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1 ey v 3a1a44 M3y4YeHU sl AUCUUIIMHBI (MOLYJIs1)

1.1 ean ocBoeHNs1 AUCHUILINHDBI
Lenbro OCBOCHHUS TUCHUIUTMHBI «] eHeTHUecKast MHKEHEPUsD» SIBIIIETCS POPMUPOBAHUE Y CTY/ICHTOB
npodeccuoHaNbHBIX KOMIETEHIIMH B IPOU3BOICTBEHHOM, MOHUTOPUHIOBOW U MCCIIEI0BATENbCKON
JEeSITeNbHOCTH, a TakKe aHainn3 (QyHIAMEHTAIbHBIX 3HAHWM, HAMpaBICHHBIX Ha PACIIUPECHUE
MIPEJICTAaBICHUI 00 OCHOBHBIX METOJAX U BO3MOXKHOCTSIX T€HETUYECKOW MHKEHEPUH Ha MpuMepe
IIPOKAPHOT.

Jlsg BbIcOKOMPOGECCHOHANBHOM TOATOTOBKU BBIMTYCKHUKA Kypc «leHeTudeckass HH)KEHEpHsD
BaXCH JUIsI YDIYOJICHHOTO TMOHUMAHUS CTYyACHTAMH-OMOJIOTaMH TPUHIIUIIOB OpPTaHW3aludl U
(GYHKIIMOHUPOBAaHUSA MHKPOOHOW KJIeTKH. [eHeTmdeckas WHXKEHepUss TECHO CBsi3aHa C
MOJIEKYJISIpHOH Omosoruei, pusnonorueit 1 6MoXuMue MUKpOOPraHU3MOB.

BakxHOCTH CBSI3M F€HETUYECKOW OpraHU3alMi MUKPOOHOU KJIETKU U € PpyHKIHi, He0OXOMUMOCTh
MMOHMMAHHUSI OCHOBHBIX TPUHIMIIOB MU MyTeH, a TaKXKEe TOUEK MPAKTUYECKOTO MPUMEHEHUS
OTIpe/IeTIsieT aKTyaIbHOCTh U3yUEHUs AUCLUILIMHBI B paMKaX JaHHON OakallaBpCKOW MPOrpaMMBI.

1.2 3agaud TUCHUILINHEI
OcHoBHbIE 3a/aud JAMCUUIUIMHBL COPMUPOBATH y CTYAEHTOB: 0a30BO€  MBILUICHUE,
obecrieynBarolee IpeACcTaBIeHUsI 00 0COOEHHOCTAX CTPYKTYpHO-(YHKIIMOHATIHLHON OpraHu3aluu
TEHOMOB IIPO- M 3YKAapHOT, BUPYCOB; CHOCOOHOCTh NMOHMUMATh MPUHIMIIBI OCHOBHBIX METOIOB
MOJIEKYJSIPHOTO  KJIOHHPOBAHUSI,  CIIOCOOHOCTh  HCIOJb30BaTb  IEHETUYECKHE  METObI
KOHCTPYHMPOBAHHUS IITAMMOB OAaKTepHUil ¢ 33 JaHHBIMU CBOMCTBAMU; Pa3BUBATh y CTYICHTOB YMEHUS
UCIIONIb30BaTh COBPEMEHHYIO allaparypy M BbIUHMCIUTENbHbIE KOMIUIEKCHI Ui BBIMOJIHEHUS
OuoIOrn4YecKux padboT; MoKa3arh NePCHEKTUBHI IPUMEHEHUS TCHETUYECKIX METOJIOB B PA3TMYHBIX
o0J1acTsaX >KU3HEAEATEIbHOCTH YeJoBeKa (TPOMBIIUIEHHOCTb, CEIbCKOE XO3SiCTBO, Hay4YHbIE
UCCIIEIOBAHUS U T. [1.); Pa3BUBATh y CTY/IEHTOB HaBBIKK pabOTHI ¢ y4eOHOM 1 HAyYHOM JINTEepaTypoil.

1.3 MecTo aucuunInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl
HucuumnuHa «leHeTnueckass MH)KEHEpHs» OTHOCHTCS K 4acTH, (opMupyeMoil ydacTHHKaMu
oOpa3oBarenbHbIX OTHOmIEHUH, bnoka 1 «/lucummousasl (Momynau)» yuebHoro tuiaHa. Kypce
«l'eHeTHyUecKast MHXEHEPHS» BaXKEH ISl CTY/IEHTOB-TEHETHKOB, CIIEHUATH3UPYIOLIUXCS B 00JIaCTH
MOJIEKYJISIPHOH T€HETUKU MHUKPOOPIaHMW3MOB, OMOTEXHOJIOTHH W oOuie mukpooduonoruu. s
YCBOCHHSI Kypca CTyACHTY HEOOXOIUMO OPHUEHTHPOBATHCS B MpoOiieMax 0o0Ieil MUKPOOUOIOTHH,
OMOXUMUH, (PU3UOJIOTUM MHUKPOOPTraHU3MOB, MOJEKYIsIpHON Ouonoruu. lmerh HaBBIKU
CaMOCTOSITENIbHOW paloThl ¢ JUTEPaTypoil, BKIIIOUAs MEPUOJUUECKYI0 HAYUHYIO JIMUTEPaTypy IO
OaKkTepuosoruu M OWOTEXHOJOTHHM, a TAaKXKE HAaBBIKM pPabOThl C 3JIEKTPOHHBIMHU CpENICTBAMU
uHpopmauuu. M3ydyeHuto AMCUMIUIMHBL «leHeThyecKass WMHXEHEPHsD» MPEALISCTBYIOT TaKHe
JTUCIUIUTNHBL, KaKk « BHOXUMUS ¢ OCHOBaMU MOJEKYISIpHON Ouonoruny», «l eHeTuKa U CEeNeKIIHs»,
«Mukpobuonorusi ¢ OCHOBaMH BHPYCOJOTMH U OMOTEXHOJOTHHY», KOTOPbIE H3Yy4aloTCs, B TOM
yucie, B pamkax HanpasieHus 06.03.01 «buonorusr». Marepuansl AUCHUIUIMHBI UCTIONIB3YIOTCS
CTYICHTaMH B Hay4YHOH pa0boTe MPH MOATOTOBKE BBHIITYCKHON KBaM(PUKAITMOHHON pabOThI U KpaiiHe
Ba)XHBI B OCYIIIECTBICHUN MPAKTUUECKON AEATEIbHOCTH OakanaBpa OMOIOTUH (T€HETHKH).

1.4 IlepeueHb NJIAaHUPYEMbIX Pe3yJbTATOB O0yYeHHS] MO AUCHUILIMHE (MOLYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTe/IbHOM POrPaMMBbI
W3yuenne naHHOW y4eOHON IUCHMILIMHBI HANpaBlIeHO Ha (HOPMUPOBAHHE Yy OOydaIOLIUXCS
CJIEYIOIUX KOMIIETCHIINN:

KOL[ 1 HAUMCHOBAHNUC MHAWKATOPA Pe3yJ'ILTaTLI 06y‘I€HI/I${ 0 AUCLUIIIINHE

pas3aciion OHOJIOTHUECKHX M SKOJIOTHYCCKUX JUCIUIIIINH.

IIK-1 CriocobeH TBOPYECKH HCIIONB30BAaTh B HAYYHO-MCCIIEAOBATEILCKON NIEATEIBHOCTH 3HaHWE (YHIaMEHTAIbHBIX

NIIK-1.1. Bnageet coBpeMEHHBIMH | 3HAET MTyTH MOMCKA COBPEMEHHBIX HH()OPMAIIMOHHBIX HCTOUHUKOB
HH(POPMAIMOHHBIMHU PECYpPCaMHU HH(POPMAIUHN TCHHO-WH)XECHEPHOW HANIPABJICHHOCTH.




OUOJIOTUYECKOTO U IKOJIOTHYECKOTO
COJICPIKAHUS M YMEET UCIOIb30BaTh
UX B MPOQEeCCUOHATLHOM
JIeSITEIbHOCTH.

yMeeT IPUMEHATH B MPo(ecCHOHATBHON MUKPOOHOIOTHIECKON AEATEIEHOCTH
3HAHUA O CTPOEHUH F'€HETUYECKOrO almapara npo- U 3yKapuoT, MOJTy4YeHHbIE U3
COBPEMEHHBIX HH()OPMAITHOHHBIX.

BJIaJICCT OCHOBHBIMU ICHHO-WHKCHEPHBIMU OHSATHSIMHA U IPHEMaMH pabOThI B
JIEATEITPHOCTH B MUKPOOHOJIOTHIECKOH JIaOOpaTOpHH.

WIIK-1.2. Bmageer
9KCIIEPUMEHTAIEHBIMUA METOJJAMH
HccieA0oBaHul (M0 TeMaTHKe
MIPOBOIUMEIX Pa3paboToK).

3HAeT SKCIIEPUMEHTAIBHBIC METO/IBI BBISBICHHS PACIIOIOKEHIS TCHOB Ha
OakrepuaibpHOil xpomocome, Metonuku [11P, JIHK-nacioptuszanuu u
CEKBEHUPOBAHMUSI.

YMeeT Ucnonb30BaTh IKCIEPUMEHTANIBHBIE METOIbI CO3aHUS
PEKOMOMHAHTHBIX MOJIEKYII.

Brnanmeer MeTomaMu IpiuMEHEHHSI OCHOBHBIX (PEPMEHTOB B T€HETHIECKOM
WH)KEHEPHUH.

HIIK-1.3. YMeeT aHaIM3UpOBaTh
PE3yNBTaThl YKCIIEPUMEHTOB 1
MPEJCTaBIATh UX B (hopMe
MyOIHMKAIMN B PELIEH3UPYEMBbIX
HayYHbIX M3JaHUSIX.

3HaeTITamnbl CO3aaHus peKOM6I/IHaHTHBIX IMTaMMOB M AJITOPUTM aHAJIU3bI
PE3YIbTATOB 3KCIEPUMCEHTOB € UX IPUMCHCHUCM.

YMeeT aHaTU3UPOBATh PE3yAbTaThl SKCIEPUMEHTOB 0 CO3IAHHIO U
HCTOJIb30BaHUIO BEeKTOpHBIX Mojaexyn JJHK.

Brnazmeer criocoOHOCTBIO MPEACTABIIATh PE3YNIBTATHl aHAIHM3A IKCIICPUMEHTOB
[0 TEHETHYECKOM HHIKeHepHH B (opme MyOmMKanmuii B peHEeH3UPYEMBIX
HAyYHBIX M3JaHISX.

HIIK-1.4. O6namaeT HaBBIKAMH
MIPOBOJIMTH AUCKYCCHU HA HAYYHBIX
(Hay4HO-TIPAKTHYECKHX )
MEPOIPHUATHSX, UCIIOIb30BaTh B
po¢heCCHOHANBHON ICATCIILHOCTH
OTCUCCTBCHHBIC U 3apyOCIKHBIC
0a3bl TaHHBIX.

3HaeT J3Tambl CO3MAaHUS PEKOMOMHAHTHBIX MPOMYIEHTOB INPOWHCYIHMHA U
MHTEP()EPOHOB YeNOBEKa M JPYIMX OMOJIOTMYECKH aKTHUBHBIX BEIIECTBO Ha
ocHoBe Escherichia coli n UHBIX areHTOB, CIIOCOOEH MPOBOIUTH JIUCKYCCUU T10
JTAaHHOH TeMaTHKe Ha HAYYHBIX MEPOIPHUATHSAIX.

YMeeT  HCHONB30BaTh B MPOQPECCHOHATBHOW  MHKPOOHOIOTHYECKON
JIESITETFHOCTH OTEUYECTBEHHBIE U 3apyOeskKHbIe 0a3bl JaHHBIX KIIOHHPOBAaHHBIX
reHoB, 0anku reioB NCBI.

BJIaJICCT MOHATHIHOM 0a30{ M METOAMYCCKHM amliaparoM, 00eCIeUYUBAOIINM
3¢ peKTHBHOE TPOBEACHWH JOWUCKYCCHH HAa HAyYHBIX  MEPOIPHUATHIX
OTHOCHTENIBHO Pe3yNIbTaTOB TeHHONH)KEHEPHBIX SKCIICPUMEHTOB.

IIK-1.5. Ilonumaer wu  ymeer
OOBSICHATh COBPEMCHHEIC
POOIEMBI COXpaHCHUS
Oropa3zHooOpa3usi W yCTONYHUBOTO

MIPUPOIOTIONB30BaAHHUS.

3HAaeT TPUHIUIBI HCIOJB30BaHUS TEXHUKH pekoMOnHaHTHBIX JIHK mis
XpaHCHUS YY)XCPONHOW TEHETHYCCKOM WH(OpMAIMK Il  COXPaHCHUS
Oropa3Hoobpasusi.

yMeeT OOBSICHATH COBPEMEHHBIC TIPOOJIEMBI COXPAHEHUSI MUKPOOHOTO
Oropa3zHooOpaswsl.

BJIAJICET METOIaMH KOHCTPYHUPOBaHUS PEKOMOMHAHTHBIX JHK,
00eCIeYnBaONINX JKCIPECCHI0 KIOHHPOBAHHBIX TCHOB, ISl YCTOMYMBOTO
[IPUPOJONOIb30BAHHUS.

Pesynprarel 00yueHHMS MO JUCHUILIMHE IOCTHTAIOTCS B PaMKaX OCYIISCTBICHHS BCEX BHJIOB
KOHTAaKTHOH M CaMOCTOSTENbHOW paboThl 0Oy4yaromMxcs B COOTBETCTBUU C YTBEP)KICHHBIM
Y4eOHBIM IIJIAHOM.

WHauKaTopbl JOCTHXKEHHSI KOMIIETCHIMH CUMTAIOTCS CQOPMUPOBAHHBIMH TPH JOCTHXKECHUU
COOTBETCTBYIOIINX UM PE3yJIbTaTOB OOyUCHHS.

2. CTpyKTypa U coaep:KaHue TUCHUILINHBI

2.1 Pacnpenesienue Tpy10éMKOCTH JUCUMILIMHBI 10 BUAAM padoT

OOmass Tpyno€MKOCTh AWCHMIUIUHBI cocTaBisieT 4 3aderHele eawHunbl (144 daca),
pacripesiesieHue 1o BUaM paboT MpeCTaBICHO B TaOIHIIe

ux

Bunst pabor Bcero ®dopma oOyueHus
4acoB ouHas
5 cemectp | X cemecTp
(dacer) (dacer)




KonrTakTHan paGOTa, B TOM 4YHuCJI€:

AynuTopHbIe 3aHATHSA (BCEro):

3aHITHS JIEKLMOHHOTO THUIIA 16 16

71ab0paTOpHBIE 3aHATHS

MIPaKTHICCKUE 3aHITH 18 18

CEMHUHAPCKHE 3aHATHI

HNnas xoHTakTHAasA padora:

Kontpons camocrositensHoit padotsl (KCP) 6 6

IMpomexxyrounas arrecrauus (MKP) 0,3 0,3

CamocTosiTesibHAs padoTa, B TOM YHcJe:

Pedepatr/acce (moaroropka) 10 10

CamocTosITeNIbHOE W3Y4YEHHUE pa3/iesioB, CaMOIOArOTOBKa (mpopaboTka H

ITOBTOPEHKE JIEKIMOHHOTO MaTepraia W Mareprana y4eOHUKOB U yIeOHBIX 24 24

mocoOuii, TIOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM, KOJJIOKBUYMaM H T.1I.)

BeInonHeHe HHANBUAYAIBHBIX 3aIaHHi (TIONTOTOBKA COOOICHHMIA, 12 12

TIPEe3EHTAITNH )

IToaroroBka K TEKyIIeMy KOHTPOIIO 24 24

KonTpousb:

ITonroToBKa K dK3aMeHY 35,7 35,7

Oomas gac. 144 144

TPYROEMKOCTE B TOM 4YHcCJIe KOHTAKTHas padora 40,3 40,3
3a4. efl 4 4

2.2 Conepskanue QM CHUATIINHBI

Pacnpenenenue Bu10B y4eOHON pabOThI M UX TPYAOEMKOCTH IO pa3esiaM JUCIUILTHHBI.

Paznensr (Tembl) mUCHHMIUIMHBL, U3y4aeMmbie B 5 cemectpe (3 kypce)(ouHasihopma oOyueHus)

KonunuecTBo yacos
BrueaynutopHas
INe HaumenoBanue pa3znenos (TeM) Beero IAymuTopHas paboTa pabora
J 113 JIP CPC

1. [eHeTHUECKast MEYKCHEPHsI KaK HaykKa 12 2 2 3
2. OCHOBHBIE TIOHATHS U TIPHEMBI 12 2 2 8
3. IMeToapl TEeHETHIEeCKON HHXKEHEPHH 12 2 2 8
4. DepMEHTBI U peaKTHBBI, UCTIONB3YEMbIC B TCHETHUIECKOM 22 2 4 16

IMHKCHEPUHU
5. Croco0bI TOCTaBKU TEHETHYECKOTO MaTepraa 22 4 4 14
6. [TpuknagHas reHeTHIeCKas HHKSHEPHS. 22 4 4 14

UTOI'O no pazdenam oucyuniuHsi 102 16 18 68

KouTpois camocTositenbHol padoTsl (KCP) 6

[Tpomerxxyrounas arrectanus (MKP) 0,3

[loaroroBka K TEKyIIeMy KOHTPOIIIO 35,7

OO011ast TPYA0EMKOCTh TI0 TUCITUILINHE 144




[Tpumeuanwue: JI — nekmuwn, [13 — npaktuueckue 3anatust / cemuHapbl,JIP — maboparopHblie 3aHATHS,
CPC — camocTosiTenbHas paboTa CTylAeHTa

2.3

Conep:kanue pa3aesioB (TeM) IUCHUININHbBI
2.3.1 3aHATHA JeKIHOHHOI0 THUIIA

Dopma
HanmeHnoBanue paszaena

No Coneprxanne paszziesia (TeMbl) TEKYIIETO
(Tembr) KOHTPOJIA

1. |Tenetnueckas T'enetnueckas umxenepusi. Onpenenenue noHsATUsl. OCHOBHBIE 3aa4H. v
WH)KEHEepHUs Kak Hayka | | eHeTwdeckast MH)KEHEepHsl.

2. |OCHOBHBIE MOHATHUS U T'erom mnpokapuor. OCOOCHHOCTH pACIHOJOKCHHS TEHOB. [eHOM v
[IPUEMBI aykapuoT. OcobeHHocTH opranuzanmu. OTIHYUs 0T OAKTEPHAIBLHOTO

reHoMa. CTPYKTypHBIE TEHBI 9yKapHOT: BHYTPEHHIS OpTraHu3amusl.
Ox30HbL. MHTpOHBI. Mexanmsm crumaticuara PHK sykapror.

3. |Mertoasl reHeTuueckor | [IpuHOUOBI U METOABI T€HETHYECKOM HHXKEHEepHH. MeToauueckue v
HH)KEHepUHU MOAXONBI. XMMHKO-(hepMEHTaTUBHBIN CHHTE3 TEHOB.

4. |DepMEHTBI U pCaKTHBBI, | DHIOHYKJICa3bl  peCTpUKIUU.  Hykieassl, HCHONB3yeMBIC B
UCIIONb3yeEMbIE B TCHETUYCCKOM KOHCTPYUpOBaHMU [uis Moaudukamuu konnos JIHK.
FCHETHYECKOM lenounast docdaraza U MONMHYKICOTUAKHHA3A. [IpuMeHeHue Jyis
MHIKEeHEpHHI uenei TEHETHUYECKOTO KOHCTPYHPOBaHUSI. TepmuHanbHas

JIe30KCHHYKIIeoTuamiITpancdepasa. DyHKIUU, MEXaHU3M JICHCTBUSI.

5. |®epmentsl u peaktussl, | JJHK-monmnmepasza-1 u ¢dparment Knenosa. PHK-3aBucumas JITHK- Y
HCTIONIb3yeMbIE B nmonuMmepasa (oOpatHas TpaHckpunTasza). JJHK-nuraza. Crpykrypa u
FeHETUYECKOM ¢byskumu B knerke. JJHK-nurasel kumeunod mamouku u ¢ara T4,
WH)KCHEPUU MexanusM (QYyHKIIMOHUPOBAHHS.

6. | CrtocoOBI JOCTaBKHA CrocoObl  JOCTaBKM TeHETHYECKOTO Marepualia, dTambl CO3MaHUS vy
TEHETUYECKOTO Mmoriekys. OcHoBHble MeTobl TurupoBanus JJHK. Bektops! Ha ocHOBe
MaTepuaia mwiasmuasoit JIHK. IpeumymecTsa R- mnasmun kak BEKTOPOB.

7. | CmocoObI TOCTaBKH Coznanne BEKTOpOB Ha ocHOBe QaroB. JIsmOma-dar. Mcnonp3oBanme Y
FEeHETUYECKOTO TPAHCIIO30HOB MPH CO3[[aHUU BEKTOPOB. BEKTOPHI HAa OCHOBE (haroBoit
Marepuaia JHK. ®a3muael u kocMuasl. [IpuHIUNBI cO3AaHUS U TPUMEHEHUE.

Bexropsr knonupoBanusa. OcHoBHEIC TpeOoBaHU. [loHATHE 0 eMKOCTH
BekTopa. Bekropsl akcmpeccnu. OCHOBHBIE TpPeOOBaHUS K BEKTOPY
SKCIIPECCHH.

8. |[IpuxnamHas Crioco6b1 KOHCTPYHUPOBAHUS PEKOMOMHAHTHBIX JIHK, Y
TeHETHYECKas obecneunBaromntre 3 HEKTHBHYIO TPAHCIILINIO KIIOHUPOBAHHBIX T€HOB.
HHXCHEPUS Crioco0b1 BBeneHus pekoMOuHaHTHBRIX JIHK B KiIeTKy-permmueHr.

Tpanchopmarus. Tpanchexmust. Tpauchopmanms KIIETOK-
penunueHToB. [lOBBIIICHNE KOMIETEHTHOCTH KJIETOK IPH BBEACHUHU
pexomOunanTHoit  JTHK.  OcoOeHHOCTM  3KCIpEcCCHM  I'€HOB
YYKEPOIHBIX KOPOTKOLIETIOYCYHBIX TTOJUIICITHIIOB B OAKTEPHSIX.

9. |[IpuknamHas Cozmanne MUKpPOOHBIX IITAMMOB - TPOIYIIEHTOB HWHTEP(EPOHOB Y
reHeTUYeCKas yenoBeka. Co3gaHMe pPEKOMOMHAHTHBIX MPOAYIICHTOB HHCYJIMHA
WH)KCHEPUS (mpouHCynuHA) 4YenoBeKa. MUKpPOOPTaHU3MBI, HCIONB3YEMBIC IS

KJIOHUPOBAHUS TY)KEPOIHBIX T€HOB. BHYTPHKIIETOUHBIE MPOTEHHA3BI
Oaxrepuid. X 3HaYeHME AN KIETKHU-XO3SIMHA M BIMSHHUE Ha YPOBEHb
SKCIIPECCUHM  UYYKEPOAHBIX  TIeHOB.  MCMONb30BaHUE  TEXHUKH
pexomOunanTHEIX JIHK mma xpaneHuWs 49yXKepoIHON Te€HETHUYECKOI
nHpopMmaruu. [IpuHIMIBL co3maHus OaHKOB TE€HOB (KJIOHOTEK).
Cucrema CRISPR-CAS kak snemeHT 3amurhl Oaktepuil oT (haros.
IlepcnieKTUBBI UCTIONB30BAHUS AJISl KOPPEKIIHMHU TEHOMOB.

Yernsiit ornpoc (Y)

2.3.2




2.3.3 3aHATHS CEMMHAPCKOrO THNA (MpaKTH4YecKue padoThl)

TCHCTUYCCKas
HWHXXCHEPpU

petmnueHToB. OTOOp KIIETOK, Hecymmx pexkomOuHanTHbie JTHK.
Meronsl ruOpuanM3anuu  HykJIewHOBBIX kucior, [ILIP, JIHK-
MACTIOPTH3AINN ¥ CEKBEHUPOBAHHUS.

HaumenoBanue pasnena dopma

Ne  |(Temsr) Temaruka 3aHATHIA/pabOT TEKYIETo

KOHTPOJIS

1. |l'enernmueckas Hcroprss BOZHUKHOBEHHWSI METOZOB Te€HHOW WHXEHEpUU PaboThI VY, P

WHKeHepus Kak Hayka | bepra ¢ corpynunkamu. CraHOBIEHHE T€HHOM WH)XCHEPHUH Kak
HayKd. 3HAKOMCTBO C XapakTepoM paboTel B MOJIEKYJISIPHO-
TeHeTHYeCcKko Jiaboparopuu. 3amaud W 1enau. TpeGoBaHUS K
6nobe3onacHocTH. OCHOBHBIC JOCTHXKEHHSI T'€HHOW HMH)KCHEPHH.
BosmoxkHOCTH ~ TpaHC(OpPMAalMu  KJIETOK MHMKPOOPTraHM3MOB,
pacTeHui, KUBOTHBIX.

2. |OcHOBHbIE MOHATHUS U Opranm3anysi TeHOMa MPOKapHoT. PacmomokeHne TEHOB Ha v, P
HPUEMBI OaxrepuanmbHON XpomMocome. [S-ameMeHTHI W TPaHCHO30HHI.

Opranuzanus TeHOMa 3yKapHoT, MHOXKECTBEHHbIE U yHUKaJIbHbIC
reHsl. OCOOEHHOCTH PETYISIMN TPAHCKPUIIIIMK B TEHOMaX Ipo- U
SYKapuoOT. OK30H-MHTPOHHAsI OpTaHM3aIlUsl TEHOB DJYKapHOT.
Cucremsl crutaiicudra. Opranusanusi OIepoHoB y OaKTepuil.

JIHK- moarcoMHBIe KOMIUICKCHI.

3. |Merozpl reHeTndeckoii | OCHOBHBIC TPUHIIMIIBI CO3JAHUS PEKOMOWHAHTHBIX MOJCKYIL v, P

HH)KEHepUHU MerTozns! oTydeHus TEHOB ISl KIIOHUPOBaHUA. Brinenenne reHoB
n3 xpomocomuoi JIHK, ux ¢ppaknronnpoBanue U nAeHTUHUKALINS
(bnorTHHT-rMOpUAM3ALUSL, UMMYHOJIOIHYECKHE METOIBI W Jp.).
CuHTe3 TEHOB Il KJIOHUPOBaHHMS C IIOMOLIbIO OOpaTHOM
TPAHCKPHIITA3EI u XIUMHKO-(hepMEHTATUBHBIN CHHTE3.
[lomumepasHast 1emHas peakmus. 3HAKOMCTBO C METOAAMHU
Beigenenus JJHK, npunnunom paborsr ammmmdukaropos JJHK u
TOPHU30HTAIBHBIM 3JeKTpodope3om npoaykroB [IL[P B arapoznom
rene.

4. |DepmeHTHI U peakTHBbl, | DEpMEHTHI, HCHONB3yeMble B TI'€HETHUYECKOM KOHCTPYHUPOBAHHHU: Vv, P
HCTIONb3yEeMbIE B OHpoHykieaspsl pectpuknuu, JIHK- murassl, Hykmeassl yis
TCHETHYECKOM momudukanuu koHIOB JIHK. CtpykTypa W OCHOBHBIE (QYHKIIHH
HUH)KEHEpUU (epMEeHTOB, NPUMEHECHHE B PA3JIMYHBIX BUJAX KIOHUPOBAHMUSL.

5. |®epmentsl u peaktussl, | AHK-noaumepasa L ®parmeHT Knénoga, obOparHas v, P
HCIIONb3yEMBIE B TPAHCKPHIITA3a, HyKieotuamitpaicdepasa,
FeHETHYECKOM noyuHyKneotuakuHasza u ap. JHK-nurasser. Ctpykrypa u GyHKINN
HIKEHEPUH B KJeTKe. lcrmonp3oBaHHE B T€HETHYECKOM KOHCTPYHPOBAHUHU.

JHK-nuraszel kume4yHoit namoukn u ¢ara T4,  Mexanusm
(YHKIMOHHUPOBAHMSL.

6. | CriocoObl focTaBku Crpykrypa darosoro renoma. I[Inasmuasl. CTpykrypa U QyHKIHH. Vv, P
TE€HETUYECKOTO [puHnuns! coznanus BekTopHbIX Mosekyn JIHK. TpeGomanus x
Marepuaia BEKTOpaM o00s3aTenbHBIe W KeJarenbHble. [IoHATHE O eMKOCTH

BekTopa. ®a3sMuIBl 1 KOCMHIHL.

7. | CriocoObl ocTaBku ®aru ¥ rIa3MuIBl KaKk OCHOBA JUIS CO3JaHUSI BEKTOPHBIX MOJIEKYIT VY, P
TEeHETHYECKOTO JHK. IS-anemenTs! u TpaHcmo3oHbl. Col- 1 R-mmazmuab.

Marepuaia

8. |Ilpuxknangxas Bextoprel skcnpeccun M BeKTOphl kiIoHMpoBaHUs. Co3pgaHue Vv, P
TeHETHYECKas TCHETHYECKAX KOHCTPYKIWH Ui CHHTE3a OCNKOB delIOBeKa B
HHXCHEPHS OakTepualdbHOW KieTKe. BbIOOp TPOMOTOpPOB, HEOOXOAMMOCTH

BBEJICHUS MOCJIEA0BATEILHOCTH [aitn-Tansrapao JUIS
obecrieyeHns 3QPEKTUBHOCTH TPAHCKPHITLMK M TPAHCIISILINH.

9. |lIpukmagHas TpanchopMmarusi KIETKH-peIHUNACHTa. KOMIIETEHTHOCTh KIIETOK Y, P

Yerneiit onpoc (Y), nanucanue pedepara (P).




[Ipy W3yYEHUUAUCUMIUIUHBL MOTYT TPUMEHSTHCS JIIEKTPOHHOE O0OydeHue, IUCTaHIIMOHHBIE
oOpasoBarenbHble TexHOTOTUHU B cooTBeTcTBHM ¢ DT'OC BO.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThl He TPEeyCMOTPEHBI

2.4  IlepevyeHb Y4eOHO-METOAMYECKOr0 O0ecmevYeHHUs /sl CAMOCTOSITEJIbLHOW PadoThl
00y4aroIMXcH M0 JMCUUILTHHE (MOIYJII0)

TTepedens yueOHO-METONUIECKOTO 00ECTIEUCHUS JUCIIUILTAHBI O
Ne Bux CPC BBIMOJTHCHHUIO CAMOCTOSATEIEHON PabOoThI

1 |Hamucanwme pedeparon MeToandeckre peKOMEHIAINN TI0 OpPTaHU3aIuH CaMOCTOSITETLHOM PaboThI
CTYICHTOB KaeApHI TeHETHKH, MUKPOOHOJIOTHH M OMOXMMHUH, YTBEPIKICHHEIC
kagenpoii nporokos Ne 07 or 18.02.2021 r

2 |[logroroska Metoauueckre peKOMEHIAIMY TI0 OPTaHU3aIMH CaMOCTOSTEIBHON paObOThI
MYJIBTHMEIMHHBIX CTYICHTOB Kaeaphl TEHETHKH, MUKPOOUOIOTHH W ONOXMMHUH, YTBEPIKICHHbIC
Mpe3eHTaII kadenpoit mporokoa Ne 07 ot 18.02.2021 r

3 |CaMoIoaroTroBka MeToandeckre PeKOMEHIAIMN 10 OPTaHWU3alliud CaMOCTOSTEILHOW PaboThI

CTYAEHTOB Ka(epbl FeHETUKN, MUKPOOHOJIOTHH ¥ OMOXUMHUH, yTBEPKICHHBIE
kagenpoii nporokos Ne 07 ot 18.02.2021 r

Y4eOHO-METOAMYECKUE MaTepHabl Ui CAMOCTOSTEIbHOH paboThl OOydaromMXcs W3 YHCIa
MHBAJHMJIOB W JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370poBbsi (OB3) mpenocraBnsioTcs B
¢bopmax, aganTUPOBAHHBIX K OTPAaHUYEHHUSIM HUX 310POBbS U BOCIIPUATUS HHPOPMAIIH:

JU7st UL ¢ HapyIEeHUSIMH 3pSHUS:

—B Te4aTHOW (hopMe YBETUYCHHBIM MIPU(TOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B reyaTHo (hopme Ha si3bike bpaiins.

JU7st I ¢ HapyIIeHUsIMH CITyXa:

— B IieyaTHOM (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JI7st I ¢ HapyIEeHUsIMH OTTIOPHO-/IBUTATEIBHOTO allapara:

— B Ie4aTHoOu (hopme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTa, — B popMe ayauodaiina.

JIaHHBIN IEpedYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA O0Yy4atOIIIXCS.

3. OoOpa3oBaTresibHbIE TEXHOJIOTUH, IPUMEHsIEMble IPU OCBOCHUHU TUCUHUIIMHBI (MOLYJIs1)
[Ipu peanuzanuu y4yeOHOM pabOTBI O OCBOEHHIO Kypca «leHeTuyeckass HWHKECHEPHUs»
UCIOJIb3YIOTCS COBPEMEHHBIE oOpa3oBarebHbIE TEXHOJIOTUHU: —HnH(}OpPMAIIMOHHO-
KOMMYHHUKAIlMOHHBIE TEXHOJIOTHH;

—IMPOEKTHBIE METOABI OOYUYCHHUS;

—HCCIIeI0BaTENbCKUE METO/IbI B O0yUEeHHH;

—npobiieMHOe 00ydeHHe

JUis vy ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  370POBbS  IIPEIyCMOTPEHA OpraHU3alys
KOHCYJIBTALIMM C UCIIOIb30BAHUEM HIEKTPOHHOM TOYTHI.

4. OueHouYHbIe CpeacTBa JJISA TEKYILIero KOHTPOJIA yCHeBAeMOCTH M IPOMEKYTOYHOMI
arTecTaluu

OI.[GHO‘-IHBIG CpeAcCTBa NMpCAHA3HAYCHLI AJId KOHTPOJISI U OLICHKHU O6paBOBaTeJIBHBIX ,Z[OCTI/I)KGHI/Iﬁ
00yyYarouxcsi, OCBOMBIINX MPOrpaMMy y4eOHOI TucHuIuIMHbI «[ eHeTnueckas HHKEHEPUs».



OneHovHbIE CPEACTBA BKIIOUAET KOHTPOJIbHbIE MaTepUalbl AJIs TPOBEACHUS TeKYIero KOHTPOJIs
B (popMesammThl MpakTHYECKOH paboThl, YCTHOTO ompoca, pedepara, T0KJIaaa, MPe3eHTAUUuU 10
POOJIEMHBIM BOITPOCAM, U POMEKYTOYHOM aTTecTalMu B hopMe BOIPOCOB K IK3AMEHY.

CTpyKTypa OLIeHOYHBIX CPEACTB JJIf TeKyllel U MPOMeKYTOUYHOH aTTecTalluu

HanMmeHOBaHHEOLEHOYHOTO CPEACTBa
Ne Kon 1 HaumeHoBaHMe
Pesynbrarhl 00y4ueHus N
n/n HMHIUKATOPa Texymmit koHTponb | [IpomexyTounas
arrecTanys
UIIK-1.1. Bnageer 3HaeT IyTH TIOMCKa  CcoBpeMeHHBIX | [IpakTudeckas Bonpocs! Ha
COBPEMEHHBIMU MH(OpPMALTMOHHBIX UCTOYHUKOB | pabora NeNel-2; OK3aMCHE
MHQPOPMAIIMOHHBIMH | TeHHOMHKEHEPHOH HAINPABJICHHOCTH; | pedepar; JoKnaz, 1-11
pecypcamu yYMEEeT NPUMEHSTH B TNPO(GECCHOHAIBHON | MPEe3eHTaIHS
OMOJIOTUYECKOTO U MHUKPOOHOIOr HYEeCKOH JeSITEIIbHOCTH
| 9KOJIOTUYECKOTO 3HaHUS O CTPOEHUM  TE€HETHYECKOIO
COZIEPXKAHUS M yMEET | ammapara IIpo- ¥ 9yKapHoT, IIOJlydeHHBIE U3
UCIIOJIb30BaTh UX B COBPEMEHHBIX MH(OPMAIOHHBIX; BIAJCET
npodeccuoHaIbHOM OCHOBHBIMHU TeHHO-MHXEHEPHBIMU
JIESITEIIbHOCTH. MOHATHAMH W TpueMamMu paboTel B
JEATCIIBHOCTH B MHKPOOMOJIOTMYECKOM
J1a00paToOpuH.
UIIK-1.2. Brnaneer | 3naer JKCIEPUMEHTAIIbHBIE Metonsl | IlpakTuueckas Bonpocs! Ha
OKCIIEPUMEHTALHBIMU | BBISIBIICHUS  PACIONOKEHUS TeHOB Ha | pabora NeNe2-5; JK3ameHe 12-
MeToJaMHt OaxTepuaIbHOU XPOMOCOME; ymeeT | pedepar; JoKIa, 22
) HCCIIeI0BaHUI (o | ucnonb30BaTh 9KCIIEPUMEHTAIIBHBIC | TPE3CHTALNS
TEeMaTHKe METOABl  CO3JaHUsl  PEKOMOMHAHTHBIX
MIPOBOIUMBIX MOJIEKYJI; BIaJ€eT METOAAMH NPUMEHEHHS
pa3paboToK). OCHOBHBIX ()EPMEHTOB B T'E€HETHYECKOM
VH)KCHEPUH.
UIIK-1.3. Ymeer 3HAeT JTambl Co3laHus pekoMOumHaHTHBHIX | IIpakTHdeckas Bonpocs! Ha
AHAIIM3UPOBATh IITaMMOB M aNroOpuT™M  aHaimsel | pabora NeNe3, SK3aMeHe 23-
PE3yJIbTaThI pesynbraToB  dKcrepuMentoB ¢ mx | 0-7; pedepar; 34
JKCIIEPUMEHTOB U IPUMEHEHUEM; YMEEeT  aHaau3uposarb | AOKIald
HIPEIACTaBIIATh UX B pe3ynbTaThl HKCIEPUMEHTOB 10 co3faHuto | NPC3CHTALNA
3 ¢dopme myOMMKanuid B | 1 HCHONB30BAaHUIO BEKTOPHBIX MOJIEKYI
PELEH3UPYEMBIX JHK; BJIAZICET CIIOCOOHOCTBIO
HayYHbIX M3aHUSIX. HPE/CTABIATh pe3yabTaThl aHaJM3a
9KCTIEPUMEHTOB 1o TEHETUYECKOH
WHXKEGHepUH B (QopMme myOnukauuid B
peLeH3UPYEeMbIX HAyYHbIX H3JaHUSX.
WIIK-1.4. Obnanaer 3HAeT JTambl COo3laHus pekoMOumHaHTHHIX | [IpakTHueckas Bonpocs! Ha
HaBBbIKAMU MPOBOJIUTH | MPOIYLIEHTOB IPOUHCYIMHA n | pabora NeNe§-9; JK3aMeHe 35-
JIMCKYCCHH Ha nHTepPEepoHOB  dYelloBeka Ha OCHOBE | pedepar; moKmas 46
Hay4HBIX (Hay4YHO- Escherichia coli m cnocoOeH NPOBOAUTH | NMpE3EHTAIMS
NPaKTHYECKHX ) JUCKYCCUM 10 JaHHOM TeMarHKe Ha
MEpOTPHATHSAX, Hay4YHbBIX MEpOTIPHATHSAX; yMmeeT
HCTIONIb30BATh B WCIIONB30BaTh B MPO(ECCHOHAIBHOMN
4 npodeccuoHaIbHOM MHUKpPOOHOJIOTMYECKOH JICSITEJIbHOCTH
JIeSITEIIEHOCTH OTEYECTBCHHBIE U  3apyOexHble  0asbl
OTCYECTBEHHBIE 1 JAHHBIX KIOHHPOBAaHHBIX TI'€HOB; BIAACET
3apyOesKHbIe Oa3bl MOHSATHHHON 0a30d M METOAMYECKHM
JIAHHBIX. armaparom, o0ecreynBarouM
3¢ GeKTHBHOE TPOBENECHUH AWCKYCCHH Ha
HayYHBIX MEPOINPHATHAX OTHOCHTEIHHO
pe3ynbTaToB TeHHO-WH)XEHEPHBIX
9KCTIEPUMEHTOB.




[IK-1.5. ITounmaet u 3HAET MPHUHIIUITEI UCTIONB30BAHMUS TEXHUKHU | [IpakTuyeckas Bomnpoces! Ha

yMeeT OOBSICHSTh pexomOunanTHeix  JIHK mis xpamenus | padora NeNe3 6- sK3ameHe 46-
COBPEMEHHBIE 4yKeponHOH reHermueckoii madopmarmu | 9; pedepar; noknan | 88
IpOoOIEMBI COXpaHEeHHUS | U1 COXpaHEHHsI OMopa3HoOoOpasms; ymeeT | PC3CHTALMA
OnopazHoobpasus u OOBSICHATH ~ COBPEMEHHBIE  HPOOJIEMBI
YCTOHYMBOTO COXpaHEHUs MHKpPOOHOTO
MIPUPOJIOTIONB30BAHMS. | OMOpPAa3HOOOpas3Hs;, BIANEET METOAAMH
5 KOHCTpYHpOBaHus pekoMOnHaHTHBIX JIHK,
o0ecreynBaromnX 9KCIIPECCHIO

KIIOHHPOBAHHBIX TEHOB, IIJISI yCTOHYMBOTO
MIPUPOJIOTIONB30BAHUS; BIIaJIEET METOAAMH
THOpHUIU3AIMA  HYKJICHHOBBIX  KHCJIOT,
III[P-ananu3a, cexBeHupoBanusi u JIHK-
TacIopTU3aAUN JUTSt aHaimM3a
6ropa3HooOpasus.

TunoBble KOHTPOJIbHBIE 32JaHUS UM HHbIE MATEePUAJIbI, He00X0AMMBbIe I OLleHKH 3HAHWI,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIIUX ITanbl GopMUPOBaAHUS
KOMIIETeHIMI1 B Mpouecce 0CBOeHNsI 00pa30BaTe/IbHON NMPOrpaMMbl

Tewmbl pedepaToB U TOKIATOB-TIPE3CHTAIIAN:

Hcnonb3oBaHNe B TEHETHYECKOM KOHCTPYMpPOBAaHUHM OakTeprodaroB, yMEpeHHbIX (aroB u
npodaros.

CuHTE3 reHOB C NMOMOIIBI0 00PAaTHON TPAaHCKPUNTA3bl: MPEUMYyIIeCTBa U HepocTaTku. OCHOBHBIE
(bepMeHThI, UCIIONIb3yeMble MPU KOHCTPYHPOBAHUU PEKOMOWHAHTHBIX MOJIEKYIL:

HOMEHKJIaTypa U MOoJTy4YeHHue.

Crpykrypa, pyHKIHH B KJIETKE ¥ HCIIOJIb30BaHNE B TEHETUIECKOM KOHCTpyHupoBanuu JJHK-muras.
[IpeumyiiecTBa U HEJOCTATKU BEKTOPOB Ha ocHOBe (parosoii THK.

OcHosnbie meTonbl turupoBanusd JJHK. KoHHekTOpHBIA METOZ M METO/T IMHKEPOB.

[Tpuniumne! kOHCTpYHpoBaHUs BekTopHOU Mosiekynbl JJHK. [Tnasmuaa PBR 322.

Hasnauenue, kimaccudukaius, MPeHMYyIIECTBA M HEIOCTAaTKH PA3JIMYHBIX THIIOB MPOMOTOPOB,
HCIIONTh3yEeMbIX B KOHCTpyHUpOBaHHH pekoMOnHaHTHBIX JIHK.

Crnioco6s1 BBeneHus pekomOnHanTHbIX JJHK B Ki1eTky-penunuenTa.

Tpanchopmanus. Tpanchexuus.

Coznanne pekOMOMHAHTHBIX MPOAYIIEHTOB HWHCYIMHA (TPOMHCYJIMHA) 4YEJIOBEKa Ha OCHOBE
Escherichia coli.

CxeMa KOHCTPYHPOBaHHs TPOYyIIeHTa anb(pa-uHTepdepona Ha ocHoBe Escherichia coli.
MuKkpoopranusMsl, UCIIONIb3yeMble Il KIOHUPOBAHUS YY>KEPOIHBIX T€HOB.

3HayeHHe BHYTPUKIETOUYHBIX MPOTEHHA3 OakTepuil NJsl KIIETKU-XO31MHA, BIUSHUE HAa YPOBEHb
9KCIPECCUU YYKEPOJHBIX T€HOB.

TpebGoBanus k OMO0OE30NMACHOCTH MPH MPOBEIACHUN TeHHO-UHKXCHEPHBIX padoT.

Opranu3zanys reHomMa MpoKapuoT: pacrnoiokKeHne TeHOB Ha 0aKTepHalibHO XpOMOCOME.
Opranuzanys reHoMa 3yKapruoT: MHOXKECTBEHHBIE U YHUKAJIbHBIC TCHBI.

BekTopsl 3Kcripeccuy U OCHOBHbIE TPEOOBAHUS HHUM.

MeTtonuueckne moaxo/Abl U MPUHILIUIIBI CO3JJaHHs] PEKOMOMHAHTHBIX MOJIEKYJI.

Ponpb nocnenoBarensuocTH LlaitH-/lanbrapHo B o6ecriedeHuu TpaHCISAIHIH.

OcHoBHble MeToab! TurupoBanus JJHK: ciirBanue no «IMOKUM U «TYIIBIMY KOHIIAM.

[Tokonenus ceKkBEeHUPOBAHUIA.

Metonsr kmaccuueckoi TP u TP B peansnom Bpemenn (pBIILIP).

Meronwt JIHK-nacnopruzatumu.



3adyeTHO-IK3aMeHAIIMOHHbIE MaTepPHaJIbl VISl IPOMEKYTOUHOM arTecTanuu (IK3amMeH/3a4eT)
IlepeyeHnb BONPOCOB 1Jisi MPOMEKYTOYHOM aTTecTaluy (IK3aMeH):

1. T'enermueckas nnxxenepus. Onpenenenue noHsaTHsa. OCHOBHBIE 3aJauul.

2. T'enermueckas uHxxeHepus. JJoCTHKEHUS U EPCIEKTUBBI.

3. MUcropus co3nanus nepoii pekomOunanTHoit JIHK. Pabots [1. bepra ¢ cotpyannkamu.

4. bwuonorndeckas 6€30MaCHOCTh ¥ T€HHAS WHXKCHEPHSI.

5. Opranmzanus OakTepuanbHOro TeHoMa. (OcOOEHHOCTHM  pacloJIOKEHUS TeHOB  Ha
OaKTepuaTbHOU XPOMOCOME.

6. OcoOEHHOCTH TPAHCKPHIILIUU U TPAHCIALUHU Y ipokapuoT. JJHK-noarcomMHubie KOMIUIEKCHI.

7. Crtpykrypa 6aKTepHAILHOTO ONIEpOHA. PerynsaTopHbie U CTPYKTYpPHBIE TCHBI.

8. IS — nsnementsl u TpaHcno3oHsl. Omnpenenenue nosstus. Ctpykrypa. Mcnonb3oBaHue B
F€HETUYECKOM KOHCTPYUPOBAHUMU.

9. TIlnasmmunel. Onpenenenne nmoHsATUs. OcOOCHHOCTH opranu3anuu wiazmuanoi JJHK

10. IMnasmuael.  Pacnpenenenwe 1o  ¢yHkumsm.  Vcmomp3oBaHHE€ B TCHETHYECKOM
KOHCTPYUPOBAHUH.

11. bakrepuodarun. VYmepennole (daru, mnpodaru. HMcmoap3oBaHHEe B~ TCHETHYECKOM
KOHCTPYUPOBAHUH.

12. T'enom sykapuot. OcobenHocTH opranuzanuu. OTIn4us OT 0aKTepUaTbHOTO TeHOMA.

13. CrpyKTypHbIE I'€HbI 3yKapHOT: BHYTPEHHS OpraHu3anusi. DK30Hbl. THTpOHBI.

14. Mexanusm craricuara PHK sykapuor.

15. TIpuHUIHMITBI CO31aHUS] pEKOMOMHAHTHBIX MOJIEKYJ. MeToIn4ecKre MOIXO0IbL.

16. OCHOBHBIE METO/IbI TTOJTYUYECHUS TEHOB JJIs1 KIIOHUPOBAHMUSI.

17. Briaenenue renoB (paximonupoBanueM xpomocomuoit JJHK u ux unentudukanus.

18. CuHTE3 TeHOB C MOMOIILI0 00paTHON TpaHCKpUNTa3bl. [IpenmyiiecTBa U HEJOCTATKHY.

19. Xumuko-(hepMEeHTaTUBHBIN CHHTE3 I€HOB.

20. IIpuHIMIBI CO3MaHUS PEKOMOMHAHTHBIX IITAMMOB.

21. OcHoBHbIE PEPMEHTHI, UCMIOIBb3YEMbIC ITPH KOHCTPYUPOBAHUH PEKOMOMHAHTHBIX MOJICKY L.
22. DHponykieasbl pectpukiuu. Homenknatypa. [lonyuenue. buonornueckoe 3HaueHue.

23. DHJOHYyKJIE€a3bl pECTPUKIMHU 2 KJIacca, X UCIOJIb30BaHUE B TEHETUYECKOM KOHCTPYUPOBAaHUU.
24. Hykineasbl, UCIOJIb3yeMble B F€HETHUECKOM KOHCTPYHMPOBAHUU IJIsi MOAU(UKAIIMM KOHIIOB
JIHK.

25. lllenouynass ¢docdaraza u mnomuHyKICOTHAKHUHA3A. VMcTOouHMKM ToydeHHs. DYyHKIINU.
[Ipumenenue 1 1esei reHeTHYECKOro KOHCTPYUPOBAHHUS.

26. TepmuHanpHasg Je30KCHHYKJIeOTUAWITpaHcPepaza. DyHKIMU, MeXaHW3M  JACHCTBUS.
Hcnonb30BaHne B TEHETUYECKOM KOHCTPYHUPOBAHUU.

27. NJHK-monumepaza-1 u dparmentr KieHoBa, crpykrypa u ¢yHkuuu. Mcmons3oBaHue B
TE€HETUYECKOM KOHCTPYHPOBAHUH.

28. PHK-3aBucumas JIHK-mmonmmepaza (oOpatnHas TpaHckpumnrtaza). CTpyKTypa M MEXaHHU3M
JEUCTBUA.

29. IHK-nmuraza. Crpyktypa ¥ ¢GyHKIMH B KiIeTKe. Mcmoiap30BaHWE B T'E€HETHYECKOM
KOHCTPYUPOBAHUH.

30. JAHK-nura3el kumedHoi nagouku U ¢ara T4. Mexanusm QyHKITMOHUPOBAHUS.

31. Drambl co3naHusl peKOMOMHAHTHBIX IITAMMOB.

32. OcuHoBHble MeTo bl turupoBanus JHK. CrimBanue no «JIMNKUM» U «TYIBIM» KOHIIaM.

33. OcnoBHble MeToab! urupoBanus J{HK. KoHHEKTOpHBIN METO U METO/ TMHKEPOB.

34. Bexropnas monekyna JIHK. Onpenenenne nonstusi. OCHOBHBIE TPEOOBaHUS, TIPEABSIBISIEMBIC
K BEKTOpY.

35. Ilpunuunsl KOHCTpYHpoBaHus BekTopHOH Mosiekyibl JIHK. Ilnazmumna PBR 322.

36. Bexkrops! Ha ocHoBe mnazmuaHoi J{HK. IIpeumymectsa R- nina3mMu kak BEKTOPOB.

37. Bexropsl Ha ocHoBe (aroBoit JIHK. IIpenmyrmecTBa u HemocTaTku. BekTopsl BHEIpEHUS U
BEKTOPBI 3aMELICHHUS.

38. Hcnonb3oBaHWE TPAHCIIO30HOB MPU CO3IAHUU BEKTOPOB.



39. Coznanue BEeKTOpPOB Ha ocHOBE (haroB. JIsmOma-dar.
40. daszmuas! U KocMU bl [IpUHIMIBI CO3/1aHUS U IPUMEHEHHE.
41. Bexkrtops! kiionupoBanusi. OcHOBHBIC TpeOoBaHUs. [IoHATHE O eMKOCTH BEKTOpA.
42. Bextopsl 3kcripeccun. OCHOBHBIE TPEOOBAaHUS K BEKTOPY IKCIPECCHH.
43. Konctpyupopanue pekomOunanTHbIX JIHK, oOecrieunBaronmx sKCIpeccHio KIIOHUPOBAHHBIX
renoB. Hyxmeoruansle mnocnenoBarensHoctn JIHK, obOecrneunBaromue TpaHCKPHUILUAIO |
TPAHCISALHUIO KIOHUPOBAHHBIX T'€HOB.
44. TIpoMOTOpBI, UCTIONb3yeMble B KOHCTpyHpoBaHuu pekoMOnHanTHbIX JIHK. X Ha3zHauenue u
kinaccudukanus. [IpenmyniecTsa u HEIOCTATKU Pa3IMYHBIX TUIIOB IPOMOTOPOB.
45. Bupnosas cneruduunocts PHK-nonmumepas. TpeOoBanus kK mpoMoToOpy.
46. CnocoObl koHCTpyupoBaHusi pekoMOuHaHTHBIX JIHK, o6ecneuynBatromme >ddexkTrnBHyO
TPAHCISALHUIO KIOHUPOBAaHHBIX T'€HOB.
47. TlocnenoBarenbHocTsh lllaitH-/lenrapHo u ee posib B 00eCriedYeHUH TPAHCIISIIHIH.
48. CnocoOwl BBeneHus pexomOuHanTHeIX JIHK B kierky-peunnuent. Tpancdopmarius.
Tpanchexmus.
49. Tpanchopmaryst KIeTOK-peIUNHEHTOB. [I0BbIIIICHHE KOMIIETEHTHOCTH KJIETOK IIPU BBEICHUH
pekomOunanTHoi JIHK.
50. OcoOEHHOCTH HKCHPECCHH TE€HOB YYXKEPOIHBIX KOPOTKOIICTIOUEUHBIX ITOJUIICHTHIOB B
OaKTepusx.
51. Coznanue peKOMOMHAHTHBIX MPOJYLIEHTOB HMHCYJIMHA (IIPOMHCYJIMHA) YelloBeKa Ha OCHOBE
Escherichia coli.
52. CozpmaHue MHUKPOOHBIX IITAMMOB - MPOAYLEHTOB MHTEPPEPOHOB UYEIOBEKA, MPAKTHUECKOE
3HauYEHUE.
53. Cxema KOHCTpYUpPOBaHHUS MPOayIeHTa anb(a-unrepdepona Ha ocHoBe Escherichiacoli.
54. Ponp  KIETKH-XO3SiMHA B PETyJHpPOBAaHWUM  dKcmpeccnu  pekomOmHaHTHRIX  JIHK.
MuKpoopranusMbl, HCIIOJIb3YEMBIE JUIsl KIIOHUPOBAaHUS Yy KEPOAHBIX TEHOB.
55. BuyTpukiieTouHBIC TPOTEUHA3bI OakTepuid. VX 3HaueHWe A KICTKU-XO3sIMHA U BIMSHUE Ha
YPOBEHB AKCIIPECCUN UYKEPOIAHBIX TEHOB.
56. Hcnonb3zoBanne TexHuku pekoMOnHaHTHBIX J[IHK mis XxpaneHus qykepoHON Te€HETHUECKOM
uHpopmanuu. [IpuHIKITEI co31aHUs OAHKOB IeHOB (KJIIOHOTEK).
57. Cuctema CRISP-CAS 3ammtel Oaktepuii oT (aroB. [lepcreKTHBBI HCIIOIB30BAHUS IS
KOPPEKLIMH FEHOMOB.

Kpurepun oueHuBanus pe3yibTaToB 00y4eHUst

OHCHKa KpI/ITepI/II/I OLICHMBAHUA 110 3K3aMCHY

OLICHKY  «OTJIMYHO»  3aCHIy’KMBAa€T CTYACHT, OCBOUBIIHIA 3HaHusA, YMCHUA,

Beicokuii ypoBeHb KOMIICTCHI[MA M TEOPETHYCCKUI MaTepuan 0e3 mpoOesioB; BHINOJHUBIIMA BCe

«5» 3a/IaHusl, PEIYCMOTPEHHbIC YICOHBIM IUIAHOM Ha BBICOKOM KadeCTBECHHOM YPOBHE;

(om4HO) [PAaKTHYECKUEe HABBIKA HPO(ECCHOHATBHOIO MPUMEHCHHS OCBOCHHBIX 3HAHMUIA
c(hOpMHUPOBAHBI.

OLICHKY «XOpOLIO» 3aCIyKUBACT CTYACHT, IMPAKTUYCCKU IOJIHOCTHIO OCBOUBIIHI

Cpenuuil ypoBeHb .
3HAHUS, YMEHHS, KOMIIETCHIIMA M TEOPETHYECKUH MaTepuai, y4eOHbIe 3alaHus He

«»
(xopoumo) OLIEHEeHbI MAKCUMAJIbHBIM YHCJIOM 0aJUIOB, B OCHOBHOM C(OPMHUPOBAJ MPAKTHUECKHE

XOpOLI

P HaBBIKH.
IToporoBelii ypoBeHb OIICHKY «YIOBJICTBOPUTEIHHO» 3aCIy)KHBAET CTYICHT, YaCTHYHO C mpoleraMu
«3» OCBOUBIIHMY 3HAHUS, YMCHHUs, KOMICTCHIIMH U TCOPCTUYCCKUII MaTepuai, MHOTUE
(yRoBIETBOPHTENBHO) y4eOHbIe 3aJaHus JTHO0 He BHIIIOIHIII, THO0 OHH OLIEHEHBI YUCIOM 0aJUIOB OJIM3KUM
K MHHUMaJIbHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKK HE CHOPMUPOBAHBI.

MuHHUMAaTBHBIH OLICHKY «HEYJOBJICTBOPUTEIBHO» 3aCily)KHBAeT CTYICHT, HE OCBOMBIINI 3HAHUS,
YPOBEHD «2» YMCHUS, KOMIICTCHIIMM ¥ TEOPCTHYCCKHI MaTepual, ydcOHbIC 3alaHusl He

(HEYNOBJICTBOPUTENBHO) | BLIMOTHHII, IPAKTHYECKHE HABBIKM HE CHOPMUPOBAHBL.

OueHouHBIE CpeACTBA JJIsl MHBAJIMIOB M JIMI C OrPAHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO()U3UYECKUX OCOOCHHOCTEH.



— npyu HeO0OXOAMMOCTH MHBAJIHIAM U JIMIaM C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI
MPEIOCTABIACTCS TOTIOJIHUTEIBHOE BpeMs JJIsl IOATOTOBKM OTBETA HA HK3aMEHE;

— NPY TPOBEJCHUU TPOIEAYPHl OLICHUBAHHS PE3yJIbTATOB OOYUYCHHS WHBAJIHIOB W JIUI] C
OTpaHUYEHHBIMU BO3MOXXHOCTSIMHM 37I0POBbS IPEAYyCMAaTPHUBAETCS HCIOJIb30BAHUE TEXHUYECKHX
Cpe/CTB, HEOOXOAMMBIX UM B CBSI3H C MX HHIUBHYyaJTbHBIMH OCOOCHHOCTSIMU;

— pyu HEOOXOAUMOCTH JUId 0Oy4aroIIMUXCs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 310pPOBBSI U
WHBAJINIOB TPOIIEypa OLICHUBAHHS PE3YJIbTaTOB OOYYEHUS 110 TUCIUITIIHHE MOXKET MPOBOIUTHCS B
HECKOJIBKO 3TaIloB.

[Ipoienypa oOlEHUBAaHUS pPE3yAbTaTOB OOYYECHHS HWHBAJIUAOB M JIMI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU  3JI0POBbSI 110 JHMCLUUIUIMHE (MOIYIIO) TMpelyCMaTpUBaeT MpeloCTaBICHNUE
uHbopManmu B (GOpMax, aJaNTUPOBAHHBIX K OTPAHWYCHUSM HX 3J0POBbS W BOCIPHITHS
uHpOpMaLUH:

JUis U1 ¢ HApyIICHUSIMH 3PEHUS:

— B Ie4aTHOM (hopMe yBETMUYEHHBIM MPU(TOM, — B (hOpPME FIEKTPOHHOTO IOKyMEHTA.

JUiist U1 ¢ HApyIIEHUSIMA CITyXa!

— B IieyaTHO (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMHA OTIOPHO-IBUTATEIILHOTO arnapara:

— B TieyaTHOM (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa 00YJatOIIIXCS.

5. Ilepeyennb yueOHOM JauTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTH
5.1. YyeOnas uteparypa
1. HaI‘.H}II[HaH 6HOT€XHOHOI‘I/IH n TCHETNYCCKas HUHXXCHCPUSA =

Taschenetlasderbiotechnologieundgentechnik : [yae6noe moco6ue] / P. lImun ; mep. ¢ Hem. A. A.
Bunorpanosoii, A. A. Cuntommza ; noxa pea. T. I1. Moconosoii, A. A. CuntommHa. - Mocksa :
BMHOM. JlaGopatopust 3Hanuii, 2014. - 324 c. : - ISBN 9785947747676.

2. lenxynos, C. H. I'enetnueckas nmxenepus : yueoHoe nocodue / C. H. lllenkynos. — U3z,
4oe, ctepeot. 3-My. — HoBocubupck : Cubupckoe yHHBEPCUTETCKOE M31aTenbcTBo, 2010. — 514 c. :.
— ISBN 978-5-379-01064-5—-URL.: https://biblioclub.ru/index.php?page=book&id=57527

3. buoTtexHoorns: y4eOHHUK U TPAKTUKYM 71 By30B / o peaakuueit H. B. 3arockunoii, JI.
B. Hazapenko. — 4-e u3zn., ucnp. u gon. — Mocksa: U3narenscto FOpaiit, 2024. — 384 c¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-16026-0. — URL: https://urait.ru/bcode/543823

4. 3arockuna, H. B. Dxonoruueckas OMOTEXHOIOTHUS : Y4eOHUK U IPAKTUKYM U1 By30B / H.
B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3narensctBo IOpaiit, 2024. — 99 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-16030-7. — URL: https://urait.ru/bcode/544771

5. Herpycos, A. M. Dxonorus MUKpOOPTraHU3MOB : Y4eOHUK 11 6akanmaBpos / A. U.
Herpycos ; otBercTBennsii penaktop A. M. HerpycoB. — 2-e uza. — Mocksa : U3parenscTBo
FOpaiir, 2022. — 267 c. — (bakanasp. Akagemudecknii Kypc). — ISBN 978-5-9916-2734-4. —
Texkcr : snexTponHbIi // Obpa3zoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952

6. 3arockuna, H. B. T'enernueckas uHxeHepus : y4eOHUK M MPaKTUKyM i By30B / H. B.
3arockuna, JI. B. Hazapenko. — Mocksa: UznarensctBo FOpaiit, 2023. — 118 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-16029-1. — Tekcr : anexkTpoHHBIH // OOpazoBarenbHas
mnatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530292

J1st ocBOEHMSI TUCIMIIMHBI HHBAIUAMHU U JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3I0OPOBBSI UMEIOTCS U3/1aHUS B IEKTPOHHOM BUJE B AJIEKTPOHHO-OMOINOTEYHBIX CUCTEMAX
«JIanp» n «fOpaitm».



https://biblioclub.ru/index.php?page=book&id=57527
https://urait.ru/bcode/543823
https://urait.ru/bcode/544771
https://urait.ru/bcode/508952

5.2. [lepuonnyeckasi Jureparypa

Poccun

Hazpanne u3nanus Tlepuoguuanoct Mecto 3a KaKue TOoJIbl XPaHUTCS
b BBIXOJA (B XpaHCHUS
ro)
buonorus. PedeparnBHbrit 12 PX 1970-2020 Nel-2
xxypHasr. BUHUTU
Bbuooprannueckast xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)
broxumus 12 g3 1944-45, 1947 — 2018 (1mosyr.)
T'enernka 12 g3 1965- 2016, 2017 Ne 1-6
JKypHan MEKpOOHOJIOTHH, 6 g3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6
SMUASMUOJIIOTUU U ,2020-
MMMYHOOHOJIOTHU
JKypnan o61et 6MoI0THu 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3aluTa OKpysKarolei cpesl B 43 2008 Ne7-12,2009- 2012, 2013 Ne 7-12,
HeTera3oBoM KOMILIEKCE 2014-2015,2017 Ne 1-3
N3eectust BY3o0B CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kaskasckoro pernona. Cepus:
EcTecTBeHHBIC HAyKH
Wzeectus PAH (o 1993 1. 6 43 2009-2018 (1 momyr.)
M3eectust AH CCCP). Cepust:
buonoruueckas
Hcnonb3oBanue U oxpaHa 12 q3 2008-2017 Ne 1-2
NPUPOHBIX pecypcoB B Poccun
Mukpobuonorus 6 g3 2009-2018 Nel-3
MouekymsipHast OUOTIOTHS 6 g3 2008-2016,2017 Ne 1-3
[puknagnas OHOXUMUS U 6 g3 2008-2013,2014 Ne 1-5, 2015- 2016,
MHKpPOOHOJIOTHsI 2017 Ne 1-3
Ycenexu coBpeMEeHHOH OHoJIoTHH 6 g3 2008-2017
DKoJorus 6 g3 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 q3 2003-2012
DKOJIOTHUS ¥ IPOMBIIIIIEHHOCTh 12 43 2008-2017

1. Bassr mnanaeix komnaaun « ABUCy https://eivis.ru/
2. Dnexrponnas 6nbamoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJ/Ie COBpeMeHHbIe NPodeccHoHaIbHbIE 0a3bl JTaHHBIX U
HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Inekmponno-ouonuomeunvie cucmemot (36C):

1. O6pazoBarenshas margopma «FOPANT» https://urait.ru/
2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.Jlanbook.com

Ilpogheccuonanvuwvie d6azvt 0annvix
1. BuptyansHblii untanbHbii 3ai1 Poccutickoit rocymapcrBennoi 6uomunorexu (PI'D)

https://1diss.rsl.ru/

2. HarmonanbHas 31eKTpoHHas oubnuoreka https://rusneb.ru/

3. Hayunas snexrponnas 6uomuoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/
4. TomHOTEKCTOBASI KOJUIEKLIUS >KypHaioB Ha ruiatdopme PLIHU (OnekrponHbie Bepcuu

HayuyHbIX )KypHasoB PAH) https://journals.rcsi.science/
5. Ilpe3unentckas oubdnmuorexka uM. b.H. Enpriuna https:// www.prlib.ru/

6. YauBepcuterckas nuapopmannontas cucrema POCCUS (YUC Poccust) http://uisrussia.msu.ru
7. Kypuans! uznarensctsa Wiley https://onlinelibrary.wiley.com/



https://eivis.ru/
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http://www.elibrary.ru/
https://journals.rcsi.science/
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http://uisrussia.msu.ru/
https://onlinelibrary.wiley.com/

8. [TomaOoTeKCcTOBasA KOowtekinsa KHUT eBookCollections uzgarensctsa SAGE Publications
https://sk.sagepub.com/books/discipline

9. Nonnotekcropas kosekius kHUr EBSCO eBook (mmy6una apxusa: 2011-2023 rr)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/,https://www.nature.com/

11. Questel. bazagannbix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. b/] Academic Reference
https://ar.oversea.cnki.net/

13. ITonHOTEKCTOBBIE apXUBBI BEYILNX 3allaHbIX HAy4YHbIX XKYpHaJI0B Ha Poccuiickoii
matdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpasounsvie cucmemul

1.KoncynpsranT [lnroc - cipaBovHas mpaBoBasi cucTeMa (JIOCTYII 1O JTOKAIBHOU CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcul c60000n020 0ocmyna

1. KubepJlenunnka http://cyberleninka.ru/;

2. AMepukaHcKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. Jlexktopuym TB - Buneonekunu Beayumx jJekropoB Poccun http://www.lektorium.tv/

4. Freedom Collection — mogHOTEKCTOBAsE KOJUIEKIUS IEKTPOHHBIX KYypHAJIOB U3/1aTEIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuCTEpCTBO HAyKH | BhICIIEro oOpa3oBanus Poccuiickoit @enepamnmu
https://www.minobrnauki.gov.ru/;

6. denepanpHbIii moptan "Poccuiickoe oopazoBanuehttp:/www.edu.ru/;

7. Ilpoext ['ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna
"O6pazoBanue Ha pycckom"https://pushkininstitute.ru/;

8. CpaBouHO-H(pOPMaMOHHBIN mopTan "Pycckwmii si3b1k"http://gramota.ru/;

9. CnoBapu u sHmkIIoneanu http://dic.academic.ru/;

10. OGpazoBarenbHbIil mopran "Yyeba"http:// www.ucheba.com/.

Coocmeennbvie 31eKmpoHnnble odpazosamenvhoie u ungpopmayuonnsle pecypcot Kyol'yY

1. OnexTponHbId kKaranmor Hayunoit 6ubnumorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6nbamoTeka TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITas cpena MoayIbHOTO AuHaMu4yeckoro odyuenus: KyoI'V https://openedu.kubsu.ru/
4. baza y4yeOHBIX TUTAaHOB, YI4EOHO-METOINYECKUX KOMIUICKCOB, ITyOJUKAINi M KOH(epeHIIHiA
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIN apxuB nokymeHToB KyOI'Y http://docspace.kubsu.ru/

6. MeTonnueckne yKazaHusi Uil OOy4aKOIIMXCS MO OCBOCHHMI) JUCHUILIMHBI (MOMYJIA)

Jlekuus:
Pabora Ha nmekuuu SIBISETCS OYCHb BAKHBIM BUIOM CTYACHUYECKOW JEATEIbHOCTH JJISi W3YYCHUS
OUCHUIUIMHBL, T.K. Ha JIEKIMM MPOUCXOIUT HE TOJbKO COOOLICHHE HOBBIX 3HAHWW, HO U
cUcTeMaru3anus U 000OIIeHNe HAKOIUICEHHBIX 3HAHUH, (OPMHUPOBAHHE HA UX OCHOBE HJICHHBIX
B3MJISAJIOB, YOCKICHHIA, MHUPOBO33PCHHUS, PAa3BUTHE IIO3HABATEIBHBIX U TPOdECcCHOHAIBHBIX
WHTEpEeCOB. JIEKTOp OpPHEHTHPYET CTYIACHTOB B ydeOHOM Marepuaie. KpaTkwe 3amucu JeKImid
(KOHCTIEKTUPOBAHKE) TOMOTAET YCBOUTH Marepual.
Hanucanue KoHCIEKTa JIKIMI: KPaTKo, CXeMaTHUYHO, MOCIEN0BATEIbHO (PUKCHPOBATH OCHOBHBIC
MIOJIOKEHUSI, BBIBOMBI, (HOPMYTUPOBKH, OOOOIIEHHUS; MMOMEYAaTh Ba)XHBIE MBICIH, BBIACIATH
KJIIOUEBBIE CJIOBA, TepMUHBL. KOHCIEKT myuliie moapasfensTh Ha MyHKTHI, maparpadbl, codmtonas
KpacHyro cTpoky. [lpuHImmmansHbie MecTa, ompeaeneHus, (GopMynsl CleayeT CONMpPOBOXKIATh
3aMEYaHMSIMU: «BAXKHO», «0CO00 BaXKHOY, «XOPOILO 3alIOMHUTDY U T.II. WX MOAYEPKUBATh KPAaCHOU
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pyukoii. [lenecoobpa3no pa3paboTarh COOCTBEHHYIO CUMBOJIMKY, COKPAIIICHUSI CJIOB, YTO TTO3BOJIUT
CKOHIIEHTPHPOBATh BHUMAHHNE HA BAKHBIX CBeleHUAX. [IpociaymmBaHue U 3aUCh JEKIIUA MOXXHO
MIPOU3BOMTH ITPH MOMOIIA COBPEMEHHBIX YCTPOUCTB (IUKTO(OH, HOYTOYK, HETOYK U T.11.). PabGoTas
HaJI KOHCIIEKTOM JICKIIHIA, BCET/Ia CIIeIyeT UCTIOIB30BaTh HE TOJIBKO YUYEOHUK, HO H Ty JINTEPATypYy,
KOTOPYIO JIOIOJHUTEIBHO PEKOMEHAOBAN JIEKTOp, B TOM YHCIE TEPUOAMYECKUE H3IAHUS
COOTBETCTBYIOIIECH HAaNpaBiIeHHOCTH. [lo pe3ynbraraM paOOThl C KOHCHEKTOM JICKIIHU CIIEIyeT
0003HAYUTh BONPOCH, TEPMHUHBI, MaTepHaj, KOTOPbIM BBI3BIBACT TPYAHOCTH, INOMETUTH U
TIOTIBITAThCSl HAWTH OTBET B pPEKOMEHIyeMoi nuteparype. Ecim camocTosTenbHO HE yaaercs
pa3o0paTbcst B Marepuase, HeoOXoauMo chOpMyIUpPOBaTh BOIPOC M 3a4aTh IPENoAaBaTeNlio Ha
KOHCYJIBTAllUM, HAa OOIIEHUU B KOHTAKTHBIC Yachl. JIGKIIMOHHBIM MaTepuan sBIsSeTcs 0a30BBIM, C
KOTOPOTO HEOOXOIMMO Ha4aTh OCBOCHHUE COOTBETCTBYIOIIETO pa3/iena Wi TeMbl. [I1an moarotoBku
K JICKIHH:

—03HAKOMUTbHCSI C TEMOMU JIEKIIUU
—03HAKOMUTHCS € MPETI0KEHHBIMH BOIIPOCAMHU
—HU3Y4YUTh COOTBETCTBYIOIINI MaTepra

—O03HAKOMUTHCS C JIUTEPATypOil IO TeMe

IIpakTnyeckune padoTnl

B mpomecce moarotoBku K MpakTUYECKOM paboTe HEOOXOMMMO O3HAKOMHUTBCS C paboueid
MPOrpaMMOil TMCHUIUIMHBI, TEMaMU U IJIaHAMH MPAKTUYECKUX 3aHATHH, yaenss oco00oe BHUMaHNE
LEJISIM U 3a/ladyaM, CTPYKTYpe M COAEPKaHUIO JUCHUUIUIMHBL, TPOBECTH aHAJIU3 OCHOBHOM y4eOHOU
JUTEpaTyphl, MOCJIE 4Yero padoTarh ¢ PEKOMEHIIOBAHHOHW OMOTHHUTEIBHOU nuTeparypoi. [lpm
YCTHOM BBICTYIUICHHUU IO KOHTPOJIBHBIM BOIIPOCAM IMPAKTUYCCKOIO 3aHATHUA HYXKXHO HU3JIaraTb (He
YUTaTh) MaTepHall BhICTyIUIEHUs cBOOOnHO. HeoOXxoqmmo KOHIIEHTpUpPOBaTh CBOE€ BHUMAaHHE Ha
TOM, UYTO BBICTYIIJICHHUC 06paLueH0 K ayAUuTOpPUH, a HC K ITPCTIOAaBaTCIto, T.K. 3TO 3HAYUMBIA aCIEKT
HpO(bGCCI/IOHaJIBHBIX KOMHGTGHHHﬁ. ITlo oxoHuanuu MPAKTHYCCKOTO 3aHATHA CICAYCT IMMOBTOPUTH
BBIBOJIbl, CKOHCTPYHpPOBaHHbIE B XOJI€ YCTHOTO OIpOCa, MPOCJIEIUB JIOTUKY HMX IOCTPOCHHUS,
OTMCTHUB IIOJOXKCHHA, JCKAIIUC B UX OCHOBC. I[JIH 9TOT0 B TCUCHHUC OIIpOCa APYIrUxX yHdallluXCsa
cleqyeT JenaTh noMeTku. boree Toro, B cirydae HETOUHOCTEH U (UJIM) HETIOHUMAaHUS KaKOTro-I11u00
BOMpOCA MPOMIEHHOrO MarepHuana cjieayeT oOpaTUThCs K TMPENoAaBaTeNio sl MOJy4YeHHUs
HEOOXOMMOW KOHCYJbTAllUM W Pa3bsICHEHUS BO3HUKIIEH cuTyanuu. Cxema MOATOTOBKU K
MPaKTUYECKUM paboTam:

—O03HAKOMHTHCS C TEMOM, IIENBIO U 3a/1a9aMu PabOThHI

—PpaccMOTPETh MPEAIOKEHHBIC BOTIPOCHI

—HM3Y4YUTh JIEKIMOHHBIA MaTepua, OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY

—03HAKOMHTHCS C3aTAHUSIMH U XOJIOM WX BBITTOTHEHUS

—03HAKOMHTHCS ¢ 000PYIOBAHUEM 3aHSTHS

—BBITIOJIHUATH 33JJaHHSI B COOTBETCTBHUH C XOJIOM PabOTHI

—MMICHbMEHHO 0()OPMHUTH BHITIOTHEHHYIO paboTy

—TIIOJIBECTH UTOT M C/EJaTh CTPYKTYPUPOBAHHBIC BHIBOJIBI

CamocrosiTesibHas paboTa

CaMocrosiTenbHasi paboTa CTYACHTOB IUCIUIUIMHE OCYIIECTBISIETCS C IENbI0 yrTyOneHus,
pacimpeHusi, CUCTEMaTW3allid H  3aKpeIUICHHWs] TOJYYCHHBIX TEOPETHUECKUX 3HaHWM,
dbopMupOBaHUs YMEHUH HCIOJIB30BaTh JOKYMEHTAIWIO U CICHHUAIBHYIO JHUTEpPaTypy, Pa3BUTHUS
MO3HABATENILHBIX CIIOCOOHOCTEH M AaKTHBHOCTH, a TaKke (OPMHPOBAHUS CaMOCTOSTEIHHOTO
MBINUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHHIO M CaMOpPEAIU3AIlHH,
pa3BUTHUS UCCIIEAOBATEIbCKUX yMeHuH. [lepen BBIONHEHWEM CAaMOCTOSTENBHONW PadOTHI

HEOOXOIMMO YETKO MOHMMATh LENHM U 3a7a4d pabOThl, CPOKH BBIIOJIHEHUS, OPUEHTHPOBOYHBIN
00beM, OCHOBHBIE TPeOOBaHUS K pe3ysibTaraM paOdoThl, KpUTEPUU OIICHKH. BO BpeMsl BBIIOITHEHUS



CaMOCTOSITEIbHOW paloThl MpernojaBaTeb MOXET NPOBOAWTH KOHCYJIbTanuu. KoHTpoib
PE3yNIBTaTOB CAMOCTOSTEIIbHOM Pa0OThI CTYAEHTOB MOXKET OCYLIECTBISATHCS B MTMCbMEHHOMN, YCTHOM
WU CMENIaHHOW ¢dopMe, ¢ TIPEACTABICHHEM NPOAYKTa TBOPYECKOW NESITEIBHOCTH CTylAeHTa. B
KagecTBe (GOpM W METOAOB KOHTPOJS CaMOCTOSATEIbHON pabOThl CTYIEHTOB MOTYT OBIThH
HCIIOJIB30BAHbI CGMI/IHapCKI/Ie 3aHATHUA, KOJIJIOKBI/IYMBI, 3a4€CTHhI, TGCTI/IpOBaHI/Ie, CaMOOTYCTHI,
KOHTPOJIbHBIE pab0ThI U 1p. KpuTepusiMu O1ieHKH pe3ybTaTOB CAMOCTOATEIIBHONU PabOTHI CTYICHTa
SBJISIIOTCS: YPOBEHb OCBOCHHUS CTYJCHTOM y4eOHOTo MaTepHalia; yMEHHs CTYJIEHTa HCIOJIb30BaTh
TEOPETHUYECKUE 3HAHMSI TTPH BBHIMOTHECHUH WHIMBUIYaTbHBIX 33JJaHU; 000CHOBAHHOCTb M YETKOCTh
U3JI0KEHUS OTBETa; 0OPMIICHHE MaTepuaa B COOTBETCTBUH C TPEOOBAHHUSIMHU.

II;maH moAroTOBKHU:

—HU3y4YUTh COOTBETCTBYIOLIUH JICKIUOHHBIA MaTepuall
—HU3y4UTh OCHOBHYIO JINTEPATYpPy I10 TEME
—HU3y4UTh JONOJHUTEIBHYIO JIUTEPATYPY 110 TEME

—O(bOpMI/ITI: BBITIOJTHCHHY IO pa60Ty NMHUCbMCHHO WJIM B BHUJAC NPC3CHTAIIMU B 3aBUCUMOCTH OT
3aJaHusA

—cJIeNaTh CTPYKTYPUPOBAaHHBIC BHIBOJIBI

IToaroroBka K 3K3aMeHy

[Ipu momroroBke K dK3aMEeHYy HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIIEKTHI JICKIHA, pabodyro
pOrpamMMy TUCIUILTIHBI, HOPMATUBHYIO, y4EOHYIO U PEKOMEHIYEMYIO JINTEpaTypy.

OCHOBHOE B ITOJTOTOBKE K Cllaue 3K3aMEeHa — 3TO TIOBTOPEHUE BCETO MaTepHala AUCIUILTHHBI, 110
KOTOPOMY HEOOXOIMMO CAaBaTh 3k3aMeH. [Ipu moAroroBke Kk caade sK3aMeHa BeCh 00beM paboThI
HY)XHO DPAaclpeessiTh paBHOMEPHO IO JHSM, OTBEJACHHBIM Il TOATOTOBKH, KOHTPOJIMPOBATh
Ka)XIbIid IHb BBITIOJIHEHIE HAMEUEHHOW paboThI. B mmepro moaroToBKy K 3K3aMEeHY CTYJICHT BHOBb
oOparaeTcst K yxe u3yudeHHOMY (TpoiiieHHOMY) yueOHOMY Marepuanty. [lonrotoBka BKIIOUaET B
ceOst TpH 3Tama: caMOCTOsITeNIbHAS PadoTa B TEUCHUE CEMECTPA; HEMOCPEICTBEHHAs ITOJITOTOBKA B
THYW, TPEIIISCTBYIONINE HK3aMEHY II0 TeMaM Kypca; IOATOTOBKAa K OTBETy Ha 3a/aHuf,
cozieprkamuecs B Omierax. Jk3aMeH MPOBOAUTCS 10 OUJIETaM, OXBATHIBAIOIIIMM BECh PO ICHHBIN
MaTepHal JIUCHUILTIHBI, BKIIIOYask BOTIPOCHI, OTBEICHHBIC ISl CAaMOCTOSTEIBHOTO M3ydeHus. s
YCHEIIHON cauu yKa3aHHbIe B pabodeil mporpamme (GopMHpyeMble KOMIIETEHIIMU B PE3yibTaTe
OCBOEHWSI TUCIMILIHHBI JOJDKHBI OBITH MPOJAEMOHCTPHPOBAHBI.

JIJist yCHeTTHOM C/1auu 3K3aMeHa CTYICHTHI JJOJDKHBI TIOMHUTH CIIEIYIOIIee:

— K OCHOBHBIM TOHSTHSIM U KaTErOpUsSM HY)KHO 3HATh OINpPEAETCHUS, KOTOpble HE0OX0aMMO
MOHUMAaTh M YMETh MOSCHSTH, MPH TOATOTOBKE K IK3aMEeHY TpeOyeTcsi MOMUMO JIEKIIMOHHOTO
MaTepuaia, MPOYUTaTh €IIe HECKOIBKO YUCOHHKOB MO TUCIUIUIMHE, JOMOTHUTEIBHBIE HICTOUHUKH,
MIPEUIOKEHHBIC IS M3YYEHUS B CIHCKE JINTEPATyphbl, CEMHHAPCKUE 3aHSATHS CIOCOOCTBYIOT
MOJTYYCHHIO 00Jiee BBICOKOTO YPOBHSI 3HAHUH M, KaK CIEICTBUE, OTYYCHHE K3aMCHA;

— TOTOBUTHCS K DK3aMEHY HY)KHO HAUMHATH C TICPBOI JICKIIMU ¥ CEMUHApPA, a He BBIOMPATh TaK
HA3BIBAEMBIN «IIITYPMOBOW METOI», IPH KOTOPOM MaTepuai 3aKpeIuisieTcs B MaMSITH 32 HECKOJIBKO
MOCIIEIHUX YacoB W JHEW mepen 3adeToM. [Ipu ONeHMBaHWM 3HAHWN CTYIECHTOB MpPENOJaBaTellb
PYKOBOJZICTBYETCS, IPEKIE BCETO, CIICAYIONIMMU KPUTEPUSIMU: MPABIIILHOCTH OTBETOB Ha BOITPOCHI;
MOJTHOTA W JIAKOHHYHOCTh OTBETA; CIIOCOOHOCTh TPaBUIBHO KBAIU(DUIUPOBATH (AKThI U
00CTOSITEIhCTBA, AaHATM3UPOBATh CTATUCTUYCCKUE JAHHBIC; OPUEHTHUPOBAHUE B INTEpAType; 3SHAHNE
OCHOBHBIX MpoOieM y4eOHON IUCIMIUTUHBL, TOHUMAHUE 3HAYMMOCTH Y4eOHOW TUCIUIUIMHBI B
CHCTEME; — JIOTHKA U apryMEHTHPOBAHHOCTh M3JIOXKEHUS; KYJIBTypa OTBeTa. TakuM 00pazoM, mpu
MIPOBE/ICHUH K3aMEHa MPEIoaBaTellb yAeIsIeT BHUMaHHE HE TOJBKO CONEP)KAHHWIO OTBETA, HO U
(dbopMe ero U3NIoKEHUSI.

IoaroroBka nmpe3eHTalMi:

—3HAKOMHUTHCS C TEMOH, LIENBIO U 33a9aMu

—COCTaBUTD IIJIaH NPC3CHTAMU COTTIACHO OCBOCHHOMY TCOPCTUYCCKOMY MaTcpuaily



—HpPOU3BCCTU IOHUCK B JICKIMOHHOM Marcpualic, OCHOBHOH U I[OHOJIHHTGJIBHOﬁ JIATCPAaTypC
(hakTHYeCKOTO MarepHralia o TeMe

—TPOU3BECTH MOUCK WIUTIOCTPATUBHOTO MaTrepuaia B CETH "MHTEpHET"

—COCTaBUTh MPE3EHTAIMIO IIPU MOMOIIIH crieruain3upoBadHoro [10

—COCTaBUTh JOKJIAJ] M0 WILTIOCTPATUBHOMY MaTepuaity Ipe3eHTaluu

—OTpPENEeTHPOBATh MPE3CHTALINIO TIEpe/T Cadei

B ocBoeHuu AUCHUIINIMHBI UHBAJIUAAMU U JIMIAMU C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU3OOPOBbHS
0OJIBIIIOE 3HAUECHHE UMEET MHANBHUIYyallbHAs ydueOHas paboTa (KOHCYJIbTAIlUN) — JOMOJHUTEIIBHOE
pa3bsiCHEHHE y4eOHOro MaTepurara.

WuauBuyanbHbIE KOHCYJIBTAAN 110 MIPEAMETY SIBJSIFOTCS BaXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIHM
HHIUBUAYAJIU3allun O6y‘I€HI/I$I )41 YCTAaHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTaKTa MCKAY
npernojaBaresieM u 00y4YaroluMCsl MHBAJIHIOM WM JIUIOM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI.

7. MaTepuaJIbHO-TEXHHYECKOe o0ecneyeHue o JUCHUIINHE (MOIYJII0)

ITo Bcem BuaaM y4eOHOH IEATEIBLHOCTH B paMKax JUCHUIUIMHBI HCIOJB3YIOTCA ayIUTOPHH,
KaOWHETHI M J1a0OpaTOpHHU, OCHAIICHHBIE HEOOXOAMMBIM CIICIIHATM3UPOBAHHBIM U J1a00pPaTOPHBIM
000pyIOBaHUEM.

HammenoBanne crieniuanrbHBIX OCHAaIIeHHOCTh CHEeHAaIbHBIX [lepedeHp MUIICH3NOHHOTO
TIOMELICHUH MOMELIEHUH IPOrpaMMHOT0 00ecneYeH s
Y4eOHbIe aymuTOPUU IS Mebens: yueOHas meOenb Microsoft Windows
NIPOBEIEHUS 3aHATHI JeKunoHHOTOo | TexHuuyeckue cpeacTBa 00y4eHHs: Microsoft Office
THTA SKpaH, IPOCKTOP, KOMITBIOTEP
Y4eOHbIe aynuTOPUU IS Mebens: yueOHas meOenb Microsoft Windows
MIPOBEZICHHS TA0OpaTOpHBIX pabot. | TexHWYEecKHe cpencTBa 00ydICHUS: Microsoft Office
Jlabopatopust 412, 414 SKpaH, IPOCKTOP, KOMIIBIOTED
Oo6opynoBanue:1adbopaTopHOE
MHUKpPOOHOIOTHIECKOE 000PYI0BAHHE

JJis1 caMOCTOSITENIbHON pabOThl 00yYAIOIINXCS MPETyCMOTPEHBI TTOMEIICHHSI, YKOMIUIEKTOBAHHBIC
CHEIMAM3UPOBAHHON MeOeNbl0, OCHAICHHBIE KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO
nonkIroUeHus K cetn «MHTepHEeT» U 00ecreYeHrneM J0CTyIa B 3JIEKTPOHHYI0 HH(GOPMAIMOHHO-
00pa30BaTeNbHYIO CPEely YHUBEPCHUTETA.

HaumMmeHoBaHne noMeleHuin 1ist OCHAIIEHHOCTH TTIOMEIEHUH IS IlepeueHp MUIIEH3UOHHOTO
CaMOCTOATEBHON pabOThI CaMOCTOSITEIbHON pabOThI 00YJAIOIINXCS |  MPOTPaMMHOTO 00ECTICUSHHSI
00yJaromuxcst
IMomemenue st camocTosaTeNnbHOM | Mebenb: yueOHas Mebenb Microsoft Windows
pabotel oOy4aronuxcs (uutanbHblil | Komimiekr crienmanmsupoBanHoi Mebemnn: | Microsoft Office
3aj1 HayuHoit On0aMoTeKu) KOMITbIOTepHBIE  cTONBl  OOOpyaoBaHME:

KOMIBIOTEPHAS TEXHHUKA C TIONKIIOUYCHHEM
K HWH()OPMAIIMOHHO-KOMMYHHKAITHOHHON
cetm «UVHTepHET» W IOCTyIOM B

ANIEKTPOHHYO uH()OPMAIHOHHO-
00pa3oBaTebHYI0 cpeny
o0Opa3oBareibHO  OpraHu3almu, BeO-
KaMephl, KOMMYHUKAIIHOHHOE

o0opynoBaHue, 00CCICUNBAOIIEE JOCTYII
K CeTH MHTEPHET (TIPOBOJHOE COEAUHEHHUE
u  OecrnpoBOJHOE  COEIUHEHHE 10
TexHonorun Wi-Fi)
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