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PABOYASA NMPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B1.0.35 BBegeHne B OMOTEXHONOIrNO 1 GUOUHXKEHEepPUIo

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, A4.6.H., goueHT, PegopuH OmuTtpun Hukonaesuy, K.6.H., AOUEHT

7. PekomeHaoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONOrnyeckoro dakynbteta
18.03.2024 r., npoTtokon Ne 4

8. YuebHbIn roa: 2026-2027, 2027-2028 CewmecTp(bl)/TpumecTp(bl): 6, 7



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
NHXEHepUn), Ux 3agadax, Metoaax, 4OCTXKEHUSX, Npobnemax, nepcnekTueax passuTus.

3adayu y4yebHoU OuCUUMNIUHBI:

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

- U3YyYUTb OCHOBbI TEXHOMOrMM MOMY4YEHUS U OCHOBHbIE HamnpaBfEeHUA UCNOSb30BaHMSA
hepMEHTHbIX NpenapaToB B MeauLMHe U OTpacrsx Hapo4HOro XO35MCTBa;

- U3yYnTb TEOpeTU4eCcKne OCHOBbl U METOObl FEHETUYECKON M KIMETOYHOW WHXEHepuw,
no3sonstLwue nony4atb U UCNOMNb30BaTb NrEHETUYECKM TPAHCHOPMUPOBaHHbIE Buororndyeckmne
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, ©6enkoB, nMNnOoB, YrNEBOAOB); CTPYKTYpPHO-
OYHKUMOHANbHYIO OpraHM3aumio  NMPOKapMOTUYECKMX U 3YKapUOTMYECKMX KNeTOK W UX
KOMMOHEHTOB, BUPYCOB; MNPUHUMMNbI  (PUNKO-XUMUYECKMX METOLAOB aHanm3a COCTOSIHUS
duocuctem.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi MO AUCUUNNMHe/MOAYNIO (3HAHUSA, YMEHUA,
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
npodeccuoHanbHomn COBpPEMEHHOM NPOU3BOACTBA; XapaKTepUCTUKY MpOOYLEHTOB,
AesaTensHoCTH BuoTexHomnoruu, TpeboBaHMA K HUM U MEeTOAbl MX MOATOTOBKU U
COBpPEMEHHbIE MONEKYNsiPHOM nogbopa Ans  KyNnbTUBMPOBaHWUS;  OCHOBbI
npeacrtaeneHns o6 BruomeanumHbI, 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, , MOJSIEKYNSIPHOIO | OCHOBbI UHXEHEPHOW 3H3UMONornM (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, HanpasneHns
MpPaKTU4YeCcKoro NPYMEHEeHN " pUCKU
MCMonNb30BaHuWs reHeTU4eCcKm
TpaHCcOpPMMUPOBaHHbIX BGuonornyecknx
OObEeKTOB; OCHOBHble MeTOAbl MOMy4YeHUs U
HanpaBneHWsl NpPaKTUYeCKoro MCMob30BaHKsA

N30MMPOBaHHbIX KINETOK W TKaHeW pacTeHuH;
TEXHOMOrMN KyNnbTUBUPOBAHMA 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
BUOTEXHONOMMYECKOTO  MPOLEcca,  OCHOBHbIX




cnocoboB co3ganusa n ngeHtndukauum MMO.
Brnagetb (MMeTb  HaBbIk(M)): nogbopa U
noaroToBKm npoayueHTa ans
KyNbTUBMPOBAHUS, MOJNydeHUsI U BblgeNeHus
uenesoro MeTabonuta; nogbopa  meToda
uMMobunusaumm, Hocutens U  NpoBeaeHus
nMmMobunusaumm epmeHTa, UccrnegoBaHusa 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
ONOTEXHONOINYECKN
X Npou3BoaCTB,
aHanusumpyet
NnpaKTUYeCKyo
3Ha4YMMOCTb
npoayKkToB
OMOTEXHONOrMYECcKU
X "
OromMeguULIMHCKNX
NpOon3BOACTB.

3HaTb: TeopeTU4eckMe OCHOBbl  MUKPOBHOWM
6uoTexHonormn (ctagnm GUOTEXHOMNOIMYECKOrO
NMPOU3BOACTBA; XapaKTepPUCTUKY MpOaYLEHTOB,
TpeboBaHMs K HUM U MEeTOAbl UX MOArOTOBKM U
nogbopa  Ans  KyNbTUBMPOBaHWUS;  OCHOBbI
KyNbTUBMPOBaHUS NpPOAYLIEHTOB;
Knaccudukaumio n yCTpOMCTBO BMOpeakTopoB:
OCHOBbI TEXHOMOMMM MONYYEHUST MEPBUYHBLIX U
BTOPMYHBLIX MeTabONMTOB Ha npumepe OGenkos,
aMUHOKUCHOT, BUTAMWHOB,  aHTUOMOTMKOB),
OCHOBbl VH)XXEHEPHOW 3H3MMOJIOTMM  (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 HanpaBfeHus
NPaKTUYECKOro MPUMEHEHUST KUBOTHbBIX KMETOK;
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 n ngeHtndukauum FMO.
Bnagetb (umeTb  HaBblk(M)): nogbopa wm
NOAroTOBKM npoayueHTa ongd
KyNnbTUBMPOBAHUSA, TMOMyYEeHUS W BblaeneHus
uenesoro MetabonuTta; nogbopa MeToaa
uMMobunusaumm, Hocutens W NpoBeOeHUus
nMmMobunusaumm epmeHTa, UCCrefoBaHUsa 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
6 cemecTp 7 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 gUCLUMNInHbI
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 BGuotexHonornyeckoro | YK «BgedeHue
Npon3BOACTBA. Xapaktepuctuka npoAayLIEeHTOB. | 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. Mpobnembi 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 NPOV3BOACTB. MeTonbl | yHugsepcumem
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 METaboNUTOB Ha mpumepe
BUTAMWHOB. TEeXHONorMs npou3BOACTBa BTOPUYHBIX
MeTabonMToB Ha NpUMepe aHTMBUOTMKOB.
1.3 BruounHgycTpus depmeHToB | OCHOBBI ~ TEXHOMOrMM  nony4veHuss  bepmeHTHbIX | 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
CBOMCTBaA UMMOBUNN30BaHHbIX dhepMeHTOB.
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 NPOMbILLIEHHOCT 1 MEAMLMHE.

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

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

UHXeHepun. MeTtoabl nonydeHuss reHoB. MeTogpbl | 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, KMOHUPOBAaHHbIX B | «ONeKmMpOHHbIU
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 UCMONb3oBaHuA. 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 MeToAbl,
NPYMEHEHNE.

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

UHXeHepuun mMeToga KynbTypbl krnetok. OcHOBHble MeToAbl | 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
KneTouHas uWHXeHepust XMBOTHbIX, €e [OCTxeHus, | buomexHonoau
npobnemsbl n nepcnekTuebl. MeToabl KyNbTUBUPOBAHUSA | t0» Ha
XMBOTHBIX KIETOK W HanpaBfieHuUsl 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: MMUP-PB, rubpuamsauus. | « OcHo8bl
OnpepeneHne HyKNeoTWOHOW MOCHeoBaTENbHOCTU: | BUOUHXEeHepuu»
cekBeHupoBaHue no Cenrepy, no Makcamy-I'mnbepty. | ,
AHann3 OCHOBHbIX MeTogoB GuonHxeHepuun. 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 wn  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 TPaHCHOPMMPOBAHHBIX
MUKPOOPraHN3moB. "eHeTu4eckas NHXeHepusi
pacteHuin. lMonyvyeHne M nNPUMEHEHWe TPaHCreHHbIX
pacTeHui. "eHeTuyeckn MoaAMdMLMPOBaHHbIE
pacTeHNsa U PUCKU UX UCNONb30BaHUA. [eHeTnyeckas
WHXeHepust  KMBOTHbIX. [lepcnekTvBbl  pas3BuUTUS
BUOUHXEHEPUM: pearnbHOCTN N MUbI.

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

buoTexHonornm

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 HexXenaTenbHbIX
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 aHTUOMOTUKAM.

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 onTumanbHOro 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
aKTMBHOMY  LEHTpPY  9H3uMa. Mmmobunusauus | « QnekmpoHHbIL
depMeHTOB. VamepeHne kaTanuTU4eCcKon akTUBHOCTW | yHU8epcumem
UMMOBUNN30BAHHbIX dhepmeHTOB. NamepeHune | BIY»
coaepXxaHus Gernka B MMMOBUNN30BaHHbIX
npenapatax metogom Jloypu. CpaBHEHUE aKTUBHOCTU
UMMODUNN30BaHHbIX  MpenapaTtoB B  MOAENbHbIX
peakTopax  MNEpUMOAUYECKOTO U HEnpepbIBHOMO
OeNCTBuS. Bnusxue MUKPOOKPY>KEHNS Ha
TemnepaTypHbIn, pH-onTumymbl, KMHeTn4yeckne
CBOWCTBA " cTabunbHOCTb depmeHTa.
Mmmobunmsauusa 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. BeepgeHwue | 8
pekoMBUHaHTHbIX Monekyn OHK B kneTku peuunueHTa. | 6uomexHosnoau
NoeHTndukaums KMNETOK, coaepXxaiumx | ro» Ha
pekomMOuHaHTHble Monekynbl  OHK.  Ontumusauus | nnamgpopme
aKcnpeccun reHoB, KMOHUPOBAHHbIX B | «3NI€KMPOHHbIU
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
MITEKOMUTAIOLLIMX. MonyyeHne 1 nNpUMeEHEHUe
TPaHCTEHHBbIX XMBOTHbIX. KnOHMpOBaHME XMBOTHbIX.
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.
Comatunyeckas rmbpuamsaumsi u €€ BO3MOXHOCTM.
KnetouyHaa uWHXeHepusi XMBOTHbLIX, €e [OOCTWKEHUS,
npobnemsl n NnepcnekTusbl. MeToabl KynbTUBUPOBaHUS
XMBOTHbIX KMETOK W HanpaBfeHus1 UX NPakTU4YecKoro
NCMorb30BaHUS. Mony4yeHue
UMMYHOBNOTEXHOMNOIMYECKUX NpenapaToB C NOMOLLbIO
XMBOTHbIX KMETOK. TeXHONOrmm nonyyeHnsi CTBOMNOBbIX
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 aHanua [JHK. BeigeneHne reHoMHon | 6uouHxeHepuu»
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 OpraHusmosB | rnamgopme
KoHcTpyupoBaHue crneumpuieckmx npanmepoB. | «/1eKMPOHHbIU
Kputepuun. lNopbop napameTpoB amnnudukaumm co | yHusepcumem
cneundunyHbIMK npanmMmepamu. MoctaHoBka | BIY»
kavyecTtBeHHon MNMLP.

MpmeHeHne nonuMepasHoM UenHOW peakuum ans

naeHTurkaumum TPaHCreHHbIX OpraHn3moB.
KonuuectBeHHa oueHka TMO B o6Gpasuax. AHanus
61oobbeKTOB Ha OCHOBE OHK-mapkepos.

CpaBHuTenbHas XapakTepucTuka TPaHCreHHbIX
OpraHM3mMoB C  MNPUMEHEHWEM TEHEeTUYECKUX W
BUOXMMUNYECKNX MAPKEPOB.

13.2. Tembl (pasaenbl) AUCUUNINHBI U BUAbI 3aHATUN

Bugbl 3aHaTUI (KONTM4ECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas
n/n | (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTtopHble paboTa Bcero
1 OcHoBHble HanpaBneHus 5 5 10 14
BuoTexHonornm
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
UToro: 48 64 140 252

14. MeToamnyeckue yKasaHus Ansi 00y4aloLWmnxXcs No 0CBOEHUIO AUCLMUMNIIUHbI:

N3yueHne gucumnnuHbl «BBegeHne B OMOTEXHONOrMIO» NpefycMaTpyMBaeT YTEeHUEe HneKUUn,
npoBedeHne nabopaTopHbIX M MPAKTUYECKUX 3aHATUA W CaMOCTOATENbHYH paboTy CTy4EeHTOB.
BbinonHeHne nabopatopHbix paboT n camoctoaTenbHas paboTta OCyLWeCTBASATCS C UCNOMNb30BaHMEM
KOHCMEKTOB NeKkunn 1 y4ebHblx nocobui: Xonaska M.I'. MnkpobHble BuoTexHonorumn: TeopeTn4eckuin n
npaktnyeckmn acnektel / M. XonsiBka, M.A. Haksacuna, B.[. ApTioxoB; BopoHexckuin
rocygapcTBeHHbIn yHuBepcuteT. — BopoHex: N3gatensckni gom BIY, 2017. — 236 c.; Xonsska M.I.
Mpaktnkym no 6uotexHonormm: MMMOOUNM3oBaHHble OMOTEXHOMOrMYeckne OOBLEKTbI B cCUCTEME
nabopatopHbix pabotr / M.I. Xonseka, M.A. HaksacuHa, B.[. ApTHOXOB; BopoHexxckui
rocygapcTBeHHbIn yHUBepcuteT. — BopoHex: N3paTtenbckunn gom BIY, 2017. — 161 c.; HaksacnHa M.A.
BMOVHXMHUPUHI: MONEKYNAPHO-TEHETUYECKME OCHOBbI, aHaNUTUYECKNe U CMHTeTndeckne metoabl / M.A.
HakeacuHa, M.I". Xonsieka, B.I". ApTioxoB. BopoHex: N3gatenbckunii gom BIY, 2021. 164 c.

CtygeHTbl BbiNonHAT nabopatopHble paboTbl, OTBeYalOT Ha TECTOBble 3aJaHus, peLlaroT
3aga4uu, BbINOMHAKT 3a4aHnsA TeKyLLen aTTecTaumm.

CTyOeHTbl 3HaKoMATCA C TeopeTUyYeckum maTepuanoMm B Mpouecce FEeKUUMOHHOro Kypca,
caMoCToATeNbHO npopabaTbiBalOT U ycBauMBalT TeOpeTUYecKMe 3HaHWS C  UCMNOoNb3oBaHMEM
pekoMeHOoyeMmon yyebHon nutepaTtypbl, y4eBHO-MEeTOAMYECKUX MNOocoBui, COrmacHo ykaszaHHOMY
cnucky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTyAeHTbl NnMbo nHanBMAyanbHO, NMBO B cocTaBe Maroun rpynnbl
BbIMOSHSAT y4ebHOo-nccnenoBaTenbCckyto paboTy. B xoae BbiNoNHeHUs nabopaTtopHbiX paboT CTy4eHThI



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

npuobpeTaloT HaBbikiM obpalleHns ¢ Guonornvyeckummn obbektamm, nabopaTopHbiM 060pyLOBaHMEM U
WHCTPYMEHTapMEM, CaMOCTOSATENbHO OCYLLECTBIAIT 3KCMEPUMEHTbI, PErMCTPUPYIOT, aHanu3upyT u
WHTEpPNpeTUpyloT  pesynbTaTtbl  OMOTEXHOMOrMYEecKkUX  uccnegosaHun.  Pesynbtatbl  yvebHo-
nccnegoBaTenbCckonM paboThl, BKNoYas HeobXoAMMble pacyeTbl, 3akMYeHWs U BbIBOAbl, OTBETbl Ha
BOMpPOChHI (3agaHns) obopMnsoTca B pabodern TeTpaam CTyaeHTa B BUAE NPOTOKONa uccnegoBanus. B
KOHLe nabopaTopHOro 3aHATUS pesynbTatbl M Martepuansl y4ebGHO-uccnegoBaTenbCckon paboTbl
AoKnagbiBaloTcs npenogasaTento, npyu HeobxoaumMmocTn obeyxagatoTes B rpynne (oT4yeT o nlabopaTtopHOM
3aHATUK).

Tekywasn atrectaunsa obecnevmBaeT NPOBEPKY OCBOEHMS y4eBHOro martepuana, npuobpeteHus
3HaHWA, YMEHMA W HaBbIKOB B Mpouecce ayauTOPHOM W CaMOCTOATENbHOW paboTbl CTYOEHTOB,
dopmMmmpoBaHus obenpodeccnoHanbHom komneteHumn (OlMK-5).

Tekywan atrectauusa no AWCUMNIMHE MPOBOAUTCA 2 pasa B CeMecTp. Tekywme aTTectaumm
BKIOYatoT B cebsi perynsipHble 0T4eTbl CTYAEHTOB No nabopaTopHbiM paboTam, BbINOMHEHNE TECTOBbIX
N WHbIX 3afaHUN K NeKunam 1 pasgenam aNCunnimHb.

Mpn nogroToBke K TEKyLlen aTTecTauum CTyLEeHTbl M3y4aroT U KOHCMEKTUPYIOT PEKOMEHAYEMYHO
npenogasatenem ydebHy0 nutepatypy MO TeMaMm JEeKUMOHHbIX UK nabopaTopHbIX 3aHATUN,
CaMOCTOSATENBbHO OCBaMBalOT NOHATUAHBLIV annapar.

lMnaHvpoBaHMe W© opraHuM3auus TeKylwmx aTTecTauum  3HaHWW, YMEHUMW WU  HaBbIKOB
OCYLLECTBISIETCA B COOTBETCTBUM C COAEpXaHMem paboder nporpammbl U KaneHaapHO-TeMaTUYECKUM
nnaHoM ¢ NnpuMeHeHnemM oHAa OLLEHOYHbIX CPEACTB.

Tekywan atrectaums saBnseTca oba3aTenbHOW, ee pesynbTaTbl OueHuMBalTCA B OannbHon
CUCTEME M MO peLLeHnto Kadoeapbl MOryT ObiTb Y4TEHbI MPY NPOMEXYTOYHOM aTTecTaumm obyyatoLmxcs.
dopMon NPOMEXYTOYHOWN aTTecTaLmm 3HaHWUIA, YMEHMI U HABbIKOB 00y4aloLLMXcst ABNAETCS 3a4eT.

OcBoeHne copepaHusa OUCLMMIIMHBI OCYLLEeCTBNSAETCHS C MCMOMb30BaHUMEM AUCTAHLUMOHHbIX
obpasoBaTenbHbIx TexHonormn (JOT) — anekTpoHHoOro ydebHoro kypca «BBegeHne B GUOTEXHOMOIMION,
pacrnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha nopTane «3ONeKTPOHHbIN
yHuBepcuteT BI'Y». Mepen Havyanom y4yebHbIX 3aHATUN 06y4atoLnnCsa OOMKEH:

1. lpoBepuTb Hanuume pJoctyna K Kypcy. B cnyyae BbiiBneHus npobrnem CBOEBPEMEHHO
o6paTnTbCA K NpenogaBaTenio UNu B CNy0y TEXHUYECKOM NOOLEPKKN.

2. VN3yuntb nHTepdenc Kypca, 3HaTb CNOCoObl B3aMMOOENCTBUSA C NpenogaBaTtenemM B pamkax
OYK: coobuieHne Ha dpopyme, oTnpaska fIMYHOro CoobLLeHuns, Yar.

3. O3HaKOMUTLCS C LEeNblo U 3agadamMmn ANCUMNAKHBI, NepevyHeM hopMmUpyeMbIX KOMNETEHLMIN U
pe3ynbTtaTtoB 0Oy4eHMsi, NPOrpaMMon OUCLMNIWNHBLI, KaneHOapHbIM MNaHOM, TpaekTopuen OCBOEHUs
ANCUUNANHBI, KOMMSIEKCOM BONPOCOB M TpeboBaHUn ANs NPOMEXYTOYHOW aTTecTauum.

4. O3HaKOMUTBCA C NEepeYHEM OCHOBHOW M OOMOMHUTESNIbHOW NUTEpaTypbl, @ TakKe CMMUCKOM
3NEKTPOHHbIX 0BpasoBaTeNbHbIX PECYypCcoB, HEOOXOAMMbIX AN OCBOEHUS AUCUMNAnHBL. [lonyuntb
OOCTYN K 9NEeKTPOHHbIM OMBNMOTEYHBbIM cMCTEMaM, Ha KoTopble odopmrieHa nognucka POy BO
«BlNY».

15. lMepeyeHb OCHOBHOM W [OOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

NepeyeHb OCHOBHOW WU [OOMOJIHUTENILHOW JUTepaTypbl, PECYPCOB WHTEpPHeT,
HeobXoAUMbIX AN OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasa nutepartypa:

Ne n/n NcTOYHMK
Xonsagka M.I". MUKpoGHbIe BMOTEXHONOMMU: TEOPETUYECKNIA U MPaKTMYEeCKun acnektbl / M.I.
1 Xonseka, M.A. HaksacuHa, B.I". ApTioxoB; BOpPOHEXCKMUI rocyaapCTBEHHbIN YHUBEPCUTET. —

BopoHex: N3gaTtensckun gom BI'Y, 2017. — 236 c.
Xonsaeka M.I". MNpakTukym no 6GuotexHonornm: uMmobrnnnsoBaHHble BUOTEXHONOrMYeckme
06bekTbl B cucteMe nabopatopHbix pabot / M.I". Xonaska, M.A. HaksacuHa, B.I'. ApTioxoB;

2 BopoHexcknin rocyaapcTBeHHbIN yHUBepcuTeT. — BopoHex: N3pgatensckunii gom BIY, 2017. —
161 c.
HakBacnHa M.A. BUOWHXWMHUPUHI: MOMEKYNSAPHO-reHeTUYeCckMe OCHOBbI, aHanuTudeckue wu
3 cnHTeTudeckme wmetoasl / M.A. HaksacuHa, M.I. XonsiBka, B.[. ApTioxoB. BopoHex:

M3patenbckmunn gom BIY, 2021. 164 c.

0) oononHUTenbHas nuTepartypa:
| Nen/n | NcTouHmk |




BruoTtexHonorus: Teopus n npaktmka / H.B. 3arockuna, J1.B. HasapeHko, E.A. KanawHukoBa,

4 E.A. XXusyxwvHa; nog peg. H.B. 3arockuHon, J1.B. HazapeHko. M.: OHuke, 2009. 496 c.

5 EropoBa T.A. OcHoBbl 6uoTtexHonorun / T.A. Eroposa, C.M. KnyHoBa, E.A. KuyxuHa. — M.:
WMspart. Llentp Akagemuns, 2006. — 208 c.

6 Mwuk B. MonekynapHas 6uotexHonorus. MNMpuHumnel 1 npumeHenune / b. Mk, k. MNactepHak. —
M.: Mup, 2002. - 589 c.
BuotexHonorna / C.H. Opexos, N.N. Yakanesa; nog pea. A.B. KatnuHckoro. M.: Akagemus,

7 2016. 288 c.

8 dapmaueBTnyeckas buotexHonorusa / B.A. BeikoB u ap.; nog obw.pea. B.A. BeikoBa. —
BopoHex: N3a-Bo BopoHex.roc. yH-Ta, 2009. — 432 c.

9 KoBanea T.A. leHeTuuyeckasn uHxeHepus / T.A. Koeanesa, M.A. HakBacunHa. — BopoHex: UL,
By, 2010. - 58 c.
LWenkyHoB C.H. NeHeTnyeckas uHxeHepus / C.H. WenkyHos. — HoBocubupck: Cnb.

10
yHuBepcuteT. 2004. — 496 c.

11 KanawHukosa E.A. KnetouHasa nHxeHepus pactenun / E.A. Kanawnukosa. — M. : N3gso PTAY-
MCXA, 2012. — 318 c.
JlytoBa J1.A. BrotexHonorus seicwumnx pacteHun / J1.A. Jlytosa. - Cl16 : N3g-Bo Cl16. yH-Ta,

12
2010. — 240 c.

13 Muk B. MonekynspHas 6uotexHonorus: MNMpuHumnel u npumenenne / b. Mnuk, Ox. MNactepHak. —
M.: Mup, 2002 — 224 c.

14 CenbckoxossancrTeeHHas buotexHonorud / nog pea. B.C. Wesenyxu. — M.: Beicw. wk., 1998. —
416 c.

15 Bekep M.E. BuotexHonorusa / M.E. Bekkep, I".K. Jlnenenbw, E.M. Pannynuc. — M.:
Arponpomuagar, 1990. — 334 c.

16 EnuHoB H.IN. OcHoebl 6uoTexHonorun / H.IN. EnuHos. — CI16.: Hayka, 1995.- 553 c.
BrnoTtexHonorus pacteHun: KynbTypa kneTok / nog pea. P.I'. byteHko. — M.: Arponpomuagar,

17
1989. - 279 c.
OcHOBbI cenbckoxo3sincTBeHHoW buotexHonornn / I'.C. Mypomues [n ap.]. — M.:

18
Arponpomuagar, 1990. — 383 c.
Okonornyeckasa 6uotexHonorus / nog pea. K.®. ®opcrtepa n P.A. k. Bensza. — J1.: Xumus,

19
1990.-382c.
MMmobunmaoBaHHble KneTkn mukpoopranuamos / A.IN. CuHuubiH [u gp.]. — M.: U3a-so MIY,

20
1994. — 288 c.

21 Cupopos B.A. buotexHonornsa pacteHmi. KnetodHasa cenekums / B.A. Cugopos. — Kues:

HaykoBa aymka, 1991. — 279 c.

B)MHDOPMALMOHHbIE 3MEKTPOHHO-06pasoBaTenbsHble pecypchl (OuumnanbHble pecypebl MIHTEPHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3H6 BI'Y

2 Elibrary.ru — Hay4Hasi anekmpoHHasi bubnuomeka

3 https://edu.vsu.ru/course/view.php?id=9747 — QYK «BeedeHue 8 buomexHonozau» Ha
nnamgopme «rneKmpoHHbIl yHusepcumem Bl'Y»
BBeneHne B GUOTEXHONOMMIO: y4eOHMK NS CTYAEHTOB BY30B [QNEKTPOoHHbIN pecypc] / I.3.

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

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

6 n3g. (an.). - M. : BUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKCT : 9NeKTPOHHbIN //
OBC "KoHcynbTaHT cTtyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html
Libim6aneHko H.B. BuotexHonorus. Yactb 1. TexHonorust pekomouHaHTHon JHK [QnekTpoHHbIN
pecypc]: yuebHoe nocobue (Ansa CcTygeHToB BMONOrMyecknx cneumnansHoOCTen negarorniyeckux

7 yHuBepcuteToB)/ LibimbaneHko H.B.— 3nekTpoH. TekcToBble AaHHble.— CaHkT-NeTepOypr:

Poccuinckunii rocygapCcTBeHHbIn negarormdeckun yHmsepcuteT um. A.U. lepuena, 2011.— 128
¢c.— Pexxum goctyna: http://www.iprbookshop.ru/20549.html.— OBC «IPRbooks»



http://www.lib.vsu.ru/
https://rucont.ru/efd/503898
https://www.studentlibrary.ru/book/ISBN9785741016589.html
https://www.studentlibrary.ru/book/ISBN9785996324071.html

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosTeNIbHOM PaboThbl

Xongeka M.I". MukpobHble BuoTexHonormn: TeopeTU4EeCcKMn n NnpakTudeckmi acnektol / M.IM.
1 Xongeka, M.A. HaksacuHa, B.I". ApTioxoB; BOpOHEXCKMI rocyaapCTBEHHbIN YHUBEPCUTET. —
BopoHex: N3pgaTtensckuii gom BI'Y, 2017. — 236 c.

Xonsaska M.I". MNpakTukym no BUOTEXHONOMMM: UMMOBUNN30BaHHbIE BUOTEXHOMOrMYeckne

> 00bekTbl B cucteme nabopaTopHbix padot / M.I'. Xonseka, M.A. HakBacuHa, B.I". ApTioxoB;
BopoHexcknin rocyaapcTBeHHbIN yHUBepcuTeT. — BopoHex: N3patenbckuii gom BIY, 2017. —
161 c.
HakBacuHa M.A. BVMOWHXWHMPWUHI: MOMEKYNSAPHO-TEHETUYECKNE OCHOBbI, aHanNUTU4eckue u
3 cnHTeTudeckne wmetoabl / M.A. HakBacuHa, M.I. Xonsieka, B.[. ApTioxoB. BopoHex:

MN3paTtenbckuin gom BIY, 2021. 164 c.

NaeHTudukauma n nccnegoBaHune sKCrnpeccum reHoB : y4ebHo-meTognyeckoe nocobue ans
4 By3oB / A.T. EnpuHues, B.H. Nonos, 1.H. ®egopuH ; BopoHex. roc. yH-T .— BopoHex : UMML,
BI'Y, 2008 .— 62 c.

MeToabl rmMbpramsaunm HyKNENHOBBIX KUCMNOT 1 6enkoB : y4ebHO-meToamnyeckoe nocobue ang

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

6 OcHoBbl BronHxeHepun : y4ebHo-meTogmyeckoe nocobue ans sysos. Y. 1/ coct. : O.C.
MauwkuHa, M.B. Benoycos, B.H. lNonos .— BopoHex : M3gaTtenbckuii gom BI'Y, 2015 .— 44 c

7 MonekynspHble acnekTbl buonHxeHepum : y4ebHoe nocobue / [.H.PegopuH, H.B.CennsaHosa,

A.T.EnpuHues.— BopoHnex : UsgaTenbckun gom BI'Y, 2017 .— 212 c.

17. OOpasoBaTefibHble TEXHONOrMU, MUCNONib3yeMble NpU peanusauum Yy4yebHoOWM
ANCLUMNIINHBbI, BKIOYasa AUCTaHLMOHHble oOpasoBaTenbHble TexHonoruu (AOOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

OcBoeHVe cogepxaHusi OUCUUMIMHBI OCYLLECTBISAETCA C MCMNOMb30BaHWEM AUCTAHLMOHHBLIX OOpa3oBaTenbHbIX
TexHonorun (QOT) — anekTpoHHOro y4ebHoro kypca « OCHOBbI BUOHAHOTEXHOMOIMMM» PacnofioXKeHHOro no agpecy:
https://edu.vsu.ru/course/view.php?id=7275 1 3neKkTPoOHHOro Yy4ebHoro kypca «OCHOBbI GUOMHXEHEPUN,
pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=6695 Ha nopTtane «3NEKTPOHHbLIN
yHusepcuteT BIMY».

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne AUCUMNIINHDI:

YyebHas ayguTopus: cneuvanuanpoBaHHas Mebenb, nabopatopHas nocyaa, pH- 394018, r. BopoHex,

meTp noptaTtuBHbii HI83141, welikep-uHkybaTtop ana nnaHweta Elmi SHAKER ST | nnowagb

3, mukpockonbel Mukmepq, cnektpodgotomeTp M3-54-00 Y. YHuBepcuteTckas, a. 1,
nom. |. Y4ebHbIn kopnyc
Ne1, aya. 61

YyebHasi ayguTopus: cneumanuanpoBaHHast Mebenb, HOyTOyK, NpoekTop, akpaH ansa | 394018, r. BopoHex,

npoekTopa nnowiagb

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

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

PacwwupeHHbin Russian Edition, Be6-6paysep Google Chrome, Be6-6pay3sep Ne1, aya. 59

Mozilla Firefox

YyebHasi ayautopus: cneynanuanpoBaHHasa mebenb, wkad BbiTskHon 900 BMB, 394018, r. BopoHex,

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

xonoauneHuk Atlant 4020-022, ueHTtpudpyra Heraeus Biofuge pico, YHuBepcuteTckas, a. 1,

MyNbTUMELWNHBIA NpoeKkTop Acer, aKkpaH Ans npoekTopa, HoyTbyk Toshiba nom. |, Y4ebHbI kopnyc

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 -

PacwwupeHHbii Russian Edition, Be6-6paysep Google Chrome, Be6-6pay3ep

Mozilla Firefox

YyebHas ayguTopus: cneuumanuanpoBaHHas mebens, Tepmoctat TC-80, Bechl 394018, r. BopoHex,

Ohaus, cnektpodotomeTp CP 2000, DIK KPK-2, mukpockonbl buomea 2 (7 wr), nnowiagib

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

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn



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

MopsAnoK OLEHKM OCBOEHMs obyvallmMuca yd4eGHOro MaTepuana onpegensiercs

COAEpXXaHNeM crieayroLmMx pasaenos AUCLMNINHDI

HavmeHoBaHue
NuankaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTMKEHNS OueHouHble cpeacTa
n/n AVCUMNITUHBI
KOMMeTeHLmMn
(mogyns)
OlK-5.1:
Wcnonbayet
NPUHLUMMBI
COBpPEMEHHOMN
omnoTexHonoruu,
MONEKYNSapHOn
ovnomeauLnHBI,
npuemsbl
reHeTn4yeckomn
WHXeHepwuu,
OCHOBBI
OTl1K-5: CnocobeH
HaHoBMOTEXHOMNOMM
NPUMEHATb B
_~ | U, MONEKYNAPHOro
npodeccuoHansHon
MoAennpoBaHus
AeaTensHoCcTU
ans peLueHus
COBpPEMEHHbIE
npakTU4eckmx
npeactaenexHms o6
OCHoBax sanad.
OcHoBHble OlK-5.2:
BMOTEXHONOMMYECKMX
1. | HanpasneHus OuenwuBaet " KoHTponbHble paboThl
n  BMoMeanUMHCKUX
droTexHonorum | nporHo3unpyeT
NPOW3BOACTB, FEHHOW
NepcneKkTUBHOCTb
WHXeHepuw, y
06bekToB cBOW
HaHOBWOTEXHOMOMMN,
npodeccroHanbHo
MOINEKYNAPHOro .
n OesaTenbHoCTH
MoAennpoBaHus
ans
BMoTexHoNorM4eck
MX  MPOWU3BOACTB,
aHanuaupyet
NpakTU4ECKyHo
3HA4YMMOCTb
NpoayKTOB
BuoTexHonormyeck
nx 7
BUoMeaNLMHCKNX
Npou3BoACTB.
OrK-5.1:
Wcnonb3ayet
OlK-5:  CnocobeH | npuHUMMbI
NPUMEHATb B | COBpPEMEHHOM
npocdeccuoHansHon | BuoTexHomnoruum,
- Bonpocbkl 11 2
OEeATENbHOCTH MOJIEKYIISAPHOW
«[lMpoekTnposaHne
COBPEMEHHbIE GuomeanLmHbI,
BUOTEXHOIOTMYECKNX
npeactaeneHns o6 | npuembl
y npoLeccoB»
. | ocHoBax reHeTU4ecKon
OcHoBbI MUKPOBHOM
2. BUOTEXHOMOIMYECKUX | UHXEHEPUMU,
onoTexHonoruu JTabopaTtopHble paboTbl
n  OUOMEOMULMHCKUX | OCHOBBI
_ Bonpocbl 1 3agaHus k pasgeny
NPOW3BOACTB, FEHHOW | HAHOBUOTEXHOMOMM 9
«OcHOBbI MUKpOGHON
WHXeHepwuw, W, MOJEKYNSPHOro
BuroTexHonormmy»
HaHOBWOTEXHONOMMK, | MOAENUPOBaHMS
KoHTponbHble paboTbl
MOIEKYNAPHOro ans peLueHns
MoAennpoBaHus NpaKTU4YeCcKnX
3agad.
OllIK-5.2:
OueHuBaet "




Ne
n/n

HanmeHoBaHue
pasgena
OVUCLUMMMNUHBI
(mogyns)

KomneTeHuunsi(n)

WHaukaTop(bl)
OOCTUXKEHNS
KoMneTeHunn

OueHouHble cpeacTBa

nporHosmpyeT
NepcnekTUBHOCTb
obbekToB cBOWM
npodeccnoHanbLHo
" OesaTenbHOCTn
ans
OnoTexHonorndyeck
MX  NpPOU3BOACTB,
aHanuaupyet
NpaKkTU4ECKYHo
3Ha4YNMMOCTb
NpoOyKTOB
ounoTexHonorn4eck
nx "
onomeguLIMHCKMX
Npou3BoACTB.

BronHaycTpus
depmeHTOB

Or1K-5: CnocobeH
NPUMEHATb B
npodeccuoHanbHomn
OeATenbHOCTH
COBpPEMEHHbIE
npegctaeneHms o6
OCHOBax
BUOTEXHOIOTNYECKMX
n  BMoMeanUMHCKUX
npou3BoACTB, FEHHOW
VHXEeHepuu,
HaHOBMOTEXHOMNOIMMK,
MOITEKYNSIPHOTO
MoAennpoBaHus

OrlK-5.1:
Wcnonbayet
NPUHLMNbI
COBpPEMEHHOMN
OuoTexHonoruu,
MOMEKYNAPHOMN
ovomeauLnHBbI,
npuemsbl
reHeTn4yecKomn
WHXeHepuu,
OCHOBBbI
HaHOBMOTEXHONOrN
W, MOJEKYNAPHOro
MoAenMpoBaHus
ans peLueHus
NpakTU4eCcKmx
3agau.

OrK-5.2:
OueHunBaet "
nporHosupyeT
NepcneKkTUBHOCTb
obbekToB cBom
npogeccnoHanbHO
" [eaTenbHOCTHn
ans
OnoTexHonormyeck
MX  NPOU3BOACTB,
aHanunaupyet
NpaKkTU4ecKyto
3HaYMMOCTb
NpoOyKTOB
OnoTEexXHONorn4yeck
nx "
OromeauUUMNHCKNX
Nnpon3BOACTB.

Bonpocbl 3n 4
«lMpoekTnpoBaHne
BUOTEXHOIOMMYECKNX
npoLeccoB»

JlaBopaTtopHble paboTbl
Bonpochkl 1 3agaHua kK pasgeny
«BuonHaycTpua dpepmeHTOB»

KoHTponbHble paboThl

OcHoBbI
reHeTn4eckomn
VHXEHepUn

Or1K-5: CnocobeH
NPUMEHSTb B
npodeccuoHanbHon
AeATenbHOCTH
COBpPEMEHHbIE
npeacraeneHnss o6
OCHOBax

OrlK-5.1:
Ucnonbayet
NPUHUMNbI
COBpPEMEHHOMN
ornoTexHonoruu,
MONEKYNapHOn
ovomeauLnHBbI,

Bonpoc 7 «[MpoekTtnpoBaHue

BUOTEXHOMOrNYECKNX
NpoLLeccoB»

BOI'IpOCbI, 3agayun n 3agaHunAa K

pa3geny «OcHOBbI

reHeTUYECKOW MHXEHepUny




Ne
n/n

HanmeHoBaHue
pasgena
OVUCLUMMMNUHBI
(mogyns)

KomneTeHuunsi(n)

WHaukaTop(bl)
OOCTUXKEHNS
KoMneTeHunn

OueHouHble cpeacTBa

OMOTEXHONOIMYECKMX
n OrnomMmeauLNHCKNX
npon3BoACTB, FEHHOWN
WHXXEeHepuu,
HaHobuoTexHonormuu,
MOINEKYNSAPHOIro

Mo EenMpoBaHust

npueMbl
reHeTU4eCcKom
WHXXEHepun,
OCHOBBbI
HaHoOMoTexHonorn
W, MOJEKYNSIPHOro
MO EenMpoBaHust
ans peLueHus
NpaKkTU4eCcKmX
3apau.

Orl1K-5.2:
OueHuBaeT 7]
nporHosmpyeT
NepcnekTUBHOCTb
obbekToB cBOWM
npodeccnoHansHo
" OesaATenbHOCTU
ans
OunoTexHonornyeck
MX  NPOU3BOACTB,
aHanuaupyet
NpakTU4ECKyHo
3Ha4YNMOCTb
NpoOyKTOB
ounoTexHonorn4eck
nx "
onomeguULIMHCKMX
Npou3BoaCTB.

KoHTpomnbHble paboTsl

OCHOBbI KNETOYHOMN
WHXEeHepumn

Orl1K-5: CnocobeH
NPUMEHSTb B
npogeccuoHanbHon
JeATenbHOCTU
COBpPEMEHHbIe
npeacTtaeneHnss o6
OCHOBax
OUNOTEXHONOINMYECKUX
M OnomMeguLMHCKNX
NpPoOu3BOACTB, FTeHHOW
WHXeHepuw,
HaHOOWOTEXHOMOorMu,
MONEKYnsipHOro
MoZenupoBaHus

OrlK-5.1:
Ucnonbayet
NPUHLMNbI
COBpPEMEHHOM
OuoTexHonoruu,
MOIeKynspHom
ovomeauLnHBbI,
npuemsbl
reHeTU4YeCcKom
WNHXEeHepun,
OCHOBbI
HaHOOWOTEXHOMNOMrN
W, MOJIEKYNAPHOro
MoAenMpoBaHus
ans peLueHus
NpaKkTU4eCcKmx
3apau.

OrlK-5.2:
OueHnBaeTt 7]
nporHosupyeT
NepcnekTUBHOCTb
obbekToB cBoW
npodeccroHansHo
" OEeATENBHOCTHU
ans
OmnoTexHonornyeck
MX  MNpoun3BOACTB,
aHanuaupyet
NpakTU4ECKyto
3Ha4YMMOCTb
NPOAYKTOB

Bonpocbl 5 1 6
«MNpoekTupoBaHune
BUOTEXHONOrNYECKMX
npoL,eccoB»

JTabopaTtopHble paboTbl
Bonpocbl v 3agaHus k pasgeny

«OCHOBbI KIETOYHOM
NHXEHEepUn»
KoHTponbHble paboThl




Ne
n/n

HanmeHoBaHue
pasgena
OVUCLUMMMNUHBI
(mogyns)

KomneTeHuunsi(n)

WHaukaTop(bl)
OOCTUXKEHNS
KoMneTeHunn

OueHouHble cpeacTBa

ounoTexHonorn4eck
nx "
OnmomeguULIMHCKMX
Npon3BOACTB.

OcHoBbI
OrounHXXeHepun

Or1K-5: CnocobeH
NPUMEHATb B
npodeccuoHanbHomn
neaTenbHOCTH
COBpPEMEHHbIE
npeacTtaeneHnss o6
OCHOBax
OMOTEXHONOMMYECKNX
n OnomMeanLMNHCKNX
npou3BoACTB, FEHHOW
VHXEeHepuu,
HaHobuoTexHonormu,
MOIEKYNAPHOro
Mo EenMpoBaHust

OrllK-5.1:
WUcnonbayet
NPUHLMNbI
COBpPEMEHHOM
OnoTexHonoruu,
MOMEKYNAPHOMN
ovomeauLnHBbI,
npuemsbl
reHeTn4YecKomn
WHXeHepuu,
OCHOBBbI
HaHOOWOTEXHOMOMN
W, MONEKYNsipHOro
MoAenMpoBaHus
ans peLueHus
NpakTU4eCcKmx
3apau.

Orl1K-5.2:
OueHuBaeTt 7]
nporHosmpyeT
NepcnekTUBHOCTb
obbekToB cBOWM
npodeccroHansHo
" OesTensHOCTn
ans
OunoTexHonorndyeck
MX  NPOU3BOACTB,
aHanunaumpyet
NpaKkTUYecKyo
3Ha4YNMMOCTb
NpoayKTOB
OmnoTexHonornyeck
nx "
onomeguULIMHCKMX
NMpou3BoACTB.

Bonpocbl 1 3agaHusa no ocHoBam
OGMONHXEeHepun

MpomexyToyHas aTTecTaums
dopmMa KoHTpons — 3a4eT

lMepeyeHb 80MIPOCOE K 3a4emy

20. TunoBble OLEHOYHbIEe CcpeAcTBa U MeTOAMYECKME MaTepuanbl, onpegensrowme

npoueaypbl OLeHUBaHUA

20.1. TeKywWwmM KOHTPONb ycneBaeMoCTH

NMOMOLLbIO MUKPOOPraHu3ma-npoayLueHTa.

NOMOLLBbK MUKPpOOpraHnaMa-npoayueHTa.

3. Oxapaktepusynte

aTanbl

nony4yeHuna ero npomMbllWNeHHOro npenapara.

npoBeaAeHus:

umsnyeckomn

uMmmobunmsauum

KoHTponb ycneBaeMocTh MO AUCLMNIIMHE OCYLLECTBNSAETCA C MOMOLLbIO CreayoLWmnX OLEeHOYHbIX
cpeacTs:

MpoekTupoBaHne GUOTEXHONOIrMYECKUX NPOLIECCOB

1. Oxapaktepusynte aTtanbl NonyvyeHust (TEXHOMOMMI0 MNOSyYeHus) nepBMYHOro Metabonuta c

2. OxapakTepuayiiTe aTanbl NONyYeHUsI (TEXHOMOMMIO MOJyYEHWUs) BTOPUYHOrO MeTabonuta ¢

depmeHTa




4. OxapakTepusyinTe aTanbl NpoBeAeHUs XMMUYECKon nmmobunumsauum pepmeHTa n nonyveHus
ero NpoMbILLUSIEHHOrO Npenapara.

5. Oxapaktepu3dynTe aTanbl MnofnydeHus (TEXHOMOrMKO MNOMy4YeHus) comaTmyeckoro rnbpuaa
pacTeHun.

6. OxapakTtepu3ynTe aTanbl MNOfy4YeHUs (TEXHOMOMMIO MOfyvYeHus) LenesBoro metabonuta
pacTeHWsi C MOMOLLbIO MeToAA KyNbTypbl M30SIMPOBAHHbBIX TKAHEN.

7. OxapakTepusynTe nocnenoBaTenbHOCTb 3TanoB MOMyYeHUst pekoMOuMHaHTHOro Oefnka ¢
MOMOLLIbIO MPOAYLIEHTa — KMLLEYHOW NanoYku.

Bonpochbl k pasgeny «OCHOBbI MUKPOOGHOM GMOTEXHONOIUN»

1. Kakve npogyueHTbl ucnonb3ytoT B BuotexHonornm? Kakve tpeboBaHust NpegbsaBnsioT K
HUM?

2. Kakve meTtogbl MCNonb3yoT A58 NOAroTOBKM M nogbopa npoayLeHToB?

3. OnuwunTe oCHOBHbIE CTaaun BUOTEXHOMOrMYECKOro NPoOn3BoACTBa.

4, YTo Ha3sbiBatloT «6rnopeaktopom»? Kakne cuctembl BkntovaeT Guopeaktop?

5. Kakve npoayKTbl OTHOCAT K NEPBUYHBLIM U BTOPUYHBIM MeTabonutam? Kak nx nony4yator?

6. UeMm HenpepbIBHOE KyNbTUBUMPOBaHME OTNn4YaeTcs OT Nepnognyeckoro?

7. C kakow uenbto B GOTEXHONOMMN NCNONb3YT MyTareHes3?

8. Kakve MyTaHTbl Ha3bIBalOT PErynaTopHbIMU U ayKCOTPOHBbIMN?

9. Kakon o06paboTke nogBepraloT KNEeTOYHYK CYCMEeH3VI0 MO 3aBeplleHuu npouecca
depmeHTaunn?

10. KakoBbl OCHOBHble MyTW yBENWYEHWUs BbIXxO4a uUeneBoro metabonuta B MUKPOOHOM
BuoTexHonornm?

11. YTo noHMMaloT Nog TEPMUHOM «MacLUTabrpoBaHNe Npon3BoACTBa»?

12. KakoBbl 0COBEHHOCTM KyNbTUBUPOBAHUSA PaCTUTENbHbIX, XXMBOTHbLIX 1 MUKPOOHbIX KNEeTOK?

13. B uyem 3aknioyaetcss CyTb OCHOBHbIX MEXaHW3MOB PerynsuuMm 3KCNpeccum reHoB B
MUKPOGHOMW KreTke?

14. KakoBbl cnocobbl NPOMBbILLIIEHHOrO NOyYeHUst aMUHOKUCNOT?

15. Kak nonyyatoT aHTMBNOTUKN?

16. Kakve ButammHbl nony4aT BMOTEXHONOTMYECKUMU METO4AMM U NoYeMy?

17. Onuwnte npeumyLlectTBa M HEQOCTATKM OCHOBHbLIX NPOAYLLEHTOB KOpMOBOro 6enka c

NO3NLUIN BUOTEXHOMNOMMN N €ro MPUMEHEHUSA B CENBbCKOM XO35ACTBE.
Bonpochl k paszgeny «buonHayctpusa depmeHTOB»

1. Kakue dakTopbl BNMSAOT Ha agcopbumio depMeHTOB Ha HEPAaCTBOPMMOM HocuTene?

2. Kakve ousmko-xmmuyeckme meTodbl MCMONb3ylT ANA WUCCrefoBaHWs akTMBHOIMO LEeHTpa
depmeHTa?

3. Kakve cBonctBa (bepMeHTOB U3MEHAIOTCA B pesyrnbTtate ux ummobununsaumm?

4. Kak 3aWwmTuTb aKTUBHbIA LIEHTP hepmeHTa npyu ummobunmnsaumm?

5. Heobxogumo npoBectn nmmobunusauuio oepMeHTa Ha nonmaHMoHHOM Hocutene. Kakue
haKTopbl 1 YCIOBUS HYXXHO Y4eCTb?

6. Kak ocywectBnsoT nogbop Hocutens gns umMmobunmsaumm epmeHTa?

7. C KakMMyn npuuMHamum MOXeT ObiTb CBSI3aHO pEe3KOe CHUXEHME YPOBHSA aKTUBHOCTU
NMMOBMIM30BAHHOIO (pepMeHTa Mo CpaBHEHW C TakoBbIM Ans cBobogHoro 6enka? Kak 310 MOXHO
yCTpaHUTL?

8. CoctaButb nnaH paboTbl N0 wumMMobMnM3auun depmeHTa nytem ero agcopbumm Ha
NOHHOOBMEHHOM HocuTene.

9. CoctaButb nnaH paboTbl MO uMMOOMAM3auMM epMeHTa MNyTEM €ro KOBasrieHTHOro
CBSA3bIBaHNS C HOCUTENEM.

10. B 4yem cocTOUT TeopeTU4eCcKoe 3HaYeHne nccnegoBaHnin UMMoOBUNM3oBaHHbIX PepMeHTOB?

11. KakoBa TexHonormyeckas cxema nornyyeHns doepmMeHTHoro npenapaTta?

12. lanTe cpaBHUTENbHYIO XapakTepuUcTUKy MeToaoB nMmobunmusaunm oepMeHToB.

BOI'IpOCbI K pasgeny «OCHOBBI reHeTU4ecKkomn UHXeHepumn»

1. OnuwuTte CcxXemy pa6OTbI cneunanuncTta B obnacTu reHeTU4ecKom NHXEHEPUMN.



2. Kakne depmeHTbl UCMOMb3YlOT B TEHHO-UHXEHEPHbIX MpoekTtax? [ante ux
XapaKTepUCTUKY.

3. OxapaktepuaynTte cnocobbl NMOMy4YEHUS reHOB, YKaXuTe npeuMMyLiecTBa U HeQoCTaTKu
KaXxgoro m3 HuX.

4. UTto npenctaBnsAloT cobon SHAOHYKNeasbl pecTpukumm Tuna Il n noyemy OHWU BaKHbl
OISt TEXHOMNOrMN peKOMBUHAHTHBIX HK?

5. KakoBbl 0CO6EHHOCTM NONy4YeHUs FTeHOB 3yKapuoTUYECKNX OpraHU3MoB?

6. UTo noHMmaT nog TEPMWHOM «reHeTudeckuin BekTtop»? Kakme TpeboBaHus
npeabaABNAT K BEKTOpam?

7. Kakve Tunbl BEKTOPOB BaM M3BECTHbI? YeM OHM oTnuyatoTca apyr ot gpyra?

8. Kak co3gatoT reHeTnyeckme BeKTopbl?

9. KakoBbl cnocobbl co3gaHnst pekoMOuHaHTHbIX Monekyn AHK?

10. YUTo noHMMaIOT Noa TEPMUHAMU «OTXKUM» N «NMUTMPOBaHNE» ?

11. C «kakom uenblo pecTpuuupoBaHHylo nnasmugHyto [OHK nepen nurmposaHnem
obpabaTbiBatoT LenoyHon gocdaTason?

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

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

14. Kak nogeHTuduumpyoT KNeTKU-MULLEHWN, NMOJTYYMBLLME HYXXHbIA FEeH?

15. [avite onpeageneHve TepMumHa «reHomHast GubnuoTeka». KakoBbl aTanbl co3gaHus
reHOMHon 6mbnuoTekn?

16. Hante onpegeneHne TepmumHa «ombnuoteka kOHK». KakoBbl aTanbl co3gaHus
onbnuotekn kAHK?

17. B Kakux cnyyasx reH «Hygaetcsa» B 3aMeHe O4HOro NpomMoTopa Ha Apyron?

18. Moyemy nnasmmaHbIi BEKTOP C MaKCMMarnbHO CUIbHbIM NPOMOTOPOM He Bcerga
ABNAETCH HAaUIyYLLMM 3KCMPECCUPYIOLLMM BEKTOPOM?

19. Kak BcTpouTb B Nnasmunay HECKOMNbKO KONWUA reHa?

20. B 4em npenmyLLECTBO NoKanusaunm YyxepoaHbix 6erkoB Ha NOBEPXHOCTM KneTok? Kak
caenartb PeKOMOMHAHTHbIE BENKn cekpeTUpyemMbiMmn?

21. Kakune npeumyuiectBa 1M HeAOCTaTKM MMEET WHTErpauus nnasMmgHoro BekTopa B
xosanckyro JHK?

22. Kaknmn cnocobamym MOXHO BRMATb Ha 3KCMPECCUD TEeHOB, KIMNOHMPOBAHHbLIX B
NPOKapNOTUYECKMX OpraHmn3amax?

23. Ctpaterna cuHTesa 6Oenka-MuWEeHW MOXET BKIlYaTb MonyvyeHne aToro Oenka B
cocTaBe XMMEepHOro npogykTa. B yem npenmyLlectso Takoro nogxoga? Kak co3gatot xMMepHbIn 6enok?

24. KakoBbl cnocobbl CHWXeHuss MeTabonuyeckonM neperpyskm knetok E.  coli,
CUHTE3NPYIOLLNX B BOMBLIOM KONMYECTBE PEKOMOMHAHTHbLIN 6enok?

25. Moyemy AONS MOMyYeHUss MHOMMX PEKOMOMHAHTHbIX ©OenkoB nydwe nNpUMEHATb

3yKapuoTMYeckMe, a He MpokapuoTMyeckne cuctembl? Kakue aykapuvoTUYeckme CUCTEMbI IKCMPEeccum
NCMONb3YTCA AN NONy4YeHUst PeKOMOUHAHTHbLIX GENKoB?

26. OxapaktepusyinTte meTtoabl cekseHnposanunsa AHK.

27. UTto Takoe Ampaes’okcuHykneotuabl? Kak ¢ mMx noMOLLblO ONpeaenstoT HYKNeoTUAHYHo
nocneposaTtenbHocTb [JHK?

28. Kakoe 3HayeHue B HacTosiLLee BpeMs nMeeT cekseHmpoBaHve JHK?

29. YTO NOHWMMAaOT NOA TepMUHaMU «FEHOMHbIA NPOEKT», «Ba3bl OAHHbLIX HYKNEeOTUAHbIX
nocnegoBaTenbHOCTEN»?

30. KakoBbl Llenun reHOMHbIX NPOEKTOB?

31. B yem 3akniovaeTcsa cyTb HOBbIX METOA0B KITOHUPOBaHUSA reHoB?

32. Kakne TexHonorum ncnonb3yoT Ana pefakTupoBaHUs reHoMoB?

33. Kakue TexHOnormm npMMeHsitoT ans co3gaHnst pekoMOHaHTHbIX Wwtammos E. coli?

34. Kakosbl npeumywectsa Bacillus subtilis kak npogyueHTa dapmaueBTU4eCcKmx
PEKOMOMHAHTHbIX 6€MKOB NO CPaBHEHWIO C APYTMMN MUKPOOPraHn3mammn?

35. Kakne TexHonmormm npuMEeHST ANs CO3[4aHus PeKOMOMHaHTHbIX wWwTammoB Bacillus
subtilis?

36. Kakne kommepueckve npogyKTbl MOMyYalT C MOMOLLbI PEKOMOMHAHTHbIX LUTaMMOB
MUWKPOOPraHn3moB?

37. Kakne pekoMBbUHaHTHble Benku, UCNonb3yLmMecs B MeAnunHe, nonyveHsl ¢ MOMOLLbIO

METOAOB FrEHETUYECKON UHXKEHEPUNT?
38. Kakne wmeToamuyeckue noaxodbl ObiNM  UCMOMb30OBaHbl  ANA  CO3AaHUA  TEeHHO-



WHXXEHEPHOro UHCYNNHA?

39. KakoBbl OCHOBbI TEXHOMNOIrMU NOMYyYeHUS1 PEKOMBUHAHTHBLIX NpenapaToB cCOMaTOTPONMHa
yenoseka?

40. OxapaktepusyinTte cnocobbl Nony4YeHUs npenapaTtoB YeroBe4YeCKoro NHCYNnHa.

41. Kakue meToabl MICNONb3YOT A5 NepeHoca reHOoB B pacTUTESNbHbIE KNeTKN?

42. OxapakTtepusyinTe TeXHOSOrI0 NoyyYyeHUss TPaHCreHHbIX PaCTEHMI C NMOMOLLLI0 MeToAa
arpovHgeKuunn.

43. B uem 3akniovaetca cyTb mMetoga 6ombapanpoBaHUA Npu MOMYyYEHUW TPaHCreHHbIX
pacteHuin?

44, Kak nonyyatoT 1 Ucnonb3yloT TPaHCMNNacTOMHblEe pacTeHusa?

45. KakoBbl npeumyliectBa M HegoOCTaTKM BUPYCOB Kak CpeacTB MepeHoca reHoB B
pacTuTenbHble KNeTkn?

46. KakoBbl npevmMyLLiecTBa UCMoSb30BaHUA reHeTUYEeCKM TPaHCHOPMUPOBAHHbLIX pacTeHNUI
B KayecTBe NpoAyLEeHTOB PEKOMOMHAHTHbIX 6eMNKoB MeOULMHCKOrO Ha3HayYeHns?

47. Kakve  MeaouuuHckme — npenapatbl  MNOMAy4alwT € MOMOLUBKD  FEHETUYECKU
TpaHCHOPMUPOBAHHbLIX PACTEHUIN?

48. Oxapaktepusynte cTpaTterMm MoflydeHus aHTUTen C  MOMOLLb0  FeHeTU4ecku
TpaHCOOPMMPOBAHHbLIX PACTEHUN.

49. UTo O3Ha4aeT TepMUH «CbeaobHas BakuuHa»? KakoBbl npenmyllectBa CbefobHbIX
BaKLUMH MO CPaBHEHWIO C APYTMMW TUNaMu BaKUMH?

50. Kakve npaktnyeckue 3agadm B 06nactM CenbCKOro X03saWCTBa MOryT OblTb peLUeHbl
nyTemMm UCMNOJSIb30BaHUS TPAHCrEHHbIX pacTEHUN?

51. KakoBbl BO3MOXHbIE PUCKM UCMOSIb30BaHWUS TEHHO-MOANMOULMPOBAHHbIX PaCTEHNIN?

52. Kak ¢ NnoMOLLbI0 METOAOB rEHETUYECKON MHXEHEpUM Co3gaTb PacTeHMUs], YCTONYMBLIE K
repbuumgam?

53. Kak ¢ nomMoLLbl0 METOO0B reHETUYECKOWN MHXEHEpPUU Cco3[aTb pacTeHUs, yCTOMYMBbIE K
HaceKoOMbIM-BpeanTensm?

54. Kak cnegyeT n3aMmeHuUTb pacTeHue, 4Tobbl obecneunmTb ero 3awuTy OT MaTOreHHbIX
NOYBEHHbIX rpnboB?

55. Oxapaktepusyinte cnocobbl NnepeHoca reHoB B KNETKM MIIEKONUTAOLLNX.

56. Kakvne Bupycbl MoryT ObiTb WCMOMNb30BaHbl Afi MepeHoca rEeHOB B KIETKU
MIEKOMUTAOLWMX? YKaXUTE UX NPpenMyLLecTBa U Hea4oCTaTKu.

57. OnuwunTe TeXHONOrMN NOMYyYEHNs1 TPAHCTEHHbIX XXUBOTHbIX.

58. OxapakTtepusynte MeToAdbl MOMyYEeHUS U OCHOBHblE HanpaBfeHUs1 MCMOSb30BaHUA
TPaHCreHHbIX MbILLEN.

59. Ana peweHna kakux 3agay cos3fatoT TPaHCTEeHHbIX KOpPOB, KO3, OBel, CBUHEW, pblb,
nTiy?

60. KakoBbl OCHOBHbIe NPo6eMbl NPy NONyYEHUU TPAHCTEHHBIX XXMBOTHbLIX?

61. Kakue meToabl MCNONb3YyT ANs PENPOAYKTUBHOIO KIOHMPOBAHUSA MITEKONUTAIOLLNX?

62. OxapaKTepunsymnte OCHOBHbIE 3Tanbl KNMOHUPOBAHUS XXUBOTHBbIX.

63. Kakve npoGnembl BO3HMKAOT MNpWU  OCYLLECTBIIEHWM MPOLECCOB  KIOHUPOBAHUS
XMBOTHbIX? C OencTBNEM Kaknx pakTopoB MOryT ObITb CBA3a@HbI 3TU Npobnembl?

64. C Kakom Lienbto OCyLLECTBASOT KIOHUPOBAHNE XXMBOTHbIX?

65. UTO NOHMMaIOT NoA TEPMUHOM «TepaneBTUYECKOE KIOHMPOBAHMEN ?

66. KakoBbl OCHOBHbIE 3Tanbl TEpaneBTUYECKOro KNOHUPOBAHNUSA?

67. OnuwunTe OCHOBHbIE TUMbI BaKLWH, NX NPEUMYLLIECTBA N HEQOCTATKMU.

68. Kakue Tunbl BakKUMH MOXHO NOMAYYNTb C MOMOLLIbIO METOL0B rEHETUYECKON NHXEHepUn?

69. UTO NOHMMAIOT No4 TEPMUHOM «FeHHasa Tepanusi»?

70. Ana neyeHuns kaknx 3aboneBaHnin YenoBeka UCMOMb3YHOT reHHY Tepanunio?

71. OxapakTtepusynTe cTpaTterMm reHHOW Tepanuu W YCrOBUS ee MWCMOSb30BaHusA B
KNUHUYECKON NpaKTUKe.

72. KakoBbl OTANYMSA reHHOW Tepanun ex Vivo 1 in vivo?

73. Kakue cnctembl MOryT ObiTb MCMOSb30BaHbl ANs AOCTaBKM rEHOB B KNETKM Yernoseka?

74. OxapakTtepusynTe BUPYCHble BEKTOPbl, MpefHa3Ha4YeHHble AN OOCTaBKU LEeneBbIX
reHoB B KIeTKW YenoBeka.

75. KakoBbl npeumyLlecTBa M HeOOCTaTKM BUPYCHbIX BEKTOPOB MPU WUCMOMb30BaHWM B

reHHon Tepanun?
76. Kakvne HeBupyCHble cMCTEMbl MOTyT OblTb MCNONBb30BaHbl ANA JOCTaBKM FEHOB B KIETKM



yenoseka Npu reHHon Tepanun? KakoBbl NX NpenmyLecTBa U HEAOCTATKN NO CPABHEHWUIO C BUPYCHLIMMN
cuctemamun?

77. KakoB npyvHUMN 0eNCTBUSI NEeKapCTBEHHbIX CPEACTB HAa OCHOBE ONUroHyKneoTnaos? [Ang
neYyeHns Kakux 3aboneBaHuii YenoBeka OHW UCMOSb3YTCA?

78. OxapakTtepu3ynTe COBpPEMEHHOE COCTOsiHME uccnegoBaHui B obnactu  reHHom
Tepanuu.

79. KakoBbl OCHOBHble nNpoGnembl, «CAep)KuBaloLMey» nporpecc B obnactu reHHom
Tepanun? Kak nx nbiTatoTcs pewaTb?

80. Havite onpeaeneHne TepMuHa «b6enkoBasa NHXeEHepUs».

81. KakoBbl Hay4yHO-NpaKkTn4eckme 3agayvm 6enkoBon MHXeEHepUn?

82. Kakne meTtogudeckne nogxodbl WCMNOMb3yT OfA co3gaHust 6enkoB € HOBbIMMU
cBorictBamn? Kakme cesonctea 6enkoB MOXHO U3MEHATL?

83. OnuwurTte nocnegoBaTeNbHOCTbL 3TANOB peanusaumm OfIMroOHYKNeoTUa-HanpaBneHHoro
MyTareHesa.

84. OxapaktepuayinTte cyTb MeTofa charoBoro gucnnes. [ns pelweHnsa Kakmx 3agaqy MOXHO
ncnonb3oBaTb MeToa haroBoro aucnnesi B 6enkoBon NHXeHepun?

85. OxapaktepusynTe HanpaBfeHUs  MNPaKTU4EeCKOro  WUCMONb30BaHWUS  AOCTUXKEHUN
©EenKoBOM MHXEHEPWMN.

86. Kakne meguumHckne npenapatbl 4SS KAMHWMYECKOrO NpUMEHeHust Obinn co3aaHbl C

ncnonb3oBaHMEM MeToaoB 6OenkoBon uHXeHepun? [nst neyveHus Kakux 3aboneBaHWi  OHM
npegHasHadeHbl?

87. KakoBbl COBpeMEHHble MepCcrneKkTMBHblE HanpaBneHuss 6GenkoBon  MHXeHepuw,
CBsi3aHHble C UX BUOMEONUNHCKUM NPUMEHEHNEM?

Bonpochbl k pasgeny «OCHOBbI KNETOYHON UHXEHEepUn»

1. Kakune ydyeHble BHECMN BKNa B pa3BUTME KITETOYHOW BUOTEXHONOIMM PaCcTEHNIN?

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

3. Oxapaktepusynte TEXHONOMNIO NOMyYEHNS KanyCcHbIX TKaHen pacteHnin? Kakue ycnosus
HeobxoaMMbl Ans aToro?

4. Uto npenctaenatoT cobon putoropmoHbl? KakoBbl MeXaHU3Mbl AeNCTBUS (PUTOrOPMOHOB
Ha KNeTKN-MULWEHN?

5. KakoBa ponb oMTOropMOHOB B NpoLeccax KannycoreHesa?

6. KakoBbl cOBpeMeHHbIe NpeAcTaBrneHnst 0 MexaHu3max KannycoreHesa?

7. KakoBbl OCHOBHbIE OTNIMYNA KanfyCHbIX KNEeTOK OT HOpMasibHbIX?

8. C kakow Lenblo oCyLwecTBNAT CyOKyNbTMBMPOBaHNE (naccupoBaHue)?

9. OxapakTepuaynTe TeXHOSOMMI0 NOyYEeHUs U KyNbTUBMPOBAHMSA CYCMEH3MOHHbIX KyNbTyp
pacTeHuii. KakoBbl HanpaBneHnsa NpakTMYeckoro MCNosib30BaHNS KNETOYHbIX CYCNEeH3NN?

10. OxapakTtepusynte TEXHOMOMMIO NMONMYYEHUS U KyNbTUBUPOBAHWUS MPOTOMNAcTOB aCTEHUN.
KakoBbl HanpaBneHMsa NPakTMY4eCcKoro NCNoMb30BaHUA MPOTONACTOB?

11. [ante onpegeneHve TepMuHa «comaTnyeckasa ruépuamsaumnsy.

12. OxapakTepusynTe TEXHOSOMI0 MNOMyYeHNa comaTUYecknx rmbpunaos pacTeHU.

13. KakoBbl nepcnekTMBbl COMaTMYecKon rmépuansaumm opraHn3moB?

14. YTo NnoHMMaloT Nog TEPMMHOM «BTOpUYHas AnddepeHUMPOBKa» KanmnycHbIX TKaHen?

15. OnuwunTe coBpeMeHHble NMPeAcTaBreHns O MexaHu3Max mopdporeHesa B pacTEHUSAX W
MexaHu3max BTOPUYHOWN AnddepeHLMPOBKM KanyCHbIX KITETOK.

16. B yem 3akniovaloTcs npemMmMyLLecTBa MofyvyeHns BTOPUYHbIX MeTabonnToB C MOMOLLBIO
KyNnbTyp KIEeTOK pacTeHun?

17. OnuwunTe TEXHOMNOMNIO NOSTYYEHUS! BTOPUYHBIX METABOMNNTOB C NOMOLLbIO CYCNEH3NOHHbIX
KynbTyp pacTeHuUNn.

18. KakoBbl NyTV NOBbLIWEHUSA BbiIXo4a LeneBoro metabonuta ¢ NOMOLLBK CYCMEH3UOHHbIX
KynbTyp?

19. MpuBeaute npumepbl BUOMEOULMHCKMX NpenapaToB, MOSyYeHHbIX C NMOMOLLBbID MeToada
KyIbTypbl KNETOK W TKaHEen pacTEHUIA.

20. KakoBbl npeumMyLlecTBa WCMNOMNb30BAHUA KynbTyp KMETOK pacTeHWh Ons MnonyvyeHus

pekoMOMHaHTHbIX 6enkoB? Kakne pekomOMHaHTHble 6enku MoryT ObiTb NOMYYEHbl C MOMOLLbLIO KYNbTYP
KNeToK pacTeHUN?



21. Kakve meTtogbl NCNOMb3yT ANS reHeTU4eCcKon TpaHcopMaunn pacTUTENbHbIX KIeToK?
[anTe ux xapakTepucTuky.

22. KakoBbl NyTn NOBbILWEHUSA BbIXOA4a PEKOMOMHAHTHBIX GENKOB C NMOMOLLBbIO reHETUYECKOWN
TpaHcopMaUnn pacTUTENbHbIX KIEeTOK?

23. Kakne pactutenbHble  OObEeKTbl  MCMOMb3ylTCA B KayecTBe  NpoayLEeHTOB
PEKOMOMHAHTHLIX 0enKkoB?

24. Uto npeacrtaBnseTr coboW KOHafbHOE MUKPOPA3MHOXEHMEe pacTeHuMn? KakoBbl ero
npevMyLLecTBa No CPaBHEHUIO C TPAANLMOHHBIMU CnocobamMmn pa3smMHOXEHUS pacTeHNA?

25. OnuwunTe TEXHOMNOMMIO KNOHANBHOrO MUKPOPA3MHOXKEHUS pacTEHUA.

26. KakoBa ponb KynbTyp KINeTOK, TKaHEeW U NPOTOMNNAacTOB B CENEKL MM pacTeHNA?

27. OnuwunTe TEXHOMNOIMI0 KPUOCOXPAHEHUsSI KyNbTyp KIETOK pacTeHun. KakoBo 3HaueHue

KPMOCOXpaHeHUs B KNEeToYHON BuotexHonormm n apyrinx obnacrax uonornn?

28. OnnwmnTe TEXHOMNOMMI0 NONYYEeHNSA KNEeTOYHbIX KYNbTYp XXUBOTHbIX.

29. B uem 3aknovaloTcs pasnuunsa mMexagy nepBUYHbIMKM, NEPEBMBAEMbBIMU U OUNSTIOMAHBIMA
KynbTypamu KneTok?

30. Oxapaktepusynte Tunbl KynbTUBUPOBAHUSA KNETOK XXUBOTHbIX.

31. OnnwnTe HanpaBnNeHUs NCNOJTb30BAHUS KYNbTYP KNETOK U TKAHEWN XXMBOTHBbIX.
32. Kakne uvMmMyHOOMOTEXHOMOrMYeckMe npenapaTbl MNOMY4YalOT C MOMOLLLI KMBOTHbIX
KNeToK?

33. OnnwnTe TEXHOMOIMIO NOMNYyYEHNA MOHOKITOHAITbHBIX @HTUTES C MOMOLLIbIO TMOpraom.
34. Oxapaktepuaynte HanpaBrieHUs NPaKTUYeCKOro MPUMEHEHNS MOHOKITOHAIbHbIX aHTUTEN.
35. YUto npeacTtaBnsAT cobor BakLUUHBI? Kakne KOMNOHEHTbI BXOAST B COCTaB BaKLWH?

36. Kakve Tunbl BakuMH UCNonNb3yTCca B MeavumHe?

37. OnuwwuTe obLLYyt0 CXxeMy NOMy4YeHUs BakUUH C MOMOLLbIO KNETOYHbIX KyTbTyp.

38. [ante onpeneneHne TepMuvHa «CTBOJSIOBble KNeTKu». KakoBbl OCHOBHble CBOWCTBA WU
TUMNbl CTBOMOBbIX KNETOK?

39. [avite cpaBHUTENBbHYIO XapaKTEPUCTUKY CTBOSIOBbIX KNETOK PACTEHWUIA U XXUBOTHbIX.

40. KakoBbl HanpaBneHns NPakTUYECKOro NCMNOSb30BaHNSA CTBOSIOBbIX KIETOK XMBOTHbIX?

41. Kakoe 3HayeHue KyrnbTypbl KIETOK W, B YaCTHOCTW, CTBOSIOBbIX, UMEIKT ANA pasBUTUS
dapmaKkonorn4eckmx NccrneaoBaHnmn?

42. UTO noHumalT nog TepMMHaMu «OBYMEPHbIE KIEeTOYHbIE KyNnbTypbl», «TPeXMepHble
KNEeTOYHbIE KyIbTypbI»?

43. lMoyemy ncnonb3oBaHve TpexmepHbixX (3D) KynbTyp siBnseTca 6ornee nepcnekTMBHLIM Mo
CpaBHEHMIO C ABYMEPHbIMU KynbTypamu (2D)?

44, Kak nonyyatoT TpexmepHble KynbTypbl KNeToK?

45. OnuwunTe TEeXHONOrMK Nony4yeHns U GuomeguUUHCKOE NPUMEHEHWE CTBOSOBLIX KIETOK
rofI0OBHOroO MO3ra.

46. Kakve noaxogbl M TEXHOMOrMM WMCNONb3YKT AN MOLENUPOBaHUSA HULW CTBOJSOBbIX
KNeTok?

47. Y10 NOHMMAIOT Nog TEPMUHOM «MUKPOQIItoMAHbIE TexHonorm»? C Kakou Lenbio OHU
NCNonb3yTca?

48. Y10 NOHUMAIOT Nof TEPMUHOM «TepaneBTUYecKoe KNoHnposaHue»? KakoBbl OCHOBHbIE

dTanbl TepaneBTUYeCKoro KJ'IOHI/IpOBaHVIFl?

Bonpochsl k paspeny «OCHOBbI OMOUHXeHepUmn»
MpuHuun metoga MNUP. Tunbl. YcnoBusa n KOMMNOHEHTbLI peakumu
Bubnunoteka OHK. MpuHUMN opraHn3aummn, noaxodbl K CO30aHUI0
MNMupocekBeHnpoBaHue
MpuvHuMn meToga cekBeHMpoBaHus. CekBeHupoBaHve no Makcamy-I'vnbepty m no
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12. OCHOBHbIe NPUHLMMbLI CO30aHNS HOKOAYHOB
13. PHK-nHTepdepeHUns kak MeTOA CO30aHUSA HOKOQAayHOB

14. MpuBHeceHne vyxepogHon OHK nocpeacTBoM BEKTOPHbBIX CUCTEM

15. Mcnonb3oBaHne MUKPOYMNOB NPU MAEHTUUKALUKN FeHeTU4eCKU-MoanuumMpoBaHHbIX
OpraHM3MoB

16. OcHoBHble noaxoabl B naeHTUUKaLUN reHeTM4eCKU-MoanduunpoBaHHbIX OpraHnM3mMoB

17. MpumeHeHne wmetoga [MUP gna waeHTMdMKaumm reHeTndeckn-mMoanduLmpoBaHHbIX
opraHn3moB

18. Broxumnyeckme meToabl aHanusa reHeTU4eCckn-MmoanduLmMpoBaHHbIX OpraHM3MoB

19. Ncnonb3oBaHne  MOMEKYNApHO-reHeTUYEeCKUX  MEeTOAOB  aHanu3a  reHeTU4ecKu
MOAMMDULNPOBAHHbBIX OPraHN3mMoB

20. KonuyecTBeHHas oLeHKa coaepaHusi TpaHCreHoB

KOHTPOJIbHbIE PABOTbI

BapuaHT Ne 1
3apaHue 1. BbiOpaTb NpaBUMbHbLIN OTBET WU OTBETLI.
1. CywHoctb noboro OmoTexHonormdeckoro npouecca onpegendercsa: a) crneundukon
KneTku-npogyueHTa; 6) cneundmkon nutTaTenbHOM cpeabl AN KNeTKN-npoayLeHTa; B) 0COBGEHHOCTAMM
KOHCTPYKLMM BrnopeakTopa; r) 0coOOeHHOCTSIMI BblAENEHNSA N OYMUCTKM LIENEBOro NPoayKTa.

2. Mo nwuTatenbHbIM cBoOWCTBaM K 6Genkam coum u Msca npubnwkatTcs: a) Oenku
Bogopocnewn; 6) 6enkn apoxoken; B) 6enkun 6akrepui; r) 6enkm MMKpOCKONMYecKnx rpnbos.
3. K daktopam, Bnuawowmm Ha OnocmHTE3 (epMeHTOB, OTHOCATCHA: a) reHeTmdeckas

npupoga npoayueHTa; 0) HanMuue B cpeae UHOYKTOPa; B) UCMONb30BaHNE GITOKMPOBAHHbBIX MYTaHTOB; T)
HanmMune B NMTATENbHON Cpeae KOHOMLMOHUPYOLWEro dhakTopa.

4, K dusnyeckum metogam mmmobunuaaumm OTHOCAT: a) rnyTapanbaerugHbii metopn; 6)
BKITHOYEHME B MUKPOKAMCYIbl; B) METO 3NEKTPOOCaXAEHWS; ') BKIIOYEHNE B BOSIOKHA.
5. [na nony4yeHns n oToeneHns n3onMpoBaHHbIX MPOTOMSACTOB MCMOMb3yT MeToAbl: a)

TKaHU-HAHBKKN; 0) depMeHTaTuMBHbIN, B) unbTpaunn; ) UeHTPUdYrMpoBaHus; ) comaTU4ecKom
rmbpungmsaunn.
3apaHue 2. OueHuTe, BepHO Nnu cyxaeHue. UcnpaBbTe OWMOKN B HEBEPHbIX CYXXOEHUSAX.

1. OcHoBHbIM  KpuTepuem ana  nogdopa 6Guonormyeckoro obbektTa B MUKPOBHON
BMoTeXHONOMMN ABNAETCH CNOCOBHOCTb CUHTE3MPOBATL LieNIeBOW NPOAYKT.

2. ComaTtnyeckaa rmmbpuamsaumsa — OAMH W3  LEHTpanbHbiX METOAOB reHeTUYeCcKowm
NHXXEHEPUMN.

3. JTakTO3HbIN ONEpPOH — NpuMep penpeccnbenbHOro onepoHa.

4. HyXHbIM reH B TreHeTUY4eCcKOM WHXEeHepun npu BOCCO3LOaHMM €ro Ha OCHOBe
nsonupoBaHHon wmatpuyHon PHK nonyyator npu nomowm epmenta [OHK-zasucumon [OHK-
nonmmMmepasbl.

5. Mo pa3mepy 1 LeneBOMy Ha3Ha4yeHUIO BMopeakTopbl NOAPa3nensaT Ha nabopaTopHble,

NMUNOTHBLIE N MPOMbILLSIEHHbIE.
3apaHue 3. OTBeTbTE Ha BONPOCHLI NMCbMEHHO.

1. Uto Takoe 3HOOHyKNeasbl PEeCTPUMKLUUM M MNOYEMY OHW BaXKHbl ANA  TEXHOMOornu
pekoMOrHaHTHbIX Monekyn OHK?

2. KakoBa TexHonorndeckasa cxema nonydeHnsa pepmeHTHOro npenapara?

BapuaHT Ne 2

3apaHue 1. BbiOpaTb NpaBUibHbIN OTBET WU OTBETLI.

1. ButamnH B, cuHTesmpyeTca gpoxokamu B: a) nateHTHyto ¢asy pocta; ©6) npodasy; B)
SKCMOHeHUuanbHyto asy pocTa; r) cTaumoHapHyto dasy pocTa.

2. HapyLweHne koHopmauum nmmobrnnmnsoBaHHOro oepmMeHTa NPOUCXOAMT B pesynbraTe:

a) 3akpenneHus (YXXecToueHusl) HaTUBHOM KoHdopMaunn bepmeHTa Npu ero nocagke Ha HocuTensb; 6)
peanu3aumm adheKkToB pacnpeaeneHuns peareHToB B CUCTEME; B) XMMUYECKON MOgdMKaLUN BaXKHbIX
ONA  COXpaHEeHMs CTPYKTYpbl W MPOSIBNEHMS aKTUBHOCTM  OYHKUMOHAanbHbIX rpynn  6enka; r)



BO3HWKHOBEHUST Hecneundundecknx B3aMMOLEWNCTBUMMA Mexgy GepMeHTOM W HocuTenem; 4a)
O Y3MOHHBIX OrpaHUYEHNin B akTe KaTanuaa.

3. K meTogam perynupoBaHWA HENpPepbIBHOrO KynbTUBMPOBAHMSA OTHOCAT: a) guanus; 6)
MMUKPOCKOMUYECKUIA KOHTPOIb; B) TypOuOoCTaTHLIM PEXUM; T) KPMOKOHCEpPBAUMUS; ) XEMOCTaTHbIN
pexXunm.

4, BpemeHem reHepauumn KynbTypbl NpoAyLeHTa HasbiBalOT: a) Bpemsd, Heobxogmmoe Ans
yOBOeHus Gmomacchl; 6) NpoMexyTok BpeMeHn oT nar-gasbl 4O Havana asbl 3ameaneHnsa pocTa; B)
NPOMEXYTOK BpEeMeHW, 3a KOTOpbI onpederneHHbin obbeM nuTaTenbHOW cpedbl nocTynaet B
depmMeHTep.

5. BonblWMHCTBO OUTOrOPMOHOB MNpeacTaBnsdeT cobon: a) npoM3BOAHbIE OpPraHUYecKuX
kncnot; 6) rmobynsapHble 6enku; B) BUTaMUHbI; 1) FIIMKONPOTENHbI.

3apaHue 2. OueHuTe, BepHO nu cyxaeHune. UcnpaBbTe OWMOKN B HEBEPHbIX CYXOEHUSAX.

1. [na npon3BoACTBa aMUHOKMUCIOT UCMOMb3YHT ayKCOTPOMHbIE MyTaHThI.

2. B pesynbrtate myTtaumm B reHe-perynatope uHayumbenbHble (PepMeHTbl MOryT cTaTb
KOHCTUTYTMBHbLIMMW.

3. PaboTbl B 06nacTu KNeTo4YHOoM UHXEHepuu nogpasymeBaloT co3faHne U UCnonb3oBaHue
pekomburHaHTHbIX JHK.

4, Haunbonee nepcnekTUBHLIMU ABASIOTCA Nepuoanyeckne BnoTexHonornyeckme npoLeccol.

5. OKCnNaHT — 3TO TKaHb, BO3HMKLIAA MNPU HEOpraHW3oBaHHOW Mponudepaunm KneTok
pacTeHus.

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. C kakon uenblo pecTpuumpoBaHHyo nnasmugHyto [OHK nepeg nuruposaHuem
obpabaTbiBatoT LenodHon pocdaTason?

2. [anTte cpaBHUTENbHYIO XapaKTEPUCTUKY METOAOB MMMOOMAn3aunmn epmMeHToB.

BapuaHT Ne 3

3apaHue 1. BbiOpaTb NnpaBUnbHbIA OTBET UMK OTBETLI.

1. Mo pa3mepy 1 LeneBomMy HaszHa4YeHUo BGruopeakTopbl MOryT 6bITh: @) ANA NOBEPXHOCTHOrO
KynbTuBmMpoBaHus; ©) ons aHaspobHbIX NPOLECCOoB; B) AN Me30(USibHbIX OPraHm3MoB; ) OMbITHO-
NPOMbILINEHHbIMY; 4) Ana TBepaodasHbIX NPOLLECCOB.

2. Ona nonyyeHnss 6enkoB nyTeM MUKPOOMOMOrMYECcKOro CuHTE3a WCMNONb3ylT: a)
NOBEPXHOCTHOE KynbTMBUPOBaHWE; 6) aacopObUMOHHBLIN METOA; B) BKMAYEHME B Tenu; r) MeToq
rmbpungmsaunn.

3. B kayecTtBe HocuTenen ana mmmobunusaumm NpUMEHSIOT: a) yrnesodbl; 6) nunuapl; B)
HYKNEWHOBbIE KNCMOTbI; ) MOHWUTLI; ) OKCUAbI METAnNMoB; €) BOAY; X) conomy; 3) 6ernku.

4. B kauyectBe mHOyKTOpOB 0BpasoBaHWs Kannyca MOryT BbiCTynaTb: a) rmbbepenuvHsl; 6)
3TWUNEH; B) ayKCWHbI; I) ULUTOKMHWUHBI; 4) nonncaxapuapl; €) creponasi.

5. CyCneH3noHHY0 KynbTypy WCNONb3YKT ANnA: a) nonyveHus kannyca; 6) nonydeHus
BTOPUYHBLIX METabonnTOB; B) MHAYKUMW KNETOYHbIX LENEHURN; I) MNOSyYeHUs OTAEeNbHbIX KMeToK; A)
nosnly4yeHuns aKcnnaHTta; e€) bmotpaHcopmalmm BeLeCcTB.

3apaHue 2. OueHuTe, BepHO nu cyxaeHue. UcnpaeBbTe oIMOKN B HEBEPHbIX CY)XXAEHUSIX.

1. [ns nepemeluvMBaHMsA XXMBOTHbIX KNETOK B OuopeakTope WUCNonb3yloT annapatbl C
NHEBMAaTUYECKUM NepeMELLNBAHNEM.

2. Butamun C nonyyatoT 6BMOTEXHONOMMYECKUM METOAOM.

3. OaWH M3 MexaHW3MOB perynsaumMm 3KCrnpeccumn reHoB B GakTepumanbHON KreTke OCHOBaH
Ha perynsumu ceasbiBaHns PHK-nonvmepasbl ¢ npoMoTopomMm.

4, CneuunanbHo nogobpaHHbIi OMOLIEHO3 MUKPOOPraHM3amoB (UenntonosopasnararoLlue,

aMmMoHMduuupyowme, yrneesoacbpaxusarowme, CynbUTBOCCTaHaBNMBalOLWMe, MeTaHoOpasyoLwme
DOakTepun), OCyLLECTBASALWMX TEPMOPUIbHOE MeTaHOBOE OpoXKeHue, UCNOoMb3YKT ANd MNonyvYeHus
pubodnasuHa.

5. [MaBHOE HanpaBrneHUe MOSTy4YEHMUST HOBbIX aHTMOMOTMKOB COCTOMT B  XUMWUYECKON
TpaHchopMaLnm NPUPOLHbIX MOMNEKYN As CO34aHUA MOMYCUHTETUYECKUX aHTUONOTUKOB.

3apaHue 3. OTBeTbTE Ha BONPOCHLI MMCbMEHHO.

1. Moyemy NnasmMnaHbIA BEKTOP C MaKCMMarnbHO CUITbHBIM MPOMOTOPOM He BCerfa sBnsaeTcs
HaUNy4YLWLUM SKCMPECCUPYOLLMM BEKTOPOM?
2. C kakon uenbio B BMOTEXHONOMMU UCMOMb3YyT MyTareHe3? Kakne mMyTaHTbl HasbiBalOT

PerynsaTopHbIMU U ayKCOTPOMHLIMU?



BapuaHT Ne 4

3apaHue 1. BblOpaTb NpaBUMbHbIM OTBET WU OTBETDI.

1. B kayectBe nuTaTenbHbIX CyOCTPAToOB MNpU  KyNbTUBMPOBAHUM KOPMOBBIX LPOXOKEN
NCNONb3YIOT: a) rMapoNM3aThbl PacTUTENbHOrO Cbipbsl; 6) MOMOYHYK CbIBOPOTKY; B) MPUPOAHbLIV ras; r)
HU3LWKNe CNUPTLI; ) COMNoMmy.

2. NMMOGUNu3oBaHHyl0 amuHoauunasy MCnonb3yrT AN MNOMNyYeHWUs:: a) MeOULUHCKMX
npenapartoB; 6) rMOKO30-PPYKTO3HbIX CUPOMOB; B) aMMHOKUCIOT; ) SAOMAOYHOM KUCNOTbI; 4)
6€e3naKTo3HOro MosoKa.

3. [Ons xumunyeckon nmmobunusauum epMeHTOB NPUMEHSIIOT: a) BUTaMUHbI; ©6) GpomMumaH;
B) rryTapoBbivi anbaerng; r) aykCuHbl; 4) IMNOCOMbI; €) MUKPOSSIEMEHTbI.

4, Ana ngeHTndukaumm CAMBLUMXCA NPOTOMMACTOB UCNONb3YIOT: @) MeTOA, KOPMSILLIEro Cros;
6) Nnnasmonus; B) U3NONOrMYecKkyto KOMMAEMEHTaLMIO; I) TUN NNacTua; 4) opraHoreHes.

5. KannycHble KneTtkn OTNMYalTCH OT HOpPMarbHbIX: @) ONIMTENbHOCTBI MUTOTUYECKOTO
uukna; 6) paamepamu; B) COCTaBOM KIETOYHbIX BENKOB; ') reHETUYECKON reTePOreHHOCThIO.

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

1. Ona nonyyeHnss aHTUOMOTUKOB MCMOMb3YHOT ONOKMPOBaAHHbIE MYTaHTbl, Y KOTOPbIX
GnoKMpOBaHO onpefeneHHoe 3BEeHO B LIENU peakuun, BeayLmxX K CUHTe3y aHTUBMOoTUKa.

2. [ns nony4yeHns KOpMOBOro 6ernka ncnonb3yoT Apoxekn Eremothecium ashbyii.

3. Baktepuun poga Corynebacterium ncnonb3yoT A48 NPOMbILLNEHHOTO NONYYEeHUS NU3nHa.

4, HaunbGonee cnoxHon ctagnen GMOTEXHONOrMYecKoro NPon3BOACTBA ABNAETCS BblAeNeHne
N 0YMCTKa LeneBoro NpoaykTa.

5. [ns Henpsimoro oTGopa MyTaHTOB UCMOSb3YIOT METOA OTNEYaTKOB (PEnsivK).

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. WHorpa ctpaTterns cnHTesa 6enka-MuLleHn BKYaeT nonydeHne aToro 6enka B coctaee
XMMEpPHOro npoaykta. B yem npenmyLecTso Takoro nogxoga? Kak cosgatoT XMmepHbln 6enok?

2. Kakon o00paboTke noaBeprarT KIETOYHYH CYCMEH3M0 MO 3aBepLlleHuM mnpouecca
depmeHTaunn?

BapuaHTt Ne 5

3apaHue 1. BbiOpaTb NpaBUIbHbIN OTBET WU OTBETDI.

1. K MukpoopraHMamam-npogyueHTam MnpeabsaBnsitoT  OCHOBHbIE  TEXHONOrM4Yeckune
TpeboBaHMA: a) BbICOKas CKOPOCTb pocTa; 6) CnocoBHOCTb K (POTOCMHTE3Yy U XEMOCWUHTE3Y; B)
YCTOMYMBOCTb K 3apaXeHWto MOCTOPOHHEN MUKPOMNOPORN; r) CnoCOBHOCTb CUMHTE3MpoBaTb LieneBown
NPOAYKT; A) UCMOSb30BaHNe eLleBbIX HEMULLEBbLIX CyOCTPaTOB; €) ANUTENbHbIN KU3HEHHbIN LK.

2. ®parMeHT TKaHW WM opraHa, UCMNomnb3yembl Ans MOfyYeHUs MepBUYHOrO Kanmnyca,
Ha3bIBaOT: @) COMaKIoH; 6) CyCneH3noHHas KynbTypa; B) SKCMMAHT; I) KNOH.
3. CBAasblBaHMe Mornekynbl (epMeHTa Ha MNOBEPXHOCTM HocuTens npu  agcopbuun

OCYLLECTBISIETCS 3a CYeT: a) KOBaneHTHbIX cBA3ew; 6) anekTpocTaTMyeckux B3auMOAEWCTBUW; B)
BOAOPOAHbIX CBA3EW; T) rapoOBHbIX B3aMMOAENCTBUN; 4) MMNKO3NOHbIX CBSA3en; ) PocdoanadunpHbIX
CBA3EMN.

4, KannycHyto TKaHb MCMNOMb3YOT ANs: a) comaTndeckoro ambpuoreHesa; 6) mopgoreHesa;
B) NOMyYeHWs COMaKITOHarbHbIX BAPUAHTOB; I') KPMOCOXPAHEHUS; A1) MONYYEHUS JKCNIaHTa.
5. "eH-mapkep HeobXoAWM B FEeHEeTUYECKOW WHXeHepuu OnS: a) BKIIOYEHUS BeKTopa B

KNneTkn xossauHa; 6) oTbopa KONoHwW, obpasyemblX KneTkamu, B KOTOpble MNPOHWK BEKTOp; B) ANA
BKITOYEHWS reHa-MULLEHW B BEKTOP; T) AN NOBbILLEHNA CTabnnbHOCTU BEKTOPA.

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

1. Cuctema KOHTpONs u perynmpoBku BMOTEXHONOMMYECKOro npoLiecca No3BoMsiET BHELPUTD
npUHUUN anddepeHUUpOBaHHbIX PEXUMOB B NPON3BOACTBO.

2. Konnekuwns knoHoB kOHK, cuHTeaupyemsix in vitro Ha matpuuax MPHK, npoucxogawmx ns
OAHOW TKaHW MM KNETOYHON nonynsiumm, - 3T1o 6ubnmoteka kOAHK.

3. BaxxHenLwmM CBOMCTBOM KasifyCHbIX KNETOK, MCMOMb3yeMbIX B KITETOYHON BUOTEXHOMOMMN,
SIBMSIETCHA FOPMOHHE3aBMCUMOCTb.



4, «Jlunkue»  KOHUbI — 3TO  XUMMUYECKM  CUHTE3MPOBaHHbIE  ONUIOHYKIeoTUabl,
npeacTaenstowme cobon canTbl PECTPUKLMN NN NX KOMBUHALMIO.

5. MeTton Guonornyeckon Gannuctukn acbdekTmBeH ons BHegpeHus dyxepogHonm [OHK B
KNeTKN KALWEYHOWN NanoyKu.

3apaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1. Kakne npeumyliectBa U HeOoCTaTKM MMeeT WHTerpauusi nnasMMgHoro BeKTopa B
xo3aunckyto HK?

2. KakoBbl OCHOBHble MyTU YBENWYEHMS1 Bbixoga LerneBoro mMeTtabonuta B MUKPOGHOM
ounoTtexHonornmn?

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

1. AHTMOMOTUKM  CUHTE3MPYHTCA BO Bpemsi: a) narteHTHoM dasbl pocrta; 6)
3KCNOHEeHUMansHon dasbl pocTa; B) cTaumoHapHon dasbl pocTa; r) dpasbl OTMUPAHUS.

2. B kayecTBe KpMOMPOTEKTOPOB WCNOMb3YKOT: @) aykCuHbl; ©) xnopua Kanbuus; B)
anmeTtuncynbdgoKeua; r) rmuuepuH; 4) NONMBUHUNOBBINA CANPT.

3. MmmobunusoBaHHyto noundpepasy uMcnonb3yoT Ansa: a) [obaBneHuss B KOPM

CerlbCKOXO35MCTBEHHbIM XXUBOTHbLIM; 6) Nony4YyeHus caxapoB M3 MOMOYHOW CbIBOPOTKM; B) onpeaeneHns
YPOBHS [MOKO3bl B KpoBMW; ) onpegeneHus ypoBHa AT® u HAOH.; n) nedeHus 3abonesaHui
Xenyao4YHO-KMLLIEYHOro TpakTa.

4, CyCneH3MOoHHY0 KynbTypy BblpalLMBaOT C UCMOSb30BAHNEM MEeToAa: a) TKaHU-HAHbKK; ©)
coMaTtumyeckon rmépuansaunm; B) XeMOCTaTHOro KynbTUBUPOBaHUS; 4) opraHoreHesa.
5. Bektop Ha OCHOBe nnasmuabl NpeanoyvTUTENbHEN BekTopa Ha ocHoBe daroson [QHK

Onarogaps: a) 6onbwemy pasmepy; 6) MeHbLUEN TOKCUYHOCTM; B) BbICOKOW YacCTOTbl BKIOYEHMS; T)
OTCYTCTBMIO NIN3MCA KINETKM XO35MHa.

3apaHue 2. OueHuTe, BepHO Nu cyxaeHue. UcnpaBbTe OWNOKM B HEBEPHbIX CYXXOAEHUSAX.

1. BHEXPOMOCOMHbBIV FEHETUYECKUA SNEMEHT, CMOCOBHLIN K ANMTENbHOMY aBTOHOMHOMY
CYyLLLEeCTBOBAHMIO U pennukauuu, - 3To nnasMuaa.

2. [Ons  CKpyHWMHra reHoMHoOW 6ubnMoTekn UCNoMb3ylT MeToh  (OM3MONOrnYyeckomn
KOMMNIeMeHTauuu.

3. PecTpukTasHo-nmrasHbeii MeToA UCNONb3YOT ANS NOSTyYEeHUSs BEKTOPHbIX MOSEKYI.

4, MpoayueHTaMm KOPMOBOro Hernka SBNATCA OAHOKNETOYHbIE 3efeHble BO4OPOCIIN.

5. Ona peanddepeHunpoBkn 1 KannycoreHesa HeOBXOANMbI aYKCUHbI U LIUTOKUHUHBI.

3apaHue 3. OTBeTbTE Ha BOMPOCHI MMCbMEHHO.

1. Moyemy AnA nNONyyYeHUs MHOMMX PEKOMOMHaHTHbIX 6GenkoB nydwe npUMeHNATb
3yKapmoTu4eckune, a He NPOKapUOTUYECKNE CUCTEMbI SKCMIPECCUnN?
2. Kak MOXHO ncnonb3oBaTh KyrbTypy KNETOYHbIX CYyCNeH3nn?

BapuaHT Ne 7

3apaHue 1. BbibpaTb npaBUIbHbIA OTBET UIN OTBETDI.

1. AyKCOTPOHbIE MYTaHTbI-NPOAYLEHTbl a@MUHOKMUCIIOT UMEIT OCOBEHHOCTU: a) OTCYTCTBME
CMocOBHOCTM CaMOCTOSATENIbHO CUHTE3MPOBaTb HEOOXOAUMbIE A1 POCTa U Pa3BUTUS aMUHOKUCNOTHI; ©)
CNOCOBHOCTL K CBEPXCMHTE3Y LefieBON aMMHOKUCAOTHI; B) MPOAYKUUSA LEneBorM aMMHOKUCIOTbI
OCYLLECTBNSIETCA B CTaLMOHApHY0 hady pocTa; r) NpoayKumMs LeneBo aMMHOKUCNOThI OCYLLIECTBIISIeTCA
B nar-c¢pasy pocTa.

2. WpoeanbHbIM HOcuTenem ans mMmmobunusaumm epMeHTOB MeOMLMHCKOrO Has3HayYeHus
SBMSOTCA: @) MOHUTBI; 6) arap; B) NIMNOCOMbI; I) NOPUCTOE CTEKMO; A4) BOSIOKHA HUTPAT Lenmonoabl.
3. CnocobHOCTb KNEeTOK WnM TKaHeW BOCNPUHMMATbL WHOyuMpylowee BO3OENCTBUE W

crneumdunyeckn pearmpoBatb U3MEHEHNEM Pa3BUTUSI HA3bIBAOT: a) KIOHANbHbIM MUKPOPA3MHOXEHNEM;
©) KNeTouHOW cenekumen; B) KOMNETEHUMEN; I) coMaTU4ECKon rmépuansaumen.



4, [ns nonyyeHus BTOPUYHbIX METabONMTOB MCMOMb3YT: a) METOA4 NnaTtupoBaHus; 6)
MEeTOA TKaHW-HAHbKW; B) CYCNEH3WOHHYIO KynbTypy; ) comaTuyeckue ambpuounabl; 4) arapu3oBaHHYO
nuTaTenbHyto cpeay.

5. B reHHO-MHXeHEepHbIX MNPOeKTax MCNonb3ylT epMeHTbl: a) pecTpukTasbl; 6) OHK-
nvrasbl; B) nuasbl; r) amuHoaumnasbl; ) AHK-nonumepasbl; e) wenoyHyro docdarasy; x) Kucnyro
doccaTasy.

3apaHue 2. OueHuTe, BepHO nu cyxxaeHune. cnpaBbTe OLIMOKN B HEBEPHbIX CYXAEHUSAX.

1. Yyactok monekynel [OHK, ¢ kotopbiMm cBasbiBaetca PHK-nonumepasa, 4yto
COMPOBOXAAeTCa UHULMaLMEN TPaHCKPUMNLMM COOTBETCTBYIOLLNX FrEHOB, - 3TO NPOMOTOP.

2. OHK-rmbpungmnsaums — 370 0AUH U3 METOLOB NOJTYYEHMS HYXXHOIO reHa.

3. BekTopbl AN KNOHMPOBAHUA U SKCMPECCUM reHOB COAepXaT OANHAKOBbIE PerynaTopHble
3IEMEHTHBI.

4, CeepxnpogyueHTbl nn3vMHa ObinM  nonyyYeHbl C  MNOMOLLBID MeToda COMaTUYeCKOW
rmbpuansaumn.

5. ®OUTOropMOHbI AEVCTBYIOT Ha pacTUTENbHbIE KNeTKN B KoHLeHTpauusax 102 — 107 mons/n.

3apaHwue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1. Moyemy Ti-nnasmmnga noaxoanT AN CO34aHUSA BEKTOpaA-NepeHOoCcHMKa Yy)KepOoaHOro reHa
B xpomocomHyto [IHK pacteHns?

2. Onuwunte nocnegoBaTenbHOCTb 3TANoOB  MNOMyYEHUst  Kakoro-nnbo nekapCcTBEHHOro

BELLEeCTBa C MOMOLLIbIO METOA0B KNETOYHON NHXKEHEPUN.

BapuaHT Ne 8

3apaHue 1. BbiOpaTb NpaBUIbHbIN OTBET NN OTBETDI.

1. OcHoBHble pasgenbl GUOTEXHOMOMMW: a) reHeTudeckass WHXeHepusi; 6) KneTouvHas
WHXXEHEPUS; B) MUKPOOHasi BUOTEXHOMOINS; T) MONEKYNspHAa reHeTuka; ) MMMyHOBMoTexHonorus; e)
npoTeomuka.

2. Mpn wvMmmoOuMnNu3auunm EepPMEHTOB U3MEHSIOTCA UX  KaTanuTu4eckne CBOWCTBA
Bcneacteme: a) apdekToB pacnpegeneHus  peareHToB B - cucteme; 6)  MHOroTo4eYHoro
Hecneumdunyeckoro CBA3bIBaHUA (bepMeHTa C HOocuTenem; B) orpaHmyeHnsa andpdysnm npoTOHOB; T)
N3MEeHeHns CTabunbHOCTU (epMeHTa; [A) BO3HUKHOBEHUSI CTEPUYECKMX 3aTpyAHEeHuMn Ans
NPOHMKHOBEHNSA CYyOCTPATOB; €) 3HAYUTENbHOrO CHMXXEHNS BPEMEHU NOMNYyNHAKTUBaUMM (DEPMEHTOB.

3. [MepcnekTMBbl  UCMNONb30BaHWS  M30MIMPOBAHHbLIX  MPOTONNACTOB  CBSA3aHbl  C:  a)
BO3MOXXHOCTbIO MOSy4eHUst comaTuyeckux rmbpuaos; 6) uMx CnocobHOCTbI nornowaTte U3 cpeapbl
opraHensbl; B) reHETUY4ECKOM HECTabuIbHOCTbIO; ') BO3MOXHOCTBIO NOMYyYEHUS U3 HUX Kannyca.

4. OCHOBHbIMK CTagMaMM BMOTEXHONOMMYECKOrO NPOM3BOACTBA SABMASKTCA: @) NOAroToBKa
cbipbs N BnoobbekTa; 6) cTepunuaaums NuTaTenbHbIX cpen; B) HakonneHne Guomaccsl n obpasoBaHue
LeneBoro NPoaykTa; r) BolAeneHne n o4McTka LeneBoro Npoaykra; 4) nogaepkaHne YMCcTon KynbTypbl
NpoAyueHTa; €) NonyyYyeHne ToBapHbIX OPM NPOAYKTa.

5. Hanbonee «ygoGHOM» rpynnon Ans XMMUYECKONn wumMmobunusaumm dBndetca: a)
nmMugasonbHasa rpynna ructunauHa; 6) rugpokcunbHasa rpynna TMPo3uHa; B) aMUHOIpynna; r) TuonbHas
rpynna umMcrevHa.

3apaHue 2. OueHuTe, BepHO nu cyxaeHue. UcnpaBbTe oIMOKN B HEBEPHbIX CY)XXOEHUSAX.

1. Omkur — 9aTO npouecc o06pas3oBaHUSA ABYXUEMOYEYHbIX MOSEKYN U3  OAMHOYHbIX
MONMMHYKNEOTUAHbLIX KOMMIIEMEHTaPHbIX LEenen.

2. BruoTtexHonornyeckme metoabl CNOMb3YHOT A8 nonyveHms ButammHos A n C.

3. lMocnegoBaTenbHOCTL OCHOBaHWA OAWHOW 6-8 HYKNEOTMAOB, pacnorioXeHHast nepes

MHUUMMpyowmm  kogoHoMm  AYD n  onpegensiowas 3¢dpdOeKTMBHOCTL TpaHCnsaLUMM, HasbiBaeTCs
NPOMOTOPOM.

4, MpodyKTbl CAWUSIHUSE HOPMasibHbIX KIETOK C KrneTkamu, nporpaMmma passBuUTusa KOTOpPbIX
n3MeHeHa BCreACTBUe 310KkayeCTBEHHON TpaHcopMauun, HasbliBaloT rmbpungomamu.

5. [Onaoes3okCcMHYKNeoTUAHbIN MeTon NPUMEHSIOT Ansa cekseHnposaHus OHK.

3apaHue 3. OTBeTbTE Ha BONMPOCHI MUCbMEHHO.

1. Kak ¢ nomMoLbio METOAOB rEHETMYECKON WHXEHEepun co3gaTb pacTeHusi, YCTOM4YMBbLIE K
repbvunay?

2. B uyem 3aknyaeTcd CyTb OCHOBHbIX MEXaHW3MOB perynsuuMmM 9KCrpeccun reHoB B

MUKPOGHON KneTke?
BapuaHTt Ne 9
3apaHue 1. BbiOpaTb NpaBUibHbLIN OTBET WU OTBETLI.



1. HenpepbiBHOE (NPOTOYHOE) KyNbTUBMPOBAHME WUCMONb3yeTCa AN NOfydeHud: a)
aMUHOKMCNOT; 6) aHTUBMOTUKOB; B) Gernka OAHOKNETOYHbIX; ') PePMEHTHbIX NPenapaToB; 4) BATAMUHOB.

2. B kauvecTtBe cwmBku (cnencepa) ong MMMoOBuMnM3aumMm MoXeT BbICTyNaTtb: a) rnyTapoBbIv
anbgerng; 6) guHutpoamndTopbeHson; B) meTtuneHOucakpunamug; r) ubpouH; O) cunukarenb; €)
arapoasa.

3. Ob6si3aTenbHbIMM  YCIOBUAMW AN OCYLLECTBIIEHUSA  KannycoreHe3a sBNAOTCA:  a)
Temnepatypa 25 °C; 6) Ttemnepatypa 18-20 °C; B) aspauus; r) HanuuuMe B nNuTaTenbHOW cpepe
BUTAMWHOB; A) HanuumMe B NUTaTeNbHOW cpede MONMITUIEHTTIMKONS; €) OCBELlEeHNE MIOMUHECLLEHTHOMN
namnomn; ) TeMHOTa UIu paccesiHHbIN CBeT.

4, Mpn nmmobunmsaumm pepmeHTa Ha NOSIMaHMOHHOM HOcuTEene HeobXoaMMO Yy4YMTbIBaAT:
a) BENUYMHY MOHHOWN cuibl pacTBopa hepmeHTa; 6) BENMNYMHY M303NEKTPUYECKON TOYKN (pepMEHTa; B)
BENMNYNHY KOHCTaHTbl Muxaanuca gns cBobogHOro oepmMeHTa; r) NOBEPXHOCTHbIN 3apsa HOCUTENS.

5. [nsa nonyyeHns n3onMpoBaHHbIX MPOTONNACTOB UCMONb3YHOT: @) METOA KOPMSLLEro Crios;
0) meToq Nnasmonnsa; B) MeTO4 KpMOCOXPaHEHUS; I) MeTog co3fgaHus rmbpugom; a) dpepmeHTaTUBHbIN
mMeTon.

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

1. [ns co3gaHns MHTErpupyloLlero BekTopa MCNOMb3ylT MnasMugbl, He CrnocobHble K
CaMOCTOSATENbHOW pennnkaLmm B KneTkax Xxo3suHa.

2. CrtebneBon opraHoreHe3 OCyLLECTBIAETCS B YCNOBUAX MpeBanvMpoBaHns B NUTaTenbHON
cpefe KOHUEeHTpaummn ayKCUHOB.

3. BTopuyHble MeTabonuTbl CUHTE3UPYIOTCS B nar-gpasy M 9KCMoHeHUumanbHy gasbl pocTa
KNETOYHOW KynbTypbl.

4, K mogudukaumam nepuoamyeckoro KyrnbTUBUMPOBAHUS OTHOCAT KyNbTUBUPOBaHWE C
NOANUTKOWN U KyNbTUBMPOBaHNE B peXUMe XxemocTtaTta.

5. OfHOM M3 MNpUYMH MOBbIWEHUA CTabUNbHOCTM MMMOOBUNN30BAHHbLIX (EPMEHTOB MO
CpaBHEHMI0 CO CBOBOAHLIMU SABMAETCH YXECTOYeHWe (3akpenrneHne) HaTMBHOW KOoHdopmauuu
depmeHTa.

3apaHue 3. OTBeTbTE HA BONMPOCHI MUCbMEHHO.

1. B Kakux cny4asx reH «HyxgaeTcsa» B 3aMeHe OHOro NnpoMoTopa Ha Apyron?

2. Oxapaktepusynte nocrneaoBaTenbHOCTbL 3TanoB MOMyYeHWss comaTtudeckoro rubpuaa
pacTeHun.

BapuaHTt Ne 10

3apaHue 1. BbiOpaTb NnpaBuUnbHbIA OTBET UMK OTBETLI.

1. Bonee 60 % npenapaToB aMWHOKUCAOT MOSy4YalT nyTemM: a) rugponusa 6enkos
pacTUTENbHOTO M MUKPOBHOro npoucxoxaeHus; 6) MMKpobuonornyeckoro CUHTE3a; B) XMMUYECKOro
CuHTe3a.

2. MmmobunusoBaHHble epMeHTbl UCMONb3YITCA ANA NOMyyYeHus: a) neHvuunnuHa; 6)
rNIOKO30-(PPYKTO3HBIX CMPOMOB; B) acnaparMHOBOW KUCNOTbI; ') aMUHOKUCIIOT; 4) KOpMoBOro 6erka; e)
N30MNMPOBaHHbIX NPOTOMMAacTOoB.

3. Mpn  HenpepbiBHbIX  BUMOTEXHOMOrMYECKUX  npoueccax OBMOOOBLEKT  MNOCTOAHHO
nogaepxmBaetca B: a) nar-case; 0) SkcnoHeHuuanbHoW dase; B) cTaumoHapHou dase; r) dase
yCKOpeHus pocTa.

4. [na KynbTUBMPOBAHWS XUBOTHbLIX KMNETOK WUCMOMb3YHT: a) peakTopbl C MeXaHW4YeCKUM
nepemelnmBaHmemM; ©6) peakTopbl C  UMPKYMAUMOHHBIM  MepeMeluMBaHUEM; B) peakTopbl C
NHEBMaTU4YECKMM NepemMeLLMBaHNEM; ) peakTopbl 6e3 nepemMeLLnBaHms.

5. ComaknoHanbHble BapuaHTbl — 3TO: a) pacTeHusi, MOryYeHHble nytem rmbpuamsauun
CoMaTUYECKMNX KNETOK; 6) pacTeHusl, pereHeprupoBaBLLME N3 KYNbTUBUPYEMbIX KNETOK U HECYLLME KaKune-
NGO OTKNOHEHUSA OT UCXOAHbBIX POPM; B) BapmaHThl KasnyCHbIX TKAHERN, NOSTyYeHHbIe NyTEM NepeHoca u
KynbTUBUPOBaHUSA Ha CBEXeW NuTaTensHon cpeae.

3apaHwue 2. OueHuTe, BEpPHO NN cyxxaeHue. MCI‘IpaBbTe OWKnbKM B HeBepPHbIX CYyXXOAeHUAX.

1. Ona nonyyeHna reHa w3 OakTepuanbHOW KMETKM WCNONb3yT MeTon obpaTHon
TPaAHCKPUMLMW.
2. Monekynbl OHK, cnocobHblie akuentupoBatb 4yxepogHyto [OHK un obecneuvBath ee

pennnkauunio, Ha3blBakoT JIMHKEPaMW.



3. Comatunyeckuin rmépug — aTo pacteHue, nofly4eHHoe nyTeM rmbpuansaumm comaTmyeckmx
KNeToK.

4. B pesynbTaTte I/IMM06VIJ'II/I38LI,VII/1 cbepmeHTa Ha HOocuTesne U3MeHAEeTCA 3aBUCUMOCTb €ero
aKTUBHOCTU OT BEJTUYUNHDbI pH
5. Xumunyeckas I/IMM06VIJ'II/I3aLI,I/IFI dJepmeHTa BO3MOXHa 0e3 NPUMEHEHNA HOCUTENA.

3apaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1. UTto HasbiBalOT reHomMHon ©Oubnmnotekon? KakoBbl aTanbl co3gaHUA T[E€HOMHOMN
ononuotekn?

2. Kak npoBoadaT 0340poOBreHne nocago4yHoro matepmana ¢ NoOMOLLb METOAOB KNeTOYHOW
NHXeHepun?

Bonpocbl 1 3agaHus no ocHoBaM GMouHXXeHepun
BapuaHT Ne 1
. BekTop, cnocobHbIn K pennukauumn n B 6akrepmnanbHOW, U XXNBOTHOM KIETKE -
. MocnepoBaTtenbHOCTL U3 6-8 HyKNEOTUOOB, oTBeYalowas 3a ceasbiBaHme PHK ¢ pubocomon -

N =~

. NocneposartensHocTb [AHK, ¢ KOTOpon HaYMHaeTCa cHUTbIBAHNE MHGOOPMaLMN -
. Co3gaHne B npobupke pekombmHaHTHbIX [JHK Ha3biBaeTcs
. ickyccTBEHHbIE reHeTUYeCKne CTPYKTYPbl Ha3biBalOTCSA
. ®epMeHT, oTBevaloLLnii 3a CUHTE3 KoMmnnemeHTapHoun uenu OHK —
. QTan nonMmepasHon LEeNHOn peakumn, koraa obpasyroTcst OgHOLENOYEYHbIN oparmMeHT,
CBSI3aHHbIN C NpanMepom -

8. HazoBute mnHnmym 3 kputepus, Heobxoammble ANsi CO34aHMsA NpanMepoB Ans
nonMmMepasHon LernHom peakumnm:

1.

2.

3.

NOoO Ok~ W

BapuaHT Ne 2

Hwxe npuBeaeHa nocrnegoBaTtenbHOCTb HykreoTuaos AHK.
ACCACACTCACCGCACCACCGACCACTGCCTCCGTACGCGTCCCTCTGGCGGACAATCGGTCCTA
GTGCCGAGCTCGTTTTGTTTGGATCTTCTGTATATATATAATGGAGGCTTCTCCATGTCCTCGGAGC
AGCAAGGCTGTGCAGCAATGGAGAAGTATAACAGCAACACTCAATTTGCACCATTGAGAGAGACTC
CGTTTGCCCTCCGTGGTGCTCTTGGTAGTTCAAGCTCATATCTTGAGCAAGCCAGGGGCTACACAT
CTTCCCCTGTAGCAGCTCTGCGCCCAAAGATGTCTACACCTGGAAATCGACTCCTGCATACGAGCT
GCCCCCTGTCATCTGCTGTAGCGAACCGCCCGCTGTCGCCCCATCTTCCTCTGAAGAAGCCACAGT
TCAGCGCTACTTTCTCTATCTCGCACCGTATCTTCGGTGTCGCGCTGGGAGTTGCCATCATATCCGT
CCCCCTCGCCACCAAGTTCAGCCTGATGTTTGGCGTTTGAGAGCGATTTGCTGCATCTTATGAGGA
ACTGCATTTCCCCGTTCCTGTGACTGTTTCATCGTTCGTCTGGGTTACCTTGCAACACAACTTTAGG
TGCAGTTGGAATAACATCTTTGTCATGCTGACAGACTTCTGTAATACAGTAATAAGTAAAAC
TATAAAATATCAGTGCAAGGAGGTTTGCCCCA Onpenennte no AaHHOM NocnegoBaTeNlbHOCTU
Ha4ano n KoHeL, reHa, 3Hasi, 4To pasmep benka coctasnseT 169 ammHokMcnoT. Hangnte Touky Havyana
TpaHCKpMnumMn gaHHoro reHa. MNMogbepute K gaHHOM NOCNefoBaTENbHOCTM NpanMepb! And NpoBEeAEHMS
MUP Takmm 06pa3om, 4ToObl Mbl CMOIIM 3TOT rEH UCNOMb30BaTh A8 TpaHCopMaLuK, paccynTanTe
TemnepaTtypbl NNaBneHnst 4aHHbIX NparMepoB.

BapuaHTt Ne 3

Ha ocHoBaHun HykneoTtugHou nocnegosatensHocTn [JHK paspaboTtaHbl cneundguyeckme
npamepsbl ana nposegennsa MNUP. Mpanmep 1: 5’-CAGTGCCCGGAGAGTTGCCCC-3’ lMNMpanmep 2: 5'-
CCGTACGCGTCACTCTGGCGC-3’ CoctaBbTe cxemy nposeaenus MNUP ¢ atumn npanmepamu, ykasas
napameTpbl K&X40ro atana uukna peakumm (Temnepatypy v Bpems atana). I3BecTHO, 4To onTuMarnbHOW
TemnepaTtypowv ans npucoegmHenns npanmepa k HK-matpuue asnaetcs Temnepartypa Ha 2 °C Huxe
Ta, a ckopocTb NnasneHns coctaenseT 1 HykneoTua B cekyHay. Kpome Toro, 3Has, 4To AfiMHa NpoayKTa



peakuunn 650 Hykn., a ckopocTb paboTtbl Taq-AHK-nonnmepassl 70 Hykneotugos/cek. Onpegenute,
Kakoe KOnM4yecTBO NpoayKToB peakumn Bl nonyunte, ecnu nposegete 18 LUMKNoB Npy 3 EKTUBHOCTHU
peakumn 72%.

3apaHua gna opMMpoBaHMA AMAarHOCTUYECKUX paboT
TecThl

1. FeHHas nHXxeHepus — 3TO NpakTuKa:

a) BblBEAEHUS HOBbIX NMOPOJ XXMBOTHbIX Y COPTOB PaCTEHWN;

6) BBEAEHUS XMBbIX MUKPOOPraHN3MOB B TKaHW PacTeHWUI UK KUBOTHBIX;

B) W3MEHEHWSI TeHEeTUYECKMX MporpamMmm KreToK C Lenbl HanpaBneHHOro M3MEHEHUs1 WX
HacneacTBEHHbIX CBOWCTB;

r) co34aHmMst HOBbIX KNETOK HOBOrO TUMa.

2. KneTto4yHas nHxeHepusa ocHoBaHa Ha:

a) CKpeLwmnBaHMM pacTeHui;

0) oT6ope pacTeEHUI U KNBOTHbIX;

B) KyNbTUBMPOBAHWM KIETOK PACTEHUM BHE OpraHu3ama, CroCOOHbIX CUHTE3UPOBATb HYXKHbIE
BELLeCTBa;

) CUHTE3€ rEHOB U BHEAPEHUN UX B KINETKM PACTEHUN.

3. CyLLHOCTb MaTpPMYHOrO CUHTE3a 3aKroyaeTcs B:

a) CUHTe3e BeLLEeCTB OANHAKOBOIO CTPOEHUS;

6) HaNMYMN OQHUNX M TEX KE XMMUYECKMX PEeaKLUIA;

B) CO3aHUMN Ha OCHOBE onpeerneHHON MoneKynbl NOA0OHLIX el CTPYKTYP;
r) co3gaHmm cneumndUYecknx BELLECTB.

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

6) anuekneTky

B) cnepmaTo3oug

) MUTOXOHOPUN

5. B kauecTBe BeKTOpa 4515 BBEOESHUSA YYXKOro reHa B XXUBOTHYHO KNETKY UCMOMb3YHT:
a) nnasmuabl arpobakrepuii

6) OHK xnoponnactoB 1 MUTOXOHOPUI

B) BMpOMAbI

r) Bupyc SV-40

6. B kauecTBe BekTOpa AN BBEAEHWS reHa B PacTUTENbHYHO KNETKY UCMOMb3YHOT:
a) supyc SV-40

0) Bupyc capkombl Payca

B) nnasmunapl arpobakrepun

r) Bupovabl

A) dpar M13

7. B cocTaB BekTOpa Ha OCHOBE BUpYCa He BXOAAT NOCNeAoBaTeNbHOCTM, OTBEYatoLLme 3a:
a) BUPYNEHTHOCTb

6) cnocobHOCTL K pennmkaumm

B) MapKepHbI NpuU3HaK

) naTOreHHoCTb

8. TpaHCno30oHbI UMeT hopMmy:
a) NPSMOSNUHENHY0
6) KonbLUeBytO

9. ArpobakTepum aBnsaTCS:
a) BHYTPUKINETOYHbIMW Napasntamm



0) BHYTPUKNETOYHBIMU CUMONOHTaMM
B) BHEKIIETOYHBIMW CUMOMOHTaMM
) HW OOHO M3 YTBEPXKOEHbIA HE BEPHO

10. Yto nexuT B OCHOBE MexaHu3ma co3ganuna MMO nytem geneumm n MHBepCcuu:
a) metununposaHue OHK

0) HanMune BMPYCHbLIX 3NIEMEHTOB B FrEHOME

B) Hannuyue [HK-TpaHCcno3oHOM B reHoMe

r) HanNU4Me caTennUTHbIX NOCNeaoBaTENbHOCTEN B reHOME

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

12. B cocTtaB nonvMmMmepasbl BXOAUT (PYHKLMOHANBbHbIX JOMEHOB:
a)1
6) 2
B) 3
r4

13. ®depMeHTbl, cneunduyeckn paclennswme MOneKynbl  HYKMEeUHOBBbIX  KUCMOT B
cneumgmryecKknx y4acTkax:

a) nurasol

6) xenukas

B) 9HAOHYKNeasbl

r) 9K30HYyKNeasbl

14 B kavecTBe Mapkepa Ans H6akTepuanbHbIX KNEeToK Npu ux TpaHcopMaumMn UCnonb3yloT reH
depmeHTa:

a) TUMUOUHKUHA3bI

0) nakTo3bl

B) aHTMBMOTUKa

15. CtabunbHaga TpaHchopmaLms KIeToK Bbille Npu:
a) TpaHcdekunm

6) MUKPOMHBEKL MK

B) 4OCTATOYHO BblCOKa B 060UX cry4asx

16. CywHocTb Nntoboro GoTeXHONOrM4ecKoro npoLecca onpegenseTcs:
a) cneunurKon KNneTkn-NnpoayLeHTa;

0) cneumndmkon NuTaTeENbHOM Cpeabl ANs KNETKU-NPoayLIEHTa;

B) OCOBEHHOCTSIMU KOHCTPYKUMK BropeakTopa;

r) 0COBEHHOCTAMM BbIOENEHNSA U OYUCTKM LeNeBOro Npoaykra.

17. K dpaktopam, HE Brnvsowmm Ha BuocmHTes bepMeHTOB, OTHOCATCS:
a) reHeTU4eckas npMpoga NpoAayLeHTa;

0) Hanuuune B cpene MHOYKTOPa;

B) UCNONb30BaHWE BNOKUPOBAHHbBIX MYTaHTOB;

r) Hanu4Me B NUTaTENbHOM cpeae hakTopa pocTa.

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

6) BKNOYEHME B MUKPOKANCYIbl;

B) MeTO[ 3M1EeKTPOOCaXaeHus:;

r) BKIIHOYEHWE B BOMOKHA.



19. [Insa nonyyeHus n oTgeneHnst M3onMpoBaHHbIX NpoTonnacTtoB HE ncnonb3yoT meTobl:
a) TKAHWU-HAHBKW;

6) dbepMeHTaTUBHbIN;

B) ounbTpauuu;

r) LeHTpudyrnpoBaHus;

20. ButamuH B, cMHTe3MpyeTCa gpoxokamu B:
a) nateHTHyto asy pocTa;

6) npodasy;

B) 3KCMOHEHLManbHyo asy pocTa;

r) CTaunoHapHyto a3y pocTa.

21. HapylweHune koHhopmaumm MMMoBUNNM30BaHHOIO oepMeHTa NPOUCXOAMUT B pesyrbTaTe:

a) 3akpenneHus (Y)KecTtodeHus) HaTMBHOW KoHdopmauumn depmeHTa nNpu ero nocagke Ha
HocuTenb;

6) peanusauun 3peKTOB pacnpenenieHns peareHToB B CUCTEME;

B) XMMUYECKON MoAMPMKaLNN BaXHbIX OS5 COXPAHEHUS CTPYKTYPbl U NPOSBNEHUS aKTUBHOCTU
dyHKUMOHanNbHbIX rpynn 6ernka;

r) AN y3NOHHbBIX OrpaHNYEeHUIA B akTe KaTtanmsa.

K meTogam perynupoBaHus HenpepbiBHOrO KyNbTUBMPOBAHUSA OTHOCST:
a) omanus;

6) MUKPOCKOMNYECKNIA KOHTPOSb;

B) TypbugocTaTHLIN PEXMM;

) KPMOKOHCEpPBaLMSI.

BpemeHeM reHepauun KynbTypbl NPOAYLEHTa Ha3bIBaIOT:

a) Bpems, Heobxoanmoe Ans yaBoeHust Guomacchl;

0) NpomexXyToK BpeMeHn OT nar-dasbl 40 Havana dasbl 3amefneHns pocTa;

B) NPOMEXYTOK BPEMEHMU, 3a KOTOPbIA ONpeaeneHHbIn obbemM NUTaTenbLHON cpedbl NOCTynaeT B
depmeHTEp.

) NPOMEXYTOK BPEMEHU OT Nnar-gpasbl 40 BbiX04a Ha CTALMOHAPHLIN PEXUM.

KannycHble kneTtkn HE otnnyaroTcst OT HOpManbHbIX:
a) ANUTENbHOCTLI0 MUTOTMYECKOIO LUKNa;

0) pasmepamuy;

B) COCTaBOM KreTOYHbIX 6eMKoB;

) reHeTUYECKOW reTePOreHHOCTbIO.

"eH-mapkep HeOOX0OMM B reHETUYECKON UHXEHEePUN ONs:

a) BKIHOYEHMSA BEKTOPA B KNETKN XO3ANHA;

6) otbopa KonoHui, obpasyemblx KneTkamu, B KOTOpPble NPOHUK BEKTOP;
B) 419 BKITOYEHWS reHa-MULLEHW B BEKTOP;

r) 4Nsi NOBbILWEHMSA CTabunNbHOCTM BEKTOPA.

Mpn nmmobrnunsaumm pepmeHTa Ha nonnaHMoHHom Hocutene HE HY>XKHO yuntbiBaThb:
a) BenMYnHYy MOHHOW CUIbl pacTBopa hepMeHTa;

6) BENMYMHY N303NEKTPUYECKON TOUKN (hbepMEHTa;

B) BESIMYUHY KOHCTaHTbl Mnxaanuca ansa ceobogHoro epMeHTa;

) NOBEPXHOCTHbLIN 3apag HOCUTENS.

MepcnekTnBbl MCNONb30BaHNST N30NMPOBAHHBLIX NPOTOMMACTOB CBSA3aHbI C:
a) BO3MOXXHOCTbIO MOMYYEeHUst ranfiouaHbIX TMépuaos;

6) nx cNocoBHOCTLIO NornoLwaTh U3 Cpeabl OpraHensbl;

B) FreHETUYECKON HECTAOWUIBHOCTLIO;

) BOBMOXHOCTbIO MOMNy4YeHUs U3 HUX Kannyca.

D,J'IFI nony4yeHmnsa BTOPUYHbIX MeTabonnToB MCNONb3YHOT:



a) MeToA nnaTnpoBaHus;

6) MeToa TKaHU-HAHbKY;

B) CYCMEH3UNOHHYIO KyNbTypY;
r) comaTmyeckue ambpuonabl;

MMmobununsoBaHHy0 aMmmHoaumnasy Ucnosnb3yoT ANs NOyYeHns:
a) Me4MLUHCKMX NpenaparTos;

0) rnoKo30-PpPYKTO3HbLIX CUPOMOB;

B) @MWUHOKMCIOT;

r) 6e3nakTo3HOro MoJsioka.

Ons xummnyeckon nmmobnnusaumm epMeHTOB NPUMEHSIHOT:
a) BUTaMUHbI;

0) 6pomMumaH;

B) @yKCUHbI;

) MUKPO3NEMEHTbI.

KpaTkun otBeT

1. BekTop, CNOCOGHLIN K pennukaunm B 6akTepranbHOW, Ha3biBaeTcs
OTeeT: nnasmuga

2. CosgaHue B npobupke rmbpugHbix monekyn OHK Ha3biBaeTcs
OTBeT: pekomMbmHauus

3. NckyccTBEHHO CO3[aHHbIE FEHETUYECKME CTPYKTYPbl HAa3blBaOTCA
OTBET: PEKOMOMHAHTLI

4. 3Tan nonvmepasHoW LEenHOW peakuun, Korga obpasyloTca ogHoUenodeyHbln dparMeHT,
CBSI3aHHbIN C NPanMepoMm -
OTBeT: oTXMr Nnpanmepa

BHEXPOMOCOMHbBIA  FEHETUYECKUIN  3MEMEHT, CMOCOOHbIN K ONUTENbHOMY aBTOHOMHOMY
CYyLLLEeCTBOBAHMIO U pennmKauum, - 37o:
OTBET: nnasmunaa.

PecTpukTasHo-nvrasHbeli METoA UCNONb3YT AN NONYyYEeHUS:
OTBET: pekombuHaHTHbIX AHK.

Ana peanddepeHUnpOBKM 1 KannycoreHe3a Heo6x0aAMMbl (PUTOrOPMOHBbI:
OTBET: aykCuHbI 1 LUTOKMHUHBI.

Yyactok monekynsl OHK, ¢ koTtopbim cBasbiBaeTca PHK-nonumepasa, 4to conpoBoOXxaaeTcs
WHULMaLMEn TPaHCKpUNLUMM COOTBETCTBYIOLLUX FrEHOB — 3TO:
OTBET: npomoTop.

[MpoAyKTbI CIIMAHUS HOPMaribHbIX KIETOK C KreTKamu, nporpammMa pasBuUTUSA KOTOPbIX M3MEHeHa
BCNeacTBMUE 3MOKa4YeCTBEHHOW TpaHCopMaunn, Ha3biBakoT:
OTBET: rubpugomamu.

Mpouecc o6pasoBaHMa AOBYXUEMNOYEYHbIX MOMEKYST U3  OAMHOYHBIX  MOJIMHYKNEOTUAHBLIX
KOMMIEeMEHTapHbIX Lieneln Ha3biBaeTcs:
OTBET: omxur.

Mnasmnabl, He CNOCOBHbIE K CaMOCTOATENbHOW pennukaumm B KrneTkax XO3siMHa, UCMONb3yoT
ANSA co3aaHns BeKTopa ans:
OTBET: uHTerpaumm B HK xo3amnckon kneTku.



Mo pa3mepy 1 uenesomy HasHayYeHuo BMopeakTopbl NOAPA3AENAIT Ha:
OTBET: nabopaTtopHbie, NUIIOTHbIE U NPOMbILLUNEHHbIE.

Manoe acce

OnuwmnTe NPUHUMN NPUMEHEHNS MeToaa ANeKTponopaLmMmn nNpu TpaHchopmMaumm GaktepuanbHbIX
KNeToK.

OTBET: NPUHUMN NPUMEHEHUS1 3MEKTPonopauMM OCHOBAH Ha MpPOMYCKaHUWM BbICOKOBOSIbHBLIX
MMMyNbCOB Yepe3 CYCreH3nI0 KNeToK a pesynbTaTe Yero npoucxoauT obpasoBaHue nop U U3MeHeHuu
NPOHMLUAEMOCT  MeMOpaHbl. 3JTO  CNocoGCTBYET  YBENUYEHUO  CTEneHu  3PPEKTUBHOCTU
TpaHcgopMaLmMm KNeToK.

KpuTepun oueHku:

e5 0OannoB — 3agaya pelwleHa BepHO (CTYAEHT ykasan MpUMEHEHVWe B [OaHHOM MeTofe
BbICOKOBOJIbHbIX MMMYNbCOB M 06pa3oBaHme Nop C U3AMEHEHMEM MPOHULLAEMOCTM MeMBpaHbl);

¢ 2 Ganna — peLleHve 3a4a4mn CoaepXnUT He3HauMTeNbHble OLINBKKN (CTyAEHT ykasarn TONbKO OAMH
N3 (akTopoB, MPUMEHEHME BbICOKOBOSbHbLIX WMMMNYNbCOB MNM obpasoBaHWe MNop C W3MEeHEeHUEM
NPOHMLAEMOCTN MeMBpaHbI);

e0 GannoB — 3ajada He pelleHa WNu pelleHne HEeBEepHO (CTYAEHT He ykasan HW OA4HOro
hakTopa, nNpUMEHeHWe BbICOKOBOSIbHLIX WMMYMbCOB WM obpas3oBaHMe MNop C  M3MEHEHMEM
NPOHMLAEMOCTN MeMBpaHbI).

2. MpumeHeHVe noaxona ¢ U3MeHeHMeM MeTunbHoro ctaTtyca OHK npu co3aaHnm reHeTu4eckux
HOKayTOB OCHOBaHO Ha MoAUMUKaLMM HEKOTOPbIX a30TUCTbIX OCHOBaHWUI. YKaXXUTe KakuX.

OteT: OTBET: METUNNPOBAHMIO NOABEPralTCs TakMe a3oTUCTble ocHoBaHUsi B cocTaBe [HK kak
LUMTO3MH U aJEHWH.

¢ 5 6annoB — 3agadva pelleHa BepHO (CTYAEHT ykasan a3oTucTtble ocHoBaHusA B coctaBe [HK kak
LUUTO3MH N afeHWH);

¢ 2 6anna — pelLeHne 3agayn COAEPXKUT HE3HAUUTENbHbIE OLNOKM (CTYAEHT yKasan TONbKO OOHO
a3oTucToe ocHoBaHue B cocTaBe [QHK Kak UMTO3MH nnun ageHuH);

e(0 BGannoB — 3agava He pelleHa WnM pelleHne HeBepHO (CTYAEeHT He yKasan HW OOHOro
asoTucToro ocHoBaHusa B coctaBe [HK kak UMTO3MH Unu ageHuH).

3. YKaxuTe OCHOBHble NOOXOAbl, MPUMEHHAEMbIE MNpU  WNOEHTUPUKALUUN  TEHETUYECKU
MoanLnMpoBaHHOro opraHmama.

OteeTt: OTBET: ANA naeHTUMUKALUN FrEeHETUYECKM MOOMAULMPOBAHHOINO OpraHn3mMa BO3MOXHO
nposecTn aHann3 reHomHon [AHK nnu B uenesoro 6enka.

¢ 5 6annos — 3agaya pelleHa BepHO (CTYAEHT ykasarn Takme Nogxoabl Kak aHanua reHomHon AHK
unu B uenesoro 6ernka);

e 2 6anna — pelleHne 3agayn COAEPXKUT HE3HAUNTENbHbIE OLLNOKM (CTYAEHT yKa3an TONbKO OAWUH
noaxopn, aHanuns reHomHon AHK nnu B uenesoro 6enka);

¢(0 GannoB — 3agava He pelleHa WU peLleHMe HeBepHO (CTYAEHT He ykasan HW OZHOro
nogxoda, aHanua reHomHon HK nnun B uenesoro 6enka).

4. TMpn TpaHchopmauum OGakTepuanbHbIX KIETOK MCMonb3yloT OakTepuarnbHble BEKTOPbl B
COCTaBe KOTOpbIX 06583aTeNnbHO Hannune cneuunanbHbiX 3N1EMEHTOB. YKaXNUTE Kakne 3TO ANeMEHTbI.

OteT: OTBET: GakTepmanbHbli BEKTOp 06513aTenbHO OOMKEH MMETb B CBOEM COCTaBe Takue
aNeMeHTa Kak MapKepHbIV reH Ana naeHTndukaumm n canmT Ans pecTpukTasbl (SHAOHYKeasbl).

e 5 GannoB — 3aJaya pelleHa BepHO (CTYAEHT ykasan Takue 3neMeHTbl Kak MapKepHbIN reH Ans
naeHTUdUKaLMN U CalT AN pecTpukTasbl (3HAOHYKNeasbl);



¢ 2 Bbanna — pelleHne 3agadun COAEPXKUT HE3HAUMTENbHbIE OLUNOKN (CTYAEHT YKa3an TONbKO OAWH
3NEMEHT, MapKEPHbIV reH Ana ngeHTudukaunum nnm canTt Ans pecTpukTasbl (3HAOHYKNeasbl));

e0 Gannos — 3agjava He pelleHa WNU pelleHne HeBepHO (CTYOEHT He ykasan HW OAHOro
3NeMeHTa, MapKepHbIi reH Ans naeHTudmkaumm nnm canT ansa pectpukTasbl (SHOOHYKNeasbl)).

5. Yto cobon npegcrasnsetr 3oHg AHK € TOukm 3peHUsAs CTPYKTypbl, MPUMEHSIEMbIA NpU
naeHTUdurKaLmMm reHeTM4eckn MoanduLMpoBaHHbIX OpraHn3MoB Ha OCHOBe aHanusa nx reHomHon [HK.

OtBet: OtBeT: 30HA AnNd wuaoeHTudpukaumm npeacraenset nocnegoeatenbHocTe [OHK
cneunguynyto K aHannsmpyemomy yyactky AHK n cogepxatb MeTKy Ans ero uaeHtudumkaumm

5 BannoB — 3afjadva pelleHa BepHO (CTyAEHT ykasan Takve areMeHTbl MocrefoBaTenbHOCTb
OHK cneundounyHyto k aHanuanpyemomy yyactky OHK n meTky ansa ero ngeHtndukauum);

¢ 2 banna — pelleHve 3a4adn COAEPXKUT He3HaYUTENbHbIE OLUMOKM (CTYOEHT yKasan TONbKO OAMH
anemeHT, nocnegosaTenbHocTb AHK cneundunynyto k aHanunampyemomy yvactky OHK unn metky ans
ero ngeHtndukaumm);

e0 GannoB — 3agjava He pelleHa WNW pelleHne HeBepHO (CTYOEHT He ykasan HW OAHOro
anemeHTa, nocnegosaTensHocTb OHK cneundunyHyo k aHanuanpyemomy yyactky AHK mnnv metky ons
ero ngeHtndukaumm).

Kakve TpeboBaHusa NpeabaBnstoT K npoayLeHTam?

OTBET: K npoagyueHTaMm npeabsaBnsaioTcs TpeboBaHWA, BaXKHble C TOYKW 3PEHUSI TEXHOIOMMK
Npov3BOACTBA: CNOCOBHOCTb CUHTE3MPOBATL LIeNeBOW NPOAYKT (rMaBHbIN KPUTEPUI), BbICOKAs CKOPOCTb
pocTa, CNOCOOHOCTb K MCMOMb30BaHMIO AELLeBbIX HEMULLEBbLIX CyOCTpPaToOB, YCTONYMBOCTD K 3apaKeHuto
NOCTOPOHHEN MUKPOGIOPOMN.

[MepeyncnuTe OCHOBHbIE CTaaMW BUOTEXHONOrMYECKOrO NPON3BOACTBA.

OtBeT: OCHOBHbIE CcTagMm BMOTEXHONOMMYECKOro NPoM3BOACTBa: 1) MOAroToBKa NpoayLeHTa u
nuTaTenbHbIX Cpea AN ero KynbTUBMPOBAHMS; 2) POCT NPOAYLEHTa U CUHTE3 LeneBoro Nnpoaykra unuv
meTabonuta (cooTBeTCTBEHHO depMeHTaums n buoTpaHcdopmauus); 3) BblgerneHne u oYucTka
uenesoro npoaykra. Hambonee cnoxHon cragmen OUOTEXHOMOMMYECKOro NPOU3BOACTBA SABMSETCS
dhepmeHTauma n buoTpaHchopmaums, Tak Kak NPUPOAHbIE NPOAYLEHTbI UMEKT HU3KUIA BbIXO4 LIefeBoro
meTabonuta. B cBs3M ¢ 3TMM paspabaTbiBaloTCA CnocoObl MOBbLIWEHUS] BbIXOA4A LENEBOro NpoaykTa.
[ns nogbopa n NogroToBkM NPOAYLEHTOB NPUMEHSOT MeToAdbl noabopa NpoayLeHTOB U3 UMEKOLLMXCA
KOMNeKUMn, nonyyYeHuUs YMCTbIX KynbTyp MPOAYLEHTOB, MyTareHe3a W Cenekumu, KNeTouyHOW U
reHeTUYECKON UHXEHEPUMN.

Kakue dhasbl MmeeT MogenbHas pocToBas KpuBas CyCNneH3MOHHOW KyNbTypbl?

OTBET: MogenbHasa poctoBas kpuBas umeet S-obpasHyto dopmy. Ha aTon KpnBON BbIAENAIOT:
1 — naTeHTHyt unu nar-gasy (BMAMMbIN POCT KNETOYHOW Macchl He HabnoaaeTes, KNETKN «rOTOBATCA»
K OeneHuto); 2 — norapuddMmUYEcKyo UM 3KCNOHEeHUManbHyto ¢asy, xapakTepuayoLlycs poCcToM C
yCcKopeHneMm; 3 — IMHENHY (CKOPOCTb pOCTa KIeTOK MOCTosiHHA); 4 — hady 3amefsieHHOro pocta
(pes3koe CHWKeHMe MUTOTUYECKON aKTUBHOCTM KMeTOK); 5 — cTaumoHapHyto gasy (poctoBasi KpuBas
BbIXOOUT Ha MfaTto, CKOPOCTb HapacTaHWsl KNeTOYHOM Macchbl paBHa Hynw); 6 — asy oTMmumpaHus
(rmbenun) nnu perpagaumm knetok. PeanbHble poCTOBblE KpuBble MOryT OTAmM4yaTbCcs no dgopme (no
NPOAOCIMKUTENBHOCTU (ha3) OT MOAENBHON KPMBOWA.

KakoBbl OCHOBHbIE 3Tarbl NOAYYE€HUSA TPAHCIEHHbIX XXMBOTHbLIX?

OTBET: OcHoBHble aTanbl NOMy4YeHUst TPAHCTEHHbIX XMBOTHbIX BKIOYAIOT:

NOEHTUUKALMIO U KOHCTPYMPOBAHWE TpaHCreHa ¢ TkaHecneunguyHbIM MpoMOTOPOM;
KNOHMpPOBaHWE TpaHCreHa B BekTope n TpaHcdopmauuio 6akrepuin (E. coli) ana amnnudpukaumm

reHa;
NpoBepKy paboTbl FEHETUYECKON KOHCTPYKLMN C TPAHCTEHOM B 9yKapMOTUYECKUX KNeTKax;
BBEJEHWE reHa B 94p0 OMMO40TBOPEHHOW SNLEKNETKM NyTEM MUKPOUHBEKLNN;
MMMNaHTaumMIo ONMOgOTBOPEHHbIX ANLEKNETOK B CYppPOraTHyt0 mMaThb;
aHanua notomctea (c mcnonb3oBaHnem metonos MNUP n rubpugusaumm OHK) n ot6op ocoben,
HeCyLLMX TPAHCIeH;
nccnegoBaHne 0coben, HecyLmnx TpaHCreH, Ha CTabunbHOCTb €ro HacnegoBaHWs, NPOLEeccoB



perynsiummn 1 aKkcnpeccuu;
CKpeLLMBaHUNE XUBOTHbIX, COAEPXKALLNX TPAHCTEH B KINETKaxX 3apobiLLeBON NMUHUN.

Yem otnnyaetcsa domsmnyeckas MMmoounmsaums depMeHToB 0T XUMUYECKON?

OTBET: Xumwnuyeckaa mmmobunusaums epMeHTOB Ha HOCUTENSX OCYLLEeCTBRSiETCA 3a cyeT
KOBaneHTHbIX CBsi3el, a dwu3andeckad — 3a cyeT cnabbix CBs3eW W B3aMMOOENCTBUN:
anekTpocTaTtMyeckux, rmapodobHbix B3anmoaencTeun, cun BaH-gep-Baanbca, BooopOAHbIX CBSA3EW.
Mpn xmmmnyeckon ummobunmMsaumm obpasyetcsa ©onee Mnpo4yHbI KOMMMIEKC Mexay depmeHToM un
HOCUTENEM MO CPaBHEHWUIO C PU3NYECKON MMMOOMNM3aumen, HoO npomcxoadtr Gonee CylwleCTBEHHbIE
N3MEHEHMS KaTanuTUYECKNX CBOMCTB MMMOOMIN30BaHHOIO dhepMeHTa.

Bonbluoe 3cce

Oxapaktepusyinte  nocrnefoBaTtenbHOCTb  OEeNCTBUSA npu  Nony4yeHum reHeTM4Yeckn
MoanuUmnpoBaHHbIX opraHnamoB metogom PHK-nHTepdepeHumn.

OTBeT: nNpuv MOMy4YeHUN TrEeHETMYECKM MoaMdUUMPOBaHHOIO opraHmama wmetogom PHK-
MHTEpbepeHumMn B KneTky BBoauTca cneuudunyeckaa MukpoPHK, agaHHas mukpoPHK yyactByeTt
komnnekca RISC, komnnekc RISC ysHaeT ueneByto MPHK u paspesaeT ee, paspesaHHaa MPHK
noaBepraeTcs NOSHON Aerpagaumm

Kputepum oueHku:

¢ 10 GannoB — cogepXaHWe acce COOTBETCTBYET 3asBNEHHOM TeMe, a Takke npuBeneHbl He
MeHee 4 23Tana, BKo4Yawwmx BBegeHne cneunduyeckon MUKpoPHK, ydactne wmunkpoPHK B
obpasoBaHum komnnekca RISC, ysHaBaHue komnniekcom RISC ueneson MPHK u paspesaHue ee,
nonHaa gerpagaums MPHK;

¢8 BannoB — cogepXaHwe acce COOTBETCTBYET 3adABfIEHHOW Teme, a Takke npuBeaeHbl He
MeHee 3 aTanoB, BBeaeHue crneundunydeckon mmkpoPHK, yyactne mukpoPHK B o6pasoBaHum komnnekca
RISC, y3HaBaHue komnnekcom RISC ueneson MPHK 1 pa3pesaHue ee, nonHas gerpagauus MPHK;

¢5 BannoB — cogepxaHwe acce COOTBETCTBYET 3adABfIEHHOW Teme, a Takke npuBeaeHbl He
MeHee 2 93TanoB, BKMYawwWux BeegeHue cneundmdeckon MukpoPHK, yyactne wmukpoPHK B
obpasoBaHun komnnekca RISC, ysHaBaHue komnniekcom RISC ueneson MPHK u paspesaHue ee,
nonHaa gerpagaums mPHK;

¢ 2 Hanna — cogepxaHme acce COOTBETCTBYET 3asiBNIEHHON TEMe, a TakKe NpuBeaeHbl He MeHee
1 aTtana, Bknodawowmn BBegeHne creumdpunyeckon MmkpoPHK, yyactme mukpoPHK B oGpasoBaHum
komnriekca RISC, ysHaBaHue komnnekcom RISC ueneson MPHK 1 pa3spesaHne ee, nonHas gerpagaums
MPHK;

¢ 0 6annoB — cogepxaHne acce He COOTBETCTBYET 3asiBIIEHHON TEME UMW He NpUBEAEHbl 3Tanbl,
BKMovatowme BeeaeHne cneundpuyeckon mmkpoPHK, yvyactne mmkpoPHK B o6pasoBaHum komnnekca
RISC, ysHaBaHue komnnekcom RISC ueneson MPHK u paspesaHue ee, nonHasa gerpagauns mPHK.

OxapaktepuaynTte nocrnegoBaTeribHOCTb Jencreun npu cos3gaHnn reHeTn4eCcKn
MOANMULMPOBAHHOIO OpraHMaMa C MNpUMEHEHMEM B Ka4yeCcTBe AOCTaBKM YYXXEpPOAHOro maTtepuana
naasMmMgHoro BekTopa.

OTBeT: NpM CO34aHMN FEHETUYECKM MOONMDULMPOBAHHOIO OpraHmama npy noMoLun nnasmugpl
HeobOxoaumMo nogobpaTtb nnasmMmgy COorfacHo MOCTaBfEeHHbIM 3agadvam, MNPOBECTU  MOArOTOBKY
nnasMuapl NyTeM ee pecTpUKLUKM HyKeason, NpOBECTU MOArOTOBKY FEHETMYeCKOro martepuana npu
NOMOLLM TOW Xe HyKreasbl, OCyLLeCTBUTb TpaHCcopMauuio nnasmMuabl C reHeTUYeCKUM MaTepuarnom,
npoBecTn TpaHchopmauno BakTepmanbHOW KNETKU PeKOMOWUHAHTHOM MNasMuaon, NPOBECTU CKPUHWHT
OakTepun gnga Ha HanuuMe reHeTMYeckon MoandmkaLmm.

Kputepum oueHku:

¢ 10 GannoB — cogepxaHume acce COOTBETCTBYET 3asiBIEHHOMW TeMe, a Takke MNpuBEAEHbl He
MeHee 6 3TanoB, nogoOpaTb nna3mMuay COrfacHo MNOCTaBMEeHHbIM 3agadam, NPOBECTUM MOArOTOBKY
nnasmugbl NyTem ee pPecTpuKuUM HyKea3on, NPOBECTUM NOArOTOBKY FEeHEeTUYeCKoro matepuana npuv
MOMOLLM TOW Xe HyKneasbl, OCyLeCTBUTb TpaHCcopMaumio nnasmuabl C reHeTU4eCckuM mMaTtepuanom,



NpPoBeCTU TpaHcopmaLumio GakTepnanbHON KIETKM PEKOMOUHAHTHOW NrasMmnaon, NPpOBECTU CKPUHMHT
GakTepumn ons Ha Hanuyne reHeTM4ecKon MoaMduKaLmu;

8 GannoB — cogepxaHue 3cce COOTBETCTBYET 3asBMIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 4 3Tanos, nogobpaTb nnasmugy COrfacHoO MOCTaBMeHHbIM 3agadam, NPoBeCTUM MOArOTOBKY
nnasmugbl NyTeMm ee pecTpuKuUM HyKreas3on, NpoBeCTW MOAroTOBKY reHeTMYecKoro maTtepuana npwu
NOMOLLM TOW e HyKreasbl, OCYLLeCTBUTb TpaHCHopMaLunio nnasmMuabl C reHeTUYeCKUM MaTepuanom,
NPoBECTU TpaHchopmaumo GakTepnanbHON KIETKM PEKOMOUHAHTHOW NrasMmnaon, NPOBECTU CKPUHMHT
OakTepun Onga Ha HanuvMe reHeTMYeckon Moandmkaumm;

e5 GannoB — cogepXaHue 3cce COOTBETCTBYET 3asBMIEHHOW TeMe, a Takke npuBedeHbl He
MeHee 2 3TanoB, nogobpaTb nnasmugy COrfacHo MOCTaBMEHHbIM 3agadam, NPOBECTUM MOArOTOBKY
nnasmugbl NyTeMm ee pecTpuKuUM HyKreason, NpoBeCTW MOAroTOBKY rFeHeTMYecKoro maTtepuana npwu
MOMOLLM TOW Xe HyKrneasbl, OCyLLeCTBUTb TpaHCcopMauumio nnasmuabl C reHeTU4eckumM maTepuanom,
NnpoBecTn TpaHcdopmauuto BakTepmanbHOW KNETKN PEKOMOUHAHTHOM NNasMyUaon, NPOBECTU CKPUHWUHE
OakTepun Onga Ha Hanu4vmMe reHeTMYeckon Moandmkaumm;

¢ 2 Banna — cogepxaHne acce COOTBETCTBYET 3asiBNIEHHOM TeMe, a Takke NpuBeAeHbl He MeHee
1 aTana, nogobpaTb nnasmuay COornacHo MOCTaBfEHHbIM 3adadaM, MPOBECTW MOArOTOBKY MnasMuabl
nyTemMm ee pecTpuKLNM HyKreasomn, NPoOBECTM NOLAIOTOBKY reHeTUYECKOro MmaTepuasna npu NoMoLLm TON e
HyKneasbl, OCYyWeCTBUTb TpaHcopmaumio nnasmmabl C reHeTUYecKMM MaTtepuanom, MpoBecTU
TpaHcopmaumo GakTepnanbHOM KIETKU PEKOMOUHAHTHOW NIasMuaon, NPOBECTU CKPUHUHI GakTepui
OIS Ha HanMyue reHeTU4eCcKon Mmogmdukauuu;

¢ 0 6annoB — cogepxaHne acce He COOTBETCTBYET 3asiBNEHHON TEME UNKN He NPUBEeAEHbI 3Tanbl,
nogobpatb nnasMuay COorfacHo NocTaBfneHHbIM 3adayam, NPOBECTU MOAroTOBKY MiasmMuibl nyTem ee
pPEeCcTpUKLMM HyKNeason, NPOBECTU MOArOTOBKY rEHEeTMYEecKoro martepuana npu noMowm TOW Ke
HyKreasbl, OCYyLLeCTBUTb TpaHchopMaumioo nnasmMuabl C FeHeTUYEeCKMM MaTepuarnioMm, MpoBecTy
TpaHcopmaumo GakTepnanbHOM KIETKU PEKOMOUHAHTHOWM NIasMmngon, MPOBECTU CKPUHUHE BakTepui
04 Ha HannymMe reHeTuyeckon moandmkaummn.

[avite xapakTepucTuKy 9TanoB reHHO-UHXEHEPHbIX NPOEKTOB

OTBET: TexHonorns pekombuHaHTHbIX Monekyn AHK (MonekynspHoe KrnoHuMpoBaHue, reHHasi
WHXEHepUs WM reHeTuyeckass WHXeEHepuss) — COBOKYMHOCTb 3KCNepuMeHTarnbHbIX npoueayp,
MO3BOSIAIOLLIAA OCYLLECTBNATbL NEPEHOC reHETUYECKOro MaTepuarna u3 OgHOro opraHMama B pyrou.

Pabotel B 06Gnactm reHeTM4YecKOW WHXEHEepUn (FeHHO-MHXEHEPHbIE MPOEeKTbl) BKYaT
OCHOBHbl€e 3Tanbl:

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

2 — BCTpauBaHWe reHa-MULLIEHN B FEHETUYECKUIN ANEMEHT (TeHETUYECKMI BEKTOP), CMNOCOBHbLIN K
pennukauuu, ¢ obpasoBaHmem pekombuHaHTHon JHK (pOHK);

3 — BBeaeHne pekombuHaHTHOM [HK (reHa, Bxogdllero B COCTaB BEKTOpa) B KMeTKy X03sMHa
(ueneByto KNeTKy, OpraHn3M-peLmnnueHT);

4 — vaeHTUdUKaUmnsa (CKPUHMHE U cenekums) LeneBblX KNeTok, Hecylwmx pekombuHaHtHyo JHK
(reH-mMuLLeHb).

eH-MULWEHb (LeneBon reH) MOXHO NOMYYUTb HECKONbKUMMK cnocobamu: nyTemMm ero BblAeneHus
13 nsonunposaHHon JHK ¢ noMoLLbio pecTpuUnpyroLLmMX aHAOHYKNeas; nyTeM XMMUKo-pepmMeHTaTUBHOro
CMHTE3a OJFIMrOHYKNEeoTUAOB C MX Mocredylwen CLIMBKOW; BOCCO34aHMEM TreHa Ha OCHOBe
nzonunposaHHon MPHK ¢ nomowbto PHK-3aBucmumon [OHK-nonvmepasbl (ob6paTtHonm TpaHckpunTasbl); a
Takke MeETOAOM NOSIMMEPA3HON LIEMHON peaKumu.

eHeTnyeckne BeKTOpbl — 3TO, Kak npaBwuio, komnbueBble monekynbl [HK, cnocoGHble K
CaMOCTOATENbHOM pennukaunn. B kavecTBe BEKTOPOB WUCNONb3yT nnasmuabl U Bupycel. Bonee
LUMPOKOE MpuMMeHeHue Hawnu 6akTepuanbHble nnasmuabl, ocobeHHo nnasmugbl Escherichia coli (E.
coli). Bektopbl 4ns KNOHMPOBaHUA (KITOHUPYIOLME BEKTOPbI) KOHCTPYMPYIOT creuuansHo, BBOASA B HUX
yyacTkn (CalTbl) y3HaBaHWS pPecTpuKTas, «paspesarowmnx» MNOMNUHYKNEeOoTUaHbIe LUenn KonbLeBbIX
MONeKyn BeKTOpoB. JIMHeapu3oBaHHaA MOMeEKyra BeKTopa COAEPXMUT «NUMKue» (KOMnremMeHTapHbIe)
KOHUbI, B3aMOAENCTBYIOLIMNE C «ITUMKUMUY KOHLAMW reHa-mMyweHn. KomnnemeHTapHble KOHLblI BEKTOpa
n reHa cwwmsarot OHK-nurason, n nonyvyeHHas pekombuHaHTHas [OHK 3ambikaetca ¢ obpasoBaHnem
€MHON KOMbLIeBOW MOMEKYIbI.

MpM KOHCTPYMPOBaHMM BEKTOPOB B HWX BBOAAT TrEHbl-MapKepbl, KOOUPYHOLUNE NEerko
pacrno3HaBaemble MpU3HaKkW, MO KOTOPbIM Ha YEeTBEPTOM 3Tane reHHO-UHXEHEPHOro MpoeKkTa MOXHO
oTobpaTh KNEeTKU-HOCUTENM BEKTOpA.




PekombuHaHTHyto [OHK BBOAAT B Xx03auMckyto (bakTepmanbHytd) KNeTky Mo  MexaHusmy
TpaHcgopmaunn. VIckycCTBEHHOE BBEAEHNE B AyKapuOTMYECKME KNETKU M30nmMpoBaHHbIX Monekyn OHK
Ha3bIBalOT TpaHcdEKUNEN.

MoeHTudukaumo peumnueHTHbIX KIEeTOK, KOTopble Npuobpenu LeneBon reH, NnpoBogsT B ABE
cTagun. Ha nepBon ctagmm no reHam-mapkepam oTompatoT KneTKu, Hecylime BeKTOp, a Ha BTOpon —
KNeTKn, HeCylMe W BEKTOP, WU HyXHbIW reH. [na 3Toro Mcnonb3ylT MeTodbl, OCHOBaHHbIE Ha
HenocpeacTBeHHOM aHanude [OHK ueneBbiX KNeTok, a Takke MeTogbl MaeHTUukauum npusHaka
(6enkoBoro npoaykra), KOgUPYEMoro reHoOM-MULLEHbIO.

OnuwnTe OCHOBHbIE HaNpPaBNeHWs UCNONb30BaHUS KySbTYP KNETOK N TKAHEW XUBOTHbIX:

OTBET: KynbTypbl KNETOK 1 TKAHEN XXMBOTHbIX NCMOMb3YOTCS B Pa3fNUYHbIX HanpaBreHusX:

— B KIIETOYHON BUOTEXHOMNOrMM ANs NONYYEHUS Pa3nNnYHbIX NPOAYKTOB;

— B TKAHEBOW WHXEHEpPUM C LEenbi PEKOHCTPYKUUW U pereHepaumm TKaHenW opraHusma
yenoBseka;

— B MMMYHOMNOMMN ANSA M3YYEHUst 3MMTOMOB KNETOYHOW MOBEPXHOCTWU, MPOLECCOB Nnepeaayu
CUrHanoB B KNeTKy, MEeXaHM3MOB [OEeNCTBUS TMCTOrOPMOHOB, BOCMANMUTENbHbIX peakuuin, nomyvyeHus
rmépuaowm;

— B (papmakonornm Ons uccrnegoBaHUa MeXaHW3MOB AEWCTBUSA NeKapCTBEHHbIX npenapaTtos,
MeTabonuyeckMx npeBpaLleHNn NeKapCcTB, NeKapCTBEHHOW YCTOMYMBOCTW; JNUraHA-peLenTopHbIX
B3aMMOOENCTBUN;

— B TOKCUKOMOrMu: ANs M3y4YeHus MNpoLeCcCOoB peanu3auun LUUTOTOKCUYHOCTU, MyTareHesa,
KaHUeporeHesa, BoCnaneHus;

— B Hay4HbIX UCCNeAOoBaHUSX AN U3YYEeHUs1 BHYTPUKNETOYHbIX NpoLueccoB: TpaHckpunumm OHK,
npoueccuHra PHK, cuHTe3a 0Oenka, 9HepreTnyeckoro metabonuama, MNOTOKOB MeTabonmToB,
MEeXaHU3MOB Nnepeaayn BHELIHEro curHana, MembpaHHOro TpaHcnopTa, KneTo4YHou anddepeHLnpoBKy,
anonTo3a u Apyrnx TUNOB KNETOYHOW rnbenu;

— B Hay4HbIX WUCCNEeAOBaHUAX AN M3YYEHUs MEXKNETOYHbIX B3auMOLENCTBUA: NPOLLECCOB
MopdoreHesa, rOpMOHASIbHOrO KOHTPOSIS, KAETOYHOW nponudpepaunn, aares3nun, noaBUKHOCTY,
B3aMMOLENCTBUS KIETOK C MaTPUKCOM, KIETOYHOW MHBA3MK, MeTabonmyeckon Koonepauumn KneTok;

— B reHoOMUKe: ANl TeHETUYECKOro aHanmaa KrneTok, UccnegoBaHus NpoLeccoB TpaHcdekuuu,
NHpeKuun, TpaHchopmauumn, UMMopTanu3aumm, CTapeHns KIeTok.

Uto npeacraBngaT cobomn buoceHcopb!? [ns Yero OHM UCNonb3yTca?

OTBET: BuoceHcopbl (dbepMeHTHbIe 3neKTpoabl) — WUCKYCCTBEHHbIE aHaNUTUYECKMe CUCTEMBbI,
cogepxawme MMMOOUNU3OBaHHbIE EPMEHTbI W NpegHas3HayeHHble Ons  aBTOMaTU4eCKOro
OETEKTUPOBAHUA NPOAYKTOB 3H3MMAaTMYecKkoro (depmeHTaTtMBHOro) npeBpalleHnsi. KOHCTPYKTUMBHO
OGuoceHcop npeactaBnseTr cobon  YCTPOWCTBO, CcCoOcTosillee M3  ABYX npeobpasoBaTenemn
(TpaHcOobtocepoB) — OMOXMMMYECKOTO UM (PU3MYECKOrO, HaXOOAWMXCA B TECHOM  KOHTakTe.
Bruoxmmnyeckuin npeobpasoBaTtenb BbINOMHAET (PYHKLUMIO OMONOrM4eckoro anemMeHTa pacrno3HaBaHus,
npeobpasys MHPOPMaLMIO O XMMUYECKMX CBA3AX B PU3NYECKOE UITN XMMUYECKOe CBOWCTBO UMK CUrHan,
a  dwuandeckun  TpaHcabtocep  (ANEKTPOXMMUYECKUN, CMEKTPOCKONUYECKUN,  TEPMUYECKUIA,
Nbe303anekTpudecknn 1M gp.) UKCMpyeT 3TO CBOWCTBO C MNOMOLLbLIO CreunanbHOn annapaTypbl.
Hanbonee yacto B GMoOceHcopax MCNONb3yHT OKcuaasbl, Aekapbokcunasbl, rmgponasbl. C nomMoLlbto
OGMOCEHCOPOB MNPOBOAAT KOMMYECTBEHHbI aHanu3 onpedensieMblX BeWecTB — aMWHOKUCIIOT,
MOYEBUHbI, NEHULWNNINHA, aMUHOKUCINOT, FMOKO3bl, ranakTto3bl, caxaposbl, heHona, gocdaT-noHoB n
apyrnx. CambiM pacnpocTpaHeHHbIM B HACTOsILee BpeMsi ABNSETCS aMnepoMeTpruyecknin buoceHcop Ha
OCHOBE MMMOBUNN30BaAHHOW MMOKO300KCMAA3bl 4115 ONPeAeneHns caxapa B OMonormyeckmnx XnaKkocTsix.

OueHka 3HaHW, YMEHUI U HaBbIKOB, XapaKkTepuayoLwmnx atanbl GOPMMPOBaHMA KOMNETEHLMI B paMKax
N3y4eHns AUCLMNINHBI, OCYLLLECTBIIAETCS B XOA€E TEKyLLEN M NPOMEXYTOYHOM aTTecTaunm.

Tekywaa arrectaums NpoBOAUTCA B COOTBETCTBUM C [loNOXeHMem O Tekyllen atrectauuun
obyvalowmxcs NO  nporpaMMaMm  Bbiclwero obpasoBaHus  BoOpoHeXckoro - rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTrectaums NpoBOANTCS B popmax: YCTHOro onpoca (MHAMBUAyanbHbIN onpoc,
dpoHTanbHasa 6ecega, goknagbl); MMCbMEHHbIX paboT (KOHTPONbHbIE PaboThl, TECTUPOBAHUS).

lMpomexyToyHasa aTTecTtaums NPoBOAUTCA B COOTBETCTBMU C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.



KoHTponbHo-u3MepuTenbHble MaTepuanbl MNPOMEXYTOUYHOW aTTecTauuM BK4YalT B cebs
TEeopeTMyeckne BOMPOCHI, NMO3BONSIOLME OLEHUTb YPOBEHb MOSMYYEHHbIX 3HAHWiA. [pu oueHuBaHWUK
NCMONb3YeTCA Ka4YeCTBEHHAs! LLKara OLeHOK. Kputepumn oueHMBaHUs NpuBeAeHbl HUXeE.

Tpe6OBaHI/IF| K BbIMOJTHEHUIO 3a,1:|,aH|/117| (VIJ'IVI LUKanbl N Kputepmmn OLl,eHI/IBaHVIFI)
[Ons oueHnBaHns pe3yrnbTaTtoB 06y‘-IeHVIFI Ha 3a4yeTe WCNoJb3ylTCA Ccrneaywlimne nokasartenn. BlaaeHune
TeopeTnv4eCkmmm ocHoBamMmun OUCUUNIINHBI, CMocobHOCTb MNNCTpupoBaTb OTBET NMpUMepamMu, (*)aKTaMVI, AOaHHbIMU
Hay4HbIX nccrnegoBaHui. [1nsa BbICTaBneHMs 3a4eTa HeobXxo4MMO BbIMOMHUTb na60paToprle p860TbI.
[ns oueHnBaHns pe3ynbTaTtoB 06y'-IeHl/IF| Ha 3a4eTe UCnoJib3yeTCcd — 3a4TeHO, He 3a4TeHO.
CooTHoLEeHMEe nokasaTernen, KpUTepueB 1 WKalbl oueHNBaHNA pe3yibTaToB o6yqu|/|s=|

YpoBeHb
KpuTepun oueHvnBaHus KOMNeTeHuun chOpMNPOBAHHOCTH LWkana oueHok
KOMMeTeHLUUn
O6yuatowuincsa BnageeT NOHATUNHBIM annapaTtoM AaHHon obnacTtu ba3zoenili yposeHs 3aumeHo
Haykn (TEOpeTUYEeCKMMM OCHOBaMU  OWCUWMIIMHBI), CnocobeH
UNNIOCTPUPOBaTL OTBET Npumepamu, akTamu, JaHHbIMU Hay4YHbIX
nccnegosaHuin. BeinonHeHne nabopaTopHbIX paboT.
OGyyvaowuiicss OEMOHCTPUPYET OTPbIBOYHbIE, (parMeHTapHble - He 3aumeHo
3HaHMA MO nNporpamMe AMCUMNNWUHBI, JonycKkaeT rpybble owmnbkm B
oTBeTe.

20.2. NMpomMmexyTo4yHas aTrecTaums

lMpomexyTouHaa aTTectaums MO AUCUMMINHE OCYLEeCTBNAeTCA C MNOMOLLbIO  CneayoLwmx

OLIeHOYHbIX CPEeaCTB:
19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:
Bonpockl Kk 3a4eTy B 5 cemecTpe

Ne n/n MepeyeHb BonpocoB
BuoTtexHonorus kak Hayka, ee 3agayun. Victopust buotexHonorumn. Ceasb GuotexHonorum ¢
OPYrMMmM HayKamu.
XapaKkTepucTnka OCHOBHbIX HanpaBneHnn GMOTEXHOMOIMK.
O6Lwan xapakrepucTMka NpoayLIeHTOB, UCMONb3yeMbIX B OuoTexHonorun. TpeboBaHus,
npeabsaBnsemMble K NpoayLeHTam.
OcobeHHoCTM perynsumm metabonmama B MUKPOBHOW KeTKe.
IMyTn noBbILEHNA BbIXOAA LeneBoro metabonura npogyLeHTa.
MeTogabl nogbopa NpoayueHToB ANg KyrnbTUBUPOBaHUS. Mcnonb3oBaHmne HOYLMPOBAHHOIO
6. MyTareHesa, MeTod0B CENEKLUMUN, FreHETUYECKON U KIIETOYHON UHXEHEpPUU ANs MOArOTOBKM
Oronorm4eckmx 06 bEKTOB-NPOAYLEHTOB ANsl KYNbTUBMPOBAHWS.
OcCHoBHble cTagum OMOTEXHONOIrMYECKOro MPOWM3BOACTBA, UX Xapakrtepuctuka. Cbipbe 1
nuTaTenbHble cpeabl ANns KyNbTUBMPOBAHWUS NPOOYLIEHTOB.
8. MpuHUMNBI OEACTBUSE U KOHCTPYKLMK BuopeakTopoB. Knaccudumkaumsi GUopeakTopos.
Xapaktepuctvka CUCTEM MepemMeluMBaHns, aspauun, TennoobMeHa, neHoraleHus,
CTepuUNM3aunn, KOHTPOIS U PErYNMPOBKM BUOTEXHOIOIMYECKOro npoLiecca.
MacLtabrpoBaHue OMOTEXHONOMMYECKOro NPON3BOACTBA.

ap wod e

10.

BuoTtexHonornyeckue npoueccbl W annapartbl nNepunoanyeckoro KynbTUBUPOBaHUA.
11. MOD,I/I(*)VIKaU,I/IVI nepnoan4vyeckoro KynbTuBupoBaHUA. KnHeTnyeckne moaenu pocCTa
npogyueHTa B peakTope. dasbl pa3BnTuUA npogyueHTa.

BuoTtexHonornyeckue npoueccobl n annapartbl HenpepbIBHON0O  KynbTUBUPOBaAHUA.

12 XeMocTaTHbIN U TypOuaoCTaTHbIN PEXMMbI HENMPEPLIBHOIO KYyNbTUBUPOBAHMUS.

13. OcobeHHOCTM KyNbTUBMPOBAHNSE MUKPOGHBIX, PACTUTENbHBIX U XXMBOTHbIX KNETOK.

14, MeTogpl BblAeNneHunsi, 04MCTKN U MogudmKaLmm LeneBoro npogykra.

15. OCHOBbI TEXHONOIMM MUKPOOMOIIOrM4eCcKoro Npon3BoACTBa KOPMOBOW OMoOMacchl.

16. OCHOBbI TEXHONOMMY NPOM3BOACTBA NEPBUYHBIX METAOONIUTOB Ha MPUMEPE aMUHOKUCITOT.
17. OCHOBbI TEXHONIOTUW NPOM3BOACTBA NEPBUYHBIX MeTabonnToB Ha MpUMEpPe BUTAMVHOB.

18. TexHonornsa Npon3BoacTBa BTOPUYHbBIX MeTabonmMToB Ha npumepe aHTUONOTUKOB.




19. VICTOYHWMKM (hepMEHTOB 1 UX BblaeNneHue.
20. OCHOBbI TEXHONOMMY NONy4eHUs PEPMEHTHbIX NPenapaToB.
MMmobunmsaumns doepmMeHTOB — LieHTparibHbIA MeTO MHXEHEPHOW SH3MMOJSIOMMK. Y CNoBus
21. «ycnewHon»  uMmmobunusaumm  depmeHToB.  [peumywiectBa  MMMOOMIM3OBAHHbIX
EepMEHTOB.
22. Hocutenu ans ummobunusaumm epmMeHToB.
Xapaktepuctvka MeTogoB duamyeckon wummobunusauum ¢epmeHToB: agcopbumsi Ha
23 HEepacTBOPUMbIX HOCUTENSAX, BKMOYEHWE B renu, MCMNonb3oBaHMe MNonynpoHULaemMbIxX
' obonoyek (membpaH), ucnonb3oBaHMe cuUcTem fAByxdasHoro Tuna. MeTtognyeckue
npueMbl, AOCTOMHCTBA U HEAOCTATKM KaXAoro u3 HuX.
24, XapakTepucTnka XMMmn4eckmx MeToaoBs MMmobnnmnsaumm epmMeHToB.
KuHeTnuyeckme acnektbl kaTanusa MMMOOUNU30BaHHbIMK bepmeHTamu. IddekThbl
25. pacnpegeneHvs peareHToB B CUCTEME C WMMOBWNU3OBaHHbIMK (hbepmeHTamu, yyet
AN PY3MOHHBIX 3aTPYOHEHUIA.
26. BnusHue nmmobunusauum Ha CTPYKTYPHO-PYHKLMOHANbHOE COCTOSIHWE U CTabunbHOCTb

EepMEHTOB.

VMcnonb3oBaHne MMMOOUNN30BAHHbLIX CbepMeHTOB B NPOMbILUJITIEHHOCTU U aHannTn4eckom

27.
XUMUW.

28 HoBble nogxoabl ANs WUCMONb3OBaHUA MMMOOWAM3OBaHHbIX (DEPMEHTOB B MeAMLMHE.
BuoceHcopbl.

29, OcobeHHocTn 6ropeakTopoB Afsi MNPOLECCOB C MNPUMEHEeHWeM WMMOOWIM30BaHHbIX
EepMEHTOB.

30. | Kneto4Has nHxeHepus pacTeHuii. VicTopus passuTus MeToda KyrbTyp KIeTok.

31. | OCHOBHblEe HanpaBneHUs UCMOMb30BaHWSA KyNbTyp KNETOK, TKAHE! 1 NpOTONacToB.
HeanddepeHumpoBka 1 KanmnycoreHe3 — OCHOBA CO3[aHUA KINETOYHbIX KYnbTyp. TexHuka

32. | BBeAEHUSA B KynbTypy U KyNbTUBMPOBAHWE N30NMPOBAaHHBLIX TKaHeN pacTeHuin. MexaHuamebl
KarnmnycoreHesa.

33, ®PUTOrOpMOHbI, MexaHu3Mbl KX OBuonornyeckoro ,ueVICT?Mﬂ. Ponb dwutoropmoHos B
npoueccax Nony4yeHnst 1 NCNonb30BaHWsA KanmnyCHbIX TKaHeW.

34. | OcobeHHOCTH KanyCHbIX KNETOK.

35. | KynbTrBMpoBaHue oTAenbHbIX KIETOK pacTEHUN.

36, [MoBEpXHOCTHOE KyNbTUBMPOBAHWE KamnmyCHbIX KneTok. [NnybuHHOe KynbTuBUpPOBaHWE
KanmnyCHbIX KNEeTOK.

37. | CycneHs3noHHble KyrnbTypbl U UX MPUMEHEHME.

38, MeToabl NoNy4YeHNs N30NMPOBAHHLIX NPOTONNACTOB pacTeHni. MeToabl KynbTUBMPOBaHMWSA
NPOTONNIACcTOB PACTUTENbHbIX KNETOK.

39 MexaHuambl  CUSHUA  U30MMPOBAaHHbLIX  MPOTOMMACTOB  PacTUTENbHbIX  KIETOK.

" | Comatnyeckas rmbpuansaums pacTuTenbHbIX KNETOK.

40. | Bo3amoxHOCTM comaTmyeckon rubpuansanmm KneTok.

41. | BropuiHasg auddepeHuUMpoBKa KayCHbIX KNETOK.

42. | KnoHanbHOe MUKpOpa3MHOXeHne pacteHmin. O3goposneHve nocagoyHoro marepuana.

43, KJ‘IG]’OHHaﬂ cenekums. lNMonydyeHne comaknoHarbHbIX BapMaHTOB pacTeHWN C 3adaHHbIMU
CBOWCTBaMM.

44. | KprocoxpaHeHue pacTeHun.

45. | KynbTMBMPOBaHME XUBOTHbIX KINETOK.

46. | MNMonyyeHne MMyHOBMOTEXHOMNOIMYECKUX NPenapaToB C MOMOLLIbIO XXMBOTHbIX KIETOK.

47. | I'mBbpugomHble TexHonornu. lNonyyeHne n ncnonb3oBaHWe MOHOKITOHAMbHbIX aHTUTEN.

48, | MonyyeHne BaKkLMH C MOMOLLIO KNETOYHBIX KyNbTYP U UX NPUMEHEHMe.
CTBONOBbLIE KMNETKM XUBOTHBIX: XapakTepucTuka, oTNINYUS OT CTBOSOBBIX KIETOK pacTeHuw,

49. | npumeHeHwe.

50. | [PUMEHEHNe KNeTOUHbIX TEXHOMOrMI B (hapMaKomorm4eckix NCCneaoBaHmnsX.

51 | ABYMEpHbIE U TpEXMEPHBIe KIeTOUHbIE KyrbTyphbl.

52. | Kneto4Has nHxeHepus XMBOTHbIX. MNMpobnembl M NepcneKkTUBbl KNMOHUPOBAHUS XUBOTHbIX.

53. | OCHOBHbIE 3Tanbl FTEHHO-MHXEHEPHbIX NPOEKTOB.

54. | ®epMeHTbl, MPUMEHSEMbIE B TEHETUYECKON UHXEHEPUN.

55. | MeTodbl Nony4YeHnsi reHoB.

56. BekTopbl, NpyMeHsieMble B FEHETUYECKON MHXeHepuun, n TpebosaHus, npeabsaBnsemble K
HUM. KOHCTpynpoBaHue BEKTOPHbIX MOSEKYIT.

57. | MeTogpl nony4yeHus pekoMonHaHTHbIX Monekyn JHK. Omxur u nurupoBaHme.




58. | BBegeHune pekoMOuHaHTHbIX Monekyn JHK B kneTku peuunmeHTa.

59, NpoeHTndukaumsa n otbop KNeToYHbIX KMOHOB, coAepXawmnx pekoMOVHaHTHbIE MONEKynbl
OHK 1 yyxepogHbIn reH.

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

61. | DykapMoTN4eCcKne CUCTEMbI IKCMPECCUN.

62, KoHCTpyMpoBaHue LITaMMOB-MPOOYLEHTOB YENOBEYECKOrO MWHCYMMHA, COMaTOTPOMNUHA,
MHTEPdEPOHOB.

63. | F'eHeTM4eckas nHXxXeHepusa pacTeHui. lNMonyyYyeHre TpaHCreHHbIX PacTEHWUN.

64. | Pycku, cBs3aHHbIE C MCMONb30BaHUEM TPaAHCTEHHbIX PACTEHWN.

5. | CVHTE3 B pacTeHusiX Yy)epoaHbIX 6enkoB MEANLIMHCKOTO HasHaueHus.

66. | TPaHCreHHble pacTeHs B CENMbCKOM XO3sIUCTBE.

67. | F'eHeTMYeCKas NHXEHePUs XXMBOTHbIX, €€ NepPCrneKTMBbI.

68. | lNepeHOC reHoB B KNETKN MIEKOMUTAKLMX.

69. | MNMony4yeHne 1 NpUMeHEHNe TPaHCIEHHbIX XXMBOTHBbIX.

70. | KNnoHMpOBaHME XXMBOTHBIX.

71, MpoTMBOBMPYCHbIE BaKLMHbI, MOMYYEHHbIE T[EHHO-UHXEHEPHBIMW MeTodaMu, U KX
NpUMEHEHMe.

72. | l'eHHas Tepanus: onpegenexHve, NOAXo4bl N MeToabl.

73. | BupycHble 1 HEBMPYCHBIE CUCTEMbI JOCTABKM FEHOB.

74. | NpyUMeHeHne reHHon Tepanun.

75. | JlekapcTBEHHbIE CpefcTBa HA OCHOBE OJfIMIOHYKNEOTUAOB.

76, BenkoBas nHxeHepus: onpegeneHme, OCHOBHbIE MOAXOAbI 1 METOABI.

77. | NpumeHeHne BeNKOBOWN NHXEHEPUMN.

78, TexHonornyeckasi OuoaHepretTvka. [lepcnekTMBbl  TEXHONOMMYECKOW OUO3HEpreTUKu.
MonyyeHune Guorasa.

79, Okonornyeckme acnekTbl NPOMbILLIIEHHOM BUOTEXHOMOMNN.

80. | bnobesonacHOCTb 1 rOCyAapCTBEHHbIA KOHTPOIb.

Bonpockl k 3a4eTy B 6 cemecTpe

1. MpuHumn metofga MUP. Tunbl. YcnoBma n KOMMOHEHTLI peakuum

2. lMnpocekseHpoBaHme

3 MpuHUMn meToda cekBeHupoBaHus. CekBeHupoBaHue no Makcamy-[unbepty m no

' CeHrepy

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

5. Pa3BuTtre metoga cekBeHnpoBaHunsi. COBpeEMEHHOE COCTOsIHME

6. MeTog anekTpodyopesa. [NpuHumMn, pa3HOBUOHOCTH

7. O6wwme npyHUMNbI CO34aHMS FTEHETUYECKU-MOANMULNPOBAHHbIX OPraHN3MoB

8. EST n STS 6ubnmotekn

9. OCHOBHbIE NPUHLMMNbBI CO30aHNS HOKAyTOB

10. TpaHcreHsbl

11. OcHoBHble nMpuHUMNBI co3gaHust HokgayHoB 13. PHK-uHTepdepeHuus kak meTton
CO3[aHunsa HOKAayHoB

12. MpuBHeceHune vyxepoaHor AHK nocpeACcTBOM BEKTOPHbLIX CUCTEM

13. VMicnonb3oBaHne MUKPOYUMOB MPU MAEHTUMUKALMM TFeHEeTUYECKU-MOANULMPOBAHHBIX
OpraHn3moB

14. OcHoBHble Noaxoabl B uAeHTUMKaLmn reHeTuyeckn-moanuLnpoBaHHbIX OpraHM3mMoB
MpumeHenne metoga [MUP ana wnaoeHTMdukaumm reHeTnyeckn-mMoanduLmMpoBaHHbIX

15. OopraHn3moB

16. Buoxnmuyeckne MetToabl aHanmMsa reHeTU4eCKU-MoanduLMpPoBaHHbIX OPraHN3MoB

17 Mcnonb3oBaHne  MOMEKYNspHO-TeHETUYECKUX  METOAOB  aHanmMsa  reHeTU4Yecku

' MOANMPULNPOBAHHBIX OPraHM3MoB

18. bubnuoteka JHK. MNpuHUKMN opraHn3aumnmn, NoAxoabl K CO34aHuIo

19. KonnyecTBeHHas OLeHKa cogepXaHnsa TpaHCreHoB

20. OCHOBHbIE rpynnbl pepMeHTOB BUONHXEHEPUM.

21. Cnocobbl TpaHCOpMaLMK 3YKapUOTUYECKMX KITETOK.




KoHTponbHo-n3MepuTenbHbI MaTepuan ans 3aveTta BK4YaeT 2 Bonpoca U3 NepeyHsi BONpocoB A4S
3ayeTa.



I'Ipumep KOHTPOJIbHO-U3MepUTEJibHbIX MaTepunanoB K ﬂpOMe)KYTO‘-IHOﬁ aTTectauuun

YTBEPXXOAKO

3aBenytowmi kadenpon
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Oucumnnuua 61.0.35 BeedeHue 8 6UuomexHO1o02u U GUOUHXEHEPUIO
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bug attectauumn npomexymoyHas (5 cemecmp)

KoHTponbHO-nameputensHbii matepuan Ne 1

1. Metogbl nogbopa npoayueHTOB AN KynbTUBMpOBaHMSA. Wcnonb3oBaHWe WHOYLMPOBAHHOMO
MyTareHesa, MeTOAOB CenekuMn, reHeTUYECKOM W KNeTOYHOW WHXEeHepun ANns MNOArOTOBKU
Buronorn4yecknx 06 HLEKTOB-NPOAYLIEHTOB ANS KYNbTUBMPOBAHMS.

2. NeonddepeHunmpoBka WM KannycoreHed — OCHOBa CO34aHuUs KMNEeTOYHbIX KynbTyp. TexHuka
BBEAEHNA B KynbTypy W KyNbTUBUPOBaHME MW3ONMPOBAHHbLIX TKaAHEeW pacTeHurn. MexaHunsmbl
KannycoreHesa.
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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 KOMAOHEHTbI peakuun.
2. Wcnonb3oBaHne  MUKPOYMNOB  MpU  MAEHTUMKAUUKM  FeHeTUYEeCKN-MOANULMPOBAHHbBIX

OpraHv3MoB.
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