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IMacmopT oHIa OLIEHOYHBIX CPECTB

pa3BUTHUS PACTEHUN B
OMOTEXHOJIOTHH.
OUTOrOPMOHBI U CUHTETUYECKHUE
PETYJISITOPBI POCTA PACTEHUM B

OHMOTEXHOJIOTUH.

pa3pabaThiBaTh
TEXHOJIOT MU
MHUKPOKJIOHAIBHOTO
Pa3MHOKEHHUsI paCTEHUMN.

Tabmuma 1
Monyib AMCUMILINHBL dopmupyemblie Onenounsle | KonmnuecTtBo
KOMIIETEHILIMU WJIK UX | MaTEepHabl U
4acTu cpelicTBa
CenbCcKoX0341CTBEHHAS OIIK-1 — Cnocoben TectupoBanue 61
OMOTEXHOJIOTHsI, €€ 3HaUeHUE B peliaTh TUIOBBIE 3a7]a4n
IPOM3BOJICTBE MPOIYKLIUU npodeccuoHaIbHON
pacTeHUEeBOICTBA. NEeSITEIbHOCTH Ha OCHOBE
Hcropus pa3BuTHs OUOTEXHOIOTHH. 3HAHUK OCHOBHBIX
Opranuzanys OMOTEXHOIOIMYECKON | 3aKOHOB MaTEMaTHUECKUX
71a00paTOPHH. U €CTECTBEHHBIX HAYK C
MPUMEHEHUEM
UH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTH.
broTexHoI0rHs Kak Hayka U OTpacilb OIIK-1 — Criocoben TectupoBanue 25
IPOM3BOJICTBA. pelaTh TUTIOBBIE 3a/1a41
buotexnonorusa B AIIK. npodeCCHOHATbHON
Hcnons3oBanue METON0B JESATENIbHOCTH Ha ocHOBe | KosutokBuym 20
OMOTEXHOJIOTHH B 3aIIUTE PACTCHUH, 3HAHU OCHOBHBIX
nepepadoTKe U XpaHEHUH 3aKOHOB MaTEeMaTUYECKUX
CEJIbCKOXO3SUCTBEHHOM MPOAYKIUH, | U €CTECTBEHHBIX HAayK C
NOJIyYeHUH KOPMOBOTO OeJka, IpUMEHEHUEM
AMUHOKHCIIOT, D€PMEHTOB U JPYTHUX nH(pOpMaIMOHHO-
OMOJIOTNYECKH aKTUBHBIX BEIIECTB. KOMMYHHKAITUOHHBIX
buorexHonornueckne MeTobl B TEXHOJIOTHl.
MHUKPOOHOJIOTUH, PEILICHHH
po0JIeMbl OMOTOTHYECKOTO a30Ta
YTUIM3ALUH CeNTbCKOX035HCTBEHHBIX
OTXO/IOB, 3aIIUTE OKPYKAIOIICH
CpEJB.
Kinerounas u TkaneBas [1K-15 — Cniocoben TectupoBanue 57
OMOTEXHOJIOTHSL. pa3pabaTbIBaTh TEXHOJIOTUU
KynbpTHBHpOBaHUE KIETOK M TKAHEH MUKPOKJIOHAIBHOTO
in vitro. Pa3MHOXKEHHS PaCTEHUH.
Kynbrypa keTok, opraHoB U TKaHeH ITIK-15 — Cnocoben TectupoBanue 45
B CEJIEKIIMH pacTEeHUil. pa3pabarbIBaTh TEXHOJIOTUU
MHUKPOKJIOHAIBHOTO
Pa3MHOXEHHS PACTECHUM.
KrnonanbHOE MUKpOpa3MHOXKEHNE I1K-15 — Cnocoben TecrupoBanue 40
pacteHnidi. MeToasl MOIy4eHUs pa3pabaTbIBaTh
037I0POBJIEHHOTO 110Ca/I04HOT0 TEXHOJIOTHUHI
MaTepuaia KyJabTyp. MHUKPOKJIOHAJIBHOTO
Pa3MHOXEHHS PACTECHUM.
MexaHu3MBI PETYIISIUN POCTa U [MK-15 — Cnocoben TectupoBanue 43




Buobe3omacHoCTh B OIIK-1 — Crnocoben na3
OMOTEXHOJIOTHH. pemiaTh TUTIOBBIC 3aa4H (ITonroroBka
Kpuocoxpanenue renodonia npodecCuoHaTBHOM pedepara,
pacTeHHIA. JIEATEILHOCTH Ha OCHOBE JIOKJIa/a,
3HAHUM OCHOBHBIX Mpe3eHTaAlUU
3aKOHOB MaTeMaTHYECKHX o
U €CTECTBEHHBIX HAYK C BBIOpaHHOM
MpUMEHEHUEM CTYZCHTOM
UH(POPMALIMOHHO- TEME)
KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA.

1 OHEHOYHBIE MATEPHUAJIbl, HEOBXOJAUMBIE J1JI51
OIEHKU 3HAHUU, YMEHUU N HABBIKOB JEATEJIBHOCTHU
B INTPOLHECCE OCBOEHUA JUCHUIIJINHBI

Monyns 1. Cenbckoxo3stiicTBEHHAss OMOTEXHOJIOTHSI, €€ 3HAYCHHE B TIPOU3BOJICTBE

MPOIYKIIMUA pacTeHueBoJicTBA. VcTopust pa3Butusi Ouotexnomoruu. OpraHu3amus
OMOTEXHOJIOTUUECKON JTabopaTopumu.

Tabnuia 2.1 — @opMupyembie KOMIETEHITUH

Kon u naumenoBanue Kox v HanMeHOBaHUE HHIUKATOPA OrneHOYHbIE
KOMIICTEHITHH JOCTHKEHUS] KOMITETCHIIUN MaTepuabl
(4acT KOMIIETCHIIHH ) U CpeJICTBA

OIIK-1 — Cniocoben pemiath CrniocobOeH pemniaTh TUTIOBBIC 33/1a91 TectupoBanue

TUIOBEIC 337291
po¢eCCHOHATBHON JIEATETLHOCTH
Ha OCHOBE 3HAHMIT OCHOBHBIX
3aKOHOB MaTeMaTHYCCKUX U
€CTECTBEHHBIX HAyK C
MpUMEHEHUEM MH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

poeCCHOHATILHOM 1eATELHOCTH C
HCIIOIB30BaHUEM MAaTEMAaTHUYSCKOIO
MO/JICIIMPOBAHUS U COBPEMEHHBIX ITU(PPOBBIX
TEXHOJIOTHH, BlaJleeT METOIUKOMN
HMHTEPIPETALUN PE3YILTATOB, IOJIYYEHHBIX
€CTECTBEHHOHAYYHBIMH METOJIaMHU.

Monyne 2. bHOTEXHOJOTHMS Kak Hayka M OTpacib IPOM3BOJCTBA.
buorexnonorust B AIIK. Hcnons3oBaHne MeTOJ0B OMOTEXHOJIOTMM B 3alUTE
pacTeHuii, TmepepabOTKe W XPaHEHUU CEIbCKOXO3SMCTBEHHOM MPOAYKIIWH,
MOJIY4YeHUH KOPMOBOTO Oejika, aMUHOKHUCIIOT, (PEPMEHTOB U APYTUX OUOJIOTHYECKU
aKTUBHBIX BEIIECTB. BHOTEXHOIOrMUECKUE METOJbl B MUKPOOMOJIOTHH, PEIICHUU
npo0emMbl OMOJIOTHYECKOTO a30Ta YTUIM3ALUU CEeIbCKOXO03IMCTBEHHBIX OTXOOB,
3aIUTE OKPYKAKOILIEHU CPEIBI.

Tabnuna 2.2 — @opMupyembie KOMIETSHITHH

Kox 1 nanmenoBanue
KOMIIETEHINHA

KOI[ W HAUMCHOBAHUEC HHAUKATOpA
TOCTIKEHUS] KOMITETCHIINU
(4acTH KOMIIETCHIIHH )

OLleHOYHEBIE
MaTepHualibl U
CpeJicTBa




OIIK — 1 CriocobeH pemiathb
TUTIOBBIC 3a]1a41
npo¢eCcCuOHATBHON

JACATCIIBHOCTH HAa OCHOBEC 3HAHUI

OCHOBHBIX 3aKOHOB
MAaTEMAaTHYCCKUX U
C€CTCCTBCHHBIX HAYK C

MpUMEHEHHEM HH(OPMAaLIMOHHO-

KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH.

Crioco0eH pemats TUIOBBIE 33/1a41
npo¢eCCHOHATIBHOM 1eATETLHOCTH €
HCIIOJIb30BaHUEM MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS U COBPEMEHHBIX
U POBBIX TEXHOJIOTUH, BIIa/IeeT
METOJIMKON MHTEPIIPETALIUN PE3YIIbTATOB,
IIOJIyYE€HHBIX €CTCCTBEHHOHAYYHBIMH
METOJaMHU.

TectupoBanue

Monynp 3. Knerounas u TkaHeBass OumorexHosiorusi. KynbTuBHpOBaHME

KJIETOK ¥ TKAHEMH 1n vitro.

Tabnuma 2.3 — @opMupyemble KOMOCTCHITUN
Kon n HammeHoBanne Kon n HaumeHOBaHME HHAMKATOpA O11eHOYHbBIE
KOMIICTCHIIN JOCTUXKECHUA KOMIICTCHIIUN MaTcpHraibl U
(4acTu KOMITETEHIIUHN ) cpencTBa
TectupoBanue

[IK-15 — Cnocoben
pa3pabaTbIBaTh TEXHOJIOTUU
MUKPOKJIOHAIBHOI'O
Pa3MHOKEHHUsI paCTEHUN.

COCTaBBI MUTATENBHBIX cpen (MS, WPM u np.)

Ocy1ecTBIIsSIET CTEPUIIN3ALINI0 PACTUTENHEHOTO

Hcnonb3yeT TeopeTuyecKre OCHOBBI
Mop(horeHes3a paCTeHHIA, TUTTBI SKCIIJIAHTOB U

IUIS Pa3iINyYHbIX KyJIbTYD.

MaTepuala, BBOAUTB €r0 B KYJIbTYPY, a TAKKe
No0MpacT ONTUMAIIEHBIC KOHIICHTPAIIH
(UTOTOPMOHOB ISl CTUMYJISIITHH
nponrdepany ¥ yKOPESHEHUSI.
Brnaneer MeToaMu KJIOHAITBHOTO
MUKPOPa3MHOKEHUSI, TEXHOJIOTUSIMHU
JIETTOHUPOBAHUS (COXPAHEHUS) KOJUICKIIUH in
vitro u MCTOAaMHU agalTallvuy MOJTYUYCHHBIX
pacTeHU K HECTEPUIIbHBIM YCIOBHSM.
[TpoekTrpyeT NOATAMHYIO TEXHOJIOTUIECKYIO

CXCMY PAa3MHOKCHUS KOHKPETHOTO BUJA
paCTCHUA, BKIIKOYas pacyeT BbIXOJa

MHUKPOPACTEHUMN.

Moaynb 4. KynapTypa KJI€TOK, OpraHOB M TKAaHEW B CEJIEKIIUU PACTCHUH.

Tabnuma 2.4 — ®opMupyeMbie KOMIIETEHIIUU

Kon n HaumeHoBanue Kon n HanMeHoBaHME MHAUKATOPA OneHouHble
KOMITETEHIIUH JOCTHKEHUS] KOMITIETEHLIUU MaTepuabl
(4acTi KOMITETEHITHH ) U CPEJICTBA

TectupoBanue

[1IK-15 — Criocoben

MHUKPOKJIOHAIBHOTO
Pa3MHOKEHHUsI PAaCTEHUMN.

pa3pabarbiBaTh TCXHOIOTHH MopdoreHes3a pacTeHUM, TUIIBI SKCIIJIAHTOB U

Hcnonb3yeT TeopeTuuecKrue OCHOBBI

COCTaBBI MUTATENBHBIX cpen (MS, WPM u np.)
IUTSL Pa3TUYHBIX KYJIBTYP.
OCyIIEeCTBISIET CTEPUITN3ALUIO PACTUTEIHEHOTO
MaTepualia, BBOIUTE €T0 B KYJIbTYPY, a TAaKKe
HOI[GI/IpaeT OINTUMAJIbHBIC KOHIICHTPALIUN
(UTOTOPMOHOB JJIs1 CTUMYJISIIUH

nponudepanuu 1 yKOpeHEHUsI.




JIETTOHUPOBAHUS (COXPAHEHUS) KOJUICKITUH in

Bnaneer MmeTomaMu KJIOHAJILHOTO
MHUKPOPa3MHOKEHUS, TEXHOJIOTUSIMHU

Vitro 1 METOIAMHU aJlaNTalluy MOJTy4YEHHBIX
pacTeHHi K HECTEPUIIbHBIM YCIOBHUSIM.
[IpoekTupyer mo3TanHyo TEXHOJIOTUYECKYIO
CXEMY pa3MHOXEHHsI KOHKPETHOTO BH/1a
pacTeHus1, BKJIIOYasi pacyeT BbIXoja

MHUKPOPACTEHU.
Mopyne 5. KrnoHampHOE  MHUKpOpPa3MHOXEHUE pacTeHud. MeTtonbl
IIOJIyYE€HHUS 030POBICHHOI0 IIOCAA0YHOI0 MaTepuasia KyJbTyp.
Tabnuia 2.5 — @opMupyemble KOMOCTEHITUH
Kon n HanumenoBanue Kon 1 HauMeHOBaHME HHANKATOPA OreHoYHBIC
KOMITETCHITUH JOCTHKEHUS] KOMITETCHIIUT MaTepualIbl
(4acTu KOMITETEHITHH ) U CPEJICTBA
TectupoBanue

[TK-15 — Cnocoben
pa3pabarbIBaTh TEXHOJIOTUU
MHUKPOKJIOHATBHOTO
Pa3MHOXEHHS PACTECHUM.

Hcnonp3yer TeopeTHIECKUEe OCHOBEI
MopdoreHes3a pacTeHHH, THITBHI SKCIIJIAHTOB H
COCTaBBI MUTATENBHBIX cpen (MS, WPM u np.)
IUTSL Pa3ITUYHBIX KYJIBTYP.
OcymiecTBISIET CTEPHIIN3AIUI0 PACTHTEIHHOTO
MaTepuala, BBOAUTB €r0 B KYJIbTYpY, a TAKXKe
No0UpacT ONTUMAITLHBIC KOHIICHTPAIIH
(UTOTOPMOHOB JIsl CTUMYJISIITHH
nponudepannu 1 yKOpeHEHusI.
Brnaneer MmeToamu KIIOHAJILHOTO
MHUKPOPa3MHOXKEHUS, TEXHOJIOTUSAMHU
JIETIOHUPOBAHUS (COXpaHEHUs) KOJUIEKIUH in
Vitro 1 METOIaMU aJIalTalliU TOTYYEeHHBIX
pacTeHuil K HeCTEPUIIbHBIM YCIOBUSIM.
[IpoekTHpyeT No3TanHyo TEXHOJIOTUYECKYIO

CXEMY Pa3MHOXEHHSI KOHKPETHOTO BUAA
pacTeHus, BKJIIoYasi pacyeT BbIX0Ja

MHUKPOPACTEHUMN.

Monyne 6. MexaHu3Mbl pPEryJsSIMUM pOCTa M Pa3BUTUS PACTEHUN B
ouotexHonornd. GUTOrOPMOHBI U CUHTETHUECKHE PETYJIATOPHI pOCTa PACTCHUI B

OMOTEXHOJIOTHH.
Tabnuia 2.6 — @opMupyemMble KOMOCTCHITUH
Kon n HammeHoOBanne Kon n HaumeHOBaHWE HHAMKATOpA O11eHOYHBIE
KOMIICTCHIIU JOCTHMXKCHHUA KOMIICTCHIINN MaTcpHralibl
(4acTH KOMITETEHIIUHN ) U CPEJCTBA
TectupoBanue

[1IK-15 — Criocoben

pa3pabarbIBaTh TEXHOJIOTUU
MHUKPOKJIOHATBHOTO
Pa3MHOXEHHS PACTECHUM.

Hcnonp3yer TeopeTHIECKHUE OCHOBEI
MopdoreHes3a pacTeHHH, THITBHI SKCIITIAHTOB H
COCTaBBI MUTATENBHBIX cpen (MS, WPM u np.)

IUTSL Pa3TUYHBIX KYJIBTYP.
OcymiecTBISIET CTEPHIIN3AIUI0 PACTHTEIHHOTO
MaTepuala, BBOAUTB €r0 B KYJIbTYpY, a TAKKe

noaA0UpaeT ONTUMaIbHBIC KOHIICHTPAIIUH




(UTOTOPMOHOB JIsl CTUMYJISIITHH
nponmdepany ¥ yKOPESHEHUSI.
Brnaneer MeTogamMu KJIOHAIBHOTO
MUKPOPa3MHOKEHUSI, TEXHOJIOTUSIMHU
JIETTOHUPOBAHUS (COXPAHEHUS) KOJUICKITUH in
Vitro ¥ METOIaMH aJIaNTalliN TIOTYYeHHBIX
pacTeHuil K HeCTEPUIILHBIM YCIOBUSIM.
[TpoekTHpyeT MOATAHYIO TEXHOIOTHYECKYIO
CXEeMY Pa3MHOXECHHsSI KOHKPETHOTO BH/Ia
pacTCHUA, BKIIKOYasd pacyCT BbIXOda
MHUKPOPACTCHHHA.

Monyns 7. buobezonacHocts B OuoTexHosoruu. KpuocoxpaHeHue
reHo(oH1a paCTeHH.

Tabnuna 2.7 — @opMupyembie KOMIETSHITHH

Konx n HaumeHOBanME Ko u HanmeHoBaHWE HHIUKATOpA OrecHOYHBIC
KOMIICTCHITUU JOCTHIKECHUS KOMIICTCHITUN MaTepUalIbl
(4acT KOMIIETCHIIHH ) U CpeJICTBA
OIIK-1 — CrocoGeH perarhb Crioco0eH perath TUMOBBIE 337291 TectupoBanue
THUIIOBBIC 3aa4r poeCCUOHATBHON JIEATETLHOCTH C
npodeccroHaABHOM IeATEeIPHOCTH HCIIOIb30BAHUEM MAaTEMAaTHISCKOTO
Ha OCHOBE 3HAHUW OCHOBHBIX  |MOJICJIMPOBAHMS M COBPEMEHHBIX ITU(POBBIX
3aKOHOB MaTEMaTUYECKUX U TEXHOJIOTHH, BIIaJIcET METOINKON
€CTECTBEHHBIX HAYK C MHTEPIpPETAIUU PE3YJIbTATOB, MOJTYYEHHbBIX
MpUMEHEHHEM WH(OPMAIIMOHHO- €CTECTBEHHOHAYYHBIMH METOIaMHU.
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OueHo4yHbIe MaTepUAJIbI U CPEeACTBA ISl IPOBEPKHU CPOPMHUPOBAHHOCTH
KOMIIeTeH LU

Monyns 1. Cenbckoxo3siiicTBeHHast OHOTEXHOJIOTHS, €€ 3HaueHHe B
MIPOM3BOJCTBE MPOIYKIIMH PaCTEHUEBOACTBA. BBeieHNE B CENbCKOXO3UCTBEHHYIO
ouotexnonoruto. Mcropus pa3BuTusi OMOTEXHOJIOTHH.

TecToBbIC 3a1aHUS

Buvibepume ooun éapuanm omeema
Hayka, paspabaTbiBalomiasi OCHOBbI HOBBIX NPOU3BOJACTBEHHBIX  MPOLECCOB,
0a3UPYHOIIMXCS HA MCMOJIH30BAHNH OHMOCHHTETHYECKOT0 MOTEHI[HAJIAa MUKPOOPTaHU3MOB,
PACTUTEJBHBIX H JKUBOTHBIX KJIE€TOK, KyJIbTHBHPYEMbIX HA HCKYCCTBEHHBIX MUTATEIbHBIX
cpenax — 3To
ouonorus
MUKPOOHOJIOTHS
+OMOTEXHOIOTHS
HET MPaBUIIHLHOTO OTBETA

BuorexnoJiorus — 370...

MaccoBoe 0ecrosoe pa3MHOKEHUE PACTUTENILHBIX OPIaHU3MOB in Vitro

+1CII0Nb30BaHKE B IPOU3BOJICTBEHHBIX MPOIleccax OMOCUHTETUYECKOTO MOTEHINAlIa
MHUKPOOPTaHU3MOB, PACTUTEIBHBIX M KUBOTHBIX KJIETOK, KYJIbTUBUPYEMBIX Ha UCKYCCTBEHHBIX
MUTATENbHBIX Cpeax

MIPOU3BOJICTBO 00OPYAOBaHUS JTsl Oronaboparopuid

HET MPaBUJIBLHOTO OTBETA




BuortexHosorusi 6asupyercs Ha

MCTIONIb30BAHUH B TIPON3BOJICTBEHHBIX IPOIIECCAX HAHOTEXHOJIOTHH

MaccoBOM 0€CIOJIOM pa3MHOXKEHHE PACTUTEIbHBIX OPTaHU3MOB 1N Vitro
+HUCIIOJIB30BaHNH B TPOU3BOICTBEHHBIX MTPOIECCax OMOCHHTETUYECKOTO MMOTEHIHANA
MHUKPOOPI'aHU3MOB, PACTUTEIBHBIX U )KUBOTHBIX KIETOK

HET MPaBUIBHOTO OTBETA

buorexHo/10rusi — 3TO0 HayKa 0....

00JIe3HSIX PacTeHUH 1 MeToAaX OOPHOBI C HUMHU

MHUKpPOOpPTaHU3Max

+ TeHHO-MH)KEHEPHBIX, KJICTOYHBIX METO/aX, TEXHOJIOTUSIX CO3/IaHUS U HCIIOJb30BAHMSI
TeHETUYECKU TPAaHCPOPMUPOBAHHBIX OMOJIOTMUYECKUX OOBEKTOB

croco0ax BeIpAIUBaHHS PACTCHUI

BripamuBaHue ;KUBBIX KJIE€TOK Pa3JIMYHbIX OPraHU3MOB (PacTeHUl, )KUBOTHBIX,
MHKPOOPraHM3MOB) B YCJIOBHAX in vitro npeanosnaraer KyJbTHBHPOBAHHE. ..

+ B MpoOMpKEe HA HCKYCCTBEHHBIX MUTATEIBHBIX CpeIax (B CTEKIIC)

B ITIOYBEHHOM CyOCTpaTe

B TUJIPOTIOHHOM KYJIBTYpe

B YCJIOBUSAX TEIINL C PETYINPYEMBIM MUKPOKJIMMATOM

buorexHoJI0rusi pacTeHui MO3BOJIsIET MOJIYYaTh...
MHKPO-POOOTOB

HOBBIC BUJIbI TOITJIMBA

+ HOBBIEC COpTa U THOPHUIBI PACTCHUM

KJIOHBI Y€JI0BEKa

Camble panHHe padoThI 10 M30JTHPOBAHMIO KJIETOYHBIX KYJIbTYP PacTeHHil
NPUHALJIEKAT. ..

HapBuny

BasuiioBy

JIunnero

+ bpayny u Moppucy

Kakmne u3 nepe4ncjieHHbIX TEXHOJIOTM MOKHO OTHECTH K OMOTEXHOJIOTHSIM
+ IPOM3BOJCTBO BEUIECTB BTOPUUHOTO CHHTE3a C TOMOLILI0 MUKPOOPTaHU3MOB
XUMUYECKOE IPOU3BOICTBO BUTAMUHOB

XUMHYECKOE MTPOU3BOJICTBO a30THOU KUCIIOTHI

C)KUTaHHE Mycopa

B ocHOBY OMOTEXHOJIOTUH BXOJHUT...
MH(pOpPMaIMOHHBIE PECYPCHI

+ KJIOHUPOBAHUC

€CTECTBEHHBII 0TOOD

BuorexHoJiorus npeamnosaraetr ucnoJb30BaHMe. ..

MHUKpPOOPTaHHW3MOB B MOBBIIIEHUU TOYBEHHOTO TUIOI0POAMS

B CEJIbCKOM XO0351CTBE COPTOB MHTEHCUBHOI'O THIIA

OpPraHUYECKUX YAOOPEHUH IS MOBBIIIEHUS TUIOA0POIUS MTOYBBI M YPOBHS IPOAYKTHBHOCTH
CEeIbCKOXO35MCTBEHHBIX KYJIBTYP

+ FeHHOM M KJIETOYHON MHKEHEPUHU B CEJICKIIMU PACTCHUI

Teopernyeckoii 6a30ii OMOTEXHOJIOTMH ABJSIETCS. ..
+ Ouonorus
(076371 %]



reHEeTHUKA
HET TaKou

CrepuibHasi KyJbTypa...

COJICPKUT OAKTEPHH MPEeUMyIIecTBEHHO | Buia

+ cBOOO/THA OT JTFOOBIX MTOCTOPOHHUX MUKPOOPTaHU3MOB
COJZIEPKUT TpUOBI 1 BUIa

COJICPKUT BUPYCHI | Buaa

Crepuiunszaunmneil Ha3bIBaeTCH. ..

BbIJIeJIEHUE OaKTepuil U rpuOOB U3 MPUPOTHOTO UCTOUHUKA
YHUYTOKEHUE TOJIBKO MMAaTOr€HHBIX MUKPOOPTaHU3MOB

+ YHHUYTOKEHHE BCEX BUIOB MUKPOOPTaHU3MOB U UX TOKOSIIIUXCST (OPM
BBIJICJICHUE BUPYCOB U BUPOUIOB U3 MPUPOJIHOTO UCTOYHHUKA

IlepBBIM HCCIEAOBaTEIEM, 3AHSABIIMMCS YCTAHOBJIEHHEM MUHMMAJIBHOIO pa3Mepa
IKCIVIAHTA HA cpe3axX KOPHS CBEKJIbl M OIyBAHYMKA M CerMeHThI cTe0J1sl TOnoJjsl, ObLI...
+ Kapn Pexunrep

Momnbsip

VYaur

l'otpe

BrnepBbie npouecc 00pa3oBaHus KAJLIyca U3 KYCOYKOB PACTUTEIbLHbIX TKaHell Ha0 0111
HCCJIe0BATEIM. ..

bonns n Cakc

+ X. ®@extunr u ['. ['abepnanar

VYaiit u I'otpe

Mypacure u Ckyr

B03M0:KHOCTD 10J1T0T0 KYJIHTHBHPOBAHUS PACTEHHI B yCJI0BHSAX in vitro 3a cuer,
NMEePUOIUYECKOT0 NMePecaKUBAHNUS UX HA CBEKYI0 MUTATEIbHYIO Cpeay, MOKa3aau
HCCJIeI0BATEIMN. ..

bonns u Cakc

X. @extunr u I'. ['abepmanar

+ Vaiir u Totpe

Mypacure u Ckyr

BuotexHosoruyeckas jJja6opaTopus A02KHA HMETh CJIeIyIOIINe MOMeIeHusl. . .
MOCYHYIO

ABTOKJIABHYIO

CBETOBYIO (KYJbTYPAIbHYIO)

CTEpUIIBHBIN OOKC

+Bce MepeuncIeHHbIC TIOMEIICHHUS

IIpu paGoTte B 1a00opaTopru OMOTEXHOJIOTHMH BO3MOKHBI CJIeIYIOIIHAE BUAbI ONTACHOCTH. ..
TPaBMUPOBAHUE OCKOJIKAMH CTEKJITHHOU TTOCYIbI

XUMUYECKHUM 0XKOT

TEPMHUYECKHUM 0KOT

MTOPAKEHUE DIIEKTPOTOKOM

+BC€ IIEPESUUCIEHHBIE OITACHOCTHA

IIpu paGoTe B cTepujIbHOM 00Kce HET HEOOXOAUMOCTH HCII0JIb30BATh...
YUCTBIN OeJbIi Xanar

+1mpoTuBoras

OaxWJIbI MU YUCTYIO CMEHHYIO O0yBb



MEJIULIUHCKYIO0 MACKY

PaboTaTh ¢ aBTOK/JI1aBOM M JMCTHJIATOPOM CTyAEHTAM...
paspeuacTces
+HE paspeliaeTcs

Eciii 0T cIMPTOBKH 3aropesiach 0/1e:K/1a, TO He0OX0MMO B MEPBYIO 04Yepelb...

+CcOUTH IUIAMS OESTIOM

OTKPBITH OKHO

TYLIUTDH C IIOMOIIIBIO OI‘HCTYI_HI/ITCJIH
BBI3BATh MOKAPHBIX

CrepniibHbI 00KC ¥ JJAMHUHAP-00KC CTEPUITU3YIOT € IOMOIIBIO. ..
ABTOKJIAaBUPOBAHUA

MIPOBETPUBAHUS

+KBapI_[eBaHI/I}I

JIOMUHUCIHEHTHBIX JIAMIT

XHUMHYECKYIO MOCYAY CTEPHIIH3YIOT ¢ HOMOIIBIO. ..
MOIOIIMX CPEJICTB

+8 Tepmocrare mpu 160°C

CIIMPTOBOTO PaCTBOPa

KUITTYCHUA

ABTOKJIABMPOBaHUE — 3TO CIOCO0, MPUMeHsIeMbIi JIsl. ..
BApKHU MMUTATCIIbHBIX CPCI

+CcTepuiIn3alky MUTATEIbHbBIX CPell

MMPUTOTOBJICHUS MAaTOYHBIX PACTBOPOB

CTepUJIN3alluU PACTUTEIBHOTO MaTepHana

Jst crepuiM3anuy HHCTPYMEHTOB (CKAJIbIIEIM, MMHIEThI) He UCIOJb3YIOT. ..
+MOIOIIME CPEACTBA

MOCTOSTHHOE BBIJIEP’KUBAHUE 110]] OaKTEPULIUTHBIMHU JIAMITaMU

BBLIEPXKUBaHUE B Tepmoctare pu 160°C

KUIISTYEHNE

IIpuroroBienne (BapKy) NMTATEJbHBIX CPeJ MPOBOJSAT. ..
B JlyXOBOM IIIKady

+Ha 3JIEKTPUYECKOU TUIUTKE

B TEPMOCTATe

B aBTOKJIaBE

B cocTaB nuTaTEJBLHBIX CPEl BXOIAT. ..
MaKpOCOJIM U MUKPOCOJIN

BUTAMUHBI

PeryisITopsl pocTta

XelaT jKemne3a

+BCe MEPEUYUCIICHHBIE SJIEMEHThI

IIpu pH nutaTenbHOI cpeabl HUXKe 3HAYeHus 5,5-5,6, He00X0a1UMO 100aBUTh...
COJISIHYIO KUCIJIOTY

+IEI0Yb

STUJIOBBIN CIIUPT

BHUTAMUHBI



IutaresbHas cpeaa roTOBUTCH HA...
BOJIOITPOBOJHOM BOJIE

KHIISTYCHOM BOJE

+AUCTUIIMPOBAHHON BOJIE

HE UMCCT 3HAYCHUA

Arap-arap BBOISIT B COCTAB NUTATEJbHOI Cpe/bl € HeJbIO ...
O6CCHC‘ICHI/I$I paCTeHI/Iﬁ IIUTATCIIbHBIMU 3JICMCHTAMUA
+mpunanus e HeoOX0IMMO MOy TBEPI0H KOHCUCTCHITUN
MPUJAHUS €1 KUIKOTO COCTOSIHUSA

npuAaHus 00beMa MUTATEIIBHOM cpefie

KTo0 MoxeT padorarh B 1abopaTopuu OMOTEXHOJIOTHH?

CTYACHTBI Ha 3aHATUAX 10 OMOTEXHOJIOTUU

+CTyAeHTHI (COTPYIHUKH), IPOLIEANINE HHCTPYKTAXK MO TEXHUKE OE30MaCHOCTH, YTO
(buKcupyercs B CIEUAILHOM XKypHaje

YUCHBIC-UCCIICAOBATCIIN

HET [IPABUIIBHOIO OTBETA

IIpu HarpeBaHUM KUIKOCTH U TBEPABIX TeJ B NPOOUPKAX WIH KOJI0aX
OTBEPCTHUE COCY/Ia CIIeTyeT HAIPABUTh Ha ceOsl WM Ha coceieit

OTBEPCTHUE COCY/JIa CIIEYET 3aTKHYTh BaTHOW MPOOKOI 1 HanpaBUTh Ha ce0st
+HEeTb3sI HANPABIIATH OTBEPCTHE COCYAa Ha ce0s M Ha coceneit

HET MPaBUIBLHOTO OTBETA

Bo BpeMsi paboThI B J1a0opaTopuy OMOTEXHOJIOTHH He CJIeayeT

COOJIIO/IaTh YHCTOTY, TUILINHY U TOPSI0K

+1IOCTOPOHHUM JIMIIaM TIOCENIaTh COTPYIHUKOB, pabOTalONUX B 1a00OpaTOPUU B CTEPHIIbHBIX
YCII0BUSAX, BO BPEMs SKCIICPUMCHTA, OTBJICKATh UX

OBITh BHUMATEIbHBIM 1 aKKYPaTHBIM

BO3JCPKHUBATHCA OT IpHUEMaA MUIIHA

Bo Bpemst padoThI B 1a00paTopuy 0MOTEXHOJIOTHH CJIeayeT

+pabouee MeCTO AepKaTh B UUCTOTE

3arpoMoXk/1aTh pabodee MECTO IPSA3HOM MOCYA0H U HEHYHBIM MaTepUaIoM
HI0JIb30BAThCS AIEKTPONPHUOOpaMH ITPU HAPYLIEHUU U30JISILIAN 3JIEKTPOIPOBOIOB UIIH
HCUCITPABHOCTH BHUJIOK

po0OoBaTh Kakue-I100 BEIIECTBA Ha BKYC

IIpu paboTe ¢ XMMHYECKMMU PEaKTUBAMH CJIeayeT

HACBIMATh XUMHNYCCKUC BCIICCTBA HCTIOCPCACTBCHHO Ha YaIllIKy BCCOB.

BBUIMBATh B PAKOBUHBI OCTATKU CTEPHIIN3YIOIIMX BEIIECTB (0OCOOEHHO CyeMy U TUalu),
OTpa6OTaHHI>I€ MMUTATCIIBHBIC CPCABI

poOOBaTh PEaKTUBBI HA BKYC

+HOCYI[y IIOCJIC pa6OTI>I C MUHCpPAJILHBIMU KUCJIOTAMU, HICJIOUYaMU U IJOBUTBIMHA BCIICCTBAMUA
Cpasy ke TIATEebHO BBIMBITh

PaGoraTh B 1aMuHap-00Kce ONIACHO eCJIH
BKJIIOYEHA MPOAYBKa

BKJIFOUEHO OCBELICHHE

+BKJIIOYEHBI YIBTPa(UOIETOBBIC JTAMITBI
HET MPaBUIBLHOTO OTBETA

IIpu paGore B JaMUHAP-00KCE MOKHO HCIIOPTUTH cele 3peHre U MOJYYUTh PAK KOKHbBIX



TOKPOBOB €CJIH

BKJIFOYEHBI TFOMUHHCIICHTHBIE JIAMITBI
+BKJIIOYEHBI YIIbTPAQHOIETOBbIE JIAMITBI
BKJTIOYEHBI HH(PaKpaCHBIEC JIAMITBI

HET IPaBUJIBHOIO OTBETA

IIpu padore B 1amMuHap-00Kce ciieayer

pa3roBapuBaTh [0 MOOMIILHOMY TeJe(OoHY

IHUTH BOJY ¥ IPUHUMATH ITHUIILY

+CIUPTOBKY 3aIPaBIIATH CHUPTOM BAATIH OT OTKPBHITHIX HCTOYHHUKOB OTHS, HE JIOMyCKAaTh
CHJILHOTO HarpeBaHHs pe3epByapa

OCTaBJIATH 3%OKEHHYIO CIIUPTOBKY 0€3 IpUCMOTpa

IIpu padore B JaMuHap-00Kce He ciaeayeT

pabortath B 6erom xanaTe u 6axmiax

+3anpaBJsTh CIUPTOM PabOTAIOILYIO (TOPALIYIO) CHUPTOBKY
paboTaTh B CTEPUIILHON MAcKe U MepyaTKax

coOJII0IaTh YHCTOTY U TIOPSAJIOK

XpaHUTh CIUPT CJIeayer

BMECTE C APYTMMHU PEAKTUBAMHU

+B M30JIMPOBAHHOM OTJIENICHUHM MIKada, yJaIeHHOM OT HICTOYHUKOB OTHS U CHa0>KEHHBIM
MIJIOTHO 3aKPBIBAIOIICHCS IBEPIIEH, TTOKPHITON BOMIOKOM MM acO€CTOM M OOUTOM MOBEPXY
KPOBEJIbHBIM JKEJIE30M.

BMECTE C SAOXUMHUKATaMU

B [TPOBCTPHUBACMOM IMOMCHICHHUN

IIpu nonajaHuU HA KOKY KHCJIOTHI HYKHO

HEMEJIJICHHO CMBITh €€ BOJIOM M 00paboTaTh MOPaKEHHBIC YIaCTKH Telia CIIa0bIM pacTBOPOM
KHCJIOTBI

HEMEJUICHHO CMBITh €€ BOJIOW U 00paboTaTh MOPaXCHHBIC YYaCTKH TEJIa CIIUPTOM
+HEMEeJICHHO CMBITh €€ BOJIOM U 00paboTaTh MOpaKeHHbIE YYaCTKU Tella MBUIbHBIM PaCTBOPOM
HUYEro HE JeaTh

IIpu nonajaHUM HA KOXKY LIEJT0YH HYKHO

+HEMEeIJICHHO CMBITh €€ BOJIOM U 00paboTaTh MOpaKeHHbIE YYaCTKU Tella cIa0bIM pacTBOPOM
KHCIIOTHI

HEMEJUIEHHO CMBITh €€ BOJIOM 1 00paboTaTh MOPAKEHHBIE YIACTKU Tella CIIUPTOM
HEMEJICHHO CMBITh €€ BOZIOM 1 00paboTaTh MOpaKEHHbBIE YYACTKH TEJIa MBIIIbHBIM PAaCTBOPOM
HUYEro HE JeNaTh

B 3akpbITOM ceiide caenyer XpaHUTh
IIEPEKUCH BOAOPOIa

3upsHI

+CHIIBHBIC SAbI

HET IIPaBUJIBHOIO OTBETA

O cuIbHOM NOZKAape cJieAyeT HeMeAJeHHO COOOIINTh
3aBeayroneMy kadeapoi

BCEM COTPYIHUKAM

+1eKypHOMY TIOXKApHOU OXPAHBI

CTyZCHTaM

IIpyu BO3HUKHOBEHHH TOKapa cjaeayeT
HCMCIJICHHO IMOKUHYTH IMOMCIHICHUC
HEMEJUICHHO OTKPBITh JIBEPH U OKHA



+HEMEJICHHO BBIKIIIOUUTH T'a3, OTKIIIOYUTH 3H€KTpOHpH60pBI, 3aChbIIIaTh MECKOM UJIM HAKPLITh
OACAJIOM Odar BO3ropaHusd
HCT MMPAaBUJIBHOI'O OTBCTA

PaGoTaTh ¢ aBTOKJaBOM H JMCTULIITOPOM MOT'YT TOJIBKO

nuna, gocturmme 18 Jer, mpomeame crenuaibHoe 00ydeHHe

+numna, nocturmmue 18 jer, npoueanme KypcoBoe oOydeHune, aTTeCTaluIio B
KBUTH(PMKAIMOHHON KOMHUCCHH U MTOIYYHBIINE COOTBETCTBYIOIINE Y IOCTOBEPECHHUS
Iuna, JocTurmue 18 yier, nojayduBIIne aTTeCTaT O CpeiHEM 00pa30oBaHUU

HET MPaBUIBHOTO OTBETA

CBeToBasi KOMHATa NpeJIHa3HAYEHA /IS
+HUHKYOalUH KyJIbTYp

CTEPWIbHBIX I1I€PECaOK KIETOK U TKAHEW PaCTCHUI
IIPUTOTOBJICHUS IUTATEIBHBIX CPEJL

HET IIPaBUJILHOIO OTBETA

OnepanuoHHasi KOMHATa NMpeJHA3ZHAYEHA IS
MHKYOaIK KyJIbTYp

+CTEpUIIBHBIX IIEPECAOK KIIETOK U TKaHEU PACTEHUI
IIPUTOTOBJICHUS IUTATEIBHBIX CPEJL

HET IIPaBUJIBHOIO OTBETA

JlamuHap-00Kkc npegHa3HAYeH /IS

MHKYOaIK KyJIbTYp

+CTEpUIIBHBIX IIEPECANOK KJIIETOK U TKaHEU PACTEHUI
IIPUTOTOBJICHUS IUTATEIBHBIX CPEJL

HET NPaBUJIBHOIO OTBETA

MoeuHasi ¥ aBTOKJIaBHasl IPeHA3HAYEHA 115
UHKYOaIH KyJIbTYp

CTEpPUJIbHBIX MIEPECAIOK KIETOK U TKAaHEW pacTEHUI
+MBIThS M CTEPUIIN3ALIUH JJAOOPATOPHON TTOCY/IbI
HET MPaBUIILHOTO OTBETA

ABTOKJIAB HCTIOJIB3YIOT /LIS
IPUTOTOBIICHUS TUTATEIBHBIX CPEX
+CTepuIN3auy TUTATEIbHBIX CPeNl
UHKYOaIu KyJIbTyp

HET MPaBUIBHOTO OTBETA

CymmibHbIN KA} UCHOJIb3YIOT I
IPUTOTOBJICHUS MUTATENIBHBIX CPEJL
+cTepuiin3anuy 1abopaTopHON MOCY b
UHKYOaIK KyJIbTyp

HET NMPaBUJIBHOIO OTBETA

JlaGopaTopHble HHCTPYMEHTBI CTEPHJIM3YIOT C IOMOLILIO
aBTOKJIaBa

+cymmiapHOTO mKada

yIBTPa(UOIETOBBIX JaMIT

HET MPaBUJIBLHOTO OTBETA

CTeprJIbHOCTH B JIAMUHAP-00KCe MOJAEPKUBAIOT € MOMOIIbIO
aBTOKJIaBa
CYIIMJIBHOTO IKada



+yIbTpadroNIeTOBBIX JaMIT
HET MPaBHIBHOTO OTBETA

B onepanmoHHOi KOMHATE J0JKHbI HAXOAUTHCS
ANEKTPOIUTUTKH, AHATIMTUYECKHUE BECHI
JTUCTUIUISITOP, aBTOKJIaB

JIFOMUHUCIIEHTHBIC JIaMIIbI, TIOJIKU
+1amMuHAp-00KCHI, YIbTPapHOIETOBBIC JTAMITBI

B cBeTOBOM KOMHATE J0JIKHBI HAXOAUThCH
IIEKTPOTIIINTKY, aHATUTHIECKUE BECHI
JTUCTUIUISATOP, aBTOKJIAB

+IFOMUHUCLEHTHBIE JIAMITBI, TTOJKH
JaMUHAP-OO0KCHI, YIbTPA(PHOIETOBBIE JTAMITBI

B M0e4H0-aBTOKJIABHOI KOMHATe J0JKHBI HAXOAUThHCS
JIEKTPOIUIMTKH, AHATUTUYECKUE BECHI

+AUCTUILIATOP, aBTOKJIAB

JFOMHHHCLEHTHBIE JIAMIIbI, TIOJIKH

JaMUHAP-OO0KCHI, YIbTPa(PHOIETOBBIE JTaAMITBI

B xomMHaTe /151 IPUTOTOBJIEHUS MUTATEIbHBIX CPe 10/KHbI HAXOANThCS
+3JIEKTPOTIIINTKHY, aHATUTHYECKHE BECHI

JTUCTUIIISATOP, aBTOKJIAB

JTIOMUAHHUCLEHTHBIE JIAMITBI, TIOJIKA

JaMHUHAP-O0KCHI, YIBTPa(pHOIECTOBBIC JIAMITBI

Crepnin3zanmio J1a00paToOpHO MOCY/AbI OCYIIECTBISIIOT

+CyXUM *KapoM B CYIIMIBHOM IIKa(y WX BIAXKHBIM )KapoOM B aBTOKJIaBe
MPOTUPAHUEM CIUPTOM

KUITTYCHUEM

HET NMPaBUJIBHOTO OTBETA

JlabopaTopHbIii HHCTPYMEHT MOKHO CTEPUIIN30BATH
+xunsyeHueM B Teuenue 30 MUH

aBTOKJIaBUPOBaHUEM B TeueHue 30 MuH

B CYIIWJIBHOM HIKady B TeueHue 30 MuH

MPOTUPAHUEM CIUPTOM

Crepuim3anusi NUTATEJbHBIX CPe/l 0CYLECTBISETCS
+aBTOKJIABUPOBAaHUEM

B CYHIWJIBHOM IIKady

no0aBJIeHUEM CITUPTA

HET PAaBUIIBHOTO OTBETA

CTepuiin3alui0 HHCTPYMEHTOB MOKHO MPOBOANTH
+B cymmunabHOM MKady mpu + 140° C B TeueHUU 2 4acoB
aBTOKJIaBUPOBaHUEM B TeueHue 30 MuH

B CYIIWJIBHOM HIKady B TeueHue 30 MuH

IPOTUPAHUEM CIIUPTOM

Tabnuua 3.1 — Kputepuu oneHku cpOpMUPOBAHHOCTH KOMIIETEHITUM

Kox n HanmeHOBaHMe Kpurepun oniennBanus chopMupOBaHHOCTH KOMITETEHITUT
WHMKATOpa (4acTH KOMITETCHITNH)

JOCTHKEHUS Ha 6a30BOM ypoBHE | HAa TOBBIIIEHHOM YPOBHE




KOMITCTCHITMH (4aCTH | COOTBETCTBYET OIICHKE COOTBETCTBYET COOTBETCTBYET
KOMITETEHITHH ) «YJOBJIETBOPUTEIHHOY OIICHKE «XOPOIIIO» OLICHKE
50-64% ot 65-85% ot «OTIIMYHO» 86-
MaKCHMAaJIbHOI'O 0ajljla | MaKCHMaJIbHOI'O Oasia 100% ot
MAaKCHMAaJIbLHOIO
Oayia
OIIK-1 — Cnocoben Bnaneetr maTepuanom Bnaneer marepuasiom | Braneer

pemaTh TUTIOBBIC
3a1a4n
npodhecCHOHATBLHOM
NEeSTEIIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTEeMATHYECKHUX U
€CTECTBEHHBIX HayK C
MPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH.

10 TEME,

JNEMOHCTPHUPYET 3HaHUE

PEIICHHS TUTTOBBIX
3a1au
npohecCHOHATBLHOM
NEeSTEIIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTEeMATHYECKHUX U
€CTECTBEHHBIX HayK C
MPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTH.

0 TeMe,
JIEMOHCTPUPYET
3HaHUE PEUICHUS
TUTIOBBIX 33734
npodecCuOHATbHON
JesATETbHOCTH Ha
OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX HAyK C
PUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHUI

MaTepuaIoM o
TeMe,
JEMOHCTPUPYET
3HAHUE PEIICHUS
THUIIOBBIX 3a1a4
npodeCcCuOHATBHON
ACATCIIbHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX HayK
C IPUMCHCHUCM
WH(pOPMaIMOHHO-
KOMMYHHUKAIIUOHHBI
X TEXHOJIOTHH.

Moaynp 2. BUOTEXHOIOrUS KaK HayKa U OTPACiib IPOU3BOACTBA. bHOTEXHOIO0rUS B
AIIK. Ucnonb30Banne MeTOI0B OMOTEXHOJIOTHHU B 3alUTE PACTEHUH, IepepadOTKe
U XPAaHEHUM CEJIbCKOXO3SIIICTBEHHOM NPOAYKIMH, MOJIYyYEHHH KOPMOBOIrO Oelka,
AMUHOKHCIIOT, (EPMEHTOB U JAPYTrUX OHOJIOTMYECKHM AaKTUBHBIX BELIECTB.
bruoTtexHonornueckue MeTOAbl B MHUKPOOMOJIOTMHM, PpELIEHUH IPOOJIEMBI
OMOJIOTMYECKOTO a30Ta YTUIM3ALMU CEIbCKOXO3SMCTBEHHBIX OTXOJIOB, 3allUTE
OKPY>KarOULIEH CPEIbI.

TecToBbIC 3a0aHNA
BriGepuTe ouH BapuaHT OTBETa

IIpouecc npeBpanieHus yrieBoaoB pacTeHuid B epMeHTEepe B pa3H000pa3HbIe BellecTBa ¢
NMOMOIIbIK) MUKPOOPTAaHM3MOB HA3BIBAKOT

OMOCHHTE30M

OmooKaIuei

+OHnOKOHBEpCHEH

HCT MMPAaBUJIBHOI'O OTBCTA

K 0moTexHo/I0rn4ecknum npoueccamM OTHOCUTCS MPOU3BOACTBO
+MOJIOYHOKHCIIBIX IPOAYKTOB, ChIpa

obopynoBanus a1 buonadboparopuit
KOHCEPBUPOBAHHBIX TIPOITYKTOB
HCT MMPAaBUJIBHOI'O OTBCTA

K 6moTexHo/I0ruyecKkuM npoueccaM OTHOCHTCS
MOUKa JbHa, BCIIAlIKa OYBBI

+TIMBOBapeHUE, KBAILICHUE OBOLLEH

BHUHOJIENHE, YOOpKa yposKas

MIPOU3BOJICTBO ChIpa, PyMHUTAITUS

MeTogaMu OMOTEXHOJIOTUM B MUIIEBOI MPOMBIILIEHHOCTH MOJIYYal0T. ..



MCKYCCTBEHHBIN OOk

AMHUHOKHCIIOTHI M OPraHNYeCKUE KUCIOTHI
MUIIEBBIC KPACUTEIN U apOMaTH3aTOPBI
BUTaMHHBI

+ BCE IepeYnCICHHBIE METO/IBI

K 0uoTexHO0/I0rH4ecKuM Npoueccam 0THOCUTCS
+MOUYKa JIbHA, BUHOJEIIUE

BCIIAILIKA IIOYBBI, INBOBAPEHUE

yOOpKa yposkasi, KBallICHHE OBOIICH
MIPOU3BOJICTBO ChIpa, PyMUTAIUST

K 0uoTexXHO0/I0rH4ecKuM Npoueccam 0THOCUTCS
MOYKa JIbHA, (hyMHUTaIHs

BCIIAIIKa TOYBbI, MTUBOBApEHUE

yOopka ypoxasi, KBallleHHe OBOILEH
+TIPOU3BOICTBO ChIPa, BUHOEINE

K 0HoTexXHO0/I0rHYecKUM NMPoueccam 0THOCUTCS
MOUYKa JIbHA, BCAIIKa TTOYBbI

dbymuranus, KBaleHue OBOIIEH

BUHO/IENINE, YOOpKa ypoKast

+TIpOU3BOICTBO ChIpa, MUBOBAPEHUE

Anmnaparsl Uil KyJbTUBHPOBAHUS MUKPOOPTaHU3MOB HAa3bIBAIOTCS
HeHTpudyru

+TEPMOCTATEI

dbepMeHTepHI

HET NPaBUJIBLHOIO OTBETA

JJ1s crepun3anuu U MOAAEPKAHUA BHYTPH (pepMeHTepa onpeaeIeHHON TeMIIepaTyphbl
HCIOJIB3YIOT

IEKTPOMEILATIKU

+mapoBble pyOaniku

pnupT

HET NPaBUJIBHOIO OTBETA

J1s1 nepemMeIMBaHUs )KHAKOCTH B hepMeHTepe NPONYyCKAaHHeM Yyepe3 Hee My3bIPHKOB
B0O3/yXa HCHOJIb3YIOT

ANIEKTPOMEIIANKA

napoBbIe PyOaIKU

+apmadt

HET MPaBUIILHOTO OTBETA

Buora3oBble ycTAaHOBKH NpeTHA3HAYEHBI JUISA PON3BOIACTBA
OHOTOIINBA

+0uorasa u y1o0peHus

AHTHOMOTHKOB

HET MPaBUJIBLHOTO OTBETA

IInacTMacchl Ha OCHOBE KPaxMaJia MmoJiy4aT ¢ MOMOIIbI0
Azospirillum

Salmonella enteritidis

+Pollularia pollulans

HET MPaBUIILHOTO OTBETA



B nepepaboTke M0J10Ka U TPOU3BOICTBE MOJIOYHBIX MPOAYKTOB UCIOJIb3YIOT
amuiazy

MEKTUHA3Y

XUTHHA3Y

+nakTazy

JeicTBYIOIIMM HAYAJI0M PH30TOP(HUHA ABIAIOTCH
+K1yOCHBKOBBIC OaKTepUU

acCcOIMaTUBHBIC OAKTEPHH

CBOOOTHOKUBYIIIHE OAKTEPUH

HET MPaBUIBHOTO OTBETA

JelicTBYIOIIIMM HAYaJIOM 230TO0AKTEPUHA SBJISIOTCS
KITyOCHBKOBBIE OaKTEPHH

accolaTUBHbIC OaKTEPUU

+CcBOOOIHOKUBYIIIHE OAKTEpUU

HET MPaBUIBLHOTO OTBETA

Aunazorpodsi 370...
KIIyOCHBKOBBIE OaKTepUHU
+accouuaTHBHbBIE OaKTEPUU
CBOOOTHOKUBYIIIHE OAKTEPUH
HET MPaBUIILHOTO OTBETA

Huano0akTepum 370...
KITyOCHBKOBBIE OaKTEPHH
accolMaTUBHbIC OaKTEPUU
+CcBOOOHOKUBYIIIE OAKTEpUU
HET MPaBUIILHOTO OTBETA

K cB000AHOKHNBYIIHM a30TPUKCATOPAM OTHOCATCS
a30CHMpuILIa

+a3z0To0aKTep, KIOCTPUANN

caJbMOHEIIa

HCT MMPAaBUJIBHOI'O OTBCTA

K accounaTuBHBIM OAKTEPUAM OTHOCATCS

+asocnupuinia
a3zoTobaKTep
KJIOCTPUINU

HET IIPaBUJIBHOI'O OTBETA

IIpu BHeceHMH a30Ta B COCTaBe MHHEPAJIBHBIX YA100peHNi 3arpsI3HACTCS OKPYKal0Ias
cpena, a pacTeHHus YCBaAauBAalOT JHIIb

30 %

+40 %

50 %

60 %

buoJsiornyecknii a30T, yCcBOeHHbIH U3 aTMOCc(epbl a30TGUKCHPYIOIIUMHA
MHMKPOOPTraHU3MaMH, HCIO0JIb3yeTcs

30 %

50 %

60 %

+100 %



Huano6akTepuu nNpu 01aroNPUsITHBIX YCJIOBHSIX MOTYT YCBAUBATH a30Ta
ot 200 mo 500 kr/ra

+ot 20 mo 50 kr/ra

oT 2 1o 5 kr/ra

HCT HpaBI/IJ'H:HOI‘O OTBCTa

IIpu npou3BoOACTBE IHTOMONATOTeHHBIX OMONPENAPATOB BHIPAIINBAIOT HENMOCPEACTBEHHO
Ha MUTaTeJbHBIX cpeax

+6aKkTepuu U TprOBbI

BUPYCBHI

HACcEeKOMbIe

HET MPaBUIBHOTO OTBETA

IIpu npousBoAcTBE FJHTOMONATOIreHHBIX OHONPENaPATOB PA3MHOKAIOTCA B KJIETKaX
HACEKOMBIX, KYJbTHBHPYEMBbIX HA MUTATEJIbHBIX Cpeax

OakTepuu U TPUOBI

+BHUPYCHI

HACEKOMbIE

HET MPaBUIILHOTO OTBETA

st pasMsAAr4eHUs XUTHHOBOI0 MMOKPOBA U 00JIerYeHusi IPOHNKHOBEeHN S 0aKTepHil BHYTPb
TeJIa HACEKOMBIX IPH MCII0J1b30BAaHUHU 0AKTEPHAIbHBIX IPENAPATOB NPUMEHSIOT

amuIasy

NEKTUHA3Y

+XUTUHA3Y

JaKTazy

11 ocBeT/IeHNsl COKOB ¥ BUH, VIS MOYKH NPSAANJIBHBIX PACTEHUH IPUMEHSIOT
aMuIIasy

+IEKTHHA3Y

XUTHUHA3Y

JIaKTa3y

MeTtonamu 6MOTEXHOJIOTHH B MUIEBOI MPOMBIILIEHHOCTH MOJIY4aIOT. ..
HCKYCCTBEHHBIN OCIIOK

AMHUHOKHUCIIOTBI U OPTraHUYCCKUC KUCIIOThI

MUIIIEBbIC KPACUTEIN U apOMaTH3aTOPbI

BUTAMUHBbI

+ BCe MepeyrciIeHHbIC BEIIeCTBA

Bonpocekl K KOJUIOKBUYMY

. buoTexHonorus kak Hayka u oTpaciib MPOU3BOJICTBA.

. Kpartkast uctopust pa3BuTHs OMOTEXHOJIOTHUH.

. Ucnonb30BaHue KJIETOYHON M TKAaHEBOW OMOTEXHOJIOTMH B PACTEHHEBO/ICTBE.
. Mepsl 6e30macHOCTH ITpU PaboTE ¢ ABTOKIIABOM.

. OcHOBHBIE TpeOOBaHMS K J1a00PATOPUHU KYJIbTYPHI H30JIMPOBAHHBIX KJIETOK U TKaHEH.
. MeTopl CTepUIN3alui HCXOIHOTO PACTUTENLHOTO MaTepuaia.

. Mepsl 6e30nacHOCTH TIpU paboTe B JTaMUHap-O0KCe.

. buorexHonorus B pemeHuu npodaemMbl OMOJIOTMYECKOro a3oTa.

9. MeToasbl cTepun3aliid UHCTPYMEHTOB.

10. IIutarenbHbIE Cpe/bl, 3HAUEHUE KOMIIOHEHTOB IUTATENbHBIX CPEL]

11. MeTonpl cTepuIu3aiiy J1ad0opaTOPHOU MOCY/IBL.

12. Coznanue acenTHYeCKUX yCIOBUN B 1abOpaTopui.

13. MeTtoibl cTepUIM3aliy PaCTUTEILHOTO MaTepHala.

14. Meroauka NpuroToBIIEHUSI MAaTOYHBIX PACTBOPOB.
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15. MeTouka NpUroTOBIICHUS TUTATEIBHBIX CPEL.
16. buoTexHoJIOrMs B MUIEBON TPOMBIIUIEHHOCTH.
17. BuotexHoNOTHUs B pEIICHUH TTPOOJIEMbI YTHIIN3AIUN CEIbCKOXO03SHCTBEHHBIX OTXO/IOB.
18. bruoTexHoI0THs B MPOU3BOJICTBE OMOYI00PECHUH.

19. buoTexHo0THSs B MPOU3BOJCTBE CPEICTB 3AIIUTHI PACTCHU.

20. [IpumeHneHrne OMOKOHBEPCHH B CEIIbCKOXO3SIMCTBEHHOM TMPOM3BOJICTBE.

Tabmuma 3.2 — Kpurepun orieHku chopMUPOBAHHOCTH KOMIETSHITHMA

Kon u
HaMCHOBaHHUEC
WHAUKATOPA
JOCTHOKCHHS
KOMTIETCHIINH (YacTH
KOMITETCHITHH )

Kpurepuu onenuBanus chopmMupoBaHHOCTH KOMITETEHITUT

(4acTu KOMIETEHIUN)

Ha 6a30BOM ypOBHE

Ha MOBBILLICHHOM YPOBHE

COOTBETCTBYET OLICHKE
«YJIOBJICTBOPUTEITHLHOY
50-64% ot
MaKCHUMaJIbHOIO Oajia

COOTBETCTBYET
OILICHKE «XOPOIIIO»
65-85% ot
MAaKCHMAaJIbLHOIO
Oaya

COOTBETCTBYET OICHKE
«OTIUYHO»
86-100% ot

MaKCUMaJIbHOTO Oajia

OIIK-1 — Crocoben
pemiaTh TUIIOBBIC
3a7a4u
npodecCHOHATbHON
JIEATEIIbHOCTU Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAyK C
pUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

Bnaneer marepuanom
10 TEME,
JIEMOHCTPHUPYET 3HAaHUE
pELLIEeHHS TUITOBBIX
3aJa4
npodeCcCHOHATbHON
JIeSTCIIFHOCTH Ha
OCHOBE 3HaHUM
OCHOBHEIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH.

Bnaneer marepuaiom
10 TEeMe,
JIEMOHCTPUPYET
3HAHUE PEUICHUS
THIIOBBIX 33124
npodeCcCHOHATbHON
JIeSTCIIFHOCTH Ha
OCHOBE 3HaHUM
OCHOBHEIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBEHHBIX HAyK C
MPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJOTHUH

Bnaneer marepuaiom
10 TEME,
JEMOHCTPHUPYET 3HAHUE
pELIECHHS TUTTOBBIX
3a1a4
npodecCuoHAITBHON
JeITEILHOCTH Ha
OCHOBE 3HaHHUHU
OCHOBHEIX 3aKOHOB
MaTeMaTUUECKUX B
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH(pOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA.

OuneHoyHble MaTepHaJbl W CpPeACTBA JI NPOBEPKH C(HPOPMHPOBAHHOCTH

KOMIIeTeHIINH

Monyns 3. Kiierounast u TkaneBasi onorexnosnorus. KyabTUBHpoBaHUE KIETOK U

TKaHEH in Vitro.

TecToBbIC 3a1aHNA

Brib6epute oauH BapuaHT OTBETa

HepBbIM HcdJIe10BaTEe/IEM, 3AHABIINUMCH YCTAHOBJICHUEM MUHUMAJILHOTO pasMepa
IKCIIAHTA HaA Cpe3ax KOPHA CBEKJIbI H OIYBAHYNKA U CEITMEHTDBI credus TOIIO0JIA, ObLI...

+ Kapi Pexunrep
Moubsap
VYair
l'otpe

Bnepsrie nponecc 00pazoBaHusi KAJNIyca U3 KyCOYKOB PacTHUTEJbHBIX TKaHell Ha0J1roaa/1u

HceJaea0BaTesn. . .
boun» u Cakc

+ X. ®extunr u I'. 'abepmanar

VYaiit u I'otpe
Mypacure u Ckyr




B03M0:KHOCTB 10J1T0T0 KYJIHLTHBHPOBAHUS PACTEHNI B yCJI0BHSAX in vitro 3a cuer,
NMEePUOIUYECKOr0 NMePecakKuBAHNS UX HA CBEXKYI0 MUTATEJIbHYIO Cpeay, MOKa3aau
HCCIeI0BATEMN. ..

bonnns u Cakc

X. @extunr u I'. ['abepmanar

+ Vaiir u Totpe

Mypacure u Ckyr

Ka/utycHy10 TKaHb MOKHO MOJIYYUTDb U3:
crebneit

MOYeK

I[BETKOB

IIBIJIBHUKOB

+ Bcex 4yacTel pacTeHUH

I'eTeporeHHOCTH KAJNJIYCHOM TKAHM BbI3bIBAIOT:
IIEPBUYHBIN SKCIIJIAHT
COCTaB MUTATEJIbHOU Cpebl

YHCII0 CyOKYIbTUBHPOBAHUIMA
+ BCe nepeyrciaeHHbIe (pakTopbl

Ka/utycHy10 TKaHb He peKOMEHYeTC IPUMEHSTD JIJIsi:
MOJYYEeHUS BEIIECTB BTOPUYHOTO CUHTE3a

+ pa3sMHOXKEHUS paCTCHUN

KJIETOYHOMU CEJIEKIINU

MOJYYECHUS CYyCIIEH3MOHHOM KYJIbTYPhI

BCEX MEPEUUCICHHBIX MPOIECCOB

HopMaJibHbIe KJIETKH PACTEHHH OT 0IYX0JIeBbIX MOP(OIOrHYeCKU
OTIINYAIOTCA

+tHE OTINYAIOTC

CBOM BApUAHT OTBETA

CycneH3HOHHbIE KYJbTYPbI XapaKTePU3YHOTCS
+ BBICOKOM arperaTnpoBaHHOCTHIO
oOpaszoBaHueM rpymnn u3 5-10 kiaerox
OJJMHOYHBIMH KJIETKaMH

CBOH BapHaHT OTBETA

CycneH3MOHHYIO KYJIbTYPY IOJIY4YAal0T U3:
+ KaJUTyCHOM TKaHU

MIEPBUYHOTI0 IKCIIIAHTA

BCEX MMEPEYUCIIEHHBIX CTPYKTYP

CBOH BapHaHT OTBETa

IIpoToniacTsbl pacTUTEJbHBIX KJIETOK ObLJIM BIIEPBbI€ BbIEJEHbI:
(hepMeHTaTHBHO

+ MEXaHUYECKHA

CBOM BapHaHT OTBETA

MoskeT JId MPOTOIVIACT CJIYKUTh MEPBUYHBIM IKCIVIAHTOM JIJIs1 PA3MHOKEeHHsI PACTEeHUI in
vitro:

+ ma

HET



Kakmne HampaBJICHUSA HCCJIeJOBAHUM OTHOCSATCA K KJIETOYHOMI aneHeplm?

+ IoJly4eHHEe TPAHCTEHHBIX PACTCHUN
CUHTE3 BTOPUYHBIX COCITUHEHUN PACTCHUI
M3ydeHue a3oTdukcanuu
MOJTyYeHHE KOPMOBBIX OEJIKOB

HoBooOpa3oBaHue KJI€TOK U TKaHeH IyTeM Pa3MHOKEHHUSI HA3bIBAeTCH:

muddepeHIanys
nenuddepeHuanms
+ nponudeparyst

KajuutycHasi TKaHb COCTOMT U3 KJIETOK:
mQpepeHITMPOBAHHBIX

MapEHXUMHBIX

+ nenuddepeHInPOBaHHBIX

MCPHUCTEMATUYCCKUX
ITOJIOBBIX.

Kak yacTo nepeca:kuBaioT KaJIyCHYI0 TKaHb HA CBEXKYI0 MUTATEJIBHYIO cpeny?

yepes | Hen
yepes 2 Hexl
+uepe3 3 Hex
yepes 4 Hell

Kaanycnasi Tkanb
+ reTeporeHHa
TOMOT'€HHA

OnyxoJieBble KJI€TKH PACTEHHH B KYJIbType
TOPMOHO3aBUCUMBI
+ FOPMOHOHE3aBUCUMBI

CycneH3uoOHHasi KYJbTypa TNpeanoJaraer BbIpalldiBaHHe
KJIETOK Ha cpejie:

+ KUIKOHU

TBEPAOU

Ha BCEX TMEPEUNCICHHBIX Cpeiax

CycneH3uOHHAsl KYJbTYpPa CIYKUT HCTOYHHKOM JIJIS:
MOJIyUCHU A BCUICCTB BTOPUIHOTO CUHTC3a

MIPOBE/ICHUS KJIETOUHOU CENICKITUU

MOJIYUCHUA U30JIMPOBAHHBIX MIPOTOIIACTOB

+ BCeX MEePEUYMCICHHBIX padoT

nenudepeHMpPOBAHHBIX

IIpu MexaHN4YeCKOM Bbl/ieJIeHHH POTOIIACTOB KJIETKHU NMOrpy:KaloT B:

TIJIa3MOJIMTHUK
+ depmeHT
BOJLY

CITUPT

Jnst odbecnnevyeHnsi reHeTHYECKOM CTaA0MJIBLHOCTH KJIOHUPYEMOI0 MaTepuajia B KayecTBe

IKCIJIAHTA MPEINOUYTHTEIbHEe HCM0JIb30BATh TKAHU
cTapble

+ MOJIOObIC

HE UMEET 3HaYCHHUSI



ComaTnueckasi ruOpUIU3aNMs — ITO CJAUSTHUE:
+ COMaTH4YECKHUX IPOTOILIACTOB

ITOJIOBBIX KJIETOK

KaJTyCHBIX KJIETOK

CBOICTBO TOTHINIOTEHTHOCTH PACTUTEIbHOM KJIETKH JIEKMT B OCHOBE IOJIyYeHUSI:
OMOJIOTNYECKH aKTUBHBIX BEILIECTB

+ pacTeHUl-pEreHEPaHTOB

BELIECTB BTOPUYHOIO CHHTE3a

Heopranusosannasi nposugepupyomas TKaHb, cOCTOA A U3 AeAuddepeHnpPOBaHHBIX
KJIETOK, Ha3bIBACTCH:

MEpHCTEMaTH4eCKasi TKaHb

CYCIICH3UOHHAas KYJIbTypa

[IapEHXUMHAas TKaHb

+ KaJlITyCHasl TKaHb

MeToa «KOpMSIIEro CJ0S» UCIOJAb3YIOT 1l KYJbTUBUPOBAHUS:
MapEHXUMHOMN TKaH!

+ OJITMHOYHBIX KIIETOK

W30JIMPOBAHHBIX 3aPOAbIIIEH

HU30JMPOBAHHBIX IPOTOILIACTOB

Jliisi BbIYJIeHEeHH sl IKCIIAHTA JIyYllle HCNOIb30BaTh
+MOJI0/IpIe TKAHU PACTCHUI B IEPHO]T BETeTAIIH
3pesible TKAaHU PacTeHUH B IEPHO]T BereTanuu
MOJIOJIbIC TKAHU PACTCHHUM B TIEPHO/T TTOKOS

3pesible TKAHU PacTeHUH B IEPHO]] TOKOS

Han6ou1ee ni1acTUHYHBI ¢ TOYKH 3PEHUS CMIOCOOHOCTH K MOp(oreHe3y in vitro
+He3pesble TKaHU U OPTaHbl

3penble TKaHU U OpraHbl

CTapble TKAaHU U OpraHbl

HCT IMMPAaBUJIBHOI'O OTBCTA

Oco0eHHO y100HBI B Ka4eCcTBe IKCIUIAHTOB

MEpHCTEMBI, OCHOBAHUS ITOOETOB, MAa3yIIHbIC IOYKU U 3PEJIbIe TKaHH
MCPUCTCMBbI, OCHOBAHUA HO6€FOB, Ma3ymHbIC ITOYKHU U HC3PCIIbIC TKAaHU
+MepHUCTEMBI, BEPXYIIKH ITOOETOB, Na3yIIHbIE TOYKU U HE3peTble TKAaHN
MCPUCTEMBI, BCPXYIIKU HOGGI‘OB, Ma3ymiHbIC MTOYKHU U 3PCIIbIC TKAHU

Boinie nJacTHYHOCTH IKCIVIAHTOB
+ 13 OJHOJIETHUX PACTEHHI

13 MHOTOJIETHUX PaCTCHUI

13 IBYJICTHUX PACTECHUU

HET MPaBUJILHOTO OTBETA

PacTreHusi-pereHepanThbl KyJbTHBHPYIOT in vitro npu
temriepatype +30° C, ocBemenHoctr 50 mokc
temrneparype +15° C, ocsemiernoctu 500 mrokc
temriepatype +20° C, ocBemenroctu 50 JroKc
+remneparype +25° C, ocseuniennoctu 5000 nrokc

OnTuMajabHasi BJIaKHOCTh BO3AyXa B KyJbTHBALIMOHHOM NOMELCHH U
20-30%



40-50%
+60-70%
80-90%

JIMTe1bHOCTH CBETOBOI0 NMEPHO/Ia B HHKYOAIIMOHHOM MOMEILEHUH COCTABJIsSIET
8u
10 g

+16 4
20y

OO0BIYHO KAJLTYC KYJIbTUBUPYIOT NPHU

+ Temmneparype +25° C, B TeMHOTE

temriepatype +25° C, ocsemernHoctu 5000 mroxc
temneparype +15° C, B TeMHOTE

temriepatype +15° C, ocsemennoctu 5000 smrokc

Kaanycnasi kyabTypa — 310

+HeopranuzoBaHHas nposndepupyromas TKaHb, COCTOAIAs U3 AeAu(PepeHIIMPOBAHHBIX
KJICTOK

KYJbTypa KJIIETOK paCTEHUH, BBIpAIUBACMas B XKUIKON TUTATEIBHOU cpesie
M30JIMPOBAHHBIE IPOTOILIACTHI IOCIIE BOCCTAHOBIICHUS UMH KJIIETOYHOW CTEHKU

HET MPaBUIIBHOIO OTBETA

CycneH3noHHAs KyJIbTypa — 3TO

HEOpraHu30BaHHas MpoJudepupyroIias TKaHb, COCTOSIMAas U3 AeaudhepeHITMPOBAHHBIX
KJIICTOK

+KyJIbTypa KJIETOK paCTE€HUI, BbIpallliBaeMasi B )KUJKOW MUTATEILHON cpelie
HU30JIMPOBAHHBIC ITPOTOINIACTHI ITOCJIC BOCCTAHOBJIICHUSA UMU KJICTOYHOU CTCHKHU

HET MPaBUIILHOTO OTBETA

HNcToyHnKaMu 0TAEJbHBIX KJIETOK HE MOTYT ObITh

KJIETOYHbBIE CYCIIEH3UHU

Mariepaius TKaHel pacTeHuid (Harmpumep, Me30(uia JIucTa)

M30JMPOBAHHBIE TPOTOILIACTHI TOCJIE BOCCTAHOBJICHUSI UMHU KJIETOUHOM CTEHKHU
+OAPEBECHEBIIINE TKAHU

JJ1st mos1y4eHus1 0310POBJICHHBIX PACTEHHH IKCIVIAHT BHIYJICHAIOT U3
Me30¢uIa IMcTa

JHAOCIIEpMaA

+anuKaabHON MEPUCTEMBI

CEpALEBUHHON MAPEHXUMBI

Jli1s1 mostyyeHus1 CyCneH3MOHHBIX KYJIbTYP MOKHO HCII0JIb30BATH
+Kamryc

YepenIoK JINCTa

aNMKaJIbHBIC MEPUCTEMBI

HET MPaBUJIBLHOTO OTBETA

J1st moJ1y4eHusl CyCNeH3MOHHBIX KYJbTYP MOKHO HCI0JIb30BaTh
YepemIoK JIMcTa

+me30¢uiT Tucrta

AIMUKAJIbHBIC MCPHUCTCMBL

HET MPAaBUIILHOTO OTBETA

Ha nurartesbHOM cpeae 0€3 TOPMOHOB MOT'YT PacTu



+OHYXO.HGBBIG U «IIPUBBIYHBIC) TKAHU
pacTeHus-pereHePaHThI

AINMUKAJIbHBIC MCPHUCTCMBIL

HET MPAaBUILHOTO OTBETA

Jnst moJryyeHusi CyCeH3MOHHBIX KYJbTYP JIy4llle UCI0Jb30BATh KAJLIYC
TUIOTHBIM

CpeIHMIt

+pBIXJIBII

HET MPaBWIHLHOTO OTBETa

OaHopoaHbIE 110 TeHOTHITY PACTEHHA-PEreHePaHThI MOIYy4al0T U3
Kamiyca

HPOTOIIACTOB

+MepUCTEM

HET NPaBUJILHOI'O OTBETA

B xayecTBe CTEPHIH3ATOPOB UCIOJIL3YIOT PACTBOPBI
a0CIIM30BOI KHUCIIOThI

+CcynenMbl

WHJI0JIMITYKCYCHOM KUCIIOTBI

HET MPaBUIHLHOTO OTBETA

B kayecTBe CTEPUIU3ATOPOB MOKHO MCIIOJIH30BATH PACTBOPHI
+auanuaa

a0CIIM30BON KUCIIOTHI

WHOJMITYKCYCHON KHCIIOTHI

HET MPaBUJILHOTO OTBETA

YcroitunBbI K 00J1BUIMHCTBY 1e3UHPEKTAHTOB

+CroOpbl MUKPOOPTAHU3MOB B COCTOSIHUM TTOKOSI
MUKPOOPTaHU3MBbI B COCTOSIHUHM aKTUBHOM KU3HEACSATEIbHOCTH
MHKPOOPraHU3MBI B IIEPUOM, PA3MHOKEHUSA

HET MPaBWJIBHOTIO OTBETa

st 3ppekTHBHOTO 0CBOOOKIEHHSI OT BUPYCOB HCIOJIb3YIOT IKCIUIAHTHI MEPHUCTEM
pa3mepom

1-2 MM

0,1-0,2 mm

0,5-1 cm

0,01-0,02 MM

OCHOBONOJIOKHMKAMH MET0/a KYyJIbTYPbI TKaHell M KJIEeTOK y BbICIIMX PacTeHHH
CYUTAKOTCA

VYotcon u Kpux

I'yxa u MaremBapu

Ckyr u Munnep

+Vaiit u ['otpe

BnepBrbie ycnemHoe KyJJbTUBHPOBAHHE PACTUTEIbHBIX TKAHEH HA CHHTEeTHYeCKHX
NHUTATEJBHBIX CPelax 0CyleCTBHIN

Yorcon u Kpuk

I'yxa u MaremBapu

+VYaiit u I'oTpe

Ckyr u Mumnep

KyabTHBHpOBaHUE OIMHOYHBIX KJIETOK 3aTPYAHUTEIbHO, TAK KaK



OTACIBbHAA KJICTKa CIMIIKOM aKTHBHO ACIUTCS

+OTIeIbHAA KJIIETKA HE JICJIUTCA B TEX YCIIOBUAX, B KOTOPBIX XOpPOHIO paCTCT KaJLTyCHAA TKaHb
OTAC/IbHAA KJIICTKA ACIIUTCA B TCX YCJIOBHUAX, B KOTOPLIX IJIOXO PACTCT KAJLITYCHAsA TKAHb

HET MMPAaBUJIBHOI'O OTBETA

JlJ1st MHAYKIWH eJIeHHI 0TeJbHBIX KJIeTOK MOKHO HCI0JIb30BaTh
MaKCUMaIbHBIA 00BEM CpeIIbI

+"kopmsiiuii cioi"

"TkaHb-7OHOD"

HET MPaBUIBHOTO OTBETA

JlJ1s MHAYKIUM J1eJIeHHi 0TAeJIbHBIX KJIETOK MOKHO MCII0JIb30BaTh
+MUHUMATBHBIN 00BEM CpeIbI

"KopMmsiuiics cnoit"

"TKaHb-1I0HOP"

HET MPaBWIBHOTO OTBETA

JJ1s MHAYKIUM JeJIeHHii 0TAeJIbHBIX KJIEeTOK MOKHO HCI0JIb30BaTh
MaKCHUMaJbHBIA 00bEM Cpe/Ibl

"Kopmsiuiics cnoit"

+"TKaHb-HSIHBKY"

HET MPaBWIBHOTO OTBETA

KonanumnonupoBanue cpeabl — 310

N00aBJIeHUE B HEE TUTATENIBHOM CpeJibl OT MOKOSIINXCS KIETOK

+no0aBiieHUE B HEE MUTATEIBHOM CPebl OT MHTEHCUBHO JETISIICHCS KYIbTYPbI KJIETOK
no0aBlieHUE B Hee KaJUTYCHOM KYJIbTYpPBI KIETOK

HET NPaBUIIBHOTO OTBETA

IIpsimoii comaTuvyeckuii IMOpPUOreHe3 — 3TO

+00pa3zoBaHue 3apOABIIIETONO0OHBIX CTPYKTYP HETTOCPEACTBEHHO U3 COMAaTUYECKUX KIETOK
00pa30oBaHNM BEreTaTUBHBIX 3apOJIbIIIEH U3 KaTyca

CTEepWIbHAas KyJIbTypa 3UTOTUYECKUX 3apOAbILICH

HET MPaBUIBLHOTO OTBETA

Henpsimoii comaTu4yeckunii 3MOpuoreHe3— 31o

o0pa3oBaHUE 3apOABIIICTIONO0HBIX CTPYKTYP HEITOCPEACTBEHHO U3 COMAaTUIECKUX KIIETOK
+00pa3oBaHNU BEreTaTUBHBIX 3apOAbIIICH U3 KaJTyca

CTEepWIbHAs KyJIbTYpa 3UTOTUYECKUX 3aPObILIEH

HET MPaBWJIBHOTO OTBETa

KyabTypa 3apoapliieil — S3MOPpHOKYJIbTYpPa — 3TO

o0pa3oBaHME 3apOIBIIIEIIONO0HBIX CTPYKTYP HEMOCPEICTBEHHO U3 COMAaTUYECKUX KIIETOK
00pa30oBaHNM BEreTaTUBHBIX 3apOJIbIIIEH U3 KaTyca

+crepuibHasi KylabTypa 3UTOTUYECKHUX 3aPObILIEH

HET MPaBUJIBLHOTO OTBETA

Tabnuua 3.3 — Kputepuu oneHku chopMUPOBAHHOCTH KOMIIETEHITUM

Kon n Kputepuu onenuBanus chopmMupoBaHHOCTH KOMITETEHITUI
HAaUMEHOBaHHE (4acTH KOMIIETEHIIUN)

MHAMKaTOpa Ha 0a30BOM YpOBHE \ Ha MOBBIILIEHHOM YPOBHE




JOCTYKECHUS COOTBETCTBYET OIICHKE COOTBETCTBYET COOTBETCTBYET OIICHKE
KOMITETEHIINH (4aCTU | «YIOBJIETBOPUTEIHHO OLICHKE «XOPOIIO» «OTIUYHOY
KOMIICTCHIIHH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJILHOI'O Oajria MaKCHUMaJIbLHOT'O MaKCHUMaJIbHOTO Oajia
Oayia
TIK-15 — Criocoben Bmageet HaBEIKaMu Bmageet HaBBEIKaMH Bnaneer HaBBIKaMU
pa3pabaThiBaTh pa3paboOTKU TEXHOIOTHH| Pa3pabOTKu pa3paboTKu
TEXHOJIOTHH MHUKPOKJIOHATBHOTO TEXHOJIOTHH TEXHOIOTHH
MUKPOKJIOHATFHOTO | Pa3MHOXKEHUS MUKPOKJIOHATIBHOTO MHUKPOKJIOHATBHOTO
Pa3MHOXCHHUS pacTeHuii, HO Pa3MHOXKECHHS Pa3MHOXKEHUS
pacTeHuH. WCIIBITBIBAET pacTeHui, HO pacTeHui.
3aTpyTHEHUSI. JIOITYCKaeT
HETOYHOCTH.

OueHoYHble MaTepHaJbl M CPeACTBa JIA NMPOBEPKH CPOPMHPOBAHHOCTH

KOMIIeTeHIINH

Monyns 4. KynabTypa KJIETOK, OpraHOB U TKaHEH B CEJIEKIIMH PACTEHUH.

TecToBbIC 3a1aHNA

Buvibepume ooun eapuanm omseema

BriGepute oauH npaBUIbHBIA BapUAHT:
KiieTounasi cejiekiusi ¢ HCMOJIb30BAHHEM KAJTYCHON TKAHU OTHOCUTCS K:
+ OCHOBHBIM METOAM CEJEKIH in VItro
BCIIOMOTaTeIbLHBIM METOJAM CEJIEKIIUH 1N Vitro
SIBJIIETCS CAMOCTOSTEIBHEIM METOA0M

Kaxkue HanpaBJ/ieHUs MCCJIeIOBAHUA OTHOCATCSH K KJIE€TOYHON HHKeHepuu?
+ MoJyuYeHue TPaHCTeHHBIX PACTEHUM
CHUHTE3 BTOPUYHBIX COCTMHEHUIN PaCTEHUI
U3y4eHUEe a30TPHUKCAIUN

MOJIy4eHHE KOPMOBBIX OEJIKOB

Kaxkue HanpaB/ieHUs MCCJIEIOBAHUI B KJI€TOYHO! HHKEHEPUU OTHOCATCSH K OCHOBHBIM
MeTO/IaM, YCKOPS UM CeJIeKIIMOHHBbIN nmpouecc?
+ comaTuyeckasi THOpUIN3aIns

KPHOCOXPaHEHHE

KyJbTYypa U30JIUPOBAHHBIX 3apPOIbIIICH
MOJTyYEHUE U30JIMPOBAHHBIX 3apObIIIEH

Kakum MeToa0M MOKHO Npeoao0JieTh NOCTTaMHYI0 HECOBMECTHMOCTh PACTEHUI?
OTUIOZIOTBOPEHHUEM In Vitro

+ KyJbTypOH U30JMPOBAHHBIX 3aPOBILIECH
IIOJIyYE€HHEM TaIlJIOUTHBIX PaCTEHUN
KJIOHAIbHBIMMHUKPOPA3MHOKEHUEM

KPHOCOXPaHEHHEM

Jnst moJsryyeHus ranJiouIHbIX (JopM pacTeHHid HCIIOJIb3YIOT

AMOPHUOKYIIBTYPY
+aHporeHes

COMAaTHUYEeCKUl YMOpHOTeHE3

OpPraHorcHes

ComaTnuyeckoi UM HEMOJIOBOM ru0puau3anueil Ha3pIBaeTCA METO/I




OTLTIOIOTBOPEHUS in Vitro

KyJIbTHBHPOBAHUS CEMSIIOYEK U THOPUIHBIX 3aPOIbIIICH
KyJIbTHBUPOBAHUS TTHUTBIIBI

+CITUSHUS U30JIMPOBAHHBIX TPOTOILIACTOB

SIBjieHue aHAporeHe3a ObLJIO OTKPHITO YHEHBIMH
Yorconom u Kpukom

+I'yxa u MaremBapu

Ckyrom u Musnnepom

VYaittom u I'otpe

MarepuajbHbIi HOCUTEJIb HACIEACTBEHHOCTH — F'eH ObLI pacin@poBaH yUYeHbIMH
+Yorconom u Kpukom

I'yxa u MaremBapu

Ckyrom u Munnepom

VYaittom u I'otpe

IIpeonoJieHHe MPOraMHoOi HECOBMECTHMOCTH OCYIIECTBJIAETCS IMyTeM
+0MI0I0TBOPEHUS in Vitro

KyJbTHBHPOBAHUS CEMSITIOYCK U THOPUIHBIX 3apOIBbIIICH
KYJIbTUBUPOBAHMS MBLIBIIBI

CITUSTHHS M30JIMPOBAHHBIX MTPOTOILIACTOB

IIpeonoseHue MOCTraMHOM HECOBMECTHMOCTH OCYIIECTBJISIETCS IyTeM
OTLTIOIOTBOPEHUS 1N Vitro

+KyJbTUBUPOBAHUS CEMSTIOUYCK ¥ THOPHUIHBIX 3aPOIBIIICH
KyJIbTHBUPOBAHUS THUTBIIBI

CITHSTHHSI N30 TMPOBAHHBIX MTPOTOILIACTOB

IIposiBisiIOIIasiCH 10 ONJIOAOTBOPEHHA HECOBMECTHMOCTh IADTHEPOB HA3BIBACTCH
MocTraMHast

npearaMHast

‘+IporaMHas

HET IIPaBUIILHOI'O OTBETA

IIposiBasiromasicst Ha NMOCJEXYIONIUX MOCJe OIJIOIOTBOPEHUS ITANaX HECOBMECTUMOCTh
NMapTHEPOB Ha3LIBaETCHA

+IIocTramHas

npearaMmHast

[poraMHas

HET NPaBUIBHOIO OTBETA

Du3M0JI0rHYecKasi NPUYMHA MOCTTAMHOI HECOBMECTHMOCTH SIBJISIETCS
TeTePOCTHITUS

OTCYTCTBHE CEKPETA PhUIbIIA MECTUKA Y MATEPUHCKOTO PACTCHHUS
OJIOKMPOBAHKE POCTA MBUILIIEBON TPYOKH

+HECOOTBETCTBUE B TEMIIAX Pa3sBUTUA 3apOJbllIa U SHAOCIICpMa

IIpu4yuHO# NpOraMHOM HECOBMECTHMOCTH SIBJIAACTCH
+TEeTEPOCTUIIUA

HECOOTBETCTBUE B TEMIIAX Pa3BUTHS 3apPOJBIILIA U dHI0CIIEpMaA
TOKCHUYHOCTB DHAOCIIEpMA

HET IIPaBUJIBHOIO OTBETA

I'eHeTHYeckass NPUYMHA MOCTTAMHOM HECOBMECTUMOCTH
TeTEPOCTUIUSA



HECOOTBETCTBHUE B TEMIIAX Pa3BUTHS 3apObIIIA U SHAOCIIEPMA
TOKCHUYHOCTB 3HJOCIepMa
+0JI0KMpOBaHKE POCTa IEPBUYHOTO KOPHSI WIIM TIOYEUKHU 3apOJIBIIIIa

IIpuynHON NPOraMHOM HECOBMECTHMOCTH MOKeT ObITh
HECOOTBETCTBHUE B TEMIIAX PAa3BUTHS 3apOJBIIIA U SHAOCIIEPMA
TOKCHUYHOCTB HAOCIIEpMa

+OJIOKMpPOBAaHNE POCTA MBUIBIIEBOU TPYOKH

HCT MMPAaBUJIBHOI'O OTBCTA

['oMO3UTroTHBIE IMHUU MOKHO MOJIYYUTH MyTeM
OTUTOJIOTBOPEHUS in Vitro

KYJIbTUBUPOBAHMS CEMANOUEK U THOPUIHBIX 3apObIILICH
+KyJIbTUBUPOBAHHUS TTBLIBITBI

CIINsIHU A I/ISO.HI/IpOBaHHBIX HpOTOHJIaCTOB

Pacrenne, umerniee B cOCTaBe reHOMA YYKePOIAHbI I'eH, HA3bIBACTCH:
+TpPaHCI€HHOE PacTCHUE

KJIOHUPOBAHHOE pacTeHHUE

THOPUIHOE PACTCHUE

JUTAIIOUIHOE PACTEHNUE

Bo3pacramiiee 10MUHUPOBaHHE B KYJIbTYpPe KJI€TOK ONMpeIeJIeHHOr0 THIIA MPOUCXOAUT
npu

+KJICTOYHOM CeJICKIINU

aHJIIpOTEHE3e

COMAaTHUYECKUI IMOpUOTEHE3e

OpraHoreHese

He siBasieTcst 0fHUM M3 DTANIOB KJIETOYHOM CeJIeKIIHU

O06paboTka MyTareHOM CYCIEH3UH KJIETOK UM MTPOTOILIACTOB.
WNukyOanust KIETOK B )KHJIKOW MUTATEIILHOMN Cpeie.
[lepenecenue cycnieH3UH B CEEKTUBHBIE YCIOBUSI.
+Brlnenenne dKCIIanTa

B xayecTBe XMMHYECKHX MYTAT€HOB IIPH KJIE€TOYHOH CEJICKIUH NIPUMEHHAIOT
+HUTPO30TyaHUNH, HUTPO3OMETUIIMOYEBHY, METHIMETAHCYIb(OHAT
(PEHMITYKCYCHYIO KUCIIOTY, HUTPO30METHIIMOYEBNY, METUIIMETaHCYIb(OHAT
1-HaQTUITYKCYCHYIO KUCIIOTY, HUTPO30TyaHUINH, HUTPO3OMETUIMOYEBUY

HET NPaBUIBHOTO OTBETA

CesleKTUBHBIM (PAKTOPOM NPH KJIETOYHOH CeJIeKIUHN MOKHO HCIO0JIb30BATH
(EHUITYKCYCHYIO KUCIIOTY, HUTPO30METUIIMOUEBIY, METUIIMETAHCYIh(OHAT
+BBICOKME WJIM HU3KKE 3HaUeHus: pH pactBopa

o0yueHue ynbTpaduoaeToM, Y -KBaHTaMHU U HEUTpOHAMHU

HCT MMPAaBUJIBHOI'O OTBCTA

B kayecTBe (pu3HYECKHX MYTAr€HOB IPHU KJIETOYHOH CeJeKIHHU NPUMEHSIOT
HU3KHE TEMIIEpaTypbl

BBICOKYIO 3aCOJICHHOCTD

+001y4yeHue ynbTpaduoneToM, Y -KBaHTaMH U HEHTPOHAMU

HCT MMPAaBUJIBHOI'O OTBCTA

B ka4yecTBe CeJIEKTHBHOIO (PAKTOPA NPH KJIETOYHOM CeJIeKIUH IPUMEHAIOT
(EeHUITYKCYCHYIO KUCIIOTY, HUITPO30METHIIMOYEBHY, METUIMETAHCYJIb(OHAT



+HU3KHE TEMIIEPATYyphl, BEICOKYIO 3aCOIIEHHOCTh
o0yueHue ynbTpaduoaeToM, Y -KBaHTaMHU U HEUTpOHAMHU
HET MPaBUIIBHOIO OTBETA

IIpenmymecTBaMu KJIETOYHOM CeJICeKIMH PACTEHUH SIBISIOTCS

+0TCYTCTBHE CE30HHOCTH B paboTe, SKOHOMHUSI TOCEBHBIX IIIOLIaAeH

CE30HHOCTH B pabOTe, YKOHOMUS MTOCEBHBIX ILIOMIAACH

OTCYTCTBHE C€30HHOCTHU B paboTe, 3HAUUTENbHbBIE pa3Mephl IOCEBHBIX TUIOMIAEH
CC30HHOCTH B pa60Te, SHAYUTCIIBbHBIC pa3MCPbl OCCBHBIX HHOHlaﬂeﬁ

IpenmymecTBaMM KJIETOYHOM CeJICKIMH PACTEHUH SIBJISIOTCS

BO3MOKHOCTB OBICTPO TTOJTy4aTh HOBBIE (DOPMBI pacCTEHUM, CE30HHOCTH B paboTe
+BO3MOKHOCTB OBICTPO MOJIy4aTh HOBBIE JOPMBI pacTEHUI, OTCYTCTBUE CE30HHOCTH B paboTe
JUTUTEIbHBIE CPOKHU MOJTyUYEHUsI HOBBIX (JOPM pacTeHHi, CE30HHOCTh B paboTe

JUINTENIbHBIE CPOKH MOJTyYSHHsI HOBBIX ()OPM pacTeHUM, OTCYTCTBUE CE30HHOCTH B paboTe

IpenmymiecTBaMu KJIETOYHOM CeJICEKIMH PACTEHUH SIBISIOTCS

+3KOHOMMUS IOCEBHBIX IUIONIA I, BO3SMOKHOCTb OBICTPO MOTy4YaTh HOBBIE (JOPMBI pacTEHUN
3HAYUTEJIbHBIC Pa3MePhl OCEBHBIX TUIOIMAACH, BO3MOXKHOCTD OBICTPO MOIYy4aTh HOBBIE (DOPMBI
pacTeHuii

HKOHOMHSI TOCEBHBIX IUIOMIA/ICH, [UTUTENbHbBIE CPOKU TOTYUYECHHUSI HOBBIX ()OPM pacTEeHHMA
3HAYUTENIbHbIE pa3MepPhl MOCEBHBIX IUIOIIAAEH, JUTUTEIbHbIE CPOKHU MOTYUYEHHS HOBBIX POpM
pacTeHuit

IpenmymecTBaMM KJIETOYHOM CeJICeKUMH PACTEHUH SIBISIOTCS
OTPOMHOE KOJIMYECTBO MOAOIBITHBIX 0COOEH, JITUTEIbHBIE CPOKH MOTYYEHUSI HOBBIX POpM
pacTeHuit

HEeOO0JIbIII0E KOJTMYECTBO MOOMBITHBIX 0CO0EH, UTUTENbHbIE CPOKHU MOTYUYEHHS] HOBBIX (OopM
pacTeHui

+0rpoOMHOE KOJIMYECTBO MOIOMBITHRIX 0CO0EH, BO3MOXKHOCTh OBICTPO MOIY4YaTh HOBbIE (POPMBI
pacTeHui

HEOOJIBIIIOE KOJIMYECTBO MOOTBITHBIX 0CO0€H, BOZMOXXHOCTH OBICTPO TOJy4aTh HOBBIE (POPMBI
pacTeHui

I[HonmunouaHbie pacTeHU MOJIYYAIOT MyTeM 00Pa00TKH U30JIMPOBAHHBIX MPOTOIJIACTOB
rud0epeTMHOM

+KOIXUITUHOM

MEHULTUIINHOM

HET IPAaBUIBHOTO OTBETA

IMosmniionaHbIC pACTEHUSs 110 CPABHEHHUIO C AUIVIOMIHBIMHU 00/1a1a10T
0oJiee KpyIHBIMU OpraHaMy ¥ HU3KOW MPOTYKTUBHOCTBIO

+0o0Jiee KpyITHBIMH OpraHaMU M BHICOKOW MPOAYKTUBHOCTHIO

0oJiee METKMMU OpraHaMH U HU3KOW POJTYKTUBHOCTHIO

0oJiee MEJIKMMU OpraHaMH U BHICOKON MPOAYKTUBHOCTHIO

IMoauniouHbIE PACTEHUSI MOKHO MOJYYUTH MMyTeM
OTLTIOIOTBOPEHUS 1N Vitro

KyJIbTHBHPOBAHUS CEMSIIOYEK U THOPUIHBIX 3aPOIbIIICH
KyJIbTHBHUPOBAHUS TTHUTBIIBI

+ CIIMSIHHSI H30JIMPOBAHHBIX MPOTOILIACTOB

CKpecTUTh HECOBMECTHMbIE B MOJI0BOM OTHOIIIEHUH PACTEHHSI MOKHO ITyTeM
OTLTOIOTBOPEHUS 1N Vitro
KyJIbTHBHPOBAHUS CEMSIIOYEK U THOPUIHBIX 3aPOIbIIICH



KYJbTUBUPOBAHUS ITbUIBIBI
+ CIIuAHUA HU30JIMPOBAHHBIX ITPOTOILIIACTOB

IToBepXHOCTH M30JIUPOBAHHBIX NPOTOIJIACTOB 00BIYHO HeCeT
MTOJIOKUTENBHBIN 3apsi

+oTpULIaTEIbHbIN 3apsi

HEUTpajabHa

HET MPaBWIBHOTO OTBETA

Jnst npuaaHus NOBEPXHOCTH NMPOTOIJIACTA MOJ0KUTETBHOI0 3apsiia MPOBOIAT 00padOTKY
GyHrunuaoM

CTPENTOLUI0M

+hochomunuaom

HET NMPaBUJIBHOTO OTBETA

Jnst yBesimueHHUs KOJIUYECTBA CJIUMAHUN MPOTOIUIACTOB B ’KeJ1aeMoil KOMOMHAIIUM YACTh UX
00padaTbIBalOT

GyHTUIAI0M

CTPENTOLNAOM

+dochommmumom

HET HpaBI/IJII:HOI‘O OTBCTAa

HN301mpoBaHHbIE MPOTOIIACTHI MOKHO MOJYYHUTH ¢ IOMOIIBIO
T€HHOW MH)KEHEPUH

+pacTBOpeHUs KJIETOYHOM CTEHKHU (hepMeHTaMH
aHJIporeHesa
HET NPaBUJIBHOIO OTBETA

lanJiouaHbIe pacTeHUs] UMEIOT
+0oIMHApHBIN HAOOP XPOMOCOM
JBOMHON HAOOP XPOMOCOM

TPOMHOM HAOOP XPOMOCOM

KPaTHO YBEJIWYECHHBIH HA0Op XpOMOCOM

JunjioniHble pacTeHusl UMEKT
OJIMHAPHBIA HAOOP XPOMOCOM
+1BOITHOI HAOOP XPOMOCOM

TpOITtHOI HaOOp XPOMOCOM

KpaTHO YBEJIMYCHHBII HA0Op XpOMOCOM

IMoaunaonasl UMEOT

OJIMHAPHBINA HAOOP XPOMOCOM

JIBOMHOHN HAOOP XpOMOCOM

TPOUHOI HAOOpP XPOMOCOM

+KpaTHO YBEIMYEHHBII HAOOP XPOMOCOM

Terpamionabl UMEOT

OJIMHAPHBINA HAOOP XPOMOCOM

JIBOMHOI HAOOP XpOMOCOM

TPOUHOI HAOOpP XPOMOCOM

+4-X KpaTHO YBEITUYCHHBIM HA0OP XPOMOCOM

IIpeBpaTuth ramioua B ¢pepTuibHOe NOJHOCTHI0 TOMO3UTOTHOE TUILJIONIHOE pacTeHHe
MOKHO € TOMOIIbIO
aH/IporeHesa



+KOJIXUIMHA, UHAYLUPYIOLIETO OTUILIOUIO
AMOPHUOKYJIBTYPHI
HCT MMPAaBUJIBHOI'O OTBCTA

IIpeBpaTuTh raniou B (pepTuibHOE MOJTHOCTHIO TOMO3UTOTHOE AUTVIOUTHOE PACTEHHE
MOSKHO NPH

+CMSIHUY TarIOUHBIX TPOTOILIACTOB

aHJpOTeHe3e

IMOPHUOKYIIBTYpE

HET MPaBUIBHOTO OTBETA

I'anuionaHbIe pacTeHUs! HEHHBI TEM, YTO

UMEIOT 0oJiee KPYITHBIE, YeM Y JTUIIOUIOB OpTraHbl

UMEIOT 00Jiee BBICOKYIO, YEM Y AUIIIIOUA0B IPOJYKTUBHOCTh
+IHUILIEHBI ICTATbHBIX U CyOJIeTaIbHBIX HACIEACTBEHHBIX (DaKTOPOB
HET NPaBUIBHOTO OTBETA

[MosryyeHne ranJIoOuIHBIX PACTEHHH KYJIbTHBHPOBAHUEM 1eJbIX NbIIbHUKOB HMeEeT
HEJ0CTATOK

+BO3HHUKAIOT PACTEHUSI PA3IIUYHON IITIOUTHOCTH

BO3HHUKAIOT PACTEHUS OJAMHAKOBOM MIIOMIHOCTH

BO3HHUKAIOT paCTCHUA YBCHquHHOﬁ INIOUJTHOCTHU
HET MMPaBUJIBHOI'0 OTBETA

Tabnuua 3.4 — Kputepuu onieHKu cpopMUPOBAHHOCTH KOMIIETEHITUM

Konun Kputepun onennBanus chopMupoBaHHOCTH KOMIIETCHIIUU
HAaUMEHOBaHHE (4acTH KOMIIETEHIIUH)
WHJUKaTopa Ha 0a30BOM YpOBHE HAa TOBBIIIEHHOM YPOBHE
JOCTHIKEHUS COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET OLICHKE
KOMIIETEHIUH (YaCTH | «yIOBICTBOPUTEIBHO OLICHKE «XOPOIIIO0» «OTITUIHOY
KOMIIETEHIIHH) 50-64% ot 65-85% or 86-100% ot
MaKCHUMaJbHOTO Oasia MaKCUMAaJIbHOTO MaKCHMalbHOTO Oasia
Oaa
[IK-15 — Crrocoben Bnaneer HaBbIKaMu Bnaneer HaBbIKaMu Bnaneer HaBBIKaMu
pa3pabaTbIBaTh pa3paboTKK TEXHOJIOTHH| Pa3paboTKu pa3paboTku
TEXHOJIOT MU MUKPOKJIOHAIBHOT'O TEXHOJIOT MU TEXHOJIOTUU
MUKPOKJIOHAJIBHOT'O | Pa3MHOKEHUs MUKPOKJIOHAIbHOTI'O MUKPOKJIOHAJIBHOI'O
Pa3MHOXKEHHS pacTeHnii, HO Pa3MHOXKEHHUS Pa3MHOKEHHUS
pacTeHuH. WCIIBITHIBAET pacTeHui, HO pacTeHui.
3aTpyIHEHUSI. JIOITyCKaeT
HETOYHOCTH.

OueHouyHble MaTepUaJbl U CPeACTBA ISl NMPOBepkH cGOPMHPOBAHHOCTH
KOMIIeTeHIM I

Moayns 5. KnoHanbHO€ MHUKpPOPa3MHOXKEHHE PACTEHUN. MeEToAbl MOIydYeHUs
03JI0POBJIEHHOT'O NTOCaJ0YHOI0 MaTeprana KyJibTyp.

TecToBBIC 3a1aHUA
Bribepure o1H BapuaHT OTBETa

CKOJIBKO CylIeCTBYET 3TANI0B MUKPOKJIOHAJIBLHOTO Pa3MHOXKEeHUs1?
2

3

+4

5




K HEAOCTATKAM ME€T01a MUKPOKJIOHAJbHOI0 Pa3MHOKCHUA MOYKHO OTHECTH:

BO3MOXXHOCTb MPOBEACHUS PabOT KPYTJIbIid roj

YCKOpEHHE TIEPex0/1a paCTEHUH OT FOBEHWJILHOHN K PENPOAYKTUBHOM (ha3e pa3BUTH
+ BBICOKYIO TPYOOEMKOCThE IIpolecca

MTOJIyYEHUE T€HETUYECKH OJJHOPOIHOTr0 MOCAaJOYHOI0 MaTepuasa

Mukpopa3MHOKeHUE PACTEHUI — 3TO METO/:
CEMEHHOT'0 Pa3MHOKEHUS

+ BEreTaTUBHOIO Pa3MHOKEHHUS

U CCMCHHOI'O U BErCTAaTUBHOI'O PA3MHOXKCHHUA

IlepBoOTKpBHIBaTEIEM METOA2 MUKPOKJIOHAJIBLHOIO PA3MHOKEHHS SIBJISIETCSI:
Marec,

VYabcTep

+ Mopenb

JapBun

IIpu MUKpOpa3MHOKEeHHH in Vitro 4acTo MCMOJIb3YKT NUTATEIbHbIE CPeIbI:
Mypacure u Ckyra,

JIuncmaiiepa n Cxyra

I"ambGopra u Xemiepa

+ BCE U3 NEPEUUCICHHBIX

dusznveckue GakTopbl, KOTOPble HEOOXOANMO MOJAEPKUBATHL HA ONpPedeJIeHHOM YPOBHeE
NMpPH BHIPANIUBAHUHU PACTEHUN B KYJbTYPAJbHOM OOKCe (CBETOBOW KOMHATE) — 3TO:
OTHOCHUTCIIbHAs BJIAXXHOCTb BO31yXa

TeMIlepaTrypa B HOMELICHUU

doronepuos

+ Bce nepeynciieHHble (PaKTophbI

IpuunHoOii rHde M NePBUYHOI0 IKCIVIAHTA 00BIYHO SABJISETCH HAKOIJIEHHE B TKAHSX
ayKCHHOB

LIUTOKWHUHOB

+ (eHomnoB

YTJIEBOJIOB

Ha MuUKpOKJIOHAIbHOE PAa3MHOKEHHE 0KA3bIBAIOT BJIMSHUE:
TOPMOHBI,

MUHEpaJIbHBIE COJIH

BUTaMHHBI U YTJICBOIbI

+ BCE NEepPEUNCICHHBIE 2JIEMEHTHI

IIpu ananTanuu NpoOMPOYHBIX PACTEHHIA:

pacTeHus IIepECaKUBAIOT B IIOYBY € JIETKUM I'PaHyJIOMETPUUECKUM COCTaBOM
KOPHH OTMBIBAIOT OT OCTAaTKOB MUTATEIHLHOU CpeJIbl

CO3JAar0T MOBBIIICHHYIO BJIA)KHOCTH BO3yXa

pacTeHust HOKAPMIIMBAIOT MUHEPATLHBIMU COISIMU

+ IIPOBOIAT BCE IIEPEUNCIIEHHBIE MEPOIIPHUATHUS

Yro Takoe BUTpUpuKanus noderos?

¢dbopMupoBaHHE TOOErOB C YKOPOUCHHBIMU MEKIO0Y3ITUIMU

+ (hopMupoOBaHKEe OBOITHEHHBIX TTOOETOB

(dhopMupoBaHKE MOOETOB C U3BMEHEHHOM JTMCTOBOM MJIACTUHKOM

dbopmupoBanue moOeroB ¢ 1eHEKTHHIMU KOPHSIMHU



IHonucTeposioBble MJIATA UCIOJIb3YIOT JJISL:
KJIOHUPOBAHUSA paCTCHUMN

aJanTaluu pacCTEHUN

+ TeCTUPOBAHUS PACTCHUI HAa HATMYKUE BUPYCHOU MH(DEKITUN
TECTUPOBAHUS PACTEHUH HA COJIepKaHUE BUTAMUHOB

K nocronHcTBaM KJI0HAJIbHOT0 MUKPOPA3MHOKEHUsSI PACTeHUI OTHOCUTCS
HEBO3MOKHOCTb IOJIy4aThb O3J0POBJICHHBIE PACTEHUS

+BO3MOXHOCTb I10JIy4aTh 030POBIIEHHBIE PACTEHHUS

BBICOKAsi CTOMMOCTb PACTEHUI

HET NPaBWJIBHOIO OTBETa

K nocronHcTBaM KJI0HAIBHOI0 MUKPOPA3MHOXKEHHS PACTEHHI OTHOCUTCH
BO3MOKHOCTb Pa3MHOKaTh PACTEHUs, KOTOPBIE JIETKO PA3MHOXKAKOTCsl BETCTATUBHO
+BO3MOXKHOCTb Pa3MHOKaTh PACTEHHUsI, KOTOPBIE COBCEM HE Pa3MHOKAIOTCS BET€TATUBHO
BBICOKAsl CTOUMOCTb PACTCHUI

HET MPaBUWJIBHOTIO OTBETA

K nocTonHcTBaM KJIOHAJIBHOI0 MUKPOPa3MHOKEHHS PACTEHHI OTHOCHTCS
+0TCyTCTBHE CE30HHOCTHU B paboTe

CE30HHOCTH B paboTe

BBICOKAsi CTOUMOCTD PaCTEHUN

HET [IPABUIIBHOIO OTBETA

K nocTonHcTBaM KJI0HAIbHOT0 MUKPOPA3MHOKEHHUSI PACTEHHI OTHOCUTCS
+4pe3BbIYaifHO BBICOKHH KO (HUITMEHT pa3MHOKEHHUS

Ype3BBIYATHO HU3KUH KO3(PDUIIMEHT pa3MHOXKEHUS

YpE3BbIYANHO BBICOKAsi CTOMMOCTb PACTCHUI

HET NPaBUIBHOTO OTBETA

AKTHBHPOBATh Pa3BHTHE yiKe CYIIECTBYIOIIMX B PACTEHHH MEPHCTEM MOKHO Ha:
arekce credss

Ma3yIIHbIX U CHALIUX ITOYKaX

MHTEPKAISIPHBIX 30HAX CTEOIIs

+ BCeX MEPEUHCICHHBIX OpraHax

Kakmne pakTopbl HE00X0AMMO YYUTHIBATH NPU MUKPOKJIOHAJIbHOM PA3MHOKEHHHU
pacTreHuii?

BBIOOp CTEPUIIU3YIOLIETO areHTa

COCTOSIHME NMUTATEIbHON Cpebl

(bU3HONTOTHYeCKH BO3PACT PACTEHUS-I0HOPA U MIEPBUYHOTO IKCILIAHTA

+ Bce nepeynciieHHble (PakTophbI

O310poBJieHNE PACTEHU METOI0M XUMHOTEPANHH MPeANoJaraer:
BBIMAUMBAHHUE PACTEHUN B paCTBOPAX PETYJISITOPOB POCTa
n00aBIIeHNE B TUTATEIBHYIO CPETy BHTAMUHOB
BbIMa4YMBaHHUEC paCTeHI/II\/'I B paCTBOpax neCTuurua0B

+ mo0OaBJICHHE B MUTATEIIBHYIO CPEly aHTHOMOTHKOB

Metoagom UDA npoBoAST aHAJM3 PACTUTEIHLHOI0 MATEPHUAJIA HA HAJIUYHE B HUX:

OakTepHaIbHON UHPEKINN

+ BUPYCHOH MH(DEKINH

CKPBITBIX CTAJIN HACEKOMBIX BpEIUTEIIEH
OCTAaTOYHBIX KOJIUYCCTB IICCTULIUIOB



KiioHupoBaTh pacTeHHs MOKHO:
OCEHBIO

3UMOM

BECHOM

JIETOM

+ B mo0oe Bpems roaa

CKOJIBKO CylIeCTBYeT METOI0B KJIOHAJIBLHOI0 MUKPOPA3MHOXKEHUs?
2

3

+4

5

TepmuH «kJ10H» (0T rped. clon - OTHPBICK) ObLI NPEI0KeH:
+ Ba66epom

Ckyrom

HapBuHom

TumupszeBsIM

B pe3yibTaTe KJIOHAJBLHOI0O MUKPOPAa3MHOKEHHS MOJIYYAIOT:

pacTeHusl, TeHETUYECKU UACHTUYHBIE MEXTY cOO0M

+ pacTeHHsl, TeHETHUECKU HICHTHYHBIE MEXIY COO0H U pacTeHHEeM-I0HOPOM
pacTeHusl, TeHETUYECKH HE OJTHOPOIHbIE MEX/1y COOON M pacTeHUEM-IOHOPOM

K npenmyiiecTBaM MeT0/1a MUKPOKJIOHAJIBHOTO PAa3MHOKEHHUS] MOKHO OTHECTH:
BBICOKHE 3aTpaThl Ha JIJA0OpaTOPHOE 00Oy IOBAHUE

BBICOKHE 3aTpaThl HA YHEproobdecnevYeHmne

JIOBOJIEHO BBICOKYIO CTOMMOCTb MTPOAYKIIUU

+0otee BhICOKHI KOA((DUIIMEHT pa3MHOKECHHSI, IO CPABHEHHIO C TPAJAUIIMOHHBIMUA METOAAMHU

Kakune npueMbl He00X0AMMO NPUMEHATH ISl 03[10POBJIEHHS] MOCAT0YHOI0 MaTepHaJ OT
BHUPYCOB?

+ XUMHOTEPAIIUIO

TEPMOTEPAITHIO

HU30JIMPOBAHHBIC MCPHUCTCMBI

BCE TIEPEUYHCIIEHHBIE TPUEMBI

Ha xakom 3Tane MHKPOKJIOHAJBLHOIO Pa3MHOKEHHUS MPOBOIAT ONepalyu Mo BbIOOPY
pacTeHus-T10HOPA, H30JIHUPOBAHUIO U CTEPUIH3ALNMHU IKCILUIAHTA:

2 Jrame

3 sramne

+ 1 srane

4 srane

KaknM MeTog0oM MHKPOKJIOHAJIBHOIO Pa3MHOKEHHMSI MOKHO TMOJY4YaTh TeHEeTH4YeCKH
OTHOPOJHBIN MOCAI0YHBII MaTepua?
WHAYKIHEW 00pa30BaHMs aJBEHTUBHBIX TIOYEK

COMATHYECKUM IMOPHOTEHE30M
muddepeHraueit aIBECHTUBHBIX MOYEK TKAHSIMH dKCIITaHTA
+ BCceEMU NEpCUUCIICHHBIMH MCTOJaMU

MeToa akTHBALMM PA3BUTHSI CYLIECTBYIOIIUX B PACTEHHH MEPHCTEM OCHOBBLIBAETCS HA:
+ CHSITHY alMKaJIbHOTO JJOMAHUPOBAHHUSI

o0pa3oBaHNM aJJBEHTUBHBIX MTOYEK B Oa3aIbHON YacTH mmobdera

00pa3oBaHUM KaJUTyCHON TKaHU



BCCX MCPCUUCIICHHBIX ITPpOoHIECCax

Be3BupycHble opxuaen in vitro BiepBbie NOJTy4YHI:
Marec

VYabcTep

+ Mopenb

HapBun

IuratensHas cpena Mypacure u Ckyra Ha3BaHa B 4eCTh:
1 aBTOpa
+ 2 aBTOpOB

3 aBTOpOB

OoJiee aBTOPOB

Bo3HuKkHOBeHHEe AIBEHTHBHBIX INMOYeK HEMOCPEACTBEHHO TKAHSIMH JIKCIJIAHTA MOKHO
JOOUTHLCS U3 CErMEHTOB:

M30JIMPOBAHHOTO 3apOAbIIIa

JINCTA

cre0s

+ Bcex HCpC‘II/ICHeHHBIX OpI‘aHOB

IIpu n3661TOUHOM HakomieHHH CO2 ¥ 3TH/IeHA B KYJbTYPAJbHOM COCYJd€e MOMKET
BO3HMKHYThH SIBJICHHE:

mddepeHmauy nooeros

YKOpPEHEHUS 1T0OETOB

nponudepannu moderos

+ BUTpUUKAIIMH TOOETOB

I1o M3MeHeHNI0 OKPACKH PACTBOPOB B JIYHKAX IJIAaTA ONPeAe/IsIIoT:
+ CcTeneHb 3apakeHUs] BUPYCHOU MH(EKIeH

CTETIeHb 3apaKeHHs OaKTepHaIbHON HH(EKINeH

HaJIMYUE MTUTATEFHBIX BEIECTB

HaJM4Yre (PUTOrOPMOHOB

Haunyumee Bpemsi roaa AJjisi aianTauuu NpoOUPOYHbIX PACTEHUI:
3UMa

+ BECHa,

JETO

OCEHb

0e3 pa3HUIIBI

Ha sTanme aganTtanum 0310pPOBJICHHBIX PACTEeHHH K YCJIOBHSIM TeIUIMIbI OT OCTATKOB
NHUTATeJbHOM cpe/ibl H30aBJISIIOTCS MMyTeM NMPOMbIBAHUS KOPHeii B pacTBope:

MEPEKHUCH BOJOpPOa

+ HepMaHraHarta Kaaus

TUIOXJIOpUTA HATPUs
TUCTHILTUPOBAHHOM BOJIBI

O310poBJieHNe pacTeHUI MeTOI0OM TEPMOTEPANIUM MPeANnoJiaraer:
BBIJICPKMBAHUE PACTCHHI B KUIIAILIEH BOJE

BBLIEPKUBAHKE PACTEHUH B 1yX0BKe npu Temneparype 150°C

+ BBLIEPKUBAHKE PACTEHHI B TEpPMOKamepax 1pu temreparype 25-37°C
ABTOKJIAaBUPOBAHUE PACTEHUI

Tabnuua 3.5 — Kputepuu oneHku cpopMuUpOBaHHOCTH KOMIIETEHITHIMA



Konu Kpurepun oniennBanus chopMupoOBaHHOCTH KOMITETEHITUT
HAauMEHOBaHHE (4acTv KOMIETECHITUH)
WHAUKATOPA Ha 6a30BOM YpPOBHE Ha TTOBBIIICHHOM YPOBHE
AOCTHIKCHMSI COOTBETCTBYECT OLICHKE COOTBETCTBYET COOTBETCTBYET OLICHKE
KOMIIETEHIIMH (YaCTH «YIOBJIICTBOPUTCIIEHO OIICHKE «XOpOUIO» «OTJIIUYHO»
KOMITETSHITHH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oaia MaKCUMaJIbLHOTO MaKCHUMaJIbHOTO Oayia
Oauia
[1K-15 — Ciocoben Brnaneer HaBBIKAMH Brnaneer Bnaneer HaBpIKaMH
pa3pabaTbIBaTh pa3pabOTKU TEXHOJIOTHH HABBIKAMU pa3pabOTKU TEXHOJIOTHH
TEXHOJIOTHH MUKPOKJIOHATBHOTO pa3paboTKu MHUKPOKJIOHATIBHOTO
MHUKPOKJIOHATBHOTO |pa3MHOKEHHS PACTEHU, TEXHOJIOTHH Pa3MHOKEHHUS
Pa3MHOXKEHHUS HO HCTIBITHIBACT MUKPOKJIOHATHHO pacTeHui.
pacTeHuH. 3aTpyIHEHUSI. T'0 Pa3MHOXKEHUS

pacTeHuii, HO
JIOITyCKAeT
HETOYHOCTH.

OueHoOYHbIe MaTepHadbl M CpeacTBa sl NPOBepKH cHOPMHPOBAHHOCTH

KOMIIeTeHIINH

Monynb 6. MexaHu3Mbl peryJssiiiui pocTa U pa3BUTHUS paCTEHUI B OMOTEXHOJIOTHH.
DUTOrOpMOHBI U CHHTETHUECKUE PETYJIATOPHI pOCTa PACTEHUN B OMOTEXHOJIOTHH.

TecToBbIC 3a7aHUA

Buvibepume ooun eapuanm omseema

B kauecTtBe AYKCHHOB HCIIOJIB3YIOT

UMK, UVK, 6-bAII

6-BAIl, kuHeTHH, 3¢aTHH
UMK, kunernn, 2,41
+ UMK, UVK, 2,4]]

B kavecTBe HUTOKHHUHOB MCNOJb3YHOT
UMK, NVK, 6-BAII

+ 6-BAIl, kuHEeTHH, 3¢aTUH

UMK, xkunernn, 2,41

UMK, UVK, 2,4]1

Peryasitopsl pocTa He00X0AUMBbI ISt
NUTAHUS PACTEHUH in Vitro

+yTpaBiaeHUs TPOILIECCOM pEreHepaIiH in vitro

03JI0pOBJICHUS pacTeHuil in vitro
HET MPaBWIBHOTO OTBETA

Oo0Opa3zoBaHue KOpPHeil Y pacTeHUi-pereHepaHToB MOAaBJIsieT

NYK
MK
HYK
+BBICOKAsI MHTCHCUBHOCTD CBETa

YcunuBaer pacTskeHUsl KJIETOK
ayKCHH

UTOKUHUH

+rubbepeH

a0CIM30Bast KUCJIOTa




CocTosiHne r;1y00KOro MOKosi CBSI3aHO ¢ HAKOIUIEHHEM B TKAHSAX PACTeHUI
ayKCUHa

LIUTOKUHUHA

ruboeperHa

+ KHMCJIOTEI

CHsTHE aNIMKAJIbHOT0 JOMUHHPOBaHMS 00yCJIaBJIMBAET
ayKCUH

+IIMTOKUHUH

ru0oeperH

a0CIM30Bast KUCJIOTa

CocTosiHne r;1y00KOro NMOKOs CBSI3AHO ¢ HAKOIUIEHHEM B TKAHSAX PACTeHUI
ayKCUHa

UTOKWHUHA

ruboeperHa

+KaCMHUHOBOU KUCIIOTBI

Jns odpa3oBaHMsl Ka/LUIyca B MUTATEJbHYI0 Cpeldy A00aBJISAIOT
6-bAIl

MK

+2.4 11

HET MPAaBUJIBHOI'O OTBETA

Ha 3Tane BBeeHHE B KYJbTYPY HCHOIb3YIOT
+6-BAII 0,5-1 mr/n

6-BAII 5-10 mr/n

HMK 0,5-1 mr/n

UMK 5-10 mr/n

Ha srane co0CTBEeHHO MUKPOPA3MHOKeHHE UCTIOJIb3YIOT
+6-BAII 0,5-1 mr/n

6-BAII 5-10 mr/n

HMK 0,5-1 mr/n

NMK 5-10 mr/n

Ha sTrane ykopeHeHue in vitro ncnoans3yror
6-bAIl 0,5-1 mr/n

6-BAIT 5-10 mr/n

+UMK 0,5-1 mr/n

UMK 5-10 mr/n

Juis ctumynupoBaHus moderoodpa3oBanms in vitro B nMTATEJIbHYIO Cpeay 100aBJISIIOT
0,5-2,0 r/n 6-BAIl

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

5-20 mr/n UMK

0,5-2 r/n UMK

JJ1s1 cTUMYTHPOBaHUS KOPHEOOPa30BaHMA In Vitro B NUTaTeIbHYIO cpey 100aBJIsI0T
0,05-0,2 mr/n UMK

+0,5-1 mr/n UMK

5-20 mr/n 6-BAIIT

0,5-2 r/n 6-BAIl



Crumyupyror noderoodpasoBanmue in vitro
NVYK, 6-bAIl

+ 6-BAIL uutoned

UMK, knHeTHH,

UMK, 2,411

CTuMyIUpyIOT KOpHeoOpa3oBaHue in vitro
VYK, 6-BAIl

6-bBAITIL, muroned

+ UMK, UYK

HWMK, xuneTnx

AnukKajabHOe JTOMUHUPOBAHME 00yCJIaBIUBAET
+ayKCHUH

LIMTOKWUHUH

rud0epeuH

a0cIM30Bast KMCIIOTA.

PacTsizkeHue KJIETOK 00yc/1aB/IMBaeT
ayKCUH

LUTOKUHAH
+rubbepenH
a0CIM30Bast KUCJIOTa

CuHTe3UpYyeTCcs B AIMKAJBHBIX MEpUCTEMAX CTe0Ist
+ayKCHUH

HUTOKUHUH

rudoepeuH

abcrm30Bast KUCIO0TA

CHHTE3UPYHOTCS IVIABHBIM 00Pa30M B ATUKAJIBHBIX MEPUCTEMAX KOPHSI
ayKCHH

+HIUTOKUHUH

ru0oepesH

a0CIM30Bast KUCJIOTa

IIpupoanbie BenecTBa, BbI3bIBAKOIIME PA3JIUYHBbIE POCTOBbIE UM GopMaTHBHBIE 3P PEeKTHI
U He o0J1a1alomue AelicTBHEM y100peHNH U repOUuIUI0B 3TO

bepoMOHBI

(UTOHIUTBI

+(UTOrOpMOHBI

HCT MPAaBUIIBHOTI'O OTBCTA

Cocrosinue (pMTOropMOHAJIBLHON CHCTEMBI, T. €. COOTHOLLICHHE MeKI1y YPOBHAMH
(puToropmoHoB, COOTBETCTBYIOLIEE ONPEACICHHOMY 3TAIly OPraHOreHe3a 3To
UMMYHHBIH CTaTyC

+ rOpMOHAJIbHBIN CTaTyC

¢uTOoCaHUTAPHOE COCTOSIHUE

HET NPaBUIBHOTO OTBETA

IIputsiruBaer nuTaTe/JbHbIE BelIECTBA U APyrue (pMTOropMoHbI
+tayKCcHUH

IUTOKHHUH

ru0oeperH

a0CIM30Bast KUCJIOTa



YckopsieT co3peBaHue ILIOA0B
ayKCHH

[IUTOKWHUH

ru0oepesH

+OTUIECH

MoOIHBIM HHTHOUTOPHBIM JeiicTBHEM 00J1a1aeT
ayKCHUH

LIIUTOKUHHUH

ru0oeperH

+a0cM30Bast KUCI0Ta

P pexToM NOBBINIEHUSA TeMIepaTyphbl o0Jaxaer
abciM30Bas KUCIIOTA

’KaCMUHOBasl KMCIIOTA

+ caTULMIIOBas KHUCJIOTa

HET IMPAaBUJIBHOI'O OTBETA

MoumHbIM HHTHOUTOPHBIM JeiicTBHEM 00J1a1aeT
ayKCUH

LMTOKUHUH

rudoepeuH

+XKacMHUHOBas KMCJI0Ta

B nbuIbIe 0TMeYeHA MaKCUMAJIbHAs KOHIEHTPAIHs
ayKcHHa

UTOKMHUHA

ruboeperHa

+0pacCMHOCTEPOHIOB

CHuMaeT cocTOSIHUSI IIOKOSI CeMsIH U KJIyOHeil, 4To o0ecre4nBaeT HX JIY4IIYI0 BCX0KeCTh
ayKCUH

abcru3oBas KMCI0Ta

+rudbepernH

YKaCMHHOBAsI KUCJIOTA

J1s cTUMYIALMM KOPHEOOPa30BaHUs B PACTEHUEBOACTBE HCIOJIb3YIOT PacCTBOP
+ayKcuHa

[IUTOKWHUHA

rudOepemHa

OpacCUHOCTEPOHIOB

Juis noBblIeHUs KO3I(pPuuueHTa pa3MHOXKeHHUS NMPH KJIOHAJIbHOM MHKPOPa3MHOXKEHHH
NMPUMEHSIOT
6-bAIlu UMK
2,41u UYK
+ 6-BAIl u kuneTnH
HET TPaBUJIHLHOTO OTBETa

Jl1s1 3a1epsKKH cTapeHusl CPe3aHHbIX 3eJIEHHBIX 0BOIIIEi, CIBUTa M0J1a B 3KEHCKYI0 CTOPOHY,
NpepbIBAHUASA COCTOTHHS MOKOS U CTUMYJIMPOBAHUSA IPOPACTAHUSA CeMAH NPUMEHAIOT
AHAJIOTH

ayKcuHa

+IIMTOKMHUHA



OpacCHHOCTEPOHIOB
HET MPaBHJIBHOTO OTBETA

Crumysupyer o0pa3oBanue a0CHM30BOH KUCJIOTHI
ayKCUH

IUTOKUHUH

ru0oeperH

+TOTUIIEH

IIyrem MUKPOOHOJIOTHYECKOr0 CHHTE3a U3 naToreHHoro rpuda Gibberella fujicuroi mosyuyaror
aAyKCUH

IUTOKUHUH

+rudbepera

STHIIEH

J1s1 CHATHSA ANMUKAJIBHOT0 JOMHHHPOBAHHUS Y INIOJ0OBBIX Ca’KeHIIEB B IUTOMHHKE C Le/IbI0
0o/1ee paHHel U Ka4eCTBEHHOM 3aK/JIaKH KPOHbI HCIOJIb3YIOT

ayKCHH

+IIUTOKUHUH

rudoepeuH

OTHUJICH

Jns yBeJIMueHHs1 pa3Mepa U Macchbl SIT0bl 0ecCeMSIHHBIX COPTOB BUHOTPA/Ia HCIOJIB3YIOT
ayKCUH

M TOKUHUH

rudoepeuH

OTUJICH

B renorun pacreHuii BHeApsieTCH YYKEPOAHBIH I'eH NpH
KJIOHAJIbBHOM MUKPOPAa3MHOKECHUU

+ IeHHOU UHXXEHEPUU

IIPUMEHEHHH PETYIISTOPOB POCTA

HET IIPaBUJIILHOTO OTBETA

TpaHcreHHble OpraHu3Msbl OJIYy4al0T NPHU
KJIOHAJIbBHOM MUKPOPAa3MHOKECHUU

+ IeHHOU UHXKXEHEPUU

UCKYCCTBEHHOM rHOpuIr3aluu

HET IIPaBUJILHOTO OTBETA

Hau0o0Jb11y0 0MacHOCTh NMPeACTABJISIOT
KJIOHMPOBAHHbIE PACTCHUS

rUOpHIHBIC PACTCHUS

+ TpaHCTE€HHbIE MUKPOOPTaHU3MBI

HET MPaBUIBLHOTO OTBETA

I'eHoTHN pacTeHUil He U3MEHAETCH NPH...
+ KJIOHaIbHOM MUKPOPa3MHOXKCHUH

T€HHON UHXKCHEPUHU

UCKYCCTBEHHOM rHOpUIM3aluu

HET IIPaBUJILHOTO OTBETA

OTpunarejibHOe BO3eHCTBHE HA OKPYKAIOLIYIO CPey H YeJI0BeKa MOKET 0KA3aTh
pacnpocTpaHeHue KIOHUPOBAHHBIX PaCTeHUMN

+ Henpez[HaMepeHHHﬁ BBIITYCK TCHCTHYCCKU U3MCHCHHBIX OPIraHU3MOB

CIIy4YailHOE ePEONbUICHUE PACTEHUI



HCT MPAaBUIIBHOTI'O OTBCTA

Bo MHOrHX cTpaHax MUpa JeiiCTBYIOT 3aKOHOIaTe/IbHbIe HOPMATHBHbIE AKThI, KOTOpPbIE
PeryJIupyIoT 1esiTeIbHOCTh U 001eCTBeHHbIe OTHOLIEHHS B 00J1aCTH

KJIOHATbHOTO MUKPOPa3MHOKEHUS

+ reHHOU MHKEHEPUH

HCKYCCTBEHHOW THOpUAM3AIINH

HET MPaBUJILHOTO OTBETA

TpaHCreHHbII OPraHu3M MOJYYAKOT NMPH

+ BHEJIPCHUH B TEHOTHUI 4y>KEPOIHBIX TCHOB
KJIOHUPOBAHHUH

THOpUAN3AITTH

HET MPaBWJIBHOTO OTBETa

Heo0xoaum cTposkaiilinii KOHTPOJIb roCy1apCTBEHHO-NIPABOBBIX CJIYK0, Y4eHbIX H
o01mecTBa npu padore ¢

+ pexomOunanTHBIME JIHK

COMAaTHYECKUMH THOpuiaMu

KJIOHUPOBAHHBIMU PACTEHUSAMU

HET NPaBUIBHOTO OTBETA

Tabmuma 3.6 — Kputepun orieHku chopMUpPOBAHHOCTH KOMIIETSHITHIA

Konu Kputepuu onenuBanus chopmMupoBaHHOCTH KOMITETEHITUI
HaVMEHOBaHUE (4acTv KOMIETEHIUN)
WHAUKATOPA Ha 6a30BOM YpOBHE Ha MOBBIILIEHHOM YPOBHE
JOCTHKEHUS COOTBETCTBYET OLICHKE COOTBETCTBYET COOTBETCTBYET OLICHKE
KOMIICTCHIIUHM (4aCTH | «yIOBJICTBOPHUTEIHHON OLICHKE «XOPOILIO» «OTJITAYHO»
KOMIIETCHIINH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTO Oasia MaKCHUMaJIbHOTO MaKCHMalbHOTO Oasia
Oaa
TIK-15 — Criocoben Bnaneer HaBBIKAMH Bnaneer HaBbIKaMu Bnaneer HaBBIKaMU
pa3pabaTbIBaTh pa3paboTKU TEXHOJIOTHH| Pa3paboTKu pa3paboTku
TEXHOJIOTHH MHUKPOKJIOHATBHOTO TEXHOJIOTHH TEXHOJIOTUHU
MUKPOKJIOHAIBHOTO | Pa3MHOKEHUS MUKPOKJIOHAIBHOTO MUKPOKJIOHAIBHOTO
Pa3MHOXKEHHUS pacTeHuii, HO Pa3MHOXEHHUS Pa3MHOXKEHHUS
pacTeHuH. WCIIBITHIBAET pacTeHui, HO pacTeHui.
3aTpyIHEHUSI. JIOITYCKaeT
HETOYHOCTH.

OueHoYHBbIE MATEPHAJBI U CPeACTBA /A NMPOBEePKU CHPOPMHUPOBAHHOCTH
KOMIIeTeHIM I
Monynbe 3. buobe3onacHocTh B 6notexHosorun. Kpuocoxpanenue reHodonaa
pacTEHUM.

Pedeparsl, noxkaansl, npesedtaunu (U/13) Ha cBo60aHYI0 Temy

Tabmuma 3.7 — Kputepun orieHku chopMUpPOBAaHHOCTH KOMIIETSHITHIA

Konun Kputepuu onenuBanus chopmMupoBaHHOCTH KOMITETEHITUI
HaVMEHOBaHUE (4acTv KOMIETEHIUN)

WHJMKaTOoOpa Ha 6a30BOM ypOBHE ‘ Ha IIOBBILIEHHOM YPOBHE




JIOCTHKEHUS
KOMITETCHIINH (4acTh
KOMITETCHITHH )

COOTBETCTBYET OIICHKE
«YJIOBJICTBOPUTEIHHOY
50-64% ot
MaKCHUMaJIbHOI0 Oajia

COOTBETCTBYET
OLIEHKE «XOPOIIIO»
65-85% ot
MaKCHMaJIbHOTO
baia

COOTBETCTBYET OICHKE
«OTIUYHO»
86-100% ot

MaKCHUMAaJILHOI'O OaJijia

OIIK-1 — Cnocoben
pemaTh TUTIOBBIC
3a1a4un
npodecCuOHAIbHON
IEeITENLHOCTH HA
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTEMATHYECKUX U
€CTECTBEHHBIX HAyK C
MpUMEHEHHUEM
nH(pOpMaITMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

Bnaneer marepuanom
10 TEME,
JIEMOHCTPHUPYET 3HAaHUE
pELLIEHHS TUITOBBIX
3amaq
npodeCCHOHATbHON
JIeSITEILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKNX 1
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH.

Bnaneer marepuaiom
10 TEME,
JIEMOHCTPUPYET
3HAHUE PEUICHUS
THUIOBBIX 3a7a4
npodecCHOHATbHON
JIeSITEILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKNX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

Bnaneer marepuaiom
10 TEME,
JEMOHCTPHUPYET 3HAHUE
pELIECHHS TUTTOBBIX
3ajaq
npo¢eCcCuOHATBHON
NIeSITENNLHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

2 OHEHUBAHUE IMCBMEHHBIX PABOT CTYJIEHTOB,
PETJIAMEHTUPYEMbIX YYEBHBIM IIJIAHOM
[TucbMeHHbIe pabOTHI O JUCHUILIMHE YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI.

3 OIPEJAEJIEHUE PE3YJIBTATA

MMPOMEXYTOUYHOM ATTECTAIIUH

<D0pMa HpOMC)KYTO‘IHOﬁ aTTeCTaluy 110 AUCHUIIIIMHE 3a4CT.
OIIK-1. Cnocooen pewiamos munogsle 3a0aiu npopheccuonHaibHol 0eameabHOCMU HaA OCHO8e
3HAHUII OCHOGHBIX 3AKOHO6 MAMEMAMUYECKUX U EeCHECMEEHHbIX HAYK C NPUMEHEHUeM
UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOIO02UIL.

3aoanus 3aKpelmozo muna:

1.
MOJTyYeHHs

CBOMCTBO TOTUNIOTEHTHOCTH PACTUTEIbLHOM KJIETKH JIeKUT B OCHOBE

OMOJIOrMYECKH AaKTUBHBIX BEIIECTB
+ pacTeHul-pereHepaHToOB
BEIECTB BTOPUYHOIO CUHTE3A

2.
OTHOCHTCH K:

+ OCHOBHBIM METOJIaM CEJIEKIIMH 1N Vitro

Kuaerounasg cejgeknusi

C HCIHOJb30BAHHEM

BCIIOMOTATEIBHBIM METOAAM CEJIEKLIUH 1N VItro
SIBJISIETCSA CAMOCTOATEIbHBIM METOIOM

3.
WHKeHepuu?

Kakue HanpasieHus

+ Moxy4yeHue TPaHCTEHHBIX PaCTEHUN
CHUHTE3 BTOPUYHBIX COEAMHEHUIN paCTEHHI
U3Yy4YCHHE a30THUKCALIUN
MOJTy4YeHHE KOPMOBBIX OEJIKOB

3aoanua omkpelmozo muna:

HCCJIeI0BAHUMI

OTHOCHATCH

KAJUIyCHOH TKaHU

K KJETOYHOM




1. IHosicHuTe, 4YTO 0003HAYaET MOHATHE BbhIPALIMBAHUE B YCJOBHAX «in
vitro»?
BripamuBanue KHUBBIX KJIETOK Ppa3IMYHBIX OPraHU3MOB (pacTeHMi, >KUBOTHBIX,
MHKpPOOPTaHU3MOB) B YCIIOBHSAX in Vitro mpeamosiaraeT KyJbTHBUPOBAHUE B KYJIbTYpalbHBIX
cocynax (mpoOupkax, kojabax, u.T.1) Ha UCKYCCTBEHHBIX MMUTATEIbHBIX cpeaax (B CTEKIIE).

2. JaiiTe onpeneneHue 6MOTEXHOJIOTHH PACTEHHIT
buorexHonorus — 3TO Hayka, pa3pabaTbIBarolllas OCHOBBI HOBBIX IPOU3BOJCTBEHHBIX
MPOIECCOB,  0a3UPYIOMIUXCSI  HA  WCIOJB30BAaHUM  OMOCHHTETHYECKOTO  MOTEHIMana
MHUKPOOPIaHU3MOB, PACTUTENbHBIX U JKUBOTHBIX KJIETOK, KyJbTUBUPYEMBIX Ha MCKYCCTBEHHBIX
IMUTATCIIBHBIX CpCaax.

3. Kakum MeT010M IPOBOASAT CTEPHIIN3ALMIO MUTATEIbHBIX cpea’?
[TuTarenbHbIe Cpeabl CTEPUIIM3YIOT IIIaBHBIM 00pa30M B aBTOKJIaBaX HACBIIIICHHBIM ITAPOM
o masienuem 0,05-0,2 MI1a.

4. IlepeuncanTh Kakue NMOMeLIEHHUSI JOJKHBI ObITH NMPeIyCMOTPEHbI B
0MOTEeXHOJIOTHYeCKOil 1adopaTopuu.

OO6bruHO TabopaTOpUsi OMOTEXHOJIOTHU COCTOUT M3 TaKMX MOMEIICHUA. ITO CTEPUIIHHBIN
6OKC, TAC BCAYTCA CTCPHUJIbHBIC pa6OTBI; KOMHATa IJid MPUTOTOBJICHUS IMUTATCIBHBIX CPCH,
XpaHCHUA XHWMHKATOB, o60py)1013aH1/1$[ U MIPOYHX BCIIOMOTI'ATCIIbHBIX MCHOqeﬁ; ABTOKJIaBHasd.
BriHeceHue aBTOKIIaBOB B OT/EIbHYI0 KOMHATY IPOJAMKTOBAaHO TpeOOBaHMSAMHU OE30MaCHOCTH,
MOCKOJIBKY MPOLECC CTePUIIM3ALUU UAET MOJ JaBJICHUEM U B Cly4yae HEHCIIPAaBHOCTH MpuOOpa
MOTYT CIy4UTBCS KEPTBBI U pa3pylieHus. CBeToBas WM KyJbTypajbHas 1Ji BbIpAlllUBAaHUS B
YCIIOBHSIX 1n Vitro.

5. Kakue yacTu pacTeHuil MOKHO HCII0JIb30BAaTh B Ka4eCTBE IKCIVIAHTOB?
B kadecTBe 3KCIJIAHTOB UCIOIB3YIOT MEPUCTEMBI, BEPXYLIKH MOOETOB, Ma3yIIHbIE TOYKU
Y HE3peJible TKAHU.

6. OCHOBONOJIO’KHUKAMH MeTOJAa KYJIbTYPbl TKaHeil M KJIETOK Yy BBICIIHMX

pacTeHuil CYUTAKOTCS.
OCHOBONOJIOXKHUKAMM METOAAa KYJbTypbl TKaHEW W KJIETOK Yy BBICHIMX PACTEHHUI
cuutarorca @. YVaiit u P. ['orpe.

7. Ha kakoM sIBJeHHM OCHOBBIBAeTCH MeTO[ AKTHBAUMH Pa3BUTHS
CyHIIeCTBYIOIIMX B PACTEHHH MepucTem?
Metoa OCHOBBIBAETCSl HA CHATUHU allUKAJIIBHOTO IOMUHUPOBAHUS B PACTEHUU.

IIK-15 — Cnocooen pazpadamuvigeams mexnoa02uu MUKPOKIOHAAbHO20 PAIMHOMCEHUS
pacmeHui.

3aoanus 3aKpelmozo muna:

1. IIpu ananTanum NpoOMPOYHBIX PACTEHHIA:

PaCTCHUA NEPCCAKUBAIOT B ITOYBY C JICTKHUM I'PaHYJIOMCTPHUICCKUM COCTABOM
KOPHH OTMBIBAIOT OT OCTAaTKOB MUTATEIHHOU CPEJIb

CO3Jal0T MOBLINICHHYTO BJIA)KHOCTL BO3JJyXa

pacTeHHsI HOIKapMIIMBAIOT MUHEPATbHBIMU COJISIMU

+ IIPOBOIAT BCE MEPEUUCICHHBIE MEPOIIPUATHUS

2. Mukpopa3sMHOKeHHE PACTEeHUI — 3TO MEeTO/:
CEMEHHOI0 Pa3MHOKECHUS
-+ BEreTaTUBHOIO Pa3MHOXKCHUSA



U CCMCHHOI'O U BCTCTATUBHOI'O PAa3MHOKCHUSA

3. [MoaumniouHbIEe PACTEHUS MOKHO MOJYYUTH IMyTeM
OTUIOZOTBOPEHHS In Vitro

KYJIbTUBUPOBAHUS CEMSTOYEK ¥ THOPUIHBIX 3apO IbIIICH
KYJIbTHBHUPOBAHUS TBLIBIIBI

+ CIIUSIHUA HSOJII/IpOBaHHBIX HpOTOHJIaCTOB

3aoanua omkpelmozo muna:

1. IlepeyncanTh NpeMMyIIeCTBA KJIETOYHOM CeJIeKIIMU PACTEHUId.
DKOHOMHS TOCEBHBIX IUIOMIAJCH, BO3MOXKHOCTH OBICTPO MOJIydyaTh HOBBIE (DOPMBI
pacTeHHii, OTCYTCTBUE CE30HHOCTH B padoTe.

2. Kakue HanpaB/ieHUS M CCJIeI0BAHUI OTHOCATCH K KJIETOYHOM MHKeHepuu?
K KJ1eTOuHOM ceneKuu OTHOCUTCS TIOJyUYEHUE TPAHCTEHHBIX PACTEHUH.

3. Kakum MeTogoM MOKHO MpeoaosieTb MOCTTAMHYI0 HeCOBMECTHMOCTh
pacTreHuii?

ITocramMHyr0 HECOBMECTUMOCTb MOKHO IIPEOJOJIETh METOIOM KYJIbTYPbl H30JIMPOBAHHBIX
3apOAbILIEH.

4. B kadecTBe CTEPWIM3YIOIIUX PACTBOPOB PACTUTEJbHBLIX 00bEKTOB B
OMOTEXHOJIOTMH MOKHO HCIO0JIb30BATH PACTBOPHI.
CyneliMbl, AUanuaa, NEPEKUCH BOIOPOAa, TUIIOXJIOPUTA HATPHSL.

5. CycneH3uOHHAs KyJbTypa — 3T0?

KynpTypa KileToK pacTeHuil, BbIpalliuBaeMasi B )KUJKON UTATEIbHON CPELE.

6. Kannaycnas kyibTypa — 3107

HeopranuzoBannas nposaudepupyromas TKaHb, cocTosmas u3

nenugdepeHIupOBaHHbBIX KIETOK.

7. Kakue BuHABI OHacHOCTH BO3MOXKHBI IHpu padore B Jadoparopuu
OnorexHos0run?

TpaBMupoBaHHE OCKOJKAMH CTEKISHHOM IIOCYIbl, XUMUYECKHH OXKOTI, TEPMHUYECKUI
0JKOT, IOPAXKEHHUE IIEKTPOTOKOM.

4 TIOPSIIOK IMMTPOBEJIEHUSA TIOBTOPHOM
MMPOMEXYTOUYHOM ATTECTAIIUA
dopma NpoOMeKyTOUHON aTTECTALMHU 10 JUCLUILIINHE 3a4ET
[IoBTOpHAss mpoMeXyTOo4Hass aTrTeCTalys IO JUCHUIUIMHE IIPOBOJUTCS C
MCIIOJIb30BaHUEM 3aJIaHUH JUIsI OLIEHKU CPOPMHUPOBAHHOCTH KOMIIETEHIIUH Ha 6a30BOM
YPOBHE IO BCEM MOAYJISIM, BXOSIIMM B CTPYKTYpPY AMCLMIUIMHBI 3a CEMECTp, IO
UTOTaM KOTOPOT'O CTYACHT UMEET aKaJEMUYECKYIO 33 I0JKEHHOCTD.

Bomnpocsl k 3auery
buortexnonorus kak Hayka U OTpaciib MPOU3BOJICTBA.
Kpatkas ucropus pa3BuTHs OMOTEXHOJIOTUH.
Hcnonb30BaHKe KICTOYHON ¥ TKAHEBOW OMOTEXHOJIOTHH B PACTCHUEBOJICTBE.
Mepni 6€3011acCHOCTH TIPH pabOTE ¢ aBTOKIABOM.
OcHoBHbIe TpeOOBaHUs K 1a00paTOPUU KYJIBTYPhI H30JUPOBAHHBIX KJIETOK U TKAHEH.
Mertoasl cTepunm3aui KCXOAHOTO paCTUTEILHOTO MaTepraa.
Mepsl 6e30nacHOCTH ITpU paboTe B TaMHHAP-OOKCE.
buorexHonorus B pemeHuu npo0aemMbl OMOIOTMYECKOT0 a30Ta.

i A e e



9. MeTtoapl cTEpUIN3aLUU UHCTPYMEHTOB.

10. IImTarenbHble cpeabl, 3HAYEHNE KOMIIOHEHTOB TUTATENIbHBIX CPEJL

11. Meroabl cTepunn3anuu 1a00paTOPHOM MOCYIBL.

12. Co3nanue acenTuUeCKNX YCIOBHM B JIAOOpATOPHH.

13.  Meroabl crepuiin3aliii PaCTUTENBHOIO MaTepHala.

14. Mertoanka NpuroTOBIECHUS MATOUYHBIX PACTBOPOB.

15. Meroauka NpUroTOBIICHUS IUTATEILHBIX CPE/.

16. buoTtexHoMOTHMsS B pEHICHUH NPOOJEMBbl YTHIM3AIUUA CEIIbCKOXO3SHCTBEHHBIX
OTXOZIOB.

17. buoTexXHOJIOTHS B MPOU3BOJICTBE OMOYA0OPECHHUM.

18. bBuorexHOI0rUs B IPOU3BOJCTBE CPEACTB 3AIUUTHI PACTEHUI.

19. TlpumeHeHne OMOKOHBEPCHH B CEIbCKOXO3SIMCTBEHHOM MPOU3BOJICTBE.

20. CyumHOCTb 1 33a41 KJIIETOYHOU CEIEeKIUU.

21.  CycneH3uOHHbIE KYJIbTYphl M  HMX HCIOJIb30BaHUE IS TOJY4YEHUS BEIECTB
BTOPUYHOTO CHHTE3A.

22. KyabTUBUPOBAHUE OTAEIBHBIX KIETOK.

23. Hcnonp30BaHUE METOJIOB OMOTEXHOJIOTMH B 03JOPOBJICHUH TIOCAI0YHOTO MaTepuaa

24. ]JIOCTOMHCTBA W HEJOCTATKHU KJIOHAJTBHOTO MUKPOPA3MHOKEHHUS PACTEHUH.

25. OCHOBHBIE TEXHOJIOIMYECKHE ITPOLIECCH] HA ITAIE «BBEICHUE B KYJIbTYPY».

26. OcCHOBHBIC TEXHOJIOTMYECKHE TIPOLECCHI HAa dTalme «COOCTBEHHO  MHUKPO-
Pa3sMHOXEHHEY.

27. BpIOOp M MOATOTOBKA DKCIJIAHTA JIJIs1 KYJIbTUBUPOBAHUS HA TUTATEIHHOU CpeJie.

28. OCHOBHBI€E 3Tanbl KJIOHAILHOTO MUKPOPA3MHOKEHHUSL.

29. CyurHocCTb ¥ 3a/1a4d T€HETUYECKON NHXKEHEPUH.

30. OcCHOBHBIE TEXHOJOIMYECKHE MPOLIECCHl HAa 3Talle «aJalTallud K HECTEPUIIbHBIM
YCIIOBHUSIM»

31.  OcoOeHHOCTM KYJbTUBHUPOBAHUS PACTUTEIBHBIX TKAaHEH Ha pa3HBIX ATamax
KJIOHAJIbHOTO MUKPOPa3MHOKEHUSI.

32. ®akTopsbl, BIUSIONINE HA CIOCOOHOCTh IKCIUIAHTOB K PEereHepaliu.

33. VYcioBus KyJbTUBUPOBAHUS PACTCHUN-PETCHEPAHTOB.

34. Meto aKTUBAIIUU PA3BUTHUS CYIIECTBYIOIINX B PACTEHUN MEPHUCTEM.

35. OcHOBHBIE TEXHOJIOTHYECKHE TTPOIIECCHI Ha 3TANE «yKOPEHEHHUE B IPOOUPKAX).

36. KamnycHble KyIbTYpBl, CIOCOOBI KyJIbTUBUPOBAHHSI KAJUTyCHBIX TKaHEH.

37. Meroa WMHAYKIMHM BO3HUKHOBEHHUS aJIBEHTUBHBIX IMOYEK HEMOCPEICTBEHHO Ha
IKCIUIAHTE.

38. T'eHernueckue 0COOCHHOCTH KaJUTyCHBIX KIIETOK.

39. Mopdorenes B KaJTyCHBIX TKaHSX

40. T'opMOHOHE3aBHCUMBIE PACTUTEIbHbBIC TKAHH.

41. 3nayeHue MeTOJa KyJIbTYpPbl M30JIMPOBAHHBIX MEPUCTEM B CHUCTEME MOIYUYEHUS
03I0POBJIEHHOTO MTOCA/I0YHOT0 MaTepHuania.

42. CymHOCTb U 3a/1a4M KJIETOYHON MHKEHEPHH.

43. Hcnonb3oBaHWE pPa3IUYHBIX THUIOB PEreHEpalid B CEIEKIUMU W KIOHAJIBHOM
MHUKPOPA3MHOKEHUU PACTECHUH.

44. ]JlocTOMHCTBA M HEAOCTATKU KICTOYHOM CEIICKIINH.

45. KpuokoHceBarusi.

Taoauna 4 — Kpurepun oueHky chopMUPOBAHHOCTH KOMITETEHIIHI
Kpurepun oriennBanus chopMHUPOBAHHOCTH

Ko n HanmeHnoBaHune nHAUKATOpa KOMIIETEHIMH (4acTH KOMIETEHIINH )
JTOCTHKEHHS] KOMIIETEHIIUN Ha 0a30BOM YpOBHE
(4acTH KOMITETEHLIUH ) COOTBETCTBYET OLICHKE «YIOBJIIETBOPUTEIHLHO»

50-64% oT MakCUMAJILHOTO Oasuia




OIIK-1

CrnocoOeH pemaTth TUIIOBBIE 33]]a41
npo(hecCHOHAILHOM IEATEIILHOCTH Ha
OCHOBE 3HaHWW OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK C
IpUMEHEHHEM HH(OPMaLlMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.

Bnaneer marepuanom 1o treme, 1EMOHCTPUPYET
3HAHNE peleHus THUIIOBBIX 3amaq
npodecCHOHATEHON NIeATENHPHOCTH Ha OCHOBE
3HAaHWH OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX H
€CTECTBCHHBIX HayK C MIPUMEHEHUEM
MH(POPMaITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA.

[K-15

Cnocob6eH pa3pabaTbiBaTh TEXHOJIOTHH
MUKPOKJIOHATBHOTO Pa3MHOKEHUS
pacTeHUH.

Brnaneer HaBeikamMu pa3pabOTKU TEXHOJIOTHH
MHUKPOKJIOHAJIBHOTO PAa3MHOXKEHHUSI PACTEHH,
HO HCIIBITBIBAET 3aTPyIHEHMUSL.
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