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1 Henu u 321241 U3yYeHUs1 TUCHUILINHBI (MOYJIsl).
1.1 Ilesab ocBOEGHUS JUCHUILIAHBI.

enpto ocBoeHUsT AUCHUIUIMHBI "['eHeTWueckass WHXXEHepUs OakTepuil" sBISICTCS
dbopMupOBaHHE Yy CTYACHTOB o0OmmenpodeccHOHANBHBIX, a Takke MpodeccnoHaTbHBIX
KOMIIETEHIINM B MPOU3BOJICTBEHHOW, MOHUTOPUHIOBOM U HCCJEN0BATENBCKON EATEIBHOCTH,
TakKe aHanu3 (yHIaMEHTANbHBIX 3HAHUH, HAMPABICHHBIX HAa PACIIMPCHHE MPEICTaBICHUIA
00OCHOBHBIX METO/IaX Y BO3MOXKHOCTSIX T'€HETHUECKON MH)KEHEPHH Ha TPUMEPE MPOKAPHOT.

Jlnst BeICOKOTIpO(ECCHOHATBHOM  TMOATOTOBKM  BBIMYCKHHMKAa Kypc «l ‘eHeTnueckas
UHXKEeHepusi OakTepwil» BaxeH i YIJIyOJeHHOTrO0 TMOHMMAaHUS CTyJeHTaMH-OMOJIOTaMu
MPUHIIMIIOB OPraHU3aIMi U (YHKIIMOHUPOBAaHUS MUKPOOHOI Ki1eTkH. ['eHeTuueckas nHxeHepus
OaKTepUHUTECHO CBs3aHA C MOJICKYJSIpHOW Ouonorued, Gusmosorned u OHMOXUMHEH
MHUKPOOPTraHHU3MOB.

BaxXHOCTh CBSI3W TEHETHYECKOM OpraHM3allud MHUKPOOHOM KIETKHM U e€ (YHKIHH,
HEOOXOUMOCTh TIOHUMAHUSI OCHOBHBIX MPHUHIIUIIOB M MYTEH, a TaKKe TOYEK MPAKTUYECKOTO
NPUMEHEHHUS  OINpENeNsieT aKTYaJbHOCTh H3YyYEHUs JUCHUIUIMHBL B paMKaxX JIaHHOU
MarucTepCcKOM MpOrpaMMBl.

1.2 3agauu TUCHUILIAHEIL.

3aaur OCBOCHHS IUCHUIUIMHBI — COPMHUPOBATDH Y CTYACHTOB:

— chopMupOBaTH Y CTYIEHTOB:

0a30B0O€ MBINUICHUE,00€CIICUYNBAIOIIEE MPEACTABICHUS 00 OCOOEHHOCTSIX CTPYKTYpPHO-
(GYyHKIMOHATIBHON OpraHU3aluy TeHOMOB TPO- U 3yKapuoT, (aros;

CIOCOOHOCTh MOHUMATh MPUHIUITBI OCHOBHBIX METO/I0B MOJIEKYJIIPHOTO KIIOHUPOBAHUS;

CIIOCOOHOCTh  HCIIOJIB30BATBI€HETUYECKHE METOJbl  KOHCTPYHPOBAaHHUS  IITAMMOB
OakTepuil ¢ 3aJJaHHBIMU CBOMCTBAMU.

— pa3BUBaTh y CTYJACHTOB YMEHHS HCIOJIb30BaTh COBPEMEHHYIO ammaparypy H
BBIUMCIUTENbHBIE KOMIUJIEKCHI I BHIOJTHEHUS! OMOJIOrMYECKUX padoT;

— MOKa3aTh MEPCHEKTUBHI MPUMEHEHHS] TeHETUYECKIX METOAOB B Pa3iIMYHBIX O0JIACTSIX
KU3ZHEJEATEIIbHOCTH  YelloBeKa  (IIPOMBIIIJIEHHOCTh,  CEJIBCKOE  XO3SHCTBO,  Hay4yHbIE
WCCIICIOBAHUS U T. 11.);

— pa3BHUBaTh y CTYJICHTOB HABBIKK PAOOTHI ¢ YICOHON W HAYYHOH JIUTEPATYPOH.

1.3 MecTo aucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON POrpaMMbl.

JucuumuinHa "T'eHeTnyeckass MHXeHepHsl OakTepuil" OTHOCHUTCS K BapUMaTHBHOM 4acTu
broka 1 "{uctiunmuael (Moaynn)" yd4eOHOTO IJIaHa.

Kypc "T'enermueckass mHxeHepus OakTepuil" BaxeH Uil CTYJEHTOB-MHUKpPOOWOJIOTOB,
CIIECIUATTU3UPYIONTUXCS B 00JacCTH OMOTEXHOJIOTHH M 00mieil MuKpoOuosoruu. s ycBoeHus
Kypca CTYACHTY HEOOXOJMMO OpPHEHTHUPOBAThCA B MpodiemMax oOmeld MUKpOOHOJIOTHH,
OMoXUMUM, (PU3MOJIIOTUM MUKPOOPraHU3MOB. VIMeTh HaBBIKM CaMOCTOSATENbHON paboThl ¢
JUTEPATypol, BKIIOYAs MEPUOAUYECKYI0 HAyYHYIO JIUTEpaTypy IO OaKTepHOJIOTHH H
OMOTEXHOJIOTMH, a TaKXe HAaBBIKM pPAa0OThI C D3JIEKTPOHHBIMHM CpEACTBAMH HH(POPMALUU.
Wzydenuto nucuumiauHel "l'eHeTHyeckas WHXKEHepUs OakTepuil'  MpeaIiecTBYIOT TakHe
TUCIUIIIMHBEI, Kak "buoxwumus", "Monekynspuas Owuonorus", "['eHernka u cenmekmus',
"Mukpobuonorus",KOTOpble H3y4aloTcs, B TOM 4Hcle, B pamkax HampasieHus 06.03.01
«buonorus». Marepuansl AMCUUIUIMHBI UCHOJNB3YIOTCS CTyIE€HTAMHU B HaydHOH paboTe mpu
MOJTOTOBKE BBIMTYCKHON KBaJM(UKAUOHHOW pabOThl (MAarucTepcKoil auccepTalui) U KpaitHe
BaXXHbBl B  OCYLIECTBJICHMM  IPAKTHYECKOW  JEATENbHOCTH  OakajaBpa  OHOJIOIMH
(MUKpOOHOJIOTHH).

1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3yJbTaTOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.



[TnanupyemMbIMH pe3ynbTaTaMu OOyYEeHHS 10 JUCLUIUIMHE, SBISIOTCA 3HAHUSA, YMEHUS,
BIAJCHUsI W/WIM OMNBIT JESITEIbHOCTH, XapaKTEPU3YIOLIUE JTanbl/ypoBHU (HOPMUPOBAHUS
KOMIIETEHIIMH ¥ OO0ecleynBaonue JOCTIKEHHE IUIAHUPYEMBIX pPE3yJlIbTaTOB OCBOCHUS
0o0pa3oBaTeNbHON MPOrpaMMel B 1iesoM. [lepeuens koMneTeHui, GOpMUPYEMBIX B pe3yibTaTe
U3y4eHHs TUCIMIUIMHBI, IPUBECH B Ta0nuIe

Wnnexe | Conepxanue B pesymbratre  u3yueHuss ~ y4yeOHOM  JAMCLUIUIMHBI
No 11.11.| KOMIIeTe| KOMIIETEHLIUU o0yJaroImuecst TOHKHBI
HITUU (unm e€ yacTh) 3HATh yMeThb BJa/1eTh
1. OIIK-3 | crtocoOHOCTHIO pazHoOOpaszue UIECHTU(UIIMPOBATh | OCHOBAMU  H
MIOHMMAaTh 0a30BbIE | CIOCOOOB LeJIeBble  T€HBl, B | METOAAMHU
MIPENCTAaBIIEHUS 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 JIOTHi;
KOHCEpPBaTUBHBIE | BEKTOPHI i | (epMEHTaTUBH
3Ha4YeHUE .
3JIEMEHTHI T€HOMa | L1eIeBOI BIM
6uopazHooOpazus
. IIPOKApHOT; MOIU(PUKALH UHCTPYMEHTap
Ul yCTOMYMBOCTH
poJIb reHOMa, uem
ounocdepsl, .
O61opazHo00pasusl | UCTIOIB30BATh MOJICKYJISIPHOM
CTIOCOOHOCTEO MIPOKAPUOT U | TIOJy4YeHHbIC 3HAHUS | OMOJIOTUU  JIJIst
MCIOIb30BATE TOPU30HTAIBLHOTO | B HAY4YHO- | pabOTHI c
MCTO/IBI NEepeHOCa T'eHOB | HCCIICAOBATENbCKON | HYKICHHOBBIM
HaOI0IeHNS, JIs u U KUCJIOTaMU;
OInucaHus, YCTOMYHUBOCTH npoeCCUOHATBHON | MPUHIIUIIAMHA
uaeHTuuKanm, | ouochepsr; JESTEIIbHOCTH; HCIOJIb30BaHU
KJaccu(uKanu, OCHOBBI U | BEIOUpAThH 1 (QaroB B
KyJIbTHBUPOBAHHUs | TPUHIIUIIBI TpeOyIOMMIACS  TUIT | TCHHOU
GHOIOrHIECKIX CO3JIaHHS SHJIOHYKJIEa3 WH)XEHEpUHU
06LEKTOB TPAHCT€HHBIX PECTPUKIUU
OpPraHu3MOB  Ha
puMepe
IIPOKAPUOT
2. OIIK-10| crtocoOHOCTBIO MOJIEKYJISIPHbIE MPUMEHSTh HaBBIKaMH
NPUMEHSTH MEXaHU3MBI IPUHIUIIBI BBIJICJICHUS
0a30BbIE TEHETHYECKUX MOJIEKYJISIPHOTO XPOMOCOMHOM
npeacTaBnenus 06 | TPOLECCOB KJIOHUPOBAHMUA, B | U IUIA3MUIHOHN
OCHOBaX  oOmieii, | MAKPOOPTaHU3MO | TOM  YHCIIE,  TpH JJHK
CHCTEMHO 4 | B» CBA3aHHBIX ¢ | pabote c | OGakrepuii;
. MIOBEICHUEM OMOJIOTUYECKUMU HaBBIKAMU
MPUKIIATHOM
MOCTIEeTHUX B | areHTaMu T€HETHYECKOTO
9KOJIOTUH, .
€CTECTBEHHBIX HKOJIOTUYECKOM KOHCTpYHPOBa
HPUHIUIIBI
YCIOBHSIX; OMOTEXHOJIOTHH; HUS;
ONTUMAJILHOTO
CTPYKTYpPY UCIIOJIb30BaTh TEPMUHOJIOTHY
TPHUPONOTIONB30BA. | ropoMoB TPO- M | MOMYUCHHBIE 3HAHUS | €CKHM
HISL 1 OXpaHbl | 4ygapyor; B Hay4HO- | anmnaparoMm
HPUPOEL, CTPYKTYPY U | UCCIIEIOBATEIbCKON | TEHETHUYECKOU
MOHHTOPHHT3, byHKIIIN u WHXXEHEPUU

OICHKH COCTOSAHUA




Wnnexe | Conepxanne B  pesymbratre  u3yueHuss ~ y4yeOHOM  JAMCLUIUIMHBI
Ne 11.11.| KOMIIeTe| KOMITETEHLIUU o0yJaroImuecst TOHKHBI
HITUU (unm e€ vacTh) 3HATh yMeTh BJIAJIETH
MIPUPOTHON CPEnbl | TJIa3MHUI, npodeCCHOHAIBHON | OaKTepuit
U OXpaHbl KMBOH | IPUHIIMIIEI NeSITeNIbHOCTH,
TIPUPOTBI CO3JIaHUSs CBSI3aHHOM c
PEKOMOMHAHTHBIX | SKOJIOTHUYECKOM
[ITAMMOB OMOTEXHOIOTHEN;
MUKpPOOPTaHU3MO | OLICHUBATh
B C 33JaHHBIMHU | MOJIEKYJISIPHO-
CBOMCTBaMH, FeHEeTUYECKUMU
MeTareHOMHbIE MeTOoaMH1
TEXHOJIOTUHU CIIOCOOHOCTh
MHUKpoOHOMa
OKpYKarollIe Cpeipl
K CaMOOYHCTKE
KOCHUCTEMBI
3 IK-1 CIIOCOOHOCTBIO OCHOBBI  paboOTHI | paboTaTh c | MeTogamu
IKCILTyaTUPOBATh | MOJEKYJISIPHO- MOJIEKYJISIPHO- UCIIOJIb30BaHU
COBPEMEHHYIO TE€HETUYECKOTO TeHETUYECKUM 1 TIa3Muj U
anmnaparypy u | obopynoBaHMUS; MHCTPYMEHTAapUEM; | TPAHCIIO30HOB
o0opynoBaHue AJisl | TEXHUYECKHE OCYIIECTBIISAThH Ul CO3/IaHUA
BBITIOJTHEHUS MOJIXOJIbI pu | BBIOOp €MKOCTH | HOBBIX
Hay4YHO- BBHITIOJTHEHUH BEKTOPA, JpyTUE | BEKTOPOB;
HCCIIEIOBATEILCKU | METOAMK KOJINYECTBEHHBIE criocobamu
X  TIONEBBIX W | MOJEKYJISPHOTO | MapameTpsl BHECEGHHUsI TeHa
1abopaTOPHBIX KIIOHUPOBAHMUS; MOJIEKYJISIPHO- B BEKTOPHYIO
OMOJIOTUYECKHIX pPeXUMBI  PabOTHI | FTEHETUYECKUX MOJIEKYIY;
pabor TEPMOLIMKIIEpa U | MPOIIECCOB; MeTOJIaMHU
Ipyroro CO3/aBaTh IITAMMBbI- | CO3aHUS
MOJICKYJISIPHO- MIPOTYIICHTHI OnOIMOTEK
T€HETHYECKOTO OETIKOBBIX TCHOB
000pyI0BaHUS IPOJYKTOB
2. CTpyKTYpa M coiep:KaHHe JMCIHUIIIHHBI.
2.1 Pacnpenesienne TPyA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT.
OOmass TpyJO€MKOCTh TUCHUIUIMHBI ~ cocTaBiser 33ad.eda. (108 wacom), mx
pacrpezelieHue 1Mo BuiaM paboT MPEJICTaBICHO B TaOIHUIE
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. Onpenenenue NoHATHS. OCHOBHBIE|Y CTHBIN
['eneTnueckas 3agaun.  ['eHermueckas  uHxkeHepus.  JlocTwxeHuss — u|OIPOC
MHKCHEPUSI JunepcniektuBbl. McTopus co3laHus TEpBOW pPEKOMOMHAHTHOMN
TOCTHIKEHHS, JHK. Pab6otsl Il.bepra ¢ 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 METOAbl IOJY4YEHHs | 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 MPU 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
pazzesna (TeMbl)

TeMarnka NpakTUYECKUX 3aHATUN
CEMHHApOB)

dopma
TEKYILETO
KOHTPOJIA

2

3

4

T~

Pasnen 1 — I'enernueckas
WH)KEHEpUs - JOCTHKEHUS,
poOIEMBI, IEPCIIEKTUBBL.

3anamue 1.VicToprsi BOSHUKHOBEHHUSI METOJIOB T€HHOM
umkeHepun Pabotrel bepra ¢ corpyaHukamu
CraHOBIIEHNE TEHHON NHKEHEPUHN KaK HayKH.

Kommoksu

|ym Nel

3anamue?. 3HAKOMCTBO C XapakTepoM palOTHl B
MOJIEKYISIPHO-TEHETUUECKOM J1aboparopun. 3aaadu u
nemu. TpeboBanusi kK 6106€30MaCHOCTH.

Konmoksu
yMm Ne2

3anamue3. OcCHOBHEBIE TOCTHIKEHUS T€HHOMI

UHXeHepur. Bo3MoxkHOCTH TpaHCc(hOpMaIuu KIETOK
MUKPOOPTraHU3MOB, paCTEHHI, )KHBOTHBIX

Kommoksu
yMm Ne3

\4]

Pazgen 2 — CrpykrypHo-
(byHKIMOHATBHAS
OpraHu3aIs TEHOMOB.

3ansmue4. OpraHuzanuss T€HOMa IPOKAPUOT
Pacnionoxenne reHoB Ha GakTepHaIbHOW XPOMOCOME.
IS-anemMeHThI ¥ TPAaHCIIO30HBI.

.| Komnoksu

yMm Ned

3ansmue’5.Oprannzanus reHoma JyKapHoT,
MHOKECTBEHHBIC M YHHKaJbHbIE TeHbl. OCOOEHHOCTH
peryisiiMd  TPAaHCKPUIIMM B TE€HOMAax Ipo-
9YKapHOT.

u

Kommoksu
yM Ne5

3anamue6.IK30H-UHTPOHHAST ~ OpraHu3alus TEHOB
sykapuoT. Cucremsbl crutaiicuara. OpraHuzaius
onmepoHoB y Oakrepmit. JIHK- momucomubie
KOMITJIEKCBI

Konmoksu
yM Neb

Pasnen 3 OcHOBHEIE

STaIbI
PEKOMOMHAHTHBIX
MOJICKYJI.

CO3aaHus

3ansmue7.  OCHOBHBIE  NPUHLUIBI  CO3JaHUS
PEKOMOMHAHTHBIX MOJICKYJI. MeTOAbl IOIydeHus
TeHOB I KIIOHMPOBaHWs. BbieneHne TeHOB W3
xpomocomuoit JIHK, wux ¢paknuonnpoBanue u
uacHTU()UKAIISL (610TTHHT-THOpUAM3AIIHS,
UMMYHOJIOTHYECKHE METOJIBI U JIP.).

Konmoksu
yMm No7

3ansmue8. CHHTE3 TEHOB M KIOHUPOBAaHUS C
IOMOIIBI0O OOPaTHOM TPAaHCKPUNTA3bl W XUMHKO-
(epMEHTATUBHBIN CHHTE3.

Konmoksu
yM Ne§

3anamue9. [Tonumepasnass  uenHas
3HakoMCTBO ¢  Merojgamu  Beimenenus  JIHK,
npuHIMIOM pabotel  ammummdukaropoB JHK nu
TOPU3OHTAIBHBIM 3JIeKTpodope3om npoaykros [IIIP
B arapo3HOM reJe.

peakmus.

Kommoksu
yM Ne9

10

3anamue  10. B

Pasnen 4 DepMEHTHI,|

@DepMeHThl, HUCHOJb3YyeMble

Konmoksu




UCIIOJIb3yEMBIE
TEHETUYECKOM
KOHCTPYUPOBAaHHUH.

11

12

TEHETUYECKOM KOHCTPYHPOBAHUHU:
pectpukuuy, JHK-  nuraser,
moaudukanmu KoH1oB JTHK.

OHAOHYKJI€a3bl
HyKJIeaSBI JJIL

yM Nel0

3ansmue 11. JHK-nomumepaza 1. ®parmeHt
Knénona, oOparHas TPaHCKPHIITA3a,
HYKJICOTUAUATPaHC(epas3a, MONUHYKICOTUIKUHA3A U
np. CTtpykTypa W OCHOBHBIC (PYHKIIUU (EPMEHTOB,
NPUMEHEHHE B PA3JIMYHBIX BHJIAX KJIOHUPOBAHMS

Kommoksu
yM Nell

3anamue 12. JHK-nurazel. CTpyktypa U QyHKIIUH B
KJIETKE. Hcnonbp3oBanue B TE€HETUYECKOM
KoHCTpyupoBanuu. JJHK-nura3sl KuieuHon nagsouku
u ¢gara T4. Mexanusm (yHKINOHUPOBAHUSI.

Konmoksu
yMm Nel2

13

14

Pazgen 5

MOJICKYJIbI B TCHCTHYCCKOM

KOHCTPYHPOBaHUU

15

3anamue 13. Crtpyktypa  ¢aroBoro
[Mnasmugel. Crpykrypa ©u  (QyHKIMH.
co3faHus BeKTOpHbIX Mosiekyn JIHK.

reHoMa.
[TpuHIUIIBL

Konmoksu
ym Nel3

BekropHbi¢

3anamue 14. ®arm W miIa3MUIOLl KaK OCHOBA JUIA
coznanus BeKTOpHbIX Moiekyn JJHK. [S-amemenTs u
Tpancno3oHbl. Col- u R-mmasmuas.

Kommoksu
ym Nel4

3anamue 15. TpeboBaHus K BEKTOpaM 00s3aTEIbHBIC
U oKkenarenbHble. [lOHSATHE O €MKOCTH BEKTOpa.
dasmMuap 1 KOCMUAIEL.

Konmoksu
ym Nel5

16

Pazgen 6 — Dkcnpeccus
9y)KepOJHBIX TEHOB B
KJIETKE-PELUITUEHTE.

17

3anamue 16. BeKTOpbl SKCIOPECCHMH U BEKTOPBI
KJIOHUPOBAHUSI. Coznanue TeHETUYECKUX
KOHCTPYKIIMM JIJI1 CHHTe3a OEJIKOB UYelOBEeKa B
OakTepuaTbHOM KIIETKE

2. BpiObop mpoMOTOpOB, HEOOXOAMMOCTH BBEICHUS
MOCJIEN0BATEILHOCTHU [Taitu-/lenrapHo U1
obecrieueHuss A(PPEKTUBHOCTH  TPAHCKPHUIIUU U
TPaHCISALUH.

Kommoksu
yMm Nel6

3anamuel7. Tpanchopmamus KICTKU-PEIUITHUCHTA.
KoMIieTeHTHOCTP  KJIETOK-PELIMITUEHTOB. OT16op
KJIETOK, Hecymux pekomOnHanTHbie JJHK.

Konmoksu
yMm Nel7

18

0630p MPONCHHOTO
Marepuayia u MpoBEICHUE

3a4ycTa

O0630p mpoiieHHOrOo MaTepuasa U IPOBEICHHE
3ayera

Kommoksu
yM

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.

naboparopHoii pabore | MeToauveckue YyKa3aHHsl [0 OpPraHHU3AIMH CaMOCTOSTEIbHON
paboOTBl  CTYINEHTOB, YTBEP)KICHHbIE Kadeapol TI'eHETHKH,
MHUKPOOHOJIOTUN U OMOTEXHONOTUU. MpoToKod Ne 21 « 26 »
utons 2017 r

VY4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPaboThl OOYYaroUIMXCs W3
YHucla WMHBAIMIOB M JIMI C OrPaHWYCHHBIMH BO3MOXKHOCTSAMH 310poBbs  (OB3)moryr
IPEOCTAaBIATECS B (opMax, aJalNTUPOBAHHBIX K OTPAHHUYEHHUSIM HMX 30POBbS U BOCIPHUATHA
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 "['eHeTmueckass MH)KEHEpHUs
OakTepuil" HCTOB3YIOTCS COBPEMEHHBIC 00pa30BaTEIIbHBIC TEXHOJOTUH:
¢ HH(POPMANMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH;
® IIPOEKTHBIC METOJIbI OOYICHHUS;
® HCCIEeI0BaTEIbCKUE METOIbI B O0YUCHUU;
e mpolbiemMHOe 00yueHne
Jlnst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbsI IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OneHo4YHbIe CpeaCcTBA VI TEKYILIEero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYyTOYHOM
aTTecTaluu.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS TEKyIero KOHTPOJIS.

Texymuid KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS (POHTAIBHO Ha KaKIOM 3aHITUM IS
OTIpeIeNIeHUs] TEOPETUYECKOM MOJATOTOBKH K J1a0OpaTopHbIM paboTaM B BHJE YCTHOTO OIpOCa,
KOTOpBI OLIEHUBaeTCsl MO MATHOAUIbHOM IIKajle, a TakKe C I[OMOIIbI0 JIOKJIAaJI0B U
KOJUIOKBUYMOB.

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

Tema 1: I'eHeTHYeCKAsA HHKEHEPUS - JOCTHKEHU S, PO0JIeMbl, NEPCIEKTUBDI.
I'enernueckas nmxeHepus. Omnpenenenne mnoHATHd. OcHOBHblE 3anauun.l’eHeTmyeckas
uHxkeHepus. Jloctmkenuss W mepcrnekTuBbl.buonornueckas 0Oe3omacHOCTh M TeHHas
umkeHepus.Mcropuss co3manust mnepBoir pekomOunantHoM JIHK. Paborsr II. bepra c
COTPYIHUKAMHU.

Tema 2: CTpyKTYPHO-()YHKIIHOHAJIbHAS OPraHU3alUsl T€HOMOB.

Opranu3zanus 6akrepuanbHOTO reHoMa. OCOOEHHOCTH PACIIOJIOKEHHUSI TEHOB Ha OaKTEpHATIBHOM
xpomocoMe.OcoOeHHOCTH TPAHCKPHUILIMK U TpaHciasanuu y mnpokapuor . JIHK-mommcomubie
KOMIUTIEKCBL. CTpYKTYypa 0aKTepHalIbHOTO ONepoHa. PerynaropHbie U CTPYKTYpHBIE T€HBI.



IS — osnemenTtsl m TpaHcno3oHbl. Omnpenenenue noHsATHs. Crpykrypa. Mcnonb3oBaHue B
reHeTH4YeCcKOM  KoHcTpyupoBaHuu.Ilnmazmunpl.  Omnpenenenue  monatus.  OCOOEHHOCTH
opranmzaimn  1wasmuaHoi  JIHK.  Pacnpenenenne mno  ¢ynkuusM. Mcmonb3oBaHue B
TeHETUYECKOM KOoHCTpyupoBanuu.bakrepnodaru. Ymepennsie daru, nmpodaru. Mcnonas3oBanue
B TCHETUYECKOM KOHCTpyupoBaHuu.I'eHom sykapuor. OcobeHHocTr opranuzanuu. OTIH4Yus OT
OakTepuaabHOro reHoma.CTpyKTypHbIE T'€Hbl 3YKApHOT: BHYTPEHHSS OpraHu3alus. DK30HBL
HNutponsi.Mexanusm crutaiicuara PHK sykapuor.

Tema 3: OcHOBHBIE 3TANbI CO3aAHUS PEKOMOMHAHTHBIX MOJIEKY.JI.

[TpuHIMIB cCO3MaHUS PEKOMOMHAHTHBIX MOJIEKYJ. MeTonudeckue moaxoanl. OCHOBHBIE METOIbI
MOJIyYEHUsl TeHOB JUIsl KJIOHHWpOoBaHMs.Brinenenne reHoB (GpakurOHUPOBAaHUEM XPOMOCOMHOM
JHK wu wux wunentudukamus.CUHTE3 TEHOB C TIOMOMIbI0 OOpaTHOW TpPaHCKPHUIITA3HL.
[IpeumyiecTBa U HEIOCTATKU. XUMHKO-(EPMEHTATHUBHBIN CUHTE3 TeHOB.IIpUHIUIIBI CcO3MaHus
PEKOMOMHAHTHBIX IITAMMOB.

Tema 4: @epMeHTHI, HCNOJIb3yeMble B TeHETHYECKOM KOHCTPYMPOBAHUM.

OcHoBHBIE  (DepMEHTBI,  HUCIOJB3YyeMbIE  TMPU  KOHCTPYUPOBAHUU  PEKOMOMHAHTHBIX
MOJIEKYI.DHAOHYKIea3bl  pecTpukiuu.  Homenknarypa.  Ilomyuenwe.  buonorunueckoe
3HaUCHHE.DHJOHYKIIea3bl PECTPUIIKUM 2 Kjlacca, HUX MCIOJb30BaHUE B TEHETHYECKOM
KOHCTpynpoBaHuu.Hykiiea3pl, ucCnonb3yemMble B TI'€HETUYECKOM KOHCTPYMPOBAHUU  JIA
momudukanuu koHuoB JIHK.Illenounas c¢ocdaraza u mnonuHykneoTuakuHaza. VICTOYHHMKH
MOJTy4YEHHUS. DyYHKIUH. [Ipumenenue TUIA ejen TE€HETUYECKOT'O
KOHCTpyHpoBaHus. TepMuHaNbHAs J1@30KCHHYKJICOTUIIITpancepaza. DYHKIMH, MEXaHU3M
nerictBud. Mcmonp3oBaHue B reHeTHUYecKoM KoHcTtpyupoBanuu./JIHK-momumepaza - 1 u
¢parment KnenoBa, crpykrypa u  ¢yHKOuu. Mcnonp3oBaHWE B TCHETHUYECKOM
koHcTpynpoBanun. PHK-3aBucumas JIHK-monmmepasza (oOGparHas TpaHckpumnrtasa). CTpykTypa
u mexanm3Mm paeiictBus. JIHK-nuraza. Crpykrypa um QyHkumum B kietke. lcmonb3oBaHue B
reHetudeckoM KoHctpyupoBanuu. JIHK-muraser kumeunoi manouku u (ara T4. MexaHuszm
(YHKIIMOHUPOBAHUSI.

Tema 5: BekTOpHBIE€ M0OJIEKYJIbl B TEHETHYECKOM KOHCTPYHPOBAHUU.

Oranbl CcO3JaHHs PEKOMOMHAHTHBIX mTaMMOB.OCHOBHBIE MeTonbl mnurupoanms JIHK.
CuwBaHue 1O <«JIMOKUM» U «TynbiM» KOHIAM.OCHOBHbIE MeToAbl JurupoBanus JIHK.
KonHekTopHbIl MeTon 1 MeTo TuHKepoB.BekTopHas monekyna JIHK. Onpenenenue noHsaTus.
OcHoBHbIEe TpeOOBaHUA, TPeabIBIseMble K BeKTOPY.lIpUHIKIIBI KOHCTPYUPOBAHUS BEKTOPHOM
mosiekynsl JIHK. ITnasmuna PBR 322.Bekrops! Ha ocHoBe 1utasmuaHoil JIHK. TIpeumymectsa
R- mmasmupg kak BekTopoB.BekToprl Ha ocHoBe (arosoit JIHK. IIpeumyriecTBa U HETOCTATKH.
Bekropsl BHeapeHUss U BEKTOpHI 3amelleHus.Vcnosib3oBaHue TpPaHCIO30HOB MPH CO3AAHUHU
BEKTOPOB.

Coznanue BeKTOpoB Ha ocHoBe (paroB. JIsmOma-har.@a3muabl 1 kocMu bl [IpuHIMITBI cO3MaHus
u npumeHeHue.BekTopbl kimoHupoBanus. OcHoBHbBIE TpeOoBaHus. [loHsTHE O eMKoCTH
BekTopa.BekTops! skcripeccuu. OCHOBHBIE TPEOOBAHUS K BEKTOPY KCIIPECCHH.

Tema 6: Jxkcnpeccusi 4y KepoJAHbIX T€HOB B KJIeTKe-peluIueHTe.

KoncrpyupoBanue pexombunanTHeix JIHK, oOecreumBarOmmMx SKCIPECCHIO KIOHUPOBAHHBIX
reHoB. Hykneorumueie mnocnenoBarenbHocTd JIHK, oOecneuwmBaromuye  TpaHCKPHUIIUIO H
TPAHCISIUIO  KJIOHUPOBAaHHBIX TeHOB.IIpoMOTOpHI, HUCHONB3yeMble B  KOHCTPYHMPOBAHHH
pexkomOunanTHbix JIHK. VX Haznauenume m kiaccudukarnusa. [IpenmyrnecTBa U HETOCTATKH
pa3MyHBIX TUIOB NpoMoTopoB.BumoBas cnemuduunocts PHK-mommmepas. TpeGoBanus k
npomoTopy.CriocoOsl  KOoHCTpyHWpoBanusi — pexkomOuHaHTHRIX  JIHK,  obGecneunBaromiue
3¢ (hHEeKTUBHYIO TPAHCISAINIO KIOHUPOBaHHBIX TeHoB. [locnenoBarensHoCTh [llaiin-/lenrapHo u ee
ponb B obecrneuennu TpaHchsanuu.CrnocoObl BBeaeHHs pekoMmOuHaHTHBIX JIHK B KieTky-
PELUIINEHT. Tpancdopmarus. Tpancdexuus. Tpanchopmanus KJIETOK-PELIUIIUEHTOB.
[ToBbIIEHHE KOMMETEHTHOCTH KJIETOK mpu BBeneHun pekoMmOuHanTHOM JIHK.Ocobennoctn
OKCIIPECCUH TE€HOB UYKEPOJHBIX KOPOTKOIICTIOYEYHBIX MONUMENTHAOB B Oaktepusix.Co3maHue
PEeKOMOWHAHTHBIX  MPOAYIEHTOB HWHCYJIMHA  (MMPOMHCYJIWHA) dYeJlOBEeKa Ha  OCHOBE



Escherichia coli.Co3nanie MUKpPOOHBIX HITAaMMOB - IPOAYLIEHTOB MHTEP(EPOHOB UEIOBEKa,
npakTHueckoe 3HaueHne.Cxema KOHCTPYHMPOBaHUS MPOAyleHTa aib(a-uHTepdhepoHa Ha OCHOBE
Escherichia coli.Ponp kneTku-xo3suHa B PEryJIMpPOBAHUU IKcIpeccuu pekomOuHaHTHbIX JIHK.
Mukpoopranusmsl, UCHOJIb3yeMbIE I KJIOHUPOBAHUS UYKEPOAHBIX I'€HOB.BHYTpHKIIETOUHBIE
npoTenHasbl OakTepuil. X 3HaueHHWe Ui KICTKU-XO35IMHA U BIMSHUE HA YPOBEHBb HKCIPECCUU
qy)KepoaHbIX TeHoB.Mcmons3oBanue TexHMKHW pekomOmHaHTHRIX JIHK nmns  xpanenus
qy)KepogHoW reHeTnyeckod wuH(opmaruu. IIpuHIMIBI co3laHusi OaHKOB TEHOB
(xnonotek).Cuctema Kpucnep 3amutel 6akrepuid ot (aros. [lepcnekTUBbI UCIIONB30BaHUS IS
KOPPEKLIMH T€HOMOB.

Kpurepum ouenkn

Onenka «OTIAMYHO» / «3auTeHO». OTBETHl Ha IOCTAaBJIEHHBIE BOMPOCHI M3JAraroTcs JIOTHYHO,
MOCNIEZI0BAaTEIbHO M HE TpeOyIOT JOMOJHUTENbHBIX mosicHeHuil. [lomHo packpbiBatoTcs
NPUYHHHO-CJIEICTBEHHBIE CBS3M MEXIY SIBICHUSMH U COOBITUSAMHU. [lenaioTcsi 000CHOBaHHBIE
BBIBOIBI. COOIOIAIOTCS HOPMBI JTUTEPATYPHOU pedun

Onenka «xopomo» / «3aureHo». OTBeTbl Ha IOCTAaBICHHBIE BOMPOCHI M3JIAraloTCs
CHUCTEMAaTU3UPOBAHO U MOCIEAOBATENbHO. Marepuan wu3maraeTcsi YBEPEHHO. PackphITsl
NPUYHHHO-CJICICTBEHHBIE CBSI3U MEXIY SBJICHUAMHU U COOBITHSMHU. JIeMOHCTpUpyeTcs yMEeHHE
AQHAJIM3UPOBAaTh MaTepuald, OJHAKO HE BCE BBIBOJABI HOCAT AapryMEHTHUPOBAHHBIA U
NoKa3aTenbHbIi xapakTep. CoOII01al0TCsl HOPMBI JIUTEPATYPHON PEUH.

OneHka «yIOBJIETBOPUTENIBHO» / «3auTeHOo». [lomyckaloTcst HapyIIeHHs B MOCIEA0BATEIbHOCTH
u3noxkeHus. HemomHo packpblBalOTCS NPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIY SBICHUSMU U
coObITUsIMH. JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUSA BOMNpPOCA, C TPYIOM pELIAIOTCS
KOHKpeTHbIE 3afaud. Mmerorcs 3aTpyaHeHMsl ¢ BbIBojaMu. JlOmycKaroTCsi HapylIEHUs HOPM
JUTEPATYPHOU peUn.

OreHka «HEYJIOBIETBOPUTEIBHO» / «HE 3auTE€HO». Marepuan HM3J1araercsi Hermociea0BaTeNbHO,
COMBYMBO, HE TMPEICTABISACT OMNPEACICHHOW CHCTEMBbl 3HAaHWN 10 auciumuHe. He
PacKpbIBalOTCA MPUYMHHO-CICICTBEHHbIC CBS3M MEXIY SBJICHUAMH M coOblTusiMH. He
INPOBOJAWUTCA aHanu3. BbIBOAbl OTCYTCTBYIOT. OTBETBI Ha JIONOJHUTENIBHBIE BOIPOCHI
OTCYTCTBYIOT. MIMEIOTCSl 3aMETHBIE HAapYLIEHHs] HOPM JIMTEPATypHOU peUn.

BO]’[pOCBI K KOJUWIOKBUYMaM

Konnoxeuym I.Wctopusi BO3HUKHOBEHHMSI METOA0OB T'€HHOW HHKEHEPHUH W CTAHOBJIEHHE
TeHHO WHKEHEePUM KAaK HAyKH.

BOHpOCBI JJIA MIMCBbMCHHOI'O OTBECTA:

I'enetnveckass wmxeHepus. [lorstus. 3amaun. Mcrtopus co3manus mepBod peKOMOMHAHTHOM
JHK. Pa6ots [1.bepra ¢ cotpynHukamu.

Konnoxkeuym?2. Padora B MOJIEKYJISIPHO-TeHEeTHYeCKOl Jadoparopum B  00JacTu
reHeTH4YeCcKol MHkeHepuu OakTepuii. TpeOGoBanusi k 0M00e30NMACHOCTH.

Bonpocs! 1 MicbMEHHOTO OTBETA:

MexayHapoaHasi — perjiaMeHTanus OOpalleHusi C TeHETHYECKH  MOAU(UIIMPOBAHHBIMU
MUKpoopranu3mMamu. [lorstue 6uomornueckor 6e3omacHOCTH. bruonorndyeckas 6€30MacHOCTh B
T€HHOW UH)KEHEPUHU.

Konnokeuym3. JlocTHKeHUs] TeHHON UHKEHEePUH.

BOHpOCBI JJIA MIMCBbMCHHOI'O OTBECTA:

OcCHOBHBIE TOCTUKEHUSI U IEPCTIEKTUBBI TEHHON MH)KEHEPUU.

BosmoxkHocTH TpaHchopMaluu KIeTOK MUKPOOPTaHU3MOB, PACTEHUH, JKUBOTHBIX.
Konnoxkeuym4. OpraHum3anmsi TeHOMa INPOKAPHOT, pacnojio’keHue TeHOB Ha
0aKkTepuaJbLHOI XPOMOCOMeE, CTPYKTYPa 0aKTepHAJIbHOI0 ONEPOHA.

Bonpocs! 11 MicbMEHHOTO OTBETa:



Opranuzanus 6akrepuanbHOro renoma. OcoOEHHOCTH PacIONIOKEHHs TEHOB Ha OaKTepHaIbHOM
xpomocome. OCOOEHHOCTH TPAaHCKPUIIIIMK W TpaHCIAnuu y mpokapuoT. JHK-momucomusbie
KOMIUTEKCBI. CTPYKTypa OaKkTepHalbHOTO ONepoHa. PerynsTopHbIe U CTPYKTYPHBIE TEHBI.
Konnoxkeuym5.MoOujibHbIe TeHeTHYEeCKHEe JIEMEHTbl B IeHOMe OaKTepuid, MiIasMuIbl U
¢aru.

Bormpocs! u1si TMCBMEHHOTO OTBETA!

IS — osnemenTtsl u TpaHcno3oHbl. Omnpenenenue noHsaTus. Crpykrypa. Mcnonb3oBaHue B
TEHETUYECKOM  KOHCTpyupoBaHuH. I[lnasmunmpl. Ompenenenne moHATHA.  OCOOEHHOCTH
opranmzaimn  1wasmuaHoi  JIHK.  Pacnpenenenne mno  ¢ynkuusMm. Mcmonb3oBaHue B
T€HETUYECKOM KOHCTpyupoBaHuu. baktepuodaru. Ymepennsie paru, npodaru. Mcmoas3oBanue
B F€HETUYECKOM KOHCTPYUPOBAHUMU.

Konnokeuym6.Ixk30H-UHTPOHHAST OPraHM3alus TreHOB JyKapuoT. CucreMbl CIUIAliCHMHrA.
Opranusanust onepoHoOB.

Bormpocs! [u1s1 TMCBMEHHOTO OTBETA!

I'enom »sykapuor. OcoGeHHoctn opranuzauud. OTauuus OT OakTepHaTbHOTO TI'eHOMA.
CTpyKTypHBIE TE€HBl 3YKapUOT: BHYTPEHHsS oOpraHu3anus. OK30HbL. MHTpoHBI. Mexanuszm
crutaiicuara PHK sykapuor.

Konnoxkeuym?7. OCHOBHbIE IPUHUMIIBI CO3aHUS PEKOMOMHAHTHBIX MOJIEKY.JI.

Bompocs! 1151 1MCbMEHHOTO OTBETA:!

Mertoapl noaydeHus: TeHOB JIsl KJIOHUpoBaHus. Beimenenue reHoB u3 xpomocomuon JIHK, mx
dpakuonupoBanue U uaeHTU(GUKANUS (OTOTTUHT-THOPUIN3AIUS, UMMYHOJIOTHYECKUE METO/IbI
u ap.).

Konnokeuym8. IlosryueHnne reHoB CHHTe30M de novo.

Bormpocs! [u1si TMCBMEHHOTO OTBETA!

CuHTe3 TeHOB sl KJIOHUPOBAHUS C IIOMOIIBI0 0OpaTHOW TPAaHCKPUIITA3bI/
XUMHUKO-(EepMEHTATUBHBIN CUHTE3 TEHOB.

Konnoxeuym9. IlonmmepasHasi HenHasi peakuus.

Bormpocs! [u1si TMCBMEHHOTO OTBETA!

Metonst  Beigenenus JHK pgns  [IHP. [puwanun paGoter  ammuduxaropoB  JIHK.
["opusonTansHIM 35ekTpodope3 npoaykToB [P B arapo3nom rere.

Konnokeuym 10. ®DepMeHTHI, HCHOJb3yeMble B TI¢HeTHYECKOM KOHCTPYMPOBAHMU:
pa3HooOpa3ue, JHAOHYKJIea3bl PeCTPUKLIMH.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

OcHoBHbIE (DepMEHTHI, HCIOJIb3yeMble MpPH KOHCTPYUPOBAHUHM PEKOMOMHAHTHBIX MOJIEKYIL.
OHjoHyknea3pl pectpukiuu. Homenknarypa. Ilonydenue. buosornueckoe 3HadeHHE.
OHJIOHYKJI€a3bl PECTPULIKAU 2 KJacca, UX UCIOJIb30BAaHUE B N€HETMYECKOM KOHCTPYMPOBAHHH.
Hyxeassl, ucrionp3yemMbie B TEHETUYECKOM KOHCTpYUpOoBaHuu Jutst Moaudukauu konmos JTHK.
[[lemounast ¢ocdaraza W MONMHYKICOTHAKUHA3a. VcTouHMKM momydeHus. DOyHKIHH.
IIpumeHeHue JU1sL nenen T€HETUYECKOI0 KOHCTPYUPOBAHUS. TepmunanbHas
JIe30KCUHYKJIeOTUIUATpancepaza. DyHKIMU, MeXaHu3M JedcTBus. lcmonb3oBanue B
TEHETUYECKOM KOHCTPYHPOBAHHH.

Konnokeuym 11. JHK-nosimmepasbl B reHeTHYECKO MHKEHEPHUU.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

JHK-monmumepasa I. ®parment Knénosa, oOpaTHast TpaHCKpHNTa3a, HyKJICOTUIMITpaHchepasa,
NOJIMHYKJICOTHAKINHA3a u Ap. CTpyKTypa W OCHOBHbIE (pyHKIMU (EPMEHTOB, MPUMEHEHHE B
Pa3JINYHBIX BUIAX KIIOHUPOBAHMSL.

Konnoxeuym 12. JHK-nura3ssl.

Bormpocs! u1s1 TMCBMEHHOTO OTBETA!

JHK-nurazsr — cTpykTypa U (QyHKIMM B KieTkKe. VCmonbp3oBaHME B TE€HETHUYECKOM
koHcTpyupoBanuu.  JIHK-murazer  kummeunoit mamouku wu ¢ara T4, Mexanusm
(GYHKIMOHUPOBAHUSI.

Konnokseuym 13. BeKTOpHbBIE MOJIEKYJIBI.



Bonpocs! 1151 1MCbMEHHOTO OTBETA:!

Bexropnas monekyna JIHK. Onpenenenue noustus. OCHOBHBIE TpeOOBaHMS, TPEABIBISIEMbIC K
BekTopy. Ctpykrypa ¢aroBoro reHoma. Ilmazmumbl. Ctpyktypa u ¢yHkmuw. [IpuHIUIBI
co3nanus BeKTopHbIX Mosiekyn JIHK.

Konnoxeuym 14. BeKTopbl B reHeTHYECKO WHKEHEPUH.

Bormpocs! u1si TMCBMEHHOTO OTBETA!

@ary 1 mIa3MUIbl KaK OCHOBA AJis co3aHus BeKTopHbIX Monekyn /IHK. Bekropsl Ha ocHOBe
darosoii /IHK. IIpenmymiecTBa u HeqoctaTtku. BeKTopbl BHEAPEHHS M BEKTOPHI 3aMEIIICHHS.
[S-anementsl u Tpancno3onbl. Col- 1 R-mmazMus.

Konnokeuym 15. BeKTOpHBIE MOJIEKYJIbI.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA:!

TpebGoBanusi Kk BeKkTOpaM oOs3aTeibHble U JKenarenbHble. [loHSTHE O €MKOCTH BEKTOpa.
®a3mMubl 1 KOCMHUJIBIL.

Konnoxeuym 16. Ikcnpeccusi 4y:KepoIHbIX FTeHOB B KJIeTKe-peluIueHTe.

Bonpocs! 1151 TMCbMEHHOTO OTBETA!

BekTopbl 3Kkcrpeccun U BEKTOpPHI KJIOHMpOBaHUS. CO3/1aHHE T€HETUYECKMX KOHCTPYKLMH i
CHHTE3a OENKOB 4YeloBeKa B OaKTepHaNbHOW KieTKe. BBhIOOp mpomMOTOpoB, HEOOXOIMMOCTH
BBeneHus — mocienoBarenbHocTH  [llaiin-/lenrapao anms  oOecnedeHust A QPeKTUBHOCTH
TPAHCKPUIILUU U TPAHCIISIIIUH.

Konnokeuyml?7. Jkcnpeccusi 4yKepoaHbIX T€HOB B KJIeTKe-pelIueHTe.

Bonpocs! 1151 NTMCbMEHHOTO OTBETA!

Tpanchopmanus kieTku-peuunuenta. KoMrnereHTHOCTh KJIeTOK-pelunueHToB. OT0op KIIETOK,
Hecymux pekomOunanTaele JJHK. BayTpukierounsie nporenHassl Oakrepuil. x 3Hauenue mis
KJIETKU-XO035IMHA W BIIMSHHE HA YPOBEHb JKCIPECCHM YYKEPOAHBIX TE€HOB. lcmonb3oBaHue
TexXHUKU pekomOuHaHTHbIX JJHK i xpanenus ayxepoHoil reHeTndeckoit HH(popMaIum.

Kputepuu oneHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISACTCS, €CIM CTYJICHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTCMATHUUYECCKOC U I‘JIy6OKO€ 3HAHUC MaTepI/Ia.Ha, yMeHI/Ie CBOGOI[HO BBITIIOJIHATH HpaKTI/I‘ICCKHe
3aJ]laHUsl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTHPOBAHHO, Y€TKO M C)KAaTO M3JIaraTh OTBETHI Ha
BOHpOCBI C UCIIOJIB30BaAHUCM HaquOﬁ TepMI/IHOJIOFI/II/I;

- OIIEHKAa «XOPOIIO» BBICTABISACTCS, €CIM CTYACHT IPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTUUYECKUE 3HAHHS MaTepuaia, OTBETHl COIEPKAT HEKOTOPYI0 HETOYHOCTh WU He
OTJIMYAIOTCS TOJHOTON M3JI0KEHUS,

- OICHKa ((YI[OBJIGTBOPI/ITGJIBHO» BBICTaBIACTCA, €CJIN CTyI[eHT a€T HCIIOJIHBIC OTBCTHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTH B (DOPMYIIUPOBKAX;

- OIICHKa «Hey,Z[OB.HeTBOpI/ITe.HBHO» BBICTABIACTCA, C€CIIU CTy,Z[eHT HE IMOATOTOBUJIICA, HE
OTBETHJI Ha BOIIPOCHI MJIM OTBETHJI HEMPABHIIBHO; ITOKA3aJl CJIa0ble 3HAHUS U JIONYCTUJ IPyObIe
OIINOKHU

OueHouHble CpencTBa Uil MHBAJIUAOB U JIMI] C OTPAHUYECHHBIMU BO3MOXXHOCTSIMH
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO0()U3NUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
310pOBbS IPENOCTABISAETCSA JOMOJHUTEIBHOE BPEMS JJIs MOATOTOBKH OTBETA;

— IIPU MPOBEICHUU MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS MHBAIHIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBSl NMPEyCMATPUBAECTCS HUCIIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX HHIWBUIYaTbHBIMA OCOOCHHOCTSMHU;

— IIp1 HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U UWHBaJWIOB IIpOlLleypa OILICHUBAHUS PE3YJIbTATOB OOYYEHHUS IO JUCIHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouienypa oleHMBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3[I0pOBbSl 10 JUCHHUIUIMHE (MOAYIIO) MpeAycCMaTpHUBAaeT IpeaoCTaBICHUE



uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUSATHA
uHpopMmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOMW popMe YBETUUCHHBIM MIPUDTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

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

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

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

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs NMPOBeIeHUs IPOMEKYTOYHOM aTTecTAlNH.

Cnmcox BONPOCOB K 3a4eTy

I'enernueckas umxeHepus. Onpenenenue NoHATUA. OCHOBHBIE 3a/1a4H.

I'enerndeckas nHxxeHepus. JloOCTUKEHUS U IEPCIIEKTUBBL.

Ucropus cozpanus nepsoit pekomOunantHoi JIHK. Pa6oTsr [1.bepra ¢ corpynHukamu.
Buonorndeckas 6€30MacHOCTh U T€HHAS HHKCHEPHSL.

. Opranmzanus OaktepuasibHOro reHoma. (OCOOEHHOCTHM  pacHoOjOKEHUsT TEHOB Ha
OaKTepHaIbHON XPOMOCOME.

6. OcoOEHHOCTH TPAHCKPHUIIINH U TPAHCIIAIUHU y TpokapuoT. JJHK-monncomabie KOMIUIEKCHI.
7. CrpykTypa OaKTepuanbHOTO ONepOHa. PerynsTopHbIE U CTPYKTYPHBIE T'€HBI.

8. IS — smementsl u TpaHcno3oHbl. Onpexaenenue noHstus. Ctpykrypa. Mcnonb3oBaHue B
TEHETUYECKOM KOHCTPYHPOBAHHH.

9. Inasmuasl. Onpenenenue mousaTus. OcodeHHOCTH opranmu3anuu miasmuaHon JJTHK

10. Mnasmunel. Pacnpenenenne mno  ¢yHkmusMm. Mcmonb3oBaHME€ B T€HETHMYECKOM
KOHCTPYHPOBaHHH.

11. Bakrepuodaru. VYmepenusle ¢aru, mnpodaru. Vcrnonp3oBaHHE B TI'€HETHUYECKOM
KOHCTPYMPOBaHUH.

12. T'enom sykapuot. OcobenHoctu opranuzanuu. OTanuus oT 6aKTepuasbHOTO reHoMa.

13. CTpyKTypHBIE T€HBI 3YKapUOT: BHYTPEHHSISI OpraHu3amusi. JK30Hbl. HTPOHBL.

14. Mexanusm crutaiicuara PHK sykapuor.

15. IlpuHIUIIBI CO3AaHMUS PEKOMOMHAHTHBIX MOJICKYJ. METOIMYECKHE TTOAXO/IBI.

16. OCHOBHBIE METO/BI IOJTYUYEHHUS TEHOB /JIs1 KIOHUPOBAHMUS.

17. Beigenenue renoB ¢paknuonupoBanueM xpomocomuoit JIHK u ux unentudukanms.

18. CuHTe3 TeHOB ¢ TOMOIIBI0 00pAaTHON TpaHCKpUNTa3bl. [IpenmyIiecTBa 1 HEIOCTATKH.

19. Xumuko-pepMeHTaTUBHBIN CUHTE3 TEHOB.

20. IIpuHUMIIBI CO3/1aHUS PEKOMOMHAHTHBIX IITAMMOB.

21. OcHOBHbIE (PePMEHTHI, UCIIOIB3YEMbIE TPU KOHCTPYUPOBAHUN PEKOMOMHAHTHBIX MOJIEKYII.
22. Duponykieassl pectpukunu. Homenknarypa. [lonyuenue. bruonaornueckoe 3HadeHHE.

23. DHIOHYKJI€a3bl PECTPUIIKMM 2  KJacca, HX HCIOJb30BaHHME B TE€HETUYECKOM
KOHCTPYMPOBaHUHU.

24. Hykieasbl, UCHOJIb3yEMble B T€HETUYECKOM KOHCTPYMPOBAHUU JUJISI MOAM(UKAIIMKM KOHIIOB
JHK.

25. lllemouynas d¢ocdataza W MONMHYKICOTHAKMHA3aA. VCTOUHWMKM moiydeHus. DyHKIHH.
[Ipumenenne 1 Henei TeHETUYECKOTr0 KOHCTPYUPOBAHMUSL.

26. TepmuHanpHas JAC30KCUHYKICOTHAMITpaHCchepaza. DyHKIUHM, MEXaHU3M JICHCTBHSL.
Hcnonb30BaHne B FTEHETUYECKOM KOHCTPYUPOBAHUH.
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27. IHK-nonmumepaza - 1 u ¢parment Kienosa, cTpykrypa u ¢yHkuuu. Mcmnonp3oBaHue B
TeHETUYECKOM KOHCTPYHPOBAHHH.

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

29. JIHK-nuraza. Crpykrypa u (yHKOUM B KieTke. lcmonp3oBaHHE B TE€HETHMYECKOM
KOHCTPYHPOBaHUHU.

30. AHK-nurassl kumedHoi nanouku u ¢ara T4. Mexanusm GyHKINOHUPOBAHHUSL.

31. Drambl co3ganus peKOMOMHAHTHBIX ITAMMOB.

32. OcnoBuble MeTo bl JIurupoBanus JJHK. CirBanue no «IMIKUM» U «TYIIBIM» KOHIIaM.

33. OcnoBHble MeTO B! urupoBanusa JJHK. KoHHEKTOpHBIN METOT U METO]T IMHKEPOB.

34. Bektopnas wmonekyna JHK. Onpenenenne mnonarus. OcHOBHblE TpeOoBaHMS,
peIbsABIsEMbIE K BEKTODY.

35. IlpuHuunel KoHCTpyupoBaHus BekTopHoi Moaekyisl JJHK. ITnasmuna PBR 322.

36. Bektopsl Ha ocHoBe miazMuanoi JJHK. [IpenmymectBa R- miiasMug kak BEKTOPOB.

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

38. Hcnonb3oBaHUE TPAHCIIO30HOB IPU CO3AAHUH BEKTOPOB.

39. Cozmanue BEKTOPOB Ha ocHOBE ¢aroB. JIsmOaa-dar.

40. ®a3zmuas U KocMuabl. [IpUHIMIBI CO31aHNS U IPUMEHEHUE.

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

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

43. KoHcTpyupoBaHHUe PEKOMOMHAHTHBIX JHK, o0ecIeunBaroIuX 3KCIPECCUIO
KJIOHUPOBaHHbIX TreHoB. Hykneoruanelie mnocnenoBatensHoctd JIHK, obecneunBaromiue
TPAHCKPHUIILIUIO U TPAHCIISIUIO KJIOHHPOBAHHBIX T€HOB.

44. TIpoMOTOpBI, UCTIOJIB3yeMbIe B KOHCTpyHpoBaHuu pekomOuHaHTHbIX JIHK. Mx HazHaueHue
u kinaccudukanus. [IpeumyiiecTBa 1 HEJOCTaTKU Pa3IMYHbBIX TUIIOB IPOMOTOPOB.

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

46. CrnocoObl koHcTpyupoBanusi pexomOmHaHTHBIX JIHK, oOecneunBaromue s¢hdextuBHyIO
TPAHCIALUIO KIOHUPOBAaHHBIX TE€HOB.

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

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

49. Tpanchopmarsi KJIETOK-pEIUNUEHTOB. [lOBBIIEHHE KOMIIETEHTHOCTH KIIETOK IIpH
BBeeHnH pekomOunanTHon JIHK.

50. OCOOGEHHOCTH 3KCIPECCUU TeHOB YYXKEPOJHBIX KOPOTKOILEMOYEYHBIX IOJIMIICHTHIOB B
OaKTepusx.

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

52. CozgaHue MHKpPOOHBIX IITAMMOB - MPOAYLIEHTOB HHTEP(PEPOHOB UEIIOBEKA, MPAKTHUECKOE
3HaYEHHE.

53. Cxema KOHCTpYUpOBaHUs MpoylieHTa anbha-uaTepdepona Ha ocHoBe Escherichiacoli.

54. Ponb  KJETKH-XO35MHA B  PETYIMPOBAHMHM d3Kcmpeccuu  pekomOmHaHTHRIX JIHK.
MuKpoopranu3msl, HCTIOJIb3yEMBbIE JUIs1 KIIOHUPOBAHUS YYKEPOAHBIX T€HOB.

55. BHyTpukieTouHbIe TPOTEUHA3bI OakTepuid. X 3HaueHUe )1 KIETKU-X035iMHA U BIUSHUC Ha
YPOBEHB DKCIIPECCUN UYKEPOAHBIX TEHOB.

56. Hcnonp3oBanue TexHUKH pekomMOumHaHTHBIX JIHK  mms  xpaHeHus  9yKepoaHOH
reHeTu4eckoil nupopmarnuu. [IpuHIMIE co31aHMsI OAaHKOB I'E€HOB (KJIOHOTEK).

57. Cucrema Kpucnep 3amuthl Oaktepuii oT ¢aro. I[lepcrieKTUBBI HUCMOJB30BAHUS IS
KOPPEKLIMH F'€HOMOB.

Kpurepun onenkn
- OLIEHKA «3a4TE€HO» BBICTABISETCA CTYAEHTY, €CIM CTYAEHT MOKa3al IpU OTBETE JOCTaTOYHOE



3HAHUC MaTcpuajlia, MNOHHUMAHUC CYHNIHOCTH PACCMATPUBACMBIX HOHHTHﬁ, SIBICHUU U
3aKOHOMEPHOCTEH.

- OICHKa <«HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM CTYIACHT IIOKa3aJl IIpU OTBCTC
HEJI0OCTaTOYHOE 3HAHWE MaTepHasia, JOIMYCKaeT MPHU OTBETE IpyObIe (DaKTUUECKUE OIIHOKH.

OueHo4HbIE CpeACTBAa Ui WHBAJIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3/I0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI NIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHNUU IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUYECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaIbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS IO JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouexypa oreHWBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsSI 110 JTUCHMIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JUst U1 ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JUnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst IUI ¢ HapyHIISHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B Ie4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

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

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOM JIUTEPATYpPbl, HEOOXOAUMOM
JJIS1 OCBOEHM S TUCHUILIMHBI (MOIYJIA).

5.1 OcHoBHasi 1UTEpaTYpAa:
1. Ilenkynos, C.H. I'enernueckas nnxenepus / C.H. lllenkyHos. - U3a. 4-oe, crepeort. 3-my. -
HoBocubupck : Cubupckoe yHuBepcuteTckoe uznarenbctso, 2010. - 514 c. : ., Tabi., cxeM. -
ISBN 978-5-379-01064-5 ; To xKe [DnekTpoHHBIT  pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=57527 (29.03.2017).
2. HImup P. Harnsguas OmorexHoJsiorusi 1 reHeTuueckas umHxeHepusi Taschenetlas der
biotechnologie und gentechnik : [yueOHoe mocobme] / P. IlImug ; mep. ¢ Hem. A. A.
Bunorpanosoii, A. A. Cuntommna ; nox pea. T. I1. Moconosoii, A. A. CunrommHa. - Mocksa :
BMHOM. JIaGoparopus 3uanwuii, 2014. - 324 c.
3. HerpycoB, Anekcanap WBanoBud. MukpoOuonorus [Tekct] : y4yeOHHMK A CTYIEHTOB
By30B / A. U. Hetpycos, 1. b. KotoBa. - Mocksa : Akagemusi, 2012. - 379 c. : wi. - (Beicuiee
npodeccuonanbHoe obpazoBanue. [legarornueckoe oOpasosanue) (bakanaspuar). - bubnuorp.:
c. 375. - ISBN 9785769584114 : 566.50.

J7is OCBOCHUS AUCIUIUTAHBI HHBAIUIAMH U JIUIIAMHA C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMH
3I0pPOBbSl MMEIOTCS M3JAaHMSI B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «¥Opai».

5.2 JlonosiHUTeEIbHAS JIUTEPATypa:



1. JaBeimoBa, O.K. T'enermka Oaktepuit B Bompocax u otBerax / O.K. [laBeimoBa ;
MunucrepcTBo oOpa3oBanus U Hayku Poccuiickoit deneparuu. - OpenOypr : OpeHOyprekuii
rocyJaapCcTBEeHHbIN yHHBepcuTeT, 2015. - 178 c. : Tabmn., cxemsl, ui. - bubmmorp. B kH. - ISBN
978-5-7410-1252-9 ; To xKe [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364817 (23.01.2017).

2. Emmnes, Bceonon TuxonoBuy.MukpoOuonorus [Texcr] : ydeOHMK st OakaiaBpoB
y4eOHUK JJsi CTYIEHTOB BY30B, OOYYAIOIIMXCS [0 HANPABICHUSM U CICIHATHLHOCTIM
arpoHomudeckoro oopazosanusi / B. T. Emnes, E. H. Mumyctun. - 8-¢ u3a., ucnp. u oM. -
Mockga : FOpaiit, 2014. - 445 c. : un. - (bakanaBp. YranyOneHnnsiit kypc). - bubnuorp.: c. 427. -
ISBN 9785991630191 : 596.42.

3. Ky3nenoB, Aumnekcannp EprenneBuu.Hayunpie ocHOBBI »K0oOHOTeXHONOTHH [TeEKcT]
yaeOHoe nocobue misa cryaeHtoB By3oB / A. E. Kysuenos, H. b. I'pagoa. - M. : Mup, 2006. -
503 c. : un. - bubnwmorp. : c. 488-489. - ISBN 5030037659 : 245 p.

4. Topnenko, B.A. Hayunsie ocHOBBI OMoTexHOOTHU : yueOHOe mocooue / B.A. T'opienko,
HM. Kyry3oBa, C.K. Ilarynuna ; MunHucTtepcTBO 00pa3oBaHusi W Hayku Poccuiickoii
Oenepanun, PenepalibHOE TOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUpexkKIEeHUE
BBICHIETO PO(ECCHOHATHLHOrO 00pazoBaHust «MOCKOBCKUN Mearornyeckuii TocyaapCTBEHHBIH

yauBepcuteT». - M. : Ilpomereii, 2013. - Y. I. Hanorexnonoruu B Guonoruu. - 262 c. : ui.,

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

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

5.3. llepuoauyeckne U3IaHNUs:
Mecto
[leproauyuno
No 3a Kakue TOJbl | XpaHEHU
Ha3Banue uznanus CTh BBIXOZA
n/n XpaHUTCSA s
(B TOM)
1 Muxkpobuosorus 6 1944-2016 43
) 1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 Y3
4 Knuandgeckas u maboparopHast AuarHoctuka | 12 2001-2016 U3
5 Muxkosorust 1 GUTONATOIOTUS 6 2001-2016 U3
6 MukpoOHOIOTHYECKUH JKypHAIT 6 1987-2016 U3
7 MomnekynsapHas OHOJIOTHS 6 1978-2016 U3
8 buorexnonorus 6 1996-2016 U3
9 N3Bectuss PAH Cepusi: buonornueckas 6 1936, 1944-2013 4/3
10 | IlpukmnagHast OMOXUMHUSI 1 MUKPOOHOJIOTHS 6 1968-2016 U3
buonorus. PedeparuBnbrii KypHaJI.
11 BUHUTHU 1970-2013 3an PXK
6. Ilepeyenr pecypcoB  HHGPOPMAIMOHHO-TEJEKOMMYHMKANMOHHON  ceTH

«HTEepHEeT», HEOOXOAMMBIX 1JIS OCBOEHMSI AUCUUIJIMHBI (MOIYJIs).

1. www.kubsu.ru - opunmansueii caiit Ky6anckoro rocy1apcTBEHHOTO YHUBEPCHTETA;

2. http://www.biorosinfo.ru/ - opunmansseli caiiT obmecTsa 6MOTEXHONIOroB Poccuu
nMmeru FO.A. OBUHHHUKOBA

3. http://www.cbio.ru/ - uarepuer-xxypnan "Kommepueckas 6MoTexHonorus";

4. http://www.genetika.ru/journal/ - opunmansHslii caiit ;xypaana "bruorexnonorus";

5. http://www.ibp-ran.ru/main.php - opuuuanbHbli caiiT MHCTUTYTa GHOJIOTUIECKOTO
MPUOOPOCTPOEHUS C OMBITHBIM TTponu3BoACTBOM PAH;



http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php

6. http://www.genetika.ru/ - opuumansueii caiitr ®I'VII TocynapcTBeHHBINH Hay4HO-
HCCIIEI0BATENFCKOIO0 MHCTUTYTA TEHETUKU U CEJEKIIMH TIPOMBIIIEHHBIX MUKPOOPTaHH3MOB

7. Dnexrponnas oubnuoreunas cucreMa eLIBRARY.RU (http://www.elibrary.ru)
8. DnekTpoHHas OubnMHoTeuHas cuctema uzaarenscra "Jlanp" http:/e.lanbook.com

7. MeToau4eckue yKa3aHus 1Jisl 00y4aommXxcs 10 OCBOEHUIO AU CHMILIUHBI.
Jleknus:
Pabora Ha nekuuu sIBIIsIETCS OYCHb BaKHBIM BHJIOM CTYAECHYECKOH JESITEIbHOCTH IS U3YyUCHHS
TUCIHUIUIMHBL, T.K. Ha JIEKIUH MPOUCXOAUT HE TOJBKO COOOIIEHHE HOBBIX 3HAHWUH, HO H
cucTeMaTn3anus U 000O0IIeHHEe HAKOIUIEHHBIX 3HAHUHN, (OPMHUPOBAHUE HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MHUPOBO33PEHHUS, pa3BUTHE IO3HABATENbHBIX M MpodeccroHalbHbBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTYACHTOB B ydeOHOM Mmarepuaie. KpaTkue 3amucu jexkuui
(KOHCTIEKTHPOBAHUE) TTIOMOTAET YCBOUTHh MaTepuall.
Hanucanue KOHCHEKTa JEKUUH: KpaTKO, CXEMaTH4HO, IIOCJIEOBATENIbHO (DPUKCHPOBAThH
OCHOBHbBIE TIOJIOKEHUS, BBIBOJbI, (OPMYIUPOBKH, OOOOIICHMS; MOMEYaTh Ba)KHbIE MBICIH,
BBIJICTISITH KITIOYEBBIC CII0BA, TEPMHUHBL. KOHCTIEKT JTydIlle MOAPa3aeNiaTh Ha MyHKTHI, maparpadsl,
coOnromast KpacHyio cTpoky. [IpuHIMnuaneHble MecTa, omnpeaeneHus, (OpMyIbl CleayeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHO», «0CO00 BaXKHO», «XOPOIIO 3allOMHHUTB» U T.I. WIH
MoJAYepKUBaTh KpacHoW pyukoi. llemecoobpasHo pa3paboraTh COOCTBEHHYIO CHMBOJIUKY,
COKpAILlEHUS CJIOB, YTO TMO3BOJHUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BAXKHBIX CBEICHUSX.
[TpocnymuBaHue U 3aMUCh JEKIUU MOKHO MPOU3BOAUTD MPU MOMOIIH COBPEMEHHBIX YCTPONCTB
(mukrodoH, HOYTOYK, HeTOyK W T.n.). PaboTas Haj KOHCIIEKTOM JIEKLIUH, BCerga CieayeT
UCIIONIb30BAaTh HE TOJBKO Y4YeOHHWK, HO M Ty JUTEPaTypy, KOTOPYIO IOMOJHUTEIHHO
PEKOMEHIOBAI JIGKTOp, B TOM YHCJIE TEPUOJUYECKHUE H3JaHHS COOTBETCTBYIOLICH
HanpasieHHocTU. [lo pe3ynapTaram paboOThl C KOHCIEKTOM JIEKLIHUU CjlelyeT OO0O03HauuTh
BOTIPOCHI, TEPMHUHBI, MaTEPHaJl, KOTOPBIA BHI3BIBACT TPYIHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B peKOMeHAyeMoil nureparype. Ecimum camocTosTenbHO HE yhaeTcss pa3oOparbcsi B
MarepHaie, Heo0X0JUMO c(hOpMYIMPOBATH BOIPOC U 33/1aTh MPENOIABATEII0 HA KOHCYJIbTAIUH,
Ha MPAKTUYECKOM 3aHITHH, Ha OOIIEHUU B KOHTAKTHBIE Yachl. JIEKIIMOHHBINA MaTepHa sBIsSeTCS
0a30BbIM, C KOTOPOTO HEOOXOJUMO HayaThb OCBOCHHME COOTBETCTBYIOLIETO pa3jeia WM TeMBI.
[11aH MOATOTOBKH K JIEKLIUU:

. 03HAaKOMUTBLCS C TEMOH JICKIIUU

. 03HAKOMHTHCS € MPEI0KEHHBIMU BOIPOCAMU
. M3y4YUTh COOTBETCTBYIOUINI MaTepHall

. 03HAKOMHTHCS C JTUTEPATYPOU MO TEME

IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS

B mporecce MOATOTOBKM K MPAKTUYECKOMY 3aHITHIO HEOOXOIUMO O3HAKOMHUTBECS C
paboyeil mporpaMMoil NHUCUMIUIMHBI, T€MaMU M IUJIJaHAMH TPAKTUYECKUX (CEMHHApPCKUX)
3aHATHUH, yAenss 0co00e BHUMaHHE LEISIM U 33Ja4aM, CTPYKTYPE M COACPKAHUIO TUCIUILIHHBI,
MIPOBECTH aHAJIM3 OCHOBHOW y4e€OHOM JHMTEPATYpHl, MOCIE Yero padoTaTh ¢ PEKOMEHJIOBAHHOU
JOTIOJIHUTEIIbHON JuTeparypor. IIpu yCTHOM BBICTYIJIEHMM IO KOHTPOJBHBIM BOIIPOCAM
CEMHHApPCKOTI0 3aHATHS HY)KHO H3JIaraTh (HE 4YMTaTh) MaTepuall BBICTYIJICHUS CBOOOIHO.
H€O6XOI[I/IMO KOHICHTPUPOBATL CBOC BHHMAHUC Ha TOM, YTO BBICTYIIJICHUC 06pameH0 K
ayIUTOpUHU, a HE K IMpernojaBaTeNiio, T.K. 3TO 3HAUYMMBIM acmekT MpodeccroHalbHbIX
KOMHGTGHHHﬁ. Ilo oxoHuaHUU CCMHUHAPCKOI'0  3aHATUA CICAYCT TIOBTOPHUTL BBIBOIBI,
CKOHCTPYMpPOBAHHBIE Ha CEMHUHApe, MPOCIEIUB JOTHKY UX MOCTPOEHHS, OTMETUB IOJIOKEHUS,
JICKaIue B UX OCHOBC. I[JBI 9TOro B TCHCHHUC CCMUHAapa CJICAYCT ACIaTh ITOMCTKHU. bonee TOro, B
clydae HETOYHOCTeH M (WJIM) HEMOHMMAaHUs KaKoro-TM0Oo BOIpoca MPOMICHHOTO0 MaTepHhaia
CICaycCT O6paTI/ITBC$I K OpenoJaBaTCiiro Jisd IOJTYUYCHUS HCOGXOHHMOﬁ KOHCYJIbTalUU H
pa3bscHeHus BO3HUKIIEH cuTyanuu. CxeMa MOArOTOBKY K MPAKTHUYECKUM 3aHITHSIM:

® O3HAKOMHTHCS C TEMOM, IENBIO U 3a/1a4aMH PaOOTHI


http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

pPaccMOTPETh MPEATIOKEHHBIE BOMTPOCHI
U3YYUTh JICKITMOHHBIA MaTepHas, OCHOBHYIO U JIOTIOJIHUTEILHYIO JIUTEPATYPY
03HAKOMUTHCS C TIPAKTUICCKAMU 33TaHUSIMHU U XOJIOM HX BBITTOJTHCHUS
03HAKOMUTKCS ¢ 000PYOBaHUEM 3aHSTHS

BBITTOJIHUTH 33/IaHHS B COOTBETCTBUU C XOJIOM PaOOTHI

MMCbMEHHO 0()OPMUTH BBIMIOJHEHHYIO PaboTy

MOABECTU UTOT U CACIIATh CTPYKTYPUPOBAHHLIC BBIBO/IBL

CamocrosiTesibHast padora:

CamocrosarenbHass paboTa CTYACHTOB JUCHMIUIMHE OCYIIECTBISAETCS C  LEJbI0
yIIIyOJIeHUsI, PaclIMpeHHs, CUCTEMAaTH3alMl M 3aKpEIUIEHUS IOJIYYEHHBIX TEOPETUYECKUX
3HaHU#, (opMUpPOBaHMS YMEHHUU HCIIOJIB30BaTh JOKYMEHTALHUIO U CIEHUAIBHYIO JUTEPATYpPY,
pa3BUTHS TO3HABATENbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takxke (opMUpOBaHUSA
CaMOCTOSITEJIFHOTO MBILIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO M
camMopealM3allui,  pa3BUTUS  MCCIENOBaTeNbCcKUX — ymMeHuid.  Ilepen  BbImosiHeHHEM
CaMOCTOSITENIbHOW paboThl HEOOXOAMMO YETKO IMOHMMATh WEJNW W 3aJadyd paboThl, CPOKU
BBIIIOJIHEHUS, OPUEHTUPOBOUYHBIH O0O0BEM, OCHOBHBIE TpPEOOBaHMsI K pe3yiabTaraM padoTHI,
KPUTEPHH OIICHKH. BO BpeMsi BBINOJHEHHS] CaMOCTOSITEIBLHONH PabOThI MpPErnojaBaTellb MOXKET
IPOBOJIUTH KOHCYIbTaMU. KOHTPOJIb pe3yIbTaTOB caMOCTOSTEIbHON PaOOThI CTYAEHTOB MOXKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW MM CMEIIaHHON (popme, ¢ MpeCTaBICHHEM MPOIyKTa
TBOPYECKOH AEATENBbHOCTH CTyJeHTa. B kauecTBe (GOpM M METOOB KOHTPOJIS CaMOCTOATEIbHON
paboThI CTYIEHTOB MOTYT OBITh HCIOJIB30BAaHbI CEMUHAPCKUE 3aHATHUS, KOJUIOKBUYMBI, 3a4YEThI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl U JAp. Kpurepusmu OLEHKH pPe3yslbTaToOB
CaMOCTOSITENIbHOW palOThl CTYJEHTa SBISIOTCS: YPOBEHb OCBOEHHS CTYJIEHTOM Y4eOHOIo
MaTepuaga;, yMEHHUs CTyJEeHTa HCIHOJIb30BaTh TEOPETHUYECKHE 3HAHMS IPU BbINOJIHEHUU
WHIUBHUIYAIBHBIX 3aJaHUK; CHOPMUPOBAHHOCTH OOIIECYy4eOHBIX YMEHHI; 0OOCHOBAaHHOCTh U
YETKOCTh M3JIOKEHHsI 0TBETa; 0()OpMIIEHUE MaTepuasia B COOTBETCTBHU ¢ TpeOoBaHusaAMU. [Inan
HOJrOTOBKH:

® U3Y4YUTb COOTBETCTBYIOLIUH JICKIIMOHHBIM MaTepUa

® M3Y4YUTh OCHOBHYIO JINTEPATYpPy MO TEME

® U3YYUTh JONOJIHUTENBHYIO JIUTEPATYPY 110 TEME

e 0(QOpMHUTH BBINOJHEHHYI0 pabOTy NHCBMEHHO WJIM B BHJE IPE3CHTALMU B
3aBUCUMOCTH OT 3a/1aHUs

® caenaTh CTPYKTYPUPOBAHHBIE BHIBOIBI.

IoaroroBka K 3K3aMeHy:

[Ipu moaroToBKe K 9K3aMEeHY HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIIEKTHI JICKIHHA, pabodyio
IpOrpaMMy TUCIHUIUIMHBI, HOPMaTUBHYIO, YUEOHYIO U PEKOMEHAyeMylo JuTepatypy. OCHOBHOE
B MTOJITOTOBKE K Cclladye dK3aMeHa - 9TO MOBTOPEHUE BCEro MaTepuaia IUCIUIUIMHBI, TI0 KOTOPOMY
HE0OXOaMMO cJaBaTh SKk3aMeH. [Ipu MoAroToBKe K cade dK3aMeHa BeCh 00beM pabOThl HYKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM ISl TIOJTOTOBKU, KOHTPOJIHPOBATH KaXIbIi
JIeHb BBINIOJTHEHHE HaME4eHHOU pal0oThl. B mepnoa moAroToBKM K AK3aMEHY CTYIEHT BHOBb
oOparaercs K yxe u3ydeHHoMY (MpoiieHHOMY) yueOHOMY Matepuany. [loarotroBka BKIO4aeT
B cebs TpW OJTama: caMmoCTosTeNbHas paboTa B TEUYEHHE CEMECTpa; HEMoCpeICTBEHHas
MOJATOTOBKA B JHH, MPEAMISCTBYIOIINE JK3aMEHy IO TeMaM Kypca; MOJrOTOBKAa K OTBETY Ha
3aJaHusl, coJepikamlecss B Ouierax. JK3aMeH MPOBOAMUTCA MO OuieTaM, OXBAaTHIBAIOLIUM BECh
MPONJICHHBIA MaTepual AUCIUIUINHBI, BKIIOUAsk BOMPOCHI, OTBEACHHBIE JJII CAMOCTOSTEIHHOTO
n3ydeHus. Jlnsg ycmemHoW cpaduM  yKazaHHbIe B pabodeil mporpamme (opmMupyembie
KOMIIETCHIIMH B PE3yJbTaT€ OCBOCHUS JMCIUIUIMHBI JOJDKHBI OBITH TPOJAEMOHCTPUPOBAHEI;
TOTOBUTHCS K DK3aMEHY HEOOXOAMMO HAaUYMHATh C MEPBOM JIEKLIUU U TIEPBOTO CEMHHApA.

IloaroroBka nmpe3eHTaumii:



® 3HAKOMUTKCS C TEMOI1, LIENBIO U 331a4aMU

® COCTaBUTh IUIAH IIPE3EHTAllUd COMVIACHO OCBOCHHOMY TEOPETUYECKOMY
MaTepuany

® T[POW3BECTH IOUCK B JICKIIMOHHOM MaTepuayie, OCHOBHOH M JOMOJIHUTEIHLHOU
auTeparype pakTHUECKOro MaTepHraa 1o TeMe

® [POU3BECTH MOMCK WILTIOCTPATUBHOIO MaTepurasa B CETH "MHTEpHET"
® COCTaBUTb MPE3CHTAIMIO MPU MOMOIIHU crienuanu3upoBanuoro [10
® COCTaBUTH JOKJIAJ M0 WIIIOCTPATUBHOMY MaTepHaly Mpe3eHTaluun
® OTpENeTHpPOBATh NMPE3ECHTAINIO TIepe]] clavei
KosnokBuymbi:

® O03HAaKOMMTHCS C TEMOW U BONPOCAMU KOJUIOKBHYMa

® U3Y4YUTh JIEKIIMOHHBII MaTepuall

® U3y4UTh OCHOBHYIO JINTEPATYPY IO TEME

® U3Y4YUTh JAOINOJIHUTENbHYIO JUTEPATYPY 11O TEME

e HamucaTb OTBET HA IIPEJIOKEHHBIA BOIIPOC

e 00beM MUCHMEHHOTO OTBETa OT 3 110 4 CTpaHUI], BpeMs BBIMOIHEHUS 10 90 MUHYT

B OCBOCHHUU JUCHUITIIMHBI HUHBaJIUaMUu n JJMamMu C OrpaHU4YCHHBIMHA
BO3MOKHOCTSIMU3JIOPOBBsI  OOJIBIIIOE 3HAYEHWE WMEeT WHIWBHAyalbHas yueOHas pabora
(KOHCYNBTALUN) — JOTMOJIHUTEIHHOE PA3bSICHEHHE Yy4eOHOT0 MaTepuara.

WuauBuayanbHbIE KOHCYJNBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_[I/IMI/IHI[I/IBI/II[yaIII/I3aI_II/II/I 06yquH${ U YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIYyIpernoaBaTesieM ¢ OOYyJaloUIMMCsS WHBAJIUAOM WJIM JIMIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTAMU3AOPOBBS.

8. Ilepevyenb MHGOPMAIMOHHBIX TEXHOJIOTHH, UCNOJIb3YyEMbIX NPHU OCYLIECTBJICHUN
00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHEe (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHCynbTUpOBaHHE MOCPECTBOM JIEKTPOHHOM MOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MTPE3SHTAINH TP MTPOBEACHUH TaOOPaTOPHBIX 3aHATHI.

— I'pynmupoBka WHGOPMAITMOHHBIX IMOTOKOB M OOMEH HHGOpPMAIMEH IMOCPEICTBOM
MECCEH/IKEPOB.

8.2 llepeuenb HE0OXOUMOT0 MPOTPAMMHOI0 O0ecreYeHusl.

No No norosopa [lepedeHb IMIIEH3NOHHOTO TPOTPAMMHOTO O0eCTIeYCHUS
/T

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

2. | Ne73—-AD®D/223-d3/2018
Cornatenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Jor. Ne344/145 ot [IpenocraBiieHME HEUCKITIOUUTEIBHBIX UMYIIIECTBEHHBIX MIPaB
28.06.2018 Ha UCIIOJIb30BaHUE TMPOTPAMMHOTO 00eCIIeueHUs

«AHTHUILIArHaT») Ha OIUH O

4. | Kortpakt Ne74-AD®D/44- | beccpounasumieH3usiHa 25 moib3oBaTeneid: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBasBepcus (Concurrent User)

8.3Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant ITmrocy,




— «l"apaHT».

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi Il  OCYHIECTBJIEHUS

00pa3oBaTe/ILHOrONpoLecca Mo JUCHUIINHE (MOAYJII0).
MarepuanbHO-TEXHUYECKOE OO0ECIeUeHUEe IUCIUIIMHBI (MOIyNs) |
Ne| Bun pabot
OCHAIIICHHOCTh
1. | JIekIMOHHEBIE Aynutopuun 412, 419, ocHalleHHbIE MNPE3CHTALMOHHOW TEXHUKOU
3aHATUA (mpoexkrop, JKpaH, KOMIIBIOTEP/HOYTOVK, ayJInocucTeMa) U
COOTBETCTBYIONIUM NporpaMmmMHbIM obecnieuenuem (110).
2. | IlpakTuueckue Aynutopus 412  —paGoparopus, OCHAIlEHHAas IMPE3CHTALUOHHON
3aHATHS TEXHUKON (MPOEKTOp, IKpPaH, KOMIBIOTEP/HOYTOYK, ayauOCHCTEMa) H
COOTBETCTBYIOIIUM IporpaMMHbIM obecriedenueM (110).
3. | I'pynnossle Aynurtopus 410, (kaOuHeT)
(MHIUBHTYaTbHBI
€) KOHCYJIbTallK1
4. | Texkymmui Aynutopus 412, 419.
KOHTPOIIb,
MIPOMEXKYTOUHAs
aTTeCTaIus
5. | CamocrositenbHa | KaObuHeT ais camocTosTenbHOM paboThl 437, OCHAIIEHHBIH KOMITHIOTEPHOU
s paborta TEXHUKOH c BO3MOKHOCTBIO HOKITIOUEHUS K ceTu
«HTEpHETH,TPOrPaMMOIl  SKPAHHOTO yBEJIIMUCHUS U  OOCCICUCHHBIN
JOCTYIIOM B DJJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO Cpeny
YHHUBEpPCUTETA.
3an Oubnuorekn KyOI'Y oOcHaIIeHHBIH KOMIBIOTEPHOH TEXHUKOU C
BO3MOXKHOCTBIO  TMOAKIIOUEHHUs K cetu  «HTepHeT»,mporpaMMoit
HKPAHHOTO YBEIUYEHUS U OOCCIEUYECHHBIH IOCTYINOM B 3JIEKTPOHHYIO
nH(})OPMaIMOHHO-00Pa30BaTEIBHYIO CPETy YHUBEPCUTETA

PEINEH3UA
Ha pabouyro MporpamMmy Mo JTUCHUILIIHE
«['eneTnueckas nHKeHepuUs: OaAKTEPU»
Hamnpasyenus 06.03.01 buonorus

Pabouas mporpamma o auciuiinae «I'eHeTudeckas HHXEHEepHUs: OaKTepuin»
JUIsl CTyJIeHTOB Onosiornyeckoro dakynsrera ®I'BOY BO "KyOI'V" cocrapiena B
COOTBETCTBUU c TpeOOBAHUSIMU denepaibHOTO I'ocynapcTtBeHHOT0
OOpa3oBaTeNbHOrO CTaHJApPTa TPEThero mnokoJieHusa. [Iporpamma coctaBieHa B
MOJIHOM COOTBETCTBHM C TpeOOBaHUAMM Y4e€OHOIro IUIAaHA MO HaNpaBIEHUS
06.03.01 buonorus.

PabGouass mporpamma mpeanojaraer pacrpeiciieHue TeM U H3yYeHHUe
Marepuanga I0 pasaenaMm. [paMOTHO CTPYKTypUPOBaHA, M OXBaTbIBAET BCE
AKTyaJIbHbIC HAPABJICHUS 110 JUCLUIUIMHE HA CETOAHSIIHUMN JEHb.

Bce pasgenst paboueil mporpamMmbl HampaBlieHbl Ha (OPMUPOBAHHE
TpeOyeMbIX CTaHAAPTOM KOMIETEHIIMIA, B MMOJHON Mepe OTBEYaloT TPEOOBAHUIM K
pe3ynbTataM OCBOEHHUs ydeOHOU mucnuiuiiHbl B cooTBerctBum ¢ PI'OC BO
TPEThEro MokoyieHus. Kaxniplil pa3fes nporpaMMbl pacKpbIBa€T paccMaTpUBaEMble
BOIIPOCHI B JIOTMYECKOM IIOCIJIEOBATEIBHOCTH, OIPEACIIEMON 3aKOHOMEPHOCTIMU
00y4YeHUsI CTYIEHTOB.




Jlis  3akperuieHuss TEOPEeTUYECKUX 3HaHHWM, QopMUpOBaHUS TpeOyeMbIX
KOMIETEHIIMM, YMEHUI U HAaBBIKOB CTYJEHTOB NPEIyCMATPUBAIOTCA Kak
ayJUTOpHbIE, TAK U CAMOCTOSITENIbHBIE 3aHATHs. KomnuecTBO ayIMTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYAEHTOB COOTBETCTBYET TPEOOBAaHUSAM YyueOHOIO
IUIaHA.

KoHTponb M oOLEHKa pe3yslbTaTOB OCBOEHUS YYE€OHOW JUCLUIUIMHBI
OCYILIECTBIISIIOTCA B CTPOI'OM COOTBETCTBUU C TPeOOBaHUSAMHU y4yeOHOIO IJIaHa IO
muctuminHe. Pa3paboTanHbie M mpenjaraeMbie B rmporpamme GOpMbl U METOJIBI,
NO3BOJISIIOT B IOJHOM MEpe OCYILIECTBISATH KOHTPOJIb U OLEHKY pE3yJIbTaTOB
oOydeHus: (COPMUPOBAHHBIX KOMIETEHIIMHA, OCBOECHHBIX HABBIKOB U YMEHHI,
YCBOEHHBIX 3HAHHM).

[lepeuenr pekoMeHAyeMbIX Y4YeOHBIX U3JaHUI, HWHTEPHET-PECYPCOB,
OCHOBHOM JHTEpaTypbl BKIIOYACT aKTyaJbHbIe HCTOYHUKHA, K KOTOPBIM Yy
CTYZAEHTOB UMEETCS] CBOOOIHBIN JOCTYII.

JlanHast pabouasi mporpamMma MOKET OBITh PEKOMEHIOBAaHA [UIsl M3y4EHUS
JUCHMIUIMHBL  «l'eHeTudeckass MHXKEHepus OakTepuil» Ha OHOJOTHYECKOM
daxynerere ®I'BOY BO "KyoI'V".

Penenzent /

—— <~ ~ Bonkosa C.A. IOL€HT Kadeapbl OMOTEXHOJIOTUH,
/ ounoxumun u 6nopusznku GI'BOY BO «Kybanckuii
rOCyapCTBEHHBINA arpapHbIi YHUBEPCUTET
umenu U. T. TpyOununay, kanz. OM0JI. HAyK




PELHEH3USA
Ha padouyI0 MPOrpaMMy MO JUCHHUILIIUHE
«I"eHeTnyecKkass HH)KCHEPHST OaKTepUil»
Hanpasienus 06.03.01 buosorus

Pabouas mporpamma no gucturmuinHe «['eHeTudeckas HHKEHEepUs OaKTepuii»
Ui CTyAeHTOB Ouonoruueckoro axkynaprera @I'BOY BO "Ky6I'Y" cocraBnena B
COOTBETCTBUU Cc TpeOOBAHUSIMU denepalibHOTO I'ocynapcTtBeHHOTO
OOpazoBaTeNnbHOrO CTaHAapTa TPEeThero mokojieHus. [IporpamMma cocraBiieHa B
MIOJITHOM COOTBETCTBUU C TpEOOBAHHUAMMU YYEOHOrO IUJIaHA [0 HaIlpaBJICHUSA
06.03.01 buonorus.

Pabouas mporpamMma mpearnosiaraeT pacmpeleieHue TeM U U3y4YeHHe
MaTepuaja Mo paszzaenamM. [paMOTHO CTPYKTypuUpOBaHa, W OXBaTbIBaeT BCE
aKTyaJbHBIC HAMIPABJICHUS IO TUCITUILIMHE HA CETOTHSAIITHUNA JCHb.

Bce paszpenst paboueit mporpaMMmbl HampaBieHbl Ha (opMupoBaHHE
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTataM OCBOEHHUS Yy4eOHOM aucuuruinHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokoJieHus. Kaxaplii paszzen nporpaMMbl pacKpbIBaeT paccMaTpruBacMble
BOMPOCHI B JIOTHYECKOW MOCJIEIOBATEIbHOCTH, OINpPENEIsieMON 3aKOHOMEPHOCTIMU
00y4eHHs CTYJICHTOB.

Jlisg  3akperuieHuss TEOPEeTUYECKUX 3HaHWM, QopMUpOBaHUS TpeOyeMbIX
KOMIETEHIIMM, YMEHUH W HaBBIKOB CTYJIEHTOB MPEIyCMATPUBAIOTCA Kak
ayJUTOpHbBIE, TAK U CAMOCTOSITeNIbHbIE 3aHATHs. KomnuecTBO ayTMTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TpeOOBaHUSAM y4eOHOIO
IUIaHa.

KonTponb u oOlEeHKa pe3ylbTaTOB OCBOCHUS YUe€OHOW IUCIUILIMHBI
OCYIIECTBIISIIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSIMU YYEOHOIrO IUIaHA MO
nucuurinHe. Pa3zpaboTanHbie U npejjaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pE3yJIbTaTOB
o0yueHus: (COpMHUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIIYEMBIX Yy4€OHBIX HW3/IaHUN, HHTEPHET-PECYPCOB,
OCHOBHOM JHUTEpaTyphl BKIIOYACT aKTyaJbHbIE HWCTOYHUKHA, K KOTOPBIM Yy
CTYZCHTOB UMEETCS] CBOOOIHBIN TOCTYTI.

Jannast paboyasi mporpamMma MOKET ObITh PEKOMEHIOBaHA JUIs HU3Y4YCHUS
TUCHMIUIMHBL  «l'eHeTHdeckass WHXKeHepus OakTepuil» Ha OHOJOTHYECKOM
¢dakynsrere ®I'BOY BO "KyoI'V".

Penenzenr

_— C.b. KpuBopoTtos, npodeccop
CA _ Kadeapbl OMOJIOTUHU U SKOJIOTHH



pactrenuit Kyol'Y, noktop
OMOJOTHYECKUX HAYK, mpodeccop



