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BBEAEHME

1. HacTtosiwiee w3gaHue $BRSIeTCS OCHOBHbIM OpPraHvM3aunOHHO-METOOUYECKUM [AOKYMEHTOM  y4ebHo-
METOAMYECKOro KOMMMeKca No AMCUMNIIMHE B COCTaBe OCHOBHOM npodheccroHaneHown obpasoBaTernbHOM
nporpamMmmsl Bbicliero obpasosarus (OlNOIM BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AaHHOW AUCLUMAVHBI.

2. CopepxaTtenbHOW OCHOBOW AN pa3paboTkM HACcTOoAWMX MEeTOOUYECKUX yKadaHui nocnyxuna Paboyas
nporpaMma OUCLIMNIIMHBI, YTBEPKAEHHAs B YCTAHOBNEHHOM NOpPSKe.

3. MeTtogunyeckue acnekTbl pa3BuTbl B y4eOHO-MeTOOMYECKOW NuTepaType 1 Apyrux paspaboTkax, BXOOALLMX
B coctaB YMK no gaHHon ancumnnuHe.

4. JocTtyn oby4yatoLmXCcs K 3NeKTPOHHOW Bepcun MeToanyeckmx ykasaHuim no n3yyeHuo gucLmnmnmHel, obec-
neyeH B MHPOpPMaLMOHHO-0bpa3oBaTenbHOW cpeae yHuBepcuteTa.

[Mpn 9TOM B 3MEKTPOHHYKO BEPCUIO MOTYT ObITb BHECEHbI TEKYLLME U3MEHEHWUS U OOMOMHEHWs, HanpaBreH-
Hbl€ Ha NOBbLILLIEHNE Ka4yecTBa HACTOSALLMX METOOUYECKUX YKa3aHUN.

YBaxaemble oGyyarowmecs!

MpucTtynas k nayveHuto HoBow Ansa Bac yyebHon gucumnnuHel, Ha4HUTE C BOYMYMBOIO NPOYTEHNUs pa3pabo-
TaHHbIX Ana Bac kadegpow cneumanbHbiX METOANYECKMX YKazaHUn. OTO NnoMoxeT Bam BoBpems NOHATL u
npaBuWIbHO OLIEHUTL €€ porb B Bawem obpasoBaHun.

O3HakoMUBLUMNCE C OpraHM3aunoHHbIMK TpeboBaHnamMm Kadegpbl NO 3TOW AUCLUMITMHE Y COU3MEPUB C HUMM
CBOM cunbl, Bbl cMoxeTe caenaTb OCO3HaHHbIM BbIOOP COBCTBEHHOW TakTMKM U cTpaTterun yyebHow ges-
TenbHOCTH, yoepeyub camunx cebsi OT Hepas3yMHbIX PeLUeHWIn NO OTHOLUEHWUIO K HEeW B Havane cemecTpa, a He
Torga, Korga yxe crtaHeT nosgHo. Mcnonb3ysa aTu ykasaHus, Bel 6€3 4ONOMHUTENbHbIX OCAOXHEHWUA NOSON-
AeTe K NPOMEXYTOYHOW aTTecTaummn No 3ToN ANCLUMNIMHE. YCNewWwHOoCTb aTTecTaummn 3aBucuT, Npexae Beero,
oT Bac. Ee 3anor — putMuyHas, LeneHanpasfeHHas, BaymumBas yvyebHasa paboTa, B uensx obecneveHus
KOTOpOW 1 pa3paboTaHbl 3TV METOANYECKME YKa3aHus.



1. MecTto yuyeb6HOM AUCLMNIIUHBLI B NOArOTOBKE BbIMYCKHMKA
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
pPaCTEHUI MpU PasnUYHbIX CUCTEMAX Pa3MHOXEHUS.

YMeTb NPUMEHSITb FeHETUYECKNE METOAbl aHann3a NPUPOAHLIX NONYNSALMNA U FEHETUYECKUX KOMMeK-
LnA.

BnageTtb HaBbikamMy pelleHnst NpakTUYeCKMX 3agay, TPeOYLNX MOMNEKyNSApHO-reHETUYECKOro nNoa-

Xo4a n npnemMosB ononorum pa3BuTuA.

1.1.MepeyeHb KOMMNETEHUUI C YKazaHMeM 3TanoB ux )OpMUPOBaHUA B pe3yfibTaTe OCBOEHUSA y4eb-
HOW OAUCLUMIUHBI:

KoMnoHeHTbl KoMneTeHUMN,
dhopmMmpyemMble B pamkax JaHHOW AUCUMUMIUHBI
(kak oXvaaeMblil pesynbTaT ee OCBOEHUS)

KomneTteHuuu,
B (hopMMpPOBaHUN KOTOPbIX
3agencrTBoBaHa gucumninHa

Koa n HaumeHo-
BaHWe UHOUKa-
Topa AoCcTuXKe-

HUNA KOMNEeTeH- 3HaTb U NMOHU- BrnageTb HaBblkaMu

yMeTb genatb

koA HanmeHosaHne ummn MaTb (oencreBoBaTb) (MMeTb HaBblkM)
1 2 3 4
O6uwenpodeccuoHanbHble KOMNEeTEHLUN
OrlK-1 | CnocobeH pewatb nAa-1 OemoHcT- COBpPEMEHHbIE NPUMEHATb FTEHETU- | pPeLUeHUs NPaKTU4ECKUX

TUNoBble 3aga4un
npodeccuoHanbHoOm

pupyeT 3HaHue
OCHOBHbIX 3aKO-

npobnemsbl reHe-
TUKN pacTeHun,

yeckve MeTogpbl
aHanu3sa npupog-

3apau, Tpedbyrowmx
MOneKynspHo-

[esATenbHOCTN Ha HOB MaTemaTuye- | TeopeTuyeckne HbIX MONYNALMWA 1 reHeTM4ecKoro noaxo-
OCHOBE 3HaHuI oc- CKMX, ecTecTBe- OCHOBbI (DYHK- reHeTM4YeckMx Kon- | Aa 1 npuemoB Guono-
HOBHbIX 3aKOHOB HOHAaYYHbIX U LIMOHUPOBaHMS NeKUmnn. TN PasBUTKS.
mMaTeMaTU4YeckuXx, obuienpodec- pacTeHuii npu [leMoHcTpUpyeT roToB-
€CTeCTBEeHHOHayu- CUOHasbHbIX AUC- | PasfMYHbIX CUC- HOCTb KpUTUYECKU aHa-

LMNIIMH, HeobXxo-
ONMbIX Ans pe-

HbIX 1 obLwenpodec-
CUOHarbHbIX AucUmn-
NANH C NPUMEHEHN- LeHna TUNOBbIX
eM MHOPMaLIMOH- 3apad B obnactm
HO- arpoHoOMuK

KOMMYHMKaLMOHHbIX

Temax pasMHo-
XXEeHus.

nn3nMpoBaTb MHOpMa-
LMo B 06nacTu reHeTu-
KN pacTeHW 1 UHTer-
pupoBaTb NOMyYEHHbIE
3HaHWs1 B NPOEKTHYIO
3agaqy.

TEXHOMOMNN Bnapeet HaBblkamu
CpaBHEHUS! NCMOSb-
3yeMbIX TEXHOMNOIMI C
YYETOM BO3MOXHOCTEWN
N COBPEMEHHBIX Tpe-

©oBaHuWI K OLEHKe -

na-2 Ucnonbayet
3HaHWSA OCHOBHbIX
3aKOHOB MaTema-
TUYECKMX U ecTe-
CTBEHHbIX HayK
ONs peweHns

3HaeT coBpe-
MEHHbIE reHeTU-
Yyeckne TexHoro-
rMm, ucrnonb3aye-
Mble npu paboTte
C pacTeHusimu.

YMeeT NnpuMeHsTb
COBpPEMeHHbIe re-
HETUYECKME TeXHO-
NorMK ANs peLLeHns
NOCTaBIEHHbIX 3a-
[a4, NPOrHo3mpo-

CTaHOapTHbIX BaTb 1 onpenendaTb GeKTUBHOCTHM npoLiec-
3ajad B arpoHo- noTeHunan nx uc- ca.
Mnn Nnonb3oBaHUA. ,D,eMOHCTpMpyeT roToB-

HOCTb MacLiTabupo-
BaTb pa3pabatbiBae-
Mbl€ reHeTu4yeckue
TEXHONOrmm c y4eTom
Mx noteHumana un nep-
CNEKTUB pasBUTUS,
KOppEeKTUpoBaTh pea-
nv3aumto TexHonormn B
COOTBETCTBUU C AaH-
HbIMU O ee BITUAHUN Ha
OKpy>KaloLLyto 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 BbICOKUU
OueHKV chOPMMPOBAHHOCTH KOMNETEHLMIA
2 3 4 5
OueHka «Heydosnemeopu- | OueHka «ydosrnemsopu- | OueHka «Xopowo» OueHka «omu4yHo»
mesibHO» mesibHO»

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. Mimeto-
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 MOSTHON Mepe AO0CTaTO4YHO
ONs peLleHnst CIOXHbIX
npakTu4eckmx (npogeccumo-
HanbHbIX) 3agay

dopmbl 1 cpef
Ba KOHTPO
¢opmupoBaH
KOMMNEeTEeHLM

KpuTepum oueHvBaHus

OrK-1
CnocobeH
pelaTb TUMo-
Bble 3aga4n
npodeccuo-
HanbHoOW aes-
TEeNbHOCTU Ha
OCHOBE 3Ha-
HUIN OCHOBHbIX
3aKOHOB Ma-
TemaTtuye-
CKUX, ecTecT-
BEHHOHayu-
HbIX 1 O0LLe-
npodpeccuo-
HanbHbIX gnc-
LUMMSAUH C
NPUMEHeEHVEeM
UHOpP-
MaUMNOHHO-
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 (PyHK-
LIMOHMPOBAHNS pacTeHWI Npu
pasnu4yHbIX cUCTemax pas-
MHOXEHMUS.

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

CB000OAHO OpUEHTUPYETCH B
COBpPEMEHHbIE Npobnemsl
reHeTUKN pacTeHwii, Teope-
TUYECKNEe OCHOBbI (PYHKLMNO-
HVPOBaHWSA pacTEeHWI Npu
pasnuyHbIX cUcTemax
Pa3MHOXeHUsI.

B coseplueHcTBe Bnageet
3HaHUSAMK O COBPEMEHHbIE
npobnemsbl reHeTWKn pacTe-
HWIA, TEOPETNYECKME OCHOBBI
PYHKUMOHNPOBaHUS pacTe-
HWA NpY pasnmnYHbIX CUCTe-
Max PasmMHOXeHWS.

Hanuune ymeHui

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

He ymeeT npuMeHsiTb reHeTu-

Yyeckune MEeTOAbl aHanu3a npu-

POAHbIX NOMYNAUNUA U TEHETU-
YECKUX KONMEKLUUNA.,

YMeeT NpUMeHsTb reHeTu-
Yyeckvie MeToabl aHanu3a
NPUPOAHBIX NOMYNALUIA 1
rEHEeTUYECKMX KOMNMEKLUA.

CB0GOAHO MPUMEHSIET reHe-
TUYeckMe MeToabl aHanusa
NPUPOZHLIX  MOMynsAUnA 1
rEHEeTUYECKUNX KOSEKLIWA.,

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

Hanuune HaBblkoB
(BnageHue onbITom)

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

He nmeeT HaBbIKOB peLLeHus
npakTU4eckux 3agad, Tpe-
OyHoLLMX MOMEKYNAPHO-
reHeTM4eckoro nogxoaa u
np1MeMoB G1ONorMM pasBuUTHSI.

MmeeT HaBbIkM peLueHnst
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, Tpebytolwmx Morneky-
NAPHO-TEHeTUYeCKoro  nog-
xoga M npuemoBs 6uornorum
pas3BUTKS.

BONPOCHI U

CUTyauunoH-

Hble 3aja-
HUA

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 coBeplleHcTBE ymeeT

BOMPOCHI U

cuTyaumo-

Hble 3apa-
HUst




LeHUa CTaH-
OapTHbIX 3agay
B arpoHOMun

COBPEMEHHbIE re-
HeTUYeckue TEXHO-
norum ans pelue-
HUS! NOCTaBMNEHHbIX
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
TEXHOOMU AN 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 oLiEeHKe
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-

UUMJIUHDbI

2.1 OpraHM3aL|MOHHaﬂ CTPYKTypa, TOyAO€MKOCTb U NninaH ndyvyeHnda gunCumnninHbi

Tabnuya 2.1 MecTo y4yeGHON AucCUMNMHBLI B y4ebHOM nnaHe, rpadmke y4eGHOro npoiecca no

OrlMOr1; eé cemecTpoBas ceTka

TpynoeMKkocTb, Yac
. ceMmecTp, Kypc*
Bun yuebroi padorel OYHasa popma 3a04Has opma
3 cem. Ne cem. 2 Kypc
KoHTakTHaa paboTta
1. AyanTopHbIe 3aHATUA, BCEro 54 10
- nekyumnmn 20 4
- NpaKTU4ecKme 3aHAaTUS (BKIHOYasi CEMUHAPDI) 10 2
- nabopaTtopHble paboThl 24 4
2. BHeayauTOpHasa akagemuyeckas pabora 54 125
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbIX CAMOCTOS- 30 30
TelbHbIX paboT:
BbinonHeHue n cgada/zawmuTa MHANBMAYanNbLHOro/rpynnoBoro
3apaHua B Buae**
- Nnpe3eHTauum 20 20
- pecbepaTa 10 10
2.2 CamonoArotoBKa K ayAUTOPHbIM 3aHATUAM 16 2
2.3 CamocTosiTeNnbHOE U3yyYyeHme TeM AUCLUIMIINHbI 90
2.3 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJb-
HO-OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbBIX B pamKax Te- 8 3
KYLLLero KOHTPONSA OCBOEHMS ONCLUMINHBI (3a UCKITHYeHUEM
YYMEHHbIX 8 nin. 2.1 — 2.2).
3. MoaroToBKa 1 caayva aK3aMeHa No UToram oCBOEHUA 36 9
AUNCLUNIINHBI
OBLLAA TpyaoeMKOCTb AUCLMNIN- Hacw 144 144
HbI: 3auyeTHble eanHuU- 4 A
Ubl
lNpumeyaHue:
* — ceMmecmp — 4151 O4HOW U O4YHO-3204HOW POPMbl 0BY4EHUS, KYPC — AN 3a04HON (hopMbl 00yYeHNUs;
** _ KP/KI, pedepaTalacce/npe3eHTaumm, KOHTPObHOW paboThl (4Nns oby4varowmxcsa 3ao04HoM opMbl
06y4eHus1), pacyeTHO-rpadnyecKom (pacyeTHo-aHanuTnYeckon) paboTsl 1 ap.;

2.2. YKpynHéHHasa cogepkaTenbHas CTPyKTypa yd4ebHonm ancumnnuHbl n obwasa cxema e€ peanvsauumv B

y4yebHOM npouecce

4.1. YKpynHéHHas coaepxarenbHasi CTPYKTypa y4e6HOM ANCLUNNUHBI
M obLwan cxema e€ peanusauum B y4e6HOM npouecce

TpyooeMkocTb pasgena u eé = D
pacnpegeneHue no sugam 5 s 3
y4ebHol paboTbl, 4ac. g 83
- I © O
AyouTtopHas pabo BAPC S . T o)
Homep n HanmeHoBaHWe Ta o5 T 349
pasgena 3aHATUA 5 (:,D; 5): g 8 a
y4eB6HON ANCLMMIINHBI. = 2l o= Qg 53 o g §
YKPYMHEHHbIE TeMbl paszena Jlo|S| 5| 28|83 © o 22g
o| E£| E T8 | 0|83 © o m 3
| Q@ ®© s @ £ m
Sl | B3 F T 2 g 8
L8 © O - @© o % =
@ aa m @ o Z =
1 2 13|45 6 8 9 10
OuHas ¢opma o6yyeHuUs
CTpyKTYpHO-YHKUMOHaNbHasa opraHn3a-
1 |umsa reHoMa pacTeHun U aHanu3 PyHKLMIN 9 onpoc OnK-1
reHa 19|1014 | 4 2
CncTeMbl pasMHOXEHWS pacTeHNA U ux
pas P 9 onpoc OnK-1
reHeTUYEeCKMUI KOHTPOrb 19 |10| 4 2 30
3 [[eHeTn4eckme MeToabl Cenexkumm 17 2 9 onpoc OnkK-1
4 |l'eHeTKa UMMyHUTETA PacTeHWiA 17812 2 9 onpoc OrnK-1




5|'eHeTuKa OHTOreHesa pacTeHun 19110/ 4| 4 2 9 onpoc OlMK-1

"eHeTnYecKkne TeXHONOrMm pacTeHnn B
6 |peLLeHnn 3aga4 cenekumm n CEMeHoBO- 9 onpoc OlMK-1
cTBa 17|84 | 4

Ok3ameH 36

WToro no y4ebHow gucumnnnHe 144|54]20| 24 10 |54 30

CTpyKTYypHO-bYHKLMOHaNbHasa opraHu3a-

1 |umsa reHoMa pacTeHuin U aHanua pyHKumMn |19 (4 | 2 | 2 15 onpoc OnkK-1
reHa
5 Cuctemsl Pa3MHOXeHMs: pacTeHUn N nx oalalo] 2 20 onpoc onKk-1
reHeTUYECKNA KOHTPOIb
3 |[eHeTn4eckme metToabl cenekunm 19| 2 2 15| 30 ornpoc OlnkK-1
4 |l'eHeTUKa UIMMYHUTETA pacTeHun 15 15 onpoc OnK-1
5 [[eHeTnKa OHTOreHesa pacTeHun 15 15 onpoc OlK-1
['eHeTnYecKne TEXHOMNOIMM pacTeHU B
6 |peLueHnn 3agad cenekumm n ceMeHosoa- | 15 15 onpoc OnkK-1
cTBa
Ok3ameH 9
MToro no y4ebHONM gucumnnmHe 144|10| 4 | 4 2 125| 30

3. O6wue opraHM3aLMOHHbIe TPpeGoBaHUsA K y4ueOHoM paboTe cTyAeHTa
3.1. OpraHusauus 3aHATUM U TpebGoBaHUsA K yueOGHoM paboTe cTyAeHTa
OpraHu3aumsa 3aHATMI MO ANCUMMIIMHE HOCUT LMKNMYeckuin xapaktep. 1o Tpem pasgenam npegycmort-
peHa B3anMoOyBs3aHHas Lenodka yv4ebHbix paboT: nekums — camocTosiTenoHas paborta ctygeHToB (ayau-
TOpHasi 1 BHeayauTopHas). Ha 3aHaTusX CTyaeH4Yeckas rpynna nonyyaeT 3afaHus 1 pekoMeHaaumn.
[ns cBOeBpeMEHHOM MOMOLLY CTyAeHTaM Mpu U3ydeHun QUCUUNIUHBI Kadheapon OpraHmM3yTca WMHAW-
BMAYyanbHbIE U FPYNMNOBbIE KOHCYNbTauUWW, YCTaHaBMBAETCA BPEMSA NpUemMa BbINOJIHEHHbIX paboT.
Mo utoram nsyyeHnst QUCLMNIMHBI OCYLLIECTBNSAETCA aTTecTaums cTygeHTa B hopme TECTUPOBaHMUS.
YunTtbiBad cTaTyCc AOUCUMMIMHBI K €€ W3YYEeHUIO MpeabsBnsioTcs Ccrneaylowmne OpraHn3auMoHHbIe
TpeboBaHus;:
- obsA3aTenbHOE NoceLleHne CTyAeHTOM BCEX BUAOB ayAMTOPHbIX 3aHATUIA;
- BeJEHWe KOHCMEKTa B X04e NEKLUNOHHbIX 3aHATUN;
KauyecTBEHHas CaMOCTOATENbHAs MOArOTOBKA K NPAKTUYECKNM 3aHATUSIM, akTMBHAs paboTa Ha HUX;
- aKTMBHasi, pUTMMYHasi CaMOCTOATENbHAsA ayaMTOpHas U BHeayauMTopHas paboTa CTyaeHTa B COOT-
BETCTBUM C NnaHOM-rpadoukoM, NpeAcTaBneHHbIM B Tabnuue 2.1; cBoeBpeMeHHasi caada npenogasa-
TEeIo OTYETHbIX JOKYMEHTOB NO ayAUTOPHbLIM 1 BHEayaAUTOPHbIM Buaam pabor;
- B Cfy4yae Hanuyus NpomnyLeHHbIX CTYOEHTOM 3aHATMAM, HEOOX0OMMO MOMYYUTb KOHCYNbTaLuio No
NOAroTOBKE M OCPOPMIIEHUIO OTAENbHBLIX BUAOB 3a4aHUN.
[ns ycnewHoro ocBOeHUs Kypca, CTyAeHTy npegnararTcs y4ebHO-MHOPMaLMOHHbIE UCTOYHUKU B
BUAE y4ebOHOoN, y4ebHO-MeTOANYECKON NUTEPATYpbl U KOMMNIEKTa BUAEOUILMOB N0 BCEM pasgenam.

3.2 YcnoBusa nonycka K 9Kk3ameHy

Ok3ameH sBnsieTcd OpPMOM KOHTPONS, KOTOPbIA BbICTaBnseTcs obydarlwemMycs CcornacHo
MMonoxeHus O TeKyLlen, NPOMEXYTOUYHOM aTTecTaunm cTyaeHToB u cnywarenen B8 PrbOY BO Omckuin TAY
um. M.A.CTonbinuHa, BbLIMOMHMBLUEMY B MOSHOM OObeMe BCe nepedvucrieHHble B n.2-3 TpeboBaHusa K
yyebHon paboTe, npowewmn Bce BuAbl TECTUPOBaHWM. B cnyyae He MOMHOrO BbINOMHEHUSA YKa3aHHbIX
YCINOBUIN MO YBaXXMTENbHOW NpUYMHE, CTyAEHTY MOryT ObiTb MpeanoXeHbl MHAMBUAYalbHbIE 3adaHus Mo
nponyweHHoMy y4ebHoMy MaTepuany.

4. JIeKLMOHHbIe 3aHATUA
[ns nsyvatomx aucumnnmiy «I'eHeTuka pacteHniny YMTalTCa  NeKUUn B COOTBETCTBUM C MiaHOM, NpeacTaBs-
neHHbIM B Tabnuue 3.

4.2. IleKUMOHHBLIN KypC.
MpuMepHbIN TeMaTUYeCKMI NNaH YTeHUs1 NeKLUMn no pasgenam y4eb6HOW AUCLMNIIUHDI

Ho-
Ve TpyooemkocTb Mo pas-
P neny, uac. Wcronbaye-
T Mble
% S OCHOBHi?gaBJ;enEL(L)V(I:VL} TeMbl O-inas 3aouras VIHTEpaKTVB-
g | g ¢opma ¢opma Hble opMbI
©| 2
o




CTpyKTypHO-(DyHKLMOHaNbHaaA opraHu3aums reHoma
pacTeHun u aHanu3 (pyHKUUN reHa:
1.CTpyKTYpHO-bYHKLMOHArbHas opraHm3auus reHoma
2.'eHOM XnoponnacToB U MUTOXOHOPUN

3.Mo6urnbHbIE reHeTUYECKNE 3NIEMEHTbI pacTeHN

4. TpaHCNO30HHbIA MyTareHes3 pacTeHun

5. MyTaumnoHHbIV aHanun3 Ans ndyvyeHns yHKLUn reHoB

Jlekunsi-
BM3yanusauus

CucreMbl pa3MHOXEHUSI paCTEHUM N UX FreHEeTUYEeCKUN
KOHTpPOnb:

1.2Kn3HeHHbIe UMKIbl pacTeHUN

2.[1ByiOMHOCTb

3. Anomukcuc

4. KoopamMHupoBaHHOE pa3BuTUeE 3apodblilla 1 3HO0C-
nepma

Jlekuus-
2 BU3yanusauyus

FeHeTUYeckne MeToAbl CEeneKuuu:

1. Nonunnongus.

2. AHeynnonaunsa

3. UnTonnasmaTtnyeckas Myxckasi CTepUnbHOCTb pacTe-
Hu (LMC).

4. CNOHTaHHbIV N MHAYLUMPOBAHHbIA MyTareHes y pacre-
HUR.

5. XpoOMOCOMHas MHXeHEepUs pacTeHun

Jlekuns-
BM3yanusaums

FeHeTMKa MMMyHWTETa pacTeHUm

1. MoHATME MMMYHUTETA pacTEeHNN.

2. OCHOBHbIE TUMbl UMMYHUTETA PacTEHU

3. MonekynspHo-reHeTU4eCKME MeXaHU3Mbl Hecneundu-
YeCKOro BPOXAEHHOro MMMYHWUTETa pacTeHun

4. MonekynspHo-reHeTu4eckne MexaHn3mMbl cneumdunye-
CKOro BPOXXAEHHOro MMMyHMTETA.

Jekuus-
BM3yanuaauus

FeHeTuKa oHTOreHe3a pacTeHUN

1.06wWme NpvHUMNbI PErynaumMmn pasButmus pacTeHnn.

2. eHeTnYecKMe OCHOBbI perynsaunm passuTus pacTeHun
uTOoropmMoHamu.

3. M'eHeTMYeCKMn KOHTPOMb MopdoreHe3a pacTeHun.

4. [eHeTNYeCKnin KOHTPONb Pa3BUTUS pa3HbIX JOMEHOB
3apofblLua.

Jlekuns-
BM3yanunsauus

FeHeTuYeckme TeXHONOrMM pacTeHU B peLleHnn 3a-
Aad cenekuum M cemeHoBOoACTBA

1. FeHeTnYecKasa nHxXeHepus pacTeHnin

2. [eHOMHOe pefakTMpoBaHME pacTeHUN

3. MonekynspHo-reHeTU4ecknue Mapkepbl

4

Jlekunsi-
BM3yanunsauus

O6wasn Tpyao&MKOCTb NEKLMOHHOTIO Kypca

20

4

Bcero nekuumii no y4ebHom gucuunnum-

HE:

yac M3 HUX B MHTEpaKTUBHOW chopme:

Yyac

- 0YHasa popma 0by4eHust 20 - 04Has popma 06y4eHust

20

- 3a04Hasa gpopma obyyeHus 4

- 3a04Haa popma obyyeHus

lNpumeyaHus:
- MaTepuanbHO-TEXHMUYeCcKoe obecrneyeHne NeKUMOHHOro kypca — cM. MNpunoxexue 6.

- obecneyeHune NeKUMOHHOTO Kypca y4ebHoN, yueBHO-MeToaAMYECKON NUTEPaTYpOrn U UHBIMKU BUBMIUOTEYHO-

MHpOPMaLMOHHBIMI pecypcamn U cpefdcTBamu  obecrnedeHusi obpasosaTtenbHoOro npouecca — cMm. Mpw-

noxenuns 1 n 2

5. MpakTuyeckne 3aHATUA NO AUCLMMNIIMHE M NOATOTOBKA CTYAEHTA K HUM
MpakTnyeckme 3aHATUS MO Kypcy NPOBOASTCS B COOTBETCTBUM C NaHOM, NpedcTaBneHHbIM B Tabnuue 4.

4.3. NMpuMepHbIN TeMaTU4YeCKUM NNaH CeMUHAPCKUX 3aHATUN
no pasgenam y4ye6Hon AUCLUUNNUHBI

Ne TpynoémkocTb

o T - Tema 3aHsaTus/ no pasgeny, Wcnonbsyemble Cssisb
o S = lMpumepHbIe BONPOCHI Ha 06CyxaeHne vac. WHTEPaKTUBHbIE | 3aHATUS
(=} [*N ~ *
2 éﬁ T (onsa 3aHATUI B hopmMaTe CEMUHAPCKUX) ounas saounas dopmbI c BAPC
e @ dopma dopma

1 2 3 4 5 6 7

1 1 CTpyKTYypHO-bYHKLMOHaNbHasa opraHu3a- 2 Mosroson wtypm |Y3 CP,

LMs reHoOMa pacTeHMn U aHanu3 oyHKLMN ocn




reHa
5 2 Cucrtembl pa3aMHOXEHUST PACTEHUIN N UX 2 Mosroeon wrtypm |Y3 CP,
reHeTUYECKNA KOHTPOIb OcCIl
2 2 Mosroeon wrypm |Y3 CP,
3 3 "eHeTMYeckne MeToabl cenekumm ocn
o 2 Moazroson wtypm |Y3 CP,
4 4 eHeTMKa UMMyHUTETa pacTeHni OCI
. 2 Moszroson wtypm |Y3 CP,
5 5 ['eHeTuKa oHTOreHesa pacTeHumn OCI
Bcero npakTtuyeckmx 3aHaTuin no yyebHon gucumnnuie:| 24 yac | I3 HUX B MHTEpaKkTUBHOM dhopMe: yac
- O4Has hopma oby4eHus 10 - 04Has popma oby4eHus 10
- 3a04Hasa popma 0byyeHus 2 - 3a04Hasa dpopma 0byyeHus 2
B TOM yncne B popmarte ceMMHAPCKNX 3aHATUMN:
- O4Has hopma oby4eHus 10

* YcrioeHble 0603Ha4YeHUS:

OCII - npegycmoTpeHa obsi3aTtenbHas camonogrotoBka K 3aHATMo; Y3 CPC - Ha 3aHATUM Bblgaétcs 3aga-
Hue Ha koHkpeTHyto BAPC; MNP CPC - 3aHsTue copepxaTenbHO 0asvpyeTcsi Ha pesynbTaTax BbIMOSHEHUS
CcTyaeHTamm koHkpetHon BAPC;

lMpumeyaHus:

- MaTepuanbHO-TeXHMYecKoe obecrneyeHne npakTUYecKUx 3aHATUA — cMm. lNpunoxexne 6

- obecneyeHne NPaKkTUYECKNX 3aHATUIN y4ebHOW, y4ebHO-MEeTOAMYECKON NUTEepaTypon U MHbIMM BUbnmMoTeyHo-
WHOPMAUMOHHBIMK - pecypcamMn 1 cpeactBamu  obecneyeHns obpasoBaTenbHOro npouecca — cMm. Mpuno-
Xenusa 1m 2

NaGopaTopHbI NPaKTUKyM.

MprMepHbIN TeMaTU4eCKUi NnaH nabopaTopHbIX 3aHATUI NO pasgenamMm AUCLUUNIIVNHbI
No Tema nabopaTtopHon TpynoemkocTsb JIP, Cssasb ¢ BAPC MpumeHsaemble
3 paboTbl yac. WHTEpaKTBHbIE
o OYyHas 3a04- s A dopmbl 06yye-
So B | & Gopma | Has £S5 8 Fia B o HIA
27 5 |5 Pop- 88 5 &
1 2 3 4 5 6 7 8 9
CTpyKTypHO- 4 2 + + Wccneposanue
1 1 1 dyHKUNOHaNbHas opraHusa- HacCTHOTO cnyyas
LMsa reHoMa pacTeHum n
aHanu3 yHKUMn reHa
CucTtembl pasMHOXeHUs pac- 4 2 + + Mo3roBoii WTypm
2 |2 2 | TEHWI N NX reHEeTUYECKNI
KOHTPOIb
3 3 3 eHeTu4eckne metoabl ce- 4 + + WccneposaHne
nekuunn YacTHOro cny4as
4 |a 4 FeHeIMKa UMMyHUTETa pac- 4 + + Mo3aroBoW LWTypM
TEHUN
5 |5 5 "eHeTuKa oHTOreHesa pac- 4 + + WNccneposanne
TEHUN YacTHOro cnyvas
"eHeTU4eckne TexHonornm 4 Wccnenosaxue
6 6 6 | pacTeHui B pe-LueHUn 3adad HacTHoro crny4as
cenekumm 1 ceMeHoBoACTBa
Wtoro NP 5 Obwasa TpygoemkocTb JIP 24 4
lNpumeyvaHus:
- MaTepuanbHO-TEXHNYECKoe obecneyeHne na6opaTopHoro NpakTnkyma — CM. I'IpmnomeHme 6;
- obecneyeHne nabopaTopHOro nNpakTukyma y4ebHom, y4e6HO-MeToANYECKON NUTEpPaTypon U MHBIMU BUBNNOTEYHO-MHOPMALMOHHBIMU
pecypcamu 1 cpeacTBamm obecnedeHns obpasoBaTenbHoro npowecca — cM. Mpunoxenns 1 m 2.

MogroTtoBka 06y4alOLMXCA K NPakTUYECKMM 3aHATUSAM OCYLLIECTBNSETCH C y4eToM obLen CTpyk-

Typbl y4ebHoro npouecca. Ha npakTmyecknx 3aHATUSX OCYLLECTBNSIETCH BXOAHOW U TEKYLLUA ayauTOPHbIN
KOHTpPOIb B BUAE onpoca, No OCHOBHLIM MOHATUAM OUCLIUNITUHBI.
MoaroTtoBka K NMpakTUYECKUM 3aHATUSA nofapasymeBaeT BbINOSIHEHWE [OMAalUHEero 3ajaHua K ovyepenHoMy
3aHATUIO MO 3afaHusAM rnpenojasarterns, BbldaBaeMbIM B KOHLE MpeAblayLero 3aHATUA, a Takke n3ydeHue
MacCOBOr0 OTKPbITOrO OHManH-Kypca «I'eHeTuka pacteHum».

[ns ocywecTneHns paboTbl NO NOArOTOBKE K 3aHATUAM, HEOB6XOOMMO O3HAaKOMUTLCSA C MeToanYe-
CKUMW yKasaHWsSMU NO AUCUMMIIMHE, BHUMATENbHO O3HAKOMUTLCS C NMTepaTypon U 3NEKTPOHHBIMU pecyp-
camu, ¢ pekoMeHJaunsaMu no NoaroToBkKe, BONpocaMu Ans CaMmoKOHTPOIA



6. O6wue meTognyeckue pekoMeHO4aunm no U3y4eHuUro
oTAeNIbHbIX pa3aenoB AUCUNNIIUHDbI

Mpn M3ydeHUn KOHKPETHOro pasgena OMCUMMAWHBI, M3 YUCra BblHECEHHbIX Ha NEKUMOHHbIE U
npakTuyeckme 3aHaTus, obydarowemycs cnegyet yunTblBaTb U3MNOXEHHbIE HbKe pekoMmeHgauun. Obpatute
Ha HUX ocoboe BHMMaHue npu NOAroTOBKe K aTTecTauunm.

PaboTta no Teme npexae Bcero npeanonaraeT ee u3yyeHune no y4ebHuky mnm nocobuto. Cnenyet 06-
paTnTb BHAMaHWE Ha To, 4YTO B Niobon Teopuun, a yx Tem bonee B coBpemeHHon [eHeTuke, ecTb Nnbo He-
ybeautenbHble, NMBo Yepecyyp abcTpakTHble, NMM60 COMHUTENbHBIE NONOXeHus. [MoaTomy HeobxoaMMO Bbl-
pabaTbiBaTb CaMOCTOATENbHbIE CY>KAEHUS, AOMOMHAS UX apryMeHTaumnen, 4to n cnegyeT 4EMOHCTPMPOBAThL
Ha ceMuHapax. [Ins BblpaboOTKM CaMOCTOATENBHOIO CY)XOEHUS BaXXHbIM SIBMSETCS YMeHue paboTaTtb C Hayu-
Hon nuTepaTypon. [oatomy pabota NMo Teme Kpome ee M3yydeHus no yvyebHuKy, nocobuto npegnonaraet
TaKKe MOWCK MO TEME Hay4HbIX CTaTel B Hay4HbIX XXypHanax no reHeTuke. TakMMu XypHanamu SBnsiTCs:
O6wasn reHeTuka, buonorua, Liutonorns n gp. Beibop ctaTtbun, OTHOCALLENCA K Teme, nyylle genatb no no-
crnegHUM B rogy Homepam, rae NpuBoauTCH nepeveHb ctaTen, onybnmkoBaHHbIX 3a rod. CamocTtodTensHas
NnoAroToBKa npegnonaraeT Ucnonb3oBaHve psaa MeTon0B.

1. KoHcnektupoBaHue. KoHcnekTnpoBaHue No3BonseT BblAENNTb rMaBHOE B M3y4aeMoM MaTepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHvka 3anucen B KOHCMEKTE MWHAMBMAyanbHa, HO €CTb PSA MpaBuil, KOTOPbIE MOrYT MPUHECTU
nonb3y ero COCTaBWUTENO: Ha4YMHAA KOHCMEKT, criedyeT 3anucaTb aBTopa M3y4yaemoro npousBedeHusi, ero
Ha3BaHWe, UCTOYHWK, FAe OHO onybnukoBaHo, rog nsgaHus. opsaok KOHCNEeKTUPOBaHMWS:

a) BHUMaTenbHOe YTeHWe TeKCTa;

6) nonck B TeKCTe OTBETOB Ha NOCTaBIEHHbIE B M3y4aeMOoWn Teme BOMpOChI;

B) KpaTKOe, HO YETKOE N MOHATHOE N3NIOKEHWE TEKCTa;

r) BblaeneHve B 3anncu Hambornee 3Ha4YMMbIX MECT;

A) 3anucb Ha NOMAX BO3HUKAIOLLMX BOMPOCOB, NOHATUW, KATErOPUIA U CBOMX MbICIIEN.

2. 3anvcu B dhopme TesncoB, NnaHoB, aHHOTauun, hopMynmpoBOK onpedeneHun. Bce nepeuncnen-
Hble hopMbl MOMOraloT BbICTPOV OpMeHTauun B NOAroTOBNEHHOM MaTepuarne, nogbope apryMeHToB B NOfMb-
3y UNKU NPOTMB Kakoro- Nnbo yTBepKAEHUS.

3. Cnosapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosaps nomoraet 6biCTpee ocBavBaTb HOBblE NO-
HATUA 1 KaTeropun, yBepeHHee nmun onepupoBaTb. [1ogobHbIN cnoBapb criedyeT BECTM YeTKo, pa3bopunBso,
4yTobbl YAoOHO 6bINO MM nonb3oBatbes. V3 npuBegeHHoro B YMK rnoccapusi HYXXHO K Kakgomy cemuHapy
BblOMpaTb NOHATUS, OTHOCALLMECH K U3y4aeMoln Teme, 0O beaNHSATb NX NTOTMYECKON CXEMOW B COOTBETCTBUM
C BONpPOCaMMN CEMUHAPCKOro 3aHATUS.

Pazagen 1. CTpykTypHO-hbyHKLMOHaNbLHaA opraHu3auusi reHoma pacTeH1Mn u aHanus pyHKUMM reHa
KpaTkoe copepxaHue

CTpyKTypHO-(DYHKUMOHANbHas opraHusaums reHoma OfHO- W ABYOONbHbIX pacTeHWd Ha npumepe
MOAEenNbHbIX pacTutensHbix 06bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). NpeacrtaBneHve o roMonorMM 1 roMeosNornn, CUHTEHUN U KONIMHEAPHOCTWN reHOMOB. [MpuHLUMNbI
CPaBHUTENBLHOIO KapTUpoBaHWA. BHyTpMBMOOBOW MNONUMOPGU3M rEeHOMOB pacTeHMW, MeToAdbl aHanusa.
MonekynsapHble [JHK-mapkepbl 1 Ux pornb B reHeTUYECKUX UCCredoBaHusxX n cenekumm. OCHOBHbIE Krnacchbl
MOMEKYNsipHbIX MapKepoB.
'eHom xmnoponnactoB M MUTOXoHApPMN. OCOBEHHOCTU OpraHM3auum XJIOPOMNIAacTHOrO reHoMa, KonblLeBble
monekynel OHK. BapuabenbHocTb pa3mepa reHoma XxJoponnactoB M ee npuuduHbl. B3aumopencteue
A0EPHOro U XrNoponnacTHOro reHoMoB (Ha npumepe saepHbix reHoB GUN-1,2,5 n PO®-kapbokcunasbi).
leHbl Rubisco. ApepHble reHbl Kak perynaropbl 3KCApeccun XroponnacTHbIX reHoB. [lokasaTenbcrBa
3HAOCMMOMOTNYECKOTO NPOUNCXOXAEHUS nnactug. OcobeHHoCTH opraHusauumu MT-reHoma,
KOHCEepBaTUBHOCTb MT-T€HOB W BbiCOKas BapuabenbHOCTb B MOpAAKe MX pacnonoxeHus. Baavmogencrteme
A0EpHOro, XNoponnacTHOro 1 MUTOXOHAPMASTbHOINO FEHOMOB.
MobBunbHbIe reHeTu4eckne anemeHTbl pacTeHun. KOHTponvpylowme 3neMeHTbl PacTeHUn U UCTOpUSA KX
OoTKpbITMA, OoT Bb. MakKnuHTok oo Hactoswero BpeMeHn. Acu Ds-anemeHTbl Z.mays. Tunbl TpaHCNO30HOB
pacTeHUn 1 UX PacnpoCTPaHEHHOCTb B reHOMax ApYrux pacteHui. BnnsaHne mMobunbHbIX 9NMEMEHTOB Ha U3-
MEHEeHWe reHOMHOW CTPYKTYpbl pacTeHUN U aKTUBHOCTWU reHoB. Ponb TpaHCNO30HOB B 3BOMOLMM FEHOMOB
pacTeHUn U ropusoHTanbHOM nepeHoce. MonekynspHoe ofoMallHUMBaHWE TPaHCMO30HOB. BnusiHue mo-
OUNbHLIX 3NIEMEHTOB Ha U3MEHEHWEe reHOMHOW CTPYKTYpbl pacTeHuMin. Ponb TpaHCNO30HOB B perynaumm ak-
TMBHOCTU reHoB. MonekynspHoe ofoMallHVWBaHWE TPaHCMNO30HOB. Mcnonb3oBaHwe cuctem Enhancer-
Inhibitor system (En-l); Enhancer-Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ana mapkupo-
BaHWS reHoMa, KapTUPOBaHNSA N YCTaHOBNEHMS DYHKLMM reHa.
TpaHCNO30HHbIM MyTareHe3 pacTeHUn. TPaHCNO30Hbl Kak reHeTUYECKUN WHCTPYMEHT Afs uccrenoBaHud
dyHKUMKN TeHa n Genka. Vicnonb3oBaHWe TPaHCMO30HOB OS1 HaMnpaBfiEHHOTO MyTareHesa W MHaKTMBauuvu
reHa. KnoHupoBaHue reHoB C MOMOLLBIO «BbITAMMBaHMSA 3a TpaHCNo30Hy». OQHOKOMMOHEHTHas cucTema Ha
ocHoBe Ac-anemeHTa Kykypysbl ¢ CaMV 35S-npomoTtopoM. [JByxkoMnoHeHTHasi cuctembl Ac/Ds n gpyrue
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CUCTEMbl TPAHCNO30HOB. MHcepumoHHbin T-AHK n TpaHCNO30HHLIA MyTareHes Kak MHCTPYMEHT Ans co3ga-
HWSI TP@HCTEHHbIX PACTEHWI, UCNOMNb3yeMbIX B Ka4eCcTBe MOLENN AN U3ydeHus dyHKUMKM reHa. BoisBneHue
TpaHcdopMaHToB B nonynsaumsx T2 n T3. Heobxoaumbin pa3mep BblIGOPKM ONS BbISABIEHUS MHCEPLMKU MO
ueneBomy reHy. BoigeneHme reHoB, MapKMpOBaHHbIX MHcepuuen. [permMyLiectBa n HegoCTaTku MHCEpLU-
OHHbIX, OMC-MHOYLUMPOBAHHBLIX U OENELUMOHHbIX MYTaHTOB Af1S pelleHus 3agavy PyHKUMOHaNbHOW reHoMU-
KW.

MyTaunoHHbIN aHanu3 ang ndydeHust pyHkLmMm reHoB. MeToabl NpsMon n 0bpaTHON reHeTUKM Ans yCTaHoB-
nexHnst QyHKUUKN reHa, coBpeMeHHble noaxoabl. MapknpoBaHWe reHoMa MpOTSKEHHbIMU Aeneuusmu, Bbl-
3BaHHbIMW ObICTpbIMKU HerTpoHamu. [Npoekt DEL-a-GENE — HoBas cTpaternsi B usydeHun yHKLMn oynnu-
LMPOBaHHbIX reHoB. [pyMeHeHre mMeToaa reHOMHOrO BblYMMTaHUS OMS KNOHMPOBaHMSA reHoB. Vicnonb3oBa-
Hne OMC-MHOYLMPOBaHHbLIX MyTaLU B MyTaLMOHHOM aHanuse.

OnureHeTU4eckne MexaHn3mbl perynsaumm aKCrnpeccum reHoB 1 Mx 0CO6EeHHOCTH.

Bonpock! Ans camokoHTpons no pasgeny:
CTpoeHune pacTUTeNbHON KNEeTKM U PyHKUUN ee OpraHouaoB.
MWTOTUYECKMIA LUK, XapaKTepUCTMKa ero nepuoos.
MwuTo3s, ero dasbl, Guonornyeckoe 3HavyeHue.
Mewos, pegykuMOHHOE 1 3KBALMOHHOE AeNeHune.
"eHeTnyeckoe n Buonornyeckoe 3HayeHme MuTo3a n Menosa.
OTnnuuna menosa OT MMTO3a.
Kak npovcxoanT hopMmpoBaHne MyXXCKOro U XEHCKOro rametoduta y pacteHun?
[BonHoe onnogoTBOpeHue, ero bruonornyeckas CyLHOCTb.
Tunbl anomukeuca.

CoNoA~WNE

Pasgen 2. CuctemMbl pa3MHOXEHUS PaCTeHUM U UX FTeHEeTUYECKNN KOHTPOJIb
Kpatkoe copepxaHune

YKn3HeHHble Lmnknbl pacTteHuin. 'eHeTudeckne spdeKTbl MPU BEreTaTMBHOM M NOSIOBOM Pas3MHOXe-
HWUW, NPY CaMOOMbINIEHNN U NEPEKPECTHOM ONMOAOTBOPEeHUU. HecoBmecTumocTb, 'eTepoMopdHas n romo-
MoppHasa. OCHOBHbIE MPUHLMMBLI DYHKLMOHNPOBAHUSA raMeTOUTHON U CMOPOMUTHON CUCTEM rOMOMOpPd-
Hov HecoBMeCTUMOCTM (SI). eHbl, KOHTPONUPYIOLLME CUHTE3 pacrno3HaLWmMX CybCcTaHLMIM B MbifbLE U TKaHN
nectuka. MHOXeCTBEHHbIE annenu reHoB HECOBMECTUMOCTM U X rannoTunbl. MonekynspHo-reHeTuyeckme
MeXaHu3Mbl NPOSABMEHNA raMeToUTHON U CNOPOPUTHON CUCTEM HECOBMECTUMOCTU. ["'eHbl, KOHTPONMpPYy!o-
LiMe CMHTEe3 pacno3HalLWwmx cybcTaHuuin B NbiNbLe U TKaHW necTtuka. MHOXeCTBEHHbIe anneny reHoB Heco-
BMECTMMOCTU M UX rannotunsl. MexaHn3Mbl OQHOMOKYCHOW (S-1OKyC) HECOBMECTUMOCTU: raMmeToduTHas
HecoBMecTUMOCTb ¢ S-PHK-a3HbIM xeHckuM geTepMuHaHTOM (Solanaceae); cnopoduTHass HECOBMECTU-
MOCTb C S-rnunkonpotenHoBbIMK XeHckuMmn (SRK) u myxckumn (SCR) getepmunantamu, ponb siRNA B pe-
rynsumMmM peaxkumm camoHecoBmecTUMocTu. MyTtauum reHoB HecoBmecTumMocTu (SI) U nposiBrieHne camo-
coBmecTumocTtu (SC). TpaHcreHHass Mogenb Nony4yeHnss CaMOHECOBMECTMMOCTU Y NPUPOAHOrO CamoONbInu-
Tens A. thaliana, sHavyeHne aaHHOro akcnepuMeHTa Ans Co34aHuUa CaMOONbINALWMXCH TPAHCTEHHbIX pacTe-
HW. Buonornyeckoe 3HavyeHne HECOBMECTMMOCTU B NoAAEePKaHNN reTepo3nroTHOCTM NOMYyNSLUNA.

[ByOOMHOCTb Kak KpawHWIA cryyan nposiBNEHUss HECOBMECTUMOCTU. CTPYKTYPHO-(DYHKLMOHANbHas
opraHu3auus NonoBblX XPOMOCOM [ABYAOMHbIX pacTeHunm Ha npumepe Carica papaya, Silene latifolia un
Rumex acetosa. 'eHeTU4eCckMin KOHTPOIb NoaaepKaHnsa ABYAOMHOCTH.

Anomukcnc — npupogHas opma BTOPUYHO-6ECnonoro pasmHoOXeHus. Victopusa nsyyeHns anoMuk-
cuca. HapyweHne npouecca ABOWHOMO OMfog0TBOPEHMS Y LIBETKOBbIX pacTeHW Kak npnynHa obpasoBaHus
anoMUKTUYHBbIX ceMsH. OCHOBHbIE TUMbI anoMUKCKUCa, ero pacnpocTpaHeHne 1 3BOMOLMOHHAsA ponbk. Mame-
TOUTHBIA anoOMUKCUC N HapyLLeHne Merno3a (anoMenos) u cnopoUTHOro € yHacTUEM KINETOK MHTEryMeHTa.
eHeTMYeckMn KOHTPOmb anomukcuca. MytaHTbl A.thaliana ¢ HapyweHuamn meo3a (nzz; swil/ dyad)n o6-
pasoBaHMe anoMUKTUYHbLIX ceMsiH. [eHbl-kaHanaaTbl anomMukcuca. AMOMUKCUC M ero nNpakTU4eckoe 3Hade-
HWe. ANUreHeTUYECKUn MeXaHN3M MPOSIBIIEHUST anoMukcmuca y MyTaHToB ago104 kykypysbl U ago9 apabu-
poncuc. Ponb u cpyHkumst 6enkos Argonaute n RBR B KOHTpoOre pasButus XEHCKOro rametogura.

KoopavHupoBaHHOe pa3BuTME 3apodbilia u 3Hgocnepma, rewel FIS2, FIE, MEA, PHERES1
A.thaliana. 'ensl MET1 n DME perynatopbl Skcripeccun maTepuHckoro annens reHa MEA B aHgocnepme.
FBneHne MMMNPUHTMHIA MaTEPUHCKMX M OTLOBCKUX annenen npyu passuMTUM dHOOCNEpMa, SNMUreHeTUYeCcKnmn
MEXaHW3M MMMPUHTUHIA.

Bonpockl Ans camoKoHTpONs no pasgeny:
[ante onpegeneHune noHATUAM “reHoTUn” N “doeHoTmn”?
YTO 3HAYMT reTepo3nroTHLIN U FTOMO3UTOTHLIA OPraHn3m?
MpaBnno goOMUHMPOBaHUSA U eauHoobpasusa rmbpnaos Fi.
Pacwennexue rmbpnaos F, npy MOHOrMOGPUAHOM CKpeLLMBaHNN.
Pacwennexue rmbpuaos F, npu AurnépnaHoM cKkpeLLmBaHuu.
Cdpopmynupyite 1-bi1 3akoH MeHgens.
Cdopmynupyiite 2-o 3akoH MeHaensi.
KakoBbl LMTONOrM4YecKkne OCHOBLI MOHO- W ANTMOPUAHOMO CKpeLUMBaHNS?
Kakune ckpelumBaHuns Ha3bliBalOT aHaNM3NPYyoLMMK, BO3BPATHLIMW U PELMMPOKHBIM?

CoNoUAWNE
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10. JanTe onpegerneHne NoHATUSAM “rOfTHOE AOMUHUPOBAHUE”, “HenorHoe OOMWHUPOBaHue”, “ko-
OOMUHUPOBaHUE” 1 “cBEPXOOMUHUPOBaHME”?

11. Tunbl B3aMMoaencTBNSA HeannenbHbIX FeHoB?

12. YT0 Takoe TpaHcrpeccua?

Pasagen 3. FleHeTM4Yeckue MeTOAbI Cenekuum
KpaTkoe copepxaHue

Monvnnonamsa. MexaHu3mbl BO3HUKHOBEHUS NONUNNONAO0B U UX Knaccudukaums, asTonononunionasl n an-
nononvnnouvasl. lNonMnnonaHoe NpoMCXoXaeHne BaXXHENLLUX KyNbTYpHbIX pacTeHuin. [Naneononunnongbl n
Heononunnouabl. Ponb otganeHHon rubpvamsanmm B BO3HUKHOBEHMM BUAOB, PEKOHCTPYKLMS FEHOMOB pac-
TEHWI. SBneHne reteposmnca n rmnoTesbl 0 MexaHM3aMax ero nposiBrneHuns. eHeTnyeckmne adpdekTbl Npu no-
nvnnongnn. Cyabba OynnvuupoBaHHbLIX FEHOB Yy annononuniongoB. BnnsHue nonvnnongmsauum Ha K-
NPeccuio reHoB Y anfionosiMnioVuaOoB: sIBNiEHVE 3aMOfKaHWUs OyNIMLMPOBaHHbBIX FEHOB (PELMNPOKHOE U Op-
raHcneuundunyHoe), auBepcmudurkauns yHKUUN, U3MEHEHME YPOBHS 3KCMpeccun. OnUreHeTUYecKnin mexa-
HW3M 3aMOsIKaHus reHoB. CMHTeTMYeckue nonunnovabl apabugoncuc Ans 3ydeHus aKCnpeccun Qynnuum-
pOBaHHbLIX FEHOB B psAy MOKoneHun. Ponb nonvnnonanm B 3BOMOLUN FrEHOMOB pacTeHun 1 BugoobpasoBa-
Huda. CTpykTypa annononuniongHbiXx reHOMOB MLUEHULbl, XMon4yaTHuKa, Tputukane, n ap. Npakrtudeckoe
NCNoNb30BaHUE pasHbIX TUMOB NOSMNIONO0B.
AHeynnovnans Ansa pelleHus 3agady KapTUpoBaHWS reHoB. Tunbl aHeynnongos. MOHOCOMHBIN Y HYNAMCOM-
HbIA @aHanu3 Ha npuMmepe nweHuubl. MNpuMepsbl NPUMEHEHNA aHeYNoNaMM PacTEHNA B pPELUEHNM NpaKTude-
CKMX 3a[iay reHeTUKN 1 CeneKkumnm pacTeHun.
[[annonabl ecTecTBeHHbIE U UCKYCCTBEHHbIE. MeToabl nony4yeHus rannonaos: 6nmM3HeLoBbI MeTod, NceBao-
ramvisi, UHOYUUPOBaHHbIV aHAPOreHe3 B KynbType MNbIfIbHUKOB, rmMbpuansaumnst ¢ pyruMyM Bugamm n cenek-
TMBHAs 3MMMUHaALNS XPOMOCOM B rmbpuaHom 3apofbiwe. NMpakTnyeckoe UCnonb3oBaHWe M 3HaYeHue ran-
nounaoB B cenekunoHHOM npoLecce.
LinTonnasmaTtnyeckas myxckas crepunbHocTb pacteHui (LUMC). Konbuesble n nuHenHsle OHK mutoxoHa-
puin pacTeHuin. MNoBTopbl U BHYTpUMOneKynsipHasi pekomouHauunsa. PHK-pegaktnposanue mT-OHK n xumep-
Hble reHbl. Ponb MT-xumepHbIX reHoB B nposirieHun LIMC. LUMC kak npumep B3auMoOencTBUSA SAEpPHbIX U
MUTOXOHApPMWAmNbHbBIX TreHoB. MonekynsapHO-reHeTU4eckMe MexaHM3Mbl BOCCTaHOBMEHUS EepPTUIbHOCTU
Nbinbubl, reHbl-BoccTtaHoButenu dgeptunbHoctu (Rf), pons PPR 6enkos. CneuudmyHocts Rf-reHos k tuny
LUMC. Twvnbl untonnasmbl Kykypysbl — T (Texacckum), C (4appya) u S (mongasckuin) n nposisrnenne LIMC.
MexaHn3m gencteus reHoB-BoccTtaHoButener LIMC Ha npumepe kykypysbl C- S- u T-untonnasmomn. JKoHo-
MUYECKOe 3HayYeHue MyTauuni MUTOXOHAPUanbHOro reHoma v npossneHns LIMC. Wicnonb3osarnne LIMC B
cenekUMoHHOM npouecce. MeHeTMdeckasd cxeMa MOoSyYeHUs1 MEXIMHENHbIX TMOPNAOB HA OCHOBE MyTaLuWK
LMC n BoccTaHoBUTENEN hepTUnbHOCTU. PacnpocTpaHeHne npakTnyeckoro npumeHenunsa asneduna LIMC B
cenekLmMmn cenbCKOXO3ANCTBEHHbIX KYNbTyp.
CnoHTaHHbIM 1 MHAYUUPOBAHHLIA MyTareHes y pacTeHun. faepHele v uutonnasMmatudeckue mytaumu. Oc-
HOBbl 3aKOHa FOMOJSIOMMYECKMX PAOOB HacneacTBeHHoW mameHudmsoctTu H.U. BaBunoea. MHOyLMpOBaHHLIN
MyTareHe3 pacTteHun PU3NYEeCKUMU, XUMUYECKUMU MyTareHamMmm U TaxensiMu metannamu. Cnekrp BO3HMU-
Karowmx mytaumi. OCoBeHHOCTM BbISBNEHUS MHAYLUPOBAHHbIX MyTauun y pacteHni. OCHOBHbIE MPUHLMMbI
BblAeNeHus MyTauuin y camoonblnuTernen, NepekpecTHUKOB U BEreTaTUBHO pasMHOXaeMblX pacTeHUn. Xu-
Mepbl, CTPYKTYpa XMMepHOro pacteHus n cygbba MyTaHTHOrO cektopa B oHToreHe3e OCOBeHHOCTU reHeTu-
YeCKOro aHanusa pacTeHui u BbisBneHus MytaHtoB B M1-, M2-, M3-nokoneHusx. F'eHeTnyeckn adpexTme-
Hbl€ KMNEeTKU U NX POrSib B NPOSABMEHUN MHAOYLIMPOBAHHbBIX MyTauuii. Tunbl MyTauni u METOAbI UX BblAEMNEeHMs.
XnopodunbHble 1 ambpuoneTanbHble MyTauun. PacTuTenbHble TECT-CUCTEMbI ANsi OLEHKU MyTareHHOro
OENCTBUA pasnUuHbIX COeaUHEHU U (PakTOpoB OKpyxatwllen cpebl. CenekumMoHHble AOCTUXEHUS C UC-
nonb3oBaHWemM meToa MyTareHesa.
XpoOMOCOMHas MHXeHepus pacteHuin. MaHunynaumm XpomMoCOMHbIM COCTaBOM PacTEHUN Ha YPOBHE LienbIX
reHOMOB, OTAENbHbIX XPOMOCOM M MX CETMEHTOB C LIENbO YBENMUYEHUS TEHETUYECKOTO pa3Hoobpasmns Kynb-
TYPHbIX BUOOB.

Bonpochk! Ans caMOKOHTPOSs MO pasaeny:
Ha30BUTE OCHOBHbIE TUMblI XPOMOCOMHOIO OnpeaeneHus nona.
KakoBo HacrnegoBaHue NpM3HaKoB, CLIEMITEHHbBIX C NMOJSIOM?
B uem cyTb HepacxoxgeHus NosioBbIX XPOMOCOM?
Yemy paBHO 4Mcrio rpynn cuenneHnsa?
HaszoBute MexaHu3Mbl pekoMOHaLWA.
OCHOBHblE MONOXEHNSI XPOMOCOMHOW TEOPUM HACINEACTBEHHOCTMU.
HasoBute Tunbl onpegeneHns nona no MOMEHTY 3apOoXAeHNs.
UeMy paBHO paccTosiHME MeXay reHamu B rpynne cuenneHmsa?

ONoOr~WNE

Pazpen 4. N'eHeTMKa UMMYHUTETa pacTeHUN
KpaTkoe cogepxaHue
MoHaTne mmmyHuTeTa pacteHuii. Bknag H.W. BaBunoBa B n3yveHum npobnembl MmmyHuTeTa. OCHOBHbIE
BO3OyauTenu 6onesHen n BpeauTenu pacteHui. Npaktuyeckoe 3HaYeHe N3yYyeHnst FreHeTUKU MMMyHUTeTa
pacTeHun.
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OCHOBHbIE TUMbI UMMYHUTETA PacTEHMI. BpOXXAEHHbIN aKTUBHbBIA UMMYHUTET — YCTOMUYMBOCTb K BOME3HH,
KoTopas obecneynBaeTCsi CBOWCTBAMU pacTEHWUW, NPOSBASIOLMMAUCA Y HUX TOMBbKO B Criyyae HanageHus
natoreHa. Tuvnbl aKTUBHOMO MMMYHWUTETa — HecneunduyHbin (6a30BbIi UMMYHUTET WM FOPM3OHTaNbHas
YCTOMYMBOCTb) U cneundmnyHbii (BepTukanbHas nunu pacocneumnduryeckasl yctonumBocTh). MNprnobpeTeHHbIN
UMMYHUTET pacTeHUN, OCOOEHHOCTU, OTANYUS OT MPUOBPETEHHOIO MMYHUTETA KUBOTHbIX.
MonekynapHO-reHeTu4eckne MexaHmamMbl Hecneununyeckoro BpOXXAEHHOro MMMyHuTeTa pacteHmin. Peuen-
TOpbl BPOXAEHHOro HecneunuyHoro ummyHuteta n mx nurangel. Ctpyktypa peuentopoBPRR. AkTuBu-
pytowme ux nuraHael PAMP, HAMP, DAMP—uyxepoaHbin GuomaTtepuan, nonasLInii HA MOBEPXHOCTb KIeT-
kn. KoHcepBaTMBHOCTb peuenTopoB HecneunguyHoro nMmyHuTeTa (Ha npuMmepe peuenTtopoB dnarennuHa
pPacTEeHUN Y XXMBOTHbIX). [pyrne KOMNOHEHTLI MMMYHHOIO OTBeTa.

MonekynapHO-reHeTu4eckne MexaHusmbl cneumngrnyeckoro BpOXaAeHHOro nMMyHnTeTa. O pekTopHble MO-
nekyrnbl naToreHoB (anucutopsl) u nx peuentopsl (R — 6enkun). JomeHHas CTpyKTypa peLenTopoB, OCHOBHbIE
Tnnbl. LRRs — CTpyKTypHasi ocHoBa MMMYHHOrO oTBeTa pacTteHuin. R-reHbl Tmna | — camble nonumMopdHbie
reHbl pacTteHun. Teopus COMPsSHKEHHOW 3BOMOLUKM XO03siIMHA M napas3uta. [unotesa dnopa «reH Ha reH».
PyHKUMA CanMLMITOBON KUCIOThI, )KACMOHOBOW KMCINOThI, 3TUEHa U Ap. TOPMOHOB B UMMYHHOM oTBeTe. Pe-
aKkumsa CBepX4yBCTBUTENbHOCTU. Pasnuune otBeTa Ha noBpexaeHne Guotpodamu, HekpoTpodamm U Hace-
KOMbIMW. AHTOFOHM3M CUTHambHbIX NYTEN, y4acTBYIOLWNX B 3aLLimMTe OT BMOTPOOB 1M HEKPOTPOGOB. BnuaHne
naToreHoB Ha pa3BUTME MMMYHHOTO OTBeTa.

CrtopoxeBas mogenb MMMyHUTETA. AYyTOMMMYHHbIE peakuun y pacTeHuin. FBneHne rubpugHoro Hekposa —
pacnpocTpaHEeHHOCTb U FEHETUYECKUA KOHTPOIb. Ponb MOOUMABHBIX MMMYHHbIX CUTHAroB B pas3BUMTUKN CUC-
TEMHOro NpUo6pPETEHHOrO UMMYHUTETA U UMMYHHOW NaMATH.

Bonpochk! Ans caMoOKOHTPONs Mo pasaeny:
1. KocBeHHble gokasaTenbcTBa reHeTnyeckom ponu OHK.
2. B uewm cywHocTb SiBNeHni TpaHchopmaLummn 1 TpaHcayKumm?
3. KakoBa CTpyKTypa u xummu4eckumii coctas JHK?
4. Cxewma pennukauumn OHK.
5. Cdopmynupyite npasuio Yapragpda. Kak BblMMCINTL KO3DUUMEHT BUOOBON crneumduyHo-
cTn?
6. CrtpoeHune, xummnyecknii coctas, TUnbl n yHKumnm PHK.
7. KakoBbl MeXxaHW3Mbl TPAHCKPUMLMK U TPAHCIALUN?
8. [lepeuncnure OCHOBHbIE CBOMCTBA reHeTUYECKOro Koaa.
9. Perynsaumst 6enkoBoro cnHTesa.
10. 3HayeHne «reHHOW MHXEHEPUN» B MPaKTUYECKOWN AeATENBHOCTY YenoBeka.

Paspgen 5 MNeHeTuka oHTOreHe3a pacTeHUN.
KpaTkoe copepxaHue
OO6LWwme NpUHUMNbI perynauum pa3BuUTUS pacTeHuin. FeHeTudYeckne OCHOBbLI PErynauun pasBuTUS pacTEHUN
duToropmoHamun. 'eHeTUYEeCKUin KOHTPONb MopdoreHesa pacTeHun. [eHeTUYEeCKUin KOHTPOSb pa3BUTUSA
pasHbiX LOMEHOB 3apofbila. [eHeTUYecknin KOHTPOmb pasBUTUS anukanbHOM MepucTembl nobera, nucTta,
KOpHS. [eHEeTUYECKUn KOHTPOSb MHULMALMM LIBETEHUSA, Pas3BUTUS MEPUCTEMbI LiBETKA WU OpraHoB LBETKa.
ABC-mofenb reHeTUYECKOro KOHTPONS Pa3BUTUS LBETKA.

Bonpochk! Ans caMOKOHTPOs MO pasaeny:
MNepeyncnuTte KpuTEPUU SOEPHON U HEALEPHOW HAacNeaCTBEHHOCTU.
OcobeHHOCTM HacneaoBaHNs reHOB XIOpnacToB
MwuToxoHapuaneHasa HacneaCcTBEHHOCTb.
eHbl LUMC, Tunbl HacneposaHusa LICM y pacteHui, npuumnHel LIMC.
Mcnonb3oBaHne LUMC B cenekumm Ha reteposnc
CxeMa reHeTnyeckoro matepmana Knetku no [JKnHkcy

oukhwnE

Pazpnen 6. eHeTM4YecKue TEXHONOIMMU pacTeHUN B peLleHUN 3aaay cenekumm u1 ceMeHoBoACTBa
KpaTkoe cogepxxaHue

eHeTu4eckas WHXeHepus pacTeHun. VIcTopusi nonyyvyeHWs TpaHCreHHbIX pacTteHun. MeTtoabl nonyveHus
TPaHCreHHbIX pacTeHui. MNpsamble MeToAbl NOMy4YeHNs TPaHCTeHHbIX pacTeHUn. BekTopbl Ana reHeTu4eckon
TpaHcdopmauun pacteHnin. Co3gaHne KOMHTErpaTMBHbLIX U BUHAPHbBIX BEKTOPOB AN NepeHoca Yy>KepoaHON
OHK. Micnonb3oBaHne cenekTnBHbIX MapKkepoB U PENOPTEPHbLIX FEHOB.
O6rnactn NpUMEHEHUs TPaHCreHHbIX pacTeHuin. [onydYeHne KayeCTBEHHO HOBbIX MPOAYKTOB Ha OCHOBE
TPaHCreHHbIX pacTeHWU: C 3aMeaNeHneM CO3PEBAHNS U KOHTPONMPYEMbIM CO3pEBAHUEM; YyYLLUEHNE MULLe-
BblX W TEXHOJIOMMYECKUX CBONCTB; YCTONYMBbIE K repbuumaam; yCTOMYMBbIE K HACEKOMbIM-BpeaUTensam; yc-
TonYMBbIE K BONesHaM 1 ap.
MeTabonuyeckas UHXEHepUss Ha OCHOBE TPAHCIEHHbIX TEXHONOMMIW — BOCCO3[aHNE OTCYTCTBYIOLMX MeTa-
bonuyeckux nyTten. TpaHCreHHble pacTeHus puca ¢ KapoTUHOMAAMW, TPAHCrEHHbIE pacTeHus TomMara C no-
AaMy, HakannuBawlWMMK aHToumaH, ronyoble po3bl U rBO3OUKW. TpaHCreHHble pacTeHus — MPOoAYLUEHThI
hapmaueBTNYECKUX BenkoB, BakUuH, aHTuTen. TpaHcdopMaumsa xnoponnactHon OHK.
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Pa3paboTka MeTOO0B 3aLMTbl OKpYXatoLwen cpefbl Ha OCHOBE TPaHCreHHbIX pacTeHnii. buogerpagupyembie
MaTepuarnbl Ha OCHOBE TPaHCreHHbIX PacTEHUA. TpaHCreHHble pacTeHUs Anst O4YMCTKU MOYB U BOJOEMOB (Mo-
rnoLwamLLme 1 paspyLlualmLlime TOKCUYHbIe coeanHeHUs). TpaHCreHHble pacTeHNss — TeCcTepbl 3arpA3HeHnn.
BroTOoNnMBO M3 TpaHCreHHbIX pacTeHMN. ApryMeHTbl MPOTUBHUKOB MCMNOJSIb30BaHUS TPAHCTEHHbIX PacTEeHNN.
MoTeHumanbHble NPOBneMbl UCNOMb30BaHNSA TPAHCTEHHbLIX PACTEHUI U NMYTU UX PELLEHUS.

leHoMHOe pepakTMpoBaHue pacTeHuin. Cuctema CRISPR—Cas ans nonyyeHus LeneBbIX MyTauunm B pas-
NNYHBIX pacTUTENbHbIX OpraHuamax. Tunel Mytaumn, reHepmpyembix CRISPR—Cas9. PegakTopbl LMTO3UHO-
BblX ocHoBaHui (CBE) n pegaktopbl ageHUHOBbIX ocHoBaHui (ABEs) Ha ocHoBe CRISPR u nx ocobeHHo-
CcTn.

MonekynsapHoO-reHeTM4eckne Mapkepbl B pelleHun hyHOaMeHTanbHblX M NPakTU4EeCKMX 3a4ad reHeTuku u
cenekummn. Tunbl reHeTuYecknx mapkepoB. MeToabl co3gaHusa reHeTndeckux mapkepoB. OcobeHHOCTU npu-
MEHEHMSI TEeHETUYECKNX MapKepoB B pPELUEHWM T[EHETMYEeCKUX W CEeNeKUMOHHbIX 3agady. Mapkep-
onocpefoBaHHas cenekumsi pacteHun. NpuHUMNBl reHOMHOWM cenekunn pacTeHun. Npaktuyeckue npuMmepsbl
NPYMEHEHNS METOAOB MapKEPHOW N TEHOMHOWN CENEKLMN PaCcTEHWUN.

Bonpockl Ans caMOKOHTPONSA No pasaeny:
1. TMepeyuncnure NpUHLMMBLI KNaccuukaumm MyTaLuii.
2. KakoBbl NpnyrHbI MOANMUKALNOHHON N HAcreaCcTBEHHOW M3MEHYMBOCTMN?
3. Kakue Tvnbl reHOMHbIX MyTauui CyLLLECTBYIOT?
4. TloHATME HOPMbI peakuun U UCNOMb30BaHNE ee B NPaKkTUYeCKON OeATEeNbHOCTH.
5. OCHOBHbIE NONOXEHUSA MyTaLMOHHON TEOPUN.
6. Pusnyeckme n xXMMmMYeckme MyTareHnl, X Knaccudukaums.
7. 3akoH romonoruyeckux psgos H./. BaBunosa, ero s3HayeHue.
8. Vicnonb3oBaHne MyTareHesa B Cenekuny u npomM3BoacTBe.

Mpouenypa oueHuBaHus
lMocne u3yyeHus kaxagoro pasgena npoBoAnUTCs pybexHbIN KOHTPOrb. PyBexHbIN KOHTPOMb ocyLle-
CTBMSAETCA C Lenbio onpedeneHns KadecTBa npoBedeHMs obpasoBaTtenbHbiX YCryr No AMCUMMMMHE, AN
OLEHKWN CTeneHn AOCTMKEHNS 06y4aloLWUMNCA COCTOSHUS, OnpeaensemMoro LenesbiMn yCTaHOBKaMu AncLu-
NAVHbLI, a Takke Ans POPMUPOBAHUSA KOPPEKTUPYIOLLUX MePONpUATUA. PyBexHbIi KOHTPOSb OCYLLeCTBAeT-
Cs No pasgenam AUCUUNIMHBI B COOTBETCTBUM C NNaHOM. PyBexHbIi KOHTPOSb COCTOUT M3 BbINOMNHEHUS 3a-
AaHUIN Ha NPaKTUYECKMX U CEMUHAPCKUX 3aHATUAX U BbINOMHEHWUS TECTOB MO pasgenamM AUCLMMNINHDI.

LLikana u KpUTepumn oLeHNBaHUSA OTBETOB Ha BOMPOChI Py6eXXHOro KOHTPOns

PesynbTaTbl KOHTPONbHOW PaboTbl ONPEAEnSOT OLEeHKaMM.

OUueHKy «0OMmJ/IUYHO» BbICTABMSAOT CTYAEHTY, IMyGOKO M MPOYHO OCBOUBLLEMY TEOPETUYECKUIA U Npak-
TUYECKMIN MaTepuan avcuunnuHbl. OTBET AoMmkeH OblTb NOrMYHbIM, rpaMoTHbIM. CTyAeHTy Heobxoaumo
rnokasaTb 3HaHWEe He TOJSIbKO OCHOBHOMO, HO M AOMONHUTENBHOro Matepuana. CTyaeHT JomkeH cBo6oaHO
CNpaBnsTbCs C NOCTaBMEHHbIMU 3a4a4aMu, NpaBUbHO 060CHOBLIBATb NPUHSATLIE PELLEHNS.

OUeHKy «xopowo» 3acnyXuBaeT CTYAEHT, TBEPAO 3HaKLWUA NPorpaMMHbI MaTtepuan OUCLUNINHSI,
rPamMoTHO M MO CyLWEecTBY manarawwuii ero. HeobxoaMmMo npaBuNbHO NPUMEHSITb TEOPETUYECKME MOSIOXKe-
HMS MPU peLleHnn NPaKTUYecKknxX 3agad, BnageTb onpeaeneHHbIMY HaBblkaMu Y MPpUeMaMmy UX BbINOSHEHMS.

OueHky «ydosnemeopumesibHO» NONYy4YaeT CTYOAEHT, KOTOpbIA UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCMbITbIBaeT 3aTPyAHEHNS NPW pelleHnn NpakTudecknx 3agad. B otee-
Tax Ha MOCTaBIeHHble BOMPOCHI CTYAEHTOM AOomMylleHbl HETOYHOCTW, AaHbl HeAOoCTaTOYHO MpaBUrbHbIE
hopMYNUPOBKN, HApYLLEHa NoCrefoBaTENbHOCTL B U3NOXEHUM NPOrpaMMHOro MaTepuana.

OueHka «HeydoeremeopumesibHO» rOBOPUT O TOM, YTO CTYOEHT He 3HaeT 3HauuTenbHoN YacTu Ma-
Tepvana no AWUCLMNIMHE, AONYycKaeT CYLLECTBEHHbIE OLUMOKM B OTBETAX, HE MOXET PelLnTb NpakTudeckne
3ajayu Unu peluaeT Ux ¢ 3aTpyaHEHUAMMU.

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

7.1 BbinonHeHue pecheparta u npeseHTauum
7.1.1. MecTo B CTPYKTYype y4eOHOW ANCLMNIINHbI

1) Pasgenbl y4ebHON OUCUUNAVHBI, 2) KomneTteHuun, dopmmnpoBaHme/pa3Butme KoTopbix obecnevmBaeTt-

OCBO€EHMNE KOTOPbIX 0ByyarLmmMmcs Csl B XOAe€ BbINOMHEeHUs u caadn U3:

conpoBoX4aeTcs unn 3asepLuaeTcs
BblnonHeHnem KP

No HanmeHoBaHune OrlK 1 - CnocobeH pewlaTb TUNOBLIE 3aga4vn NpodeccrnoHansHom aes-

1 TENbHOCTN Ha OCHOBE 3HAHUI OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKuX,

6- Bce pasgensl €CTECTBEHHOHaY4YHbIX 1 00LenpodeccnoHanbHbIX AUCUMMIUH C NpK-
MeHeHMeM MHOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOOMMI

7.1.2 NepeyeHb NPUMEPHbIX TEM
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1. Fomonorvs n roMeonornm reHoOMOB pacTeHWI, NapanorMyHble NOPTONOMMYHbIE reHbl. CUHTEHWS 1 KONUHe-
apHOCTb reHOMOB. [MPMHLUMMbLI CPAaBHUTENBHOIO KAPTUPOBaHUS pacTeHWN, POfb MOAENbHbIX OO HLEKTOB.

2. MNonunnonaus pacTeHun u ee Tunbl, MEXaHW3Mbl BO3HMKHOBEHMS nonunnongos. Cyabba gynnvuupoBat-
HbIX FEHOB Y ansononmMnonaoBs.

3. FameToUTHBIA KOHTPOSTb HECOBMECTUMOCTU, FEHbl JTIOKYCOB HECOBMECTUMOCTU U MEXaHW3M ee peanusa-
uMun Ha npumepe Solanaceae- n Papaveraceae.

4. MNonoBble TUMNbI LBETKOBLIX PACTEHUA U FrEHETUYECKME MEXaHU3Mbl, obecneymBatome nepekpecTHoe on-
nogoteopeHune. MonekynsipHO-reHeTu4eckne MexaHusmbl raMeToUTHOM U CNOpPOOUTHON CaMOHECOBMEC-
TUMOCTW.

5. CnopoduTHbIA KOHTPOSb HECOBMECTUMOCTU, FEHbl FIOKYCOB HECOBMECTUMOCTM U MEXaHU3M ee peanu3a-
uMmn Ha npmumepe Brassica.

6. LiuTonnasmaTtnyeckas Myxckasi CTepUbHOCTb, €€ NpMpoaa, pacnpocTpaHeHne 1 nNpakTuyeckoe UCMosib-
30BaHue. Ponb MUTOXOHAPWAnNbLHOro reHoma B nposisneHun LUMC. XumepHble MUTOXOHOPWANbHbIE FEHbI.

7. MapamyTauumn kak cneunnyecknin Tun B3anMoaencTaunsa annenen. NoHaTma napamyTereHHoOCTM 1 napa-
MyTabUNbHOCTU. DNUIEHETUYECKMIA MEXaHU3M MpPOosBNeHns napamyTtauui. 8. MHaykuns myTtaumi y pacte-
HWUA M 0COBEHHOCTU KX BbisiBNEHMUS. eHeTn4eckn adheKTMBHbIE KIETKN anvKaribHOW MepucTembl. 3HayeHne
pasmepa nonynsaumi M1 n M2 ansa BelgeneHms mytaumn.

9. CneumndwmyHoctb OMC-nHAyUMpOBaHHbIX MyTauuin. Metogbl obpaTHOW reHeTUKM Ans YCTaHOBMEHMWSA
dyHKumK reHa, TILLING u Delet-a-gene.

10. UHcepumonHbii T-OHK myTareHes v BoisiBrieHne TpaHcgopmaHToB B T1 1 T2 nokoneHusx.

11. MoBunbHbIE reHeTUYECKME 3NIEMEHTLI 1 MX PacnpoCTpaHEHUe y pacTeHNN.

12. TpaHCNO30HHbLIN MyTareHes, 0gHO MU ABYXKOMMOHEHTHbIE CMCTEMbI Ha ocHoBe Ac 1 Ds anemeHToB.

13. 'eHbl, KOHTPONMPYIOLLNE HE3ABUCUMOE Pa3BUTME IHAOCNEPMA Y NMOKPBbITOCEMEHHBIX pacTeHui. [NoHsTue
UMNPUHTKHIa Ha npumepe reHa MEDEA apabwugoncuc.

14. IMMyHUTET pacTeHuWI, ero OCHOBHbIE TUMbl. MONekynspHO-reHeTU4ecKkne OCHOBbI HeCNEeLMMUYHOro ak-
TMBHOIO MMMYHUTETA U CNeungnUYHOro akTMBHOrO UMMYHUTETA.

15. l'eHeTnYeCcKMIn KOHTPOMb onpeaeneHns Tuna opraHoB LBeTka. ABC-mogenb (rnorvuka nocTpoenus).

16. OokasaTtenbcrBa npasunbHocTM ABC-mogenu (npefckasaHne oeHoTMna ABOWMHbLIX MYTaHTOB; NOATBEp-
xgeHne ABC-mogenun C WCNOMb30BaHWEM TPAHCTEHHbIX PacTeHuin apabuaoncuc; MOneKynspHo-
reHeTnyeckas nposepka Mogenm).

17. MonekynsipHble MexaHu3mbl B3aMMoaencTBms reHoB B-knacca. deHoTun myTaHToB No reHam B-knacca.
18. MNMpumepbl NnapamyTauun; MoneKkynsapHble MexaHu3mbl MX BO3SHUKHOBEHUS

19. MonekynsipHble MeXaHU3Mbl ANUreHeTUYECKNX U3MEHEHMI (NPUBECTN NPUMEPDI).

20. NoHATUEe MMMNPUHTMHIA Ha Npumepe reHoB R kykypyabl 1 MEDEA apabugoncuc.

WWKAJA U KPUTEPUN OLUEHUBAHUA
«3auTeHo» BbICTaBrnseTcs, ecnun paboTa BbINOMHEHA CaMOCTOSATENBHO, C MPUBIIEYEHNEM BCEX PEKOMEH0-
BaHHbIX MpenogaBaTtefnieM UCTOYHMKOB; paboTa rpaMoTHO 0dhopMIIEHa; MPOAEMOHCTPUPOBAH BbICOKMI
«He 3auTeHO» BbICTaBnsAETCS, ecnu obyyatoLwWwmncs 3agaHne He BbIMOSHM.

7.2. PekomeHaauum no camMoCTOoATeNIbHOMY N3YyYEeHUIo TeM

BOMPOCbHI
ANsl CaMOCTOATENbHOro N3y4eHus TeM

Tema B cocTaBe pasgena/
BOMNPOC B cOCTaBe TeMbl pa3aena,
BblHECEHHbIe
Ha caMoCToATENbHOE U3yYeHue

Howmep pas-
aena auc-
LNINHbI

PacueTtHas Tpynoem-
KOCTb, Yac
dopma TeKyLero KoH-
Tpons
no Teme
Cpoku npoBegeHus
(Ne Hepenu B cemecTpe)

1 2 3 4

(6]

3aoyHas copma 06yyeHuns
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Monunnonamns. MexaHn3mbl BO3HUKHOBEHUS NONUMIIONG0B 1 UX
knaccudukaums, aBTonononunnonasl u an-nononvnnongel. Monu-
NOMAHOE MPOUCXOXKOEHMNE BaXKHENLLMX KYSbTYPHbIX pacTeHun. MNa-
neononunnongel u Heononunnougel. Ponb otaaneHHown rnbpunansa-
UM B BO3HWKHOBEHWW BUAOB, PEKOHCTPYKLNSI TEHOMOB pac-TEHWM.
ABneHue retepoaunca v rmnoTesbl 0 MEXaHU3Max ero NPosiBNEHNS.
"eHeTnyeckne adpdpekTol Npu no-nunnongmun. Cyasba gynnuumpo-
BaHHbIX reHOB y annononunnovaos. BnvsaHue nonvnnovamsaumm Ha
3KC-NPEeCcCuIo reHoB y annononunionaoB: ABNeHne 3aMmornkaHusa oyn-
NMUMPOBaHHbIX FEHOB (PeLMnPOKHOEe U op-raHcneunduyHoe), aneep-
cndukaumsa QyHKLUKN, U3MEHEHNE YPOBHS 3KCNpeccun. dnureHeTu-
YECKMIN MexaHW3M 3amosIkaHus reHoB. CMHTETUYECK1e nonunnonapl
apabvigoncuc ons n3ydeHus aKCnpeccumn gyninumnpoBaH-HbiX reHOB B
psi4y nokoneHun. Ponb nonunnovanu B 3BONIOLMM rEHOMOB pacTe-
HWIA 1 BUOoobpasoBaHus. CTpykTypa annononmniongHblX reHOMOoB
MweHnLbl, XNon4YaTHUKa, TpuTukane, n ap. lNpakrnyeckoe ncnonb-
30BaHWe pasHbIX TUMOB MOSIMMNIIOUAOB.

AHeynnonana ans peLleHnsa 3agad KapTMpoBaHus reHoB. Tunbl aHe-
ynnongos. MOHOCOMHBbIV U HYNNIMCOM-HBIN aHanu3 Ha npumMepe
nweHuupl. NpumMepbl NPpYMEHEHMS aHeyNnonaun pacTeHni B peLue-
HUW NPaKTUYECKNX 33434 FEHETUKN N CENEKUNM pacTeHMN.

["annovabl ecCTeCTBEHHbIE U UCKYCCTBEHHbIE. MeToabl Nony4eHus
rannounaoB: 6rM3HeL0BbIA METOA, NCeBA0-raMus, MHAYLMPOBAHHbIN
aHOporeHes B KynbType NbIfbHUKOB, rMbpuam3auns ¢ opyrummn Bu-
OaMu 1 cenek-TMBHasi aNMMMHaLns XpoOMOCOM B rMOpuaHOM 3apo-
ablwe. MNMpakTnyeckoe NCMonb3oBaHMe N 3HaYeHWE ransno-naoB B ce-
NEKLUMOHHOM npouecce.

15
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LinTonnasmaTtuyeckasi Myxckasi CTepunbHocTb pacteHun (LMC).
Konbuesble 1 nuHenHble JHK mutoxoHapuii pacteHunid. [NosTopbl 1
BHYTPUMONeEKynspHasa pekombuHaums. PHK-pegaktnposaHue mt-
OHK 1 xumepHble reHbl. Ponb MT-XxMMepHbIX reHOB B NPOsiBNIEHWN
LUMC. UMC kak npyumep B3aumMogencTBus a4epHbIX U MUTO-
XOHApWanbHbIX reHoB. MonekynsapHoO-reHeTu4eckme MexaHu3mbl
BOCCTaHOBMEHUSI PEPTUNBHOCTU MblNbLibl, FEHbI-BOCCTAHOBUTENN
depTunsHocTu (Rf), ponb PPR 6enkos. CneundunyHocTb Rf-reHoB k
Tvny UMC. Tunbl uMtonnasmel Kykypysel — T (Texacckuin), C (Yappya)
n S (mongasckuin) n npossneHne LIMC. MexaHnsm gen-cTeus reHoB-
BoccTaHoBuTenen LUIMC Ha npumepe kykypy3sbl C- S-u T-
UuTONNasMon. SKOHOMUYECKOE 3HaYe-H1e MyTaumnini MUTOXOHOPU-
anbHoro reHoma u nposasnenus LUIMC. Ucnonb3soBaHue LIMC B ce-
NeKUMOoHHOM npoLecce. 'eHeTuyeckas cxema nonyyYeHuss Mexnu-
HelHbIX rMbpuaos Ha ocHoBe MyTauun LIMC n BoccTaHo-BuTENnen
hepTunbHOCTU. PacnpocTpaHeHne NpakTuyeckoro NpUMeHeHns sB-
neHusa LUIMC B cenekumumn cenbCKOX03aNCTBEHHbIX KyNbTyp.
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CHOHTaHHbIM U MHAYLUMPOBAHHbBIN MyTareHes3 y pacTeHun. AaepHoie n
yutonnasmartuyeckue mytaumm. OCHOBbI 3aKOHa FOMOMOTMYECKNX
psgoB HacnencTBeHHOM nameH4ynsoctn H.W. Basunosa. MHgyuupo-
BaHHbIN MyTare-He3 pacTeHUn PU3nYecKUMmn, XMMMYECKUMN MyTare-
HaMu 1 TshkenbiMn MeTannamu. CnekTp BO3HUKAOLWNX MyTaLni.
Ocob6eHHOCTU BbISIBIEHWS MHOYLMPOBAHHbIX MyTauWi Y pacTeHU.
OCHOBHbIE NPUHLMNBI BblAENe-HUA MyTauui y caMoonblinuTenen,
nepeKkpecTHNKOB U BEreTaTUBHO Pa3MHOXaeMbIX pacTeHU. Xumepsl,
CTPYKTYpa XMMEPHOro pacteHus n cygbba MyTaHTHOro cektopa B
oHTOoreHe3e OCOBEHHOCTM rEHETUYECKOro aHanm3a pacTeHn 1 Bbl-
aBneHns mytaHTtos B M1-, M2-, M3-nokoneHusix. 'eHeTu4ecku ag-
heKTUBHbIE KNETKN U UX POSb B MPOSBNEHNM HAYLMPOBAHHBIX MY-
Taumn. Tunel MyTaumin 1 MeToAbl UX BblaeneHns. Xnopounb-Hele 1
smbpuoneTanbHble MyTaumn. PacTutenbHble TecT-CUCTeMbl Ans
OLIEHKM MYyTareHHOro AencTBus pas-finyHbIX coeguHeHnn n pakto-
poB okpyxatoLen cpedbl. CenekunoHHbIe JOCTUXEHUS C UCMONb30-
BaHWeM MeTofa MyTareHesa.

XpomMocomHas UHxeHepusi pacteHmn. MaHunynsumm XpomMoCOMHbIM
COCTaBOM pacTEHUIN Ha YPOBHE LieNbIX FeHOMOB, OTAENbHbBIX XPOMO-
COM N UX CETMEHTOB C LIENbI0 YBENUYEHNSI FTEHETUYECKOrO Pa3Hoo6-
pa3suns Kynb-TYPHbIX 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 pacTeHN. BpoXXaeHHbIN aKTUBHbIV
UMMYHUTET — YCTOMYMBOCTb K 60mnesHu, koTopas obecneunsaeTcs
CBOWICTBaMW pacTeHW, NPOSBNSIOWMMUCS Y HUX TOMbKO B Cnyvae
HanageHus natoreHa. Tunbl aKTUBHOMO MMMYHUTETa — Hecneuu-
PUYHbIN (6a30BbIA UMMYHUTET UMW FOPU3OHTaNbHas YCTOMYNBOCTL)
n cneunduryHbIv (BepTMKanbHas unu pacocneuudunyeckas ycrondu-
BOCTb). [MpnobpeTeHHbIN MUMMYHUTET pacTeHnn, 0COBEHHOCTK, OTNK-
4Ynst OT MPUOBPETEHHOIO UMMYHUTETA XXMBOTHBIX.
MonekynsipHO-reHeTU4Yeckme MexaHu3mbl Hecneungpuieckoro BpoXx-
OEHHOro MMMYyHUTETa pacTeHuin. Pelen-Topbl BpOXAEHHOrO Hecne-
UMUYHOIO MMMyHUTETa U ux nurangpl. CTpykTypa peuentopoBPRR.
Aktnsnpyrowme mnx nuraigel PAMP, HAMP, DAMP—uyxepoaHblii
BGuomarepuan, nonasBLLMI Ha NOBEPXHOCTb KNeTkn. KoHcepBaTmB-
HOCTb peLenTopoB HecneuudnyHOro UMMyHuTETa (Ha Nnpumepe pe-
LenTopoB (brarennuHa pac-TeHUN 1 XXUMBOTHbIX). [pyrne KOMNoHeH-
Tbl UMMYHHOIO OTBETA.

MonekynsapHo-reHeTu4eckme MexaHu3mMbl CneLmgnyecKoro BPox-
AEHHOro MMyHuTeTa. OpdeKTOpHbIE MO-NEKyrbl NaToreHoB (dnu-
cuTopbl) 1 ux peuentopsbl (R — 6enkn). lomeHHasa cTpykTypa peuen-
TOPOB, OCHOBHbIE TUMbl. LRRS — cTpyKTypHas ocHoBa MMMYHHOTO
OTBETa pacTeHnin. R-reHbl Tvna | — camble NOAMMOPQIHbIE reHbl pac-
TeHUN. Teopusa ConpsiKeHHOMN 3BOSIOLMM X03auHa 1 napasuTta. ['vno-
Te3a dnopa «reH Ha reH». PyHKUMA canuumnnoBOM KUCIOThI, XKacMo-
HOBOW KUCIOTbl, 3TUJIEHA U Ap. FTOPMOHOB B UMMYHHOM OTBeTE. Pe-
aKumMsa CBEPXYYBCTBUTENLHOCTU. Pasznnyne oTBeTa Ha NnoBpexaeHue
BuoTpodamu, HekpoTpodammn 1 Hace-kKOMbIMU. AHTOTOHU3M CUT-
HamnbHbIX NyTEW, y4acTBYHOLMX B 3awimTe oT BUoTpodoB 1 HeKkpo-
TpocpoB. Brnms-Hme naTtoreHoB Ha pa3BUTME MMMYHHOIO OTBeTa.
CropoxeBas Mogernb UMMyHUTETa. AYyTOUMMYHHbIE Peakuun y pac-
TeHWI. ABneHne rmbprnaHoro HeKpo3a — pPacnpoCTPaHEHHOCTb U
reHeTU4YecKnit KOHTPOorb. Pornb MOBUNBHBIX UMMYHHbIX CUTHaNoB B
pasBUTMN CU-CTEMHOTO NPUOOPETEHHOTO UMMYHUTETA U UMMYHHOM
namsTu.
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O6wwme NpyHUMNbI PErynsumMmn passnutusa pacteHni. 'eHeTudeckne
OCHOBbI PErynauun pasBUTUSA pacTeHuin puToropMoHamu. 'eHeTnye-
CKMI KOHTPOJSb MOpdporeHesa pacTeHui. [[eHeTUYECKNA KOHTPOSIb
pa3BuUTKSA pas-HbiX JOMEHOB 3apoapilia. [eHeTUYEeCKUn KOHTPOIb
pasBMTUSA anuKanbHOW MepucTembl nobera, NUCTa, Kop-Hs. 'eHeTu-
YECKUA KOHTPOIb MHULMALMM LBETEHWS, Pa3BUTUS MEPUCTEMbI LiBET-
Ka 1 opraHoB LBeTka. ABC-mofernb reHeTUYeCKOro KOHTPOnst pa3su-
TVS LUBETKa.
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"eHeTU4ecKasa nHXxXeHepus pacteHunin. ictopusa nonyvyeHus TpaHc-
reHHbIX pacTeHnin. MeTogbl NONy4YeHNss TPAHCTEHHbIX PAaCTEHUN.
Mpamble MeToabl NONYyYeHUs TPaHCreHHbIX pacTeHuii. BekTopbl ans
reHeTnyeckon TpaHcdopmMaLumm pacteHnin. CosgaHme KonHTerpaTme-
HbIX 1 BMHapHbIX BEKTOPOB AN nepeHoca vyxepogHon OHK. Nc-
NoNb30BaHWE CENEKTUBHbIX MAapKePOB U PENOPTEPHbIX FEHOB.
O6nacTtn NnpMMeHeHMs TpaHCreHHbIX pacTeHun. MNMonyyeHne kavecT-
BEHHO HOBbIX MPOAYKTOB HA OCHOBE TPaHCreHHbIX PacTEHUN: C 3a-
MeLMeHneM CO3PEBaHNSA N KOHTPONMPYyEMbIM CO3PEBAHUEM; YITYY-
LeHMe NuLLe-BbIX N TEXHOMOrMYECKNX CBONCTB; YCTONYMBBIE K rep-
dvumaam; ycTonvmBble K HACEKOMbIM-BPEAUTENAM; YCTONYMBBIE K
bonesHsaM u gp.

MeTabonunyeckas MHxXeHepust Ha OCHOBE TPaHCTeHHbIX TEXHONOMIA —
BOCCO3[aHuNe OTCYTCTBYKOLLUX MeTa-6onuyecknx nyten. TpaHcreH-
Hble pacTeHUs1 puca ¢ KapoTHougamu, TPaHCrEHHbIE pacTeHus To-
MaTta ¢ Nio-AamMu, HakannneawLWMMN aHTounaH, ronybslie po3sbl 1
rBO34MKKN. TpaHCreHHble pacTeHUs — NPOAYLLEHTbl dhapmaLleBTuye-
ckux 6enkos, BakUWH, aHTUTenN. TpaHcdopMaLumsa XnoponnacTHon
OHK.

Pa3paboTka MeTo40B 3aLLMThbl OKpYXatoLen cpefbl Ha OCHOBE
TPaHCreHHbIX pacteHuni. buogerpagmpyemMbsle MaTepuanbsl Ha OCHOBE
TPaHCreHHbIX pacTeHW. TpaHCreHHble pacTeHNst Anst OYUCTKM MOYB 1
BOA4OEMOB (Mo-rnowjaroLue 1 paspyLiarLme TOKCUYHbIe coeguHe-
HWs). TpaHcreHHble pacTeHns — TecTepbl 3arpsa3HeHun. buotonnmeo
N3 TPAHCreHHbIX pacTeHMn. ApryMeHTbl NPOTMBHMKOB UCMOMb30BaHNS
TpaHCreHHbIX pacTeHui. MNMoTeHumansHble Npobnemebl MCnonb3oBa-
HWs1 TPAHCTEHHbIX PACTEHUN U NYTU NX PELLEHUS.

"eHoMHOe pepakTupoBaHue pacteHunin. Cuctema CRISPR-Cas ans
nonyyYeHns LeneBbiX MyTauui B pasnuny-HblX pacTUTENbHBLIX Opra-
Hu3Max. Tunbl MmyTaumnn, reHepupyembix CRISPR—Cas9. Pegakropbl
LUMTO3UHOBBLIX ocHoBaHun (CBE) n pegakTopbl ageHNHOBBIX OCHOBA-
Hui (ABEs) Ha ocHoBe CRISPR 1 nx ocobeHHocTw.
MonekynspHo-reHeTu4eckne Mmapkepbl B pelieHnm yHaameHTanb-
HbIX U MPaKTUYECKUX 3a4a4y reHeTUKN 1 cenekumm. Tunbl reHeTuye-
Ckux mapkepoB. MeToapbl co3gaHus reHeTudecknx mapkepos. Oco-
GEHHOCTN NPU-MEHEHUS TEHETUYECKUX MAPKEPOB B PELLUEHUN FEHEeTU-
YECKMX M CEeneKLMOoHHbIX 3agad. Mapkep-onocpeoBaHHas cenekuus
pacteHui. [MprHUMMNBbI FEHOMHOW cenekuumn pacteHni. MNpaktnyeckme
npvMMepbl NPUMEHEHNSI METOAOB MAapKEPHON U FEHOMHOW Cenekumm
pacTeHUM.

15 | onpoc 14

MpumeyaHue:
Y4yebHag, yyebHO-meTOoaMYeckas nutepatypa W MHble 6GMBAMOTEYHO-MHPOPMAaLUOHHBIE  pecypChbl
cpeacTBa obecneyeHnsi CaMoCTOATENBHOIO N3y4eHusa Tem — cM. MNpunoxenns 1, 2, 3, 4.

n

O6wun anropnuTmMm CaMmoCToATEeNNbHOIro N3y4eHusd Tembl

1) O3HaKOMUTBLCH C PEKOMEHO0BaHHOW y4ebHON NTEpaTypor U ANEKTPOHHLIMU pecypcamm no Teme (opu-
EHTVPYSACb Ha BONPOCHI AN CAMOKOHTPOMS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3MNOoXeHUs TeMbI

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

2) OdhopMuUTb OTHETHBLIN MaTepman B YCTaHOBIIEHHOW (hopMe B COOTBETCTBUM METOANYECKUMU PEKOMEH-
Jaumsamu

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BOMpPOCaM, BblAaHHLIM NpenogaBaTenemM

4) npeLI,OCTaBI/ITb OTYETHbLIN MaTtepuan npenogasaTterso no cornacosaHuio C Beayunmm npenogasarernem

5) MogroToBUTbLCA K npegyCMoTpeHHOMY KOHTPOJ1IbHO-OLEHOYHOMY MepOonpUuATUIo No pedyrnbtatamMm camMo-
CTOATEJIbHOIO U3Yy4EeHUA TeMbl

6) MpuHSTL yyacTue B ykazaHHOM MepONpUATMK, MpoTU pyGexHoe TecTMpoBaHWe No pasfdeny Ha ayau-
TOPHOM 3aHATWU M 3aKITH4UTENIBHOE TECTVPOBAHNE B YCTaHOBMEHHOE Afls BHeayaMTOpHOWM paboThl Bpemst
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7.1.1 WWKAJIA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENIbHOIro N3y4eHUs TeMbl

- OLleHKa «3a4YmeHo» BbICTaBNSAETCS, eCNU CTYAEHT 0hOpMUIT OTYETHbIM MaTepuan B BUAe Aoknaaa
Ha OCHOBE CaMOCTOSITENIbHOMO W3Yy4EeHHOro MaTtepuana, CMOr BCECTOPOHHE PacKpbiTb TEOpPeTU4eckoe
cofepxaHne TeMbl.

- OLlEHKa «He 3a4meHO» BbICTABMNSETCH, eCNN CTYAEHT HeakKypaTHO opopMMUIT OTYETHbIA MaTepuan
B BMAE JOKMaga Ha OCHOBE CaMOCTOSITENIbHOTO W3Yy4EeHHOro MaTtepwana, He CMOr BCECTOPOHHE pPacKpbITb
TeopeTU4eckoe CoaepXaHme TeMbl.

8. Tekywun (BHyTpMCEeMeCTPOBbIN) KOHTPOIb x0Aa
M pe3ynbTaToB y4ebHOW paboTbl cTyAeHTa

8.1 Bonpochl Ansi BXOAHOro KOHTPOnA

1. Kak Ha3bIiBalOTCA HUTU LUTONMa3Mbl, NPOXOASLLNE N3 OOHOW KNETKN B APYryto Yepes nopbl aaepHomn
06004kn?

2. Kak Ha3blBaeTcA cuctema B3aMMOCBA3aHHbIX MemOpaH, NpOHU3bIBatoLLas
uMTOonnasMaTmy4ecKkmin MaTpuke?

3. Kakas opraHenna KneTkv BbIMOMHSAET CEKPETOPHYIO PyHKLUMIO?

4. Kak Ha3blBalTCs 3eneHble nnactTuabl?

5. Kakas opraHenna KneTku BnsieTca MectoM cuHTesa b6enka?

6. Kakasi opraHenna KneTku SABnsieTcs AbIXxaTenbHbIM LEHTPOM?

7. Kakon KOMMOHEHT 3yKapunoTMYEeCKOm KNeTkn ocyllecTengaeT dyHKLMIO
XpaHeHus, Nnepefayun n peanusaummn HacneacTBEHHON nHopMaLmmn?

8. YKaxuTe MecTo cuHTe3a pubocomarnbHon PHK?

9. T[lepeuuncnurte OCHOBHblE KOMMOHEHTBI agpa Heaenswencs pacTUTENbHON
KneTkun?

10. Kak Ha3bIBaeTCa COAEPXKMMOE KIETKU, NMULLEHHOE KINeTOYHOM 060n0oYkn?

11. Ykaxute MecToHaxoXxaeHne XpoMoCoM B KreTke?

12. Kakon Habop XPOMOCOM coaepXxuTcs B reHepaTuBHOM KkneTke?
13.Kakon Habop XpOMOCOM COAEPKUTCHA B COMATUYECKON KNeTke?

14. MNepeuncnmTte OCHOBHble POPMbl XPOMOCOM B COOTBETCTBMU C MECTOM pacnonoXeHust B HUX
LEeHTpOMEpbI.

15. Kak Ha3sbiBaeTcs npouecc yaBoeHnsa monekynbsl JHK?

16. YTo BKNtoYaeT B cebst MUTOTUYECKUA LIUKN?

17. CkonbKO XpoMaTui, COAemKUT XpOMOCOMa B KOHLEe NHTepdasbl?

18. Kakne xnMmunyeckue BelLecTsa BXOOAT B COCTaB XpOMOCOM?

19. MepeuncnnTe a3oTUCTbIE OCHOBaHUSA, cogepxalumecs B monekyne HK?

20.YkaxunTe napbl KOMNIIEMEHTAPHbIX a30TUCTbIX OCHOBAHUN.

21. N3 kaknx nepnoaoB COCTOUT MHTepasa MUTOTUYECKOrO LmKkna?

22. B kakorn nepnog MUTOTUYECKOrO Uukna naet cuHtes JHK?

23. CkonbKo knetok obpasyeTcs u3 04HON MaTEPUHCKON Npu MUTO3e?

24. lepeuuncnute asbl MUTO3A.

25. NIameHsieTca MM HET  4YMCMO  XPOMOCOM B [OYEpPHUX  KNeTkax MO  CpaBHEHWIo
C MaTepUHCKON Npu MUTO3e?

26. YTto oBuxKeTCHa OT 3KBaTOpa K nontocam B aHadase Mntosa?

27. Kakue KkneTk/ pasMHoXalTca nytem Mutosa?

28. Kak HasbiBatoTCA kneTku, obpasyroLlimecs B pe3ynstate Menosa?

29. CkorbKo AeneHun BKro4vaeT B cebs meinos?

30. Kakown Habop XPOMOCOM nmetoT KINeTKw, obpasytoLmecs B pesynbTare
MEeNoTUYECKOro AeneHna?

31. MNMepeuuncnute asbl Menosa.

32. Kak Ha3sblBaeTCcs npoviecc nornapHoro conmkeHns rOMOSOMMYHbIX XpOMO
com?

33. Kak Ha3blBaeTCs obmeH yyacTkamu mMexay rOMOSIOTMYHBIMM XpomaTuaa-
Mn?

34. Kak  HasblBalTCA  CTPYKTYpbI, KOTOopble  pacrnonaralTcs  Ha  3KBaTtope  KNeTku

B MeTachase peayKLMOHHOIo AeneHna?

35. Uto pBwxkeTcs OT 3KBaTtopa K noncam B aHadase MnepBOro  MeWOTUYECKOrO
aeneHua?

36. CkonbKo KreTok obpasyeTcs npu Menose 13 0gHOM MaTEPUHCKON?

37. Kak HasbiBaeTcs npouecc obpasoBaHnst MUKpOCnop?

38. /3 kakux KreTok COCTOUT MblfbLEBOE 3EPHO NOCIE NEPBOro MUTOTUYECKOTO AeneHns?

39. Kak HasblBaeTCsl My>KCkasi MOsiIoBas KrneTka y pacTeHUn?
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40. Kak Ha3blBaeTCs XXeHCKas noroBas Knetka y pacTeHuin?

41. MNepeyncnute OCHOBHbIE KOMMOHEHTbI 3apOAbILLEBOr0 MELLKa.

42. 3apopblLLeBbli MELIOK 0bpa3syeTcs 13........ nyTem AeneHus.

43. Kakon Habop XpOMOCOM UMEKT CNepMUIA U ANLIEKNETKa?

44. Kakow Habop XpOMOCOM MMEHT KIeTKN aHgocnepma?

45. Kak Ha3blBaeTCs COBOKYMHOCTb XEHCKNX reHepaTUBHbIX OPraHoB B LBETKE'

46. Kak HasblBaeTCs MYXXCKON reHepaTMBHbIN OpraH y uBeTka?

47. Yto obpasyeTcs npu npopacTaHum NbifbLEBOro 3epHa Ha pbinbLe nectuka?

48. Kakve kneTku 3apoblLLeBOro MeLUKa y4acTBYHOT NPy ABOMHOM OMfogOTBOPEHUMN Y pacTEHUN?

49. Kak Ha3blBaeTcH KneTka, obpasytoLasnca npu CNUAHNN ANLEKNETKN "
cnepmma?

50. Kak Ha3bIBaeTCs y MOKPbITOCEMEHHBIX PaCTEHWI pa3MHOXeHMe 6e3 onnogoTBOpeEHNA?

51. Kak Ha3biBaeTca obpa3oBaHue 3apoabillia U3 HeONMIO40TBOPEHHON SNLEKNETKN?

52. Kakon Habop XPOMOCOM umeroT KMeTKM 3apoaplia, obpasoBaBLuUerocs B
pesynbTaTte anomMukcmca?

53. CKONbKO aMUHOKUCIOT BXOAUT B cocTaB OenkoB?

54. Kak Ha3blBalOTCS aMUWHOKNCNOTHI, KoTOpble He MoryT CUHTE3NpOBaTbLCS B
XMBOTHOM OpraHuame?

55. Kak HasbiBaeTcsa rpynna - NH2?

56. Kak HasbiBaeTcs cBa3b -CO-NH-?

57. Kak Ha3bIBalOTCA opraHu3mel, KrneTKu KOTOPbIX He nmerT 0POPMITEHHOIO
agpa?

58. Kak Ha3bIBalOTCSH OpraHMambl, KNeTkU KOTOPbIX UMEIT HacTosiLee Sapo?

59. Kak Ha3bIiBaeTcs rpynna opraHn3MoB, HE MMEIOLLMX KIETOYHOIO CTPOEHUS

60. Kak HasbiBaeTCcs MHOUBMAYaNbHOE pa3BUTME OPraHM3mMoB?

LUKANA U KPUTEPUN OLUEHNBAHUA
OTBETOB Ha BONPOCHLI BXOQHOI0 KOHTPOSA

LUKAINA U KPUTEPUN OLEHUBAHUA
- OUEeHKa «omJ/u4YHO» BbiCTaBnsieTcs obyyatoLemycs, ecnm nonyyveHo 6onee 85% npaBurbHbIX OTBETOB.
- OUEHKa «Xopouioy - NoNy4eHo oT 66 0o 85% npaBurbHbIX OTBETOB.
- OUeHkKa «ydoernemeopumeribHoO» - Nony4eHo oT 51 0o 65% npaBurbHbIX OTBETOB.
- OUEeHKa «Heydo8riemeopumesibHO» - Nony4eHo meHee 50% npaBuIbHbIX OTBETOB.

8.2. TeKyLLMin KOHTPOJIb YCNEBAEMOCTH

B TeueHve cemecTpa, MPOBOAWUTCSA TEKYLUMIA KOHTPONb YCNeBaeMOCTW MO AUCLMMINHE, K KOTOPOMY
CTYOEHT AOMKeH ObITb NOArOTOBIEH.

OTcyTCcTBME MPOMYCKOB ayAWTOPHbIX 3aHATUI, akTMBHaA paboTa Ha MpakTUYEeCcKUX 3aHATusAX, obLiee
BbINOMHEeHWe rpadmka y4yebHon paboTbl ABNAOTCS OCHOBaHUEM AN NOMYyYEeHUS MOMOXUTENbHON OLEHKU Mo
TeKyLLEeMY KOHTPOSIO.

B kauecTBe TekyLlero KOHTPONA MOXeT ObITb MCNONBb30BaH TECTOBLIN KOHTPOIb. TE€CT COCTOUT U3 He-
DOnbLIOr0 KONMYecTBa 3ANeMEHTapHbIX BOMPOCOB MO OCHOBHbIM pasgernam AWCUMMIUHBL HenpaBUIibHbIE
peLueHns pa3dbuparoTcsa Ha cnegyowem 3aHATUM; YacToTa TeCTUPOBaHWA onpeaensieTcd npenojaBaTtenem.

1. TMpomexyTo4yHas (cemMecTpoBas) aTTecTayus no Kypcy

9.1 HopmaTtuBHas 6a3a npoBeaeHus
NPOMEXYTOYHOM aTTecTaumm CTYAEeHTOB NO pe3ynbTaTtaMm U3y4eHUs AUCLMNIIUHbI.

1) pevicteytoLlee «MonoxeHne O TeKyLLIEM KOHTPOSe YCNeBaeMOCTH, MPOMEXYTOYHOW aTTecTaummn obyyato-
LLMXCS NO NporpaMmam Bbicluero obpasoBaHus (bakanaspuaT, cneynanuteT, MaructTpatypa) U CpegHero
npodeccnoHansHoro obpasosanus B ProOQY BO Omckuin FTAY »

9.2. OCHOBHbIE XapaKTEePUCTUKU
NPOMEXYTOYHON aTTecTaumm CTYAEHTOB NO UTOramM U3y4YeHUs AUCLIMNIIVHDI

YCTaHOBIIEHNE YPOBHSI AOCTUXXEHMS KaXabIM CTYAEHTOM Lienen oby-
YEeHM NO JaHHOW ANCUUMNIINHE, N3MOXEHHbIX B N.2.2 HACTOSLLEN
nporpaMmel

Uenb
NPOMeXyTOYHOM aTTecTauum -

®dopma

. 9K3aMeH
NPOMEXYyTO4YHOU aTTeCcTauuu -

1) NOAroTOBKA K 9K3aMeHY M caaya ak3aMeHa OCYLLEeCTBSIETCS 3a
CYET y4ebHOro BpemeHu (TPYAOEMKOCTH), OTBEAEHHOIO Ha 3K3ame-
HauunoHHyto ceccuto ansa ctygeHToB Ol (35.03.04 — ArpoHomust),

MecTto 3k3ameHa .
CPOKM KOTOPOW YCTaHaBMMBAKTCA NPMKa3oM Mo YHUBEPCUTETY

B rpachmke y4eOGHOro npouecca:
2) paTa, BpeEMS M MECTO MPOBEAEHWst 3k3aMeHa onpeaensieTcs

rpacukoM caaum 3K3aMeHOB, YTBEPXKOAEMbIM OEKAHOM BbiMycKato-
Lero dakynbTeTa
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dopma 3K3aMeHa - YemmHbil

MNMpoueaypa npoBeaeHUs 3k3ame- | npedcTasreHa B (poHOe OLEHOYHbIX CPEACTB MO QUCLUUNMMHE
Ha - (cm. MpunoxeHne 9)
1) npegcTaBneHa B )OHAE OLEHOYHbIX CPEACTB MO ANCLMNINHE
K3amMeHaUMOHHasA nporpamma (cm. Mpunoxexune 9)
no y4yeGHOM AUCLUNINHE: 2) oxBatbiBaeT pasgernbl NeNe 1-11 (B cootBeTCcTBMM C M. 4.1 Ha-

CTOSALLIEro JoKyMeHTa)

MeTogunyeckue matepmansl, on-
peaensiolme npoueaypbl oueHu-
BaHWsA 3HAaHUW, YMEHUN, HAaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeACTB MO AUCLUMINHE
(cm. MpunoxeHune 9)

LUKANA N KPUTEPUM OLEHUBAHUA
OTBETOB Ha BONPOCHI 9K3aMeHa

PesynbTaTbl 3k3aMeHa onpeaensoT oLueHKaMn «OTIIMYHOY, «XOPOLLOY», «yAOBNETBOPUTENLHO», KHE-
yOOBNEeTBOPUTENBHOY» U 0DBABNSIOT B A€Hb 3K3aMeHa.

OueHKy «0msu4HO» BbICTaBMSAOT CTYAEHTY, rMyOOKO 1 NPOYHO OCBOMBLUEMY TEOPETUYECKUIA U Mpak-
TUYECKMIN MaTepuan avcuunnuHbl. OTBET OOMKeH ObiTb NMOMMYHBLIM, rpaMoTHbIM. CTyaeHTy Heobxoaumo
rnokasaTtb 3HaHWE He TOSbKO OCHOBHOIO, HO W AOMNOSIHUTENBHOrO MaTepuana, 6bICTPO OpUEHTUPOBATLCS, OT-
Beyasi Ha onofiHMTeNbHble Bonpocbl. CTyAeHT JomkeH cBOBOAHO CnpaBnsiTbCs C NOCTaBMEHHbIMU 3aaa-
Yamu, NpaBUbHO 0BOCHOBbLIBATbL NMPUHSITHIE PELLEHNS.

OueHKy «xopowoy» 3acnyxmBaeT CTyOeHT, TBEPAO 3HAKLWMIA NPOrpaMMHbIA MaTepuan AUCLMNIUHDI,
rPaMoTHO M MO CyLLEecTBY Manaratlwuii ero. He cneayeTt gonyckaTb CYLECTBEHHbIX HETOYHOCTEN Npu oTBE-
Tax Ha BONpoCbl, HEO6XOAUMO NPaBUIBLHO NPUMEHSTL TEOPETUYECKME MONMOXKEHNS MPU PELUEHUN NpakTuye-
CKWX 3ajad, BrageTb onpeaeneHHbIMU HaBbikamMmn 1 NpUeMamMm UX BhbINOSHEHWUS.

OueHky «ydosnemeopumesibHO» NONYy4YaeT CTYOAEHT, KOTOPbIA UMeET 3HaHMS! TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCTbITbIBAeT 3aTpyaHEHMS NPU peLleHnn NpakTu4ecknx 3agad. B otee-
Tax Ha MOCTaBfieHHble BOMPOCHI CTYAEHTOM [OOMyLeHbl HETOYHOCTM, AaHbl HEOOCTaTOYHO MpaBUMbHLbIE
hopMYnNUPOBKN, HApYLLIEHA NOCIeA0BATENBHOCTL B U3MNOXEHUM NPOrPaMMHOro Matepuana.

OueHka «HeydoeremeopumesibHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3Ha4YMUTENbHOW YacTu Ma-
Tepvana no AWCUMMNIIMHE, AONYCKaeT CYLEeCTBEHHbIE OLWNOKN B OTBETAX, HE MOXET PeLUMTb NpaKTU4Yeckne
3ajauv uUnu peLuaeT Ux ¢ 3aTpyaHEHUAMMU.

1.2 MNMepeyeHb NPUMEpPHbLIX BOMPOCOB K 3K3aMeHy
1.3

1. FTomonormsa n romeonornm reHoMoB pacTeHW, NapanorMyHble NOPTONOrMYHbIE reHbl. CUHTEHUST U KONUHE-
apHOCTb reHOMOB. [PUHLUMMbLI CPaBHUTENBHOIO KAPTUPOBAHUSA PacTEHUI, POflb MOAENbHbIX OO BHEKTOB.
2. Monunnonansa pacTeHUn n ee TUMbl, MEXaHNU3Mbl BO3HUKHOBEHUA nonunnongos. Cyasba aynnuumnpoBaH-
HbIX FEHOB Y ansfononunionaos.
3. FamMeToMUTHbLIN KOHTPOSb HECOBMECTUMOCTHU, FEeHbl FTOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee pearnusa-
UMM Ha npumepe Solanaceae- n Papaveraceae.
4. lMonoBble TWMbI LIBETKOBLIX PACTEHUN N FTEHETUYECKNE MEXaHU3Mbl, obecneynBatoLLme NepekpecTHoe on-
nogoteopeHune. MonekynapHo-reHeTu4eckne MexaHn3mbl raMeToUTHON U CNOPOUTHOM CaMOHECOBME-
CTUMOCTW.
5. CnopodUTHbINA KOHTPOMb HECOBMECTUMOCTU, reHbl NTIOKYCOB HECOBMECTUMOCTU U MeXaHU3M ee peanusa-
LMun Ha npumepe Brassica.
6. LuTonnasmaTtunyeckas Myckas CTepUnbHOCTb, €e NpUpoaa, pacnpocTpaHeHne N NPakTU4ecKoe MCnorsb-
30BaHue. Ponb MUTOXOHApPWAansHOro reHoma B nposisneHun LMC. XumepHble MUTOXOHOPWANbHbIE FEHbI.
7. MapamyTaumn kak cneuunduyecknin Tun Baaumogenctens annenen. NoHATUS napamyTereHHoOCTN 1 napa-
My-TabWnbHOCTN. ANUTreHEeTUYECKUIA MEXaHN3M NPOSABIEHNS napamyTauui. 8. MHgykumns myTauunm y pacTe-
HWU 1 0COBEHHOCTU KX BbiBNEeHUs. [eHeTn4eckn apPeKTMBHbIE KIETKM anvKanbHOW MepucTeMbl. 3HavyeHne
pas-mepa nonynauun M1 n M2 ang sbigeneHns mytauyun.
9. CneundunyHoctb OAMC-MHAYLMPOBAHHLIX MyTauuin. MeToabl 06paTHOM reHeTUKN ANst YCTAaHOBIEHNS
dyHK-umm renHa, TILLING un Delet-a-gene.
10. NHcepuuoHHbin T-AHK myTareHes u BeisiBneHne TpaHcgopmaHToB B T1 1 T2 nokoneHusax.
11. MoOUnbHbIE rEHETUYECKME 3NIEMEHTLI N MX PAcNpOCTPaHEHUE Yy PacTEHNN.
12. TpaHCNO30HHbLIN MyTareHes, OA4HO W ABYXKOMMOHEHTHbIE CUCTEMbI Ha ocHoBe Ac 1 Ds anemeHTOB.
13. 'eHbl, KOHTPONUpPYIOLLIE HE3ABUCUMOE pa3BUTUE SHAOCMEPMA Y MOKPLITOCEMEHHBIX pacTeHun. MNoHsaTue
UMMNPUHTMHIa Ha npumepe reHa MEDEA apabwgoncuc.
14. IMMYHUTET pacTeHui, ero OCHOBHbIe TUMbl. MonekynspHO-reHeTU4yeckne OCHOBbI HecneumMdUYHOro ak-
TUBHOTO MMMYHUTETA N CNeungUYHOro akTMBHOro UMMyHUTETA.
15. FeHeTNYeCKUn KOHTPOIb ONpeAeneHns Tuna opraHoB LBeTka. ABC-mMogenb (normka nocTpoeHus).
16. JokasaTtenbctBa npasunbHocTn ABC-mogenu (npeackasaHne goeHoTuna ABONHbIX MYTaHTOB; NOATBEp-
xaeHne ABC-moaenu ¢ ucnonb3oBaHNEM TPaAHCIEHHbIX pacTeHMn apabunaoncunc; MonekynsapHo-
reHeTnyeckas nposepka Mogenu).
17. MonekynsapHble MexaH13Mbl B3aumMoaencTeusa reHos B-knacca. deHoTvn MyTaHTOB No reHam B-knacca.
18. Npumepsbl napamyTaumii; MONEKynspHble MeXaHU3Mbl UX BO3SHUKHOBEHMS
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19. MonekynspHble MexaHn3Mbl 3NUreHETUYECKUX U3MEHEHUI (MPUBECTU NMPUMEPDI).
20. MNMoHATWe nmMnpuHTMHIra Ha npumepe reHoB R kykypy3sbl 1 MEDEA apabugoncuc.

BnaHk 3aKk3amMeHaLMOHHOro bunera
Obpaszey
denepanbHoOe rocygapcTBeHHoe GloaxeTHoe obpasoBaTenbHOE yupexaeHue Bbiclero obpasoBaHus
«OMCKuMIA rocyaapCTBEHHbIN arpapHbin yHuBepcuteT umenun MN.A. CtonbinuHa»

Ok3ameH no gucuunnuHe «FeHeTuKa pacTteHUn»
Ansa obyyarowmxcsa no HanpasneHuto 35.03.05 CagosoacTso

3K3AMEHALMOHHbIV BUNET Ne1

1. l'omonoruna n romeonorun reHOMOB pacTeHWU, NapanorMyHble MOPTONOrNYHbIE reHbl. CUHTEHNSA U KONWHe-
apHOCTb reHOMOB. [TPUHUMMbLI CPAaBHUTENBHOIO KAPTUPOBAHUSA PacTEHWI, POflb MOAENbHbIX OB BHLEKTOB.

2. CneuudpmyHocts OIMC-uHAYUMPOBAHHBIX MyTauumi. MeToabl obpaTHOW reHeTVku Ans YCTaHOBMEHWS
dyHKumK reHa, TILLING v Delet-a-gene.

3. MoHsATMe nMnpuHTMHra Ha npumMepe reHoB R kykypy3bsl 1 MEDEA apabugoncuc.

LUKANA U KPUTEPUMN OLUEHMBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTponA

PeaynbTaTtbl 3k3aMmeHa onpeaensatoT OLUEHKaMN «OTIIMYHO», «XOPOLLO», «YAOBNETBOPUTENBbHOY, «HEeyaoBe-
TBOPUTENBHO» N 0OBABNAIOT B AEHL 3K3aMeHa.
OueHKy «omu4yHO» BbICTaBMSOT CTYAEHTY, rMyOboKO M NPOYHO OCBOMBLUEMY TEOPETUYECKUA U MpakTU4e-
ckun matepuvan gucumnnuibl. OTBET AoMmKeH 6bITb NOrMYHbIM, rpamoTHbiM. CTyaeHTy HeobxooumMo noka-
3aTb 3HAHME He TONbKO OCHOBHOTO, HO 1 JOMOMNHUTENBHOIO MaTepuana, 6bICTPO OpUEHTMPOBATLCS, OTBEYas
Ha pononHuTeneHble Bonpockl. CTyaeHT gormkeH cBOOGOAHO CMpaBnATbCS C MOCTABMEHHbIMU 3agavamu,
npaBubHO 0O6OCHOBLIBATL MPUHATHIE PELUEHNS.
OueHKy «xopowio» 3acnyXvBaeT CTYOEeHT, TBEPAO 3HAKLWMIA NPOrpaMMHbIA MaTtepuan AUCUMNIUHBI, rpa-
MOTHO U MO CYLeCTBY usnarawwmn ero. He cnegyet gonyckaTb CyLLECTBEHHbLIX HETOYHOCTEW Npy oTBETax
Ha BOMNPOCLI, HEOOXOANUMO NPaBUITbLHO MPUMEHATb TEOPETUYECKME MONOXEHUS NPU PELLEHUN NPaKTUYECKUX
3agad, BnageTb onpeaesieHHbIMW HaBblkaMu U MPpUeMamMmn UX BbIMOSTHEHUS.
OueHky «ydoenemeopumesibHO» NonydaeT CTyAEHT, KOTOPbIV MMEET 3HAaHUSA TONbKO OCHOBHOIO Martepuana,
HO He YCBOWI ero AeTtanu, UCMbITbIBAET 3aTPyAHEHUS NPU PELUEHUN NpaKTUYecKMX 3adad. B oTBeTax Ha no-
CTaBfEHHbIE BOMPOCHI CTYAEHTOM AONYyLEeHbl HETOYHOCTU, AaHbl HE4OCTAaTOYHO MpaBuIibHblE (HOPMYMNNPOB-
KW, HapyLleHa NocneoBaTenbHOCTb B U3NOXEHUN NPOrpaMMHOro Matepuana.
OueHka «HeyaooBNEeTBOPUTENbHO» FOBOPUT O TOM, UTO CTYAEHT He 3HaAeT 3Ha4YUTENbHOW 4YacTu matepuana
no AUCUMNIIMHE, JOMYCKAEeT CYLEeCTBEHHbIE OLIMOKM B OTBETAX, HE MOXET PeLunTb NpakTU4eckme 3agayu
UIn peLlaeT ux ¢ 3aTpyAHEHUSAMM.

BbicTaBneHMe OLEHKM OCYLLeCTBNSAETCA C YY4eTOM ONUCaHUA NnokasaTenen, KpuTepyMeB U LUKan
OLeHUBaHUA KOMMNEeTeHUUA No QUucUUninHe, npeacTaBneHHbIX B Tabnuue 1.2

10. UHdopmaumnoHHOEe U MeToAnYeCcKoe obecnevyeHne y4ebHOro npouecca no ANCLUNINHE

B cooTBeTCTBMM C AENCTBYIOLLMMWN rOCY4APCTBEHHBIMU TpeboBaHUAMN AN peanu3aunn y4yebHoro
npouecca no aucumnnuHe obecneynBatollen kacdpeapon paspabaTbiBaeTcs U NOCTOSAHHO COBEPLLEHCTBYETCS
y4ebHo-meToamyeckuin komnnekc (YMKL), cooTBeTCTBYHOLWUIA AaHHOW pabo4yer nporpamme u npunaraemMsiin
K Hen. Mpu paspaboTtke YMKI kacheapa pyKoBoACTBYETCS YCTAHOBIEHHLIMU YHUBEPCUTETOM TpeboBaHUSMU
K ero CTpykType, cogepxaHuio u odopmneHuno. B coctas YMK[ BxogaT nepeyvmcrneHHble Hke n gpyrue
WUCTOYHUKMN y4eBHOW 1 y4ebHO-MeTOaMYEeCKon nHhopMaLmMmn, CpeacTBa HarnagHoCTy.

OnekTpoHHas Bepcust aktyanbHoro YMK[, agantupoBaHHasd ONsa CTYOEHTOB, BbICTaBSETCA Ha
Intranet-cepBepax BbinyckaloLwwero nogpasgeneHns 1 B areKTPOHHOM MeToanyYeckoM kabrnHeTe obyvaroue-
rocsi.
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NEPEYEHb
nuTepaTtypbl, peKoMeHayeMown
ANs U3y4eHusi QUCLMUNNUHBI

ABTOp, HAaUMEHOBaHWE, BbIXOAHbIE AaHHbIE Hoctyn
1 2
"eHeTn4Yeckmne OCHOBLI cenekummn pacteHuin. Tom 1. ObLasn reHeTuka pacteHuin. /Hayu.
pea. A.B. Kunbyeckuii., J1.B. XoTbinesa. — MuHck: benopycckas Hayka. - 2008. 551 c. http://www.studentlibrary.ru

https://www.studentlibrary.ru/ru/book/ISBN9785443704845.htm|?SSr=07E7081E215AD

Myxansckuin, B. A. BBegeHune B reHeTuky: YyebHoe nocobue/lyxansckuin B. A. - Mockea :
HUL NHOPA-M, 2019. - 224 c. (Bbicwee obpasosaHue: bakanaspuat) ISBN 978-5-16- http://znanium.com
009026-9. - TekcT : anekTpoHHbIW. - URL: https://znanium.com/catalog/product/1010779

Boukos, H. . MegnuunHckasi reHeTuka : y4ebHuk / noag pea. H. M. boykoBa. - Mockea :
MNA0TAP-Meana, 2020. - 224 c. : vn. - 224 c. - ISBN 978-5-9704-5481-7. - TekcT : anek- | http://www.studentlibrary.ru

TPOHHbIN 1 OBC "KoHcynbTaHT cTypeHTa" : [cawnT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970454817.htm

pasesa, B. W. MNeHeTuka : yuebHoe nocobue / B. W. pasesa. — lNeH3a : MrAY, 2019. — https://e.lanbook.com
129 c. — TekcT : aneKTpOHHbIW // JlaHb : anekTpoHHO-6mnbnuoteyHas cuctema. — URL:

https://e.lanbook.com/book/142019

KapmaHoBa, E. . MNpakTukym no reHeTuke : ydebHoe nocobue ans Bysos / E. . KapmaHo-
Ba, A. E. bonros, B. . MuTioTbko. — 2-e n3g., ctep. — CaHkT-lNeTepObypr : JlaHb, 2021. —
228 c. — ISBN 978-5-8114-7823-1. — TeKCT : 3NEKTPOHHbIA // JlaHb : 3NEKTPOHHO-
oubnuoTeyHas cuctema. — URL: https://e.lanbook.com/book/166343

https://e.lanbook.com

VMBaHuwes, B. B. OcHoBbl reHeTuku : yyebHuk / B.B. MBannwe. — Mocksa : PUOP : NH-
®PA-M, 2021. — 207 c. — (Bbicwee ob6pasoBaHue: bakanaspuar). — DOI:
https://doi.org/10.12737/17443. - ISBN 978-5-369-01640-4. - TeKCT : aNeKTPOHHbIA. - URL:
https://znanium.com/catalog/product/1542156

http://znanium.com

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

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

NMEPEYEHb PECYPCOB
I/IHd)OPMALl,VIOHHO—TEJ'IEKOMMYHI/IKALI,I/IOHHOVI CETU «MHTEPHET»
M NOKAINbHbLIX CETEN YHUBEPCUTETA,
HeobXxoaAUMbIX ANl OCBOEHUS AUCLUMIIUHbBI

1. YAaaneHHble 3NeKTPOHHbIe ceTeBble y4ebHble pecypcbl BpPeMEeHHOro AocTyna,
cdopMUpoBaHHble HA OCHOBaHMM NPSAMbIX AOrOBOPOB C NpaBoobnaaaTensimm
(3NeKTPOoHHble 6ubnuoTeyHble cuctemsl - ABC) ), HPopMaLNOHHbIE cCpaBO4YHble CUCTEMbI

HavmeHoBaHwue Hoctyn
OnekTpoHHO-6ubnmotevHasa cuctemaZNANIUM.COM http://znanium.com
OneKTpoHHO-0MbnmoTeyHast cuctema «W3gatenscrea JlaHb» http://e.lanbook.com

OnekTpoHHO-OMbnuoTeyHas cuctema «OnekTpoHHas Gubnuoteka TexHWYe- hitp:/fwww.studentlib

ckoro BY3a» («KoHcynbTaHT cTyaeHTa») rary.ru
CnpaBo4Has npaBoBas cuctema KoHcynbTtaHTlnoc JlokanbHasg ceTb yHU-
BepcuTeTa

2. OneKTpPOHHbIe ceTeBble pecypchbl OTKPbLITOro goctyna (NnpodeccuoHanbHble 6a3bl faHHbIX, Mac-
COBble OTKPbITbIe OHNaWH-KYpChl U Np.):

MOOK «leHeTuka», pasMeLleHHbIi Ha nnatdopme «OTKpbIToe obpasoBaHue, | https://openedu.ru/course/

BY3-paspabotuuk: MI'Y msu/GENETICS/
MpodpeccrnoHanbHble 6a3bl JaHHbIX https://clck.ru/MC8AqQ
3. OneKTpPOoHHbIe y4ebHble U y4eOHO-MeToAnYecKkme pecypchbl, NOAroToBNIeHHbIE B YHUBEpPCUTETE:

ABTOop(bI) HanmeHoBaHue Hoctyn
Kyabmuka C.M eHeTuka: kypc nekuun/ C.MM. KyabmuHa, W.B. MNoToukas. —

o Owmck, N3n-so ®IrBOY BIMNO OMIAY um. MN.A. CtonbinuHa, HCXB
2013. - 107 c.: vn.

H. B. XpamuoBa, | C60pHMK TECTOB No reHeTuke: yyebHoe nocobue, OMCKMI HCXB
W. B. MNoToukas, | roc. arpap. yH-T. - Omck : M3g-sBo OMIAY, 2009. - 115 ¢.
C. . KopHeBa
KysbmuHa C.I1., | l'eHeTuka: yqyebHoe nocobue / C.I. KysbmuHa, WN.B. lMoTou- HCXb

23



http://znanium.com/

MoTtoukasa U.B.

kas. — Omck, N3g-so ®rEOY BIMO OMIAY mm. M.A. Ctonbl-
nuHa, 2013. — 94c.: un.
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