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Pabouas mporpamma pazpaboraHa B cCOOTBETCTBHM ¢ DenepaibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHJAPTOM BBICIIEr0 00pa3oBaHus — OakalaBpuaT 110 HalpaBIECHHUIO MOJr0-
ToBKH 35.03.04 ArpoHomusi, yTBEp>KACHHBIA mpukazoM MwunobpHayku Poccum ot 26 wurons
2017 r Ne 699, ¢ n3sMeHEHUSAMH, BHECEHHBIMH NMPUKa30M MHUHHCTEPCTBA HAYKH M BBICIIETO 00-
pasoBanus Poccuiickoit @enepannu ot § despans 2021 r. Ne 83 (3aperucrpupoBan Munucrep-
ctBoM toctuninu Poccuiickoit @eneparuu 12 mapta 2021 r., peructpannoHubiii Ne 62739).

Pabouas mporpamma yTBepKIeHa Ha 3acedaHuu Kadeapbl CeNeKIH, CEMEHOBOJICTBA U
ouorexuoorun (mporokoa Ne 11 ot 10.06.2025 1.)

3aBenyronuii kadeapoit, JOKTOp C.-X. HAyK ToneBaI'.T".

PabGouass mporpaMMa peKOMEHJOBaHAa K NCIONB30BaHHIO B YIeOHOM
Imporecce METOAMYECKOl KoMuccuedl (akynpTeTa arpoHOMHUH, arpoXUMUU U
skojoruu (mporokon Nell ot 16.06.2025 1.).

IlpencenaTesns MeTOMUYCCKOH KOMHCCHH h‘%’ Hecmesnora MLA.
i va

TOATHCH

PenienseHT — Bea. Hayd. cOTpyIHHK 1abopaTopun MapKep-OpUeHTHPOBAHHON CEJIEKIHU
OI'BY « BHUUCC umenu A.JI. MaznymoBay, noktop 6uonorndecknx Hayk Demymnosa T.I1.
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1. O01mas xapakTepuCTUKA JUCHUILINHBI

1.1. Heab nucuMnJIMHbI

Heap aucuMIJIMHBI — CO3JAHME MPEACTABICHUN y OOYy4yarolUXCsi O COBPEMEHHOM
COCTOSIHUM HauOosiee IUHAMUYHO  DPa3BUBAIOIIMXCA  HANpaBICHUAX M MHCTPYMEHTax
CEJIbCKOXO035HCTBEHHOW OMOTEXHOJIOTUM U O MEPCIEKTUBAX HMCIOJIb30BAaHUS JOCTHKEHUN ATHX
HarpaBieHul, (pOpMHUpPOBaHHE 3HAHWN YMEHHH M HABBIKOB I10 MCIIOJIb30BAaHHUIO NPHEMOB U
METO/IOB CEJIbCKOXO3IHCTBEHHON OMOTEXHOJIOTUU B CENEKLIMU PACTEHH, 0OydeHHe mpuemMam
IPAaKTUYECKOI'0 MCIIOJIb30BaHMsl €€ IOJI0XKEHUH, MOANOTOBKA K PEIIEHUI0 MPOQecCHOHANbHbBIX
3a/1a4, CBA3aHHBIX C CEJIEKIUEN pacTEHUM U CEMEHOBOCTBOM.

1.2. 3agaun AMCOUILINHBI

3agauyu JUCHUILIMHBI — QOpPMHUpPOBAaHUE 3HAHUMN, YMEHUN U HABBIKOB IO CEIBCKOXO-
3SIUCTBEHHOW OMOTEXHOJIOTHH, €€ HOBEHIIUM JOCTHKEHUSIM M MPAKTHYECKOE HCIIOIh30BAHUE
JUTSI TIOBBIIIEHUS 3PPEKTUBHOCTU CEIBCKOXO3SHCTBEHHOIO MPOU3BOJICTBA, YCKOPEHHUS CEJEKIIH-
OHHOTO MPOIECCa U CO3aHUsl PACTCHUI C HOBBIMHU MTPU3HAKAMU.

1.3. lIpeameT AUCHUTLIMHBI

[IpenqmeroM W3ydeHUs! CEIBCKOXO3SHCTBEHHOW OMOTEXHOJOTMH B PACTCHHEBOJCTBE H
CEJICKLMU SIBJIAETCSl YBEIMYCHHE OMOJIOTMYECKON MNpOIYKIMHU pPACTCHUEBOJACTBA, CO3JaHME
HOBBIX  a30T(QUKCUPYIOUIMX  PACTEHUH, O3J0POBIEHHE pACTEHHH, MHUKPOKJIOHAIbHOE
pPa3sMHOXKEHHE LIEHHBIX T€HOTUIIOB, CIHUSHUE MPOTOIUIACTOB JJIS MOJIyYE€HUSI COMAaTUYECKUX T'HO-
PUIOB, IOJYYEHHUE TaluIONJ0B, YIIYYIICHHE CYIIECTBYIOINX BHJIOB U COPTOB METOJIOM KYJIbTY-
pBI KJIETOK M TKaHEeH, COo3/1aHue PACTeHUH YCTOMUMBBIX K HEOIaronpuaTHeIM (pakTopam (3acyxe,
3aCOJICHHIO, BPEIUTEIISIM, COJISIM TSIKEJIBIX METAJIOB).

1.4. MecTo AUCHUIIMHBI B 00pa30BaTe/ibHOI porpaMmme

JucuumuimHa «CenbCKoX03siicTBeHHass OMOTEXHOJOTHI» (OPMHUPYETCS B BapHMAaTUBHON
yacTH Y4eOHBIX IUCUUIUIMH, (OPMHUPYEMBIX yUaCTHUKAaMHU 00pa30BaTeNIbHbBIX yupexaeHuil. OHa
CHOCOOCTBYET OCBOCHHUIO NPO(EeCcCHOHATIBHBIX 3HAHUM, YMEHUI U HAaBBIKOB HEOOXOIUMBIX IS
OaxanaBpoB, oOydaroluXcsl MO HarpaBieHuo noArotoBku 35.03.04 — ArpoHomusi, npo@uiib
NOAroTOBKU «I'€HETHKA U CENEKIUS CEIbCKOXO03SIICTBEHHBIX KYJIbTYp».

1.5. BzanmocBs3b ¢ APYrHMH JUCHUILINHAMEA

Jns u3ydeHus NaHHOM JUCIMIUIMHBI HEOOXOMUMBI CIEAYIOIIME 3HAHUS, YMEHHS U
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUTUIMHAMU:

1) boranuka 3HaHMs: MOP(OJIOTHIO BEreTaTUBHBIX U T'€HEPATHUBHBIX OPraHOB PAaCTEHUM;
3aBUCHUMOCTb CTPOEHMS U IKU3HEHCSATENbHOCTH PACTEHUH OT pa3IUYHbIX  YCIOBUH
POM3PACTaHUS; OCOOCHHOCTH DPAa3MHOXKEHHUS I[BETKOBBIX PAaCTEHHH; OCOOCHHOCTH pOCTa U
pa3BUTHS PACTEHUIl B OHTOTEHE3€; OCHOBHBIE OTJENbI, KJIACChl, CEMEWCTBA, pPOJbl U BHJbI
JUKOPACcTyIIUX U KYJIbTYPHBIX PAcCTeHUH; YMEHHs: MPOBECTH MOPQOJIOTHUECKOE OIMCaHHe
pacTeHHH JUIsl ONIPENEICHUS UX POAOB U BUJIOB; HaBBIKU: METOJAUKOW OIPENEICHNs PACTCHUM 110
OTIPENICIUTEINI0; HAaBbIKAMHM IMPOCTEHINTNX HAOJIIOJEHUI 3a pPOCTOM, DPa3BUTHUEM, LIBETEHHEM,
OINBUICHUEM U Pa3MHOKEHUEM PACTCHUM.
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2) O6H_[a}1 ICHCTUKA 3HAaHHA: OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBLIX IUCHOUIIINH, B
YACTHOCTM TE€HETUKM U CeJNEKLUMH, W MaTeMaTH4YecKUi amnmapar B NpodecCHOHANbHOM
ACATCIIBHOCTH,; 3aKOHBI HACJICAOBAHHA, MOJICKYIISIPHBIC OCHOBBI HACJICACTBCHHOCTH, OCHOBHBLIC
TUIBI U MEXaHU3Mbl U3MEHUMBOCTU OPraHM3MOB; YMEHHs: HUCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHUIUIMH H MaTeMaTUYeCKUH ammapar B MpodeccrHoHanbHON
NESITEIbHOCTH, MPUMEHATh METOJbl TEOPETHMUYECKOrO0 U HKCHEPUMEHTAIbHOIO HCCIEOBAHHUS;
MMPpOBOAUTH BHeMeHTapHBIﬁ FI/I6pI/II[OJIOI‘I/I‘-IeCKPlf/'I dHaJIn3, UCII0JIb30BaTh 3HAHUA OCHOB I'CHCTUKU
B IPaKTUYECKOM paboTe; HABBIKM: METOAAMHU TEOPETHYECKOr0 U SKCIEPUMEHTAIbHOIO
UCCIIC/IOBAHMSI; METOJUKOW pabOThl CO CBETOBBIM MHKPOCKOIIOM, METOJMKOW aHaiu3a
pe3yIbTaTOB FEHETUYECKUX IKCIIEPUMEHTOB.

3) Ousuonoruss U OMOXUMHS pPACTEHHH 3HAHUSA: MOP(OIOTUYECKHE NPUIHAKH C.-X.
KyJbTYp, IIOKa3aTelM KauyecTBa JUKOPACTYIIMX PAacTeHHMH M C/X TPOAYKUUH; METOIUKY
71a00paTOPHOro aHainM3a OOpa3LOB IOYB, PACTEHUN U NPOIAYKUMHM PACTEHUEBOACTBA; YMEHHUS:
OLIEHUBATh (PU3HOJIOTUUECKOE COCTOSIHME C.-X. KYJBTYp, aJaNTalUOHHBI MOTEHIHMAT W
OIpeaCIATh q)aKTOpI)I YIIYUIICHUS PpOCTa, pa3sBUTHA U Ka4CCTBA IMPOAYKIHU, IMIPUMCHATH MCTOABI
7a00paTOPHOro aHajaM3a OOpa3LOB MOYB, PACTEHUH U IMPOAYKIMU PACTEHHEBOJICTBA; HABBIKH:
OCHOBHBIMH (PH3HOJIOTUIECKUMH METO/IaMH OLIEHKH Pa3BUTHUS M (POPMUPOBAHUS TPOTYKTUBHOCTH
C.-X. KyJIbTYp; CIIOCOOHOCTBIO K JIAOOPATOPHOMY aHaIM3y 00pa3LoB [IOYB, PACTCHUI U MPOAYKIMU
pacTEeHUEBO/ICTBA.

[TepedyeHp mociaeayOIUX AMCUMIIMH, NPAKTHK, Ul KOTOPbIX HEOOXOIMMBI 3HAHUS,
YMEHMSI U HaBBIKH, (pOpMHUpyEMble JAHHOM AUCLMUIIMHON: TUCIUILIMHA SBIISETCS 3aBeplIatoIlen
CTYHNEHbIO OOY4YEeHHs IIOCI€ OCBOCHUS OCHOBHBIX TEOPETHUECKUX JUCHUIUIMH U
I'ocynapctBennas urorosas arrecrauus (I'MA);

2. Tlnanupyemble pe3yJibTAThI 00yUYeHUs MO TUCIUIIHHE

Komnerenmus NuaukaTop 1ocTHKEHUS KOMIIETEHIIHH
Kon Conepxanue Kon \ Conepxanue
OIIK-4 | CnocobeH peann30BBIBaTh  CO- | QOVYAIOUMIICA 10/IKEeH 3HAT:
BPEMCHHBIC TCXHOJIOTUH H o0oc- 3HaeT COBPCMCHHBIC TEXHOJIOTUH B
HOBBIBAaTh MX IIPUMEHEHHE B MPO- npodecCHOHANBEHOM J1eATeTbHOCTH,
(beccHoHaTBHOMN IeSITENbHOCTH NI 1 onk-4 | 3HaET TEXHOJIOTHH BO3/CIbIBAHUS

CEJIbCKOXO3SICTBEHHBIX KYJIBTYp B
OTKPBITOM U 3aKpBITOM I'PYHTE

OO0yyaroummiics T01KeH YMETh:

YMeeT HCHOIb30BaTh 3HAHUSA CO-
BPEMEHHBIX TEXHOJIOTMI BO3/EIIbI-
BAaHM CEeIbCKOXO035UCTBEHHBIX
N/ 2 onk-4 | KyIbTyp B OTKPBITOM M 3aKPBITOM
IPYHTE B IPAKTUYECKOM JEATEIb-
HOCTH

OOyyYalonuiica 10.I:KeH MMeTh HABBIKH H !HJ]PI! OIIBIT
ACATCJIbHOCTH

VimeeT HABBIKM U (UJTU) OMBIT Jes-
TEIBHOCTH TI0 TMPUMEHEHHIO CO-
BPEMECHHBIX TEXHOJOTHH BO3JEIbI-
W 3 onk-4 | Banus CEJILCKOX035IMCTBEHHEIX
KYJIBTYP B OTKPBITOM W 3aKPBITOM

TpyHTE
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Tun 3aga4 npodeCcCHOHATBHON ASSITENFHOCTH - TPON3BOACTBEHHO-TEXHOJIOTUIECKUI

CriocobeH pa3pabaTbIiBaTh TEXHO- | OO0VYAIOIMIiCS 10IKEH 3HATD!

JIOTUIO MHUKPOKJIIOHAJIBHOI'O pas-
MHOXXCHUA paCTCHI/Iﬁ HHI K- 6

3HaeT MEeTOJlbl MUKPOKJIOHAJILHOTO
pPa3MHOXKEHUS pPACTEHUH, 00JIaCTh
UX MPUMEHEHHUs, TPEe-UMYIIECTBA U
HEJIOCTATKU ITUX METOJOB

OoOyyarommiics 101°KeH YMETh:

[1K-6
A2 -6

YMeer mnuaHupoBaTh MOCIEOBa-
TEJIbHOCTh JICCTBHM MHMKPOKIIO-
HaJIbHOTO Pa3MHOXEHUS pac-TEHUM
C HCIIOJIb30BAHUEM PA3JIMYHBIX ME-
TOJIOB

Ooyuarommics

J0JKEH HMMETh HABBIKM H !I/l.]]l/l! OIIbIT

ACATCIbHOCTH:

W13 1ik-6

Vimeer HaBBIK BBIPALIMBAHUS pac-
TEHUH B KYyIbTYype in vitro

3. O0bEéM QMCHUILUIMHBI M BUABI padoT

3.1. Ounas ¢gopma oOyueHus

Iokazarenu CeMg P Bcero
O61mas Tpya0€MKOCTB, 3.€./4 3/108 3/108
OO6m1ast KoHTaKTHAs paboTa, 4 42,75 42,75
OO0mmas camocrosTeNbHas padoTa, u 65,25 65,25
KonTakTHas pabora npu npoBeACHUN yYEOHBIX 3aHATUH, 42,00 42,00
B T.4. (4)
JIEKITUHA 14 14,00
nabopaTopHbBIE-BCETO 28 28,00
CaMOUCTOSITeJ'ILHaH pa0oTa mnpu MpoBeJEHUN YUeOHBIX 3a- 47.50 47.50
HATUH, 9
KonTakTHas pabora mpu TPOBEICHUH MPOMEXKYTOUHOM
0,75 0,75
aTTecTtaluu o0yJaroummxcs, B T.4. (1)
IPYNIOBBIE KOHCYJIbTALUU 0,50 0,50
SK3aMEH 0,25 0,25
CamocrosrenbHas paboTa Ipu MPOMEXYTOUYHOH aTTecTa- 17.75 17.75
1Y, B T.4. (4)
MOJTOTOBKA K DK3aMEHY 17,75 17,75
dopma NpoOMEeKyTOUHON aTTeCTalluu 9K3aMeH 9K3aMeH

3.2. 3aounas popma o0yueHus (He MPeTyCMOTPEHA)
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4. Cogep:xanue TUCHUILINHBI
4.1. Conep:xkaHue TUCHMIUIMHBI B pa3pe3e pa3/iesioB U NMoApa3/iesioB

Pa3neu 1. Knerounas u TkaneBasi 0MOTEXHOJIOTHSI B PACTEHHEBO/CTBE M CeJIeKLHH.

Iloopasoen 1. Kynomypa kniemok u mrxareti. COBpeMEHHOE TIOHATHE KJICTOYHOU MH)KCHE-
pun. CylHOCTh M 3aJauM KJIETOYHOW MH)KeHEpUU. Poib KyJIbTypbl M30JIMPOBAHHBIX KIIETOK,
TKaHeW M OpraHoB pacTeHUil B OnorexHosoruu. OCHOBHBIC HANpPaBICHUS HUCCIETOBaHUI COBpe-
MEHHOW KJIETOUHOW MH¥eHepuu. KamnycHas TkaHb Kak OCHOBHOW 00BeKT uccienoanuii. Crie-
nuuKa KaurycHol Tkanu. [leauddepeHunpoBka Kak 00s3aTelbHOE YCIOBUE MEPEX0/ia CIelu-
ATM3UPOBAHHON KIIETKHU K JICJICHUIO U 00pa30BaHUIO KAJUTyCHON TKaHH. [ OpPMOHBI, HHIYIIHPYIO-
e aeau@epeHunpoBKy U Iepexo]l KIeTKH K AeneHuto. Llutomopdonoruueckne ocobeHHOCTH
U (ha3pl POCTOBOrO IMKJIA KAJUTYCHBIX KJIETOK. LluTonornyeckue u (u3NOIOTHUECKUE U3MEHe-
HUSl, IPOUCXOJIAIINE B KIeTKe mpu ee Ae-nuddepeHiupoBke. ['eneTnueckas HEOTHOPOIHOCTh
KaJUTYCHBIX KJICTOK, KYJIbTUBHPYEMBIX IN VItro. MI3MeHeHHs CTPYKTYpBI SACPHOTO M LUTOILIA3-
MaTHYECKOro TeHoMa. MepHucTeMbl — TKaHH, COXPaHSIOINUe CTa0UIbHOCTh reHoMa. [IpuuuHel u
CJIEJICTBUSl TE€HETUYECKOM CcTaOMIbHOCTH MepucTeM. CIOHTaHHBIE MYyTallMM, COMAKJIOHAJIbHBIE
BapHallMU U UX MPAKTUYECKOE 3HAYEHUE B CEJIICKIUU.

CoBpemeHHbIE CIIOCOOBI KYJIbTUBUPOBAHUS KAJUTyCHBIX TKaHEH: Ha TBEPABIX arapuso-
BAHHBIX NUTATENbHBIX CPelax M B CyCHeH3WH. Vcnonb30BaHUE CYCIIEH3MOHHBIX KYJIbTYp AJIA
IIOJIyUYEHHUSI BEIIECTB BTOPUYHOIO CHUHTE3a. POCTOBBIE M OMOCHHTETHYECKUE XapaKTEPUCTUKU
KJICTOYHBIX TOMYJIALUNA PACTEHUN MIPH PAa3TUYHBIX PEKUMAX KYJIbTUBUPOBAHUS UX B OMOPEAKTO-
pax u epmeHTepax. 3aBUCUMOCTD 3THX MPOIECCOB OT COCTAaBa MUTATENBbHOM cpenbl. [IpakTuye-
CKO€ HCIOJb30BaHUE BEIECTB BTOPUYHOTO CHHTE3a B PAa3IMUYHBIX 00JacTsSX SKOHOMHUKH. Wc-
M0JIb30BaHUE KYJIbTYPbI KAJITyCHBIX KJIETOK B KJIETOYHOM CEJIEKIINY U TEHHOW MHKEHEPHH.

Iloopa3zden 1.2. Mopghozenesz 6 kynbmype u301UpOBAHHLIX KIEMOK, MKAHel U Op2aHO8
pacmenuii. I'uctoreHes, sMOpuorenes, opraHoreHes (KOpHeBOM, cTe0ieBoi, guopanbHblif). Mo-
JeKyJsIpHble OCHOBBI 1 depeHunpoBku U Mopdorenesa. Muaykius Mmopdoresesa ¢ HOMOIIbIO
PeryasTOpOB pocTa pacTeHu u pusndeckux HakTopoB. MertaboiMuecKkre N3MEHEHUS B CBSI3U C
MopdoreHe3oM. ['eHeTndyeckne U 3MUTeHETHYECKHe OCHOBBI MopdoreHnesa. KieTouHbl UK.
[ToHATHSI MUTOTHMYECKOTO U KJIETOYHOrO LKKJIA. OCOOCHHOCTH MOKOSIIUXCSA M CTApPEIOIINX Kile-
Tok. CTapeHue KJIETOK B CBA3U CO CTapeHHEM KyJabTyp in Vitro. KieTouHslil UK U KpUBbIE PO-
CTa KJIETOYHBIX KyIbTYyp. OCOOEHHOCTH KJIETOUHOTO IMKJIa KAJITYCHBIX KJIETOK.

KiroueBple IyHKTBI PETyISLUN MUTOTUYECKOTO LUKJIA. MOJEKYIIPHO-TEHETUUECKUE
MEXaHMU3MBbl PEeryisluu MuToTHueckoro mukia. Kackan ¢ochopunupoBanus npu BXOKIESHUU
KJIETKH B MUTO3. CeMeiCTBO IIMKJIMH3aBUCUMBIX IPOTEUHKNHA3. YyacTue OelIKOB IUTOCKENEeTa B
MeXaHM3MaxX KapHOKHHE3a W IHUTOKHHe3a. OCOOEHHOCTH KapHMOKHHE3a W IIUTOKHWHE3a PacTH-
TEJILHOM KJIETKH IN Vitro u in vivo.

[Mutockener. CTpyKTypHbIE, MOTOPHBIE, PErYISITOPHbIE U KOHHEKTOPHbIE OENKU LUTOC-
kesnera. OCHOBHOE CBOMCTBO IIMTOCKeNETa — TUHAMUYECKas HECTaOMIbBHOCTh. MeXaHUu3MBbI CTa-
OMJIM3allMK [TUTOCKENIETHBIX CTPYKTYp. LlUuTOCKeNneTHbIe yIbTpacTpyKTyphl paCTUTEIbLHOM KIIET-
ku. OyHkuKu nurockenera. OnpeneneHue IjaHa JENEHHUs PAaCTUTEIbHOW KIIETKM —MEXaHU3M
nuromudepeHmanun 1 MopdoreHesa pacteHuit in Vvitro u in vivo. IluTockener kak yiib-
TPACTPYKTYPHBIi Mapkep 1uTo auddepeniuanuu 1 Mmopdorenesa in vitro.

Iloopaszoen 1.3. Kyiemypa u301upo8anHulx KIemokK u mKaHell 8 CeieKyul pacmeHuil.

OrmtooTBOpeHue N VItro (mpeogoneHne MporaMHol HECOBMECTUMOCTH) pacTeHuid. Kyib-
Typa M30JUPOBAHHBIX CEMSINOYEK U 3apoibliiell (IpeoJojieHHe MOCTTaMHONM HECOBMECTUMOCTH).
[lonydenue ramnouaHblx pacreHuil. KynbTHBUpOBaHUE WM30JIMPOBAHHBIX MBUIBHUKOB, MbUIBIBI U
Mukpocrnop. CriocoObl NOTyYeHUs TalIOn 0B U AUTAIIOUTHBIX TUHUH Y SSTUMEHS, pUca, MIIEHUIbI
U JIPYTHUX CEIbCKOXO3SIMCTBEHHBIX PACTEHUH. AHIPOreHe3, TAPTEHOI€HE3, THHOI'€HE3.

Vcronp30BaHne TeHETHUSCKON BapraOeIbHOCTH KICTOK B KYJIbType IN Vitro-" mis mosy-
YEHHs] COMAKJIOHAJIBHBIX BAapUaHTOB. ['€HETMYECKHE U SIUTCHETUYECKUE W3MEHEHUs XO3sii-



Crpanumna 7 u3 68

CTBEHHO BAa)KHBIX IPHU3HAKOB COMAKJIOHAJIbHBIX BAPUAHTOB CEJIBCKOXO3SICTBEHHBIX PACTEHUH.
[IpoBepka CTaOMIBHOCTU COXpaHEHUS MPU3HAKOB y OTCEACKTUPOBAHHBIX KJIETOYHBIX JIMHUU.
[TosryueHne MHAYLMPOBAHHBIX MYTaHTOB HA KJIETOYHOM YPOBHE.

CoBpeMeHHbIE TOCTHXKEHUS U MEPCIEeKTUBBI KJIETOYHON CEJIEKIMH B CO3JaHUM MPUHIIU-
NUATFHO HOBBIX T€HOTUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, 001aJar0MMUX BBICOKOW MPOIYK-
TUBHOCTHIO. COBPEMEHHBIE METO/Ibl KIIETOYHOMN CEJIEKIMH B MOJIy4eHUU (OpM pacTeHHil, yCTOM-
YUBBIX K a0MOTHYECKUM (PaKTOpaM (3aCOJIEHUIO, MOHIKEHHBIM TEeMIIEpaTypaM, TSDKEIbIM Me-
TajuIaM, TepOuIuIaM 1 Jip.) ¥ K Onotudeckum (aktopaM. TOKCHHBI, KyJIbTypadbHbIH (GUILTPAT,
HaToreH-CeJeKTHpYouHe (GpakTopbl. Pa3BuTne KIETOUHOW CENIEKIMU B CEJEKIIMOHHBIX LIEHTpPaX
Poccuu u 3a pybexxom. HoBble MUpPOBBIE TOCTHKEHHUSI B MCCIEAOBAHUAX MO KJIETOUYHOM Cellek-
1. M30a1poBaHHble IPOTOIIACTHI PACTEHUM, UX NOJydYEeHUE U KyJbTHBUpoBaHHe. COBpeMEH-
HBIE CIIOCOOBI CIUSHUS U30JMPOBAHHBIX MPOTOILIACTOB. METOIbI CKPUHUHTA COMAaTHUYECKUX TH-
OpunoB. ['eHeTnueckne M3MEHEHUS KJIETOK B IPOLIECCE COMATUYECKOM TMOpUAM3AIUU U UX
MPAKTUYECKOE 3HAYCHHUE B CENEKIMU. DIMMHHALMS M Cerperauus sjep, XpoOMOCOM, LUTOIIA3-
MaTH4YeCKHX TeHOMOB. LluOpumu3amus kak crnoco0 mepeHoca MUTOIIa3MaTHIECKUX TeHOoB. [le-
pPEHOC TeHEeTHYeCKON MH(OPMALIUK B PACTUTEIbHbBIC KIIETKU ITyTEM BBEJICHHS B U30JUPOBAHHBIN
MPOTOIUIACT OAaKTEePHii, KIIETOUYHBIX OPraHelul, XpoMocoMm, dyxepoaroi JTHK.

Kpuocoxpanenue pacTuTenbHOro reHoQoHIa U ero Mpou3BOAHBIX. HOBBIE TeXHOIOTHMU
KPHUOCOXPaHEHHUSI.

Paznen 2. ®uTOropmMoHANbHASI Pery/siiusi U CAMOPEryJsilfusi NMPOAYKUHOHHOIO
MpoLecca y pacTeHuid.

Iloopas3zoden 2.1. ['opmonansbHulll yposeHb.

[lonsatue o dQuroropmonax u dQuroperymsitopax. CoBpeMEHHOE TMPEICTABICHHE O
KOMIIOHEHTaX TOPMOHAJbHOM CHCTEMBl pacTeHHil. MOJeKynspHble MEXaHU3Mbl JIEHCTBUS
¢uTorpmMoHoB. BropuuHble nocpeHUKU rOpMOHOB. DUTOTOPMOHBI KaK PEryasiTOPhl SKCIIPECCUH
reHOMa, MPOHUIIAEMOCTH KIJIETOYHBIX MeMOpaH, ()epMEHTaTUBHOW akTHBHOCTHU. COBpeMeHHas
Kiaccuukanus, CTpykrypa u GyHKuu GuToropmMoHoB. CrenupuIHOCTb AEUCTBUS OTAEITBHBIX
¢utoropmoHoB. B3aumopeiicTBMe (UTOrOPMOHOB B IIEJIOM PpAacTeHUHH U  TOHATHE
¢uToropmoHanbHOro craryca. llpumeHnenue GuUTOperyasiTopoB B OHMOTEXHOJOTMU B ILEAX
UHAYKIMH KaJuTy-cooOpa3oBaHMs, KOpHeoOpa3oBaHUs, 3MOpHOreHe3a, KiIyOHeoOpa3oBaHUS U
IIpU KJIOHAJIBHOM MHUKPOPAa3MHOKEHUM pacTeHud. lloilydeHne TpaHCreHHBIX PpAaCTEHHHM C
U3MEHEHHbIM  TOpPMOHaNbHBIM  cTrarycoM. CoBpeMeHHass poib  (UTOperyiasuuu B
pacTeHHeBOACTBE. Perynsnus mnpopacTaHusi CeMsSH, BEreTaTMBHOIO pOCTa, (IIOPaIbHOTO
MopdoreHesa, OIUIOJOTBOPEHMS, CO3pEBaHMS U IOKOS,, IOBBIIIEHHE YCTOMUMBOCTH K
cTpeccoBbIM (akTopaM. [IpuMeHeHue peryisaTopoB pocTa U pa3BUTHS PACTEHUHN B TEXHOJIOTHSIX
BO3/IC/IBIBAHUSI 3€PHOBBIX, KOPMOBBIX, TEXHHYECKHX, OBOIIHBIX, TIJIOJOBBIX KYIbTYp U
BUHOTpaaa. IlpuMeHeHue QUTOPEryasTOpoB B CHCTEME 3alUThl PACTEHUN W IpPU XpaHEHUH
CeNIbCKOXO03SMCTBEHHOM mpoaykuuu. CoBpeMEHHBIE Mepbl MO 00ecleuyeHuI0 0e301MacHOCTH
NPUMEHEHUs (UTOPETyISITOPOB.

Iloopas3zoden 2.2. Buonoeuueckuil, opeaHu3MeHHblL U KIeMOYHbll YPOGHU.

buorexHonornueckue MeTOAbl TOBBIMIEHUS MPOAYKTUBHOCTH (DOTOCHHTETUUYECKOTO
anmnapara C3 u Cy-pacTeHuil. DHIOT€HHbIE U 3K30T€HHbIE CUCTEMBI U (DAKTOPBHI PETYISALIUN POCTa
U DPa3BUTHUS pAcTEHUH B OHTOreHe3e. XapakTep (U3MOJOTMUYECKUX PEaKIMi pacTeHUil mpu
BO3JEHCTBUM (DaKTOPOB pazNu4HON Mpupoabl. OCHOBHBIE OMOTEXHOJOTMYECKHE (HaKTOpbl U
IpUEMBbl TOBBIIIEHUS NMPOJYKTUBHOCTH PACTEHMH M CTaOMIBHOCTH ypokas. HoBble MeTOIbI
CEJIEKIIMH: TeHHasl MHKEHepHUsl U KJIeTOYHas celekius. bruosornueckuii KOHTPOIb 3a OCEBaMHU.
[ToBbIIeHNE YCTOMUNBOCTH PACTEHUN K CTPECCOBBIM (haKTOpaM CpeIbl U BPEAHBIM OpraHU3MaM.

4.2. PacnipeesieHue KOHTAKTHON U CaMOCTOATEIbHOI padoThl NPU NOATOTOBKE K 3aHATH-
SIM 110 NOApa3aeiaM
4.2.1. Ounas popma 00y4eHus
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Konrakthas
Pa3znensl, moapa3aessl TUCIUTUTMHBL pabora CP
Jexmuu | JI3
Paznen 1. Kinerounasi 1 TkaHeBasi 0MOTEXHOJIOTHS B PACTEHUEBOICTBE 10 26 | 71.25
U CeJIeKIHM.
Iloopaszoden 1.1. Kynomypa kiemox u mrametl. 4 6 25
Iloopaszoden 1.2. Mopghocenes 6 Kyibmype uzonupo8aHHbIX KIemoK, mKa- 2 10 30
Hell U 0p2aH08 pacmeHull.
Iloopasoen 1. 3. Kynbmypa uzonupo8anHvlx K1emoK u mKaHel 8 cejlex- 4 10 | 3625
yuu pacmenuil. '
Pazoen 2. Qumozopmonanvhas pecyiayus u camopezyiayus npooyKyu- 4 4 20
OHHO20 npoyeccay pacmeHuil
Iloopasoen 2.1. ' opmonanvuwiii yposens. 10
Iloopa3zoden 2.2. Buonoeuueckuil, Op2aHU3MeHHblL U KIIeMOYHbIU YDOGHU. 10
Bcero 14 30 | 455

4.2.2. 3aounas ¢popma 00yueHus (He MpeIyCMOTPEHA)

4.3. IlepeyeHb TeM H YUeOHO-METOAMYECKOIr0 obecrevyeHusi 1J1sl CAMOCTOATEIbLHOH padoThI

o0yyaromuxcst
Tema ca-

Ne i/t MOCTOﬂ: VueOHo-MeTOIuUeCKOe 00€eCIIeUeHHE Obnéw,
TENBHOU 4acoB
paboTHI

1. Tenernka : YueOnuk ms By3oB / H. M. Makpyms, 1O. B. ITnyrataps, E. M. Mak-
pymmHa [¥ Ap.] ; TOA pelakiuen 1. c.-X. H. [u ap.]. — 3-e u3z., nepepad. u qom. —
Canxr-TlerepOypr : Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — Texkcr :
JNIEKTPOHHBIN /  JlaHb :  9JEKTPOHHO-OMONMOTEYHAss  CHCTEMA. URL:
Kymbrypa https://e.lanbook.com/book/177828
1 CIeToR 2. I'psizeBa B. WM. OcHoBbI O6uoTexHomoruu : ydyeOHoe mocodue / B. U. I'psizeBa. — 12
o TKAHGH Iensa : TIT'AY, 2022. — 217 c¢.— TekcT : 3neKTpoHHbI / JIaHb : 3JIeKTPOHHO-
" | 6ubmoreunas cucrema. — <URL: https://e.lanbook.com/book/261539>
3. SxynoB T. P. MonekymsipHas OHOTeXHONOTHS : yaeOHUK 1t By30B / T. P. SIkymos,
T. X. ®amzoB. — 4-¢ m3n., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 160 c. —
ISBN 978-5-507-53208-7. — Tekcr: oamekTpoHHbIH// JlaHe : 3JE€KTPOHHO-
oubnmoTeynas cucrema. — URL: https://e.lanbook.com/book/478241
1. T'enernka : YueOuuk juist By30oB / H. M. Makpymms, 1O. B. Ilnyrataps, E. M. Mak-
Mopdores pyumHa [¥ Ap.] ; O pelakiuen 1. c.-X. H. [u ap.]. — 3-e u3z., nepepad. u nom. —
o3 Cankr-IlerepOypr : Jlans, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — Tekcrt :
B KySBTYPE JJIEKTPOHHBIN /  JlaHb  :  2JEeKTPOHHO-OMONMMOTEYHAsT  CHCTEMA. URL:
H30MpOBa https://e.lanbook.com/book/177828 15
2 HHLIX 2. I'psizeBa B. WM. OcHoBbI OuoTexHOIOrMM : ydyeOHoe mocooue / B. U. I'pszeBa. —
ICTOK Ilensza : TITAY, 2022. — 217 c.— TekcT : 3mekTpoHHBIN // JlaHb : 31eKTpOHHO-
. oubmmoreunas cucrema. — <URL: https://e.lanbook.com/book/261539>
TKaHen
W opraHoB 3. SIxynoB T. P. MonexynsipHas 6notexHoorus : yaeOHuK 1t By30B / T. P. SIkymos,
., |T. X. ®anzoB. — 4-¢ u3x., crep. — Cankr-IlerepOypr : Jlans, 2025. — 160 c. —
PACTEHIH. | |SBN  978-5-507-53208-7. —  Texkcr : JIEKTPOHHBIH /  JlaHB : BIIEKTPOHHO-
oubnmoTeynas cucrema. — URL: https://e.lanbook.com/book/478241
Kynsrypa |1.Teneruka : YueOnuk s By3os / H. M. Makpymms, 0. B. ITnyraraps, E. M. Mak-
W30JIMPOBa |pyIMHA [ Jp.] ; MOA pelakimen 1. c.-X. H. [ ap.]. — 3-e u3a., nepepad. u jom. —
HHBIX Cankr-IlerepOypr : Jlanb, 2021. — 432 c¢. — ISBN 978-5-8114-8097-5. — Texcr :
3 KJICTOK W |3JeKTPOHHBIA // JlaHb : DNEKTpOHHO-OMONMmMoTeuHas cucrema. —  URL: 8,5
TKaHe# B |https://e.lanbook.com/book/177828
cenekimu | 2. I'psseBa B. Y. OcHoBBI OnoTexHosornu : yaeoHoe mocodue / B. WM. I'psazeBa. —
pacrernii |Ilemsa : TII'AY, 2022. — 217 c¢.— Tekcrt : anekTpoHHBIH // JIaHb : DIIEKTPOHHO-
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oubmmoreunas cucrema. — <URL: https://e.lanbook.com/book/261539>
3. SIkymoB T. P. MonekynspHast OMOTEXHOJIOTHSA : yueOHMK 1t By30B / T. P. SIkymios,
T. X. ®anzoB. — 4-e m3n., crep. — Cankt-IlerepOypr : Jlanp, 2025. — 160 ¢. —
ISBN 978-5-507-53208-7. — Tekcr: oamexrpoHHbI// JlaHp : 3JE€KTpOHHO-
6ubmmoreunast cucrema. — URL: https://e.lanbook.com/book/478241
1. 'enernka : YueOnuk st By3oB / H. M. Makpymms, 1O. B. Ilnyraraps, E. M. Mak-
pyumHa [¥ Ap.] ; MO pelakiue 1. ¢.-X. H. [u ap.]. — 3-e u3f., nepepad. u aom. —
Cankr-IlerepOypr : Jlans, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — Texkcr :
9NEeKTpOHHbIHM /  JlaHb :  oanekTpoHHO-OMONMMoTeuHas cucrema. —  URL:
Topmoan https://e.lanbook.com/book/177828
4 CHEL 2. I'psizeBa B. WM. OcHoBBI OnoTexHOIOTHH : ydeOHOoe mocoome / B. U. I'pszeBa. — 5
Menza : IIT'AY, 2022. — 217 c.— Teker : 3nekTpoHHbI / JlaHb : 37€KTpOHHO-
YPOBCHE 6ubmmoreunas cucrema. — <URL: https://e.lanbook.com/book/261539>
3. SIkymoB T. P. MonekynspHast OMOTEXHOJIOTHS : yueOHHK u1st By30B / T. P. SIkymos,
T. X. ®anzoB. — 4-e m3n., crep. — Cankt-TlerepOypr : Jlanp, 2025. — 160 ¢. —
ISBN 978-5-507-53208-7. — Tekcr: oamekTpoHHbIH// JlaHp : 3JE€KTpOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/478241
1. I'enetuka : Yueonuk mist By30oB / H. M. Makpymus, FO. B. [lnyraraps, E. M. Mak-
pyummmHa [u ap.] ; mox penakumei 1. c.-X. H. [u np.]. — 3-e u3n., nepepad. u nom. —
Cankr-IlerepOypr : Jlans, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — Texkcr :
Buonoruue |3ekTpoHHb /  JlaHB :  NEKTPOHHO-OMONMMOTeuHas cucrema. — URL:
CKHH, https://e.lanbook.com/book/177828
5 opranusme |2. I'psseBa B. . OcHoBbl OnoTexHONMOrMU : ydeOHoe mocoodue / B. U. I'pszeBa. — 5
HHBII u |[Ilemsa : [II'AY, 2022. — 217 c.— Texkcr : 3nmekTpoHHbIi / JlaHp : 3JEKTPOHHO-
KJIeTo4yHbl | GubiauoTeuHas cucrema. — <URL: https://e.lanbook.com/book/261539>
it ypoBau | 3. Sxymo T. P. MonekynspHas OMOTeXHOJIOTHA : y9eOHMK 11 By30B / T. P. fAxymos,
T. X. ®anzoB. — 4-e m3n., crep. — Cankt-TlerepOypr : Jlanp, 2025. — 160 ¢. —
ISBN 978-5-507-53208-7. — Tekcr: oamekrpoHHbIH// JlaHp : 3JE€KTpOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/478241
Bcero 45,5

Opranuzanys CcaMOCTOSITENIbHOM pabOThl MO JAMCHUIIMHE  OCYIIECTBISETCS B
COOTBETCTBUM C METOJUUYECKUMH YKa3aHUSAMH, pa3pabOTaHHBIMH Ha OCHOBE NPOrpaMMbl Kypca
OcCHOBBI OHMOTEXHOJIOTHH Ui Oojee palMOHAIBHOIO IUIAHUPOBAHUS U HCIIOJIb30BAHUS
pabouero BpeMeHH 00y4aroIIMMUCS.

1. buoTrexHoOTHs pacTeHU [DIEKTPOHHBIN pecypc| : METOAMYECKUE yYKa3aHUs 10 U3Y-
YEHUIO JUCLUMIUIMHBI JUId oOydarouiuxcss nmo HampasieHuto 35.03.04 "Arponomus" npoduiib
Cenexuus U reHeTHKa CeIbCKOX03IMCTBEHHBIX KYJIbTYp / BopoHeXCKHil rocyiapcTBEHHBIN ar-
papHbIil yHuBepcuteT ; [cocT. T. I'. Bamenko] .— DnexTpoH. TekctoBble qaH. (1 daiin : 563 KO)
— Boponex : Boponexckuii rocygapcTBeHHBIN arpapHbliii yauuepeuteT, 2019 .— 3arnasue ¢
TUTYJIBHOTO dKpaHa .— PexXuM JocTymna: i aBTOPU30BAHHBIX I0Jb30BaTeNel .— TEeKCTOBBIN
daiin .— Adobe Acrobat Reader 4.0 .— <URL.:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

2. buorexHosorusi pacTeHuil [DIEKTPOHHBIN pecypc]| : MeToauUecKue yKa3aHus Mo opra-
HU3ALMU CaMOCTOSITENIbHOM paboThl oOydaromuxcsi o HampasieHuto 35.03.04 "Arponomus"
npodwis CeneKkust U TeHETUKa CEeIbCKOXO3IHCTBEHHBIX KYIBTYp .— OJIEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHexckuil rocyaapcTBEHHBIH arpapHblil yHUBEpCH-
TeT, 2019 .— 3arynaBue ¢ TUTYJIBHOTO 3KpaHa .— PexxuM 1ocTyna: uisi aBTOPU30BaHHBIX 10JIb-
3oBareneit  .—  Tekcroserii  daiir  .—  Adobe  Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

5. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAeHNsI IPOMEKYTOYHOM aTTeCcTAIUN
U TeKYILIEero KOHTPOJIA

5.1. dtanbl popMUpPOBAHUS KOMIIETEHIIH I
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Huauxarop
Moapa3znen
Komnerenuus JOCTHUKEHUS
AUCUUIITHHBI
KOMIEeTEeHIIHH
3 | WAL onikca
OIIK- 4 — CnocobeH peann3oBbIBaTh
COBPEMCHHBIC TECXHOJIOTHH U OOOCHOBBI- Yy U2 orix-4
BaTh MX NMPUMEHEHHE B MPO(ECCHOHANB-
HOH JeATENBHOCTH H U3 onka
Iloopasoen 1.1. KynbTypa KI€TOK ¥ TKaHEH.
3 | WAL s
[IK-6 Criocoben pazpabaTrIBaTh TEXHO-
JIOTHIO MUKPOKJIOHAJIEHOTO Pa3- v W2 ks
MHO>XEHHUS pacTeHUui
H | UA3 ke
OIIK- 4 — CmocobeH pealn30BBIBATh 3 WL omcs
COBPEMEHHBIC TEXHOJIOTMU M 0OOCHOBBI-
Ilodpasoen 1.2 Mopgozenes 6 kynomype BaTh UX NMPHMEHEHHE B NpodeccHoHanb- | Y N2 o4
UB0IUPOBAHHBIX KNEMOK, MKAHEl U OP2AHO8 | HOM 1esTebHOCTH
pacmenul. H U3 onx4
IIK-6 CriocobeH pa3pabaThiBaTh TEXHO- 3 WL e
JIOTHI0 MUKPOKJIOHAIBHOIO pas- Yy W2 ks
MHOXKEHUS TCHUU
0XKE pacte H I/III3 K-6
OIIK- 4 — CnocobeH peanu30BbIBATH 3 U1 onk-4
COBPEMEHHBIE TEXHOJIOTMU U O0OOCHOBBI-
Y | UA2 onk4
BaTh WX NMPHUMEHECHHE B MPO(eCcCHOHAIb-
Iloopa3zoden 1.3. I{yﬂbmypa U30AUPOGAHHBIX | HO JIEATEIILHOCTH H U3 onk.s
KJIeMOK U MKAaHell 8 CeleKyuu pacmenuil.
3 | WAL ke
[TK-6 CriocobeH pa3pabaTbiBaTh TEXHO-
JIOTUIO0 MUKPOKJIOHAJIBHOTO pa3- v W2 e
MHOKCHHS PACTCHHN
H | UA3 ke
OIIK- 4 — CnocobeH peannu30BHIBaTh 3 UL onk.a
COBPEMEHHBIE TEXHOJIOTMH M O0OOCHOBBI- \Y U2 omxca
BaTh WX NMPHUMEHCHHE B MPO(eCcCHOHAIb-
HOH JIesATEIIbHOCTH H U3 on-4
Ioopazoen 2.1.. ' opmonanvHulii ypogens.
p p. yp 3 N1 fics
[1K-6 CriocobeH pa3pabaTbiBaTh TEXHO-
JIOTUI0 MUKPOKJIOHAJIBHOI'O Pa3- v N2 k6
MHOCHHS PACTCHHUI
H | W13 nke
OIIK- 4 — CnocobeH peann3oBBIBaTh 3 N1 onka
COBPEMCHHBIC TEXHOJIOTHH U OOOCHOBBI- v -
. BaTh X NPUMEHEHHE B NMPOQeCcCHOHATb- A2 omk-4
Hoopaszoen 2.2. Buonoeuyeckuii, o
. . HOU JeSTEIIbHOCTH H W3 onk-s
OP2AHU3MEHHDBLI U KIeMOYHbLI YPOGHU.
P P [IK-6 CrocobeH pa3pabaThIBaTh TEXHO- 3 N1 ks
JIOTUI0 MUKPOKJIOHAJIBHOI'O Pa3- v W2 ks
MHO>XEHUS PacTeHUI H U3 1k

5.2. Illkanbl ¥ KPUTEPUH OLICHUBAHMSA JOCTHKEHUSI KOMIIETeHIIHI

5.2.1. lIkaanl oeHUBAHUSA JOCTHKEHHUS KOMIIETEeHIUIA

Bun onenkn

OneHku
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AKaI[CMI/I‘lCCKaH OII€HKa I10 4-x OaIILHOM IIKaJIe

HEYIOBIICT-
BOPHUTEIIHHO

YIOBIIETBO-
PHUTEIBEHO

XOopouro OTJIMYHO

5.2.2. Kputepuu oueHUBAHMS JOCTUKEHUSI KOMIIETEHIUH

Kpurepuu onieHKH Ha SK3aMeHE

Onenka, ypoBeHb
JIOCTHKCHHS
KOMITETCHIIHI

Ornrcanre KpuTepueB

OTIMYHO, BEICOKHI

CryneHT mokasaj MoJIHbIC U TIIyOOKHe 3HAHMS MPOTPAaMMHOI0 MaTepHaia, Jo-
TUYHO M apTryMEHTHPOBAHO OTBETHJI HA BCE BOMPOCHI IK3aMEHAIMOHHOTO OU-
JIeTa, a Takke Ha JOTOJTHHUTEIBHBIE BOIPOCH], CITIOCOOCH CaMOCTOSTEIHLHO pe-
IaTh CIOKHBIE 3aJa4H JTUCITUTIINHBI

CryneHT TBepAO 3HACT MPOrPaMMHBIM MaTepuall, TPAMOTHO €ro M3JaraceT, He

Xopotiio, JIOTTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, IOCTATOYHO MOJHO OTBETHII

MIPOJIBUHYTHIM Ha BOINPOCHI 9K3aMCHAIIMOHHOTO OWJIeTa M JIOMOJIHUTEIBHBIC BOIIPOCHI, CIIOCO-
OCH CaMOCTOSTENHFHO PelaTh CTAHAAPTHBIE 33/1a4H TUCITUTLTHHBI
CryneHT moKas3all 3HaHHWE TOJIHKO OCHOB MPOTPaMMHOTO MaTepuaia, YCBOWI
€ro MOBEPXHOCTHO, HO HE JOMYyCKall TPYOBIX OMMOOK MM HETOYHOCTEH, Tpe-

Y 10BIETBOPUTENBHO,

HODOLOBLL OyeT HaBOJAIIUX BOIIPOCOB JIJIS MPABUIIBHOTO OTBETA, HE OTBETUJI HA JIOTIOJIHU-

p TEJBHBIC BOIMPOCHI, CIIOCOOCH peIllaTh CTAHJAPTHBIC 3aJa4dl JUCIUILIUHBI C

TTOMOIIIBIO TIPENOoaBaTeNs

HeynosnerBopu-

TENLHO CrynmeHT He 3HAeT OCHOB NPOTPAMMHOIO MaTepHaia, IOIyCKaeT TpyOble

b

KOMIICTCHIIMA HE
OCBOCHA

OIMOKU B OTBETE, HE CIOCOOCH peliaTh CTaHAAPTHBIC 3a7aud JUCIUTUTHHBI
JIa)Ke ¢ MMOMOLIBIO MPETOAABATEIIS

Kpurepuu onieHkH T€CTOB

OreHKa, YPOBEHbD JIOCTHKCHHUS
KOMITIETEHIIUNA

Onucanue KpUTEpHUEB

OTINYHO, BEICOKUM

ConeprkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MpoJBUHYTHIN

ConeprkaHre IpaBUIHHBIX OTBETOB B TecTe He MeHee 75%

Y IOBIETBOPUTEINBHO,
[IOPOTrOBBIN

ConeprkaHre paBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUSA HE OCBOEHA

CopneprkaHre paBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun onienkn ycTHOro onpoca

Onenka, ypoBeHb

TOCTIKEHUS
KOMIIETEHIUN

Onucanue KpUTEpUEB

3auTeHo, BLICOKHI

CryneHT I1eMOHCTPUPYET YBEPEHHOE 3HAHNE MaTeprala, YeTKO BhIpakaeT
CBOIO TOYY 3pEHHS II0 PacCMaTpUBAEMOMY BOIPOCY, NPUBOAS COOTBET-
CTBYIOIIME IPUMEPHI

3a4TeHoO, IPOABUHYTHIN

CTy,Z[CHT ACMOHCTPHUPYET YBECPCHHOC 3HAHUC MATCpHUaia, HO HOITYCKACT
OTACIIBHBIC ITOT'PEUTHOCTU B OTBETC

3auTeHo, TOPOTOBbII

CTyneHT IeMOHCTPUPYET CyIIeCTBEHHBIE MTPOOEIbl B 3HAHHUIX MaTepraia,
JIOITYCKAET OMMOKH B OTBETaX
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He 3aureHo, KOMIIETCHITIS
HE OCBOCHA

CTyJIeHT JEeMOHCTpUPYET HE3HAaHWE MaTepHana, JOMyCcKaeT Tpyobie
OIIMOKHU B OTBETAX

Kpurepuu onieHKH penieHus 3ajnad

Ornenka, ypoBeHb
JOCTHKEHHUS
KOMITETEHITNH

Orncanne KpUTEpPHEB

3a4TeHo, BEICOKHI

CTYI[eHT YBEPCHHO 3HACT METOAUKY U aJITOPUTM PCUHICHHA 3aJa4u, HC 10-
IMyCKacT OIIMOOK IIpu €€ BBIIIOJIHCHUU.

3adTeHo, IPOABUHYTHII

CTyaeHT B LeJOM 3HAaeT METOJUKY M alITOPUTM pelleHHs 3ahaqyH, He J0-
MMycKaeT rpyObIX OMTMOOK NP €€ BBITIOTHEHH.

3a4TeHO, HOPOrOBBIi

CTyzneHT B LIEJOM 3HAeT METOJUKY W allTOPUTM pEIICHUs 3a7adH, JOIyC-
KaeT OIMHMOOK IPH €€ BHIMOJIHEHWH, HO CIIOCOOEH HCIIPaBUTh WX MPHU TO-
MOIIIY TPEINOoIaBaTels.

He 3aureHo0, KOMIIETCHITUS
HE OCBOCHA

CTyzmeHT He 3HaeT METOAMKY M JITOPUTM DEIICHHs 3a/laud, IOITyCKaeT
rpyOble OMMOKY TIpW ee BBIMOIHEHUH, He CIMOCOOCH HCIPaBUTh WX MPH
HOMOIIY NIPENOoAaBaTeIsL.

Kpurepuu onenku pedeparon

OueHka, ypOBEHb
JIOCTHKEHUS
KOMIIETEHIUM

Onucanue KpUTepUeB

3a4TeHo, BEICOKHUI

Crpyktypa, copepxanne u opopmieHue pedepara MOTHOCTHIO COOTBET-
CTBYIOT IPEIbSIBISIEMBIM TPEOOBAaHMAM, 00OCHOBaHA aKTyaJIbHOCTh TEMBI,
JaHbl YeTKue (OPMYIHUPOBKH, HUCIIOJIB30BAHBI aKTyaJIbHbIE HWCTOYHUKU
WHPOPMAIIMHU, OTCYTCTBYIOT opdorpaduuecKue, CHHTAKCHYECKHE U CTH-
JUCTHYECKUE OLTHOKH

3a4TeHo, IPOJABUHYTHIN

CrpykTypa, cojepxanue u opopmiieHue pedepara MOJHOCTHIO COOTBET-
CTBYIOT MPEABSIBISIEMBIM TPEOOBaHUSAM, 000CHOBaHA aKTYaIbHOCTh TEMEI,
JaHbl YeTKHue (DOPMYIHUPOBKH, HCIIONH30BAHBI AKTYyalbHBIE HCTOYHUKH
nH(pOpMaIuu, UMEIOTCS OTAeNbHbIe opdorpaduuecKue, CHHTAKCHIECKIe
M CTHJIMCTHYECKHUE OIIHMOKHU

3auTeHo, TOPOTOBBIi

CrpykTypa, coiepkanue u odopmiieHHE pedepara B LEIOM COOTBET-
CTBYIOT IIPEABSBIAEMBIM TPeOOBAaHUAM, OOOCHOBAHA AKTYaJIbHOCTH TEMBI,
JaHbl 4YeTKre (DOPMYJIMPOBKH, HCIOJIB30BAHBI KaK aKTyallbHBIE, TaK W
ycTapeBIIne NCTOYHUKN MH(pOpManny, UMEIOTCS OTeNbHbBIE opdorpadu-
YeCKHe, CHHTAKCUYECKUE U CTHIIMCTUYECKUE OIIUOKH

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CrpykTypa, cojepkanue u oQopmieHHe pedepaTa HE COOTBETCTBYIOT
MPEIbIBISIEMbIM TPEOOBAHHSIM, aKTYyaIbHOCTh TEMbl HE 00OCHOBaHA, OT-
CYTCTBYIOT 4YeTKHE (HOPMYIHMPOBKH, HCHOJIB30BaHBI MPEUMYIIECTBEHHO
ycTapeBILINe HCTOYHUKH MH()OpMAIMK, UMEIOTCS B OOJIBIIOM KOJIHYECTBE
opdorpadpuueckie, CHHTAKCHYECKHE M CTHIIUCTUIECKUE OITHOKH

5.3. MartepuaJibl 1Jisl OLEHKH J0CTUKEHUs] KOMIIeTeHIIUI

5.3.1. OneHo4HbIe MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTANMHI

5.3.1.1. Bonipocsl k 3K3aMeHy

Komne-

Conepxanue
TeH U
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['maBHbBIE HanpaBIeHUS UCIOJIB30BAHUS KYJIbTYPhI H30JIUPO-
BaHHBIX KJIETOK U TKaHEW pacTeHU B OMOTEXHOIOTHH.

OIIK-4

N1 onk-4

N2 onk-4

W13 orik-4

I1K-6

N1 ke

W2 nk-6

W3 k-6

OcHoBHbI€ 3Tarbl MOpQoreHes3a B KyJbType KaUTyCHBIX Kile-
TOK.

OIIK-4

N1 onk-a

W12 orik-4

N3 onk-4

[1K-6

N1 ke

N2 k-6

W13 nk-6

3 | KynpTypa KI€TOYHBIX CYCTICH3UH.

OIIK-4

AT onk-4

N2 onk-4

W3 onk-4

[1K-6

N1 ks

N2 ks

N3 k-6

4 | KynbTypa OAMHOYHBIX KJIETOK.

OIIK-4

N1 onk-a

W2 onk-4

W3 onk-4

[1K-6

N1 ke

N2 ke

N3 k-6

5 | Mopdorenes B KaJTyCHBIX TKaHSX.

OIIK-4

AT onk-4

N2 onk-a

W3 onk-4

[1K-6

N1 ks

W2 1.6

W3 nke

BcenomorarensHOe UCIIONIB30BAaHUE METOIOB IN Vitro B cenek-
6 | uuu pacteHui (Mpeo0IeHNe MPOTaMHOM U MOCTIaMHOM
HECOBMECTUMOCTH).

OIIK-4

N1 onk-a

N2 onk-a

N3 onk-4

[1K-6

A1 nke

N2 ks

W13 rixe

7 Knonansaoe MHKPOPA3MHOKCHUC OTJAIEHHBIX FI/I6pI/II[0B.

OIIK-4

N1 onk-a

W2 onk-4

N3 ornk-4

[1K-6

N1 ks

W2 rixe

N3 k-6

[Tony4yeHnne rartonIo0B iN VItro 1 UCIOIb30BaHUE UX B CEJIEK-
8 | nuu. Vcnonp30BaHue OUTAIIONIOB B CEJIEKIIMU CEJILCKOX0351-
CTBEHHBIX KYJIBTYP.

OIIK-4

W1 onk-4

W2 onk-4

W13 ok

[1K-6

N1 1k

N2 ks

W3 nk-6

9 AH,Z[pOI‘eHHBIG U THMHOI'CHHBLIC I'aIlJIONnJbI.

OIIK-4

N1 onk-4
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N2 onk-4

N3 ornk-4

[1K-6

N1 ke

N2 k-6

W13 nk-6

10

Kpuocoxpanenue pacTeHui.

OIIK-4

W1 ork-4

N2 onk-4

N3 onk-4

[1K-6

VI nk-6

N2 k-6

W3 k-6

11

ComaxksoHanabHasi HK3MEHUYUBOCTH (BapuaOeIbHOCTb).

OIIK-4

N1 onk-a

U2 onk-4

W3 onk-4

[1K-6

N1 ke

N2 ks

W13 k-6

12

Comatnueckas rudpuau3arus.

OIIK-4

AT onk-4

N2 onk-4

W3 onk-4

[1K-6

N1 ks

N2 k-6

N3 k-6

13

OcCHOBHBIC ATaIlbl COMAaTHYECKOTO 3M6pI/IOFeHCBa.

OIIK-4

N1 onk-a

U2 onk-4

N3 onk-4

[1K-6

WA ke

N2 ks

W3 nke

14

Briaenenue npotorinactoB.Oco0€HHOCTH KyJIbTUBUPOBAHUS
nporomiacToB. I [puémel 1 METOBI CAUSHUSA U30JUPOBAHHBIX
IIPOTOILIACTOB.

OIIK-4

AT onk-4

W2 onk-4

W3 onk-a

[1K-6

AT nie

N2 ks

W13 nxe

15

Mexanuzm OCYHICCTBJICHUS PCTYJIAIUNA CUHTE3a (bHTOl“OpMO-
HOB.

OIIK-4

N1 onk-a

N2 onk-4

W13 ork-4

[1K-6

W1 ke

W2 rixe

W3 k-6

16

Perynsmms onrorenesa. [Tokoit u criocoOsI €ro MpeoI0IeHUsI.

OIIK-4

WA onk-4

N2 onk-a

W13 onk-4

[1K-6

NI ks

N2 k-6

W3 nk-6

17

DUTOPETYIATOPHI B CUCTEME 3AIIUTHI PACTCHUH.

OIIK-4

N1 onk-4

N2 onk-4
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N3 onk-4
AL ke
I1K-6 W2 k-6
W13 k-6
W1 orik-4
OIIK-4 W2 onk-a
18 [IpuMeHeHue peryiasTopoB pocTa U pa3BUTHE PACTEHUN B TEX- W13 onk-4
HOJIOTUU BO3/ICIBIBAHUS CEJIbCKOXO3SIUCTBEHHBIX KYIBTYP. W1 k-6
[1K-6 N2 k-6
W/13 k-6
W1 onk-4
OIIK-4 N2 onk-a
19 DKkojoruveckasi 0e30macHOCTh IPUMEHEHUS PETYISATOPOB PO- W3 onx-4
cra. WA nk-6
I1K-6 W2 k-6
N3 nk-6
UA1 onk-4
OIIK-4 N2 onx-4
20 | I'enernyeckas 6€30MaCHOCTH MPUMEHEHHSI PETYISATOPOB POCTA. Eﬁ? EEI:“
[1K-6 W2 k-6
W13 k-6
5.3.1.2. 3agayu K IK3aMeHy
Komme-
Ne Conepxanue — HNIAK
buorexHonorus kak Hayka U MPOU3BOACTBO OCHOBaHA Ha MC-
MOJIb30BAaHUU OTIPEJICTICHHBIX areHTOB U TPOIECCOB JIJIST BO3-
JNEUCTBUSL HAXXHBY» MPUPOJY C ILENbI IMOJYYEHUs] LIEHHBIX N1 onk-4
MPOJIYKTOB, B TOM YHCIIE U JIEKAPCTBEHHBIX CPEACTB W2 onk-4
B wactu anammza poiau OMOTEXHOJIOTMH JJsi COBPEMEHHOMU N3 onk-a
bapmanuu: OIIK-4
1 * CpPaBHUTE, YTO OTINYAET COBPEMEHHYIO OMOTEXHOIIOTHIO B €€
HMCTOPUYECKOM Pa3BUTHUU; IPUBEIUTE CXEMY OMOTEXHOIOTHYE- N1k
CKOTr'0 ITPOM3BOJICTBA; T1IK-6 W2 ks
* pactupyiTe, YTO MOHUMAIOT TI0JT TEPMUHAMU «areHTHI» U N3 k-6

«IIPOIECCHI» B OMOTEXHOJIOTHH;

® MPEACTAaBbTC HAa KOHKPECTHBIX IMPUMEPAX BO3ZMOXKHOCTHU BO3-
JICUCTBUS HA KUBYIO TIPUPOAY JUTS MTOJTYyUSHHS JICKAPCTBEHHBIX
CPEJICTB.
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OnpenenuTh MOCIENOBATEIBHOCTh ITAllOB M TpeOOBa-
HUS TI0 TIPOLEAYpe MOIyYeHUs OE3BUPYCHBIX PACTEHUN 3eMIIs-
HUKH C HCIIOJIb30BAaHHEM KYJIBTYPHl MEPUCTEMATHUECKUX TKa-
HEH.

1. Onpenenuth NMpaBUWIIBHO pa3Mep 3KCIUIAHTOB , IMPO-
CTepUJIN30BaTh UX.

2.006paboTaTh KCIUTAHTHI PACTBOPOM ......... (1r/n) nns
MHIYKIUH CIIALIUX MTOYEK.

3. IloMeCTUTh AKCIIAHTHI Ha TOBEPXHOCTh CTEPHUIIBHOTO
BIQXHOTO cyocTtpata (.......ocevennn.... ). Tlomyuuts moberu
pa3MepoM ............ CM.

4B . YCIIOBHSIX JIaMHHAp-OOKCa TIPHU yBe-
JUYEHUH .... - ..... Pa3 MOJ JIYIIOH NMPOM3BECTH H3OJISIIHIO
................. BEPXYIICYHBIX-................ MEPUCTEM pa3MEPOM
........... MKM.

5. IlomecTuTh SKCIJIAHTHI Ha arapyu3OBaHHYIO MHUTa-

TEIABHYIO CPENY .vnvennn. .
5. JInst KynbTUBHPOBAHUS HKCIJIAHTOB OIPENEIUTh Ipa-

BUJIBHO CIIEAYIOIIHAE TTOKA3aTENM: W1 omnk-4
- TeMIEpPATYPBHL, N2 onx-4
- OCBEIIEHHOCTH, W3 onk-4
- IPOJOJKUTEIIBHOCTH JTHS, OIIK-4
- MIPOJOJKUTEILHOCTH KYJIbTUBHPOBAHUS
T CYTOK). N1 k6
6. [lepenectu cocy/pl C IKCIUIAHTAMHHA .. ........... cy- ITK-6 N2 k-6
TOK B KaMepy C OCBEHICHHOCTBIO ....... moke. K koHIy sroro N3 ks
Mepuo/ia MOOETH TOCTUTHYT Pa3Mepa ............... CM.
7. IlepeHecTy B CTEPUIBHBIX YCIOBHUSX C(HOPMHUPOBAB-
mmecst nmoderu Ha cpexy MC ¢ mobaBieHHUEM ...... % KOHIIEH-
Tpanuu (PUTOTOPMOHA ............. Ui MHOYKIUH (QopMupoBa-

HUS NA3YIIHBIX TOOEroB U MPHUIATOYHBIX KOPHEH.
8. Bcro mpornenypy noBTOpSITh, TOKa NOOETH HE JOCTUT-

HYT pa3mepa ....... CM.
9. IMa3ymHble MOOETH MEPEHECTH Ha arapu30BaHHYIO
cpeny MC ¢ nob6asnenuem ..... mr/tr BAIl wu.......... /1 caxa-
PO3BI B COCYBI, 00BEMOM ........ MII.
10. ITapameTpsl KyJIbTUBHUPOBAHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOAOIKUTENBHOCTD JTHS,
- MPOJIOKUTEIBHOCTh KYJbTHBHPOBAHUS
(oo, CYTOK)
11. B utore uepes ...... MecsIa B KaXI0i KoJIoe pa3oBbETCSA

vevee = ..... TIT. MUKPOKITyOHEH, KOTOPBIE MOTYT CIIYXHTb UC-
TOYHHUKAMH HOBBIX UCXOJIHBIX 6e3BI/Ip}ICHBIX BerYHIe‘-IHBIX II10-
Oeros.
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Haykoemkoe u BBICOKOA((EKTUBHOE OMOTEXHOIOTUYECKOE
MIPOU3BOJICTBO, ABJISAACH MAJIOAHEPro3aTPATHBIM, Ja€T BO3ZMOXK-
HOCTb 3HAUUTEJIBHO YMEHbIIATh KOJIMYECTBO OTXO0B, IIPU
3TOM CaMUX MPUPOAHBIX PECYPCOB PACXOAYETCSI HE3HAUNTEb-
HOE Konu4ecTBO. Tak, moTpediieHne pecypcoB (3HEPTHUH) CO- Wl
ctrasiset Bcero 0,6-1% oT Bceil MpOMBIIITIEHHOCTH, TOTpedIie- Alonic4

uue Boasl — 0,01%, BEIOpOC BpeIHBIX BEIIECTB B aTMOchepy Eﬁg OlIK-4
TaKKe HeBeIMK. BMecTe ¢ TeM orpoMHOe 3HaueHUE OMOTEXHO- OIK-4 OIIK-4
Jiorust UMECT B IMMOAACPIKAHUHN SKOJIOTMYCCKOTI'O paBHOBECHS B

3 | mpupoje, HECMOTPS Ha arpecCUBHYIO MOJIUTUKY YEIOBEKa B €€ Ay
OTHOIICHHUH B IIEJIOM. Y YUTHIBas MPUBEACHHYIO0 HH(POPMAIIHIO, K-6 " Ilan‘6
NpOaHATM3UPYHTE UCIIOIb30BAHUE ONOTEXHOJIOTHH B PEILICHUH The iEZ

9KOJIOTHYECKHUX 3a7a4 B YaCTH:
* COBEPIICHCTBOBAHUSI CaMOT'0 OMOTEXHOJIOTHUECKOTO IMPOM3-
BOJICTBA;

* OYUCTKH ra3000pa3HbIX, )KUIKUX U TBEP/IbIX OTXOIOB;

* YICIIOJIb30BAHHS «aKTUBHOI'O MJIa» U «IITaAMMOB-
JECTPYKTOPOBY.
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OnpenenuTs MOCIENOBATENBHOCTh ITAlOB M TpeOOBa-
HUS 110 MPOLEAYPE MONTyIeHUsI OE3BUPYCHBIX PACTEHHH ...... C
UCTIOJIB30BAHUEM KYJIBTYPhl MEPUCTEMATUYECKUX TKAHEH.

1. Onpenenuth MPaBUIBHO pa3Mep IKCIUIAHTOB , MPO-
CTEPHIIN30BaTh UX.

2.00paboTaTth JKCIUIAHTBI PACTBOPOM  ......... G...... )
JUTSL MHTYKIAX CISIIIUX TOYeK.

3. IloMeCTHTB AKCIUIAHTHI Ha TOBEPXHOCTh CTEPUIIBHOTO
BIQKHOTO CyOcTpara (................... ). Tomyuuts moGeru
pa3MepoM ............ CM.

4. B .o YCIIOBUAX JIaMHUHap-OOKca TIpH yBe-
JUYEHUH .... - ..... Pa3 MOJ JIYIIOH MPOU3BECTH H3OJISIIUIO
................. BEPXYLIEYHBIX-................ MEDUCTEM Pa3MEPOM
........... MKM.

5. IloMecTuTh SKCIUIAHTBI Ha arapu30BaHHYIO IIUTA-
TEIBHYIO CPEIY «.nvvnnn....

5. A5 KynbTUBHPOBAHUS AKCIUIAHTOB ONPEACTHUTH Tpa-
BUJIBHO CIICIYIOIIUE MTOKA3aTEIIN:

- TEMIIEPATYPBI, gﬁéiﬁ;
- OCBELLEHHOCTH, VI3 o
- IPOAOJDKUTENBHOCTH JTHS, OITK-4
- IIPOAOIKUTEIBHOCTH KYJbTUBUPOBAHHUS
(e, CYTOK). VT s
6. IlepeHectu cocyabl C IKCIUVIAHTAMHUHA ............. cy- K-6 VT2 e
TOK B KaMepy C OCBELIEHHOCTBIO ....... mokce. K koHiy aroro 3 K-
nepro/ia MoOETH JOCTUTHYT Pa3Mepa ............... CM. HK-6
7. IlepeHecTH B CTEPUIIBHBIX YCIOBUSX CHOPMHUPOBAB-
muecst noderu Ha cpeny MC ¢ 106aBineHUEM ...... % KOHILIEH-
Tpanuu (PUTOTOPMOHA ............. JUTsT MTHAYKIUA (HOpMHUpPOBa-

HUS NA3YIIHBIX TOOETOB U MPHUIATOYHBIX KOPHEH.
8. Bcro mporenypy moBTOpATH, MOKa MOOETH HE JOCTHUT-

HYT pa3Mepa ....... CM.
9. Ila3ymHble MOOErM MEpPEeHEeCTH Ha arapu30BAHHYIO
cpeny MC c noGaBneHuem ..... Mr/r BAIl wu........... r/m caxa-
PO3BI B COCYAbI, 0OBEMOM ........ MIL.
10. ITapameTpbl KyJIbTUBUPOBAHHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOJOJKUTENLHOCTD JTHS,
- MIPOJAOIKUTEIBHOCTD KYJbTUBUPOBAHUS
T CYTOK)
11. B urore uepes ...... Mecsa B KaXJI0i Koibe paszo-
BBETCH ..... = ..... HT. ....... , KOTOpBbIE MOTYT CITy’KUTh UCTOY-

HUKaMH HOBBIX HUCXOHBIX O€3BUPYCHBIX
BEPXYIIEYHBIX TOOETOB.




Crpanuna 19 u3 68

Kak u3BecTHO, IpH HCMONB30BAHUM KIIETOYHOW HWHKEHEPUHU W 1omnk-4
IIPY CO3JaHUM HOBBIX MPOAYLEHTOB HIMPOKO MPUMEHSIOT Me- N2 omnk-a
TOAMKY IPOTO-TUIACTUPOBAHUS (TIOTyUYEHHUS TPOTOIIACTOB) KaK W3 onk-4
MpoIecC KOHCTPYKIIMUA THOPUIHBIX CTPYKTyp. B mmane peme- | OIIK-4
HUS 33Jla4¥l MOJYYEHUSI HOBBIX MPOAYIIEHTOB KAaK MCTOUYHHUKOB
HOBBIX JIC mpeioxkuTe: * cXemy MoJiydeHHUs MPOTOILIACTOB U N1 ks
TMOPUAHBIX CTPYKTYP; ® YCJIOBUS COXPAaHEHUs NPOTOILIACTOB; * [1K-6 N2 1k-6
KOHEUYHBIE LIeJId, JOCTUraeMbleé C IOMOIIBIK MPOAYKTOB TIH- N3 k-6
OpUIHOM MPUPOIBL.
buorexHosorus Kak Hayka v pOU3BOJICTBO OCHOBAHA HA HC-
MI0JIb30BAHUH ONPENIEIICHHBIX ar€HTOB U IPOLECCOB ISl BO3-
NENUCTBUSI HAKUBY» PUPOAY C IENIBIO MOITYYSHUS [IEHHBIX W omcs
NPOyKTOB, B TOM MHCIIC H JIEKAPCTBEHHBIX CPEACTE V2 onmes
B yvactu ananuza posii GMOTEXHOIOTUU JJIsi COBPEMEHHOMN 13
bapmanuu: OIK-4 /13 onic4
* CPaBHUTE, YTO OTIIMYACT COBPEMEHHYIO OMOTEXHOJIOTHIO B €€ )
HMCTOPUYECKOM Pa3BUTHUU; MPUBEIUTE CXEMY OMOTEXHOJIOTHYE- Ve
CKOrO NPON3BOJICTBA; K-6 V2 e
* pacmupyiite, 9TO MOHUMAIOT MOJT TEPMUHAMU «Ar€HTBI» U 3
«IPOIECCHD B OMOTEXHOJIOTHUH; TK-6
* IPEJICTAaBbTE Ha KOHKPETHBIX IPUMEPAX BO3ZMOXKHOCTH BO3-
JEHCTBUS HA KUBYIO MIPUPOY JJIS TTOTYUEHUS JIEKAPCTBEHHBIX
CPEICTB.
[IpoBecT KOJXUIMHUPOBAHUE TaIUIOUJIHBIX pPETEHEPaHTOB
.............. JUISl BOCCTAHOBJIEHUS AUTUIOMHOTO Habopa XpoMo-
COM M NOJIYYEHHS JUTAIIOUO0B, UCIIOJIb3Ys CIIEIYIOLIUE ITaIlbI
paboTHI:
1. IIpoGupku ¢ pacTeHUSIMH, PA3BUBIIUMUCS M3 H30JHUPOBAH- VIl
HBIX 3apOJIbIIIei 10 a3kl ... - .... JJUCTEB3A ....... JHEW 10 KOJI- I/I):[2OOH;;4
XUIMHAPOBAHUS IOMECTUTh B KaMepPy ¢ HOYHOM TeMmnepaTypoi
oo = oC W13 once
OIIK-4

2. PacroBop .....% xonxuumHa u ....% JAMCO HanuBamT B
MPOOUPKH U MOMEIIAIOT UX B MUKpoaHal’pocTar (Mojens MU- Wl
752). BeikayaTh BO3yX J0 JaBJICHHUS ...... MM PT. CT. B TEUEHHUE [K-6 U I[an_e

. MUHYT. BOCCTaHOBUTH AaBJ€HHE MEJICHHBIM BBEICHHEM VI3 TK-6
Bo3nyxa [Ipouenypa nosropsercs ......... pasa. K6
3. PacTeHHs BBICAIUTH B COCY/IBI C TIOYBOW W BBIPAIIUBATH TIPH
JHEBHOW TEMIEPATYpE ...... °C ¥ HOYHOH .......... °C.
4. Yepes .... AHEHN NMPOBECTU HEKOPHEBYIO MOAKOPMKY PacTBO-
POM ....oeuenn... (2 mr/m), ....... (V37 1VA ) S (3
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[IpoBecT KOJNXWIMHUPOBAHWE TAIUIOMIHBIX PETCHEPAHTOB
JUTSL BOCCTAHOBJICHUS JUIIOUIHOTO Habopa XpoMo-
COM U TIOJIYYCHUS TUTAILION]IOB, UCTIONIB3YsI CICAYIONINE ITAIIbI
paboTHI:

1. IIpoGupku ¢ pacTeHHUSIMH, PA3BUBIIUMUCS M3 U30JUPOBAH-

HBIX 3apojbliieit 10 assbl ... - .... JUCTEB3A ....... JTHEN 10 KOJI- Iljllﬁéog[;i
XUIMHUPOBAHUS IOMECTUTH B KAMEpPy C HOYHOM TeMIiepaTypoi VI3 o
oo oC
OIIK-4
2. PacroBop .....% xonxunmnHa u ....% JAMCO HanuBaioT B
8 | mpoOupKku M MOMENIAIT UX B MUKpoaHaspocTaT (Moaens MU- Il
752). BeikayaTh BO31yX 10 aBJICHHUS ...... MM pPT. CT. B TEYEHHUE K-6 " I[2HK-6
. MUHYT. BOCCTaHOBUTH AaBieHHE MEIJICHHBIM BBEICHHEM 3 K6
Bo3nyxa [Ipouenypa nosropserces ......... paza. TK-6
3. PacTeHus BbICAAUTh B COCYJIbI C IOYBOW M BBIPAIIMBATH MIPU
JTHEBHOW TeMIeparype ...... °C ¥ HOYHOH .......... °C.
4. Yepes .... AHEH NPOBECTU HEKOPHEBYIO MOAKOPMKY PacTBO-
POM ............. (2 mr/m), ....... OS5MI/M) | oo (3
MT/1)
5.3.1.3. BonpochI K 3a4eTy ¢ OLleHKO#i (He MpeayCMOTPEHbI)
5.3.1.4. Bonipocsl k 3a4eTy (He MPeAyCMOTPEHbI)
5.3.1.5. [lepeyeHb TeM KyPCOBBIX MPOEKTOB (PadoT) (He MpeaIycMOTPEHbI)
5.3.1.6. Bonpochl K 3alIdTe KypPCOBOT0 NpoeKTa (padoThl) (He MPeayCMOTPEHbI)
5.3.2. OueHo4HbIe MaTePHAJIbI TEKYIIEr0 KOHTPOJIA
5.3.2.1. Bonpocsl TeCTOB
N Coaepixanue Kowe- UK
TEHIUS
1 | IpoxapuoTsI — N1 omk-4
1) mpocreiiiine 0AHOKIETOYHbBIE OPTAHU3MBbI N2 onk-4
2) mpocTeiiire HeKJIeTOYHbIE OpraHnu3Mbl (0aKTepuu, CHHEe— N3 onk-4
3€JIEHbIE BOAOPOCIIH), TECHETUYECKUI MaTepuas KOTOPBIX pac- OIIK-4
MOJIOKEH B HEOKPYKEHHOM SIZIEPHOM MEMOpaHO# HYKJICOU e
3) npocreiinne MHOTOKJIETOYHBIE OpraHU3MbI (0aKTepuH, N 11k-6
CHHE—3€eJIEHbIE BOJIOPOCIIH) [1K-6 U2 ks
4) mpocTelne oHOKIETOUYHbIE OPraHu3Mbl (0aKTepHuu, CHHE— N3 k-6
3eJIeHbIEe BOJIOPOCIIN), TEHETUYECKHI MaTeprall KOTOPBIX pac-
MOJIOKEH B HEOKPYKEHHOM sJIepHOM MeMOpaHoil HyKiieou e
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UYro Takoe azorpuxcanmusa’?:

1) mepeBoa armoceproro azora (N2) B pacTBOpUMYIO, OHOJIO- W oric-4
THYECKH YCBOSIEMYIO (POPMY C TOMOIIBIO a30T(PHUKCUPYIOIINX U2 omc4
OpraHU3MOB. W13 onkc-4
2) mepeBoj atMocdepHoro azota (N2) B HepaCTBOPUMYIO, OHO- OIIK-4
JIOTUYECKH YCBOSIEMYIO (pOpMY C MOMOIIIBIO a30T(HUKCHPY-
IOILIUX OPTraHU3MOB. W1 16
3) nmepeBox azota (N2) B pacTBOpHMYIO, OMOJIOTHYSCKH YCBOSI- [IK-6 | U2 mice
eMyr GopMy ¢ TOMOIIBIO a30T(PUKCUPYIONTUX OPTraHH3MOB. W13 ice
4) nepeBoj arMocdepHoro azota (N2) B pactBopumyro (opmy
C TIOMOIIIBIO a30T(PUKCUPYIONTNX OPTaHHU3MOB.
AMmummpukanusa — 310: N1omnk-4
1) yMeHbIlIEHUE 103bI TeHa. W2 onk-4
2) paBHas J103a T'eHa. W3 onk-4
3) ociiabneHue ICUCTBUS TeHA. OIIK-4
4) yBenuuyeHue J103bl reHa.
N1 nke
I[K-6 | U2 ks
U3 nk-6
AHporenes —3T10: N1 onx-4
1) pa3BuTHE SMOPHOUIOB, a 3aTEM U PACTCHUI U3 Mpe/le- N2 onk-a
CTBEHHUKOB MYKCKHX MOJIOBBIX KJIETOK — MaKpOCIIOP. N3 onk-a
2) pa3BuTHE SMOPHOUIOB, a 3aTEM U PACTEHUI U3 MIpe/lIe- OIIK-4
CTBEHHUKOB MYXCKHUX ITOJIOBBIX KIIETOK — MUKPOCIIOP.
3) pa3BuTHE SMOPUOUIOB, a 3aTEM U PACTEHUN U3 MY>KCKHX N 1nke
MIOJIOBBIX KJIIETOK — MUKPOCIIOP. I[K-6 | U2 ks
4) pa3zButre YMOPUOUJIOB, a 3aTEM U PACTECHHUI U3 JKEHCKHUX N3 k-6
MOJIOBBIX KJIETOK — MaKpOCTIOP
buorexnogorus — 31o: N1 onxk-4
1) Hayka O MPaKTUYECKOM HCIIOIb30BAaHUH JTOCTHKEHUI OHO- N2 onk-a
JIOTHH. W3 onk-a
2) HayKa O MPaKTHYECKOM HCIOIb30BaHUU JOCTIKEHUH TeHe- OIIK-4
TUKH.
3) HayKa O MPAKTUYECKOM HCIIOJIb30BAHUH JOCTHKEHUI MHK- N 1nke
pobuosoruu. I1K-6 N2 ks
4) HayKa O MPAKTUYECKOM UCIOIB30BaHUU JOCTHKCHUN CEelb- N3 ks

CKOI'0 X034UCTBa
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Kanayc — 3rto:
1) macca quddepeHIMpOBaHHbIX KIETOK, 00pa3yromuXcs Ipu
MOBPEKACHUH PACTCHUS, JIMOO MPU BRIPAIIUBAHUN SAMHHUYHBIX

KJIETOK in vivo. Ul o

2) macca HexudhepeHIMPOBAHHBIX KIETOK, 00pa3yIOMIUXCs W2 onk-4

IIPU MOBPEXKJICHUH PAaCTeHHUsI, TM00 NP BRIPAIIUBAHUU €U~ W13 onics

HUYHBIX KJIETOK Ha HCKYCCTBEHHBIX CPE/Iax in Vitro. OIIK-4

3) macca quddepeHIMPOBaHHBIX, T.€. CIIEHHUATU3UPOBAHHBIX

KJIETOK, 00Pa3yIOIUXCS [IPU IOBPEXKICHUHM PACTEHHS, TH00 W/ e

IIPU BBIPAIIMBAHUU €AMHUYHBIX KJIETOK HAa HCKYCCTBEHHBIX HK-6 | W12 1

cpenax in vitro. W13 s

4) macca HenudhepeHITMPOBAHHBIX, T.€. HECIICIIUATN3H-

POBaHHBIX KJIETOK, 0OPa3yIOIIUXCs PU OBPEXKIEHUU pacTe-

HUS, TMOO MIPU BBIPALUBAHUU OOJIBILIOTO YKCIa KIETOK Ha HUC-

KYCCTBEHHBIX CpeJiax in vitro

I'ennasi uHKeHepusi— 3TO W1 omx-4

1) n3MeHeHne HACIeICTBEHHOCTH C MMOMOIIIBIO €€ Tpeodpa3o- N2 onk-a

BaHUs HA YPOBHE OT/IEJIbHBIX T€HOB. W3 onk-a

2) U3MEHEHHE HACIIEACTBEHHOCTH C IIOMOIIBIO €€ Mpeodpazo- OIIK-4

BaHUs HA YPOBHE OTJIEIbHBIX XPOMOCOM

3) n3MeHeHue HacIeACTBEHHOCTH € IOMOLIBIO ee peoldpaso- N 1nxe

BAHUS HA YPOBHE OTAEIbHBIX T€HOMA [1K-6 W2 ks

4) U3MEHEHHE HACIIEACTBEHHOCTH C MOMOIIIBIO €€ Mpeodpazo- N3 k-6

BaHUs HA YPOBHE OT/IEJIbHBIX OPTaHU3MOB

Tepmun in Vitro o3xHauaer: W1 omk-4

1) BeIpamrBaHie BHE OpraHu3Ma N2 onk-a

2) BbIpanBaHNe BHE OpraHU3Ma Ha UCKYCCTBEHHBIX M- W3 onk-a

TaTEJIbHBIX CPEAAX B CTEPUIIBHBIX YCIOBHSX OIIK-4

3) BeIpalIMBaHe BHE OpraHU3Ma Ha UCKYCCTBEHHBIX TH-

TaTENbHBIX Cpeaax N1 nks

4) BbIpallIUBaHUE B CTEPUIIHHBIX YCIOBUSIX [1K-6 U2 ks
W3 k-6

"JIunkue KOHIbI'" —3TO

1) yuactku JIHK co cnapeHHbIMH a30TUCTBIMA OCHOBaHU MU,

KOTOPBIE CTPEMSATCS] 0OBbEAMHUTHCS 110 IPUHLIUITY KOMIJIEMEH- EH;O”K"‘

TapHOCTH 212 onca

2) yuactku JIHK ¢ HecriapeHHBIMU a30THCTHIMU OCHOBAHHSIMH, OLIK-4 W13 onxc4

KOTOpBIE CTPEMATCA O0BEAUHUTHCS 110 MPUHIUIY KOMIUIEMEH-

TapHOCTHU

3) yuactku PHK ¢ HecmapeHHBIMU a30THCTBIMU OCHOBaHUSIMH, W e

KOTOPBIE CTPEMSATCS] 0OBbEAMHUTHCS 110 PUHLIUITY KOMIJIEMEH- TIK-6 gﬁg Eiz

TapHOCTHU
4) y4acTKH XpOMOCOM C HECHapEHHBIMU a30TUCTHIMU OCHOBA-
HUSIMHU, KOTOPBIE CTPEMSTCSI 00bETUHUTHCS 110 TPUHLUITY
KOMILIEMEHTAPHOCTH
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10 | Koxon —3T0: N1 onk-4
1) tpoiika aykiaeotuaoB B JJHK win PHK U2 onk-4
2) tporika HykieotunoB B JIHK win PHK, kogupyromas onpe- N3 onk-a
JEJICHHYI0 aMHUHOKHCIIOTY, TUOO ONpeAeNstonas Hauyaio OIIK-4
/cTapT—KOJ0H/ MJIN KOHEI] /CTON—KO/I0H/ TPaHCISIIUN
3) Tpoiika Hykieotu0B B JIHK W1k
4) tpoiika HykneotunoB B PHK I[IK-6 | U2 ke
U3 k-6
11 | Kogou — 3To0: N 1omnk-4
1) Tpoiika HykneotunoB B JIHK niu PHK W2 onk-a
2) tpoiika nyksneotunoB B JIHK win PHK, kogupyromast onpe- N3 onk-a
JEJICHHYI0 aMHUHOKHCIIOTY, TUOO ONpeAenstoas Hauaao OIIK-4
/cTapT—KOJOH/ MJIN KOHEI] /CTOT—KO/I0H/ TPaHCISIIUA
3) tpoiika HykiaeoTua08B B JJHK W1k
4) tpoiika HykineotunoB B PHK I[K-6 | U2 nxs
U3 nk-6
12 | JHK - aro:
1) ne30kcupruOOHYKICHMHOBAsA KUCIOTA, BBICOKOMOJIEKYISPHBIHA
nosmMep, oOpa3oBaHHBIA YETHIPEMSI HYKIICOTHJIAMH, COCTOS-
MMM U3 a30TCOJAEPKAIINX HUKINYECKUX COCIUHEHUHN, Ha3bl-
BAa€MbIX OCHOBAHHUSMH, CaxapoM — JI€30KCHpUO030ii u (oc-
dopHoit kucnoToi. COOTBETCTBEHHO YETHIpEM HYKJICOTHAAM B
coctraB /IHK BxoasT 4 ocHOBaHUSI — TUMUH, aJICHUH, TYaHUH U el
IUTO3UH. YepenoBaHUEM HYKJIEOTHIOB KOJUPYETCS FeHeTHUYe- I/IZ[2OHK_4
ckas nHdopmanus T3 Ofti-4
2) puOOHYKJIEMHOBAasI KHUCIIOTA, BBICOKOMOJEKYISPHBIA MOJH- OIIK-4 OfIk-4
Mep, 00pa30BaHHBIM YETBIPbMSI HYKJICOTHIAMH, COCTOSIIUMHU
U3 a30TCOMAEPKAIMX UKINYECKUX COC,Z[I/I\I:IeHI/II‘/’I, Ha3BIBACMBIX VT e
OCHOBAHUSIMHU, CaXapoM — Je30KCHpru0030i U GhocPopHOi Kuc- MK-6 | V2 s
notoii. COOTBETCTBEHHO YeThIpeM HykieoTHaaM B cocta JJHK I3 ﬁie

BXOJISAT 4 OCHOBAHUS — TUMUH, aJICHUH, TYaHUH U IUTO3WH.

3) UYepenoBaHueM HYKJIECOTHJIOB KOAMPYETCS T€HETHUYECKas
uH(popManus

—!1€30KCUPUOOHYKIICHHOBAs KHCIIOTA, OJUMeED,
00pa30BaHHBI YETHIPHMS HYKICOTHUIAMHU, COCTOSIIMMHU U3
a30TCO/IepKAIUX IUKIMYECKUX COCTMHEHUHN

4) ne30KCUpHOOHYKICHHOBAsI KUCIIOTA, BRICOKOMOJICKYJISIPHBIN
nonuMep, oOpa3oBaHHBIA YETHIPEMSI HYKICOTHIIAMHU, COCTOS-
NIAMHA 13 aMUHOKHUCIIOT
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13 | MoaekyasipHoe KJIOHHMPOBaHHE — ITO:

1) MmeTron oOHapykeHus MoJieKyn pekoMOnHanTHBIX JTHK N 1onk-4
2) meToJ1 oOHaApYKeHHs MOJIeKyn pekomOnHaHTHEIX [IHK, N2 onk-a
HarpuMep, TMOPUIHON TIa3MHU/IbI, ITYTEM BKJIFOUCHUS TyXKe- W3 onk-4
poxnoit JIHK B BekTOpHYIO MI1a3Muay/ MyTeM pacceBa U Bbl- OIIK-4

palllMBaHUs HAa TUTATEILHOM arape KJIeTOK, B KOTOpPbIE TaKas

JIHK Ob11a BBeieHa tpanchopmanueii. B ciydae 6akrepuii N1 k-6
KaKJ1asl TaKkas KJIETKa MPEACTaBISET COO0M KIIOH, BCE KIICTKH [1K-6 U2 ks
KOTOpOT0 cOofiepKaT OJAMHAKOBBIE MOJIEKYJIbl pEKOMOMHAHTHOMN N3 16
JIHK

3) meton obHapyxenus mosiekyn JTHK

4) meto1 0OHapyKEeHHS MOJIeKyJ pekoMOrnHaHTHRIX PHK

14 | IMaccax — 3T0:

1) nepecaaka Kamtyca Ha 000TaleHHYI0 TOPMOHAMH MUTa- N 1omk-4
TEJBHYIO Cpeay JIOO0 I MOJACPKaHUS POCTa, TUOO C LETbI0 N2 onk-a
UHAYKIUU Mopdorenesa. W3 onk-4
2) nepecajka Kajryca Ha 0€3rOpMOHAIIBHYIO MUTATEIbHYIO OIIK-4

cpeny Tubo A MOAAEpKAHUS POCTa, JTHOO0 C LEeIbl0 UHAYKIUN

Mopdorenesa. N 1nk-6
3) mepecajika Kajyca Ha CBEXKYIO MUTATENbHYIO Cpey 00 [IK-6 | U2 ks
JUTSI TIOIJICPKaHUsL POCTa, TUOO0 C METbI0 HHAYKIINKA Mopdore- N3 k-6
He3a.

4) mepecaaka KaJutyca Ha CBEXKYIO ITUTATEIbHYIO CPEY.

15 | Buos1orHYecKH aKTHBHbIE COeTUHEHUS — ITO N1 onxk-4

1) BemecTBa, CHOCOOHBIE OKA3bIBATh BIUSHUE HA BCE MPOLIEC- N2 onk-a
Cbl, IPOTEKAIOIIME B OPTaHU3ME. N3 onk-a
2) BelecTBa, CIIOCOOHBIC OKa3bIBaTh BIMSHUE HA OMOJIOTHYE- OIIK-4
CKHeE MPOIECCHI B OPTaHU3ME.
3) BemiecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA HEKOTOPHIE N 1nxe
MIPOIIECCHI B OpTraHU3ME. I1K-6 N2 ks
4) BelecTBa, CIOCOOHBIE OKA3bIBATh BIUSHUE HA (PU3HUOJIOTH- N3 k-6
YECKHE MPOIIECCHI B OPTaHU3ME.

16 | I'en —370:

1) mocnenoBaTeNbHOCTH AMHUHOKHCIIOT, OTBETCTBEHHAS 32

omnpeeNeHHYI0 G YHKIIMIO OpraHu3Ma IyTeM KOJUPOBaHUS

oenka uinn PHK. U1onk-4
2) MocIen0BaTeIbHOCTh HYKJICOTHUIOB, OTBETCTBEHHAS 3a N2 onk-a
OTIpe/ICIEHHYI0 CTPYKTYPY OpraHu3Ma MyTeM KOJAUPOBAHUS W3 onk-a
6enka nnu PHK. Ilpencrasnser co0oil 0Tpe30K MOJIEKYJIbI OIIK-4
HyknenHoBoi kuciotsl (JJHK, pexxe PHK).

3) mocenoBaTeIbHOCTh HYKJIEOTHIOB, OTBETCTBEHHAS 32 N1 ks
ornpeeNeHHYI0 (PYHKIHIO OpraHu3Ma MyTeM KOJIUPOBaHUs I[K-6 | U2 k6
6enka. [Ipencrasisier co60i OTPE30K MOJIEKYIIbI HYKJIEHHOBOM N3 ke

kucnotsl (JAHK, pexxe PHK).

4) mocnenoBaTeabHOCTh HYKJIEOTHI0B, OTBETCTBEHHAS 32
ompeeeHHYI0 (PYHKIMIO OpraHu3Ma IMyTeM KOJUPOBaHUS
oenka wim PHK. [IpeacraBnser co0oit 0oTpe30K MOJEKYIIbI
HyxsienHoBo kucnotsl (JJHK, pesxxe PHK).
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17 | 'enoTum — 310 W1 omx-4
1) COBOKYITHOCTh YaCTH I'€HETHYECKON HH(OpMAIuu op- N2 onk-4
raHusMa. W3 onk-4
2) COBOKYITHOCTh BCEH T€HETHYECKON MH(POPMAITIH Op- OIIK-4
raHusma.

3) COBOKYIMHOCTHh HH(GOPMAILIMK 00 OpraHUu3Me. N1 nk-6
4) uaopmanust 06 opraHu3zMe [1K-6 N2 ks
W3 k-6

18 | N'eHeTMYeCcKHii KO — 3TO:

1) cuctema 3anucu reHeTUYecKo HH(pOpMaLK B MOJIEKYJIe

JHK xomupyromas 6enok N1 omnk-4
2) cucTtema 3anucu reHeTUYeCKo nH(popMaIKi, OCHOBAaHHAs N2 onk-a
Ha COOTBETCTBUM YEPEOBAHUS TPOEK HYKICOTHUIOB (KOJOHOB) N3 onk-a
B Mosiekyne JIHK nopsaky aMMHOKHUCTIOT B KOJUPYEMOM €10 OIIK-4

PHK

3) cucremMa 3anucu reHeTUYecKo nH(opMalyu, OCHOBaHHAs N 1nxe
Ha COOTBETCTBHM YEPEOBAHUS TPOEK HYKICOTHUIOB (KOJOHOB) I[K-6 | U2 nxs
B MoJsiekyiie JIHK nopsiaky aMuHOKHUCIIOT B KOAUPYEMOM €10 W3 ks
Oenke

4) cuctema 3amucH reHeTHYeCKON HH(pOpMAIlUU, OCHOBAaHHAs

Ha COOTBETCTBUH Y€PEOBAHUS HYKICOTHIOB (KOJOHOB) B MO-

JeKyne 6enka MopsSAKY aMUHOKUCIIOT B Koaupyemom ero JJTHK

19 | Terepokapuon — 310: N1onk-4
1) IpOAYKT CIUSIHUS SIIeP PA3HBIX KIETOK N2 onk-a
2) IpOAYKT CIAUSIHUS KJIETOK C TEHETUYECKH Pa3INYHbIMU S1- N3 onk-a
pamu, B KOTOPOM HE MTPOU3OIILIIO CIUSHUE SJIep OIIK-4
3) IPOIIYKT CIMSHUS KIIETOK
4) IPOIYKT CAUSHUS KJIETOK C TCHETUYECKU Pa3IUnIHBIMU S~ N 1nxe
paMu, B KOTOPOM IIPOU3OLLIO CIUSHUE AEp [K-6 | U2 nks

U3 nk-6

20 | F'omokapuon — N1 omk-4
1) IpOAYKT CAUSHUA TEHETUYECKU PA3IUYHBIX KJIETOK, B KO- N2 onk-a
TOPBIX HE MPOU30LUIO CIHUSHUE AIEP N3 onk-a
2) NPOAYKT CIAUSHUS T€HETUYECKU UJIEHTUYHBIX KIIETOK, B KO- OIIK-4
TOPBIX HE MPOU3OIIO CIUSIHUE SEP
3) IPOJYKT CIAHUSHUS KJIETOK, B KOTOPBIX HE MPOU30LLIO CIUS- N1 k-6
HUE S7ep I1K-6 N2 ks
4) IpOAYKT CIUSHUS KIJIETOK W3 ks
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21 | I'uHoOrenes— 310 : U1onk-4
1) pa3zBuTHe 3HI0CTIEpMa O€3 OIIOAOTBOPEHUS MTPH KYJIbTHBHU- N2 onk-4
POBaHMU HEOIUJIOJOTBOPEHHBIX 3aBA3€U U CEMSIIOUEK. W3 onk-4
2) pa3BUTHE 3apOJIBIIIICBOTO MEIIKA MOCIIC OTUIOIOTBOPECHHMS OIIK-4
MpU KYJIbTUBUPOBAHUHU HEOILIOAOTBOPEHHBIX 3aBsi3ei U ceMsi-

IIOYEK. W1k
3) pa3BuUTHE 3apOJIBIIICBOIO MEIIKa 0€3 OII0I0TBOPEHUS IPU I[IK-6 | U2 ke
KYJbTUBUPOBAHUH OTUIOJJOTBOPEHHBIX 3aBS3EH U CEMSIIIOYEK. W3 ks
4) pa3BUTHE 3apOABIIIEBOTO MEIIKa O€3 OIUIO0TBOPEHUS TPU

KYJIbTUBUPOBAHUHU HEOIUIOIOTBOPEHHBIX 3aBsI3€H U CEMSATIOUEK.

22 | I'eHHasi UH:KEHEPHS — ITO: N 1onk-4

1) 3TO M3MEHEeHHE HACTIEACTBEHHOCTH C TIOMOIIBIO €€ Ipeodpa- W2 onk-a
30BAaHUs HA YPOBHE OTACIBHBIX T€HOB. W3 onk-4
2) 3TO U3MEHEHHE HACJIEACTBEHHOCTH C TIOMOIIBI0 ee npeodpa- | OIIK-4
30BaHUs HA YPOBHE OT/IEIBHBIX XPOMOCOM.
3) 3TO U3MEHEHHE HACJICACTBEHHOCTH C IIOMOIIBIO ee Ipeodpa- N 11k-6
30BaHUs HA YPOBHE OTAEIBHBIX OPTaHU3MOB. I1K-6 N2 ks
4) 53TO U3MEHEHHUE HACIICICTBEHHOCTH C TTOMOIIBIO €€ Tpeodpa- W13 ks
30BaHUs HA YPOBHE T€HOMA.

23 | lenenusi — 3T0: N1 omk-4
1) myTanus, B pe3yjbTaTe KOTOPOM MPOUCXOIUT 100aBICHUE W12 onk-4
OJIHOTO I 00JIee HYKJICOTHIOB W3 onk-4
2) myTanus, B pe3yabTaTe KOTOPOil MPOUCXOAUT yTpaTa OJHO- OIIK-4
ro uiu 0oJiee HyKJICOTHUIOB
3) myranus, B pe3yiabTaTe KOTOPOil MPOUCXOAUT YIABOCHHUE OJ- N 11k-6
HOTO WK 00Jiee HYKJICOTHIOB I1K-6 N2 ks
4) MmyTanusi, B pe3yJlbTaTe KOTOPOH MPOUCXOAUT CUHTE3 OJTHO- N3 ks
ro uiv 0oJiee HyKJICOTHUIOB

24 | KioH —93T0: N 1omnk-4

1) rpymnma pa3nuyaronmxcs reHeTHUeCKU KIETOK, 00- N2 ork-4
pa30BaBIAsCA B pE3yJIbTaTE AEIEHUS OJTHOW KIETKH. W3 onk-4
2) rpymnma He pa3InYyaroInuXcs TeHETUYECKH KIETOK, 00- OIIK-4
pa3oBaBIIasicCs B pe3ybTaTe ICJICHUS OJHOU KIETKH.
3) TpyIa KIeToK, 00pa3oBaBIIascs B pe3ybTaTe JeeHUs O/I- W1k
HOM KJIETKH. I1K-6 N2 ks
4) rpymmna He Pa3ITUYaoLINXCsl TEHETUYECKH KIIETOK, 00- N3 rik-6
Pa30BaBIIASICS B PE3YJIBTATE PACIIPEACICHUSI XPOMOCOM.

25 | KiierouHasi MH;KEHEPHS — ITO: WU 1omk-4
1) nonydenue rudbpuI0B N2 onk-a
2) nosryueHue ruOpUI0B C MOMOIIBIO CITUSIHUS KIETOK N3 onk-a
3) momyueHue TuOPUIOB C MMOMOIIBI0 THOPUAU3AINH OIIK-4
4) monmydeHrue THOPUIOB C TTIOMOIIBIO CIUSTHUS TTPOTOILIACTOB

N 1k-e
I1K-6 N2 k-6

W3 k-6
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26 | BekTop —3T0:
1) monekyna JIHK, He criocoOHast caMOCTOATEILHO PeTLIn-
[MPOBATHCS B KIIETKAX PA3JIMYHBIX OPraHU3MOB U 00ecIeyun- W/ oric-4
BaTh pa3MHOXKEHUE U pabOTy BCTPOESHHOTO B HEE T'eHa. V12 on-4
2) monekysia PHK, criocoGHast caMOCTOSATENILHO PETLIH- W13 on-4
IIUPOBATHCS B KJIETKaX Pa3IMYHBIX OPraHU3MOB M 00ECIICUH- OIIK-4
BaTh Pa3MHOXKEHHUE U pabOTy BCTPOEHHOTO B HEE TE€HA.
3) monekyna JIHK, criocobHast caMoCTOSATEIbHO PeTlIn- W6
[IUPOBATHCS B KIIETKAX Pa3IMYHBIX OPTraHU3MOB H 00eCIedu- [K-6 | UJ2 ke
BaTh pa3MHOXKEHUE U pabOTy BCTPOESHHOTO B HEE T'eHa. W13 ke
4) MoJieKyJa, CIIOCOOHas CAaMOCTOSTEILHO PETUIUIIUPOBATHCS B
KJIETKaX pa3JIMYHBbIX OPraHU3MOB M 00€CTICUnBaTh Pa3MHOXKeE-
HUE U paboTy BCTPOEHHOTO B HEE TreHa
I'ennasi unkeHepus — 3TO ...: N lonk-a
1) meTo1, OCHOBaHHBIN HA BBIJCICHUH U KYJIbTUBUPOBAHUHI U2 onk-4
TKaHEN U KJIETOK BBICIIIMX OPraHU3MOB W3 onk-4
2) u3MeHenue nepuuHoi cTpykTypbl JIHK B KOHKpeTHOM OIIK-4
y4acTKe, 4TO, B KOHEYHOM CYeTe, IPUBOJIUT K U3MEHEHHIO (e-
27 | HOTHIIA OMOJIOTHYECKOTO O0BEKTA, HCIIOJIB3yeMOTO B OMOTEX- N 11k-6
HOJIOTMYECKHUX IpoIeccax I[IK-6 | UJ2 nk-6
3) MeToJ1 co3nanus peKOMOMHAHTHBIX Wik THOpuaHbIX JTHK N3 ks
28 | IlnTOomJIa3MOH — 3TO: U1onk-4
1) MUTOXOHIpUATHHBIN TEHOM IIUTOILJIA3MBI. W2 onk-a
2) MUTOXOHJIPHAIIBHBIN U XJIOPOTIACTHBIA T€HOMBI [IUTOILIA3- W3 onk-4
MBI. OIIK-4
3) XJIOpOMIIACTHBINA T€HOM IIUTOILIA3MBI.
4) reHOM IIUTOTLIa3MBI. N1 nks
I[K-6 | UJ2 nk-6
U3 k-6
29 | KocMuasI — 310 U1onk-4
1) HOBBII THTT BEKTOPOB W2 onk-a
2) HOBBIW THUI BEKTOPOB, COUETAIONINX B ce0e CBOMCTBO IIa3- W3 onk-4
MU/IBI U BUpYyCa OIIK-4
3) ocoOble BEKTOPHI
4) HOBBIW THII BEKTOPOB, 00JIaJAFOIINE CBOMCTBOM BHUpYCa N1 ks
IK-6 | UJ2 k-6

W13 nxe
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30 | IHTamm — 3710 :
1) COBOKYNHOCTh PACTCHHH, HWMEIIMUX O00IIee IPouc-
XOXKJICHUE Hu XapPaAKTEPU3YIOLIUXCS OJWHAKOBBIMH N 1omnk-4
YCTONYUBBIMH MPU3HAKAM W2 onk-a
2) COBOKYITHOCTh OaKTEePHAIBLHBIX KJIETOK, BUPYCOB, KJIETOU- W3 omnk-4
HBIX JIMHUH KUBOTHBIX WJIH PACTEHUI, UMEIOIIUX OO0IIee Mpo- OIIK-4
HCXOXKJICHUE U XapaKTEPU3YIOIINXCS OJIMHAKOBBIMU YCTONYH-
BBIMH MPU3HAKAMU W1k
3) COBOKYITHOCTh OaKTEpHUATBHBIX KIETOK, WM PACTEHUH, I1K-6 N2 ks
MMEIOIIHNX 00111ee TPOUCXOKACHUE M XapaKTePU3YIOIINUXCS W13 ks
O/IMHAKOBBIMHU YCTOMYUBBIMU MTPU3HAKAMU
4) COBOKYITHOCTb OaKTEepUaIbHBIX KJIETOK, BUPYCOB, KJIETOY-
HBIX JIMHUHW KUBOTHBIX WIH PACTEHUM, UMEIOIIHNX Pa3HOE MPO-
HCXOXJICHHE U XapaKTePU3YIOIUXCs pa3HbIMU MPU3HAKAMHU

31 | Konsrorauus — 310: Nl
1) aHajor moJIOBOrO Iporecca " HZOHIM
2) aHaJoT MOJIOBOTO MpoIlecca y OakTepuid, Ipu KOTOPOM Iie- T3 OfIk-4
PEHOC TeHETUYECKOr0 MaTepHala OT OJJHOM OaKTepHH K Ipyrou OINK-4 OIIK-4
HE IPOUCXO/IUT
3) aHasor moJI0OBOro Ipoiiecca y 6akTepuid, Ipu KOTOPOM HET VT e
MPSIMOTO KOHTAKTa MEXKy KIETKaMu } K-6 VT2 s
4) aHayor MojoBOTro mpoiiecca y 0akTepHii, Ipu KOTOPOM Iie- 3
PEHOC TEeHETUUYECKOr0 MaTepuala OT OJHOM OaKTepuu K APyrou 3 s
OCYIIECTBIISIETCS B pe3y/IbTaTe MPSIMOTO KOHTAKTa MEXKIY
HUMUA

32 | Kommiementapuas JHK (xIHK) —3To: U1onk-4
1) cunresupyemas korust MPHK, cooTBeTcTBytOmas onpene- W2 onk-a
JIECHHOMY T'€HY W3 onk-4
2) cunre3upyemas uckycctBenHno konust MPHK, cootBetrcTBy- OIIK-4
0IIasl ONIPEIEIEHHOMY T€HYy
3) cunTe3upyemas uckyccrseHHo korust MPHK N 1nk-6
4) MPHK, cooTBeTcTBYyIOIIas ONIpeieICHHOMY TeHY [1K-6 U2 ks

N3 nik-6

33 | Jlokyc — 3T0: W1 onx-4
1) MecTo Ha MOJIeKyJie HyKJIEHHOBOUW KHUCIOTHI, 3aHUMAEMOE N2 onk-4
OJITHUM I'€HOM WJIM TPYMIOi 00bIYHO (QYHKIIMOHAIBHO OJIU3KUX N3 onk-4
TCHOB OIIK-4
2) MeCTO Ha MOJIEKYJIE HyKJIEMHOBOM KUCIOTHI
3) MecTo Ha MOJIEKYJIe HYKJICMHOBOM KUCJIOTHI, 3aHUMaeMOe N 11k-6
OJTHUM T'€HOM WJIH TPYINIOi 0ObIYHO (PYHKIIMOHAIBHO JaleKuX I[K-6 | U2 k6
TCHOB N3 ks
4) MecTo Ha MoJIeKyJe Oenka, 3aHMIMaeMOoe OJTHUM T€HOM KN
rpynmnoi 0ObIYHO (PYHKIIMOHAIBHO OJU3KUX T€HOB

34 | lIporomiact — 3TO: U1onk-4
1) yacTh IIUTOTIA3MBI, TUIICHHAS KJIETOUHON CTCHKH. OIIK-4 | U2 onk-4
2) 4acThb KJIETKH, JTUIICHHAs KJIIETOYHBIX OpraHell. W3 onk-4
3) 9acTh IIUTOIUIA3MBI, C KJIETOYHON CTEHKOM.
4) 4acThb KIJIETKH, JIMIIEHHAs KIIETOYHOU CTEHKH. [TK-6

N1 nk-6
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U2 k-6
W3 k-6
35 | Hiazmuaa — 3To: N1onk-4
1) konpueBas monekyina PHK, permuiupyromascs B kieTkax W2 ornk-4
ABTOHOMHO OT XPOMOCOMBI. W3 onk-4
2) konbleBas motiekyna JIHK, pemunupyromascs B KieTkax OIIK-4
ABTOHOMHO OT XPOMOCOMBI.
3) nunelinas monekyna JIHK, permunupyromascs B KJIeTKax N1 nxe
ABTOHOMHO OT XPOMOCOMBI. [1K-6 U2 ks
4) MoJieKyJa, perIMIUPYIONIAsACS B KJIETKaX aBTOHOMHO OT N3 k-6
XPOMOCOMBI.
36 | Ipoandepanus — 310: N 1omk-4
1) pa3pacTanue TKaHH IIyTEM MEHOTHYECKOI0 HOBOOOpa3oBa- N2 onk-a
HUS KJIETOK W3 onk-4
2) pa3pacTraHue TKaHU IIyTEM MUTOTHYECKOI0 HOBOOOpa3oBa- OIIK-4
HUS KIIETOK
3) pa3pacTaHue TKaHU N 1nk-6
4) HOBOOOpa30BaHUE KIIETOK [1K-6 W12 ks
W3 nk-6
37 | CoMaKJIOHEI — 3TO N1onk-4
1) pereHepanThl, XapakTepu3yromuecs (peHo— U TeHOTUIINYe- N2 onk-a
CKUMU MU3MEHEHUSIMH B CPAaBHEHHHM C PACTEHUSIMHU — JTOHOPAMHU N3 onk-4
2) pacteHus1, XapakTepu3yroluecs TeHoTunnuYeckumu n3mene- | OIIK-4
HUSIMH B CPAaBHEHUH C PACTEHUSMHU — JJOHOPAMH
3) pereHepaHThl, IOJyYEHHBIE U3 KAJUTYCHBIX KYJIbTYp, Xapak- N 1nxe
Tepusyromuecs GeHO— U TeHOTHUIMMYECKUMU U3MEHEHUSIMHU B ITK-6 N2 k-6
CPaBHEHUU C PACTEHUSIMU — JOHOPaMU N3 k-6
4) pacTeHHs MONyYCHHbIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepH-
3yrouecs: peHO— U TeHOTUNIUYECKUMU N3MEHEHUSIMU
38 | IlpomoTop — 3T0O:
1) perynaropHblii y4acTOK reHa WM IPYIIIbl TeHOB, K KOTOPO- W
My npucoeaussierca Gepment PHK-nonmmepasa, ocyIecTs- un 2“;;“4
IA0LM TPAHCKPUTILIUIO TEHOB the, gm(—4
2) CTPYKTYPHBIH y4acTOK I'€Ha WM IPYIIbI TEHOB, K KOTOPOMY OLTK-4
npucoenunsercs pepment PHK—nonumepasa, ocymecTsisiio-
1107078 TPAHCKPHIILIHIO [CHOB VT e
3) peryiaTOopHBIN Y4acTOK reHa WM IPYIIbl TeHOB, K KOTOPO- K6 | U2
My nipucoeaunsercs pepment PHK—rpanckpunrasa, ocy- e Ei':

LIECTBIIAIOIIUN TPAHCKPHUIILUIO T€HOB

4) peryasTOpHBIN Y4aCTOK I'eHa WIIK TPYIIbI TEHOB, K KOTOPO-
my npucoenunsercs pepment PHK-rupasa, ocymectsisio-
IIMHA TPAHCKPUIIIIUIO TEHOB
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39 | Perenepauust — 370:
1) mporecc BOCCTaHOBIICHUS KIETKOW yTpauyeHHBIX WIIU T0-
BPEXKICHHBIX 4aCTEU N 1onk-4
2) MpoIiecC BOCCTAHOBJICHHS] OPTraHU3MOM yTPAYEHHBIX WU N2 onk-a
IIOBPEKICHHBIX YacTel. B KIIeTOYHON MH)KEHEpUU PACTCHUN — N3 onk-a
npoiiecc 00pa3oBaHus 1ENOro pacTeHus us oaHou kietkn win | OIIK-4
KAJJIyCHOU KYJIbTYpbI
3) mporiecc BOCCTAaHOBIICHUSI YTPAUYCHHBIX HIIH MTOBPEXKACHHBIX N1 k-6
qyacTeil opranusma I1K-6 N2 k-6
4) mporiecc BOCCTAaHOBJICHUS KJIETKOW WJIH IIEJIBIM OpPTraHU3MOM N3 k-6
YTPAYEHHBIX WM IOBPEXKICHHBIX YacTel. B KiIeTOYHOM HHXKe-
HEPUU PACTeHUN — MpoLEecC 00pa30BaHUA LEJIOr0 PACTEHUS U3
OJIHOM KJIETKH WJI KAJUTYyCHOM KYJIbTYpBI
40 | PecTpuKTa3bl — 3TO: N1 omk-4
1) dbepmentsl, paspesaronue PHK Ha dparmMeHTsI B cTpOro N2 onk-a
ONPEAEIIEHHBIX MECTaxX W3 onk-4
2) dbepmentsl, pazpesatoniue JJHK Ha dhparmeHTsI B CTpOTro OIIK-4
OIpeENIEHHBIX MECTax
3) depmenTshl, paspesaroniue JJHK Ha dhparmeHThI N 1nk-6
4) pepmenTsl, oreuaroniue 3a yapoenue [JHK I[K-6 | U2 ks
W3 k-6
41 | ComaTuyeckasi ruOpuan3anus — 3T0: N1 onk-4
1) rubpuanzanus npu 6€croIoM pa3MHOKEHHH. N2 onk-a
2) rubpuan3anusi MpH MoJIOBOM CKPEIMBAHUU. N3 onk-a
3) rubpuanzanus JUTUIONIHBIX OPTaHU3MOB. OIIK-4
4) rubpuaunszanus B 00X07 MOJIOBOI0 CKPEIMBaHUS.
N1 nke
I[MK-6 | U2 nxs
W3 k-6
42 | CTpyKTypHasi 4acTh reHa — 3T0 N1 onk-4
1) yuacTOK XpOMOCOMBI, HENTOCPEACTBEHHO KOAUPYIOIINN NH- N2 onk-a
dbopmaruio o ctpykType 6enka niau PHK N3 onk-a
2) y4acToOK siipa KJIETKH, HEIIOCPEACTBEHHO KOAUPYIOINI UH- OIIK-4
dbopmaruio o ctpykrype 0enka niau PHK
3) y4acTok reHa, HeTOCPEACTBEHHO KOAUPYIOMIUN HHPOpMa- N 1nxe
A0 O CTPYKTYpPE KIETKH IMK-6 | U2 k-6
4) y4acTOK TeHa, HeOCPEACTBEHHO KOAUPYIOLINi nH(popma- N3 rik-6

U0 0 CTpyKType 6enka i PHK.
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43 | CycneH3uoOHHAasi KYyJIbTypa — 3TO:
1) BeIpaIMBaHue B KUAKON MUTATEIBHOM CpeJie BO B3BEIIICH-
HOM COCTOSIHUW OTJIEJIBHBIX KJIETOK WIIM UX HEOOJBIIUX TPYIIIT Il
IIPU UCIOJIb30BaHUU almaparyphl, 00eCIIeunBaroIei uX adpa- " [{2051;;44
LUIO U TTIEpEMEIINBAHUE. § § VI3 o
2) BBIpallMBaHUE B XKUIKON MUTATEIHHOM Cpe/ie B OCAK/ICH- OITK-4
HOM COCTOSIHUY OTJIEJIBHBIX KJIETOK WIIM UX HEOOJBIIUX TPYIIIT
IIPU UCIOJIb30BaHUU alapaTyphl, 00eCIIeUnBarOIeH UX adpa- VT s
LUIO U TTEpEMEIINBAHUE. § § K-6 V2 e
3) BeIpaIUBaHUE B )KUAKON MUTATEIBHON Cpejie BO B3BEIIICH- T3
HOM COCTOSIHUU OTJIEJIBHBIX KJIETOK WJIM UX HEOOJBIIUX TPYIIIT TIK-6
MIPH UCIOJIb30BaHUU alnapaTypbl, 00eCIeunBaroOIIei pa3MHO-
JKCHUE.
4) BeIpallIMBaHUE B KUJKOW MMUTATEILHOM Cpe/ie BO B3BEIIICH-
HOM COCTOSIHUM KJIETOK IPHU MCITOJIb30BAHUHU aIIapaTyphl.
44 | PeBepTa3a —3T0: U1 onk-4
1) dbepment, orBevaronuii 3a cunre3 PHK na marpune [JHK N2 onk-a
2) pepmenTt, oTBevaromuii 3a cuare3 JTHK. W13 onk-4
3) dpepmeHnrT. OIIK-4
4) pepmenT, orBeuaromuii 3a cuHTe3 JIHK Ha matpune PHK.
W 1nk-6
[1K-6 W2 ks
W3 nk-6
45 | Peruimkanus — 310: U1onk-4
1) mponecc caMOBOCTIPOU3BEICHUS HYKJIEMHOBBIX KHCIIOT. N2 onk-a
Ocy1ecTBisieTcs MyTeM CUHTEe3a JOYEPHUX HUTEH (peruinK) Ha W3 onk-4
HCXOJIHOM MOJIeKyJie (MaTpHIIe) OIIK-4
2) mpolecc caMOBOCTIPOU3BEICHUS HYKIIEUHOBBIX KHUCIIOT
3) mpoiiecc BOCTIPOM3BENCHHS HYKJIEMHOBBIX KUCIIOT N 1nk-6
4) mpotiecc, MPOUCXOAS[IIUN B HYKJICHHOBBIX KHCIOTaX [1K-6 U2 ks
N3 nik-6
46 | Tpancdopmanusi — 3T0: N1 omk-4
1) mepeHoC reHeTHYeCKOr HH(DOPMAITUK MEXIY KJIETKaMu U N2 onk-4
OpraHM3MaMu C IOMOIIbIO BbIJIeIeHHOM 13 kieTok PHK. W3 onk-4
2) nepeHoc reHeTH4ecKoi HHOpMaIUU MKy KIIETKaMu U OIIK-4
OpraHM3MaMu C IOMOLIbIO BbieneHHoM u3 kietok JTHK.
3) mepeHoc UH(POPMAIIMH MEXKTY KICTKAMU U OpPTaHU3MaMu C N1 k-6
MMOMOIIBIO BEIACIeHHOM 13 KieTok JTHK. I1K-6 U2 ks
4) mepeHoC TeHeTHYEeCKOW HH(POPMAITMH MEXTY KJIECTKAMH. N3 ks
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47 | TpaHcreHHbIe OPraHU3MBbI — 3TO OPTaHU3MBI: ok
1) c mpu3HaKamMu, KOJUPYEMbIMU HYAYPOIHBIMU IEHAMH, 11e- V2 omas
pPENaHHBIMU B HUX C IIOMOIIBIO TEHHON WM KJIETOYHON MHXKE- VI3 o
oopi OITK-4
2) ¢ HOBBIMU NPU3HAKAMH, KOJUPYEMBIMU 1YKYPOJHBIMU T'e-

HaMH, IepEJAHHbIMU B HUX € OMOLIbIO TeHHOW WM KJIeTOY- Ve
HOW MHXEHEepUn [K-6 | W2 s
3) ¢ HOBBIMM IIPU3HAKAMM, KOJAUPYEMBIMH YYXYPOJHBIMH I'e- 3
HaMH, TIepeIaHHbIMU B HUX C TIOMOIIBIO OaKTepuu J3 e
4) ¢ HOBBIMU NPU3HAKAMU, KOAUPYEMBIMHU UY>KYpPOJIHBIMU T'e-

HaMH, IepeTaHHBIMU B HUX C TOMOIIBIO TpaHCc(hopMaluu

48 | PexomOMHAIMSA — ITO:

1) oOMeH reHeTHYeCKMM MaTepHaloM MEXIY JBYMS UCXO/- W omks
HbIMU Mostekynamu JJHK, 3akpemnistonuii y noToMcTBa HOBbIE W12 onics
KOMOWHAIINI PU3HAKOB W3 omics
2) 0OMEeH IreHeTHYECKUM MaTepraioM MEX1y JIByMs MOJIEKY- OIK-4

namu JTHK

3) 0OMEH reHeTHYECKUM MaTepuaioM MEXy JBYMsI UCXO/- W s
HbIMU MoJiekyiamu JIHK, npuBoasanmil K NOSBIEHUIO Y 10- MK-6 | WJI2 s
TOMCTBA HOBBIX KOMOMHaLMi npu3HakoB. Ha MonekynspHoM W13 1k
YPOBHE pe3yIbTaTOM PEKOMOUHAINHU SIBJIIETCS 00pa3oBaHUe

pekoMOMHaHTHBIX (ruopuaHbIX) JIHK

4) 0OMEH reHeTUYECKUM MaTepUaoM MEX]y IByMs KIIETKaMu

49 | TpaHcreHHbIe PaCTEeHHUsI — 3TO: N1 onxk-4
1) opranu3mbl, MOJIy4YE€HHBIE B pe3yJbTaTe PEKOHCTPYKLIUU Op- N2 onk-a
ranmsma W3 onk-a
2) opraHu3Mbl, MOJTY4YE€HHBIE B pe3yJbTaTe PEKOHCTPYKIIUHU T'e- OIIK-4
HOMa
3) opraHu3Mmsbl, OJIy4€HHBIE B pE3yJIbTaTe PEKOHCTPYKLIUU N 1nke
XPOMOCOM I1K-6 N2 ks
4) opraHu3Msbl, HOJYYEHHBIE B PE3YJIbTAaTe PEKOHCTPYKIUH 51]1- N3 k-6
pa

50 | ®uTOrOpMOHBI — ITO:

1) XuMHUECKHE COETUHEHMS], KOTOPBIE BBIACISAIOTCS B MUKPO-

KOJIMYECTBAX B OJIHOM YacCTH pacTeHUs, TPAHCIIOPTUPYIOTCS B

JPYTHE €ro 4acTH, TJ€ MPOSBIISAIOT PErYIUPYIOLIEe IEHCTBUE W o
Ha MPOIIECCHl pOCTA U PA3BUTHSI. VT2 ones
2) XMMHYECKHE COE/IMHEHHS, KOTOPbIE BBIIENAIOTCS B MAKPO- VT3 o
KOJMYECTBAX B OJIHOH HaCTH PACTEHUS, TPAHCIOPTHPYIOTCA B OITK-4

JpYTHE €ro 4acTH, T NPOSBISAIOT PErYIUPYIOLIEe IEHCTBUE

Ha MPOIIECCHl POCTa U PA3BUTHSL. Ve
3) xumMHuecKue COE/IMHEHUS, KOTOpbIe noTpeOIsIoTCA B MUK- MK-6 | W2 s
POKOJIMYECTBAX B OJJHOM YaCTH PacTE€HUs, TPAHCIOPTUPYIOTCA VT3 mcs

B JIPYTHE €0 YacTH, € NPOSBIIAIOT PETYIUPYIOUIEE NEUCTBUE
Ha MPOIIECCHl pOCTa U PA3BUTHSL.

4) XUMHYECKHE COCTMHEHHUS, KOTOPbIE MOTJIOIIAIOTCS B MUKPO-
KOJIMYECTBAX B OJHOM YaCTH pacTEHUs, TPAHCIIOPTUPYIOTCS B
JpyTUe €ro 4acTH, Ie NPOsBIAIOT PETyIUpYIOlIee I1eUCTBUE
HAa MPOIIECCHl POCTA U PA3BUTHSL.
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51 | Dkcnpeccus reHOB — 3TO:
1) mporiecc, B pe3yiabTaTe KOTOPOTro 3aKOAMPOBAHHAS B TCHE N1 onk-4
uH(popmanus Oyner nepenucana Ha M—PHK u TpanciupoBana W2 onk-4
Ha OeJIoK W3 onk-4
2) mpo1iecc, B pe3yJibTare KOTOPOro 3aKOAMPOBAHHAS B TEHE OIIK-4
nHpopmanus Oyner nepenucana Ha M—PHK
3) mpotiecc, B pe3ysbTaTe KOTOPOTO 3aKOAMPOBAHHAS B SIAPE N1 k-6
KJeTku nHpopmanus Oyaet nepenucana Ha M—PHK u tpanc- [1K-6 N2 ks
JIMpOBaHa Ha OEJoK N3 k-6
4) mpotiecc, B pe3yibTare KOTOPOro 3aKOAUPOBAHHAS B XPOMO-
come nHpopmanus Oynet nepenucana Ha M—PHK u Tpancnu-
poBaHa Ha OeJIoK
52 | BHOTEXHOJIOTY «TeH-MapKep» Heo0X0auM: N1 onk-4
a) JUIsl TIOBBIIICHUSI aKTUBHOCTH PEKOMOMHAHTA; N2 onk-a
0) 11t 00pa3oBaHUsI KOMIICTCHTHBIX KIIETOK XO351HA,; W3 onk-4
B) 17151 MOAU(UKAIIMA MECTa B3aUMOJICHCTBUS PECTPUKTA3 C OIIK-4
cyocTparom;
T) 11 0T00pa pEeKOMOMHAHTOB. N 11k-6
I[K-6 | U2 k-6
U3 nk-6
53 | B OMOTeXHOJIOrMH MOHATHIO «OMO00OBEKT» COOTBETCTBYET N1 onk-4
cjieayouiee onpeaeieHue: W2 onk-4
1) opranusm, Ha KOTOPOM HCTIBITHIBAIOT HOBBIE BAB W3 onk-4
2) OpraHu3Mbl, BBI3bIBAIOIME MUKPOOHYIO KOHTAMUHAIIUIO OIIK-4
TEXHOJIOTHYECKOTr0 000py10BaHuUs
3) hepMeHT, UCTIONB3YEMBII /I TeHHO-UHKEHEPHBIX MPOIIeC- N 1nke
COB I1K-6 N2 ks
4) opranusm, npoayuupyoomuit BAB 1) pepmenr, ucnonssye- N3 k-6
MBI B JICUCOHBIX TICIIIX
54 | BexTop Ha OCHOBE TUTA3MU/IBI PEANIOYTUTEFHENH BEKTOpa Ha N1 onk-4
ocHoBe ¢arosoit JIHK 6raromaps: W12 onk-4
1) 6onbiIOMY pazmepy; N3 onk-a
2) MeHbIIIeH TOKCUUHOCTH; OIIK-4
3) GosbIel YacTOTHI BKIIOUCHHS;
4) OTCYTCTBUS JTU3UCA KIIETKU XO35HHA. N 1nke
IMK-6 | U2 nxs
N3 nk-6
55 | depmeHT HTrasza UCTOb3yeTCs B TeHETUUECKON HHKEHEPUH N1 onk-4
ITOCKOJIBKY: W2 onk-4
1) ckperuiseT BEKTOp ¢ 000J0UYKON KIIETKH XO35IMHA; OITK-4 W3 onk-4
2) KaTaau3upyeT BKIIOYSHHE BEKTOPA B XPOMOCOMY KJIETOK
X035MHA;
3) KaTaJIU3UpPyeT KOBAJIEHTHOE CBS3bIBAHUE YIJIEBOIHO- N1 k-6
. [TK-6
docdopnoii nernu JIHK rena ¢ JIHK BekTopa; N2 ks
4) KaTaNU3UpyeT 3aMbIKAHUE MENTUIHBIX MOCTUKOB B MENTH- W3 ks

JOTJIMKAaHE KJICTOYHON CTECHKH.
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56 | Bropu4yHble MeTa00JIUTHI CHHTE3UPYIOTCH (B 00JIbIIIEM KO- N 1omk-4
JINYecTBeE): N2 onk-a
1) B nar-gasze; W13 onk-4
2) B haze yCKOPEHHOTO POCTa; OIIK-4
3) B morapudmudeckoii dase;
4) B paze 3aMeJIEHHOTO POCTA; N1 k-6
1) B CTallMOHapHOU (hasze; [1K-6 W12 ks
W3 nk-6
57 | llepnoauueckoe 100aBJeHHE CyOCTPATA MPUBOANT: U1 onk-4
1) x ynnunenuro nar-gasbl N2 onk-a
2) K yIUTMHEHHIO (pa3bl OTMUPAHUS W13 onk-4
3) K YKOpOUEHHIO (a3bl OTMUPAHUS OIIK-4
4) K yITUHEHHUIO SKCIIOHEHIIUAIBbHOMN (ha3bl
W 1nk-e
I[K-6 | U112 nk-s
U3 k-6
98 | Lean cTepuian3anuy NUTATEIbHBIX CPe: U1onk-4
1) pa3pyuieHue 6akTepuaNbHbBIX CIIOP N2 onk-a
2) cTabunu3amnus KaYeCTBEHHOTO M KOJTMYECTBEHHOTO COCTaBa W3 onk-a
3) obecrieueHne NbIXaHUsI MUKPOOPTaHU3MOB-0M000BEKTOB OIIK-4
W 1nk-e
IK-6 | U112 k-6
W3 nk-6
58 | Cnoco0bI cTrepun3anun GUJIbTPOB, NPUMEHSEMBbIX IS N lonk-a
OYHCTKH TEXHOJOIMYECKOr0 BO3ayXxa: N2 onk-4
1) marpeBanue W3 onk-4
2) 00paboTKa ropsTYIUM TTapOM OIIK-4
3) paauanus B MaJIbIX J103aX
W1nke
IK-6 | U112 k-6

W3 nkce
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59 | [luTaTeJbHbBIE CPeAbI CTEPHIN3YIOT: W1 omx-4
1) HachIIIEHHBIM TTAPOM W2 onk-4
2) oOnydeHneM N3 onk-a
3) paguaruei B MajbIxX J03aX OIIK-4
4) 06paboTKOI aHTHUCENITUKAMU
N 1nk-6
I[K-6 | U2 ks
W3 k-6
60 | Tpanckpunuus — 310
1) mepenuckiBanue" reHeTUYECKONW HH(POPMAIIUU CO CTPYKTYP- Il
HOU "acTH rera Ha matpuunyto PHK, ocymecrsisiemoe dep- " I[20HK'4
mentoMm PHK —rupuza T3 OfIk-4
2) '"mepenucbiBaHuE" TE€HETHYECKOM  HHGpOpManuu  co OIK-4 Ofii-4
CTPYKTYpHOM  4yactu reHa Ha  wmarpuunyro  PHK|
ocymiectBisiemoe pepmentom PHK —monmmmepasa Il
3)"nepenucriBanue" FeHETUYECKON uHpopmaruu co k-6 | u HZHK-G
CTPYKTYpHOM  4Yactu resa Ha  MarpuuHyro  PHK, I3 K6
ocymectBisieMoe pepmentom PHK —tononszomepasa TIK-6
4)"nepenuceiBanue" TeHEeTHYECKO  mHpOopMauu co
CTPYKTYpHOM  4yactu reHa Ha  wmarpuunyro  PHK,
ocymiecTBisieMoe (PepMEHTOM PECTPUKTAZ0M
61 | Tpaucasimusi — 3T0: U1 onk-4
1) cunres 6enka Ha marpuiie M—PHK, ocymectsisieTcs B 1iu- N2 onk-a
TOILJIa3Me W3 onk-4
2) cunres 6enka Ha marpunie JIHK, ocymectBisercs Ha pubo- OIIK-4
coMax
3) cunte3 Oenka Ha matpuiie M—PHK, ocymmectsisiercst B kiet- N 11k-6
K€ [1K-6 I/IZ[2 TIK-6
4) cunre3 6enka Ha matpuiie M—PHK, ocymecTBnsiercs Ha pu- N3 ks
6ocomax
62 | Tpancopmamus —310: N1 omk-4
1) nepeHoc reHeTHUECKON NHPOPMAITUU MEKTY KIETKaMU U N2 onk-a
OpraHM3MaMu C IOMOLIbIO BbeneHHOM u3 kieTok JJTHK W3 onk-4
2) nepeHoc reHeTH4ecKoi HHPOpMaIUU MEX]Ty KIIETKaMU OIIK-4
3) nepeHoc reHeTH4ecKoi MHQOPMAIIMH MEXTy KJIETKaMU U
OpraHu3MaMu ¢ MOMOIIBIO BbIJEIEHHON 13 KileTok PHK N1k
4) nepeHoc TeHeTHYeCKOH HHPOPMALIMU MEXIY KIETKaMH U I[K-6 | U2 k6
OpraHU3MaMH C ITOMOIIBIO BBIIEJIEHHOTO U3 KJIETOK (pepMeHTa N3 k-6
63 I_II/IﬁpI/I)l —I3TO0: I/I.HIOHK—4
1) IpOAYKT CIUSIHUS KJIETOK W12 okt
2) IpOIYKT CIMUSHUS KIETOK, KOT/1a THOpU HAacleayeT I1po OIK-4 | VI3 ok
OJIHOTO POJAMTENS, a HUTOIMIA3MOH — MO0 IPYroro poauTes,
1160 000X pOAUTENCH.
3) mpoaykT CIMAHIUS KIETOK, KOTla rudpuj HacaenyeT sjapa MK-6 | Ulnks
oboux poautenei W2 e

4) NpOaYKT CAUSHUS KJIETOK, OJy4YEeHHBIA MPU THOPUIN3AIIUN

W3 k-6
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IMOpPHOKYJIbTYpa — 3TO: N 1onk-4
64 | 1) KynbTypa U30JITMPOBAHHBIX 3aPOIIIICH N2 onk-a
2) KylbTypa U30JIMPOBAHHBIX 3HIOCIIEPMOB W3 onk-a
3) KyJabTypa U30JIMPOBAHHBIX CEMSIOYEK OIIK-4
4) BeIpaIIMBaHME MBUIBIBI HA HCKYCCTBEHHON MUTATEILHON
cpene N1 nk-6
I[K-6 | U2 k-6
U3 nk-6
65 | Bo3HNKHOBEeHHE FTeHOMUKHU KAaK HAYYHOI TN CIHUTIIHHBI N1 onk-4
CTAJIO0 BO3MOJKHBIM I10OCJIE: W2 onk-4
1) ycranosenus ctpykrypsl JJHK; N3 onk-a
2) co37aHus KOHIICTIIINY I'eHa; OIIK-4
3) nuddepeHnnany peryIsITOPHBIX U CTPYKTYPHBIX Y4aCTKOB
reHa; W1k
4) MOTHOTO CEKBEHUPOBAHUS T€HOMA Yy Psifia OPTaHU3MOB. I1K-6 N2 ks
U3 nk-6
66 | CyumecTBEeHHOCTb I'eHa y MAaTOre€HHOr0 OPraHu3Ma - KOIH- N 1omnk-4
pyeMblii FEHOM NPOAYKT He00X0auM: N2 onk-a
1) nns pa3MHOMKEHUS KIIETKU; W3 onk-a
2) [ns oJIIepKaHUS JKU3HEIeATEeTbHOCTH; OIIK-4
3) I NHBA3WH B TKAHU,
4) Ny MHAKTUBALIUKA AHTUMHUKPOOHOTO BEIIECTBA. W1k
IMK-6 | U2 nx-s
N3 nk-6
67 | Jlsist moJiydeHus: MPOTOILIACTOB U3 KJIETOK IPUOOB MCIIOJIb- N1 onk-4
3yercs: N2 ork-a
1) mu3omum W3 onk-4
2) TpUIICUH OIIK-4
3) «ymUTOYHBIH (PepMeHT
4) nerncun N 1ik-6
IMK-6 | U2 k-6

W3 k-6




Crpanumna 37 u3 68

68 | Jlnst momydeHUs MPOTOIIACTOB U3 OAKTEPHUATBHBIX KIETOK HC- W1 omx-4
MOJIb3YETCS: U2 onk-4
1) muzonum W3 onk-4
2) «yJTUTOYHBIN epMEHTY OIIK-4
3) Tpuricux
4) naravH N 11k-6
I[K-6 | U2 ks
W3 k-6
69 | O0bequHEHHE TEHOMOB KJIETOK Pa3HbIX BHI0B U PO/IOB N1 omk-4
BO3MOSKHO NP COMATUYECKO THOPUAN3ALMHU: W2 onk-a
1) TonBbKO B IPUPOAHBIX YCIOBUSX; N3 onk-a
2) TOJIBKO B MCKYCCTBEHHBIX YCJIOBUSIX; OIIK-4
3) B IPUPOIHBIX M UCKYCCTBEHHBIX YCIOBUAX
N6
I[K-6 | U2 ks
U3 nk-6
70 | IlpenmylIecTBAMYU TeHHO-WHKEHEPHOT0 HWHCYJIHHA ABJISI- N1 onk-4
10TCA: W2 onk-4
1) BbICOKasi aKTUBHOCTb; W3 onk-4
2) MeHbIIast AIEPreHHOCTb; OIIK-4
3) MeHbIIast TOKCUIHOCTb;
4) 6onbIIas CTaOUIBHOCTD. N1 k-6
I[MK-6 | U2 nxs
U3 nk-6
71 | llpeumyiecTBa MOJy4eHUs BUAOCTeNUPUIECKHX IS Ye- N1 onk-4
JIOBEKA 0eJIKOB IyTeM MHUKPOOHO0JI0TMYeCKOro CHHTEe3a: N2 onk-a
1) nmpocroTa 00opyaOBaHUS; W3 onk-4
2) 5KOHOMUYHOCTH; OIIK-4
3) oTcyTCTBHE Je(PHUIUTHOTO CHIPHS;
4) CHSITUE TUYECKUX MPOOIIEM. W1k
IMK-6 | U2 ks
N3 nk-6
72 | Pa3padoTaHHAasi TEXHOJIOTHSI MOJyYeHUsI PEKOMOUMHAHTHOTO N1 onk-4
JPHUTPOIOITHHA OCHOBAHA HA DKCIPECCHH I'eHa: N2 onk-a
1) B kimeTkax GakTepuid; W3 onk-4
2) B KJIETKaX JpOXOKen OIIK-4
3) B KJIETKaxX pacTeHUH;
4) B KylbType )KUBOTHBIX KJIETOK. W1k
IMK-6 | U2 k-6

W3 k-6
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73 | Ilpu o1ieHKe KayecTBa T€HHO-WH)XEHEPHOTO UHCYJIMHA TpeOdy- N1 omk-4
€TCs yIeNsATh 0COOCHHO OOJIbIlIee BHUMAHKE TECTY Ha: U2 onk-4
1) cTepunbHOCTS; W3 onk-4
2) TOKCUYHOCTB; OIIK-4
3) alIepreHHoCTh;
4) MUPOTEHHOCTb. N 11k-6
I[K-6 | U2 ks
W3 k-6
74 | CurnajbHasi TPAHCAYKIHUS: N 1omnk-4
1) nepenaua cursaia oT KJICTOYHON MEMOpPAHBI HA TCHOM; W2 onk-4
2) MHUAIUANKS OETTKOBOTO CHHTE3a; N3 onk-a
3) moCTrpaHCISIIMOHHbBIE U3MEHEHUs OeKa; OIIK-4
4) BBIJICTICHUE TUTHICCKIX (DEPMEHTOB.
N1 nxe
I[K-6 | U2 ks
U3 nk-6
75 | Tpancdepasbl 0CylIECTBJISIIOT: N1 onk-4
1) xaTanu3 OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA; N2 onk-a
2) mepeHoc (PyHKIIMOHAIBHBIX TPYII Ha MOJIEKYITY BOJBI; N3 onk-a
3) KaTanu3 peakiuii MPUCOEAMHEHUS 110 IBOHHBIM CBS3SIM; OIIK-4
4) katanu3 peakiuil nepeHoca GyHKIMOHATIBHBIX TPy HA
cybGeTpar. N 1nk-6
I[MK-6 | U2 nxs
U3 nk-6
76 | MueHbI0 1 GU3HYECKHX M XUMHYECKHX MYTareHoOB B N1 onk-4
KJIETKe 0000 bEKTOB SIBJIAIOTCA: W2 onk-4
1) THK; W3 onk-4
2) JHK-nnonumepasa; OIIK-4
3) PHK-monmmmepa3sa;
4) pubocoma; N 11k.6
IMK-6 | U2 ks
N3 nk-6
77 | TlonsiTHe «JIMNKHE KOHIbD MPUMEHUTEJIBHO K TeHeTHYe- N1 onk-4
CKOM MHIKEHEePHH 0TPaKaer: N2 onk-a
1) xoMIIIEMEHTapHOCTh HYKJICOTUIHBIX MOCIE10BaTENbHO- N3 onk-a
CTel; OIIK-4
2) B3aMMOJICHCTBUE HYKJIIEMHOBBIX KHCJIOT U THCTOHOB;
3) pearupoBanue apyr ¢ apyrom SH-rpymnm ¢ o6pazoBanuem N lnxe
TUCYITb(PUIHBIX CBSA3EH; ITK-6 N2 ke
4) runipooOHOE B3aMMOCHCTBHE JTHUITHIOB. W3 ks
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78 | IlpenMy1IECTBO PACTUTEIBHOTO CHIPbS, MOJIY4aeMOro Mpu U 1onk-4
BbIPAIIMBAHUM KYJBTYP KJIETOK Nepea ChipbeM, MmoJryyae- N2 onk-a
MBIM M3 IVIAHTAIMOHHBIX WJIH JUKOPACTYIIUX PACTEHMIl: N3 onk-4
1) GonpIiast KOHIIEHTPAIUS 1IEJIEBOTO MPOIYKTA; OIIK-4
2) MCHbIIIAsE CTOUMOCTH;

3) cTaHIapPTHOCTD; N 11k-6
4) 6oee MpoCTOE U3BJICUCHHE LIEIEBOTO MPOAYKTA. I[IK-6 | U2 ke
W3 k-6

79 | AyKCHHBI — TePMHH, 01 KOTOPbIM 00bEIMHSIIOTCS CIIEH- N1 onk-4
(puyeckue cTUMyYJISTOPLI pocTa: N2 onk-a
1) pacTUTENBHBIX TKAHEH W3 onk-4
2) aKTHHOMHMIICTOB; OIIK-4
3) JKUBOTHBIX TKaHEil;

4) sybakTepuii. N 11k-6
IK-6 | U2 1k-6
U3 nk-6
80 | Lleab ceKBeHMPOBAHMS F€eHOMA — YCTAHOBJIEHHE: W1 onk-4
1) pazmepoB renoma W12 onk-4
2) TOCIIeA0BATEIFHOCTH HYKJICOTH IOB N3 onk-a
3) conepxkanusi A-T r) cootnomenus A-T/I'L] nap nykieoTu- OIIK-4
JI0B
4) uzmeHeHus metabonusma N1 k-6
IK-6 | UJ2 1k-6
U3 nk-6

81 | buorexHoJIOrus — 3TO...

1) u3ydyenue OMOIOTrMUECKON AKTUBHOCTH JIEKAPCTBEHHOTO N1 onk-4
PACTHTENBHOTO CHIPhS N2 onk-4
2) UCIOJIB30BaHKE KYJIBTYpP KIETOK, OaKTEepHid, 5)KHBOTHBIX, N3 onk-4
pacTeHuii, obecreynBaromuX cuuTe3 crenuduyecknx semecrs | ONK-4

3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (hOPM MPENapaToB C

TIOMOMIBIO JKMBBIX CHCTEM N 1k-6
4) u3ydeHue 3aBUCUMOCTH «CTPYKTYpa-3GQOexT B IeHCTBUM [K-6 | U2 nk-e
JIEKapCTBEHHBIX CPEJICTB N3 nik-6
1) CHHTE3 HOBBIX JICKApPCTBEHHBIX PENapaToB U U3yYEHUE HX

CBOMCTB

82 | MocJienoBaTeILHOCTD CTAIHIT OMOTEXHOJIOTHYECKOT0 MPO- N 1onk-4
mecca: N2 onk-4
1) o6paboTka LeneBoro npoaykra, 0opadboTka chipbs, pepMeH- N3 onk-4
Tanus U OMoTpaHchopMaIus OIIK-4
2) buotpanchopmarius, pepMeHTanus, 00padboTKa ChIphs U Lie-

JIEBOT'O MPOIYKTa N1k
3) ucxonHas 06paboTKa chIphs, pepmMeHTarus, 6noTpancgop- I[K-6 | U2 ke
Malusi, KoOHeUHast 00paboTKa 11eJIeBOTO MPOIYKTa N3 ks
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83 | OTaMYuTEIbHBbIE 0COOEHHOCTH MPOKAPHOTHYECKOH KJIeT- N1 onk-4
KH: U2 o4
1) manslii pazmep W3 onk-4
2) HaJTM4He spa OIIK-4
3) HanmM4re CyOKJICTOYHBIX OpTaHesT
4) MHOTOCIIOIHAS KJIETOYHAs CTCHKA N 11k-6
I[K-6 | U2 ks
W3 k-6
84 | [IpokapuoThI — 3TO ... N1 omk-4
1) xpymnHBI€ 110 pa3Mepy MHOTOKJIETOYHBIE CTPYKTYpPBI, HE CO- N2 onk-a
JiepoKalle opraHesu W3 onk-4
2) Hebonbiue KiIeTku ¢ nuromnamaruyeckoit JIHK, xapakre- | OIIK-4
PU3YIOIIUECS OTCYTCTBUEM OpraHeslT
3) HeOoIbIINE KIETKH, OKPY>KEHHBIE PUTUIHON KIETOYHOU N 11k-6
CTEHKOH, XapaKTEepU3yIOILIUECS OTCYTCTBUEM OPraHEesll v I[K-6 | U2 ks
HanmmuueM JIHK B muromnazme W3 ks
85 | lna3muaa — 370 ...: g
1) ompeneneHHbIN ITAMM KUIIEYHOM MaTOUKH, UCIIOIB3YEMbIN " 20n1<-4
JUTsE OMOTEXHOJIOTHYECKHX IIeTIeH A2 onc4
2) xonblieobpasnas monekyny JIHK - BHeXxpoMocoMHBIi 3i1e- OIK-4 UA3 oncs
MEHT IeHeTUYeCKON NHPOpMAITUU i
3) yuacrok nenu PHK, Hecymmii nnpopmaruio o cTpykType Vs
reHa
. . I[MK-6 | U2 nxs
T') BUPYC, Pa3MHOXKAIOUIUIICS B IIUTOIIa3Me MUKPOOHOH KIIeT-
a U3 nk-6
4)JTHK B xieTku OakTepuit
86 | OT6op TpaHcHOPMHPOBAHHBIX KJIETOK, COEPKAIIUX pe- N1 ork-4
koMOuHanTHY0 IHK (rudpuanyro niasmMuay) npoBoasT: N2 onk-a
1) TecTupoBaHHEM Ha PE3UCTEHTHOCTh K Pa3IUYHON TeMIepa- W3 onk-a
Type OIIK-4
2) TeCTUPOBAHHEM Ha PE3UCTEHTHOCTH K OIpe/IeTICHHBIM aH-
TUOMOTHUKAM N1 ks
3) 1o crmoCOOHOCTH OKPALTUBATHCS T€MATOKCHIMHOM [1K-6 N2 ks
4) mo MOp(OJOTHYECKUM MPU3HAKAM [T) 10 CKOPOCTH pOCTa U N3 k-6
pa3MHOKEHUs
87 | OTnnunTeabHbIE 0COOEHHOCTH JYKAPHOTHYECKON KJIETKH: N lonk-a
1) 6ombImI0i pazmep N2 onk-a
2) OTCYTCTBHE s1Ipa W3 onk-4
3) puruaHas KJIETOYHASI CTEHKA OIIK-4
4) OTCYTCTBHUE CYOKJIETOYHBIX OPTaHEI
W 11k-6
[MK-6 | U2 k-6

W3 nkce
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88 | DykapuoThI — 3710 ... 7l
1) kpynHbI€ 10 pa3Mepy MHOTOKJIETOYHbIE CTPYKTYPBI, COJEP- " HonK"‘
JKalue opraseinisl 1 xpomocomuyro JTHK I3 Ofti-4
2) Heboupmue KieTku ¢ xpomocomuoi JIHK, xapakrepu3yro- OITK-4 Ofi-4
IIMECS OTCYTCTBUEM OPraHesI
3) HeOOJIBIIINE KJIETKH, OKPY)KCHHBIC PUTHIHON KJICTOYHOU Ve
CTCHKOH, XapaKTePU3YIOLIHECs OTCYTCTBHEM OpraHeiLl i K-6 | V2 mes
HanuueM xpomocomuoi JIHK T3
4) neOomnpIIMe KIETKH, OKPYKEHHbIe MeMOpaHoit u3 ¢ocdo- K6
JUTIHUIHBIX U OETKOBBIX CIIOEB, UMEIOILKE SAPO C XPOMOCOM-
Hoii JIHK u okpyxeHHble MeMOpaHaMu 000JI0YKH
89 | Saccharomyces cerevisiae — N1 onk-4
1) npokapuoTtuueckuii ananor E.coli, sBnstommuiicss MOAEIbIO N2 onk-a
JUIS U3YYEHUS KIIETOK YEJIOBEKA W3 onk-4
2) sykapuotnueckuii aHayor E.coli, sBIstonuiicss MOJeIbro OIIK-4
JUTSL U3YYCHHS KIIETOK YeTIOBeKa
N1 k-6
[IK-6 | U2 ks
N3 nik-6
90 | Myrauum — 3710 ...: U1 onk-4
1) meTo1, OCHOBaHHBIN HA BBIJCICHUH U KYJIbTUBUPOBAHUHI W2 onk-4
TKaHEW U KJIETOK BBICIIMX MHOTOKJIETOUHBIX OPTraHU3MOB W3 onk-a
2) uamenenne nepeuyHoi cTpyktypbl JJHK B xonkperHom ee | OIIK-4
y4acTKe, 4YTO, B KOHEYHOM cyeTe, MPUBOAUT K H3MEHEHUIO
deHoTuna OHOJOTMUECKOTO OOBEKTa, HCIOJIB3YEMOTO B N 11k-6
OMOTEXHOJIOTHYECKUX MpOoIleccax [1K-6 U2 ks
3) MeToJ1 co31aHusT PeKOMOWHAHTHBIX WU THOpuIHBIX JJHK N3 ks
91 | KierouHnasi MH:KeHEPHsI — ITO ...: U1onk-4
1) meTo1, OCHOBaHHBIN HA BBIJICICHUH U KYJIbTUBUPOBAHUHI N2 onk-a
TKaHeW U KJIETOK BBICIINX MHOTOKJIETOUHBIX OPraHU3MOB W3 onk-a
2) n3MeHeHue nepBuuHoi cTpykTyphl JIHK B KOHKpeTHOM ee OIIK-4
y4acTKe, 4TO, B KOHEYHOM CYeTe, IPUBOIUT K U3MEHEHHIO (e-
HOTHUIA OMOJIOTUYECKOTO 00BEKTA, HCTIOIB3yEeMOT0 B OMOTEX- N 11k-6
HOJIOTUYECKHUX ITPOIECCax I[K-6 | U2 ks
3) MeToJT co3/1aHusT PeKOMOWHAHTHBIX Wi THOpUIHBIX JTHK W13 ks
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92 | Ilpouecc M3roToBJIeHNSI TeHHO-HHKEHEPHBIX MPENapaToB
BRKJIIOYAET: HHIOHK-4
1) xonupoBaHue reHa yenoBeKa, OTBETCTBEHHOI'O 32 CUHTE3 V12 ors
HE00X0AUMOT0 IPOAYKTa W13 omica
2) MoU(DMKAIMIO TEHETHYECKOTO anmaparta 00JIBHOTO st OIIK-4
yBeJIUYEHUs: ONOCHHTE3a HEOOXOJUMBIX IIPOLYKTOB
3) BHepeHne MUKpoOHOM KieTku ¢ pekomOunantroit /IHK B VT i
OpraHu3M 4YeJOBeKa MK-6 | U2 ks
4) KynbTUBUPOBAHUE U BbIECIEHUE MUKPOOHBIX KJIETOK C pe- W13 s
komOuHaHTHBIMH JITHK
1) BHEIPEHHE YEJI0BEYECKOT0 TeHa B IJIa3MHU1y MUKPOOHOMH
KJIETKH
93 | TpeooBanus k Bektopam JJHK: N 1omk-4
1) orcyTcTBHE caliTa pECTPUKIIMU, B KOTOPBIA OCYIIIECTBICHA W2 onk-4
BCTaBKa W3 onk-4
2) 6oIbIION pazMep OIIK-4
3) BupocnenupuIHOCTh
4) Hanuuyue CeNeKTUBHBIX FT€HETUUECKUX MapKepOB JUIsl UJICH- N1 k-6
TU(GUKAIMY PELIUITUEHTHBIX KJIETOK, HECYIIUX PEKOMOMHAHT- I[IK-6 | U2 ke
nyio JJHK 13 ke
94 | Cnoco0bl BBeIeHHSI KJIOHHPOBAHHBIX I'€eHOB B COMaTHYe- W1 onx-4
CKHeE KJIEeTKH: W2 onk-a
1) MUKPOUHBEKITUU W3 onk-4
2) C TOMOIIII0 XMMUYECKUX PEareHTOB, H3MEHSIONINX TIPOHH- OIIK-4
[IaeMOCTb MeMOpaH
3) C MOMOMIBIO JIUTIOCOM, TEHEH» IPUTPOIIUTOB N1 nk-6
4) sKcTpakoprnopanbHON 00pabOTKOM XpOMOCOM OaKTepUaib- I[K-6 | U2 ks
HOM KIIETKH N3 k-6
95 | IlpenmymIecTBa OMOTEXHOJOTHYECKOTO MPOU3BOACTBA OP- N1 omk-4
raHMYeCKUX MPOAYKTOB Mepel XMMHYeCKMMH MeTodaMu N2 onik-4
CHHTe3Aa: W3 onk-4
1) cuHTE3 11EeNIeBOT0 MPOAYKTA B BUIE CIIOKHOU CMECH OIIK-4
2) HecienuhUIHOCTD
3) HE3HAYUTETBHBIN BBIXO/I IIEJIEBOTO MPOAYKTA N1 k-6
4) BO3MOXHOCTb IOJTyYEHHSI YUCTBIX H30MEPOB I[IK-6 | U2 ke
W3 k-6
96 | IlpupoaHbIe CHIBOPOTKH BHOCAT B MUTATEIbHbIE CPEABI C N lonk-a
IHECJIbIO: I/1212 OIIK-4
1) monnepxaHus OCMOTHYECKOTO JIaBJICHUS B KJIETKE OIK -4 N3 onk-4
2) IpeTOXpaHEHUs KIIETOK OT IMMOBPEKICHUS
3) yCHIIEHUS SHEPIreTUYECKHUX MPOIIECCOB B KIIETKE
TIK-6 HHIHK—G
U2 k-6

W3 nkce
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97 | lleab cTepUIN3aNHN TEXHOJIOTMYECKOT0 BO3AyXa: U1onk-4
1) pa3pymienue GaKTepUAIbHBIX CIIOP N2 onk-4
2) ctabunmn3anusi Ka4eCTBEHHOT'O ¥ KOJIMYECTBEHHOTO COCTaBa W3 onk-a
3) obecrieyeHre IbIXaHUsI MUKPOOPTaHU3MOB-O0MO00OBEKTOB OIIK-4
N1 k-6
I[K-6 | U2 ks
N3 nk-6
98 | lo xapakTepy KyJIbTHBHPOBAHUS MPOAYIeHTa OMOCHHTe- N 1omk-4
THYECKUI MPOoLece MoApa3ie/siloT Ha: W2 onk-4
1) nepuonuyeckui, MOTynepUOANIECKUN, HEMPEPHIBHBIN, OTH- W3 onk-a
€MHO-JIOJIMBHOU OIIK-4
2) IOBEpXHOCTHBIN U TTTyOUHHBIN
N1 k-6
[IK-6 | U2 ks
N3 nk-6
99 | Ha ckopocTh pa3sMHOKeHHSI MHKPOOPTaHN3MOB- N1 omk-4
0M000HEKTOB B 00JIbIIIEH CTENEHU BJIUAECT: N2 onk-a
1) remnepaTypa KyJIbTypaJbHOM Cpeibl W3 onk-4
2) CTCTICHb adpaIAU CPEJIbI OIIK-4
3) KOHILIEHTpAaLUs JUMUTUPYIOIIEro cyocTpara
4) pH cpenpr N 1nk-e
I[K-6 | U2 ks
W3 k-6
100 | ToTMIOTEHTHOCTH — JTO: N1onk-4
1) CBOMCTBO KJIETOK peain30BaTh FTEHETUUYECKYIO HH(POPMAITUIO N2 onk-a
Aapa. W3 onk-4
2) CBOMCTBO KJIETOK peain30BaTh reHeTH4YecKyto nHdopmarmo | OITK-4
A1pa, 00ecneurBaloLIyI0 X pa3BUTHE J0 1IEJI0r0 OpraHu3Ma.
3) CBOMCTBO KJIETOK peain30BaTh TEHETHYECKYIO HH(OPMAITHIO N 11k-6
saapa, odecrneunBaroNIyo ux auddepeHIupoBKY U pa3BUTHE J0 I[K-6 | U2 ks
LEeJIOT0 OpraHu3Ma. N3 ks
4) CBOMCTBO KIIETOK peann30BaTh FT€HETHUECKYIO HH(OPMAIIHIO
XPOMOCOM, 00ecTieunBaroIIyto ux ¢ epeHIInpPOBKY.
5.3.2.2. Bonipochl 1Jis1 yCTHOTO ONpoca
Kommne-
Ne Conepxanue — NAK
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I'maBHBIC HarIpabBIEHUS UCTIOIB30BAHUS KYJIbTYPhI H30JIUPO-
BaHHBIX KJIETOK U TKaHEW pacTeHU B OMOTEXHOIOTHH.

OIIK-4

W1 onk-4

N2 onk-4

W13 ork-4

I1K-6

N1 k-6

U2 nke

N3 1k-6

OCHOBHbBIE KOMIIOHEHTBI ITUTATENBHBIX CPEJl, UCTIONb3YEMBbIX IS
KaJUIyCOTe€He3a, pa3IMuHbIX TUIIOB MOp(OreHe3a U KIOHAJILHOTO
MUKPOPa3MHOXKEHHUS.

OIIK-4

W1 orx-4

N2 onk-4

W13 onk-4

I1K-6

N1 k-6

U2 nke

N3 1k-6

OCHOBHEBIE BEXH B HUCTOPUH PA3BUTHA METOA KYJIIbTYPbI
HN30JIMPOBAHHBIX KJICTOK U TKaHEH paCTeHI/Iﬁ B OMOTEXHOJIOTHH.

OIIK-4

N1 onk-a

W2 onk-4

N3 onk-4

[1K-6

W1 ke

N2 1k-6

/3 mx-e

Kaﬂﬂyc. Kax IMMOJIYYHUTD KaJINTYCHYIO TKaHb U KaKOBbI BO3MOKHO-
CTH €€ UCIOJIL30BaHMs B OMOTEXHOJIOIHU?

OIIK-4

WA onk-4

N2 onk-4

W3 onk-4

I1K-6

W1 ke

U2 1xe

W3 nke

TexHnKa BBeIeHUS B KyJIBTYPY U KYJIbTUBUPOBAHUE U30JIUPO-
BAHHBIX TKAaHEW PaCTEHUM.

OIIK-4

N1 onk-a

N2 onk-4

N3 onk-4

[1K-6

W1 nxe

U2 ke

/3 1x-s

Oco0eHHOCTH KaJUTYCHBIX KJIETOK. | @HeTHKa KaJUIyCHBIX KJIETOK.

OIIK-4

N1 ornk-4

N2 onk-4

W3 onk-4

[1K-6

A1 e

W2 nke

W13 nke

UT0 Takoe TOTUMOTEHTHOCTh KAJITYCHBIX KJIETOK M KaKOBa
4yacToTa e€ peanuzanuu’?

OIIK-4

N1 onk-a

N2 orik-4

W3 ork-4

I1K-6

W1 nxe

U2 ks

/3 1x-s

OcHoBHbIE 3Tarbl MOpQOreHe3a B KyJIbType KaJUTyCHBIX KJIETOK.

OIIK-4

WA onk-4

N2 onk-a

W13 on-4

I1K-6

W1 e

W2 nke

W3 nke

rOpMOHOHGSaBI/ICI/IMBIe KJIICTOYHBIC TKAHU.

OIIK-4

W1 onk-4

N2 onk-4
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/13 onk-4

I1K-6

A1 nke

N2 1k-6

N3 1k-6

10

KynbTypa KJI€TOUHBIX CyCHIEH3UH.

OIIK-4

N1 onk-4

W2 orix-4

W3 onk-4

I1K-6

N1 k-6

U2 nke

W13 1k-6

11

KynpTypa 0AMHOYHBIX KJIETOK.

OIIK-4

W1 onk-4

N2 onk-4

W13 onk-4

[1K-6

W1 ke

N2 1ik-6

/3 1x-e

12

Mopdorenes B KaJUTyCHBIX TKaHSX.

OIIK-4

N1 onk-a

W2 onk-4

W3 onk-4

I1K-6

N1 k-6

U2 1xe

W13 1k-6

13

BcenoMorarenpHOE UCIIOIB30BAaHUE METOIOB IN Vitro B ceexmmm
pacteHuii (mpeo10JieHHe MPOTaMHON U MIOCTTaMHOI HeCOBMe-
CTUMOCTH).

OIIK-4

WA onk-4

N2 onk-4

W3 onk-4

[1K-6

A1 e

U2 ke

/3 nke

14

MI/IKpOKJ'IOHaJ'ILHOG Pa3MHOKCHHUEC OTIAIEHHBIX FI/I6pI/II[OB.

OIIK-4

N1 onk-a

N2 onk-4

W3 onk-4

[1K-6

A1 ke

U2 ke

/3 1x-s

15

KaxoBbl mpUuMHBI BO3HUKHOBEHHUSI COMAaTUYECKOTO SMOPHOTeHE-
3a? Kakwue ycinoBus TpeOyrOTCs ISl €T0 JabHEUIIEero pa3BUTHS?

OIIK-4

WA onk-4

N2 orik-4

W3 ork-4

I1K-6

W1 nxe

U2 ks

W13 nke

16

HOHy‘leHI/IC ramnjionaoB iN VItro u UcIonabp30BaHUE UX B CCJICKIIUHU.

OIIK-4

N1 onk-a

N2 onk-a

W13 orik-4

[1K-6

W1 e

W2 nke

/3 k-6

17

Hcnons3oBanne QUTAIIONI0B B CEJIEKIIUHU CEILCKOXO03IMCTBEH-
HBIX KYJIBTYD.

OIIK-4

N1 onk-a

U2 onk-4

W3 onk-4

I1K-6

A1 nke
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U2 ks

W3 nk-e

18

AHI[pOI‘eHHBIG Y THMHOI'CHHBLIC I'aIlJIONbI.

OIIK-4

W1 orx-4

W2 orix-4

W3 onk-4

I1K-6

N1 k-6

U2 nke

N3 1k-6

19

Kpuocoxpanenue pacteHui.

OIIK-4

N1 onk-4

W2 orix-4

W13 ork-4

[1K-6

A1 nke

N2 1k-6

/3 1x-e

20

ComakioHanabHasi U3MEHYUBOCTH (BapuaOeIbHOCTb).

OIIK-4

VAT o4

N2 onk-4

W3 onk-4

I1K-6

N1 k-6

N2 1ixe

W13 1k-6

21

CCJ'IGKI_[I/IH paCTeHI/Iﬁ Ha KJICTOYHOM YPOBHC.

OIIK-4

N1 onk-a

W2 onk-4

W3 onk-4

[1K-6

A1 ke

U2 ke

/3 1x-s

22

Comatnueckas rudpuan3arus.

OIIK-4

WA onk-4

N2 onk-a

W3 onk-4

I1K-6

W1 nxe

N2 1ixe

W3 nke

23

OCHOBHBIC 3TaIlbl COMaTHYECKOTO 3M6pH0reHe3a.

OIIK-4

N1 onk-a

W2 onk-4

W3 ork-4

[1K-6

W1 e

W2 nke

/3 1x-s

24

Brinenenue mpoTomiacTos.

OIIK-4

N1 ornk-4

N2 onk-a

W3 onk-4

I1K-6

W1 e

U2 ks

W13 nke

25

Oco0eHHOCTH KYIbTUBHPOBAHUS IPOTOIIACTOB.

OIIK-4

N1 onk-a

N2 onk-4

W3 onk-4

I1K-6

A1 nke

W2 nke

/3 k-6
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26

HpI/IéMBI U MCTOABI CIIMAHUA NU30JIMPOBAHHBIX ITPOTOIIACTOB.

OIIK-4

W1 onk-4

N2 onk-4

N3 onk-4

I1K-6

N1 k-6

U2 nke

N3 1k-6

27

MexaHu3M OCYIIECTBICHUS PETYJIALNUA CUHTE3a (PUTOTOPMOHOB.

OIIK-4

N1 onk-4

W2 ornk-4

W3 onk-4

I1K-6

N1 k-6

W12 nik-e

W3 nk-e

28

3aBUCUMOCTb YPOBHSI (PUTOTOPMOHOB OT OpraHa pacTeHMsI.

OIIK-4

WAL onk-4

N2 onk-4

W3 onk-4

I1K-6

W1 ke

U2 1xe

W13 1k-6

29

Pel"y.]'IHI_II/IH oHTorexesa. I1oxoi u crmocoOkI ero IpCoa0JICHUS.

OIIK-4

N1 onk-a

W2 onk-4

N3 onk-4

[1K-6

N1 k-6

N2 1k-6

/3 1x-e

30

Perynsus pocta crebis.

OIIK-4

W1 onk-4

N2 onk-4

W3 onk-4

[1K-6

A1 ke

U2 ke

/3 nke

31

Perynsauus ¢porocunTesa.

OIIK-4

N1 onk-a

N2 onk-4

N3 onk-4

I1K-6

W1 nxe

U2 ks

/3 1x-s

32

Perynsimus TpancnopTa BEIeCTB U Ka4eCTBA ypOKasl.

OIIK-4

WA onk-4

N2 onk-a

W13 on-4

[1K-6

W1 e

W2 nke

/3 1x-s

33

PCFYJBII_[I/ISI O6p3.30BaHI/IH OTACIUTCIBHOIO CJI0A

OIIK-4

N1 onk-a

U2 onk-4

W3 ork-4

I1K-6

A1 nke

U2 ks

W3 nke

34

Perynsuust ycTOWYMBOCTH K aOMOTHUYECKUM (pakTopam

OIIK-4

N1 onk-a

U2 onk-4
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/13 onk-4

I1K-6

A1 nke

N2 1k-6

N3 1k-6

35

OUTOPEryIATOPHI B CUCTEME 3AIUTHI PaCTEHUI

OIIK-4

N1 onk-4

W2 onk-4

W3 onk-4

I1K-6

N1 k-6

U2 nke

W13 1k-6

36

[IpuMeHeHne peryasaTopoB pocTa U pa3BUTHE PACTEHUU
B TEXHOJIOTMH BO3/IEJIBIBAHUS CEIBCKOXO35MCTBEHHBIX KYIbTYP

OIIK-4

W1 orx-4

N2 onk-4

W3 onk-4

[1K-6

W1 ke

N2 1ik-6

/3 1x-e

37

DKonornyeckas 6€30MacHOCTh MPUMEHEHHSI PETYISTOPOB POCTA.

OIIK-4

N1 onk-a

W2 onk-4

W3 onk-4

I1K-6

N1 k-6

U2 1xe

W13 1k-6

38

I'enernueckas 0e30MaCHOCTD MPUMCHCHUA PEryJIsITOPOB POCTA.

OIIK-4

VAT onk-4

N2 onk-4

W3 onk-4

[1K-6

A1 ke

U2 ke

/3 1x-s

39

Kaknmu cioco6amu MOKHO yBEITMUUTh COZIEpPKaHUE a0CIIU30BOM
KHCIIOTBI pacTeHU?

OIIK-4

WA onk-4

W2 onk-4

N3 onk-4

I1K-6

W1 nxe

N2 1ixe

W3 nke

40

Kak M0xHO MOBBICUTE 2(HEKTUBHOCTD AEHCTBUS (pUTOpETYIIsi-
TOPOB?

OIIK-4

N1 onk-a

N2 onk-a

W3 onk-4

[1K-6

W1 e

W2 nke

/3 1x-s

5.3.2.3. 3agaum 1Jisl NPOBEPKHU YMEeHUI H HABBIKOB
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Onpenenuth MOCIEIOBATEIILHOCTh 3TANOB U TPeOOBAHUS
0 TIPOIeIype MOTyueHHs] O€3BUPYCHBIX pacTEHHH KapTodes ¢
WCIOJIb30BAHUEM KYIIbTYPhl MEPUCTEMATHUECKUX TKAHEH.

1. OmpenenuTh MPaBUIBLHO pa3Mep KCILIAHTOB , MIPOCTE-
PWIM30BATH UX.

2.00paboTarh AKCILNIAHTHI PACTBOPOM ......... (1r/n) nnsa
WHIYKIAH CIISAIIUX MTOYeK.

3. [ToMecTHTh 3KCIIAHTHI Ha MOBEPXHOCTh CTEPUIHLHOTO

BIQKHOTO CYOCTPaTa (.......ovvvnvenn... ). [Monyunts moberu pas-
MEPOM ............ cM

4B i YCJIOBUSAX JIaMMHap-00KCa IIpU yBe- N2 onik-4
JUYEHUH .... - ..... pa3 IMOJ JIyOW NMPOU3BECTU H3OJIALIHUIO U3 ork-4
................. BEPXYIIEYHBIX-................ MEPUCTEM pa3MepPOM
........... MKM.

5. IloMeCTUTh 3KCIUIaHTBI HA arapu30BaHHYIO ITUTATEIb-
HYIO CPEIY +.vvennnnn.

5. s KyJIbTHBUPOBAHMS JKCIUIAHTOB OIPEACIIATH Ipa-
BUJIBHO CJIENYIOLIUE IIOKA3aTEIIN:

- TeMIIepaTyphl,
- OCBEIIICHHOCTH,
- IPOAOJDKUTENBHOCTH JTHS,
- MIPOJOIKUTENFHOCTH KyTbTHBUPOBAHUS | yre 4
i N GO CYTOK). K-6
6. [lepeHectu cocyapl C DKCIUIAHTAMUHA ............. cy-
TOK B KaMepy C OCBELIEHHOCTHIO ....... moke. K xkoH1y atoro ne-
pHroja moOeru JOCTUTHYT PAa3MePA ............... CM.
7. IlepeHectu B CTEPHIIBHBIX YCIOBUSAX COPMHUPOBABILIU-
ecst moberu Ha cpeny MC ¢ no6aBieHue ...... % KOHIIEHTpaluu
¢uTOropMoHa ............. JUTE MHAYKIUU (OPMHUPOBAHUS TTa3yIII-
HBIX 1T0OETOB U MPHUIATOYHBIX KOPHEH.
8. Bcro mporenypy moBTOpATH, MOKa OOETH HE JTOCTUT-
HYT pa3Mepa ....... CM.
9. TlazymHbpie 1MOOErH TEPEHECTH Ha arapu30BaHHYIO W2 nics
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu ........... r/11 caxa- W13 s
PO3BI B COCYAbI, 0OBEMOM ........ MII.
10. ITapameTpbl KyJIbTUBUPOBAHHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOJOJKUTENLHOCTD JTHS,
- MIPOJAOIKUTEIHHOCTD KYJIbTUBUPOBAHUS
T CYTOK)
11. B urore uepes ...... Mecsla B Kaxaoil koibe paso-
BBETCH ..... - ..... INT. MUKPOKITyOHEH, KOTOPBIE MOTYT CITY)KUTh

MCTOYHUKAMHU HOBBIX MCXOJIHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX MOOETOB.
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Onpenenuth MOCIEIOBATEIILHOCTh 3TANOB U TPeOOBAHUS
10 TPOIeype MOTyYeHHUs OC3BHPYCHBIX PACTEHUH ....... C uc-
MOJIb30BAHUEM KYJIBTYPBl MEPUCTEMATHUECKUX TKAHEH.

1. OmpenenuTh MPaBUIBLHO pa3Mep 3KCILIAHTOB , MPOCTE-
PWIM30BATH UX.

2.00paboTarh AKCILNIAHTHI PACTBOPOM ......... (1r/n) nnsa
WHIYKIAH CIISAIIUX MTOYeK.

3. [ToMecTHTh 3KCIIAHTHI Ha MOBEPXHOCTh CTEPUIHLHOTO

BIQKHOTO CYOCTPaTa (........ceevvenn... ). [omyants moberu pas-
MEPOM ............ cM

4B i YCJIOBUSAX JIaMMHap-00KCa IIPU yBe- N2 onik-4
JUYEHUH .... - ..... pa3 IMOJ JIyOW NMPOU3BECTU H3OJIALIHUIO U3 ork-4
................. BEPXYIIEYHBIX-................ MEPUCTEM pa3MepPOM
........... MKM.

5. IloMeCTUTh 3KCIUIaHTBI HA arapu30BaHHYIO ITUTATEIb-
HYIO CPEIY «.vvvennenen.

5. s KyJIbTHBUPOBAHMS JKCIUIAHTOB OIPEACIIATH Ipa-
BUJIBHO CJIEAYIOLIUE IIOKA3aTEIIN:

- TeMIIepaTyphl,
- OCBEIIICHHOCTH,
- IPOAOJDKUTENBHOCTH JTHS,
- MIPOJOIKUTENFHOCTH KyTbTHBUPOBAHUS | yre 4
2 (e CYTOK). TK-6
6. [lepeHectu cocyapl C DKCIUIAHTAMUHA ............. cy-
TOK B KaMepy C OCBEIIEHHOCTBIO . ...... moke. K koH1y aToro ne-
pHroja moOeru JOCTUTHYT Pa3Mepa ............... CM.
7. IlepeHectu B CTEPHIIBHBIX YCIOBUSAX COPMHUPOBABILIU-
ecst moberu Ha cpeny MC ¢ no6aBieHue ...... % KOHIIEHTpaluu
¢uTOropMoHa ............. JUTE MHAYKIUU (OPMHUPOBAHUS TTa3yIII-
HBIX 1T0OETOB U MPHUIATOYHBIX KOPHEH.
8. Bcro mporenypy moBTOpATH, MOKa OOETH HE JTOCTUT-
HYT pa3Mepa ....... CM.
9. TlazymHbpie 1MOOErH TEPEHECTH Ha arapu30BaHHYIO W2 nics
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu ........... r/11 caxa- W13 s
PO3BI B COCYAbI, 0OBEMOM ........ MII.
10. ITapameTpbl KyJIbTUBUPOBAHHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOJOJKUTENLHOCTD JTHS,
- MIPOJAOIKUTEIHHOCTD KYJIbTUBUPOBAHUS
T CYTOK)
11. B urore uepes ...... Mecsla B Kaxaoil koibe paso-
BBETCH ..... - ..... INT. MUKPOKITyOHEH, KOTOPBIE MOTYT CITY)KUTh

MCTOYHUKAMHU HOBBIX MCXOJIHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX MOOETOB.
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Onpenenuth MOCIEIOBATEIILHOCTh 3TANOB U TPeOOBAHUS
M0 TMPONEAype TOJTYYCHUST OC3BUPYCHBIX PACTCHUU ...... C Hc-
MOJIb30BAHUEM KYJIBTYPBl MEPUCTEMATHUECKUX TKAHEH.

1. OmpenenuTh MPaBUIBLHO pa3Mep KCILIAHTOB , MIPOCTE-
PWIM30BATH UX.

2.00paboTarh AKCILNIAHTHI PACTBOPOM ......... (1r/m) nost
WHIYKIAH CIISAIIUX MTOYeK.

3. [ToMecTHTh 3KCIIAHTHI Ha MOBEPXHOCTh CTEPUIHLHOTO

BIQKHOTO CYOCTPaTa (........ceevvenn... ). [omyants moberu pas-
MEPOM ............ cM

4B i YCJIOBUSAX JIaMMHap-00KCa IIpU yBe- N2 onik-4
JUYEHUH .... - ..... pa3 IMOJ JIyOW NMPOU3BECTU H3OJIALIHUIO U3 ork-4
................. BEPXYIIEYHBIX-................ MEPUCTEM pa3MepPOM
........... MKM.

5. IloMeCTUTh 3KCIUIaHTBI HA arapu30BaHHYIO ITUTATEIb-
HYIO CPEIY «.vvvennenen.

5. s KyJIbTHBUPOBAHMS JKCIUIAHTOB OIPEACIIATH Ipa-
BUJIBHO CJIENYIOLIUE IIOKA3aTEIIN:

- TeMIIepaTyphl,
- OCBEIIICHHOCTH,
- IPOAOJDKUTENBHOCTH JTHS,
- MIPOJOIKUTENFHOCTH KYJIbTUBHPOBAHUS
OIIK-4
K G CYTOK). TK-6
6. [lepeHectu cocyapl C DKCIUIAHTAMUHA ............. cy-
TOK B KaMepy C OCBEIIEHHOCTBIO . ...... moke. K koH1y aToro ne-
pHroja moOeru JOCTUTHYT PAa3MePA ............... CM.
7. IlepeHectu B CTEPHIIBHBIX YCIOBUSAX COPMHUPOBABILIU-
ecs moberu Ha cpeny MC ¢ no0aBleHUEM ...... % KOHIEHTpauu
¢uTOropMoHa ............. JUTE MHAYKIUU (OPMHUPOBAHUS TTa3yIII-
HBIX 1T0OETOB U MPHUIATOYHBIX KOPHEH.
8. Bcro mporenypy moBTOpATH, MOKa OOETH HE JTOCTUT-
HYT pa3Mepa ....... CM.
9. TlazymHbpie 1MOOErH TEPEHECTH Ha arapu30BaHHYIO W2 nics
cpeny MC ¢ no6aBnenuem ..... mr/tr BAIT wu ........... r/n caxa- W13 s
PO3BI B COCYAbI, 0OBEMOM ........ MII.
10. ITapameTpbl KyJIbTUBUPOBAHHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOJOJKUTENLHOCTD JTHS,
- MIPOJAOIKUTEIHHOCTD KYJIbTUBUPOBAHUS
T CYTOK)
11. B urore uepes ...... Mecsla B Kaxaoil koibe paszo-
BBETCH ..... - ..... INT. MUKPOKITyOHEH, KOTOPBIE MOTYT CITY)KUTh

MCTOYHUKAMHU HOBBIX MCXOJIHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX MOOETOB.
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[IpoBecTH KOJXUIMHUPOBAHUE TAIUIOMIHBIX PETCHEPAHTOB
.............. JUIl BOCCTAaHOBJIEHUS IUIUIOMIHOrO Habopa XpoMmo-
COM U TOJYYEHHUS IUTAIUIONJIOB, UCIOJB3Ys CIEIYIOIIUE ITAaIlbI
paboTHI:

1. IIpoGupKku ¢ pacTeHUSIMH, Pa3BUBIIUMHUCS M3 W30JIMPOBAHHBIX
3apojpliielt 10 (Gassl ... - .... JIUCTEB 3 ....... JHEW 10 KOJIXUIU-
HUPOBAHUA [IOMECTUTh B KaMepy ¢ HOYHOM TEMIIEpaTypoH .... -
oo oCL

2. PactoBop .....% konxuuuHa u ....% AMCO HanuBaroT B Ipo-
OMPKH M MOMENIAIOT X B MHKpoaHa’poctat (Moaeiar MU-752).
BbikadaTs BO3AyX 1O JABJICHUA ...... MM PT. CT. B T€YCHHUE
MUHYT. BoccTaHOBUTH JaBiieHHE MEJUIEHHBIM BBEIGHUEM BO31Y-
xa IIpouenypa nosropsercs ......... pa3a.

3. PacTeHus BbICagUTh B COCY/bl C OYBOW U BBIpAIIMBATh MPU
JTHEBHOW TeMIeparype ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... AHEH IPOBECTH HEKOPHEBYIO MOJAKOPMKY PacTBO-

OSMI/M) | oo, (3

OIIK-4
I1K-6

W12 orix-4
N3 onk-4

N2 k-6
W13 ke

[IpoBecTH KOJIXMIMHUPOBAHUE TAIUIOMJIHBIX PErCHEPAHTOB
.............. JUISL BOCCTAHOBJICHUS TUIUIOMIHOTO Habopa Xpomo-
COM U NOJYYEHHUs IAUTarIONJIOB, UCHOJb3Ys CJEIyIOIUe 3TaIlbl
paboThI:

1. [Ipobupku ¢ pacTeHUsIMH, Pa3BUBLIMMHUCS U3 U30JUPOBAHHBIX
3apopsimei 10 (assel ... - .... JUCTEB 34 ....... JTHEW 10 KOJXHUIU-
HUPOBAaHHUS ITOMECTUTH B KaMEpPy C HOYHOHM TEMIIEpaTypou .... -
oo oCL

2. PactoBop .....% konxunuHa u ....% JAMCO HanuBaroT B Ipo-
OMpKH W TIOMENIAI0T UX B MHUKpoaHadpocrtaT (Moxenp MU-752).
BbikauaTe BO3AyX 1O JaBJIEHUA ...... MM PT. CT. B TEUECHHE
MUHYT. BoccTaHOBUTH J1aBleHUE MEJICHHBIM BBEJICHUEM BO3/1Y-
xa [Ipouenypa nosropsercs ......... paza.

3. Pacrenus BbICaiUTh B COCY/bI C TOYBOM U BbIpALIUBATh MPHU
JHEBHOW TEMIEPAType ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... IHEHN NpOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM .......nn.... (2 mr/m), OS5SMr/mu .ooooovviinnnn.... (3

OIIK-4
I1K-6

N2 onk-a
W13 orik-4

W2 ks
W3 e

[IpoBecTH KOJIXWUIIMHUPOBAHUE TAIUIOMIHBIX PETCHEPAHTOB
.............. JUIL BOCCTAHOBJICHUS! UILUIOMIHOTO Habopa Xpomo-
COM U TIOJYYEHHS IUTATUIOHM]IOB, UCIOB3YS CIEIYIOIINE ITAaITbI
paboThI:

1. [TpoOupky ¢ pacTeHUSIMH, Pa3BUBIIMMHUCS U3 U30JUPOBAHHBIX
3apojpliieit 10 Gassl ... - .... JIUCTEB 3 ....... JHEW 10 KOJIXHUIH-
HHUPOBAHUSA ITIOMECTUTh B KaMepy ¢ HOYHOW TeMIEeparypou .... -
... oC.

2. PactoBop .....% xonxunmHa u ....% JIMCO HanmuBarT B TIpo-
OMpKHU M MOMEIIAIOT X B MHKpoaHa’poctar (moaenbr MU-752).

OIIK-4
I1K-6

W2 onk-4
W3 ork-4
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BbikauaTh BO34yX 10 JAaBJIECHHUS ...... MM PT. CT. B TEUECHHE
MUHYT. BoccTaHOBUTH JaBiieHHE MEJJICHHBIM BBEJICHUEM BO3/Y-
xa IIpouenypa nosropsercs ......... pasa.

3. Pacrenus BbIcaiuTh B COCYABI C MTOYBOM U BBIpALIUBATH MPU
JHEBHOW TeMIEpaType ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... AHEH MPOBECTH HEKOPHEBYIO MOAKOPMKY PacTBO-
POM ............. (2 mr/m), ....... (VI YivAi )18 S (3

U2 ke
W3 k-6

[IpoBecTH  KONXMIIMHUPOBAHME TaIUIOWJIHBIX PETeHEPAHTOB
.............. JUI BOCCTAHOBJIEHUS UIUIOWJHOTO Habopa XpoMo-
COM U TOJYYECHHs JTUTAIUIONIOB, UCIOJIB3YS CIEIYIOIINE 3Tarlbl
paboThI:

1. ITpoOupku ¢ pacTeHUSIMU, Pa3BUBLINMUCS U3 U30JIMPOBAHHBIX
3apojbiiieid 10 assel ... - .... JUCTEB3A ....... JTHEWU 10 KOJIXHIIU-
HUPOBAHUS [TOMECTUTh B KaMepy ¢ HOYHOHM TemImepaTypou .... -
oo oC.

2. PacroBop .....% xonxunusa u ....% JMCO HanuaroT B mpo-
OMpKH W TIOMELIAI0T UX B MHUKpoaHadpocraT (Moxeinb MU-752).
BrikauaTh BO3AyX /10 JaBICHHUS ...... MM PT. CT. B TEUCHHE
MUHYT. BoccTaHOBUTH JJaBlieHHE MEJJIEHHBIM BBEIEHUEM BO3/Y-
xa [Ipouenypa moBropsercs ......... paza.

3. PacTeHus BBICaIUTh B COCYJIbI C MOYBOM W BBIPAIIUBATH MPU
JTHEBHOM TEMIIEparype ...... °C WM HOYHOM .......... oC.

4. Yepes .... IHEN NpoBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM .....eennn... (2 mr/m), ....... OS5 MI/A) U e, (3

OIIK-4
[1K-6

N2 onk-4
W13 onk-4

W2 ke
W3 e

[IpoBecTH KOJIXWIIMHUPOBAHUE TAIUIOMIHBIX PETCHEPAHTOB
.............. JUI BOCCTAHOBJICGHUS UILUIOMIHOTO Habopa Xpomo-
COM U TIOJYYEHHUS IUTATUIOHN]IOB, UCIOJB3Ys CIEIYIOIINE ITAITbI
paloThI:

1. ITpoOupKkH ¢ pacTeHUSIMHU, Pa3BUBIIUMICS M3 W30JIMPOBAHHBIX
3apojplielt 10 (asbl ... - .... JIUCTEB3A ....... JHEH 10 KOJIXUIH-
HHUPOBAHUs ITIOMECTUTh B KaMepy ¢ HOYHOW TEMIIEpaTrypou .... -
oo oC.

2. PactoBop .....% xonxunuHa u ....% JIMCO HanmuBarT B TIpo-
OMpKHU M MOMENIAIOT UX B MHKpOaHa’poctat (Mojaeinb MU-752).
BrikadaTe BO3AyX 1O MABJICHUA ...... MM PT. CT. B TEYCHHE
MUHYT. BOCCTaHOBUTH J1aBJieHUE MEJICHHBIM BBEIEHUEM BO31Y-
xa [Ipouenypa nosropsercs ......... pa3sa.

3. PacTeHust BbICaUTh B COCY/bl C IOYBOW W BBIpAIIMBATh MPH
JTHEBHOM TeMIIepaType ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... OHEHN NPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO-
POM ............. (2 mr/m), ....... (V10717418 ; S (3

OIIK-4
I1K-6

W2 onk-4
N3 onk-4

W2 nke
W3 ke

5.3.2.4. Ilepeuenn TeM pedepaToB, KOHTPOJBLHBIX, pacueTHO-TpaduYecKUX padoT

| Ne |

Tema pedepara
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n/n
1 Cenexuus Kak OMH U3 METOJIOB NOJIy4eHUs: Oojiee MPOIYyKTUBHBIX OMOOOBEKTOB U OHO-
00BEKTOB C IPYrMMH Kaue€CTBaMHU.
Myrtarene3. dusnueckue, XUMUYECKHE, OMOJIOIHYECKHEe MyTareHbl, MEXaHU3M MX JeH-
2 | crBus. Knaccudukarnms myranuii. [IpoGieMa reHeTHUECKOM cTaOMIBHOCTH MYTaHTOB IO
IpU3HaKy 00pa30BaHUs LEJIEBOr0 OMOTEXHOJIOIMUECKOTO IPOAYKTA.
Knerounas nuxenepus. Mcnonb30BaHue €€ METOAOB B CO3JaHUM MUKPOOPTraHU3MOB H
3 | KIETOK pacTeHUuM — HOBBIX MpoAyleHToB BAB. MeTon ciausiHus mpoTOIIacTOB MpUMe-
HUTEJIBHO K PACTUTEIIBHBIM KJIETKAM.
4 PacTuTenbHBIM MUp KaKk MCTOYHHUK CBHIPbs JUIS Pa3JIMYHBIX OTpaciiedl HapOAHOIO XO3sH-
CTBaA.
5 | JlocronHcTBa OMOTEXHOIOIUY B NOJIy4eHUH OMOJIOTMYECKH aKTUBHBIX BELIECTB HA OCHO-
B€ KYJITYp KJIETOK Y TKaHEW pacTeHUU
6 OO6nacTu UCMOJIb30BaHMs KYJIBTYp KJIETOK pacTeHHH. YCIoBUA Iepexosa Ha NOoJIydeHHe
JIEKapCTBEHHBIX [IPENapaTOB Ha OCHOBE KJIETOK PACTEHUH.
IlonsiTHE KyIbTYphI KJIETOK M TKAHEW pacTeHHU. TOTUIIOTEHTHOCTh PACTUTEIBHBIX KilE-
7| rox.
8 KasnycHele u CyclieH3MOHHBIE KYJIBTYPbI, X XapaKTEPUCTHKA.
[TonGop MHrpeaUEeHTOB CpeAbl KyJIbTUBUPOBAHMS A OOecreueHus pocTa M CHHTE3a
9 IPOJYKTOB BTOPUYHOI'O MeTaboI13Ma
10 [TpriMephl cOCTaBOB MUTATENBHBIX CPEJl, IPUMEHSIEMbIX NPU KYJIbTUBUPOBAHUU KJIETOK U
TKaHEH PaCTEHUM.
Hpyrue ¢akropsl (Temreparypa, OCBEIIEHHOCTh, YCIIOBHS a3palluy U JIp.), BIUSIOLINE Ha
11 | cunres u crenens HakomIeHMs BTOPUYHBIX META0OJIUTOB.
12 | Homyuenue kaurycHbIX KynbTyp. I[Ipobiema cTepriIbHOCTH SKCILUIAHTA.
KpuBas pocta xammycHoll TkaHH. OCOOEHHOCTH CHHTE3a BTOPUYHBIX META0OJIUTOB pac-
13 | TurenbHbIX KIETOK in Vitro.
14 OcCOo0eHHOCTH KYJIbTUBUPOBAHMS KJIETOK PACTEHUH MO CPaBHEHHIO ¢ MUKPOOHOJIOTHYe-
CKHUM CHUHTE30M.
OcHOBHBIE pa3zenbl (Tambl) MPU MOTYYEHUH OUMOJIOTMYECKH AKTHUBHBIX BELIECTB U3
15 | KynbTypbl pacTUTENbHBIX KJIeTOK. O0Ias cxema nojay4yeHus! MPOayKTOB BTOPUUHOTO Me-
TaboJIM3Ma U3 KYJIbTYPhl pACTUTEIbHOIN TKAHU.
KannmycHoe u cycneH3MOHHOE KyJIbTHUBMPOBAHUE KJIETOK PacTEeHHH, MOAX01 K UX BbIOO-
16 Py, JOCTOUHCTBA, HETOCTATKHU.
17 [TpuMeHeHHEe pacTUTENBHBIX KIETOK Ul TpaHCc(opMaIiy JIEKapCTBEHHBIX BEIIECTB; MO-
Jy4YeHHe TUTOKCHHA, MEHTOJA.
NmMmoOunu3anust pacTUTENbHBIX KJIeTOK. [IpemmyniecTBa MMMOOMIN30BaHHBIX KJIETOK
18 | Mo cpaBHEHHIO C CYCNIEH3HOHHBIMHU KyIbTypaMu. MeToabpl UMMOOHIN3AINH, TPOOIEMbI
9KCKpELUH IeJIEBOT0 POAYKTa U3 UMMOOUIN30BaHHBIX KIIETOK.
MeTtop1 KOHTPOJIA U UACHTH(UKAIMKY OMOMacChl U MPENapaToB, MOJIYYEHHBIX METOJIOM
19 | knerounoit Gnorexnonorny.
JlexapcTBEHHbIE NpenapaThl, NOJy4aeMble U3 KyJIbTYpP KJIETOK JKEHBUIEHS, POJUOIIBI PO-
20 | 30Boit, BOpoOEeHHUKA, CTCBUH, HATIEPCTSIHKHU, Tabaka u JIp.
21 [IepcrieKTHBBI IPOU3BOCTBA JIEKAPCTBEHHBIX CPEICTB HA OCHOBE KYJIBTYPBI PACTUTEINb-

HBIX KJIETOK U TKaHEH.
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22

[IpombInieHHOE TPOU3BOJICTBO HMHTEP(EPOHOB HA OCHOBE MPHPOIHBIX HCTOUYHUKOB.
CuHTe3 pa3lIuyHbIX KJIaCCOB MHTEPPEPOHA YEIOBEKAa B I'€HETHUECKH CKOHCTPYHUPOBaH-
HBIX KJIETKaX MUKPOOpraHu3MoB. IIpoGiieMbl crangapTu3anmu.

23

[Tytu perienust mpoOaeM SKOJIOTUH M OXPaHbl OKPYXKAIOIIEH Cpeibl MeToaMu OuoTex-
HOJIOTUH

24

TpaI[I/IHI/IOHHI)IC MCTOBI CCIICKIIUU ITPU IMOJTYyYCHUU Oouee MMPOAYKTUBHBIX OHMOOOBEKTOB.

25

Kilerounass MH)KE€HEpuUs B CO3JaHUM MUKPOOPTaHU3MOB U KJIETOK PAaCTEHUN — HOBBIX
IPOAYLIEHTOB OMOJIOIMYECKH AKTUBHBIX BEILECTB

26

Pons renermueckon HWHXXCHCPUHU B CO3AaHHUH MIPOAYLHCHTOB HOBBIX JICKAPCTBCHHEBIX BE-
mICCTB .

27

MG)I(,I[YHapOI[HHﬁ IIPOCKT «['enom YCJIIOBCKa», €ro L CJIU, OSTHYCCKUC HpO6J’I€MBI

28

Hp06neMa TpaHCINNIaHTaluu OpraHOB U TKaHEH JeJIoBeKa.

29

Hcnonbp3oBanne OMOTEXHOJOTUUECKHX METOJOB B HEpPreTHKe, HedTenepepadaThiBato-
IeH MPOMBIIIIIECHHOCTH U JIp. OTPACsIX HAPOJHOTO XO3sICTBA.

30

CpaBHuTENbHASA XapaKTEPUCTHUKA IIUTATEIbHBIX CPEJl U YCIOBUN KyJIbTUBUPOBAHUSA MHUK-
pOOpPraHU3MOB H KYJBbTYp KJIETOK.

5.3.2.5. Bonpocs! 1151 KOHTPOJILHO# (pacyeTHO-Tpaduyeckoii) padoThl
(He mpexycmoTpeHsI)
9.4. CucreMa olleHMBAHUS 1I0CTHKEHHUSI KOMIIeTeHIM I

OnpenenuTh MOCIeA0BATEILHOCTh 3TANIOB U TPeOOBAHUS
0 TIPOLIEypE MOTYUYCHUs] OC3BUPYCHBIX PACTCHUI KapTodes ¢
WCTIOJIb30BAHUEM KYJIBTYPhl MEPUCTEMATUICCKUX TKAHEH.

1. OnpenenuTh MPaBUILHO pa3Mep SKCIIAHTOB , MPOCTE-
pPHIIN30BATh UX.

2.00paboTarh HKCIUIAHTHI PACTBOPOM ......... (1r/n) nnsa
WHIYKITUH CISIIUX MTOYEK.

3. I[ToMeCTHTh 3KCIJIAHTHI HA MOBEPXHOCTh CTEPUIBHOTO
BIQKHOTO CYOCTPATa (....evvvevnennn... ). [omyuuts moberu pas-
MEPOM ............ CM. naz

4. B i ycnoBusix namuHap-6okca npu yee- | OHK-4 | onkes
JMYCHUH ... - ..... pa3 HOX Jymoil mpomssectd miomsupio | IK-6 | /3
................. BEPXYIICYHBIX-................ MEPUCTEM pa3MepPOM OIIK-4
........... MKM.

5. TToMecTUTh KCIUIAHTHI Ha arapu30BaHHYIO MTUTATENIb-
HYIO CPEITY «vvevennnnnn

5. JIns KylbTUBUPOBAHHS DKCIUIAHTOB OINPEICIIUTh Ipa-
BHJIBHO CIIC/TYIOIIME TIOKA3aTeIIH:

- TeMIIepaTyphbl,
- OCBEIIIEHHOCTH,
- IPOJOJDKUTEIILHOCTH JTHS,
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- IpOAOJIKUTCIIBHOCTU KYJbTHUBUPOBAHUA

6. [lepenectu cocynbl C 3KCIIAHTAMHUHA ............. cy-
TOK B KaMepy C OCBEIIEHHOCTBIO ....... nrokc. K xoHiy atoro me-
puoza moOeru JOCTUTHYT PAa3MEPA ............... CM.

7. IlepeHecTH B CTEPUIIBHBIX YCIOBUSAX CHOPMUPOBABIIH-
ecs moberu Ha cpeny MC ¢ no6aBieHueM ...... % KOHIIEHTpaIuu
dbuToropmMoHa ............. JUIE MHAYKIUU (GOPMUPOBAHUS TA3YIII-
HBIX IT0OETOB U MPHUIATOYHBIX KOPHEH.

8. Bcro mporieypy MoBTOPSITH, MOKA MOOETH HE JOCTHT-

HYT pa3Mepa ....... CM.
9. IlazymHbie MOOETM TEPEHECTH Ha arapu30BaHHYIO N2 ke
cpeny MC ¢ noGasienueM ..... mr/r BAIl wu ........... I/1 caxa- N3 k-6
PO3BI B COCYABI, 0OBEMOM ........ MIL.
10. ITapameTpbl KyJIbTUBUPOBAHUSA:
- TeMIIeparypa,
- OCBEIIIEHHOCTb,
- IPOJIOJKUTENLHOCTD JTHS,
- MIPOJOJIKUTENBHOCTD KYJIbTUBHPOBAHUS
T CYTOK)
11. B utore uepes ...... Mecsla B KaXIoW Kojbe pazo-
BBETCA ..... - ..... IIT. MUKPOKIYOHEH, KOTOPHIE MOTYT CIYXHUTh

HCTOYHHUKAMM HOBBIX UCXOAHBIX 6€3BI/IpyCHI>IX
BCPXYHICYHBIX moOeroB.

OmnpenenuTs MOCIeI0BATEIbHOCTh ITANOB U TPEOOBAHUS
10 TIpoleaype NOdydeHHUs Oe3BHPYCHBIX pacTeHUH ....... C uc-
MOJIb30BaHUEM KYJIbTYPBl MEPUCTEMATHUECKUX TKAHEH.

1. OmpenenuTs MPaBUIBHO pa3Mep KCIIJIAHTOB , MIPOCTe-
pPUIIN30BATh UX.

2.06paboTaTh 3KCIUIAHTBI PACTBOPOM ......... (1r/n) nns
WHIYKITUH CISIIIAX TTOYEK.

3. IloMecTUTh 3KCIIJIAHTHI HA MOBEPXHOCTh CTEPUIBLHOTO

BIIAXKHOTO CYOCTPATA (.vvvvvveennnnnnn. ). Ilomyunts moGeru pas-

MEPOM ............ CM. naz
2 4. B ..o yenosusx nmamunap-6okca npu yee- | OIIK-4 | onka

JMYEHHH .... - ... pa3 MOJ Jymnoi mpomssectd m3omsmmio | 1K-6 | M]3

................. BEPXYIICYHBIX-................ MEPUCTEM pa3MepPOM OTIK-4

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

5. IloMeCTUTh 3KCIUIaHTBI HA arapu30BaHHYIO IUTATENb-
HYIO CPENY «.evnennenn.

5. lnst KyJIbTUBUPOBAHMS SKCIUIAHTOB OIPEACIIUTH Tpa-
BWJIBHO CJIEAYIOIINE NTOKA3ATEIN:
- TEMIIEPATYPHI,
- OCBEILEHHOCTH,
- IPOJIOJKUTEIbHOCTH JTHS,
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- IpOAOJIKUTCIIBHOCTU KYJbTHUBUPOBAHUA

6. [lepenectu cocynbl C 3KCIIAHTAMHUHA ............. cy-
TOK B KaMepy C OCBEIIEHHOCTBIO ....... mroke. K xoHiry aroro me-
puoza moOeru JOCTUTHYT PAa3MEPA ............... CM.

7. IlepeHecTH B CTEPUIIBHBIX YCIOBUSAX CHOPMUPOBABIIH-
ecs moberu Ha cpeny MC ¢ no6aBieHueM ...... % KOHIIEHTpaIuu
dbuToropmMoHa ............. JUIE MHAYKIUU (GOPMUPOBAHUS TA3YIII-
HBIX 1T0OETOB U MPHUIATOYHBIX KOPHEH.

8. Bcro mporieypy MoBTOPSITH, MOKA MOOETH HE JOCTHT-

HYT pa3Mepa ....... CM.
9. IlazymHbie MOOETM TEPEHECTH Ha arapu30BaHHYIO N2 ke
cpeny MC ¢ noGasienueM ..... mr/r BAIl wu ........... I/1 caxa- N3 k-6
PO3BI B COCYBI, O0BEMOM ........ MIL.
10. ITapameTpbl KyJIbTUBUPOBAHUSA:
- TeMIIeparypa,
- OCBEIIIEHHOCTb,
- IPOJIOJKUTENLHOCTD JTHS,
- MIPOJOJIKUTENBHOCTD KYJIbTUBHPOBAHUS
T CYTOK)
11. B utore uepes ...... Mecsla B KaXIoW Kojbe pazo-
BBETCA ..... - ..... IIT. MUKPOKIYOHEH, KOTOPBIE MOTYT CIYKUTh

HCTOYHHUKAMM HOBBIX UCXOAHBIX 663BI/IpyCHI>IX
BCPXYHICUYHBIX 1moOeroB.
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Onpenenuth MOCIEIOBATEIILHOCTh 3TANOB U TPeOOBAHUS
M0 TMPONEAype TOJTYYCHUST OC3BUPYCHBIX PACTCHUU ...... C Hc-
MOJIb30BAHUEM KYJIBTYPBl MEPUCTEMATHUECKUX TKAHEH.

1. OmpenenuTh MPaBUIBLHO pa3Mep 3KCILIAHTOB , MPOCTE-
PWIM30BATH UX.

2.00paboTarh AKCILNIAHTHI PACTBOPOM ......... (1r/n) nnsa
WHIYKIAH CIISAIIUX MTOYeK.

3. [ToMecTHTh 3KCIIAHTHI Ha MOBEPXHOCTh CTEPUIHLHOTO

BIQKHOTO CYOCTPaTa (........ceevvenn... ). Iomyuuts moberu pas-
MEPOM ............ CM. naz
4. B .. YCIOBHAX JlaMHHAp-OOKca TIpU yBe- OIIK-4
JUYEHUH .... - ..... pa3 MHOJ JyHNOHW IPOM3BECTU H3OJALMIO a3
................. BEPXYIIEYHBIX-................ MEPUCTEM pa3MepPOM OIIK-4
........... MKM.
5. IloMeCTUTh 3KCIUIaHTBI HA arapu30BaHHYIO ITUTATEIb-
HYIO CPEIY «vvevennnnnn

5. s KyJIbTHBUPOBAHMS JKCIUIAHTOB OIPEACIIATH Ipa-
BUJIBHO CJIEAYIOLIUE IIOKA3aTEIIN:

- TeMIIepaTyphl,
- OCBEIIICHHOCTH,
- IPOAOJDKUTENBHOCTH JTHS,
- MIPOJOIKUTENFHOCTH KyTbTHBUPOBAHUS | oo 4
K I CYTOK). TK-6
6. [lepeHectu cocyapl C DKCIUIAHTAMUHA ............. cy-
TOK B KaMepy C OCBEIIEHHOCTBIO . ...... moke. K koH1y aToro ne-
pHroja moOeru JOCTUTHYT Pa3Mepa ............... CM.
7. IlepeHectu B CTEPHIIBHBIX YCIOBUSAX COPMHUPOBABILIU-
ecst moberu Ha cpeny MC ¢ no6aBieHue ...... % KOHIIEHTpaluu
¢uTOropMoHa ............. JUTE MHAYKIUU (OPMHUPOBAHUS TTa3yIII-
HBIX 1T0OETOB U MPHUIATOYHBIX KOPHEH.
8. Bcro mporenypy moBTOpATH, MOKa OOETH HE JTOCTUT-
HYT pa3Mepa ....... CM.
9. TlazymHbpie 1MOOErH TEPEHECTH Ha arapu30BaHHYIO W2 mice
cpeny MC ¢ noGaBnenueM ..... mr/r BAIl wu ........... r/11 caxa- W13 s
PO3BI B COCYAbI, 0OBEMOM ........ MII.
10. ITapameTpbl KyJIbTUBUPOBAHHUSA:
- TeMIeparypa,
- OCBEIIICHHOCTb,
- IPOJOJKUTENLHOCTD JTHS,
- MIPOJAOIKUTEIHHOCTD KYJIbTUBUPOBAHHUS
T CYTOK)
11. B urore uepes ...... Mecsla B Kaxaoil koibe paso-
BBETCH ..... - ..... INT. MUKPOKITyOHEH, KOTOPBIE MOTYT CITY)KUTh

MCTOYHUKAMHU HOBBIX MCXOJIHBIX O0€3BUPYCHBIX
BEPXYIIEYHBIX MOOETOB.
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[IpoBecTH KOJXUIMHUPOBAHUE TAIUIOMIHBIX PETCHEPAHTOB
.............. JUIS BOCCTAHOBJICHHS TUIUIOMIHOrO Habopa Xpomo-
COM U TOJYYEHHUS IUTAIUIONJIOB, UCIOJB3Ys CIEIYIOIIUE ITAaIlbI
paboTHI: 7he)
1. IIpoGupKku ¢ pacTeHUSIMH, Pa3BUBIIUMHUCS M3 W30JIMPOBAHHBIX

3apojplieit 10 ¢asbl ... - .... JUCTEB 32 ....... JTHEH 10 KOJIXHUIIU- %HHK;
HUPOBAHUA [IOMECTUTh B KaMepy ¢ HOYHOM TEMIIEpaTypoH .... -
... oC.

2. PactoBop .....% konxuuuHa u ....% AMCO HanuBaroT B Ipo-
4 | OMpKH W MOMEIIAIOT MX B MHKpoaHaspoctatr (Moaeiar MU-752).
BbikadaTs BO3AyX 1O JABJICHUA ...... MM PT. CT. B T€YCHHUE

OIIK-4

OIIK-4
I1K-6

MUHYT. BoccTaHOBUTH JJaBiieHHE MEIJICHHBIM BBEJACHUEM BO3/AY-
xa IIpouenypa nosropsercs ......... pa3a.

3. Pacrenus BbICaiuTh B COCYABI C MTOYBOM U BBIpALIUMBAThH MPHU
JTHEBHOM TeMmIieparype ...... °C ¥ HOYHOH .......... °C. N2 k-6
4. Yepes .... IHEH MpOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 k-6
POM ............. (2 mr/m), ....... (V307141910 ;S (3

[IpoBecTH KOJIXMIMHUPOBAHUE TAIUIOMJIHBIX PErCHEPAHTOB
.............. JUISL BOCCTAHOBJICHUS TUIUIOMIHOTO Habopa Xpomo-
COM U NOJYYEHHUs IAUTarIONJIOB, UCHOJb3Ys CJEIyIOIUe 3TaIlbl
paboThI: 7hp)
1. [Ipobupku ¢ pacTeHUsIMH, Pa3BUBLIMMUCS U3 U30JUPOBAHHBIX

3apozsimei 10 (assel ... - .... JUCTEB 34 ....... JTHEW 10 KOJIXUIU- I(;IHJIK;
HUPOBAaHHUS ITOMECTUTH B KaMEpPy C HOYHOHM TEMIIEpaTypou .... -
e OIK-4
2. PactoBop .....% konxunuHa u ....% JAMCO HanuBaroT B Ipo-
5 | OMpKH M MOMEINAIT UX B MHKpoaHaspocTat (Monens MU-752).
BbikauaTh BO34yX 10 JAaBJICHHUSA ...... MM PT. CT. B TEUECHHE

OIIK-4
I1K-6

MUHYT. BOCCTaHOBUTH NaBlieHHE MEIUICHHBIM BBEICHUEM BO3IY-
xa [Iponenypa nosropsiercs ......... pasa.

3. PacTeHust BbICaaUTh B COCY/bl C TIOYBOW W BBHIPAIIMBATH IMPH
JTHEBHOM TEMIIEPATYpE ...... °C Y HOYHOH .......... °C. N2 ks
4. Yepes .... IHEHN NpOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 ke
POM .......nn.... (2 Mr/m), ....... OS5 Mr/m)yum oo, (3

[MpoBecTH KONXMIMHUPOBAHWE TAIUIOWHBIX PEreHEPAHTOB
.............. JUI. BOCCTAHOBJICGHUS! TUILUIOMIHOTO Habopa Xpomo-
COM U TIOJYYEHHS IUTATUIOHM]IOB, UCIOB3YS CIEIYIOIINE ITAaITbI
paboThI: W12
1. [IpoOupku ¢ pacTeHUSAMH, PA3BUBIIUMHUCS U3 U30JUPOBAHHBIX OIK-4 | ormes
6 | 3aponpimeii 10 Gassl ... - .... IUCTEB 34 ....... JHEN 10 KOJIXUIH- 1IK-6 HI[_:‘;
HUPOBAHHSI TOMECTUTHh B KaMEpy C HOYHOW TEMIIepaTrypoi .... -
e oC.
2. PactoBop .....% xonxunuHa u ....% JMCO HamuBaroT B Mpo-
OMpKHU M MOMEIIAIOT X B MHKpOaHa’poctat (Mozaeinb MU-752).

OIIK-4




Crpanuna 60 n3 68

BbikauaTh BO34yX 10 JAaBJIECHHUS ...... MM PT. CT. B TEUECHHE
MUHYT. BoccTaHOBUTH JaBiieHHE MEJJICHHBIM BBEJICHUEM BO3/Y-
xa IIpouenypa nosropsercs ......... pasa.

3. Pacrenus BbICaAUTh B COCYABI C MOYBOM U BBIPALUBATH MPHU
JHEBHOW TeMIEpaType ...... °C ¥ HOYHOH .......... °C.

4. Yepes .... AHEH MPOBECTH HEKOPHEBYIO MOAKOPMKY PacTBO-
POM ............. (2 mr/m), ....... (VI YivAi )18 S (3

N2 nix-e
M]3 1k-6

[IpoBecTH  KONXMIIMHUPOBAHHME TAIUIOWIHBIX PETEHEPAHTOB
.............. JUI. BOCCTAHOBJICHUS TUIUIOMIHOTO Habopa Xpomo-
COM U TOJYYECHHs JTUTAIUIONIOB, UCIOJIB3YS CIEIYIOIINE 3Tarlbl
paboThI: 7hp)
1. ITpoOupku ¢ pacTeHUSIMU, Pa3BUBLINMUCS U3 U30JIMPOBAHHBIX

3apojbiiieid 10 assel ... - .... JUCTEB3A ....... JTHEW 10 KOJIXHIU- Oﬂnﬁ;
HUPOBAHUS [TOMECTUTh B KaMepy ¢ HOYHOHM TemImepaTypou .... -
C OTIK-4
2. PacroBop .....% xonxuuusa u ....% JMCO HanuBaroT B mpo-

7 | OMpKM M MOMEIIAIOT UX B MHKpoaHaspoctat (Moaens MU-752). OTIK-4

[1K-6

BbikauaTh BO3AyX 1O JaBJIEHUA ...... MM PT. CT. B T€YECHUE
MUHYT. BOCCTaHOBUTH NTaBJIeHUE MEIJICHHBIM BBEJICHUEM BO3/IY-
xa [Iponenypa nosropsiercs ......... pasa.

3. PacTeHust BbICaguTh B COCY/bl C TIOYBOW W BBHIPAIIMBATDH IMPH
JHEBHOM TeMIeparype ...... °C ¥ HOYHOH .......... °C. N2 k-6
4. Yepes .... IHEN NpoBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 ke
POM .....eennn... (2 mr/m), ....... OS5 MI/I) U o, (3

HpOBeCTI/I KOJIXUIIUHHUPOBAHUC TaIDIOUMJHBIX PETCHCPAHTOB
.............. IUIS BOCCTAQHOBJICHHSI JUIUIOMJHOTO Habopa Xpomo-
COM W TOJIyYEHUS TUTAIUION]IOB, HCIOJb3Ys CIEIYIONIHE ITAllbI
paloThI:

1. ITpoOupku ¢ pacTeHUSIMH, PA3BUBIIMMUCS U3 U30JIUPOBAHHBIX
3apoablien 10 Gassl ... - .... JUCTEB3A ....... JHEH 710 KOJIXHIIU- Ok

. . N3
HUPOBAHUA ITOMCCTUTH B KaMECPy C HOUHOU TCMIICPATYPOH .... - Z[
OIIK-4
°C.

U2

2. PactoBop .....% xonxunuHa u ....% JIMCO HanmuBarT B TIpo-
8 | OMpkHu M MOMEMAIT UX B MHKpoaHa’pocTat (Moaenb MU-752).
BrikagaTh BO3AyX JIO JaBJICHHSA ...... MM PT. CT. B TCUCHHE

OIIK-4
I1K-6

MUHYT. BoccTaHOBUTH JaBlieHHE MeJICHHBIM BBEIEHUEM BO31Y-
xa [Ipouenypa nosropsercs ......... pa3sa.

3. PacTeHust BbICaUTh B COCY/bl C IOYBOW W BBIpAIIMBATh MPH
JTHEBHOM TEMIIEpaType ...... °C Y HOYHOH .......... °C. N2 ks
4. Yepes .... OHEHN NPOBECTH HEKOPHEBYIO MOJKOPMKY pacTBO- N3 rik-6
POM ............. (2 mr/m), ....... (V301 74; 4 15 S (3

5.4.1. Onenka 10CTHKEHHsS] KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecCTANMU
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Kommnerentmst OIIK-4 — Crioco0eH peain30BbIBATH COBPEMEHHBIE TEXHOJIOTUU U 00OCHOBHIBATh
UX IPUMEHEHHE B IPO(PECCUOHATBHOMN e TeNTbHOCTH

au

HOMCpa BOIIPOCOB 1 3a7a4

Kon

Coneprxanue

BOIIPOCHI K
9K3aMEHY

3a1a91 K
JK3aMEHY

BOIIPOCHI K
3auery

BOITPOCHI IO
KyPCOBOMY
MPOCKTY
(pabote)

W1 onk-4

3HaeT COBPEMEHHbIC TEXHOJIOTHH B
npodecCHOHATLHOM IeITEeIHbHOCTH,
3HACT TEXHOJIOTHU BO3/ICIbIBAHMUS
CEJIbCKOXO35MICTBEHHBIX KYIBTYp B
OTKPBITOM U 3aKPBITOM TPYHTE

1-20

1-8

W120r1k-4

YMeeT HCHIONB30BaTh 3HAHMUS CO-
BPEMEHHBIX TEXHOJOTMI BO3JEINbI-
BaHUs CEJIbCKOX O35 ICTBEHHBIX
KYJIbTYp B OTKPBITOM U 3aKpbITOM
IPYHTE B IIPAKTUYECKON EATEIBHO-
CTH

1-20

1-8

W130r1k-4

Nmeer HaBBIKM U (WJIM) OMBIT JEs-
TEIHHOCTH 0 MPUMEHEHHIO COBPE-
MEHHBIX TEXHOJIOTUH BO3JICIIbIBa-
HUS CEIbCKOXO3SHCTBEHHBIX KYIIb-
TYp B OTKPBITOM U 3aKpBITOM TPYH-
T

1-20

Twum 3

ajgad HpO(l)GCCPIOH&J'ILHOI’I JACATCIIBHOCTH - HpOI/I3BOI[CTBCHHO'TeXHOHOFI/I‘{eCKI/II\/’I

ITK-6 CnocobeH pa3zpabaThiBaTh TEXHOJIOTHIO MUKPOKJIOHAIBHOTO PA3MHOXKEHHS pacTEHUIN

BOIIPOCHI IO

KOI[ COI[ep)KaHI/IC BOITPOCHI K 3a1a41 K BOIIPOCHI K | KYPCOBOMY
dK3aMEHy | DK3aMeHY 3a4ery TIPOEKTY
(pabote)
3HaeT MEeTOAbl MUKPOKIOHATHLHOTO
Wl s pa3MHOXXEHUS pPacTeHUH, 00JacTh 1-20 1.8 i i
WX MPUMEHEHUS, MPe-UMYIIEeCTBA U
HEJIOCTAaTKU 3TUX METOJIOB
YMeeT mIaHUpOBATH MOCIEAOBA-
TEJIIbHOCTh JAEHUCTBUM MHUKPOKIIO-
N/121x¢ | HAIBHOTO Pa3MHOYKEHHUs pac-TEHUH 1-20 1-8 - -
C HUCIIOJIb30BAHUEM DPA3JIMYHBIX MeE-
TOHOB
W Brcs HNmeer HaBBIK BBIpAlIMBAHUS pac- 1-20 1.8 i )

TEHUH B KYJIbTYype in vitro

5.4.2. OneHKa T0CTHKEHUSI KOMIIETEHIIHIi B X0/1e TEKYIIero KOHTPOJIS

Kowmmerenumst OIIK-4 — CriocoOeH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTUN U 0OOCHOBBIBATH
UX MPUMEHEHHE B IPOPECCHOHATBHON e TETbHOCTH

W3

Howmepa Bonpocos u 3aaau
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BOIIPOCHI K

Kon
9K3aMEHy

Coneprxanue

3a/a4u K
9K3aMeHy

BOIIPOCHI K
3aueTy

BOIIPOCHI 10
KyPCOBOMY
HPOEKTY
(pabote)

U onk-

3HaeT COBPEMEHHBIE TEXHOJIOTUH B
npopeCCUOHATIBHON  JeSITeTbHOCTH,
3HACT TCEXHOJIOTUU BO3ACJIbIBAHUA
CEIIbCKOXO3SHUCTBEHHBIX KYJIBTYpP B
OTKPBITOM U 3aKPBITOM I'PYHTE

1-40

1-8

U 20nk-

VYMeeT ucnonabp30BaTh 3HaHUSA COBpE-
MEHHBIX TEXHOJIOTUH BO3JCIIBIBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYIbTYD B
OTKPBITOM M 3aKpbhITOM TPYHTE B
IIPAKTUYECKON AESTEIbHOCTU

1-40

U3 onk-

Hmeer HaBbIKM W (MJIM) ONBIT Aes-
TEJIBHOCTU IO IPUMEHEHHIO COBpe-
MEHHBIX TEXHOJIOTUH BO3JIEJIbIBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp B
OTKPBITOM U 3aKPbITOM I'PYHTE

1-40

1-8

Tum 3aga

9 HpO(bCCCHOHaHLHOfI ACATCIBHOCTH - HpOPI?»BO,Z[CTBCHHO'TeXHOJIOl"I/I‘{eCKI/Iﬁ

ITK-6 CnocobeH pa3zpabaThiBaTh TEXHOJIOTHIO MUKPOKJIOHAIBHOTO PA3MHOXKEHHS pacTEHUIN

BOIIPOCHI TTO

HUIA B KYJIbTYype in Vitro

Kox Coneprcane BOIIPOCHI K | 3aJa4yu K | BOHNPOCBIK | KYpCOBOMY
OK3aMEHY OK3aMEHY 3a4€Ty TMPOCKTY
(pabote)
3HaeT MEeTOABbl MHUKPOKJIOHAIBHOTO
Wl s pPa3MHOXKEHHUs pacTeHUi, 001acTh UX 1-40 1.8 i i
MIPUMEHEHUSI, PE-UMYIIECTBA U HE-
JIOCTaTKM 3TUX METOIO0B
YMeer maHUpOBATh  IOCJIENOBA-
TEJIIbHOCTh ~ JEUCTBUH  MHKPOKIIO-
N/121k¢ | HAIBHOTO Pa3MHOKEHHUS pac-TEHUH C 1-40 1-8 - -
WCIIOJIb30BAHUEM DPA3JIMYHBIX METO-
0B
M Brcs NmMeeT HaBBIK BbIpalllMBaHUs pacTe- 1-40 1.8 i i

6. YueOHO-MeTOoAMUYEeCKOEe U MH()OPMAIITUOHHOE OOecniedeHue JUCHUTTUHbI

6.1. Pexomenayemas qureparypa

bubnuorpaduyeckoe onucanue

Tun n3panus

Bun yuebHol
JTUTEPaATyPHI

I'eneruka : YueOnuk s By3oB / H. M. Makpymus, 1O. B.
[Tnyraraps, E. M. Makpymaa [u ap.] ; moa penakuueit .
c.X. H. [u ap.]. — 3-e m3x., nepepad. u jgorn. — CaHKT-
[erepOypr : Jlans, 2021. — 432 ¢. — ISBN 978-5-8114-
8097-5. — Tekcr : anekTpoHHbIH // JIaHb : AIIEKTPOHHO-
OnbMoTeuHast cucreMa. URL:
https://e.lanbook.com/book/177828

Yyebuoe

OcHoBHas

I'pszeBa, B. 1. OCHOBBI OMOTEXHOJIOTHH : Y4€OHOE MOCO-
oue / B. U. I'psizeBa. — [lensza : [I'AY, 2022. — 217 c. —

Yyebuoe

OcHoBHas



https://e.lanbook.com/book/177828
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Tekcr:  onektpoHHblii /  JlaHb  :  DIIEKTPOHHO-
ouobmoTeyHas CHCTEMA. — <URL:
https://e.lanbook.com/book/261539>

AxynoB T. P. MonekynsipHas OMOTEXHONIOTHS : YICOHUK
st By30B / T. P. Sxymos, T. X. @auzoB. — 4-¢ u31., crep.
— Casnxkrt-IlerepOypr : Jlanb, 2025. — 160 c. — ISBN
978-5-507-53208-7. — Tekcr : »nekTpoHHbIH // JlaHb
AJIEKTPOHHO-OMOIMOTEYHAS cucreMa. — URL:
https://e.lanbook.com/book/478241

Yyebuoe

JlomonauTenpHas

CenbCKOXO3IMCTBEHHAsT OMOTEXHOJIOTHS [ DJIEKTPOH-
HBIN pecypc] : METOAMYECKUE YKa3aHUS M0 M3YUYEHUIO
JUCHUIUIMHBL JJiI1  O0y4aromuxcs MO HAalpaBICHUIO
35.03.04 "Arponomus" nmpoduib CeNeKIns U TeHEeTHKA
CEJIbCKOXO03SUCTBEHHBIX KyNbTyp / BopoHexckuii roc-
YIapCTBEHHBIM arpapHbiii yHHBepcuTeT, DakylbTeT
arpoHOMuM, arpoxuMuu u skonoruu, Kadenpa cenek-
LIMHM, CEMEHOBOJACTBA M OmorexHoyioruu ; [cocT. T. I.
Bamenko| .— DnektpoH. TekcToBblie naH. (1 daiin :
426 K6) .— Boponex : BopoHexckuii rocyaapcTBeH-
HBII arpapHblii yHuBepcutet, 2025 .— 3ariaBue ¢ TH-
TYJIBHOTO 3KpaHa .— Pexum goctyna: mjisi aBTOPU30-
BaHHBIX I0JIb30Barenell .— TekcToBblit (aitn .— Ado-
be Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m10501.pdf>.

MeTtoanueckoe

CenbCckoXxo3giicTBEHHAss OHWOTEXHOJIOTUSA [DNEKTPOH-
HBIM pecypc| : METOAMYECKUE YKa3aHHUs 110 OpraHu3a-
MU CaMOCTOSITEJIbHOU PabOThI NIl OOYJArOIIUXCSl 110
Hanpasnenuto 35.03.04 "Arponomusa" npoduib cenex-
1[1sl U TEHETUKA CEIIbCKOXO03SIMCTBEHHBIX KYIbTYyp / Bo-
POHEXCKUN TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET,
@akynbTET arpOHOMHUM, arpOXMMHM U dKojoruu, Ka-
dbenpa ceneknuM, CEMEHOBOJACTBA U OMOTEXHOJIOTUH ;
[cocT. T. I'. Bamenko] .— DIeKTpOH. TEKCTOBHIE JaH.
(1 daiin : 261 K6) .— Boponex : BopoHexckuii rocy-
JApCTBEHHBIN arpapHblil yHuBepcutet, 2025 .— 3aruna-
BHE€ C TUTYJIBHOTO 3KpaHa .— Pexum noctyma: Juis aB-
TOPU30BAHHBIX TOJb30BaTeneil .— TekcToBbIl Qailn
— Adobe Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m10475.pdf>.

MeTtoanueckoe

ArpapHas HayKa

[lepuoanueckoe

~

BecTHUK pOCCUICKON CEJIbCKOXO035IMCTBEHHON HAYKU

Ilepuonnueckoe

Hoctuxenust Hayku U TexHUku AITK

[lepuoanueckoe

buorexnonorus [Onexrponnsiii pecypc]| : Teoperuue-
CKMM M Hay4HO-IIPAKTHYECKHH XypHajdl.— OJEKTPOH-
HbIN xypHas .— Mocksa : HULI, 2020 .— 3arnasue c
TUTYJIBHOT'O 3KpaHa .— DJIEKTPOHHAs BEpCHs I1€YaTHON
nyonukaruu .— CBoOOAHBIA AocTyn u3 cetu MHTep-
Her .— TekcroBeiii ¢aitn .— Adobe Acrobat Reader
4.0.

IIepuonnueckoe

10

Poccuiickast cenbCKOX0351CTBEHHAs HAyKa

Ilepuonuueckoe

11

CGHGKHI/IH, CECMCHOBOJACTBO U I'CHCTHUKA

[lepuoanueckoe



https://e.lanbook.com/book/261539
https://e.lanbook.com/book/478241
http://catalog.vsau.ru/elib/metod/m10501.pdf
http://catalog.vsau.ru/elib/metod/m10475.pdf
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12 | CenbCKOXO3sIICTBEHHAS OMOJIOTHUS [Tepuoanueckoe
13 | Arpapnas Hayka Iepuogudeckoe
6.2. Pecypcnl cetu UnTepHer
6.2.1. DjeKTpOHHbIE OUOIMOTEYHbIE CHCTEMBI
Ne Haszsanue Pa3smemenune
1. | OBC «Jlanb» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | OBC «Hanmonanbuelii udposoii pecype «PYKOHT» | http://rucont.ru/
4. | Hayunas snexrponnas oubianoreka ELIBRARY.RU | wwwe.elibrary.ru
5. | HanmonanpHas snekrponHas 6udianorexa (HOB) http://H36.pd/
6. | DnekrponHbie nHGOpMaImonHsie pecypcsl ®I'BHY http://www.cnshb.ru/terminal/
[NHCXBb (TepmuHai y1aieHHOro JOCTyIa)
7. | CnpaBounas npasoBas cucrema Koncynprantllntoc B UnTpacern
8. | CnpaBounas [IpaBoBas Cucrema Koncynerantllmoc | B MHaTpacetn
(nenoBble Oymaru, CielaibHbIN BBITYCK)
9. | DnexTpoHHBI nepuoauUeckuii cripaBouHuk «Cucte- | B MuTpacetn
ma-I apaHT»
10. | ITonmuremaruueckas peepaTuBHO- B Untpacern
oubmmorpaduueckas u HaykoMeTpuueckas (0uomo-
MeTtpuueckas) 6a3a nanusix Web of Science komna-
nuu Clarivate Analytics (Scientific) LLC (BJ] Web of
Science)
11. | Tlonuremarudeckas pedepatuBHas U Haykomerpude- | B UHTpacetn
ckas 06a3a naHHbIX u3natenscTBa Elsevier SCopus
12. | OPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnexTponHas oubimoreka BIAY http://library.vsau.ru/
MexnyHaponHas 6a3a JaHHBIX Ha caifte LleHTpanb-
15. | HO¥ HayYHOH CEeNTbCKOXO3SHCTBEHHON OMOINOTEKH http://www.cnshb.ru/f t jour.shtm
PACXH
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI
Ne HasBanue Anpec nocryna
1 Enunas mexBenoMcTBeHHass HH(OPMAIMOHHO— httos://fedstat.ru/
CTaTH-CTHIECKask CHCTEMa
ba3za naHHbIX Moka3aTesiel MyHHUIIMIATbHBIX 00- | http://Amww.

pa3oBaHUM

gks.ru/free_doc/new_site/bd_munst/munst.htm

baza ganasix ®AOCTAT

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

[Toprait oTKpBITEIX 1aHHBIX PD

https://data.gov.ru/

https://www.gosuslugi.ru/

Enunas nadopmanmonnas cucrema B cdepe 3a-
KYTIOK

http://zakupki.gov.ru

OnextpoHHsIii cepeBuc "[Ipo3paunsbiii Ouznec"

https://pb.nalog.ru

2
3
4
5 |[lopTtan rocyaapcTBEHHbIX YCIIyT
6
7
8

I'AC P® "IIpaBocynue"

https://sudrf.ru/



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/
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9 |CnpaBounas npaBoBas cucrema ['apaHt http://www.consultant.ru/

10 IQ;II?CBOI{HM npaBoBast cicremMa KoHcymbTanT http:/fivo.garant.ru

11 Eef;(zgieCCI/IOHaﬂbHHe CTIPABOYHBIC CHCTEMb «Ko- https://Texakcnept.cait/sistema-kodeks
12 |Pocpeectp: Ilybnuunas kamactpoBast Kapra https://pkk5.rosreestr.ru/

®denepanbHas TOCyIapCTBEHHAs CUCTEMa Teppu-

13 https://fgistp.economy.gov.ru/
TOPHAJIbHOI'O INIAHWUPOBAHUA

14 | CTPOMKoucynbTanT http://www.stroykonsultant.ru/

15 ﬁ;‘papHaH pOCCHUCKaA I/IH(i)OpMaI_[I/IOHHaSI CHUCTC- h ttp: / /WWW.ariS.rU /

HH(bOpMaHHOHHaﬂ CHUCTEMA I10 CEIBLCKOXO03SIH-
CTBCHHBIM HAaYKaM U TCXHOJIOTUAM

16 http://agris.fao.org/

6.2.3. CaiiTbl 1 MHGOPMAIIHOHHbIE OPTAJIBI

1. | Bce 'OCTh http://vsegost.com/

2. | Poccuiickoe x03s1cTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/

3. | ArpoHoMuyeckuii mopTaa-caiT o ceabckoM | http://agronomiy.ru/
xo3siicTtBe Poccnu

4. | ArpOHOMHYECKHIA TOpTal «ATPOHOM. http://www.agronom.info/
Nudo»

5. | O¢unmanbHeiii cailt MuHUCTEpCTBA http://www.mnr.gov.ru
IIPUPOJHBIX PECYPCOB U dKOJOruu PO

6. | OdurmanpHblii cailt PenepanpHoit ciyxObl | http://www.control.mnr.gov.ru
10 HA/130pY B cepe MPHUPOIOTIOIB30BAHMUS

7. | ba3a maHHBIX I COOpa M MPEICTABICHHS http://cnshb.ru/aw/russian
UH()OPMAIIHMH 110 CETBCKOX03AHCTBCHHBIM
YUIPSIKACHUSAM U HAYIHBIM YUPEIKIACHHIM
arpapHoro npoguis

8. | Poccuiickuii pernoHaNnbHbIM 3KoIOrHYeckuid | http://www.rusrec.ru

1eHTp. MaTepuabl 0 U3MEHEHHUIO KIIMMaTa
1 2HeprodhHeKTUBHOCTH

7. MaTtepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecnedyeHne JUCHUIINHbI

7.1. Ilomeimenust 115 BeleHHsI 00pa30BaTeIbHOIO Npouecca u 00opyAoBaHHue

Anpec(MecTONOJIOXKEeHHE) ToMe-
IIEHUMN J1 MPOBEIEHUSI BCEX BU-
OB  y4eOHOH  JesTeIbHOCTH,
PeayCMOTPEHHOI y4eOHBIM
miaHoM( B CiIydae peau3aiuu
o0pa3oBaTenbHOW MPOrpaMMbl B
ceTeBoil (opMe OMOTHUTENBHO
YKa3bIBaeTCsl HaNMEHOBAHHE Op-
raHu3alyu, ¢ KOTOPOM 3aKIIo4eH
JTOTOBOP)

HawnmenoBanue moMmerneHnid sl MPOBEACHUS BCEX BHJIOB yueO-
HOW JESITeTHbHOCTH, MPEyCMOTPEHHONH YYEOHBIM IJIAHOM, B TOM
YHUCIIC TIOMEIICHUS JUISI CaMOCTOSTEIIbHON pabOoThI, C yKa3aHHUEM
MEPEeYHs] OCHOBHOI'O 000PYI0BaHUSs, YU€OHO-HATJISAHBIX TOCOOHIT
Y UCTIOJIB3yEeMOT0 MMPOrPaMMHOTO 00ECIICUCHUS

YueOHas ayAUTOpHUs AJIs IPOBEACHUS 3aHATUH JIeKIIMOHHOTO TH- | 394087, BopoHexckas 00macTsb,
1a: KOMIUICKT y4eOHOU MeOesIH, JeMOHCTPAIMOHHOE 000pY/10- r. Boponex, yin. Muuypuna, 1



http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
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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BaHHE U yU4eOHO-HATIISTHBIE TIOCOOMS: TUTAHIIIETRI, TepOapHH,
pacTUTENBHBIN U TAOMUYHBIA MaTepual, JUAO3UTUBBI U CIalIbl,
(GUIBMBL, OTIPEACTUTENN PACTEHHUMH., HCIIOIB3yEeMOE IPOrPaAMMHOE
obecneuenue : MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Slumexc Bpaysep/Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Jlaboparopusi, yueOHast ayTUTOPHUs ATl TEKYIETO KOHTPOJIS U
MPOMEKYTOUHON aTTeCTaIlMH: KOMIUIEKT y4eOHOil mebenu, ie-
MOHCTPAIIMOHHOE 000PY/I0BAaHUE U YUeOHO-HATJISTHBIC TOCO0US,
nabopatopHoe 000pyAOBaHKE: pa3aTOUYHBIA MaTepral ISt
oTIpezieNICHNsI BUIOB M PA3HOBUTHOCTEH MIIIEHUIIBI, OBCA, TUMEHS,
MOJIBUJIOB KYKYPY3bl, TAOMUYHBIN MaTepual, damku [letpwu,
¢unpTpoBanbHAsL Oymara, pa3IMuHbIE COPTa C.-X. KYJIBTYp, pa3-
OOpHBIE TOCKH, IITIATEIHN, BEChI, THHEHKH, CHOITOBOW MaTepHal
JUTSI arpo0anui C.-X. KyJIbTyp, MUKPOCKOIIBI, BECHI, BIAarOMep,
nuahaHOCKOI, CYSTUUK CEMSH

Y4eOHast ayIuTOpHs IS TPOBEIACHMS TEKYILETO KOHTPOJIS U
MPOMEKYTOYHON aTTEeCTAIH, MHANBUYaIbHBIX U TPYIIITOBBIX
KOHCYJIbTAllMi: KOMIUIEKT yueOHOM MeOenn, KOMIbIoTepHast
TEXHHMKa C BO3MOKHOCTBIO MOJIKITIOYeHHs K ceTd "MHTepHeT" 1
obecrevyeHrneM I0CTyIa B AIEKTPOHHYIO HHPOPMAIIOHHO-
00pa30BaTenbHYIO Cpery, AEMOHCTPAIMOHHOE 000pyIOBaHHE U
y4eOHO-HarJISIHbIC IOCOOUS, UCIIOIB3yeMOE IIPOTPaMMHOE 00eC-
neuenue...MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sunexc bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice.

[Momerienne aiast XpaHeHUsT M NPOPHUIAKTHYECKOTO OOCITYKH-
BaHUs y4eOHOTO 000pyIOBaHuUs: MeOeIh UIsl XpaHEHUs H 00CITy-
JKUBaHUS y1eOHOTO 000py/IOBaHUs, CIeNUATU3UPOBaHHOE 000-
pYAOBaHHE IUIsI PEMOHTA KOMITBIOTEPOB

[lomemenne ams XpaHeHUS W MPOPUIAKTHYECKOTO OOCITYKH-
BaHUS Y4eOHOTO 00OpYAOBaHUS: KOMIDIEKT MeOeNd, KOMIIbIO-
TepHAs TEXHHUKA C BO3MOXXHOCTHIO MOJKIIIOUEHUs K cetn ""Mn-
TepHeT" 1 00ecIieYeHnEM JJOCTYIa B DIIEKTPOHHYIO HH(OpMAIH-
OHHO-00pa30BaTEeNFHYIO Cpelly, UCIOIb3yeMOe MPOrPaMMHOE
ooecnieuenne MS Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunmexc Bpayszep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, mebenn
JUTSL XpaHEeHUs 1 00CITyXKUBaHUS y9eOHOro 00OpYyAOBaHMSA, [e-
MOHCTpAIIMOHHOE 00O0pYZOBaHNE W Y4eOHO-HATJISIHBIE TTOCO-
oust

[Tomerienue 11 CaMOCTOSITENBHON PaOOTHI: KOMIUIEKT Y4eOHOM
MeOeH, KOMITBIOTepHAst TEXHUKA C BO3MOXKHOCTBIO MOJIKITFOYe-
Hus K cetr "MHTEepHET" M 00eCIIeUeHHUEM JIOCTYIIA B DJIEKTPOH-
HYI0 HHQOPMAIIMOHHO-00pa30BaTeNbHYIO CPeLy, UCTIONIb3YEMOe
nporpamMmHoe obecnieueHre MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc bBpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

a.268

394087, BopoHexckast 0071acTh,
r. Boponex, yn. Muuypusa, 1,
a.248a

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1,
a.246 a

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1,
a.117, 118

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1,
a.269

394087, Boponexckas 001acTh,
r. Boponex, yn. Muuypuna, 1,
a.232 a

7.2. IlporpamMHoe oGecnieyeHue
7.2.1. IlporpaMmMHoOe o0ecriedeHre 0011ero Ha3HAYeHU s

No HazBauue

Pa3zmerenune

1 |Onepaunonnsie cuctembl MS Windows / Linux

TIK B nmokanpHOM cetd B'AY

2 |IMaxetsr opucHex npunoxenuit Office MS Windows

IIK B noxanbHoOl cetn BI'AY
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/ OpenOffice

DjVu Reader

[Tporpammer miist mpocmotpa ¢aiinoB Adobe Reader /

IIK B noxanbHO cetn BI'AY

net Explorer

Bbpaysepsl Sunexc bpayzep / Mozilla Firefox / Inter-

IIK B noxanpHO cetn BI'AY

AnTtuBupycHas nporpamma Drweb ES

IIK B noxanpHOI cetn BI'AY

IIK B noxanpHO cetn BI'AY

Mynsrumenna npourpeiBarens MediaPlayer Classic

TIK B nmokanpHOM cet B'AY

[TnaTtdhopma onnaiin-o0ydyenus elLearning server

IIK B noxanpHO# cetn BI'AY

4
5
6 |ITporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnbrotepHoro rectupoanus AST Test

TIK B nmokanpHOM cet B'AY

7.2.2. CnenuajM3MpoBaHHOe POrpaMMHoe obecriedyeHue

Ne HazBauue

Pasmerienue

2 | Ilaker crarucTryeckoi 00pabOTKM AaHHBIX Statistica

TIK ayx.122a (K1)

8.MexknucuunjinHapHbie CBA3M

JluciuiiHa, ¢ KOTOPO He00X0-
JIAMO COTJIACOBAHHE

Kadenpa, na xotopoii npenomaercs
JCITUTLITIHA

[Toanuce 3aBenyrore-
ro kadeapon

®uznonorust U OMOXUMUS PACTEHHUN

Cenekiuu, CEMEHOBOICTBA
1 OMOTEXHOJIOTHH

boranuka Cenexnuu, CEMEHOBOICTBA
1 OMOTEXHOJIOTUHA
PacrenuneBocTBo Kadenpa pacrenueBoacTsa
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IIpunoxenne 1

JIMCT mepruoanvecKux MPoOBepoOK padoyeil MporpaMmbl
H MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

JlomKHOCTHOE ML,
IIPOBOJIMBILIEE IIPO-

[TorpebHOCTH
B KOPPEKTUPOBKE

WNudopmanus o BHECEHHBIX

Bepky: ©.1.0., Jlata YKa3AHACEM COOTBET M3MEHEHUSX
CTBYIOIIUX Pa3/IeioB
JOJDKHOCTD o
pabouelt mporpaMmbI
3aB kadeapoii ce-
AICKLIH, CEMEHOBOI- 19.05.2023 Pabouas nporpamma akTya-
CTBa M OMOTEXHOJIO-
[Tporokon He tpeGyercst nmu3upoBana Ha 2023-2024
ruu ['oneBa I'.T". g
Nel0 yueOHBIN TOJ
3aB kadeapoii ce-
E:I;;I;Hé;zr:fggﬁg: 05.06.2024 PaGouas nmporpamma aktya-
v Tonesa T.T. [IpoTokon He Tpebyercs JTU3UPOBaHA Hav 2024-2025
Nell yueOHBIN TOJ
3aB kadenpoii ce-
JIeKL[I/II/I,q:)el\feHOBO,H— Hmeercs
CTBA 1 GHOTEXHOIIO- 10.05.2025 TUuTynbHBIN THCT PaGouas mporpamma aktya-
ot Tomena T.T [IpoTokon m.2;5.1;5.3.1.1.; nmu3upoBana Ha 2025-2026
o Nell 5.3.1.2.;5.3.2.1; y4eOHBII TOJT
5.3.2.3.:5.4.1.:5.4.2.
3aB kadenpoii ce-
JICKIIHH, CEMCHOBOM™ 08.06.2026 PaGouas mporpamma aktya-
CTBa U OMOTEXHOJIO-
[TpoTokon He tpebyercs nmu3npoBana Ha 2026-2027
run I'oneBa I'.T'. o
NelO yueOHBIN TOJ
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