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1. Ilepeyennb NJIaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUS 10 AUCHHUILIMHE, COOTHECEHHBIX €

iaHupyembiMu pesyiabtatamu OITOII

Koz Haumenosanue Pe3ynbpTaThl 00y4eHuUs, COOTHECEHHBIE C HHIMKATOPaMHU
oMrie- KOMIIETCHIINH JOCTHKECHHS] KOMIIETEHIIUI
TEHLUU
CIIK-1 Cnocoben npuMeHsaTs | Ha ypoBHe 3HAHMIA:

COBPEMEHHBIE - 3HaeT COBPEMEHHBIEC MPOOIIEMbI TEHETHUKU PACTCHUH;

IIPEJICTaBICHUS 0| - 3HAET TEOPETHYECKHUE OCHOBBI (DYHKIIMOHUPOBAHHSA

CTPYKTYpHO- pacTeHUi IIpU pa3IMYHbIX CUCTEMAX PA3MHOKEHUS.

byHKIMOHATBLHON Ha ypoBHe ymeHnmii:

OpraHM3alM TE€HETUYECKOW | - yMEeT NPUMEHATh I'€HETUYECKHME METOJbl aHaIu3a

IIPOrPaMMBI pacTeHHH, | NPUPOAHBIX MOMYJISLNI U TEHETUYECKUX KOJUIEKIIUH.

MeTOoJax MOJIEKYJISIpHOH | BuiajeeT HaBbIKAMU:

Ouonornu,  TEHETHMKM W | - peHIeHUs [PaKTHUYeCKMX 3aj1ad, TpeOyoLmx

6uosorun pa3BUTHUSA B | MOJIEKYJSIPHO-TEHETUYECKOTO0 IOAXO0Ja M IIPUEMOB

npoheccuoHaIbHOM OMOJIOTHH Pa3BUTHUS;

JeSITEIIbHOCTH - JEMOHCTPUPYET TOTOBHOCTb KPUTUYECKU
aHAJTM3UPOBaTh MH(POPMAIUI0 B 00JACTH TEHETUKU
pacTeHui.

CIIK-2 Criocoben ucnonb3oBats | Ha ypoBHe 3HaHmMii:

COBPEMEHHBIE T'€HETHMYECKHE | - 3HAET COBPEMEHHBIE TI'€HETHMYECKHE TEXHOJOIHH,

TEXHOJIOTUM U OOOCHOBBIBAThH | HCIOJIb3yeMblIe MPU paboTe ¢ paCTCHUSMHU.

ux [IPUMEHEHUE B | Ha ypoBHe ymenmii:

npodeccuoHanbHOM - yMeeT NpPUMEHATh COBPEMEHHbBIE TI'€HETHYECKHE

JeSITeIIbHOCTH TEXHOJIOTUM JJIsl pPELIeHUs IOCTaBJIEHHBIX 3ajad,
[IPOTHO3UPOBaTh M ONpPENesTh MOTEHIHAl HUX
MCIIOJIb30BaHUS.

Biageer HaBbIKAMM:

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

2. O0beM U MecTO AUCHUILIMHBI B cTpyKType OIIOIT
@daxynpTaTUBHAS JTHUCLHUIUIMHA OCBauBaeTcs Ha 3 Kypce, 6 cemecTpe, B COOTBETCTBUU C Y4EOHBIM
TUTAHOM, O0IIasi TPYI0OEMKOCTh JUCIUIUIMHBI B 3a4€THBIX €IMHHIIAaX cocTaBiser 2 3.e. (72 akaj. yaca).



3. Conep:kaHue M CTPYKTYPa TUCUUIIMHBI
3.1. CTpykTypa IUCLHUILIMHBI.

OO0OBeM JUCIHUILIMHEI, Yac.

KonrakTHas
a60Ta dopma TEKYIIEro
P KO KOHTPOJIA
HaunmenoBanue 00yuarommxcs ¢ «
Ne mi/m Bcero HT | ycrHeBaeMocCTu®,
pasaenoB, TEM npenogasarenem | CP o
4acoB PO | IPOMEXYTOUHOHN
110 BUJIaM
N Jb aTTeCTalluu
y4eOHBIX 3aHATHIA
J | JI3 113
CTpyKTypHO-
pyHKkuMOHaANBbHASA '
Paznen 1 | opranmsanus reHoMa 15 4 6 5 P,a,0
pacTreHnuii ]| aHaJamn3
(yHKUMI reHa
CtpyKTypHO-(YHKIIMOHATIEHAS
Tema 1.1 | opranusaius reHOMa OJHO- U 5 1 2 2 0]
JIBYJIOJIbHBIX PAaCTeHUMN
I'enom XJIOPOILIaCTOB u
Tema 1.2 0P 4 |1 2 |1 0
MUTOXOHJIPUI
Tera 1.3 MoOwiibHbBIC TEHETHYECKHE 3 1 1 1 0]
AJIEMEHTBI PaCTEHUM
TpaHCIIO30HHBIN MyTareHes P,
Tema 1.4 | | PaHcNO: yT 301 1] A
pacreHuit
Cucrembl pPa3MHOXKeHHUs
vy £3
Pa3znen 2 | pacrenuii " HX 12 2 6 4 P,A,0
TeHeTHYECKUI KOHTPOJIb
Tema 2.1 | )KusHeHHbIE IIUKIIBI pACTEHUI 7 1 4 2 0O
JIByAIOMHOCTb KaK KpaWHHM
Tema 2.2 | cimydait MPOSIBIICHUS 2,5 0,5 1 1 O
HECOBMECTUMOCTH
Tema 2.3 | Amomukcuc 25 |05 1 1 P,J1,0
I'enernueckue METOAbI "
Pazien 3 g 15 | 4 6 | 5 P,1,0
ceJIeKIMHU
Tlonmunmonausi, aHEYIIOUINS
Tema 3.1 A, AHEYITIONAIEL |y 1 1|2 0
TarIOu TN
[{urommazmaruyeckas
Tema 3.2 | myxckas CTEPUJIBHOCTD 8 2 4 2 O
pacrenuii (IIMC)
CrnoHTaHHBIN u
1) 3k
Tema 3.3 | HHAYUMPOBAHHBIN MyTareHes y 3 1 1 1 P,a,0
pacTeHun
I'eneruka MMMYHHMTETA
Pasjen 4 : y 10 | 2 4 | 4 P, 1,0
pacTeHuii
[ToasiTne HUMMYHUTETA *
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, ,0
pacTeHmii
Tema 5.1 | I'eneruueckue ocHoBel | 10 2 4 4 P, I




O6beM AUCUMILTUHEL, Yac.
Konraxrhas dopma TEKyIIero
paborta p Y
KO KOHTPOJIA
HaumenoBanue 00y4Jaromuxcs ¢ %
Ne /it Bcero HT | YCIIEBaeMOCTH™,
pasaenoB, TEM npenogasarenem | CP o
4acoB po | IPOMEXYTOUHOU
0 BHJIaM
. JIb aTTecTaluu
yueOHBIX 3aHATUI
J | JI3 | 113
perynsluy pa3BUTUSL paCTEHUN
leHeTHYeCKHe TEXHOJOTUH
[ £
Pa3nen 6 | pactenuii B pemeHuu 3aja4q 10 2 4 4 P,a,0
ceJIeKIIMH M CEMEHOBOICTBA
['enernyeckas WUHXEHepus 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 | pyHIaMEHTAIBHBIX u 2 0,5 0,5 1 T
MPAKTUYECKHUX 3a7a4 FeHETUKH
U CEJICKIUU.
[TpomexxyTouHas 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 00HYy memy u3 100020 pazoeid OUCYUNIUHbL OJisl
n0020MOBKU pedepama, 6 pamKax KOmopo2o 8blNOIHsem 0OKIA0 C Npe3eHmayuell.

3.2. ConeprxaHue JUCIUTIITUHBL.

Paznen 1. CrpykTypHO-(GyHKIMOHATbHAS OpraHU3allsl T€HOMa pPAacTeHWW WU aHamu3 (PyHKIUH
reHa.

Tema 1.1. CtpykTypHO-(YHKIIMOHATIbHAS OPTaHU3aIUsl TeHOMAa OJTHO- U IBY/I0JBHBIX PACTEHUH.

CtpyKTypHO-(DYHKIIMOHAIbHASI OpraHU3alMs TEHOMA OJTHO- U JIBYJIOJIbHBIX PAaCTeHHUI Ha MpUMepe
MOJIETIbHBIX PACTHTENBHBIX 00beKTOB (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). IlpenctaBieHne O TOMOJOTMM M TOMEOJIOTMH T€HOMOB pPACTCHUM, CHHTEHUS U
KOJMHEApHOCTh T€HOMOB. [IpHHIMITBI CPAaBHUTENHLHOTO KapTUPOBaHUS. BHYTPUBUIOBON MOIMMOPHU3IM
F€HOMOB pacTeHui, meTonabl aHaiuza. Monekymsapusle JIHK-Mapkepbl U UX pojb B T€HETHUYECKHX
HCCIIEIOBAHUSX U ceneKun. OCHOBHBIE KJIACCHl MOJIEKYJIAPHBIX MapKEPOB.

Tewma 1.2. I'eHOM XJIOPOITACTOB U MUTOXOHIPHI.

Oco0eHHOCTH  OpraHW3allid  XJOPOIUIACTHOTO TeHOMa, KojbleBble Mojekynsl  JIHK.
BapuaGenpHOCTh pa3mepa reHoMa XJIOPOIUIACTOB M €€ TNPUYUHBL. B3ammonelcTBue sAEpHOTO U
XJIOPOIUIACTHOTO TE€HOMOB. SlepHble TE€Hbl KaK PEryJISATOPbl JKCIPECCUU XJIOPOIUIACTHBIX TE€HOB.
JlokazaTenbcTBa YHAOCUMOMOTHIECKOTO MTPOUCXOKACHUS TIIIACTH/I.

Oco0OeHHocTH  OpraHu3anud ~ MT-TeHOMa, KOHCEPBAaTHBHOCTh  MT-T€HOB M BBICOKAs
BapuabeNbHOCTh B TMOPSIKE WX PaCMHOJOXKeHHs. B3aumMmoneicTBue sIEpHOTO, XJIOPOIJIACTHOTO H
MHUTOXOHJIPHAIIBHOTO T€HOMOB.



Tewma 1.3. MoOuIbHBIE TEHETUUECKHE SJIEMEHTHI PACTEHUM.

KoHTposmpyromue 3j1eMEHTbl PacTeHHH M UCTOpUs UX OTKpeITHA, OoT b. MakKnunTok 10
HACTOSIIEr0 BpeMeHH. BinsHue MOOUIIBHBIX 3JIEMEHTOB Ha M3MEHEHHE T€HOMHOM CTPYKTYpPbI pacTeHUi
1 aKTUBHOCTH I'€HOB.

Tema 1.4. TpaHCIIO30HHBIN MyTareHe3 pacTeHUI.

TpaHCO30HBI KaK TI'€HETHYECKUI MHCTPYMEHT A MccieloBaHHMsA (YHKIMM TIeHa U Oenka.
Hcnonp30BaHne TPAaHCIO30HOB Ul HAIIPABJICHHOIO MyTareHe3a M MHAKTUBaUMU reHa. KioHumposaHue
T€HOB C IIOMOIIBIO «BBITSATMBAaHUSA 3a TPAHCIIO30H». BplIeneHHe reHoB, MapKUPOBAaHHBIX HHCEPLUEH.
[IpenmymiecTBa U HEAOCTATKU MHCEPUMOHHBIX, DOMC-HHIYINPOBAHHBIX U JECJIICHUOHHBIX MYTaHTOB VIS
pereHus 3a1a4 (yHKIIMOHATEHONW T€HOMUKH.

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

Tema 2.1. )Ku3zHeHHbIEe LUKIIbI PACTEHUH.

CooTHomeHne TOJOBOTO H Oecronoro pa3sMHOXkeHHsA. (CaMOONBUIGHHE H  MEPEeKPECTHOE
omnonoTBopenue. ITonoBbie cuctemsl pacteHuil. I'epmadpoanTHbIE BUABI C IEPEKPECTHBIM OIBIJICHUEM U
IeHEeTUYECKOM cucteMoil HecoBmecTuMocTH. HecoBmecTMMOCTb, rerepoMopdHas MU TroMoMopdHas.
OcHOBHbIE TPUHIUNBI (PYHKIMOHUPOBAHUS T'aMETO(UTHOM M CIOPOPHUTHOM cUCTEM TOMOMOPQHOMI
HECOBMECTMMOCTHU. ['€Hbl, KOHTPOJUPYIOIIME CUHTE3 PACHO3HAIOUIMX CYOCTAHIMI B IbUIbLIE U TKAaHU
necTuka. MHOKECTBEHHBIE aJIJIeNI T€HOB HECOBMECTHMMOCTH M MX TaluIoTUIIbl. TpaHCreHHas MOJelb
[IOJIyYE€HUS CAMOHECOBMECTHUMOCTH Y IPUPOIAHOrO camoonbuiuTens A. thaliana, 3HaueHuE TAHHOTO
SKCIIEPUMEHTA JJIsl CO3[IaHUsl CaMOOIBUIAIOIIMXCSl TPAHCTEHHBIX pacTeHUi. buonormyeckoe 3HaueHue
HECOBMECTUMOCTH B MOJJIEP>)KaHUN T€TEPO3UTOTHOCTH MOMYJIALUNI.

Tema 2.2. JIByJOMHOCTb KaK KpaliHUH Cilydall IPOSIBJICHHUSI HECOBMECTUMOCTH.

CrpyKkTypHO-GYHKIMOHATIbHAS OpPraHU3allUs IOJIOBBIX XPOMOCOM JIBYIOMHBIX DPAacTeHMH Ha
npumepe Carica papaya, Silene latifolia 1 Rumex acetosa. I'eHeTnyeckuii KOHTpPOJIb MOJAEPIKAHUS
JBYJIOMHOCTH.

Tema 2.3. Anomukcuc.

AnoMukcuc — mnpupoaHas ¢dopma BTOPUUHO-0ECIONOro pa3MHOKeHus. Vctopusi u3ydeHus
anoMukcuca. Hapyiienue mponecca JBOMHOIO OIJIOJOTBOPEHHS Y LIBETKOBBIX PACTEHMM KaK NMPUYMHA
oOpa3oBaHMsl ANOMUKTUYHBIX ceMsSH. OCHOBHbIE THIBI allOMHMKCHCA, €ro pacnpoCTpaHEeHUue u
SBOJIIOLIMOHHAS POJIb.

Pasnen 3. ['eneTnueckne METOBI CENEKIUH.

Tema 3.1. Ionununonaus, aHeynaIouus, TaljIOUIusl.

MexaHu3Mbl BO3HMKHOBEHHsI MOJHUIUIOWJOB M HUX KiIacCH(UKAIMA, aBTOMOMOJUIUIONIB |
aononumuionipl.  IlomumuionaHoe  NMPOMCXOKIAEHHE ~ BAXKHEHIIMX  KYJIBTYPHBIX  PAcTEHMM.
[Taneononumiaonapl U HEOMOJMUIUIONABI. Ponb oTnaneHHOW ruOpuAM3allMd B BO3HUKHOBEHUHM BUJOB,
PEKOHCTPYKIMS TEHOMOB pacTeHUi. SIBleHHe reTepo3uca W TUNOTE3bl 0 MEXaHHU3MaxX €ro MPOSBICHHUS.
I'enernueckue 3¢dextsl npu nonumionanu. Cynpba TyMIUIIMPOBAHHBIX T'€HOB Y aJUIOMOJUIIIIOUIOB.
BnusHue mnonaumionan3alud Ha SKCIPECCHI0 TE€HOB Y AaJUIONOJIMIUIOWIOB: SIBJICHHME 3aMOJIKAHHS
OYIUIMIUPOBAHHBIX TEHOB (PELMIIPOKHOE M opraHcneuuduyHoe), auBepcupUKanus (yHKINH,
U3MEHEHHUE YPOBHSI DKCIIPECCHU. OIHUIE€HETHMUECKUH MEXaHM3M 3aMOJIKaHHMsI TeHoB. CHHTETHUYECKHE
MOJIUIIONIBl apaOUAONCHUC U M3YYEHHUsl SKCIPECCHM TYIIMIMPOBAHHBIX T'€HOB B PSIy MOKOJCHHH.
Ponp monumiounauu B ABOJIONMHM TEHOMOB  pacTeHM W BupooOpaszoBanus. CrTpykTypa
AJTOTIOIMILIONIHBIX T€HOMOB IIIIEHULBI, XJIOMYaTHUKA, TPUTHKANE, U Ap. [IpakTdeckoe ucnomap3oBanue
Pa3HBIX TUIIOB MTOJIAIIJIONUOB.



AHeymionus I pelieHus 3a1ad KapTUpOBaHUSA T'€HOB. THIbI aHEYIJIOM0B. MOHOCOMHBIN U
HYJUIMCOMHBIM aHajau3 Ha IpuMepe MNmeHuubl. I[Ipumepsl NpUMEHEHUs aHEYIUIOWIUU PACTEHHU B
pEeLICHUH IPAKTUYECKUX 3a1a4 N'E€HETUKHU U CEJIEKI[UU PACTCHUM.

["arutonbl €CTeCTBEHHBIE M HCKYCCTBEHHBIC. MeETOAbl MOJy4YeHHs TaIuIOMIOB: OJIM3HEIOBHIH
METO/, TICEBJIOTaMHUsI, HHIYIUPOBAHHBIN aHAPOTEHE3 B KYJIbTYPE MBUIbHUKOB, THOPUIU3AIMS C JPYTUMH
BUJIAMU U CEJIEKTUBHAsI STUMUHALIMS XPOMOCOM B THOpUIHOM 3apobiiie. [IpakTuyeckoe UCIoIb30BaHKE
Y 3HAaUYEHHE TaryionI0B B CEIEKIIMOHHOM IIpoLiecce.

Tewma 3.2. [luTomiazmaTudeckas MyKcKas cTepuiibHOCTh pactenuid (LIMC).

[IMC xak pe3yiabTaT B3aWMOJICHCTBHS TEHOB sJpa M MHUTOXOHApUH. SnmepHbie Rf-rensl
BOCCTAHOBUTENIN (EPTHIIBHOCTH TBUIBLBI U XUMEpPHbIE MT-TeHbl. Poimb MT-XUMEpPHBIX TEHOB B
00pa30BaHMHM XUMEPHBIX TOKCHUYHBIX O€JIKOB KaK MPUYMHBI CTepwibHOCTH TbUIbIBL.  PHK
penaKkTUpoBaHUE XUMEPHBIX MT-TeHOB. cnionbs3zoBanue [IMC B ceneknoHHOM Ipoliecce s MOTyIeHHs
reTepO3UTOTHBIX THOPUIIOB.

Tema 3.3. CrioHTaHHBIN U UHIYLUPOBAHHBIN MyTarcHe3 y pacTeHUM.

Snepuble W nuroriazMarvyeckue MyTtauuud. OCHOBBI 3aKOHA T'OMOJIOTMYECKHUX  PsI/IOB
HacnencTBeHHo u3meHurnBocTy H.M. BaBunoa. UnayiimpoBaHHbIil MyTarenes pacteHuil Gu3nuecKumMu,
XUMUYECKUMH MYyTareHaMu U TsDKeJIbIMH MeTauiamu. CHekTp BO3HHMKAroUX MyTauuil. OCHOBHbIE
MIPUHLHUIIBI BBIJIEICHUS MYTAallMi y CAMOOIIBUIMTENEH, NIEPEKPECTHUKOB U BET€TAaTUBHO Pa3MHOXKAEMBbIX
pacteHuil. XuMepbl, CTPYKTypa XMMEpPHOIO pacTeHUs U CyAbOa MYTaHTHOTO CEKTOpa B OHTOIE€HE3E.
PactuTenbHble TECT-CUCTEMBI /Il OLIEHKH MYTareéHHOTO JEHUCTBUS Pa3IMYHBIX COCAUHEHUH U (HaKTOpOB
OKpy:xaro1ei cpeapl. CeneKknoHHbIE JOCTHKEHUS C UCIOJIb30BAaHUEM METO/a MyTareHes3a.

XpOMOCOMHas MH)XXEHEpPUS pacTeHH. MaHMIyIsIiMM XpOMOCOMHBIM COCTaBOM DPACTEHHH Ha
YPOBHE LEJBIX I'€HOMOB, OTACIBHBIX XPOMOCOM M HUX CETMEHTOB C LIEIBIO YBEIUYECHHS I€HETUYECKOTO
pa3Ho00pa3us KyIbTYPHBIX BU/IOB.

Pa3nen 4. ['eneTrika MIMMyHUTETA PACTEHUH.

Tema 4.1. IlonaTre *UMMyHHTETA paCTEHUH.

Bxnan H.W. BaBunoa B n3ydenun npodiaembsl UMMyHHUTETa. OCHOBHBIE BO30OyIuTENN O0JIE3HEH U
BpeauTeNny pacteHni. [IpakTnueckoe 3HaUeHHE U3yYEHUs] TEHETUKH UIMMYHHUTETA PACTCHUM.

Tema 4.2. OCHOBHBIE TUIIBI HIMMYHUTETA PACTEHUH.

BpoxieHHBI aKTHBHBIH MMMYHUTET — YCTOMYMBOCTb K OOJIE€3HH, KOTOpas 00ecreurBacTCs
CBOMCTBAMM pACTE€HUH, MpPOABISIOIIMMUCA Y HHUX TOJBKO B CJIy4ae HamaJeHUs IaTOreHa.
[IpuoOpeTeHHbIE MMMYHHUTET PACTEHHH, OCOOCHHOCTH, OTJIMYMSA OT MPHOOPETEHHOT0 HMMYHHUTETa
KUBOTHBIX.

Pazpen 5. I'eHeTnka OHTOreHe3a paCTCHUM.

OO01re TpUHLKIIBI PETYISIIMKA Pa3BUTHS pacTeHUM. [ eHeTHueckne OCHOBBI PEryISIIMKM Pa3BUTHS
pactenuii puroropmonamu. ['eneTnyeckuii KOHTpoOJIb MopdoreHeza pacTeHui. ['eHeTnyeckuii KOHTPOIIb
pa3BUTHUSL Pa3HBIX JOMEHOB 3apojpbla. ['€eHeTHYeCKHUid KOHTPOJIb PA3BUTHS ANMKAIBHOM MEPHCTEMBI
nobera, TUCTa, KOpHs. [ eHeTHUeCKUii KOHTPOJIb MHUIIMALWMU [[BETEHUS], pa3BUTHUSI MEPUCTEMBI I[BETKA U
opraHoB 11BeTka. ABC-Moze/lb TeHETUYECKOTO KOHTPOJISL Pa3BUTHS 1IBETKA.

Pa3znen 6. 'eneTnueckuie TEXHOJIOTUHN PACTEHUM B PEIIEHUH 33]1a4 CEJIEKIIMU U CEMEHOBOJICTBA.

Tema 6.1. I'eneTnueckast MH)XEHEPHsI paCTEHUH.

Hcropust moslydeHMs] TPAaHCTE€HHBIX PAaCTeHHHW. MeToabl IOIy4YeHUs TPAHCICHHBIX PACTCHUM.
[IpsiMble MeETOABI TONYYEHHUS TPAHCTCHHBIX PACTCHHH. BEKTOpBI 171 TeHETHYecKoW TpaHchopmaiuu
pactenuii. Co3maHWe KOWHTETPATUBHBIX M OWHAPHBIX BEKTOPOB I mepeHoca uyxkepomnon JIHK.
Hcnonbs30BaHNe CENEKTUBHBIX MAPKEPOB U PEMOPTEPHBIX T€HOB.



OOnacTu NMPUMEHEHUs! TPAHCTE€HHBIX pacTeHHi. [loyueHre kauecTBEHHO HOBBIX IPOAYKTOB Ha
OCHOBE TpPAHCI'CHHBIX PACTEHUI: C 3aMEJICHUEM CO3PEBaHMSI M KOHTPOJIMPYEMBIM CO3PEBAaHUEM;
yIAy4lIEHUE MULIEBBIX MU TEXHOJIOTMYECKUX CBOMICTB; YCTOWYMBBIE K TIepOMLIMIAM; YCTOWYMBBIE K
HACEKOMBIM-BPEIUTENSIM; YCTOMYMBEIE K OOJIE3HSIM U Jp.

Mertabonuueckass WH)XXEHEpPUS HAa OCHOBE TPAHCTEHHBIX TEXHOJOTMH — BOCCO3JaHHE
OTCYTCTBYIOLMX METa0O0JINYECKUX MyTel. TpaHCreHHbIe PacTeHUs pUca ¢ KAPOTUHOUAAMU, TPAHCTECHHbIE
pacTeHus ToMaTa C IUI0JIJaMH, HAaKaIUIMBAIOIUMK aHTOLIMAH, To1yOble po3bl U IBO3AUKU. TpaHCreHHBbIE
pacTeHUsT — HPOAYLEHThl (apMaleBTHUECKUX OCJIKOB, BakUMH, aHTUTeN. TpaHcdopmarus
xjoporactaor JJHK.

Pa3paboTrka MeTOAOB 3allUTBl OKpYXKAIOLIEH Cpeapl Ha OCHOBE TPAHCTEHHBIX pPACTEHUM.
buoperpanupyeMble MaTepuaabl Ha OCHOBE TPAHCIEHHBIX pacTeHMH. TpaHCreHHble pacTeHus A
OYUCTKU TIOYB M BOJOEMOB (IIOIJIOLIAIOIIUE U pa3pylIaroliMe TOKCHYHbIE COEIMHEHUs). TpaHCreHHbIE
pacTeHuss — TeCTepbl 3arpsA3HEHUN. BUOTOIIMBO M3 TPAHCTEHHBIX PACTEHHUM. APryMEHThl IPOTHBHUKOB
UCIOJb30BAHUS TpPAaHCTeHHbIX pacTeHuil. [loTeHnuanbHble TPOOIEMbl MCIOJIB30BAaHUS TPAHCTEHHBIX
pPacTeHHUH U IIyTU UX PELLICHUS.

Tema 6.2. 'eHOMHOE peTaKTUPOBAHUE PACTECHUM.

Cucrema CRISPR— Cas nns mnonyyeHuss LENEBbIX MYTallM B Pa3Ju4HbIX PaCTUTENIbHBIX
opranusmax. Tumbl myrtanuii, remepupyemboix CRISPR—Cas9. Penakrtopbl IMTO3MHOBBIX OCHOBaHWM
(CBE) u penaxtops! aieHMHOBbIX ocHOBaHUM (ABEs) Ha ocnoBe CRISPR u ux oco6ennocru.

Tema 6.3. MonexymsipHO-TeHETHIECKHNE MaPKEPHI B peIIeHNH (DyHIaMEHTAIbHBIX U MPAKTHYECKUX
3a/lad TEHETHKUM M CeJIeKUMU. THUIbl TeHETHYECKMX MapKepoB. MeTolbl cO3JaHUsl T€HETUYECKHX
MapkepoB. OCOOEHHOCTM TPUMEHEHHs TEHETHYECKMX MAapKepoB B pEIIEHUH TEeHEeTHYECKUX U
CEJIEKIIMOHHBIX 3a1a4. MapkeponocpeoBaHHas CeNeKUus pacTeHUH. [IpMHIMIBI TEHOMHOW CeleKunuu
pactenuil. [IpakTrueckue npuMepsl IPUMEHEHHSI METOI0B MAPKEPHOM U TEHOMHOM CEJEKLIUU pacTEHUI.

4. ®oHJ OLEHOYHBIX CPEICTB MO JUCIHUIINHE
4.1. ®opMbl U OLICHOYHBIE CPEACTBA ISl TEKYILIETO KOHTPOJIS.
4.1.1. B xoze peanu3anuyl JUCIUIUIMHBI UCTIOIB3YIOTCS CleAyrole (OpMbl TEKYIIETO KOHTPOIS

YCIIEBAEMOCTH 00YUAIOIIUXCS: ONpoc, pedhepam, OOKIA0 C npe3eHmayuel.
4.1.2. OnieHOYHbIE CPEICTBA ISl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.

Ompoc:
Obpasyvl 60NPOCO8 YCMHO20 ONPOCA:

. YKa3aTh 0COOCHHOCTH OPTraHU3aIMH PacTeHHH Kak 00bEKTa FTeHETUUECKUX UCCIICOBAHHM.
. 3HAYeHNE MOJIETThHBIX 00OBEKTOB B TCHETUKE PACTCHUH.

. YKa3aTh TUITBI OJHUILION OB U Pa3IHIUe MEXKITy HUMH.

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

. OOBSCHUTPH CYyTh TEPMUHOB CHHTEHHS U KOJIMHEAPHOCTH TPYIIIT CHETICHHS.

. UTo Takoe CpaBHUTEIbHOE KapTUPOBaHHE?

. Ponp monumionauy B 3BOMIOLIMY T€HOMOB PAaCTEHUH.

. l'enetnueckue 3¢ (HeKThl TyTUIHKALUHT.

0 3 N L AW

Nel

. TUTIBI CAMOHECOBMECTUMOCTH - TaMETOPUTHASI WU CTIOPO(UTHAS.
10. Kak onpenenuths THI CAaMOHECOBMECTUMOCTH.

11. IIpossnenue IMC u ee npuunHbI.

12. Xumepnsbie rensl MutToxoHapuid u [IMC.

13. MeToapl MOTy4YeHUS] MHIYIUPOBAHHBIX MYTaIlHiA.

14. UmMmMmyHUTET pacTeHul — crieupuIecKuii 1 HecrienuPuIecKui.
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Pedepar:

Ipumepnvie memol peghepamos:

1. TpaHcreHHBIE paCTECHUS — IPOAYIIEHTHI (hapMaIleBTHYECKUX OCIIKOB, BAKIIUH, aHTHTE.

2. TpaHCreHHbIE pacTEHUs ISl OYMCTKHA IOYB M BOJOEMOB (MOIVIOMIAIONIME M pa3pyIIaoIIne
TOKCUYHBIE COeIMHEHHU). TpaHCTeHHbIE PACTEHUS — TECTEPHI 3arpsi3HEHUH.

3. ABC-Mopenb TeHeTUYECKOTro KOHTPOJIS Pa3BUTHUS I[[BETKA.

4. MaHUIyJISIIUUA XPOMOCOMHBIM COCTaBOM PACTCHHMH Ha YPOBHE IIENBIX I'€HOMOB, OTIEIBHBIX
XPOMOCOM M MIX CETMEHTOB C IICJIbIO YBEIIMUEHHUS T€HETHYECKOT0 Pa3HO00pas3usl KyJIbTYPHBIX BHJIOB.

JIOKJIaJ ¢ Ope3eHTalluEN:

Kaxxaplii CcTyleHT BBIOMpAeT OJHY TeMYy W3 JO0Oro pasjena JUCIHILIAHBI JJIs MOATOTOBKH
pedepara, B paMKax KOTOPOTO BBIMOIHAET JOKJIAJ C IPE3eHTaLNEH.

4.1.3. llkana oLleHUBAHUSA [yl TEKYIIETr0 KOHTPOJIS.
Pe3ynbTarhl TEKylero KOHTPOJIS SBJSAIOTCS COCTaBJSIONIMMH HPOMEXYTOYHOW aTTecTaluu Hu
JIOJKHBI COOTBETCTBOBATH KPUTEPHSIM, IPUBEACHHBIM B 11. 4.2.3.

4.2. ®opMbl U OLICHOYHBIE CPEACTBA JJI MPOMEKYTOUYHOM aTTECTALIUHU.
4.2.1. Kputepuu oueHku cGHOPMUPOBAHHOCTH KOMIIETEHIIMM B paMKax TPOMEKYTOUYHOM

aTTECTAIlMU N0 Y4eOHOMY IIPEIMETY, AUCIUIUTHHE (MOIYJIIO0)
Kon CTPYKTYPHbI Kputepuu onieHku copMUPOBAHHOCTH KOMITETEHLIUU
€ DJIEMEHTBI
KOMIIETEH
OLICHOYHBIX
1007078 He cpopmupoBana CdopmupoBana
CPEICTB

He 3HAeT COBPEMEHHBIE 3HAaeT COBPEMEHHBIE MPOOIIEMbI
po0JIEMbI T€HETUKU PACTEHUM; TE€HETUKH PaCTEHUN;
3HaeT TEOPETHUUECKUE OCHOBBI 3HaeT TEOPETHYECKUE OCHOBBI
(YHKIIMOHUPOBAHUSI ~ pacTeHUH (YHKIIMOHUPOBAHUS ~ pacTeHHH
OpU  DPA3IM4YHBIX  CHCTEMAax pu pa3IMYHBIX cucTemMax
pPa3MHOXKEHUS. pa3MHOKEHUS.
He yMeeT IPUMEHSITD YMeeT NpUMEHATh I'€HETHUYECKHE
TEHETUYECKUE METOJbl aHaIu3a METOJBl  aHalIM3a MPUPOIHBIX
OPUPOAHBIX  MOMYJISNUN | NOMYJSIMMM M TEeHEeTHYECKHX

CIIK-1 [Moprdonuo TEHETUYECKNX KOJUICKIIUI. KOJUIEKIIAH.
He Bnaneer HaBbIKaMu perieHUs Brnageer HaBblkamMu  peleHus
MPAKTUYECKUX 3anad, MPaKTUYECKUX 3a7a4, TPeOYIOImMX
TpeOYIOLIIX MOJIEKYJISIPHO- MOJIEKYJISIPHO-TEHETHUECKOT O
FEHETHUUYECKOTO  NOoAXoAa W 0JX0/la U TPHEMOB OHMOJIOTUU
pUeMOB OMOJIOTHU PAa3BUTHUS; pa3BUTHS,
He nemMoHCTpUpYeT rOTOBHOCTH - IEMOHCTPUPYET TOTOBHOCTH
KPUTHYECKH aHATU3UPOBATh KPUTHYECKH aHAJIU3UPOBAThH
uH(pOpMaLKIO B 00J1aCTH nH(pOopMaLKIo B 00J1aCTH T€HETUKHU
T€HETUKH PACTCHUH. pacTeHui.

He 3HAET COBpPEMEHHbBIE 3Haer COBpPEMEHHbBIE
CIIK-2 [Toprdommo | reHeTnyeckue TEXHOJIOTHH, TE€HETHUYECKUE TE€XHOJIOTHH,
UCToJib3yeMble Tpu pabore C UCTIONb3yeMble Tpu pabore ¢
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pacTEHUSMH. PaCTEHUSIMH.

He yMeer [IPUMEHATH YMeer npuMEHATbh COBPEMEHHBIE
COBPEMEHHBIE TE€HETUYECKUE TEHETUYECKUE TEXHOJIOTHM  JUIS
TEXHOJIOTUH JUTS peuieHus peuieHuss IOCTABJIICHHBIX 3ajady,
IIOCTABJIEHHBIX 3ajad, IIPOTHO3MPOBATh U  OIPENECIATh
IIPOTHO3UPOBaTh U  ONPEIENATH IOTEHLIUAJ UX UCIIOIb30BaHMS.
ITOTEHIIMAJ UX UCIIOJIb30BaHUS. Brnageer HaBbIKaMu CpaBHEHUs
He Biageer HaBbIKaMy CpaBHEHHUS UCIIOJB3YEMBIX  TEXHOJIOTHH €
HCIIOJB3YEMBIX  TEXHOJIOTMM  C y4€TOM BO3MOKHOCTEHN u
y4€TOM BO3MOKHOCTEN u COBPEMEHHBIX  TpeOOBaHMU K
COBPEMEHHBIX  TpeOOBaHUH K OLICHKE 3¢ HEeKTUBHOCTH
OIICHKE s hekTuBHOCTH mporecca.

mporuecca.

Komnierenmus cunraercs chOpMUPOBAHHONW Ha YpOBHE TPeOOBaHWHN K AMCIMILIMHE (MOIYJIO) B
COOTBETCTBUHM C OOpa30OBaTENIbHONW MPOrpaMMOM, €CIM [0 WUTOraM MPUMEHEHHUS OLIEHOYHBIX CPEICTB
MPOMEKYTOYHOM aTTECTALlMM WM HUX OTHCIbHBIX DJJIEMEHTOB pE3YyJbTaThl, JIE€MOHCTPUPYEMBbIC
00y4aroIuMcsi, OTBEYAIOT KPUTEPHIO CHOPMUPOBAHHOCTH KOMITETEHITHH.

Ecnu nmo uroram nmpoBeeHHON MPOMEXKYTOUHON aTTECTAllMy XOTsI Obl OJIHA U3 KOMIIETCHIIMA HE
chopMupoBaHa Ha ypoBHE TpeOOBaHUU K AUCHUHUIUIMHE (MOJIYIIO) B COOTBETCTBUU C 0Opa3oBaTEIbHOMN
MPOrpaMMOM, Ppe3yJbTaThl O0Yy4aromerocss HE COOTBETCTBYIOT KPUTEPHIO CHOPMHUPOBAHHOCTH
KOMIIETEHIINH.

4.2.2. TIpoMexxyTO4Has aTTecTalMsl IPOBOAUTCS B (hopMme: 3ayera.

4.2.3. OueHouHbIE CpEJICTBA AJI IPOMEKYTOUHOM aTTeCTallUH.
TIlopmdghonuo no oucyuniune ckiaovieaemcs uz:

- y4acTHs B OIIpOcax Ha CEMHUHApax;
- BBINOJIHEHUS pedepaTa;
- IOATOTOBKH JTOKJIA/Ja.

4.2.4. llIxkana ollcHUBAHUSL.
Kpumepuu u wxana oyenusanus no onpocy:

«Omauuno» - BbICTaBJIsIeTCs 00ydJarouieMycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMaTHYECKOe
U r1yOoKoe 3HaHME TeopeTHyeckoro marepuana. OOyyaromMiicsi pacKpbll CoJepXKaHHE MaTepuana B
o0beMe, MPelyCMOTPEHHOM MPOTrpPaMMOMN, M3JI0KHUI MaTepuall TPaMOTHBIM SI3IKOM B ONpEeAETICHHOMN
JIOTHYECKOW TOCIIEe0BATEIILHOCTH, TOYHO HCIOJb3YSl TEPMHUHOJIOTHIO JIAaHHOTO TpeAMeTa Kak yueOHOM
JMCLUIUIMHBL, OTBEYAJl CaMOCTOSATENbHO O€3 HaBOIIMX BOMPOCOB IMpernojaaBatens. OOyuarommiics
MOCJIEZIOBATEbHO M HCUEPIBIBAIONIE OTBEYA€T Ha IIOCTABJIEHHBIE BOIPOCHI, CBOOOJHO MPHUMEHSET
MOJIy4E€HHbIE 3HAHUSI HAa IPAKTUKE MPU PEILIEHUN CUTYallHOHHBIX 3a/1ad.

«Xopowio» - BbICTaBIAETCA O0OydarIeMycs, OOHApyXMUBILIEMY IIOJHOE 3HAHHWE Y4eOHOro
Matepuana. O6yyaronuiicss oTBedaeT 0e3 HaBOASIIMX BOIPOCOB U HE JOIYCKAET MPHU OTBETE CEPhE3HBIX
olMOO0K; yMEeeT MPUMEHSATH MOJIy4YeHHbIE 3HAHUS Ha MPaKTHKeE.

«Yooenemseopumenvroy» - BBICTaBIIETCS O0ydarolmemMycsi, 0OHapyKUBIIEMY 3HaHHE OCHOBHOTO
y4yeOHOro marepuaia B o0ObeMe, HEOOXOIMMOM [yl JanbHeiIeld yueObl M MHpeAcTosmeil paboThl Mo
npodeccu, CIpaBIAIOLIEMYCsl C BbINOJHEHHEM 3ajaHuil. OOydarouuiics 3HaeT JUIIb OCHOBHOH
MaTepual; Ha 3aJaHHble BOMNPOCHI OTBEYACT HEAOCTATOYHO YETKO M IOJHO, YTO Tpedyer
JONOJHUTENBHBIX M YTOUHSIOUIMX BOIPOCOB IPENoaBaTeNs; HMPAaKTUYECKHE 3aJaHUs BBIIOJHSIET C
OLIMOKaMH, He OTPAKAIOIIMMUCS Ha Ka4eCTBE BBIIIOJHEHHOM padoThI.
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«Heyoosnemeopumenvrno» - BBICTABIACTCS OOydYaromeMycsi, OOHApYKUBIIEMY TpPOOEIbl B
3HAHUSX OCHOBHOTO yueOHOro marepuana. OOyJarommiics He MOXKET MOJHO W MPaBWIBHO OTBETUTH HA
MIOCTABIICHHBIC BOIMPOCHI, IMPH OTBETaX JOMYCKAaeT TrpyOble OIIMOKHW; MPAKTUYCCKUE 3a/laHUsl HE
BBITIOJTHSIET WJIM BBITIONHSET C OMIMOKAMHU, BIMSIONIMMH Ha KAQ4eCTBO BHITIOJHEHHOW pa0OThI; OMIMOKU HE
3aMeyYaeT M HE MCIIPABIISET.

Kpumepuu u wixana oyenusanus pegpepama:

I[pu oniennBanny pedepara yUUTHIBACTCS CoAepKaHUE U 0OPMIICHUE PaOOTHI.

Conepxxanue u opopmieHue pedepara OeHUBACTCS MO CIEAYIONIM (aKTopam:
- TIIyOMHBI pa3pabOTKH MPOOIIEMBI;

- OCHOBATEJIHHOCTH UCIOIB30BAHUS HAYIHOU JTUTEPATYPHI;

- CAMOCTOSATEIBHOCTH ¥ TBOPYECKOMY TOJXOAY K OCMBICIICHUIO TEMBI,
- JOCTOBEPHOCTH U HAYYHOW 0OOCHOBAaHHOCTH BBIBOJIOB;

- opopmiteHust pehepaTa B COOTBETCTBUH C TPEOOBAHHUSIMHU.

«Omauuno» - BBICTABISETCS, €CIIM BBIIOJHEHBI BCE TPEOOBaHMS K HANMCAHUIO M 3aIIHUTE
pedepara: obo3HaueHa mpobiieMa U 000CHOBaHA €€ aKTYalbHOCTh, C/AETaH KPATKUH aHAaU3 Pa3IuHBIX
TOYEK 3pEeHHs Ha paccMaTpuBaeMyl0 Mpo0JeMy W JIOTUYHO H3JIO)KEeHa COOCTBEHHAs IO3MLNS,
c(OpPMYIHPOBaHBI BBIBOJBI, TEMA PACKPBITA MOJHOCTHIO, BBIIEPKAH 00BEM, COONIO/IEHB TPEOOBAHUS K
BHEIIHEMY 0()OpPMIICHHIO, JaHBI TPABUIIBHBIC OTBETHI HA JONOJIHUTEIBHBIE BOIIPOCHI IIPH 3aIUTE.

«Xopouwioy» - BBICTAaBISIETCS, €CIIM OCHOBHBIE TpeOOBaHMS K pedepary M ero 3aliuTe BBHITOJHEHBI,
HO TIPU ATOM JIOMYIIEHBI HEIOUYETHl; B YACTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHHH MaTepHaa;
OTCYTCTBYET JIOTUYECKasl MOCIIEeI0BATEIbHOCTh B CYX/ICHUAX; HE BhIICpkKaH 00BEM pedepaTa; UMEOTC
yIyIeHus: B 0OpMIIEHUH; Ha JIOMOJIHUTENIbHBIE BOPOCHI ITPH 3aLIUTE JaHbl HEMOIHbIE OTBETHI.

«Yooenemseopumenvrno» - BBICTABIAETCS, €CIM HUMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHS OT
TpeGoBaHui K peeprupoBaHIO; B YACTHOCTHU: TEMa OCBEIIEHA JIHIIb YaCTUYHO; JIOMYIIEHb! (PaKTHUYECKHe
OMOKM B COZEp)KaHUU pedepaTa WIM IPU OTBETE HA JIONOJHUTENIbHBIE BOIPOCH; BO BPEMs 3alUTHI
OTBETHI Ha JIOTIOJIHUTEIHLHBIE BOIIPOCHI IaHBI HE MOJIHBIE WJIM OTBETHI OTCYTCTBYIOT. OTCYTCTBYET BBIBO/I.

«Heyodosnemseopumenbno» - BBICTABISIETCS, €CIU TeMma pedepara HE PACKpPhITA, BBISIBICHO
CYIECTBEHHOE HEMOHMMaHHe MpoOIeMBbl HIIH ke pedepaT He MPeCTaBIeH BOBCE.

Kpumepuu u wixana oyenusanusi 00kiaoa ¢ npesenmayuel:
oughghepenyuposannas oyenxa:
[Tpu onleHUBaHKUM JAOKJIAIA C TPE3CHTAIIMEH UCTIOJIb3YIOTCS CIICIYIONUE KPUTEPUU:
— COOTBETCTBHE BBICTYILJICHUS TEME, TIOCTABICHHBIM IICJISIM U 3aj[adam;
— ITyOWHa, MOJIHOTA PACCMOTPEHHS TEMBI;
— 000CHOBAaHHOCTH BBIBOJIOB;
— JIOTUYHOCTh, CTPYKTYPHUPOBAHHOCTD, I[EIOCTHOCTD BBICTYILUICHUS;
— peueBas KyinbTypa (CTHIb H3JIOKEHHS, SICHOCTb, YETKOCTh, JIAKOHHYHOCTH, JOXOAYHUBOCTH,
MYHKTYaJIbHOCTh, HEBEPOAIbLHOE COMIPOBOXK/ICHHE, IPUMEPAMH, ITUTATAMH U T.11.);
— HarJIHOCTbh, IPE3eHTA0CIbHOCTD;
— BJIQJICHUE MAaTEPUAIOM M YMEHHUE JIaBaTh 00OCHOBAHHBIC OTBETHI HA BOIIPOCKHI BO BPEMSs 00CYKICHHS.
OO111ast OIICHKA YUUTHIBACT OIICHKY 3a JTOKJIA]] C IPE3CHTAIMEH U OTBETHI Ha BOIIPOCHI.
«Omauyno» - BBICTABISCTCS, €CIIM BBIMIOJHEHBI BCE TPEOOBAHUS K JOKIAMy W TMPE3CHTAIIUU:
o0o3HaueHa mpobieMa W O00OCHOBaHAa €€ aKTYallbHOCTh, CHENIaH KPATKUH aHAIN3 Pa3IM4YHBIX TOUYEK
3pCHHUS Ha PACCMATPUBAEMYIO TPOOJIEMY M JIOTHYHO U3JI0KEHA COOCTBEHHAS MO3UITHS, CHOPMYIUPOBAHBI
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BBIBOJIBI, TEMa pAaCKpBITAa TIOJHOCTHIO, BBIACPKAH OO0BEM, COOMIONEHBI TPeOOBaHHMS K BHEIIHEMY
o(opmMIIeHHIO, TaHBI TPABUIIBHBIE OTBETHI HA JIOTIOJHUTEIIBHBIE BOIIPOCHI.

«Xopouioy» - BBICTABJISIETCS, €CIIM OCHOBHBIE TPEOOBAHMS K JOKJIATy M MPE3CHTAIIMH BBITOJHEHBI,
HO TIPU ATOM JIONMYIIEHBI HEIOYETHI; B YAaCTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKEHMM MaTepHala,
OTCYTCTBYET JIOTMUYECKasi MOCIIEeIOBATEIbHOCTh B CYKICHHSAX; HE BbIIEpKaH 00BEM JI0KIaaa; UMEIOTCS
yIyIeHus: B 0pOPMIICHUY ITPE3EHTALMH; Ha JOIOTHUTEIBHbBIE BOIIPOCH! TaHBI HETIOIHBIE OTBETHI.

«¥Y0osenemseopumenvHo» - BBICTABIACTCA, €CIM HMMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT
TpeOOBaHMH K JOKJIay; B YaCTHOCTH: TE€Ma OCBEIICHA JIMIIb YacCTUYHO; JOMYLICHBI (haKTHYECKHE
OIIMOKY B COJICP)KaHUM JIOKJIa/1a U (MJTH) TIPE3SHTAIMY WIIH [IPY OTBETE Ha JIOTIOJHUTEIBHBIE BOIPOCHL; BO
BpeMs JIOKJaJa OTBETHl Ha JIOMOJHHUTEIbHBIC BOMPOCHI JAHBI HE MOJHBIE WM OTBETHI OTCYTCTBYIOT.
OTCyTCTBYET BBIBOI.

«Heyoosnemseopumenvno» - BBICTaBISECTCS, €CIM TeMa JOKJIAAa HE pPACKPHITA, BBISIBICHO
CYIECTBEHHOE HEIIOHMMaHHE MPOOJIeMBbl MIIH XK€ J0KJIAJ C IPE3CHTalNe He IPEACTaBIICH BOBCE.

Hmoeosas oyenxa no oucyuniune:

OueHka <«3aumeno» - BBICTABISETCS O0OyYarolIeMycCs, MOJYYHBIIEMY OILICHKH «OMLIUYHOY,
«XOPOULO» U «Y008IemBopUmMebHOY 32 OTBETHI B XOJI€ OIIPOCOB, pedepar U JOKIaI.

Onenka «ue 3aumeHO» -  BBICTABIACTCS  OOydaromleMycsi, MOJYYHBIIEMY  OLEHKY
«Hey0061emeopumenbHo» X0Ts Obl 32 OTUH KOMIIOHEHT MOPT(OIIHO.

4.3. CoOTBETCTBHE OIICHOYHBIX CPEACTB IPOMEXKYTOUHOM aTTecTaluu M0 JUCLUILIMHE
(bopMHpyEeMBIM KOMITETEHIIHSM

Kon OrieHOYHBIE CPEACTBA IPOMEKYTOUHON aTTeCTalluu
KOMIIeTe
[Toptdonno
HIMN
CIIK-1 +
CIIK-2 +

5. MeToauueckue YKazaHusl MO OCBOCHHUIO NUCHHUITJTHHBI

MeTtoaudeckue marepuaisl no aucuuruinae (Ilpunoxenue 1).
6. YueOHas quTepaTypa AJis1 00y4aromuxcs no JUCHUNInHe

1. bakait, A. B. I'eneruka / bakaii A. B. , Kounmr U. U. , Ckpunanuenko I'. T'. - Mocksa :
KomocC, 2013. - 448 c. (YueOuuku u y4ed. mocoOus sl CTYACHTOB BhICHI. y4eb. 3aBenenuii) - ISBN
078-5-9532-0648-8. - Tekcr : snexkrponnbii // OBC "KoncympranT crtymenta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953206488.html.

2. buonorusa. Ku. 2. O6mias reHetuka : 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

"KoHncynbTaHT cryaeHra" : [caitT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970481400.html.
3. Kumynés, . ®@. ObOmas u MONeKysipHas TeHeTUKa : y4ueO. mocooue mis By3oB / M. .

Kumynés; non pen. E. C. benseBa, A. II. Axudnena. - 4-¢ uzn. , crep. - HoBocubupck : Cubupckoe
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yHHUBepcuTeTckoe uznatenbetBo, 2007. - 479 c. - ISBN 978-5-379-00375-3. - Tekct : 31eKTpOHHBIH //
9BbC "KoHcynpTaHT cTyaeHra" : [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-
9532-0069-2. - Tekctr : nsnektponusli // OBC "Koucynerant crymenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5953200692.html.

5. Kocrepun, O. D. OcHoBbl reHetvkud. Y. 2. XpoMOCOMHBIE TNEpPECTPOMKHU, MOJUIUIOUIHUS U
aHEeYIUIOUUsl, MOOWIbHbIE T'€HETHMYECKHE OJJIEMEHThl W TeHeThdeckas TpaHchopMalus, TeHETHKa
KOJIMYECTBEHHBIX MPU3HAKOB M TOMYJSAIMOHHAs TeHeTHKa : y4el. mocodbue : B 2 4. / Kocrepun O. 3. -
Mocksa : HoBocubupck : PULL HI'Y, 2016. - 248 c. - ISBN 978-5-4437-0484-5. - TekcrT : aneKTpOHHLH/I
/! 9bC "KoHcynbTaHT cryaeHra" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785443704845.html.

6. [Tyxanbckuii, B. A. [IpakTukym mo nuToinoruu u nutorenetuke pacrenut / Ilyxansckuii B. A.
, ConoBreB A. A., banaesa E. /1. , FOpueB B. H. - Mocksa : KonocC, 2013. - 198 c. (YueOuuku u yueO.
ocoOus UIsl CTYAEHTOB BhIci. yuel. 3aBeneHuit) - ISBN 978-5-9532-0449-3. - Tekct : 31eKTpOHHBIN //
9bC "KoHcynbTaHT cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953204493.html.

7. Crernuii, B. H. ['eHeTnka canbraiiioHHOTO BU000pa3oBaHus U cucteMubie mytanuu / B. H.
Crernuii. - Tomck : M3znatensckuii Jlom Tomckoro rocyaapcrBeHHoro yHuBepcuteta, 2019. - 264 c. -
ISBN 978-5-94621-815-3. - Tekct : anekrponnsii // DBC "KoncynsranT crynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785946218153.html.

7. MaTepuanbHO-TeXHHYecKasi 0a3a, HH(POPMALMOHHBIE TEXHOJIOTHH, IPOrPaMMHOE
ol0ecreyeHune, COBpeMeHHbIe NpogeccHOHANTbHbIC 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE
CIIPABOYHbIC CHCTEMBI

VY4eOHble ayAUTOPUN UCTIONB3YIOTCS AJI IPOBEACHUS 3aHATUI JIEKIIMOHHOTO TUIIA, TAOOPATOPHBIX
3aHATHH, TEKYILIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTally, a TaKkKe MOMEIIEHUS U XpaHEeHUs U
o0cmykuBaHUsl yaeOHOTO 000pyI0BaHUsI. AYTUTOPUM OCHAIIEHBI HATJISAHBIMUA MaTepUajaMH,
METOANYECKOH, yueOHOH, crieruanbHoi tutepaTypoit. Kaxkapiit o6ydaromuiics obecneyeH JOCTYIOM K
O6uOIMOTEYHBIM (POHAAM aKaJIeMHUH, €CTh BOZMOKHOCTB paboThl ¢ caiittamu BookUp, Consultantplus.

Ha nexuumsix W 3aHATHAX MCIOJB3YETCS MYJIbTHUMEAMMHBIA KOMIUIEKC (HOYTOYK, MPOEKTOp).
HaGops! Ta0nuiy/MyabTUMEIUIHBIX HAIVIAJHBIX MAaTEpUAOB M0 PA3JIMYHBIM pasjiesiaM JUCHUIUIMHBEL B
MpoLlecCe€ OCBOEHHUS JUCUUIUIMHBI MpHUMEHsieTcsd JlabopaTopHoe o0opynoBaHHE, TPUOOPH U
BCIIOMOTATeNIbHbIE ~ MaTepHalibl: MHUKPOCKONBI ~MOHOKYJSpHBbIE M  OWHOKYJSIPHBIE  pa3IUYHbBIX
MOTU(UKAIH, JIaMIIBI, TOKPOBHBIC W TIPEJMETHBIE CTEKIIA, MPETIapOBATIbHBIE UTIIBI, alITEYHBIC TTHITETKH,
JIe3BUsI, KUCTOYKH, JyNbl; NpoOupKH, (apdopoBbie BBIMAPUTEIbHBIE YallKH; PpEaKTUBbI, HAO0P
MOCTOSIHHBIX MUKPOIIPENapaToB.

[TpodeccuonanbHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHBIE CITPABOYHBIE 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 PABOYEHN ITPOT' PAMMBI JIUCIIUTLIIAHBI

PT/1.02 I'eneTuka pacTeHui
Kon um HammeHoBaHme HampaBjeHMs NOAroroBku, npodmiasi: 19.03.01 buorexnomnorus,
dapmarieBTHUECKAsE OMOTEXHOIOTHUA

KBamudukamnus (crenenb) BIMYCKHUKA: OaKaaaBp

®opma o0yueHHsI: OUHAs

®opmupyeMasi KOMIIETEHIUA:

CIIK-1: CrocoOeH mpHMEHSTh COBPEMEHHBIC MPEICTaBICHUS O CTPYKTYPHO-()YHKIIMOHAIBHON
OpraHu3allil TeHETUYECKOH MpOorpaMMbl PACTEHHM, METOAAX MOJICKYISIPHONH OWOJIOTUH, TC€HETUKU H
OMOJIOTUH Pa3BUTHS B MPO(ECCHOHATBHON AEATEIbHOCTH.

CIIK-2: CniocobeH ucroyib30BaTh COBPEMEHHBIE TEHETHUECKUE TEXHOJIOTUM U OOOCHOBBIBATH UX
IIPUMEHEHUE B IPO(YECCUOHATILHON JESATENbHOCTH.

O0bem u MecTo qucuMILIMHBI B cTpykType OIIOII BO:

Jucuunnuza otHocuTes K oOs3arenbHoi yactu OIIOIN, ocBauBaercs Ha 3 kypce, 6 cemecTpe, B
COOTBETCTBUM C Y4Y€OHBIM IUIAHOM, 0OLIas TPYIOEMKOCTb AMCLUUIUIMHBI B 3a4ETHBIX €JMHULIAX
cocrapisieT 2 3.e. (72 akan. 4yaca).

Coaep:xanue TUCHUILINHBI:

Pazmen 1. CrpykrypHO-QyHKIIMOHATIbHAS OpPraHU3alys T'€HOMa pPACTEHUH M aHauu3 (QyHKIUI
reHa.

Tema 1.1. CTpykTypHO-PYHKIMOHATBHAS OPraHU3aIUs T€HOMA OHO- U ABYAOJBHBIX PACTCHUU.
Tema 1.2. 'eHOM XJIOPOIIIIACTOB U MUTOXOHJPHH.

Tema 1.3. MoOUIbHBIE T€HETUYECKHE JIEMEHTHI PAaCTEHUH.

Tema 1.4. TpaHCIIO30HHBII MyTareHe3 paCTEHUH.

Paznen 2. Cuctemsl pa3sMHOXKEHUS pACTEHUM U UX T€HETUYECKUA KOHTPOJIb.
Tema 2.1. JKuzHeHHBIE IUKIIBI PACTEHUH.

Tema 2.2. JIByAOMHOCTb KaK KpaiiHUI ciryyail posiBJI€HHUS] HECOBMECTUMOCTH.
Tema 2.3. Anomukcuc.
Paznen 3. 'eneTnueckrie METOIbI CEEKLIUU.
Tewma 3.1. Ionumuionaust, aHeyNIOU U, TAILIIOUTHSL.
Tema 3.2. [lutomnazmaTudeckas My»ckasi crepuinbHOCTh pacteHuit (LMC).
Tema 3.3. CrioHTaHHBIN U HUHIYLUPOBAHHBIN MyTareHe3 y pacTeHUi.
Pa3znen 4. 'eneTnka ”MMyHUTETa PACTEHUM.
Tema 4.1. IloHATHE UMMYHUTETA PACTEHUIA.
Tema 4.2. OCHOBHBIE THIIBI UMMYHHUTETA PACTEHUM.

Pasznen 5. I'eneTnka OHTOreHe3a pacTeHUN.

Paznen 6. ['eHeTnyeckne TEXHOJIOTMU PACTEHUI B PEIICHUU 3a/1a4 CEJIEKIIUH U CEMEHOBO/ICTBA.
Tema 6.1. ['eHeTnueckass HHXXEHEPHsI pAaCTEHUM.
Tema 6.2. 'eHOMHOE peJaKTHPOBAHUE PACTEHUH.
Tema 6.3. MonekysIsipHO-T€HETHUECKUE MapKephl B PELICHNH (DyHIaMEHTaIbHbBIX U MPAKTHUECKUX 3a/1a4
TEHETUKH U CEJIEKIIUH.

DopMa NPOMEKYTOYHOM aTTeCTALMH:

[TpomeskyTouHas arTecTanus NPOBOAUTCSA B popMe 3adera.
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