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PABOYAA NPOrPAMMA YYEEHON OAUCLIUNNUHBI
B1.0.35 BBegeHne B 6MOTEXHONOIMIO U GUOUHXKEHEPUID

1. Koo n HaumeHoBaHMe HanpaBneHusa nogrotosku: 06.03.01 buonorus

2. NMNpocdpunnb NnoaroToBKU:

3. KBanudukaumsa BbinyckHuKa: 6akanaep

4. ®dopma oO6y4eHus: o4YHas

5. Kadbeapa, otBevaroLan 3a peanusaumio AMCUMNINHBLIL: Kadeapa 6Modunsnkm n
BnoTexHonornm, BUOXMMMM N PU3NONOrMN KNETKN

6. CoctaBuTenu nporpammbl: HakBacnHa MapunHa AnekcaHgpoBHa, A4.6.H., AoueHT, Xonsaska
MapwuHa NeHHagbeBHa, A4.6.H., goueHT, PegopuH OmnTtpun Hukonaesmy, K.6.H., AOLEHT

7. PekomeHaoBaHa: Hay4yHO-MeToANYECKMM COBETOM MELMKO-OMONOrndeckoro pakynbteta
21.03.2022 r., npoTokos Ne 2

8. YuebHbIn roa: 2024-2025 CewmecTtp(bl)/TpumecTp(bl): 5, 6



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbro yyebHoU OucyuniuHbl Ser1s1emcs:

OCBOEHME COBPEMEHHbIX NpeacTaBfeHnin 06 OCHOBHbIX HarnpaBneHnax BUOTEXHONOrMm
(MMKpOBHOM BUOTEXHONOTNN, NHXEHEPHOW SH3MMONOMN, TEHETUYECKON NHXEHEPUN, KNETOYHON
NHXXEeHepun), Ux 3agadax, MetTogax, JOCTUXKEHNSAX, Npobnemax, nepcnekTneax pasBuTums.

3adayu y4ebHoU OuCyUMNIUHbI:

- U3YYUTb OCHOBbI COBPEMEHHOIO GMOTEXHONOMMYECKOrOo NPOU3BOACTBA XO3SNCTBEHHO
LEHHbIX NPOAYKTOB, UCMOSMb3YEMbIX B MEQULMHE, MPOMbILLIEHHOCTH, CENbCKOM XO3SANCTBE;

- U3y4nTb OCHOBbI TEXHOSMOMMWN MOMNYyYEHNS N OCHOBHbIE HarnpaBfieHUsI UCMOSb30BaHMS
depMeHTHbIX NpenapaToB B MeauLMHE N OTpacnsiXx HApPO4HOro X03SNCTBa;

- U3y4YnTb TEOPETMYECKME OCHOBbI M METOAbl FTEHETUYECKOM M KIETOYHOW WHXEHepuw,
Nno3BonsLME NonyyYaTb U UCNONb30BaTb NrEHETUYECKN TPaHCOPMUPOBaAHHbIE Buonormyeckne
0OBEKTHI.

10. MecTo yye6HOM AncuunnuHbl B cTpykType OOI: aucumnnuHa otHocuTcA K Brnoky 1.
Ob6sa3aTenbHas YacTb.

[na ocBOEHUs1 ANCUUNNUHBI CTYAEHTbl AOMKHbI 3HAaTb CTPYKTYPHO-(OYHKUMOHAarbHblE CBOMCTBA
6uononMMepoB  (HYKNEMHOBbLIX KWUCROT, ©6enkoB, nNUNMOOB, YrNeBOAOB); CTPYKTYPHO-
PYHKUMOHANbHYO OpraHM3aumio  MPOKapUOTUYECKMX U JYKApPUOTUYECKMX KINeTOK U Ux
KOMMOHEHTOB, BWPYCOB; MNPUHUMMbI  (PU3UKO-XMMUYECKMX METOOOB aHanmsa COCTOSHUS
ouocucrem.

11. MnaHupyemblie pe3synbTaTtbl 00y4YeHUA No aucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBblKW), COOTHECEHHbIe C NflaHUpyeMbIMU pe3ynbTaTaMn OCBOEHUA obpa3oBaTenbHOM
nporpaMmmbl (KOMNeTeHLMAMU) U MHOUKaTOPaMN UX OOCTUXKEHUA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN

Or1K- | CnocobeH OrlK- | UcnonbayeT 3HaTb: TeopeTu4eckMe OCHOBbl  MWKPOGHOM
5 NPUMEHATb B 5.1 NPUHLMNBI OuoTexHonormm (ctagum OGUOTEXHONMOrMYECKOro
npodeccrmoHanbHom COBpPEMEHHOM NPOM3BOACTBA; XapPaKTEPUCTUKY NPOOYLIEHTOB,
OeaTenbHOCTU BuoTexHonoruu, TpeboBaHNA K HUM M MeTOObl MX MOZTrOTOBKM U
COBpPEMEHHbIE MOJIEKYTSPHOM nogbopa Ansi  KynNbTUMBMPOBaHWS;  OCHOBBbI
npeacraeneHns o6 BuomenuMHBbI, KynbTUBUPOBAHMS npoayLEeHTOB;
OCHOBax npuembl Knaccudumkauuio n YCTPOMCTBO OMOpPEaKTopoB:
BuoTeEXHONOrNYecKkn reHeTM4ecKon OCHOBbl TEXHOSOMMKU MOJSyYEHNST MEPBUYHBIX U
X N BUOMELMNLMHCKMX WH)XXEHEePWMW, OCHOBbI | BTOPUYHBLIX MeTabonuMToB Ha npuMepe 6enkos,
NPOWN3BOACTB, HaHOOMOTEXHOMOMMN | aMUHOKUCNOT,  BMTaMMUHOB,  aHTUOWOTUKOB),
FTEHHON WHXeHepuu, , MOMEKYNSIPHOTO | OCHOBbI  MHXEHEPHOW  3H3MMONorMn  (OCHOBbI
HaHobWoTexHonornm MoZenupoBaHus TEXHOMOor M nonyyYeHust epmMeHToB, MeToabl UX
, MOJIEKYNSIPHOIO ans pelennst | ummobmnusaumm, CBOWCTBA W MPUMEHEHUE
MoZenMpoBaHUs NpaKTU4eCcKnx UMMOOBMNN30BaHHBLIX (HEPMEHTOB), FEHETUYECKOW
3agau. N KINETOYHOM WHXeHepun (OCHOBHble 3Tanbl
FEHHO-MHXXEHEPHbIX ~ MPOEKTOB U MeToabl
reHeTM4ecKon NHXeHepuK, HanpaBneHus
NnpaKkTU4eckoro NpUMeEHeHNs " puCKK
MCMonb30BaHusl reHeTUYECKM
TpaHchOpPMUPOBaHHBIX Buonornyecknx
OObEKTOB; OCHOBHblE MeTOAbl MOMy4YeHUs WU
HanpaBfeHuss NPaKTUYeCKOro  MCMosfb30BaHUs

M30SIMPOBaHHbLIX KIETOK W TKaHEeW pacTeHui;
TEXHONOMUN KyNbTMBUPOBAHUS M HanpaBneHus
NPaKTUYECKOTO MPUMEHEHMUST >KUBOTHBIX KIETOK;
OCHOBHble OOCTWXeHUA u npobnemsl B obnactu
FEHETUYECKOW M KIETOYHOW  UHXEHEpUM
PaCTEHU U XXMBOTHBIX).

YMeTb: UCMONb30BaTh TEOPETUYECKME 3HAHUS MO
OroTexHonoruu ans NPOEKTMPOBaHWS
OMOTEXHOMOrMYECKOro  npouecca, OCHOBHbIX




cnocoboB co3pannst u ngeHtudmkaumm MMO.
Bnapetb (umeTb  HaBbik(W)): nogbopa
NOAroTOBKM npoayLueHTa ans
KyNbTMBMPOBAHWUS,, MONTyYEHMSI U  BbIOENEHNS
uenesoro meTtabonuTa; nogbopa meToada
nmMobunusaummn, HocuTens W NpoBefeHus
ummobunusauum epmeHTa, nccnegoBaHvsa ero
KaTanuTuyeckmx n pusnmKo-XMMNYECKNX CBONCTB,
BbISIBIEHUS MOTEHLMANbHLIX CalTOB CBS3bIBAHNS
C HocuUTENnemM Ha MOBEPXHOCTU  MOMEKyr
bepMeHTa; KyNbTUBUPOBAHUST KYNbTYp KIETOK U
TKaHeW pacTeHUN U XXMBOTHbIX.

OTl1K-

CnocobeH
NPUMEHNATb B
npoceccrmoHanbHom
OeaTenbHOCTU
COBpPEMEHHbIE

npegcraeneHns  ob
OCHOBax
OunoTexHonorn4yeckn
X 1 BOMEANLMHCKMX
Npon3BOACTB,
FEHHON UWHXEeHepun,
HaHoOOMOTEXHOMornn
, MOIEKYNSPHOro
Mo enMpoBaHuns

Or1K-
52

OueHunBaeTt 7]
nporHosmpyet
NepcrneKTMBHOCTb
obbekToB cBoW
npocpeccrmoHanbHom
neatensHocT ans
OrnoTexHomnorn4yeckn
X Npon3BOACTB,
aHanusumpyet
NPaKTUYEeCKyto
3HaYMMOCTb
NPOAYKTOB
ONOTEXHOMNOIMYECKN
X "
onomegnLUHCKNX
Npon3BOACTB.

3HaTb: TeopeTMdeckme OCHOBbl  MUKPOOHOM
OuotexHonorun (ctagum BUOTEXHONOMMYECKOro
NPOM3BOACTBA; XapPaKTEPUCTUKY NPOOYLIEHTOB,
TpeboBaHMs K HAM M MeToAbl MX NOATOTOBKA U
nogbopa AOns  KynbTUBMPOBAHUS;  OCHOBGI
KyNbTUBMPOBaHMS NPOAYLIEHTOB;
Knaccudmkaumio 1M yCTpOMCTBO OGUOpeakTopoB:
OCHOBbI TEXHOSIOTUWN MOMYyYEHUS MNEPBUYHBLIX U
BTOPMYHbIX MeTabonuToB Ha npumepe Oenkos,
aMWUHOKNCNOT, BMTaMWHOB, aHTUBNOTHKOB),
OCHOBbl VHXXEHEPHOW SH3UMONOrMn (OCHOBGI
TEXHONOMMN Nony4yeHns PepmMeHTOB, METOAbI UX
nmmobunusaumm, CBOWCTBA W  MNPUMEHEHME
UMMOBUNU30BaHHLIX (PEPMEHTOB), FreHETUYECKON
N KNEeTOYHOW WHXeHepunm (OCHOBHbIE 3Tanbl

FEHHO-MHXXEHEPHbIX ~ MPOEKTOB U MeToabl
reHeTn4ecKon VHXEHepuK, HanpaBneHus
NpaKTU4eCcKoro NpMMEHeHNs " puCKK
MCMONb30BaHWs reHeTU4ECKM
TpaHcOpPMMPOBAHHbIX Bronorn4yeckmx
OOBbEKTOB; OCHOBHblE MeETOAbl MOMyYeEHUs WU
HanpaBreHust MNPaKTU4EeCKOro  MCMosfb30BaHUst

M30SIMPOBAHHbIX KIMETOK M TKaHEeW pacTeHun;
TEXHONMOMMN KyNbTUBUPOBaHUS M HanpaBrneHus
NPaKTUYECKOr0 MPUMEHEHMUS >XUBOTHbBIX KIETOK;
OCHOBHble OOCTWXeHusa u npobnembl B obnactu
reHeTU4Yeckon U KNETOYHON  MHXeHepuu
pacTeHU N XNBOTHBbIX).

YMeTb: UCnonb3oBaTb TeopeTnYecKkme 3HaHus no
broTexHonoruu ans NPOEKTMPOBaHWSA
OMoTexHOMorM4yeckoro  npowuecca, OCHOBHbIX
cnocoboB co3gaHns n ngeHtudpukaumm MO.
Bnagete (MMeTb  HaBblk(M)): nogbopa u
noaroToOBKU npogyueHTa ans
KyNbTMBMPOBaHWUS, MOSNTyYEHMS U  BbIOENEHNs
ueneesoro Metabonuta; nogbopa  MeToga
UMMOGUNUu3aLmn, HocuTensas W  NpoBefeHus
nmMMobunusaummn epmeHTa, NCCneaoBaHns ero
KaTanuTnyeckmx U prnsnKo-XMMUYECKNX CBONCTB,
BbISIBIEHUSA MOTEHLUMANbHbLIX CaNTOB CBS3bIBAHUS
C HOCuTENEM Ha MOBEPXHOCTU  MOMEKyn
depmeHTa; KynbTMBMPOBAHUS KyNbTyp KIETOK U
TKaHen pacTeHUN U XXNBOTHbIX.

12. O6bemM gucuUNIIuHbI B 3a4eTHbIX eanHuuax/yac. — 7 3E /252 y

Pdopma NpoMeXXyTO4YHOM aTTecTauum sadem




13. TpyaoeMKocTb No BUAam y4eoHom paboThbl

TpyooemKocTb
Bua yyebHow pabothbl Bcero Mo cemecTpam
5 cemecTp 6 cemecTp
AyauTOpHbIE 3aHATUSA 112 64 48
Jlekumu 48 32 16
B TOM YMChe: MNpakTnyeckne - - -
JlTabopatopHtle 64 32 32
CamocrosiTensHas paborta 140 80 60
B TOM YucChe: KypcoBasi paborta (MpoekT)
dopma NpoMexyTO4HON aTTecTaumu
(3Kk3aMeH — _ 4yac.)
Wtoro: 252 144 108

13.1. CopepxxaHue gUCLUMNINHDI

Peanunsauyus
pasgena
Ne n/n Haumerosarine pasaena CogaepxaHue pasgena ancunniunHbl AVCLIMNIIHBL C
ONCUUNIUHBI NMOMOLL b0
OHNarH-Kypca,
QYMK*
1. Jlekumm
1.1 OcHoBHble HanpasneHns BuoTtexHonorus Kak Hayka. Hanpasnenus | https://edu.vsu.r
BuroTexHonorum buotexHonornm. 3apgaun  GuoTtexHonorun. Wctopus | u/course/view.p
BuoTexHonoruu. hp?id=9747 —
OcCHOBHblE cTagum bunoTtexHonornyeckoro | AYK «BsedeHue
npom3BoaCTBa. XapaktepucTtumka NPOAYLUEHTOB. | 8
MeTtoaobl oT6opa M NOArOTOBKM NpoAyueHToB Ans | buomexHomoau
KyNbTMBMPOBAHWS. o» Ha
Okornornyeckne acnekTbl NPOMBILUSIEHHOW | m1amgopme
broTtexHonormm. «OreKMpPOHHbIL
Brobe3onacHOCTb M rocyaapCTBEHHbIV KOHTPOSb. yHusepcumem
Bry»
1.2 OcHoBbI MUKPOBHOW OcobeHHocTM perynsumn metabonmama B MuUkpobHon | https://edu.vsu.r
BuroTexHonorum KneTke. KynbTuBnpoBaHue npoayueHToB. | u/course/view.p
Knaccudmkaums, npuHUMNbl AeNCTBUSA U KOHCTpyKummK | hp?id=9747  —
OvopeaKkTopoB. Mpobnemsbl MaclTtabuposarus | YK «BegedeHue
npomssogctea. [lepuogmyeckme W HenpepbiBHbIE | 8
BuoTexHonornyeckne npouecchl. dTanbl BblaeneHus u | buomexHosnoau
OYUCTKM LeneBoro npoaykTa. OcobeHHoCTN | t0» Ha
KyNbTMBMPOBAHNS MMWKPOGHBIX, XMBOTHbIX n | nmamegopme
pacTuTenbHbIX KrneTok. CneunanusnpoBaHHbIE TUMbl | «Q1EKMPOHHbIU
OroTexHONorM4ecknx NPON3BOACTB. MeToabl | yHugepcumem
BblOENEHNs1, O4YNCTKM U Moaudukaumm uenesoro | BIY»
npogykta. OCHOBbI TEXHONOMMM MUKPOBUONOrM4YeCcKoro
npomsBogcTea  kopmoBol  Guomaccbl.  OCHOBbI
TEXHONOMMM NPOU3BOACTBA MEPBUYHbLIX MeTabonmToB
Ha npumepe amuHoKMcnoT. OCHOBBI TEXHOMOMMM
NpoM3BOACTBA NEPBUYHBLIX METAbONUTOB Ha NpuMepe
BUTAMUHOB. TexHOnorms npou3BOACTBa BTOPUYHBIX
MeTabonMToB Ha NpMMepe aHTUONOTUKOB.

1.3 BuonHayctpus doepmeHToB | OCHOBbI ~ TEXHOMOrMM  Mony4deHnss  cbepmeHTHbIX | https://edu.vsu.r
npenapatoB. O6nacTM npuMMeHeHusi epMeHTHbIX | u/course/view.p
npenapaTos. NHxeHepHas aHaumonorusa. | hp?id=9747 -
MMmobunusaumns doepmMeHToB — LeHTpanbHbil meton | QYK «BeedeHue
WHXXEHepHON 3H3umMornorun. Metogbl nmmobunusauum | 8
depmeHTOB. Katanutuyeckme n puanko-xmmudeckme | buomexHosnoau
CBOWCTBA UMMOBUNN30BaHHbIX (HEPMEHTOB. | O Ha
CtabunbHOCTb  MMMOGWMM30BaHHLIX  (PEPMEHTOB. | namgopme
Mcnonb3oBaHne MMMOGUNU30BaHHbLIX (DEPMEHTOB B | «OSI€KMPOHHbIU
MeguuuHe " NPOMBILLEHHOCTN. Mpobnembl | yHUBEpcumem
nMMoBunusaumm KNeTokK MUWKPOOPraHuamoB. | BI'Y»




BuoceHcopbl.  lMpuMeHeHMe  MMMOGWMIN30BaAHHBLIX
(PEPMEHTOB B NPOMbILLIIEHHOCTU N MELQULMHE.

1.4. | OCHOBbI reHETUYECKOWN OcCHOBHbIE ~ 3Tamnbl  FEHHO-UHXEHEPHbLIX NpPoekToB. | https://edu.vsu.r

NHXeHepum depmeHThI, NPYMEHsIEMbIE B reHeTnyeckon | u/course/view.p

uHXxeHepun. MeTtogbl nony4veHuss reHoB. Metogpbl | hp?id=9747 -
nonyyeHuns PEKOMOMHAHTHbIX Morekyn OHK. | OYK «BeedeHue
KoHcTpympoBaHue BeKTOPHbIX Monekyn. BseneHue | 8
pekoMbuHaHTHbIX Monekyn [OHK B kneTku peunnuenTa. | buomexHonoau
WaeHTndmkaums KMNEeTOK, cogepxalumx | ro» Ha
pekombuHaHTHele Monekynbl  OHK.  OnTtumunsauus | miamgopme
aKcnpeccum reHos, KITOHMPOBaHHbIX B | «31EeKMpPOHHbIL
NPOKapMOTUYECKMX CUCTEMAX. TEXHOMNOMMM co3gaHus u | yHugepcumem
NCMNOSb30BaHNE TFEHETUYECKM TPaHCOPMUPOBaHHLIX | BIMY»
MMWKPOOPraHN3mOoB. "eHeTnyeckas NHXeHepus
pacteHun. [onyyeHne M MpPUMEHEHUE TPaHCTEHHbIX
pacTeHui. "eHeTU4ecku MoanLMpPOBaHHbIE
pacTeHuss U pPUCKM UX UCMonb3oBaHus. eHeTnyeckas
WHXEHepusi XMBOTHbIX. [lepeHoC reHoB B KNEeTKu
MIeKoMMTaloLLuX. MonyyeHne U1 NpUMEHeHWe
TPaHCTEHHbIX XMBOTHbIX. KrnoHMpOBaHWE >XUBOTHbLIX.
MpoTMBOBUPYCHbIE BaKUMHbI W WX NPUMEHEHME.
leHHas Tepanua u ee npumeHeHve. benkosas
WHXEHepusi:  OCHOBHble  noaxodbl W MeToAbl,
NpUMeHeHNe.

15 OCHOBBbI KNETOYHON KneTtouHas mHxeHepusi pacteHuir. ctopusi passutus | https://edu.vsu.r

NHXeHepum MeToda KynbTypbl kneTok. OcHoBHble MeToAbl | u/course/view.p

nonyyeHusl, KynbTUBUPOBaHWS W  uUcnonb3oBaHue | hp?id=9747 —
KynbTyp KNeTok, TKaHelh u npoTtonnacTtoB pacteHui. | QYK «BeedeHue
ComaTtuyeckas mmbpuamsaums n e€ BO3MOXHOCTW. | 8
KnetouHas wuHXeHepusi XMBOTHbLIX, €e [OOCTWKeHus, | buomexHonoau
npobnembl n nepcnektusbl. MeToabl KyNbTUBUPOBAHUS | FO» Ha
XXMBOTHbIX KINETOK W HanpaBneHust UX MpakTudeckoro | rmiamgopme
NCMNOMb30BaHUS. MonyyeHne | «3neKmpoHHbIU
UMMYHOBUOTEXHONOTMYECKMX NpenapaToB C NOMOLLbLIO | yHUsepcumem
XKMBOTHbIX KNETOK. TEXHONOrMmM nony4eHns cTBomnoBbIx | BIMY»
KNeToK 1 MX NPUMEHEHNE B MeauumHe n bronorun.

1.5 OcHoBbI BMOUHXEHEPUM KonunyectBeHHble metoabl: TMUP-PB, rmbpuansauus. | «OcHoes!
OnpegeneHne HyKNeoTMOHOW MOCIenoBaTeNbHOCTU: | BUOUHXEHepuU»
cekBeHupoBaHune no CeHrepy, no Makcamy-I'unbepty. | ,
AHanm3 ocHOBHbIX MeToaoB GuouHxkeHepun. MeToabl | https://edu.vsu.r
nonyyYeHnss pekombuHaHTHbIX Monekyn [OHK wn | u/course/view.p
MeXaHu3Mbl MX BBEAEHUSI PeKOMOWMHAaHTHbIX Monekyn | hp?id=6695 Ha
OHK B kneTkn peuunueHta. MNpumeHenne MNUP ons | nnamgopme
naeHTMdmKaumm TpaHCreHHbIX OpraHM3moB. «NIeKMPOHHbIU
Bubnuoteka OHK: npuHuun opraHusaumm, nogxoabl K | yHugepcumem
cospganumio. bBubnuoteka reHoB: EST wn STS- | BI'Y»
ombnmotekn. TpaHCreHbl. [€HEeTUYECKMn HOKayT MU
reHeTnyecknn HokgayH. Metoabl onpegenenuns TMO.
NDA, Mnup, rmbpugnsaumsi. Mcnonb3oBaHue
MMWKPOYMMOBBLIX TEXHOMOrMA Npu  uaeHTMduKaumm
reHeTM4ecKoro matepuvana. TexHONorMM co3gaHns U
UCMNOMb30BaHNE TFEHETUYECKM TPaHCOPMUPOBAHHBIX
MMWKPOOPraHn3moB. "eHeTnyeckas UHXeHepus
pacteHuin. [MonydyeHve M MpUMEHEHWEe TPaHCreHHbIX
pacTeHui. "eHeTU4eCKN MOV MLUMPOBaHHLIE
pacTeHus U pUCKM UX UCMNONb3oBaHus. [eHeTnyeckas
WHXeHepusl  KMBOTHbIX. [lepcnekTnBbl  pasBUTUSA
OMONHXEeHepPUK: peanbHOCTU U MUMbI.

2. NMpaKkTnyeckune 3aHATUA
3. NabopaTopHble 3aHATUA
3.2 OcHoBbBI MUKPOOHOW Mouck  npoayueHTOB  LeneBoro  npoaykta w3 | https://edu.vsu.r

ounoTexHomnorum

Pa3JIMYHbIX TAKCOHOMWUYECKUX rpynn. [Nonck 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 u ux npoayueHToB B 6a3e AaHHbIX
NCBI. BbisBneHue KOHCepBaTUBHbIX
nocnegoBaTenbHOCTEN B 3adaHHOW rpynne Oenkos.
OnpegeneHve  BO3MOXHbIX M HeXenaTerbHbIX
y4acTKOB ans HarnpaBreHHOro MyTareHesa.
MogroToBka nuTaTenbHbIX cped B nabopaTopHbIX
ycnoBusax. TexHonorms KynbTMBMPOBaHUA NpoayLeHTa
B NOBEPXHOCTHOM W rnybuHHOM KynbType. lMogcuyeT
kneTok npoayueHTta. OnpeaeneHne 4yBCTBUTENLHOCTU
MWKPOOPraHn3MoB K aHTUBUOTUKaM.

hp?id=9747 -
AYK «BeedeHue
8
6uomexHornoau
o» Ha
nnamagopme
«ONeKMPOHHBbIU
yHUsepcumem
Blry»

3.3 Buonnayctpus doepmeHTOB | BbisiBNeHne noTeHumanbHbIX CalToB CBs3biBaHWs c | https://edu.vsu.r
HOCMTeNneM Ha MOBEPXHOCTM Monekyn depmeHTa. | u/course/view.p
OnpegeneHve ontumaneHoro pasmepa nop Hocutensa | hp?id=9747  —
ans  ummobunusaumm  cdepmenta.  Onpegenenve | QYK «BgedeHue
noTeHUWanbHbIX CanToB AN CO34aHUs S-S-MOCTMKOB | 8
C Monekyrnon cepmeHTa. OnpeaeneHne nokanusauumn | buomexHoroau
noTeHunanbHbIX CalToB CBSA3bIBAHUS MOJSEKYNbl | O» Ha
depmMeHTa ¢ MaTpuuen HocUTeNns Mo OTHOLUEHWID K | r1amgopme
aKTMBHOMY  LEHTpYy  3H3uMa. Mmmobunusauus | «3reKmpoHHbIU
dhepMeHTOB. VI3MepeHne KkaTanuTU4eckon akTMBHOCTW | yHUsepcumem
UMMOBUNN30BaHHbIX HPEepMEHTOB. NamepeHne | BI'Y»
coaepxaHusa benka B NMMOBUNN30BaHHbIX
npenapatax metogom Jloypu. CpaBHEHUE aKTUBHOCTU
MMMOOMNN30BaHHbIX npenapartos B MoAdelbHbIX
peakTopax  Mepuvoau4eckoro U HenpepbiBHOMO
OencTeus. BrninaHue MUKPOOKPYXXEHUSA Ha
TemnepaTypHbIn, pH-onTumyMmbl, KnHeTudeckue
CBOWNCTBA " CTabunbHOCTb depmeHTa.
MMmmobunmnsaumsa KneTok.

3.4 OcCHOBbI reHeTU4ecKomn OcCHOBHbIE  3Tamnbl  FEHHO-UHXEHepHbIX npoekToB. | https://edu.vsu.r

NHXeHepun depMeHThI, npuMeHsieMble B reHeTuyeckon | u/course/view.p

uHXeHepun. MeTogbl nonyveHuss reHoB. Metogpwl | hp?id=9747 -
nonyyeHuns PEKOMOUHAHTHBIX MOreKy”n JOHK. | 3YK «BesedeHue
KoHCTpyupoBaHMe BeKTOpHbLIX Monekyn. BeepgeHue | 8
pekomMBuHaHTHbIX Monekyn OHK B kneTku peumnuenTa. | buomexHonoau
WaeHTndmkaums KNeToK, cogepxawimx | ro» Ha
pekomMbuHaHTHble Monekynbl OHK.  OnTtumusauus | miamgopme
aKcnpeccum reHoB, KNMOHMPOBAHHbIX B | «3r1ekmpoHHbIl
NPOKapUOTUYECKNX CUCTEMAX. TEXHOMOMMU CO3aaHusa U | yHugepcumem
MCMNOMb30BaHNE TFEHETUYECKM TPaHCOPMUPOBaHHLIX | BIMY»
MMWKpPOOPraHn3moB. "eHeTnyeckas UHXeHepus
pacteHun. [lonydeHne M MpUMEHEHUEe TPaHCreHHbIX
pacTeHui. "eHeTU4eCKN MOV MUMPOBaHHLIE
pacTeHus U pUCKM UX UCMoMnb3oBaHus. [eHeTnyeckas
WHXXEHEepnsl XMBOTHbIX. [lepeHOC reHoOB B KNeTku
mrekonuTaowux.  [lonyyeHne ©n  NpUMEHeHue
TPaHCTEHHbIX XMBOTHbIX. KrnOHMpOBaHME XMBOTHbIX.
[MpoTMBOBUPYCHbIE BaKUWHbI W WX MPUMEHEHME.
leHHaa Tepanua ©n ee npumeHeHue. benkosas
WHXEHEepWs:  OCHOBHble  MNoAXodbl W MeToAbl,
NPYMEHEHNE.

3.5 OCHOBBI KNETOYHON KneTtouHas uHxeHepusi pacteHuin. Victopus passutus | https://edu.vsu.r

NHXeHepun mMeToga KynbTypbl knetok. OcHOBHble MeToApbl | u/course/view.p

nonyyeHusi, KynbTUBMPOBaHWS W  McCNonb3oBaHue | hp?id=9747 —
KynbTyp KNeToK, TkaHel M npoTonnacTtoB pacteHui. | YK «BeedeHue
ComaTuyeckass rmbpuamsaumss u e€ BO3MOXHOCTW. | 8
KneToyHas wuHXeHepusi KMBOTHLIX, €e [OOCTWXKeHus, | buomexHonoau
npobnemel n nepcnekTuBbl. MeToab! KyNbTUBUPOBaHUS | FO» Ha
XMBOTHbIX KNETOK W HanpaBreHus MX NpakTU4ecKoro | riamgopme
NCMNONb30BaHUS. Mony4yeHve | «3IEKMPOHHbIL
UMMYHOBMOTEXHONOTMYECKNX NPenapaToB C NMOMOLLbLIO | yHUgepcumem
XXMBOTHbIX KIETOK. TexHOonormm nomny4yeHnsi CTBoNoBeIx | BIY»

KIETOK N X NMpMeHeHne B MeguunHe 1 ovonoruu.




3.6 OcHoBbI BMONHXEHEPUM AHanus OCHOBHbIX MeToL0B ouonHxeHepun. | « OcHogbl
PecTpukumoHHbit aHanus OHK. BbiageneHne reHOMHoOWM | BUOUHXeHepuu»
OHK n3 pactuTenbHbIX W XXMBOTHbIX OPraHU3MmoB. | ,
OnekTpodopeTMyeckne MCCreaoBaHa HyKMenmHoBbIX | https://edu.vsu.r
kucnot. NprmeHeHne meToga nonmmopdurama ANnHHBI | u/course/view.p
PECTPUKLUMOHHbBIX dparmeHTOB npu aHanuse | hp?id=6695 Ha
reHeTM4YecKoro poacTea OpraHu3moB | ramegopme
KoHcTpyumpoBaHue cneuundunyeckmx npanmMepoB. | «3/1eKMpPOHHbIU
Kputepun. Mogbop napameTpoB amnnudukauum co | yHusepcumem
cneunuyHbIMm npanmMepamm. MocTtaHoeka | BI'Y»
kayectBeHHon IMLP.

lMpuMeHeHne nonumepasHow LUenHon peakuuu Ansg

naeHTudukaumm TPaHCreHHbIX OpraHM3moB.
KonunyectBeHHa oueHka MO B obpasuax. AHanus
H1oobbeKTOB Ha OCHOBe OHK-mapkepos.

CpaBHI/ITeJ'I bHaA XapakTepucTtuka TPaHCreHHbIX
opraHusamos C npuMmeHeHnem reHeTn4ecknx n
OMOXUMUNYECKMX MapKepos.

13.2. Tembl (pasgenbl) AUCUMNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHMe TeMb CaMoCTOSTeNLnas
n/n (pasgena) gueunnnuHel | Nekuun Mpaktnyeckue | JlabopaTopHbie paGoTa Bcero
1 OcHoOBHble HanpasneHns 5 5 10 14
broTexHonorum
5 OcHoBbI MUKPOBHOW 8 6 15 29
BuroTexHonorumn
3 BuonHaycTtpus 6 10 15 31
depMeHTOB
4 OcCHOBbI reHeTU4ecKkomn 10 6 20 36
NHXEeHepun
5 OCHOBBbI KNETOYHON 6 8 20 34
NHXEeHepum
OcCHOBbI BMOUHXEHEPUM 16 32 60 108
Wtoro: 48 64 140 252

14. MeToanueckue yKa3aHus JJisi 00y4aOIIMXCH 10 OCBOCHUIO TUCUMIIJIMHBI

M3yyeHne aucumnnuHbl «BBegeHne B GUOTEXHOMOMMIOY» MpeaycMaTpuBaeT UYTEHWE NeKUMi, npoBeaeHue
nabopaTopHbIX U MPaKTUYECKNX 3aHATUN U CaMOCTOSTENbHYHO paboTy CTyaeHTOB. BbinonHeHne nabopaTopHbIX
paboT 1 camocTosATeNnbHas paboTa OCyLLEeCTBASAIOTCA C UCMONb30BAHNEM KOHCMEKTOB NEKUMA 1 y4eBHbIX Nocobuii:
Xonseka M.I. MukpobHble OUOTEXHOMOMMN: TEOPEeTUYEeCKUn M npaktudeckui acnektol / M.[. XonsBka, M.A.
HakBacuna, B.I'. ApTioxoB; BopoHexckuii rocygapcTBeHHbIn yHuBepcuTeT. — BopoHex: Uspatensckun gom BIY,
2017. — 236 c.; Xonseka M.I". MpakTukym no GUOTEXHONOMUN: NMMOBUIN30BaHHbIE BUOTEXHONOTNMYECKNE OO BEKTHI
B cucteme nabopaTtopHbix pabotr / M.I. XonsiBka, M.A. HakBacumHa, B.[. ApTiOXOB; BopoHexckuii
rocyaapCTBeHHbIN yHuBepcuteT. — BopoHex: Wspatenbckun gom BIY, 2017. — 161 c.; HaksacuHa M.A.
BUOVIHXUHMPUHI:  MOMEKYNSPHO-TEHETUYECKME OCHOBbLI, aHanMTU4Yeckne u CuHTeTMYeckue wmetogbl / M.A.
HaksacuHa, M.I". Xonaska, B.I". ApTioxoB. BopoHex: N3gaTtenbckuii gom BIY, 2021. 164 c.

CTyneHTbl BbINOMHAT nabopaTopHble paboTbl, OTBEYAOT Ha TECTOBble 3afdaHusi, pellalT 3agayu,
BbIMONHSIOT 3a4aHUsi TEKYLLE aTTecTaumu.

CTyQeHTbl 3HaKOMATCSA C TEOPETUYECKUM MaTepuanomM B NpoLecce NEKLMOHHOro Kypca, CaMmoCTOATENbHO
npopabaTbiBalOT M YyCBaMBalOT TEOPETUYECKME 3HAHWS C  MUCMOSIb30BAHWEM pPEeKOMeHAyeMon YyyebHow
nuTepaTypbl, y4eOGHO-MeTOANYECKMX NOCOOMIA, COrnacHo ykasaHHOMY crnuncky (n.15).

Ha naGopaTopHbiX 3aHATMSX CTydeHTbl nubo wuHAMBMAyanbHO, NGO B cocTaBe Manon rpynnbl
BbIMNONHSIOT y4yebHO-MccneaoBaTenbekyto paboty. B xope BbinonHeHus nabopaTopHbix paboT CTyaeHTbl
npvobpeTalnT HaBblikM oObpalleHuss ¢ Ouonormyeckummn o6bekTamy, nabopaTopHbIM  00OpygOBaHMEM U
WHCTPYMEHTAPUEM, CaMOCTOSITENIbHO  OCYLLECTBNSOT  SKCMEPUMEHTbI,  PErUCTPUPYIOT,  aHanuMaupyrT W
WMHTEPNPETUPYIOT pe3ynbTaTbl GUOTEXHONOMMYECKUX MCCnenoBaHuin. Pesynbtathl y4ebHO-MccnenoBaTenbCKoi
paboThbl, BKItoYasi HEOGXOAMMbIE pacyeTbl, 3aKNOYEHUS U BbIBOAbI, OTBETLI HA BOMpOCh (3agaHust) opopmnstoTcs



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

B paboyel TeTpagm cTygeHTa B Bue NpoTokona uccrnenoBaHus. B koHue nabopaTtopHOro 3aHATUA pe3ynbTaThbl U
mMaTepuanbl y4yebHo-uccrnegoBaTenbckon paboTbl AOKNaAblBalOTCA MpenodasaTento, npuv HeobxoaMMocTu
obcyxaatoTtes B rpynne (oT4eT o nabopaTopHOM 3aHATUN).

Tekywas attectaums obecneunmBaeT NpOBEPKY OCBOEHMS y4ebHOro marepuana, npuobpeTeHust 3HaHuw,
YMEHUA W HaBbIKOB B npoLecce ayauTOpHOW W CaMOCTOSITENbHOM paboTbl CTYAEHTOB, (HOPMUPOBaHUSA
obLwenpodeccrmoHanbHon komneTeHuun (OMK-5).

Tekywasa aTrectaums no AMCLMNIMHE NPOBOAUTCS 2 pasa B cemecTp. Tekylliune atTectaumm BKOYalT B
cebs perynspHble OT4eTbl CTyAeHTOB Mo nabopaTopHbiM paboTam, BbiNOMHEHWE TECTOBbIX W WHbIX 33adaHui K
NeKunsM 1 pasgenamM SUCLMNIUHGIL.

Mpn nogrotoBke K TeKylleW aTrecTauum CTYAeHTbl M3y4aloT M KOHCMEKTUPYIOT PekoMeHOyemyto
npenogasatenem y4yebGHyl0 nuTepaTypy MO TEMaM MEKUMOHHbIX U NabopaTopHbIX 3aHATUA, CaMOCTOATENbHO
0ocBauMBaloT NOHATUNHBIN annapar.

MnaHvpoBaHMe M opraHusauus TekylMX aTTecTauum 3HaHWA, YMEHWN U HaBblKOB OCYLLECTBMSETCS B
COOTBETCTBUM C coaepxaHvem pabouven nporpaMMbl U KaneHaapHO-TEMAaTMYEeCKMM MMaHOM C MpPUMEHEHMEM
doHOa OLEeHOYHbIX CPEACTB.

Tekywasn aTrectaums siBnseTca oba3aTenbHON, ee pesyrnbTaTbl OLEHUBaKTCA B HGannbHOW cMcTeEME U Mo
pelweHnio kadeapbl MOryT ObiTb  Y4YTEHbl MNpWM  MNPOMEXYTOYHOWM aTTtecTaumm obyvatowmxcs. Popmoi
MPOMEXYTOYHOM aTTeCTauum 3HaHUN, YMEHUI 1 HaBbIKOB 00Y4YatoLLMXCS SBMAETCA 3a4eT.

OcBoeHne copepXaHus  AWUCLMMMMHBI  OCYLLECTBASIETCS C  UCMONb30BaHMEM  OUCTAHLUMOHHBIX
obpasoBatenbHbix TexHonoruin (OOT) — anekTpoHHOro y4vebHoro kypca «BBegeHve B OMOTEXHOMOMUIOY,
pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha noptane «ONEKTPOHHbLIN
yHuBepcuteT BI'Y». Nepen Havyanom y4ebHbIX 3aHATUI 0By4atoWNACS OOMKEH:

1. MpoBeputb Hanuumne goctyna K kypcy. B cnyvae BbisiBneHus npobnem cBoeBpeMEHHO 0bpaTuTbCH K
npenogasaTento Unu B cnyxby TeXHUYECKon NogaepKKu.

2. UsyunTtb mHTEpdenc kypca, 3HaTb Cnocobbl B3aMmogencTsust ¢ npenogasatenieM B pamkax OYK:
coobLeHne Ha hopyme, oTrpaBka NNYHOIO COObLLIEHNMS, YaT.

3. O3HakoMWTbCS C UEMb W 33agadvyamMy OUCUUNIMHBI, NepevyHeM (OPMUPYEMbIX KOMMETEHUUA W
pesynbTaToB 06y4YeHMs, NPOrpaMmmMon AUCLMNIINHBI, KaneHAapHbIM NNaHoM, TPaeKTopuern OCBOEHNS ANCLMMIINHDI,
KOMMEKCOM BOMPOCOB U TpeGOBaHUI 41151 MPOMEXYTOUYHOM aTTecTauumn.

4. O3HaKOMUTLCS C NEPEYHEM OCHOBHOW W AOMOMHUTENbHON NUTEPaTypbl, @ TAKKe CMMCKOM SMEKTPOHHbIX
obpasoBaTtenbHbIX pPecypcoB, HeOOBXOOMMbIX AMs OCBOEHMS AUCUMMMHBL. [Monyy4nTb AOCTYN K 3NEKTPOHHbLIM
OMBNMOTEYHBIM CMCTEMAaM, Ha KoTopble odpopmrieHa nognucka Prb0Y BO «BIY».

15. lMepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOW nNUTEpaTypbl, PeCypCoOB WHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI

NepeyeHb OCHOBHOM WU [AOMNOSIHUTENBLHOW JNUTepaTypbl, PeCYpPCOB WHTEpHeT,
Heo6XxoaNMbIX ANA OCBOEHUA AUCLMNNUHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n McToYHMK
Xonseka M.I". MUKpoGHble BMOTEXHONOINN; TEOPETUYECKMIN U NpakTU4ecknin acnektbl / M.T.
1 Xonseka, M.A. HaksacuHa, B.[". ApTioxoB; BopoHexckui rocyaapCTBEHHbIN YHUBEPCUTET. —

BopoHex: M3patenbckuin gom BI'Y, 2017. — 236 c.
Xonsagka M.T". MpakTukym no 6MOTEXHONOMMU: UMMOOMNN30BaHHbIE BMOTEXHONOrMYecKne
06bekTbl B cuctemMe nabopatopHbix pabot / M.I". Xonseka, M.A. HakBacuHa, B.[". ApTioxoB;

2 BopoHexckuin rocygapcTBeHHbIN yHnBepenuTeT. — BopoHex: N3gatensckun gom BIY, 2017. —
161 c.
HaksacuHa M.A. BUOVHXUHUPUHI MOMNEKYNAPHO-reHEeTUYECKNEe OCHOBbI, aHanuTuyeckue u
3 cuHTeTU4eckme wmetogbl / M.A. HakBacuHa, M.I. XonsiBka, B.[. ApTioxoB. BopoHex:

MN3pgatenbckun gom BI'Y, 2021. 164 c.

6) nononHuTenbHas nuTeparypa:

Ne n/n NcTo4vHnK

BuotexHonorus: Teopusa n npaktuka / H.B. 3arockuna, J1.B. Hasapenko, E.A. KanalHukoBa,
4 E.A. >KuByxuHa; nog peg. H.B. 3arockuHon, J1.B. HasapeHko. M.: OHukc, 2009. 496 c.
5 Eroposa T.A. OcHoBbl 6uotexHonorvm / T.A. Eroposa, C.M. KnyHoBa, E.A. >KuByxuHa. — M.:

Mapat. LleHTp Akagemuns, 2006. — 208 c.

nuk B. MonekynsapHasa 6uoTtexHonorus. MNpuHuunsl n npumexenne / b. Mnuk, k. MNactepHak. —
M.: Mup, 2002. - 589 c.

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




8 dapmaueBTnyeckan GuotexHonorus / B.A. BbikoB 1 gp.; nog obw,.pea. B.A. bbikoBa. —
BopoHex: M3a-Bo BopoHex.roc. yH-Ta, 2009. — 432 c.

9 KoBanesa T.A. leHeTu4yeckas nHxeHepus / T.A. Koanesa, M.A. HakBacuHa. — BopoHex: UL
BI'y, 2010. — 58 c.
LenkyHo C.H. leHeTuyeckasi nkxeHepus / C.H. LenkyHoB. — HoBocnbupck: Cub.

10
yHuBepcuteT. 2004. — 496 c.

11 KanawHukoa E.A. KneTouyHas uHxeHepus pacteHuin / E.A. KanawHukosa. — M. : Magso PIAY-
MCXA, 2012. — 318 c.
Jlytoa J1.A. BruotexHonorusa Bbicluux pacteHui / J1.A. Jlytoea. - CI6 : N3g-Bo CI16. yH-Ta,

12
2010. — 240 c.

13 muk b. MonekynapHasa 6uotexHonorus: MNpuHumnel n npumeHenne / B. Mnnk, k. MNMactepHak. —
M.: Mup, 2002 — 224 c.

14 Cenbckoxo3ancTeeHHas buoTtexHonorus / nog pea. B.C. Wesenyxu. — M.: Bbicw. wik., 1998. —
416 c.

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

16 EnuHoB H.IM. OcHoBbl 6uoTtexHonorim / H.MN. EnnHos. — CI16.: Hayka, 1995.- 553 c.
BruoTtexHonorusa pacteHuii: KynbTypa knetok / nog peg. P.I'. ByteHko. — M.: Arponpomusaar,

17
1989. — 279 c.
OcHoBbI cenbckoxosancTseHHon buotexHonorum / I.C. Mypomues [n ap.]. — M.:

18
Arponpomusgar, 1990. — 383 c.
Okonornyeckasa 6uotexHonorus / nog peq. K.®. dopcrepa n P.A. [x. Bensa. — J1.: Xumug,

19
1990. — 382 c.
MiMmobunnsoBaHHble KNeTkn MukpoopraHmamos / A.T1. CuHuupbH [1 gp.]. — M.: U3g-so MIY,

20
1994. — 288 c.
Cupopos B.A. buotexHonorus pactennn. KnetouHas cenekums / B.A. Cugopos. — Kues:

21
HaykoBa aymka, 1991. — 279 c.

B)MH(POPMALMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (OrUmanbHble Pecypchbl MHTEPHET)

Ne n/n Pecypc

1 www.lib.vsu.ru — SHE Bl'Y

2 Elibrary.ru — HayyHast anekmpoHHasi bubnuomeka

3 https://edu.vsu.ru/course/view.php?id=9747 — QYK «BsedeHue 8 bUOMEXHOI02UK» Ha
rnnamagopme «reKmpOoHHbIU yHUsepcumem BlY»
BBeneHne B BMOTEXHONMOMNIO: Y4EOHMK Ost CTYQEeHTOB BY30B [OneKTpoHHbIN pecypc] / .0.

4 HactnHoBa .— 3nucra : Kanmblukni rocyaapCcTBeHHbI yHuBepcuteT, 2013 .— 123 ¢. : un. —
Pexxum goctyna: https://rucont.ru/efd/503898
AnewwuHa E.C., KynbTuBMpOBaHNE MUKPOOPraHN3MOB Kak OCHOBa OMOTEXHONOrMYecKoro

5 npouecca: y4ebHoe nocobue / AnewwmHa E.C. - OpeHbypr: OI'Y, 2017. - 191 c. - ISBN 978-5-
7410-1658-9 - TekcT : anekTpoHHbI // ABC "KoHcynbTaHT ctygeHTa” : [canT]. - URL :
https://www. studentlibrary.ru/book/ISBN9785741016589.html
LWmung P., Harnsagnas 6uotexHonorusa n reHetudeckas unxeHepus / P. LUmua ; nep. ¢ Hem. - 2-e

6 n3g. (an.). - M. : BUUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKkCT : aneKTpOHHbI //
OBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html
Lbim6aneHko H.B. buotexHonorus. Yactb 1. TexHonormns pekombuHaHTHon OHK [OnekTpoHHbIN
pecypc]: y4ebHoe nocobue (4N CTyaeHToB BMONOrMYECKMX crieunanbHOCTEN Neaarormyeckmx

7 yHuBepcuteToB)/ Libim6aneHko H.B.— OnekTpoH. TekcToBble gaHHble.— CaHkT-lNeTepbypr:
Poccunckuin rocygapcTBeHHbIn negarorndeckun yHnsepeutet um. AW, Mepuena, 2011.— 128
c.— Pexum goctyna: http://www.iprbookshop.ru/20549.html.— 3BC «IPRbooks»

16.

MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyeHus Ans CaMoOCTOATENIbLHOW paboThl

Xonseka M.I". MUKpoGHbIe BMOTEXHONOINN: TEOPETUYECKUIA U NpaKTUdecknin acnekTbl / M.T.
Xonseka, M.A. HaksacuHa, B.[". ApTioxoB; BopoHexckuin rocyaapCTBEHHbIN YHUBEPCUTET. —
BopoHex: Nspgatenbckuii gom BI'Y, 2017. — 236 c.

Xonsagka M.T". MpakTukym no GMOTEXHONOMMKU: UMMOOMNN30BaHHbIE DMOTEXHOMNOrMYECKue
06bekTbl B cucTeMe nabopatopHbix pabot / M.I". XonsiBka, M.A. HakBacuHa, B.I". ApTioxOB;
BopoHexcknii rocyaapcTBeHHbIN yHUBepceuTeT. — BopoHex: N3pgaTensckuii gom BIY, 2017. —
161 c.

HakBacuHa M.A. BMOWHXWHUPWHI. MOMEKyNsPHO-FEHETUYECKME OCHOBbI, aHANUTUYECKUE WU
cuHTeTU4eckne wmMetoabl / M.A. HakBacuHa, M.I. XonsiBka, B.I. ApTioxoB. BopoHex:
M3paTtenbckuii aom BIY, 2021. 164 c.
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https://www.studentlibrary.ru/book/ISBN9785996324071.html

VaeHTudmkauma n nccnegoBaHne aKCNpeccun reHoB : y4ebHo-MeToauveckoe nocobue s

4 By3oB / A.T. EnpuHues, B.H. MNMonos., [.H. ®egopwvH ; BopoHex. roc. yH-T .— BopoHex : WML}
BI'Y, 2008 .— 62 c.

MeTogbl rMépuansaLmmn HyKnemHOBbIX KACIOT 1 OernkoB : y4ebHo-MeToauveckoe nocobre s

5 By3oB / A.T. EnpuHues, O.H. ®enopuH, O.C. PenopuHa ; BopoHex. roc. yH-T .— BopoHex :
M3paTtenbckuii aom BIY, 2014 .— 32 c.

6 OcHoBbI B1onHXeHepun : y4ebHo-meToanyeckoe nocobue ans By3os. Y. 1/ cocrt. : O.C.
MawkuHa, M.B. Benoycos, B.H. Nonos .— BopoHex : UsgaTtensckuin gom BI'Y, 2015 .— 44 ¢

7 MonekynspHble acnekTbl 6uonHxeHepuu : y4ebHoe nocobue / O.H.®enopuH, H.B.CenveaHoga,

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

17. OOpa3oBaTenbHble TEXHOSMOrMMU, WUCMNOSib3yeMble MpU peanusaumum y4yeOHOM
OUCUMNSINHBI, BKMOYasas AUCTaHUMOHHble obOpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

OcBoeHve coaepXaHusi AUCLIMNMWHBI OCYLLECTBNSIETCA C WUCNOMb30BaHNEM AUCTaAHLMOHHbIX 0Bpas3oBaTenbHbIX
TexHonorni (OOT) — aneKkTpoHHOro y4ebHoro kypca «OCHOBbI BMOHAHOTEXHOMOMM» PACMONIOXKEHHOro Mo agpecy:
https://edu.vsu.ru/course/view.php?id=7275 wn anekTpoHHoro y4yebHoro kypca «OCHOBbI BUONHXEHEPUN»,
pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=6695 Ha noptane «ONEKTPOHHbLIV
yHuBepcuTeT BIY».

18. MaTepMaano-TeXHquCKoe obecneyeHne QUCLUNIINHDI:

Y4yebHasa ayautopus: cneunanmsnpoBaHHasa mebernb, nabopatopHas nocyaa, pH- 394018, r. BopoHex,

meTp noptatueHbii HI83141, wenkep-uHkybaTtop ang nnaHweta EImi SHAKER ST | nnowagb

3, mukpockonbl Mukmea, cnektpogotomeTp M3-54-00 Y. YHuBepcuteTckas, a. 1,
nom. . Y4ebHbI kopnyc
Ne1, ayg. 61

YyebHaga ayautopus: cneumanmampoBaHHasa mebenb, HoyTOYK, MpoekTop, akpaH ans | 394018, r. BopoHex,

npoekTopa nnowagp

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

AcademicEdi-tion Additional Product, Kaspersky Endpoint Security ansa 6usHeca - nom. |. YyebBHbI kopnyc

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

Mozilla Firefox

YyebHaga ayautopus: cneumanmampoBaHHasa mebenb, wkad BbiTskHOM 900 BMB, 394018, r. BopoHex,

Becbl Ohaus Advanturer AR 1530, cnektpocdotomeTtp CP-2000, pH-meTp pH-150, nnowiagp

xonogunbHuk Atlant 4020-022, ueHtpudyra Heraeus Biofuge pico, YHuBepcuteTckas, a. 1,

MyNbTUMEANNHBLIN NPoeKTop Acer, 3KpaH Ang npoekTtopa, HoyToyk Toshiba nom. |, YyeBHbI 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 ansa 6usHeca -

PacwupenHbin Russian Edition, Be6-6pay3sep Google Chrome, Be6-6paysep

Mozilla Firefox

Y4yebHasa ayauntopus: cneumanuanpoBaHHas mebenb, Tepmoctat TC-80, Bechl 394018, r. BopoHex,

Ohaus, cnektpogotomeTtp CP 2000, PIK KDK-2, mukpockonsl bromeg 2 (7 wT), nnoLwsagp

ueHTpudpyra Heraeus Biofuge pico YHuBepcuteTckas, a. 1,
nom. |, YuebHbin kopnyc
Ne1, aya. 367

19. OueHouYHbIe cpeacTBa ANA NPOBeAEHNA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopsigoK OLEHKM OCBOeHMs1 obyvarowmmmucst ydeGHOro maTtepuana onpepensietcs
coaepkaHMeM crneayowmnx pasgenos AUCUUNIUHGIL

HanmeHoBaHune
No panena WugmkaTtop(bl)
a KomneTteHums (1) JOCTKEeHUs OueHouHble cpeacTBa
n/n ANCLUNNUHDI
KOMMeTeHLnn
(moayns)
OTl1K-5: CnocobeH | OlK-5.1:
NPUMEHATb B | Ncnonbayet
OcHOBHble N
npodeccrmoHanbHOM | NPUHLUMMbI
1. | HanpaBneHus . KoHTponbHble paboThl
[esaATenbHoCTU COBpPEMEHHOM
ounoTexHonoruu
COBpPEMEHHbIE OuoTexHonoruu,
npegcraeneHnss o6 | MoONeKynsipHowu



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

n/n

HaumeHoBaHune
pasgena
ONCLUNNUHDI
(mogyns)

KomneTteHumsa(un)

WHaukatop(bl)
AOCTUXEHNSA
KoMneTeHLmMn

OueHouHble cpeacTBa

OocHoBax
BMOTEXHONOrMYECKNX
M  BrMoMeanLMHCKUX
NPOW3BOACTB, FeHHOM
UHXeHepum,
HaHOOMOTEXHOMOrMK,
MOIEKYNSPHOro
MoZenupoBaHust

OromeanUUHBI,
npuemsbl
reHeTU4ecKomn
NHXeHepuu,
OCHOBBbI
HaHoOOMOTEXHOMOMM
W, MONEKYNAPHOro
MOZENMPOBaHNS
ons peLueHns
NPaKTUYECKMX
3agad.

OlK-5.2:
OuenunBaeTt "
nporHosmpyet
NepcrneKTMBHOCTb
obbekToB cBoW
npodeccrMoHanbHo
" LedaTtenbHoCTn
ans
OunoTexHonorn4yeck
MX  MPOU3BOACTB,
aHanusmpyet
NPaKTUYECKyto
3Ha4YNMMOCTb
NpPoOaYKTOB
OunoTexHonorn4eck
nx 7]
OromegnLUHCKNX
npon3BoACTB.

OcHoBbI MUKPOBHOW
OunoTexHonornn

OrlK-5: CnocobeH
NPUMEHATb B
npodeccuoHanbHon
[esaTenbHOCTH
COBpPEMEHHbIE
npeacraeneHnsa o6
OCHOBax
OMOTEXHOMNOMMYECKNX
n OvomMegULMHCKUX
nNpou3BoACTB, FEHHON
WHXXEHepuH,
HaHobuoTexHomnormu,
MOJTEKYNAPHOTO
MOAENUPOBaHNSA

OrlK-5.1:
Mcnonbayet
NPUHLMMbI
COBpPEMEHHOM
OnotexHonoruu,
MOMEKYNSPHON
ouomegnUUHbI,
npuembl
reHeTn4eckomn
VHXXEHepUH,
OCHOBBbI
HaHoOMoOTExXHoMorm
W, MONEKYNAPHOro
MOAENNPOBaHUSA
aons peLueHus
NpaKTU4YeCKNX
3agau.

OrlK-5.2:
OueHuBaeTt 7]
nporHosmpyet
NepcneKkTMBHOCTb
obbekToB cBOW
npodeccroHanbHo
" [OeATeNbHOCTU
ans
OunoTexHomnorn4yeck
MX  NPOu3BOACTB,
aHanusmpyet
NPaKTUYECKyHo

Bonpocbl 11 2
«[lpoekTnposaHme
OMOTEXHONMOIMYECKNX
MpoOLLECCOBY»

JTabopaTtopHble paboTbl
Bonpocbl 1 3agaHus k pasgeny
«OCHOBbI MUKpPOOHOM
BuoTexHonornm»
KoHTpornbHble paboThl




HanmeHoBaHune
pasgena

WHaukatop(bl)

KomneTteHumsa(un) OOCTWXKEHUS OueHouHble cpeacTtea
n/n OVUCLUMNITHBI
KoMneTeHunm
(mogyns)
3HA4YMMOCTb
NPOAYKTOB
OnoTexHonormyeck
nx "
OroMeaNLIMHCKNX
NpPOW3BOACTB.
OrlK-5.1:
UcnonbayeT
NPUHUMNGI
COBpPEMEHHOM
OunoTexHomnoruu,
MOJIEKYNAPHON
oroMeaunLUHbI,
npueMbl
reHeTu4ecKkon
WHXeHepuu,
OCHOBbI
OrlK-5: CnocobeH
HaHoOmoTexHomnorn
NPUMEHATb B
_~ | U, MOneKynsipHoro
npoceccrmoHanbHom
MOZEeNMpOoBaHNs
nesaTensHoCTH
ans peLleHuns Bonpocbl 3 n 4
COBpPEMEHHbIe
NPaKTUYECKMX «MpoekTnpoBaHue
npeacraenexHvss o6
3agau. BMOTEXHONOrMYECKNX
OCHOBax .
BuonHaycTtpus OrK-5.2: NpoLIECCOBY
3. OrOTEXHONOrMYECKNX
depmMeHTOB OueHunBaet " JlabopaTtopHble paboTbl
M BUOMEANUMHCKX nporHo3upyeTt Bonpocbl 1 3agaHus kK pasgen
NPoOn3BOACTB, FEHHOW P Py P A pasaerny
MHXEHEPUM NepcneKkTMBHOCTb «BuonHaycTtpusa pepmeHTOBY
’ 00beKToB cBON KoHTponbHble paboThl
HaHOBMOTEXHONOMNN,
npodeccrmoHanbHo
MOMNEKYISIPHOIO .
n neaTenbHOCTH
MOAENUPOBaHNSA
ans
OroTexHonormyeck
MX  NPOU3BOACTB,
aHanuaupyet
NPaKTUYECKyHo
3HA4YMMOCTb
npoayKToB
OroTexHonormdeck
(7 "
6uomMmegnLUHCKNX
npon3BoaCTB.
OrK-5.1:
WcnonbayeT
Or1K-5: CnocobeH Y
NPUHLMMbI
NPUMEHATb B .
_~ | cCOBPEMEHHOM
npodeccuoHanbHom
BuoTexHonoruu,
LedATernbHOCTU N Bonpoc 7 «[poekTtnpoBaHue
MOJTIEKYNAPHON
COBpPEMEHHbIE OMOTEXHONOrMYECKNX
npeacrasneHns o6 GromennumHeI, npoL,eccoB»
OcHoBbl P npuemsbl P
o OocHoBax .
4. | reHeTu4eckomn reHeTn4YecKom
OMOTEXHONOrMYECKNX Bonpocbl, 3agaun n 3aganns k
NHXXeHepumn VHXXEHepUH,
n  OMOMEeAULMNHCKMNX OCHOBH! pasgeny «OcHOBbI
NpPoun3BoACTB, FEHHOWN reHeTUYECKON NHXEHEPUNY
HaHOBMOTEXHOMNOMM
WHXXEHepuH, KoHTponbHble paboThl
W, MONEKYNAPHOro
HaHOBMoTEXHONOINN,
MOAENUPOBaHNSA
MOJEKYNAPHOTO
ans peLueHus
MOAENNPOBaHNUSA
NpPaKTUYeCKNX

3agau.




n/n

HaumeHoBaHune
pasgena
ONCLUNNUHDI
(mogyns)

KomneTteHumsa(un)

WHaukatop(bl)
AOCTUXEHNSA
KoMneTeHLmMn

OueHouHble cpeacTBa

OrlK-5.2:
OueHnBaeT ]
nporHosmpyet
NepCcrneKTMBHOCTb
00BbEKTOB cBOM
npodgeccmoHansHo
" nesaTenbHOCTU
ans
OuoTexHonormyeck
MX  MPOU3BOACTB,
aHanuaumpyet
NPaKTUYECKYIo
3HaA4YMMOCTb
NPOAYKTOB
OuoTexHonormyeck
nx "
OromeanLNHCKNX
NpPOM3BOACTB.

OcCHOBBI KITETOYHOM
NHXXEeHepum

OrlK-5: CnocobeH
NPUMEHATb B
npodeccroHanbHom
[esaTenbHOCTH
COBpPEMEHHbIE
npegcraeneHna o6
OCHOBax
OMoTEXHOMNOIMYECKNX
n OromMegULMHCKMUX
npou3BoACTB, FEHHON
WHXXEHepuM,
HaHOOMOTEXHOMOrMMK,
MOJTEKYNAPHOTO
MOAENNPOBaHNSA

OlK-5.1:
Ucnonbayet
NPpUHUMNbI
COBpPEMEHHOM
OuoTexHonoruu,
MOMEKYNSPHON
ouomegnUUHbI,
npuembl
reHeTN4ecKomn
WHXXEHepUMH,
OCHOBbI
HaHobuoTexHonorm
W, MONEKYNAPHOro
MOAENNPOBaHNSA
ans peLueHus
NPaKTUYECKNX
3apau.

OlK-5.2:
OueHunBaeT 7]
nporHosmpyet
NepcneKkTMBHOCTb
obbekToB cBOW
npogeccuoHanbHo
" JeATeNbHOCTU
ans
buoTexHonormn4yeck
MX  NPOu3BOACTB,
aHanusumpyet
NPaKTUYECKyIo
3HA4YNMMOCTb
NPOAYKTOB
buoTexHonormn4yeck
nx "
BuomeanLUHCKNX
npon3BoACTB.

Bonpocbl 51 6
«[lMpoekTnpoBaHune
OMOTEXHONOIMYECKNX
NpoLLECCOBY»
JTabopaTtopHble paboTbl
Bonpocbl 1 3agaHusa k pasgeny
«OCHOBBI KNEeToYHOW
NHXXEHEepUM»
KoHTponbHble paboThl

OcHoBbl
OVOUHXEeHepUn

Or1K-5: CnocobeH
NPUMEHATb B
npod)eccuoHanbHom
OedaTenbHOCTU
COBPEMEHHbIe

OrlK-5.1:
Mcnonbayet
NPVHUMNEI
COBpPEMEHHON
BrnotexHonorun,

Bonpochbl 1 3agaHusi no ocHoBamM
OMOUHXEHEpPUN




HaumeHoBaHune
Ne pasgena
n/n OUCUUNITUHBI
(mogyns)

KomneTteHumsa(un)

WHaukatop(bl)
AOCTUXEHNSA
KoMneTeHLmMn

OueHouHble cpeacTBa

npegcraenexns o6
ocHoBax
OMOTEXHOMOMMYECKNX
n  BUOMEeaULIMHCKUX
NPON3BOACTB, FeHHOM
UHXeHepum,
HaHOOMOTEXHOMOornK,
MOIEKYNSPHOro
MoZenupoBaHust

MOJIEKYNAPHON
OromeanUUHBI,
npueMbl
reHeTU4ecKomn
WHXeHepuu,
OCHOBbI
HaHoOOMOTEXHOMOMM
W, MONEKYNAPHOro
MOZENMPOBaHNS
ans peLLeHuns

NPaKTUYECKMX
3apau.

OrllK-5.2:
OueHnBaeTt "
nporHosmpyet
NepcrneKTMBHOCTb
obbekToB CBOWM
npodeccrMoHanbHo
" LedaTtenbHOCTn
ans
buoTexHonormn4yeck
MX  MPOU3BOACTB,
aHanusmpyet
NPaKTUYECKyto
3Ha4YMMOCTb
NpPoOaYKTOB
OnotexHonorn4yeck
nx "
duomegnLUHCKNX
Npon3BoACTB.

MpomexyToyHasa aTTecTaums MepeyeHs 80MpPoOCcos K 3ayemy

dopMa KOHTpONs — 3a4eT

20. TunoBble OLEHOYHbIe CcpeAcTBa U MeToAM4YecKMe MaTepuanbl, onpepensiowme
npoueaypbl OLeHUBaHUSA

20.1. TeKywmm KOHTPONb yCNeBaemMocTn

KoHTporb ycrneBaemMocTv No AUCLMIMIMHE OCYLLECTBNAETCA C MOMOLLbBIO CriedyroLwmX OLeHOYHbIX
cpeqncTs:
MpoekTupoBaHne GUOTEXHONOrMYECKUX NMPOLLECCOB

1. Oxapaktepusynte aTanbl MOMyYeHUs1 (TEXHOMOrMI0 MosydeHns)
MOMOLLIbIO MUKPOOPraHn3Ma-npoayLeHTa.

2. Oxapaktepuadymte aTanbl MNOMAy4YeHUs (TEXHOMOMMI MOMy4YeHUst) BTOPUMYHOrO MeTabonuta c
MOMOLLIbIO MUKPOOPraHn3Ma-npoayLeHTa.

3. OxapakTtepuaynte atanbl NpoBeAeHMs PU3NYECKON MMMOBUNu3aumm oepmeHTa 1 nonyyeHns ero
NPOMBILLMEHHOrO Npenapara.

4. OxapakTepusyihTe 3Tanbl NPOBEAEHNS XMMUYECKON MMMOBMnM3auum depmMeHTa 1 NonydYeHns ero
NPOMBILLMEHHOrO Npenapara.

5. OxapakTtepuadynte atanbl NONy4YeHMs (TEXHOMOIMIO MOMy4YEHUSA) COMaTUYECKOro rmbpuaa pacTeHun.

6. OxapakTepuadynte aTanbl NONy4YeHUs (TEXHOMOMMIO MONyYeHUs) LeneBoro metabonunta pacteHus ¢
MOMOLLIbIO METOAA KyFbTYpPbl M30fTMPOBaHHbIX TKAHEW.

7. OxapakTepusynte nocregoBaTenbHOCTb 3TanoB Nony4YeHns peKoMOuHaHTHOro 6enka ¢ NoMoLLbio
npogyueHTa — KMLLIEYHOW Nanouykm.

nepeuyHoro metabonurta c

Bonpochbl k pasgeny «OcCHOBbI MUKPOGHOM BMOTEXHONMOrNU»

1. Kakve npogyueHTbl UCronb3ytoT B BroTexHonornm? Kakue TpeboBaHusi NpeabsaBnsioT K HAM?
2. Kakue meToabl MCNONb3YIOT ANs NOArOTOBKM M noAbopa NpoayLeHToB?



N

o o

© © N

11.

12.
13.
14.
15.

OnuLINTEe OCHOBHbIE CTaAMKU BUOTEXHONOMMYECKOro NPoM3BoACTBa.

UTo HasblBaloT «6rmopeakTopomM»? Kakue cucTembl BKNoYaeT Gruopeaktop?

Kakne npoayKTbl OTHOCAT K MEPBUYHBLIM 1 BTOPUYHLIM MeTabonutam? Kak nx nony4yaroT?

UeM HenpepbIBHOE KyMbTUBUPOBAHUE OTMMYAETCS OT NepUoanYecKoro?

C KaKoM Liernbio B GMOTEXHOMNOMM UCMOMb3YoT MyTareHes?

Kakne MyTaHTbl Ha3bIBaKOT PErynATOPHLIMU U ayKCOTPOMHBLIMMU?

Kakoi 06paboTke noaBepraroT KNeToYHY0 CYCMEH3MI0 MO 3aBepLLEHWN NpoLiecca hepMeHTaummn?

. KakoBbl 0CHOBHbIE NyTW yBENMYEHUS BbIXxOAa LieneBoro metabonuta B MUKPOOHON BroTexHonorun?

. UTo noHnmaloT nog TepMMHOM «MacLuTabupoBaHue NponsBoacTean?

. KakoBbl 0cOBEHHOCTY KyNbTUBUPOBAHWS pacTUTENbHbIX, XXUBOTHBIX M MUKPOOHbIX KNEeTOK?

. B yem 3akntouaeTcsa cyTb OCHOBHbIX MEXAHWU3MOB PErynaLuM IKCNPEeCCUn reHoB B MUKPOBHOW KneTke?
. KakoBbl cnocobbl NpOMbILLNEHHOrO NONYy4YeHUS aMUHOKUCIOT?

. Kak nonyyatot aHTMONOTUKN?

. Kakvne BuTamumHbl nonyyarT GMOTEXHONOMMYECKMMU METOAAMMN N NoYeMy?

. OnuwmnTe npeuMMyLlecTBa M HeOOCTaTKM OCHOBHbIX NPOAYLIEHTOB KOPMOBOro 6ernka c nosvumi

OMOTEXHOMOMN N ero npuMeHeHnsa B CEJIbCKOM XO3ANCTBE.
Bonpochol k pasgeny «bnonHayctpusa depmeHTOB»

1. Kakue dakTopbl BNUSIIOT Ha agcopbuunio doepMeHTOB Ha HEPaCTBOPMMOM HocuTene?

2. Kakue @usmko-xmummyeckme MeToabl WCMNOMNb3yT AfsS  WUCCNedoBaHWsi akTUBHOMO LieHTpa
dhepmeHTa?

3. Kakue cBoncTtea hepMeHTOB U3MEHSAIOTCA B pesyrbTate ux ummodunusaummn?

4. Kak 3alMTUTb aKTUBHbIW LIEeHTP chepMeHTa npu ummobunmusauumn?

5. Heobxogumo  npoBectM uMmObUNM3auuio depmMeHTa Ha nonMaHMoHHOM Hocutene. Kakue
haKTopbl U YCNOBUS HY>KHO Y4eCTb?

6. Kak ocywecTtensatoT nogbop Hocutens ans nmmobunusaumm gepmeHTa?

7. C KakMMuM MpuyMHamMm MOXeT OblTb CBA3aHO pE3KOe CHWKEHME YPOBHHA  aKTMBHOCTMU
MMMOOMNN30BaAHHOIO oepMeHTa MO CpPaBHEHWMIO C TakoBbIM Ansi cBobogHoro 6enka? Kak aTo
MOXHO YCTPaHUTb?

8. CocrtaButb nnaH pabotbl no wMmmobunm3aumm cepmeHta nytem ero agcopbuumn Ha
WOHHOOOMEHHOM HocUTEre.

9. CoctaBuTb NnaH paboTbl N0 UMMOGUNM3aUMM hepMeHTa NyTEM €ro KOBaNeHTHOro CBs3blBaHMS C
HocUTEneM.

10. B 4em cocTouT TEOPETMYECKOE 3HAYEHME UCCNenOoBaHNA MMMOBUITM30BaHHbLIX PEPMEHTOB?

11. KakoBa TexHomnorn4eckas cxema rnonyveHus pepmeHTHOro npenapata?

12. [lante cpaBHUTENbHYIO XapakTEPUCTUKY METOAOB MMMOBUNu3aumnm epMeHTOoB.

Bonpochl k pasgeny «OCHOBbI FreHeTUYECKON MHXXEHEepUmn»

Onnwute cxemy paboTbl cneymanmcta B 06nact reHETUYECKOM MHXEHEPUN.

Kakne depMeHTbl MICNONb3YyT B FTEHHO-MHXXEHEPHbIX NPoeKTax? [ante nx xapakTepucTuky.

Oxapaktepusyiite cnocobbl NOMy4YEHUS FEHOB, YKaXUTe NpeMMyLLecTBa U HEAOCTATKM KaXgoro
U3 HUX.

UTto npenctaBnsaloT cobowv  3HAOHyKIeasbl pecTpukumyM Tuna |l u noyemy OHWM BaKHbl OISt
TEXHONOIMN PEKOMBMHAHTHBLIX JHK?

KakoBbl 0cO6EHHOCTM MOSNyYEHMS FTEHOB 3YKapUOTUYECKUX OPraHN3MoB?

UTOo NOHMMaIOT Mo4 TEPMUHOM «reHeTudeckuin BekTop»? Kakume TpeboBaHuA npegbaABnsoT K
BEKTOpam?

Kakne Tvnbl BEKTOPOB BaM M3BECTHbLI? Yem OHM oTnunyarTcs Apyr oT gpyra?

Kak co3gatloT reHeTudeckme BEKTOPbI?

KakoBbl cnocobbl co3gaHns pekombuHaHTHbIX Morekyn OHK?

YTo NOHUMAIOT NoA TEPMUHAMMU «OTXKUM» U «IUrMPOBaHNe»?

C kakomn uenblo pectpuumpoBaHHyto nnasmugHyto [OHK nepen nurupoBaHnem obGpabatbiBatoT
Leno4vHon docgarason?

OnuwwuTe cnocobbl BBEAEHUSI TEHOB B YY>KEPOLHbIE KINETKN.

OxapakTtepuayiite cnocobbl BBeAeHUS pekombuHaHTHon [HK B kneTku E. coli.

Kak ngeHTMhUUMpyoT KNETKN-MULLEHWN, MNOMYYUBLLMNE HYXXHBIN FEH?

[arite onpegeneHne TepMuHa «reHoMmHasi Gubnuoteka». KakoBbl aTanbl cO30aHUSi TEHOMHOMN
onbnunotekn?



16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.
290.

30.
31
32.
33.
34.
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[ante onpepeneHne TepmuHa «b6ubnuoteka kOHK». KakoBbl aTanbl co3gaHuss Gubnuoteku
kOHK?

B Kakmx cnyyasix reH «Hy>xgaeTcsi» B 3aMeHe OfHOro NpoMoTopa Ha opyron?

MoyeMy nnasmMmuaHbIA BEKTOP C MaKCMMarbHO CUJIbHbIM MPOMOTOPOM He BCerga SBrsieTcs
HaWMy4LMM 3KCMPECCUPYIOLLMM BEKTOPOM?

Kak BCTpouTb B Nnasmuay HECKOMNbKO KOMUK reHa?

B 4yeM npenmyLLECTBO NoKanmnsauum Y4yxepoaHbix 6enkoB Ha NoBepXHOCTM kneTok? Kak caenatb
pPEKOMOUHaHTHLIE BEeNKM cekpeTUpyeMbIMU?

Kakvne npeumyLiecTBa M HeQoOCTaTKM MMeEeT WHTerpaumsi nnasMuMaHoOro BEKTOpa B XO3SNCKYHO
OHK?

Kakumun cnocobamm MOXHO BfMSATb HA SKCMPECCUIO FEHOB, KITOHNPOBAHHBLIX B MPOKapUOTUYECKNX
opraHuamax?

CrpaTerMs cuHTe3a Oenka-MULLIEHW MOXET BKMoYaTb MofydeHne 3Toro Oernka B cocTaBe
XUMepPHOro npoaykta. B yem npemmyLlecTBo Takoro nogxona? Kak co3gatoT XumepHbin 6enok?

KakoBbl CNOCOObI CHMKEHUS1 MeTabonuyeckon neperpysku knetok E. coli, CUHTe3npyowmx B
60oNbLIOM KONUYecTBe PEKOMOMHAHTHBIV 6enok?

Moyemy ons NoNy4YeHnss MHOrMX PEKOMOMHAHTHbIX GEnkoB ny4lle NPUMEHSTb 3yKapuoTU4eckue,
a He npokKapuoTUyeckme cuctemMbl? Kakne aykapmoTUYeCKME CUCTEMbI IKCMPECCUMN UCMONb3YTCA ANs
Nony4yeHnsa pekomMOMHaHTHbIX 6enkoB?

Oxapaktepusynte meTtoabl cekseHupoBaHusa [HK.

Uto Takoe AuaesokcuHykneotuabl? Kak € WX MNOMOLLbI  ONpeaensT  HYKNeOTUAHYH
nocnepoBaTtenbHocTb [HK?

Kakoe 3HaueHue B HacTosILLee BpeMSA UMeeT cekBeHnpoBaHue [QHK?

UTo noHMMaKT noA4 TEepMUHAMM «TFEHOMHbIN MNPOEKT», «0asbl [aHHbIX HYKNEOTMAHbIX
nocrniegoBaTenbHOCTEN» ?

KakoBbl Lien reHOMHbIX NPOEKTOB?

B 4yem 3akntoyaeTcsa CyTb HOBLIX METOLOB KIOHMPOBAHWS reHOB?

Kakne TexHonornm ncnonb3yT AN peaakTMpoBaHNSA reHOMOB?

Kakne TexHonornm npuMeHsItoT A4ns co3gaHnsa pekoMOMHaHTHBIX WTaMMoB E. coli?

KakoBbl npemmyulectsa Bacillus subtilis kak npogyueHTa dbapmaueBTUYECKMX PEKOMOMHAHTHBLIX
©enkoB MO CpaBHEHWUIO C APYIMMU MUKPOOPraHn3Mammn?

Kakne TexHonornm npuMeHsitoT s co3gaHusa pekoMOmHaHTHbLIX WtammoB Bacillus subtilis?

Kakne kommepyeckne npoaykTbl MOMAydaldT C  MNOMOLUbHD  PEKOMOMHAHTHBLIX  LUTAMMOB
MMWKPOOPraHN3mMoB?

Kakne pekoMOMHaHTHbIE Benku, MCronb3yLWwmecs B MeguumMHe, NoyyYeHbl C MOMOLLbI0 METOL0B
reHeTUYECKON NHXEHEPUN?

Kakne wmetoguyeckne nooxodbl ObiMM MCNOMb30BaHbl AN CO34aHUS TEHHO-UHXEHEPHOTo
WHCynuHa?

KakoBbl OCHOBbI TEXHOMOMMM MOMYYEHNs PEKOMOUHaAHTHBIX MNpenapaTtoB COMAaTOTPOMNMHA
yenoseka?

OxapakTtepuayite cnocobbl Nofny4YeHNsi NpenapaToB YeNnoBeYEeCKOro UHCYIMHa.

Kakne meToabl UCNomnb3yloT Anst NepeHoca reHOB B pacTUTENbHbIE KNEeTKN?

Oxapaktepusyite TEXHOMOIMI0 MOMYyYEeHUs1 TPaHCreHHbIX pacTeHMM C MOMOLBbIO MeToda
arpovHgEeKL K.

B yem 3aknoyaeTcsa cytb MeToga 6omOapampoBaHma Npy NOMyYEHUN TPAHCTEHHbBIX PacTEHNIA?

Kak nony4aroT n ncnonb3yoT TpaHCNIacTOMHbIE pacTeHNA?

KakoBbl npevMyLLecTBa U HELOCTATKM BUPYCOB Kak CPEACTB NEepeHoca reHOB B PACTUTENbHbIE
KNeTKun?

KakoBbl npenmMyLLecTBa MCMNOMNb30BaHUSA TFEHETUYECKN TPaHCHOPMUPOBAHHBIX pacTeHUMn B
KayecTBe NpoayLIEHTOB PEKOMOUHAHTHBLIX BETKOB MEANLIMHCKOrO Ha3Ha4YeHNs ?

Kakve meguumHCKMe npenapaTbl MOMy4YalT C MOMOLLBI0 FeHETUYECKN TPaHCHOPMUMPOBAHHbIX
pacTeHun?

OxapakTtepuayiite cTparerum nony4eHns aHTuTen c NMOMOLLbIO reHeTn4eckn
TpaHCOPMNPOBAHHBLIX PACTEHUN.

UTo o3HayaeT TepMUH «CbefobHasi BakuuHa»? KakoBbl MpenMyllecTBa Cbedo0HbIX BaKUMH MO
CPaBHEHMIO C APYIMMU TUNaMu BakLUH?
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Kakvne npaktuyeckve 3agadm B 0OMNacTM CENMbCKOro XO3AWCTBA MOTyT ObiTb pelleHbl nyTem
NCMNOSb30BaHNsSI TPAHCIEHHbLIX PACTEHWUN?

KakoBbl BO3MOXHbIE PUCKM UCMONb30BaHNSI TEHHO-MOANMULMPOBAHHbBIX PACTEHUIA?

Kak Cc nomoLbl0 METOLOB TFEHETUYECKOM WHXEHEPUM CO34aTb PaCTEHUSA, YCTOMYMBLIE K
repbuungam?

Kak Cc nomoLlbl0 METOLOB TFEHEeTUYECKON WHXEHEepUM co3fdaTb pacTEHUs, YCTOMYMBbLIE K
HaCEKOMbIM-BPeanUTENSM?

Kak cnenyeTt M3MeHUTb pacTeHue, 4ToObl 0becneynTb ero 3awuTy OT MaTOreHHbIX MOYBEHHbLIX
rpmbos?

OxapakTtepuayiite cnocobbl NepeHoca reHoB B KIETKM MITEKONUTAIOLLMX.

Kakvne Bupycbl MOryT ObiTb MCMOMb30BaHbl Af1s1 NEPEHOCa FEHOB B KMETKM MITEKONMUTAOLUNX?
YKaxuTe Ux npenmyLLLecTsa n HegocTaTKu.

OnuwunTe TEXHONOMMM NOMYyYeHUs1 TPAHCTEHHbIX XXMBOTHbIX.

Oxapaktepusyiite MeToabl NOfy4YeHNs N OCHOBHbIE HaMpaBreHUs UCMOSb30BaHNSA TPAHCTEHHbIX
MbILLEN.

[ns pelleHns kakmx 3agay co3galoT TPaHCreHHbIX KOpoB, KO3, OBEL,, CBUHEN, pbIb, NTUL?

KakoBbl OCHOBHbIE NPOGEMbI MPY NOMYYEeHUN TPAHCTEHHbIX XXUBOTHbLIX?

Kakve meTogbl UCNomnb3yloT Anst penpoayKTUBHOIO KMOHUPOBAHMS MITEKONUTAIOLLNX?

OxapakTepusynte OCHOBHbIE 3Tanbl KITOHUPOBAHUS KUBOTHbIX.

Kakvne npobrnembl BO3HMKAKT MPW OCYLLECTBIIEHUWM MPOLLECCOB KMOHUMPOBAHMS XMBOTHLIX? C
OeNCcTBUEM Kaknx hakTopoB MOryT BbITb CBA3aHbI 3TN Npobnemb!?

C Kakol uenbio OCyLLEeCTBNAIOT KNMOHMPOBAHMWE XXMUBOTHbIX?

YTO NOHUMAIOT NOA TEPMUHOM «TepaneBTUHECKOe KIOHUPOBaHNE» ?

KakoBbl OCHOBHbIE 3Tanbl TepaneBTUYeCKOro KNoHNpOBaHWNA?

OnuwunTe OCHOBHbIE TUMbI BAKLUWH, X NPEUMYLLIECTBA U HEOOCTATKN.

Kakne Tvnbl BaKLMH MOXHO NONY4YUTb C MOMOLLbIO METOO0B reHETUYECKOWN NHXKEHepUn?

YTo NOHUMAIOT NOA TEPMUHOM «FeHHas Tepanusa»?

[na neyeHns kakmx 3aboneBaHnn YeroBeka UCMOMb3YHT rEHHY0 Tepanmio?

Oxapaktepusynte ctpaTermm reHHou Tepanum U YCNoBUsi €€ UCMONb30BaHUS B KIMHUYECKON
npakTuke.

KakoBbl OTNNYMSA reHHOW Tepanun ex Vivo u in vivo?

Kakne cuctembl MOryT 6bITb MCMONb30BaHbI AN 4OCTaBKM FEHOB B KIETKM YernoBeka?

Oxapaktepusyiite BUPYCHblE BEKTOpbI, NpedHasHayeHHble Afs AOCTaBKW LeneBbiX FeHOB B
KrneTKun Yyenoseka.

KakoBbl npeumyLiectBa M HeAoOCTaTKM BUPYCHbIX BEKTOPOB MPW WCMOMb30BaHWM B FEHHON
Tepanun?

Kakne HeBMpyCHble cUCTEMbI MOMyT ObITb MCMOMb30BaHbl Ofs1 AOCTaBKM FEHOB B KITETKM
yeroBeka npuv reHHon Tepanmm? KakoBbl nx NpeMMyLLecTBa U HE4OCTaTKM MO CPABHEHUIO C BUPYCHBIMU
cuctemamm?

KakoB npuHUMN [EeNCTBMA NEKapCTBEHHbIX CPEACTB Ha OCHOBE ONUIOHyKneotuaos? [Ons
nieyeHns Kaknx 3aboneBaHuin YernoBeka OHM MCNONb3YTCA?

Oxapaktepusyiite COBpEMEHHOE COCTOSIHUE UCCneoBaHui B o6nacTu reHHon Tepanuu.

KakoBbl OCHOBHbIE MPOBNeMbl, «cAoepKuBatoLne» Nporpecc B 06nacTu reHHon Tepanun? Kak mx
nbiTalTCA pewartb?

[ante onpeneneHne TepmuHa «benkoBas UHXEHepPUs».

KakoBbl Hay4HO-NpakTnyeckme 3agayn 6enkoBon NHXeHepUmn?

Kakvne meTtoguuyeckue noaxogbl MCMONb3YHT ANA co3gaHust 6enkoB C HOBbIMW CBOWCTBaMu?
Kakune cBorctBa 6erikoB MOXHO U3MEHATL?

Onuwurte nocnefoBaTenbHOCTb  3TaNoOB  peanu3aumvM  ONUIoHYKNeoTuA-HanpaBeHHOro
MyTareHesa.

Oxapaktepusyite cyTb MeToga daroBoro gucnnes. [Ons peleHnss Kakux 3agady MOXHO
ncnonb3oBaTb MeToA haroBoro Aucnres B 6ENKOBON UHXeHEPUN?

OxapaktepusyiTe HanpaBfeHUs MpPaKTUYECKOro MCMONb30BaHWUS  OOCTVXKEHUN 6enkoBon
NHXeHepuu.

Kakve wmeguuuHckMe npenapatbl Afs  KIMHUYECKOTO MPUMEHeHMs ObinM  co3fdaHbl C
NCMNomnb30BaHNEM MeTodoB 6enkoBOM WHxXeHepun? [Onsi nedveHnss Kakmx 3aboneBaHuid  OHM
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npegHasHayeHb!?
KakoBbl COBpeMEHHbIe NepcrneKkTUBHbIE HanpaBrneHnss 6enKoBOW WHXEHEPUWN, CBS3aHHbIE C KX
OrMoMeaANLMHCKUM NPUMEHEHEM?

Bonpochl k pasgeny «OCHOBbI KIeTOYHON MHXEHepun»

Kakune y4eHble BHECNN BKMNaa B pa3BUTUE KITETOYHOW BMOTEXHONOMMMN pacTeHnin?

[aiite onpegeneHne TEPMUHOB «KyNbTypa KMETOK», «KarnmyCHble TKaHWy.

OxapakTepusyite TEXHOMOrMIO MNOMyYEeHUs KanmnycHbIX TKaHeW pacteHuin? Kakue ycnosus
HeobOXxoauMbl A4S 3Toro?

YTto npeacrtaenstoT cobon UToropmMoHbl? KakoBbl MexaHn3Mbl AeNCTBUS (PUTOTOPMOHOB Ha KIeTKM-
MULLEHN?

KakoBa ponb hMTOropmMoHOB B NpoLieccax kanmnycoreHesa?

KakoBbl coBpeMeHHbIe NpeACcTaBneHns 0 MexaHu3amax KannycoreHesa?

KakoBbl OCHOBHbIE OTIINYUSA KanyCHbIX KNETOK OT HOpMarnbHbIX?

C kakom Lenbto ocyLLecTBRAOT CyOKynbTUBMPOBaHME (MaccupoBaHue)?

Oxapaktepusyite TEXHOOMIO NOMYyYEHUS U KyNbTUBUPOBAHMS CYCMNEH3MOHHbLIX KYIbTYp PacTeHWN.
KakoBbl HanpaBneHns NpakTU4eCKOro UCMofb30BaHNUs KNETOYHbLIX CYCMeH3UNA?

Oxapaktepusyiite TEXHOSMOMMI0 MOMNyYeHUsT U KyNbTUBMPOBAHWSI MPOTOMNAcTOB acTeHuid. KakoBbl
HarnpaBfeHUs NPaKTU4eCKOro UCMosb30BaHKs NPOTONNacToB?

[ante onpeneneHne TepMuHa «comaTtndeckas rmépuagnsaums».

OxapakTepusyite TEXHOMOIMI0 NONyYeHNUs COMaTUYECKUX MOpPUOoB pacTeHui.

KakoBbl nepcnekTMBbl coMaTnyeckon rmbpuamsaumm opraHu3moB?

YTO NOHUMAIOT NOA TEPMUHOM «BTOPUYHASA AnddepeHUnpoBKka» KannyCcHbIX TKaHen?

OnuwmnTe coBpeMEHHbIE NPEACTaBNEeHNs 0 MexaHn3Max MopdoreHesa B pacTeHUsIX U MexaHu3max
BTOPUYHOM AU PEepEeHLIMPOBKUN KanyCHbIX KNETOK.

B uyem 3aknoyaloTcs npevMMyLlecTBa MOMyYEeHUs BTOPUYHbLIX MeTabonmMToB C MOMOLLBI KyrbTyp
KNeToK pacTeHnn?

OnuwmnTe TEXHOMNOIMIO NOMYYEHUSS BTOPUYHBLIX METabONMTOB C MOMOLLBbIO CYCMEH3MOHHbIX KynbTyp
pacTeHuN.

KakoBbl NyTv NOBbILWEHUS BbIXOA4a LeneBoro Metabonmra ¢ NOMOLLbIO CYCMEH3NOHHbBIX KynbTyp?
MpuBeguTte npumepbl BUOMEOULIMHCKUX NpenapaTtoB, MOMYYEHHbIX C MOMOLLbID MeToda KynbTypbl
KNEeTOK U TKaHEN pacTEeHWUN.

KakoBbl npermMyLLecTBa NCMOMb30BaHWS KyNbTyp KNETOK pacTEHUA AN NonyvYeHnss peKOMOMHAHTHbIX
oenkoB? Kakvme pekoMOMHaHTHble ©Oenku MOryT ObiTb MOMYYeHbl C MOMOLLbI KYrbTyp KNeToK
pacTeHnn?

Kakne meTtoabl UCnonb3ytoT AN reHeTU4eckon TpaHcopmauum pacTUTenbHbIX KeTok? [anTte mx
XapaKTepUCTUKY.

KakoBbl NyTM MOBbIWEHMS BbIXO4a PEKOMOWHAHTHbIX OGEenkoB C MOMOLLBI  FeHeTUYeCcKon
TpaHchopMaLmn pacTUTENbHbBIX KIeTOK?

Kakne pactuTenbHble 06BbEKTBI UCMOMBb3YIOTCA B Ka4eCTBE NPoAyLIEHTOB PEKOMONHAHTHBLIX 6enkoB?
Uto npenctaBnseT cobor KnoHanbHOE MUKPOPa3MHOXEHNe pacTeHuin? KakoBbl ero npenmyllecTsa
MO CPaBHEHUIO C TPAAMLMNOHHBIMW CMOCOBaMN pasMHOXEHUSA PacTeHNIA?

OnuwmnTe TEXHONOMMIO KIOHANBHOIO MUKPOPA3MHOXEHUSA PacTEHUIA.

KakoBa ponb KynbTyp KNeToK, TKaHEN U MPOTOMMAacTOB B CENEKLMN PaCTEHNA?

OnuwmnTe TEXHOMOIMKD  KPUOCOXPAHEHUSA  KynbTyp KIETOK pacTeHun. KakoBo  3HadeHue
KpMoCOXpaHeHUs B KNeTo4Hon GrotexHonorum n gpyrux obnactsix éuonornm?

OnuwmnTe TEXHONOTMIO NOMYYEHNUS KNETOYHbIX KYIbTYp XUBOTHbIX.

B yem 3aknoyalTca pasnuuna mexagy nepBuYHbIMU, NEPEBMBAEMbIMU U AUMITOUOHBIMU KyNbTypamu
KneTok?

OxapaktepusyiTe TUMbl KyNbTUBUPOBAHMWS KITETOK XXMBOTHBbIX.

OnuwurTe HanpaBneH1s UCMONb30BaHWS KyrbTyp KIETOK N TKAHEN KUBOTHbIX.

Kakne nmmyHobrnoTexHonormyeckme npenapatbl NOAy4aoT C MOMOLLbIO XKUBOTHBIX KNETOK?

OnuwmnTe TEXHONOMMIO NOMYYEHNST MOHOKITOHAMbHbBIX @HTUTEN C MOMOLLBI0 MMOpMaoM.
OxapaktepusyiTe HanpaBreHNsi NPaKTUYECKOro MPUMEHEHNS MOHOKITOHANbHbIX aHTUTE.

YTo npencTtaensoT cobor BakuuHbl? Kakme KOMNOHEHTbI BXOOAT B COCTaB BaKUMH?

Kakne Tvnbl BaKLMH MCNONb3YIOTCA B MEQULINHE?

OnuwmnTe 06LLYyI0 CXemy NOMNy4YeHUs1 BaKLUH C MOMOLLIbIO KIETOYHBIX KyNbTyp.

[aiite onpeneneHne TepMmMHa «CTBOMNOBLIE KIETKMy. KakoBbl OCHOBHbIE CBOWMCTBA U TUMbl CTBOMOBbIX
KneTok?

[alite cpaBHUTENbHYIO XapakTEPUCTUNKY CTBOSIOBbIX KITETOK PaCTEHWUI U XKUBOTHbIX.

KakoBbl HanpaBneHns NPakTU4ECKOro UCMONb30BaHNS CTBOSOBbIX KIETOK XXUBOTHbIX ?



41. Kakoe 3HayeHue KynbTypbl KMNeTOK W, B 4aCTHOCTM, CTBOMOBbIX, WMET ANd pasBuTUA
drapMaKonorn4yeckmx UccrieqoBaHnin?

42. Yto noHumaloT nofg TepMUHaMWu «ABYMEPHbIE KMETOYHbIE KyMNbTypbl», «TPEXMEpPHble KreToYHble
KynbTypbi»?

43. TMouemy ucnonb3oBaHue TpexMepHbIX (3D) KynbTyp saBnseTca 6onee NepcnekTMBHBIM MO CPaBHEHWIO
C ABYMepHbIMU KynbTypamu (2D)?

44. Kak nony4aloT TpexMepHbIe KynbTypbl KIETOK?

45. OnuwmnTe TEXHOMNOrUK NonyyYyeHus n GoMeanLMHCKOEe NMPUMEHEHNe CTBOSOBbLIX KMNEeTOK rorfloBHOMO
Moa3ra.

46. Kakvne nogxogbl M TEXHOMOMMU UCMONb3YIOT AN MOAENMPOBAHMS HULL CTBOMOBbIX KNETOK?

47. Yto nNOHMMalT nNoA4 TEepMUMHOM  «MUKpodnouaHble TexHomormm»? C  kakoh Lenbi  OHU
ncnone3yTesa?

48. YTO MOHMMAIOT NOA TEPMMHOM «TepaneBTUYecKoe KIoHMpoBaHue»? KakoBbl OCHOBHblE 3Tarbl
TepaneBTU4ECKOro KNOHMPOBaHUS?

Bonpochol k pasgeny «OCHOBbI 6MOUHXeHepUumn»

1. MpuHumn metoga MUP. Tunbl. YCnoBus 1 KOMMNOHEHTLI peakuum

2. Bubnunoteka OHK. MpuHLUMN opraHusauum, noaxoabl K CO34aHuto

3. MupocekseHnpoBaHne

4, MpuHuMn meToaa cekBeHnpoBaHus. CekBeHupoBaHue no Makcamy-I'mnbepty un no CeHrepy

5. PasHoBugHocTu MNLP. KonnyecteeHHble meToabl: MUP-PB, rmbpunansauns

6. PasButne metona cekBeHnpoBaHusi. CoBpeMEHHOE COCTOSAHME

7. MeTtoga anektpodopesa. NpuHuMn, pasHOBMAHOCTU

8. O6wwme NpuHUMNbI CO30aHNS reHEeTUYECKN-MOAMNMPULMPOBaHHBLIX OPraHU3MOB

9. EST n STS 6ubnunotekn

10. OCHOBHbIE NPUHLMMbLI CO34aHUSA HOKayTOB

11. TpaHcreHbl

12. OCHOBHbIE NPUHLMMbLI CO3A4aHUSA HOKOAyHOB

13. PHK-nHTepdepeHums kak MeToa co3gaHnsa HoOKOayHOB

14. MpuBHeceHne vyxepoaHon HK nocpeacTBOM BEKTOPHLIX CUCTEM

15. Vicnonb3oBaHe MMKPOYMNOB Npu MOEHTUMUKALUN FreHeTUYECKN-MOANNLNPOBAHHBIX OPraHN3MOB
16. OcHoBHbIEe NOAXOAbI B MOEHTUMUKALNM reHETUYECKN-MOANDULMPOBAHHBIX OPraHU3MOB

17. MpumeHeHne metoga MNLUP ons noeHTudunkaumm reHeTM4eckn-moanuLmnMpoBaHHbIX OpraHM3MoB
18. Broxnmmnyeckme metoabl aHanmaa reHeTM4eCckU-MoandULNPOBaHHBIX OPraHN3MOB

19. Vicnonb3oBaHne MONeKynspHO-reHeTUYEeCKNX METOAOB aHanu3a reHeTU4eckn MoanLuMpoBaHHbIX
opraHu3moB

20. KonunyecTBeHHas oueHKa cogepXaHnsi TpaHCreHoB

KOHTPOIIbHbLIE PABOTbI

BapuaHT Ne 1

3apgaHue 1. BoibpaTb npaBUNbHLIN OTBET UK OTBEThLI.

1.

4,

5.

CywHocTb noboro BMOTEXHONOMMYECKOro npoLecca onpegensieTcs: a) cneundmrKkon KNeTkN-NpogyLeHTa;
0) cneundukon nuTaTenbHOM Ccpeabl ONA  KNEeTKU-MpoayLeHTa; B) OCOOEHHOCTSIMUM  KOHCTPYKUMM
BuropeakTopa; r) o0co6eHHOCTAMM BbIAENEHUSA N OYMCTKM LENEBOro Npoaykra.

Mo nuTatenbHbIM CBOMCTBaM K Genkam cou 1M MmsAca npubnvkatotcsa: a) 6enku Bogopocnen; 6) denku
apoxoken; B) 6enkn 6akrepuit; r) 6enkM MUKpPOCKONMYECKMX rpuboB.

K cdbaktopam, BAvsilOWMM Ha BUOCUHTE3 (PEPMEHTOB, OTHOCATCS: @) reHeTUYeckasi NpMpoAa NpoayLeHTa;
0) Hanuune B cpeae MHAYKTOPa; B) MCNONb30BaHNE OMOKMPOBAHHbLIX MYTaHTOB; ) HANU4YMe B NMTaTeNbHON
cpefe KoHOULMOHMpYoLWero cdakTopa.

K dusanyeckum meTogam ummobunmnsauum OTHOCAT: a) rnyTapanbgerngHeln metog; ©) BkMYeHue B
MWKpOKancynbl; B) METOA, SNEKTPOOCAXAEHNS; ) BKMIOYEHME B BONOKHA.

[ns nonyyeHust n oTAENEHUS U30NMPOBAHHbIX MPOTOMNNACTOB UCMOMb3YIOT METOAbI: @) TKaHWU-HAHbKK; 6)
dhepMeHTaTMBHbIN; B) UNbTpaLnm; r) LEHTPUYrMpoBaHns; 4) coMmaTu4eckon rubépuamsanmm.

3agaHue 2. OueHnTe, BEpPHO N cyxaeHue. cnpaBbTe OWMOKN B HeBEPHbIX CYXOAEHUAX.

1.

2.

OcHOBHLIM KpuTepmeM Ans nogbopa Guonornyeckoro obbekta B MUKPOOHOM GMOTEXHOMOrMK SIBNSieTCs
CNOCOBHOCTb CUHTE3NPOBATL LIENEBON NPOAYKT.

Comatunyeckas rmopuansaumns — oamH 13 LeHTpanbHbIX METOAOB FEHETUYECKON UHXEHEPUM.

J1akTO3HbIN ONEPOH — NPUMEpP penpeccMbenbHOro onepoxa.



4. HyXHbI reH B reHeTUYEeCKON UHXEHepun npu BOCCO3L4aHMU €ro Ha OCHOBE W30NMPOBaHHOW MaTpUYHON
PHK nonyyatoT npu nomowm oepmeHta OHK-3asucumon AHK-nonumepassbl.

5. To

pa3Mepy W LEeNeBOMYy HasHauyeHWo GuopeakTopbl NoApasgensalT Ha nabopaTopHble, MUMOTHbIE U

NPOMBbILUITEHHbIE.

3apaHue 3. OTBeTbTe Ha BONPOCHI MUCbMEHHO.
1. Yto Takoe aHOOHYKNEeasbl PECTPUKLUM U NOYEMY OHW BaXkHbl OS1S1 TEXHONOMMW PEKOMOUHAHTHBIX MOMEKY
OHK?

2. KakoBa TexHonornyeckas cxema rnony4yeHust oepMeHTHOro npenapara?

3apaHue 1.
1.

2.

5.

3anaHue 2.

3anaHue 3.
1.

2.

3apaHue 1.
1.

3apaHue 2.

1.

2.

BapuaHT Ne 2
BbiGpaTb NnpaBUSIbHLIA OTBET UK OTBETDI.
ButammH B2 cuHTE3WpyeTcs apoxokamu B: @) NaTeHTHyto a3y pocta; 6) npodasy; B)
3KCMOHeHLManbHyo dpasy pocTa; r) ctaumMoHapHyto dasy pocTa.
HapyweHue «koHdopmaumn umMmMobunm3oBaHHOro depMeHTa MpoUCXOAMT B pesynbrate: a)
3aKpenneHns (YXecTo4deHus1) HaTUBHOW KoHdpopmaumn pepmeHTa npu ero nocagke Ha HocuTenb; 6)
peanusaunm aPeKToB pacnpeaeneHns peareHToB B CUCTEME; B) XMMUYECKON MOANMMKALMN BaXKHbIX
ONSl  COXpaHEeHUst CTPYKTYPbl W MNPOSIBNEHMSA aKTUBHOCTU (PYHKUMOHAnNbHbIX rpynn  6enka; r)
BO3HMKHOBEHUS HecneumMpu4eckMx B3auMOOENCTBUA Mexay ¢EepMeHTOM W HocuTenem; na)
A Py3NOHHBIX OrpaHNYEHUIN B aKkTe KaTanuaa.
K meTogam perynupoBaHUs HENPEpbIBHOTO  KyfbTUBMPOBAHWS  OTHOCAT: a) Auvanus; 6)
MUWKPOCKOMUYECKUA KOHTPOrMb; B) TypOMOOCTaTHbLIN PEXUM; I) KPUOKOHCEpBaUUS; ) XEeMOCTaTHbIN
PEXUM.
BpemeHeM reHepaumn KynbTypbl NpoOAYyLIEHTa HasblBalT: @) Bpemsl, Heobxoaumoe Ansi yABOEHUS
Buomacchl; 6) nNpomexyTok BpemeHM OT nar-pasbl 40 Havana asbl 3aMefrnieHus pocTa; B)
NPOMEXYTOK BPEMEHW, 3a KOTOPLIN ONpederieHHbIn 0ObeM nuTaTenbHOM Ccpedbl MOCTynaeT B
depmeHTep.
BonbWMHCTBO PUTOrOPMOHOB nNpeacTaBnser coboun: a) NPoU3BOAHbLIE OPraHMYeckux KucnoT; ©)
rnobynsapHble 6enkn; B) BATAMUHbI; T) IMMKOMPOTENHBI.
OueHuTe, BEpHO nu cyxxaeHue. UcnpaBbTe OLUMOKKN B HEBEPHbIX CYXAEHUAX.
1. [ns npov3BOACTBa aMWHOKUCIOT MCNOMb3YIOT ayKCOTPOHbBIE MYTaHThI.
2. B pesynbtate mMyTaumm B reHe-perynstope wuHayunbenbHble dEepMeHTbl MOryT CcTaTb
KOHCTUTYTUBHbIMM.
3. PaboTtbl B obnactu KNeTo4yHOM MWHXEHepun nodpasyMeBalOT CO34aHMe M MCMONb3oBaHME
pekoMbuHaHTHbIX JHK.
4. Haubonee nepcnekTMBHbIMU SABASIOTCA Nepnogmdeckme buoTexHonormyeckmne npoLeccsl.
5. 3KkcnnaHT — 370 TKaHb, BO3HMKLLASA MPU HEOPraHM30BaHHOWM Nponundepauun KNneTok pacTeHus.
OTBeTbTE Ha BONPOCHI MUCbMEHHO.
C kakon uenbio pecTpuumnpoBaHHyto nnasmugHyto [OHK nepen nurupoBaHuem obpabatbiBatoT
Lweno4vHon docarason?
[arite cpaBHUTENBHYIO XapakTEPUCTUKY METO40B MMMOBUnNu3aumm pepmMeHToB.

BapuaHT Ne 3
BbibpaTb NnpaBUNbHbLIA OTBET UNU OTBETLI.
Mo pasvepy M LuLeneBOMy Ha3Ha4yeHuio OuopeakTopbl MOryT ObiTb: a) Ans MOBEPXHOCTHOrO
KynbTMBMPOBaHWs; ©) Ana aHaspobHbIX NpoLEeccoB; B) AN Me30(UibHbIX OPraHM3MoB; I) OMbITHO-
NPOMBbILUNEHHBLIMW; A) AN TBEpA0da3HbIX NPOLLECCOB.
Ons nonyyeHusi GenkoB nyTeM MMWKPOBMOMOrMYECKOro CUHTE3a WCMOMb3YHT: a) MOBEPXHOCTHOE
KyNbTMBMPOBaHWE; 6) aacopOLMOHHBIN MeToq; B) BKITKOYEHWNE B Fenu; ) MeTod rmbpuansaumm.
B kayecTBe HocuTenemn ns UMMobunmusauum NPUMEHSIOT: a) yrnesoabl; 6) NMNuabl; B) HYKIENHOBbIE
KUCMOTbI; T) MOHMTBI; ) OKCUAbl METANIOB; €) BOAY; X) conomy; 3) 6enku.
B kayecTBe MHOYKTOpPOB OOpa3oBaHWsi kamnslyca MOryT BbICTynaTtb: a) rmubbepenuvHbl; 6) aTuneH; B)
AYKCUHBI; I) LLMTOKUHWHBI; ) nonvcaxapuabl; €) cteponasbl.
CyCneH3MoHHYI0 KyfbTypy WCNOMb3ylT ANs: a) nofydveHust kannyca; 6) nonydeHust BTOPUYHbIX
MeTabonnUToB; B) MHOYKUUM KNETOYHbIX OEMNEHWUIA; T) NOfyvYeHUs OTAENbHbIX KNEeToK; A) nonyyYeHus
3KcnnaHTa; €) buoTpaHcopmaummn BELLECTB.
OueHuTe, BepHO Nu cyxaeHue. UcnpaBbTe OLNOKM B HeBEePHbIX CY)KAEHUAX.

Ons nepemMelinBaHna XMBOTHbLIX KITETOK B 6V|opeaKTope MCNoJb3ykT annapatbl C NHEBMAaTU4ECKUM
nepemMelinBaHneM.
Butamun C nony4arT OMOTEXHONOTMYECKMM METOAOM.



3. OfuH M3 MeXaHM3MOB PErynsauumM 3KCNpPeccum reHoB B GakTepuanbHONM KneTke OCHOBaH Ha perynsauum
cBasbiBaHUA PHK-nonumepasbl ¢ npoMoTopoM.

4. CneumanbHo noaobpaHHbIN OuroueHo3 MUKPOOPraHM3MoB (uenntonosopasnaratoLwue,
aMMoHucmumpyoLwme, yrnesogcbpaxumatrowme, cynbuUTBOCCTaHaBNMBatOLWMe, MeTaHobpasytoLmne
DakTepumn), OCyLLEeCTBMASIOWNX TepModubHOE METaHOBOe OpOXeHWe, UCMOMb3YHT ANS MoNyyYeHus
pnbodnasuHa.

5. maBHOe HanpaBrneHue MoNy4YyeHuUs1 HOBbIX aHTUOMOTUKOB COCTOUT B XUMWYECKOW TpaHcdopmaumm
NPUPOAHbLIX MOMEKYN AN CO34aHUS NONYCUHTETUYECKNX aHTUONOTUKOB.

3apaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1.

2.

MoueMy nnasmMugHbIA BEKTOP C MakCMMaribHO CUSIbHbIM MPOMOTOPOM HE Bcerfa SIBNAeTCH Haumnyymnm
3KCMNpPEeCCUPYHOLLMM BEKTOPOM?

C kakon uenbto B GroTexHomnormm ncnonb3ytoT MytareHe3? Kakume mMyTaHTbl Ha3blBalOT PErynsTOpHbLIMU U
ayKCOTPOHbIMN?

BapuaHT Ne 4

3apaHue 1. BbiGpaTb NnpaBUNbHbIN OTBET MU OTBETHI.

1.

B kayectBe nuTaTenbHbIX CyOCTPaTOB MNpU KyNbTUBMPOBAHMM KOPMOBbLIX OPOXOKEN MCNONb3YOT: a)
rMaponu3aTthl pacTUTENBHOMO Chipbsl; 6) MOMOYHYHO CbIBOPOTKY; B) NPUPOLHbLIV ras; r) HU3Wue cnvpTbl; 4)
cornomy.

MMMOBMNN30BaHHYIO aMmHoaumnasy WUCnonb3ylT AN NofyvYeHus: a) MeAUMUMHCKMX npenapaTtos; 6)
rNIOKO30-PPYKTO3HBIX CUPOMOB; B) aMUHOKUCIIOT; ) A6M0YHON KMCNOThI; A) 6e3nakTo3HOro Moroka.

Ona xumuyeckon nmmobunusauum GepmMeHTOB NPUMEHSIOT: a) BUTaMuHbl; 6) BpomuwmaH; B) rnyTapoBbIi
anbgerng; r) aykCuHbl; 4) NMNoCoMbl; €) MUKPOSNEMEHTHI.

[na nopeHTumkaummn cnmBLUMXCA NPOTONMACTOB UCMONb3YOT: a) MeToq, KopMsiLero crnos; 6) nnasmonus;
B) OM3NONOIMYECKYHO KOMMNIIEMEHTALMIO; ) TUMN NAacTua; 4) OpraHoreHes.

KannycHble KNeTkn OTNUYalTCs OT HOpMasibHbIX: a) ASIMTENbHOCTbI0 MUTOTMYECKOro uukna; ©)
pasmepamu; B) COCTaBOM KITETOUHbLIX OEMKOB; ') reHETUYECKON reTEPOreHHOCTbIO.

3agaHue 2. OueHuTe, BEepHO Nu cyxxaeHue. McnpaBbTe OWUIMOKN B HEBEPHbIX CYXAEHUAX.

1.
2.
3.
4.

5.

[Ona nonyyeHus aHTUOUOTMKOB MCMONb3YKT OMOKMPOBAHHLIE MYTaHTbl, Y KOTOPbIX OnoKMpoBaHO
onpeeneHHoe 3BEHO B LiENW peakumin, BeayLmnx K CUHTe3y aHTMOnoTuHKa.

[na nonyyeHns kopmoBoro 6enka ncnonb3yT Apoxekn Eremothecium ashbyii.

Bakrepun poga Corynebacterium ncnonb3yoT Ang NPOMbILLAIEHHOrO NOSTyYEHUs NN3MHA.

Hanbonee cnoxHon ctagnen OMOTEXHOMOrMYECKOro NpoOu3BOACTBA SBMSETCA BblOeNeHMe U o4ucTka
LieneBoro nNpoaykTa.

[na Henpsimoro otbopa MyTaHTOB UCMOMb3YOT METOA OTNeYaTKoOB (Pensuk).

3agaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1.

2.

WHorga cTpaTernsi cuHtesa Oenka-MULLEHM BKMOYAET MoslydyeHue 3Toro Gernka B COCTaBe XUMEPHOro
npogykTa. B yem npeumyuiecTBo Takoro noaxoga? Kak co3gatoT XMMepHbIi 6enok?
Kakon obpaboTke noaBepraroT KIETOYHYHO CYCMEH3MI0 MO 3aBEPLLEHUN npoLiecca hepmeHTauumn?

BapuaHT Ne 5

3apgaHue 1. BoibpaTb npaBUNbHLIN OTBET UK OTBETHI.

1. K wMukpoopraHvamam-npogyLeHTaMm MpeabsBrsioT OCHOBHble TexHorormdeckue TpeboBaHus: a)
BbICOKasi CKOPOCTb pocTa; 6) cnocobHOCTb K (POTOCMHTE3Y U XEMOCWHTE3Yy; B) YCTOMYMBOCTb K
3apaeHU0 MOCTOPOHHEN MWKPOMIOPON; ) CMOCOBHOCTL CUHTE3MPOBaTb LENEBOW NPOAYKT; A)
NCMNOMb30BaHNE AELEBbIX HEMULLEBBLIX CyOCTPATOB; €) ONUTENbHbIN XXU3HEHHBIN LK.

2. ®parMeHT TKaHW WM opraHa, UCMONb3yembl Afs MONydYeHUs MEePBUYHOrO Kamnyca, HasblBaloT: a)
COMaKIoH; 6) CyCneH3nMoHHas KynbTypa; B) SKCMMAHT; ) KIOH.

3. CaAsbiBaHME MONEKynbl hepMeHTa Ha MOBEPXHOCTM HOCUTENS npu agcopbumm ocyllecTBnseTcs 3a
CYeT: a) KOBareHTHbIX CBA3EW; 0) anekTpocTaTUYeCKUX B3aMMOLENCTBUN; B) BOOOPOAHLIX CBSA3EW; T)
MapodobHbIX B3aMMOOEeNCTBUI; ) MMUKO3NAHBIX CBA3ew; €) hocdoanapmpHbIX CBA3EN.

4. KannycHyto TkaHb UCMOMb3YIOT ANs: a) comaTudeckoro ambpuoreHesa; 6) MopdoreHesa; B) nonyyeHus
COMaKIOHarbHbIX BAPUAHTOB; ) KPMOCOXPAHEHWS; O) NONyYeHUs 3KCnaHTa.

5. TleH-mapkep HeobX0OMM B FEHETUYECKON MHXEHEPUU ONS: a) BKITOYEHUSA BEKTOPA B KMETKM XO3AUHA;
0) oTbopa konoHuir, obpasyembix KreTkamu, B KOTOPblE MPOHUK BEKTOP; B) ANA BKMYEHMS reHa-
MULLIEHN B BEKTOP; I) ANsi NOBbILLEHWS CTaOUIbHOCTM BEKTOPA.

3agaHue 2. OueHnTe, BEpPHO N cyxaeHue. cnpaBbTe OWMOKN B HeBEPHbIX CYXXAEHUAX.



1. CwncTema KOHTPONS U peryrimpoBkM OMOTEXHOMOrMYECKoro rnpouecca No3BonseT BHEAPWUTb MPUHLMNM
AndepeHUnpoBaHHbIX PEXMMOB B NPOU3BOACTBO.

2. Konnekums knoHoB kOHK, cuvHTeaupyembix in vitro Ha maTpuuax MPHK, npoucxogsawimx vus ogHown
TKaHW UNU KNeTo4HOW nonynaumu, - ato 6ubnuoteka kOHK.

3. BaxHeMwunm CBOWCTBOM KamnsyCHbIX KINETOK, MCMOMb3yeMblX B KIETOYHON BUOTeXHONorum, SBnsetcs
rOPMOHHE3aBUCUMOCTb.

4. «Jlunkne» KOHUbl — 3TO XMMMWYECKM CUMHTE3VMpOBaHHbIE OMWUIOHYKNEOTUAbl, NpeacTaBnsowmne cobom
CalTbl PECTPUKLMN U NX KOMOBUHaLMIO.

5. Metog OGuonorudeckon 6Gannuctukm adpdekTBeH Anst BHeApeHus dyxepogHon OHK B kneTku
KMLLEYHOW Nanouyku.

3apaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1.
2.

Kakne npeumyLLecTsa n HeJOCTaTKM UMEET MHTerpaums nrnasMmaHoro Bektopa B xosamnckyto JHK?
KakoBbl OCHOBHbIE NMyTW YBENMYEHUS BbIXOA4A LIeNeBoro Metabonuta B MMKpOOHON GMoTexHoONornm?

BapuaHT N2 6

3apaHue 1. BbiGpaTb NpaBUSIbHbLIN OTBET UMK OTBEThI.

1.

2.

AHTUONOTMKM CUHTE3MPYIOTCA BO BPEMS: @) NaTeHTHoW dasbl pocTa; 6) SKCNoHeHUMansHom gaskbl pocTa;
B) CTauMoHapHoM ¢hasbl pocTa; r) dpasbl OTMUPAHUA.

B kauecTBe KpUONPOTEKTOPOB MCMOMb3YIOT: @) ayKCWHbI; 6) xnopua kanbuusi; B) AUMETUNCYNbgOKCHUA; T)
rMULEPWH; 4) NONMBUHWUMOBLINA CNUPT.

MiMMoBnnnsoBaHHyto noundepasy UCnonb3yT Angd: a) Jo0aBneHus B KOPM CeNlbCKOXO3ANCTBEHHbIM
XMBOTHbIM; 6) NoNny4YeHns caxapoB 13 MOMIOYHON CbIBOPOTKY; B) ONpeaeneHns ypoBHS IMOKO3bl B KPOBW; T)
onpegeneHus ypoeHa AT® n HAJHz; o) nevyeHns 3aboneBaHuin Xenyao4HO-KULWEYHOro TpakTa.
CyCneH3NOHHYI0 KynbTypY BbipalLMBaOT C UCMONb30OBaHNEM METOAa: a) TKaHW-HAHbKK; ©) comaTnyeckomn
rmbpuamnsaumm; B) XeMOCTaTHOMO KynbTUBUPOBAHWS; 4) OpraHoreHesa.

Bektop Ha OCHOBe nnasmugbl nNpeanoyvTuTenbHen BekTopa Ha ocHoee dharoson [QHK Gnarogaps: a)
fonbwemy pasmepy; 6) MeHbLLEN TOKCUYHOCTU; B) BbICOKOW 4acTOTbl BKMIOYEHWS; ) OTCYTCTBUIO Nnsumca
KNeTKnN X035u1Ha.

3agaHue 2. OueHuTe, BEepHO Nu cyxxaeHue. cnpaBbTe OLUIMOKN B HEBEPHbLIX CYXAEHUAX.

1.

ar®N

BHEXPOMOCOMHBIN FEHETUYECKUI SFIEMEHT, CMOCOOHbIN K ANUTENBHOMY aBTOHOMHOMY CYLLECTBOBaHMUIO U
pennukauumu, - 3To nnasmuaa.

[na ckpuHMHra reHoMHoM GUBNNOTEKM UCMONb3YIT METOA, PU3NONOrMYECKON KOMMIIEMEHTALUN.
PecTpukTasHo-nurasHblii METOA UCMONb3YIOT AN NOMNYYEHUS BEKTOPHbLIX MOSEKYII.

MpoayueHTaMm KOPMOBOro 6enka SBNATCA OOQHOKINETOUHbIE 3EMEHbIE BOOOPOCIN.

[na neomddepeHUMpOoBKM 1 KanycoreHesa HeobXoaMMbl ayKCUHbI U LUTOKUHWUHBI.

3agaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1.

2.

Moyemy ONs NONMyYeHUss MHOMMX PEKOMOWMHAHTHBIX GEernkoB ny4ylle NPUMEHsITb 3yKapuoTMYeckne, a He
MPOKapUOTUYECKNE CUCTEMbI SKCMPEeccun?
Kak MOXHO MCMonb30BaTh KyNbTypy KIETOYHbIX CYCrNeH3nin?

BapuaHT Ne 7

3apgaHue 1. BoibpaTb npaBUNbHLIN OTBET UK OTBEThLI.

1.

4,

5.

AyKCOTPOPHbIE MYTaHTbI-NPOSYLEHTbl aMUHOKUCIOT UMEKT OCOBEHHOCTU: a) OTCyTCTBME CnocobHOCTU
CaMOCTOATENbHO CMHTE3MpoBaTb HeobXxoavMble AN pocTa N PasBUTUS aMUHOKUCAOTbI; 6) cnOCOBHOCTbL K
CBEPXCMHTE3y LEeNneBod aMUHOKWACMOTbI; B) MPOAYKUMA LEeneBoW aMWUHOKUCMOTbl OCYLLEeCTBNAeTCH B
CTauMoHapHyto dasy pocTa; ) NPOAYKLUMS LieneBo aMUHOKMCIIOThI OCyLLLeCTBNAEeTCS B nar-gasy pocra.
WpeanbHbiM HocuTENneM ANd MMMobunusaumm OepMeHTOB MEAMUMHCKOro HasHayeHus SBhsTCH: a)
NoHuTLI; 6) arap; B) MMMOCOMBbI; I) MOPUCTOE CTEKIO; 4) BOFIOKHA HUTPAT LEensionossbl.

CnocobHOCTb KMeTOK MNu TKaHeW BOCMPUHMMAaTb WHAyuMpylollee BO3AENCTBME U crneunduyeckn
pearvpoBaTb M3MEHEHVWEM pas3BUTMSA Ha3bIBalOT: @) KIOHANbHbIM MWUKPOpPa3MHOXeHueM; 6) KrneTouyHon
cernekumen; B) KOMMNETEHLMEN; ) COMaTUYECKON rMbpuansaumnen.

[ns nony4eHns BTOPUYHbIX MeTabonmnToB MCNOMb3YIOT: a) MeTo NnaTtupoBaHns; 6) MeTon TKaHU-HAHBKY;
B) CYCMEH3VOHHYIO KyrnbTypy; I) cOMaTnyeckue amopuounapl; ) arapusoBaHHyo NUTaTenbHyo cpeay.

B reHHO-UHXeHepHbIX NpoeKkTax MCMofb3ylT depMeHTbl: a) pecTpukTasbl; 6) AHK-nurasel; B) nuassbl; r)
amuHoaumnassl; 4) OHK-nonumepasbl; €) weno4vHyto docdatasy; x) kucnyro docdarasy.

3apgaHue 2. OueHnTe, BEpPHO N cyxaeHue. cnpaBbTe OLMOKN B HEBEPHBIX CY)XXAEHUSIX.



=

G AEN

YyacTtok monekynbl AHK, ¢ koTopbiM cBa3sbiBaeTcss PHK-nonumepasa, 4To conpoBoxgaeTcs uHuuuaumein
TPaHCKPUMNLIMN COOTBETCTBYIOLLUX FEHOB, - 3TO NPOMOTOP.

OHK-rmbpuamnsaumsa — ato ogMH U3 METOL0B NOSYYEHUST HYXXHOTO reHa.

BekTopbl Ans1 KNOHNPOBAHUS N AKCNPECCUU FEHOB CoAepXKaT O4MHaKOBbIE PEryNnATOPHbIE 3NEMEHTHI.
CBepxnpoayLeHTbl TM3nHa ObINKU NoyyYeHbl C MOMOLLBIO MEeTOA4a coMaTU4eckon rmbpmamsauun.
®OUTOropMOHbI AENCTBYIOT Ha pacTUTErbHbIE KNeTKM B KoHUeHTpauuax 102 — 107 monek/n.

3a.qa|-me 3. OTBeTbTE Ha BONPOCHI NMMCbMEHHO.

Moyemy Ti-nnasmuga nogxoauT AnS CO34aHUSA BEKTOpa-nepeHocymnka Yy>KepoaHOro reHa B XpOMOCOMHYIO
OHK pacTteHua?

Onuwunte nocrnepoBaTenbHOCTb 3TanoB MOMyYeHUs Kakoro-nubo rnekapcTBEHHOro BELLEeCTBa C MOMOLLBHO
METOA0B KNETOYHON UHXEHEPUUN.

BapuaHT N2 8

3apaHue 1. BbiGpaTb NpaBUNbHbIN OTBET UIN OTBEThI.

1.

2.

5.

OcHoBHble pasgenbl OMOTEXHOMNOrMKU: a) reHeTudeckas WHXeHepus; ©) KNeTouyHas WHXeHepusl; B)
MUKpPOOHasi BUOTEXHOMOIUS; I) MONEKYNSAPHas FTeHETUKA; 4) UMMYHODOUOTEXHOMOTUS; €) NPOTEeOMUKA.

Mpn ummobunusaumm hepMeHTOB U3MEHSAIOTCS UX KaTanuTudeckme CBOMCTBA BCreACTBUE: a) ahdheKkToB
pacnpefeneHvs peareHToB B cucteme; 6) MHOroTOYEYHOro Hecrneunguyeckoro cea3bliBaHNs oepMeHTa C
HocuTenem; B) orpaHuydeHus anddy3um NPOTOHOB; ) W3MeHeHust cTabunbHOCTM epmeHTa; A)
BO3HMKHOBEHMWS CTEPUYECKNX 3aTPyOHEHUA ANsi NPOHUKHOBEHNS CyOCTPaToB; €) 3HAaUUTENBHOIO CHIDKEHNS
BpeMEHN NonyuvHakTusauum epmMeHTOB.

[MepcnekTuBbl MCNONBb30BaHUSA U30NMPOBaHHbLIX MPOTOMNMACTOB CBA3aHbl C: @) BO3MOXHOCTbIO MOMyYeHus
comaTtuyecknx rmbpugos; 6) ux CnocoBHOCTBbIO MNOrMowWaTtb M3 cpedbl OpraHennbl; B) reHeTUYecKou
HeCTabuIbHOCTLIO; ) BO3MOXHOCTBIO NMOMYyYEeHUs U3 HUX Kanmnyca.

OCHOBHbIMK  CTaguAMK  BUOTEXHONOIMYECKOTrO MPOM3BOACTBA HABMAKTCA: a@) NOArOTOBKA Chipbs U
bnoobbekTa; 6) cTtepunmsauma nuTaTenbHbIX cpeq; B) HakonneHne Guomacchbl U obpasoBaHue LEeneBoro
NPOAYKTa; r) BblAeNeHne 1 o4nCTKa LieneBoro nNpoaykra; 4) nogaepXKaHme YUCTOW KynbTypbl NPOAYLEHTa;
€) nony4eHne ToBapHbIX OpPM NpoaykTa.

Hanbonee «ygobHOWM» rpynnon Ans XMMUYECKOW MMMOOMnM3aumm siBNsieTcs: a) MMuaasonbHas rpynna
rMcTuamvHa; 6) rmgpokcunbHasa rpynna TMpo3nHa; B) aMUHOIPYNna; r) TMoNbHas rpynna uyuctemHa.

3agaHue 2. OueHuTe, BEepHO Nu cyxxaeHue. cnpaBbTe OLUIMOKN B HEBEPHbLIX CYXAEHUAX.

1.

2.
3.

4,

5.

Omxkur — 91O npouecc obpasoBaHMs ABYXLEMNOYEYHbIX MOMEKYN W3 OAMHOYHbIX MOMMHYKNEOTUOHbIX
KOMMMEeMeHTapHbIX Lienen.

BuoTtexHonormyeckne Metoabl UCMONb3YOT AN nonyyYeHus ButammHoB A u C.

MocnenoBaTenbHOCTL OCHOBAHWA ANMHOM 6-8 HYKNeoTWOoB, PacnonoXeHHas nepen WHULUUPYIOLUM
kogoHom AYT n onpegenstoLlast 3HeKTUBHOCTb TPAHCAALNN, Ha3bIBAEeTCS NPOMOTOPOM.

MpoaykTbl CAWSIHUS HOpPMarnbHbLIX KNEeTOK C KheTkamMu, nporpamma pasBUTUMS KOTOPbIX MW3MEHeHa
BCIEACTBME 3M0KA4YEeCTBEHHOM TpaHCcdopMaL MK, Ha3biBaloT rmbpraomMamu.

[noe3oKkenHyKNeoTuaHbIn MeTod NPUMEHSIT Ansa cekseHnposaHua HK.

3agaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1.
2.

Kak ¢ noMOLLIbI0 METOL0B rEeHETUYECKOM MHXEHEPUN CO3aaTb pacTeHus], yCTonumBble K repouunay?
B uem 3akntovaeTcs CyTb OCHOBHbIX MEXAHWU3MOB PErYmsLMN SKCNIPECCUMMN FEHOB B MUKPOBHON KneTke?
BapuaHT Ne 9

3apgaHue 1. BoibpaTb npaBUNbHLIN OTBET UMK OTBEThLI.

1.

2.

3.

5.

HenpepbiBHOE (NPOTOYHOE) KyNbTUBMPOBAHUE WCMOMb3YeTCA AONA MOMyyYeHus: a) amMuHOKMChoT; 6)
aHTMOMOTKKOB; B) Bernka OQHOKIMETOYHbIX; I) PEPMEHTHbIX NpenapaTos; 4) BUTAMUHOB.

B kayectBe cwuBkM (cnerncepa) onsg MMMOOMnIM3auMM MOXET BbICTyNaTb: a) rnyTapoBbil anbgerng; 0)
anHnTpoandTopbeH3on; B) MeTuneHoucakpunamug; r) ubpouH; a) cunukarens; €) araposa.
O6sa3aTenbHbIMI YCNOBUSIMU AN OCYLLECTBINEHWs KannycoreHesa sBnsoTca: a) Temnepatypa 25 °C; 6)
Temnepatypa 18-20 °C; B) aspauus; r) HanuuvMe B NUTaTenbHOM cpede BUTAMWHOB; ) Hanuune B
nuTaTenbHOW cpefe MOMUSTUNEHITIKONS; €) OCBELLEHME JIHIOMWMHECLEHTHOW NaMmnon; X) TeMHOTa WIu
pacCesiHHbIN CBET.

Mpn ummobunusaumn epmeHTa Ha MOMMAHMOHHOM HOCUTENe HeobXOoouUMO y4YMTbIBaTb: @) BEMUYMHY
WMOHHOW cunbl pactBopa )epMeHTa; 6) BENUYMHY M303MEKTPUHECKON TOYKM (DEPMEHTA; B) BEMNUYUHY
KOHCTaHTbl Muxaanuca ans cBoboaHoro epmMeHTa; r) NOBEPXHOCTHbIV 3apsif, HOCUTENS.

[Ona nonyvyeHuss M30NMpPOBaHHbIX MPOTOMNMACTOB MCMONb3YHOT: a) MeTon Kopmswero cnosi; 6) merton
nnasmonuaa; B) MeToq KpMOCOXPaHEHUS; ) METO, CO3aaHus rmopuaom; a) hepMeHTaTMBHbIA MeToS,

3agaHue 2. OueHnTe, BEpPHO N cyxaeHue. McnpaBbTe OLIMOKM B HEBEPHbIX CY)XXAEHUSIX.

1. [ns co3gaHusa MHTErpmnpyrowiero BeKtopa ncnosnb3yrT niasMmuibl, He CrnocobHbIe K CaMOCTOSTENbHOM
penfinkauun B KneTkax Xxo3dnHa.



2. CrtebneBoi opraHoreHe3 OCYLLUECTBMSETCS B YCMNOBMAX MNpeBanupoBaHWA B MuTaTenbHOW cpede
KOHLIEHTpaLnn ayKCUHOB.
3. BtopuyHble MeTabonuTbl CMHTE3MPYIOTCA B Nar-cpady u aKCMoHeHUmanbHy0 dasbl pocTa KNeTovHOW
KyNbTypbl.
4. K moguduvkaumam nepuoamnyeckoro KynbTUBUPOBaHUA OTHOCAT KyNbTUBMPOBaHWE C MOAMUTKON U
KynbTUBMPOBaHME B peXxnme xemocTara.
5. OpgHOM u3 MpUYUH MOBLILLEHUSA CTabUNBHOCTM MMMODOWIM30BAHHLIX (PEpPMEHTOB MO CPaBHEHMIO CO
CBOOOOHBIMU ABMAETCS YXKeCToueHWe (3akpenneHne) HaTMBHOW KoHcpopmaummn doepmeHTa.
3apaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.
1. B Kakux cnyyasx reH «HyxgaeTcs» B 3aMeHe OfHOro NpoMoTopa Ha gpyron?
2. OxapakTepusyiTe nocnegoBaTenibHOCTb 3TarnoB NoMy4YeHs COMaTUYECKOro rmbpraa pacTeHW.

BapuanT N2 10
3apaHue 1. BbiGpaTb NpaBUSIbHbLIN OTBET UMK OTBEThI.

1. bonee 60 % npenapaToB aMWHOKMCIOT MOMy4alOT MNyTeM: a) rugponusa OenkoB pacTUTENbHOrO U
MUWKPOOHOro NPoOUCXoXaeHns; 6) MMKpOBUONOrMYeckoro CUHTE3a; B) XMMUYECKOro CUHTE3a.

2. VIMMoGuUnu3oBaHHble (EPMEHTbI UCMOMb3YITCA ANA  MNonydeHust: a) neHuumnnuHa; ©6) rnokoso-
(PPYKTO3HBIX CMPOMOB; B) acnaparMHOBOW KWCMOTbl; ) aMWHOKUCNOT;, A) KopMoBOro 6enka; e)
N30NMPOBaHHbIX NPOTOMNMACTOB.

3. [Mpn HenpepbIBHbIX BUOTEXHOMOMMYECKMX MpoLeccax BMOOOBEKT MOCTOSAHHO MoadepXUBaeTCcsA B: a) nar-
ase; 6) akcnoHeHuManbHoM ase; B) CTaLMoHapHOM dhase; r) hase yCKopeHus pocTa.

4. [Onsa KyNnbTUBUMPOBAHUS XMBOTHBIX KNETOK UCMONb3YIOT: a) PeakTopbl C MEXAHWYECKUM NepemMeLLnBaHNEM;
6) peakTopbl C LMPKYNALUMOHHBIM NEPEMELLMBAHNEM; B) PEAKTOPbl C MHEBMATUYECKUM NEPEMELLMBAHNEM;
r) peakTopbl 6€3 nepemeLLmBaHus.

5. ComaknoHanbHble BapuaHTbl — 3TO: @) pacTeHUs, MOMyYeHHble NyTeM rMbpuaM3aumMnm ComMaTU4EeCKMX
KneTok; 6) pacTeHus, pereHepupoBaBLUMNE U3 KyNbTUBUMPYEMBIX KIMETOK U HECYLLME KaKMe-nbo OTKIMOHEHNS
OT UCXOOHbIX POPM; B) BapuaHTbl KanyCHbIX TKAHEN, NOMyYeHHbIe MyTeM NepeHoca 1 KynbTUBUPOBAHMWS
Ha CBeXew nNuTaTenbHOM cpeae.

3agaHue 2. OueHuTe, BEpHO Nu cyxxaeHue. cnpaBbTe OLUMOKN B HEBEPHbIX CYXAEHUAX.

1. [Anga nony4veHus reHa n3 baktepmanbHON KNeTKM UCMonb3yloT MeTod 06paTHOM TPaHCKpUNLmK.

2. Monekynbl [OHK, cnocobHble akuentmpoBatb 4yxepogHyto [OHK u obGecneunBaTb ee pennuvkauuto,
Ha3bIBalOT JNINHKEPAMM.

3. Comartunyeckuii rmbpug — 310 pacTteHme, NonyvYeHHoe NyTeM rmépmansaumm comaTn4ecknx KneTok.

4. B pesynbTtaTe MMMobunuaaumMm epmeHTa Ha HOcUTENEe M3MEHSETCS 3aBUCMMOCTb €70 aKTMBHOCTM OT
BENUYMHbI pH.

5. Xumwnyeckas nmmobununsaumsi hepmeHTa BO3MOXHa 6e3 NpUMeHeEHNs1 HOCUTEnS.

3agaHue 3. OTBeTbTE Ha BONPOCHI MUCbMEHHO.

1. Y70 HasbiBalOT reHoMHOWN 6nbnunoTekon? Kakosbl aTanbl co3gaHUss reHOMHoM bubnnoTtekn?
2. Kak npoBoAsiT 0340pOBMEHNE NOCAA04YHOIO MaTepuara ¢ NOMOLLb METOA0B KNETOYHON UHXEHepUN?

Bonpocbl u 3agaHuA No 0CHOBaM GUONHXXeHepumn
BapuaHT Ne 1

1. BekTop, cnocobHbIN K pennukaumm n B 6akTepuarnbHON, U XKMBOTHOW KIeTKe -
. MocnepoBaTtenbHOCTL U3 6-8 HYKNEOoTUAOB, OTBeYalLwas 3a ceasbiBaHume PHK ¢ pubocomon -

N

. MocnepoBatensHocTb [HK, ¢ KOTOPON HAYMHAETCA CYMTbIBAHME MHOPMaLUK -
. Co3pganue B npobupke pekomoumHaHTHbIX JHK Ha3biBaeTcs
. ickyccTBEeHHbIE reHeTuYeckne CTpyKTypbl Ha3biBaOTCA
. ®epmeHT, oTBEYaloLL M 38 CUHTE3 KoMMNemeHTapHon uenu AHK —

7. OTan nonumepasHon LEMNHOW peakumm, Koraa obpasytoTcs 0gHOLENOYEYHbIM oparmMeHT,
CBSI3aHHbIN C NpanMepom -

8. HazoBute mnHumym 3 kputepus, HeobxoamMmble 4ns Co3qaHNsa NpanmMepoB Ans
nonnmMepasHon LEenHom peakuunu:

1.
2.

oo Ok~ W




BapuaHT Ne 2

Hwxe npuBegeHa nocnegoBaTtenbHOCTb HykneoTuaos AHK.
ACCACACTCACCGCACCACCGACCACTGCCTCCGTACGCGTCCCTCTGGCGGACAATCGGTCCTA
GTGCCGAGCTCGTTTTGTTTGGATCTTCTGTATATATATAATGGAGGCTTCTCCATGTCCTCGGAGC
AGCAAGGCTGTGCAGCAATGGAGAAGTATAACAGCAACACTCAATTTGCACCATTGAGAGAGACTC
CGTTTGCCCTCCGTGGTGCTCTTGGTAGTTCAAGCTCATATCTTGAGCAAGCCAGGGGCTACACAT
CTTCCCCTGTAGCAGCTCTGCGCCCAAAGATGTCTACACCTGGAAATCGACTCCTGCATACGAGCT
GCCCCCTGTCATCTGCTGTAGCGAACCGCCCGCTGTCGCCCCATCTTCCTCTGAAGAAGCCACAGT
TCAGCGCTACTTTCTCTATCTCGCACCGTATCTTCGGTGTCGCGCTGGGAGTTGCCATCATATCCGT
CCCCCTCGCCACCAAGTTCAGCCTGATGTTTGGCGTTTGAGAGCGATTTGCTGCATCTTATGAGGA
ACTGCATTTCCCCGTTCCTGTGACTGTTTCATCGTTCGTCTGGGTTACCTTGCAACACAACTTTAGG
TGCAGTTGGAATAACATCTTTGTCATGCTGACAGACTTCTGTAATACAGTAATAAGTAAAAC
TATAAAATATCAGTGCAAGGAGGTTTGCCCCA OnpeaenuTe no AaHHOM NocneaoBaTenlbHOCTU
Ha4ano n KoHew reHa, 3Hasi, 4To pasmep benka coctasnsaeT 169 amuMHOKMCNOT. Hangute TOYKy Havana
TpaHCKpMNUMnM gaHHoro rexHa. MNMoabepute K AaHHOM NOCNeaoBaTeNlbHOCTU NpanMepbl 49 NpoBeaeHNs
MUP Takmm o6pa3om, 4TOBbl Mbl CMOIIN 3TOT FEH UCMOMb30BaTh ANA TpaHCopMaunn, paccunTante
TemnepaTtypbl NaBneHNs JaHHbIX NPanMepos.

BapumanT Ne 3

Ha ocHoBaHuu HykneoTnaHou nocneposatensHoctn HK paspaboTtaHbl cneumdunyeckue
npanmepbl gna npoeegenus MNUP. Mpanvep 1: 5’-CAGTGCCCGGAGAGTTGCCCC-3’ Mpanmep 2: 5'-
CCGTACGCGTCACTCTGGCGC-3’ CocrtaBbTe cxemy npoeeneHus MNUP ¢ atumm npanmepamu, ykasas
napameTpbl KaXa4oro atana uykna peakumm (temnepaTypy 1 Bpems atana). Mi3BecTHO, 4TO onTumarnbsHou
Temnepartypon gnsa npucoeanHenns nparvmepa k AHK-matpuue sensetcs temnepartypa Ha 2 °C Huxe
Ta, a ckopocTb NnasneHus coctaenseT 1 HykneoTna B cekyHay. Kpome Toro, 3Has, 4To AnvHa npoaykra
peakuunmn 650 Hykn., a ckopocTb paboTtel Taq-AHK-nonnmepasbl 70 HykneoTugos/cek. OnpegenuTe,
Kakoe KOnM4yecTBO NpoayKTOB peakumu Bbl nonyuute, ecnv npoeegete 18 umknos npu 3deKTMBHOCTU
peakunn 72%.

OueHKa 3HaHUIN, YMEHMI N HABbIKOB, XapakTepuayloLwmnx aTanbl opMnpoBaHMst KOMNETEHLNIA B pamKax
N3yYeHUs QUCLMNIINHBI, OCYLLLECTBIISETCS B XOA4€e TEKyLLEN N NPOMEXYTOYHON aTTecTauuu.

Tekywaa atrectaums nNpoBoAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekyllen aTTectauum
obyyalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BoOpoHeXcKoro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaunsa npoBoanTcsa B popmax: YCTHOro onpoca (MHaMsnayarbHbIA Onpoc,
poHTanbHasa 6ecega, Aoknagpbl); MMCbMEHHbLIX paboT (KOHTPOSbHbIE PaboThl, TECTUPOBAHMS).

lMpomexyToyHas atTecTtaums NPoBOAUTCS B COOTBETCTBUM C [onoxeHneM O NpOMEXXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpammam BbicLiero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHblE MaTtepuarnbl MPOMEXYTOYHOM aTTecTtaummn BKNo4YalT B cebs
TeopeTnyeckne BOMPOCHI, NMO3BOMSAIOLWMNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HaHWNW. [Npy oueHuBaHWUK
NCNonb3yeTCcHa Ka4eCTBEHHas LWKana oueHoK. Kputepum oueHnBaHusa NnpyBeneHbl HUXE.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUIA (UMK LWKanbl U KpUTEPUM OLIEHNBaHUS)
,D,J'IFI OUeHMBaHuA pe3ynbTaToB 06y‘-IeHVIFI Ha 3a4yeTe WUCNOoNb3yrTCA creaywuine nokasatenu: BhageHune
TeopeTn4eCKMMmn ocHoBamMun AMCUUNIINHGI, CNocobHOCTb UNNICTPMUpoOBaTb OTBET NMpuMepamu, (baKTaMVI, OaHHbIMU
Hay4HbIX VICCﬂeﬂOBaHVIVI. ,D,I'IFI BbICTaBInNeHNA 3a4eTa H606XO,EI,VIMO BbINOJTHUTb na6opaToprle pa6OTbI.
,D,J'IFI oueHnBaHnA pe3ynbTaTtoB 06yquV|;| Ha 3a4eTe UCNOoJ1b3yeTCA — 3a4TeHO, He 3a4TeHO.
CooTHolleHne n0Ka3aTenel7|, Kputepues U1 WKalbl OUeHNBaHNA pe3ylibTaToB 06yquV|;|

YpoBeHb
KpuTtepun oueHMBaHNS KOMNETEHLNI cchopMmnpoBaHHOCTH LLikana oueHok
KOMMeTeHUumn




OOyuvatowmincsa BnageeT NOHATMNHBIM annapaTtom daHHOW obracTtu ba3zosnbll yposeHb 3aumeHro
Haykn (TEOpeTUYecKMMM OCHOBaMW OUCLUMMIIMHBLI), CNOcoOeH
UNNIOCTPUPOBaTL OTBET NpUMepamMu, haktamm, OaHHbIMU Hay4HbIX
nccriegoBaHuin. BeinonHeHne nabopaTopHbiX paborT.

OGyualoLmniica  [eMOHCTPUPYET OTPbIBOYHbIE, doparMeHTapHble - He 3aumeHo
3HaHWA No nporpaMMe AUCLUMMIMUHBI, OONycKaeT rpybble ownbku B
oTBeTE.

20.2. NMpomexyTo4yHaa aTrecTaums

MpomexyToyHas aTTecTaumss MO OUCUMMNMHE OCYLLEeCTBASETCA C MOMOLULI  Cnegyowmx

OL€HOYHbIX CpeacTs:
19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:
Bonpockl k 3a4eTy B 5 cemecTpe

Ne n/n MepeyeHb BONPOCOB
BuoTtexHonorus kak Hayka, ee 3agadn. ictopust bnotexHonorun. Cesisb OMOTEXHONOMKM C
OPYTMMN HayKaMu.
XapaKTepucTmka OCHOBHbIX HanpaBreHuin G1oTexHonornu.
O6Lwan xapakTepucTuka nNpoayLEHTOB, UCMonb3yeMblX B OuoTexHonormu. TpeboBaHus,
npeabsaBrsieMble K NpoayLeHTam.
OcobeHHOCTH perynsaumm metabonuama B MMKPOOHON KneTke.
MyTn noBbIWEHNs BbIXxoga LieneBoro Metabonnta npoayLeHTa.
MeToabl nog6opa NpoayLeHToB AN KyNbTMBMPOBaHUS. cnonb3oBaHne MHAYLMPOBAHHOMO
6. MyTareHesa, MeTOAO0B CEenekUUn, reHETUYECKON U KNETOYHOM UHXEeHepun Ansi NOArOTOBKM
BMoNorn4eckmx 06 HLEKTOB-NPOAYLEHTOB AN KyNbTUBUPOBAHUS.
OcHoBHblE CTagmMm BUOTEXHOMOrMYECKOro MPOM3BOACTBA, MX Xapaktepuctuka. Cbipbe u
nuTaTenbHble cpepbl ANns KyNbTUBMPOBaHNSA NPOAYLEHTOB.
8. MpyHUMNbI [ENCTBUSA N KOHCTPYKLMK BuopeakTopoB. Knaccudukaums GMopeakTopos.
XapaktepucTmka CUCTEM MepeMelnBaHns, alpauuu, TennoobmeHa, neHoraweHus,
CTEpPUNN3aLUn, KOHTPONSA N PErynmpoBkM BMOTEXHONMOrMYECKoro npouecca.
MacwTabnpoBaHne GMOTEXHONOrMYECKOro NPON3BOACTBA.
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10.

BuoTexHomnornyeckme npoueccbl M annapatbl  MepUOAMYECKOro  KyrbTMBUMPOBaHMS.
11. Moangvkauum nepuoguyeckoro  KynbTUMBUPOBaHWUsS. KuHeTuyeckme Mopgenu pocta
npoayueHTa B peaktope. Pasbl pasBUTUS NpoayLeHTa.

BuoTexHomnorndeckMe npoueccel M annapatbl  HEMPEPbLIBHOMO  KyNbTUBMPOBaHMSI.

12 XeMoCTaTHbIN U TypOraOoCTaTHbIN PEXUMbI HEMPEPLIBHOTO KYNbTUBUPOBAHUS.

13. OcobeHHOCTU KyNbTUBMPOBaAHUS MUKPOOHbLIX, PACTUTENBHbIX U XXMBOTHbIX KITETOK.

14. MeTogb! BbigeneHuns, O4NCTKN 1 Mogmdukaunm LieneBoro Npogykra.

15. OCHOBbI TEXHOJTOMMN MUKPOBMONOrMYecKoro Npon3BOACTBa KOPMOBOW Bromacchl.

16. OCHOBbI TEXHOMNOIMN NPOU3BOACTBa NEPBUYHBIX METAaBONNTOB HA NMPUMEPE aMMHOKMCIOT.

17. OCHOBbI TEXHOMNOIMN NPOU3BOACTBA NEPBUYHBIX METAabONNTOB HA NMPMMEpPEe BUTAMMHOB.

18. TexHonormsa NnponsBoAcTBa BTOPUYHBIX METAaboNnTOB HA NpMMepe aHTUONOTUKOB.

19. MICTOYHUKM hepMEHTOB 1 1X BblaeneHme.

20. OCHOBBI TEXHOMNOIMK NONyYeHUs1 (PEPMEHTHbIX MpenapaToB.
Mimmobnnunsauma oepMeHTOB — LieHTparnbHbI METOL, NHXXEHEPHOW 3H3MMONOrnn. YCrnoBus

21. «ycnewHon»  ummobunusaumm  depmeHToB. [lpeumywiectBa  MMMOBUNN30BaHHBIX
depMEHTOB.

22. Hocutenn ans nmmobunmnsaumm epmMeHTOoB.
XapakTepuctnka MeToAoB (uM3n4eckorn uMMmobunusaumm ¢epMeHToB: agcopbums Ha

23 HEPacCTBOPUMbIX HOCUTENSX, BKIOYEHME B Tenu, MCNONb30BaHUE MOMYNPOHULIAEMbIX
obonoyek (MembpaH), wucnonb3oBaHWe cucTem [AByxdasHoro Tuna. MeTtoagmyeckme
NpreMbl, JOCTOMHCTBA U HEAOCTATKM KaXKAOro U3 HUX.

24, XapaKkTepucTmka XUMUYECKUX METO40B MMMOOUn3aumnm depMeHTOB.
KuHeTuyeckne acnektbl KaTanmsa MWMMMOOWMM3OBaHHbIMU —depmeHTamu. IOddekTbl

25. pacnpefeneHns peareHToB B CUCTEME C UMMOOWNN30BaHHbIMKM (EpPMEHTaMK, yyeT
O PY3NOHHBIX 3aTPYAHEHUN.

6. BrivsHve mMmMobunusaumm Ha CTPYKTYPHO-DYHKLMOHANbHOE COCTOSIHME UM CTabWITbHOCTb

dEepPMEHTOB.
27. | icnonb3oBaHne MMMOOWUNM30BaHHbLIX (PEPMEHTOB B MPOMBILLIIEHHOCTM U aHANUTUYECKON




XUMUN.

HoBeble noaxoabl ANs UCNONb30BaHUS MMMOOUITM30BAHHbIX d)epMeHTOB B MeauuunHe.

28.
BuoceHcopbl.

29 OcobeHHOCT OuopeakTopoB [AMS MNPOLECCOB C MNPUMEHEHMEM WUMMOBUNU3OBaAHHbIX
depMEHTOB.

30. | KneTtoyHasa uHxeHepus pacteHuin. ictopus pasButmus Metofa KynbTyp KNeToK.

31. | OCHOBHbIE HanpaBreHWs UCMONb30BaHUS KyNbTyp KNETOK, TKAaHEN N MPOTONIacToB.
HeanddepeHunpoBKa 1 KannycoreHe3 — OCHOBa CO34aHUsI KNETOYHLIX KynbTyp. TexHuka

32. | BBEAEHMS B KyNbTYPY U KyNbTMBMPOBAHWE N30JTMPOBAHHbLIX TKaHeW pacteHun. MexaHnambl
KannycoreHesa.

33 ®PUTOropmMOHLI, MexaHu3Mbl KX Ouonornyeckoro ﬂeﬁCTPMﬂ. Ponb dwuToropmoHoB B
npoveccax nonyy4eHnst U UCNorb30BaHNS KaniyCHbIX TKaHEN.

34. | OcobeHHOCTU KannyCHbIX KNEeTOK.

35. | KynbTBMpoOBaHWe OTAENbHbIX KNETOK pacTeHUIA.

36. [MOBEPXHOCTHOE KyINbTUBUPOBAHUE KarnmyCHbIX KreTok. [NyOuHHOe KynbTMBMPOBaHWE
KanmnycHbIX KIeTOK.

37. | CyCcneH3NOHHbIE KyNbTypbl U UX NPUMEHEHNE.

38, MeToabl Nony4YeHnss N30NMpPOBaHHLIX NPOTOMMAcToB pacTeHun. Metoabl KynbTUBUMPOBaHMUS
NPOTONIACTOB PacTUTENbHbIX KIETOK.

39 MexaHu3Mbl  CNUSIHAST  M3ONIMPOBaHHLIX ~ MPOTOMMACTOB  PacTUTENbHbIX  KMNETOK.

" | ComaTnyeckas rmbpuamsaums pacTuTenbHbIX KNeToK.

40. | BO3MOXHOCTN coMaTMU4eCKOM rmépnamsanmnm KneTok.

41. | BtopuyHasa guddepeHunpoBKa KanmnycHbIX KNeTok.

42. | KnoHanbHoe MyKpopasMHoxeHne pacteHuin. O300poBneHne nocagodHoro matepuana.

43, KJ‘Ie;I'OHHaﬂ cenekums. MonyyeHne comaknoHarnbHbIX BapuMaHTOB pacTeHWi C 3adaHHbIMU
CBOVICTBaAMM.

44. | KpnocoxpaHeHue pacTeHUn.

45. | KynbTnBUpOBaHME XMBOTHbIX KNETOK.

46. | MNMony4yeHne MMMYHOBMOTEXHOTOTMYECKMX NPENapaToB C MOMOLLBbIO XKUBOTHBIX KMNETOK.

47. | T'mbpngomHble TexHonoruu. Nonyy4eHne n Mcnonb3oBaHNE MOHOKITOHANbHbIX aHTUTEN.

4g. | TlonyyeHne BakLyH C MOMOLLBIO KIETOUHbIX KYNbTYp 1 X MPUMEHEHNE.
CTBONOBLIE KMNETKN XUBOTHBIX: XapakTepUCTUKA, OTIIMYMSA OT CTBOSIOBbIX KIETOK pacTeHun,

49. | npumeHeHwe.

50. MpMeHeHne KNeTOYHbIX TEXHOOMMIN B dapMaKkonormyeckmx NccriedoBaHnsXx.

51 | ABYMEpHbIE 1 TPEXMEpHbIE KIETOUHbIE KyIbTypbI.

52. | KneTtoyHas uHxeHepus unBOTHbIX. [TpobremMbl 1 NepcnekTuBbl KMOHUPOBAHMWS XKUBOTHbIX.

53. | OcHOBHbIe 3Tanbl reHHO-NHXEHEPHbIX MPOEKTOB.

54. | ®epMeHTbl, NPUMEHAEMbIE B TEHETUHECKOW MHXEHEPUN.

55. | MeTogbl NONy4YeHWs reHoB.

56, BekTophbl, NpUMeHsieMble B FEHETUYECKON MHXEHepun, n TpeboBaHus, npeabsBnseMble K
HUM. KOHCTpynpoBaHve BEKTOPHbBIX MOMNEKYIT.

57. | MeTtogbl nony4eHnsi pekoMbuHaHTHbIX Monekyn OHK. Omxur n nurnpoeaHue.

58. | BBegeHue pekoMbnHaHTHbIX Monekyn OHK B kneTku peumnueHTa.

59 WaeHtudmkaums VI“OT60p KNEeTOYHbIX KIOHOB, COAEpXalnX PEKOMOWHAHTHbIE MOSEKyMbl
OHK v yyxxepoaHbIvi reH.

60. | ONTMMK3auUns SKCNPECCUN FTEHOB, KIMOHUPOBAHHbBIX B MPOKAPMOTUYECKNX CUCTEMAX.

61. | QykapnoTn4ecKne CUCTEMbI AKCMPECCUM.

62 KoHCTpyMpoBaHue LITaMMOB-MPOAYLIEHTOB YENIOBEYECKOrO MWHCYMMHA, COMaTOTPOMNuHA,

" | nHTEpdEPOHOB.

63. | [eHeTnyeckasa nHXeHepusa pacteHn. NonyvyeHne TpaHCreHHbIX PacTEHUN.

64. | Pucku, cBsI3aHHbIE C NCMOMb30BAHMEM TPAHCTEHHbLIX PACTEHWUN.

65. CwvHTE3 B pacTEHUSIX YyXXePOOHbIX BENKOB MEAULIMHCKOrO HasHa4YeHus.

66. | TPaHCreHHble pacTeHWs B CENbCKOM XO3SINCTBE.

67. | ['eHeTnYeCKas MHXEHEPUS XUBOTHBIX, €€ NEPCNEKTUBSI.

68. | [NepeHOC reHoB B KNETKN MITEKONMUTAIOLLNX.

69. | MNMony4yeHne n NpUMMEHEHME TPaHCTEHHbIX XXUBOTHbIX.

70. | KnoHMpoBaHME XXMBOTHBIX.




MpOTNBOBMPYCHbIE BaKUMHbI, MOMNYyYEHHbIE TEHHO-MHXEHEPHbIMU MeTodamMKn, U KX
npUMeHeHue.

72. | FeHHasa Tepanus: onpedenexHne, noaxoabl M MeToabl.

73. | BupycHble 1 HEBMPYCHbIE CUCTEMbI JOCTaBKM FEHOB.

74. | NpUMeHeHNe reHHoOW Tepanuu.

75. | JlekapcTBeHHble CpefcTBa HA OCHOBE ONTUIOHYKNEOoTUAOB.

76. BenkoBas uHxeHepusa: onpeaeneHne, OCHOBHbIE NOAXoAbl U MeTobl.

71.

77. | MpumeHeHVe 6enKoBON UHXEHEPUMN.

78 TexHonornyeckass GuoaHepreTvka. [lepcnekTuBbl  TEXHONOrMYEecKon GUO3HEePreTUKN.
" | MonyyeHne Guorasa.

JKornormyeckme acnekTbl NPOMbILLEHHON BMOTEXHOMOMMN.

79.

80. | buobe3onacHOCTb U rocy4apCTBEHHbIA KOHTPOSb.
Bonpochl k 3a4eTy B 6 cemecTtpe

MpuHumn metoga MNUP. Tunbl. YCnoBns 1 KOMMNOHEHTLI peakuum

IMupocekBeHMpoBaHne

MpuHuun metogna cekBeHupoBaHusi. CekBeHWpoBaHue no Makcamy-IvnGepty n no
CeHrepy

PasHoBugHocTtu MNLP. KonnyecteeHHble meToapl: MUP-PB, rmbpuansauns

PasButre metona cekBeHnpoBaHusi. CoBpeMEHHOE COCTOSAHME

MeTtoga anektpodopesa. [NpuHuMn, pasHOBMAHOCTM

O6Lwme NpUHUMNBI CO3A4aHUSA reHETUYECKN-MOANPULIMPOBAHHBIX OPraHM3MOoB

EST n STS 6ubnuortekn

OCHOBHbIE NPUHLMMbI CO34aHNSA HOKayTOB

0. TpaHcreHbl

OcHoBHblEe NpuHUMNbLI co3gaHua HokaayHoB 13. PHK-mHTepdepeHums kak meTtoa

BlO® Nk W N

1. CO3aHu1sa HOKOayHOB

12. MpuBHeceHne vyxepogHon JHK nocpeacTtBOM BEKTOPHLIX CUCTEM

13. Vicnonb3oBaHve MUKpPOYMNOB NpW MAeHTUMKaLUMM reHeTU4eCKn-MoanULIMPOBaHHbIX
OpraHu3moB

14. OcHOBHbIEe NOAXOAbI B MOEHTUMUKALNM rEeHETUYECKN-MOANDULMPOBaHHbBIX OPraHU3MOB
MpumeHeHne wmetoga [MUP ana uvoeHTudwmKaumm reHeTuveckn-moamndumumMpoBaHHbIX

15. opraHn3moB

16. Broxnmmnyeckme metToabl aHanmaa reHeTM4eckn-MoandUUUMPOBaHHbIX OPraHN3MOB

17 VMicnonb3oBaHWe  MOMEKYNAPHO-TEHETMYECKUX  METOO4OB  aHanm3a  reHeTU4ecku

' MOAMPULMPOBAHHBIX OPraHM3MoB

18. Bubnuoteka AHK. MNpuHUMN opraHnsaumm, Nnoaxodbl K co30aHuio

19. KonunyecTBeHHasa oueHKa Coaep)KaHus TpaHCreHoB

20. OcHOBHbIe rpynnbl PEPMEHTOB BUOMHXKEHEPUN.

21. Cnocobbl TpaHCOpMaL N 3yKapuoTUHECKMX KIETOK.

KoHTponbHo-n3MepuTenbHbIN MaTepuan ans 3adeta BKYaeT 2 Bonpoca U3 NepeyHst BONpocoB Ans
3averTa.



Flpumep KOHTPOJIbHO-U3MEepPUTEIribHbIX MaTepunanoB K npome)l(yTquoﬁ aTrecTauumumn

YTBEPXOAIO

3aBenylomm kadpegpon
61Modun3MKN N BUOTEXHOMOMNN
B.I'. ApTtoxoB

_._.2021

Hanpaenenue 06.03.01 buonoaus

Oucumnnuua 61.0.35 BegedeHue 8 6uOMeXHO102U0 U BUOUHXEHEPUIO
dopma obyyeHusa oyHas

Bua koHTpons 3avem

Bua attectauun npomexymoydHas (5 cemecmp)

KoHTponbHO-nameputenbHbli matepnan Ne 1

1. Metogbl nopbopa NpPOAYUEHTOB ANs KyNbTUBMPOBaHWUS. Mcnonb3oBaHve WHOYLMPOBAHHOMO
MyTareHe3a, MeTOOOB Cenekuuu, FeHEeTUYECKOW U KIMEeTOYHOW MWHXEHepun ONnsS MNoLroTOBKM
BGuonormyeckux 06 bEKTOB-NPOAYLIEHTOB ANSA KyNbTUBMPOBAHWS.

2. OeouddepeHumpoBka M KanmnycoreHe3 — OCHOBa CO3[aHUA KIMETOYHbIX KynbTyp. TexHuka
BBEAEHMS B KynbTypy M KyNbTUBMPOBAHWE W30NMPOBAHHbLIX TKaHEW pacTeHun. MexaHu3mbl
KannycoreHesa.

MNpenogaBaTtesnb M.A. HakBacuHa




YTBEP>XOAIKO

3aBeayroLmmn kadpegpon
Buoxummnmn n domsnonorum KneTku
A.T. EnpuHues

. .2024

Hanpaenenuve 06.03.01 buonoaus

Oucumnnuua 61.0.35 BsedeHue 8 buomexHono2ur u bUOUHXeHepUH
dopma obyyeHus oyHas

Bua koHTpons 3avem

Bua attectauun npomexymoydHas (6 cemecmp)

KoHTponbHO-nameputenbHbii maTepuan Ne 1
1. MpwuHumn meTtoga MNUP. Tunbl. YCNoBust 1 KOMMOHEHTLI peakunn.
2. Wcnonb3oBaHWe  MWKPOYMNOB  MNpU  MAEHTUUKALMW  FE€HETUYECKU-MOaNPULNPOBAHHBIX

OpraH13moB.

MpenogasaTtenb ®epopuH O.H.




