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BBEAEHUE

1. HacTtosiwee nsgaHue siBNSETCA OCHOBHbIM OPraHM3auMoOHHO-MEeTOANYECKUM AOKYMEHTOM y4eBHOo-
METOAMYECKOro KOMIMIeKca Mo AUCLMMNIIMHE B COCTaBe OCHOBHOW NpodheccuoHanbHON obpasoBaTenbHON
nporpaMmmsl Bbicliero obpasoBanust (OINOIN BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AAaHHOW AUCLMMAWHBI.

2. CopgepxaTernbHOW OCHOBOW ANl pa3paboTkM HAaCTOALLMX METOAMYECKMNX YKa3aHun nocnyxuna Pa-
©oyas nporpamma AMCLMNMANHBI, YTBEPXAEHHAsi B YCTaHOBNEHHOM NopsiaKe.

3. MeToanyeckue acnekTbl pa3BuUTbl B y4ebHO-MeToaMYECKON nutepaTtype u opyrux paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm ancumnnuHe.

4. [locTtyn obyyaloLmnxcs K aneKTpoHHON Bepcun MeToamdeckmx ykazaHum no U3yyYyeHuo aucuunnu-
Hbl, 0becneyeH B MHOpMaLMOHHO-0Opa3oBaTenbLHON cpeae yHuBepcuTeTa.

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

YBaxaemble oGyyvarowmecs!

Mpuctynas Kk n3yyeHuio Hosow Ans Bac yyebHOW OuCUMNIMHBI, HAYHUTE C BAYMYMBOrO MpOYTEHMS
paspaboTaHHbIXx ana Bac kadegpor cneymnanbHbIX METOOUYECKMX YKa3aHWA. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €€ porb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpraHM3aunoHHbIMK TpeboBaHnsaMM Kadeapbl N0 3TON ANCUUMIIMHE N COM3MEPUB
C HMMK CBOM cunbl, Bbl cMoxeTe caenatb 0OCO3HAHHbLIN BbIGOP COBCTBEHHOW TaKTUKM U CTpaTermm y4ebHom
aeaTtenbHocTh, ybepeyb cammx cebst OT Hepa3yMHbIX PELLEHWI MO OTHOLLEHUIO K HEN B Ha4yarne cemecrtpa, a
He Toraa, Korga ye ctaHeT no3gHo. Mcnonb3ys aTu ykasaHus, Bbl 6€3 ONOMHUTENbHBIX OCITOXHEHWIA MO-
pongeTe K NpOMEXYTOYHOW aTTecTaumv no 3TOW AMCUMNIIMHE. YCNELWHOCTb aTTecTaumMmn 3aBUCUT, Npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BaymumBas yvyebHas pabota, B uensix obecne-
YeHUs KOTOPOW 1 pa3paboTaHbl 3T METOANYECKUE YKa3aHWS.



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

YyebHas gucumnnuHa «leHeTnka pacteHun» ABnseTca akynbTaTUBOM.

Henb ducuyunnurbl — hopMupoBaHue y obyyaromxcs 6a30BbiX 3HAHWUI OCHOB FEHETUKN PaCTEHMWIA,

nonyyeHne MMM NepPBUYHOIO OMnbiTa B 06M1acT reHeTUYECKMX TEXHOMNOrMi B 06nacTu reHeTUKU pacTeHNI.

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

pacTeHuin Npu pasnn4YHbIX CUCTEMAX Pa3MHOXEHUS.

LA

YmeTb NMPUMEHATb reHeTn4eckmne MeToabl aHann3a npupoaHbiX I'IOI'IyJ'IFlLI,I/IIZ N reHeTU4eCKmnx Kosrnek-

BnageTb HaBblkaMu peleHna npakTn4eckmnx 3agav, Tpe6y+ou.w|x MOJNEeKynAapHO-reHeTn4eckoro noa-
Xo4a n npnemMosB ononorum pa3BuTuA.

1.1.MNepeyeHb KOMNEeTEHUUIN C yKa3zaHUEeM 3TanoB Ux popmMupoBaHusi B pe3yribTaTe OCBOEHUS y4yeb-
HOW OUCLMNIIUHbI:

KomneTteHuuu,

B hopMMUpOBaHNM KOTOPLIX 3a-
AelcTBOBaHa gvcuunnuHa

Koa v HanmeHoBa-
HMe MHAMKaTopa
BOCTMXEHUN KOM-

KoMnoHeHTbLI kKoMneTeHUuMn,
hopmMUpyemble B pamkax AaHHON ANCLMNINHBI
(kaK oxugaemMblvi pesdynbTaT ee 0CBOEHWs)

yMeTb aenatb (aeWcT-

BnagaeTb HaBblkamMu

Koo HanveHoBaHune nereHuuun 3HaTb U NOHUMATb
BOBaTb) (MMeTb HaBbIKM)
1 2 3 4
O6wenpodeccnoHanbHble KOMNETeHUUn
OlK-1 | CnocobeH pewatb | NO-1 JeMOHCT- | cOBpEMEHHbIe NMPUMEHATb FreHe- | peLleHus npakTude-

TMNOBbIE 3aga4n
npodpeccu-
OHanbHOW ges-
TENbHO-CTU Ha OC-
HOBE 3Ha-HUI OC-
HOBHbIX 3aKOHOB
MaTeMaTu-4eckmx,
€CTeCTBEH-
HOHay4HbIX 1 00-
Lwenpo-geccuo-
HanbHbIX AUCLUMN-
NVH ¢ npu-
MeHeHNeM MHGop-
MaLMOHHO-
KOMMYHU-
KaLMOHHbIX TEXHO-
norumn

pu-pyeT 3HaHue
OCHOBHBbIX 3a-
KOHOB Ma-
TeMaTunye-CKux,
ecTe-
CTBEHHOHa-
YYHbIX U 06-
wenpodec-
CUOHarbHbIX
OVCLIMMNIINH,
Heobxoau-MbIx
ONs peLueHns
TUNOBLIX 3aaau
B 06-nactu ar-

npobnemsl re-
HEeTUKN pacTe-
HWK, TEOpPETU-
Yeckme OCHOBBI
YHKLNOHUPO-
BaHWA pacTe-
HWK1 Npun pas-
NNYHBIX CUCTE-
Max pasMHoO-
XeHus.

TU4eckme MeToabl
aHanusa npupoa-
HbIX NOMYyNSAUNA 1
reHeTU4YecKnx
KOMNNeKUMn.

CKUX 3ajauy, Tpe-
ByroLwmx monekynsp-
HO-reHeTU4ecKoro
noaxoaa n npuemos
Huonornm passuTus.
[emoHcTpupyeT ro-
TOBHOCTb KpUTHYe-
CKM aHanusnposaTb
nHdopmaumio B 06-
nacTun reHeTukn pac-
TEHUN N NHTErpumpo-
BaTb NONYyY€EHHbIE
3HaHWA B NPOEKTHYIO
3agauy.

po-HOMWK
na-2 Ucnonb- 3HaeT coBpe- YmMeeT npume- Bnageet HaBblkamu
3yeT 3HaHWUsl OC- | MEHHbIE reHe- HSITb COBPEMEH- CpaBHEHWs1 UCMNofb-
HOBHbIX 3a- TUYECKUNE Tex- Hble reHeTn4e- 3yeMbIX TEXHOSOTUIN
KOHOB Ma- Homormu, nc- CKWE TEXHOMOMMM | C y4ETOM BO3MOXKHO-
TeMaTuye-CKMX | nornb3yemble ans pelenuns CTEN 1 COBPEMEHHBIX
n ecte- npu pabote c NoCTaBMEHHbIX TpeboBaHW K OLEH-
CTBEHHbIX HAayK | pacTeHUsAMM. 3agad, NPorHo3n- | ke 3EKTUBHOCTH

AN peLleHnst
CTaHOapTHbIX
3agad B ar-
POHOMMM

poBaThb 1 onpe-
OenATb NoTeHUu-
an ux Ucnonb3o-
BaHUS.

npouecca.
[eMoHcTpupyeT ro-
TOBHOCTb MacLuTa-
OupoBaTthb paspaba-
TbiBaeMbl€ reHeTU-
Yyeckne TEXHONOMK ¢
Yy4€TOM KX MOTEH-
umnana v nepcrnekTms
pasBUTUS1, KOPPEKTU-
poBaTb peanusauuio
TEXHOMNOrM B COOT-
BETCTBUM C JA@HHbLIMU
O ee BNUSHUK Ha

OKpYXXaloLLyo cpeay.




1.2 OnucaHue nokasarenemn, KputepueB U LWWKan oueHnBaHuA KOMNEeTeHLM Mo AUCLMNIINHE

MHaeke n
Ha3BaHue
KOMMNEeTeHUnn

Kop, nhagukaTo-
pa OOCTUXKEHUI
KOMMeTeHUnn

WHaukaTopbl Komne-
TeHUMN

Mokasatenb oue-
HUBa@HMA — 3HAHNS,
YMEHUS, HaBbIKU
(Bnapexus)

YpOoBHU CChOPMUPOBAHHOCTN KOMNETEHLMIA

KOMMEeTeHUUs He chopMmupo-

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

Xapaktepuctuka ccpopmu

POBAHHOCTW KOMNETEHLUN

KomMneTeHumMs B NonHon mepe
He cchopmupoBaHa. Nmeto-
LLIMXCS1 3HAHWUIA, YMEHWI N Ha-
BbIKOB HEJOCTaTO4YHO A1s
peLleHns npaKTU4eckux (npo-
deccroHanbHbIx) 3agay

CdopMnpoBaHHOCTbL KOM-
neTeHLun cooTBeTcTBYEeT
MUHMManbHbIM TpeboBa-
HuAM. NmetoLymxcs 3Ha-
HWUWA, YMEHWU, HaBbIKOB B
LenomM AocTaTouHO Ans
peLLeHns NPaKTUYECKNX
(npodbeccuoHanbHbIX)
3agav

CdopMmnpoBaHHOCTb KOMMe-
TeHUMn B LiIerIoM COOTBETCT-
ByeT TpeboBaHuaM. Vimeto-
LLIMXCS 3HAHWUA, YMEHUN,
HaBbIKOB 1 MOTMBaLK 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 AOCTaToO4YHO
ONs PeLLEHUst CIIOXHbIX
npakTu4eckmx (npogeccumo-
HanbHbIX) 3agad

dopmbl 1 cpef
Ba KOHTPO
¢opmupoBaH
KOMMNEeTEeHLM

KpuTepum oueHvBaHus

OrnK-1
CnocobeH
peLaTb TUMo-
Bble 3agaun
npodeccuo-
HanbHOW Aes-
TenbHOCTU Ha
OCHOBE 3Ha-
HWIA oc-
HOBHbIX 3aKO-
HOB MaTema-
TUYECKUX,
€CTECTBEHHO-
Hay4HbIX U
obuenpo-
deccuoHanb-
HbIX AnUcCUMN-
TNVH C npw-
MeHeHneM
UHOpP-
MaLMOHHO-
KOMMYHMKa-
LIMOHHBIX TEeX-
Hornoruu

NO-1onka Oe-
MOHCTpUpyeT
3HaHWe OCHOB-
HbIX 3aKOHOB
MatemaTtuye-
CKUX, ecTecT-
BEHHOHay4HbIX
1 06-
enpogeccuo-
HanbHbIX ONUC-
LUMNNNH, Heo6-
XOOUMbIX Anst
peLueHust TUno-
BbIX 3a4a4 B
obrnacTu arpo-
HOMMMU

MonHoTa 3HaHun

3HaeT coBpemMeH-
Hble npobnembl
reHeTuKn pacTe-
HUW, TeopeTnye-
CKNe OCHOBbI
yHKLMOHMPOBa-
HWSA pacTeHun npn
pasnunyHbIX cUCTe-
Max pa3aMHOXEHUS.

He 3HaeT coBpe-MeHHble npo-
Onembl reHeTUKN pacTeHun,
Teo-peTnyeckne oc-HoBbI
PYHKLIMO-HUPOBaHUS pac-
TEHWUIA NpU pas-NNYHbIX CUCTE-
Max pasmMHOXe-HUsI.

[ToBEPXHOCTHO OpPUEHTK-
pyeTcs B COBpe-MeHHble
npo-6bnembl reHeTUku pac-
TEHWIA, TeO-peTNYECcKue
0C-HOBbI PYHKLMO-
HMPOBaHWSA pac-TEHWI Npu
pas-NMYHbIX CUCTE-Max
pa3MHOXe-HUS1.

CB000OAHO OpUEHTUPYETCH B
COBpe-MeHHbIe Mpo-6nembl
reHeTUKN pacTeHun, Teo-
peTnyeckne 0c-HOBbI (PYyHK-
LIMO-HNPOBAHNSA pac-TeHUN
npu pas-NuUyHbIX CUCTEe-Max
pa3mMHOXKe-HUS.

B coBeplieHcTBe BNageet
3HaHMSIMW O COBPE-MEHHbIE
npo-6nembl reHeTUKN pacTe-

HWIA, TeO-peTnyeckune oc-

HOBbI (PYHKLMO-HMPOBaHWS
pac-TeHWI Npu pas-NnyHbIX

CUCTe-Max pasMHOXe-HUS1.

Hanuune ymeHui

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

He ymeeT npumeHsTb re-
HeTuYeckue Me-ToAbl aHanmsa
NPVPOAHBIX NOMYNALMIA U Te-
HETUYECKMX KOMNMNEKLUIA.,

YMmeeT npuMeHsTh re-
HeTn4yeckvie Me-ToAbl aHa-
nn3a NpUpPOAHBIX NOMys-
LM U FrEHETUYECKUX KOS~

NEeKunn.

CBobogHO MpuMeEHsieT re-
HeTu4yeckMe Me-ToAbl aHa-
nm3a nNpupoaHbIX NOMNynsuuin
N reHeTUYEeCKMX KOMNMeKuui.,

B coBepLueHcTBE NpUMEHSIET
reHeTU4eckme MeToabl aHa-
nn3a NpMpoAHbLIX NONyNsALMiA
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]
npakTuJeckux 3agaq, Tpebyto-
LUMX MOSIEKY-TISIPHO-
reHeTU4ecKoro noaxona v npu-
eMoB 61onoruM pasBuUTKs.

MmeeT HaBbIkM peLueHnst
npakTuyeckux 3agad, Tpe-
Oylo-LLMX  MOMeKy-nspHo-
reHeTU4eckoro nogxoga
npu-emoB Guonoruu pas-
BUTUS.

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

MMeeT OTNUYHble HaBbIKM
pelueHus NpaKkTU4YeCKUX
3apay, TpebyHo-LUMX Moreky-
NAPHO-TEHeTUYeCKoro  nog-
XoAa M npu-emoB 6uornorum
pas3BUTKS.

BOMPOCHI U C
TyauUMOH-HbI
3agaHunsA

NA-2onk1 -
nonb3yeT 3Ha-
HNA OCHOBHbIX
3aKOHOB Ma-
TemMaTn4eckmnx
N ectecTBeH-
HbIX HAYK Ans

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-
HeTMYecKkne TEXHOMOMUH,
ncnonb3yemMble npu pabo-
Te C pacTEHUAMM.

YBepeHHO 3HaeT COBpeMeH-
Hble reHeTUYecKue TEXHOIOo-
UK, UCMOSb3yeMble Mpu
paBoTe C pacTeHUsIMU.

B coBepLueHcTBe 3HaeT
COBPEMEHHbBIE reHeTUYECKIE
TEXHOSIOMU, NCMOSb3yeMble
npu paGoTe C pacTeHUsIMU.

Hanuuve ymeHuwn

YMeeT npuMeHsiTb

He ymeeT npvmMeHsiTb coBpe-

YMeeT NpyMeHsiTb coBpe-

YBEpPEHHO YMEET NPUMEHSITb

B coBepulieHcTBE ymeeT

BONPOCHI U Cl
TYauUMOH-HbI
3agaHua




peLLeHns CTaH-
AapTHbIX 3aaa4
B arpoHOMuK

COBPEMEHHbIE re-
HeTUYeckue TEXHO-
norum ans pelue-
HUS! NOCTaBMEHHbIX
3afad, NporHoau-
poBaThb 1 onpege-
NSATb NOTeHuman ux
MCMoNb30BaHUsl

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

MEeHHble reHeTu4eckme
TEXHOMOMU ANsi peLleHnst
nocTaBneHHbIX 3agay,
NporHo3vpoBaTh U onpe-
[ensTb noTeHuman ux
UCMornb30BaHus

COBpeMeHHbIe reHeTu4eckue
TeXHOJIorMn Anga peweHna
NoCTaBJI€HHbIX 3adad, nNpo-
rHO3MpPoOBaThb N onpeaenaTb
noteHuymnan nx ncnosib3oBsa-
HUA

NPUMEHATb COBPEMEHHbIE
reHeTn4yeckme TexHonornm
Ana peweHuna nocTtaBlieH-
HbIX 3a4a4, NporHo3MpoBaTb
nonpenendaTtb noteHyman nx
Mcnosnb3oBaHMA

Hanunyve HaBbIkoB
(Bnagexune onbiTom)

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

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

Bnapeet HaBblkamu cpaB-
HEHWS NCNONb3yeMbIX
TEXHOMNOrN C y4ETOM
BO3MOXHOCTEN 1 coBpe-
MEHHbIX TpeboBaHui 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 TEXHOMOMUI C
YYETOM BO3MOXHOCTEN 1
COBpPEMEHHbIX TpeboBaHuin K
oLeHKe 3ahheKTUBHOCTH
npotecca.




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

UUMJIUHDbI

2.1 OpraHM3aL|MOHHaﬂ CTPYKTypa, TOyAO€MKOCTb U nnaH ndyvyeHnda OnCUuMninHbI

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

OrlMOr1; eé cemecTpoBas ceTka

TpyaoemKoCTb, Yac
o cemecTp, Kypc*
Bun y-eBHoit pabote 0O4YHasa popma 3ao04Hag dopma
3 cem. Ne cem. 5 cem
1. AyanTopHble 3aHATUSA, BCETO 54 14
- nekumm 20 6
- NpaKkTuyeckme 3aHaTus (BKNoYas ceMuHapbl) 24 6
- nabopaTopHble paboThbl 10 2
2. BHeayauTopHas akageMuyeckas pa6ora 54 94
2.1 ®ukcnpoBaHHble BUAblI BHeayAUTOPHbLIX CAMOCTOATENMbHbIX 30 30
paboT:
BbinonHeHne n coava/3awimra nHaMBuayanbHoro/rpynnoBoro 3aga-
HWS B BUae™™
- Npe3eHTaumm 20 20
- pedhepata 10 10
2.2 CamonogrotoBka K ayauTOPHbIM 3aHATUAM 16 2
2.3 CamocTosiTennbHOe U3y4eHue TeM AUCLUMIIUHbI 0 60
2.3 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPOJSIbHO-
OLIeHOYHbIX MepPONpPUATUAX, MPOBOAMMbBIX B paMKax TEKYLLEro KOH- 8 29
TPONS OCBOEHUSI AUCLMMNIUHBI (3@ UCKITIYeHUEeM yYMmEHHbIX 8 M.
21-2.2):
3. NoaroTtoBKa U cpava aK3aMmeHa No UToram OCBOEHUA aucumnn- 36 9
JINHbI
Yachbl 144 144
OBLUAA TpyaoeMKoCTb AUCLUNIIUHDI: T S——— 2 2
lMpumeyaHue:
* — ceMecmp — Ansi O4HOM N O4YHO-3a04HON (POPMbI OOYYEHUS, KYPC — ANsi 3a04HON POPMbI 0OYyYeHUs;
** — KP/KI, pedepaTtal/acce/npe3eHTaumm, KOHTPONbHOM paboThl (4ns 06yvaroLmxcsa 3a04HON OpMbl 0By4eHUsT), pacHeTHO-
FpaCbMHeCKOIZ (paCHeTHO-aHaJ‘IMTMHeCKOVI) paGOTbI nap.;

2.2. YKkpynHéHHasi cogepkaTternbHasi CTPyKTypa y4eGHoM aMcuMnivHbl M oblias cxema eé peanusauun B

y4yebHOM npouecce

4.1. YKpynHéHHas coaepxarenbHasi CTPYKTypa y4e6HOM ANCLUNNUHBI
M obLian cxema eé peanusaumm B y4eOHOM npouecce

TpyooemkocTb pasgena v eé .
pacnpegeneHve no sugam §- o 3c
y4ebHol paboTbl, 4ac. z * s g
AyauTtopHas pa6ota] BAPC 22 S5
Homep v HaumeHoBaHwe 3aHaTHS g T e
pasaena o | o 9 3 z 3 PSC
y4e6HON ANCUUNIUHBI. = <| 3| S5 ST 3 g' 2 g
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Ou4Has dopma o6y4eHus
CTpyKTypHO-(byHKUMOHanNbHasa opraH13a-
1 {uns reHoma pacTeHUn 1 aHanu3a yHKUUA 9 onpoc OlK-1
reHa 1911014 | 4 2
CuncteMbl pasMHOXEHUS pacTeHNA N ux
2 reHeTNYECKUI KOHTPOIb 19]10/4 | 4 2 91 30 orpoc OrK-1
3 |['eHeTYeckne MeTobl CeneKkLmm 17 21| 4 2 9 ornpoc OnK-1
4 (leHeTUKa MMyHUTETa pacTeHun 1718121 4 2 9 onpoc OnK-1
5 |eHeTuKa OHTOreHes3a pacTeHun 1911014 | 4 2 9 onpoc OlK-1
"eHeTUYeCcKMe TEXHONMOMMN pacTeHUn B
6 |peweHnn 3agay cenekunn n ceEMeHoBoa- 9 onpoc OlnK-1
cTBa 17184 | 4
Ok3ameH 36
WUtoro no yuebHoM gucumnnumHe 144154120| 24 10 |54 30




[onsa nekumi B ayguUTopHbIX 3aHATUNAX, % | 37,2

3aouHas ¢popma o6yyeHUs
CTpyKTYypHO-(bYHKLMOHanNbHas opraHu3a-
1 {uns reHoma pacTeHUn U aHanu3a yHKUUIA 21 onpoc OnkK-1
reHa 281713 | 2 2
CucTtembl pasMHOXEHUS pacTEHUA N NX
2 reHeTUYecKUin KOHTPOIb 26|53 | 2 2Ll 30 orpoc OrK-1
3 |[eHeTn4eckne meToabl Cenekumm 23| 2 2 21 onpoc OnK-1
4 ([eHeTUKa MMyHUTETa pacTeHun 21 21 onpoc OnK-1
5 [[eHeTMKa OHTOreHesa pacTeHun 20 20 onpoc OlK-1
'eHeTu4eckne TEXHONOrMN pacTeHN B
6 |peweHnn 3agay cenekunmn n ceMeHoBoa- 20 onpoc OnkK-1
cTBa 20
Ok3ameH 36
MTtoro no yyebHoOM gucumnnmHe 144|141 6 | 6 2 94| 30
[ons nekumi B ayguTopHbIX 3aHATUNAX, % 42,8

3. O6wme opraHusauMoHHbIe TpeboBaHUA K yyeGHOM paboTe cTyaeHTa
3.1. OpraHusauus 3aHATUI U TpebGoBaHUsA K yueOGHoM paboTe cTyAeHTa
OpraHu3aums 3aHATMI MO AUCUMMIIMHE HOCUT LIMKNMYeckuin xapaktep. 1o Tpem pasgenam npegycmort-
peHa B3anMoOyBs3aHHas uLenodka y4ebHbix paboT: nekums — camocTosiTenoHas paborta ctygeHToB (ayau-
TOpHas 1 BHeayaUTOpHas). Ha 3aHaTusAX cTygeHyeckas rpynna nonyyaeT 3agaHus 1 pekoMeHgaumu.
[ns cBoeBpeMeHHOW NOMOLUM CTyAeHTaM Npu U3ydeHun QUCUUNINHBI Kadeapon OpraHusylTcs WHAW-
BUAYyanbHbIE 1 FPYNMNOBbIE KOHCYMNbTaunW, yCTaHaBIMBAETCA BPEMS Nprema BbiNOIHEHHbIX paboT.
Mo nToram nsydyeHnss QUCUMNIVHBI OCYLLECTBNAETCA aTTecTauums CTyaeHTa B hopmMe TeCTUPOBaHMS.
YuntblBasg CcTatyCc AOWUCUMMIAMHBI K €€ W3YYeHWI0 NPeabsBnsioTCA crneaylolwue opraHuM3aunoHHble
TpeboBaHus;:
- obsAsaTenbHOe nocelleHne CTyAeHTOM BCEX BUOOB ayAUTOPHbIX 3aHATUN;
BeJEeHWe KOHCNEKTa B XOAE NEKUMOHHbIX 3aHATUN;
KavyecTBEHHas CaMOCTOATENbHAas NOArOTOBKA K NPAKTUYECKNM 3aHATMAM, akTUBHasA paboTa Ha HuX;
- aKTUBHasd, pUTMUYHAA caMOCTOSITENbHasA ayauTOpHas U BHeayauTopHas paboTa cTydeHTa B COOT-
BETCTBMM C MraHoM-rpadmkom, npeacTaBneHHblM B Tabnvue 2.1; cBoeBpeMeHHas caada npenojasa-
TEer0 OTYETHbIX JOKYMEHTOB MO ayAUTOPHbLIM U BHEAyaAUTOPHbBIM Bruaam pabor;
- B Cfy4yae Hanuuns nponyLweHHbIX CTYOEeHTOM 3aHATUAM, HEO6XO0AMMO MOMYYNTb KOHCYMNbTaLuuio no
NoAroToBKe M OPOPMMIEHUNI0 OTAENbHBLIX BUAOB 3a4aHNUN.
[na ycnewHoro ocBOeHWs Kypca, CTyAeHTy npegnaratotcs y4ebHO-MHGOPMaLMOHHbIE UCTOYHUKN B
Buae yyebHown, y4ebHO-MeToaNYEeCKOW MTepaTypbl U KOMMeKTa BuaeodunbMOoB Mo BCEM pasgernam.

3.2 YcnoBusa nonycka K 9Kk3ameHy

Ok3aMeH saBnsieTcAd OPMOW KOHTPONS, KOTOPbIA BbICTaBMASETCA Oby4valrolwemMycs COorfiacHo
MonoxeHus O TekyLlen, NPOMEXYTOYHOW aTTecTaumm ctygeHToB u cnywatenen 8 #r60Y BO Omckun FT'AY
um. M.A.CTonbinuHa, BbLIMOMHMBLUEMY B MOSIHOM OObeMe BCe nepedvucrieHHble B n.2-3 TpeboBaHusa K
yyebHon paboTe, npowewmn Bce BuAbl TECTUPOBaHWM. B cnyyae He MOMHOrO BbINOMHEHUSA YKa3aHHbIX
YCINOBUIN MO YBaXXMTEMNbHOW NpUYMHE, CTyAEHTY MOryT ObiTb MpeanoXeHbl MHAMBUAYalbHbIE 3adaHus Mo
nponyweHHomy y4ebHomMy MaTepumany.

4. JIeKLMOHHbIe 3aHATUA
[ns nsyvatolmx aucumnnmniy «l'eHeTuka pacteHniny YMTalTCa NeKUUn B COOTBETCTBUM C MiaHOM, NpeacTaB-
neHHbIM B Tabnuue 3.

4.2. JleKUMOHHBbIN KypC.
MpuMepHbIN TeMaTUYeCKMI NNaH YTeHUs1 NeKLuMn no pasgenam y4eb6HOW AUCLMNIIUHDI

Ho-
TpyOoeMkocTb Mo pas-
Mep neny, uac. Vcnonbaye-
Tewma ne Mble
g § 0 Ma Jiekuun. OyHas 3aoyHas NHTEepPaKTUB-
15) CHOBHbIE BOMPOCHI TEMbI
| P ¢opma ¢opma Hble opMbI
()
| e
CTpykTypHO-(byHKLUMOHaNbHasi opraHu3auma reHoma
111 pacTeHun u aHanu3 (PyHKLUUN reHa: 3 Jlekyunsa-
1.CTpyKTypHO-(PYHKLMOHaNbHasA opraHM3aunsi reHoma BM3yanusauus
2. 'eHOM XnoponsiacToB Y MUTOXOHOPWUN 4

7




3.MobunbHbIE reHETUYECKNE 3NTEMEHTbI PacTEHUI
4. TpaHCMNO30HHbIA MyTareHes3 pacTeHun
5. MyTauUWOHHbIN aHanu3 ansa naydyeHus yHKLMM reHoB

Cucrtembl pa3sMHOXEHNA PAaCTeHUN U UX FTeHeTUYeCKUMn
KOHTpOnb:

1.2Kn3HeHHble UMKIbl pacTeHuin

2.[1ByqOMHOCTb

3. Anomukcuc

4. KoopavHupoBaHHOE pas3BuTuMe 3apoabilla 1 3HO0C-
nepma

Jlekuns-
3 BM3yanusauyus

FeHeTuYeckue meToabl ceneKkumm:

1. Monunnovagus.

2. AHeynnoungus

3. UuTonnasmaTtnyeckas My>xckasi CTepUnbHOCTb pacTe-
Hu (LUIMC).

4. CnoHTaHHbIN 1 NHOYLMPOBAHHbBIN MyTareHes3 y pacTe-
HURA.

5. XpoMOCOMHas MHXeHepUsi pacTeHUN

Jlekuns-
BM3yanusauus

FeHeTUKa MMMYHUTETa pacTeHUN

1. MNoHATME MMMYHUTETA PacTEHUN.

2. OCHOBHbIE TUMbl UMMYHUTETA PacTEHU

3. MonekynspHo-reHeTU4eCkne MmexaHu3mbl Hecneundu-
YECKOro BPOXAEHHOTO MMMYHUTETA pacTeHWN

4. MonekynsipHO-reHeTU4ecKkme MexaHuambl cneunguye-
CKOr0 BPOXXAEHHOro UMMYHUTETA.

Jekuus-
BM3yanusaums

FeHeTukKa OHTOreHe3a pacTeHUA

1.06wWwwme NnpvHUMNbI PErynsaumMm passmntmus pacTeHnn.

2. 'eHeTNYecKne OCHOBbI perynsunm pasBuTns pacteHun
duTOropMoOHamMu.

3. [eHeTnyecknmn KOHTPOb MopdhoreHesa pacTeHUN.

4. eHeTNYeCKNIN KOHTPOSb Pa3BUTUS Pa3HbiX JOMEHOB
3apogbia.

Jlekuns-
BM3yanusaums

FeHeTUYeCKME TEXHONOrUM pacTeHUN B peLleHUn 3a-
Aay cenekuum n ceMeHoBOACTBA

1. FeHeTnYecKasn nHxXeHepus pacTeHnin

2. FeHOMHOE pefakTMpoBaHne pacTeHun

3. MonekynspHo-reHeTM4eckue Mapkepbl

4

Jlekunsi-
BM3yanunsauus

O6Lwasn TpygoéMKOCTb NEKLMOHHOIO Kypca

20

6

Bcero nekuumi no yyebHomn gucuunnum-

He:

yac M3 HUX B MHTEpaKTMBHON popme:

vyac

- 04Hasa dpopma obyyeHus 20 - 04Hasa popma obyyeHus

20

- OYHasa cokpalleHHas dopma obyye- -

HWA

HUA

- OYHad cokpalleHHast opma obyye-

lMpumeyaHus:
- MaTtepwuanbHO-TEXHMYEeCKkoe obecnevyeHne neKUMOHHOro Kypca — cM. MNpunoxeHue 6.

- obecneyeHune NeKUMOHHOTO Kypca y4ebHoK, yueBHO-MeToaAMYECKON NUTEPaTYpOrn U UHBIMU GUBNMOTEYHO-

MHOPMaLMOHHBIMI pecypcamn U cpefdcTBamu  obecrnedeHusi obpasosaTenbHoOro npouecca — cMm. Mpw-

noxeHust 1 un 2

5. MpakTuyeckue 3aHATUA NO AUCLUNIIMHE U NOArOTOBKA CTYAEHTa K HAM
MpakTuyeckme 3aHATUSI MO KypCy NPOBOASATCS B COOTBETCTBUM C MaHOM, NpeAcTaBneHHbIM B Tabnuue 4.

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

Ne TpynoémKkocTb
o = Tema 3aHsTUs/ no pasgeny, WNcnonbsyemble CBA3b
o Sy E MpumepHbIe BONpoCkl Ha obcyxaeHne vac. WHTEpPaKTUBHbIE | 3aHATUS
g éﬁ z (ansa 3aHATUA B hopmaTe CeMUHaPCKUX) P 3a049Has dopmbl c BAPC
ez @ dopma dopma
1 2 3 4 5 6 7
CTpyKTYypHO-bYHKLMOHaNbHasa opraHu3a- 2 2 Mosroson wtypm |Y3 CP,
1 1 LS reHoOMa pacTeHMn U aHanu3 OyHKLMI ocn
reHa
2 2 Cuctembl pasMHOXEHUsI paCTEHUA N NX 2 Mosroson wtypm  |Y3 CP,




reHeTUYECKNA KOHTPOIb OcCIl
2 Mosroeon wrtypm |Y3 CP,
3 3 ["eHeTn4yeckmne MeToabl Cenekumm ocn
o 2 Moszroson wrtypm |Y3 CP,
4 4 ["eHeTUKa UMMyHUTETA pacTeHNN OCI
. 2 Moazroson wtypm |Y3 CP,
5 5 "eHeTUKa OHTOreHe3a pacTeHumn OCI
Bcero npaktuyeckmx 3aHaTuin no y4ebHon gucumnnuvie:| 24 yac | VI3 HUX B MHTEpaKkTUBHOM hopMe: yac
- O4Hasa cpopma oby4eHus 10 - 04Hasa popma oby4eHus 10
B TOM yncne B popmarte ceMMHapPCKNX 3aHATUN:
- OYHasa popma oby4yeHus 10

* YerosHble 0603HaqYeHuUs:
OCI1 - npegycmoTpeHa obsasaTtenbHas camonogrotoBka k 3aHATMo; Y3 CPC - Ha 3aHATUM Bbigaétcsa 3aga-
Hue Ha koHkpeTHyto BAPC; MNP CPC - 3aHsTue copepxaTenbHO 06asupyeTcsi Ha pesynbTaTax BbIMOSHEHUS

CTyaeHTamm koHkpeTtHon BAPC;

lMpumeyaHus:
- MaTepuanbHO-TEXHMNYecKoe obecrneyeHne npakTUYecKkux 3aHaTu — cm. lNpunoxexne 6
- obecneyeHne NPaKkTUYECKNX 3aHATUIN y4ebHOW, y4ebHO-MeTOANYECKON NUTepaTypon U MHbIMM BUbnmnoTeyHo-

WHOPMALIMOHHBIMK  pecypcamn W CpeacTBaMu

XeHus 1 un 2

obecneyeHus obpasoBaTenbHOro npouecca — cMm. [puno-

NaGopaTopHbI NPaKTUKyM.

MprMepHbIN TeMaTU4eCKMi NNnaH nabopaTopHbIX 3aHATUI NO pasgenamMm AUCLUUNIIVNHbI
No Tema nabopaTtopHon TpynoemkocTsb JIP, Cssasb ¢ BAPC MpumeHsaemble
3 paboTbl yac. WHTEpaKTMBHbIE
o oyHas 3304- AR oy chopmbl 0Gy4e-
o & & cdopma Has Eg'ﬁg% ag¥o H1A
g7 5 |F Pop- B 8RIT 53
1 2 3 4 5 6 7 8 9
CTpyKTypHO- 4 2 + + Wccneposanuve
1 1 1 dyHKUNOHaNbHas opranusa- HacCTHOTO crny4as
LS reHoMa pacTeHui n
aHanu3 yHKUMn reHa
Cucrtembl pasMHOXeHUs pac- 4 2 + + Mo3roBoii WTypm
2 |2 2 | TEHUI N UX reHeTNYeCKUn
KOHTpPOIb
3 |3 3 "eHeTu4eckne meToabl ce- 4 2 + + Wccneposaxne
nekuumm YacTHOro cny4as
4 |a 4 FeHeIMKa UMMyHUTETa pac- 4 + + Mo3aroBoW LWTypM
TEHUN
5 |5 5 FeHeIMKa OoHTOreHesa pac- 4 + + Wccneposanne
TEHUN YyacTHOro cryyas
"eHeTn4Yeckne TexHonornm 4 WccneposaHnue
6 6 6 | pacTeHui B pe-LueHUn 3adad HacTHoro crny4as
cenekumm 1 cCeMeHOBOACTBA
WNtoro J1P 5 O6was TpygoemkocTb JIP 24 6
lNpumeyvaHus:
- MaTepuanbHO-TEXHNUYECKoe obecneyeHne na6opaTopHoro npakTukyma — CM. I'IpmnomeHme 6;
- obecneyeHne nabopaTopHOro NpakTukyma y4ebHom, y4e6HO-MeToANYECKON NMTEpPaTypon U MHBIMU BUBNNOTEYHO-MHOPMALMOHHBIMU
pecypcamMmu 1 cpeacTBamm obecnedeHns obpasoBaTenbHoro npouecca — cm. Mpunoxenns 1 m 2.

MoaroToBka 0OyYalOLUMXCA K NPAKTUYECKUM 3aHATMSAM OCYLLECTBMSETCA C y4eToM obLien CTpyk-
Typbl y4ebHoro npouecca. Ha npakTmyecknx 3aHATUSX OCYLLECTBNSIETCH BXOAHOW U TEKYLLMA ayaUTOPHbIN
KOHTpPOIb B BUAE onpoca, No OCHOBHLIM MOHATUAM OUCLIUNITUHBI.
[MoaroToBka K MpakTUYeCKUM 3aHATMA nodpasymeBaeT  BbINONHEHWE AOMAaLLHEero 3afaHus K odepedHoMy
3aHATMIO NO 3aJaHusaM npenogasaTens, BbiaBaeMblM B KOHLE nNpeabiayLero 3aHATUS, a Takke usydeHve
MacCoBOro OTKPbITOro OHMNamH-kypca «l'eHeTuka pacTeHuny.
[nsa ocyuwectBneHns paboTbl N0 NOATOTOBKE K 3aHATMSAM, HEOB6XOAMMO O3HAKOMUTBLCA C METOANYe-
CKUMW yKasaHWsSMU NO AUCUMMIIMHE, BHUMATENbHO O3HAKOMUTLCS C NMTepaTypon U 3NEKTPOHHBIMU pecyp-
camu, ¢ pekoMeHZaunsaMu rno NoaroToBke, BONpocaMu Ans CaMOKOHTPOIA




6. O6wue meTognyeckue pekoMeHO4auunm Nno U3y4eHuro
oTAeNIbHbIX pa3aenoB AUCUUNIIUHDBI

Mpy n3ydeHuM KOHKPETHOro pasgena OUCLMNIUHBI, U3 YUCra BbIHECEHHBIX Ha FNEKUWOHHbIE Y
npakTuyeckme 3aHATUS, obydaroemycsa cnegyeTt yunTbliBaTb U3MNOXEHHbIE HDKe pekomeHgauun. Obpatute
Ha HUX ocoboe BHMMaHue npu NOAroTOBKE K aTTecTaunm.

Pabota no Teme npexae BCcero npeanonaraeT ee u3yyeHune no y4ebHuky mnm nocobuto. Cnenyet 06-
paTnTb BHUMaHWE Ha To, 4YTO B Niobon Teopuun, a yx Tem bonee B coBpemeHHon eHeTuke, ecTb Nnbo He-
ybeautensHble, NMbo Yepecuyp abCcTpakTHble, MO0 COMHUTENBHbIE NOMNoXeHus. [loaToMy Heob6xoanMO Bbl-
pabaTbiBaTb CaMOCTOATENbHbIE CYXAEHUSA, AOMONHAS UX apryMeHTaumen, 4To 1 cnegyet AeMOHCTPUpOBaTh
Ha cemuHapax. [na BbipaboTku CaMOCTOSATENBHOMO CYXXAEHWUS BaXXHbIM SBNSETCA YMeHne paboTatb C Hay4-
HoW nuTepaTypown. [loaTtomy paboTa no TemMe KpoMe ee M3ydeHus no y4yebHuKy, nocobuto npegnonaraet
TakKkKe NMoucK No TeMe HayyHbIX CTaTel B HaydHbIX XypHanax no reHetuke. Takumum XypHanamun SBnsioTCs:
O6uwas reHeTuka, buonorus, Lintonorns u ap. Beibop cTtaTbun, OTHOCALWENCS K Teme, nydwe genaTb Mo no-
crnefgHUM B rogy HomepaMm, rae NpuBoauTCH NepeyveHb cTaten, onybnmMkoBaHHbIX 3a rog. CamoctosTenbHas
noaroToBka npeanonaraeT UCNONb30BaHWe psaa MeTod0B.

1. KoHcnekTupoBaHue. KoHcnekTpoBaHue No3BonseT BblAENNTb rMaBHOE B U3y4aeMoM MaTepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemon aBTopom npobneme.

TexHvka 3anucen B KOHCMEKTE MWHAMBMAyamnbHa, HO €CTb PSA MpaBuil, KOTOPbIE MOrYT MPUHECTU
nonb3dy €ero COCTaBWUTENIO: HAYMHAs KOHCMNEKT, criedyeT 3anucaTb aBTopa M3y4aemoro npousBedeHus, ero
Ha3BaHWe, NCTOYHWK, FAe OHO ONyGrMKOBaHO, rog n3gaHus. Nopsagok KOHCNEKTMPOBaHNS:

a) BHMMaTernbHOe YTeHMe TEKCTa;

©) mouck B TeKCTe OTBETOB Ha MOCTaBMIEHHbIE B N3y4aeMon TEME BOMPOChI;

B) KpaTKOe, HO YETKOE N MOHATHOE N3NOXEHNE TEKCTA;

r) BblgerneHvne B 3annucu Hambornee 3Ha4YUMbIX MECT;

4) 3anucb Ha NONAX BO3HUKAIOLLMX BOMPOCOB, MOHSATUN, KATErOPUiA U CBOUX MbICMEN.

2. 3anucu B oopmMe TE3NCOB, NNAHOB, aHHOTaUMA, POPMYIMPOBOK onpeaeneHuin. Bce nepeuvncnen-
Hble hopMbl MOMOralT BbICTPOV OpMEHTaUUM B NOATOTOBNIEHHOM MaTepuare, nogdope apryMeHTOB B NOfb-
3y UNU NPOTMB Kakoro- Nnbo yTBepKAeHUS.

3. Cnosapb NoHATMI 1 KaTeropun. CoctaBneHve cnosaps nomoraeTt 6oiCTpee ocBavMBaTb HOBblE NO-
HATUSA U KaTeropuu, yBepeHHee nmm onepuposaTtsb. [1ogobHbIN cnoBapb criegyeT BECTU YeTKO, pa3bopunBso,
4yT0ObI YOo6HO ObINO MM nonb3oBaTbes. V3 npuBegeHHoro B YMK rnoccapms HyXKHO K KaXgoMmy cemuHapy
BblIOUpPaTh NOHATUS, OTHOCHALLMECH K M3y4aeMon Teme, OObeaMHATb MX NOTMYECKON CXEMOW B COOTBETCTBUM
C BONpocamMu CEMUHAPCKOro 3aHATUS.

Pasagen 1. CTpykTypHO-hbyHKLUMOHaNbLHasA opraHu3auus reHoma pacTeHuMn u aHanus pyHKUUM reHa
KpaTkoe copepxaHue

CTpyKTYpHO-(PYHKUMOHaNbHAA oOpraHu3aumMsi reHoma OfHO- W [OBYAOMbHbIX pacTeHWd Ha npumepe
MogenbHbIX pactTutenbHbix 06bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). NpeacrtaBneHMe o roMoONOrMN 1 rOMEONOrNK, CUHTEHUU N KONTIMHEapHOCTU FeHOMOB. [prHLMNbI
CPaBHUTENBLHOIO KapTUpoBaHWA. BHyTpMBMOOBOW MNONUMOPGU3M FEeHOMOB pacTeHMW, MeToAbl aHanusa.
MonekynsapHble JHK-mapkepbl U ux pornb B reHeTU4eckux ncecregoBaHnsx n cenekumn. OCHOBHbIE Knaccehbl
MOIEKYMNSPHbIX MapKepoB.
"eHom xmnoponnactoB U MuTOXoHApPMNA. OCOBEHHOCTM OpraHu3auMu XIoponnacTHOrO reHoma, KorbLeBble
monekynbl [HK. BapuabenbHocTb pa3mepa reHoma XropomnnactoB M ee npuuuHbl. B3aumopenctsue
A0EPHOro U XrNoponnacTHOro reHoMoB (Ha npumepe saepHbix reHoB GUN-1,2,5 n PO®-kapbokcunasbi).
leHbl Rubisco. ApepHble reHbl kak perynartopbl 3KCAPecCun XroponnacTHbIX reHoB. [lokasaTenbcTBa
3HAOCMMOMOTNYECKOTO NPOUNCXOXAEHUS nnactug. OcobeHHoCTH opraHusauumu MT-reHoma,
KOHCEPBaTUBHOCTb MT-FTEHOB U BbiCOKas BapuabenbHOCTL B MoOpsiake MX pacnonoxeHus. Baaumopgencreue
A0EepPHOro, XfoponnacTHOro U MUTOXOHAPUanbHOro reHOMOB.
MoGunbHble reHeTU4eckne anemMeHTbl pacTeHun. KOHTpONnMpylowmne SneMeHTbl PacTEHUA U UCTOpPUS KX
OoTKpbITMA, OoT Bb. MakKnuHTok oo Hactoswero BpeMeHn. Acu Ds-anemeHTbl Z.mays. Tunbl TpaHCNO30HOB
pacTeHUn 1N UX PacnpoCTPaHEHHOCTb B reHOMax ApYrux pacteHui. BnnaHne mMobunbHbIX 9NMEeMeHTOB Ha U3-
MEHeHMe FeHOMHOWN CTPYKTYpPbl PAacTEHUMI M aKTUBHOCTM FreHOB. POrb TpaHCNO30HOB B 3BOMOLUN FEHOMOB
pacTeHuin U ropu3oHTanbHOM nepeHoce. MonekynspHoe OfoMallHMBaHWE TPaHCMO30HOB. BnuvsHue mo-
OMINbHBIX 3NIEMEHTOB Ha U3MEHEHUEe reHOMHOWN CTPYKTYpbl pacTeHui. Ponb TpaHCNO30HOB B perynsaunm ak-
TUBHOCTU reHoB. MonekynsipHoe oJoMallHUBaHWe TpaHCno3oHoB. Wcnonb3oBaHue cuctem Enhancer-
Inhibitor system (En-1); Enhancer-Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ana mapkupo-
BaHWS reHoMa, KapTUPOBaHNSA N yCTaHOBNEHMS DYHKLNM reHa.
TpaHCNO30HHbBIN MyTareHe3 pacTeHWW. TPaHCMO30Hbl KaK FeHeTUYeCKUA WHCTPYMEHT ANS MUccnenoBaHus
dYHKUMKN reHa n Benka. Vicnonb3oBaHWe TPaHCNO30HOB AN HanpaBneHHOro MyTareHesa W MHaKTuBauuu
reHa. KnoHumpoBaHve reHoB C NMOMOLLBIO «BbITAMMBAHMSA 3a TPaHCNO30H». OOHOKOMMNOHEHTHas cucTemMa Ha
ocHoBe Ac-anemeHTa Kykypysbl ¢ CaMV 35S-npomoTtopoM. [JByxkoMnoHeHTHasi cuctembl Ac/Ds n gpyrue
cUCTEMbl TPAHCNO30HOB. MHcepumoHHbln T-AHK n TpaHCNO30HHLIM MyTareHes3 kak MHCTPYMEHT Afis co3fa-
HUSA TPaHCreHHbIX pacTeHUI, UCMOMb3yeMblX B KA4eCTBe MOAENU ANa U3ydyeHns yHKUUn reHa. BoisBneHve
TpaHcdopMaHToB B nonynsaumsx T2 n T3. Heobxoaumbin pa3mep BblIGOPKM ONS BbISABNEHUS MHCEPLMKU MO
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ueneBomy reHy. BoigeneHme reHoB, MapkMpoBaHHbIX MHCcepuuen. [NpemmylecTBa n HeJOCTaTKM MHCEpLU-
OHHbIX, OMC-MHOYLUPOBaHHbLIX U OENELUMOHHbIX MYTaHTOB A4S pelleHus 3agavy PyHKUMOHAaNbHOW reHoMu-
KW.

MyTaunoHHbIN aHanu3 ans uaydeHnst pyHkLMm reHoB. MeToabl NpssMon u 0OpaTHONM reHeTUKM AN yCTaHOB-
neHus (OyHKUMM reHa, COBpeMeHHble noaxodbl. MapkupoBaHWe reHoma MPOTSPKEHHbIMU OeneunsiMmu, Bbl-
3BaHHbIMK ObICTpbIMKU HerTpoHamu. [Npoekt DEL-a-GENE — HoBas cTpaternsi B usydeHun yHKLMn oynnu-
LMPOBaHHbIX reHoB. [pyMeHeHre MeToaa reHOMHOro BblMMTaHUA OMS KNOHMPOBaHMSA reHoB. Vicnonb3oBa-
Hne OMC-MHAYLMPOBaHHbLIX MyTaLUA B MyTaLMOHHOM aHanm3se.

OnureHeTu4eckne MexaHu3mbl perynsaumm 3KCrnpeccum reHoB 1 Ux 0CO6EeHHOCTH.

Bonpockl Ans camokoHTpONs no pasgeny:
CTpoeHne pacTuTenbHOW KNeTkM n yHKLUM ee opraHoMaoBs.
MUWTOTUYECKMI LMKI, XapaKTepucTmka ero nepnogos.
MwuT03, ero casbl, Guonornyeckoe sHaYeHue.
Menos, peayKUMOHHOE 1 3KBALIMOHHOE AeNeHue.
"eHeTuuyeckoe 1 Gronornyeckoe 3HavyeHVe MnTo3a u mMenosa.
OTnuumsa menosa oT MMTO3a.
Kak npovcxoanT hopMmpoBaHne MyXXCKOro U XEHCKOro rametoduta y pacteHun?
[BonHoe onnogoTBOpeHne, ero Bruonornyeckas CyLHOCTb.
Tunbl anomukcuca.

CoNOOA~ALONE

Pazpgen 2. CucteMbl pa3MHOXEHUSA PaCTEHUN U UX reHEeTUYECKUIM KOHTPOIb
KpaTkoe copepxaHue

YKnsHeHHble UMKnbl pacTeHun. ['eHeTnyeckne addekTbl NpU BEreTaTUBHOM U NMOSIOBOM PasMHOXe-
HUK, NPU CaMOOMbINIEHUN U NEPEKPECTHOM ONMoAoTBOpeHun. HecoBmectumocTb, ['eTepomopdHas u romo-
MopdHas. OCHOBHble NPUHLMMBLI DYHKLMOHMPOBAHUS raMeTOUTHOM U CNOPOMUTHON CUCTEM FOMOMOp -
HoW HecoBMecTUMOCTM (SI). M'eHbl, KOHTPONUPYIOLLME CUHTE3 pacrno3HaLWmMX CybCcTaHLMIA B MbINbLE U TKaHN
nectuka. MHoXecTBEHHbIEe anneny reHoB HeCOBMECTUMOCTU U UX rannotunel. MonekynspHo-reHeTuyeckne
MeXaHW3Mbl NPOSBNEHUS raMeToUTHON N CNOPOPUTHON CUCTEM HECOBMECTUMOCTU. [eHbl, KOHTPONUpPYyo-
LMe CMHTEe3 pacno3HaLWwmx CybcTaHuuin B NbiNbLe U TKaHW nectuka. MHOXeCTBeHHbIe anneny reHoB Heco-
BMECTMMOCTM M WX rannotunbl. MexaHn3mbl OAHOMOKYCHON (S-NOKyC) HECOBMECTUMOCTU: rameToduTHas
HecoBMecTUMOCTb C S-PHK-asHbiM xeHckum geTepmmHaHTOM (Solanaceae); cnopoduTHas HECOBMeCTU-
MOCTb C S-rrmkonpoTemHoBbIMK xeHcknummn (SRK) un myxcknmn (SCR) getepmuHaHtamu, ponb SiRNA B pe-
rynsaumMm peakumm camoHecoBmecTuMmocTu. MyTtauuu reHoB HecoBMecTuMocTu (Sl) u nposiBneHne camo-
coBmectumocTn (SC). TpaHcreHHas Moaenb Nony4yeHus caMOHEeCOBMECTUMOCTH Y MPUPOLHOro caMoonbInu-
Tens A. thaliana, 3Ha4eHMe gaHHOro aKcnepuMeHTa AN co3gaHnsa cCaMOoOnNbINALWMXCA TPAHCIEHHbIX pacTe-
Huin. Bronornyeckoe 3HayeHNe HECOBMECTUMOCTU B NOAAEMKAHUMN reTEPO3UroTHOCTN NONYyNSAUUNA.

[BYOOMHOCTbL Kak KpawHWW criydyan nposiBNeHnss HecoBMeCTUMOCTU. CTPYKTYpPHO-(YHKLMOHaNbHas
opraHusaumsi NosioBbIX XPOMOCOM ABYAOMHbIX pacTeHuin Ha npumepe Carica papaya, Silene latifolia u
Rumex acetosa. 'eHeTU4eCckMin KOHTPOIb NoaaepKaHns ABYAOMHOCTH.

Anomukcnc — npupogHas gopma BTOPUYHO-6ECnonoro pasmHoOXeHus. VIctopusa nsydyeHns anoMuk-
cuca. HapyweHne npouecca ABOVHOIO ONfOAO0TBOPEHMS Y LIBETKOBbIX pacTeHWU Kak npuynHa obpasoBaHus
anoMUKTUYHbIX ceMsiH. OCHOBHbIE TUMbl aNnOMUKCKCA, ero pacnpocTpaHeHne 1 3BOMLUMOHHAsA pornb. lame-
TOUTHBIA anNOMMUKCUC M HapyLLeHne Meno3a (anoMernos) 1 cnopoUTHONO C Y4acTUEM KNETOK NHTEryMeHTa.
eHeTu4ecknin KOHTPOsb anomukcuca. MytanTtbel A.thaliana ¢ HapyweHuamu mernosa (nzz; swil/ dyad)u o6-
pasoBaHue anoMUKTUYHbLIX CeMsH. [eHbl-kaHanaaTbl anoMukcnca. ANOMUKCUC M ero npakTudeckoe 3Haye-
HWe. ANUreHeTUYECKUn MeXaHN3M MPOSIBIIEHUST anoMukcmuca y MyTaHToB ago104 kykypysbl U ago9 apabu-
poncuc. Ponb u pyHkumst 6enkos Argonaute n RBR B koHTpone pasButus XeHCKoro rameTtodura.

KoopanHupoBaHHOe pa3suTue 3apopbila M 3Hgocnepma, redbl FIS2, FIE, MEA, PHERES1
A.thaliana. 'eHsl MET1 n DME peryndatopbl akcrnpeccun maTepuHckoro annensa reHa MEA B aHgocnepme.
fBneHne MMNPUHTUHIA MaTEPUHCKUX M OTLOBCKUX annenen npu passutum aHgocnepma, snureHeTu4eckun
MEXaHWU3M UMMPUHTUHTA.

Bonpockl Ans camoKoHTpONs no pasgeny:
[ante onpepeneHne noHATUAM “reHoTun” u “doeHoTnn”?
YTO 3HAYMT reTepo3nroTHLIN M FTOMO3UIOTHBIV OpraHM3m?
MpaBnno oOMUHMPOBaHUSA U eguHoobpasnsa rMmbpugos Fi.
Pacwiennexve rmbpuaos F, npy MOHOrMOPUAHOM CKPELLMBAHNN.
PacwenneHve rubpuaos F, npu ournbpnaHom ckpeLunBaHuu.
Cdpopmynupyite 1-bi1 3akoH MeHgens.
Cdpopmynupyiite 2-or 3akoH MeHaens.
KakoBbl UMTONOrMYECKNE OCHOBLI MOHO- W AUTMBPUAHOIO CKpeLuMBaHna?
Kakne ckpelunBaHusa Ha3bliBaOT aHaNM3npyloLwmMMn, BO3BPaTHLIMU U PELMMPOKHBIM?
0. [arite onpeaeneHne MOHATUAM “NONIHOE OOMMHUPOBaHME”, “HenonHoe OOMUHMpoBaHMe”, “Ko-
OOMUHUPOBaHUE” 1 “cBEPXOOMUHUPOBaHME”?
11. Tunbl B3aMMoaencTBNSA HeannenbHbIX FeHoB?
12. YT0 Takoe TpaHcrpeccusn?

Boo~NoGh~wWNE

11



Pa3spen 3. FleHeTU4Yeckue MeToAabl cenekunmn
KpaTkoe cogepxaHue

Monunnonamsa. MexaHu3Mbl BO3HUKHOBEHUS NONUANONA0B U UX Knaccudukaums, asTonononunnounasl n an-
nononvnnouasl. MNonunnonaHoe NponcxXoXaeHne BaXXHENLNX KynNbTypHbIX pacTeHuin. [Naneononunnougbl n
Heononunnouapl. Ponb otaaneHHon rmbpuansaumm B BO3HUKHOBEHUWN BUAOB, PEKOHCTPYKLUMS rEHOMOB pac-
TEHWI. SBneHne reteposmnca un rmnoTesbl 0 MexaHM3aMax ero nposiBrneHuns. eHetTnyeckmne adbdekTbl Npu no-
nmnnovann. Cyabba AynnuuUUpOBaHHbLIX FEHOB Yy annononunnovaoB. BnuaHve nonunnouamsaumm Ha 3Kc-
NPEecCcuio reHoB Yy annonosiMniouaoB: siBNeHWe 3aMOrKaHus AyNNULMPOBAHHbBIX FEHOB (PELMNPOKHOE U Op-
raHcneunduyHoe), amsepcudukaumsa yHKUMKU, U3MEHEHUE YPOBHS 3JKCMpeccun. SnNUreHeTU4eckuin Mmexa-
HU3M 3aMornKaHusa reHoB. CUHTeTMYeckue nonuninovabl apabugoncuc Ans U3yvyeHns skcnpeccun aynnuum-
POBaHHbLIX FEHOB B psAy MOKoneHun. Ponb nonvnnonanm B 3BOMOLUN FrEHOMOB pacTeHuin 1 BugoobpasoBa-
Husi. CTpyKTypa annononuniougHbIX reHOMOB MLEHWLbI, XfonyaTHuKa, TpuTukane, u gp. lNpaktudeckoe
ncnonb3oBaHWe pasHbIX TUNOB NOMMNNONO0B.
AHeynnonansa onsa pelleHns 3agadv kapTupoBaHUs reHoB. Tunbl aHeynnongos. MOHOCOMHBINA U HYNNUCOM-
HbI aHanu3 Ha npumMmepe nweHuubl. MNpumMepsl NPUMEHEeHNA aHeynnonamMm pacTeHNn B peLleHny npakTmye-
CKUX 3a[aud reHeTuKN 1 cenekumnm pacTeHun.
[fannonabl ecTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl NonyYyeHns rannovaos: 6nM3HeLOBbIN MeToA, NCeBao-
ramusi, UHOYLMPOBAHHbLIN aHOPOreHe3 B KynbType MNbINIbHUKOB, rMOpuansaumsa ¢ gpyrumm BugaMm U cernek-
TMBHas 3MMMUHAUWUS XpOMOCOM B rmbpuaHom 3apogbiwe. MpakTuyeckoe ucnonb3oBaHWe M 3HaYeHve ran-
novaoB B CENEKLMOHHOM npoLecce.
LinTonnasmaTtnyeckas myxckasa ctepunbHocTb pacteHnn (LUMC). Konbuesble u nuHenHole JHK mutoxoHa-
puin pacTeHuin. [NoBTopbl U BHYTpUMOneKynspHasi pekombuHauunsa. PHK-pegaktnposanue mT-OHK n xumep-
Hble reHbl. Ponb MT-xumepHbix reHoB B nposierieHun LIMC. LUMC kak npumep B3aMMOAeNCTBUS SOEpPHbIX U
MUTOXOHApPUWArnbHbIX reHoB. MornekynsapHo-reHeTu4eckMe MexaHu3Mbl BOCCTaHOBMEHUS epTUnbLHOCTU
NbinbLbl, reHbl-BoccTaHoButenu geptunsHoctu (Rf), ponb PPR 6enkoB. CneuundumyHocts Rf-reHoB kK tuny
LUMC. Twvnbl untonnasmbl Kykypy3bl — T (Texacckui), C (4appya) n S (mongasckuil) n npossneHne LIMC.
MexaHn3m ageincTus reHoB-BoccTtaHoButenen LUMC Ha npumepe kykypysbl C- S- u T-untonnasmomn. JKoHo-
MUYECKOe 3Ha4YeHue MyTauuni MUTOXOHAPWanbHOro reHoma v nposieneHns LIMC. Wcnonb3osarnne LIMC B
cenekumoHHOM npouecce. [eHeTn4eckas cxema NonydYeHus MeXMHENHbIX rMbpnaoB Ha OCHOBE MyTauuvn
LIMC n BoccTtaHoBuTENEN PepTunbHOCTU. PacnpocTpaHeHne npakTtnyeckoro npumeHeHuns sasnexusa LIMC B
cenekumm cernbCKOX03ANCTBEHHbIX KyMnbTyp.
CnOHTaHHbIN U MHOYLUMPOBAHHbIV MyTareHes3 y pacTeHun. fAgepHble v uMtonnasmaTtnyeckne mytauun. Oc-
HOBbl 3aKOHa rOMONIOMMYECKUX PAOOB HacneacTtBeHHow uaMeHumBocTu H.U. Basunosa. NHOyuMpoBaHHbIN
MyTareHe3 pacTteHun U3NYEeCKUMU, XUMUYECKUMU MyTareHamMmm u TaxensiMu metannamu. Cnekrp BO3HMU-
Katowmx Mytauun. Oco6eHHOCTN BbISIBNEHUS MHAYLMPOBAHHBIX MyTauui y pacteHuin. OCHOBHbIE MPUHLAMbI
BblAeneHus MyTauuin y camoonblnuTenen, NnepekpecTHUKOB U BereTaTUBHO pasMHOXaeMblX pacTeHUn. Xu-
Mepbl, CTPYKTYpa XMMEPHOro pacTeHus n cyabba MyTaHTHOrO cektopa B oHToreHe3e OCOOeHHOCTU reHeTu-
YeCcKoro aHanusa pacTteHun 1 BbigBreHus MyTaHToB B M1-, M2-, M3-nokoneHusax. eHeTnyeckn adppekTuns-
Hbl€ KINEeTKU U NX POrSib B NPOSABMEHUN MHAOYLIMPOBAHHbBIX MyTauui. Tunbl MyTauni nu METOAbI UX BblAEMNEeHus.
XnopodunbHble U ambpuoneTanbHble MyTauun. PacTutenbHble TeCT-CUCTEMbI AN OLEHKM MyTareHHOro
AENCTBNA pasnuyHbIX coeguHeHun 1 akTopoB oKpyxatowen cpedbl. CenekumoHHble JOCTUXKEHUSA C UC-
nonb3oBaHWEM MeToda MyTareHesa.
XpOMOCOMHas NHXeHepusa pacTeHuid. MaHunynaumm XxpomMoCOMHbIM COCTaBOM PacTEHUN Ha YPOBHE LienbIX
reHOMOB, OTAErbHbIX XPOMOCOM M MX CErMEHTOB C LENbl0 YBENMMYEHUSA reHETUYECKOro pasHoobpasnst Kynb-
TYPHbIX BUOOB.

Bonpockl Ans caMOKOHTPONS No pasaeny:
Ha3oBWTe OCHOBHbIE TUMblI XPOMOCOMHOTO OfpeaerneHns nona.
KakoBo HacnegoBaHne NpU3HaKOB, CLEMEHHbIX C NOIOM?
B yem cyTb HepacxoXaeHusi NONTOBbIX XPOMOCOM?
Yemy paBHO 4MCrio rpynn cuenneHnsa?
HasoBuTe MexaHn3mbl peKoMOvHaLni.
OCHOBHbIE MOSOXEHMSA XPOMOCOMHOW TEOPUN HaCNegCTBEHHOCTU.
HasoBuTe Tunbl onpeaeneHnst nomna no MOMEHTY 3apOXAEHUS.
Yemy paBHO pacCTOsiHME MEXAy reHaMu B rpynne cuenneHns?

©ONoUA~AWNE

Pazpen 4. N'eHeTMKa UMMYHUTETa pacTeHUN
KpaTkoe copepxaHue

MoHaTne nmmyHuTeTa pacteHui. Bknag H.A. Basunosa B usydeHum npobnembl nmmyHuteTa. OCHOBHbIE
Bo3b6yauTenu 6onesHen n Bpeantenu pacteHun. Npakrnyeckoe 3HayeHne U3yYeHUs reHeTUKM UMMYHUTEeTa
pacTeHuN.

OCHOBHbIE TUMbI UMMYHUTETA PacTEHMN. BpOXXAEHHbIN aKTUBHbBIA UMMYHUTET — YCTOMUYMBOCTb K BOMesHu,
KoTopasi obecnevmMBaeTcsl CBOWMCTBaMW PaCTEHWIA, NMPOSBASOWUMUCS Y HUX TONbKO B Criyvyae HanageHus
natoreHa. Tunbl akTUBHOIO MMMYHUTETA — HecneunduyHbin (6a30BbI UMMYHUTET WU FOPU3OHTarbHas
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YCTOMYMBOCTb) U cneundmnyHbii (BepTukanbHasa unm pacocneumdpudeckast ycTtondmBocTb). MprobpeTeHHbIN
UMMYHUTET pacTeHUn, OCOOEHHOCTU, OTANYUS OT MPUOBPETEHHOIO NMMYHUTETA KUBOTHbIX.
MonekynapHo-reHeTu4eckMe MexaHn3mMbl Hecneunguieckoro BpOXXaeHHOro MMMyHUTETa pacteHuii. Peuen-
TOpbl BPOXAEHHOro HecneundguyHoro nmmMmyHmuteTa n ux nuradgel. Ctpyktypa peuentopoBPRR. AktuBu-
pytowme ux nuraHasl PAMP, HAMP, DAMP—uyxxepoaHbiin 6uomMaTtepuarn, nonasBLnii Ha MOBEPXHOCTL KIeT-
kn. KoHcepBaTUBHOCTb peuenTtopoB HecneunguyHoro nMmyHuTeTa (Ha npumepe peuenTtopoB dnarennuHa
pacTEeHU 1 XXMBOTHbIX). [pyrne KOMNOHEHTbI UMMYHHOIO OTBETA.

MonekynapHO-reHeTu4eckne MexaHusmbl cneungryeckoro BpOXaAeHHOro MMyHuTeTa. O ekTopHble MO-
nekyrnbl naToreHoB (anucutopsl) U nx peuentopsl (R — 6enkun). [JomeHHas CTpykTypa peLenTtopoB, OCHOBHbIE
Tunbl. LRRs — cTpykTypHas ocHoBa MMMYHHOro OoTBeTa pacTeHun. R-reHbl Tuna | — camble nonuMopdHble
reHbl pacTteHuin. Teopus COMpPsKEHHOW 3BONOUUM X03AnHa 1 napasuta. [mnotesa drnopa «reH Ha reH».
PyHKUMA CanvLMITOBON KUCIOThI, )KACMOHOBOW KMCINOThI, 3TUMEHa U Ap. TOPMOHOB B UMMYHHOM oTBeTe. Pe-
aKkumsa CBepX4yBCTBUTENbHOCTU. Pasnuune oTBeTa Ha noBpexaeHue duoTpodamu, HekpoTpodamu 1 Hace-
KOMbIMUW. AHTOFOHW3M CUTHaINbHbIX MYTEN, y4acTBYIOLMX B 3awimTte oT 6MOTpodoB 1 HEKPOTPOdOB. BnnsiHue
NnaToreHoB Ha pasBUTME UMMYHHOrO OTBeTa.

CrtopoxeBasi Mmogenb MMMyHUTETA. AYTOMMMYHHbIE peakLuun y pacTeHun. ABneHne rmbpruaHoro Hekposa —
pacnpocTpaHeHHOCTb U FeHETUYECKUA KOHTPOIMb. Ponb MOBUMBHBLIX MMMYHHbIX CUTHAnoB B pasBUMTUKM CUC-
TEMHOro NPUo6pPETEHHOrO UMMYHUTETA U UMMYHHOW NaMATH.

Bonpockl a4ns camokoHTpons no pasgeny:
KocBeHHble goka3saTenbcTBa reHetudeckon ponun OJHK.
B uem cyLWHOCTb SBNeHnI TpaHchopmaLummn 1 TpaHcayKumm?
KakoBa cTpykTypa u xummnyeckun coctas JHK?
Cxema pennukaumm OHK.
Cdopmynupyiite npasuno Yapradda. Kak BblMMCINTL k03(hHULMEHT BMAOBON cneunduyHo-
cTn?
CTpoeHune, xXuMnyeckuin coctas, Tunbl U pyHkumMm PHK.
KakoBbl MEXaHW3MbI TPAHCKPUNUUN U TpaHCASALUN?
MepeuncnmTe OCHOBHbIE CBONCTBA rEHETUYECKOrO Koaa.
. Perynauua 6enkosoro cuHTe3a.
10. 3HayeHWe «FreHHOW MHXEHEePUN» B NMPaKTUYECKOWN AeATENbHOCTU YenoBeka.

agrwdhE

©oN®

Pazgen 5 NeHeTMKa OHTOreHe3a pacTeHUM.
Kpatkoe cogepxaHue
OO6LWpme NpUHLUMNBLI Perynauum pa3BuTUSA pacTeHuin. FeHeTuYeckme OCHOBbLI PErynsauun pasBuTUS pacTeHUN
duToropmoHamMun. 'eHeTUYEeCKUin KOHTPONb MopdoreHesa pacTeHun. [eHeTUYEeCKUn KOHTPOSb pas3BUTUSA
pa3sHbIX JOMEHOB 3apofpia. [eHeTUYECKUIA KOHTPOMNb Pas3BUTUSA anukanbHOW MepucTembl nobera, nucta,
KOpHS. [eHEeTUYECKUA KOHTPOMb MHULMALMN LUBETEHWS, Pas3BUTUS MEPUCTEMbI LIBETKA M OpPraHoB LBeTKA.
ABC-Mofernb reHeTUHECKOro KOHTPOSSA pa3BUTUS LiBETKA.

Bonpockl Ans camokoHTpOnNs no pasgeny:
MNepeuncnure KpuTEPUU SOEPHON U HEAOEPHOW HACeACTBEHHOCTMU.
OcobeHHOCTM HacneaoBaHWs reHOB XopniacToB
MuToxoHapuansHas HacneaCTBEHHOCTb.
enbl UMC, Tunbl HacnegosaHusa LLCM y pactenui, npmdmHel LMC.
Mcnonb3oBaHne LUMC B cenekumm Ha reteposnc
CxeMa reHeTnyeckoro matepmana Knetku no JkKnHkcy

ouhrwNE

Paspgen 6. NeHeTM4YeCcKne TEXHONOINMUN PacTEHUN B peLLEHMN 3a4ay CeNnekunum n ceMeHOBOACTBa
KpaTkoe copepxaHue

eHeTu4eckas WHXeHepus pacTeHun. MIcTopus nonyyvyeHus TpaHCreHHblX pacTteHun. MeTtoabl nonyveHus
TPaHCreHHbIX pacTeHui. MNpsamble MeToAbl NOMNy4YeHNa TPaHCreHHbIX pacTeHWn. BekTopbl ANs reHeTU4YecKom
TpaHcopmauun pacteHnin. Co3gaHne KOMHTErpaTMBHbLIX U BUHAPHbBIX BEKTOPOB AN NepeHoca Yy»KepoaHON
OHK. Micnonb3oBaHWe cenekTnBHbIX MapKkepoB U peENOPTEPHbLIX FEeHOB.
O6ractn NpuMMEHeHMs! TPaHCreHHbIX pacTeHun. [lonydYeHne KayeCTBEHHO HOBbIX MPOAYKTOB Ha OCHOBE
TPaHCreHHbIX pacTeHU: ¢ 3aMeNieHneM co3peBaHnst U KOHTPONUPYeMbIM CO3pEBaHNEM; Yry4LLeHne nuie-
BbIX U TEXHOITOMMYECKNX CBOWCTB; YCTOMYMBLIE K repbuumaam; yCToMumBbIE K HACEKOMbIM-BPEOUTENSM; YC-
TonYMBbIE K BONesHaM 1 ap.
MeTabonuyeckas UHXEHepUss Ha OCHOBE TPAHCrEHHbIX TEXHOMOMMIA — BOCCO3[aHNE OTCYTCTBYHOLUMX MeTa-
Bonuyecknx nyten. TpaHCreHHble pacTeHus puca ¢ KapoTUHOMAAMU, TPAHCrEHHbIE pacTeHUs ToMara ¢ nrno-
AaMy, HakannuBaloWVMy aHToumaH, ronydble po3sbl U rBO3OUKW. TpaHCreHHble pacTeHus — MPoAYLEHThI
dapmavneBTnYeckux 6enkos, BakuUuH, aHTuTen. TpaHcdopmauums xnoponnactHon AHK.
Pa3paboTka MeTOO0B 3aLMTbl OKpYXXatoLen cpefbl HA OCHOBE TPaHCTreHHbIX pacTeHuii. buogerpagupyembie
MaTepumarnbl Ha OCHOBE TPaHCreHHbIX PacTEHUA. TpaHCreHHble pacTeHUs Anst O4YMCTKU MOYB U BOOOEMOB (Mo-
rnoLwamLLme 1 paspyllamLlme TOKCUYHbIE coeanHeHUs). TpaHCreHHble pacTeHus — TecTepbl 3arpA3HeHun.
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BroTonnMBO M3 TpaHCreHHbIX pacTeHMn. ApryMeHTbl MPOTUBHUKOB MCMNOSIb30BaHUS TPAHCTEHHbIX PacTEeHUN.
MoTeHumanbHble NPOBneMbl UCNOMb30BaHNSA TPAHCTEHHBLIX PACTEHUIA Y NMYTU NX PELLEHUS.

eHOMHOe pepakTMpoBaHue pacTeHun. Cuctema CRISPR—-Cas ans nonyYyeHus LeneBblX MyTauun B pas-
NINYHBIX PacTUTENbHbBIX OpraHuamax. Tunbl MyTaumn, reHepmpyembix CRISPR—-Cas9. Pegaktopbl LMTO3UHO-
BbIXx ocHoBaHun (CBE) u pepakTtopbl ageHMHOBbIX ocHoBaHun (ABEs) Ha ocHoBe CRISPR n nx ocobeHHo-
CcTn.

MonekynsapHO-reHeTM4eckne Mapkepbl B pelleHun yHOaMeHTanbHbIX U NPakTUYEeCKUX 3a4ad reHeTUKU u
cenekummn. Tunbl reHeTuyecknx mapkepoB. Metoabl co3gaHusa reHeTndeckux mapkepoB. OcobeHHOCTU npu-
MEHEHUSA TreHEeTUYEeCKMX MapKEpPOB B peLUeHUUM TEeHETMYECKMX U CenekuMoHHbIX 3agady. Mapkep-
onocpefoBaHHas cenekums pacteHui. NpuHLMNBI reHOMHOW cenekumn pacteHui. [Npaktudeckue npumepsl
NpPUMeHeHNs METOLOB MapKepPHOM U FTEHOMHOW CeNneKunyn pacTeHun.

Bonpockl Ans camokoHTpons no pasgeny:
1. MNepeyuncnute NPUHUMNLI KNaccugukaumm MmyTauun.
2. KakoBbl NpnyMHbI MOANEUKALNOHHON N HAcreACTBEHHOW N3MEHYMBOCTMN?
3. Kakve Tvnbl reHOMHbIX MyTaLuuii CyLLLECTBYIOT?
4. TloHATME HOPMbI peakuun U UCNOSMb30BaHWE ee B NPaKkTUYeCKON OeATEeNbHOCTH.
5. OCHOBHbIE NONOXEHUA MyTaLMOHHON TEOPUN.
6. Pusnyeckme n XMMmn4Yeckne MyTareHsl, Ux Krnaccmukaums.
7. 3akoH romonoruyeckux psgos H.W. BaBunosa, ero sHadeHue.
8. Ncnonb3oBaHue myTareHesa B cenekumm n npou3BoacTBeE.

Mpoueaypa oueHVBaHUS
Mocne n3yyeHns Kaxaoro pasaena nNpoBoanuTCs pyGeXHbIN KOHTPOnb. PyGeXHbI KOHTPOb Ocylle-
CTBISIETCA C Lenblo onpeaenieHnst kadecTsa NpoBeaeHUs o6pasoBaTenbHbIX YCIyr no AUCUMNNMHE, Ons
OLIEHKW CTeNeHn OOCTUKEHMSI 0BYyYaloLLMMINCS COCTOSIHUS, onpeaensemMoro LeneBbiMy yCTaHOBKamMu AMCLU-
NMWHbI, a Takke ANs OPMUPOBaHMS KOPPEKTUPYIOLLMX MEPONPUSATUIA. PyBexHbIi KOHTPOMb OCYLLECTBNAET-
cs Mo pasaenam AUCUMMNIIMHBI B COOTBETCTBUM C NMNaHOM. Py6eXHbI KOHTPOSIb COCTOUT U3 BbIMOSIHEHUS 3a-
[AaHWI Ha NPaKTUYECKMX Y CEMUHAPCKUX 3aHATUAX U BbIMOMHEHUS TECTOB Mo pasaenamM AUCLMMNUHLI.

Lkana n KpuTepmMmn oLleHMBaHUS OTBETOB Ha BOMPOCHLI PYGeXHOro KOHTpons

Pe3ynbTaTbl KOHTPONbLHOW PabOThl ONPEeAenstoT OLeHKaMMU.

OUeHKy «0m/UYHO» BbICTABMSIOT CTYAEHTY, IMyGOKO M MPOYHO OCBOMBLLEMY TEOPETUYECKUIA U Npak-
TUYECKMIN MaTepuan avcuunnuHbl. OTBET AoMmkeH OblTb NOrMYHbIM, rpaMoTHbIM. CTyAeHTy Heobxoaumo
rokasaTb 3HaHWE He TOSIbKO OCHOBHOMO, HO M AOMONHUTENbLHOrO MaTepuana. CTyaeHT AomkeH cBoboaHo
CMpaBnATbCSA C NOCTaBNEHHbIMU 3agavyamMu, NpaBUbHO 0GOCHOBLIBATL NPUHATLIE PELUEHUS.

OueHKy «xopowoy» 3acnyxmpaeT CTyOeHT, TBEPAO 3HALWMIA NporpaMMHbIA MaTepuan AUCLMNIUHDI,
rPamMoTHO M MO CyLEeCTBY M3naratowuii ero. HeobxogMmo npaBUbHO NPUMEHATL TEOPETUYECKME MOMOXKe-
HUSI NPY peLLeHUN NPaKTUYecKnX 3agad, BnaaeTb onpeaeneHHbIMU HaBblkaMy U MpUemMammn NxX BbIMONTHEHUS.

OueHky «ydosnemeopumesibHO» NONy4YaeT CTYAEHT, KOTOpbIA UMeeT 3HaHMS TONIbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCTbITbIBAeT 3aTpyaHEHMS NPU peLueHun npakTu4ecknx 3agad. B otese-
Tax Ha MOCTaBfeHHble BOMPOCbI CTYAEHTOM [OOMyLeHbl HETOYHOCTM, AaHbl HEeOOCTaTOYHO MpaBUMbHbIE
(POPMYNUPOBKM, HAapyLLEHa NocneaoBaTeNbHOCTb B U3NOXEHUN NPOrpaMMHOro MaTtepuana.

OueHka «Heyd08/1emeopuUMesbHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3Ha4YUTENbHOW YacTu Ma-
Tepuana no AucuunivHe, AONycKaeT CYLEeCTBEHHble OLIMOKM B OTBETAaX, He MOXET PelnTb NpakTuieckune
3ajauu Unu peluaeT uUx ¢ 3aTpyaHEHUSAMMU.

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

7.1 BeinonHeHue pediepaTta u npeseHTaumm
7.1.1. MecTo B CTPYKType y4eOHOW ANCLMNIIUHbI

1) Pasgenbl y4ebHON OUCUUNAVHBI, 2) KomneTteHuun, dopmmnpoBaHme/pa3BuTme KoOTopbix obecnevmBaeT-

OCBOEHMNE KOTOPbIX 0ByyarLmmMmcs Csl B XOAe€ BbINOMHEHUs 1 caadn U3:

conpoBoX4aeTcs unm 3aBepLuaeTcs
BblinoniHeHnem KP

No HavnmeHoBaHme OrK 1 - CnocobeH peluatb TUNoBble 3agaqm Npodeccn-oHanbHOM

[es-TenbHO-CTU Ha OC-HOBE 3Ha-HUM OC-HOBHbIX 3aKOHOB MaTemMaTu-

YeCKUX, eCTECTBEH-HOHAY4YHbIX U 006-LLenpo-eccno-HanbHbIX ANCL M-
NAUH C NpU-MEHeHNeM MHAOP-MaLMOHHO-KOMMYHU-KALMOHHbBIX TEXHO-
norunm

1-

6 Bce pasgenl

7.1.2 NepeyeHb NPUMEPHbIX TEM

1. ToMOMorMst 1 roMeonor1M reHoMoB PacTEHWUIA, MapanorMyHbie NopPToNornyHble reHbl. CUHTEHUS U KOMNHe-
apPHOCTb reHOMOB. [MNpPUHLMMbI CPAaBHUTENBHOTO KAPTUPOBAHUS PacTeHWI, POfib MOAEebHbIX OO LEKTOB.
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2. MNonunnonaus pacTeHun u ee TuMbl, MEXaHW3Mbl BO3HMKHOBEHMS nonunnongos. Cyabba gynnvuupoBat-
HbIX FEHOB Y ansononmMnouaoBs.

3. NamMeToUTHBIN KOHTPOSb HECOBMECTUMOCTH, FreHbl NTOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee peanunsa-
LuMKn Ha npumepe Solanaceae- n Papaveraceae.

4. NMonoBble TUMbI LLBETKOBbIX PACTEHUN N FreHeTUYEeCKMe MexaHu3mbl, obecnevmBaroLne nepekpecTHoe on-
nogoteopeHune. MonekynsipHO-reHeTM4eckne MexaHusmbl raMeToUTHOM U CNOopoOOUTHON CaMOHECOBMEC-
TUMOCTW.

5. CnopoduTHbIA KOHTPOSb HECOBMECTUMOCTU, FEHbl FIOKYCOB HECOBMECTMMOCTU U MEXaHU3M ee peanusa-
uMn Ha npumepe Brassica.

6. LuTonnasmaTtnyeckas mMyxckasi CTepUbHOCTb, €e Npupoaa, pacnpocTpaHeHue U npakTuyeckoe UCnosb-
30BaHve. Ponb MMTOXOHAPMAaNbLHOro reHoma B nposisneHnn LIMC. XumepHbie MUTOXOHAPUArbHbIE FEHbI.

7. MapamyTauumn kak cneymunyeckmin TMn Bsanmogencteus annenen. NoHATUS napaMmyTereHHoOCTH 1 napa-
MYyTabUNbHOCTU. DNUIEHETUYECKMIA MEXaHU3M MPOsBMeHns napamyTtauui. 8. MHaykuns myTtaumi y pacte-
HWUA M 0COBEHHOCTU KX BbisiBNEHMS. [eHeTn4eckn adhEeKTMBHbIE KIETKM anvKanbHOW Mepuctembl. 3HavyeHue
pasmepa nonynaumi M1 n M2 gns BbligeneHnsa mytauuin.

9. CneumndunyHocte AMC-MHAYUMPOBAHHBIX MyTauun. MeTtogbl O0OpaTHOM FeHEeTUKU ANs YCTaHOBIEHUS
dyHKuum reHa, TILLING n Delet-a-gene.

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

11. MoBunbHbIE reHeTUYECKMe 3NIEMEHTLI 1 X PacnpoCTpaHEHUe y pacTeHNN.

12. TpaHCNO30HHbLIN MyTareHes, ogHO 1 ABYXKOMMOHEHTHbIE CMCTEMbl Ha ocHoBe Ac 1 Ds anemeHToB.

13. 'eHbl, KOHTPOMMPYIOLLME HE3ABUCUMOE Pa3BUTME IHOOCNEPMA Y NMOKPbITOCEMEHHbIX pacTeHun. MNMoHaTre
UMMpPUHTUHIa Ha npumepe reHa MEDEA apabugoncuc.

14. IMMyHUTET pacTeHuWI, ero OCHOBHbIE TUMbl. MONekynspHO-reHeTu4eckne OCHOBbI HeCNeLMdUYHOro ak-
TMBHOIO MMMYHUTETA U CNeundnUyYHOro akTMBHOrO UMMYHUTETA.

15. l'eHeTnYeCcKMIn KOHTPOMb onpeeneHns Tuna opraHos LBeTka. ABC-mogenb (normka nocTpoeHust).

16. OokasartenbcrBa npasunbHocTM ABC-mogenu (npefckasaHne doeHoTMna ABOWMHbLIX MYTaHTOB; NOATBEP-
xgeHne ABC-mogoenu c  WCNOMb30BaHWEM TPAHCTEHHbIX PacTeHUn apabuponcuc; MONEeKynsipHo-
reHeTuyeckas npoBepka Mogenu).

17. MonekynsipHble MexaHu3mbl B3aumMoaencTems reHoB B-knacca. deHoTun myTaHToB No reHam B-knacca.
18. MNMpumepbl NnapamyTauunin; MoneKkynsapHble MeXaHn3mbl MX BO3SHUKHOBEHUS

19. MonekynsipHble MexaHU3Mbl 3NUreHeTUYECKNX U3MEHEHUI (NPYBECTUN NPUMEPDI).

20. NoHaTUe MMNPUHTMHra Ha npumepe reHos R kykypy3el 1 MEDEA apabugoncuc.

LUKANA U KPUTEPUMN OLUEHMBAHUA
«3a4TeHo» BbICTaBMAETCS, ecnn paboTa BbINONHEHa CAMOCTOATENLHO, C NPUBIIEYEHNEM BCEX PEKOMEHO0-
BaHHbIX NpenofasarteniemM UCTOYHUKOB; paboTa rpamMoTHO ohopMIeHa; NPOAEMOHCTPUPOBAH BbICOKWI

«He 3auyteHO» BbICTaBMsETCA, €cnm o6yqarou.|,|/||7|c;| 3agaHune He BbINOoJIHUIT.

7.2. PekomeHpauum no camMmoCTOoATeNIbHOMY N3Yy4YEeHUIo TeM

BOMPOCHI
ANA CaMOCTOATENbLHOro U3YYEeHUs TeM
T / =k £8 s
Homep pas- ema B cocTaBse pa3saena < 8 S P o
BOMPOC B COCTaBe TeMbl pasaena, =2 Sxds &5
Aena auc- o 3 SERZT I3
LAMNYHbI BbIHECEHHbIE 5 8 o dB¢ge
Ha camocCToATENbHOE WU3ydYeHue T oo f 2 8
a p g £
=
1 2 3 4 5

3aoyHasa chopma obyyeHus
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Monunnouansa. MexaHnambl BOSHUKHOBEHUSA MOMNUMMOUAOB U UX
Knaccudukaums, asronononunnonasl 1 an-nononunnoungsl. lNMonu-
NOMAHOE MPOUCXOXKAEHMNE BAXKHENLLMX KYyIbTYPHbIX pacTeHui. MNa-
neononunnongel u Heononunnougel. Ponb otaaneHHown rnbpunansa-
U1K B BO3HUKHOBEHWU BUOOB, PEKOHCTPYKLNA FrEHOMOB pac-TEHUMN.
ABneHwue reteposnca n runoTesbl 0 MexaHM3Max ero nNposiBNeHnst
"eHeTnyeckne adpdexTbl Npu no-nunnongmun. Cyabba gynnuumpo-
BaHHbIX reHOB y annononunnovaos. BnvaHve nonvnnongnsaumn Ha
3KC-MPECCUI0 FTEHOB Y anfnononuniIonaoB: ABNeHNe 3aMonkaHns gyn-
NMUMPOBaHHbIX FEHOB (PeLMnPOKHOEe U op-raHcneunduyHoe), aneep-
cndukaumsa QyHKLUKN, U3MEHEHNE YPOBHS 3KCNPECCUU. dnureHeTn-
YECKMIN MexaHn3M 3amosiKaHus reHoB. CMHTEeTMYeCKue nonunionab
apabvigoncuc ons n3ydeHus aKCnpeccumn gyninumnpoBaH-HbiX reHOB B
psgy nokoneHun. Ponb nonvnnovamm B 9BOMIOLUMK FrEHOMOB pacTe-
HWIA 1 BUOoobpasoBaHus. CTpykTypa annononmniongHblX reHOMOoB
nweHnypbl, XxnonyaTHWKa, TpuTukane, n ap. Npakrtuyeckoe ncnonb-
30BaHMe pasHbIX TUMOB NONUNNONAOB.

AHeynnonams onsa peweHns 3agad kapTMpoBaHWUs reHoB. Tunbl aHe-
ynnongos. MOHOCOMHBbIV U HYNNIMCOM-HBIN aHanu3 Ha npumMepe
nweHuubl. MNprMepbl NpUMEHeHNs aHeynnouamMm pacTeHun B peLue-
HVUM NPaKTUYECKMX 3a8ay reHETUKM 1 CeNnekLMn pacTeHnn.
[annongbl ecTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl nonyyYeHuns
rannounaoB: 6rM3HeL0BbIA METOA, NCeBA0-raMus, MHAYLMPOBAHHbIN
aHOporeHes B KynbType NbIfbHUKOB, rMbpuam3auns ¢ opyrummn Bu-
OaMu 1 cenek-TMBHasi aNMMrHaLusi XpOMOCOM B rMbpuaHOM 3apo-
apblwe. MNpakTnyeckoe Ucnonb3oBaHWe 1 3HadYeHue ranno-naos B ce-
NeKUMOHHOM npoLiecce.

LinTonnasmaTtuyeckasi Myxckasi cTepunbHocTb pacteHun (LMC).
Konbuesble 1 nuHenHble JHK mutoxoHapuii pacteHunid. [NosTopbl 1
BHYTpPUMONeKynspHas pekombuHaums. PHK-pegaktuposaHue mt-
OHK 1 xumepHble reHbl. Ponb MT-XxMMepHbIX reHOB B NPOsiBNEHWN
LUMC. UMC kak npumep B3aumMogencTBus a4epHbIX U MUTO-
XOHApWanbeHbIX reHoB. MonekynsapHo-reHeTu4eckMe MexaHn3mMb
BOCCTaHOBMEHUSI PEPTUNBHOCTU MblNbLibl, FEHbI-BOCCTAHOBUTENN
depTunsHocTu (Rf), ponb PPR 6enkos. CneundunyHocTs Rf-reHoB k
Tuny UMC. Tunbl uMtonnasmel Kykypysel — T (Texacckuin), C (Yappya)
n S (mongasckuit) n npossneHne LIMC. MexaHnsm gen-cTeus reHoB-
BoccTaHoBuTenen LUIMC Ha npumepe kykypy3sbl C- S-u1 T-
UUTONMNasMon. AKOHOMUYECKOe 3HaYe-H1e MyTaumnini MUTOXOHOPU-
anbHoro reHoma u nposenenusa LUMC. UcnonbsosaHue LIMC B ce-
NeKUMoHHOM npouecce. eHeTuYeckasd cxema nonydeHns Mexnu-
HelHbIX rMbpuaos Ha ocHoBe MyTauun LIMC n BoccTaHo-BuTEnemn
hepTunbHoCTU. PacnpocTpaHeHre NpakTuyeckoro NpUMeHeHns sB-
neHus LUIMC B cenekumm cenb-CKOXO3ANCTBEHHbIX KYMbTyp.
CHOHTaHHbIM U MHAYLUMPOBAHHbIN MyTareHe3 y pacTeHun. AgepHbie n
yutonnasmartuyeckue mytaumm. OCHOBbI 3aKOHA FOMOMOTMYECKNX
psaoB HacneacTBeHHOW uameH4msocTu H.. BaBunosa. MHayumpo-
BaHHbIN MyTare-He3 pacTeHUn (prU3nYeckKUMmn, XMMMYeCKUMN myTare-
HaMu 1 TskenbiMy MeTannamu. CnekTp BO3HUKAKLLMX MyTaLuii.
OcoBeHHOCTM BLISBIEHNSI UHAYLMPOBAHHbIX MyTaLMiA Y pacTeHUN.
OCHOBHbIE MPUHUUNbI BblAene-HUs MyTauni y caMmoonbInnTenen,
nepekpecTHUKOB U BereTaTUBHO Pa3MHOXaeMbIX pacTeHUn. Xumepsl,
CTPYKTypa XMMEPHOro pacteHus u cyabba MyTaHTHOrO cekTopa B
oHTOoreHe3e OCOBEHHOCTM FrEHETUYECKOro aHanm3a pacTeHU 1 Bbl-
aBneHns mytaHTtos B M1-, M2-, M3-nokoneHusix. N'eHeTu4eckn ag-
heKTUBHBIE KINETKN U UX POSb B MPOSBNEHNM UHAYLUPOBAHHBIX MY-
Taumn. Tunel MyTaumm n MeTofbl UX BblaeneHus. Xnopopunb-Hele 1
ambpuoneTaneHble MyTauun. PactutenbHble TECT-CUCTEMBI ANS
OLEHKN MyTareHHOro 4encTBms pas-NnNYHbIX COeAMHEHUI U hakTo-
poB okpyxatoLen cpedbl. CenekunoHHbIe JOCTUXEHUS C UCMONb30-
BaHMeM MeToAa MyTareHesa.

XpomMocomHas uHxeHepus pacteHnin. MaHunynsaumm XpoMOCOMHbIM
COCTaBOM pacTEHUIN Ha YPOBHE LieNbIX FEHOMOB, OTAENbHbIX XPOMO-
COM 1 UX CETMEHTOB C LIeNTbi0 YBENTMYEHNS] FTEHETUYECKOro pa3Hoo6-
pasus Kyrb-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, NPOSBASIOLWMMUCS Y HUX TOMbKO B Cnyvae
HanageHus natoreHa. Tunbl aKTUBHOMO MMMYHUTETa — Hecneuu-
PUYHbIN (6a30BbIA UMMYHUTET UMW FOPU3OHTaNbHas YCTOMYNBOCTL)
n cneunduryHbIv (BepTMKanbHas unu pacocneuudunyeckas ycrondu-
BOCTb). [MprnobpeTeHHbIN UMMYHUTET pacTeHnn, 0cCOBEHHOCTH, OTNK-
4Ynst OT MPUOBPETEHHOIO UMMYHUTETA KMUBOTHbIX.
MonekynsipHO-reHeTU4Yeckme MexaHu3mbl Hecneungpuieckoro BpoXx-
OEHHOro MMMYyHUTETa pacTeHuin. Pelen-Topbl BpOXAEHHOrO Hecne-
UMUYHOIOo MMMyHUTETa U ux nurangpl. CTpykTypa peuentopoBPRR.
AkTnnpy-towmne unx nurangbl PAMP, HAMP, DAMP—uyxepogHbli
Guomarepuan, NnonasLLIMI Ha NOBEPXHOCTb KNeTkn. KoHcepBaTmB-
HOCTb peLenTopoB HecneuudnyHOro UMMyHuTETa (Ha Nnpumepe pe-
LenTopoB (brarennuHa pac-TeHUN 1 XXUMBOTHbIX). [pyrne KOMNoHeH-
Tbl UMMYHHOIO OTBETA.

MonekynsapHo-reHeTu4Yeckme MexaHu3mbl Cneungrnyeckoro 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 NONMMOPQIHbLIE reHbl pac-
TeHUN. Teopusa ConpsiKeHHOKN 3BOSIOLMM X03auHa 1 napasuTa. ['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, HekpoTpohamm 1 Hace-kKOMbIMU. AHTOTOHU3M CUT-
HamnbHbIX NyTEW, y4acTBYOLMX B 3alimTe OT BUOTPOd OB N HEKPO-
TpocpoB. Brnms-Hme naTtoreHoB Ha pa3BUTME MMMYHHOIO OTBeTa.
CropoxeBas Mogernb UMMyHUTETa. AYyTOUMMYHHbIE Peakuun y pac-
TeHWI. fBneHne rmbprnaHoro HeKpo3a — pPacnpoOCTPaHEHHOCTb U
reHeTU4eCcKnit KOHTPOrb. Ponb MOBUNBHBIX MUMMYHHBLIX CUTHanNoB B
pasBUTMN CU-CTEMHOTO NPUOOPETEHHOTO UMMYHUTETA U UMMYHHOM
namsTu.
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O6wwme NpyHUMNbI PErynsumMmn passnutusa pacteHni. 'eHeTudeckne
OCHOBbI PErynauun pasBUTUSA pacTeHuin puUToropMoHamu. MeHeTnye-
CKMI KOHTPOJSb MOpdporeHesa pacTeHui. [eHEeTUYECKNI KOHTPOSb
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-mogernb reHeTUYECKOro KOHTPOMs 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
reHeTn4yeckon TpaHcdopmaLlmm pacteHnn. Co3gaHne KoMHTerpaTme-
HbIX 1 GBMHapPHbIX BEKTOPOB ANs nepeHoca vyxepogHon OHK. Uc-
NoNb30BaHWE CENEKTUBHbIX MAapKePOB U PENOPTEPHbIX FEHOB.
O6nacTtn NnpMMeHeHMs TpaHCreHHbIX pacTeHun. MNMonyyeHne kavecT-
BEHHO HOBbIX NPOAYKTOB HA OCHOBE TPAHCIEeHHbIX PACTEHWN: C 3a-
MeaneHneM CO3peBaHNS U KOHTPOSTMPYEMbIM 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. TpaHchopmauus xnoponnacTHon
OHK.

PaspaboTka MeTO4O0B 3aLUMThl OKpY>KatoLen cpedbl Ha OCHOBE
TpaHCreHHbIX pacTeHun. bruogerpagnpyemble matepmansl Ha OCHOBE
TPaHCreHHbIX pacTeHW. TpaHCreHHble pacTeHNst Anst OYUCTKM MOYB 1
BOA4OEMOB (Mo-rnowjaroLue 1 paspyLiarLme TOKCUYHbIe coeanHe-
HMs). 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 pacteHuin. Cuctema CRISPR-Cas ans
nonyyYeHns LeneBbiX MyTaunui B pasnny-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 3a4a4d reHeTUKN 1 cenekumn. Tunbl reHeTnye-
Ckux mapkepoB. MeToapbl co3gaHus reHeTudecknx mapkepos. Oco-
GEHHOCTN NPU-MEHEHUS TEHETUYECKUX MAPKEPOB B PELLUEHUN FEHEeTU-
YECKMX M CEeneKLMOoHHbIX 3agad. Mapkep-onocpeoBaHHas cenekuus
pacteHui. [MprHUMNBbI FEHOMHOW cenekumm pacteHunin. MNpaktnyeckmne
npvMMepbl NPUMEHEHNSI METOAOB MAapKEPHON U FEHOMHOW Cenekumm
pacTeHUM.
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MpumeyaHue:

YyebHas, yuebHo-meTOogu4eckas nutepaTypa
cpeacTBa obecneyeHnsi CaMoCTOATENBHOIO N3yvyeHus Tem — cM. MNpunoxenns 1, 2, 3, 4.

N UHble BUBNNMOTEYHO-UHEOPMALIMOHHbIE

pecypcbl 1

O6wun anropnuTmMm CaMmoCToATEeNNbHOIro N3y4eHusd Tembl

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

2) Ha aToi 0CHOBE COCTaBUTb Pa3BEPHYTLIN NNaH N3MNoXeHUs TeMbI

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

2) OdhopMuUTb OTHETHBLIN MaTepuan B YCTaHOBIEHHOW (hopMe B COOTBETCTBMM METOAMYECKMMU PEKOMEH-

Jaumamm

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

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

5) MogroToBUTbLCA K npegyCcMoTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpUuATUIO No pedyrnbtatamMm camMo-
CTOATEJIbHOIO U3Yy4EeHUA TeMbl

6) MpuHSTL yyacTue B ykazaHHOM MepONpUATMK, MpoTU pyGexHoe TecTMpoBaHWe No pasfdeny Ha ayau-
TOPHOM 3aHATWU 1 3aKMHYUTENBHOE TECTUPOBAHNE B YCTAHOBMEHHOE AN BHeayaMTOpHOW paboThl BpeMsi

7.1.1 WWKAJTA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENIbHOIro N3y4eHUs TeMbl

- OLeHKa «3a4YmeHo» BbICTaBMsETCH, ecnun CTygeHT odhopMui OTYETHBIN MaTepuan B BUae goknaga
Ha OCHOBE€ CaMOCTOATENIbHOIO WM3y4Y4eHHOro martepuana, CMOr BCEeCTOPOHHE pacCKpblTb TeopeTun4decKkoe
cogepxKaHne TeMbl.
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- OUEeHKa «He 3a4meHO» BbICTaBIIAETCA, €Cln CTyOeHT HeaKKypaTHO Od)OpMI/IJ'I OTYETHbIN mMaTtepuan
B BuAe OoKnaga Ha OCHOBE CaMOCTOATESIbHOIo M3y4YeHHOro martepuana, He CMOr BCEeCTOPOHHE pacKpbITb
TeopeTn4yeckoe cogepxaHme TemMbl.

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

8.1 Bonpochkl Ans BXOAHOro KOHTpons

1. Kak Ha3blBalTCA HUTW LMTOMMa3mbl, NpOXoasLime U3 oO4HON KNeTKn B APYrylo Yepes nopbl S4epHom
060104kn?

2. Kak Ha3blBaeTCH cuctema B3aVMOCBHA3aHHbIX mMeMbpaH, NpoHU3bIBaloLLLas
uuTonna3MaTUYeCcKnin MaTpukc?

3. Kakas opraHenna KneTku BbINOMHAET CEKPETOPHYIO (PYHKLMIO?

4. Kak HasbiBaloTCs 3eneHble nnactnabl?

5. Kakas opraHenna KneTku aBnsieTcs MecTom cuHTesa benka?

6. Kakas opraHenna KneTkv sBnseTcs AblXaTenbHbIM LEHTPOM?

7. Kakon KOMMOHEHT 3yKapMoTUYECKON KNeTku ocyllecTengaet PYHKUMIO
XpaHeHus, nepegayun n peanusaumm HacneacTBeHHON nHdopmaumm?

8. YkaxuTte mecto cuHTe3a pubocomansHon PHK?

9. Tllepeyncnute OCHOBHblE KOMIMOHEHTBI anpa Heaenswencs pacTuTenLHON
KneTkun?

10. Kak Ha3blBaeTcsi coaepXXnmMoe KrneTku, fIMLLEHHOE KIIeTOYHON 000N0oYKM?

11. YkaxuTe MECTOHaXOXAeHNe XPOMOCOM B KreTke?

12. Kakow Habop XPOMOCOM conepXuTCs B reHepaTVBHOM KneTke?
13.Kakoi Habop XpoOMOCOM COAEPKUTCHA B COMATUYECKON KNeTke?

14. MNMepeuncnute OCHOBHbIE hOPMbI XPOMOCOM B COOTBETCTBMM C MECTOM pacnonoXeHns B HUX
LeHTPOMEpBbI.

15. Kak Ha3biBaeTcs npouecc yasoeHus monekyrnsl JHK?

16. YTto BkntoyaeT B ceba MUTOTUYECKUI LMKN?

17. CkonbKo XpomaTua COAEPXMT XPOMOCOMa B KOHLe nHTepdasbl?

18. Kakne xnmnyeckme BelLecTBa BXOAAT B COCTaB XPOMOCOM?

19. Mepeuncnure asoTucTble OCHOBaHu4, coepxatumecs B Monekyne OHK?
20.YkaxuTe napbl KOMNIeMeHTapHbIX a30TUCTbIX OCHOBAaHUIA.

21. N3 kakux nepnogoB COCTOUT MHTepdasa MUTOTUYECKOTO LMKa?

22. B kakon nepmog MMTOTUYECKOTO LUuKna naet cuHtes AHK?

23. Ckonbko kneTok obpasyeTcs 3 ogHOW MaTEPUHCKOM Npyu MUTO3e?

24. Mepeuncnute asbl MUTO3A.

25. NameHaeTcs wnM HET  4MCNO  XPOMOCOM B [JOYEepHUX  KreTkax Mo CPaBHEHUIO
C MaTepuHCKOW Npu Mutose?

26. YTO ABMXKETCS OT 3KBaTOpa K nontcam B aHadase MuTosa?

27. Kakue KneTku pasMHoXaloTca nyTem Mutosa?

28. Kak Ha3bIBalOTCA KMneTku, obpasylLlmeca B pedynbTate Menosa?

29. CKonbKo gerneHun BkroyaeT B cebs Menos?

30. Kakown Habop XPOMOCOM nmetoT KINeTKw, ob6pasyroLmecs B pesynbTarte
MenoTUYeCcKoro aeneHna?

31. lMepeuncnute asbl Menosa.

32. Kak HasblBaeTcs npoecc nonapHoro conuxeHus rOMONOTrMYHbIX XPOMO
com?

33. Kak Ha3sblBaeTcs obmeH yyactkamu mMexay rOMOMOTrMYHbBIMU Xpomartuaa-
Mn?

34. Kak Ha3blBaloTCA CTPYKTYpblI, KoTopble pacnonararTcs Ha aKBaToOpe KNeTkn

B MeTadase peayKLMOHHOro AeneHmsa?

35. Uto pgBmxkeTcA OT 93KBatopa K nomwcaMm B aHadase nepBoro  MemoTU4EeCKOro
aenexHua?

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

37. Kak HasbiBaeTcsi npoLecc o6pa3oBaHus MUKpOCTNop?

38. /13 kakux KrneTok COCTOUT MblfbLLEBOE 3EPHO NOCIIE NEPBOrO MUTOTUYECKOTO AENEHUNA?

39. Kak HasblBaeTcsi My)Xckasi MonoBas KneTka y pacTeHUin?

40. Kak Ha3blBaeTCsl )KeHcKasi NofioBas knetka y pacTeHun?

41. MepeyncnmTe OCHOBHbIE KOMMOHEHTLI 3apOAbILLEBOrO MELLKA.

42. 3apoabllWeBbI MeLOoK obpa3yeTcs us........ nyTem genexHus.

43. Kakon Habop XpoOMOCOM MMEIOT CNEPMUIA U ANLEKneTka?

44. Kakon Habop XpOMOCOM MMEIOT KIETKM 3HAOCNepma?

45, Kak Ha3biBaeTCsi COBOKYMHOCTb XEHCKUX reHepaTUBHbBIX OPraHoB B LIBETKE'

46. Kak Ha3blBaeTCs MYXCKOW reHepaTVBHbIA OpraH y LBeTka?
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47. Yto obpasyeTcs npy npopacTaHum NbifbLEBOrO 3epHa Ha pbirbLe nectTmka?

48. Kakue KneTkv 3apodbILLEeBOro MeLlKa y4acTBYOT NPy ABOVHOM ONIOA0TBOPEHNN Y PacTEHNIN?

49. Kak Ha3blBaeTCA KneTka, obpasytoLascs npu CNNAHNN ANLEKIEeTKN "
cnepmusi?

50. Kak Ha3blBaeTCs y MOKPbITOCEMEHHbIX PACTEHWIA pa3MHOXeHne 6e3 onnogoTBopeHna?

51. Kak HasbiBaeTcs ob6pasoBaHMe 3apoabllla U3 HEOMNTOAOTBOPEHHOWN ANLIEKNETKN?

52. Kakon Habop XPOMOCOM umetoT KneTku 3apoabluwa, obpa3soBaBLuerocs B
pesynbTaTe anoMmukcuca?

53. CKOMbKO aMWHOKMCAOT BXOAMWT B cocTaB 6enkoB?

54. Kak Ha3blBalOTCS aMUHOKNCNOTHI, KoTOpble He MoryT CYHTE3NpOBaThCA B
XMBOTHOM OpraHmame?

55. Kak HasbiBaeTca rpynna - NH27?

56. Kak Ha3biBaeTcs cBA3b -CO-NH-?

57. Kak HasblBaloTCA opraHusmbl, KneTKku KOTOPbIX He nmerT 0POPMIIEHHOrO
agpa?

58. Kak Ha3bIBalOTCSH OpraHM3mbl, KNEeTKU KOTOPbIX UMEIKT HacTosiLLee S4po0?

59. Kak HasblBaeTcs rpynna opraHM3mMoB, HE UMEIOLLMX KNETOYHOIro CTPOEHMS

60. Kak HasbiBaeTCs MHOUBMAYaNbHOE pasBUTME OpraHM3mMoB?

LUKAIA U KPUTEPUMN OLLEHNBAHUA
OTBETOB Ha BONPOCHLI BXOQHOr0 KOHTPOIS

LWKAJIA U KPUTEPUM OLIEHUBAHUA
- oueHKa «0mJ/UYHO» BbiCTaBnsieTcs obyyarolemMycs, ecnm nony4eHo 6onee 85% npaBurnbHbIX OTBETOB.
- OUEHKa «XOpowoy - NONy4eHo oT 66 Ao 85% npaBurbHbIX OTBETOB.
- OUeHkKa «ydosriemeopumeribHO» - Nony4eHo oT 51 4o 65% npaBubHBIX OTBETOB.
- OUEeHKa «HeydoeriemeopumesibHO» - Nony4yeHo meHee 50% npaBuUrbHbIX OTBETOB.

8.2. TeKyLLni KOHTPOJb YCNeBaeMoCTH

B TeueHue cemecTtpa, NpoBOAUTCHA TEKYLLMIA KOHTPOMb YCMEBAEMOCTM MO OUCLMUMIIMHE, K KOTOPOMY
CTYOEHT O0MmKeH ObITb MOArOTOBIIEH.

OTcyTCcTBME NMPONYCKOB ayaMTOPHbBIX 3aHATUN, akTMBHAsA paboTa Ha NpakTUYEeCKMX 3aHATusAX, obliee
BbINONIHEHME rpacdumka y4ebHon paboTbl ABMAAKTCA OCHOBAHUEM ANA NOJTyYEeHUs1 MOMNOXUTENbHON OLEHKM MO
TeKyLeMy KOHTPOO.

B kauecTBe TekyLlero KOHTPONsA MOXeT ObITb MCNONb30BaH TECTOBLIA KOHTPOIb. TECT COCTOUT U3 He-
DOOonbLIOrO KONMMYecTBa 3reMEHTapHbIX BOMPOCOB MO OCHOBHbLIM pas3gerniam AWCUWMIUHBL HEeNpaBUIbHbIE
peLleHnsa pa3buparoTcsa Ha criegyoLwem 3aHATUM; YacToTa TECTUPOBaHKA onpeaenseTcsa npenogaBaTenem.

1. TMpomexyTo4yHas (cemecTpoBas) aTTecTayus no Kypcy

9.1 HopmaTtuBHas 6a3a npoBegeHust
NPOMeXyTOYHOM aTTecTauum CTYAeHTOB NO pe3ynbTaTtaM U3y4yeHUss AUCLUNIINHDI:

1) pencreytollee «lonoxeHne o TEKyLLEM KOHTPOSIE YCNeBAaeMOCTU, MPOMEXYTOYHON aTTecTaumnm obyyato-
LUMXCH No nporpaMmam Bbicluero obpasoBaHus (6akanaspuaT, cneynanuteT, Maructpatypa) u cpegHero
npodeccuoHansHoro obpasosanus B Pr60OY BO Omckun FTAY»

9.2. OCHOBHbI€ XapaKTepUCTUKU
NPOMeXyTO4YHOM aTTecTaumm CTYAeHTOB MO UToram M3y4eHus AUCLMNIIUHbI

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMS KaXabIM CTYAEHTOM Lienen oby-
YEeHUA NO JaHHOW AUCUUMNIINHE, N3MOXEHHbIX B N.2.2 HACTOSLLEN
nporpamMmmbl

Uenb
NMPOMEXYTOYHON aTTecTauum -

®Popma

. 9K3aMeH
NPOMEXYTOYHOU aTTeCcTauuu -

1) noAroToBKa K 9K3aMeHy M caaya 3k3aMeHa OCyLLeCTBMSeTCs 3a
CYET y4ebHOro BpemeHu (TPYAOEMKOCTH), OTBEAEHHOIO HA 3K3ame-
HauuoHHyto ceccuto ana ctygeHToB Ol (35.03.04 — ArpoHomus),

MecTto 3kKk3ameHa .
CPOKM KOTOPOW YCTaHaBMNMBAKTCA NPUKa3oM MO YHUBEPCUTETY

B rpachmke y4ebHOro npouecca:
2) paTa, Bpemsi 1 MeCTO MPOBEAEHUS 9K3aMeHa ornpeaensieTcs

rpaduKoM CAaym 3K3aMeHOB, yTBEPXOAaeMbIM OEKAaHOM BbliMyCKato-
Lero (pakynbTeTa

dopma 3K3aMeHa - YemHbil
Mpoueaypa npoBepgeHUA ak3ame- | NpefcTaBneHa B poHOe OLEHOYHbIX CPEACTB MO AUCLMNINHE
Ha - (cm. MpunoxeHne 9)

1) npeacTaBneHa B )OHAE OLEHOYHbIX CPEACTB MO AUCLMUMNUHE
(cm. MpunoxeHune 9)
2) oxBatbiBaeT pasgenbl NeNe 1-11 (B cootBeTcTBMM C M. 4.1 Ha-

JK3aMeHaLMOHHasa nporpamma
no y4yeGHOM ANCLMNIINHE:
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CTOSILLEro AOKYMEHTA)

MeToagun4yeckmne maTtepumanbl, on-
pegensowme npoueaypbl OLEeHU-
BaHUsl 3HAaHUW, YMEHUM!, HAaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB NO AUCLUMIUHE
(cm. MpunoxeHune 9)

WKANA U KPUTEPUUA OLLEHUBAHUA
OTBETOB Ha BOMNPOCHI 3K3aMeHa

Pe3ynbraTthl 9k3aMeHa onpeaensitoT OLEHKaMU «OTITIUYHO», «XOPOLUOY, «YAOBMETBOPUTESNIBHOY, «He-
YAOBMNETBOPUTENBHO» N OBBABNAIOT B AE€Hb dK3aMeHa.

OueHKy «0miu4HO» BbICTaBMAOT CTYOEHTY, rMyboKo 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUA U Mpak-
TMYeCKMn Matepuan aucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbLIM, rpamoTHeIM. CTyaeHTy Heobxoanmo
nokasaTb 3HaHWE He TONbKO OCHOBHOMO, HO U AOMOMHUTENBLHOrO MaTepuana, dbICTPO OpMEHTUPOBATLCH, OT-
Beyas Ha JononHuTenbHble Bonpockl. CTyaeHT AormkeH cBOBGOAHO CNpaBnsiTbCA C MNOCTaBNEHHbIMU 3aaa-
Yamu, NpaBUNbBHO OOOCHOBBLIBATb MPUHSATBIE PELLEHNS.

OueHKy «Xopowoy» 3acnyXnBaeT CTyAEeHT, TBepAO0 3HaLWMA NporpaMMHbIN MaTepuan AUCUUMAVHbI,
rPaMoTHO 1 MO CyLeCTBY M3narawwmi ero. He cnegyeTt gonyckaTb CyLLECTBEHHbLIX HETOYHOCTEN Npu oTBE-
Tax Ha BONPOChbI, HEO6XOAUMO NPaBUSIBHO MPUMEHATH TEOPETUYECKME MONOXKEHWS NPU peLleHnn npakTuye-
CKUX 3ajad, BrageTb onpegesnieHHbIMU HaBblkamun 1 NPUEMaMmn UX BbINOMHEHWSI.

OueHky «ydoenemeopumesibHO» NnonyyYaeT CTYOEHT, KOTOpPbI MMEET 3HAHUA TONbKO OCHOBHOIO Ma-
Tepuarna, HO He YCBOWUI ero Aetanu, UCMbITbIBAET 3aTPYAHEHMS NPU peLleHnn NpakTuieckux 3agad. B otee-
Tax Ha MOCTaBMEHHble BOMPOCbI CTYAEHTOM [OMyLleHbl HETOYHOCTW, AaHbl HEOOCTATOMHO NpaBUMbHbIE
OpMYNNPOBKN, HapyLLEHa NocnefoBaTenlbHOCTb B U3MOXEHMU NPOrpaMMHOro Matepuana.

OueHka «Heydo8/1emeopumesibHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HAYMTENbHOW YacTu Ma-
Tepuana no AUCuunnuHe, JONYCKAaEeT CyLeCTBEHHbIE OLIMOKM B OTBETaX, HE MOXET peLUnTb NpakTu4eckme
3ajaun nnu peLuaeT nx ¢ 3aTpygHEHUAMMU.

1.2 NepeyeHb NPUMEPHbIX BONPOCOB K 3K3aMeHy

1. Fomonorusa 1 romeonorum reHoMoB pacTeHUN, NapaniorniyHble MOPTONOrNYHbIE reHbl. CUHTEHUS U KONWHE-
apHOCTb rEHOMOB. [PMHUUNbLI CPABHUTENBHOIO KAPTUPOBAHUA PACTEHUI, POSflb MOAETbHbIX OOBHEKTOB.

2. Monunnonausa pacTeHui U ee TUnbl, MEXaHN3Mbl BO3HWKHOBEHNS nonunnongoB. Cyabba aynnmumMpoBaH-
HbIX FEHOB Y annononMnouaos.

3. MaMeToUTHBIN KOHTPOMb HECOBMECTUMOCTU, rEHbl NTIOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee peanuv3a-
uum Ha npumepe Solanaceae- n Papaveraceae.

4. MNonoBble TUMbI LLBETKOBbIX PACTEHUI Y reHETUYECKME MeXaHM3Mbl, obecneymBaloLLne NepekpecTHoe on-
nogotesopeHne. MonekynsipHo-reHeTuyeckne MexaHn3mbl raMeToUTHON U CNOPOUTHOM CaMOHeCcoBMe-
CTUMOCTW.

5. CnopodUTHbINA KOHTPOMb HECOBMECTUMOCTU, reHbl NTIOKYCOB HECOBMECTUMOCTU U MeXaHU3M ee peanusa-
LuMn Ha npumepe Brassica.

6. LinTonnasmartmyeckas My>ckas CTepunbHOCTb, ee Npupoaa, pacnpocTpaHeHne U NpakTuyeckoe UCnornb-
30BaHue. Ponb MMTOXOHApPMWAaNbLHOro reHoMa B nposisneHnn LIMC. XumepHble MUTOXOHAPWUAnbHbIE FeHbI.

7. MapamyTaumm kak cneumnduyeckunin Tun Bzaumogenctens annenein. NoHATUS napamyTereHHoOCTU 1 napa-
My-TabunbHOCTN. ANUTrEeHEeTUYECKUI MEXaHN3M NPOSIBNEHMS napamyTaumi. 8. MHaykuma myTaumi y pacTe-
HWU M 0COBEHHOCTM KX BbiBNeHus. [eHeTn4eckn adpPeKTMBHbIE KNETKM anuKarnbHOW MepucTembl. 3HavyeHne
pas-mepa nonynauun M1 1 M2 ansa selgeneHms MmyTtauuin.

9. CneundunyHoctb OAMC-MHAYLMPOBaHHBLIX MyTauuin. MeToabl o6paTHOM reHeTUKM ANS YCTaHOBNEHWS
dyHK-ummn reHa, TILLING un Delet-a-gene.

10. NHcepuuoHHbin T-AHK myTareHes n BeisBneHne TpaHcdopmaHToB B T1 1 T2 nokoneHusx.

11. MoOUnbHbIE rEHETUYECKME 3NIEMEHTLI N MX PAcNpOCTPaHEHUE Yy PacTEHNN.

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

13. eHbl, KOHTpONMpPYIOLLNE HE3aBUCUMOE pa3BUTUE SHAOCMEPMA Y MOKPbITOCEMEHHbIX pacTeHun. [NoHsaTue
UMNPUHTKHIa Ha nNpumepe reHa MEDEA apabugoncuc.

14. IMMYHUTET pacTeHUn, ero OCHOBHbIE TUMNbl. MONekynspHO-reHeTUuYeckne OCHOBbI HeCNeLnMUUYHOro ak-
TMBHOIO MMMYHUTETA U CNeungnyYHOro akTMBHOIO MMMyHMTETA.

15. l'eHeTnYeCcKMIN KOHTPONb onpedeneHns Tuna opraHos uBeTka. ABC-mogenb (normka nocTpoeHuns).

16. [lokaszaTtenbcTBa npasunbHocT ABC-mogenu (npenckasaHne deHoTuna ABONHBbIX MYTAHTOB; NOLTBEP-
xaeHne ABC-moaenu ¢ ucnonb3oBaHNEM TPaHCreHHbIX pacTeHW apabraoncuc; MonekynspHo-
reHeTuyeckas NnpoBepka Mogenm).

17. MonekynspHble MexaHn3Mbl B3anmoaemncTeusa reHos B-knacca. ®eHoTn MyTaHTOB No reHam B-knacca.
18. MNMpumepbl NnapamyTauunin; MONeKynsapHble MeXaHU3mbl MX BO3SHUKHOBEHUS

19. MonekynsapHble MexaH13Mbl ANUreHeTUHECKUX N3MEHEHUI (MPUBECTU NPUMEPHI).

20. MNMoHaTue umnpuHTUHra Ha npumepe reHoB R kykypy3sbl 1 MEDEA apabugoncuc.

BnaHk ak3ameHaUuMOHHOro buneTa
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Obpasey
depepanbHoOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTeribHOE yupexaeHme Bbicliero obpasoBaHus
«OMCKMIA rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenun MN.A. CtonbinuHa»

Ok3ameH no gucuunnuHe «FeHeTukKa pacTteHUn»
Ana obyvyarowmxcs no HanpaeneHuwo 35.03.04 — ArpoHomusA

3K3AMEHALMOHHbIW BUNET Ne1

1. F'omonoruns n roMeonornn reHOMOB pacTeHUN, NapanornyHble NOPTONOrMYHbIE reHbl. CUHTEHUS U KONUHE-
apHOCTb reHOMOB. [MprHLMMbI CPaBHUTENBHOIO KAPTUPOBAHUA PaCcTEHUI, POSib MOAENbHbBIX OO BLEKTOB.

2. CneuudmyHoctb OMC-uHAYUMPOBAHHBIX MyTaumi. MeToabl oOpaTHOW reHeTWKu ONis YCTaHOBIEHWS
dyHKuum reHa, TILLING n Delet-a-gene.

3. MMoHsTME UMNPUHTMHIa Ha nNpuMepe reHoB R kykypysbl 1 MEDEA apabugoncuc.

LUKANA U KPUTEPUMN OLULEHNBAHUA
OTBETOB Ha BOMNPOCHLI MPOMEXYTOYHOro KOHTpons

PesynbTaTthl 3k3aMeHa onpefenstoT OLeHKamMmn «OTAIMYHO», «XOPOLLOY», «yAO0BMNETBOPUTENBHOY», «HEYAOBE-
TBOPUTENBHO» N O6BABNAIOT B AE€Hb 9K3aMeHa.
OueHKy «omIu4YyHO» BbICTaBMSOT CTYAEHTY, rMyOOKO M MPOYHO OCBOMBLUEMY TEOPETUYECKUA U MpakTU4e-
ckun matepuvan gucumnnuibl. OTBET AoMmKeH 6bITb NOrMYHbIM, rpamoTHbiM. CTyaeHTy HeobxooumMo noka-
3aTb 3HaHME He TONbKO OCHOBHOIO, HO M AOMOSIHUTENbHOrO MaTepuana, ObICTPO OpMeHTUPOBATLCS, OTBEYas
Ha OononHuTesnbHble Bonpocbl. CTyaeHT OgomkeH cBOOOAHO CMpaBnsATbCS C MOCTABEHHbIMU 3agavamu,
npaBuibHO 06OCHOBLIBATL MPUHATBIE PELUEHNS.
OueHKy «xopowo» 3acnyxvBaeT CTyOeHT, TBepOo 3HalLWMi NporpaMMHbIA Matepuan OUCUMMIVHLI, rpa-
MOTHO M MO CYLLECTBY M3naratowun ero. He cnegyet gonyckaTb CyLLECTBEHHbIX HETOMHOCTEN MpK OTBETaX
Ha BOMPOCLI, HEOOXOANUMO NPaBUITbHO MPUMEHATb TEOPETUYECKME MOSNOXKEHUS NPU PELLEHUN NPaKTUYECKMX
3ajad, BnageTb onpeaeneHHbIMU HaBblkaMu U MpUeMammn Ux BbIMOSTHEHUS.
OueHky «ydoeriemeopumesibHO» NonydaeT CTyAeHT, KOTOPbI UMEET 3HaHUS TOSIbKO OCHOBHOIO MaTtepuana,
HO He yCBOWM ero AeTarnu, UCMbITbIBAaeT 3aTPYAHEHMS NPU peLleHnn NpakTu4eckmx 3agad. B otBetax Ha no-
CTaBIieHHbIe BOMPOCHI CTYAEHTOM [ONYyLeHbl HETOYHOCTU, AaHbl HEAOCTATOYHO NpaBusbHbIE (POPMYNINPOB-
KW, HapyLleHa NocneoBaTenbHOCTb B U3NOXEHUN NPOrpaMMHOro Matepuana.
OueHka «HeyaoBNETBOPUTENBHO» FMOBOPUT O TOM, YTO CTYAEHT He 3HAET 3HAYUTENbHOW YacTu MaTepuana
no AWCUMNINHE, OOMYCKAET CYLLECTBEHHbIE OLUMOKM B OTBETAX, HE MOXET pPEeLunTb NpakTU4eckne 3agaqu
UK peLlaeT Ux ¢ 3aTpyaHEHUAMM.

BbicTaBneHne oLeHKU OCYLLEeCTBIISAETCA C y4eTOM ONMCaHusi NoKa3aTerien, KpUTepUMeB U LIKan
OLeHUBaHUA KOMMETEeHUUA No gUucUUnsiMHe, npeacTaBeHHbIX B Tabnuue 1.2

10. UHdpopmaumoHHOe n MeToanYeckoe obecnevyeHne y4yebHoro npouecca no AUCUUNIUHE

B cooTBeTCTBUM C AEMCTBYIOLMMM rOCY4AaPCTBEHHbIMU TpeboBaHuaAMY Ana peanu3aumm y4yebHoro
npotiecca no gucumnnvHe obecnevnBaroLLen kadeapon paspabaTbiBaeTcsa 1 MOCTOSAHHO COBEPLUEHCTBYETCSH
yyebHo-meToamyeckun komnnekc (YMK[), cooTBeTcTBYOWMUIA AaHHOW paboder nporpamme n npunaraembii
k Hen. MNpu paspaboTtke YMKL kacheapa pykoBoACTBYETCS YCTAHOBIEHHLIMU YHUBEPCUTETOM TpeboBaHUAMU
K ero CTpykType, cogepxaHuio u oopmneHuno. B coctas YMK[ BxogaT nepeyvmcrneHHble HKe n gpyrne
WCTOYHUKM y4ebHOoM 1 y4ebHO-MeToanYeckon MHOpMaLum, CpeacTBa HarnsgHOCTY.

OnekTpoHHas Bepcust aktyanbHoro YMK[, aganTupoBaHHas AN CTYOEHTOB, BbICTABMSAETCA Ha
Intranet-cepBepax BbinycKaloLero nogpasgenieHnss n B afIeKTPOHHOM MeToaM4eckoM kabuHeTe obyuatoLe-
rocsi.
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NMEPEYEHb
nuTepaTypbl, peKoOMeHAyeMoi
AN U3yYeHUss AUCLMMNIIUHBI

ABTOp, HanMeHoBaHne, BbIXO04Hble AaHHbIe

Hoctyn

1

2

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

http://znanium.com

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

http://www.studentlibrary.ru

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

https://e.lanbook.com

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

https://e.lanbook.com

VMBaHuwes, B. B. OcHoBbl reHeTukm : yuebHuk / B.B. MeBaHuwes. — Mocksa : PUOP : NH-
®PA-M, 2021. 207 c. (Bbicwiee ob6pasoBaHve: 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 -

HCXB

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

HCXB

NEPEYEHb PECYPCOB

WH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOW CETU «<MHTEPHET»

M NOKAJNbHbIX CETEN YHUBEPCUTETA,
HeooXxoaUMbIX OJ1l OCBOEHUS ANCLUMIIUHbBI

1. YaaneHHble 3NeKTPOHHbIEe ceTeBble y4eOHble pecypcbl BPEMEHHOro AoCcTyna,
copMupoBaHHbIe HA OCHOBaHUM NPSAMbIX A4OrOBOPOB ¢ NpaBooGnagarensamMmm

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

paBO4YHbI€ CUCTEMbI

HanmeHoBaHue

HocTtyn

OneKkTpoHHO-ombnuotedHasi cuctemaZNANIUM.COM

http://znanium.com

OneKTpoHHO-6MBNMoTeYHasn cuctema «Msgatenscrea NaHby»

http://e.lanbook.com

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

http://www.studentlib
rary.ru

CnpaBo4Has npasoBas cuctema KoHcynbTtaHTlnoc

JlokanbHas ceTb YHU-
BepcuteTa

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

ble 6a3bl 4aHHbIX, Mac-

MOOK «l'eHeTukay, pa3melleHHbIn Ha nnatgopme «OTKpbITOe 0Opa3oBaHue,
BY3-paspabotumk: MI'Y

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

MpodeccmoHanbHble 6a3bl AaHHbIX

https://clck.ru/MC8AqQ

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

AsTOpP(bI) HavmeHoBaHue Hoctyn

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

H. B. XpamuoBa, | CO0pHUK TECTOB MO reHeTuke: y4ebHoe nocobue, OMckun HCXB
W. B. MNoToukas, | roc. arpap. yH-T. - Omck : M3g-s8o OMIAY, 2009. - 115 ¢.
C. IN. KopHeBa
KysbmuHa C.I1., | l'eHeTuka: yyebHoe nocobue / C.IM. KysbmuHa, W.B. MoTou- HCXB

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

MNoTtoukasa WU.B.
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