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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/IbHON IPOrpaMMBbl.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroImuics JOHKEH OBIAIETh CICIYIOIUME pe3ylbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Ko 1 nammeHoBaHue

Kon n HanmeHOBaHNE HHANKATOPA

[Inanupyemsle pe3ynpTaTbl 00yUeHHS

KOMIIETEHIINHU JOCTIDKEHUS KOMIIETCHIINHN (meckpunTOPHI)
OIIK-7 OIIK-7.6. 3HaTh.
Crioco0eH mpoBOIUTH OcymiecTBieHHe MIPUHIIMIIBI, JISKAITUE B OCHOBE HCKYCCTBEHHOTO MPE0OPa30BaHMSI TE€HETHUYECKHUX JJIEMEHTOB,
9KCIIEPUMCHTAJIbHBIC TCHHOMHKCHEPHBIX CII0COOBI BBIJICTICHHS, UACHTH(PHKAIIMN, CCKBCHHUPOBAHMS, MOAM(PUKAIIMN ¥ HHTEIPAIlUN

WCCJICJIOBAHMSI U UCTIBITAHUS
0 33/1aHHOM METOJIUKE,
HaOJII0/IEHUS U U3MEPEHUS,
o0OpabaThIBaTh U
UHTEPIPETHPOBATH
JKCIIEPUMEHTANIbHbIE JaHHbIE,
MPUMECHSISI MATEMaTUIECKUE,
busndeckue, GU3NKo-
XUMHUYECKHE, XHMHUYECKHE,
OMoJIOrHYecKue,
MUKpPOOHOJIOTHYECKUE
METO/TBI

MaHUITYJISILUHA C
OHOJIOTUYECKUMHU 00bEKTaAMU

T'CHOB; CBOICTBA U TUITbI AKTUBHOCTH OCHOBHBIX ()€PMEHTOB, UCIIOJIb3yEMbIX B METO/1aX
TCHETUYECKON MH)KCHEPHH.

YMeTh.

BBIICJIATh TEHETUUECKHI MaTeprasl U3 Pa3InYHbIX OMOJOTHYECKUX 0OBEKTOB, IIPOBOAUTH €TI0
PECTPUKIIMIO U JIEKTPOPOPETHICCKOE Pa3/ICICHIE; COCTABIIATh TCHETUYCCKUE KaAPTHI,
cekBeHupoBathb pparmentsl JJHK; cuHTe3upoBaTh 0MUroHyKICOTHHBIC
MOCJIEIOBATEIbHOCTH XUMUUECKUMU U (hepPMEHTATUBHBIMUA METOAaMU; IEPECHOCUTD
TCHETUYECKUI MaTepual Ha MeMOpaHHbIE HOCUTENI U TPOBOJIUTh €0 THOPUIU3AITHIO C
MEUYEHHBIMH 30HaMU; TI0JIy4aTh pekoMOuHanTHeie Mosiekyinsl JJHK, tpancdopmupoBath
KYJIbTYpPbl MUKPOOPIaHU3MOB

Baanern.

METOJaMH TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO UCCIIEI0BAHMS, @ TAKXKE COBPEMEHHBIMU
Cpe/ICTBaMU aHAJIN3a TeHETHYECKON HHGOpMAIINH, KOMITBIOTEPHBIMUA 0a3aMH JIAaHHBIX TEHOB




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

HucuunnuHa «l'eHeTHdeckass HHXEHEpUs» OTHOCUTCA K

BBITNIOJTHEHUH BBIITYCKHOW KBaJTM(UKAIIMOHHOM paboThl OakanaBpa.

3. O0bpeM AUCHUILIAHBI

00s13aTeNbHON  YacTu
obpasoBarenbHOM porpamMmMel 6akanaBpuara (b1.0.30) u u3yuaercs Ha 3 kypce B 6 cemectpe.

B wMerogumdeckoM MaHe AWCHMIUIMHA OMHUPACTCS HA DJIEMEHThl KOMIIETEHIUH,
c(OPMHUPOBAHHBIC MPH HU3YYCHHH IUCHHMIUIMH «MomekynspHas Ouomorus», «buoxummusy,
«O6mas  Oumonorusi», «Mukpoouonorusi», «Xumusi BAB», «buoxumus». IlomydeHHsie B
nporecce M3ydeHHs JUCHUIUINHBL «[ eHeTndyeckas WHKCHEPHs» 3HAHWS, YMEHUS U HaBBIKU
MOTYT OBITh WCIIONBH30BaHBI MPU TPOXOXKICHUU MPOW3BOJACTBEHHON MPAKTUKU, a TAKKE IMPHU

Bun yaeOHoO# paboTh Beero,
ya P 3E/akaieM. 9acoB

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbBI 4/144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 62
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHApBI, TPAKTHUECKHUE 3aHATHUS (B TOM UHCIE MPAKTHUECKas 36

MOJITOTOBKA)™

nabopatopHble paboThI (B TOM YUCIIE TPAKTHYECKasl TOATOTOBKA) -

kypcoBoe npoektupoBanue (KP umu KIT) -
KCP 8
JPyTHE BUIBI KOHTAKTHON paOOTHI -

CamocrosiTesbHast padora 55

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xkyTouHoii arrecrauuu (KP, KIT , 3auert, sx3amen) Ik3amen (27)

4. Conepsxkanue 1M CHUILTHHBI.
4.1. Pa3enbl AMCHMIIJIMHBI U BUAbI 3AHATHM.
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OCHOBHBIC HHCTPYMEHTBI U OOBEKTHI.
OCHOBHBIE 3TaITbl TEXHOJIOTHH
pexombunanTHBIX JTHK.
2. | BHeXpoMOCOMHBIC (PaKTOPBI 3 4 - 5 OIIK-7 | OIIK-7.6
HACJICJICTBEHHOCTH U UX
UCIOJIb30BaHUE B KAUECTBE
BEKTOPHBIX CHCTEM.
3. | Bupycsl, parmMuibl, KOCMHIBI, 2 4 - 5 OIIK-7 | OIIK-7.6
(ba3MuIbl, TPAHCIIO30HBI U HX
UCIOJIb30BaHUE B KAUECTBE
BEKTOPOB.
4. | Cucrema pecTpukiuu-mMoaudukanun | 2 4 - 6 OIIK-7 | OIIK-7.6
OaxkTepuanbHON KIETKH.
Knaccudukanus, HOMEHKIATypa U
MIPUMEHCHHE PECTPUKTA3.
5. | Paznenenne ¢pparmenton JJHK 2 4 - 8 OIIK-7 | OIIK-7.6
METOOM 3JeKTpodopesa. [Tymbc-
anekTpodopes. CekBeHUpPOBaHUE
JIHK.
6. | Knonuposanue JIHK in vivo. 2 6 - 10 | OIIK-7 | OIIK-7.6
bubmuorexu renomuoit JJHK u
kJIHK. Xumnueckuii cuHTe3
OJIMTOHYKJICOTHIOB.
7. | Knouuposanue JTHK in vitro. 2 6 - 4 | OIIK-7 | OIIK-7.6
[Tonmmmepa3sHasi ierHasi peaxiysl.
8. | Merons! TpaHC(hOpMaIHH 3 4 - 12 | OIIK-7 | OIIK-7.6
OpPraHu3MOB
4.2. 3aHATHSA JIEKIIUOHHOT0 TUIIA.
No
Pasnena HanmenoBanue TeMbl O6vem, | MUaHoBanmoHHas
M KPaTKOE COJICPIKAHUE 3aHATHS aKaJ1.9achbl bopma
JICIIATUTHHEI
1 I'enemuueckas unscenepus, ee 0CHOGHbIE 2 JI

uncmpymenmol u 06vekmoi. OCHO8HbBIE 2MAaANbl
mexHono2uu pekomournanmuwix JJHK.

BBGZ[CHI/IC. (DyH}_'[aMeHTa.]'ILHBIC OTKPbITHUA,
MpuBCAIINC K BO3HHUKHOBCHHIO TeHETUYECKOH
UHKeHepuH. V3yueHrne OaKTepUaIbHBIX PEILIHKOHOB




U BbyICTICHHEC (DEPMEHTOB, pPACHICTUIIONINX U
cumBaromux ~ Monekyiael  JIHK.  I'eHernueckas
TpaHcopmanus MHUKpoopraHuzMoB. OmpeaeneHue
TEHETUYECKOM WHXCHEPUH, ee OCHOBHBIC
WHCTPYMEHTHI #  00BeKkThl. (OCHOBHBIE  3Tambl
TeXHOJIOTHH pekoMOmHaHTHRIX JIHK.

Brexpomocomnvie pakmopwi nacreocmeenHocmu
U UX UCNONb306AHUE 6 Kayecmee 6eKMOPHbIX
cucmem.

Bekropuslie CUCTEMBI. BuexpomocomHble
(akTOpbl HACIIEACTBEHHOCTH IPOKAPUOTUYECKUX
OpraHM3MOB: IUIa3MUABI MU 3NUCOMBL. DOopMmbI
CYyILLECTBOBaHUS IUIa3MU]L B KJIETKE.
HecoBmectumocts  mmazmuna. POyHKOIHM U
IIPOUCXOXKACHNUE IUIasMuA. MeToapl BbIACICHUS

IUIa3MHUJ; YIABTPALCHTPU(PYTUPOBAHUE B
IpajueHTe IUIOTHOCTH B HIPUCYTCTBHH
UHTEPKAJIMPYIOLET0  KpacuTelns,  LIeJlouHas
9KCTPaKLIHUSL.

Bupycovl,  ¢aemuovl,  kocmuowl,  ghazmuoet,
MPAHCNO30HbL U UX UCNONb308AHUE 8 Kauecmee
8EKMOpPO8

Bupychl u ux npumMeHeHne B Ka4eCTBE BEKTOPOB.
®armMupl, KocMubl, ¢a3Muibl. TpaHCIIO30HBI U
UX HCIOJb30BaHUE B KadyecTBE Marepuana s
KOHCTPYUpPOBaHHUS  BEKTOpoB. CpaBHHTEIbHAS

XapaKTepUCTHKA BEKTOPHBIX CHCTEM.
DKCIPECUPYIONINE BEKTOPHI.

Cucmema pecmpukyuu-moouduxayuu
baxmepuanbHoU KIemKu. Knaccugurayus,
HOMEHKIAmypa u npuMeHenue pecmpuKmas.
DepMeHTHI TE€HETUYECKON WHXCHEPUU.
Pectpukrassl. Cucrema PECTPUKIIIH-

Monupuxanuu. Knaccupukanus 1 HoOMeHKIaTypa
pectpukras. IlocTpoeHue pecTpUKIMOHHBIX KapT
monekyn JIHK. IHK-muraszer, JIHK-nonmumepassbl,
oOparHast  TpaHckpunrasza, PHK-nomumepassi,
HYKJIeas3bl, TEepMHUHAJIbHAS
JIe30KCUHYKJICOTUIMIITpaHCepa3a,  LIEIOYHbIE
docdaraspl, TOJIUHYKICOTHIKAHA3A.

Pazoenenue  ¢ppacmenmos  JJHK — memooom
anekmpoghopesa. Ilynvc-anexkmpocghopes.
Cexeenuposanue /[HK.

Paznenenne ¢dparmentoB JIHK. Dnexrpodopes:
metoabl U obopynosanue. Ilynbc-anekrpodopes.
CexBEeHUPOBAHHE JHK: XUMHUYECKHI 3
(hepMEeHTaTUBHBII METOBI.

Knonuposanue JIHK in vivo. Bubnuomexu
eenomuou JIHK u x/IHK. Xumuuweckuili cunme3s
OIUCOHYKIIEOMU-008.

KmnonupoBanme JIHK in  vivo. Illorran-
KJIoHupoBaHue. bubmmoreka renomuon JIHK.
XUMUYECKUN  CHHTE3  OJIMTOHYKJIEOTHUIOB B




TOMOT€HHBIX M TETepOTEeHHBIX  CHCTEMax.
ITomyyenue KOMIIJIEMEHTAapHBIX JHK.
but6mmorexn kJIHK.
7 Knonuposanue JHK in vitro. I[lonumepasnas 2 JI
yenHas peaxyus.
Knonuposanue JIHK in vitro. IToaumepasnas
nenHas peakuus. TpeOoBaHHs K MaTepuaiam,
i [P, sa¢pdexruBnocts TP,
8 Memoowi mpancghopmayuu opeanuzmos 3 JI
MeTtobl TpaHnchopmauu OpraHu3MOB
pa3iIMyYHbIX cuTeMarudyeckux rpymmn. Otbop u
cemekuusi  TpaHchopmanToB.  ['eHeTmueckue
Mapkepbl. UenHoyHbIe BEKTOPbI. D(PPEeKTUBHOCTD
TpaHcopmanu. Mex1yHapoaAHbIE OIpaHUYECHUS
Ha MPUMEHEHHE OMPEIENIEHHBIX 3KCIEPUMEHTOB.
Meroapl XpaHEeHUs U NTOAEPKAHUSA TEHETUIECKON
ctabunpHoCcTU TpoayleHToB BAB. IlepcriekTunbl
pa3BUTHSI FTEHETUYECKON MH)KEHEPHH.
4.3. 3aHATHS CEMMHAPCKOIO THUIIA.
4.3.1. CemuHapbl, IPaKTH4YEeCKUE 3aAHATHUS.
Ne
pasena HaumenoBanue TeMsl O6wem, | MHHOBanMoOHHAs
U KpaTKo€e COJIep KaHue 3aHATUS aKaj. yachl ¢dbopma
JTUCIUIINHBI
1 MaremaTHuecKre METO bl aHaIH3a 4 MI
nocienoBarenbHocteil JIHK
2 ['eneTnyeckue 3a00eBaHUs YEIOBEKA U UX 4 Kpyrasriit cron
JIMarHOCTHKA
3 I'eHoTepanus HacneICTBEHHBIX 3a00IeBaHUN 4 I'pynnosoe
o0cyxIeHne
4 MesxayHapoiHas mporpamma «l eéHoM 4eroBeKa» Kpyrunslii cton
['eHOMHAs TAKTUIIOCKOMHS I'pynmoBoe
o0CyXKeHHe
6 Paznenenue pparmenros JJHK meromom 6 Macrep-kiacc
anekTpodopesa.
7 Pectpukimonnsii ananu3 npenaparos JJHK. Macrep-knacc
8 [TpaBuna paboThl ¢ peKOMOMHAHTHBIMU 4 I'pynnosoe
OpraHu3MamH. oOcyXeHHe
4.3.2. JIabopaTopHble padoThI
Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.
4.4, CamocTosiTeJibHasi padoTa 00y4arouuxcs.
Ne
paanena IIepeuenb BOIIPOCOB ISt O0mbewM, dopma
CaMOCTOSITENIbHOTO U3yYeHUs aKaJl. 4yachl | KOHTPOJIS
T CLUATUTHHBI
1 I'enernueckue HapymeHUss MUTOXOHIPUM 5 o




No
asena [TepeueHs BOMPOCOB ISt OO0neMm, dopma
p CaMOCTOSITEIIbHOTO U3yUCHUS aKaJl. 4yachl | KOHTPOJIS
JTIACIATUINHEI
2 [Tpoteonnka. KoncrpyupoBanue ruOpuHbIX OEITKOB 5 o
3 ['enomMHas MHKEHEPHS 5 )
4 ['eHeTHKA 11071 U CUEILIEHHOE C II0JIOM HaCJIEIOBaHUE 6 )]
5 Banku reHoB u reHOMOB. | eHOMHBIE OMOJIMOTEKH. 8 (o)
6,7 KiionupoBanue 5MOpHOHOB U CTBOJIOBBIE KJIETKHU: 10 D
CBOMCTBA CTBOJIOBBIX KJIETOK, METOJIBI MTOJTYYCHHS
CTBOJIOBBIX KJICTOK. TpaHCIUTaHTAlUS U
KJIIOHMPOBAHHE.
7 Okonoro-reHernyeckue pucku I'M-texHomoruit 4
8 BoiaHOBOM reHeTHYECKUI KO 4
8 CtpaTerus KJIOHUPOBAHMS T€HOB MPOKAPHOT M 8 )]
9YKapUOT: XUMUKO-(EPMEHTATUBHBIN CHHTE3 TCHOB,
(epPMEHTHBIM CHHTE3 CIOKHBIX T€HOB.

5. llepeyeHb y4eOHO-METOIUYECKOTO O0ecTeYeHUsl 1 CAMOCTOSITEbHOI PadoThI
00y4JaIMXCs MO ANCHUIIIHHE.

Metoanyeckue ykazaHus A o0yJaromuxcs 1Mo OpraHu3alyuy caMoCTOSTENbHOM paboTh
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS MO JAWUCUUIUIMHE M TpeOOBaHUS K HMX BBIINOJHEHUIO pa3MEIleHbl B 3JIEKTPOHHOM
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
https://media.technolog.edu.ru

6.(1)01-121 OLHCHOYHBIX CPEACTB AJIsl IPOBEACHUSA l'lpOMe)KyTO‘-lHOﬁ arrecranumn

Pe3ynbraThl IHUCLMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIM JUIS BCEX JJIEMEHTOB
KOMIIETEHIIMI MPEBbIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHMSI KOMIIETEHIIMY HA JAaHHOM
JTamne.

[IpomexyTouHas aTTecTanus 1o IUCHUIUIMHE TPOBOAUTCS B (hopMe dK3aMeHa.

K cnaue sk3aMeHa JOMYCKAIOTCSl CTYAEHTHI, BBINOJHUBIIME Bce (DOPMBI TEKYILETro
KOHTPOJIA.

DK3aMeH MpeayCcMaTpUBAIOT BBIOOPOUYHYIO IPOBEPKY OCBOCHUS MPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIETEHLUN U KOMIUIEKTYIOTCS BOIIPOCAaMH 10 MaTepuagaM y4eOHON AUCIUILIINHBIL.
OTBeThl Ha IOCTaBJIEHHBIE BONPOCHI JAOTCS B MUCbMEHHOM Bue. [1o nroram yctHoro orsera Ha
OwyieT mpemnojaBareib OLEHUBACT 3HAHMS CTYJICHTA.

IIpun cpade dK3aMeH, CTYAEHT IOJIyd4aeT TPU BOIPOCAa U3 IIEPEYHS BOIIPOCOB, BPEMs
MOJITOTOBKH CTY/ICHTa K YCTHOMY OTBeTY - 110 30 MUH.

[Ipumep BapraHTa BOIIPOCOB Ha 3K3aMEHE!

Bapuant Ne 1
1 Xumunueckuii coctas u nepudHas crpykrypa JJHK.
2. ITnasmuael. CBOMCTBA GaKTEpHAIbHBIX IIa3MHU. | eHETHKA IIa3MUI.
3. Tpancno3oHBI 3yKapHoT. J|ByXKOMIIOHEHTHAs] CHCTEMA TPAHCIIO30HOB.



https://media.technolog.edu.ru/

@DOHJ OLIEHOYHBIX CPECTB MO AUCUMILIMHE npeacTasieH B [IpunoxenuuNe 1

Pe3y.]'II>TaTI)I OCBOCHHA JUCHUINNIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, €CJIM O BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHHUA KOMIICTCHIMWN HAa JAHHOM
OTaIl€ — OLCHKA «KYAOBJICTBOPUTECIIHLHO)).

7. IlepevyeHb y4eOHBIX U31AHUH, HE00X0AMMOM /1JIs1 OCBOEHMS 1Y CHUILIHH
a) meyaTHbIe U3TAHMSI:

1) JIetoun, b. I'ennt / b. Jlbtoun; nep. 9-ro anri. u3a. U. A. Kodpuanu u ap., mox pen. .
B. Pe6pukosa. - M. : BUHOM. JlaGopaTtopus 3nanuii, 2011. - 896 c. - ISBN 978-5-94774-793-5.

2) Imua, P. Harnsgaast OMOTEXHOJIOTHS U TeHeTryeckas uikeHepus / P. Ilmun ; mep. ¢
HeM. A. A. BunorpanoBoii, A. A. Cunromuna ; nox pea.: T. I1. Moconooii, A. A. CunrommuHa. -
M. : BUHOM. JlaGopatopust 3nanwmii, 2014. - 325 c. : nin. - bubmumorp.: c. 294-316. - ISBN 978-
5-94774-767-6.

3) Texnuka 6e30maCHOCTH B MHUKPOOHOJOrHYECKOl Jaboparopuu : YueOHoe mocodue /
. O. Bunoxonos [u ap.] ; MunoOpuayku Poccun, Cankr-IleTepOyprckuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUH  WHCTUTYT (TeXHWUYECKHi  yHHBepcuter), Kadenpa MonekymsapHOi
ouorexnonoruu. - Cankr-Ilerepoypr : CIIOGI' TU(TVY), 2021. - 90 c.

4) IpuHOMTIBL ¥ METOABI OMOXUMHUH B MOJIEKYIIsipHO# Ouonoruu / Pen. K. Yuncon n JIx.
Youkep; nep. ¢ anri. T. I1. Moconosoii u E. 0. bo3enek-Pemernsik ; nox pen. A. B. Jlepamosa
u B. W. Tumxkoga. - 2-¢ uza. - M. : BUHOM. Jlaboparopus 3uanuid, [2015]. - 848 ¢. - ISBN 978-
5-9963-1895-7

5) KonmueB, A.C. MomnekynsipHas Ouosiorusi: YueOHUK i1 BBICIIETO
npodeccuoHansHOr0  0o0pa3oBaHWs MO  HampaBleHHto mnoArotoBku "[lemarormueckoe
obpazosanue" npoduns "buonorusa" / A. C. Konunues, I'. A. CeBacTbsiHOBa. - 4-¢ u3., nepepad.
u gom. - M. : Akagemus, 2012. - 400 c. - ISBN 978-5-7695-9147-1

0) 2J1eKTPOHHBbIC U3JAHUA:

1) Bunoxomos, [1.0. ®usuko-xumuueckue cpoiictBa JTHK : Yuebuoe mocooue / /1. O.
Bunoxonos, M. B. Pyrro, A. B. IlonoB ; Muno6puayku Poccun, Cankrt-IlerepOyprckuii
TOCYJapCTBEHHbII TEXHOJOTMYECKUI HWHCTUTYT (TexHUYeckuit yHuepcuteT), Kadenpa
MoJIeKysipHoi OnoTexHosorun. - Cankr-IlerepOypr : CIIGI TU(TY), 2021. - 58 ¢. : wn. - //
CIIGI'TU. Dnexrponnas 6ubmmoreka. — URL: https://technolog.bibliotech.ru (nata oGparenus:
29.06.2021). Pexxum noctyna: s 3apeructpup. [lonb3oBarenei.

2) TexHuka 0€30MacCHOCTH B MUKPOOHOJIOTHUECKOU JTabopaTopuu : YueObHoe rmocobue /
. O. Bunoxonos [u 1p.] ; MunoOpuayku Poccuu, Cankr-IletepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUH  MHCTUTYT (TexHHueckuil yHuBepcuter), Kadenpa mosekynspHoit
ouorexnonoruu. - Cankt-lIlerepOypr : CIIGITU(TY), 2021. - 90 c¢. : un. - // CIIGI'TH.
OnextpoHHass Oubnmmorexka. — URL: https://technolog.bibliotech.ru (mara obpamenus:
29.06.2021). Pexxum poctyma: Ui 3aperucTpup. Mojib30BaTeiei.

3) Benenue kynabTyp KIETOK 4YellOBEKa M OIEHKAa MX (DYHKIMOHAILHOW aKTHBHOCTH '
MeTOoMYecKe yka3zaHus K JaboparopHsiM padotam / O. Y. Crenanosa [u ap.] ; CIIGI TU(TY).
Ka¢. monexynsp. OMOTeXHONOTUH. - DJIEKTPOH. TeKCToBble AaH. - CIIO. : [6. u.], 2014. - 34 c.
CII6I'TU. Dnexrponnas 6mubnmoreka. URL: https://technolog.bibliotech.ru (mara oOparenus:
09.09.2022). — Pexxum mocTyna: Ajisl 3aperucTpup. NOJIb30BaTeICH.
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8. IlepedeHb JJIEKTPOHHBIX 00pPa30BATEJBHBIX PECYpCcOB, HEOOXOAMMBIX IS
OCBOCHHS JHCHHUIIMHBI.

- Molecular Biology of the Cell (CD-npunoxkenune k yueOHHKY). ComepKuT
WLTIOCTPATUBHBIN MaTepuan K JICKIIMOHHOMY KypCy, AaHUMHUPOBAHHbIC M BHICO-(Dailibl,
JICMOHCTPUPYIOLIME  OCHOBHBIC  OHOJOTMYECKUE  HAHOCTPYKTYPbl M MOJICKYJISIPHO-
OMOJIOrNYECKHE ITPOLIECCHI.

- MWPLIib. Ilporpamma, paspaborannas kadenpoit CAIIPuY, mpenHasHaueHa s
TECTUPOBAHUS O0YYAIOIIUXCS TI0 TEOPETUIECKOM YacTH JUCIUTLINHBIL.

- OO6mectBo  OumorexnomoroB  Poccum um. FO. A. OBuuHHUKOBa. —
http://www.biorosinfo.ru/

- Uurepuer-xypuan «KomMepyeckas ouorexuosorus» — http://www.cbio.ru/

- [Ipaktrueckas Monekysipaas ouosorus — http://molbiol.edu.ru/

yuebHbii tiaH, PI1/] u yueGHO-MeTOnMYeCKHE
marepuaisi:http://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI:

«DJeKTPOHHBIN YuTaNBHBIHN 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanb »https://e.lanbook.com/books/.

9. MeToauyeckue yKa3aHus 1Jisl 00y4aIOIIHUXCS 110 OCBOEHUIO I CUMUILJIMHBI.

Bce Buabl 3aHATHI 10 JgucnuIiMHe «['eHeTMyeckas WHXKEHEpUs» IPOBOAIATCS B
COOTBETCTBUM ¢ TpeboBaHusmu cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOmue
TpeGoBaHus;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbt yueOnbix 3anstuil. CeMuHapel Hu
npakTudeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aluy U POBEEHHIO.

CTII CIIGI'THU 048-2009. KC VYKJIB. Bunel yuebGHbIX 3aHsTuil. CamocTosiTenbHas
IlaHupyemasi pabota ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CIIGI'TU(TY) 016-2015. KC YK/IB. Ilopsaok npoBeneHus 3a4€TOB U SK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha H3yueHHE IaHHOM MUCHMIUIMHBI, JIydlle
BCEro OCYILIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJEHHOIO MaTepuaa.

OCHOBHBIMHU YCTIOBHSIMHM TPaBUJIBHOM OpraHu3aluy yd4eOHOro mpoiiecca Juisi CTYA€HTOB
ABIIAETCS:

IJIAHOBOCTH B OpPraHu3aluu y4eOHON paboThI;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATHSA CTYAEHT JOJIKEH IPUXOAUTH, UMES 3HAHUS 110 YK€ U3YUEHHOMY MaTepuaiy.

10. ITepeyens MH(POPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX IPH OCYIECTBJIEHHH
0o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.
B yuebHOM mpomecce MO [aHHOW AWCHUIIIMHE TPEIyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOIOTH:

YTEHHUE JICKIHUN C UCTIOJIb30BAHUEM CIIAl1-TIPE3EHTALIN;
B3auMoOIeicTBUE ¢ oOydaronumucs mocpencrsom DMOC.
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http://www.biorosinfo.ru/
http://www.cbio.ru/
http://molbiol.edu.ru/
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpaMmMHoe o0ecnieyeHue
Microsoft Office (Microsoft Word, Excel, Power Point).

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.
CrnpaBouHo-niouckoBas cucrema «Koncynbrant-ITnrocy.

11. MarepuajbHO-TEXHHYECKOEe oO0ecredyeHHe OCBOeHHMsl JAUCHUIVIMHBI B XO0/e
peasu3anuu 00pa3oBaTebHOI MPOrpaMMbl

s BeneHWs JEKUMOHHBIX M IPAKTMUYECKUX 3aHIATHH UCHOJb3yeTcst ayautopus Ha 30
MOCAJI0YHBIX MECT, 00OpYyHOBaHHAs JOCKOW, JEMOHCTPAIMOHHBIM 3KPAaHOM, IMPOEKTOPOM U
KOMITBIOTEPOM.

s mpoBeneHHs NMPaKTUYECKUX 3aHATUM MCIOJB3YETCs HAayYHO-HCCIIE0BATEIbCKUE
KOMHAaTbI, OCHAII[CHHbIE CTIEIIMATU3UPOBAHHOIN MeOeIbI0 M 000PYJOBAHUEM.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH y4eOHBIE Mpolecc
OCYILECTBIISICTCS B COOTBETCTBHH C [loyioskeHHMeM 00 OpraHM3aluy Y4eOHOTo Iporecca st
oOydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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TIpunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

DoHJ O1LIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

aucuuiuinie «I'eHeTn4yeckas HHIKECHEP U

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Wnnexc
8 Copepxanue Oran GopmupoBaHus
KOMIICTCHIIMH
OIIK-7 CriocobeH pOoBOIUTH SKCIEPUMEHTAIbHBIE HCCeoBaHus |  [IpoMexXyTOUHBIH

Hn HUCIBbITaHHUA II0 SaﬂaHHOﬁ MCTOAMKCE, Ha6J'IIO,I[eHI/I$[ n

U3MepeHusi,  oOpabaTblBaTh U HUHTEPIPETUPOBATH
SKCHEPUMEHTAJIbHbIC IaHHbIE, IPUMEHSS MaTeMaTH4ECKHUE,
¢duznueckue, (U3NKO-XUMHUYECKHE, XUMHUYECKHE,

6I/IOJ'IOFI/I‘16CKI/IG, MI/IKpO6I/IOJ'IOFI/I‘IeCKI/Ie MCTOABI
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2.Iloka3aTenn u KPUTEPUH OLNCHUBAHUSA KOMIIeTEHIIMI Ha PA3JHYHBIX 3Talax ux (l)OpMPIpOBaHHﬂ, mKaJa Ooq¢cHUBaHUuA

Ko n naumenosanue

YpoBHU cHOPMHUPOBAHHOCTH

MHJMKaTOpa [Mokazarenu copmupoBaHHOCTH Kpurepuit (omrcaHue BBIPAXKCHHOCTH JECKPHUIITOPOB)
JOCTHXCHUS (meckpunTops!) OILICHUBAHUS «YIOBIIETBOPUTEIHHO «XOPOIIIOY» COTIHYHOY
KOMIIETEHLIUU (TIOpOTOBEIIT) (cpenHuit) (BBICOKHIA)
OIIK-7.6. Ha3zbiBaeT IpHUHIIUIIB, JICKAIINE B [MpaBuibHBIE [epeuncnser ¢ [NepeunciseT NPUHIMIBI B | YBEPEHHO HA3bIBACT
OcyIecTBICHHE OCHOBE MCKYCCTBEHHOTO OTBETHI Ha ONMOKaMH MPUHITHITBI, CHOCOOBI OCYIIECTBICHNS | MPHUHIUITBEI TeHETHIESCKOM
o |—
IeHHOMHIKEHEPHBIX | MPeoOpa3oBaHus TeHETHIECKHUX Borpockl Ne 1-31 | KOTOpEIE JIe)KaT B OCHOBE | TCHETHYECKHUX § UH)KEHEPHH, Ha3bIBACT
o K DK3aMeHy HCKYCCTBEHHOT'O npeoOpa3oBaHu KIIETOK, CIOCOOBI BBIJICIICHUS,
MaHUITYJIALUAN C 9JIEMEHTOB, CITOCOOBI BBIJICIICHUS,
5 npeoOpa3oBaHus HE MOXKET CAMOCTOSITEIBHO | MICHTU(PHUKAIIUH,
HOJIOTHICCKUMHA MICHTH(HUKAIMHI, CEKBEHMPOBAHHS, TeHETHYECKUX MIPUBECTU IIPUMEPEI CCKBCHHUPOBAHMUS U
00BEKTaMU MOZM(DUKAINK U UHTETPALIUH TEHOB; 3JIEMEHTOB, TIOXO BBIOOpA (hepMEHTOB IS AICHTU(QHUKALINH, Ha
CBOMCTBA U TUITbI AKTUBHOCTH OpPHUCHTHPYETCS B MPOBEICHHS TEHETUYECKUX | MPUMEPax MOSCHSIET
OCHOBHBIX (DEPMECHTOB, CBOICTBax )epMEHTOB, peoOpa3oBaHMA, HCXOIS BIIMSIHUE CBOMCTB
HCIIONb3yEMbIX B METO/IaX MPUHUMAIOMIAX yYacTHE | U3 UX CBOICTB M THIIOB (hepMEeHTOB Ha UX BEIOOD
reHeTHYeCKO MHKeHeprH (3H-1). B TEHETHYECKUX aKTUBHOCTEH JUTSL TIPOBEICHUS
npeoOpa3oBaHMUIX TCHETHYECKHIX
MaHUITYJSIITIH C
KJICTKAMU
Bruigeasier reHeETUYECKUIA MaTepuan [IpaBumnbHBIE O0bscHseT ¢ ommbkamu, | Ilog KoHTpoIeM ITocne koHCynbTaINU C
W3 Pa3IHYHBIX GHOJOTHYECKHX OTBETHI Ha KakuM 00pazom MIPENoJaBaTellsl IPOBOTUT | MPETIOaBATEIIEM
00BEKTOB, IIPOBOJT €ro Bonpochkl Ne 32-55 | mpoucxonuT BeleNeHIE BBIJIEJICHUE U CaMOCTOSTEILHO
K DK3aMeHy TeHETHYECKOro TeHETHYECKOT0 MaTepHana | OCYILECTBIISET
PECTPUKLIUIO U
MaTepHuana u3 13 OMOJIOTHYECKUX MIOJTOTOBKY
DMEKTPO(YOPETHIECKOE pas/IeNeHue; pa3iIuuHbIX 00BEKTOB, 6€3 omndoK TEHETUYECKOT 0
COCTABJIACT ICHCTUYCCKUE KaPTHI, OHOJIOTHYECKUX HPOBOJIUT €T0 PECTPHKIIMIO | MaTepHaia v MPOBOIUT
cekBeHupyet ¢pparmentsl JJHK; 00BEKTOB, C TPYOBIMH 1 35ekTpodopes, mocie BCE HEOOXOTUMEIE
CUHTE3UPYET OJMTOHYKIICOTH IHBIC omnOKaMu MTPOBOIHT KOHCYJIBTAIIUH C HCCIIEIOBAaHUS B O0JIACTH
1 hepPMEHTATHBHBIMU METO/AMH; aneKTpodope3 COCTaBHUThH TCHETHUCCKHE UHKECHEPHU JUTS
. MOJTOTOBIICHHOTO KapThl, IPOBECTH TOTyYCHHS
[IEPEHOCUT T€HETUYECKUU MaTepral
6 Marepuaia CeKBEHUPOBAHHUE PEKOMOMHAHTHBIX
Ha MEMOpAaHHBIE HOCUTENH U bparmentos JTHK. worexys JIHK
MPOBOJAMT €r0 THOPUAU3AIIHIO C
MEYEHHBIMU 30H1aMU; [OJIy4aeT
pexoMOuHaHTHBIE Mosekybl JITHK,
TpaHCPOPMUPYET KYIbTYPHI
MHKPOOPraHu3MoB (Y-1)
JIeMOHCTPHPYET HABBIKH [MpaBunbHBIE C ommbkamu ucnons3yet | [log pykoBoacTBoM CamocTosTenbHO
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Ko n naumenosanue
WHAMKATOpPa
JIOCTHKEHUS

KOMIIETEHIIAN

YpoBHU cHPOPMHUPOBAHHOCTH

[Nokazarenu copmupoBaHHOCTH Kpurepuit (omrcaHMe BBIPAXKCHHOCTH JECKPHUIITOPOB)
(meckpunTops!) OLICHUBaHUS «YIOBIIETBOPUTEIHHO «XOPOIIIOY» COTIHYHOY
(TIOpOTOBEIIT) (cpenHuit) (BBICOKHT)
BJAJCHUS METOIAMU OTBETHI Ha METO/IbI TeHETHYECKOM MPENoaBaTeNsl MPOBOIUT | UCIOJB3YET METOIBI
TEOPETHIECKOrO H Borpockl Ne 56-82 | umxeHepuu, npu HCCIIe/I0BAHNS, HCTIONB3Y S TCHETHYECKON
K DK3aMeHy MOMOIIIY [IPETIOoIaBaTelisl | METOJIbl TeHETHYECKON UHXCHEPHH JUTS PEIICHUS

9KCHEPUMEHTAIbHOIO
UCCIIEIOBaHMs, a TAKKE
COBPEMEHHBIMHU CPEACTBAMH aHAINU3a
FEeHETUYECKO HH(pOpMaINH;
KOMITbIOTEPHBIMH 0a3aMH JaHHbBIX
ICHOB

MIPOBOJUT aHAJIH3
MOJTyYEHHBIX
pe3yapTaToB

WHXCHEPHUH, IIPHU aHATIU3C
IMOJYYCHHBIX PE3YJIbTATOB
HCIIOJIB3YCT 0a3bl JaHHBIX
TCHOB

MOCTaBJICHHOH 3a1a4u,
MPaBUIBLHO POBOJUT
aHAJIN3 [TOJIyYEHHBIX
pe3yJabTaTOB U
UCTIONIB3YyeT 0a3bl
JlaHHBIX T€HOB
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2. TunoBble KOHTPOJILHBIE 32/IaHNS IJIS MPOBeeHUs MPOMEKYTOUHOH aTTeCTAI[UH

a) Bonpochl 1 OLEHKH 3HAHMil, YMEHUIl W HABBIKOB, C(POPMHMPOBAHHBIX Y
cryaenta no komnerenuuun OIIK-7:

1) [MonoxeHue MOJCKYISIPHOH OHOJIOTHM M TCHETHYECKOW WHKEHEPHH B CHCTEME

Ounonornueckux AUCUUILIMH. OCHOBHBIE TaNbl TeXHOIOTUH pekoMOnHaHTHBIX JJHK.

2) llenTpanbHast JorMa MOJICKYJIIPHOM OHOJIOTHH.

3) I'eHeTHYECKHIT KO/ U €T0 BAPHAHTHI.

4) IMonumepa3Hasi 1eMHas PEaKIysl.

5) TocynapcTBeHHOE PEryIHMPOBAaHHE TeHHO-UH)KEHEPHBIX HCCIIECIOBAHU.

6) ®Pu3NKO-XUMHUYECKHE CBONCTBA HYKJIIGMHOBBIX KHUCIIOT.

7) Pacnonoskenue reroB Ha JIHK. CoBpeMeHHast KOHIECIIINS T€HOMA.

8) Jlokanuzamus MaTPHYHBIX MPOIECCOB B 3YKAPUOTHUYCCKON KIIETKE.

9) Homenkiatypa u kiaccu(uKaius peCTpUKTa3.

10)
11)
12)
13)
14)
15)
16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)

36)
37)

38)
39)
40)
41)
42)
43)

IIpakTHueckast 3Ha4UMOCTb T€HHOM MHKEHEPUH.

CoBpeMeHHbIE BEKTOPBI, UCIIOJIb3YEMBIE Ul TEHHOW MHKXCHEPUU

[Tpuniun nporynku mo reaomy. [Touck reHa B 60761101 007aCTH TeHOMA.

Kakue HaydHbIE OTKPBITHS UCIOIb3YIOTCS B TEHHOM MHKEHEPUU?

['eHeTnyeckas MHKEHEPHs KaK MHCTPYMEHT U3Y4YE€HUsI TEHOB U TEHOMOB.

Bropuunas ctpykrypa u ynakoka Mmakpomouiekyis JIHK B knerkax.

®opwmel cymectBoBanus JIHK B knetke. [lnmasmuapl, smucombl, OakTepuaibHbIE U
3YKapUOTHYECKUE XPOMOCOMBI.

XUMHYECKUI cOCTaB U nepBruyHas ctpykrypa JHK.

X¥MHYECKUH cocTaB U nepBuyHas crpykrypa PHK.

Tunst PHK B knetke u ux @pyHkuun.

Bropuunas crpykrypa PHK.

['eHbI NPOKAPUOTUUYECKUX OPTraHU3MOB U UX CTPYKTYpa.

['eHBl 5yKapHOTHUECKUX OPraHU3MOB, UX CTpYyKTypa. Knaccugukaius reHos.
CTpyKTypa NpoKapuoTHUYECKUX pruOOCOM.

Pu60ocoMBbl 53yKaprHOTHYECKUX KIETOK

Knaccudukanus mmazmui.

@DopMBbI CYIIECTBOBAHUS MJIa3MUJ1 B OAKTEPHATIBHBIX KIIETKAX.

Kuznennsbnit uks 6akrepuodara A.

[Tponecc camocOopku 6akTeprodara A.

['eHeTnyeckas opranuzanus JpoiOKe-caxapoOMHIIETOB U IPOKIKEBBIE TUIa3MUIbI.
HckyccTBEHHBIE BEKTOPHI HA OCHOBE JPOXIKEBBIX IIIa3MU/.

I'enetndeckast opranuzamus Ti-TurazMu arpoOaKTepHi.

Cnonrannsle nospexaenus JJHK B knerke.

ITpouecco penapanun JTHK.

WNuannmanus perummkanuu JJHK B 0-popme, popmupoBanue peruimkaiuoOHHONW BUJIKH.
Ononranus pernkaun JJHK B 0-dopme, dopmupoBanue pemincomsl, CHHTE3
OTCTAIOLIEH LENU.

AnprepHatuBHbie hopmbl perurkanuu [JHK. Perumkamnus B 6-dopme. Permukarus
2p-nna3Musl.

OmmOku, Bo3HUKaOIKE B rnpouecce perunkanuu. Koppekuus permnukauun JJHK-
HOJIUMEPA3aMH.

Ucnonp3oBanune JIHK-nonmumepas B reHETUHUECKOW UHKEHEPHUH.

TpaHCKpUNITOH U €ro cTpyKTypa. CUNThIBa€MBbIH T'€H.

Tpanckpunuus y NnpoKapruOTUYECKUX OPraHU3MOB.

Crpykrypa u ¢pynkunonupoanue PHK-nommmepas.

[Ipoueccunr PHK y npokapruoTnyecknux opraHusmMoB

TpaHckpunuus y 5yKapuoTHUYECKUX OPTaHU3MOB.
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Crnaiicusr u ero (hOpMBI.

AmunoanmipoBanue TPHK.

WHunmanus TpaHCHIALUY y IPOKapUOTHUECKUX OPraHU3MOB.

DJnoHTranus TPAHCISIIUY Y TPOKAPUOTHUECKUX OPraHU3MOB.

TepmuHanus tpancisauuu. CoBMeNIeHHE NPOLECCOB TPAHCKPUILIMM U TPAHCIISILIUM Y
MPOKAPUOTUYECKUX OPTaHU3MOB.

Perymsiuus skcnpeccuu I'€HOB Yy IMPOKAPUOTHYECKUX OpPraHU3MOB. JIaKTO3HBIN
OTIEpOH.

OO01mast reHeTHYecKasi peKOMOUHAIHS (KPOCCHHTOBED).

JHK-nura3sl 1 uX UCIONb30BaHUE B TEHETUYECKON NHKEHEPHUH.

N3omm3omepust peCTpUKTA3.

Metunaspl, TepMuHaldbHas TpaHcdepasa U UX HCIOIb30BAaHHE B T'€HETUYECKOM
WHXEHEpUU

Hyxkieassl 1 MX UCIIONB30BAaHUE B TE€HETHYECKON HHIKEHEPUH.

@ocdaTa3sl U MOIMHYKICOTUAKHMHA3Bl W HX HCIOJIB30BAaHHE B T'€HETHYECKOU
WHXCHEPUU

CaiiT-crienuduueckasi reHeTudecKast peKOMOMHALIHS.

DochoTpuspupHbIii METO CHHTE3a OJIUTOHYKICOTH IOB.

DochutTpudPUPHBII METO]T CHHTE3a OJTMTOHYKJICOTH IOB.

MeTop1 cuHTE3a TPOTSHKEHHBIX ABYX1enouedHbix Mmonekyn JJHK.

CucTteMbl peCTpUKIUH-MOAN(DUKAITUHN Y OaKTEpUid.

OOpaTHas TpaHCKPUIITa3a U €€ UCIOJIB30BaHNE B TEHETUYECKON HHKEHEPUH.
Onexrpodope3 monekyn JTHK.

[Tynsc-anexkrpodopes monexyn JJHK.

Xumnuaeckoe cekBenupoBanue JIHK merogom Maxkcama-I unbepra.
®epmenTaTuBHOe cekBeHnpoBanue JJHK meronom Canrepa-Koyncona.
®epmentatuBHoe cekBeHupoBanue JJHK metonom tepmunatopos o Canrepy.
ABromarnueckue metojibl cekBenuponanue JJHK. Ctparerus pacumd-poBku
npotskeHHbIX PpparmentoB JIHK. IIporpamma «I'eHom uenoBekay.

brnortunr no Caysephy.

['uOpunn3anyst HyKJI€MHOBBIX KHCIOT C 30HAaMU Ha TBEPJOM HOCHUTEIIE.
Koncrpyuposanue rubpuaasix Monekyn JJHK pectprkra3Ho-TurazHbeIM METOAOM.
MeTop! TOBBIICHHS BbIX0Oa peKoMOMHAHTHBIX MoJiekys JJHK.

Konctpynposanue rubpuaasix Mosiekyn JJHK KoHHEKTOpHBIM METO/I0M.
Koncrpynposanue rubpuaasix mojiekyn JJHK ¢ momorsio auHKepoB.

Briienenue mua3Mua METOJI0M YIbTPalleHTpU(PYTUPOBAHUS B IPAJUEHTE MIIOTHOCTH
B IIPUCYTCTBUH UHTEPKAISATOPA.

Brraenenue mia3mMu METOIOM LIENOYHON IKCTPAKIUH.

MeTo/b1 BBeIeHUS TUIa3MUJL B OaKTepHaIbHBIE KIETKH.

KoHTponb perumkanuy miasmMuj 1 sSiBIEHUE HECOBMECTUMOCTH.

HckyccTBEeHHBIE TUIa3MHUIHBIE BEKTOPBI.

BexTopHbie cucTembl Ha ocHOBe OakTeprodara A.

[TosryueHue TpaHCT€HHBIX PACTEHUH.

BekropHbie cucTeMbl A1l TpaHC(POPMAIIUHU KJIETOK KUBOTHBIX.

[Tpouecc MHPUIMPOBAHUS PACTUTENBHBIX KJIETOK Ti-I1a3MuaaMu

[Ipu cnave sk3ameHa, CTYJEHT MOJIy4YaeT TPH BOMPOCa U3 MEePEeyHs, IPUBEIECHHOTO BBIIIIE.

Bpemst moAroToBKH CTyI€HTa K YCTHOMY OTBETY Ha BOMPOCHI - 10 30 MUH.

4. Meroan4yecKkue MaTepHaJIbl JJIs ONpeaesieHUs] MPOUEAYP OLEHUBAHHWS 3HAHUIA,

YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.
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[IpoMexyTouHass arTecTalus MO TUCHUIUIMHE TPOBOIAUTCS B COOTBETCTBHH C
tpedoBanussmu CTIT CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeaeHUs 3a4€TOB U
HK3aMEHOB.

[To nucuuIUIMHE TPOMEXKYTOUYHASI ATTECTAIHS TPOBOIUTCS B (hopMe 3K3aMeHa.

Illkana ouneHuBaHus OauibHAs (COTIMYHOY», «XOPOIIO», «YAOBICTBOPUTEIHHOY,
«HEYIIOBIICTBOPUTEIHHOY).
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