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1.0BIIASAA XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHO-TIpaBOBbIE OCHOBAHUS Pa3pad0TKHU NPOrpaMMBbI:

e OenepanbHblil 3akoH 0T 29 nexadps 2012 r. Ne 273 — @3 «O06 obpazoBanun B Poccuiickoii De-
Jiepanumy;

e [locranosnenue IlpaButenscrBa Poccuiickoit @enepanun ot 22 suBapsa 2013 r. Ne 23 «O Ilpa-
BIJIaX pa3pabOTKH, yTBEPKICHUS U IPUMEHEHHS TPOPECCHOHATBHBIX CTAaHIAPTOBY;

o [Ipuka3z Muntpyna Poccun ot 12 anpenst 2013 1. Ne 1481 «O0 yTBepkaeHHH YpOBHEH KBaTH(H-
KaIMi B LEJsX pa3paboTKU MPOSKTOB MPO(eCCHOHATBHBIX CTaHAaPTOBY;

o [Ipuka3z Munobprayku Poccun ot 1 mronst 2013 1. Ne 499 «O06 yrBepxknennn Ilopsiaka opranu-
3allMM U OCYILICCTBIICHUSI 00pa30BaTEIbHON JEATSIBHOCTH 10 JOMOJHUTEIBHBIM MPOGECCHOHATBHBIM
porpamMMam»;

e [Tonoxxenue o mopsike pa3paboTKHU M yTBEp)KACHHUS 00pa30BaTENbHBIX IPOTPaMM B MHCTUTYTE
NEePENOArOTOBKA M TIOBBIIICHUS KBaTH(UKALUK KAJpOB arpoOu3Heca, YTBEPIKACHO MPHKAa30M PEKTOpa
®I'bOY BO benropoackuii 'AY ot 30.12.2016;

o [losnoxeHrne 00 OpraHu3aIy UTOTOBOM aTTECTAIMU MIPH PEaIM3alliU JOMOJHUTEIBHBIX TIpodec-
CHOHAJIBHBIX MpoOrpamm™m, yTBepkaeHo mnpukazom pekropa @PI'BOY BO benropoackuit I'AY ot
30.12.2016;

e [lonoxxenne 00 opraHu3aniK Y4eOHOTO MPOIecca B HHCTUTYTE MEPEHOATOTOBKH U MOBBIIICHUS
KBaJH(UKaUK KaApoB arpodusHeca, yTBepxaeHo npuka3zoM pekropa @TBOY BO benroponckuii TAY
ot 30.12.2016r.

1.2. IIporpamma pa3padoTaHa ¢ y4eToMm:

- IIpuka3 MunuctepcTBa Tpyna M couuanbHoM 3anuThel Poccumiickoirt denepanuu ot
20.09.2021 Ne 6441 «IIpodeccronanbHblil cTaHIAPT KATPOHOM

- Ilpukas MunucrepcrBa oOpa3zoBanus u Hayku P® ot 26 umromsa 2017 r. Ne699 O6
YTBEPKACHUH (PeIepalIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa BBICIIETO 00pa-
30BaHUS 10 HANIPaBJIEHUIO MOATr0TOBKH 35.03.04 — « ArpoHOMUS».

1.2. TpeGoBanus K cJaylmiaTeJsiM - JIMIA, UMEKOIIUE cpeAHee NMpo(dhecCHOHATbHOE U
(nwnn) BBICIIEE 0Opa3oBaHue, (MOyvaronme cpeaHee mpodeccuoHalbHOe U (MIK) BBICIIEe 00pa-
30BaHMUE)

1.3. Kateropusi ciaymarejieid — CICIHATUCTHI arpOHOMHUYECKOTO MPOMUIS arpormpo-
MBILUIEHHOTO KOMILJIEKCA.

1.4. ®opma 00y4eHHs — OUHAs], C IPUMEHEHHUEM JIUCTAHIIMOHHBIX TEXHOJIOTHIA.

1.5. Heabio peanu3anum NporpamMMbl sBJISIETCS MOJyuYeHUE KOMIETEHLIUH, HEOOXOAU-
MBIX JJIs1 IpUoOpeTeHNs] HOBOM KBaNM(UKaMK Ha OCHOBE (DOPMUPOBAHUS M PAa3BUTHS y CIyIIa-
TeJel 3HaHWM, HaBBIKOB U YMEHUMN JIJI1 KAYECTBEHHOT'O OCYIIECTBICHUS NMPOGECCHOHATHHOM JIe-
ATEJNILHOCTU B c(epe COBPEMEHHBIM I€HETHYECKHX METOJ0B T€HOMHOTO U XPOMOCOMHOT'O aHAJIU-
3a, IPUEMOB KYJIbTUBUPOBAHUS KJIETOK U TKaHEH, NCIOJb30BaHUSI METOJIOB in Vitro B CEIEKIUH
pacTeHHUIA.

1.6. XapakTepucTnka HOBOM KBATH(UKAIIMHM U CBA3AHHBIX ¢ Hell BUAOB npodeccu-
OHAJILHOM 1esITeJIbHOCTH, TPYAOBBIX (DYHKIMI M YPOBHEH KBAJIM(PUKALUH.
JlononHutenbHas npodeccuoHanbHas mporpaMma — mporpamma npoQeccuoHaIbHON Meperno-
roToBKM «I'€HeTHKa- Kak OCHOBA CEJIEKIMOHHOW JIEATEIIbHOCTU» MPEAYCMATPUBAET MOJyUYECHHE
KOMITETEHIIMH, HEOOXOMMBIX IS BBIITOJHEHHS] HOBOTO BUA JEATEIBHOCTU M MPUCBOCHUS KBa-
mudukanun «CrenuasiucT Mo reHeTHYECKUM TEXHOJIOTUSIM B CEJIeKIMU» U HalpaBjeHa Ha MOJ-
TOTOBKY CiyIIaTeNell K BBHIIOJIHEHUIO TPYAOBBIX (PYHKLMH MPETyCMOTPEHHBIX 6 YpOBHEM KBa-
TudUKAIIN COTIACHO MPOodeCCHOHATBFHOMY CTaHIAPTy «ArpoHom», 20.09.2021 Ne 644H.

XapakTepucTUKa YpOBHEH KBaTU(pHUKAIMK YTBEpXkAeHa mpukazoM Muntpyna Poccun ot
12.04.2013 Ne 1481 «O0 yTBepKIeHHH YpOBHEH KBaTH(DHUKAIINU B MEISIX Pa3padOTKU MPOEKTOB
npodecCHOHATIBHBIX CTAHJAPTOBY» U MPEJCTaBlIcHa B TaOIHILIe:


http://dogm.mos.ru/upload_local/iblock/e01/e011f749232860e86cdfff5ce37ba5a7/pr_mo_499_01_07_2013_r13.pdf
http://dogm.mos.ru/upload_local/iblock/e01/e011f749232860e86cdfff5ce37ba5a7/pr_mo_499_01_07_2013_r13.pdf
http://dogm.mos.ru/upload_local/iblock/e01/e011f749232860e86cdfff5ce37ba5a7/pr_mo_499_01_07_2013_r13.pdf

IToxa3aTenu ypoBHeil KBaJIH(pUKaAHU

IloiHOMOYMS K OTBETCTBEHHOCTD

Xapakrep yMeHH#

Xapakrep 3HAHUH

o| YpoBeHnb

MOAYMHEHHBIX 110 JOCTHIKCHUIO 18-
hi0%

OobecrieueHrue B3aUMOACHUCTBHS CO-
TPYIHHKOB M CMEXKHBIX IOJApa3jie-
JICHUH

OTBeTCTBEHHOCTh 32  pe3yJbTaT
BBITIOJIHEHHS pa0bOT Ha yPOBHE TO/JI-

CamocTrosTenbHass  JAeATelbHOCTh, | Paspaborka, BHeape- | [Ipumenenue mnpodeccuo-
IIpeIoJiararomniast OTNpeJeICHUE | HUe, KOHTPOJIb, OLIEHKA | HAJbHBIX 3HAHUM TEXHO-
3aJa4 COOCTBEHHOU pPabOTHI W/WUIH | U KOPPEKTUPOBKA | JIOTMYECKOT0 WM METOIU-

HampaBleHUN mpodec-
CHOHAJIBHOW  JIeSATEIb-
HOCTH, TEXHOJIOTHYe-
CKUX WIM MEeTOoau4e-
CKMX PEIIECHUI

YEeCKOTro XapakTepa, B TOM
YHCIIe, MTHHOBAIIMOHHBIX

CaMOCTOSTEIIbHEINA ITOHCK,
aHaJIM3 M OLEHKa mpodec-
CHOHAJIHOW MH(pOpMALIUU

pasaciICHUs MJIM OpraHu3alnuu

O06J1acTh Mpo(ecCHOHAIBLHO JeSITeJIbHOCTH CJIyHIaTes el 110CiIe OCBOSHUS JOMOIHUTEIbHON
PO ECCHOHAIBHON MTPOTrpaMMBbl — TPOTrPaMMBbI MPOGHECCHOHATBHOM MEePEnoArOTOBKH :

- 13 Cenbckoe x035UCTBO (B chepe MpOU3BOACTBA U XPaHEHUS MPOIYKIIMU PACTEHUEBOCTBA Ha
OCHOBE JOCTHMKEHUUM arpOHOMMH, 3aIIUTHl PACTEHUN, T€HETUKH, CEJIEKI[MU, CEMEHOBOJICTBA U
OMOTEXHOJIOTHH CEIbCKOX03IUCTBEHHBIX KYJIBTYD);
- 01 O6pazoBanue u Hayka (B cepe HAyYHBIX UCCIICIOBAHUH I pa3paOOTKH MHHOBAIIMOHHBIX
arpoTEeXHOJIOTUH, BOCIIPOU3BO/ICTBA IJI0JJOPO/IMS [TOYUB, CO3AaHMSI BBICOKOTIPOAYKTUBHBIX COPTOB

U TUOPUJIOB).

O0BbeKTHI HpO(l)ECCI/IOHaJIbHOﬁ AeATECJIbHOCTH - pAaCTCHUE, TOYBA, TCXHOJIOTMYECKUE IIPO-
OECCHI CCIICKIITNHN paCTeHHﬁ, IMPOU3BOJACTBA MPOAYKIIMH PACTCHUCBOJACTBA.

Buabl npogeccHoHAIBHON 1eATeJIbHOCTH U TPYAOBbIe (PYHKIIHK:
Bun npodeccuonanbhoii | O600mennas Tpynosbie YpoBeHnb OcHoBanue
HAeATeJbHOCTH TpPyAOBast ¢pynknun (mpo- KBaJIU-
pyHkuus (peccuonanbubie | pukanumn
KOMIIETEHIIMH)
13.017 Oprammsammst o | Oprapmsanus | - ~ OpraHusanus 6 [Tpodeccuonainn-
BBINOJIHEHHE pabOT MO | yembrraHuid UCIBITAaHUN  pac- HBIN CTaHAapT
IPOM3BOJCTBY NMPOIAYKIHMH | ceeKIMOHHBIX | TEHMH Ha OTJIH- «ATPOHOMY,
pacTeHHEBOACTBA JTOCTHKEHUM YUMOCTb,  OJHO- YTBEPKACHHBII
pPOIHOCTH W CTa- npukazom MuH-
OUIIBHOCTD Tpyna PO ot
- Opranuzanus 20.09.2021 No
roCyZapCTBEHHBIX 644u
WCTIBITAHUN  COp-
TOB Ha XO3dW-

CTBEHHYIO IIOJIE3-
HOCTb



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=73439&CODE=73439
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=73439&CODE=73439
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=73439&CODE=73439
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=73439&CODE=73439
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110789&CODE=110789
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=110790&CODE=110790

IInanupyemble pe3yabTaThbl 00y4eHHUS:

HHonyuaemasi TpynoBble neiicTBust Ymenust 3nanus
npogeccuo-
HAJIbHAs
KOMIIeTeHI U
(TpynoBast
pynkuus)
IIK 1 Opranu- | -Pa3zpabotka mporpam- | - Ilonb3oBaThes cnemnua- | -IIpaBmia paboTel  co
3alUsl UCHBITa- | Mbl UCHBITAHUM pacTe- | IU3UPOBAHHBIMU  DJICK- | CHICHUATU3UPOBAHHBIMU
HUW pacTeHuil | HUl HAa OTJIMYMMOCTH, | TPOHHBIMH HH(GOpPMAIU- | 3IEKTPOHHBIMU VH-
Ha OTJINYHU- | OTHOPOJHOCTb, CTa- | OHHO-aHAJUTUYECKUMU bOpMaIMOHHBIMU  Pe-
MOCTb,  OJHO- | OMIBHOCTH B COOTBET- | pecypcaMu U reouHdop- | cypcamu, reonHdpopma-
POAHOCTH U | CTBUM C  3aJaHHEM | MAIlMOHHBIMH CHCTEMa- | IMOHHBIMU CHCTEMaMH,
CTaOUITBLHOCTD -BpinosnHeHne  3Kcre- | MU NP [UJIAHUPOBAHUU U | UCIIOIB3YEMBIMU IS
PHUMEHTAJILHOTO JTama | IPOBEICHUH HCHBITAHUN | TUITAHUPOBAHUS U TIPO-
WCIIBITAHUN  pAcTEHUM | paCTEHUW HAa OTJIMYM- | BEACHUS  UCHBITAaHUI
Ha OTJIUYUMOCTb, OJ- | MOCTh, OJHOPOJHOCTh U | pACTEHHW Ha OTJIUYH-
HOPOJHOCTb, CTa0WJIb- | CTAOUIBLHOCTD MOCTb, OJIHOPOJIHOCTb U
HOCTh B COOTBETCTBUHU C | -[ImanupoBaTh mpoBene- | cTaOUIBLHOCTH
METOANKAMH, Jiel- | HU€ UCHBITaHW pacte- | -MeTonuku  mpoBeje-
CTBYIOIIMMH B JAHHOW | HUW HA OTJIMYUMOCTh, | HUSl UCIBITAHUI Ha OT-
obnactu OJIHOPOJHOCTh, CTaOWUIIb- | IUYUMOCTh, OJHOPO/I-
-Co0op u aHanmu3 pe- | HOCTh HOCTh U CTaOWJIBHOCTH
3yJIbTaTOB skcnepu- | -IIpoBonute  3aknanky | -IlpaBuna 3aKJIaKU
MEHTAJFHOTO dTalla UC- | MOJEBBIX OMBITOB B paM- | MOJEBBIX OIBITOB TPH
NbITAHUN JUIsI TIOJArO- | KaX MCHBITAHUM pacTe- | MPOBEJEHUU  UCIIbITA-

TOBKH OIIMCaHUS COpPTa
Y 3aKJII0YEHHS MO yCTa-
HOBJICHHBIM napameT-
pam

-Onucanue copra c 3a-
KJIIFOUEHHEM O €ro OT-
JUYUMOCTH OT OOIIens3-
BECTHBIX COPTOB, OJHO-
POIHOCTH W CTaOWIb-
HOCTH Ha OCHOBE IIPO-
BEJICHHBIX HCIBITAHUN
-IToaroroBka matepua-
JIOB Il OTYETOB O TOC-
YIAApPCTBEHHOM  HWCIIBI-
TaHUMU COPTOB HA OTJIH-
YUMOCTb, OJTHOPO/T-
HOCTb, CTAOUITLHOCTH

HUM Ha OTJIMYHUMOCTb,
OJIHOPOJIHOCTh M  CTa-
OMJIBHOCTH B COOTBET-
CTBUH C METOJUKAMH HC-
NBITAaHUH

-IIpousBoauTs yxo0a 3a
ONbITAMH B paMKax MC-
NBITAHUM pAacTeHUN Ha
OTJINYUMOCTh, OJIHOPO/I-
HOCTb, CTa0MIBLHOCTD
-IIpousBoAUTL yYeTH M
HaOJIIOEHNUSA B OIIBITAX B
paMKax HMCHBITAaHHI pac-
TEHHH Ha OTIWYHMOCTb,
OJIHOPOJIHOCTh M  CTa-
OMJIBHOCTE B COOTBET-
CTBUH C METOJUKAMH HC-
OBITAaHUH

-OncHUBATh OTJINYH-
MOCTb, OJHOPOIHOCTHh W
CTaOUIBHOCTH COpTa B
COOTBETCTBUHM C METOIH-
KaMu HUCIBITAaHUN
-PaspabaTeiBaTh 3aKitio-
YyeHHEe 00 OTIMYMMOCTHU

HUM HAa OTJIMYHUMOCTD,
OJIHOPOJIHOCTh M CTa-
OWJIBHOCTD
-Cnennduka yxoma 3a
OTBITAMH TIPH  TIPOBE-
JIEHUW HUCHBITAHUU pac-
TEHUI Ha OTJIUYUMOCTb,
OJIHOPOJIHOCTh U CTa-
OMIIBHOCTD

-[lopsimox mpoBeneHuUs
Y4E€TOB B OMbBITAX IpHU
MPOBEACHUU  UCIIBITA-
HUW PACTEHUI HA OTJIH-
YUMOCTB, OJTHOPO/I-
HOCTb M CTaOWJIBHOCTH
-Conepxanue  3aKIro-
4eHUs 00 OTIIMYMMOCTH
copTta OT O0OIIen3BeCT-
HBIX COPTOB, OIHOPOJ-
HOCTH W CTa0MJIBHOCTH
-IIpaBumna paboTsl ¢ cu-
CTeMaMH 3JIEKTPOHHOTO
JOKYMEHTO000poTa
-[IpaBuiia  paboTel CO
CHelUaJIbHbIM po-




copta OT oOmIen3BeCT-
HBIX COpPTOB, €ro OJHO-
POIHOCTH M CTaOWUIIBLHO-
CTH

-Ilonp30BaThCcs  cremua-
JIM3UPOBAHHBIM npo-
rpaMMHBIM 0O€ecCIeueHuU-
€M, B TOM 4HCJIE MO-
OWJIbHBIMH ~ TIPHUJIOKEHU-
SIMH, TIpH (POPMUPOBAHUHT
OTYETHOCTH H BEICHUU
JJICKTPOHHOU 0a3bl J1aH-
HBIX PE3yJbTAaTOB HCIIbI-
TaHWW PACTEHHM Ha OT-
JINYMMOCTb, OJIHOPO/I-
HOCTb, CTa0UIBHOCTD
-Ilonp30BaThCcs  CHCTE-
MaMHU 3JIEKTPOHHOTO JI0-
KyMEHTO000poTa
-ITonp30BaThCS KOMIIBIO-
TEPHBIMH U TEJIEKOMMY-
HUKAIIMOHHBIMA  CpeJI-
CTBaMH B mpodeccro-
HAIbHON  JICATCILHOCTH
Ipyd T[UIAHUPOBAHUM U
MPOBEJACHUU HCIIBITAHUN
pacTeHuM Ha OTJIMYHU-
MOCTb, OJHOPOIHOCTH W
CTaOMIBLHOCTE

IrpaMMHBIM  o0ecrieye-
HUEM, B TOM YHCIIE MO-
OMJIBHBIMH ~ TIPUJIONKE-
HUSIMHU, Tpu (HopMUpoO-
BaHUM OTYETHOCTH U
BEJCHUM AJIEKTPOHHON
0a3pl JTAaHHBIX PE3YJIb-
TAaTOB MCIBITAHUMA pac-
TCHHUI Ha OTIIMYHUMOCTD,
OJIHOPOAHOCT, CcTa-
OMJIBHOCTH

-CoctaB, OQyHKIMH U
BO3MO>XHOCTH HCII0JIb-
30BaHUA  HH(OpMAIIH-
OHHBIX U TEJIEKOMMY-
HUKALMOHHBIX  TEXHO-
Joruii B mpodeccuo-
HaJIbHOW JIeSITEIbHOCTH
Opu TUIAHUPOBAaHUHM U
IPOBEJCHUN  UCIIbITA-
HUM pacTeHUi Ha OTJIU-
YUMOCTb, OJIHOPOJ-
HOCTb M CTaOWJIBLHOCTH
-IIpaBuna pabGoTel C
KOMIBIOTEPHBIMU H T€-
J€KOMMYHUKAIIUOHHBI-
MU CPEICTBAaMHU B IIPO-
dbeccuoHanbHOM  Jesi-
TEJIBbHOCTH TpU IUIAHH-
POBaHUM U IPOBEIACHUU
UCIBITAHUN  pacTeHUM
Ha OTJIWYUMOCTb, OJI-
HOPOJHOCTb W  CTa-
OWJIBHOCTD

-TpeGoBaHus  OXpaHbI
TpyJa B 4YacTH, perjia-
MEHTUPYIOUIEH BBINIOJI-
HEHUE TPYIOBBIX 00s-
3aHHOCTEU

IIK 2 Oprann-
3anus rocynap-
CTBEHHBIX  HC-
IBITAHUN  COp-
TOB Ha XO35ii-
CTBEHHYIO  IIO-
JIE3HOCTh

-Pazpabotka mporpam-
MBI JKCIEPUMEHTOB B
paMKax TOCYyJapCTBEH-
HBIX UCTIBITAHUIN COPTOB
Ha XO3SIMCTBEHHYIO MO-
JE3HOCTh B COOTBET-
CTBUE€ C  3aJaHuEM
-IIpoBenenue mnpenpe-
TUCTPAIMOHHBIX HCITHI-
TaHUM  CEJIbCKOXO03S-
CTBEHHBIX PACTEHUU C
LEbI0 BBISIBJICHUS
coOpTO00OpasIoB, COOT-
BETCTBYIOIIMX MNPUPOA-

-IToxp30BaThCs  cIeIHa-
JU3UPOBAHHBIMU  3JIEK-
TPOHHBIMH HMH(pOpPMaIU-
OHHBIMH pecypcamMu |
reonH(pOPMAITMOHHBIMHU
CUCTEMaMU NpH IJIaHU-
pOBaHWU U TPOBEICHUU
WCTIBITAHUM COPTOB Ha
XO3SIICTBEHHYIO  TOJIE3-
HOCTh

-IInanupoBarh mpoBene-
HUE TPEeAPErucTPALOH-
HOT'O U TOCYJAapCTBEHHO-
T'0 WCIBITAaHUsI COPTOB HA

-[IpaBuna paboTel cO
CHenUalIn3upOBaHHBIMU
3JEKTPOHHBIMU WH-
(GOpMallMOHHBIMH  pe-
cypcamMu U TeouH(pop-
MalMOHHBIMH  CHCTe-
MaMH, UCIHOJIb3YEMbIMU
Ul TIJIaHUPOBAHUS MU
MPOBEJICHUSI  HCIIbITa-
HUW COPTOB Ha XO3dMi-
CTBEHHYIO IIOJIE3HOCTh
-30HaNBHBIE  TEXHOJIO-
THH BO3/ICIIBIBAaHUS
CENbCKOXO351MCTBEHHBIX




HO-KJIMMaTU4YECKUM
YCIIOBHSIM PEruoHOB
IIPEANOIAaracMoro BO3-
JieIbIBaHUS

-IIpoBenenue rocynap-
CTBEHHBIX HCIIBITAHUUI
COPTOB Ha XO35MCTBEH-
HYIO IIOJIE3HOCTh B CO-
OTBETCTBHUE C JICUCTBY-

IOIUMH  METOJUKaMU
roCy/1apCTBEHHOI'O MC-
NBITAHUS  CEJIbCKOXO-

3SIUCTBEHHBIX  KYJBTYP
-O0001eHne pe3ynbra-
TOB T'OCYJIapCTBEHHOIO
WCIIBITAaHUSI COPTOB Ha
XO3SIMCTBEHHYIO I10JIE3-
HOCTb C IIEJIBI0 MOJIr0-
TOBKH NPEIJIOKEHUI O
BKJIIOYCHUH COPTOB B
I'ocynapcTBeHHBIN  pe-
ecTp CEJIEKIIMOHHBIX
JOCTH>KEHHI, JIOMy-
HIEHHBIX K MCIOJIb30-
BaHUIO

-Onucanue COPTOB,
BIIEPBHIE BKJIFOYAEMBIX
B l'ocynapcTBeHHBIN
peecTp CEeNEKIUOHHBIX
JOCTHIKEHHUH, JIOITy-
HIEHHBIX K MCIOJIb30-
BAHUIO

-IlonroroBka pexoMeH-
JlallMil IO MCIOJIb30Ba-
HUIO COPTOB, BKIIFOYEH-
HbIX B l'ocynmapcTBeH-
HBIIl peecTp CeJeKIIH-
OHHBIX TIOCTHKEHHH,
JOMYIIEHHBIX K  HC-
MOJIb30BAaHNI0, B KOH-
KpPETHBIX YCIIOBUSIX
MMOYBEHHO-
KJIMMAaTUYECKUX 30H
-IToaroroBka matepua-
JOB AN pa3paboTKH
OTYETOB O Trocyjaap-
CTBEHHOM  HCIIBITAHUU
COPTOB Ha XO3SMCTBEH-
HYIO MOJIE3HOCTh

XO3SIMICTBEHHYIO  IOJIE3-
HOCTh

-Onpenenars  arporex-
HUKY BO3/IEJIBIBAHUS
KyJIbTYp B paMKax Ipo-
BEJICHUsI Mpeaperucrpa-
LUOHHOTO M rocyaap-
CTBEHHOI'O  COPTOUCIIBI-
TaHUSl C Y4ETOM OCOOEH-
HOCTEH 30HAJIbHBIX TEX-
HOJIOTHM BO3JEJIBIBAHUI
-IIpousBoauTs 3akinagxKy
MEJKO/IEISIHOYHBIX OIIbI-
TOB 1O IPOBEACHUIO
KOHKYPCHBIX HCIIBITAaHUM
COPTOB B COOTBETCTBHUE C
METOJUKaMU  rocypaap-
CTBEHHOI'O  MCIIBITAHUS
CEJbCKOXO035CTBEHHBIX
KYJbTYD

-IIpousBoauts yxoa 3a
ONbITaMH IO IpOBeJie-
HUIO KOHKYPCHBIX HCIIbI-

TaHHW COPTOB M HX
odopmiieHre
-IIpon3BoauTs  y4eTHl,

BKJIIOYAsl y4eT ypoxas, 1
HaOJIIOJICHUS B OTBITAX B
COOTBETCTBUM C METO/U-
KaMH TOCYJapCTBEHHOTO
UCTIBITAHUSL  CeJIbCKOXO-
3STMCTBEHHBIX  KYJIBTYP
-IIpou3BoguTh HMMMYHO-
JOTHYECKYTO OLIEHKY
COPTOB C HCIIOJIb30BAaHU-
€M METO/IOB OTpeere-
HUSL  paclpoCTPaHEHHO-
cTH Oomne3Hel U Bpenu-
TeJIed W CTENeHU Iopa-
KEHUS KyJIbTyp 00me3-
HAMH M  BpeIUTEISIMU
-OtOuparp 1poOBI pac-
TEHUH A1 1TabopaTopHO-
ro aHajgm3a B COOTBET-
CTBHM C TOCYJapCTBEH-
HBIMH CTaHJAapTaMH B
obmact orbopa mpod
-Onpenensath noka3aTenu
KayecTBa MPOIYKIMU (3a
UCKJIFOYEHUEM IIOKa3are-
ael, TpeOYIoUMX XHMH-
YECKUX aHAJIN30B)
-Bectu [IEPBUYHYIO

KYJIbTYp
-Ilopsinox mpoBeneHun
IPEIPETUCTPALOHHBIX
UCIIBITAHUHN CEJIbCKOXO-
351ICTBEHHBIX PAaCTCHUU
-TexHuka 3aKJIaJIKH
MEJIKOJIEISIHOYHBIX I10-
JIEBBIX OIIBITOB B COOT-
BETCTBUE C METOJUKA-
MH TOCYIapCTBEHHOI'O
UCIBITAaHUSL CEJIbCKOXO-
3SICTBEHHBIX  KYJIBTYP
-Ilepeuens y4eToB U
HaOJIr0/IeHUI B OombITax
JUISL KQKIOM KyJbTYpBI
B COOTBETCTBUE C Me-
TOJIMKaMH rocynaap-
CTBEHHOTO HCIBITaHUS
CEJIbCKOXO35ICTBEHHBIX
KYJIbTYp

-Meronbl OLEHKH pac-
IPOCTPAHEHHOCTH  0O0-
JIE3HEN U BpeAUTeNe U
CTENEHH  IOPaKEHUs
KyJbTYyp OOJNE3HSIMU U
BPEIUTEISIMU B OIBITaX
0  COPTOMCIBITAHUIO
-Metoasr oTbopa pac-
TUTENBHBIX npoo
-MeToasl onpeneneHus

BJIAYKHOCTH, MaccChbl
1000 3epen, HaTypbl
3€pHa, BKycCa
-IIpaBuiia MIPUEMKH

COPTOOIIBITOB B TOCY-
JTApCTBEHHOM COPTOMC-
NbITAHUU

-ATOpUTM  METOAOB
CTaTHCTUYECKOW 00pa-
OO0TKM pe3yJIbTaTOB HC-
MBITAHUA
-PexomMeH10BaHHBIC
GbopMBI  TOKYMEHTAIUU
0  COPTOUCHBITAHUIO
-Oopma U CTpyKTypa
OoT4eTa O pe3yibTarax
COPTOMCIIBITAHUS
-ITopsimox BEJCHHUS
I'ocynapcrBenHoro pe-
eCcTpa  CEJIEKIMOHHBIX
JTOCTHIKCHUH, JIOIy-
HIEHHBIX K MCIOJIb30-
BAHUIO




COPTOUCIIBITATEIIHLHYIO
JOKYMEHTAITUIO
-O6pabartbiBaTh pe3yiib-
TaThl OIBITOB IO TOCY-
JTApCTBEHHOMY  UCIIBITa-
HUIO COPTOB Ha XO3s-
CTBEHHYIO IOJIE3HOCTh C
UCIIOJIb30BaHUEM CTaTH-
CTHYECKHX METOJIOB
-[Tonb3oBaThCs JJIeK-
TPOHHBIMH  CHCTEMaMU
JTOKYMEHTO000pOTa
-ITons30BaThca  cneuu-
QIBHBIM  [TPOTPAMMHBIM
oOeclieyeHHEM, B TOM
qucie MOOWIJIbHBIMU
PHIOKCHUSIMU, npu
(dbopMHUpOBaHHH  OTYET-
HOCTH O TOCYyJIapCTBEH-
HOM WCIIBITAHUN COPTOB
Ha XO3SMCTBEHHYIO IIO-
JI€3HOCTh, BEJICHUH JJICK-
TPOHHOW 0a3bl JaHHBIX
pe3yabTaToB
-ITonb30BaThCsl KOMIIBIO-
TEPHBIMU U TEICKOMMY-
HUKALIMOHHBIMU  Cpe/I-
cTBaMH B mpodeccuo-
HAJIBHON  JeSTENIbHOCTH
Npy  TUIAHUPOBAHUU U
MPOBEJICHUH HCIIBITAHUMA
COPTOB Ha XO3SWCTBEH-
HYIO TOJIE3HOCTh

-IIepeuens pooB U BU-
JIOB PAacTeHUM, MO KO-
TOPBIM  XO3SIICTBEHHAs
IIOJIE3HOCTh ~ yCTaHaB-
JIMBAETCSI HA OCHOBAHUU
rOCyJapCTBEHHBIX  HC-
MBITAHUI

-IIepedyeHp poaoB U BHU-
JIOB PAacTeHHi, MO KO-
TOPBIM  XO3SMCTBEHHAs
I10JIE3HOCTb copTa
YCTaHABIMBAETCS  HAa
OCHOBAHHUH JKCIEPTHON
OLICHKHU

-Oopma U CTpyKTypa
OIMCAHHUS COpTOB,
BIIEPBBIE BKJIIOUAEMBIX
B l'ocynmapcTBeHHBIN
peecTp CeNeKLIMOHHBIX
JTOCTHIKEHHUH, JIOITy-
LICHHBIX K HCIIOJIB30-
BaHUIO

-[IpaBuna paboTsI ¢ cu-
CTEMaMHM 3JIEKTPOHHOI'O
JOKYMEHTO000poTa
-IIpaBuna paboTel co
CIEeUaJIbHBIM npo-
rpaMMHBIM ~ oOecrieyue-
HUEM, B TOM YHCIIE MO-
OWJIBHBIMH  MIPHJIOXKE-
HUSAMH, TpU HOPMHPO-
BaHUU OTYETHOCTH O
rOCy/JapCTBEHHOM  HC-
IOBITAaHUU COPTOB  Ha
XO3SIMCTBEHHYIO I10JIE3-
HOCTb U BEJCHHUU DJIEK-
TPOHHOM 0a3bl JaHHBIX
pe3yNbTaToB

-CoctaB, (QyHKUUH U
BO3MOXKHOCTH HCIIOJIb-
30BaHMs  MH(popMaIu-
OHHBIX U TEJIEKOMMY-
HUKAaLMOHHBIX  TEXHO-
Joruii B Tpodeccuo-
HaJIbHON J1€ATEIbHOCTU
IpU IJAaHUPOBAHUU U
IPOBEJCHUN  HCIIBITA-
HHAM COPTOB Ha XO34M-
CTBEHHYIO II0JIE3HOCTh
-[lpaBuia  paboTel  C
KOMIIBIOTEPHBIMU U T€-
JI€KOMMYHUKAIIHOHHBI-
MU CPEICTBAMHU B IIPO-




deccroHanbHOW  JIes-
TEJIBbHOCTH IIpU IUIAHM-
POBaHMM U IPOBEIACHUU
WCTIBITAHUN  pacTeHUU
Ha XO3SIMCTBEHHYIO MO-
JI€3HOCTh

-TpeGoBanusi  OXpaHbl
TpyZla B 4YacTH, perjia-
MEHTHUPYIOLIEH BBIIOJ-
HEHUE TPYIOBBIX 00s-
3aHHOCTEH

1.7. Cpok ocBoeHMS JOIOJHUTEIBHOMN PO eCCHOHATBHON TporpaMMbl «I eHeTHKa- KaKk OCHOBA
CEJICKIIMOHHOM AeITEILHOCTH» — 252 yaca.




1.4 YueOubIii mi1an

1/

HaumenoBanusa monys, paszena,
TEMBI

Bce-
ro

COB

KonTakTHas paboTa, yac., B TOM YHCIIE:

ayauTopHas paboTa, 4ac. | ¢ IpUMEHEHHEM JIUCTaH-

LIMOHHBIX 00pa3oBaTelb-

HbIX TexHosoruil (JIOT),
qac.

DnexTpoHHOE 00Y-

YCHUC

(30), yac.

JIk 113 | Becero | JIx | II3 Bcero

JIk

I13

Bcero

Camocros-
TeJabHas
paborta,
qac.

Craxu-
POBKa,
yac.

dopMa KOHTPOJIS

Mopnyas 1. «MosekyisipHas ce-
Jexkuus. 'eHHas MH/KEHePHUs»

78

11

Konuenuuu u MeToabl reHHOMI
HH/KeHEepPHH:

-BO3HUKHOBEHUE U Pa3BUTHUE T'CHE-
THYECKOW MHKEHEPHUU;

- (pepMeHTHI TEHHON MH)KEHEPHH,
-pECTPUKTAa3bl KAK HHCTPYMEHT
TE€HHOU MH)KEHEPUH;

-pazaenenue ¢pparmentos JHK mo
pa3Mepam u oOHapyxkeHue Qpar-
MEHTOB C ONPEIEICHHON MOCIEN0-
BaTEIbHOCTHIO HYKJIEOTUIOB;
-TMIOHATHE O TUIa3MUAAX U BEKTOpax
KaK MHCTPYMEHTax €HETHYECKON
UHXXEHEPUH,

-KJIOHUPOBAHHUE TE€HOB.

18

10

1.2

I'eneTnuyeckue MAHUNYJISILIUM HA
MOJIEKY/JIIPHOM YPOBHe:
-TIOHSITHE BEKTOPA U €r0 EMKOCTH,
-KOHCTPYHpPOBaHNUE PEeKOMONHAHT-
veix JJHK;
-peCTpaKkLIMOHHO-IUTa3HBIA METO/;
-meTo1bl kinoHupoBanus [JHK;
-OIIpEeEJICHUE HYKJIEOTUIHOM 110-
CJIEIOBATEIbHOCTH (CEKBEHHUPOBA-
nue) JIHK.

20

14

1.3

IHonmumepa3nas nenHasi peak-
LU

18

10




-MEXAHU3M ITOJIMMEPAZHOM LICTTHOU
peaKkuuu;

-ocHOBHBIE ATansbl [TIP;
-MCIIOJIb30BAaHNE METOIA.

14

BBenenne HOBOro reHa B KJIETKY
— TeHbI-MapKephl;

-peryisiius 3KCIOPECCUU TEHa Yy
MIPOKAPUOT U DYKApHUOT;

-TUIIbI BEKTOPOB;

-IJIa3MbI arpo0aKTepHii;
-TPaHCIIO30HbI;

-CIIOCOOBI MPSIMOTO BBEACHUS FeHA
B KJIETKY.

20

12

HpOMe)KYTOLIHaSI aTTeCTanusa

Wrtoru mo moxgymo 1

78

20

10

46

Mogayan 2. «buorexHnosioruye-
CKHMe MeTO/bI B CeJIeKINHU
TexH0JI0OrMu YCKOPEHHOM ceJleK-
MU

2.1

Kierounasi uH:keHepus:
-OMOTEXHOJIOTHS KaK HAayKa;
-IIPUMEHEHUE METOJI0B OMOTEXHO-
JIOTUU B CEIICKIINH;
-HCIIOJIH30BAHKE KYJIBTYpPhI H30JIH-
POBaHHBIX KJIETOK, TKaHEeW U opra-
HOB B OMOTEXHOJIOTHHU,;

-KyJIbTypa KaJUTyCHBIX TKaHEH;
-MYCIIEH3UOHHBIC KYJIBTYPBI, HX
MOJIy4eHUe, KyJIbTUBUPOBAHUE U
HCTIOJIb30BAHMUE;

-perenepariis 1 MopQoreHes pac-
TEHUH B KYJIbTYpE in Vitro;

16

10

2.2

Ipumenenune metomoB iN-vitro B
CeJIEKIMU PACTEeHH:

-MIPEOJI0JICHUE TIPOTAMHOMN M MOCT-
TaMHOW HECOBMECTUMOCTH IPH

16

10




OTIANEHHON TUOpUIN3aIluu  pac-
TCHMI;

-UHAYKIUS TalUIOUANH B KYJIBTYpe
TKaHEH M HCIOJIb30BAHHME TaIlIOU-
JIOB M JIUTAIuIOMJI0OB B CEJEKIIMHU
pacTeHuit;

-KJIETOYHAs CEJIEKIMs PACTCHU,
-HCIOJb30BaHUE  TUOpUIN3ALUU
COMATHYECKUX KJIETOK B CEJEKIIMHU
pacTeHHil;

-KPHOCOXPAHEHUE KaK METO/I CO-
3/1aHus OaHKa KJIETOK U TKaHEell;

2.3

I[Ipumenenne metonoB iN-vitro B
ceJIEKIIUU PacTeHuil 1JIs pa3-
MHOKeHHUS He ’KU3HEeCTI0COOHBIX
THOPHU/IOB:

- BOMOPHOKYJIBTYpa, TOTUIIOTEHT-
HOCTb PAaCTUTENIbHBIX TKaHEH;
-COMaTHYECKHI SMOpHOTeHes;
-MCI0JIb30BaHNE KYJIBTYPbl H30JIH-
POBaHHBIX TKaHEH H KIIETOK B Ce-
JIEKIMH PACTCHUH.

20

12

2.4

I'eneTnueckue pecypcbl — OCHO-
Ba COBPEMEHHOM CeJICKIMU:
-hOpMHpOBaHUE CTPATETHYECKUX
3aa4  COBPEMEHHOM  CEIIEKIUHU
pacTeHui;

-U3y4€HHE TIEHETUYECKUX peCcyp-
COB;

10

2.5

MoJiekyJISIpHO-TeHETHYeCKHE
MapKepbl U COBpPeMEHHbIE MeTO-
abl JHK-TunupoBanus:
-cTpaTerus MOJICKYJISIPHO-
TeHETUYECKOTO MAPKUPOBAHMS,
-KJacCU(UKAIUA ~ MOJICKYJISIPHO-
TeHETUYECKUX MApKEPOB M OCHOB-

10




HbIx MetogoB JJHK-tunupoBanus;
-OMpEe/ICICHUE XPOMOCOMHBIX U
JPYTUX KPYIHBIX T€HOMHBIX Iepe-
CTPOEK;

-MCIIOJIb30BaHNE MAPKEPOB ISt
3alIUThl HOBBIX COPTOB;

2.6

IIpakTHyeckoe NpUMeHeHue
MapKep-BCIIOMOraTeJIbHOM  ce-
JICKLMH:

-MapKepHasi TOMOILIb Mpu Oek-
KPOCCUPOBaHUM TI'€HOTUIIOB C MO-
HOTEHHBIM ITPU3HAKOM;
-MapKepHasi TOMOIIb Tpu Oek-
KpPOCCUPOBaHUU HOJUTE€HHOT O
MIpU3HAKA;

-MapKepHasi IOMOIlb PEKyppeHT-
HOM cesleKIMHu  (peKyppeHTHOMY
o160pY);

-KOMOMHHPOBAaHHBIN 0TOOp, OCHO-
BaHHBIN Ha (DEHOTHUIIE U MapKepax;
-COBOKYITHBIN cerperaluoHHbIN
aHau3;
-UICHTHU(UKAIIAS
«MapKep-TpU3HAK»;
-OJIOKM CLIETIJICHHBIX T€HOB.

acconualmm

20

12

HpOMe)KYTOLIHaH aTTeCTanusAa

Wroru mo momynio 2

94

24

16

52

Mopnyas 3. I'eHeTMka MMMYHH-
TeTra pacreHnil. 'eHeTKa OHTO-
reHe3’a pacTeHuil

48

3.1

ITonssTHEe WMMYHHTETa pacre-
HUIA.

- Bknag H.M. BaBunoBa B usyue-
HUU TTPOOJIEMbI HMMYHHUTETA.

10

3.2

OcHOBHBIE THIIBI MMMYHHMTETA
pacTeHuii.

10




- Tumnbl aKTHBHOTO UMMYHHTETA
HecrienupuuHbld  (0a30BBIA  WUM-
MYHHTET WA TOPU3OHTAIIbHAS
YCTOMYHMBOCTh) M CHEUU(PUIHBIN
(BepTHKaIbHAS WU
pacocrienupuyeckas yCTOWYH-
BOCTbD).

3.3

MoJiekyJasipHO-TEHeTHYeCKUe
MeXaHM3MbI

Hecneun(puIecKoro BPOKICHHO-
ro HIMMYHHUTETA PACTeHHI.

- PenenTopbl BpOXIEHHOTO He-
CHETIM(PUIHOTO UMMYHHUTETA

U WX JIATAHJBI.

- Crpykrypa peuentopoBPRR. Ak-
TUBUpYOIKE ux gurasasl PAMP,
HAMP, DAMP—uy:xepo1HbIii
Oouomarepuas, MOMaBIIMKA Ha TMO-
BEPXHOCTbh KJIETKHU.

10

3.4

MoJiekyJISIpHO-TeHETHYeCKHe
MeXaHU3Mbl

crnenu(puYecKoro BPOKICHHOIO
HMMYHHTETA.

- DddexropHbie

MOJIEKYJIbl TaTOT€HOB (JIUCUTO-
pbl) 1 ux peuentopsl (R — 6enkwu).
- JloMeHHas CTPYKTypa peLenTto-
POB, OCHOBHBIE THIIBI.

- LRRs — crpykrypHas ocHoBa
MMMYHHOI'O OTBETA PACTEHUH.

3.5

OO0mue NpPUHUMIBI PeryJasiuuu
Pa3BUTHHA pacTeHUH

- 'eneTnveckuii KOHTPOIL MOPGO-
reHe3a pacTeHHH.

- I'eHeTHUYECKNIl KOHTPOJIb pa3BU-
THSI pa3HBIX JIOMEHOB 3apO/IbIIIIA.




[IpoMexxyTouHas arrecrauus

Wroru mo moxymio 3

48

18

10

18

Mopnyas 4. I'eneTH4eckue
TEXHOJIOTM PACTEHNH B
pelIeHnH 32124 CeJIeKINH
1 CEMEHOBO/ICTBA

30

4.1

I'enoMHoOe penakTHpPOBaHHE pac-
TeHUH.

- Cucrema CRISPR-Cas mis mo-
Jy4eHUs TEJICBBIX MYyTaIMil B pa3-
JUYHBIX PACTHTEIBHBIX
OpraHu3Max.

16

4.2

MoJieRyasipHO-TeHeTHYeCKUe
MapKepbl

- Tumel reHeTUYECKUX MAPKEPOB.

- MGTOI[I)I CO31aHUuA TCHETHYCCKUX
MapKepOB.

12

[IpoMexxyTouHas arrecrauus

Wroru no moaymio 4

30

10

12

HTrorosas arrecramusi

NTOI'O

252

36

36

72

42

42

128




1.5 KasenaapHsiii yueOHbI rpadpux
Jl71st Bcex BUIOB ayJAUTOPHBIX 3aHSATUN yCTaHABIMBACTCS aKaJIEeMUUECKUIN Yac MPOJAOHKUTEIBHOCTBIO 45 MUHYT.
Pexxum 3ansatuii — 8 aKaICMHUYCCKUX 4aCOB B ACHb.
Cpoxk 0CBOEHUSI TPOTrpaMMBbl COCTABJISIET / HE/IEb.

HanmenoBanue Momyis Koun- VueOHble Heenu (KOJIMYECTBO YacoB)
Ne BO 1 2 3 4 5 6 7
n/n 4acoB HeJeIs Heeus HeJIeIsl HeJenst HeJenst HeJeust HeJenst
1. | Moayasb 1. «kMoJsekyJisipHasi ce- 78 36 36 6
Jexknus. ['eHHasi mHKeHepHs»
2. | Moayasb 2. «buorexHoJsioruye- 30 36 28
CKHe MeTO/IbI B CeJIEKIINHI 94
TexHOI0THH YCKOPEHHO ceJieK-
UM
3. | Moayas 3. 'eHeTHKa UMMYHHTe- 4 4 12 28
Ta pacreHuii. ['eHeTHKa OHTOre- 48
He3a pacTeHuil
4. | Moayas 4. 'eHeTH4eckune 30
TEXHOJIOTHM PACTEHNH B 30
pelleHnH 3a/1a4 CeJIeKIINU
W CeMEHOBO/ICTBA
5 | UToroBelii KOHTPOJIb 3HAHUM 2 2
WUTOI'O: 252 36 36 40 40 40 28 32




4. COAEP) KAHUE IMPOI'PAMMBbI
4.1. JlekunoHHbIE 3aHATHS, MX COJIep:KaHMe H 00beM B Yacax

Ne Tema Kou-

i Coneprxanue BO

4acoB

Moayasb 1. «MoJgekyiasipHas cejiekuusi. ' eHHast HHKeHepUs»

1.1 | KoHnenuuu 1 MeToabl FeHHOI HHIKe- Bsenenue. 4
HEPHU: Onpenenenre -reHHOM MHXKEHEPHUH.
-BO3HUKHOBEHUE U PA3BUTHE F€HETHYE- Ucropus pa3BuTus chep reHeTUKH U
CKOM MHXEHEPUH; TEHHOW UH)KCHEPHUH U €€
- (hepMeHTHI TEHHOW WH)KEHEPUH, BIMSIHHE Ha (pOpMUPOBaHHE COOT-
-pPECTPUKTA3bl KAK UHCTPYMEHT '€HHOU BETCTBYIOIIUX TEPMUHOCHUCTEM.
WHXXEHEPUH;

-paznenenue pparmenton JIHK mo pas-
MepaM 1 oOHapykeHue (pparMeHToB C
ONPEEICHHOM MOCIEA0BATEIBHOCTHIO
HYKJICOTH/IOB;

-IIOHSITHE O IJIa3MUIaxX U BEKTOpax Kak
MHCTPYMEHTaX Fr€HETUYECKON UHKEHE-
pun,

-KJIOHUPOBAHUE I'€HOB.

1.2 | 'eneTnueckre MAHUMYJISUU HA MO- -npeoOpa3zoBaHNe T€HOTUIIOB KJIETOK 4
JIEKYJSAPHOM YPOBHE! pacTeHui, myTeM COMAaTHYECKOM TU-
-IIOHSITHE BEKTOPA U €r0 €eMKOCTH, Opuau3anuu (Moxy4eHust THopu-
-KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX HBIX KJIETOK),

JTHK; - mpeoOpa3oBaHKe TEHOTUIIOB KIETOK

-peCTpaKkIMOHHO-TUTa3HbIA METO/I; pacTeHui MmyTeM NepeHoca B KIIETKH

-meTo1bl kinoHupoBanus JHK; TE€HETUYECKOTO MaTepuaa, mpouc-

-OTpeJICICHNE HYKJICOTUIHOM MOCTAEA0- | XOMSIIETO OT APYTUX KIETOK,

BarenbHOCTH (cekBeHHpoBanue) JHK. -IPOTOIIa3Mbl KJIETOK — UCXOAHBIN
MaTepuai

1.3 | losimmepa3Has HenHAasi peaKkus: Craguu nocranosku [1LP 4
-MEXaHWU3M ITOJIMMEPAa3HON enHou peak- | -ITL[P-aHanu3 coctout us Tpex cra-

UM, -
-ocHOBHBbIE dTansl [111P; - akcTpakuuu (u3Bnedenun) JJHK u3
-MCIO0JIb30BaHUE METO/IA. OouornpenapaTa v yAaaeHUH UITU
HEUTpaIU3aluu MOCTOPOHHUX MPHU-
MeceH,
- JIN3UC KIJIETOK CUIILHOTO Xa0TPOTI-
HOT'O are’Ta - r'yaHuIMHa TUOLMOHA-
Ta,
- METOJI MPOOOMOATOTOBKH OCHOBaHA
Ha WCIIO0Ib30BaHUH HOHOOOMEHHH-
koB tuna Chilex.
1.4 | BBeeHHe HOBOIO I'eHA B KJIETKY — - CHHTE3 WIH BBIJIEJICHUE COOTBET- 6

-Te€HBI-MapKePBhI;

-pETyIISAIUS IKCIPECCHH TEHa Yy MpoKa-
PHOT U 3YKapHOT;

-TUTIBI BEKTOPOB;

-IJ1a3MBbl arpoOaKTepHii;

-TPaHCIIO30HBI;

-CII0OCOOBI MPSIMOTO BBE/ICHUS T'€HA B
KJIETKY.

CTBYIOIIETO I'eHA;

-BKJIFOUEHHE JAHHOTO T'eHa B BEKTOP,
o0ecreynBaroIuil ero pa3sMHOKEHUE
(KJIOHUpOBaHUE);

-OCYILIECTBJIEHHE [IEPEHOCA I'€HA C
MOMOIUIbIO BEKTOPA B KIIETKY-
PELMITUEHT U BKJIIOUYEHHUE B €€ TCHOM
(TpaHcrenes);




-(pyHKIIMOHUpPOBaHKE T'€HA B KJIETKE-

penumnuenTe (aganTaiys reHa)

Moayab 2. «buoTexHoJioru4ecKne MeToIbl B €
TexH0JI0rMH YCKOPEHHOM CeJIeKIIMID)

CJICKIIUU

2.1 | KiierouHasi HHKeHepHs:
-OMOTEXHOJIOTHSI KaK HayKa;
-IpUMCHCHHUC MCTO10OB OMOTEXHOJIOTHH B
CEJICKIIUH;

-UCIIOIb30BAaHUE KYJIBTYPBl U30JIUPOBAH-
HBIX KJIETOK, TKaHed M OpraHoB B OHO-
TEXHOJIOTHH,;

-KyJIbTypa KaJUTyCHBIX TKaHEH;
-MYCIIEH3UOHHBIE KYJIBTYPBI, UX IOJIy4e-
HHE, KYJIbTHBUPOBAaHHE M HCIIOJIb30Ba-
HHE;

-pereHepanusi 1 MOp(horeHe3 pacTeHuil B
KyJIbType in Vitro;

- KyJIbTUBHPOBAHUE U KIIOHUPOBAHUE
KJIETOK Ha CIEUUalbHO MNoJ00paH-
HBIX Cpenax,

-rudpuan3anus KJIeTok,

-repecajika KJIETOUHBIX S1€Ep,
-MUKPOXUPYPrUUYECKHE ONEPaLUU 110
«pa3bopke» u «cOopke» (pPEeKOoH-
CTPYKIIMH) KU3HECTIOCOOHBIX KJIETOK
U3 OTJENBHBIX (pparMeHToB,
-KYJbTUBUPOBAHUEM OTJEeNBbHBIX
KJIETOK WJIM TKaHEeW Ha CHelMalIbHbIX
HCKYCCTBEHHBIX CpeJax,

- METO/JI T'aryIoOnJI0B,

-METOJl MPOPALIMBAHUS TBUIBLEBBIX
3EpPEH Ha NCKYCCTBEHHBIX Cpeaax

2.2 | Ilpumenenne MetToaoB iN-Vitro B ce-
JIEKIIUM PACTEHHUH !

-IIPEO0JIEHHE IPOraMHON M IMOCTTaMHOM
HECOBMECTHUMOCTH IIpU OTIHAIEHHON TI'H-
OpuaAM3aluu paCTEHUN;

-UHAYKIUS TalUIOWIMN B KYJIbType TKa-
HEll ¥ WCIOJIb30BaHUE TaIIOUO0B U JIH-
rarIoON/I0B B CEJIEKIINU PaCTEHHUI;
-KJICTOYHAsI CENIEKIHsI PACTCHUH,
-UCIIOJIb30BaAHUC FI/I6pI/II[I/ISaHI/H/I coMartru-
YEeCKUX KJIETOK B CEJIEKIINU PaCTECHHI;
-KpHOCOXpAHEHHE KaK METOJ[ CO3JaHHs
0aHKa KJIETOK U TKaHEH;

-comaTuyeckass  rHOpuan3aIus —
CO3/1aHUE HEMOJIOBBIX THOPUIOB,
-BBbIJICJICHUE, KyIbTUBUPOBAHUE |
CIIMSIHAE W30JIMPOBAHHBIX MPOTOILIA-
CTOB,

- npamas (RO3UMueHas) cenekyusl,
MIPH KOTOPOIl BBKUBAET JIUIIIH OIpe-
JIETICHHBI KCKOMBI MYTAHTHBIN THIT
KIIETOK;

-HenpAMas (He2amueHas) ceieKkyust,
OCHOBaHHasi Ha U30MPATENbHOMN TH-
0eI HEYCTOWYMBBIX JCIISAIUXCS
KIIETOK, HO TpeOyrolas J0MmoIHU-
TeIHHOU UACHTU(DHUKAIINH Y HUX MY-
TaIMOHHBIX U3MEHEHU;

- MOomanvHas cenekyus, Ipu KoTo-
PO MHANBUAYATHHO TECTUPYIOTCS
BCE KJICTOYHBIC KJIOHBI;

-8U3YANIbHASL CeTleK-

Yus N HeceleKmugHbulil omoop, Korja
BapHaHTHAs JIMHUS MOXKET OBITh
UAeHTU(PUIIMPOBaHA Cpeln BCel To-
MWW KJIETOK BU3YalbHO WUJIH MPU
MCIIOJIb30BAHNN OMOXMMHUYCCKUAX
METOJIOB (TOHKOCIIOMHAS WITU SKH/I-
KOCTHasi XpoMarorpadusi, pagruonM-
MYHHBIN aHaIIN3, MUKPOCTIEKTPOJO-
TOMETpUS U Jp.).

2.3 | [IpumeneHue MeTo0B iN-Vitro B ce-
JIEKIMU pacTeHMil 11 pa3MHOKeHU s
He KM3HeCNOCOOHbIX THOPHU/IOB:

- HOMOPHOKYJIBbTYpa, TOTUIOTEHTHOCTh
pacTUTEIBHBIX TKAHEH;

-CETIeKIMsl PAaCTeHH Ha KIECTOYHOM
YpOBHE,

-TMIOTy4YeHUE TaIUIOUJOB in Vitro o
WCTIOJIB30BaHUE UX B CEJICKIIHH,
-MHKPOKJIOHAJILHOE  Pa3MHOXKEHHUE

-COMAaTHYECKUI IMOPHUOTECHES;

pacTeHui in vitro,




-UCIIOJIb30BAaHUE KYJIBTYPbl U30JIUPOBAH-
HBIX TKAHEW U KJIETOK B CEJICKIIMU pacTe-
HUH.

2.4 | 'enHeTnuyeckHe pecypchbl — OCHOBA CO- | -TIPABUJIBHBIN BBIOOD 7151 paOOTHI HUC-
BPEMEHHOM CeJIeKIUH: XOJIHOTO Marepuana,
-opMHpOBaHUE CTpaTErMUECKUX 3a/ad | -TeHeTHYecKoe pa3HooOpasue,
COBPEMEHHOM CEJIEKIIUU PACTCHUH; -BIIMSIHUE OKPYJKAIOIIEW cpeasl Ha
-U3y4YEHUE TEHETUYECKUX PECYPCOB; IIPOSIBJICHUE HACJICJCTBCHHBIX IIPH-
-COBPEMEHHBIE TMOAXO/bI B U3YYECHUH T'e- | 3HAKOB MPU THOPUAM3ALNN OpraHu3-
HETUYECKHX PECYPCOB PACTEHUN U METO- | MOB.

IIbl UX pealln3aluy;

-OCHOBHBIC 3aJja4d II0 YIPABIECHUIO Te-
HETUYECKUMH peECypcamMy pacTeHMI;
-CTpaTeTuu 1O U3YYECHHIO U UCIOJIb30Ba-
HHUIO T€HETUYECKHUX PECYPCOB PACTEHUM

2.5 | MosekyJisipHO-TeHeTHYeCKHe MapKe- | -[IOHATHE «MOJIEKYJIIPHO-
pel U coBpemeHHble Meroabl JIHK- | reHeTnueckuii Mapkep»,
THNMPOBAHMA! -MapKepbl YYacTKOB CTPYKTYPHBIX
-CTpaTerusi MOJIEKYJIIPHO-TEHETHYECKOr0 | TEHOB, KOAUPYIOIIUX AMHHOKHUCIIOT-
MapKUPOBAHUS, Hbl€ II0CJIEJOBATEIBHOCTH OENKOB
-KJIacCH(pHUKAIHS MOJIEKYJISIPHO- | (3NIEKTpOPOpETUIECKHEe  BapUaHTHI
IEHETUYECKUX MAapKepoB U OCHOBHBIX | O€IKOB),
meronos JJHK-tunupoBanus; -MapKepbl HEKOJAUPYIOLIUX YYaCTKOB
-OIIPENIEJICHUE XPOMOCOMHBIX U JPYIHX | CTPYKTYpPHBIX I'€HOB,

KpPYHIHBIX T€HOMHBIX [IEPECTPOEK; -MapKepsl Pa3IuYHbIX IOCIEN0Ba-

-MCIIOJIb30BaHUE MapKepoB il 3amuThl | TenbHOocTel JJHK,

HOBBIX COPTOB -CKaHUPYIOLIHe METO/IbI JTHK-
TUIIUPOBAHUSA, MPUMEHSIEMbIE I
MOKMCKa HEM3BECTHBIX MyTallui B 3a-
paHee U3BECTHBIX MOCIIEOBATEIBHO-
CTSIX,
-IAarHOCTUYECKHE  METOIbl  JHK-
TUMMPOBAHUSA, HCIOJIb3yeMblE IS
aHajgu3a MyTallM M W3MEHEHUW B
ONpeENIEHHBIX TO3UIIMSIX,
-TEXHOJIOTUM CEKBEHUPOBAHUSA, KO-
TOpblE MOTYT OBITH 3a/1eHiCTBOBaHbI
JUIsL BBISBJICHUSI BCEX BUAOB HU3MEH-
YUBOCTH.

2.6 | [IpakTHyeckoe NMpHUMeHeHHEe MapKep- | -UCIOJIb30BAHUE MOJIEKYJISIPHBIX

BCIIOMOI'aTeJIbHOM CeIeKIMU:
-MapKepHasi MOMOIIb NMpU OEKKpOoCcCUpo-
BaHUHM TEHOTHIIOB C MOHOTCHHBIM MPH-
3HaKOM

-MapKepHasi TOMOIIb MPU OEKKPOCCHUPO-
BaHUM MOJIMT€HHOTO PU3HAKA;
-MapKepHasi MOMOIIb PEKyppEeHTHON ce-
JeKIMH (PEeKyppeHTHOMY 0TOOpY);
-KOMOHMHHPOBAHHBIN 0TOOp, OCHOBaHHBIN
Ha (peHOTHIIe U MapKepax;

-COBOKYITHBIM CerperalluOHHbIN aHaIN3;
-UaeHTU(UKALUS accouuauii «Mapkep-
IPU3HAKY;

MapKepoB B CEJICKIMU MIICHUIBI Ha
YCTOMUMBOCTB K OYypoil prkaBUMHE,
-JIHK — TexHonoruwm nmis ympa,iie-
HUs [IOTOKOM TE€HETUYECKOro0 Mare-
puana,

-TOPU30HTAJIbHBINA IIEPEHOC T'€HOB OT
TPaHCT€HHOW JUMHUM KapTodens K
OakTepHaIbHOMY MATOTEHY,




‘ -0JIOKH CLCIIJICHHBIX I'CHOB.

Moayab 3. «I'eHeTHKA HMMYHUTETA PACTEHUH.

I'eHeTHKA OHTOreHe3a pacTeHUiI»

3.1 | IlonsiTHe UMMYHHUTETA PACTEHMIA. - H.W. BaBunoBa B HM3y4eHUU IIPO-
- Bxmang H.M. BaBunoBa B wu3ydeHum | OieMbl HMMyHHTeTa. Bo30ymurenu
po06JIeMbl HMMYHHUTETA OoJie3HEN M BpEIUTENIN PACTCHUH.

3.2 | OcHOBHBIC THMIIBI MMMYHHMTeTa pacTe- | - VI3yyeHue akTHBHOTO UIMMYHHUTETA
HHH. HecrieunpuuHblii  (0a30BBI UMMY-
- Tunsl akTUBHOIO UMMYHHTETA HUTET WIN TOPU30HTAJIbHAS
HecrienuuuHblii (0a30BbIi UIMMYHHUTET | YCTOWYMBOCTh) M CHEUU(DUYHBIHN
WA TOPU30HTAJIbHAS (BepTHKaJIbHAS WU
YCTOMYUBOCTh) M CreUU(UYHBIA (BepTU- | pacocnenuduueckas yCTOHYUBOCTb).
KaJbHAs WIN
pacocrenupuyecKasi yCTOMUYUBOCTB).

3.3 | MojekyasipHo-TeHeTHYeCcKHe  Mexa- | - KoHCepBaTMBHOCTH PeLIENITOPOB
HHM3MBI HeCHeU(pUIHOr0 UMMYHUTETA
HecneM(UIECKOro BPOKAEHHOr0 MM- | - PenenTopbl BpOXIEHHOIO HecIHe-
MYHHMTETAa pacTeHMH. 1M(UYHOTO HMMYHHUTETA
- Penentopbl BpOXXAEHHOrO HeCHeLU-

(UYIHOTO UMMYHHUTETA

U UX JIMTaH/bl.

- Crpykrypa peuentopoBPRR. Axrtusu-
pytoume ux auranasl PAMP, HAMP,
DAMP—uyxeponnelii  O6uomatepua,
NONABUIMH HAa MOBEPXHOCTb KIIETKH.

3.4 | MoaekyJasipHo-reHeTHYecCKHe  MeXa- | OYHKIMS CAIUIUIOBONH  KHUCIOTHI,
HHM3MBI ’KaCMOHOBOW KHMCIIOTBI, 3TUJIEHA
crenn(uueckoro BPOXKAEHHOrN0 HM- | U JIp. TOPMOHOB B UMMYHHOM OTBe-
MYHHTETA. TE.
- Db dexropHbie Peakuusi cBepXuyBCTBUTEIBHOCTH.
MOJIEKYJIbl TATOT€HOB (JIMCUTOPBI) M UX | Pa3znuuue oTBeTa Ha MOBPEXICHHE
peuenrtops (R — Genkn). ouorpodamu, HekpoTpobhamMu U
- JloMeHHas CTpPYKTypa peLenTopoB, OC- | HACEKOMBIMHU.
HOBHbBIE THUIIBI.
- LRRs — crpykTypHass ocCHOBa MMMYH-
HOT'O OTBETA PACTECHMIA.

3.5 | O0mme NPpUHUUNBI PeryJsiiuu pa3Bu- | - [IpUHIMIBI peryasiuuu pa3BUTHS

THS pacTeHUH

- I'eneTnueckuii KOHTPOJIb MOpdoreHe3a
pacTeHui.

- 'eHeTHYECKUI KOHTPOJIb Pa3BUTHUSA
Pa3HBIX JJOMEHOB 3apOAbIIIA.

pacTeHui.
- OCHOBBI peryJsuu pa3BUTHS pac-
TEeHUN GUTOrOPMOHAMHU

Moayab 4. «'eHeTHYeCKHe TEXHOJOTHM PACTEHUI B pellleHHH 33124 CeJIeKIUH U
CEeMEHOBO/ICTBA»

4.1

I'enoMHoOe€ peqaKTHPOBaHUE PACTEHHI.
- Cucrema CRISPR-Cas st nomydenust
LEJIEBbIX MYTAllMi B Pa3IMYHBIX pPaCTHU-
TEJIbHBIX

- Cucrema CRISPR—Cas
- Tunel MyTanuil, TeHEpHUPYEMBIX

CRISPR—Cas9.

OpraHu3max.
4.2 | MoJekyasipHO-TeHeTHYeCKHe MapKe- | - THIIBI TeHETUYECKUX MapKEPOB.
pbI - Metozaps! co31aHNs TEHETUYECKUX

- Tumnel reHeTUYECKUX MapKEPOB.
- MeTtoasl co3anusi TeHETUYECKUX

MapKepoB.

MapKepoB.
- OcoOeHHOCTH TIPUMEHEHUs] T'eHe-
THYECKUX MapKepOB




B PCHICHUU T'CHCTUYCCKUX U CCJICK-
OMOHHBIX 3a1a4.

Bcero 78
4.2. TlpakTH4yecKHe 3aHATHS, HX CO/iep:KaHue U 00beM B Yacax
No Tema Kozn-
W Conepxanue BO
4acoB
Mopayas 1. «MoaekyasipHas cejekuusi. 'eHHasi HHKeHepHsI»

1.1 | Konuenuuu 1 MeToAbl reHHO#l | Pemenue npakTuyeckux 3a1ay mno Teme. 4
UHKeHEePHUH: OcHOBBI BO3HUKHOBEHUSI MOJIEKYJIIPHOM Ce-
-BO3HUKHOBEHUE U PA3BUTHE JIEKII1H.

TEHETUYECKON MHKECHEPUH, Dranbl pa3BUTHS TEHHOW UHKEHEPHH.
- (pepMeHTHI TEHHOM MHXKEHE- KoHuenuuu pa3Butus MONEKYJISIPHON CEleK-
puu, LAH.

-pECTPUKTAa3bl KAK UHCTPYMEHT | PeleHue cuTyalimoHHbIX 3a71a4.
T€HHOU MH)KCHEPHUH;

-paznenenue pparmenton JJTHK

10 pa3Mepam U 0OHapy>KeHue

(GbparMeHTOB ¢ OmpeeeHHOM

IIOCJIEI0BATEIbHOCTBIO HYKJIEO-

TUJIOB;

-IIOHSTHE O IIJIa3MHIaX U BEK-

TOpax Kak MHCTPYMEHTax r'eHe-

THYECKOW NHKEHEPUH,

-KJIOHUPOBAHUE I'E€HOB.

1.2 | l'enernyeckue MaHuMyJassuuu | Perrenne npakTHUecKuX 3aad 1Mo TeMe. 2
Ha MOJICKYJ/ISIPHOM YPOBHe:! [ToHsiTHE BEKTOPA B TEHETUYECKUX MAHHUITY-
-[IOHSTHE BEKTOPA U €70 EMKO- | JISILUSX.

CTH, [IpaBuiia KOHCTPYUPOBAHUS PEKOMOUHAHT-
-KOHCTPYHpPOBaHHE PEKOMOU- Hbix JJHK.

HaHTHbIX JIHK; OO6nacTu mpuMeHEeHUsI METOZ0B KIIMHUPOBA-
-peCTpaKUMOHHO-IUra3HbIil Me- | Hus JTHK.

TOZ; Pemenue cutyallnoHHBIX 3a7a4.

-metoAsl ki1oHupoBanus JTHK;

-OIIpeCIICHUE HYKIICOTUHOU

MOCJIEI0BATEIBHOCTH (CEKBEHU-

posanue) JTHK.

1.3 | Iloaumepa3Hasi nenHasi peak- | Pemenue npakTHYecKux 3a/1a4 1Mo TeMe. 4
117 [TpuHIMIT TOMTMMEPA3HO-LIENTHON PEAKIIUU.
-MeXaHu3M nonumepasHoi nen- | [Ipasuna nposenenus [P uccienoBanus.

HOU peaKkuuu; O6nacts npumenenus [P uccnenopanus.
-ocHOBHBIE dTarnsbl [11P;
-MCIOJIb30BAaHUE METO/IA.

1.4 | BBeieHue HOBOro reHa B | Pemenue mpakTuueckux 3a1ay mo Teme. 2

KJIETKY — MeTtonbl BBEIEHHSI HOBOTO I'€Ha B BEKTOP I

-Te€HBI-MapKePHI,

-pETyIISAIuUs DKCIPECCUU TEHa Y
MIPOKAPUOT U DYKAPUOT;

-~TUIIBI BEKTOPOB;

-IIJ1a3MBbl arpoOaKTepHii;
-TPaHCIIO30HBI,

-CII0COOBI MPSIMOTO BBEACHUS

o0ecrieyeHHs pa3sMHOXKEHUSI.

[TpaBuiia nepeHoca reHa ¢ MOMOIIBI0 BEKTOpa
B KJIETKY-PELUITHUEHT.

Pa300p KOHKPETHBIX CUTYaITUH.




I€Ha B KJIETKY.

HpOMe)KYTOLIHaSI aTTeCTalus

TectupoBanue o moayJio 1

MO)Iy.]'IL 2. «BHOTEeXHOJIOrHYecKHne MeTObI B ceJieKIuu. TexHo0ruu ycxopeﬂﬂoﬁ
CCJICKIIUN

2.1

Kierounas uHxkeHepus:
-OMOTEXHOJIOTUS KaK HAyKa,
-[IPUMEHEHUE METOAO0B OMOTEX-
HOJIOTUH B CEJICKIVH;
-HCIIOJIb30BaHUE KYJIBTYPBI H30-
JUPOBAHHBIX KJIETOK, TKAaHEH U
OpraHoB B OMOTEXHOJIOTHH,;
-KyJIbTypa KaJUTyCHBIX TKaHEH;
-MYCIIEH3HUOHHBIE KYJIbTYPBI, HX
NOJy4YeHHe, KyJIbTHBUPOBAHUE
Y MCTIOJIb30BaHHUE;
-perenepaisi U Mop¢oreHes
pacTeHuil B KyJIbType in Vitro;

Pelenue nmpakTuueckux 3ajaad mno Teme.
Hcropust pa3BUTHS KIIETOYHOM WHKEHEPHUH.
MeToapl OMOTEXHOJIOTHH MPUMEHSIEMBIC B
CEJICKI[MU PACTCHHIA.

PaccmoTpenue BOnpocoB UCOJIb30BAHUS
KYJbTYpPbI U30JIMPOBAHHBIX KJIETOK.

Pa360p KOHKpPETHBIX BOIIPOCOB.

2.2

Ipumenenune meroaoB in-vitro
B CEJICKIMU PACTEHMI:
-IPEOJIOJICHHE TIPOTaMHOM U
[IOCTTaMHOM HECOBMECTHUMOCTHU
IpU OTAAIEHHOM rHOpuaM3aLun
pacTeHui;

-MHIYKUUS TaluVIOuAUd B KyJlb-
Type TKaHEHd M MCIOJIb30BaHUE
ralyionIoB M JWUramiouioB B
CEJIEKIINN PACTCHUH;
-KJIETOYHAs CEJIEKIUs pacTCHU,
-HCIIO0JIb30BaHUE THOPUAN3ALI
COMAaTHUYECKUX KIIETOK B CEJIEK-
U1 PACTCHUMH;
-KPHOCOXPAHEHHE KaK METOJ
co3/1aHus OaHKa KJIETOK M TKa-
Hell,;

Pemenue MMPAaKTUYCCKUX 3a1aq 110 TEMC.

Boigenenue, KyJlbTUBUPOBAHUE U CIIUSHHE
M30JIMPOBAHHBIX MPOTOILIACTOB.

Bormpocsl ucnonb30BaHUs THOPUIU3AIUMN CO-
MaTHYECKHNX KJIETOK.

Pemienne BOIpoOCOB MO METOYy KPHUOCOXpa-
HEHHUS KIETOK U TKaHEH.

2.3

Ipumenenne metonoB in-vitro
B CEJICKIMU PACTEHUH IS
Pa3MHOKeHHUSs He )KU3HECHo-
COOHBIX THOPHU/IOB!

- SMOpPUOKYJIBTYpPa, TOTUIIO-
TEHTHOCTh PAaCTUTEIHHBIX TKA-
HEH;

-COMaTHUYECKHI SMOpHUOTeHE3;
-HCIIOJTh30BaHKE KYJIbTYPHI U30-
JTUPOBAHHBIX TKAHEW U KJIETOK B
CEJIEKIIMU PACTEHHUI.

Pemienune nmpakTuyeckux 3agad no TeMe.
N3yuenue marepuana 1o MeETONaM B CEJEK-
UM PACTCHUMU.

Mertoz in-vitro.

2.4

I'eneruyeckue pecypcebl — Oc-
HOBAa COBPEMEHHOM CeJIeKIHNH:
-popMupoBaHue  CTpaTeruye-
CKMX 3aJlad COBPEMEHHOH ce-
JIEKUMU PACTCHUH;

-U3y4EHUE TIEHETUYECKUX pe-
CypCOB;

-COBPEMEHHBIEC TOJIXO0bl B H3Y-

Pemienune nmpaktuyeckux 3agad o TeMe.
Marepuaiibl 0 CTPATETUYECKUM 3aJa4am CoO-
BPEMEHHOM CEJIEKIIUU PACTEHHIM.
I'eneTnueckue pecypcobl paCTCHUH.

Bomnpocsl cTparernu u3ydeHus TeHETUYECKUX
pecypcoB.




YEHUU TEHETHYECKUX PECypCcoB
pacTeHUH W METOJABl UX peaju-
3allMH,

-OCHOBHBIC 33J1a4u 110 yIpaBJie-
HUIO TEHETUYECKUMHU pecypca-
MU paCTCHUH;

-CTpaTeruu Mo U3y4YEeHUIO U HC-
M10JIb30BAHMIO FeHETUYECKUX
pECYpPCOB PAaCTECHU;

2.5

MoJiekyJasipHO-TEHeTHYeCKUe
MapKepbl U COBPeMeHHbIe Me-
Toabl JHK-TunupoBanus:
-CTparerus MOJIEKYJISIPHO-
FEHETUYECKOT0 MAapKHUPOBAHMS,
-KmaccuuKaIms MOJICKYJISIPHO-
FEHETUYECKUX MapKepoOB M OC-
HOBHBIX METOZ0OB JIHK-
TUIIUPOBAHUS,

-OIPEJICIICHHE XPOMOCOMHBIX U
JIPYTUX KPYIHBIX T€HOMHBIX
MEPECTPOEK;

-UCIIOJIb30BAaHUE MapKEpOB s
3aIUThl HOBBIX COPTOB;

Pemenne IMMPAKTUYCCKUX 3aaa4 I10 TEME.

Bompocsl CTpaTeruu MaJIeKyJIIPHO-
TE€HETUYECKUX MapKEpOB.

Ocnosnble MeToas! JIHK-Tunuposanus.
Mapkepsl 1 UX 3a1uTa.

2.6

IlpakTH4yeckoe NpUMEHEHHE
MapKep-BCIOMOraTeJIbHO
CeJICKIMHU:

-MapKepHasi MOMOIIb Npu Oek-
KPOCCUPOBaHUU TE€HOTUIIOB C
MOHOTE€HHBIM MTPU3HAKOM,;
-MapKepHasi MOMOIIb MpU Oek-
KPOCCUPOBaHUHM  IOJUTE€HHOTO
MPU3HAKA,

-MapKepHasi IOMOULIb pPEKyp-
pEeHTHOU  cenmekuuu  (peKyp-
pEHTHOMY OTOOpY);
-KOMOMHHMPOBaHHBIA 0TOOP, OC-
HOBaHHBIN Ha (HEHOTHUTIC U Map-
Kepax;

-COBOKYIIHBIN CErperaruoHHbIN
aHaJIN3;

-uACHTHUKAMSA ~ acCOIUAIAN
«MapKep-Tpu3HaKy;

-OJIOKHU CIICTIJIEHHBIX T€HOB.

Pemenue MMPAaKTUYCCKUX 3a1aq 110 TEMC.

["'eHrOTHIIBI ¢ MOHOTE€HHBIM NPU3HAKAM.
[Tpu3Haky KOMOMHHPOBAHHOTO OTOOPA.

HpOMC)KYTOQHaH aTTeCTalusA

TCCTI/IpOBaHI/IC 110 MOYJIIO 2

Monayasb 3. «I'eHeTuka HMMYHHUTeTa pacTeHuid. ['eHeTHKAa OHTOreHe3a pacTeHui

3.1 | IlonsiTne MMMYHHTeTa pacrte- | PemeHne mpakTHYECKHX 3a/1a9 110 TEMeE.
HHH. N3yuenun npobiemsl UMMyHHTETa. M3yue-
- Bxnag H.W. BaBunoBa B u3y- | HUe Bo30yauTeneit O0Je3HEH U BpeIuTEIN
YEHUU MPOOIEeMbl UMMYHUTETA | PaCTCHHH.

3.2 | OcHOBHBIC THIIBI HMMYHHTeTA | PelieHne npakTHueckux 3a1ad 1o TeMe.

pacTeHuu.
- Tunel aKTUBHOTO UMMYHMTETA

W3ydeHne akTHBHOTO UMMYHHTETA
HecrienuGuHbId (0a30BBIA UMMYHHUTET WJIH




HEeCTICTIU(PUIHBIHI (6a30BBIi | TOpU3OHTANBHASL YCTOMYMBOCTB) W CIHEIH-

MMMYHHUTET WU TOPU30HTaNb- | GUYHBIN (BepTUKaJIbHAs WU pacocrenudu-

Hast YyecKasi yCTOMYUBOCTb).

YCTOWYHMBOCTD) M CHEIUMUIHBII

(BepTHKaIbHAS WU

pacocrnienuduyeckas ycroiuu-

BOCTbD).

3.3 | MoJekyJsipHO-TeHeTHYecKHe | PereHue npakTHYECKUX 3a/1a4 1Mo TeMe. 2
MeXaHU3MbI W3ydeHue penenTtopon
HecreuUYECKOro BPOKIeH- | Hecrieun(UIYHOr0 UMMYHHUTETa
HOro0 MMMYHHUTETA pacTeHuH. | BieneHue penentopoB BpOKIECHHOIO HECIeE-

- Penenitopbl BpOKIEHHOTO HE- | HU(PUUHOTO UMMYHHUTETA

crneun(pUIHOr0 UMMYHHUTETA

U WX JINTAHJBbI.

- Crpykrypa peuentopoBPRR.

AKTUBUPYIOUIUE UX JIMTaH]IbI

PAMP, HAMP, DAMP—

Yy’KEepOIHbIN Oouomarepua,

MOMABIIMMA HA  IOBEPXHOCTH

KJIETKH.

3.4 | MoaekyJisipHO-TeHeTHYecKHe | PemeHne mpakTHYecKuX 3a/1a4 1o TeMe. 2
MeXaHHU3MBbI Wzydyenne QpyHKUUN CaTMIMIOBONW KHCIOTHI,
crnenn(pruyecKoro BPOXKIEHHO- | )KaCMOHOBOM KHUCIIOTBI, 3TWJIE€HA W [Jp. TOp-
ro MMMYHHTETA. MOHOB B UMMYHHOM OTBETE.

- Dddexropubie HabGmronenue 3a peakiueil cBepXuyBCTBU-

MOJIEKYJIbl TaTOT€HOB (JIUCH- | TEIBHOCTH.

Topel) U ux penentopsl (R —

Oenkn).

- JloMeHHas CTpyKTypa penern-

TOPOB, OCHOBHBIE THIIBI.

- LRRs — crtpyktypHas ocHoBa

MMMYHHOI'O OTBETa PACTEHMII.

[IpomexxyTouHas arrecranus TectupoBanue 1o MOy 3 2
Mopnyas 4. «'eHeTHYeCKHE TEXHOJIOTHH PACTEHHH B PEelICHUM 32124 CeJICKIUH U
CeMEHOBO/JICTBa»

41 | TI'enomHoe penaktupoBanue | - Cucrema CRISPR-Cas 4
pacTeHui. - Tunsr mytaumii, renepupyembix CRISPR—

- Cucrema CRISPR-Cas pgua | Cas9.

MOJIy4YEHHUS 1IeJIEBBIX MyTallui B

Pa3IUYHBIX PACTUTEIBHBIX

OpraHusmax.

[IpoMexyTouHas aTTeCTalUs TectupoBanue 1o MmoayJwo 4 2

Wrorosas arrecrarus TectupoBaHue 10 UTOTOBBIM TECTaM 2

Bcero 46

4.3. CamocTosiTeJIbHAs padoTa, ee coep:KaHue U 00beM B Yacax

No Tema Kon-Bo
Conepxanue
n/n 4acoB

Mopayas 1. «MoaekyasipHas cejekuusi. I'eHHasi HHAKeHepHs»

1.1 | KoHuenmuu u MeTOAbl TeHHOM MH- N3ydeHne NEKIMOHHOTO MaTepua- 10

JKEHepHH:

CKOM MHKEHEPUH,

-BOBHUKHOBCHHUC 1 PA3BUTHEC I'CHCTHYC-

na no Bonpocy «Konuenmuu u me-
TOJBI_Pa3BUTHs T'C€HHOU WH)KCHE-
pum»




- (hepMEHTBI TEHHOI HHXKEHEPUH,
-pECTPUKTAa3bl KAK HHCTPYMEHT T€HHOI
WHXCHEPUH,

-paznenenue pparmenton JTHK mo
pa3Mepam u oOHapy)KeHue PparMeHTOB
C OIpe/IeJIeHHON MOCTIe10BaTENbHO-
CTBIO HYKJICOTH/IOB,;

-IIOHSTHUE O TUIa3MHUIaX U BEKTOpaxX Kak
WHCTPYMEHTaX reHEeTUYECKON MHKEHE-
puu,

-KJIOHMPOBAHUE I'€HOB.

IIpocmoTp BHIEOYPOKOB.
Bompocs! 1u1s1 caMOKOHTPOJIA.

1.2 | 'eneTnyeckue MAHUMYJISIUM HA N3yueHne NEKIMOHHOTO MaTepua- 14
MOJIEKYJISIPHOM yYPOBHe: na mo Bompocy «['enernueckue
-[IOHSTHE BEKTOPA U €r0 €eMKOCTH, MaHUITYJISIHUM HAa MOJIEKYJISIPHOM
-KOHCTPYHUPOBAHHE PEKOMOMHAHTHBIX | YPOBHE»

JTHK;

-pECTPaKLIMOHHO-JIUTa3HbIN METOJ;

-meToabl kiionupoBanus JHK; [IpocMOTp BUIEOYPOKOB.
-OIpeJielIeHNEe HyKIEOTUAHOMN ocIe- Bormpocs! 1151 caMOKOHTPOJIS.
JIOBATEIbHOCTHU (CEKBEHUPOBAHUE)

JHK.

1.3 | lHotumepa3Has LemHasi peaKIus. N3yyenne neKIHOHHOTO MaTepua- 10
-MEXaHU3M IMTOJIMMEPa3HOM NenHou pe- | 1a no Bompocy «llomumepasnas
aKIINH, LEeIHas peakLys»

-ocHOBHbIE 3Tans! [11P; [IpocmoTp BHIEOYPOKOB.
-MCIIOJIb30BAHUE METOJIA. Bompocsl u1s1 caMOKOHTPOJIS.

1.4 | BBeneHue HOBOIO reHa B KJIETKY — N3ydeHne neKIMOHHOrO Marepua- 12
-T€HbI-MapKePHI; na 1o Bompocy «BBenenue HOBOro
-peryJisius KCIPECCUU T€Ha y MPOKa- | TeHa B KIETKY».

PHOT U 3YKApHUOT,

-THUIIbI BEKTOPOB;

-TIJIa3MbI arpoOaKTEPUid; [IpocMOTp BUIEOYPOKOB.
-TPaHCIO30HBI, Bormpocs! 1151 caMOKOHTPOJIS.
-CIIOCOOBI MPSIMOTO BBE/ICHUS T'€HA B

KIIETKY.

Moayas 2. MoayJs 2. «bnorexnoJiornyeckue MeToabl B cesekiiun. TexHosoruu

YCKOPEHHOM CeJIeKIUN»

2.1 Kuerounasi uHkeHepus: N3y4yeHne neKIMOHHOIO MaTepua- 10
-OMOTEXHOJIOTUS KaK HayKa, na 1o Bonpocy «KnerouHast nHxke-
-IPUMEHEHNE METO/I0B OMOTEXHOJIOTHU | HEPUS».

B CEJIEKIIHH;
-MCIIOJIb30BAaHUE KYJIBTYphl H30JHUPO-
BAHHBIX KJIETOK, TKaHeHd W opraHoB B | [I[pocMOTp BHIEOYPOKOB.
OMOTEXHOJIOTHH,; Bormpocs! 1151 caMOKOHTPOJIS.
-KyJIbTypa KaJUTyCHBIX TKaHEH;
-MYCIIEH3UOHHBIE KYJbTYpPbI, UX TOJY-
YeHHe, KyJIbTHBUPOBAHHE M HCIOJIB30-
BaHME;
-pereHepanus ¥ MOpQoreHes pacTeHU
B KYJIBTYpe in Vitro;
2.2 Ipumenenne MeToa0B iN-Vitro B ce- | M3ydyeHne JIEKIIMOHHOTO MaTepHa- 10

JIEKIIMUH PACTEHMN !
-IIPEOJI0JICHUE ITPOraMHOM M IOCTTaM-

na o Bompocy «IIpumeHeHune Me-
TOJOB IN-VItr0 B CeJIeKIUU pacTe-




HOM HECOBMECTUMOCTU IMpU OTHAIEH-
HOHM THOpUAM3aIlY PAaCTCHUH,
-UHAYKIUS TalUIOWIUU B KYyJIbType
TKaHEeW W MCIIOJIL30BaHHE TaIIOUJIOB U
JUTATUIONI0B B CEJICKIIUU PaCTeHUH;
-KJIETOYHAs CEJIEKIMs PaCTCHUH,
-HCIIOJIb30BAaHUE THOPUAM3AINH COMa-
THUYECKUX KJIETOK B CEJIEKI[MU pacTe-
HU,

-KpUOCOXPAHEHUE KaK METOJl CO3JaHus
0OaHKa KJIETOK M TKaHEH,

HUAWY.

IIpocMOTp BHAEOYPOKOB.
Bomnpocs! 1151 caMOKOHTPOIS.

2.3 Ipumenenune MeToa0B iN-Vitro B ce- | 3ydyeHne JIEKIIMOHHOTO MaTepua- 12

JIEKIIMH PacTeHUH A5 pa3MHOKeHHus | J1a 1o Borpocy «IIpumenenne me-
He 'KU3HECNOCOOHBIX THOPUIO0B: TOJZIOB IN-VIitr0 B CeleKuuu pacre-
- HOMOPHOKYJIbTypa, TOTUIIOTEHTHOCTh | HUH JJISi Pa3MHOKEHUSI HE KHU3HE-
pacTUTEIbHBIX TKaHEH; CIOCOOHBIX THOPUIOBY.
-COMAaTUYECKH YMOPHOTEHE3;

-MCIIOJIb30BAaHUE KYJIBTYpbl H30JHpO- | [IpocMOTp BHIEOYPOKOB.
BAHHBIX TKAHEH W KIETOK B CEJIEKUHUH | BOmpocCkl 11 CaMOKOHTPOJIA
pacTeHuil.

2.4 I'eHeTHYecKHe pecypchbl — OCHOBA €O- | V3ydeHne JIEKIMOHHOTO MaTepHha- 4
BpPEMEHHO CeJIeKIUM: na mo Bompocy «['eHernueckue
-(opMupOBaHNE CTpAaTErHUECKUX 3a/1a4 | PECYpChl- OCHOBAa COBPEMEHHOMU
COBPEMEHHOM CeJIeKIIMU PACTCHHIA; CEJICKIINM.

-A3y4YEeHUE TeHETUYECKHIX PECYPCOB,;

-COBPEMEHHBIE TOAXOJbl B HM3yYEHUU

TEHETUYECKUX pecypcoB pacTteHuid Hu | IIpocMoTp BHAEOYPOKOB.
METO/bI UX pealln3aluy, Bomnpocs! 1151 CaMOKOHTPOJIS.
-OCHOBHBIE 33aJjaud TI0 YIPaBJICHHUIO

TeHETUYECKUMU pecypcaMu pacTeHUH;

-CTpaTeruy MO M3YUYCHHUIO W HCIOJB30-

BAaHUIO T€HETHUYECKUX PECYPCOB pacTe-

HUI;

2.5 MousekyJisipHO-TeHeTHYeCKHe  Map- | 3ydeHue JIeKIMOHHOTO MaTepua- 4
Kepbl 1 coBpeMenHble MeToabl JIHK- | 1a mo Bompocy «MonekymnsipHo-
THUINHPOBAHMSA! TeHEeTUYECKUEe MapKepbl U COBpe-
-CTpaTerus MOJIEKYJIIPHO- | MEHHBIE METO/IbI JIHK-
TFeHETUYECKOT0 MapKUPOBAHHUA, TUIMPOBAHUS
-KaccuuKaIus MOJICKYJISIPHO-

TeHETUYECKUX MapKepOB M OCHOBHBIX
Metoq0B JIHK-tunupoBanus; [TpocMOTp BHIEOYPOKOB.
-onpezieJIeHHe XPOMOCOMHBIX U APYrux | Bompocs! 1st caMOKOHTPOJIS.
KPYITHBIX TEHOMHBIX MTEPECTPOEK;
-ACIIOJIb30BaHUE MapKepoB JJIS 3alllu-
TBI HOBBIX COPTOB,
2.6 IIpakTyeckoe npuMeHeHHe Map- | M3ydueHue JEKIMOHHOIO MaTepua- 12

Kep-BCIOMOTraTeJIbHOM CeJIeKIMH:
-MapKepHas TOMOIIb MPH OEKKPOCCH-
pOBaHMH TCHOTUIIOB C MOHOI'CHHBIM
MPU3HAKOM,;

-MapKepHasi MOMOIlb MpH OEKKpPOCCH-
POBaHUH MOJUT'CHHOT'O HpI/I3HaKa;
-MapKepHas. TOMOLIb PEKYPPEHTHOH

na no Bompocy «lIpakTnueckoe
MIPUMEHEHHE MapKep - BCIIOMOTIa-
TEIBHOMN CEJICKITNN.

IIpocmoTp BUIEOYPOKOB.
Bonpocsl 1151 CaMOKOHTPOJIA




CeNeKIUH (PeKyppeHTHOMY 0TOODY);
-KOMOMHUPOBAHHBIA OTOOpP, OCHOBAH-
HBIH Ha (heHOTHUIIE U MapKepax;
-COBOKYITHBI CETperallMoOHHbIA aHa-
M3,

-UJCHTU(UKAIUS  aCCOIMANUN  «Map-
Kep-TIPU3HAKY,

-OJIOKH CIICTIIICHHBIX T€HOB.

Mopyasb 3. «I'eHeTHKAa MMMYHHUTETA PACTEHHIA.

I'eHeTHKa OHTOr€eHe3a paCTeHHﬁ)>

3.1 ITonsiTHEe MMMYHHUTETA PACTCHHH. N3y4yeHne nEeKIMOHHOIO MaTepua-
- Bxiian H.M. BasunoBa B usyuenuu | n1a no Bompocy «lloHAatne nmMmmy-
po0aeMbl MMMYHHUTETA HUTETA PACTCHUI»

IIpocMOTp BUIEOYPOKOB.
Bomnpocs! 151 CaMOKOHTPOJIS

3.2 OcHoBHBIC THIIBI HMMYHHTeTa pac- | M3yueHue JIEKIIMOHHOrO Marepua-
TeHHil. Ja MO BOIPOCY «OCHOBHBIE THIIbI
- Tunel akTUBHOIO UMMYHHTETA UMMYHHTETa
HecriennuuHblid (6a30BbIi MMMYyHH- | [IpocMOTp BHIEOYPOKOB.

TET WJINA TOPU3OHTAIbHAS Bompocs! 151 caMOKOHTPOIIA
YCTOMYMBOCTH) M CIEUUPUIHBINA (BEp-

TUKAJIbHAs WIN

pacocnenuduyeckas yCTOMUUBOCTB).

3.3 MoJiekyJsipHO-TEHeTHYEeCKHe MeXxa- | M3ydueHue JIEeKIMOHHOIO Marepua-
HM3Mbl HeclenM(UUecKOro BPOXk- | J1a 10 Bompocy «MonekyspHo-
JEeHHOT0 MMMYHHTETA PacTeHHIA. TEHETUYECKUE MEXa-HU3MbI
- Penientopsl BpOXKIEHHOI'O HECIHELU- | HECTIEIU(PHUUECKOTO BPOXKIECHHOTO
(UYHOrO UMMYHHUTETA MMMYHHTETA PaCTEHUIL.»

W WX JINTAHJBI. [TpocMOTp BHIEOYPOKOB.

- Crpykrypa peuentopoBPRR. Axtu- | Bonpocs! 1151 caMOKOHTpOIIst
BUpylomue ux Juraael  PAMP,

HAMP, DAMP—uy>xepoaHblii 6uoma-

Tepuaj, MOMNaBIIMA Ha IOBEPXHOCTh

KIIETKH.

3.4 MoJiekysipHO-TeHeTHYeCKHe MeXa- | M3ydueHue JeKIMOHHOro Mmarepua-
HHU3MBbI CHEeHH(HUYECKOr0 BPOXKACH- | 1a 10 Bompocy «MonekyspHo-
HOr0 HMMYHHTeTA. TEeHETUYECKNE MEXaHU3MBbI
- D dexTopHbIe CHenM(pUIECKOro  BPOXKICHHOTO
MOJIEKYJIbl TAaTOT€HOB (AJIIMCUTOPBI) U | UMMYHHUTETA PACTECHUIL.»
ux perentops! (R — 6enxwn).

- JloMeHHasi CTpyKTypa peuentopos, | [IpocMoTp BHI€OYpPOKOB.
OCHOBHBIE THUIIBI. Bormpocs! 1151 caMOKOHTpOIIA
- LRRS — cTtpykTypHast ocHOBa UMMYH-
HOT'O OTBETAa PACTEHMIA.
35 OO0mue NMpUHOMNBI peryjsiiuM pas- | M3ydeHne JEKIMOHHOrO Marepua-

BHUTHSA PaCTeHUH

- 'ereTnueckuii KOHTPOJIbL MOpQoTreHe-
3a PACTEHUU.

- T'eHeTmyecknii KOHTpOJIb pPa3BUTHUSA
pa3HbIX JOMEHOB 3apoAbllia.

Ja mo Bompocy «OOImue mpUHIIN-
bl PETyISUAN Pa3BUTHS pacTe-
HHUN.»

IIpocmoTp BUIEOYPOKOB.
Bomnpocs! 1151 caMOKOHTPOJIA




Mopnyas 4. «I'eHeTHYeCKHEe TEXHOJIOTMH PACTEHUH B PEeLICHNH 32124 CeJIeKIHHT
U CEMEHOBOCTBA»

4.1 I'eHoMHOe penakTHpoBaHHe pacTe- | MI3ydeHue JIGKIMOHHOTO MaTepua- 6
HUIA. J1a TI0 BONIIPOCY. «T€HOMHOE peJaK-
- Cucrema CRISPR-Cas s moisyde- | THpOBaHHE pacTEHHUID»
HUSI LIEJIEBBIX MYTallii B Pa3IUYHBIX
pacTUTENBHBIX [TpocMOTp BUAECOYPOKOB.
OpraHu3Max. Bompocs! i1t caMOKOHTPOJIS
4.2 MousekyJisipHO-TeHeTHYeCKHe  Map- | M3ydeHue JIEKIMOHHOTO MaTepua- 6
Kepbl da mo Bompocy «MoJeKynspHo-
- TUIBI reHETUYECKUX MapKEPOB. TCHETHYECKUE MAPKEPhI».
- MeTopl co31aHus TeHETHYECKUX
MapKepoB. [TpocMOTp BUAECOYPOKOB.
Bompocs! 715t caMOKOHTPOJIS
Bcero 128

5. OPTAHU3AIIMOHHO-ITIEJAT'OI'MYECKHUE YCJIOBUS
5.1. ®opma opranu3anuu 00pa3oBaTeJbHOI 1eATEeIbHOCTH

5.1.1. ®opmar nporpaMmbl OCHOBAH Ha €IMHOM IPUHIIMIIE MPEACTABICHUS CONEPKAHUS
00pa3oBaTeNbHON MPOrpaMMBbI M IIOCTPOCHUS YUEOHBIX IIAHOB U COJCPKHUT TPH YICOHBIX MOJIY-
751, TOJUUHEHHBIX €IMHON LIeJIM IMPOrpaMMbl KOTODPBIM BKIIOYAeT B ceOs IepeueHb, TPYHA0eM-
KOCTb, TOCJICZIOBATEILHOCTh M PacHpe/iesieHHe y4eOHBIX 3aHSATHH, WHBIX BHJOB y4eOHOU mes-
TEJIbHOCTU O0y4aromuxcs 1 popM aTTecTaluH.

5.1.2. Peanu3auusi nporpaMMsbl MpeArnosiaraeT TaKue BUAbI ayJUTOPHBIX 3aHATUH, Kak:
JIEKLUU U IPAKTUYECKUE 3aHATHUS.

5.1.3. [IpenycmaTpuBaercss TUCTAaHIIMOHHBIN opMaT 00y4deHHUs, KOTOPBIN peanu3yeTcs ¢
MOMOIIBIO ANIEKTPOHHBIX pecypcoB COIIYK, Moodle, Zoom u T.1.

5.2. YcioBus peajau3anuy NporpamMmsl

5.2.1 ObydeHnue no mporpaMMe OCYIIECTBIIIETCS HAa OCHOBE JJOTOBOpa O IUIATHBIX 00pa-
30BaTeNbHBIX YCIyrax, 3aKJI4aeMoro co ciyuaresneM U (Win) ¢ pU3NYecKUM WU Iopuande-
CKHUM JIMLIOM, 00S3YIOIUMCS OIUIaTUTh 00Yy4EHHE JINIa, 3a4NCIIIEMOT0 Ha 00yJeHHe.

OOyueHne MOXKeT OCYIIECTBIAThCS KaK €IMHOBPEMEHHO U HEMPEPHIBHO, TaK U MO3TAITHO
MOCPEICTBOM OCBOCHUS OTACIBHBIX MOJTYJICH MPOTPaMMBbI.

5.2.2. OOyudeHue OCyIECTBIISETCS B COOTBETCTBUM C YUEOHBIM IIJIAHOM U KaJICHIAPHBIM
y4eOHBIM I'paUKOM.

5.3. KagpoBoe o0ecnieueHue
ITpodeccroHanbHbIi MITAT MEIArOTMYECKUX PAaOOTHUKOB MHCTUTYTA MEPENOArOTOBKH U
MOBBILICHUS KBaMM(UKALUKA KaJpoB arpoOu3Heca, MpUIJallleHHbIE Ha YCJIOBHSX I10YAaCOBOM
OIIaThl IIPENoAaBaTe/Id U3 YHUcIa BEAYIIUX YUYEHBIX, PYKOBOAUTENEH U CHEUAINCTOB OPraHOB
rOCyJJapCTBEHHOM BJIACTH, IPAKTUKOB.

5.4. MaTepuajJibHO-TeXHHYECKOe 0o0ecrieyeHue
Jlia nmpenoaBaHusl IUCLHUIUIMHBI UCIIOIb3YOTCS:
1. VwuyeOnas aygurtopus Ne 25 s mpoBeneHUs 3aHATHI CEMHUHAPCKOTO TUIIA, KYpPCOBO-
ro NPOEKTUPOBAHHUSA, TPYIIIOBBIX U WHAMBHUIYAIbHBIX KOHCYJIbTALMH, TEKYLIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTalluy, OCHAIICHHAs CIEeUUaTIN3uPOBaHHON MeOenblo, TEeXHUYECKUMU
cpeAcTBaMu 00y4eHHUs AJIs IpeACTaBIeHUs yueOHOU HHPOpMaLUu.
CocraB 000pynoBanus pabodero Mecta: HoyToyk Lenovo, mpoeKTop, KOJIOHKH, J0CKA.

2. YuebOnas ayautopust Ne 21 st mpoBeeHUs 3aHATHH CEMHUHAPCKOTO THIIA, KYPCOBOTO




MPOCKTUPOBAHHMS, TPYIIIOBBIX U WHIAWBUIYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO0 KOHTPOJISA M IPO-
MEXYTOUHOUM aTTECTAIMH, OCHAIICHHAS CHECIHATM3UPOBAHHON MeOeIbl0, TEXHUYECKUMHU CpPe/I-
CTBaMH OOyUYEHUS JIJIS IPEJCTABICHUS yIeOHOW HH(OPMALIUH.

CocraB obopymoBanusi pabodero mecra: HOyTOyk Lenovo, mpoeKTop, KOJIOHKH, MUKPO-
(G OHBI, TOCKA.

6. OLIEHKA PE3YJIbTATOB OCBOEHUS ITPOI'PAMMBbI
6.1. ®opmbI aTTECTALMH
dopMbI aTTeCTAllMK CIyIIATENICH: MPOMEKYTOYHAs - B BHUJC 3a4eTa, UTOTOBas - B BHJIC
aTTECTAI[HOHHOI'0 YK3aMCHA.

6.2. IlpomeskyTOUHAs aTTECTALMSA

6.2.1. [IpoMexxyTOoUHasi aTTECTALlUs OCYIIECTBISECTCS B BUJIE 3a4€Ta, KOTOPbIA MPOBOIUT-
csi B opMe TecTHpoBaHUSA, OPOPMIISIETCS 3a4€THOW BEJOMOCTBIO M TIOATBEPXKIACTCS OICHKOMN
«3a4eT» WU «HE3a4eT.

6.2.1. Kputepuu oLieHKH 3HaHUN IO TPOMEXYTOUHOM aTTeCTallUu:

OrneHka «3a4TeHO0» BBICTABISIETCS MPU YCIOBUH MPABUILHOTO OTBETA ciymiareis Ha 51%
u Oosee TecTOBbIX 3amaHuil. OlEeHKa «HE 3a4T€HO» BBICTABISACTCA MPH YCIOBHH MPABUILHOTO
otBera ciymarens Ha 50% 1 MeHee TEeCTOBBIX 3aJaHuil

6.3. UTorosas arrecranus

6.3.1 UroroBas arrectanusi MpOBOAMUTCS IOCIE OCBOEHUS BCEX MOJAYJEH MpOrpamMmbl B
BUJIE ATTECTAIMOHHOTO PK3aMeHa B (opMme TecTUpOBaHUS U OGOPMIISETCS IK3aMEHAI[MOHHOM
BEJIOMOCTBIO, TJI€ OTPAXAIOT pe3ynabTaT 3()(HEKTUBHOCTH OOYUYECHHUs CITyIIaTeNlel M MPUHUMAIOT
pElIeHUE O BblJAUe CIYyIIATENsIM, YCIEUIHO OCBOMBIIMM IPOrpamMMy M IPOLIEIIIMM HUTOTOBYIO
aTTecTaluIo, JUIIOMa O IPO(EeCCUOHATBHON MEPENOATrOTOBKE.

6.3.2. IIpu ocBOeHMH AOMOJIHUTENBHOM MPOrpaMMbl MPO(hecCHOHATBHONW MepenoaAroToB-
KU TIapajuIeIbHO C MOJYYEHUEM CPEJHEro MpodeccHoHaAIbHOIO MM BBICIIET0 00pa30BaHUs JU-
IUIOM O MPO(eCcCHOHANBHON MEepenoAroTOBKE BbIIAETCS OJHOBPEMEHHO C MOIyYEHUEM COOTBET-
CTBYIOIIIETO JOKyMeHTa 00 00pa30BaHUU WM KBaTU(UKAIUH.

6.3.3. JIuam, He MPOIIEAIINM UTOTOBOM aTTECTAlMK WJIN MTOJIyYUBIINM HA UTOTOBOM aT-
TECTallMM HEYJIOBIETBOPUTEIbHBIE PE3YIbTATHI, @ TAKXKE JIMIIaM, OCBOMBILUM YacCTh IPOTPAMMBI
u (wi) otuucnenHsiM n3 ®I'bOY BO benroponckuit 'AY Bwigaercs crpaBka 00 00ydeHUn
WJIU O TIepuoie 00yUYeHus 1o o0pasily, caMoCTosATeNsHO ycTaHapiuBaemomy UITKA.

6.3.4. Tlopsinok MpoBEAECHMsI UTOTOBOW aTTECTAllMU JOJDKEH COOTBETCTBOBAaTH Ilosoxke-
HUIO 00 OpraHu3alMM UTOTOBOM aTTeCTallMW IMPH peaau3aluu JOMOJHUTEIbHBIX Mpodeccuo-
HaJIbHBIX IPOrpamM, yTBepkAEHHOTO npukazoM pekropa ®PI'BOY BO benropoackuit I'AY or
30.12.2016.

JUid IpoBeieHUsI NTOTOBOM aTTECTALIMM CO3JIA€TCsl aTTECTAllMOHHAss KOMUCCHUS BO TJIaBE C
npeaceaTeseM, COCTaB KOTOpor yTBepkaaercs pacnopsskeHueM aupektopa MITKA. Konuye-
CTBEHHBIH COCTaB aTTECTAllMOHHON KOMHUCCUU COCTAaBIISIET HE MEHEE 5 YeIOBEK, BKIIIOYas Mpel-
cejares, 3aMeCTUTENS MpeicelaTels, CeKpeTapsl aTTeCTallMOHHOW KOMUCCHH.

6.3.5. Kputepuu OLleHKH 3HaHUN 110 UTOTOBOM aTTECTALIUU:

- OIIEHKa «OTJINYHO» BBICTABISIETCS MPHU YCIOBUU NPAaBUIBLHOTO OTBETAa CIyIIATENs Ha
85,1% u Ooyiee TECTOBBIX 3aIaHMIA;

- OLIEHKA «XOpOIIO» BBICTABISAETCS MPH YCIOBHM MPAaBUIBLHOTO OTBETA CIIyIIaTess Ha
67,1% u 1o 85% TecTOBBIX 3aJaHUM;

- OLIEHKA «yJIOBJIETBOPUTEIHHO» BBICTABIISAETCS MPH YCIOBUU MPABUIBHOTO OTBETA CIy-
marensd Ha 51,1% u 10 67% TeCcTOBBIX 3aJaHUIL;

- OLEHKAa «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS NPH YCIOBUM IPABUIBHOIO OTBETA
ciaywmatens Ha 51% 1 MeHee TeCTOBBIX 3a/1aHHil.

7. YHEBHO-METOANYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHHE



IMPOI'PAMMBI
OcHoBHasi IMTEepaTypa

1. Myxanbckuii B.A. BBenenue B reneruky: YueOHoe mocoOue / Ilyxanbckuit B.A.-
M.:HULITUH®PA-M,2015.-224c.:60x901/16.-(BricimecobpasoBa-uue: bakanaspuar) (ITepemnér)
ISBN978-5-16-009026-9 http://znanium.com

2. ITpuipHEB, B.B. YacTHas cenmekmus MoJeBbIX KYIbTYp [DIEKTPOHHBIA pe-cypc] :
yueOnuk / B.B. ITeuibaeB, FO.b. Konoranos, T.M. Xynamapus [u ap.]. — DiekTpoH. naH.

— CII6. : Jlams, 2016. — 544 c. — Pexum jgocryma:
http://e.lanbook.com/books/element.php?pll_id=72996

3. ®enopuyk E.I'. buorexnonorus: yue6Hoe nmocodue /coct.: E.I'. denopuyk. - benro-
pox: Uzn-Bo benEAY, 2014. - 201 ¢ - Pexxum nmocryna: http://bit.do/httplib-belgau-edu-ru-cgi-
bin-irbis64r 15-cgiirbis

4. MonekynspHas 6uosnorus kinetku: C 3anauamu Jxona Yusicona u Tuma Xanra. T. 1/
b.Anwsbeptc, A. JIxxoncon, . JIetouc [u ap.]; [lep. ¢ anrn. A.A.Csernonsa u O.B.KapnoBoii;
ITon pen. A.A.Muponosa u JI.B.MouanoBoil. - M. : UHCTUTYT KOMIIBIOTEPHBIX UCCIIETOBAHUM,
2013. - 808 c. : .

5. Monexynsipnast Ouonorus kierku. C 3agayamu J[>xona Yusicona u Tuma Xanra : B 3-X
T.:YueOnuk. T.2 / b. Ans6eprc, A. [Ixxouncon, JI. JIstouc [u ap.]; Ilep. ¢ anr.

A .H.JIpsixonoBoi, A.B./1065r; [Toa. pen. E.H.borauesoit u W.H.I1laTckoro. - M. ; MxeBck :
HUII "PerynsapHas u xaotuueckast AMHaMuKa" : MHCTUTYT KOMIIBIOTEPHBIX UCCIIEA0BaHUM,
2013.-992 c. : mi. - ISBN 978-5-4344-0113-5 : 0.00.

6. Monekynsipuas 6uonorus kinetku. C 3anagamu [[xona Yuncona u Tuma Xanra : B 3-x

T.:Yuebnuk. T.3 / b. Ans6eprce, A. [Ixoucon, /1. JIstouc [u ap.]; Ilep. ¢ anrm.
A.H.IpsixonoBoii, A.B./[to0b1b A.A.Csetnosa; [lox. pen. E.C.Ilunosa, b.I1.Konuna u np. -
M. ; Mxesck : HULL "PerynsipHas u xaotTnueckas quHamuka" : MHCTUTYT KOMIIBIOTEPHBIX
uccnegosanuii, 2013. - 1052 c. : mi. - ISBN 978-5-4344-0114-2 : 0.00.

4. IlpuHIMIBI ¥ METOABI OMOXUMHH U MOJIEKYJISIPHOM Onosioruu : yuebHoe nocodue / moj
penakuueit K. Yuncon, [Jx. Yonkep ; nepeBoa ¢ anrnuiickoro T. I1. Moconosoit,E. 1O.
bozenek-Pemrernsk. — 3-e uzn. — Mocksa : Jlaboparopus 3Hanwmii, 2020. — 855 ¢. — ISBN
978-5-00101-786-8. — TekcT : a5eKTpoHHBbIH // JIaHb : 31eKTpOHHO-0MOIMOTEeYHas cHcTeMa.
— URL: https://e.lanbook.com/book/151579

7. MonekynsipHO-TeHETHUECKHe U OMOXMMHYECKHE METOJIbI B COBPEMEHHOW OMOIOTUU
pacrenutii /Tlox pen. Bin.B. Ky3snernosa u np. - M. : bunom. JlaGoparopus 3uanuit, 2011, 2012. -
487 c. (Meroas! B 6uonorun). - ISBN 978-5-9963-0738-8 : 544.50.

6. Monexynsipaast Ouonorusi. [Ipaktukym : yaeonoe nmocodue jyist By30B / A. C. Konnuues
[u ap.] ;mox penakmueit A. C. KonnueBa. — 2-e u3n. — Mocksa : U3natensctBo FOpaiit, 2021.
— 169¢c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-12544-3. — Tekcrt : dneKTpOHHBIH //
OBCHOpaiir [caiit]. — URL.: https://urait.ru/bcode/475012

JlonotHUTE/ILHAS JIUTEpaTypa:

1. 'eneruka: yueOHOe ocoome / moxx pexn.A.A.XKyuenko.-M.: Komoce, 2006. - 480c.

2. lleimpHeB, B.B. IlpakTukyM MO CeleKIIMM U CEMEHOBOJCTBY TOJEBBIX KYJIBTYP
[DnexTponnslii pecypc]: yueOHOe mocobwe. — DmektpoH. maH. — CII6.: Jlaus, 2014, —
439 c. — Pexxum noctyma: http://e.lanbook.com/books

3. Jlykanun A.B. MmxeHnepHas OMOTEXHOJOTHSI: OCHOBBI TEXHOJIOTHH MHUKPOOUOIOTHYE-
ckux mnpousBoactB / A.B. Jlykanun. - M.: Uudppa-M, 2016. - 304 c. Pexum pgoctyna:
http://znanium.com/bookread2.php?book=527386.

4. baxxenona, 1. A. OCHOBBI MOJIEKYJIIpHOI Onosoruu. Teopus u pakTUKa : yaeOHOe
nocobue st By30B / U. A. baxkenosa, T. A. Ky3nenoBa. — 2-e u3n., crep. — Cankr-IlerepOypr
: JJanp,2021. — 140 c. — ISBN 978-5-8114-6787-7. — TekcT : aneKTpoHHBIH // JIaHb : 371eK-
TpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/152444

5. Konnues, A. C. Monekynspras ouomnorus: yaeonuk 11 By30B / A. C. Konnues, I'. A.



http://znanium.com/
http://e.lanbook.com/books/element.php?pl1_id=72996
https://urait.ru/bcode/475012
http://e.lanbook.com/books
http://znanium.com/bookread2.php?book=527386
https://e.lanbook.com/book/152444

CeBacthsiHoBa, U. JI. [IBeTkoB. — 5-¢ u3a. — Mocksa : U3narensctBo FOpaiit, 2021. — 422 c.
— (Bsicmiee obpazoBanue). — ISBN 978-5-534-13468-1. — Tekct : anekrponHsiit // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/459165

6. Cimpun, A. C. MonekynspHast buonorusi. Pubocomsr u 6nocuuTe3 Oernka : yueoHoe
nocobue /
A. C. Criupun. — Mockaa : Jlabopatopus 3nanuii, 2019. — 594 ¢. — ISBN 978-5-00101-623-
6. — TekcT : anekTpoHHbIH // JIaHb : 3MeKTpoHHO-OMONMHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/110208

7. IIpakTHKyM IO TCHETUYECKON WHKCHEPUU U MOJICKYJIIPHON OMOJIOTHH PACTECHHH :
yuebnoenocobue / E. C. I'Bo3nesa, E. B. Jleitneko, A. A. 3aropckas, 0. B. Cunopuyk. —
Tomck :TI'Y, 2012. — 96 ¢. — Texkcr : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAS CH-
crema.— URL.: https://e.lanbook.com/book/44893

8. Monekynsapnas 6nonorus : yueonoe nocodue / O. B. Kpurep, C. A. Cyxux, O. O. ba-
6wy [u ap.]. — Kemeposo : KemI'Y, 2017. — 93 ¢. — ISBN 979-5-89289-100-3. — Texkcr :
3JICKTPOHHBIN // JIaHb : aekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/103922

9. Kyxkoga, A. I'. MonekymnsipHasi OMOJIOTHS: YICOHHK C yIPAXKHESHUSIMH U 3a1a4aMu / A.
I".’Kyxonsa, H. B. Kusuuenko, JI. I'. 'opoxoBa. — Mocksa ; bepnun : lupexr-Menua, 2018. —
269 c. : un., Tabn. — Pexxum pgoctyna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=488606

10. buotexHonorus, OnonHHopMaTHKa U TCHOMHUKA PACTCHHI U MUKPOOPTAaHU3MOB : Ma-
tepuaisl koHepermuu. — Tomck : TI'Y, 2016. — 140 ¢c. — ISBN 978-5-94621-539-8. —
Tekct :anexkTpoHHBINH // JIaHb : 31eKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/92007

8.1. IIpomeskyTouHas aTTecTauus
Mopnyas 1. «<MoJgekyasipHas cejekuus. I'eHHasi MHKeHepus»
1. IlepBbIM 00bEKTOM I'eHHOH MHKEHEPHH cTAJAa OaKTepus:
a) E.coli
0) S. cerevisae
B) B. Subtilis
r) A. tumefaciens

2. [lepBbIMH 00bEKTAMYU TeHHOI HHKEHEPHUH CTAJIHM MIA3MU/BI:
a) S.cerevisae

0) B.subtilis

B) E.coli

r) A. tumefaciens

3. B kauecTBe BeKTOpA /1Jisl BBeJleHHSI T€HA B PACTUTEIbHYIO KJIETKY UCTOJIb3YIOT:
a) Bupyc SV-40

0) Bupyc capkomsl Payca

B) IJIa3MH/IbI arpoOaKTepuit

') BUPOU/IBI

1) par M13

4. B kauecTBe BEeKTOPA /1Jisl BBeJIEeHUsI FT€HA B PACTUTEILHYIO
KJIETKY HE UCIOJIB3YIOT:

a) TPaHCIIO30HBI

1) JIHK xmopormmactoB

B) TUIa3MHJIbI OaKTEepUit


https://urait.ru/bcode/459165
https://e.lanbook.com/book/103922
https://e.lanbook.com/book/92007

T') BUPOU/IBI

5. B cocTaB BeKTOpa HAa OCHOBE BHPYCa He BXOST MOCJIE10BATEIbHOCTH,
OTBEYAIOIIHUE 3a:

a) BUPYJCHTHOCTb

0) CIOCOOHOCTH K PETUTUKAIIIH

B) MapKepHBIN IPU3HAK

I') TaTOT€HHOCTh

6. KoJin4ecTBO HYK/J1€0TH/I0B, COCTABJISIIOIIMX BUPOU/IBI:
a) 200 - 250

6) 270 - 300

B) 320 - 370

r) okosio 1000

7. Bupouasl uMeOT popmy:
a) IPSIMOJINHEIHYIO

0) KOJIBLIEBYIO

B) CIIUPAJIEBUIHYIO

8. Tpancno3onsl umer0T Gopmy:
a) MPSAMOJIMHENHYIO
0) KOJIBIIEBYIO

9. TpaHcn030HBI OTKPBLI:
a) [Tonb bepr

6) bapb6apa Mak-KnunTok
B) ®penepuk Conrep

10. I'ox OTKpBITUSI BUPOM/IOB:
a) 1968
6) 1971
B) 1973
r) 1977

11. Bupouaam npeacraBisiioT co6oii:
a) 1 nenoueunyro /JTHK
6) 1 uenoueunyro PHK
B) 2 nenoueynyr JJHK
r) 2 nenovyeunytro PHK

12. Hyk/1enHOBasi KHCJI0TA BUPOU/IOB € 0€JIKOM:
a) CBs3aHa

0) HE cBsi3aHA

B) BEpHBI 00a yTBEPKICHUSI

13. TpaHcno30HBI HTPAIOT BAXKHYIO POJIb B 3BOJIIOLMH BHJIOB:
a) na
0) HeT

14. Arpo6akTepun ABJISIIOTCH:
a) BHYTPUKJICTOYHBIMHU TTapa3UTaMH
0) BHYTPUKJIETOYHBIMH CUMOMOHTAMHU



B) BHEKJICTOYHBIMH CUMOMOHTAMH
T') HUA OJTHO U3 YTBEPKIICHBI HE BEPHO

15. Arpo6akTepum SABJISIIOTCH:

a) mapa3uTaMH Ha KJIETOYHOM ypOBHE
0) cuMOMOHTaMU Ha KJIETOUHOM YPOBHE
B) CHMOMOHTaMHU Ha TCHHOM YPOBHE

I') Iapa3uTaMy Ha TEHHOM YpPOBHE

16. ABTOpPOM pecTPUKTA3HO-JIUTa3HOT0 MeTO/1a SIBJISIETCS:
a) bepr

0) Mak-KnunTtox

B) Mak-Jleon

r) DiiBepu

17. Ilpu pecTpUKTA3HO-TUTA3HOM MeTO/Ie NPOUCXOIMT cuiuBanue Kouuos JTHK:
a) TYNOW-TUIKUI

0) TMNKUN-TUIKAN

B) TYNOU-TymnoMH

18. Ilpy KOHHEKTOPHOM MeTo/le MpoucxXoauT ciunBanue kouuon JIHK:
a) TYNON-JIMIKUN

0) JTUTIKUI-JIATIKU]

B) TYNON-Tynou

Moayab 2. «bnoTexHojioru4eckre MeTobl B cesieKIuM. TexHoJI0run yCKOPEeHHOM ceJieK-
111071
1. Kak Ha3bIBaeTcs 0e10K, KOTOPBIi OIMH U3 NEePBbIX ObLT MOJIYYeH ¢ MOMOIIbLIO MeTO/1-
reHHOM MHKeHepuu?
a) ®uOpuHOTreH
6) Uncynuun
B) ['eMorino6un

2. Kakas oTpac/ib 0MOTeXHOJIOTHH 3aHUMAaeTCs MCKYCCTBEHHOM NepecTpoiikoii renoma?
a) MukpoOHoI0rnueckuii CHHTE3
6) Knerounas naxeHepus
B) ['eHHas nHxeHepus

3. Ucnosib30BaHHe METOI0B OMOTEXHOJIOTHH B CeJIEKIMH MO3BOJIsIET:
a) YCKOpUTH pa3MHOKEHHE HOBBIX MOPO/]I

0) YcKkopuTh pa3MHOXKEHHE HOBOTO COpTa

B) Co31aTh ruOpU] pacTeHUS U )KUBOTHOTO

r) BeisiBUTE HacneCTBEHHBIE 3a00JIEBaHUS Y YEIOBEKa

4. Kak Ha3pIBaeTcsl KpaTHOe yBeJIMYeHHe YHCJIa XPOMOocoM?
a) [lonunnonaueit

0) I'eTepormonaueit

B) [lonumepueiirereposuca



5.Kakoe siBjieHMe HA0I01a€TCSl TPU MEKTUHEHHONH r’MOpPUAN3aMU, KOT/1A )KU3HECIoCco0-
HOCTh THOPHI0B Bo3pacraer?

a) CkpeluBanue OTAAUIEHHBIX (GOpM

0) UnuBuayanbHelii 0TO0p

B) MaccoBslii 0T60p

6.MeTo BblieJIeHHsI OT/AeJIbHBIX 0C00€i cpein ceIbCKOX03sIiCTBEHHBIX KYJLTYP U MOJTy-
YeHHs OT HUX MOTOMCTBA HA3BIBAETCH...

a) OTmaneHHol THOpUIU3aUCH

0) UnuBuyanbHbIM 0TOOpOM

B) MexnnHeHOM rubpuan3anuei

r) MaccoBsiM 0TOOpOM

7.B yem BbIpakaercs rereposzuc?

a) [TomyueHune HOBOI MOPOIBI WM COpTa
0) [loBpIlIEHNE TPOTYKTUBHOCTH THOpUaa
B) YcuiieHue MioJOBUTOCTH rudpuia

8./1J1s1 4ero mpou3BOASIT HHOPUAUHT?
a) [lonydyeHnue reTepo3ucHbIX THOPUIOB
0) YcuneHue JOMUHAHTHOCTH ITpU3HAKa
B) [lonyueHue ynucThIX TUHUN

9. 11 yero mpou3BOASIT HHOPUIAUHT?
a) )[lomydeHue reTepo3UCHBIX THOPUIOB
0) YcueHrne JOMUHAHTHOCTH IIpU3HAKa
B) [losryueHue YMCThIX TUHUHA

Moayan 3. «'eHeTuka UMMYHUTeTA pacTeHuii. [eHeTHKAa OHTOreHe3a pacTeHUii»

1. Hayka o BbIBeJIeHHH HOBBIX COPTOB PACTEeHMIi, MOPO/I ’KUBOTHBIX U IITAMMOB MHKPOOP-
TAaHNU3MOB:

a) IIUTOJIOTHSI

0) reHeTHKa

B) CEJICKIIUS

I') MUKpOOHOJIOTHS

2. Bei0epuTe y4eHHOr0, KOTOPBIH €031aJ1 OTKPBILJI HEHTPbI NPOUCXO0KIACHUS KYJIbTYPHBIX
pacTeHuii:

a) H. 1. BaBunos

0) I'. JI. Kapnieuenko.

B) 1. B. Muuypun

r) Y. lapBun

3. Kak Ha3bpIBaeTcH sfIBJICHUE «KTHOPHIHON CHIIBI»?
a) MyTareHes

0) reTeposuc

B) MHOPUAMHT

') ayTOpUIUHT

4. Kakoii BuJ1 0TOOpa NPUMEHSETCS B CeJIEKIMU MePeKPeCTHOONbLIsIEMbIX pacTeHuil?
a) UHAUBUIYAJIbHBIN



0) MaccoBBIf
B) Oecco3HaTeIbHBIN
') €CTeCTBCHHBIN

5. BIN3KOpPoOACTBEHHOE CKpelMBAHUE IIPOBOIASAT JIJIs:
a) MOBBIMICHUS KHU3HECTIOCOOHOCTH

0) TOJTy4YEHUs TeTEPO3UTOTHBIX OPTaHU3MOB

B) MMOJIyYCHHS YUCTBIX JINHUI

T') YIY4IIEHUS] CBOMCTB y THOPHIOB

6. AyTOpuauHr — 31o

a) MacCOBBI 0TOOP MPOU3BOAUTEICH

0) CKpelrBaHue 0co0eH pa3HbIX TOPO
B) CKpeIIMBaHUE OJU3KUX POJICTBCHHHUKOB
I') CKpeIIMBaHKe Pa3HbIX BUJOB

7. MeTo/1, 0OCHOBAHHBII HA BHeJIPEHUHU F'€HOB U3 OTHOT0 OPraHU3Ma B APYIOii:
a) KJIETOYHasi UHXEHEPUs

0) reHHas HMH)KEHEPUS

B) KJIOHUPOBaHUE

') XpOMOCOMHAas HHKEHEPHS

Yacrs B. BoiOepurte Tpu NpaBWJIbHBIX 0TBETA U3 IIECTH.

B 1. BeiOepute MeT0/1bl, KOTOpPBIE IPUMEHSIET XPOMOCOMHAsT MHKEHEPHUSL.

1) METOIbI TOUTIIIONTUH

2) BbIpalBaHUe KJIETOUYHBIX KYJIbTYP Ha MUTATENIbHON cpesie

3) MeToJ1 3aMelleHHbIX JTUHUN

4) MEeTOJI OTIOTHEHHBIX JIMHHUI

5) KJIOHMpOBaHUE

B 2. YcraHoBHUTE COOTBETCTBUE MEXKIY KYJIbTYpaMH M LIEHTPAMU UX MPOUCXOKICHUS

Ha3zBanue KyJabTypbl [lenTp mpoucxoxaeHus

A) puc 1) Abuccunckuii (AdpukaHckuii)
b) kaprodens 2) Boctouno-A3uaTckuit

B) 6ananst 3) CpennzeMHOMOpPCKUI

I') macnuHel 4) KO)xHOaMepuKaHCKUI

M) cauBsl 5) FOxHo-a3uarckuii

Yactp C. BecTaBbTe nmpomnyIiieHHbBIE CIOBA B TEKCT:

KarnycTHo-
Kanycta Peabka peaeydHbin rubpua

2n=18 18+18



KanmyctHo-peneunsiii ruOpua ObUT MOTyUYeH YUYEHBIM .OH okazancs ,
TaK KaK XpOMOCOMBI U PE€ABKH HE MOI'JIM KOHBIOT'UPOBATh. CHOCO6HOCTB 06pa30BLIBaTB TraMCThI
ObL1a BOCCTaHOBJIEHA METOJIOM

Monayib 4. 'eHeTHYeCKHEe TEXHOJOTMH PACTEHHH B PellIeHUM 33124 CeJIeKIMHU U CEMEHO0-
BO/ICTBA
1. SNP-TunupoBanue — 3T0 aHAJIU3
a) adppuHHOCTH;
0) OTHOHYKJICOTHUTHBIX TTOJIUMOP(HU3MOB;
B) TUTPa UMMYHOTJIO0YJIMHOB Kiacca G;
I') 3KCIpeccuu Oenka.

2. ddNTP — 310

a) MOHBI JUTA TToJIep KaHust HeoOoxoaumon pH B peaximm;
0) HyKJI€OTUIbl, 00ECTIIeUnBaIOIINE OOPHIB IIEIH;

B) HYKJICOTH/IbI, 00ECIIEYMBAIOIINE CUHTE3 IICTIH;

r) pepMeHT, 00CCIICUNBAIOIINNA CUHTE3 IICTIH.

3. AT®-cyabpapuiaza HeoOXoquMa 1JIs:

a) OMOTUHUIIMPOBAHUS IpaliMepa;

0) KOMIUIEMEHTapHOT'O BCTPaNBaHUs HYKJICOTU/I;
B) 0OHapyXeHHUs OeIKa B pEaKIii;

r) nonyuenus AT® u3 nupodocdara.

4. AleHNH KOMILJIEeMEeHTapeH:
a) T'yaHUHY;

0) TUMUHY;

B) (ochOTUIMIXOHHY;

T') LIUTO3UHY.

5. OnHOHYK/I1E€OTHAHBIN NOJIUMOP(PHU3M — ITO

a) otuyus B ocienoBareabHocTH JJHK B HECKOIBKO HYKIICOTHIOB B TEHOME
MPEACTABUTENEH OJJHOTO BUJA WIIM MEKTy TOMOJIOTMYHBIMU y4acTKaMu
TOMOJIOTHYHBIX XPOMOCOM;

6) otinuus B nocnenoBatenbHocTH JJHK B oMH Hyk/1€0oTHA B TeHOME
MIPEACTABUTENEH OJJHOTO BUJA WIM MEKTy TOMOJIOTMYHBIMU y4aCTKaMU
TOMOJIOTMUHBIX XPOMOCOM;

B) pa3iuy4us B OSIKOBOM MOCIIET0BATEILHOCTH;

T') pa3Jinyuus B JJIMHE T€HOB y IPEICTaBUTENIe OAHOTO BUA.

6. CexBennpoBanue no Cenrepy no3poJisieT NpOYMTHIBATH 10
a) 400-500 HyKJI€OTHIOB;

0) 500-600 HYKJIEOTHIOB

B) 600-700 HyKJIEOTHIOB

r) 900-1000 HYKIE0THUIOB

7. IlpenmyuiecTBa NMPOCEKBEHUPOBAHUA

a) OpIcTpast 1eTeKIHs OAHOHYKICOTHIHBIX MOJIUMOP(PHU3MOB
0) BO3MOXHOCTb ITPOYTEHUS MPOTSKEHHBIX Y4aCTKOB F'€HOMA
B) ucmoyib30Banue st mpoutreHuss CpG-MOTHUBOB

I') mapasuielibHOe CEeKBEHUpoBaHue Heckonbkux 1eneit JTHK

8. AHa/IM3 noJIMMOpP(pU3Ma NJIHH PeCTPUKINOHHBIX (PArMeHTOB — 3TO



a) ananu3 nocieaoatenbHocT MPHK;

0) uzydenne aQUHHOCTH;

B) U3y4EHHUE IEPBUYHON aMUHOKUCIOTHOH 11OCIIE10BATEIbHOCTH;

r) cioco0 uccaenoBanus renomuoil JIHK myTém ee pazpesanus ¢ moMoIb0
9H/IOHYKJI€a3 PECTPUKLMHM U JalbHENIINN aHaIu3 PparMeHTOB

9. B pa3BuTHM NOJUTeHHBIX 3200J1eBAHNI MOJUMOP(U3MbI MOTYT SIBJSAITHCS
a) KJIFOYEBBIM (paKTOPOM MMAaTOTCHE3a,

0) HE UMEIONITUMU 3HaYeHUs (paKTopamu;

B) OIPENCISIONIIM MEXaHU3MOM KIMHHYECKON KapTHHBI,

r) (haKTOPOM IPEIPACTIONOKEHHOCTH

10. BoiOepuTe 3Tanbl NpoBeeHUs NMPOCEKBEHUPOBAHUSA
a) nonydenue ogHouenoyeuenon JJHK;

0) mocranoBka [111P;

B) CBSA3BIBAHUE AMUTOIA U [1ApaTOTNa;

') CeBEHUPOBAHUE ITyTEM CHHTE3A.

8.2. UTorosas arrecrauus
1. Kakue MeToabI CeJIeKIIMU BLI 3HaeTe?

A) IMomummonaus

b) HUckyccrBennslit oT60p

B) EctectBennslit oTo0p

I') Myrarenes

J1) I'eneruka

E) I'm6puausanus

K) buorexHnomnorus.

2. Moumiouaus —3T0:

A) Metoj cenekiMu pacTeHun

b) Crioco6 nomyueHust rubpu1oB

B) IIporuecc kpaTHOTO yBENTUYEHUSI YUCIIa XPOMOCOM

I') HacneacTBeHHOE N3MEHEHHE

3. erepo3uc

A) YBenuueHue ynciaa MyTaluil y TitOpu10B IEpBOTo MOKOJIECHUS
b) CkpemuBanue oco0ell pa3HbIX BUJIOB

B) CkpenuBanue ocobeii ¢ 3apaHee HEU3BECTHBIM T€HOTUIIOM

I') IlposiBneHue MOMOKUTETBHBIX IPU3HAKOB y THOPUIIOB EPBOTO MOKOJICHHS
4. Mlonunnougnbie GopMbI XapaKTePU3YyHOTCH

A) KpaTHbIM yMEHBIIEHHEM YHUCIIa XPOMOCOM

b) YcroitunBocThIO K HEOIArONPUATHBIM YCIOBUSM CPEJIbI

B) KpatHbeiM yBennueHHEeM YHcia XpOMOCOM

I') IToBBILIEHHBIM COAEP/KAHUEM LIEHHBIX BELIECTB

5. OAHOPOIHYIO TPYNIY PACTEHHUIl € X038l CTBEHHO-LIEeHHbIMH NIPU3HAKAMM, CO3IaHHYIO
YyeJI0BeKOM,

Ha3bIBAIOT:

A) Bunom

b) IMopomoii;

B) Coprowm;

I') Itammom

6.0co0eHHOCTH CceleKIMH PacTeHu i



6.0CcO0EHHOCTH CEJICKITUU PACTCHHI
A) HUcnonb3yeTcst TOJIbKO METOJ MOJUILIIONIUN
b) MeTon noaumioniny He UCOIb3yeTCs
B) Campbrii pactipocTpaHEHHBINH METO.T — TIOJTUTLIIONTUS
I') CoueraroTcst BCe€ METOJIBI CEJICKITUN
7.MeToj CTyNeHYATOH rudpuan3anumn
7. Meton cTyneHyaToi ruopuan3anuu
A) CkpemyBanyue paHHUX MOKOJEHHUM rudbpuia ¢ ApyruMu ruOpuaaMu U COpTaMu
b) IIpeononenne GecryioNHOCTH THOPUIOB OTAAICHHOW MEXBUIOBON THOpUIN3ALIUN
B) Jlaet cnoxxHbIif rHOpUIHBINA MaTepuai Juid JadbHeiero oroopa
I') Oka3zaicst Hea(h(heKTUBHBIM
8. B oTiiM4He 0T IMKOPACTYIIUX Y KYJbTYPHBIX pacTeHHil
A) Bomnblie npoyKTUBHOCTb
b) EcTb LleHTpBI IPOUCXOXKIEHUS
B) boraue renodona
I') Bonw1ie pazmepsl
9. KapTodeib, Kykypy3a, TOMAT NPOU30LLIH B
A) HOxHO0a31aTCKOM TPOIIUYECKOM
b) Cpenuzemnomopckom
B) LlenTpanbHOaMEpPUKAHCKOM LIEHTPE
I') AGuccuHCcKOM
10. HeHTpPBHI MPOUCXOkKIEHUS KYJIHTYPHBIX PACTEHUIA:
A) Ucropuueckas pouHa KyJbTypHBIX pacTEHUI
b) Beun otkpeiThl B XIX Beke
B) OcnoBa yuenus H.W. Basunosa
I') CoBnagaroT ¢ ouaramu 3eMJIeIeNUs
11. AMnuiinpukanusi reHoB 3T0:
a) uAeHTUUKAIM oceoBarenbHocTel HykineotuaoB JJHK
0) unenTuuKanus nociaenosarenbHocTel HykiaeoTn 108 PHK
B). MHOTOKpATHOE MOBTOpEHNE Kakoro-imnbo ydactka JJHK
r) Beaenenue gparmenta JIHK, coneprkaniero usyyaemslii reH
12. Cienuduanocts pparmenta INIP odecneunBaror:
a) o9 pexTuBHOE BhIACTIEHNE HYKICHHOBBIX KUCIOT
0) pepment JJHK-nmonumepasza
B) oOpaTHas TpaHCKpUIITa3a
I') mpaiiMepsl.
13. BexTop Ha 0CHOBe IJIA3MHU/bI IPEANOYTHTEIbHEH BeKTOpa Ha ocHoBe ¢arosoii JTHK
Osaromaps:
a) 6ombIIIOMY pazMepy
0) MEHBIIIEH TOKCUIHOCTH
B) OOJIbIIIEH YaCTOTHI BKIIOUECHUS
') OTCYTCTBUS JIU3HCA KIETKU-XO35IMHA
14. OcHOBY MOJIEKYJISIPHOW JHATHOCTUKH COCTABJIAIOT:
a) TeHETHKa, MOJIEKYJIIpHast OMOI0rus
0) UMMyHOJIOTHSI, OMOXUMUS
B) UMMYHOJIOTHS, OMOXUMHUSI, TCHETHKA, MOJICKYJIIpPHAsT OMOJIOTHS
') HIMMYHOJIOTHSI, MOJICKYJISIpHAsI OMOJI0THS
15. IIIP (mosimmepa3Hasi enHasi peakius) OCHOBAHA HA:
a) B3aUMO/JICHCTBUY aHTUTE€H-AHTUTEIIO



0) IBUKEHHUH 3apsSHKEHHBIX MOJIEKYJI O] IEUCTBUEM OCTOSTHHOTO 3JIEKTPUYECKOTO
1oJIst

B) MPUHIIXIIE KOMIUIEMEHTApHOCTH HYKJIEOTHI0B U pabote pepmenta JJHK-
MOJIUMEPAa3bl

r) pabote pepmeHTa peBeprasza (0OpaTHas TPAaHCKPHUIITA3a)

16. LleHTpOM MPOMCXO:KAEHUS KYJIbTYPHBIX PACTEHUIl CUYMTAIOTCS PalioHbI, I/1e:
A) OGHapy>keHO HauOOJIbIIIee YUCIIO COPTOB JJAHHOTO BHIA;

b) O6napy>xena HanOobIIas TUIOTHOCTH IPOU3PACTAHUS JAHHOTO BUJIA;

B) [lanHbIi1 BU BIIEpBbIC BRIPAICH YE€ITOBEKOM;

I') Het BepHoro orsera.

17. I'maBHa" 3a7a4a ceJIeKIUH:

A) V3ydeHue CTpOeHHSI U KUZHEACSATEIbHOCTH KyJIbTYPHBIX PACTEHUH U JJOMAITHUX KUBOTHBIX;
b) HccnenoBanue 3aKkOHOMEPHOCTEH HacIe10BaHUS IPU3HAKOB;

B) U3yuenne B3auMOCBSI3U OPraHU3MOB U CPEJbl UX OOUTAHUS;

I') BoiBeieH1E HOBBIX COPTOB PAaCTEHUN U TIOPOJT )KMBOTHBIX

18. MosryuyeHne UCKYCCTBEHHBIX MYTAIMI MPU HCNOJIL30BAHMU MYTAT€HOB HA3bIBaETCHA
2. [lony4eHnre UCKyCCTBEHHBIX MyTAIlMi IPH UCIIOJIB30BAHUHM MyTareéHOB HAa3bIBAETCS
A) [onmummonaus

b) Myrarenes

B) I'ereposuc

I') 'uOpuauzanms

19. Hayka o MeToaX CO3/1aHMSA U YJIy4YllleHHs] HOBBIX IOPO/1, COPTOB U IITAMMOB
A) I'enetuka

b) Cenexmus

B) Dm6puonorus

I') buoTtexHonorus

20. MeToabl, HCI0JIb3yeMble B CeJTeKIHT

A) UckycCcTBEHHBIN MyTareHes

b) Monmummonus

B) N'uOpuauzanus

I') EcrecTBeHHbII 0TOOD

21. lapBHH BbIIEJHJI CJIeAYIOLIMe HATIPABJIECHUSI HCKYCCTBEHHOI0 0T0OpA:

5. JlapBMH BBIJIENNI CIIEIYIONIME HAIPAaBICHNUS UCKYCCTBEHHOTO O0TOOpA:

A) Crabunuzupyromuit

b) Aswxymmmit

B) Meroanueckuii

I') becco3naTenbHbIi

22. OTnajeHHasi THOPUAM3ANMS MOKET OCYLIECTBISATHCS MEKAY OpraHu3MamMu
A) Pa3HbIX BUJOB

b) Onnoro Buna

B) Pa3ubix napcts

I') Pa3HbIxX KiaccoB

23. 1151 reTepo3MCHBIX OPraHN3MOB XapaKTePHbI

A) VX npeBoCX0ACTBO HaJl pOIUTEIBCKUMH (popMamu

b) IloHnkenue ypoxailHOCTH pacTeHUI

B) Yxynimenre cBOHWCTB 1O CPAaBHEHHUIO C POJAUTEIISIMA

I') [ToBbITIIEHNE TPOTYKTUBHOCTH KHUBOTHBIX

24. CteneHb BbIPA’KEHHOCTH HACJIEICTBEHHBIX MPHU3HAKOB

A) ObycroBieHa reHOTUTIOM



b) 3aBucur ot cpenbl

B) He o0ycnoBiena reHOTUIIOM

I') He 3aBucut oT cpessl

25. I'udpuaun3aunus — 310:

A) Ilporecc co3nanusi TMOPUIOB

b) Meron cenexkuuu

B) I'ereposuc

I') Bua ecrectBeHHOTO 0TOOpPA

26. MeToabI ceJIeKIUH PacTeHuii

A) IMomummonaus

b) HckyccTBennas rubpuau3anus

B) I'ereposuc

I') UckyccTBeHHBIN MyTareHes

27. KyabTypHble pacTeHust

A) Pesynbrar paboThl CeNeKIInOHEPOB

b) Ipousonutu 6marogapst €CTECTBEHHOMY OTOOPY

B) Ilpousonui oT AMKOPACTYIIMX MTPEAKOB

I') CymiecTBeHHO OTJIMYAIOTCS OT JUKOPACTYIIUX MPEAKOB
28. YueHue 0 IeHTPaX NPOUCXO0KIeHHS KYJIbTYPHBIX PACTEeHHUIl co31a
A) H.11. BaBunos

b) I'.JI. Kaprieuenko

B) H.B. lumuna

I') A.B.IlycroBoiiT

29. Camoe 00Jb1110€ KOJTUYECTBO KYJbTYPHBIX BH/I0B BOZHUKJIO B
A) llenTpanbHOaMEPUKAHCKOM

b) BocTouHoa3naTckoM 1ieHTpe

B) FOxHOa3MaTCKOM TPOITMYECKOM

I') AbuccunckoM

29. MMonmyasiuus pacTeHuii, MOJIy4eHHAsI B pe3yJIbTaTe HCKYCCTBEHHOT0 0TOOpa
A) Bun

b) IlItamm

B) Copt

I') [Topona

CocTaBuTe/b IporpaMMEel

A. JlyToB

s TIOJIITHCB) (pacumdposka)



