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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 AN pa3paboTkM HACTOALLMX METOAMYECKMX 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 MeToandeckmx ykasaHum no U3yYyeHuo 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 MPaBUITbHO OLEHUTL €e 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
aeaTenbHocTH, ybepeyb cammx cebst OT Hepa3yMHbIX PELLEHWI MO OTHOLLEHUIO K HEN B Ha4yane 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 ydyebHas 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 06y4yarouwulicst 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, Tpe6yrou.w|x MOInEeKynapHO-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-
Yeckne 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-
POHOMMY

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
peLleHus 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. Vmeto-
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 MOSTHOM Mepe AO0CTaTO4YHO
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-
TEHWUI 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-
HeTu4yeckvie 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 noaxoga 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 NpuemMoB 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.

Hanuuyve 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 NoTeHUun-
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-

UUMNIIUHDbI

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, 4ac
*
Bug yyebHow paboTbl CEMECTP, Kype
0O4YHasa popma 3ao04Hag dopma
3 cem. Ne cem. 5 cem

1. AyAMTOpPHbIe 3aHATUA, BCEro 54
- nekuumn 20
- MpaKTU4YeCKNe 3aHATUS (BKIOYasi ceMmnHapbl) 24
- nabopaTopHble paboTbl 10
2. BHeayauTopHas akageMuyeckas pa6ora 54
2.1 PukcMpoBaHHble BUAbI BHEAyAUTOPHbIX CAMOCTOATENbHbIX 30
paboT:
BbinonHeHne n coava/3awimra nHaMBuayanbHoro/rpynnoBoro 3aga-
HWS B BUae™™
- Npe3eHTaumm 20
- pedhepata 10
2.2 CamonogrotoBka K ayauTOPHbIM 3aHATUAM 16
2.3 CamocTosATenbHOEe U3y4eHne TeM ANCLMUNINUHBbI 0
2.3 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPOJSIbHO-
OLIEHOYHbIX MEpPONPUATUAX, NPOBOANMbIX B paMKax TEKYLLLEro KOH- 8
TPOSsi OCBOEHUS AUCUMMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
2.1-2.2):
3. NogroTtoBKa u caava aKk3ameHa Mo UToram OCBOeHUsi QUCLUI- 36
JIVHBI

Yachbl 144
OBLUAA TpyaoeMKoCTb AUCLUNIIUHDI: T S——— 2

lMpumeyaHue:

rpagomyeckor (pacyeTHo-aHaNMTUYeCKoii) paboTsl 1 Ap.;

* — cemecmp — ANs O4HON N OYHO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON hOPMbl 0By4eHUs;
** — KP/KI, pedepaTtal/acce/npe3eHTaumm, KOHTPONbHOM paboThl (4ns 06yvaroLwmxcsa 3a04Hom hopMbl 00y4eHKs1), pac4eTHO-

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 peanusauum B y4eOGHOM 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 ) £33
y4e6HON ANCUUNIUHBI. = <| 3| S5 ST 3 g' 2 g
YKpYnNHEHHbIE TEMbI pa3gena 38 3 2] 8 g | 2|Z $ > C S =
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Ou4Has dopma o6y4eHus
CTpyKTypHO-(byHKUMOHanNbHasa opraH13a-
1 {ums reHoma pacTeHun 1 aHann3 PYHKUUI 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




[ons nekumi B ayguUTOpPHbIX 3aHATUNAX, % | 37,2

3. O6wme opraHusaLMoHHble TpeboBaHUA K yyeGHOM paboTe cTyaeHTa
3.1. OpraHusauus 3aHATUM U TpeboBaHUs K yueOHOM paboTe CTyAeHTa
OpraHusaums 3aHATMN NO AUCLMNNNHE HOCUT UMKNUYeckni xapakrtep. o Tpem pasgenam npeaycMoT-
peHa B3anmMOyBsidaHHas Lienoyka y4yebHbix paboT: nekums — camocTtosTenbHas paboTa cTydeHToB (ayau-
TOpHas 1 BHeayauTopHas). Ha 3aHATMAX CTyaeH4Yeckas rpynna nonyyaeT 3agaHus U pekoMmeHgaumn.
[na cBoeBpeMeHHOW MOMOLLM CTyAEeHTaM Npy U3ydeHun OMCLUNAMHBLI Kadheapon OpraHu3yTcsa WHAOM-
BUAYyarbHbIE N FPYNMNOBbIE KOHCYMbTauUMKW, YCTaHaBNUMBaeTCA BpeMs NpuemMa BbINOfHEHHbIX paboT.
Mo utoram nsyyeHns AMCLMNMMHLI OCYLLECTBNSAETCA aTTecTaums cTyaeHTa B (popme TECTUPOBaHMS.
YuutbiBad cTaTyCc AOUCUMMIAMHBI K €€ U3YyYeHMIO NpeabsBnsioTcd Ccrneaylwmne opraHn3auMOoHHbIe
TpeboBaHus;:
ob6sA3aTenbHoe nocelleHne CTyAeHTOM BCeX BUAOB ayAMTOPHbIX 3aHATUI;
BeJEeHWe KOHCNEKTa B XOAe NEKUMOHHbIX 3aHATUN;
KavyecTBEeHHas CaMOoCTOATENbHAA NOArOTOBKA K NPAKTUYECKUM 3aHATUAM, akTuBHasa paboTa Ha HuX;
aKTUBHas, PUTMMYHaA camoCTosATeNbHas ayauTopHas U BHeayauTopHas paboTta cTydeHTa B COOT-
BETCTBUM C NnaHoMm-rpadnkom, NpeacTaBneHHbIM B Tabnuue 2.1; cBoeBpeMeHHas caada npenogasa-
Teso OTYETHbIX JOKYMEHTOB N0 ayAUTOPHbLIM 1 BHeayaAUTOPHbIM Bugam pabor;
- B Cfyyae Hanuuus nponyweHHbIX CTYOQEHTOM 3aHATUAM, HEOBXO0AMMO MOMYYUTb KOHCYNbTauuio no
NOAroToBKe M OPOPMMIEHUIO OTAENbHBLIX BUAOB 3a4aHNN.
[ns ycnewHoro ocBoeHus Kypca, CTyAeHTy npegnaratorcd y4ebHO-MHOPMaLMOHHbIE UCTOYHUKU B
Buae y4yebHon, yuebHO-MeToaNYECKON NUuTepaTypbl U KOMNNEKTa BUAeoUNbLMOB NO BCEM pasgenam.

3.2 YcnoBus aonycka K aKk3aMeHy

Ok3ameH saBnsieTcd OPMOW KOHTPONS, KOTOPbIA BbICTaBnsieTcs oOyyarLwemycs CcornacHo
lMonoxeHus o TeKyllen, NPOMEXYTOUYHOM aTTecTaunm ctyaeHToB u cnywartenen B PrbOY BO Omckuin TAY
um. T.A.CTonbinuHa, BbLINOMHMBLUEMY B MOSIHOM OObEMe BCe nepedvucrieHHble B N.2-3 TpeboBaHusa K
yyebHON paboTe, npolweawunn Bce Buabl TeCTUpoBaHU. B cnyyae He MOMHOrO BbINOMHEHWUS] YKa3aHHbIX
YCNOBUIA NO YBaXKUTEMbHOW MpPUYMHE, CTYAEHTY MOryT ObiTb NpeasiokKeHbl MHOUBMAYarnbHblE 3agaHus Mo
nponyLieHHomMy y4ebHOMy MaTepuany.

4., JleKUMOHHbIe 3aHATUSA
Onsa naydatowmx gucumnnniy «FeHeTvKa pacTeHUA» YMTaloTCS  JNIEKUMU B COOTBETCTBUM C MTaHOM, NpeacTas-
JIeHHbIM B Tabnvue 3.

4.2. IleKUMOHHBbIN KypC.
MpumepHbIN TEMaTUYECKMIA NNaH YTEHUs1 NEeKUMA no pasfernam y4yebHOW AUCLMNIUHbI

':':l; TpyaoemMkocTb No pas- y
Aeny, vac. cnonb3ye-
@ Tema nekumn. o) 3 Mble
@ S OcCHOBHbIe BONPOCHI TEMbI Anas aonas VIHTEPakTIB-
s g ¢opma ¢opma Hble opMbI
=
CTpyKTypHO-(PyHKLMOHaNbHasA opraHM3auusi reHoma
pacTeHun u aHanu3 (PyHKLUN reHa:
1.CTpYKTYpHO-DYHKLMOHaNbHasa opraHm3auus reHoma Texuus-
1| 1 | 2.l'eHOM XoponnacToB U MUTOXOHAPWUN
3.Mo6unbHbIE reHeTUYECKNE 3NEMEHTbI pacTeHNi Brsyannsauns
4. TpaHCMNO30HHbIV MyTareHe3 pacTeHun
5. MyTauuoHHbIN aHanu3 Ansa n3yv4eHns PyHKUUM reHos 4
CuctemMbl pa3aMHOXEHUS1 PaCTEHUN U UX FEHEeTUYECKUN
KOHTPOnb:
1.2Kn3HeHHble UMKIbl pacTeHun Jlekums-
2 | 2 | 2.0BynomMHOCTb BM3yanusauyus
3. Anomukcuc
4. KoopamHMpoBaHHOE pa3BuTMe 3apodbllla 1 3H4OC-
nepma 4
FeHeTUYeckne MeToAbl Cenekumn:
1. Monunnovgus.
3|3 2. AHeynnouvaus Jlekuus-
3. Uutonnasmatumyeckas My>ckasi CTepunbHOCTb pacTe- BM3yanusauus
Hun (LUMC).
4. CNOHTaHHbIV 1 MHAYLUMPOBAHHbIV MyTareHes y pacre- 2




HUN.
5. XpoOMOCOMHas UHXXeHepusi pacTeHUN
FeHeTUKa MMMYHUTETa pacTeHUn
1. NoHATME MMYHUTETA pacTEHUNA.
2. OCHOBHbIE TUMbI UMMYHUTETA PacTEHU Nekuusi-
4 | 4 | 3. MonekynsapHo-reHeTu4eckne MexaHn3mbl ljecneuwbm- BU3yanM3aLus
YECKOro BPOXAEHHOTO MMMYHUTETa pacTeHUN
4. MonekynspHO-reHeTU4ecKkme MexaHuambl cneunduye-
CKOro BPOXAEHHOIro MMMYyHUTETA. 2
FeHeTuKa OHTOreHe3a pacTeHUN
1.06Lwme NpUHLMNBI perynaumm passmuTus pacTeHun.
2. [eHeTnyeckne OCHOBbI perynsauumn passmTusa pacteHuni Mexums-
5| 5 | dputoropmoHamum.
3. [eHeTnyecknmn KOHTPOSb MopdhoreHesa pacTeHUN. BUSyanusaLms
p p p
4. eHeTNYeCKMIN KOHTPOIb Pa3BUTUS Pa3HbiX JOMEHOB
3apogbia. 4
FeHeTUYeCKME TEXHONOrMM pacTeHUN B peLleHnm 3a-
[ad cenekumm n ceMeHoBoACTBa
. Jekuus-
6 | 6 | 1. l'eHeTn4ecKkasa NHXeHepus pacTeHumn
o BM3yanusaums
2. FeHOMHOEe pefaKkTMpoBaHWE pacTeHWn
3. MonekynspHo-reHeTu4eckue Mapkepbl 4
Ob6wasn TpygoéMKOCTb NEKLMOHHOIO Kypca 20 X
Bcero nekuumi no yyebHon gucuunnum- o .
He: yac M3 HUX B HTEpPaKTMBHON hopMme: yac
- 0YHasa popma oby4veHus 20 - OYHasa ¢popma obyyeHus 20
- OYHas cokpalleHHasi hopma oby4e- - - OYHas cokpalleHHast dhopma obyqe- -
HUS HUS
lMpumeyaHus:

- MaTepuanbHO-TEXHMYECKOe obecrneyeHne neKUMOHHOro Kypca — cM. [NpunoxeHue 6.
- obecneyeHve NEeKUMOHHOro Kypca y4ebHomn, y4ebHO-MeToan4eckon nmTepaTypon 1 UHbiIMU BGnbnnoTeyHo-

WHOPMALIMOHHBIMK  pecypcamn W CpeacTBamMm

noxeHust 1 mn 2

obecneyeHuns obpasoBaTenbHOro npouecca — cMm. Npu-

5. MpakTuyeckue 3aHATUA NO AUCLUNIIMHE U NOATOTOBKA CTYAEHTa K HAM
MpakTuyeckme 3aHATUSI MO KypCy NPOBOASATCS B COOTBETCTBUM C NaHOM, NpeACTaBneHHbIM B Tabnuue 4.

4.3. MpUMepHbIN TeMaTUYECKUN NSTaH CeMUHAPCKUX 3aHATUM
no pasgenam y4e6HoOM AUCLUNIINHBI

Ne TpyOooémKoCTb
oz = Tema 3aHsaTus/ no pasgeny, WNcnonbsyemble CBA3sb
oy S = MpumepHbIe BONPOCHI Ha 06CyxaeHne 4ac. WHTEPaKTUBHbIE | 3aHATUS
% g % (4nsa 3aHATUIA B hopmaTe ceMUHapCKUX) ounas 3309Has dopMbl c BAPC*
aZ2| © copma copma
1 2 3 4 5 6 7
CTpyKTYypHO-(byHKUMOHANbHas opraHusa- 2 Moszroson wtypm |Y3 CP,
1 1 LUMsi reHoOMa pacTeHun 1 aHanu3 QyHKUMMI ocn
reHa
2 > Cuctembl pa3MHOXEHUSA pacTEHUI N NX 2 Mosroson wtypm |Y3 CP,
reHeTUYECKNIN KOHTPOITb OCIl
2 Mosroson wtypm |Y3 CP,
3 3 eHeTnYecKkMe MeToabl Cenekumm och
. 2 Mosroson wtypm |Y3 CP,
4 4 eHeTMKa UMMyHUTETa pacTeHui OCI
. 2 Mosroson wtypm |Y3 CP,
5 5 'eHeTuKa OHTOreHesa pacTeHumn OCI
Bcero npaktuyeckux 3aHaTuin no yuebHon aucumnnuie:| 24 yac | VI3 HMX B MHTEpaKkTUBHOW hopMe: yac
- OYHaga popma obyyeHus 10 - OYHasa popma obyyeHus 10
B Tom yncne B dopmaTe CEMUHAPCKUX 3aHATUN:
- OYHaga popma obyyeHusa| 10

* YcroeHble 0603HaqYeHuUs:
OCI1 - npegycmoTpeHa obsasaTtenbHas camonogrotoBka k 3aHATMo; Y3 CPC - Ha 3aHATUM Bbigaétcsa 3aga-
Hue Ha koHkpeTHyto BAPC; MNP CPC - 3aHsaTue copepxatenbHo 6asvpyeTcs Ha pesyrnbTaTtax BbINOMHEHMWS

CTyaeHTamm koHkpeTHon BAPC;

lNpumeydaHus:




- MaTtepuanbHO-TEXHMUYECKoe obecneyvyeHne NPakTUYECKUX 3aHATUI — cM. MpunoxeHve 6

- obecneveHne NpakTUYECKMX 3aHATUN y4eOHOM, y4ebHO-MEeToaNYECKON NUTEpaTypon U MHbIMKM BUBIMOTEYHO-
MHOPMaLUMOHHBIMK  pecypcamMn 1 cpeactBamu  obecneyeHus obpasoBaTenbHOro npouecca — cMm. Mpuno-
XeHna 1 mn 2

NaGopaTopHbI NPaKTUKyM.

MprMepHbIN TeMaTU4EeCKUI NNaH nabopaTopHbIX 3aHATUI NO pa3genamMm AUCLUUNIIVHbI
No Tema nabopaTtopHon TpynoemkocTs JIP, Cssasb ¢ BAPC MpumeHsaemble
- paboTsbl yac. WHTEpaKTUBHbIE
, o4yHas 3a04- , x L dopMbI 06y4e-
ol & |a thopma Has Eg%g§ L ome HUS
x5 5 | B dop- RZSZIZIEDLE
o Ma cC g =N
1 2 3 4 5 6 7 8 9
CTpyKTYypHO- 4 + + Wcecneposanue
1 1 1 dyHKUMOHanNbHas opranusa- HacCTHOTO cny4as
LMs reHoMa pacTeHum u
aHanun3 yHKLUMN reHa
CuncTtembl pasaMHOXeHUs pac- 4 + + MoaroBoii LWTypMm
2 2 2 | TEHWIA N NX TeHEeTUYECKUI
KOHTPOJSIb
3 |3 3 eHeTn4eckne meToabl ce- 4 + + WccneposaHnue
nekumMn YyacTHoro cry4as
4 |a 4 FeHeIMKa UMMYyHUTETa pac- 4 + + Mo3roBoii WTypm
TEHUN
5 |5 5 FeHeIMKa OHTOreHesa pac- 4 + + Wccneposaxne
TeHui YyacTHoro cry4as
"eHeTUYecKne TexHonornu 4 Wccnenosatxue
6 6 6 pacTeHui B pe-LueHnn 3agav HacTHOro cry4as
cenekumm 1 ceMeHoBoACTBa
Wtoro NP 5 Obwas TpygoemkocTtb JIP 24
lMpumeyaHus:
- MaTepuanbHo-TexHu4eckoe obecneyeHme nabopaTopHOro NpakTukyma — cm. MNpunoxexuve 6;
- obecneyeHne nabopaTopHOro NpakTukyma y4ebHom, y4e6HO-MeToANYECKON NMTEpPaTypon U MHBIMU BUBNNOTEYHO-MHOPMALMOHHBIMU
pecypcamu 1 cpeacTBamum obecneyeHns obpasoBaTenbHoro npouecca — cM. Mpunoxenus 1 m 2.

MogroTtoBka oby4aloLMXCHA K NPakTUYECKMM 3aHATUSAM OCYLLIECTBNSETCH C y4eToM obLen CTpyk-

Typbl y4ebHoro npouecca. Ha npaktnyecknx 3aHATUAX OCYLLECTBNSETCA BXOAHOW U TEKYLLMA ayauTOPHbIN
KOHTPOIb B BUAE 0onpoca, No OCHOBHbLIM MOHATUAM OUCLIUNITUHBI.
MoaroTtoBka K NMpakTUYECKUM 3aHATUS nofapasymeBaeT BbINOSIHEHWE [AOMAaLUHEero 3ajaHus K ovepesHoMy
3aHATUIO N0 3afaHusAM npenojasarterns, BbldaBaeMblM B KOHLUE MpeAblayLero 3aHATUSA, a Takke n3ydeHue
MacCOBOro OTKPLITOrO OHNanH-Kypca « eHeTuka pacTeHumny.

Onsa ocywecTBneHns paboTbl N0 NOATOTOBKE K 3aHATMAM, HE06X0AMMO 03HaKOMUTbCHA C MeToaunYe-
CKUMW yKasaHWsIMU NO AUCUMMIIMHE, BHUMATENbHO O3HAaKOMUTLCA C NMTEpaTypon U 3NEKTPOHHBIMU pecyp-
camMmu, ¢ pekoMeHaauMsaMu no NoAroToBke, BONPOCcaMu Ars CaMOKOHTPOMSA

6. OGlwme MeTogMUYECKNE peKOMEHAALUN MO U3YHEHUIO
oTAenbHbLIX pa3fenos AUCUUNINHbI

|_|pl/l M3y4eHNN KOHKpEeTHOro pasgena gucuuniiHbl, U3 4Yucrna BblHECEHHbIX Ha JIeKUMOHHbIe ”
npakTn4yeckne 3aHATUA, o6yqarou4emyc;| cnenyeT yunTbiBaTb U3JOXEHHbIE HUXe peKoMeHOauun. 06paT|/|Te
Ha HMX ocoboe BHMMaHue Npu NoAroTOBKe K aTTecTauuu.

PaboTa no Teme npexae Bcero npeanonaraeTt ee n3yyeHue no y4ebHuKy unm nocobuto. Cnegyet o6-
paTuTb BHMMaHWe Ha TO, YTO B NOOON Teopun, a yx Tem Bonee B COBpeMeHHOW eHeTuke, ecTb NMMbO He-
ybenuTenbHble, NMO0 Yepecdyp abCTpaKTHble, MO0 COMHUTENbHBLIE NOMNOXeHUsI. [103TOMy HEOOXOAMMO Bbl-
pabaTbiBaTb CaMOCTOSATENbHbIE CY)XAEHUSA, AOMONHAS X apryMeHTaumen, Yto 1 cnegyet AEMOHCTPUPOBATh
Ha ceMuHapax. ,D,J'IFl BblpaﬁoTKI/I CaMOCTOATENIbHOIo Cy>XXAeHUsA BaXKHbIM ABNAETCA YMEeHne paGOTaTb C Hay4-
HoW nutepatypon. [MosaToMy paboTa no Teme KpoMe ee udydeHus no y4ebHuky, nocobuio npegnonaraet
TakKkKe NMOUCK MO TEME HayYHbIX CTaTeN B Hay4YHbIX XXypHanax no reHetuke. TakuMum XXypHanamu sSBnsioTCs:
OOwasn reHeTuka, buonorusa, Lintonorns n gp. Beibop cTatbu, OTHOCALWENCS K Teme, fny4we genatb no no-
cnegHuM B rogy Homepawm, rae npuBoAUTCS NepeyeHb ctaTen, onybnmkKoBaHHbIX 3a rog. CamocTtosiTernbHast
noAroToBka npeanonaraeT UCMONb30BaHNE psiia METO0B.

1. KoHcnekTupoBaHue. KoHcnekTupoBaHue No3BOMsEeT BbIAENUTL rMaBHOE B U3y4aeMOM mMaTepuane u
BbIpa3nTb CBOE OTHOLLIEHWNE K paccMaTpuBaeMon aBTopoM npobreme.

TexHuka 3anucen B KOHCNEKTe WHAMBMAYanbHa, HO €CTb ps NpaBur, KOTOPble MOryT NPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, credyeT 3anucaTb aBTopa M3y4yaemMoro npov3BedeHusi, ero
Ha3BaHWe, UCTOYHUK, rae OHO onybnunkoBaHo, roa u3gaHus. NNopsaok KOHCNEKTUPOBAHUSA:




a) BHMMAaTenbHOe YTEHME TEKCTa;

©) mouck B TeKCTe OTBETOB Ha MOCTaBMEHHbIE B N3y4aeMon TemMe BOMNpPOChI;

B) KpaTKO€, HO YEeTKOE 1 MOHATHOE N3NOXEHNE TEKCTa;

r) BolgerneHvne B 3annucu Hambornee 3Ha4YUMbIX MECT;

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

2. 3anucu B hopmMe Te3NCOB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnen-
Hble (bopMbl NOMOratoT BbICTPOWN OpMeHTaL MM B MOArOTOBNEHHOM MaTepuane, nogbope aprymeHToB B Morib-
3y UMK NPOTUB KaKoro- NMbo yTBepXaeHus.

3. CnoBapb noHaTUIN K kaTteropuin. CocTtaBneHue cnosaps nomoraet 6biCTpee ocBanBaTb HOBbIE MO-
HATUS N KaTeropuum, ysepeHHee nmm onepupoBaTbk. [1ogobHbIN crioBapb cnegyeT BeCTU YeTKo, pa3bopumso,
4yT06bI YOObHO BbINO MM nonb3oBaTtbes. N3 npusegeHHoro B YMK rnoccapumst HyXkKHO K KaXXgoMy ceMmuHapy
BbIOUpaTh NMOHATUS, OTHOCALLMECH K M3y4aeMoln Teme, OObeAMHATb MX NTOTMYECKON CXEMOW B COOTBETCTBUM
C BOMpOCaMN CEMUHAPCKOro 3aHATUS.

Pasanen 1. CTpykTypHO-thbyHKLUMOHaNbLHasA opraHu3auus reHoma pacTeHuMn U aHanu3 pyHKUUNM reHa
KpaTkoe cogepxaHue

CTpyKTYpHO-(DYHKUMOHANbHasa opraHusaums reHoma OgHO- W ABYOOSbHbIX pacTeHWd Ha npumepe
MOAenbHbIX pacTutensHbix o6bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). NpenctaBneHne 0 roMosiorMn U roMeosIorMmn, CUHTEHUM N KONIMHEAPHOCTN FEHOMOB. [pUHLMMBbI
CpaBHUTENBHOTO KapTUpoOBaHusA. BHyTpuMBMAOBOW MOAMMOPMM3M FEHOMOB pacTEeHWW, MeTOAbl aHanuaa.
MonekynsapHble JHK-mapkepbl 1 ux ponb B reHeTU4EeCKUX uccrnegoBaHusax u cenekumm. OCHOBHbIE Knacchl
MOIEKYNSAPHbIX MapKepoB.
eHom xmoponnactoB U MUTOoxoHApPMN. OCOBEHHOCTU OpraHM3auum XJIOpOMIacTHOro reHoMa, KomnblLeBble
monekynbl [OHK. BapuabenbHocTb pa3mepa reHoma XrnoponnactoB M ee npuuuHbl. B3aumopencTeue
A0EPHOro0 U XroponnacTHOro reHoMoB (Ha npumepe aaepHbix reHoB GUN-1,2,5 n PO®-kapbokcunasbi).
eHbl Rubisco. ApepHble reHbl Kak perynaropbl 3KCApPecCcun XroponnacTHbIX reHoB. [lokasaTenbcrBa
3HAOCMMOMOTNYECKOTO NPOUNCXOXAEHUS nnactug. OcobeHHocTH opraHusauumu MT-reHoma,
KOHCEpPBaTUBHOCTb MT-TEHOB U BbiCOKas BapuabenbHOCTb B MoOpsiake WX pacnonoxeHus. Baammopencreue
A0EpHOro, XNoponnacTHOro 1 MUTOXOHAPMASIbHOIMO FEHOMOB.
MobBunbHble reHeTudeckne anemeHTbl pacTeHun. KOHTponvpylowme 3neMeHTbl PacTeHUn U UCTopus KX
oTKpbITMA, OT B. MakKnuHTok Ao Hactoswero BpemeHn. Acu Ds-anemeHTbl Z.mays. Tunbl TpaHCNO30HOB
pacTeHUN 1N UX PacnpoCTPaHEHHOCTb B reHOMax ApYrux pacteHun. BnnsaHne MobunbHbIX 9NeMeHTOB Ha U3-
MEHeHMe reHOMHOWN CTPYKTYpPbl PAacTEHUMN M aKTUBHOCTM reHoB. POrnb TpaHCNO30HOB B 3BOMOLUN FEHOMOB
pacTeHWin N ropu3oHTanbLHOM nepeHoce. MonekynspHoe ofoMallHMBaHWE TPaHCNO30HOB. BrnusHwe mo-
OMNbHbIX 3NIEMEHTOB Ha U3MEHEHWE TeEHOMHOWN CTPYKTYpbl pacTeHuin. Ponb TpaHCNO30HOB B perynaumm ak-
TUBHOCTU reHoB. MonekynsipHoe oJoMallHuBaHWe TpaHCcno3oHoB. Wcnonb3oBaHue cuctem Enhancer-
Inhibitor system (En-l); Enhancer-Suppressor-mutator (Sp-m);Activator-Dissociation (Ac-Ds) ana mapkupo-
BaHWS reHoma, KapTMpOBaHUSA U YCTaHOBNEHUA OYHKLMKN reHa.
TpaHCNO30HHLIN MyTareHe3 pacTeHuU. TpaHCMNO30Hbl Kak FeHeTUYECKUA WMHCTPYMEHT Ons UccrnegoBaHus
dyHKUMKN TeHa n Bernka. Vicnonb3oBaHWe TPaHCMNO30HOB AN HanpaBrieHHOro MyTareHesa W MHaKTMBaLuuu
reHa. KnoHupoBaHue reHoB C MOMOLLBIO «BbITArMBaHMSA 3a TPaHCNo30H». OQHOKOMMOHEHTHas cucTema Ha
ocHoBe Ac-anemeHTa kykypysbl ¢ CaMV 35S-npomoTtopom. [1ByxkOMnoHeHTHast cuctembl Ac/Ds n gpyrue
cucTembl TpaHCno3oHoB. NHcepunoHHbl T-OHK 1 TpaHCno30HHbIM MyTareHes3 Kak MHCTPYMEeHT Ans co3fa-
HWSI TP@HCTEHHbIX PacTeHWI, UCNONb3yeMbIX B Ka4ecTBe MogeNnn Ans u3ydeHns yHKUuu reHa. BoissneHue
TpaHcopmaHToB B nonynsaumsax T2 n T3. Heobxognmein pa3mep BbIGOPKM ANS BbISABIEHUSA MHCEPLMU MO
Lernesomy reHy. BeigeneHune reHoB, MapkMpoBaHHbIX MHcepunen. NMpenmyliecTBa N HeJOCTaTKU UHCEPLLU-
OHHbIX, OMC-NHAYUUPOBAHHLIX U AEMNELUMOHHbIX MYTaHTOB AN pelleHus 3aaay (OyHKLMOHANbLHOW reHoMu-
KN.
MyTaLMOHHbIV aHanu3 Ana u3ydeHunsa yHKuum reHoB. MeTtoabl NpsiMoOn M 06paTHOM reHeTUKM ANnsl yCTaHOB-
neHnss PyHKUUKU reHa, coBpeMeHHble noaxoabl. MapkupoBaHWe reHoMa MPOTSKEeHHbIMU Aeneunsamu, Bbl-
3BaHHbIMU ObICTpbIMKU HenTpoHamu. MpoekT DEL-a-GENE — HoBas cTpaterns B U3ydeHun yHKUMM gynnu-
LUPOBaHHbIX reHoB. [pyMeHeHne meToga reHOMHOrO BblYMTaHWUS AMs KIMOHWPOBaHMA reHoB. Mcnonb3oBa-
Hne OMC-MHOYLMPOBaHHbLIX MyTaLui B MyTaLMOHHOM aHanuse.
OnureHeTU4eckne MexaHu3mbl perynsaumm aKCrnpeccum reHoB 1 Mx 0COBEHHOCTH.

Bonpochk! Ans caMOKOHTPOSs MO pasaeny:
CTpoeHune pacTUTENbHON KNETKM U (PYHKLUKN ee OpraHouaoB.
MuTOTUYECKUI LMK, XapakTepPUCTMKa ero Nnepmoaos.
MwuTo3s, ero dasbl, Guonoruyeckoe 3HavyeHue.
Meio3s, peoyKLUMOHHOE 1 3KBALMOHHOE AeNneHue.
"eHeTn4yeckoe n buonornyeckoe aHa4eHNe MMTo3a N Menosa.
OTnnymsa menosa oT MUTO3a.
Kak nponcxoaut hopMmnpoBaHNE MYXKCKOIO U XKEHCKOTO rameTodumTa y pacTeHUN?
[1BoiHOE onnogoTBOpPEHue, ero buonornyeckasi CyLHOCTb.
Twnbl anoMmukeuca.

CoNoUAWNE
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Pasgen 2. CucteMbl pa3MHOXEHUA paCTeHUM U UX FTeHEeTUYECKUIN KOHTPOIb
KpaTkoe cogepxaHue

YKnsHeHHble uuMKknbl pacTeHun. "'eHeTnyeckme adhdekTbl NPy BeretaTMBHOM M MOSIOBOM pPa3MHOXe-
HWUW, NPV CaMOOMbINIEHNN U NEPEKPECTHOM OMMo40TBOpeHun. HecoBmecTumocTb, 'eTepomopdHas n romo-
MopdgHasi. OCHOBHble NPUHLMMBLI PYHKLMOHMPOBAHUS raMeTOUTHON U CNOPOMUTHON CUCTEM FOMOMOp d-
HOW HecoBMeCcTUMOCTU (SI). 'eHbl, KOHTPONMPYIOLLIME CUHTE3 PaCcMnO3HALMX CYyOCTaHLMN B NbifbLe U TKaHN
nectuka. MHOXeCTBEHHbIE annenn reHoB HECOBMECTUMOCTU U UX rannoTunbl. MonekynspHo-reHeTuyeckme
MeXaHMU3Mbl NPOSABMEHMS raMeTO(PUTHON U CNOPOPUTHON CUCTEM HECOBMECTUMOCTU. [eHbl, KOHTPONUPY!IO-
LiMe CMHTEe3 pacnosHaWwmnx cybcTaHUmMi B NbifbLe U TKaHW nectuka. MHOXeCTBeHHble annenu reHoB Heco-
BMECTMMOCTN M UX rannotunbl. MexaHn3mbl OQHOMOKYCHOWM (S-NOKyC) HECOBMECTUMOCTU: rameToduTHas
HecoBMecTUMOCTb ¢ S-PHK-asHbiM xeHckum geTepmmHaHTOM (Solanaceae); cnopoduTHas HECOBMECTMU-
MOCTb C S-rnmnkonpotenHoBbiMK XeHckuMn (SRK) n myxckumn (SCR) getepmunantamu, ponb siRNA B pe-
rynsumMmM peaxkumm camoHecoBmecTuMocTu. MyTtauum reHoB HecoBmecTumocTu (SI) n nposiBrneHne camo-
coBmecTumocTtu (SC). TpaHcreHHas Moaenb Nofy4yeHnsi CaMOHECOBMECTMMOCTU Y NPUPOAHOIO CamoOMNbIu-
Tens A. thaliana, 3HavyeHne gaHHOro akcnepuMeHTa ANs Co34aHus CaMOOMbITALLMNXCA TPAHCTEHHbIX pacTe-
HWUW. Buonornyeckoe 3HavyeHMe HECOBMECTMMOCTU B NOAAEPKAHUN reTePO3NUTrOTHOCTM NOMYNSALUNA.

[BYyOOMHOCTb Kak KpawHWIA cry4vyan nposiBNEHUss HECOBMECTUMOCTU. CTPYKTYPHO-(YHKLMOHANbHas
opraHu3aums MnonoBbiX XPOMOCOM ABYAOMHbIX pacTeHun Ha npumepe Carica papaya, Silene latifolia un
Rumex acetosa. NeHeTnyecknin KOHTPOMb NOAAEPKAHNSA OBYAOMHOCTH.

Anomukenc — npupogHasi oopma BTOPUYHO-6€Cnonoro pasmHoXeHusi. Ictopusa nsydyeHms anomuk-
cuca. HapylweHne npouecca ABOVHOIO ONMOAOTBOPEHMS Y LIBETKOBbIX PaCTEHWUI Kak npuynHa obpasosaHus
anoOMUKTUYHbIX ceMsiH. OCHOBHbIE TUMbl aNnOMUKCKCA, ero pacnpocTpaHeHne 1 3BOMLMOHHAsA ponb. lame-
TOOUTHBIV aNOMMKCUC M HapyLLeHne Meno3a (anoMenos) n cnopodUTHOTO C y4acTMEM KIETOK MHTErYMEHTa.
"eHeTMYeckMn KOHTPOMb anomukcuca. MytaHTel A.thaliana ¢ HapyweHusmn menosa (nzz; swil/ dyad)v 06-
pasoBaHMe anoMUKTUYHbLIX ceMsiH. [eHbl-kaHamaaTbl anomMukcmuca. AMOMUMKCUC M ero npakTU4eckoe 3Hade-
HMe. NUreHeTUYEeCcKUn MexaHn3M MPOSIBIIEHNST anoMukcuca y MyTtaHToB ago104 kykypyabl 1 ago9 apabu-
poncuc. Ponb n dyHkuusa 6enkos Argonaute 1 RBR B KOHTpone pa3BuTuUst XKeHCKOro rametoguTa.

KoopauHupoBaHHOe pasBuTUE 3apoAbilla KM 3Hgocnepma, redwbl FIS2, FIE, MEA, PHERES1
A.thaliana. 'eHbl MET1 1 DME peryndatopbl akcnpeccun MaTepuHckoro annens reHa MEA B aHgocnepwme.
fBneHne MMNPUHTUHIA MaTEPUHCKUX U OTLOBCKMX annenen npu passutun 3HZOCMNEpMa, 3NUreHeTUYeCcKni
MEXaHU3M UMMPUHTUHTA.

Bonpockl Ans camokoHTpons no pasgeny:
Hanite onpegeneHne NOHATMAM “reHoTMn” n “cbeHoTnn”?
UTO 3HAQUMT reTepo3nroTHbIA U TOMO3UTOTHBLIN OpraHn3m?
MpaBnno oOMUHMPOBaHUA U eauHoobpasmsa rmdépuaos Fi.
Pacwiennexve rmbpuaos F, npy MOHOrMOPUAHOM CKPELLMBAHNN.
Pacwennexve rbpuaos F, npu AurnbpuaHoOM CKpeLLvBaHuK.
Cdpopmynupyite 1-bi 3akoH MeHgens.
Cdpopmynupyite 2-or 3akoH MeHaens.
KakoBbl UMTONOrM4yeckne OCHOBbI MOHO- Y AUTMBPUAHOIO CKpeLuMBaHmA?
Kakne ckpelnBaHusa Ha3biBaOT aHaNM3MpyLwmMMm, BO3BPaTHLIMU U PELMMPOKHBIM?
0. Jante onpegeneHne NOHATUSAM “NONHOE AOMUHUPOBaHME”, “HEnonHoe AOMMHUpOBaHue”, “Ko-
OOMVHUPOBaHKE” 1 “cBepXxaoMUHUpOBaHue”™?
11. Tunbl B3aMMoaencTBnSA HeannernbHbIX FeHOoB?
12. Yro Takoe TpaHcrpeccna?

BoOoo~NoORA~WNE

Pasnen 3. FleHeTM4Yeckue MeTOAbI Cenekumm
KpaTkoe copepxaHue

Monunnonansa. MexaHu3Mbl BO3HUKHOBEHUS NONUANONAO0B U UX Knaccudukaums, asTonononunnonasl n an-
nononvnnouvasl. MonunnongHoe NpoucxoXxaeHue BaXHENLLNX KynbTypHbIX pacTeHuin. [Naneononunnounabl n
Heononunnounapl. Ponb oTaaneHHon rmbpuansaumm B BOSHUKHOBEHUM BUAOB, PEKOHCTPYKLUS TEHOMOB pac-
TEeHW. FBneHne retTeposmnca u rmnoTesbl 0 MexaHM3Max ero NposereHns. eHeTuyeckme acpdekTsl Npy no-
nunnongnn. Cyabba AynnvMuMpoBaHHbLIX FEHOB Yy anfnononunnongos. BnunsHue nonvnnonamsauum Ha 3Kc-
NPeccuio reHoB Yy anmonosMNioVMaOB: siBNEHVE 3aMOfKaHUs OyNIULMPOBAHHbBIX FEHOB (PELMNpPOKHOe U op-
raHcneuundunyHoe), auBepcmdukauns QyHKUUN, U3MEHEHNE YPOBHSI 3KCMpeccun. OnUreHeTUYecknin mexa-
HW3M 3aMOIiKaHus reHoB. CMHTeTMYeckue Nonunnovabl apabugoncuc Ans U3yvyeHuss akcnpeccun aynnuum-
POBaHHbIX FEHOB B psAy MOKOMeHUn. Ponb nonvnnonanm B 3BOMOLUN rEHOMOB pacTeHMI 1 BugoobpasoBa-
Hus. CTpykTypa annonosimniougHbIX reHOMOB MWeEHULbI, XNonyaTHuKa, Tputukane, n ap. lNpakrnyeckoe
ncnonb3oBaHne pasHbIX TUMOB NOMUNNONO0B.
AHeynnovnausa Ansa pelleHus 3agad KapTUpoBaHUS reHoB. Tunbl aHeynnongos. MOHOCOMHBIN W HYNNMCOM-
Hbl aHanu3 Ha npuMepe nweHuubl. MNpumepbl NPUMEHEHNA aHeynnoMaun pacTeHUn B PELLEHUN NpakTuye-
CKUX 3aJay reHeTUKN 1 cenekumnn pacTeHun.
["annonabl ecTeCTBEHHbIE N UCKYCCTBEHHbIE. MeToabl Nony4yeHnsi ranfoMaos: 6M3HeLOBbIA MeTof, NCeBno-
ramvisi, UHOYUUPOBaHHbIV aHAPOreHe3 B KyrnbType MNbIfIbHUKOB, rmbpuansaunst ¢ gpyrMMy Bugamm n cenek-
TMBHAas 3MMMUHAUNS XpPOMOCOM B rmbpuaHom 3apopbiwe. NMpakTtnyeckoe Mcnonb3oBaHWe M 3HaveHue ran-
nounaoB B cernekunoHHOM npoLecce.
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LinTonnasmatudeckasi Myxxckasi ctepunbHocTb pacteHun (LUMC). KonbueBble n nuHerHble JHK MuTtoxoHa-
puin pacTeHuin. [NoBTOpbl U BHYTpUMOneKynsapHasi pekombunauunsa. PHK-pegaktnposanue mt-OHK n xumep-
Hble reHbl. Ponb MT-xumepHbIx reHoB B nposirieHun LIMC. LUMC kak npumep B3aMMoOencTBuS S4epHbIX U
MUTOXOHAPUWAIbHbIX TEeHOB. MonekynsapHO-reHeTu4yeckne MexaHu3Mbl BOCCTaHOBMEHUS (EPTUITbHOCTU
Nbifblbl, reHbl-BoccTaHoBUTENM hepTunbHocTh (Rf), ponb PPR 6enkoB. CneuunduyHoctb Rf-reHoB k Tuny
UMC. Twvnbl untonnasmbl Kykypysbl — T (Texacckun), C (4appya) n S (mongasckui) n nposisnerHve LIMC.
MexaHn3m gencteus reHoB-BocctaHosutener LUIMC Ha npumepe kykypysbl C- S- u T-untonnasmomn. 3KoHo-
MUYECKOE 3HavyeHue MyTauun MUToXoHApuansHoro reHoma u nposieneHus LIMC. Wcnonb3oBaHue LIMC B
CenekLMOoHHOM npouecce. ['eHeTnYeckasa cxema NonyvyeHns MeXnuMHenHbIX rmbpnaoB Ha OCHOBE MyTauuii
LIMC un BoccTaHoBuTENen epTunbHOCTU. PacnpocTpaHeHne npakTuyeckoro npumeHeHunsa sasneduns LUIMC B
CenekLmMmn CenbCKOXO3ANCTBEHHbIX KYNbTyp.

CrOHTaHHbIA U MHOYLUMPOBAHHbIM MyTareHes3 y pacTeHun. fAgepHble v uMtonnasmaTtnyeckne mytauun. Oc-
HOBbl 3aKOHa rOMOJSIOMMYECKMX PAOOB HacneacTBeHHoW mamMeHumsoctu H.M. BaBunosa. MHOyLMpOBaHHLIN
MyTareHe3 pacTeHui (prM3n4ecknMn, XMMUYECKUMU MyTareHamy u TskenbeiMyu metannamu. CnekTp BO3HW-
Karowmx Mytauun. OCo6eHHOCTN BbISBNEHUS UHAYLMPOBAHHbIX MyTauui y pacteHnin. OCHOBHbIE MPUHLAMbI
BblAENEHNS MyTauui y CaMOoOMNbINTUTENEN, NEPEKPECTHUKOB N BEreTaTUBHO pPas3MHOXaeMbIX pacTeHun. Xu-
Mepbl, CTPYKTYpa XMMEPHOro pacTeHns u cyabba MyTaHTHOro cektopa B oHToreHe3e OcobeHHOCTM reHeTu-
YeCKOro aHanumsa pacTeHui u BbisBneHms mytaHTos B M1-, M2-, M3-nokoneHusx. M'eHeTnyeckn adpexTms-
Hbl€ KMNEeTKU U NX POrfib B NPOSABMEHUN MHAOYLIMPOBAHHbLIX MyTauui. Tunbl MyTauni n METOAbI UX BblAEMNEeHs.
XnopocunbHele 1 ambpuonetanbHble MyTaumn. PacTutenbHble TECT-CUCTEMbI ANS OLEHKU MyTareHHOro
AENCTBNA pasnuyHbIX coeauHeHun 1 akTopoB oKpyxatowen cpedpl. CenekumoHHble OOCTWKEHNS C UC-
nonb3oBaHMeM MeToaa MyTareHesa.

XpOMOCOMHasi UHXXeHepusi pacTeHUn. MaHnnynAaLuMmM XpOMOCOMHBIM COCTaBOM PacTEHWI Ha YPOBHE LieMbIX
reHOMOB, OTAESbHbIX XPOMOCOM M UX CETMEHTOB C LENbl0 YBENMUYEHUSA FEHETUYECKOrO pasHoO0Opasnst Kynb-
TYPHbIX BUOOB.

Bonpockl Ans caMoKOHTPONA No pasaeny:
Ha3oBWTe OCHOBHbIE TUMbl XPOMOCOMHOTO OnpeaeneHns nona.
KakoBo HacnegoBaHue Npu3HaKoB, CLEMEHHbIX C NONIoM?
B uem cyTb HepacxoxgeH1s NOfoBbIX XPOMOCOM?
Yemy paBHO 4MCrio rpynn cuenneHnsa?
Ha3oBuTe MexaHn3mbl peKoMOMHaLNN.
OCHOBHbIE MOMOXEHMA XPOMOCOMHOW TEOPUN HaCNeaCTBEHHOCTU.
Ha3oBuTe Tunbl onpeaeneHuns nomna no MOMEHTY 3apOXXAEHUS.
Yemy paBHO paccTosiHMe MeXAy reHamu B rpynne cuenneHuns?

ONoUr~WONE

Paspgen 4. NeHeTMKa UMMyHUTETa pacTeEHUN
Kpatkoe copepxaHune

MoHsaTMe nmmyHuTeTa pactenuin. Bknag H.W. BaBunoBa B n3yyeHun npobnembl MMMyHuTeTa. OCHOBHblE
BO3OyamTenu bonesHen n BpeauTenn pacteHui. Npaktnyeckoe 3HaYeHne N3yYyeHus reHeTUkn UMMyHUTeTa
pacTeHui.
OCHOBHble TUMbl UMMYyHUTETa pacTeHWUn. BpoxXaeHHbIM aKTUBHbLIN UMMYHUTET — YCTOMYMBOCTbL K BonesHw,
KoTopas obecneyvnBaeTCss CBOWCTBAMWU pacTEHWUW, NPOSBASIOLMMUCA Y HUX TOMNbKO B Criyyae HanageHus
natoreHa. Tuvnbl aKTUBHOMO MMMYHWUTETa — HecneunduyHbin (6a30BbIi UMMYHUTET UMW FOPU3OHTarnbHas
YCTOMYMBOCTbB) M CneumMdnyHbIn (BepTUKanbHas nnm pacocneuudguyeckas yecTtondmBocTb). [MprobpeTeHHbIn
UMMYHUTET pacTeHuin, 0COBEHHOCTU, OTNINYNSA OT NPUOOPETEHHOTO UMMYHUTETA XUBOTHbIX.
MornekynsapHo-reHeTu4Yeckne MexaHn3Mbl Hecneundu4eckoro BpoOXaeHHOro MIMMyHUTETa pacTeHnin. Peuen-
TOpbl BPOXAEHHOro HecneunuyHoro ummyHmutTetTa n ux nuradgel. Ctpyktypa peuentopoBPRR. AkTuBu-
pytowwme ux nurangel PAMP, HAMP, DAMP—uyxepogHbii Guomatepuan, nonasLiniA Ha NOBEPXHOCTb KNeT-
kn. KoHcepBaTMBHOCTb peLenTopoB HecneumpPnyHoro MMMyHuTeTa (Ha npuMmepe peuenTtopoB dnarennmHa
pacTEHUN Y XXMBOTHbIX). [pyrne KOMMOHEHTLI UMMYHHOIO OTBETA.
MonekynsapHO-reHeTu4eckne MexaHusmbl cneumndgryeckoro BpOXAeHHOro uMMyHuTeTa. O dekTopHble MO-
nekyrnbl naToreHoB (anucutopsl) n nx peuentopsl (R — 6enkun). [JomeHHas CTpyKTypa peLenTopoB, OCHOBHbIE
Tunbl. LRRS — cTpykTypHas ocHoBa MMMYHHOro oTBeTa pacTeHun. R-reHbl Tuna | — camble nonuMopdHbie
reHbl pacTeHun. Teopus COMPsSHKEHHOW 3BOMOLUN XO035MHA M napasuta. [unotesda dnopa «reH Ha reH».
PyHKUMA CanMLMITOBON KUCIOThI, )KACMOHOBOW KUCIOThI, 3TUMEHAa U Ap. TOPMOHOB B UMMYHHOM oTBeTe. Pe-
aKumns cBepx4yBCTBUTENbHOCTU. Pa3nunune otBeTa Ha noBpexaeHue buoTtpodamm, HekpoTpodamMm 1 Hace-
KOMbIMUW. AHTOMOHWU3M CUTrHaNbHbIX MYTEN, y4acTBYIOLWMX B 3awuTe OT BUOTPOdPOB U HEKPOTPOdOB. BnnsiHue
naToreHoB Ha pPasBUTUE UMMYHHOIO OTBETA.
CrtopoxeBasi Mogenb UMMyHUTETA. AYTOMMMYHHbIE peakLuun y pacTeHui. AsnexHne rubpnaHoro Hekposa —
pacnpoCTPaHEHHOCTb U reHETUYECKUA KOHTPOMb. Ponb MOBUMABHBIX MMMYHHBIX CUFHanoB B pasBUTUKN CUC-
TEMHOro NPUOBPETEHHOrO UMMYHUTETa U UMMYHHOW NaMATK.

Bonpockl Ans camoKoHTpoNs no pasgeny:
1. KocBeHHble gokasaTenbcTBa reHeTnyeckon ponun JHK.
2. B yeMm cywHOCTb SBMEHMI TpaHCcopMaunm 1 TpaHCAYKUMN?
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KakoBa cTpykTypa u xummnyeckun coctas HK?

Cxema pennukaumm JHK.

Cdopmynupyiite npaesuno Yapradda. Kak BblMMCIUTL kKO3 ULUMEHT BUOOBON CNeLMdpPUYHO-
ctn?

CTpoeHune, xuMmnyeckuin coctas, Tunbl U pyHkumm PHK.

KakoBbl MeXaHN3Mbl TPAHCKPMNUUKU U TpaHCnALnn?

MepeuncnmTe OCHOBHbIE CBONCTBA rEHETUYECKOrO Koaa.

. Perynauua 6enkosoro cuHTe3a.

0. 3HayeHne «reHHON NHXEeHepUMy» B NPAKTUYECKON AeATENbHOCTM YeNoBeKa.

akrw

BoOoo~N®

Pazpen 5 NeHeTMKa OHTOreHe3a pacTeHUM.
Kpatkoe cogepxaHue
OO6LWwre NpUHUMNbI perynsaunm pa3BuUTUS pacTeHuin. [eHeTu4Yeckne OCHOBbLI PErynsauum pasBuTUS pacTeHumn
duToropmoHamun. 'eHeTUYecknin KOHTPONb MopdhoreHesda pacTeHun. [eHeTUYeCKMn KOHTPOSb pas3BUTUS
pasHbIX JOMEHOB 3apofbiwa. [eHeTUYECKUIn KOHTPOMb PasBUTUS anukanbHOW MepucTembl nobera, nucra,
KOpHS. [eHEeTUYEeCKUA KOHTPOMb MHULMALUMN LUBETEHWS, Pa3BUTUS MEpPUCTEMbI LIBETKA M OpPraHoB LBeTKa.
ABC-mopenb reHeTU4eCcKoro KOHTPOns pasBUTUS LIBETKA.

Bonpockl Ans camokoHTpons no pasgeny:
Mepeuncnure KpUTEPUUN AO0EPHON U HEAOEPHOWN HACNEACTBEHHOCTMW.
OcobeHHOCTM HacneaoBaHWs reHOB XIOpPNacToB
MwutoxoHapuaneHasa HacneaCcTBEHHOCTb.
eHbl LUMC, Tunbl HacnegoaHusa LICM y pacteHui, npuymnHbl LIMC.
Mcnonb3oBaHne LIMC B cenekumm Ha reteposuc
Cxema reHeTn4eckoro marepuana KneTtku no [pKuHkcy

oukrwhpE

Paspgen 6. NeHeTU4YecKkne TeXHONMOIrMM pacTeHUN B peLleHMU 3a4au4 cenekumm u cemeHoBoacTBa
Kpatkoe conepxxaHue

leHeTnyeckasa MHXeHepus pacTeHun. VIcTopusa nonydeHus TpaHCreHHbiX pacteHun. Metoabl nonyvyeHus
TPaHCreHHbIX pacTeHun. MNpsamble MeToAbl NONyYeHUs TPaHCreHHbIX pacTeHnn. BekTopbl Ans reHeTnyeckon
TpaHcopmauun pacteHni. Co3gaHne KOMHTErpaTMBHbLIX M BUHAPHbLIX BEKTOPOB AN NepeHoca Yy»KepoaHON
OHK. Micnonb3oBaHue cenekTnBHbIX MapKkepoB U PENOPTEPHbLIX FEeHOB.
Ob6rnactn NpuMMeHeHMs TpaHCreHHbIX pacTeHun. [lonyyeHune KayeCTBEHHO HOBbLIX MPOAYKTOB Ha OCHOBE
TPaHCreHHbIX pacTeHW: C 3aMeiNIeHNeM CO3PEBAHNSA U KOHTPONMPYEMbIM CO3pEBAHMEM; YIyYLLIEHNE MuLLe-
BbIX M TEXHOMOrMYECKMX CBOMCTB; YCTONYMBbLIE K repbuunaam; yCcTonumBble K HACEKOMbIM-BpeauTensaMm; yc-
TonuMBbIe K 6onesHsam v ap.
MeTabonunyeckasi MHXeHepusi Ha OCHOBE TPaHCTeHHbIX TEXHOMOMMIN — BOCCO34aHNe OTCYTCTBYIOLUMX MeTa-
H6onunyeckux nyten. TpaHCreHHble pacTeHUs puca C KapoTMHOMAAMMW, TPAHCTEHHbIe pacTeHWs ToMaTa ¢ nno-
Aamu, HakannveawlMMK aHTouMaH, ronyoble po3bl M FBO3AMKWA. TpaHCreHHble pacTeHWs — NPOAYLEHTbI
apmaueBTMyeckux 6enkos, BakumH, aHTuten. TpaHcdopmauusa xnoponnactHon OHK.
PaspaboTka MeTOA0B 3alUMThI OKpYXKatoLen cpeabl Ha OCHOBE TpaHCreHHbIX pacteHuin. buogerpagmpyemsie
MaTepuanbl HA OCHOBE TPaHCreHHbIX PacTEHUN. TpaHCreHHble pacTeHns AN OYUCTKU NOYB M BOAOEMOB (Mo-
rnowamLme n paspyllatoLime TOKCUYHble coeanHeHUs). TpaHCreHHble pacTeHnss — TecTepbl 3arpA3HeHun.
BroTonnMBO M3 TpaHCreHHbIX pacTeHMn. ApryMeHTbl MPOTUBHUKOB MCMNOMb30BaHUS TPAHCTEHHbIX PacTeHWN.
MoTeHumanbHbIe NPO6neMbl UCNOMb30BaHUS TPAHCTEHHbBIX PACTEHUIN N MYTU NX PELLEHUS.
"eHoMHOe pepakTupoBaHue pacTeHuin. Cuctema CRISPR—Cas ans nonyyeHus LeneBbIX MyTauunm B pas-
NNYHBIX pacTUTENbHbIX OpraHuamax. Tunel MyTaumn, reHepupyemblx CRISPR—Cas9. Pegakropbl LMTO3UHO-
BbIX ocHoBaHui (CBE) n pegakTtopbl afgeHUHOBbLIX ocHoBaHui (ABEs) Ha ocHoBe CRISPR 1 1nx ocobeHHo-
CTW.
MornekynsapHo-reHeTu4Yeckne Mapkepbl B pelleHnn pyHaaMeHTanbHbIX U NPakTUYeCKnX 3agay reHeTuku u
cenekuun. Tunbl reHeTUYECKUX MapkepoB. MeToapl co3aaHns reHeTudeckux mapkepoB. OcobeHHOCTH npu-
MEHEHMS TeHEeTUYECKNX MapKepoB B pPELUEHWM TFEeHeTMYEeCKUX W CeneKkuMOHHbIX 3agdad. Mapkep-
onocpefoBaHHasa cenekuus pacteHui. NpuHUMNLl reHOMHOW cenekunn pacteHui. lNpaktudeckue npumepsl
npUMeHeHNss METOA0B MapKepHON U FTEHOMHOW Cenekuny pacTeHun.

Bonpochk! Anst caMOKOHTPOrs MO pasaeny:
1. lNepeyuncnure NPUHLKMBLI KNaccuukaumm MyTaumi.
2. KakoBbl NpnymHbI MOANDUKALMOHHON U HAcNeaCTBEHHOW N3MEHYMBOCTN?
3. Kakue Tvnbl reHOMHbIX MyTaLuuii CyLLLECTBYIOT?
4. TloHATNE HOPMbI peakumm 1 NCNOSb30BaHNE ee B NPAKTUYECKON AeATENbHOCTMW.
5. OCHOBHblE NOMOXEHUS MYTaLUMOHHON TEOPUMN.
6. dusmyeckne N XMMM4eckme MyTareHsl, UX Knaccuukaums.
7. 3akoH romornoruveckmx psigoe H.. BaBunoBa, ero aHa4yeHue.
8. Mlcnonb3oBaHWe myTareHesa B cenekuumn u Npon3BoLCTBeE.

MNpouenypa oueHMBaHUSA
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Mocne n3yyeHns Kaxgoro pasgena nNpoBOAUTCS PYOEXHbIN KOHTPOMb. PyOeXHbI KOHTPOSb OocyLLe-
CTBNSETCSA C LENblo OnpefdeneHus kadyectBa npoBedeHunss obpasoBaTtenbHbIX YCAyr MO AMCUMNNWHE, ANS
OLEHKUN CTeneHn AOCTMKEHNS 00y4aloLWUMNCA COCTOSIHUSA, OnpeaensieMoro LenesbiMn yCTaHOBKaMu AUCLU-
NIWHBI, @ Takke Ans GoOpPMMPOBaHUST KOPPEKTUPYIOLLMX MEPONPUATUIA. PyBGexHbIN KOHTPOMb OCYLLECTBISET-
Cs1 Mo pasgenam AUCUUNITMHBI B COOTBETCTBMM C MMaHOM. PyOexHbIi KOHTPOSb COCTOUT M3 BbINOMHEHUS 3a-
J:l,aHMVI Ha NMPakKTU4eCKNX N CEMUHAPCKNX 3aHATUAX U BbINOJIHEHNA TECTOB NO pa3gerniamMm AUCLUUMNINHBbI.

Lkana n kpuTepmMmn oLeHMBaHUA OTBETOB Ha BONMPOCHLI PyGeXXHOro KOHTpons

PesynbTaTthl KOHTPONbLHOW PaboTbl ONpeaensitoT OLeHKaMu.

OueHKy «0miu4HO» BbICTaBMAOT CTYOEHTY, rMyboKo 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUIA U Mpak-
TMYeCKMn Matepuan aucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbLIM, rpamoTHbIM. CTyaeHTy Heobxoaumo
nokasaTb 3HaHWE He TOJIbKO OCHOBHOrO, HO M AOMONHUTEeNbHOro Matepmana. CTyaeHT JOImkeH cBOOOAHO
CMpaBnATbCSA C NOCTaBNEHHbIMW 3agavyamMu, NpaBUibHO 06OCHOBLIBATb NPUHATLIE PELUEHUS.

OueHKy «Xopowoy» 3acnyXuBaeT CTyAEeHT, TBepAO 3HaLMIA NporpamMMHbIN MaTepuan AUCUUNIUHGI,
rPaMoTHO M MO CyLecTBY manarawowmn ero. HeobxoaMMo npaBubHO NPUMEHATbL TEOPETUYECKME MOSOXe-
HWSI NPY peLLeHNn NPaKTUYeCKNX 3agaY, BNageTb onpeaeneHHbIMU HaBblKaMy U MpUeMamMm NX BbIMOSTHEHWS.

OueHKy «ydoeriemeopumesibHO» NONyYyaeT CTYAEHT, KOTOPbI UMEET 3HaHWUS TOMIbKO OCHOBHOIO Ma-
Tepuarna, HO He YCBOWUI ero AeTtanu, UCMbITbIBAEeT 3aTPYAHEHMS NPU peLleHnn NpakTuieckux 3agad. B otee-
Tax Ha MOCTaBfEHHble BOMPOCbI CTYAEHTOM AONyLieHbl HETOYHOCTMW, AaHbl HE4OCTATOYHO MNpaBUIbHbIE
OpMYNNPOBKN, HapyLLEeHa NocnefoBaTenbHOCTb B U3MOXEHMW NPOrpaMMHOro Mmatepumana.

OueHka «Heydo8/1emeopumesibHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HaYMTENbHOW YacTu Ma-
Tepuana no AuCUMNNHE, ONYCKAET CYLEeCTBEHHbIE OLWMOKN B OTBETAX, HE MOXET peLunTb NpakTU4eckme
3aJayun unu peLlaeT KX ¢ 3aTPyOHEHUSAMMN.

7. O6wwue meToguyeckme pekomeHgaum no oPopMIIEHUIO U BLINOJTHEHUIO OTAEeNbHbIX BugoB BAPC

7.1 BbinonHeHue pedeparta u npeseHTaumm
7.1.1. MecTo B CTPYKTYype y4eO6HON ANCLMNIINHDI

1) Pasgenbl y4ebHON gCUUNAWHBI, 2) KomneTteHuun, dopmnpoBaHme/pa3Butme KoTopbix obecnevmBaeT-

OCBOEHUE KOTOPbIX 0by4vatoLmMmMncs CH B XOAe€ BbINONHeHusa n coadm N3:
COMpoBOXAaeTCs NN 3aBepLUaeTcs
BbiNonHeHnem KP

Ne HavnmeHoBaHwue OrlK 1 - CnocobeH peluatb TMNoBble 3aga4m Npodeccn-oHanbHOM
Oesi-TenbHO-CTU Ha 0C-HOBE 3HA-HUIA OC-HOBHbLIX 3aKOHOB MaTemaTy-

1- B (R YeCKUX, eCTECTBEH-HOHAYYHBIX 1 00-LLenpo-dheccno-HarnbHbIX AUCLM-

6 NAVH C NpU-MeHeHMeM MHEHOP-MaLNOHHO-KOMMYHU-KALMOHHBIX TEXHO-
norum

7.1.2 MepeyeHb NPUMEPHbBLIX TEM

1. Fomonorus 1 romeonoruM reHoMOB pacTeHUIN, NapanoruyHble MoOPTONornYHbIe reHbl. CUHTEHUS N KONUHe-
apHOCTb reHOMOB. [PUHLUMMbLI CPaBHUTENBHOIO KAPTUPOBAHUSA PacTEHUI, POflb MOAENbHbIX OO BHEKTOB.

2. MNonunnonaus pacteHuin u ee Tunbl, MEXaHU3Mbl BO3HMKHOBeHMSA nonunnongos. Cyabba gynnvuupoBas-
HbIX FEHOB Y anononmMnIouaos.

3. NaMeToMUTHBIN KOHTPONb HECOBMECTUMOCTU, FEHbl NTIOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee peanvsa-
uum Ha npumMepe Solanaceae- n Papaveraceae.

4. MNonoBble TUMbl LIBETKOBbLIX PACTEHUA U FTEHETMYECKNE MeXaHM3Mbl, obecneymBaroLLme NepekpecTHoe on-
nogoteopeHune. MonekynsipHoO-reHeTu4eckne MexaHusMbl raMeToUTHOM U CNOPOUTHON CaMOHECOBMEC-
TUMOCTH.

5. CnopoUTHbIN KOHTPOSb HECOBMECTUMOCTU, FeHbl JIOKYCOB HECOBMECTUMOCTU 1 MEXaHU3M ee peanuia-
UMM Ha npumepe Brassica.

6. Llutonnasmatuyeckass Myxckas CTepUnbHOCTb, €e Npupoaa, pacnpocTpaHeHne 1 npakTuyeckoe UCnonb-
30BaHue. Ponb MUTOXOHAPWAanbHOro reHoma B nposieneHun LIMC. XumepHble MUTOXOHOPUATbHbIE FeHbI.

7. NapamyTauumm Kak cneumnduyecknin Tun B3anmoaencTens annenen. NoHaTUa napamyTereHHoOCTU 1 napa-
MyTabuNbHOCTU. DNUIEHETUYECKMIA MEXaHU3M NposiBneHns napamytauui. 8. MHaykuns myTtaumi y pacte-
HWU M 0COBEHHOCTU KX BbisiBNEHWS. [eHeTn4Yeckn adhPeKTMBHbIE KIETKM anvkanbHOW MepucTembl. 3Ha4YeHue
pasmepa nonynaumi M1 n M2 gns sbligeneHns mytauuin.

9. CneumnduyHocte IMC-MHAYUMPOBAHHBIX MyTauun. MeTtogbl OOpaTHOM FEeHETUKW ANs YCTaHOBIEHUS
dyHKkuum reHa, TILLING n Delet-a-gene.

10. NHcepuuoHHbin T-AHK myTareHes u BoisiBneHne TpaHcgopmaHToB B T1 1 T2 nokoneHusx.

11. MobBunbHble reHeTUYeCcKne aneMeHTbl 1 UX pacnpocTpaHeHne y pacTeHUNn.

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

13. ['eHbl, KOHTPONUPYIOLLME HE3ABUCUMOE PAa3BUTME SHAOCNEPMA Y NOKPLITOCEMEHHbIX pacTeHun. MoHATHe
UMNPUHTUHra Ha npumepe reHa MEDEA apabuponcuc.
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14. IMMYHUTET pacTeHui, ero OCHOBHbIE TUMbIl. MonekynapHoO-reHeTU4ecKne OCHOBbI HecneundUYHOro ak-
TMBHOIO MMMYHUTETA U CNeungnuYHOro akTMBHOIO UMMYHUTETA.

15. FeHeTNYEeCKUn KOHTPOIb ONpeaeneHns Tuna opraHoB LBeTka. ABC-mMozenb (normka nocTpoeHus).

16. [lokasatenbcTBa npasunbHocTn ABC-Moagenu (npeackasaHve dpeHoTmna ABOWHBIX MyTaHTOB; NoATBEp-
xgeHne ABC-mogenu C WCMOMb30BaHWEM TPAHCTEHHbIX pacTeHun apabuaoncuc; MOMEKynspHO-
reHeTnyeckas npoBepka Mogenu).

17. MonekynsapHble MexaH13Mbl B3aumMoaencTeusa reHos B-knacca. deHoTvn MyTaHTOB No reHam B-knacca.
18. Npumepsbl napamyTaunii; MONEKYNApHblE MEXaHU3Mbl UX BO3SHUKHOBEHMS

19. MonekynapHble MexaH13Mbl ANUreHETUYECKUX N3MEHEHWI (MPUBECTU NPUMEPHI).

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

LUKANA U KPUTEPUN OLLEHUBAHUA

«3a4TeHo» BbLICTABMNSETCS, ECNU pa60Ta BbIlNMOJIHEHA CaMOCTOATENIbHO, C NpuBJie4eHneM BCEX pEKOMEeH0-
BaHHbIX npenogaBsaTternieM NCTOYHUKOB; pa60Ta rPamMoTHO OQ)OpMJ'IeHa; npoaeMoHCTpupoBaH BbICOKUN
«He 3a4yteHO» BbICTaBMAsgETCA, €cnm 06yqarow,m7|cs=| 3agaHne He BbINOoJTHUIT.

8. TekywWwui (BHyTpuceMeCcTpPOBbIN) KOHTPOJb Xo0Aa
M pe3ynbTaToB y4eO6HOM paboThbl CTyAeHTa

8.1 Bonpocbl AnA BXOQHOro KOHTpons

1. Kak Ha3bIBalTCA HATU LIMTOMMA3Mbl, NPOXOAsLLME U3 OOHON KIETKN B APYryl0 Yepes nopbl s4epHOm
0601104KN?

2. Kak HasblBaeTCs cuctema B3aMMOCBSI3aHHbIX membpaH, NPOHM3bIBaoLLast
UUTONNa3MaTU4eCcKnin MaTpukc?

3. Kakas opraHenna KneTky BbIMOSHSAET CEKPETOPHYHO pyHKUMIO?

4. Kak Ha3blBaloTCs 3eneHble nnacTuabl?

5. Kakas opraHenna KneTkv BnseTcs MecToM cuHTesa 6enka?

6. Kakas opraHenna KneTkv sBnseTcs AblxaTenbHbIM LEHTPOM?

7. Kakon KOMMOHEHT 3yKapMoTUYECKOM KNneTku ocyulecTengaeT PYHKUMIO
XpaHeHus, nepegayun n peanusaummn HacneacTBeHHON nHdopmaumn?

8. YkaxuTe mecTto cuHTesa pubocomarnsHon PHK?

9. TMepeuvncnute OCHOBHblE KOMTMOHEHTBI agpa HeaensLwencs pacTUTENbHON
KneTkun?

10. Kak Ha3biBaeTCsi COOEPXKMMOE KNETKN, NULLEHHOE KIETOYHOM 060M04KN?

11. YKaxuTe MeCTOHaxoXJeHNe XPOMOCOM B KNneTke?

12. Kakon Habop XPOMOCOM coaepxurcs B reHepaTUBHON Knetke?
13.Kakoi Habop XpoOMOCOM COAEPXKUTCHA B COMATUYECKON KNeTke?

14. TNepeuncnmte OCHOBHbIE hOPMbI XPOMOCOM B COOTBETCTBUM C MECTOM pPacnonoXeHus B HUX
LleHTPOMEpHbI.

15. Kak Ha3blBaeTcs npouecc yasoeHus monekyrnsl JHK?

16. YTto BkntoyaeT B ceba MUTOTUYECKUIA LIMKN?

17. CkonbKo XpomMaTua COAEPXKUT XPOMOCOMa B KOHLe nHTepdasbl?

18. Kakue xummnyeckme BeLecTBa BXOOAT B COCTAB XPOMOCOM?

19. Mepeuncnute a3oTuUcCTble OCHOBaHWUS, cogepaiumecs B Morekyne OHK?
20.YKaxunTe napbl KOMMAIEMEHTAPHbIX a30TUCTbIX OCHOBAHWNA.

21. W3 KakMx nepnogoB COCTOUT UHTepdasa MUTOTUYECKOTO Luknia?

22. B kakon nepunog MMTOTUYECKOrO UuKna naet cuHtes AHK?

23. Ckonbko krneTok obpasyeTcs U3 ogHOM MaTepPUHCKOM Npyu MUTO3e?

24. Mepeuncnute asbl MUTO3a.

25. NameHsleTcs  wMnM HET  4YMCNO  XPOMOCOM B [JOYEPHUX  KIeTKax MO  CPaBHEHUIO
C MaTepuHCKOM Npu Mutose?

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

27. Kakue KneTkn pasMHoXaloTcd nyTem Mmto3a”?

28. Kak Ha3bIBaloTCA KrneTku, obpasylolmecs B pedynbTare Menosa?

29. CkonbKo geneHui BkntoYyaeT B cedbsa menos?

30. Kakow Habop XpPOMOCOM umetoT KNneTku, obpaasytoLmecs B pesynbTarte
MeNoTUYECKOro aeneHna?

31. MNepeuncnute dasbl Menosa.

32. Kak HasbIBaeTCs npouecc nonapHoro conmxeHus rOMOJIOTMYHbIX XpOMO
com?

33. Kak Ha3blBaeTcs obmeH y4acTkamu Mexay rOMOJIOrMYHbBIMU XpomaTtuga-
Mn?

34. Kak Ha3blBalOTCA CTPYKTYpblI, KoTopble pacnonararTcs Ha aKBaTOpe KneTku

B MeTadpase peayKLMOHHOro aAeneHmsa?
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35. Uto pgBmxkeTcA OT a3KBatopa K nomwcam B aHadase nNepBoro  MemoTU4EeCKOro
penexHuna?

36. CkomnbKo KrneTok obpasyeTcs npu Menose nu3 0gHOM MaTEPUHCKON?

37. Kak HasblBaeTcs npouecc 06pa3oBaHnst MMKPOCNop?

38. W13 kakux KreToK COCTOUT MblbLLEBOE 3EPHO NMOCIE NEPBOro MUTOTUYECKOTO AeneHns?

39. Kak HasblBaeTCsl My>KCkas MOfoBas KneTka y pacTeHun?

40. Kak HasblBaeTCs XeHckasi Nonosas Knetka y pacteHnin?

41. MNepeymcnnte OCHOBHbIE KOMMNOHEHTbI 3apObILLEBOr0 MELLKa.

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

43. Kakon Habop XpoOMOCOM MMEIT CepMun 1 snuuekneTka?

44. Kakon Habop XpoMOCOM MMEIOT KIEeTKN 3Haocnepma?

45. Kak Ha3blBaeTCsi COBOKYMHOCTb XEHCKUX reHepaTUBHbBIX OPraHoB B LIBETKE'

46. Kak HasblBaeTCS MY>XCKOW reHepaTVBHBIN OpraH y LBeTka?

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

48. Kakue KneTkv 3apodbILLeBOro MeLlka y4acTBYT Npu ABOVWHOM ONMIOA0TBOPEHNN Y pacTEHNIN?

49. Kak HasblBaeTCs KrneTka, obpasytoLascs npu CIVSIHWN ANLEKNETKN "
cnepmma?

50. Kak HasblBaeTCs y NOKPbITOCEMEHHbIX PACTEHUI pa3MHOXeHMe 6e3 onnogoTBOpPEHNA?

51. Kak HasbiBaeTcs obpa3oBaHMe 3apoabillia U3 HEOMNOAOTBOPEHHOW SALEKNETKN?

52. Kakon Habop XPOMOCOM nmeroT KNeTKn 3apoppiwa, obpasoBasLuLerocs B
pesynbTaTe anoMmmkcuca?

53. CKOMbKO aMWHOKMCMOT BXOAMWT B cocTaB 6enkoB?

54. Kak HasblBaloTCA aMUHOKMUCNOTbI, KoTopble He MoryT CMHTE3UpOoBaTbCA B
XMBOTHOM OpraHvMame?

55. Kak HasbiBaeTca rpynna - NH2?

56. Kak HasbiBaeTcs cBa3b -CO-NH-?

57. Kak Has3bIBaKOTCS OopraHuamel, KNeTKM KOTOpbIX He nmeroT 0hOpMIIEHHOTO
agpa?

58. Kak Ha3blBalOTCA OpraHu3mbl, KNeTKU KOTOPbIX UMEIOT HacTosLLee S4p0?

59. Kak HasblBaeTCs rpynna opraHM3mMoB, HE UMEIOLLIMX KNETOYHOIo CTPOEHMS

60. Kak HasbiBaeTCs MHAUBMAYaNbHOE pa3BUTNE OpPraHM3mMoB?

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOQHOr0 KOHTPOSA

LWKAJIA U KPUTEPUM OLIEHUBAHUA
- oUeHKa «0mJ/UYHO» BbiCTaBnseTcs obyyarolemMycs, ecnum nonyveHo 6onee 85% npaBurnbHbIX OTBETOB.
- OUEHKa «XOpowoy - NONy4eHo oT 66 0o 85% npaBurbHbIX OTBETOB.
- OUeHka «ydoeremeopumeribHo» - Nony4eHo oT 51 0o 65% npaBurbHbIX OTBETOB.
- oueHKa «HeydosremeopumesibHO» - nony4eHo MeHee 50% npaBuIbHbIX OTBETOB.

8.2. TeKyLLMin KOHTPOJIb YCNeBaeMoOCTH

B TeueHue cemecTpa, NPoBOAUTCHA TEKYLLUIA KOHTPOMb YCMEBAeMOCTM NO AUCLUMIIMHE, K KOTOPOMY
CTYAEHT AOMKeH ObITb NOArOTOBIEH.

OTcyTcTBME NPONYCKOB ayAMTOPHBIX 3aHATUW, akTMBHas paboTa Ha NpakTUYeCcKMX 3aHATusAX, obiee
BbINONHEHNEe rpadmka y4ebHon paboTbl ABNAIOTCA OCHOBaAHWEM ONS NOyYeHUS NONOXUTENbHON OLIEHKN Mo
TeKyLLEMY KOHTPOIIO.

B kayecTBe TeKyLlero KOHTPONsA MOXeT ObiTb UCMONb30BaH TECTOBbLIA KOHTPOSb. T€CT COCTOMT U3 He-
60NbLIOro KONMMYeCcTBa 3M1EMEHTapHbIX BOMPOCOB MO OCHOBHbLIM pasfenam AUCUMNNWHBI: HernpaBuiibHble
peLueHns pa3bupatloTcs Ha crneayloleM 3aHATUK; YacToTa TECTUPOBaHNA onpeaenseTca npenogaBaTenem.

1. TMMpomexyTouHas (ceMecTpoBasl) aTTecTaLusl No Kypcy

9.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMeXYTOYHOM aTTecTauum CTYAeHTOB No pe3ynbTaTtaMm U3y4yeHUss AUCLUUNIINHbI:

1) pevicTeytoLlee «MonoxeHne o TeKyLLeM KOHTPOre yCreBaeMoCTu, NMPOMEXKYTOYHOW aTTecTaunm oby4yato-
LLMXCS No NporpaMmam Bbicluero obpasoBaHus (bakanaspuaT, cneunanuteT, MaructTpaTypa) U cpegHero
npodeccuoHanbHoro obpasosanusa B ProOY BO Omckun FTAY»

9.2. OCHOBHbI€ XapaKTepUCTUKKN
NPOMEXYTOYHOM aTTecTaumm CTYAEeHTOB NO UTOram U3y4eHUs OUCLUMIIIVHDI

Lienb YyCTaHOBIEHUE YPOBHS AOCTUXEHMUS KaXabIM CTYAEHTOM Lienen oby-
. YeHUs1 No AaHHOW AUCLMNINHE, U3NOXEHHbIX B N.2.2 HACTOsILLEN
NMPOMEXYTOYHOW aTTecTauum - A Avcl t
nporpamMmmbl
Popma
. 3K3aMeH
NMPOMEXYTOYHOW aTTecTaLum -
MecTo 3K3ameHa 1) noaroToBkKa K 9k3aMeHy 1 cadva 9Kk3amMeHa OCyLLecTBNseTcs 3a
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B rpachuke y4eOGHOro npouecca: CYET y4ebHOro BpemeHu (TPYAOEMKOCTHM), OTBEAEHHOIO Ha 3K3aMe-
HauunoHHyto ceccuto ansa ctygeHToB Ol (35.03.04 — ArpoHomust),
CPOKM KOTOPOW YCTaHABMUBAOTCSA NPUKA30M MO YHUBEPCUTETY

2) paTa, Bpemsi U MecTo MpOBEAEHUs 9K3aMeHa ornpefernsieTcs
rpacdukoM caayy 9K3aMeHOoB, YTBEPXKAAEMbIM AEKAHOM BbIMycKato-
Lwero doakysnbTeTa

dopma 3Kk3ameHa - YemmHbil
Mpoueaypa npoBeaeHUA 3k3ame- | npefcTaBreHa B (poHOe OLEHOYHbIX CPEACTB MO AUCLUNMMHE
Ha - (cm. MpunoxeHne 9)
1) npeacTtaBneHa B )OHAE OLLEHOYHbIX CPEACTB MO AUCLMNINHE
Ok3amMeHauUMoOHHasA nporpamma (cm. MpunoxeHune 9)
no y4ye6HOM AUCLUNIINHE: 2) oxBaTtbiBaeT pasgenb NeNe 1-11 (B cootBeTcTBMM C M. 4.1 Ha-

CTOSILLEro AOKYMeHTa)

MeTopguyeckue maTepuanbl, on-
peaensiowme npoueaypbl oLeHu-
BaHWsA 3HAaHUW, YMEHUN, HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITMHE
(cm. MpunoxeHune 9)

LUKANA U KPUTEPUM OLEHUBAHUA
OTBETOB Ha BOMPOCHI 3K3aMeHa

Pe3ynbTaTbl 3k3amMeHa OnpeaensitoT OLUeHKaMn «OTIIMYHOY», «XOPOLIOY», «YAOBIETBOPUTENbHO», «He-
YAOBNETBOPUTENBHOY» Y 0OBABNSAOT B AEHb 9K3aMeHa.

OueHKy «Omiu4YHO» BbICTABMSAIOT CTYAEHTY, rMyBoKO M NPOYHO OCBOMBLUEMY TEOPETUYECKUAN U Npak-
TUYECKMIN MaTepuan avcuunnuHbl. OTBET A0oMmkeH OblTb NMOrMYHbIM, rpaMoTHbIM. CTydeHTy Heobxoaumo
nokasaTb 3HaHWE He TONbKO OCHOBHOMO, HO U AOMOSIHUTENBHOIrO MaTepuana, 6bICTPO OPUEHTUMPOBATLCS, OT-
Bevasi Ha OononHUTENbHbIE Bonpockl. CTyaeHT gormkeH CBOOGOAHO CnpaBnsiTbCsA C NOCTaBlIEHHbIMU 3aja-
Yamu, NPaBUbHO 0BGOCHOBLIBATL NMPUHSITHIE PELLEHNS.

OUueHKy «xopowo» 3acnyXkuBaeT CTYAEHT, TBepAO 3HaLWMIA NporpaMMHbIA Matepuan AUCLUMIUHDI,
rPaMoTHO U MO CYLLECTBY M3nararowuii ero. He cnefyeT gonyckatb CyLECTBEHHbLIX HETOYHOCTEN Npu OTBeE-
Tax Ha BOMpPOChLl, HEO6XOAUMO NPaBUIEHO MPUMEHSTL TEOPETUYECKNE NMOMOXKEHUS NMPU PeLLEeHUN NpakTuye-
CKWUX 3ajad, BNnageTb onpeaeneHHbIMW HaBblkaMu 1 MpUemMamMm X BbINOSTHEHWS.

OueHky «ydoernemeopumesibHO» NONy4yaeT CTYOeHT, KOTOpbI UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCNbITbiBaeT 3aTPyAHEHMS NPU PELLEHUM NPaKTUYecknx 3agad. B oTee-
Tax Ha MOCTaBrieHHble BOMPOCHI CTYAEHTOM JOonyleHbl HETOYHOCTW, AaHbl HEAOCTaTOYHO MNpaBUilbHbIE
hOpMYNUPOBKN, HApYLLIEHA NOCINeA0BaTENbHOCTL B U3NOXEHUM NPOrPaMMHOro MaTepuana.

OueHka «Heydoer1emeopumesibHO» roBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HauYUTENbHON YacTu Ma-
Tepuana no AMCUWMIIMHE, AOMYCKAEeT CYLUEeCTBEHHbIE OLUMOKM B OTBETaX, HE MOXET PELUUTb NpakTuyeckue
3afayu Unu pellaeT Ux ¢ 3aTpyaHEHUSIMU.

1.2 NepeyeHb NPUMEPHbLIX BONPOCOB K 3K3aMeHy

1. Fomonorusa n romeonorny reHoMoB pacTeHWin, NapanornyHbie NOPTONOrMyHble reHbl. CUHTEHUS U KoNnHe-
apHOCTb reHOMOB. MPMHLMIMbLI CPAaBHUTENBHOIO KAPTUPOBAHUSA PACTEHWIA, POflb MOAESIbHbIX OOBHEKTOB.

2. Monunnouausa pacTeHuii U ee Tunbl, MEXaHN3Mbl BO3HUKHOBEHUS nonunnongoB. Cyabba aynnmumMpoBaH-
HbIX reHOB Yy annononuniouaos.

3. FlamMeToUTHbLIN KOHTPOSb HECOBMECTUMOCTHU, FEeHbl TOKYCOB HECOBMECTUMOCTU U MEXaHU3M ee peanusa-
umm Ha npmumepe Solanaceae- n Papaveraceae.

4. MNonoBble TUMbI LLBETKOBbIX PACTEHNI Y FTeHETUYECKME MEeXaHM3Mbl, obecrneymBaroLLe NepekpecTHoe on-
nogotesopeHune. MonekynsipHo-reHeTuyeckne MexaHn3mbl raMeToUTHOMN U CNOPOUTHOM CaMOHECOBME-
CTUMOCTW.

5. Cnopo®uUTHLIN KOHTPOSIb HECOBMECTMMOCTHU, FEHbI FTIOKYCOB HECOBMECTMMOCTU U MEXaHM3M ee peannsa-
LMun Ha npumepe Brassica.

6. LinTonnasmartmnyeckas My>ckasi CTepUIbHOCTb, €e NPMpPoAa, pacnpoCcTpaHeHNe U NPaKTUYecKoe NCnorb-
30BaHve. Ponb MMTOXOHAPMAaNbLHOro reHoma B nposisneHnn LIMC. XumepHbie MUTOXOHOPUAnNbHbIE reHbI.

7. MapamyTaumm kak cneunduyeckuin Tun Bsaumoaenctans annenen. NoHATUS napamyTereHHOCT 1 napa-
My-TabUNbHOCTU. ANUTreHETUYECKUIA MEXAHN3M NPOSIBNEHMS NapamyTaumi. 8. MHOyKuma myTaumi y pacTe-
HWUA M 0COBEHHOCTU KX BbIiBNEHMS. FeHeTnveckn adhPEKTMBHBIE KIMETKM anunkanbHON MepucTeMbl. 3HadeHne
pas-mepa nonynauun M1 n M2 ang sbigeneHns mytauyun.

9. CneundundHocTb OAMC-uHOYLMPOBaHHBLIX MyTauuin. MeToabl 06paTHOM reHeTUKM ANsl YCTaHOBEHUS
dyHK-ummn renHa, TILLING n Delet-a-gene.

10. NHcepumoHHbin T-AHK myTareHes u BbisiBneHne TpaHcopmaHToB B T1 1 T2 NnoKoneHusx.

11. MoGurnbHbIe reHeTUYECKNE 3NEMEHTbI N X PaCNpOCTPaAHEHUE Y PACTEHUN.

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

13. 'eHbl, KOHTPONMpPYHOLLME HE3aBMCUMOE Pa3BMTME IHOOCNEPMA Y NOKPbITOCEMEHHbIX pacTeHui. [NoHaTre
UMNPUHTUHra Ha npumepe reHa MEDEA apabuponcuc.

14. IMMYHUTET pacTeHUn, ero OCHOBHbIE TUMNbl. MONekynspHO-reHeTUuYeckne OCHOBbI HECNELNMPUYHOrO ak-
TMBHOIO MMMYHUTETA N CNEeUn|UYHOro akTMBHOro UMMYHUTETA.
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15. FeHeTNYeCKUn KOHTPOIb ONpeAeneHns Tuna opraHoB LBeTka. ABC-mMogenb (normka nocTpoeHus).

16. [lokazaTenbcTBa npasunbHocT ABC-mogenu (npeackasaHne doeHoTuna ABONHBbIX MYTAHTOB; NOATBEpP-
xgeHne ABC-moaenu ¢ ucnonb3oBaHNEM TPaHCreHHbIX pacTeHWin apabngoncnc; MonekynsapHo-
reHeTuyeckas npoBepka Mogenu).

17. MonekynsipHble MexaHu3Mbl B3anmoaencTasnd reHoB B-knacca. PeHoTUn MyTaHTOB MO reHam B-knacca.
18. Npumepbl napamyTaunii; MONEKYNApHblE MEXaHU3Mbl UX BO3SHUKHOBEHMS

19. MonekynapHble MexaHn3Mbl ANUrEHETUHECKUX UBMEHEHUI (MPUBECTU NPUMEpDI).

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

BnaHk 3k3ameHauuoHHOro 6uneta
Obpasey
depepanbHoOe rocygapcTBeHHoe biogxeTHoe obpa3oBaTenbHOE yYpexaeHue Bbiclero obpasoBaHms
«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHay

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

3K3AMEHALMOHHbIV BUNET Ne1

1. F'omonorunst n roMeonornm reHOMOB PacTEHUN, NapanornyHble NOPTONOrMYHbIE reHbl. CUHTEHUS N KONMHE-
apHOCTb reHOMOB. [MprHLMMbI CPaBHUTENBHOIO KAPTUPOBAHUSA PaCTEHUIA, POSb MOAENbHbBIX OO BEKTOB.

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

3. MoHsATME UMNPUHTMHIA Ha NpuMepe reHoB R kykypy3sbl 1 MEDEA apabuaoncuc.

LUKANA U KPUTEPUMN OLUEHMBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTponA

PesynbTaTbl 9K3ameHa onpeaensitoT OLeHKaMU «OTIUYHOY», «XOPOLLO», «YAOBMNEeTBOPUTENbHOY, «HEeyOoBIe-
TBOPUTENBHO» U OOBABMSAIOT B A€Hb 3K3aMeHa.
OUueHKy «omJUYHO» BbICTaBNSOT CTYAEHTY, rMyOGOKO M NPOYHO OCBOMBLUEMY TEOPETUYECKUA U MpaKTU4e-
CKuiA MaTepuan gucumnnnuHbl. OTBET OOMMKEH ObiTb NOrMYHBLIM, TPaMOTHbIM. CTyAeHTy HeobXoaMMO noka-
3aTb 3HaHWe He TOINbKO OCHOBHOIO, HO U JOMONHUTENBLHOro MaTtepuana, 6bICTPO OpUEHTMPOBATLCS, OTBEYas
Ha [ononHuTernbHble Bonpockl. CTyaeHT AoMmkeH CBOGOAHO CrpaBnsiTbCH C NOCTaBMEHHbIMK 3ajavamu,
npaBurnbHO 0GOCHOBLIBATb NPUHAThLIE PELUEHUS.
OUueHKy «Xopowo» 3acrnyXuBaeT CTYAEHT, TBEpAO 3HaloLWMIiA NporpaMMHbIA MaTepuan AUCLMMNNWHBI, rpa-
MOTHO M MO CYLLECTBY m3nararowmnin ero. He cnegyet gonyckaTb CyLEeCTBEHHbIX HETOYHOCTEW MpU oTBETax
Ha BOMpOCbI, HEOBXOANMO NPaBUNBHO MPUMEHSITE TEOPETUYECKME MOMOXKEHUS NMPU PELLIEHUN NPaKTUYECKNX
3afaud, BnageTb onpeaenieHHbIMU HaBbIKaMy M MPUEMaMU UX BbINOMHEHUS.
OueHky «ydoeriemeopumersibHO» Nofy4aeT CTyAEHT, KOTOPbIN MMEET 3HaHWS TONbKO OCHOBHOIO MaTtepuana,
HO He YCBOWI ero aeTarnu, UCMbITbiBAaeT 3aTPYAHEHUS NpU peLLIeHnM NpakTUYecknx 3agad. B oteetax Ha no-
CTaBIieHHble BOMPOCHI CTYAEHTOM AOMYLLEHbl HETOYHOCTU, AaHbl HEAOCTaTOYHO NMpaBUrbHblE POPMYNNPOB-
KW, HapyLLeHa nocnefoBaTerlbHOCTL B U3MNOXEHUM NPOrpaMMHOro Matepuana.
OueHKka «HeyOoBreTBOPUTENBLHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HAYUTENbHOW YacTu maTtepuana
no AuCUMNIVHE, AOMYCKAaEeT CYLLECTBEHHbIE OLKNOKM B OTBETAxX, HE MOXET PELUUTb NpaKkTUYeckue s3agaqu
Unu peLuaeT KX ¢ 3aTPyaHEHUSMU.

BbicTaBneHMe OLEHKM OCYLLEeCTBNSAETCA C yY4eTOM ONUCaHUsA nokasaTeneun, KpUTepmeB U LUKan
OLIEHUBaHUSI KOMMNETEHLUIA MO AUCLUNIIMHE, NpeACcTaBleHHbIX B Tabnuue 1.2

10. UHdpopmaLMOHHOE N MeToANYecKoe obecnevyeHne y4ebHoro npouecca no AUCLMNIIMHE

B cooTBeTCTBUM C AEWCTBYIOWLMMUN rOCYAAapCTBEHHBIMM TpeboBaHuAMN Ans peanv3auuy y4ebHoro
npotiecca no gucumnimHe obecnevnBaroLLen kadepon paspabaTbiBaeTcsa 1 MOCTOSHHO COBEPLUEHCTBYETCS
yyebHo-meToanyeckmn komnnekc (YMKI), cooTseTcTBytoWMI aHHON paboyeri mporpaMmMe 1 npunaraembii
K Hel. [Npu paspadoTtke YMK][ kacbenpa pykoBoACTBYyeTCS YCTaHOBIEHHBIMU YHUBEPCUTETOM TpeboBaHUAMM
K ero CTpykType, cogepxaHuto n ocpopmneHmio. B coctas YMKL BXOAAT nepeyucrieHHble HWxe 1 apyrue
WUCTOYHUKN y4eOHOW 1 y4eOHO-MeTOaMYECKON NHAOPMAaLIMKN, CPeACTBA HarnsagHOCTY.

OnekTpoHHasa Bepcusa aktyanbHoro YMK[, agantupoBaHHas Ans CTYOEHTOB, BbICTaBNAETCH Ha
Intranet-cepBepax BbinyckaloLwwero nogpasfeneHs 1 B areKTpoHHOM MeToanyeckoM kabvHeTe obyyvatoue-
rocsi.
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NEPEYEHb PECYPCOB

WH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOW CETU «<MHTEPHET»

M NOKAJNbHbIX CETEN YHUBEPCUTETA,
HeooXxoaUMbIX OJIl OCBOEHUS ANCLUMNIUHbI

1. YaaneHHble 3/1eKTPOHHbIe ceTeBble y4eOHble pecypcbl BpeMeHHOro AoCcTyna,
cdopMupoBaHHble HA OCHOBaHUM NPSAMbIX AOrOBOPOB C NpaBooGnagaTensimMmu

(3NeKTpPOoHHble bubnuoTeyHbie cuctemsl - ABC) ), HPopMaLNOHHbIe cn

paBO4YHbI€ CUCTEMbI
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HocTtyn
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CnpaBoyHas npaBoBas cuctema KoHcynbTaHTlntoc

JlokanbHas ceTb yHU-
BepcuteTa

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

ble 6a3bl 4aHHbIX, Mac-

MOOK «leHeTuka», pasMmelleHHbIi Ha nnatdopme «OTKpbIToe obpasoBaHme,
BY3-paspabotymk: MI'Y

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

MpodeccmoHanbHble 6a3bl AaHHbIX
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KyssMura C.T1 leHeTuka: kypc nekumn/ C.I. KysbmuHa, W.B. MNoToukas. —
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2013. — 107 c.: un.
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C. . KopHeBa
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MNoTtoukasa WU.B.
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