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1 Hesu u 3aga4n U3y4eHUsI AUCUMIIIMHBI (MOXYJISA).
1.1 llean ocBoeHNs AUCUHUILJINHDI.

Lenbto ocBoeHust auctMIUiMHbl "['eHeTmueckas WHXeHepHs Oakrepuil" sBIseTcs
dbopMHUpOBaHHE Y CTYIAEHTOB OOmEenpodecCHOHaNbHBIX, a TakXke MNpodhecCHOHaTbHBIX
KOMIIETEHIIMM B IIPOU3BOJCTBEHHOW, MOHUTOPUHIOBOM M HCCIIEOBATEIbCKOMN EATENBHOCTH, a
TaKXe aHaJn3 (yHJaMEHTAIbHbIX 3HAHUM, HAIPABJICHHBIX HA PACHIMPEHHE NPEACTaBICHUN 00
OCHOBHBIX METOJIaX U BO3MOXKHOCTSIX T€HETUUECKON MH)KEHEPUH Ha IPUMEPE MPOKAPHOT.

Jlnst  BBICOKONIPO(ECCHOHANBHONW  TOATOTOBKM  BBIMYCKHHKAa Kypc  «l'eHeTHueckas
UH)KEHepusi OakTepHil» BakeH M YyIIyOJEHHOTO TIOHUMaHUS CTYACHTaMH-OMOJIOraMu
NPUHIUIIOB OPTaHU3allMK U (QYHKIIMOHHUPOBAHUS MUKPOOHOI KileTKu. [ eHeTnueckas MHXeHepus
OaKkTepuii TeCHO CBsi3aHa C MOJIEKYJIpHOW Ouosorued, ¢usnonoruet u OuOXUMHUEH
MHUKpPOOPTaHU3MOB.

BaxHOCTh CBSI3W TEHETHYECKOM OpraHM3alud MHUKPOOHOH KIETKHM U e€ (YHKIIHH,
HE00X0IMMOCTh NMOHUMAaHMsI OCHOBHBIX HPUHIMIIOB M MYTEH, a TakkKe TOYEK MPaKTHYECKOTO
IPUMEHEHHS ONpEleNsieT AaKTyalbHOCTb H3Y4YCHMs JWCLMIUIMHBI B paMKax JaHHOMU
OakajaBpCKOW MPOTrpaMMBI.

1.2 3agauy JUCHUILINHEI.

3aaur OCBOCHUS TUCIUIUTHHEI — COPMHUPOBATH Y CTYACHTOB:

— c(hOpMHUPOBATH Y CTY/ICHTOB:

6a30Boe MbIIUICHHE, 00eCTIeUnBAIONIee MPEACTaBICHUsI 00 0COOEHHOCTSIX CTPYKTYpPHO-
(GYHKIIMOHATBLHOM OpraHU3allid TEHOMOB TIPO- M 3YKapuOT, (aros;

CIOCOOHOCTh TOHUMATh MPUHIIUIIEI OCHOBHBIX METOJIOB MOJIEKYJISIPHOTO KIIOHUPOBAHUS;

CIIOCOOHOCTh HMCHOJb30BaTh TIE€HETUYECKHE METOAbl KOHCTPYMpPOBAHHUS IIITaMMOB
OakTepuii ¢ 3aJJaHHBIMU CBOMCTBAMHU.

— pa3BHUBaTh y CTYICHTOB YMEHHsS HCIOJIb30BaTh COBPEMEHHYIO ammaparypy H
BBIUHCIUTENFHBIC KOMIUICKCHI IS BEITOTHEHUST OMOJIOTHYECKUX padoT;

— I0Ka3aTh MEepPCHEKTUBbI MPUMEHEHUSI T€HETUYECKHX METOJOB B Pa3jIMuYHBbIX 00JIacTAX
KU3BHEJEATCIILHOCTH  YelloBeKa  (NMIPOMBIIIJIEHHOCTh,  CEIBCKOE  XO3SHCTBO,  HAy4YHBIC
WCCJICIOBAHUS U T. 11.);

— pa3BUBaTh Y CTY/ICHTOB HaBBIKH PaOOTHI ¢ y4eOHOM U HAYYHOM JIUTEPATYPOH.

1.3 MecTo AucuuIInHbI (MOAYJIs1) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMBbl.

Hucrunnuaa "T'eHeTnueckass WHXeHepHsi OakTepuil" OTHOCHTCS K BapUaTUBHOW YaCTH
brnoka 1 "Iuctummuas! (Moaynu)" yqyeOHOTO TUIaHa.

Kypc "I'enernueckass umkeHepusi OakTepuil" BaKeH I CTYIECHTOB-MUKPOOHOJIOTOB,
CHEeLHATU3UPYIONMXCs B 001acTH OMOTEXHONIOTUK U 00Imed mukpooOuonmoruu. s ycBoeHHS
Kypca CTYACHTY HEOOXOIMMO OpPHEHTHPOBATHCS B MpoOsieMax oOIel MHUKPOOHOJIOTHH,
O0MoXuMuM, (HU3MOIIOTUM MUKPOOPTraHU3MOB. VIMETh HaBBIKM CaMOCTOSATENbHON paboThl ¢
JUTEPATypol, BKJIOYAs MEPUOAMYECKYI0 HAy4dyHYIO JINTEpaTypy IO OaKTepHOJIOTHH H
OMOTEXHOJIOTMH, a TakKXKe HAaBBIKM pPAa0OThI C DSJIEKTPOHHBIMHM CpEACTBAMH HH(YOPMALUU.
Wzydenuto nucuumiuuHel "l'eHeTHyeckas WHXKEHepHUs OakTepuil'  MpeaIiecTBYIOT TakHe
TUCIUIIIMHBI, Kak "buoxumus", "Monekynspuas Owuonorus", "['eHernka u cenmekmus',
"Mukpobuosnorus", KOTOpble H3y4aloTcsi, B TOM uucie, B pamkax HampasieHus 06.03.01
«buonorus». Marepuanbsl AMCUUIUIMHBI UCHOJNB3YIOTCS CTyIE€HTAaMHU B Hay4dHOH paboTe mpu
MOJTOTOBKE BBIMTYCKHON KBaJM(UKAMOHHONW pabOThl (MAarucTepCcKoil auccepTalui) U KpaitHe
BaXXHbBl B  OCYLIECTBJICHMM  IPAKTHUUYECKOW  JEATENbHOCTH  OakaiaBpa  OHOJIOIMH
(MUKpOOHOJIOTHH).



1.4 IlepevyeHb MJIAHMPYeMbIX Pe3yJbTaTOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbI.
[TnanupyembIMH pe3ynbTaTaMu OOYYeHHS 10 JUCLUIUIMHE, SBISIIOTCA 3HAHUSA, YMEHUS,
BIAJCHUSI W/WIM OMNBIT JESITEIbHOCTH, XapaKTEPU3YIOLIUE ITanbl/ypoBHH (HOPMUPOBAHUS
KOMIIETEHIIM ¥ OO0eCleYnBaoue JOCTIKEHHE IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
0o0pa3oBaTeNbHONW MPOrpaMMel B 1iesoM. [lepeuens koMneTeHuui, GOpMUPYEMBIX B pe3yibTaTe
N3YUCHUA JUCHUIIIINHBI, IPUBCIACH B Ta6JII/II_[e

Wnnexe | Conepxanne B  pesymbratre  u3yueHus ~ y4yeOHOM  JAMCLUIUIMHBI
No 11.11.| KOMIIeTe| KOMIIETEHLIUU 00yJaromuecst TOHKHBI
HITUH (unm e€ yacTh) 3HATh yMeThb BJa/1eTh
1. OIIK-3 | crtocoOHOCTHIO pazHooOpaszue UIECHTU(OUIIMPOBATh | OCHOBAMU W
[IOHMMAaTh 6a30BbIE | CIOCOOOB LieJIeBblE T€HBl, B | METOAAMHU
MIPEICTAaBIIEHUS O opraHu3anvun TOM YHCIIE CIIOCOOBI | T€HHOI
pasHo06pasuu TEHOMOB B JKUBOM | UX BBISIBJICHUS Y€pe3 | MHKEHEPUH U
P ——— MHUpE; dbenoTum; HaHOOMOTEXHO
06BEKTOB, CTPYKTYpPY U | UCIIOJIb30BaTh JIOTHiA;
KOHCEpPBaTUBHBIE | BEKTOPHI i | (epMEHTaTUBH
3Ha4YeHUE .
3JIEMEHTHI T€HOMa | L1eeBOI BIM
O6uopazHooOpazus
. IIPOKApHOT; MOIU(PUKALH UHCTpYMEHTap
Ul yCTOMYMBOCTH
poJIb reHOMa, uem
ounocdepsl, .
O61opazHo00pa3usl | UCTOIb30BATh MOJICKYJISIPHOM
CTIOCOOHOCTEIO MIPOKAPUOT U | TIOJy4YeHHbIC 3HAHUS | OMOJIOTUU /TSt
HCIOIb30BATE TOPU30HTAIBLHOTO | B HAY4HO- | pabOTHI c
MCTO/IBI NEpeHOCca T'eHOB | HCCIICAOBATENbCKOW | HYKICHHOBBIM
HaOI0IeHNS, JIs u U KUCJIOTaMU;
OInucaHus, YCTOMYHUBOCTH npoeCCHOHATBHON | MPUHIIUIIAMHA
uaeHTuduKanuy, | ouochepsr; NESTEIbHOCTH; HCIOJIb30BaHU
KJ1accu(uKanum, OCHOBBI U | BEIOUpAThH 1 (QaroB B
KyJIbTHBUPOBAHHUs | PUHIIMITBL TpeOyIOMMIACS  THII | TCHHOU
OHOTOrHIECKIX CO3/1aHHUs SHJIOHYKJIEa3 WH)XEHEpUHU
0BLEKTOB TPAHCT€HHBIX PECTPUKIIUH
OpPraHu3MOB  Ha
npuMepe
IIPOKApUOT
2. OIIK-10| crtocoOHOCTBIO MOJIEKYJISIPHBIE MPUMEHSTh HaBBIKaMH
NPUMEHSTH MEXaHU3MBI IPUHIUIIBI BBIJICJICHUS
0a30BbIC TEHETHYECKUX MOJIEKYJISIPHOTO XPOMOCOMHOM
npeacTaBnenus 06 | TPOLECCOB KJIOHUPOBAaHMUA, B | M IUIA3MUIHOHN
OCHOBaX  oOmieii, | MAKPOOPTaHU3MO | TOM  YHCNIE,  TpH JJHK
CHCTEMHO 4 | B» CBA3aHHBIX C | pabote c | Oakrepuii;
. MIOBEICHUEM OMOJIOTUYECKUMU HaBBIKAMU
MPUKIIATHOM
MOCTEeTHUX B | areHTaMu TEHETHYECKOTO
9KOJIOTUH, .
€CTECTBEHHBIX HKOJIOTUYECKOM KOHCTpYHPOBa
HPUHIUIIBI
YCIOBHSIX; OMOTEXHOJIOTHH; HUS;
ONTUMAJILHOTO
CTPYKTYpPY UCIIOJIb30BaTh TEPMUHOJIOTHY
TPHUPONOTIONIB30BA. | ropoMoB TPO- M | MOMYUCHHBIE 3HAHHS | €CKHM
HISL 1 OXpaHbl | 5yxapuor; B Hay4HO- | anmnaparoMm
HPUPOBL, CTPYKTYpPY U | UCCIIEIOBATEIbCKOM | TEHETHUYECKOU




Wnnexe | Conepxanne B  pesymbratre  u3yueHuss ~ y4yeOHOM  JAMCLUIUIMHBI
INo 11.11.| KOMIIeTe| KOMTIETSHITHH o0yJaroImuecst TOHKHBI
HITUU (unm e€ vacTh) 3HATh yMeTh BJIAJIETH
MOHHUTOPHHTA, byHKIIIN U UHXEHEepUn
OIIEHKU COCTOSIHUA | TJIa3MUJI; npodeCCHOHAIBHON | OaKTepuit
HpPIpOI[HOﬁ cpensl IIPUHIHIIBI JACATCIIBHOCTH,
M OXpaHbl KUBOH | CO3MAHHS CBSI3aHHOM c
NPUPOJIBI PEKOMOMHAHTHBIX | SKOJIOTHYECKOM
[ITAMMOB OMOTEXHOIOTHEN;
MUKpPOOPTaHU3MO | OLICHUBATh
B C 33JaHHBIMHU | MOJIEKYJISPHO-
CBOMCTBaMH, FeHEeTUYECKUMU
METareHOMHbBIe METOIaMH
TEXHOJIOTUHU CIOCOOHOCTh
MHUKpoOHOMa
OKpYKaroIlIe Cpeipl
K CaMOOYHCTKE
KOCHUCTEMBI
3 IK-1 CIIOCOOHOCTBIO OCHOBBI  paboOTHI | paboTaTh c | MmeTogamu
AKCILTyaTUPOBATh | MOJIEKYJISIPHO- MOJIEKYJISIPHO- MCIOJIb30BaHU
COBPEMEHHYIO TE€HETUYECKOTO TeHETUYECKUM 1 TMIa3Muj U
anmnaparypy u | o0opynoBaHMUS; MHCTPYMEHTApUEM; | TPAHCIIO30HOB
o0opynoBaHue AJisl | TEXHUYECKHE OCYIIECTBIISATh JUISL  CO3/IaHUA
BBITIOJTHEHUS MOJIXOJIbI pu | BBIOOp €MKOCTH | HOBBIX
Hay4YHO- BBHITIOJTHEHUH BEKTOPA, JpyTUE | BEKTOPOB;
UCCIIEIOBATENLCKH | METOJUK KOJINYECTBEHHBIE criocobamu
X  TIONIEBBIX W | MOJEKYJISPHOTO | MapameTpsl BHECEGHHUsI TeHa
n1abopaTOPHBIX KIIOHUPOBAHMUS; MOJIEKYJISIPHO- B BEKTOPHYIO
OMOJIOTUYECKHIX pPeXKUMBI  PabOTHI | FTEHETUYECKUX MOJIEKYIY;
pabor TEPMOLIMKIIEpa U | MPOIIECCOB; MeTOJIaMHU
Ipyroro CO3/1aBaTh IITAMMBbI- | CO3aHUS
MOJICKYJISIPHO- MIPOTYIICHTHI OnOIMOTEK
T€HETHUYECKOTO OEIKOBBIX TCHOB
000pyI0BaHUS IPOJYKTOB
2. CTpyKTYpa M coiep:KaHue JMCHHUIIIHHBI.
2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUIaM padoT.
OOmass TpyIO€MKOCTh TUCHUIUIMHBI  cocTaBiser 33ad.ea. (108 wacom), mx
pacrpeielIeHHe 1Mo BuiaM paboT MPEJICTaBICHO B TaOIHIE
Bun yaeOHO# paboThI Bcero | Cemectphl
(dachr)
4acoB | 5
KonrakTHasi paboTa, B TOM 4ncJe:
AyauTopHble 3aHATHSA (BCEro): 54 54 -
3aHgITHA IEKIIMOHHOTO TUIIA 18 18 -
3aHATHUSI CEMUHAPCKOTr0 TUIIA (CEMUHApBI, IPaKTHYECKUE 3aHATUA) | 36 36 -
JlaGopaTopHbIe 3aHATHS - - -




HNnas konTakTHas padora:

KonTpons camoctostensHOU paboTsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTeJIbHAsA padoTa, B TOM YHCJIe:
Kypcosas paboma - -
Ilpopabomka yuebrnoco (meopemuuecxkoeo) mamepuana 14 14
Buinonnenue unousudyanvhvix 3a0anuti (n002omoska cooduerull, 0.8 9.8
npesenmayuii) ’ ’
[ToaroroBka K TeKyliemMy KOHTPOIIO 26 26
KonTtpoJs:
IToaroroBka Kk sK3amMeHy - -
Oo0mast Tpy10eMKOCTh qac. 108 108
B TOM 4YHCJIe KOHTAKTHasi padora | 58,2 58,2
3a4. efl. 3 3

2.2 CTpyKTypa IMCHUIUINHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM JUCUUIUINHBL

Paznenbl nUCHUIIIMHDBI, U3y4aeMble B 5 CEMECTpe

KonuuecTBo 1yacos
Bneayn
Ne | HaumeHnoBaHue pa3ienoB AyzuropHast pabota HTOpHA
Bcero s
pabota
J I13 JIP CPC
I'eneTnueckas UHXEHEpUs - 3 6 — 8
! JOCTUXKEHHUS, TPOOJIEMBI, TEPCTICKTUBI
) CtpyKTypHO - (byHKIIMOHATbHAS 3 6 — 8
OpraHu3alysi TeHOMOB
OcCHOBHEIE 3TaIbl CO3IaHus 3 6 - 8
3 PEKOMOMHAHTHBIX MOJIEKYJI
4 depMeHTHI, HCITOJIh3YEMBIC B 3 6 — 8
TFeHETUYECKOM KOHCTPYHPOBAHUH
Bexrops! B TE€HETUYECKOM 3 6 - 8
> KOHCTPYHUPOBaHUHU
6 Okcnpeccusi  4yXEpOoAHBIX TI'€HOB B 3 6 - 9,8
KJIETKE-PELUITUEHTE
Hmozo no oucuunnune: 18 36 - 49,8

[Ipumeuanue: JI — nexuuu, I13 — npakTuyeckue 3ausaTus / cemunapsl, JIP — maboparopusie 3austuss, CPC
— caMOCTOsITeNbHAs paboTa CTyIeHTa

2.3 ConepxxaHue pa3/ie/ioB TUCHUNIMHBI:

2.3.1 3aHsaTHA JEeKIIMOHHOI0 THUIIA.

HanmeHnoBauue

bazaesna(TeMBbI)

Coneprkanue pazaena (TeMbI)

Dopma
FeKyIer




D
KOHTPOJI
f

HCIIOJIb3YCMbIC

B

PHK-3aBucumas JHK-nonumepasa (obparHas

2 3 4
Pasnen 1 —I'enernueckas unxeHepus. Onpenenenne NoHATHS. OCHOBHBIE|Y CTHBIN
['eneTnueckas 3agaun.  ['eHermueckas  uHxkeHepus.  JlocTwxeHuss — u|OIPOC
MHKCHEPUSI JunepcniektuBbl. McTopus co3laHus TEpBOW pPEKOMOMHAHTHOMN
TOCTHIKEHHS, JHK. Paboter II. bepra c¢ corpynHukamu. buonorudeckas
Npo6IeMEL, 0€30MacHOCTh ¥ TEHHASI HH)KEHEPHSL.
MEPCIEKTHUBBI.
Pasnen 2 —Opranuszauus  OakTepuambHoro  reHoma.  OcobeHHocTH|Y CTHBIN
CTpyKTypHO- pacroyio)KeHus TeHOB Ha  OakTepualbHOM  XpoMocoMme.|ONpoc,
(QyHKIMOHAIbHAS Oco0eHHOCTH TPAHCKPUMIIMK W TPAHCISIUU Y TPOKAPUOT .|Komoxs
OpraHM3aLus JHK-nonmucomusie kommiekcel. Ctpykrypa OaktepuansHoroMyM
FCHOMOB. OIepoHa. PerynaropHsle U CTpyKTypHBIE Te€HBI. [S — amemeHTsI
U TpaHcno3oHbl. Omnpenenenue mnoustua.  CTpyKTypa.
Hcnonp3oBaHne B~ TEHETUYECKOM  KOHCTPYMPOBAHHH.
[Tnazmuasl. Onpenenenne ITOHATUS. Ocobennoctu
opranmzaruu mnasmuanor JIHK. I[Mnasmunel. Pacnipenenenue
no byHKIHAM. Hcnonb3oBanue B TE€HETUYECKOM
KOHCTpyHpoBaHUH.  bakrtepuodaru.  YMmepeHuoie  darmy,
npodaru. Mcnonb3oBaHue B TeHETUYECKOM KOHCTPYHUPOBAHUU.
I'erom sykapuot. OcoOGeHHOcTH opraHuzanuu. OTIWYUS OT
OaktepuasbHoro reHoma. CTPYKTypHbIE TEHBI 3YKapHOT:
BHYTPEHHSII OpraHuzanus. Ok30HbL. MHTpoHB. MexaHusm
craricuara PHK sykapuor.
Pasnen 3 —IIpuHUMTIBI CO3JaHusA PEKOMOWHAHTHBIX MOJIEKYJI.|Y CTHBIN
OcHoBHble  aranplMeroanueckue noaxoabl. OCHOBHBIE METOJbl IOJYy4YEHHsI|OIIPOC
CO3IaHMUS T€HOB /I KJIIOHUPOBAHUSI.
peKkoMOHHAHTHBIX | BPIICICHHE I'CHOB dpakuonuposanueM xpomocomHoit JIHK u
MOJIEKYIL. ux wuneHtuukanus. CHHTE3 TEHOB C MOMOIIbI0 0OpaTHOU
TpaHckpunrassl. lIpeumymecrsa um  HemocTarku. XUMHUKO-
(dbepMEeHTAaTUBHBIN CHHTE3 TeHOB. [IpwHIMIBI co3maHus
PEKOMOMHAHTHBIX IITAMMOB.
Pasznen 4 —OcHoBHBIE (pepMEHTHI, UCHOIb3yEeMbIe MPU KOHCTPYHPOBAHUU|Y CTHBIN
DepMEHTBHI, PEKOMOMHAHTHBIX ~ MOJIEKYJ. ODHJIOHYKJIEa3bl PECTPUKIUH.|OIPOC
ucrions3yemsle  pHOMeHkiarypa.  llomydenue.  buosormdeckoe — 3HauCHHE.
FeHETHUECKOM OHJIOHyKJIea3bl PECTPULIKMH 2 KJacca, UX HCIOJIb30BaHUE B
KOHCTpyHpoBaHuHy. |[CHETHIECKOM KOHCTPYHPOBAHUH. Hyxkneassl, ncnonps3yemele B
FeHEeTUYECKOM KOHCTPYHWPOBAHMM Ji1 MOJIU(UKALUU KOHIIOB
JHK. Iemounass ¢docdaraza u MONHMHYKICOTHIKHHA3A.
Uctounuku nonydyenus. Oynkuuu. [Ipumenenue nnsa uenen
TE€HETUYECKOT O KOHCTPYUPOBAHHSI. TepmuHanbHas
ne30KcuHykineoTuaunTpanchepaza.  OyHKIMH,  MEXaHU3M
nercreys. Mcnonp30BaHNE B TEHETUYECKOM KOHCTPYUPOBAHUH.
Pasznen 4 —AHK-momumepaza - 1 u ¢parment Knenoma, crpykrypa u|YCTHBIN
DepMEHTHI, ¢byukun. Mcnonap3oBanue B reHETHYECKOM KOHCTPYHPOBAHUH. |OIIPOC




[EHETUYECKOM TpaHckpunrasza). CtpykTypa u Mmexanusm peiicreus. JIHK-

KOHCTpyupoBanuu. [nurasa. CTpykrypa U QyHKUMM B KieTke. Vcrosnb3oBanue B
reHeTuueckoM KoHcTpyupoBanuu. JIHK-nmurasel kumieuHoit
nanouku u ¢gara T4. Mexanu3m (yHKIMOHUPOBAHHS.

Pasnen 5 —OTanbl co3maHUS PEKOMOMHAHTHBIX IMITaMMOB. OcHOBHBIE|Y CTHBII

BekTopHbie meroasl JurupoBanus JHK. CmmBanue mno «IMNKAM» u|OIPOC

MOJICKYJTBI Bl«TYIIBIM» KOHIIaM.

FeHETHUECKOM Ocnosuble MeTozp! muruposanus JJHK. KonHekTOpHBIN MeTON

KOHCTpyHpoBaHuu |1 METOJ JTHHKEPOB. Bektopnas monekyna JIHK. Onpenenenue
nousTus. OCHOBHbIE TpeOOBaHUS, NMPEABABIIEMbIE K BEKTOPY.
[IpyuHIMIIBI KOHCTpyUpOBaHHUs BeKTOpHOW Mosekynsl JHK.
ITmasmuga PBR 322.
Bekropel Ha ocHoBe minazmuaHoil JIHK. IlpeumymectBa R-
I1a3MUJ KaKk BEKTOPOB.

Paznen 5 —Bektopst Ha ocHoBe @arooii JIHK. IIpeumymectBa wu|YcTHBIN

BeKTOpHBIE HEJOCTaTKU. BeKTopbl BHEApPEHUss U BEKTOpPHI 3aMEIIEHHS. OIpoC

MOJIEKYITBI plIcrnonbp30BaHME TPAHCIO30HOB IPU CO3JAHUU BEKTOPOB.

reHETHUIECKOM Co3nanue BeKTOpoB Ha ocHOBe (haroB. JIamOna-ar. dazmus

KOHCTpyHpOoBaHuy |1 KOCMHJIBL. [IpuHuune! co3ganus U npuMeHeHue. BekTopsl
kjoHupoBanus. OcHoBHbIe TpeboBaHus. [loHsATHE O emKOCTH
BekTopa. BekTtopsl skcmpeccun. OCHOBHbIE TpeOOBaHHS K
BEKTOPY 3KCIPECCUHU.

Paznen 6 —Kouctpyuposanue pexkombunantHeix JIHK, obecrieunBaromnux |y cTHBIN

Oxcnpeccust AKCIIPECCUI0  KIOHMPOBAHHBIX  TeHOB.  HykieoTuaHbie|onpoc

qyKepOJHBIX FeHOB{IIOCICI0BATEIILHOCTH JIHK, obecrieunBarommue TpaHCKPHUIIITUIO

B Kinerkedd  TPAHCIALMIO  KIOHUPOBaHHBIX  T'eHOB.  [IpoMoTopsl,

DeLIHEHTe. HCIIOJIb3yeMbIE B KOHCTpyHpoBaHWU pekoMOmHaHTHBIX JIHK.
Nx Haswauenme wu kiaccupukanusa. [IpenmymectBa u
HEJOCTaTKU  Pa3IMYHBIX TUIIOB MPOMOTOpPOB. Bumosas
cnenuduanocte PHK-mommepas. TpeboBanus K mpoMOTOpY.
CnocoOsl  koHCTpyupoBaHus  pexkomOuHaHTHRIX  JIHK,
obecrieunBaroIme a3 exTuBHYIO TPAHCIIAIUIO
KJIOHUPOBAHHBIX T'€HOB. IlocaenoBaTenbHOCTE Iaiu-

JlenrapHo U ee poJib B 00ECIICYCHUH TPAHCIISIIHH.

CnocoOnsr  BBenmeHuss pekomoOmHanTHeIX JIHK B kietky-
peuunuent. Tpanchopmanms. Tpancdekmusa. Tpanchopmarus
KIJIICTOK-PCIHUIIUCHTOB. IloBbIIIIEHE KOMIIETEHTHOCTH KIICTOK

npu BBeneHun pekomOunHanTHOM JIHK.  OcoGennoctu
OKCIPECCHMH  TEHOB  YYXEPOJIHBIX  KOPOTKOIIETIOUYEUYHBIX
MOJIUIIETITHIOB B OAKTEPHUsIX.
Pasnen 6 —Co3nanne  pEKOMOWHAHTHBIX  MPOAYLIEHTOB  WHCYNHHA|Y CTHBIN
DKcmnpeccust (mpowHCyNnHMHA) YenoBeKa Ha oOcHOBe Escherichiacoli.lonipoc
uysKkepoaHbix renopCO31aHue MHUKPOOHBIX  IITAMMOB -  IPOJYLIEHTOB

B KJICTKEA

PELUTIUEHTE.

UHTEPPEPOHOB 4YeNoBeKa, IMpakTHUecKkoe 3HaueHue. Cxema
KOHCTPYUPOBAHMS MPOIYyLIEHTa alb(a-uHTepdhepoHa Ha OCHOBE
Escherichiacoli. Ponb KIETKH-X03IMHA B PEryJUpPOBaHUU
skcrpeccun  pekomOmHaHTHRIX JIHK. Mukpoopranusmel,
UCTIONIb3yeMble JUIS  KJIOHUPOBAHHS UY>KEPOJHBIX TI'EHOB.




Buytpukierounsie mpoTenHasbl Oakrepuil. VX 3Hauenue s
KJIETKU-XO03511Ha
Yy>KEPOJHBIX T€HOB.
Hcnons3oBanue
XpaHeHus
[IpuHuuMnbL
Kpucnep
UCIIOJIB30BaHUs Il KOPPEKLUU T€HOMOB.

U BIUSHUE Ha YpPOBEHb
TEXHUKH  PEKOMOMHAHTHBIX
Yy>KEPOJHOM  TIE€HETUYECKOU

co3maHus OAHKOB TeHOB (KJIIOHOTEK).

3amuTel  OakTepuit  OT  (aros.

IKCIIPECCUH

JHK  jgus
uHpopMaluu.
Cucrema
[IepcnexTuBbl

2.3.2 IlpakTnyeckue 3aHATHS (CEMUHAPDI).

HanMeHoBanue
paznena (TeMbl)

TemaTtnka NpaKTUYECKUX 3aHSATUN
CEMHHApOB)

dopma
TEKYILETO
KOHTPOJIA

2

3

4

T~

Paspnen 1 — I'enermueckas
UH)KEHEPUS - JOCTHXKEHUS,
po0IeMBbl, EPCIIEKTUBBIL.

3ansamue [.Victopusi BOSHUKHOBEHHSI METOI0B T€HHOM
nmwkenepun PabGorel bepra ¢ corpymHukKamu
CraHoBIJIEHNE TEHHOM NHXEHEPUU KaK HAYKH.

Kommoksu

|ym Nel

3ansamue?. 3HAKOMCTBO C XapakTepoM palOoThl B
MOJICKYIISIPHO-TEHETHYECKOl JTaboparopuu. 3agauu U
nenn. TpeboBanust K 6MOOE30MaCHOCTH.

Konmoksu
yMm Ne2

3anuamue3. OcCHOBHEBIE NOCTHKEHUS Te€HHOU

UHXeHepuu. Bo3MOXHOCTH TpaHcpopMaluu KIETOK
MUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX

Kommoksu
yMm Ne3

Paznen 2 — CrpykrypHOo-
byHKIHOHATBHAS
OpraHu3aIus FTeHOMOB.

)

3anamue4. Opranuzanus TeHOMa IPOKApPHOT
PacnonoxeHre reHoB Ha OakTepHabHONW XPOMOCOME.
[S-anemMeHThI ¥ TPaHCIO30HBI.

.. Kommoksu

yMm Ned

3anamue5.Opranuzanus reHoma 9YKapHOT,
MHOXXECTBEHHBIC M YHUKaJIbHbIE I'eHbl. OCOOCHHOCTH
peryislMyd TPAHCKPUIIMK B TEHOMAax Ipo-
9YKapHOT.

u

Kommoksu
yM Ne5

3anamue6.OK30H-UHTPOHHAST  OpraHM3alMsl TIEHOB
sykapuoT. Cucremsbl crutaiicuiara. OpraHuzanus
omepoHoB y Oakrtepmit. JIHK- momucomubIe
KOMITJICKCBI

Konmoksu
yM Neb

Pasnen 3 OCHOBHEBIE

3auamue7.  OCHOBHbIE  IPUHLMIBI  CO3JAHHUSA
PEKOMOMHAHTHBIX MOJIEKYJI. METOIbl  IOy4eHUs
TCHOB JUIS KJIOHHMPOBaHWs. BbigeneHue TeHOB W3
xpomocomuort JIHK, wux ¢pakmuonupoBanne u
uAeHTH()UKAIISL (6moTTUHT-THOpUAN3AIHS,
MMMYHOJIOTHYECKUE METOJIBI U JIP.).

Konmoksu
yMm No7

3TaIbI
PEKOMOMHAHTHBIX
MOJIEKY.

COo3aaHus

3anamue8. CHUHTE3 TEHOB /U1 KIOHUPOBAaHUSA C
OMOIIbI0 OOpaTHOM TPAaHCKPUNTA3bl W XUMHKO-
(epMEeHTATUBHBIN CUHTE3.

Konmoksu
yM Ne§

3anuamue9. [TonmumepasHnas LeMmHass  peakus.
3nakomcTtBO ¢ Metoaamu  BeieneHus — JIHK,
NpuUHIUIIOM paboTel  ammudukatopoB JHK wu
TOPU3OHTAIBHBIM 3JIeKTpodope3oM npoaykros [IIIP
B arapo3HOM rele.

Kommoksu
yM Ne9

10

Pasnen 4 DEepMEHTHI,|

3ansamue  10. DepMeHTBHI, HUCIOJIb3yEMbIE B

Konmoksu




HCIIOJIb3YEMBIE BT€HETUYECKOM KOHCTPYMPOBAaHHMM: OHAOHYKJEea3bl|ym Nel(

reHEeTHYECKOM pectpukuuu, JHK- nwurassl, Hykieassl i
KOHCTPYMPOBAHHH. Moaubukarmu KoH1oB JTHK.
11 3auamue 11. JAHK-nonumepaza 1. ®parment|Komnoksu
Knénona, obOpatHas TpaHckpunTasa, ym Nell

HYKJICOTUAMATPAaHC(epa3a, MOIMHYKICOTHIKNHA3a U
nap. CTpykTypa W OCHOBHBIC (YHKIIUHU (EPMEHTOB,
MPUMCHCHUC B PA3JIMYHBIX BUAAX KIIOHUPOBAHUA

12 3anamue 12. JHK-nurazpl. Ctpykrypa u ¢pyaknuu B|KosutokBu
KJIETKE. Hcnons3zoBanue B reHeTnyeckom|ym Nel2
KoHcTpyupoBanuu. JJHK-nurassl kuieyHo nanouku
u ¢ara T4. Mexanusm GyHKIIHOHUPOBAHUSI.

13 3anamue 13. Ctpykrypa (daroBoro reHoma. KomtokBu
[Mnasmunsl. Crpykrypa u  (yHkuuu. Ilpuammmnsiym Nel3
co3nanus BeKTopHbIX Mosiekyn JIHK.

14 |Pazmen 5 — DBektopuble3auamue [4. ®arm w mmasMunsl kKak ocHoBa st/ KoJmokBu
MOJICKYJIBI B T€HETHYECKOM co3aanus BeKTOpHbIX Mojekyn JJHK. IS-snementsl ufyM Neld
KOHCTPYUPOBAHUU TpaHcno3oHbl. Col- u R-mmazmuabl.

15 3anamue 15. TpeboBanus K BeKTOpaMm 00s3arenbHble| KommokBu
n oxkenarenbHble. [loHsatne o emkoctu BekTopa.|ym Nel5
dasMuabl 1 KOCMUEL.

16 3anamue 16. Bextopsl skcnpeccun U BekTOpbl|KoimokBu
KJIOHMPOBAHMUSI. Co3znanue reHetudeckux|yM Nel6
KOHCTPYKIIMM [l CcuUHTe3a OelKkOB 4eJoBeKa B
OaKTepuaTbHOM KIIETKE

Pazmen 6 — Dxcmpeccus| Beibop npomMoTopoB, HEOOXOAMMOCTH BBEJIEHUS

YyKCPOJIHBIX TI'€HOB  B|IIOCJIENOBATEIBLHOCTH [Taitu-/lenrapHo TUISt
KIICTKC-PEIUIHEHTE. obecrieueHrss A(G(PEKTUBHOCTH  TPAHCKPHUMIUU U
TPaHCISALUY.
17 3anamuel7. Tpanchopmamus KieTKU-perunuenTa.| Komtoksu

KommerenTHOCT,  KJEeTOK-penumueHToB.  Ot6op|ym Nel?
KJICTOK, Hecymmux pekomOnHanTHbie JJHK.

18 | O630p npoiaeHHoro/O630p mpoiineHHoro Marepuana u npoeneHue|Kommoksu
Marepualia U MpOBEJICHUE|3aueTa yM
3ayera

2.3.3 JlabopaTopHbIe 3aHATHS.
JlaGopaTopHble 3aHATHUS HE IPEIYCMOTPEHBI YU€OHBIM IJIAHOM.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0oT (IIPOEKTOB)

KypcoBbie paboThl — HE TPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
00y4aroIMXCcH M0 JUCHUIITINHE (MOTYJII0)

[Tepeuenp yueOHO-METOIUYECKOTO 00ECTIEUSHHs TUCIUTUIUHEI 110
Ne Buxg CPC BBITIOJTHEHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
ITonroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadecTtBa. OOmime
YCTHOMY ompocy, | TpeOOBaHUsI K TIOCTPOCHHUIO, H3IIOKEHUI0O W O(QOPMIICHHUIO
KOJIJIOKBUYMY, JOKYMEHTOB yueOHOH jesrenbHOcTH. — [lepemsnmanume. —




HanucaHuto pedepara, | Kpacnosipck: COVY, 2014. — 60 c.

CeMUHapy Metoauueckie yka3zaHUsl 110 OpraHM3aldd CaMOCTOSTEIbLHON
paboTBl  CTYINEHTOB, YTBEp)KICHHbIE Kadeapol TIeHETHKH,
MHUKPOOHOJIOTUN U OMOTEXHONOTUU. MpoToKod Ne 21 « 26 »
utonsa 2017 r

VY4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPaboThl OOYYaroUIMXCs W3
YHucla WMHBAIMIOB M JIMI C OrPaHWYCHHBIMH BO3MOXKHOCTSAMH 310poBbs  (OB3)moryr
IPEOCTAaBIATECSA B (opMax, aJalNTUPOBAHHBIX K OTPAaHHUYCHHSIM HMX 3[0POBbS U BOCIPHUSATHA
nHpopManuu:

Jnst a1 ¢ HapyIIeHUsIMUA 3pCHUS:

—B TMEYaTHOUW (popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

JUst UL ¢ HapyIICHUSIMH ClTyXa:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

[Tpu peanuzanuu yueOHOI pabOTHl MO OCBOEHHUIO Kypca "['eHeTnueckass MH)KEHEpuUs
OakTepuil" HCTOJB3YIOTCS COBPEMEHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHUH:
¢ UH(PpOPMANMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH;
® [IPOEKTHBIC METOJIbI OOYUCHNUS;
® HCCIEeIOBaTEIbCKUE METOIbI B O0YUCHUU;
e mpolbiemMHOe 00yUYeHne
Jlnst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbsSI ITPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTALIMM € UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OneHo4YHbIe CPeACTBA VI TEKYIIEero KOHTPOJIsl YCIIeBAaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS TEKyIero KOHTPOJIS.

Tekymuid KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS (POHTAIBHO Ha KaKIOM 3aHITUM IS
OTIpeNIeNIeHUs] TEOPETUUECKOM MOATOTOBKM K MpakWyeckKuM paboTaM B BUJE YCTHOTO OIpoca,
KOTOpBI OLIEHUBaeTCsl MO MATHOAUIbHON IIKajle, a TakKe C I[OMOIIbI0 JIOKJIalI0B U
KOJUIOKBUYMOB.

IlepeyeHb BOPOCOB /1JI1 YCTHOTO KOHTPOJISI 3HAHMI CTY/1€HTOB:

Tema 1: I'eHeTHYeCKAsA HHKEHEPHS - JOCTHKEHUS, MPO0JIeMbl, EPCIEKTUBDI.
l'enernueckas  umkeHepus. Omnpenenenue mnoHATHSA. OcHOBHblE 3agaud. ['eHeTHueckas
uHxeHepus. JIoCTHKeHUs U epCHeKTUBbl. bruonoruueckas 6€30MacHOCTb U T€HHAsl HHKEHEPUS.
HUctopus co3nanus nepBoii pekomOounantHoit JIHK. Pabots! I1. bepra ¢ corpyannkamu.

Tema 2: CTPYKTYPHO-(PYHKIMOHAJIbHAS OPTaHU3aIUsl TEHOMOB.

Opranuzanus 6akrepuanbHOro renoma. OcoOEHHOCTH PAcIONIOKEHHs TEHOB Ha OaKTepUalIbHOM
xpomocome. OCOOEHHOCTH TPAHCKPUNIMK W TpaHcasuuu y mpokapuoT . JIHK-momucomubie
KoMILIeKChl. CTPYKTypa OakTepHaibHOTO ONepoHa. PerynsaropHbie U CTPYKTYpPHBIE TEHBI.

IS — »snementsl u Tpancno3oHbl. Onpenenenue nousaTua. Crtpykrypa. Kcmons3oBaHue B
TEHETUYECKOM  KOHCTpyupoBaHuu. [lmasmunel. Omnpenenenue moHATHS.  OcoOeHHOCTH



opranmzaimn  1wasmuaHoi  JIHK. Pacnpenenenne mno  ¢ynkuusMm. Mcmonb3oBaHue B
T€HETUYECKOM KOHCTpyupoBaHuu. baktepuodaru. Ymepennsie paru, npodaru. Mcmoas3oBanue
B FeHETUYECKOM KOHCTpYUpOBaHHH. ['eHOM sykaproT. OcobeHHoCcTH opraHn3auuu. OTaudus ot
OakTepuaabHOro reHoma. CTPYKTypHbIE T€Hbl 3YKapuOT: BHYTPEHHSS OpraHu3alus. DK30HBL
HNutponsl. Mexanusm crtaiicunara PHK sykapuor.

Tema 3: OcHOBHBIE 3TANbI CO3IaHUS PEKOMOMHAHTHBIX MOJIEKY.JI.

[MpuHIMIBL co3MaHUS PEKOMOMHAHTHBIX MOJIEKYNIN. Meronudeckue  moaxojsl. OCHOBHBIC
METOJbl TIONYyYEHUS TEHOB Uil KIOHUpPOBaHMS. BblleneHne TeHOB (PpaKIHMOHUPOBAHHUEM
xpomocomuoir JIHK wu wux wungentudukanus. CHHTE3 TEHOB C TIOMOMIbIO 0OpaTHOM
TpaHckpunrtasbl. [IpenmymiectBa W HEIOCTaTKH. XUMHUKO-(EPMEHTATUBHBIM CHHTE3 T'EHOB.
[IpuHIMIBI CO31aHUs PEKOMOMHAHTHBIX IITAMMOB.

Tema 4: @epMeHTHI, HCNOJIb3yeMble B TeHETHYECKOM KOHCTPYMPOBAHUM.

OcHoBHBIE (DEepMEHTBI, HCIOJNB3yeMble TpPH KOHCTPYUPOBAHUHM PEKOMOWHAHTHBIX MOJIEKYIL
Onponykineasbl pectpukiuuu. Homenknarypa. [lomydyenue. buonorndeckoe 3HaudeHHE.
OHJIOHYKJIEa3bl PECTPULIKUU 2 Kjlacca, UX MCIOJb30BaHUE B T€HETUYECKOM KOHCTPYHMPOBAHUU.
Hyxkneaspl, uCnioyib3yemMbie B TEHETUUECKOM KOHCTPYUPOBAHUH 111 Moaudukaiuu konos JJHK.
Hlenounas QocdaTtaza © NOIMHYKICOTHAKHMHA3a. VCTOYHMKH monydeHHs. DyHKIUH.
[Ipumenenue TUIst nesnen T€HETHYECKOTO KOHCTPYHPOBAHUS. TepmuHabHas
ne30KcuHyKineotTuaunTpanchepasa. DyHkuuu, MexaHu3M jaelictBus. lcmonb3oBaHue B
reHeTudeckoM KoHcTpyupoBanuu. JIHK-momumepaza - 1 m ¢pparment Knenosa, ctpykrypa u
¢ynkuuu. Mcmonp3oBaHue B TeHeTHYecKOM KoHcTpyupoBanuu. PHK-3aBucumas JIHK-
nosmMepaza (oOpatHas TpaHckpumnrtasza). CtpykTtypa W mexanmsMm jaeictBus. JIHK-nmrasa.
Crtpykrypa u QyHKIIMU B KieTke. Vcmonb30BaHue B TeHeTHYecKoM KoHcTpyupoBanuu. JJHK-
JUTa3bl KAIIEYHOU Mmajmouku U ¢ara T4. Mexanu3m GyHKIIMOHUPOBAHUS.

Tema S: BekTOopHbIE€ M0OJIEKY.Ibl B TeHETHYECKOM KOHCTPYUPOBAHHUH.

OTanbl CO3MaHMS PEKOMOMHAHTHBIX ITaMMOB. OcHoOBHBIE MeTonbl aurupoBanus JIHK.
CuuBaHue 1O <«JIMIOKUM» U «TymbiM» KoOHLAM. OcHOBHbIE MeToabl JurupoBanusi JIHK.
KonnektopHblii MeToa 1 MeToJ TuHKepoB. BekropHas monekyna JIHK. Onpenenenrie nonsatus.
OcHoBHbBIE TpeOOBaHMS, MPEABSIBISIEMbIE K BEKTOPY. [IpHHIUIIBI KOHCTPYHUPOBAHUS BEKTOPHOMH
monekyasl JIHK. ITnasmuna PBR 322.Bektopsl Ha ocHoBe miazmMuanon JJHK. Tlpenmymiecta
R- nmna3muz kak BekTopoB. Bekropsl Ha ocHoBe ¢arosoit JIHK. [IpeumyiectBa u HeJOCTATKH.
BekTopbl BHeOpeHUs M BEKTOpHI 3amMenieHus. lcronb3oBaHHE TPAaHCIO30HOB NPHU CO3/1aHUU
BEKTOPOB.

Co3znanne BeKTOpoB Ha ocHOBE (haroB. JIsmoOma-dar.dazmuabl U KocMuasl. [IpuHIAIIB cO3qaHUs
U npuMeHeHue. Bektops! kiionupoBanusi. OcHOBHBIE TpeOoBaHUs. [IoHATHE 0 eMKOCTH BEKTOpa.
Bekrtopsl sxcnipeccun. OCHOBHBIE TPEOOBAHUS K BEKTOPY IKCIIPECCHH.

Tema 6: Jkcnpeccusi 4y:KepoAHbIX I'€HOB B KJIeTKe-pelMIIHeHTe.

KonctpynpoBanue pekombunanTHbeix JIHK, oOecmeumBarommx 3KCIPECCHIO KIOHUPOBAHHBIX
reHoB. Hyxneotunusie nocnenoBarensHoctd JIHK, oOecneumBaromue — TPaHCKPUIIIHUIO H
TPAHCISIUIO KJIOHMPOBAaHHBIX TIeHOB. [IpomMOTOpBL, HCMOIB3yeMble B KOHCTPYHMPOBAHUH
pexomOunanTHeix JIHK. Mx Hasnadenue u kiaccudukanus. [IpermmyiiecTBa U HEZOCTATKH
pa3IUYHBIX TUMOB TMpoMoTOopoB. Bumosas cnemupuunocts PHK-mommmepas. TpeGoBanusi k
npoMotopy. Cmocobbl  koHCTpyupoBaHusi pekomOmHaHTHBIX JI[HK, oOecneunBaromue
3 PEeKTUBHYIO TPAHCIAINUIO KIOHUPOBaHHBIX TeHOB. [locinenoBarenbHocTh lllaitH-/lenrapHo u
ee posib B obecrieueHnu TpaHcusuud. CrocoOwl BBeneHus pexomOuHanTHeIX JIHK B kieTky-
peuurment. Tpanchopmamus. Tpanchexnusa. Tpanchopmamuss — KIETOK-PEIIUITHEHTOB.
[ToBbllIeHNE KOMIETEHTHOCTH KIETOK Npu BBeneHHH pekomOuHanTHOM JIHK. OcoGennocTtn
9KCIIPECCUM T€HOB UY)KEPOJHBIX KOPOTKOILIETIOUEYHBIX MOJUIMENTHAOB B Oakrepusx. Co3naHue
PEKOMOMHAHTHBIX ~ TPOAYIICHTOB  HMHCYIHHA (TPOMHCYJIMHA)  YeJIOBeKa Ha  OCHOBE
Escherichia coli.Co3npanne MHUKPOOHBIX IITAMMOB - MPOAYIIEHTOB HMHTEPPEPOHOB HYEIIOBEKA,
npakTudeckoe 3HaueHue. Cxema KOHCTPYHPOBAaHHUS MPOAYIIEHTa allb(a-uHTEpPepoHa Ha OCHOBE
Escherichia coli.Ponb KneTKu-X035ilMHA B PETYIMPOBAHUH dKcrpeccun pekomouHaHnTHBIX JIHK.



MUKpOOpraHu3Msbl, UCTIOJIb3YeMbIE [Tl KIOHUPOBAHUS UyKEPOJIHBIX I'€HOB. BHYTpUKIETOUHbIE
npoTenHasbl OakTepuil. X 3HaueHWe Ui KICTKU-XO3sIMHA M BIIMSHUE HA YPOBEHBb DKCIPECCHU
qy)KepoaHbIX TeHOB. Vcmonb3oBanue TexHuku pekomOuHaHTHBIX JHK 1 xpanenus
qy)KepOJAHOU TeHeThdeckor umHpopmanuu. [IpuHIUNBI co3manus 0aHKOB T'€HOB (KJIIOHOTEK).
Cucrtema Kpucniep 3ammrel 6akTepuii ot ¢aros. [lepcreKTHBBI UCTIONB30BAaHUS I KOPPEKIIMU
TCHOMOB.

Kputepun OLEHKH: — OLIEHKAa «OTIMYHO» BBICTABISETCA CTYICHTY, €CIM MM JaH
NPaBWIBHBI M TIONHBIA OTBET Ha MPEUIOKEHHBIA BOIPOC, MPOJEMOHCTPUPOBAHBI 3HAHHS
(akTHUecKOro  marepuaiga, yYMEHHME aHAIM3MpPOBaTh W  CHHTE3UPOBATh  MarTepual,
(GopMyIHpOBaTh apryMEHTUPOBAHHBIC BBIBOJBI; — OIIEHKA «XOPOIIOY» BBICTABISETCS CTYICHTY,
€CIIM MM JaH B IIeJIOM NPaBWIbHBIM OTBET, HO B OTBETE MMEIOTCS OTACIbHBIC HEJOYETHl WM
HE3HAYUTENIbHBIC OIIUOKH, — OIIEHKA «YIOBJICTBOPHUTEIBHO» BBICTABISICTCS CTYICHTY, €CIH MM
[OKa3aH HENOCTaTOYHBII YpOBEHb 3HAaHUM MO TPEIJIOKEHHOMY BOINPOCY; — OILIEHKa
«HEYIIOBIIETBOPUTEIHHO)» BBICTABIISICTCS CTYACHTY, €CJIM OH JIGMOHCTPHPYET IIPHU OTBETE MOJHOE
OTCYTCTBHUE 3HaHHUS MaTepHaia, J0MyCcKaeT MPU OTBETE rpyOble (haKTHUEeCKHUE OLUTHOKH.

Kpurepun onenkmn:

Onenka «OTIUYHO» / «3auTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIMPOCHI U3JATraloTCs JIOTUYHO,
MOCNIEOBATEIbHO W HE TPeOYIOT OMOJHUTENbHBIX mosicHeHui. [lomHO packpbIBaroTCs
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY SBICHUSMHU U cOObITUsMH. [lenaiorcs 0OOCHOBaHHbBIE
BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOU pedn

Onenka «xopouio» / «3aureHo». OTBeThl Ha I[IOCTAaBJIEHHbIE BOMPOCHl H3JIararoTcs
CHUCTEMAaTU3UPOBAHO U TMOCIEAOBaTelIbHO. MaTepuan wu3naraeTcsi YBEPEHHO. PacKpbITh
MPUYHUHHO-CJIEICTBEHHBIE CBA3M MEXAY SBICHUAMU U COOBITUSMU. JleMOHCTpHUpyeTcs yMeHUe
aHAJIM3UPOBAaTh MaTepuan, OJHAKO HE BCE BBIBOJBI HOCSIT AapryMEHTHUPOBAHHBIA U
JIOKa3aTeNNbHbINA XapakTep. CoO0/1atl0TCsl HOPMBI JINTEPATypHOH PEUH.

OrneHka «yIOBIETBOPUTEIBHO» / «3auTeHOY. [0MyCKalOTCs HApYIICHHs B MTOCIEA0BATEILHOCTH
U3JI0KeHUs. HermonmHo pacKpbhIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBS3HM MEXKAY SIBICHUSMU H
coObITHsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOMPOCA, C TPYIAOM PEIIAIOTCS
KOHKpeTHbIE 3anauu. MMmerorcs 3aTpynHeHHst ¢ BbIBOJaMHU. JlomyckaroTcs HAapyIIEHHS HOPM
JIUTEPaTYpPHOU peyH.

OneHka «HEyIOBJIETBOPUTEILHOY» / «HE 3auyTeHO». MaTepuan u3jaraercsi HemocieA0BaTelbHO,
COMBYMBO, HE TPEICTABISCT OINpPENCICHHOW CHUCTEMBbl 3HAaHUM 10 nuciuruimHe. He
PacKpBIBAIOTCSI TNPUYMHHO-CIICACTBEHHBIE CBSI3M MEXAY SBIECHUSMU U coOblTusMu. He
NpOBOJUTCA aHanu3. BbIBOAbl OTCYTCTBYIOT. OTBETHI Ha JIOMOJHUTENbHBIE BOIMPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMETHBIE HapYLICHHsI HOPM JINTEPATYPHOU PEYUH.

Bomnpocskl K KOJIJIOKBUYyMaM

Konnoxkeuym I1.Actopusi BO3HUKHOBEHHMSI METONOB T'€HHOWl HMH)KEHEPUM M CTAHOBJIEHUE
TeHHOH MH/KEHePHH KaK HayKH.

Bomnpock! /U1 TMCBMEHHOTO OTBETA:

I'enernueckas umwxeHepus. Iloustus. 3anaun. Victopus co3gaHus mepBoil peKOMOWHAHTHOM
JHK. Pa6ots I1. Bepra ¢ corpyaaukamu.

Konnokeuym 2. Pabora B MOJIEKYyJSIDHO-TEHeTHYeCKOil Jiaboparopum B  00JacTH
reHeTu4ecKoil MH:keHepun OakTtepuil. TpeOboBaHuss Kk 0M00e30MIACHOCTH.

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

MexayHaponHast — perylaMeHTanus oOpalleHus: C TEeHETHYECKH  MOAU(UIMPOBAHHBIMU
MHUKpoopranuzMamiu. [Tonarue OGuonornueckoir 6e3omacHoCTH. buonornueckas 6e30macHOCTh B
T€HHOU UH)XKEHEPUHU.

Konnokeuym 3. JlocTnaeHHs1 TeHHON WHKEHEPHH.

Bomnpock! /U1 TMCBMEHHOTO OTBETA:



OCHOBHbBIE JOCTHIKEHHUSI U TIEPCIIEKTUBBI TEHHON UHKEHEPHH.

BosMoxkHOCTH TpaHchopMauu KJIETOK MUKPOOPTaHU3MOB, PaCTEHHH, dKUBOTHBIX.

Konnokeuym 4. OpraHu3anusi TeHOMAa IPOKApPHOT, pacmo/iokeHue TeHOB Ha
0aKkTepuaJbLHOM XPOMOCOMeE, CTPYKTYpa 0aKTepUaJIbHOI0 ONlePOHA.

Bonpocs! 1151 TMCbMEHHOTO OTBETA:!

Opranu3zanus 6akrepuanbHOTO reHoMa. OCOOEHHOCTH PACIIOIOKEHHUS TEHOB Ha OaKTEpHAIBHOU
xpomocoMe. OCOOEHHOCTH TPAHCKPUIIMM M TpaHCasauuu y npokapuot. JJHK-mommcomuble
KoMIUTIeKChl. CTpYKTypa GaKkTepHaibHOrO onepoHa. PerynsTopHble U CTPYKTYpPHBIE TEHBI.
Konnoxeuym 5. MoOu/IbHbIE TeHETHYECKHE JIEMEHThI B TeHOMe OaKTepuil, MiIasMuabl U
daru.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

IS — »snementsl u Tpancno3oHbl. Onpenenenue mnousaTua. Crtpykrypa. Kcmons3oBaHue B
TCHETUYECKOM  KOHCTpyupoBaHuu. [lnmasmunel. Omnpenenenue moHATHS.  OcoOeHHOCTH
opranmzaruu  mwiasmugHo  JIHK. Pacnpenenenme mno Qynkmusm. Hcnonb3oBanue B
TeHETUYECKOM KOHCTpyHpoBaHuU. bakrepuodaru. Ymepennsie garu, npodaru. Vcrnons3oBaHue
B FEHETUYECKOM KOHCTPYHPOBAHUMU.

Konnoxeuym 6. JK30H-MHTPOHHASI OPraHU3alNUs FeHoOB 3yKapuoT. CucreMbl cIjiaiicMHra.
Opranusanusi onepoHoB.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

I'erom »sykapuor. OcoOeHHocTH opranm3anuu. OTiuuus oOT OaKTEPHAIBHOTO TEHOMA.
CTpyKTypHBIE TE€HBl 3YKapHOT: BHYTPEHHSsI opraHuzauus. Ok30Hbl. WHTpoHBL. MexaHusm
craricuara PHK sykapuor.

Konnokeuym 7. OCHOBHBbIE IPUHIUIBI CO3AAHUSI PEKOMOMHAHTHBIX MOJICKY.JI.

Bormpocs! [u1s1 TMCBMEHHOTO OTBETA!

MeTtobl TIOTy4eHUs TEHOB JUIsl KIIOHMpoBaHMs. Brinenenne renos u3 xpomocomuoit JTHK, ux
dbpakuroHupoBaHue U UACHTHGUKANKSA (OJOTTUHT-THOPUIN3AIINS, UMMYHOJIOTHYECKUE METOIbI
u ap.).

Konnokeuym 8. IlonyuyeHue reHoB CUHTE30M de novo.

Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

CuHTe3 reHoOB 1Sl KIIOHUPOBAHUS C IIOMOILbIO 0OpaTHOW TPaHCKPUIITA3bl/
XUMHUKO-(hepMEHTATUBHBINA CUHTE3 TCHOB.

Konnoxeuym 9. lloiumepa3sHasi nenHasi peaxkuus.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

Metonst  Beimenenuss JIHK gma  IIHP. Ilpuanun pa6Goter  ammumdukaropos JIHK.
I'opusonTaneHsi 25ekTpodopes npoaykros I[P B arapoznom rerne.

Konnoxkeuym 10. ®DepmeHTbI, HCHOJb3yeMble B TI€HeTHYECKOM KOHCTPYMPOBAHMH:
pa3zHooOpa3ue, IJHI0HYKJIea3bl peCTPUKIUH.

Bormpocs! 1u1si TMCBMEHHOTO OTBETA!

OcHoBHBIE (DEepMEHTBI, HCIOJIB3yeMble TpPH KOHCTPYUPOBAHUHM PEKOMOWHAHTHBIX MOJIEKYIL
Onponykieasbl pectpukiuuu. Homenknarypa. Ilonmydyenue. buonorudeckoe 3HaudeHHE.
OHJIOHYKJI€a3bl PECTPULIKUYU 2 Kjacca, UX MCIOJb30BaHUE B T'€HETUYECKOM KOHCTPYMPOBAHUU.
Hyxkneassl, HCH0JIb3yeMble B TEHETUYECKOM KOHCTpyHpOoBaHuM Jij1st Moaudukammu kormos JJHK.
Hlenounas QocdaTtaza © NOIMHYKICOTHAKHMHA3a. MVCTOYHMKH monmydeHHs. DyHKIUH.
[Ipumenenue JUISt nesnen T€HETHYECKOTO KOHCTPYHPOBAHUS. TepMunanbHas
ne30KcuHyKineoTuaunTpanchepasa. DyHkuuu, MexaHu3M jaelictBus. lcmonb3oBaHue B
T€HETUYECKOM KOHCTPYUPOBAHUH.

Konnokeuym 11. JHK-noamMepa3pl B reHeTHYEeCKOH MH/KEHEPHH.

Bormpocs! U151 TMCBMEHHOTO OTBETA!

JHK-nonmumepaza 1. ®@parment Knénosa, oOparHas TpaHckpunTasa, HyKJIeoTHAWITpaHchepasa,
NOJIMHYKJIEOTHAKMHAa3a U Ap. CTpyKTypa M OCHOBHbIE (PyHKUHMU (EPMEHTOB, MPUMEHEHHE B
Pa3IMYHBIX BUIAX KIIOHUPOBAHMS.

Konnokeuym 12. JHK-aura3ssl.



Bormnpocs! 1151 TMCBMEHHOTO OTBETA:!

JHK-nmurazer — crpyktypa W (QyHKIMM B KieTke. Mcmonp3oBaHME B TEHETHYECKOM
koHcTpyupoBanuu.  JIHK-nurassl  kumednoit mamouku u ¢ara T4,  Mexanusm
(G YHKIIMOHUPOBAHUS.

Konnokeuym 13. BeKTOpHBIE MOJICKYJIBI.

Bonpocs! 11 MucbMEHHOT0 OTBETa:

Bexropnas monekyna JIHK. Onpenenenne nousatus. OCHOBHBIC TPEOOBaHUS, IPEABSIBIIIEMbIC K
BekTopy. Ctpykrypa aroBoro renoma. Ilmazmumel. Ctpykrypa u dyHKumu. IIpuHIUIBL
co3zaHus BeKTopHbIX Mosnekyn JJHK.

Konnokeuym 14. BeKTopbl B reHeTHYECKO MHIKEHEPHUH.

Bormnpocs! 1151 TMCBMEHHOTO OTBETA:!

@®ary ¥ mIa3MUIbl Kak OCHOBA I co3aHusl BeKTOpHBIX Mosiekyn JJHK. BekTopsl Ha ocHOBe
¢arosoit JIHK. IlpeumymiectBa 1 HeAOCTaTKH. BEKTOpHI BHEAPEHHS U BEKTOPHI 3aMEILICHHS.
[S-anemenTs! u Tpancno3onsl. Col- u R-mazMub!.

Konnokeuym 15. BeKTOpHBIE MOJICKYJIBI.

Bonpocs! 1 mucbMEHHOT0 OTBETa:

TpeboBanusi K BEKTOpaM oOs3aTelbHBIE U JKelarenbHbie. [lOHSITHE O €MKOCTH BEKTOpA.
dasmMuap 1 KOCMUAIEL.

Konnoxeuym 16. Jxcnpeccusi 4y:KepoIHbIX FT€HOB B KJIeTKe-pelUIIeHTe.

Bonpocs! 1 MucbMEHHOTO OTBETa:

Bekropsl skcnpeccun ¥ BEKTOPhI KIOHUpOBaHUA. CoO3/1aHHE T€HETUYECKUX KOHCTPYKIUU ISt
cuHTe3a OEJKOB 4YeloBeKa B OakTepuajabHON KiIeTke. BbiOop mpoMoTOpoB, HEOOXOAMMOCTH
BBeZieHUss mocnenosarenbHoctn  Ilaifn-Jlenrappo  mis  oOecreyeHus  3PPEKTUBHOCTH
TPAHCKPUIILIUU U TPAHCIISIIIHH.

Konnoxeuym 17. Jkcnpeccusi 4y:KepoIHbIX FT€HOB B KJIeTKe-pelUIIeHTe.

Bonpocs! 11 MucbMEHHOT0 OTBETa:

Tpanchopmanus KIeTKUA-penunuenTa. KoMmeTeHTHOCTh KIeTOK-pelunmueHToB. OTO0Op KIIETOK,
Hecymux pekombunantaele JJHK. Bayrpukiierounsie nmporennassl 6aktepuii. X 3HaueHue ais
KJIETKU-XO35IMHA WM BIJIMSHHE HAa YPOBEHb SKCIPECCHHM YYKEPOAHBIX TeHOB. Mcmonb3oBaHue
TexHukH pekoMOnHaHTHBIX JIHK a1t xpaneHust qyxkepo1Hoi TeHeTHueCcKo HHPOPMAIIUH.

KpuTtepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJMYHO» BBICTABISETCS, €CIM CTYASHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEeMAaTHUYECKOE U ITyOOKOE 3HaHWE MaTepHalia, YMCHHE CBOOOIHO BBITOJHATH PAKTHUCCKHC
3a/laHusl yMEET CBOOOIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO M C)KATO M3J1araTh OTBETHI HA
BOTIPOCHI C MCITOIh30BAaHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOpPOIIO» BBICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CHUCTEeMAaTHUYCCKUE 3HAHHWS MaTepuajga, OTBETHl COJIEPKAT HEKOTOPYIO HETOYHOCTh HJIU HE
OTJINYAIOTCS ITOJTHOTOH H3JI0KEHUS;

- OIICHKa «YJOBJICTBOPUTEIBHO» BBICTABIIACTCS, €CIM CTYJACHT JACT HEIOJHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTU B (DOPMYIIUPOBKAX;

- OIICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABIISACTCS, €CJIM CTYACHT HE MOATOTOBHJICS, HE
OTBETHJI Ha BOMIPOCHI MJIM OTBETHJI HEMPABHUIBHO; IMOKA3all Cliadble 3HAHUS U JIOMYCTUI TPyObIe
OIINOKHU

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— Npu HEOoOXOJUMOCTH HMHBAIMIAM U JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbs IIPENOCTABIISAETCS JOMOJIHUTEIBHOE BPEMS ISl IOJTOTOBKU OTBETA;

— P NPOBEICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTATOB 00yUEHHUs MHBAIMUJIOB U JIUIL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 30POBbsI MPEAYCMATPUBAETCS MCIIOIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYaIbHBIMU OCOOCHHOCTSMU;



— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsSI 110 JTUCHMIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OTPAHWYEHUSIM HX 3JI0POBBS M BOCIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1I€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTAa,

JUnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B Ie4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

4.2 @oH OLIEHOYHBIX CPEICTB sl MPOBEACHUS MPOMEKYTOUYHOM aTTecTallum.

Cnucok BONPOCOB K 3a4eTy

I'enernueckas uHxeHepus. OnpeneneHue NoHATHS. OCHOBHBIE 3a/1a4H.

['enetnueckas uHxkeHepus. JJOCTHKEHUSA U IEPCIEKTUBBI.

Uctopus co3nanus nepBoii pekomOounanTHoit JIHK. Pabots! I1. bepra ¢ cotpyannkamu.
buonoruueckas 6e30mMacHOCTh ¥ TeHHAs! HH)KEHEPHUSL.

. Opranmzamus  OakTepuanbHOro reHomMa. (OcCOOEHHOCTHM  PACIONOXKEHHs TEHOB Ha
OakTepuaIbHOU XPOMOCOME.

6. OCOOEHHOCTH TPAHCKPHIILIUU U TPAHCIALUH Yy mpokapuoT. JJHK-noarcomMHbIe KOMIUIEKCHI.
7. CrtpykTypa 0akTepuaabHOTO OTepoHa. PerynsTopHbie U CTPYKTYPHBIC T€HBI.

8. IS — snemenTsl u TpaHcno3oHsl. Onpenenenue noHsTus. Crpykrypa. Mcnoap3oBaHue B
T€HETUYECKOM KOHCTPYUPOBAHHUH.

9. Ilnasmunel. Onpenenenue moHsATUss. OcoOCHHOCTH opranu3anuu miazmuanoi JJHK

10. IMnasmunpl.  Pacnpenmenenne 1o  ¢GyHKiusaMm. Mcmons3oBaHWE B T€HETHYECKOM
KOHCTPYMPOBaHUHU.

11. bakrepunodarn. VYmepenubie (aru, mnpodaru. Vcnomp3oBaHue B TE€HETUYECKOM
KOHCTPYMPOBaHUHU.

12. T'erom sykapuot. OcobeHHOCTH opranu3anuu. OTau4us oT 6aKTepruaIbHOTO TeHOMA.

13. CTpyKTypHBIE T€HBI 3yKapUOT: BHYTPEHHSISI OpraHu3anus. JK30Hbl. IHTPOHBI.

14. Mexanusm crnaiicuara PHK sykapuor.

15. IpuHUIMIBI CO3/1aHUS pEKOMOMHAHTHBIX MOJIEKYNI. METOIM4YeCKUEe TOAXOIbI.

16. OcHOBHBIE METO/IbI TOJTYYEHHS T€HOB ISl KIIOHUPOBAHMUSI.

17. Boiienenue reHoB (paxiuonupoBanueM xpomocomuoit JIHK u ux nnenrudukanus.

18. CuHTE3 T€HOB C MOMOIIBI0 00paTHOM TpaHCKpHUNTAa3bl. [IpenmyIiiecTBa 1 HEJOCTATKH.

19. Xumuko-hepMEeHTaTHUBHBII CHHTE3 I'€HOB.

20. ITpuHUUIBI CO3MaHUS PEKOMOMHAHTHBIX IIITAMMOB.

21. OcHoBHbIEe (hepPMEHTHI, HCIIOJIb3YEeMbIE TPH KOHCTPYUPOBAHUN PEKOMOMHAHTHBIX MOJICKYIL.
22. DHponykieassl pectpukiuu. Homenknatypa. [Tonydyenue. buonornueckoe 3HaueHue.

23. DHAOHYKJea3bl pEeCTPUUKHM 2  Kjlacca, MX HUCIOJNb30BaHWE B  TE€HETUYECKOM
KOHCTPYMPOBaHUH.

24. Hykneasbl, HCIIONB3yEMbIe B TEHETMYECKOM KOHCTPYHPOBAHUM JJISI MOJU(HUKAIIMKA KOHIIOB
JHK.

S



25. llenouynas d¢ocdaTaza W MONMHYKICOTUAKUHA3a. VcrouHukn mnonyudeHus. DyHKIUH.
[IpuMmeHeHne I 1enel FeHeTUYECKOro KOHCTPYUPOBAHHUS.

26. TepMuHasnbHas JE30KCHUHYKJICOTUAMITpaHChepaza. DYHKIMU, MEXaHU3M JCUCTBUSL.
Hcnonp30BaHnE B TECHETUYECKOM KOHCTPYMPOBAHUH.

27. IHK-nomumepaza - 1 u ¢parment Kienosa, ctpykrypa u ¢ynkuuu. Mcronp3oBaHue B
TCHETHYECKOM KOHCTPYHPOBAHMH.

28. PHK-3aBucumas JIHK-nomumepasa (oOpaTtHas Tpanckpunrasza). CTpyKTypa U MEXaHHU3M
IEUCTBUSL.

29. IHK-nuraza. Crpykrypa u (yHKOUM B KieTke. lcmonp3oBaHME B TE€HETHMYECKOM
KOHCTPYMPOBaHUHU.

30. AHK-nurassl kumednoi nanodku u ¢ara T4. Mexanusm GyHKINOHUPOBAHHUSL.

31. Drambl co3ganus peKOMOMHAHTHBIX ITAMMOB.

32. OcuoBuble MeTo bl JIurupoBanus JJHK. CirBanue no «IMIKUM» U «TYIIBIM» KOHIIAM.

33. OcnoBHble MeTO B! urupoBanusa JJHK. KoHHEKTOpHBIN METOT 1 METO]T IUHKEPOB.

34. Bektopnas wmonekyna JHK. Onpenenenne monarus. OcHOBHbIE TpeOOBaHMS,
IIPEIbABISAEMBIE K BEKTODY.

35. IlpuHnunel KoHCTpyupoBaHus BekTopHo# Moiaekyisl JJHK. ITnasmunga PBR 322.

36. Bektopsl Ha ocHoBe miazMuanoi JJHK. [IpenmyimectBa R- miasMu kak BEKTOPOB.

37. Bekrtopsl Ha ocHoBe (paroBoii IHK. [IpeumymiectBa u HepocTaTku. BekTopsl BHEApEHUS U
BEKTOPBI 3aMELICHMUS.

38. Hcnonb3oBaHUE TPAHCIIO30HOB MPU CO3AAHUH BEKTOPOB.

39. Cozmanne BEKTOpPOB Ha ocHOBE ¢aros. JIsmOaa-dar.

40. ®a3zmuasl U KocMuabl. [IpUHIMIBI CO31aHNS U IPUMEHEHUE.

41. Bexkrtops! kiionupoBaHus. OcHoBHBIE TpeOoBaHUs. [IoHATHE O EMKOCTH BEKTOpA.

42. Bexktopsl 3kcripeccun. OCHOBHBIE TPEOOBAHUS K BEKTOPY IKCIPECCHH.

43. KoHcTpyupoBaHHue PEKOMOMHAHTHBIX JHK, o0ecIeunBaroIuX 3KCIPECCUIO
KJIOHUPOBaHHbIX TreHoB. Hykneoruaneie mnocnenoBatensHoctd JIHK, obecneunBaromiue
TPAHCKPHIILUIO U TPAHCISLUIO KJIOHHPOBAHHBIX TCHOB.

44. TIpoMOTOpBI, UCTIOJIB3yeMbIe B KOHCTpyHpoBaHuu pekomOunanTHbIX JIHK. Mx HazHaueHue
u knaccudukanys. [Ipeumymiectsa 1 HEAOCTATKU PA3IINYHBIX THIIOB IPOMOTOPOB.

45. Buposas crieruduunocts PHK-nonmumepas. TpeboBanus k mpomMoTopy.

46. CnocoObl koHcTpyupoBanusi pexomOmHaHTHBIX JIHK, oOecneunBarommue s¢hdexTuBHyIO
TPAHCIALUIO KIOHUPOBAaHHBIX T€HOB.

47. TlocnenoBarenbHocTh LllaitH-/lenrapHo u ee posb B 00ecrieYeHUH TPAHCIISIITUY .

48. CnocoOwsl BBeneHusi pexkombOunantHbix JIHK B knerky-peuumnuent. Tpanchopmarius.
Tpanchexmms.

49. TpanchopMmarsi KJIETOK-pEIMNUEHTOB. [lOBBIIEHHE KOMIIETEHTHOCTH KIIETOK IpH
BBeieHnM pekomOunanTHor JIHK.

50. OCOOGEHHOCTH 3KCIPECCUU TeHOB YYXKEPOJHBIX KOPOTKOLEMOYEYHBIX TOJMIICHTHIOB B
OakTepusx.

51. Coznanue pekOMOMHAHTHBIX MPOYIIEHTOB MHCYIMHA (MPOMHCYJINHA) YEIOBEKa Ha OCHOBE
Escherichia coli.

52. Co3gaHue MHKpPOOHBIX IITAMMOB - MPOAYLIEHTOB HHTEP(PEPOHOB UEIIOBEKA, MPAKTHUECKOE
3HA4YCHHUE.

53. Cxema KOHCTpYUpOBaHUs MpoylieHTa anbda-unrepdepona Ha ocHoBe Escherichia coli.

54. Ponb  KJIETKU-XO3SIMHA B  PETYIMPOBAHMHM d3Kcmpeccuu  pekomOmHaHTHRIX JIHK.
MuKpoopranusmsl, HCTIOJIb3yEMBbIE JUIsl KIIOHUPOBAHUS YYKEPOAHBIX T€HOB.

55. BHyTpukieTOUYHBIE TPOTEUHA3bI OakTepuid. X 3HaueHUe 1)1 KIETKU-X035IMHA U BIUSHUC Ha
YPOBEHB DKCIIPECCUN UYKEPOAHBIX T€HOB.

56. Wcnonp3oBanue TexHUKH pekoMOumHaHTHBIX JIHK  mis  xpaHeHus  4yKepoaHOH
reHeTuueckoi nupopmaruu. [IpuHIMIE co31aHMs OAaHKOB I'€HOB (KJIOHOTEK).



57. Cucrema Kpucnep 3amuthl Oaktepuii oT ¢aroB. IlepcrieKTHBBI HCIOIB30BaHUSA IS
KOPPEKLIUH T€HOMOB.

Kpurepum ouenkn

- OLIEHKA «3a4TEHO» BBICTABIISCTCA CTYACHTY, €CIH CTYACHT IOKa3al MpU OTBETE JIOCTATOYHOE
3HAHWE MaTepuaia, TIOHUMAaHHE CYINIHOCTH pPacCMaTPUBACMBIX TOHSTHH, SBICHHH U
3aKOHOMEPHOCTEM.
- OLEHKa «HE 3a4YTEHO» BBICTABISIETCS CTYACHTY, €CIM CTYACHT IIOKa3aJl NpH OTBETE
HEI0CTaTOYHOE 3HAHHE MaTepHala, J0MycKaeT Mpu OTBeTe rpyObie (haKTHUEeCKHEe OIHOKH.

OHGHO‘IHBIG cpeacrtBa i HWHBAJIMAOB W JIUMI[ C OrPaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX TICUX0(QU3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIWJaM H JiMaM ¢ OrpaHHYCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS MTPEOCTABIISICTCS TOTIOTHUTENILHOE BPEMsI JJIsl TIOATOTOBKH OTBETA Ha 3a4eTe;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB OOYyUCHHsSI MHBAJINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI IIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3U C UX NHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YYAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/TOPOBBSI
U HWHBAJIKWIOB IHponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIIIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 110 JTUCHHIUIMHE (MOIYJIO) TPENyCMAaTPUBACT TIPEIOCTABICHHE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist L ¢ HapyLEHUsIMU 3PEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIiist T ¢ HApyIIESHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B TIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOH W JONMOJHHMTEJBHOH y4eOHOH JHMTepaTrypbl, HEOOX0AMMOM
JUISL OCBOEHMSI M CUUIJIMHBI (MOAYJIs1).

5.1 OcHoBHas JUTEpaTypa:
1. Ienkynos, C.H. I'enernueckas umxenepus / C.H. lenkynos. - U31. 4-oe, crepeot. 3-my. -
Hoocubupck : Cubupckoe yHUBEpCcUTETCKOE n3aTenseTBo, 2010. - 514 c. @ ui., Tabi., cxem. -
ISBN 978-5-379-01064-5 ; To Ke [DneKTpOHHBIN pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=57527 (29.03.2017).
2. lImuma P. Harmsagnas OMOTeXHOJOTHSI U TeHeTHYeckas wHXeHepus Taschenetlas der
biotechnologie und gentechnik : [yuebnoe mocobue]| / P. Ilmux ; mep. ¢ Hem. A. A.
Bunorpanosoii, A. A. Cuntomuna ; nog pen. T. II. Moconooii, A. A. CuntommHa. - Mocksa :
BMHOM. JlaGopatopus 3Hanuii, 2014. - 324 c.
3. Herpycos, Anekcanap MBanoBuu. MukpoOuonorus [Tekcr] : yueOHWUK HJIS CTYJIECHTOB
By30B / A. W. Herpycos, U. b. KotoBa. - Mocksa : Akagemus, 2012. - 379 c. : un. - (Bricuiee
npodeccuonaibHOe obpaszoBanue. [lemarornueckoe odpazoBanue) (bakamaBpuar). - bubmmorp.:
c. 375. - ISBN 9785769584114 : 566.50.



Jlig 0CBOEHMS AMCUMILIMHBI MHBAIMJAMH U JIUIIAMHU C OTPAHUYEHHBIMUA BO3MOYKHOCTSMHU
3I0pOBbsSl MMEIOTCSl M3JAHUS B JIEKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 lonotHMTEILHASI JIATEPATypa:
1. HaeeimoBa, O.K. T'enermka Oaxtepmii B Bompocax u otBerax / O.K. [laBeimoBa ;
MunuctepcTtBo obpazoBanus U Hayku Poccuiickoit @eneparuu. - OpenOypr : OpeHOyprekumii
rocyJIapCcTBEHHBIN yHHBepcuTeT, 2015. - 178 c. : Tabmn., cxemsl, wi. - bubmuorp. B kH. - ISBN
978-5-7410-1252-9 ; To xKe [D5eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364817 (23.01.2017).
2. Ewmmes, BceBonon TuxonoBud.Mukpobuonorus [Tekcr] : yueOHWK nansi OakalaBpoB :
y4eOHUK JJIs CTYJIEHTOB BY30B, OOY4YalOIIMXCS [0 HANpPAaBIEHUSM U CIEUHUATIBLHOCTAM
arpoHomudeckoro oopazosanusi / B. T. Emnes, E. H. Mumyctun. - 8-e u3na., ucnp. u J0I. -
Mocksa : FOpaiit, 2014. - 445 c. : un. - (bakanaBp. YrinyOnennsiid Kypc). - bubmumorp.: c. 427. -
ISBN 9785991630191 : 596.42.
3. Kyzuenos, Aunekcanap ErenbeBuu.Haydnwsie ocCHOBBI 3K00MOTEXHOJMOTHH [TekcT]
yueOHoe mocobue st ctyneHToB By30B / A. E. Kysunenos, H. b. I'pagoBa. - M. : Mup, 2006. -
503 c. : un. - bubauorp. : c. 488-489. - ISBN 5030037659 : 245 p.
4. Topnenko, B.A. Hayunbsie ocHOBBI OMOTeXHONIOTHH : yueOHOe mocodue / B.A. T'opnenko,
H.M. Kyty3oBa, C.K. Ilaryauna ; MwuHuctepcTBO 00pa3oBaHus W Hayku Poccuiickoi
Oenepannn, DenepalibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEbHOE YUpEKICHUE
BBICIIETO MPOo(decCHOHaTbHOTO 00pa3oBaHus «MOCKOBCKUH TEAaroru4ecKuidi TOCy1apCTBEHHBIN

yHuBepcutet». - M. : Ilpomereii, 2013. - Y. 1. Hanorexnonoruu B Ouojoruu. - 262 c. : i,

Ttabn., cxem. - ISBN 978-5-7042-2445-7 ; To xe [DOnekTpoHHBIH pecypc]. URL:

//biblioclub.ru/index.php?page=book&id=240486 (29.03.2017).

5.3. llepuoauyeckue u3IaHus:
Mecrto
IIepnonnuno
No 3a Kakue TOJbl | XpaHEHU
Hazpanue nznanus CTh BBIXOJA
n/n XpaHUTCSA s
(B TOM)
1 MukpoOuosiorus 6 1944-2016 q3
i 1956-1983,
2 Bectaux MI'Y. Cepusi: buonorus 4 1987-2016 U3
4 Knununueckas u maboparopHasi AMarHoctuka | 12 2001-2016 U3
5 Muxkosiorusi 1 GUTONATOIOTHS 6 2001-2016 U3
6 MUKpOOHOIOTHYECKUIA )KYpHAI 6 1987-2016 U3
7 MorexyssipHasi OMOJIOTHsI 6 1978-2016 U3
8 buorexHonorus 6 1996-2016 Y3
9 N3sectust PAH Cepusi: buonorudeckas 6 1936, 1944-2013 4/3
10 | Tlpuxknagnas OMOXUMUS U MUKPOOHOJIOTHSI 6 1968-2016 U3
buonorus. PedeparuBubIit KypHallL.
11 BILITH 1970-2013 3an PXK
6. Ilepeyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHON  CeTH

«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS THUCHHUILIUHBI (MOIYJIs1).
1. www.kubsu.ru - opumansaslii caiit Ky6aHcKoro rocy1apcTBEHHOIO YHHBEPCHTETA;

2. http://www.biorosinfo.ru/ - odunuansusiii caifiT obmiectsa GUOTEXHONOroB Poccun
nMenn 0. A. OBunHHIKOBA

3. http://www.cbio.ru/ - uarepuer-xypuan "Kommepueckas 6HOTeXHONOTHsA'";



http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/

4. http://www.genetika.ru/journal/ - opunuanshslii caiir sxypaana "Buorexsonorus";

5. http://www.ibp-ran.ru/main.php - opuunaneHblii caliT HHCTUTYTa OUOIOIUYECKOTO
nprOOPOCTPOCHUS C ONBITHBIM MPou3BoAcTBOM PAH;

6. http://www.genetika.ru/ - opuumansusii caiit ®I'VII TocyaapcTBeHHBIH HaydHO-
HCCIIEI0BATENBCKOTO MHCTUTYTA FEHETHKH M CENIEKLMU MPOMBIIIIEHHBIX MUKPOOPIaHU3MOB

7. Dnexkrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnexrponHas 6ubauoreuHas cuctema u3garenbcera "Jlane" http://e.lanbook.com

7. MeTtonuyeckue YKa3aHUA 1l 00y4al0IUXCH 110 OCBOCHUIO JUCHMIIJIMHBI.
Jlekumus:
Pabora Ha nekuuu SBISETCS] OUYEeHb BaXKHBIM BUJOM CTYIACHUECKON NEATENbHOCTH ISl U3YUEHUs
TUCIUIUIMHBI, T.K. Ha JIGKIUH TPOUCXOAUT HE TOJIBKO COOOIICHHWE HOBBIX 3HAHUW, HO H
cucTeMarusanus U 0000IIeHHe HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHHE HA WX OCHOBE MAECHHBIX
B3TJISI0B, YOCKIEHUH, MHUPOBO33PEHHUS, PA3BUTHE IO3HABATENBHBIX M MPO(HECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Marepuaie. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.
Hanucanue KkoHCmekTa JIeKIM: KpaTKO, CXEMAaTU4YHO, TIOCTEeI0BaTENbHO (UKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (POPMYTUPOBKH, OOOOIICHHS, TOMEYaTh Ba)KHBIC MBICIH,
BBIJIETISATH KIIIOYEBBIE CJI0BA, TEPMHUHBL. KOHCIEKT JTydllle MOApa3aeNiaTh Ha MyHKTHI, maparpagsl,
coOmromasi KpacHyl CTpoky. [IpuHIHMMNHManpHbIe MecTa, ompeaeneHus, (OPMYIbI CleayeT
COMPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO0O0 BaXKHO», «XOPOLIO 3alIOMHUTH» U T.I. WU
NOJYEepKUBaTh KpacHoW pyukoil. lLlerecooOpazHo pa3paboTarb COOCTBEHHYIO CHUMBOJHKY,
COKpAIIEHUSI CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHMAaHHWE HAa BAaXXKHBIX CBEIACHMSIX.
[IpocnymuBanue 1 3amnuch JIEKIUU MOKHO MPOU3BOJIUTD MPU MOMOIIM COBPEMEHHBIX YCTPONCTB
(muxTodoH, HOYTOYK, HETOYK H T.i.). PaGoTas Haj KOHCIEKTOM JIEKIIMH, BCErjaa Cieayer
UCIIONIb30BAaTh HE TOJBKO YYEOHHK, HO H Ty JIUTEPaTypy, KOTOPYIO IOMOJHHUTEIHHO
pEeKOMEeH/J0Bal JIEKTOp, B TOM 4YHCIE TEpUOJUYECKHE M3JaHHUsl COOTBETCTBYIOIICH
HanpaBneHHOCTH. [lo pe3ynapTaram paboOThI C KOHCIEKTOM JIEKIIUU CJIeNyeT O0O03HAYUTh
BONPOCHI, TEPMHUHBI, MaTE€PHaJl, KOTOPBIA BHI3BIBAECT TPYIHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B PEKOMEHAYyeMOW mmreparype. Ecnu caMoCTOsATenhbHO HE yhaeTcss pa3olOparbcsi B
MaTepuaie, Heo0XoAUMO c(hOpPMYIHPOBATh BOMPOC U 3aJ1aTh MPENoJaBaTellio Ha KOHCYIbTALUH,
HA MPAKTUYECKOM 3aHITHH, Ha OOIIEHUU B KOHTAKTHBIE Yachl. JIGKIIMOHHBINA MaTepHa sBIsSETCS
0a30BBIM, C KOTOPOTO HEOOXOAMMO HayaTh OCBOCHHE COOTBETCTBYIOIIETO pa3fiesia WM TEMBI.
[litan mOArOTOBKM K JIEKIUH:

. 03HAKOMUTHCS C TEMOM JIEKLIUU

. 03HAKOMUTHCS C MTPENTI0KEHHBIMHA BOIIPOCAMU
. U3YYUTh COOTBETCTBYIOIIMI MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS

B mporecce MOATOTOBKM K MPAKTUYECKOMY 3aHITHIO HEOOXOIUMO O3HAKOMHUTBCS C
paboyeil mporpaMMoil NHUCUMIUIMHBI, TEMaMU M IUJIaHAMH TPAKTUYECKUX (CEMHHApPCKUX)
3aHATHUH, yAenss 0co00e BHUMaHHE LEISIM U 33Ja4aM, CTPYKTYPE U COACPKAHUIO TUCIUILIHHEI,
MIPOBECTH aHAJIM3 OCHOBHOW y4e€OHOM JHMTEPATYpHl, MOCIE Yero padoTaTh ¢ PEKOMEHJIOBAHHOU
JOTIOJIHUTEIIbHON JUTeparypor. IIpu yCTHOM BBICTYIJIEHMM IO KOHTPOJBHBIM BOIIPOCAM
CEMHHApPCKOT0 3aHATHS HY)KHO H3JIaraTh (HE 4YMTaTh) MaTepuall BBICTYIJICHUS CBOOOIHO.
HGO6XOI[I/IMO KOHICHTPUPOBATL CBOC BHHMAHUC HaA TOM, YTO BBICTYIIJICHUC 06pameHo K
ayIuTOpUHU, a HE K IMpernojaBaTeNiio, T.K. 3TO 3HAUYMMBIM acmekT MpodeccrnoHalbHbIX
KOMHGTGHHHﬁ. Ilo oxoHuaHUU CCMHUHAPCKOI'0  3aHATUA CICAYCT TIOBTOPUTL BBIBOIBI,
CKOHCTPYMpPOBaHHbIE Ha CEMHUHAape, MPOCIEIUB JOTHUKY UX MOCTPOEHHS, OTMETUB IOJIOKEHUS,
JICKaIue B UX OCHOBC. I[JIH 9TOro B TCHCHHUC CCMUHAapa CJICAYCT ACIaTh ITOMCTKHU. Bboiee TOro, B


http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

Clly4ae HETOYHOCTEH M (WMIIM) HEMOHMMAaHHWs KaKOTo-IMOO BOMpoca MPONIACHHOTO MarepHualia
ClIelyeT OOpaTHTBCS K TMPETMOAABATENI0 JUIsl TONYYEeHUS HEOOXOIUMOW KOHCYNbTAllMH H
pa3bsicHEHUs BO3HUKIIEH cuTyamnuu. CxeMa MOArOTOBKY K MPAKTHYECKUM 3aHITHSIM:

® 03HAKOMHUTKCS C TEMOH, IIENBIO U 331a4aMU PaOOTHI
PaccMOTpPETh MPEATIOKEHHBIE BOITPOCHI
W3YYHUTH JICKIIMOHHBIN MaTepuall, OCHOBHYIO U JIOTIOJHUTEIBHYIO IUTEPATYPY
03HAKOMUTHCS C MTPAKTUICCKUMH 33/IaHUSIMH U XOJI0OM UX BBITIOTHEHUS
03HAKOMHTHCS ¢ 000PYAOBaHUEM 3aHATHUS
BBHITIOJTHUTH 33JJaHUS B COOTBETCTBUU C XOJ0M PaOOTHI
MUCEMEHHO 0()OPMUTH BBIIOJTHEHHYIO pa0oTy
MOJIBECTH UTOT U C/INATh CTPYKTYPUPOBAHHBIC BHIBOJIBI

CamocrosiTesibHas padora:

CamocrosiTenbHasi paboTa CTYACHTOB JUCIHHIUIMHE OCYIIECTBISETCS C  LEJbIO
yIIIyONeHHsI, PAaCUIMpPEHHs, CUCTEMAaTH3allMM M 3aKpPEIUICHUS TOJTYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIOJNB30BaTh JOKYMEHTAIUMIO U CHEIUAIIbHYIO JIUTEpaTypy,
pa3BUTHS TO3HABATENbHBIX CIIOCOOHOCTEW W aAKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITENIbHOTO MBIIUICHUS, CIIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camMopealM3alliM,  pa3BUTHUA  HCCIENOBAaTENbCKMX — ymeHuil.  Ilepen  BblllosiHEHUEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHMMATh IIEIM M 3aJadd pabdoThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUYHBIA 00BEM, OCHOBHBIC TpEOOBaHHMS K pe3yiabTaraM paboTHI,
KpUTEpUN OIICHKU. BO BpeMs BBIMIOJHEHHUS CaMOCTOSITENbHON padOThl MpernoAaBaTelb MOKET
IPOBOJIUTH KOHCYIbTaMU. KOHTPOJIb pe3yabTaToOB cCaMOCTOSTEIHHON PabOThI CTYJACHTOB MOXKET
OCYIIECTBIISATHCS B MMUCbMEHHOM, YCTHOM MM CMeIIaHHOH (opme, ¢ IpeCTaBlIeHUEM MPOIYyKTa
TBOPYECKOI JEATENbHOCTHU CTyJeHTa. B kauecTBe opM M METO0B KOHTPOJISI CAMOCTOSATEIbHOM
paboThl CTYACHTOB MOTYT OBITh MCIOJIb30BaHbl CEMHUHAPCKUE 3aHSTHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboOThl U Jp. Kpurepusmu OIEHKH pPe3yIbTaToB
CaMOCTOSITENIbHON paboThl CTYAEHTA SBIAIOTCS: YPOBEHb OCBOCHHS CTYACHTOM Y4eOHOro
MaTepuana, yMEHMsl CTyJeHTa HCIOJb30BaTh TEOPETUYECKUE 3HAHWUA IIPU BBINOJHEHUU
WHIUBHUIYAIBHBIX 3aJaHUK; C(HOPMUPOBAHHOCTH OOIICYy4YeOHBIX YMEHHH; OOOCHOBAHHOCTh U
YETKOCTh M3JIOKEHHsI 0TBETa; 0()OpMIIEHUE MaTepuasia B COOTBETCTBHU ¢ TpeOoBaHusaMU. [Inan
MOJTOTOBKHU:

® M3Yy4UThb COOTBETCTBYIOLIMM JIEKIIMOHHBIN MaTepHall

® U3y4YUTh OCHOBHYIO JIUTEPATYpy 110 TEME

® U3Y4YUTH JONOJHUTEIBHYIO JINTEPATYPY IO TEME

e 0(GOpMUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJE IPE3CHTALUU B
3aBUCHMOCTH OT 3aJaHUs

® cJenaTh CTPYKTYPUPOBAHHBIE BBIBOIBI.

IHoaroroBka k 3a4ery:

[Tpy monaroroBke K 3adeTy HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIEKTHI JEKIuH, padodyro
IporpaMMy JUCHUIUIMHBI, HOPMAaTUBHYIO, y4eOHYI0 U peKOMEHIyeMylo Jaureparypy. OCHOBHOE
B MOJATOTOBKE K C/Jaye 3a4yeTa - 3TO MMOBTOPEHUE BCEro MaTepuaia JAUCHUIUIMHBI, IO KOTOPOMY
HeoOXoauMo caaBaTh 3adeT. lIpu MoAroToBke K chaue 3adeT Bechb 00beM padOThl HYXKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM JUIsl TIOJTOTOBKH, KOHTPOJIUPOBATH KaXbIil
JIeHb BBINIOJIHEHHE HAMEYEHHOW paboThl. B mepuoa MOATOTOBKM K 3a4yeTy CTYJIEHT BHOBb
oOparraeTcs K y)xe u3ydeHHOMY (IIpoiIeHHOMY) yueOHOMY MaTepuany. [lonroroBka BKIIIO4aeT
B ce0s TpW OJTama: caMmocTosiTeNbHass padoTa B TEUYCHHE CEMECTpa; HEMOCPEICTBEHHAs
MOJArOTOBKA B JHH, NPEIIIECTBYIOUIME 3a4eTy MO TeMaM Kypca; MOATOTOBKa K OTBETY Ha
3aJaHus, cojepikaliiecs B Ouierax. 3ayeT MPOBOIUTCS IO OMiieTaM, OXBATHIBAIOIIMM BEChH
MPONJCHHBIA MaTepua AUCUUIIIMHBI, BKIIIOYas BOIMPOCHL, OTBEACHHBIE JJII CAMOCTOSATEIBHOIO



uzydeHus. [ ycmemHoi cmaudm  ykazaHHble B paboueit mporpamme (GopMupyeMmble
KOMIIETEHIIUM B pE3yJbTaTe€ OCBOEHUS IUCLMIUIMHBI JOJDKHBI OBITh HPOJEMOHCTPUPOBAHBI;
TOTOBUTHCS K 3a4€Ty HEOOX0AMMO HAUWHATh C TIEPBOM JIEKIMH U TIEPBOTO CEMHUHAPA.

IoaroroBka nmpe3eHTanmii:
e 3HAKOMHTHCS C TEMOM, IIEIBI0 1 3aJadyaMH
® COCTaBUTb IUIAH MPE3EHTALMU COIJJACHO OCBOEHHOMY TEOPETHUYECKOMY
Marepuany
® [IPOM3BECTU NMOMCK B JICKIMOHHOM MAaTepuhajie, OCHOBHOM M JOMOJHUTEIbHON
nuTepaTrype GakKTHIeCKOTO MaTepHalia 1o TemMe

® IIPOU3BECTH MOUCK WILTIOCTPATUBHOI'O MaTepuasa B CETH "MHTEpPHET"
® COCTaBUTb IPE3ECHTALUIO IIPU ITOMOILIM criennanu3upoBadsHoro 110
® COCTaBUTb JIOKJIAJ IO UJUIIOCTPATUBHOMY MaTepHually Npe3eHTalnun
® OTpPENETUPOBATH NIPE3EHTALMIO NIEPEA caauei
KonnokBuymsl:

® O03HAKOMHUTHCS C TEMOM U BOIIPOCAMHU KOJIJIOKBUYMa

W3Y4YUTh JICKIIMOHHBIN MaTepua

M3y4YUTh OCHOBHYIO JINTEPATYPY IO TEME

M3Y4YUTh JOTOJHUTENBHYIO JINTEPATYPY 1O TEME

HaIMCaTh OTBET Ha MPEIOKCHHBIA BOIIPOC

00beM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUI, BPeMsI BHITIOJHEHHUS 10 90 MUHYT

B ocBoeHMn MUCHMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAI[MH) —
JIONIOJTHUTEIIbHOE Pa3bsICHEHNE y4eOHOT0 MaTepHaa.

WuauBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SIBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM MHANBUAYAIH3alNU O0ydEeHHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4aroIlMMCs HMHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

8. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOIMH, HCMOJIb3yeMbIX MPHU OCYIIECTBJIECHUHU
00pa30BaTeJbLHOI0 MPoLecca no AMCHUIIAHEe (MOYJII0).

8.1 llepeuenb MHPOPMANTMOHHBIX TEXHOJIOT M.

— KoncynpTHpOBaHuE MOCPEACTBOM 3JIEKTPOHHOM MOYTHI.

— Hcnonp3oBaHue 3JIEKTPOHHBIX TPE3EHTALMN TPU IPOBEIEHUHN CEMHHAPOB.

— I'pynnupoBka HH(POPMAIIMOHHBIX TIOTOKOB W OOMEH HH(opMaimei MmocpenacTBoM
MECCEHKEPOB.

8.2 IlepeyeHb HeEOOXOAMMOTI0 NPOTPAMMHOIO O0ecIeYeHHsl.

Ne Ne norosopa [lepedyeHpb MMIIEH3MOHHOTO MTPOrPAMMHOTO 00eCTIeUeHUS
n/n

1. | Ne73-AD®D/223-D3/2018
Cornmamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. | Noe73-ADD/223-D3/2018
Cornmamenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot IIpenocraBiieHHEe HEUCKITIOYUTENBHBIX UMYILIECTBEHHBIX IIPaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00ecTIedeHus

«AHTHUIIIArAaT» HA OJUH TOJ




4. | Kontpakr Ne74-AD®/44- | beccpounas nuueH3us Ha 25 noib3oBareneit: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcus (Concurrent User)
8.3IlepeueHb MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
— «KoncynpranT [lmocy,
— «["apanT»®.
9. MarepuajbHO-TeXHHYeCcKasi 0a3a, HeoOXoauMMasi A  OCYILIEeCTBJICHUSA
00pa30BaTeIbLHOr0 MPoIecca Mo JUCHUILIHHE (MOIYJIIO).
Ne| Buz pator MarepuanbHO-TEXHUYECKOE OO0ECIeUeHUEe IUCIUIIMHBI (MOIyNsl) |
OCHAIIICHHOCTh
1. | JIekiMOHHEBIE Aynutopuun 412, 419, ocHalmleHHbIE MNPE3CHTALMOHHONW TEXHUKOU
3aHATUA (mpoekrop, JKpaH, KOMIIBIOTEP/HOYTOYK, ayJInoCcucTeMa) U
COOTBETCTBYIONIUM NporpaMmMHbIM obecnieuenuem (110).
2. | IlpakTuueckue Aymutopuss 412  —jabopatopusi, OCHAIllEHHas TMPE3E€HTAIMOHHOU
3aHATUA TEXHUKOW (MPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK, ayauocucTemMa) M
COOTBETCTBYIOIIUM MporpaMmMHbIM oOecrieuenunem (110).
3. | I'pynnossle Aynurtopus 410, (kaOuHeT)
(MHIUBHTYaTbHBI
€) KOHCYJIbTall1
4. | Texkymmui Aynutopus 412, 419.
KOHTPOIIb,
MIPOMEXKYTOUHAs
aTTeCTaIus
5. | CamocrositenbHa | KaObuHeT ais caMmocTosTenbHOM paboThl 437, OCHAIIEHHBIH KOMITHIOTEPHOU
g pabota TEXHUKOW C BO3MOXHOCTBIO TONKIIOUeHUs K cetu «MHTepHeT» U

00€CIeUeHHBI  JIOCTYMIOM B DJJIGKTPOHHYIO  HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

3an Oubmmorekn KyOI'Y ocHameHHBIH KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIOUeHUs: K cetu «MHTepHeT» U 00ecnedyeHHbII
JIOCTYIIOM B DJIEKTPOHHYIO HMH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEeIy

YHHMBEpPCUTETA




PEIIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHHUTLIIUHE
«I"eHeTnuecKast HH)KCHEPHST OaKTEpUiI»
Hanpasienus 06.03.01 buosiorus

Pabouas mporpamma no auciuiuinae «I'eHeTudeckas MHXEHEepHUs: OaKTepuin»
JUIsl CTyJIeHTOB Ouosiornyeckoro dakynsrera @I'BOY BO "KyOoI'V" cocrapiena B
COOTBETCTBUU Cc TpeOOBaHUSIMU denepanbHOro I'ocynapcrBeHHOrO
OOpazoBaTeNnbHOrO CTaHAapTa TPEeThero mokosieHus. [IporpamMma cocraBiieHa B
MOJTHOM COOTBETCTBUU C TpeOOBAHHUAMMU YYEOHOIrO IUJIaHA [0 HaIpaBJICHUS
06.03.01 buonorus.

Pabouass mporpamMma mpearnoyiaraeT pacmpeleieHue TeM U U3y4YeHHe
Marepuana Io pasfenaMm. ['paMOTHO CTPYKTYypUpOBaHa, M OXBaTbIBa€T BCE
aKTyaJlbHbIE€ HAIIPABJIEHUS MO IUCUUILIMHE HA CETOHSALIHUMN JICHb.

Bce paszpensr paboueil mporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW Mepe OTBEYalOT TPeOOBAHUAM K
pe3yJibTataM OCBOEHHUsS y4eOHOM aucuuiuinHbel B coorBeTcTBUM ¢ PI'OC BO
TPEThEro MoKoyeHUs. Kaxnplil pa3zes nporpaMMbl pacKpbIBA€T paccMaTpUBaEMble
BONPOCHI B JIOTUYECKOM MOCIEA0BATENBHOCTH, OINPEAEIAEMON 3aKOHOMEPHOCTIMHU
00y4YeHUsI CTYJIEHTOB.

Jlisa  3akperuieHuss TEOPEeTUYECKUX 3HaHWM, (QopMUpOBaHUS TpeOyeMbIX
KOMIIETEHLIMM, YMEHHM W HaBBIKOB CTYAEHTOB IIPEIYCMaTpUBAIOTCS Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATUSA. KOJIMUECTBO ayAUTOPHBIX 3aHATUI
U BHEAyJIUTOPHOM pabOThl CTYAEHTOB COOTBETCTBYET TPeOOBaHUSM y4yeOHOIrO
TJIaHa.

KonTponb u oOleHKa pe3ylbTaTOB OCBOCHUS YUE€OHOW JIUCIUILIMHBI
OCYIIECTBIISIIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSIMU YYEOHOTrO TUIaHA 1O
nucuurinHe. Pa3paboTanHbie U npejiaraeMele B mporpamme GopMbl U METO/IbI,
MO3BOJIAIOT B MOJHOM MEpPE OCYLIECTBISATh KOHTPOJIb M OLIEHKY PE3YJIbTaTOB
o0ydeHus: (COpMHUPOBAHHBIX KOMIIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIIYEMBIX Yy4€OHBIX HW3JIaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOM JIUTEPATYpPbl BKIIOYAET AaKTyaJbHbIE HWCTOYHUKH, K KOTOPBIM Y
CTYJEHTOB UMEETCs CBOOOIHBIN JTOCTYII.

Jannast paboyasi mporpamMma MOKET ObITh PEKOMEHIOBAaHA JUIs U3Y4YCHUS
TUCHMIUIMHBL  «l'eHeTHdeckass WHXKeHepus OakTepuil» Ha OHOJOTHYECKOM
¢dakynsrere ®I'BOY BO "KyoI'V".

Penenzenr /

“ "% ~ Bouxkosa C.A. noreHT kadeapbl OMOTEXHOJIOTUH,
/ onoxumuu u 6mopuzuku ®I'bOY BO «Kybanckuii
TOCY/IapCTBEHHBIN arpapHbIii YHUBEPCUTET
umenu U. T. TpyOununay, kanz. OMO0JI. HAyK
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