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. [lepevyeHb NJIaHMPYEMBbIX Pe3y/JbTATOB 00y4eHHs 10 JUCHHUILINHE, COOTHECEHHBIX €

ianupyembiMu pesyiabtatamu OITOII

Kox HaumenoBanue Pe3ynbTaTsl 00yueHusi, COOTHECEHHBIE C MHAUKATOPaMHU
KoMITes KOMIIETEHIINH JOCTUKEHHS] KOMITETEHIU I
TEHIIUU
CIIK-1 Cnocoben npuMeHsATh | Ha ypoBHe 3HaAHMIA:

COBpPEMEHHBIE - 3HaeT COBPEMEHHBIEC MPOOJIEMbI TeHETHUKU PACTCHUH;

NpeCTaBICHUS 0 | - 3HAaeT TEOPETHYECKHE OCHOBHI (PYHKIIMOHUPOBAHUS

CTPYKTYpPHO- pacTEeHHI MIPH Pa3TUIHBIX CUCTEMAX Pa3MHOXKEHUS.

(GyHKIIMOHATHEHOU Ha ypoBHe ymeHuii:

OpraHM3aIllii TEHETUYECKOW | - yMEeT NMPUMEHSATh T'CHETUYECKHUE METOJbI aHaIu3a

POrPaMMBI pacTeHUid, | MPUPOAHBIX MOMYJISAIUI U TeHETUYECKUX KOJUICKIIHH.

MeTOo1axX MoJIeKyJIsipHOH | Bulajgeer HaBbIKAMU:

OMOJOTUM,  TEHEeTUKM U | - peUleHHs] MPaKTUYeCKUX 3a4ady, TpeOyrommx

Ounonorun pa3BUTHUS B | MOJIEKYJSIPHO-TEHETUYECKOTO TMOJAX0Ja M MPHUEMOB

npodeCcCHOHAILHON OMOJIOTUM PA3BUTHS;

JeSITeTbHOCTH - JEMOHCTPHUPYET TOTOBHOCTB KPUTHYCCKH
aHATM3UPOBaTh HMH(QOpPMAIMIO B OOJACTH TCHETHUKH
pacTeHui.

CIIK-2 Criocoben ucnoap3oBats | Ha ypoBHe 3HaHMIi:

COBpPEMEHHBbIE T'E€HETHYECKHE | - 3HAeT COBPEMEHHbIE TI'€HETHYECKHE TEXHOJOTHH,

TEXHOJOTUH U OOOCHOBBIBATH | HCHOJIb3yeMble IpU pabOTe ¢ PACTEHUSIMHU.

ux MpUMEHEHUE B | Ha ypoBHe ymeHmii:

npodeccuoHaTHLHON - yMeeT TPHUMEHATH COBPEMCHHBIC TEHETUYCCKHE

JeSITeTbHOCTH TEXHOJIOTUU JUISI PEIIeHHs] TTOCTaBJICHHBIX 3a/1ad,
MPOTHO3MPOBATh M ONPEHNEIATh TOTEHIHAT WX
MCTIOJIb30BaHUSI.

Biageer HaBbIKAMM.

- CpaBHEHHS HCIOJIb3yEeMbIX TEXHOJOTHH € y4&€TOoM
BO3MOXXHOCTEH U COBPEMEHHBIX TPeOOBaHUI K OIIEHKE
3¢ (heKTUBHOCTH MpoIiecca.

2. O0bem U MecTO JUCHUILINHBI B cTpykType OITOIT
@daxynbTaTUBHAs JUCLUUIUIMHA OCBauBaeTcs Ha 3 Kypce, 6 cemecTpe, B COOTBETCTBUU € YUEOHbBIM
IUTAHOM, O0IIasi TPYI0EMKOCTh TUCIMILIMHBI B 3a4€THBIX €IMHHIIAX cOCTaBiseT 2 3.e. (72 akaj. Jaca).



3. Conep:kaHue M CTPYKTYpa AMCUUIIMHBI

3.1. CtpykTypa IUCHUTIIIUHBI.

O0beM TUCIHILIMHBI, Jac.
KonrakTtHas pabora dopma TeKyIIero
HanMeHoBaIe 00y4Jarmuxcs ¢ KOHTPOJIS
Ne n/mn Bcero npernojaBarenemM ycrneBaeMocTu®,
pa3aenoB, TEM CP u
4acoB 10 BUJIaM yUEOHBIX MIPOMEXKYTOIHON
3aHIATUH aTTecTaluu
J | 1B | 113
Cemecmp Neb
CTpyKTYypHO-
(pyHKUMOHAIBHAS
Pasznen 1 | opranusanust resoma | 15 4 6 5 P, 1,0
pacTenuii U aHaJIn3
(GyHKumii rena
CrpykTypHO-(pyHKITMOHAIbHAS
Tema 1.1 | opranuzanys reHOMa OJHO- M 5 1 2 2 O
JIBY IOJIBHBIX PaCTCHUM
Tema 1.2 I'enom xnvopormaCTOB 51 4 1 5 1 o
MUTOXOHJIPH
Tema 1.3 MoOunbHbIC TEHETHYECKHE 3 1 1 1 O
9JIEMEHTBI PACTeHHIA
Tema 1.4 TpaHCHOEOHHBIfI MyTareHes 3 1 1 1 P, I
pacTeHui
Cucrembl Pa3MHOKEHHS
Pasnen 2 | pacrenuii u ux | 12 2 6 4 P, 1,0
reHeTHYeCKNii KOHTPOJIb
Tema 2.1 | ’)Ku3sHeHHbIE IIMKIIBI PACTEHUI 7 1 4 2 O
JIByJOMHOCTh KaK KpalHUM
Tema 2.2 | ciyuait MPOSIBJICHUS 2,5 0,5 1 1 O
HECOBMECTUMOCTH
Tema 2.3 | AmoMHKCHC 2,5 0,5 1 1 P,J1",0
Pasten 3 I'enernueckue MeTOAbI 15 4 6 5 P, I[*, o
CeJIeKIUH
Tena 3.1 [Tonumnuouaus, aHEyIUIOUAMS, 4 1 1 2 0
TaTUIOTHSI
[{uTonnazmarudeckas
Tema 3.2 | myxckas CTEpUIIbHOCTh 8 2 4 2 O
pactenuii (IIMC)
CrnoHTaHHBIN u
Tema 3.3 | UHIYLIMPOBaHHBINA MyTareHes3 y 3 1 1 1 P,I,0
pacTeHHi
Pasnen 4 FeHeTmcfl HMMYHHTETA 10 5 4 4 P, T, 0
pacTeHui
Tena 4.1 HOHHTI/IeV UMMYHHTETA 3 1 1 1 P T
pacTeHui
Tena 4.2 OCHOBHLVIe TUTIBI UMMYHHUTETA 7 1 3 3 P T
pacTeHui
Pasen 5 reHeTI/lKil OHTOreHe3a 10 5 4 4 P, T, O
pacTeHuii
Tema 5.1 | 'eneTnueckue ocuosel | 10 2 4 4 P,




OO0beM TMCIUILIINHEL, Yac.

KonrakTHas pabora dopma TEKyIIEero
00y4Jarmuxcs ¢ KOHTPOJIS
HaunmenoBanue yHarom R %
Ne n/mn Bcero npernoaaBarenemM ycrneBaeMocTu®,
pa3aenoB, TeEM CP N
4acoB 10 BUJaM y4eOHBIX MIPOMEXKYTOUHOM
3aHIATUH aTTecTaluu

J J3 I13

PEryJIslLiY Pa3BUTHUSL PACTEHUN

I'eneTn4yeckue TEXHOJIOI'HHA

Pa3nen 6 | pacTenuii B pemeHuu 3ajad 10 2 4 4 P, 1,0
CeJIEKIIUU M CEMEHOBOICTBA

Tesa 6.1 FeHeTI/I‘lfCKa}I WH)KEHEpUs 3 1 1 1 P, I, O
pacTeHui

Tema 6.2 FeHOMH(ie pELaKTUPOBAHUE 4.5 05 5 2 P, T, O
pacTeHui
MoneKyJIIpHO-T€HETUYECKUE
MapKephbI B penecHun

Tema 6.3 | pyHIaMEHTATBHBIX ul|l 2,5 0,5 1 1 P, 1",0

MMPAKTUYCCKUX 3ada4 I'CHCTUKHU
H CCIICKIINHN

HUmoeo 3a cemecmp. 70 16 30 26
[IpomexyTouHas aTTecTalus 2 3auer
Bceero: 72

Ilpumeuanue:

* — ¢opmul mexywezo roumponsa ycnesaemocmu: onpoc (O), pegepam (P), Ooxknao c

npesenmayueti (/).
P, JI* - kaoxcowiii cmyoenm evibupaem O0O0HYy memy u3 100020 pazoeid OUCYUNIUHbL OJis
no02omosKu peghepama, 8 pamkax KOmopoz2o 8blNoaHsen 00KLao.

3.2. Coneprxanue JTUCITUTITNHBL.

Paznen 1. CtpykTypHO-(GyHKIMOHATbHAS OpraHU3alus T€HOMa pacTeHWW U aHamu3 (PYHKIUN
reHa.

Tema 1.1. CtpykTypHO-(YHKIIMOHAIbHAS OpPTaHU3aIUsl TeHOMA OJIHO- U JIBYAOJIBHBIX PACTEHUH.

CtpykTypHO-(YHKIIMOHATFHAS OpTraHU3aIis TeHOMa OJIHO- U JIBYIOJIbHBIX PACTCHHUM Ha pUMepe
MOJIeTIbHBIX pacTHTeNbHBIX 00BekTOB (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). TlpencrtaBieHne O TOMOJOTMH W TOMEOJIOTHH TE€HOMOB pAacTeHHWW, CHHTCHHS W
KOJMHEApHOCTh T€HOMOB. [IpHHIMIIBI CPAaBHUTENHLHOTO KapTUPOBaHUS. BHYTpUBHIOBON MOIMMOPHU3IM
T€HOMOB pacTeHui, MeTonabl aHaim3a. Monekymspasle JIHK-Mapkepbl M HX poib B T€HETHUYECKHX
UCCIIEIOBaHMX U celleKIMU. OCHOBHBIE KIJIACChl MOJIEKYJIIPHBIX MapKepOB.

Tewma 1.2. I'eHOM XJIOPOIJIACTOB ¥ MUTOXOHIPHIA.

OcoOeHHOCTH  OpraHu3alii  XJOPOIUJIAaCTHOTO  TeHOMa, KoJyiblieBbie  Moiekynsl  JIHK.
BapuaGenbHocTh pa3mepa TreHOMa XJIOPOIUIACTOB M €€ MNpUYMHBL. B3aumojeilicTBue saepHOro u
XJIOPOIUIACTHOTO TE€HOMOB. SI7epHBIE T€HBl KakK PETyJATOPbl AKCIPECCHM XJIOPOIJIACTHBIX TI'E€HOB.
JlokazarenbCTBa SHA0CUMONOTUYECKOTO TPOUCXOXKICHHS MIIIaCTU/.

Oco0OenHocTH  OpraHu3aliud ~ MT-T€HOMa, KOHCEPBAaTHBHOCTh  MT-T€HOB M BBICOKAs
BapuabeNhbHOCTh B TMOPSAKE HMX pPaCHoJIOKEHHUs. BzammonencTBHe sIepHOTO, XJIOPOIUIACTHOTO U
MHUTOXOH/IPHAJIbHOTO T€HOMOB.



Tema 1.3. MoOuIbHBIE TEHETUYECKHE DJIEMEHTHI PACTEHUM.

KoHTposmpyromue 371eMEeHTbl pacTeHHH M UCTOpUs UX OTKpbITHA, oT b. MakKnunTok 10
HACTOSIIEro BpeMeHH. BinsHue MOOUIIBHBIX 3JIEMEHTOB HAa M3MEHEHHE T€HOMHOM CTPYKTYPBl pacTeHUI
1 aKTUBHOCTH I'€HOB.

Tema 1.4. TpaHcnIO30HHBIN MyTareHe3 pacTeHUM.

TpaHCIIO30HBI KAaK TEHETHYECKHI HMHCTPYMEHT Jid HccieloBaHUs (YHKIUU TeHa U Oelka.
Hcnonb30BaHre TPaHCIIO30HOB JUIS HAIIPABJICHHOTO MyTareHe3a M MHAKTHBalUMW reHa. KimonupoBanue
TEHOB C NOMOIIbIO «BBITSTUBAHUA 32 TPAHCIIO30H». BbleneHne reHoB, MapKUPOBAHHBIX HHCEPIHEH.
[Ipenmy1ecTBa U HEJOCTATKU UHCEPUUOHHBIX, DMC-UHIYLIMPOBAHHBIX U JACIECHUOHHBIX MyTaHTOB IS
peeHus 3a1a4 (yHKIIMOHATbHONW T€HOMUKH.

Paznen 2. Cucrempl pa3MHOKEHUSI PACTEHUHN U UX T€HETUYECKUI KOHTPOJIb.

Tema 2.1. )KuzHeHHbIEe HUKIIbI PACTEHUH.

CooTHolIeHHE IMOJIOBOTO M Oecrioyioro pasmMHokeHusi. (CaMOOIbUIEHHE U IEPEKPECTHOE
oronoTBopeHue. [lonoBrie cucteMsl pacteHuil. ['epMadpoauTHBIE BUABI C TIEPEKPECTHBIM ONBUICHUEM U
TeHeTUYECKON cucTeMoil HecoBMecTuMocTU. HecoBmecTHMOCTh, TrerepoMopdHass U romMoMopdHas.
OcHoBHbIE TPHUHLMUIB (YHKIIMOHUPOBAHUS TaMeTOPUTHONH U CHOPOPUTHON CUCTEM TOMOMOPGHOM
HECOBMECTUMOCTH. ['€Hbl, KOHTPOJIUPYIOLIUE CHUHTE3 PACIO3HAIOIIUX CYOCTaHIMM B MbUIbLIE U TKAHU
necTuka. MHO)KECTBEHHBIE aJIJIEJI T'€HOB HECOBMECTHMMOCTH M MX TaIlUIOTUIIBL. TpaHCreHHas MOJElb
MOJY4€HHs] CAMOHECOBMECTUMOCTH y TpupojaHoro camoonbumntens A. thaliana, 3nauenue manHOTO
SKCIIEPUMEHTA JJIsl CO3[aHUsl CaMOOIBUISIOIIMXCS TPAHCTEHHBIX pacTeHUW. buonormyeckoe 3HaueHue
HECOBMECTUMOCTH B MOJJIEP>KaHUN T€TEPO3UTOTHOCTH MOIMYJIALUHI.

Tema 2.2. JIByTOMHOCTb KaK KpallHUH Ccllydail pOSIBICHUS HECOBMECTUMOCTH.

CtpykTypHO-(DYHKIIMOHATIbHAS OpPTraHMU3alMs TOJIOBBIX XPOMOCOM JBYJAOMHBIX pacTEHUN Ha
npumepe Carica papaya, Silene latifolia ' Rumex acetosa. ['eHeTndyeckuil KOHTPOJIb MOJAEPIKAHUS
JIBYIOMHOCTH.

Tewma 2.3. Anomukcuc.

AmnoMkcuc — mpupogHas (opma BTOPUUYHO-OECTONOro pa3smMHOXeHus. Vcropuss uszydeHus
anoMmukcuca. Hapymienue nponecca JBOMHOIO OIJIOJOTBOPEHUS Yy LIBETKOBBIX PACTEHMH KaK NMPUYMHA
oOpa3oBaHMsl aNOMUKTUYHBIX ceMsH. OCHOBHbBIE THIBI allOMHMKCHCA, €ro pacHpoCcTpaHEeHUue u
SBOJIIOLIMOHHAS POJIb.

Pa3nen 3. I'eneTnueckne METOBI CENEKIUH.

Tewma 3.1. Ilonunnonaus, aHEyIIJIOU NS, TATLIOUTUS.

MexaHu3Mbl BO3HHUKHOBEHHS TMOJMIUIONIOB M WX KiIacCU(UKAILKSA, AaBTOMOMOIUILUIONABI H
ajutononuiuionasl.  IlonummonaHoe  MPOMCXOXKAEHHE — BAXKHEMIIMX — KYJIbTYPHBIX  pPacTEHUM.
[Taneononumionasl ¥ HEOMOJIUIUIONABI. Ponb oTnaneHHod rulOpuan3alid B BO3HUKHOBEHUM BHUJIOB,
PEKOHCTPYKIUSI TEHOMOB pacTeHUi. SIBleHHe rerepo3nca W TUIOTE3bl 0 MEXaHHW3MaX €ro MPOSIBICHHUS.
I'enernueckue 3¢ dextsl npu nonumionanu. Cynpba TyNIUIUPOBAHHBIX T'€HOB Y aJUIOMOJIUIIIIOUIOB.
BnusHue mnoiaumionan3alid Ha SKCIPECCHI0 TE€HOB Y aJUIOMOJIMIUIOMIOB: SIBJCHHME 3aMOJIKAHHS
OYTIUIMPOBAHHBIX TEHOB (PEUMIIPOKHOE | oprancrnenuduuHoe), auBepcuUKaus QYHKIHH,
U3MEHEHHUE YPOBHS OKCIPECCHU. ONHUIE€HETHMUECKUH MEXaHW3M 3aMOJIKaHHMsl TeHoB. CHHTETHUecKue
MOJIUIIONIBI apaOUAONCUC JUI M3YYEHHUS SKCHPECCHM IYTIMIHMPOBAHHBIX T'€HOB B PAIY IMOKOJEHUH.
Ponp monumiouauM B 3BOJIONMM TI'€HOMOB  pacTeHMH U BHpooOpa3zoBanus. CTpykTypa
AJIJIOTIOJIMIIONTHBIX T€HOMOB TIIIEHULIbI, XJIOMYaTHHUKA, TPUTHKaNE, U Ap. [IpakTiHueckoe ucnoab30BaHue
Pa3HbIX TUIOB MOJIUIIJIOUOB.



AHeymionaus I pelieHus 3a1a4 KapTUpOBaHUSA T'€HOB. THUIbI aHEYIUIOMI0B. MOHOCOMHBIN U
HYJUIUCOMHBIM aHajlu3 Ha IpuMepe MNmeHunbl. I[Ipumepsl NpUMEHEHUs aHEYIUIOMIUHM PACTCHHU B
pEeLICHUH IPAKTUYECKUX 3a]1a4 TE€HETUKHU U CEJICKI[UU PACTCHMIA.

["arionbl €CTeCTBEHHBIE M HCKYCCTBEHHBIC. METONbl TOJY4YEHHUS TaruIOM0B: OJU3HEIOBBIN
METOJ, TICEBIOTaMHs, HHIYLIMPOBAHHBIN aHAPOTeHE3 B KYJIbTYPE MBUIbHUKOB, THOPUIN3AIHS C APYTUMH
BUJIAMHU U CEJIEKTUBHAsI SJMMMHALMS XpPOMOCOM B TMOpUAHOM 3apojslie. [IpakTuueckoe ucnonb3oBaHue
Y 3HaYCHME TalIONI0B B CEJIIEKIIMOHHOM IIPOLIECCE.

Tewma 3.2. [luTomazmaTudeckas My)cKas cTepuiabHOCTh pactenuit (LIMC).

IIMC kak pe3yabTaT B3aMMOIEWCTBUS TICHOB sipa W MuUTOXOHApuil. Snepubie Rf-rens
BOCCTAHOBUTENIN (EPTHIIBHOCTU TBUIBLBI M XUMEpHbIE MT-TeHbl. Poimb MT-XUMEpPHBIX TEHOB B
00pa3oBaHMM XUMEPHBIX TOKCHYHBIX OJIKOB KaK MPUYMHBI CTepwibHOCTH TbUIbLBL.  PHK
penaKkTUpoBaHUE XUMEPHBIX MT-TeHOB. Mcnionb3zoBanue [IMC B cenekunoHHOM Ipolecce Il MOTyYeHHs
reTepPO3UTOTHBIX THOPHIOB.

Tema 3.3. CrioHTaHHBIN U HHIYLIMPOBAHHBIN MyTareHe3 y pacTeHUM.

SAnepHple W puTOIIa3MaTHYeckue MyTrauuu. (OCHOBBI 3aKOHa TIOMOJIOTUYECKUX PsAIOB
HacneacTBeHHON n3MeHunBoctd H.U. BaBunosa. naynupoBaHHblil MyTareHe3 pacTeHuil (u3n4ecKuMH,
XUMHYECKMMH MyTareHaMM M TsDKEJIbIMM MeTajuiamMu. CIEKTp BO3HHKAOIIMX MyTauui. OCHOBHbBIE
IIPUHLUIIBI BBIICICHUS MYTAlMM Y CAMOOIBUIMTENEH, IEPEKPECTHUKOB U BET€TATUBHO Pa3MHOXKAEMBbIX
pacteHuil. XUMepsl, CTPYKTypa XHMMEPHOTO PACTeHUS M CyJb0a MYTaHTHOTO CEKTOpa B OHTOTCHE3E.
PacTuTtenbHbIE TECT-CUCTEMBI Il OLIEHKA MYTareHHOTO JCUCTBHUS PA3IMYHBIX COCTUHEHUH U (HaKTOpOB
OKpy:karo1en cpespl. CeneKMOHHbIE JOCTHKEHUS C UCIOJIb30BaHUEM METO/a MyTareHes3a.

XpOMOCOMHAasl MH)XXECHEpPUS pacTeHU. MaHMIysIIMM XpOMOCOMHBIM COCTaBOM DPAacTEHHH Ha
YPOBHE LIEIBIX F€HOMOB, OTAEIBHBIX XPOMOCOM U MX CETMEHTOB C LIE€IbI0 YBEIMYEHUS I'€HETUYECKOIO
pa3Ho00pa3us KyJIbTYPHBIX BHJIOB.

Pa3nen 4. I'eneTrika MMMyHUTETa PACTCHUM.

Tema 4.1. IlonATHE UMMYHHUTETA PACTEHUM.

Bxnan H.W. BaBunoBa B nu3yueHuu npodiaemsl UMMyHUTeTa. OCHOBHBIE BO30yAUTENN O0NIE3HEN 1
BpeauTENH pacTeHni. [IpakTnueckoe 3HaYeHNE N3y4eHUs] TEHETUKH UIMMYHHUTETA PACTEHUM.

Tema 4.2. OCHOBHBIE TUIIBI HUMMYHUTETAa PACTEHHM.

BpoxxieHHBI aKTHBHBIH MMMYHHMTET — YCTOWYMBOCTb K OOJIE€3HH, KOTOpas 00ecreuyrBaeTCs
CBOMCTBAMM pACTEHUH, MpPOABISIOIIMMUCA Yy HHUX TOJBKO B CilIy4dae HalaJeHUs IaTOreHa.
[TproOpeTeHHbIE MMMYHUTET pPACTEHMH, OCOOCHHOCTH, OTIMYUS OT HPUOOPETEHHOI0 HMMMYHMTETa
KUBOTHBIX.

Pasznen 5. I'eneTuka OHTOreHe3a paCTEHUN.

OO01re TpUHLKIIBI PETYJSIIMKA Pa3BUTUS pacTeHUM. ['eHeTHueckre OCHOBBI PEryIsIiUY Pa3BUTHS
pactenuii puroropmoHamu. ['eneTnyeckuit KOHTpoJb MopdoreHe3a pacTeHul. I'eHeTnyeckuii KOHTPOIIb
pa3BUTHUSL Pa3HBIX JOMEHOB 3apoJblia. ['€eHeTH4YeCKnid KOHTPOJIb PA3BUTHS AMKAJIbHONM MEPHUCTEMBI
nobera, TUCTa, KOpHs. [ eHeTHUeCKUii KOHTPOJIb MHUIIMALWMU [[BETEHUS, Pa3BUTHUSI MEPUCTEMBI I[BETKA U
opraHoB 11BeTka. ABC-Moze/lb TeHETUYECKOT0 KOHTPOJISL PA3BUTHS 1IBETKA.

Pa3znen 6. 'eneTnueckyie TEXHOJIOTUU PACTEHUN B PEIIEHUH 33]1a4 CEJIEKIIMU U CEMEHOBOJICTBA.

Tema 6.1. I'eneTnueckast MH)XEHEPHsI pACTECHHMN.

HcTtopusi mosydyeHus TPaHCT€HHBIX pacTeHMH. MeToapl IMOJy4eHHs TPAaHCTEHHBIX pPacTEHUM.
[Ipsimble METOIBI MONY4YEHHsI TPAHCTEHHBIX pacTeHui. BekTopbl s reHeTHdeckod TpaHchopManuu
pactennii. Co3laHue KOMHTErPaTUBHBIX M OWHApHBIX BEKTOpPOB JUIs mepeHoca uyxepoanor JIHK.
Hcnons30BaHNe CENEKTUBHBIX MAPKEPOB U PETIOPTEPHBIX I'€HOB.



Ob6nacTu nMpuMEHEeHHs] TpaHCTeHHBIX pacTeHui. [lonmydyeHne kayecTBEHHO HOBBIX MPOAYKTOB Ha
OCHOBE TpPAHCI'€HHBIX PACTEHUI: C 3aMEJICHHEM CO3PEBaHMUSI M KOHTPOJIMPYEMBIM CO3PEBAaHUEM;
YIIy4YIIeHWEe TMUIIEBBIX M TEXHOJIOTMYECKHX CBOMCTB; YCTOWYMBBIE K TepOMIMIAM; YCTOMYUBBIE K
HACEKOMBIM-BPEIUTENSAM; YCTOHUMBEIE K OOJIE3HIM U JIp.

Mertabonuueckass WH)XXEHEpPUS HAa OCHOBE TPAHCTCHHBIX TEXHOJIIOTHH — BOCCO3aHUE
OTCYTCTBYIOIIUX MeTa0onnyeckux myteil. TpaHcreHHble pacTeHHs puca ¢ KApOTUHOUAAMHU, TPAHCTEHHbBIE
pacTeHusi ToMaTa C IJI0JlaMH, HaKallJIMBAIOUIMMK aHTOLMAH, TOJIyOble po3bl U TBO3AUKH. TpaHCTeHHBIE
pacTeHuss — TPOIYyLEeHTHl (dapMalleBTUUECKUX OENKOB, BaKIMH, aHTUTEeN. TpaHchopmanus
xjnopormactaor JJHK.

Pa3paboTrka MeTOAOB 3alllUThl OKpY’KalOLIEH Cpeapl Ha OCHOBE TPAHCTEHHBIX pPACTEHUM.
buoperpanupyeMble MaTepuaigbl Ha OCHOBE TPAHCIEHHBIX pacTeHWW. TpaHCreHHble pacTeHus AJis
OUYUCTKU IIOYB M BOJOEMOB (IIOTJIOLIAIOLINE U PA3PYyLIAIOIINE TOKCHUYHBIE COEIUHEHUs). TpaHCreHHbIe
pacTeHust — TecTepbl 3arpsA3HeHni. BUOTONIMBO M3 TPAaHCTEHHBIX PAaCTEHUN. APryMEHThI IPOTHUBHHUKOB
UCIIOJIb30BAaHUs TPAHCTEHHBIX pacTeHui. [loTeHuuanbHbIE TPOOIEMBbI HCIONB30BAHHUS TPaHCTCHHBIX
pacTeHU U MyTH UX PEIICHMUS.

Tema 6.2. 'eHOMHOE peTaKTUPOBAHUE PACTECHUM.

Cucrema CRISPR— Cas nns mnonydyeHus LENEeBbIX MYTallMii B Pa3jMYHBIX PaCTUTEIbHBIX
opranusmax. Tumbl mytanuii, reHepupyeMbix CRISPR—Cas9. Penakrtopbl IMTO3MHOBBIX OCHOBaHHM
(CBE) u penaxTops! aneHMHOBbIX ocHOBaHuM (ABEs) na ocuoBe CRISPR u ux ocobennocT.

Tema 6.3. MoneKyIsipHO-TeHETHYECKNE MAPKEPHI B peIIeHNH (pyHIaMEHTaIbHBIX U MPAKTHIECKUX
3a/lad TEeHETHKU U CeJIeKUMHU. THUIbl TEHETHYECKUX MapKepoB. MeTolbl CO3[JaHUSl T'€HETUYECKUX
MapkepoB. (OCOOCHHOCTH TPUMEHEHHUSI TEHETHMYECKUX MapKepOB B PpEUICHHH TE€HETUYECKUX U
CEJICKIMOHHBIX 3a7ad. MapkeponocpenoBaHHas CeJIeKUUsl pacTeHul. [IpMHLIUIBI T€HOMHOW CeleKIUU
pactenuil. [Ipaktnueckue npuMepsl IPUMEHEHHS] METOJI0B MAPKEPHON 1 TEHOMHOM CEJIEKIIUU PACTEHHUII.

4. ®oH/1 OLIEHOYHBIX CPEICTB MO AUCHHUILINHE
4.1. ®opMbI U OLICHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIA.

4.1.1. B xoze peanuzanuy AUCUUILUIMHBI UCIIONIB3YIOTCS ClEAyIOMNEe GOPMbI TEKYIIET0 KOHTPOJISA
yCIIEBAEMOCTH 00YUaIOLINXCS: onpoc, peghepam, O0KIAO ¢ npe3eHmayuel.
4.1.2. OueHoYHbIE CPECTBA TEKYILEro KOHTPOJISI yCIIEBAEMOCTH.
Omnpoc:
Obpasybvi 60npocos ycmuo2o onpoca:
. YKa3aTh 0COOCHHOCTH OpPTaHU3AIMH PACTEHHI Kak 00BEKTa TeHETUIECKUX UCCIICIOBAHMM.
. 3HaYeHNE MOJCTHFHBIX OOBEKTOB B TCHETHUKE PACTCHHUH.
. YKa3aTh TUIBI TOJHUIIOUAOB U Pa3Inyie MEXy HUMH.
. [TosicCHUTH TePMUHBI TOMOJIOTHH U TOMEOJIOTUU T€HOB U T€HOMOB.
. OOBSACHUTD CYyTh TEPMHUHOB CHHTEHHS U KOJIMHEAPHOCTH TPYIIT CHETIICHHS.
. UTo Takoe CpaBHUTENBHOE KapTUpOBaHHE?
. Ponp monumionauy B 3BOMIOLIMY T€HOMOB PAaCTEHUH.

01 N LN AW N —

. 'enernueckue 3 PexTrl TymIUKan.

9. Tunsl caMOHECOBMECTUMOCTHU- raMeTO(UTHAS WK CIIOPOPUTHASL.
10. Kak onpenenuts THI CAMOHECOBMECTUMOCTH.

11. ITposiBnenne LIMC n ee npu4nHBL.

12. XumepHsle rensl MutoxoHapui u [IMC.

13. Metobl osryyeHHst UHAYLIMPOBAHHBIX MyTallUi.

14. UmmyHuUTET pacTeHuil — cnenuduyeckuii 1 HecneupuuecKuii.
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Pedepar:

IIpumepnvie memol peghepamos:

1. TpancrenHsie pacTeHHs — MPOAYLEHTHI (papMaleBTUYECKUX OEIKOB, BAKIIUH, AaHTUTEIL.

2. TpaHCreHHBIE pacT€HHUs JUIi OYHCTKU IMOYB M BOJOEMOB (TIOTJIOUIAIOIIME W pa3pyllaIoIIne
TOKCUYHBIE COEMHEHMSI). TpaHCI€HHbIE PACTEHMSI — TECTEPHI 3arpsI3HEHUM.

3. ABC-MmoJeib reHeTHUeCKOro KOHTPOJIS pa3BUTHS 1IBETKA.

4. MaHunyJIAUM XPOMOCOMHBIM COCTaBOM PAaCTEHMH Ha YpPOBHE LEJbIX I'€HOMOB, OTIEJIbHBIX
XPOMOCOM M UX CEIMEHTOB C LI€JIbI0 YBEIMUYCHHsI FEHETUUYECKOr0 pa3Ho00pa3usi KyJIbTYPHBIX BUIOB.

JIOKJIaJ ¢ OIpe3eHTalluEN:

Kaxaplii cTyIeHT BBIOMpaeT OJHY TeMy U3 JIOOOro paszjenia JUCIHUIUIAHBI IS MOATOTOBKH
pedepara, B paMKax KOTOPOTO BBIIIOJIHSET JOKIA/ C IPE3CHTALUEH.

4.1.3. llIkana orileHUBaHUS JIJIsl TEKYIIETO KOHTPOJIS

Pe3ynbTaThl TEKyIIEro KOHTPOJIS SIBISIOTCS COCTABIISIONIMMH IMPOMEXKYTOYHON aTTeCTallud M
JIOJDKHBI COOTBETCTBOBATh KPUTEPHSIM, IIPUBEACHHBIM B 11. 4.2.3.

4.2. ®opMbl U MaTEpHAIIBI TPOMEKYTOUHOM aTTECTAIUU.

4.2.1. [IpomexyTouHasl aTTecTalus MPOBOAUTCS B (popme - 3ayera.

4.2.2. O1ieHOYHBIE CPEICTBA IS TPOMEKYTOUHOM aTTECTAIMH: HOPMPOIUO.

Topmdhonuo no oucyunnune cknaovieaemcs us.

- y4acTus B OIPOCax Ha CEMUHApaXx;

- BeITIOJTHEHUS pedepara;

- IOATOTOBKH JIOKJIA/a.

4.2.3. llIkana onileHUBaHUSA

Kpumepuu u wxana oyenusanusi no onpocy:

«Omauuno» - BBICTABIsIETCA 00ydaroueMycsi, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOe
U Ii1yOOKoe 3HaHUE TeopeTHdeckoro marepuana. OOydaromuiics pacKpbul cOAepXaHHe MaTepuaa B
o0beMe, MPenyCMOTPEHHOM MPOrpaMMO, M3JI0KHI MaTepuan IpaMOTHBIM SI3bIKOM B OIpeAeIeHHOU
JIOTUYECKOW MOCIIEI0BAaTENbHOCTH, TOYHO MCIIONb3Yysl TEPMHHOJIOTHIO JIaHHOTO NpeAMeTa Kak yd4eOHOU
JUCLUIUIMHBL, OTBEYAJl CAMOCTOATEIbHO 0€3 HaBOJSALIMX BONPOCOB MpenojaBaTens. OOyuarouiuiics
MOCJIeIOBATEIbHO M HCUEPIIbIBAIONIE OTBEYAET Ha IIOCTABJIEHHBIE BOIPOCHl, CBOOOJHO TNPHUMEHSET
MOJTy4YEeHHbIE 3HAHUSI Ha TIPAKTHKE TMPU PEIICHUH CUTYaIlMOHHBIX 3a7ay.

«Xopowo» - BBICTaBIAETCS O00ydYalolEeMycsi, OOHAapYXHBIIEMY IIOJHOE 3HaHHE Y4eOHOro
Mmatepuana. OOyyaronuiics oTBedaeT 0e3 HaBOASIIMX BOIPOCOB U HE JIONMYCKAaeT MPU OTBETE CEPhE3HBIX
omuOO0K; yMEeT MPUMEHSTH MOJTydYeHHBIC 3HAHUS Ha TPAKTHKE.

«Yoosenemeopumenvrno» - BbICTaBIETCS 00ydaromeMmycsi, oOHapyXUBIIEMY 3HaHHE OCHOBHOTO
y4eOHOro martepuana B oO0beMe, HeoOXOOUMOM ISl JanbHeWmel yuyeObl U mpeacTosiel paboTsl 1Mo
npodeccuu, CHpaBiAIOMEMYCsl C BBIOTHEHHEM 3amanuii. OOydaromuiicss 3HaeT JHUIIb OCHOBHOM
MaTepuall; Ha 3aJaHHble BONPOCHI OTBEYAET HEAOCTATOYHO YETKO M IOJHO, YTO TpedyeT
JOTIOJTHUTEIBHBIX M YTOUHSIOUIMX BOIPOCOB IpErNojaBareis; MPAaKTUYECKHE 3aJaHusl BBINOJHIET C
olrOKaMu, He OTPAKAIOIIMMUCS Ha Ka4eCTBE BBHITIOJTHEHHOM paboThI.

«Heyoosnemsopumenvno» - BbICTaBIsIeTCs oOydaronieMycs, OOHapyXHBILIEMY IpoOensl B
3HAHUAX OCHOBHOTO yueOHoro marepuana. OOydarommuiics He MOXET MOJHO U MPaBUWJIBHO OTBETUTH Ha
MIOCTABJIEHHBIE BOINPOCHI, IMpPH OTBETaX JOMyCKaeT rpyOble OLIMOKH; TNpaKTUYECKUE 3a/laHusl He
BBITIOJTHSIET WJIM BBITIOJTHSET C OMIMOKAaMH, BIHSIFOIIMMH Ha Ka4eCTBO BBHIMOJTHEHHOW pabOTHI; OIMOKHN HE
3aMeyaeT U He UCTIpaBIIsieT.
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Kpumepuu u wikana oyenusanus peghepama:

[Tpu onenuBaHuK pedepara yIuThIBACTCS COACpIKaHUE U OPOPMIICHHE PAOOTHI.

Conepxanue u opopMieHHE pedepara OLIEHUBACTCS TI0 CISIYIOIHIM (pakTopam:
- DIyOWHBI Pa3pabOTKH MPOOIEMBIL;

- OCHOBATEJIHbHOCTH UCIIOJIb30BAHUS HAYYHOH JIUTEPATYPBI;

- CAMOCTOSITEIBHOCTH ¥ TBOPYECKOMY TIOJIXO/TY K OCMBICIICHUIO TEMBI,
- JOCTOBEPHOCTH U HAYYHOH 0OOCHOBAHHOCTH BBIBOJIOB;

- oopmiieHHsI pedepaTra B COOTBETCTBUH C TPEOOBAHUSIMH.

«Omauuno» - BBICTABIACTCS, €CIIM BBIMOJHEHBI BCE TPEOOBaHMS K HANMCAHUIO M 3allUTe
pedepara: obo3HaueHa MpodiieMa U 00OCHOBaHA €€ aKTYaIbHOCTh, C/ACIAaH KPATKUM aHAM3 Pa3IMYHbIX
TOUEK 3pEHHUS Ha paccMaTpUBacMyl TMpoOJIeMy U JIOTUYHO U3JI0KEHA COOCTBEHHAS MO3MIIMS,
cOpMyITHPOBaHbI BBIBOJIBI, TEMa PACKPBITA MOJHOCTHIO, BhIIEPKAH 00bEM, COOIIIOICHBI TPEOOBAHUS K
BHEIIHEMY O()OPMIICHHIO, JTaHbI TPABUIbHBIC OTBETHI HA JONOJHUTEIBHBIC BOIIPOCHI IIPH 3aIUTE.

«Xopouwio» - BBICTABIISIETCS, €CJIM OCHOBHBIC TpeOOBaHMS K pedepary W ero 3alluTe BBIIOJIHCHBI,
HO TIPU ITOM JIOMYIIEHBbI HEIOYETHI; B YACTHOCTHU, MMEIOTCS HETOYHOCTH B H3JIOKEHHHM MaTepHala;
OTCYTCTBYET JIOTUYECKasl MOCIICIOBATEIBHOCTD B CYXKJICHUAX; HE BBIJICPkKaH 00BbEM pedepara; UMEroTCs
yIyIieHus B 0(hOpMIICHHH; Ha JONOJHUTEIBHBIC BOMPOCHI MPH 3aIUTE JaHbI HEMIOJIHBIC OTBETHI.

«YooenemeopumenvHo» - BBICTABIACTCS, €CIM HMMEIOTCS CYIICCTBEHHBIC OTCTYIUICHHS OT
TpeboBaHui K peeprupoOBaHHUIO; B YACTHOCTH: TEMa OCBEIICHA JIMIIb YaCTHYHO; JOMYIICHBI (PaKTHUCCKUE
OIIMOKKM B COACpP)KaHUU pedepara WIM IPU OTBETE HA JOMOJHUTEIBHBIC BOIPOCHI; BO BPEMsl 3all[MThI
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOIIPOCHI JIaHBI HE MOJIHBIC WA OTBETHI OTCYTCTBYIOT. OTCYTCTBYET BBIBOJI.

«Heyoosnemsopumenvbno» - BBICTaBISCTCA, €CIU TeMa pedepaTta HE pPACKPBITA, BBISBICHO
CYIIIECTBEHHOE HETTOHMMAaHUE MPOOJIEMBbI WK ke pedepar He MPECTaBICH BOBCE.

Kpumepuu u wikana oyenusanus 0okiada ¢ npezenmayuel.

ougpepenyuposannas oyenka:

[Tpu onleHMBaHMM AOKJIA1A C TPE3CHTAIMEN UCTIONB3YIOTCS CIEIYIOIINE KPUTEPUH:

— COOTBETCTBHE BBICTYIIJICHHS TeMe, TIOCTABJICHHBIM IISJISIM U 33]1a9aM;

— T1yOWHa, MOJTHOTA PACCMOTPEHUS TEMBI;

— 000CHOBaHHOCTb BBIBOJIOB;

— JIOTUYHOCTD, CTPYKTYPUPOBAHHOCTD, IIEJIOCTHOCTh BBICTYIUICHHUS,

— pedeBas KyabTypa (CTWJIb W3IOXKEHHUS, SICHOCTh, YETKOCThb, JIAKOHUYHOCTh, JIOXOMAYHUBOCTD,
MyHKTYaJTbHOCTh, HEBEpOATbHOE COIIPOBOXKACHUE, IPUMEPaMH, IUTATaMH U T.].);

— HaTJIAIHOCTh, IPE3E€HTA0CIBHOCTD;

— BJIaJICHUE MAaTEePHAJIOM M YMEHHE JIaBaTh 00OCHOBAHHBIC OTBETHI HA BOIIPOCHI BO BPEMs OOCYKICHHUS.

OO01mast oIleHKa YIUTHIBAST OIEHKY 3a JOKJIAJ ¢ IPE3CHTAIMEH U OTBETHI Ha BOIPOCHI.

«Omauyno» - BBICTABISIETCS, €CITU BBIOJHEHB BCE TPEOOBAaHWS K JOKIANy W TPE3CHTAIHH:
o0o3HaueHa mpoOnemMa U 00OCHOBaHA €€ aKTyalIbHOCTh, CHENAaH KPAaTKUH aHalu3 Pa3IUYHBIX TOYEK
3peHusl Ha pacCMaTPUBAEMYIO MPOOIEMY U JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3UIINS, CHOPMYITHPOBAHBI
BBIBOJIBI, T€Ma pAaCKphITa MOJIHOCTHIO, BBIIEPKaH OOBEM, COONIOACHBI TpeOOBaHHS K BHEUTHEMY
odopmIleHHI0, JaHbl IPABUIBHBIC OTBETHI HA TOTIOTHUTEIbHBIC BOMPOCHIL.

«Xopouto» - BBICTABIISIETCS, €CITH OCHOBHBIC TPEOOBAHUS K JIOKJIAJy W MPE3CHTAINN BBITOJIHCHBI,
HO TPH 3TOM JIONMYIIEHBI HEAOYETHI; B YaCTHOCTH, UMEIOTCS HETOYHOCTH B HM3JIOKCHUH MaTepHualia;
OTCYTCTBYET JIOTHYECKas IMOCIICIOBATEIILHOCT B CYXKJICHUSAX; HE BBIJIEPKAaH 00BEM JIOKIIANa; UMEIOTCS
YIymeHus: B 0(pOpMIICHUH TIPE3CHTAIINH; Ha JIOTIOJTHUTEIILHBIC BOITPOCHI JTaHBI HETIOJHBIC OTBETHI.
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«Yooenemeopumenvno» - BBICTaBIAETCS, €CIM HUMEIOTCA CYLIECTBEHHbIE OTCTYIUIEHUS OT
TpeOOBaHMI K JOKJIQAy; B YacTHOCTH: TE€Ma OCBEIEHa JIHMIIb YaCTHYHO; JOMYIICHHI (haKTH4YecKue
OMOKH B COJCPKAHUU JIOKJIAa U (MIIM) IPE3CHTAIIMH WK TIPU OTBETE HA JIOTIOJHUTENIbHBIE BOIIPOCHL; BO
BpeMs JI0KJaJa OTBEThl HA JIONOJHHUTEJIbHBIE BOIPOCHI JIaHbl HE IMOJHBIE MM OTBETHl OTCYTCTBYIOT.
OTCyTCTBYET BBIBOJI.

«Heyooenemeopumenvno» - BBICTABIACTCS, €CIM TeMa JOKJIaJa HE pPacKpbITa, BBISBIECHO
CYLIECTBEHHOE HEITOHMMaHUe MPOo0JIeMbl WU )K€ I0KJIA]] C IPEe3eHTalel He ITPEICTABICH BOBCE.

Hmoeosas oyenka no oucyuniune:

Ouenka «3aqumeno» - BBICTABISAETCS OOYYarOIIEMYCs, IIOJIyYHMBILIEMY OLICHKU <OMIUYHOY,
«XOPOULO» U KYO0BIEeMEOPUMENbHOY 32 OTBETHI B XOJI€ OIIPOCOB, pedepar 1 TOKIIaI.

Onenka «He 3aumeHOo» -  BBICTABIAETCS  OOydYaroUIeMycsi, MOJYYHBIIEMY  OLEHKY
«Hey0061emeopumenbHo» X0Ts Obl 32 OTMH KOMIIOHEHT MOPT(OIIHO.

4.3. CoOTBeTCTBUE OIICHOYHBIX CPEACTB MPOMEXKYTOUHON aTTeCTallMd M0 JUCIHUILINHE
dbopMUpyeMbIM KOMITETEHIUSAM

Kox OreHOYHBIE CPEACTBA IPOMEKYTOUHON aTTeCTalluU
KOMIICTE
[Toprdonuo
HIOINA
CIIK-1 +
CIIK-2 +

4.4. Kputepuu OLIeHKH CPOPMUPOBAHHOCTH KOMIIETEHIINI B paMKaxX MPOMEKYTOUHOM aTTecTaiun
10 AUCLUIUIMHE

Kon CTPYKTYPHbI Kputepun onieHku c(opMHUPOBAHHOCTH KOMITETCHIIUN
€ DJIEMEHTBI
KOMIIETEH
OLICHOYHBIX
1007078 He chpopmupoBana CdopmupoBana
CPEICTB

He 3HAET COBPEMEHHBIE 3HaeT COBpPEMEHHbIE MPOOIEMbI
pOo0JIEMbI T€HETUKU PACTEHUM; TE€HETUKH PACTEHUN;
3HaeT TEOPETUYECKHE OCHOBBI 3HaeT TEOPETHUECKUE OCHOBBI
(YHKIIMOHUPOBAHUSI ~ pacTeHUU (YyHKIMOHUPOBAHUS ~ pacTeHUI
IIPU  Pa3IM4YHBIX  CHCTEMax pu pa3IMYHBIX cucTeMax
Pa3MHOKEHHS. Pa3MHOXKEHUS.
He yMeeT IIPUMEHSATH YMeeT NpUMEHATh I'€HETUYECKUE
TEHETUYECKUE METOMAbl aHalIu3a METOABl  aHalu3a IMPUPOAHBIX

CIIK-1 [Toptdoamo NPUPOAHBIX  MONYJSOUNA U NONYJIAMM U TE€HETUYECKUX
TEHETUYECKNX KOJUIEKIIUH. KOJUIEKIIUH.
He Bmaneer HaBbIKaMu penieHus Bimaneer HaBblkamMuM  penieHus
MIPaKTUYECKHUX 3ajad, MPaKTUYECKUX 3a7a4, TPeOYIOIIHIX
TpeOyoLImX MOJIEKYJIIPHO- MOJIEKYJISIPHO-TEHETHYECKOTO
TEHETUYECKOTO0  MOJAXOoJa H MOJX0Aa M TPUEMOB OHOJIOTHU
pHUeMOB OMOJIOTHU PAa3BUTHUS; pa3BUTHS,
He nemoncTpupyeT roTOBHOCTH - IEMOHCTPUPYET TOTOBHOCTh
KPUTUYECKH AHAJIU3UPOBATH KPUTHYECKH AHAJIU3UPOBATH
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UHPOPMALIUIO B 00JIACTH

uHpOpMAaLKIO B 00JIaCTH TeHETUKU

CIIK-2

[Toprdonuo

TE€HETUKU PACTECHUMN. pacTeHui.
He 3HaeT COBpPEMEHHBIE 3Haet COBpPEMEHHBIE
IeHETHYECKUe TEXHOJIOTUH, IeHETUYECKue TEXHOJIOTUH,

UCIIONIb3yeMble Tpu  paboTe ¢

WCIIONIb3yeMbIe TpU  padboTe ¢

pacTeHUusAMH. pacTeHUsAMH.
He yMeer [IPUMEHATH YMeer npUMEHATbh COBPEMEHHBIE
COBPEMEHHBIE TE€HETUYECKUE TEHETUYECKUE TEXHOJIOTHM  JUIS
TEXHOJIOTHH JUIs peleHus pelIeHNs IIOCTaBICHHBIX 3a1ady,
IIOCTABJICHHBIX 3ajad, IIPOTHO3MPOBAThb U  OIPENECIATh

IIPOTHO3UPOBATh HU OHNPEACIATH
IIOTCHIO AT UX MCIIOJIB30BaHMA.

IMOTCHI A UX HMCIIOJIb30BaHM.
Bﬂaz[eeT HaBbIKaMM CpPaBHCHUA

He Brageer HaBbIKaMy CpaBHEHHUS UCIIOJB3YEMBIX  TEXHOJIOTUH €
HCIIOJB3YEMBIX  TEXHOJIOTMM  C y4ETOM BO3MOYKHOCTEHN u
y4ETOM BO3MOKHOCTEHN u COBPEMEHHBIX  TpeOOBaHMU K
COBPEMEHHBIX  TpeOOBaHHUH K OLICHKE 3P HEKTUBHOCTH
OIICHKE 3¢ (HeKTHBHOCTH nporiecca.

mporuecca.

Komnerenmust cumraercs copMUpoBaHHOW Ha ypoBHE TpeOOBaHMI K AUCHUILIMHE B
COOTBETCTBUHM C 0OOpa3oBaTeIbHONW MPOrpPaMMOi, €ClM MO0 UTOraM MNPUMEHEHHs OLEHOYHBIX CPEICTB
MPOMEXKYTOYHOM aTTECTALMU WM HUX OTHACIBHBIX JJIEMEHTOB pE3YyJIbTaThl, JIEMOHCTPUPYEMBIC
00ydaromuMcsi, OTBEYAIOT KPUTEPUIO CHOPMUPOBAHHOCTH KOMITCTECHITHH.

Ecii o uroram mpoBeeHHOW MPOMEKYTOYHON aTTeCTallMK XOTs Obl OJIHA U3 KOMITCTCHITUI HE
chopMUpOBaHa HA YPOBHE TPEOOBAHMI K TUCIUIUIMHE B COOTBETCTBUH C 00pa30BaTEIIBHON MPOTrpaMMOit
(pe3ynbTaThl OOy4aromierocss HE COOTBETCTBYIOT KpPUTEPHIO C(HOPMUPOBAHHOCTH KOMIIETEHITUH),

o6yqa}0meMyc;I BBICTABJIACTCA «HC 3a4TCHO)).

5. MeToanyeckune yka3aHusi 10 OCBOCHHIO THCHMIIJIHHBI
[TonHBIH KOMIUIEKT METOAMYECKUX MAaTEPHAJIOB MO JUCIUIUITMHE HAXOIUTCS Ha Kadenpe O0TaHUKH
U papMaleBTHYeCKOi OUOJIOTHH.

6. YueOHas tuTepaTypa Ajs 00y4aKUIUXCH M0 TUCIUTINHE

6.1. OcHoBHas UTEpaTypa
1. I'eneTnueckre OCHOBBI cenekuuu pacteHuil. Tom 1. OOmas reneruka pactenuid. /Hayd. pea. A.B.
Kunpueckuit., JI.B. Xoteesa. — Munck: benopycckas nayka. - 2008. 551 c.
2. ExoBa T.A., Jlebenea O.B., OrapxoBa O.A., Ilenun A.A., ConmaroBa O.Il, IllecrakoB C.B.
Arabidopsis thaliana — moenbHBI 00BEKT reHETHKH pacTeHnii. MockBa: «Makc-IIpecey. - 2003. 219 c.
3. JIyrosa JI.A., ITpoBopoB H.A., Tuxonees O.H., Tuxonosnu N.A., Xomxaiosa JI.T., [Inmkosa C.O.
I'eneruka pazputus pacrennii. Cankr-IlerepOypr: Hayxka. - 2000. 531 c.

6.2. JlomoTHATEIbHAS TUTEpATypa
1. Maneuxkuit C.J. I'eHbl caMOHECOBMECTUMOCTH KOHTPOJUPYIOT Y IIBETKOBBIX PACTEHUN NEPEKPECTHOE
oronoTBopeHue // CopoBckuit 00pa3oBarenbHbIN xKypHaI. 1996.
2. llepmna JILA. O poau oTAaneHHON TMOMIN3AUK U TIOJIUIUIONINU B SBOJIIOLIMU pacTeHUi // BecTHUK
BOI'MC. 2009. T.13. Ne 2. C. 336-344.

6.3. DIEeKTPOHHBIE PECYPCHI:
1. NCBI https://www.ncbi.nlm.nih.gov/;
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2. Phytozome https://phytozome-next.jgi.doe.gov/;
3. http://smart.embl-heidelberg.de/;
4. http://bar.utoronto.ca/efp2/Arabidopsis/Arabidopsis_eFPBrowser2.html,bar.utoronto.ca/eplant/.

7. MaTtepunaibHO-TeXxHH4YecKasi 6a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPaMMHOe
o0ecrieyenue M UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Y4eOHble ayIUTOPUU HCIONB3YIOTCS Ui TPOBEIACHHS 3aHSATUNA  JIGKIMOHHOTO  THIIA,
71a00PaTOPHBIX 3aHATHIA, TEKYIIErO0 KOHTPOJISI U MIPOMEKYTOUHOM aTTecTalliy, a TaKKe MOMEIICHUS IS
XpaHeHusT W O0cCiyXHuBaHHs y4eOHOro OO0OpynOBaHUS. AYIAUTOPHUM OCHAIEHbl HAIJIATHBIMU
MaTepuagaMu, METOJMUYECKOH, yaeOHOM, criennanbHOol uTeparypoid. Kaxapiit oOydatomuiics odecnedeH
JOCTYNIOM K OHOIMOTeYHBIM (OHAAM aKaJIeMUHU, €CTh BO3MOXKHOCTh paboTel ¢ caiitamu BookUp,
Consultantplus.

Ha nexuumsix W 3aHATHAX HCIOJB3YETCS MYJIbTHUMEAMWHBIA KOMIUIEKC (HOYTOYK, MPOEKTOD).
HabGops! Tabaui/mMyapTUMEIMHHBIX HATJISIIHBIX MAaTEepPHANIOB MO Pa3jMYHbIM pa3iesiaM TUCHUIUIMHBL. B
MPOLIECCE OCBOCHHUS JMCHUIUIMHBI IpHUMEHseTcs JaboparopHoe o00OpyJdoBaHHE, TMNPUOOPHI U
BCIIOMOTaTeNbHbIE ~ MaTepHUabl: MHUKPOCKONBI ~MOHOKYJSpPHBbIE M  OWHOKYJSIPHBIE  pa3IMYHBIX
Moau(UKAIM, JTaMIIbl, TOKPOBHBIE U TPEIMETHBIE CTEKJIa, IPENapOBaIbHbBIC UIJIbI, alITEYHbIC MUMETKH,
Je3BUS, KUCTOYKH, JyNbl; HpoOUpKH, QaphopoBble BBHIMAPUTENBHBIC YaIllKW; PEAKTHBHI, HAO0p
MIOCTOSIHHBIX MUKPOIIPENapaToB.
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AHHOTAIIUS PABOYEH ITPOT'PAMMBI JITACIUILIAHBI

DT/I.1 I'eneTnka pacTeHuit
Kox u HauMeHoBaHue HampaB/eHHs] NOAroToBkH, npopuas: 19.03.01 buorexnonorus,

dapmarieBTHUECKAsE OMOTEXHOIOT U

KBamudukamnus (crenenb) BINMYCKHUKA: OakagaBp

®opma o0yueHHsI: OUHAs

®opmupyeMasi KOMIIETEHIUA:

CIIK-1: CrocoOeH mpUMEHSTh COBPEMEHHBIC NPEICTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allil TeHETUYECKOH IMpOorpaMMbl PAaCTeHHH, METO/JaX MOJICKYJSIPHOH OWOJIOTHH, TCHETHKU H
OHMOJIOTHH Pa3BUTHUA B TPO(HECCHOHATLHOM JIEATEIHHOCTH.

CIIK-2: CriocobeH MCIONb30BaTh COBPEMEHHBIC TEHETUYECKHE TEXHOJIOTUU U 00OCHOBBIBATH UX
pPUMEHEHHE B IPO(PECCUOHATBHOMN NeSTETLHOCTH.

O0bem n MecTo AucouIMHbL B cTpykType OIIOII BO:

Jucnunnuza otHocutes K ob6s3atenbHoi yactu OIIOII, ocBamBaetcs Ha 3 Kypce, 6 cemecTpe, B
COOTBETCTBMM C YYEOHBIM IIJJaHOM, OO0IIas TPYAOEMKOCTh IUCHUIUIMHBI B 3a4€THBIX EIUHHIAX
cocrapisieT 2 3.e. (72 akan. 4yaca).

Coaep:xxanue TMCUMIINHBI:

Pazpen 1. CrpykrypHO-QYHKIIMOHATIBHAS OpPraHU3alds T'€HOMAa pPACTCHUH M aHamu3 (yHKIUN
reHa.

Tema 1.1. CTpykTypHO-QYHKIIMOHATIbHAS OPraHU3allls F€HOMa OJITHO- U ABYJOJIbHBIX PACTEHUH.
Tema 1.2. 'eHOM XJIOpOIJIACTOB U MUTOXOHAPHIA.

Tema 1.3. MoOMIbHBIE T€HETUYECKHE FJIEMEHTHI PACTCHHIA.

Tema 1.4. TpaHCIO30HHBIN MyTareHe3 pacTeHUM.

Paznen 2. Cuctemsl pa3sMHOKEHUS pACTEHUIM U UX T€HETUYECKUH KOHTPOJIb.
Tema 2.1. )Ku3zHeHHBIE IUKIIBI PACTEHU.

Tema 2.2. JIByTOMHOCTb KaK KpallHUH cllydail IpOsIBICHUSI HECOBMECTUMOCTH.
Tema 2.3. Anomukcuc.
Pazgen 3. I'eneTnueckue METOALI CEJIEKIIHAH.
Tema 3.1. [Monurmonaus, aHSYIIIIOWIHS, TATLTIOU U,
Tewma 3.2. [luTomnasmatuueckas MyKckas crepuibHOCTh pactenuid (LUMC).
Tema 3.3. CioHTaHHBIN ¥ HMHAYLIMPOBAHHBIN MyTareHe3 y pacTeHUM.
Pa3nen 4. I'eneTrika MMMyHUTETa PACTECHHM.
Tema 4.1. IloHATHE UMMYHHUTETA PACTEHUM.
Tewma 4.2. OCHOBHBIE TUIIBI UMMYHUTETA PACTCHUIA.

Pasznen 5. I'eneTnka OHTOreHe3a pacTeHHM.

Paznen 6. ['eHeTnyeckre TEXHOJIOTUU PACTEHUI B PEIICHUU 3a/1a4 CEJIEKIIMA U CEMEHOBO/ICTBA.
Tewma 6.1. ['eneTnueckass HHXXEHEPHs paCTEHUM.
Tema 6.2. 'eHOMHOE peJaKTHPOBAHUE PACTEHU.
Tema 6.3. MonekynsapHO-TeHETUYECKHUE MapKePhl B PelieHNH (DYHAAMEHTATBHBIX U MPAKTUYECKHUX 3a/1a4
TEHETUKH U CEJIEKIIUH.

DopMa NPOMEKYTOYHOM aTTECTALMHU:

[TpomexyTouHasi aTTecTanus MpoBOAUTCS B (popme 3auerTa.
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