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1. Ilepeyenb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €

IaHupyembiMu pesyiabtatamu OITOII

Koz Haumenosanue PesynpTaThl 00y4eHuUs, COOTHECEHHBIE ¢ MHIUKATOPAMU
oMrie- KOMIIETCHIINH JOCTHKCHHS] KOMIIETEHIIUI
TEHLUU
CIIK-1 Cnocoben npuMeHsaTh | Ha ypoBHe 3HaHMIA:

COBPEMEHHBIE - 3HaeT COBPEMEHHBIEC MPOOJIEMbI TEHETUKU PACTCHUH;

IIPEJICTaBICHHUS 0| - 3HAET TEOPETHYECKHUE OCHOBBI (DYHKIIMOHUPOBAHHS

CTPYKTYpHO- pacTeHUi IIpU pa3INYHbIX CUCTEMAX PA3MHOKEHUS.

(byHKIMOHATBHON Ha ypoBHe ymeHnmii:

OpraHM3alM TE€HETUYECKOW | - yMEeT NPUMEHATh I'€HETUYECKHME METOJ]bl aHaIu3a

IIPOrPaMMBI pacTeHHH, | NPUPOAHBIX MOMYJIALUI U TEHETUUECKUX KOJIICKIUH.

MeToJax MOJIEKYJISIpHOH | Buiajeer HaBbIKAMU:

Ouonornu, TEHETHMKM W | - peHIeHUs [PaKTHUYeCKHX 3aj1ad, TpeOyrolmx

6uosiorun pa3BUTHUSA B | MOJIEKYJISIPHO-TEHETUYECKOTO0 IOAXO0Ja M IIPUEMOB

npoheccuoHaIbHOM OMOJIOTMM Pa3BUTHUS;

JeSITENIbHOCTH - JEMOHCTPUPYET TFOTOBHOCTh KPUTUYECKU
aHAJTM3UPOBaTh MH(POPMAIUIO B 00JACTH TEHETUKU
pacTeHui.

CIIK-2 Criocoben ucnonb3oBats | Ha ypoBHe 3HaHmMii:

COBPEMEHHBbIE TI'€HETHMYECKHE | - 3HAET COBPEMEHHBIE TI'€HETHYECKHE TEXHOJOIHH,

TEXHOJIOTUM U 0OOCHOBBIBATh | HCIOJIb3yeMblIE MPU paboTe ¢ paCTCHUSIMHU.

ux [IpUMEHEHUE B | Ha ypoBHe ymenmuii:

npodeccuoHanbHOM - yMeeT INPUMEHATh COBPEMEHHbBIE TI'E€HETHYECKHE

JeSITEIIbHOCTH TEXHOJIOTUM JJIsl pELIEHUs IOCTaBICHHBIX 3ajad,
IIPOTHO3UPOBaTh M  ONpPENeisTh MOTEHIUAIl HUX
MCIIOJIb30BaHUSI.

Biageer HaBbIKAMMU:

- CpPaBHEHMS MHCIIOJIb3YEMBIX TEXHOJOIMH € Y4ETOM
BO3MOYKHOCTEH M COBPEMEHHBIX TpeOOBAHUH K OLIEHKE
3¢ (heKTHBHOCTH TpoIiecca.

2. O0beM u MecTO AUCHUILIMHBI B cTpyKType OIIOII
@daxynpTaTUBHAS THUCLUUIUIMHA OCBauBaeTcs Ha 3 Kypce, 6 cemecTpe, B COOTBETCTBUU C Y4€OHBIM
IUTAHOM, O0IIasi TPYI0OEMKOCTh JUCIUIUIMHBI B 3a4€THBIX €IMHHIIAaX cocTaBiser 2 3.e. (72 akaj. yaca).



3. Conep:kaHue M CTPYKTYPa AMCUUNIMHBI
3.1. CtpykTypa AUCIUTIINHBI.

OO0OBeM IUCIHUILIMHEI, Yac.

KonrakTHas
a60Ta dopma TEKYIIEro
P KO KOHTPOJIA
HaumenoBanue 00y4arommxcs ¢ «
Ne mi/m Bcero HT | ycHeBaeMoCTH®,
pasaenoB, TEM npenogasarenem | CP o
4acoB PO | IPOMEXKYTOUHOHN
110 BUJIaM
N Jb aTTeCTalluu
y4eOHBIX 3aHATHIA
J | JI3 113
CTpyKTypHO-
(pyHKuMOHANbHASA '
Paznen 1 | opranmsanus reHoMa 15 4 6 5 P,a,0
pacTreHnuit ]| aHaJaIn3
(pyHKUMI reHa
CtpyKTypHO-(YHKIIMOHATIbHAS
Tema 1.1 | opranusaius reHOMa OJHO- U 5 1 2 2 0]
JIBYJIOJIbHBIX PacTeHUM
I'enom XJIOPOIIACTOB "
Tema 1.2 0P 4 |1 2 |1 0
MHUTOXOHJIPUI
Tera 1.3 MoOwiibHBIC TEHETHYECKHE 3 1 1 1 0]
AJIEMEHTBI PACTECHUH
TpaHCcriO30HHBIN MYyTareHes P,
Tewma 1.4 | | Paneno: yT 301 1] A
pacreHuit
Cucrembl pa3sMHOXKeHHUs
vy £3
Pa3znen 2 | pacrenuii " 115'¢ 12 2 6 4 P,IA,0
TeHeTHYECKUI KOHTPOJIb
Tema 2.1 | )KusHeHHbIE [IUKIIBI pACTEHUI 7 1 4 2 O
JIByIOMHOCTb KaK KpaWHHUM
Tema 2.2 | cimydait MPOSIBIICHUS 2.5 0,5 1 1 O
HECOBMECTUMOCTH
Tema 2.3 | Anmomukcuc 25 |05 1 1 P,J1,0
I'enernueckue METOAbI #
Pazien 3 g 15 | 4 6 | 5 P, 1,0
ceJIeKIMHU
Tlonmunmonaus, aHEYIIOUINS
Tema 3.1 A, AHEYITIONAIEL |y 1 1|2 0
TarION TN
[{uTrommazmaruyeckas
Tema 3.2 | myxckas CTEPUIBHOCTD 8 2 4 2 O
pacrenuii (IIMC)
CrnoHTaHHBIN u
) 3k
Tema 3.3 | HHAYOMPOBAHHBIN MyTareHes y 3 1 1 1 P,a,0
pacTeHun
I'eneTruka MMMYHHMTETA
Pasjen 4 : y 10 | 2 4 | 4 P, 1,0
pacTeHuii
ITonsiTne HAMMYHUTETA *
Tema 4.1 g yH 3 1 1 P, I
pacTeHui
OCHOBHBIE THUIIBI UMMYHHTETA x
Tema 4.2 > i 7 1 3 P, T
pacTeHui
I'eneruka OHTOreHe3a
Pasaen 5 y 10 2 4 P,J1,0
pacTeHuii
Tema 5.1 | I'eneruueckue ocHoBel | 10 2 4 4 P, I




O6beM AUCHMILTUHEL, Yac.
Konraxrhas dopma TeKyIIero
pabora p Y
KO KOHTPOJIA
HaumenoBanue 00y4Jaromumxcs ¢ %
No /it Bcero HT | YCIIEBaeMOCTH™,
pasaenoB, TEM npenogasarenem | CP o
4acoB po | IPOMEXYTOUHOH
0 BHJIaM
. JIb aTTecTaluu
yueOHBIX 3aHATUI
J | JI3 | 113
perynsluy pa3BUTUSL paCTEHUN
l'eHeTHYeCKHEe TEXHOJOTUH
[V £3
Pa3nen 6 | pactenuii B pemeHuu 3aja4 10 2 4 4 P,a,0
ceJIeKIIMH M CEMEHOBOICTBA
['enernyeckas UHXEHepus x
Tema 6.1 : p 25 | 1 05 | 1 P,JI,0
pacTeHHIA
I'enomHoe €IaKTUPOBAHNE *
Tema 6.2 )¢ pejaxtup 35 |05 1| 2 P,JI,0
pacTeHui
MonekyIapHO-T€HETUYECKUE
MapKepbl B pelIeHun P.IT,0
Tema 6.3 | pyHIIaMEHTAIBHBIX u 2 0,5 0,5 1 T
MPAKTUYECKHUX 3a7a4 FeHETUKH
U CEJICKIIUU.
[TpomexxyTouHasi aTTecTanus 2 2 3auer (I1)
Bcero: 72 16 30 26
Ilpumeuanue:

* — chopmul mekyweeo koHmpons ycneeaemocmu. onpoc (0O), pegepam (P), odoknao c
npezenmayueti (/]).

P, J[* - kaoxcowiii cmyoenm 6vibupaem O00HYy memy u3 100020 pazoeid OUCYUNIUHbL OJis
n0020MOBKU pedepama, 6 pamKax KOmopo2o 8blNOIHsem 0OKIA0 C Npe3eHmayuell.

3.2. Coneprxanue JUCITUTIITNHBL.

Paznen 1. CrpykTypHO-(GyHKIIMOHATbHAS OpraHU3allisi T€HOMa pacTeHWW WU aHanu3 (PyHKIUH
reHa.

Tema 1.1. CtpykTypHO-(YHKIIMOHATEHAS OpPTaHU3aI|sl TEHOMA OJHO- U JIBYIOJbHBIX PACTEHUH.

CtpyKTypHO-(DYHKIIMOHAIbHASI OpraHU3alMs TEHOMAa OJTHO- U JIBYJIOJIbHBIX PACTeHHI Ha MpUMepe
MOJIETIbHBIX PACTHTENbHBIX 00beKTOB (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). IlpenctaBieHne O TOMOJOTHHM M TOMEOJIOTMH T€HOMOB pPACTCHUN, CHHTEHUS U
KOJMHEApHOCTh T€HOMOB. [IpHHIMITBI CPAaBHUTEIHLHOTO KapTUPOBaHUS. BHYTpUBUIOBON MOIMMOPHU3IM
T€HOMOB pacTeHui, meTonabl aHaiuza. Monekymnspusie JIHK-Mapkepbl U UX pojb B T€HETHUUYECKHX
HCCIIEIOBAHUSAX U ceNeKun. OCHOBHBIE KJIACCHI MOJIEKYJIIPHBIX MapKEPOB.

Tewma 1.2. I'eHOM XJIOPOILIACTOB ¥ MUTOXOHPHIA.

OcoOeHHOCTH  OpraHW3allud  XJOPOIUIACTHOTO TE€HOMa, KojblieBble  Mojekynasl JHK.
BapuaGenpHOCTh pa3mepa reHoMa XJIOPOIUIACTOB M €€ TNPUYWHBL. B3ammonencTBue sAEpHOTO U
XJIOPOIUIACTHOTO TE€HOMOB. SlepHblE TE€HBbl KaK PEryJSATOPbl JKCIPECCUU XJIOPOIUIACTHBIX TE€HOB.
Jloka3zaTenbcTBa YHAOCUMOMOTHIECKOTO MTPOUCXOKACHUS TIIIACTH/I.

OcobOeHHocTH  OpraHu3anud  MT-T€HOMa, KOHCEPBAaTHBHOCTh  MT-T€HOB M BBICOKAs
BapuabeNbHOCTh B TMOPSIKE WX PACMHOJOXKeHHs. B3anmMoneicTBue SIEpHOTO, XJIOPOIJIACTHOTO H
MHUTOXOHJIPHAIBHOTO T'€HOMOB.



Tewma 1.3. MoOuTbHBIE TEHETUUECKHE DJIEMEHTHI PACTCHUM.

KoHTposmpyromue 3j1eMEHTbl PAaCTEHHH M UCTOPUS HX OTKpbITHs, OT b. MakKnuHTOK 10
HACTOSIIEr0 BpeMeHH. BinsHue MOOUIIBHBIX 3JIEMEHTOB Ha M3MEHEHHE T€HOMHOM CTPYKTYpPbI pacTeHUi
1 aKTUBHOCTH I'€HOB.

Tema 1.4. TpaHcnIO30HHBII MyTareHe3 pacTeHUM.

TpaHCO30HBI KaK TI'€HETHYECKUI MHCTPYMEHT /s MccieloBaHus (YHKIMHM TIeHa U Oerka.
Hcnonp30BaHne TPAaHCIO30HOB Ul HAIIPABJICHHOIO MyTareHe3a M MHAKTUBaUMU reHa. KinoHuposaHue
I€HOB C IIOMOLIbIO «BBITSATMBAHUA 3a TPAHCIIO30H». BplleNeHHe IeHOB, MapKUPOBAHHBIX WHCEPLUCH.
IIpenmymiecTBa U HEJOCTATKH MHCEPUHUOHHBIX, DOMC-UHIYIMPOBAHHBIX U ACICHUOHHBIX MYTaHTOB JUIS
pereHus 3a1a4 (HyHKIIMOHATbHONW T€HOMUKH.

Paznen 2. Cucrembl pa3MHOKEHUSI PACTEHUI U UX T€HETUUYECKUM KOHTPOJIb.

Tema 2.1. )Ku3zHeHHbIE HUKIIbI PACTEHUH.

CooTtHomieHue 1MOJIOBOr0o M Oecroyioro pasmHokeHusi. (CaMoOOIbUIEHHE U IEPEKPEeCcTHOE
ormonoTBopenue. ITonoBeie cuctemsl pacteHuil. I'epmadpoanTHBIE BUABI C IEPEKPECTHBIM OIBIIICHUEM U
IeHEeTUYeCKOM cucteMoil HecoBmecTuMocTH. HecoBmecTMMOCTb, rerepoMopdHas MU TroMoMopdHas.
OcHOBHBIE TPUHIUNBI (PYHKIHOHUPOBAHUS TaMETOQUTHONH M CIOPOPUTHONW CUCTEM TOMOMOPQHOMI
HECOBMECTMMOCTHU. ['€Hbl, KOHTPOJUPYIOIME CHUHTE3 PACIO3HAIOMIMX CYOCTaHIMH B MbUIBLIE U TKAHU
necTuka. MHOKECTBEHHBIE aJlJIEJI T€HOB HECOBMECTMMOCTHM M MX TalUIOTUIIBL. TpaHCreHHas MOJelb
[IOJIyYE€HUSI CAMOHECOBMECTHUMOCTH Yy MPHUPOAHOrO camoonbuiutens A. thaliana, 3HaueHuEe TAHHOTO
SKCIIEPUMEHTA JJIsl CO3JIaHUSl CaMOOIBUISIOIIMXCS TPAHCTEHHBIX pacTeHW. buosornuyeckoe 3HadueHHE
HECOBMECTUMOCTH B MOJJIEP>KaHUN T€TEPO3UTOTHOCTH MOMYJIALUHI.

Tema 2.2. JIByJOMHOCTb KaK KpailHUH Cllydail IPOSIBICHUS HECOBMECTUMOCTH.

CrpyKkTypHO-GYHKIMOHATIbHAS OpPraHU3allUs IOJIOBBIX XPOMOCOM JIBYIOMHBIX pPAaCTeHMH Ha
npumepe Carica papaya, Silene latifolia 1 Rumex acetosa. I'eHeTndeckuii KOHTpPOJIb MOJAEPIKAHUS
JBYIOMHOCTH.

Tema 2.3. Anomukcuc.

Anomukcuc — mnpupoaHas (opMa BTOpPUYHO-Oecronoro pasmMHokeHus. Mcropus wusydenus
anoMmukcuca. Hapymienue nponecca JBOMHOIO OIMJIOJOTBOPEHHS Y LIBETKOBBIX PACTEHMM KaK NMPUYMHA
oOpa3oBaHMsl AaNOMUKTUYHBIX ceMsSH. OCHOBHbIE THIBI allOMHMKCHCA, €ro pacnpoCTpaHEeHUue u
HBOJIIOL[MIOHHAS POJIb.

Pa3nen 3. I'eneTnueckne METOBI CENEKIUH.

Tema 3.1. Ionununonaus, aHeynIou1us, TaIJIOUIUS.

MexaHu3Mbl BO3HMKHOBEHHsI MOJHUIUIOWJOB M HUX KiIacCU(UKAIMA, aBTOMOMOJIUIUIONAB |
amononumuionpl.  IlomumuonaHoe  NMPOMCXOXKIAEHHE  BAXKHEHIIMX  KYJIBTYPHBIX  PAcTEHMM.
[Taneononumion sl U HEOMOJIUIUIONABI. Ponb oTnajneHHOW ruOpuaM3allMM B BO3HUKHOBEHHH BHJIOB,
PEKOHCTPYKIUSI TEHOMOB pacTeHUi. SIBleHHe reTepo3uca W TUIOTE3bl 0 MEXaHHU3MaxX €ro MPOSBICHMUS.
I'enernueckue 3¢dextsl npu nonumionanu. Cynp0a TyMIUMIMPOBAHHBIX T'€HOB Yy aJUIOMOJUIIIIOUIOB.
BnusHue mnonaumionan3alud Ha OSKCIPECCHI0 TE€HOB Y aJUIONOJMIUIOMIOB: SIBJICHHE 3aMOJIKAHHS
OYIUIMIUPOBAHHBIX TEHOB (PEUMIIPOKHOE M opraHcneunduyHoe), auBepcupuKanus (yHKINH,
U3MEHEHHUE YPOBHS DKCIPECCHU. ONHUIE€HETHMUECKUH MEXaHW3M 3aMOJIKaHHMs TeHoB. CHHTETHUecKue
MOJIUIIONIBI apaOUAONCUC JUI M3YYEHHUS AKCHPECCUU TYIUIMLIUPOBAHHBIX T'€HOB B DSy MOKOJCHHM.
Ponp monumiounauu B 3BOJIONMHM TEHOMOB  pacTeHMH W BupooOpaszoBanus. CrTpykTypa
AJJTOTIOJIMILIONIHBIX T€HOMOB IIIIEHULBI, XJIOMYaTHAKA, TPUTHKAJIE, U Ap. [IpakTdeckoe ucnonap3oBanue
Pa3HBIX TUIIOB MTOJIAIIIIONUOB.



AHeymionnus s pelieHus 3a/1ad KapTUPOBaHUS T€HOB. TUIbI aHEYIIOWI0B. MOHOCOMHBIN U
HYJUIMCOMHBIM aHajau3 Ha IpuMepe MNmeHunbl. I[Ipumepsl NpUMEHEHUS aHEYIUIOWIUU PACTEHHU B
pEeLICHUH IPAKTUYECKUX 3a]1a4 TE€HETUKHU U CEJICKIIUU PACTCHMIA.

["aruionbl €CTeCTBEHHbIE M MCKYCCTBEHHBIC. METOIbI TOJYYEHHUS Taruiou0B: OJU3HEIOBBINA
METO/, TICEBJIOTaMHsI, HHIYIUPOBAHHBIN aHAPOTEHE3 B KYJIbTYPE MBUIbHUKOB, THOPUIU3AIMS C JPYTUMH
BUJIAMU U CEJIEKTUBHASI STUMUHALIMS XPOMOCOM B TUOpUIHOM 3apobiiie. [IpakTuyeckoe UCob30BaHKe
Y 3HAUYEHHE TarjionI0B B CEIEKIIMOHHOM IIPOLIECCE.

Tema 3.2. [{uTomuiazmaTudeckas My»)ckasi cTepuiabHOCTh pactennit (LIMC).

IIMC xak pe3yiabTaT B3aWMOJICHCTBHS TEHOB sJpa M MHUTOXOHApUH. SnmepHbie Rf-rensl
BOCCTAHOBUTENN (EPTHIIBHOCTH TBUIBLBI M XUMEpPHbIE MT-TeHbl. Poimb MT-XUMEpPHBIX T'€HOB B
00pa30BaHMHM XUMEPHBIX TOKCHYHBIX OEJIKOB KaK MPHYMHBI CTepWIbHOCTH mbUIbIBL.  PHK
penaKkTUpoBaHuE XUMEPHBIX MT-TeHOB. cnionp3zoBanue [IMC B ceneknoHHOM Ipoliecce I OTyIeHHs
reTepO3UTOTHBIX THOPUIIOB.

Tema 3.3. CrioHTaHHBIN M UHIYLUPOBAHHBIN MyTarcHe3 y pacTeHUM.

Snepuble W nuroriazMarvyeckue MyTauuud. (OCHOBBI 3aKOHA T'OMOJIOTMYECKHUX  PsIJIOB
HacnencTBeHHo u3meHurnBocTy H.M. BaBunoa. UHaynimpoBaHHbIil MyTarene3 pacteHuil Gu3nuecKumMu,
XUMUYECKUMH MYyTareHaMu M TsDKeJIbIMH MeTauiamu. CHekTp BO3HMKAroWUX MyTauuil. OCHOBHbIE
IIPUHLHUIIBI BBIJICIICHUS MYTAllMM Y CAMOOIIBUIMTENEH, NIEPEKPECTHUKOB U BET€TAaTUBHO Pa3MHOXKAEMBbIX
pacteHuil. XuMepbl, CTPYKTypa XMMEpPHOIO pacTeHUs U CyAbOa MYTaHTHOTO CEKTOpa B OHTOI€HE3E.
PactuTenbHblE TECT-CUCTEMBI /Il OLIEHKH MYTareéHHOTO JEUCTBUS Pa3IMYHBIX COCIUHEHUH U (PaKTOpOB
OKpy:xaro1ei cpeapl. CeneKnOHHbIE JOCTHKEHUS C UCIIOJIb30BAaHUEM METO/a MyTareHes3a.

XpOMOCOMHas MHXXEHEpPUS pacTeHH. MaHMIyJIsIIMM XpOMOCOMHBIM COCTaBOM DPAacCTEHHH Ha
YPOBHE LEJBIX '€HOMOB, OTACIBHBIX XPOMOCOM M HUX CETMEHTOB C LIEIBIO YBEIMYECHHS N€HETUYECKOIO
pa3Ho00pa3us KyIbTYPHBIX BH/IOB.

Pa3nen 4. I'eHeTrika MIMMyHUTETA PaCTEHUH.

Tema 4.1. IlonaTHe UMMyHHTETA paCTEHUM.

Bxnan H.W. BaBunosa B n3ydeHuu npodiaemsl UMMyHUTETa. OCHOBHBIE BO30OyIUTENN OO0JIE3HEH U
BpeauTeNny pacTeHni. [IpakTnueckoe 3Ha4eHHE U3yYEHUsl TEHETUKY UIMMYHHUTETA PACTEHUN.

Tema 4.2. OCHOBHBIE TUIIBI HUMMYHUTETA PACTEHUH.

BpoxieHHBI aKTHBHBIH MMMYHHUTET — YCTOWYMBOCTb K OOJE€3HH, KOTOpas 0OecreynuBaeTCs
CBOMCTBAMM pACTEHUH, MpPOABISIOIIMMUCA Y HHUX TOJBKO B CJIy4ae HalaJeHUs IaTOreHa.
[IproOpeTeHHBIE MMMYHHUTET PACTEHHH, OCOOCHHOCTH, OTIMYUS OT HPUOOPETEHHOIO0 HMMMYHHTETa
KUBOTHBIX.

Pazpen 5. I'eHeTnka OHTOreHe3a paCTEHU.

OO01re TPUHLIKIIBI PETYISIUKA Pa3BUTHS pacTeHUM. [ eHeTHueckre OCHOBBI PEryISIIUKU Pa3BUTHS
pactenuii puroropmonamu. ['eneTnyeckuit KOHTpoJIb MopdoreHe3a pacTeHul. I'eHeTnyeckuii KOHTPOIIb
pa3BUTHUSL pa3HBIX JOMEHOB 3apojpblma. ['€eHeTHYeCKHUid KOHTPOJIb PA3BUTHS ANMKAIBHOM MEPHCTEMBI
nobera, TUCTa, KOpHs. [ eHeTHUeCcKuii KOHTPOIb MHUIIMALMK [[BETEHUS, Pa3BUTHUSI MEPUCTEMBI I[BETKA U
opraHoB 11BeTka. ABC-Moze/1b TEeHETUYECKOTO KOHTPOJISL Pa3BUTHS 1IBETKA.

Pa3znen 6. 'eneTnueckrie TEXHOJIOTUN PACTEHUM B PEIIEHUH 33]1a4 CEIEKLIMU U CEMEHOBOJICTBA.

Tema 6.1. I'eneTnueckast HH)XEHEPHs paCTECHUM.

Hcropust moslydeHMs] TPAaHCTEHHBIX PAacCTeHHW. MeToabl IOIy4YeHUs TPAHCICHHBIX PAaCTCHUM.
[IpsiMble MeTOABI TONYYEHHUS TPAHCTCHHBIX PAcTeHHU. BeKTopwl i TeHeTHdecKo TpaHchopmauu
pactenuii. Co3maHWe KOWHTETPATUBHBIX M OWHAPHBIX BEKTOPOB I mepeHoca uyxkepoxHou JHK.
Hcnonbs30BaHNe CENEKTUBHBIX MAPKEPOB U PEMOPTEPHBIX T€HOB.



O6nacTu NMpUMEHEeHHsI TpaHCTeHHBIX pacTeHui. [lonmydyeHne KadyecTBEHHO HOBBIX MPOAYKTOB Ha
OCHOBE TpPAHCI'€HHBIX PACTEHHUI: C 3aMEJICHHEM CO3PEBaHMS M KOHTPOJIMPYEMBIM CO3PEBAaHUEM;
yAy4IIeHUEe MHUIIEBbIX W TEXHOJOTMYECKHX CBOMCTB; YCTOHYMBBIE K TIepOHMIMIAM; YCTOMUYMBBIE K
HACEKOMBIM-BPEIUTENSIM; YCTOHYMBEIE K OOJIE3HIM U Jp.

Mertabonuueckass WH)XXEHEpPUS HAa OCHOBE TPAHCTCHHBIX TEXHOJIOTHH — BOCCO3JaHHE
OTCYTCTBYIOIIUX MeTa0oInyeckux myTeil. TpaHcreHHble pacTeHHs puca ¢ KapOTUHOUAMH, TPAHCT€HHBIE
pacTeHusi ToMaTa C IJI0JIaMH, HAaKaIlJIMBAIOUIMMH aHTOLIMaH, Trojay0bie po3bl M I'BO3AUKH. TpaHCTEeHHBbIE
pacTeHuss — TPOIYLEHTHl (¢dapMalleBTUUECKUX OENKOB, BaKIMH, aHTUTeNl. TpaHchopmanus
xaoporactaor JJHK.

Pa3paboTka MeTOHOB 3alllUTBl OKPYXKAIOLIEH cpeiabl Ha OCHOBE TPAHCTEHHBIX pPACTEHUM.
buoperpanupyeMble MaTepuagbl Ha OCHOBE TPAHCIEHHBIX pacTeHMH. TpaHCreHHble pacTeHus s
OYUCTKU IIOYB M BOJOEMOB (IOTJIOLIAIOLINE U Pa3pyLIAIOIINE TOKCUYHBIE COeIUHEHUs). TpaHCreHHbIe
pacTeHust — TecTepbl 3arpsi3HeHui. BUOTONINMBO U3 TPaHCTEHHBIX PAaCTEHMH. APryMEHTbl IPOTUBHUKOB
WCIIOJIb30BaHUS TPAHCTEHHBIX pacTeHui. [loTeHnmanbHble TPOOIEMBbI HCIONB30BAHUS TPaHCTEHHBIX
pacTeHU U MyTH UX PEIICHMUS.

Tema 6.2. 'eHOMHOE peTaKTUPOBAHUE PACTECHUM.

Cucrema CRISPR— Cas nns mnonyyeHus LENeBbIX MYTalMil B Pa3iu4HbIX pPaCTUTEIbHBIX
opranusmax. Tumbl myrtanuii, renepupyembolx CRISPR—Cas9. Penakrtopbl IMTO3MHOBBIX OCHOBaHMM
(CBE) u penaxtops! aneHMHOBbIX ocHOBaHUM (ABEs) na ocnoBe CRISPR u ux oco6enHocru.

Tema 6.3. MoneKysipHO-TeHETHIECKHE MapKEPHI B pelIeHUH (PyHIaMEHTaIbHBIX U MPAKTUIECKUX
3a/lad TEeHETHMKU U CeJIeKUMHU. THUIbl TEHETUYECKUX MapKepoB. MeTolbl CO3[aHUsl T'€HETUYECKHX
MapkepoB. OCOOEHHOCTM TPHUMEHEHHs] TEHETHYECKMX MAapKepoB B pEIIEHUM TE€HETHYECKHX |
CEJIEKIIMOHHBIX 3aj1a4. MapkeponocpeoBaHHas CENeKUUs pacTeHUH. [IpMHIMIBI TEHOMHOM CENEKIMH
pactenuil. [IpakTrueckue npuMepsl IPUMEHEHHSI METOI0B MApPKEPHOM U TEHOMHOM CENEKLIUU PacTEHUI.

4. ®oH/ OLIEHOYHBIX CPEACTB MO0 AUCHHILIMHE
4.1. ®opMBl 1 OLICHOYHBIE CPEACTBA IS TEKYILEr0 KOHTPOJISL.
4.1.1. B xoze peanu3anuy AUCHUIUIMHBI UCIOIB3YIOTCS cleayromue (GopMbl TEKYIIETO KOHTPOIISA
YCIIEBAEMOCTH 00YYAIOLIUXCS: Onpoc, pedhepam, OOKIA0 C npe3eHmayuel.
4.1.2. OueHouHBbIE CpPECTBA AJIS TEKYILErO KOHTPOJISI YCIIEBAEMOCTH.

Ompoc:
Obpasywvl 60NPOCO8 yYCMHO20 ONPOCA:

. YKa3aTh 0COOCHHOCTH OpPTraHU3aIH PacTeHHI Kak 00BbEKTa FTeHETUUECKUX UCCIICOBAHHM.
. 3HaYeHNE MOJIETThHBIX 00OBEKTOB B TCHETUKE PACTCHUH.

. YKa3aTh TUIBI TOJHUILIONIOB U Pa3IHIUe MEXKITy HUMH.

. [TosicCHUTH TEPMUHBI TOMOJIOTHH U TOMEOJIOTUH T€HOB M TEHOMOB.

. OOBSCHUTPH CYyTh TEPMUHOB CHHTEHHS U KOJIMHEAPHOCTH TPYIIIT CHETUICHHS.

. UTo Takoe CpaBHUTENbHOE KapTUPOBaHHE?

. Ponp monumionauy B 3BOMIOLIMY T€HOMOB PAaCTEHUH.

. l'enetnueckue 3¢(HeKThl TyTUIMKALUHT.

0 3 N L AW

Nel

. TUmBI CAaMOHECOBMECTUMOCTHU - TaMeTOPUTHASI UITH CTIOPO(UTHAS.
10. Kak onpenenuts TUIT CAMOHECOBMECTUMOCTH.

11. IIpossnenune IMC u ee npuunHbBI.

12. Xumepnsbie rensl MutToxoHapuid u LIMC.

13. MeToibl TOTy4YEHHS UHIYIIUPOBAHHBIX MYTaIHiA.

14. UMMyHUTET pacTeHHH — CrIeU(PUISCKUN 1 HECTICITU(DUUSCKHIA.
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Pedepar:

Ipumepnvie memvl peghepamos:

1. Tpancrennsle pacTeHUs — MPOIYLIEHTHI (hapMalleBTUYECKIX OEJIKOB, BAKLIUH, aHTHTEN.

2. TpaHCreHHbIE pAacTEHUs JUIsi OYMCTKHA TMOYB M BOJOEMOB (IOIVIOMIAIOLIME M pa3pyIIaoIine

TOKCUYHBIE COeTMHEHNU). TpaHCTeHHbIE paCTeHUs — TECTEPhI 3arpsi3HEHUH.

3. ABC-Mopenb TeHeTUYECKOTO KOHTPOJIS pa3BUTHS 1IBETKA.

4. MaHI/IHYJ'IHI_II/II/I XPOMOCOMHBIM COCTAaBOM paCTeHI/Iﬁ Ha YPOBHE€ LECJIbIX I'CHOMOB, OTACIBHBIX

XpOMOCOM U UX CETMCHTOB C LCJIbI0 YBCIIMUCHUA I'CHETUYCCKOT'O p33H006pa3I/15[ KYJIBbTYPHBIX BUJIOB.

JIOKJIaJ ¢ Ipe3eHTaluEN:

Kaxaplii CcTyIeHT BBIOMpAeT OJHY TEMYy M3 IIO0Oro paszjelia IUCIUIUIMHBI IS TOATOTOBKH

pedepara, B paMKax KOTOPOTO BBITIOJHSCT JOKIIAI C IPE3CHTAIIMCH.
4.1.3. [IIkana olleHUBaHUS ISl TEKYIIETO KOHTPOJIS.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS SBISIOTCS COCTABIAIOUIMMU IPOMEXYTOUYHOM aTTecTaluu M
JOJKHBI COOTBETCTBOBATH KPUTEPUSIM, IPUBEACHHBIM B 11. 4.2.3.

4.2. ®opMmbl U OLIEHOYHBIE CPENICTBA AJISl IPOMEXKYTOUHOM aTTEeCTAINH.

4.2.1. Kpurepuu oueHkKu Cc(HOPMUPOBAHHOCTH KOMIIETEHIIMM B paMKax IPOMEXKYTOUHOM
aTTecTalluu 1o yueOHOMY MPEAMETY, TUCHUTUIHHE (MOTYIIIO0)
Kon CTpyKTYPHE Kputepun onieHkn c(opMHPOBAHHOCTH KOMITETCHIIUN
€ DIIEMEHTBI
KOMIIETEeH
OILICHOYHBIX
002078 He chpopmuposana CdopmupoBana
CPEICTB

He 3HaeT COBPEMEHHBIE 3HaeT COBpPEMEHHbIE MPOOIEMbI
po0JIeMbl T€eHETUKU PACTEHUIA; TE€HETUKH PaCTEHUN;
3HAaeT TEOPETHUUECKUE OCHOBBI 3HAaeT TEOPETHUYECKUE OCHOBBI
(YHKIIMOHUPOBAHUSI ~ pacTeHUM (YHKIIMOHUPOBAHUS ~ pAcCTEHHH
OpU  pa3lMYHBIX  CHUCTEMax npu pa3IMYHbIX cucTemMax
Pa3MHOXKEHUS. Pa3MHOXKEHHS.
He yMEET MIPUMEHSTh YMeeT NpUMEHSTh T€HETUYECKUE
TEHETUYECKUE METOJbl aHaJIn3a METOJbl  aHaliM3a MPUPOJHBIX
MNPUPOJHBIX  MONYJISUUHA U NONyJIsAUMA M TEHEeTUYECKUX

CIIK-1 [Moprdomuo T€HETUYECKUX KOJUICKLUN. KOJUJICKLIU .
He Bnaneer HaBbIKaMu penieHUs Brnaneer HaBblkamMu  penieHus
MPaKTUYECKHUX 3ajad, NPaKTUYECKUX 3aj1au, TPEeOYIOMINX
TpeOyromux MOJIEKYJISIPHO- MOJIEKYJISIPHO-T€HETHYECKOTO
FEHEeTUYECKOT0  MoAaxXoda H MojAXo/la M TPUEMOB OHOJIOTUU
MIPUEMOB OMOJIOTUH Pa3BUTHS; pa3BUTHS;
He nemoHCTpupyeT roTOBHOCTh - IEMOHCTPHUPYET TOTOBHOCTD
KPUTUYECKH aHATTU3UPOBATH KPUTUYECKH aHAJIU3UPOBATH
uH(pOpMAIIHIO B 00JaCTH nH(pOpMaIIKIO B 00JIACTH TEHETUKHU
TE€HETUKU PACTEHUM. pacTeHun.

He 3HaeT COBPEMEHHBIE 3Haer COBPEMEHHBIE
CIIK.2 Moprdormo TeHeTUYECKHe TEXHOJIOTHH, TeHeTUYEeCKHe TEXHOJIOTHH,

WCTIONBb3yeMble TIpu  paboTe ¢
pacTEeHUSIMH.

UCIIOJIb3yeMble TIpH  paboTe ¢
pacTEHUSIMH.
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He ymeer IIPUMEHSATH
COBPEMEHHBIE TE€HETUUYECKUE
TEXHOJIOTMH JUIs pelieHus
IIOCTABJIEHHBIX 3ajad,

IIPOTHO3UPOBATh HU OHNPEACIATH
IIOTCHI AT UX MCIIOJIB30BaHMA.

YmMmeer OPpUMCHATE COBPCMCHHBIC
TCHCTUYCCKUEC TCXHOJIOTMHU  JJIA
pelicHrd IIOCTAaBJICHHBIX 3aJa4y,
IMPOTrHO3UPOBATL U  OMNPCACIIATH
IIOTCHIIMAJI UX HMCIIOJIb30BaHUA.

Bnaz[eeT HaBbIKaMM CpPaBHCHUA

He Bnaneer HaBbIkaMu CpaBHEHUS UCIONB3YEMbIX ~ TEXHOJOTHMH ¢
UCIOJb3YyEeMbIX  TEXHOJIOTMH ¢ yuéToM BO3MOKHOCTEH u
y4€TOM BO3MOKHOCTEN u COBPEMEHHBIX  TpeOOBaHMU K
COBPEMEHHBIX  TpeOOBaHUH K OLICHKE 3¢ HEeKTUBHOCTH
OIICHKE 3¢ (HEeKTUBHOCTH mporiecca.

mporecca.

KomneTenmus cunraercss chOpMUPOBAHHOW Ha ypoBHE TpeOOBaHWU K JAMCHUILINHE (MOJIYIIO) B
COOTBETCTBUHM C 0OOpa3oBaTEIbHONW MPOrPaMMOi, €ClH MO UTOraM MPUMEHEHHS OLIEHOYHBIX CPEICTB
MPOMEKYTOUHOM aTTECTALMM WM HUX OTACIBHBIX DJJIEMEHTOB pE3YyJbTaThl, JIEMOHCTPUPYEMBbIC
00y4aroIuMcsi, OTBEYAIOT KPUTEPHIO CHOPMUPOBAHHOCTH KOMITETEHITHH.

Ecim o mroram mpoBeIeHHON MPOMEKYTOYHON aTTECTAllMK XOTs OBl OJIHA U3 KOMITCTEHITUI HE
chopMupoBaHa Ha ypoBHE TpeOOBaHUU K AUCHUUIUIMHE (MOJIYII0) B COOTBETCTBUU C 0Opa30BaTEIbHOMN
MPOrpaMMO#, Ppe3yNbTaThl O0YyYaromerocss HE COOTBETCTBYIOT KPUTEPHIO CHOPMHUPOBAHHOCTH
KOMIIETEHIINH.

4.2.2. [IpoMexyTouHas aTTecTalus MPOBOAUTCS B (popme: 3auera.

4.2.3. OueHouHbIE CpEJICTBA AJI IPOMEKYTOUHOM aTTeCTalUH.
TIlopmdhonuo no oucyuniune ckiaovliéaemcs uz:

- y4acTus B OIPOCax Ha CEMUHApPaAXx;
- BBINOJIHEHUS pedepaTa;
- IOATOTOBKH JTOKJIAJa.

4.2.4. IlIxana olicHUBaHUA.

Kpumepuu u wixana oyenusanus no onpocy:

«Omauunoy - BBRICTABISICTCS 00ydaromemMycs, OOHapyKHUBIIEMY BCECTOPOHHEE, CHCTEMAaTHIECKOE
U TIy0OKOe 3HAaHUE TeopeTHdecKoro marepuana. OOydaromuiics pacKpblUl coAepkaHHe MaTepuaia B
o0BeMe, MPEeayCMOTPEHHOM MPOrPaMMO, M3JIOXKHI MaTepuan TPaMOTHBIM SI3BIKOM B OINpeAeTeHHOM
JIOTUYECKOW TOCIEA0BATEIHHOCTH, TOYHO HCIONb3ysS TEPMHHOJOTHIO JaHHOTO MpeAMeTa KaK y4eOHOM
JUCIUIUIAHBL, OTBEYAll CaMOCTOATEIHHO 0€3 HaBOJSAIIMX BOMPOCOB MpemnojaBaTens. OOydaromiuiics
MOCIIEZIOBATEeIbHO ¥ HWCYEPIBIBAIOINIE OTBEYA€T HAa TOCTaBIEHHBIC BOIPOCHI, CBOOOJHO MPUMEHSET
MOJTyYCHHBIC 3HAHMSI Ha TIPAKTHKE TIPU PEIICHUN CHTYAIIMOHHBIX 3aJ1ad.

«Xopowo» - BBICTABIAETCS OOYYaOMEMYCs, OOHAPYXKHBIIEMY TIOJHOE 3HAHHWE Yy4eOHOTO
Mateprana. O0yJaronuiicss oTBedaeT 0e3 HaBOISIINX BOIPOCOB M HE JIOMYCKAET MPU OTBETE CEPhE3HBIX
OIMOOK; YMEET MPUMEHSTH TIOJTyICHHBIC 3HAHUS Ha MPAKTHKE.

«Yooseremeopumenvroy» - BBICTAaBISAETCS 00ydYaromeMycsi, OOHAPYKHUBIIEMY 3HAHHE OCHOBHOTO
yuyebHOro marepuaia B oObeMe, HEOOXOJUMOM sl JallbHEWIe y4eObl W MpeacTosieil padoThl Mo
npodeccuu, CHpaBISIONIEMYCs C BBIOTHEHHEM 3amaHuil. OOydarouuiics 3HaeT JHIIb OCHOBHOM
MaTepuai; Ha 3aJaHHbIE BOINPOCHI OTBEYAET HEIOCTATOYHO YETKO U TOJMHO, dYTO Tpedyer
JOTIOJTHUTEIBHBIX M YTOUYHSIONIMX BOIMPOCOB TIPENOAAaBaTEeNs; NMPAaKTUYCCKHE 3aJaHUsl BBIOJHSET C
omurOKaMH, He OTPAKAIOIIMMUCS Ha Ka4eCTBE BBHITTOJHEHHON PabOTHI.

«Heyoosnemeopumenvrno» - BBICTABIACTCI OOydYaromeMycsi, OOHApYKUBIIEMY TpPOOEIbl B

3HAHUAX OCHOBHOTO yueOHOro marepuana. OOydarommuiics He MOXKET MOJHO U MPaBWIBHO OTBETUTH Ha
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MOCTABJIEHHBIE BOIMPOCHI, IMPH OTBETaX JOMYyCKAaeT TIpyOble OMIMOKH; TMpPAaKTUYECKUE 3a/laHus He
BBITIONTHSIET WJIM BBITIONHSET C OMIMOKAMHM, BIHMSIFOIIMMU Ha KAYECTBO BBHIMOJITHECHHON PaOOTHI, OMIMOKU HE
3aMeyaeT U He UCTIPaBIIseT.

Kpumepuu u wikana oyenusanus peghepama:

[Tpu oulenuBaHuK pedepara yUUTHIBACTCS COACPKAHUE U 0OpMIICHHE PaOOTHI.

Conepxanue u ohopmieHue pedeparta OICHUBACTCS MO CISTYIOIUM (pakTopam:
- TyOWHBI pa3paboTKH MPOOJIEMBI;

- OCHOBATEJIbHOCTH HUCIIOJIb30BAHUSI HAYIHOM JTUTEPATYPHI;

- CaMOCTOSITEIPHOCTH M TBOPUECKOMY MOIXO0TY K OCMBICTICHUIO TEMBIL;
- IOCTOBEPHOCTH ¥ HAYYHOH 00OCHOBAHHOCTHU BHIBOJIOB;

- oopmiieHHs pedepaTa B COOTBETCTBUH C TPEOOBAHUSMH.

«OmauyHo» - BBICTABJISETCS, €CIU BBHIMIOJHEHBI BCEe TPEOOBaHWS K HAMMCAHUIO M 3alIUTE
pedepara: obo3HadeHa mpobiieMa U 000CHOBaHA €€ aKTyalbHOCTh, CICNIaH KPATKUH aHAJIU3 Pa3IHYHBIX
TOYEK 3pEHHUs Ha paccMaTpUBAaeMyK TMpOOJIeMy M JIOTUYHO M3JIOKEHA COOCTBEHHAs TO3HIIUS,
c(OpMYJIMPOBaHBI BBIBOJIBI, TEMa PACKPBITA MOJHOCTHIO, BBIIEPKAH 00BbEM, COOJIIO/IEHBI TPEOOBAHUS K
BHEIIHEMY 0(hOPMIICHHIO, JTaHbI TPABUIbHBIC OTBETHI HA JONOJHUTEIBHBIC BOIIPOCHI IIPH 3aIUTE.

«Xopouio» - BBICTABJISAETCS, €CIM OCHOBHEIC TpeOOBaHUs K pedepaTy U ero 3aiuTe BBHITOJIHCHEI,
HO TPU 3TOM JIONYIICHBI HEAOYETHI; B YACTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKECHUU MaTEepUAIIA;
OTCYTCTBYET JIOTHUYECKasl MOCIICJIOBATEIILHOCTh B CYXKICHHSIX; HE BBIIEp)KaH 00bEM pedepara; MMEIOTCS
yrymieHus: B opopMIIEHUH; Ha TOTIOJHUTEIHLHBIC BOIIPOCHI ITPH 3aIIUTE JAHBI HETIOJHBIE OTBETHI.

«Yoosenremeopumenvrno» - BBICTABISIETCA, €CIM HMEIOTCA CYIIECTBEHHBIE OTCTYIUIEHUS OT
TpeboBaHuil K pedeprUpOBAHHIO; B YACTHOCTH: T€Ma OCBEIICHA JUIIIh YACTUYHO; JOMYIIEHB (PaKTUYECKHE
OIIMOKK B COAepKaHUU pedepara WM MPU OTBETE HA JOMOJTHHUTEIbHBIE BOMPOCHI; BO BpEeMs 3alUTHI
OTBETHI Ha JIOTIOJTHUTEIHLHBIE BOMPOCHI TaHBI HE MOJIHBIE U OTBETHI OTCYTCTBYIOT. OTCYTCTBYET BBIBOJ.

«Heyodoenemsopumenvno» - BBICTABISETCS, €clu Tema pedepara HE pPACKpPBITa, BBISIBICHO
CYIIECTBEHHOE HETTOHMMaHUEe MPOOJIEMBI WK ke pedepar He MPECTaBICH BOBCE.

Kpumepuu u wixana oyenusanus 0oknada ¢ npezenmayueli.

ougpepenyuposannas oyeuka:

[Tpu orleHMBaHUM TOKJIa/la C MPE3CHTAIlMEl UCTIONb3YIOTCS CIAEAYIONINEe KPUTEPHH:

— COOTBETCTBHE BBICTYIUJICHHS TeMe, TTOCTABJICHHBIM IIEJISIM U 3a]a9aM;

— ryOuHa, MOJTHOTA PACCMOTPEHUS TEMBI;

— 000CHOBaHHOCTb BBIBOJIOB;

— JIOTHYHOCTb, CTPYKTYPUPOBAHHOCTD, IIEJIOCTHOCTh BBICTYILICHUS;

— pedeBas KyabTypa (CTHWJIb W3JIOKEHUS, SICHOCTh, YETKOCTh, JIAKOHWYHOCTH, JOXOIYHUBOCTH,
MTyHKTYaJbHOCTh, HEBEpOAITBHOE COITPOBOXICHNE, TIPUMEPAMH, IUTATAMH U T.JI.);

— HaTJIATHOCTh, IPE3E€HTA0CIBHOCTD;

— BJIaJICHUE MaTepPHAJIOM M YMEHHE J1aBaTh 000CHOBAHHBIE OTBETHI HA BOMIPOCHI BO BpeMsi 00CYKICHUSI.

OO01mast oIleHKa YYUTHIBAET OLIEHKY 3a JIOKJIAJ C TPE3EHTAIe U OTBETHI Ha BOMIPOCHI.

«Omauunoy» - BBICTABJISETCS, €CIM BBIMOJTHEHBI BCE TpeOOBaHMS K AOKIAAY W TMpPE3CHTAIUU:
o0o3HavyeHa mpoOiemMa U 0O0OCHOBaHA €€ aKTYaIbHOCTh, CIENAaH KPAaTKU aHaIW3 Pa3IUYHBIX TOYEK
3peHHsI Ha pacCMaTPUBACMYIO ITPOOIEMY U JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3UIIHS, CHOPMYTHPOBAHBI
BBIBOJIbI, T€Ma pAaCKphITa TIOJTHOCTBIO, BBIIEpKAaH OO0BEM, COOMIOACHBI TpeOOBaHHWS K BHEUIHEMY
oopMIIeHHIO, TaHBI TPABUIIHHBIC OTBETHI HA JIOTIOJIHUTEIILHBIC BOIIPOCHI.

12



«Xopouio» - BBICTaBIIAETCS, €CIIU OCHOBHBIE TPEOOBAHUS K JIOKJIAAy U MPE3CHTALUU BBINOJIHEHBI,
HO TpPH 3TOM JOMYIICHbl HEIOYETHI; B YACTHOCTH, MMEIOTCSA HETOYHOCTH B M3JIOKEHUM MaTepuala;
OTCYTCTBYET JIOTHYECKas MOCJICIOBATEILHOCTh B CYXKICHUSAX; HE BBIACPKAH O0BEM JIOKIA/Na; MMEIOTCS
YITyIIeHHs B 0()OPMIICHUH MMPE3CHTAINH; Ha TOTIOJTHUTEIbHBIC BOTIPOCHI JJAHBI HETIOJTHBIC OTBETHI.

«Yooenemeopumenvrno» - BBICTaBIAETCSA, €CIM HMEIOTCA CYLIECTBEHHbIE OTCTYIUIEHUS OT
TpeOOBaHUN K JOKIaAy; B YaCTHOCTU: Te€Ma OCBEIICHA JHIIb YacTUYHO; JOIMYIIEHbI (PaKTUYECKHE
OLIMOKYU B COJIEP>KaHUU JI0KJIa/1a U (UJTK) MPE3EHTAI[MU WU IPU OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI; BO
BpeMs JIOKJa/la OTBEThl Ha JIOMOJHUTENIbHbIE BONPOCHI JaHbI HE TOJHBIE HIIM OTBETHl OTCYTCTBYIOT.
OTCyTCTBYET BBIBO/I.

«Heyooenemseopumenvno» - BBICTABIAETCSA, €CIUM TEMa JIOKJIAaJa HE pacKpbITa, BBIABICHO
CYIIECTBEHHOE HETTOHMMaHUE MPOOJIEMBbI MIH K€ IOKJIA]] C IPE3CHTAIel He TPEICTaBlIeH BOBCE.

Hmoeosas oyenka no oucyuniume:

OueHka «<«3aumeno» - BBICTABISETCS O0OyYaromIeMyCs, MOJIYYHUBIIEMY OILICHKH «OMLIUYHOY,
«XOPOULO» U KYO0BIeMEOpUNENbHOY 33 OTBETHI B X0JIE OIIPOCOB, pedepar 1 TOKJIaI.

Ouenka «ue 3aumeHO» -  BBICTABISETCS  OOy4aroUmleMycs, IMOJYYUBIIEMY  OIICHKY
«HEYO081em8opUmMenbHo» X0Ts Obl 32 OIMH KOMIIOHEHT MOPT(OIIHO.

4.3. CoOTBETCTBUE OLICHOYHBIX CpEACTB IPOMEXKYTOUHOH aTrTecTalMy MO0 JUCLUILIMHE
(bopMHEpyEMBIM KOMITETECHITHSIM

Kon O1neHOYHbIE CPEACTBA IPOMEKYTOUHOW aTTeCTAIINN
KOMIIeTe
[Toptdonmo
HIMN
CIIK-1 +
CIIK-2 +

5. MeToauyeckue yKa3aHusl 10 OCBOCHUIO M CUMILIHHBI
Meroanueckue matepuainsl o aucuuruze (Ilpunoxenue 1).
6. YueOHas quTepatypa A/ 00y4ar0mMXCcs N0 JUCHUILIHHE

1. bakait, A. B. I'eneruka / bakaii A. B. , Kounmr U. U. , Ckpunanvenko I'. I'. - Mocksa :
KomocC, 2013. - 448 c. (YueOuuku u y4ed. mocoOus sl CTYACHTOB BbICHI. y4eb. 3aBenenuii) - ISBN
978-5-9532-0648-8. - Tekct : snekrponubii / DbC "KoncympranTt crygenta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953206488.html.

2. buonorusa. Ku. 2. O6mias renetuka : yueOHuk : B 8 kH. / mox pea. P. P. MciamoBa. - Mocksa :
I'D0TAP-Menua, 2024. - 256 c. - ISBN 978-5-9704-8140-0. - Tekct : snektponHbiii // DBC

"KoHcynpTaHT cTyneHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970481400.html.
3. Kumynés, . ®. ObOmas u MoneKysipHas TeHeTHuKa : y4deO. mocooue mis By3oB / M. .

Kumynés; non pen. E. C. bensena, A. Il. Axudrena. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe
yHHUBepcuTeTckoe uznatenbetBo, 2007. - 479 c. - ISBN 978-5-379-00375-3. - Tekct : 371eKTpOHHBIH //
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2bC "KoHncynbTaHT cryaeHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785379003753.html.

4. Kyuenko, A. A. I'enetuka / A. A. Kyuenko, 0. JI. I'yxos, B. A. Ilyxanbckuii - Mocksa :
KonocC, 2013. - 480 c. (YueOHuku u yued. mocodust sl CTYACHTOB BhICHI. yueO. 3aBeaenuii) - ISBN 5-
0532-0069-2. - Tekctr : osnekrponusii // OBC "KoncymeranT crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5953200692.html.

5. Kocrepun, O. D. OcHoBbl reHetuku. Y. 2. XpoMOCOMHBIE MEPECTPOMKH, MOIUIUIONAUS U
aHEeYIUIOUUsl, MOOWIIbHbIE T'€HETHMYECKHE OJJIEMEHThl W TeHeThdeckas TpaHchopMalus, TeHETHKa
KOJIMYECTBEHHBIX NMPU3HAKOB U MOMYJSIUOHHAS TeHeTuka : y4e0. mocodue : B 2 4. / Koctepun O. 3. -
Mocksa : HoBocubupck : PUL] HI'Y, 2016. - 248 c. - ISBN 978-5-4437-0484-5. - TekcrT : Z—)J]GKTpOHHBII/I
/! 9bC "KoHcynpTaHT cryaeHra" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785443704845 .html.

6. [Tyxansckuii, B. A. [IpakTuky™m 10 IUTOJIOTUY U ITUTOTeHEeTHKE pacTermii / [Tyxanbckuit B. A.
, ConoBreB A. A., banaesa E. JI. , FOpueB B. H. - Mocksa : KonocC, 2013. - 198 c. (YueOuuku u yueoO.
ocoOus UIsl CTYJAEHTOB BhIciI. yuel. 3aBeneHuit) - ISBN 978-5-9532-0449-3. - Tekct : 37eKTpOHHBIN //
9bC "KoHcynbTaHT cTyneHra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953204493.html.

7. Crernwmii, B. H. I'eHeTnka canbTaiimoOHHOTO BHI000pa3oBaHus U cucteMuble mytanuu / B. H.
Crernuii. - Tomck : M3znatensckuii Jlom Tomckoro rocymapctBeHHOro yHuBepcutera, 2019. - 264 c. -
ISBN 978-5-94621-815-3. - Tekct : anexrponnsii // DBC "KoncynsranT crynenra" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785946218153.html.

7. MaTtepuanbHO-TeXHH4ecKasi 0a3a, HH(POPMALMOHHBIC TEXHOJIOTHH, IPOrPAMMHOE
ol0ecreyeHune, COBpeMeHHbIe NpogeccHoOHANTbHbIC 0a3bl JAHHBIX H HHPOPMALMOHHbIE
CIIPABOYHbIC CHCTEMBI

Y4eOHble ayIUTOPUU MCIONB3YIOTCS IS TPOBEIACHHUS 3aHSITUHA  JIEKIIMOHHOTO  THIIA,
71a00PaTOPHBIX 3aHATHH, TEKYLIEro KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalllM, a TakyKe TOMELIeHUs JUIs
XpaHeHusT MU OO0cCiIyXHuBaHHs Yy4eOHOro oOopynoBaHHMsS. AYAMTOPUM OCHAIllEHbl HarJIgJHBIMU
MaTrepuaiamMi, METOIMYECKON, yaeOHOH, crienuaabHOoM utepaTypoit. Kakasiii oOydarommiicss odecreueH
JOCTYNIOM K OHOIMOTEYHBIM (OHAAM aKaJeMuHu, €CTh BO3MOXKHOCTb paboThl ¢ caitamu BookUp,
Consultantplus.

Ha nexuumsix W 3aHATHAX MCIOJB3YETCS MYJIbTUMEAMMHBIA KOMIUIEKC (HOYTOYK, NPOEKTOp).
HaGops!l Ta0nuiy/MynbTUMEIUIHHBIX HAIIAJHBIX MAaTEpUAIOB M0 PA3JIMYHBIM pazjesiaM JUCHUIUIMHBEL B
MpOLIECCE OCBOEHHUS JUCUUIUIMHBI TIpHUMEHseTcs JaboparopHoe 000pyaoBaHHe, MNpPUOOPHl U
BCIIOMOTATeNIbHbIE ~ MaTepHalibl: MHUKPOCKONBI ~MOHOKYJSpHbIE UM OWMHOKYJSPHBIE  pa3IUYHbBIX
Moau(UKaIMi, TaMIIbl, TOKPOBHBIE U TIPEIMETHBIE CTEKJIA, IPENapOBaIbHbIE UIJIbI, allTEYHbIE MMUMETKH,
JIe3BUsI, KUCTOYKH, JIyNbl; NpoOupKH, (aphopoBbie BbINAPUTEIbHBIE YalIKH; pPEaKTUBBI, HaboOp
IIOCTOSIHHBIX MUKPOIIPENAapaTOB.

[Tpodeccuonanbhbie 6a3bl TaHHBIX U MH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. NCBI https://www.ncbi.nlm.nih.gov/;

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/.
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AHHOTAIIUSA PABOYEN TIPOT' PAMMBI JIMCIIUTLJIAHBI

PT/1.02 I'eneTukKa pacTeHHi
Konx u HammeHoBaHme HampaBjeHMs NOAroroBku, mnpodmasi: 18.03.01 Bbuorexnomorus,

XUMHYECKasi TEXHOJIOTHS JIEKAPCTBEHHBIX CPENICTB

KBamudukamnus (cTenenb) BIMYCKHUKA: OaKagaBp

®opma o0yueHHsI: OUHAs

®opmupyeMasi KOMIIETEHIUA:

CIIK-1: CriocoOeH mpUMEHSTh COBPEMEHHBIC NPEICTaBICHUS O CTPYKTYPHO-()YHKIIMOHAIBHON
OpraHu3allil TeHETUYECKOH MpOorpaMMbl PAaCTCHHMH, METO/JaX MOJICKYJSIPHOH OWOJOTHH, TEHETHKH H
OMOJIOTUU Pa3BUTHS B MPO(ECCHOHATBHON AEATEIbHOCTH.

CIIK-2: CriocobeH ucroyib30BaTh COBPEMEHHBIE TEHETHUYECKUE TEXHOJIOTMH U 0OOCHOBBIBATh MX
IIPUMEHEHUE B TPO(YECCUOHATILHON JESATENbHOCTH.

O0bem n MecTo AucnuIMHbL B cTpykrype OIIOII BO:

@dakynbTaTUBHAs JUCLUILNIMHA OTHOCUTCA K oOs3arenbHoi wactu OIIOII, ocBamBaercs Ha 3
Kypce, 6 cemecTpe, B COOTBETCTBUHU € y4EOHBIM IIJIAHOM, 0011asi TPYI0EMKOCTb AUCLUIIMHBI B 3a4E€THBIX
elMHuIax cocTaBiseT 2 3.e. (72 akaz. yaca).

Coaep:xxanue TUCHHUILINHBI:

Pazpen 1. CtpykrypHO-QyHKIIMOHATIbHAS OpPraHU3alds T'C€HOMAa pPACTEHUH W aHanu3 (QyHKIUI
reHa.

Tema 1.1. CTpykTypHO-GYHKIHOHATBHAS OPraHU3aUs TEHOMA OJIHO- M JIBYAOJIBHBIX PACTCHHIA.
Tema 1.2. 'eHOM XJIOpOIIIIACTOB ¥ MUTOXOHJPHH.

Tema 1.3. MoOUIbHBIE T€HETUYECKHE AIIEMEHThI PACTEHUI.

Tema 1.4. TpanCIIO30HHBII MyTareHe3 paCTEHUH.

Paznen 2. Cuctemsl pa3sMHOXKEHHUS PACTEHUM U UX T€HETUUECKUN KOHTPOJIb.
Tema 2.1. )Ku3zHeHHbIE IUKIIBI PACTEHUH.

Tema 2.2. JIByAOMHOCTb KaK KpaiiHUI ciryyail IposiBJI€HHUS] HECOBMECTUMOCTH.
Tema 2.3. Anomukcuc.
Paznen 3. 'eneTnueckrie METObI CENIEKLIUU.
Tewma 3.1. Tonunmonausi, aHEYIUIOU NS, TATUIOWTHUSI.
Tewma 3.2. [lutomnazmaTudeckast My>kckasi crepuinbHOCTh pacteHuit (LHMC).
Tema 3.3. CrioHTaHHBIN U HUHIYLUPOBAHHBIN MyTareHe3 y pacTeHUi.
Pa3znen 4. 'eneTnka ”MMyHUTETa PACTEHU.
Tema 4.1. IloHATHE UMMYHUTETA PACTEHUI.
Tema 4.2. OCHOBHBIE TUIIBI UMMYHHUTETA PACTEHUM.

Pasznen 5. I'eneTnka OHTOreHe3a pacTeHHN.

Paznen 6. ['eHeTHyecKkre TEXHOJOTMU PACTEHUI B PEIICHUH 3a/1a4 CEJIEKIIUA U CEMEHOBO/ICTBA.
Tewma 6.1. ['eneTnueckass HHXXEHEPHsI pAaCTEHUM.
Tema 6.2. 'eHOMHOE peJaKTHPOBAHUE PACTEHUH.
Tema 6.3. MosekysIsipHO-T€HETHUECKHE MapKephl B PEIICHNH (DyHIaMEHTAIbHbBIX U MPAKTHUECKUX 3a/1a4
TEHETUKH U CEJIEKIIUH.

DopMa NPOMEKYTOYHOM aTTeCTALMH:

[TpomeskyTouHas arTecTanus NPOBOAUTCSA B popMe 3adeTa.
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