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1. Koa u HaumeHoBaHMe HanpaBneHus nogrotoBku: 06.03.01 buonorus
2. NMpodunb NnoAroToBKM:
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. ®dopma ob6y4eHus: oyHas

5. Kachegpa, oTBevarLwas 3a peanmsauuio gUCLUUNIUHbI: Kaeapa Grodusnkn n
BuoTexHonorum, GUoOXnMMun N PU3NONOTNN KNETKM

6. CoctaBuTenu nporpammbl: HakBacnHa MapuHa AnekcaHapoBHa, 4.0.H., goueHT, Xonsaska
MapwuHa NeHHagbeBHa, A.6.H., goueHT, PegopuH Omutpun Hukonaesuy, K.6.H., AOUEHT

7. PekomeHaoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONOrnyeckoro dakynbteta
29.05.2023 r., npoTokon Ne 4

8. YuebHbIn roa: 2025-2026 CewmecTp(bl)/TpumecTp(bl): 5, 6



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbro yyebHoOU QucyunnuHbl S8/155€mcsi:

OCBOEHME COBPEMEHHbIX NpeacTaBneHnin 06 OCHOBHbIX HanpaBneHUAX BUOTEXHONOrMK
(MUKpPOBHOM BUOTEXHONOMNKN, UHXEHEPHON SH3UMOSOTNN, FEHETUYECKON NHXEHEPUU, KNETOYHOM
NHXXEHepUn), Ux 3agadax, Metogax, AOCTVXKEHNAX, Npobnemax, NnepcnekTuBax pasBuTums.

3adayu y4yebHoU OuCUUMNIUHBI:

- U3Y4YUTb OCHOBbI COBPEMEHHOr0 BGUOTEXHONOMMYECKOrOo NPOU3BOACTBA XO3ANCTBEHHO
LeHHbIX MPOAYKTOB, UCMOMb3yeMbIX B MeQULMHE, NPOMbILLSIEHHOCTU, CENTbCKOM XO3SNCTBE;

- U3yYUTb OCHOBbI TEXHOSOrMM MOMYy4YEHUS U OCHOBHbIE HarnpaBfeHUs UCNOSb30BaHMWSA
hepMEHTHbIX NpenapaToB B MeauLMHe U OTpacrsx Hapo4HOro XO35MCTBa;

- U3yYnTb TEOpeTU4eCcKne OCHOBbl U METOObl FEHETUYECKON M KIMETOYHOW WHXEHepuw,
nossonstLwue nony4atb U UCNOMNb30BaTb rEHETUYECKM TPAHCHOPMUPOBAHHbIE Bronornyeckne
00BbeKThI.

10. MecTto yye6HOM AucuunnuHbl B cTpykTtype OOI: aucumnnuHa otHocuTcA K bnoky 1.
O6sa3aTenbHas YacTb.

[na ocBOeHWst AMCUMNANHBI CTYAEHTbl AOMKHbI 3HAaTb CTPYKTYPHO-(OYHKLMOHANbHbIE CBOMCTBA
onononumepoB  (HYKNEMHOBLIX  KUCMOT, ©enkoB, nMNMOoB, YrNEBOAOB); CTPYKTYpPHO-
OYHKUMOHANbHYIO OpraHM3aumio  NMPOKapMOTUYECKMX U 3YKapUOTMYECKMX KNeTOK W UX
KOMMOHEHTOB, BUPYCOB; MNPUHUMMNbI  (PUNKO-XUMUYECKMX METOLAOB aHanm3a COCTOSIHUS
duocuctem.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/Moaynio (3HaHUA, YMeEHUA,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMM OCBOEHUsi 06pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun

OlK- | CnocobeH OlK- | UcnonbayeT 3HaTb: TeopeTMyeckme OCHOBbl  MUKPOBHON
5 NPUMEHSTb B 5.1 NPUHLUMMBI B6uotexHonornm (ctagum BUOTEXHONOMMYECKOro
npodeccroHanbHom COBpPEMEHHOM NPOU3BOACTBA; XapaKTepUCTUKY MpOOYLEHTOB,
AesaTensHoCTH BuoTexHomnoruu, TpeboBaHMA K HUM U MEeTOAbl MX MOArOTOBKM U
COBpPEMEHHbIE MONEKYNsiPHOM nogbopa Ans  KyNnbTUBMPOBaHWUS;  OCHOBbI
npeacrtaeneHns o6 BruomeanLmHbI, KyNbTUBMPOBaHUS NpoAYLIEHTOB;
OCHOBax npuembl Knaccmukaumio 1M YyCTPOMCTBO OMOpeakTopoB:
BuoTEXHONOrMYecKk reHeTn4ecKon OCHOBbl TEXHOMOrMWM MOMYYEHUS NEPBUYHBLIX WU
X 1 BUOMeaNLIMHCKMX WHXXEHePWW, OCHOBbI | BTOPUYHbIX MeTabonnMToB Ha npumepe 6enkos,
NpPOW3BOACTB, HaHOOMOTEXHOMNOIMM | aMUHOKUCIOT,  BUTaMUHOB,  aHTMOWOTUKOB),
FEHHON WHXeHepwuy, , MOJIEKYNSIPHOIO | OCHOBbI UHXEHEPHOW 3H3Mmonornn (OCHOBBI
HaHOBOMOTeXHOMOorMM MOAEenMpoBaHus TEXHOMNOrMN nony4yeHns pepmeHToB, MeToabl KX
, MOMEKynsapHOro ans peweHns | MMMOGMNU3aumMm, CBOWMCTBA W MPUMEHeHue
MogenupoBaHus NpaKTU4YecKmX MMMOBUNN30BaHHbIX PEPMEHTOB), FEHETUYECKON
3agau. N KIETOYHOW MWHXeHepun (OCHOBHblE dTanbl
TEHHO-UHXXEHEPHbIX  MPOEKTOB W MeToApl
reHeTN4YeCcKon WHXeHepuu, HanpaBneHus
MpPaKTU4YeCcKoro NPYMEHEeHN " pUCKU
MCMonNb30BaHuWs reHeTU4eCcKm
TpaHCcOpPMMUPOBaHHbIX BGuonornyecknx
OObEeKTOB; OCHOBHble MeTOAbl MOMy4YeHUs U
HanpaBneHWsl NpPaKTUYeCKoro MCMob30BaHKsA

N30MMPOBaHHbIX KINETOK W TKaHeW pacTeHuH;
TEXHOMOrMN KyrnbTUBMPOBAHUS W HanpasrieHus
MPaKTUYECKOrO MPUMEHEHUSA XKMBOTHBIX KIETOK;
OCHOBHbIE [OCTWXEHUSA 1 npobnembl B obnacTtu
reHeTU4eCcKon " KIeTOYHON NHXeHepumn
PacTEHUN N XNBOTHbIX).

YMeTb: UCMOoNb30BaTb TEOPETUYECKME 3HAHUA MO
BGuoTexHonormm ans NPOEKTMPOBaHNSA
BMOTEXHONOMMYECKOTO  MPOLEcca,  OCHOBHbIX




cnocoboB co3gaHusa u ngeHtndmkauum NMMO.
Brnagetb (MMeTb  HaBbIk(M)): nogbopa U
noaroToBKm npoayueHTa ans
KyNbTUBMPOBAHUS, MOJNydeHUsI U BblgeNeHus
uenesoro MeTabonuta; nogbopa  meToda
uMMobunusaumm, Hocutens U  NpoBeaeHus
nMmMobunusaumm epmeHTa, uccrnefoBaHust ero
KaTanuTUYeCKMX N PrU3NKO-XMMMUYECKUX CBONCTB,
BbISIBITIEHUSI MOTEHLMAIbHbIX CalTOB CBA3bIBAHUS
C HOCUTENEM Ha MOBEPXHOCTU  MOIEKyn
depMeHTa; KyNnbTUBMPOBAHUST KyNbTYp KIETOK U
TKaHen PaCTEHUN N XXUBOTHbIX.

OrnK-

CnocobeH
NPUMEHSTb B
npodeccnoHansHon
JeaTenbHOCTU

COBpPEMEHHbIEe
npeacrtaeneHns o6
OCHOBaXx
ONOTEXHONOINYECKN
X 1 BromMeaNLIMHCKUX
Nnpou3BoacCTB.,
FEHHOW WHXeHepuu,
HaHOGMOTEXHOOrMmn
, MOINEKYNSAPHOro
MoOennpoBaHus

OrK-
5.2

OueHnBaeTt 7]
nporHosnpyeT
nepcnekTMBHOCTb
0bObekToB CcBOW
npodeccuoHansHon
JeaTenbHocTM  Ans
ONOTEXHONOTNYECKN
X Npou3BoaCTB,
aHanusumpyet
NnpaKTUYeCKyo
3Ha4YMMOCTb
npoayKkToB
OMOTEXHONOrMYECcKU
X "
OromMeguULIMHCKNX
NpOon3BOACTB.

3HaTb: TeopeTU4eckMe OCHOBbl  MUKPOBHOWM
6uoTexHonormn (ctagnm GUOTEXHOMNOIMYECKOrO
NMPOU3BOACTBA; XapaKTepPUCTUKY MpOaYLEHTOB,
TpeboBaHMsA K HUM U MeTOoAbl UX MOAFOTOBKM U
nogbopa  Ans  KyNbTUBMPOBaHWUS;  OCHOBbI
KyNbTUBMPOBaHUS NpPOAYLIEHTOB;
Knaccudukaumio n yCTpOMCTBO BMOpeakTopoB:
OCHOBbI TEXHOMOMMM MONYYEHUST MEPBUYHBLIX U
BTOPMYHBLIX MeTabONMTOB Ha npumepe OGenkos,
aMUHOKUCHOT, BUTAMUHOB,  aHTUOMOTUKOB),
OCHOBbl VH)XXEHEPHOW 3H3MMOJIOrMM  (OCHOBBI
TEXHOMOrMn nonyyeHnss GepmMeHToB, MeToadbl UX
mMMobmnusaumm, CBOWCTBA W NPUMEHEHKne
MMMOBUNN30BaHHbIX (PEPMEHTOB), FEHETUYECKON
WU KIETOYHOW MHXeHepun (OCHOBHble dTanbl

FEHHO-UHXKEHEPHbLIX  MPOEKTOB W MeToAbl
reHeTU4ecKo VHXXeHepuu, HanpasneHus
NpPaKTUYECcKoro npUMeHeHus " PUCKM
MCMonb3oBaHus reHeTU4Yecku
TPaHCHOPMMUPOBAHHbIX Guonornyecknx
0OBEKTOB; OCHOBHble METOAbl MOSyYEHUss U
HanpaBreHUst MPaKTUYeCcKoro MCrnosib3oBaHus

M30MIMPOBaHHbIX KNETOK W TKaHen pacTeHui;
TEXHOMOrMn KyrnbTUBMPOBAHUS W HanpasreHus
NPaKTUYECKOro MPUMEHEHUST XUBOTHbLIX KIETOK;
OCHOBHbIE [OCTWXEHUSA 1 npobnemsl B obnactu
reHeTnyeckomn " KNeTo4YHON NHXXeHepuun
pPacTEeHUN N XMUBOTHbIX).

YMeTb: MCMOMb30BaTb TEOPETMYECKNE 3HAHMS MO
omnoTexHonornu ans NPOEKTUPOBAHUSA
OMOTEXHONOMMYECKOTro  Mpouecca,  OCHOBHbIX
cnocoboB co3gaHusa u ngeHtndmkauum rMO.
Bnagetb (umeTb  HaBblk(M)): nogbopa wm
NOAroTOBKM npoayueHTa ongd
KyNnbTUBMPOBAHUSA, TMOMyYEeHUS W BblaeneHus
uenesoro MetabonuTta; nogbopa MeToaa
uMMobunusaumm, Hocutens W NpoBeOeHUus
nMMooOunusaumm epmeHTa, UCCrnefoBaHust ero
KaTanuTUYeCKUX N (PU3NKO-XMMUYECKUX CBONCTB,
BbISIBNEHNS NOTEHUNaNbHbIX CaiTOB CBSA3biBaHUSA
C HOCUTENEM Ha MOBEPXHOCTU  MOJEKyN
depMeHTa; KynbTUBMPOBAHUST KYNbTYP KIETOK U
TKaHEen PaCTEHUN N XXUBOTHbIX.

12. O6beM AuCcUUNNuHbI B 3a4eTHbIX eanHuuax/yac. — 7 3E /252 y

dopma NpomMexyTO4YHOMW aTTecTauum savem




13. TpyaoeMkocTb No BUAam y4eb6Hou paboTbl

TpynoemMkocTb
Bug yyebHoi paboTbl Bcero Mo cemecTpam
5 cemecTp 6 cemecTp
AyOouTOpPHbIE 3aHATUA 112 64 48
Jlekuumn 48 32 16
B TOM 4ymcne: MpakTnyeckune - - -
JlabopaTopHble 64 32 32
CamocTosaTenbHas paborta 140 80 60
B TOM Ymncne: KkypcoBas pabora (nNpoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn
(3k3ameH —  4ac.)
UToro: 252 144 108

13.1. CopepxaHue QUCLUMNIIUHDI

Peannsauus
pasgena
HaumeHoBaHuve pasgena OVCLUMMINHBI C
Ne n/n CopaepxaHve pasgena gUCLMNIUHDI
AVCLUMNITNHBI NMOMOLLbIO
OHManH-Kypca,
QYMK*
1. Jlekuum
11 OcHoBHbIe HanpaBneHus BruoTtexHonorus Kak Hayka. Hanpasnenus | https://edu.vsu.r
BuoTexHonornu B6uotexHonormn. 3agayn ©BuotexHomorun. Wctopus | u/courselview.p
BuoTexHonormun. hp?id=9747 —
OcHoBHble cragum 6uotexHonornyeckoro | YK «BgedeHue
npon3BOACTBA. Xapaktepuctuka npoAayLEHTOB. | 8
MeTtogpl oTtbopa M MOArOTOBKM MpOOYUEHTOB Ans | buomexHonoau
KyNbTUBMPOBaHUS. to» Ha
Jkonornyeckue acnekThbl NPOMbILUNIEHHOW | rnnamgopme
BuoTexHonornu. «ONIEeKMPOHHbIU
BrobesonacHoCTb 1 rocyaapCTBEHHbIW KOHTPOSb. yHuUsepcumem
Bry»
1.2 OcHoBbI MUKPOBHOM OcobeHHocTn perynsummM metabonuama B MUKpoOHow | https://edu.vsu.r
BuoTexHonornu KneTke. KynbeTuBnposaHue npoayueHToB. | u/course/view.p
Knaccudvkauus, npuHumunel JENCTBUSE U KOHCTpyKumn | hp?id=9747  —
GropeakTopoB. Mpobnemsl MacwTabupoBaHusa | YK «BeedeHue
npou3soacTea. [lepuogmnyeckme u©  HenpepbiBHbIE | 8
BuoTexHonornyeckme npoLeccol. ATtanbl BolaeneHms n | buomexHonoau
OYUCTKM LeneBsoro npoAyKTa. OcobeHHoCTH | Ho» Ha
KyNbTUBMPOBaHUS MUWKPOBHBIX, XMBOTHbIX n | nnamegopme
pacTuTenbHbIX Knetok. CneumanvManpoBaHHble TUMbl | «EKMPOHHbIU
BUOTEXHOIOTNYECKMX NPOW3BOACTB. MeTogbl | yHugepcumem
BblOENEHNs, OYUCTKM U  Mopgudpvkaumm uenesoro | BIY»
npogykTta. OCHOBbI TEXHONOTMM MUKPOBUOMNOrM4Yeckoro
npounsBoAcTBa  KOpMoBoM  Guomaccel.  OCHOBbI
TEXHOMNOrMM MPOU3BOACTBA NEPBUYHBIX MeTabonuToB
Ha npumepe amuHokncnot. OCHOBbI TEXHONOrmu
NPOM3BOACTBA NEPBUYHBbIX MeTabonnToB Ha npumMepe
BUTAMWHOB. TEeXHONorMs npou3BOACTBa BTOPUYHBIX
MeTabonMToB Ha NpUMepe aHTMBUOTMKOB.
1.3 BruounHgycTpus depmeHToB | OCHOBBI ~ TEXHOMOrMM  nonyveHus  pepmeHTHbIX | https://edu.vsu.r
npenapaTtoB. O6nactu npumeHeHus depMeHTHbIX | u/course/view.p
npenapaTos. NHxxeHepHas aH3umonorus. | hp?id=9747 -

MMmmobunusauns epMeHTOB — LieHTparbHbIA MeToz
WHXEHepHOW 3H3uMMonoruu. Metoasl Mmmobunusauum
depmeHTOB. Katanutuyeckne n pusmko-xumudeckmne
CcBOMCTBaA UMMOBUNN30BaHHbIX hepMeHTOB.
CtabunnbHOCTb  MMMOOUIIM3OBAHHbLIX  (PEPMEHTOB.
Mcnonb3oBaHne MMMOOUIN3OBAHHbIX (PEepMEHTOB B
mMeauumHe n NPOMBILLMIEHHOCTMW. Mpobnemsbl
nmmobununsaumm KNeTokK MUWKPOOPraHU3moB.

3YK «BsedeHue
8
6uomexHosoau
0» Ha
nnamgpopme
«Or1eKMpPOHHbIU
yHusepcumem
Blr'y»




BuoceHcopsb!. MpuMmeHeHMe  MMMOGUNN30BAHHbBIX
$EepPMEHTOB B NPOMbILLIEHHOCTN U MEAULVHE.

1.4. OCHOBbI reHeTNYECKON OcHOBHble 3Tanbl  FEeHHO-UHXEHepPHbIX MpoekToB. | https://edu.vsu.r

WHXeHepun PepmeHThI, NpYMeHsAeMble B reHeTnyeckom | u/courselview.p

UHXeHepun. MeTtogbl nonydyeHuss reHoB. Metogbl | hp?id=9747 -
nonyyeHusi PEKOMBUHAHTHbIX MorieKyn OHK. | YK «BsedeHue
KoHcTpyupoBaHMe BeKTOpHbIX Monekyn. BsegeHwve | 6
pekoMBUHaHTHbIX Monekyn [HK B kneTkun peuunueHTa. | buomexHonoau
WaoeHTudukaums KNeTOoK, cogepxalmx | o» Ha
pekomMbuHaHTHble Monekynbl  OHK.  Ontumusauus | nnamgopme
aKcnpeccun reHoB, KMOHUPOBAHHbIX B | «3/1€KMPOHHbIL
NPOKapMOTUYECKMX CUCTEMAX. TEeXHOMNOrMn co3aaHuns n | yHusepcumem
MCMONb30BaHNE TEHETUYECKM TPaHCHOPMUPOBAHHBLIX | BIY»
MUKPOOPraHn3MoB. eHeTnyeckas NHXeHepus
pacteHun. [lonydYeHne M nNpUMEHEHWe TpaHCreHHbIX
pacTeHun. eHeTnyeckn MoanMLMpPOBaHHbIE
pacTeHUsa M PUCKU UX UCNONb30BaHUA. eHeTuveckas
WHXEHEpUs1 XKMBOTHbIX. [lepeHOC reHOB B KMETKU
MITEKOMUTAOLLNX. MonyyeHne ©“  nNpUMeEHeHue
TPaHCIreHHbIX XUBOTHbIX. KrOHMpOBaHME >XUBOTHbIX.
MpOTUBOBMPYCHbIE  BaKUMHbI U UX MNPUMEHEHME.
[eHHas Tepanus u ee npumMmeHeHue. benkoBas
WHXEHEepWsi:  OCHOBHble  MOAXOAbl W METOoAbl,
NPYMEHEHNE.

15 OCHOBbI KIETOYHOW KneTtouHas mnHxeHepusi pacteHun. Victopusa passutua | https://edu.vsu.r

UHXeHepuun mMeToga KynbTypbl krnetok. OcHoBHble MeToapbl | u/course/view.p

nonyyYyeHnsi, KynbTUBMPOBaHWS W  ucnonb3oBaHue | hp?id=9747 -
KynbTyp KNEeToK, TKaHeW n npoTtonnacTtoB pacTeHun. | YK «BesedeHue
ComaTtnyeckaa rmbpuamsaums n e€ BO3MOXHOCTU. | 8
KneTouyHas uWHXeHepusi XMBOTHbIX, €e [OCTWxeHus, | buomexHonoau
npobnemsbl n nepcnekTuebl. MeToabl KyNbTUBUPOBAHUSA | t0» Ha
XWBOTHBIX KIETOK W HanpaBfeHUs UX MPaKTUYEeCcKoro | rniamgopme
NCNOonb30BaHNS. MonyyeHune | «31eKmMpoHHbIU
UMMYHOBMOTEXHOOMMYECKMX NPenapaToB C NOMOLbIO | yHU8epcumem
XKMBOTHbIX KNeToK. TeXHONnormm nony4yeHns CTBonoBbIX | BIY»
KNeTOoK U UX NPUMEHEHWE B MeAULMHE 1 Bronormu.

15 OcHoBbI BronHxeHepun KonuuyectBeHHble MeToabl: MUP-PB, rubpuamsauus. | « OcHogb!
OnpepeneHne HyKNeoTWOHOW MOCHeoBaTENbHOCTU: | BUOUHXEeHepuu»
cekBeHupoBaHue no Cenrepy, no Makcamy-I'mnbepty. | ,
AHann3 OCHOBHbIX MeTogoB GuomHxeHepun. MeToapl | https://edu.vsu.r
nonyyeHnss pekombuHaHTHbix Monekyn [OHK wu | u/course/view.p
MeXaHWU3Mbl X BBEOEHUS PEeKOMOMHaHTHbIX Monekyn | hp?id=6695 Ha
OHK B knetkm peuunuveHTta. MNpumenenne TUP ans | nnamgopme
naeHTUrKauMm TpaHCreHHbIX OpraHN3moB. «ANeKmMpOoHHbIL
Bubnuoteka OHK: npuHumn opraHusauum, nogxodbl K | yHUsepcumem
co3gaHuto.  bubnmnoteka reHoB: EST wun  STS- | BlY»
oubnuotekn. TpaHcreHbl. [eHeTU4eckun HokayT W
reHeTnyecknin HokgayH. Metoabl onpegeneHus TMO.
NDA, nup, rmépuaunsaums. Mcnonb3oBaHue
MUKPOYMMOBLIX TEXHONMOMMA Npu  naeHTudmkaumm
reHeTu4eckoro matepuvana. TexHONorMmM cosgaHust u
MCMNOMb30BaHNE TFEHETUYECKM TPaHCOPMUPOBAHHbIX
MUKPOOPraHN3moB. "eHeTu4eckas NHXeHepusi
pacteHuin. lMonyvyeHne M nNPUMEHEHWe TPaHCreHHbIX
pacTeHui. "eHeTuyeckn MoaAMdMLMPOBaHHbIE
pacTeHNsa U PUCKU UX UCNONb30BaHUA. [eHeTnyeckas
WHXeHepust  KMBOTHbIX. [lepcnekTvBbl  pas3BuUTUS
BMOUHXEHEepPUU: pearnbHOCTU 1 MUQbI.

2. lMpakTuyeckune 3aHAaATUA
3. NabopaTopHble 3aHATUSA
3.2 OcHoBbI MUKPOBHOM Mouck  mpogyueHTOB  uenesBoro  npogykra  u3 | https://edu.vsu.r

OunoTexHonornu

PasnnyHbIX TAaKCOHOMUYECKUX rpynn. MNonck romonoros

u/course/view.p



https://edu.vsu.ru/course/view.php?id=6695
https://edu.vsu.ru/course/view.php?id=6695
https://edu.vsu.ru/course/view.php?id=6695

uenesoro 6enka n ux npoayueHToB B 6ase OaHHbIX
NCBI. BbisaeneHue KOHCEpPBaTUBHbIX
nocrnegoBaTenbHOCTEN B 3agaHHom rpynne 6enkos.
OnpepgeneHne  BO3MOXHbIX M HexenaTernbHbIX
y4acTKoB ans HanpaBneHHoro MyTareHesa.
MoagrotoBka nuTaTenbHbIX cped B nabopaTopHbIX
ycnoBusix. TEXHONOrUs KynbTUBMPOBaAHUSA NPOAYLIEHTA
B MOBEPXHOCTHOW W rnybGuHHOW KynbType. [logcyeT
KneTok npoayueHta. OnpegeneHne 4yBCTBUTENBHOCTH
MUWKPOOPraHn3MOB K aHTUOMOTHKaM.

hp?id=9747 -
3YK «BsedeHue
8
6uomexHosoau
o» Ha
nnamghopme
«OreKmpoHHbIU
yHUsepcumem
Blry»

3.3 BrvounHgycTpusi dbepmeHTOB | BbisiBreHMe noTeHuuanbHbIX CanToOB CBA3biBaHWs ¢ | https://edu.vsu.r
HOCMTENEeM Ha MOBEPXHOCTM Monekyn depmeHTa. | u/course/view.p
OnpepgeneHne onTumarnbHOro pasmepa nop Hocutens | hp?id=9747 —
ana  mMmmobunusauum  depmeHTa.  Onpepenenuve | QYK «BgedeHue
NoTEeHUManbHbIX CanTOB ANs CO34aHusA S-S-MOCTUKOB | 8
c mornekynon cdepmeHTa. OnpeaeneHne nokanusauun | buomexHosoau
noTeHumnanbHbIX CanToB CBA3bIBAHUSA MOMEKYnbl | fo» Ha
depmMeHTa ¢ maTpuuen HOCUTENst MO OTHOLUEHMWIO K | riamghopme
aKTUBHOMY  LEeHTpy  3H3uma. Wmmobunusaums | «SrnekmpoHHbIl
depMeHTOB. VamepeHne kaTanuTU4eCcKkon akTUBHOCTW | yHUsepcumem
UMMOBUNN30BAHHbIX dhepmeHTOB. NamepeHune | BIY»
coaepXxaHus Gernka B MMMOBUNN30BaHHbIX
npenapatax metogom Jloypu. CpaBHEHUE aKTUBHOCTU
UMMODUNN30BaHHbIX  MpenapaTtoB B  MOAENbHbIX
peakTopax  MNEepuMoau4eckoro 1 HenpepbIiBHOIO
OeNCTBuS. Bnusxue MUKPOOKPY>KEHNS Ha
TemnepaTypHbIn, pH-onTumymbl, KMHeTn4yeckne
CBOWCTBA " cTabunbHOCTb depmeHTa.
Mmmobunnunsaums KneTok.

3.4 OCHOBbI reHeTn4Yeckon OcHOBHble 3Tanbl  FeHHO-UHXEHepHbIX npoekToB. | https://edu.vsu.r

UHXeHepuu PepmeHThI, npuMeHsiemble B reHeTnyeckom | u/courselview.p

UHXeHepun. MeToabl nonyyveHua reHoB. Metogbl | hp?id=9747 —
nonyyeHusi PEKOMBUHAHTHbIX MOIieKyrn OHK. | YK «BsedeHue
KoHcTpympoBaHne BeKTOPHbIX Monekyn. BeepgeHue | 8
pekoMBUHaHTHbIX Monekyn OHK B kneTku peuunueHTa. | 6uomexHonoau
NoeHTndukaums KMNETOK, coaepXxaiumx | ro» Ha
pekomMOuHaHTHble Monekynbl  OHK.  Ontumusauus | nnamgpopme
aKcnpeccun reHoB, KMOHUPOBAHHbIX B | «NI€KMPOHHBIL
NPOKapUOTUYECKMX CUCTEMAX. TEeXHOMOrMN co3aaHus n | yHugepcumem
NCMNOMb30BaHNE TeHeTUYeckn TpaHCAOPMUPOBaHHbIX | BIY»
MUKPOOPraHn3MoB. eHeTnyeckas NHXeHepus
pacteHuin. [lonyvyeHne M nNpPUMEHEeHWe TPaHCreHHbIX
pacTeHui. "eHeTuyeckn MoAMMLIMPOBaHHbIE
pacTeHus u pPUCKM UX UCMOMNb3oBaHus. [eHeTuveckas
WHXXEHEepUsi JKMBOTHbIX. [lepeHoC reHoB B KMETKU
mnekonutarowmx.  lonydyeHne 1 NpUMEHEHME
TPaHCTEHHBbIX XMBOTHbIX. KNOHMpOBaHME XWBOTHbIX.
lMpoTMBOBMPYCHbIE BaKUUHBI W WX MNPUMEHEHNE.
[eHHass Tepanus u ee npuMmeHeHune. benkoas
WHXEHEepWsi:  OCHOBHble  MOAXOAbI W MEeToAbl,
NPYMEHEHNE.

35 OCHOBBbI KNeTOYHOM KneTtoyHast nHxeHepusi pacteHunn. Vctopus passutua | https://edu.vsu.r

UHXeHepuu mMeToda KynbTypbl kneTok. OcHOBHble MeTodbl | u/courselview.p

nonyyYyeHnsi, KynbTMBMPOBaHWS W  uMcnonb3oBaHue | hp?id=9747 -

KynbTyp KNEeToK, TKaHen M NpoTOonnacToB pacTEeHUMN.
ComaTtnyeckasas rvbpuamsaumss m e€ BO3MOXHOCTW.
KnetouyHaa uWHXeHepusi XMBOTHbLIX, €e [OOCTWKEHUS,
npobnemsl n NnepcnekTusbl. MeToabl KynbTUBUPOBaHUS
XMBOTHbIX KMETOK W HanpaBfeHus1 UX NPakTU4YecKoro
NCMorb30BaHUS. Mony4yeHue
UMMYHOBNOTEXHOMNOIMYECKUX NpenapaToB C NOMOLLbIO
XMBOTHbIX KMETOK. TexHONornm nonyyeHns CTBONOBbIX
KNEeToK M UX NPUMEHeHne B MeanLnHe 1 bruonoruu.

3YK «BseodeHue
8
6uomexHornoau
0» Ha
nnamgpopme
«OreKmpoHHbIU
yHUsepcumem
Blry»




3.6 OcHoBbI BronHxeHepun AHanus OCHOBHbIX MEeToO0B orounnxeHepun. | « OCHo8bI
PecTtpukumoHHbin aHanu3 [JHK. BeigeneHvne reHomMHow | GuouHxeHepuu»
OHK 13 pactutenbHbiX W >KMBOTHbLIX OPraHuM3MmoB. | ,
OnekTpodopeTnyeckme uccnegoBaHms HyknemHoBbixX | https://edu.vsu.r
kncnot. MNprmeHeHne meTofa nonuMopduama AnuHHbI | u/course/view.p
PECTPUKLMNOHHBIX dparmeHTOB npu aHanunse | hp?id=6695 Ha
reHeTn4YecKoro poacTtea opraHvM3moB | rramagopme
KoHcTpyupoBaHue crneumpu4eckmx npammMepoB. | «Or1eKMpPOHHbIU
Kputepuun. lNopbop napameTpoB amnnudukaumm co | yHusepcumem
cneundunyHbIMK npanmMmepamu. MoctaHoBka | BIY»
kavyecTtBeHHon MNMLP.
MpmeHeHne nonuMepasHoM UenHOW peakuum ans
naeHTndmkaumm TpPaHCreHHbIX OpraHM3moB.
KonuuectBeHHa oueHka TMO B o6pasuax. AHanus
61oobbeKTOB Ha OCHOBE OHK-mapkepos.
CpaBHuTenbHas XapakTepucTuka TPaHCreHHbIX
OpraHnM3mMoB C MNPUMEHEHNEM  TEHETUYECKMX WU
BUOXMMUNYECKNX MAPKEPOB.
13.2. Tembl (pasaenbl) AUCUUNINHBI U BUAbI 3aHATUN
Bugbl 3aHaTUI (KONTM4ECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTtosaTenbHas
n/n | (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTtopHble paboTa Bcero
1 OcHOBHbIe HanpaBneHus 5 5 10 14
BroTexHoormm
5 OcCHOBbI MUKPOGHO 8 6 15 29
BroTexHonormu
3 BuonHpgycTpus 6 10 15 31
depmeHTOB
4 OcCHOBbI reHeTU4eckomn 10 6 20 36
NHXEeHepum
5 OCHOBbI KNETOYHOM 6 8 20 34
NHXEeHepum
6 OcHoBbI BroMHXeHepun 16 32 60 108
NToro: 48 64 140 252

14. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxcn 10 OCBOCHUI0 T CHMIIJIMHDI .

M3yueHne gucuunnuHel «BeBegeHne B OMOTEXHOMOrMIO» MpedycMaTpuBaeT YTEHME NEeKUMA, NpoBeaeHue
nabopaTopHbIX U MPAKTUYECKUX 3aHATUN U CaMOCTOATENbHYIO paboTy CTyAeHTOB. BbinonHeHue nabopaTtopHbIX
paboT 1 caMmocTosATeNbHasA paboTa OCYLLECTBIAOTCS C UCMONb30BAHMEM KOHCMEKTOB NEKLMI U y4eOHbIX nocobuii:
Xonseka M.I. MukpobHble GUOTEXHOMOIMKU: TEeopeTUdecknin 1M npakTudeckmin acnektol / M.I. XonsBka, M.A.
HaksacuHa, B.I". ApTioxoB; BopoHexckuii rocyaapcTBeHHbIN yHuBepcuteT. — BopoHex: Mspatensckun gom BIY,
2017. — 236 c.; Xonsieka M.T". MpakTMkym no GUOTEXHOMOMMN: MMMOOMIM3OBAHHbLIE BMOTEXHONOIMYECKME OO BEKTDI
B cucteme nabopaTopHblx pabotr / M.I. XonsiBka, M.A. HakBacuHa, B.I. ApTioxoB; BopoHexckun
rocyoapCTBeHHbIi yHuBepcuTeT. — BopoHex: WspaTtensckui gom BIY, 2017. — 161 c.; HaksacuHa M.A.
BUOVHXWHUPUWHT:  MONEKYNSPHO-TEHETUYECKNE OCHOBBLI, aHanuMTU4eckMe W cuHTeTndeckue wmetogbl / M.A.
Haksacuna, M.I". Xonsaeka, B.I. ApTioxoB. BopoHex: MapnaTtenscknin gom BIY, 2021. 164 c.

CTygeHTbl BbINONHAKT nabopaTopHble paboTbl, OTBEYAlOT HA TECTOBble 3afdaHus, peliarT 3agdauw,
BbIMOMHSAIOT 3a4aHuns TEKyLLen aTTecTauum.

CTyaeHTbl 3HAaKOMATCS C TEOPETUYECKMM MaTepuarnoM B npouecce NeKUMOHHOro Kypca, CaMOCTOATENbHO
npopabaTbiBalOT U YycBauMBalT TeEOpPeTUYECKMe 3HaHMS C  WCMOMb3oBaHWEM pekoMeHOyeMon yyebHoun
nutepatypsbl, ydebHO-MeTOoAMYECKMX NOCOBMI, COrnacHo ykazaHHOMY cnucky (n.15).

Ha nabopaTopHbIX 3aHAaTUAX CTyAeHTel nnbo wuHaMBMAyanbHO, nMBO B cocTaBe Marnon rpynnebl
BbINOMHAT y4ebHO-uccnegoBaTenbckylo paboTy. B xoge BbINOMHeHWs nabopaTopHbix paboT CTyAeHTbl
npuobpeTaloT HaBblkM obpalleHus ¢ Buonormveckumn obbekTamu, nabopaTopHbIM 06OpyooOBaHMEM U
WHCTPYMEHTapUeM, CaMOCTOSATENbHO  OCYLLECTBMASAIT  3KCMEPUMEHTbI,  PErucTpUpyoT,  aHanuMaupylT ¢
MHTEpPNPeTUpYIOT pe3ynbTatbl BGMOTEXHONOrMyecknx uccneposaHun. PesynbTtatbl y4ebHO-nccneaoBaTenbCKOM
paboThbl, BKMOYas Heob6XxoaMMble pacyeTbl, 3aKMOYEHUs U BbIBOAbI, OTBETHI HA BOMPOCHI (3aAaHuns) opopmMnsatoTcs



https://edu.vsu.ru/course/view.php?id=6695
https://edu.vsu.ru/course/view.php?id=6695
https://edu.vsu.ru/course/view.php?id=6695

B paboyen TeTpagm CTygeHTa B BUAE MPOTOKONa uccnegoBaHus. B koHue nabopaTopHOro 3aHsaTUs pesynbTathl 1
mMaTtepuanbsl y4yebHo-uccrnegoBaTensckon paboTbl  AoknagpiBalOTCA npenogaBaTento, npu  HeobxoaMMocTu
obcyxpatotes B rpynne (oTyeT o nabopaTopHOM 3aHATUN).

Tekywwaa atrectauusa obecneumBaeT NpoBEpPKy OCBOEHUSA y4ebHOro marepuana, npuvobpeTeHns 3HaHWui,
YMEHUA W HaBblkOB B MpoLecce ayauTOPHOMW UM CcaMOoCToATeNnbHOM paboTbl CTYAEHTOB, (OPMMPOBAHMUS
obuenpodeccrnoHansHon komneteHuum (ONK-5).

Tekyllas atTecTtaums No AUCUUNIIMHE NPOBOAMTCH 2 pa3a B ceMecTp. Tekylmne aTTectaumn BKNOYaoT B
cebs perynspHble OT4eTbl CTyAEHTOB Mo nabopaTopHbiM paboTam, BbIMNOMHEHWE TEeCTOBbIX M MHbIX 3adaHui K
NexkunsiM 1 pasgenam UCLUNINHLI.

lMpu noaroToBKke K TeKywen artrectaumm CTyAEeHTbl M3y4alT WM KOHCMEKTUPYKT PEeKoMEeHOyeMyto
npenogasartenemM y4yebHyl nuTepaTypy MO TemMam MEKUMOHHbIX M NabopaTopHbIX 3aHSATUA, CaMOCTOSITENBHO
oCBauMBaroT MOHATUNHBLIW annaparT.

lMnaHnpoBaHMe M opraHu3aumsi TEKyLWUX aTtTecTaumy 3HaHWW, YMEHWA U HaBbIKOB OCYLLECTBMAETCS B
COOTBETCTBMU C copepxaHuem paboyen nporpammbl M KaneHgapHO-TeMaTUY4eCKUM MNNaHOM C MPUMEHEHUEM
hoHAa OLLEHOYHbIX CpeacTB.

Tekywaa atrectaums siBnsetca obs3aTenbHON, ee pesynbTaThl OLeHMBaOTCA B DannbHON cucteme n no
peweHnio kadeapbl MOryt ObiTb  y4TEHbl MpU  NPOMEXYTOYHOW aTTecTtauum obydatowmxcd. Popmon
NPOMEXYTOYHOW aTTecTaummn 3HaHUA, YMEHUIN N HABbIKOB ODyYaloLLMXCsa ABMSETCS 3adeT.

OcBoeHve cogepxaHus  OUCUMMMMHBI - OCYLLECTBASETCA C  MCNOMb30BaHMEM  AMCTaHUMOHHbIX
obpaszoBartenbHbix TexHonorui (OOT) — anekTpoHHoOro y4yebHoro Kypca «BBegeHune B OGUOTEXHOMOMMIOY,
pacnonoxeHHoro no agpecy: https://fedu.vsu.ru/course/view.php?id=9747 Ha nopTtane «3NEKTPOHHbLIN
yHuBepcuTeT BI'Y». Nepen Havanom y4ebHbIX 3aHATMI 0By4aroLMIACA OOMKEH:

1. MNMpoBepuTb Hanu4une JocTtyna K Kypcy. B cnyyae BbisiBNeHUsA npobrneM CBOEBPEMEHHO OOpaTUTbCHA K
npenoaBaTternto Unun B crykby TEXHUYECKOW NoaaEPKKN.

2. N3yuntb uHTepdenc Kypca, 3HaTb crnocobbl B3aMMOAEWCTBUSI C npenogasatenieM B pamkax JYK:
coobLeHne Ha opyme, OTNpaBKa JIMYHOro coodLLEeHUs, YaT.

3. OsHakoMuTbCH C Uenbld WM 3agadamu  AUCLUMNMMHBI, NepeyHeM (OpMUPYEMbIX KOMMETEHUUA |
pe3ynbTaTtoB O0y4eHMsl, MPOrpamMMon QUCLMMNIIMHbI, KaneH4apHbIM MNaHoOM, TPaeKkTopuen 0CBOEHUSA ANCUUMNIUHBI,
KOMMNJIEKCOM BOMPOCOB M TpeboBaHMn AN NPOMEXYTOYHON aTTecTaumm.

4. O3HaKOMUTBLCS C NEpPeYHEM OCHOBHOW 1 OOMONHUTENbHOW NUTEpaTypbl, a TakKe CMUCKOM 3MIEKTPOHHbIX
obpasoBaTenbHbIX PECYPCOB, HEOOXOAUMBIX AN11 OCBOEHMSI AUCUMNNAUHBI. [lonyunte OOCTYN K 3NEKTPOHHbIM
O6MONMoTEeYHbIM CUCTEMAaM, Ha KoTopble odpopmneHa noanucka ®re0Y BO «BIMY».

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

MNepeyeHb OCHOBHOWM W AOOMONIHUTENILHOW INUTepaTypbl, pPECYpPCOB WHTEpPHeET,
HeobXoAUMBIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n NcTOYHMK
Xonseka M.I". MUKpoOHbLIE BUOTEXHONOINN: TEOPETUYECKMI U NpakTU4eckuid acnekTbl / M.I™.
1 Xongeka, M.A. HaksacuHa, B.I". ApTioxoB; BOpOHEXCKMIN rocyaapCTBEHHbIN YHUBEPCUTET. —

BopoHex: N3paTtenbckuin gom BI'Y, 2017. — 236 c.
Xonsagka M.I". MpakTukym no 6uoTexHonornm: MMmMobnnnaoBaHHble BUOTEXHONOIMYECKME
00bekThl B cucteme nabopaTopHbix padot / M.I'. Xonseka, M.A. HakBacuHa, B.I". ApTioxoB;

2 BopoHexckuii rocyaapcTBeHHbIN yHUBepcuTeT. — BopoHex: Uspatenbckuin gom BIY, 2017. —
161 c.
HakBacuHa M.A. BUOVHXUHUPWUHI MOMEKYNSPHO-TEHEeTUYECKME OCHOBbI, aHanuTuyeckue u
3 cuHTeTmdeckme wMetogbel / M.A. HakBacuHa, M.I. XonsiBka, B.[. ApTtioxoB. BopoHex:

MN3pgatenbckmun gom BI'Y, 2021. 164 c.

6) fononHuTenbHas nuTepaTypa:

Ne n/n NcTOYHMK

BuoTtexHonorusa: Teopua u npaktuka / H.B. 3arockuHa, J1.B. HasapeHnko, E.A. KanawHukoBa,
4 E.A. XuByxvHa; nog peg. H.B. 3arockuHow, J1.B. HazapeHko. M.: OHukc, 2009. 496 c.
5 EropoBa T.A. OcHoBbl 6uoTtexHonorun / T.A. Eroposa, C.M. KnyHoBa, E.A. )KuByxuHa. — M.:

Mzgat. UenTtp Akagemus, 2006. — 208 c.

Mmuk B. MonekynapHasi GuotexHonorus. MNMpuHumnel 1 npumeHenune / b. nuk, k. MNactepHak. —
M.: Mwup, 2002. - 589 c.

BuotexHonorus / C.H. Opexos, W.N. Yakanesa; nog pean. A.B. KatnuHckoro. M.: Akagemus,
7 2016. 288 c.




dapmaueBTuyeckas 6uotexHonorusa / B.A. BeikoB 1 gp.; nog obw.pea. B.A. BeikoBa. —

8 BopoHex: N3a-Bo BopoHex.roc. yH-Ta, 2009. — 432 c.
9 KoBanea T.A. leHeTuuyeckasn uHxeHepus / T.A. Koeanesa, M.A. HakBacnHa. — BopoHex: UL,
Bry, 2010. - 58 c.
LWenkyHoB C.H. N'eHeTnyeckasn nHxeHepus / C.H. LenkyHoB. — HoBocubupck: Cnb.
10
yHuBepcuteT. 2004. — 496 c.
11 KanawHukoBa E.A. KnetouHasa nixeHepus pactenuii / E.A. KanawHukoBa. — M. : ageo PIAY-
MCXA, 2012. — 318 c.
Jlytosa J1.A. BroTexHonorus seicwunx pacteHun / 1.A. Jlytosa. - Cl16 : N3g-Bo Cl16. yH-Ta,
12
2010. — 240 c.
13 Mwuk B. MonekynapHas 6uotexHonorus: MNMpuHumnel 1 npumeHenune / b. Mk, k. MNactepHak. —
M.: Mup, 2002 — 224 c.
14 CenbckoxosancteeHHasi buotexHonorua / nog pea. B.C. Wesenyxu. — M.: Beicw. wk., 1998. —
416 c.
15 Bekep M.E. BuotexHonorus / M.E. bekkep, I'.K. Jlnenenswu, E.M. Pannynuc. — M.:
Arponpomuagar, 1990. — 334 c.
16 EnuHoB H.IN. OcHoebl 6uoTexHonoruu / H.IN. EnuHos. — CI16.: Hayka, 1995.- 553 c.
BrnoTtexHonorus pacteHun: KynbTypa kneTok / nog pea. P.I'. byteHko. — M.: Arponpomu3gar,
17
1989. - 279 c.
OcCHOBbI cenbCcKkoxo3sincTBeHHoM buotexHonormum / I.C. MypomueB [u gp.]. — M.:
18
Arponpomuagar, 1990. — 383 c.
Okonornyeckas 6uotexHonorus / nog pea. K.®. ®opcrtepa n P.A. [Ix. Bensza. — J1.: Xumus,
19
1990.-382c.
MMmobunmaoBaHHble KneTkn mukpoopraHuamos / A.lN. CuHuubiH v gp.]. — M.: M3a-so MIY,
20
1994. — 288 c.
21 CwupopoB B.A. bruoTtexHonorusa pacteHuii. KnetouHas cenekums / B.A. Cngopos. — Kues:

HaykoBa gymka, 1991. — 279 c.

B)MHOpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (OpmumnanbHble pecypehbl MHTEPHET)®:

16.

Ne n/n Pecypc

1 www.lib.vsu.ru — 3H6 BI'Y

2 Elibrary.ru — HayyHas anekmpoHHasi bubruomeka

3 https://edu.vsu.ru/course/view.php?id=9747 — QYK «BeedeHue 8 buomexHonozau» Ha
nnamagopme «neKmpoHHbIl yHueepcumem Bl'Y»
BBeneHune B GuoTexHonormo: y4ebHuK onsa cTygeHToB By30B [QNeKTpoHHbI pecypc] / 1.3.

4 HactuHoBa .— 3nucTa : Kanmblukuii rocygapcTBeHHbln yHuBepeuteT, 2013 .— 123 ¢. : un. —
Pexum goctyna: https://rucont.ru/efd/503898
AnewwHa E.C., KynbTMBnpoBaHme MUKPOOPraHnM3MoB Kak OCHOBa BMOTEXHOMOrM4eckoro

5 npouecca: yyebHoe nocobue / AnewmHa E.C. - OpeHbypr: OI'Y, 2017. - 191 c. - ISBN 978-5-
7410-1658-9 - TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741016589.html|
Wmng P., HarnsgHas 6uoTtexHonorns n reHeTudeckas uHxeHepus / P. lUmug ; nep. ¢ Hem. - 2-e

6 nsg. (an.). - M. : BUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKCT : 3NeKTPOHHbIN //
OBC "KoHcynbTaHT cTtyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html
Libim6aneHko H.B. BuotexHonorus. Yactb 1. TexHonorust pekomouHaHTHon JHK [OnekTpoHHbIN
pecypc]: y4ebHoe nocobue (ans cTyaeHToB BGUoNorMyecknx cneumanbHOCTEN Negarormieckmx

7 yHuBepcuTeToB)/ LibimbaneHko H.B.— 3nekTpoH. TekcToBble faHHble.— CaHkT-lMeTepbypr:

Poccuicknin rocyaapcTBeHHbIN nedarorudeckuin yHusepeutet nm. A.U. lNepuena, 2011.— 128
c.— Pexum goctyna: http://www.iprbookshop.ru/20549.html.— 36C «IPRbooks»

MepeyeHb y‘-lesHO-MeTOFIM‘-IeCKOFO obecneyeHus ANA camMoCTOATENIbHOWU pa6OTbl

Xonsagka M.I". MUKpoGHbIe BMOTEXHONOMMN: TEOPETUYECKUIA 1 NpakTUyeckun acnektbl / M.T.
Xonsaska, M.A. HakBacuHa, B.I. ApTioxoB; BopoHexckuin rocygapcTBEHHbIN YHUBEPCUTET. —
BopoHex: N3gaTtensckuin gom BI'Y, 2017. — 236 c.

Xonseka M.I". TpakTukyM no GUOTEXHONOTMN: UMMOBUITM3OBaHHbIE BUOTEXHOMNOIMYeckme
00bekTbl B cucteme nabopatopHbix padot / M.I'. Xonseka, M.A. HakBacuHa, B.I". ApTioxoB;
BopoHexcknin rocyaapcTBeHHbIN yHUBepcuTeT. — BopoHex: N3pgatensckmii gom BIY, 2017. —
161 c.

HakBacuHa M.A. BUOVHXUHUPUHI: MOMEKYNSIpHO-reHEeTUYECKME OCHOBbI, aHanuTUyYeckue u
cnHTeTudeckme wmetoasl / M.A. HaksacuHa, M.I. XonsiBka, B.[. ApTioxoB. BopoHex:
Wspatenbckuin gom BI'Y, 2021. 164 c.
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NoeHTudukauma n uccrnegoBaHme aKkCrpeccum reHoB : y4ebHo-meToanyeckoe nocobue ans
4 By3oB / A.T. EnpuHues, B.H. MNonos., [1.H. ®enopuH ; BopoHex. roc. yH-T .— BopoHex : UIML],
By, 2008 .— 62 c.

MeToab! rVI6pVID,VI38LI,VIVI HYKIMENHOBbLIX KUCIIOT U GernkoB : y‘-le6HO-MeTO,CI,VI'-IeCK06 nocobue ans

5 By3oB / A.T. EnpuHues, [1.H. ®egopuH, O.C. degopuHa ; BopoHex. roc. yH-T .— BopoHex :
M3patenbckun gom BI'Y, 2014 .— 32 c.

6 OcHoBbl GronHxeHepuu : y4ebHo-MeToamyeckoe nocobue ans sysos. Y. 1/ coct. : O.C.
MawknHa, M.B. Benoycos, B.H. Nonos .— BopoHex : MspaTtenbckun gom BI'Y, 2015 .— 44 ¢

7 MonekynsapHble acnekTbl BuonHxeHepum : y4ebHoe nocobue / [.H.PegopwuH, H.B.CennsaHosa,

A.T.EnpuHueB.— BopoHex : UsgaTtensckui gom BI'Y, 2017 .— 212 c.

17. OOpasoBaTesfibHble TEXHONOrMU, MUCNONb3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKIOYasa AUCTaHLMOHHble oOOpasoBatenbHble TexHonorun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

OcBoeHne cogepxaHusi OUCUUMAMHBI OCYLLECTBISETCA C UCMOMb30BaHWEM OUCTAHLMOHHbLIX OOpa3oBaTernbHbIX
TexHonorun (QOT) — anekTpoHHOro y4ebHoro kypca « OCHOBbI BMOHAHOTEXHOMOIMU» PACMNONOXEHHOIo NO agpecy:
https://edu.vsu.ru/course/view.php?id=7275 w©n anekTpoHHOro y4ebHoro kypca «OCHOBbI OMOMHXEHEPUN»,
pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=6695 Ha nopTane «3NEKTPOHHbLIN
yHuBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHme ANCUMNIINHDI:

Y4yebHas ayamTopums: cneumanusanpoBaHHas mebenb, nabopatopHas nocyga, pH- 394018, r. BopoHex,

mMeTp nopTtatueHbii HI83141, wenkep-nHkybatop ans nnaHweta Elmi SHAKER ST | nnowagb

3, mukpockonbl Mukmeq, cnektpodgotomeTp 13-54-00 Y. YHuBepcuteTckas, a. 1,
nom. |. Y4ebHbin kopnyc
Ne1, ayg. 61

YyebHas ayantopus: cneunanuanpoBaHHasa mebenb, HOyTOYK, npoekTop, akpaH ans | 394018, r. BopoHex,

npoekTopa nnowanp

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each YHuBepcuteTckas, a. 1,

AcademicEdi-tion Additional Product, Kaspersky Endpoint Security ans 6usHeca - nom. |. YyebHbin kopnyc

PacwwupeHHbin Russian Edition, Be6-6paysep Google Chrome, Be6-6pay3ep Ne1, aya. 59

Mozilla Firefox

YyebHas ayautopus: cneynanuanpoBaHHasa mebensb, wkad BoiTsxkHon 900 BMB, 394018, r. BopoHex,

Becbl Ohaus Advanturer AR 1530, cnektpogoTtomeTp CP-2000, pH-meTp pH-150, nnowiagb

xonoguneHuk Atlant 4020-022, ueHTpudpyra Heraeus Biofuge pico, YHuBepcuteTckas, g. 1,

MyNbTUMELWNHBIN NpoeKTop Acer, aKpaH Anis npoekTopa, HoyTbyk Toshiba nom. |, Y4ebHbIn koprnyc

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Ne1, ayn. 364

AcademicEdi-tion Additional Product, Kaspersky Endpoint Security ans 6usHeca -

PacwupeHHbii Russian Edition, Be6-6pay3ep Google Chrome, Be6-6pay3ep

Mozilla Firefox

YyebHas ayguTopus: cneumanuanpoBaHHas mebenb, Tepmoctat TC-80, Bechl 394018, r. BopoHex,

Ohaus, cnektpodpotomeTtp CP 2000, DIK KOK-2, mukpockonbel buomea 2 (7 wT), nnowanb

ueHTpudyra Heraeus Biofuge pico YHuBepcutetckas, g. 1,
nom. |, YuebHbin kopnyc
Ne1, ayg. 367

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLen 1 NPOMEXYTOYHOW aTTecTauumn

MopsiAoK OLEHKM OCBOEHUS obyyallmmuca yd4eGHoOro MaTepuana onpegnensieTcs
coaepxaHMeM creayLmx pa3aenos AUCLUUNIUHBIL:

HanmeHoBaHue
NugukaTop(bl)
Ne pasgena
KomneTeHuwnsi(n) JOCTMKEHUSI OueHouYHbIE cpeacTBa
n/n JVUCLUMMMNUHBI
KoMneTeHummn
(mogyns)
Or1K-5: CnocobeH | OlK-5.1:
NPUMEHSTb B | Wcnonbayet
OcHoBHbIE .
npodeccuoHansHoOn | NPUHLMMbI
1. | HanpaBneHus . KoHTporbHble paboTbl
DesTenbHOCTH COBpPEMEHHOMN
OnoTexHonorum
COBpPEMEHHbIE OuoTexHonoruu,
npeacrasneHns o6 | MoONekynsapHou



https://edu.vsu.ru/course/view.php?id=7275

Ne
n/n

HanmeHoBaHue
pasgena
OVUCLUMMMNUHBI
(mogyns)

KomneTeHuunsi(n)

NHankaTop(bl)
OOCTUXKEHNS
KoMneTeHunn

OueHouHble cpeacTBa

OCHoBax
OMOTEXHONOIMYECKUX
n OrnomMeauLNHCKNX
npon3BoACTB, FEHHOWN
VHXXEeHepuu,
HaHobuoTexHonormu,
MOIEKYISAPHOTO

Mo EenMpoBaHust

ovomeauLnHBI,
npueMbl
reHeTn4YecKomn
VHXXEHepun,
OCHOBBbI
HaHOOWOTEXHOMOMN
W, MONEKYNSAPHOro
MO EenMpoBaHust
ans peLueHus
NpaKkTU4eCcKmX
3agau.

OrllK-5.2:
OueHnBaeTt 7]
nporHosmpyeT
NepcnekTUBHOCTb
obbekToB cBOWM
npodgeccnoHaneHo
" JeATenbHOCTHU
ans
OnoTEeXHONOrM4yeck
MX  NPOU3BOACTB,
aHanuaupyet
NpakTU4eCKyHo
3HaYMMOCTb
NpoOyKTOB
OmnoTexHonornyeck
nx "
OvomMeguULIMHCKNX
Npon3BOACTB.

OCHOBbI MUKPOGHO
OuoTexHonornu

Or1K-5: CnocobeH
NPUMEHATb B
npogeccuoHanbHon
nesTenbHOCTH
COBpPEMEHHbIE
npeacTtaeneHnss o6
OCcHoBax
OMOTEXHONOMMYECKNX
n  BUoMeaULMHCKUX
npou3BoACTB, FEHHOWN
VHXEHepuK,
HaHobuoTeEXHOMNOIN,
MOITEKYISAPHOTO

MO ENMpOBaHus

OrlK-5.1:
WUcnonbayet
NPUHLMNbI
COBpPEMEHHOMN
omnoTexHonoruu,
MOIeKynapHom
ovomeauLnHBbI,
npueMbl
reHeTn4ecKomn
VNHXEHepun,
OCHOBBbI
HaHOOMOTEXHONOMN
W, MOJEKYNAPHOro
MoaenMpoBaHus
ans peLueHus
NpaKkTU4eCcKmx
3agau.

OrK-5.2:
OueHnBaeTt 7]
nporHosupyeT
NepcnekTUBHOCTb
obbekToB cBom
npodeccnoHanbLHoO
" OEeATENBHOCTHU
ans
OroTExXHONOrM4yeck
MX  MNpoun3BOACTB,
aHanuaupyet
NpPakTU4ECKYH

Bonpocbl 11 2
«lMpoekTnpoBaHue
BUOTEXHOIOTMYECKNX
npoLeccoB»

JTabopaTtopHble paboTbl
Bonpocel 1 3agaHus k pasgeny
«OcHOBbI MUKpPOBHON
BuroTexHonornmy»
KoHTponbHble paboThl




HanmeHoBaHue

NHankaTop(bl)

Ne pasgena
KomneTeHuunsi(n) OOCTWXEHUSI OueHouYHbIE cpeacTBa
n/n ANCUUNINHBI
KoMneTeHumm
(mogyns)
3HaYMMOCTb
NPOAYKTOB
OroTexHonorm4yeck
nx "
OnmomMeguULIMHCKMX
npoun3BoaCTB.
OlK-5.1:
Wcnonbayet
NPUHLMNbI
COBpPEMEHHOM
BGuoTexHonoruu,
MONEKYNSApHON
ovomeauLUnHBbI,
npuemsbl
reHeTU4ecKon
WHXeHepwuu,
OCHOBBbI
Or1K-5: CnocobeH
HaHOOMOTEXHOMOIM
NPUMEHSATb B
_~ | 1, MONneKynspHoro
npodeccuoHarnsHon
MoAEenMpoBaHus
OeATeNnbHOCTH
ans peLleHus Bonpocbl 3n 4
COBpPEMEHHbIE
NpakTU4eCcKmx «lMpoekTnpoBaHue
npeactaeneHnss o6
3agau. BMOTEXHOITOMMYECKMX
OCHOBax )
BuounHaycTpus OlK-5.2: npoL,eccoB»
3. OMOTEXHONOrMYECKNX
depmeHTOoB OuenwuBaet " JlTabopaTtopHble paboTbl
n BuomMeanuUMHCKNX
| nporHo3unpyeT Bonpockl 1 3agaHua k pasgeny
NPOn3BOACTB, FTEHHOW
MHKEHEpUH nepcnekTMBHOCTb «BuonHaycTpua dpepmeHTOB»
’ 06bekToB CcBOM KoHTponbHble paboThl
HaHobuoTexHonormu,
npodeccnoHansHo
MOINEKYNAPHOro .
" OeaTenbHOCTU
MoAenMpoBaHus
ans
BroTeXHONOrM4YecKk
MX  NPOU3BOACTB,
aHanuaumpyet
NpakTU4ECKyHo
3Ha4YMMOCTb
NPOAYKTOB
OnoTexHonormyeck
nx "
OromeauUMNHCKNX
Npon3BOACTB.
OlNK-5.1:
Wcnonbayet
OrK-5: CnocobeH y
NPUHLMNbI
NPUMEHSTb B .
.~ | coBpeMeHHoMn
npodeccnoHansHom
ounoTexHonoruu,
OeATernbHOCTU - Bonpoc 7 «[MpoekTtupoBaHue
MOJTEKYIISAPHOW
COBPEMEHHbIE OMOTEXHONOMMYECKMX
ovomeauLMHbI,
npeacraeneHnss o6 NpoLLeCCOBY»
OcHosBbl npuemsl
. OCHOBax .
4. | reHeTu4yeckon reHeTU4eCcKon
OMOTEXHONOMMYECKNX Bonpocsbl, 3agayun n 3agaHms kK
WHXEHepumn VNHXEHepun,
n  OMOMeaNUMHCKMX OCHOBb! pasgeny «OcHoBbI
nNpon3BoOACTB, FTEHHOMN reHeTUYECKON UHXEHEPUNY
HaHOBMOTEXHONOMN
VHXEeHepuu, KoHTponbHble paboThl
W, MOMEKYNapHOro
HaHOBMOTEXHONOrNMN,
MOAENMPOBaHMS
MOIEKYNSAPHOro
ans peLleHus
MOAENNUPOBaHUS
NPaKTUY4ECKNX

3agad.




Ne
n/n

HanmeHoBaHue
pasgena
OVUCLUMMMNUHBI
(mogyns)

KomneTeHuunsi(n)

NHankaTop(bl)
OOCTUXKEHNS
KoMneTeHunn

OueHouHble cpeacTBa

OrllK-5.2:
OueHnBaeTt "
nporHosmpyeT
NepcnekTUBHOCTb
obbekToB cBOWM
npodeccnoHansHo
" [JeATenbHOCTHU
ans
OnoTEXHONOrM4Yeck
MX  MNpPOU3BOACTB,
aHanuaupyet
NpaKkTU4eckKyo
3HaYMMOCTb
NpoOyKTOB
OmnoTexHonornyeck
nx "
OvromMeauLIMHCKNX
Nnpon3BOACTB.

OCHOBbI KNEeTo4YHOM
WHXeHepun

Orl1K-5: CnocobeH
NPUMEHSATb B
npodeccuoHanbHon
[eATenbHOCTH
COBpPEMEHHbIE
npeactaeneHnss o6
OocHoBax
OMOTEXHONOIMYECKUX
n OnomMeguLMHCKNX
npou3BoACTB, FEHHOWN
VHXEHepuK,
HaHOBMOTEXHOMNOIUN,
MOJEKYNAPHOro
MoaenMpoBaHus

OrllK-5.1:
Wcnonbayet
NPUHLMNbI
COBpPEMEHHOMN
ounoTexHonoruu,
MONEKYNAPHON
ovomeauLnHBbI,
npuemsbl
reHeTU4YeCKomn
WHXeHepwuu,
OCHOBbI
HaHOOWOTEXHOMNOMM
W, MOJEKYNSIPHOrO
MoAenMpoBaHus
ans peLueHus
NpaKkTU4eCKmX
3apau.

OrllK-5.2:
OueHunBaeTt 7]
nporHosupyeT
NepcnekTUBHOCTb
obbekToB cBoW
npodeccnoHanbHo
" JeATenbHOCTU
ans
OunoTexHonorndyeck
MX  NPOU3BOACTB,
aHanuaupyet
NpPakTU4ECKYHo
3Ha4YNMMOCTb
NPOAYKTOB
OunoTexHonorndyeck
nx "
OnomMmeauLIMHCKNX
Npon3BoOACTB.

Bonpocbl 51 6
«lMpoekTnpoBaHue
OMOTEXHONOMMYECKMX
NpoLLeCCoBY»
JlabopaTtopHble paboTbl
Bonpochkl 1 3agaHua k pasgeny
«OcCHOBbI KNeTo4YHOM
NHXEHEepUn»
KoHTpormbHble paboTbl

OcHoBbI
BrounHxxeHepun

Or1K-5: CnocobeH
NPUMEHSTb B
npodeccuoHanbHon
OeATenbHOCTH
COBPEMEHHbIe

OrlK-5.1:
Ucnonbayet
NPUHLMMbI
COBpPEMEHHON
BuoTexHonormu,

Bonpocbl 1 3agaHns No ocHoBam
BrouHxeHepum




HanmeHoBaHune
Ne pasgena

n/n ANCLUMNNNHBI
(mogyns)

NHankaTop(bl)
KomneTteHums(un) OOCTUXKEHNS OueHouHble cpeacTea
KoMneTeHunn

npeactaeneHns o6 | MonekynapHou
OCHOBax ovomeauLnHBI,
OMOTEXHONOIMMYECKMX | NPUEMBI

M OMOMEOULNHCKUX | reHETUYECKOWN
NPoOn3BOACTB, FEHHOWN | NHXEeHepuu,
VHXEeHepun, OCHOBbI
HaHobuoTexHonormm, | HaHobUoTeEXHONOrM
MOIEKYISAPHOTO W, MONEKYNSAPHOro
Mo EenMpoBaHusi MO EenMpoBaHust
ans peLueHus
NpaKkTU4eCcKmX
3apau.

Orl1K-5.2:
OueHnBaeTt 7]
nporHosupyeT
NepcneKkTUBHOCTb
obbekToB cBOWM
npodeccnoHansHo
" JeATenbHOCTHU
ans
OunoTexHonorndyeck
MX  NPOU3BOACTB,
aHanuaupyet
NpakTU4ECKyHo
3HA4YNMOCTb
NPOAYKTOB
OmnoTexHonornyeck
nx "
oromMegULIMHCKNX
Npon3BOACTB.

MpomexyToyHas aTTecTauus Mepeyerb 80Mpocos Kk 3ayemy
dopmMa KoHTpons — 3a4eT

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAuYeCKMe MaTepuanbl, onpepensilowme
npoueaypbl OLeHNBaHUA

20.1. TekyWw MU KOHTPOSb YyCNeBaeMocTu

KoHTponb ycneBaeMocCTh Mo AUCUMNIIMHE OCYLLECTBNAETCHA C MOMOLLbIO CleayoLWmnX OLEeHOYHbIX
cpeacTs:
MpoekTupoBaHne GUOTEXHONOIrMYECKUX NpoLLeCCOB

1. Oxapaktepusymnte atanbl NOnyvyeHust (TEXHOMOMMI0 MOSTyYeHus) NnepBUYHOro mMetabonura ¢
MOMOLLIbIO MUKPOOPraHn3ama-npoayLeHTa.

2. Oxapaktepusyinte aTanbl NofyYyeHUss (TEXHOMNOTMIO NOMNyYeHUst) BTOPUYHOro metabonuTa ¢
MOMOLLIbIO MUKPOOpPraHn3mMa-npoayLeHTa.

3. Oxapaktepusynte aTanbl npoBegeHuss uU3nMyYeckon uMmobunusaumm depmeHTa u
nony4eHns ero NPOMbILLIIEHHOrO Npenapara.

4. OxapakTepuayinTe aTanbl NPOBeAEHNS XUMNYECKON MMOBUNIM3aumm oepmeHTa 1 nonyyvyeHus
€ro NPOMbILLMEHHOro nNpenaparTa.

5. Oxapaktepusynte aTanbl NONy4YeHUss (TEXHOMOIMIO MONy4YeHus) comaTuyeckoro rnbpuaa
pacTeHUN.

6. OxapakTtepusynTe aTanbl MNONy4YeHUs (TEXHOMOMMIO MOfydeHns) uenesoro meTtabonuta
pacTeHUs C NOMOLLbI0 MeToAa KyrbTypbl N30SIMPOBAHHbLIX TKAHEN.

7. OxapakTepusynte nocrnefoBaTeNbHOCTb 3TanoB MNOMyYeHUss pekombuHaHTHOro 6Genka c
MOMOLLIbIO MPOAYLIEHTa — KMLLEYHOW NanoYku.

Bonpochbl k pasgeny «OCHOBbI MUKPOGHOW GMOTEXHONMOrNn>»



1. Kakve npogyueHTbl ucnonb3ytoT B BuoTexHonornm? Kakve tpeboBaHus NpegbsaABnsioT K
HUM?

2. Kakve meTtogbl MCNonb3yoT A5 NOAroTOBKM M nogbopa npoayLeHToB?

3. OnuwunTe oCHOBHbIE CTaaun BGUOTEXHOMNOrMYECKOro NPoOn3BoACTBa.

4, YTo HasbiBatloT «Grnopeaktopom»? Kakme cnctembl BkovaeT Guopeaktop?

5. Kakve npoayKTbl OTHOCAT K NePBUYHLIM U BTOPUYHLIM MeTabonutam? Kak nx nony4yator?

6. YeMm HenpepbIBHOE KyNbTMBUPOBaHME OTNnYaeTcs OT Nnepnoanveckoro?

7. C kakow uenbto B GOTEXHONOMMN NCNONb3YT MyTareHes?

8. Kakne MyTaHTbl Ha3bIBalOT PErYNATOPHbIMU U ayKCOTPOHbLIMN?

9. Kakon o0paboTke noaBeprarT KAETOYHYH CYCMEH3M0 MO 3aBepLlleHuM mnpouecca
depmeHTaunn?

10. KakoBbl OCHOBHble MyTWM yBENWYEHWUs BbIXxO4a UeneBoro metabonuta B MUKPOOHOM
BuoTexHonornm?

11. Y10 NnOoHMMaOT Nog TEPMMHOM «MacluTabupoBaHue Npom3BoacTBa»?

12. KakoBbl 0COBEHHOCTM KyNbTUBUPOBAHUSA PaCTUTENbHbIX, XXMBOTHbLIX U MUKPOOHbIX KNEeTOK?

13. B uyem 3aknioyaetcss CyTb OCHOBHbIX MEXaHW3MOB perynsuuMm 3KCNpeccum reHoB B
MUKPOOHON KreTke?

14. KakoBbl cnocobbl NPOMBbILLIIEHHOrO NOYyYeHUsT aMUHOKUCNOT?

15. Kak nonyyatoT aHTUOMOTUKN?

16. Kakve ButammHbl nony4atoT BMOTEXHONOMMYECKUMN METOgaMM U noYemy?

17. Onuwnte npeumyllectTBa U HEAOCTATKM OCHOBHbIX NPOAYLLEHTOB KOpMOBOro 6enka c

no3uumm GMOTEXHONOMMM U €ro NPUMEHEHUS B CENTbCKOM XO3SANCTBE.
Bonpochl k pasgeny «buonHayctpusa depmeHTOB»

1. Kakue dakTopbl BNMSOT Ha agcopbumio depMeHTOB Ha HEPACTBOPMMOM HocuTene?

2. Kakve ousmko-xumuyeckme meTodbl MCMOMNb3ylT ANA WUCCrefoBaHWUs akTMBHOMO LeHTpa
depmeHTa?

3. Kakue cBoncTtsa (hepMeHTOB U3MEHAIOTCS B pesynbTaTe ux ummodunusaummn?

4. Kak 3aWmTuTb aKTUBHLIN LEHTP dhepMeHTa npu nMmobunmsaummn?

5. Heobxogumo npoBectn nmmobunusaumo depMeHTa Ha NonMaHMoOHHOM Hocutene. Kakue
dakTopbl N YCIOBUS HYXXHO y4ecTb?

6. Kak ocywecTtBnsoT nogbop Hocutens gns ummobunusaumm epmeHTa?

7. C KakMMyn npuuMHamum MOXeT ObiTb CBSI3aHO pEe3KOe CHUXEHME YPOBHSA aKTUBHOCTU
MMMOOUNNM30BaHHOIO d)epMeEHTa MO CPaBHEHUIO C TakoBbiM Ans cBobogHoro 6enka? Kak 310 MOXHO
yCTpaHuUTbL?

8. CoctaButb nnaH paboTbl N0 umMMobMnM3auumn depmeHTa nytem ero agcopbumm Ha
MOHHOOOMEHHOM HOocuTENe.

9. CoctaButb nnaH paboTbl N0 WMMOOMAM3auMM epMeHTa NyTEM €ero KOBarieHTHOro
CBA3bIBAHUSA C HOCUTENEM.

10. B yem cocTouT TeopeTMyecKoe 3Ha4YeHne nccnegoBaHnini UMMOBUNN30BaHHbIX (PepMeHToB?

11. KakoBa TexHonornyeckas cxema nosiydeHust pepmeHTHoro npenapara?

12. lanTe cpaBHUTENBHYIO XapakTepUCTMKy METO40B MMMOBUnm3auum oepMeHTOB.

Bonpochbl k pasgeny «OCHOBbI FeHETUYECKON UHXEeHEepPUn»

1. OnuwwuTe cxemy paboTbl cneynanucta B 061acTn reHeTUYeCKon NHXEHEPUN.

2. Kakve epMeHTbl UCNoNb3ylT B FEHHO-WUHXEHEPHbIX npoekTax? [ante ux
XapaKkTepUCTUKY.

3. OxapaktepuayinTte cnocobbl NOMy4YEHUA rEHOB, YKaXuTe npeuMMyLiecTBa U HegoCTaTku
KaXX4oro uU3 HuX.

4. UTto npenctaBnsoT cobon aHAOHYKMeasbl pecTpukuum tuna |l u noyemy OHM BadKHbI
ANA TEXHONOrMn pekoMOMHaHTHbIX JHK?

5. KakoBbl 0COBEHHOCTM NOMyYeHNs FreHOB 3yKapnoTUYECKUX OpraHn3MoB?

6. UTo noHMmaT nog TEPMWHOM «reHeTudeckuin BekTtop»? Kakume TpeboBaHus

npeabsBNSAT K BeKTOpam?
7. Kakue Tvnbl BEKTOPOB BaM M3BECTHbI? YeM OHM OTnM4YarTCs Apyr oT apyra?



8. Kak co3gatoT reHeTnyeckme BeKTopbl?

9. KakoBbl cnocobbl co3gaHnst pekoMOUHaHTHbIX Monekyn AHK?

10. UTO NOHMMAOT NoA4 TEPMUHAMU KOTXKUMY N «IUTMPOBaHNE» ?

11. C «kakom uenbl pecTpuumpoBaHHylo nnasmugHyto [OHK nepeg nwurnpoBaHnem
o6pabaTbiBatoT LWenodHon pocdaTason?

12. OnuwuTe cnocobbl BBEAEHWSI FTEHOB B YY)XKEPOAHbIE KNETKM.

13. Oxapaktepusynte cnocobbl BBegeHus pekomomHaHTHon OHK B knetku E. coli.

14. Kak ngeHTuduumpyoT KNeTKU-MULLEHWN, NMOSTYYMBLLME HYXXHbIN FEeH?

15. [anTte onpepeneHve TepMuHa «reHoMHas Gubnuoteka». KakoBbl 3Tanbl cO34aHUSA
reHOMHoW BmMbnuoTekn?

16. Hante onpegeneHve TepmumHa «ombnuoteka kOHK». KakoBbl aTanbl co3gaHust
onbnuotekn kAHK?

17. B Kakux cnyyasx reH «Hyxgaetcs» B 3aMeHe OHOro NpomMoTopa Ha Apyron?

18. MNovyemy nnasmMugHbIn BEKTOP C MakCcuMmarbHO CWUIlbHbIM MNPOMOTOPOM He Bcerga
ABMNSIETCA HAaUNy4LWMM IKCNPECCUPYIOLLUM BEKTOPOM?

19. Kak BcTpouTb B Nnasmmnay HECKOMNbKO KOMWUA reHa?

20. B 4em npenmyLLEeCTBO NoKanusaunm YyxepoaHbix 6erkoB Ha NOBEPXHOCTU KneTok? Kak
caenartb PeKOMOMHaHTHbIE BEenkn cekpeTupyembiMmmn?

21. Kakve npeumywiectBa v HegocTaTkM MMeEET WMHTerpauvs nnasMugHoro BekTopa B
xo3aunckyto JHK?

22. Kaknmn cnocobamy MOXHO BRMATb Ha 3KCMPECCUD TEeHOB, KIOHMPOBAHHbLIX B
NPOKapnoTUYECKNX OpraHn3max?

23. Crtpaterna cuHTesa 6enka-mMuLIEeHM MOXET BKMNoYaTb nornydeHne atoro benka B
cocTaBe XMMepHOro npogykTa. B yem npenmyiectso Takoro nogxoga? Kak cosgatoT XMMmepHbIn 6enok?

24. KakoBbl cnocobbl CHWXeHMst MeTabonumyeckonm neperpyskn knetok E.  coli,
CUMHTE3UpYoLWLMX B 6OMbLLOM KONM4ecTBe PeKOMOUHAHTHbIN 6enok?

25. Moyemy AN MOMyYeHUss MHOTMX PEKOMOWHAHTHbIX OenkoB ny4we MnpUMEHSTb

3yKapuoTMYecKkMe, a He MpokapuoTuyeckne cuctembl? Kakue aykapuoTUYecKme CUCTEMbI IKCMPEeCccum
NCMONb3YTCA AN NONy4YeHNst PeKOMOUHAHTHbLIX GENKoB?

26. Oxapaktepusynte metoabl cekseHmposaHusa QHK.

27. UTto Takoe AuaesokcuHykneotuabl? Kak ¢ mx nomoLlblo onpefenstoT HYKNeoTUAHYH
nocneposaTtenbHocTb [JHK?

28. Kakoe 3HaueHue B HacTosLwee BpemMs uMeeT cekBeHmpoBaHue JHK?

29. UTO NOHMMaIOT nog TepMUHaAMM «FEHOMHbIA MPOEKT», «Ba3bl AaHHbLIX HYKNEOTUOHbIX
nocnegoBaTenibHOCTEN»?

30. KakoBbl Lienn reHOMHbIX NPOEKTOB?

31. B uem 3akniovaeTcs CyTb HOBbIX METOA0B KITOHUPOBAHUA reHOB?

32. Kakve TexHonornm ncnonb3yrT A8 pegakTMpoBaHMs reHOMOB?

33. Kakue TexHonormm npMMeHstoT ans co3gaHnst pekoMOnHaHTHbIX Wwtammos E. coli?

34. Kakosbl npeumywectsa Bacillus subtilis kak npogyueHTa dapmaueBTU4eCcKmX
PEKOMOMHaHTHbBIX 6€MKOB NO CPaBHEHWIO C APYTMMN MUKPOOPraHn3mammn?

35. Kakne TexHOnormm npuMmeHstoT Ans co3gaHus pekoMOMHaHTHbIX WwTammoB Bacillus
subtilis?

36. Kakve kommepueckve NpoAayKTbl MOMy4alT C MOMOLLbI PEKOMOMHAHTHBLIX LUTaMMOB
MUKPOOPraHN3mMoB?

37. Kakne pekoMbuHaHTHbIE 6erku, NCNoNb3ylLKnecs B MeANLUHE, NonyvYeHbl C MOMOLLbIO
METOA0B reHETUYECKON UHXEHEPUNT?

38. Kakne wmetogudeckve noaxodbl OblM  UCNONb30BaHbl AN CO34AHWUS  TEHHO-
NHXXEHEePHOro NHCynuHa?

39. KakoBbl OCHOBbI TEXHOMOMMKN NOMy4YEHMUST PEKOMOMHAHTHBIX NpenapaTtoB coMaToTponMHa
yenoseka?

40. OxapakTepuayinTte cnocobbl NOy4YeHnsa npenapaTtoB YeroBE4YECKOro NHCYIMHa.

41. Kakve meToabl UICNOoNb3yoT ANs NepeHoca reHoB B pacTUTENbHbIE KIETKN?

42. OxapakTepusynTe TEXHOOIMIO NOSTyYEHUSI TPAHCTEHHbBIX PaCTEHMI C MOMOLLbI0 MeToAa
arpovHgexuuu.

43. B uem 3aknwouvaeTca cyTb Metoga 6ombGapaupoBaHUS MpU MOMAYyYEHUU TPaHCreHHbIX
pacTteHnin?

44, Kak nony4yarT 1 UCNONb3YHT TPaHCNTaCTOMHbIE paCTeva?



45, KakoBbl npevmMyLlecTBa M He#ocTaTKM BMPYCOB Kak CPeacTB MepeHoca reHOB B
pacTUTenbHble KNeTkn?

46. KakoBbl NpenmyLLecTBa NCNOSb30BaHNS FreHETUYECKU TPaHCHOPMUPOBAHHBIX PacTEHWUI
B Ka4yecTBe NpoAyLEeHTOB PEKOMOMHAHTHbIX 6eMKOB MeOULUHCKOrO Ha3HaYeHns?

47. Kakne  mMeguuuHcKkMe  npenapaTtbl  NOMy4aldT € MNOMOLWbLIO  FeHeTU4ecKu
TpaHCHOPMUPOBAHHbLIX PACTEHUN?

48. OxapakTtepusynte cTpaTterMm Mofy4eHus aHTUTen C  MOMOLWLb  FeHeTU4ecku
TpaHCOOPMUPOBAHHbLIX PACTEHUMN.

49. UTo O3HavaeT TepMUH «CbenobHas BakuuHa»? KakoBbl npenmyLlecTBa Cbefo6HbIX
BaKLUMH MO CPaBHEHWIO C APYTMMW TUNaMu BaKUMH?

50. Kakne npaktudeckue 3agavm B 0bnactu CefbCKOro Xo3ancTtBa MOryT ObiTb peLUEHbl
nyTemMm UCNOSb30BaHUS TPaHCreHHbIX pacTeHUN?

51. KakoBbl BO3MOXHbI€ PUCKM UCMOSb30BaHWUS TEHHO-MOANMOULMPOBAHHLIX PacTEHNA?

52. Kak c NnoMOLLbI0 METOLOB reHETUYECKON MHXEHEepUU co3haTbh pacTeHus], YCTOMYMBLIE K
repouumaam?

53. Kak ¢ noMoLb0 METOQ0B rEHETUYECKOW MHXEHEPUM co3aaTb pacTeHUs, YCTONYMBLIE K
HaceKoOMbIM-BpeanTensim?

54. Kak cnegyeT nsMeHuUTb pacTeHue, 4Tobbl obecneunTb ero 3awuTy OT MaTOreHHbIX
NMOYBEHHbIX rPU60B?

55. OxapakTepuayinTte cnocobbl nepeHoca reHOB B KIEeTKM MIEKONUTatoLwmX.

56. Kakve Bupycbl MoryT ObITb WCMOMNb30BaHbl Afi1 MNepeHoca TrEeHOB B KIETKU
MAEKONMUTAOLWMX? YKaXUTE UX NpenmyLecTBa U HedoCTaTKu.

57. OnuwunTe TeXHONOrMN NOMYyYEeHNs TPAHCTEHHbIX XXUBOTHbIX.

58. Oxapaktepusynte MeToAdbl MOMyYEeHUS U OCHOBHblE HanpaBfeHUs1 WCMONb30BaHUA
TPaHCreHHbIX MbILLEN.

59. [nsa peweHna kakmx 3agad cos3fatoT TPaHCTEeHHbIX KOpPOB, KO3, OBel, CBMHEN, pbib,
nTiy?

60. KakoBbl OCHOBHbIe Npo6eMbl NPy NONyYEHUU TPAHCTEHHBIX XXUBOTHbLIX?

61. Kakne meToabl MCNONb3yT ANs PEnpPOAYKTUBHOIO KITOHMPOBAHUSA MIIEKONUTAKOLWNX?

62. Oxapaktepunsynte OCHOBHbIE 3Tanbl KNOHNPOBAHWUS XXUBOTHbIX.

63. Kakve npoGnembl BO3HMKAOT MNpU  OCYLLECTBIIEHWM MPOLECCOB  KIOHUPOBAHUS
XUBOTHbIX? C AencTBuem kakmx haktopoB MOryT ObiTb CBSI3aHbl 3TV Npobnemb!?

64. C Kakou Lenbto OCyLLEeCTBAST KIMOHUPOBAHNE XXUBOTHbIX?

65. UTo noHMMaoT No4 TEPMUHOM «TepaneBTUYECKOE KIOHNPOBaHME» ?

66. KakoBbl OCHOBHbIE 3Tarnbl TeEpaneBTUYECKOro KNOHMPOBaHNUSA?

67. OnuwunTe OCHOBHbIE TUMbI BaKLUWH, NX NPEUMYLLECTBA N HEQOCTATKM.

68. Kakve Tunbl BaKUMH MOXXHO NOMYYUTb C MOMOLLbIO METOA0B reHETUYECKON NHXEHEPUN?

69. YUTo noHMMaIOT No4 TEPMUHOM «reHHasi Tepanusa»?

70. [na neyeHunsa kakmx 3abonesaHnin YenoBeka UCMONb3YOT FrEeHHYI Tepanuio?

71. OxapakTtepusynte cTpaTterMm reHHOW Tepanuu W YCrOBUS €ee MWCMOSb30BaHuA B
KNUHUYECKON NpaKTUKe.

72. KakoBbl OTIMYNA reHHOW Tepanun ex Vivo v in vivo?

73. Kakune cuctembl MOryT 6biTb UCMOMb30BaHbl 4SS 4OCTaBKU FEHOB B KIETKW YenoBeka?

74. OxapakTtepu3ynTe BUPYCHble BEKTOPbl, MpefHa3Ha4YeHHble ANS OOCTaBKU LeneBbIX
reHoB B KIeTKW YenoBeka.

75. KakoBbl npeumyLlecTBa U HegOCTaTKM BMPYCHbIX BEKTOPOB MNPW MCMOMb30BaHMM B
reHHou Tepanum?

76. Kakvne HeBupycHble cucTeMbl MOTyT OblTb MCNONBb30BaHbl ANA 4OCTaBKM FEHOB B KIETKM

yenoBeka nNpu reHHon Tepanun? KakoBbl MX NpenMyLLecTBa U HEAOCTATKN MO CPaBHEHUIO C BUPYCHbIMU
cuctemamun?

77. KakoB npyvHUMN 0eNcTBUSI NeKapCTBEHHbIX CPEeACTB HAa OCHOBE ONUIoHykneoTnaos? [Ans
neYyeHns Kakmx 3aboneBaHuii YenoBeka OHWM UCMOMNb3YHTCA?

78. OxapaKkTtepnsymte COBpPEMEHHOE COCTOsIHAE WUCCnefoBaHMiM B 0Onactu reHHowm
Tepanuu.

79. KakoBbl OCHOBHble Npobnembl, «caepXuBarowme» nporpecc B ob6nactu reHHown
Tepanun? Kak ux nbitatoTcs pewwaTb?

80. [ante onpeneneHne TepMmnHa «6enkoBasi MHXXEHEPUsI».

81. KakoBbl Hay4HO-NpakTuyeckmne 3agayvn 6enkoBom NHxXeHepum?



82. Kakne wmeTogmdeckme noaxodbl WCMONb3YT ANS co3daHuss GenkoB C  HOBbIMU
ceorictBamn? Kakue ceoinctsa 6enkoB MOXHO U3MEHATH?

83. OnuwunTe nocnefoBaTesNibHOCTL 3TAMNOB peanusauuy OfIMroHyKNneoTUa-HanpaBieHHoro
MyTareHesa.

84. Oxapaktepusyinte cyTb MeToga (paroBoro gucnnesd. [nga peleHnsa kakmx 3agad MoXHo
ncnonb3oBaTb MeToA haroBoro aucnnest B 6enkoBon NHXeHepun?

85. OxapaKkTtepnsynte HanpasBfieHMS]  MPaKTUYECKOro  UCMOMb30BaHUSA  LOCTWIKEHWUN
©EenKoBON MHXEHEPUMN.

86. Kakve meguumHckne npenapatbl AN KAMHWYECKOro NpUMeHeHust Obinn co3aaHbl C

MUCnonb3oBaHMeM MeTofooB OenkoBoW UWHXeHepun? [Onsa  neyvyeHuss kakux 3aboneBaHWd  OHU
npegHasHadeHbl?

87. KakoBbl COBpPEMEHHbIE MNEpPCrneKTUBHbIE HanpaeneHust OenkoBoOW  UHXeHepuw,
CBsi3@aHHble C UX BUOMeaNLNHCKUM NMPUMEHEHNEM?

Bonpochbl k pasgeny «OCHOBbI KNETOYHON UHXEHEepUn»

1. Kakune ydyeHble BHECNN BKNa B pa3BUTHE KITETOYHOW BUOTEXHONOIMMN PacTEHNIN?

2. [avite onpegeneHne TEPMUHOB «KynbTypa KINeTOoK», «KannyCHbIe TKaHW».

3. Oxapaktepusynte TEXHOMNOINIO MOSy4YEeHNA KanmyCHbIX TKaHEN pacTeHnin? Kakue ycnosus
HeobxoaMMmbl Ansa aToro?

4. YTto npeacraBnaoT cobon hutoropMoHbl? KakoBbl MexaHM3Mbl 4eACTBUSA (PUTOrOPMOHOB
Ha KNeTKN-MULEeHN?

5. KakoBa ponb oMTOropMOHOB B npoLeccax KannycoreHesa?

6. KakoBbl cOBpeMeHHble NpeAcTaBrneHns 0 MexaHu3max KannycoreHesa?

7. KakoBbl OCHOBHbIE OTNIMYNA KanfyCHbIX KNeTOK OT HOpMasibHbIX?

8. C kakow Lenblo oCyLwecTBNAT CyOKyNbTMBMPOBaHNE (naccupoBaHue)?

9. OxapakTepuaynTe TeXHOSOMMIO NOSTyYeHUs U KyNbTUBMPOBAHUSA CYCMEH3MOHHbIX KyNbTyp
pacTeHuii. KakoBbl HanpaBneHnsa NpakTUYeckoro MCNosib30BaHNS KNETOYHbIX CYCNEeH3NN?

10. Oxapaktepusynte TEXHOMOMMIO NMONYYEHUA U KyNbTUBUPOBAHWUS MPOTONNIAcTOB aCTEHUN.
KakoBbl HanpaBneHnsa NpakTM4eCcKoro NCNonb30BaHUA NPOTONACcTOB?

11. [ante onpepeneHne TepMmnHa «comaTmdeckas rmopuamnsaumns».

12. Oxapaktepusynte TEXHONOIMMIO NOMYyYEHNss COMaTUYECKUX rMdpmnaoB pacTeHUA.

13. KakoBbl nepcnekTBbl COMaTMyecKon rmépuansaumm opraHn3moB?

14. YTo noHMMaoT Noa TEPMUHOM «BTOpPUYHAsA AnddepeHUnpoBKay KannycHbIX TKaHEeN?

15. OnuwunTe coBpemeHHble NpeAcTaBreHns O MexaHu3Max mMopdoreHesa B pacTeHUsAX u
MexaHn3max BTOpUYHON anddepeHUNpPOBKU KarmyCHbIX KIeTOK.

16. B yem 3akniovaloTcs npemMmMyLiecTBa MnonyvyeHns BTOPUYHbIX MeTabonuToB C MOMOLLBIO
KyNnbTyp KIEeTOK pacTeHun?

17. OnuwunTe TEXHOMNOMMIO NOSTYYEHUS BTOPUYHBIX METABOMNTOB C NOMOLLIO CYCNEH3NOHHbIX
KynbTyp pacTeHuUn.

18. KakoBbl MyTV NOBLIWEHUSA BbIXo4a LeneBoro metabonuta ¢ NOMOLLBK CYCMEH3UOHHbIX
KynbTyp?

19. MpuBeaute npumepbl GUOMEOULMHCKMX NpenapaToB, MOSyYEHHbIX C NMOMOLLBLID MeToaa
KyNbTYpbl KNETOK U TKaHen pacTeHu.

20. KakoBbl npeumyLlecTBa MCMOMNb30BaHUSA KyNbTyp KMAETOK pacTeHUn Ans MnosyyvyeHus

pekoMbrHaHTHbIX 6enkoB? Kakue pekoMOuHaHTHble 6enku MoryT ObiTb NOMyYeHbl C NMOMOLLLIO KYNbTyp
KNeToK pacTeHUN?

21. Kakve meTtogbl NCNOMb3yloT ANS reHeTU4eCcKon TpaHcopMaunmn pacTUTENbHbIX KIeToK?
[ante nx xapakrepucTuky.

22. KakoBbl NyTV MOBbILWEHNS BbIXOAa PEKOMOUHAHTHBIX 6EMKOB C NOMOLLLIO FreHEeTUYECKON
TpaHcopMaLmm pacTUTENbHbIX KIEeTOK?

23. Kakme pactutenbHble  OObEKTbl  WUCMONbL3YITCA B KayecTBe  MPOAYLEHTOB
PEKOMOMHAHTHLIX 0enKkoB?

24. UTto npeactaBnsetr cobow KrnoHanbHOe MWKPOpa3MHOXeHue pacTeHun? KakoBbl ero
npeumyLLecTsa o CPaBHEHUIO C TPAAMLMOHHBLIMW Cocobammn pasMHOXEHUS pacTEHNN?

25. OnuwnTe TEXHONOINIO KINOHaNbHOro MUKPOPa3MHOXEHUS pacTEeHUN.

26. KakoBa porib KynbTyp KNeToK, TKaHel 1 NPOTONMacToB B CENEKLUUN pacTeHnin?



27. OnuwunTe TEXHOMNOIMI0 KPUOCOXPAHEHUsI KyNbTyp KMETOK pacTeHun. KakoBo 3HaueHue
KPMOCOXpaHEeHUs B KNEeTOYHOW BuotexHonorum n apyrnx obnacrax uonornn?

28. OnnwmnTe TEXHOMNOMMI0 NONYYEHNSA KNEeTOYHbIX KYNbTYp XXUBOTHbIX.

29. B uem 3aknovaloTcs pasnuunsa mMexgy nepBUYHbIMU, NEPEBMBAEMbIMU U OUNSTIOMAHBIMA
KynbTypamu KneTok?

30. Oxapaktepusyinte Tunbl KyNbTUBUPOBAHUSA KNETOK XXUBOTHbIX.

31. OnnwmnTe HanpaBnNeHUs NCNOSb30BAHUS KYNbTYP KNETOK U TKAHEN XXMBOTHBbIX.
32. Kakne uMmyHOOMOTEXHOMOrMYECkMe npenapaTbl MNOMY4YalOT C MOMOLLLH KMBOTHbIX
KNeTok?

33. OnnwmnTe TEXHOMOMMI0 NOMNYyYEHNA MOHOKIMOHAIbHBIX aHTUTES C MOMOLLIbIO TMOpraom.
34. Oxapaktepusyinte HanpaBreHns NPakTM4eckoro NPUMEHEHNS MOHOKITOHAMNbHbIX aHTUTEN.
35. YUto npeacTtaBnsAoT cobor BakUUHBI? Kakne KOMNOHEHThLI BXOAST B COCTaB BaKLWH?

36. Kakve Tunbl BakUMH MCNONb3YyOTCA B MeguumHe?

37. OnuwuTe obLLYyt0 CXeMy NOMy4YeHUs BakUUH C MOMOLLbIO KNETOYHbIX KyIbTyp.

38. Hante onpefeneHne TepMuMHa «CTBOJSIOBblEe KNeTkMy». KakoBbl OCHOBHblE CBOMCTBA WU
TUNbl CTBOSIOBbIX KNETOK?

39. [ante cpaBHUTENbHYIO XapaKTEPUCTUKY CTBOSIOBbIX KNETOK PACTEHUN U XXUBOTHbIX.

40. KakoBbl HanpaBneHns NPakTUYeCKOro UCMNOSb30BaHNSA CTBOSIOBbIX KIETOK XMBOTHbLIX?

41. Kakoe 3HayeHue KynbTypbl KMETOK W, B YACTHOCTM, CTBOJSIOBbIX, MMEKOT ANSA pasBUTUS
hapMakonorm4eckmx nccriegoBaHnin?

42. UTo noHumaloT nog TepMUMHaMM «ABYMEPHbIE KIETOYHbIE KYNbTYpbl», «TPEXMEPHbIE
KNEeTOYHbIE KyNbTypbI»?

43. Moyemy ncnonb3oBaHme TpexmepHbix (3D) KynbTyp siBnsieTca 6onee nepcnekTMBHLIM Mo
CpaBHEHMIO C ABYMEPHbBIMU KynbTypamu (2D)?

44, Kak nony4atoT TpexmepHble KynbTypbl KIETOK?

45. OnuwmnTe TEXHOMOrMK Nofy4YeHns 1 BUoMegULMHCKOE NPUMEHEHME CTBOSIOBbIX KNETOK
rofI0OBHOroO MO3ra.

46. Kakve nogxogbl M TEXHOMOrMM WCNONb3YKT AN MOLENUPOBaHUSA HULW CTBOJSOBbIX
KNeTok?

47. UTo noHMmaloT nog TepMUHOM «MUKPOItoMaHbIE TeXHOoNormn»? C Kakon LeNbio OHK
NCNonb3yTCca?

48. YTo NnoHMMaIOT nog TEPMUHOM «TepaneBTUYECKoe KIOHMpoBaHne»? KakoBbl OCHOBHbIE

3Tanbl TepaneBTUn4eCcKoro KJ'IOHIApOBaHVIFI?

Bonpochsl k paspeny «OCHOBbI OMOUHXEeHepUn»

1. MpuHumn metoga MNMUP. Tunbl. YCNoBus 1 KOMNOHEHTbLI peakunm

2. Bubnnoteka OHK. MpuHUKMN opraHn3aummn, nogxodbl K CO30aHUI0

3. MupocekBeHMpoBaHue

4. MpuHuun meToda cekBeHupoBaHus. CekBeHupoBaHue no Makcamy-I'vnbepty m no
CeHnrepy

5. PasHosugHocTtu MNLP. KonnuecteeHHblie meToabl: MNLUP-PB, rubpnansauus

6. PassuTtne metoga cekseHnpoBaHus. CoBpeMeHHOe COCTosHME

7. MeTopg anektpodopesa. NpuHLMn, pasHOBUOHOCTU

8. O6wme NpyHLMNbI CO3A4aHNSA FEeHETUYECKU-MOANDULIMPOBAHHbBIX OPraHn3MoB

9. EST n STS 6mubnuortekn

10. OcCHOBHbIE MPMHLMMBI CO34aHNSA HOKAYTOB

11. TpaHcreHbl

12. OCHOBHbIE MPMHLMMbLI CO34aHNSA HOKO4AYyHOB

13. PHK-uHTepdepeHuUnsi kak MeToa Co34aHMsa HOKOayHOB

14. MpuBHeceHne yyxepogHon OHK nocpeacTBoM BEKTOPHbBIX CUCTEM

15. Mcnonb3oBaHMe MUKPOYUMNOB NpU UOEHTUUKALUUKU FeHEeTUYEeCKU-MOANPULIMPOBaHHBIX
opraHn3moB

16. OcCHOBHble NOAXOAbl B MAEHTUUKALMN FrEHETUYECKU-MOANDULNPOBAHHBIX OPraHN3mMoB

17. MpumeHeHne metoga [MUP ana waeHTMdMKaumm reHeTn4eckn-moandnumpoBaHHbIX
opraHn3moB

18. Broxumuyeckne metoabl aHanmM3sa reHeTMYeCcKkU-MoaAMULMPOBaHHbLIX OPraHN3MOB



19. Mcnonb3oBaHue MONEKYNAPHO-reHETUYEeCKNX mMeToaoB aHanumsa reHeTn4eCcKun
MOD,I/IC*)VILI,VIpOBaHHbIX opraHm3mos
20. KonunyectBeHHas oueHka copgepxKaHnAa TpaHCreHoB

KOHTPOJIbHbIE PABOTbI

BapuaHT Ne 1
3apaHue 1. BbibpaTb npaBUIbHbIA OTBET UIN OTBETDI.
1. CywHoctb ntoboro O61MOTEXHONOMMYECKOro npouecca onpeaensieTcs: a) cneumdukon
KneTkn-npoayueHTa; 6) cneundunkon nuTaTenbHON cpedbl Ansl KNeTKM-NpogyLeHTa; B) 0COBEHHOCTAMM
KOHCTPYKLMM BrnopeakTopa; r) 0co6eHHOCTSIMI BblAENEHNS N OYMUCTKM LLENEBOro NPoAyKTa.

2. Mo nuTaTtenbHbIM CBOWCTBaM K ©Oenkam couM M Msica npubnwkarTca: a) Oenku
Bogopocnen; 6) 6enkn apoxoken; B) 6enkun 6akrepuin; r) 6enkn MMKpOCKONMYECKNX rpnboB.
3. K dakTtopam, BnusawowumM Ha OuocMHTE3 EPMEHTOB, OTHOCATCS: a) reHeTudeckas

npupoaa npoayueHTa; 6) HanMume B cpeae UHAYKTOpa; B) UCMONb3oBaHWe 6roKMPOBaHHbIX MyTaHTOB; T)
Hanuune B NUTaTENbHON cpeae KOHOULMOHMpYoLWero daktopa.

4, K dumsnyeckum metogam mmMmobunmsaumm OTHOCAT: a) rnmytapanbierngHbin meton; 6)
BKITHOYEHMNE B MUKPOKAMCYIbl; B) METOA 3NEKTPOOCAXKAEHNS; T) BKITFOYEHNE B BOJIOKHA.
5. Ona nonyyeHus n oToeneHns n3onMpoBaHHbLIX MPOTOMSACTOB MCMOMb3yT MeToabl: a)

TKaHU-HAHbKKN; ©) d)epMeHTaTMBHbIN, B) dunbTpaumn; ) UeHTpUdyrmpoeaHnd; n) CoMaTUYECKOW
rmbpuansaumn.
3apaHue 2. OueHunTe, BepHO Nu cyxpaeHne. UcnpaBbTe OWMGKN B HEBEPHbIX CYXXAEHUSX.

1. OcHoBHbIM  KpuTepuem ans  nogbopa 6Guonormyeckoro ob6bekta B MUKPOGHOM
BMoTEXHONOMNN ABNAETCH CNOCOBHOCTb CUHTE3MPOBATL LieNIeBOM NPOAYKT.

2. ComaTtmyeckas rmbpuamsauma — OAMH W3  LEHTpanbHbiX METOAOB reHeTU4ecKom
NHXeHepuu.

3. JTakTO3HbIN ONEpPOH — NpUMep penpeccnbenbHOro onepoHa.

4. Hy)XHbIn reH B TEeHEeTUYEeCKOM WHXEHepun npu BOCCO34aHMM €ro Ha OCHOoBe

nsonupoBaHHon wmatpuyHon PHK nonyyator npu nomowm depmenta [OHK-zasucumon [OHK-
nonvMmMmepasbi.

5. Mo pasmepy 1 ueneBoMy HasHaveHU0 BuopeakTopbl NOAPA3AENAT Ha nabopaTopHble,
NMUNOTHbIE N NPOMBbILLINIEHHbIE.

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. UTOo Takoe 9HAOHYKMNeasbl PEeCcTPUKUMM M MOYEMY OHWU BaXHbl ANS  TEXHOMNormu
pekoMOMHaHTHbIX monekyn OHK?

2. KakoBa TexHomnornyeckas cxema nosnyydeHns doepMeHTHOro npenapata?

BapuaHT Ne 2

3apaHue 1. BbibpaTb npaBUIibHbIA OTBET UIN OTBETDI.

1. ButamuH B: cuHTesupyeTca gpoxokamu B: @) nateHTHyw dasy pocta; 6) npodasy; B)
SKCMOHeHUManbHyto dasy pocTa; ) cTaumMoHapHyto asy pocTa.

2. HapyLweHne kKoHdpopmaLumm MMMOBUIM30BaHHOMO bepMeHTa NPoMcxoauT B pesynbraTe:

a) 3akpenneHus (YXKeCTOYeHWUs) HaTUBHOW KOH(bopMaumm bepMeHTa Npu ero nocagke Ha HocuTenb; 0)
peanusaumm aPEeKTOB pacnpeaeneHs peareHToB B CUCTEME; B) XMMUYECKON MOONDUKALMN BAXKHbIX
ONS COXpaHEeHMs1 CTPYKTYpPbl W MPOSIBNEHMS aKTUBHOCTM  (OYHKUMOHanbHbIX rpynn  6enka; r)
BO3HWKHOBEHUS  Hecneundundecknx B3aUMOLENCTBUMA  Mexay depMeHTOM W HocuTenem; Aa)
O PY3MOHHBIX OrpaHUYEeHNin B akTe KaTanuaa.

3. K meTogam perynupoBaHWA HENPEpPbIBHOrO KynbTMBUPOBaHUSA OTHOCAT: a) guanus; 6)
MMUKPOCKOMUYECKUI KOHTPOIMb; B) TypOuOoCTaTHLIM PEXUM; T) KPUOKOHCEpPBAUMUS; ) XEMOCTaTHbIN
pexunm.

4. BpemeHem reHepauuun KynbTypbl NpoAyLEeHTa Ha3biBalOT: a) Bpemsd, Heobxogumoe Ans
yOBOeHus Gmomacchl; 6) NpoMexxyTok BpeMeHn oT nar-gasbl 4O Havana asbl 3aMeaneHns pocTa; B)
NPOMEXYTOK BpeMeHW, 3a KOTOpbIA onpederneHHbin obbeM nuTaTenbHOW cpedbl nocTynaet B
depMeHTep.



5. BonblWMHCTBO OUTOrOPMOHOB MNpeacTaBnsdeT cobon: a) nNpou3BoAHblE OpPraHUYecKnX
kucnot; 6) rnobynsapHble 6enku; B) BUTAMUHbI; T) FAUKOMNPOTENHbI.
3apaHue 2. OueHuTe, BepHO nu cyxaeHue. UcnpaBbTe OWMOKN B HEBEPHbIX CYXOEHUSAX.

1. [na npon3BoAcTBa aMUHOKUCIIOT UCMOMb3YHOT ayKCOTPOMHbIE MYTaHTbI.

2. B pesynbrate myTtaumm B reHe-perynatope uHaoyumbenbHble bepMeHTbl MoryT cTaTb
KOHCTUTYTMBHbLIMMW.

3. Pa6GoTbl B 0611aCTV KNETOYHOW MHXEHEPUM MOApasyMeBalOT CO34aHne 1 UCNOoNb30BaHME
pekomburHaHTHbIX JHK.

4, Haunbonee nepcnekTUBHbLIMU ABASIKOTCA NEPUOAMNYECKNE BMOTEXHONOrMYECKME NPOLLECCHI.

5. OKCMMNaHT — 3TO TKaHb, BO3HUKWAA MNPU HEOpPraHM3oBaHHOW Mponudepaunn Knetok
pacTeHus.

3apaHue 3. OTBeTbTE HAa BOMPOCHI MUCbMEHHO.

1. C «kakon uenblo pecTpuumpoBaHHy nnasmugHyto [OHK nepeg nuruposaHuem
obpabarbiBatoT wenodHom ocdatason?

2. [avite cpaBHUTENbHYIO XapaKTepUCTMKY METO40B MMMOBUNM3aunm doepmMeHTOB.

BapuaHTt Ne 3

3apaHue 1. BbiOpaTb NpaBUMbHbLIN OTBET WU OTBETLI.

1. Mo pa3mepy 1 LeneBoMy HazHa4YeHMo BMopeakTopbl MOryT ObITh: @) ANA NOBEPXHOCTHOrO
KynbTUBMPOBaHus; ©) Onsi aHaspoOHbIX NPOLECCOoB; B) ANs Me30(UNbHbIX OPraHM3MoB; ) OMbITHO-
NPOMbILWNEHHbIMY; 4) Ana TBepaodasHbIX NPOLECCOoB.

2. Ona nonyyeHnss 6enkoB nyteM MUKPOOMOMOrMYecKoro CuHTe3a WCMNonb3ylT: a)
NMOBEPXHOCTHOE KynbTuBMpoBaHue; 6) aacopOUMOHHBLIN METOA; B) BKMOYEHWE B renu; r) MeToA
rmbpuansaumn.

3. B kauectBe HocuTenem Onsi UMMobunM3aumMm NpUMEHSIOT: a) yrneeogbl; 6) nunuapl; B)
HYKNENHOBbIE KUCMOTbI; I) NOHUTbLI; ) OKCUMAblI METanmoB; €) BOAY; X) conomy; 3) 6enku.

4, B kauyectBe mHOyKTOpOoB 06pasoBaHMs Kansnyca MOryT BbiCTynaTb: a) rmbbepenuvtsl; 6)
3TWUNMEH; B) ayKCWHbI; I) ULUTOKMHWUHBI; ) nonucaxapwabl; €) ctTepovabl.

5. CyCneH3noHHY0 KynbTypy WCNONb3YT AnA: a) nonyveHus kannyca; 6) nonyveHus
BTOPUYHBLIX METabonnTOB; B) MHAYKUMM KNETOYHbIX AENEHUKW; I) MOflydYeHMs OTAEeNbHbIX KMeToK; A)
nony4yeHns aKCnnaHTa; €) buorpaHchopmauumn BELLECTB.

3apaHue 2. OueHuTe, BepHO nu cyxxaeHue. UcnpaBbTe oIMOKN B HEBEPHbIX CY)XXAEHUSX.

1. [Ona nepemelmnBaHUA XUBOTHbIX KNETOK B OuopeakTope WCMNOmb3ylT annapatbl C
NMHEBMaTU4YEeCKMM nepemMeLLBaHNEM.

2. ButamunH C nony4atoT 6BUOTEXHONOMMYECKUM METOLOM.

3. OavH 13 MexaHM3MOB perynsumm 3KCrpeccun reHoB B GakTepuanbHOW KrneTke OCHOBaH
Ha perynsumnn ceasbiBaHms PHK-nonvmepasbl ¢ NpoMoTopoM.

4, CneumanbHO nogobpaHHbIn BMOoLEHO3 MUKPOOPraHM3MOB (Uernrtono3opasnaratowue,

aMMoHMduuMpyowme, yrneesoacOpaxusatowme, CcynbUTBOCCTaHaBNMBaOLWMe, MeTaHOoOpasyoLne
DOakTepuun), OCYLLECTBASOLWMX TEPMOPUNbHOE MeTaHOBOE OpoOXeHue, UCNOMb3YKT AMA MONyvYeHus
pubodraBuHa.

5. MaBHOE HanpaBreHne MnoslydeHnst HOBbIX aHTUOMOTMKOB COCTOUT B  XMMMUYECKOM
TpaHcdopMaLnm NPUPOLHbIX MONEKYN A4S CO34aHUSA NONMYCUHTETUYECKUX aHTUONOTUKOB.

3apaHue 3. OTBeTbTE Ha BONMPOCHI MUCbMEHHO.

1. MoyeMy NNasMuaHbIA BEKTOP C MakCUMarbHO CUMbHLIM MPOMOTOPOM He Bcerfa siBnseTcs
HaUNy4LnUM 3KCNPECCUPYIOLLNM BEKTOPOM?
2. C kakon uenbio B OMOTEXHONOMMU UCMOMb3yT MyTareHe3? Kaknme myTaHTbl HasbiBalOT

PEerynsTopHbIMA N ayKCOTPOMHLIMUN?

BapuaHT Ne 4
3apaHue 1. BbiOpaTb NpaBUibHbIN OTBET WU OTBETLI.
1. B kadecTtBe nuTaTenbHbIX CybCTpaTOB MpPU KyNbTUBMPOBAHUM KOPMOBbLIX APOXOKEN

NCNONb3YIOT: @) rMaPoONN3aThbl PacTUTENbHOrO Cbipbs; 6) MOMOYHYKO CbIBOPOTKY; B) MPUPOAHbLIV ras; r)
HU3LWKWe CNUPTLI; ) COMNoMmy.

2. NMMOGUNu3oBaHHyl0 amuHoauunasy MCnonb3ylT ANA NONyYeHUs: a) MeLMLUHCKMX
npenapartoB; 6) rMOKO30-PPYKTO3HLIX CUPOMOB; B) aMMHOKUCIOT; ) SAOMAOYHOM KUCNOTbI;, A)
6€e3naKkTo3HOro MosoKa.



3. [Ons xumunyeckon nmmodbunusaumm bepMeHTOB NPUMEHSIIOT: a) BUTaMuHbI; 6) GpomMumaH;
B) rMyTapOBbIN anbAerua; r) aykCuHbl; 4) NMMNoCOMbl; €) MUKPOSNIEMEHTHI.

4, Ana ngeHTndukaumm CAMBLUMXCA NPOTOMNACTOB UCNONb3YIOT: @) MeToA, KOPMSILLIEro Cros;
©) nnasmonus; B) n3NONOrMyeckyto KOMNeMeHTaumio; r) Tun nnactug; 4) opraHoreHes.
5. KannycHble KneTknm OTnM4aloTCsl OT HOPMAalbHbIX: @) OfUTENbHOCTBIO MWUTOTMYECKOro

LnKNna; 6) pa3mMepamu; B) COCTaBOM KNEeTOYHbIX 6ENKOB; F) reHeTn4eckom retTeporeHHOoCTbIO.

3apaHue 2. OueHuTe, BepHO nu cyxxaeHune. UcnpaBbTe OoLIMOKN B HEBEPHbIX CYXXAEHUSAX.

1. Ans nonyyeHns aHTUOMOTMKOB MCMOMb3YOT OGNOKMPOBAHHbIE MYTaHTbI, Y KOTOPbIX
6rokMpoBaHo onpeaeneHHoe 3BeHO B Lienu peakuni, BeayLmnx K CUHTe3y aHTUbuoTuka.

2. [ns nony4yeHns kopmoBoro 6enka ncnonb3yT Apoxokn Eremothecium ashbyii.

3. Baktepun poga Corynebacterium ncnons3yoT Ans NPOMbILLIIEHHOrO NOMyYeHUs NM3nHa.

4, Hanbonee cnoxHon ctaguen GMoTexHONOrM4eckoro NPon3BoaCcTBa sIBMSETCs BblgerneHne
N 0YMCTKa LieneBoro nNpoaykra.

5. [ns Henpsamoro otéopa MyTaHTOB UCMOMb3YOT METOA OTNEYaTKoB (pennuk).

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. WHorga cTpaterna cuHTesa 6enka-mMyeHn BKYaeT nonyvYeHne atoro 6enka B coctase
XMMEpPHOro npoaykra. B uem npemmywecTBo Takoro nogxoaa? Kak co3gatroT XumepHbi 6enok?

2. Kakon o6paboTke nogsepraiwT KNeTOYHYK CYCMeH3uWio Mo 3aBeplueHun npouecca
depmeHTaunn?

BapuaHT Ne 5

3apaHue 1. BbiOpaTb NnpaBUnbHbIA OTBET UMK OTBETLI.

1. K MukpoopraHMamam-npodyueHTam MnpeabsaBnsitoT  OCHOBHbIE  TEXHONOrM4Yeckune
TpeboBaHusa: a) BbICOKas CKOPOCTb pocTa; 6) cnocobHOCTb K (DOTOCMHTE3Y U XEMOCUHTE3Y; B)
YCTONYMBOCTb K 3apaXeHWto MOCTOPOHHEN MUKPOMNOPORN; r) CnocOBHOCTb CUMHTE3MpoBaTb LieneBown
NPOAYKT; A) NUCNONb30BaHME AeLUeBbIX HEMULEBBIX CyOCTPaTOB; €) ANUTENbHbIV XXU3HEHHbIN LK.

2. ®dparMeHT TKaHM WnM opraHa, UCMOoMb3yeMbln ANs NOMyYeHUs NepBUYHOrO Kannyca,
Ha3bIBalOT: @) COMaKIOH; 6) CyCneH3noHHas KynbTypa; B) SKCMMAHT; I) KINOH.
3. CBsasbiBaHMe Mornekynbl epmMeHTa Ha MNOBEPXHOCTM HocuTenss npu  agcopbuun

OCYLLECTBISAETCA 3a CYeT: a) KOBaneHTHbIX CBA3en; 6) aneKkTpocTaTMyeckux B3anMOOENCTBUA; B)
BOOOPOAHLIX CBA3EW; ) rnapodobHbIX B3aMMOOeNCTBUIA; ) MMNKO3MAHBIX CBA3eNn; e) hochhoanadmpHbIX
cBA3en.

4. KannycHyto TkaHb MCMOMb3ylT ANA: a) comaTuyeckoro ambpuoreHesa; 6) mopdgoreHesa;
B) NOMyYeHMs COMaKIOHamnbHbIX BAPUAHTOB; I') KOMOCOXPAHEHUS; A1) MONYYEHUS JKCNaHTa.
5. "eH-mapkep HeobxoOAMM B reHEeTUYEeCKOW WHXeHepwun ONs: a) BKYEeHUs BeKkTopa B

KneTkn xossauHa; 6) oTbopa KONoHW, obpasyemblX KneTkamu, B KOTOpble MPOHWMK BEKTOp; B) Ans
BKITHOMEHUSI reHa-MULLEHN B BEKTOP; T) A1 NOBbILLEHNSA CTabnnbHOCTU BEKTOPA.
3apaHue 2. OueHuTe, BepHO nu cyxxaeHue. UcnpaBbTe OLIMOKN B HEBEPHbIX CYXAEHUSAX.

1. CncTtema KOHTPONS U perynnpoBkn GUOTEXHOMNOrMYECKOro npoLecca No3BonseT BHEAPUTb
npuHUmMn anddepeHLMpOBaHHbBIX PEXNUMOB B NMPON3BOACTBO.

2. Konnekuuns knoHoB kKHK, cuHTeanpyemsbix in vitro Ha matpuuax MPHK, npoucxogawmx ma
OAHOW TKaHW MM KNeTOYHOW nonynsumm, - 3to bubnumoteka kOQHK.

3. BaxHenLWwnM CBONCTBOM KansyCHbIX KNETOK, UCMNOMNb3yeMbIX B KITETOYHON BUOTEXHOMOMMMN,
SIBMSIETCH rOPMOHHE3aBUCUMOCTb.

4, «Jlunkne»  KoHUbl — 3TO  XMMWYECKM  CUHTE3NPOBAHHbLIE  OMUIOHYKNEeoTuabl,
npeacraensowme cobon canTbl PECTPUKLMM U NX KOMOMHaLNIO.

5. MeTton Guonornyeckon Gannuctukn acbdekTMBeH Ons BHeapeHus uyxepogHon [OHK B

KIEeTKM KULLEYHOW NanoyKku.
3apaHue 3. OTBeTbTE Ha BONMPOCHI MUCbMEHHO.

1. Kakve npeumyuiectBa M HeOoOCTaTKM MMeET MHTerpaumsi nnasMmMgHoOro BeKTopa B
xosaunckyto HK?
2. KakoBbl OCHOBHble MyTU YBENWYEHMS BbIxod4a LeneBoro mMertabonuta B MUKPOGHOM

onoTexHonorum?



BapuaHT Ne 6
3apaHue 1. BbiOpaTb NpaBUIbHbIM OTBET WU OTBETDI.

1. AHTUOMOTUKN  CMHTE3MPYIOTCA BO Bpems: a) faTteHTHou dhasbl pocTta; 6)
3KCNOHeHUuunarnsHon dasbl pocTa; B) cTaumoHapHom asbl pocTa; r) pasbl OTMUPaHUS.

2. B kayecTBe KpMOMPOTEKTOPOB WCMNOMb3YIOT: @) aykCuHbl; ©) xnopua Kanbuus; B)
AnmeTuncynbdOKCHA; ) MUUEepVH; 4) NONMBUHUIOBBIN CNNPT.

3. MmmobunusosaHHyto noundpepasy uMcnonb3yoT gnsa: a) [obaBneHuss B KOPM

CENbCKOXO3ANCTBEHHbBIM XXMBOTHbLIM; ) NONy4YeHNss caxapoB M3 MOJSIOYHOW CbIBOPOTKM; B) onpeaeneHus
YPOBHSI [MOKO3bl B KpoBM; ) onpegeneHuss ypoBHs AT® u HALOH2; O) neyenus 3abonesaHui
Kenya0YHO-KMLLIEYHOro TpakTa.

4, CyCneH3noHHY0 KynbTypy BblpallMBalOT C UCMOSb30BaHMEM MeToAA: a) TKaHU-HAHBbKK; 6)
coMaTtumyeckon rmépuansaunm; B) XeMOCTaTHOroO KynbTUBUPOBaHUS; 4) OpraHoreHesa.
5. Bektop Ha ocHoBe nnasmuabl NpennoyvTUTENnbHEN BekTopa Ha ocHoBe dharoson [QHK

Gnarogaps: a) 6onbwemMy pasmepy; 6) MeHbLUEeN TOKCUYHOCTW; B) BbICOKOW 4acCTOTbl BKIHOYEHUS; T)
OTCYTCTBUIO NU3MCA KINETKM XO35IMHA.

3apaHue 2. OueHuTe, BepHO Nnu cyxaeHune. UcnpaBbTe OWMOKN B HEBEPHbIX CYXXOEHUAX.

1. BHEXPOMOCOMHbBI TEHETUYECKUIA SFIEMEHT, CMOCOOHLIN K ANUTENbHOMY aBTOHOMHOMY
CYyLLIeCTBOBaAHMIO 1 pennukauum, - 3To nnasmuaa.

2. [Ona  CKpMHMHra reHomHon 6umbnuotekn MCNonb3ylT MeTod  (hM3Monornyeckon
KOMMremMeHTaumm.

3. PecTpukTasHo-nurasHbeii MeTo UCNONb3YIOT AN NOSyYEeHUss BEKTOPHbIX MOSEKyI.

4, MpoayueHTaMm KOPMOBOro 6enka sBNATCA OAHOKNETOYHbIE 3eS1eHble BOAOPOCN.

5. Ana npeanddepeHUnpoBKM 1 KannycoreHe3a HeobXo0aANMbl ayKCUHbI Y LUTOKUHUHDI.

3apaHue 3. OTBeTbTE HAa BOMPOCHI MUCbMEHHO.

1. MoyeMy [AnNs MOMYyYEHUs MHOMMX PEKOMOMHaHTHbIX ©enkoB nydlle MNPUMEHSITb
3yKapuoTMYeCcKMe, a He NPOKAPUOTUYECKNE CUCTEMbI SKCIPECCUN?
2. Kak MO)XHO MCMonb30BaThb KyrbTypy KNETOYHbIX CYCNEH3NA?

BapuaHT Ne 7

3apaHue 1. BblOpaTb NnpaBuUnbHbIA OTBET UMK OTBEThI.

1. AyKCOTPOOHbIE MYTaHTbI-NPOAYLEHTbl aMUHOKMUCIIOT UMET 0COBEHHOCTU: @) OTCYTCTBME
CMOCOBHOCTM CaMOCTOATENBHO CUHTE3NPOBAaTh HEOOX0AMMbIE ANS POCTa U Pa3BUTUA aMUHOKUCIOTHI; 6)
CNOCOBHOCTL K CBEPXCMHTE3Y LefieBON aMMHOKUCAOTHI; B) MPOAYKUMA LEeneBorM aMMHOKUCIOTHI
OCYLLECTBIISAETCA B CTaLMOHapHY0 hady pocTa; r) NpoayKums Lenesor aMMHOKUCNOTbI OCYLLIECTBSEeTCA
B nar-cbasy pocra.

2. NoeanbHbIM HocuTenem ansa MMMobunusaumn hepMeHTOB MELMLUHCKOrO HasHayeHus
ABNSAIOTCA: @) MOHUTBLI; 6) arap; B) MMNOCOMbI; ') NOPUCTOE CTEKINO; A1) BOSIOKHA HUTPAT LIENIonosbl.
3. CnocoBHOCTb KMEeTOK WNM TKaHenW BOCMPUHMMATb WHAyUMpyloLee BO3AENCTBUME W

cneunduyeckn pearmpoBaTb N3MEHEHMEM Pa3BUTUSA HA3bIBAKOT: @) KNOHANbHLIM MUKPOPA3MHOXEHNEM;
©) KNneTouHOW cenekumen; B) KOMNEeTEHUMEN; I) coMmaTU4ecKon rmépunagnsaumen.

4, Ans nonyyeHus BTOPUYHbLIX MeTabonuToB WUCMOMbL3YKT: a) MeToq nnatupoBaHus; 6)
MEeTOo TKaHU-HSHbKMW; B) CYCMEH3WOHHYI0 KynbTypy; ) coMmatudeckue ambpuonabl; 4) arapu3oBaHHYO
nuTaTenbHyto cpeay.

5. B reHHoO-MHXeHepHbIX MpOeKTax WUCNoNb3ylT (epMeHTbl: a) pecTpukTasbl; 6) OHK-
nvrasel; B) nvasbl; r) amvHoaumnasbl; A) AHK-nonumepasbl; e) weno4vHyto docdartasy; X) Kucnyro
docaTasy.

3apaHue 2. OueHuTe, BepHO nu cyxaeHue. UcnpaBbTe OWMOKN B HEBEPHbIX CYXXOAEHUSAX.

1. Yyactok monekynol OHK, ¢ «koTopbim cBasbiBaetca PHK-nonumepasa, 4Tto
COMNpPOBOXAAEeTCH MHULMaLUMen TpaHCKpPUNLUMM COOTBETCTBYHOLNX FEHOB, - 3TO MPOMOTOP.

2. OHK-rmbpugmsaums — 370 0AUH U3 METOLOB NOSTYYEHMS HY)XXHOIO reHa.



3. BekTopbl ANsi KNMOHMPOBAHMS U 3KCMNPECCUMUN FTEHOB CoAepPXKaT OAMHAKOBbIE PErynsiTopHble
3MEMEHTDI.

4, CeepxnpogyueHTbl nn3mMHa ObinM  NonyyYeHbl C  MOMOLLLID MeToda COMaTUYEeCcKOoWm
rmbpuansaumn.

5. ®OUTOropMOHbI AEVCTBYIOT Ha pacTUTENbHbIE KNeTKU B KoHLeHTpauusax 102 — 107 monb/n.

3apaHue 3. OTBeTbTE Ha BONMPOCHI MUCbMEHHO.

1. Moyvemy Ti-nnasmmnga noaxoanT AN CO34aHUA BEKTOpaA-NepeHOoCcHMKa Yy)KepOoaHOoro reHa
B XxpomocomHyto [1HK pacteHns?

2. Onuwnte nocnegoBaTenbHOCTb 3TaAnNoB  MNOMyYEHUst  Kakoro-nnbo  nekapCTBEHHOrO

BELLEeCTBa C MOMOLLIbIO METOA0B KNETOYHON NHXEHEPUN.

BapuaHT Ne 8

3apaHue 1. BbiOpaTb NpaBUIbHbIM OTBET WU OTBETDI.

1. OcHoBHble pasgenbl GUOTEXHOMOMMU: a) reHeTudeckass WHXeHepusi; 6) KneTouvHas
WHXEeHepus; B) MUKPOOHan GMOTEXHONOIUS; T) MOMEKYNsipHaa reHeTuka; ) MMMyHoBuoTexHonorus; e)
npoTeomuka.

2. Mpn wvMmmoOmMNu3auunm EepMEHTOB U3MEHSAKOTCS MX  KaTanUTUYecKue CBOWCTBA
Bcreacteme: a) 93deKkToB pacrnpedeneHns peareHToB B cucteme; 6)  MHOrotode4yHoro
Hecneumdunyeckoro CBA3bIBaHUS (bepMeHTa C HocuTenem; B) orpaHumyeHnsa anddysmm npoTOHOB; T)
n3MeHeHuss CcTabunbHOCTU epMeHTa; [) BO3HMKHOBEHMSI CTEPUYECKMX 3aTpydHEeHUn Ons
NPOHMKHOBEHNSA CyOCTPaTOB; €) 3HAYUTENBbHOrO CHMXXEHNS BPEMEHWN NOMNyNHAKTUBaUMM (DEPMEHTOB.

3. [MepcnekTMBbl  UCNONb30BaHUS  M30MIMPOBAHHbLIX  MPOTONNACTOB CBSA3aHbl C:  a)
BO3MOXXHOCTbIO MOSy4EHUs1 comaTUyeckux rmbpuaos; 6) ux CnocobHOCTbIO nornowatb M3 cpeabl
opraHensbl; B) reHeTUY4ECKOM HeCTabuIbHOCTbIO; ') BO3MOXHOCTBIO NONYYEHUS U3 HUX Kannyca.

4, OCHOBHbIMK CTagMaMM BMOTEXHONOMMYECKOro NPOM3BOACTBA SABMSAKTCA: @) NoaroToBka
Cbipbsi U BnoobBLEKTa; 6) cTepunu3aunsa NUTaTenbHbIX CPpea; B) HakonneHne Guomacchl n obpasoBaHue
LeneBoro NPoaykTa; r) BolAeneHne n o4mcTka LeneBoro Npoaykra; 4) nogaepKaHne YMCcTon KynbTypbl
NpoAyUeHTa; €) NonyyYyeHne ToBapHbIX (OOpPM NPOAYKTa.

5. Hanbonee «ygoGHOM» rpynnorn Ans XUMUYECKONn wumMmobunusaumm dBndetca: a)
nMungasonbHasa rpynna rmctuauHa; 6) ruapokcunbHasa rpynna TUPOo3uHa; B) aMUHOrpynna; r) TMonbHas
rpynna umcrevHa.

3apaHue 2. OueHuTe, BepHO nu cyxxaeHue. UcnpaBbTe oIMOKN B HEBEPHbIX CYXAEHUAX.

1. Omkur — 310 npouecc obpasoBaHUs AOBYXLENOYEYHbIX MOMEKYn U3 OOMHOYHbIX
NOJIMHYKNEOTUAHbBIX KOMMIIEMEHTAPHbIX LiEMNeNn.

2. BruoTtexHonornyeckme metoabl UCNOMb3YHOT A8 nonyveHms sButammHos A n C.

3. MocnegoBaTenbHOCTL OCHOBaHWA OMWHOW 6-8 HYKNeOoTMAOB, pacnorioXeHHas nepes
nHMUMmMpyowmnm  kogoHom AYI un  onpegensawwas 3¢dpEdEKTUBHOCTb TpaHCHsUUK, Ha3sblBaeTcs
NPOMOTOPOM.

4, MpoAdyKTbl CAUSIHUS HOPMaSibHbIX KIMETOK C KreTkamu, nporpamma pasBuTua KOTOPbIX
n3MeHeHa BCreACcTBUe 310KkayeCTBEHHON TpaHcdopMauun, HasbliBaloT rmbpugomamu.

5. [Onae3okCcMHYKNeoTUAHbIN MeTon NPUMEHSIOT AN cekseHnpoBaHus OHK.

3apaHue 3. OTBeTbTe Ha BONPOCHI MUCbMEHHO.

1. Kak ¢ nomMoLbi0 METOAOB rEeHETUYECKON MHXEHEepun co3faTb pacTeHUs, YCTOMYMBbLIE K
repbvunay?

2. B uyem 3aknioyaetcss CyTb OCHOBHbIX MEXaHU3MOB PEerynsuuMm 3KCNpeccum reHoB B

MUKPOBHOW KneTke?
BapuaHT Ne 9
3apaHue 1. BbiOpaTb NpaBUibHbLIN OTBET WU OTBETLI.

1. HenpepbiBHOE (NMPOTOYHOE) KyNbTUBMPOBAHWE MWCMONb3yeTcAa AN MNonyyYeHus: a)
aMUHOKMCNOT; 6) aHTMBMOTUKOB; B) Berika OAHOKIETOYHbIX; ') PePMEHTHbIX NpenapaToB; ) BUTAMUHOB.
2. B kavecTtBe cwmBku (cnencepa) ong MMMobunum3aumm MoXeT BbICTyNnaTtb: a) ryTapoBbIv

anbgerng; ©) anHutpogmdTopbeHson; B) meTuneHObucakpunamug; r) pubpovH; O) cunukarenb; €)
arapoasa.

3. Ob6si3aTenbHbIMM - YCIOBUAMW  ANSA  OCYLLECTBIIEHUA  KannycoreHe3a sBNAOTCA:  a)
Temnepatypa 25 °C; 6) Temnepatypa 18-20 °C; B) aspauus; r) Hanuuue B nuTaTenbHOW cpene
BUTAMWHOB; ) HanuumMe B NUTaTeNbHOW cpeae NONUITUNEHTTINKONS; €) OCBELLEHMNE NTIOMUHECLLEHTHON
namMnomn; ) TEMHOTa WU pacCesiHHbIN CBET.



4, Mpn nmmobunusaumm pepmeHTa Ha NoOsIMaHNOHHOM HOocUTene HeoBXoAMMO yuYnTbiBaTb:
a) BEnMYMHY MOHHOWM Curbl pacTBopa hepMeHTa; 6) BENUUMHY U303MNEKTPUYECKON TOYKN (DepMeHTa; B)
BENMNYNHY KOHCTaHTbl Muxaanuca gns cBobogHOro oepmMeHTa; r) NOBEPXHOCTHbIN 3apsaa HOCUTENS.

5. [nsa nonyyeHus n30nMpoBaHHbLIX MPOTONACTOB UCMOMb3YHOT: @) METOA KOPMSLLEro Cros;
6) meToq nNnasmonusa; B) METOA KPUOCOXPAHEHWUS; I) METOA co3gaHua rmbpuaom; a) hbepMeHTaTUBHbIN
MeToA.

3apaHue 2. OueHuTe, BepHO nu cyxxaeHue. UcnpaBbTe oIMOKN B HEBEPHbIX CY)XXAEHUSAX.

1. [na cosgaHna WMHTErpupylowlero BeKTopa MCMonb3ylT nnasmugbl, He CnocobHble K
CaMOCTOSATENbHOM pennnkaumm B KneTkax Xo3suHa.

2. CtebneBon opraHoreHes OCYyLLEeCTBMSETCH B YCMOBUSAX NpeBanupoBaHUs B NUTaTenbHON
cpefe KOHLEeHTpauumn aykCMHOB.

3. BTopnyHble MeTabonuTbl CUHTE3NPYIOTCA B nar-cpasy 1 SKCNoOHEeHUManbHyo gasbl pocTa
KNeTOYHOW KynbTypbl.

4, K mogudukauuam nepuognyeckoro KynbTUBUMPOBaAHUS OTHOCAT KynbTUBUPOBAHWE C
noanNUTKON N KyNbTUBMPOBAHUE B peXUMe xemocTtarta.

5. OagHOM M3 NPUYMH MOBbLIWEHUA CTabUNbHOCTU WMMOOUIIM3OBAHHBLIX (EPMEHTOB MO
CpaBHEHMIO CO CBOBOOHBIMW SBMSETCA YXKECTOYeHue (3akpenneHue) HaTUBHOW KOoHdopMaLumm
depMeHTa.

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. B kakmx crniydasx reH «Hy>kgaetcsay» B 3aMeHe 0gHOro NPoMoTopa Ha gpyron?

2. OxapakTepusynTe nocnegoBaTenbHOCTb 3TarnoB MNOMyYeHUs comaTtmyeckoro rnbpuaa
pacTeHUN.

BapuaHTt Ne 10

3apaHue 1. BbiOpaTb NpaBUIbHbIN OTBET WU OTBETDI.

1. Bonee 60 % npenapaToB amMWHOKMCAOT MOMy4YalT nyTem: a) rugponusa 6enkos
pacTUTENbHOTO M MUKPOBHOro npoucxoxaeHus; 6) MMKpobMomnornyeckoro CuHTe3a; B) XMMUYECKOro
CUHTe3a.

2. MmmobunusoBaHHble epMeHTbl UCNONb3YITCA ANA NOMy4YeHus: a) neHuuyunnunHa; 6)
rNIOKO30-(PPYKTO3HbBIX CMPOMOB; B) acnaparMHOBOW KUCNOTbI; ) aMUHOKMCIIOT; 4) KOpMoBOro 6erka; e)
N30NMPOBaHHbLIX MPOTOMNACTOB.

3. Mpn  HenpepbiBHbIX  GUOTEXHOMOrMYecknx  npoueccax OBMOOBGBLEKT  NOCTOSHHO
nogaepxusBaeTca B: a) nar-case; 6) akcnoHeHumanbHOW (hase; B) cTauMOHapHoW dase; r) dase
YyCKOpEeHUs pocTa.

4, Ona KynbTUBMPOBAHUS XUBOTHbIX KMNETOK WMCMOMb3YHT: a) peakTopbl C MeXaHW4YeCKUM
nepemewwmnBaHmemM; ©6) peakTopbl C UMPKYNSAUMOHHBIM  MEepeMeluMBaHueM; B) peakTopbl C
NHEBMaTU4EeCKMM NepemeLLMBaHNEM; ) peakTopbl 6e3 nepemeLlunBaHmns.

5. ComaknoHanbHble BapuaHTbl — 3TO: a) pacTeHusi, MOSyYeHHble nyTem rmbpuamsauum
COMaTUYECKMX KNETOK; 6) pacTeHusi, pereHepnpoBaBLLME U3 KyNbTUBUPYEMbIX KIETOK U HECYLLME KaKue-
nMBO OTKNOHEHMS OT UCXOOHbIX POPM; B) BapuaHTbl KanyCHbIX TKAHEW, NOTyYeHHbIEe NyTEM NepeHoca U
KynbTUBUPOBAHMSA Ha CBEXeN NuTaTenbHOW cpeae.

3apaHue 2. OueHuTe, BepHO nu cyxaeHue. UcnpaBbTe OWMOKN B HEBEPHbIX CYXXOEHUSAX.

1. Ona nonyyeHna reHa w3 OakTepuanbHOW KMETKM WCNONb3ylT MeTon obpaTtHon
TPaHCKPUMLUMW.

2. Monekynbl OHK, cnocobHble akuentupoBaTtb uyxepogHyto OHK n obecneuvBath ee
pennukawumnio, Ha3blBaloT NIMHKEPaMMU.

3. ComaTtnyeckuin rmubpua — aTo pacTeHune, NoryYyeHHoe nyTeMm rmbpuansanmm coMaTuyecKkmx
KNeToK.

4, B pesynbtate MmmMobunusaummn cdepmeHTa Ha HocuTene U3MEeHsieTCA 3aBUCUMMOCTb ero
aKTMBHOCTM OT Benu4nHbI pH.

5. Xumunyeckass uMMobunusaumusa doepmeHTa BoO3MoxHa 6e3 npyMeHeHus HocuTens.

3apaHue 3. OTBeTbTE Ha BONMPOCHI MUCbMEHHO.

1. Yto HasbiBalOT reHomHom ©Owubnunotekon? KakoBbl aTanbl co3gaHUs TFE€HOMHOW
ononuotekn?



2. Kak npoBogaT 0300poBneHMe NocagovyHoro Matepuana ¢ NomMoLLbo METOAOB KIETOYHOM
NHXeHepumn?

Bonpocbl n 3agaHus no ocCHoBaM GUMOUHXXeHepun
BapuaHT Ne 1
. BekTop, cnocobHbIn K pennukauumn n B 6akrepmanbHOW, U XXNBOTHOWN KIETKE -
. MocnepoBaTtensHOCTL U3 6-8 HyKNEOTUAOB, oTBEeYatoLwas 3a ceasbiBaHme PHK ¢ pubocomon -

N —

. NocneposatensHocTb [HK, ¢ KOTOpon HaYMHaeTcs cynTbIBaHNE MHG OPMaLMn -
. Co3gaHne B npobupke pekombmHaHTHbIX [HK Ha3biBaeTcs
. ickyccTBEHHbIE reHeTU4eCcKne CTPYKTYpPbl Ha3biBalOTCSA
. ®epMeHT, OoTBevaloLLnii 3a CUHTE3 KoMnneMmeHTapHou uenu OHK —
. JTan nonMmepasHon LenHon peakumn, korga obpasyroTcst OgHOLENOYEYHbIN oparmMeHT,
CBSI3@HHbIN C NPanMepoM -

8. HazoBute mnHnmym 3 Kputepus, Heobxoammble ANsi CO34aHMsA NpanMepoB Ans
nonmMmMepasHon LernHom peakumnm:

1.

2.

3.

NOoO Ok~ W

BapuaHT Ne 2

Hwxe npnBegeHa nocnegosaTenbHOCTb HykneoTngos HK.
ACCACACTCACCGCACCACCGACCACTGCCTCCGTACGCGTCCCTCTGGCGGACAATCGGTCCTA
GTGCCGAGCTCGTTTTGTTTGGATCTTCTGTATATATATAATGGAGGCTTCTCCATGTCCTCGGAGC
AGCAAGGCTGTGCAGCAATGGAGAAGTATAACAGCAACACTCAATTTGCACCATTGAGAGAGACTC
CGTTTGCCCTCCGTGGTGCTCTTGGTAGTTCAAGCTCATATCTTGAGCAAGCCAGGGGCTACACAT
CTTCCCCTGTAGCAGCTCTGCGCCCAAAGATGTCTACACCTGGAAATCGACTCCTGCATACGAGCT
GCCCCCTGTCATCTGCTGTAGCGAACCGCCCGCTGTCGCCCCATCTTCCTCTGAAGAAGCCACAGT
TCAGCGCTACTTTCTCTATCTCGCACCGTATCTTCGGTGTCGCGCTGGGAGTTGCCATCATATCCGT
CCCCCTCGCCACCAAGTTCAGCCTGATGTTTGGCGTTTGAGAGCGATTTGCTGCATCTTATGAGGA
ACTGCATTTCCCCGTTCCTGTGACTGTTTCATCGTTCGTCTGGGTTACCTTGCAACACAACTTTAGG
TGCAGTTGGAATAACATCTTTGTCATGCTGACAGACTTCTGTAATACAGTAATAAGTAAAAC
TATAAAATATCAGTGCAAGGAGGTTTGCCCCA Onpenenute No AaHHOW NOCNeaoBaTENTbHOCTY
Ha4ano n KOHeL, reHa, 3Hasi, 4To pasmep b6enka coctasnseT 169 ammHoKMCNOT. HananTe To4ky Havana
TpaHCKpMNuUMn aaHHoro reHa. Moabepute K gaHHOM NOCNenoBaTENbHOCTY NpanMepb! AN NPOBEeAEHMS
MUP Takmm o6pasom, 4ToObI Mbl CMOTIM 3TOT rEeH MCMNONb30BaTb ANlst TpaHcdopMauuKn, paccumTanTte
Temnepartypbl NNaBneHnsa gaHHbIX NpanMepos.

BapuaHTt Ne 3

Ha ocHoBaHuu HykneoTngHow nocnegosaTtensHoctTy [HK pa3paboTtaHbl cneumduyeckme
npanmepsbl ana nposeneHus MNUP. MNpanmep 1: 5-CAGTGCCCGGAGAGTTGCCCC-3' MNMpanmep 2: 5'-
CCGTACGCGTCACTCTGGCGC-3’ CoctaBbTe cxemy nposeaenus MNUP ¢ atumn npanmepamu, ykasas
napameTpbl KaX4oro atana uukna peakumm (tTemnepaTypy 1 Bpems atana). I3BecTHO, 4TO onTumarbHOM
TemnepaTtypowv ans npucoegmHenns npanmepa k JHK-matpuue asnaetcs temnepartypa Ha 2 °C Huxe
Ta, a ckopoCTb NnaeneHns coctaenseT 1 HykneoTua B cekyHay. Kpome Toro, 3Has, 4TO ANWHA NpoaykTa
peakummn 650 Hykn., a ckopocTb paboTbl Taq-AHK-nonnmepasbl 70 HykneoTugos/cek. OnpegenuTe,
Kakoe KonmMyecTBO NPOoAYKTOB peakuuun Bel nonyyute, ecnu nposegete 18 Lmknos npu appekTMBHOCTU
peakummn 72%.

3apaHua gna opMMpoBaHMA AMarHOCTUYECKUX paboT
TecTthl

1. FeHHas nHXeHepust — 3TO NpakTuKa:
a) BblBEAEHUSI HOBbIX NMOPOJ XXMBOTHbIX Y COPTOB PacTEHWN;
6) BBEAEHMS XKMBbLIX MUKPOOPraHN3MOB B TKaHW PaCTEHUI UMK KUBOTHbIX;



B) M3MEeHEHNA TreHeTU4YeCKnxXx nporpaMmm KrnetTok C uenbio HanpaBieHHOro Uu3MeHeHuda ux
HacneacTBEHHbIX CBOWCTB;
F) CO30aHNA HOBbIX KIETOK HOBOIro tuna.

2. KneTto4yHas nHxeHepusa oCHoBaHa Ha:

a) CKpeLmnBaHMmM pacTeHui;

0) oT6ope pacTeHWI U KNBOTHbIX;

B) KyNbTUBMPOBAHWM KIETOK PaCTEHUN BHE OpPraHuM3ma, CroCOOHbIX CUHTE3UPOBATb HYXKHbIE
BELLeCTBa;

) CUHTE3€ rEHOB U BHEAPEHUN UX B KINETKMN PACTEHWIA.

3. CyLLHOCTb MaTpMYHOrO CUHTE3a 3aKIoyaeTcs B:

a) CMHTEe3e BeLLeCTB OANHAKOBOrO CTPOEHUS;

6) HaNMMYMN OQHUX U TEX KE XMMUYECKMX peakLmii;

B) CO34aHUN Ha OCHOBE onpeAeneHHON MOMeKyrnbl NOA0GHbIX el CTPYKTYP;
r) co3gaHmm cneumndUYecknx BELECTB.

4. TpaHCcreHHble opraHu3Mbl MosyyaroT NyTeM BBOAA YYXXEPOOHOro reHa B
a) CoOMaTUYECKYHO KNeTKy

0) anuekneTky

B) cnepmaTo3ong

) MUTOXOHOPUN

5. B kauecTBe BeKkTOpa A58 BBEOESHUSA YYXKOro reHa B XXMBOTHYHO KNETKY UCMOMb3YHT:
a) nnasmuabl arpobakTepun

6) OHK xnoponnacTtoB n MUTOXOHAPWIA

B) BMpOMAbI

r) Bupyc SV-40

6. B kauecTBe BekTOpa A58 BBEAEHUA reHa B PacTUTENbHYIO KNEeTKY UCNONb3YIOT:
a) supyc SV-40

0) Bupyc capkombl Payca

B) nnasmunapbl arpobakrepui

r) Bupovabl

Aa) ar M13

7. B cocTaB BekTOpa Ha OCHOBE BMpYyCa He BXOAAT NocrefoBaTenbHOCTU, OTBeYalLLme 3a:
a) BUPYNEHTHOCTb

0) cnocobHOCTb K pennukaumm

B) MapKepHbI NpuU3HaK

) naTOreHHoCTb

8. TpaHCcNo30oHbI UMET hopMmy:
a) NPSMOSMHENHY0
6) KonbLEeBYO

9. ArpobakTepun SBNATCS:

a) BHYTPUKNETOYHbIMW NapasnTamu
0) BHYTPUKNETOYHBIMN CUMOMOHTaMM
B) BHEKIIETOYHBLIMW CUMONOHTaMM

) HX OQHO M3 YTBEPXOEHbIN HE BEPHO

10. YTo nexunT B ocHOBE MexaHu3ama cosganusa MO nytem geneumm n MHBEPCUK:
a) meTunuposaHune OHK

6) Hann4yne BMPYCHbIX 3NIEMEHTOB B reHOMe

B) Hannuyue [HK-TpaHcno3oHOM B reHome

r) HanNu4Me caTennMTHbIX NocregoBaTeNbHOCTEN B FEHOME



11. o4 poXxaeHUst reHHON UHXEHEPUN:
a) 1971
6) 1972
B) 1973
r) 1974

12. B cocTas noniMmepasbl BXOAUT (PYHKLMOHANbHbIX JOMEHOB:
a)1
6) 2
B) 3
rn4

13. ®epmeHTbl, cneumdmyeckn paclwennsowmne MOoreKkynbl  HYKNEeMHOBbBIX  KUCIOT B
cneunduYecKknx yyacTkax:

a) nurasbl

6) xenukas

B) SHOOHYKIeasbl

I) 3K30HYyKneasbl

14 B kavecTBe Mapkepa Ans 6akTepuanbHbIX KNeToK Mpu ux TpaHcopMaumMn UCNomnb3yloT reH
depmeHTa:

a) TUMUONHKNHA3bI

6) nakTo3bl

B) aHTMOMOTMKA

15. CrabunbHaga TpaHchopmMaLums KNeToK Bbille Npu:
a) TpaHcdekunm

6) MUKPOMHBEKL MK

B) 4OCTaTOYHO BbICOKa B 060MX Cryvasx

16. CywHocTb NMoboro GUOTEXHONOIMYECKOro NpoLecca onpeaensieTcs:
a) cneumdmrKon KNeTKN-NPOaYyLEHTa;

0) cneumndmkon NUTaTeENbHOM cpeabl AN KNETKU-NPoAyLEHTa;

B) OCOBEHHOCTSIMU KOHCTPYKUMK BropeakTopa;

) 0COBEHHOCTAMM BbIOENEHNSA U OYUCTKM LeneBOro Npoaykra.

17. K dbaktopam, HE Bnmsitolmm Ha GuocmHTE3 (hePMEHTOB, OTHOCSTCS:
a) reHeTU4eckas npMpoga nNpoayLUeHTa;

6) Hannuune B cpeae MHAYKToPa;

B) UCNONb30BaHWE BIOKUPOBAHHbBIX MYTaHTOB;

r) Hanu4Me B NUTaTENbHOM cpeae hakTopa pocTa.

18. K pmnsnyeckmm metogam nmmobunusaumm HE otHocAT:
a) rnyTapanbgerngHbii MeToa;

6) BKMOYEHNE B MUKPOKANCyIbl;

B) MeTO[ 3MeKTpooCcaxaeHus;

r) BKMOYEHWe B BOMOKHA.

19. [Ina nony4yeHusa n oTAeneHns n3onnpoBaHHbIX npoTonnacToB HE ncnone3yot metoab!:
a) TKaHWN-HAHbKW;

6) dbepMeHTaTUBHBbIN;

B) hunbTpauuu;

) LeHTpUyrnposaHuns;

20. ButamuH B, cMHTe3upyeTca Opoxikamu B:
a) naTeHTHyto ¢asy pocTa;

0) npodasy;

B) 9KCNOHEHUManbHyo a3y pocTa;



r) cTaunoHapHyto ¢asy pocTta.

21. HapylweHune koHhopmaumm MMMoBUNNM3oBaHHOrO oepMeHTa NPOUCXOAMUT B pesyrbTaTe:

a) 3akpenneHus (yKectodeHus) HaTUBHOW KoHdopmauum depmeHTa npu ero nocagke Ha
HocuTenb;

6) peanusauun 3eKTOB pacnpeserieHns peareHToB B CUCTEME;

B) XMMWYECKON MoaMMKaLnmM BaXHbIX OS1S COXPAHEHUS CTPYKTYPbl U NPOSBNEHUS aKTUBHOCTU
dyHKUMOHanNbHbIX rpynn 6erka;

r) AN Y3NOHHbIX OrpaHNYeHUIn B akTe KaTanusa.

K meTogam perynupoBaHus HenpepbiBHOrO KyNbTUBMPOBAHUSA OTHOCST:
a) omanus;

6) MUKPOCKOMNYECKNIA KOHTPOSb;

B) TypbungocTaTHbIN PEXMM;

r) KPMOKOHCEepBaLMs.

BpemeHeM reHepauun KynbTypbl NpOAYyLEHTa Ha3bIBaloT:

a) Bpemsi, Heobxoanmoe Ang yaBoeHust 6uomacchl;

6) NpoMexxyToK BpeMeHu OT nar-gasbl 40 Havana ¢asbl 3aMeaneHns pocTa;

B) NMPOMEXYTOK BPEMEHW, 3@ KOTOPbIN ONpeAeneHHbIi 06bemM nuTaTenbHOW cpeabl NOCTynaeT B
depmeHTEp.

) NPOMEXYTOK BpeMEHM OT nar-pasbl 40 BbIXOA4a Ha CTALMOHAPHbIN PEXNUM.

KannycHble knetkn HE otnnyatoTcs oT HOpMarsnbHbIX:
a) ANUTENbHOCTLI0 MUTOTMYECKOIO LUKNa;

6) pasmepamu;

B) COCTaBOM KreTOYHbIX 6eMKoB;

) reHeTUYECKOW reTePOreHHOCTbIO.

"eH-mapkep Heo6XxoauM B reHETUYECKOW UHXEHepUM ANs:

a) BKIMOYEHUS BEKTOPA B KINETKM XO35MHa;

0) oTbopa KOoNoHUN, obpasyemMbix KneTkamu, B KOTOPbIE NPOHUK BEKTOP;
B) 19 BKIOYEHWS reHa-MULLEHW B BEKTOP;

r) 4Ns NOBbILWEHMSA CTabunNbHOCTM BEKTOPA.

Mpyn nmumobunusaumm doepmeHTa Ha nonmaHMoHHoM Hocutene HE HY>XKHO yuyuTbiBaTh:
a) BENMYMHY MOHHOWN CUIbl pacTBopa (hepMeHTa;

6) BENMYMNHY N303NEKTPUYECKON TOYKN (hepMeHTa;

B) BENIMYUHY KOHCTaHTbl Mnxaanuca ansa ceobogHoro epMeHTa;

) NOBEPXHOCTHbLIN 3apag HOCUTENS.

MepcnekTnBbl NCNONb30BaHMSA U30NMPOBaHHBLIX NPOTOMMACTOB CBA3aHbI C:
a) BO3MOXXHOCTbIO MOSy4eHnst rannongHblX ruopraos;

6) nx cnocobHOCTLIO NornoLwaTh U3 cpeabl opraHensbl;

B) reHeTM4YeCKOM HECTabUNBbHOCTLIO;

) BO3MOXXHOCTbLIO NOMy4YEeHMs U3 HUX Kannyca.

[nga nonyyeHnsa BTOPUYHbIX METABONNTOB NCNONb3YIOT:
a) MeToA NnaTnpoBaHus;

0) MeToA TKAHU-HAHBKW;

B) CYCNEH3NOHHYHO KynbTypy;

r) comatmyeckne amépuonapl;

MMmobununsoBaHHy0 aMmmHoaumnasy Ucnonb3yoT AN NONyYeHus:
a) MeQUUNHCKNX NpenapaTos;

0) rnoKo30-PpPYKTO3HbLIX CUPOMOB;

B) aMWHOKUCIIOT;

r) 6€3nakTo3HOro MOJIoKa.



Ons xummuyeckon nmmobnnusaumm epMeHTOB NPUMEHSIIOT:
a) BUTaMUHbI;

0) 6pomMumaH;

B) @yKCUHbI;

) MUKPO3NEMEHTbI.

KpaTkun otBeT

1. BekTop, CNOCOGHLIN K pennunkaunm B 6akTepranbHOW, Ha3blBaeTcs
OTBeT: nnasmuaa

2. CosgaHue B npobupke rmbpugHbix monekyn AHK HasbiBaeTcs
OTBeT: pekombuHaums

3. NckyccTBEHHO CO3[aHHbIE FEHETUYECKME CTPYKTYPbl HAa3blBatOTCA
OTBET: pPEKOMOMHAHTLI

4. 3Tan nonvmepasHOW LENHOW peakuun, Koraa obpasyloTcd OOHOLEMNOYEeYHbIN dparMeHT,
CBSI3aHHbIN C NpanMepom -
OTBeT: oTXUr Nnpanmepa

BHEXPOMOCOMHbBIA TEHETUYECKMA 3NIEMEHT, CMOCOOHbIA K  ANUTENbHOMY aBTOHOMHOMY
CYLLLEeCTBOBAHMIO U pennuKauumn, - 37o:
OTBET: nnasmunaa.

PecTpukTasHo-nvrasHbeli MeToA UCNONb3YOT ANS NONYyYeHUs:
OTBET: pekombuHaHTHbIX AHK.

Ona neanddepeHUMpPOoBKN U KanycoreHe3a Heobxoanmbl PUTOFOPMOHBI;
OTBET: ayKCuHbI 1 LUTOKMHMWHBI.

Yyactok monekynbl OHK, ¢ koTtopbiM cBs3biBaeTca PHK-nonnmepasa, 4Tto conpoBoXxgaeTcs
NHULMaUMEn TPaHCKpMNUUN COOTBETCTBYIOLLIMX FEHOB — 3TO:
OTBET: npomoTop.

MpoOyKTbl CANAHMA HOPMarbHbIX KNETOK C KneTkaMu, nporpaMmma pasBuTUst KOTOPbIX M3MEHeHa
BCNeacTBME 3MOKa4YeCTBEHHOW TpaHCcopMaunn, Ha3biBakoT:
OTBET: rubpugomamu.

Mpouecc o6pasoBaHMa OBYXUEMNOYEYHbIX MOSEKysl W3 OAMHOYHBLIX  MOSIMHYKNEOTUAHbIX
KOMMIEeMEHTapHbIX Lienern Ha3biBaeTcs:
OTBET: omxur.

Mnasmnabl, He cnocoGHble K CaMOCTOSITENbHOM pennnkaumm B KrneTkax X03siMHa, UCMOmb3yT
ANS co3aaHusa BeKTopa Ans:

OTBET: uHTerpaumm B HK xo3amnckon kneTku.

Mo pasmepy n LeneBoMy Ha3HayYeHuo BropeakTopbl NOAPA3AENsoT Ha:

OTBET: nabopaTopHble, MUOTHbIE N MPOMbILLMEHHbIE.

Manoe acce

OnuwmnTe NPUHUMN NPUMEHEHNS MeToaa 3NeKTponopaLmMmn nNpu TpaHchopmMaunm 6aktepranbHbIX
KNeToK.



OTBeT: NpUYHUMN MPUMEHEHUs 3NeKTPOonopauunm OCHOBAH Ha MpPOMyCKaHWUM BbICOKOBOSMbHbIX
UMMNYNbCOB Yepe3 CYCMNeH3MI0 KIEeTOK a pe3ynbTaTe 4Yero NpoucxoauTt obpasoBaHve Mop U M3MEHEeHUN
NpOHMLAEMOCTM  MeMOpaHbl. JTO  CnocobCTBYEeT  yBENUYEHUIO  CTeneHn  3PPEKTUBHOCTH
TpaHchopMaLnn KIeTOK.

Kputepum oueHku:

e5 OannoB — 3agaya pelleHa BeEpHO (CTYAEHT ykasan nNpUMEHEHWe B [AaHHOM MeTone
BbICOKOBOJSIbHbIX MMMNYNbCOB 1 06pa3oBaHMe Nop C U3MEHEHNEM NPOHULIAEMOCTN MEMOpPaHbI);

¢ 2 6anna — pelleHne 3agayn COAEPXKUT HE3HAUNTENbHbIE OLLNMOKM (CTYAEHT yKasan TONbKO OAWUH
n3 akTopoB, MPUMEHEHNE BbICOKOBOSIbHbIX WMMYNbCOB UM obpa3oBaHMe Mop C WU3MEHEHVEM
NPOHNLAEMOCTN MeMOpaHbI);

¢(0 GannoB — 3agava He pelleHa WU peLleHMe HeBepHO (CTYAEHT He ykasam HW OZHOro
dakTopa, nNpPUMEHEeHMe BbICOKOBOSbHBIX WMMNYNbCOB MM obpasoBaHne Nop C  M3MEHEHUEM
NPOHMLL@2EMOCTM MeMOpaHbI).

2. MpumeHeHVe noaxona ¢ U3MeHeHWeM MeTunbHoro ctaTtyca OHK npu co3gaHum reHeTU4eckux
HOKayTOB OCHOBaHO Ha MoAUMUKaLMM HEKOTOPbIX a30TUCTbIX OCHOBaHWI. YKaXXUTe KakuX.

OteT: OTBET: METUNNPOBAHMIO NOABEPralTCs Takme a3oTUCTble ocHoBaHUs B cocTaBe [HK kak
LUMTO3MH U afEHUH.

¢ 5 6annoB — 3agaya pelleHa BepHO (CTYAEHT ykasan a3oTucTble ocHoBaHus B coctaBe [HK kak
LUMTO3UH M afeHVH);

¢ 2 6anna — pelueHne 3agayvm COAEPXKUT HE3HAUUTENbHbIE OLLNOKM (CTYAEHT yKasan TONbKO OOHO
a3oTucToe ocHoBaHume B cocTaBe [QHK kak UMTO3MH nnun ageHuH);

¢(0 GannoB — 3agava He pelleHa WU peLleHMe HeBepHO (CTYAEHT He ykasanm HW OQHOro
a30TUCTOro ocHosaHus B coctaBe AHK kak UMTO3MH Ui ageHuH).

3. VYKaxuTe OCHOBHble nNOAXoAbl, MPUMEHSEMblE MNpPU  WUAEHTUPUKALUUN  TEHETUYECKN
MOANULIMPOBAHHOIO OpraHMamMa.

OtBet: OTBET: ANA MAEHTUPUKALUMM FTEeHETUYECKN MOANMULMPOBAHHOIO OpraHM3Ma BO3MOXHO
npoBecTn aHanu3 reHomHon AHK nnu B ueneBoro 6enka.

¢ 5 6annos — 3agaya pelleHa BepHO (CTYAEHT ykasan Takme Noaxoabl Kak aHanua reHomHon AHK
unu B uenesoro 6enka);

¢ 2 6anna — pelueHne 3agayn COAEPXKUT HE3HAUNTENbHbIE OLNOKM (CTYAEHT yKasan TONbKO OAWUH
nogxond, aHanua reHomHon AHK unu B uenesoro 6ernka);

¢(0 GannoB — 3agava He pelleHa WU pelleHMe HeBepHO (CTYAEHT He ykasan HW OZHOro
noaxopaa, aHanma reHomHon AHK vnu B uenesoro 6enka).

4. Tpn TpaHcdhopmauun 6GakTepmanbHbIX KNETOK MCMNOMb3yloT OakTepuarnbHble BEKTOPblI B
cocTaBe KOTOpbIX 0693aTeNbHO Hanu4me cneumarnbHbiX 31EMEHTOB. YKaXuUTe Kakue 3TO 3N1EeMEHTbI.

OtBeT: OTBeT: BakTepmanbHbIi BEKTOP 06s13aTeNbHO AOMKEH MMETb B CBOEM COCTaBe Takue
aneMeHTa Kak MapKepHbIv reH Ans naeHTndukaumm n canT Ans pecTpuktasbl (SHAOHYKeasbl).

¢ 5 GannoB — 3agaya pelleHa BepHO (CTYAEHT ykasan Takue 3reMeHTbl Kak MapKepHbIN reH Ans
naeHTudmKaunm 1 canuT ons pecTpukTasbl (3HAOHYKNeasbl);

¢ 2 Hanna — pelLeHne 3a4a4n COAEPXKUT HE3HaUNTENbHbIE OLLNOKM (CTYAEHT yKasan TONbKo OAUH
3NeMeHT, MapKepPHbIV reH Ana naeHTuduKaunum unv cant Ans pecTpukTasbl (3HAOHYKeasbl));

e0 GannoB — 3agjava He pelleHa WNW pelleHne HeBepHO (CTYOEHT He ykasan HW OAHOro
3MnemMeHTa, MapKepHbIi reH Ans naeHTudukaumm nnu canT ang pecTpukTasbl (SHOOHYKeasbl)).

5. Yto cobon npegcrasnsetr 3oHg OHK C TOuku 3peHUsA CTPYKTypbl, MPUMEHSIEMbIA NpU
naeHTMdrKaumm reHeTU4YeCckn MoagnLMPOBaHHbIX OPraHM3MOB Ha OCHOBE aHanmsa ux reHomHon JHK.

OtBet: OTBeT: 30HO AnNa waeHTUdUKauMm npeactaenseT nocnegosaTensHocTb [OHK
cneungunynyto K aHannsnpyemomy yyactky AHK n cogepxatb MeTKy Ans ero naeHtugukaumm



5 BannoB — 3agjadva pelwleHa BepHO (CTyAEHT ykasan Takue aneMeHTbl NocrefoBaTenbHOCTb
OHK cneundounyHyto k aHanuanpyemomy yyactky JHK n meTky ansa ero naeHtudmkauunm);

¢ 2 banna — peleHne 3agayun COAEpPXKUT HE3HAUMTENbHbIE OLINOKN (CTYAEHT yKa3an TONbKO OAWH
anemeHT, nocrnegosaTenbHocTb AHK cneundunynyto k aHanunampyemomy yvactky AHK unn metky ans
ero ngeHtTudukaumm);

e0 Gannos — 3agjava He pelleHa WNW pelleHne HeBepHO (CTYAEHT He ykasan HW OAHOro
anemeHTa, nocnegosarenbHocTe OHK cneundunynyto Kk aHannanpyemomy ydactky OHK nnm metky ons
ero ngeHtTndmkaumm).

Kakve TpeboBaHusa NpeabaBASIOT K npoAyLeHTam?

OTBET: K npogyueHTam npeabsaBnsaioTcs TpeboBaHWA, BaXKHbIE C TOYKW 3PEHMSI TEXHOMOrMn
Npon3BOACTBA: CNOCOBHOCTb CUHTE3MPOBATL LIeNeBOW NPOAYKT (rMaBHbIA KPUTEPWUIA), BbICOKAs CKOPOCTb
pocTa, CNOCOOHOCTb K MCMOMb30BaHMIO AeLLeBbIX HEMULLEBbLIX CyOCTpPaTOB, YCTONYMBOCTD K 3apaKeHuto
NOCTOPOHHEN MUKPOGIOPOMN.

[Mepeyncnute OCHOBHbIE CTaanM BUOTEXHONOIMYECKOrO NPON3BOACTBA.

OtBeT: OcHOBHbIE CTaaMm OMOTEXHONOIrMYECKOro Npou3BoAcTBa: 1) MoArotoBka nNpogyueHTa u
nuTaTenbHbIX Cpea AN ero KynbTUBMPOBAHMS; 2) POCT NPOAyLEHTa U CUHTE3 LeneBoro npoaykra unuv
mMeTabonuta (COOTBETCTBEHHO pepMeHTauma u OGuoTpaHchopmaums); 3) BblOAerNeHne M OYUCTKa
uenesoro npogykra. Hambonee cnoxHon ctagven OMOTEXHONOMMYECKOrOo MPOM3BOACTBA SIBNAETCSH
dhepmeHTauma n buoTpaHchopmaums, Tak Kak NPUPOAHbIE NPOAYLEHTbl UMEIKOT HU3KUIA BbIXO, LiereBoro
meTabonuta. B cBsi3aM ¢ aTMm paspabatbiBaloTca Cnocobbl MOBLILWEHUSA BbiIXO4A LENeBOoro npogykra.
Ona noabopa 1 NoaroToBKM NPOAYLEHTOB NPUMEHSIOT MeToabl Nnoabopa NpoayLEeHTOB M3 MMELMNXCS
KOMNeKUMn, nonydeHus YUCTbIX KynbTyp MPOAYLEHTOB, MyTareHe3a W Cenekumu, KNeTouyHOW u
reHeTUYECKOM MHXEHEPUN.

Kakve dasbl MMeeT MofernbHas pOCToBast KpMBasS CYCNEH3NOHHOW KyNbTypbl?

OTBET: MogenbHas poctoBas kpuBas umeeT S-obpasHyto popMy. Ha aTon KprBOWN BbIAENSIOT:
1 — naTeHTHy nnu nar-gasy (BMANMbIN POCT KNETOYHOM MaccChbl HE HabN4aeTCH, KNETKN KTOTOBATCAY
K OeneHuto); 2 — norapudMmUYecKyto Unm 3KCNOHeHUManbHyto a3y, xapakTepusyloLlycs pocToM C
yCKOpeHueMm; 3 — NUHENHY (CKOPOCTb POCTa KMNEeTOK MOCTOsSHHA); 4 — a3y 3amefsieHHOro pocTta
(pe3koe CHWXEeHNEe MWUTOTUYECKOW aKTUMBHOCTWU KMETOK); 5 — cTaumoHapHyt a3y (poctoBas KpuBas
BbIXOOUT Ha NnaTto, CKOPOCTb HapacTaHWsl KNeTOYHOM MaccChbl paBHa Hynw); 6 — asy oTMmpaHus
(rvbenun) nnn gerpagauun KneTok. PeanbHble pOCTOBblE KpuBblE MOrYT OTnmMyaTbca no ¢opme (no
NPOAOCIHKNTENBHOCTU (pa3) OT MOAENBHON KPUBOWA.

KakoBbl OCHOBHbIE 3Tanbl NONYYE€HUSA TPAHCIEHHbIX XXMBOTHbIX?

OTBET: OcHoBHbIe 3Tanbl NOMY4YEHNSI TPAHCTEHHbIX XXMBOTHLIX BKITHOYAOT:

NOEeHTUUKALNIO U KOHCTPYMPOBaHWE TpaHCreHa ¢ TkaHecneunguyHbIM MPOMOTOPOM,;
KNOHMpPOBaHWE TpaHCreHa B BekTope n TpaHcdopmauuio 6akrepuin (E. coli) ana amnnudpukaumm

reHa;

NPOBePKY paboTbl FEHETUYECKON KOHCTPYKLMM C TPAHCTEHOM B 9YKapMOTUYECKUX KNeTKax;

BBEAEHWNE reHa B Si4PO0 ONnog0TBOPEHHOM ANLEKNETKN NyTEM MUKPOMHBEKLMM;

MMNNaHTaUMI0 ONNO40TBOPEHHbIX SNLEKNETOK B CypporaTHyto MaTh;

aHanua notomctea (¢ mucnonb3oBaHnem metonos MNLUP n rmbpuansaumm OHK) n ot6op ocoben,
HECYLUUX TPaHCTeH;

nccnegoBaHne ocoben, Hecywmx TpaHCreH, Ha CTabunbHOCTb ero HacrneaoBaHWUSA, NPOLEeCcCOoB
perynsauum n akcnpeccum;

CKpeLLMBaHNe XNBOTHbIX, CoAepKaLLMX TPAHCreH B KreTKax 3apoAbILLEBON NNHUN.

Yem otnunyaeTcs domsnyeckass MMMobunmsaumns depmMeHToB OT XMMUYECKON?

OTBET: Xumudeckasds ummobunumsaumsi OepmMeHTOB Ha HOCUTEMSIX OCYLLUECTBNSETCA 3a cueT
KOBaneHTHbIX CBA3en, a dmandeckad — 3a cyeT cnabblx CBsA3eW W B3aMMOOENCTBUMN:
3reKkTpocTaTMyeckux, rmapodobHbiXx B3anmMoaencTeun, cun BaH-gep-Baanbca, BogopoaHbiX CBS3eN.
Mpn xumunyeckon mmmobunusaumm obpasyeTcsi 6onee NPOYHbIA KOMMMEKC Mexay ¢(epMeHTOM U
HOCMTENEM MO CpaBHEHMIO C PU3NYECKON MMMOOMNM3auuen, Ho npoucxogaT 6onee cyllecTBeHHbIe
N3MEHEHMS KaTanuTUYECKNX CBOMCTB MMMOOMIN30BaHHOIO hepMeHTa.




Bosnbluoe 3cce

Oxapaktepusyinte  nocrnefoBatenbHOCTb  OeNCTBUSA npu  NOMy4YeHUM  FeHEeTUYEeCKM
MoanuumnpoBaHHbIX opraHnsmos metogom PHK-nHTepdepeHumn.

OTBeT: nNpuv MOMAy4YEHUN TrEHEeTMYECKn MoauduMuMpoBaHHOro opraHmama wmetogom PHK-
MHTEepbepeHumMn B KneTky BBoauTca cneunduyeckaa MukpoPHK, paHHas mukpoPHK yyactByeTt
komnnekca RISC, komnnekc RISC ysHaeT uenesyto MPHK u paspesaeT ee, paspesaHHas MPHK
noaBepraeTcs NOSHOM Aerpagaumm

Kputepum oueHku:

¢ 10 GannoB — cogepXaHne acce COOTBETCTBYET 3asBNEHHOM TeMe, a TakkKe npuBeneHbl He
MeHee 4 9aTana, BKYawwmx BBegeHne creundunyeckon MUKpoPHK, ydactne wmunkpoPHK B
obpasoBaHum komnnekca RISC, y3sHaBaHue komnnekcom RISC ueneson MPHK u paspesaHue ee,
nonHaa gerpagaums MPHK;

8 GannoB — cogepXaHue acce COOTBETCTBYET 3asBIIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 3 aTanos, BBeaeHue cneumdunyeckon MnkpoPHK, yyactue mnkpoPHK B o6pasoBaHumn komnrekca
RISC, y3HaBaHue komnnekcom RISC ueneson MPHK v paspesaHue ee, nonHas gerpagaumns mPHK;

e5 GannoB — cogepXaHue 3cce COOTBETCTBYET 3asBMIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 2 93TanoB, BKMYawowWwux BBegeHne cneundpundeckon MukpoPHK, yyactne mukpoPHK B
obpasoBaHum komnnekca RISC, y3sHaBaHue komnniekcom RISC ueneson MPHK u paspesaHue ee,
nonHaa gerpagaums MPHK;

¢ 2 banna — coaepxaHne acce COOTBETCTBYET 3asiBNIEHHOM TEME, a Takke NpuBeLeHbl He MeHee
1 aTtana, Bknodawowwmn eeegeHne creumdpunyeckon MmkpoPHK, yyactme mukpoPHK B oGpasoBaHum
komnnekca RISC, ysHasaHne komnnekcom RISC ueneson MPHK 1 paspesaHue ee, nonHasa gerpagaums
MPHK;

¢ 0 Bannos — cogepxaHne acce He COOTBETCTBYET 3asBNIEHHON TEME UNN He NPUBEAEHbI 3Tanbl,
BKMNtovawwme BeBegeHue cneumdunyeckonn mnkpoPHK, yyactne mmkpoPHK B obpasoBaHun komnnekca
RISC, y3HaBaHue komnnekcom RISC ueneson MPHK u paspesaHue ee, nonHas gerpagaums mPHK.

OxapaktepuayiTte nocrneaoBaTenibHOCTb nencTesnm npu cosgaHun reHeTn4ecKkn
MOANMULMPOBAHHOIO OpraHMaMa C MNpUMEHEHMEM B KayecTBe AOCTaBKM YYXXEpOAHOro maTtepuana
nnasmngHoro BeKTopa.

OTBeT: Npu CO34aHMN FEHETUYECKN MOOUMULMPOBAHHOIO OpraHuaMa npu NoMoLumM nnasmuapl
HeobOxoaumMo nogobpaTb nnasmugy COorfacHo MOCTaBfeHHbIM  3ajadyaMm, MpPOBECTU MOArOTOBKY
nnasMmapl NytTemMm ee pecTpuKkLUU HyKreason, NpoBECTU MOAroTOBKY FEHEeTUYeCcKoro martepuana npu
NOMOLLM TOW Xe HyKreasbl, OCyLLeCTBUTb TpaHCcopMauuio nnasmMuabl C reHeTUYeCKUM MaTepuarnom,
NpoBecTn TpaHcopmauuto BakTepnanbHOW KNETKN PEKOMOUHAHTHOM NNasMuaon, NPOBECTU CKPUHWUHE
OakTepun gnga Ha HanuuMe reHeTMYeckon MoandmkaLmm.

Kputepum oueHku:

¢ 10 6annoB — cogepxaHue acce COOTBETCTBYET 3asiBIEHHOM TeMme, a Takke NpuBeAeHbl He
MeHee 6 aTanoB, nogobpaTb nnasmugy COrfnacHo MOCTaBMNEHHbIM 3agadam, NPOBECTU MOArOTOBKY
nnasmuapl NyTem ee pecTpuKuUM HyKea3on, NpPoOBECTM NOArOTOBKY FEeHEeTUYeCKoro matepuana npu
MOMOLLM TOW e Hykneasbl, OCyLLeCTBUTb TpaHcopMaumio nnasmuabl C reHeTUY4eCckUM maTepuanom,
NpoBeCTU TpaHcopmaumio GakTepnanbHON KIETKM PEKOMOUHAHTHOW NrasMmnaon, NPpOBECTU CKPUHMHT
OakTepun Anga Ha Hanu4mMe reHeTM4eckon Moandmkaumm;

8 GannoB — cogepkaHue 3cce COOTBETCTBYET 3asABfIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 4 aTanos, nogobpaTb nnasmugy COrfacHo MNOCTaBMEHHbIM 3agadam, MPOBECTU MOArOTOBKY
nnasmugbl NyTeM ee pecTpuKuUW HyKreas3on, NpoBeCTW MOAroTOBKY reHeTM4ecKoro maTtepuana npwu
NOMOLLM TOW Xe HyKreasbl, OCYLLeCTBUTb TpaHCcHopMaLnio nnasmuibl ¢ reHeTUYeCKuM mMartepuarnom,
NpoBecTn TpaHcopmauuto BakTepranbHOW KNETKU PeKOMOWUHAHTHOM MNasMuMaon, NPOBECTU CKPUHWUHE
OakTepun gnga Ha HanuuMe reHeTnyeckon moanmkaumm;

e5 GannoB — cogepXaHue 3cce COOTBETCTBYET 3asABfIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 2 3TanoB, nogobpaTb nnasmugy COrnacHoO MOCTaBMEHHbIM 3agadam, NPOBECTUM MOArOTOBKY
nnasmugbl NyTeM ee pecTpuKuUW HyKreason, NpoBEeCTW MOAroTOBKY reHeTMYecKoro maTtepuana npwm



MOMOLLM TOW Xe Hykrneasbl, OCyLLeCTBUTb TpaHcopMaumio nnasmuabl C reHeTU4eckum maTtepuanom,
NpoBecTn TpaHcopmauuto BakTepruanbHOW KNETKU PeKOMOWUHAHTHOM MNasMuaon, NPOBECTU CKPUHWUHE
GakTepumn ons Ha Hanuune reHeTM4YecKon MoanduKaLmm;

¢ 2 Banna — cogepXxaHue acce COOTBETCTBYET 3asiBfIEHHOM TeMe, a Takke nNpuBeAeHbl He MeHee
1 atana, nogobpaTb nnasmuay CorfnacHo MOCTaBfIEHHbIM 3adadvaM, MPOBECTW MOArOTOBKY MnasMuabl
nyTemMm ee pecTpuKLNN HyKneasomn, NPoOBECTM NOLATOTOBKY reHeTUYECKOro MaTepuasna npu NoMoLLM TON e
HyKneasbl, OCYyLWeCTBUTb TpaHcopmaumio nnasmmabl C reHeTUYecKMM MaTtepuanom, MpoBecTU
TpaHcopmaumo GakTepnanbHOW KIETKU PEKOMOUHAHTHOWM NIiasMmngon, NPOBECTU CKPUHUHE GakTepuii
OIS Ha HanuMyue reHeTU4eCcKon Mmogmdukauuu;

¢ 0 6annoB — cogep)xaHne acce He COOTBETCTBYET 3asBNIEHHON TEME UMK He NpUBEAEHbI 3Tanbl,
nogobpartb nnasMuay CorfacHo nocTaBfneHHbIM 3adadyam, NPOBECTU MOAroTOBKY MnasmMuibl nytem ee
PECTPUKLMM HYKNeas3on, MpOBECTW MOArOTOBKY FEeHeTUYeCKoro maTtepuana npu MNOMOLM TOW Xe
HyKreasbl, OCyLLeCTBUTb TpaHchopMaumio nnasmuabl C reHeTUYeCcKMM MaTepuanom, MpoBecTU
TpaHcopmaumio GakTepnanbHOW KIETKU PEKOMOUHAHTHOWM NIasmMmngon, NPOBECTU CKPUHUHE BGakTepui
04 Ha Hannyme reHeTuyeckon mogndukaummn.

[avite xapakTepuUCTUKY 9TanoB reHHO-UHXEHEPHbIX NPOEKTOB

OTBET: TexHonorua pekombuHaHTHbIX monekyn OHK (MonekynsipHoe KroHWpoBaHWe, reHHas
WHXEHEepUs WUNM TreHeTnyeckass WHXeHepuss) — COBOKYMHOCTb 3KCNEepUMEHTarlbHbIX MNpoueayp,
MO3BOSIAIOLLIAA OCYLLECTBNATL NEPEHOC reHETUYECKOro MaTepuarna u3 OgHOro opraHMamMa B Apyrow.

PaboTbl B 06mactm reHeTU4eckom WHXeHepun (FEHHO-MHXEHEPHbIE MPOEKTbl) BKMNHOYAOT
OCHOBHbI€ 3Tanbl:

1 — nony4YeHune Hy>XHOro reHa (LeneBoro reHa, reHa-mMuLLEeHN);

2 — BCTpavBaHWe reHa-MULLEHN B FTEHETUYECKUA SNEMEHT (FTEHETUYECKUIN BEKTOP), CMOCOBHBIN K
pennukauuun, ¢ obpasoBaHnem pekomomnHaHTHon AHK (pOHK);

3 — BBeaeHne pekombuHaHTHOM [HK (reHa, Bxogswlero B COCTaB BEKTOpa) B KMNEeTKy X03siMHa
(ueneByto KNEeTKy, OpPraHn3M-peLmnueHT);

4 — vaeHTUdUKaumsa (CKPUHMHE U Cenekums) LeneBbIX KNeToK, Hecylwmx pekombuHaHTHyto JHK
(reH-mMuLLeHb).

eH-MULEHb (LeneBon reH) MOXXHO NOMNYYUTb HECKONbKUMKW crnocobamu: NyTeM ero BbiaeneHus
13 nsonuposaHHon [JHK ¢ nomMoLLblO0 peCcTpULMpPYOLLMX SHAOHYKIeas; NyTeEM XUMUKO-PEPMEHTATUBHOIO
CUHTE3a OfUIOHYKNeoTOOB C WX MOCreaylwen CLIMBKOW; BOCCO34aHMEM reHa Ha OCHoBe
nsonuposaHHon MPHK ¢ nomowbto PHK-3aBucumon OHK-nonumepasel (obpaTHOM TpaHcKkpunTasbl); a
Takke METOAOM NOSIMMEPA3HON LIEMHOWN peakLumu.

eHeTnyeckne BeKTOpbl — 3TO, Kak npaBuno, kKonbuesble Mornekynbl OHK, cnocobGHble K
CaMOCTOSATENbHOM pennukauun. B kadyecTBe BEKTOPOB WMCNONb3ylT nnasmuabl U Bupycbl. bonee
LUMPOKOE MpUMEHEHNE Hawnm GakTepuanbHble nnasmugbl, ocobeHHo nnasmuabl Escherichia coli (E.
coli). Bektopbl 4ns KNOHNMPOBAHUA (KITOHUPYIOLLME BEKTOPbI) KOHCTPYMPYIOT CneumnanbHO, BBOAS B HUX
yyacTkm (carTbl) y3HaBaHUs PECTPUKTa3, «paspesarolimx» MONUHYKNEOTUAHbIE LEenu KomnbLEBbIX
MOJeKyrnl BeKTOpoB. JIMHeapu3oBaHHasi MOMEKyna BEKTOPA COAEPXKUT «MUMKue» (KoMnremMeHTapHbIe)
KOHLbl, B3aMMOAENCTBYIOLLME C «JTUNKAMU» KOHLAMM reHa-mulieHn. KomnnemeHTapHble KOHLbI BEKTOpPA
n reHa cwwmsarot OHK-nurason, n nonydyeHHas pekombuHaHTHas [OHK 3ambikaetca ¢ obpasoBaHnem
€4MHOWN KOMbLIEBOW MOMEKYIbI.

MpM KOHCTPYMPOBaHMM BEKTOPOB B HWX BBOAAT TrEHbl-MapKepbl, KOOUPYHOLINE NEerko
pacrno3HaBaemMble MPU3HaKK, MO KOTOPbIM Ha YEeTBEPTOM 3Tane reHHO-UHXEHEPHOro MPOEKTa MOXHO
oToOpaTh KNEeTKN-HOCUTENN BEKTOPA.

PekombuHaHTHyto [HK BBOOAT B X03aMCKyt0 (6GakTepuarnbHyl) KNeTky Mo MexaHusmy
TpaHchopmaummn. VIckyCCTBEHHOE BBEAEHUE B 3yKapuOTUYECKME KNEeTKN n3onmpoBaHHbIx monekyn OHK
Ha3blBalOT TpaHCdEKLUMEN.

NpeHTndunkaumio peuunmeHTHbIX KNeTok, KoTopble npuobpenu LeneBon reH, NpoBoadAT B ABe
cTaguu. Ha nepBon ctagmm no reHaMm-Mapkepam oToupatoT KNeTKu, Hecylume BeKTOp, a Ha BTOpoOn —
KNeTkn, Hecylme W BEKTOP, U HyXHblM reH. [na 3Toro Mcnonb3ylT MeToAdbl, OCHOBaHHblE Ha
HenocpeAacTBeHHOM aHanu3e [OHK ueneBbiX KMeToK, a Tawke MeToAbl uaeHTUdMKaumm npusHaka
(6enkoBoro npoaykra), KOANPYEMOrO reHOM-MULLEHBIO.

OnuwKnTe OCHOBHbIE HaNpaBNeHs CNONb30BaHUS KySbTYP KNETOK N TKaHEW XUBOTHbIX:
OTBET: KynbTypbl KNeToK 1 TKAHEWN XMBOTHbLIX MCNOMb3YKTCA B Pa3fMyHbIX HanpaBneHusXx:




— B KII€TOYHOWN BUOTEXHOMOrMM AN NONYyYEeHUs pa3nnYHbIX NPOAYKTOB;

— B TKAHEBOW WHXEHEpMM C LEenbl PEKOHCTPYKUUM W pereHepauunm TKaHeW opraHusma
YyenoBeka;

— B MMMYHOMNOMMN AN M3Y4YEeHUsi 3MUTOMOB KNEeTOYHOW MOBEPXHOCTW, NMPOLECCOB nepedaqn
CUTHaNoB B KNeTKy, MExXaHM3MOB [OEeNCTBUS TMCTOrOPMOHOB, BOCMANMUTENbHbIX peakuuin, noryveHus
rmépuaowm;

— B hbapmakonorum ans MccrneaoBaHUS MEXaHW3MOB LAEWCTBUS NEKapCTBEHHbLIX NnpenapaTtos,
MeTabonuyeckMx npeBpaLlleHNin NeKapcTB, eKapCTBEHHOM YCTOMYMBOCTW; JUraH4-peuenTopHbIX
B3aMMOOENCTBUMN;

— B TOKCUKOSOrMK: ONsi M3y4deHusi MPOLIECCOB peanu3auun LUTOTOKCUMYHOCTM, MyTareHesa,
KaHLeporeHesa, BocnarneHus;

— B Hay4HbIX UCCNEeAOBaHUSAX AN U3YYEeHUs1 BHYTPUKNETOYHbIX NpoLeccoB: TpaHckpunumm OHK,
npoueccuHra PHK, cuHTe3a 0Oenka, oHepretTMyeckoro meTtabonunama, MOTOKOB MeTabonnToB,
MEeXaHU3MOB Nepeaayn BHELLHEro curHana, MembpaHHOro TpaHcrnopTa, KneTouHon anddepeHUnpoBKN,
anonTo3a u Apyrnx TUNOB KNEeTOYHOW rnbenu;

— B Hay4HbIX WCCNEAOBaHUAX AN M3YYEHUs MEXKNETOYHbIX B3auMOLENCTBWUIA: NPOLLECCOB
MopdoreHesa, rOpMOHASIbHOrO KOHTPOSS, KMAETOYHOW nponudpepaunn, agaresnun, noaBMKHOCTH,
B3aMMOAENCTBUSA KNETOK C MaTPUKCOM, KINEeTOYHOW MHBa3MK, MeTabonnyeckon koonepaunm KneTok,;

— B reHOMMKE: ANsi FeHEeTUYEeCKOro aHanm3a KneToKk, MccrnegoBaHust NpoLeccoB TpaHcdeKkuun,
NHdeKunn, TpaHcdopmauumn, UMMopTanuaaumm, CTapeHns KIeTok.

YTo npeacrtaBnsaT cobor buoceHcopb!? [ns Yero OHM UCNonb3yTca?

OTBET: BuoceHcopbl (hepMeHTHbIE aNeKTpPoabl) — WUCKYCCTBEHHbIE aHanUTUYEeCKMe CUCTEMBI,
cogepxawue VMMMOOMIM30BaHHblE EepMEHTbl W NpegHasHadeHHble Ans  aBTOMaTU4eCcKoro
OETEKTUPOBaHMST MNPOAYKTOB 3SH3MMATUYECKOro (dpepMeHTaTMBHOro) npeBpaweHnsi. KOHCTPYKTMBHO
GuoceHcop npeacTaBnsieT  coboM  YCTPOWMCTBO, COCTosillee M3  ABYX npeobpasoBaTenen
(TpaHcOobtocepoB) — OMOXMMMYECKOTO UM DU3NYECKOrO, HaxXOASLWMXCA B TECHOM  KOHTakTe.
Broxumnyecknii npeobpasoBaTtenb BbINOMHAET (OYHKUMIO BUONOrMYeckoro anemMeHTa pacno3HaBaHus,
npeobpasys nHPOpPMaLNI0 O XMMUYECKUX CBA3SIX B OU3NYECKOE UM XUMUYECKOe CBOMCTBO UMM CUrHan,
a domsnyecknn TpaHcabtocep (3NEeKTPOXMMNYECKNIA, CNEKTPOCKOMUYECKNN, TEPMUYECKNN,
Nbe303NeKTPUYEeCKUin 1 Ap.) UKCUpyeT 3TO CBOMCTBO C MOMOLLBIO CheuManbHOW annapaTtypbl.
Hanbonee yacto B GMOcCeHCcopax MUCNONb3YHT okcuaasbel, Aekapbokcunasbl, rmgponasbl. C noMoLbio
OMOCEeHCOPOB MPOBOAAT KOSIMYECTBEHHbIN aHanmM3 onpefensemblX BewectB — aMUMHOKUCHOT,
MOYEBUHBI, MEHNUUWINNHA, aMUHOKUCIIOT, TTOKO3bl, ranakrosbl, caxaposbl, deHona, gocdaT-unoHOB 1
apyrmx. CambimM pacrnpoCTpaHeHHbIM B HACTOSILLIEE BPEMS ABMSETCH aMNepoMETPUYECKUI BMOCEHCOP Ha
OCHOBE MMMOBMIN30BaHHOM MMOKO300KCHMAAa3bl AN onpeneneHms caxapa B GMonornyecknx XXMaKoCTsX.

OueHka 3HaHW, YMEHUIN N HaBbIKOB, XapaKkTepuaylLmnx atanbl GOPMMPOBaHMSA KOMNETEHLMI B paMKax
N3y4YeHnsa OUCLMNMNHBI, OCYLLEeCTBNAETCA B X04e TeKyLlen N NPoOMeXYyTOYHOW aTTecTaunn.

Tekywaa atrectaums NpoBOAUTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTTectauum
obyyatowmxca no nporpamMmmam  Bbicwero obpasoBaHuss BOpPOHEXCKOro  rocygapCTBEHHOrO
yHuBepcuTeTa. Tekyllas aTTectaums NpoBoANTCS B pOpMax: YCTHOro onpoca (MHAMBuayanbHbI onpoc,
dpoHTanbHas beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE paboTbl, TECTUPOBaAHUS).

lMpomexyToyHas aTTecTtaums NpoBOAUTCHA B COOTBETCTBMU C [1ONOXEHNEM O NMPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpammam Bbicluero obpasoBaHus.

KOHTpOnbHO-M3MepUuTenbHbIE MaTepuarnbl MPOMEXYTOYHOM aTTecTaumm BKMYawT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAOLINE OLEHUTb YPOBEHb MOSyYeHHbIX 3HaHuW. [pu oueHuBaHuK
NCnonb3yeTcHa KayecTBEeHHas LWKarna oueHoK. Kputepuu oueHnBaHus NpuBeaeHbl HUXKe.

TpeboBaHUSA K BbINONMHEHWNIO 3a4aHMIA (MNW LWKanbl Y KPUTEPUM OLIEHMBAHUS)
,D,J'Iﬂ oueHmBaHNA pes3ynbTaToB o6yqu|/|;| Ha 3a4yeTe WCNoNnb3yrTCA cCrnenywline nokasartenn: BlnageHue
TeopeTn4eCkmMmm ocHoBamMmn OUCLINNIINHBI, CNocoBHOCTb MNNICTpUpoBaTb OTBET NMpUMepaMu, d)aKTaMM, AAaHHbIMU
Hay4HbIX MCCHe,qOBaHMﬁ. ,D,J'Iﬂ BbICTaBJ1EHNA 3a4eTa HeO6XO,EI,I/IMO BbINOJTHUTb na6opaToprle pa6OTbI.
[lna oueHnBaHUA pe3ynbTaToB 00y4YeHMs Ha 3a4eTe UCMONb3YeTCsl — 3a4TEHO, HE 3a4TEHO.
CooTHoLEeHMEe nokasaTenemn, KpUTEPMEB U LLKasbl OLLEHMBAHUSA pe3yrbTaToB 00yveHus



YpoBeHb

KpuTepum oueHnBaHnsa KOMNeTeHLUn chopmMmMpoBaHHOCTHU LLkana oueHok
KOMMEeTEeHUnn
OOyuatownincsa BrnageeT NOHATUMHBIM annapaTtoM AaHHon obnacTtu ba3zoenili yposeHs 3aumeHo

Haykn (TEOpeTUYeCcKMMM OCHOBaMW  OWCUMMIIUHBLI), CcrnocobeH
UNNIOCTPUPOBAaTL OTBET NpumMepamu, akTamu, AaHHbIMU Hay4HbIX
nccnegosaHui. BeinonHeHve nabopaTopHbIx padorT.

O6yyatowniicss OEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble - He 3aumeHo
3HaHMSA Mo NporpaMMe AWUCLMMIMHLI, JAonyckaeT rpybble ownbku B
oTBETE.

20.2. NMpomexyTo4yHan aTrecTaums

lMpomexyToyHas aTTectaumss N0  OUCUMMAMHE OCYLLEeCTBNAETCA C MOMOLLbI  Crieaytowmnx

OLleHOYHbIX CPeacTB:
19.3.1 NepeyeHb BONpoOCOB K 3a4eTy:
Bonpochl K 3a4eTy B 5 cemecTpe

Ne n/n MepeyeHb BonpocoB
BrnoTtexHonorus kak Hayka, ee 3agadn. Victopus GuotexHonoruun. Cesisb OMOTEXHONMOMNM C
OPYrumMmn Haykamu.
XapaKTepncTvKa OCHOBHbIX HanpaBrieHN GUOTEXHOIOMNN.
Obwas xapakTepucTvka NpPOOYLIEHTOB, UCMOMb3yeMblix B OuoTtexHonornn. TpeboBaHus,
npegbsBngemMble K NpogyLieHTam.
OcobeHHOCTM perynsumm metabonmama B MUKPOOHOW KeTke.
[MyTn noBbILEHNA BbIXxoAa LeneBoro metrabonura npogyLeHTa.
MeToabl nogbopa npoayueHToB AN KyrnbTuBMpoBaHus. Micnonb3oBaHne NHAYLUMPOBaHHOrO
6. MyTareHe3a, MeTO4O0B Ceriekummn, reHeTUYECKOM U KNETOYHOW MHXKXEHepun AN nogrotoBKM
Buronormyeckmx 06 bEeKTOB-NPOAYLEHTOB ANs KyNbTUBMPOBaHUS.
OcHoBHble cTagun BMOTEXHOMOrMYECKoro MpPOM3BOACTBA, WX XapakTepuctuka. Cbipbe u
nuTaTenbHble cpedbl AN KyNbTUBUPOBaHUSA NPOAYLIEHTOB.
8. MpnHUMNbI JENCTBUS U KOHCTPYKLMKU BropeakTopoB. Knaccudumkauma bGuopeaktopos.
Xapaktepuctvka CUCTEM MepeMelunBaHus, alpauuu, TennoobmeHa, neHoraleHus,
cTepunM3aunn, KOHTPONS 1 PerynnpoBkM BUOTEXHONOIMYECKOro npoLecca.
MacwTabupoBaHne BMOTEXHONOMMYECKOro Npou3BoaCTBa.

ap wod e

10.

BuoTtexHonornyeckue npoueccbl W annapartbl nNepunoanyeckoro KyrnbTUBUPOBaHUA.
11. MOD,I/I(*)VIKaU,I/IVI nepnoan4vyeckoro KyrnbTuBUpoBaHUA. KnHeTnyeckne mopgenu pocTa
npoayueHTa B peakTope. dasbl pa3BnTUA nNpogyueHTa.

BuoTtexHonornyeckue npoueccobl n annapartbl HenpepbIBHONO  KynbTUBMPOBaHUA.

12 XeMocCTaTHbIV 1 TypbuaoCcTaTHbIA PEXMMbI HEMPEPBLIBHOMO KYNbTYBUPOBAHMS.
13. OcoBeHHOCTM KyNbTUBMPOBAHUSE MUKPOOBHBIX, PACTUTENbHbLIX M )KUBOTHbIX KNETOK.
14. MeToapl BblAENEHUS, O4YMCTKM U MOAgUdMKaLMM LeneBoro Npoaykra.
15. OCHOBbI TEXHONOMMM MUKPOOMONOrMYECKOro NPOn3BoACTBa KOPMOBOW GMomacchl.
16. OCHOBbI TEXHONOMMY NPOM3BOACTBA NEPBUYHBLIX METAOOIUTOB Ha NPUMEPE aMUHOKUCIIOT.
17. OCHOBbI TEXHONOMUM NPOM3BOACTBA NEPBUYHBIX METAbONNTOB HA NPUMEPE BUTAMUHOB.
18. TexHonornst NPoM3BOACTBa BTOPUYHBLIX METABOMMTOB Ha NpUMEPE aHTUOMOTUKOB.
19. VCTOYHMKM DEPMEHTOB M UX BblAENEHME.
20. OCHOBbI TEXHONOMMY NOJy4eHUss DEPMEHTHBIX NPENapaToB.
MMmobBunmsauus doepmMeHToB — LieHTparbHbIA MeTod UHXEHEePHOW 3H3MMOSIOrMK. Y CnoBus
21. «ycnewHom»  vMmmobunusaumm  depMmeHToB. [peumywiectBa  MMMOOMIM3OBAHHBLIX
EepPMEHTOB.
22, Hocutenu ans ummo6bunusaumm epmMeHToB.
Xapaktepuctvka MeTogoB uamyeckon wummobunusauum ¢epmeHToB: agcopbumst Ha
23, HepacTBOPUMbIX HOCWUTENSX, BKIHOYEHWE B renu, WCMNoNb30BaHWEe MOMNynpoHNLaEMbIX
obonoyek (mMembpaH), ucnonb3oBaHMe cucTem AByxdasHoro Tuna. MeTtoanyeckue
npvembl, JOCTOUHCTBA N HEJOCTAaTKMN KaXOoro U3 HuX.
24, XapakTepncTvka XMMUYECKMX METOA40B MMMOBunnsaumm (oepmeHToB.
KuHeTnyeckme acnekTbl kaTanusa MMMOOUNU30BaHHbIMK depmeHTamu. O dekThbl
25. pacrnpegeneHuss peareHToB B CUCTEME C WMMODBWNM30BaHHbIMKM (DepMeHTamu, yyeT

ONPDY3NOHHBIX 3aTPYAHEHUNA.




26.

BnusHue nmmobunusauum Ha CTPYKTYPHO-DYHKLMOHANbHOE COCTOSIHME U CTabunbHOCTb
EepPMEHTOB.

VMcnonb3oBaHne MMMOOUIN30BAHHbLIX CpepMeHTOB B NPOMbILUJIIEHHOCTU U aHannTn4eckom

27.
XUMUu.

o8, HoBble nogxodbl AMs MCMONb30BaHUS MMMOOMMM30BaHHbIX (PEPMEHTOB B MeAMUUHE.
BroceHcopbl.

29, OcobeHHOCTN OunopeakTopoB AnNs MNPOLECCOB C MPUMEHEHMEM UMMOOUNN30OBAHHBLIX
hPEPMEHTOB.

30. | KneTtoyHas vHxxeHepusa pacteHui. ictopusa passutnsg MeToaa KynbTyp KNeTok.

31. | OCHOBHblE HanpaBneHUst MCMOMb30BaHUSA KyNbTYp KNETOK, TKAHEW N NPOTONNAacToB.
OeonddepeHumnpoBka 1 kanmnycoreHe3 — OCHOBA CO3[aHUSA KNETOYHbIX KynbTyp. TexHuka

32. | BBEAEHMSA B KyNbTypy U KyNbTUBMPOBAHWUE N30MNNPOBAHHbLIX TKaHel pacTeHnn. MexaHu3mbl
KannycoreHesa.

33, DUTOrOPMOHbI, MexaHu3Mbl KX Buonormyeckoro p,eﬁcqamq. Ponb dutoropmoHoB B
npoueccax Nony4yeHnst 1 MCNonb30BaHWS KamnyCHbIX TKaHEW.

34. | OcobeHHOCTH KanyCHbIX KMETOK.

35. | KynbTuBMpoBaHUe OTAENbHbLIX KNETOK pacTEHUN.

36. [MoBEpPXHOCTHOE KyNbTMBUPOBAHWE KamnmyCHbIX KNeTok. [nybuHHOe KynbTuBUpOBaHME
KannycHbIX KNeTokK.

37. | CycneH3noHHbIe KynbTypbl U UX NPUMEHEHME.

38 MeToabl nony4YeHus N30NMpoBaHHbIX NPOTOMMACTOB pacTeHnn. MeToabl KynbTUBMPOBaHMUS
NPOTONSIAcTOB PaACTUTENbBHbIX KNETOK.

39, MexaHn3ambl  CANSIHUA  U30NMPOBAHHBLIX  NPOTOMMACTOB  PaCTUTENbHbLIX  KMNETOK.
Comartunyeckasi rmbpramsaunst pacTUTENbHbIX KNETOK.

40. | Bo3aMOXXHOCTM comaTm4eckon rubpuansanmm KneTok.

41. | BropuyHasa guddepeHUnMpoBKa KannyCcHbIX KNeTok.

42. | KnoHanbHOe MUKpOpa3MHOXeHne pacteHmin. O3gopoBneHve NnocagoyHoro marepuana.

43, Knefquaﬂ cenekuus. lNMonydyeHne coMakrnoHarnbHbIX BapuaHTOB pacTeHWn ¢ 3agaHHbIMU
CBOWCTBaMMU.

44. | KpnocoxpaHeHne pacTeHUNn.

45. | KynbTvBUMPOBaHMWE XXMBOTHbIX KIETOK.

46. | MNMonyyeHne UMMYHOBMOTEXHOMNOIMYECKUX NPENapaToB C MOMOLLbI XXMBOTHbIX KNETOK.

47. | T'nBpugomHble TexHonornn. Nony4yeHne n UCNonb3oBaHWE MOHOKITOHANbHbBIX aHTUTEN.

48 | MonyyeHne BakUMH C MOMOLLbIO KMETOYHBIX KYNbTYP U UX MPUMEHEHMe.
CTBOMNOBbIE KNETKM XUBOTHBIX: XapakTepPUCTUKA, OTNINYNS OT CTBOJSIOBbIX KIIETOK pacTeHunn,

49. | npumeHeHue.

50. [MprMeHeHne KNeTOUYHbIX TEXHONOMN B dapMaKoormyecknux nccnegoBaHusaxX.

51 | ABYMEPHbIE 1 TPEXMEPHBIE KIETOYHbIE KyMbTypbl.

52. | KnetoyHasi uHxeHepus XMBOTHbIX. IMpobnembl 1 NepcnekTyBbl KNOHMPOBAHWUS XXUBOTHbIX.

53. | OCHOBHbIE 3Tanbl TeHHO-MHXXEHEPHbIX MPOEKTOB.

54. | ®epMeHTbI, MPUMEHSIEMbIE B TEHETUYECKON UHXEHEPUMN.

55. | MeTogpbl MONy4YEeHUs TEHOB.

56 BekTopbl, NpUMeHsieMble B rEHETUYECKON WHXEHepuU, n TpeboBaHus, NpeabsaBsieMble K

" | HUM. KoHCTpyMpoBaHWe BEKTOPHLIX MOMEKYI.

57. | MeTogbl nony4yeHns pekombuHaHTHbIX Monekyn OHK. Omkur n nurmposaHue.

58. | BeegeHve pekombuHaHTHbIX Monekyn OHK B kneTku peunnueHTa.

59, MaeHTndukaumsa n otbop KNeToYHbIX KIMOHOB, cogepXalmx peKOMOVMHAaHTHbIE MONEKynbl
OHK v yyxepoaHbIn reH.

60. | ONTMMM3aumMsa 9KCNPECCUM rEHOB, KITOHNMPOBAHHbBIX B MPOKAPUOTUYECKMX CUCTEMAX.

61. | DykapMoTN4YECKNE CUCTEMbI AKCMPECCUN.

62, KoHCTpyMpoBaHue LWTaMMOB-MPOOYLEHTOB YEeNoBEYECKOro MWHCYMMHA, COMaTOTPOMNuHA,
NHTEPdEPOHOB.

63. | [eHeTnYeckasa nHxXeHepus pacteHui. NonyyeHne TpaHCreHHbIX PacTeHUIA.

64. | Pvcku, cBs3aHHbIE C UCMONb30BAaHWMEM TPAHCTEHHbIX PaCTEHWUN.

65. CvHTEe3 B pacTeHUSX Yy>KepoaHbIX BENKOB MeANLIMHCKOrO HasHavYeHus.

66. TpaHCreHHble pacTeHUs B CeflbCKOM XO3SMCTBE.

67. | [eHeTnYecKasa NHXEHePUs XUBOTHbIX, €e NepCrnekTuBhLI.




68. | [lepeHOC reHOB B KIETKN MITEKOMUTAIOLLUX.

69. | MNonyyeHne 1 NpUMEHEHNE TPaHCTEHHbIX XXUBOTHbIX.

70. | KnoHnpoBaHue XNBOTHBIX.

[MpOoTMBOBMPYCHbIE BaKUWHbLI, MOSTyYEHHbIE T[EHHO-UHXEHEPHbIMM MeTodaMKn, Uu  Uux
NpPUMeEHEHNeE.

72. | 'eHHas Tepanusi: onpegenenne, Nogxodbl U MeTOAbI.

73. | BMpyCHbIe 1 HEBUPYCHbIE CUCTEMbI JOCTaBKN FEHOB.

74. | INpyMeHeHne reHHon Tepanun.

75. | JlekapCTBEHHbIE CpeAcTBa HA OCHOBE OJIMTOHYKNEOTUAOB.

76, benkoBas nHXeHepus: onpeaeneHne, OCHOBHbIE MOAXOAbl U METOAbI.

71.

77. | NpumeHeHe B6enKoBOW NHXEHEPUU.

TexHonornyeckass 6GuosHepreTuka. [lepcnekTuBbl TEXHONMOrMYECKOW OMO3IHEpPreTukun.
Mony4yeHune Guorasa.

Jkonormnyeckne acnekTbl NPOMbILLNEHHON BMOTEXHOMOIMK.

78.

79.

80. | bnobesonacHOCTb 1 roCyaapCTBEHHbIA KOHTPOIb.
Bonpochbl K 3a4eTy B 6 cemecTpe

1. MpuHumn metoga MNUP. Tvnbl. YCnoBrs 1 KOMNOHEHTbI peakunm

2. [MupocekBeHpoBaHue

3 MpuHumMn metogoa cekBeHupoBaHus. CekBeHupoBaHue no Makcamy-Ivunbepty u no

' CeHrepy

4. PasnosugHocTu MNLP. KonnyectBeHHble meTogpl: MNLIP-PB, rubpuamnsaums

5. Pa3Butre metoga cekBeHnpoBaHusi. CoBpeMeHHOEe COCTOSIHNE

6. MeTog anekTpodopesa. [MNpnHumnn, pasHOBNOHOCTM

7. O6Lwme NprHUMNbI CO30aHUSA reHeTUYECKN-MOANULMPOBAHHBIX OPraHN3MoB

8. EST n STS 6ubnmoTekn

9. OCHOBHbIE MPUHLUMMBI CO34aHMUS HOKayTOB

10. TpaHcreHsbl

11. OcHoBHble npuHUMNBI co3gaHuss HokgayHoB 13. PHK-uHTepdepeHuus kak meton
cOo3[aHu1sa HOKAayHOB

12. MpuBHeceHue vyxepoagHor AHK nocpecTBOM BEKTOPHbLIX CUCTEM

13. VMcnonb3oBaHWe MUKPOYMMOB NpU MAEHTUUKALMKM FeHEeTUYeCKU-MoaNULMPOBAHHBIX
OpraHn3moB

14. OcHoBHble Noaxoapl B uAeHTUMKaLUN reHeTUYECKN-MOANULINPOBAHHBIX OPraHM3mMoB
MpumeHenne metoga [MUP ana wnaoeHTMdukaumm reHeTnyeckm-mMoanduLmMpoBaHHbIX

15. opraHu3moB

16. Buoxnmuyeckue MetToabl aHanmMsa reHeTU4eCKU-MoanduLMPOBaHHbIX OPraHN3MOoB

17 Mcnonb3oBaHne  MOMEKYNspHO-reHeTM4eCckux  MeToOOB — aHanusa  reHeTUYecKu

' MOAMMDULMPOBAHHbBIX OPraHU3MOB

18. Bbubnuoteka AHK. MNpuHUMN opraHnsaumm, Nogxoabl K CO34aHuIo

19. KonnyecTBeHHas OLeHKa cogep)XaHnsa TpaHCreHoB

20. OcHoBHbIe rpynnbl pepMeHTOB BMONHXEHEPUN.

21. Cnoco6bl TpaHcopMaLny 3yKapnoTUHECKUX KNETOK.

KoHTponbHo-n3MepuTenbHbI MaTepuan ans 3adeTta BKoYaeT 2 Bonpoca M3 NepeyHsi BONpocoB Anis
3ayeTa.
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3aBenytowmi kadenpon
Ononsnkm 1 BMoTEXHONOrNK
B.I". ApTioxoB

. .2021

Hanpasnenwne 06.03.01 buonozaus

Oucumnnunua 61.0.35 BeedeHue 8 6UuomexHooaur u BUOUHXEHEPUIO
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bug attectauumn npomexymoyHas (5 cemecmp)

KoHTponbHO-nameputenbHbii matepuan Ne 1

1. Metogbl nogbopa npoayueHTOB AN KynbTUBMpOBaHMSA. Wcnonb3oBaHWe WHOYLMPOBAHHOMO
MyTareHesa, MeTOAOB CenekuMn, reHeTUYEeCKOM W KNeTOYHOW WHXEeHepun Ans MOArOTOBKM
Buronorn4yecknx 06 HLEKTOB-NPOAYLIEHTOB ANS KYNbTUBMPOBAHMS.

2. NeonddepeHumnmpoBka WM KanmycoreHed — OCHOBa CO34aHuUs KMNEeTOuYHbIX KynbTyp. TexHuka
BBEAEHNA B KynbTypy W KynbTUBMPOBaHWE W30NUPOBaHHLIX TKaHEW pacTeHuin. MexaHusmbl
KannycoreHesa.

MpenogaBaTtesnb M.A. HakBacuHa




YTBEPXOARKO

3aBepyowmn kadegpon
Buoxnmmn n dramonorum KneTkm
A.T. EnpuHues

. .2024

Hanpaenenune 06.03.01 buonoaus

OucuunnuHa 61.0.35 BesedeHue 8 buomexHO102uUK U BUOUHXEHEPUIO
dopma obyyeHus oyHas

Bua koHTpona 3avem

Bua attectauuun npomexymoydHas (6 cemecmp)

KoHTponbHO-nameputenbHbii matepuan Ne 1
1. MpwuHumn metoga MNUP. Tunbl. YCNoBMS U KOMMOHEHTbI peakuunu.
2. Wcnonb3oBaHne  MUKPOYMNOB  MpU  MAEHTUMKAUUKM  FeHeTUYEeCKN-MOANULMPOBAHHbBIX

OpraHvM3MoB.

Mpenogaeartenb depopwuH [.H.




