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1. llesu u 3212494 AU CIUILIHHBI

[enwto quctummuael ['eHeTHKA pacTeHUH ABIsETCS (HOPMHUPOBAHUE Yy O0YUIAIONTUXCS
0a30BbIX 3HAHUI OCHOB I'€HETHKHU PACTECHUI, MOTy4eHNE UMH MIEPBUYHOTO OTBITA B
001aCTH Fr€eHETUYECKHUX TEXHOJIIOTHI B 00IaCTH T€HETUKU pacTeHuil. Peanuzanus
JUCUUIUIMHBI IPEAYCMOTPEHA MOCIIE TOTYyUYEeHUs 00ydarouumMucs 0a30BbIX
Ipe/ICTaBIeHU B 00JaCTH XUMHH, MAaTEMaTUKH, HAyK O OMOJIOTHYECKOM Pa3HO0Opa3ui,
00TaHUKH, PU3NOIOTUU U OUOXUMHH pacTeHU. Pa3ensl TUCHUIITUHBL YTy OISIIOT U
PACHIMPSIOT 3HAHUS, TOJIyYeHHbIE B 0011IeM U MPOoPeCcCHOHATbHOM 00pa30BaHUM 3HAHUS O
PacTeHHAX KaK KHUBBIX CUCTEMAXx, JIeNasl aKIIeHT Ha COBPEMEHHBIX MPEICTABICHUIX 00
OpraHu3anuu U (yHKIIMOHUPOBAHUS F€HETUYECKOIO anapara B peanu3aliu
TE€HETUYECKOU MTPOrPaMMBbl Pa3BUTHSI PACTEHUS.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

JucunminHa ['eHeTKa pacTeHU COCTOUT U3 IIECTU PA3IETIOB, OCBSIIECHHBIX OTAEIbHBIM
pazzenaMm reHeTUKH pacTeHUH, BKIII0Yasi CTPYKTYPHO-(OYHKIIMOHATBHYIO OPraHU3allUIo
reHOMa PACTeHHM U aHalu3 (PYHKIIMI T'eHa, CUCTEMbI PAa3MHOKECHHS PACTEHUN U UX
T€HETUYECKUN KOHTPOJIb, FEHETUUYECKUE METO/IbI CEJICKIIUH, TCHETUKY UMMYHHUTETA
pacTeHuid, TEHETUKY OHTOI'€HE3a PACTCHUM, TCHETUYECKUE TEXHOJIOTUY B PELICHUH 3a/1a4
CEJICKIIUU U CEMEHOBOJCTBA.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: COBPEMEHHBIE MPOOIEMbI TEHETHKHU
[pacTeHUM, TEOPETUUECKNE OCHOBBI
(GYHKIIMOHUPOBAHUS PACTEHUN MPU Pa3IUIHBIX
CHCTEMaxX Pa3MHOKEHUS.

YMeEeT: IPUMEHATh T€HETUUECKUE METO/Ibl aHAJIN3a
MPUPOJIHBIX TOMYJISAIHUN U TEHETHYECKUX
KOJIEKIIUH.

MmeeT MpakTU4eCKUM ONBIT: TOTOBHOCTH
KPUTHUUECKHU aHAITM3UPOBATh HHPOPMAITIIO B
00J1aCTH TEHETUKHU PACTCHHUI U UHTETPUPOBATH
MOJIyYeHHbIEC 3HAHUS B IPOCKTHYIO 3a/1a4y

[1K-7 CiocoGeH mpuMeHSTh COBPEMEHHBIC
NPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHATEHON
OpraHU3aIMU TeHETUYECKOU MPOrpaMMBbl PACTEHHUI,
METO/IaX MOJIEKYJIAPHON OMOJIOTHH, TEHETUKH U
OHMOJIOTHH, a TAKXKe UX Pa3BUTHE B
npodeccHOHANBHON IeITeTbHOCTH

3HaeT: COBpEeMEHHbIE TeHETHYECKNE TEXHOIOTUH,
UCTIONIb3YyeMble IPU paboTe ¢ PaCTEHUSIMU.

YMeeT: MPUMEHATh COBPEMEHHBIC TCHETHYECKHE
TCXHOJIOTUH AJId PCHICHUA MMOCTAaBJICHHBIX 3a1a4,
POTHO3UPOBATH U ONPENEIIATH MOTCHIIUAT X
UCTIONIb30BAHMUS.

lMeeT MpakTUYECKUIl OTBIT: UCTIOT30BAHUS
HAaBbIKOB CPABHCHUA MCITIOJIB3YCMBbIX TEXHOJIOTHH C
y4ETOM BO3MOXXHOCTEH M COBPEMEHHBIX TpeOOBaHMHA
K onieHke 3(h(heKTUBHOCTH Tpolecca.

ITK-8 CniocoGeH ucmonb30BaTh COBPEMEHHbBIS
TCHETUYCCKHUE TEXHOJIOTHH U 00OCHOBBIBATh UX
MIPUMEHEHHE B TPO(eCCUOHANBHOM 1eATeIbHOCTH

3. MecTo nucumiuinebl B crpykrype OII BO

| HepequL NpCAIICCTBYIOINX AUCHUIIINH, | HepequL NOCJICAYIOMUX JUCIHHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

Her

He npexycMmorpensl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUILUIMHBI COCTaBIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
JlabGopatopusbie pabotsl (JIP) 16 16

Camocmosmenvras paboma (CPC) 71,5 71,5
[ToaroroBka K KOHTPOJIBHOMY OIIPOCY 21,5 21.5
[TonroroBka u 3amura pedeparon 20 20
[lonroToBka K aK3aMeHY 30 30

KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5

Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - nud.3auer

5. ConepkaHue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 1O
pasjz(.gena HawnmeHoBaHue pa3aeioB JUCIHILIIHHBL BHUIaM B Jacax
Bcero J| II3 JIP
1 CtpykTypHO-(pyHKIIMOHAIbHAS OpPraHU3AIIHS TeHOMA 12 6 ) 4
pacTeHMii U aHaInu3 PyHKUUN TeHa
> CucTtemMbl pa3MHOXEHHSI pACTEHUM U UX T€HETUYECKUN 10 6 > )
KOHTPOJIb
3 |[[eHeTHuYeCKHE METOJIbI CEIEKIIUN PACTCHUI 14 6 4 4
4  |['eHeTHKa UIMMYHUTETA PACTCHUIN 10 6 4 0
5  |I'eHeTmKa OHTOreHe3a pacTeHHUU 2 2 0 0
6 [ eHeTHYECKME TEXHOJIIOTUH PACTEHUN B PEIICHUH 3aa4 16 6 4 6
OMOTEXHONIOTU I
5.1. Jlekuun

| No | No | HanmeHoBaHMe WM KpaTKoe CoepKaHue JIEKIIMOHHOTO 3aHTUS | Kon- |




JICKITUH

paszziena

BO
qacoB

CTpyKTypHO-(QYHKIIMOHAJIbHAs OpraHU3alisi TeHOMa OJJHO- U JIBYAOJIbHBIX
pacTeHUil Ha MpUMepe MOJIEIbHBIX PaCTUTENbHBIX 00bekToB: (Oriza sativa,
Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus). [IpencraBnenue
0 TOMOJIOTMY ¥ TOMEOJIOTUH, CHHTEHUH U KOJIMHEAPHOCTU T€HOMOB. I [puHIuIIEI
CPaBHUTEIHLHOTO KapTHpOBaHUsl. BHyTpUBHI0BOI onuMopdu3m reHoMoB
pacTeHuid, MmeToabl aHanu3a. Monekynapasle JIHK-mapkepsl 1 ux poib B
FeHETUYECKHUX MCCIIEA0BAaHUAX U celeKInu. OCHOBHBIE KJIACChl MOJIEKYIISIPHBIX
MapKepOB.

['eHOM XJIOpOIIIIACTOB ¥ MUTOXOHApH. OCOOEHHOCTH OpraHU3aIH
XJIOPOTIACTHOTO TeHOMa, KojblieBbie MoJiekyibl JIHK. BapuabenbHoCTh pazmepa
reHOMa XJIOPOILJIACTOB M €€ PUYUHBL. B3anMozaecTsue saepHoro u
XJIOPOIUIACTHOTO FeHOMOB (Ha npumMepe siaepHbix reHoB GUN-1,2,5 u PI1®-
kapOokcuiassl). [eHsl Rubisco. SlaepHble reHbl Kak peryasTopbl SKCIIPecCuu
XJIOPOIUTACTHBIX T€HOB. Jl0Ka3aTenbCcTBa HHI0CUMONMOTHYECKOTO POUCXOKICHUS
ractul. OcobeHHOCTH OopraHu3aiuy MT-reHoMa, KOHCEPBaTUBHOCTb MT-T€HOB U
BBICOKas BApHaOEIbHOCTD B MOPSJIKE UX pacnoiokeHus. B3anumoneiicteue
S1/IEPHOTO, XJIOPOIIACTHOTO U MUTOXOH/IPHAJIbHOTO TeHOMOB. MOOMIIbHBIE
FEHETUYECKHE JIEMEHTHI pacTeHN. KOHTponMpyronme 3J1eMeHThl PACTEHUI U
MCTOPHS UX OTKpBITHSA, 0T b. MakKnunTOK 10 HacTosmero BpeMenu. Acu Ds-
PJIEMEHTBI Z.mays. THIIbI TPaHCIIO30HOB PACTEHUH U UX PACIIPOCTPAHEHHOCTH B
reHoMax Jpyrux pacTeHUi. BiusHue MOOMIBHBIX 3JIEMEHTOB HA U3MEHEHHE
TEHOMHOM CTPYKTYpPBI PAaCTEHUN Y aKTUBHOCTH I'€HOB. POJIb TPAaHCTIO30HOB B
HBOJIIOLIUY T€HOMOB PACTEHHUI U TOPU30HTAIILHOM IEpeHoce. MolleKyispHoe
0JIOMAIIHUBAHUE TPAHCIIO30HOB.

TpaHCIIO30HHBI MyTareHe3 pacTeHuil. TpaHCIO30HbI KAaK NT€HETUYECKUI
WHCTPYMEHT ISl ccieloBaHus PyHKIMU TeHa U Oenka. Mcrnonb3oBanue
TPAHCIIO30HOB JIJIs1 HAIIPABJIEHHOTO MyTareHe3a 1 NHAKTUBAllUU TeHa.
KIioHMpOBaHME F'€HOB C TOMOUIBIO «BBITSTHUBAHUS 32 TPAHCIIO30H.
OIHOKOMITOHEHTHAsI CUCTEMa Ha OCHOBE Ac-3JieMeHTa KyKypy3sl ¢ CaMV 35S-
MpoMoTOpoM. JIByXKOMIOHEHTHas cucteMbl Ac/Ds U Ipyrue cUCTEeMBbI
Tpancno30HOB. MHcepumonHbii T-JIHK 1 TpaHCIIO30HHBINM MyTareHes Kak
WHCTPYMEHT JIJIS1 CO31aHUS TPAHCTEHHBIX PACTEHUM, UCIIOJIb3YEMBIX B KaU€CTBE
MOZIETH [T n3ydeHus pyHKIMU reHa. BeisBienue TpancopMaHTOB B
nonyisiusax T2 u T3. HeoOxoaumblii pazMep BEIOOPKH JIJ1s1 BBISIBJICHUS MHCEPITUU
110 1IeJIEBOMY T'€HY. BblieneHrne reHoB, MapKMpPOBAaHHBIX HHCEPLIMEH.
[Ipeumy1iecTBa U HEAOCTATKU UHCEPIMOHHBIX, DMC-NHIYyIIMPOBaHHBIX U
NeNeIMOHHBIX MyTaHTOB ISl PELIeHNUs 3a1a4 (PyHKIIMOHATFHON TEeHOMHUKH.
MyTarMOHHBIN aHATU3 JUTsl ©3y4eHUs (PyHKIMU reHOB. MeToabl IPsAMOM 1
00paTHON TeHETUKH JJIsl YCTAHOBJICHHUS (PYHKIIUHM Te€HA, COBPEMEHHBIE TIOIXOIBL.
MapkupoBaHue reHoMa NPOTSHKEHHBIMHU JIENIEHUSIMU, BBI3BAHHBIMU OBICTPBIMU
HeriTpoHamu. [Ipoext DEL-a-GENE — HoBast cTpaterus B u3y4eHuu QyHKIMH
yTUIMIIMPOBAHHBIX TeHOB. [I[puMeHeHre MeToga reHOMHOTO BBIYUTAHUS [T
KJIOHMpOBaHMs reHoB. Mcnonbs3zoBanne OMC-UHIyIUpOBaHHBIX MyTal1il B
MyTallMOHHOM aHaJIn3€. DNMUT€HETUUECKNE MEXAHU3MBbI PETYISLUU YKCIIPECCUU
I€HOB U MX OCOOEHHOCTH.

DKuzneHHbIe IUKIIBI pacTeHuid. ['eHeTnyeckue 3(h(HheKThl mpyu BereTaTUBHOM U
[I0JIOBOM Pa3MHOKEHUU, IIPU CAMOOIBUIEHUH U IEPEKPECTHOM OIJIOAOTBOPEHUH.
HecoBmectumocts, ['etepomopdHas u romomopduas. OCHOBHBIE IPUHIINTIBI
(YHKIIMOHUPOBAHMS TaMeTO(GUTHON U CIOPOGUTHON CUCTEM TOMOMOPGHHOI
HecoBMeCTUMOCTH (SI). ['eHbl, KOHTPONIMPYIOIINE CUHTE3 PACIIO3HAOLINX
CyOCTaHIMI{ B MBIIbLIE U TKAHU MECTUKA. MHOXECTBEHHBIE aJlJIeNId T€HOB
HECOBMECTUMOCTH U UX ralyIoTUIIbl. MOJIEKYISIPHO-TEHETUUECKHE MEXAHU3MBI
MPOSIBIICHUS TaMeTOUTHON M CIOPOPUTHON CHCTEM HECOBMECTUMOCTH. [ €HBlI,

KOHTPOJUPYIONINE CUHTE3 PACTIO3HAOIINX CYOCTAHIIUN B BLIBIE M TKAHU




IICCTHUKA.

MHOX€ECTBEHHBIE aJIENN FEHOB HECOBMECTUMOCTH U UX ralyIOTUIIBI. MeXaHU3MbI
OJTHOJIOKYCHOH (S-JI0KyC) HECOBMECTUMOCTH: TaMeTO(UTHAsE HECOBMECTUMOCTD C
S-PHK-a3ubIM xeHckuM aeTepMuHanToM (Solanaceae); ciopodurHas
HECOBMECTUMOCTD C S-IIIMKOIPOTEHMHOBLIMU KeHCKUMU (SRK) u Mmyxckumu
(SCR) nerepmunHanTamu, posib SiRNA B perynasiiuu peakiuu
CaMOHECOBMECTUMOCTH. MyTanuu reHoB HecoBMecTUMOcTH (SI) 1 nposiBineHue
camo-coBMecTuMocTH (SC). TpancreHHast MOJeIb MOITYy4YEHUS
CaMOHECOBMECTUMOCTH y IPUPOIHOTO camoonbumntesisi A. thaliana, 3HaueHne
TaHHOTO AKCIIEPUMEHTA JIJISl CO3/IaHUS CAMOONBIISIOLINXCS TPAHCTEHHBIX
pacTeHuil. bronornyeckoe 3Ha4ueHNEe HECOBMECTUMOCTH B MOIJIEP)KAHUH
reTEPO3UTOTHOCTH MO,

JIByTOMHOCTB KaK KpaiHull ciay4ail mposiBleHust HecoBMecTUMOCTU. CTPYKTYpHO-
(GYHKIMOHAIbHASI OpraHU3alUs OJIOBBIX XPOMOCOM JIBYZJOMHBIX pacTEHUI Ha
npumepe Carica papaya, Silene latifolia 1 Rumex acetosa. ['eneTnueckuit
KOHTPOJIb MOAJIEPKaHUs ABYIOMHOCTH. ATIOMUKCHUC — IpUpoAHas popma
BTOPUYHO-Oecrnosoro pasmMHoxxeHus. Victopus uzyuenus anomukcuca. Hapymenue
mporuecca ABOWHOTO OIUIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUN KaK MPUYMHA
00pa30BaHMsI ATOMUKTHYHBIX ceMsiH. OCHOBHBIE TUIIBI alIOMHUKCHUCA, €T0
PAcCIpOCTPAHEHHUE U IBOIIONUOHHAS POJIb. ['aMeTO(UTHBIN allOMUKCHUC U
HapyllIeHHe Meiio3a (aroMeio3) U CIopoOPUTHOTO C y4aCTHEM KIIETOK
MHTEryMeHTa. [ eHeTnueckuii KOHTpoJb anomMukcuca. Myrtantsl A.thaliana ¢
HapyleHUsIMHU Meio3a (nzz; swil/ dyad)u oOpa3oBaHre aHOMUKTHYHBIX CEMSH.
['eHbI- KaHIUJAThHI AIOMUKCHCA. ATTOMUKCHC U €r0 MPAaKTUYECKOE 3HaYECHHUE.
ONUTreHeTUYECKUI MEXaHU3M MPOSBICHHUS allOMUKCHCA Y MyTaHTOB ago104
KyKypy3bl 1 ago9 apabunoncuc. Ponp u pynkuus 6enxko Argonaute u RBR B
KOHTpOJIE pa3BUTHUS JK€HCKOro ramerodura. KoopriuHupoBaHHoe pa3BUTHE
3aponpiiia u sug0cnepma, reusl FIS2, FIE, MEA, PHEREST A.thaliana. ['ens
MET1 u DME perynsaropsl 3kcnpeccun MarepuHcKoro aiens rena MEA B
pHAOCIIEpME. SIBIEHNE UMIIPUHTHUHIA MATEPUHCKUX U OTLIOBCKUX aJljIesiel pH
Pa3BUTHU HHJIOCTIEPMA, STTUTEHETHYECKUI MEXaHN3M UMIIPUHTHHTA.

[Tonumnonaus. MexaHu3Mbl BOSHUKHOBEHHUS MOTUIUIONIOB U X KIacCUpUKaIus,
ABTOIOIOJIMIUION Il ¥ aJIONOIUILTION kI, [lomumioniHoe mpoucxoxaeHue
Ba)KHEUIINX KYIBTYPHBIX pacTeHui. [laneononumnionibl 1 Heononumionasl. Poib
OTJIaJIEHHOM THOPUAN3AIIMN B BOSHUKHOBEHUHU BUJIOB, PEKOHCTPYKIIUSI TEHOMOB
pacTeHui. SIBlIieHHe reTepo3nca 1 rUIoTe3bl O MEXaHU3MAaX €ro IPOsBICHUS.
[ernetnueckue 3¢ ekt mpu nonumionuu. Cynp0a TyTUIMIIIPOBAHHBIX TEHOB Y
AJUIOTIOJIMILION0B. BiMsiHME NOIUIUIONIU3AMK HAa SKCIIPECCUIO TEHOB Y
AJUTOTIOJIMIUIONIOB SIBJICHHE 3aMOJIKAHUS AYTLTUIIMPOBAHHBIX TEHOB (PEIIUIPOKHOE
1 opraHcnenuduaHoe), nuBepcudukranys pyHKIUN, U3MEHEHHUE YPOBHS
PKCIIPECCUU. DTMUTEHETUYECKUI MEXaHU3M 3aMOJIKaHUsI TeHOB. CUHTETUYECKHE
MOJTUTUIONIbI apaOUI0INICUC [Tl U3YUYEHHSI SKCIIPECCUU TYTUIUIIMPOBAHHBIX T€HOB B
psAly TOKOJICHUI. POJIb MOMUIIIIONANY B 3BOJIOIIMM T€HOMOB PACTEHUN U
BH1000pazoBanusi. CTpyKTypa aJlIONONUIUIONIHBIX TEHOMOB MIIIEHUIIBI,
XJIOMYAaTHUKA, TPUTHKAJE, U Ap. [[pakTHnyeckoe UCIoIb30BaHUE PA3HBIX TUIIOB
MOJIUTIIONI0B. AHEYIUIOUUS JUIsl pELIEHUS 3a/1a4 KapTUPOBAHUS T€HOB. TUIIBI
AQHEYIUION0B. MOHOCOMHBIN U HYJUIMCOMHBINM aHAJIN3 HAa IPUMEpE MIICHUIBI.
[Ipumepsl IpUMEHEHNS aHEYIUIOUIUN PACTEHHUI B PEILIEHUN MTPAKTUYECKUX 3a1a4
TEHETHUKU U CEJIEKINH paCTeHUH. ['artonipl €CTECTBEHHBIE U HCKYCCTBEHHBIE.
MeTonbl MONTy4YeHHs TarIONI0B: OIU3HEIIOBBIA METO/, TICEBAOTaMHUs,
WHyIIUPOBAHHBIN aHAPOTEeHE3 B KYJIBTYpE NMbUIbHUKOB, THOPUIU3ALINS C IPYTUMU
BUJIAMU U CEJICKTUBHAS JIMMHUHALIMS

[{uTorutazmarudeckas Mykckasi ctepuibHOCTh pactenuit (LIMC). Konbliebie u
nunernnble JJHK mutoxonapuii pacteHuid. [I0BTOpBI U BHYTPUMOJIEKYIISIPHAS
pexomOunanmsi. PHK- penaktupoBanne M1-/IHK u xumepusie renst. Pos Mt-
xuMepHbIX reHoB B nposisinennu [IMC. IIMC kak npumep B3aMMOAEHCTBUS




IEPHBIX 1 MUTOXOHIPHAJIBHBIX T€HOB. MOJIEKYIIPHO-TE€HETUUECKUE MEXAHU3MBI
BOCCTAHOBJIEHHSI (DEPTUIBHOCTH MBUIBIIbI, T€HbI- BOCCTAHOBUTEIH (DEPTUIBHOCTH
(Rf), pons PPR Genkos. Crertudpuunocts Rf-rernos k tumy LIIMC. Tunst
[IUTOTUIa3MBbI KYKypy3bl — T (Texacckmii), C (yappya) u S (MOJITaBCKUI) 1
nposiBienne [IMC. Mexanusm nelictBus reHoB-BocctaHoureneit IMC nHa
npuMepe Kykypy3sl C- S- u T-uuromnia3zmMoil. JKOHOMUYECKOE 3HAUCHUE My TallNil
MUTOXOHIpHasIbHOTO reHoMa U npossienus LIMC. Mcnons3osanne [IMC B
CEJIEKLIMOHHOM Ipouecce. [ eHeTnueckas cxeMa oay4eHUs] MEKIMHEHHBIX
riuOpuaoB Ha ocHoBe MyTanuii [IMC u BoccTaHOBUTENNEH (PepTHIBHOCTH.
PacnpocTpanenne npaktudeckoro npumenenus sipienust [IMC B cenexumun
CEJIbCKOXO35IICTBEHHBIX KYJIBTYP.

CrioHTaHHBIN M MHIYLIMPOBAHHBIN MyTareHe3 y pacTeHul. SnepHele n
UTOIUIa3MaTudeckrue MyTauuu. OCHOBBI 3aKOHA TOMOJIOTHYECKHX PSIIOB
HacaeacTBeHHOW usmeHunBocty H.M. BaBuiiosa. MHaynMpoBaHHBIN MyTareHes
pacTeHnii (PU3NUYECKUMH, XUMUUYECKUMHU MyTareHaMHy U TSDKEJIbIMU MeTaJlJIlaMu.
CriekTp BO3HUKAIOMUX MyTalui. OCOOCHHOCTH BBISBICHHUS HHAYILIMPOBAHHBIX
MyTalui y pacreHnid. OCHOBHBIE IPUHIIUIIBI BBIJEICHUS MyTaIUill y
CaMOONBUINTENIEH, IIEPEKPECTHUKOB U BET€TATUBHO Pa3MHOKAEMBIX PACTCHUM.
XUMepbl, CTPYKTYpa XUMEPHOI'0 pacTEeHHS U CyAb0a MyTAHTHOTO CEKTOPa B
oHTOreHe3e. OCOOEHHOCTH T'€HETHUECKOTO aHaJIM3a PACTEHUH U BBISABICHUS
MyTaHTOB B M1-, M2-, M3-nokonenusx. ['enetndecku 3ppeKTUBHBIE KIETKU U UX
POJIb B IIPOSIBIICHUY UHIYLUPOBAHHBIX MyTaluil. TUIIBI MyTalil U METOABI UX
BbIIeTICHUS. XJI0pOQMIbHBIE U SMOpHONeTalbHbIE MyTalluu. PacTUTenbHbIE TECT-
CHUCTEMBI ISl OLIEHKH MYTareHHOro JIEHCTBUS Pa3IMYHbIX COSAMHEHUH U PaKTOpOB
oKpy>karoien cpeapl. CeneKklroHHbIe JOCTUKEHUS C UCTIOIb30BaHHEM METOa
MyTareHesa.

10

[TonsiTne nmmyHuTeta pacrenuil. Bknaa H.J. BaBuiosa B n3yueHun mpoo6iaembl
uMMyHHTETa. OCHOBHBIE BO30yAuUTENH OOJIe3HEN U BPEIUTENN PACTEHUH.
[IpakTHuecKkoe 3HaUEHUE U3YyUEHHS] TEHETUKN UMMYHUTETA pacTeHUil. OCHOBHBIE
THIIB] UMMYHUTETA PACTECHUI. BpOXKAeHHBIM aKTUBHBIN IMMYHHUTET —
YCTOMYUBOCTB K O0JIE3HU, KOTOpasi 00eCeYrBAETCsl CBOMCTBAMU PACTEHUH,
[IPOSBIIAIOIIMMUCS Y HUX TOJIBKO B ClIy4ae HalaJIeHHs MaTOreHa. TUIbl aKTUBHOTO
MMMYHHTETA.

11

Hecnenuduynslii (0a30BbIil HIMMYHUTET WM TOPU30HTANIbHASL YCTONYHUBOCTE) U
crieIUUIHBIN (BepTUKAIbHAS WU pacocTenuduieckas yCTOUIUBOCTD).
[IproOpeTeHHbI UMMYHHUTET PACTEHUN, 0COOCHHOCTH, OTIUYHS OT
MPHOOPETEHHOTO UMMYHHTETA )KHUBOTHBIX. MOJIEKYIIPHO-TEHETHUECKHE
MEXaHHU3MbI HECTIEIIM(PHUECKOTO BPOXKICHHOTO UMMYHUTETA pacTeHuil. Perientopsr
BPOXJICHHOTO HecTenn(pUIHOTO UMMYHHTETA U UX JHraHabl. CTpyKTypa
peuentopoBPRR. AktuBupytrommue ux auraaisl PAMP, HAMP, DAMP—
qy>KEPOIHBIN OMoMarepual, MoNaBIInii Ha MOBEPXHOCTh KIETKH.
KoHcepBaTUBHOCTD PELENITOPOB HECHEU(PUIHOTO UMMYHUTETA (Ha TIpUMeEpe
perenTopoB (uIareJyIiHa PAaCTEHUH U KUBOTHBIX). [Ipyrue KOMIIOHEHTHI
MMMYHHOTO OTBETA.

12

MonexynspHO-TeHETUYECKHE MEXaHU3MBbI CIeIU(PHUUECKOTO BPOXKICHHOTO
UMMYHUTETa. DPPEKTOPHBIE MOJIEKYIIbI TATOI€HOB (MITUCUTOPHI) M UX PELETITOPHI
(R — Genxm). JlomeHHas CTpyKTypa perenTopoB, OCHOBHBIE TUTIBI. LRRs —
CTPYKTypHasi OCHOBA UMMYHHOI'O OTBeTa pacTeHui. R-rens! tumna I — camslie
moJIMMOpPGHBIE TEHBI pacTeHU. Teopus CONMPSHKEHHON HBOJIIOIMH XO351WHA U
napasuta. ['unoresa ®dnopa «red Ha reH». OyHKUUA CaTUIUIOBON KUCIIOTHI,
YKaCMOHOBOW KHUCJIOTBI, 3TUJIEHA U JIp. TOPMOHOB B UMMYHHOM OTBeTe. Peaknus
CBEPXUYBCTBUTENBHOCTHU. Pa3nuune oTBeTa Ha MOBpeXxAeHne OuoTpodamu,
HEKpOTpodaMH U HACEKOMBIMHU. AHTOTOHU3M CUTHAJIBHBIX MyTEH, Y4aCTBYIOLINX B
3amuTe OT OUOTPOodOB 1 HEKPOTPOOB. BiMsiHME MATOTEHOB HA Pa3BUTHE
MMMYHHOT'O OTBETA.
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['eHeTHKa OHTOreHe3a pacTeHui. OOIIMe MPUHLIUIIBI PETYIISIUN Pa3BUTHS
pacTeHuil. [ eHeTHYeCKre OCHOBBI PETYJISIIMU Pa3BUTHS PACTCHUN
¢uroropmonamu. I eHeTHUECKU KOHTPOIb MOp(oreHe3a pacTeHUH.
['eHeTHUECKHIT KOHTPOJIb PA3BUTHSI Pa3HBIX TOMEHOB 3apojbliia. [ eHeTuueCKuit
KOHTPOJIb Pa3BUTHUS allMKaJIbHON MepHCTEeMBbI TIo0era, JrcTa, KopHs. [ eHeTndeckuii
KOHTPOJIb MTHUIIMALINY LIBETCHUSI, PA3BUTUS MEPUCTEMBI LIBETKA U OPraHOB I[BETKA.
ABC-Mozie51b TEeHETHYECKOTO KOHTPOJISI pa3BUTHS LIBETKA.

14

[ eneTnueckas MH)KEHEepUs pacTeHUl. McTopus noiry4eHus: TpaHCT€HHBIX
pacTeHui. MeToab! OJy4eHUsI TPAHCTEHHBIX pacTeHni. [IpsMbie MeTobl
MOJTY4YEHHUs! TPAHCTEHHBIX PACTEHUNA. BEKTOPHI 17151 reHeTHYeCcKoi TpaHchopMaun
pactennii. Co3gaHne KOMHTETPaTUBHBIX M OMHAPHBIX BEKTOPOB JIs IEPEHOCa
qyxeponHoi IHK. Mcnonb3oBaHue CEIEKTUBHBIX MAPKEPOB U PEIOPTEPHBIX
reHoB. O61acTH MpUMEHEHHs TPAaHCTEHHBIX pacTeHuil. [lonydyeHrne kauecTBEHHO
HOBBIX ITPOJYKTOB HA OCHOBE TPAHCTE€HHBIX PACTEHUI: C 3aMEUICHUEM CO3PEBaHUS
1 KOHTPOJIMPYEMBIM CO3PEBAHMEM; YITYUIIEHUE MUIIEBBIX U TEXHOJIOTHYECKUX
CBOWCTB; YCTOHYMBBIE K repOMLINAAaM; yCTOMYMBBIE K HACEKOMBIM-BPEIUTEIISIM;
yCTOWUYMBBIC K 00JIe3HsIM U Jp. MeTabonnyeckas MHXCHEpUs Ha OCHOBE
TPAHCTEHHBIX TEXHOJIOTHI — BOCCO3/IaHHE OTCYTCTBYIOIIUX META0OIMUECKUX
myTeil. TpaHCTeHHBIE PACTEHMS pHUCA C KAPOTUHOMIAMH, TPAHCTCHHBIE PACTEHUS
TOMarta C IJI0AAMHU, HAKAIUTMBAIOUIMMHU aHTOIMAH, FOTyOble PO3bI U T'BO3IUKH.
TpaHcreHHbIE pacTeHUs — MPOAYLIEHTHI (papMalieBTUYECKUX OEIKOB, BAaKIIMH,
anTuten. Tpancdopmarus xnopormnactaoit JTHK.

15

Pa3paboTka METOAOB 3alUThI OKPYKAIOIIEH Cpelbl HA OCHOBE TPAHCTEHHBIX
pacteHuil. buogerpaarpyemMble MaTeprualibl HA OCHOBE PAHCTEHHBIX PACTCHUM.
TpaHcreHHBIE pacTeHUS JUISl OUMCTKU MOYB M BOAOEMOB (TIOTIIOMIAIOIINE U
pa3pyIIaIre TOKCUYHbIE COeTMHEHU). TpaHCTeHHbIE PACTEHUS — TECTEPHI
3arpsi3HeHU. BUOTOIIMBO U3 TPAHCTEHHBIX PACTEHUN. APTyMEHThI IPOTUBHUKOB
WCIIOJIb30BaHUS TPAHCTEHHBIX pacTeHui. [loTeHImanpHbie MpoOIeMbl
WCIIOJIb30BaHUsl TPAHCTEHHBIX PACTEHUM U IIyTH UX PELICHUS.

16

['enomHoe pegaktupoBanue pactenuil. Cucrema CRISPR— Cas nis nonydenus
LIEJIEBBIX MyTallUil B pa3JIMYHBIX PACTUTEIbHBIX OpraHn3Max. THUIIbI MyTalUi,
reaepupyembix CRISPR—Cas9. Penaktopsl iuto3uHoBBIX ocHOBaHU# (CBE) 1
penakTopsl aieHnHOBBIX ocHOoBaHUH (ABEs) Ha ocHoBe CRISPR u nx
0CcOOeHHOCTU. MONEKYIApHO-TeHETUYECKHE MapKePhl B PEIICHUN
(yHIaMEHTaJIbHBIX U MPAKTUYECKUX 3a7ad TEHETUKHU U ceNeKInu. TuIbl
FeHETUYECKUX MapKepoB. MeTo/Ibl CO3/1aHUsI TEHETUYECKUX MapKEPOB.
OCcoOEHHOCTH IPUMEHEHHUSI TEHETHYECKUX MAapKEPOB B PELICHUN T€HETUYECKUX U
CEJIEKIIMOHHBIX 3a7a4. Mapkep- onocpeoBaHHas ceneKius pacteHuid. [IpuHuunmb
TeHOMHOM CeleKIMH pacTeHui. [IpakTudyeckue npuMepsl IpUMEHEHUS METO0B

MapKEepHOU U TEHOMHOM CEJIEKIIUA PAaCTCHUH.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HaumenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATUA, CCMUHApa

Koi-
BO
qacoB

CpaBHHTEIBbHBIN aHATN3 METO/IOB CEKBEHUPOBAHUS TIEPBOTO, BTOPOTO, TPETHETO
TOKOJICHU.

MeTtozbl 00pabOTKH JaHHBIX ceKBeHHpoBaHus. Kapruposanue punos. [Tonck
MyTanuil. Ananus qudQepeHnnaIbHON SKCIIPECCHU TeHOB

Buonornueckue 0a3el JaHHBIX. [ToMCK B OMOJIOrHUecKux 0a3ax JTaHHBIX.
BripaBHHBaHUE MTOCIEN0BATEILHOCTE. METOIbI MOMCKA TOMOJIOTOB.

MeTo/1bI METareHOMUKH. YCTAHOBJICHHE BHUIOBOTO COCTaBa MHKPOOHOTO
coobmecTBa. COOpka TEeHOMOB U METareHOMOB.




Pabota ¢ nocnenoBarenbHoCcTAMU B popmatax FASTA u GenBank. ITouck
rmocieaoBareabHoCcTel B 6a3zax gaHHbIX anroputMamu BLAST, PSI-BLAST.

> 6 [locTpoeHne MHOKECTBEHHBIX BEIPABHUBAHUN. DUIOTCHETUYECKUM aHAIIN3 4
IOCJIEIOBATEIILHOCTEN.
5.3. JIaboparopHblie padoThI
Ne Ne Koz-
HaumenoBanue nuin kpaTkoe cofepkaHue 1abopaTopHOit paboThI BO
3aHATUA[pa3IeNa]
4acoB
1 1 BBISSBUTH N3MEHYHBOCTD IBUTBIIBI 10 MPU3HAKY )KHU3HECTIOCOOHOCTH B Mpeienax 4
OJTHOTO PACTEHUS U MEXKIY 0COOSIMHU B IIEHOIOMYIISALINH.
) ) M3yunuTh cTaguu Melo3a B PaCTUTENBHBIX 00BEKTaX MUKPOCKOIIMYECKH C )
MCII0JIb30BAaHUEM METOJIa OKpaIIBaHUSI.
3 3 OneHuTh cTeneHh N3MEHYMBOCTH BUIOBBIX MPU3HAKOB KOHKPETHOTO BU/IA 4
[PACTEHUS B SKOJIOTHYECKU PA3TUIHBIX MECTOOOUTAHMSIX.
4 6 CrnexrpodoromeTpuueckuit MeTos1 onpeneneHue konnentpanuu [JHK B )
pPaCTUTENFHOM MaTepuae.
5 6 Mertonsl onpeaenenusa Hannuus ' MO B niponykrax nutanus. [Iposenenue I11P- 4
amruudukanmu JJHK
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crrcoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monsunx CPC pasnesnos, miaB, cTpanuil) / cceiika Ha  [CeMmecTp| BO
pecypc 4acoB
1. Ilmmenosa E. B. Kiierounas un>xeHepusi.
[TpakTUdecKue acTeKThl TOTYYCHUS H
MCTIONE30BAHUS KJIETOUHBIX KYJIBTYD B
Menuiune. M3narenscto "Jlans".2020. 2.
Kucenesa T. H./ OcHOBBI reHETHKU:
Y4eOHO-MeToqruecKoe mocooue.
TamOOBCKHUI TOCYIaPCTBEHHBII
yauBepcuteT umenu I.P. Jlep>kaBuna. 2020.
[TonroToBKa K KOHTPOJIBHOMY OMPOCY " 98 ¢. 3. Tneymesa, 1. A. TexHomors! 7 21,5
pexomOuHarHOM JIHK : yae6HOE mocobue /
U. A. I'neymeBa, 1. FO. Conoxuna. — Open
: Openl’AY, 2014. — 325 ¢ 4. [IpuHUMIbI 1
OCHOBHBIE METO/Ibl TeHETHYECKOM
WH)KEHEpUH : yueOHoe mocobue /
coctasutenn B. H. IToros, O. C. MamkuHa.
— Boponex : BI'Y, 2009. — 39 c.
1. Ilumenona E. B. Knerounas unxxenepus.
[IpakTHyeckue acteKThl MOTyYeHHs U
VCTIONTE30BAHUS KJIETOUHBIX KYJIBTYD B
Mequiae. M3narensctso "Jlagp".2020. 2.
Kucenesa T. H./ OCHOBBI TeHETHKU:
[TonroroBka u 3amura pedeparor YueOHO-MeTonnuecKoe mocoodue. 7 20
TamOo0BCKHIT TOCYIapCTBEHHBIN
yuuepcuteT umeHu [.P. JlepxaBuna. 2020.
— 98 c. 3. 'neymena, 1. A. TexHonorus
pexombunatHol JIHK : yueOHoe mocobue /
. A. I'neymesa, 1. 1O. Conoxuna. — Open




: Openl’AY, 2014. — 325 ¢ 4. I[IpuHuMIns! u
OCHOBHBIE METO/bI TeHETHYECKON
WH)KEHEpUH : yueOHoe mocobue /
coctasutend B. H. IToros, O. C. MamxkuHa.
— Boponex : BI'Y, 2009. — 39 c.

[lonroroBka K 3K3aMeHy

1. Ilumenona E. B. Knerounas unxenepus.
[[pakTHuecKre acreKThl OTyICHUS U
MCII0JIb30BaHUS KJIIETOUHBIX KYJIBTYD B
menunHae. M3garensctBo "Jlans".2020. 2.
Kucenesa T. H./ OCHOBBI reHETHKHU:
'Y4yeOHO-METOAUIECKOE II0COOME.
TamO0BCcKHIt TOCYJapCTBEHHBIH
yHuBepcuteT umenu I'.P. Jlepxasuna. 2020.
— 98 c. 3. 'neymena, 1. A. Texnonorus
pexombunatHoM JIHK : yueObHoe mocobwue /
. A. I'neymesa, 1. 1O. Conoxnna. — Open
: Openl'AY, 2014. — 325 ¢ 4. [IpyuHUMIIBI U
OCHOBHBIE METObl TEHETUYECKOU
WHXEHEepUH : yueOHoe nocodue /
coctaputenu B. H. ITomos, O. C. MamkuHa.

— Boponex : BI'Y, 2009. — 39 c.
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6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTposnb kauecTBa 0CBOSHMs 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce- Bun
KM|mectp| KOHTpoIIst

HasBauue
KOHTPOJIBHOTO
MEPONPUATUS

Yuu-

Makc.| [Topsagok HauucIeHus
THIBA-

Bec
Oamn OaIoB

ercsa B [1A

Texymmii
KOHTPOJIb

KonTpoibHBIii onpoc

12-15 6amnos:
PaMOTHO
chopMyTUPOBAHBI
HCYCPITHIBAOIIIHE
OTBETHI HA BCE
[MOCTAaBJICHHBIE
BOTIPOCHI

8-11 O6ammoB: CTyACHT
TOJKEH TIOKa3aTh
BBICOKH YPOBEHb

1 | 15 [3HaHwmii Ha ypoBHE
BOCIIPOM3BEICHUS U
00BSICHEHHS
nHbopMaIu

4-7 0aJlJIOB: OTBETHI HE
OTJIUYAIOTCS TTyOUHOM
U IIOJIHOTOW PaCKpBITHUS
BOITPOCOB, JIaHBI
MPAaBUIILHBIC OTBETHI HA
OOJIBIITUHCTBO
[MOCTaBJICHHBIX

3a4CT

¢ depeHINPOBAHHBIH]




BOTIPOCOB
0-3 Gamia: OTBETHI HE
OTIINYAIOTCS TITyOUHON
Y TTOJTHOTOW PACKPBITHS
BOTIPOCOB, JTaHBI
HETIPaBUIIBHBIC OTBETHI
Ha OOJIBITUHCTBO
MOCTaBJICHHBIX
BOTIPOCOB

bonyc

Hayunsrit otuer

40

Kpurepuu olieHUBaHUS
HayYHOTO OTYEeTA!
31-40 6annoB: Hay4YHBII
OTYET MOJTHOCTHIO
COOTBETCTBYET
TEXHUIECKOMY
3aJJaHHIO, OTYET UMEET
JIOTHYHOE,
MOCIIEI0BATEIbHOE
M3JI0)KEHUE MaTeprasia
C COOTBETCTBYIOIIUMHU
BBIBOJIAMU H
000CHOBaHHBIMH
rosiokeHusiMu. [Ipu
3alUTe CTYyACHT
MOKa3bIBaeT ITyOOKOE
3HaHHE BOIIPOCOB
PabOTHI, JIETKO OTBEYACT
Ha IOCTaBJICHHbIE
BOTIPOCHI.

21-30 GayioB: Hay4HBIN
OTYET COOTBETCTBYET
TEXHUYECKOMY
3aJJaHHI0, UMEET
rpPaMOTHO M3JI0KEHHBIH
marepuai, [Ipu 3amure
CTYJCHT MOKa3bIBAET
3HaHUE BOTIPOCOB
paboThl, 6€3 0COObIX
3aTpyIHEHUN OTBEYAET
Ha IOCTaBJICHHbIE
BOTIPOCHI.

11-20 6anyoB: Hay4HBIH
OTYET HE MOITHOCTHIO
COOTBETCTBYET
TEXHUIECKOMY
3aJJaHUIO, B TIPOCKTE
MPOCMaTPUBACTCS
HEMOCJIeJ0BaTeIbHOCTh
W3JI0KEHUS MaTepraa.
[Tpu 3ammre cTyaeHT
MPOSIBIISIET
HEYBEPEHHOCTD,
Moka3bIBaeT ciaboe
3HaHHE BOIIPOCOB
paboThI, HE BCET/A 1aeT
MCUEPIIBIBAOLIIE

nudpepeHITpoBaHHbII
3a4eT




apryMEeHTHPOBaHHBIC
OTBETHI HA 3a/laHHBIE
BOTIPOCHI.

Menee 10 6amos:
HAy4YHBbI OTYET HE
COOTBETCTBYET
TEXHUYECKOMY
3aJJaHUIO, TIPOEKT HE
0TBEYaeT TpeOOBAHUSM,
M3JI0KEHHBIM B
METOMYECKUX
PEKOMEHAALINAX
kadenpel. [Ipu 3amure
PabOTHI CTY/ICHT
3aTPyIHSAETCS OTBEYATh
Ha MIOCTaBJICHHbBIE
BOTIPOCHI IO TEME
MPOEKTa, IPU OTBETE
oIy CKaeT
CyIIIECTBEHHBIE OITUOKH

[Ipome-
KyTOUHAas
aTTecTanus

¢ hepeHIIMPOBAHHBI
3aueT

40

Kpurepun orieHuBaHus
OTBETA CTY/ICHTA MpHU
crade qud 3adeTa:

40 G6anos:
BBICTABIISICTCS CTYJICHTY,
€CJIM JIaH MOJTHBIM,
pa3BEpPHYTHIN OTBET Ha
MMOCTaBJIEHHBIN BOMPOC,
MOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHHI 00
00BEKTE, CTYIACHT
CBOOOIHO BIIAJICET
BHAHUSIMU

0 COBPEMEHHBIX
mpoOiemMax reHEeTHKA
pacTeHul,
TEOPETHUIECKUX
OCHOBax
(YHKIIMOHUPOBAHU 5
pacTeHul IIpu
PA3TUYHBIX CUCTEMAX
Pa3MHOXKEHUS; YMEET
CaMOCTOSITEIHHO
MIPUMEHSATD
TCHETUYECKHE METO/IbI
aHaJIn3a MPUPOAHBIX
MOMYJIALUN U
FeHEeTUUECKUX
KOJUICKIIN; YBEPEHHO
BIIAJCET MOJTYyUYECHHBIMU
HaBBIKAMH PEIICHUS
MpaKTUYECKUX 3a/1a4,
TpeOyOImux
MOJIEKYJISIPHO-
FEHETUIECKOTO IOIX0a
Y IPUEMOB OHOJIOTHH

G hepeHIMPOBAHHBIT
3aueT




pa3BUTHS
30 — 39 6annos:
BBICTABIISIETCS CTYJEHTY,
€CJIY JTaH TIOJIHBIH,
pa3BEpPHYTHIN OTBET Ha
[MOCTaBJIECHHBIN BOIPOC,
MOoKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 00
00bEKTe, CTYIEHT
cBOOOIHO BiIagceT
BHAHUSIMU

0 COBPEMEHHBIX
MpooOiieMaX TeHETUKH
pacTeHUH,
TEOPETUUECKUX
OCHOBax
(YHKIMOHUPOBAHH 5
pacTeHuil Ipu
Pa3IMYHBIX CUCTEMAX
Pa3MHOXEHHUS; YMEET
CaMOCTOSITEIbHO
MPUMEHSITh
FeHETHUECKHUE METOJIbI
aHaJIM3a MPUPOIHBIX
MOIYJIALUN U
reHETUYECKUX
KOJIJIEKIIMI; YBEPEHHO
BJIa/ieeT NOJTyYEeHHBIMU
HaBBIKAMU PEILICHUS
MPaKTHYECKUX 3a]1ad,
TpeOyIOINX
MOJIEKYJISIPHO-
FeHEeTUYECKOTO MOAX0a
1 IPUEMOB OMOJIOTHUH
pa3BuTHA. MOTYT OBITH
TOTTYIIEHBI HEJIOUETHI B
OIPEACIICHUN TOHATHH,
MCIIpaBIICHHBIC
CTYACHTOM
CaMOCTOSITEJILHO B
Mpoliecce OTBeTa.

20 — 29 6annos:
BBICTABIISIETCS CTYJCHTY,
€CJIY JIaH IIOJIHEIN, HO
HEJ0CTAaTOYHO
[10CJIEJOBATEILHEIN
OTBET HA MOCTABJICHHBIN
BOIPOC, HO TIPU ATOM
MMOKa3aHO YMEHUE
BbI/ICTTUTD
CYILIE€CTBEHHBIE U
HECYIIECTBEHHbIE
MPU3HAKU U TPUYUHHO-
CJIE/ICTBEHHBIE CBS3H.
OTBET JIOTUYEH U
M3JI0KEH B TEPMHUHAX




HayKu. MOryT OBITh
TOTTYIIEHBI 2-3 OIUOKH
B OTIpe/ICIICHUN
OCHOBHBIX MOHSTHH,
KOTOpBIEC CTYJACHT
3aTpynHsAETCS
HCTIPABUTH
CaMOCTOSITEJIBHO.

10 — 19 Gannos:
BBICTABIIACTCS CTY/ACHTY,
€CJIM JJaH HETIOJIHbIN
OTBET, HO HEKOTOpas
MOCJIe10BATEIHLHOCTh
M3TT0KESHHUS
MPUCYTCTBYET, B IIEJIOM
CTyIACHTOM pa3z0OupaeTcs
B 00BEKTE, IOKA3aHO
YMEHHE BBIICITUTh
CYyIlI€CTBEHHBIE
MpU3HAKU U IPUYHHHO-
CJIE/ICTBEHHBIC CBSI3H,
OTBET JIOTUYEH U
W3TI0KEH B TEPMHUHAX
HaYKH..

1 — 9 6annos:
BBICTABIIACTCS CTY/ACHTY,
€CJIN J1aH HEeTIOJIHbIN
OTBET,
[PEACTABIISIIOLINI
o001 pa3po3HEHHBIE
3HAHUS 110 TeMe
BOITPOCA C OITMOKaMU B
ONpEeICTICHUSX.
[IpucyTcTBYIOT
(bparMeHTapHOCTH,
HEJIOTMYHOCTb
n3noxxenust. CTyJIeHT He
3HAaeT COBPEMEHHBIE
MPOOJIEMbI TCHETUKH
pacTeHUH,
TEOPETHUYECKUE OCHOBBI
(YHKIIMOHUPOBAHUS
pacTeHul IIpu
Pa3IMYHBIX CUCTEMaX
pasmMHOXeHus; He
yMeeT IPUMEHSITh
TeHETUYECKHUE METOBI
ananm3a; He Bmageer
HABBIKAMU PEIICHUS
MPaKTHYECKUX 3a]1ad,
TpeOyIOINX
MOJIEKYJISIPHO-
FeHEeTUYECKOTO MOAX0a
1 IPUEMOB OMOJIOTHUH
Pa3BUTHUS.

(0 6ayI0B — OTCYTCTBHE




| | |0TBeTa Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun npomexyTouHOR
arTecTalnuu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUs

mudepeHIMpOBaHHBII
3a4er

Ha nuddepennupoBaHHOM 3a4eTe MPOUCXOAUT OLIEHUBAHNE
y4eOHOM NesTeIbHOCTH 00YYaroIIUXCs 10 TUCHHUIUIMHE Ha
OCHOBE TIOJTyY€HHBIX OIIEHOK 32 KOHTPOJIbHO-PEHTHUHTOBbIE

MEPOMPHUITHS TEKYIIETO KOHTPOJIS ¥ POMEKYTOUHOM
arrecrauuu. [Ipu onieHMBaHUM Pe3yNbBTAaTOB yueOHOU
JEeSITeIbHOCTH 00y4aroIIerocs Mo JUCIUILINHE UCTIONb3YyeTCs
OaJIbHO-PEUTHUHIOBAs CCTEMA OLICHUBAHUS PE3YJIBTATOB
y4eOHOM JeATETLHOCTH 00yUaromuxcs (yTBepKaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). Otnnuno:
Benmuuuna peiituara oOy4varorierocs o aucrurumae 85...100
% Xoporo: Bennunna peiTuHra 00y4aronierocs mno
nucuuruinHe 75...84 % YnosnerBopurtenbHO: Bennunna
peiituHra oby4atomierocs no aucuuruimae 60...74 %

HeynosnerBopurensHo: Bennunna peiftunra odydarormierocs

no auctumuinne 0...59 %. JlonmyckaeTcs BbICTaBICHUE OIEHKH
Ha OCHOBE TEKYIEro pedTHHTra (aBTOMAaTOM)

B coorBeTcTBUU
cmi. 2.5,2.6
[lonoxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarer 00ydueHus

[1K-7

3HaeT: COBpeMEHHbIE MPOOJIEeMbl TEHETUKH PACTEHUH, TEOPETUYECKHE OCHOBBI
(YHKIIMOHUPOBAHUS paCTEHUH MPU Pa3INYHBIX CUCTEMAaX Pa3MHOKEHUSI.

[1K-7

‘YMeeT: IMPUMCHSATH TCHETUYCCKUEC MCTOAbI daHAJIN3a TPHUPOJHBIX HOHy.]'DII_[I/If/’I n
I'CHCTHUYCCKHUX KOHHGKHHﬁ.

3a1aqy

VMeeT npakTUYeCKU OMbIT: TOTOBHOCTH KPUTHYECKU aHAJIU3UPOBATh HH(OPMAIUIO
[1K-7 B 00JIACTH T€HETHKH PaCTeHUI U UHTETPUPOBATh MOTyUYEeHHbIE 3HAHHUS B IPOSKTHYIO [+| [+

[1K-8

3HAET: COBPEMEHHbIE T€HETHUECKHE TEXHOJIOIMH, UCIIOIb3yeMbIe pU paboTe ¢
pACTEHUSIMH.

YMmeerT: IMPHUMCHATb COBPEMCHHBIC ITCHCTHYCCKUC TCXHOJIOTHUH IS PCUHICHHA

[1K-8 [MOCTABJICHHBIX 3aJa4, IPOTHO3UPOBATH U ONPLCACIIATE TOTCHIUAT UX

KM CIIOJIb30BaHU.

MeeT NpaKTUYECKUN OMBIT: MCIIOT30BaHUS HABBIKOB CPABHEHUS UCIIOIb3YEMBbIX
[1K-8 TEXHOJIOTH C Y4ETOM BO3MOXKHOCTEH M COBPEMEHHBIX TPeOOBaHUI K OIICHKE ++
hddexTuBHOCTH TIpoIIecca.

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecnedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTANUS
@) OCHOBHAs TUMepamypa:
1. UWsanona, JI. A. [TumeBas 6uorexunonorus [ Texkcr]| Ku. 2 [lepepabotka
PaCTUTENILHOTO ChIPhsl ydeOHOE mocoOue i By30B Mo creruaibHoctu 240902




0) OononrHUMENbHASL IUMePamypa.:
He npenycmorpena

"TInmeBas ouorexnonorus" JI. A. Usanosa, JI. U1. Boiino, Y. C. BaHoBa. - M.:

KomnocC, 2008. - 471, [1] c.

8) omeuecmeenHble U 3apyoediCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
yuebHoe nocobue "buonnxenepus" / C.I1. Mepenkona,UensionHck

1.
2019

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:
yaeOHoe nocodue "buonnxenepus" / C.I1. Mepenkona,UensOunck

1.
,2019

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

HaunmenoBanue
Ne Brx beeypea s bubnuorpagpuyeckoe onrcanue
JUTEPaTyphI AIIEKTPOHHON
dbopme
g;gﬁ:lg ff)g'—ll{lgé;ﬂ ['HeymeBa, M. A. Texnonorus pekomOouHaraon JIHK : yueOHOE
1 OcHoBHast crcTeMa nocobue / M. A. I'ueymiesa, 1. FO. Conoxunra. — Open :
nuTeparypa A IATEIECTEL Openl’AY, 2014. — 325 ¢. — ISBN 978-5-94774-767-6.
A https://e.lanbook.com/book/213605
Jlanb
ICKTPOHHO- [Tumenosa E. B. Knerounas unxkenepus. [Ipakruueckue
OubIMoTeUHAs
JloToTHUTE ThHAS ACTICKTHI TTOyUEHUS ¥ HCIIOJIb30BAHUS KIIETOYHBIX KYIBTYD B
2 cucTemMa " "
nuTeparypa mequinae. M3narensctso "Jlannp".2020.
W31aTeIILCTBA
Mo https://e.lanbook.com/search?query= Knerounas umxenepus
ICKTPOHHO- Kucenesa T. H./ OcHOBBI TeHeTUKH: Y YeOHO-METONIECKOE
OubIMoTeUHAas . .
OcHoBHast nocodue. TaMOOBCKHI rOCYJapCTBEHHBIN YHUBEPCUTET UMEHH
3 cucrema
niTeparypa A IATCIECTE [.P. IepxkaBuna. 2020. — 98 c.
.HaII[—IB https://e.lanbook.com/book/177094?category=7799
DJIEKTPOHHO- N
[ TpUHIHITEI ¥ OCHOBHBIC METOIBI TEHETUICCKON MHKECHEPHH :
OuOIMoTeUHAs
OcHoBHas yueOHoe nmocobue / cocrasutenu B. H. [Tonos, O. C. MamkuHa.
4 cucreMa
TUTEpaTypa A ATeNbCTEA — Boponex : BI'Y, 2009. — 39 c.
Ha)in, https://e.lanbook.com/book/358307

IlepedeHpb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. -Paint. NET(Geccpouno)

[Tepeuens ncnoab3yeMbIx NpodeccruoHalbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:




1. -baza manaeix BUHUTU PAH(Geccpouno)
2. -Uudopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

Bun 3agaruit

Ne

ay/l.

OcHoBHOE 000pyAOBaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MIPEIyCTaHOBICHHOE MPOTPaMMHOE 00€CIIEUCHHE, UCTIONB3YEMOE JIJISl PA3TMIHBIX
BHUJIOB 3aHATUHI

Jlexuu

263
()

[TpoekTop + sKpaH Acer, KOMIUIEKT KOMIIBIOTEPHOTO 000pyA0BaHMs (CHCTEMHBIN
ook LG, monutop LG, knaBuarypa Genius, mbimibs Logitech), OI1C «Cuctema
[APAHT», 50 pabouux MecT 00yyaronmxcs, 10CKa ayAuTopHas-1 mr.
Onepaunonnas cucreMa Microsoft Windows * (XP) Oduchbiit maker Microsoft
Office** (2000,2010)

JIaGoparopHble
3aHATHSA

241
2)

YueOHas 1abopaTopusi OMOTEXHOJIOTHH U aHATUTUYECKUX HCCIIET0BaHUI
MarepuanbHO-TexHUUECKOe oOecriedenue: 1. AkBaauctusaTop — 1 wr. 2.
AHalM3aTop MoJoKa — 2 1T. 3. Annapar cymuiabHbiid — 1 wt. 4. Annapar
VIBTPa3ByKOBOW MOTPYKHOM — 1 T, 5. AHanu3atop BiaaxkHocTH — | mT. 6. Beckor 1
KJ1acca TOUHOCTH — | mT. 7. Beckl anekTpoHHbIe 1abopaTopubie — 1 mT. 8. Beckl 10
15 xr — 1 mt. 9. Bonsnas 6ans — 1 mwt. 10. J{nadonockon — 1 mt. 11. M3mepurens
nedopManuu Ki1eMkoBuHbI — 1 T, 12. JIByXKaMepHbI MUKPOTIPOILIECCOPHBIN
nonomep — 1 wt. 13. Jlromunockon — 1mr. 14. Mukpockon OMHOKYISIPHBIN — 2 IMIT.
15. Mukpockon MOHOKYJISIpHbIN — 4 1it. 16. [InuTa snekrpuueckas — 1 mr. 17.
[Tonsipumerp — 2 wit. 18. [IpunTep nazepusiii — 1 wrt. 19. Pedpaxromerp — 1 . 20.
pH-metp — 1 wt. 21. Cxanep — 1 wt. 22. Crepunuzarop — 1 wr. 23. Tenedon
cTaiuoHapHbiil — 1 wT. 24. TepmocTar Bo3aymHbli — 1 wt. 25. doTtokonopumerp —
1 mt. 26. XononunbHUK — 1 . 27. Hentpudyra — 1 mr. 28. kad BoITsHKHOM — 1
mt. 29. llkad cyxoxkaposoit — 1 mt. 30. Llkad cymmnsHbIi 3epHOBOM — 1 T, 31.
LlITaruBsl 1uist TuTpoBaHusa — 6 WT. 32. Monutop — 3 wt. 33. KnaBuarypa — 3 mrt.
34. Mb1ub komnbrorepHas — 3 wt. 35. CucreMHslit 0510k — 3 wT. 36.
KonupoBanbHblii anmapar — 1 mir.




