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AHHOTANMUA
padouei nporpaMMbl y4eOHOM IMCHUIIIMHBI
b1.B.01 «CoBpemMeHHBIE METOABI CeJIEKIIMU PACTEHU I
IS IOJITOTOBKY Maructpa no HampasyieHuto 35.04.05 «CamxoBoacTBo»
HAIIPaBJICHHOCTH «BHOTEXHOJIOTHS U CENEKIUSA PACTEHUI

eab ocBOeHUS TMCUMILIMHBI: (OPMUPOBAHUE Y MAaruCTPAHTOB YIIIYOJICH-
HBIX MPO(ECCUOHANTBHBIX 3HAHUM 00 OCHOBHBIX COBPEMEHHBIX METOaX MOJICKYJISIp-
HOW I€HETUKU — MOJIEKYJISIPHOE MapKUpPOBaHUE, CO3JaHUE KapPTUPYIOIIUX MOIYJIs-
Ui, pa3paboTKa TEHETUYECKUX KapT, JIOKAIU3aIKs JOKYCOB KOJUYECTBEHHBIX MPHU-
3HAKOB, HAMPAaBJICHHBIX Ha TMOBBIIIEHNE YPHEKTUBHOCTH U YCKOPEHUE CEJICKIIUOH -
HOTO mporecca. O3HaAKOMJIEHHE C OCOOCHHOCTSIMU COMPOBOXKACHUS CEJIEKIIUM, CO-
BPEMEHHBIMH MOJICKYJISIPHO-TEHETUYECKUMH MHCTPYMEHTAMU MPHU CO3IaHUU UCXO/T-
HOTO MaTepuaja, CEJICKIIMOHHBIX MOMYJISIUM, 0TOOpE U MPU CO3AaHUU YUCTBIX JIH-
HUM CaJIOBBIX KYJIBTYP

MecTo TMCHUIJIMHBI B Y4eOHOM IUIaHe: TUCIMIUIMHA BKIIOUYCHA B 4acTh y4eo-
HOTO TUTaHa, GOPMUPYEMYIO YIaCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHUH 1O HaIpaB-
seHuro moaroroBku 35.04.05 «CamoBoacTBOY

TpebGoBaHusi Kk pe3yjbTaTaM OCBOECHHUS] TUCIHUNJIMHBI: B PE3yJbTaTe OCBOE-
HUS TUCHUTUTMHBI (POPMUPYIOTCS cliemyromme komreTeHn: 1 mpodeccuonanbas [TKoc-
2 (ITKoc-2.1; TTKoc-2.2; ITKoc-2.3; [TKoc-2.4).

Kpartkoe conep:xkanme aucuumiannbl: J{ucuuminza “CoBpeMEHHbIE METOJIbI
CEJIEKIIMU PACTEHUI» MPHU3BaHA JaTh CTYJICHTY TEOPETUUYECKHE 3HAHUA U MpaKTUye-
CKHE HaBBIKM B 00J1aCTH MOJIEKYJISIPHBIX METOOB CEJIEKIIMU pacTeHU. PaccMOTpeHBI
OCHOBHBIC METOJIbI MOJICKYJIIPHON I'€HETUKH, BO3MOKHOCTH MHTEHCU(PUKAIINH CeTeK-
IIMOHHOM paboThl ¢ UX npuMeHeHueM. Ocoboe BHUMaHUE YICICHO TaKMM METOJIaM
KaK: MOJICKYJISIpHOE MapKHpOBaHUE, F'€HETUYECKOoe KapTupoBaHue u ap. IIpencras-
JIEHBbI BOTIPOCHI MHTETPALIMM COBPEMEHHBIX (MOJICKYISIPHO-TEHETHYECKUX) U KJIacCHu-
JecKuX (ruOpuan3amnms, 0TOOp) METOJIOB CEIICKIINH, ITO3BOJISIONINX CO3/1aBaTh, UJICH-
TADHUITUPOBATh M TOJJICPKUBATH IICHHBIC T'CHOTHUIIBI, UCIIOJIB3YEMbIC TIPH CO3JTaHUHU
YUCTHIX JIMHUM, COpTOB U F1-rulGpunos.

O61ast TpynoeMkocTb qucuumauabl: 180/5 (wacer/3au. ex.)

IIpomMeKyTOUHBIN KOHTPOJIb: SK3aMEH

1. Ileab ocBOeHMS JUCHUIIIUHBI

Lenbro ocBoeHUs UCUUIUIAHBI “COBPEMEHHBIE METO/IbI CEJIEKI[UU PACTEHUI SIB-
nsieTcst OPMUPOBAHUE Y MATUCTPAHTOB YIITYOJICHHBIX TPOPECCUOHATBHBIX 3HAHUH 00
OCHOBHBIX COBPEMEHHBIX METO/IaX MOJIEKYJISIPHON F€HETUKU — MOJIEKYJISIPHOE MapKHU-
pOBaHUE, CO3/IaHUE KapTUPYIOIIUX MOMYJSALMM, pa3padoTKa reHEeTUYECKUX KapT, JIo-
KaJIU3allUs JIOKYCOB KOJIMYECTBEHHBIX MPU3HAKOB, HAMPABJICHHBIX HA MOBbILIEHUE (-
(EKTUBHOCTU U YCKOPEHHE CEJIEKIIMOHHOTO mponecca. O3HaKOMIIEHHE ¢ OCOOEHHO-



CTSIMH COITPOBOKJICHUS CEJEKIIMH, COBPEMEHHBIMU MOJIEKYJISIPHO-TEHETHYECKUMH HH-
CTPYMEHTaMU IIPHU CO3/IaHUM MUCXOAHOTO MaTepuaia, CEJICKUMOHHBIX NOMYJISIUMI, OT-
0ope U NpU CO3aHUU YUCTBIX JIMHUN CaJOBBIX KYJIbTYD.

2. MecTo TUCUMILIMHBI B y4e0HOM Ipolecce

Jucuunnuna “CoBpeMEHHBIE METO/IbI CEIEKIIMU PACTCHUI» BKIIIOYEHA B YACTh
y4eOHOro IuUiaHa, (OpPMUPYEMYIO0 YYacTHUKaAMU OOpa30BaTEIbHBIX OTHOIICHUMN
(b1.B.01). Peanuzanus B auciuruinie “CoBpeMEHHBIE METOJIbI CEJICKIIUN PACTCHUIN
tpeboBanuiit ®I'OC BO, OIIOII n Yuebnoro minana no Hanpasienuto 35.04.05 «Ca-
JIOBOJICTBOY JIJISI TTOATOTOBKH MarucTpPOB HaMpaBJI€HHOCTH «bHOTeXHOMOTHS U Cellek-
U] PACTECHUI.

HMucuunnuna “CoBpeMEHHbIE METOABI CEJIEKIIMU PACTEHUI» SBISIETCS OCHOBO-
MOJIAraroIIeH I U3yUeHUsl CIIeNyomuX qucuuiuivl: «buonndopmarukay, «Tennen-
IIUY B PA3BUTHUU TEXHOJIOTUN CEJIEKIIUU U CEMEHOBOJICTBaY, «[ eHOMUKA pacTeHHUI».

Oco0EHHOCTBIO JUCIUIUIMHBI ABISIETCS (OPMUPOBAHUS Y O0yJAIOIIUXCS TIPEI-
CTaBJICHUSI O COCTOSIHMM CEJICKIIMHM OBOIIHBIX, TJIOJIOBBIX U JEKOPATUBHBIX KYJBTYD,
KJIACCUYECKUX U COBPEMEHHBIX METO/IaX CO3/IaHUsI UCXOIHOTO MaTepralia, OCHOBHBIX
JTanax CEJICKIMOHHOTO MPOoIecca, MOJICKYJSPHBIX CIIOCO0aX YCKOPEHHS CECKIIMOH-
HOTO TIPOIIecca, METOJIaX OIICHKU XO3SWCTBEHHO IIEHHBIX MPU3HAKOB, MOJICKYJISIPHOM
OMOJIOTHH.

Pabouas mporpamma aucturuinHbel “CoBpeMEHHBIE METO/bI CEJICKIIUU pacTe-
HUW» JI1 UHBIUOB M JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs pa3pabda-
THIBAETCS UHIUBHUIYAJBHO C YI€TOM OCOOCHHOCTEH MCuX0()U3nuecKoro pa3BUTHsI, UH-
JTUBUTYaTbHBIX BO3MOXXHOCTEN U COCTOSTHUS 3JI0POBbSI TAKMUX 00yUYarOIITUXCS.

3. [lepeueHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHH s N0 qucuuIinae «MeToabl
MOJIEKYJISIPHOI 0MO0JIOTHH B CeJIEKIIMU», COOTHECEHHBIX C MJIAHNUPYeMbIMH
pe3yJibTaTaMM OCBOeHH s 00pa30BaTeJbHOI MPOrpaMMbl

N3ydenne naHHOW y4eOHOW AUCIUILIMHBI HampaBieHO Ha (POPMUpPOBAHHE Y
00y4Jaromuxcs KOMIIETSHIINM, MPeACTaBICHHBIX B TabmuIe 1.

4. CTpyKTYypa M coep:KaHHue TUCUUILIUHBI

4.1 PacnpeaesieHue TPYAOEMKOCTH TUCHUILUIMHBI 110 BUAAM padoT
o ceMecTpam
OO0mas TpyTo&€MKOCTh TUCIUILUIMHEI cocTaBiseT 5 3ad.e1. (180 wacon), ux pac-
mpeeNeHre mo BUaaM padoT ceMecTpaM IMpeICTaBiIeHO B TabmuIe 2.



TpeOoBaHud K pe3yibTATaM OCBOCHM S Y4eOHOM AU CHUIIMHBI

Tabnuia 1

B pesynbrare usyuenus yueOHON JUCIUTIIIMHBI 00y4aroNIuecs: JODKHBI:

BJIMSIHUSI YCIIOBUI
Ha MPOSBJICHUE UX
MPU3HAKOB U
CBOMCTB

BOACTBA

No Kon Conepxanue
KOMITE- | KOMITETCHIIUH (MM WNuankaTtopbl KOMITETEHIIUHA
/i < 3HAThH YMETh BJIAJICTh
TEHIUU e€ yacTH)
[TKoc-2.1 OcymiecTBisieT UH-
(hopMaIOHHBIH ITOUCK TI0 HH- HaBpikamu ncnosbp30Ba-
OcHoBHBI€ 0a3bl TaHHBIX | OCYIIECTBISATH KPUTHYE-
HOBAIIMOHHBIM TEXHOJIOTHSIM " . HUS IOUCKOBBIX CHCTEM,
. HAyYHBIX CTaTeH B CETH | CKHUU aHAJU3 OIyOJINKO-
(3nmemMeHTaM TEXHOJIOTU), cop- . 0COOEHHOCTH MOKCKA MO
- WutepHer BaHHOU MH(OpPMAITUU
TaM ¥ THOPUIaM CeITbCKOXO035H- KITFOYEBBIM CJIOBaM
CTBEHHBIX KYJIBTYP
[MKoc-2.2 Opranu3syer nposeje-
HUE SKCIIEPUMEHTOB (TI0JIEBHIX,
OcHoBHbIe TUTIBI MOJIEKY- | [logoGpaTe mnporpammy
71a00pPaTOPHBIX OIBITOB) IO
Opranusyer 3a- JSIPHBIX MapKepoB, uc- | g nposeaeHus IILP B | HaBwsikamu nmoctaHoBKH
oreHke () PEeKTUBHOCTU HHHO-
KJIQJKy TIOJIEBBIX U . M0JIb3YEMBIX B MOJIEKy- | cooTBeTcTBUM ¢ TunoM | [P Ha pa3nuuHbIX am-
BalIMOHHBIX TEXHOJIOTUH (J1e-
J1a00PaTOPHBIX OTIBI- . JSIPHO-TEHETUYECKHUX UC- | MapKepa U ero 0COOEHHO- mmuKaTopax
MEHTOB TEXHOJIOTHUI), COPTOB U
TOB B paMKax UCIIbI- CJIEIOBAHUSX CTSIMH
. rUOpUIOB B YCIOBUSX MIPOU3-
1. | IIKoc-2 | TaHus pacTeHUi u

[TKoc-2.3 ITpoBoaut 06paboTKy
pe3yIbTaTOB, MOJYYCHHBIX B
OTIBITAX C UCIOJIb30BAHUEM Me-
TOJIOB MaTEMAaTUYECKOMN CTATH-
CTUKHU

MeTO,Z[bI MareMaTHuydc-
CKOM CTaTUCTUKHU U UX
BO3MOXHOCTB IIPUMECHE-
HUS B MOJICKYJIAPHO-T'C-
HETHYCCKHX UCCICA0BA~
HUAX

Hcnonb30BaTh  METOIBI
MaTeMaTHYeCKOH CTaTu-
CTUKH Tpu 00paboTKe pe-
3YJIbTaTOB MOJIEKYIISIPHO-
TeHETUYECKUX UCCIIeI0Ba-

HUI

HaBpikamu cratucTuye-
CKO# 00pabOTKH pe3yIib-
TaTOB AKCIICPUMEHTOB

I1Koc-2.4 T'oTOBUT 3aKIIFOUECHUS
0 11eN1IecO00Pa3HOCTH BHEAPEHUS
B IMPOU3BOJICTBO MCCIIEIOBAH-
HBIX TEXHOJIOTHi1, COPTOB U T'U-
OpHUI0B pacTeHU Ha OCHOBE

aHaJIM3a OIIBITHBIX JAHHBIX

KitoueBble moka3arenu mej
CHEKTUBHOCTH MOJTyYEHHB]
pE3yNIbTaToOB

WHTEeppeTHPOBATH pe-
3yJIbTAThl aHAJIKM3a JIaH-
HBIX M HA OCHOBAaHUH HUX
JIaBaTh 3aKIOYCHHUE O IIe-
7eco00pa3HOCTH AalbHEH-

Haprikamu olieHKH pe-
3YJIbTAaTOB 3KCIICPUMCH-
TaJbHBIX JAaHHBIX

IIMX UCCIEAOBaHUN




Tabnura 2

Pacnpenesienne TpyA0€MKOCTH JUCHMILIMHBI 110 BU/IaM padoT 1o ceMecTpam

TpyroémkocTh
Bua yueOHoil padoTsbl

yac.
O0mas Tpy10€MKOCTD TMCHUIUIMHBI 110 Y4eOHOMY IJIaHy 180
1. KontakTHas padora: 46,4
AyautopHas padora 46,4
8 moMm uucre:
nexyuu (J1) 4
npaxkmuueckue 3auamus (113) 40
KOHCYIbmayuu nepeo 3K3aMeHOM 2
KOHMAaxmuas paboma Ha npomexcymourom koumpoine (KPA) 0,4
2. CamoctosiTeqbHast padora (CPC) 133,6
camocmosmenbHoe uzyueHue pasoenos, Camono020mosKa 109
(npopabomka u nogmopeHue 1eKYUOHH020 Mamepuala u ma-
mepuana y4eOHUKo8 u yueOHvlX nocoOull, N0020MosKa K 1abo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOJTOKSUYMAM U
m.o.)
Iloocomoska k sx3ameny (KOHMpPOJv) 24,6
By mpoMexxyTO4HOTO KOHTPOJIS: DK3aMeH

4.2 Conep:kaHue JUCHUIIIHHBI

Tabmuma 3
TemaTnuecknil JIaH y4e0HOI QM CIUIIHHBI
HanMeHoBanue pa311e.11<313 U TeM Beero ﬁynnml[_)[l;aﬂ pai:_([)ITci;) BH;?::IHTO
AUCHMIUINH (YKPYITHEHHO) paGora CP
Paznen 1 MosekyJIsipHbIe METOIbI 153 4 40 - 109
ceJIeKIUH
Tema 1. CoBpeMeHHBIE METOIBI Ce- o4 2 12 - 40
JIEKUMH PACTCHUNPACTEHU.
Tema 2. MosnekyJIipHbIC MapKEpPH. 32 - 12 - 20
Tema 3. OCHOBBI T€HETHYECKOTO Kap- 28 - 8 - 20
TUPOBAHUSI.
Tema 4. JIoKychl KOJHMYECTBECHHBIX 39 2 8 - 29
npu3HakoB (QTLS — quantitative traits
loci).
Koncynpranmu mnepes 3K3aMeHOM 2 - - 2 -
KonTakTHas pabora Ha 04 - - 0,4 -
npomexxyTouHoM KoHTpoJie (KPA)
[ToaroroBka K s3K3aMeHy 24,6 - - - 24,6
Hroro no aucumuniuxe 180 4 40 2,4 133,6




Pa3znen 1 MoJiekyJasipHbie MeTObI CeJIeKIINU

Tema 1. CoBpeMeHHbIE METO/IbI CENIEKIIUU PACTEHUI.
Ilepeyenp paccMaTprBaeMbIX BOIIPOCOB: OCHOBHBIE ATAIlbl TEXHOJIOTUNA PEKOM -

ounantoit JIHK, dbepmentsl pectpukuuu, cayzepH-ruOpuaunsanus, GepMeHTbl pe-
BEpC-TPAaHCKPHUIILIMH, TonuMepas3Has nenHas peakuus ([1LP), ceksenupoBanue.

Tema 2. MonekynsipHble MapKepBbI.
IIepeuens paccMaTpuBaeMbIX BOIIPOCOB: OCHOBBI MOJIEKYJISIPHOI'O MapKUpOBa-

HUSI, KpaTKas UCTOPHS MOJICKYJISIPHOTO MapKHPOBaHMsI, KIACCU(PHUKAIIUA MOJICKYJIAP-
HBIX MapKepoB, (pepMEHTHI, THIBI MOJCKYIAPHBIX cHcTeM MapkupoBaHusi: RFLP,
RAPD, DAF, SSR, SCAR, SNP, AFLP. Mapkep onocpenoBantsiii otoop (MAS —
marker assisted selection), npuMeHeHHe MOJIEKYJIIPHBIX MapKEPOB B CEICKI[MH pacTe-

HUMU.

Tema 3. OCHOBBI T€HETUYECKOTO KapTUPOBAHUA.
HepequL pacCMaTpuBaACMbIX BOIIPOCOB: HO}I60p POOAUTCIILCKUX IIap U CKPH-

HUHT noJiuMopdu3Ma, CO3/IaHue KapTUPYIOIIEH MOMYJISIUHA, YIET PaclleIUICHUs] MO-
JIEKYJISIPHBIX MapKEPOB, aHAIIU3 CLETICHUS.

Tema 4. Jlokychl konudecTBeHHbIX Ipu3HakoB (QTLS — quantitative traits loci).
[epeueHsb paccMaTpUBaeMbIX BOPOCOB: KadecTBeHHBIE, KOJHMUYECTBEHHBIC MTPH-

3HaKku, Metoabsl QTL KapTUpoBaHMs: aHANW3 OJAMHOYHBIX MAapKepOB, HHTEPBAJIHLHOE
KapTUPOBaHUE.

4.3 JlekuuM ¥ NpaKTHYECKHe 3aHITHS

Tabmuna 4
ConepxaHue JIeKIIU ¥ IPAKTUYECKUX 3AHATHI U KOHTPOJIbHbIE MEPONIPUATHS
DopmMupyem Bun
HaszBanue . pIe KOHTPOJIb
Ne Ne u Ha3BaHMe JIeKI Ui/ TPAKTHYECKUX/ P Koa-Bo
pasaeina, o KOMIIETEHIN HOI0
II/II ceMnHapcxnx 3aAHATHHU qgacoB
TeMbI " Meponpusi
THA
Paznen 1. MoJsiekyjisipHbIe METOABI ceJIeKINT
Jlexiusa Ne 1 [Ipumenenre MeTo10B
MoJiekysipHoi 6rostorun B cenekuuu | 11Koc-2.1 - 2
aCTeHUM
Tema 1. Co- P
[IpakTuueckoe 3anarue Ne 1.
BpEMEHHbBIE o
METOIBI Ce- «Brinenenue IHK u3 pacturensHoi
1. TKaHW» BeIJeIeHUe ToTanbHoH JJHK
JICKIHH pac= aCTEHHS, OTIpeieIICHIE KOHIICHTpa- MKoc-2.2
TeHnmipacte- LfI/II/I BbmeJ’IeHIfoﬁ JHK, 3ar SISHGHI;IO- [TKoc-2.3 ¥ CTHBIH 6
HUMH. > 34TP [TKoc-2.4 onpoc

CTH ee OeNKaMHu U IpyTMMH Belle-
CTBaMH C MIOMOIIbIO CIIEKTO(POTO-
MeTpa, a TaKkXkKe Croco0am pa3Be/ICHHs
1 xpaHeHus BoiaeseHHoi JJHK.




n/m

Ha3Banue
pas3ieina,
TEMbI

Ne u Ha3BaHMe JTeKIUH/ IPAKTHYECKUX/

CeMMHAPCKUX 3aHSATHI

dDopMupyeM
ble
KOMITeTeHI!
"

Bup
KOHTPOJIb
HOT'0
Meponpusi
THA

KoJ-Bo
JacoB

TKaHU OoraToi (DeHOJILHBIMH COCIU-
HEHUSIMN) BBIIAEIECHUE TOTAILHOMN
JHK pacrenus, onpeneneHne KOHIICH-

[IpakTuueckoe 3ansarue Ne 2.
«Bpraenenue JIHK u3 pacturensHon

tpauuu BeiaeneHnon JAHK, 3arpss-
HEHHOCTH e¢ OeJKaMu U IPYTUMH Be-
LIECTBaAMH C MOMOIUIBIO CIIEKTO(POTO-
METpa, a TaKXkKe crocodam pa3BeAeHUs
u XpaHeHus BolenenHon JJHK.

[TKoc-2.2
I[TKoc-2.3
[IKoc-2.4

YcTHbIH
ompoc

[Ipaktuueckoe 3ausitue Ne 3. Tursr
MOJIEKYJISIPHBIX CHCTEM MapKUpPOBa-
nus: RFLP, RAPD, DAF, SSR,
SCAR, SNP, AFLP. Mapkep onocpe-
noBaHHbI 0T00p (MAS — marker
assisted selection), mpumenenue MoJie-
KYJISIpPHBIX MapKepOB B CEJIEKIUH pac-
TEHHIA.

ITKoc-2.2

VYcTHBII
oTpocC

Tema 2 Mo-
JIEKYJISIPHBIC
MapKepBbl.

[Tpaktuueckoe 3anstue Ne 4. «I1L[P

ananu3 ¢ RAPT mapkepammu» Meto-
JIMKA MOJIb30BaHMsI OCHOBHBIMH J1a00-

paToOpHBIMU MTPUOOPAMU U PUHA-
JKHOCTSIMH, YCBOUTH CITOCOOBI 0Opa-
LIEHUS C peaKTUBaMH U crioco0aMu ux
XpaHEHUs, OCBOUTh METOIUKY MpPUTO-
ToBJIeHUs1 peakuuoHHou [P cmecw,
IpOrpaMMHUPOBAHKE TEPMOLIUKIIEpA HA
OTIpe/IeNIEHHBIN PEKUM, TIOCTAHOBKHU

peakuuu amruiuuKaIiy.

[1IKoc-2.2

VYceTHBIN
ompoc

[IpakTuueckoe 3anstue Ne 5. «I1L[P
ananu3 co SCAR mapkepamuy. Meto-
JIMKa TI0JIb30BaHUsI OCHOBHBIMHU J1a00-

paTopHBIMU TpUOOpaMU U IPUHA-
JISKHOCTSIMU, YCBOUTH CIIOCOOBI 00pa-
HICHUSI C pEaKTUBAMHU U CIIOCO0aMU MX
XpaHEHHUsI, OCBOUTb METOJUKY IPUTO-
ToBieHus: peaknuoHHou IIIP cmecwu,
porpaMMHUpPOBaHUE TEPMOLIMKIIEPA HA
ONIPENIETEHHBIN PEKUM, TOCTAHOBKHU

peaKIy aMIIH(UKAIINIY.

[1IKoc-2.2

YcTHBIN
onpoc

Tema 3. Oc-
HOBBI T€HETH-
YEeCKOTO Kap-

THUPOBAHHSL.

IIpaktuyeckoe 3anarue Ne 6. «Kapru-
pyromas nomyssauus» TUIbl KapTupy-
FOLLMX TTOIYJISLUI

[IKoc-2.1
[1IKoc-2.4

YcTHEBIN
onpoc

[IpakTuueckoe 3ansarue Ne 7.
Pectpuxrthsiii ananus. Mcnosb3osa-
HHE PECTPUKTHOIO METOJIa aHAJIN3a B

[IKoc-2.1
[IKoc-2.4

YcTHEBIN
onpoc

HpaKTI/I‘{eCKOﬁ CCIICKIITNHN paCTCHI/II\/'I.




dDopMupyeM Bun
H .
Ne A3paHue Ne y Ha3BaHMe JeKIUH/ MTPAKTHYECKUX/ bie KOHTPOIAL | x4 -0
pa3aeJia, ™ KOMITETCHITH HOIro
n/m CEMUHAPCKUX 3AHATHHA qacoB
TeMbI " Meponpus
THA
[IpakTnueckoe 3ansTue Ne8. «Ilouck u
aHAJIU3 CYIIECTBYIOLIUX T€HETUYECKUX
MapKepoB» AHAIU3 MEPCIICKTHB U
BO3MO>KHOCTH HMCII0JIb30BAHUSI Map-
KEPHBIX CHCTEM, pa3padOTaHHBIX p [TKoc-2.1 FectHpo-
P » Pasp el [IKoc-2.4 | Banme 1O 2
TUMU HcclienoBaTe siMu. [IpuanHen
TeMaM 2,3
HETaTUBHBIX PE3YJIbTATOB MMPHU paboTe
C MapKepaMH Ha JIPYTUX MOMYJISIHSX.
[IpuHnMIB pa3paboTKH MOJIEKYIISpP-
HOT'O MapKepa.
Jlexus Ne2 JIokychl KOJTMYECTBEHHBIX
. : [TKoc-2.1
npusHakoB (QTLs — quantitative traits
. [TKoc-2.4 2
loci). QTL-ananu3. OcoOeHHOCTH HC-
nosib3oBanus QTL.
[Mpaktryeckoe 3ansTre Ne 9.
Paznenenne neneit JJHK anextpodo-
pe3om. IloctaHoBKa 1 MpoBEICHUE [TKoc-2.2
renb-annekrpodopesa mpoaykros TP | ITKoc-2.3 YcTHbId 4
ammunukanyn. [Ipuroropnenne ara- | [1Koc-2.4 OIIpocC
PO3HOTO TeNsl, yCTAHOBJICHUE peXIMa
Tema 4. JIo- | 31eKTpopOpPEeTHIECKOrO pa3aeseHus
KYCBI KOJIHU- Heneil B HanpsHKeHHOM TI0JIe.
YECTBEHHBIX [IpakTueckoe 3austue Ne 10.
4, MIPU3HAKOB KauecTBeHHBIC, KOTUYECTBEHHBIE [TKoc-2.3 .
YcTHbIN
(QTLs — npu3Haku, metoabl QTL kapTuposa- [1Koc-2.4 OIIDOC 2
quantitative HUS: aHAJIH3 OJMHOYHBIX MapKEPOB, P
traits loci). HUHTEPBAIbHOE KapTHPOBAHHUE.
[TKoc-2.1 Kon-
Py6exxnast KoHTpoIbHAs paboTa 1o Te-
vanm 1. 2. 3. 4 [TKoc-2.3 TpOJIbHAS 2
T [1Koc-2.4 pabora
[TpakTtrueckoe 3ansTue Ne 11,
«AHanu3 pe3yabTaToB 3J1eKTpodopesa
U UHTE rII) eZaunﬂ L[aHHHx»qu())cIT)a- [TKoc-2.2
prip ) [TKoc-2.3 VYcTHbIl
HOBKa U IIPOBEACHUE Teb-3JeKTPOdo- 2
[TKoc-2.4 onpoc
pe3a npoaykros [P ammmudukanuu.
NuTepnperaiyst mOIy4eHHBIX Pe3yib-
TaTOB.
Tabmuma 5
HepequL BOMPOCOB AJ CAMOCTOATEC/IbHOTO0 U3YUYCHUA TUCIHUIIIIHNHBI
Ne Ha3zpaumue pa3iena, Ilepeyennb paccMaTpuBaeMBbIX BOIIPOCOB /ISl CAMOCTOATEIbHOI0
n/n TeMbI H3y4YeHHUS
Paznen 1

1. | Tema 1. CoBpeMeHHbIE
METO/Ibl CEEKLUH pac-
TEHUNPACTEHUHN.

PECTPUKIINH,

(hepMeHTHI

OcHoBHble dTanbl TexHonoruun pekomOuHantHoi JIHK, depmenTs
cay3epH-THOpHIN3AIINS,
CKpHIMIINH, onMepasHas nennas peakius (I1LP), cekBeHnpoBanue.
(ITKoc-2.1, T1Koc-2.2, ITKoc-2.3, T1Koc-2.4)

peBepc-TpaH-

2. | Tema 2. Monekymnsp-
HbIE MapKephl.

OCHOBBI MOJICKYJIAPHOT'O MapKUpPOBAHUA, KpaTKast UCTOPUA MOJICKY-
JIIPHOI'O MapKUpPOBAHUA, KJ'IaCCI/I(I)I/IKaI_II/ISI MOJICKYJIAPHBIX MapKEPOB,
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Ne HazBanmue pa3jieua, Ilepeuensb paccMaTpuBaeMbIX BOIIPOCOB ISl CAMOCTOSITEIbHOTO
n/n TeMBbI H3Yy4YeHHS

(epMEeHTBI, TUIIBI MOJIEKYJSIPHBIX cUcTeM MapkupoBanus: RFLP,
RAPD, DAF, SSR, SCAR, SNP, AFLP. Mapkep omnocpenoBaHHbII
or6op (MAS — marker assisted selection), mpumeHeHEe MOJIEKYISIP-
HBIX MapkepoB B cenekuuu pacrenuil. (I1Koc-2.2)

[TonGop poauTENnsCKUX Map U CKPUHUHT MOJUMopdu3Ma, co3aHue
KapTUPYIOIIEH MOMY/ISINH, YUET PACIIEIUIEHUS MOJIEKYIISIPHBIX Map-
kepoB, ananu3 cuerienus ([1Koc-2.1, [TKoc-2.4).

Tema 3. OCHOBEI TeHe-
THYECKOTO KapTHPOBa-
HUSL

4. | Tema 4. Jlokycsl konu- | KauecTBeHHBIE, KOMTMYECTBEHHBIE MpH3HaKkH, MeToabl QTL kapTupo-
YECTBEHHBIX IPU3HA- | BAaHUS: aHAJIU3 OJIMHOYHBIX MapKepOB, UHTEPBAJIILHOE KapTHPOBAHUE.
KOB (QTLs — | (ITKoc-2.1, TTKoc¢-2.2, ITKoc-2.3, [TKoc-2.4)

quantitative traits loci).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabnuia 6
IlpumMeHeHNe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTEJIbHBIX TEXHOJIOTHI

e HanmeHoBaHMe HCIIO/IB3YeMBIX
i Tema u popma 3ansiTus AKTHBHBIX 1 HHTEPAKTHBHBIX 00pa3oBa-
TeJbHBIX TeXHOJIO0THH (popM 00yueHus1)
1. | Tema 1. CoBpemeHHBIE Me- JI AKTHBHas HEUMHTAIMOHHAS (popma: mpobdIiem-
TOJIbI CEJICKIIUN PACTCHUIN Hasl JICKITUS
2. | Tema 1. CoBpeMeHHbIE Me- I13 WNuTtepaktuHas opma: MacTep-Kiace
TO/JIbI CEJICKIIMHU PaCTCHUN
3. | Tema 2. Monekymsipasie map- | 13 Kpyrasriii cron
KEpBbl.
4. | Tema 3. OcHOBBI reHETHYE- I13 WNHuTtepakTuBHas hopma: MacTep-Kiace
CKOTO KapTUPOBaHMUSL.
5. Tewma 4. JIokychl KomuecTBeH- | JI Jlekuus-Busyanuzanus
HbIX npu3HaKoB (QTLs —
quantitative traits loci).
6. | Tema 4. Jlokycel konuvectBeH- | [13 Kpyruslii cron
HbIX npu3HaKoB (QTLs —
quantitative traits loci).

6. Tekyuuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUHASI ATTeCTANUS 110
UTOraM OCBOEHUS TUCUUILIHHBI

6.1. TunoBbie KOHTPOJIbHbIE 3a]aHHUs WJIH HHbIe MATePHAJIbl, HEO0X0IMMbIE
JJISl OLEHKU 3HAHUA, YMEHUI M HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH

1) IIpumepbl TECTOBBIX 3aJaHMIT JI51 TEKYIIET0 KOHTPOJISA 3HAHMI 00y4aro-
M XCH

1. Pectpunupyroiinie 3HI0HYKI€a3bl — 3TO:
a) (GepMeHTHI, pacleIUIIIomue aByxienoyeunbie Mojiekysbl JIHK pactenwit (npa-
BUJILHO)
b) depmenTsl, pacmensione ogHonenoucyHbsie Mosekyisl JJHK Bupycos
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c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)

c)
d)

a)
b)

c)
d)

a)
b)

c)

a)
c)
d)
a)

c)
d)

dbepMeHTHI, paciierisioniue apyxienoyeunsie Mmosekynbl JIHK Bcex Buaos
AJIEPHOE BEILIECTBO

2. ®epMeHTOB, 00JIaIal0IINX PECTPUKTA3HOU aKTUBHOCTBIO U3BECTHO:
bonee 1500

bonee 600 (npasunvro)

Menee 50

Menee 300

3. T'enb-anextpodopes npumeHsieTcs 1Is:

Paznenenuss 6eKOB M HYKJIEMHOBBIX KUCIIOT (MPAGUIbHO)
Pazjienenus TOMBKO HYKJIGMHOBBIX KHCIIOT
AKKYMYJTUPOBaHUSI HYKJICHHOBBIX KUCJIOT

CuHTe3a HYKJICHHOBBIX KHUCIIOT

4. YxaxuTe NpaBUWIbHYIO 3aKOHOMEPHOCTH IIpH pasnaenenuun moisekyn JJHK rens-
ANEKTPOdOpe30M:

Uem MeHblIIe pa3MeP MOJIEKYI, TEM MEJICHHEE OHU IBUKYTCS

Uem MeHbIIIe pa3Mep MOJIEKYJ, TEM ObICTpEe OHU ABUKYTCS (MpABUIbHO)

Yewm Oosbliie pa3Mep MOJIEKYII, TEM OBICTpEE OHU JBUKYTCS

Bcee monekynsl IHK aBrKyTCsSt ¢ OIMHAKOBOW CKOPOCTHIO

5. 3a xomoM anekTpodopesa CIeNAT Mo:
ConHity

Hanpsoxenuro

[TepeMeriennto B resie KpacuTeNs (MpasuivHo)
KomnuectBy Oydepa B KroBeTe

6. Pectpuxknuonnsiii ananus JJHK B uricToM BHe IPUTO/ICH 71 aHAIH3A!
TIa3MuI OaKTEPHH (npasuibHo)

XJIOPOILJIACTOB

T€HOMOB pacCTeHUH

MHUTOXOHJIPUMN

7. Pecrpuxknus u JJHK ruOpuanzanus — KOMIOHEHTHI:
RFLP mapkepHoil cucteMsl (npaguivho)

SCAR mapkepHO CUCTEMBI

RAPD mapkepHO#l cucteMbl

AP-PCR mapkepHOii cHCTEMBI

8. Ykaxure mpaBuiIbHYIO TIocienoBaTenbHOCTH [T P-ammmudukarym:
JleHaTtypanuusi, CHHTE3, OT/KHUT

JleHaTypatusi, OT)KUT, CHHTE3 (NpasuibHo)

CuHTe3, OTKUT, JeHATypalus

OTxur, CUHTE3, IEHATYpalHs

12



9. Henarypanus {HK npoucxoaut npu temmneparype:
a) 36-40°C
b) 40-65°C
c) 70-85°C
d) 90-95°C (npasunvho)

10. AGOpeBuatypa 1l «IOAMMEPAZHOM LIEMHOM peakluy C MPOU3BOJILHBIM Ipaii-
MUPOBaHHEM»:
a) RFLP
b) SCAR
c) RAPD
d) AP-PCR (npasunvro)

IIpumepHbIe BONPOCHI ISl MOATOTOBKH K KOHTPOJIbHBIM padoram

OyHKIMOHAJIbHASI TCHOMUKA U €€ MPUMEHEHUE B CEJIEKITUU PACTCHUIA.

depMeHThI peCTPUKITUH, UX IPUMEHEHUE.

CexBeHUpOBaHUE, HA3HAYCHHE, IPUMEHEHUE B CEJIEKIINN PACTCHUN.

CayzepH-rubpuu3aius, Ho3epH-THOPUAN3AIINS.

Pectpuniupytomue 3H10HyKII€a3bl; TPUHIIAIT MAPKUPOBAHUS HA OCHOBE UX HC-

MI0JIb30BAHUSI.

6. I[ML[P-mapkepsl, X Ha3HAYEHUE U UCTIOIB30BaHUE, TUITBI MAPKEPOB B 3aBUCUMO-
CTH OT JUIMHBI TIpaiiMepa.

7. IlpumeHeHne MOJEKYISIPHBIX MAPKEPOB B CEJIEKIIMU PACTEHUH - MapKep orocpe-
noBanHas cenekius (MAS — marker assisted).

8. Tlonmumepasnas uennas peakuus (I1L[P), paznenenue u Buzyanuzanus npoayk-
TOB aMIUTA(UKAIUH.

9. Tloabop poaUTENBbCKUX MAP AJIA CO3IAHMS KAPTUPYIOIIEH OIS, TUITBI Kap-
TUPYIOIIUX TOMYISIAN

10. Mukpoappeii uyunbl — co3ganue, stansl JJHK Mukpoappeii sxcriepuMenTa, rnpu-
MmeHenue [JHK muxpoappeii B cenekiiuu pacTeHUn

11. Mapkepsl IPU3HAKOB PACTEHHI B CEIEKIINU, OCHOBHBIE KJIACCHI MOJIEKYIISIPHBIX
MapKepoB.

12. JIokychl konnuecTBeHHBIX pu3HaKoB (QTLs — quantitative traits loci) B cenek-
IUU PACTCHU.

13. Knaccuueckas reHOMUKA, CEKBEHUPOBAaHUE T€HOMOB, CPABHUTEIbHAS TCHOMHKA
U UX PUMEHEHUE B CEJIEKIIUHU PACTCHHIA.

14. KayecTBeHHBIC, KOJTUYSCTBEHHBIC MpHU3HAKH, MeTo 16l QTL KapTHpOoBaHwMSL.

15.T'enb — anexTpodopes, Ha3HAUCHNE U UCTIOIh30BAHUE.

16. buonndopmaTika B CEIEKIIUN PACTCHUH.

17. AHanu3 pacuierieHus MOJIEKYISIPHBIX MAPKEPOB U OCTPOCHHUE T€HETHUECKON

KapThI.

ar o
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IIpuMepHbIii NepeYeHb BOMPOCOB, BBIHOCMMBbIX HA MPOMEKYTOYHYIO aTTecTa-
110 (AIK3aMEH)

1. Ananu3 paciuersieHus MOJEKYJIAPHbIX MapKepOB U OCTPOEHUE F'€HETUYECKON

KapTBhlL.

buoundopmaTuka B ceneKuu pacTeHUN.

['enb — anexTpodopes, Ha3HAUECHUE U UCTIOIb30BaHUE.

KauecTBenHbIe, KOMYECTBEHHbBIE MTPU3HAKU, MeTOAbI QTL KapTUpoBaHUS.

Kitaccuueckast reHOMUKA, CEKBEHUPOBAaHNUE TEHOMOB, CPaBHUTENIbHAS! TCHOMHUKA

U UX IPUMEHEHUE B CEJIEKIIMHA PACTCHUI.

6. Jlokycel konnuecTBeHHBIX nMpu3HakoB (QTLS — quantitative traits loci) B cenek-
LU PACTCHUHN.

7. Mapxkepsl IPU3HAKOB PACTEHUH B CENIEKIIMH, OCHOBHBIE KJIACCHI MOJIEKYJIIPHBIX
MapKepOB.

8. Muxkpoappeii yunsl — co3aanue, sransl JJHK mukpoappeit skcnepumenra, mpu-
MeHnenue JITHK mukpoappei B cenekuuu pacTeHun

9. [loxpOGop poaAUTENBCKUX MAp AJSL CO3JAAHMS KapTUPYIOMIEH MOMYJSIUU, THIIbI
KapTUPYIOUIMX MOMYJISLN

10.[Honumepasnas nennas peakuus (I1LP), pazaenenne u Bu3yanuzaius IpoaykK-
TOB aMIUTA(PUKAIUY.

11. IIpuMeHeHne MOJEKYISIPHBIX MAPKEPOB B CEJIEKI[UU PACTEHUI - MAPKEP OIO0-
cpenoBanHas ceiekius (MAS — marker assisted).

12. 1L P-mapkepsbl, uX Ha3HaYEHUE U UCTIOJIb30BaHKE, TUITBI MAPKEPOB B 3aBUCHUMO-
CTH OT JIJIMHBI IIpaiimepa.

13. Pectpurupytoiiiue SHA0HYKII€a3bl; IPUHIIUIT MAPKUPOBAHUS HA OCHOBE UX HC-
M0JIb30BAHUSI.

14. Cay3epH-rubpun3arus, Ho3epH-THOPHIN3AIINS.

15. CekBeHUpOBaHKE, HA3HAYEHUE, IPUMEHEHHUE B CEJICKIIUU PACTCHUIA.

16. DepMeHTHI peCTPUKIINU, UX IPUMEHEHHE.

17. ®ynkuroHaibHasi TCHOMHUKA U €€ IPUMEHEHHE B CEJIEKIIUN PACTEHUM.

arown

6.2. Onucanue nokasareJieil U KpUTEPpHEB KOHTPOJIS yCIIEeBAE€MOCTH, ONMCAHHE
IIKAJ OLleHUBAHUS

ba/uibHO-peUTHHIOBAasl CUCTEMA OLEHKHU
O0beM pelTUHTa COCTABIISET: 3a TEKYIIUH KOHTPOJb - 60% OT HOPMATUBHOTO pEil-
TUHTA JUCIHIUIAHEL, 32 PyOSKHBIA KOHTPOJIH - 20% OT HOPMATUBHOTO PEHUTHHTA JTHC-
[IUTUTHBI U 32 IPOMEXKYTOUYHBINH KOHTPOJb - 20% 0T HOPMATUBHOTO PEUTHHTA TUCITU-
TUJTUHBI.
Texywuti KoHmpo.ib OCYIIECTBIIICTCS B TEUCHHUE ceMecTpa B (hopMe TECTUPOBAHUS U
ycTHOTO ompoca. OH MO3BOJISIET OIICHUTH YCIIEXH B yueOe Ha MPOTSKEHUH CEMECTpA.
Pyb6escnwviii konmponw npoBoauTcs 1 pa3 B TeueHue ceMecTpa B COOTBETCTBUM € pado-
yeil yueOHOM MpOrpaMMOM JUCIUILIMHBI C IIEBIO ONPEICICHUS CTETICHN YCBOCHHS
Marepualia COOTBETCTBYIOIIMX Pa3/IesiOB IUCIUIUIMHBL. Buj pyOexxHOro KOHTpOJS -
KOHTpOJIbHasl padoTa.

Ilpomedsicymounwiii KOHmpoab — 3K3aMeH, IPUHUMAEMBIN B TPAIUIIMOHHON hopMe.
14



Hakomienune pedTiHra no AUCHUIIMHE TPOUCXOUT B COOTBETCTBUM C (DOPMYIION:

R nucu.= R Tek.+R py0.+R wuror., rae

R nucu.— ¢pakTuyeckuid peMTUHT CTYI€HTA, MOJYyYEHHBIN UM 10 OKOHYAHUH U3yUYEHUs
JTUCLUIINHBI,

R Tek. — pakTHueckuil peUTUHT 1O TEKYIEMY KOHTPOJIIO, BHIIOJIHEHHOMY B TEUEHHE
nepuoja o0y4eHus,

R py0. — paktuyeckuii pedTHHT 110 pyOexKHOMY KOHTPOJIIO, BHITOJIHEHHOMY B TEUEHUE
nepuoja o0y4eHus,

R utor. — ¢pakTuyeckuii peMTHHT TPOMEKYTOUYHOTO KOHTPOJIS (9K3aMEHa).

Tabmuma 7
CucremMa peiTHHIOBOM OLIEHKH

OreHOYHBIE Cpe/ICTBA base
YcTHBIH orpoc 0-1 2-3 4 5
TectupoBanue 0-1 2-3 4 5
Kpyrmsrii cron 0-4 5-6 7-8 9-10
KonTposnsHast paborta 0-4 5-6 7-8 9-10
DKk3aMeH 0-8 9-13 14-17 18-20
Onenka Heyn. YnosJ. Xopomo OT1an4HO

[Tocemenue KU U MPAKTUYECKUX 3aHATHIA
[Mocemaemoctn <85% 86-88% 89-91% 92-100%
Bbamnnst 0 10 20 30

[TocemaeMoCTh pacCUUTHIBACTCS, KAK OTHOIICHHE YKCIIa TPOMYIIEHHBIX 3aHATUN K 00-
HIEMY YHUCITY 3aHATHU.

MakcumMajabHoe uucjio 6aaaoB — 100

Jliist momycka K caade sK3aMeHa Mo JUCITUTUIMHE HE0OXO0UMO:

- (aKTUYECKUI PEUTHHT CEMECTPOBOTO KOHTPOJIS JOJKEH COCTaBIATh Oosee 50% ot
HOPMATUBHOTO PEHTHHIa CEMECTPOBOT'0 KOHTPOJsS i auciuiumebl (Rdakt.cem >
50% Ruopm cemecTp), T.€. TOKEH ObITh IOCTUTHYT OPOTOBBIN PEUTHHT;

- JIOJ>KEH OBITh BBIMOJIHEH O0bEM ayIUTOPHBIX 3aHATUH (BKIIOYAs MOCEIICHUE JIeK-
1K), TPEAYCMOTPEHHbBI YYEOHBIM TUIAHOM.

PelTHHIOBBII 02J171, BLICTABJISIEMbI CTYACHTY
PeiiTrHTOBBIN OayI
(B % oT Makc. 6aa 3a IUCIUIUIMHY)

OrieHKa 1Mo TPAAUIITMOHHOM ITIKajIe

85,1-100% OTnaHO

65,1 -85 % Xoporo

60,1 —-65 % Y 10BIIETBOPUTEITHHO
Memnee 60 % HeynoBneTBopuTensHO
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/. YueOHO-MeTOAMYECKOe U HH(popManMoHHOe o0ecnieyeHre JUCHUIIHHBI
7.1 OcHoBHasI IMTEpaTypa

1. HOemmOanenko, H. B. [IpakTukym 1no MojieKyasipHO-O0MOIOTMUECKUM METOaM
: yueObHoe mocobue / H. B. IlpimOanenko, A. A. XKykosa, I1. C. Kyapssiega.
— Cankrt-IletepOypr : PTTIY um. A. U. I'epuena, 2020. — 116 c. — ISBN
978-5-8064-2888-3. — Tekcr : 31nekTpoHHbIN // JIaHb : 3I€KTPOHHO-0MOIHO-
teunas cucrema. — URL.: https://e.lanbook.com/book/252530 (.

2. O6mas cenekius pacrenuii / 10. b. Konosanos, B. B. ITeutenes, T. W. Xymna-
napus, B. C. PyGen. — 5-e uzn., crep. — Cankr-IletepOypr : Jlans, 2023. —
480 c. — ISBN 978-5-507-45737-3. — TekcT : anekrponHsiii // Jlanb : amek-
TPOHHO-OMOJIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/282386

7.2 J1onoJIHUTEJIbHAS JIUTEpaTypa

1. I'mazko B. U. JIHK-TexHonoruu B reHETUKE U CENEKINU : Kypc jekuumii / B. U.
I'maszko, T. T. I'mazko ; BcepocculCknil Hay4YHO-UCCIENOBATEIbCKUN
unctutyT puca (Kpacuonap). - Kpacnonap : BHUHUP, 2006. - 399 c.

2. KanamnukoBa, Enena AnatonbeBHa. COBpeMEHHBIE aCMEKThl OMOTEXHOJIO-
run: yueOHo-meToauueckoe mocooue / E. A. Kamamuukosa, P. H. Kupakocsiu;
Poccuiickuii rocynapcTBeHHbli arpapHbiii yauBepeutetr - MCXA um. K. A.
TumupsizeBa (MockBa). — DJeKTpOH. TeKCcToBble JaH. — MockBa: PITAY -
MCXA um. K. A. Tumupszesa, 2016 — 123 c.: puc., Ta6iu., 8. wi. — Koin-
nekuus: YueOHas u yueOHO-MeToAndecKas JuTeparypa. — Pexxum noctymna :
http://elib.timacad.ru/dl/local/324.pdf.

3. Ilandunosa, Onbra ®egopoBHa. OOIIas OHOIOTHS: TOMYIIIEHO Y4eOHO-METO-
TUYECKUM 00beIMHEeHHEeM By30B PD mo arpoHoMuueckoMy oOpa30BaHUIO B
KauecTBe Yy4eOHOTo IOCOOMS ISl CTYJAEHTOB BY30B, OOYYAIOUIUXCS 10
Hanpasienuto "Arponomus" / O. @. [landunosa, H. B. Ilunsmiukosa; Poc-
CUICKHUI rocyaapcTBeHHbIN arpapHbiil yHuBepcuteT - MCXA um. K. A. Tu-

mupsizeBa (MockBa). — OJEKTpOH. TEeKCTOBble AaH. — MockBa: PI'AY-
MCXA umm. K. A. Tumupszesa, 2011 — 115 ¢. — Komnekuus: Yuebnas u
yueOHO-MeToaudeckas nureparypa. — Cucrtem. tpeboBanus . Pexum no-

cryna: http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-
metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya biologiya/o
bshchaya_biologiya.doc. Pesxum nocryma: http://elib.timacad.ru/dl/local/obsh
chaya_biologiya.pdf.

4. I'muk b. MonexkynsipHass OuotexHonorusi. IIpuHIMIBI M TOpUMEHEHUE
yuebnuk / b. I'muk, JI. [Tactepnax ; pen. mepeoga H. K. AnkoBckwuii. - M. :
Mup, 2002. - 589 c.
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http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-%20metodicheskie_izdaniya_kafedra_fiziologii_rasteniy/obshchaya_biologiya/o%20bshchaya_biologiya.doc. Режим
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf

8. Ilepeyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /IJI51 OCBOCHUS U CIUILIMHBI (MOIYJIA)

1. Japanese Society for Plant Cell and Molecular Biology -
http://lwww.jspcmb.jp/english/index.html (oTkpbIThI JOCTYTI)

2. Plant Biotechnology Journal - http://eu.wiley.com/WileyCDA/WileyTi-
tle/productCd-PBI.html (otkpseiThIii OCTYM)

3. Plant Molecular Genetics http://www.ndsu.edu/pubweb/~mcclean/plsc731/in-
dex.htm (oTKpbITHIN HOCTYI)

4, CDGIICpaJ'IBHOC rocyaapCTBCHHOC 6IOII)KGTHOC YUPCKACHUC «Poccuiickas rocy-
napctBeHHas ouonuorekay (PI'BY «PI'by) - http://www.rsl.ru (oTkpbIThIi J10-
crym)

5. T'ocynapcTBeHHOe HayuHOe yupexaeHue LleHTpanbHas HaydHas CeIbCKOX03s1M-
cTBeHHasi OubnuoTtexka Poccuiickoil akageMuu CelbCKOXO3SHCTBEHHBIX HayK
(THY IHCXB Poccenbxo3akamemun) - http://www.cnshb.ru (otkpsiTeiii mo-

CTyI)
6. Springer Science+Business Media - http://www.springer.com (OTKpbITBIH 10-

cTym)
7. Researcher@ d®opym - Uudopmanmonnslii neHtp - http://www.researcher-at.ru/
(OTKPBITBIN JOCTYM)

9. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXO MM O 15l
OCYIIeCTBJIEHHsI 00Pa30BaATEILHOI0 MPOLECCa MO AMCIUIINHE

JIeKIMOHHbIC AyIUTOPUHU, AYTAUTOPUHU JIJI MPOBEACHUS MPAKTUYECKUX 3aHITUI
OCHAIIICHHBIC CPEJICTBAMU MYJIbTUMEINA, OMOTEXHOJIOTHYECKas JJabopaTopusi OCHA-
IIeHHas MPpUOOpaMu, HHCTPYMEHTAMU U MaTepHaJIaMH JIJIS TIPOBEICHUS 1abopaTop-
HBIX 3aHSITHH.

Ta6nuna 8 CBenennst 06 00eCIeYeHHOCTH CIICIMATN3UPOBAHHBIMU
ayJIMTOPUSIMH, KAOMHETaMH, TA00paTOPUIMHU

HauMeHOBaHMe CIeIIMAJIBHBIX
noMelneHui (Ne yueOHOro kopmyca,
Ne ayauropun)

OcHaIleHHOCTH ceNMaAJbLHBIX
nmoMeneHum

1 2
Y4eonbiii kopmyc Ne30, ayguropuu CroJ1bI, CTYJIbS, MapKepHas JI0CKa
Ne206, 207, 211 IlpakTHyecKue 3aHATHA,
IPYIIOBBIE U UHAW- BUIYaJIbHBIC
KOHCYJIbTAllUH, TEKYIIHI KOHTPOJIb,
MPOMEKYTOYHAs aTTECTAIUs U

CaMOCTOSTEIbHAS
paboTa CTYISHTOB
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http://www.jspcmb.jp/english/index.html
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JlabopaTopus cejieKIUH, TEHETUKH U Habop HEHTPUPYT, JIHK-

O0MoTex- HOJIOTUM OBOLIHBIX KYJAbTYP, aMIUTH(PUKATOPBI,

JladopaTopusi: IIPOBEICHUE NIPAKTUYECKUX | DIIEKTPOPOPETUUECKOE 000PyAOBaAHUE

3aHATUI st pasgenenust ¢parmentoB [IHK,
naboparop- HBIN u

CTEPEOMUKPOCKONBI (B T.4. C (PIroo-
pecueHIueii),  cneKTpoPpoTOMETPHI,
JaMH- ~ HapHBIC OOKCHI IS
CTEpUIIbHON paboTHI €

KyJIbTypOil  KJIETOK W  TKaHew,

aBTOKJIaB, MIeH-  Kep-MHKyOarop,
TEpPMOMHKYOATOPBI
3aj1 1J151 CaMONOATOTOBKHU: Komnproreps! — 20 wr. Ctossl — 39
LenTpanbHas HayYHAst OMOINOTEKA HMCHU | 1ir Wi- fi

H.N.
XKene3noa. KomnproTepHbIii
YUTAILHBIN 31 (ka0. Ne 144)

O6mexutue. Komuara s camornoarotoBku| CTOJBI, CTYIIbSI.

10. MCTO}]I/I‘IGCKI/IG PEKOMEHIANUA CTYJACHTAM 110 OCBOCHHUI0O TUCIHUILJIMHBI

OcHoBHO 00BeM MaTepuasa CTyJeHTY He0OX0IUMO OCBOUThH CAMOCTOSITENIbHO
B COOTBETCTBHH C TEMaMU ISl CAMOCTOSITEIbHON MOATOTOBKU U3 Tabmuiel 5. s mo-
Jy4eHUs MPaKTUUYECKUX HABBIKOB pa0OTHI C MOJIEKYJISIPHBIMU MapKepaMmu KpalHe pe-
KOMEHJyeTcs ToceniaTh npakTudeckue 3anatusa no Beiaenenuto IHK, moctanoBke
[TIP, akTMBHO y4acTBOBAaTh B JUCKYCCHUSX M OOCYKIEHHUSX MOCBSIIEHHBIX padoTe C
MOJIEKYJISIpHBIMU MapkepaMu. [Ipy BO3SHUKHOBEHUHU BOIPOCOB — Cpa3y yTOUYHSTH He-
NOHSTHBIE MOMEHTHI y TpenojaaBaresis, T.K. padoTa ¢ MOJIEKYJISIPHBIMH MapKepaMu
UMEET MHOKECTBO OCOOEHHOCTEH, KOTOPhIE MOTYT IMOBIUSTH HA KOHEYHBIN pPe3yIbTaT.

Buabi u popmbl 0TPAOOTKM NPOMYIIEHHBIX 3aHATHH

CtyzaeHT, MpOIyCTUBIINHN 3aHATHS 0053aH NMPEJOCTABUTH U 3AIIUTUTD KOH-
CIIEKT MO MPOITYIIEHHOW TEME.

12. Metoauyeckue peKoMeHIalMN MPENoAaBATe M 110 OPraHu3aluu 00y4YeHus
0 INCIHHUIJINHE

[Tenaror, mpoBoAsAIINI 3aHIATHS JOJDKSH 00J1a/1aTh BEICOKOW KBaM(PUKaMeH n
OTIBITOM TIPOBEJICHUS MOJICKYISIPHO-TEHETUUECKUX uccieaoBanuii. Heooxomnumo pas-
OupaTbCs B HIOAHCAX PabOTHI C MOJEKYISIPHBIMUA MapKepaMmu, YTOOBI TIPH HEOOXO0 1 -
MOCTH ObLTa BO3MOXXHOCTh UCIIPABUThH OMHUOKY CTYJIEHTA U CKOPPEKTUPOBATH HCTIOIb-
3yeMble TTPOTOKOJIBI B 3aBUCHMOCTH OT BHJIa KyJBTYPHI U THIA Mapkepa. Jlis ycmern-
HOTO OCBOCHHS MpeAMETa HEOOXOIUMO TTEPUOINIECKA OPTAHI30BBIBATH O0CYKICHHUS
U JUCKYCCHH 10 TEMaM JUCITUTUTHHBI.

Bce mpaktuueckne pabOTBI HOCSAT CTPOro MpoecCHOHATBHBINA XapakTep.
HaBbikn, mory4eHHbIC TIPH BBITTOJIHEHUH dTUX Pa00T, IPUTOMSITCS CTYACHTY Ha BCEX

sTanax oOydeHus, IPU MOJTOTOBKE BBIMTYCKHOW pabOThl Maructpa v B npodeccuo-
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HaJIbHOM JEATEIBHOCTH.

[Tpu mpemojgaBaHuM Kypca HeoOXOIMMO OpMEHTHPOBAThCS HA COBPEMCHHBIC
00pa3oBaTelIbHbIC TEXHOJIOTHH ITyTeM HCII0JIb30BaHMs ITPYIIIOBOTO crocoba o0yueHus
Ha CEMUHApCKUX U MPaKTHYECKUX 3aHATHUSAX, pa3bopa KOHKPETHBIX CHTyallHd H
MHTEPaKTHBHOTO OOCYXIEHHUS Ppe3y/bTaTOB HCCIIE0BATENIbCKUX y4eOHBIX pabor.
Peanuzaiug COBpEMEHHOro ImojAxoaa  IOJKHA obecrneynBaThCd  IIHPOKHUM
HCIIOJIB30BAHIEM aKTUBHBIX MHTEPAKTUBHBIX (POPM NPOBECHUS 3aHATHM, NOCELICHUE
npoGWIBHBIX HAay4YHO-HUCCIIEI0BATEIbCKUX yUIpeXIeHUH ¥ TIOBBICUTB HHTEPEC K
M3yUYEHMI0 AWCUMIUIMHBL ~ 3ajavedl  NpernojaBaTeNss — sBISACTCS  INPHUBEICHHC
MAKCUMAIBHOTO KOJMYECTBA TMO3UTHBHBIX IPUMEPOB YUPEXKICHHH H CHELUATHCTOB
MOOUBIIMXCS BBICOKHMX pe3ylbTaTOB B CBOMX OTpaciix OMOTEXHOJOIUH, I
CTUMYJIMPOBaHUS HMHTEpeca CTYACHTOB K yriyOJeHHOMY H3y4YeHHIO JaHHBIX

JUCIUATIIIAH.
Iporpammy paspabora.in:

Monaxoc C. I'., a.c.-X.H., mpodeccop

% ﬁnonmcn)
(no#mcb)

Jime A.T., acCCUCTEHT
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PELEH3US
Ha pado4yro nporpaMmy JHCHUILIHHBI “CoBpeMeHHbIe MeTObI cejiekuu pactenuin» OIIOIT
BO no nanpasiaenuio 35.04.05 «CanoBoacTBo», HANPaBJIEHHOCTh «BHOTEXHOJIOTHA U CcesleK-
IMs pacTeHuin (KBaTu@uKanus BbINYCKHUKA — MATHCTP).

MounaxocoMm I'puropuem @enopoBuyem, reHepanbHeiM aupektopoMm OO0 «CenekunoHHas
craamust M. H.H. TumodeeBa», kaHAMIATOM CEIIBCKOXO3SHCTBEHHBIX HAYK, CTAPITUM HAYYHBIM CO-
TPYAHHUKOM (Jlajiee M0 TEKCTY PELEH3EHT), IPOBeIeHa peleH3us pabodeil porpaMMbl UCHUIIIMHbI
«CoBpeMeHHble MeTobl cenekuuu pactenuin»y OIIOII BO no nanpasnenuto 35.04.05 — "CanoBon-
CTBO", HAIIPaBJIEHHOCTh «BUOTEXHOJIOTHS U CENEKIHs pacTeHUi» (Marucrparypa) pa3paboTaHHOH B
OI'BOY BO «Poccwuiickuii rocynapcTBeHHbli arpapHblil yauBepcureT — MCXA nmenu K. A. Tumu-
psizeBa», Ha Kadeape OOTaHUKH, CEJIEKIIMM U CEMEHOBOJCTBA CaJ0BbIX PACTEHUH (pa3paOOTUMKU —
Momnaxoc Cokpar ['puropseBud, 3aBeayromuii kadenpoi, 1. c.-X.H., npodeccop, Diamun SkoB
TapacoBud,accucTeHT Kadeapsl).

PaccMoTpeB npezcTaBiieHHbIE HA PELIEH3UI0 MaTepUaibl, PELIEH3EHT MPHUIIEN K CIeIyIOIUM
BBIBOJIAM:

1. [IpenbsiBneHHass paboyas mporpamMmma JUCHUILUIMHBI «COBpEMEHHBbIE METOJbl CEeNeKLNU
pactenuit» (nanee mo tekcry [Iporpamma) coomsememsyem tpedoBanusm ®@I'OC BO no nanpasie-
auto 35.04.05 — "CamoBoactBo". [IporpamMma codepoicum BCE OCHOBHBIC Pa3Jielibl, COOmMEencmsyem
TpeOOBaHUSAM K HOPMAaTUBHO-METOJUUYECKUM JOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyansnocms yieOHOW TUCIMIUIMHBI B paMKax pean-
3armuu OIIOIT e nodnescum commenuro — TUCIUATIIINHA OTHOCUTCS K 6a30BOM YaCTH Y4eOHOTO IUKIIA
—bl1.

3. IpencraBnennpie B [Iporpamme uenu TUCHMIUIUHBI coomeemcmeayiont TPeOOBAHUSAM
®OI'OC nanpasnenus 35.04.05"CanoBoactso".

4. B cootBetctBuU ¢ [Iporpammoii 3a qucruminHoi “CoBpeMEHHBIE METObI CETIEKIINH pac-
TEeHHI» 3aKperieHo 1 komnemenyusn. fuctiunnuna “CoBpeMEHHBIC METOIbI CEJICKIIUA PACTEHUN» U
npeacrasneHHas [Iporpamma cnocobna peanuzosams €€ B 00BSIBICHHBIX TPEOOBAHUSX.

Pe3ynomamul 00yuenusn, npenctaBieHusie B [IporpaMme B KaTeropusx 3HaTh, yMeThb, Blia-
JETh coomeemcmayom CenuduKe U COAEPIKAHUIO TUCITUTUTAHBI U 0eMOHCMPUPYIOM 803MOICHOCHIb
MTOJTYYCHUS 3asIBJICHHBIX PE3YJIbTATOB.

5. O6mas Tpyno€MKOCTh AUCIUIUIMHBI «COBPEMEHHBIE METOJIbI CEJICKIIMU PACTEHUN» CO-
craBisieT 5 3au€THbIX eauauI] (180 gacon).

6. Mudopmanms o B3aMMOCBSI3HM W3y4aeMbIX AUCIUIUIMH U BOIIPOCAM HCKIIFOUYCHHS JTyOJIH -
pPOBaHUS B COJCP)KaHUU JUCHHUIUIMH coomeemcmayem NerucTBUTenbHOCTH. JuciuminHa «CoBpe-
MEHHBIE METOJbI CEJICKIMU PACTeHHiI» B3auMocBsaA3aHa ¢ Apyrumu auciumirHaamu OITOIT BO u
yuebHoro minaHa no HanpasieHuio 35.04.05 — "CanoBoAcTBO" ¥ BO3MOKHOCTH TyOIUPOBAHUS B CO-
JIepKaHUHU OTCYTCTBYET.

7. TlpencraBnennas IIporpamMma mpearnosaraeT MCIOJIb30BaHHE COBPEMEHHBIX 0OpaszoBa-
TEJIbHBIX TEXHOJIOTUH, UCTIONIB3YEeMbIE MPHU peaTn3alii pa3InuHbIX BUIOB yueOHO# paboThel. Dopmbl
00pa3zoBaTeNIbHBIX TEXHOJIOTUH_coomeemcmayom crieliupuKe TACIUILTAHBL.

8. Ilporpamma nucuumuinHbl «COBPEMEHHBIE METOJIbI CEJIEKIIMKM PACTEHUI» MpeIoaraet
3aHSTHUS B UHTEPAKTHUBHOU hopme.

9. Bunsl, conepxaHue U TPyAOEMKOCTh CaMOCTOSTENILHON pabOThI CTYIEHTOB, MPEACTaB-
nennsie B Ilporpamme, coomeemcmsyrom TpeOOBaHHSIM K TOATOTOBKE BBIMTYCKHHUKOB, COJIEpXa-
uMces Bo @I'OC BO nanpasnenus 35.04.05 "CagoBoactso".

10. IlpencraBnennsie u onucanubie B [IporpamMmme hopMbl mekyuyeti OlIEHKH 3HAHUH (OTpOC,
B ¢opme 0OCYyXIeHUS OTIACNbHBIX BOMPOCOB, TECTUPOBAaHWE, KOHTpOJIbHAs paboTa), coomeem-
cmesyrom criennduke TUCIUTUIMHBI U TPeOOBAHUSAM K BBIITYCKHUKAM.

11. VYyebHO-MeTOqMUecKoe oOecredyeHrne AWCHUIUIMHBI — TPEICTABICHO:  OCHOBHOM
JTUTEPaTypol — 2 WMC-TOYHHUKA, JOMOJHUTENBHON nuTepaTypoil — 4 HauMeHoBaHUs, MHTepHeET-
pecypcel — 12 ncTouHU-KOB M cooTBeTcTBYeT TpeboBanusiM @I'OC BO wnanpasnenus 35.03.05 -
«CagoBoaCTBOY.

Meroauueckue peKOMEHJAIMU  CTyA€HTaM U METOJUYECKHUE PEKOMEHAALNHU
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[IPENOaBaTeISM I10 OpraHH3aluy 00y9eHus MO JMCUMILUTHHE JAlOT MPECTABIEHHE O CenuduKe
00y4enus 1o aucruiuae «COBPEMEHHBIE METOIbI CENeKITUH pacTeHum».
®opma IPOMEKYTOUHOTO KOHTPONS 3HAHHi CTYJEHTOB, NPeIyCMOTpeHHAs IIporpammoii,
OCYIIECTBIIACTCS B pOpME 3K3aME€Ha, YTO COOTBETCTBYET CTATYCy JHUCIHIUIMHEL, KaK JHCITAILIHHEL
6asoBoif yacTu yyebHOro muKiIa — b1 ®I'OC BO nHanpaenenus 35.04.05 "CanoBoncTso”.
OBIIIHE BBIBO/IbI

Ha ocHOBaHMM NpPOBENEHHOrO pPENEH3UPOBAHHS MOXHO CI€aTh 3aKTIOYEHHE, UTO Xapakrep,
CIPYKTYpa U COJepKaHHE paboded IporpaMMbl JHCHUILTHHBI «COBpEMEHHBIE METOMbI CENeKIIHH
pactenuity OIIOIT BO no manpasnenmio 35.04.05 - «CanoBoicTso. HanpaBiaeHHOCTh «CelleKnus,
TeHETHKA W OMOTEXHOJNOTHS CAfOBBIX KyIbTYp»  (KBJIH(DHMKALMS BBITYCKHHKA — Marucrp),
paspaborannas DiyymasiM S T. accucrenToM u  Monaxocom Cokparom I'puropsesudem,
3aBe/lylOMMM  Kadenpoli GOTAHMKH, CENeKIMH M CEMEHOBOJCTBA CAJOBBIX DACTEHHMH, /.C.-X.H..
npodeccopom, cootserctByeT Tpebosanmam ®I'OC BO, COBPEMEHHBIM TPEOOBAHUAM KOHOMHMKH,
PbIHKA Tpy/a U IO3BOJMT NpH €€ peansallii yCIEmHO 00ecTieYnTh (JOPMHPOBAHUE 3aSBICHHBIX
KOMITETCHLIMHA.

Penensent: Monaxoc ['puropuii ®enoposuy, renepaisHsiil aupextop OO0 «CenekumonHas cTaHIHS
umenn H.H. Tumodgesay, xkanmmar cenbckoxo3sitcTBeHHBIX HAyK, cTaprumii HaYYHBIA COTPYIHHK

-
f

«30» aBrycra 2024 .
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