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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B51.B.0B.05.01 TleHeTu4ecKkas MHXeHepusa n 6node3onacHOCTb

1. Koo u» HaumMeHOBaHMe HanpaBlieHUs NOArOTOBKMU: 06.03.01 buonorus

2. Mpodunnb NoAroToBKM: [eHeTHKa

3. KBanudukauma BbINyCKHUKA: bakanasp

4. dopma obyyeHusn: oYHas

5. Kacheppa, oTBevalowlas 3a peanusauuio AUCLUNIINHbBI: reHeTUKK, LIUTOIOormu

1 DMouHXeHepum

6. CocTtaBMTENM NPOrpaMmmbi: CblpomsaTHukoB M.1O., K.6.H., OOLL.

7. PekomeHpgoBaHa: HMC meanko-6uonormndeckoro dakynetera 23 nioHsa 2021, npotokon Ne 5

8. YuebHbIn roa: _2024-2025 CemecTtp(bl)/TpumecTp(bl): _ 8




9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llenisimu oceoeHusi y4ebHoOU OucuyurniuHbl S6MAsSHMcs: obecnevyeHne TeopeTU4ecKom
NMOAroToBKM GakanaBpOB K CUCTEMHOMY BOCMPUSTUIO MOMEKYNSAPHO-OMoNormyecknx MeTonos
nccnenoBaHnsi B COBpeMEHHON Gronornn, oBnageHno obyvaowmMmmncs npakTM4eCcKMx HaBbIKOB
nabopaTtopHon paboTbl, HeOOXO0AMMBbIX 4Ns NocneayLwen npodeccnoHanbHON AEATENbHOCTMU.

3adayu y4yebHoU OuCyUMNUHBI:

O3HaKkoMIneHue 6akanaBpOB C OCHOBHbIMW KnacTepaMyn TEOPETUYECKUX 3HAHWUN reHEeTUYECKON
WHXEHepun, a Takke C Hanbonee akTyarnbHbIMW U NEPCNEKTUBHBIMA MeTo4amMu UCCnenoBaHNS
B 3TOW obnacTu.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

YyebHas aucuunnuHa «lFeHeTnyeckas uHXeHepua n 6Guobes3onacHOCTb» OTHOCUTCS K
BapuatmBHon 4Yactu brioka 1 «[OucumnnuHbel (Mogynu)» ®defepanbHOro rocygapCTBEHHOro
obpasoBaTenbHOro craHgapTa Bbiclero obpasoBaHus Mo HanpaeneHuto nogrotoekn 06.03.01
Buonorus.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNUHe/MoAynio (3HaAHUSA, YMEHuUS,
HaBblKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi 06pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kon HaseaHwne Kopa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuun
MK-2 | CnocobeH nposogutb | lMK-2.1 | MnanvpyeT  oTAenbHble | 3HaTb: TeopeTn4eckme OCHOBBbI
oTaenbHble BUabI cragum nccnenoBaHus | reHETUYECKOW MHXXEHepUn
nccnegoBaHun B npu Hanuumm  obuiero
pamkax nnaHa paboTbl YMeTb: NPUMEHNATH MOSNYyYEHHbIE 3HAHUS
NnocTaBfeHHbIX 3agay AN MNoucka  pelueHus  MpaKTUYecKmX
no CTaHOapTHbIM 3apay B obnactu reHeTN4ecKom
MeToaMKam WHXeHepun
Bnagetb: HaBbIKaMK npoBeaeHus
OTAENbHbIX BWMAOB WCCMEAOBaHUM MO
CTaHAapTHbIM MeTogUKaM
MK-4 | CnocobeH npoBoauTb | MK-4.6 | BoinonHsieT paboTbl no | 3HaTb: O MoOCnegHUX AOCTUXKEHUSX B
Hay4Hble reHOTUNMMPOBAaHMUIO y | obnactn NPUMEHeHNs UMELLINXCS
nccnepoBaHus B pPasnU4YHbIX OPraHM3MOB | 3HaHMI O reHoMe BakTepun
obnactm reHeTukn C Ona uenem cenekumm wu
NpMMeHeHneMm MeauUMHbI YMeTb:  MCMNOMb30BaTb  COBPEMEHHbIE
COBPEMEHHBIX MOJEKYNSIPHO-reHeTU4EeCKMe MeToAbl
MeToO0B n N3y4eHNst CTPYKTYpPbl 1 (PYHKLMI reHoma
obopynoBaHusi no
aKTyarnbHON Bnagetb: TeopeTMyecKMMM 3HaHUSMU O
npobneme reHome GakTepui

12. O6bemM gucuUnNnMHbI B 3a4eTHbIX eanHuuax/yac. — 8/108.

dJopma npome)KyTquoﬁ aTTecTauumn 3avet




13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKocTb

Bupg yuebHow paboTbl Bcero Mo cemecTpam

8 cemecTpa

AyauUTOpHbIE 3aHATUS

40 40

neKkumm

20 32

B TOM 4ucne: npakTn4yeckne

nabopartopHble

20 16

CamocTtoaTtenbHas pabota

68 68

B TOM Yucne: kypcosas pabora (NpoekT)

dopma NpomMexyTo4HOM aTTecTaLmm
(ak3ameH — 364ac.)

WNToro:

108

108

13.1. CopepxaHme QUCLUMIUHDI

Ne n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxaHue pasgena guCuunivHbl

Peanusauuns
pasgena
ONCUMNIUHBI C
NMOMOLLIbIO
OHManH-Kypca,
QYMK*

1. NNekumn

11

leHHas UHXeHepus:
npeameT, Lenv 1 3agadu.

WcTopuueckne NPeAnoCbISKM " OCHOBHbIE
OOCTWKEHWs, npegonpefenuBlune BO3HUKHOBEHUE U
ObiCTpoe pa3BuUTUE TEeHHOW WHXeHepun. OCHOBHbIE
NPUHUMMBLI, Ha  KOTOpbIX  Oasupyetcss  reHHo-
UHXeHepHas TexHomnorns. OCHOBHbIE 3Tanbl pasBuUTUA
reHHon mHxeHepun. CoBpemeHHas cTpaTerMs reHHowm
uHxeHepun. Cxema TUMNWYHOrO 3KCMEpUMEHTa Mo
MOMYyYEHNI0 U KNOHMPOBAHUIO  PEKOMOMHAHTHbIX
monekyn AHK. Wcnonb3oBaHne mMeTogonornv reHHom
WHXeHepun Npu peLleHnn 3agad pasnuyHbix obnacren
Guonoruu. ["eHHO-MHXeHepHas BvoTexHomnorus.
Mcnonb3oBaHue [OOCTMXKEHUN TFEHHOW WHXeHepun B
CenbckOM  xo3anctBe W MeguumHe. [MpoGnembl
6esonacHocTn npu paboTte ¢ pekombuHaHTHbIMKM OHK
W NpU CO30aHUN TPAHCTEHHbIX OPraHN3MOoB. dTUYEcKne
nNpo6rieMbl KMTOHNPOBAHMWS XMBOTHBIX M YeNoBeKa.

1.2

depMeHTbI FreHHON
WHXEeHepumn

PecTpukumMoHHbIe 3HOOHYKNeasbl. Knaccudukauma wu
HOMeHkKnaTypa pecTpuKTas. CneundunyHocTb
pecTpuktas.  Mcnonb3oBaHWe  pecTpukTas  Aans
KOHCTPYUPOBaHWSA PEKOMOMHAHTHBIX MOJMEKyn in vitro.
CanTbl pecTpukuMmM Kak TreHeTUYecKne MapKepbl.
Mcnonb3oBaHve  pecTpuktas  ana  usmyeckoro
KapTupoBaHus, aHanmsa  nonumopdpuama  [OHK,
LWTaMMOcCneLndruyeckon xapakTepucTukm BUPYCOB WU
GakTepuii, naeHTUdUKaumm nnasmug. Micnonb3oBaHune
CalTOB pecTpUKUMM B KayecTBe TOYeK oTcyeTa npwu
cekBeHmnpoBaHmn. AHK- n PHK-nurasel cdoara T4. JHK-
nonumepasbl U3 pasnuyHbIX UCTOYHUKOB; UX CBONCTBA
n npumeHeHne. [OHK-nonumepasa | u3 E.coli.
OparmeHT KneHoBa [OHK-nonumepasbl | [OHK-
nonumepasa dara T4. TepmoctabunbHele [OHK-
nonuvepasbl. O6paTHble TpaHckpunTasbl  (PHK-
3aBUCUMbIE OHK-nonmmepasbl). Monu (A)-
nonumepasbl.  [1e30KCMpUOOHYyKNeasbl. Hykneasa
Bal31. PnboHykneasbl. PnboHykneasa H.
TepMmuHanbHas  4e30KCUHyKNneoTuaunTpaHcdepasa.
MonuvHykneoTuakuHasa cara T4. TepmuHasa dara A.
LLlenoyHble docdaTtasbl. Tononsomepassbi.

13

MeTogbl reHHON UHXEHEePUNn

14

BEKTopHaﬂ cucremMa

CTpoeHMe KNETOYHOW CTEHKU rpamMoTpuuaTesibHbIX




rpamoTpuLaTenbLHON
©akTtepun Escherichia coli.

baktepuin. Cdeponnactbl U KOMMETEHTHbIE KIETKN.
Mnasmvmnpga pSC101 — nepBasd BekTOpHas nnasmuaa.
Caorictea nnasmugbl ColE1 n BEKTOPOB Ha ee OCHOBE
(cepun BekTopoB pBR 1 pUC). BekTopbl BHeApeHUs u
BEKTOpPbl 3amelleHusi. Bektopbl Ha ocHoBe dhara
nambga. KocmugHble BekTopa. bubnuvotekn wn
SHUMKIONeaMn reHoB.

15 "eHHO-UHXeHepHas CTpoeHMe KINEeTOYHOW CTEHKU TIpammnonoXuTENbHbIX
cuctema Gaktepui. Mogenu TpaHchopMauum KOMMETEHTHbIX
rPamMnonNoXUTENbHbIX knetok B. subtilis. MpupogHas amnnudukauns reHoB
bakTepun poga Bacillus. rPamnonoOXUTENbHbIX bakTepuin. CeovictBa

WHTErpaTuUBHbIX BEKTOPOB rpamMnonoXnTeneHbIX
BakTepun.

1.6 KnoHupoBaHue CxogctBa M pasnuMuua  TPaAHCKPUMLMOHHOMO U
3yKapOTMYECKNX FEHOB B TPaHCMSILMOHHOIO annapaTta NpoKapuoT M 3yKapwuorT.
KrneTKax MpoKapuor. dakTopsl, obecneunBatolime npaBuUIbHYO

TPaHCNAUMIO  3YKapUMOTUYECKMX TEHOB B  KieTkax
NpoKapuoT.
2. MpakTuyeckune 3aHATUA
2.1
2.2
3. llTabopaTopHble 3aHATUA

3.1 "eHHada nHxeHepus:
npegMeT, uenu v 3agayu.

3.2 DepMeHTbI FTEHHON
WHXeHepun

3.3 MeToabl reHHON nHxeHepun | OpraHvsaumsi 1 NpuHUKUMNBLI paboTbl B MOSEKYNAPHO-

Guonornyeckue nabopatopum ans GUOMeEAMLMHCKMX
nccnegoBaHum.

MpurotoBneHne pacTBOPOB ANd  BblAeneHuss w
aHanm3a HyKNnemHoBbIX KUCIOT

Bbiaenexdne OHK

Anektpodopes AHK n PHK

BbigenexHne PHK

MpoBepeHne obpaTHoOM TpaHcKpunuuu ¢ onuro-(dt)
npanmepamm

[MocTaHoBKa NonvMmepasHon LenHom peakuum
Anekrpoanntouunsa OHK 13 rena

XvmMundeckas annoums

JlurmpoBaHve BblAeneHHOro dparmMeHTa B BEKTOpP
pAL2-T

MonyyeHne XxMmMmyeckn KOMMNETEHTHbIX KNeTok E. coli.
TpaHcdopmaums baktepuii E. coli TennoBbiM LLOKOM
Anektponopauusa 6akrepui

CKpuHWHr  TpaHcdopmaHToB ¢ nomowbio [LUP ¢
KOMNOHWM

Beno-ronyboi CKpUHUHT TpaHCOPMaHTOB
BbiaenexHne nnasmungHon OHK

CekBeHUpoOBaHWe hparMeHTa B nrna3muge
Bepudmkaums CEKBEHMPOBAHHOM
nocrnegoBaTeNnbHOCTH

34 BekTopHasa cuctema

rpamoTpuLaTesibHON
6akTepun Escherichia coli.

"eHHO-VHXeHepHas
cuctema
rPamMnosIOXUTENbHbIX
bakTtepuit poga Bacillus.

KnoHupoBaHue
3YKapnoTMYECKUX reHOB B
KneTKax MpoKapuor.




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTUI (KONIMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosATenbHas
n/n | (pasgena) gucumnnuHel | Jlekuun MpakTuyeckme | JlabopaTtopHble pa6oTa Bcero
1 "eHHas uHXxeHepws: 4 0 2 6
npegMeT, uenu v 3aagayu.
2 PepmeHTbI FeHHOM 6 0 30 36
UHXeHepun
3 MeToabl reHHon 0 20 20 40
WHXeHepun
BektopHasa cuctema
4 | rpamoTpuLaTENbHON 4 0 6 10
OakTepun Escherichia coli.
eHHO-NHXeHepHasd
5 | cuctema 4 0 6 10
rPaMnoNOXUTENbHBLIX
OakTepuin poga Bacillus.
KnoHupoBaHue
6 | 3aykapnmoTMYEeCKNX reHoB B 2 0 4 6
KrneTKax MpoKapuor.
UToro: 20 20 68 108

14. MeTtoamnyeckme yKasaHuMA Ansa oOy4alWMUXCA NO OCBOEHUIO AUCLMNIUHBLI. Bugbl
y4yebHon paboTbl 1 NocneaoBaTeNibHOCTb UX BbINOSTHEHUS:

- ayguTopHas: nekuuu, nabopaTopHble 3aHATUS — MoCelleHne B COOTBETCTBUM C y4ebHbIM
pacnucaHvuem;

- camocTosiTenbHasa paboTa: nsyvyeHme TeopeTU4EeCKoro MaTepmansl 4nNs caayun 3adveTa;

[MpoxoxaeHne NPoOMeEXYTOHYHOW aTTecTaunm — 3a4ver.

OucumnnuHa peanuayeTcs ¢ NpUMeHeHNEM OUCTaHLUMOHHbIX TEXHOMOMNNA.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLMNIIUHDI

a) ocHOBHas nutepartypa:

Ne n/n McTouHnK
1 WenkyHoB C. H. leHeTuyeckas wuHxeHepusa / C. H. WenkyHoB. — HoBocubupck: Cubupckoe
yHUBepcuTeTckoe msgatenbctso, 2017. — 514 c.

0) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK
Pbi64mH B.H. OcHoBbl reHeTnyeckomn uHxeHepumn / B.H. PbibuuH. - CI6 : U3sgaTtenbcteo CIM6ITY,
1
2002. — 522 c.
2 MaHuaTtuc T. MeToabl reHeTuyeckon nHxeHepumn. MonekynsapHoe krnoHuposaHue / T. MaHuatuc, 3.
Ppuy, x.Cambpyk. - M.: Mup, 1984. — 480 c.
3 Kyuyk H.B. leHeTnueckasa nHxeHepus solclunx pacteHun / H.B. Kyuyk. -Kues: HaykoBa gymka, 1997.

-152 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omunaneHble pecypcbl MUHTEPHET)™:
Ne n/n Pecypc
1 OneKTPOHHbIN kaTanor HayuHon 6ubnuoTtekn BopoHexckoro rocyaapcTBEHHOro yH1BepcuTeTa. —
http:// www.lib.vsu.ru
2 OneKTPOHHbIN yHUBEpcUTET - https://edu.vsu.ru

16. MepeyeHb y4eOHO-MeTOaNYECKOro obecneyvyeHns ANs CaMOCTOATENIbHOW PaboThbl

Ne n/n McToYHMK

1




17. OOpasoBaTesfibHble TEXHONIOrMK, MUCNOfib3yeMble Npu peanusauum Yy4ebHOWM
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oGy4eHue):

OneKTpoHHbIN YHMBepcuTeT (https://edu.vsu.ru).

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayguTtopust (NS NpoBedeHUs 3aHATUMA NEKUMOHHOro M cemMuHapckoro Tuna, |394018, r. BopoHex,
rpynnoBbIX " MHAOnBMAYarbHbIX KOHCYnbTaLuin, TekyLlero KOHTpONS): (nrowaab
cneumanuanpoBaHHas mebenb, NpoeKkTop, HOYTOYK C BO3MOXHOCTbLIO MOAKITKYEHNS K CeTU |YHuBepcuTeTckas, 4.1,
«MHTepHeT», 3KpaH HaCTEHHbIN, HOYTOYK C BO3MOXHOCTbIO MOAKMYEeHUs K ceTu nom.1, aya. 187
«MHTepHeT», Wkad € BbITSKHBIM YCTPOMCTBOM Maribii, MUKPOCKOMbI, MUKPOLLEHTPUAYra,
amnnudukaTop, 403aTopbl, Kamepa AN rOpu3oHTanbHOro anekTpodopesa, LeHTpudyra,
TepmocTat

WinPro 8, OfficeSTD, Kaspersky Endpoint Security

MNomelleHne ansa [KomnbloTepHbI  Knacc:  cneumanuavpoBaHHas  Mebensb, (394018, r. BopoHex,
CaMOCTOSATENbHON  |KOMMNbIOTEPHAA TexHWKa (KOMMbHOTEpPbl, MPUHTEP, CKaHep) C [nnowagb YHuBepcuteTckas,
paboThbl BO3MOXXHOCTbIO NOAKMNOYEHMS K ceTn "MIHTepHeT" a.1, nom. |, ayn. 40/3
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security

KoMnbloTepHbIN  Knacc:  cneumanuavpoBaHHast  Mebenb, (394018, r. BopoHex,
KOMMNbIOTEPHAA TexHWKa (KOMMbHOTEpPbI, MPUHTEP, CKaHep) C [nnowiagb YHMBepcuTeTcKas,

BO3MOXXHOCTbIO NOAKIH0YEHUS K ceTn "MIHTepHeT" a.1, nom. I, aya. 40/5
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
KomnbloTepHbI  Knacc:  cneuvanuanpoBaHHas  mebenb, (394018, r. BopoHex,
KOMMNbIOTEPHAA TexHWKa (KOMMbIOTEPLI, MPUHTEP, CKaHep) C [nnowagb YHuMBepcuTeTcKas,
BO3MOXXHOCTbIO NOAKIH0YEHUS K ceTn "MIHTepHeT" a.1, nom. |, ayg. 67
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint
Security
MNomeleHuns ans [HoyTOyK, MpoeKkTop 394018, r. BopoHex,
XpaHeHus " nnowagabe YHUBepcuTeTcKas,
npouIakTU4ecKoro a.1, nom. |, aya. 184a
obcnyxnBaHus
y4ebHoro
06opynoBaHus

19. OueHou4HbIe cpeacTBa ANs NPoOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmmncss ydebGHOro maTepuana onpepensietcs
coep)xaHMeM crneayLmx pasgenoB AUCLUMNNHBI:

NuaukaTop(bl)
Ne HavmeHoBaHWe pasfgena ancunniuHbl KomneTeH
OOCTWDKEHNS OueHouHble cpeacTBa
n/n (moayns) uuns(un)
KOMMeTeHL MM
1 "eHHas uHXxeHepwsa: NnpegMeT, Luenm un AK-2 AK-2 1
3agauu.
5 PepMeHTbI FeHHOW UHXeHepun nK-2 MK-2.1
3 MeToabl reHHON UHXeHepun MK-2 MK-2.1 MoaKTUYeckue 3anaHms
' MK-4 MK-4.6 P A
BekTopHas cuctema MK-2 MK-2.1
4. | rpamoTpuLaTenbHON
OakTepun Escherichia coli.
"eHHO-MHXeHepHasa cuctema nK-2 MK-2.1
rpaMnonoXnTenbHbIX BakTepui



https://edu.vsu.ru/

MuaukaTtop(bl)
OOCTWKEHNS OueHouHble cpeacTa
KOMMNeTeHLnn

Ne HanmeHoBaHue pasgena guCuunImHbI KomneTeH
n/n (mopyns) ums(n)

poaa Bacillus.
KrnoHrnpoBaHne aykapuoTUYECKUX FEHOB nK-2 MK-2.1
B KIeTKax NpoKapuoT.
lMpomexyTouyHasi aTTecTauus
dopma KOHTpons — 3ayeT

KM

20. TunoBble OLEHOYHbIe CcpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKyWwMin KOHTPOIb YCNeBaeMoCcTu

KoHTponb ycneBaemocT Nno AUCLMMNIMHE OCYLLECTBNSIETCS C MOMOLLbIO CreayHLLMX OLEHOYHbIX
CcpeacTB: NPaKTUYECKMX 3adaHui

Mpumep npakTUyYeCKOro 3agaHus.

Tema: llurnpoBaHue BblgeneHHoro dpparmeHTa B BeKTop pAL2-T

1. MpomnsBecTn o4NCTKY cBexenpurotosneHHoro MNUP-npoaykTa ¢ NOMOLLb0 KONTOHOYHbIX
HaGopoe ans BbigeneHms OHK n3 peakumoHHbIX cmecen nnu nytem oeHONbHOM SKCTPaKUmm ¢
nocnegylowum nepeocaxgeHmem 3TaHomnom.

2. B ctepunbHon npobupke Ha 0,2 MmN NPUroToBUTbL PEAKLMOHHYK CMECh, CMELUMBAsi peareHThbl B
nopsigke, ykazaHHom Hmke. O6beEm peakumm 10 Mkn:

KoMnoHeHT CraHpapTHas peakuuns
CtepunbHas Boga no 10 mkn
5X Quick ligation 6ycep 2 MKn
PAL2-T Bektop (50 Hr/mkn) 1 MKn
MuP-npoaykr (100-1000 Hr) X Mkr*
Quick-TA T4 OHK nurasa 1 MKkn

*X MK — 06BbEM paccunTbiBAeTCS B NepecyYETe Ha Maccy, yka3aHHy B CKOOKax

3. MNepemeluaTb KOMMNOHEHTbI PpeakumMn MSArkum nuneTupoBaHueMm, cOpocuTb Kannm co CTEHOK
NPOBUPKM NyTEM MMMYINBCHOrO OTKPYYMBaHUS.

4. NHKyOMpoBaTb CMeCb Npu KOMHATHOM Temnepatype B TedeHne 10-15 MUHyT.
5. 3amopoaunTb cmech Ha -20°C nocne OKOHYaHUSA peakunm.

20.2. NpomexyTo4yHas atTrecTayms

MpomexyTouyHasi aTTecTauusi Mo AUCUMIIIMHE OCYLLEeCTBISIETCH C MOMOLLbI  CreayoLmx
OLIEHOYHBIX CPeaCTB:

[MpUMepHbIA CNUCOK BONPOCOB K 3a4eTy

1. Copmynupyinte OCHOBHble 3Tanbl TUMUYHOTO 3JKCMEPUMEHTA MO MONYYEHUID W
KNOHMPOBaHMIO peKoMBMHaHTHbIX Monekyn AHK.

2. Onnwute MeToadbl Cenekuum KrOHOB, CoAepXalux BCTaBKy HY)XHOM AnvHbl. Bugbl
CeneKkTUBHbIX MapKepoB AN cenekunmn, NPUHUUNbBI UX UCMoNb30BaHUA.

3. Ykaxute Ase dhepmMeHTaTUBHbIE aKTUBHOCTU, KOTOpbiIMK obnagatoT RM-cuctemsbl, n aBe
OCHOBHbIE€ (DYHKLNKN, KOTOPLIE OHM BLINOJTHAIOT B KIETKax baktepun.

5. YKaxnte npuduHbl NPOSABNEHUS MPUPOAHON amnnudukaumm reHoB B KNeTKax
rpamMnonoXnTenbHbIX GakTepun.

6. YKaxute npuHUunuanbHble OTNUYMA NPU CO34aHUU U KITOHUPOBAHUN MOJSEKYNSAPHbIX
BEKTOPOB 4151 rpaMoTpuLaTENbHbIX M rPaMMoNoXUTENbHbIX 6akTepui.

7. Kakne npoueccbl YHKUMOHUPOBAHUA GakTepuanbHbIX KAETOK M3y4alT C MOMOLLbIO

FEHHO-UHXXEHEPHbIX CUCTEM MPaMMONIOKUTENBbHbIX BakTepuin?



8. YKaxunte Bce MeToabl NasMuaHon TpaHcopmaumm KIeTok Npokapumor.

9. YKaxute ycrnosusi, rnpuv KOTOPbIX BO3MOXHA 3KCMPECCUS YYXXEepPOAHbIX T[eHOB B
kneTtkax E.coli.

10. Kakme dpaktopbl obecneumBaloT  NPaBWIIbHYKD  3KCMPECCUIO  KIOHUPOBAHHbIX
3yKapMOTUYECKNX rEHOB B KneTkax bakrtepun.

11. HapwucyiTte cxemy crny4yarHOro BBeeHUs NIMHKEPHOW MOMEKYIbl B MOMEKYSy KOrbLiEeBOM
nnasmunaHon OHK.

12. Onpegenute ¢akTopbl, MO3BOMMUBLLME YCMNELIHO KOHCTPYMPOBaTb LUTAMMBbI-NPOAYLIEHTbI
nepBUYHbIX METAabONMUTOB, TAKNUX KaKk aMUHOKUCNOTLI U BUTaMUHbLI, HA OCHoBe E.coli.

13. Cdhopmynunpynte OCHOBY METOOMYECKOro rnoaxoda KrOHUPOBAHUSA dyKapuoTUYECKUX
reHOB, UMEIOLLNX IK3OH-UHTPOHHYHO CTPYKTYPY.



