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

IanupyembiMu pesyiabtatamu OITOIIT

Kox HaumenoBanue Pe3ynbrarel 00y4yeHus, COOTHECEHHBIE C MHAUKATOPAMHU
KoMItes KOMIIETEHIINH JOCTUKEHHS] KOMITETEHIUI
TEHIIUU
CIIK-1 Cnocoben npuMeHsATh | Ha ypoBHe 3HAHMIA:

COBPEMEHHBIE - 3HaeT COBPEMEHHBIC MPOOJIEMBI TEHETHUKU PACTCHUN;

IIPEJICTaBICHUS 0| - 3HAeT TEOPETHYECKHUE OCHOBBI (DYHKIIMOHUPOBAHUS

CTPYKTYpHO- pacTeHUi IIpU pa3IMYHbIX CUCTEMAX PA3MHOKEHUS.

byHKINOHATBHON Ha ypoBHe ymeHmii:

OpraHM3alMy TE€HETUYECKOW | - yMEET NPUMEHATh I'€HETUYECKHME METOJbl aHaIu3a

POrPaMMBI pacTeHUid, | MPUPOAHBIX MOMYISINI U TEHETUYECKUX KOJUICKIIHA.

MeTOo1axX MOJIEKYJISIpHOH | Buiajeer HaBbIKAMU:

OMOJOTUM,  TEHEeTUKH U | - pelleHHs MPaKTUYeCKHX 3a7ad, TPeOyIoUmx

Ounonorun pa3BUTHUSA B | MOJIEKYJISIPHO-TEHETUYECKOTO0 TMOJAX0Ja W MPHUEMOB

npodeCcCHOHAILHON OMOJIOTUM PA3BUTHS;

JeSTEIIbHOCTH - JEMOHCTPUPYET TrOTOBHOCTh KPUTHUYECKU
aHATM3UPOBaTh HMH(POPMAIMIO B OOJACTH TCHETHUKH
pacTeHuil.

CIIK-2 Criocoben ucnoap3oBaTh | Ha ypoBHe 3HaHmMii:

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

TEXHOJIOTUM U OOOCHOBBIBAThH | HCIOJIb3yeMbIE MPU paboTe ¢ paCTEHUSMHU.

ux [IPUMEHEHUE B | Ha ypoBHe ymMeHMH:

npodeccuoHanbHOM - yMeeT IPUMEHATh COBPEMEHHbIE TI'€HETHYECKHE

JeSITEIIbBHOCTH TEXHOJOTHUM JJIsi pELIeHUs IOCTaBICHHBIX 3a]ad,
[IPOTHO3UPOBaTh M  ONpPENEeNsTh MOTEHIHAI HUX
MCIIOJIb30BaHUS.

Biageer HaBbIKAMM.

- CpPaBHEHMS MHCIIOJIb3YEMBIX TEXHOJOIMH € Y4ETOM
BO3MOYKHOCTEH M COBPEMEHHBIX TpeOOBAaHUH K OLIEHKE
3¢ (heKTUBHOCTH MpoIiecca.

2. O0bem u MecTO AUCHUILIMHBI B cTpyKType OIIOII
@daxynpTaTUBHAS JUCLUUIUIMHA OCBauBaeTcsa Ha 3 Kypce, 6 cemecTpe, B COOTBETCTBUU C Y4€OHBIM
IUTAaHOM, O0IIasi TPYI0OEMKOCTh JUCIMIUIMHBI B 3a4€THBIX €IMHHIIAaX cocTaBiser 2 3.e. (72 akaj. yaca).



3. Conep:kaHue M CTPYKTYPa AMCUUIIMHBI
3.1. CtpykTypa AUCHUTIINHBI.

O0beM TUCHMILIMHBI, Yac.
KonrakTHas pabora dopma TeKyIl1ero
HaNMeHOBALIE oOyyaromuxcs ¢ KOHTPOJIS
Ne mi/m Bcero MpenoaaBaTeIeM ycreBaeMocTu™®,
pa3aenoB, TeEM Cp o
4acoB 10 BUJIaM y4eOHBIX MIPOMEXKYTOUHOMN
3aHATUN aTTecTranuu
J | 13 | 13
Cemecmp N6
CTpyKTypHO-
pyHKkuMOHaNbHASA
Paznen 1 | opranmsanus reHOMa 15 4 6 5 P, I[*, (0)
pacTteHnuii " aHaJaImn3
(pyHKUMI reHa
CrpyKTypHO-(pYHKLIHOHATbHAS
Tema 1.1 | opranusaius reHOMa OJHO- U 5 1 2 2 0]
JIBYJIOJIBHBIX PACTEHUM
Tema 1.2 I'enom XJIOpOILIacTOB U 4 1 2 1 o
MUTOXOHJIPU
Tera 1.3 MoOubHbIe TEHETHYECKHE 3 1 1 1 O
AJIEMEHTBI pacTeHUM
Tema 1.4 TpaHCHO?OHHBIﬁ MyTareHes 3 1 1 1 P,
pacTeHuit
Cucrembl pPa3sMHOXKeHHUs
Pa3znen 2 | pacrenuii /| HX 12 2 6 4 P, II*, (0
TeHeTHYECKUI KOHTPOJIb
Tema 2.1 | )Ku3HEHHBIC IIMKIIBI pACTEHHUH 7 1 4 2 O
JIByIOMHOCTb KaK KpaWHHUM
Tema 2.2 | ciyuait nposiBieHust | 2,5 0,5 1 1 O
HECOBMECTUMOCTH
Tema 2.3 | AnmoMmuKcuc 2,5 0,5 1 1 P,J1,0
Pasien 3 I'enernueckue MeToabl | 4 6 5 P10
CeJICKIIUH
Tea 3.1 [onunnounus, aHeymiouaus, 4 1 1 5 0
raruIONINsl
[{uTrommazmaruyeckas
Tema 3.2 | myxckas CTEpUIIBHOCTh 8 2 4 2 O
pacrenuii (IIMC)
CrnoHTaHHbBIN u
Tema 3.3 | ”HAYIMPOBAHHBIN MyTareHes y 3 1 1 1 P,]1,0
pacTeHun
Pazten 4 FeHeTl/lKil HUMMYHHUTETA 10 2 4 4 P, 21*, o
pacTeHui
Tema 4.1 HOHS[TI/IeV MMMYHUTETA 3 1 1 1 P, 21*
pacTeHui
Tena 4.2 OCHOBHLVIe TUINIBI UMMYHHTETa 7 1 3 3 Pl
pacTeHui
Pasnen 5 FeHeTI/IRil OHTOreHe3a 10 2 4 4 P, Il*a o
pacTeHHui
Tema 5.1 | I'enernueckue ocHoBsl | 10 2 4 4 P,




O06beM TUCHUILIMHEL, Yac.
KonraktHas pabora dopMma TeKyuiero
HanMeHoBaHNE o0y4aromuxcs ¢ KOHTPOJIS
Ne mi/m Bcero MpenoaaBaTeIeM ycreBaeMocTu™®,
pasaenoB, TEM CP o
4acoB 0 BHJIaM y4eOHBIX MIPOMEXYTOUHOMI
3aHATHI aTTeCTaluu
JI JI3 I13
PEryJsiuy pa3BUTHS PACTCHUM
I'eHeTMuyeckue TEXHOJIOTMU
Pa3gen 6 | pacrennii B pemenuu 3agay | 10 2 4 4 P,J1,0
ceJIeKIIMH M CeMEeHOBOICTBA
Tema 6.1 FGHGTI/I‘-IE?CKaSI WHXXECHEPUS 3 1 1 1 P, /1*» o
pacTeHui
Tena 6.2 FeHOMH(ie peIaKTUPOBAHUE 45 0.5 5 2 P, T, 0
pacreHuit
MonekynsapHO-TeHETUYECKHE
MapKephbl B pelcHuH
Tema 6.3 | pyHgameHTaTBHBIX " 2,5 0,5 1 1 P, I[*, O
MPaKTUYECKHUX 3a/1a4 TeHETUKU
U CeJICKIINH
HUmoeo 3a cemecmp: 70 16 30 26
[TpomexxyTouHasi aTTecTanus 2 3auer
Bcero: 72
Ilpumeuanue:

* — opmul mexywezo kowmpons ycneeaemocmu: onpoc (0O), pepepam (P), odoknao c

npezenmayueti (/).
P, JI* - kaoxcowiii cmyoenm evibupaem 00HYy memy u3 100020 pazoeid OUCYUNIUHbL OJis
no02omosKu peghepama, 8 pamkax KOmopoz2o 8blNoaHsem 00KILao.

3.2. Coneprxanue TUCITUTITUHBL.

Paznen 1. CrpykrypHO-GyHKIMOHATBHAS OpraHU3aIisi T€HOMa PacTeHUW W aHalu3 (PYHKIUN
reHa.

Tema 1.1. CtpykTypHO-(YHKIIMOHATIEHAS OPTaHU3aI|sl TEHOMA OJHO- U JIBYIOJbHBIX PACTEHUH.

CtpykTypHO-(YHKIIMOHATBHAS OpraHU3aIis TeHOMa OJIHO- U JIBYJOJIbHBIX PACTCHHUM Ha pUMepe
MOJIeTIbHBIX pacTHTeNbHBbIX 00mekTOB (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). IlpencraBieHue O TOMOJOTMM W TOMEOJIOTUM TE€HOMOB pAacTeHHWW, CHHTEHHS W
KOJIMHEAPHOCTh T€HOMOB. [IpHHIMITBI CPAaBHUTENHLHOTO KapTUPOBaHUS. BHYTPUBUIOBON MOIMMOPHU3IM
T€HOMOB pacTeHui, MeTonabl aHann3a. Monekymsapasle JIHK-Mapkepbl M HX pojdp B T€HETHYECKHX
HCCIEN0BAHUAX U ceseKIMU. OCHOBHBIE KJIACCHI MOJIEKYJIIPHBIX MapKepOB.

Tewma 1.2. I'eHOM XJIOPOILTACTOB U MUTOXOHIPHIA.

Oco0eHHOCTH  OpraHu3alid  XJOPOIUIACTHOTO  TEeHOMa, KoJyiblieBbie  Moiekynsl  JTHK.
BapuaGenpHOCTh pa3mepa TIeHOMa XJIOPOIUIACTOB M €€ MNpUYMHBL. B3aumopelcTBue saepHOrO U
XJIOPOIUIACTHOTO TE€HOMOB. SI7epHBIE T€HBbl KaK pPETyJATOPbl AKCIPECCHU XJIOPOIUIACTHBIX T'E€HOB.
JlokazarenbcTBa SHA0CUMONOTUYECKOTO IPOUCXOKICHHS IIaCTU.

OcobeHHOCTH  OpraHuM3alud  MT-T€HOMa, KOHCEpBAaTHBHOCTb  MT-T€HOB M  BBICOKAas
BapuaOeIbHOCTh B TMOPSIKE HUX pacrnojioxeHus. B3aumoneilcTBue sIepHOro, XJIOPOIJIACTHOTO H
MHUTOXOHJIPHAIIBHOTO T€HOMOB.



Tewma 1.3. MoOuTbHBIE TCHETUUECKHE DJIEMEHTHI PACTCHUM.

KoHTposmpyromue 3J1eMEHTbl PacTeHHH M HUCTOpUs UX OTKpeITHA, oT b. MakKnunTok 10
HACTOSIIEro BpeMeHH. BinsHue MOOMIBHBIX 3JIEMEHTOB Ha M3MEHEHHE T€HOMHOM CTPYKTYpPbI pacTeHUi
1 aKTUBHOCTH I'€HOB.

Tema 1.4. TpaHCnIO30HHBII MyTareHe3 pacTeHUM.

TpaHCO30HBI KaK TI'€HETHYECKUH HMHCTPYMEHT I HCCleloBaHMs (yHKIMM TreHa W Oenka.
Vcnonb30BaHue TPaHCIIO30HOB Ul HAIPABICHHOIO MyTareHe3a M MHaKTUBalMM reHa. KiioHupoBanue
I€HOB C IOMOILBIO «BBITATMBaHMS 3a TPAHCIO30H». BblneneHue reHoB, MapKUPOBAaHHBIX MHCEPLUEH.
IIpenmymiecTBa U HEJOCTATKU MHCEPUMOHHBIX, DMC-UHIyIUPOBAaHHBIX U AEIELIUOHHBIX MYTAaHTOB AJIS
pereHus 3a1a4 (yHKIIMOHATbHONW T€HOMUKH.

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

Tema 2.1. )KuzHeHHbIEe HUKIIbI PACTEHUH.

CooTHolIeHHE IOJIOBOTO M Oecriosioro  pa3sMHoOkeHus. (CaMOONbUIEHHE U IEPEKPECTHOE
omogoTBopenue. ITonoBeie cuctemsl pacteHuil. I'epmadpoauTHBIE BUABI C IEPEKPECTHBIM OIBIJICHUEM U
IeHEeTUYeCKOM cuctemMoil HecoBMmecTumocTH. HecoBmecTumocTb, rerepoMoppHas ¥ ToMOMOpPQHas.
OcHOBHbIE TPUHIUNBI (PYHKIMOHUPOBAHUS TaMEeTOQUTHONM M CIOpOPUTHON cucTteM TOMOMOP(HOMI
HECOBMECTMMOCTHU. ['€Hbl, KOHTPOJIUPYIOIME CUHTE3 PACMO3HAIOUIMX CYOCTAaHIMI B IbUIbLIE U TKAaHU
necTuka. MHOKECTBEHHBIE allJIeJIi T'€HOB HECOBMECTHMMOCTH M MX TaluloTUIbl. TpaHCreHHas MOJelb
MOJYYeHHsST CaMOHECOBMECTUMOCTH y TpuponaHoro camoonbumntens A. thaliana, 3nauenue manHOTO
SKCIIEPUMEHTA JJIsl CO3JaHHUsl CaMOOIBUIAIOIIMXCS TPAHCTEHHBIX pacTeHHWi. buonormyeckoe 3HaueHue
HECOBMECTUMOCTH B MOJJIEP’KaHNUU T€TEPO3UTOTHOCTH MOMYJISLUH.

Tema 2.2. JIByTOMHOCTb KaK KpallHUM Cily4yail IpOsBICHUS] HECOBMECTUMOCTH.

CrpykTypHO-QYHKIIMOHATbHAS OpPraHU3allUs IOJIOBBIX XPOMOCOM JIBYIOMHBIX DPACTEeHMHA Ha
npumepe Carica papaya, Silene latifolia 1 Rumex acetosa. I'eHeTnyeckuii KOHTpPOJIb MOJAEPIKAHUS
JBYJIOMHOCTH.

Tema 2.3. AnoMukcuc.

AmnoMkcuc — mpupogHas (opma BTOPUUYHO-OECTONOro pasmMHOXeHHs. Vcropusi uszydeHus
anoMukcuca. Hapyiienue nponecca JBOMHOIO OIMJIOJOTBOPEHHS Y LIBETKOBBIX PACTEHMH KaK MPUYMHA
oOpa3oBaHMsl aNOMUKTUYHBIX ceMsH. OCHOBHbBIE THIBI allOMHMKCHCA, €ro pacnpocTpaHEeHue u
SBOJIIOLIMOHHAS POJIb.

Pa3nen 3. ['eneTnueckne METOBI CENEKIUH.

Tema 3.1. Ionununonaus, aHeyIIon1ns, TarJOuIusl.

MexaHu3Mbl BO3HMKHOBEHHsI TOJHIUIOWJOB M UX KiIacCU(UKAIMA, aBTOMOIMOJIUIUIONIB |
amnononumuionipl.  IlomumnonaHoe  MPOMCXOXKIAEHWE  BAXHEHIIMX  KYJIBTYPHBIX  PAcTEHMM.
[Taneononumionasl ¥ HEOMOJIUIUIONABI. Ponb oTnaneHHOW ruOpuaM3alii B BO3HUKHOBEHUH BHUJIOB,
PEKOHCTPYKIMS TEHOMOB pacTeHUM. SIBleHHEe reTepo3uca U TUIOTE3bl 0 MEXAaHHU3MaxX €ro MPOSIBICHHUS.
I'enernueckue 3¢ dextsl npu nonumionanu. Cynpba IyMIUIIMPOBAHHBIX T'€HOB Y aJUIONOJUIIIOUIOB.
BnusHue mnoaumionan3alud Ha OSKCIPECCHI0 TEHOB Y aJUIOMOJIMIIOWJOB: SIBJICHHE 3aMOJIKAHHS
AYIUIMIUPOBAHHBIX TEHOB (PELMIIPOKHOE M opraHcnenuduyHoe), auBepcUUKanus (YyHKINH,
U3MEHEHHUE YpPOBHS JKCIPECCHU. OINHUIC€HETHMUECKUH MEXaHM3M 3aMOJIKaHMsI TeHoB. CHHTETHYECKHE
MOJIUIIONIBl apaOUAONCUC U U3YYEHUs SKCIPECCHH IYIJIMIMPOBAHHBIX T'€HOB B DSy MOKOJCHHMH.
Ponp monumiouauu B 3BOJIONMM TI'EHOMOB  pacTeHMH W BupooOpaszoBanus. CTpykTypa
AJUTONOJIUIIONTHBIX T€HOMOB IIIEHHUIIBI, XJIOMYaTHUKA, TpUTHKAE, U ap. [IpakTudyeckoe ucnonb30BaHue
pa3HbIX TUIIOB MOJUIIOUIOB.



AHeymionus I penieHus 3aaad KapTHUpOBaHUA T'e€HOB. THUIbI aHEYIUIOWI0B. MOHOCOMHBIN U
HYJUIMICOMHBIM aHalu3 Ha NpuMepe MieHuupl. [Ipumepbl NpUMEHEHHsS AHEYIUIOMAMM pacTEeHUil B
pEeLICHUH IPAKTUYECKUX 3a1a4 N'€HETUKHU U CEJIEKI[UU PACTCHUM.

["arionbl €CTeCTBEHHBIE M HCKYCCTBEHHBIE. METOIbl MOJY4YeHHs TaIuIOMIOB: OJIM3HEOBHIH
METO/, TICEBJIOTaMHsl, HHIYIUPOBAHHBIN aHAPOTEHE3 B KYJIbTYPE MBUIbHUKOB, THOPUIU3AIMS C JPYTUMH
BUJIAMU U CEJIEKTUBHASI STUMUHALIMS XPOMOCOM B THOpUIHOM 3apoabiiie. [IpakTuyeckoe UCoib30BaHKe
Y 3HAYEHHE TaryionI0B B CEIEKIIMOHHOM IIpoLiecce.

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

IIMC kak pe3yiabTaT B3aMMOACWCTBUS T'CHOB sapa M MuToxoHapuii. Snepusie Rf-rens
BOCCTAHOBUTENN (EPTHIIBHOCTU TBUIBLBI U XUMEpPHbIE MT-TeHbl. Poimb MT-XUMEpPHBIX TEHOB B
00pa3oBaHMM XUMEPHBIX TOKCHYHBIX OEJIKOB KaK MPUYMHBI CTepuwibHOCTH TbUIbLBL.  PHK
penaKkTupoBaHuE XUMEPHBIX MT-TeHOB. Ucnionbs3zoBanue [IMC B cenekunoHHOM Ipolecce Il MOTydeHHs
reTepO3UTOTHBIX THOPUIIOB.

Tema 3.3. CrioHTaHHBIN U UHIYLUPOBAHHBIN MYTarcHe3 y pacTeHUM.

Snepuble W nuromazMaruyeckue Mytanuud. OCHOBBI 3aKOHAa T'OMOJIOTMYECKHX PsIJIOB
HacyencTBeHHo u3meHunBocTy H.M. BaBunoBa. UnayiiupoBaHHbIil MyTarenes pacteHui Gu3nuecKumMu,
XUMUYECKUMH MYyTareHaMu M TsDKeJIbIMH MeTauiamu. CHekTp BO3HHMKAroWMX MyTauuil. OCHOBHbIE
IIPUHLIMIIBI BBIJEJIEHUSI MYTAlMil y CaMOOIbUINTENEH, EPEKPECTHUKOB U BETETATUBHO Pa3MHOXKAEMBbIX
pacteHuil. XuMepbl, CTPYKTypa XMMEpPHOIO PacTeHUsl U CyAb0a MYTAaHTHOI'O CEKTOpa B OHTOICHE3E.
PactuTenbHbIE TECT-CUCTEMBI /Il OLIEHKH MYTareéHHOTO JEWUCTBUS Pa3IMYHBIX COCAUHEHUH U (PaKTOpOB
OKpy>karo1el cpeapl. CeneKMOHHbIE JOCTUKEHMSI C UCIIOJIB30BaHUEM METOJ]a MyTareHesa.

XpOMOCOMHAsI MH)KEHEpUsl pacTeHuil. MaHMIylIsiuud XPOMOCOMHBIM COCTABOM pAcCTEHUN Ha
YPOBHE LIENBIX I'€HOMOB, OTACIBHBIX XPOMOCOM U HUX CETMEHTOB C LIEIBIO YBEIMYECHHS N€HETUYECKOTO
pa3Hoo0pa3us KyIbTYPHBIX BHJIOB.

Pa3nen 4. I'eneTrika MUMMyHUTETa PACTCHUM.

Tema 4.1. IlondaTre ”MMyHHTETA pacTEHUI.

Bxnan H.W. BaBunosa B nsydenuu npodiaemsl UMMyHUTETa. OCHOBHBIE BO30OyIuTENN O0JIE3HEH U
BpeauTeNny pacTeHni. [IpakTnueckoe 3HaYeHHE U3yYEHUs] TEHETUKY UIMMYHHUTETA PACTEHUN.

Tema 4.2. OCHOBHBIE TUIIBI HUMMYHUTETA PACTEHUH.

BpoxieHHbI aKTHBHBIH MMMYHHUTET — YCTOMYMBOCTb K OOJI€3HH, KOTOpas 00ecreyrMBacTCs
CBOMCTBAMM pACTEHUH, MpPOSABISIOIIMMUCA Y HHUX TOJBKO B CJIy4ae HamaJeHUs IaTOreHa.
[TproOpeTeHHbIE MMMYHHUTET DPACTEHUH, OCOOCHHOCTH, OTIMYUS OT MPUOOPETEHHOTO HMMYHHUTETa
KUBOTHBIX.

Pazpen 5. I'eHeTnka OHTOreHe3a paCTEHUM.

OO61re TpUHLKIIBI PETYISIIUKA Pa3BUTHS pacTeHUM. [ eHeTHueckne OCHOBBI PETYISILIMKM Pa3BUTHS
pactenuii puroropmonamu. ['eHeTnyeckuit KOHTPoJb MopdoreHe3a pacTeHu. I'eHeTnueckuii KOHTPOIIb
pa3BUTHUS pa3HBIX JOMEHOB 3apoJbllIa. ['eHeTHYeCKnid KOHTPOJIb PA3BUTHS AMKAJIbHOM MEpPHCTEMBI
nobera, TUCTa, KOpHs. ['eHeTHUecKnii KOHTPOJIb MHUIIMALMY [[BETEHUS], Pa3BUTHUSI MEPUCTEMBI 1[BETKA U
opraHoB 11BeTka. ABC-MO0ze/Ib TEeHETUYECKOTO KOHTPOJIS PAa3BUTHS LIBETKA.

Pa3znen 6. 'eneTnueckrie TEXHOJIOTUHM PACTEHUM B PEIICHNH 33]1a4 CEIEKIIUU U CEMEHOBOICTBA.

Tema 6.1. I'eneTnueckast MH)XEHEPHsI pACTEHUH.

HcTopust mosydyeHUs TPAaHCT€HHBIX pacTeHMH. MeToApl MOJIydeHUs TPAHCIEHHBIX PacTEHH.
[IpsiMbie MeTOABI TONYYCHHUS TPAHCTCHHBIX PACTCHH. BEKTOpHI UIsi TEeHETHYeCKOW TpaHCcopMaluu
pactenuii. Co3maHWe KOWHTETPATUBHBIX M OWHAPHBIX BEKTOPOB I TepeHoca uyxkepomnon JIHK.
Hcnonbs30BaHNe CENEKTUBHBIX MAPKEPOB U PEMOPTEPHBIX T€HOB.



OOnacTu NpUMEHEHUs] TPAHCTE€HHBIX pacTeHu. [lolyuyeHre kauecTBEHHO HOBBIX IPOAYKTOB Ha
OCHOBE TPAHCIEHHBIX PACTCHMI: C 3aMEJICHHEM CO3PEBaHUS M KOHTPOJIUPYEMBIM CO3PEBAHMEM;
yIy4lIEHUE MHIIEBBIX M TEXHOJIOTMYECKUX CBOMCTB; YCTOWYMBBIE K TIepOMLIMIAM; YCTOWYHMBBIE K
HACEKOMBIM-BPEIUTENSIM; YCTOHYMBEIE K OOJIE3HSAM U Jp.

Mertabonuueckass WH)XXEHEpPUS HAa OCHOBE TPAHCTCHHBIX TEXHOJIIOTHH — BOCCO3JaHUE
OTCYTCTBYIOLMX METa0O0JNYECKUX MyTel. TpaHCreHHble pacTeHUs pUca ¢ KAPOTUHOUAAMU, TPAHCTCHHbIE
pacTeHus: ToMaTa C IUJI0JJaMH, HAaKaIUIMBAIOIMMK aHTOLIMAH, ToyOble po3bl U IBO3AUKU. TpaHCTeHHBbIE
pacTeHusT — HPOAYLEHThl (apMaleBTHUECKUX O€NKOB, BaKIMH, aHTUTeN. TpaHcpopmarus
xaoporactaor JJHK.

Pa3paboTrka MeTOAOB 3alllUThl OKpYXKAIOLIEH Cpepl Ha OCHOBE TPAHCTEHHBIX pPACTEHUM.
buonerpanupyemsle Marepuansl Ha OCHOBE TPAHCICHHBIX PACTEHHMN. TpaHCTEHHbIE pPACTEHMS MU
OUYUCTKU IIOYB M BOJOEMOB (IIOIJIOLIAOLIUE U Pa3pyLIAIOIINe TOKCHUUHBbIE COEAMHEHHUs). TpaHCreHHbIE
pacTeHuss — TeCTephl 3arpsA3HEHUN. BUOTOIIMBO M3 TPAHCTEHHBIX PACTEHHUM. APryMEHThl IPOTHBHUKOB
UCIOJb30BaHUS TpPAaHCTEeHHbIX pacTeHui. [loTeHnuanbHble TPOOIEMBbI HCHOJIB30BAaHMUSA TPAHCTEHHBIX
pPacTeHHH U IIyTU UX PELLICHUS.

Tema 6.2. 'eHOMHOE peTaKTUPOBAHUE PACTECHUM.

Cucrema CRISPR— Cas nns mnonyyeHus LENEBbIX MYTAalMM B Pa3Iu4HbIX PaCTUTENIbHBIX
opranusmax. Tumbl mytanuii, renepupyembix CRISPR—Cas9. Penakrtopbl LMTO3MHOBBIX OCHOBaHHM
(CBE) u penaxtops! aieHMHOBbIX ocHOBaHUM (ABEs) na ocnoBe CRISPR u ux oco6ennoctu.

Tema 6.3. MoJneKymsipHO-TeHETHIECKNE MAPKEPhI B peIIeHNH (pyHIaMEHTAIbHBIX U MPAKTHYECKUX
3a/lad TEHETHKM M CeJNeKUMU. THUMbl TeHETHYECKHMX MapKepoB. MeTojpl cOo3JaHUsl T€HETUYECKHX
MapkepoB. OCOOEHHOCTM TPUMEHEHHs TIEHETHYECKMX MAapKepoB B pEIIEHUM TIEHETHUYECKUX MU
CEJIEKIIMOHHBIX 3aj1a4. MapkeponocpeoBaHHas CeneKUus pacTeHUH. [IpMHIMIBI TEHOMHOM CeleKInu
pactenuil. [IpakTrdeckue npuMepsl IPUMEHEHHSI METOI0B MapKEPHOI M TEHOMHOM CEJIEKLIUU PACTEHUH.

4. ®oH/1 OLIEHOYHBIX CPEACTB M0 AUCHHILIMHE
4.1. ®opmbl U OLIEHOYHBIE CPEJICTBA TEKYILIETO KOHTPOJISL.

4.1.1. B xoze peanu3aiuy JUCIHUILIMHBI UCTIOIB3YIOTCS Cleayrome (opMbl TEKYIIET0 KOHTPOIS
YCIIEBAEMOCTH 00YUaIOUIUXCS: onpoc, peghepam, 00KAAO ¢ npe3eHmayuel.
4.1.2. OnieHOYHBIE CPECTBA TEKYIETO KOHTPOJIS YCIIEBAeMOCTH.
Ompoc:
Obpa3zyvl 6onpocos ycmuo2o onpoca:
. YKa3atb 0COOCHHOCTH OpraHU3aINK PACTEHUN KaKk 00beKTa TeHETUYECKUX UCCIICTOBAHMI.
. 3HaYeHNE MOJIETThHBIX 00OBEKTOB B TCHETUKE PACTCHUH.
. YKa3arhb TUIIBI TOJUIIJIOUIOB U PA3IMYHe MEKTy HUMHU.
. [losicCHUTH TEpMUHBI TOMOJIOTUU U TOMEOJIOTUU T€HOB U T€HOMOB.
. OOBSICHUTH CYTh TEPMUHOB CHHTEHHS U KOJMHEAPHOCTh TPYIII CLETIICHHUS.
. UTo Takoe CpaBHUTEIBLHOE KapTHPOBaHUE?
. Ponp monummonany B 3BOJIIOLIMM T€HOMOB PACTEHHUIA.

01 N LN AW N —

. 'enernueckue 3QppexThl TyMIuKani.

9. Tunsl cCaMOHECOBMECTUMOCTHU- raMeTO(GUTHAS WK CITOPOPUTHASL.
10. Kak onpenenuth THI CAaMOHECOBMECTUMOCTH.

11. ITposiBnenne LIMC n ee npu4nHBL.

12. XumepHsie rensl MmutoxoHapuid u [IIMC.

13. Metonbl osTy4yeHUss MHAYIIMPOBAHHBIX MYTaLlUH.

14. UmmyHHTET pacTeHuil — cnenuduyeckuii 1 HecneupuuecKui.
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Pedepar:

IIpumepnvie memol peghepamos:

1. Tpancrennsie pacTeHHUs — MPOAYLEHTHI (papManeBTUYECKUX OEIKOB, BAKIIUH, AaHTUTEIL.

2. TpaHCreHHBIE pacTeHHUs JUId OYHCTKU TOYB M BOJOEMOB (TIOTJIOLIAIOIIME W pa3pyllaroine
TOKCUYHbIE COEMHEHMSI). TpaHCT€HHbIE PACTEHMSI — TECTEPHI 3arpsI3HEHUM.

3. ABC-moJeb reHeTHUeCKOro KOHTPOJIS pa3BUTHS LIBETKA.

4. MaHuMIyJIssUU XPOMOCOMHBIM COCTaBOM PAaCTEHMH Ha YpOBHE LENbIX F€HOMOB, OTIEJIBHBIX
XPOMOCOM M UX CEIMEHTOB C LI€JIbI0 YBEIUYEHHS TEHETHUECKOro pa3sHo00pa3usl KyIbTypHBIX BUJIOB.

JIOKJIaJ ¢ Ipe3eHTalluEN:

Kaxnplii cTyeHT BBIOMpaeT OAHY TeMy M3 JI000ro paszaena AUCHUILIMHBI JUIS IMOJTOTOBKH
pedepara, B paMKax KOTOPOTO BBIIOJIHSET JOKJIA/ C MPE3CHTALUEH.

4.1.3. [llkana oLleHNBaHUS I TEKYILErO0 KOHTPOJIS

Pe3ynbraThl TEKymero KOHTPOJS SBISIFOTCS COCTABISIFOIIMMU IPOMEXKYTOYHOM aTTecTalud U
JOJDKHBI COOTBETCTBOBATh KPUTEPUSIM, IIPUBEICHHBIM B I1. 4.2.3.

4.2. ®opmbl U MaTepHAIIbI MPOMEKYTOYHON aTTECTALIUU.

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

4.2.2. O1ieHOYHBIE CPEICTBA IS TPOMEKYTOUHOUN aTTECTAIMH: HOPMPOIUO.

Topmdonuo no oucyuniune ckraovieaemcs us:

- y4acTHs B ONPOCcax Ha CEMUHApax;

- BeITIOJTHEHUS pedepara;

- IOATOTOBKH JTOKJIA/a.

4.2.3. [lIkana orneHUBaHUSA

Kpumepuu u wxana oyenusanusi no onpocy:

«Omauuno» - BbICTaBJIsIETCs 00ydarouieMycs, 0OOHapyXKUBIIEMY BCECTOPOHHEE, CUCTEMaTHYECKOe
U T1yOOKOe 3HaHUE TeopeTHdecKoro marepuana. OOydaromuiics pacKpblUl cOAepXaHHe MaTepuaa B
o0beMe, MPEeTyCMOTPEHHOM IPOTPaMMOMN, HM3JIOKWI MaTephall TPAMOTHBIM SI3BIKOM B OTpEAETICHHOMN
JIOTHYECKOW TIOCIIEIOBATEIIbHOCTH, TOYHO HCIIONB3YSl TEPMHHOJIOTHIO JIAHHOTO TpeaMeTa KakK ydeOHOM
IVCHIUIUIMHBL, OTBEYAJl CaMOCTOSTENhHO 0O€3 HaBOISIIMX BOMPOCOB mpernoaaBatens. OOydarommiics
MOCJIe/IOBATEIbHO M HCUEPIIBIBAIONIE OTBEYAET Ha IIOCTABJIEHHBIE BOIPOCH], CBOOOJHO TNPHUMEHSET
MOJIy4YE€HHBIE 3HAHMSI HAa IPAKTHUKE MPU PEIICHUH CUTYallMOHHBIX 3a7ay.

«Xopowio» - BBICTaBIAETCS OO0yYalOLIEMYCs, OOHAapYXMBIIEMY IIOJHOE 3HaHME Y4eOHOTro
Mmatepuana. Obydaronuiics oTBedaer 0e3 HaBOIAIIMX BONPOCOB U HE JIOIMYCKAeT MPU OTBETE CEPhE3HBIX
omuOO0K; yMeeT MPUMEHSTH MTOJTy4YeHHbIC 3HAHUS Ha TTPAKTHKE.

«Yooenremeopumenvno» - BbICTaBiseTCS 00ydaromeMycsi, OOHApYXHUBIIEMY 3HAHHE OCHOBHOIO
y4eOHOTO MaTeprasia B 00beMe, HeOOXOAMMOM IS JaJIbHEHIIeH ydeObl W MpeacTosimer paboThl 1o
npodeccuu, CHpaBISIOMEMYCS C BBITONTHEHHEM 3amanuii. OOywaromuiics 3HaeT JUIIb OCHOBHOM
MaTepual; Ha 3aJaHHble BOMNPOCHI OTBEYAeT HEAOCTATOYHO YETKO M TMOJHO, YTO Tpedyer
JIOTIOTHUTEBHBIX U YTOYHSIOIIUX BOIMPOCOB TPEMOJaBaTeNsl; MPAKTUYECKHUE 3aJaHUsS BBITOJIHSAET C
OIIMOKaMU, HE OTPaXKAIOIMIMMHCS Ha Ka4eCTBE BBHITTOIHEHHOU PabOoTHI.

«Heyoosnemsopumenvrno» - BbICTaBIsIeTCs OOydaromeMycs, OOHapyXHBIIEMY MpoOenasl B
3HAHUAX OCHOBHOTO yueOHOro marepuana. OOydaromuiics He MOXKET MOJHO W MPaBWIBHO OTBETUTH Ha
MOCTABJIEHHBIE BOMPOCHI, MPH OTBETaX JOMYCKAaeT TrpyOble OLIMOKH; TNpaKTUYECKUE 3a/laHusi He
BBITIOJTHSIET WJIM BBHITIOJHSET C OMMOKAMHU, BIUSIOMIMMY Ha KaYECTBO BBIMOJIHEHHON pabOThl; OIIMOKU HE
3aMeyaeT U He UCTIPaBIIsieT.
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Kpumepuu u wikana oyenusanus peghepama:

[1pu orieHnBaHuM pedepara yUUTHIBACTCS coliepKaHue U 0opmIIeHHUE paboThI.

Conepxanue u opopMieHHE pedeparta OLIEHUBACTCS TI0 CICIYIOIHUM (hakTopam:
- TIIyOMHBI pa3pabOTKH MPOOIIEMBI;

- OCHOBATEJIHbHOCTH UCIIOJIh30BAHUS HAYIHOM JTUTEPATYPHI;

- CAMOCTOSTEIBHOCTH ¥ TBOPYECKOMY TIOJIXO1Y K OCMBICIICHUIO TEMBI,
- IOCTOBEPHOCTH Y HAYYHOH 0OOCHOBAHHOCTH BBIBOJIOB;

- oopmiteHHsI pedepaTa B COOTBETCTBUH C TPEOOBAHUSMH.

«Omauuno» - BBICTABISCTCS, €CIIM BBIIOJIHEHBI BCE TPEOOBAHMS K HAIMCAHUIO M 3alIHTE
pedepara: obo3HayeHa MpoOIIeMa U 00OCHOBaHA €€ aKTYaJIbHOCTb, C/ICIAaH KPAaTKUi aHalu3 Pa3IMYHbIX
TOYEK 3pEHHMsl Ha paccMaTpuBaeMyl0 MpoOJIeMy U JIOTMMHO H3JI0KEeHa COOCTBEHHAs IO3MIMS,
copMyIHpPOBaHbI BBIBOJIBI, TEMa PACKPHITA MOJHOCTHIO, BBIIEPKAaH 00bEM, COOIIOICHBI TPEOOBAHUS K
BHEIIHEMY 0()OPMJICHHIO, JaHbI IPABUIIbHBIC OTBETHI HA JONOJHUTEIBHBIC BOMPOCHI IIPH 3aIIUTE.

«Xopowio» - BBICTaBISIETCS, €CIIM OCHOBHBIC TpeOOBaHMs K pedepary U ero 3aliuTe BBITOJIHCHBI,
HO TIPU ITOM JIOMYILIEHBI HEIOYETHI; B YACTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKCHHHM MaTepuala,
OTCYTCTBYET JIOTUYECKasl MOCIICIOBATEIBHOCTD B CYXJICHUAX; HE BBIJICPkKAaH 00bEM pedepara; UMErTCs
yIyIIeHHs: B 0POPMIICHUY; Ha JIOTIOJIHUTEIILHBIC BOIPOCHI TPH 3aIUTE JAHbI HETIOJIHBIC OTBETHI.

«Y0oenemseopumenvHo» - BBICTABIACTCS, €CIM HMMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT
TpeboBaHMi K pe)epUpOBAHUIO; B YACTHOCTH: TEMa OCBEILCHA JIUIIb YACTUYHO; JOMYIICHbI (PaKTUUCCKHE
OIIMOKY B COZEp)KaHMU pedepara WM MPH OTBETEC HA JOMOJHUTEIBHBIC BOIPOCHI, BO BPEMS 3allMThI
OTBETHI Ha JIOTIOJIHUTEIBHBIE BOIIPOCHI JIaHBI HE MOJIHBIC WJIK OTBETHI OTCYTCTBYIOT. OTCYTCTBYET BBIBO/I.

«Heyoosnemsopumenvno» - BBICTABISCTCSA, €CIU TeMa pedepaTta HE pPACKPhITa, BBISBICHO
CYILECTBEHHOE HEMOHMMaHKE MPoOIeMBbl HITH ke pedepaT He MpeCTaBIeH BOBCE.

Kpumepuu u wikana oyenusanus 0oknada ¢ npezenmayuei.

ougpepenyuposannas oyeuka:

[Tpu orieHMBaHUM JTOKJIa/1a C MPE3CHTAIIUEH HCIIONB3YIOTCS CISAYIONINEe KPUTCPUH:

— COOTBETCTBHE BBICTYIIJICHHS TeMe, TIOCTABJICHHBIM IICJISIM U 3a]1a9aM;

— TIyOWHa, IMOJTHOTA PACCMOTPEHUS TEMBI;

— 000CHOBaHHOCTh BBIBOJIOB;

— JIOTUYHOCTh, CTPYKTYPUPOBAHHOCTD, IIEJIOCTHOCTh BBICTYILICHUS;

— pedeBas KynabTypa (CTWJIb W3IIOXKEHUS, SICHOCTb, YETKOCTh, JIAKOHUYHOCTH, JOXOJYHUBOCTH,
MyHKTYaJbHOCTh, HEBEPOAIbHOE COIIPOBOXKICHUE, TPUMEPaMH, IUTaTaMH U T.J.);

— HaTJIATHOCTh, IPE3E€HTA0CIBHOCTD;

— BJIaJICHUE MAaTepPHAJIOM M YMEHHE JIaBaTh 000OCHOBAHHBIC OTBETHI HA BOIPOCHI BO BpeMsi 00CYKICHUSI.

OO01mmast oTleHKa YUYUTHIBAET OIICHKY 3a JIOKJIA]] C TPE3CHTAIlMEeH U OTBETHI Ha BOTIPOCHI.

«Omauuno» - BBICTABISETCS, €CIU BBIOJHEHBI BCE TPEOOBaHUS K JOKJIANy WM TPE3CHTAIHH:
o0o3HaueHa mpoOiemMa U 00OCHOBaHA €€ aKTyaJlbHOCTh, CHENAaH KPAaTKUN aHalW3 Pa3IUYHBIX TOYEK
3peHusl Ha pacCMaTpPUBAEMYIO MPOOIEMY U IOTUYHO U3JI0KEHA COOCTBEHHAS TO3UIIHSL, CPOPMYITHPOBAHBI
BBIBOJIBI, T€Ma pPAaCKphITa MOJHOCTHIO, BBIAEPKAaH OOBEM, COOMIOACHBI TpeOOBaHHS K BHEUTHEMY
odopmIleHHI0, TaHbl TIPABUIBHBIC OTBETHI HA JTOTIOTHUTEIbHBIC BOMPOCHL.

«Xopouio» - BBICTABJISIETCS, €CIIM OCHOBHBIE TPEOOBaHMSI K JIOKJIATy M MPE3CHTAIIMN BBITOIHEHHI,
HO TIPH ITOM JIOMYIIEHBI HEMOYETHI; B YACTHOCTH, MMEIOTCS HETOYHOCTH B HW3JIOKCHHHM MaTepHaa,
OTCYTCTBYET JIOTHUYECKas MOCIIENIOBATEIBHOCTh B CY)KICHHSX; HE BBIIEpKaH 00BEM JOKIaIa; UMEIOTCS
yITyIIeHus: B 0)OPMIICHUH MPE3CHTAIINH; Ha JTOTIOJTHUTEIBHBIC BOTIPOCHI JaHBI HEMTOJHBIC OTBETHI.
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«¥Y0osnemseopumenvno» - BBICTABIACTCA, €CIM HMMEIOTCS CYIICCTBEHHBIC OTCTYIUICHHS OT
TpeOOBaHMI K JIOKJIQAy; B YAacTHOCTH: TE€Ma OCBEIEHA JHIIb YAaCTUYHO; JOMYIIEHBI (haKTHUYECKUe
OomKOKH B COJICPKAHUU JIOKJIaa U (MIIM) IPE3CHTAlMK WK TIPU OTBETE Ha JIOTIOJIHUTENIFHBIE BOTIPOCHI; BO
BpeMs JIOKJaJa OTBETHl Ha JOMOJHHUTEIbHBIC BOMPOCHI JAHBI HE MOJHBIE WM OTBETHl OTCYTCTBYIOT.
OTCyTCTBYET BBIBOI.

«Heyodosnemseopumenvno» - BBICTaBISETCS, €CIM TeMa JOKJIaAa HE pPACKPHITA, BBISIBICHO
CYILECTBEHHOE HEMOHMMaHKE POOJIEMBI MIIH K€ JIOKJIAJ C TPE3CHTALMeH HE MPE/CTaBICH BOBCE.

Hmozosas oyernka no oucyuniune:

OueHka «3qumeno» - BBICTABISIETCS O0y4alomEeMycCs, IOJYYHBLIEMY OLCHKH «OMIUUHOY,
«XOPOULOY U KYO0BI1eMBOPUMENLHOY 33 OTBETHI B X0/I€ OIIPOCOB, pedepar U JOKIaL.

Onenka  «wHe o0yyaromemycs,
«Hey0os1emeopumenbHo» X0Ts Obl 32 OJJMH KOMIIOHEHT TTOPT(OIIHO.

3a4meHo» - BBICTABJIACTCSA MOJIYYMBLICMY OLICHKY

4.3. CoOOTBETCTBHE OILIEHOYHBIX
dbopMUpyEeMBbIM KOMITETEHIUSAM

CpCacCTB HpOMe)KYTOHHOfI arreCrauiyuy 10 JUCIHMIIINHC

Kox O1ieHOYHBIE CPENICTBA TPOMEKYTOUHOM aTTECTALINH
KOMIICTC

— [Toptdonuo
CIIK-1 +
CIIK-2 n

4.4. Kputepuu onieHKH cpOpMHUPOBAHHOCTH KOMIIETEHILIMH B paMKaX MPOMEXYTOUHOM aTTecTaluu
10 TUCLUIUINHE

Kon CTPYKTYPHI Kputepuu onieHku copMHUPOBAHHOCTH KOMITETEHIIUN
€ DJIEMEHTBI
KOMIIETEH
OLICHOYHBIX
1007078 He chpopmuposana CdopmupoBana
CPEICTB

He 3HAET COBPEMEHHBIE 3HaeT COBpPEMEHHbIE MPOOIEMbI
pOo0JIEMbI T€HETUKU PACTEHUM; TE€HETUKH PAaCTEHUN;
3HaeT TEOpPETUYECKHE OCHOBBI 3HAaeT TEOPETHYECKUE OCHOBBI
(YHKIIMOHUPOBAHUSI ~ pacTeHUM (GYHKIIMOHUPOBAHUS ~ pacTeHUI
IIPU  PA3IMYHBIX  CHCTEMAaxX pu Pa3INYHBIX cucTeMax
Pa3MHOKEHHS. Pa3MHOKEHUS.
He ymeer [IPUMEHSATD YMeeT NpUMEHATh I'€HETUYECKUE
TEHETUYECKHE METOMAbl aHalIu3a METOABbl ~ aHalu3a IMPUPOAHBIX

CIIK-1 [Toptdoamo NPUPOAHBIX  MONYJAUUHA U NONYJALMM UM TEHETUYECKUX
TEHETUYECKNX KOJUIEKIIUI. KOJUIEKIIUH.
He Bmaneer HaBbIKaMM penieHus Biageer HaBblkamMuM  penieHus
MIPaKTUYECKHUX 3a/1ad4, MPaKTUYECKHUX 3a7a4, TPeOYIOIMMX
TpeOyromux MOJIEKYJIIPHO- MOJIEKYJISIPHO-TEHETHYECKOT O
TEHETUYECKOTO0  MOJAX0Ja U MOJX0Aa M TPUEMOB OHOJIOTHU
pUeMOB OMOJIOTHU PA3BUTHUS; pa3BUTHS;
He nemoHcTpHpyeT roTOBHOCTH - IEMOHCTPUPYET TOTOBHOCTh
KPUTHYECKH AHAJIU3UPOBATH KPUTHYECKH AHAJIU3UPOBATH
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UHOPMALIUIO B 00JIACTH

uH(pOpMAaLNIO B 00JIaCTH FEHETUKU

CIIK-2

[Toptdonuo

TE€HETUKH PACTECHUM. pacTeHui.
He 3HaeT COBpPEMEHHBIE 3Haer COBpPEMEHHBIE
IeHETUYECKUe TEXHOJIOTUH, IeHETUYECKUe TEXHOJIOTUH,

UCIIONIb3yeMble Tpu  paboTe ¢

WCIIONIb3yeMbIe TpU  padboTe ¢

paCTEHUSMH. pacTeHUsAMH.
He yMeer [PUMEHATH YMeeT npUMEHSATbh COBPEMEHHBIE
COBPEMEHHBIE TE€HETUYECKUE TEHETUYECKUE TEXHOJIOTMM  JUIs
TEXHOJIOIMH UL peleHus pelIeHNs IIOCTaBICHHBIX 3a]ady,
IIOCTABJICHHBIX 3ajad, IIPOTHO3MPOBATh U  OIPENEIATh

IIPOTHO3UPOBATh HU OHNPEACIATH
IIOTCHI AT UX MCIIOJIB30BaHMA.

INOTCHI A UX MCIIOJIb30BaHMA.
Bnageer HaBeIKamMu CpaBHCHUA

He Brageer HaBbIKaMy CpaBHEHHUS UCIIOJB3YEMBIX  TEXHOJIOTUH €
HCIIOJB3YEMBIX  TEXHOJIOTMM C y4€TOM BO3MOKHOCTEN u
y4€TOM BO3MOKHOCTEHN u COBPEMEHHBIX  TpeOOBaHMU K
COBPEMEHHBIX  TpPeOOBaHUH K OLICHKE 3P PEKTUBHOCTH
OIICHKE s hekTuBHOCTH nporiecca.

mporuecca.

Komnerenmust cumraercs copMHpOBaHHONW Ha ypoBHE TpeOOBaHMM K AMCHUIUIMHE B
COOTBETCTBHUH C 00Opa3oBaTENbHON IMPOTrpaMMOM, €CIIM 0 WTOTaM IPHUMEHEHHUS OIICHOYHBIX CPEICTB
MPOMEKYTOUHOM aTTECTAllMM WM HUX OTHCJIbHBIX JJIEMEHTOB pE3yJbTaThl, JIE€MOHCTPUPYEMBbIEC
00yJaromuMcsi, OTBEYAIOT KPUTEPHIO CHOPMUPOBAHHOCTH KOMITCTSHITHH.

Ecnu mo uroram nmpoBeeHHON MPOMEXKYTOUHOM aTTECTAIllMy XOTsI Obl OJIHA U3 KOMIIETCHIIMA HE
chopMUpOBaHa HA YPOBHE TPEOOBAHUI K TUCIUIUIMHE B COOTBETCTBUH C 00pa30BaTEIbHOMN MPOrpaMMoit
(pe3ynbTarhl O0y4aromierocss HE COOTBETCTBYIOT KpUTEPHIO C(HOPMUPOBAHHOCTH KOMIIETEHIUN),

o6yqa10meMyc;1 BBICTABJIACTCA «HC 3aUYTCHO».

5. MeToauyeckne yKa3aHusl 0 OCBOEHUIO JUCHUNIMHBI
[TonmHBII KOMITIEKT METOANYECKUX MaTepUaIoB MO TUCIUILUIMHE HAXOAUTCA Ha Kadeape 00TaHUKU
1 (hapMareBTHUECKOM OMOJIOTHH.

6. YueOHas quTepaTypa Ajs 00y4aAKIUXCH M0 TUCIHUTLINHE

6.1. OcHoBHas IuTEpaTypa
1. 'eneTnueckue OCHOBBI cenekiuu pacteHuit. Tom 1. OOmas renetuka pacrenuid. /Hayd. pex. A.B.
Kunpueckuii., JI.B. Xoteimesa. — Munck: benopycckas nayka. - 2008. 551 c.
2. ExoBa T.A., Jlebenea O.B., OrapxoBa O.A., Ilenun A.A., ConmmaroBa O.Il., IllecrakoB C.B.
Arabidopsis thaliana — moenbHBIH 00BEKT reHETUKH pacTeHnii. MockBa: «Makc-IIpecey. - 2003. 219 c.
3. JIyroma JI.A., I[IpoBopos H.A., Tuxonees O.H., Tuxonosuu N.A., XomxkaiioBa JI.T., Illumkosa C.O.
I'eneruka pazputus pacrennii. Cankr-IlerepOypr: Hayka. - 2000. 531 c.

6.2. JlomoTHATEIbHAS TUTEpATypa
1. Maneuxuit C.W. I'eHbl caMOHECOBMECTUMOCTH KOHTPOJIHUPYIOT Y LIBETKOBBIX PAaCTEHUI MEepEeKpecTHOE
orogoTBopenue // CopoBckuii 00pa3oBaTeNbHbIN KypHaI. 1996.
2. llepmmna JILA. O poau OTAaNCHHON THOMIU3AIMH U TTOJUIUIONINU B 3BOJIIOLMHU pacTeHui // BecTHHK
BOI'MC. 2009. T.13. Ne 2. C. 336-344.

6.3. DIEKTPOHHBIC 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. MaTtepuanbHO-TeXHH4YecKasi 6a3a, HTHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecrieyenue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

YueOHble ayIUTOPUU HCIOJNB3YIOTCA JJI TPOBEACHHS 3aHATUH  JIGKIMOHHOTO  THIIA,
71a00PaTOPHBIX 3aHATHMA, TEKYIIEro KOHTPOJISI U MPOMEKYTOUYHOM aTTECTalllH, a TaKkKe IMOMEIICHUs IS
XpaHeHusT MW OO0cCiIyXuBaHHs y4eOHOro oO0OpynoBaHHS. AyYAUTOPUM OCHAIEHBl HATJISTHBIMU
MaTepuaIaMu, METOJAMYECKOH, yueOHOM, criennanbHON auTeparypoid. Kaxapiit oOyuatomuiics odecnedeH
JOCTYNIOM K OHONIMOTEYHBIM (OHAAM aKaJAeMUHU, €CTh BO3MOXKHOCTb paboTel ¢ caiitamu BookUp,
Consultantplus.

Ha nexkmusx M 3aHATUAX HUCHOJB3YETCS MYJIbTHUMEIUNHBIM KOMIUIEKC (HOYTOYK, NPOEKTOp).
HabGops! Ta0auiy/mMynbTUMEIMAHBIX HATJSIIHBIX MAaTEPHANIOB MO Pa3jMYHBIM pa3jieliaM TUCHUIUIMHBL. B
MPOLIECCE OCBOCHHUS JUCHUIUIMHBI IpHUMEHseTcs JaboparopHoe o000pyloBaHHMEe, MPUOOPBHI U
BCIIOMOTaTeNIbHbIE ~ MaTepHalibl: MHKPOCKONBI ~MOHOKYJSpHBIE M OWHOKYJSPHBIE  Pa3IUYHbBIX
Moau(UKaIMi, TaMIIbl, TOKPOBHBIE U MIPEIMETHBIE CTEKIIA, MPENapoBaibHbIC UIJIbl, AITEYHbIC MUIETKH,
Je3BUS, KUCTOYKH, JIyNbl; HpoOupkH, QapdopoBble BBHINAPUTENBHBIC YalllKW; PEAKTHBBI, HAOO0p
IIOCTOSIHHBIX MUKPOIIPENapaToB.
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AHHOTAIIUSA PABOYEN TIPOT' PAMMBI JIUCIIUTLJIAHBI

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

dapmaneBTHUECKasE OMOTEXHOJIOTHS

KBamudukamnus (cTenenb) BIMYCKHUKA: OaKagaBp

®opma o0yueHHsI: OUHAs

®opmupyeMasi KOMIIETEHIUA:

CIIK-1: CrocoOeH mpUMEHSTh COBPEMEHHBIC NPEICTaBICHUS O CTPYKTYPHO-()YHKIIMOHAIBHON
OpraHu3alil TeHETUYECKOH MpOorpaMMbl PACTCHH, METOAAaX MOJICKYJISIPHONH OWOJIOTMH, T€HETUKU U
OMO0JIOTMH pa3BUTHS B MPO(ECCHOHATLHON AEATEIbHOCTH.

CIIK-2: CriocobeH MCIoNb30BaTh COBPEMEHHBIC TEHETUYECKHE TEXHOJIOTUA U OOOCHOBBIBATH UX
IIPUMEHEHNE B IPO(HECCUOHATILHON JESATENbHOCTH.

O0bem n MecTo AucouIMHbL B cTpykrype OIIOII BO:

Jucnunnuza otHocutes K ob6s3atenbHoi yactu OIIOII, ocBauBaetcs Ha 3 Kypce, 6 cemecTpe, B
COOTBETCTBMHM C YYEOHBIM IIJJaHOM, OOINas TPYAOEMKOCTh IUCIHUIUIMHBI B 3a4ETHBIX EAMHMIIAX
cocrapisieT 2 3.e. (72 akan. 4yaca).

Coaep:xxanue TUCHUILINHBI:

Pazmen 1. CtpykrypHO-(QyHKIIMOHATIbHAS OpPraHU3alds T'€HOMa pPACTEHUH W aHauu3 (QyHKIUI
reHa.

Tema 1.1. CTpykTypHO-PYHKIMOHATIBHAS OPTaHU3aIUs TEHOMA OJHO- M JIBYAOJIBHBIX PACTCHHIA.
Tema 1.2. 'eHOM XJIOpOILIACTOB U MUTOXOHAPHIA.

Tema 1.3. MoOuIbHBIE T€HETUYECKHE HIIEMEHThI PaCTEHUI.

Tema 1.4. TpanCIIO30HHBII MyTareHe3 pacTEHUH.

Paznen 2. Cuctemsl pa3sMHOXKEHUS pACTEHUM U UX T€HETUYECKUIM KOHTPOJIb.
Tema 2.1. )Ku3zHeHHBIE IUKIIBI PpACTEHUH.

Tema 2.2. JIByTOMHOCTb KaK KpallHUH cilydail IpOsBIEHUS] HECOBMECTUMOCTH.
Tema 2.3. Anomukcuc.
Paznen 3. 'eneTnueckrie METOIbI CENEKLIUU.
Tema 3.1. Ionurmmonaus, aHSYIIJIOU NS, TATUIOUTUS.
Tema 3.2. [lutomnazmaTudeckas My»ckasi ctepuinbHOCTh pacteHuit (LHMC).
Tema 3.3. CrioHTaHHBIN U HHIYLUPOBAHHBIN MyTareHe3 y pacTeHUM.
Pa3znen 4. 'eneTnka ”MMyHUTETa PACTEHUM.
Tema 4.1. IloHATHE UMMYHUTETA PACTEHUIA.
Tema 4.2. OCHOBHBIE THIIBI UMMYHUTETA PACTEHUM.

Pasznen 5. I'eneTnka OHTOreHe3a pacTeHHM.

Paznen 6. I'eHeTnyeckrue TEXHOJIOTMU PACTEHUI B PEIICHUU 3a/1a4 CEJIEKIIUH U CEMEHOBO/ICTBA.
Tewma 6.1. ['eneTnueckass HHXXEHEPHsI paCTEHUM.
Tema 6.2. 'eHOMHOE peJaKTHPOBAHUE PACTEHUH.
Tema 6.3. MonekyIsipHO-TE€HETHUECKUE MapKephl B pelIeHUH (PyHIaMEHTAIbHBIX U MPAKTHUECKUX 3a/1a4
TEHETUKU U CEJIEKIIUH.

DopMa NPOMEKYTOYHOM aTTeCTALMH:

[TpomexyTouHas aTTecTalus MPOBOJUTCS B popMe 3auerTa.
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