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ITacnopT ()oH/1a OLIEHOYHBIX CPe/ICTB

Tabnmma 1
Mogyns JUCLIUIIIUHBI dopmupyemsble OueHounbie | KomruecTBO
KOMITeTeHLIMU WU/ UX YaCTh | MaTepuasibl U
cpezCcTBa
duToOMOTEXHOOTHS, e OIIK-1. CriocobeH periaTh TectupoBaHue 61
3HaueHue B IMPOU3BO/ICTBE TUTIOBBIE 33/]auu
MPOAYKLMM CaJj0OBO/JCTBA. npocecCHOHaTLHOU
WcTopus pa3BuTus JlesiTe/IbHOCTH Ha OCHOBE
OHMOTEeXHOIOTUH. 3HaHWM OCHOBHBIX 3aKOHOB
Opranu3arnys MaTeMaTUueCKUX 1
O1OTexXHOMOTUYeCcKo eCTeCTBEHHBIX HayK C
nabopaTopuu. TIpUMeHeHUEeM
HMH(OpPMaLOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHA.
BuotexHosiorus Kak Hayka v OTIIK-1. CriocobeH pemniaTh TectupoBaHue 25
OTpac/ib NPOM3BO/ICTBA. TUIIOBbIE 3a/jaun
buorexHnonorus B ATIK. ripoeccroHaNbHON
Vcnonib30BaHre METOJ0B JlesiTeIbHOCTH Ha OCHOBE Konnoksuym 20
OMOTEXHOIOTHY B 3all[UTe 3HaHWM OCHOBHBIX 3aKOHOB
pacTeHUi, epepaboTKe U MaTeMaTUueCKUX 1
XpaHeHWH TIPOAYKLIUU €CTeCTBeHHbIX HayK C
Ca/loBO/ICTBA. NIpUMeHeHHeM
buoTexHonoruueckre “H(OPMalMOHHO-
MeTO/ibl B MUKPOOHOJIOTUH, KOMMYHMKaIJMOHHBIX
peltieHny TIpob/IeMbl TeXHOJIOTHA.
610/I0THYeCKOro a3oTa OITK-4. CriocobeH
yTUIK3aLU1d 0TXO0/I0B, peaii30BbIBaTh COBpeMeHHbIe
3aluTe OKpY’Karolei TEXHOJIOTUU ¥ 000CHOBBIBATh
Cpe[ibl. UX MpUMeHeHUe B
ripogeccoHa/IbHOM
J1esiTeIbHOCTH.
KnerouHas v TKaHeBast OIIK-1. CriocobeH periaTh TectupoBanue 57
OMOTEXHOJIOTHSI. TUTIOBBIE 33/]auu
KynbTiBUpOBaHue KIeTOK U npocecCHOHaTLHOU
TKaHe! in vitro. JeTe/IbHOCTU Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBEHHBIX HayK C
TpuMeHeHreM
HMH(OpPMaLMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHA.
OIIK-4 CniocobeH
peaii30BbIBaTh COBpeMeHHbIe
TEXHOJIOTUU ¥ 000CHOBBIBATh
UX NpUMeHeHUe B
ripodeccoHa/IbHOM
JlesiITeIbHOCTH.




KybTypa K/1eTok, opraHos U
TKaHel B CeleKLIUU
pacTeHuH.

OIIK-1. CriocobeH pemiaTb
TUIIOBbIE 3a/jaun
ripoeccroHaNbHON
JlesiTeIbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBeHHbIX HayK C
NIpUMeHeHHeM
MH(OpMaLMOHHO-
KOMMYHMKaIJMOHHBIX
TeXHOJIOTUM.

OTIIK-4 CniocobeH
peaii30BbIBaTh COBpeMeHHbIe
TeXHOJIOTUU ¥ 000CHOBBIBATh

YX TpUMeHeHUe B

ripodeccoHa/IbHOM
J1esiTeIbHOCTH.

TectupoBaHue

45

KnonansHoe
MUKPOpPa3MHOXeHne
pacTeHui. MeTo/bI
T0JIy4YeHUs1 030POBJIEHHOI0
10CaJJ0YHOr0 MaTeprasa

KYJIbTYP.

OIIK-1. CriocobeH periaTh
TUTIOBbBIE 33/]auu
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBeHHBIX HayK C
TipuMeHeHleM
HMH(OpPMaLMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHA.

OIIK-4 Crniocoben
peasii30BbIBaTh COBPEMEHHBIE
TEXHOJIOTUM ¥ 000CHOBBIBATh

VX TIPUMEHEHNE B

ripoeccroHaNbHON
JeSITeIbHOCTH.

TectupoBaHue

40

MexaHU3MbI PETyIISIIUN
poCTa W pa3BUTUSI paCcTeHU
B OMOTEXHOJIOTHH.
@OUTOTOPMOHBI U
CUHTETHUYECKHE PETYJIATOPbI
poCTa pacTeHul B
OMOTEeXHO/IOTHH.

OTIIK-1. CriocobeH pemiaTb
TUIIOBbIE 3a/jaun
rpoeccroHaNbHON
JlesiTeIbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBeHHbIX HayK C
NIpUMeHeHHeM
MH(OpMaLMOHHO-
KOMMYHMKaIJMOHHBIX
TeXHOJIOTUM.

TectupoBaHue

OTIIK-4 CniocobeH
peaii30BbIBaTh COBpeMeHHbIe
TeXHOJIOTUU ¥ 000CHOBBIBATh

YX NpUMeHeHUe B

ripodeccoHa/IbHOM
J1esiTeIbHOCTH.

43




brobe3omnacHoCTE B
OMOTEXHOJIOTHH.
KpuocoxpaHeHue reHOGOHIA
pacTeHuH.

OTIIK-1. CriocobeH pemiaThb
TUIIOBbIE 3a/jaun
ripoeccroHaNbHON
JlesiTeIbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBeHHbIX HayK C
NIpUMeHeHHeM
MH(OpMaLMOHHO-
KOMMYHMKaIJMOHHBIX
TeXHOJIOTUM.

a3
(TTogroroBka
pedepara,
JIOK/Iazia,
ripe3eHTaluu
110 BEIOpaHHOM
CTYZeHTOM
TeMe)




1 OOEHOYHbBIE MATEPHUAJIbI, HEOBXOAUMBIE [IJI5
OIIEHKW 3HAHUI, YMEHIMN U HABBIKOB JIEATE/IbHOCTHU
B ITPOLNECCE OCBOEHUSA JUCIHUII/INHbI

Mogyns 1. ®uTOOMOTEXHOJOTHS, €€ 3HaueHWe B TIPOU3BO/ICTBE TIPOAYKLIUU

Ca/IoBO/ICTBA. Uctopus pasBUTUSA OMOTeXHOJIOTHH. Opranuzanus
OUOTEXHOIOTUUECKOM JTabopaTOpUM.
Tabnwmia 2.1 — dopMupyembie KOMITETEHLIUN
KO,ZL N HaMMeHOBaHHe KO,ZL W HaMMEHOBaHHWE MHWKATOPd OI_IEHO‘-IHBIE
KOMIIeTeHIIMH AOCTI)KeHH KOMITeTeHIIN MaTepHaJ/ibl U
(4acTy KOMMeTeHI1H) Cpe/iCTBa
OIIK-1. CniocobeH peraTh N-1. lemoHCTpUpyeT 3HaHUEe OCHOBHBIX TectupoBaHue

THUIOBBIE 3a/]auu
ripoeccroHaNbHON

3dKOHOB MaTeéMdaTHUUYeCKHX WU eCTeCTBEHHBIX
HayK, HeO6XO,E[I/IMbIX JJIS pelleHus TUIIOBbIX

3a/iau Npo(eCcCUOHaNIbHOU [eTe/IbHOCTH.
N-2. Vicrionb3yeT 3HaHWS OCHOBHBIX

3aKOHOB MaTeMaTH4eCKUX U eCTeCTBEeHHBIX
HayK /Il pellleHus] CTaHJapTHBIX 3a/ja4

JleATeIbHOCTH Ha OCHOBE
3HAaHWM OCHOBHBIX 3aKOHOB
MaTeMaTHUYeCKUX U
€CTeCTBEHHbIX HayK C

npUMeHeHHeM CaJl0BO/ICTBA.
VH(OpMaLMOHHO- N-3. ITpumeHsieT HPOPMaLIMOHHO-

KOMMYHHKAL[MOHHbIX KOMMYHHKaI|IOHHbIe TEXHOJIOTHU B pellleHUH
TeXHOJIOTHH. THUIOBBIX 33/1a4 NMPodecCUOHaNTBEHON

AedaTeJIbHOCTH.

Mopynb 2. BUOTeXHOJIOTMS KaK HayKa U 0Tpac/ib POU3BOACTBa. broTexHO/I0TUSA B
AIIK.

Wcnosb30BaHWe  MeTOAOB  OWOTEXHO/JIOTMM B 3allldTe

nepepaboOTKe W XpaHeHUM MPOAYKLIMHU CaloBOAICTBA. brioTexHoornuecKkrie MeTo/bl

B MHKPOOMOJIOTUM, pellleHnHd TIpoOseMbl OMOJOTHYECKOrO a30Ta YTUIM3aldd

OTXO/IOB, 3allliTe OKPY>Kalolllel Cpe/ibl.

pacTeHUH,

Tabsuia 2.2 — @opMupyeMble KOMIETeHLIUN

Koz 1 HauMeHOBaHVe KOMITeTeHLIUN Kop v HauMeHOBaHVe MHAWKATOpa OueHouHbIe
JNOCTW)KeHUs] KOMITeTeHLUN MaTrepuasbl 1
(4acT KOMIETeHLH) cpeicTBa
OIIK-1. CriocobeH peliiaTh TUTTOBbIE N/-1. JeMOHCTpUPYET 3HAHUE TecTtupoBanue

OCHOBHBIX 3aKOHOB MaTeMaTHUeCKUX 1
€CTeCTBEHHbIX HayK, HeOOXOMMBIX
[/l pellieHNs] TUTIOBBIX 3a/1a4
npodecCUOHaIbHOM JleITe/IbHOCTH.
N -2. Vicrionb3yeT 3HaHWS OCHOBHBIX
3aKOHOB MaTeMaTHUYeCKUX 1
eCTeCTBeHHbIX HayK /|7 pelleHus
CTaHJAPTHBIX 3a/ja4 Ca/loBO/CTBA.
N-3. ITpumensieT HHGOPMaLIMOHHO-
KOMMYHUKaL[MOHHbIe TEXHOIOTUY B
pelLleHny TUITOBBIX 3a/a4
npo¢eCCUOHAIbHOM JlesITe/IbHOCTH.

3a/1auu MpodeccroHaIbHOM
JeTeJIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTeMaTHUeCKUX
Y eCTeCTBEHHBIX HayK C
NpUMeHeHreM UH(POPMaI[OHHO-
KOMMYHHUKAIIMOHHBIX T€XHOJIOTUH.




OTIIK-4 CriocobeH peann30BLIBaTh
COBpEMEHHbIe TEXHOJIOTHUH U
000CHOBBIBaTh UX MPUMEHEHHE B
MPOQeCCHOHANBHOM /1esITe/TbHOCTH.

NJI-1. O60CHOBBIBAET U peau3yer
COBpEMEHHbIE TeXHOIOTHU
BO3/1€/IbIBAHUS T/IOZIOBBIX, OBOIIHBIX,
JIeKOPaTHUBHBIX, JIEKaPCTBEHHBIX
KyJIbTYP ¥ BUHOTPaJia.

Mopgyne 3. KretouHas u TkaHeBasi OuoTexHosorus. KynbTHBHpOBaHUe

KJIeTOK M TKaHew in vitro.

Tabnuiia 2.3 — @opMupyeMble KOMITETEHIIUU

KO,ZL W HaMMEHOBaHHE
KOMIIeTeHIIN

Ko v HauMeHOBaHMe UHAMKATOPa
JIOCTV)KeHUSI KOMIeTeHLIUU
(4acTy KOMMeTeHI 1K)

O1ieHOUHBIE
Marepuasbl U

CpeCTBad

OIIK-1. CniocobeH peraTh
THUIIOBBIE 3a/]aU1
ripoecCrOHa/LHOM /leATeTbHOCTH
Ha OCHOBe 3HaHW OCHOBHBIX
3aKOHOB MaTeMaTU4YeCKUX U
€CTeCTBEHHBIX HayK C
niprMeHeHreM MH(OpPMAaLMOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJIOTUH.

N-1. lemOHCTpUpYeT 3HaHUe
OCHOBHBIX 3aKOHOB MaTeMaTU4eCKux U
€CTEeCTBEHHBIX HayK, HEOOXOUMBIX ISt

pellleHUs] TUTIOBBIX 3a/ja4y
ripoecCroHaBbHOM /1esTeTbHOCTH.
N-2. icrionb3yeT 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTUYeCKUX U
eCTeCTBEeHHbIX HayK /IJIsl pellleHUs]
CTaH/JapTHBIX 3a/a4 Ca/l0BO/CTBA.
NO-3. [IpumeHsieT UHPOPMALIMOHHO-
KOMMYHUKAL[MOHHbIE TEXHOJIOTUU B
pellleHUH TUIIOBbIX 3a/ay
ripoecCcroHa/IbHOM [1esiTeIbHOCTH.

OITK-4 CriocobeH pea/vi30BbIBaTh
COBpeMeHHbIe TeXHOJIOTUU U
000CHOBBIBaTh UX NPUMeHEeHHe B
ripoecCcroHabHOM /e TeTbHOCTH.

W]I-1. O6G0CHOBBLIBAET U pean3yeT
COBpPEeMeHHbIe TEXHOIOTUU
BO3/le/IbIBaHUS TUVIOZ0BbIX, OBOLIHBIX,
JIeKOPaTHBHBIX, JIEKAPCTBEHHBIX KY/IbTYP

M BUHOI'Dadd.

TectupoBaHue

Mopysib 4. KynbTypa KIeToK, OpraHOB U TKaHel B CesIeKIUU paCTeHUM.

Tabnuiia 2.4 — @opMupyeMbie KOMITETEHIIUU

Kop v HameHoBaHMe Kog v HavMeHOBaHUe WHAMKAaTOpa OneHouHbIE
KOMIETeHLUU JOCTMDKEeHUST KOMITeTeHLIU MaTepHasbl U
(4acTH KOMITeTEeHIUH) Cpe/iCTBa
OTIIK-1. CriocobeH pemiatb N-1. leMoHCTpUpYeT 3HaHUe OCHOBHBIX | TecTupoBaHue

THUIIOBBIE 3a/]au1
rpoecCroHabHOM /1eTeTbHOCTH
Ha OCHOBE 3HAHWH OCHOBHBIX
3aKOHOB MaTeMaTHUeCKUX U
€CTeCTBEHHBIX HayK C
NpUMeHeHreM UH(POPMaI[OHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJIOTUH.

3aKOHOB MaTeMaTHYeCKUX 1 eCTeCTBeHHBIX
HayK, He0OXOIUMBIX /IJIs PelleHusT TUTIOBBIX
3a/,au NpoQecCUoHaIbHOM [1esTe/IbHOCTH.
N[-2. Vicrionb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTHYeCKUX U eCTeCTBeHHBIX
HayK [i/I pelleHysl CTaHJapTHbIX 3a/jau
Ca/I0BO/ICTBA.

N-3. ITpumeHsieT “HPOPMaLIMOHHO-
KOMMYHUKaLJMOHHbIe TEXHOJIOTUY B pellleHUH
THUTIOBBIX 3a/iau NpodeccuoHanbHON
JesTe/IbHOCTH.




OTIIK-4 CriocobeH peann30BLIBaTh
COBpeMeHHbIe TEXHOJIOTUH U
000CHOBBIBaTh UX MPUMEHEHNE B

NJI-1. O60CHOBBIBAET U peau3yer
COBpEMEHHbIE TEXHOJIOTHU BO3/Ie/TbIBAHUSI
T/IO/IOBBIX, OBOIIHBIX, I€KOPAaTUBHBIX,

ripoeccroHaNIbHOM JIEKapCTBEHHBIX KY/JIbTYP U BUHOTPaja.
JlesiITeIbHOCTH.

Mopyns 5. KioHaibHOe MHUKpOpPa3MHOXKeHWe pacTeHul. MeTo/bl

I10/Ty4eHMs 03/10pPOB/JI€HHOI'0 IT0CaZ,0UYHOI0 MaTepuasa KyabTyp.

Tabnwuia 2.5 — opmMupyembie KOMITETEHLIUN

Kop v HaumeHOBaHue Koz v HauMeHOBaHMe VHWKATOpa OueHouHbIe
KOMITeTeHLIUU JOCTVD)KEHUS] KOMITeTeHL[UN MaTepuasbl U

(4acTy KOMMeETeHLMH) cpeicTBa
OITK-1. CriocobeH peliiaTh OIIK-1.1 JeMOHCTpUpYyeT 3HaHHe TectupoBaHue

TUTIOBBIE 3a/lauu
ripodecCcUoHaNbHON [leATeTbHOCTH
Ha OCHOBe 3HAaHWH OCHOBHBIX
3aKOHOB MaTeMaTUUeCKUX U
€CTeCTBEHHBIX HayK C
rpuMeHeHreM UH(POpPMalOHHO-
KOMMYHMKALIMOHHBIX TeXHOJIOTUM.

OCHOBHBIX 3aKOHOB MaTeMaTU4eCKUX U
€CTeCTBeHHBIX HayK, He0OXOAUMBIX [IIsI
pellleHHs] TUTIOBBIX 3a/ja4y
npoecCcroHaNIbHOM [1eITeIbHOCTH.

OIIK-1.2 Vicnonb3yeT 3HaHWSI OCHOBHBIX
3aKOHOB MaTeMaTHUYeCKUX U
eCTeCTBEHHbIX HayK /ISl PelleHus]
CTaHZJAPTHBIX 3aJja4 Ca/IOBO/CTBA.

OIIK-1.3 IpumeHsieT nHGOPMAI[IOHHO-
KOMMYHUKAI[UOHHbIE TEXHOJIOTUH B
pellieHUH TUTOBLIX 33/]a4
nipodecCUOHATBLHOM JlesiTe/IbHOCTH.

OTIIK-4 Crioco6eH peann30BLIBaTh
COBpeMeHHbIe TEXHOJIOTHUH U
000CHOBBIBaTh UX MPUMEHEHHE B

HpO(beCCI/IOHaHBHOﬁ AedaTe/JIbHOCTH.

OITK-4.1 O60CHOBBIBAET U peasnu3yeT
COBpeMeHHbIe TeXHOJIOIMU
BO3/le/IbIBaHHs IVI0JOBbIX, OBOLLHBIX,
JleKOpaTUBHBIX, JIeKapCTBeHHbIX KY/IbTYP
Y BUHOIpaja.

Mopyib 6. MexaHu3Mbl peryssiifjid pocTa W Ppa3BUTHSI pacTeHUM B
buoTexHosorud. GUTOrOPMOHBI U CUHTETUUECKHEe Pery/isiTOpbl pOCTa pacTeHul B

OUOTEXHOJIOTHH.

Tabsuija 2.6 — @opMupyembie KOMIETEHIIUN

Koz v HauMeHOBaHue Kop v HauMeHOBaHVe MHAWKATOpa OueHouHbIe
KOMITeTeHLIUU JNOCTW)KeHUs] KOMITeTeHLUN MaTrepuasbl 1
(4acTy KOMNeTeHLMH) cpeicTBa
OIIK-1. CriocobeH periaTh N-1. lemoHCTPUPYET 3HaHWE OCHOBHBIX | TecTupoBaHUe

TUTIOBBIE 3aJauk
ripodecCMOHa/IbLHOM JesiTeTbHOCTU
Ha OCHOBe 3HAaHWI OCHOBHBIX
3aKOHOB MaTeMaTUUYeCKUX U
eCTeCTBEHHbIX HayK C
ripuMeHeHreM MH(OPMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHUM.

3aKOHOB MaTeMaTU4YeCcKux U
€CTeCTBEHHbIX HayK, He0OXOUMBIX [|1s1
pelleHus] TUTIOBBIX 3a/ja4
npodecCHOHaIbHOM /leITe/IbHOCTH.

N -2. Vicrionb3yeT 3HaHWS OCHOBHBIX
3aKOHOB MaTeMaTHUYeCKUX 1
eCTeCTBeHHbIX HayK JIsl pelleHust




CTaHJAPTHBIX 3a/Jja4 Ca/I0BO/ICTBA.
N-3. TIpumensieT “HPOPMaLOHHO-
KOMMYHUKAL[MOHHbIE TEXHOJIOTUU B
pelleHUH TUMOBBIX 3a/ja4y
rpodecCroHa/bHOM /lesTeTbHOCTH.

OITK-4 CriocobeH peasn30BLIBATh W]I-1. O60CHOBBLIBAET U pear3yeT
COBpEeMeHHbIe TEXHOJIOTUU U COBpPEMEHHbIe TEXHOJIOTUM BO3/|e/TbIBaHUS
000CHOBBIBaTh UX MPUMeEHEHNe B T/I0[J0BBIX, OBOLL{HBIX, 1€KOPaTUBHbIX,
ripoecCOHaNIbHON JIeKapCTBEHHBIX KY/IbTYP U BUHOTPa/ja.
JlesiITeIbHOCTH.

Mogyns 7. bBuobe3somacHocTe B OuotexHosoruu. KpuocoxpaHeHue
reHodOH/Ia pacTeHUH.

Tabnuiia 2.7 — @opMUpyeMble KOMITETEHIIUU

Kop 1 HauMeHOBaHKe Kop 1 HaMeHOBaHWe UHAUKATOpa OueHouHble
KOMITeTeHLIUN JOCTHKeHUS] KOMIIeTeHLIN MaTepuraJbl
(4acTH KOMITeTEeHIUH) Y Cpe/iCTBa
OTIIK-1. CriocobeH pemiatb NA-1. NemoHCTpUpyeT 3HaHUWe OCHOBHBIX | /13
TUIIOBbIE 3a8/,a4u 3aKOHOB MaTeMaTU4YeCKUX U eCTeCTBeHHbIX
npodeCCOHATBHOM JeATeTbHOCTA | HayK, HeOOXOAUMBIX /IJIs PelleHusT TUTIOBBIX
Ha OCHOBe 3HaHW/ OCHOBHBIX 3aJ,a4 NpoQeCcCUoHaNbHOM [1esTe/IbHOCTH.
3aKOHOB MaTeMaTU4eCKUX U N[-2. Vicrionb3yeT 3HaHUS OCHOBHBIX
eCTeCTBeHHBIX HayK C 3aKOHOB MaTeMaTU4YeCKUX U eCTeCTBeHHbIX
NpyMeHeHreM MH(POPMaLMOHHO- HayK /IJIs pellleHus CTaHJapTHBIX 3a/ja4
KOMMYHUKALJMOHHBIX TeXHOJIOTHH. Ca/loBO/ICTBA.
N-3. ITpumensieT ”HPOPMaLIMOHHO-
KOMMYHMKAaL[MOHHbIe TeXHO/IOTUU B
pellleHNH TUITOBBIX 38734
npodeCCHUOHAIbHOM /lesITe/IbHOCTH.

OueHoOYHBbIE MaTepHUaIbl " CpeAcTBa s MPOBEPKH
copMHUPOBAHHOCTH KOMIETeHIIUN

Mogysns 1. durobroTexHOIOTHS, €€ 3HaueHHe B TIPOM3BO/CTBE MPOYKI[UH
Ca/I0BO/ICTBA. Wctopus Pa3BUTHS OHMOTEeXHOIOTUH. Opranu3anys
6roTexHO/I0ruUecKol 1abopaTopHH.

TecToBbIe 3alaHUA

Bbibepume o0uH eapuaHm omeema
Hayka, pa3pa0aTbiBamiiads OCHOBbI HOBBIX IPOHM3BOJCTBEHHBIX  IPOIECCOB,
0a3upyHIIMXCS Ha MCM0/1b30BaHNU OMOCMHTETHUECKOTO MOTEHIMa/la MUKPOOPTraHU3MOB,
PACTUTE/NBLHBIX M JKMBOTHBIX KJ/I€TOK, KY/JbTHBHPYeMBIX Ha HCKYCCTBeHHBIX
MUTaTeIBHBIX CPefax — 3TO
ouoorus
MHKPOOHOIOTHST
+0HMOTEeXHO/IOTUS
HET MPaBWILHOTO OTBETA

BbuorexHosorusa — 370...
MaccoBoe 6ecriosioe pa3MHOKEHHE PaCTUTe/TbHBIX OPraHU3MOB in Vitro




+HCIO0/Ib30BaHKeE B MTPOM3BO/ICTBEHHBIX TPOI[ECCaX OMOCHHTETHUECKOTO TIOTeHIhasa
MHMKDOOPIraHHU3MOB, PAaCTUTE/IbHBIX U )KUBOTHBIX K/IETOK, KY/JTbTUBHPYEMbIX Ha HCKYCCTBEHHBIX
MUTaTe/IbHBIX Cpefiax

TIPOM3BO/ICTBO 000pYI0BaHUs AiJisi 610/1ab0paTopHiA

HeT MPaBUJILHOTO OTBETa

BuoTtexHosorus 6asupyercs Ha

WCTIO/Th30BaHUU B MPOM3BO/ICTBEHHBIX MTPOI[eCCaX HAHOTEXHOIOTHI

MaccoBOM 0ecri0/ioM pa3MHOXKeHHe pacTUTeTbHBIX OPraHU3MOB in Vitro
+UCIOMb30BaHUH B MTPOU3BO/ICTBEHHBIX MTPOIeccaX OMOCHHTETHUECKOTO MOTeHI[HaIa
MHKPOOPTaHW3MOB, PACTUTE/IbHBIX 1 )KUBOTHBIX K/IEeTOK

HET MPaBWILHOTO OTBETA

buorexHoi0oruss — 310 HayKa O....

0o/e3HsIX pacTeHU U MeToJax 60pbObI C HUMU

MHUKPOOpTaHHU3MaxX

+ reHHO-WH)KEHEPHBIX, KJIETOUHBIX MeT0/]aX, TEXHOJIOTHUSX CO3/JaHUsI ¥ UCTIO/Tb30BAHUS
reHeTHUeCKH TPaHCPOPMUPOBAHHBIX OMOIOTMUECKUX 00HEKTOB

criocobax BhIPAIIMBAHUS PaCTeHUMN

BoIpamuBaHme )XUBbIX K/IETOK PAa3/IMYHBIX OPraHU3MOB (PaCcTeHHi, JKUBOTHBIX,
MHKPOOPraHM3MOB) B YC/IOBHMAX in Vitro mpejmosiaraer Ky/JibTHBUPOBaHUE. ..

+ B pOOMpPKe Ha MCKYCCTBEHHBIX MTUTATEIbHBIX Cpe/iax (B CTEKIe)

B TIOUBEHHOM cyOcTpare

B TH/IPOTIOHHOM KYJ/IbType

B YCJIOBUSIX TETUTHIL] C PEryJTMPYeMbIM MUKPOK/TMMATOM

BuoTexH0/10THs pacTeHUH MO03BOJIAET MOJIyYaTh...
MHKpPO-pO0O0TOB

HOBBIE BH/IbI TOTI/TUBA

+ HOBBIE COPTa ¥ TMOPUBI pacTeHUH

KJIOHBI UejioBeKa

Camble paHHHE PadOTHI MO H30/TMPOBAHUIO K/IETOUHBIX KY/IbTYP PacTeHHH
NpUHa/JJIexar...

HapBuny

BaBuoBy

JIuHHero

+ Bbpayny u Moppucy

Kakue u3 nepevyruc/ieHHbIX TeXHOJ/IOTHH MO)>KHO OTHECTH K OHOTeXHO/I0OTHAM
+ MPOM3BO/CTBO BeIECTB BTOPUYHOI'O CMHTE3a C IIOMOILBIO MUKPOOPraHHU3MOB
XHMHYeCKOoe IIpOru3BOJCTBO BUTAMHWHOB

XUMHUUeCKOoe ITPOrU3BOACTBO A30THOM KUC/IOThI

CKHWI'aHHe MYyCOpa

B ocHOBY O0M0TeXHO/IOTHY BXO/MT...
MH(OpMaLMOHHbIE PeCypChI

+ KJIOHUPOBaHUe

eCTeCTBeHHBIN 0TOOp

buoTrexHo/orusa npejamno/iaraeT UCImo/jib30BaHHUeE...



MHUKPOOPIaHM3MOB B [TOBBILIEHUY [TOYBEHHOT'0 [/I0Z,0POAUS

B CeJIbCKOM XO35IMCTBE COPTOB MHTEHCUBHOIO TUIIA

OpraHu4ecKrx y00peHui /17151 OBBILIeHNs MJI0A0PO/|si [TOUBbI U YPOBHS MPOAYKTUBHOCTH
CeJIbCKOXO035IMCTBEHHBIX KYJIbTYP

+ reHHOM U KJIETOYHON UH)XeHepPUHU B CeJIeKL[UM pacTeHUH

Teopernueckoi 0a30¥ GHOTEXHO/IOTUH AB/IAETCH. ..
+ 6uosiorus

bu3uKa

reHeTHUKa

HeT TakoH

Crepu/ibHas KyabTypa...

COZIep>KUT OaKTepuu MpenMyliriecTBeHHO 1 Buza

+ cBoOO/IHA OT JIFOOBIX TTOCTOPOHHKUX MUKPOOPTaHU3MOB
cozepxut rpubel 1 Buza

COZIep>)KUT BUPYCHI 1 BUA

Crepum3sanyeil Ha3bIBaeTCH. ..

BbIZe/ieHre OakTepuid ¥ rpUOOB 13 IPUPOIHOTO UCTOYHHKA
YHUUTO>KEeHHe TOJIbKO MaTOreHHbIX MUKPOOPTraHU3MOB

+ YHUUTOKeHHEe BCeX BH/I0B MUKPOOPIraHMW3MOB U X MOKOAILIMXCS PopM
Bbl/le/leHye BUPYCOB U BUPOW/IOB U3 NIPUPOHOI0 NCTOYHUKA

ITepBBIM HCC/Iej0BaTe/1eM, 3aHABIIUMCS YCTaHOB/IeHMeM MUHUMA/ILHOI0 pa3Mepa
IKCIUIAHTA Ha CpPe3aX KOPHsS CBEKJIbI M 0JlyBaHUHMKA U CErMeHThI CTe0,Isl TOMmo/is, ObLI. ..
+ Kaps Pexunrep

Mounbsp

Yaur

l'oTpe

BrniepBbie nporecc 00pa3oBaHus Ka/UTyca U3 KYCOYKOB PAacTHUTe/IbHBIX TKaHeH Ha0/IioAa/u
HUCC/IeA0BaTe/IH. ..

bounns u Cakc

+ X. ®extunr u I'. 'abepranar

Yaur u I'otpe

Mypacure u CKyr

B03M0)XXHOCTB A0/ITOr0 Ky/IbTUBUPOBAHUSA PacTeHUH B yUIOBHSAX in vitro 3a cyer,
NMepUOANYEeCKOro nepeca)xMBaHUA UX HAa CBEXYI0 MUTaTe/IbHYI0 Cpeay, NoKa3aIu
HUCC/IeA0BaTe/H. ..

bouns u Cakc

X. ®extunr u I'. 'abepianar

+ Yaur u I'otpe

Mypacure u CKyr

BuoTexHosornueckas 1aboparopus A0/DKHA HMeTh C/IefyIoIye IoMeIlleH . ..
MOEYHYIO

aBTOK/IaBHYIO

CBETOBYIO (Ky/IbTYPa/IbHYHO)

CTepUIbHBIN HOKC

+BCe Mepeyrc/ieHHble TIOMeleHNs



IIpu pa6ore B 1a0opaTopuy 6HOTEXHO/IOTMY BO3MOXKHBI C/IeAYIOIHe BH/ABI OMACHOCTH. ..
TPaBMHPOBaHHe OCKOJIKAMU CTEKJITHHOM MOCy/ibl

XUMHYECKUU 0KOT

TepMHUUECKUA 0)KOT

MopakeHre 37IeKTPOTOKOM

+BCe Tlepeurc/ieHHble OITaCHOCTH

ITpu padoTte B cTepH/IbHOM 0OKCe HEeT He00X0AMMOCTH HCII0/1b30BaTh. ..
UYKCTBINA OesTblid Xanar

+MpoTHBOra3

Oaxubl WA YMCTYIO CMEHHYIO 00YBb

MeJUL[THCKYIO MacKy

PaGoTaTh C aBTOK/IAaBOM H [JUCTH/IIATOPOM CTY/AEHTaM...
paspelaeTcst
+He pa3pelaeTcs

Ec/iu 0T CIUPTOBKH 3aropesiach 0e)K/Aa, TO He00X0AMMO B MePBYIO oUepedp...
+cOUTh TIaMs OfIes/IOM

OTKPBITb OKHO

TYLIUTh C TIOMOII[BI0 OTHETYIITUTEIS

BbI3BaTh MMO>KapHBIX

CrepuibHbIN 00KC ¥ TaMHHAP-00KC CTEPHIN3YIOT C MOMOILIBIO. ..
ABTOK/IABUPOBAHUS

TIPOBETPUBAHMUS

+KBapIieBaHUs

JTFOMUHHUCLIEHTHBIX JIaMIT

XHUMHYeCKYI0 NOCYJy CTePU/IH3YIOT C IOMOLIBIO. ..
MOMOIIINX CPeSCTB

+B Tepmocrare rpu 160°C

CIIMPTOBOrO pacTBOpa

KUTISTUeHUST

ABTOKJIaBI/IPOBaHI/Ie —3TO CHOCOG, HpHMEHHEMLIﬁ A, ..
BapPKU IMUTATEJIBHBIX Cpen

+cTepunrsaluy NuTaTe/bHbIX CPe/,

MMPUTOTOBJ/IEHHA MATOYHBIX PaCTBOPOB

CTepU/IN3dllM1 pACTUTE/IBHOI'O MdTepHdJ/id

JIis CTepU/IM3aIjMi MHCTPYMEHTOB (CKaJ/IbIIe/Id, IUHIIEThI) He HCIO/Ib3YIOoT. ..
+MOIOLIIIEe CPeJICTBA

TOCTOSIHHOE BBIIEPKMBAHUE 110/ GaKTePULUAHBIMU JIAMITaMU

BbIZIep)KUBaHKe B TepMocTare ripu 160°C

KUTITUeHHe

IIpuroroB/ieHHe (BapKy) MMTaTe/IbHbBIX CPe/ IPOBOJSAT. ..
B ZIyXOBOM LIKaQy

+Ha 3/IeKTPUUEeCKOl MIUTKe

B TEpMOCTaTe



B dBTOK/IdBe

B cocTaB nuTaTe/ILHBIX CpeJ; BXOAAT. ..
MaKpOCOJIX 1 MHKPOCOJIN

BUTaMUHBI

perynaaTopsl pocTa

XesarT Kejesa

+BCe IMepeurC/IEHHbIE 3JIEMEHTHI

IIpu pH nuTatenbHOI cpepbl HIDKe 3HaYeHHs 5,5-5,6, HE00X0AUMO J00aBHTH. ..
COJISTHYFO KHUCJIOTY

+111e/10Yb

3TUJIOBBIN CITUPT

BUTaMUHBI

ITuTaTenbHas cpeja roTOBUTCA HaA...
BOZIOTIPOBO/IHOM BO/ie

KUIISTUeHOU BOJie

+UCTU/VTMPOBAHHOM BOjle

He UMeeT 3HaueHust

Arap-arap BBOJAAT B COCTaB MUTaTe/JIbLHOU CpPeAbl C Le/bH0 ...
obecrieueHyst paCTeHUM NMUTaTeNTbHBIMU 3/IeMeHTaMH
+TIpUIaHNs el HeoOXOAMMOM TIOMyTBEP/[0M KOHCUCTEHLIN
NIPUJAHHUS e )KUJKOIO COCTOSTHUS

nipuiaHust 00bemMa MUTaTeIbHOM cpejie

KTo MoxeT padoTaTh B j1abopaTopuy 0MOTEeXHO/IOTHH?

CTY/IEHTBI Ha 3aHATHSIX 110 OMOTEXHOJIOTHU

+CTyZIeHThI (COTPYIHUKH), TIPOIIIE/IIINE MHCTPYKTaX 110 TeEXHUKE 0e30T1acHOCTH, UTO
(UKCHPYeTCs B CIIeMaIbHOM JKypHasie

yueHbIe-UCCIeJoBaTeIn

HeT TIPaBU/IbHOTO OTBETa

IIpu HarpeBaHWH )XMAKOCTH M TBEPABIX Te/I B MPOOHUPKaX WU K0J10ax
OTBepCTHe COCyZa C/ieflyeT HallpaBUTh Ha ceDst Wik Ha cocefieid

OTBEpPCTHE COCYZa CJIelyeT 3aTKHYTh BaTHOM MPOOKOM M HamlpaBUTh Ha ce0st
+HeJsIb3s1 HalpaBJIsATh OTBEPCTHE COCY/a Ha cebst WM Ha coceieid

HeT TPaBWJILHOTO OTBETa

Bo Bpems pa6oThl B j1aGopaTopun 6HOTEXHOJIOTHHU He C/1e/lyeT

CO0JTI0/IaTh YUCTOTY, TUIIMHY U TIOPSIIOK

+TI0CTOPOHHUM JIMLIAM TI0CeIaTh COTPY/IHUKOB, paboTaroInX B 1abOpaTOPUU B CTEPUIbHBIX
YCJIOBUSIX, BO BPeMSI KCIIEPUMEHTA, OTBJIEKATh UX

ObITb BHUMAaTeTbHBIM U aKKYPaTHBIM

BO3/IEP>KUBATLCS OT MPUEMa THIIH

Bo Bpemsi pa6oThI B 1abopaTopuy 0MOTEXHOJIOTHH CJIeyeT

+paboyee MecTo fiepKaTh B UUCTOTE

3arpoOMOXK/]aTh pabouee MeCTO TPSI3HOM TTOCY/I0M ¥ HEHY>KHbIM MaTepHa/IOM
TI0JIb30BaThCsl 3IEKTPONPHUOOPaMH MTPY HapYIIIeHUH U30JISILMH 3J1eKTPOTIPOBO/IOB WK
HEWCITPaBHOCTH BUJIOK



npoboBaTh Kakve-m100 BelllecTBa Ha BKYC

IIpu paboTe c XUMHUECKUMHU PeaKTHUBAMHU CJIef{yeT

HachITIaTh XMMUYECKHe BellleCTBa HelOCPe/ICTBEHHO Ha YalllKy BeCOB.

BbIJIMBATh B PAKOBHUHBI OCTAaTKH CT@PUIM3YIOLUX BelleCTB (0COOeHHO CyeMy U Jualuf),
oTpaboTaHHbIe TUTATE/ILHBIE CPEIbI

npoboBaTh peakTHUBLI Ha BKYC

+mocyy mocsie paboThl C MUHepaIbHBIMUA KACIOTaMH, 1e/I0UaMH U SiZIOBUTBIMU BeIl[eCTBAMU
Cpa3sy ’ke TIaTeJbHO BbIMBITh

Pa6oTath B 1aMHHap-00Kce 0MIacHO ec/Tu
BKJ/IFOU€Ha NIPO/yBKa

BKJIFOUEHO OCBelljeHHe

+BKJ/IFOUEHbI y/IbTpadr0/IeTOBbIe J1aMITbl
HeT MPaBUJIbHOI'O OTBeTa

IIpu paboTe B 1aMuHap-00KCce MOXKHO MCIIOPTUTH ce0e 3peHue U MOTYyUYHTh PaK KOXXHbBIX
MOKPOBOB €C/IH

BKJTFOUEHbI TFOMUHUCL[EHTHBIE JTaMITbI

+BKJ/TIOUEHBI y/IbTPaHOIETOBBIE JIAMITBI

BKJTFOUeHbI MH(PaKpacHbIe JIaMITbl

HeT TPaBWJILHOTO OTBeTa

IIpu pa6oTe B 1aMHHap-00KCe ciefyeT

pas3roBapuBaTh 110 MOOUTLHOMY TesiehOHY

MTUTH BOZY W NPUHUMATh TTUIITY

+CMUPTOBKY 3ampaB/siTh CTUPTOM BZAIU OT OTKPLITHIX MCTOUHHUKOB OTHSI, He [I0TyCKaTb
CUJIBHOTO HarpeBaHUs pe3epByapa

OCTaBJIATh 3aXCKEHHYIO CITUPTOBKY 6e3 rprucMoTpa

IIpu paboTte B laMHHap-00Kce He C1eyeT

paboTaTh B OesioM xasaTe U HGaxusiax

+3arpaB/iATh CIIUPTOM pabOTaroIyt0 (TOPSAIIY0) CTUPTOBKY
paboTaTh B CTEPU/ILHOM MacKe U mepuaTkax

Cob/TI0JaTh YKCTOTY U MOPSIIOK

XpaHHUTh CIIMPT C/IeAyeT

BMeCTe C IpyTMMU peakTUBaMu

+B U30JIMPOBAHHOM OT/le/leHrH 1Kada, yAaJeHHOM OT UCTOYHUKOB OTHSI U CHabKeHHbIM
TIJIOTHO 3aKPhIBAIOIIIENCsl IBEpPIeid, TOKPBITOM BOMIOKOM WK acOeCTOM U 0OUTOM ITOBEpXY
KPOBEJIbHBIM >KeJIe30M.

BMECTe C /10XUMHUKaTaM1

B IIPOBETPUBAEMOM TOMeELL[eHUN

ITpu nonajjaHuy Ha KOXKY KHC/IOThI HY)KHO

HeMe/IJIeHHO CMBITh ee BO/IOM 1 00paboTaTh MOpaKeHHbIe YUaCTKU Tejla (JIabbIM PaCTBOPOM
KUC/TOTBI

HeMe/IJIEHHO CMBITh ee BOZIoW ¥ 00paboTaTh nmopa)keHHbIe YYaCTKU Tejla CTUPTOM
+HeMe/|JIeHHO CMBITh ee BOJI0i U 00paboTaTh MOPaKeHHbIE YYaCTKHU TeJla MbLIbHBIM PAaCTBOPOM
HUUEro He [|eJlaTh

le/l MornajdHvM Ha KOXY I1e/I0UHd HY)KHO



+HeMe/IJIeHHO CMBITh ee BO/|oM 1 00paboTaTk opa’keHHbIe YYacTKH Tefa cjlabbiM pacTBOPOM
KHCJIOTBI

HeMe/IJIEHHO CMBITh ee BOZ[oi 1 06paboTaThk nopakeHHble yYacTKH Tesa ClIMPTOM
HeMe/IJIeHHO CMBITh ee BO/IOM 1 00paboTaTh MOpaKeHHbIe YUaCTKU Tejla MbITbHBIM PaCTBOPOM
HUUero He JieyiaTh

B 3akpbITOM ceiide ci1eyeT XpaHUTD
IIepeKUCh BOZ0po/ia

3¢uUpkI

+CHU/IbHBIE /bl

HEeT MPaBU/ILHOI'0 OTBETAa

O cUIBLHOM MOXKape c¢Jjie/lyeT HeMe/lJIeHHO COO0IIHNTh
3aBeytolieMy Kadepoii

BCEM COTPY/JHUKaM

+71©>KypPHOMY MOKapHOU OXPaHbl

CTyJeHTaM

le/l BO3HUKHOBEHHH MMOXKdpa CJIeayeT

HeMeJIeHHO ITOKWHYTh TIOMeIleHre

HeMed/IEHHO OTKDBITh IBEPHU U OKHdA

+HeMe/lJIEHHO BBIK/TFOUUTL I'a3, OTK/IIOUUTD BJIEKTPOHPI/I6OPI:I, 3aChbITIaTh MMeCKOM WJIM HAKPBITh
oes/IOM O4ar BO3ropaHus

HET IIPpaBUJIbHOI'O OTBETA

PafoTaTth ¢ aBTOK/IaBOM U JUCTH/UIATOPOM MOTYT TOJIBKO

nuLa, foctyrive 18 siet, mpouleiive creluanbHoe o0yueHue

+/I1Lia, JOCTUTIMe 18 jieT, mpolle/iire KypcoBoe oOyueHue, aTTeCcTaljuio B
KBa/IM(UKaLMOHHOM KOMUCCHU U MTOJTYUYUBIIKe COOTBETCTBYIOLMEe YA0CTOBEPeHUs
nLa, Jocturimve 18 yieT, mosTyurBILvie aTTecTaT O CpeiHeM 00pa30BaHUM

HeT [1PaBU/IbHOI0 OTBeTa

CBeToBas KOMHaTa npejHa3Ha4eHa /s
+UHKyOaLK KyJIbTYP

CTepUIbHBIX [1epecaZlok KJIeTOK U TKaHel pacTeHui
TIPUTOTOBJIEHUS IUTATE/IbHBIX CpeJ

HeT MPaBUJIbHOI'O OTBeTa

OnepanMoHHasi KOMHAaTa npejHasHavyeHa A/
VHKYO0Aalu Ky/IbTyp

+CTepU/IbHBIX [TepecaZlok KJIeTOK U TKaHel pacTeHui
TIPUTOTOBJIEHUS IUTATe/IbHBIX CpeJ

HeT MPaBUJIbHOIO OTBeTa

JlaMmuHap-00KC mpeAHa3HAYeH s

WHKYO0Aalu Ky/IbTyp

+CTepUIbHBIX IepecaZiok KJIeTOK U TKaHel pacTeHui
TIPUTOTOBJIEHUS] TUTATebHBIX CPeJ,

HeT MpaBUWJILHOTO OTBeTa

MoeyHas 1 aBTOK/IaBHas MpejAHa3Ha4eHa /iAo
WHKYO0Aalu Ky/IbTyp



CTepU/IbHBIX 11epeca/ioK KJIeTOK U TKaHel pacTeHHui
+MBITbsI M CTEPU/IN3AIUH 1aD0PaTOPHOM MOCY/IbI
HeT NPaBU/ILHOTO OTBeTa

ABTOK/IaB HCHI0JIB3YIOT A1
TIPUTOTOBJIEHUS IUTATE/IbHBIX CpeJ
+CTepu/Iv3aLuM UTaTeIbHbIX CpeJ,
WHKYO0Aalu Ky/IbTYP

HeT MPaBUJIbHOIO OTBeTa

CyuiuibHbIN IKag UCTO/b3YIOT JJIA
TIPUTOTOBJIEHUS TUTATETbHBIX CPeJ]
+CTepuin3aluu 1labopaTopHOU MOCY/IbI
WHKYOAI[U¥ KYJIbTYD

HeT MpaBUWJILHOTO OTBeTa

JTabopaTopHbIe HHCTPYMEHTbHI CTEPU/IH3YIOT C TOMOIIBIO
aBTOKJ/IaBa

+CyIIUIBHOTO IIKaga

yAbTpar0/IeTOBBIX JIaMIT

HeT TIPaBWJILHOTO OTBeTa

CTepuwIbLHOCTD B JIJaMHHAP-00KCe MOJA/1eP)KMBAIOT C MOMOIILI0
aBTOKJ/IaBa

CYIIM/ILHOTO IKaga

+y/IbTParOJIeTOBBIX JIaMIT

HeT TPaBWJIbHOTO OTBeTa

B onepanioHHOM KOMHaTe J0/DKHbBI HaX0/JUTHCS
3JIEKTPOTUIUTKH, AHA/TATUYECKUE BECHI
JUCTUIISITOP, aBTOK/IaB

JTFOMMHHUCI|EHTHBIE JIAMITbI, TIOJIKH
+1aMuHap-00KChI, ybTpaUrOIeTOBbIE JIaMIThI

B cBeToBO# KOMHAaTe JO/DKHBI HAXOAUTHCSA
3JIEKTPOTUTUTKH, AHAJTATUUECKUE BEChHI
JUCTUIISITOP, aBTOK/IaB

+/IFOMUHUCIIEHTHBIE JIAMTTbI, TTOJTKH
JlaMUHApP-00KCHI, YIbTpadr0o/IeTOBbIe JIaMITb

B MoeuyHO0-aBTOK/IaBHOW KOMHAaTe A0/DKHbI HAXOAUThCSA
3JIEKTPOTUIUTKH, AHA/TATUUECKUE BEChHI

+IUCTUIIISITOD, aBTOK/IaB

JTFOMUHHUCI|EHTHBIE JIAMITbI, TIOJIKA

JlaMUHApP-00KCHI, YIbTpahro/IeTOBbIe JIaMITb

B KoMHaTe /1A NPUTOTOB/IEHUA MUTATeIbHBIX CPeJ J0/DKHbI HAX0AUTHCHA
+3/IeKTPOTUIUTKH, aHATUTUUECKHE BECHI

JUCTUIISITOP, aBTOK/IaB

JTFOMMHHUCI|EHTHBIE JIAMITbI, TIOJIKH

JTaMHUHApP-00KCHI, YIbTpahro/IeTOBbIe JIaMITb



CrepuiM3anuio j1abopaTopHOil MOCYAbI OCYLIECTB/IAIOT

+CYXHM >KapoM B CYIITWILHOM IIKa(y WK BJIaXKHBIM )KapOM B aBTOKJIaBe
MIPOTUPaHUEM CITUPTOM

KUIIA4YeHrneM

HEeT IMMPaBUJIBHOI'O OTBETA

JIabopaTopHbIii HHCTPYMEHT MO)XHO CTepH/IN30BaTh
+KunsgueHueM B Teuenue 30 MUH
aBTOK/IaBUpOBaHueM B TeueHue 30 MUH
B CYLIM/ILHOM 1IKady B TeueHue 30 MUH

MIPOTUPaHUEM CITUPTOM

CTepnnmaum{ MHUTATE/JIBbHBIX CPeJ] OCYIIeCTB/IAETCA

+aBTOK/IaBUPOBAHUEM
B CYLIW/IbHOM LKAy
nobaBieHreM CIvpTa

HET IMMPaBUJIBHOI'O OTBETA

Crepuin3anuio HHCTPYMEHTOB MOKHO NPOBO/MThH
+B cymuabHOM 1iKady npu + 140° C B TeueHnH 2 4acoB
aBTOK/IaBUpOBaHueM B TeueHue 30 MUH
B CYLUM/ILHOM 1IKady B TeueHue 30 MUH

MIPOTUPaHUEM CITUPTOM

Tabmmiia 3.1 — Kpurepun o1jeHKH ChopMHUPOBAHHOCTH KOMIIETeHIUI

KO,Z[ W HaMMEHOBaHHE

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

WHJMUKaTopa (4acTy KOMITETEeHLIMM)

JIOCTH)KEeHUS Ha 6a30BOM ypOBHE Ha IMOBbILLIEHHOM YPOBHE
KOMIIETEHL[MH (YaCTH | COOTBETCTBYET OL[eHKe COOTBETCTBYeT COOTBETCTBYeT

KOMITeTEeHLIUM ) «YZIOB/IETBOPUTENILHO» | OLIeHKe «XOPOIIO0» OLIeHKE «OTJINUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHMaabHOro Oassia MaKCHMaJbHOT O MaKCHMaJIbHOT O
Oania Oamia

OIIK-1. Criocoben Bnapgeet matepuanom Braneer Bnageetr matepuanom

pelaTh TUTTOBbIE
3aJjaun
rpoeccroHanbHON
JiesiTeTbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBeHHbBIX HayK C
rpuMeHeHleM
MH(OpMalOHHO-
KOMMYHUKAI[MOHHBIX
TEeXHOJIOTUM.

10 TeMe,
JIeMOHCTPUPYeT yMeHHe
pelaTh TUTOBbIE
3ajaun
rpoeccroHaNbHON
JiesiTeTbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
€CTeCTBeHHBIX HayK C
rpuMeHeHleM
MH(OpMalOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUI, HO
WCIIBITHIBAET
3aTpyAHeHUs!.

MaTepuasoM o
TeMe,
JIeMOHCTPUPYeT
yMeHHe pellaThb
TUTIOBBIE 33/]aUU
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTemMaTUuecKux U
eCTeCTBeHHbIX HayK
C IpYMeHeHueM
HMH(OpMalLIOHHO-
KOMMYHMKaL[MOHHBI
X TeXHOJIOTUH, HO
JI0TTyCKaeT
HETOUHOCTH.

T0 TeMe,
JIeMOHCTpUpYeT
yMeHUe pelliaTh
THUTIOBbIE 33/jau
ripoeccroHaNbHOM
JlesiTe/TbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBeHHbIX HayK C
ripuMeHeHUeM
HMH(OpPMaLOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM.




Mogaysib 2. BUOTeXHOJIOTHS KaK HayKa U OTpac/ib POU3BOACTBA. bUOTeXHOJIOrHS B
ATIK.

Wcnonb3oBaHre MeTO/0B OMOTEXHOJIOTMM B 3all[UTe pacTeHul, repepaboTke u

XpaHeHWW TPOAYKIMM  CaJJOBOACTBA. bHOTexHO/MOrMueckve MeTOAbl B

MHUKpPOOHOJIOTHH, PpellleHuH T1pobsieMbl OHOJIOTUYECKOTO a30Ta  YTWIA3ALUU

OTXO/IOB, 3alljMTe OKPY’Karolller Cpe/ibl.

TecToBbIe 3alaHNA
Bribepute oZiiH BapyaHT OTBeTa

IIpouecc mpeBpaileHus Yr/IeBOJ0B PacTeHU B ()epMeHTEPe B Pa3HOOOPa3HbIe BeIeCTBa C
MOMOIIbI0 MUKPOOPraHM3MOB Ha3bIBAlOT

OMOCUHTE30M

OuosoKalei

+0rOKOHBepcueit

HET MPaBUILHOTO OTBETa

K 0H0TexH0/I0rHYecK1M MpoLeccaM 0THOCUTCS MPOU3BO/ACTBO
+MOJIOUHOKHUC/TBIX TIPO/IYKTOB, ChIpa

obopyaoBaHus i 6ruosaboparopuii

KOHCEepPBUPOBaHHBIX MTPOIYKTOB

HeT TPaBUJILHOTO OTBETa

K 0MOTeXHO0/I0rM4eCKUM MPOL[eccaM 0THOCHTCS
MOUKa JIbHa, BCIAIITKa [TOYBbI

+MMBOBapeHye, KBallleHHe OBOIIei

BUHO/Ie/e, YOOpKa yposKast

TIPOM3BO/ICTBO ChIpa, PyMuUrariust

MeTtoaaMu 6HOTEXHOJIOTMH B MULLEBOI MPOMBILLICHHOCTH MOTYYaloT. ..
WCKYCCTBEHHBIN 610K

aMHHOKUCJIOTEI M OpraHruyecKue KUC/I0ThI

MUIIeBbIe KpACUTE/IX U apOMaTU3aTOPLI

BUTAMUHBI

+ BCe Iepeyrc/ieHHbIe METO/IbI

K 0H0TexHO0/I0rHuecKuM NponeccaM 0THOCHTCS
+MOUKa JIbHa, BUHOZe/1e

BCIIallIKa MTOYBBI, TMBOBapeHHe

ybopKa ypoykasi, KBallleH/e OBOLIeid
TIPOM3BO/ICTBO ChIpa, (hymMUranus

K 0H0TexH0/I0rHuecKuM NMponeccaM 0THOCHTCS
MOUKa JibHa, (ymMUrariys

BCTIAIIIKa [TOYBBI, TMBOBApPEHHE

ybopKa ypoykasi, KBallleH1e OBOIIlei
+TIPOM3BO/ICTBO ChIpa, BUHOZEHe

K 0H0TexHO0/I0rHuecKuM NponeccaM 0THOCHTCS
MOYKa JIbHa, BCIallIKa [10YBbI
(¢ymuranys, KBarleHre OBOLeH



BUHO/Ie/ive, yOOopKa yposKast
+TIPOU3BO/ICTBO ChIPA, TMBOBApeHHE

Anmnaparsl Jjisi Ky/IbTHBUPOBaHUSI MUKPOOPraHU3MOB Ha3bIBaIOTCS
LeHTpudyru

+TepMOCTaThI

(hepMeHTepBI

HeT MPaBUIbHOT'O OTBETA

J1s crepunM3anyy ¥ Mo/iiep)KaHusl BHYTPH (pepMeHTepa ornpefie/IeHHOM TeMIiepaTyphbl
HCII0/Ib3YIOT

3/1eKTPOMeLLa/IKU

+T1apoBble pyOalku

3pUPT

HeT NPaBU/IbHOTO OTBeTa

151 nepeMemiMBaHUsA XXUAKOCTH B (hepMeHTepe NponycKaHueM yepe3 Hee NMy3bIPbKOB
BO3/yXa HCIO/Ib3YHT

3/1eKTpOMella/IK1

rapoBble pybarku

+3pudT

HeT NPaBWJILHOTO OTBeTa

Buora3oBble yCTaHOBKH MpeHa3HAYeHbI /ISl MPOU3BO/CTBA
OouoTOMIMBa

+06uorasa u yanoopeHus

AHTUOMOTHUKOB

HET MPaBWILHOTO OTBETA

ITnacTMacchl Ha OCHOBe KpaxMaJia Mmojiy4aroT C OMOIIbI0
Azospirillum

Salmonella enteritidis

+Pollularia pollulans

HeT MPaBUJILHOTO OTBeTa

B nepepa6oTKe Mo/I0Ka ¥ IPOM3BO/ICTBE MOJIOYHBIX MPOJAYKTOB HUCIO/Ib3YIOT
amusiasy

TeKTUHA3Y

XUTHUHA3y

+/1aKTasy

JelicTBYIOIIIM HAua/10M pH30TOP(HUHA ABIATCA
+K/1ybeHbKOBbLIE OaKTepUH

accouyaTUBHbIE OaKTepuH

CcBOOOHOXKUBYII[HE OaKTepHUH

HeT NPaBW/ILHOTO OTBeTa

JeHCTBYIOIIIM HA4a/I0M a30TO0aKTepHHA SIB/IAIOTCSA
K/TybeHbKOBbIe OaKTepuH

accouyaTUBHbIe OaKTepuH

+cBOOOAHOXKUBYII[HE OaKTepUH

HeT NPaBWJILHOTO OTBeTa



Juaszorpodsl 3T0...
K/TybeHbKOBbIe OaKTepuH
+accoluaTiBHbIE OaKTepuu
CcBOOOHOXKUBYII[HE OaKTepHUH
HeT TPaBUJILHOTO OTBeTa

Ilmanob6akrepumn 3T0...
K/TybeHbKOBbLIe OaKTepuH
accoLyaTUBHbIe OaKTepuH
+cBOOOAHOXKUBYII[HE OaKTepUH
HeT NPaBWJILHOTO OTBeTa

K cB000JHOXUBYIIIUM a30TPHKCATOPAM OTHOCATCS
a30CIUpuIa

+a30To0aKTep, KIOCTPUANN

calbMOHesIIa

HeT MPaBUJILHOTO OTBETa

K acconMaTHBHBIM 0aKTEPUAM OTHOCATCS
+azocnupusina

aszorobakTep

K/IOCTPU/IU

HeT MPaBUJILHOTO OTBETa

IIpu BHeceHNH a30Ta B COCTaBe MHUHEPAIbHBIX y/[00peHHil 3arpsi3HAeTCA OKPYKalommiast
cpefia, a pacTeHUs yCBaNBalOT JIUIIb

30 %

+40 %

50 %

60 %

Buosoruyeckuii a30T, yCBOeHHbIN U3 aTMOC(epbl a30TPUKCUPYIOIMMHA
MHKPOOPraHU3MaMH, HUCII0/Ib3YeTCsl

30 %

50 %

60 %

+100 %

[uano0aKTepuu npu 6/1aroNpUATHHIX YC/IOBHAX MOT'YT yCBaMBaTh a30Ta
ot 200 mo 500 kr/ra

+ot 20 o 50 kr/ra

OT 2 710 5 Kr/ra

HeT MPaBUILHOTO OTBeTa

ITpu Npou3BO/CTBE SJHTOMONATOreHHBIX OMOIMPeNnapaToB BbIPALUBAIOT HENOCPEACTBeHHO
Ha MUTaTe/IbHBIX CpeJax

+0akTepun 1 rpudbI

BUPYCBI

HaceKOMbIe

HeT MPaBU/IbHOTO OTBETa



IIpu npou3Bo/CTBe JHTOMONATOreHHBIX OHOMpPeNnapaToB Pa3MHOXXAKTCS B K/IeTKaX
HACEKOMBIX, KY/IbTUBHPYEMbIX Ha MUTAaTe/IbHbBIX Cpeax

bakTepry ¥ TPUObI

+BUPYCHI

HACEeKOMbIe

HET MPaBWILHOTO OTBETA

Ji1s1 pa3MAryeHus1 XUTHHOBOI'0 MOKPOBA M 00/1erYeHNs MPOHUKHOBEeHNs 0aKTepui BHYTPb
TeJIa HACEeKOMBIX IPH MCI0/Ib30BaHNH 0aKTepHaIbHBIX NpernapaToB NPUMeHAIT

amuiasy

NeKTUHa3y

+XUTUHA3y

JaKTasy

J17isi ocBeT/IeHUs1 COKOB Y BHUH, JI/Isl MOUKM NPA/UIbHBIX PACTeHHH NPUMEHSAIOT
amusasy

+TeKTUHa3y

XUTHHa3y

JIaKTasy

MeTtoaamu 6MOTEXHO/IOTMH B MUIEBOH MPOMBIILIEHHOCTH MOJTyYaloT. ..
WCKYCCTBEHHBIN 610K

AMHUHOKHCJIOTHI ¥ OpraHn4ecKre KUC/IOThI

TIUILLeBbIe KPACHUTE/T U apOMaTHU3aTOPbI

BUTaMUHBI

+ BCe IlepeulC/IeHHbIe BelllecTBa

Bonpoce! K KO/IJIOKBHYMY

. BuoTexHOIOTHs Kak HayKa ¥ OTPaC/b TIPOU3BO/ICTRA.

. Kparkas vcropusi pa3BuTHsi OMOT@XHOJIOTHH.

. Ucrionib30BaHMe KJIETOYHOM 1 TKAHEBOW OMOTEXHOIOTUU B PACTEHUEBO/ICTBE.

. MepnI 6e3omacHOCTH 1Ipy paboTe ¢ aBTOK/IaBOM.

. OcHOBHBIe TpeOOBaHUs K 1a00PaTOPUU KyJIbTYPhI M30JIMPOBAHHBIX K/I€TOK U TKaHEH.
. MeTogp! cTepuin3alyiy UICXOZHOTO PACTUTEILHOTO MaTepHara.

. MepbI 6e3oracHOCTH TIpU paboTe B TaMHUHap-00Kce.

. BuorexHomnorus B perieHu# pobieMbl OMO/IOTMYECKOTO a30Ta.

. MeTogpl cTepuIn3alii UHCTPYMEHTOB.

. IluraTenbHbIe Cpe/ibl, 3HAUEHNE KOMIIOHEHTOB TIUTaTeTbHBIX Cpe[

. MeTogp! cTepuin3aryy 1abopaTOpHOM TIOCYABI.

. Co3paHne acenTUYeCKHX yCIOBUM B 7abOpaTOpuH.

. MeTo/pl cTepu/In3alii pacTUTETIbHOTO MaTepHaa.

. MeToayka puUroToB/ieHUst MaTOUHBIX PaCTBOPOB.

. MeTo¥Ka MpUTOTOB/IEHUST TIUTATETbHBIX CPE/I.

. BUOTeXHOJ/IOTHUSI B TIUILIEBOM MPOMBIIIJIEHHOCTH.

. BuoTexHo0THsS B pellieHuH Mpo0/IeMbl YTHIHU3AIUN CeTbCKOXO03SIMCTBEHHBIX OTXOZO0B.
. buoTexHonorys B mpou3Bo/CTBe OMOY100peHu.

. BUoTexXHOIOTHS B IPOM3BO/ICTBE CPECTB 3allUThl PACTEHHA.

. [lpumeHeHne OMOKOHBEPCHH B CETbCKOX031HCTBEHHOM TTPOH3BO/ICTBE.

R OO UTLA, WN -

NP R R R, RPR R R R R
S UOVWoONOOUTEA, WNRFO

Tabsuiia 3.2 — Kputepuu o1jeHKM CpOpMHUPOBAHHOCTH KOMIETeHIUI

Kogu ‘ KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIETEeHI[UH




HavMeHOBaHUe
VHJMKaTopa
JIOCTYKeHUST

KOMITeTeHIUU (4acTu

KOMIETEeHL1N)

(4acT KOMMIETeHLMH)

Ha 6a30BOM ypOBHe

Hd ITOBBIIIEHHOM YDOBHE

COOTBETCTBYET OIleHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCHMasibHOTrO Oasia

COOTBETCTBYET
OL[EHKE «XOPOILIO»
65-85% ot
MaKCHMa/IbHOT'O
6anna

COOTBETCTBYET OIljeHKe
«OTJIUYHO»
86-100% ot

MaKCUMa/IbHOro Oasia

OIIK-1. Criocoben
peIlaTh TUTIOBbIE
3a/1aun
rpoeccroHaNbHON
JIesITeTbHOCTH Ha
OCHOBe 3HaHMWH
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKUX U
€CTeCTBeHHBIX HayK
C IPUMEHEeHUEM

Bnazeer MaTepuaniom
T0 TeMe,
JIeMOHCTpUPYeT
yMeHHe peliaTh
TUTIOBbIE 33/]aun
rpoeccroHaNbHON
JiesiTeTbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1

Brnazieer MaTepuaniom
10 TeMe,
JIeMOHCTpUpYeT
yMEeHUe peliaTh
THUTIOBbIE 33/jau
ripoeccroHaNbHOM
JiesiTe/TbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUYeCKUX U

Bnazeer MaTepuaiom
10 TeMe,
JeMOHCTpUPYeT
yMeHHe peliaTh
THUTIOBbIE 33/]aud
ripoeccroHaNbHON
JiesiTeTbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1

MH(}OpMaLMOHHO- eCTeCTBEHHbIX HayK C | eCTeCTBEHHBIX HayK C | eCTeCTBEHHBIX HayK C
KOMMYHUKAI[MOHHBIX | IPUMeHeHreM ripuMeHeHleM rpuMeHeHleM
TEeXHOJIOTUM. MH(OpMalOHHO- HMH(OPMaLOHHO- MH(OpMalOHHO-
KOMMYHUKAI[MOHHBIX KOMMYHMKAI[MOHHBIX | KOMMYHUKAI[MOHHBIX
TeXHOJIOTUI, HO TeXHOJIOTUH, HO TeXHOJIOTUH.
WCIBITHIBAET JIOTTyCKaeT
3aTpyJHEeHMUsI. HETOYHOCTH.
OIIK-4 Brazseer HaBbIKaMu Bnaneer HaBbIKaMu Brazneer HaBbIKaMu
Criocoben peanv3aluu peanu3auuu peanu3aluu
peaiu30BbIBaTh COBpPEMEeHHBIX COBpEMEeHHBIX COBpPEMEeHHBIX

COBpeMEHHbIE
TeXHOJIOTHUH U
000CHOBBIBATh UX

TeXHOJIOTUHN U
000CHOBaHUA UX
TIpUMeHeHue B

TeXHOJIOTUI U
000CHOBaHUA UX
TIpUMeHeHue B

TeXHOJIOTUHN U
000CHOBaHUA UX
TIpUMeHeHue B

rpuMeHeHle B ripoeccroHaNbHON ripoeccroHaNbHOM | TIpoecCcrHoHaTEHOU
npodeCcCUOHANBHOU | [eATebHOCTH, HO JesTeIbHOCTH, HO JeATeTbHOCTH.
JesITe/TbHOCTH. WCTIBITHIBAET JIOTTyCKaeT

3aTpy/JHEHHUSI. HETOUHOCTH.

O1ijeHOUHbIe MaTepHasibl M CpeJCTBa AJs NPOBePKU C(HPOPMHPOBAHHOCTHU

KOMIIeTeHIUM

Moaynb 3. KieTouHast ¥ TKaHeBasi OMoTexHo/iorvs. Ky/lbTUBUpOBaHUe KJ/I€TOK U

TKaHe! in vitro.

TecToBbIe 3ajaHUs

BribepuTe ofiH BapUaHT OTBeTa

HepBblM HccoieaoBaresieM, 3dHABIIUMCA YCTAHOB/IEHUEM MUHUMAJ/IBHOI'O pa3Mepa
IKC(CII/IAHTA Ha Cpe3aX KOPHA CBEKJ/IbI U 0AYBAHUYHKA U CErMEHTbI cTed1s TOI10J/14, OBLI...

+ Kapn Pexunrep
Monbsip

Yaur

l'oTpe




Brnepsble mporecc 06pa3oBaHusi Ka/uTyca U3 KyCOYKOB PacTUTe/IbHbIX TKaHel Ha0ofamu
HCC/Iel0BaTe/H. ..

Bounns u Cakc

+ X. ®extunr u I'. ['abepranar

Yaiit u 'oTpe

Mypacure u CKyr

B03M0)XHOCTH /10/ITOr0 Ky/IbTUBUPOBaHUsI PacTeHH#l B YUIOBHAX in vitro 3a cuet,
MepHo/UYeCcKOoro nepecaXxuBaHusA MX Ha CBeXXYI0 MUTaTeIbHYIO CpeAy, MoKa3aaiu
HCC/Iel0BaTe/H. ..

Bounns u Cakc

X. ®extunr u I'. ['abepianar

+ Yaiit u I'oTpe

Mypacure u CKyr

KantycHyio TKaHb MOXXHO MOJTYYHTh U3:
ctebneit

roueK

L[BETKOB

MbUILHUKOB

+ BCexX YacTel pacTeHUU

I'eTeporeHHOCTH Ka/l/TyCHOM TKaHU BbI3bIBAIOT:
MePBUYHBIN SKCIJIaHT

COCTaB MUTATe/IbHOU Cpe/ibl

YKC/I0 CyOKY/IbTUBUPOBAHUIN

+ BCe nepeynciieHHble ()aKTOpbI

KannycHyio TKaHb He peKOMeH/lyeTCsl IPUMEeHATh AJIf:
TMO/Ty4YeHUs1 Bell[eCTB BTOPUYHOIO CUHTe3a

+ pa3MHOKeHUS pacTeHUI

KJIETOYHOU CeJIeKLIUU

T0JIyYeHHsl CyCIIeH3UOHHOM KYJIbTYPbI

BCeX TMepevrC/IeHHbIX MPOL[eCCOB

HopMasibHble K/1eTKHM PacTeHHUi 0T 0IyXo0/IeBbIX MOP(010ruyecKn
OT/IMYAKOTCA

+He OT/IMYarTCs

CBOM BapyaHT OTBeTa

CycneH3HOHHbIEe KY/JIbTyPbl XapaKTepHU3yITCA
+ BBICOKOU arperaTupoBaHHOCTBIO
obpa3oBaHueM rpyti u3 5-10 KieTok
OJIMHOYHBIMU KJIeTKaMu

CBOU BapuaHT OTBeTa

CyCneH3HO0HHYI0 KY/IbTYPY MO/Iy4aloT U3:
+ Ka/ITyCHOW TKaHU

MepPBUYHOI0 3KCIIIaHTa

BCeX IepPeurC/IeHHbIX CTPYKTYP

CBOU BapuaHT OTBeTa



ITpoToniacThl pacTUTE/NbHBIX K/I€TOK ObI/TH BIiepBble BbIjie/IeHbI:
(hepMeHTaTHBHO

+ MexXaHWYeCKU

CBOU BapuaHT OTBeTa

MoskeT /11 IPOTOIIACT C/IY)KUTh MEPBUYHBIM 3KCIIJIAHTOM /I/Is1 Pa3MHO)KeHUs pacTeHuH in
vitro:

+ na

HeT

Kakue HanpaB/ieHHs MCC/IEJ0BAHUA OTHOCATCA K K/IeTOUHOM HH)KeHepUuH?
+ TMoJTyueHue TPaHCTeHHBIX pacTeHuM

CUHTe3 BTOPUUHBIX COeIMHEHUN pacTeHU

r3yuyeHue a30ThUKCalUn

roJiyueHrie KOPMOBBIX Oe/TKOB

HoBoo0Opa3oBaHue K/1€TOK M TKaHel MyTeM Pa3MHO)KeHHUA Ha3bIBaeTCH:
b depeHmaLys

nenuddepeHLMaLvs

+ nposdeparus

KannycHas TKaHb COCTOMT U3 KJ/IeTOK:
nrddepeHIIMPOBaHHbBIX

rapeHXUMHBIX

+ nenuddepeHMPOBaHHBIX
MepUCTeMaTHUeCcKuX

TI0JIOBBIX.

Kak yacro nepeca)xMBarOT Ka//IyCHYI0 TKaHb Ha CBe)XYI0 IUTaTe/IbHYIO Cpery?
yepes 1 Hep,

yepes 2 He[J

+ yepes 3 He[,

yepes 4 He[

Kannycnaﬂ TKdHb
+ reTeporeHHa
roMoreHHa

OnyxoJ/ieBble K/IETKH PacTeHH#l B KyJ/IbType
TOPMOHO3aBUCHUMBI
+ TOPMOHOHE3aBUCHUMBI

CycneH3uoHHasi KyJbTypa Mpejno/iaraer BbIpamuBanue JAeauddepeHIUPOBaAHHBIX
KJ/IETOK Ha cpeje:

+ JKUJIKOM

TBepZON

Ha BCeX TMepeurcIeHHbIX cpelax

Cycnenanonnaﬂ KYJ/JIbTYyPd CUIY)KHT HCTOYHHUKOM JJIA:
MOoJIy4yeHHs BelljeCTB BTOPUYHOI'O CUHTE3d

MmpoBeaeHud K/IeTOUHOM CeJIeKIIMH

MoJIy4eHHs U30/IMPOBAHHBIX IIPOTOI/IACTOB



+ BCeX IepeurCIeHHbIX pa60T

IIpu MexaHHMYeCKOM BbI/le/IEHHH MPOTOIUIACTOB K/IeTKH MOrpPy’>KakT B:
T71a3MOJIUTHK

+ depmeHT

BOZly

CTIUPT

JInst obecrieueHUsi FTeHETHYECKOHW CTa0W/IBHOCTH K/JIOHHPYeMOro0 MaTeprasia B KauecTBe
IKCIUIAHTA MPeNoUTHTEe/IbHEee UC0/Ib30BaTh TKAHU

CTaphble

+ Monoibie

He UMeeT 3HaueHus

Comarnueckas rudpuan3anysa — 3T0 CIUsHUE:
+ COMaTH4YeCKUX MPOTOI/IaCTOB

T0JIOBBIX K/IeTOK

KaJUTyCHBIX KJ/IeTOK

CBOICTBO TOTUIIOTEHTHOCTH PACTUTE/IHHOU K/IeTKH JIEKUT B OCHOBE TO/TyYeHHU:
610JIOTHYeCKH aKTUBHBIX BeIlleCTB

+ pacTeHUM-pereHepaHToB

BellleCTB BTOPUUHOTI'O CUHTE3a

HeoprannsoBaHHas nposiugepupyoiias TKaHb, cocTosmas us3 jeanddepeHnipoBaHHbIX
KJ/IeTOK, Ha3bIBaeTCA:

MepucTeMaTuuecKast TKaHb

CyCITIeH3UOHHasd KyJIbTypa

rapeHxuMHas TKaHb

+ KaJ/l/IyCHasl TKaHb

METO}] «KOpMHIero CJios» UCIoJIb3yHOT /i KY/IbTUBHPOBAHUA:
HaPEHXHMHOﬁ TKaHH

+ OJMHOYHBIX KJI€TOK

HN30/IMDOBAHHBIX 3ap0,quLLIe1‘/JI

H30/IMPOBAHHLIX IMPOTOIL/IaCTOB

JIisi BbIUJIeHeHHsl 3K CIJIAaHTa JIy4llle HCI0/Ib30BaTh
+MO0J10/ible TKaHU pacTeHU B MepU0/, BereTalyuu
3pesible TKaHU pacTeHUi B Mepuo/| BereTalyun
MOJI0/Ible TKaHW pacTeHU B NepUO/, OKOsI

3pesible TKaHU pacTeHU B Mepuo/ MOKOs

Hawu6os1ee n/1acTHYHBI ¢ TOYKH 3pPEeHHS CIIOCOOHOCTH K MopdoreHe3y in vitro
+He3peJible TKAHU U OpraHbI

3peJible TKaHU U OpPTaHbI

CTapble TKaHW U OpraHbl

HeT MpaBUJILHOT'O OTBeTa

Oco0eHHO yA00HBI B KaueCTBe IKCIVIAHTOB
MEepHUCTEMbI, 0CHOBaHMUsI T0OET0B, Ma3yIlHbIe MIOYKU U 3peJible TKaHU
MEepUCTEMBI, 0CHOBaHUSI 1100OEroB, Ma3yIlHble TIOUYKH U He3peJsible TKaHU



+MepUCTEMBI, BepXYIKHU HO6€FOB, Ma3yIlHbIe IMTOYKH W He3peJ/ible TKAHU
MepHUCTEMBI, BEPXYIIKH HO6€FOB, Ma3yIiHbIe TIOUKHW U 3peJible TKAaHU

Bbiie N71aCTUYHOCTD 3KCIJIAHTOB
+ U3 OJHO/IeTHUX pPacTeHUH

13 MHOTOJIETHUX paCTeHU!

U3 IBY/IeTHUX pacTeHUH

HeT MIPaBUJILHOTO OTBeTa

PacreHus-pereHepaHTbI Ky/JIbTUBHPYIOT in vitro npu
temmneparype +30° C, ocBeljeHHOCTH 50 JTFOKC
temriepatype +15° C, ocBerienHocTr 500 yIFOKC
temmneparype +20° C, ocBeljeHHOCTH 50 JIFOKC
+Temneparype +25° C, ocBemjeHHOCcTH 5000 /TIOKC

OnrumanbHas BJIQKHOCTh BO3JyXa B KY/IbTUBALMOHHOM IIOMeLeHUH
20-30%

40-50%

+60-70%

80-90%

JITUTEe/IHOCTHh CBETOBOTO MEepHo/ia B UHKY0AI{HOHHOM MOMEIIeHHH COCTaB/IsAeT
8u

104

+16 u

204

O0bIYHO KA/UTYC KY/IbTUBHPYIOT IIPH

+ Temniepatype +25° C, B TeMHOTe

temriepatype +25° C, ocBerienHocTH 5000 MHOKC
Temmneparype +15° C, B TeMHOTe

temriepatype +15° C, ocBerienHocTr 5000 HOKC

KannycHas Ky/i1bTypa — 3T0

+HeopraH130BaHHas IpoIM(eprpyoLLas TKaHb, COCTOALasA U3 Aefu(depeHMPOBaHHbIX
KJIeTOK

KyJ/IbTypa K/IeTOK pacTeHUH, BbIpalliiBaeMasi B XKM/IKOM MUTaTe/IbHOW cpefie

M30/IMPOBaHHbIe NIPOTOI/IACTHI IIOC/IE BOCCTAHOBJ/IEHNSI MU K/IETOYHOW CTEHKU

HeT [PaBU/ILHOIO OTBeTa

CycneH3nM0HHaA Ky/1bTypa — 3T0

HeopraHu3oBaHHas npoaudepupyrollas TKaHb, cocTosas U3 AeAanuddepeHIpoBaHHbIX
KJIeTOK

+Ky/bTypa KJIeTOK PacTeHUH, BblpalliiBaeMasi B XKUKOU NTATaTe/IbHOU cpefie
M30J/IMPOBaHHbIe [TPOTOI/IACTBI II0C/Ie BOCCTaHOB/IEHUS] UMU K/IeTOUHOW CTEHKU

HeT MpaBU/ILHOT'O OTBeTa

HcTouHNKaMH OTAE/IBHBIX K/I€TOK He MOTYT ObITh

KJ/IeTOYHbIe CyClIeH3UU

Maljepalivsi TKaHel pacTeHul (Harpumep, Me3odusiia JMCTa)

V30/TMPOBaHHbIe MIPOTOI/IACTHI TOC/Ie BOCCTAHOB/IEHUSI MU KJIeTOUHOM CTEHKU
+0JpeBeCHeBIIHEe TKaHHU



JI/1s1 mo/tydeHusi 0340POB/IeHHbBIX PACTeHHH KCIVIAHT BbIWICHSOT U3
Me3odusia mMcTa

SHZO0CIepMa

+anvkaabHOW MeprCTeMbl

Cep/ILieBUHHOM MapeHXHUMbI

Jins moJyueHHUs CyCIeH3HOHHBIX KY/JIbTYP MO)KHO MCII0/1b30BaTh
+Kanyc

yepelLoK JIUCTa

anuKabHble MepUCTEMBI

HeT MpaBUJILHOT'O OTBeTa

JI/151 HO/TyYeHHsl CyCIIeH3UOHHBIX KY/IbTYP MO)KHO HCIIO/Tb30BaTh
YepeILoK JIUCTa

+Mme30¢us 1McTa

arvKasbHbIe MePHUCTEMBI

HeT TIPaBUJILHOTO OTBETa

Ha nutarenbHoM cpefie 0e3 ropMOHOB MOTYT PacTH
+0IyX0JIeBbIe U «TIPUBLIUHBIE» TKAHU
paCTeHUsI-PereHePaAHThI

anuKayibHble MEpUCTEMBI

HeT MPaBUJILHOTO OTBeTa

JI/is IoJTyYeHUs CyCTIeH3UOHHBIX KY/IbTYP JIydllie HCI0/Ib30BaTh Ka/lIyC
TIJIOTHBIN

cpefHuN

+PBIX/IbINA

HeT MPaBUJILHOTO OTBeTa

OpHOopoAHBIE 110 TeHOTHUITY PAaCTeHUsI-pereHepaHThl N0/1y4aloT U3
Kastyca

NIPOTOI/IACTOB

+MepucTeM

HeT MIPaBUJILHOTO OTBeTa

B kauecTBe cTepH/IM3aTOPOB MCMO/IL3YIOT PACTBOPLI
abCIM30BOM KHUCTOTHI

+CynerMbl

VH/IOJTUTYKCYCHOW KHUC/IOTBI

HeT MpPaBUJIbHOTO OTBeTa

B KauecTBe CTEPU/IM3ATOPOB MOXKHO MCII0/Ib30BAaTh PACTBOPbI
+auanuza

a0CILIM30BOM KUC/IOTEI

WH/O/TMTYKCYCHOM KHUC/IOThI

HeT MIPaBUJILHOTO OTBeTa

Y cToiuMBBI K 00/IIIMHCTBY /ie3HH()EKTAaHTOB
+CrOopbl MUKPOOPraHU3MOB B COCTOSIHUM TTOKOSI
MHUKPOOPraH13Mbl B COCTOSIHUM aKTUBHOM KU3HeZleATe/IbHOCTH



MHKPOOPraHMU3MBI B T1€PHUO/, PA3MHOXXEHUA
HeT IIpaBHUJ/IBHOI'O OTBETA

Jns1 3¢ (peKTHBHOTO 0CBOOOXKAEHHS 0T BUPYCOB HCIIO/IB3YIOT 3KCIUIAHTHI MepHCTeM
pasMepoM

1-2 mm

0,1-0,2 Mmm

0,5-1 cm

0,01-0,02 mm

OCHOBOMO/I0)KHUKAaMH MeT0/}a Ky/IbTyPbl TKaHeHd M K/IeTOK Yy BBICIIMX PacTeHUH
CUMTANTCA

Yorcon u Kpuk

I'yxa u Marersapu

Ckyr u Munnep

+Yaut u ['otpe

BrniepBrie ycneniHoe Ky/IbTHUBUPOBaHUE PACTUTE/IbHBIX TKaHed Ha CHHTeTHYeCKHUX
NUTaTe/IbHBIX Cpejax 0CyLeCTBUIN

Yotcon u Kpuk

I'yxa u MaremBapu

+Yaut u ['otpe

Ckyr u Munnep

KyJILTl/IBI/IPOBaHI/Ie OJUHOYHBIX KJ/IETOK 3dTPYAHUTE/IbHO, TdK KdK

OTAe/IbHas Kj1eTKa C/JIMIIKOM aKTHMBHO Ae/IUTCA

+oTae/bHas K/IeTKa He JeIUTCs B TeX YC/I0BUAX, B KOTOPBIX XOPOILIO pacTeT Ka/l/IyCHasl TKaHb
OTAe/IbHas K/IeTKa AeJINTCA B TeX YC/IOBUAX, B KOTOPBIX IIJIOXO0 PACTET Ka/I/TyCHas TKaHb

HeT MPpaBHUJ/IBHOT'O OTBETAa

Jins MHAYKLWHA ie/IeHH# 0T/ie/IbHbIX K/IETOK MO)XXHO MCII0/1b30BaTh
MaKCHUMa/bHbIN 00BEM Cpejib

+"KopMmsiIuii cyioi”

"TKaHb-0HOP"

HeT TIPaBUIBHOTO OTBeTa

J1s1 MHAYKIMY [le/IeHUi 0T/e/IbHBIX K/IeTOK MO)XXKHO HCII0/1b30BaTh
+MUHUMAJIBHBIA 00bEM Cpe/ibl

"KOpMSILLUNCS C/T0i"

"TKaHb-0HOP"

HeT MPaBUJIbHOTO OTBeTa

Ji7isi MHAYKLYH Jie/IeHUi OTAeIbHbBIX K/1eTOK M0O)XKHO HCI0/1b30BaTh
MaKCHUMa/TbHbBIN 00BEM Cpejib

"KOpMSILLUNCS C/T0i"

+"TKaHb-HAHbKY"

HeT MPaBUIbLHOrO OTBETA

KoHunuoHupoBaHue cpebl — 3TO

nobaByieHre B Hee MATATeTbHON CPe/Ibl OT IMTOKOSIIUXCST KIIETOK

+n06aBieHye B Hee MUTATeTbHOU CpPe/ibl OT MHTEHCHUBHO JIe/AIIelcsl KybTYPbl KJI€TOK
nmobaByieHre B Hee Ka/lTyCHOM KyJ/IbTYPbI KIIETOK



HeT IMPpaBHUJ/IBHOT'O OTBETAa

IIpsamoii comaTHYecKuii SMOpHoreHes — 3To
+oOpa3oBaHMe 3apO/IBIIIeNoJ00HBIX CTPYKTYP HEIOCPeJCTBEHHO U3 COMaTHUeCKUX K/IETOK
00pa3oBaHUM BereTaTUBHBIX 3apO/IbIlliel U3 Kasiyca

CTepwibHasi Ky/JbTypa 3UrOTUUECKUX 3apO/bILlIein

HeT MPpaBHUJ/IBHOT'O OTBETAa

Henpsmoii comaTuyecKkuii SMOpHroreHes3— 3To

oOpa3oBaHue 3apoAbILIennof00HBIX CTPYKTYP HEOCPeICTBEHHO M3 COMAaTHUeCKIX KJIeTOK
+00pa3oBaHUM BereTaTUBHBIX 3apO/IbIlliel U3 Kastyca

CTepwibHas Ky/JbTypa 3UrOTUUECKUX 3apO/bILlIei

HeT MpaBHUJ/IBHOT'O OTBETAa

KynbTypa 3apoabliieii — SMOPHOKY/IbTYpPa — 3TO
oOpa3oBaHue 3apoAbILIennof00HBIX CTPYKTYP HEMOCPeICTBEHHO M3 COMAaTHUeCKIX KJIeTOK
00pa3oBaHUM BereTaTUBHBIX 3apO/IbIlliel U3 Kasiyca
+CTepwibHas Ky/JIbTypa 3UTOTHUYECKUX 3apO/IbIIIei

HeT TPaBUIBHOTO OTBeTa

Tabsuiia 3.3 — Kpurepun o1jeHKHA c(hOpMHUPOBAHHOCTH KOMITETEHI[HH

Kog n
HavMeHOBaHUe
VH/JMKaTopa
JIOCTY>KeHUSsT
KOMITeTeHIUH (4acTu
KOMIETEeHL1N)

Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

(4acTy KOMIETeHLMH)

Ha 6a30BOM ypOBHe

Hd ITOBBIIIEHHOM YDOBHE

COOTBETCTBYET OIleHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCUMaJibHOTro Oasia

COOTBETCTBYET
OL[EHKE «XOPOILIO»
65-85% ot
MaKCHMa/IbHOT'O
6anna

COOTBETCTBYET OIjeHKe
«OTJITUYHO»
86-100% ot

MaKCUMa/IbHOro Oasia

OIIK-1. Criocoben
peIlaTh TUTIOBbIE
3a/1aun
ripoeccroHaNbHON
JleATe/TbHOCTH Ha
OCHOBe 3HaHMH
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKUX U
€CTeCTBeHHBIX HayK
C IPUMEHEeHUEM

Bnazeer MaTepuaniom
0 TeMe,
JIEMOHCTpUpYeT
yMeHHe peliaTh
THUTIOBbIE 33/]aun
rpoeccroHaNbHON
JlesiTe/TbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1

Brnazeer MaTepuaniom
10 TeMe,
JIeMOHCTpUpYeT
yMEeHUe peliaTh
THUTIOBbIE 33/jau
ripoeccroHaNbHOM
JlesiTe/TbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUYeCKUX U

Bnazeet MaTepuaniom
10 TeMe,
JIEMOHCTpUpYeT
yMeHHe peliaTh
THUTIOBbIE 33/]aun
ripoeccroHaNbHON
JlesiTesTbHOCTH Ha
OCHOBEe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1

MH(pOpMaLMOHHO- eCTeCTBEHHbIX HayK C | eCTeCTBEHHBIX HayK C | eCTeCTBEHHBIX HayK C
KOMMYHUKAI[MOHHBIX | IPUMeHeHUeM ripuMeHeHleM rpuMeHeHleM
TEeXHOJIOTUM. VMH(OpMalOHHO- HMH(OpPMaLMOHHO- MH(OpMalOHHO-
KOMMYHUKAI[MOHHBIX KOMMYHMKAI[MOHHBIX | KOMMYHUKAI[MOHHBIX
TeXHOJIOTUI, HO TeXHOJIOTUH, HO TeXHOJIOTUH.
WCIIBITHIBAET JIOTTyCKaeT
3aTpyJHEeHHUsI. HETOYHOCTH.
OIIK-4 Brazseer HaBbIKaMu Bnaneer HaBbIKaMu Brazneer HaBbIKaMu
Criocoben peanu3alyu peanu3auuu peanu3aluu
peau30BbIBaTh COBpPEMEeHHBIX COBpEMEeHHBIX COBpPEMEeHHBIX
COBpEMEHHbIe TeXHOJIOTUH U TeXHOJIOTUU U TeXHOJIOTUH U

TeXHOJIOTHUH U
000CHOBBIBAThb UX

000CHOBaHUA UX
TIpUMeHeHKe B

000CHOBaHUA UX
IIpUMeHeHKe B

000CHOBaHUA UX
TIpUMeHeHKe B




TPUMEHEeHUeE B rpoeccroHaNbHON ripoeccroHaNbHOM | TIpoecCcrHoHaTbEHOU
npodecCHOHaNLHON | AeaTeNbHOCTH, HO JiesiTe/TbHOCTH, HO JesiTeTbHOCTH.
JlesiTeIbHOCTH. WCIIBITHIBAET JIOTTyCKaeT

3aTpyAHeHUsl. HETOYHOCTH.

OreHouHbIe MaTepHa/Jbl M CPeACTBA /i1 NPOBepKH CHOopMHPOBAHHOCTH
KOMIIeTeHIUM
Mopynb 4. KynbTypa K1€TOK, OPTaHOB U TKaHeW B CeIeKLIMU PaCTeHU.

TecToBbIe 3a/jaHUsA
Bblbepume o0uH eapuaHm omeema

Bribepute ojH NTpaBUILHBIN BapHaHT:
KnerouHas cejieKIjMsi C UCI0/1b30BaHNEM Ka/UTyCHOM TKaHHU OTHOCUTCA K:
+ OCHOBHBIM METO/IaM CeJIeKL1H in Vitro
BCIIOMOraTe/IbHbIM MeTO/jaM CeJIeKL[MH in Vitro
SIBJISIETCS] CAMOCTOSITE/IbHBIM METO/I0M

Kakue HanpaB/ieHHs MCC/IEJ0BAHUA OTHOCATCA K K/IeTOUHOM HH)KeHepUuH?
+ TMoJTyueHue TPaHCTeHHBIX pacTeHuM

CUHTe3 BTOPUUHBIX COeIMHEHUN pacTeHu

r3yuyeHue a30ThUKCcalUn

TroJiyueHrie KOPMOBBIX Oe/TKOB

Kakue HanpaB/iIeHUs1 MCC/IeA0BAHUM B K/IETOUHOM UH)K€HEPUH OTHOCATCHA K OCHOBHBIM
MeTO0/iaM, YCKOPSIIIUM Ce/IeKIIUOHHbIN MpoLecc?

+ coMaTuyeckasi TMOpUIH3aLIvs

KpUOCOXpaHeHHe

KYJIbTypa U30/IMPOBaHHBIX 3apO/bIlieit

MO/TyYeHre U30/IMPOBAHHBIX 3apPO/IbILIIei

Kakum MeT010M M0)KHO NPeo/i0/1eTh MOCTTaMHY0 HECOBMeCTUMOCTb PacTeHuu?
OMJIOIOTBOPEHUEM in Vitro

+ KyJIbTYPOM U30/IMPOBAHHBIX 3apO/bIllIel

MoTyuyeHreM TaryIouJHbIX PaCTeHUM

KJIOHa/TbHbIM MUKPOPa3MHO>KeHUEeM

KpUOCOXpaHeHHeM

JIJist o/TyYeHus ramIouHbIX (POPM pacTeHU UCIIOIB3YIOT
IMOPHOKYIBTYPY

+aH/iporeHes

COMaTHUeCKUi 3MOpHoreHe3

opraHoreHe3s

CoMaTH4eCcKOW W/IH Hero/10Boi rudpuu3anueil Ha3pIBaeTcsi MeToJ,
OIJIOZOTBOPEHMUS 1N Vitro

KyJIbTUBUPOBAHUS CeMsITIoUeK ¥ TUOPUHBIX 3apoAblIiiieit
KYJIbTUBUPOBAHUS TbLIbLIbI

+C/USIHYS U30/IMPOBAHHBIX ITPOTOI/IACTOB

fiBieHue dHAporeHesa ObLI0 OTKPbITO YYE€HBIMH




Yorconom 1 Kpukom
+I'yxa u Mareiusapu
Ckyrom u Mumnnepom
Yaurom u I'otpe

MarepuajibHbIH HOCHTE/Ib HAC/IeACTBEHHOCTH — I'eH 0bUT pacinpoBaH yuyeHbIMH
+YorcoHoMm u Kpukom

I'yxa u Mareriusapu

Ckyrom u Munnepom

Yaurom u I'otpe

IIpeosonenne nporaMHOM HECOBMECTUMOCTH OCyLIeCTB/ISIETCA MyTeM
+01/I00TBOPEHUS in Vitro

KyJIbTUBUPOBAHUSI CEMSTIOUEK U THOPU/IHBIX 3apO/bIILIeit
KYJIbTUBUPOBAHUS ITbI/IbLIbI

CJTUSIHUS U30/IMPOBaHHBIX MPOTOI/IACTOB

IIpeopoienne NoCTTaMHOU HECOBMECTUMOCTH OCYLIeCTBJISAETCA MyTeM
OTJIOI0TBOPEHMUS in Vitro

+KyJIbTUBUPOBAHUS CEMSIITOUEK U TUOPUHBIX 3apO/IbIIIeit
Ky/JbTUBUPOBaHUS MbLIbLIbI

C/IUSTHUSL M30J/IMPOBAHHBIX MTPOTOIMJIACTOB

IIposABAsIOIIAsACS /10 OIUIOA0TBOPEHHS HECOBMECTHMOCTD IAaPTHEPOB Ha3bIBAeTCS
MoCTramMHast

rpeAraMHast

+TIporaMHasi

HeT TPaBWJILHOTO OTBeTa

ITposiBisArOmiasnca Ha NOC/IEAYOMIUX MOC/Ie OII0/J0TBOPEeHHUs 3TalaXx HeCOBMEeCTUMOCTD
NapTHepPOB Ha3bIBaeTCs

+ToCTramHast

npeJraMHast

rporaMHas

HeT MPaBUIBLHOIO OTBETa

®dusuosoruyecKas IpUYMHA NOCTTaMHON HECOBMECTUMOCTH ABJ/IAETCA
reTepoCTU/IUS

OTCYTCTBUE CeKpeTa pbUIbLia [IeCTUKA Y MaTePUHCKOI'0 pacTeHusI
O710KHMpOBaHKe POCTa MBUIBLIEBOM TPYOKU

+HeCOOTBeTCTBHe B TeMIIax PasBUTHS 3apo/plllia U SHJ0CIIepMa

IIpuynHOM NPOraMHOI HeCOBMECTUMOCTH AIBJ/IAETCH
+reTepoCTU/INS

HEeCOOTBEeTCTBHeE B TeMIIaX pPasBUTHs 3apOAbIIlia U SHAOCIIepMa
TOKCUYHOCTE SHJI0CTIEpMa

HET MPaBU/ILHOI'0 OTBEeTAa

I'eHeTHuecKasi NPUYMHA MOCTTAMHON HECOBMECTHMOCTH
reTepPOCTUTUS

HECOOTBETCTBUE B TEMIIaX Pa3BUTHs 3apo/Iblllia U H/[0CTIepMa
TOKCUYHOCTh 3HZ0CTIepMa



+6JIOKI/Ip0BaHI/Ie POCTa MepBHUYHOT'O KOPHA WJ/IX MMOYEUKH 3dPOJbIlia

IIpuunHOM NporaMHoii HeCOBMECTUMOCTH MOXKeT ObITh
HeCOOTBeTCTBHME B TeMIIaX pa3BUTHS 3apoblllia U S3HA0CIIepMa
TOKCUUYHOCTh SHZ0CTIepMa

+0I0KMpOBaHKe POCTa MBUIbLIEBOI TPYOKU

HeT MPaBUJIbHOI'O OTBeTa

I'oMo03UroTHBIE IMHUU MOXKHO MOJIYYUTH IyTeM
OIJIOZOTBOPEHMUS 1N Vitro

KyJIbTUBUPOBAHUS CeMSITIOUeK ¥ TUOPUHBIX 3apoAblIiiieit
+KyJIbTUBUPOBAHUS TbLIbLIbI

C/IUSIHYISL M30JIMPOBAHHBIX TIPOTOI/IACTOB

PacTeHue, HMelolee B COCTaBe reHOMa 4y)KepoHbIi reH, Ha3bIBaeTCsA:
+TpaHCreHHOe pacTeHre

K/IOHMPOBaHHOE pacTeHHe

rubpuIHOe pacTeHre

JIWTaryIOu/IHOE PacTeHUe

Bo3pacraroiiee JOMHUHHPOBaHHE B KY/IbTypPe K/IETOK OMNpe/e/IeHHOr0 THIA MPOUCXOAUT
npu

+KJIETOUHOM CeeKIuu

aHJIporeHe3e

COMaTHUeCKHi sSMOproreHese

OpraHoreHese

He siB/isieTcsi 0AHUM M3 3TANoOB KJI€TOYHOU Ce/IeKLIUH
O6paboTKa MyTareHOM CyCITeH3WUH1 K/IeTOK UJIU TPOTOT/IACTOB.
WHKyOarus K/IeTOK B )KU/IKOM MUTaTeTbHOMN Cpejie.
[TepeHeceHVe CyCrieH3UU B CeJIeKTUBHBIE YC/I0BUSI.
+BriseneHue sKkcriaHTa

B KauecTBe XUMHUYECKHX MYTareHOB NMPHU KJ/IETOYHOH Ce/IeKI[UM MPUMEHSIOT
+HUTPO30TyaHU/IUH, HUTPO30METU/IMOUEBHY, MeTUIMeTaHCy/Ib(oHaT
(heHUTyKCYCHYIO KUCJIOTY, HUTPO30MEeTHU/IMOUYEeBUY, MEeTU/IMeTaHCYTb(OoHAT
1-HaTUTYKCYCHYIO KUC/IOTY, HUTPO30T'YaHU/IUH, HUTPO30METH/IMOUEBUY

HeT MPaBUWJILHOTO OTBeTa

Ce/IeKTHUBHBIM (haKTOPOM NPH K/I€TOYHOM Ce/IeEKIIMUA MOXKHO HCII0/1b30BaTh
(heHUTYKCYCHYIO KMC/IOTY, HUTPO30MEeTU/IMOUeBUY, MeTUIMeTaHCyIb(oHaT
+BBICOKHME WM HM3KHe 3HaueHus1 pH pacTBopa

obmydeHue ynbTpaduoneToM, y -kBaHTaMU U HeUTPOHAMU

HeT MPaBUILHOT'O OTBETa

B kKauecTBe (U3NUECKUX MyTareHoB NPHU K/IETOUHOM Ce/IeKI{UH TPUMEHSAI0T
HU3KHe TeMIlepaTyphbl

BBICOKYIO 3aCOJIEHHOCTb

+o0syueHue ynbTpaduosieToM, y -kBaHTaMUd U HeUTPOHAMU

HeT MPaBUJILHOT'O OTBETA

B KauecTBe ce/IeKTUBHOI'0 (pakTOpa NpH K/I€TOYHOH Ce/IeKIUU NPHUMEeHSII0T



(heHUTYKCYCHY!O KMCTIOTY, HUTPO30MeTU/IMOUeBUY, MeTUIMeTaHCYIb(oHaT
+HU3KHe TeMIlepaTyphbl, BHICOKYIO 3aCOJIEHHOCTb

obmydeHue ynbTpaduoseToM, y -kBaHTaMU U HeUTPOHAMU

HET MPaBWILHOTO OTBETA

IIpenmyIiijecTBaMy K/I€TOUHOM Ce/IeKI[UM PAaCTeHUH ABIAIOTCA

+0TCYTCTBHE Ce30HHOCTU B pPaboTe, SKOHOMHUSI TIOCEBHBIX TIIOIIaziei

Ce30HHOCTDb B paboTe, S5KOHOMUSI TIOCEBHBIX I/IOMIA/ei

OTCYTCTBHE Ce30HHOCTU B paboTe, 3HaUMTe/TbHbIE pa3Mephl OCEBHBIX TIoLa/iel
Ce30HHOCTD B paboTe, 3HaUMTE/ILHBIE Pa3MepPhI TOCEBHBIX TUIOLIA/[eH

IIpenmyIiijecTBaMy K/I€TOUHOM Ce/IeKI[UM PAaCTeHUI ABIAIOTCA

BO3MO>KHOCTb OBICTPO MOJTyyaTh HOBbIe (JOPMBI PaCTeHUi, Ce30HHOCTh B paboTe
+B0O3MOKHOCTb OBICTPO T0/Ty4YaTh HOBBIE (POPMBI paCTeHHIA, OTCYTCTBHE C€30HHOCTH B paboTte
JJIUTe/IbHbIe CPOKY TOTyueHUst HOBBIX (hOpM pacTeHUM, Ce30HHOCTh B paboTe

JUTATeTbHbIe CPOKH TIOTyUYeHHs HOBBIX (h)OpM pacTeHHi, OTCYTCTBHe Ce30HHOCTH B paboTe

IIpeumyniecTBaMu K/I€TOUHOM Ce/IeKIIMU PACTeHHH SIB/ISIIOTCS

+3KOHOMMSI TTIOCEBHBIX TIIOLIA/Iel, BO3MOKHOCTh OBICTPO MOTy4aTh HOBbIe (hOpPMBbI pacTeHUM
3HAUUTE/IbHbIE Pa3Mephl TTOCEBHBIX IJIOIIA e, BO3MOYKHOCTh OBICTPO MOTy4aTh HOBbIE (hOPMBI
pacTeHul

9KOHOMHUSI TIOCEBHBIX TIJIOL[aZiel, /ITelbHbIe CPOKH T0J/TyueHusl HOBBIX (JOPM pacTeHU
3HauUTe/bHbIe Pa3Mephbl TTOCEBHBIX IJIOIIA/IeH, A/IUTe/IbHbIe CPOKH TOJTyueHHUst HOBBIX (hopm
pacTeHu

I[IpenmymiecTBaMu K/1€TOYHOU Ce/TIeKLIUM PACTeHUM SB/ISIIOTCA

OrpOMHOE KOJTMUeCTBO TIOJOTBITHBIX 0C00eH, J/IuTe/TbHbIe CPOKH TOJTyueHUst HOBBIX (hopM
pacTeHuM

HeboJIbIII0e KOJTMUeCTBO TO/OMBITHBIX 0CO0ei, ATUTeTbHbIe CPOKU TT0/TyUeHUst HOBBIX (hopM
pacTeHUM

+0rpOMHOE KOJTMUeCTBO TOJOTBITHBIX 0C00eii, BO3MOXXHOCTh OBICTPO IMOJIyuaTh HOBbIE (POPMBI
pacTeHuM

HeboJIbIII0e KOJTMUeCTBO TMOJOMBITHRIX 0Cc00eid, BO3MOXXHOCTb OBICTPO I0JTyuaTh HOBbIe (JOPMBI
pacTeHUM

IMomn/iouHbIE pacTeHHs MO/Iy4Yal0T MyTeM 00Pad0TKH W30/ TMPOBAHHBIX MPOTOIIACTOB
rub6epeIMHOM

+KOJIXULIMHOM

TIeHUTWUTHHOM

HET MPaBWILHOTO OTBETA

IMonunuioniHbIE PacTeHHs 10 CPABHEHHIO C JUIUIOUAHBIMH 00/1aa0T
6osiee KPYMHBIMU OpPraHaMy ¥ HU3KOW TIPOIyKTUBHOCTbHIO

+00/1ee KPYITHBIMUA OPTaHAMH U BBICOKOM MTPOAYKTUBHOCTBIO

Bosiee MeTKUMU OpraHaMy ¥ HU3KOW TIPOIYKTUBHOCTbIO

Oosiee MeJIKUMM OpraHaMH ¥ BBICOKO# MTPOAYKTUBHOCTBIO

IMonunionHbIe pPaCTEeHUS1 MOXKHO MOJIYYUTH IIyTeM
OTJI0IOTBOPEHMS in Vitro

Ky/JIbTUBUPOBaHUS CEMSITIOUEK ¥ THOPUTHBIX 3apO/bIIIiei
Ky/JbTUBUPOBaHUS MbLIbLIbI

+ C/IUSTHYSL U30J/IMPOBAHHBIX MTPOTOIIACTOB



CKpecTHTh HeCOBMeCTHMbIE B [10/I0BOM OTHOILIEHUHM PACTeHUs MOXKHO IyTeM
OTMJIOI0TBOPEHMUS in Vitro

KyJIbTUBUPOBAHUS CEMSITIOUEeK ¥ THOPUTHBIX 3apO/bIIIiei

Ky/JbTUBUPOBaHUS MbLIbLIbI

+ C/IUSTHYSL U30J/IMPOBAHHBIX MTPOTOIIACTOB

IToBepXHOCTH W30/ TMPOBAHHBIX MPOTOIJIACTOB 00BIYHO HECET
TI0JIOKUTETbHBIN 3apsif]

+0TpULIaTe/IbHbIN 3apsi[

HelTpa/ibHa

HeT MPaBUJILHOTO OTBeTa

Jlnsa npuAaHusA MOBEePXHOCTH MPOTOIL/IACTA MO/I0)KUTETHHOTO 3apsijia MPOBOAAT 00padoTKy
byHruLMA0M

CTPEITOLUI0M

+dochonunugom

HeT MPaBUWJILHOTO OTBeTa

Jins1 yBeTnUeHHUs KOJIHYeCTBA CIMSHUAN NMPOTOIIACTOB B )KeJlaeMoH KOMOMHALMM YacTh UX
obpabaTbIBalOT

¢byHrumg0M

CTPEeNTOLU/IOM

+docdonunugom

HeT MPaBUWJILHOTO OTBeTa

M3011poBaHHbIe NPOTONJIACTHI MO)KHO MOJIYUYHUTH C TOMOLILIO
reHHOW MH)XeHepuu

+pacTBOpeHUs K/IeTOYHOU CTeHKU (pepMeHTaMu

a”ziporeHesa

HeT MPaBUJIbHOIO OTBeTa

I'anionpHbIE pacTeHHs UMEKT
+0oZMHApHBIA HAOOP XPOMOCOM
JBOMHOI Habop XpoMOCOM

TPOIHOIN HabOp XPOMOCOM

KpaTHO yBeJIM4YeHHbIM Habop XpOMOCOM

JunyiouHble pacTeHUsi UMeKT
OJMIHapHBIN HAOOP XPOMOCOM
+IBOMHOM Habop XxpomMocom

TPOIHOIN HabOp XPOMOCOM

KpaTHO yBeJM4YeHHbIM Habop XpoOMOCOM

IMomnion bl UMET

OJMHapHBIN HAOOP XpPOMOCOM

JBOMHOIM Habop XpoMOCOM

TPOIHON HabOp XPOMOCOM

+KpaTHO yBeJIMUeHHbI Habop XpoMoCoM

TeTpanon/ibl HMelT
OJMHapHBIN HAOOP XPOMOCOM



JIBOMHOM HabOp XPOMOCOM
TPOIHOIN HabOp XPOMOCOM
+4-X KpaTHO yBe/IMueHHbIN Habop XpOMOCOM

IIpeBpaTuTh ranjiouj B (hepTU/IbHOE MO/THOCTHIO TOMO3HIOTHOE JUIIJIONAHOE pacTeHue
MOXXHO C IIOMOIIIBI0

a”/iporeHesa

+KOJIXULIMHA, UHAYLMPYIOLLer0 MOIUTIIOAUIO

3MOPHOKY/IBTYPBI

HeT MPaBUIBHOT'O OTBETA

IIpeBpaTuTh ramiony B ()epTUIbHOE MO/THOCTHI0 FTOMO3UIOTHOE JUIIOUAHOE PACcTeHHe
MO)XHO MPH

+C/IUSHUY TarION/JHBIX TPOTOIJ/IACTOB

aHZIporeHe3e

IMOPHOKYIBTYpe

HeT MPaBU/ILHOTO OTBETa

I'aniouHbIE pacTeHUs L|eHHBI TeM, YTO

UMerOT OoJiee KpYIIHbIe, YeM Y AUTIJIONUIOB OPTaHbI

UMelT 6oJjiee BBICOKYHO, UeM y JUTJIOU/IOB MPOAYKTUBHOCTh
+/IAITIeHbI JIeTabHBIX U Cy0/eTalbHBIX HaC/IeICTBEHHBIX (DaKTOPOB
HeT MPaBUIBLHOTO OTBETa

ITonyuyeHue raniouAHbIX pacTeHNH Ky/IbTUBUPOBaHHEM Iie/IbIX NbUIbHUKOB UMeeT
He/J0CTaTOK

+BO3HMKAIOT paCcTeHUs pa3TMYHOM MJIOUIHOCTH

BO3HUKAIOT PaCTeHUs] OJUHAKOBOU MJIOUHOCTH

BO3HHKAIOT pacTeHUs YBeJTMUeHHOU MJIOUJHOCTH

HET IIPpaBUJIbHOI'O OTBETA

Tabsmiia 3.4 — Kputepuu o1jeHKM ChopMHUPOBAaHHOCTH KOMIETeHIUI

Kozgu
HavMeHOBaHUe
WHJUKaTopa
JOCTHKEHUSs
KOMIIeTeHLUM (Y4acTu
KOMITeTEeHLIUN )

Kputepuu orieHuBaHUs cOPMUPOBAHHOCTU KOMIIeTeHLIUU

(4acTy KOMMeTeHI1H)

Ha 0a30BOM ypOBHe

Ha TMOBBILIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«yJIOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbHOro bOasia

COOTBETCTBYET
OLIeHKE «XOPOIIIO»
65-85% ot
MAaKCHMaJ/IbHOI'O
6ata

COOTBETCTBYET OL[€HKe
«OT/IMYHO»
86-100% ot

MaKCHMaJIbHOro Oasia

OTIIK-1. CriocobeH
pellaTh TUTIOBbIE
3a/jauu
ripogeccoHa/IbHOU
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1
eCTeCTBeHHbIX HayK
C IpUMeHeHueM
HMH(OpMaILIOHHO-
KOMMYHHUKAI[MOHHbBIX

Bnazneer matepuaniom
10 TeMe,
JIeMOHCTPUPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]aUuU
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1
eCTeCTBeHHbIX HayK C
nipYMeHeHneM

Bnapneer matepuanom
1o TeMe,
JIeMOHCTPUPYET
yMeHUe pelliaTh
TUTIOBbBIE 33/]auu
ripodeccuoHaIbHOM
JlesiTeIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1
€CTeCTBeHHbIX HayK C
nIpUMeHeHreM

Bnazneer matepuaniom
10 TeMe,
JIeMOHCTPUPYeT
yMeHHe pellaTh
TUTIOBBIE 33/]aUuU
ripogeccoHa/IbHOM
JlesiTe/TIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1
eCTeCTBeHHbIX HayK C
nipYMeHeHneM




TEeXHOJIOTUM. HMH(OpMalLOHHO- “H(GOPMalIMOHHO- HMH(OpMaILIOHHO-
KOMMYHUKAL[MOHHBIX KOMMYHHUKALMOHHBIX | KOMMYHHKALIMOHHBIX
TEXHOJIOTH, HO TeXHOJIOTUM, HO TEXHOJIOTHH.
WCIBITbIBAET JIOTyCKaeT
3aTpyAHEeHMUsI. HETOYHOCTH.
OIlK-4 BiasieeT HaBbIKaMM Biiaseet HaBbIKaMu BiafieeT HaBBIKaMM
CriocobeH peanu3alnuu peanu3aluu peanu3alnuu
peanr30BbIBaTh COBpPEMEHHbIX COBpPEMEHHBIX COBpPEMEHHbIX
COBpeMeHHble TEeXHOJIOTUM U TEeXHOJIOTUM U TEXHOJIOTUM U

TeXHOJIOTUU U
000CHOBBIBATb UX

000CHOBAHUA UX
TIpUMEeHEHHe B

000CHOBaHUA UX
TIpUMeHeHMe B

000CHOBAHUA UX
TIpUMeHEeHHe B

TipuMeHeHue B nipodeccoHa/IbHOM ripodeccuoHaIbHOM ripogeccoHa/IbHOM
rpodecCHOHaNBbHOM | [esITe/IbHOCTU, HO J1esiTeIbHOCTH, HO JlesiTeIbHOCTH.
JiesiTeTbHOCTH. UCTIBITHIBAET JIOTTyCKaeT

3aTpyJHeHuUs!. HETOYHOCTH.
OrjeHouHble MaTepUa/ibl M CpPeACTBA AJisi NMPOBepKH CHOPMHPOBAHHOCTH

KOMIIeTeHIUMI

Mopynb 5. KiioHanbHOe MMKpPOpPa3MHOKeHUE paCTeHHU.
03/J0pPOBJIEHHOI'0 MOCA0YHOI0 MaTepuasa KyabTyp.

TecToBbIe 3didHUA

Bribepute oZiiH BapyaHT OTBeTa

CK0/BKO CylIeCTBYET 3TAIIOB MUKPOKJ/IOHA/IBHOI'O paSMHO)KEHI/IH?

2

3
+4

5

MeTtozpl MOyUYeHust

K HepocTaTKaM MeT0/ja MUKPOKJ/IOHA/IBHOTO Pa3MHO)KeHHS MO)KHO OTHECTH:
BO3MO>KHOCTb TTPOBe/IeHHsT PabOT KPYTJIbIN rof

yCKOpeHHe Tiepexo/ia paCTeHUl OT FOBeHW/ILHOW K PerpoAYyKTUBHOM (ha3e pa3BUTHS
+ BBICOKYIO TPY/JOEMKOCTh TpoLjecca

ToJiyueHre TeHeTUUeCKu OZHOPOIHOTO M0CaJOYHOTr0 MaTepuana

Mukpopa3MHOKeHHe pacTeHH# — 3T0 MeTOA:
CEMEHHOT'0 Pa3MHOXKEHUST

+ BereTaTUBHOTO Pa3MHOKEeHHsI

Y CEMEHHOT'O ¥ BereTaTUBHOTO Pa3MHOXKEHHST

ITepBoOTKpBIBaTE/ €M MeTOJa MUKPOK/IOHA/ILHOI'0 Pa3MHOXXeHHS AB/ISIeTCH:
Marec,

Y36cTep

+ Mopenb

HapBuH

IIpu MUKpOpa3MHO)KeHHH in Vitro 4acTo MCIo/Ib3yIOT NUTaTe/IbHbIe CPeAbl:
Mypacure u Ckyra,

JInncmaiiepa u Ckyra

I'ambopra u Xesnnepa



+ BCe 13 Nepeyrc/eHHbIX

dusnueckne (pakTopbl, KOTOpble HE00X0/JUMO MOA/JeP>KMBATh Ha OIpe/ie/IeHHOM ypOBHe
NPH BHIPAIMBAHUH PACTeHHH B KY/IbTyPa/JIbHOM 00Kce (CBeTOBOIl KOMHATe) — 3TO:
OTHOCHTeJIbHAs B/IaXKHOCTb BO3/yXa

TeMmIieparypa B IIOMell|eHU!

dboTonepuof,

+ BCe Nlepeync/ieHHble (DaKTOphI

IIpuunHoi rube i MEPBUYHOr0 YKCIUIAHTA 00BIYHO AB/IAETCA HAKOIJIEHHE B TKAHAX
ayKCHHOB

L[UTOKUHUHOB

+ (eHONOB

yT7IeBO/IOB

Ha MukpoK/10Ha/IbHOe pa3MHOXKeHHe 0Ka3bIBal0T BIIMSHUE:
FOPMOHBI,

MUHepasbHbIe COIU

BUTAaMUHEI U yI1€BObI

+ BCe IMepeyrcC/IeHHbIE 3JIEMEHTHI

IIpu afjanTanuy NpoOMPOYHBIX PaCTeHUM:

pacTeHMs MepecaxrBaroT B [IOYBY C JIETKUM I'PaHy/IOMeTPUYECKHUM COCTaBOM
KOPDHM OTMBIBAIOT OT OCTAaTKOB MUTATe/IbHOU CpeJibl

CO3/al0T MOBBILLIEHHYI0 B/Ia)KHOCTh BO3/yXa

pacTeHys NOJKapMJ/IMBAlOT MUHEPaIbHbIMUA COJISIMU

+ MPOBOZAT BCe Iepeurc/IeHHble MepOIIpUATHS

Yto Takoe BUTPpU(PHKALMA M00eroB?

dopmHpoBaHUe TTOOEroB C YKOPOUEHHBIMU MEXKI0Y3/TUIMHU

+ (hopmMupoOBaHUe OBOIHEHHBIX TOOETOB

dbopmMHUpOBaHUe TTOOErOB C U3MEHEHHOU JTMCTOBOM TJIACTUHKOMN
dopmupoBaHue Mo6eroB ¢ feeKTHEIMUA KOPHIMHU

ITomMcTeposioBbIe NIaTa UCNO/IB3YIOT AJIA:
KJIOHUPOBAHUS paCTeHUU

ajlanTaliy pacTeHuH

+ TeCTUPOBaHUsI PAaCTeHU Ha Ha/lMuue BUPYCHOW UH(eKLNH
TeCTUPOBaHUs pacTeHUH Ha CojiepykKaHre BUTAMUHOB

K pocTronMHCTBaM K/10HA/IbHOT'0 MMKPOPa3MHO)XeHHs PacTeHHi OTHOCHUTCA
HEBO3MOJKHOCTb II0JTy4aTh 03/J0POBJIEHHbIE PACTeHUS

+B0O3MOJKHOCTb IT0/Ty4YaTh 03/0POBJIEHHbIE PaCTeHUsI

BBICOKAsi CTOMMOCTb PaCTeHUH

HeT NPaBU/IbHOTO OTBeTa

K pocTronHCTBaM K/10HA/IbHOT'0 MMKPOPa3MHO)XeHHs PacTeHHi 0THOCUTCA
BO3MOXXHOCTb Pa3MHOKaTh paCTeHUs], KOTOPbIE JIETKO Pa3MHOKar0TCsl BereTaTUBHO
+BO3MOXHOCTb pa3MHO)KaTb PacTeHHs], KOTOpble COBCEM He Pa3MHOJKArOTCS BereTaTUBHO
BBICOKAsi CTOMMOCTb PaCTeHUH

HeT NPaBU/IbHOIO OTBeTa



K pocTronHCTBaM K/10HA/IbHOT'0 MMKPOPa3MHO)XeHHs PacTeHH OTHOCHUTCA
+0TCYTCTBHE Ce30HHOCTH B pabore

Ce30HHOCTh B paboTe

BBICOKAsi CTOMMOCTb PaCTeHU!

HeT NpaBU/IbHOIO OTBeTa

K pocTouHCcTBaM K/10Ha/IbHOT'0 MUKPOPa3MHO)KeHUs1 paCTeHUH 0THOCHTCS
+4Ype3BbIUaiiHO BbICOKMM KO3(OULIMEHT pa3MHOKEHUS

Yype3BbIYaliHO HU3KUM KO3(PULIMEHT pa3MHOKeHUsI

Ype3BbIYalHO BbICOKAs CTOUMOCTb pPaCTeHUM

HeT MPaBUIBLHOrO OTBETA

AKTHBHPOBATH Pa3BHTHE Y)Ke CYLIeCTBYIOIIUX B PACTEHUH MEPUCTEM MO)XHO Ha:
arekce crebst

TMa3yIIHBIX W CIISIMX TTOUKax

WHTePKaJISIPHBIX 30HaX CTeOsist

+ BCeX TepeurCIeHHbIX OpraHax

Kakue pakTopbl He00X0AMMO YUMTHIBATh NPU MUKPOK/IOHA/IbHOM Pa3MHO)XeHHH
pacTeHuu?

BbIOOD CTEpUIM3YIOLLIEro areHTa

COCTOSIHME NTUTaTeIbHOM Cpe/ibl

(13M0I0rMUeCcKril BO3pacT pacTeHUs-[0HOpa U NIepBUYHOI0 SKCIJIaHTa

+ BCe Nlepeunc/ieHHble (DaKTOphbI

O3/0poB/iIeHHe pacTeHUH MeTo/0M XUMHOTepanuy npejno/jiaraer:
BbIMauMBaHMe pacTeHU B pacTBOpax pery/siTopoB pocTa
nobaBneHre B TTUTaTeTbHYIO CPeJly BUTAMUHOB

BbIMauMBaHKe pacTeHU B pacTBOpax MeCcTULIH/IOB

+ mobaBsieHre B MUTATE/ILHYIO Cpely aHTUOMOTHKOB

Metopom UDA npoBOAAT aHA/IM3 PACTUTE/ILHOI0 MaTepyasia Ha Ha/IMYue B HUX:
OakTepranbHON WHGMEKIUN

+ BUPYCHOU HH(eKLUN

CKPBITBIX CTa/IJUll HACEKOMBIX BpeJuTesei

OCTaTOYHBIX KOIMUECTB MeCTULIN/ 0B

KnoHupoBaTh pacTeHusi MOXKHO:
OCEHBI0

3UMOH

BECHOMU

JIeTOM

+ B moboe BpeMs rojja

CKo0/BKO CyljeCTByeT METO/J0B K/IOHA/IBHOI'O MI/IKPOPHSMHO)KEHI/IH?
2

3

+4

5)

TepMuH «K/I0H» (0T rped. clon - oTHPBICK) OBLT PeA/IOIKEH:
+ Bab66epom



Ckyrom
HapBruHOM
TumupsizeBbIM

B pe3y/ibTaTe K/I0HA/IbHOT'0 MUKPOPa3MHOXXeHHs MO/TyUYaroT:

pacTeHws, TeHETHUECKU W/IeHTUUHBIE MeXIy OO0

+ pacTeHusi, reHeTUUYeCKU WJeHTHUHbIe MeX [y 000 1 pacTeHHeM-/J0HOPOM
pacTeHwsl, TeHeTHUECKH He O[HOPO/JHBIE MeXK/ly cO00M U pacTeHHeM-I0HOPOM

K npeumymiecrBaMm MeToja MUKPOK/IOHA/THHOT'0 Pa3MHO)KeHHUs MO)KHO OTHECTH:
BBICOKHE 3aTpaThl Ha JJabopaTopHOe 000py/j0BaHKe

BBICOKHE 3aTpaThl Ha HeproobecneueHye

JIOBOJIHO BBICOKYHO CTOMMOCTD TTPOAYKLIUU

+00s1ee BBICOKMU KO GMUITMEHT Pa3MHOKEHHSI, TI0O CPAaBHEHUIO C TPAJUIIMOHHBIMU METO/JaMU

Kakue nmpuemMbl He00X0AMMO MPUMEHATH JJIsi 03/0POBJIEHHS MOCA/[OYHOI0 MaTepUaa OT
BHPYCOB?

+ XMMUOTeparuo

TepMOTeparuio

M30/IMPOBaHHbIE MEPHCTEMBbI

BCe TIepeumc/IeHHbIe TPUeMbl

Ha kakoM 3Tame MHUKPOK/IOHA/IbHOTO0 Pa3MHO)XeHHUs TMPOBOJAT OMNepaljui Mo BHIOOPY
pacTeHHs-A0HOPA, U30/ITMPOBAHUI0 U CTePU/IM3ALMHU IKCI/IAaHTa:

2 3Tarne

3 sTame

+ 1 sTamne

4 3rare

KakuM MeTof0M MHKPOK/IOHA/JIbBHOTO Pa3MHOXEHHsSI MOXXHO TMO/Iy4aTh TeHeTHYeCKHU
0/JHOPO/AHBIN MO0Caf0YHbIN MaTepHan?

WHAYKIMeH 00pa30BaHUs a/IBEHTUBHBIX TTOUEK

CcoMaTUUeCKUM 3MOpHoreHe30M

muddepenialivieil aJBEHTUBHBIX MIOUEK TKaHSMH JKCIIJIaHTa

+ BCEMU Mepeuync/ieHHbIMA MeTo/jlaM1

Mertoj aKTHBALM{ Pa3BUTHA CyL[eCTBYIOIUX B PACTEHUH MEPHCTEM O0CHOBBIBAeTCs Ha:
+ CHSITUM anyKaJbHOTO JIOMUHUPOBAHUSI

06pa30BaHMM a/IBEHTHUBHBIX TIOUeK B 6a3abHOM yacTu nmobera

00pa3oBaHUM KaJUTyCHOM TKaHU

BCEX MePeUKCIeHHbIX MPOoLeccax

Be3BupycHbIe OpXHU/ieu in vitro BriepBble MOJTy4HII:
Marec

Y36cTep

+ Mopenb

LapBuH

IMurarenbHas cpesa Mypacure u Ckyra Ha3BaHa B 4eCTh:
1 aBTOpAa

+ 2 aBTOpOB

3 aBTOpOB



Oosee aBTOPOB

Bo3HUKHOBeHHe QJ/IBEeHTHUBHBIX I0UY€K HENOCpPeJCTBEHHO TKAHAMHM 3KCIUIAHTA MOJKHO
JO0OMTHLCA M3 CerMEHTOB:

M30/TMPOBAaHHOI0 3apO/IbIIlia

JIACTa

cTebsis

+ BCexX nepeurcIeHHbIX OpraHoOB

IIpu u36bITouHoM HakomIeHUH CO:; U 3TH/IEHA B KY/IbTYPaJIbHOM COCY/e MOXKeT
BO3HUKHYTbH SIBJICHHE:

mddepenpaum moderon

yKOpeHeHusi 1o6eros

nposmdeparyu moberos

+ BUTpU(UKALU TT00eroB

ITo u3MeHeHHI0 OKPAaCKH PAacTBOPOB B JIyHKaXx IJIaTa onpe/ie/isiioT:
+ cTerneHb 3apa)KeHusi BUPYCHOM UH(eKIuel

CTeTieHb 3apaXeHus OakTepuanbHON MHeKIen

Ha/InyKe TTUTaTe/IbHbIX Bell[eCTB

Ha/inyue (PUTOrOPMOHOB

Haunyuiiee Bpems roja iJisi ajanTalydyd MPoOMPOYHBIX PaCTeHHI:
3UMa

+ BeCHa,

JIeTO

OCeHb

0e3 pa3HULIbI

Ha srame ajanTtanuu 03/{0pPOB/IEHHBIX PAacTeHHH K YC/JIOBHAM TeIUIMIbl OT OCTaTKOB
NUTaATe/TbHOU Cpe/ibl H30aB/IAITCA IyTeM POMBIBAaHHUA KOPHeH B pacTBope:

IepeKucH BOJ0poja

+ mepMaHraHaTa Ka/us

TUIIOXJIOPUTA HATPUs

JVCTHUJIMPOBaHHOU BOJBI

O3po0poB/ieHHe pacTeHUH MeTOAOM TepMoTepanuy npejAmno/iaraer:
BbI/Iep>)KMBaHUe paCTeHU B KUMISLLel Bojie

BbIIeP)KUBaHKe PaCTeHUH B JyXOBKe mpu Temmeparype 150°C

+ BbIZIep)KUBaHKME PACTeHUI B TepMOKaMepax rpu temmeparype 25-37°C
aBTOK/IABUPOBaHWE paCTeHUU

Tabsuiia 3.5 — Kputepuu o1jeHKM chopMHUPOBAaHHOCTH KOMIETeHIUI

Kop n KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTEeHI[UN
HauMeHOBaHUe (yacTu KOMIIeTeHL1H)
WH/IMKaTopa Ha 0a30BOM ypOBHe Ha TMOBBILIEHHOM YPOBHE
JOCTYDKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYeT OLleHKe
KOMIIETEeHL[UH (YaCTH | «yIOBJIETBOPUTETHHO» OLIeHKe «XOPOIIIO» «OTJIANYHO»
KOMITeTEeHLIUN ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTO Oasia MaKCUMaabHOT O MaKCUMaJTbHOTO Oasia
Oasna
OTIIK-1. CriocobeH Bnapneer matepuaniom | Bnageer marepuaniom | Biageer matepuanoMm
pellaTh TUMIOBbIE 10 TeMe, T0 TEME, 10 TEeMe,




3a/jauu
ripodeccoHa/IbLHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1
eCTeCTBeHHbIX HayK
C MpUMeHeHueM

JIeMOHCTPUpPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]auU
ripogeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

JIeMOHCTPUPYET
yMeHUe pelliaTh
TUTIOBbBIE 33/]auu
ripodeccuoHaIbHOU
JlesiTeIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U

JIeMOHCTPUPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]aUU
ripogeccoHa/IbHOM
JlesiTe/TIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

HMH(OpMaILOHHO- €CTeCTBEHHbIX HAYK C | eCTeCTBEHHBIX HayK C | eCTeCTBEHHBIX HAYK C
KOMMYHUKALMOHHBIX | TIPUMEHEeHHeM MpYMeHeHreM TpYMeHeHreM
TEeXHOJIOTUM. HMH(OPMaLIOHHO- MH(GOPMalMOHHO- HMH(OpMalLOHHO-
KOMMYHUKAL[MOHHBIX KOMMYHHUKALMOHHBIX | KOMMYHHKALIMOHHBIX
TeXHOJIOTHUH, HO TeXHOJIOTHI, HO TeXHOJIOTUH.
WCIBITbIBAET JIOTyCKaeT
3aTpyAHEeHMUsI. HETOYHOCTH.
OIlK-4 BiafieeT HaBBIKaMM Biiaseet HaBbIKaMu BiaseeT HaBBIKaMM
CriocobeH peanu3alnuu peanu3aluu peanu3alnuu
peav30BbIBaTh COBpPEMEHHbBIX COBpPEMEHHBIX COBpPEMEHHbIX
COBpeMeHHbIe TEeXHOJIOTUM U TEeXHOJIOTUM U TEXHOJIOTUM U

TeXHOJIOTUU U
000CHOBBIBAThL UX
TpUMeHeHue B
ripoeccroHaNbHON
NeATe/IbHOCTH.

000CHOBaHUS UX
TIpUMEeHEHHe B
ripodeccoHa/IbHOM
JlesiTeIbHOCTH, HO
UCTIBITHIBAET
3aTpy/JHeHuUs!.

000CHOBaHUs UX
TIpUMeHeHVe B
ripodeccuoHabHOU
JlesiTeIbHOCTH, HO
JIOTTyCKaeT
HETOYHOCTH.

000CHOBaHUS UX
TIpUMeHEeHHe B
ripogeccoHa/IbHOM
JlesiTeIbHOCTH.

OijeHouHble MaTepHuasibl M CpeJCTBa AJs NPOBePKU C(POPMHPOBAHHOCTHU
KOMIIeTeHIUM
Mopyns 6. MexaHu3Mbl peryJisiliyM poCTa MW pa3BUTUS pacTeHUd B
ouroTexHooruu. ®UTOrOPMOHBI U CHHTETUUECKHE PEryJIATOPbl POCTa PACTeHUN B
OUOTEXHOJIOTUH.

TecToBbIe 3ajaHUsA
Bblbepume o0uH eapuaHm omeema

B kKayecTBe ayKCUHOB MCHOJ/Ib3YIOT
NMK, NYK, 6-BAIl

6-BAIl, KuHeTHH, 3eaTUH

NMK, kuHetuH, 2,4/1

+ UMK, UYK, 2,411

B kKayecTBe MTOKMHUHOB HUCIO0/Ib3YIHOT
NMK, NYK, 6-BAIl

+ 6-BAIl, kuHeTHH, 3eaTUH

NMK, kunHetuH, 2,4/1

MK, NYK, 2,411

PerynsiTopbl pocTa He00X0AUMBI /ISl
MATaHUs pacTeHuH in vitro

+ymnpaB/eHus MPOLIeCCOM pereHepalyu in vitro
03/[]0pOBJIEHUsI paCTeHUH in Vvitro



HeT IMPpaBHUJ/IBHOT'O OTBETAa

OOpa3oBaHue KOpHeil y pacTeHHii-pereHepaHToB M0/|aB/isieT
NyK

NMK

HYK

+BbICOKasi UHTEHCUBHOCTD CBeTa

Y cuymMBaeT pacTshkeHus KJIeTOK
ayKCHH

[IUTOKMHUH

+rub6epesvH

abCIu30Bast KMC/IOTa

CocrosiHHe I/Ty00KOro MoKosi CBA3aHO C HAKOIUIEHHEeM B TKaHAX PacTeHHH
ayKCHHa

[IUTOKUHMHA

rubb6eperHa

+ KHCJIOTBI

CHATHe aNUKAa/IbHOT0 AOMHUHHPOBaHUs 00yC/IaBTMBaeT
ayKCHH

+LIUTOKUHUH

rubb6epesH

abcCIu30Bast KMC/IOTa

CocrosiHHe I/Ty00KOro MoKosi CBA3aHO C HAKOIUIEeHHEeM B TKaHAX PacTeHHUH
ayKCHHa

[IUTOKWHMHA

rubbeperHa

+’KaCMHUHOBOM KHCJIOTHI

Jnsi o0pa3oBaHuA Kaj/lyIyca B MUTATe/JbHYIO CpeAy A00aB/IsIIOT
6-BAII

NMK

+2,4 J1

HeT TIPaBU/IBLHOTO OTBeTa

Ha sTane BBeJjeHNe B KY/ILTYPYy MCIO/Ib3YIOT
+6-BAIl 0,5-1 mr/n

6-BAII 5-10 mr/n

NMK 0,5-1 mr/n

UMK 5-10 mr/n

Ha sTamne «C00CTBeHHO MHKPOPa3MHO)KEHHE» HCIO0/Ib3YI0T
+6-BAITl 0,5-1 mr/n

6-BAII 5-10 mr/n

NMK 0,5-1 mr/n

UMK 5-10 mr/n

Ha sTane ykopeHeHue in vitro HCnoib3ywT
6-BAII 0,5-1 mr/n



6-BAII 5-10 mr/n
+MK 0,5-1 mr/n
UMK 5-10 mr/n

JI7isi CTUMY/THPOBAHUA M00eroo0pa3oBaHuA in vitro B mUTaTe/ILHYIO Cpey J00aB/IsI0T
0,5-2,0 r/nm 6-BAIl

+0,5-1 mr/n 6-BAIl

5-20 mr/n UMK

0,5-2 r/n UMK

JI7isi CTUMY/THPOBAHUA KOPHe0o0pa30BaHusl in vitro B MUTaTe/IbHYIO CPey A00aB/IAIOT
0,05-0,2 mr/n UMK

+0,5-1 mr/n UMK

5-20 mr/n 6-BAII

0,5-2 r/n 6-BAII

CTuMy/THPYHOT 100eroodpa3oBaHmue in vitro
NYK, 6-BAII

+ 6-BAIl, yutoned

NMK, KuHeTHH,

UMK, 2,411

CTUMY/TMPYIOT KOpHeoOpa3oBaHHUe in vitro
NYK, 6-BAII

6-BATIl, nutozed

+ MK, UYK

NMK, xuHeTUH

AnuKajsbHOe JOMUHHPOBaHHe 00yC/IaB/IMBaeT
+ayKCcuH

[IUTOKWHUH

rubb6epesTH

abcip3oBasi KUC/IOTa.

PacTsikeHHe K/IeTOK 00yC/IaB/IMBaeT
ayKCHH

[IUTOKMUHUH

+rub6epesvH

abcCIu30Bast KMC/IOTa

CuHHTe3UupyeTcsl B alIMKA/IbHBIX MepHcTeMax CTed,ist
+ayKCcuH

[IUTOKWHUH

rubb6epesTH

abcup3oBasi KMCIOTa

CHHTEe3NpYITCS [VIaBHBIM 00pa30M B aMKa/IbHBIX MEPHCTEMaX KOPHSA
ayKCHH

+LIUTOKUHUH

rubb6epesH

abCLu30Bast KMC/IOTa



IIpupojaHbie BelecTBa, BHI3bIBAIOIIUE Pa3/IMUHbIe POCTOBbIe WK (opMaTuBHBIE ()G eKThI
U He 00J1ajarolIye JeCTBHEeM YAOOpPeHUH U repOuI[U/I0B 3TO

(hepomoHbI

(UTOHLIU/TBI

+(UTOrOPMOHBI

HeT MPaBUJILHOTO OTBeTa

CocrosiHue (pUTOrOpMOHAIBHOM CHCTEMBI, T. €. COOTHOILIeHHEe Me)XAY YPOBHAMU
(puTOrOopMoHOB, COOTBETCTBYIOLLIee ONPe/ie/IeHHOMY 3Tally OpraHoreHesa 3To
VIMMYHHBIV CTaTyC

+ FOPMOHAJ/IbHBIM CTaTyC

(uTOCaHUTapHOEe COCTOSIHUE

HeT NPaBU/IbHOTO OTBeTa

ITpuTArMBaeT NUTaTe/IbHBIE BelleCTBA U /Ipyrue (PUTOropMoHbI
+ayKCcuH

[IUTOKWHUH

rubb6epesTH

abcup3oBasi KMC/IOTa

Y ckopset co3peBaHue MJI00B
ayKCHH

[IUTOKMHUH

rubb6epeH

+3TUNeH

MouHbIM HHTHOUTOPHBIM /lefiCTBHEM 00/1ajjaeT
ayKCHH

LIUTOKMHUH

rubb6epesTH

+abcry3oBast KUCI0Ta

9ddexToM MOBHIMIEHUA TEeMIepPaTypbl 00/1ajaeT
abcIM30Bas KUC/IOTa

JKaCMHHOBasi KMC/IOTa

+ ca/MLIUIoOBast KMUCI0Ta

HeT MPaBUILHOTO OTBeTa

MouHbIM HHTHOUTOPHBIM /[efiCTBHEM 00/1ajjaeT
ayKCHH

LIUTOKWHUH

rubb6epesH

+)KaCMUHOBasi KUCJIOTa

B nbuIbIe 0TMeYeHa MaKCUMa/IbHAasA KOHI|eHTPaLus
ayKCHHa

[IUTOKWHMHA

rubb6eperHa

+BpaccrHOCTepOU/I0B

CHHMMaeT COCTOSIHUSA MOKOs CeMsIH M KJTyOHel, UTo o0ecreuynBaeT UX JIyYIIyI0 BCX0XKeCThb
ayKCHUH



abCIM30Bast KMC/IOTa
+rub6epesiH
»KaCMUHOBasi KUC/IOTa

J1s1 cTUMY ALY KOPHeo0pa3oBaHUsA B PacTeHHEBO/ACTBe HCI0/Ib3YHT PacTBOp
+ayKCHhHa

LIUTOKMHUHA

rubb6epesTHa

OpaccrHOCTepOH 0B

Jns noBbilieHUsaA Ko3(duLueHTa Ppa3sMHOXEHHs NPU KJIOHA/JIBHOM MHKPOPa3MHOXXeHUH
MPUMEHSIIOT

6-BAIl u UMK

240 u NYK

+ 6-bAIl 1 KuHeTHUH

HeT MpPaBUJIbHOTO OTBeTa

JIJ1s1 3a/1ep)KKH CTapeHNs CPe3aHHbIX 3e/IeHHbIX 0BOIIEH, CJBUTa 10J1a B )KEHCKYIO CTOPOHY,
NPEPBLIBAHUA COCTOSHHUA MOKOSI U CTUMY/TMPOBAHUSI IPOPACTAHMA CeMSH MPUMEHSIOT aHA/IOrH
ayKCHHa

+IUTOKUHUHA

OpacCcUHOCTEPOUIOB

HeT MPaBUJILHOTO OTBETA

CtumyMpyeT o6pa3oBaHue abCI{30B0i KMC/I0ThI
ayKCHH

[IUTOKMHUH

rubb6epesTH

+3TUMeH

ITyreM MHKPOOHO/IOTHUECKOr0 CHHTe3a 13 naroreHHoro rpuba Gibberella fujicuroi mosyuaror
ayKCUH

LIUTOKWHUH

+rub6epesiH

3TUJIeH

Ji/isi CHATHUSA aNUKa/JIbHOT0 JOMMHHPOBaHNA Y IUI0J0BBIX CA)KEHI|eB B MMTOMHUKE C I]e/1bI0
0osiee paHHel M KQYeCTBEHHOM 3aK/IaJJKH KPOHBI HCII0/TH3YH0T

ayKCHUH

+I[UTOKUHUH

rub6epevH

3TUeH

Jins yBe/lMueHUs pa3Mepa ¥ MacChl Ir0fibl 0eCCeMSIHHBIX COPTOB BUHOTPA/ia UCIO/IB3YIOT
ayKCUH

+IUTOKUHUH

rub6epevH

3TUJIEH

B reHorun pacreHuM BHeApseTCSA Yy)KepPOJHbIU I'eH NPH
K/IOHa/IbHOM MUKPOpPa3MHOKeHUH
+ FeHHOU UH)KeHepUn



TIpYMeHeHUH Pery/siTOPOB pOCTa
HeT MPaBU/ILHOTO OTBeTa

TpaHcreHHble OPraHU3Mbl I0/1y4al0T IPH
K/IOHAa/IbHOM MUKPOPa3sMHOXKeHUH

+ FeHHOU UH)KeHepUn

MCKYCCTBEHHOM rubpun3anuu

HeT MIPaBUJILHOTO OTBeTa

Hau60/1b11y10 0IaCHOCTH NPe/[CTaB/ISIIOT
K/IOHUDOBaHHbIE PaCTeHHUS

rubpuaHbIe PaCTeHUs

+ TpaHCreHHble MUKPOOPTaHHU3MBbI

HeT TIPaBUJILHOTO OTBETa

I'eHoTHINI pacTeHUU He H3MeHSAETCA NMPH...
+ KJIOHa/IbLHOM MUKPOPa3MHOXeHUU
reHHOW MH)XeHepuu

MCKYCCTBEHHOM rubpun3anuu

HeT MIPaBUJILHOTO OTBeTa

OTpunaTe/bHOE BO3eHCTBHE HA OKPY)XAKIIYI0 CPely M Ye/I0BeKa MOXKeT 0Ka3aTh
pacripocTpaHeHue KJIOHUPOBaHHBIX PaCcTeHU

+ HeTpe/IHaMepeHHbIH BBITYCK reHeTHUeCKH W3MeHeHHbBIX OPraHi3MOB

C/lyyaiiHoe TiepeoriblyieHre PacTeHui

HeT TIPaBUJILHOTO OTBETa

Bo MHOrux crpaHax Mupa /IeMCTBYHT 3aKOHO/iaTe/IbHbIe HOPMAaTHBHbIE aKThl, KOTOPbIe
PeryJIMpyIoT iesiTeJIbHOCTh M 0011|eCTBeHHbIe OTHOIIIeHUs B 00/1aCTH

KJIOHAJTbHOTO MUKPOPa3MHOXKeHUSI

+ TeHHOUN UH)KeHepuu

HCKYCCTBEHHOW TUOpUAM3aIuN

HeT MPaBUIBLHOrO OTBETA

TpaHCcreHHbIH OPraHU3M MOJIYyYalT MPH
+ BHe/I[pEHUU B T€HOTHIT UY>KEPO/HBIX TEHOB
KJIOHUPOBaHUH

rubpun3aluu

HeT MPaBUILHOTO OTBETa

Heo6xo0uM cTpOXalIINi KOHTPOJIb IrOCYAAapPCTBEHHO-MIPABOBBIX C/IY)X0, yUeHbIX U
o0mecTBa npu padore ¢

+ pekoMbuHaHTHBIMU JTHK

COMaTHYeCKUMU TUOpUIaMH

KJIOHUPOBAHHBIMU PaCTeHUsMU

HeT MIPaBUJILHOTO OTBeTa

Tabsuiia 3.6 — Kputepuu o1jeHKM CpoOpMHUPOBAaHHOCTH KOMIETeHIUI

Kop u KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTeHI[UN
HavMeHOBaHUe (yacTu KOMIIeTeHL1H)
VMHJMKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIIEHHOM YDOBHE
[OCTHKEHUsI COOTBETCTBYET OLIEHKe COOTBETCTBYET | cooTBeTCTBYeT OIjeHKe




KOMIIeTeHLUM (Y4acTu
KOMITeTEeHLIUM )

«yJIOBJIETBOPUTETHHO»
50-64% ot
MaKCUMa/IbHOr0 Oasnia

OLIeHKE «XOPOIIIO»
65-85% ot
MAaKCHMaJ/IbHOI'O
6anna

«KOT/TUYHO»
86-100% ot
MaKCUMaJIbHOro Oasnia

OIIK-1. Criocoben
pellaTh TUTIOBbIE
3a/1auun
ripogeccoHa/IbHOM
JleATe/TbHOCTH Ha
OCHOBe 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX 1
eCTeCTBeHHbIX HayK
C IpUMeHeHHeM

Bnazneer matepuaniom
10 TeMe,
JIeMOHCTPUPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]auU
ripogeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

Bnapneer matepuanom
10 TeMe,
JIeMOHCTPUPYET
yMeHue pelliaTh
TUTIOBbBIE 33/]auu
ripodeccuoHaIbHOM
JlesiTeIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U

Bnazneer matepuaniom
10 TeMe,
JIeMOHCTPUpPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]aUuU
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

HMH(OPMalLIOHHO- €CTeCTBEHHbIX HAYK C | eCTEeCTBEHHBIX HayK C | eCTeCTBEHHBIX HAYK C
KOMMYHUKALMOHHBIX | IPUMEHEeHWeM MpYMeHeHHeM TpYMeHeHreM
TEeXHOJIOTUM. HMH(OPMaILIOHHO- “H(MOPMalMOHHO- HMH(OpMalLOHHO-
KOMMYHUKAL[MOHHBIX KOMMYHHUKALMOHHBIX | KOMMYHHKALIMOHHBIX
TeXHOJIOTHU, HO TeXHOJIOT Ui, HO TEeXHOJIOTUH.
WCIBITHIBAET JIOTyCKaeT
3aTpyAHEeHMUsI. HETOYHOCTH.
OIlK-4 BiafieeT HaBBIKaMM Biaseet HaBbIKaMu BiasieeT HaBbIKaMM
CriocobeH peanu3alnuu peanu3aluu peanu3alnuu
peanv30BbIBaTh COBpPEMEHHbBIX COBpPEMEHHBIX COBpPEMEHHbBIX
COBpeMeHHble TEeXHOJIOTUM U TEeXHOJIOTUM U TEXHOJIOTUM U

TeXHOJIOTUU U
000CHOBBIBAThL UX
TpUMeHeHKe B
ripoeccroHaNbHON
NeATe/IbHOCTH.

000CHOBaHUS UX
TIpUMeHEHHe B
ripodeccoHa/IbHOM
JlesiTeIbHOCTH, HO
UCTIBITHIBAET
3aTpy/JHeHuUs..

000CHOBaHUs UX
TIpUMeHeHVe B
ripodeccuoHabHOU
JlesiTeIbHOCTH, HO
JIOTTyCKaeT
HETOYHOCTH.

000CHOBaHUS UX
TIpUMeHEeHHe B
ripodeccoHa/IbHOM
JlesiTeIbHOCTH.

OuneHouHble MaTepuaibl U CPeACTBa 1A NPOBepKH CGHOPMHPOBAHHOCTH

KOMIIeTeHIUM

Mogyns 7. Buobe3omnacHocth B GuoTexHosiorud. KprocoxpaHeHue reHodoH/a

pacTeHUM.

Pedeparsl, fok1ajbl, npe3enTanuu (M1/[3) Ha cBoO0jHYI0 TEMY

Tabsuiia 3.7 — Kputepuu o1jeHKM CpOpMHUPOBAHHOCTU KOMIETeHIUI

Kog n
HavMeHOBaHUe
VMHJMKaTopa
JIOCTYKeHUST
KOMITeTeHIUU (4acTu
KOMIETEeHL1N)

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

(4acT KOMMOETeHLMH)

Ha 6a30BOM ypOBHe

Hd ITOBLIIIEHHOM YDOBHE

COOTBETCTBYET OIleHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCHUMaJibHOTrO Oasia

COOTBETCTBYET
OL[EHKE «XOPOILIO»
65-85% ot
MaKCHMa/IbHOT'O
6anna

COOTBETCTBYET OIljeHKe
«OTJITUYHO»
86-100% ot

MaKCUMa/IbHOro Oasia

OTIIK-1. CriocobeHn
pelaTh TUIIOBbIe

Bnazneer matepuaniom
10 TeMe,

Bnapneer matepuanom
T0 TEME,

Bnazneer matepuaniom
10 TEeMe,




3a/jauu
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1
eCTeCTBeHHbIX HayK
C MpUMeHeHueM

JIeMOHCTPUpPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]auU
ripodeccoHa/IbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

JIeMOHCTPUPYET
yMeHUe pelliaTh
TUTIOBbBIE 33/]auu
ripodeccuoHaIbHOU
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U

JIeMOHCTPUPYeT
yMeHHe pelliaTh
TUTIOBBIE 33/]aUU
ripogeccoHa/IbHOM
JlesiTe/TIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKuX 1

HMH(OpMaILOHHO- €CTeCTBEHHbIX HAYK C | eCTeCTBEHHBIX HayK C | eCTeCTBEHHBIX HAYK C
KOMMYHUKALMOHHBIX | TIPUMEHEeHHeM MpYMeHeHreM TpYMeHeHreM
TEeXHOJIOTUM. HMH(OPMaLIOHHO- MH(GOPMalMOHHO- HMH(OpMalLOHHO-
KOMMYHUKAL[MOHHBIX KOMMYHHUKALMOHHBIX | KOMMYHHKALIMOHHBIX
TEXHOJIOTHI, HO TeXHOJIOTUM, HO TEXHOJIOTHH.
WCIBITbIBAET JIOTyCKaeT
3aTpyAHEeHMUsI. HETOYHOCTH.
OIlK-4 BiafieeT HaBBIKaMM Biiaseet HaBbIKaMu BiaseeT HaBBIKaMM
CriocobeH peanu3alnuu peanu3aluu peanu3alnuu
peav30BbIBaTh COBpPEMEHHbBIX COBpPEMEHHBIX COBpPEMEHHbIX
COBpeMeHHbIe TEeXHOJIOTUM U TEeXHOJIOTUM U TEXHOJIOTUM U

TeXHOJIOTUU U
000CHOBBIBATH UX
TpUMeHeHue B
ripoeccroHaNbHON
NeATe/IbHOCTH.

000CHOBaHUS UX
TIpUMEeHEHHe B
nipodeccoHa/IbHOM
JIesITeJTbHOCTH, HO
UCTIBITHIBAET
3aTpy/JHeHuUs!.

000CHOBaHUs UX
TIpUMeHeHVe B
ripodeccuoHabHOU
JlesiTeIbHOCTH, HO
JIOTTyCKaeT
HETOYHOCTH.

000CHOBaHUS UX
TIpUMeHEeHHe B
ripogeccoHa/IbHOM
JesITe/TbHOCTH.

2 OOUEHUBAHUE IIMCBbMEHHbBIX PABOT CTYJAEHTOB,
PET/IAMEHTUPYEMBIX YUYEBHBIM IIJ/TAHOM
[TuceMeHHBIe PAOOTHI TIO AUCIUIIMHE YueOHBIM TJIaHOM He TIPe/[yCMOTPEeHBI.

3 OIIPEAEJ/IEHUE PE3YJIBTATA

IMPOMEXYTOUYHOM ATTECTAIIUA

CDopMa HpOME)KYTOQHOﬁ daTTeCTaluru 110 JUCLHUITIMHE 3a4eT.
OIIK-1. Cnocob6eH pewwamb munoeble 3a0a4u npogeccuoHa/bHOLl 0esimeabHOCMU HA OCHO8e
3HAHULl OCHOBHBbIX 30KOHO8 MAamemMamu4ecKux U ecimeCcmeeHHbIX HAYK C NnpuMeHeHuem
uH(OopMayuoHHO-KOMMYHUKAYUOHHDbIX MeXHO/102Ull.

3adaHus 3aKpblmoz20 muna:

1. CBOMCTBO TOTHUNOTEHTHOCTHM PAaCTUTE/IbHONH KJIETKM JIEXKUT B OCHOBe

MmoJ/IiydeHus:

OMOJ/IOTHYECKY aKTUBHBIX BEITIECTB
+ pacTeHU-pereHepaHTOB
BeIIeCTB BTOPUUHOT'O CUHTE3a

2. Knerounas ce/s1eKnud C MC1imo/ib30BaHHueM KHHHYCHOﬁ TKAdHHU OTHOCUTCHA K:

+ OCHOBHBIM MeTO/ZlaM CeJyIeKI[UU in vitro

BCIIOMOTaTe/IbHbIM MeTO/ZilaM CeJIeKLIUH in Vitro




ABJIAETCA CaMOCTOATE/IbHBIM METOA0M

3. Kakue HanpaB/ieHHs MCC/IEJ0BAaHUHA OTHOCATCA K K/I€TOUHOM HH)XKeHepUuH?
+ ToJTyueHue TPaHCTeHHbIX PaCTeHUN!

CUHTEe3 BTOPUYHBIX COeIMHEeHUM pacTeHU

r3yueHue a30TdUKCaln

ToJTyyeHre KOPMOBBIX Oe/TKOB

3adaHus OMKpbIMO20 muna.

1. ITosicHuTe, yTO 0003HAYAET MOHATHE BhIPAIUBAaHUE B YCJIOBHUSAX «in vitro»?

BreipamuBaHve J>KMBBIX KJ/IETOK pa3/MUHbIX OPraHW3MOB (pacTeHWM, JKHUBOTHBIX,
MUKpPOOPraHM3MOB) B YC/JOBMSIX in Vitro mpeArosnaraeT KyJIbTUBHPOBaHHE B KyJbTYPa/bHbIX
cocyzax (rmpobupkax, Kosibax, U.T./1) Ha UCKYCCTBEHHBIX TTUTATE/ILHBIX CpejaxX (B CTEKIIe).

2. JlaiiTe onpese/ieHHe OHOTEXHO/IOTHM PaCTeHUI

buotexHonorus — 3T0 Hayka, pa3pabaTbiBarolljasi OCHOBBI HOBBIX TIPOM3BO/[CTBEHHBIX
nporieccoB,  0a3UpYIOLIUMXCS  HAa  MCIOJIb30BaHUM  OMOCUHTETHUECKOro  TOTeHIMana
MHKDPOOPTaHW3MOB, PAaCTUTE/NbHBIX U KUBOTHBIX KJ/IETOK, KYyJIbTUBUPYEMbIX Ha MCKYCCTBEHHBIX
MUTaTe/bHBIX Cpefax.

3. Kakum MeToi0M NPOBOJAT CTepU/IN3aI|UI0 TUTAaTeIbHbIX Cpej?
[TuTarenbHble Cpefbl CTEPUIM3YIOT TJIABHBIM 00pa3oM B aBTOK/IaBaX HaCHIIIEHHBIM
rapom 1oy, gasiaenvem 0,05-0,2 MTla.

4. ITepeuncIUTh Kakue TMOMEIeHHs [O/DKHbI OBITH NPeAyCMOTPEHbI B
O0HOTexXHO/IOrMYeCcKoii 1abopaTopuu.

O6b1uHO /1TabopaTopusi GUOTEXHOIOTMU COCTOUT U3 TaKUX MOMeLeHUA. DTO CTePUIbHBIN
OOKC, r7ie BeyTCs CTepuIbHble PabOThl; KOMHATa AJisi MPUTOTOBJIEHUS THUTAaTelIbHBIX Cpef,
XpaHeHUs] XUMUKATOB, 00ODY/IOBaHUS M TPOYMX BCIIOMOTaTe/bHBIX MeJIOuel; aBTOKJ/IaBHasl.
BbiHeceHHe aBTOK/IABOB B OT/eJIbHYH) KOMHATY MPOJUKTOBAHO TPeOOBaHUSMHU 0e30macHOCTH,
TIOCKOJTBKY TIPOLIECC CTePW/IM3alMK UEeT T0/ JAaBJeHUEeM U B Cly4ae HeHCIpaBHOCTH Tipubopa
MOTYT CIIyYWTBCS YKepPTBbI U pa3pylieHusi. CBeTOBas WK KyJIbTypajibHasi [jisl BbIPAILIMBAHUS B
YC/I0BHUSX in Vitro.

5. Kakue uactu paCTEHI/Iﬁ MO)XHO HCII0/1b30BaTh B KaUeCTBe JKCIJIAHTOB?
B KauecTBe 5KCII/IaHTOB HCIIOJIb3YIOT MepHUCTEeMBI, BEeDXYIIKH HO6€FOB, Ma3yniHbie Mo4YKu
W He3peJ/ible TKdHU.

6. OCHOBOMO/IO)KHUKAMHM MeTo/la KY/JbTYpbl TKaHeM M KJ/I€TOK Yy BBICIIHX
pacTeHHd CUMTAOTCA.

OCHOBOIIO/IO)KHUKAMU MeTO/la Ky/IbTypbl TKaHeld W K/IeTOK Yy BBICIIMX pacTeHUM
cunrtarorca ®. Yaur u P. ['otpe.

7. Ha KakoM sB/IeHHH OCHOBBIBAeTCSI METOl AKTHBAl[Ud Pa3BUTHUSA
CYLIeCTBYIOII[UX B PACTeHUH MepUCTeM?
MeTo/; OCHOBBIBAeTCS HAa CHSITUM aliMKa/IbHOTO JJOMUHUPOBAHUS B PaCTEHUH.

OIIK-4. CnocofeH peanu3o0ebieamb coépeMeHHble MexHO0/02UU U 000CHO8bIBANb UX
npumeHeHue 8 npogeccuoHa/bHOU desime/IbHOCMU.



3adaHus 3aKpbsimo2o muna:

1. IIpu aganTanuu NpoOUPOYHBIX PAaCTeHUM:

pacTeHUs Mepeca)kMBaroT B MIOYBY C JIETKUM I'PaHy/JI0MEeTPUUECKHUM COCTaBOM
KOPHHU OTMBIBAIOT OT OCTaTKOB TTUTATeIbHOU Cpe/ibl

CO371al0T MOBBILLIEHHYIO BA&XHOCTh BO3/[yXa

pacTeHUs MOIKapMJIMBAlOT MUHEPATbHBIMU COJISIMU

+ MPOBOJSAT BCe Mepeurc/ieHHble MepoTpUsTHs

2. Mukpopa3MHOXeHHe PaCTeHUH — 3TO MeTOJ:
CeMeHHOI'0 Pa3sMHOKeHUs

+ BereTaTUBHOI'O pa3MHOKEHUs

Y CEMEeHHOI'0 U BereTaTUBHOI'O pa3MHOXKEeHHUS

3. ITommnionHbBIe pacTeHUsI MOXKHO IIOJIyYUTh IyTeM
OIUIOA0TBOPEHUH in Vitro

KYJIbTUBUPOBaHUsI CeMSNOYeK U r’MOpUHbIX 3apo/blLiieit
KYJ/IbTUBUPOBaHUS IbI/IbLIbI

+ C/IMSIHUS U30/IMPOBaHHbIX IIPOTOI/IACTOB

3adaHus omKpblmoz20 muna:

1. ITepeuncIMTHh NPpeUMYILeCTBA K/I€TOUHOM Ce/TeKI{MU PacTeHH .
OKOHOMHSI TIOCEBHBIX I/IOIa/leli, BO3MOXKHOCTb OBICTPO TOMyYaTb HOBbIe (HOPMBI
pacTeHuii, OTCYTCTBHE Ce30HHOCTH B paboTe.

2. Kakue HanpaB/ieHUs HCC/IeA0BaHUM OTHOCATCA K K/I€TOUHOM HH)KeHepuH?
K k/1eTO4YHOM ceneKLY OTHOCUTCS [10/TyYyeHre TPaHCTeHHbIX PaCTeHUM.

3. Kakum MeToJoM MOXHO TMIpeojo/ieTb MOCITaMHYI0 HeCOBMeCTHUMOCTh
pacTeHun?

[TocramMHy0 HECOBMECTUMOCTb MOXXHO MPeo/|0/1IeTh METOJ0M KY/IbTYpPbl M30/IMPOBAHHBIX
3apOo/bILIen.

4. B KauecTBe CTepWIM3YWIIMX PAacTBOPOB PAaCTHTE/JIbHBIX O00BEKTOB B
OHOTeXHO0JIOTMY MO)XXHO MCII0/1b30BaTh PAaCTBOPHI.
Cyneiimsl, fuaiy/ia, epekKrucy BOA0POAa, TUITOX/IOPUTA HaTpUsl.

5. CycneH3noHHas KyJabTypa — 3T0?
KynbTypa KneTok pacTeHui, BelpallliBaeMasi B XKUJAKOU NMUTaTeIbHOM Cpefie.

6. KannycHas kKyasTtypa — 3107
HeopranusoBaHHas riposiidepupyroiias TKaHb, cocTosiias u3
nenud@epeHIIMPOBAaHHbBIX KIETOK.

7. Kakue BHABI OMAacCHOCTH BO3MOXHBI NpH pabore B Jaboparopuu
OHMOTEexXHO/IOruu?

TpaBMHUPOBaHHE OCKOJKAMHM CTEK/JISTHHON TIOCYZbI, XUMHUECKUM OXKOI, TepMHueCKU
0YKOT, TIOPaKeHHE 37IEKTPOTOKOM.

4 TIOPSATOK ITPOBEIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOU ATTECTAIIUA



dopma NpOMe>XYyTOYHOM aTTeCTalliy M0 AUCLIATIMHE 3a4eT

[ToBTOpHasi MpPOMEXYTOUHAsi aTTecTalys MO AUCLUIUIMHE TMPOBOAUTCA C
WCI0/Ib30BaHWeM 3a/laHuil /ijis OlleHKUM C(OPMHUPOBAHHOCTHA KOMIETeHI[M Ha
06a30BOM ypOBHE IO BCEM MOJYJISIM, BXOZSIIUM B CTPYKTYPY AWCLIMIIIMHBI 3a
CemMecTp, 110 UTOraM KOTOPOT'O CTy/IeHT NMeeT aKaleMUUeCKYH0 3a/,0/DKeHHOCTb.

Bonpocsl K 3auety
. bruorexHonorus Kak Hayka ¥ OTpac/b IPOU3BO/ICTBA.
. KpaTtkas vctopusi pa3BUTHsI OMOTEXHOJIOTUH.
. Ucrionp30BaHmMe KJIETOUHOM U TKAaHeBOW OMOTEXHOJIOTUY B PACTEHHEBO/ICTBE.
. MepsiI 6e3oracHOCTH 1pU paboTe ¢ aBTOK/IABOM.
. OcHoBHbIe TpeOoBaHUs K 1Tab0PaTOPUM Ky/TbTYPhI M30/TMPOBAHHBIX KTETOK M TKaHew.
. MeTozipl cTepuU3aliy UCXOAHOIO paCTUTeIbHOIO MaTepyaria.
. MepsI 6e3omacHoCTH 1pu paboTe B TaMuHap-00Kce.
. BuorexHomnorus B pelieHnu 1po6/eMbl GMO/IOTMUYECKOTO a30Ta.
. MeTtozp! cTepun3aLiv MHCTPYMEHTOB.
. [lnuraTenbHble cpefibl, 3HaUeHHe KOMIIOHEHTOB IUTATe/IbHBIX Cpef
. MeTozb! cTepunu3aliiu 1a60paToOpHOM MOCY/AbI.
. Co3panme acenTUUeCcKUX yCIOBUH B 1abopaTopuyu.
. MeTtozp! cTepunu3aliy pacTUTeIbHOTO MaTepuaria.
. MeTojiKa NpUroTOB/IEHUS] MAaTOYHBIX PACTBOPOB.
. MeToiKa puUroToB/ieHus MTaTe/IbHbIX Cpef,.
. BuorexHomnorus B pelieHn# 1pob/ieMbl yTHIHM3auKd OMOOTXOZ0B.
. buoTexHonorus B mpou3Bo/CTBe 610y100peHui.
. bruotexHonorus B Npou3BOACTBe CPeCTB 3all{UThbl PACTEHUM.
. [IpyumeHeHe GIOKOHBEPCUHU B CEJTbCKOXO035IICTBEHHOM TIPOM3BO/ICTBE.
. CyILIHOCTb ¥ 3a/]Jau¥ KJI€TOUHOM CeJIeKI[1H.
21. CycneH3WOHHble KYJbTYpbl U UX WCIONb30BaHWe [ TI0JIyYeHUs] BellleCTB
BTOPUYHOIO CHHTe3a.
22. KynbTUBHpOBaHYe OT/e/bHbIX K/IeTOK.
23. Vicnonb3oBaHue MeTO/I0B OMOTEXHOIOTHUH B 03/J0POBJIEHUH TI0CAI0UHOT0 MaTepHasia
24. JIoCTOMHCTBA U HeJJOCTaTKU KJIOHA/IbHOTO MUKPOPa3MHOKeHUsI PACTEeHUH.
25. OCHOBHBIE TeXHOJIOTHYECKMe TIPOL[eCChl Ha 3Tarle «BBeJeHKe B KYJIbTYPY».
26. OcCHOBHble TeXHOJIOTUYeCKWe TIpoLlecChl Ha JTale «COOCTBEHHO MHKPO-
PasMHOKEHUEe».
27. BbIbOp ¥ MOATOTOBKA 3KCIJIaHTa /1J1s1 KYJIbTUBUPOBAHUS Ha TTUTaTeIbHOU CpeJie.
28. OCHOBHBIe 3Tarlbl KJIOHa/IbHOT'O0 MUKPOPa3MHOXXEeHUS.
29. CylIHOCTb U 3a/lauy FreHeTUUeCKON MHKeHepUH.
30. OcHOBHBIe TeXHOJIOTMYECKHe TMPOLIecChl Ha 3Tare «ajanTalyud K HeCTepUJIbHbIM
YCIIOBUSIM»
31. OcobeHHOCTH Ky/JIbTUBUPOBAaHWS PpAaCTUTENBHBIX TKaHEM Ha Pa3HBIX 3Tarax
KJIOHa/IbHOT'O MUKPOPa3MHOKeHMUS.
32. ®akTOpkI, BIUSIOIIHE Ha CTOCOOHOCTD KCTUIAHTOB K PereHepaliyu.
33. YcnoBus Ky/1bTUBHPOBaHHUS paCTeHU-pereHepaHToB.
34. MeTo/ akTUBaL[UX Pa3sBUTUA CYLLeCTBYIOLIUX B PACTEHUU MEPUCTEM.
35. OCcHOBHBbIe TEXHOJIOTMUECKHe TIPOLIeCChI Ha 3Tare «yKopeHeHre B TPoOupKax».
36. KasutycHble KylbTypbl, ClIOCOOBI Ky/IbTUBUPOBAHUS Ka/UTyCHBIX TKaHeH.
37. Metoj, VHIYKUMW BO3HHWKHOBEHUSl a/IBEHTUBHBIX II0UEK HeIOCPeJCTBeHHO Ha
3KCII/IaHTe.
38. 'eHeTHuecKre 0COOEHHOCTU Ka/UTyCHBIX K/IeTOK.
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39. Mop@oreHe3 B Ka/yTyCHbIX TKaHSIX

40. 'opMOHOHEe3aBUCUMBIe paCcTUTe/IbHbIe TKaHU.

41. 3HaueHMe MeTo/la KyJ/bTypbl W30/MPOBaHHBIX MEPUCTEM B CUCTEME IMOTy4YeHUS
03/I0POBJIEHHOT0 [10CaJl0YHOI0 MaTeprarna.

42. CylHOCTb U 33/lau¥ KJIeTOUHOM UH)KeHePUH.

43. Wcnonb3oBaHre pasIWMYHBIX TUIIOB pereHepaliid B CeJeKIMM U KJIOHaJbHOM

MHUKPODPa3MHO)XeHUH pacTeHUH.

44. [I0CTOMHCTBA U HeJOCTAaTKX KJIETOYHOU CeTeKLINH.

45. KpruoKoHCceBalus.

Tabmna 4 — Kputepuu onieHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kog v HaiMeHOBaHUe UHAUKATOpa
JOCTH>KEeHUST KOMITeTeHLIUU
(4acTy KOMMeTeHL MK )

Kputepuu orieHrBaHus c)OpMUPOBAHHOCTH
KOMIIeTeHLIUM (YaCTH KOMITETEHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|€HKe «y0BJIETBOPUTEIBHO»
50-64% oT MakCcUMaJILHOTrO Dasia

OTIIK-1. CriocobeH pelliaTh TUTIOBBIE 3a/]aui
npodecCOHabHOM eATeTbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB MaTeMaTUUYeCKUX
Y eCTeCTBEHHBIX HayK C PUMEHEeHHEM
HUHGOPMaIMOHHO-KOMMYHUKAI[AOHHBIX
TEeXHOJIOTUM.

Brageet Matepuaniom 1o Teme, IeMOHCTPUPYET
yMeHHe pelaTb THUIIOBbIE 3a71aun
npodeCCOHABHON ZIesATeTbHOCTA Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTU4YeCKUX U
eCTeCTBEHHBIX ~ HayK C  TPUMEHEeHHeM
MH(OPMaIIOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTUH, HO UCTIBITBIBAET 3aTPY/IHEHUSI.

OIIK-4

CriocobeH pean30BbIBaTH COBPEMEHHbIE
TEXHOJIOTMU 1 0O00CHOBBIBaTh X
NpYMeHeHHe B IpodecCHOHaIbHOMN
[eATeIbHOCTH.

B]'Ia,ZLEET HaBbIKdMHU pea/in3aliliki COBPEMEHHBIX
TEeXHOJIOTMM U 000CHOBAHUS UX NMpUMeHeHNWs B
HpO(I)ECCHOHaﬂbHOﬁ AedaTe/JIbHOCTH, HO
HCIIBITBIBAET 3aTPyAHEHUA.
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