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1. Ilepedyens n1aHNpPyeMbIX pe3yJbTATOB 00y4eHHUsI M0 JUCHHUILINHE, COOTHECEHHBIX €
ianupyembiMu pesyiabtatamu OITOII

Kon
HaumeHnoBanue Pe3ynbTaThl 00ydeHus, COOTHECEHHBIC C MHIUKATOpaMHU
KOMIIE- .
KOMIIETEHIINHU JIOCTHKEHUS KOMIIETEHIIUI
TEHIIUU

- - Ha ypoBHe 3HaHmii:

- 3HaeT COBPEMEHHBIC MTPOOIEMBbI TCHETUKH PACTCHU;
- 3HAeT TEOPETHUYECKHE OCHOBHI (PYHKIIMOHUPOBAHUS
pacTeHUM MPH Pa3IMYHBIX CUCTEMAX Pa3MHOXKEHUSI.

- 3HaeT COBPEMEHHBIC TEHETHMYECKHE TEXHOJOTUH,
UCIIOJIb3YEMBIC TIPH PabOTE C PACTCHUSIMH.

Ha ypoBHe ymeHwuii:

- yM€eT NPHUMEHSATh T€HETUYECKHE METOJbl aHalIn3a
MPUPOJHBIX MONYJSAUUA U TEHETUYECKUX KOJUIEKIIHI.

- yMEeT NPHUMEHATh COBPEMEHHbBIE T'€HETUYECKUE
TEXHOJIOTHMHM IS PELIeHUs TOCTaBICHHBIX 3ajadY,
MPOTHO3UPOBATh U OMNPEACNATh MOTCHIMAT  HX
WCIIOJIb30BaHUS.

Baaneer HaBbIKaMu:

- CpPaBHEHMS MCIOJIb3YEMbIX TEXHOJOTUU C Y4ETOM
BO3MOXXHOCTEH U COBPEMEHHBIX TPeOOBaHUI K OLIEHKE
3¢ (HEeKTUBHOCTH TpoIlecca. - PEIIeHUs MPAKTHUYECKUX
3aja4, TPeOYIOUMX  MOJEKYISIPHO-TeHETUYECKOTO
MOAX0/a W MPUEMOB OMOJIOTHH Pa3BUTHS,

- JEMOHCTPUPYET TOTOBHOCTH KPUTUYECKH
aHaJIM3UpOBaTh WHGOpPMAIIUI0O B 00JIACTH TEHETHKHU
pacTeHuil.

2. O0bem U MecTO IUCHUILIUHBI B cTpykType OITOII
@daxynpTaTUBHAs TUCLUUIUIMHA OcBauBaeTcs Ha 4 Kypce, 7 cemecTpe, B COOTBETCTBUU C Y4EOHBIM
IJTAaHOM, 00111ast TPYAOEMKOCTh AUCLMITIIMHBI B 3a4€THBIX €IUHHUIAX cocTaBiseT 2 3.e. (72 akaj. yaca).

3. Conep:xaHue ¥ CTPYKTYpa JMCIHHILIHHBI
3.1. CTpykTypa IUCLHUILIMHBI.

O0beM IMCUHUILINHBI, Yac.
KonrakrHas ®opma
pabora " TeKylero
Ne i/ HaumenoBanue Beero o0yyaromuxcs ¢ g KOHTPOJI .
pa3aesioB, TeM wacop | TPEMoOfaBaTelNeM Cp = | ycnmesaemocTH™,
10 BHIaM y4eOHbIX S | MPpOMEXYTOYHOI
3aHATHI = aTrTrecTalu
J | 13 | m3
Cemecmp Neb
CTpyKTypHO-
Paznen 1 | pynkumonanbHas 15 4 6 5 P,1,0
OpraHu3zanms reHomMa




O0BbeM TUCHUILIMHDI, Yac.

KonrakTHas dopma
padora 2 TeKyIlIero
Ne /i HanmenoBanme Beero o0yuarouuxcs ¢ §_ KOHTPOJIA .
pa3aenoB, TeM YACOB npenogasarejem | CP = ycneBaeMocTu™,
10 BHIAM y4eOHbIX S | mpoMexXyTOo4HOi
3aHATHNA = aTTrecTanuu
JI JI3 113
pacTreHnuit ]| aHaJIM3
(yHKIUii reHa
CtpyKTypHO-(hYHKIIMOHATIbHAS
Tema 1.1 | opranusauus reHOMa OJHO- M 5 1 2 2 O
JBYAOJBHBIX PACTEHUN
Tema 1.2 I'enom XJIOpOILIacTOB u 4 1 ’ 1 0
MUTOXOHJIPUI
Tesa 1.3 MoOubHbIe TEHETHYECKHE 3 1 1 1 O
AJIEMEHTHI pacTeHUM
Tema 1.4 TpaHCHO?OHHBIﬁ MyTareHes 3 1 1 1 P,
pacTeHuit
Cucremsl Pa3sMHOKeHUsI
Pa3znen 2 | pacrenuii /| HX 12 2 6 4 P, I[*, 0
reHeTHYeCKUII KOHTPOJIb
Tema 2.1 | JKusHeHHbIC IUKIIbI PACTCHUHN 7 1 4 2 O
JIByIOMHOCTb KaK KpalHHUM
Tema 2.2 | ciyuait MPOSIBIICHUSA 2,5 0,5 1 1 0O
HECOBMECTUMOCTH
Tema 2.3 | AmoMuKcHUC 2,5 0,5 1 1 P, I[*, O
Pasien 3 I'enernueckue MeTO/IbI 15 4 6 5 P, 1,0
CeJIeKIMHU
Tena 3.1 [Tonunuonaus, aHeymJIOUAMs, 4 1 1 ) 0
rarjionuIns
[{uTrommazmaruyeckas
Tema 3.2 | myxckas CTEPUJIBHOCTD 8 2 4 2 O
pactenuii (LIMC)
CrnoHTaHHBIN u
Tema 3.3 | UHAYLMPOBAaHHBIA MyTareHes y 3 1 1 1 P,JI,0
pacTeHun
Pasten 4 FeHeTI/IKfl HMMYHHTETA 10 2 4 4 P, I[*, o
pacTeHui
Tema 4.1 HOH}ITI/IGV MMMYHUTETA 3 1 | | P, I
pacTeHuit
Tema 4.2 OCHOBHLVIe TUNBI UMMYHUTETA 7 1 3 3 P
pacTeHuit
Pasen 5 FeHeTmcfl OHTOreHe3a 8 ) 4 4 P, I[*, o
pacTeHui
Tena 5.1 I'enernyeckue OCHOBBI 3 ’ 4 ) P I
PETYISINY Pa3BUTHS PACTCHUM
I'eHeTnyeckue TEXHOJOTHU
Pa3gen 6 | pacTennii B penieHMH 3aaa4 12 4 4 4 P, I[*, 0
CeJICKIIMH M CEMEHOBOACTBA
Tema 6.1 | I'eneTnueckas VH)KECHEPUS 5 2 2 1 P,JT,0




O0BbeM TUCHUILIMHDI, Yac.
KonrakTHas dopma
padora 2 TeKyIlIero
Ne /i HanmenoBanme Beero o0yuarouuxcs ¢ §. KOHTPOJIA
pa3aenoB, TeM YACOB npenogasarejem | CP = ycreBaeMocTu®,
10 BHIAM y4eOHbIX S | MPOMEXKYTOYHOM
3aHATHNA = aTTrecTanuu
JI JI3 113
pacTeHuit
Tema 6.2 FeHOMH(ie pEelaKTUPOBAHUE 3 1 1 1 P, 0
pacTeHui
MoneKyIapHO-T€HETUYECKUE
MapKephl B penieHnu P. I, O
Tema 6.3 | PYPAGMCHTAILHEIX s 1 3 1 3auer
MPaKTUYECKHUX 3a/a4 F€HETUKU
n cenexkuuu. IIpomexxyrounas
aTTecTanus
Bceero: | 72 18 32 22
Ilpumeuanue:
* — ¢opmul mexyweeo xoumpons ycnesaemocmu: onpoc (0), pegepam (P), Ooxnao c

npesenmayuetl (), nopmgonuo (I1).
P, JI* - kaoxcowiii cmyoenm 6vibupaem O0O0HYy memy u3 1100020 pazoeid OUCYUNIUHbL OJis
n0020MosKU pehepama, 8 pamKax Komopozo 8blnoIHsAem 00KIAO C npe3eHmayuel.

3.2. Coneprxanue TUCIUTIINHBL.

Pazmen 1. CrpykrypHO-QyHKIIMOHATIBHAS OpPraHU3alvs T'€HOMa pPACTEHUH W aHauu3 (QyHKIUI
reHa.

Tema 1.1. CTpykTypHO-(GYHKIMOHATIbHASI OpPraHU3alUsl TEHOMA OJJHO- U JBYAOJbHBIX PACTCHUH.

CrpykTypHO-(GYHKIMOHATIbHAS OpraHU3alys reHoMa OJJHO- U JABYAOJBHBIX pPaCTEHUI Ha mpumepe
MOJIETIbHBIX PACTHTENbHBIX 00beKTOB (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). llpencraBieHue O TOMOJOTMM U TOMEOJOTHHM TE€HOMOB pAacTeHUM, CHHTCHHUS U
KOJIMHEAPHOCTh T€HOMOB. [IpHMHIMIIBI CPAaBHUTENIBHOTO KapTUpOBaHUs. BHYTpUBHIOBON MOIMMOPHU3M
T€HOMOB pacTeHui, mMeTonabl aHann3a. Monekymsapasle JIHK-Mapkepbl M HX pOjb B T€HETHYECKHX
UCCIIEIOBaHMX U cesleKIMU. OCHOBHBIE KJIacChl MOJIEKYJIIPHBIX MapKepOB.

Tema 1.2. 'eHOM XJI0POIJIACTOB U MUTOXOHIPUMA.

OcoOeHHOCTH ~ OpraHu3alMM  XJOpPOIUIACTHOTO  TeHoMa, KoJjbleBble  Mosekynsl  JIHK.
BapuabenbHoCcTh pa3mepa TreHOMa XJIOPOIUIACTOB M €€ NpUYMHBL. B3aumojeilcTBue saepHOro u
XJIOPOIUIACTHOTO TE€HOMOB. SI7epHbIE T€HBl KakK pPETYJIATOPbl AKCIPECCHH XJIOPOILIACTHBIX TI'E€HOB.
JlokazarenbcTBa SHA0CUMONOTUYECKOTO TPOUCXOKICHHS IIIaCTU.

OcoOeHHOCTH  OpraHu3zallud  MT-reHOMa, KOHCEpPBaTHUBHOCTh  MT-T€HOB UM BBICOKas
BapuabeNbHOCTh B TMOPSIAKE WX paCHoOJIOKEHUS. BzammonelcTBHe SIepHOTO, XJIOPOIUIACTHOTO U
MHUTOXOHJIPHAJIbHOTO T€HOMOB.

Tema 1.3. MoOuibHbIE TEHETUYECKHE SJIEMEHTHI PaCTEHHIA.

KoHnTponupyromue 31eMeHTbl pacTeHUH W UCTOpUs UX OTKpbITHs, oT b. MakKiumuTok 10
HACTOSIIEr0 BpeMeHU. BinsHue MOOUIBHBIX 3JIEMEHTOB HAa U3MEHEHHE I'€HOMHOM CTPYKTYphl pacTeHUI
U aKTUBHOCTH I'€HOB.

Tema 1.4. TpaHCIIO30HHBIN MyTareHe3 pacTeHHM.




TpaHCIIO30HBI KaK TE€HETHYECKHH HMHCTPYMEHT MJisd HccienoBaHus (YHKIUU TeHa U Oelka.
Hcnonbs3oBanne TPaHCIIO30HOB JAJII HAMPABIEHHOIO MyTareHe3a M WHaKTUBauuu reHa. KimoHupoBaHue
I€HOB C IIOMOIIbIO «BBITSITUBAHUS 32 TPAHCIIO30H». BpleneHne reHoB, MapKUPOBAaHHBIX HHCEPIUEH.
[IpeumyiecTBa U HEJOCTATKU MHCEPUUOHHBIX, DMC-UHIYIIMPOBAHHBIX U JAECIECUUOHHBIX MYTaHTOB JJIf
pereHus 3a1a4 (yHKIIMOHATIbHONW TE€HOMUKH.

Paznen 2. Cuctembl pa3MHOXKEHHS PACTEHUNA U UX TEHETUYECKU KOHTPOJIb.

Tema 2.1. )Ku3HEeHHbIC LIMKIIBI PACTECHUM.

CootHomieHnue 1MoyIoBoro u  Oecrosioro pasmHoxkeHusi. (CaMoOIbUIEHHE U IEPEeKpecTHOe
omnonoTBopeHue. [lonoBeie cucteMsl pacteHuil. ['epMadpoiuTHRIE BUIBI C IEPEKPECTHHIM OINBUICHUEM U
TCHETUYECKOW CHCTeMO HecoBMecTUMOCTH. HecoBMecTHMOCTh, TerepoMopdHass u romMoMopdHas.
OcHOBHBIC TPUHIUNBI (PYHKIMOHUPOBAHUS TaMETOPUTHOH M CIOPOPUTHONW CHUCTEM TOMOMOPQHOI
HECOBMECTUMOCTH. ['€Hbl, KOHTPOJUPYIOLINE CUHTE3 PACIO3HAIOIIMX CYOCTaHLIMH B IMbUIBLE U TKaHU
necTuka. MHOKECTBEHHBIE aJlJIENI T'€HOB HECOBMECTHMMOCTH M MX TaluloTUIbl. TpaHCreHHas MOJEIb
MOJIy4YEHUSI CaMOHECOBMECTUMOCTH Y HPUPOAHOro camoonwuiutenss A. thaliana, 3HayeHuE€ IaHHOTO
SKCIIEPUMEHTA JUIsl CO3/IaHUs CaMOOIBUISIOIIMXCS TPAHCTEHHBIX pacTeHuil. buonmornueckoe 3HaueHue
HECOBMECTUMOCTH B MOJIEPKAHUU T€TEPO3ZUTOTHOCTHU MOMYJIALIUM.

Tema 2.2. JIByTOMHOCTb KaK KpallHUM Cily4ail IpOSBICHUS] HECOBMECTUMOCTH.

CtpyKkTypHO-QYHKIMOHATIbHAS OpPTraHU3aIMs IOJOBBIX XPOMOCOM JIBYJIOMHBIX DPACTCHHH Ha
npumepe Carica papaya, Silene latifolia m Rumex acetosa. ['eHeTHYeCKUH KOHTPOJIb IMOIJICPKAHUS
JIBYJIOMHOCTH.

Tema 2.3. Anomukcuc.

Amnomukcuc — mpupoaHas (opma BTOpUYHO-OECTONOro pa3MHOeHusa. Hctopus wuzyueHus
anomukcuca. Hapymenue npoiecca TBOMHOIO OIUIOAOTBOPEHHUS y LIBETKOBBIX PACTEHUM KakK IpPUUYMHA
oOpa3oBaHMsl AaNOMUKTUYHBIX ceMsSH. OCHOBHBIE THIBI alOMHKCHCA, €ro pacnpocTpaHeHue |
9BOJIIOLIMOHHAS POJIb.

Pa3nen 3. I'eneTnueckne METOBI CENEKIUH.

Tewma 3.1. Ionurmonausi, aHEYIIIIOUIUS, TATUIOUTUS.

MexaHu3Mbl BO3HUKHOBEHHUS TOJHUIUIOMIOB M HX Kiaccu(UKalys, aBTOMOMOJUIUIONIBl U
aononumionipl.  IlomumuionaHoe  MPOMCXOXKIAEHHE  BaXHEHIIMX — KYJIbTYPHBIX  PACTEHMM.
[Taneononumionasl ¥ HEOMOJIUIUIONABL. Ponb oTnaneHHod rulOpuan3alid B BO3HUKHOBEHUM BHUJIOB,
PEKOHCTPYKIMSI TEHOMOB PacTeHUM. SIBJI€HME reTepo3nca U TUIIOTE3bl O MEXaHU3MaxX €ro IpPOsBICHUS.
I'enetnueckue 3¢ dextsl npu nonumionanu. Cynp0a MYMIUIMPOBAHHBIX T€HOB Y aJUIOMOJIUIIIIONIOB.
BnusHue nNoIMIUIONIM3allMM Ha OKCIPECCHI0 TIEHOB Y aJUIONOJMUIUIOMIOB: SBJICHHE 3aMOJIKAHMS
OYTUTMIIUPOBAHHBIX TEHOB (PEUMIIpOKHOE U opraHcnenuduuHoe), auBepcuduKanus GYyHKIHIH,
M3MEHEHUE YPOBHS JKCIPECCUU. OMUI€HETHUYECKUH MEXaHM3M 3aMOJIKaHUsI reHoB. CHHTETHYECKHe
MOJIMIUJION/IBl apabMIONCUC ISl M3YYEHUS SKCHPECCUHU AYIUTMIMPOBAHHBIX T'€HOB B DSy MOKOJIEHUI.
Ponp monummonnuu B 9BOMIONMM TEHOMOB  pacTeHHMl U BuaooOpaszoBanusi. CTpykTypa
AJIJIOTIOJIMILIONTHBIX TEHOMOB TIIIEHUIIbI, XJIOMYaTHUKA, TPUTHKAE, U Ap. [IpakTHueckoe ucnoab30BaHuE
Pa3HBIX TUIOB MOJUIIJIOUIOB.

AHeyrionaust JUisl pelieHus 3aJad KapTUPOBAHUsS F€HOB. THIIBI aHEYIUIOUI0B. MOHOCOMHBIM U
HYJUTMCOMHBIM aHanu3 Ha mnpuMepe mieHuubl. [Ipumepsl NpUMEHEHUs aHEYIUIOUJIMU PACTEHHH B
pelIeHNU TPAKTUYECKUX 3a]]a4 T€HETUKHU U CEJIEKIIUU PACTEHUM.

["anyousibl €CTeCTBEHHbIE W HMCKYCCTBEHHbIE. MeTobpl MOJydeHHUsl TaruiouAoB: OJM3HEIOBbII
METO/I, TICEB/IOTaMusl, UHyLIUPOBAHHBIN aHJIPOTeHE3 B KYJIbTYPE NMbIbHUKOB, THOPUAN3AIUS C APYTUMU
BUJIAMU U CEJIEKTUBHASI STUMUHALIMS XPOMOCOM B THOpUIHOM 3apoabiiie. [IpakTudyeckoe nCmosib30BaHue
Y 3Ha4YEeHHE rarionI0B B CEJIEKIIMOHHOM IpolLiecce.



Tewma 3.2. [luTommazmaTudeckas MyxcKas cTepuibHOCTh pactenuid (LIMC).

[IMC kak pe3yapTaT B3aUMOJEHCTBUS TE€HOB sApa M MUTOXOHApuUil. SnepHsle Rf-rensi
BOCCTAHOBUTENIN (EPTHIIBHOCTU TBUIBLBI U XUMEpPHbIE MT-TeHbl. Poimb MT-XUMEpPHBIX TEHOB B
00pa3oBaHMHM XUMEPHBIX TOKCHYHBIX OEJNKOB KaK MPUYMHBI CTepwibHOCTH TbUIbIBL.  PHK
penaKkTUpoBaHUE XUMEPHBIX MT-TeHOB. Ucnonbs3oBanue [IMC B cenekunoHHOM Ipolecce JIsi MOTy4eHHs
IeTepPO3UTOTHBIX THOPUJIOB.

Tema 3.3. ClOHTaHHBIN U UHIYLIUPOBAHHBI MyTareHe3 y pacTCHUM.

SnepHple M puTOIIasMaTH4eckue Myrauuu. OCHOBBI 3aKOHAa T'OMOJIOTMYECKHX DSZIOB
HacaeacTBeHHOM n3meHunBoctr H.M. BaBmiioBa. MHaynupoBaHHbIi MyTareHe3 pacTeHUH (GU3MIECKUMU,
XUMHUYECKUMHU MyTareHaMM U TsDKEJIbIMM MeTamiaMu. CHEKTp BO3HUKAIOIIMX MyTanuil. OcHOBHbIE
IIPUHLIMIIBI BBIACJICHUSI MyTallMil y CaMOOIBUINTENEH, IEPEKPECTHUKOB U BET€TATHBHO PAa3MHOKAEMBIX
pacteHuil. XuMepsl, CTPYKTypa XMMEPHOTO pacTeHUs M CyAb0a MYTaHTHOTO CEKTOpa B OHTOIEHE3e.
PacTutenbHbIe TECT-CUCTEMBI Il OLIEHKA MYTareéHHOTrO JACUCTBUS Pa3iIMYHBIX COCTUHEHUH M (HaKTOpOB
OKpy>karo1en cpeapl. CeleKIIMOHHbIE JOCTHKEHUS C UCII0Ib30BaHUEM METOJa MyTareHesa.

XpOMOCOMHAass MH)XXECHEpPUS PpacTeHU. MaHMIyJsiiMM XpOMOCOMHBIM COCTaBOM DPACTEHHUH Ha
YPOBHE LENBIX F€HOMOB, OTAEIBHBIX XPOMOCOM U MX CETMEHTOB C LIEJIbK YBEIMUYEHUS I€HETHYECKOIO
pa3Ho00pa3us KyJIbTYPHBIX BHJIOB.

Pa3znen 4. 'eneTuka UMMyHHUTETa pacTEHUH.

Tema 4.1. IlonaTre UMMyHHUTETA pacTEHUI.

Bxnan H.W. BaBunosa B nsydenuu npodiaembsl UMMyHHUTETa. OCHOBHBIE BO30yIuTeNH O0JIe3HEH U
BpeauTeNny pacteHui. [IpakTnueckoe 3HaYeHHE U3yYEHUsI TEHETUKY UIMMYHHUTETA PACTEHUN.

Tema 4.2. OCHOBHBIE TUIIBI MMMYHUTETA PACTEHUH.

BpoxieHHbINl aKTHUBHBII MMMYHHUTET — YCTOHYMBOCTb K OOJI€3HH, KOTOpas oOecreunBaeTcs
CBOMCTBAMM pACTE€HUH, MPOABIIOIMMUCA Y HHUX TOJBKO B CiIy4ae HamaJeHUs IaTOreHa.
[TproOpeTeHHbIE MMMYHHUTET DPACTEHMH, OCOOCHHOCTH, OTIMYUSA OT MPUOOPETEHHOTO HMMYHHUTETa
KUBOTHBIX.

Paznen 5. I'eHeTnka OHTOreHe3a paCTEHU.

OO01re TpUHLKIIBI PETYISIIMYA Pa3BUTHS pacTeHUM. [ eHeTHueckne OCHOBBI PErysiliMM Pa3BUTHS
pactenuii puroropmoHamu. ['eneTnyeckuii KOHTPoJb MOp(doOreHe3a pacTeHu. I'eHeTHYeckuii KOHTPOJIb
pa3BUTHS pa3HbIX JOMEHOB 3apoJiblllia. ['@HEeTHYEeCKU KOHTPOJb PA3BUTHUS alHUKAIbHOH MEPUCTEMBI
no0era, JIMCTa, KOpHsA. [ eHeTnyeckuii KOHTPOIb MHUIMALMN [[BETEHUS, PA3BUTUS MEPUCTEMBI I[BETKA U
opraHoB 11BeTka. ABC-MOze/Ib TEeHETUYECKOTO KOHTPOJIS PA3BUTHS LIBETKA.

Pa3nen 6. ['eneTnueckne TEXHOIOTMH PACTEHUN B PEILIEHUU 3a/]a4 CEJIEKIIMM U CEMEHOBO/ICTBA.

Tema 6.1. I'eHeTnuecKast MH)XEHEPHsI pACTCHUH.

Hcropust moOJlydeHMs] TPAHCTEHHBIX PAaCTEHHA. MeToAbl IOIY4YeHUs TPAHCTEHHBIX PaCTEHUM.
[Ipsimble METOIBI MONY4YEHHsI TPAHCTEHHBIX pacTeHUil. BekTophl Uisi reHeTHYecKod TpaHcopMmalnuu
pactenuii. Co3aHue KOWHTErpaTUBHBIX M OWHApHBIX BEKTOPOB JUIsl mepeHoca uyxepoanoit JIHK.
Hcnonbs30BaHNe CENEKTUBHBIX MApKEPOB U PEMIOPTEPHBIX T€HOB.

OO6nacT MpUMEHEHUs] TPAHCTEHHBIX pacTeHuil. [lomyyeHre KauecTBEHHO HOBBIX HMPOAYKTOB Ha
OCHOBE TpPAHCI'€HHBIX PACTEHUI: C 3aMEUICHHEM CO3PEBaHUS M KOHTPOJIMPYEMBIM CO3PEBAHUEM;
yAy4IlIEHHEe MHUIIEBbIX W TEXHOJOTHYECKUX CBOMCTB; YCTOHYMBBIE K TrepOMIMIAM; YCTOWYHMBBIE K
HACEKOMBIM-BPEIUTENSIM; YCTOHUMBEIE K OOJIE3HAM U Jp.

MetabOonnueckass MHKEHEpPHs] Ha OCHOBE TPAHCTEHHBIX TEXHOJOTMH — BOCCO3JaHUE
OTCYTCTBYIOIIIUX META0OINYEeCKUX MmyTei. TpaHCcreHHbIe pacTeHUsl prca ¢ KapOTUHOMIaMHU, TPAHCTE€HHbIE
pacTeHusi ToMaTa ¢ IJI0JIaMH, HaKallJIMBAIOUIMMH aHTOLIMAH, TrojayOble po3bl M I'BO3AUKH. TpaHCTEeHHBbIE



pacTeHUsT — TPOAYLEHTHl (apMaleBTHUECKUX OENKOB, BaKIMH, aHTUTEN. TpaHchopmanus
xJyioporutactHoit JIHK.

Pa3paboTrka MeTOAOB 3alllUThl OKpYXKAIOLIEH Cpeapl Ha OCHOBE TPAHCTEHHBIX pPACTEHUM.
buoperpanupyeMble MaTepuaabl Ha OCHOBE TPAHCIEHHBIX pacTeHMH. TpaHCreHHble pacTeHus A
OUYUCTKU IIOYB M BOJOEMOB (IIOIJIOIIAOLIUE U Pa3pyLIAIOIINE TOKCHUYHBbIE COEAMHEHHUs). TpaHCreHHbIE
pacTeHus: — TecTephl 3arpsi3HeHUH. BUOTOIUIMBO U3 TPAaHCT€HHBIX PAaCTeHUH. APryMEHTHl MPOTHBHUKOB
UCIOJIb30BaHUS TpPAaHCTEeHHbIX pacTeHui. IloTeHiuanbHble MPOOIEMBbl HCHOJIB30BAHUS TPAHCTEHHBIX
pacTeHU U MyTH UX PEILEHHUS.

Tema 6.2. 'eHOMHOE peTaKTUPOBAHUE PACTECHUIA.

Cucrema CRISPR- Cas s momydeHHsl LENEBBIX MyTaluid B Pa3iIMUHBIX PACTUTENBHBIX
opranusmax. Tumbl mytanuii, renepupyemblx CRISPR—Cas9. Penakrtopbl LMTO3MHOBBIX OCHOBaHWM
(CBE) u penakTops! aneHHHOBBIX ocHOBaHUH (ABEs) Ha ocHoBe CRISPR 1 ux oco6eHHOCTH.

Tema 6.3. MoneKysipHO-TeHETHIECKUE MAPKEPhI B peIIeHNH (PyHIaMEHTAIbHBIX U MPAKTHUYECKUX
3ajjad TEHeTMKM U CeJeKUMH. THUMbl TeHEeTHYECKUX MapKepoB. MeToabl CO3[aHMsl TI'€HETHYECKUX
MapkepoB. OCOOEHHOCTM TPUMEHEHHs TEHETHYECKMX MAapKepoB B pEIIEHUH TIEHETUYECKUX MU
CEJIeKIIMOHHBIX 33a1a4. MapkepornocpeoBaHHas celekuus pacteHuil. [IpMHIMIBI FEHOMHOHN CeleKIU
pacrenuil. [IpakTndyeckue npumepsl MPUMEHEHHSI METOZI0B MapKEPHON Y FTEHOMHOM CEJIeKIMH PACTCHUM.

4. ®oH/I OLIEHOYHBIX CPEICTB MO JUCIUHIIINHE
4.1. ®opmbl U OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISL.

4.1.1. B xoze peanu3anuy JUCIHUILUIMHBI UCTIOIB3YIOTCS cleayrome GopMbl TEKYIIEr0 KOHTPOISI
yCIIEBAEMOCTH O0YYAIOLINXCA: Onpoc, peghepam, 00KIAO ¢ npe3eHmayuetl.
4.1.2. OueHoYHBbIE CPEJICTBA TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH.
Omnpoc:
Obpa3zyvl 6onpocos ycmuo2o onpoca:
. YKa3aTh OCOOCHHOCTH OpPTaHU3AIMH PACTEHHI Kak 00BEKTa TeHETUIECKUX UCCIICIOBAHMM.
. 3HaYeHNE MOJCTHHBIX OOBEKTOB B TCHETHKE PACTCHHUH.
. YKa3aTh TUIBI HOJUIIOUIOB U Pa3IMyue MEXy HUMH.
. ITosicHUTH TePMUHBI TOMOJIOTMH U TOMEOJIOTUU T€HOB M T€HOMOB.
. OOBACHUTDH CYyTh TEPMUHOB CUHTEHUS U KOJIMHEAPHOCTh TPYII CLETIICHHS.
. UTo Takoe CpaBHUTEIbHOE KapTUPOBaHHE?
. Porte monmriionimy B 3BONIONIMY TEHOMOB PAaCTEHUH.
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. 'enernueckue 3QpPexThl TyMIuKanui.

9. Tunsl cCaMOHECOBMECTUMOCTHU- raMeTO(UTHAs WK CrIOpodUTHASL.

10. Kak onpenenuTts THI CaMOHECOBMECTUMOCTH.

11. IIpossnenne [IMC u ee npu4uHSI.

12. XumepHsie rensl MutoxoHapuid u [IIMC.

13. MeTtozs! nomydyeHus: THAYLIUPOBAHHBIX MyTaIUil.

14. UmMmMyHUTET pacTeHuil — ciennpuieckuil 1 Hecrienn(pUIecKui.

Pedepar:

IIpumepnvie memul pepepamog:

1. TpaHcreHHbIE pacTeHUs — MPOIYLIEHTHI (papMaleBTUYECKUX OEJIKOB, BaKIIMH, aHTUTEI.

2. TpaHcreHHble pacTeHUs A OYMCTKH IMOYB M BOJOEMOB (IOTJIOUIAIOIIME M pa3pyllaroline
TOKCHUYHBIE COEUHEHMS). TpaHCTeHHbIE PACTEHMSI — TECTEPHI 3arpPsI3HEHUN.

3. ABC-Moz€enp reHeTUYECKOr0 KOHTPOJIS Pa3BUTHS LIBETKA.



4. MaHunynsauuu XpOMOCOMHBIM COCTAaBOM PAaCTEHUN HA YpOBHE IENBIX T'€HOMOB, OTAEIbHBIX
XPOMOCOM M HX CETMEHTOB C I[EJTbI0 YBETUYCHUS TEHETHUECKOTO pa3HO00pa3us KyJIbTYPHBIX BHJIOB.

JIOKJIaJ ¢ Ipe3eHTalluEN:

Kaxxaplii CcTyIeHT BBIOMpAeT OJHY TeMy W3 JIF00Oro paszzienia JUCHHUIUIMHBI IS MOATOTOBKH
pedepata, B paMKax KOTOPOTO BHITIOJHSET TOKJIA] C MPe3CHTAIUEH.

4.1.3. [lIxana oneHUBaHMS AJIsI TEKYIIETO KOHTPOJISI

Pe3ynbTaThl TEKYIIEro KOHTPOJS SIBJISIOTCS COCTaBIISIOIIMMHU IMPOMEKYTOYHOW aTTECTAllMH M
JOJKHBI COOTBETCTBOBATh KPUTEPUSIM, IPUBEICHHBIM B 11. 4.2.3.

4.2. ®opmbl U MaTepUaJIbl IPOMEKYTOUYHON aTTECTALIUH.

4.2.1. Kputepun oueHkd c(HOpPMUPOBAHHOCTH KOMIIETEHIIMA B paMKax I[POMEXKYTOUYHOM

aTTecTallu 10 JUCLUILIMHE.

4.2.2. TIpoMexxyTo4Has aTTecTalys IpoBOIUTCS B (hopMe - 3a4eTa.

4.2.3. OueHoYHBIE CPENICTBA IS TPOMEKYTOUHOUN aTTECTAlMU: HOPMEPONUO.

Tlopmdonuo no oucyuniume ckiaovieaemcs us:

- y4acTHs B OIIpOcax Ha CEMHUHApax;

- BeITIOJTHEHUS pedepara,

- IOATOTOBKH JIOKJIA/a.

4.2.4. llkana oLleHUBAHUS [l IPOMEXYTOUYHOHN aTTecTalluu

Kpumepuu u wixana oyenusanus no onpocy:

«Omauuno» - BbICTaBJIsIETCs 00ydaroLieMycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOE
U 1yOoOKoe 3HaHHWE TeopeTHyeckoro marepuana. OOyyarolIuicsi pacKpbll CoJepXKaHWE MaTrepuana B
o0beMe, NMPelyCMOTPEHHOM MPOrpaMMOMN, M3JI0KWUI MaTepuall I'PaMOTHBIM SI3bIKOM B OIpEAEICHHOMN
JIOTHYECKOW TOCIIEe0BATEIIbHOCTH, TOYHO HCHOJb3Yys TEPMHHOJIOTUIO JIaHHOTO TpeAMeTa Kak yd4eOHOMH
JMCLUIUIMHBL, OTBEYaJl CaMOCTOATENbHO 0O€3 HaBOISIIMX BOMPOCOB IpenonaBaTens. OOyyaromuics
MOCJIEZIOBATENbHO M HCUEPNBIBAIONIE OTBEYAET Ha IIOCTABJIEHHBIE BOIPOCHI, CBOOOJHO MMPHUMEHSIET
MOJIy4YE€HHbIE 3HAHMSI Ha IPAKTHUKE MPU PELIEHUN CUTYallMOHHBIX 3aj1au.

«Xopowio» - BbICTaBIAETCA O0OydaroIIeMycsi, OOHApyKMBILIEMY IIOJHOE 3HAHHUE Y4eOHOro
Matepuaia. O0yyaromuiicss oTBedaeT 0e3 HaBOASAIIMX BOIPOCOB U HE JOMYCKAEeT NMPU OTBETE CEPhE3HBIX
OMOO0K; yMEeT IPUMEHSTh MTOJy4YeHHbIE 3HaHUS Ha IPAKTHKE.

«Yooenemseopumenvro» - BbICTaBIIETCS O0ydarolemMycsi, OOHapyKUBIIEMY 3HaHHE OCHOBHOTO
y4yeOHOro marepuana B o0ObeMe, HEOOXOIMMOM JUIs JanbHeiIeld yueObl M MpeAcTosmeil paboTsl 1Mo
npodeccu, CIpaBISIOLIEMYCsl C BbINOJHEHUEM 3ajaHuil. OOydaromuiics 3HaeT JHUIIb OCHOBHOM
MaTepuai; Ha 3aJaHHbIE BOINPOCHI OTBEYAET HEIOCTATOYHO YETKO U IOJHO, 4YTO Tpedyer
JIOTIOJTHUTENIBHBIX W YTOYHSIOIIMX BOIPOCOB IMPENOJaBaTeNsl; NMPAKTUYECKUE 3a/JaHUs BBIIOJIHIET C
olMOKaMu, He OTPa)KaroIUMHUCS Ha Ka4eCTBE BBIITOJIHEHHOW paboThl.

«Heyooenemsopumenvrno» - BBICTaBIsETCS oOydaromeMycsi, OOHapyXHUBIIEMY MpoOeNbl B
3HaHUSX OCHOBHOIO yuyeOHOro marepuaina. OOydarouuiics He MOKET MOJIHO M NMPaBHJIBHO OTBETUThH Ha
MIOCTaBJIEHHBIE BONPOCHI, TPU OTBETAX JOMYCKAeT TpyOble OIIMOKH, NpaKTHMYECKHE 33aJaHUsl He
BBINOJIHSET WM BBIMOJHSIET C OUIMOKaMH, BIMSIOIIMMH Ha Ka4eCTBO BBINOJHEHHON paOOThI; OIIMOKH He
3aMEYaeT U He UCTIPABIISET.

Kpumepuu u wixana oyenusanus pegpepama:
[Tpu oneHMBaHMM pedepara yIUTHIBACTCS COJIepKaHne U 0hopMIleHUE paOOTHI.
Conepkanne u ohopmiieHue pedepara OrieHUBACTCS 10 CICTYIONTUM (haKTOopaM:
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- T1yOWHBI pa3paboTKH MPOOJIEMBI;

- OCHOBATEIbHOCTH UCIOJIb30BaHUS HAYYHOH JIUTEPATYPBI;

- CAMOCTOSTEIBHOCTH ¥ TBOPYECKOMY MOJIXOAY K OCMBICIICHUIO TEMBI,
- IOCTOBEPHOCTHU ¥ HAYYHOH 00OCHOBAHHOCTHU BHIBOJIOB;

- oopmieHus pedepara B COOTBETCTBUU C TPEOOBAHUSMHU.

«Omauuno» - BBICTABJISETCS, €CIU BBIMOJHEHBI BCE TPEOOBaHHMS K HAIMCAHHIO M 3aIUTe
pedepara: obo3HadeHa mpobiieMa U 000CHOBaHA €€ aKTyallbHOCTh, CICNIaH KPATKUW aHAN3 Pa3TUIHBIX
TOYEK 3pEHHs Ha pacCMaTpUBaeMyl TpoOIeMy | JIOTHYHO U3JI0KEHA COOCTBCHHAs MO3UIIHS,
cOpMYIIUPOBaHBI BHIBOJIBI, TEMa PACKPBITA MOIHOCTHIO, BIIEPXKAH 00BEM, COONIIOICHBI TPEOOBaHUS K
BHCIIHCMY O(i)OpMJIeHI/IIO, JaHbI ITPABUJIBHBIC OTBCTHI HA JOIMOJIHUTCIIbHBIC BOIIPOCHI ITPU 3alIIUTC.

«Xopouioy» - BBICTAaBISIETCS, €CIIM OCHOBHBIE TpeOoBaHMs K pedepary U ero 3auure BHITOIHEHBI,
HO IpHU 5TOM OOMYIICHBI HeI[O‘IéTbI; B 4YaCTHOCTHU, MMCKOTCA HCTOYHOCTU B HU3JIOKCHHUH MATCpHAJIA,
OTCYTCTBYET JIOTHUYECKasl MOCIIE0BATEIHLHOCTh B CYXKICHUIX; HE BBIIEp)KaH 00bEM pedepara; MMEIOTCS
yIyIIEeHUS B 0(OPMIICHUH; Ha JIOTIOJHUTEIIBHBIC BOIIPOCHI ITPH 3aLUTE JaHbI HETIOIHBIC OTBETHI.

«YooenemseopumenvHo» - BBICTABISCTCS, €CIM HUMCIOTCS CYIICCTBEHHBIC OTCTYIUICHHS OT
TpeOOBaHUH K peeprpoBaHNIO; B YACTHOCTHU: TEMa OCBEIICHA JIMIIb YaCTUYHO; IOMYIIEHBI (PaKTHICCKUE
OmKMOKH B COACPKaHUU pedepaTa WIM MPU OTBETE HA JIOTIOJHUTEILHBIC BOIPOCHI, BO BPEMsI 3alUTHI
OTBCTHI HA JOMMOJHUTCIBHBIC BOIIPOCHI JaHbI HE ITOJHBIC WX OTBETHI OTCYTCTBYIOT. OTcyTCTByeT BBIBO.

«HeyoosnemsopumenvHo» - BBICTABISIETCSA, €CIM TeMa pedepaTa HE PacKpbITa, BBISIBICHO
CYIIECTBEHHOE HEITOHUMaHUE MPOOJIEMBI WK )K€ pedepaT He MPECTaBICH BOBCE.

Kpumepuu u wikana oyenusanus 0oknada ¢ npezenmayuel.

ougpepenyuposannas oyenka:

[Tpu onleHUBaHMM AOKJIAA C IPE3CHTAIIMEH UCTIOJIB3YIOTCS CIICIYIONIUE KPUTCPUU:

— COOTBETCTBHE BBICTYIIJICHUS TEME, IIOCTABIEHHBIM LIEJISIM U 3a]1auam;

— I1yOuHa, MOJIHOTA PACCMOTPEHUS TEMBI;

— 000CHOBAHHOCTH BEIBOJIOB;

— JIOTUYHOCTh, CTPYKTYPHUPOBAHHOCTD, IIEIOCTHOCTH BBICTYILICHUS;

— peueBas KynbTypa (CTHIb W3JIOKEHHS, SICHOCTh, YETKOCTh, JIAKOHUYHOCTH, JOXOAYUBOCTH,
MyHKTYaJIbHOCTh, HEBEPOAIbHOE COMIPOBOXKICHHE, IPUMEPAMH, IUTATAMH H T.1I.);

— HarJIAHOCTb, IPE3eHTa0eIbHOCTD;

— BJIQJICHUE MaTepUaIoM U YMEHHUE J1aBaTh 0OOCHOBAHHBIE OTBETHI Ha BOIPOCHI BO BpeMs 00CYKJICHHS.

OO11ast o1leHKa yUYUTBIBAET OLICHKY 3a JIOKJIAJ] ¢ IPE3CHTAIel U OTBETHI Ha BOIIPOCHI.

«Omauunoy» - BBICTABISETCS, €CIU BBIOJHEHbI BCe TPEOOBAaHUSA K JOKJIAay M IpPE3eHTAIHH:
o0o3HaueHa mpobiemMa U 00OCHOBaHA €€ aKTyaJlbHOCTb, CHEJaH KpPaTKUW aHalIu3 pPa3InYHbIX TOYEK
3peHHsI Ha pacCMaTpUBAEMYIO ITPOOIEMY U JIOTUYHO M3JI0KEHa COOCTBEHHAs! O3UIHSA, CHOPMYITHPOBAHBI
BBIBOJIBI, T€Ma pACKpbITa TOJHOCTHIO, BBIIEPKAaH OO0BEM, COONIOJCHBI TpPEOOBaHHS K BHEUNTHEMY
oopMIIeHNIO, TaHBI TPABUIIHHBIE OTBETHI HA JIOTIOJIHUTEILHBIE BOITPOCH.

«Xopouioy» - BBICTABJISIETCS, €CIIM OCHOBHBIE TPEeOOBaHMS K JOKJIaTy M MPE3EHTAIlMK BBITOJHEHBI,
HO TPU ATOM JIONMYLIEHBI HEJOYETHI; B YACTHOCTH, MMEIOTCS HETOUYHOCTH B M3JIOKEHHHM MaTepHana;
OTCYTCTBYET JIOTMUYECKasl MOCIEe0BATEeIbHOCTh B CY)KICHUAX; HE BbLIEpKaH 00BEM 0KIaaa; UMEIOTCS
yIyIeHus: B 0pOPMIICHUH MTPE3EHTAIMH; Ha TOTIOIHUTENIbHBIE BOIIPOCHI JaHbI HEMOJIHBIE OTBETHI.

«¥Yooenemeopumenvro» - BBICTABIACTCS, €CIH HWMEIOTCS CYNIECTBEHHBIE OTCTYIUICHHUS OT
TpeOOBaHMH K JOKJIQAy; B YAacTHOCTH: T€Ma OCBEIIEHA JIMIIb YAaCTHYHO; JOMYIICHBI (haKTHUYECKHE
OmMOKH B COJIEPKAHUU JIOKJIaa U (MM ) IPE3CHTAIMH WIIN TIPU OTBETE Ha JIOTIOJIHUTENILHBIE BOIIPOCHL; BO
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BpeMs JIOKJaga OTBETHI Ha JOMOJIHUTEIbHBIC BOMPOCHI JAHBI HE TOJHBIE WIH OTBETHI OTCYTCTBYIOT.
OTCyTCTBYET BBIBOI.

«Heyooenemseopumenbno» - BBICTaBISECTCS, €CIM TeMa JOKJIaAa HE PACKPHITA, BBISIBICHO
CYILIECTBEHHOE HEMIOHUMaHKE IPoOIeMbl MIIH XK€ J0KJIAJ C IPE3EHTAluel He IPeACTaBICH BOBCE.

Hmoeosas oyenka no oucyuniume:

OneHka «3aumeHo» - BBICTABISAETCS OOYYAIONIEMYCs, IOJTYYUBIIEMY OICHKH «OMIAUUHOY,
«XOPOUWO» U «YO081emBOpUMenIbHOY 32 OTBETHI B X0J1e OIIPOCOB, pedepar u JoKIal.

OueHka «He 3aumeHO» -  BBICTABISIETCS  OOydYalomeMycCsl, IOJYYUBIIEMY  OIICHKY
«HEYO08IIemME8OPUMENbHOY XOTs OBl 32 OJIMH KOMITOHEHT MTOPT(HOIIHO.

4.3. CoOTBETCTBUE OLICHOYHBIX CpEACTB IPOMEXKYTOUHOH arTecTaluy MO0 JUCLUILIMHE
(dopMHEpyEeMBIM KOMITETECHITHSIM

Kox O1eHOYHBIE CPENICTBA TPOMEKYTOUHOM aTTECTAIH
KOMIIETE
[Toptdonuo
HIUH
CIIK-1 +
CIIK-2 +

5. MeToauyeckne yKa3aHus 10 OCBOEHUIO TUCIHUNIHMHBI
Metoauueckue marepuans 1o aucuurunae (Ilpunoxenue).

6. YueOHas quTepaTypa AJsi 00y4arolmuxcs no JUCIUIIHHE
1. bakaii, A. B. I'enetuka / bakait A. B. , Kounm U. W. , Ckpunauvenko I'. I'. - Mocksa :
KonocC, 2013. - 448 c. (YuebHuku u yued. mocobust A CTyIEHTOB BhIcHI. yued. 3aBeaenui) - ISBN
978-5-9532-0648-8. - Tekcr : snektponnbiii / DbC "KoncympranTt crymenta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953206488.html. - Pexxum noctymna : o moamucke.
2. buonorus. Ku. 2. O0uias reneruka : yueOHuK : B 8 kH. / mog pen. P. P. McnamoBa. - Mockaa :
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. - Pexum nocryna : mo noamnucke.
3. Kumynés, M. ®. OOmast u MojiekysspHas reHeruka : yued. mocobue juist By3oB / U. .

Kumynés; non pen. E. C. bensiera, A. Il. Axudrena. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe
yHHUBepcuTeTckoe usnatenberBo, 2007. - 479 c. - ISBN 978-5-379-00375-3. - Tekcr : 371€KTpOHHBIH //
9bC "KoncynbTant cTyneHra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785379003753.html. - Pexxum mocTtyma : 1Mo moamwucke.

4. Kyuenko, A. A. I'enetuka / A. A. Kyuenko, 0. JI. I'yxos, B. A. Ilyxansckuii - Mocksa :
KonocC, 2013. - 480 c. (YueOHukuU u yued. mocodust sl CTYACHTOB BhICHI. yuel. 3aBeaeHuit) - ISBN 5-
9532-0069-2. - Tekcr : osnextponHbii // OBC "KoncymbranT ctynenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN5953200692.html. - Pexxum nocTyna : o moanucke.

5. Kocrepun, O. O. OcHoBbl rereruku. Y. 2. XpoMOCOMHBIE NEPECTPONKH, MOJUIUIOUAUS H
aHEYIUTOUIUSl, MOOWIBHBIE TEHETHUYECKHE OJJIEMEHTHI M TEHETHUYecKas TpaHc(hopMalms, TeHETHKa
KOJIMYECTBEHHBIX NMPU3HAKOB U MOMYJISIUOHHAS TeHeTuka : y4yeO. mocodue : B 2 4. / Kocrepun O. D. -
Mockga : HoBocubupck : PULL HI'Y, 2016. - 248 c. - ISBN 978-5-4437-0484-5. - TeKcT : 31€KTPOHHBIH
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/! 9BC "KoncymnpTant cTyneHra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785443704845 .html. - Pexxum noctymna : no noAnucke.

6. [Tyxansckuii, B. A. IIpakTHKyM 1O IIUTOJIOTUU U IUTOreHeTUKE pacTtennii / [lyxanbckuii B. A.
, ComoBreB A. A., banaesa E. JI. , FOpues B. H. - Mocksa : KonocC, 2013. - 198 ¢. (YueOunuku u y4eO.
nocoOust JUIs CTYIEHTOB BBICHI. yue0. 3aBeaenuil) - ISBN 978-5-9532-0449-3. - Tekcr : 37eKTpOHHBIH //
2bC "KoncynbTant cryaeHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785953204493.html. - Pexum noctyna : o nomnucke.

7. Crernuii, B. H. I'eHeTnka caapTalliOHHOTO BHI000pa3oBaHus U cUCTeMHbIe MyTaruu / B. H.
Crernuii. - Tomck : M3narensckuii lom ToMckoro rocygapctBeHHoro yuuepcurera, 2019. - 264 c. -
ISBN 978-5-94621-815-3. - Tekct : anexrponnsii // DbC "KoncynsranT crynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785946218153.html. - Pexxum noctymna : no noamucke.

7. MaTepuajibHO-TeXHHYecKasl 0a3a, nH(GOpMallMOHHbIE TEXHOJIOTHH, IPOrPaMMHOe ofecrieyeHne,
cOBpeMeHHbIe NPodecCHOHAIbHBIE 0a3bI IaHHBIX H HH()OPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI

Jlis mpoBeeHUs] KOHTakTHON paboThl ¢ OOy4yaroIIMMUCS UMEIOTCA y4deOHble ayqUTOpUU s
IIPOBE/ICHUS 3aHATHUI JEKIIMOHHOTO THUIA, 3aHATUI CEMMHAPCKOI'0 TUIA, TPYNIOBBIX U MHIUBUAYaJIbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TAK)KE OMEIIEHUS Ui XpaHEeHHs
U TPOPHUIAKTHUECKOT0 OOCITYy)XKMBaHUS y4eOHOro 000pyHOBaHHS. AYIUTOPUM YKOMIUIEKTOBAHBI
CIEIUANIN3UPOBAHHOW MeOeNbl0 ¥ TEXHWYECKHMMH CpEACTBAMU OOydYeHHs, CHYKaUUMH  JUIS
npecTaBieHus yueOHoM nHopmanuy O0IbIION ayAUTOPUH.

HeoOxomuMoe ocHamieHue Ui TpoBeAEHUS JaOOpaTOPHBIX 3aHATHA: CTONBI  paboune,
000pyZI0BaHHBIE HACTOJBHBIMH JIAMIIAMH, 3KpaH HACTEHHBIH NPOEKLMOHHBIM, TOCKa HacTeHHas 3-X
CTBOpuUaTas, mKad 11 XpaHEHUs HAIJISIHOTO MaTepHrasa U 000pyJ0OBaHUs.

[TporpammHuoe obecrnieuenue obuiero HazHauenus: Microsoft Windows, Microsoft Office 2007
Suites, Adobe PDF DC.

[ToMemieHus U1 caMOCTOSATENLHONW pabOTHl 0OYYaIOLIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO TOJKIIOYEHHS K HWH(GOPMAIIMOHHO-KOMMYHHKAIMOHHON cetn «M HTepHeT» W
o0ecrieueHrneM JI0CTylla B AJIEKTPOHHYIO HMH(GOPMAIMOHHO-00pa30BaTeNbHYI0 Cpely, yuyeOHas MeOelnb
U1 00y4aroIuXcsl (CTOJIBI U CTYJIbS).

OObyyaromuecs obecrieyeHbl JOCTYIOM K COBPEMEHHBIM NpPO(EeCCHOHANbHBIM 0a3aM JaHHBIX U
MH(GOPMALMOHHBIM CIIPABOYHBIM CHCTEMAM.

IIpogheccuonanvnvie 6a3vl OaHHBIX U UHGOPMAYUOHHBIE CHPABOUHbIE CUCTEMDbL!

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/.

ObopynoBanue, oOecleUMBArOIIee aNaNTalUI0 AJIEKTPOHHBIX M IEYaTHBIX 00pa30BaTEIbHBIX
pecypcoB /st 00yJaromuyecs U3 Yrcia JIUI C OrpaHNYEHHBIMI BO3MOKHOCTSIMU 3JI0OPOBBSI: TOPTATUBHBIN
PYYHOI BUJICOYBEIMUUTENb — 2 1T, PaJUOKIJIACC (3ayIIHBIA HHIYKTOP U MHAYKIMOHHAS NeTis) — 1 mT.

Boixon B cerp «UHTepHeT» B Hamuuuu (C BO3MOXKHOCTBIO JOCTyNa B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpeny), CKopocTh noaxmoueHus 100 mout/cex.
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AHHOTAIIUSA PABOYEHN ITPOT' PAMMBI JIUCIIUTLJIAHBI

DT/1.02 I'eHeTHKa pacTeHUi

Koa u HaumeHnoBanue cnenuanbHoctu: 33.05.01 dapmanus
KBamuduxamnus (crenenb) BLIMYCKHUKA: OakaaaBp
®opma o0yueHHsI: OUHAs
®opmupyeMasi KOMIIETEHIUA: -
O0bem 1 MecTO JUCUMILIMHBI B cTpyKType OIIOII:
QdakynbpTaTUBHAS AMCLUUIUIMHA OCBaMBAeTCs Ha 4 Kypce, 7 ceMecTpe, B COOTBETCTBUU C YUCOHBIM
IUTAHOM, O0IIasi TPYI0EMKOCTh JUCIUIUIMHBI B 3a4€THBIX €IUHHIIAX cOCTaBiseT 2 3.e. (72 akas. Jaca).
CoaeprxaHnue TUCHUIVINHBI:
Paznen 1. CtpykrypHO-QyHKIIMOHATbHAS OpPraHU3allds T'€HOMa pPACTEHUH W aHanu3 (QyHKIUI
reHa.
Tema 1.1. CTpykTypHO-(pYHKIHOHATIbHAS OPraHU3alUsl TeHOMA OJHO- U JABYAOJIbHBIX PACTCHUH.
Tema 1.2. 'eHOM XJIOpOILJIACTOB M MUTOXOHAPHIA.
Tema 1.3. MoOuIbHBIE T€HETUYECKHE JIEMEHThI paCTEHUI.
Tema 1.4. TpaHCIIO30HHBIM MyTareHe3 pacTeHUH.
Paznen 2. Cucrempl pa3MHOKEHUSI PACTEHUHN U UX T€HETUYECKUI KOHTPOJIb.
Tema 2.1. )KuzHeHHbIe HUKIIbI PACTEHUH.
Tema 2.2. JIByAOMHOCTb KaK KpaliHUI ciryyail pOsiBJIEHUS] HECOBMECTUMOCTH.
Tewma 2.3. Anomukcuc.
Pa3nen 3. ['eneTnueckne METOBI CENEKIUU.
Tewma 3.1. Ilonumuionaus, aHeyNIOU U, TAIIOUIMSL.
Tema 3.2. [lutomnazmaTudeckas My»ckasi crepuinbHOCTh pacteHuit (LMC).
Tema 3.3. CioHTaHHBIN U HHIYLIUPOBAHHBIN MyTareHe3 y pacTeHUM.
Paznen 4. 'eneTnka UMMyHHUTETa pacTEHUI.
Tema 4.1. [loHsiTHE UMMYHHUTETA PACTEHUH.
Tewma 4.2. OCHOBHBIE TUIIBI UMMYHUTETAa PACTEHUH.
Paznen 5. I'eHeTnka OHTOreHe3a pacTEHU.
Pa3nen 6. I'eneTnueckne TEXHOIOTMY PACTEHUN B PELLIEHUH 3aa4 CEJIEKIIMM U CEMEHOBOJICTBA.
Tema 6.1. 'eneTnueckast HH)KEHEPUs] PaCTEHU.
Tema 6.2. 'eHOMHOE peJaKTHPOBAHUE PACTEHUH.
Tema 6.3. MonekysIsIpHO-TeHETHUECKUE MapKephl B PEIeHNH (DyHIaMEHTAIbHbBIX U MPaKTHUECKUX 3a/1a4
TE€HETUKH U CEJICKIINH.
DopMa NPOMEKYTOUYHOM aTTeCTALMH:
[TpomexxyTouHasi aTTecTanus MPoOBOJUTCS B (popMe 3aueTa.
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