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BBEOEHME

1. HacTtosiwee nsgaHue siBNSETCA OCHOBHBIM OPraHM3aumoHHO-METOANYECKUM AOKYMEHTOM y4ebHOo-
METOANYECKOro KOMMMekca no AMCUUNIIMHE B COCTaBe OCHOBHOW NpodyeccuoHarnbHONW obpasoBaTesibHON
nporpamMmmsl Bbicliero obpasosarus (OlNOMM BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AAaHHOW AUCLMMAVHBI.

2. CopepxaTenbHOW OCHOBOM ANns pa3paboTkM HaCTOALWMNX METOANYECKUX yKaszaHui nocnyxuna Pa-
©oyas nporpamma AMCLMNANHBI, YTBEPXAEHHAsi B YCTaHOBNEHHOM NopsiaKe.

3. MeToanyeckue acnekTbl pa3BuUTbl B y4ebHO-MeToaMYECKON nutepaTtype u apyrux paspaboTkax,
Bxoasawmx B coctaB YMK no gaHHon aucumnnuHe.

4. OocTtyn oby4varowmxcs K aneKTpoOHHON Bepcumn MeToamMyeckmx yKkazaHui no U3ydeHuo Qucumnnm-
Hbl, 0becneyeH B aNEKTPOHHON MHOPMaLMOHHO-00pa3oBaTenbHOM cpeae yHuBepcuteTa.

[Mpn 3TOM B 3MEKTPOHHYIO BEPCUIO MOryT ObiTb BHECEHbI TEKYLUME U3MEHEHWS U LOMOSHEHUs, Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HACTOSILLMX METOAMNYECKUX YKa3aHWUN.

YBaxaemble obyuatrowmecs!

MpucTtynas k ndydeHuto HoBow Ang Bac ydeBHowm aucumnnuHbl, HA4YHMTE C BOYMYMBOIrO MPOYTEHUS
paspaboTaHHbIx ana Bac kadegpor cneymnanbHbIX METOOUYECKMX YKa3aHuW. ITO NOMOXeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL ee ponb B Bawwem obpasoBaHum.

O3HaKOMUBLUMCb C OpraHn3auuoHHbIMKY TpeboBaHUsAMM kKadeapbl N0 3TOW AUCLUMNIMHE N COM3MEPUB
C HMMKM cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIV BbIOOP COBCTBEHHOW TakTUKM U cTpaTerun yyebHon
AesATenbHOCTH, yoepeyub cammx cebs OT Hepas3yMHbIX PeLLeHWIn N0 OTHOLLEHMWIO K HEeW B Hayarne cemecTtpa, a
He Torga, Korga yxxe ctaHeT Mo3AHo. Vicnonb3ysa 3T ykasaHus, Bel 6e3 ononHWTeNbHbIX OCNOXHEHWUI No-
gongeTte K MPOMEXYTOYHOM aTtTecTauuy Mo 3TOW AMCLMNMMHE. YCNEeWHOCTb aTTecTaumn 3aBucuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B Lensx obecne-
YeHWs1 KOTOPOW M paspaboTaHbl T METOAMYECKNE YKa3aHUS.



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

YuebHas aucumnnvHa «FeHeTuka pacteHuiny aBnsieTcst pakynbTaTUBOM.

Yenb ducyunnuHbl — hopMMpoBaHue y obyyatoLmxcsi 6a3oBbiX 3HAHWUIA OCHOB FreHETUKM pacTeHWUN,
nonyyeHne MMn NEPBMYHOIO OMbiTa B 06MacT! reHeTUYECKMX TEXHOMOrMi B 0611acTu reHeTUKU pacTeHN .

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:

3HaTb coBpeMeHHble NpobnemMbl rEHETUKN pacTEeHWUn, TEOpeTUYECKUE OCHOBbI (YHKLNOHUPOBAHUSA
pacTEHUI MpU Pas3nUYHbIX CUCTEMAX Pa3MHOXEHUS.

YMeTb NPUMEHSITb FeHETUYECKNE METOAbl aHann3a NPUPOAHLIX NONYNSALMNA U FEHETUYECKUX KOMIEK-

LA

Xo4a n npnemMmosB ononorum pa3BuTu.

BnageTb HaBblkaMu pelweHna npakTn4ecknx 3anad, Tpe6y}ou.W|x MOJ1EKYIAPHO-TreHETN4YeCKoro noa-

1.1. MepevyeHb KOMMNETEHLMI C yKa3aHMEM 3TanoB UX (hopMUPOBAHUA B pe3yribTaTe OCBOEHUs y4eb-
HOW OAUCLUMIIUHBI:

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

Koa n Haume-
HOBaHue WH-
AuKaTopa goc-

KoMnoHeHTbI KOMMeTeHUUN,

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

LMnanHa y
TVOKEHWM KOM= ™ aTh 1t nonn MeTb genatb BNageTb HaBblKamu
Kog HavMeHoBaHue neTeHuUmn ymere A A
mMaTb (oevicTBoBaTh) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTEeHLUN
OlK-1 | CnocobeH pewatb | NO-1 [JeMOHCT- | coBpeMeHHble NPUMEHSTb reHe- | peLleHns NnpakTuye-

TMMNOBbIE 3aa4n
npodpeccuoHarnb-
HOW OeATeNbHOCTU
Ha OCHOBE 3HaHUN
OCHOBHBbIX 3aKOHOB
MaTeMaTU4ECKMX,
€CTEeCTBEHHOHay4-
HbIX 1 0bLenpo-
dreccuoHarbHbIX
ONCLMNIWH C Npu-
MEHEHNEM WH-
dopmMaLMnoHo-
KOMMYHWKaLMOH-
HbIX TEXHOMNOIMN

pupyeT 3HaHue
OCHOBHbIX 3a-
KOHOB MaTema-
TUYECKMX, ecTe-
CTBEHOHAaY4HbIX
n 06-
wenpodeccuo-
HarbHbIX guC-
LMNNWH, Heob-
XOAN-MbIX Ans
peLIeHns Tuno-
BbIX 3a4a4 B
obnacTtu arpo-
HOMUK

npobnemsbl re-
HeTWUKM pacTe-
HUK, TEOpeTun-
YecKkne OCHOBbI
dYHKUNOHNPO-
BaHWA pacTe-
HUW Npu pas-
NNYHBIX CUCTE-
Max pasMHoO-
XeHus.

TU4eckme MeToabl
aHanusa npupoga-
HbIX NONyNAUMA 1
reHeTU4eCKnX
KONNeKUMi.

CKuX 3afau, Tpe-
ByroLwmx monekynsp-
HO-reHeTUYecKoro
nogxoa v npuemos
Buonorum passutus.
HOeMoHcTpupyeT ro-
TOBHOCTb KpUTUYE-
CKV aHanu3npoBaTb
nHdopmaumio B 06-
nacTv reHeTukn pac-
TEHWI N MHTerpmpo-
BaTb MOMNy4YeHHble
3HaHWSA B NPOEKTHYIO
3agaqy.

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

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

YmMeeT npume-
HSITb COBPEMEH-
Hble reHeTu4e-
CKMe TeXHONornm
Ons pelenns
NoCTaBEHHbIX
3agay, NporHo3su-
poBaTb U ornpe-
Oenatb NOTeHUn-
an ux ncnornb3o-
BaHwUs.

Bnageet HaBbikaMu
CpaBHEHUs1 UCMNofb-
3yeMbIX TEXHONOTUN
C Y4ETOM BO3MOXHO-
CTen 1 COBPEMEHHbIX
TpeboBaHM K OLEH-
Ke adppekTnBHOCTU
npouecca.
[OeMoHcTpupyeT ro-
TOBHOCTb MacLuTa-
OupoBaTthb paspaba-
TbiBaeMbl€ reHeTu-
Yyeckne TEXHONOMK ¢
Yy4€TOM KX MOTEH-
uunana v nepcnekTus
pasBUTUS, KOPPEKTU-
poBaTb peanvsauuio
TEXHOMOrMM B COOT-
BETCTBMM C JAHHBIMU
O ee BNUSHUK Ha
OKpYXaloLLyto cpeay.




1.2 OnucaHue nokasarenemn, KputepueB U LWWKan oueHnBaHuA KOMNEeTeHLM Mo AUCLMNIINHE

[NokasaTtenb oue-

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»

dopmbl 1 cpef

NHaekc n Koa wHaukato-
A 0 MHA| - WNHauKkaTopbl KoMMe- HUBAHWS — 3HaHUS, _ Xapaktepuctuka chopMUPOBAHHOCTY KOMMNETEHLIMM Ba KOHTPO:
HasBaHue pa AOCTIKEHNN TeHLMM yMEHMS!, HaBbIKN KomneTeHuyus B NonHoM Mepe CchopMMpoBaHHOCTL KoM~ | CchopMMPOBAHHOCTL kKoMme- | COpMMPOBAHHOCTb KOMME- | dhopmuposaH
koMneTeHuum KOMNETEeHLUN (BnageHns) He cdopmupoBaHa. Nveto- NETEHLIMM COOTBETCTBYET | TEHLMWW B LEENIOM COOTBETCT- | TEHLIMM MOJHOCTbIO COOTBET- KOMMEeTEHLN
LLIMXCHA 3HAHWIN, YMEHUIA U Ha- MWHUManbHbIM TpeboBa- ByeT TpeboBaHuaM. Mmeto- cTByeT TpeboBaHuAM.
BbIKOB HEJOCTaTOYHO ANs HuAM. NmetoLymxcs 3Ha- LLMXCA 3HAHUIN, YMEHUI, MmetoLwmxcsa sHaHuiA, yme-
peLLeHns NpakTuyecknx (npo- HWUI, YMEHWIA, HaBbIKOB B HaBbIKOB 1 MOTMBAaLUM B HWW, HaBbIKOB M MOTMBALMN
deccroHanbHbIX) 3agay Lenom AOCTaTo4HO Ans Liernom AoCcTaTo4HO Ans B MOSTHOM Mepe AO0CTaToO4YHO
peLLeHns NPaKTUYECKNX peLleHns CTaHAapTHbIX ANSA peLUeHns CIoXHbIX
(npodeccuroHanbHbIX) npakTnyeckux (npodeccuo- npakTnyeckux (npodeccuo-
3apay HanbHbIX) 3agay HanbHbIX) 3agay
Kputepumn oueHnanus
[MonHoTa 3HaHun 3HaeT coBpeMeH- He 3HaeT coBpeMeHHble Npo- [ToBEPXHOCTHO OpPUEHTYU- CB0b6OAHO OpueHTUpyeTCs B B coBeplieHcTBe BNageet
Hble npobnembl 6rembl reHeTVKN pacTeHun, pyeTcs B COBPEMEHHbIE COBpPEMEHHbIE Npobnemsl 3HaHUSAMK O COBPEMEHHbIE
reHeTuKn pacTe- TeopeTnyeckne OCHOBbI PyHK- npobnembl reHeTukn pac- reHeTUKN pacTeHui, Teope- npobnemsbl reHeTVKn pacTe-
HWI, TeopeTuye- LIMOHVMPOBaHNS pacTeHWn npu TEeHUN, TeopeTnyeckme THUYECKNE OCHOBbI (PYHKLMO- | HWIA, TEOPETUYECKNE OCHOBBI
onKk-1 V-1 fe CKNe OCHOBbI pasnunyHbIX cucTemax pas- OCHOBbI (PYHKLIMOHUPOBA- HVPOBaHWSA pacTEeHWI Npu YHKUMOHNPOBaHNS pacTe-
c 6 MOHC?”KI: or PYHKLMOHMpPOBa- MHOXEHUS. HWS pacTeHuii nNpu pas- pa3nuyHbIX cUCTeMax pas- HWA NPV pasnmnYHbIX cucTe-
nocooeH 3Hang o%:oa HUSI pacTeHuiA npu NNYHBIX CUCTEMax pas- MHOXEHWS. Max PasmMHOXeHWS.
petark Tmno- pasnunyHbIX cUCTe- MHOXEHUSI.
Bble 3a7a4un HbIX 3aKOHOB Max pasMHOXEHUs!
npodpeccumo- matemaTtunye- )
HamnbHOM Aes- | CKUX, ecTtecT- =
aneHov ne Hanuune ymeHui YMmeeT npuMeHsTb He ymeeT npuMeHsTb reHeTu- | YMeeT npuMeHsATb reHeTu- | CBoboAHO npuMmeHsieT reHe- | B coBeplueHCTBe NpuMmeHsieT
TENbHOCTU Ha | BEHHOHAY4HbIX
OCHOBG 3H3 " 06u.|,er|yo reHeTuyeckve mMe- Yeckne meToAbl aHanmaa npu- Yyecknme MeToAdbl aHanu3a | TUYeckue MeToAdbl aHanusa | reHeTuyeckue MeToAbl aHa- BOMPOCHI U C
U OGHOBHBIX d)eCCI/IOHF;J'Ib TOAbl @aHanun3a POAHbLIX NONYMSALMUA U FreHeTU- NPUPOAHBIX MONYNAUMA U | NPUPOAHBIX  MONYNsAUMA U | NA3a NPMPOAHbIX NONYNSALMIA TYaLMOHHbI¢
NpUpoAHbIX Mony- YeCKUX KOMMEKLMNA., rEHeTUYECKMX KOMNMNEKUMA. | FeHEeTUYECKMX KONMeKUUi., N TeHETUYECKUX KOMMEKLUIA. 3afjaHvs
3aKOHOB Ma- HbIX AUCUMN- -
NAUMIA N reHeTuYe-
Tematuye- IMH, Heobxo- .
CKUX, ecTecCT- OUMbIX Onga CKIX KONTIEKLIAN.
BeH;—IOHayLI- peLLEHIs THMO- Hanunyve HaBbIkoB Bnageet HaBblikamu | He umeeT HaBbIkoB pelleHnss | meeT HaBblku pelueHusi | Mimeet yrnybneHHble HaBblkk | iIMeeT OTNWYHble  HaBbIKW
HbiX 1 OBLLE- | BbIX 33734 B (BnageHune onbIToMm) peLueHns nNpakTu- npakTU4ecknx 3agad, Tpe- npaKkTU4YecKUX 3adav, Tpe- | peLleHns NPakTUHecKux peLueHus NpaKTUYeCKUX
npodeccuo- | o6nacTi arpo- Yeckux 3apad, Tpe- OyroLLMX MONEKYNApHO- OyloLWMX  MOMeKynapHo- | 3agad, Tpebytolmnx Moneky- | 3agad, TpebytoLmnx Moneky-
HaNbHBIX UG- | HOMUN BytoLLMX Moneky- reHeTU4ecKoro NoaxoAa u reHeTM4eckoro noaxofa W | NApHO-reHeTUYecKoro noa- NApHO-TeHeTMYeckoro  nog-
LUMNAVH © nsApHO- npuemos Guonornn passutus. | nNpuemos Guonorumn passu- | xoga u npuemos Gronorum xoda u npuemoB 6uonorum
reHeTU4EeCKOr T™”s. BUTUS. BUTUSI.
NpyMeHeHneM n?) ?(o :; I:’ 3e- pa3 pas
MHopmMaLm- A 6ﬂ P
OHHO- MoB 6uonorun pas-
KOMMYHUKa- BATUS.
LIMOHHbIX TEX- MA-20mk1 Uc- lMonHoTa 3HaHun 3HaeT coBpeMeH- He 3HaeT coBpeMeHHble reHe- 3HaeT coBpeEMEHHbIE re- YBepeHHO 3HaeT CoBpeMeH- B coBepLueHcTBe 3HaeT
HOTOTVN nonb3yeT 3Ha- Hble reHeTnyeckme TUYECKNe TEXHOMNOrm, nc- HeTn4Yeckve TEXHOMOTUK, Hble reHeTU4Yeckne TEXHONO- | COBPEeMeHHble reHeTuyeckne

HUSI OCHOBHBbIX
3aKOHOB MaTe-
MaTUYECKUX U

€CTeCTBEHHbIX
Hayk ans pe-

TEXHONOrMu, uc-
nonb3yemMble npu
paboTe ¢ pacte-
HUSIMU.

nonb3yemble npu pabote ¢
pacTeHusImu.

ncnonb3yemMble npu pabo-
Te C pacTEHUAMM.

MK, UCMOSb3yeMble Npu
paBoTe C pacTeHUsIMU.

TEXHOSIOMK, UCMOoSb3yemble
npu paGoTe C pacTeHUsIMU.

BONPOCHI U Cl
TyaLUOHHDbI¢
3agaHua




LeHUa CTaH-
OapTHbIX 3agay
B arpoHOMun

Hanuune ymenui

YMmeeT npumeHsiTb
COBPEMEHHble re-
HeTu4eckne TeXHO-
norvu ans pelue-
HWS NOCTaBMNEHHbIX
3agad, NporHosu-
posaTb U onpege-
NATb NOTEHUMan ux
Mcnonb3oBaHus

He ymeeT npumeHsTb cospe-
MEHHbIE reHeTU4eckne TEXHO-
norun Ans peLleHns nocTas-
NEeHHbIX 3aAad, NPOrHO3Mpo-
BaTb 1 OnpeaensaTb NoTeHuu-
an ux UCronb30BaHns

YMeeT npumeHsATbL coBpe-
MEHHbIE reHeTn4eckme
TEXHOMNorvn Ans pelleHns
nocTaBneHHbIX 3agad,
nporHo3npoBaThb 1 onpe-
AenaTb noteHuman nx
MCMOrb30BaHNS

YBEPEHHO yMeEeT NPUMEHSATb
COBPEMEHHbIE reHeTu4eckne
TEXHOMOTWN ANS peLleHns
nocTaBneHHbIX 3aaay, Npo-
rHO3MpoBaTh W onpeaensiTe
noTeHuman ux ucnosb3oBa-
HUS

B coeeplueHcTBe ymeet
NPUMEHSTb COBPEMEHHbIE
reHeTU4eckme TEXHONormm
Onsa peweHunsa noctaBlieH-
HbIX 334a4, NPOrHO3MPOBaTh
1 onpepensaTb noTeHuman ux
ncnonb3oBaHUA

Hanuune HaBbikoB
(BnageHue onbITom)

Bnageet HaBbikamu
CpaBHEHUsI UC-
nonb3yeMbIX TEX-
HOMOTUI C YY4ETOM
BO3MOXHOCTEWN U
COBPEMEHHbIX Tpe-
boBaHuI K OLEeHKe
adppekTnBHOCTN
npovecca.

He Bnageet HaBblkamu cpas-
HEHWs1 NCNONb3yeMbIX TEXHO-
noruii ¢ y4ETOM BO3MOXHO-
CTen 1 coBpeMeHHbIX Tpebo-
BaHW K oLeHKe 3P EKTUBHO-
CTW npouecca.

Brnageet HaBblkaMu cpaB-
HEHWS NCNONb3yeMbIX
TEXHOMNOrMIM C y4ETOM
BO3MOXHOCTEW M COBpe-
MEHHbIX TpeboBaHuUi K
oLEeHKe ahheKTUBHOCTH
npotecca.

Bnageet yrny6neHHbimu
HaBblkaMW CpaBHEHUS KC-
nonb3yeMbIX TEXHOMOIWiA C
YY4ETOM BO3MOXHOCTEN U
COBpEMEHHbIX TpeboBaHUiA K
oueHke adhpekTnBHOCTN
npotecca.

B coeeplueHcTBe Brnageet
HaBblKamy CPaBHEHUSI UC-
nornb3yeMbIX TEXHOMOMMN C
YY4ETOM BO3MOXHOCTEN U
COBpEMeHHbIX TpeboBaHui k
oLeHKe ahheKkTUBHOCTH
npotecca.




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

21

opraHM3aL|MOHHa$I CTPYKTypa, TOyAO€MKOCTb U NiaH ndyyeHnda gncumniuHbl

Tabnuya 2.1 MecTto y4ebHOIM AncumnnuHel B y4ebHOM nnaHe, rpaduke yyebHoro npouecca no OlMOIT; eé

cemMecTpoBasd ceTka

Bug yyebHon paboTsl

TpyooemMKkocTb, Yac

CeMeCTp, Kypc*

OYHas dopma

3a04Has opma

3 cem. Ne cem.

1. KoHTakTHasa paborta 54
1.1. AyauTtopHble 3aHATUA, BCEro 54
- nekumnmn 20
- MPaKTUYECKNe 3aHATUA (BKIOYas ceMmnHapsl) 10
- nabopartopHble paboTbl 24
1.2. KoHcynbTauum (B COOTBETCTBUM C y4E€OHBIM NNaHOM)
2. BHeayauTOopHasa akagemuyeckas pabora 54
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbIX CAMOCTOS- 30
TellbHbIX paboT:
BbinonHeHue n cgada/3awmuTa MHANBMAYansHOro/rpynnoBoro
3apaHua B Buae**
- Nnpe3eHTauum 20
- pecbepaTa 10
2.2 CamonoArotoBKa K ayAUTOPHbIM 3aHATUAM 16
2.3 CamocTosiTenbHOE U3y4yeHne TeM QUCLMMIIUHbI
2.3 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJb-
HO-OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMBIX B pamKax Te- 8
KYLLLero KOHTPONSA OCBOEHMS ONCUNMINHBI (3@ UCKITHYeHUEM
ydménHbix e nn. 2.1 —2.2):
3. MoaroToBKa 1 cpava 3k3aMeHa No UToram OCBOEHUA 36
AUCLUNIINHBI

Yachbl 144
OBLLAA TpyaoeMKOCTb AUCLMNIN- JaueTHBIC SONHN-
Hbl: 4

Ubl
lNpumeyaHue:

* — cemecmp — 4151 O4HOW U OYHO-3204HOW POPMbl 0BYYEHUS, KYPC — AN 3a04HON (hopMbl 00y4eHNUs;
** — KP/KI, pedepaTalacce/npe3eHTaumm, KOHTPObHOW paboThl (4N obyyarowmxca 3ao4Hon bopmbl
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 y4eO6HOM AUCLUNIINHDI
M obwan cxema e€ peanusauuu B y4e6HOM npouecce

TpyooeMkocTb pasgena n eé .
pacnpeneneHve rno sugam 3 g
y4yebHon paboTbl, 4ac. S =
KoHTakTHas paboTa 85
AyguTtopHas | | BAPC $3c
Homep v HanmeHoBaHune = pa6oTa § z PooME! TovILer < g g
pasgena =) 3aHsTHs | © T , P i S23
y4eBHOM UCUUNINHDI. 8 ° o 8 - ¢ 3 KOHTpOJ‘IFI%CI‘IeBae- - g_
YKpynHEHHbIE TEeMbI pa3gena z| 2 S|s$>5 s g MOCTI M Tl | IPOMEXY- 56 ®
o|S|Z|8 3 F 9 Z| o|Q m TouHas atTecTauns 2=z
SIEIRCIRC gl55E @ S ©  MPOMEXyTOHHOI zQ
lolc| = == glC = aTTecTaumu I
c E X|>o0 I @
2l Egp|oe J I S m
S|28(58 . g3
1 213]4]|5] 6 718 9 10
| OuHas ¢opma o6yyeHuUs
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3|eHeTnyeckne MeToabl cenexkumm 17181214| 2 9 onpoc OnK-1
4|l 'eHeTMKa MMYHMTETa PacTeHNN 1718l1214a] 2 9 ornpoc OnK-1
5| eHeTrKa oOHTOreHesa pacTeHum 19110/4 |4 | 2 9 onpoc OnK-1

'eHeTnYecKMe TEXHONOTUN PacTeHNI 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

3. O6wume opraHusauMoHHble TpeboBaHUA K y4eOHOM paboTe cTyaeHTa

3.1. OpraHusauus 3aHATUI N TpeboBaHUsA K yuebHOM paboTe CTyAeHTa
OpraHusaums 3aHATUIA N0 AUCUUNIMHE HOCUT UMKNNYeckun xapakrtep. o Tpem pasgenam npegycmoT-
peHa B3anmoyBsA3aHHas Llenodka y4yebHbIx paboT: nekuusa — camoctosiTenbHasa paboTa cTyaeHToB (ayau-
TOpHasa 1 BHeayauMTopHad). Ha 3aHAaTuAx cTyaeHyeckas rpynna nonydaet 3aaHus U pekoMeHaaumm.
[ns cBoeBpeMeHHOW NOMOLUM CTyAeHTaM Mpu U3ydeHun QUCUUNIUHBI Kadeapon OpraHusylTca WHAW-
BMAYyanbHbIE U FPYNMNOBbIE KOHCYMbTaUMW, YCTaHaBNMBaETCA BpeMS MpUema BbINOJIHEHHbIX paboT.
Mo utoram nsyyeHnst QUCLMNIMHBI OCYLLIECTBNSAETCA aTTecTaums cTygeHTa B (hopme TECTUPOBaHMUS.
YunTtbiBad cTaTyC AOUCUMMIMMHBI K €€ W3YYEeHMIO MpeabsBhsioTcs Ccrneayllmne OpraHn3auyoHHbIe
TpeboBaHus;:
obsa3aTenbHoe nocelleHne CTygeHTOM BCEX BUAOB ayAUTOPHBIX 3aHATUI;
BELlEHMNE KOHCMEKTa B XOA€E NEKUMOHHBIX 3aHSATUN;
KayecTBEHHasi CaMOCTOsATENbHAs NOArOTOBKA K MPAKTUYECKUM 3aHATUAM, akTMBHasi paboTa Ha HuX;
- aKTMBHas, pUTMU4YHas CamMOCTOATENbHas ayauTOpHas M BHeayaMTOpHas paboTa CTydeHTa B COOT-
BETCTBMM C NnaHoM-rpadhukom, npeacTtaBrneHHbIM B Tabnuvue 2.1; cBOEBpeMEHHasl coada npenogasa-
TEn OTYETHbLIX AOKYMEHTOB MO ayaUTOPHbLIM U BHEAQYAMTOPHBIM Buaam pabor;
- B CryyYae Hanuyus NponyLeHHbIX CTYAEHTOM 3aHATUMAM, HEO6X0OMMO NONYYUTb KOHCYMbTaLMio Mo
noaroToBke N 0PoOpMMAEHMIO OTAENbHbBIX BUAOB 3aJaHUN.
[ns ycnewHoro ocBOeHUs Kypca, CTyAeHTy npegnararTcs y4ebHO-MHOPMaLMOHHbIE UCTOYHUKU B
BUAE y4ebOHoN, y4ebHO-MeTOANYECKON NUTEPATYpPbl U KOMMNIEKTa BUAEOUILMOB N0 BCEM pasgenam.
Mpu peanusaumm NporpamMmmbl AUCLMNINHBI MPUMEHSIIOTCSA 3NEKTPOHHOE 06y4eHne 1 QUCTaHLUMOHHBIE
obpasoBatenbHble TexHonoruu. MpumeHeHne 30 u OOT npwu peanvsauuu QUCUMNNMHBLI NPeACTaBlEHO B
pasgene 11. (npumeHeHne 30 1 AOT TonbKO AN 0YHO-3a04HOM POPMbI)

3.2 YcnoBus gonycka K 3Kk3amMeHy

Ok3ameH sBnsieTcd OPMOW KOHTPONS, KOTOPbIA BbiCTaBnseTcd obyyawwemycs CcornacHo
MonoxeHns O TekyLlen, MPOMEXYTOYHOW aTTecTaumm ctygeHToB u cnywatenen 8 #r60Y BO Omckun FT'AY
um. .A.CTonbinuHa, BbLINOMHMBLUEMY B MOSHOM OObemMe BCe nepedvucrieHHble B n.2-3 TpeboBaHusa K
yyebHol paboTe, npoweawmnin Bce BuAbl TECTUPOBaHW. B crnyyae He MOMHOIO BbLIMOMHEHWUS YKa3aHHbIX
YCMOBWI NO YBAXMUTENbHOW MPUYMHE, CTYAEHTY MOryT ObiTb NpeanoXeHbl UHAMBMAYaNbHblE 3adaHus Mo
nponyLeHHoMy y4ebHoMy mMaTepuany.

4, IleKUNOHHbIEe 3aHATUA
[ns nsyvatolmx ancumnnmiy «I'eHeTuka pacteHniny YMTalTCa  NeKUUn B COOTBETCTBUM C MiaHOM, NpeacTas-
NeHHbIM B Tabnuue 3.

4.2. JlleKUMOHHbBIN KypC.
MpuMepHbIN TeMaTUYeCKMIA NaH YTeHUs1 NeKLuMn no pasgenam y4eb6HOW AUCLMNIIUHbI

Homep TpyooemMkocTb
© no pasgeny, 4yac. Vcnonb3yemele
5 g Tema nekyuu. OuyHas 3304yHasg | WHTEpakTUBHbIE
= = OcCHOBHbIe BOMPOCHI TEMbI cdopma cdopma dopMbl
81 c
CTpykTypHO-(hbyHKLUMOHaNbHas opraHu3auma reHoma
pacTeHun u aHanu3 ¢pyHKLUN reHa:
1.CTpyKTYpHO-bYHKLMOHArbHas opraHm3auus reHoma Texuus-
1 | 2.'eHOM xnOpONNacToB U MUTOXOHAPUN
. BM3yanusauus
3.MobunbHblE reHETUYECKNE 3NTEMEHTbI PaCTEHUI
4. TpaHCMNO30HHbIN MyTareHes3 pacTeHun
5. MyTauWOHHbIN aHanu3 ansa naydyeHus yHKLMM reHoB 4
5 CuctemMbl pa3aMHOXEHUs1 PaCTEHUN U UX FEHEeTUYECKUN Jlexuns-
KOHTpPOIb: 4 BM3yanu3auus
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1.2Kn3HeHHble UMKIbl pacTeHun
2.[1ByoOMHOCTb
3. Anomukcmc

4. KoopgmHupoBaHHOe pasBuTHe 3apodbllla 1 aHgocnepmMa

leHeTU4YecKMe MeToAbl CeneKkumn:
1. Nonunnongus.
2. AHeynnonaunsa

(LIMC).

HUR.
5. XpoMOCOMHas MHXXeHepust pacTeHUN

3. Uutonnasmartumyeckast My>ckasi CTEPUNbHOCTb pacTeHUi

4. CnoHTaHHbIN 1 NHAYLMPOBAaHHBIN MyTareHes y pacTe-

Jlekuus-
BM3yanu3aums

FeHeTUKa UMMYHUTETa pacTeHUN

1. MNoHATME MMMYHUTETA PacTEHUN.

2. OCHOBHbIE TUMblI UMMYHUTETA PacTEHWUN
YECKOro BPOXAEHHOTO MMMYyHUTETa pacTeHUN

CKOro BpoXgeHHoro MMmMmyHuTeTa.

3. MOJ'IEKyJ'IﬂpHO-I'eHeTVI'-IeCKVIe MeXaHU3Mbl Hecneu,mcbm-

4, MoneKynﬂpHo—reHeTquCKme MeXaHU3Mbl cneu,mcbmqe-

Jlekuns-
BU3yanusaumsi

FeHeTuKa oHTOreHe3a pacTeHUN
1.06wWwwme NnprHUMNbI PErynsaumMm passutmus pacTeHnn.

dmToropmMoHamu.
3. M'eHeTMYeCcKMn KOHTPOMb MopdoreHesa pacTeHUN.

poabiwa.

2. leHeTnYecKkne OCHOBbI perynsaunm pasBuTus pacteHun

4. eHeTNYeCcKMIn KOHTPOrb PasBUTMS pa3HbiX AOMEHOB 3a-

Jekuus-
BM3yanu3auums

cenekuum n cemeHoBoOACTBa
1. FeHeTnyeckas MHXeHepUsa pacTeHun

2. [eHOMHOe pefakTMpoBaHME pacTeHU
3. MonekynsipHo-reHeTu4eckue MapKepbl

leHeTUYecCKne TeXHONOrMm paCTeva B peweHuu 3agad

4

Jlekuns-
BU3yanusaumsi

O6was TPyao&MKOCTb NEKLMOHHOTIO Kypca 20

Bcero nekuuii no y4ebHOM AUCLMNINHE: yac

M3 HUX B MHTEPaKTUBHOW chopme:

4ac

- 0YHasa popma obyyeHust 20

- 0YHas popma 0by4eHust

20

- OYHas cokpalleHHasi hopMa 06y4YeHus -

- OYHas cokpalleHHasi hopMa oby- -
YyeHusi

lNpumeyaHus:

- MaTepuanbHO-TEXHMYECKOEe obecrneyeHne neKUMOHHOro Kypca — cM. [NpunoxeHue 6.
- obecneyeHne NEKUMOHHOrO Kypca y4ebHon, y4ebHO-MeTOOUYECKON NUTEPATYPON U MHbIMU BGUBNMOTEYHO-

WH(OPMALIMOHHBIMU  pecypcamMu Ku cpeacteamu
XeHus 1 un 2

obecneyeHus obpasoBaTenbHOro npouecca — cMm. [Npuno-

5. I'Ipak'mqecme 3aHATUA No gucumniivHe U noaroToBka CtyaeHTa K HUM

I'IpakqueCKme 3aHATUA MO KypCY NpoBOOATCA B COOTBETCTBMU C Mi1aHOM, NpeacTtaBfieHHbIM B Tabnuue 4.

Tabnuua 4 - MNMpMMEepHbIN TEMaTUYECKUIA NTaH CEMWHAPCKMX 3aHATUI MO pasgernam y4ebHon ANCUMNINHbI
Neo TpyOoémKocTb
| = Tema 3aHsaTUA/ no pasaeny, WNcnonbsyemble CBA3b
o S| & MpumepHbIe BONpoCkl Ha obCcyxaeHne 4ac. WHTEPaKTUBHbIE | 3aHATUS
(=} = [*N ~ *
ag| = (Ang 3aHATUI B chopmaTe CeMUHAPCKUX) ounas 3309Has dopMbl c BAPC
a2 ™
- dopma dopma
1 2 3 4 5 6 7
1 1 CTpyKTYpHO-(pYHKLUMOHaNbHasa opraHusauns 2 Mosroson wtypm |Y3 CP,
reHoma pacTeHu 1 aHanum3 yHKUUN reHa ocn
> > Cnctembl pa3sMHOXEHUS pacTeHU N NX re- 2 Mosroson wtypm |Y3 CP,
HETUYECKUIN KOHTPOIb ocn
2 Mosroson wtypm |Y3 CP,
3 3 'eHeTU4eckMe MeToabl cenekuum ocn
o 2 Mosroson wtypm |Y3 CP,
4 'eHeTuKa MMMyHUTETa pacTeHui ocn
'eHeTnKa OHTOreHesa pacTeHumn 2 Mosroson wtypm  |Y3 CP,




| | | ocn

Bcero npakTn4eckmx 3aHATU No y4ebHON gUCLMNIIMHE: 10 M3 HUX B MHTEpaKTUBHOW hopme: yac

- O4Hada cbopma obyyeHus| 10 - OYHasa popma obyyeHus 10

B TOM yncne B hopmarte ceMMHapCKNX 3aHATUN:

- O4Hasa chopma oby4eHus 10

* YcrogHble 0603HavYeHust:
OCI1 - npegycmoTpeHa obsizaTenbHasi camonoArotoBka K 3aHatuio; Y3 CPC - Ha 3aHSTUM BbIQaéTcs 3agaHue Ha KoHKpeTHyto BAPC;
MNP CPC - 3aHsiTVe cogepxaTtenbHo 6asupyeTcsi Ha pe3dynbTaTax BbINOMNHEHUS CTyAeHTamu KOHKkpeTHon BAPC;

lMpumeyvaHus:
- MaTepuanbHo-TeXHUYeckoe obecneveHne NpPakTUHecKnX 3aHATuA — cm. MpunoxeHve 6

- obecneyeHne NPaKkTUYECKUX 3aHATUI Y4eGHON, Y4eBHO-METOANYECKON NUTEPATYPO U UHBIMU GUBIMOTEYHO-MHDOPMALIMOHHBIMU  pecyp-

camum U cpeacTBamu  obecneyeHusi obpasoBaTtenbHOro npouecca — cM. Mpunoxenus 1 m 2

JNaGopaTopHbI NPaKTUKYM.

MprMepHbIN TeMaTUYeCKUIA NNaH NabopaTopHbIX 3aHATUM NO pa3genamMm AUCLUNIINHDI
No Tema nabopaTtopHon TpygoemkocTb J1P, Cssasb ¢ BAPC MpumeHsiemble
- paboThbl yac. WHTepaKTVBHbIe
. OYHasi 3a04- L > Vo dhopMbl 0Byye-
So| &% | thopma Han P22 8 &in o0 HUS
85 & | = dop- @S TTi=2LE
o occp@® m o0
ma
1 2 3 4 5 6 7 8 9
CTpyKkTypHO- 4 + + WccneposaHnue
1 1 1 dyHKUNOHanNbHas opEaHmsa— HacCTHOTO crny4as
LMs reHoMa pacTeHum u
aHanu3 yHKLMN reHa
CuncTtembl pasaMHOXeHUs pac- 4 + + MoaroBoii WTypm
2 2 2 | TEHWI N NX reHEeTUYECKNI
KOHTPOIb
3 |3 3 "eHeTu4eckne metoabl ce- 4 + + Wccneposaxne
nexkumu YacTHOro cryyast
4 |a 4 FeHeIMKa UMMYyHUTETA pac- 4 + + Mo3sroBoii LWTypM
TEHNN
5 |5 5 FeHeIMKa OHTOreHesa pac- 4 + + Wccneposaxne
TeHNnN YacTHOro cny4as
"eHeTU4ecKkne TexHomnornm 4 Wccneposaxne
6 6 6 | pacTeHui B pelLueHnn 3agad HacCTHOTO cny4as
cenekuymm n ceMeHOBOACTBA
Wtoro N1IP 5 O6was TpygoemkocTb JIP 24
lMpumeyaHus:

- MaTepuanbHo-TEXHNYeckoe obecneyeHe nabopaTopHoro npakTukyma — cM. MNpunoxeHue 6;
- obecneyeHne NabopaTopHOro NpakTukyMa y4ebHom, y4ebHo-MeToanyYeckon nutepaTypon 1 MHbIMU BUBNMOTEYHO-MHOPMALMOHHBIMU
pecypcamu 1 cpeacTeamm obecnedeHns obpasoBaTenbHoro npouecca — cM. Mpunoxenus 1 m 2.

MoprotoBka oby4alOLMXCA K NPaKTUYECKMM 3aHSATUSM OCYLLIECTBMSETCA C y4eTOM OOLLen CTpyk-

Typbl y4ebHoOro npouecca. Ha npakTu4ecknx 3aHATUSX OCYLLECTBNSIETCA BXOAHOW U TEKYLLUA ayaUTOPHBIN
KOHTpOIb B BUAE onpoca, N0 OCHOBHbLIM MOHATUSAM OUCLMMNIIUHBDI.
MoproTtoBka K NMpakTUYECKMM 3aHATUSI NoapasymeBaeT BbINOMHEHWE LOMALLHEro 3ajaHusi K odepeaHoMy
3aHSTUIO MO 3adaHUsIM NpenogaBaTtens, Bbl4aBaeMbIM B KOHLE MNpeablayLIEro 3aHATUS, a Takke U3ydeHune
MacCOBOr0 OTKPbITOrO OHNaMH-Kypca «'eHeTuka pacTeHuny.

[nsa ocywecTtBneHnst paboTbl NO NOATOTOBKE K 3aHATUSIM, HEOOXOAMMO O3HAKOMUTLCS C MeToaude-
CKMMM yKa3aHusIMM Mo AUCLMMIMHE, BHUMATENbHO O3HAKOMUTBLCS C NMTEPaTypon U 3MEeKTPOHHLIMU Pecyp-
camu, C pekoMeHZauMsiMy Mo NoaroToBke, BOMPOCaMu AN CAMOKOHTPOSS

6. O6Glme MeTogMUYECKNEe peKOMEHAALUN MO U3YHEeHUI0
oTAenbHbIX pa3aenos ANCUUNIINHGI

Mpn M3ydeHUN KOHKPETHOro pasgena OUCUUMIMHBI, M3 YUCra BbIHECEHHBLIX HA NEKLUMOHHbIE U
npakTUyYeckme 3aHATUS, obydatoemycs cnegyeTt yunTbliBaTb U3MNOXEHHbIE HKe pekomeHgauun. Obpatute
Ha HMX ocoboe BHMMaHue Npu NoAroTOBKe K aTTecTauuu.

PaboTta no Teme npexae BCero npeanonaraeT ee u3yyeHne no ydyebHuky nnm nocobuto. Cnenyet o6-
paTnTb BHUMaHWE Ha To, YTO B NOOON Teopuu, a yxx TeMm Oonee B coBpemMeHHoW 'eHeTuke, ecTb NMbo He-
ybegutenbHble, NMMB0 Yepecdyp abCcTpakTHbIE, MO0 COMHUTENbHLIE NOMNOXEHUS. [M03TOMYy HEOBXO0ANMO BblI-
pabaTbiBaTb CaMOCTOATENbHLIE CY)XOEHUSA, OOMONHAS UX apryMeHTaLmen, YTo u cnegyeT AEMOHCTPUPOBaTh
Ha ceMmHapax. [1na BblpaboTku CaMOCTOATENBHOMO CYXXAEHNSI BaXXHbIM SIBIiSieTCs yMeHne paboTtaTtb C Hayu-
HOWM nutepatypon. [MosToMy paboTa no TemMe KpoMe ee ulydeHust no y4ebHuky, nocobuio npegnonaraet
TakKkKe NMOUCK MO TEME Hay4HbIX CTaTeN B Hay4YHbIX XXypHanax no reHetuke. TakumMu XXypHanamm sSBnsioTCs:
O6wasn reHeTuka, buonorua, Liutonorns n ap. Beibop ctaTtbun, OTHOCALLENCA K Teme, nyylle genatb no no-
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crnefgHUM B rody HomepaM, rae NpMBoauTCS nepeyeHb ctaTer, onybnukoBaHHbIX 3a rog. CamocTtoaTenbHas
NoAroToBKa npeanonaraeT UCNonb3oBaHve psaa MeToO0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue no3BonseT BblAENNTb MMaBHOE B M3ydaemMoM MaTepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccCMaTpuBaemMon aBTopom npobreme.

TexHvka 3anucen B KOHCMEKTE WHAMBMAyamnbHa, HO €CTb psig MpaBwil, KOTOPblE MOrYT MPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, crieayeT 3anucaTb aBTopa U3ydaemoro npousBedeHusl, ero
Ha3BaHWe, UCTOYHMK, rae OHO onybnukoBaHo, roa u3gaHus. opsiaok KOHCNEKTUPOBAHUSA:

a) BHMMaTernbHOe YTEeHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTaBMEHHbIE B U3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKoe, HO YEeTKOE 1 NOHATHOE U3NOXEHUe TEKCTa;

r) BbigeneHune B 3annucu Hanbonee 3HaYUMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAIOLLMX BOMPOCOB, MOHATUN, KATErOPUIA U CBOMX MbICIIEN.

2. 3anucu B oopMe Te3NCOB, NITAHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnes-
Hble hopMbl MOMOralT BbICTPOV OpMEeHTauuM B NOArOTOBNIEHHOM MaTepuare, nogdope apryMeHToB B NOfb-
3y UK MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. Cnoeapb NoHATMI 1 KaTeropun. CocTtaBneHve cnoeaps nomoraeT GbICTpee ocBanBaTb HOBbIE MO-
HATUS N KaTeropuu, ysepeHHee nmm onepupoBaTb. [1ogobHbIN crioBapb cnegyeT BECTU YeTKo, pa3bopyumnBo,
4yT06bI YOobHO ObINO MM nonb3oBaTtbes. M3 npuBegeHHoro B YMK rmoccapust HyXkKHO K KaXXgoMy ceMmuHapy
BbIOMpaTb NOHATMS, OTHOCSLUMECSA K U3y4aeMon Teme, 06beanHATb UX JIOTMYECKON CXEMOW B COOTBETCTBUM
C BONpOCaMu CEMMHAPCKOro 3aHATUS.

Pazpen 1. CTpyKTypHO-(hpyHKLIMOHalNbHasA OpraHM3auusa reHoma pacteHuMn 1 aHanu3 OyHKLUN reHa
KpaTkoe copepxaHue

CTpyKTypHO-(DYHKUMOHANbHasa oOpraHusaums reHoma OfHO- W ABYOOJNbHbIX pPacTeHWA Ha npuMepe
MogenbHbIX pacTutenbHbix 06bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). lNpeacraBneHMe o roMonorMn N roMeosIorMm, CUHTEHUN N KONTIMHEAPHOCTU reHOMOB. [puHUMnbI
CpPaBHUTENBLHOIO KapTUpoBaHus. BHyTpMBMOOBOW NONUMOPGWU3M FEHOMOB pacTeHUW, MeToAdbl aHanusa.
MonekynsapHble JHK-mapkepbl 1 ux porb B reHeTU4EeCKUX nccrnenoBaHnsx n cenekumn. OCHOBHbIE Knaccehbl
MOIEKYNSPHbIX MapKepoB.
"eHom xnoponnactoB u MuToxoHApun. OCobEeHHOCTN opraHuM3auun XnoponaacTHOro reHoma, KornbLueBble
monekynsl [HK. BapuabenbHocTb pa3smepa reHoma Xxnoponnactos M ee npudvHbl. B3aumopgenctsue
A0EPHOro U XroponnacTHOro reHoMoB (Ha npumepe saepHblx reHoB GUN-1,2,5 n PO®-kapbokcunasbl).
NeHbl Rubisco. AaepHble reHbl Kak perynsatopbl SKCMpeccun XroponnacTHbiX reHoB. [lokasaTternbcrtea
3HAOCMMOMOTNYECKOTO NPOUNCXOXAEHUS nnactug. OcobeHHoCTH opraHusauuu MT-reHoma,
KOHCEPBaTUBHOCTb MT-FEHOB UM BbiCOKas BapuabenbHOCTb B MoOpsiake MX pacnonoxeHus. Baaumopgencreue
A0EepHOro, XNoponnacTHOro U MUTOXOHAPUAanbHOro reHOMOB.
MoGunbHble reHeTu4eckue anemeHTbl pacTeHun. KOHTponvpylowmne SMeMeHTbl PacTEHUR U UCTOpPUS KX
OoTKpbITUA, oT Bb. MakKnuHTok oo Hactosuwero BpeMeHun. Acu Ds-anemeHTbl Z.mays. Tunbl TpaHCNO30HOB
pacTEHUN 1 UX PacNpPOCTPAHEHHOCTb B reHOMax ApYrux pacTteHui. BnnsaHne MobunbHbIX 9NEMEHTOB Ha 13-
MEHeHMe reHOMHOWN CTPYKTYPbl PacTEHMN M aKTUBHOCTM reHoB. POrnb TpaHCNO30HOB B 3BOMOLUN FEHOMOB
pacTeHUn U ropusoHTanbHOM nepeHoce. MonekynspHoe OfoMallHMBaHWE TPaHCMO30HOB. BnuvsHue mo-
OMNbHbIX 3NIEMEHTOB Ha U3MEHEHNe reHOMHOW CTPYKTYpbl pacTeHuin. Ponb TpaHCNO30HOB B perynsuum ak-
TUBHOCTU reHoB. MornekynspHoe ofoMallHuBaHWe TpaHCcno3oHoB. Wcnonb3oBaHue cuctem Enhancer-
Inhibitor system (En-l); Enhancer-Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ana mapkupo-
BaHUS reHoMa, KapTUPOBaHWSA 1 yCTaHOBNEHMS PyHKUMM reHa.
TpaHCNO30HHLIN MyTareHe3 pacTeHWW. TpaHCMNO30Hbl Kak FeHeTUYECKUA WMHCTPYMEHT Ans UccrneaoBaHus
dYHKUMKN TreHa n Genka. Vicnonb3oBaHWe TPaHCMO30HOB A1 HanpaBfiEHHOro MyTareHesa v MHaKTUBaLuu
reHa. KnoHupoBaHue reHoB C MOMOLLbIO «BbITArMBaHUA 3a TpaHCMNo30H». OQHOKOMMOHEHTHas cuctemMa Ha
ocHoBe Ac-anemMeHTa kykypysbl ¢ CaMV 35S-npomoTopoM. [IByxkoMnoHeHTHast cuctembl Ac/Ds n gpyrue
CUCTeMbl TpaHCMNo30HOB. NHcepunoHHbii T-OHK 1 TpaHCNO30HHbIM MyTareHes3 Kak MHCTPYMEHT Ans co3fa-
HUSA TpPaHCreHHbIX pacTeHUN, UCMOMb3yeMbIX B Ka4eCTBe MoAenu Ans nsydyeHus yHkuuu reHa. BoisasneHne
TpaHcopmaHToB B nonynsaumsx T2 n T3. Heobxognmein pasmep BbIGOPKM ONSA BbIABMEHUS MHCEPLUUW MO
ueneBsomy reHy. BoigeneHme reHoB, MapkMpoBaHHbIX MHcepuuen. MNpemmylectBa U HegoOCTaTKU UHCEPL K-
OHHbIX, OMC-MHOYLUPOBAHHBIX U OENEUMOHHbIX MyTaHTOB AN peleHns 3agad (PyHKUMOHANbHOW reHOMMU-
KW.
MyTaunoHHbIN aHanm3 Ans u3ydeHusa yHkuum reHoB. MeTtogpl NpsiMon n obpaTHOW reHeTUKN Ans yCTaHOB-
neHnst yHKUUKU reHa, coBpeMeHHble noaxoabl. MapkvpoBaHWe reHoMa MpPOTSKEHHbIMU Aeneunsamu, Bbl-
3BaHHbIMU ObICTpbIMKU HernTpoHamu. Npoekt DEL-a-GENE — HoBas cTpaternsi B usydeHun yHKLMU oynnu-
LMPOBaHHbLIX reHoB. [puMeHeHne mMeToga reHOMHOrO BblYMTaHUA ANS KNOHWPOBaHUSA reHoB. Mcnonb3oBa-
Hne OMC-MHOYLMPOBaHHbLIX MyTaLuUA B MyTaLMOHHOM aHanuse.
OnuUreHeTu4eckne MexaHuambl perynsaumm 3KCNnpeccun reHoB 1 Nx 0COBEHHOCTM.

Bonpockl Ans camoKoHTpOnNs no pasgeny:
1. CtpoeHue pactuTenbHOW KNeTku n yHKUMM ee opraHonaos.
2. MutoTu4ecKkui LmKI, xapakTepucTtumka ero nepuogos.
3. MwuTo3, ero gasbl, Ononormyeckoe 3HadeHue.
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Menos, peayKLNMOHHOE 1 9KBaUMOHHOE AeneHune.

FeHeTu4eckoe n Gruonorn4yeckoe 3Ha4YeHMe MUTo3a U Menoasa.

OTnuyns meriosa oT MUTO3a.

Kak nponcxogut hopMmnpoBaHNE MYXKCKOTO U XXEHCKOrO raMeTodumTa y pacTeHUn?
[l1BoliHOE onnogoTBOpPEHne, ero bmuonormyeckasi CyLHOCTb.

Twunbl anoMmukcuca.

©CoNOO O A

Pazpgen 2. CucteMbl pa3MHOXEHUSA PAaCTEHMN U UX rEHETUYECKUIN KOHTPOIb
KpaTkoe copepxaHue

YKnsHeHHble UMKNbl pacTeHun. ['eHeTnyeckne adpdeKTbl NPU BEreTaTMBHOM U NMOSIOBOM pPa3MHOXe-
HWUW, NPV CaMOOMbINIEHNN U NEPEKPECTHOM OMMNOAO0TBOpPeHuU. HecoBmecTnumocTb, ['eTepomopdHas n romo-
MopdgHasi. OCHOBHble NMPUHLMMBLI PYHKLMOHMPOBAHUS raMeTOUTHOM U CNOpPOUTHON cUcTeM romomopd-
HoW HecoBMeCcTUMOCTM (SI). 'eHbl, KOHTPONUPYIOLLME CMHTE3 pacrno3HaLWwmX CybcTaHLMIM B MbiNbLE U TKaHN
nectvka. MHOXeCTBEHHbIE anmenn reHoB HECOBMECTUMOCTU M UX rannoTunbl. MoneKkynsipHo-reHeTnyeckme
MEeXaHW3Mbl NPOSBNEHUS raMeTOUTHON N CNOPOPUTHON CUCTEM HECOBMECTUMOCTU. ['€Hbl, KOHTPONMpPYo-
LiMe CMHTEe3 pacno3HarLWmnx cybcTaHuui B NbiibLEe U TKaHW NecTuka. MHOXXeCTBEHHbIe annenu reHoB Heco-
BMECTMMOCTU M WX rannotunbl. MexaHn3Mbl OOHOMOKYCHOWM (S-rOKyC) HECOBMECTUMOCTU: rameToduTHas
HecoBMecTUMOCTb C S-PHK-asHbiM xeHckum geTepmuHaHTOM (Solanaceae); cnopoduTHass HECOBMeCTU-
MOCTb C S-rrmkonpoTemHoBbIMK xeHckummn (SRK) un myxcknmn (SCR) getepmuHaHtamu, ponb SiRNA B pe-
rynsumMmM peakumm camoHecoBmecTumocTu. MyTtauum reHoB HecoBmecTumocTu (Sl) m nposiBneHme camo-
coBmectmocTu (SC). TpaHcreHHas moaenb Nony4yeHUs CaMOHECOBMECTUMOCTH Y MPUPOLHOro CaMoonbInn-
Tens A. thaliana, 3Ha4eHMe gaHHOro aKcnepuMeHTa AN co34aHnsa CaMOONbINSALWMXCA TPAHCIEHHbIX pacTe-
HW. Buonormnyeckoe 3Ha4yeHNe HECOBMECTMMOCTM B NOAAEPKaHUN reTEPO3UTOTHOCTU NONYNALMA.

[BYOOMHOCTb Kak KpahHWW criyqam nposiBNEHUs HeCOBMECTUMOCTU. CTPYKTYpPHO-(PyHKLMOHANbHAs
opraHusaumsi NosioBbIX XPOMOCOM [ABYAOMHbIX pacTeHun Ha npumepe Carica papaya, Silene latifolia n
Rumex acetosa. N'eHeTn4Yecknin KOHTPOIb NOAAEPKAHWUS OBYAOMHOCTM.

AMomMUuKcUc — nNpupogHas opMa BTOPUYHO-0ECNOoNoro pa3amHOXeHus. VIcTopus nay4eHns anomMuk-
cuca. HapylweHne npouecca ABOWHOIO OMfoA0TBOPEHMS Y LIBETKOBbBIX pacTEHWU Kak npuynHa obpa3oBaHus
anoMUKTUYHbIX ceMsiH. OCHOBHbIE TUMbl aNnOMUKCKCA, ero pacnpoCcTpaHeHne U 3BOMUMOHHAsA ponb. [lame-
TOUTHBIA anOMMUKCUC U HapyLLEeHne Meno3a (anoMernos) n cnopoUTHOIO C Y4acTUEM KNETOK NHTEryMeHTa.
"eHeTnyecknMn KOHTPOMb anomukcuca. MytaHTbl A.thaliana ¢ HapyweHuamn menosa (nzz; swil/ dyad)m 06-
pasoBaHMe anoMUKTUYHbIX CeMsH. [eHbl-kaHamaaTbl anoMukcuca. ANOMUMKCUC M ero npakTu4eckoe 3Hade-
HUe. DNUreHeTUYECKMIN MEXaAHU3M NPOSIBEHMSA anoMuKcuca y MyTaHToB ago104 kykypysbel 1 ago9 apabu-
goncuc. Ponb n pyHkumst 6enkos Argonaute n RBR B KOHTpone pasButus XeHCKoro rametogura.

KoopanHupoBaHHOe pa3sBuTue 3apodbila M 3Hgocnepma, redwsl FIS2, FIE, MEA, PHERES1
A.thaliana. 'evsl MET1 n DME peryndatopbl akcrnpeccun maTepuHckoro annenga reHa MEA B aHgocnepme.
ABneHne MMMNPUHTMHIA MaTePUHCKUX MU OTLIOBCKUX annenemn npu passuTUM 3HOOCNEPMA, 3NUreHeTUYeCcKUin
MEXaHW3M MMMPUHTUHTA.

Bonpochkl Ans camokoHTpons no pasgeny:
Hanite onpegeneHne NOHATMAM “reHoTMN” n “cbeHoTnn”?
YTO 3HAYMT reTepo3nroTHLIN U FTOMO3UIOTHLIV OpPraHM3m?
MpaBnno oOMUHMPOBaHUSA U eguHoobpasns rmbpugos Fi.
Pacwennexve rmbpnaos F, npy MOHOrMOGPUAHOM CKpeLLMBaHNN.
Pacwennexue rmbpuaos F, npu AurnépuaHoM CKpeLLmBaHuu.
Cdopmynupyiite 1-bih 3akoH MeHgens.
Cdpopmynupyiite 2-or 3akoH MeHaens.
KakoBbl UMTONOrM4yeckne OCHOBbI MOHO- U AUTMOPUAHOIO CKpeLLnBaHnA?
Kakune ckpellnBaHNs HasbIBalOT aHaANU3NPYHLMMK, BO3BPATHLIMU 1 PELUMPOKHBLIM?
0. Jante onpegeneHne NOHATUAM “NONHOE OOMUHMPOBaHME”, “HenoriHoe AOMWHMpoBaHue”, “Ko-
OOMUHMpOBaHME” 1 “cBepXaoMUHMpoBaHne”?
11. Tuvnbl B3anMoaencTBmsa HeannenbHbIX reHoB?
12. Yto Takoe TpaHcrpeccna?

Boo~NoOA~®ONE

Paspen 3. leHeTU4Yeckue metoabl cenekuumn
KpaTkoe cogepxaHue

Monunnonans. MexaHn3mbl BO3HUKHOBEHUS NONUMNIIONO0B U MX Knaccudukaums, asTonononunionasl n an-
nononunnoungpl. MonMnnonaHoe NPOUCXOXAEHNE BaXXHENLLNX KYNbTYPHBLIX pacTeHui. MNManeononunnonabl u
Heononunnovabl. Ponb otganeHHon rubpuamsanmm B BO3HUKHOBEHMM BUAOB, PEKOHCTPYKLUUS FEHOMOB pac-
TEHWI. FBneHne reteposmnca n rmnoTesbl 0 MexaHM3aMax ero nposiBrneHns. eHetTnyeckmne acpdekTsl Npu no-
nunnovann. Cyabba AynnuUUPOBaHHLIX FEHOB Yy annononunnovaos. BnuaHve nonunnonamsaumm Ha 3Kc-
NPeccuio reHoB y annononunionaoB: siBNeHne 3amMonkaHus OynnuuMpoOBaHHbIX FEHOB (peLnnpokHoe u op-
raHcneunduyHoe), amsepcudukaumsa yHKUMU, U3MEHEHNE YPOBHS 3KCNpeccun. SnUreHeTU4eckuin Mmexa-
HU3M 3amorikaHusl reHoB. CMHTeTUYeckne nonunionabl apabuagoncuc ansg N3yvyeHus aKkCnpeccum gynnuum-
pPOBaHHbIX FEHOB B psifly NokoneHui. Ponb nonunnongum B 3BOSOLMN FrEHOMOB pacTeHUA U BUAOOOpa3oBa-
Hus. CTpykTypa annononuniongHbiXx reHOMOB MLEeHULbl, XronyaTHuKa, Tputukane, n ap. lNpakrtudeckoe
MCNosib30BaHUE pasHbIX TUMOB NOJTUMNIONO0B.

11



AHeynnonaua onga peweHnsa 3afgad KapTupoBaHus reHoB. Tunbl aHeynnomaos. MOHOCOMHBIN U HYNIUCOM-
HbI @aHanu3 Ha npuMepe nuweHuubl. MNpumepbl NPUMEHEHN aHeynnoMaun pacTeHU B PELLEHUN NpakTuye-
CKUX 3aJad reHeTVKN 1 Cenekunn pacTeHun.

["annonabl eCTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl Nony4yeHnsi ranfioMaos: 6M3HeLoBbIN MeToA, NCeBAo-
ramvisi, UHOYUUPOBaHHbIV aHApOreHe3 B KynbType MNbIfIbHUKOB, rmMbpuansaunst ¢ gpyruMyi Bugamm n cenek-
TMBHadA 3NMMWHALMS XPOMOCOM B rubpuaHoM 3apogbiwe. NMpakTuyeckoe MCnonb3oBaHMe M 3HadeHue ran-
novaoB B CENEKLMOHHOM npoLecce.

Lintonnasmatudeckass Mmy>xckas ctepunsHocTb pacteHun (LUMC). KonbueBble n nuHenHble JHK mutoxoHa-
puin pacteHuin. [NoBTopbl U BHyTpUMonekynsapHas pekombuHauuna. PHK-pegaktnposaHue mt-OHK n xumep-
Hble reHbl. Ponb MT-xnmepHbix reHoB B nposisrieHun LIMC. LUMC kak npumep B3aMmogencTBma 9aepHbiX U
MUTOXOHApPMWAnbHbIX reHoB. MonekynsapHo-reHeTU4eckMe MexaHuM3Mbl BOCCTaHOBMEHUS OepTUNbHOCTU
Nbifblbl, reHbl-BoccTaHoBUTENM hepTunbHocTh (Rf), ponb PPR 6enkoB. CneuunduyHoctb Rf-reHoB k Tuny
LMC. Tunbl yutonnasmbl Kykypy3bl — T (Texacckuir), C (4appya) n S (Mmongaeckun) u nposienenune LIMC.
MexaHn3m gencTBus reHoB-BoccTaHoButenen LIMC Ha npumepe kykypysbl C- S- u T-untonnasmomn. JKoHo-
MUYECKOE 3HAYeHMe MyTauui MUTOXOHApWanbHOro reHoma u nposireHus LIMC. Ncnonb3oBaHue LIMC B
CeneKkUMoHHOM npouecce. [eHeTM4eckas cxema NoslydeHUs MEeXIMHENHbIX TMbpnaoB Ha OCHOBE MyTaLuWn
LIMC un BocctaHoBuTENen epTunbHOCTU. PacnpocTpaHeHne npakTnyeckoro npumeHeHunsa sasneduns LUIMC B
CeneKkLmMmn CenbCKOXO3ANCTBEHHbIX KYNbTyp.

CnOHTaHHbIN U UHOYLUMPOBAHHbIV MyTareHes y pacTeHun. fgepHble 1 uMtonnasmaTtnyeckne mytauun. Oc-
HOBbI 3aKOHa FOMOJSIOTMYECKMX PALOB HacnencTtBeHHow mameHumBoctv H.U. BaBunosa. MHOyLMpOBaHHbLIN
MyTareHe3 pacteHurn U3NYECKUMU, XUMUYECKUMU MyTareHamm n TsxensiMu metannamu. Cnektp BO3HMU-
Katowmx mytaunn. OCO6EeHHOCTUN BbISBNEHUSA UHAYLMPOBAHHbIX MyTauun y pacteHni. OCHOBHbIE MPUHLUMMBI
BblAENEHNS MyTauui y CaMoOMNbINTUTENEN, NEPEKPECTHUKOB U BEreTaTUBHO Pas3MHOXAEMbIX pacTeHWUn. Xu-
Mepbl, CTPYKTYypa XMMEPHOro pacTeHus n cyabba MyTaHTHOrO cektopa B oHToreHe3e OCcoOeHHOCTU reHeTu-
YeCcKoro aHanmsa pacTeHUn 1 BbiiBNieHMs MyTaHToB B M1-, M2-, M3-nokoneHusx. M'eHeTnyeckmn acpdekTme-
Hbl€ KINETKU U UX POfib B MPOSIBIIEHNM MHAYLIMPOBAHHbLIX MyTauui. Tunbl MyTaumi n MeToabl UX BblAENEHUS.
XnopodunbHble U ambpuoneTanbHble MyTauuu. PacTutenbHble TECT-CUCTEMbI OJ1 OLEHKM MyTareHHOro
OENCTBNA pasnMyHbIX COeQUHEHUN N (DaKTOPOB OKpyXatowen cpedbl. CenekuMoHHble OOCTUXEHUA C UC-
nonb3oBaHWEM MeToda MyTareHesa.

XpOMOCOMHast UHXeHepusi pacTeHnin. MaHnnynaumm XpoOMOCOMHBIM COCTaBOM PaCTEHUN Ha YPOBHE LenbiX
reHOMOB, OTAErbHbIX XPOMOCOM M MX CErMEHTOB C LENbl0 YBENMUYEHUSA reHETUYECKOro pasHoobpasns Kyrb-
TYPHbIX BMOOB.

Bonpockl Ans caMoKOHTPONSA No pasaeny:
Ha3oBWTe OCHOBHbIE TUMbl XPOMOCOMHOTO OfpeaeneHns nona.
KakoBo HacnegoBaHne NpM3HaKOB, CLEMIEHHbIX C NOIOM?
B yem cyTb HepacxoXaeHusi MONOBbIX XPOMOCOM?
Yemy paBHO u4ncno rpynn cuenneHna?
Ha3oBuTe MexaHW3mbl pekoMOUHaLW.
OCHOBHbIE MOMOXEHMA XPOMOCOMHOW TEOPUN HaCre4CTBEHHOCTN.
HasoBuTe Tunbl onpeaeneHns nomna no MOMeHTY 3apOXaAeHUs.
Yemy paBHO pacCTOsiHUE MeXAy reHamu B rpynne cuenneHns?

N A~WNE

Pasgen 4. NeHeTMKa UMMyHUTETa pacTeHUN
KpaTkoe cogepxaHue

MoHsaTMe nmmyHuTeTa pacTtenuin. Bknag H.W. BaBunosa B naydeHun npobnembl MMMyHUTeTa. OCHOBHbIE
BO3OyaMTENn GonesHen N BpeauTenu pacteHui. MNMpaktuyeckoe 3Ha4YeHUe N3y4eHnst reHeTUKU UMMYyHUTETa
pacTeHuN.
OCHOBHble TUMbl UMMYHUTETa pacTeHuin. BpoXXaeHHbIA aKTUBHBLIN UMMYHUTET — YCTOMYMBOCTb K BOMesHw,
KoTopasi obecneynBaeTCsl CBOWCTBAMU PacTEHWUA, NPOSIBNSALIMMAUCA Y HUX TONBbKO B Criydyae HanageHus
natoreHa. Tuvnbl aKTUBHOMO MMMYHUTETA — HecneuMpuyHbIn (6a30BbIA UMMYHUTET WM FOPM3OHTanNbHas
YCTOMYMBOCTB) M CNeumMdnyHbIn (BEpTUKanbHas nnv pacocneuudguyeckas ycTonumBocTb). [NprnobpeTeHHbIv
UMMYHUTET PacTEHUIN, OCOBEHHOCTU, OTNNYMSA OT MPUOBPETEHHOrO UMMYHUTETA KUBOTHBIX.
MonekynapHo-reHeTu4eckMe MexaHu3Mbl HeCcneungu4eckoro BpOXaeHHOro MMMyHUTETa pacteHuin. Peuen-
TOPbl BPOXAEHHOTO HecneunuyHoro ummyHutetTa m mx nurangel. Ctpyktypa peuentopoBPRR. AkTusu-
pytowme ux nuraHgel PAMP, HAMP, DAMP—uyxepogHbin Guomarepuan, nonasLUMiA Ha NOBEPXHOCTb KNeT-
kn. KoHcepBaTUBHOCTb peuenTopoB HecneumnguyHoro MMMmyHuTeTa (Ha npuMmepe peuenTtopos dnarennuHa
pacTeHunin N XNBOTHbIX). [pyrne KOMNOHEHTbI UMMYHHOMO OTBeTa.
MonekynapHO-reHeTu4eckne MexaHusmbl Cneumngruyeckoro BpOXaeHHOro MMyHUTeTa. O eKkTopHble MO-
nekynbl naToreHoB (anucutopsl) U nx peuentopsl (R — 6enkun). [JomeHHas CTpykTypa peLenTopoB, OCHOBHbIE
Tunbl. LRRs — cTpykTypHas ocHoBa MMMYHHOrO OTBETa pacTeHUn. R-reHbl Tuna | — camble NonMMOpdHbIE
reHbl pacTteHuin. Teopusi COMPsKEHHOW 3BONOUUM X03aMHa U napasuta. [mnotesa drnopa «reH Ha reH».
PyHKUMA CanMUMITOBON KUCIOThI, )KACMOHOBOW KMCNOThI, 3TUMEHa U Ap. TOPMOHOB B UMMYHHOM oTBeTe. Pe-
aKkums CBepx4yBCTBUTENbHOCTU. Pasnunumne otBeTa Ha noBpexaeHue dbuoTpodamu, HekpoTpodammn 1 Hace-
KOMbIMW. AHTOrFOHM3M CUTHasbHbIX NYTEN, y4acTBYIOLMX B 3alimMTe OT 6MOTPOoB 1 HEKPOTPOGOB. BnnsaHne
naToreHoB Ha pa3BuTNE MMMYHHOrO OTBeTa.
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CTopoxeBasi MoZenb MMMyHUTEeTa. AyTOMMMYHHbIE peakuun y pacTeHuin. ABrneHne ruGpuaHoro Hekposa —
pacnpoCTPaHEHHOCTb U FEeHETUYECKMiA KOHTPOSb. Poslb MOGUIbHLIX MMMYHHbBIX CUTHAroB B pasBUTUW CUC-
TEMHOIo NPMOBPETEHHOTO UMMYHUTETA Y UMMYHHOM NaMsiTU.

Bonpockl Ans camokoHTpons no pasgeny:
KocBeHHble foka3aTenbcTBa reHeTuyeckon ponu AHK.
B yem cyLHOCTb siBNeHun TpaHcopMaLm n TpaHcoyKummn?
KakoBa cTpykTypa u xummnyeckun coctas HK?
Cxema pennukaumm OHK.
Cdopmynupyiite npasuno Yapradda. Kak Beluncnvtb k03(phdULMEHT BMAOBON cneundguyHo-
ctn?
CTpoeHune, xuMmnyeckuin coctap, Tunbl  pyHkumm PHK.
KakoBbl MEXaHW3MbI TPAHCKPUNUUN U TpaHCASALUn?
lMepeuyncnmTe OCHOBHbIE CBOMCTBA rEHETUYECKOro Koaa.
. Perynsuua 6enkoBoro cuHTe3a.
10. 3HayeHne «reHHOWM NHXEHEPUMY» B MPaAKTUYECKON OeATENBHOCTU YEroBeKa.

ahrwpnE

© N

Pazgen 5 NeHeTMKa OHTOreHe3a pacTeHUM.
Kpatkoe cogepxaHue
O6LWwre npuHUMNbI perynauum pasBuTusa pacteHnin. eHeTudyeckme OCHOBbLI Perynsauumn passutua pacTeHun
dutoropmoHamn. 'eHeTUYeckuin KOHTPOnb MopdporeHe3a pacTeHun. [eHeTUYEeCKMn KOHTPONb pPas3BUTUSA
pasHbIX AOMEHOB 3apofpilla. [eHeTUYecKnin KOHTPOMb PasBUTUS anukanbHOM MepucTembl nobera, nucTa,
KOPHS. [eHeTUYeCKUn KOHTPOMb MHWLMALMKN LIBETEHWS, Pa3BUTUMA MepuCTeMbl LiBeTKa M OpraHoB LIBETKA.
ABC-moaernb reHeTU4eckoro KOHTpPOns pasBuTuS LBeTKa.

Bonpockl Ans caMOKOHTPONSA No pasaeny:
Mepeyncnute KpuTEpPUN SAEPHON N HESAEPHOW HACNEeACTBEHHOCTW.
OcobeHHOCTU HacneaoBaHUS reHoB XopnnacTos
MuToxoHapuansHas HacneaCTBEHHOCTb.
"enbl UMC, Tunbl HacnegosaHusa LICM y pactenui, npmdmHel LMC.
UcnonbsosaHue LUMC B cenekuun Ha reteposunc
Cxema reHeTn4eckoro matepuana Knetku no pknuHkcy

ogkrwnE

Paspen 6. NeHeTMYeCKne TEXHOMOIMMU pacTeHM B peLIeHMU 3a4ay cenekunum u ceMeHoBoACTBa
KpaTkoe cogepxaHue

leHeTu4eckas WHXeHepus pacTeHun. VIcTopus nonyyvyeHWs TpaHCreHHblX pacTteHun. MeTtoabl nonyveHus
TpaHCreHHbIX pacTteHui. MNpsamble MeToabl NONy4YEeHUs TPAHCIEHHbIX pacTeHWn. BekTopbl ANs reHeTuyeckom
TpaHcopmauum pacteHnin. Co3gaHne KOMHTErpPaTMBHBLIX U BUHAPHBIX BEKTOPOB A1 NepeHoca Yy»KepoaHON
OHK. Micnonb3oBaHne cenekTnBHbIX MapKkepoB U pENOPTEPHbLIX FEHOB.
Ob6rnactn NpuMMEeHeHMs TpaHCreHHbIX pacTeHun. [lonydYeHne KayeCTBEHHO HOBbIX MPOAYKTOB Ha OCHOBE
TPaHCTeHHbIX pacTeHWI: C 3aMmearnieHnemM Co3peBaHns U KOHTPOMNMPYEMbIM CO3peBaHNEM; yrydlleHue nuiie-
BblX U TEXHOSOMMYECKNX CBONCTB; yCTOMYMBbIE K repbuumaam; yCTOMYMBbIE K HACEKOMbIM-BpeauTensm; yc-
TOn4YmMBbIE K BOnesHam u gp.
MeTabonnyeckas UHXeHepuss Ha OCHOBE TPAHCreHHbIX TEXHOMOMMA — BOCCO34aHne OTCYTCTBYHOLLMX MeTa-
bonuyeckux nyten. TpaHCreHHble pacTeHus puca ¢ KapoOTUHOMAAMU, TPAHCrEHHbIE pacTeHus Tomara ¢ nno-
AaMy, HakannuBawLlMMy aHToumaH, ronybble po3bl U rBO3OUKWA. TpaHCreHHble pacTeHuss — MPOAYLUEHTbI
dapmaLneBTNYeckux 6enkos, BakUuH, aHTUTen. TpaHcdopmauums xnoponnactHon AHK.
PaspaboTka MeETOLOB 3aLLMTbI OKpYKatoLen cpefbl Ha OCHOBE TPaHCreHHbIX pacTeHuin. buogerpagmpyemble
MaTepuarnbsl Ha OCHOBE TPaHCreHHbIX pacTeHu. TpaHCreHHble pacTeHnsa ANnsg O4YMCTKU NOYB U BOAOEMOB (No-
rroLlarolLme n paspyluatoume ToKCUYHble CoenHeHUs1). TpaHCreHHble pacTeHUs — TecTepbl 3arps3HeHUNn.
BroTonnmeo M3 TpaHCreHHbIX pacTeHUn. AprymeHTbl NPOTUBHUKOB UCMONb30BaHUSA TPAHCTEHHbIX pacTeHUN.
MoTeHumanbHble NPObneMbl UCNOMb30BaHNS TPAHCTEHHbLIX PACTEHUIA 1 NMYTU NX PELLEHUS.
eHoMHOe pepakTMpoBaHue pacTeHun. Cuctema CRISPR—-Cas ans nony4yeHus LeneBbiX MyTauun B pas-
NWYHBIX pacTUTENbHbIX OopraHuamax. Tunel mytaumn, reHepupyembix CRISPR—Cas9. Pegaktopbl LMTO3MHO-
BblX ocHoBaHui (CBE) n pegakTtopbl ageHUHOBbIX ocHoBaHun (ABEs) Ha ocHoBe CRISPR u nx ocobeHHo-
CTh.
MonekynapHo-reHeTu4eckne Mapkepbl B pelleHur yHOaMeHTanbHbIX U NPakTU4eCKUX 3agad reHeTUKu u
cenekumn. Tunbl reHeTU4ecknx mapkepoB. MeToabl co3gaHus reHeTndecknx mapkepo. OcobeHHoCTH npu-
MEHEHUS TEeHEeTUYECKUX MapKepoB B pPELUEHUM T[EeHETUYECKUX W CenekuMOHHbIX 3agad. Mapkep-
onocpefoBaHHas cenekuns pacteHnin. MNpuHLMNBl rEeHOMHOW cenekunn pacTeHun. lNpakTuyeckue npuMmepsbl
NPUMEHEHNS METOAOB MapPKEPHOW N FEHOMHOWN CENEKLMN pacTEHNN.

Bonpockl Ans camoKoHTpOnNs no pasgeny:
1. MNepeyuncnute NPUHUMNLI KNaccugukaumm MyTayun.
2. KakoBbl NPUYMHbI MOONMUKALMOHHON N HACNe4CTBEHHON N3MEHUYMBOCTIN?
3. Kakue Tunbl reHOMHbIX MyTaLuWiA CYLLLECTBYOT?
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4. TloHATME HOPMbI peakLumm 1 UCMOoSIb30BaHME ee B NPaKTUYECKON AEATENbHOCTH.
5. OCHOBHbIE NOMOXEHUS MYTaLMOHHON TEOPUM.

6. dusMyecKne N XMMUYECKMEe MyTareHbl, UX Knaccudukaumsi.

7. 3akoH romornoruyeckux psigos H./. BaBunosa, ero s3HaveHue.

8. Vicnonb3oBaHne MyTareHesa B Cenekumn 1 Npon3BoOACTBE.

Mpoueaypa oueHnBaHUA
Mocne n3yyeHusa kaxaoro pasgena nNpoBOAMTCS PYOEXHbIN KOHTPOMb. PyBexHbIN KOHTPONb ocyLLe-
CTBMSIETCA C LIENbO OnpefeneHus KkayecTBa npoBefeHusi obpasoBaTenbHbiX YCnyr no AucCuunnuHe, Ans
OLLEHKN CTEeNeHN OOCTMXKEHMS 0DyYaloLLMMUCA COCTOSHUSA, ONpeaensaemMoro LenesbiMy yCTaHOBKamMu ancuyu-
NNWHbI, @ Takke Ans GopMUPOBaHUS KOPPEKTUPYIOLLMX MEePOonpusaTUn. PyBexHbIi KOHTPONb OCYLLEeCTBRseT-
Cs1 Mo pasgenam AUCUUNITMHBI B COOTBETCTBMM C NMaHOM. PyBeXHbIV KOHTPOMb COCTOUT U3 BbIMOJTHEHMS 3a-
AaHUIN Ha NPaKTUYECKMX U CEMUHAPCKUX 3aHATUAX U BbINOMHEHNSI TECTOB MO pasgenamM AUCLMMNINHDI.

LLikana n kpuTepum oueHUBaHUsS OTBETOB Ha BONPOCHI pyGeXHOro KOHTpons

Pe3ynbTaTtbl KOHTPONbHOW PaboTbl ONpeaensitoT OLEHKaMN.

OueHKy «0mJIuU4HO» BbICTABMSAIOT CTYAEHTY, rMyOOKO M MPOYHO OCBOMBLLUEMY TEOPETMYECKUIA U Npak-
TUYECKMA MaTepuan aucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbIM, rpamoTHeIM. CTyaeHTy Heobxoaumo
nokasaTb 3HaHME He TONbKO OCHOBHOrO, HO M AOMONMHUTENBHOrO MaTepuana. CTyoeHT JomkeH cBob6oaHO
CNpaBnATbCS C MOCTaBMEHHbIMU 3a4a4amMu, NPaBuUbHO 06OCHOBBIBATE NPUHSITLIE PELLEHUS.

OueHKy «xopolwoy» 3acnyXMBaeT CTYAEHT, TBepAo 3HaoLMIA NporpamMmMHbIA MaTepuan OUCUUMIMHDI,
rpamMoTHO M MO CyLlecTBY manararowmn ero. Heobxoanmo npaBuMbHO NPUMEHATL TEOPETUYECKME MONOXE-
HUS MPUW peLLIEHNM NPaKTUYECKNX 3adaY, BNnageTb ONpeaeneHHbIMU HaBblKamMn U MPUEMaMM NX BbINOJTHEHUS.

OueHky «ydoenemeopumesibHO» NnosnyyYaeT CTYOEHT, KOTOpPbI MMEET 3HAHUA TONbKO OCHOBHOIO Ma-
Tepuana, HoO He YCBOWI ero AeTtanu, UCMbITbIBAET 3aTPYAHEHMS NPU peLleHnn NpakTudecknx 3agad. B otee-
Tax Ha MOCTaBfieHHble BOMPOCbI CTYAEHTOM AONyLleHbl HETOYHOCTM, AaHbl HEOOCTAaTOYHO MNpaBUIbHblE
OPMYINPOBKN, HapyLLEeHa NocnegoBaTeflbHOCTb B U3MOXEHMW NPOrpaMMHOro Matepuana.

OueHka «HeydosriemeopumesisHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HaYUTENbHOW YacTu Ma-
Tepuana no AuCuMnnHE, ONYCKAaEeT CyLeCTBEHHbIE OLWMOKN B OTBETAX, HE MOXET peLunTb NpakTu4eckme
3a[aun nnu peLuaeT nx ¢ 3aTpygHEHUAMMU.

7. O6wKe meTogUUecKne pekoMmeHaauMm no o)opMreHUI0 U BbINOMTHEHUIO OTAEeNbHbIX Bugos BAPC

7.1 BoinonHeHune pedepaTta u npes3eHTaLum
7.1.1. MecTo B CTPYKTYpe Yy4eOHOW ANCLMNIINHDI

1) Pasgensbl y4ebHON OUCUUNAVHBI, 2) KomneTteHuun, dopmmnpoBaHme/pa3BuTme KoTopbix obecnevmBaeT-

OCBOEHMWE KOTOPbIX 0OyYarLmMMmCcA Csl B XOAe€ BbINOMNHEHUS 1 caayn U3:

COMNpOBOXAAeTCs UNn 3aBepLuaeTcs
BblinonHeHnem KP

Ne HanmeHoBaHue OrK 1 - CnocobeH peluaTtb TUNoBble 3aga4m Npodeccu-oHanbHoOM
0es-TeNbHO-CTM Ha OC-HOBE 3HA-HUN OC-HOBHbIX 3aKOHOB MaTemMaTu-

1- Boe paanens YECKUX, ECTECTBEH-HOHAY4YHbIX 1 00-LLenpo-eccno-HanbHbIX ANCL M-

6 NAWH C NpU-MEHEHNEM MHOP-MaLIMOHHO-KOMMYHU-KALMOHHBIX TEXHO-
norumn

7.1.2 NepeyeHb NPpUMEPHbIX TeM

1. Flomonorna n romeonorMm reHoOMoB pacTeHU, NapanormyHble MOPTONOrnYHble reHbl. CUHTEHUST N KONUHE-
apHOCTb reHOMOB. MpMHLMMbI CPaBHUTENbHOIO KAPTUPOBAHUS PaCcTEHUI, POSlb MOAENbHbIX 0O bEKTOB.

2. MNonunnonaus pacTeHUn U ee TuNbl, MEXaHW3Mbl BO3HMKHOBEHMS nonunnongos. Cyabba gynnvuupoBas-
HbIX FeHOB Y annononunIiouaos.

3. FaMeTOMUTHBIN KOHTPOMNb HECOBMECTUMOCTHU, FEHbl FTOKYCOB HECOBMECTUMOCTU U MeXaHn3M ee peanuia-
uum Ha npumMepe Solanaceae- n Papaveraceae.

4. MNMonoBble TUMNbl LBETKOBbIX PACTEHUI U FTEHETUYECKME MEXaHU3Mbl, obecneumnBaroLme NepekpecTHoe on-
nogotesopeHune. MonekynsipHo-reHeTM4eckne MexaHusMbl raMeToPUTHOM U CNopOUTHON CaMOHEeCOBMEC-
TUMOCTMW.

5. CnopoduUTHBIN KOHTPOSIb HECOBMECTUMOCTU, FEHbI JTOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee peanunsa-
LuMu Ha npumepe Brassica.

6. Llutonnasmartumyeckass Myxckas CTepuUnbHOCTb, €€ Npupoaa, pacnpocTpaHeHne 1 npakTuyeckoe UCnonb-
30BaHuMe. Ponb MutoxoHapuansHoro reHoma B nposisrieHnn LIMC. XumepHble MUTOXoHApUanbHbIE FeHb.

7. NapamyTaLmm Kak cneunuyeckuin Tun B3auMoaencTeusa annenen. NoHaTMa napaMmyTereHHoOCTU 1 napa-
MyTabunbHOCTU. SNUIFEHETUYECKUA MEXaHU3M MPOsiBNeHna napamyTtauun. 8. MHaykuma myTtauum y pacte-
HUIM M OCOBEHHOCTU NX BbIABNEHUS. ['eHeTn4eckn s EKTUBHBIE KNETKM annKaribHOW MePUCTEMbI. 3Ha4YeHne
pasmepa nonynsaumi M1 n M2 ansa BelgeneHms myTauumn.
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9. CneumnduyHocte IMC-MHAYUMPOBAHHBIX MyTauun. MeTtogbl OOpaTHOM FeHEeTUKU ANs YCTaHOBIEHUS
dyHKuum reHa, TILLING n Delet-a-gene.

10. NHcepumoHHbin T-OHK myTareHes u BbiaBneHune TpaHcopmaHToB B T1 1 T2 nokoneHumsx.

11. MoGunbHble reHeTUYECKNE 3NEMEHTbI U X PaCNpOCTPaAHEHUE Y PACTEHUN.

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

13. [eHbl, KOHTpONMpYOLLME HE3ABUCUMOE pPa3BUTME IHOOCNEPMA Y NOKPbITOCEMEHHbIX pacTeHuin. MNoHaTne
UMNPUHTUHra Ha npumepe reHa MEDEA apabuponcuc.

14. IMMyHUTET pacTeHui, ero OCHOBHbIE TuMbl. MonekynsapHo-reHeTu4eckne OCHOBbI HECNELMMUYHOTO aK-
TMBHOTO MMMYHUTETA N CNeUngUYHOro akTMBHOro UMMYyHUTETA.

15. l'eHeTnYecKMIn KOHTPOMb onpedeneHns Tuna opraHos uBeTka. ABC-mogens (normka noctpoeHums).

16. JokasatensctBa npasunsHocTn ABC-mogenu (npeackasaHve dpeHoTuna ABOWHbBIX MyTaHTOB; NoATBEp-
xgeHne ABC-mogenu C WCMOMb30BaHWEM TPAHCTEHHbIX PacTeHun apabuaoncuc; MONEKynsipHo-
reHeTuyeckas npoBepka Mogenm).

17. MonekynsapHble MexaH13Mbl B3auMoAencTBusA reHoB B-knacca. deHoTun MyTaHTOB No reHam B-knacca.
18. MNMpumepbl NnapamMmyTauuin; MoNeKkynspHble MEXaHU3Mbl MX BO3HUKHOBEHUS

19. MonekynsipHble MeEXaHU3Mbl AMUreHETUYECKNX U3MEHEHMWI (NPUBECTUN NPUMEPDI).

20. MNMoHaTHe nmnpuHTMHra Ha npumepe reHoB R kykypy3bl u MEDEA apabugoncuc.

LUKAIA U KPUTEPUM OLIEHNBAHUA

«3ayTeHo» BbICTABMSETCS, ecnu paboTa BbINOMIHEHA CAMOCTOSATENBHO, C NPUBMEYEHNEM BCEX PEKOMEH0-
BaHHbIX NpenogaBaTefnieM UCTOYHMKOB; paboTa rpaMoTHO 0dPOpMIIEHa; MPOAEMOHCTPUPOBAH BbICOKMN
«He 3a4TeHoO» BbICTaBNAETCS, €CNW OOyYaloLMACs 3aaHne He BbINOMHUII.

7.2. PeKoMeHA4aUUM No CaMOCTOATENIbLHOMY U3Y4YEHUIO TEM
He npeaycmoTpeHo

8. TekywWwui (BHyTpuceMecTpPOBbIN) KOHTPOJb Xo0A4a
M pe3ynbTaToB y4eO6HOM paboThbl CTyAeHTa

8.1 Bonpocbl Ans BXOQHOro KOHTpons

1. Kak HasblBalOTCSt HUTW LMUTONMa3Mbl, MPOXoAsLINEe N3 OOHOW KNETKM B APYryto Yepes3 nopbl saepHon o6o-
NOYKN?

2. Kak Ha3blBaeTCs cuctema B3aMMOCBSA3aHHbIX MeMOpaH, NPOoHM3bLIBatoLLast
LuMTonnasmaTu4yeckmii MmaTpukc?

Kakasi opraHenna KneTku BbIMOMHAET CEKPETOPHYIO (OYHKLNIO?

Kak Ha3blBaloTCA 3eneHble nnactunabl?

Kakasi opraHenna Knetku SBnNsieTCsl MECTOM CUMHTe3a 6enka?

Kakasi opraHenna Knetku SBnsieTcsl AblxaTenbHbIM LLIEHTPOM?

. Kakon KOMMOHEHT 3YKapuoTUYECKON KNeTKu ocyliecTtensaeT dyHKUMIO
XpaHeHus1, Nnepejayun u peannsaumm HacneacTBeHHOM MHopMauun?

8. YkaxuTte mecTo cuHTe3a pubocomansHon PHK?

9. [epeuncnute OCHOBHbIE KOMMOHEHTBHI aapa Hegenswencs pacTuTensHon
KNeTkn?

10. Kak HasblBaeTCcsi COAePXXMMOE KNeTKW, NULLIEHHOE KINeTo4YHON 060noYkun?

11. YKaxuTe MeCTOHaxoXaeHne XpoMOCOM B KIeTke?

12. Kakon Habop XPOMOCOM coaepxutca B reHepaTMBHOWN Knetke?
13.Kakoi Habop XpoOMOCOM COAEPXKUTCS B COMATUYECKON KreTke?

14. lMepeumncnute OCHOBHbIE (POPMbI XPOMOCOM B COOTBETCTBUM C MECTOM pacnonoXeHns B HUX LEHTPO-
Mepbl.

15. Kak Ha3biBaeTcst npouecc yaBoeHnst monekyrnsl JHK?

16. Yto BKNtOYaAET B ceOS MUTOTUYECKUI LIMKN?

17. CkonbKo XpomaTuz COOEPXMT XPOMOCOMa B KOHLE nHTepdasbl?

18. Kakune xummn4yeckme BeLecTBa BXOOAT B COCTAB XPOMOCOM?

19. Mepeuuncnute a30TUCTble OCHOBaHWUA, cogepxaiumecs B Morekyne OHK?
20.YKaxunTe napbl KOMMIEMEHTAPHbLIX a30TUCTbIX OCHOBAHWNA.

21. N3 kakux nepnoaoB COCTOUT MHTepdasa MMTOTUYECKOTO LMKna?

22. B kakon nepunog MMTOTUYECKOrO Uukna naet cmHtes AHK?

23. CKonbko Knetok obpasyeTcs U3 0gHOM MaTepUHCKON Npu MUTose?

24. MNepeuncnute dasbl MUTO3A.

25. NameHsieTcs unm HET  4YMCMO  XPOMOCOM B OOYepHUxX KneTkax no  CpaBHEHUI
C MaTEepPUHCKOW Npu MuTo3e?

26. YTto gBmxKeTCsa OT 3KBaTOpa K nositocam B aHadghaze Mutosa?

27. Kakue KneTkun pasMHOXaKTCs NyTeM MUTO3a?

Noosw
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28. Kak Ha3bIBaloTCs KrneTku, obpasyloLlmecs B pedynbTate Menosa?

29. CkonbKo geneHun BkntoyaeT B cedbsa menos?

30. Kakown Habop XPOMOCOM nvetoT KNeTKu, obpasytoLmecs B pesynbTarte
MEeNOTUYECKOro AeneHna?

31. lMepeuncnute asbl Menosa.

32. Kak Ha3biBaeTCst NpoLLecc nonapHoOro conmxeHmst roMorormMyHbiX XpOMOCOM?

33. Kak HasbiBaeTcsa 06MeH ydacTkamy Mexay roMONorMyHbIMN XpoMatugammn?

34. Kak Ha3bIBalOTCA CTPYKTYPbI, KOTOPbIE pacnonaratTCsl Ha aKBaTope KNeTkn B MmeTadase peayKuUOHHOro
aenexHva?

35. YTo oBmkeTCs OT 9KBaTOpa K nontocam B aHadase NnepBoro MeENOTUYECKOro AeneHna?

36. CkonbKo KneTok obpasyeTcd npu Menose 13 0gHOM MaTepPUHCKON?

37. Kak HasbiBaeTcs npoLecc obpa3oBaHMs MUKPOCNOp?

38. W13 kakux KreToK COCTOUT MblfbLEBOE 3EPHO NOCIE NEPBOro MUTOTUYECKOTO AeneHnsa?

39. Kak HasbiBaeTcsl My)XcKasi MonoBasi KrneTtka y pacTeHun?

40. Kak Ha3blBaeTCs )XeHcKasi nonoBas Knetka y pacTeHun?

41. lNMepeyncnmTe OCHOBHbIE KOMMOHEHTbI 3apOAbILLEBOIO MELLKa.

42. 3apoablLeBbI MELLOK 0bpasyeTcs us........ nytemMm geneHus.

43. Kakon Habop XpoMOCOM MMEIOT CNEPMUIA U ANLEKneTka?

44, Kakon Habop XxpoMOCOM MMEIOT KNeTkun aHgocnepma?

45. Kak Ha3blBaeTCsi COBOKYMHOCTb XXEHCKUX reHepaTUBHbIX OPraHoB B LiBETKE'

46. Kak HasblBaeTCH MY>CKOW reHepaTMBHbIN OpraH y uBeTka?

47. Yto obpasyeTcs npy npopacTaHum NbifbLEBOro 3epHa Ha pbinibLe nectuka?

48. Kakue KneTkv 3apobILLeBOro MeLlKa y4acTBYOT Mpu ABOWHOM ONMOA0TBOPEHNN Y pacTEHNIN?

49. Kak Ha3biBaeTcs KrneTka, obpasyroLlasca Npy CInstHUM SALEKNETKU 1 cnepmMusi?

50. Kak HasblBaeTCs y MOKPLITOCEMEHHbIX PACTEHWIA pa3aMHOXeHne 6e3 onnogoTBOpeHNA?

51. Kak HasbiBaeTcs oOpa3oBaHue 3apoabillia U3 HEONIO40TBOPEHHON SNLEKNETKN?

52. Kakon Habop XPOMOCOM nUmeroT KNeTKM 3apopplia, obpa3soBaBLuerocs B
pesynbTaTte anomMmukcmca?

53. CKOMbKO aMWHOKMCIOT BXOAMT B cocTaB 6enkoB?

54. Kak Ha3bIBaKOTCS aMUHOKUCIIOTHI, KoTopble He MoryT CUHTE3NpPOBaTLCS B
XMBOTHOM OpraHuame?

55. Kak HasbiBaeTcs rpynna - NH2?

56. Kak HasbiBaeTcsa cBA3b -CO-NH-?

57. Kak HasblBaloTCA OpraHv3ambl, KNeTKN KOTOPbIX HE MMET 0hOPMIIEHHOTO siapa?

58. Kak HasblBalOTCS OpraHM3mbl, KNeTkU KOTOPbIX UMET HacTosiLLee A4p0?

59. Kak HasblBaeTcs rpynna opraHn3MoB, HE MMEIOLLMX KIIETOYHOIO CTPOEHUS

60. Kak HasblBaeTcs MHAMBUAYyanbHoe pasBuTue opraHM3MoB?

LUKANA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONPOCHLI BXOQHOI0 KOHTPOIS

- OUeHKa «0mJIUYHO» BbICTaBnseTcs obyyaroemycs, ecnm nonydeHo 6onee 85% npaBunbHBIX OTBETOB.
- OUEHKa «Xopolloy - NoNy4eHo oT 66 Ao 85% npaBurbHbIX OTBETOB.

- OUeHKa «ydoernemeopumeribHoO» - Nony4eHo oT 51 Ao 65% npaBurbHbIX OTBETOB.

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

8.2. TeKyLLMin KOHTPOJIb YCNEBAEMOCTH

B TeueHve cemecTpa, MPOBOAWUTCS TEKYLUMIA KOHTPOMb YCNeBaeMOCTW MO AUCUUMIUHE, K KOTOPOMY
CTYOEHT AOMKeH ObITb NOArOTOBNEH.

OTcyTCcTBME MPOMYCKOB ayaAWTOPHbIX 3aHATWUI, akTMBHaA paboTa Ha MpaKTUYECKUX 3aHATUAX, obLiee
BbINONHEHNEe rpadmka y4ebHon paboTbl ABNAIOTCA OCHOBaAHWEM ANS NOyYeHUS NONOXUTENbHON OLIEHKN Mo
TEKyLLLEMY KOHTPOSIO.

B kauecTBe TekyLlero KOHTPONA MOXeT ObITb MCNOJb30BaH TECTOBbIN KOHTPOSb. TECT COCTOUT M3 He-
DOONbLIOr0 KONMYEeCTBa 3NEeMEHTapHbIX BOMPOCOB MO OCHOBHbIM pas3gernam AWCUWMIUHBL HenpaBUIbHbIE
pelleHns pa3bupatoTca Ha cneayoLeM 3aHATUK; YacToTa TECTUPOBaHNA onpeaenseTcs npenogasaTenem.

1. TMpomexyTo4yHas (ceMecTpoBas) aTTecTaumsi No Kypcy

9.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauMm CTYAEHTOB NO pe3ynbTaTam U3y4YeHUA AUCLUNIIUHDI:

1) penctayioLlee «onoxeHne o TeKyLLeM KOHTpOre yCcneBaeMoCcTu, MPOMEXYTOYHON aTTecTaumnm obyyato-
LMXcsa nNo nporpaMmmam BbicLuero obpasoBaHus (bakanaespuaT, cneunanuteT, MarucTpartypa) u cpegHero
npodeccnoHanbHoro obpasoBanusa B Pr60OY BO Omckuin FAY»

9.2. OCHOBHbI€ XapaKTEPUCTUKUN
NPOMEXYTOYHOM aTTecTaumm CTYAeHTOB NO UTOram U3y4eHUsA OUCLUIIIVHDI

Lenb | YCTaHOBJIEHME YPOBHA OOCTUXEHUA KaXdblM CTYOEHTOM uenemn o6y-
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npome)KyTquoﬁ aTTecTauuvum -

YEeHUsi N0 AaHHOW AUCLMMNITNHE, U3MNOXKEHHbIX B N.2.2 HACTOSLLEN
nporpaMmbl

®dopma
NPOMEXYTOYHOW aTTecTaLum -

9K3aMeH

Mecto 3k3ameHa
B rpachmke y4eOGHOro npouecca:

1) NoAroTOBKa K 9K3aMeHY M caaya ak3aMeHa OCYLLECTBMSETCS 3a
CYET yuyebHOoro BpemMeHM (TPyAOEMKOCTH), OTBEAEHHOIO HA 3K3ame-
HauunoHHyto ceccuto ansa ctygeHToB Ol (35.03.04 — ArpoHomust),
CPOKM KOTOPOW YCTaHaBMMBAOTCSA NPUKA30M MO YHUBEPCUTETY

2) paTa, BpeMs 1 MECTO MpPOBEAEHUS 3K3aMeHa onpeaensieTcs
rpacnkoM caaum 3K3amMeHOB, yTBepXAaeMblM AeKaHOM BbiMycKato-
Lero dakynbteTa

Popma 3K3ameHa -

YemmHbit

Mpouenypa npoBeaeHus ak3ame-
Ha -

npeacraBneHa B OHAE OLLEHOYHbIX CPeaCTB Mo ANCUMNIHE
(cm. NpunoxeHue 9)

OKk3ameHaUMOHHaA nporpamma
no y4ye6HOM AUCLUNIINHE:

1) npeacTtaBneHa B hoHAE OLIEHOYHbBIX CPEACTB N0 ANCUUNNNHE
(cm. MpunoxeHune 9)

2) oxBaTtbiBaeT pasgenb NeNe 1-11 (B cootBeTcTBMM C M. 4.1 Ha-
CTOSILLEro JOKYMeHTa)

MeTogunyeckue maTepmansl, on-

npencrtaBlieHbl B (*)OH,D,e OLUEHO4HbIX CcpeacTte no ancuuninHe

pedensiowme npoueaypbl OUeHU-

- 4 . | (cm. MpunoxeHune 9)
BaHUs 3HAHUW, YMEHWUW, HaBbIKOB:

LUKANA U KPUTEPUN OLEHUBAHUA
OTBeTOB Ha BOMPOChLI 3K3amMeHa

PesynbTaTthl 9k3aMeHa onpeaenstoT OLEHKaMU «OTIIMYHO», «XOPOLUOY, «YLOBMETBOPUTENbHO», «He-
YAOBMNETBOPUTENBHOY» N OOBABNAIOT B AE€Hb dK3aMeHa.

OueHKy «0mJIu4HO» BbICTABNSAIOT CTYAEHTY, rMy0OoKo U MPOYHO OCBOMBLLUEMY TEOPETMYECKUIA U Npak-
TUYECKMA MaTepuan gucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbLIM, rpamoTHeIM. CTyaeHTy Heobxoaumo
nokasaTb 3HaHWE He TONbKO OCHOBHOrO, HO M AOMOMHUTENBLHOrO MaTepuana, dbiICTPO OPMEHTUPOBATLCH, OT-
BeYasi Ha JononHuTenbHble Bonpockl. CTyAeHT AOMmKkeH CBOOOAHO CNpaBnATbCSA C NOCTaBNEHHbIMWU 3afa-
Yamu, NpaBuITbHO 0OOCHOBLIBATL NMPUHATBIE PELLEHNS.

OueHKy «Xopowoy» 3acnyXuBaeT CTYAEHT, TBEpPAO 3HaLWMIA NPOrpamMMHbIN MaTepuan OUCLUMIVHLI,
rpaMoTHO 1 MO CyLLEeCTBY manaratwmi ero. He cnegyet gonyckaTb CyLLECTBEHHbLIX HETOYHOCTEN MpU OTBE-
Tax Ha BOMPOCbI, HEOBX0ANMO NMpPaBUNBbHO NPUMEHSITb TEOPETUYECKME MONOXEHUS MPU PELLEHUN MpaKTN4e-
CKMX 3adad, BNnageTb onpeaeneHHbIMU HaBblIkaMy U NPUeEMaMM UX BbIMOMHEHMS.

OueHKy «ydosriemeopumesibHO» NONyYaeT CTYAEHT, KOTOPbIA UMEET 3HaHWUSA TONbKO OCHOBHOMO Ma-
Tepuarna, HO He YCBOWI ero AeTanu, UCMbITbIBAET 3aTPYAHEHMS NPU peLleHnn NpakTuieckux 3agad. B otee-
Tax Ha MOCTaBfEHHblE BOMPOCbI CTYAEHTOM [AOMyLieHbl HETOYHOCTMW, AaHbl HEO4OCTATOYHO MNpPaBUIbHbIE
OPMYNNPOBKN, HapyLLEHa NOCref0oBaTeNbHOCTb B U3MOXEHMU NPOrPaMMHOro Matepuana.

OueHka «Heyd08/1emeopumesibHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaEeT 3HAYMTENbHOW YacTu Ma-
Tepuana no AUCUUNMMHE, AONYCKAET CYLLECTBEHHbIE OLIMOKM B OTBETAX, HE MOXET pPeLUnTb NpakTu4eckne
3aa4yun unu peLuaeT UxX ¢ 3aTPyOHEHUSMUN.

1.2 MNMepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHy

1. FTomonorusa n romeonornn reHoMoB pacTeHWiA, NapanornyHbie MOPTONOrMyHble reHbl. CUHTEHUS U KOMNnHe-
APHOCTb reHOMOB. anHLlMHbI CpaBHUTENTBHOIO KapTnUpoBaHuA paCTeHVIVI, ponb MoAeNbHbIX obbekToB.

2. Monunnonansa pacTeHnn u ee TUMbl, MEXaHNU3Mbl BO3HUKHOBEHUSA nonunnongoB. Cyabba aynnuuupoBaH-
HbIX FEHOB Y ansononuniouaoB.

3. [amMeToMUTHLIN KOHTPOSb HECOBMECTUMOCTH, rEeHbl JTOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee pearnuvsa-
uum Ha npumepe Solanaceae- n Papaveraceae.

4. lMonoBble TUMbI LIBETKOBLIX PACTEHUIN N FTeHETUYECKUE MEXaHU3Mbl, 0becrneynBaroLLme NepekpecTHoe on-
nogoteopeHune. MonekynspHo-reHeTu4eckne MexaHn3mbl raMeToUTHOM U CNOPOCOUTHOM CaMOHECOBME-
CTUMOCTW.

5. CnopodUTHbIN KOHTPOMb HECOBMECTUMOCTU, FreHbl NTOKYCOB HECOBMECTUMOCTU U MEeXaHU3M ee peanuvsa-
uMm Ha npumepe Brassica.

6. LiuTonnasmartmyeckas My>ckasi CTepUnbHOCTb, ee NpMpoaa, pacnpocTpaHeHne U NpakTuyeckoe UCnornb-
30BaHMe. Ponb MUTOXOHApPMANbHOro reHoma B nposieneHnn LIMC. XumepHbie MUTOXOHAPUAsbHbIE FEHbI.

7. MNapamyTauum kak cneumdumyeckmii Tmn B3ammogencTana annenen. NoHaTns napamytTereHHOCTU U napa-
MY-TabUITbHOCTU. SNMUTEHETUYECKNIA MEXAHU3M NPOSIBIIEHNSA NapamMyTtauui. 8. IHOyKuma myTtauun y pacte-
HUIA 1 0COBEHHOCTU KX BbISIBNEHUS. ['eHeTnYeckn adhpeKkTUBHLIE KINETKM annkanbHON MepUcTeMbl. 3HavyeHne
pas-mepa nonynauun M1 n M2 ansa sblgeneHms MmyTtauumn.

9. CneundunyHocTb OAMC-uHOYLMPOBaHHBLIX MyTauuin. MeToabl o6paTHOM reHeTUKM ANsl YCTaHOBEHUS
dyHK-umm reHa, TILLING un Delet-a-gene.
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10. NHcepumoHHbin T-OHK myTareHes u BbiaBneHune TpaHcopmaHToB B T1 1 T2 nokoneHusx.

11. MoGurnbHbIe reHeTUYECKNE 3MEMEHTbI N X PacnpOCTPaHEHME Y pacTEHUN.

12. TpaHCNO30HHbIN MyTareHes, O4HO U ABYXKOMMOHEHTHbIE CUCTeMbl Ha ocHoBe Ac 1 Ds anemeHTOB.

13. 'eHbl, KOHTPONMpPYHOLLME HE3aBMCUMOE Pa3BUTME IHOOCHEPMA Y MOKPLITOCEMEHHbIX pacTeHUn. MNoHaTne
UMMNPUHTKHIa Ha npumepe reHa MEDEA apabugoncuc.

14. IMMyHWTET pacTeHuii, ero OCHOBHbIE TUMbl. MonekynsapHo-reHeTuYeckne OCHOBbLI HeCNEeLMMUYHOro aK-
TMBHOTO MMMYHUTETA N CNeUngUYHOro akTMBHOro UMMYyHUTETA.

15. l'eHeTnYecKkMIn KOHTPOMb onpedeneHns Tuna opraHos usBeTka. ABC-mogens (normka nocTpoeHuns).

16. JokasaTtenbsctBa npasunbHocTn ABC-mogenu (npeackasaHne goeHoTuna ABONHbIX MYTaHTOB; NOATBEP-
xaeHne ABC-mopenu ¢ ncnonb3oBaHMeM TPaHCreHHbIX pacTeHUn apabuaoncuc; MonekynspHo-
reHeTnyeckas npoBepka Moaenu).

17. MonekynsapHble MexaH13Mbl B3auMoAenCcTBUSA reHoB B-knacca. deHoTun MyTaHTOB No reHam B-knacca.
18. MNpumepbl NnapamMmyTauuin; MoNeKkynspHble MEXaHNU3Mbl MX BO3HUKHOBEHUS

19. MonekynsipHble MeEXaHU3Mbl AMUreHETUYECKNX U3MEHEHMWI (NPUBECTN NPUMEPDI).

20. MNoHATHe nMnpuHTMHIa Ha npumepe reHoB R kykypyabl u MEDEA apabugoncuc.

BnaHk 3k3ameHauuoHHOro 6uneta
Obpaszey
depepanbHOe rocygapcTBeHHoe BlomakeTHOEe obpa3oBaTenbHOE yupexaeHme Boicluero obpasoBaHus
«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa»

Ok3ameH no aucuunnuHe «FeHeTMKa pacTeHUN»
ana odby4yarwmxcs no HanpaeneHuwo 35.03.04 — ArpoHomus

3K3AMEHAUWOHHbLIA BUNET Ne1
1. Fomornorusa n romeosnorMm reHoMoB pacTeHUIN, NapanorniyHble MOPTONOrnyHble reHbl. CUHTEHMS U KOMWHe-
apHOCTb reHOMOB. [PMHLMMbBI CPaBHUTENBHOMO KapTUPOBaHUSA pPacTeHWI, porib MOAerbHbIX OO bEKTOB.
2. CneuuduyHocte OMC-mHAyUMpOBaHHbIX MyTauui. MeToabl obpaTHOW reHeTVku Ans YCTaHOBIEHMWS
dyHKumK reHa, TILLING u Delet-a-gene.
3. MoHsATMe nMnpuHTMHra Ha npumMepe reHoB R kykypy3bl 1 MEDEA apabugoncuc.

LWKANA U KPUTEPUM OLUIEHNBAHUA

OTBETOB Ha BOMPOChI MPOMEXYTOYHOro KOHTpONs
Pe3ynbTaTtbl 3k3aMeHa onpeaensitoT OLEeHKaMN «OTIIMYHOY», «XOPOLLOY», «yA0BMNETBOPUTENBHOY», «HEeYAoBMe-
TBOPUTENBHO» U OOBABNSAOT B IeHb 3K3aMeHa.
OueHKy «omiiu4yHO» BbICTaBNSIIOT CTYAEHTY, rMyboOKO M NPOYHO OCBOUBLUEMY TEOPETUYECKUA WU MpakTuye-
CKuin MaTepuan gucumnnuHbl. OTBET AOIMKEH ObiTb NOrMYHBLIM, rPamMoTHbIM. CTyaeHTy HeobxoaMmMo noka-
3aTb 3HaHWE He TOMbKO OCHOBHOIO, HO W OOMOMHUTENBHOrO MaTepuana, GbICTPO OpPUEHTUPOBATLCS, OTBEYas!
Ha [JononHuTenbHble Bonpockl. CTyaeHT ormkeH cBOOGOAHO CrnpaBnsiTbCH C MOCTaBMEHHbIMU 3afjadvamu,
npaBubHO 060CHOBLIBATL NPUHATHLIE PELLEHNS.
OueHKy «XOpowio» 3acnyXvBaeT CTYOEeHT, TBEPAO 3HaIOLWMIA NporpaMMHbIA Matepuan AWCUMNIWHBI, rpa-
MOTHO M MO CyLeCcTBY manararowuin ero. He cnegyet gonyckaTb CyLeCTBEHHbIX HETOYHOCTEW MpU OTBETax
Ha BOMpPOCLI, HEO6XOAUMO MpPaBUMNbHO MPUMEHSATb TEOPETUYECKUE MOMOXKEHUSI NMPU PELLUEHMN NPAKTUYECKUX
3ajad, BnageTb onpeaenieHHbIMU HaBblIkaMy U MPUEMaMU UX BbINOMHEHUS.
OueHky «ydosrnemeopumeribHO» NOMy4aeT CTYAEHT, KOTOPbIA MMEEeT 3HaHUSI TONbKO OCHOBHOMO MaTepuana,
HO He yCBOMIN €ro AeTanu, UCNbITbIBAET 3aTpyAHEHUS NPY PELLEHUM NpaKTUYeckux 3agad. B oTBeTax Ha no-
CTaBrneHHble BOMPOCHI CTYAEHTOM A0MNYLEHbl HETOYHOCTH, AaHbl HEAOCTAaTOYHO NpaBuUnbHble hOPMYNUPOB-
K1, HapyLleHa nocneaoBaTeNbHOCTb B U3NOXEHUM NPOrpaMMHOro Matepuana.
OueHKa «HeyoBMNeTBOPUTENBHO» FrOBOPUT O TOM, YTO CTYAEHT He 3HaEeT 3HAYUTENbLHOW YacTu maTepuana
no AMCUMNIWHE, JoMNYyCKaeT CYLUEeCTBEHHbIE OLIMOKM B OTBETAX, HE MOXET PEeLUUTb NpakTUYeckue 3agaqu
Unu peLlaeT uX ¢ 3aTpyaAHEHUSIMU.

BbicTaBreHue OLEHKU OCYLLEeCTBNAETCA C yY4eTOM ONMUCaHUA NoKasaTenen, KpUTepueB U LUKan
OLIeHUBaHUS KOMMNEeTeHLUI No AUCLMNIMHe, NpeacTaBeHHbIX B Tabnuue 1.2

10. UHdopmMaLumnoHHOe U MeToanYeckoe obecnevyeHne y4ebHoOro npouecca no guUcUUNINHe

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCYOAPCTBEHHLIMU TpeboBaHUAMK Ana peanu3aunm y4ebHoro
npotiecca no gucuunnuHe obecneuvnsaroLLen kadeapon paspabaTbiBaeTca 1 NOCTOSAHHO COBEpPLUEHCTBYETCH
yyebHo-meToanyeckun komnnekc (YMKL), cooTBeTCTBYHOLLIUIA AaHHOW paboyen nporpaMmme v npunaraemblii
K Hel. [Npu paspaboTtke YMK[ kadenpa pykoBoACTBYeTCS YCTaHOBNEHHbIMU YHUBEPCUTETOM TpeboBaHUsMHA
K ero CTpykType, cogepxaHuo n ogpopmneHuto. B coctas YMK[I BxogaT nepeyvmcrneHHble Hke U apyrue
WUCTOYHUKUN Y4ebHOM 1 yuebHo-MmeToanYeCcKon uHpopmaumm, cpeactea HarnsiaHOCTK.

OnekTpoHHasa Bepcus aktyanbHoro YMKI, aganTupoBaHHas Onis CTyOEHTOB, BbICTaBMSieTCS Ha
Intranet-cepBepax BbinyckaloLero nogpasgeneHns 1 B areKTPOHHOM MeToanyYeckoM kabrnHeTe obyvaroue-
rocsi.
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NMEPEYEHb
nutepaTtypbl, peKOMeHAyeMon
AN U3yYeHUst AUCUMNINUHDI

ABTOp, HanmeHoBaHWe, BbIXOAHbl€e AaHHbIE

HocTtyn

1

Myxanbckuin, B. A. BBegeHne B reHeTuky : ydebHoe nocobue / B. A. lNyxanb-
Ckun. — 2-e u3pa., nepepab. n gon. — Mockea : MUHOPA-M, 2023. — 273 ¢c. —
(Bbicwee obpa3soBaHue: bakanaespuaTt). — DOI 10.12737/1019851. - ISBN 978-
5-16-015633-0. - TexkcT : ANEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1915360. — Pexum goctyna: no noAanucke.

http://znanium.com

Boukos, H. . MeanunHckas reHeTuka : yyebHuk / nog pea. H. M. boukosa. -
Mockea : FTOOTAP-Meauna, 2022. - 224 c. - ISBN 978-5-9704-6583-7. - TekcT :
anektpoHHbn  // 3BC "KoHcynbTaHT cTtygeHta" : [cawt]. - URL
https://www.studentlibrary.ru/book/ISBN9785970465837.html. - Pexxvum goctyna
: MO MOAMNUCKe.

http://www.studentlibrary.ru

IpsizeBa, B. U. N'eHeTuka : yuebHoe nocodue / B. U. I'paseBa. — lMNeH3a : MTCAY,
2019. — 129 c. — TeKCT : 9NEeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-O0MONMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/142019. — Pexum goctyna: gng
aBTOpPU3. Nosfb3oBaTeNen.

https://e.lanbook.com

KapmaHoBa, E. IN. INMpakTukym no reHeTtuke : ydebHoe nocobue gns By3os / E. I1.

KapmaHoBa, A. E. Bonros, B. . MuTioTbko. — 3-e u3g., ctep. — CaHKT-
MeTepbypr : JlaHb, 2022. — 228 c. — ISBN 978-5-8114-9773-7. — TekKcT :
ANEKTPOHHbIN //  JlaHb : anekTpoHHO-OubnuoTeuHas cuctema. — URL:

https://e.lanbook.com/book/200846. — Pexum gocTyna: ons aBTopu3. nosb3o-
BaTenemn.

https://e.lanbook.com

VMBaHuwes, B. B. OcHoBbl reHeTukm : yuebHuk / B.B. ViBaHuweB. — Mockea :
PUOP : MHOPA-M, 2025. — 207 c. — (Bbicwee obpasoBaHue: bakanaspuar).
— DOI: https://doi.org/10.12737/17443. - ISBN 978-5-369-01640-4. - TekcT :
anekTpoHHbIM. - URL: https://znanium.ru/catalog/product/2184326. — Pexum
AOCTyna: No NoAmnucke.

http://znanium.com

leHeTka. — MockBa : MHcTuTyT o6wen reHeTukn um. H. L. BaBunosa PAH,
1965 — . — Bbixogut exemecsdHo. — ISSN 0016-6758. — TekcT : HenocpeacT-
BEHHbIN.

HCXB
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https://e.lanbook.com/book/142019
https://e.lanbook.com/book/200846

NEPEYEHb PECYPCOB
WH®OPMALIMOHHO-TENEKOMMYHUKALMOHHOW CETU «MHTEPHET»
W NOKAINbHbIX CETEA YHUBEPCUTETA,
HeobXxoAUMbIX ANA OCBOEHUSA AUCLUNNUHDI

1. YoaneHHble 3/1eKTPOHHbIE ceTeBble y4ebHble pecypcbl BPeMEHHOro JoCcTyna,
ccopMmUpoBaHHble Ha OCHOBaHUM NPSAMbIX JOrOBOPOB C NMpaBoobnagatTensiMm
(aneKTpoHHbIe bubnuoTeyHble cuctemsl - ABC) ), uHdopmaLMOHHbIE cpaBOYHbIE CUCTEMBI

HanmeHoBaHue HocTtyn
OnekTpoHHO-6nbnmoteyHas cuctema «ZNANIUM.COM» http://znanium.com
OnekTpoHHO-6ubnmoteyHas cuctema «MN3gartenscrea JlaHb» http://e.lanbook.com
OneKTPoHHO-6nbnunoteyHas cnuctema «KoHcynbTaHT cTygeHTa» http://www.studentlibrary.ru

YHuBepcanbHas 6asa gaHHbix UBUC https://eivis.ru/
CnpaBo4Has npaBoBas cuctema KoHcynbTtaHTtlnoc http://www.consultant.ru

2. OneKTpoHHbLIE ceTeBble pecypcChbl OTKPbITOro gocrtyna (npocgeccunoHanbHble 6a3bl AaHHbIX, Mac-
COBbl€ OTKPbITbI€ OHNAaNH-KYpChbl U Np.):

MOOK «[eHeTuka», pasmelleHHbIi Ha nnatdopme «OTkpbIToe obpasoBa- | https://openedu.ru/course/ms

Hune, BY3-paspabotumk: MI'Y u/GENETICS/
MpodeccnoHanbHble 6a3bl AaHHbIX https://do.omgau.ru
3. OneKkTpoHHbLIe y4eOHbIe M y4eGHO-MeToanYeckme pecypchbl, NOAroToBIIeHHbIE B YHUBEpCUTETE:
ABTOp(bI) HaunmeHoBaHve Hocrtyn
Kysbmuka C.IM leHeTuka: kypc nekumi/ C.IM. KyabmuHa, U.B. To-
o Toukas. — Omck, M3g-Bo ®Ir60Y BIMO OMIAY umm. HCXB
MNM.A. CtonbinuHa, 2013. — 107 c.: un.
H. B. XpamuoBa, C6opHuK TecToB MO reHeTuke: yyebHoe nocobue,
U. B. lMNMoToukas, C. Omckui roc. arpap. yH-T. - Omck : N3g-so OMITAY, HCXB
1. KopHeBa 2009. - 115 c.
KysbmuHa C.I1., To- | l'eHeTuka: yyebHoe nocobue / C.MN. KysbmuHa, U.B.
Toukas MN.B. MoTtoukasa. — Omck, M3g-so PIreQY BI1O OmMmIrAY HCXBb
um. MN.A. CtonbinuHa, 2013. — 94c.: un.
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