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PaGouast mporpamma pazpaborana B cooTBeTCTBUHU ¢ DenepanbHBIM TOCYAaPCTBEHH bIM
00pa3oBaTeIbHBIM CTAHAAPTOM BBICHIETO 00pa30BaHus — OaKalaBpuaT IO HAMPABICHUIO IMOATO-
toBku 35.03.04 ArpoHoMus, YTBEpXKJCHHBIH NpukazoM MuHoOpHayku Poccum or 26 wuros
2017 r Ne 699, ¢ u3MeHEHUSIMH, BHCCEHHBIMU TIPHMKa30M MUHHCTEPCTBA HAYKU M BBICIIETO 00-
pazoBanus Poccuiickoit @eneparuu ot 8§ deBpaist 2021 r. Ne 83 (3aperucrpupoBan Munucrep-
ctBoM roctuiiuu Poccuiickoit @enepanun 12 mapra 2021 r., perucrpanuonusiii Ne 62739).

PaGouas mporpamma yTBep)KAcHA Ha 3acedaHiH Kadeapbl CEICKIHH, CEMEHOBOICTBA U
ouorexuosoruu (mporokon Ne 11 ot 10.06.2025 r.)

3aBenyromuii kadenpoi, T0KTop C.-X. HayK I'onesaI'T.

PaGouass mTporpaMMa pEeKOMEH/IOBaHA K WCHOIB30BAHHIO B yICOHOM
IIpoIecce METOAMYECKOH KOMHCcHel (aKyapTeTa arpoOHOMUHU, ArpOXHMUU M
skojornu (mporokon Nell ot 16.06.2025 ).

Ilpeaceaaress METOMYECKOH KOMHCCHH ,%W"é’ Hecmesnora MLA.
: Ve

MOANHCH

PerieHseHT — BeJl. Hay4. COTPYIHUK NTabopaTopun mMapkep-oprHeHTHPOBAHHOMH CENEKIIUH
OI'bY «BHUUCC umenn A.Jl. MaznymoBay, 1oktop 6nosornueckux Hayk ®denynosa T.I1.



Crpannna 3 u3 68

1. Oﬁll.laﬂ XapaKTepUuCTUKAa TUCHUIIJIMHBI

1.1. Heap AUCHUIIUHBI

Heap AUCHMIIMHBI — CO3JaHUE TPEICTABICHUH Yy OOYYaIOIMXCS O COBPEMEHHOM
COCTOSIHMM Haubonee AMHAMHUYHO  pa3BUBAIOLIMXCS  HAMpPaBICHHUAX M MHCTPYMEHTax
CeNIbCKOXO03sICTBEHHON OMOTEXHOJIOTUU U O MEPCHEKTHBAX HCIOJIb30BAHMS JOCTHIKEHUH ITHX
HampaslieHUH, (opMUpOBaHUWE 3HAHUNW YMEHHH M HaBBIKOB IO HMCHOJb30BAHUIO MPHEMOB U
METOJIOB CeJIbCKOXO35IIICTBEHHONH OMOTEXHOJOTMH B CENEKIMH PacTeHUil, o0ydeHHe IpueMam
MPAKTUYECKOTO MCIHOJIb30BAaHUS €€ TOJIOKEHU, MOATOTOBKA K PEUICHUI0 MPOoQeCcCHOHATbHBIX
3a/1a4, CBSI3aHHBIX C CEJIEKIIMEN PACTEHUI U CEMEHOBOJICTBOM.

1.2. 3agauu IUMCHUILIHHDI

3agaun AUCHUILVIMHBI — QOpPMHUpOBaHHE 3HAHUMN, YMEHUN U HABBIKOB 110 CEIBCKOXO-
3SIMCTBEHHON OMOTEXHOJIOTHMHU, €€ HOBEWUILIUM JOCTH)KEHUSM M NPAKTUYECKOE HCIOJIb30BaHUE
JUIs TIOBBILIEHUS 3(P(PEKTUBHOCTH CEJIbCKOXO0341CTBEHHOT O IPOU3BOJICTBA, YCKOPEHUS CENIEKIU-
OHHOTO IIPOLIECCa U CO3/1aHMS PACTEHUM C HOBBIMU ITPA3HAKAMM.

1.3. MIpeameT AMCHUNINHBI

[IpenmeTroM H3ydeHHs] CEIbCKOXO3AMCTBEHHON OMOTEXHOJIOTMHM B PAaCTEHHEBOACTBE U
CEJIEKLIUU SIBJISIETCS YyBEIUYEHHE OWOJIOrMYecKOM MpOIYyKLUUU pPACTEHUEBOJACTBA, CO3/IaHUE
HOBBIX  a30T(QUKCUPYIOIIMX  PACTEHUH, O310POBJICHHE PpACTEHHH, MHKPOKJIOHAJILHOE
Pa3sMHOXKEHHUE I[EHHBIX T€HOTHUIIOB, CIUSHHE MPOTOIUIACTOB IS MOMYYEHHUs COMaTHYECKUX TU0-
PUAOB, IOJIy4EHHE TaIUIOUIOB, YIy4YIIEHUE CYLIECTBYIOIIMX BUJOB U COPTOB METOIOM KYJIIbTY -
pBI KJIETOK U TKaHEH, CO3/IaHue PACTCHUN YCTOWYMBBIX K HEOJIArOMpHUATHBIM (QakTopaM (3acyxe,
3aCOJICHUIO, BPEIUTENSAM, COJISIM TSKEIIbIX METAJJIOB).

1.4. MecTo nucuMIIMHBI B 00pa3oBaTe1bHOM IporpamMmme

JucuunnnHa «CenbCKOX03sIMCTBEHHAass OMOTEXHOJIOruu» (popMHUpyeTcsl B BapuaTUBHOU
4acTu Y4eOHBIX AUCIHIUIUH, (OPMUPYEMBIX yUaCTHUKaMH 00pa30BaTeIbHBIX yupexaeHuid. OHa
CIOcOOCTBYET OCBOCHHIO MNPOQECCHOHATIbHBIX 3HAHUI, YMEHHI 1 HaBBIKOB HEOOXOIMMBIX JJIS
OakajaBpoB, OOyYAIOIIMXCS MO HampaBjeHHIO MmoArotoBku 35.03.04 — ArpoHomus, npoduib
oAroToBKU «I'€HeTHKa U CEeNEeKIUs CeJIbCKOX03SIMCTBEHHBIX KYJIbTYp».

1.5. B3aumocBs3b ¢ IPYrMMHU JUCHUIIJIMHAMHA

Jnsg u3ydeHuss NAHHOW TUCHUIUIMHBI HEOOXOAMMBI CIEAYIOIINEe 3HAHUS, YMEHUS U
HaBBIKH, POpMUpyEMbIe MTPEAIISCTBYIOIMMH JUCIUTLUINHAMU:

1) boranuka 3HaHUS: MOP(OJIOTUIO BETECTATHBHBIX U T'€HEPATUBHBIX OPraHOB PaCTEHUM;
3aBUCUMOCTb ~ CTPOCHUSI U  JKU3HENEATEIbHOCTH PACTEHUW OT PpPa3dU4YHbIX  yCJIOBUH
MPOU3pACTaHMs; OCOOCHHOCTH PA3MHOXEHHUs I[BETKOBBIX pACTEHUH; OCOOEHHOCTH pocTa M
pa3BUTHSI PACTEHUN B OHTOIEHE3€; OCHOBHBIE OTIENbI, KJIACCHL, CEMENCTBA, POABI U BHJBI
JUKOPACTYIIMX W KYJIbTYPHBIX PACTEHUH; YMEHHUS: MPOBECTH MOP(OIOTHYECKOE OMUCAHHE
pacTeHuil Juisl ONpEeAEIeHUsI UX POJOB U BUJOB; HABBIKM: METOJIUKOMN OINPENEIECHUs PACTEHUN 10
OTIPECIUTEIN0; HABBIKAMHU TMPOCTEHIIMX HAOJIONEHUN 3a POCTOM, Pa3BUTHEM, IIBETCHUEM,
OMBUICHUEM U Pa3MHOKEHUEM PAaCTCHUH.
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2) OOmas reHeTHKa 3HAHUSA: OCHOBHbBIE 3aKOHBbI €CTECTBEHHOHAYYHBIX IUCLMIUIUH, B
YaCTHOCTH TEHETUKU M CeJNEeKIMM, M MaTeMaTHU4ecKuil ammapar B MpodeccHOoHAIbHOM
NeATeIbHOCTH; 3aKOHBI HACJIE0BAHUS, MOJIEKYJISPHBIE OCHOBBI HACIEICTBEHHOCTH, OCHOBHBIE
THIIBI U MEXaHW3Mbl M3MEHUYMBOCTH OPraHMW3MOB; YMEHHUS: HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAyYHBIX JUCHUUIUIMH M MaTeMaTU4YecKuil ammapar B mpodeccroHaIbHON
NesITeIbHOCTH, MPUMEHATh METOJbl TEOPETHUECKOIO0 M SKCIEPUMEHTAIBLHOIO HCCIIEA0BAHMS,
MIPOBO/IUTH 3JIEMEHTAaPHBIM THOPHUI0IOTHYECKUI aHAIN3, UCIOIb30BaTh 3HAHHSI OCHOB M€HETUKH
B IMpaKTUYeCKOH paboTe; HaBBIKM: METOJAMU TEOPETHUECKOr0 M IKCIEPUMEHTAJIbHOrO
UCCIICIOBAHNSA; METOJUKONH pabOThl CO CBETOBBIM MHKPOCKOIIOM, METOIMKOH aHaim3a
pe3yJIbTaTOB F€HETUYECKUX IKCIIEPUMEHTOB.

3) ®dusuonorus U OMOXMMHUS PACTEHUN 3HAHUA: MOP(OIOTMYECKHE NPU3HAKU C.-X.
KyJIbTyp, TOKa3aTelu KadecTBa JIUKOPACTYIIMX pPACTEHHM U /X TMPOAYKIHMH;, METOIUKY
mabopaTOpHOro aHajau3a OOpasloB IMOYB, PAaCTEHHH M MPOAYKIUMU PACTEHHEBOJCTBA; yMEHUS:
OLIEHUBATh (PU3HOJIOTUUECKOE COCTOSHUE C.-X. KYJbTYp, aJaNTallMOHHbI NOTEHIMal U
ompenensaTh (GakTopbl YIYUIIEHUs POCTa, Pa3BUTHUS U KadecTBA MPOAYKLUH; PUMEHATh METOJIbI
71a00paTOPHOrO aHajau3a OOpasloB IOYB, PaCTEHUH M MPOLYKIMH PACTCHHEBOACTBA; HAaBBIKMU:
OCHOBHBIMH (PU3HOJIOTMUYECKUMHU METOIaMHU OLIEHKH pa3BUTHUS U (OPMUPOBAHUS IPOAYKTUBHOCTU
C.-X. KYJIBTYp; CIIOCOOHOCTBIO K JJaDOpaTOpHOMY aHaIM3y 00pa3LoB MOYB, PACTEHUH U MPOLYKIIUU
PacTeHUEBO/ICTBA.

[lepeueHp mociaeayOIUX AUCHMILIMH, [IPAKTUK, JUI1 KOTOPHIX HEOOXOJUMBI 3HAHUS,
YMEHHMSI U HaBBIKH, (pOpMUpYyEMbIe JAHHON AUCHUIUIMHON: JUCLHUIIIIMHA SIBJISIETCS 3aBeplIaroIei
CTYHEHbIO OO0y4YeHMs] TIOCI€ OCBOGHHS OCHOBHBIX TEOPETHMUECKUX JUCHMUIUIMH U
lNocynapcrBennas urorosas arrecranus ([T1A);

2. Ilnanupyemble pe3yJbTaThl 00yUeHHs MO JUCHUILINHE

Komnerenuus MHaukaTop 10CTHKEHUsI KOMIIETEeHIUH
Kon Coaep:xanue Kon \ Conepxanue
OIIK-4 | CriocobeH  peanu30BBIBATH  CO- | OQOVUAIOMNKCH I0IKEH 3HATD:
BpPEMCHHBIE TEXHOJIOTHH M 000C- 3HaeT COBPEMEHHbIE TEXHOJIOTMHU B
HOBBIBAaTh X NPHUMECHCHHE B MPO- HpO(beCCI/IOHaJIbHOf/'I ACATCIBbHOCTH,
(becCHOHANBHON AESTENLHOCTH N 1 onk-4 | 3Ha€T TEXHOJOTMHU BO3JECIBIBAHUS

CENIbCKOXO3SIMCTBEHHBIX KYJBbTYp B
OTKPBITOM U 3aKPBITOM I'PYHTE

Ooyuaouumiicss 10J1KeH YMEThb:

YMeeT ucCnonb30BaTh 3HAHUS CO-
BPEMEHHBIX TEXHOJIOTUM BO3JENbI-
BaHUS CEJIbCKOX 0351 CTBEHHBIX
U 2 onx-4 | KyIbTYp B OTKPBITOM M 3aKpPhITOM
IPYHTE€ B NPAKTHUYECKOH JeATesb-
HOCTHU

O0vyyaIIMics I0/K€H HMeTh HABBIKM U (MJIM) onbIT
JeATEJIbHOCTH:

NMeer HaBBIKM U (WJIM) OMBIT JEs-
TEJILHOCTH TO TPUMEHEHHIO CO-
BPEMEHHBIX TEXHOJIOTUW BO3JEIbI-
NI 3 onk-4 | BaHUA CEJIbCKOX 035 CTBEHHBIX
KYJIBTYp B OTKPBITOM U 3aKpPBITOM
TrpyHTE
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Tun 3agau HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTH - HpOI/I3BOI[CTBeHHO'TGXHOJ’IOFI/I‘ICCKI/Iﬁ

JOTMI0 MHUKPOKJIOHAJIBHOIO pa3-
MHO>KEHHSI pAaCTEHUU W k-6

Crocoben pa3pabaThiBaTh TEXHO- | QOVYAIOMMIICH T0MKeH 3HATE

3HaeT METOJIbl MUKPOKJIOHAJIBHOIO
pa3MHOXKEHUSI pacTeHui, 00IacTbh
UX MPUMEHEHHUs, [Ipe-UMYIlecTBa U
HEJOCTAaTKU ITUX METOL0B

OO0yyaromuiics 102KeH YMeETh:

[1K-6
A2 k-6

YMeeT mnnaHUpOBaTh IOCIENOBA-
TEJIBHOCTh JEUCTBUA MHMKPOKJIO-
HAJIbHOT'O PAa3MHOXEHHS pPac-TEHUU
C UCIIOJIb30BAHUEM Pa3JIMYHBIX Me-
TO/10B

Oo0yyaromuiics J0J:KeH MMeTh HaBLIKH M (WIH) ONLIT

ACATCIBbHOCTH:

W13 k-6

Hmeer HaBBIK BbIpalllUBaHUs pac-
TEHUH B KyJbTYype in Vitro

3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ounas ¢popma o0yueHuUs

IToka3zarenn CeMg “rp Bceero
OO6mmas Tpyno€MKOCTb, 3.€./9 3/108 3/108
OO01ast KOHTaKTHas padoTa, U 42,75 4275
OO6miast camocTosiTenbHas padbora, 4 65,25 65,25
KontakTHast paboTa Mmpu MpPOBECHUN YUCOHBIX 3aHSATHIH, 42,00 42.00
B T.4. (4)
JIEKIINU 14 14,00
nabopaTopHBIE-BCETO 28 28,00
CaMOVCTOﬂTeJ'IbHa}I paboTa mpu MpoBEASHUN y4eOHBIX 3a- 47,50 47,50
HATHH, 4
KontakTHast paboTa Npu NPOBEIEHUU NPOMEXKYTOUHOU
0,75 0,75
aTTECTAIlMU 00 yJaroIIMXCs, B T.4. (4)
IPYIIIOBBIC KOHCYJIbTAIIUN 0,50 0,50
3K3aMEH 0,25 0,25
CamocrosiTeibHass paboTa Mpu MPOMEKYTOYHON aTTeCcTa- 17.75 17.75
11U, B T.4. (1)
MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopMa NPOMEKYTOUHON aTTECTALIHI JK3aMEH JK3aMEH

3.2.3aouHas ¢popMa 00ydyeHuUs1 (He MpeTyCMOTPEHA)
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4. Conep:xanue IMCHUAINIAHBI
4.1. Conep:xxanne TUCHUILIMHBI B pa3pe3e pa3ies0B U NOAPa3/ieioB

Paznen 1. Kiietounasi u TkaHeBasi 0MOTEXHOJIOTHSI B PACTEHHEBOACTBE U CeJIEKIHH.

Iloopaszoen 1. Kynemypa xiemok u mxaneti. COBpeMEHHOE TIOHATHE KJIETOUHON MHXKEHe-
puu. CylIHOCTh M 3aJa4¥ KJIETOYHOW MHXKEHEepUu. Poilb KyIbTypbl M30JMPOBAHHBIX KJIETOK,
TKaHell U OpraHoB pacTeHuil B OnorexHonoruu. OCHOBHBIE HAIIPABIICHUS MCCIEIOBAHUN COBpe-
MEHHOH KIIETOYHON MHKeHepuu. KanimycHas TKaHb KaKk OCHOBHOHW 0OBEKT mccienoBanuii. Crie-
uupuka kamrycHoi Tkanu. [lenuddepeHnupoBka kak o0s3aTeIbHOE YCIOBHE MEPEXoa CIel u-
aNM3UPOBAHHON KJIETKH K JIeNIEHUIO U 00pa30BaHUIO KaJTyCHOM TKaHU. [ OpMOHBI, HHAYLUPYIO-
e aenuddepeHupoBKy U mepexo KIeTkH K fenaenuro. L{lutomopdonornyeckue ocoOeHHOCTH
1 (a3l pOCTOBOTO IHKIA KAJTYCHBIX KJETOK. [{uTomornveckne m GpU3NOIOTHUECKUE H3MEH e-
HUs, IPOUCXOJSIINE B KIETKE Npu ee ne-nuddepeHnupoBke. I'eHeTnueckass HEOIHOPOJHOCTh
KaJUTyCHBIX KJICTOK, KyJIbTHBUPYEMbIX IN Vitro. MI3MeHEeHUs! CTPYKTYpPBI SJACPHOrO U IIUTOIIIA3-
MaTHYECKOro reHomMa. MepucreMbl — TKaHH, COXPaHSAIONIME CTa0MIbHOCTh reHoMa. [IpuduHbl 1
CIIEZICTBUSl TEHETHYECKON cTabuinpbHOCTH MepHucTeM. CIOHTaHHbBIE MYTallMH, COMaKJIOHAJIbHbBIE
BapHalllMH U UX MPAKTUYECKOE 3HAUCHUE B CENIEKIIUU.

CoBpeMeHHbIE CIOCOOb! KYJIbTUBUPOBAHUS KAJIyCHBIX TKaHEW: Ha TBEPIbIX arapuso-
BAHHBIX MUTATENBHBIX Cpelax M B cycrneH3uu. VCronb30BaHWE CYCHEH3HMOHHBIX KYJIBTYpP AJIS
IIOJyYEHUs] BEIIECTB BTOPUYHOIO CHHTE3a. POCTOBBIE M OMOCHHTETUYECKHE XapaKTEPUCTHKHU
KJICTOYHBIX TOMYJISIUN PACTEHUN MPH pa3MUYHBIX PeKUMaX KyJIbTUBHPOBAHUS UX B OMOPEaKTO-
pax u pepmeHTepax. 3aBHCUMOCTh ITHX MPOIECCOB OT COCTaBa MUTATENbHOM cpenbl. [IpakTHde-
CKO€ HCIIOJIb30BAaHUE BEIIECTB BTOPUYHOTO CHHTE3a B PA3NMYHBIX 00JAaCTAX dKOHOMHKHU. Mc-
M10JIb30BaHUE KYJIbTYpPbl KAJJTYCHBIX KJIETOK B KJIETOUHOM CEJIEKLIUH U T€HHOW NHKEHE PUH.

Iloopaszoen 1.2. Mopghozcenes 6 Kyrvmype u30aupoOB8aHHbIX KIeMOK, MKAHEU U OP2aAHO8
pacmenu. I'ucrorenes, sMOproreHe3, opranoreHes (KopHeBoii, crebeBoit, (raopanbHblii). Mo-
TeKyJsipHble OCHOBBI MU ddepenimpoBku u Mmopdoreneza. Muaykius MopdoreHesa ¢ moMoIbio
PETYIATOPOB POCTa pacTeHHH U pusmueckux GpakTopoB. MeTabonmnyecKue U3MEHEHHUS B CBS3H C
Mopdorene3oM. ['eHeTHUEeCKHe M SMUTEHETHYECKHE OCHOBBI MopdoreHnesza. KiueTouHslid muKi.
[ToHATHSI MUTOTHYECKOTO U KJIETOYHOro IUKIa. OCOOEHHOCTH MOKOSIIMXCS M CTapEIOIuX Kile-
Tok. CTapeHue KJIETOK B CBSI3M CO CTAPSHUEM KYJbTyp iN Vitro. KierouHblil 1K U KPUBBIE PO-
CTa KJIETOYHBIX KyJIbTyp. OCOOEHHOCTH KJIETOYHOTO IIUKJIA KAJUTyCHBIX KJIETOK.

KitoueBble TyHKTBI PETyJSLIMM MHTOTHYECKOr0 LHUKIA. MOJEKYJISIpHO-TEHETHYECKUE
MEXaHU3MBbl PEryJsiuu MUToTHYecKkoro nukina. Kackan dochopunupoBanuss mpu BXOXKICHHH
KJIETKA B MUTO3. CeMelCTBO IMKIMH3aBUCUMBIX TPOTEMHKUHA3. Y4acTHe OeKOB IIUTO CKEJIeTa B
MEXaHHW3MaxX KapuoKWHe3a M LUTOKHHe3a. OCOOEHHOCTH KapuOKWHE3a M IIUTOKHMHE3a pacTH-
TEJILHOW KJIETKH IN VItro u in vivo.

Hutockenet. CTPYKTypHbIE, MOTOPHBIE, PEryISTOPHbIE 1 KOHHEKTOPHBIE OENKH IUTOC-
keneta. OCHOBHOE CBOWCTBO LIMTOCKENETa — AMHAMMYECKas HECTaOUIbHOCTh. MeXxaHU3MBbI CcTa-
OMIIM3aIMU IIUTOCKENIETHBIX CTPYKTYp. LlUTOCKEeNneTHbIe yIbTPacTPyKTYpPhl PACTUTEIBHON KIIET-
ku. OyHkuuu nurockenera. OmpeneneHue NjaaHa JENEHUsS PACTUTENbHOM KIIETKH —MEXaHU3M
nutoauddepeHnranuy U MopdoreHesa pacteHuit in Vitro u in vivo. I{urockener Kak yiib-
TPACTPYKTYPHBIN Mapkep 1uTo auddepeniuanun 1 Mopdoreresa in Vitro.

Iloopaszoen 1.3. Kyabmypa uz0auposantvlx Kiemok u mKauetl 8 celekyuu pacmeHutl.

OmnonotBopenue iN Vitro (mpeomosieHne MporaMHoOl HECOBMECTUMOCTH) pacTteHuit. Kyib-
Typa M30JMPOBAHHBIX CEMSIIIOUYEK M 3apojblilieil (MpeogosieHne NOCTTaMHOM HECOBMECTUMOCTH).
[Tomyuenue rammougHeIx pacteHuid. KymbTHBHpOBaHME M30JMPOBAHHBIX MBUILHUKOB, MMBUIBIBI
Mukpocnop. CrnocoObl MOTyUYEHUs FAalION10B U JUTAIJIOWTHBIX JIMHUN y STUMEHS, pyca, MIIEHULbI
U APYTHUX CEIbCKOXO35MCTBEHHBIX PACTCHUN. AHAPOreHe3, IapTeHOreHe3, THHOT €HE3.

Hcnonb3oBaHNe reHETUYECKOM BapraOeIbHOCTH KJIETOK B KyJIbType in Vitro-" ms mosy-
YeHHsI COMAKJIOHAJIbHBIX BapUaHTOB. | eHeTHuYecKue M OJMUTEeHEeTHYEeCKHEe H3MEHEHHUS XO3sIi-
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CTBEHHO Ba)XHBIX NPU3HAKOB COMAKJIOHAJIbHBIX BApHAHTOB CEJIbCKOXO3SICTBEHHBIX PACTEHUH.
[IpoBepka CTaOMIBHOCTH COXpPAHEHUS NPU3HAKOB Yy OTCEIEKTHUPOBAHHBIX KIETOUYHBIX JHMHHMH.
ITonmyueHne MHIYLIMPOBAHHBIX MYTAHTOB Ha KJIETOYHOM YpPOBHE.

CoBpeMEHHBIE TOCTUKEHHUS U MEPCIEKTUBBI KIETOUHON CENEKLUU B CO3JAHUU NPHHIIU-
[IMAJbHO HOBBIX I'€HOTHUIIOB CEJIbCKOXO3SIICTBEHHBIX KYJbTYp, 00JaJar0IUX BBHICOKON NMPOAYK-
TUBHOCTHI0. COBpEMEHHBIE METO/IbI KJIETOUHOM CEeJIEKIIMU B MOJy4yeHUH (HOpM pacTeHUM, yCTOMN-
YUBBIX K a0MOTHUeCKUM (pakTopaMm (3aCOJIEHMIO, MOHM)KEHHBIM TEeMIIepaTypaM, TSHKENbIM M e-
Tajjiam, TepounmIaM U Jp.) U K OMoTu4eckuM ¢pakropaM. TOKCHHBI, KyJIbTYpalbHbII (QUIBTpPAT,
NaToreH-ceJleKTUpytoue (GpakTopbl. Pa3BUTHE KIETOUHON CENEKIUU B CEJICKIIMOHHBIX LIEHTpaxX
Poccun u 3a pybexxom. HoBble MHpPOBBIE JOCTHKCHHS B UCCIEIOBAHUSAX IO KJICTOYHOW CENeK-
uu. M3o1MpoBaHHbIe NPOTOIUIACTHI PACTEHUH, UX MOJyYEHHE U KyJbTuBHpoBaHue. COBpeMEH-
HBIE€ CTIOCOOBI CIHMSHUS U30JMPOBAHHBIX MPOTOMIACTOB. METOAbl CKPUHUHTA COMAaTUYECKUX T H-
OpunoB. I'eHeTMueckne M3MEHEHMs KIETOK B IMPOIECCEe COMATHUYECKOH THMOpHIM3alUU U UX
IIPaKTUYECKOE 3HAYECHHUE B CEJIEKLMU. DJIIMMUHALMA U Cerperauus saep, XpoMoCcoM, LUTOIIa3-
MaTHYeCKUX reHoMoB. L{uOpunnsanus kak crnocod nmepeHoca LUTOMIA3MAaTHUECKUX reHoB. [le-
pEHOC reHeTHUYecKol nH(pOpMalLlUi B PACTUTENIbHbBIE KJIETKU ITyTEM BBEJ €HUs B U301 POBAaHHBIN
IIPOTOIJIACT OaKTEPU, KJIETOYHBIX OpPraHesll, XpoMocoM, uyxepoaHoit JJHK.

Kpuocoxpanenue pacTuTesbHOro reHo)oHJa U ero npou3BogHbIX. HOBbIE TeXHOIOrHH
KPHOCOXPAHECHHUS.

Pasnesnn 2. ®UTOropMOHAIbHAS PeryJsiiusi M CaMOPeryJsiuus NPOAYKIHOHHOIO
MpoIecca y pacTeHuil.

Iloopaszoen 2.1. 'opmonanvhwill yposeHo.

[lonsitue o dQuroropmonax u ¢Quroperyasitopax. CoOBpeMEHHOE IPEICTaBIEHUE O
KOMITIOHEHTaX TOPMOHAJILHOM CHUCTEMBbl pacTeHUH. MOJeKysIpHbIE MEXaHU3MbI JEHCTBUS
¢uTorpmoHoB. BropruHble mocpegHUKN TOPMOHOB. DUTOrOPMOHBI KaK PEryiIsITOPbl SKCIPECCHH
TeHOMa, IPOHMIIAEMOCTH KJIETOUHBIX MeMOpaH, (hepMeHTAaTUBHON akTUBHOCTH. CoBpeMeHHas
kiaccu ukanus, CTpykrypa u GyHKIuu GuroropmonoB. CrnennuGuaHOCTh ACHCTBUS OTACIBHBIX
¢utoropmonoB. B3aumoneiictBue (UTOrOPMOHOB B  II€JIOM pacTeHUMH U MOHATHE
¢uToropmonanpHoro craryca. IlpuMeHnenue GUTOPEryasSTOpOB B OHMOTEXHOJOTMH B ILEJSIX
UHAYKIMH KaJly-coOOpa30BaHMs, KOPHEOOpa3oBaHUs, IMOpUoOreHesa, KiyOHeoOpa3oBaHMs U
IIpY  KJIOHAJbHOM MMKPOPa3MHOXKEHUM pacTeHud. IlomydeHune TpaHCTEHHBIX pacTEHUH C
U3MEHEHHBIM  TOPMOHANbHBIM  craTycoM. CoBpeMeHHas  ponb  (QUTOpErysiuud B
pacTeHHeBOACTBe. Perymanus mnpopacTaHHMs CEeMsiH, BEreTaTUBHOTO pocTa, (ropaibHOro
MopdoreHesa, OIUIOLOTBOPEHUS, CO3PEBAHUSA M IIOKOS, TIOBBIIIEHHE YCTOWYMBOCTH K
crpeccoBbIM (pakTopaM. IIpuMeHeHre peryIaTopoB pocTa U pasBUTHUS PACTEHUN B TEXHOJIOTHMSIX
BO3/ICJIBIBAHUSI 3E€PHOBBIX, KOPMOBBIX, TEXHMUYECKHUX, OBOUIHBIX, IJIOJOBBIX KYJIbTYp U
BUHOrpajaa. Ilpumenenue QUTOpEryasiTopoB B cUCTEME 3alMThl PaCTEHUN U IpPU XpaHEHHUH
CEJIbCKOXO3SIMCTBEHHON mnpoAykiuu. CoBpeMeHHble Mephbl MO OOECIEUEHHI0 OE3011aCHOCTH
IpUMEHEHUS (PUTOpEryysTOpoOB.

Iloopaszoen 2.2. Buonoeuueckuil, OpeanusmeHHblil U KIeMOUHbIU YPOBGHUL.

buorexHonoruyeckue MeTOJbl MOBBIIIEHUS IPOAYKTUBHOCTH (DOTOCMHTETUYECKOIO
anmapata C3 u Cs-pacTeHuidl. DJHIOT€HHBIE U SK30T€HHbIE CUCTEMBI U (aKTOPBI PEryIIsIN pOCTa
U pa3BUTUSl PacCTEHUH B OHTOreHe3ze. XapakTep (HU3MOJIOTMYECKUX pPEaKUUil pacTeHuil Inpu
BO3JICUCTBUM (DAKTOPOB pa3iauuHoil mpupoibl. OCHOBHbIE OMOTEXHOJOrHYecKHe (aKTOphl U
IIPUEMBI TIOBBIIIEHUS MPOJYKTUBHOCTU PACTeHUH U cTaOuIbHOCTH ypoxkas. HoBbie MeToJbl
CEJIEKLIMU: T€HHAsl MH)KEHEPHsI U KJIETOYHAsl CeJIEKIMs. bruoiornueckuii KOHTPOJb 3a IOCEBAMM.
[ToBbImIeHNE YCTOMUNBOCTH PACTEHUH K CTPECCOBBIM (PAKTOPAaM CPEAbl U BPEIHBIM OpTraHU3MaM.

4.2. PacnpesiesieHe KOHTAKTHON M CAaMOCTOATEILHOI padoThI NPH MOATOTOBKE K 3aHAT H-
SIM 110 MoJpa3aeaam
4.2.1. Ounas ¢popma oOydeHus
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KonrtakTHas
Paznensl, mospasaesnsl JUCIUTLIAHBI pabota CP
nexun | JI3
Paznen 1. KiteTouHasi 1 TkaHeBasi 0MOTEXHOJIOTHSI B PACTEHUEBOACTBE 10 26 | 71.25
U CeJIEKINH.
Iloopaszoen 1.1. Kynemypa xiemok u mkaHeil. 4 6 25
Iloopaszoen 1.2. Mopghocenes 6 Kynibmype u301UpOBAHHBIX KIEeMOK, MKA- 2 10 30
Hell U 0P2aH08 pacmeHull.
Iloopaszoen 1. 3. Kynemypa u301upo8anubix Kiemox u mKauell 8 ceiek- 4 10 | 3625
yuu pacmenutl. '
Pazoen 2. Dumozopmonanvnan pezynayus u camopeyiayus npooyKyu- 4 4 20
OHHO20 npoyeccay pacmenuii
Iloopaszoen 2.1. [ opmonanbHblll ypOBEHD. 10
TIloopaszoen 2.2. Buonozuueckuil, 0peanu3MeHHbIl U KIemOUHblll YPOBHU. 10
Bcero 14 30 | 455

4.2.2. 3aounasi popma o0yueHusi (He mpeaycMOTpPeHA)

4.3. IlepeyeHb TeM U YU4eOHO-METOAHYIECKOTO OD0ecTedeH s IJIsl CAMOCTOSITeJIbHOT padoThI

o0y4yarommxcst
Tema ca-

Ne i/ MOCTOH: VuebHo-MeTOIUUEeCKOe 00€ecIIeueHre Obném,
TEJILHOM 4acoB
paboThI

1. 'eneruka (mox penakiuei A. A. XKyuenko). — M.— KomocC.,2004. 480 c.
2. CenbCKOXO35AHUCTBEHHAs] OMOTEXHOJIOTUS : YYCOHHWK MJIsi CTYJICHTOB BY30B,
00yJarIIUXCs 1O C.-X., €CTECTBEHHOHAYY. W T/, CICIHATLHOCTSIM U Markucrep-
Kymerypa | ckum mporpammam / B. C. IlleBenyxa [u mp.] ; mox pen. B. C. Lleenyxu .— 13n.
1 KJIETOK 2-e, mepepad. u gon. — M. : Beicmr. mk., 2003.- 468 c. 12
n tkaned. | 3. IllemkynoB, Cepreii HuxomaeBnmd. I'eHeTHMUeckas WHXCHEpHUSA: YdeOHOE
MocoOue JUIS CTYACHTOB BY30B, 00yJaromuxcs 1o HanpasieHuio "buonorus" / C.
H. llenkynoB .— 3-e u3x., ucnp. u pomn. — HoBocubupck : Cud. yHHUB. H31-BO,
2008 .— 514 c.
Mopdoren | 1. I'eneruxa (mox pepakuuen A. A. XKydenko). — M.— KonocC.,2004. 480 c.
e3 2. CenbCKOXO3SIMCTBEHHAs OMOTEXHOJIOTHUS : YY€OHHK IJIs1 CTYIEHTOB BY30B,
B KyJbType | 0Oy4aromuxcs 1o C.-X., €CTECTBEHHOHAYY. W IeJl. CIIEHHAIBHOCTSIM M Marucrep-
uzonupoBa | ckuM nporpammam / B. C. Illeenyxa [u ap.] ; mox pen. B. C. llleBenyxu .— U3p. 15
2 HHBIX 2-e, mepepad. u gon. — M. : Beicur. mik., 2003.- 468 c.
KJIETOK, 3. Illenkynos, Cepreit HukomaeBuy. ['eHeTHueckas HIKEHEPHs: yaeOHOE
TKaHeH rmocobue IS CTYIEHTOB BY30B, 00yJaroIIuxcs Mo Hamnpasienuto "buomorus" / C.
u opranoB | H. lllenkynoB .— 3-e u3n., ucnp. u gorn. — HoBocubupck : Cub. yHUB. U31-BO,
pacrenuii. | 2008 .— 514 c.
1. T'eneruka (mox pemakiueii A. A. XKydaenko). — M.— KonocC.,2004. 480 c.
Kynbrypa | 2. CenbCKOXO3SICTBCHHAS OMOTEXHOJOTHS : YYCOHHK JUIS CTYACHTOB BY3OB,
HM30JIUPOBA | OOYYAOUTUXCS MO C.-X., CCTECTBCHHOHAYY. U MEJ. CICIHATBHOCTIM U MarucTep-
HHBIX ckuM miporpammam / B. C. lllesenyxa [u ap.] ; mox pen. B. C. Illerenyxu .— W3n.
3 KJIETOK | | 2-¢, mepepad. u mor. — M. : Beici. mik., 2003.- 468 c. 8,5
tkaneit B | 3. lllenkynos, Cepreii Hukonacsuu. ['eHeTHYeCKass HHXKEHEPHS: yaeOHOE
CEJICKIIUH mocoOue s CTYIEHTOB BY30B, 00yUaroIuxcs o Hamnpasienuto "buomorus" / C.
pacTeHuit H. IllenkynoB .— 3-¢ u3n., ucnp. u gorn. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.
Topmoman 1. 'eneruka (nozi penakmueit A. A. XKydernko). — M.— KomocC.,2004. 480 c.
4 HLL 2. CenbCKOXO3SIMCTBEHHAsT OWOTEXHOJIOTHS : YYEOHHK I CTYJACHTOB BY30B, 5
ypOBEHb 00yJaromuXxcs Mo C.-X., €CTECTBEHHOHAYY. M I/, CIIEIHaTIbHOCTIM U MarucTep-

ckuM nporpammam / B. C. IlleBemyxa [u ap.] ; mox pen. B. C. llleBenyxu .— U3n.



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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2-e, mepepad. u gon. — M. : Beicur. mik., 2003.- 468 c.

3. Illenkynos, Cepreit Hukomaesuy. ['eHeTHYECKas HHKXEHEPUS: yIeOHOE
rmocobue IS CTYIEHTOB BY30B, 00yJaromuxcs Mo Hamnpasinennto "buomorus" / C.
H. IlenxynoB .— 3-e u3f., ucnp. u gorn. — HoBocubupck : Cub. yHUB. U31-BO,
2008 .— 514 c.

1. T'eneruka (mox pemakiueii A. A. XKyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO35AHUCTBEHHAs] OMOTEXHOJIOTUS : YYCOHHWK MJIsi CTYJICHTOB BY30B,

buonoruue

. 00yJaroIUXCs 1O C.-X., €CTECTBEHHOHAYY. W T/, CICIHATBLHOCTSIM U Markucrep-
CKHiA,
opransme | CKHM Iporpamman / B. C. llesenyxa [u ap.] ; mox pen. B. C. Illepenyxu .— U3,

5 pra 2-¢, mepepad. u pom. — M. : Beicr. k., 2003.- 468 c. 5
HHBIH .
CIICTOUHEL 3. Henkynos, Cepreii Hukomaesuu. ['eHeTHueckas MHXEHEpUs: yueOHOE
H VDOBHH oCcoOMe TSI CTYEHTOB BY30B, 00ydaromuxcs mo Hamnpasinenuio "buomorus" / C.
yp H. UlenkyHoB .— 3-e u3a., ucnp. u non. — HoBocubupck : Cubd. yHHUB. U3]1-BO,
2008 .— 514 c.
Bcero 45,5

Opranuzanus CaMOCTOATENbHOM paboThl 1O JUCHUIUIMHE OCYIIECTBISETCS B
COOTBETCTBHM C METOJIWYECKUMHU yKa3aHUSMH, pa3padOTaHHBIMU Ha OCHOBE MPOrpaMMBbI Kypca
OCHOBBI OMOTEXHOJIOTUU s Ooliee palMOHAIBLHOIO IUIAHWPOBAHMSI W HCIOJIB30BAHUS
paboyero BpeMeH! 00yJaromuMHUCS.

1. buotexHonorust pacTeHuil [ DNEKTPOHHBIA pecypc| : METOAMYECKHE YKa3aHUs M0 U3Y-
YEHUIO JUCHUIUIMHBI s oOydaroumxcs nmo HampasieHuio 35.03.04 "Arponomus" mpoduib
Cenexuus ¥ reHETUKA CeIbCKOXO035MCTBEHHBIX KyIbTYp / BopoHexckuil rocynapcTBeHHbIN ar-
papHbIii yHEBepcuTeT ; [cocT. T. I'. Bamenko] .— DaexTpoH. TekctoBbie AaH. (1 daiin : 563 Ko)
— Boponex : BopoHexckuii rocynapcTBeHHbIN arpapHblii yaHuBepcuteT, 2019 .— 3arnaBue ¢
TUTYJILHOTO 3KpaHa .— PexxuM joctymna: jyisi aBTOPU30BAHHBIX TOJIb30BaTENe .— TEeKCTOBBIM
¢aitn .— Adobe Acrobat Reader 4.0 .— <URL.:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHonorust pacTeHuil [DIEKTPOHHBIN pecypc| : METOAMYECKHE yKa3aHHs MO opra-
HU3ALUU CaMOCTOSITENIbHOW paboThl oOyuaromuxcsi mo HampasieHuto 35.03.04 "Arponomus"
npopuns Cenekuus U TeHETHKAa CEeNbCKOXO3SIMCTBEHHBIX KYJIBTYP .— OJIEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHekckuii rocy1apCTBEHHBIN arpapHblii YHUBEPCH-
teT, 2019 .— 3arnaBue ¢ TUTYJIBHOTO KpaHa .— Pexum fnoctyna: i aBTOPU30BAHHBIX M1OJIb-
3oBateneir  .—  TekcrtoBeli  daiin .—  Adobe  Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. @oH/I OLIEHOYHBIX CPEACTB JISA MPOBeIeHUs] IPOMEKYTOYHOM aTTeCTAlUH
U TeKyLIero KOHTP 0Jisi

5.1. Oransl (pOpMHUPOBAHUA KOMIIETCHIHH

HNuaukarop
MMoapa3snen
Komnerennus JMOCTHIKEHUS
JAMCHHITHHBI
KOMIIETEH MU
3 | WAL onks
OIIK- 4 — CnocobeH peann3oBBIBaTh
COBPEMEHHBIE TEXHOJIOTHU U 00OCHOBEI- y N2 onik-4
BAaTh UX MPHUMEHEHHE B MPO(PECCUOHATD-
Ioopazoen 1.1. KynbTypa kineTok u Tkaneif, | HOU ACATEILHOCTH H | U3 onk4
N1 k.
IIK-6 CniocoGeH paspabaTbiBaTh TEXHO- 3 [K-6
JIOTHIO MUKDPOKIIOHAJILHOTO pas3-
MHOKEHHS PACTEHHI
P V| W2 e



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/elib/metod/m152255.pdf
http://catalog.vsau.ru/elib/metod/m152456.pdf

Crpannna 10 u3 68

H | W13 ke
OIIK- 4 — CmocobeH peamTn30BBIBATh 3 YT ons
COBPEMEHHBIE TEXHOJIOTUH U OOOCHOBBI-
Iloopasoen 1.2 Mopghoeenes 6 Kynoniype BaTh UX IPHMEHEHHE B MPO(eccHoHab- | ¥ W2 orikc4
U30TUPOBAHHBIX KNIEMOK, MKAHEU U OP2AHO8 | HOW NeATeNbHOCTH
pacmeHuil. H N3 onk-4
ITK-6 Criocob6eH pa3pabaThIBaTh TEXHO- 3 WL e
JIOTHIO MHUKPOKJIOHAILHOTO Pa3- v W2 e
MHOXXEHUSI PACTCHUH H VI3 e
OIIK- 4 — CnocobeH peanu3oBbIBaTh | 3 W1 ormica
COBPEMEHHBIE TEXHOJIOTUU U 00OCHOBBI-
Y | U2 onk-4
BaTh MX MPUMEHEHHE B MPOQECCHOHANb-
THoopasoen 1.3. Ify}lbmypa US0TUPOSAHHDLX HOW JEATeIbHOCTH H W3 onk-4
KIeMmOoK U mKaHel 6 cenekyuu pacmeHul.
3 | Bl ks
[IK-6 Cniocoben pa3pabarbiBaTh TEXHO-
JIOTHIO MHUKPOKJIOHAJILHOTO pa3- v W2 nks
MHOEHHUSI paCTEHUI
H | M3 ke
OIIK- 4 — CmocobeH peamu30BBIBATH 3 W1 o4
COBPEMEHHBIE TEXHOJIOTUU B 0OOCHOBBI- v U2 orikcs
BaTh MX NMPUMEHEHHE B NMPOPECCHOHATb-
HOH eITeIbHOCTH H W3 onk-4
Iloopasoen 2.1.. ' opmonanvHbill yposeHs. 3 WL s
[IK-6 Criocoben pazpabarsiBaTh TEXHO-
JIOTHI0 MUKPOKJIOHAJILHOTO pa3- vy N2 s
MHOKEHHSI PACTCHUH
H | W13 ke
OIIK- 4 — CmocobeH pealu30BBIBATh 3 U1 omca
COBPEMEHHBIE TEXHOJIOTUU U 00OCHOBBI- v >
. BaTh UX MPUMEHEHHE B MPOhecCHOHATh- W2 o
Iloopasden 2.2. Buonozuueckuti, o H I3
. . HOH €ATEIbHOCTU J13 omk-4
Op2aHU3MeHHbIl U KIeMOUHbLL YPOSHU.
P i IK-6 CriocoGeH pa3pabaTbIBaTh TEXHO- 3 W1 nxe
JIOTMI0 MUKPOKJIOHAJILHOTO pa3- v W2 nxs
MHOKEHHSI paCTeHUN H W3 k-6

5.2. llIkajnbl M1 KPUTEPHH OLCHUBAHUSA TOCTHKEHHUS KOMIIETEHIM

5.2.1. HIkaabl olleHUBAHUS TOCTHKEHHUS KOMIIETEHINIi

By orierkn Or11eHKH
o HEY/IOBJICT- | yIIOBJIETBO-
AxkaneMpuyeckast OleHKa 110 4-X OaJUIbHOM IIKaJie XOpOIIO | OTIIMYHO
BOPUTEIILHO | PUTEIBHO

5.2.2. KpuTepum onleHMBAHUS T0CTHKEHUSI KOMIIETEeH U

Kpurepuu onieHku Ha sK3amMeHe

Onenka, ypoBeHb
JIOCTHKEHHUS
KOMIICTEHIN I

Onucanue KpUTepUeB
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OTINYHO, BBICOKUH

CTYHCHT ITOKa3aJl ITOJIHBIC U FJ'Iy6OKI/I€ 3HaHUA MPOrpaMMHOI0 Marcpraia, J1o-
T'MYHO U apryMCHTUPOBAHO OTBETHJI HAa BCE€ BOIIPOCHI SK3aMCHAIlMOHHOI'O ou-
JICTA, a4 TAKXKC Ha AOIMOJIHUTCIIBHBIC BOIIPOCHI, CIIOCOOEH CaMOCTOSTENILHO pe-
IaTh CJIO0XKHBIC 3aa1a4n JUCIIHUITIMHBI

CryneHT TBepaO 3HAET MPOrPAaMMHBIM MaTepHall, TPAMOTHO €ro M3JIaracT, He

Xoporio, JIOMTyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOUHO MOJHO OTBETHII

MIPOJIBHHYTHII Ha BOIPOCHI YK3aMEHALIMOHHOTO OMIJIeTa U JIOTIOHUTEIBHBIE BOTIPOCHI, CIIOCO-
OCH CaMOCTOSTEIFHO PelaTh CTaHAAPTHBIE 33/1a9U JUCIIUIIIIHHBI
CryneHT mokasajl 3HaHUE TOJBKO OCHOB MPOTPaMMHOI0 Marepuana, YCBOWI
€ro TMOBEPXHOCTHO, HO HE JIOMyCKall TPyObIX OMMMOOK WJIM HETOYHOCTEH, Tpe-

Y 10BIETBOPUTENBHO,

ODOrOBAI OyeT HaBOIAIIMX BOMPOCOB IS IPABHJIBHOI'O OTBETA, HE OTBETMJI Ha JIOMOJIHU-

P TeJbHBIE BOMPOCH, CIHOCOOEH peliarh CTaHAApTHBIE 3aJaudl AWCLHUIIIMHBL C

TIOMOIIBIO MPENOaBaTEIs

Heynosnersopu-

Lo CryneHT He 3HaeT OCHOB IPOrpaMMHOrO MaTepHaja, IONyCKaeT TIpyObie

b

KOMIICTCHIHA HE
OCBOCHa

omOKA B OTBETE, HE CIOCOOEH pellaTh CTaHAAapPTHBIC 3aJa4¥l JUCIIUTUINHBI
Jla’Ke C MOMOILbIO MPEroaaBaTest

Kpurepuu oneHku tecToB

OLieHKa, YPOBEHb TOCTHXKECHUS
KOMIIETEHITU

Onucanne KpUTepUEB

OTINYHO, BBICOKUH

ConeprkaHue npaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopo10, NPOABUHYTHIH ConeprkaHue MpaBUIIBHBIX OTBETOB B TecTe He MeHee 75%

Y IOBIETBOPHUTETBHO, o
o ConeprkaHue paBUIJIBHBIX OTBETOB B TecTe HE MeHee 50%

MIOPOT OBBIN

HeynosnerBopurensHo,

KOMIICTCHIIMA HE OCBOCHA

CopepxaHue IpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu onieHKH yCTHOro onpoca

OneHka, ypoBeHb

JOCTHKEHUS
KOMITCTCHITH

Onucanue KpuTepueB

3a4TeHO0, BEICOKUI

CTyneHT IEMOHCTPHPYET yBEPEHHOE 3HAaHNE MaTepralla, YeTKO BhIpaXkaeT
CBOIO TOYY 3pEHHsSI 10 paccMaTpUBAaEMOMY BOIPOCY, IPHBOIS COOTBET-
CTBYIOILIME TIPUMEPHI

3auTeHo, MPOIBUHYTHIHI

CTyneHT AEMOHCTPUPYET YBEPEHHOE 3HAHME MaTepuana, HO JOIMYCKaeT
OTZIeTIbHBIE MTOTPENIHOCTH B OTBETE

3auTeHo, MOPOTOBHIif

CTyaeHT IeMOHCTPHPYET CYIIeCTBEHHbIE TPOOebl B 3HAHHUIX MaTepraa,
JIOIYCKaeT OIMOKU B OTBETaX

He 3aureno, komnerenuus | CTyIeHT JAEMOHCTpUpPYET HE3HaHHE MarepHaja, OMyCKaeT TpyoOble

HC OCBOCHa

OIIIMOKH B OTBETAX

Kpurepuu oneHku pemieHus 3aaad

OneHka, ypoBeHb

JIOCTHIKEHHS
KOMITIETEHITUH

Onucanue KpUTEPHUEB

3a4TeHo, BHICOKUI

CTyIeHT yBepeHHO 3HaeT METOAMKY U ajrOpUTM pEUIeHHs 3a/1a4yH, HE J10-
MyCKaeT OIMOOK MPH €€ BHIOJIHEHUH.
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3auTeHo, MPOIBUHYTHIHI

CTyneHT B LI€JIOM 3HAE€T METOAMKY M JTOPUTM pEILIeHHs 3a7aqu, He J0-
MTyCKaeT rpyObIX OMIMOOK IIPH €€ BHITOTHEHNH.

3auTeHo, MOPOTrOBHIi

CTyZeHT B LIeTIOM 3HAeT METOIUKY U aJITOPUTM DPEIIeHHs 33a]a49H, JTOIMyC-
KaeT OIMMOOK TPH €€ BHIMOJIHCHUM, HO CIIOCOOCH HMCIIPaBUTh UX IPH I10-
MOIIIM TTPETOIaBATEINS.

He 3a4TCHO, KOMIICTCHIIM A
HC OCBOCHAa

CTyIeHT He 3HaeT METOJIUKY M aJTOpPUTM pPELIEHHs 3a1add, JOMYCKaeT
rpyOble OMMOKM TIpH €€ BBIIOIHEHWH, He CIOCOOEH MCIPaBUTh WX TIPH
MIOMOILM [TPENoJaBaTelsl.

Kputepun ornenku pedeparon

Onenka, ypoBeHb
JTOCTHIKCHHS
KOMIIETEHITU I

Onucanue KpUTEPHUEB

3a4TeHO, BHICOKHI

CtpykTypa, coaepkanue u odopmiieHre pedepara MOTHOCTHIO COOTBET-
CTBYIOT IIPEABSABISICMbIM TPeOOBaHHUSM, 00OOCHOBAHA aKTyaJIbHOCTh TEMBI,
JaHbl YeTKUEe (OPMYJIMPOBKH, HCIIOJIb30BAHbI AKTyaJbHbIC HCTOYHUKH
WH(pOPMAIUK, OTCYTCTBYIOT OopdorpapuuecKie, CUHTAKCUYCCKUE U CTH-
JINCTUYECKHE OIIHOKH

3auTeHo, MPOIBUHYTHIHI

Crpykrypa, conepkanue u opopmieHrne pedepara MOITHOCTHIO COOTBET-
CTBYIOT MIPEABSABISIEMBIM TPEOOBAaHMSIM, 000CHOBAHA AKTYyaJbHOCTH TEMBI,
JlaHbl 4YeTKue (OPMYIMPOBKH, HCIIOIb30BaHbI aKTyaJbHbIe HCTOYHUKH
nHpOPMaIUH, UMEIOTCS OTZIeNIbHBIE OpdorpadHuecKie, CHHTAKCUIECKHE
U CTHJIICTHYECKHE OIMOKI

3ayTeHo, MOPOroBbIi

Crpykrypa, comepkanne u opopmieHHEe pedepara B IEJIOM COOTBET-
CTBYIOT NIPEABSBISIEMbIM TPeOOBaHMSIM, 000CHOBaHA aKTYaJbHOCTh TEMBI,
JIaHBl YeTKHe (HOPMYIHMPOBKH, HCIIONB30BAHBI KAaK aKTyalbHBIE, TaK U
ycTapeBIllie HICTOYHUKH HH(OpMannm, MMEIOTCs OTAeNbHbIe opdorpadu-
YECKHEe, CHHTAKCUYECKHE U CTHIIMCTUYECKUE OINOKN

He 3auteH0, KOMIETEHIUS
HE OCBOCHA

Crtpykrypa, comepkaHue u opopmieHue pedepara HE COOTBETCTBYIOT
peIbsIBISIEMBIM TPEOOBAHMSM, aKTYalbHOCTh TEMbI HE OOOCHOBaHA, OT-
CYTCTBYIOT YETKHE (DOPMYJIMPOBKH, HCIIONB30BAaHbI IPEUMYINECTBEHHO
yCTapeBIlie UCTOYHHKHA HH()OPMAIMU, IMEIOTCS B OOJBIIOM KOJIHMYECTBE
opdorpaduueckue, CHHTAKCUUECKIE U CTUIIMCTHIECKUE OITHOKH

5.3. MaTepuaibl 1Jisl OIIeHKH T0CTHKeHUsI KOMIIeTeH N i

5.3.1. OueHo4HbIe MaTepHAJIBI IPOMEKYTOYHOM aTTeCTALMU

5.3.1.1. Bonpocsl K 3K3aMeHy

Komme-
Ne Coaepxanue — NAK
W1 ork-4
OIIK-4 N2 onk-4
1 I'maBHBIE HalTpaBIEHUS UCNOJIB30BAHUA KYJIbTYpPbl H30JIUPO- N3 ornk-4
BAaHHBIX KJIETOK U TKaHEl pacTeHHi B OMOTEXHOJIOTHH. N1 k-6
I1K-6 N2 k-6
WJI3 s
OcHoBHBIE 3Tanbl MOpQoreHesa B KyJIbType KaJTyCHBIX Kile- MAL oms
2 OIIK-4 N2 onk-a
TOK.
W3 ork-4
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I1K-6

W1 k-6

U2 nk-e

W3 ke

KynbpTypa KJI€TOUHBIX CyCIIEH3Hl.

OIIK-4

A1 ork-4

N2 ornk-a

N3 ork-4

I1K-6

N1 nke

A2 ke

W3 ke

KynbpTypa 0TMHOYHBIX KJIETOK.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

I1K-6

UL k-6

N2 k-6

W3 ke

Mopdorenes B KaTyCHBIX TKaHSX.

OIIK-4

NI ork-4

N2 ork-4

W3 onk-4

I1K-6

NI k-6

N2 k-6

W3 ke

BcnomorarensHOe UCIONIB30BaHUE METOIOB N VItro B cenek-
LMY pacTeHUH (TTpeo1oIeHre TPOraMHOI 1 MOCTIaMHOM
HECOBMECTUMOCTH).

OIIK-4

N1 ork-a

N2 ork-4

N/13 ork-4

I1K-6

VT s

U2 nke

N3 nk-e

KnonansHOE€ MUKpPOpPa3MHOXKEHHE OTJANEHHBIX THOPHIOB.

OIIK-4

W1 onk-4

U2 ork-4

W3 ork-4

I1K-6

NI ke

W12 nk-6

N3 k-6

[Monyuenwue ramnouaoB in Vitro U KCIOIb30BaHUE X B CEIICK-
. Vcronb30BaHue AUTAIUIONIOB B CEJICKIINH CEJIb CKOX 035 -
CTBEHHBIX KYJIBTYP.

OIIK-4

W1 onk-4

W2 onk-4

W3 ork-4

I1K-6

WA k-6

W2 k-6

W3 ke

AH,[[pOFeHHI)IC W 'MHOI'CHHBIC Ir'aIlJIOMABbI.

OIIK-4

N1 ork-a

W2 onk-4

W3 ork-4

I1K-6

A1 ke

V12 rics

U3 nke

10

Kpuocoxpanenue pacrenuii.

OIIK-4

N1 onk-4

U2 orx-4

W3 ork-4

I1K-6

WAT k-6
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M2 k-6

W3 ke

11

ComaxJsioHabHast U3MEHYUBOCTD (BapHaOeIbHOCTS).

OIIK-4

A1 ork-4

W2 onk-4

W3 onk-4

I1K-6

VT s

V12 ruce

W3 ke

12

ComaTtudeckasi THOpHIU3aIus.

OIIK-4

W1 onk-4

U2 ork-4

W3 ork-4

I1K-6

N1 ke

W12 1k-6

W13 1k-6

13

OCHOBHBIE 3Talbl COMaTUYECKOr0 3MOpHOreHe3a.

OIIK-4

N1 onk-a

N2 ork-4

W3 onk-4

I1K-6

W1 ke

M2 k-6

W13 1k-6

14

Brinenenue nporomiactoB.Oco0€HHOCTH KyJIbTUBUPOBAHUS
HpOTOHJIaCTOB.HpI/IéMBI U METOAbI CIIMAHUA U30JIMPOBAHHBIX
IIPOTOIJIACTOB.

OIIK-4

W1 onk-4

N2 ork-4

W3 ork-4

I1K-6

M1 nxe

U2 nke

W3 ke

15

Mexannusm OCYHICCTBJICHUS PCryJIilIuU CUHTEC3a (1)I/IT01"OpMO-
HOB.

OIIK-4

N1 onk-4

N2 or-4

W3 ork-4

I1K-6

N1 ke

U2 ke

W13 k-6

16

Perynsmus ontorenesa. [1okoi u criocoObl €ro npeoaoaeHUs .

OIIK-4

A1 ork-4

W2 onk-4

W3 ork-4

I1K-6

M1 nxe

W2 nxe

W3 k-6

17

DUTOPETYISATOPHI B CUCTEME 3alIUTHI pACTEHUH.

OIIK-4

A1 or-4

A2 ork-4

W3 ork-4

[1K-6

A1 ke

W2 nxe

N3 nk-e

18

[IpumeHenue perynsaTopoB pocTa M pa3BUTHUE PACTEHUH B TEX-
HOJIOTMM BO3/1€JIBIBAHUSI CEJIbCKOXO03AMCTBEHHBIX KYJIbTYP.

OIIK-4

N1 onk-4

N2 onk-4

W3 ork-4

I1K-6

N1 nxe

U2 e
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W13 k-6
UL onk-4
OIIK-4 W2 onx-4
19 Dxonoruyeckasi 0e30MacHOCTb IPUMEHEHUS PErYJIITOPOB PO- N3 omnx-4
cra. WA1 k-6
[IK-6 N2 k-6
W13 1k-6
N1 onk-4
OIIK-4 W2 onk-4
20 | 'enernueckast 6€30MACHOCTH TPUMEHEHUS PETYIISITOPOB POCTA. M]3 omes
N1 ke
I1K-6 N2 k-6
W13 k-6
5.3.1.2. 3agauyu K IK3aMeHy
Ne Conep:xkanue Komme- NJAK
TEeHIUA
buorexHonorus kak Hayka ¥ MPOU3BOJCTBO OCHOBaHa Ha HcC-
MOJIb30BAHUU OIPEJEICHHBIX areHTOB M MPOLIECCOB MJIsi BO3-
JIEUCTBUSL HAXXKUBY» MIPUPOLY C LEIbI0 NOJYYEHHUSI LEHHBIX N 1omnx-4
IIPOAYKTOB, B TOM YHUCJIE U JIEKAPCTBEHHBIX CPEACTB N2 ork-4
B wactu anammza ponm OMOTEXHOJOTMH IS COBPEMEHHOU W3 onk-4
bapmanuu: OIIK-4
1 * CPaBHUTE, YTO OTIMYAET COBPEMEHHYIO OMOTEXHOIOTHIO B €€
HMCTOPUYECKOM Pa3BUTHH; IPUBEAUTE CXEMY OMOTEXHOIOTUY e- U1 k-s
CKOT'0 IMMPOU3BO/JICTBA; I1K-6 N2 k-6
* pacdpyiTe, YTO MOHUMAIOT MO TEPMUHAMH «areHTHD) U N3 ke

«IIpoIeCcChl» B OMOTEXHOJIOTUHY;

* IPEICTaBbTE HA KOHKPETHBIX MIPUMEPAX BO3MOKHOCTH BO3-
JEUCTBUS HA )KUBYIO IIPUPOAY JJIS MOJTYyYEHUS JIEKAPCTBEHHBIX
CPEACTB.
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OnpenenuTs MOCIEAOBATEIbHOCTh 3TANlOB M TpeboBa-
HUS 10 TpOLeype MoTydyeHus: O€3BUPYCHBIX pacTEeHUIl 3emiis-
HUKH C MCIIOJIb30BAHUEM KYJIbTYpbl MEPHUCTEMAaTUYECKUX TKa-
HEH.

1. OnpenenuTh NpPaBUWIBHO pa3Mep HKCIIAHTOB , MPO-
CTEpUJIN30BATh UX.

2.00paboTaTh 3KCIIAHTHI PACTBOPOM ......... (1r/7) nns
WHIYKIWHU CISIINX MOYeK.

3. IloMecTUTh 3KCIUIAHTHI HA TOBEPXHOCTh CTEPUIIBHOTO
BIQKHOTO CYOCTPATA (ivevvvveenninnnnn. ). Tlomyumts moberu
pasMEpoM ............ CM.

4B . YCIIOBUSIX JIaMHHap-OoKkca MpH yBe-
JUYEHUH .... - ..... Pa3 IOJ JYNOH MPOU3BECTU H3OJALUIO
................. BEPXYIIEYHBIX-................ MEPUCTEM Pa3MEpPOM
........... MKM.

5. IlomecTuTh SKCIJIAHTHI Ha arapu3OBaHHYIO MHUTa-
TEJIBHYIO CPEIY «eevvennenn..

5. 11 KyJIbTUBUPOBAHMSI SKCIUIAHTOB ONPEEIUTh Mpa-

BUJIBHO CJIEAYIOIIHAE TTOKA3aTENH: N1 omk-4
- TeMIIepaTyphl, N2 onk-4
- OCBEIIEHHOCTH, W13 onk-4
- MPOAOJKUTENLHOCTH JHS, OIIK-4
- MPOJIOJDKUTEIIEHOCTH KYJbTUBUPOBAHUS
[T CYTOK). N 1x-6
6. [lepeHectu cocyabl C IKCIUIAHTAMUHA ............. cy- [1K-6 N2 ke
TOK B KaMepy € OCBELIEHHOCTBIO ....... mokc. K koHiy 3Toro W13 k-6
nepuoia MoOeru JOCTUTHYT PazMepa ............... CM.
7. IlepeHecTn B CTEPUIBHBIX YCIOBHUSIX CHOPMHUPOBAB-
muecs: moderu Ha cpeny MC ¢ noOaBieHHEM ...... % KOHIICH-
Tpanuy (UTOTOPMOHA ............. IS MHAYKIUU (HopMHpOBa-

HUA IMa3yIIHBIX M0OEroB U OpUAaTOYHBIX KOpHeﬁ.
8. Bcro nporenypy noBTOpsATh, MOKa MOOETH HE JOCTHUT-

HYT pa3Mepa ....... CM.

9. IlazymHble MOOErM MEPEHECTH Ha arapu30BaHHYIO
cpeny MC c nobGapyiieHueM ..... mr/r BAIl wu........... r/n caxa-
PO3BI B COCY/IbI, 0OOBEMOM ........ MII.

10. [TapameTpbl KyJIbTUBUPOBAHHUS:

- TEeMIIepaTypa,

- OCBCIIICHHOCTb,

- IPOJIOJKUTEIILHOCTD JIHS,

- MPOJIOJDKUTEIILHOCTh KYJbTUBUPOBAHUS
(v CYTOK)
11. B utore uepes ...... MecsIa B Kaxa0i Koja0e pa3oBbeTCs

veeee = ... IIT. MUKPOKITYOHEH, KOTOPBIC MOTYT CIIY)KHTb U C-
TOYHHUKAMH HOBBIX UCXOAHBIX 6e3BI/Ip}ICHI)IX BerYHIe‘IHI)IX I10-
Oeros.
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Hayxoemkoe 1 BbIcOK0d () eKTHBHOE O OTEXHOIOTHYECKOE
IIPOU3BOJICTBO, SIBJISISICH MAJIO3HEPr03aTPaTHBIM, Ja€T BO3MOXK-
HOCTh 3HAYUTEIBHO YMEHBIIATh KOJIMYECTBO OTXO/A0B, IPU
9TOM CaMHX IPUPOIHBIX PECYPCOB PACXOAYETCS HE3HAUUTEN b-
HOe KoJim4yecTBO. Tak, moTpedieHHe pecypcoB (3HEPTUH) CO-

crapisieT Beero 0,6-1% ot Bceld MpOMBIIIIICHHOCTH, TOTpedie- gﬁéom"l
uue Boasl — 0,01%, BEIOpOC BpeIHBIX BEMIECTB B aTMOochepy AN OIIK-4
TaK)ke HeBeNMMK. Bmecte ¢ TeM orpoMHOe 3HaUeHHE OMOTEXHO- OTTK-4 OfIK-4
JIOTHSI UMEET B TIOJICPKAaHUH SKOJIOTMYECKOr0 PABHOBECHS B

3 | mpupoze, HECMOTpS Ha arpECCUBHYIO MOJIMTHKY YEJIOBEKA B €€ ne
OTHOIIICHUY B IIEJIOM. YUHUTHIBAs IIPUBEICHHYIO HHPOPMAIIHIO, K-6 " 112“-6
MPOaHAM3UPYHTE U CIIOIb30BAHNE OMOTEXHOIOTHH B PEIICHUU AN :ntg

9KOJIOTUYECKUX 33]1a4 B YACTH:
* COBEPILEHCTBOBAHUS CaMOr0 OMOTEXHOJIOIMUECKOr0 IIPOU3-
BOJICTBA;

* OYUCTKH Ia3000pa3HbIX, )KUIAKUX U TBEPIbIX OTXO/I0B;

* MICMOJIb30BAaHUS «aKTHBHOT'O MJIa» M «IITAMMOB-
JIECTPYKTOPOBY.
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OnpenenuTs MOCIEAOBATEIbHOCTh 3TANlOB M TpeboBa-
HUS 0 TpOLelype MoIydeHuss 6€3BUPYCHBIX pacTEeHU ...... c
HCIOJIb30BaHUEM KYJIbTYpbl MEPUCTEMATUYECKUX TKaHeH.

1. OnpenenuTs NpaBWIBHO pa3Mep IKCILUIAHTOB , MPO-
CTEPUIIN30BAThH UX.

2.00paboTaTh H3KCIUIAHTBI PACTBOPOM  ......... (G )
JUI UHAYKLIHHN CISIIKX MOYEK.

3. IloMecTUTh 3KCIUIAHTHI HA TOBEPXHOCTh CTEPUIIBHOTO
BIAXHOTO cyOcTpaTa (..o.evvvvvennnnn... ). Tlomyuntp moberu
pasMepoM ............ CM.

4.B . YCIIOBUSIX JIaMHUHap-OOKkca IpH yBe-
JUYEHUH .... - ..... Pa3 IOJ JYNOH IMPOM3BECTU HU3OJILMIO
................. BEPXYLIEYHBIX-................ MEPUCTEM Pa3MEPOM
........... MKM.

5. IlomecTuTh SKCIJIAaHTBI Ha arapu30OBaHHYIO IUTA-
TEABHYIO CPEAY -.vvenvennn..

5. 11 KyJIbTUBUPOBAHMS IKCIUIAHTOB OIPENEIUTD Mpa-
BUJIbHO CJIEYIOLIME [TOKA3aTEIN:

NI 1omnk-
- TEMITEpaTyPhI, Alorc-4
W2 onk-4
- OCBEILIEHHOCTH,
W3 ork-4
- IPOJOJDKUTENHLHOCTH JIHA, OITK-4
- IPOAOJIKUTEILHOCTH KYJIbTUBHPOBAHUS
.............. CYTOK).
( YTOK) VT s
6. [lepeHectu cocyabl C IKCIUIAHTAMUHA ............. cy- K-6 2
TOK B KaMepy C OCBEIICHHOCTBIO ....... mokc. K koHny storo 3 Hi-6
nepuoia MoOeru JOCTUTHYT PazMepa ............... CM. Hik-o
7. IlepeHecTn B CTEPUIBHBIX YCIOBHSX CHOPMHUPOBAB-
mmecs: moderu Ha cpeny MC ¢ go0aBIeHHEM ...... % KOHIIEH-
Tpanu (QUTOTOPMOHA ............. ISl MHAYKOUU (HopMHpOBa-

HUS TIA3YIIHBIX TOOETOB M MTPUIATOYHBIX KOPHEH.
8. Bcro mporeaypy moBTOpATh, MOKa MOOETH HE JOCTHUT-

HYT pa3Mepa ....... CM.

9. Ila3zymHble 1MoOErM MEpPEeHECTH Ha arapu30BAHHYIO
cpeny MC c nobGapiieHuem ..... mr/r BAIl wu........... r/n caxa-
PO3BI B COCY/IBI, OOBEMOM ........ MUL.

10. [TapameTpbl KyJIbTUBUPOBAHHUS:

- TemIeparypa,

- OCBEILIEHHOCTb,

- IPOIOJKUTEIILHOCTD JIHS,

- MPOJIOJDKUTEIFHOCTh KYJbTUBUPOBAHUS
(v CYTOK)

11. B utore uepes ...... Mecsa B Kaxaou Koybe paso-
BBETCH ..... - ..... HT. ....... , KOTOpBIE MOT'YT CITy)KUTh UCTOY-

HUKAaMH HOBBIX UCXOJHBIX O€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.
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Kak u3BecTHO, mpu HCHOJIB30BAHUU KJIETOUHON HHXKEHEpUU N 1onk-4
IIpYU CO3JaHUHU HOBBIX NPOAYLEHTOB LIUPOKO IIPUMEHSIOT Me- N2 ork-4
TOJUKY MPOTO-TIJIACTUPOBAHUS (IOIYYEHHUS IPOTOIIACTOB) KaK N3 ork-4
MpOI[eCC KOHCTPYKUUU THOPUAHBIX CTPYKTYyp. B muane peme- | OIIK-4
HUS 33Ja4M [OJIYYE€HUsI HOBBIX MPOAYLIEHTOB KAK MCTOYHHKOB
HOBBIX JIC mpemnoxute: ¢ cXxeMy MOIy4YEHUs! MPOTOIIACTOB U U1 k-s
TUOPHIHBIX CTPYKTYP; ® YCIOBUSI COXPaHEHHS ITPOTOIIACTOB; ® [1K-6 N2 ke
KOHEUYHBIEC LEJIM, JOCTUIaeMble C IIOMOILUBK IPOAYKTOB TI'H- N3 nk-e
OpUAHOIN PUPOIBL.
brotexHomorus Kak Hayka ¥ MpOU3BOJICTBO OCHOBaHa Ha U C-
NI0JIb30BAHUU OIPEIEICHHBIX ar€HTOB U IIPOLECCOB ISl BO3-
JNEUCTBUS HAXKUBY» IIPUPOLY € LENbIO MOTYYEHHSI LIEHHBIX VT ormes
NPO/lyKTOB, B TOM YHCIIE U [IeKAPCTBEHHbIX CPEACTB V2 ones
B yactu ananu3a posin OMOTEXHOJIOTUHU AJ1 COBPEMEHHOM
(hapmaruu: OIIK-4 UA3 omcs
* CpPaBHUTE, YTO OTIMYAET COBPEMEHHYIO OMOTEXHOJIOTHIO B €€ i
UCTOPHYECKOM Pa3BUTHUU; IPUBEAUTE CXeMY OMOTEXHOIOTHY e- VT s
CKOI'0 POU3BOJCTBA; K-6 V2 s
* pacim¢pyiTe, 4TO MOHUMAIOT 110/l TEPMUHAMHU «areHThD) U I3
«IpoLecch» B OMOTEXHOJIOTHH; TK-6
* [IpE/ICTaBbTE HA KOHKPETHBIX TPUMEpax BO3MOKHOCTH BO3-
JEICTBUS HA )KUBYIO MIPUPOAY JJIsl TOJIYUYESHHS JIeKapCTBEHHBIX
CpEICTB.
IIpoBecT KOJNXMLIMHUPOBAHUE TaIllJIOUJHBIX PErEHEPAHTOB
.............. JUJIs1 BOCCTAHOBJICHUS IUTIJIONTHOTO Habopa XpoMmo-
COM M NOJIy4EHHMsI IUTAILUIONI0B, HCIIOJb3Ys CIEAYIOIIHE 3TAIbI
paboTHI:
1. ITpobupku C pacTeHUAMH, Pa3BUBLIMMUCS W3 U30JMPOBAH- Il
HBIX 3apozsbiiielt 10 ¢assl ... - .... JUCTEB3A ....... JHEN 10 KOJI- " 21200””'(:4
XMIIMHUPOBAHUS IOMECTUTh B KAMEPY C HOYHOW TeMIepaTypoi
e oC W13 o
OIIK-4

2. PactoBop .....% konxunuuHa #u ....% JAMCO HamuBaioT B
npoOUpKU U MOMELIAIOT UX B MUKpoaHa’pocTaT (Moxens MU - e
752). BeikauaTh BO3yX A0 JABJICHUA ...... MM PT. CT. B TEUEHUE K-6 " I[ZHK'G

. MUHYT. BOCCTaHOBUTBH NaBjeHHE MEIJICHHBIM BBEAECHUEM 3 k-6
Bo3nyxa [Iponenypa nosropsercs ......... pasa. Hi-
3. PacTeHus BbICaIUTh B COCYZbl C IOYBOM U BBIPAILMBAThH IIPU
JTHEBHOM Temmeparype ...... °C ¥ HOYHOM .......... °C.
4. Yepes .... AHel MpOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM .....ennnn... (2 mr/m), ....... (V371 vA1) b S (3
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HpOBCCTI/I KOJIXUIIMHUPOBAHUEC TallJIOUMAHBIX PETrCHCPAHTOB
.............. JJIs1 BOCCTAaHOBJICHHUA THUITJIOMIHOI'O Ha6opa XpOMO-
COM M INOJTYYCHUSA AUTAIITIONA0B, UCITOJIB3Yys CICAYIOIHNEC 3TAaIlbl

paboTHhI:
1. ITpobupku ¢ pacTeHUsSMHU, PA3BUBIIUMUCS U3 H30JMPOBAH- VIl
HBIX 3apOJBIIIEH 10 a3kl ... - .... IACTEB3A ....... IHEH 10 KOJI- " Hzoonéi
XUIIUHUPOBAHUS TOMECTUTh B KAMEpPy C HOUHOU TeMIIepaTypoil VI3 omea
o= oCL
OIIK-4
2. PacroBop .....% xomxunuHa u ....% [AMCO HamuBawT B
8 | mpoOupKK M MOMENIAT WX B MUKpoaHaspocTtaT (Momens MU - ne
752). BeikauaTh BO3JIyX J0 JABJICHUS ...... MM PT. CT. B TE€UEHUE K-6 " 212”'('6
. MUHYT. BOCCTaHOBUTH NaBiieHHE MEUICHHBIM BBEIIEHUEM T3 -6
Bo3ayxa [Ipouenypa nosropsiercs ......... pasa. -6
3. Pactenus BpICaUTh B COCYJbI C MOYBOW M BBIPALIUBATH MPU
JTHEBHOM Temmeparype ...... °C ¥ HOYHOM .......... °C.
4. Yepes .... nHEH MPOBECTH HEKOPHEBYIO MOJAKOPMKY PacTBO-
POM ....uennnn.n. (2 mr/m), ....... OS5mr/mywm .ooooiiiiiiii. (3
MT/J)
5.3.1.3. Bonpochl K 3a4eTy ¢ OlleHKO# (He MpeaycMOTPEHbI)
5.3.1.4. Bonipocsl K 3a4eTy (He mpe1ycMOTPeHbI)
5.3.1.5. Ilepevyennb TeM KypcOBBIX IPOEKTOB (pPadoT) (He MpeaycCMOTPEHbI)
5.3.1.6. Bonpochl K 3alIUTe KypPcOBOT0 NMpoeKkTa (padoThl) (He Mpe1ycMOTPEHbI)
5.3.2. OneHo4YHbIe MAaTEPHAJIBI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecTOB
Ne Coaep:xanune Kowre- NAK
TEHIIHSI
1 | IlpokapuoTsI — W1 omk-4
1) mpocrelinme OMHOKJIETOYHBIC OpraHU3MbI N2 onk-4
2) mpocTel e HEKJIETOUYHbIE OPraHUu3MbI (OaKTEPHUH, CHHE— N3 onk-4
3eJIEHbIE BOJIOPOCIIN ), TEHETUYECKU MaTeprajl KOTOPBIX pac- OIIK-4
MOJIOKEH B HEOKPY>KEHHOM SIIEPHON MeMOpaHOi HyKJICOHIe
3) mpocTeiinme MHOTOKJIETOYHbIC OpraHu3MbI (OaKTepuH, N1 ke
CHUHE—3€JICHBIC BOJIOPOCIIH ) I1K-6 N2 ke
4) mpocTelIme OIHOKJIETOUYHbIE OPraHu3Mbl (OaKTEepUH, CHHE— N3 ke
3eJIeHbIe BOJIOPOCIIHN), TEHETHYECKUN MaTepra KOTOPhIX pac-
TIOJIOKEH B HEOKPY>KEHHOM SIIEPHON MeMOpaHOi HyKJICOHIe
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Yro Takoe azoTpukcanusa’?:

1) mepeBox atmocheproro azora (N2) B pacTBOpUMYIO, OHOJIO- W onk-4
FMYECKU yCBOsIEMYIO (POPMY C TOMOLIbIO a30TPUKCUPY FOIIUX Y2 on-4
OpraHU3MOB. W3 on-4
2) nepeBog arMmocdepHoro azora (N2) B HEpacTBOPUMYIO, OHO- OIIK-4
JIOTMYECKH yCBOSIEMYIO (DOpPMY C MOMOIIBIO a30T(HUKCHPY-
FOIIMX OPraHU3MOB. M-
3) mepeBon azora (N2) B pacTBOpUMYIO, OMOJIOTHYECKH YCBOSI- TK-6 V2 1k
emMyio GOpMy C TOMOIIBIO a30THUKCUPYIOIIUX OPTraHU3MOB. V3 i
4) mepeBog atmoceproro azora (N2) B pacTBopuMyto (hopmy
C IIOMOMUIBIO a30T(PUKCUPYIOLUX OPTaHU3MOB.
AMminpukanus — 310: W 1omxk-4
1) ymeHbIIeHUE 10361 T'€Ha. N2 onk-4
2) paBHas J103a T'eHa. W3 onk-4
3) ocnabieHue NelCTBUS T'eHa. OIIK-4
4) yBenu4eHue 036l F'eHa.
U1 nk-6
[TK-6 N2 k-6
W3 k-6
AHJIpOTeHe3 — 3TO: N1 omk-4
1) pa3zBuTHE SMOPUOUIOB, & 3aTEM U PACTCHUH U3 MpEIile- W2 onk-4
CTBEHHUKOB MYXCKHX IOJIOBBIX KJIETOK — MaKpOCITIOP. W3 onk-4
2) pa3BuTHE SMOpPUOUJIOB, @ 3aTEM U PACTEHUHN U3 Mpealle- OIIK-4
CTBEHHUKOB MY CKHX MOJIOBBIX KJIETOK — MHKPOCIIOP.
3) pa3BuTHE SMOPUOUJIOB, a 3aTEM U PACTEHUHN U3 MYXKCKUX N 1nks
IIOJIOBBIX KJIETOK — MUKPOCIIOP. [1K-6 N2 nke
4) pa3BuTHE SMOPHUOHIOB, a 3aTEM U PACTEHUN U3 )KEHCKUX N3 rik-6
MOJIOBBIX KJIETOK — MAaKpOCIOP
buorexHogorus — 310: W 1omxk-4
1) Hayka O MPaKTUYECKOM HCII0JIb30BAHUM JOCTHKEHUI Ono- N2 onk-4
JIOTHH. W3 onk-4
2) HayKa O MPAaKTUYECKOM HCIIOIb30BaHUH JJOCTHKEHUH reHe- OIIK-4
TUKU.
3) HayKa O MPAaKTHYECKOM HUCIOJIb30BAHUH JTOCTHKEHUN MUK~ N 1ke
poOuonoruu. [TK-6 N2 ke
4) HayKa O MPaKTUYECKOM M CIOJIb30BAaHUU JOCTHKCHHUH CEIIb- N3 k-6

CKOT'0 X035 CTBa
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Kanaye —3ro:
1) macca qudpepeHunpoBaHHBIX KIETOK, 00pa3yIOIIMXCs TPH
TIOBPEXICHUU PACTECHUS, IMOO NIPH BBIPAIIUBAHUN CTUHUIHBIX

KJIETOK in vivo. WU onk-4

2) macca HequGhepeHIMPOBAHHEIX KJIETOK, 00pa3yromuXcs U2 omcs

IIpY IOBPEXKJICHUU PACTEHUS, JINOO MIPH BBIPAIIMBAHUN €U~ U3 onc4

HUYHBIX KJIETOK Ha MCKyCCTBEHHBIX CpeJlax in vitro. OIIK-4

3) macca aud pepeHIUpPOBaHHBIX, T.€. CIICIIUATU3UPOBAHHBIX

KJIETOK, 00pa3yonMXcs Py MOBPEKICHUN pacTeHus, 100 W ke

MIPH BBIPAIIIMBAHUM SAMHUYHBIX KJIETOK Ha MCKYCCTBEHHBIX IIK-6 W12 rics

cpenax in vitro. W3 s

4) macca He G epEeHITMPOBAHHBIX, T.€. HECTICUATN3HU -

POBAHHBIX KJIETOK, 00Pa3yIOLIUXCS IIPH MOBPEXKICHUH pacTe-

HUS, 100 MPU BhIpAIMBAHUH OOJBIIOrO YUCIIA KIETOK Ha M C-

KYCCTBEHHBIX cpeax in vitro

I'ennasi HHKeHepUsi— 3TO W1 omxk-4

1) u3mMeHeHune HaCIeICTBEHHOCTH C TOMOIIBIO €€ Tpeodpa3o- N2 orx-4

BAaHUS HA YPOBHE OTIEJIBHBIX T€HOB. N3 onk-4

2) U3MEeHEeHne HACIeICTBEHHOCTH C TOMOIIBIO €€ Tpeodpa3o- OIIK-4

BaHMS Ha YPOBHE OTAEJIbHBIX XPOMOCOM

3) U3MEHEHHUE HACIIEICTBEHHOCTH C ITIOMOIIBIO €€ IMpeodpas3o- W 1ks

BaHUs HA YPOBHE OT/IEJILHBIX TEHOMA [1K-6 W2 k-6

4) u3MeHeHre HACIeICTBEHHOCTH C TOMOIIBIO ee Tpeodpa3o- N3 ke

BaHUS HA YPOBHE OTIEIBHBIX OPraHU3MOB

Tepmun in vitro o3Hauaer: N1 omx-4

1) BeIpaliMBaHue BHE OpraHu3mMa N2 ornk-4

2) BhIpalllMBaHUE BHE OpPraHu3Ma Ha UCKYCCTBEHHBIX IH- W3 onk-4

TaTENbHBIX CPEAX B CTEPUIIbHBIX YCIOBHUAX OIIK-4

3) BbIpallMBaHUE BHE OpraHMW3Ma Ha UCKYCCTBEHHBIX MU -

TaTEJIbHBIX Cpeaax W 11ks

4) BbIpalMBaHUE B CTEPUIIBHBIX yCIOBHIX I1K-6 N2 nxe
W13 k-6

"JIunkue KOHUBI'" — 3TO

1) yuactku JJHK co cnapeHHBIMU a30TUCTBIMU OCHOBaHUSIMH,

KOTOPBIE CTPEMSTCS 00BEAMHUTHCSA MO MPUHIIUITY KOMILJIEMEH- U/l onk-4

TapHOCTHU W12 o4

2) yuactku JJHK ¢ HecnapeHHBIMU a30TUCTBIMU OCHOBAHUSIMU, W13 orcs

KOTOPbIE CTPEMSTCSI O0bEIUHUTHCS 110 PUHIUITY KOMIIJIEMEH- OITK-4

TapHOCTHU

3) yuactku PHK ¢ HecnapeHHBIMU a30TH CTBIMU OCHOBaHUSIMU, U1 mce

KOTOPBIE CTPEMSTCS 00BEAMHUTHCS MO MPUHIIUITY KOMITJIEMEH- IIK-6 g?é TIK-6

TK-6

TapHOCTHU
4) y4acTKu XpOMOCOM C HECIapeHHbIMH a30TUCTHIMU OCHOBa-
HUSIMH, KOTOPBIEC CTPEMSTCS O0BEAUHUTHCS IO IPUHIIUITY
KOMILJIEM EHTaPHOCTH
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10 | KoxoH — 310! W1 omk-4
1) tpotika mykneoruaos B JJHK umu PHK N2 onx-4
2) tpoiika nyxieotuoB B JJHK nmu PHK, xonupyromas onpe- N3 onk-4
JICIICHHYI0 aMHUHOKHCIIOTY, JIMOO ONpeelsitoIias Hauano OIIK-4
/cTapT—KOJI0H/ MM KOHEII /CTON—KO/10H/ TPaHCIISIHH
3) tpoiika nykieotuaoB B JIHK W 1ks
4) tpoiika Hykieotua0B B PHK [1K-6 N2 ks
W13 rics
11 | Koxon —3T0: W1 ormk-4
1) Tpoiika nykneotrugos B JIHK umun PHK N2 orx-a
2) tpoiika nykieorunoB B JIHK unu PHK, konupytomas onpe- W13 onk-4
JIEJIEHHYI0 aMUHOKH CIIOTY, TMOO0 onpeesstolas Hayauno OIIK-4
/cTapT—KOJIOH/ UM KOHEII /CTON—KO{0H/ TPaHCIALUH
3) tpoiika Hykieotuaos B JJHK W 1ks
4) tpoiika Hykieotua0B B PHK [1IK-6 N2 ks
W13 k-6
12 | JHK - sro:
1) ne3o0kcupuOOHYKIEUHOBAsE KUCIOTa, BHICOKOMOJIEKYJISIPHBIH
nmoyimMep, 0Opa3OBaHHBIA YETBIPbMS HYKICOTHIAMH, COCTOS-
UIMMHU U3 a30TCOJEpXKAIIMUX HUKIMUYECKUX COCIUHEHUM, Ha3bl-
BAa€MBIX OCHOBAHHUSMH, CaxapoM — Ae30KcUpuO030ii u Qoc-
¢dopHoii kucnoToii. COOTBETCTBEHHO YETHIPEM HYKICOTHIAM B
coctaB JIHK BxonsaT 4 ocHOBaHUs — TUMHH, aJICHUH, TYaHUH U W1
IUTO3WH. YepenoBaHUEM HYKJICOTHIOB KOJUPYETCS TeHeTHYe- I/IZ[2OHK_4
ckast uHopmanus I3 OfiK-4
2) puOOHYKJIENHOBAs KHCIIOTA, BBICOKOMOJICKYJISIPHBINA MOJH- OITK-4 OfiK-4
Mep, 00pa30BaHHBIA YETHIPbMS HYKJICOTHIAMHU, COCTOSIIUMU
13 a30TCOJIEPXKAIIMX HUKIMUYECKUX COCIMHEHUN, Ha3bIBaEMBbIX VT s
OCHOBAHUSIMH, caxapoM — J1e30Kkcupr0030ii u pochopHoii Kuc- MK-6 VT2 s
notoil. COOTBETCTBEHHO YeThipeM HYykJIeoTHaaM B coctaB JJHK U3 ﬁ-e

BXOZST 4 OCHOBaHUS — TUMUH, a[IeHUH, T'YyaHUH U LIUTO3UH.

3) YepenoBaHueM HYKIEOTUAOB KOAUPYETCS TI'€HETHYECKas
uHpopmanus

—I/1€30KCU pUOOHYKJIENHOBast KHCIIOTA, oJIuMep,
00pa30BaHHbBIN YETHIPbMS HYKJIEOTUAAMHU, COCTOSAIIMMHU U3
a30TCOACPKAIINX HUKINYECKUX COCIUHEHUI

4) ne30KCUupUOOHYKIEMHOBAS KUCJIOTA, BEICOKOMOJIEKYJISPHBIN
noauMep, o0pa3oBaHHBIA YETBIPbMS HYKJIEOTHIAMH, COCTOS-
IMMH U3 aMUHOKHUCIIOT
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13 | Moaeky/asipHOe KIOHHPOBaHNE — ITO:

1) meToz o6HapyskeHus MoJsieKy1 pekomOouHanTHbIX JJHK N1 omx-4
2) MeToj; oOHapyXeHus MosieKya pekomOouHanTHbIX JTHK, N2 onk-a
HaIpumep, THOPUIHON IJIa3MU/Ibl, TYTEM BKJIIOUEHUS UyXKe- N3 onk-4
poxnoii IHK B BekTOpHYIO T1a3Muy/ IIyTeM pacceBa U BbI- OIIK-4

palyMBaHus Ha TUTATEILHOM arape KJeTOK, B KOTOpbIE TaKas

JIHK 6pu1a BBeneHa Tpanchopmaiueii. B ciyuae 6aktepuit W 1ks
Ka)KJ1ast Takasi KJIETKa MPEICTABISIET COOOM KIJIOH, BCE KIIETKH [IK-6 N2 k-6
KOTOPOT'0 CO/IEP>KAaT OJIMHAKOBBIE MOJIEKYJIbl pEKOMOMHAHTHOM N3 nke
JTHK

3) meTox obHapyxeHus mosekyn JJHK

4) meTo oOHapyKeHHUsI MOJIEKYJ pekoMOrHaHTHbIX PHK

14 | Maccax — 310:

1) nepecaaka kajutyca Ha 0OOralieHHYI0 FTOPMOHAMU MTUTa- N 1onk-4
TEIBHYIO Cpeay OO ISl MOIEeP KaHUs pOCTa, JIUOO C LIEIbIO N2 onk-4
WHIYKIIUU MopdoreHesa. W3 onk-4
2) mepecajka Kajuryca Ha 6€3ropMOHaJIbHYIO MUTATEIbHYIO OIIK-4

cpeny nu00 715 MOAIEP)KAHUSI POCTA, JINOO C IeNIBbI0 HHAYKITHH

MopdoreHesa. N 11k-6
3) nepecaska Kajlyca Ha CBEXKYIO MUTATEJIbHYIO Cpeay au0o IK-6 | UA2 ke
JUTSL TIOJICPKAHUS POCTa, TMOO C I[ENbI0 MHIYKIIUU Mopdore- N3 ke
He3a.

4) mepecaaka Kajulyca Ha CBEXKYIO TUTATEIbHYIO CPEeNly.

15 | BuoJsornyeckyu akTUBHEIE COeIMHEHHUS — ITO W1 omxk-4

1) BemmecTBa, ctocoOHbBIE OKAa3bIBATh BIUSHUE HA BCE TIPOIIEC- N2 onk-a
Chl, MPOTEKAIOIINE B OpTraHU3ME. N3 o4
2) BemecTBa, CiocoOHbIE OKA3bIBATh BIMSHUE HA OHOJIOTHYe- OIIK-4
CKH € TIPOIIECCHI B OpraHU3MeE.
3) BemiecTBa, CrtocOOHBIE OKA3bIBATH BIMSHIE HA HEKOTOPBIC W 1ks
MPOLIECCHI B OpraHu3Me. [TK-6 N2 ks
4) BemecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA (DU3HOIIOT U~ W3 k-6
YecKHe MPOLIECChl B OpraHu3Me.

16 | I'en —9To0:

1) mocienoBaTeIbHOCTh AMUHOKHU CIIOT, OTBETCTBEHHAS 32

orpeneseHHy0 QYHKIUIO0 OpraHiu3Ma MMyTeM KOJAUPOBAHHUS

oenka nin PHK. W1 omk-4
2) MocIenoBaTeIbHOCTh HYKJIEOTHIOB, OTBETCTBEHHAS 32 N2 onk-4
OIIPEIEIIEHHYIO CTPYKTYPY OpraHu3Ma IyTeM KOAUPOBaHUs N3 onk-4
6enka i PHK. [IpencraBnser coboii 0Tpe30K MOJICKYIIbI OIIK-4
HyksienHoBoi kucnotel (JIHK, pexe PHK).

3) mocneaoBaTeIbHOCTh HYKJICOTHIOB, OTBETCTBEHHAS 3a W 1ks
OTIPEICNICHHYIO0 (PYHKIIUIO OPTaHU3Ma Iy TeM KOJAUPOBAHUS [1K-6 N2 ke
6enka. [IpencraBnser co0oi OTpe30K MOJIEKYJIbl HyKJIEHHOBOM N3 16

kucinotsl (JJHK, pexe PHK).

4) mocnenoBaTeNbHOCTh HYKJIEOTHIOB, OTBETCTBEHHAs 32
OIpeNeNeHHyYI0 (PYHKIMIO0 OpraHu3Ma IMyTeM KOJAUPOBAHHS
6enka i PHK. [IpencraBnser coboii 0Tpe30K MOJICKYITbI
nykienHoBou kucinotsl (JJHK, pexxe PHK).
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17 | I'enoTun — 310 W1 omk-4
1) COBOKYIHOCTb 4acTH T'€HETUYECKOW HH(pOpMaLIUU Op- N2 onk-4
ragusma. N3 omnx-4
2) COBOKYITHOCTb BCE I'€HEeTH4YeCcKOi nH(opmanuu op- OIIK-4
raHusma.

3) coBOKynmHOCTh HHPOpMAIIUU 00 OpraHU3Me. N 1mk-6
4) unopmarus 00 opraHuzme [1K-6 N2 ke
W13 rics

18 | I'eneTnyeckmii Kox — ITO:

1) cucrema 3amucu reHeTHueckoil HpopMaluK B MOJIEKYJIe

JHK xonupyromas 0Oenok N 1omnxk-4
2) cucTeMa 3alucy reHeTH4eckor nH(opMaIui, OCHOBaHHAas N2 onk-4
Ha COOTBETCTBUU YEPEAOBAHUS TPOEK HYKICOTHAOB (KOIOHOB) N3 onk-4
B Mosiekyiie JIHK nmopsaky aMMHOKHCIIOT B KOIUPYEMOM €10 OIIK-4

PHK

3) cucreMa 3anucu reHeTH4eckoi nH(opMaIi, OCHOBaHHAs N 11k-6
Ha COOTBETCTBHH YEPEAOBAHUS TPOEK HYKJICOTHAOB (KOJJOHOB) [TK-6 N2 ke
B Mosiekyse JIHK nmopsaky aMuHOKHCIIOT B KOTUPYEMOM €10 N3 nx-e
Oemnke

4) cucreMa 3amucy TeHeTHYecKoi HHpOopMaIlii, OCHOBaHHAs

Ha COOTBETCTBUH U€PEAOBAHUS HYKJIEOTUIOB (KOJOHOB) B MO-

JeKyJie 0enKa MOopsJIKy aMMHOKHCIIOT B Kogupyemom ero JIHK

19 | I'erepokapuon — 310: N1 omx-4
1) NpOAYKT CAMSHUA €p Pa3HBIX KIETOK W2 onk-4
2) IPOAYKT CIAUSHUS KJIETOK C T€HETHUECKU Pa3IMYHbIMHU 511~ N3 onk-4
paMu, B KOTOPOM HE NPOU3OILIO CIUSHUAE SAEP OIIK-4
3) IPOYKT CAMSHUS KIETOK
4) MPOYKT CIAUSIHUS KJIETOK C TEHETUYECKU PA3TUUHBIMU 511~ W 1ks
paMu, B KOTOPOM IIPOU3OLLIIO CIIUSHUE AIEp I1K-6 N2 1ik-6

W3 k-

20 | I'omokapuoH — N 1omx-4
1) IpOYKT CIMSIHUS TeHETUYECKU PAa3IUYHbIX KIETOK, B KO- N2 onk-4
TOPBIX HE POU3O0ILIO CIUSIHUE AJIep N3 onk-4
2) MPOYKT CIAUSIHUSI TEHETUYECKU UEHTUIHBIX KIJIETOK, B KO- OIIK-4
TOPBIX HE IPOU3OIILIO CIUSHUE SIIEp
3) IPOAYKT CAUSHUSA KJIETOK, B KOTOPBIX HE MPOU3OIILIO0 CIHS- N 1ke
HUE sep [1K-6 N2 ks
4) IpOAYKT CIUSIHUA KIETOK W3 k-6
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21 | T'mnorenes— 370 : W1 omk-4
1) pa3BuTHe 3HAOCHEPMA O€3 OIIIONOTBOPEHUS IIPU KYIbTUBU- N2 onk-4
POBaHUU HEOILIOAOTBOPEHHBIX 3aBSA3€U U CEMSTOYEK. N3 onk-4
2) pa3BUTHE 3apOABIIIEBOI0 MEIIKA MOCIIE OIIOA0TBOPEHUS OIIK-4
MIpH KYJIbTUBUPOBAHUHU HEOIIOJOTBOPEHHBIX 3aBsI3€d U ceMs-

OYeEK. W 1ks
3) pa3BHUTHE 3apOBIIICBOI0 MEIKa 0€3 OII0I0TBOPEHUS TTPU ITK-6 N2 ke
KYyJIbTUBUPOBAHUH OILIOOTBOPEHHBIX 3aBS3€U U CEMSOYEK. N3 nke
4) pa3BUTHE 3apOJIBIIICBOr0 MEMIKa 0€3 OIUI0JOTBOPEHUS MTPH

KyJIbTUBUPOBAHUH HEOIJIOJOTBOPEHHBIX 3aBSA3EH U CEMSTIOYEK.

22 | T'eHHast MHKEHEPHSI — ITO: Wlomnk-4

1) 3TO U3MeHeHne HaCIeICTBEHHOCTH € MMOMOMUIBIO ee peodpa- N2 onk-a
30BaHUs HA YPOBHE OTIAEIbHBIX I'€HOB. N3 onk-4
2) 3TO U3MEHEHHE HAaCIeICTBEHHOCTH ¢ IOMOIIbIo ee npeodpa- | OIIK-4
30BaHUs Ha YPOBHE OTIEIBHBIX XPOMOCOM.
3) 3TO U3MEHEeHHE HACIEICTBEHHOCTH € TIOMOIIBIO ee mpeodpa- N 1nkse
30BaHUA Ha YPOBHE OTJIEJIbHBIX OPTaHU3MOB. [1IK-6 W2 k-6
4) 5T0 U3MEHEHH e HAaCIeICTBEHHOCTH C TIOMOIIBIO ee mpeodpa- W3 k-6
30BaHUs Ha YPOBHE I'€HOMA.

23 | lenenust — 310" N1 omnk-4
1) myTtanus, B pe3yJbTaTe KOTOPOH MPOUCXOAUT J00aBICHHE N2 onk-4
OJTHOTO WK 00Jiee HYKJICOTHIOB N3 omnx-4
2) MyTaus, B pe3yabTaTe KOTOPOH MPOUCXOAUT YyTpaTa OJHO- OIIK-4
ro ui 0oJiee HyKJICOTH OB
3) MyTanus, B pe3yJibTaTe KOTOPOU MPOUCXOAUT YABOCHHUE OJ1- W 1ks
HOT0 UK 0oJiee HYKJIEOTH I0B [1K-6 N2 nke
4) myTanus, B pe3yJbTaTe KOTOPOM MPOUCXOJUT CUHTE3 OJIH O- N3 nke
ro UK 00Jiee HyKJICOTHIOB

24 | KnoH —3T1o0: W1 ormk-4

1) rpynma pa3nu4aronxcs TeHeTUYECKH KIIETOK, 00- N2 onk-4
pa30BaBILAsACS B PE3YJILTATE JEICHUS OJHOHN KIIETKU. N3 onk-4
2) rpymnmna He pa3jinyarolyuXcsi TeHETUYECKH KIIETOK, 00- OIIK-4
pa3oBaBIIasCs B pe3ybTaTe JAeJICHHs OAHOU KIIETKH.
3) rpynmima KjieTok, o0pa3oBaBUIasicsl B pe3yjbTaTe JAeICHUS O/- N 1nkse
HOU KJIETKH. [1K-6 N2 ks
4) rpynia He pa3IMYaroNInXCs TEHETUYECKU KIIETOK, 00 - N3 k-6
pa3oBaBILIasCs B pe3yJbTaTe PacHpeieIeHUs] XPOMOCOM.

25 | KieTouHasi HHKEHEPHSA — ITO: N 1omnk-4
1) nomyyenue rubpuaoB N2 onk-4
2) mosiy4eHu e THOPHUIOB C TTOMOIIIBIO CIIUSIHUS KIIETOK W3 onk-4
3) mosty4eHre ruOPHUIOB C TOMOIIBIO THOPHAU3AIIUN OIIK-4
4) noydeHue ruOpUI0B C TOMOIIBIO CJIMSIHUS TPOTOIIACTOB

YT s
[1K-6 N2 ke

N3 nke
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26 | BekTop —3T0:
1) monekyna JIHK, He cnocoOHast caMOCTOSITENIbHO PEeIlIn -
LIUPOBATHCS B KJIETKAX PA3IMYHBIX OPraHU3MOB U 00ecredn- Wl onk-4
BaTh Pa3MHOXEHHE U pabOTy BCTPOEHHOTO B HEE TeHa. VA2 onc4
2) monekyna PHK, criocoOHas caMOCTOSATENBHO PEILIN - W3 onk-4
[IUPOBATHCS B KIJIETKaX Pa3IMYHBIX OPraHU3MOB U 00eCIedu- OTIK-4
BaTh pa3MHOXKEHHE U pabOTy BCTPOSHHOT'O B HEE reHa.
3) monekyna JIHK, cmocoOHast caMOCTOSITEIBHO PEIIH - W/ ke
[IUPOBATHCS B KJIETKAX PA3IMYHBIX OPraHU3MOB U 00ecTedn- IIK-6 V2 s
BaTh Pa3MHOKEHHUE U pa0OTy BCTPOCHHOTO B HEE T'eHa. VI3 i
4) Mosekya, CiocOOHasi CaMOCTOSATENBHO PEIMLIMPOBATLCS B
KJIETKaX Pa3jM4HbIX OPraHU3MOB U 00ECIeUNBATh Pa3MHOXK -
HUE U pabOTy BCTPOEHHOTO B HEE TeHa
I'ennasi uHKeHEpHUs — ITO ...: W1 ormxk-4
1) meTon, OCHOBaHHBIH Ha BBIJIEICHUN U KYJIbTUBUPOBAHUH N2 onk-a
TKaHEW U KJIETOK BBICIINX OPraHU3MOB W3 onk-4
2) u3Menenue nepuaHoi ctpykTypbl JJHK B KOHKpeTHOM OIIK-4
y4acTKe, 4TO, B KOHEUHOM CYETE, MPUBOAUT K U3MEHEHHIO (he-
27 | HOoTMTIAa OMOJIOTHYECKOT0 00BEKTa, UCITOIBL3YEMOTr'0 B OMOTEX- N1 x-6
HOJIOTHYECKHUX Mpolieccax [1K-6 W2 k-6
3) MeTo1 co3/laHus peKOMOMHAHTHBIX Wik ruopuaHbix JTHK W3 k-6
28 | IInTOmIa3MOH — 3TO: N1 omk-4
1) MUTOXOHApUATBHBINA T€HOM LIUTOMIA3MBbI. N2 ornk-4
2) MUTOXOHJIpUATIBHBINA U XJIOPOIJIACTHBIN IT'€HOMBI IIUTOIJIA3- N3 onk-4
MBI. OIIK-4
3) XJIOPOIJIACTHBIM FT€HOM IIUTOIIA3MBI.
4) reHOM LUTOIJIa3MBbl. N 11k-6
[TK-6 N2 ke
N3 nxe
29 | KoeMuasl — 310 W1 omk-4
1) HOBBII THUIT BEKTOPOB W2 onk-4
2) HOBBIH THUIT BEKTOPOB, COYETAIOUINX B ce0e CBOMCTBO ILJIa3- W3 onk-4
MH/IBI H BUpYyCa OIIK-4
3) ocoOble BEKTOPbI
4) HOBBI THUIT BEKTOPOB, 00JIaJJaI0IIME CBOWCTBOM BHpYyCa N 1nke
I1K-6 N2 nxe

W3 ke
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30 | ITamm — 370 :
1) COBOKYNHOCTb pacT€HUH, HUMEIOUMX o0llee Mpouc-
XOXKIECHUE u XapaKTEPU3YIOLIUXCS OIMHAKOBBIMU N1 omnk-4
YCTOWYMBBIMHU ITPU3HAKAM N2 onk-4
2) COBOKYITHOCTh OaKTE€PHAIbHBIX KJIETOK, BAPYCOB, KJIETOY- N3 omx-4
HBIX JITHUH )KUBOTHBIX WIIM PACTEHUH, UMEIOIINX 001IIee mpo- OIIK-4
HCXOXKJIEHUE U XapaKTEPU3YIOLINXCSA OINHAKOBBIMU YCTONY -
BBIMU NPU3HAKAMH N 11ks
3) COBOKYITHOCTh OaKTepUabHBIX KJIETOK, UJTH PACTCHHH, I1K-6 N2 ke
UMEIOIIMX 00I1Iee MPOUCXOKACHUE U XapaKTepPU3yIOIUXCS N3 rk-6
OJIMHAKOBBIMU YCTOMYMBBIMH MPU3HAKAMU
4) cOBOKYITHOCTb OaKTepHUaIbHBIX KJIETOK, BUPYCOB, KJIETOU-
HBIX JINHUM )KUBOTHBIX WJIM PaCTEHUI, UMEIOLMX pa3HOE PO~
UCXOXJIEHUE U XapaKTepU3YIOIINUXCS pa3HbIMU IPU3HAKAMHU

31 | Konproraumus — 310 7o
1) ananor mosoBoOro mpoiecca " I[20m<-4
2) aHaJIOT MOJIOBOTO Ipoliecca y OaKTepuii, mpu KOTOPOM Iie- 3 OfiK-4
PEHOC T€HETUYECKOr0 MaTeprala OT OJHON OaKTepuu K Apyrou OITK-4 OfiK-4
HE NPOUCXOAUT
3) aHanor moJIOBOTO Tpoliecca y 0akTepuii, Mpu KOTOPOM HET VT e
MPSIMOTI'0 KOHTaKTa MEXAY KJIETKaMU } K6 V2 s
4) aHAJIOT TIOJIOBOT'O TpoIiecca y OaKTepHit, Mpyu KOTOPOM Il e- T3
PEHOC F'eHEeTUYECKOI0 MaTepraja OT OJTHON OaKTepuu K APyrou K6
OCYLIECTBIISIETCS B PE3YJIbTATE MPSAMOIrOo KOHTAKTa MEXIY
HUMH

32 | Kommiementapuas JHK (xIHK) — 3To: N1 onk-4
1) cunresupyemas konust MPHK, cooTBercTByromias omnpene- N2 ornk-4
JIEHHOMY T€HY W3 onx-4
2) cuntesupyemas uckyccrsenno korust MPHK, cootBercTBy- OIIK-4
I0L[asl ONPENIETIECHHOMY I'eHY
3) cunTesupyemas uckyccrseHHo kornus MPHK N 11k-6
4) MPHK, cooTBeTcTByIOIIasA ONPEAECIEHHOMY T'€HY I1K-6 N2 1ik-6

W13 k-6

33 | Jlokyc — 3T0: W1 omk-4
1) MecTo Ha MOJIeKyJie HyKIEMHOBOW KM CJIOThI, 3aHUMAEeMOe N2 onk-a
OJJTHUM F'€HOM HJIU TPYIIONH 0OBIYHO (PYHKIIMOHAJIBHO OJIU3KUX N3 onk-4
TEHOB OIIK-4
2) MeCTO Ha MOJIEKYJI€ HYKJIEHHOBOW KHCIJIOTHI
3) MECTO Ha MOJIEKYJI€ HYKJIEHHOBOU KM CIIOThI, 3aHUMAEMOE N 1nke
OJTHUM I'€HOM MJIU T'PYIION 00BIYHO (DYHKIIMOHAIBHO JAICKHX I1K-6 N2 ke
I'E€HOB W3 ks
4) mecTo Ha MoJIeKyJie Oeka, 3aHUMaeMOo€e OJHUM F€HOM HJIH
Ipynmnoil 00bIYHO (PYHKIMOHAIBHO OJIM3KUX T€HOB

34 | Mporomnacrt — 310: N 1omx-4
1) 4acTh MUTOIIA3MBbl, JTUIIIEHHAS KJIETOYHOW CTEHKH. OIIK-4 | U2 onk-4
2) yacThb KJIE€TKH, JIMIIIEHHAs KJIETOYHBIX OpraHesll. N3 onk-4
3) 4acTh UTOMJIA3Mbl, C KJIETOYHOH CTEHKOH.
4) yacTpb KJIETKH, JIMIIICHHAs KIETOYHON CTEHKH. I1K-6

U/ k6
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W2 k-6
W13 s
35 | Ilnazmuga — 3To: N 1omnk-4
1) xonbueBas monekyina PHK, pennmunupyromascs B kiieTkax N2 ornk-4
ABTOHOMHO OT XpOMOCOMBI. W3 onx-4
2) xonbleBas moJiekyna JJHK, pemmnupyromascs B KieTkax OIIK-4
aBTOHOMHO OT XPOMOCOMBI.
3) nuneitnas monekyna JJHK, penmmuupyromascs B KieTkax N1 ke
ABTOHOMHO OT XPOMOCOMBI. [1K-6 N2 k-6
4) MoneKya, pErUUIMPYIOIMAsCs B KJIETKaX aBTOHOMHO OT N3 ke
XPOMOCOMBI.
36 | Mpoaudepanus —370: N 1omx-4
1) pa3pactaHue TKaHH IyTeM MEHOTHUECKOI0 HOBOOOpa3oBa- N2 onk-4
HHUSA KIICTOK N3 onk-4
2) pa3pacTaHue TKaHH IyTeM MUTOTHYECKOI0 HOBOOOpa3oBa- OIIK-4
HUS KJIETOK
3) pa3pacTaHue TKaHU N 1nke
4) HOBOOOpa30BaHHE KJIETOK [1K-6 N2 ks
U3 nce
37 | CoMaKJI0HBI — 3TO N 1omnk-4
1) perenepaHThl, XapakTepusyromuecs: (eHO— U TeHOTHITHYe- N2 onk-a
CKMMHU U3MEHEHUSIMH B CPAaBHEHUH C PACTEHUSIMU — JJOHOpaMU N3 onk-4
2) pacTeHus1, XapakTepu3yrouecs TeHoTunuueckumu usmede- | OIIK-4
HUSIMU B CPAaBHEHUU C PACTEHUSIMH — JOHOPaMHU
3) pereHepaHThl, HOTy4YEHHbIE U3 KAJUTyCHBIX KYJIbTYp, Xapak- N 11k-6
Tepu3yronmecs GeHO— U TeHOTUITUYSCKUMU U3MEHCHUSIMHU B ITK-6 N2 ke
CpPaBHEHUU C PACTEHUSAMH — JOHOpaAMU N3 rk-6
4) pacTeHHUs MOTYUYCHHBIC U3 KaJUTyCHBIX KYJIbTYp, XapaKTepH-
3yrouecst PeHO— U reHOTUIMYECKUMU U3MEHEHUSIMU
38 | [IpomoTop — 3T0:
1) peryasTopHbIil y4acTOK I'€Ha UJIM I'PYIIIbI TE€HOB, K KOTOPO-
my npucoeaunsiercsa Gpepment PHK—nonumepasa, ocymiects- UL omks
JISIO AT TpaHCIvcpI/Inumo T'CHOB gﬁg gﬁj
2) CTPYKTYPHBIH y4acTOK I'€Ha WM I'PYMIbl TEHOB, K KOTOPOMY
npucoenunsercs pepment PHK—monumepasa, ocymiecTBisto- OIIK-4
105051 TpaHCKpI/IHIEI/IIO T€HOB Vs
3) peryasTOpHBIM Y4aCTOK I'€Ha UJIM TPYHIbI T€HOB, K KOTOPO-
My npucoeaunsiercs pepment PHK—rpanckpunrasa, ocy- IIK-6 gﬁg TTK-6
TK-6

LIECTBIISIOIUI TPAHCKPUIILIUIO T€HOB

4) peryaTOpHBINA y4acTOK I'€Ha WM TPYMIbI T€HOB, K KOTOPO-
My npucoenunnsercs pepment PHK—rupasa, ocymectsisio-
LIUI TPAHCKPUIILUIO TEHOB
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39 | Perenepauusi — 310:
1) mporecc BOCCTaHOBJIEHUS KJIETKOW yTpaueHHbIX WM MO-
BPEXECHHBIX YacTen W1 omxk-4
2) mporiecc BOCCTAaHOBJIEHUSI OPraHU3MOM YTPAUEHHBIX UM N2 onk-4
MOBPEXJAECHHBIX YacTel. B KJ1eTOuHOM WHKEHEPUU PaCTCHUN — W3 ornk-4
npoliecc 00pa3oBaHus IEJOT0 PACTCHUS U3 OJTHOM KJICTKU HIIH OIIK-4
KaJIIyCHOM KYJIbTYPbI
3) mpoliecc BOCCTAHOBIIEHUS YTPaueHHBIX UJIU MTOBPEXKIEHHBIX N 1nks
yacTel opranusma MK-6 | UA2 k-6
4) mporiiecc BOCCTAHOBJICHUS KJIETKOW UJIM [€TTBIM OPTaHU3MOM N3 ke
YTPayeHHBIX UJIM MIOBPEKACHHBIX 4aCTEH. B Ki1€TOYHOM HHXe-
HEpUU PacTeHUI — Ipolecc 00pa30BaHUs LEIOr0 PAaCTEHUS U3
OJTHOM KJIETKH MM KaJUTyCHOHU KYJIbTYPBI
40 | PecTpuKTa3bl — 3TO: N1 omx-4
1) pepmentsl, paspesaromue PHK Ha pparmentsl B crporo N2 onk-4
ONPENETICHHBIX MECTAaX W3 onk-4
2) bepmenTsl, paspesaromume [JHK Ha ¢pparmMeHTHI B CTpOro OIIK-4
OIpENEeTICHHBIX MeCTax
3) depmenTtshl, paspesaromue JJHK Ha dpparmeHT N 11k-6
4) pepmentsl, oTBeuaromue 3a yasoenue JJTHK I1K-6 N2 k-6
N3 k-6
41 | Comaruueckasi THOPHIN3AIMUA — 3TO: N1 ork-4
1) rubpunn3anust mpu 6ECroIoM pa3MHOKEHUH. N2 onk-a
2) rubpuan3anys Mpu MOJIOBOM CKPEIIUBAHUU. N3 onk-4
3) rubpuau3aIys TUILUIONIHBIX OPraHU3MOB. OIIK-4
4) rubpuanzanus B 00X0/ MOJIOBOT0O CKPELUIUBaHUSI.
W11k
ITK-6 N2 1k-6
W3 k-
42 | CTpyKTypHasi 4acTh reHa — 3TO N 1omnk-4
1) yuacTOK XpOMOCOMBI, HENOCPEACTBEHHO KOJUPYIO U NH- N2 onk-4
dhopmanuio o cTpykType O6enka wian PHK N3 onk-4
2) y4acTOK sJipa KJIETKH, HEOCPEICTBEHHO KOJIUPYIOIIUMA U H- OIIK-4
dhopmanuio o cTpykType 6enka wiam PHK
3) y4acTOK reHa, HEOCPEACTBEHHO KOUPYIOIuii HHpopMa- N 1mx-6
LHIO O CTPYKTYPE KIIETKH [1K-6 N2 ke
4) y4acTOK reHa, HemoCpPEACTBEHHO KOAUPYIOIINiA nHpopMa- N3 ke

LU0 O CTPYKType Oenka nim PHK.
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43 | CycneH3HOHHAsI KYJbTYpa — 3TO:
1) BbIpanyBaHue B KUAKOW MUTATEIbHON Cpe/e BO B3BEIICH-
HOM COCTOSIHUU OTJEIbHBIX KJIETOK UM UX HEOONIBIINUX TPy 7o
MIPU MCIIOJIB30BAHUH allapaTypsl, 00ecreuynBaronieil nx aspa- " H2OOH;<1;44
LMIO 1 TIEPEMELIMBAHNE. } VI3 o
2) BbIpAIIMBAaHUE B )KUIKON MUTATEILHOU CPEIe B OCAKICH- OIK-4
HOM COCTOSIHUU OTIENBHBIX KJIETOK UM X HEOOIBIIUX TPy
MIPH UCIIOJB30BAHKUH amMapaTyphl, 00€CIIEINBAIOIICH X adpa- VT e
LIMIO U NIepEMEIIMBAHNE. § K-6 V2 e
3) BBIpaIMBaHUE B )KUAKOW MUTATEIIBHOU Cpe/iec BO B3BEIIICH- W3
HOM COCTOSIHUU OT/IENBbHBIX KJIETOK UM UX HEOONIBIINUX TPy -6
MIPH UCIIOJB30BAHUHY aNMapaTypbl, 00eCIeYnBaIONIeH pa3MHO-
KEHUE.
4) BbIpanMBaHue B KUIKOW MUTATENbHON Cpe/e BO B3BEIICH-
HOM COCTOSTHUH KJIETOK IPU MCIOJb30BaHUU allapaTyphl.
44 | PeBepTa3a — 3T0: W1 omk-4
1) bepment, orBeuaronumii 3a cuaTe3 PHK Ha maTpune JJHK W2 onk-4
2) dbepment, orBevaronmii 3a cunres JJHK. W3 onk-4
3) dbepMeHT. OIIK-4
4) pepment, orBevaromuii 3a cunre3 JJHK na marpune PHK.
N 11k-6
[1K-6 N2 k-6
W3 k-6
45 | Penimkanus — 310 W 1omxk-4
1) mporecc caMOBOCIIPOU3BEICHNS HYKIEHHOBBIX KHCIIOT. N2 ornk-4
OcyuiecTBisercs MyTeM CHHTE3a I0UepHUX HUTEH (periuK) Ha N3 onk-4
HCXOJTHOW MOJIeKyJie (MaTpHIIC) OIIK-4
2) mporiecc caMOBOCTIPOU3BEAEHHS HYKJIEUHOBBIX KHCIOT
3) mporiecc BOCIIPOU3BEIEHNS HYKJIEUHOBBIX KUCIIOT N 11k-6
4) npotiecc, MPOUCXOASAIINI B HYKJIEMHOBBIX KHUCIOTAaX I1K-6 N2 ks
W13 k-6
46 | Tpancdopmauus — 3T0: N 1omx-4
1) mepeHoc reHeTUYECKOM HHPOPMALIMK MEXAY KIETKaMH U N2 onk-a
OpraHu3MaMu ¢ NOMOUIBIO BbIJIeIeHHOM 13 KieTok PHK. W3 onk-4
2) mepeHoc reHeTHY ecKoi HHPpOopMaMi MEXAY KJIETKaMHU U OIIK-4
OpraHW3MaMu ¢ NOMOIIbIO BbleeHHOM 13 KieTok JIHK.
3) nepeHoc nHPOpPMAIIUK MEXKY KIETKAaMU U OpraHU3MaMHU C N 1nke
IIOMOIIIBIO BhIACIeHHOH u3 kieTok JJHK. [1K-6 W2 k-6
4) mepeHoc reHeTn4ecKor nHpopMaIuu MeX 1y KICTKaMH. N3 ke
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47 | TpaHcreHHbIe OPraHU3MBbI — 3TO OPTaHU3MBbI: 7o
1) c mpu3HakamMu, KOAUPYEMBbIMH YY>KYPOJIHBIMHU T€HAMH, T1€- " Z[ZOomr;[i
pENaHHBIMU B HUX C TTIOMOIIBIO TEHHOW WJIM KIETOYHOU MHXKe- VI3 ommes
oope OIIK-4
2) c HOBBIMM MPU3HAKAMH, KOJUPYEMBIMU YY>KYPOJIHBIMHU T €-
HaMH, NEPEAHHBIMH B HUX € MIOMOLIbIO TEHHOW WMJIM KJIETOY- VT e
HOM MH)KEHepuun K-6 VT2 e
3) ¢ HOBBIMH MTPU3HAKAMH, KOJUPYEMBIMHU TY>KYPOTHBIMH T €- I3
HaMH, TIEpEIaHHBIMU B HUX C IIOMOIIBIO0 OaKTepUn K6
4) ¢ HOBBIMH MPHU3HAKAMH, KOJIUPYEMBIMU YY>KYPOJIHBIMU Te-
HaMH, IEpeJJaHHBIMU B HUX C IIOMOUIIO TpaHCHOpMAIIIHT

48 | PexoMOuHanMsI — ITO:
1) oOMeH reHeTHYeCKHM MaTepHaioM MEXIY JBYMs UCXO]I- W onica
HbiMU MoJiekynamu JTHK, 3akpemsironyii y no0ToMCTBa HOBBIE VN2 orica
KOMOUWHAIIUI MPU3HAKOB VI3 onis
2) oOMeH reHeTHYeCKUM MaTepUaJIoM MEXY 1By M MOJIEKY- OIK-4
namu JIHK
3) oOMeH reHeTHYeCKUM MaTepHaioM MEXAY ABYMs UCXO/I- VT s
HbIMU MoJiekynamu JTHK, npuBoasmuii K osBIEHHIO Yy I1O- IK-6 W12 s
TOMCTBa HOBBIX KOMOMHaIU Tpu3HakoB. Ha MonexymsipaoM VI3 s
YPOBHE PE3yIbTATOM PEKOMOMHALIMH SIBIISIETCS 00pa30BaHUE
pexoMOMHAHTHBIX (THOpuaHBIX) JJHK
4) 0OMEeH TeHEeTHYEeCKIM MaTepHaIOM MEeXAY ABYMS KIETKaMu

49 | TpaHCcreHHbIe paCTEeHHS — 3TO: N1 omnk-4
1) opranu3mbl, OJIyU€HHBIE B pE3yJbTaTE PEKOHCTPYKIIUU Op- N2 onk-a
raHusma W3 onk-4
2) OpraHu3MBbl, TOJYUYEHHBIE B pe3yJbTaTe PEKOHCTPYKIIUU Te- OIIK-4
HOMa
3) opraHu3MBbl, IOJIyUYE€HHBIC B PE3yJIbTaTE PEKOHCTPYKIIMH N 11k-6
XpOMOCOM [1IK-6 N2 ks
4) opraHu3MBbl, MTOJYUYEHHBIE B Pe3yJIbTaTe PEKOHCTPYKIIUU ST~ N3 ke
pa

50 | duTOrOpMOHBI — 3TO:
1) XuMUYeCKrEe COeTUHEHUS, KOTOPBIE BBIIEISIOTCS B MUKPO-
KOJINYECTBAX B OJIHOW YaCTH PACTEHMSI, TPAHCIOPTUPYFOTCS B
JpyTHe ero 4acTu, /i€ MpOosBISAI0T peryjJupyrollee aeiicTBre W o
Ha IIPOLECChI POCTa U Pa3BUTHSL. V2 omea
2) XUMUYECKUE COCZMHEHH, KOTOPbIE BBIAEIMIOTCS B MAKPO- VI3 ommes
KONMYECTBAX B OAHOM 4aCTH PACTEHNs, TPAHCIOPTHPYIOTCA B OITK-4
JIPYTHE €ro YacTH, T/I€ MPOSIBIISIOT PEryJupyroIiee aeiicTBHE
Ha IIPOLECCHI POCTa U Pa3BUTHSL. VT e
3) XUMHUYECKHE COCTUHECHUS, KOTOPBIC MOTPEOIIAIOTCS B MUK- K-6 V2 e
POKOJIMYECTBAX B OJIHOM YAaCTU PACTEHUSI, TPAHCIOPTUPYIOTCS VI3 mes

B JIpyT'H€ €r0 YacTH, I'/i€ MPOSBISIOT PEryJupyrolee 1eiCTBUE
Ha IIPOLIECCHI POCTA U PA3BUTHS.

4) XuMHUYECKUE COCAMHEHHs], KOTOPBIE MOTJIOMAITCS B MUKPO-
KOJINYECTBAX B OJHOW YaCTH PACTECHMs, TPAHCIIOPTUPY FOTCS B
JApyTHe €ro 4acTy, IIe MPOSIBIAIOT PEryJIMPYIOLIee 1eHCTBUE
Ha [IPOLIECCHI POCTA U PAZBUTHUS.
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51 | Dkcnpeccusi reHOB — 3TO:
1) mporecc, B pe3yJibTaTe KOTOPOTo 3aKOIMPOBAaHHAs B I€HE N1 omnk-4
unpopmanus oyzaet nepenucana Ha M—PHK u TpanciupoBana N2 onk-4
Ha 0eJoK N3 orx-4
2) npotiecc, B pe3ybTaTe KOTOPOro 3aKOJUPOBAHHAS B T€HE OIIK-4
uHpopmarus Oyner nepenucana Ha M—PHK
3) mpotiecc, B pe3yiabTaTe KOTOPOro 3aK0AUPOBAHHAS B sJIpe N 11k-6
KJeTku nHopmarus Oyner nepenucana Ha M—PHK u tpanc- [1K-6 N2 nke
JAMpoBaHa Ha OeJIoK N3 16
4) mporiecc, B pe3yJibTaTe KOTOPOr'0 3aKOIMPOBAaHHAs B XPOMO-
come nHpopmanus 6yzaer nepenucana Ha M—PHK u tpancmu-
poBaHa Ha 0eJoK
52 | BHOTEXHOJIOTY «TeH-MapKep» He00X0uM: N 1omnk-4
a) JIJIs TTOBBIIIEHUS] aKTUBHOCTH PEKOMOWHAHTA; N2 onk-4
0) U1t 00pa3oBaHUsI KOMIIETEHTHBIX KJIETOK XO3SIMHA; N3 omx-4
B) 17151 MOAM(UKALIMK MECTa B3aUMOJEHCTBHSI pECTPUKTA3 C OIIK-4
cyocTpaTom;
T) 151 0TO0pa pEeKOMOMHAHTOB. N1 ks
[TK-6 N2 k-6
W3 k-6
53 | B OMOTEXHOJIOrHHU MOHSITHIO «OM000BHEKT» COOTBETCTBYET N1 omk-a
cJjieyoliee onpeaeaeHue: W2 onk-4
1) opranusm, Ha KOTOPOM HCIIBITHIBaIOT HOBbIE BAB W3 onk-4
2) OpraHu3Mbl, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIUIO OIIK-4
TEXHOJIOTMYECKOTro 000py10BaHUs
3) bepmeHT, MCIOJIb3yeMbIi ISl TEHHO-MHKEHEPHBIX MTPOIIeC- N 11k-6
COB IIK-6 | UA2 ke
4) opranusm, nponyuupyromuii BAB 1) ¢pepment, ucnonssye- N3 rik-6
MBI B JIE4€OHBIX IEISIX
54 | BexTop Ha OCHOBE IJIA3MM/IbI IPEANIOUYTUTEIbHEN BEKTOpA Ha N 1onk-4
ocHose (parosoit JJHK 6maronaps: N2 orx-4
1) 6onbIIOMY pazMepy; N3 onk-4
2) MEHbIIIEH TOKCUYHOCTH; OIIK-4
3) Gomblieit YacTOTHI BKIIFOUCHUS;
4) OTCYTCTBUS TU3UCA KIIETKA XO3UHA. N 1ke
[TK-6 N2 k-6
W3 k-6
55 | depMeHT aurasa UCMoJib3yeTcs B TeHETUYECKOM HHXEHEePUHU W1 omxk-4
MTOCKOJIBKY: W2 onk-4
1) ckperisieT BEKTOp ¢ 000JIOYKOM KJIETKU XO0351HA; OITK-4 N3 onk-a
2) KaTaau3upyeT BKIOYEHHE BEKTOPa B XPOMOCOMY KJIETOK
XO35TMHA;
3) KaTanu3upyeT KOBAJICHTHOE CBSI3BIBAHUE YTIICBOTHO- N1 ke
. I1K-6
¢dochopnoit nenn JIHK rena ¢ IHK BekTopa; N2 nxs
4) kaTaNM3UpyeT 3aMbIKaHUE MENTHIHBIX MOCTUKOB B TIENTHU- W3 k-6

JOTJINKAaHE KJICTOYHOU CTEHKH.
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56 | BropuuHble MeTa00JIMTHI CHHTE3UPYIOTCS (B 00JIbIIEM KO- N1 onk-4
JIN4ecTBe): N2 orx-4
1) B nar-dase; W13 onk-4
2) B (pa3e yCKOPEHHOTO POCTa; OIIK-4
3) B norapudmMuyeckon dase;
4) B aze 3aMeIIICHHOTO POCTA; N1 ks
1) B CTallMOHApHOM (ase; [1K-6 N2 ks
N3 k-6
57 | Ilepnoauveckoe 106aBIeHNe CYOCTPATA IPHUBOIUT: N 1omnk-4
1) x ynnuHeHuto nar-ga3bl N2 onk-4
2) K yJUIMHEHUIO (ha3bl OTMUPAHHUS N3 orx-4
3) K yKopoueHuIo (a3l OTMUPAHHS OIIK-4
4) K yIJIMHCHHIO SKCIIOH CHIIMAJILHOM (ha3bl
N lk-6
IMK-6 | UA2 k-6
W3 ke
98 | eap cTepuIn3alMH MUTATEIbHBIX CPe: W1 omk-4
1) pa3zpyuienue 6akTepHalbHBIX CIOP N2 onk-4
2) crabunm3anus KaYeCTBEHHOTO H KOJMYECTBEHHOT O COCTaBa N3 onk-a
3) obecrnieueHnEe IbIXaHUSI MUKPOOPTaHM3MOB-0M000HEKTOB OIIK-4
WU 1nk-6
MK-6 | UA2 k-6
W3 k-6
58 | Croco0bI cTepuin3anuu GUIBTPOB, IPUMEHAEMbIX JIsT N1 omk-a
OYHMCTKH TE€XHOJOTHYECKOIro BO31yXa: N2 onk-a
1) narpeBanue W3 onk-4
2) 00paboTKa rOpsSYUM MapoM OIIK-4
3) paamaiys B MajbIX 103aX
N lk-6
IMK-6 | UA2 k-6

W3 ke
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59 | [luraresbHbIE CPEABI CTEPHIN3YIOT: N 1omnk-4
1) HachllIEeHHBIM TAPOM N2 onk-4
2) obyueHueM N3 onk-4
3) paamMaimeit B MaJIbIX J103axX OIIK-4
4) 00pabOoTKOM aHTHCENTHKAMU
U 1ks
[1K-6 N2 ke
W13 rics
60 | Tpanckpunuus — 310
1) mepenucriBaHue" TEHETHYECKON MH(OPMAITUU CO CTPYKTYP- ne
HoH "acTH reHa Ha MmaTpuunyro PHK, ocymectsisemoe dep- U 2om<-4
mentoM PHK —rupusa A2 om4
2) "mepenuchiBaHMe" TEHETHYECKOM  HHPOpMaLHUH  CO W13 omcs
OIIK-4
CTPYKTypHOM  4yacTu reHa Ha  wmatpuunyro  PHK,
ocymectisiemoe pepmentom PHK —nonumepasa W1
3)"nepenuceiBanue" FeHEeTUYECKOU nHpopmanuu €| 1k " HZHK'G
CTPYKTypHOM  vactu reHa Ha  MarpuuHyro  PHK, I3 -6
ocymectBisiemoe ¢pepmertoM PHK —ronmonszomepasa k-6
4)"nepenucsiBanue” reHeTUYecKol  uH(popManuu co
CTPYKTYpHOM  4yacth reHa Ha  marpuunyro  PHK,
ocyuiecTBisieMoe GepMEHTOM PECTPUKTA30M
61 | Tpauncasiuusi — 3T0: N1 omk-4
1) cunres 6enka Ha matpuiie M—PHK, ocyrecrBisiercs B 1iu- W2 onk-4
TOILJIa3Me W3 onk-4
2) cuntes Oenka Ha matpuiie JJHK, ocymectensiercst Ha pubo- OIIK-4
coMax
3) cunres 6enxa Ha Mmatputie M—PHK, ocymectBisiercs B kiert- N 1nkse
Ke I1K-6 N2 ks
4) cunres Oenka Ha matpuue M—PHK, ocymectisercs Ha pu- N3 rik-6
6ocomax
62 | Tpaunchopmauusi — 3T0: N1 omx-4
1) nepeHoc reneTnyeckor HHGOpPMaLIUU MEXY KIETKaMU U N2 onk-4
OpraHu3MaMu ¢ IOMOIIIbIO BblJIeIeHHOM u3 kieTok JJHK W3 onk-4
2) IepeHOC reHEeTHYEeCKOM HH(OpMAIIMK MEKIY KICTKaMU OIIK-4
3) nepeHoc reHeTn4ecKol HHPOpPMaLIUK MEXY KIETKAMU U
OpraHM3MaMH ¢ NOMOIIbIO BbIEJIEHHON U3 KiieTok PHK N 1ke
4) nepeHoc reHeTHYecKoil HHPpOpMaLMU MEXAY KIETKaMHU U IK-6 | UA2 ke
OpraHU3MaMH C ITOMOIIBIO BBIICJICHHOT'O U3 KJIETOK ()epMEeHTA W3 k-6
63 HI/Iﬁpl/Ill — 3TO0: HIUOHK-4
1) NpOaYKT CAMSHUS KIETOK W12 ornica
2) NpOAYKT CIAMUSTHUS KJIETOK, KOra THOpUA HaclenyeT sipo OIK-4 | WJI3 omks
OJTHOT'O POJUTEISA, @ IMTOIUIA3MOH — JINOO APYroro poauTess,
160 000UX POAUTEIICH.
3) IpoayKT CJII/ISI}'{I/ISI KJIETOK, KOT/Ia THOPHT HACTIeYET sapa MK-6 W s
000UX ponuTene V2 s

4) NpOAYKT CIUSHUS KJIETOK, MOIy4EHHbIN pu THOpUIN3aluU

N3 nxe
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IMOPHOKYJIBTYPA — 3TO: N 1omnk-4
64 | 1) KynbTypa U30JIMPOBAHHBIX 3apOIbIIIEH N2 ornk-a
2) KyJbTypa U30JMPOBAHHBIX SHIOCIEPMOB N3 onk-4
3) KyJIbTypa U30JIMPOBAHHBIX CEMSOYEK OIIK-4
4) BIpallMBaHueE MbUIbLIBI HA HCKYCCTBEHHON MUTATEIHHOU
cpene W1 1x-6
[1K-6 N2 ke
W13 k-6
65 | Bo3HHKHOBeHHE TeHOMUKH KaK HAYYHOU JUCUHHILIHHbI W 1ormxk-4
CTAJI0 BO3MOKHBIM MOC/IE: W2 onk-4
1) ycranosnieHus crpyktypsl JJTHK; N3 onk-4
2) co31aHus KOHIICTIIINY T'eHa; OIIK-4
3) auddepeHuanum peryasiTOpHbIX U CTPYKTYPHBIX y4aCTKOB
reHa; W 1ks
4) MONMHOr0 CEKBEHUPOBAHUS I€HOMA Y Psijia OPraHU3MOB. [1K-6 N2 ke
W3 k-
66 | CyliecTBEHHOCTh I'eHa Y MATOreHHOT0 OPraHu3Ma - KOJIH- N 1onk-4
pyeMblii reHOM NPOAYKT He00X0AuM: W2 onk-4
1) nust pa3MHOXKEHUS KJICTKH, W3 onk-4
2) Auist MO AeP KAHHUSI XKUZHECA TEIbHOCTH; OIIK-4
3) U1 MHBa3WM B TKaHU;
4) nist ”HAKTUBAIIUU AHTUMUKPOOHOTO BEILIECTBA. W 1nks
I1K-6 N2 nxe
N3 k-6
67 | 1yisi moJry4eHusi MPOTOILIACTOB U3 KJIETOK FPUGOB HCIIOJI b- N1 omnk-4
3yercs: N2 onx-4
1) m3onum N3 omnx-4
2) TpUICUH OIIK-4
3) «yJIUTOUYHBIN (hepMEHT»
4) nencuH W 1ks
[1K-6 N2 ke

N3 nke
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68 | lns monmy4yeHHs MPOTOMJIACTOB U3 OaKTEpUATIbHBIX KIETOK UC- U1omx-4
MOJIb3YETCS: N2 onx-4
1) mu3onum N3 onx-4
2) «yIUTOYHBIH QepMeHT» OIIK-4
3) TpurcuH
4) nanavH W 1ks
[1K-6 N2 k-6
W13 e
69 | O6beqUHEHNE TEHOMOB KJIETOK Pa3HBIX BUIOB U POI0OB N1 omxk-4
BO3MOSKHO MIPH COMATHYECKOH rHOpuIH3aIum: N2 onk-4
1) TonBKO B IPUPOAHBIX YCIOBUAX; W13 onk-4
2) TOJIbKO B HCKYCCTBEHHBIX YCIIOBHSX; OIIK-4
3) B IpUPOTHBIX M UCKYCCTBEHHBIX YCIOBHSIX
WU 1nk-6
[1K-6 N2 rk-6
N3 k-6
70 | IIpenmMyecTBAMHM FeHHO-HH3KEHEPHOI0 HHCYJINHA SIBJISA- N1 omk-a
I0TCA: N2 onx-4
1) BBICOKasi aKTHBHOCTb; N3 onk-4
2) MeHbIIIas aJlIepreHHOCTh; OIIK-4
3) MeHbIIasi TOKCHYHOCTb;
4) Gonpliasi CTaOUIBHOCTb. W 1ks
I1K-6 N2 1k-6
W13 e
71 | TllpeumyiecTBa NOJy4YeHUsI BUAOCTeNUPUYUECKHX 15 Ye- W1 ormk-4
JIOBeKa 0eJIKOB IyTeM MUKPOOMOJIOTH4€eCKOr0 CHHTe3a: N2 onk-a
1) nmpocToTa 060pynOBaHMS; W3 onk-4
2) SKOHOMUYHOCTb; OIIK-4
3) oTcyTCTBHE Ne(PUIIMTHOTO CHIPHS;
4) cHATHE STUYECKUX TTPOOIIEM. N1 ks
[1K-6 N2 k-6
W3 k-6
72 | Pa3padoTaHHasi TEXHOJIOTHS MOJyYeHHsI PEeKOMOHMHAHTHOTO N1 omk-a
SPUTPONOITHHA OCHOBAHA HA IKCIPECCUM I'eHa: N2 onx-4
1) B x1eTkax OaKTepHii; N3 orx-4
2) B KJIETKaX APOXoKe OIIK-4
3) B KJIETKaX PacTEeHUM;
4) B KyJbType KUBOTHBIX KJIETOK. N 11k-6
I1K-6 N2 1k-6

N3 nke
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73 | Ilpu omeHke KauecTBa T€HHO-MH)KEHEPHOTr'0 MHCYJIMHA Tpedy- U1omx-4
ercs yeNsiTh 0cOOEHHO 0oJibllIee BHUMAHHUE TECTY Ha: N2 onk-a
1) crepunbHOCTb; N3 onk-4
2) TOKCUYHOCTb; OIIK-4
3) aJuIepreHHOCTD;
4) TUpOr€HHOCTb. W 1ks
[1K-6 N2 k-6
W13 e
74 | CurHajbHasi TPAHCAYKIIUSI: N1 omk-4
1) nepenava curxana oT KJIETOUHOM MEMOpPaHbI HA FEHOM; N2 onk-a
2) “HHAIHKAIUS OCJTKOBOTO CHHTE3a; W13 onk-4
3) MOCTTpaHCIIALMOHHBIE U3MEHEHUS OerKa; OIIK-4
4) BbIJIEJICHHUE JIMTUYECKUX (DEPMEHTOB.
WU 1nk-6
[1K-6 N2 rk-6
W13 k-6
75 | Tpancdepasbl 0CylIECTBIISIOT: N1 orxk-4
1) xaTanu3 OKUCIUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA; N2 orx-4
2) nepeHoc pyHKIMOHAIBHBIX TPYIII HA MOJIEKYJLY BOJbI; N3 onk-4
3) KaTanu3 peakiuii MPUCOCTUHEHUS 110 IBOMHBIM CBSI35IM; OIIK-4
4) kaTaym3 peakiui nepeHoca (pyHKIMOHAIBHBIX TPYIIT Ha
cyocTpar. N 11k-6
I1K-6 N2 k-6
W13 e
76 | MumeHb0 115 pU3HYECKHX H XMMHYECKHX MYTAreHOB B N1 omk-a
KJIeTKe 0000 HLEeKTOB SIBJISTIOTCH W2 onk-4
1) IHK; W3 onk-4
2) JHK-monmmmepasa; OIIK-4
3) PHK-nonmumepasa;
4) pubocoma; N1 ks
[1K-6 N2 k-6
W3 k-6
77 | IloHsAiTHE «JIHNKHE KOHIbD MPUMEHUTEIbHO K reHeTHY e- N1 omxk-4
CKOM MHKEHEPHUHU OTPAKAET: N2 onx-4
1) KoMIJIEeMEHTapHOCTh HYKJICOTHIHBIX MTOCIEI0BATEIIbH O- W3 onk-4
CTei; OIIK-4
2) B3aMMO/IeH CTBH € HYKJIIEMHOBBIX KUCIIOT ¥ TUCTOHOB;
3) pearupoBanue Apyr ¢ apyrom SH-rpymm ¢ obpazoBaHuemM N 11k-6
TUCYJTb(UTHBIX CBSI3EH; I1K-6 N2 ke
4) runpodhoO6HOE B3aUMOCHCTBUE JIUITHIOB. N3 ke
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78 | TlpeuMy1IECTBO PACTUTEIBHOTO ChIPbsl, MOJY4aeMOT0 MPH N1 orik-a
BBIPAIUBAHNH KYJbTYP KJIETOK Mepe] ChIpbeM, mojy4ae- N2 orx-a
MBbIM M3 IVIAHTAIMOHHBIX HJIM JUKOPACTYIINX PACTEHUI: N3 orx-4
1) GonbIIast KOHIEHTPALHS 1IEJIEBOTO MPOAYKTA; OIIK-4
2) MEHbIIIasi CTOUMOCTb;

3) cTaHIapPTHOCTD; N1 ks
4) Gonee MpOCTOE U3BJICYEHUE LIENIEBOTO MPOIYKTA. [1K-6 N2 ke
W3 ks

79 | AyKCHHBI — TEPMHH, I0JI KOTOPbIM 00beTHHSIOTCSI CIeI M- N1 onk-4
(puyeckue CTUMYJIATOPBI POCTA: W2 onk-4
1) pacTuTeNbHBIX TKaHEH N3 onk-4
2) aKTHHOMHIIECTOB; OIIK-4
3) KUBOTHBIX TKaHEH;

4) sybakTepuii. N 11k-6
IK-6 | UA2 nxs
W13 k-6
80 | Ileab ceKBEHHPOBAHHS F€HOMA — YCTAHOBJICHHE: W1 onk-4
1) pazmepoB reHoma N2 onk-a
2) moce10BaTeIbHOCTH HYKIICOTH IOB N3 onk-4
3) conepxanust A-T 1) cootHomenus: A-T/I'L] map nykneoTu- OIIK-4
JI0B
4) u3meHeHus MeTabom3Ma W 1ks
IMK-6 | UA2 k-6
W3 ks

81 | buorexHosorus — 3710...

1) usyueHue GUONOrUYECKON AKTMBHOCTH JIEKAPCTBEHHOTO N1 ork-4
PaCTUTENBHOTO ChIPhS N2 onk-a
2) UCTIONh30BaHUE KYIBTYpP KIETOK, OaKTepUi, )KHBOTHBIX, N3 ork-4
pacTenuii, oGecreunBaronyx cunTes crnemuduueckux semecrs | OIK-4

3) pa3paboTka HOBBIX JIEKAPCTBEHHBIX (DOPM MpErapaToB ¢

TIOMOIITHIO KUBBIX CHCTEM W/ 1k-6
4) u3ydeHne 3aBUCHMOCTH «CTPYKTypa-3GQpexT» B 1edcTBUN HK-6 | U2 k-
JIEKAPCTBEHHBIX CPEICTB N3 nk-e
1) CHHTE3 HOBBIX JICKAPCTBCHHBIX MIPEIMapaToB U U3YYCHUE UX

CBOMCTB

82 | Ioc/ienoBaTeIbHOCTD CTAAHIT OMOTEXHOJIOTHYECKOT0 Mpo- N 1omnk-4
mecca: W2 onk-4
1) o6paboTka 1eneBoro Mpoaykra, 00padoTka ChIpbs, PepMeH- N3 onk-4
Tanus u onotpanchopmarus OIIK-4
2) 6uorpanchopmarnusi, hepmenTaius, 00padoTKa ChIPhS U I1e-

JIEBOTrO NIPOAYKTA N 11k-6
3) ucxonHas o0paboTka ChIpbs, hepMeHTaIus, ouoTpancdop- [1K-6 N2 k-6
Mallusi, KOHeuHas: 00paboTKa 11e1eBOro MPOAYyKTa W3 k-6
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83 | OTanyuTeJbHbIE 0CO0EHHOCTH MPOKAPHOTHYECKOI KJIeT- N 1omnk-4
KN: I/II[Z OIIK-4
1) manslit pasmep N3 onk-4
2) Hanu4ue sapa OIIK-4
3) HamM4Ke CyOKIETOYHBIX OpraH eyl
4) MHOTOCTIOIHAS KJI€TOUYHAsl CTeHKa W 1ks
[1K-6 N2 ke
W13 rics
84 | [IpokapuoTkl — 3710 ... N1 omxk-4
1) xpynHbIe 0 pa3Mepy MHOTOKJIETOUHBIE CTPYKTYPBI, HE CO- N2 onk-a
JIepKale OpraHein W13 onk-4
2) Hebounpmme kietTku ¢ urorazmatuaeckor JJHK, xapakre- OIIK-4
pHU3yIOIIKECS OTCYTCTBUEM OpraHel
3) HeOoJIbIIINE KIIETKU, OKPY>KCHHBIC PUTHIHON KJIETOYHOM N1 ke
CTEHKOM, XapaKTEPU3YIOIIUECS OTCYTCTBUEM OPraHeNl U I1K-6 N2 ke
HammureM [JHK B muTonnasme W3 k-6
85 | llna3amuaa — 370 ...: Il
1) onpenenenHplil IMTAMM KUIIEYHON MAJIOYKH, UCIIOIb3YEMBbIil U 2OHK'4
JUTSE OMOTEXHOJIOTUUECKUX I1eTIeH A2 on-4
2) koabiieoOpasnas moinekyny JIHK - BHeXpoMocoMHBIH 2iie- U3 omcs
OIIK-4
MEHT F'eHeTU4ecKOoi nH(opmanuu
3) yuactok nenu PHK, Hecymmit uHpopManuo o CTpyKType VT s
reHa
. . [1K-6 N2 k-6
I') BUPYC, pa3MHOXAIOIINUKCSA B IUTOIJIa3ME MUKPOOHOM KJleT- VI3 s
KH
4)IHK B xierku 6aktepuit
86 | OT6op TpaHCcHOPMHPOBAHHBIX KJIETOK, COIEPKALIUX Pe- N 1omnk-4
koMOuHaHTHYI0 IHK (ru6puanyro mjiia3muay) npoBoasiT: N2 orx-4
1) recTupoBaHuEM Ha PE3UCTEHTHOCTb K Pa3IMYHON TeMIiepa- N3 onk-4
Type OIIK-4
2) TECTUPOBAHHEM Ha PE3UCTEHTHOCTDH K OMPE/IeJICHHBIM aH-
TUOUOTUKAM N1 ks
3) 0 CIOCOOHOCTH OKPAIIHBATHCSI TEMATOKCHIINHOM [TK-6 N2 ke
4) mo MOp(oOJOruHuecKUM NMPU3HAKAM J) IO CKOPOCTH POCTa U N3 ke
pa3MHOMKEHUs
87 | OTanYuTeIbHBbIE 0COOEHHOCTH IYKAPHOTHYECKOI KIEeTKH: N1 omk-a
1) Gonb1ioi pazmep N2 orx-4
2) OTCYTCTBHE siJipa N3 orx-4
3) puruaHas KIETOYHAsl CTEHKA OIIK-4
4) oTCyTCTBHE CYOKJIETOUHBIX OpraHess
YT s
I1K-6 N2 ke

W3 k-6




Crpannua 41 u3 68

88 | Dykapmotsl — 3710 ... gl
1) xpynHble 10 pa3Mepy MHOTI'OKJIETOUHBIE CTPYKTYPBI, COIEP- " H20m<-4
JKalye oprasesuisl 1 xpomocoMuyro JJHK e OfIK-4
2) neOonbime kiaeTku ¢ xpomocomuoi JIHK, xapakrepusyro- OITK-4 OfIK-4
IIMECs] OTCYTCTBUEM OpraHesI
3) HeOobIINE KIETKH, OKPYKEHHBIC PUTHUIHON KIETOUHON VT e
CTEHKOH, XapaKTepH3YIOLHMECA OTCYTCTBHEM OpraHeIl 1 K-6 VT2 e
HanmmuueM xpomocomHoi JJHK W3
4) nebonblMe KIETKU, OKpY>KEHHbIEe MeMOpaHoii u3 gocdo- -6
JIMITUTHBIX U O€JIKOBBIX CIIOEB, UMEIOIIHE SAPO C XPOMOCOM-
Hot JIHK u okpyxeHHbIe MeMOpaHaMu 000JI0UKH
89 | Saccharomyces cerevisiae — N1 omx-4
1) npokapuotnueckuii ananor E.coli, sBisironuiicst MOAenbIo N2 onk-4
JUISL U3YYEHUS KJIETOK YEJIOBEKa W3 onk-4
2) sykapuotndeckuit ananor E.coli, SBISFOIIHIACS MOIEITBIO OIIK-4
JUISL U3y4Y€HUs KJIETOK Y€eI0BeKa
WU 1nk-6
I1K-6 N2 nxe
W3 k-6
90 | Myraoum — 370 ...: N 1omnk-4
1) meTon, OCHOBaHHBIN Ha BBIJICJICHUN U KYJIbTUBUPOBAHUU N2 onk-4
TKAHEW U KJIETOK BBICIIMX MHOT'OKJIETOYHBIX OPraHU3MOB W3 onk-4
2) uzmenenue nepsuuHoil cTpyktypsl JIHK B konkperHom ee | OIIK-4
y4acTKe, 4TO, B KOHEYHOM CHYETe, MPUBOAUT K H3MEHEHHUIO
¢eHoruna OWONOrMYECKOr0 OOBEKTa, HCIOJIB3YEMOTO B N 1nks
OMOTEXHOJIOTHYECKUX MTpoLieccax [1K-6 N2 nke
3) MeToA co3aHus peKOMOMHAHTHBIX WK rubpuanbix JJHK N3 k-6
91 | KnerouHnasi HH:KeHEPHS — 3TO ...: N1 omx-4
1) meTon, OCHOBaHHBIN HA BBIACIICHUH U KYJTbTUBUPOBAHUU N2 onk-4
TKaHEH U KJIIETOK BBICIIMX MHOI'OKJIETOYHBIX OPraHU3MOB W3 onk-4
2) u3meHeHue neppuaHor cTpykTypsl JJHK B KOHKpeTHOM ee OIIK-4
y4acTKe, YTO, B KOHEUHOM CueTe, IPUBOJIUT K U3MEHEHUIO (e-
HOTUIA OMOJIOTMYECKOT0 00BEKTa, UCIOIB3YEMOr0 B OMOTEX- N 11k-6
HOJIOTMYECKHUX MpOoIeccax [TK-6 N2 k-6
3) MeTox co3maHusl peKOMOMHAHTHBIX Win THOpuaHbIX JTHK W3 ks
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92 | IIpouecc U3roToBJIEHHUsI TeHHO-MHKEHEPHBIX MPeNnapaToB
BRKJIKOYaeT: HI[ 1 OIK-4
1) xonupoBaHue reHa 4esioBeKa, OTBETCTBEHHOI'O 32 CUHTE3 W12 orics
HE00XOMMOr0 MPOTYKTa VI3 o
2) MOTM(UKALIMIO TEHETHYECKOTO armapaTa 00JbHOIO JIJIs OIIK-4
yBEJIMYCHHUS] OMOCHHTE3a HEOOXOJUMBIX MPOTYKTOB
3) BHeApeHne MUKpOOHO# KieTku ¢ pekomOunanTHoi JIHK B VT
OpraHu3M 4eCJIOBCKa T1K-6 )4l Z[z 1K-6
4) KyJIbTUBUPOBAaHHE U BbIIEJICHHE MUKPOOHBIX KJIETOK C pe- W13 s
komOuHaHTHEIME JJHK
1) BHEJIPEHU € YEeTIOBEYECKOro 'eHa B TUIA3MH1y MHKPOOHOMH
KJIETKH
93 | Tpe6oBanus k BekTopam IHK: N 1omx-4
1) orcyTcTBUE caiiTa peCTPUKIIMH, B KOTOPBIN OCYIIECTBICHA N2 onk-4
BCTaBKa W3 onk-4
2) 6oub1IO pa3zmep OIIK-4
3) BupocnenupuIHOCTh
4) HaM4Yue CeNeKTUBHBIX TeHETUYECKUX MapKEPOB AJIs UACH- U 1nkse
TUDHUKAIUN PEHUTUEHTHBIX KJIETOK, HECYIINX PEKOMOMHAHT- I1K-6 N2 k-6
nyio JIHK W13 k-6
94 | Cnoco0bl BBeIeHHsI KJIOHHPOBAHHBIX T€HOB B COMATHY €- N1 omk-a
CKHe KJIEeTKH: N2 onx-4
1) MuKkpouHbBEKIIUU N3 onx-4
2) C TOMOIIBI0 XMMHYECKHUX PEareHTOB, H3MEHSIOUIIX IPOHHU- OIIK-4
1IaeMOCTh MEMOpaH
3) ¢ MOMOIIIBIO JIUTIOCOM, «TEHEH» IPUTPOIIUTOB N 11k-6
4) sKCcTpaKopropaibHON 00pabOTKOM XPOMOCOM OaKTepHUaTh- ITK-6 N2 ks
HOM KJIETKH W3 k-6
95 | IIpenmyiecTBa OMOTEXHOJIOTHYECKOT0 IIPOU3BOACTBA O - N1 omk-4
TAHUYECKHX MPOAYKTOB Nepe] XMMAYECKUMH METOAaMu N2 orx-4
CHHTe3a: W3 onk-4
1) cunTe3 11€71€BOro MPOAYKTa B BUJE CIIOKHOM cMecH OIIK-4
2) Hecrienu(UIHOCTh
3) He3HAUMTEIBbHBIN BBIXOJ IIEJIEBOT'0 MMPOIYKTA N 1nke
4) BO3MOKHOCTb MOJTYYEHUS YUCTHIX H30MEPOB I1K-6 N2 nxe
W3 k-6
96 | IlpupoaHbie CHIBOPOTKH BHOCSAT B UTATEJIbHbIE CPEIbI € N1 omk-a
1eJbIO: W2 onk-4
1) mogepkaHusi OCMOTHYECKOTO JaBJICHUS B KJIETKE OIK-4 W3 onk-4
2) mpeaoXpaHeHUs KIETOK OT MOBPEXKICHUS
3) yCHIJICHHSI SHEPTeTHYECKUX MPOIIECCOB B KIIETKE
k- | s
N2 nxe

W3 k-6
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97 | leab cTepuiIn3aliM TEXHOJIOTHYECKOT0 BO3AyXa: N 1omnk-4
1) pa3pyuieHue OakTepHalbHBIX CIIOP N2 onx-4
2) ctabunM3anus KaueCTBEHHOr0 M KOJIMYECTBEHHOI'O COCTaBa W3 onk-4
3) obecnieueHme JbIXaHNUsI MUKPOOPTaHU3MOB-0M000HEKTOB OIIK-4
N 11k-6
I1K-6 N2 1k-6
W3 ke
98 | Ilo xapakTepy KyJIbTHBHPOBAHHS MPOAYHEHTA OHOCHHT e- N1 onk-4
THYECKHUN Mpouecc moApa3aeasitoT Ha: N2 onx-4
1) nepyuoarYecKui, MOJyIEPHUOANICCKUHN, HEMPEPBIBHBIN, OTh- N3 onx-4
€MHO-10JINBHON OIIK-4
2) IOBEPXHOCTHBIN M ITyOUHHBII
N lk-6
I1K-6 N2 k-6
W3 ks
99 | Ha ckopocTh pa3MHOKeHUS] MUKPOOPraHU3MOB- N 1omx-4
0M000bEKTOB B 00JIbIIIEH CTENEHH BJIUSET: W2 onk-4
1) TemnepaTypa KyJIbTypaabHOU Cpeabl N3 onk-a
2) cTereHb adpaIyy CpesIbl OIIK-4
3) KOHIIEHTpAITUs TUMHUTUPYIOIIETO CyOCcTpaTa
4) pH cpenpl W 11ks
[1K-6 N2 k-6
W3 k-6
100 | TOTUIIOTEHTHOCTH — 3TO: W1 omk-4
1) CBOICTBO KJIETOK peaM30BaTh T€HETUYECKYIO HH(POPMAITHIO N2 onk-4
Aapa. W3 ork-4
2) CBOMCTBO KJIETOK pealn30BaTh TeHeTHYecKyto nHpopmanuio | OIIK-4
siipa, 00eCneYnBAIOIIYIO UX Pa3BUTHE 0 L[EJIOTO OpraHu3Ma.
3) CBOMCTBO KJIETOK PEaTn30BaTh T'€HETUYECKYIO HH(POpMAIIIIO N1 ks
sipa, 00ecneunBaroIyo ux Au¢depeHIupoBKY U pa3BUTHE 10 I1K-6 N2 ke
1IEJIOr0 Opra”Hu3ma. N3 k-6
4) cBOMCTBO KJIECTOK peaJii30BaTh TCHETUYECKYIO HH(OPMAITUIO
XpOMOCOM, 00ecednBaIOIIyI0 UX TU(depeHIPOBKY.
5.3.2.2. Bonipochl /11l YCTHOTO ONIpoca
Komme-
Ne Copep:xkanue TeHuHsI HAK
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I'maBHbBIe HanIPabBIEHUS UCIOJIB30BAHUS KYJIbTYPbI H30JIHPO-
BAaHHBIX KJIETOK U TKaHEH pacTeHHi B OMOTEXHOJIOTHH.

OIIK-4

A1 onk-4

U2 onk-4

W3 onk-4

[1K-6

U1 ke

V12 s

U3 nk-e

OcHOBHBIE KOMIIOHEHTHI ITUTATEIbLHBIX Cpea, UCIMOJIb3yCMbIX IJIA
KaJIyCOI'CHE3a, Pa3JIMIHbIX TUITOB MOp(bOFCHCSa " KJIOHAJBbHOI'O
MUKPOPA3MHOXKCHUA.

OIIK-4

W1 ork-4

W2 onk-4

W3 onk-4

I1K-6

U1 ke

N2 nxe

N3 ke

OCHOBHEIE BEXH B HCTOPHH pa3BUTUSA METOZA KYJIbTYPbI
H30JIMPOBAHHBIX KJIETOK U TKaHen paCTeHHﬁ B OMOTEXHOIOTHH.

OIIK-4

W1 ork-4

N2 onk-4

W3 onk-4

I1K-6

U1 ke

N2 ke

W3 k-6

Kamnyc. Kak nony4uTs KaqlyCHYIO TKaHb U KAKOBBI BO3MOYKHO-
CTU €€ HCIOJIb30BaHUS B OMOTEXHOIOTUN?

OIIK-4

U1 onk-4

W2 onk-4

N3 ork-4

[1K-6

VT s

V12 s

U3 ke

Texunka BBCACHUS B KYJIbTYPY U KYJIBbTHUBUPOBAHUC U30JIUP O-
BaHHBIX TKaHeEH paCTCHHﬁ.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

I1K-6

VT ke

N2 ke

N3 rik-6

Oco0eHHOCTH KaJUTyCHBIX KJIETOK. ['eHeTHKa KallIyCHBIX KJIETOK.

OIIK-4

N1 onk-a

N2 onk-4

W3 onk-4

I1K-6

U1 ke

W2 k-6

W3 k-6

Uro Takoe TOTUITOTEHTHOCTh KaJUTyCHBIX KJIETOK M KaKOBa
4acToTa eé peanu3aiuu’?

OIIK-4

U1 onk-4

U2 orik-4

W3 onk-4

[1K-6

VT s

V12 s

U3 nk-e

OcHoBHBIE 3Tanbl MOpQOreHesa B KyJIbType KaJTyCHBIX KJIETOK.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

[1K-6

VT s

V12 s

N3 ke

FOpMOHOHeE}aBI/ICI/IMbIe KJICTOYHBIC TKaHH.

OIIK-4

N1 onk-a

W2 onx-4
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W3 onk-4

I1K-6

U1 ke

U2 ke

/3 ke

10

KynbpTypa KJI€TOUHBIX CyCIIEH3Hil.

OIIK-4

N1 ork-4

N2 onk-4

N3 ork-4

I1K-6

N1 ke

U2 ke

/3 ke

11

KysabpTypa 01MHOYHBIX KJIETOK.

OIIK-4

W1 onk-4

N2 onk-a

W3 onk-4

I1K-6

W1 k-6

N2 nxe

W3 rxe

12

Mopdorenes B KaJuTyCHBIX TKaHSX.

OIIK-4

AT ork-4

N2 onk-4

W3 onk-4

I1K-6

W1 k-6

U2 ke

U3 ke

13

BcrnoMoraTensHOE HCITONB30BaHKEe METOOB iN VItro B cenekuu
pacTeHu#t (Ipeo0JIeHHe TPOraMHON U TTOCTTaMHON HECOBM €-
CTUMOCTH).

OIIK-4

N1 ork-4

N2 ork-4

N3 ork-4

[1K-6

N1 ke

V12 s

W3 ke

14

MHUKpOKJIOHAJIFHOE pa3MHOKEHHE OTJAIEHHBIX THOPUIOB.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

I1K-6

U1 ke

W2 k-6

W13 k-6

15

KaxoBbI npu4YrHBI BOSHUKHOBEHHSI COMAaTHYECKOT'0 YMOPHOTeH e-
3a? Kakue ycrnoBust TpeOyroTCs Uil €ro JalbHENHero pa3Butus?

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

I1K-6

N1 ke

N2 ke

W3 ke

16

[Monyuenue ramiouaoB iN Vitro u KCmoib30BaHUE X B CEICKIHH.

OIIK-4

W1 onk-4

W2 onk-4

W13 onk-4

[1K-6

VT s

V12 s

U3 nk-e

17

Hcnonp3oBaHUE JUTAILIONIOB B CEJIEKIIMU CEIbCKOXO0351CTBEH-
HBIX KYJIBTYD.

OIIK-4

U1 onk-4

W2 onk-4

W3 onk-4

I1K-6

N1 ke
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W2 k-6

/3 ke

18

AHI[pOFeHHI)Ie U 'MHOI'CHHBIC I'aIllJIOUAbI.

OIIK-4

W1 onk-4

W2 onk-4

N3 ork-4

[1K-6

N1 k-6

N2 k-6

W3 ke

19

Kpunocoxpanenue pacrenuil.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

I1K-6

VT ke

W2 nk-6

W13 nk-6

20

ComakioHabHas K3MEHYUBOCTD (BapruaOeIbHOCTD).

OIIK-4

N1 onk-a

N2 ork-4

W13 onk-4

I1K-6

N1 ke

W2 k-6

W13 nk-6

21

Cenexuus pacTeHHN Ha KIIETOYHOM YPOBHE.

OIIK-4

W1 onk-4

N2 ork-4

N3 ork-4

[1K-6

VT s

V12 s

W3 ke

22

ComaTtuveckasi THOpUI3aIIus.

OIIK-4

W1 ork-4

W2 onk-4

N3 ork-4

I1K-6

NI ke

N2 ke

W13 k-6

23

OcHOBHBIE 3TaIlbl COMaTHYECKOT0 SMOpPHOreHe3a.

OIIK-4

N1 onk-a

N2 ork-4

W13 onk-4

I1K-6

N1 ke

W2 k-6

W13 nk-6

24

Brizenenne npoToriacTos.

OIIK-4

W1 onk-4

N2 ork-4

N3 ork-4

[1K-6

N1 k-6

N2 -6

W3 ke

25

OcobeHnocTH KYJIbTUBUPOBAHUS IPOTOITIJIACTOB.

OIIK-4

W1 onk-4

W2 onk-4

N3 ork-4

I1K-6

N1 ke

N2 k-6

N3 k-6
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26

[Ipuémbl 1 METOABI CIUSHUSA U30JIMPOBAHHBIX IIPOTOILIACTOB.

OIIK-4

A1 onk-4

W2 onk-4

W13 onk-4

[1K-6

U1 ke

U2 nk-e

U3 nk-e

27

MexaHu3M OCYILECTBIIEHUS PETYJIALUN CUHTE3a (PUTOIOPMOHOB.

OIIK-4

N1 onk-a

U2 onk-4

W3 onk-4

I1K-6

U1 ke

U2 ke

N3 ke

28

3aBUCUMOCTb YPOBHS (PUTOrOPMOHOB OT OpraHa pacTeHMUs.

OIIK-4

W1 onk-4

W2 onk-4

W13 onk-4

I1K-6

U1 ke

W2 ks

W3 ke

29

Perynsuus ontorenesa. [Iokoi u crmocoObl ero npeo10ICHHMS.

OIIK-4

A1 onk-4

W2 onk-4

W3 onk-4

[1K-6

UL nke

V12 s

U3 nk-e

30

Perynsanus pocta cre0s.

OIIK-4

N1 onk-a

W2 onk-4

W3 onk-4

I1K-6

U1 ke

N2 ke

N3 ke

31

Perynsnus ¢porocunresa.

OIIK-4

N1 onk-a

W2 onk-4

N3 onk-4

I1K-6

U1 ke

W2 ks

W3 k-6

32

PGFYJ'ISIHI/IH TpaHCIIOPTa BCIICCTB U KAYCCTBaA YpOxKasd.

OIIK-4

W1 onk-4

W2 onk-4

W3 onk-4

[1K-6

VT s

U2 nk-e

U3 nk-e

33

PGFYJIHI_II/ISI O6pa3OBaHI/I}I OTACIUTEIBHOIO CJIOA

OIIK-4

N1 ork-4

W2 onk-4

W13 onk-4

[1K-6

U1 ke

V12 s

W13 nk-6

34

PerHﬂHI/ISI YCTOﬁqHBOCTH K a0MOTUYECKUM (baKTOpaM

OIIK-4

N1 onk-a

N2 onk-a
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W3 onk-4

I1K-6

U1 ke

U2 ke

/3 ke

35

@UTOPEryIsATOPHI B CUCTEME 3aIUThl pACTEHUN

OIIK-4

N1 ork-4

N2 onk-4

N3 ork-4

I1K-6

N1 ke

U2 ke

/3 ke

36

[Ipumenenue perynsaTopoB pocTa W pasBUTUE PACTCHUI
B TEXHOJIOTMH BO3JIEJIBIBAHUS CEJIbCKOXO3AUCTBEHHBIX KYJIbTYP

OIIK-4

W1 onk-4

N2 onk-a

W3 onk-4

I1K-6

W1 k-6

N2 nxe

W3 rxe

37

Dkoaoruyeckas 0€30IMacHOCTh IMPUMCHCHHSA PEryJLATOPOB poOCTa.

OIIK-4

AT ork-4

N2 onk-4

W3 onk-4

I1K-6

W1 k-6

U2 ke

U3 ke

38

I'enernueckas 6€30MaCHOCTh MPUMEHEHUS PETYIISTOPOB POCTA.

OIIK-4

N1 ork-4

N2 ork-4

N3 ork-4

I1K-6

N1 ke

U2 ke

/3 ke

39

Kakumu crioco6aMu MOXHO YBEIHUUTH COJEpKaHUe aOCIIN30BOM
KHMCJIOThI pacTeHUI?

OIIK-4

N1 onk-a

N2 onk-a

N3 ork-4

I1K-6

W1 k-6

N2 rxe

W3 k-6

40

Kax MoxxHO TOBBICHTH 3 ()EKTUBHOCTh ACUCTBUS (DUTOPETYIIS-
TOPOB?

OIIK-4

NAI ork-4

N2 ork-4

W3 onk-4

I1K-6

W1 k-6

W2 nk-6

U3 ke

5.3.2.3. 3agaun )i NPOBEPKU YMEHH I U HABBIKOB
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Omnpenenuts MOCIE0BATEIBHOCTD 3TAOB U TPEOOBAHUS
0 MpoLeAype MOodydeHUsl 0€3BUPYCHBIX pacTeHHM KapTodens ¢
HCIIOJIB30BAHNUEM KYJIbTYpPbl MEPUCTEMATHY €CKUX TKAHEH.

1. OnpenenuTs NPaBUIBHO pa3Mep KCILUIAHTOB , IIPOCTE-
pHIIN30BATh UX.

2.00paboTath 3KCOJAHTBl PACTBOPOM ......... (1r/m) mns
MHAYKLUH CIISIINX MOYeK.

3. IToMecTUTh HKCIJIAHTBHI Ha MOBEPXHOCTh CTEPHIIBHOIO

BIIQYKHOTO CYOCTPaTa (..eevvvevnvennn.n.. ). Iomyunts moberu pa3s-
MEPOM ............ cM

4. B YCIIOBUSIX JaMUHaAp-OOKca TMpHu yBe- U2 ork-4
JWYEHUH .... - ..... Pa3 TOJ JIYIOH MPOM3BECTU H3OJIIUIO U3 ork-4
................. BEPXYLIEYHBIX-................ MEPUCTEM pPa3MEpPOM
........... MKM.

5. IloMecTHTh AKCHJIAHTHI HA arapu30BaHHYIO MUTATEINb-
HYIO CPENY uvvnnennnnn.

5. JUid KyJIbTUBHPOBAHHUS JKCIUIAHTOB OINPEIEIUTH IIpa-
BHJIbHO CJEYIONINE TOKA3aTEIIH:

- TEMITEpaTyPhI,
- OCBEILIEHHOCTH,
- IPOJOJDKUTENHLHOCTH JIHA,
- IPOAOJKUTETLHOCTH KyTbTHBUPOBAHUA | e 4
i CYTOK). IK-6
6. I[lepenectu cocynbl C IKCIIAHTAMUHA ............. cy-
TOK B KAMEPY C OCBEIIEHHOCTBIO ....... mokc. K xoHiy aToro ne-
pHo/a MOOEru TOCTUTHYT pa3Mepa ............... CM.
7. IlepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMHUPOBABIIIH -
ecst moberu Ha cpexy MC ¢ noOaBieHHeEM ...... % KOHIIEHTpAaIuu
¢uTOropMoHa ............. ISl MHIYKIAA (GOPMUPOBAHUS TA3YII-
HBIX TTOOETOB M MIPUIATOYHBIX KOPHEH.
8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE TOCTHUT-
HYT pa3Mepa ....... CM.
9. Ila3zymHple 1OOErM MEpPEHECTH Ha arapu30BaHHYIO W12 s
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu .......... r/1 caxa- VI3 s
PO3BI B COCY/IBI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOIOJKUTEIILHOCTD JIHS,
- MPOJIOJDKUTEIEHOCTh KyJIbTUBUPOBAHUS
(v CYTOK)
11. B utore yepes ...... MecsIa B Kaxaou Kosiabe paszo-
BBETCH ..... - ..... IIT. MUKPOKIyOHEH, KOTOpBIE MOTYT CITY>KUTh

HMCTOYHUKAMU HOBBIX HCXOJHBIX 0€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.
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Omnpenenuts MOCIE0BATEIBHOCTD 3TAOB U TPEOOBAHUS
[0 MpOLEAYpE MOJIy4YeHUsI OE3BUPYCHBIX PAaCTEHHH ....... C HcC-
IIOJIb30BAaHUEM KYJIbTYPbl MEPUCTEMATHYECKUX TKAHEH.

1. OnpenenuTh NpaBUILHO pa3Mep IKCIUIAHTOB , MPOCTE-
pHIIN30BATh UX.

2.00paboTath 3KCOJAHTBl PACTBOPOM ......... (1r/m) mns
MHAYKLUH CIISIINX MOYeK.

3. IToMecTUTh HKCIJIAHTBHI Ha MOBEPXHOCTh CTEPHIIBHOIO

BIIQYXKHOTO CYOCTPaTa (..eevvvennvvnnnn... ). [Tomyunts moberu pa3s-
MEPOM ............ cM

4. B YCIOBMSIX JlaMHUHAp-OOKca TMpHU yBe- U2 ork-4
JWYEHUH .... - ..... Pa3 TOJ JIYIOH MPOM3BECTU H3OJIIUIO U3 ork-4
................. BEPXYLIEYHBIX-................ MEPUCTEM pPa3MEpPOM
........... MKM.

5. IloMecTHTh AKCHJIAHTHI HA arapu30BaHHYIO MUTATEb-
HYIO CPENY uvvnnennnnn.

5. JUid KyJIbTUBHPOBAHHUS JKCIUIAHTOB OIPEIEIUTH IIpa-
BHJIbHO CJEYIONINE TOKA3aTEIIH:

- TEMITEpaTyPhI,
- OCBEILIEHHOCTH,
- IPOJOJDKUTENHLHOCTH JIHA,
- IPOAOJKUTETLHOCTH KyTbTHBUPOBAHUA | e 4
2 N GO CYTOK). IK-6
6. I[lepeHectu cocynbl C dKCIIAHTAMHUHA ............. cy-
TOK B KAMEPY C OCBEIIEHHOCTBIO ....... mokc. K xoHiy aToro ne-
proJa TOOETH TOCTUTHYT Pa3MEPA .....c.n....... CM.
7. IlepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMHUPOBABIIIH -
ecst moberu Ha cpexy MC ¢ noOaBieHHeEM ...... % KOHIIEHTpAaIuu
¢uTOropMoHa ............. ISl MHIYKIAA (GOPMUPOBAHUS TA3YII-
HBIX TTOOETOB M MIPUIATOYHBIX KOPHEH.
8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE JOCTHUT-
HYT pa3Mepa ....... CM.
9. Ila3zymHple 1OOErM MEpPEHECTH Ha arapu30BaHHYIO W12 s
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu .......... r/1 caxa- VI3 s
PO3BI B COCY/IBI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOIOJKUTEIIBHOCTD JHS,
- MPOJIOJDKUTEIEHOCTh KyJIbTUBUPOBAHUS
(v CYTOK)
11. B utore yepes ...... MecsIa B Kaxaou Kosiabe paszo-
BBETCH ..... - ..... IIT. MUKPOKIyOHEH, KOTOpBIE MOTYT CITY>KUTh

HMCTOYHUKAMU HOBBIX UCXOJHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.
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Omnpenenuts MOCIE0BATEIBHOCTD 3TAOB U TPEOOBAHUS
[0 MpOLEAype MONyuyeHUs! OE3BUPYCHBIX PACTEHUH ...... C HcC-
IIOJIb30BAaHUEM KYJIbTYPbl MEPUCTEMATHYECKUX TKAHEH.

1. OnpenenuTs NPaBUIBHO pa3Mep KCILUIAHTOB , IIPOCTE-
pHIIN30BATh UX.

2.00paboTaTh 3KCHJAHTBl PACTBOPOM ......... (Ir/m) mns
MHAYKLUH CIISIINX MOYeK.

3. IToMecTUTh HKCIJIAHTBHI Ha MOBEPXHOCTh CTEPHIIBHOIO

BIIQYXKHOTO CYOCTPaTa (..eevvvennvvnnnn... ). [Tomyunts moberu pa3s-
MEPOM ............ cM

4. B YCIIOBUSIX JaMUHaAp-OOKca TMpHu yBe- U2 ork-4
JWYEHUH .... - ..... pa3 MOJ JIYHOW MPOU3BECTU H3OISAIHIO U3 ork-4
................. BEPXYLIEYHBIX-................ MEPUCTEM pPa3MEpPOM
........... MKM.

5. IloMecTHTh AKCHJIAHTHI HA arapu30BaHHYIO MUTATEb-
HYIO CPENY uvvnnennnnn.

5. JUid KyJIbTUBHPOBAHHUS JKCIUIAHTOB OINPEIEIUTH IIpa-
BHJIbHO CJEYIONINE TOKA3aTEIIH:

- TEMITEpaTyPhI,
- OCBEILIEHHOCTH,
- IPOJOJDKUTENHLHOCTH JIHS,
- IPOAOJKUTETLHOCTH KyTbTHBUPOBAHUA | e 4
I I G CYTOK). IK-6
6. I[lepeHectu cocynbl C dKCIIAHTAMHUHA ............. cy-
TOK B KAMEPY C OCBEIIEHHOCTBIO ....... mokc. K xoHiy aToro ne-
pHo/a MOOEru TOCTUTHYT pa3Mepa ............... CM.
7. [lepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMUPOBABIIH-
ecst moberu Ha cpexy MC ¢ noOaBieHHeEM ...... % KOHILIEHTpaLIH1
¢uTOropMoHa ............. JUIsL MTHAYKUUK (OpMHUPOBaHUS Mazyll-
HBIX TTOOETOB M MIPUIATOYHBIX KOPHEH.
8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE TOCTHUT-
HYT pa3Mmepa ....... CM.
9. Ila3zymHple 1OOErM MEpPEHECTH Ha arapu30BaHHYIO W12 s
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu .......... r/1 caxa- VI3 s
PO3BI B COCY/IBI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOIOJKUTEIILHOCTD JIHS,
- MPOJIOJDKUTEIEHOCTh KyJIbTUBUPOBAHUS
(v CYTOK)
11. B utore yepes ...... Mecsa B KakJol Kojbe paso-
BBETCH ..... - ..... IIT. MUKPOKIyOHEH, KOTOpBIE MOTYT CITY>KUTh

HMCTOYHUKAMU HOBBIX UCXOJHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.
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[IpoBecTr  KOJIXMIIMHUPOBaHUE TaIlJIOUJHBIX pPETEHEPAaHTOB
.............. JUJIsl BOCCTAHOBJIEHUS JTUILJIOWIHOr0 Habopa XpoMo-
COM U MOJIYYEHUS TUTaIIONJI0B, UCIOJb3Ysl CIEAYIOIINE ITaIlbl
paboTHhI:

1. IIpoOupku ¢ pacTeHUSIMHU, Pa3BUBIIMMHUCS U3 H30JUPOBAHHBIX
3apoJbIIIeH 10 Ga3wl ... - .... JIMCTEB 34 ....... JTHEW J10 KOJIXUIIU-
HUPOBAHHMS NTIOMECTUTHh B KaMepy C HOYHOM TeMmepatypou .... -
... oC.

2. PactoBop .....% xonxunuHa ¥ ....% JAMCO HanuBaroT B npo-
OMpPKH U TOMEIIAIOT UX B MUKpoaHaspocTat (Momgens MU-752).
BbikayaTh BO3AYyX 10 JaBJIEHHUSA ...... MM pT. CT. B T€4ECHHUE
MUHYT. BoccTaHOBUTH /1aBlieHNE MEUIEHHBIM BBEJIEHUEM BO31Y-
xa [Iponenypa nosropsercs ......... pasa.

3. PacTenus BbICaJuTh B COCYJbl C IOYBOW M BBIPAIIUBATH IIPU
JTHEBHOM Temmeparype ...... °C ¥ HOYHOM .......... °C.

4. Yepe3 .... IHEH NMPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM ....ennn... (2 mr/n), O 5 Mr/m)u ..o, (3

OIIK-4
I1K-6

N2 onk-4
N3 ork-4

N2 rxe
W3 k-6

[IpoBecTH KOJXMIMHUPOBAHHWE TaIUIOMJHBIX pEreHepaHTOB
.............. JUUIsl BOCCTAHOBJIEHUS JTUILIOUIHOI0 Habopa XpoMo-
COM U TOJIYYEHHUsl TUTATUIOUOB, UCIOJb3Ys CIEAYIOIINE ITAIb
paboThI:

1. IIpoOupku ¢ pacTeHUSIMH, Pa3BUBIIMMHUCS U3 H30JIUPOBAHHBIX
3aponbliieit 10 ¢assl ... - .... JIUCTEB 32 ....... JTHEW 10 KOJIXHI[U-
HHUPOBAaHUS MTOMECTUTh B KaMepy ¢ HOYHOW TEMIIEpaTypoi .... -
... oC.

2. PactoBop .....% xonxunuHa # ....% JIMCO HamuBaioT B po-
OMpKH ¥ MOMEIIA0T UX B MHUKpoaHaspoctat (Moaens MI-752).
BbikayaTh BO3AyX 10 JaBJIEHHUSA ...... MM pT. CT. B T€YEHHUE
MUHYT. BoccTaHOBUTH N1aBlieHNE MEUIEHHBIM BBEJIEHUEM BO3Y-
xa [Ipouenypa nosropsercs ......... pasza.

3. Pacrenus BbICaIuTh B COCYIBI C TTOYBOI M BHIpAIIMBATH MPHU
JTHEBHOU TeMIlepaType ...... °C M HOYHOH .......... °C.

4. Yepe3 .... OHEW NpPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
OS5 Mr/m)u ..o, (3

OIIK-4
I1K-6

W2 onk-4
W13 onk-4

W2 rxe
W13 nk-6

[IpoBecTr  KOJIXMIIMHUPOBaHUE TaIlJIOUJHBIX pPETEHEPAaHTOB
.............. IJ1sl BOCCTAHOBJIGHUS TUILJIOMIHOTO HAabopa XpoMo-
COM M NOJIYYEHMs JUTaIUIOMA0B, UCIOJIb3Ys CIEAYIOIINE 3Talbl
paboTHhI:

1. I[TpoGupku ¢ pacTEHUSIMHU, Pa3BUBIIMMHUCS U3 W30 POBAHHBIX
3aponblieit 10 ¢assl ... - .... JIUCTEB 32 ....... JTHEW 10 KOJIXHIU-
HUPOBAHHMS IIOMECTUTh B KaMepy C HOYHOM TEMIIEPATypoH .... -
oo oC.

2. PactoBop .....% xonxunuHa # ....% JIMCO HamuBaioT B po-
OMpKH U TOMEMIAIOT UX B MUKpoaHa’poctar (Moxens MU-752).

OIIK-4
[1K-6

W12 onk-4
W3 ork-4
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Brikauath BO3AyX 10 AABJICHUSA ...... MM pT. CT. B T€UECHHE
MHHYT. BocCTaHOBUTH aBieHNE MEJICHHBIM BBEICHUEM BO3/Y-
xa [Iponenypa nosropsercs ......... pasza.

3. PacTeHus BBICAIUTH B COCYAbI C TOYBOM M BbIpALMBATH MPHU
JTHEBHOM Temmeparype ...... °C ¥ HOYHOM .......... °C.

4. Yepe3 .... JHEH MPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
|210) S (2 mr/m), ....... (USRI Y1 v} 18 S (3

N2 ke
N3 k-6

[IpoBecTH KOJNXMIMHUPOBAHHWE TaIUIOMJIHBIX pEreHepaHTOB
.............. JJIsl BOCCTAHOBJIEHUS TUIIJIOWTHOTO Habopa XpoMo-
COM U TOJIYYEHHUS TUTAIIONI0B, UCIOJb3Ysl CIEAYIOIINE TaIbl
paloThI:

1. ITpoGupku ¢ pacTeHUSIMHU, Pa3BUBIIMMHUCS U3 U30JIHMPOBAHHBIX
3aponbliieit 10 gassl ... - .... JUCTEB3A ....... JHEN 10 KOJIXHUIH-
HUPOBaHUS TIOMECTUTH B KaMepy ¢ HOYHOW TeMIepaTypou .... -
.. oC.

2. PactoBop .....% xonxuuuHa # ....% JIMCO HanuBaror B npo-
OMPKH ¥ MMOMEMIAIOT UX B MHUKpoaHaspocrat (Moaens MIU-752).
BbikayaTth BO3AyX 10 JaBICHHUSA ...... MM pT. CT. B TE€YEHUE
MUHYT. BoccTaHOBUTD /1aBlieHUE MEUIEHHBIM BBEJIEHUEM BO31Y-
xa [Ipouenypa mosropsercs ......... pasa.

3. PacreHus BbICaIuTh B COCYIBI C TIOYBOM M BBIPAIIMBATH MPHU
JTHEBHOW TeMIeparype ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... IHEH NPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM .....oeue.... (2 mr/m), ....... OS5 Mr/myu coovenniinin... (3

OIIK-4
I1K-6

W12 onk-4
W3 ork-4

N2 ke
W3 k-6

[IpoBecTn KONXMIMHUPOBAHHE TaIUIOWAHBIX PEreHEPaHTOB
.............. JUUIsl BOCCTAHOBJIEHUS TUILJIOUIHOIO Habopa XpoMo-
COM M TIOJYYEHUS JUTAIUIONI0B, MUCIONb3YS CIEAYIOIIHE JTaIlbI
paloThI:

1. IIpobupkH ¢ pacTeHUsIMH, pa3BUBLIMMUCS U3 U30JIMPOBAHHBIX
3apoablieit 10 ¢asbl ... - .... JJUCTEB3A ....... JHEeH 10 KOIXUIU-
HUPOBAHUS MIOMECTUTh B KaMepy ¢ HOYHOI TemmnepaTypoi .... -
... °C.

2. PactoBop .....% konxunuHa u ....% JMCO HanuBaooT B 1po-
OMPKH ¥ MMOMEMIAIOT UX B MHUKpoaHadpoctat (Moaens MI-752).
BbikauaTh BO3yX 10 JaBJICHUSA ...... MM pT. CT. B T€4E€HHE
MHUHYT. BoccTaHOBUTH /1aBiIeHHE MEJIEHHBIM BBEJJEHHEM BO3/Y-
xa I[Ipouenypa mosropsiercs ......... pasa.

3. Pactenust BeICAAUTh B COCYABI C TIOYBOW M BBIpAIIMBATH MPH
JHEBHOM TEMIIEPATYPE ...... °C M HOYHOH .......... °C.

4. Yepes .... [IHEH NPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM ....ceen.nn. (2 mr/m), ....... OSMI/M) | ceveiiiin, (3

OIIK-4
I1K-6

N2 onk-4
W3 onk-4

A2 n-e
W3 e

5.3.2.4. llepeyenn TeM pedepaToB, KOHTPOJIBHBIX, pacdyeTHO-TpadpuyecKux pador

| & |

Tema pedepara
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n/n
1 Cenexiuus Kak OJMH W3 METOIOB IMOJIy4YeHHUs 00Jiee MPOAYKTHBHBIX OMOOOBEKTOB U OHO-
00BEKTOB C JPYTMMHU Kau€CTBAMH.
MyrTarenes. ®usznueckue, XUMUIECKUE, OMOJOTHYECKHE MYTareHbl, MEXaHU3M UX JCH-
2 | crBud. Knaccudukanus myrtanuii. [Ipobiema reneTnueckoi cTabuIbHOCTH MyTaHTOB 10
MpU3HaKy 00pa30BaHUS IEIEBOTr0 OMOTEXHOJIOTHY ECKOTO MPOIYKTA.
Kinerounast nnxenepus. Mcnonbp3oBaHue €€ METOIOB B CO3JaHMM MHKPOOPraHU3MOB U
3 | KJIIETOK pacTeHuM — HOBBbIX mpoayueHToB bBAB. MeToa ciausiHus NpOTOIIIACTOB MPHUM e-
HUTEJILHO K PACTUTEIBHBIM KJIETKAM.
4 PacTuTenpHbIl MUP KaK MCTOYHHK CBHIPbs JUI Pa3JIMYHBIX OTpPacieil HAPOJHOIO XO3sM-
CTBA.
5 | JoCTOMHCTBAa OMOTEXHOJIOTHHU B MMOJYYEHUU OMOJIOrMYECKU aKTHBHBIX BEIECTB HA OCHO-
B€ KYJIbTYp KJIETOK U TKaHEW pacTeHUi
OO6nacTi UCHOJIb30BaHMS KYJIBTYP KJIETOK pacTeHHHl. Y CJIOBUS Mepexoja Ha MOoydeHHe
6 JIEKapCTBEHHBIX MPENApaTOB Ha OCHOBE KIIETOK PACTEHUM.
ITonsiTHE KyIbTYpHI KJIETOK M TKAHEW pacTeHUU. TOTHIIOTEHTHOCTh PAaCTUTENIBHBIX Kile-
7| Tox.
8 KantycHble U CyClIeH3MOHHBIE KYJIBTYPbI, HX XapaKTEPUCTUKA.
[TonOop WMHTPETMEHTOB Cpeabl KYJIbTUBHUPOBAHMS JJIsi 00ECHEUYEHHUS pOCTa M CHUHTE3a
9 | npoyKTOB BTOPHYHOrO MeTaGoIH3Ma
10 [Ipumepsl cOCTaBOB MUTATENBHBIX CPEJl, IPUMEHSAEMbIX IIPU KYJIbTUBUPOBAHUU KIIETOK U
TKaHEeW pacTeHUN.
Hpyrue daktopsl (TeMepaTypa, OCBEIIEHHOCTb, YCIOBUS a’paliuul U JIp.), BIUSIOIINE Ha
11 | cunres u crenens HakomeHus BTOPUYHBIX METa0OIUTOB.
12 | Homyuyenne xamtycHsIX KynbTyp. IIpoGiieMa cTepUIbHOCTH KCIIIAHTA.
KpuBas pocta xamrycHoit TkaHu. OCOOCHHOCTH CHHTE3a BTOPUYHBIX METa0OJIMTOB pac-
13 | turenbHbIX KIETOK in Vitro.
14 Oco0eHHOCTH KYJThbTHBUPOBAHUS KIETOK PACTEHUUN MO CPAaBHEHUIO C MHUKPOOHMOJIOTHY e-
CKUM CHHTE30M.
OcHOBHbIE pa3zenbl (3Tambl) MpPU MOJYYEHUH OHOJOTMYECKH AKTHBHBIX BEIIECTB M3
15 | KynbTypbl pacTUTENbHBIX KJIEeTOK. O01Ias cxema Mnoiay4eHus MpoayKTOB BTOPUYHOIO M e-
TaboJIM3Ma U3 KyJIbTYpPhl pACTUTEIHLHON TKAHU.
KamnycHoe u cycrneH3noOHHOE KYJIbTUBUPOBAHUE KJIETOK PACTEHUH, MOAX0 K UX BBIOO-
16 Py, AOCTOMHCTBA, HEAOCTATKH.
17 [IpumeneHue pacTUTENBHBIX KIETOK JJIs1 TpaHC(OpMAIUK JIEKAPCTBEHHBIX BEIIECTB; I0-
Jy4eHHE AUTOKCUHA, MEHTOJIA.
NmMmoOunmu3anusi pacTUTENbHBIX KJIEeTOK. [IpenMyrnecTBa MMMOOHMIIM30BAHHBIX KIIETOK
18 | Mo CpaBHEHMIO C CYCHEH3MOHHBIMHU KyJIbTypaMu. MeTopl HMMOOUIIN3AIUH, TPOOIEMBI
HKCKPEIHH LIEJIEBOr0 MPOJYKTa U3 UMMOOMIIN30BAHHBIX KJIETOK.
MeTonbl KOHTPOJISI U UACHTU PUKAIUA OMOMACCHI U MPENapaToB, MOJIYYEHHBIX MET OJI0M
19 | knerounoi Guorexnonorum.
JlekapcTBeHHBIE TIpENapaThl, MOIYyYaeMble U3 KYJIbTYp KJIETOK JKEHBIIEHS, POIHOJIBI PO-
20 30BO, BOPOOCHHIKA, CTEBHH, HAIIEPCTIHKH, Tabaka U Jp.
21 [lepcrieKTUBBI MPOU3BOACTBA JIEKAPCTBEHHBIX CPEACTB HA OCHOBE KYJbTYpPBI PACTUTENb-

HBIX KJIETOK U TKaHEN.
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22

[TpombIlIEeHHOE TPOU3BOJCTBO MHTEP(EPOHOB HA OCHOBE MPUPOJHBIX HCTOYHHUKOB.
CuHTe3 pa3IMyYHbIX KJIaccOB MHTep(depoHa ueaoBeKa B T'€HETUYECKH CKOHCTPYHMpPOBaH-
HBIX KJIETKaX MUKpOOpraHu3MoB. [Ipo0GieMbl cTaHIapTU3ALUH.

23

[Tytu pemreHus: mpoOyeM SKOIOTHH U OXPaHbl OKPYXKAIOIIEH cpelbl MeToJaMu OMOTEX-
HOJIOTUH

24

TpaaumoHHbBIE METOIbI CEJIEKITNH MPH MOTydeHUHU 00Jiee TPOAYKTHBHBIX OM00OHEKTOB.

25

Knerounas HHXCHCPUSA B CO3JaHUHW MHUKPOOPraHU3MOB U KIJICTOK paCTeHI/Iﬁ — HOBBIX
MMpOAYLICHTOB OHMOJIOTMYECKN aKTUBHBIX BCUICCTB

26

Ponp renernyeckoit HWHXXCHCPHUH B CO3JIaHUHU MMPOAYHCHTOB HOBBIX JICKAPCTBCHHLIX BC-
mIeCTB .

27

Mex1yHapoiHbIi TpoeKT «['eHoM yernoBeKay, ero 1elu, STHYECKUEe TPoO0IeMbl

28

Hp06neMa TPpaHCIUIAHTAlUHU OPTraHOB U TKaHEeH YeJIoBeKa.

29

Hcnonbp3oBaHue OMOTEXHOJIOTMYECKUX METOAOB B 3HEPreTuke, HedrenepepabaTbiBaro-
11eil MPOMBIIIIIEHHOCTH U JIP. OTPACIIsIX HAPOAHOIO X03sIHCTBA.

30

CpaBHUTENbHAS XapaKTEPUCTUKA MUTATEIBHBIX CPENl U YCIOBUN KyJIbTUBUPOBAHUS MHUK-
POOPraHU3MOB U KYJIBTYP KJIETOK.

5.3.2.5. Bonipocs! 1J151 KOHTPOJIbHOI (pacueTHO-TpaguYecKoii) padoThl
(He mpenycmoTpeHbl)
5.4. Cucrema olleHUBAHHUSA JOCTHKEHUS KOMIIETEHITHH

OnpenenuTs MOCIEA0BATEIFHOCTD 3TAllOB U TPEeOOBaHUS
0 MpoLeAype ModydeHUus: 6€3BUPYCHBIX pacTeHUH KapTodens ¢
HCIOJIb30BaHUEM KYJIbTYpPbl MEPHCTEMAaTUYECKUX TKaHeH.

1. OnpenenuTe NpaBUIBHO pa3Mep KCIUIAHTOB , IPOCTE-
PUITN30BaTh UX.

2.00paboTaTh 3KCOJAHTBl PACTBOPOM ......... (1r/m) mns
WHIYKIHH CISIIAX TTOYEK.

3. IloMecTUTh 3KCIIAaHTHl Ha TIOBEPXHOCTh CTEPUIILHOTO
BJIQYKHOTO CYOCTPaTa (...evvvvvnvnnn.... ). Iomyunts moberu pa3s-
MEPOM ............ CM. na2

4. B YCIIOBUSIX JlaMUHaAp-OOKca TMpHu yBe- OIIK-4 | onk4
JUYEHUH .... - ..... pPa3 MOJ JIyIOH MPOM3BECTU H3OJIALUIO 1IK-6 na3
................. BEPXYLIEYHBIX-................ MEPUCTEM pa3MEpPOM OIIK-4
........... MKM.

5. IloMecCTHTh AKCHJIAHTHI HA arapu30BAHHYIO MUTATENb-
HYIO CPENY .vvnnennnnn.

5. JIns KyJbTUBUPOBAHUSA 3KCIUIAHTOB OIPENEIUTh Ipa-
BUJIbHO CJIEYIOLIME [TOKA3aTEIN:

- TEeMIIePaTyphl,
- OCBEIIIEHHOCTH,
- IPOJOJDKUTENHLHOCTH JIHS,
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- MMpOAOJDKUTCIIbHOCTH KYJIbTUBUPOBAHUA

6. I[lepeHectu cocynbl C dKCIIAHTAMHUHA ............. cy-
TOK B KAMEPY C OCBEIICHHOCTBIO ....... mokc. K koH1y atoro me-
pHroa MOOETH TOCTUTHYT Pa3MEPa ............... CM.

7. [lepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMHUPOBABIIIH -
ecst moberu Ha cpeny MC ¢ moOaBieHUEM ...... % KOHILIEHTpaluu
¢uTOropMoHa ............. JUIsL MTHAYKUUK (OpMHUPOBaHUS Mazyll-
HBIX TOOETOB U MIPUIATOYHBIX KOPHEH.

8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE JTOCTHUT-

HYT pa3Mmepa ....... CM.
9. Ila3zymHple 1OOErH MEpPEHECTH Ha arapu30BaHHYIO N2 k-6
cpeny MC ¢ nob6asnenuem ..... mr/r BAIl wu ........... r/n caxa- N3 k-6
PO3BI B COCY/IbI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOJOJDKUTENBHOCTD JIHS,
- IPOAOKUTEIBHOCTh KYJIbTUBHPOBAHUS
T CYTOK)
11. B utore uepes ...... Mecsa B KaXJIoW Kojbe pas3o-
BBETCH ..... - ..... IOT. MUKPOKIYyOHEH, KOTOpPbIE MOTYT CITY>KUTh

HMCTOYHUKAMU HOBBIX HCXOJHBIX 0€3BUPYCHBIX
BEPXYILLIEYHbIX TOOEr0B.

OrnpenenuTs MOCIeN0BATEILHOCTh ITANOB U TPEOOBAHUS
M0 TPOIEAYpe MOMYyUYEeHUS OE3BUPYCHBIX PACTEHUU ....... C HC-
MOJIb30BAaHUEM KYJIBbTYPhl MEPUCTEMATHUYECKIX TKAHEH.

1. OnpenenuTh NpaBUIBLHO pa3Mep SKCIUIAHTOB , MPOCTe-
pHIIN30BaTh UX.

2.00paboTaTh 3KCHIAHTBI PACTBOPOM ......... (1v/m) mnst
WHIYKIWHU CISIIINAX TOYEK.

3. IloMecTHTh IKCIJIAHTHI HA MOBEPXHOCTHh CTEPHIILHOT'O

BIIQYKHOTO CYOCTpaTa (...evvvvnvvnnn.... ). [TomyuuTte moberu pas-

MEPOM ............ CM. na2
2 4. B YCIIOBUSIX JIaMUHaAp-OOKca TMpu yBe- OIIK-4 | omk4

JAAYEHU! .... - ..... Pa3 IOJ JIYIOH MPOU3BECTH H3OJALHUIO I1K-6 nas

................. BEPXYIIEYHBIX-................ MEPHUCTEM pPa3MEpPOM OTIK-4

........... MKM.

5. IloMecCTHTh IKCHJIAHTHI HA arapu30BaHHYIO MUTATEINb-
HYIO CPEIY «nvvevennnn.

5. A KyJbTUBHPOBAHHUS SKCIUIAHTOB OINPEIEIUTH Ipa-
BWJIBHO CJIEAYIOIME ITOKa3aTelu:
- TEMIIEpaATYPHI,
- OCBEILEHHOCTH,
- IPOOJKUTEIILHOCTH JIHS,
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- MMpOAOJDKUTCIbHOCTH KYJbTUBUPOBAHUA

6. I[lepenectu cocynbl C IKCIIAHTAMMHA ............. cy-
TOK B KAMEPY C OCBEIICHHOCTBIO ....... mokc. K koH1y atoro me-
pHroa MOOETH TOCTUTHYT Pa3MEPa ............... CM.

7. [lepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMHUPOBABIIIH -
ecst moberu Ha cpexy MC ¢ noGaBieHHeEM ...... % KOHILIEHTpaLH1
¢uTOropMoHa ............. JUIsL MTHAYKUUK (OpMHUPOBaHUS Mazyll-
HBIX TOOETOB U PUIATOYHBIX KOPHEH.

8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE JTOCTHUT-

HYT pa3Mmepa ....... CM.
9. Ila3zymHple 1OOErH MEpPEHECTH Ha arapu30BaHHYIO N2 k-6
cpeny MC ¢ nob6asineHueM ..... mr/r BAIT wu ........... r/1 caxa- N3 k-6
PO3BI B COCY/IbI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOJOJDKUTENBHOCTD JIHS,
- IPOAOKUTEIBHOCTh KYJIbTUBHPOBAHUS
T CYTOK)
11. B utore uepes ...... Mecsa B KaXJIoW Kojbe pas3o-
BBETCH ..... - ..... IIT. MUKPOKIyOHEH, KOTOpBIE MOTYT CITY>KUTh

HMCTOYHUKAMHU HOBBIX HCXOJHBIX O€3BUPYCHBIX
BEPXYILIEUYHBIX TOOEr0B.
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Omnpenenuts MOCIE0BATEIBHOCTD 3TAOB U TPEOOBAHUS
[0 MpOLEAype MONyuyeHUs! OE3BUPYCHBIX PACTEHUH ...... C HcC-
IIOJIb30BAaHUEM KYJIbTYPbl MEPUCTEMATHYECKUX TKAHEH.

1. OnpenenuTe NpaBUIBHO pa3Mep SKCIUIAHTOB , IPOCTE-
pHIIN30BATh UX.

2.00paboTath 3KCOJAHTBl PACTBOPOM ......... (1r/m) mns
MHAYKLUH CIISIINX MOYeK.

3. IToMecTUTh HKCIJIAHTBHI Ha MOBEPXHOCTh CTEPHIIBHOIO

BIIQYXKHOTO CYOCTPaTa (..eevvvennvvnnnn... ). [Tomyunts moberu pa3s-
MEPOM ............ CM. na2
4. B YCIOBHSIX JlaMUHAp-OOKca TpU yBe- OIK-4
JWYEHUH .... - ..... Pa3 TOJ JIYIOH MPOM3BECTU H3OJIIUIO na3
................. BEPXYLIEYHBIX-................ MEPUCTEM pPa3MEpPOM OTIK-4
........... MKM.
5. IloMecTHTh AKCHJIAHTHI HA arapu30BaHHYIO MUTATEb-
HYIO CPENY uvvnnennnnn.

5. JUid KyJIbTUBHPOBAHHUS JKCIUIAHTOB OINPEIEIUTH IIpa-
BHJIbHO CJIEAYIOUINE TOKA3aTEIIN:

- TEMITEpaTyPhI,
- OCBEILIEHHOCTH,
- IPOJOJDKUTENHLHOCTH JIHA,
- IPOAOJKUTETLHOCTH KyTbTHBUPOBAHUA | yore 4
I I G CYTOK). K-6
6. I[lepeHectu cocynbl C dKCIIAHTAMHUHA ............. cy-
TOK B KAMEPY C OCBEIIEHHOCTBIO ....... mokc. K xoHiy aToro ne-
proJa MOOETH TOCTUTHYT PA3MEPA .....een....... CM.
7. IlepeHecTu B CTEPHIIbHBIX YCIOBUSAX CHOPMHUPOBABIIIH -
ecst moberu Ha cpexy MC ¢ noOaBieHHeEM ...... % KOHIIEHTpAaIuu
¢uTOropMoHa ............. ISl MHIYKIAA (GOPMUPOBAHUS TA3YII-
HBIX TTOOETOB M MIPUIATOYHBIX KOPHEH.
8. Bcro mporenypy mOBTOpSITh, IMOKa MOOETH HE JOCTHUT-
HYT pa3Mepa ....... CM.
9. Ila3zymHple 1OOErM MEpPEHECTH Ha arapu30BaHHYIO W12 s
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu .......... r/1 caxa- VI3 s
PO3BI B COCY/IBI, OOBEMOM ........ MUL.
10. [TapameTpbl KyJIbTUBUPOBAHHUS:
- TemIeparypa,
- OCBEILIEHHOCTb,
- IPOIOJKUTEIILHOCTD JIHS,
- MPOJIOJDKUTEIEHOCTh KyJIbTUBUPOBAHUS
(v CYTOK)
11. B utore yepes ...... MecsIa B Kaxaou Kosiabe paszo-
BBETCH ..... - ..... IIT. MUKPOKIyOHEH, KOTOpBIE MOTYT CITY>KUTh

HMCTOYHUKAMU HOBBIX UCXOJHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.
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[IpoBecTn KOJXMLMHUPOBAHHE TaIVIOUAHBIX PEreHEpaHTOB
.............. JUUIsl BOCCTAHOBJIEHUS JTUILJIOUIHOrO Habopa XpoMo-
COM U MOJIYYEHUS TUTaIIONJI0B, UCIOJb3Ysl CIEAYIOIINE ITaIlbl
paboTHhI: 2
1. IIpobupku ¢ pacTeHUSIMH, Pa3BUBLIMMUCS U3 U30JIMPOBAHHBIX

3apojbIiei 10 ¢assl ... - .... JIMCTEB 34 ....... JTHEH 10 KOJIXUIM- OHHﬁgl
HUPOBAHUS IIOMECTUTH B KaMepy ¢ HOYHOW TEMIEpaTypoH .... -
... oC.

2. PactoBop .....% xonxunuHa ¥ ....% JAMCO HanuBaroT B npo-
4 | OMpKM W TOMEIIAIOT UX B MUKpoaHaspocTat (Momens MU-752).
BbikayaTh BO3AYyX 10 JaBJIEHHUSA ...... MM pT. CT. B T€YECHUE

OIIK-4

OIIK-4
I1K-6

MUHYT. BoccTaHOBUTD aBiieHHE MEJICHHBIM BBEJICHUEM BO3/1Y-
xa [Iponenypa nosropsercs ......... pasa.

3. Pacrenus BbICaauTh B COCYIbI C TTOYBOM M BBIpALIMBATH MPH
JTHEBHOM Temmeparype ...... °C ¥ HOYHOM .......... °C. N2 k-6
4. Yepes .... OHEH MpOBECTH HEKOPHEBYIO MOJIKOPMKY pacTBO- N3 ke
POM ....oennnn... (2 mr/m), ....... OS5 mr/myum ..o, (3

[IpoBecTr  KOJXWIIMHUPOBAHUE TaIJIOWTHBIX PETEHEPAaHTOB
.............. JIJI BOCCTAHOBJICHUSI TUIIJIOMIHOTO HAa0opa XpoMo-
COM U TOJIYYEHHUs TUTATUIOU0B, UCIOJb3Ys CIEAYIOIINE ITAIbI
paboThI: 700
1. IIpoOupku ¢ pacTeHUSIMH, Pa3BUBIIMMHUCS U3 H30JIUPOBAHHBIX

3aponblieit 10 ¢assl ... - .... JIUCTEB 34 ....... JTHEW 10 KOJIXHI[U- %ﬁ;’
HUPOBAHUS MMOMECTUTh B KaMepy ¢ HOYHOU TEMIIEpaTypoi .... -
... oC.

2. PactoBop .....% xonxunuHa # ....% JIMCO HamuBaioT B po-
5 | OupKHU M MOMEMIAIT UX B MHKpoaHa’poctat (Moxeinb MU-752).
Brikauath BO3AyX 0 AaBJICHUS ...... MM PT. CT. B T€UCHHUE

OIIK-4

OIIK-4
[1K-6

MUHYT. BoccTaHOBUTH N1aBlieHNE MEUIEHHBIM BBEJIEHUEM BO3Y-
xa [Ipouenypa mosropsiercs ......... pasa.

3. Pacrenus BbICaIuTh B COCYIBI C TTOYBOI M BHIpAIIMBATH MPHU
JIHEBHOM TEMITEparype ...... °C ¥ HOYHOIA .......... °C. N2 k-6
4. Yepe3 .... OHEW NpPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 k-6
POM ....ennnn... (2 mr/m), ....... OS5 Mr/m)u ..o, (3

[IpoBecTr  KOJIXMIIMHUPOBaHUE TaIlJIOUJHBIX pPETEHEPAaHTOB
.............. IJ1sl BOCCTAHOBIIGHUS JUIIJIONTHOTO Habopa XpoMo-
COM M NOJIYYEHMs JUTaIUIOMA0B, UCIOJIb3Ys CIEIYIOLIUE 3Talbl
paboTHhI: 7010
1. I[TpoGupku ¢ pacTEHUSIMHU, Pa3BUBIIMMHUCS U3 W30 POBAHHBIX OIIK-4
6 | sapompiieii 10 (asbl ... - .... JUCTEB 34 ....... JTHEW 10 KOJIXHIU-
HUPOBAHHMS IIOMECTUTh B KaMepy C HOYHOM TEMIIEPATypoH .... -
oo oC.

2. PactoBop .....% xonxunuHa # ....% JIMCO HamuBaioT B po-
OMpPKH U TOMEIIAIOT UX B MUKpoaHaspocTat (Momens MU-752).

OIIK-4
[1K-6 N3
OIIK-4
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Brikauath BO3AyX 10 AABJICHUSA ...... MM pT. CT. B T€UECHHE
MHHYT. BocCTaHOBUTH aBieHNE MEJICHHBIM BBEICHUEM BO3/Y-
xa [Iponenypa nosropsercs ......... pasa.

3. PacTeHus BBICAIUTH B COCYAbI C TOYBOM M BbIpALMBATH MPHU
JTHEBHOM TeMIEpaType ...... °C ¥ HOYHOH .......... °C.

4. Yepe3 .... JHEH MPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
|210) S (2 mr/m), ....... (USRI Y1 v} 18 S (3

N2 ke
N3 k-6

[IpoBecTr KOJXWIIMHUPOBAHUE TaIlJIOWIHBIX PETEHEPAaHTOB
.............. JJIsl BOCCTAHOBJIGHUS TUILJIOWIHOTO Habopa XpoMmo-
COM U TOJIYYEHHUS TUTAIIONI0B, UCIOJb3Ysl CIEAYIOIINE TaIbl
paloThI:

1. ITpoGupku ¢ pacTeHUSIMHU, Pa3BUBIIMMHUCS U3 U30JIHMPOBAHHBIX
3aponbliieit 10 gas3bl ... - .... JUCTEB3A ....... JHEN 10 KOJIXHUIH- orc-4

W13
HUPOBAHUA IIOMCCTUTb B KaMEpy € HOYHOU TEMIICPATYPOH .... -
OIIK-4
.oC.

nJR2

2. PactoBop .....% xonxuuuHa # ....% JIMCO HanuBaror B npo-
7 | OMpKHU M MOMEMIAIOT WX B MHKpoaHa’poctaT (Mmomenb MU-752).
Brikauate BO3AyX 0 AAaBJICHUS ...... MM pT. CT. B TE€YEHUE

OIIK-4
I1K-6

MUHYT. BocCTaHOBUTH JaBieHUE MEUICHHBIM BBEICHHEM BO3/Y-
xa [Iporenypa moBTopsiercs ......... pasa.

3. PacTeHus BbICAAMTh B COCY/BI C TIOYBOW W BBIpAIIMBATh MPH
JTHEBHOW TeMIeparype ...... °C ¥ HOYHOH .......... °C. N2 k-6
4. Yepes .... IHEN IPOBECTH HEKOPHEBYIO MOAKOPMKY PacTBO- W3 k-6
POM .....oeue.... (2 mr/m), ....... OSMr/m)u oo, (3

[IpoBecTH KOJNXMIMHUPOBAHHWE TaIUIOMJIHBIX pEreHepaHTOB
.............. JUUIsl BOCCTAHOBJIEHUS TUILJIOUIHOIO Habopa XpoMo-
COM U IOJIY4YEHHUS TUTaIUIONJI0B, UCIOJb3Ysl CIEAYIOIINE ITaIlbl
paloThI:

1. IIpobupkH ¢ pacTeHUsIMH, pa3BUBLIMMUCS U3 U30JIMPOBAHHBIX
3apoablieit 10 ¢assl ... - .... JJUCTEB3A ....... JHEeH 10 KOIXUIU- o

W13
HUPOBAHUA IIOMCCTUTb B KaMEpy € HOUYHOU TEMIICPATYPOH .... -
°C OIlK-4

W12

2. PactoBop .....% konxunuHa u ....% JMCO HanuBaooT B 1po-
8 | OWpKHU M MOMEMIAIOT WX B MHKpOaHa’poctat (Moxeiab MU-752).
BbikauaTh BO31yX J0 JaBJICHHS ...... MM PT. CT. B TEUCHHUE

OIIK-4
I1K-6

MHUHYT. BoccTaHOBUTH /1aBiIeHHE MEJIEHHBIM BBEJJEHHEM BO3/Y-
xa I[Ipouenypa mosropsiercs ......... pasa.

3. Pacrenus BbICaguTh B COCYJbI C TIOYBOI M BBIpALIUBATH MPHU
JTHEBHOM TeMmeparype ...... °C 4 HOYHOH .......... °C. N2 ke
4. Yepes .... [IHEH NPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 k-6
POM ....oeennnn. (2 mr/m), ....... (USRI Y1 v} 18 S (3

5.4.1. OueHka 10CTH:KEeHUS] KOMIIETEHIMIA B X0/1e MPOMEKYTOYHOM aTTecTallun
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Kommerenmmst OIIK-4 — CriocoOeH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTMU U 00OCHOBHIBATh
WX MPUMEHEHHE B PO EeCCUOHATBHON JeITEIBHOCTH

au

HOMepa BOITPOCOB M 3a/1a4

Kon

Conepxanue

BOITPOCHI K
OK3aMCHY

3aJa4u K
OK3aMCHY

BOIIPOCHI K
3auery

BOIIPOCHI TI0
KypCOBOMY
MIPOEKTY

(pabore)

N1 orx-4

3HaeT COBPEMEHHbBIE TEXHOJOTMHU B
npohecCHOHaIbHONU JEeATEIbHOCTH,
3HA€T TEXHOJIOTMM BO3/EJIbIBAaHUS
CEJIbCKOXO3SMICTBEHHBIX KYJIbTYp B
OTKPBITOM H 3aKPBITOM I'PYHTE

1-20

1-8

N 20nx-4

VYMeeT HCIIONL30BaThL 3HAHUSA CO-
BPEMEHHBIX TEXHOJIOTU BO3/EIbI-
BaHUS CeJIbCKOXO03sTHCTBEHHBIX
KYJIbTYp B OTKPBITOM M 3aKpPbITOM
I'PYHTE B MIPAKTHYECKON JEATEIbHO-
CTH

1-20

1-8

N304

Nmeer HaBBIKM U (MJIM) OMBIT JI€si-
TEJIHHOCTH TIO MPUMEHEHUIO COBpE-
MEHHBIX TEXHOJIOTHM BO3JIEIIbIBA-
HUS CEIIbCKOXO3SIMCTBEHHBIX KYJIb-
TYp B OTKPBITOM H 3aKPBITOM T'PYH-
T

1-20

Tum 3

ajad npodeccuoHANIBHOM J1eITeIhbHOCT

1 - IPOU3BOJCTBCHHO -T€XHOJIOTUUYCCKUM

ITK-6 CrniocobeH pa3pabaThiBaTh TEXHOJIOIHIO MUKPOKJIOHAJIBHOT O Pa3MHOKEHUSI paCTEHHI

BOITPOCHI TI0

Kox Conepxanne BOIIPOCHI K | 3aJa4¥ K | BOIPOCHI K | KypCOBOMY
OK3aMCHY OK3aMCHY 3a4€Ty IIPOCKTY
(pabore)
3HaeT METOJIbl MHUKPOKJIOHAJIBLHOIO
VI e pa3MHOXKEHUsI pacTEeHUH, 00JacTh 1-20 18 ) )
WX TPUMEHEHHUS, TPE-UMYIIECTBA U
HEJIOCTAaTKU STUX METO/I0B
YMeer mnnaHUpoBaTh IMOCIIEIOBA-
TEIbHOCTh JEHCTBUA MHUKPOKIIO-
U121k | HATBHOTO Pa3MHOXKEHUS pac-TEHUH 1-20 1-8 - -
C MCIIOJb30BAaHUEM PA3IUYHBIX ME-
TOJIOB
WBrce Nmeer HaBBIK BBIpAIIMBAHUS pac- 120 1.8 ) )

TEHUH B KYJbTypE in Vitro

5.4.2. OueHka 10CTHKEHUSI KOMIIETEHIIMA B X0/1e TeKYIEero KOHTPOJIA

Kowmrmerenims OIIK-4 — Crioco0eH peain30BbIBaTh COBPEMEHHBIE TEXHOJIOTMH U 00OCH OBBIBATh
UX IPUMEHEHHE B PO eCCHOHATBHOMN 1S TeIbHOCTH

U3

Howmepa Bonpocos u 3aau
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Kon Coneprxanne

BOITPOCHI K
OK3aMCHY

3a7a4d K
JK3aMeHy

BOIIPOCHI K
3a4eTy

BOIIPOCHI 110
KypCOBOMY
MIPOEKTY

(pabore)

3HaeT COBPEMEHHbIE TEXHOJIOTHMH B
npodecCHOHANLHON  JeATETLHOCTH,
3HAC€T TCEXHOJOInMn BO3JCJIbIBAHUA
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp B
OTKPBITOM U 3aKPBITOM I'PYHTE

N1 onk-

1-40

1-8

YMeeT ucnonbp30BaTh 3HAHUS COBpeE-
MEHHBIX TEXHOJIOTUI BO3JEIIbIBaHUS
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp B
OTKPBITOM U 3aKpbITOM TIpPYHTE B
IIPAKTUYECKON JEeATENbHOCTH

U200k

1-40

Nmeer HaBbIKM W (WJIHM) ONBIT Jesl-
TEJILHOCTH 110 TPHUMEHEHUIO COBpe-
MEHHBIX TEXHOJIOTHW BO3JEITBIBAHUS
CEITbCKOXO3SIMCTBCHHBIX KYIBTYD B
OTKPBITOM H 3aKPBITOM I'PYHTE

B0

4

1-40

1-8

Tun 3ama4y npodeccuoHaNbHON NEATETbHOCTH - MPOU3BOJICTBEHHO-TEXHOJIOTHUECKUMA

I1K-6 CriocobeH pa3pabaThiBaTh TEXHOJIOIHMIO0 MUKPOKJIOHAJIBHOI O PAa3MHOKEHUSI paCTEHHH

BOITPOCHI ITO

HUH B KyJBTYpE 1n Vitro

KO,Z[ CO,[[ep)KaHI/Ie BOITPOCHI K 3aJ]a4u K BOIIPOCHI K | KYPCOBOMY
9K3aMEHY | JK3aMEHYy 3a4ery MIPOEKTY
(pabore)

3HaeT METOAbl MHUKPOKJIOHAIBHOIO

VI s Pa3MHOXKEHUS pacTeHUi, 001acTh X 1-40 1.8 i i
IIPUMEHEHUS, NPEe-UMYIIECTBA U HE-
JIOCTaTKH 3TUX METO0B
YMeeT IUIaHMpOBAaTh  IOCJIEN0BA-
TEJIBHOCTh  JIEMCTBUM  MHUKPOKIIO-

/1216 | HAIBHOIO Pa3MHOKEHUS pac-TEHUU C 1-40 1-8 - -
UCIIOJIB30BAHUEM DPA3IUYHBIX METO-
pi(0):]

W Bcs MMeer HaBBIK BBIPAIMBAHMSA pacTe- 1-40 1.8 i i

6. YueOHO-MeTOqUYeCKOe U HHPOPMALIMOHHOE o0ecnievyeH e TUCIUNINHBI

6.1. Pekomenayemasi iureparypa

Bu eOHOM
Ne bubnuorpaduyeckoe onrcanue Tun uzganus Aya
JUTEPATYPHI
T'eneruka. ITon pen. A.A. XKyuenko, M.: KonocC,2004,
1 Al Pen M ’ ’ VYyeOHoe OcHoBHas
480 c.
Cenbckoxo3siiicTBeHHAas: OMOTEXHONOTHUS : YIEOHUK IS
CTYJICHTOB BY30B, O0YYarOIIMXCS IO C.-X., €CTECTBEHHO-
Hay4. W TeI. CHEUaJbHOCTSIM M MarucCTePCKUM IMpPO-
2 i 1 i p P YueOHOoe OcHoBHas
rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. Ille-
Benyxu .— U3xa. 2-e, mepepab. u non. — M. : Beicm.
k., 2003 .
3 | enkynoB, Cepreit HukonaeBnu.l'eHeTnueckas nHxe- YyeOHoe JononHuTenbHas



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Crpannna 63 u3 68

Hepus: yuyeOHOe MmocoOHe i CTYACHTOB BY30B, 00Y-
Yaumxcs 1no HampabiieHuto "buonorus" u cnenuanb-
HocTaM "bmorexnomormsa", "bumoxumusa", "I'eHermka",
"Muxkpob6uosiorus"/ C. H. IllenkynoB : yuebHoe moco-
Oue JUIsl CTYJACHTOB BY30B, OOYYalOIIUXCs IO HaIlpaB-
nenuto "buonorus" u cnenmanbHOCTAM "buorexHono-
rus", "buoxumusa", "I'enernka", "Muxpodbuosorus" /
C. H. lllenkynoB .— 3-¢ u3a., ucnp. u gon. — Hoso-
cubupck : Cub. yHus. uzn-so, 2008 .— 514 c.

Cenbckoxo3siiicTBeHHass OWMOTEXHOJOTUsl [DIEKTPOH-
HBI pecypc] : METOAMYECKHE YKa3aHHs MO H3YYEHHUIO
JUCHMIUIMHBL JIJI1 OOy4YaloMIMXCsl MO HaIpaBIIEHUIO
35.03.04 "Arponomus" npodunp CeneKus 1 TeHeTHKa
CEJIbCKOXO3SICTBEHHBIX KyJbTyp / BopoHexckuii roc-
yIapCTBEHHBII arpapHbiii yHusepcuterT ; [cocT. T. I'.
Bamenko] .— DnekTpoH. TekcroBbie AaH. (1 daiin :
718 K6) .— Boponex : BopoHeKckuii rocyapcTBeH-
HBbIN arpapHbiii yHuBepcutet, 2019 .— 3arnaBue ¢ Tu-
TYJBHOIO 9KpaHa .— PexxuM pocrtyna: juis aBTOPU30-
BaHHBIX MOJb30BaTenell .— TekcToBblit (dain .— Ado-
be Acrobat Reader 4.0 —
URL :http://catalog.vsau.ru/elib/metod/m152248.pdf .

MeTtoanueckoe

Cenbckoxo3siiicTBeHHass OUOTEXHOJOrus [DIEKTPOH-
HBIM pecypc] : METOIMYECKUE YKa3aHMs [0 OpraHu3a-
UM CaMOCTOATENBHOM paboThl 00ydYaroOUMXCS IO
HampasieHuto 35.03.04 "Arponomus" mnpoduns Ce-
JEKIUS U TeHETUKa CelIbCKOXO3AHCTBEHHBIX KYJIbTYp /
BopoHexckuil rocyjapCcTBEHHBIN arpapHblii YHUBEPCH-
tet ; [cocT. T. I'. Bamenko]| .— DJIE€KTpOH. TEKCTOBbIE
nad. (1 ¢aiin : 270 K6) .— Boponex : Boponexckuit
rocyJapCTBEHHbII arpapHblii yHuBepcurter, 2019 .—
3arnaBue ¢ TUTYJIBHOIO 3KpaHa .— PexuM nocryna:
JUIl aBTOPU30BAaHHBIX I10Jb30BaTeNIed .— TEKCTOBBIN
¢arin  .— Adobe Acrobat Reader 4.0 .—
URL :http://catalog.vsau.ru/elib/metod/m152453.pdf .

Metoanueckoe

ArpapHas HayKa

Ilepuonnueckoe

-~

BectHuk poccuiickoi cenbCKOX03MCTBEHHON HAYKU

Ilepnoguueckoe

HocTtmxenus Hayku U TexHuku AITK

Ilepnoguueckoe

buorexnonorust [Dnektponnsiii pecypc]| : Teoperuue-
CKUHA M Hay4YHO-TIPAKTUYECKUU KypHad.— OJIEKTPOH-
HbI )xypHan .— Mocksa : HULL, 2020 .— 3arnaBue c
TUTYJILHOT'O 3KpaHa .— DJIEKTPOHHAsS BEPCHsl NIeYaTHOU
nyonukanuu .— CBOOOIHBIN noctyn u3 cetu MHTEp-
Her .— Tekcroselii ¢aitn .— Adobe Acrobat Reader
4.0.

Ilepuoanueckoe

10

Pocculickas ceslbCKOX0351MICTBEHHAsl HayKa

Ilepuognueckoe

11

CCJICKIII/ISI, CEMCHOBOJICTBO U I'CHCTHUKA

Ilepuognueckoe

12

CenbCKOX0351CTBEHHAS OM OO U

Ilepuognueckoe

13

ArpapHas HayKa

Ilepnoguueckoe

6.2. Pecypcnl cetu UHTEpHET



http://catalog.vsau.ru/elib/metod/m152248.pdf
http://catalog.vsau.ru/elib/metod/m152453.pdf
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6.2.1. D1eKTpOHHBbIE OMOTHOTEYHbIE CHCTEMbI

Ne Ha3Banue Pa3memenue
1. | OBC «JIaub» http://e.lanbook.com
2. | BBC «Znanium.com» http://znanium.com
3. | DBC «HarmmonanpHsIii 1upposoi pecypc «PYKOHT» | http://rucont.ru/
4. | Hayunas snektponnas 6ubimoreka ELIBRARY.RU www.elibrary.ru
5. | HanmonanpHas snekrponHas 6udmoreka (HOB) http://H36.pd/
6. | Dnexrponnbie nHMOpMaloHHbIe pecypcsl PI'BHY http://www.cnshb.ru/terminal/
[MHCXBb (TepMuHan yaaleHHOro J0CTyNa)
7. | CnpaBounas npaBoBas cuctema Koncynprantllmoc B UnTpacetu
8. | CnpaBounas IIpaBoBast Cuctema Koncynsrantllmoc | B UuTpacetu
(nenoBble Oymaru, crieliuajJbHbIN BBITYCK)
9. | DnexTpoHHBIN epuoauYecKuid cripaBoYHKK «Cucre- | B MHTpacetn
Ma-l'apanT»
10. | [TomutemaTtnueckas pedepaTuBHO- B Untpacetn
oubmmorpaduueckas u HaykoMmerpudeckas (6udmo-
MeTpudeckas) 60aza nanHbsix Web of Science kommna-
nuu Clarivate Analytics (Scientific) LLC (BJ] Web of
Science)
11. | TlonutemaTtnueckas pedepatuBHas U HaykoMmerpuue- | B MHTpacetn
ckas 0a3a JaHHBIX W3naTesbeTBa Elsevier SCopus
12. | FOPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnextponHas 6ubmroreka BI'AY http://library.vsau.ru/
MexnyHaponHas 6a3a TaHHBIX Ha caiite LleHTpasb-
15. | HOIt HayYHOI CeJIbCKOXO03SHCTBEHHON OMOIHOTEKN http://www.cnshb.ru/f t jour.shtm
PACXH
6.2.2. IIpo¢eccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CHCTEMBI
Ne HasBanwue Anpec nocrymna
1 Enunas MexBenoMcTBeHHas MH(POPMALUOHHO— https://fedstat.ru/

CTaTH-CTHYCCKas CUCTEMaA

baza manHbIX moKazaTeneil MyHHIMIIAIBHBIX 00-
pa3oBaHUiA

http://www.
gks.ru/free_doc/new_site/bd_munst/munst.htm

baza manaeix DAOCTAT

http://www.fao.org/faostat/ru/

https://data.gov.ru/

[Toptan rocyaapCcTBEHHBIX yCIyT

https://www.gosuslugi.ru/

Enunas nndopmannonsas cucrema B cdepe 3a-
KYIIOK

2
3
4 |TlopTan OTKPBITBIX JaHHBIX PO
5
6

http://zakupki.gov.ru

DnextponHHbI cepcBuc "TIpo3paunsiii OuzHec"

https://pb.nalog.ru

8 |T'AC P® "lIpaBocyaue"

https://sudrf.ru/

9 | CrpaBouHast mpaBoBasi cucteMa ['apanat

http://www.consultant.ru/

10

CnpaBouHas npaBoBasi cuctema KoHCyIbTaHT
ITmroc

http://ivo.garant.ru

11 |IIpoceccronanbHble cripaBouHble cucteMsbl «Ko-

https://Texakcrnepr.caiit/sistema-kodeks



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://www.cnshb.ru/terminal/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
http://www.cnshb.ru/f_t_jour.shtm
https://fedstat.ru/
http://www/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
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JCKC»

12 | Pocpeectp: ITyOmmaHas kagacTpoBasi KapTa

https://pkk5.rosreestr.ru/

®denepanibHas TOCyIapCTBEHHAs] CUCTEMA TeppU-
TOPHAJILHOTO TNIAHUPOBAHUS

13

https://fgistp.economy.gov.ru/

14 | CTPOMKoucynbTanT

http://mww.stroykonsultant.ru/

ArpapHas poccuiickas MH(QOpMaIMOHHAs CHCTe-
Ma.

15

http://mww.aris.ru/

HNudopmarmonHast cucreMa 1o cesrbCKOX03s1i-
CTBEHHBIM HayKaM M TEXHOJIOTHSIM

16

http://agris.fao.org/

6.2.3. CaiiTbl 1 MHGOpPMAINHOHHBbIE OPTAJbI

1. | BceI'OCTm http://vsegost.com/

2. | Poccuiickoe x03s1icTBO. CeNbX03TEXHHKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMuueckuii mopTaji-caiiT o ceabckom | http://agronomiy.ru/
xo3sucTBe Poccun

4. | ArpoHOMHUYECKH TTOPTAT K ATPOHOM. http://www.agronom.info/
Wudo»

5. | OdunuaneHerii caiit MuHHCTEPCTBA http://www.mnr.gov.ru
IIPUPOAHBIX PECYPCOB U 3KOJIOrUU PP

6. | Odpunuansusiii caiit denepanbHoit ciry:x0b1 | http://www.control.mnr.gov.ru
110 Ha/30Py B chepe Iprupoa0NOIL30BAHUS

7. | ba3za manHbIX ays cOopa u npeactaBieHus | http://cnshb.ru/aw/russian
HHGOPMAIIUH 110 CETBCKOX035i CTBEHHBIM
YUPEXKICHUSIM U HAYIHBIM YUPESIKICHUAM
arpapHoro npoduis

8. | Poccuiickuii pernoHanbHbIi sKog0orndeckuit | http://www.rusrec.ru

neHTp. Marepuaisl o U3MEHEHUIO KIIUMaTa
1 SHEProd P HEeKTUBHOCTH

7. MaTepuajJIbHO-TeXHHMYECKOe U MPOrpaMMHoe odecnedeHne JUCHUIITHHbI

7.1. IlomemieHus AJisl BeAeHUA 06pa3OBaTe.JILHOFO nmponecca u 060py110BaHI/Ie

HaumeHnoBaHue moMeIneHui JUisl IPOBE/ICHHS BCEX BUJIOB ydeO-
HOH JeSTEIILHOCTH, MIPETyCMOTPEHHOH Y4eOHBIM ILIAHOM, B TOM
YUCIie TIOMEIIEHHS JUII CaMOCTOSATENLHON PaboThI, ¢ YKa3aHUEM
MepeYHsT OCHOBHOTO 000PYI0BaHUs, YICOHO-HATIISTHBIX MTOCOOUH
1 UCITONTb3yEMOTr0 TPOrpaMMHOT0 00eCIIeUeHHUS

Anpec(MECTONONIOKEHHNE) TOMe-
HICHUH JUTA TIPOBE/ICHUS BCEX BH-
OB y4eOHOH  JesATeIbHOCTH,
MpeyCMOTPEHHON y4eOHBIM
miaHoM( B Ciydae peau3aliu
00pa3oBaTeNbHOW TMPOrpaMMBI B
cereBoil (opMe OMOTHUTEIBEHO
YKa3bIBae€TCS HAMMEHOBAHHE Op-
TaHMU3alH, C KOTOPOW 3aKiIIOYCH
JIOTOBOD)

VYueOHast ayquTOpHs ISl MPOBEACHMUS 3aHATHIA JIEKIIMOHHOTO TH-
a: KOMIUIEKT y4eOHOM MeOelH, IEMOHCTPAIMOHHOE 000py10-
BaHWE U Y4eOHO-HATIISIHBIE TOCOOUS: TIAHIIETHI, TepOapui,
paCTUTENIbHBIA U TAOJIMYHBIA MaTeprall, JUANlO3UTUBBI U CIANIBL,
(MITBMBI, OIIPEIENUTENN PACTEHUIA., UCIIOIB3YEMOE MPOTrPaMMHOE
obecneuenue : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunekc Bpaysep/Mozilla Firefox /

394087, BopoHexckast 00J1aCTh,
r. Boponex, yn. MuuypuHa, 1
a.268



http://www.stroykonsultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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Internet Explorer, ALT Linux, LibreOffice

JlaGoparopusi, yueOHast ayATUTOPHUSI I TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTeCTAIlU: KOMIUIEKT y4eOHOoU mebenu, ne-
MOHCTPAIMOHHOE 000pY/I0BaHUE U YICOHO-HATIISAHBIC TIOCOOHS,
nabopaTopHOE 000PYIOBaHUE: PA3AaTOYHbINA MaTepHUa IJIst
OTIpeJIeIICHNsI BUIOB M PA3HOBHUTHOCTEH TIIICHUIIBI, OBCA, STAMEHS,
TIOIBUIOB KYKYPY3bl, TAOJIMYHBIN MaTepual, danku [letpwu,
(dunbTpoBaNIbHAS OyMara, pa3JIMuHbIe COpTa C.-X. KYJIbTYp, pa3-
OOpHBIEC JJOCKH, ILTATEIH, BEChI, IMHEWKH, CHOIIOBON MaTepHal
JUISL anpoOaluy C.-X. KYJIBTYP, MUKPOCKOITBI, BECHI, BJIaromep,
nrahaHOCKOIT, CYETIMK CEMSH

YyeOHast ayuTOpHs I TPOBEACHMS TEKYILETO KOHTPOJIS U
MIPOMEXYTOYHOH aTTECTalluH, HHUBUIYaJIbHBIX M TPYIITOBBIX
KOHCYJIbTAIIMMN: KOMIUICKT y4eOHON MeOesH, KOMITbIOTepHAas
TEXHHUKA C BOSMOKHOCTBIO MTOAKITIOYeHUS K ceti "MHTepHeT" 1
o0ecreueHueM JIOCTYIA B AJIEKTPOHHYI0 HHPOPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpey, IEMOHCTPAIIMOHHOE 000PYI0BaHUE U
y4e0HO-HaTJISAHBIE TTOCOOHS, UCTIONB3yEeMOe ITPOrPaMMHOE 00ec-
neuenne.. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SAunexc bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice.

[Momemenne s XpaHEHHUs] U MPOPHIAKTHYECKOTO OOCITyKH-
BaHUs yueOHOro 000pymoBaHus: MeOeb ISl XpaHESHUST U 00CITy-
KHUBaHHS yIeOHOTO 000PYZI0BaHUS, CICIUATM3UPOBAHHOE 000-
pyZlOoBaHUE IS PEMOHTA KOMITBIOTEPOB

[Momemenue ans XpaHeHUsS U MPOPUIAKTHYECKOTO OOCITYKH-
BaHUs yueOHOrO0 O0OPYIOBaHHUS: KOMILIEKT MeOENH, KOMITbIO-
TepHasi TEXHUKa C BO3MOXKHOCTBIO ITOAKIIOUEHHs K ceTH "V H-
TepHET" M 00ECIICUESHUEM JTOCTYTIA B AIICKTPOHHYIO HMH(OpMAaIlH-
OHHO-00Pa30BaTEIbHYIO CPEAY, UCIONIB3yeMOe POrpaMMHOe
obecnieuenue MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, SIuagexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, me6enp
JUTSL XpaHEHUS U 00CTyKMBaHHUS y4eOHOro 00OpYIOBaHUs, Jie-
MOHCTPALIMOHHOE 00OpYAOBaHHE M Y4eOHO-HArJIAgHbIE IOCO-
oust

[Nomerenne 11t CaMOCTOSATENBHON pabOoThI: KOMIUIEKT Y4eOHOM
MeOeIH, KOMITBIOTepHAs TEXHUKA C BO3MOKHOCTBIO MOJIKITIOY €-
HUs K ceTH "MHTepHeT" 1 00eciiedeHreM I0CTyIa B 3JIeKTPOH-
HYI0 HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY, UCIIOIb3yeMOe
nporpammHoe obecrieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHexckast 00J1acTh,
r. Boponex, yn. Muaypuna, 1,
a.248a

394087, BopoHexckast 00J1acTh,
r. Boponex, yin. Muuypusa, 1,
a246 a

394087, BopoHexckasi 00J1acTh,
r. Boponex, yn. Muaypuna, 1,
a.l17,118

394087, BopoHexckast 00J1acTh,
r. Boponex, yn. Muuypusa, 1,
a.269

394087, BopoHexckast 0071acThb,
r. Boponex, yn. Muaypuna, 1,
a232a

7.2. IlporpammHoe o0ecnievyenmne
7.2.1. IlporpaMmMHOe oOecnieyeHHne 001ero HA3HAYEHU S

Ne HasBanue

Pa3zmenienue

1 |Oneparnmonnsie cucteMbl MS Windows / Linux

TIK B nokaabuoil cetnu BI'AY

[MTakersr opucubix npuioxennit Office MS Windows
/ OpenOffice

[1K B mokanbHOM cet BITAY

[Tporpammer auist ipocMoTpa daiinoB Adobe Reader /
DjVu Reader

I1K B mokanbHOM cet BITAY

4 | Bpayseps! SAunexc bpaysep / Mozilla Firefox / Inter-

TIK B nokanpuoi cetu B['AY
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net Explorer
5 | AntuBupycHas nporpamMmma DrWeb ES I1K B soxanbHOM cetu B'AY
6 |IIporpamma-apxusarop 7-Zip [IK B nokanbHol cetn BITAY
7 |Mynbetumenna npourpeiBatens MediaPlayer Classic [1K B sokasibHOI cetu BI'AY
8 |ITnardopma onnaliH-o0yuenus elearning server I1K B sioxanbHO# cetn BTAY
9 |Cucrema komnbioteproro tectupoBanust AST Test [1K B nokasnbHoO#l cetu BIAY
7.2.2. Cienuaju3upoBaHHOE NIPOrpaMMHOe obecreyeHne
Ne Ha3zBanue Pazmemenne

2 | Ilaker cratucTHyeckoit 00pabOTKHM JaHHBIX Statistica

[IK ayn.122a (K1)

8.MexaucuuninHapHblie CBSI3H

Jucuunimza, ¢ KOTOpoi Heo0Xo-
JIMMO COTJIACOBAHUE

Kacenpa, Ha koTopoii npenonaercs
JWICHUIIIMHA

[Toanuce 3aBenyromie-
ro kadenpoit

®dusnonorus U OMOXUMHUSI PaCTEHUH

Cenexunu, CEMEHOBO/ICTBA
1 OMOTEXHOIOTHHA

Boranuka Cenexiuy, CEMEHOBO/ICTBA
1 OMOTEXHOIOTUHI
PacrenueBoncTeo Kadenpa pacrenneBoncta
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Ipuioxkenue 1

JIMCT nepuoanyecKux NpoBepok padoyeil mporpaMmbl
) qu)opMaum{ 0 BHCCCHHBIX UBMCHCHUAX

JlomkHOCTHOE JIHITO,
IIPOBOAMUBIIIEE IIPO-

[TorpedHOCTH
B KOPPEKTUPOBKE

Wupopmanust 0 BHECEHHBIX

Bepky: ®.1.0., Hlata YKA3AHUCEM COOTBET M3MEHEHHAX
CTBYIOIIIMX Pa3/IelOB
JOIDKHOCTh .
paboueli mporpamMmsl
3aB kadenpoi ce-
HERHI, CEMEHOBOA™ 4 g 65 2023 Pabouas nporpamma aktya-
CTBa M OMOTEXHOJIO- 3.2024
rvut Tomesa T.T. IIporokon He tpebyercs JIM3HpOBaHa Ha 2023-
_ _ NelO y4€OHBII 1o
3aB kadenpoii ce-
ACIHIY, CEMEHOBOMA™ 1 45 05 2024 PaGouas nmporpamma akrya-
CTBa U OMOTEXHOJIO- 4-2025
cvut Tomesa T.T. [TpoTokon He tpebyercs JIM3HpOBaHa Ha 2024-
_ Nell Y4eOHBII T/
3aB kadenpoii ce-
JIEKI[UHU, CEMEHOBO/I- Hmeercs
CTBA 1 BHOTEXHONO- 10.05.2025 TUTy bHBINA JTUCT PaGouas nporpamma akrya-
[IpoTokon m.2;5.1;53.1.1,; nu3upoBaHa Ha 2025-2026
ruu ['omeBa I'.T". g
_ _ Nell 5.3.1.2.;5.3.2.1; Y4€OHBII TO/1

5.3.23,;54.1.,;54.2.
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