanre xapakrepuctuky KoHCTpyKuus JJHK BekTop-BCTaBKa, «KIIOHUPYIOIIUM BEKTOPY.
17. Urto Takoe HyKJICOTHAHAS TATUHAPOMHAs MOcien0BaTeabHOCTh? Kakyto poiib oHa urpaer

JUIS caiiTa y3HaBaHUS SHJOHYKIICA3aMHU PECTPUKIIIH ?
18. Kak Ha3bpIBalOT (PepMEHTHI, OCYLIECTBISIOIINE BbIpe3aHue HyxkHoro ¢parmenta JIHK-

BCTaBKH?
19. Kax Ha3wpBalOT (hepMEHTHI, OCYIIECTBIsIoNME ciiBaHue (oTkur) ¢parmento JIHK-
BcraBku U JIHK-BexkTopom?
20. 3a cuer kakux cBszeit npoucxonut ciuuBka JIHK-scraBku u JJTHK-BekTopa /uist co3ganust
kionupyromiero JIHK-Bexkropa?
21.  ]JlaiiTe XapakTepUCTUKY CAlTOB y3HaBaHUS YHIOHYKJI€a3aMH PECTPUKIIUU.
22.  ]laiiTe XapakTEpUCTUKY MJIa3MHIHBIX BEKTOPHBIX CUCTEM.
23.  OxapaxTtepus3yiTe BEKTOPbI «KOCMHUABD). [l KaKUX Lelei X UCIONb3YyI0T?
24.  OxapaxTtepusyiTe BUpYCHBIC BEKTOPHI. [[71s Kakux 1eneil ux UCIoab3yroT?
25.  Kakue nmocnenoBaTeIbHOCTUHYKICOTHIOB 0053aTEIBHO BXOJAT B COCTaB KOCMUJ?
26.  JlaiiTe XapakTepUCTUKY SHJOHYKJIEa3aM pruOo3uMam.
27.  JlaiiTe XapakTepUCTUKY BEKTOpa OaKkTepUaabHOU HCKyccTBeHHOU Xpomocome (BAC).
28.  JlaiiTe XapakTepUCTUKY BEKTOpa UCKYCCTBEHHAst XpoMocoma apoxkxeit (YAC).
29.  JlaiiTe xapakTepucTUKY IIaTTiI BekTopy. Kakue nocnenosarensnoctu JIHK B HUX

00s3aTeNbHO TOJKHBI cosiepkaThes? i Kakux 1eseld UCIONb3YIOT 3TH BEKTOPHI?
30.  JlaiiTe xapakTepucTuky «0akreprodarossiii Bekrop M13». Kakue ocodbennoctu JJHK B
Hux? J[J1 Kakux 1es1ei UCTIOoIb3YIOT 3TOT BEKTOP?

TecToBBIE 3aJlaHus K JMCIHUIIJIMHE

Bonpoc 1. [IpyHumnuanbHOE OTANYHE MPOIYLIEHTOB C KEJIaeMbIMH NIPU3HAKAMU B OpraHU3Me-
IIPOIYLICHTE CTAJIO BO3MOXHBIM ITyTEM:

A) KyTbTUBUPOBAHHUS B SJIEKTUBHBIX YCIOBUAX

b) npoBeneHneM HanpaBIeHHOTO XUMUYECKOTO MyTareHe3a

B) nmpoBenennem HarpaBiI€HHOIO XMMHUYECKOTO MyTareHesa

I') myrem BBeneHUs HOBBIX I'€HOB M3 KIETOK APYIMX OpPraHU3MOB B KIETKHU
IIPOAYLICHTA

J1) myTemM HenocpeACTBEHHOr0 MOIU(PHUIIMPOBAHUS COOCTBEHHOTO T€HETUYECKOTO
cocraBa nocpeacTsoM Manunysanui ¢ JJHK.

Bonpoc 2. VYkaxwure, Kakue MNPUHIUIUAIBHO HOBbIE IE€PEeMEHbl B 00JacTH METO/OB
FeHeTUYEeCKOM TpaHchopMaluu MPOAYLIEHTOB, TO3BOJIAIONINE OTYYUTh HY )KHbIE PU3HAKU:

A) nosBIIeHHE METOa XUMHUYECKOI0 U XUMUYECKOT0 MyTareHesa

b) nosiBnenne meTosa, OCHOBAHHOTO Ha TEXHOJOTUU pekoMOnHaHTHBIX JITHK

B) nosiBnenne meTona ciusHUSA IPOTOIIIACTOB

I') nosiBeHne MeTO]a KOHBIOTALIUU KIIETOK

Bomnpoc 3. Moaudukaius reHeTHIeCKoro MaTepuana, ocyuiecTisemas in Vivo, aTo:
A) WU3MEHEHHE T€HETHYECKOTrO MaTrepuaja KJIETKHM B BHE JKMBOI'O OpraHHM3Ma
MOCEAYIOLUM BBEJCHUEM €r0 B KJIETKU MPOIYyLIEHTa
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b) u3MeHeHHME TeHeTHMYeCcKOro Marepuaja B BHYTPU KIETKH OpraHu3Ma c
MOMOILBIO CIIUSIHUS KJIETOK

B) u3MeHeHHEe TEHETMYECKOTr0 Marepuajia B BHYTPH KIETKM OpraHu3ma ¢
MOMOIIIbIO0 KOHBIOTAIIMH KJIETOK

Bonpoc 4. Moaudukaiys reHeTHIeCKoro Mareprala ocyIecTBisieMas in Vitro, sto:
A) U3MEHEHHE TEeHETHYECKOro MaTepualia KJIETKHM B BHE JKUBOIO OpraHu3Ma
MOCIIEAYIOLIUM BBEJACHHEM €TI0 B KJIETKU MPOYLIEHTa B BUI€ BEKTOpa
b) u3MeHeHHME TeHETHYECKOrO0 Marepuana B BHYTPU KJIETKHM OpraHu3Ma c
MTOMOILBIO CIIUSIHUS KIJIETOK
B) usMmeHeHue TreHETHYECKOTO MaTepuaja B BHYTPU KIETKH OpraHu3Ma C
MOMOIIIbIO0 KOHBIOTAIIMH KJIETOK

Bomnpoc 5. Beienure npuHINIB TeHETHYECKON MAaHHUITYJISIIIUN KIICTOK:
A) Boccoeaunenue ¢parmentoB JIHK in vitro ¢ mocneayroomum BBeieHHEM
HOBBIX «PEKOMOMHAHTHBIX» TEHETHYECKUX CTPYKTYP B KHBYIO KJICTKY
b) mepeHoc mOOBIX Ipyrux TEHOB W3 OAHOTO OpraHu3Ma B JPYrod, MHUHYS
MIOJIOBOM MIPOLIECC
B) nepenoc 5to0bIX T'€HOB TOJBKO OpraHM3Ma OJHOTO U TOTO K€ BUJA, MUHYS
MIOJIOBOM MIPOLIECC
I') mepeHoc n10ObIX TI€HOB TOJBKO OpPraHM3Ma OJHOIO U TOTO K€ BUAA, NPHU
II0JIOBOM TIpOIiecce

Bonpoc 6. IlpuHnunuanbHOE OTIMYME TPAOULMOHHOM CENEKIUH OT TE€HHOM HMHXKEHEpUU
3aKJIIOYAETCs B TOM, 4TO:
A) mpu nepecTpoiike TeHOMa BBOJAT UY)KEPOIHbBIE MOCIEA0BATENLHOCTH OJHOTO
u toro e Buaa JIHK B reHoM perurnueHTa npu noJioBOM MpoLecce
b) npu nepectpoiike reHoMa BBOJAT UyKEPOAHbIE TIOCIIET0BATEIBHOCTH OJJHOTO U
toro xe Buaa JJIHK B reHom penunuerTa 0e3 mojoBoro mpoiecca
B) npu nepectpoiike reHoma BBOIAT «pekoMOuHaHTHbIE» JIHK, momyueHHbIe
nyreM  coenuHeHus — cermeHtoB  JIHK  pasznauuHoro  Ouosiorudeckoro
IIPOUCXO0XKICHUS

Bonpoc 7. Lleneryro IHK (uyxepoaunyto JIHK), koTtopas nomkHa ObITh IepeHeceHa B IPYTYyIO
KJIETKY, Ha3bIBAOT:

A) IHK-BcTaBka

b) xknonupoBannas JITHK

B) tpancren

I') BexTOp

Bonpoc 8. JIHK, mnomydyenHyro mnyreM coeauHeHHs (JIMTUPOBAaHUS) C TPAHCT€HOM IS
NOJy4eHHUs1 HOBOI Mouiekynbl pekoMOnHanTHoU JIHK, Ha3piBatoT:

A) IHK BexTop-BcTaBka

b) xoncrpykuus JTHK

B) xonctpykuus JIHK BekTop-BcTaBKa

I') knoHupyromuii BEKTOP.
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Bomnpoc 9. Ilepenoc u nogaepxkanue (konupoBanue) koHcTpykuusi JJHK BekTop-BcTaBKH B
KJIETKE-X03MHE Ha3bIBACTCSL:

A) myranuen

b) moguduxanueit

B) tpanchopmarueii.

Bonpoc 10. O6pa3syronuecss B pesyabrare perviukanmuu JJHK BekTOop-BCTaBKM HIEHTUYHBIC
MOJIEKYJIbI B KJIETKE HAa3bIBAIOTCS:

A) HOBBIMH F'€HaMHU

b) AHK-tpancnozonamu

B) xnonamu JIHK-BcTaBku

Bonpoc 11. depmeHTHl, OCYyHIECTBIAIOMINE BbIpe3aHue HyxkHoro (parmenra JIHK-BctaBku
Ha3bIBAIOT:

A) nurassl

B) snonykIiieazaMu pecTpUuKINU

B) PHK-nyxkneassl

I') AHK-nykIeasbl

Bonpoc 12. HykiieotniHas mocieoBaTreabHOCTh, B KOTOPOH ocymiecTBisAoT paspezanue JJHK
SHJOHYKJI€a3bl PECTPUKLIUH, HA3BIBACTC:

A) caliTaMy MTHULIMAIUK TPAHCKPUIILIUU

b) cailiTamu HIEHTHYHOCTH

B) caiitamu y3HaBaHuUs

I') koMIIIMMEHTapHbIE MOCIEI0BATEIBHOCTH.

Bonpoc 13. HyxneotuaHas nocinenoBaTeNbHOCTh B calTax Yy3HaBaHUS SHIOHYKJIea3aMHU
PECTPUKINU OOJIPKHA OBITH MaJIMHAPOMHAA, COCTOsIIIAs:
A) U3 HMHBEPTUPOBAHHBIX MOBTOPOB, OJMHAKOBO CUUTHIBAIOIIMXCS B IMPSIMOM
HAIpPAaBJICHUU OJHOW LIENH U B NIPSIMOM HAIIPaBJIIEHUU JAPYroi Lenu
b) u3 MHBEPTUPOBAHHBIX MOBTOPOB, OJMHAKOBO CUYMTHIBAIOIIUXCS B IMPSIMOM
HalpaBJIeHUHU OJHOH LlenH U B 00paTHOM HarpaBJIEHUH JPYroi Hemnu
B) u3 MHBEpPTHPOBAHHBIX MOBTOPOB, OJMHAKOBO CUUTHIBAIOIIMXCS B OOpaTHOM
HaIpaBJIEHUU OJJHOW LEeNH U B 0OpaTHOM HaIpaBJIEHUU JAPYToi Lenu

Bomnpoc 14. ®epMeHTHI peCTpUKTa3bl MOTYT JaBATh:
A) TOJBKO TYNOW WJIM IJIOCKHI cpes.
B) Tonpko crymenvatslii cpe3 (JMIKHE KOHIIbI), B KOTOPOM ecTh S-¢ochatHoe
yauHenue (Hanpumep, EcoRI) mnmn 3-dochatHoe ymumnenue (Hampumep, San
3Al)

B) Tymoii (Tuiockuii cpe3) uiu CTYNEHYAThIN cpes.

Bonpoc 15. Ilocne pectpukium ¢parmentsl JIHK MOryT MOBTOPHO OTXKHUTAaThCs 3a CUET
KOMIUIEMEHTapHbIX CBSI3ed U1l co3laHus pekoMOuHaHTHbIX Monekyn JIHK ¢ yudactuem
(bepMeHTOB:
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A) HyKieas

b) snnonykieas pectpukuuu
B) JHK-nonumepas

I') AHK-nuras.

Bomnpoc 16. ®epmeHThI SHI0HYKIEa3bI | TUMA:
A) BeICOKOCTIEIIU(UYHBIE, UMEIOT OJIUH CAalT Y3HAaBaHUS U PECTPUKLIUU Pa3pe3aroT
niu 3ambikaroT JIHK no neneBomMy caiity u He Tpedyror ATD
B) umeroT pasHble cyObeIUHUIIBI ISl y3HABaHUS, MOAU(DUKAIIMN U PECTPUKLIUU
WINA PACHICTUICHUs, CAUT PECTPUKLUHU PACIONOXKeH Ha paccrosHun 6omee 1000
nap HyKJIEOTHJ0B OT MECTa y3HABaHUSI
B) umeroT nBe cyObeIUHUIIBI, OHY JUIS Y3HABAHUS M METHUJIMPOBAHMUS, a JPYTYIO
TUTSL PECTPUKITAH
I') ctocoOHBI pacmienisaTh crenuduaeckue hochoandpupHbIC CBI3H.

Bonpoc 17. ®epments! 3H0HYKIea3b! 11 Tumna:
A) BbICOKOCTIEIM(DUYHBIE, UMEIOT OJIMH CAlT y3HABaHUS U PECTPUKIIMU PAa3pe3aroT
i 3ambikaoT JIHK mo neneBomy caiity u He TpeOyror ATD
b) umeroT pasHble CyObCIUHMIBI I Y3HABAHUS, MOAUGDUKAIIMU U PECTPUKIHH
WIM pacIlEeIIeHHs], CaliT PEeCTPUKLIUHU PacloyioKeH Ha paccrostHuu 6onee 1000
nap HyKJI€OTHJI0B OT MECTa y3HaBaHUSI
B) umerot e cyObequHMIIBI, OJHY Ul y3HaBaHUS U METUIMPOBAHUS, a JPYTyIO
VI PECTPUKLIUU
I') cnoco6Hb! pacuiemiaTh crnenupudeckue GochoaudpupHbIe CBI3U.

Bonpoc 18. ®epmentsl s3na0HYKI€a3b! 1] Tumna:
A) BbICOKOCTIEITM(DUYHBIE, UMEIOT OJIMH CAUT Y3HABAHUS U PECTPUKIIUU PA3pPe3at0T
i 3ambikaoT JIHK mo neneBomy caiity u He TpeOytor ATD
b) umeroT pasHble CyObEIUHMIIBI [T Y3HABAHUS, MOAUGDUKAIIMN U PECTPUKIIHH
WIM paclleryIeHus, CallT PEeCTPUKIMU PACIONIOKEeH Ha paccrossHuu Oosnee 1000
nap HyKJIEOTHI0B OT MECTa y3HaBaHUs
B) nmeroT nBe CyObEIUHMIIBI, OJHY JUIS y3HaBaHUS U METWIMPOBAHUS, a JPYTYIO
JUIS PECTPUKIIUN
I') cnoco6Hb! pacuiemiaTh crnenupudeckue GochoaudpupHbIe CBI3U.

Bonpoc 19. DnponykJeasbi- pu6o3umsl — 310 PHK depmenTtsi:
A) BbICOKOCTIEIIM(DUYHBIE, UMEIOT OJIMH CAUT Y3HABaHUS U PECTPUKIIUU Pa3pe3aroT
i 3ambikaoT JIHK o neneBomy caiity u He TpeOytor ATD
b) wumeromme pasHele CYOBEOMHMIBI JUIS Y3HaBaHUS, MOJU(PUKAIMH U
PECTPUKIIMM WIN PACILEIUICHUs, CaliT PEeCTPUKIIMU PACHOJIOXKEH Ha PacCTOSIHUU
6omee 1000 map HyKJIEOTHIOB OT MECTa y3HABAHUS
B) umeromme nBe cyObeAMHUIBI, OJHY AJIS y3HaBaHWUA W METHJIMPOBAHMA, a
JIPYTYIO JUISl PECTPUKIIMU
I') ciocoOHbIe pacuiemisTh crennpuyeckue pocGoaudpupHbIie CBSI3U.
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Bompoc 20. [Ins BblACICHUS WM KIOHUPOBAaHMUS TIE€HA HCHOJB3YIOT  CTPATETHIO
TpaHchopMaMOHHAsE PEKOMOMHAITUH KaK:
A) MeTO]1 BbIICJIEHUS T€HOB, OCHOBAHHBII Ha €CTECTBEHHON CIIOCOOHOCTH KJIIETOK
HAXOJWUTh U KOMOMHHPOBaTH nmoxoxue JJHK, He3aBUCHMO OT MX TPOUCXOXKICHUS.
b) MeTo MHAKTUBHMPOBAHUS FeHAa BCTAaBKOW TPaHCIIO30HA
B) meTon kinoHMpoBaHMS Ha OCHOBE KapThl myreM uaeHTHdukaiuu p/IHK rena
0e3 nH(popMaIu ero MPOayKTa.

Bomnpoc 21. Ykaxute, kakue o0b9HO ucnonb3yroT JJHK-BekTopsr:
A) mma3Mubl,
b) 6akrepuodaru,
B) BAC,I') YAC,
I') docmumbl, KOCMHUTBI
JI) Bce OTBETHI BEPHBI

Bonpoc 22. Brienure BepHble XapaKTEPUCTUKH: IIA3MUTHBIE BEKTOPBI IPEICTABIISIFOT COOOM:
A) AByxuenoyeuHble KoableBble Mosiekyibl JJHK
b) ognouenoueunsie monexyinnsl JJHK
B) mocnenoBarenbHOCTh, KOTOpas (QYHKIMOHUPYET KaK HCTOYHHK
peruukanuu (opu)
I') mocnemoBaTenbHOCTh, KOTOpas (YHKIHMOHHPYET KaK HCTOYHHK
peruMKanuu (opu), MOXKeT OTCYTCTBOBATh
) onuH ceneKTUBHBIN N'€HETUYECKUIN MapKep
E) BexTop c Oonee 0OJHUM CENEKTUBHBIM I'€HETHYECKUM MapKEepPOM.

Bonpoc 23. [Ina3muiHble KJIOHUPYIOIINE BEKTOPBI 0003HAYAI0TCS CTPOYHOU OYKBOIA:
A) «a»
B) «r»
B) «p»
) «h»
IT) «d».

Bonpoc 24. Brinenurte BepHble XapaKTEPUCTUKH: BUPYCHBIE BEKTOPHI MPEACTABISAIOT COO0i:
A) BEKTOpHI JIsl KIIOHUPOBaHUs Oosee MMHHBIX (pparmenToB JJHK
B) ymepennsie ¢aru Oakrepuit
B) nutuueckue daru 6akrepuii
I') Tonpko aByxnenovyeunyo JHK
1) Tonpko omnonenovyeunyto JJHK
E) kak ognouenoueunyto JJHK, tak u asyxuenoveunyro JJHK

Bomnpoc 25. Beinenurte BepHbIE XapaKTEPUCTHKU: KOCMHJA - 3TO BEKTOP, MPEACTABIISIOIIUN
coboit:
A) BekTop O6akTepuodara A
B) «rubpua» Mexay riasmMuaon u gparom
B) rubpun Mexay miasMuaaMu, KOTOpble Yy4acTBYIOT B EPEHOCE M€HETHYECKON
uHpOpMaLKU NpH OaKTEpUATBHON KOHBIOTAIIMH U TIA3MUI0H BUPYCHI dKUBOTHBIX
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[') uckyccTBeHHass XpoMocoma JApoXxcoKed B JHMHEHHOW Qopme, comepxarias
TEJIOMEPBI APOACKEN Ul paCIPOCTPAHECHUS B TOUYEPHHUE KICTKU IPHU KJIETOYHOM
JCJICHUN.

Bomnpoc 26. B coctaB kocMu1 BXOJIST:
A) cos-niocienoBarenbHOCTH (para nmamobaa (Heooxoaum s ynakoBku JIHK ¢ara
B 0eKoBYyI0 000710UKYy (hara)
b) Ttemomepnl npoxoKeW IS paclpOCTpaHEHHs] B JIOYCPHHUE KJICTKH TIPH
KJIETOYHOM JICJICHHH
B) reH ycTOMYMBOCTH K aHTHOMOTHKAM JIJISl MACHTU(DUKAIIMY KIICTKA-X035MHA
I') paxTop F (koHBIOTAIIMU KIETOK)
J1) caiiTbl pepMEHTOB PECTPUKIIIH.

Bonpoc 27. BeiienuTe BepHblE XapaKTEpPUCTUKH: OaKTepuaibHas HCKYCCTBEHHAs XpoMocoMma
(BAC) — »T0 BekTOp, XapaKTePU3YIOIIHIACS:
A) TmepeHOoCOM TeHeTHYecKoi MHpopManuu Npu OaKkTEepUaTbHOM KOHBIOTAINH
(pakrop F)
B) nanuunem gparmenTtoB amuHOU 10 1 M6 (106 m.H.)
B) Hannuriem reHa penmKaluy 1 Yuciaa KO
') Haymumem TenoMep APOXIKEH JUIS paclpOCTPAHCHUS B JOUYCPHUE KICTKU TPU
KJIETOYHOM JICJICHUU
J1) HanuueM caiitTa pepMEeHTOB PECTPUKIIHH.

Bonpoc 28. Brinenure BepHble XapaKTePUCTUKH: UCKyCcCTBeHHass Xpomocoma apoxcken (YAC)
— 3TO BEKTOP, XapaKTEPU3YIOIUICS:
A) mepeHocoM TeHeTHYecKOol HHpopManuu Npu OaKkTEepUaJbHOW KOHBIOTAIUH
(paxTop F)
b) nanuuuem ¢parmenToB aimuHo# 10 1 M6 (106 n.H.)
B) nHannuuem BrIOMpaeMbIx MapkepoB Ha KaxjaoM 1uiede (TRP1 u URA3)
I') Hasmumem TenoMep APOKKEN NI pacpOCTPaHEHUs B TOUEPHHUE KIIETKH IIPU
KJIETOYHOM JI€JIEHNN
J1) Ham4yKeM caiita GepMEHTOB PECTPUKLIUU
E) nanmuunem knacrepa yHUKaabHBIX caiToB pectpukuuu 11 JJHK BcraBku.

Bonpoc 29. Brienure BepHble XapaKTEPUCTUKH: IATTII BEKTOPHI — 3TO:
A) nna3MuJHbIe BEKTOPbI, KOTOPHIE YYAaCTBYIOT B MIEPEHOCE FeHETHUECKON MHpOopMaluu
npu OakTepuaibHOM KoHbIoranuu (akrop F)
B) BekTOpBI, cocTOALIME U3 TUIA3MU]L U BUPYCOB JKUBOTHBIX
B) umerot BeiOupaembie Mapkepbl Ha kKaxaoMm riede (TRP1 u URA3)
I') BeKTOpPBI, KOTOPBIE MOT'YT PEIUTMIIUPOBATHCS O0JIee UeM B OHOM KIIeTKe-X03suHa
1) BexTopnl ans nepemernenusi BcraBok JIHK Tyna u oOpatHO MeExIy pazauuHBIMU
KJIETKaMHU-X0351€BaMU
E) BekTophl, KOTOpbIE coAEpKaT KacTep YHHMKaIbHBIX caiToB pectpukuuu s JJHK
BCTaBKH.

Bonpoc 30. bakrepuodarossiii Bekrop M 13 npencrapiser coOo0i:
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A) IHK-oxnOUICTIOUEUHBIH (har
b) IHK-nByxuemnodeunstii ar
B) PHK-oxHOIIETIOUCUHEIH (ar

I') pernmumupyercsi ¢ oOpasoBanuem nByxienodedHoil monekynsl JIHK, nHa3piBaemoit

peruKaTUBHON Gopmoii (PD)

J1) perummmupyercs ¢ obpazoBaHueM ojHolenoueyHor moiekynsl JIHK, HazsiBaemoii

permkaTuBHOM Gopmoit (PD).

Kiarou k TecTOBBIM 3aJJaHUAM:

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

OtBer I' |b b A A B ABB |B, T B B

No Bonpoca | 11 | 12 13 14 15 16 17 18 19 20

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

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

OtBet I A,B, |B ABI | b A, B A,B, | B, | B[ AT
A A A E
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