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BBEOEHME

1. HacTtosiwee nsgaHue siBNSETCA OCHOBHbIM OPraHM3aunoOHHO-MEeTOANYECKUM AOKYMEHTOM y4ebHOo-
METOAMYECKOro KOMMIeKca no AMCUMNIIMHE B COCTaBe OCHOBHOWM MpodheccrnoHanbHowm obpasoBaTenbHOW
nporpaMmmsl Bbicliero obpasosarus (OlNOMM BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AaHHOW AUCLMMAVHBI.

2. CopgepxaTernbHOM OCHOBOW AN pa3paboTku HACTOALLMX METOAMYECKNX YKa3aHun nocnyxuna Pa-
©oyas nporpamma AMCLMNMANHBI, YTBEPXAEHHAsi B YCTaHOBNEHHOM NOpsiaKe.

3. MeToanyeckne acnekTbl pa3BuUTbl B y4ebHO-MeToaMYECKON nutepaTtype u apyrux paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. OocTtyn oby4arowmxcs K aneKTPoOHHOM Bepcun MeToamnyeckmx ykasaHun no U3yyYeHuto Aucumnnm-
Hbl, 0becneyeH B aNEKTPOHHON NHOPMAaLMOHHO-00pa3oBaTenbHOM cpeae yHuBepcuteTa.

[Mpn 3TOM B 3MEKTPOHHYIO BEPCUIO MOryT ObiTb BHECEHbI TEKYLUME U3MEHEHWS U OOMOSTHEHWS, Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HAaCTOSALWMNX METOANYECKMX YKa3aHWU.

YBaxaemble obyuarowmecs!

MpucTtynas k ndydeHuto HoBow Ang Bac yveBHom aucumnnuHbl, HA4YHMTE C BOYMYMBOIrO MPOYTEHUS
paspaboTaHHbIXx ana Bac kadegpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL ee porb B Bawem obpasosaHuu.

O3HakoMUBLUWNCE C OpraHM3aunoHHbIMK TpeboBaHnsaMM Kadeapbl N0 3TON ANCUUMIIMHE N COM3MEPUB
C HMMK cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIM BbIOOP COGCTBEHHOW TaKTUMKM U cTpaTerun yyebHowm
AesATenbHOCTH, yoepeyb cammx cebs OT HepasyMHbIX pPeLleHWiA NO OTHOLLEHMIO K HEN B Havane cemecTpa, a
He Torga, Korga yxxe CTaHeT Mo3AHo. Vicnonb3ysa 3T ykasaHus, Bel 6e3 ononHWTenbHbIX OCMOXHEHWUI No-
pongeTte K MPOMEXYTOYHON aTtTecTauuy no 3TOW AMCLMUMIMMHE. YCMNEeWHOCTb aTTecTaun 3aBucuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B uensx obecne-
YeHNs KOTOPOW M pa3paboTaHbl 3TN METOANYECKME YKa3aHUs.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas gucumnnuHa «leHeTnka pacteHun» ABnseTca akynbTaTUBOM.

Yenwb ducyunnuHbl — hopMMpoBaHue y obyyatoLmxcsi 6a3oBbiX 3HAHWUIA OCHOB reHETUKM pacTeHWUN,

nonyyeHne MMM NepPBUYHOIO OMnbiTa B 06MacT reHeTUYECKMX TEXHOMNOri B 06nacTu reHeTUKU pacTeHNI.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:
3HaTb coBpeMeHHble NpobnemMbl rEHETUKM pacTEeHWUn, TeopeTUYeCKUe OCHOBbI (PYHKLNOHUPOBAHUSA

pacTeHuin Npu pasnU4YHbIX CUCTEMAX Pa3MHOXEHUS.

LA

Xo4a n npnemMosB ononorum pa3BuTuA.

YmeTb NMPUMEHATb reHeTun4eCcKkmne MeToabl aHannsa npupoaHbIX I'lOI'IynFlLWIVI N reHeTU4eCKNX KoJnek-

BnageTb HaBblkaMu peleHna npakTn4eckmnx 3agav, Tpe6y+ou.w|x MOJNEeKynAapHO-reHeTn4eckoro noa-

1.1. MepeyeHb KOMMNETEHLMI C yKa3aHMeM 3TanoB UX (hOpMUPOBAHUA B pe3yribTaTe OCBOEHUS y4eb-
HOW OUCLUMIUHBI:

KomneTteHuun,
B (hopMUpoOBaHUM KOTO-
pbiX 3ageAcTBOBaHa guc-

Koa n Haume-
HOBaHue WH-
AuKaTopa goc-

KoMnoHeHTbI KOMMNeTeHUUN,

dopmMmpyeMble B paMmkax 4aHHON OUCLUMIVHBI
(kak oxxugaembln pesynbTaT ee OCBOEHWS)

umMnnuHa 9y
TVDKGHIM KOM-= ™ aTh 1 non MeTb AenaTtb BrnageTb HaBblkamMu
kon, HaMmeHoBaHue neTeHUun ymerts A A
MaTb (oevnctBoBaTb) (MMeTb HaBbIKKM)
1 2 3 4
O6uwenpodeccMoHanbHbie KOMMNETEHLUN
OlK-1 | CnocobeH pewatb | NO-1 JeMOHCT- | cOBpeMEHHbIe NMPUMEHATb FreHe- | peLleHus npakTude-

TUMNOBbIE 3aJa4n
npodpeccuoHarnb-
HOW OeATeNbHOCTU
Ha OCHOBE 3HaHUN
OCHOBHbIX 3aKOHOB
MaTeMaTU4eCKMX,
€CTEeCTBEHHOHay4-
HbIX 1 0bLenpo-
dreccuoHarbHbIX
ONCLMNIWH C Npu-
MEHEHNEM WUH-
dopmMaLMnoHo-
KOMMYHWKaLMOH-
HbIX TEXHOMNOIMN

pupyeT 3HaHue
OCHOBHbIX 3a-
KOHOB MaTema-
TUYECKMX, ecTe-
CTBEHOHaY4HbIX
n 06-
wenpodeccuo-
HarnbHbIX gu1C-
LMNNWH, Heob-
XOAN-MbIX Ans
peLleHuns TUno-
BbIX 3a4a4 B
obnacTtu arpo-
HOMUK

npobnemsbl re-
HEeTUKN pacTe-
HWK, TEOpPETU-
Yyeckne OCHOBBI
dYHKUNOHNPO-
BaHWA pacTe-
HUW Npu pas-
NNYHBIX CUCTE-
Max pasMHoO-
XeHus.

TU4Yeckne meToabl
aHanusa npupoa-
HbIX NOMYyNSAUNA 1
reHeTU4YecKnx
KONNeKumn.

CKUX 3afau, Tpe-
ByroLwmx monekynsp-
HO-reHeTUn4ecKoro
noaxoda u npuemMos
Hbuonornm passuTus.
OeMoHcTpupyeT ro-
TOBHOCTb KpUTHYe-
CKW aHanu3npoBatb
nHdopmaumio B 06-
nacTu reHeTuKn pac-
TEHUN N NHTErpumpo-
BaTb NOMy4YEHHbIE
3HaHWA B NPOEKTHYI0
3agauvy.

na-2 Ncnonb-
3yeT 3HaHUs
OCHOBHbIX 3a-
KOHOB MaTeMa-
TUYECKUX U ec-
TECTBEHHbIX
Hayk ans pe-
LUEHNS CTaH-
OapTHbIX 3agav
B arpoOHOMMMU

3HaeT coBpe-
MEHHbIe reHe-
TUYECKUNE TEX-
Homormu, nc-
nonb3yemble
npw paborte ¢
pacTeHusaMun.

YmMeeT npume-
HSITb COBPEMEH-
Hble reHeTn4e-
CKNe TEXHOMNOrm
Ons pelenns
NoCTaBMEHHbIX
3agay, NporHo3su-
poBaTb U ornpe-
Oenatb NOTeHUn-
an ux ncnonb3o-
BaHwUs.

Bnageet HaBblkaMm
CpaBHEHWs1 UCMNorb-
3yeMbIX TEXHOSOTUIN
C Y4ETOM BO3MOXKHO-
CTen 1 COBPEMEHHbIX
TpeboBaHW K OLEH-
Ke adppekTnBHOCTU
npouecca.
HOeMoHcTpupyeT ro-
TOBHOCTb MacLiTa-
ObupoBaTthb paspaba-
TbiBaeMbl€ reHeTu-
Yyeckne TEXHONOMKn ¢
Yy4€TOM KX MOTEH-
uunana v nepcrnekTms
pasBuTUS, KOPPEKTU-
poBaTb peanvsauuto
TEXHOMOrMM B COOT-
BETCTBWM C JAHHLIMU
O ee BNUSHUK Ha

OKpYXXaloLLyo cpeay.




1.2 OnucaHue nokasarenemn, KputepueB U LWWKan oueHnBaHuA KOMNEeTeHLM Mo AUCLMNIINHE

MHaeke n
Ha3BaHue
KOMMNEeTeHUnn

Kop, nhagukaTo-
pa OOCTUXKEHUN
KOMMNeTeHUnn

WHaukaTopbl Komne-
TeHUMN

Mokasatenb oue-
HUBaAHMA — 3HaAHNS,
YMEHUS, HaBbIKU
(BnapeHus)

YpOoBHU CChOPMUPOBAHHOCTN KOMNETEHLMIA

KOMMEeTeHUUs He chopMmupo-

BaHa MWHUManbHbIN cpegHun BbICOKUMN
OueHKkM cdhopMUPOBAHHOCTH KOMMNETEHLMI
2 3 4 5
OueHka «Heydoenemeopu- | OueHka «ydoenemeopu- | OueHKka «Xxopouwo» OueHka «Ommau4yHo»
mesibHO» mersnbHO»

Xapaktepuctuka ccpopmu

POBAHHOCTW KOMNETEHLUN

KomMneTeHumMs B NonHon mepe
He cchopmupoBaHa. Nmeto-
LLIMXCS1 3HAHWUIA, YMEHWI N Ha-
BbIKOB HEOCTaTOYHO A4S
peLleHns NpaKTU4ecknx (npo-
deccroHanbHbIx) 3agay

CdopMnpoBaHHOCTbL KOM-
neTeHLMn CooTBeTCTBYET
MUHMManbHbIM TpeboBa-
HuAM. NmetoLymxcs 3Ha-

HWUWA, YMEHWU, HaBbIKOB B
LenomM AocTaTouHo ANns

peLLeHns NPaKTUYECKNX

(npodbeccuoHanbHbIX)
3agav

CdopMmnpoBaHHOCTb KOMMe-
TeHUMn B LiIerIoM COOTBETCT-
ByeT TpeboBaHuaM. Mmeto-
LIMXCS 3HAHWUA, YMEHUN,
HaBbIKOB 1 MOTMBaLN B
LernomM AOoCTaTovHO Ansi
peLueHust cTaHaapTHbIX
npakTu4eckmx (npocgeccumo-
HanbHbIX) 3agad

CdopMmnpoBaHHOCTb KOMMe-
TEeHLMW NOHOCTbI0 COOTBET-
CTBYeT TpeboBaHMAM.
Mmetomxcsa 3HaHun, yme-
HWI, HaBbIKOB U MOTMBaLK
B MOSTHOM Mepe AO0CTaToO4YHO
ONs peLleHnst CIOXHbIX
npakTu4eckmx (npogeccumo-
HanbHbIX) 3agay

dopmbl 1 cpef
Ba KOHTPO
¢opmupoBaH
KOMMNEeTEeHLM

KpuTepum oueHvBaHus

OrK-1
CnocobeH
pelaTb TUMo-
Bble 3aga4n
npodeccuo-
HanbHOW fes-
TEeNbHOCTU Ha
OCHOBE 3Ha-
HUIN OCHOBHbIX
3aKOHOB Ma-
Temartumye-
CKUX, ecTecT-
BEHHOHayu-
HbIX 1 O0LLe-
npodpeccuo-
HanbHbIX gnc-
LUMMSWH C
NPUMEHeHVEeM
MHopmaLu-
OHHO-
KOMMYHUKa-
LIMOHHBIX TEX-
Honorum

NO-1onka Oe-
MOHCTpUpyeT
3HaHWe OCHOB-
HbIX 3aKOHOB
MatemaTtuye-
CKUX, ecTecT-
BEHHOHay4HbIX
1 obuenpo-
deccuroHanb-
HbIX Aucumn-
TNNH, HeobXo-
OUMbIX Ans
peLueHust TUno-
BbIX 3a4a4 B
obrnacTu arpo-
HOMMMU

MonHoTa 3HaHuin

3HaeT coBpemMeH-
Hble Npobnembl
reHeTuKn pacTe-
HUW, TeopeTnye-
CKNe OCHOBbI
yHKLMOHMPOBa-
HWSA pacTeHun npn
pasnunyHbIX cUCTe-
Max pa3aMHOXeHUs.

He 3HaeT coBpeMeHHble Npo-
Ornembl reHeTUKN pacTeHun,
TeopeTnyeckne OCHOBbI (yHK-
LIMOHMPOBAHNS pacTeHWI Npu
pasnuyHbIX cUcTemax pas-
MHOXEHMUS.

[oBEPXHOCTHO OPUEHTK-
pyeTcs B COBPEMEHHbIE
npobnembl reHeTukn pac-
TEHWUI, TeopeTnyeckne
OCHOBbI (PYHKLIMOHUPOBA-
HWS pacTeHuii nNpu pas-
NWYHBIX CUCTEMaX pas-
MHOXEHWS.

CB000OAHO OpUEHTUPYETCH B
COBpPEMEHHbIE Npobnemsl
reHeTUKN pacTeHui, Teope-
TU4YeCcKne OCHOBbI beHKLWIO-
HVPOBaHWSA pacTEeHWI Npu
pa3nuyHbIX cMCTeMax pas-
MHOXEeHUS.

B coseplueHcTBe Bnageet
3HaHUSAMK O COBPEMEHHbIE
npobnemsbl reHeTVKn pacTe-
HWIA, TEOPETNYECKME OCHOBBI
YHKUMOHNPOBaHNS pacTe-
HWA NPV pasnmnYHbIX cucTe-
Max PasmMHOXeHWS.

Hanuune ymeHui

YMmeeT npuMeHsTb
reHeTnyeckme me-
TOObl aHanM3a
NPUPOAHbIX Nomny-
NAUUA U reHeTnde-
CKUX KONNEKLNN.

He ymeeT npvMeHsiTb reHeTu-

Yyeckune MEeTOAbl aHanu3a npu-

POAHbIX NOMYNAUNUA U TEHETU-
YECKUX KONMEKLUUNA.,

YMeeT NpUMeHsATb reHeTu-
Yyeckvie MeToabl aHanu3a
NPUPOAHBIX NOMYNALUIA 1
rEHEeTUYECKMX KOMNMNEKLUA.

CB0GOAHO MPUMEHSIET reHe-
TUYeckMe MeToabl aHanusa
NPUPOZHbIX  MOMYNAUUA 1
rEHEeTUYECKUNX KOSEKLIWIA.,

B coBeplueHcTBe NnpumeHsieT
reHeTU4eckme MeToabl aHa-
1M3a NPUPOAHBIX NOMYALMIA
N TeHETUYECKUX KOMMEKLUIA.

Hanuune HaBblkoB
(BnageHue onbITom)

BnapeeT HaBblkamu
peLueHus npakTm-
Yeckux 3apad, Tpe-
BytoLLMX MOneKy-
nsipHO-
reHeTU4eCcKoro
noaxona v npue-
MoB Buornorum pas-
BUTUS.

He nmeeT HaBbIKOB peLLeHus
npakTU4eckux 3agad, Tpe-
OytoLLMX MOMEKYNAPHO-
reHeTM4ecKkoro nogxona u
np1MeMoB G1ONorMM pasBuUTHSI.

MmeeT HaBbIkM peLueHust
npakTuyeckux 3agad, Tpe-
Oylownx  MomeKynspHo-
reHeTU4eckoro nogxoga
npvemoB Gvonorun passu-
™.

NmeeT yrnyGneHHble HaBblku
peLLeHUst NPaKTUYECKUX
3agad, TpebyoLLMX MOSeKy-
NSAPHO-rEeHeTUYECKOro Noa-
xofa 1 NpuemoB Guonoruu
passuTUs.

MMeeT OTNUYHble HaBbIKM
pelueHus NpaKkTU4eCKUX
3apay, TpebytoLwyx Moneky-
NAPHO-TEHeTUYeCKoro  nog-
xoga M npuemos 6uornorum
pas3BUTKS.

BOMPOCHI U C
TYaLMOHHDI¢
3agaHunsA

NA-2onk1 -
nonb3yeT 3Ha-
HNA OCHOBHbIX
3aKOHOB mMaTte-
MaTU4EeCKUX n
€CTECTBEHHbIX
Hayk ons pe-

MonHoTa 3HaHun

3HaeT coBpeMeH-
Hble reHeTu4eckue
TEXHONOrMu, uc-
nonb3yemMble npu
paboTe ¢ pacte-
HUSIMU.

He 3HaeT coBpeMeHHble reHe-
TUYECKME TEXHOMOMUM, UC-
nonb3yemble npu pabote ¢
pacTeHusImu.

3HaeT coBpeMEHHbIE re-
HeTHYecKne TEXHOMOTUH,
ncnonb3yemMble npu pabo-
Te C pacTEHUAMM.

YBepeHHO 3HaeT COBpeMeH-
Hble reHeTUYecKue TEXHOIOo-
MK, UCMOSb3yeMble Npu
paBoTe C pacTeHUsIMU.

B coBepLueHcTBe 3HaeT
COBPEMEHHbIE rEHeTUYECKUE
TEXHOSIOMK, UCMOoSb3yemble
npu paGoTe C pacTeHUsIMU.

Hanuuve ymeHuwn

YMeeT npuMeHsiTb

He ymeeT npvmMeHsiTb coBpe-

YMeeT NpyMeHsiTb coBpe-

YBEpPEHHO YMEET NPUMEHSITb

B coBepulieHcTBE ymeeT

BONPOCHI U Cl
TyaLUOHHDbI¢
3agaHua




LeHUa CTaH-
OapTHbIX 3agay
B arpoHOMun

COBPEMEHHbIE re-
HeTUYeckue TEXHO-
norum ans pelue-
HUS! NOCTaBMEHHbIX
3afad, NporHoau-
poBaThb 1 onpege-
NSATb NOTeHuMan ux
MCMoNb30BaHUs

MEHHbIe reHeTU4YeCKkmne TexXHo-
lormm ansa peweHna nocrtase-
JIeHHbIX 3a4a4, NPOrHo3npo-
BaTb U onpenenAaTb NoTeHuun-
an nx ncnonb3oBaHuA

MEeHHble reHeTuYeckme
TEXHOMOMU ANsi peLleHnst
nocTaBneHHbIX 3agay,
NporHo3vpoBaTh U onpe-
[ensTb noTeHuman ux
UCMornb30BaHus

COBpeMeHHbIe reHeTu4eckue
TeXHOJIorMn Anga peweHna
NoCTaBJIEHHbIX 3adad, npo-
rHO3MpPoOBaThb N onpeaenaTb
noteHuymnan nx ncnosib3oBsa-
HUA

NPUMEHATb COBPEMEHHbIE
reHeTn4yeckme TexHonornm
Ana peweHuna nocTtaBlieH-
HbIX 3a4a4, NporHo3MpoBaTb
nonpenenAaTtb noteHymnan nx
Mcnosnb3oBaHUA

Hanunyve HaBbIkoB
(Bnagexune onbiTom)

BnapeeT HaBblkamu
CpaBHEHWS Uc-
nonb3yeMblixX Tex-
HOMOTUI C Y4ETOM
BO3MOXHOCTEN 1
COBPEMEHHBIX Tpe-
©oBaHWI K oLieHKe
adpdpekTnBHOCTM
npotecca.

He BnageeT HaBblkaMu cpaB-
HEHMS! UCNOMb3yeMbIX TEXHO-
NOrvn ¢ Y4€TOM BO3MOXHO-
cTel 1 coBpeMeHHbIX Tpebo-
BaHWUN K oLieHKe 3hPEKTUBHO-
CTM npouecca.

Bnapeet HaBblkamu cpaB-
HEHWS NCNOMNb3yeMbIX
TEXHOMNOrMM C y4ETOoM
BO3MOXHOCTEN 1 coBpe-
MEHHbIX TpeboBaHu K
oLeHKe 3ahheKTUBHOCTH
npotecca.

Bnapeet yrnybneHHbIMu
HaBblkaMn CpaBHEHWS KC-
nonb3yeMbIX TEXHOMOIWiA C
YY4ETOM BO3MOXHOCTEN 1
COBPEMEHHbIX TpeboBaHUii K
oueHke adhpekTnBHOCTN
npotecca.

B coBeplueHcTBe Bnageet
HaBblkamy CPaBHEHUS UC-
nornb3yeMbIX TEXHOMOMMN C
YYETOM BO3MOXHOCTEN 1
COBpPEMEeHHbIX TpeboBaHui K
oLeHKe ahheKkTUBHOCTH
npotecca.




2. CTpyKkTypa yyeb6HOM paboThl, coaepxaHme U TPYyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AuC-
LUNMUHbI

21

opraHM3aL|MOHHa$I CTPYKTypa, TOyAO€MKOCTb U nnaH ndyvyeHnda OnCUuMninHbI

Tabnuya 2.1 MecTto y4ebHOIM AncumnnuHbl B y4ebHOM nnaHe, rpaduke ydyebHoro npouecca no OlMOIT; eé

cemMecTpoBasd ceTka

TpyooemMKkocTb, Yac
. CeMeCTp, Kypc*
Bun yuebroi patorel OYHas dopma 3a04Has opma
3 cem. Ne cem. 5 cem
1. KoHTakTHaa paboTta 54 14
1.1. AyauTtopHble 3aHATUA, BCEro 54 14
- Nekunmn 20 6
- MPaKTUYECKNe 3aHATUA (BKIOYas ceMmnHapsl) 10 2
- nabopartopHble paboTbl 24 6
1.2. KoHcynbTauum (B COOTBETCTBUM C y4E€OHBIM NNaHOM)
2. BHeayauTOopHasa akagemuyeckas pabora 54 121
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbIX CaMOCTOS- 30 30
TellbHbIX paboT:
BbinonHeHue n cgada/3awmuTa MHANBMAYansHOro/rpynnoBoro
3apaHua B Buae**
- Nnpe3eHTauum 20 20
- pecbepaTa 10 10
2.2 CamonoArotoBKa K ayAUTOPHbIM 3aHATUAM 16 2
2.3 CamocTosiTeNnbHOE U3yyeHme TeM AUCLUIMIINHbI 0 60
2.3 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJb-
HO-OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMBIX B pamKax Te- 8 29
KYLLLero KOHTPONSA OCBOEHMS ONCUNMINHBI (3@ UCKITHYeHUEM
ydménHbix e nn. 2.1 —2.2):
3. MoaroToBKa 1 cpava 3k3aMeHa No UToram OCBOEHUA 36 9
AUCLUNIINHBI
OBLLAA TpyaoeMKOCTb AUCLMNIN- Hacw 144 144
HbI: 3ayeTHble eAUHMU- 4 4
Ubl

lNpumeyaHue:
* — cemecmp — 4151 O4HOW U OYHO-3204HOW POPMbl 0BYYEHUS, KYPC — AN 3a04HON (hopMbl 00y4eHNUs;
** — KP/KI, pedepaTalacce/npe3eHTaumm, KOHTPObHOW paboThl (ans oby4vatowmxcsa 3ao4Hon hopmbl
00y4yeHus), pacyeTHo-rpacmyeckon (pacyeTHO-aHaNUTUYECKon) paboTsl 1 Ap.;

2.2. YKkpynHéHHasi cofepaTternbHasi CTPyKTypa y4eGHOM aMcuMnivHbl M obllas cxema eé peanusauun B

y4ebHOM npouecce

4.1. YKpynHéHHas coaepxaTenbHas CTPYKTypa y4eOHOM AUCLUUNNUHBI
M obwan cxema e€ peanusauum B y4e6HOM npouecce

TpyooeMKkocTb pasgena u eé .
pacnipefeneHue no sugam s g_
y4yebHon paboThl, 4ac. S =
KoHTakTHas paboTa 83
AygutopHas | | BAPC $3c
Homep v HanmeHoBaHune = pa6oTa 'é z PooME! TovILer < g g
Qasp,ena =) 3aHATUA | = & ! KOHTpo b csll'lL:Bae- 328
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| OuHas ¢opma o6yyeHuUs
CTpyKTYpHO-(DYHKUMOHaNbHas opraHu-
1|3aumsa reHoma pacTeHun 1 aHanu3 9 onpoc OnK-1
YHKUNIA reHa 19|10(4 (4| 2
CuncteMbl pasMHOXEHMUS pacTeHN 1 nux
- 9 onpoc OlK-1
reHeTUYECKMIN KOHTPOTb 19(10/4 4| 2 30 P




3|eHeTnyeckne MeToabl cenexkumm 17 214 2 9 onpoc OnK-1
4|l 'eHeTMKa MMYHMTETa PacTeHNN 17181214 2 9 ornpoc OnK-1
5| eHeTrKa oOHTOreHesa pacTeHum 19(10/4 |4 | 2 9 onpoc OnK-1

'eHeTMYecKMe TEXHONOTMN pacTeEHUI B
6|peleHnn 3agay cenekumm n CeMeHo- 9 onpoc OnkK-1

BOJCTBa 1784 |4

lMpomexyToyHasa aTtTectaums 36 Ok3ameH
MToro no y4ebHOM gucumnnmHe 144|54|20(|24| 10 541 30

| 3aoyHas opma o6yyeHUs

CTpyKTypHO-(DYHKLMOHaNbHasa opraHu-
1|3aumsa reHoma pacTeHun 1 aHanu3 21 onpoc OnK-1

YHKUNIA reHa 28|7(13|2]| 2

CuncteMbl pasMHOXEHUS pacTeHUA N Ux
2 reHeTUYECKMIN KOHTPOTb 26|5(3]|2 201 30 orpoc OrK-1
3|l eHeTMyYecKne MeTobl cenexkumm 2312 2 20 onpoc OnkK-1
4|eHeTVka UMMYHUTETa pacTeHui 21 20 onpoc OlK-1
5|'eHeTvka oHTOreHesa pacTeHun 20 20 onpoc OlK-1

'eHeTnYecKMe TEXHONOMMN pacTeHWI B
6|peLueHnn 3agay cenekumm 1 CEMeHo- 20 onpoc OlK-1

BOACTBA 20

MpomesxyTouHasa aTTecTaums 36 OK3ameH
MToro no y4ebHoM gucumnnmHe 144|146 |6 | 2 121| 30

3. O6wue opraHM3aLNOHHble TPpeGoBaHUsA K yueGHOM paboTe cTyAeHTa

3.1. OpraHusauus 3aHATUM U TpebGoBaHUsA K yueOGHoM paboTe cTyAeHTa
OpraHu3aums 3aHATMI MO AUCUMMIIMHE HOCUT LMKNMYeckuin xapaktep. 1o Tpem pasgenam npegycmort-
peHa B3aMMoyBs3aHHas Lenodka yvyebHbIXx paboT: nekums — camocTosiTenbHasa paboTta ctygeHToB (ayau-
TOpHasa 1 BHeayaUToOpHas). Ha 3aHATuAX cTygeHyeckas rpynna nonyyaeT 3agaHus 1 peKoMeHgaumu.
[ns cBOeBpeMEHHOM MOMOLLM CTyAeHTaM Mpu U3ydeHUn QUCUUNIIHBI Kadhedpon OpraHu3ylTca WHAOMW-
BUAYyanbHbIE U FPYNMNOBbIE KOHCYNbTaUMKW, YCTAaHaBNUBaETCS BPEMS NPUEMa BbINOMHEHHbIX paboT.
Mo utoram nsy4yeHnst QUCLMNIAMHBI OCYLLIECTBNSAETCA aTTecTaums cTygeHTa B (hopme TECTUPOBAHMUS.
YunTtbiBad cTaTyCc AOUCUMMIMHBI K €€ MW3ydeHUI0 NpeabsBhsiTCA Crefylline opraHu3auMoHHbIe
TpeboBaHus;:
- obssaTenbHOe NoceLeHne CTyAeHTOM BCEX BUOOB ayOUTOPHbIX 3aHATUN;
- Be[AeHue KOHCMEeKTa B XOA€e NEKUMOHHbIX 3aHATUN;
KayeCTBEeHHas camMoCToATerNbHas NOAroToBKa K MPakTUYeCKUM 3aHATUSAM, akTUBHas paboTa Ha HuX;
- aKTUBHasd, pUTMUYHAA camMOCTOSITENbHasA ayauTOpHas U BHeayauTopHas paboTa cTydeHTa B COOT-
BETCTBMM C MriaHOM-rpacomkoMm, npeacTaBneHHslM B Tabnvue 2.1; cBoeBpeMeHHas caada npenogasa-
TEI0 OTYETHBIX JOKYMEHTOB MO ayAUTOPHbLIM U BHEAQYAUTOPHBIM BAam paboT;
- B Cfly4Yae Hannuyusl NponyLeHHbIX CTYOEHTOM 3aHATUAM, HEOOX0OMMO MOMYYUTb KOHCYNbTaLUio No
NOAroTOBKE M OCPOPMITEHUIO OTAENbHBLIX BUAOB 3a4aHUN.
[ns ycnewHoro ocBOeHUs Kypca, CTyAeHTYy npegnararTcs y4ebHO-MHOPMaLMOHHbIE UCTOYHUKU B
BUAE y4ebOHOoN, y4ebHO-MeTOANYECKON NUTEPATYpPbl U KOMMNIEKTa BUAEOUIbLMOB N0 BCEM pasfenam.
Mpu peanu3aumm NporpamMmmbl AUCLUMNINHBI MPUMEHSAIOTCS NEKTPOHHOE 06yveHne 1 QUCTaHLUMOHHbIE
obpasoBarernbHble TexHonoruu. MpumeHenne 30 n JOT npwu peanvsauumn GUCUUMIVHBLI NPEACTaBMEHO B
pasgene 11. (npumeHeHne 30 n JOT Tonbko AN 04HO-3a04HON hOPMBbI)

3.2 YcnoBus gonycka K 3K3aMeHy

Ok3ameH sBnsieTc (OPMOW KOHTPOINS, KOTOPbIA BbICTaBMsieTcs oOyyatolwemycs CcornacHo
[MonoxeHus o TekyLlen, NPOMEXYTOYHOW aTTecTaunm ctyaeHToB u cnywarenen 8 ®F60Y BO Omckun MT'AY
um. M.A.CTonbinuHa, BbLINOMHMBLUEMY B MOSIHOM OObeMe BCe nepedvucrieHHble B N.2-3 TpeboBaHusa K
yyebHon paboTe, npollealnin Bce BUAbl TeCTMpoBaHW. B cnydyae He MOMHOro BbIMOMHEHUS YKa3aHHbIX
YCIOBUA NO YBaXWUTEMNbHON MPUYUHE, CTYAEHTY MOryT ObiTb NpeanoXeHbl UHOUBMAYaArbHbIE 3adaHWUst No
nponyLeHHoMy y4ebHOMYy MaTepuany.




4, JleKLUMOHHbIe 3aHATUA

Onsa nayyaowmx gucumnnuiy «FeHeTvKa pacTeHU» YMTalOTCS  JNIEKUMU B COOTBETCTBUM C MTaHOM, NpeacTae-
neHHbIM B Tabnuue 3.

4.2. JleKUMOHHbIN KypC.

MpuMepHbIN TeMaTUYECKUM NNaH YTEHUA JNeKUMA Mno pasgenam y4yebHon AUCLUNIINHBI

I
(@]
<
[¢]
=}

pasgena

nekumm

Tema nekumn.
OcCHOBHbIe BONPOCHI TEMbI

TpyaoemMKocTb
no pasgeny, yac.

OyHas
dopma

3aoyHas
dopma

Hcnonbsyemble
NHTEPaKTUBHbIE

dopmbl

CTpykTypHO-hbyHKLMOHaNbHasa opraHM3aumus reHoma
pacTeHMi u aHanu3 (PyHKLUUN reHa:
1.CTpyKTYpHO-DYHKLIMOHaNbHasa opraHm3auus reHoma
2.'eHOM XNOpPONIacToB Y MUTOXOHOPUIA

3.MoburnbHbIE reHeTUYecKue aNeMeHTbl pacTeHni

4. TpaHCMNO30HHbLIN MyTareHes3 pacTeHun

5. MyTaumnoHHbIV aHanun3 Ans nsyvyeHns yHKLUn reHoB

Jlekuus-
BM3yanusaums

Cuctembl pa3MHOXEHUs1 paCTEHUN U UX FreHeTUYEeCKUN
KOHTpOnb:

1.2KnsHeHHbIe UMKIbl pacTeHUN

2.[1ByoOMHOCTb

3. Anomukcmc

4. KoopamMHupoBaHHOe pa3BuTUE 3apodbllla 1 3HgocnepmMa

Jlekuns-
BU3yanusaums

FeHeTuyeckne metToabl cCenekumm:

1. Nonunnongus.

2. AHeynnovaus

3. UnuTonnasmaTnyeckas My>ckas CTepPUNbHOCTb PacTeHUI
(LMmC).

4. CnoHTaHHbIN 1 NHAYLMPOBAaHHBIN MyTareHes y pacTe-
HURA.

5. XpoMOCOMHas UHXeHepusi pacTeHUN

Jekuus-
BM3yanu3auums

FeHeTUKa UMMYHUTETa pacTeHUN

1. MNoHATME UMMYHUTETa pacTeHUN.

2. OCHOBHbIE TUMblI UMMYHUTETa pacTeHUN

3. MonekynspHo-reHeTU4YecKkue MexaH3mbl Hecneundu-
YECKOro BPOXAEHHOIO MMMYHUTETa pacTeHUN

4. MonekynsipHO-reHeTU4eCKMe MexaHU3Mbl cneLmgunye-
CKOro BPOXXAEHHOI0 UMMYHUTETA.

Jlekuns-
BM3yanuaaums

FeHeTMKa OHTOreHe3a pacTeHUN

1.06wWwwme NnpvHUMMbI PeErynsaumMm passutmus pacTeHnn.

2. [eHeTnYecKne OCHOBLI perynsauum passmutusa pacteHum
hbUTOropmMoHamu.

3. NeHeTnyecknin KOHTPOIb MOpd)OoreHesa pacTeHun.

4. [eHeTNYeCKnin KOHTPOINb Pa3BUTUS pa3HbIX JOMEHOB 3a-
poablLa.

Jlekums-
BU3yanusaumsi

FeHeTUYeCKME TEXHONOrMM pacTEHUN B peLueHnun 3agay
cernekuum n ceMeHoOBOACTBa

1. FeHeTnyeckas MHXEHepUsa pacTeHumn

2. [eHOMHOe pefakTMpOoBaHME pacTeHNUN

3. MonekynsipHo-reHeTU4Yeckne Mapkepbl

4

JNlekuns-
BM3yanu3aums

O6was Tpyao&MKOCTb NEKLMOHHOIO Kypca

20

6

Bcero nekuuii no y4ebHOM AUCLMNINHE:

vyac

M3 HUX B MHTEpPaKTUBHOW chopme:

4ac

- 0YHasa popma oby4veHust 20

- 0YHas popma 0by4eHust

20

- OYHasa cokpalleHHasa bopMa 0byyeHus -

YeHna

- OYHad cokpalleHHas dopma oby-

lMpumeyaHus:
- MaTepuanbHO-TEXHMYECKOoe obecrneyvyeHne neKUMOHHOro Kypca — cMm. NpunoxeHue 6.
- obecneyeHne NEKUMOHHOrO Kypca y4ebHon, y4ebHO-MeTOONYECKON NUTEPATYPOA U MHbIMKU BUBNIMOTEYHO-

MH(POPMAaUMOHHBIMI  pecypcamn U cpeacTBamu

eHus 1 m 2

obecneyeHnst obpasoBaTenbHOro npouecca — cM. Npuno-




5. npaKTM‘-IeCKMe 3aHATUA NOo AucumniinHe U noAroToBkKa CtyAeHTa K HUM

MpakTnyeckne 3aHSATVS MO Kypcy NPOBOAATCS B COOTBETCTBUM C MTaHOM, NPeAcTaBneHHbIM B Tabnvue 4.

Tabnuua 4 - TpuMepHbI TEMaTUYECKUA MNaH CEMWHAPCKMX 3aHATUIA MO pasgenam y4ebHON ANCLMNITUHDI

Ne TpynoémkocTb
oT| = Tema 3aHaTnsA/ no paspaerny, WNcnonbsyemble Css3b
q';, = E I'Ipmmepru% BOMpOCkl Ha obcyxaeHne 4ac. MHTEPaKTUBHbIE 3aHF|TVIF|*
2 éf T (Anga 3aHATU B hopmaTe CEMUHAPCKUX) ounas 3309Has dopmbI c BAPC
e @ dopma dopma
1 2 3 4 5 6 7
1 1 CTpYKTYpHO-(pyHKUMOHANbHasa opraHnsaumns 2 2 Mosroeon wtypm |Y3 CP,
reHoMa pacTeHun n aHanns QyHKUMn reHa OcCIl
2 > CucTtembl pasMHOXEHUSI pacTEHUIA N NX Te- 2 Mosroeon wtypm |Y3 CP,
HEeTUYECKUIN KOHTPOITb ocCrIl
2 Mosroeon wtypm |Y3 CP,
3 3 FeHeTn4Yeckne MeToabl Cenekumm ocn
y 2 Moszroson wtypm |Y3 CP,
4 4 'eHeTVKa MMMyHWTETa pacTeHUN ocn
o 2 Moszroson wtypm |Y3 CP,
5 5 "eHeTVKa OHTOreHesa pacTeHun ocn
Bcero npaktuyeckmx 3aHaTuin no yyebHom gucumnnuvie:| 24 yac | VI3 HUX B UHTEPaKTUBHOM hopMeE: yac
- OYHaga popma obyyeHus 10 - OYHada ¢popma obyyeHus 10
B ToM 4ncne B (hopmaTe CEMUHAPCKMX 3aHATUN:
- O4Hada ¢popma obyyeHusn| 10

* YcroeHbie 0603HaYeHus:
OCI1 - npegycmoTpeHa obsizatenbHas camonogrotoBka K 3aHaTMio; Y3 CPC - Ha 3aHaTuM BbIA@éTcs 3agaHvne Ha KoHkpeTHyto BAPC;
MNP CPC - 3aHaTMe copepxatenbHo 6a3vpyeTcs Ha pesyrnbraTtax BbIMOMHEHWSA CTyAeHTamu KoHkpeTHon BAPC;

lMpumeyvaHus:

- MarepuanbHO-TEXHUYECcKoe obecneyeHme npakTUYecknx 3aHsaTu — cM. MNMpunoxeHve 6

- obecneyeHme NPaKTUYECKNX 3aHSATUI y4ebHON, y4eBHO-MeToaNYEeCcKONn nUTepaTypoi U UHBIMU BUBNMOTEYHO-MHAOPMALMOHHBIMU  pecyp-
camm n cpeactBamm  obecneyeHus obpasoBaTenbHoro npouecca — cm. Mpunoxennsa 1 m 2

NabopaTopHbIN NPaKTUKYM.

MpumepHbIM TEMATMYECKMIA NNaH NnabopaTopHbIX 3aHATUMI NO pasfenam AUCLUNIIUHbI
No Tema nabopaTtopHon TpyooemkocTsb JIP, Cesasb ¢ BAPC MpumeHsaemble
- paboTbl yac. WHTEpPaKTMBHbIE
o OYHasi 3a04- AN L dopmbl 06yye-
gg *‘g E copma C;(a);_ E%E‘g% %8§§ HUSA
o O c ,9 R m o0
ma
1 2 3 4 5 6 7 8 9
CTpyKTypHO- 4 2 + + Wccnepoeanne
1 1 1 dYHKLMOHanbHas opranusa- YacTHoro cny4as
LS reHoMa pacTeHumn u
aHanu3 yHKUMn reHa
Cuctembl pasMHOXeHus pac- 4 2 + + Mo3roBoii WTypm
2 2 2 | TEHU N UX TEHETUYECKUI
KOHTPOSIb
3 3 3 "eHeTn4yeckne meToabl ce- 4 2 + + WccnepgoBaHve
nexkumm YacTHOro cnyvas
4 |a 4 FeHern(a UMMyHUTETa pac- 4 + + Mo3aroBoW WTypM
TEHNN
5 |5 5 FeHeIMKa OoHTOreHesa pac- 4 + + WNccneposanne
TEeHUn YacTHOro crnyvas
"eHeTU4ecKkne TexHonornm 4 Wccnepnosanue
6 6 6 pacTeHWin B peLLeHnn 3agad HacTHOro criyyas
cenekunm u CeEMeHOBOACTBA
Wtoro 1P 5 Obwas TpygoemkocTb JIP 24 6
lMpumeyaHus:
- MaTepuanbHO-TeXHNYeCckoe obecneyeHne na60paTopHoro NPakTuKkyma — CM. I'Ipmno»(eHme 6;
- obecneyeHne nabopaTopHOro nNpakTukyma y4ebHomn, y4ebHO-MeToANYECKON NMTEPaTypon U MHBIMU BGUBNOTEYHO-MHOPMALIMOHHBIMU
pecypcamu 1 cpeacTeaMum obecnedeHns obpasoBaTenbHoro npouecca — cM. Mpunoxenns 1 m 2.




MogroTtoBka 0by4alOLMXCA K NPaKTUYECKMM 3aHATUSAM OCYLLIECTBNSETCSH C y4eToM obLen CTpyk-

Typbl y4ebHoro npouecca. Ha npakTnyeckux 3aHATUSX OCYLLECTBISAETCS BXOLHOW M TEKYLUUIM ayaUTOPHbIN
KOHTPOIb B B1Ae ONpoca, Mo OCHOBHbLIM MOHATUAM OUCUUMIVHBI.
MogroToBka K NMpakTUYECKMM 3aHATUS Nogpa3yMeBaeT BbIMOJIHEHME AOMALLHEro 3agaHus K o4yepegHoMy
3aHSTUIO MO 3adaHusM NpenojaBaTtens, Bbl4aBaeMbIM B KOHLE MNpeablayLero 3aHATUS, a Takke u3ydeHue
MacCOBOro OTKPbITOro OHMamH-kypca «l eHeTuka pacTeHUn».

Onsa ocywecTtBneHns paboTbl NO NOArOTOBKE K 3aHATUSAM, HEOOXOANMMO O3HAKOMUTBLCH C MeToAnYe-
CKMMU yKasaHusIMK NO AMCUMMNAMHE, BHUMATENbHO O3HAKOMUTBLCS C NUTepaTypon M SMNeKTPOHHLIMU pecyp-
camu, C pekoMeHaaunsMm No NoAroToBke, BONpocaMu Ansg CaMOKOHTPOnS

6. O6wue meTogUuUeckne peKomMeHaaunm no U3y4eHUO
oTAeNIbHbIX pa3aenoB AUCUNNIIUHDbI

Mpn n3ydeHUM KOHKPETHOro pasgena AUCLMNIUHBI, U3 YUCHa BbIHECEHHBIX Ha FMEKUWOHHbIE Y
npakTuyeckme 3aHATUS, obydaroemycsa cnegyeTt yunTblBaTb U3MNOXEHHbIE HDKe pekomeHgauun. Obpatute
Ha HUX ocoboe BHMMaHue Npu NOAroTOBKE K aTTecTauum.

Pabota no Teme npexae Bcero npeanonaraeT ee u3yyeHune no y4ebHuky mnm nocobuto. Cnenyet 06-
paTnTb BHAMaHWE Ha To, 4YTO B Nobon Teopuun, a yx Tem bonee B coBpemeHHon [eHeTuke, ecTb NnbO He-
ybeauteneHble, NMbo Yepecvyp abCcTpakTHble, MO0 COMHUTENMBHbIE NONOXeHUA. oaTomy Heo6X0ANMO BbI-
pabaTbiBaTb CaMOCTOATENbHbIE CYXXAEHUSA, AOMONHAS UX apryMeHTaumen, 4To n cnegyet AeMOHCTPUpPOBaTh
Ha cemuHapax. [na BbipaboTku CaMOCTOATENBHOMO CYXXAEHWUS BaXXHbIM SBNSETCA YMeHne paboTtatb C Hay4-
HoW nuTepaTypown. [loaTtomy paboTa no Teme Kpome ee uU3ydeHus no y4ebHuky, nocobuio npegnonaraet
TakKkKe NMOWUCK Mo TeMe HayyHbIX CTaTel B Hay4dHbIX XypHanax no reHetTuke. Takumu XypHanamun SBnsioTcs:
O6uasn reHeTtuka, buonorus, Lintonorns u ap. Beibop cTtaTbun, OTHOCSALWENCS K Teme, nydwle genaTb Mo no-
crnefgHUM B rogy Homepawm, rae NpuBoaUTCA NepeveHb ctaTen, onybnmkoBaHHbIX 3a rod. CamocTtodATernbHas
noaroToeka npeanonaraeT UCNONb30BaHWe psaa MeTod0B.

1. KoHcnektupoBaHue. KoHcnekTupoBaHue No3BonseT BbIAENUTb FNaBHoOe B U3ydaeMoM maTepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaeMon aBToOpoM npobneme.

TexHvka 3anucen B KOHCMEKTE MWHAMBMAyamnbHa, HO €CTb PSA MpaBuil, KOTOPbIE MOrYT MPUHECTU
nonb3dy €ero COCTaBWUTENIO: HAYMHAs KOHCMNEKT, criedyeT 3anucaTb aBTopa M3y4aemoro npounsBedeHus, ero
Ha3BaHWe, NCTOYHWK, FAe OHO ony6rmMkoBaHo, rod nsgaHus. opsagok KOHCNEKTMPOBaHWS:

a) BHMMaTernbHOe YTeHMe TeKCTa;

©) nouck B TeKCTe OTBETOB Ha NOCTaBMEHHbIE B N3y4aeMon Teme BOMpPOChI;

B) KpaTKoe, HO YeTKOe U NOHATHOE U3IOXEeHUe TEKCTa;

r) BblgerneHvne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3an1cb Ha NonsX BO3HUKAKOLLMX BOMPOCOB, MOHATUN, KATErOPUN 1 CBOUX MbICIEN.

2. 3anucu B hopmMe Te3NCOoB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpefeneHun. Bce nepevncnen-
Hble hopMbl MOMOralT BbICTPOV OpMeHTaUUM B NOATOTOBNIEHHOM MaTepuarne, nogdope apryMeHToB B NOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. Cnosapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosaps nomoraeTt 6biCTpee ocBavBaTb HOBblE NO-
HATUSA U KaTeropuu, yBepeHHee umm onepmpoBaTtsb. [1ogobHbIN cnoBapb criegyeT BECTU YeTKO, pa3bopunBso,
4yT0ObI YOobHO ObINo MM nonb3oBaTtbes. V3 npuBegeHHoro B YMK rnoccapus HyXKHO K KaXgoMy cemuHapy
BblIOUpPaTh NOHATUS, OTHOCHALLMECH K M3y4aeMon Teme, OObeaMHATb MX NOTMYECKON CXEMOW B COOTBETCTBUM
C BOMpOCaMn CEMUHAPCKOro 3aHATUS.

Pasanen 1. CTpykTypHO-(hbyHKLUMOHaNbLHaA opraHu3auusi reHoma pacTeHMn u aHanus (pyHKUUM reHa
KpaTkoe copepxaHue

CTpYKTYpHO-(PYHKUMOHaNbHAA oOpraHu3aumMsi reHoma OAHO- W [OBYAOMbHbIX pacTeHWd Ha npumepe
MoJenbHbIX pacTuTenbHbix 06bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). NpeactaBneHne 0 roMonorMM U rOMeosiorMn, CUHTEHUN U KONMHEapHOCTU reHoMoB. [puHUMNbI
CpaBHUTENBLHOIO KapTUpoBaHus. BHyTpuMBMOOBOW MNONUMOPGU3M FEHOMOB pacTeHMr, MeToAdbl aHanusa.
MonekynsapHble [JHK-mapkepbl 1 Ux pornb B reHeTUYECKUX UCCredoBaHusx n cenekumm. OCHOBHbIE Kracchbl
MOEKYNSIPHbIX MapKepOB.

feHoOM xroponnactoB M MUTOXOHAPUAR. OCOOEHHOCTM OpraHn3aumnM XITOpPOMNSacTHOrO reHOMa, KOSbLEBbIE
monekynbl [HK. BapuabenbHocTb pa3mepa reHoma XropomnnactoB M ee npuuuHbl. B3aumopenctsue
A0EPHOro0 U XroponfacTHOro reHoMoB (Ha npumepe saepHbix reHoB GUN-1,2,5 n PO®-kapbokcunasbi).
leHbl Rubisco. ApepHble reHbl Kak perynaropbl 3KCApeccun XroponnacTHbIX reHoB. [lokasaTenbcrBa
3HA0CUMBMOTUYECKOTO NPOUNCXOXAEHMUS nnactug. OcobeHHoCTHU opraHusauuu MrT-reHoma,
KOHCEPBATUBHOCTb MT-FeHOB U BbiCOKas BapunabenbHOCTb B MOpsAKe MX pacrnonoxeHusi. Bsammogencreue
A0EepPHOro, XSI0ponnacTHOro U MUTOXOHAPUAnbHOro reHOMOB.

MobunbHble reHeTU4eckMe anemeHTbl pacTeHuin. KOHTponupylolmMe aneMeHTbl pacTeHWA U UCTOPUS UX
oTKpbITUA, 0T Bb. MakKnuHTok oo HacTosuwero BpeMeHun. Acu Ds-anemeHTbl Z.mays. Tunbl TpaHCNO30HOB
pacTeHUN 1 NX PacnpoCTPaHEHHOCTb B reHOMax ApYrux pacTteHui. BnnsaHne MobuneHbIX 9NMEMEHTOB Ha U3-
MEHEeHWe reHOMHOW CTPYKTYpbl pacTeHU U akTUBHOCTWU reHoB. Ponb TpaHCNoO30HOB B 3BOMOLMM FEHOMOB
pacTeHnin N ropu3oHTanbHOM nepeHoce. MonekynapHoe ofoOMallHMBaHME TPaHCMO30HOB. BnuaHue mo-
OMIbHBIX 3NIEMEHTOB Ha U3MEHEHWEe reHOMHOW CTPYKTYpbl pacTeHuin. Ponb TpaHCNO30HOB B perynaumm ak-
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TUBHOCTU TreHoB. MonekynspHoe ofomallHMBaHWe TpaHCcno3oHoB. Mcnonb3oBaHne cuctem Enhancer-
Inhibitor system (En-l); Enhancer-Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ana mapkupo-
BaHUS reHoMa, KapTUPOBaHWS N yCTaHOBMNEHMS OYHKLNM reHa.

TpaHCNO30HHbIM MyTareHe3 pacTeHUn. TPaHCNO30Hbl Kak reHeTUYEeCKUN WHCTPYMEHT Afs uccrenoBaHud
dyHKUMKN TeHa n Genka. Vicnonb3oBaHWe TPaHCMO30HOB AN HaMnpaBfIEHHOTO MyTareHe3a W MHaKTMBauuWu
reHa. KnoHmpoBaHue reHOB C MOMOLLbIO «BbITArMBaHWS 3@ TPaHCMO30H». OQHOKOMMOHEHTHast cuctemMa Ha
ocHoBe Ac-anemeHTa Kykypysbl ¢ CaMV 35S-npomotopoM. [IByxkoMnoHeHTHast cuctembl Ac/Ds n gpyrue
CcUCTeEMbl TpaHCno30HOB. NHcepunoHHbii T-OHK 1 TpaHCNO30HHbIM MyTareHe3 kak MHCTPYMEHT Ans co3ga-
HUSA TPaHCreHHbIX PacTEHUN, UCMONb3yeMbIX B KAQYECTBE MOAENMN AN U3ydyeHnsa yHKUMN reHa. BoisiBneHve
TpaHcdopmaHToB B nonynaumsax T2 n T3. Heobxoaumbiin pasmep BbIGOpKM ANS BbIABNEHUS MHCEPLUWU MO
Luenesomy reHy. BeigeneHune reHoB, MapkMpoBaHHbIX UHCepuuen. MNMpenmyllectsa n HegOCTaTKNM UHCepLUU-
OHHbIX, OMC-MHOYLUMPOBAHHBLIX U OENELUMOHHBIX MYTaHTOB Af1S pelleHus 3agavy PyHKUMOHaNbHOW reHoMU-
KW.

MyTaunoHHbIN aHanu3 ans uayydeHnst pyHkLMM reHoB. MeToabl NPsSIMO U 0OpaTHOM reHeTUKM ANs yCTaHOB-
neHuns (OyHKUMM reHa, CoBpeMeHHble noaxodbl. MapkupoBaHne reHoma NPOTSHKEHHbIMU Aeneuvsmu, Bbi-
3BaHHbLIMK ObICTPbIMK HelTpoHamu. [MpoekT DEL-a-GENE — HoBas cTpaternsi B U3ydyeHun yHKUMn gynnm-
LMPOBaHHbIX reHoB. [pMeHeHre MeToaa reHOMHOrO BblYMTAHUA OMS KNOHMPOBaHMSA reHoB. Vicnonb3oBa-
Hne OMC-MHOYLMPOBaHHbLIX MyTaLUA B MyTaLMOHHOM aHanuse.

AnureHeTUYECKME MEXaHN3MbIl PEryrsLMM SKCMPECCUN FEHOB N NX OCOBEHHOCTN.

Bonpockl a4ns camokoHTpons no pasgeny:
CTpoeHune pacTuTenbHON KNeTKM 1 PyHKUMN ee opraHouaos.
MUWTOTUYECKMI LIMKI, XapakTepucT1Ka ero neprogos.
MwuTo3, ero dasbl, Guonornyeckoe 3HadeHwve.
Menos, peayKUMOHHOE 1 3KBALMOHHOE AeNeHue.
"eHeTuueckoe 1 Bronornyeckoe 3HavyeHVe MUTO3a U Menosa.
OTnnymsa merosa oT MUTO3a.
Kak npovicxoant hopMUpOBaHNE MYXKCKOMO M XEHCKOro rametoduTa y pacTeHnn?
[BonHoe onnogoTBOpeHue, ero bruonornyeckas CyLHOCTb.
Tunbl anomukcuca.

CoNoOGOA~WNE

Pazpgen 2. CucteMbl pa3MHOXEHUSA PAaCTEHUN U UX FreHEeTUYECKUIM KOHTPOIb
KpaTkoe copepxaHue

Kn3HeHHble LmMKnbl pacTeHuin. 'eHeTndeckne adpdekTbl MPU BEreTaTMBHOM M NMOJIOBOM pa3MHOXe-
HWUW, NP CaMOOMbINIEHUN U NEPEKPECTHOM ONfoAoTBOpeHnn. HecoBmecTumocTb, 'eTepomopdHas u romo-
MopdHas. OCHOBHble NPUHLNMBLI (PYHKLMOHUPOBAHUSA raMeTOUTHON U CNOPOMUTHON CUCTEM FOMOMOpP -
HoW HecoBMecTUMOCTM (SI). M'eHbl, KOHTPONUPYIOLLME CUHTE3 pacrno3HaLWmX CybCcTaHLMIA B MbiNbLE U TKaHN
nectvka. MHOXeCTBEHHbIE anmnenu reHoB HECOBMECTUMOCTU U MX rannoTunbl. MonekynspHo-reHeTuyeckme
MEeXaHW3Mbl NPOSBNEHUSA raMeTOUTHON N CNOPOUTHON CUCTEM HECOBMECTUMOCTU. ['eHbl, KOHTPONMpPYo-
LiMe CMHTEe3 pacno3HaLWwmx cybcTaHuuin B NbiNbLe U TKaHW necTtuka. MHOXeCTBEHHbIe annenv reHoB Heco-
BMECTUMOCTM M UX rannoTtunbl. MexaHn3mbl OOHOMOKYCHOM (S-NMOKyC) HECOBMECTMMOCTU: rameToduTHas
HecoBMecTUMOCTb C S-PHK-asHbiM xeHckum geTepmmHaHTOM (Solanaceae); cnopoduTHass HECOBMeCTU-
MOCTb C S-rrmkonpoTemHoBbiMK xeHcknummn (SRK) un myxcknumn (SCR) getepmuHaHtamu, ponb SiRNA B pe-
rynsuMmM peakumm camoHecoBmecTumocTu. MyTtauum reHoB HecoBmecTumocTu (SI) n nposiBrneHne camo-
coBmectumocTu (SC). TpaHcreHHas Moaenb Mony4YeHUss CaMOHECOBMECTUMOCTH Y MPUPOLHOro CaMoOonbIn-
Tens A. thaliana, 3HauyeHne gaHHOro aKCNepUMeHTa ANs CO34aHMUs CaMOONbINAILLMXCS TPAHCTEHHbIX pacTe-
HW. Buonormyeckoe 3HavyeHMe HECOBMECTMMOCTU B NOAAEPKAHUN reTEPO3UTOTHOCTM NOMYNALUNA.

[BYyOOMHOCTb Kak KpawHWKA criydyan nposiBNeHUss HeCOBMeCTUMOCTU. CTPYKTYPHO-(YHKLMOHaNbHas
opraHusaumsi NornoBbIX XPOMOCOM ABYAOMHbIX pacTeHuin Ha npumepe Carica papaya, Silene latifolia n
Rumex acetosa. F'eHeTnyeckuii KOHTPOMb NOAAEPXKAaHUA OBYAOMHOCTH.

AnomuKkcuc — npupogHas opmMa BTOPUYHO-0ECNONoro pa3amMHOXeHusi. IcTopust naydeHns anomMumk-
cuca. HapyweHne npouecca ABOWHOIO ONfog0TBOPEHMS Y LIBETKOBbBIX pacTeHW Kak npnynHa obpasoBaHus
anoOMUKTUYHbIX ceMsiH. OCHOBHbIE TUMbl aNOMUKCKCA, €ro pacnpocTpaHeHne 1 3BOMLUMOHHAsA pornb. lame-
TOUTHBIVA anNOMMKCUC U HapyLLeHne Merno3a (anoMerno3) n CnopoUTHONO C Y4aCcTUEM KIETOK NHTEryMeHTa.
eHeTu4ecknin KOHTPOsb anomukcuca. MytanTtbel A.thaliana ¢ HapyweHuamu merosa (nzz; swil/ dyad)n o6-
pa3oBaHUe anoMUKTUYHbIX CeMsIH. [eHbl-kaHanaaTbl anoMukcmnca. AMOMUKCUC M ero npakTu4eckoe 3Haude-
HWe. ANUreHeTUYECKUn MeXaHN3M MPOSIBIIEHNST anoMukcmMca y MyTaHToB ago104 kykypysbl U ago9 apabu-
goncuc. Ponb u dpyHkums 6enkos Argonaute n RBR B KOHTpoOre pasButus XeHCKoro rametodura.

KoopanHupoBaHHOe pas3BuTue 3apopdbila M 3Hgocnepma, redwbl FIS2, FIE, MEA, PHERES1
A.thaliana. 'evsl MET1 n DME peryndatopbl akcnpeccun maTepuHckoro annensa reHa MEA B aHgocnepme.
fBneHne MMNPUHTMHIA MaTEPUHCKUX U OTLLOBCKUX anmnenen npu passuTUM aHOOCNEepmMa, anureHeTU4eckui
MEXaHWU3M UMMPUHTUHTA.

Bonpockl Ans camoKoHTpONs no pasgeny:

1. [ante onpeaeneHne NOHATUAM “reHoTmn” un “deHotmn”?

2. YTO0 3HAUMT reTepo3nUroTHLIN 1 TOMO3UIOTHBLIA OpPraHn3m?

3. [lpaBuno AOMWHNPOBaHUSA 1 eaMHoobpasus rmdpmaos F;.
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Pacwennexve rmbpuaos F, npy MOHOrMOPUAHOM CKpELLMBaHNN.

Pacwennexve rmbpuaos F, npu gurnbpuaHOM CKpeLLvBaHuN.

Cdopmynupyiite 1-bih 3akoH MeHngens.

Cdopmynupyiite 2-o 3akoH MeHaensi.

KakoBbl UMTONOrM4yeckne OCHOBbI MOHO- Y AUTMBPUAHOIO CKpeLuMBaHnA?

Kakne ckpelyuBaHusa Ha3biBaOT aHaNM3vpyoLwmMMm, BO3BPaTHLIMU U PELMMPOKHBIM?

0. [danite onpegeneHve NOHATUAM “NOMNHOE OOMMHUPOBaHME”, “HenonHoe OOMUHMpoBaHue”, “Ko-
OOMUHMpPOBaHUe” 1 “cBepxgoMUHUPOBaHME™?

11. Tunbl B3aMMoaencTBNA HeannernbHbIX FeHOB?

12. Yto Takoe TpaHcrpeccuna?

BoOoo~NO O A

Pa3spen 3. leHeTU4Yeckue meToabl cenekunmn
KpaTkoe cogepxaHue

Monunnonansa. MexaHu3Mbl BO3HUKHOBEHWUS NONUNNONA0B U UX Knaccudukaums, asTonononunnounasl n an-
nononvnnouasl. MNonunnonaHoe NponcxXoXaeHne BaXXHENLWNX KynNbTypHbIX pacTeHuin. Naneononunnongbl n
Heononunnounapl. Ponb otaaneHHon rmbpuan3aumm B BO3HUKHOBEHUM BUAOB, PEKOHCTPYKLMS reHOMOB pac-
TEHWI. SBneHne reteposmnca n rmnoTesbl 0 MexaHM3aMax ero nposiBrneHuns. eHeTnyeckmne adpdekTbl Npu no-
nunnongun. Cyabba AynnvuMpoBaHHbLIX FEHOB Yy annononuniongos. BnvaHue nonvnnongmsauum Ha SKc-
NPeccuio reHoB Yy anmnonosNiMniouaoB: siBNEeHVe 3aMOfKaHus AyNNULMPOBaHHbBIX FEHOB (PELMNpPOKHOe U op-
raHcneundunyHoe), auBepcmdurkauns QyHKLUUN, U3MEHEHNE YPOBHSI 3KCMpeccun. OnUreHeTUYeckni mexa-
HW3M 3amMornKaHusa reHoB. CUHTeTMYeckue nonunnovabl apabugoncuc Ans U3yvyeHns aKCnpeccun gynnuum-
pPOBaHHLIX FEHOB B psAy NokoneHun. Ponb nonvnnovavm B 3BOMIOLUN rEHOMOB pacTeHun u BugoobpasoBa-
Husi. CTpyKTypa annononuniougHbIX reHOMOB MLIEHWLbI, XIonyaTHuKa, TpuTukane, u gp. lNMpaktudeckoe
ncnonb3oBaHWe pasHbIX TUNOB NOMUNNONO0B.
AHeynnovansa onsa pelleHns 3agad kapTupoBaHus reHoB. Tunbl aHeynnovaoB. MOHOCOMHBLIM U HYNINCOM-
HbI aHanu3 Ha npuMmepe nweHuubl. NpumMepsl NPUMEHEHNA aHeynnonamMmM pacTeHNn B peLleHnn npakTmye-
CKMX 3a[1ay reHeTUKN 1 cenekunm pacteHun.
"annonabl ecTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl Nony4yeHus rannonaos: 6nn3HeloBbI MeTo, NCeBLo-
ramvisi, UHOYLUMPOBaAHHbIV aHAPOreHes3 B KynbType MNbIfbHUKOB, rmbpnansauns ¢ gpyruMyv Bugamm n cenek-
TMBHas 3MMMUHAULMS XPOMOCOM B rmbpuaHom 3apogbiwe. NMpakTnyeckoe ucnonb3oBaHWe 1 3Ha4YeHve ran-
novaoB B CENEKLMOHHOM npoLecce.
LinTonnasmaTtnyeckas myxckasa crepunbHocTb pacteHun (LUMC). Konbuesble n nuHenHsle OHK mutoxoHa-
puii pacteHuin. [oBTOpbI M BHyTpMMOneKynspHas pekombuHaums. PHK-pegaktuposanve mT-AHK n xumep-
Hble reHbl. Ponb MT-xumepHbIx reHoB B nposiefieHnn LUMC. LUIMC kak nprmep B3anMOAeNCTBUS SAEPHbIX W
MUTOXOHApPUWAnbHbIX reHoB. MonekynsapHo-reHeTu4eckMe MexaHu3Mbl BOCCTaHOBMEHUs epTUnbLHOCTU
NbinbLbl, reHbl-BoccTaHoBUTENM dgeptunbHoctu (Rf), ponb PPR 6enkoB. CneuundgumyHocts Rf-reHoB kK Tuny
LUMC. Tunbl yutonnasmbl Kykypy3bl — T (Texacckuit), C (4appya) u S (Mongasckuin) un nposisneHne LIMC.
MexaHn3m gencteusa reHoB-BocctaHosutenen LUIMC Ha npumepe kykypysbl C- S- u T-untonnasMomn. 3KoHo-
MUYECKOe 3HavyeHue MyTauui MUTOXoHApuanbHoro reHoma u nposisreHusa LIMC. Ucnonb3oBaHue LIMC B
CeneKkuMoHHOM npouecce. eHeTMdeckasd cxema MosyYeHUst MEXMIMHENHbIX TMbpnaoB Ha OCHOBE MyTauumK
LIMC n BoccTtaHoBuTENEN hepTunbHOCTU. PacnpocTpaHeHne npakTtnyeckoro npumeHeHus sasnexusa LIMC B
cenekumm cernbCKOX03ANCTBEHHbIX KyMnbTyp.
CnoOHTaHHbIN U UHOYLUMPOBAHHbIV MyTareHes3 y pacTeHun. fgepHble v uMtonnasmaTtnyeckne mytaumm. Oc-
HOBbI 3aKOHa rOMOJSIOrMYECKMX PsSaoB HacreacTBeHHon uameHymsocTn H.. BaeBunosa. NHAyUMpOBaHHLIN
MyTareHe3 pacTeHun (Pu3n4ecknMn, XMMUYECKUMU MyTareHamMmy u TskenbiMu metannamu. Cnektp BO3HW-
Katowmx Mytauun. Oco6eHHOCTM BbISIBNEHUS MHOYLUPOBAHHBIX MyTauuin y pacteHnin. OCHOBHbIE NMPUHLMMbI
BblAeneHus MyTauuin y camoonbinuTenen, NnepekpecTHUKOB U BereTaTUBHO pas3MHOXaeMbIX pacTeHUn. Xu-
Mepbl, CTPYKTYypa XMMEPHOro pacTeHus n cyabba MyTaHTHOrO cektopa B oHToreHe3e OCOOEHHOCTU reHeTu-
YeCcKOoro aHanusa pacTteHun 1 BbigBreHus MyTaHToB B M1-, M2-, M3-nokoneHusax. 'eHeTuyeckn acppekTns-
Hble KNeTKU U NX porib B NPOSABMAEHUN MHAOYLIMPOBAHHbLIX MyTaunid. Tunsl MyTauni n MeTOAbl UX BblAeneHus.
XnopodunbHble U ambpuoneTanbHble MyTauun. PacTutenbHble TECT-CUCTEMbI AN OLEHKM MYTareHHOro
AENCTBNA pasnnyHbIX coeguHeHun n hakTopoB okpyxawuwen cpefbl. CenekuMoHHble OOCTWXKEHUS C UC-
nonb3oBaHWeEM MeToda MyTareHesa.
XpOMOCOMHasa NHXeHepus pacTeHuid. MaHunynaumm XpomMoCOMHbLIM COCTaBOM PacTEHUN Ha YPOBHE LienbIX
reHOMOB, OTAErbHbIX XPOMOCOM M MX CErMEHTOB C LENbl0 YBENMNYEHUSA reHETUYECKOTo pa3Hoobpasms Kynb-
TYPHbIX BUOOB.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
HasoBnte 0CHOBHbIE TUMbI XPOMOCOMHOIO ONpeadeneHns nona.
KakoBo HacrnegoBaHue NpU3HaKoB, CLEMMEHHbIX C NOIoM?
B uem cyTb HepacxoxaeHUs NonoBbIX XPOMOCOM?
UeMy paBHO 4Mcno rpynn cuenneHmsa?
HasoBute MexaHn3mMbl pekoMOMHaLMIA.
OCHOBHbIE MOMOXEHMS XPOMOCOMHOW TEOPUN HACNe4CTBEHHOCTH.
HasoBute Tvnbl onpeaeneHns nona no MOMEHTY 3apOXAEeHNs.
UeMy paBHO pacCTOsiHUE MeXay reHamu B rpynne cuenneHmsa?

N GAWNE
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Paspgen 4. NeHeTUKa UMMYyHUTETa pacTeHUN
KpaTkoe cogepxaHue

MoHaTne mmmyHuTeTa pacteHuii. Bknag H.W. BaBunoBa B n3yveHum npobnembl ummyHuTeTa. OCHOBHbIE
B03OyauTenu 6onesHen n BpeamTenu pacteHuin. MNMpakTtnyeckoe 3HavyeHVe U3yYeHNs reHeTUKN UMMYHUTeTa
pacTeHun.
OCHOBHbIe TUMbl UMMYHUTETa pacTeHUn. BpoxXaeHHbIM akTUBHBIN UMMYHUTET — YCTOMYMBOCTL K BonesHw,
KoTopas obecneyvBaeTCss CBOWCTBAMW PacTEHWW, NPOSBASAIOLWMMUCA Y HUX TOMNbKO B Criyyae HanageHus
natoreHa. Twnbl aKTUBHOMO MMMYHUTETA — HecneunduyHbin (6a30BbIi UMMYHUTET WUMWM FOPU3OHTanbHas
YCTOMUYMBOCTb) N cneumMdUYHbIN (BepTUKanbHas unm pacocneumguyeckas ycTtondnmBocTb). [pnobpeTeHHbIn
UMMYHUTET pacTeHUN, OCOBEHHOCTU, OTANYNS OT NPUOBPETEHHONO UMMYHUTETA XKUBOTHbIX.
MonekynspHo-reHeTu4yeckMe MexaHu3ambl Hecneunduyeckoro BpPOXAEeHHOro MMMyHMTEeTa pacteHun. Peuen-
TOpbl BPOXAEHHOro HecneunmpuyHoro ummyHuTeTa u mx nurangel. Ctpyktypa peuentopoBPRR. AkTuBK-
pytowme ux nuraHasl PAMP, HAMP, DAMP—uyxxepoaHbiin 6uomMaTtepuarn, nonasLnii Ha MOBEPXHOCTL KIeT-
kn. KoHcepBaTMBHOCTb peLenTopoB HecneungnyHoro nMMyHuTeTa (Ha npumepe peuenTopos chnarennuHa
pacTeHWN Y XXUBOTHbIX). [ipyrne KOMNOHEHTbl MUMMYHHOMO OTBETa.
MonekynapHO-reHeTu4eckne MexaHusmbl cneungrnyeckoro BpOXAeHHOro MMyHUTeTa. O eKkTopHble MO-
nekynbl naToreHoB (anucutopsl) u nx peuentopsl (R — 6enkun). [JomeHHasa CTpykTypa peLenTtopoB, OCHOBHbIE
Tunbl. LRRs — cTpykTypHas ocHoBa MMMYHHOro oTBeTa pacTeHun. R-reHbl Tuna | — camble nonMmopdHblie
reHbl pacTeHnn. Teopus COMPsSXKEHHOW 3BOMOLMKM XO3sMHA M napasuTa. [unotesa ®dnopa «reH Ha reH».
PyHKUMA CanuLMITOBON KUCIOThI, )KACMOHOBOW KMCNOTbI, 3TUMEHa U Ap. TOPMOHOB B UMMYHHOM oTBeTe. Pe-
aKkums cBepx4yBCTBUTENbHOCTU. Pasnuune otBeTa Ha noBpexaeHne buotpodamu, HekpoTpodamm 1 Hace-
KOMbIMW. AHTOTOHM3M CUTHanbHbIX NYTEN, y4acTBYOLWMX B 3awmTe oT 6MoTpodoB 1 HekpoTpodoB. BrinsaHue
naToreHoB Ha pa3BUTME MMMYHHOIO OTBEeTa.
CropoxeBasi Mogenb MMMyHUTETa. AYyTOMMMYHHbIE peakummn y pacTeHuin. ABneHne rubpuaHoro Hekposa —
pacnpoCTPaHEHHOCTb U FEHETUYECKUN KOHTPONb. Ponb MOBUMABHBIX UMMYHHbIX CUrHaroB B pPasBUTUM CUC-
TEMHOro NpMobpeTeHHOro MUMMYHUTETa U UMMYHHOW NaMsATK.

Bonpockl a4ns camokoHTpons no pasgeny:
KocBeHHble gokasaTtenbcTBa reHeTudeckon ponun OJHK.
B uem cylHOCTb SBNeHn TpaHchopmaLummn 1 TpaHcayKumm?
KakoBa cTpykTypa 1 xumudeckun coctas JHK?
Cxema pennukaumm JHK.
Cdpopmynupyite npasuno Yapradda. Kak BblUMCIIUTL KOIDPDULMEHT BMAOBON cneuuduyHo-
cTn?
CTpoeHue, xuMmnyeckun coctas, Tunbl U pyHkumMm PHK.
KakoBbl MexaHU3Mbl TPAHCKPUNUUKU U TpaHCcnaumnn?
MepeuncnmTe OCHOBHbIE CBONCTBA reHETUYECKOro Koaa.
. Perynauus 6enkoBoro cuHTesa.
10. 3HayeHnEe «reHHOWN NHXEHEPUNY B MPAKTUYECKON OEeATENBHOCTU YEOBEKA.

agr®ONE

©oN

Pazgen 5 NeHeTMKa OHTOreHe3a pacTeHUM.
KpaTkoe copepxaHue
OOLwme npuHUMNBLI perynsaumm pasBuTusa pacTeHuin. 'eHeTu4Yeckne OCHOBbI perynsumMm passButust pacteHumn
duToropmoHamMun. 'eHeTUYecKkMn KOHTPOSib MopdhoreHesda pacTeHUn. ['eHeTUYeCKUMn KOHTPOSb pa3BUTUA
pa3HbIX LOMEHOB 3apofbilla. [eHeTUYECKUIA KOHTPOMNb Pas3BUTKSA anukanbHOW MepucTembl nobera, nucta,
KOpHS. [eHeTUYecKkuin KOHTPONb WHULMALMK LIBETEHUSA, pa3BUTUS MepUCTEMbI LiBETKa WU OpraHoB LBeTKa.
ABC-mofenb reHeTUYeCcKoro KOHTPONS pa3BuTUs LiBeTKa.

Bonpock! Ans camoKoHTpOns no pasgeny:
MepeuncnuTe KpUTEPUUN SOEPHON N HesAEePHOW HacneaCTBEHHOCTMW.
OcobeHHOCTM HacnegoBaHMsA reHOB XIOpnacToB
MuToxoHApuanbHas HacneaCcTBEHHOCTb.
enbl UMC, Tunbl HacnegosaHusa LLCM y pacteHni, npmynHel LIMC.
VMcnonb3oBaHne LUMC B cenekumm Ha reteposmnc
Cxema reHeTM4eckoro Matepuana KneTku no [IPKUHKcy

ogkrwnE

Pazpen 6. NeHeTM4YeCKMe TEXHONOrMM PacTeHUN B peLLeHUN 3af4aY CefleKLiMn 1 CeMeHOBOACTBa
Kpatkoe copgepxxaHue

eHeTu4eckas WHXeHepus pacTeHun. MIcTopusa nomnyyvyeHusa TpaHCreHHblx pacteHun. MeTtoabl nonydeHus
TpaHCreHHbIX pacteHui. MNpsamble MeToAbl MOMNy4YEeHUs1 TPAHCTEHHbIX pacTeHUn. BekTopbl ANsi reHeTu4Yeckom
TpaHcdopmaumm pacteHun. Co3gaHmne KOUHTErpaTMBHbIX U BUHAPHBLIX BEKTOPOB AMs NepeHoca YyxXepoaHom
OHK. Micnonb3oBaHue cenekTBHbIX MapKepoB 1 PENOPTEPHbIX FEHOB.

O6ractTn NpuMMEHeHMs! TPaHCreHHbIX pacTeHun. [lonydYeHne KayeCTBEHHO HOBbIX MPOAYKTOB Ha OCHOBE
TPaHCTEHHbIX pacTeHW: C 3aMeAneHnemM Co3peBaHNs U KOHTPONMPYEMbIM CO3pEBaHVEM; YyYLLIEHNE MuLLe-
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BbIX W TEXHOJTOMMYECKMNX CBOWCTB; YCTOMYMBBIE K repbuumgam; yCTon4MBblie K HAaCeKOMbIM-BpeauTensm; yc-
TON4YMBbIE K BONe3Ham u gp.

MeTabonnyeckas UHXeHepUs Ha OCHOBE TPAHCIEeHHbIX TEXHOMOMMIA — BOCCO34aHNe OTCYTCTBYIOLLMX MeTa-
bonuyeckux nyTten. TpaHCreHHble pacTeHus puca ¢ KapoTUHOMAAMU, TPAHCrEHHbIE pacTeHWst TomaTa C nio-
AaMy, HakannuBawLlWVMK aHToumaH, ronyoble po3bl U rBO3OUKW. TpaHCreHHble pacTeHus — MpOoAYLEHThI
hapmavueBTnYeckux 6enkos, BakuuH, aHTuTen. TpaHcdopmanmsa xnoponnactHon OHK.

PaspaboTka MeToOoB 3aLlMThl OKpYXatoLlen cpefibl Ha OCHOBE TPaHCreHHbIX pacTeHuii. buogerpagnpyemole
mMaTepuarnbl Ha OCHOBE TPaHCIreHHbIX pacTeHu. TpaHCreHHble pacTeHNsa ANsg O4YMCTKU NOYB U BOAOEMOB (No-
rrnoLlaroLLme n paspyLluarolme TOKCUYHblIe COeanHEHUs1). TpaHCreHHble pacTeHns — TecTepbl 3arpsa3HeHUN.
BroTonnmeo M3 TpaHCreHHbIX pacTeHUn. AprymeHTbl NPOTUBHUKOB MCMONb30BaHMS TPAHCrEHHbIX PaCTEHUN.
MoTeHuunansbHble NpobnemMbl NCNONb30BaHNS TPAHCTEHHbBIX PACTEHUI U NYTU UX PeLLEeHMs.

eHoMHOe pepakTMpoBaHue pacTeHun. Cuctema CRISPR—-Cas ans nony4eHus LeneBblX MyTauun B pas-
NINYHBIX PacTUTENbHbIX OpraHuamax. Tunbl MyTaumn, reHepmpyembix CRISPR—-Cas9. Pegaktopbl LMTO3UHO-
BbIXx ocHoBaHun (CBE) u pepakTtopbl ageHMHoBbIX ocHoBaHun (ABEs) Ha ocHoBe CRISPR n nx ocobeHHo-
CTW.

MonekynsapHo-reHeTU4Yeckne MapKepbl B pelleHnn pyHaaMeHTanbHbIX U NPaKTUYECKNX 3agay reHeTuku 1
cenekummn. Tunbl reHeTUYecknx mapkepoB. MeToabl co3gaHust reHeTudeckmx MapkepoB. OcobeHHoCTH npu-
MEHEHUSA TrEeHETUYECKMX MapKEPOB B pELUEHMUM TEHETMYECKMX U CeneKkuMoHHbIX 3agady. Mapkep-
onocpefoBaHHas cenekums pacteHuin. NprHUmMnbl reHOMHOW cenekumn pacteHun. lNpaktudeckune npuMepsbl
NPUMEHEHNS METOAOB MaPKEPHOW 1 FEHOMHOW CeneKumMm pacTeHUi.

Bonpochk! Ans caMOKOHTPOs MO pasaeny:
1. MNepeuncnute NPUHUMNLI KNaccugukaumm mytTagun.
2. KakoBbl NpnyMHbI MOANEUKALNOHHON N HAcneaCTBEHHOW M3MEHYMBOCTMN?
3. Kakve Tvnbl reHOMHbIX MyTaLUuii CyLLLECTBYIOT?
4. TloHATWE HOPMbl Ppeakuun 1 UCNOMNb30BaHUE €€ B NPaKTUYECKOW AEeATENbHOCTY.
5. OCHOBHbIE NOMNOXEHUSA MYTALMOHHON TEOPUN.
6. Pusnyeckme n XMMM4YecKkne MyTareHbl, Ux krnaccudukaumsi.
7. 3akoH romonoruyeckux psgos H.W. BaBunosa, ero 3HaveHue.
8. Vicnonb3oBaHne myTareHesa B Cenekumnm n npon3BoACTBE.

MNpouenypa oueHMBaHUSA
lMocne nsyyeHns kaxgoro pasgena npoBoauTcs pybexHbINn KOHTPOmb. PyGexHbI KOHTPONb ocyLue-
CTBMSETCA C Lenblo onpedeneHns KayecTsa npoBedeHMs obpasoBaTtenibHbiX YCryr No AWCUMNMWHE, ANS
OLIEHKM CTeneHn AOCTUXKEHUsI 06y4aloWUMNCH COCTOSHNSA, ONpeaensieMoro LeneBbiMyM yCTaHOBKaMmn Aucum-
NMAVHBIL, @ Takke Ans OpMUPOBaHNS KOPPEKTUPYIOLLMX MEPONPUATUIA. PyBexHbIN KOHTPOMb OCYLLEeCTBAeT-
€S No pasgenam QUCUMNIVHBI B COOTBETCTBUM C NaHOM. PyBexHbI KOHTPOMb COCTOMT U3 BbINOMHEHNS 3a-
AaHUIN Ha NPaKTUYECKUX U CEMUHAPCKUX 3aHATUAX U BbINOMHEHUSI TECTOB NO pasgenam ANCUUMIIHGIL.

LLkana n KpuTepumn oueHNBaHUA OTBETOB Ha BONMPOCHI PyGeXXHOro KOHTPOs

Pe3ynbTaTbl KOHTPONbLHOW PabOThl ONPEeAenstoT OLeHKaMMU.

OUeHKy «0OMJ/IUYHO» BbICTABMSIOT CTYAEHTY, IMYyGOKO M NMPOYHO OCBOMBLLEMY TEOPETUYECKUIA U Npak-
TUYECKMIn MaTepuan avcumnniuHbl. OTBeT OormkeH OblTb NOTMMYHBLIM, rpaMoTHbIM. CTydeHTy Heobxoaumo
nokasaTb 3HaHWE He TOSIbKO OCHOBHOrO, HO M AOMONHMTENbHOro Matepuana. CTyaeHT LomkeH cBOOOAHO
CMpaBnATbLCSA C NOCTaBNEHHbIMU 3a4avamMu, NpaBUibHO 06OCHOBLIBATL NPUHATLIE PELUEHUS.

OueHKy «xopowo» 3acnyxmpaeT CTyOeHT, TBEPAO 3HALWMIA NporpaMMHbIA MaTepuan AUCLUMNIUHDI,
rPamMoTHO M MO CyLWecTBY Manaratowuii ero. HeobxogMmo npaBUbHO NPUMEHATL TEOPETUYECKME MONOXE-
HUS NPU peLleHnn NPaKTUYeCcKnX 3adad, BrnageTb onpeaeneHHbIMM HaBblkaMu U MpUeMaMm UX BbINOSHEHMS.

OueHky «ydoernemeopumesibHO» NONy4yaeT CTyOeHT, KOTOpbI UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCNbiTbiBaeT 3aTpyAHEHUS NPpU PeLLeHNM NpakTu4ecknx 3agad. B otee-
Tax Ha MocCTaBrieHHble BOMPOCHI CTYAEHTOM AOonyleHbl HETOYHOCTW, AaHbl HeO4OCTaTOYHO MNpaBUSbHbIE
(POPMYNUPOBKM, HAapyLLEHa NOCNeaoBaTeNbHOCTbL B U3NOXEHUU NPOrpaMMHOro MaTtepuana.

OueHka «Heyd0811emeopumesibHO» roBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HauYUTENbHON YacTu Ma-
Tepuana no AucuunivHe, AONycKaeT CYLEeCTBEHHble OLIMOKM B OTBETAaX, He MOXET PeLnTb NpakTuyeckue
3aa4yun Unu peLuaeT X ¢ 3aTpPyaHEHUSIMA.

7. O6wme meToanyeckme pekoMmeHaauMm no oPopMNEHUIO U BbINONHEHUIO oTAeNbHbIX BuaoB BAPC

7.1 BoinonHeHue pedeparta u npeseHTauum
7.1.1. MecTo B CTPYKType Y4eOHOM ANCLUNITUHBI

1) Pasgensbl y4ebHON OUCUUNnHBI, 2) KomneTteHuun, cdopmmnpoBaHne/pa3BuTme KoTopbix obecnevmsaeT-

OCBOEHUWE KOTOpbIX 0byyaroLmmmcs Csl B XOAe€ BbINOMHEHUs n caadn U3:

COMpPOBOXAAaeTCH UNn 3aBepLuaeTcs
BblnonHeHnem KP

Ne | HavmeHoBaHme Ol1K 1 - CnocobeH peluaTtb TUnoBble 3agaqm npodeccu-oHanbHOM
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[es-TenbHO-CTU Ha OC-HOBE 3Ha-HUM OC-HOBHbIX 3aKOHOB MaTemMaTtu-
1- Bce paanen YECKMX, ECTECTBEH-HOHAY4YHbIX 1 06-LLenpo-deccno-HanbHbIX ANCLM-
6 NAWH C NPU-MEHEHNEM UHOP-MaALIMOHHO-KOMMYHU-KALMOHHBIX TEXHO-
nornm

7.1.2 MNepevyeHb NPpUMEPHbIX TEM

1. Fomonorns 1 romeonorMM reHOMOB pacTeHUN, NapanornyHble MOPTONOrMyHble reHbl. CUHTEHUSA 1 KonnHe-
apHOCTb reHOMOB. [MprHLMMbI CPaBHUTENBHOIO KAPTUPOBAHUA PaCTEHUI, POSlb MOAENbHbBIX OO BLEKTOB.

2. Monunnovansa pacTeHu u ee TUMbl, MEXaHU3Mbl BO3HUKHOBEHUsT nonunnonaos. Cyasba aynnuumnposaH-
HbIX FEHOB Y annononuniouaos.

3. FamMeTOUTHBIN KOHTPOMNb HECOBMECTUMOCTU, FeHbl NTOKYCOB HECOBMECTMMOCTU U MeXaHn3M ee peanuia-
uum Ha npumepe Solanaceae- n Papaveraceae.

4. MonoBble TUMbI LBETKOBbIX PACTEHUN N FrEHEeTUYECKMe MexaHu3mbl, obecneymBarone nepekpecTHoe on-
nogoteopeHune. MonekynsipHo-reHeTu4eckne MexaHusMbl raMeToUTHOM U CNOopPOUTHON CaMOHEeCOBMEC-
TUMOCTW.

5. CnopoduTHbIA KOHTPOMb HECOBMECTUMOCTU, FEHbI FIOKYCOB HECOBMECTMMOCTU N MEXaHW3M ee peanusa-
UMM Ha npumepe Brassica.

6. Lintonnasmartumyeckass Myxckasi CTEpUIIbHOCTb, €€ Npupoaa, pacnpoCcTpaHeHMe U NpakTu4eckoe UCNosb-
30BaHue. Ponb MUTOXOHApPMansHOro reHoma B nposisneHun LMC. XumepHble MUTOXOHOPWANbHbIE FEHbI.

7. MapamyTauum Kak cneunguyeckmn Tun B3ammoaencTems annenen. NMoHATMa napamyTereHHOCTM 1 napa-
MYyTabUNbHOCTU. INUTEHETUYECKMI MEXaHU3M NposiBNneHus napamytauun. 8. MHaykuns myTtaumm y pacte-
HWUA M 0COBEHHOCTN KX BbiBNEHUS. eHeTn4Yeckn adhEeKTUBHbIE KIETKM anMkanbHOW MepucTembl. 3HavyeHue
pasmepa nonynsaumi M1 n M2 gnsa BeigeneHms mytaumn.

9. CneumndunyHoctb IMC-MHOYUMPOBAHHLIX MyTauuin. MeTtogbl O0OpaTHOW FEHETUMKU AN YCTaHOBIEHUS
dyHKuum reHa, TILLING n Delet-a-gene.

10. NHcepumoHHbin T-AHK myTareHes u BbigBneHne TpaHchopmaHToB B T1 1 T2 nokoneHumsx.

11. MoOunbHbIE rEHETUYECKME 3NIEMEHTLI N MX PAcnpOCTpPaHEHUE Yy pacTEHNN.

12. TpaHCNO30HHbIN MyTareHes, O4HO W ABYXKOMMOHEHTHble cUCTeMbl Ha ocHoBe Ac u Ds anemeHTOB.

13. eHbl, KOHTpONUpYOLLME HE3ABUCUMOE pas3BUTME IHOOCNEPMA Y MOKPbITOCEMEHHbIX pacTeHuin. [NoHaTne
UMMpPUHTUHIa Ha npumepe reHa MEDEA apabugoncuc.

14. IMMyHUTET pacTeHui, ero OCHOBHbIE TuMbl. MonekynsapHO-reHeTu4eckne OCHOBbI HecneLuMdUYHOro ak-
TMBHOTO MMMYHUTETA U CNeUN|UYHOro akTUBHOrO UMMYHUTETA.

15. l'eHeTnYeckMIn KOHTPOMb onpedeneHns Tuna opraHos uBeTka. ABC-mogenb (normka nocTpoeHus).

16. OokasatenbcrBa npasunbHocTM ABC-mogenn (npeackasaHne eHoTMna ABOWMHBLIX MYTaHTOB; NOATBEP-
xgeHne ABC-mogenu c WCMOMb30BaHWEM TPAHCTEHHbIX PacTEHUn apabuponcuc; MONeKynsipHo-
reHeTnyeckas nposepka Mmoaenu).

17. MonekynsapHble MexaH13Mbl B3aumMoaencTeusa reHos B-knacca. deHoTvn MyTaHTOB Mo reHam B-knacca.
18. Npumepsbl napamyTaunii; MoNekynspHble MexaHu3Mbl UX BO3HUKHOBEHMS

19. MonekynsapHble MexaH13Mbl ANUreHeTUYECKUX U3MEHEHUI (MPUBECTU NMPUMEPDI).

20. NMoHsTUEe MMMNPUHTUHIA Ha Npumepe reHoB R kykypy3bl 1 MEDEA apabugoncuc.

LUKAJIA U KPUTEPUMN OLUEHMBAHUA
«3a4TeHO» BbICTABNAETCS, €Cnn paboTa BbINOMHEeHa CaMOCTOATENBHO, C NPUBMEYEHNEM BCEX PEKOMEH0-

BaHHbIX NpenogaBaTefnieM UICTOYHMKOB; paboTa rpaMoTHO 0OpMIIEHa; MPOAEMOHCTPUPOBAH BbICOKUI
«He 3a4TeHo» BbiCcTaBnsAETCH, ecnm oby4valoLwuiics 3agaHue He BbINOSHUI.

7.2. PeKoMeHAaUMmn No caMoCTOSITENTIbHOMY U3YYEHUIO TEM

BOMNPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUs TemM
x B 5O @ |
Tema B cocTaBe pasgena/ T Q g2 q S0
Howmep pas- T2 P& dx § 2o
BOMNPOC B cOCTaBe TeMbl pa3aena, ESIdCoxd>S%h
_ o = 0 O
fena auc o WECHF 0O
BbIHECEHHbIE 2 9 35 o
UMMAVHBI Sg RS (=23
Ha CaMOCTOATENbLHOE U3y4eHune PTLIoe § 28
a b <
'_
1 2 3 4 5
3aoyHas copma 06yyeHns
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Monunnouansa. MexaHnambl BOSHUKHOBEHUSA MOMNUMMOUAOB U UX
Knaccudukaums, asronononunnonasl 1 an-nononunnoungsl. lNMonu-
NOMAHOE MPOUCXOXKOEHMNE BaXKHENLLMX KYSbTYPHbIX pacTeHun. MNa-
neononunnongel u Heononunnougel. Ponb otaaneHHown rnbpunansa-
U1K B BO3HUKHOBEHWU BUOOB, PEKOHCTPYKLNA FrEHOMOB pac-TEHUMN.
ABneHwue reteposnca n runoTesbl 0 MexaHM3Max ero nNposiBNeHnst
"eHeTnyeckne acpdexTbl Npu no-nunnongmun. Cyasba gynnuumpo-
BaHHbIX reHOB y annononunnovaos. BnvaHve nonvnnongnsaumn Ha
3KC-MPECCUI0 FEHOB Y anfnononunionaoB: ABNEHne 3aMorkaHms ayn-
NMUMPOBaHHbIX FEHOB (PeLMnPOKHOEe U op-raHcneunduyHoe), aneep-
cndukaumsa QyHKLUKN, U3MEHEHNE YPOBHS 3KCNPECCUU. dnureHeTn-
YECKMIN MexaHW3M 3amosiKaHus reHoB. CMHTEeTMYeCKkue nonunionab
apabvigoncuc ons n3ydeHus aKCnpeccumn gyninumnpoBaH-HbiX reHOB B
psgy nokoneHun. Ponb nonvnnovamm B 9BOMIOLUMK FrEHOMOB pacTe-
HWIA 1 BUOoobpasoBaHus. CTpykTypa annononmniongHblX reHOMOoB
nweHnypbl, XxnonyaTHWKa, TpuTnkane, u ap. lNpakrtuyeckoe ncnonb-
30BaHMe pasHbIX TUMOB NONUNNONAOB.

AHeynnonams onsa pelweHns 3agad kapTMpoBaHus reHoB. Tunbl aHe-
ynnongos. MOHOCOMHBbIV U HYNNIMCOM-HBIN aHanu3 Ha npumMepe
nweHuubl. MNprMepbl NpUMEHeHNs aHeynnouamMm pacTeHun B peLue-
HUM NPaKTUYECKNX 3a4a4y reHETUKM 1 CEeNEKLMN pacTeHNN.
[annongbl ecTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl nonyyYeHuns
rannovnaoB: 6M3HeL0BbI METOA, NCEeBAO-raMUs, MHAYLMPOBAHHbIN
aHOporeHes B KynbType NbIfbHUKOB, rMbpuam3auns ¢ opyrummn Bu-
OaMu 1 cenek-TMBHasi aNMMyHaLusi XpOMOCOM B rMbpuaHOM 3apo-
apblwe. MNpakTnyeckoe Ucnonb3oBaHWe 1 3HadYeHue ranno-naos B ce-
NeKUMOHHOM npoLiecce.
LinTonnasmaTtuyeckasi Myxckasi cTepunbHOCTb pacteHun (LMC).
Konbuesble 1 nuHenHble JHK mutoxoHapuii pacteHunid. [NosTopbl 1
BHYTpPUMONeKynspHas pekombuHaums. PHK-pegaktuposaHue mt-
OHK 1 xumepHble reHbl. Ponb MT-XxMMepHbIX reHOB B NPOsiBNIEHWN
LUMC. UMC kak npumep B3aumMogencTBus a4epHbIX U MUTO-
XOHApWanbeHbIX reHoB. MonekynsapHo-reHeTu4eckMe MexaHn3mMb
BOCCTaHOBMEHUSI PEPTUNBHOCTU MblNbLibl, FEHbI-BOCCTAHOBUTENN
depTunsHocTu (Rf), ponb PPR 6enkos. CneundunyHocTb Rf-reHoB k
Tuny UMC. Tunbl uMtonnasmel Kykypysel — T (Texacckuin), C (Yappya)
n S (mongasckuit) n nposisneHune LIMC. MexaHu3m gen-cTeus reHoB-
BoccTaHoBuTenen LUIMC Ha npumepe kykypy3sbl C- S-u1 T-
UUTONMNasMon. AKOHOMUYECKOe 3HaYe-H1e MyTaumnini MUTOXOHOPU-
anbHoro reHoma u nposasnenus LUIMC. Ucnonb3sosanue LIMC B ce-
NeKUMOoHHOM npouecce. eHeTuYeckasd cxema nonydeHns Mexnu-
HelHbIX rMbpuaos Ha ocHoBe MyTauun LIMC 1 BocctaHoButenen
hepTunbHoCTU. PacnpocTpaHeHre NpakTuyeckoro NpUMeHeHns sB-
neHusa LUMC B cenekuumn cenbCKOXO3ANCTBEHHbIX KyTbTyp.
CHOHTaHHbIM U MHAYLUMPOBAHHbIN MyTareHe3 y pacTeHun. AgepHbie n
uutonnasmartumyeckue mytaumm. OCHOBbI 3aKOHa FOMOSOrMYECKUX
psaoB HacneacTBeHHOW uameH4msocTu H.. BaBunosa. MHayumpo-
BaHHbIN MyTareHe3 pacteHun U3NYeckUMm, XMMn4eckumMm mytare-
HaMu 1 TskenbiMyY MeTannamu. CnekTp BO3HUKaLWUX MyTauuii.
OcoBeHHOCTM BLISBIEHNSI UHAYLMPOBAHHbIX MyTaLMiA Y pacTeHUN.
OCHOBHbIE MPUHUUMbLI BblAENEeHUA MyTaLuui y camoonbinuTenen, ne-
PEKPECTHMKOB U BEreTaTMBHO pa3MHOXaeMblX pacTeHun. Xumepbl,
CTPYKTypa XMMEPHOro pacteHus u cyabba MyTaHTHOro cektopa B
oHTOoreHe3e OCOBEHHOCTM FrEHETUYECKOro aHanm3a pacTeHU 1 Bbl-
aBneHns mytaHtos B M1-, M2-, M3-nokoneHusix. N'eHeTu4ecku ag-
heKTUBHBIE KINETKN U UX POSb B MPOSBNEHNM UHAYLUPOBAHHBIX MY-
Taumn. Tvnel MyTaumMm n MeTofbl UX BblaeneHus. XnopopunbsHole n
ambpuoneTanbHble MyTauun. PactutenbHble TECT-CUCTEMBI ANS
OLEHKN MyTareHHOro 4encTBms pas-NnNYHbIX COeAMHEHUI U hakTo-
poB okpyxatoLen cpedbl. CenekunoHHbIe JOCTUXEHUS C UCMONb30-
BaHMeM MeToAa MyTareHesa.

XpomMocomHas uHxeHepus pacteHnin. MaHunynsaumm XpoMOCOMHbIM
COCTaBOM pacTEHUIN Ha YPOBHE LieNbIX FeHOMOB, OTAENbHbBIX XPOMO-
COM 1 UX CETMEHTOB C LIeNbi0 YBENTMYEHNS] TEHETUYECKOro pa3Hoo6-
pasvs KyrnbTYpHbIX BUOOB.
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MNoHaTne nmmyHuTeTa pactennn. Bknag H.. BaBunosa B nsyveHun
npobnembl MMyHUTETa. OCHOBHbIE BO3OyauTenu 6onesHen n Bpe-
AunTenu pacteHun. lNpakTtnyeckoe 3HaYeHe U3y4eHNsi rEHETUKN UM-
MyHUTETa pacTeHUN.

OCHOBHbIE TUMNbI UMMYHUTETA pacTeHNn. BpoXaeHHbI akTUBHbIN
UMMYHUTET — YCTOMYMBOCTb K 60mnesHu, koTopas obecneunsaeTcs
CBOWICTBaMW pacTeHW, NPOSBASIOLWMMUCS Y HUX TOMbKO B Cnyvae
HanageHus natoreHa. Tunbl aKTUBHOMO MMMYHUTETa — Hecneuu-
PUYHBIN (0a30BbIA UMMYHUTET UMW FOPU3OHTanNbHas YCTONYMBOCTb)
n cneunduryHbIv (BepTMKanbHas unu pacocneuudunyeckas ycrondu-
BOCTb). [MprnobpeTeHHbIN UMMYHUTET pacTeHnn, 0cCOBEHHOCTH, OTNK-
4Ynst OT MPUOBPETEHHOIO UMMYHUTETA XXMBOTHBIX.
MonekynsipHO-reHeTU4Yeckme MexaHu3mbl Hecneungpuieckoro BpoXx-
OEHHOro MMMyHUTETa pacTeHuin. PeLienTopbl BpOXOEHHOTO Hecne-
UMPUYHOIO UMMYyHUTETa U UX Nuradgbl. CTpyKTypa peLenTtopos
PRR. Aktusnpytowme nx nuradgel PAMP, HAMP, DAMP—
YyXXepoaHbIi BuomaTepuan, MonaBLWMIN HA NOBEPXHOCTb KMNETKW.
KoHcepBaTMBHOCTbL peLenTopoB HecneumdnyHoro uMMyHuTeTa (Ha
npumMepe peuenTopoB dnarennmHa pacTeHnn 1 XnBoTHbIX). dpyrue
KOMMNOHEHTbI MMMYHHOTO OTBETA.

MonekynsapHo-reHeTu4Yeckme MexaHu3mbl Cneungrnyeckoro Bpox-
AEeHHOro uMMyHuTeTa. OdeKTOpHbIE MOMEKYNbl NATOreHoB (3nucu-
Topbl) 1 nx peuentopsbl (R — 6enkn). [lomeHHasa CTpykTypa peuenTto-
pOB, OCHOBHbIe TuMnbl. LRRS — cTpyKTypHas ocHoBa MMMYHHOTO OTBe-

Ta pacTeHun. R-reHbl Tna | — camble NONMMOpPHLIE rEHbl PACTEHUNA.

Teopusi conpsixeHHOW 3BOMOLNN X039MHa U napasuTa. [mnotesa
dropa «reH Ha reH». OyHKUUA canuuunoBom KUCMOThI, XXaCMOHOBOW
KMCNOTbI, 3TUMNEHa U Ap. FOPMOHOB B MIMMYHHOM oTBeTe. Pe-akuus
CBEPXYYBCTBMTENBHOCTU. Pasnuume oTBeTa Ha noBpexaeHne 6uo-
Tpodhamu, HEKPOTPOamMmn 1 HaCEKOMbIMU. AHTOTOHU3M CUTHANbHbIX
nyTen, y4acTBYOLLMX B 3aWwute o1 6B1oTpodoB 1 HEKPOTPOGOB.
BrnivsiHne naToreHoB Ha pa3BMTUE UMMYHHOIO OTBETA.

CtopoxeBas mogernb UMMYHUTETA. AYyTOMMMYHHbIE peakuun y pac-
TeHWI. fBneHne rmbprnaHoro HeKpo3a — pPacnpoOCTPaHEHHOCTb U
reHeTU4eCcKnit KOHTPOrb. Ponb MOBUNBHBIX MUMMYHHBLIX CUTHarnoB B
pasBUTMN CUCTEMHOIO NPUOBPETEHHOTO UMMYHUTETA U UMMYHHOWN
NamATu.
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OO0wwme NpyvHUMNbI PerynsumMmn passnutmsa pacteHni. 'eHetudeckne
OCHOBbI PErynauun pasBUTUSA pacTeHuin puUToropMoHamu. MeHeTnye-
CKMI KOHTPOJSb MOpdporeHesa pacTeHuin. [eHeTUYECKNN KOHTPOSb
pa3BUTKSA pa3HbiX AOMEHOB 3apoAbllla. [eHeTUYECKMIN KOHTPOSb
pasBMTUA anuKanbHOM MepucTembl nobera, nucTta, KopHsa. FeHeTnye-
CKUIM KOHTPOSb MHMLMALMN LIBETEHNS, PA3BUTUS MEPUCTEMBI LiBETKA
n opraHoB uBeTka. ABC-mogenb reHeTU4eCcKoro KOHTPONs pasBuTUsS
LBeTKa.
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"eHeTU4ecKasa nHXxXeHepus pacteHunin. ictopusa nonyvyeHus TpaHc-
reHHbIX pacTeHnin. MeTogbl NONYyYEHNA TPAHCTEHHbIX PaCTEHUN.
Mpamble MeToabl NONYyYeHUs TPaHCreHHbIX pacTeHuii. BekTopbl ans
reHeTn4yeckon TpaHcdopmaLlmm pacteHnn. Co3gaHne KoMHTerpaTme-
HbIX 1 BMHapHbIX BEKTOPOB AN nepeHoca vyxepogHon OHK. Nc-
Nonb30BaHWe CENEKTUBHbIX MapKePOB U PENOPTEPHbIX FEHOB.
O6nacTtn NnpMMeHeHMs TpaHCreHHbIX pacTeHun. MNMonyyeHne kavecT-
BEHHO HOBbIX MPOAYKTOB HA OCHOBE TPaHCreHHbIX PacTeHWUI: C 3a-
MeLMeHneM CO3PEBaHNSA N KOHTPONMPYyEMbIM CO3PEBAHUEM; YITYY-
LeHMe NULLIEBLIX U TEXHONOIMMYECKUX CBONCTB; YCTONYMBLIE K repbu-
unaam; yCTtomumBble K HACEKOMbIM-BpPEAUTENSAM; YCTONYMBBIE K 60-
Ne3Hs M 1 ap.

MeTabonunyeckas MHxXeHepust Ha OCHOBE TPaHCTeHHbIX TEXHONOMIA —
BOCCO3[aHue OTCYTCTBYOLLMX MeTabonmnyeckmx nyten. TpaHCreHHble
pacTeHUs puca ¢ KapoTuHougamu, TPaHCreHHble pacTeHUs ToMaTa ¢
nrno-gamu, HakanuBalLWMMN aHToLUMaH, ronybble po3bl 1 rBO3AUKM.
TpaHcreHHble pacTeHns — NpoayLeHThbl hapmaueBTUdecknx 6enkos,
BakuwuH, aHTuTen. TpaHcdopmaums xnoponnactHon JHK.
Pa3paboTka MeTo0B 3aLLMThbl OKpYXatoLen cpefbl Ha OCHOBE
TPaHCreHHbIX pacteHuni. buogerpagmpyemMbsle MaTepuansl Ha OCHOBE
TPaHCreHHbIX pacTeHW. TpaHCreHHble pacTeHNsT Anst OYUCTKM MOYB 1
BOA4OEMOB (MOrnoLlarLme n paspyLuarLime TOKCUYHbIe coeanHe-
HWs). TpaHcreHHble pacTeHns — TecTepbl 3arpsa3HeHun. buotonnmeo
N3 TPAHCreHHbIX pacTeHMn. ApryMeHTbl NPOTMBHMKOB UCMOMNb30BaHNS
TpaHCreHHbIX pacTeHui. lNMoTeHunanbHble Npobnembl MCNonb3oBa-
HWS1 TPAHCTEHHbIX PACTEHUN U NYTU NX PELLEHUS.

"eHoMHOe pepakTupoBaHue pacteHuin. Cuctema CRISPR-Cas ans
nony4YeHns LeneBbiX MyTauui B Pa3finyHbIX pacTUTENbHbIX opra-
Huamax. Tunbl myTaumn, reHepupyemblx CRISPR—Cas9. Pegakropsbl
LUMTO3UHOBBLIX 0cHoBaHun (CBE) n pegakTopbl ageHNHOBbLIX OCHOBA-
Hu (ABEs) Ha ocHoBe CRISPR 1 nx ocobeHHocTw.
MonekynspHoO-reHeTu4eckne Mmapkepbl B pelieHnm yHaameHTanb-
HbIX 1 MPaKTUYECKUX 3a4a4y reHeTUKN 1 cenekumm. Tunbl reHeTuye-
CKMX MapkepoB. MeToapbl co3aaHns reHeTudeckmx mapkepos. Oco-
GEHHOCTN NPUMEHEHUS TEHETUYECKMX MapKepOoB B PELLEHWUUN TEHETU-
YECKMX M CEeNneKLMOoHHbIX 3agad. Mapkep-onocpeoBaHHas cenekuus
pacteHui. MprHUMNBbI FEHOMHOW cenekuumn pacteHnin. MNpaktnyeckme
npvMMepbl NPUMEHEHNSI METOAOB MAapKEPHON U FEHOMHOW Cenekumm
pacTeHuM.
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MpumeyaHue:

YyebHas, yqe6Ho—MeTop,|/|quKa;| nmteparypa

cpeacTBa obecneyeHnsi CaMoCTOATENBHOIO N3yYyeHusa Tem — cM. MNpunoxenns 1, 2, 3, 4.

N UHble GUBNMOTEYHO-UHPOPMAaLIMOHHbIE

pecypcbl U

O6wun anropuTm CaMmocCToATEeNIbHOIro N3y4yeHusd Tembl

1) O3HaKOMUTBLCH C PEKOMEHO0BaHHOW y4ebHON NUTEpaTypOr U ANEKTPOHHBIMKU pecypcamm no teme (opu-
EHTVPYSACb Ha BONPOCHI AN CAMOKOHTPOS).

2) Ha aToii ocHOBE COCTaBUTb Pa3BEPHYTHIN MIIaH N3NOXEHNS TEeMbI

3) BbibpaTtb hopMy OTHETHOCTU KOHCMNEKTOB (MaH — KOHCMEKT, TEKCTYanbHbIA KOHCNEKT, CBOOOAHbIN KOH-
CMEKT, KOHCNEKT — cxema)

2) OdhopMUTb OTHETHBLIN MaTepuan B YCTaHOBIIEHHOW (hopMe B COOTBETCTBMU METOAMYECKMMU PEKOMEH-

Jaumamu

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BOMPOCaM, BblAaHHbLIM NpenogaBaTenemM

4) npeLI,OCTaBI/ITb OTYETHbLIN MaTepuan npenogaBaTesito No cornacoBaHMO C Beaywnm npenogasartenem

5) MogrotoBUTbLCA K npegyCcMoTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpUATUIO No pedyrnbTtatamMm cCamMo-
CTOATEJIbHOIO U3Yy4EHUA TeMbl

6) MNpuHATE y4acTve B yka3zaHHOM MeponpusaTun, NponTun pybexxHoe TecTupoBaHWe No pasgeny Ha ayau-
TOPHOM 3aHATUM U 3aKMIYMTENbHOE TECTMPOBAHME B YCTAHOBNEHHOE AN BHeayaUTOpHOW paboTel Bpems

7.2.1 WWKAJTA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENIbHOIro N3y4eHUs TeMbl

- OLUEeHKa «3a4meHo» BbICTaBIIAE€TCA, €Clnn CTYyOEeHT ocbopmun oTYETHBLIA MaTepuan B BUAe goknaga
Ha OCHOBE€ CaMOCTOATENIbHOIO WM3y4Y4eHHOro martepuana, CMOor BCEeCTOPOHHE pacCKpblTb TeopeTun4decKkoe
cogepxKaHne TeMbl.
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- OUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Clnn CTyOEeHT HEeaKKypaTHO Od)OpMMJ'I OTYETHbIN mMmaTtepuan
B BMAe AOoKnaga Ha OCHOBE CaMOCTOATEesIbHONo M3y4YeHHoro martepuana, He CMOr BCECTOPOHHE pPaCKpbITb
TeopeTn4yeckoe cogepxaHme TemMbl.

8. TeKywuin (BHyTpUCEMeCTPOBLIN) KOHTPOJSb X04a
M pe3ynbTaToB y4eObHOM paboThbl CTyAeHTa

8.1 Bonpocbl Ans BXOAQHOro KOHTpons

1. Kak HasblBalOTCs HUTW LUTOMMa3Mbl, MPOXOASLUME U3 OAHOW KIETKM B APYrylo Yepes nopbl SaepHon 06o-
noukn?

2. Kak HasblBaeTcs cuctema B3aMMOCBA3aHHbIX mMembpaH, NPOHM3bIBatoLLas
uuTONNa3MaTUYeCcKnin MaTpukc?

Kakas opraHenna KneTku BbIMONHAET CEKPETOPHYH OYyHKLNIO?

Kak HasbiBaloTCst 3eneHble nnactuapl?

Kakas opraHenna KneTku siBNS€TCA MECTOM cuHTe3a benka?

Kakasi opraHenna Knetku SBNseTCs AblxaTernbHbIM LLIEHTPOM?

. Kakon KOMMOHEHT 3yKapMoTUYECKON KneTku ocyllecTBngaeT PYHKLMIO
XpaHeHus, nepegayun n peanusaumm HacneacTBeHHON nHopmaummn?

8. YkaxuTte mecto cuHTe3a pubocomansHon PHK?

9. Tllepeuyncnute OCHOBHblE KOMMOHEHTbI aapa Heaenswencs pacTuTensHon
KneTkun?

10. Kak Ha3biBaeTCsi COOEepPXKMMOE KNETKN, NULLEHHOE KIeTOYHOM 060M0YKN?

11. YKaxuTe MeCcTOHaxoX4eHne XpOMOCOM B KNneTke?

12. Kakon Habop XPOMOCOM COOEepPXUTCS B reHepaTVBHON kneTke?
13.Kakon Habop XpOMOCOM COAEPKUTCSA B COMATUYECKON KreTke?

14. MNMepeuncnute oCHOBHbIE (POPMbI XPOMOCOM B COOTBETCTBUM C MECTOM pacnosioXeHUs B HUX LIEHTPO-
Mepbl.

15. Kak HasblBaeTcs npouecc yasoeHus monekyrnsl JHK?

16. YTto BkntoyaeT B ceba MUTOTUYECKUIA LIMKN?

17. CkonbKo XpomMaTua COAEPXMT XPOMOCOMa B KOHLe nHTepdasbl?

18. Kakne xnmunyeckme BelLecTBa BXOAAT B COCTaB XPOMOCOM?

19. MNepeuuncnute asoTuUcThble OCHOBaHwu4, cofepxatumecs B MorneKyrne OHK?
20.YkaxuTe napbl KOMNIeMeHTapHbIX a30TUCTbIX OCHOBAaHUIA.

21. W3 Kakux nepmogoB COCTOUT MHTepdasa MUTOTMYECKOrO LmKkna?

22. B kakow nepmog MUTOTUYECKOrO Uunkna naet cuHtes HK?

23. Ckonbko kneTok obpasyeTcs 3 ogHOW MaTeEpPUHCKOM Npyu MUTO3e?

24. Mepeuncnute asbl MUTO3A.

25. VilameHseTcA  unmM HET  4YWCo  XpPOMOCOM B [OYEPHUMX  KMeTkax MO CpPaBHEHWHO
C MaTepuHCKOMN Npu Muto3e?

26. YTO ABMXKETCS OT 3KBaTOpa K nontcam B aHadasze MmTosa?

27. Kakue KneTkn pasMHoXalTcsa nyTeMm Mutosa?

28. Kak Ha3biBaloTCA KrneTku, obpasylLlmeca B pedynbTate Menosa?

29. CKonbKo gerneHun BkroyaeT B cebs Menos?

30. Kakown Habop XPOMOCOM nvetoT KNeTKu, obpasytoLymecs B pesynbTarte
MenoTUYeCcKoro aeneHna?

31. Mepeuncnute asbl Menosa.

32. Kak Ha3blBaeTcsi NpoLecc NonapHoro CONMmKeHUsl rOMOSTOrMYHbLIX XPOMOCOM?

33. Kak Ha3biBaeTcs 0OMEH y4acTkamMu MeXxay roMonorMyHbIMU Xpomatungamm?

34. Kak HasbIBalOTCA CTPYKTYpbl, KOTOpPbLIE pacnoriaralTca Ha aKBaTope KNeTku B MeTadhase pedyKLMOHHOTo
agenexHna?

35. UTto gBwkeTCs OT 3KBaTOpa K nontocam B aHadase NepBoro MENOTUYECKOro AeneHns?

36. CkomnbKo KrneTok obpasyeTtcs npu Menose nu3 0gHOM MaTepPUHCKON?

37. Kak HasbiBaeTcs npouecc obpa3oBaHus MUKPOCNOp?

38. VI3 Kaknx KNeToK COCTOMT MbINbLLEBOE 3€PHO MOCIIE NEPBOr0 MUTOTUYECKOTO AeNeHna?

39. Kak HasbiBaeTCcsl My)XCkas MOnoBas KneTka y pacTeHun?

40. Kak Ha3blBaeTCs )KeHcKasi NonoBas KneTka y pacTeHun?

41. lNMepeyncnmTe OCHOBHbIE KOMMOHEHTbI 3apOAbILLEBOIO MELLKa.

42. 3apoablleBbIi MELLOK 0bpa3yeTcs us........ nyTem AenexHus.

43. Kakon Habop XxpoMOCOM MMEIOT CepMuii U anuekneTka?

44. Kakon Habop XpoOMOCOM MMEIOT KIeTKn aHagocnepma?

45. Kak Ha3blBaeTCsi COBOKYMHOCTb XXEHCKUX reHepaTUBHbIX OpPraHoB B LiBETKe'

46. Kak Ha3bIBaeTCs MYXXCKOW reHepaTMBHbI OpraH y LBeTka?

47. Yto obpasyeTcs npy NnpopacTaHum NbifbLEBOro 3epHa Ha pbifibLe NecTuka?

48. Kakue KneTkv 3apodbILLeBOro MeLlKa y4acTBYOT NPy ABOVHOM OMNIOA0TBOPEHNN Y pacTeHUIN?

49. Kak HasblBaeTcsl KfneTka, obpa3sytoLLascs npu CIMaHUn SALEKNeTKN U CrepMmmns?

Nook~w
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50. Kak HasblBaeTCs y MOKPbITOCEMEHHbIX PACTEHUI pa3MHOXeHMe 6e3 onnog0TBOPEHNA?

51. Kak HasbiBaeTcs obpa3oBaHMe 3apoabilla U3 HEOMOAOTBOPEHHOW SIALEKNETKN?

52. Kakon Habop XPOMOCOM nUmeroT KNeTKM 3apofpliwa, obpasoBasLLerocs B
pes3ynbTaTe anoMmkcuca?

53. CKONMbKO aMUHOKUCIOT BXOAUT B cocTaB OenkoB?

54. Kak Ha3blBaKOTCS aMUHOKNUCIOTHI, KoTopble He MoryT CUHTE3NpOBaTLCS B
XMBOTHOM OpraHmame?

55. Kak HasbiBaeTcs rpynna - NH2?

56. Kak HasbiBaeTcs cBa3b -CO-NH-?

57. Kak Ha3blBalOTCA OpraHn3mbl, KIMETKN KOTOPbIX HE MMEKT 0OPMIIEHHOrO sapa?

58. Kak Ha3blBalOTCA OpraHu3mbl, KNeTKU KOTOPbIX UMEIOT HacTosLLee 4p07?

59. Kak Ha3biBaeTCs rpynna opraHn3MoB, HE NMEIOLLMX KIETOYHOIO CTPOEHUS

60. Kak HasbiBaeTcs MHOUBMAYaNbHOE pasBUTME OPraHn3mMoB?

LUKAJA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONPOChLI BXOQHOr0 KOHTPOSA

- OUeHKa «0mJIuYHO» BbICTaBnseTcs obyyaroemycs, ecnm nonydeHo 6onee 85% npaBunbHBIX OTBETOB.
- OUEHKa «Xopowoy - Nony4eHo oT 66 0o 85% npaBunbHbIX OTBETOB.

- oueHka «ydoaremeopumeribHo» - Nofy4eHo oT 51 0o 65% npaBuIbHLIX OTBETOB.

- OUeHKa «HeydoeriemaopumesibHO» - Nony4eHo meHee 50% npaBusbHbIX OTBETOB.

8.2. TeKyLyMi KOHTPOJIb yCNeBaeMocCTun

B TeueHue cemecTtpa, NPOBOAUTCHA TEKYLUUIA KOHTPOSMb YCMEBAEMOCTM MO OUCLMUMIIMHE, K KOTOPOMY
CTYOEHT A0IMKeH ObITb MOArOTOBRIIEH.

OTcyTCcTBME NMPONYCKOB ayAMTOPHbLIX 3aHATUN, akTMBHAs paboTa Ha NpakTUYeCcKMX 3aHAaTusIX, obliee
BbINoNTHeHe rpadmka y4ebHon paboTbl ABNSIOTCS OCHOBaHUEM ANS NONyYeHUs MONOXUTENbHOW OLEHKM MO
TEKyLLEeMY KOHTPOJO.

B kayecTBe TeKyLLero KOHTPOs MOXeT OblTb UCNOSb30BaH TECTOBbLIN KOHTPOSb. T€CT COCTOUT U3 He-
OonbLWIOro KonmnyecTsa anemMeHTapHbIX BOMPOCOB MO OCHOBHbIM pa3genaM AWCUUNMWHBL: HenpaBuibHbIe
pelueHuns pasbnpaloTcst Ha CneaylLeM 3aHSATUK; YacToTa TECTMPOBaHWA onpeaensaeTcs npenogasaTtenem.

1. TMMpomexyTouHas (ceMecTpoBasl) aTTecTaLusl No Kypcy

9.1 HopmaTtuBHas 6a3a npoBeaeHus
NPOMEXYTOYHOM aTTecTaumm CTYAEeHTOB NO pe3ynbTaTtaMm U3y4eHUss AUCLUNIIVHDI.

1) pevictBytoLlee «onoxeHne O TeKyLLleM KOHTPOSe yCneBaeMoCTh, MPOMEXYTOYHOW aTTecTaummn obyyato-
LLMXCH No NMporpaMmam Bbicluero obpasoBaHus (bakanaspuart, cneynaniteT, MaructTpatypa) u cpeaHero
npodeccunoHansHoro obpasosanusa B PrbOY BO Omckuin FTAY »

9.2. OCHOBHbIE XapaKTePUCTUKU
NPOMEXYTOYHOM aTTecTaumm CTYAEeHTOB NO UTOram U3y4eHUA OUCLIMMIIVNHDI

YyCTaHOBIEHNE YPOBHSA OOCTVXKEHUS KaXabIM CTyAEHTOM Lener oby-
YeHUsi N0 AaHHOW AUCLMMNIINHE, U3NOXKEHHbIX B N.2.2 HACTOSsILLEN
nporpaMmbl

LUenb
NPOMEXYTOUYHOM aTTecTaumm -

dopma

- 9K3aMeH
NPOMEeXyTO4YHOU aTTeCcTauuu -

1) NOAroTOBKa K 9K3aMeHY M caaya ak3aMeHa OCYLLECTBMSETCS 3a
CYéT y4yebHOro BpemeHu (TPyAOEMKOCTH), OTBEAEHHOIO HA dK3ame-
HauunoHHyto ceccuto ana ctygeHToB Ol (35.03.04 — ArpoHomus),

MecTo 3k3ameHa .
CPOKM KOTOPOW YCTaHaBIUBAKTCA NMPUKA30M MO YHUBEPCUTETY

B rpachuke y4eGHoOro npouecca:
2) naTa, Bpemsi U1 MecTo MpoBeAeHUs aK3aMeHa onpeaensercs

rpadoMkoM coayn 3K3aMeHOB, YTBEPXKOAEMbIM AEeKaHOM BblMycKato-
wero dakynbTeTa

Popma 3K3ameHa - YcemHbil
MNpouenypa nposBeaeHns 3k3ame- | npeacrasneHa B oOHAE OLEHOYHbIX CPeaCcTB Mo ANCUMNIVHE
Ha - (cm. MpunoxeHwne 9)
1) npeactasneHa B oHAE OLEHOYHbIX CPEACTB N0 AUCLMNIVHE
OK3amMeHauMoOHHasA nporpamma (cm. MpunoxeHue 9)
no y4e6HOM ANCLUMNIIMHE: 2) oxeaTtbiBaeT pasgenbl NeNe 1-11 (B cootBeTcTBMM C M. 4.1 Ha-

CTOSLLEro AOKYMeHTa)

MeTopaunyeckue maTepmansl, on-
penensowme npoueaypbl OLLEHU-
BaHUsl 3HAaHUW, YMEHUM!, HAaBbIKOB:

npeacTaBneHbl B POHAE OLLEHOYHbIX CPEACTB MO AUCLMUNINHE
(cm. MpunoxeHwne 9)
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LUKAJA U KPUTEPUN OLUEHNBAHUA
OTBETOB Ha BONPOCKI 9K3aMeHa

PesynbraTthl 9k3aMeHa onpeaensitor OLEHKaMU «OTITMYHO», «XOPOLLOY, «YLOBIETBOPUTENBbHO», «HEe-
YOOBMETBOPUTENBHO» U OOBABIISAIOT B A€Hb 3K3aMeHa.

OueHKy «omiu4HO» BbICTaBMAOT CTYOEHTY, rMyboKO 1 NPOYHO OCBOMBLLUEMY TEOPETUYECKUIA M MpakK-
TMYeCKMn Matepuan aucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbLIM, rpamoTHeIM. CTyaeHTy Heobxoaumo
nokasaTb 3HaHWE He TONbKO OCHOBHOMO, HO M AOMOMHUTENBLHOrO MaTepuana, dbICTPO OPMEHTUPOBATLCH, OT-
Beyas Ha JononHuTenbHble Bonpockl. CTyaeHT AormkeH cBOOGOAHO cnpaBnsATbCA C NOCTaBMEHHbIMKU 3aa-
Yamu, NpaBuIibHO OBOCHOBLIBATL MPUHATLIE PELUEHNS.

OueHKy «xopowoy 3acnyKmBaeT CTyOeHT, TBepAO 3HaKLWMIA NPorpaMMHbIA MaTepuan AUCLUMMNIUHDI,
rPaMoTHO 1 MO CyLLeCTBY M3narawwmi ero. He cnegyeTt gonyckaTb CyLLECTBEHHbIX HETOYHOCTEW MpU OTBeE-
Tax Ha BONpPOChbl, HEOOXOAUMO NPaBUSIBHO MPUMEHATH TEOPETUYECKME MOSNOXKEHWS NPU peLleHnn npakTuye-
CKUX 3ajad, BrageTtb onpegeneHHbIMU HaBblkamn 1 NPUEMaMm UX BbINOMHEHWS.

OueHky «ydoenemeopumesibHO» NnosnyyYaeT CTYOEHT, KOTOPbIN MMEET 3HaAHUA TOMNbKO OCHOBHOMO Ma-
Tepuana, HO He YCBOWI ero getanu, UCMbITbIBAET 3aTPygHEHMS NMPU peLueHun npakTudeckmx 3agad. B otse-
Tax Ha NOCTaBMfeHHble BOMNPOCbI CTYAEHTOM AOnyLlieHbl HETOYHOCTM, AaHbl HEOOCTATOYHO NpaBUrbHbIE
OpMYNNPOBKN, HapyLLeHa NOCNeaoBaTEeNbHOCTb B U3MOXEHUN MPOrpaMMHOro Marepuana.

OueHka «Heydo8/1emeopumesibHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaEeT 3HaYMTENbHOW YacTu Ma-
Tepuana no AUCUunuHe, OOMNYCKaeT CyLEeCTBEHHbIE OLLIMOKM B OTBETaX, HE MOXET peLUnTb NpakTu4eckme
3ajaun nnu peLuaeT nx ¢ 3aTpygHEHUAMMU.

1.2 NepeyeHb NPUMEPHbIX BONPOCOB K 3K3aMeHY

1. Fomonorusa 1 romeonorum reHoMoB pacTeHUN, NapaniornyHble MOPTONOrNYHbIE reHbl. CUHTEHUS U KOMWHE-
apHOCTb reHOMOB. MPMHUMMbLI CPAaBHUTENBHOIO KAPTUPOBAHUA PACTEHWI, POSflb MOAETNbHbIX OOBHEKTOB.

2. Monunnovausa pacTeHui 1 ee Tunbl, MEXaHN3Mbl BO3HUKHOBEHUS nonunnongos. Cyasba gynnnumnpoBaH-
HbIX FeHOB Yy annononuniouaos.

3. MameToUTHBIN KOHTPOSIb HECOBMECTUMOCTHU, FEHbl NTOKYCOB HECOBMECTMMOCTU U MEXaHM3M ee peanunsa-
uun Ha npumepe Solanaceae- n Papaveraceae.

4. [NonoBble TUMbI LLBETKOBbIX PACTEHNI Y reHETUYECKME MEXaHMU3Mbl, 0becneyvnBatoLLne nepekpecTHoe on-
nogoteopeHne. MonekynsipHo-reHeTuyeckne MexaHn3mbl raMeToUTHON U CNOPOUTHOM CaMOHECOBME-
CTUMOCTW.

5. CnopodUTHbINA KOHTPOMb HECOBMECTUMOCTU, FreHbl NTIOKYCOB HECOBMECTUMOCTU U MeXaHU3M ee peanusa-
LuMmn Ha npumepe Brassica.

6. LintTonnasmartmnyeckas My>ckasi CTepunbHOCTb, ee Npupoaa, pacnpocTpaHeHne U NpakTuyeckoe UCnornb-
30BaHve. Ponb MUTOXOHApPMAaNbLHOro reHoma B nposisneHnn LIMC. XumMepHble MUTOXOHAPUanbHbIe reHbl.

7. MapamyTaumm kak cneumnduyeckunin Tun Bsaumogenctasns annenein. NoHATUS napaMmyTereHHoOCTU U napa-
My-TabUnbHOCTU. ANUTreHEeTUYECKUIA MEXAHN3M NPOSIBNEHMS NapamyTaumi. 8. MHOQyKuma myTaumii y pacTe-
HWU M 0COBEHHOCTU KX BbiiBNEeHus. [eHeTn4eckn adpeKTMBHbIE KNETKM anuKanbHOW MepucTemMbl. 3HavyeHne
pas-mepa nonynauun M1 n M2 gons BblageneHns Mmytauun.

9. CneundunyHoctb OAMC-MHAYLMPOBaHHBLIX MyTauuin. MeToabl o6paTHOW reHeTUKM A4S YCTaHOBNEHWS
dyHK-ummn reHa, TILLING u Delet-a-gene.

10. UHcepumonHbii T-OHK myTareHes v BoisiBrieHne TpaHcdopmaHToB B T1 1 T2 noKoneHusx.

11. MoBunbHbIE reHeTUYECKME ANIEMEHTLI U X pacnpoCTpaHeHne Yy pacTEHUNA.

12. TpaHCNO30HHbIN MyTareHes, O4HO U ABYXKOMMNOHEHTHbIE CUCTEMbI HA ocHoBe Ac 1 Ds anemMeHToB.

13. eHbl, KOHTpONMpYIOLLME HE3aBUCUMOE pa3BUTUE SHAOCMEPMA Y MOKPbITOCEMEHHbIX pacTeHun. lNoHsaTue
UMNPUHTKHIa Ha nNpumepe reHa MEDEA apabugoncuc.

14. IMMyHUTET pacTeHUI, ero OCHOBHbIe TUMbl. MonekynsapHo-reHeTU4Yeckme OCHOBbl HeCcneungUUHoOro ak-
TUBHOMO MMMYHUTETA N CNeunguYHOro akTMBHOro UMMyHUTETA.

15. eHeTnYeCcKUn KOHTPOINb onpeaeneHns Tuna opraHoB LBeTka. ABC-moaenb (norMka nocTpoeHus).

16. [lokaszatenbcTBa npaeunbHocT ABC-mogenu (npenckasaHne doeHoTuna ABONHBbIX MYTAHTOB; NOATBEP-
xaeHne ABC-moaenu ¢ ucnonb3oBaHNEM TPaHCreHHbIX pacTeHuin apabngoncnc; MonekynsapHo-
reHeTuyeckas nposepka Mogenm).

17. MonekynsipHble MexaHu3Mbl B3aMMogencTBus reHoB B-knacca. ®eHoTun myTaHToB no reHam B-knacca.
18. MNMprmepsbl napamMmyTauuii; MoneKkynspHble MexaHu3mbl UX BO3HUKHOBEHNSA

19. MonekynsapHble MexaHn3Mbl ANUreHeTUHECKUX UBMEHEHUI (MPUBECTU NPUMEpDI).

20. MNMoHaTue umnpuHTUHra Ha npumepe reHoB R kykypy3sbl 1 MEDEA apabugoncuc.
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BnaHk 3k3ameHaLMOHHOro 6uneTta
Obpasey
depepanbHOe rocygapcTBeHHOe OloakeTHOEe obpa3oBaTeribHOE yUpexaeHme Bbicliero obpasoBaHus
«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHa»

Ok3ameH no aucuunnuHe «FeHeTUKa pacTeHUN»
Ana obyvyarowmxcs no HanpaeneHuwo 35.03.04 — ArpoHomusA

3K3AMEHALMOHHbIW BUNET Ne1

1. Fl'omonorns n romeonorun reHoMoB pPacTeHWi, NapanormyHble NOPTONOMMYHbIE FeHbl. CUHTEHUS U KONWHE-
apHOCTb reHOMOB. [MPUHUMMbLI CPAaBHUTENBHOIO KAPTUPOBAHUA PACTEHWI, POSflb MOAETNbHbIX OOBHEKTOB.

2. CneuudmyHocte OMC-UHAYUMPOBAHHBIX MyTauumi. MeToabl oOpaTHOW reHeTWKU ONis YCTaHOBIEHWS
dyHKuum reHa, TILLING n Delet-a-gene.

3. MMoHsATME UMNPUHTMHIA Ha NpuMepe reHoB R kykypysbl 1 MEDEA apabuaoncuc.

LUKAIA U KPUTEPUM OLIEHNBAHUA
OTBETOB Ha BONPOCHLI MPOMEXYTOYHOro KOHTpons

PesynbTaTbl 3k3aMeHa onpeaensitoT OLeHKaMN «OTIIMYHOY», «XOPOLLOY», «yA0BMNETBOPUTENBHO», «HEeYyAOBMe-
TBOPUTENBHO» U OOBABMSAOT B IEHb 3K3aMeHa.
OueHKy «OmMIIUYHO» BbICTABMSAOT CTYAEHTY, rMyBoKO U NMPOYHO OCBOMBLUEMY TEOPETUYECKUA U MpaKTUde-
Ckuin MaTepuan gucumnnuHel. OTBET JOMMKEH ObiTb MOrMYHbIM, rPaMoTHbIM. CTyaeHTY HeobxoaMMO Moka-
3aTb 3HaHME He TOMbKO OCHOBHOIO, HO M OOMOMHUTENBHOrO MaTepuana, 6bICTPO OPUEHTUPOBATLCS, OTBEYas!
Ha [JononHuTenbHble Bonpockl. CTyaeHT gormkeH cBOOOAHO CrnpaBnsiTbCH C MOCTaBMEHHbIMW 3agadvami,
npaBunbHO 060CHOBLIBATbL NMPUHATLIE PELLEHUS.
OueHKy «Xopowo» 3acnyXvMBaeT CTYOEHT, TBEPOO 3HAIOLWMIA NMporpaMMHbIA MaTepuan AWCUMNIIVHBI, rpa-
MOTHO ¥ MO CYLLUECTBY u3narawowmnii ero. He cnefyeT fonyckaTb CyLLECTBEHHbIX HETOYHOCTEN NpW OTBETax
Ha BOMPOCbLI, HEOGXOAMMO NPABUIBLHO NMPUMEHSTL TEOPETUYECKUE MOSNOXEHUS MPU PELLUEHUN NPAKTUYECKUX
3afay, BNageTb onpeaeneHHbIMU HaBblkaMy U MPUeMaMm X BbINOMHEHWS.
OueHky «ydosriemeopumeribHO» NOMy4aeT CTYAEHT, KOTOPbIA MMEET 3HaHUSI TONbKO OCHOBHOrO MaTepuana,
HO He yCBOMIN ero AeTanu, UCNbITbiBAeT 3aTpyaHEHUs NMpPY peLleHnr NpakTuyeckmx 3ajad. B oteBetax Ha no-
CTaBreHHble BOMPOCHI CTYAEHTOM A0NYyLEHbl HETOYHOCTH, AaHbl HEAOCTAaTOYHO NpaBuUnbHbIe hOPMYNMPOB-
K1, HapyLLleHa nocneaoBaTeNbHOCTb B U3MNOXEHUM NPOrpaMMHOro Matepuana.
OueHka «Hey[OoBMNeTBOPUTENBHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HauUTeNbHOW YacTu maTtepuana
no AMCUMNIWHE, JoMycKaeT CYLUEeCTBEHHblE OLIMOKM B OTBETAX, HE MOXET PEeLUUTb NpakTU4eckue 3agaqu
WNu peLlaeT uX ¢ 3aTpyaHEHUSIMU.

BbicTaBneHue OLEHKN OCYLLECTBNAETCA C YYeTOM ONMUCAHUA MoKa3saTeriel, KpUTEPUEB U LUKAN
OLleHMBaHUA KOMNeTeHUU No AUCLUNVHe, NpeAcTaBNeHHbIX B Tabnuue 1.2

10. UHdopMaLumnoHHOe U MeToanYeckoe obecnevyeHne y4ebHoro npouecca no gucUUnInHe

B cooTBeTCTBUM C AEMCTBYIOWLMMM rOCY4apCTBEHHbIMU TpeboBaHuaAMY Ana peanu3aumm y4yebHoro
npotiecca no gucumnnmHe obecneuvnBaroLLen kadenpon paspadbaTbiBaeTcsa 1 MNOCTOSAHHO COBEPLUEHCTBYETCSH
yyebHo-meToanyeckmn komnnekc (YMKI), cooTseTcTBytoWMI JaHHON paboyeri mporpaMmMe 1 npunaraembii
K Hen. Mpu paspaboTtke YMKI kacdheapa pyKoBoACTBYETCS YCTAHOBIEHHLIMU YHUBEPCUTETOM TPpeboBaHUSAMU
K ero CTpyKType, cogepxaHuto n ocdopmneruto. B coctaB YMKL, BxogaT nepeyvucreHHble HWXKe 1 gpyrve
WUCTOYHUKMN y4eBHOW 1 y4eOHO-MeTOaMYECKON NHAOPMAaLIMKN, CPEACTBA HarnsagHOCTY.

OnekTpoHHas Bepcust aktyanbHoro YMK[, aganTupoBaHHas AN CTYOEHTOB, BbICTaBMSIETCA Ha
Intranet-cepBepax BbinyckatoLero nogpasgeneHns n B areKTpoOHHOM MeToanyYeckoM kabunHeTe obyvatoue-
rocsi.
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NMEPEYEHb
nuTepaTypbl, peKoOMeHAyeMoi
AN U3yYeHUss AUCLMNIIVHbI

ABTOp, HanMeHoBaHne, BbIXO04Hble AaHHbIe

Hoctyn

1

2

Myxansckuin, B. A. BBegeHune B reHeTuky: YyebHoe nocobue/lyxanbckmun B. A. - Mockea :
HUL NHOPA-M, 2019. - 224 c. (Bbicwiee obpasoBaHue: bakanaspuart) ISBN 978-5-16-
009026-9. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1010779

http://znanium.com

Boukos, H. M. MegnuunHckas reHeTuka : y4ebHuk / nog pea. H. M. BoukoBa. - Mockea :
F90TAP-Meana, 2020. - 224 c. : vn. - 224 c. - ISBN 978-5-9704-5481-7. - TekcT : anek-
TPOHHbIN 1 OBC "KoHcynbTaHT cTyfeHTa" [cawnT]. URL
https://www.studentlibrary.ru/book/ISBN9785970454817.htm

http://www.studentlibrary.ru

pasesa, B. . MNeHeTuka : yyebHoe nocobue / B. W. pasesa. — lNensa : MIrAY, 2019. —
129 c. — TeKCT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-6nbnnotevHasa cuctema. — URL:
https://e.lanbook.com/book/142019

https://e.lanbook.com

KapmaHoBa, E. . MNpakTukym no reHeTuke : y4ebHoe nocobue ans Bysos / E. 1. KapmaHo-
Ba, A. E. bornros, B. . MuTioTbko. — 2-e 13a., ctep. — CaHkT-lNeTepbypr : JlaHb, 2021. —
228 c. — ISBN 978-5-8114-7823-1. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3neKTPOHHO-
oubnuoTeyHas cuctema. — URL: https://e.lanbook.com/book/166343

https://e.lanbook.com

VMBaHuwes, B. B. OcHoBbl reHeTukm : yuebHuk / B.B. MeBaHuwes. — Mocksa : PUOP : NH-
OPA-M, 2021. 207 c. (Bbicwiee ob6pasoBaHve: bakanaspuar). DOI:
https://doi.org/10.12737/17443. - ISBN 978-5-369-01640-4. - TeKCT : aNeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/1542156

http://znanium.com

eHeTuka. - XKypHan: exemec. xypH./ Poc. akag. Hayk. - M.: Hayka, 1965 -

HCXB

eHeTuKa n cenekumsa BosaenbiBaemblx pacteHui. - XypHan: PXX: buonorus. NeHeTtuka:
BUHATW/ BUHNTW. - M., 1978 -

HCXB

NEPEYEHb PECYPCOB

WH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOW CETU «<MHTEPHET»

M NOKAJNbHbIX CETEN YHUBEPCUTETA,
HeooXxoauMbIX OJIl OCBOEHUS ANCLUMNIUHbBI

1. YaaneHHble 3NeKTPOHHbIEe ceTeBble y4eOHble pecypcbl BPEMEHHOro AoCcTyna,
copmupoBaHHbIe Ha OCHOBaHUU NPSAMbIX OrOBOPOB C NpaBooGnagaTensaMu

(3NeKTpOoHHble bubnuoTeyHbie cuctemMsl - ABC) ), UHPopMaLUOHHbIe cn

paBO4YHbI€ CUCTEMbI

HanmeHoBaHue

HocTtyn

OneKkTpoHHO-ombnuotedHasi cuctemaZNANIUM.COM

http://znanium.com

OneKTpoHHO-6UBNMoTeYHas cuctema «Msgatenscrea NaHby»

http://e.lanbook.com

OneKTpoHHO-bMBnuoTeyHas cuctema «OnekTpoHHas Gubnuoteka TexHWye-
ckoro BY3a» («KoHcynbTaHT cTyaeHTa»)

http://www.studentlib
rary.ru

CnpaBo4Has npasoBas cuctema KoHcynbTtaHTlnoc

JlokanbHas ceTb YHU-
BepcuteTa

2. OneKTpPOHHbIe ceTeBble pecypcbl OTKPbLITOro goctyna (npod)eccuoHanbH
COBble OTKPbITbIe OHNaWH-KYpChl U Np.):

ble 6a3bl 4aHHbIX, Mac-

MOOK «leHeTuka», pasMmelleHHbI Ha nnatdopme «OTKpbITOe obpa3oBaHue,
BY3-paspabotumk: MI'Y

https://openedu.ru/course/
msu/GENETICS/

MpodeccmoHanbHble 6a3bl AaHHbIX

https://clck.ru/MC8AqQ

3. aneKTPOHHbIe yqe6|-|b|e n y‘-lesHO-MeTO,DM‘-IeCKVIe pecypcChbl, noAgroToBrieHHbIe B YHUBeEpCcUTeTe:

AsTOpP(bI) HavmeHoBaHue Hoctyn

KyssMura C.T1 leHeTuka: kypc nekumn/ C.I. KysbmuHa, W.B. MNoToukas. —
o Owmck, N3p-Bo ®IrbOY BIMO OMIAY um. M.A. CtonbinuHa, HCXB
2013. — 107 c.: un.

H. B. XpamuoBa, | CO0opHUK TECTOB MO reHeTuke: y4ebHoe nocobue, Omckuii HCXB
W. B. MNoToukas, | roc. arpap. yH-T. - Omck : M3g-s8o OMIAY, 2009. - 115 ¢.
C. IN. KopHeBa
KysbmuHa C.I1., | 'eHeTuka: yyebHoe nocobue / C.IM. KysbmuHa, WN.B. MoTou- HCXB

kasi. — Omck, N3g-so ®IrEOY BIMO OMIAY mm. MN.A. Ctonbl-
nuHa, 2013. — 94c.: un.

MNoTtoukasa WU.B.
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