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AHHOTAIIUA
padoyeil nporpaMMbl y4eOHO JUCHUILTHHBI
b1.B.10 «CoBpeMeHHas cesleKIUsI pacTeHHI»
JUIsl IOArOTOBKM Maructpa no HampasiieHuto 06.04.01 buonorus
HarpaBJeHHOCTH «bronnpopmaTuka»

Heanb ocBoeHusi UCHUNIMHBI: GOPMUPOBAHUE Y MAruCTPAHTOB YIIIyOJICH-
HBIX TPOPECCUOHANIBHBIX 3HAHUN 00 OCHOBHBIX COBPEMEHHBIX METOaX MOJIEKYJISIp-
HOM T€HETHUKU — MOJIEKYJISIPHOE MAPKUPOBAHUE, CO3IAHUE KAPTUPYIOIMIMUX IMOIYJIs-
U, pa3paboTKa TCHETUYECKUX KapT, JIOKAIN3AIHs JTJOKYCOB KOJTUYECTBEHHBIX MPHU-
3HAKOB, HAIIPABJICHHBIX HA TMOBBIMICHUE dY)PEKTUBHOCTA U YCKOPEHUE CEICKIINOH-
HOro nporecca. O3HAKOMIIEHHE ¢ OCOOCHHOCTSIMH CONIPOBOKJICHHS CEJICKIUHU, CO-
BPEMEHHBIMHU MOJIEKYJISIPHO-TEHETHUECKUMH MHCTPYMEHTAMHU MPU CO3aHUU UCXO/I-
HOTO MaTepuasna, CeJIEKIIMOHHBIX MOMYJANi, 0TOOpEe U P CO3[JaHUU YUCTHIX JIU-
HUUW CaJIOBBIX KYJIbTYP

MecTo JTUCHUNIMHBI B y4€0HOM IJIAHE: TUCIUIUIMHA BKIIIOUEHA B 4acTh yueo-
HOTO IJ1aHa, (OPMUPYEMYIO YHaCTHUKAMU 00pa30BaTEIIbHBIX OTHOIICHUH 10 HaINpaB-
seanto moarotosku 06.04.01 bruomornsa

TpeboBanusi K pe3yJbTaTaM OCBOEHHS JUCIHHUIUIMHBI: B PE3yJIbTaTe OCBOE-
HUSI JUCHMIUIMHBL (POpMUpPYIOTCS cheayronme komnereHumn: 1 npodeccronanbHast [TKoc-
2 (ITKoc-2.1; ITKoc-2.2; ITKoc-2.3; I1Koc-2.4).

Kparkoe cogep:xkanue qucumiuinabl: J(ucuuminuia “CoBpeMEHHas CeeKIUs
pacTeHuil» npu3BaHa JaTh CTYJEHTY TEOPETUUECKHUE 3HAHUS U TIPAKTUYEC- CKUE HABBIKU
B 00JIaCTH MOJIEKYJIIPHBIX METOJOB CEJICKI[MM pacTeHUil. PaccMOTpeHbl OCHOBHBIC
METOJIbI MOJIEKYJIIPHOW T€HETUKH, BO3MOXHOCTH MHTEHCU(UKAIIUU CEJIEK- [IMOHHOM
paboThl ¢ ux npuMeHeHweM. Ocoboe BHUMaHHME YJEJIEHO TaKUM METOJaM Kak:
MOJIEKYJISIPHOE MapKHUpOBaHUE, TEHETUYECKOE KapTupoBaHue u np. [IpencraB- jeHs
BOIIPOCHI UHTETPALIMA COBPEMEHHBIX (MOJIEKYJIIPHO-TEHETUUECKUX ) U KIIACCH- YECKUX
(rubpuauzarusi, OTOOpP) METOJIOB CEJEKIMH, TO3BOJISIIONIMX CO3/1aBaTh, WICH-
TUPUIMPOBATH U MOAJACPKUBATH IIEHHbIE TE€HOTUIIBI, UCIIOIb3YEMbIEC TIPU CO3JaHUU
YUCTBIX JIMHUM, COPTOB U F1-rubpumos.

Oo6mas TpyaoemMkocTs aucuumiannbl: 108/3 (dacki/3au. ej.)

IIpoMe:KyTOUHBIN KOHTPOJIb: 3a4ET

1. llesab ocBOEHUS TUCHMILIMHBI

enbto ocBoeHUs AUCUUILIMHBI “COBpEMEHHAs CENEKIUSI PACTCHHID) SIB- JISIETCS
dbopMHpOBaHUE y MAaruCTPAaHTOB YIIYOJICHHBIX NTPO(ECCHOHATBHBIX 3HAHUN 00
OCHOBHBIX COBPEMEHHBIX METOAAaX MOJICKYJIIPHOW T'€HETUKU — MOJIEKYJISIPHOE MapKH-
pOBaHUE, CO3/IaHUE KAPTUPYIOMIMX MOMYJISAINNA, pa3paboTka TeHETUIECKUX KapT, JIO-
KaJIM3aIus JIOKYCOB KOJIMUECTBEHHBIX MPU3HAKOB, HATIPABJICHHBIX HA MOBBIIICHHE (-
(EKTUBHOCTH U YCKOPEHHUE CEIEKIIMOHHOT0 mporecca. O3HaKOMIEHHE C OCOOCHHO-



CTSIMU COIIPOBOXKIACHUSA CEIEKIUU, COBPEMEHHBIMU MOJICKYJIIPHO-T€HETUYECKUMU WH-
CTPYMEHTAaMH IIPU CO3JAHUU MCXOJHOTO MaTepralla, CEJIEKIUOHHBIX IMOIYISLINN, OT-
Oope U Npu CO3JaHUU YUCTBIX JINHUWA CaJOBBIX KYJIbTYP.

2. MecTo TMCUMILIMHBI B y4e0HOM Tpolecce

Jucuumnnuna “CoBpeMeHHas CeJIeKUHs PACTEHHI BKIIFOUEHA B YaCTh Y4€OHOIO
IUTaHa, (GOpPMUPYEMYIO ydYacTHHKamu oOpa3oBaTelbHbIX oTHomeHud (b1.B.10).
Peanuzauus B nucummivae “CoBpeMeHHas celleKusl pacteHui» tpedoBanuii @I'OC
BO, OIIOIT u Yuebnoro mnana mo HampaBieHuto 35.04.05 «Ca- moBoacTBO» s
MOJATOTOBKM MaruCTpOB HAIlPaBJIECHHOCTH «BHOTEXHOJIOTHS U CeNeK- LU PACTEHUIN.

Hucimnumaa  “CoBpeMEHHast  CEeJeKUUsl pacTEeHUl»  SBIKIETCS  OCHOBO-
HOJIATAlOIIEH 1JIs U3yUEHUs CIeAYoIuX Juciuming: «buonndopmaruka», « Tennen-
LIMY B Pa3BUTHH TEXHOJIOTHI CEJIEKIIMA U CEMEHOBOJCTBA», «I ' eHOMHKA pacTEHUI».

Oc00EHHOCTBIO AUCLMIUIAHBI ABIAETCS (POPMHUPOBAHUS Y 00YUAIOLIUXCS MTPE/-
CTaBJIEHHUS O COCTOSIHUM CEJEKLUH OBOIIHBIX, IUIOJOBBIX U JIEKOPATUBHBIX KYJBTYD,
KJIACCUYECKHUX U COBPEMEHHBIX METOJIaX CO3JaHMUsl UCXOJIHOTO MaTepuasa, OCHOBHBIX
JTanax CeJIEKUUOHHOTO MPOLECCa, MOJEKYISIPHBIX CIIOCO0AaX YCKOPEHHUS CEJIEKIUOH-
HOTO IPOIECCa, METOAAX OLICHKU XO3SIMCTBEHHO LIEHHBIX IPU3HAKOB, MOJIEKYJISIPHOU
onosoruu.

Pabouas mporpamma qucuuiuinHbl “COBpEMEHHBIE METOJIBI CEJIEKI[UU pacTe-
HUID JJ11 UHBAJIMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBBS pa3pada-
THIBA€TCS MHIAUBUIyAJIHO C yU€TOM OCOOCHHOCTEHN NCUX0(U3NUECKOT0 pa3BUTHUS, UH-
JTUBUAYaTbHBIX BO3MOXXHOCTEN U COCTOSIHUSA 3/10POBbs TAKUX 00YYaOLTUXCS.

3. [lepevyenn NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs MO JUCHUILIHHE «MeToabl
MOJIEKYJISIPHOM OHOJIOTHH B CEJICKIUMN», COOTHECEHHBIX C IVIAHUPYEMbIMHU
pe3yJbTaTaMHi 0CBOCHHUsI 00Pa30BATEJIbHOM NPOrPaMMBbl

N3yyenue naHHOW y4eOHOW MMCIMIUIMHBI HAMpaBlieHO Ha (GOPMHUPOBAHUE Y
00y4Jaromuxcsi KOMIETCHIINH, TPEeACTaBICHHbBIX B Ta0uile 1.

4. CTpyKTYypa M cojJep:KaHue TUCHUILTHHBI

4.1 PacnipeneJieHue TPYA0EMKOCTH JMCHUIIJIMHBI 110 BUIaM padoT
1o ceMecTpam
OOm1ast TpyI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4.ex. (108 wacon), ux pac-
npejesieHre 1o BUAaM paboT ceMecTpaM MPEACTABICHO B Tabuiie 2.



TpeﬁoBaHnﬂ K pe3yjJbTarTaM 0CBOCHUA y‘l€6HOﬁ AUCIHHUITIIIMHBI

Taomumna 1

B pesynbTare uzyuenus yueOHONU AUCHUILIIMHBI 00 y4YarOUIecs JOHKHBIL:

BIIMSIHUS YCIIOBUI
Ha IIPOSIBJIICHUE UX
MIPU3HAKOB U
CBOVCTB

BOJCTBa

Ne Kon Conepxxanue
KOMIIe- | KOMIETEHUUH (MU WNHuaukaTopbl KOMIETEHIUI
/i , 3HATh YMETh BIIAJIETh
TEHIIAN e€ JacTn)
[TKoc-2.1 OcyiiecTBisier uH-
(hopMaIMOHHBIH MTOKCK 110 HH- HaBpikamu ncrnosb3oBa-
OcHoBHble 0a3bl 1aHHBIX | OCYIIECTBIATh KpUTHYE-
HOBALIMOHHBIM TE€XHOJIOTUSIM . . HUS TIOUCKOBBIX CUCTEM,
. Hay4HBIX CTaTed B CETH | CKUU aHAJIU3 OIyOJIMKO-
(3nemMeHTaM TEXHOJIOTHUll), cop- . 0COOEHHOCTH ITOUCKA I10
" WnTepHer BaHHOW HHpoOpManuu
TaM ¥ THOpuaM ceabCKOX 035 - KJIIOYEBBIM CJI0BaM
CTBEHHBIX KYJBTYpP
[TIKoc-2.2 Opranusyer nposeje-
HUE KCIEPUMEHTOB (I10JIEBBIX,
OcHoBHbIe TUIBI MOJIEKY- | IlogoOpaTh mnporpammy
J1a00PATOPHBIX OIBITOB) IO
Opranusyer 3a- JSPHBIX MapKepoB, uc- | i nposeacHus IILP B | HaBsikamu noctaHoBKu
orieHke () PEeKTUBHOCTU HHHO-
KJIQJIKY ITOJIEBBIX U . MIOJIB3YEMBIX B MOJIEKY- | cooTBeTCTBUM C TuIoM | I[P Ha pa3nu4HbIX aM-
BAI[MOHHBIX TEXHOJIOTUH (3J1e-
71a00paTOPHBIX OMbI- . JSIPHO-TEHETUYECKUX HC- | MapKepa U ero 0COOEHHO- npuKaTopax
MEHTOB TEXHOJIOTUI), COPTOB U
TOB B paMKax UCIIbI- CJIEZIOBAaHUSIX CTSMU
. rUOpUIOB B YCIOBUSAX MTPOU3-
1. | [IKoc-2 | TaHus pacTeHUi U

[TKoc-2.3 ITpoBoaut 06paboTKy
pe3yabTaTOB, MOJYYCHHBIX B
OTIBITAX C UCTIOJIH30BAHUEM Me-
TOJIOB MaTeMaTU4ECKOI cTaTH-
CTHKHU

Metoasl MaTeMaTHUe-
CKOM CTaTUCTHKH U UX
BO3MOKHOCTb IIPUMEHE-
HUS B MOJIEKYJISIPHO-Te-
HETHYECKHX MCCIIe/IOBa-
HHSX

Hcnoap30BaTh METOJBI
MaTeMaTHYEeCKON CTaTH-
CTMKH IIpU 00paboTKe pe-
3yJIbTATOB MOJIEKYJISIPHO-
TeHETUYCCKHUX HCCIIEIOBa-

HUH

HaBbikamu cratuctuye-
CKOI1 00paboTKH pe3yiib-
TaTOB HKCIIEPUMEHTOB

[TKoc-2.4 ['0TOBUT 3aKIIIOUECHUS
0 11€71eCO00Pa3HOCTH BHEAPEHUS
B ITPOM3BOJICTBO UCCIIEI0BaH-
HBIX TEXHOJIOTU, COPTOB U T'M-
OpuI0B pacTeHUI Ha OCHOBE

daHaJIn3a OIIBITHBIX AAaHHBIX

KunroueBbie mokaszarenu ey
CIIEKTUBHOCTH IOJTy4YEHHbI
pe3yNbTaToOB

WuTtepnpeTupoBars pe-
3yJbTaThl aHANIM3A JIaH-
HBIX 1 Ha OCHOBaHUHU HUX
JlaBaTh 3aKJIIOUYEHUE O Lie-
71eco00pa3HOCTH JaTbHEH-
KX UCCIIETOBAHUI

Hasbikamu orieHkm pe-
3yJbTAaTOB DKCIIEPUMEH-
TaJIbHBIX JAHHBIX




Tabmumna 2
PacnipenejieHue TPY10EMKOCTH TUCIMILIHHBI 10 BUAaM PadoT MO ceMecTpam

TpynoémkocTb

Buna yueoHoii padoTbl wac.
OO01mast Tpy10éMKOCTb TUCIUIUTMHBI IO Y4eOHOMY IIIaHy 108
1. KontakTHas padora: 36,25
AyauTtopHas padota 36,25
8 Mmom uucie:
nexyuu (J1) 12
npakmuveckue 3ansimus (113) 24
KOHCYIbmayuu nepeo 3a4enom -
KOHMaxmuas paboma Ha npomedcymounom koumpoine (KPA) 0,25
2. CamocrositenbHas padora (CPC) 71,75
camocmosimesnbHoe U3yieHue pazoenos, Camono020mosKa 71,75
(npopabomka u nogmoperue 1eKYyuoOHH020 Mamepuala u ma-
mepuana yueOHUKo8 u yueonvlx nocoouti, no020moexa K 1aoo-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUIM, KOJIOKSUYMAM U
m.o.)
Iloozomoeka k 3auemy (Konmpoiv) -
Bun mpoMexxyTO4HOTO KOHTPOJIS: 3ager

4.2 Conep:xaHue TUCHUNINHBI

Ta6nuua 3
TemaTu4eckui UIaH y4eOHOM JUCHMILIHHBI

HaumeHoBaHue pa3/iesioB U TeM AyauropHas pacora HTCEPAIIT
" Bcero J 113 IIKP pHas
AUCHMILIMH (YKPYITHEHHO) pabora CP
Paznen 1 MoJiekyJIsipHbIe METO/IbI 108 12 24 - 71,75
CeJIeKIMHU
Tema 1. CoBpeMeHHBIC METOJBI Ce- 26 4 6 - 17
JIEKIIUU PACTEHUMPACTECHH.
Tema 2. MosnekysipHbIE MapKephl. 26 2 6 - 17
Tema 3. OCHOBBI F€eHETUYECKOTO Kap- 26 4 6 - 17
TUPOBAHUA.
Tema 4. JIoKyCBbl KOJIHYECTBEHHBIX 26 2 6 - 20,75
npusnakoB (QTLS — quantitative traits
loci).
KonrtakTHas pabora Ha 0,25 - - 0,25 -
npoMexkyTouHoM KoHTposie (KPA)
HToro mo iucuuIInge 108 12 24 0,25 71,75




Pa3znen 1 MoJiekyJasipHble METOABI CeJIEKIUH

Tema 1. CoBpeMeHHas! CeNeKIUs PACTCHHI.

Ilepeuenb paccMaTpUBAEMBIX BOIIPOCOB: OCHOBHBIE ATAIbl TEXHOJIOTHU PEKOM-
ounantHoit JIHK, depmentsl pectpukuuu, cay3epH-ruOpuan3aiusi, GepMeHTHl pe-
BEpC-TPAaHCKPHILIMH, TonumepasHas nenHas peakuus (I1L[P), ceksenupoBanue.

Tema 2. MonekymspHble MapKephl.

[lepeuens paccMaTpuBaeMbIX BOITPOCOB: OCHOBBI MOJICKYJISIPHOTO MapKHpOBa-
HUS, KpaTKass UCTOPHS MOJICKYJISIPHOTO MapKUPOBaHMS, KJIAaCCU(PUKAINAS MOJICKYJISP-
HBIX MapKepoB, (PEpMEHTHI, THIBI MOJEKYJISIPHBIX CHUCTeM MapkupoBanus: RFLP,
RAPD, DAF, SSR, SCAR, SNP, AFLP. Mapkep onocpenoBanusiii otoop (MAS —
marker assisted selection), mpumMeHeHre MOJIEKYISIPHBIX MAapPKEPOB B CEJICKIIMH pacTe-
HUI.

Tema 3. OCHOBBI T€HETHYECKOTO KapTUPOBAHUSI.

[lepeyenb paccMaTpuBaeMbIX BOIIPOCOB: MOAOOP POAMTENHCKUX Map U CKpU-
HUHT NMoJauMop(du3Ma, CO3IaHUE KapTUPYIOIIEH MOMyJIALHNH, YUYET PACILIEIIEHUs MO-
JIEKYJISIPHBIX MapKepOB, aHAJIU3 CLEIIICHUS.

Tema 4. Jlokychl KoaruecTBeHHBIX nmpu3HakoB (QTLs — quantitative traits loci).

[Tepedens paccMaTprBaeMbIX BOIPOCOB: KadecTBEHHBIE, KOJIMUYCCTBEHHBIC MIPHU-
3Hakd, MeToapl QTL KapTUpOBaHHS: aHAIU3 OJAWHOYHBIX MApKEPOB, HHTEPBAIBHOEC
KapTHPOBaHHE.

4.3 Jlekuuu ¥ NPaKTHYECKHE 3aHATHS

Tabmuia 4
CopepxaHue JIeKUMH M NPAKTUYECKUX 3aHATHHA M KOHTPOJIbHbIE MEPONIPUSITUSA
®DopmMupyemM Bun
Ha3zBanue o bI€ KOHTPOJIb
Ne Ne 1 Ha3BaHMe JIeKU U/ MPaKTHYeCKuX/ P Koa-Bo
pa3aelia, o KOMIIETCHIIN HOIro
n/n CEMHUHAPCKUX 3AHATHH qJacoB
TEMbI n Meponpus
THA
Pazgen 1. MoJieky/isipHble METOABI CeIeKIIUU
Jlexius Ne 1-2 [IpumeHeHne METOI0B
MOJICKYJIsipHO# Ononoruu B ceneknun | [1Koc-2.1 - 4
ACTCHUM
Tema 1. Co- D
[Tpaktrueckoe 3anstre Ne 1.
BpEMEHHBIC .
I «Brinenenue JIHK u3 pacturensHoi
1 TKaHW» BbIJieJieHne TotanpHoi JJHK
JICKIIH pac= aCTCHUS, OIpE/CICHIE KOHIICHTpa IKoc-2.2
TeHuMpacre- p » OTpE P [MKoc-2.3 VYerHbiid
o unu Beienennon JIHK, 3arpsisHeHHO- 6
HUM. [MKoc-2.4 ompoc
CTH ee OelkaMH U APYTUMH Bellle-
CTBaMH C TTOMOIIBIO CIIEKTO(OTO-
METpa, a TaKkKe crocodamM pa3BeieHus
u xpaHenus BoiaenenHon JJHK.




n/n

Ha3Banmue
pasznea,
TEeMBI

Ne 1 Ha3BaHMe JeKIMi/ MPAKTHYECKUX/
CEeMUHAPCKHUX 3aHATHI

Dopmupyem
ble
KOMIIeTeHI !
U

Bug
KOHTPOJIb
HOT'0
Meponpust
THSA

KoJa-Bo
JacoB

[TpakTrdeckoe 3austue Ne 2.
«Boraenenue JJHK u3 pactutensHol
TKaHU OoraTol ()eHOILHBIMH COCIU-
HEHUSMHY» BBIIEICHUE TOTATbHOM
JAHK pacrenus, onpeaeneHue KOHLECH-
tpauuu Beiaenennon JIHK, 3arpss-
HEHHOCTH €€ OeJIKaMH U IPyTUMHU Be-
MIECTBAMHU C TTOMOIIBIO CIIEKTO(OTO-
MeTpa, a TaKXkKe croco0aM pa3BeIeHUs
u xpanenus BeiaeneHHoi JJHK.

TIKoc-2.2
[1Koc-2.3
T1IKoc-2.4

YcTHbIIT
orpoc

Tema 2 Mo-
JICKYJISIPHBIC
MapKephl.

Jlexums 2. MoOJeKyIJIsipHbIE
MapKEPBI.

[1Koc-2.2

YcTHBIN
onpoc

[Ipaktuueckoe 3ansitue Ne 3. Tunsl
MOJIEKYJISIPHBIX CHCTEM MapKHUPOBa-
uus: RFLP, RAPD, DAF, SSR,
SCAR, SNP, AFLP. Mapkep
orocpe- goBaHHbI 0TO0p (MAS —
marker assisted selection),
MIPUMEHEHUE MOJIC- KYJISIPHBIX
MapKepOB B CEJEKIIMH pac- TEHUIl.

[1Koc-2.2

YcerHbli
orpoc

IIpakTnueckoe 3ansatue Ne 4. «[1LIP

anaimu3 ¢ RAPD mapkepamu» Meto-
JIKa [10JIb30BAHUSI OCHOBHBIMU J1a00-

paTopHbIMU IPUOOPAMHU U IPUHA-
JIEKHOCTSIMH, YCBOUTH CITOCOOBI 00pa-
IIEHUs C peaKTUBAMM U CIoco0aMH MX
XpaHEHUsl, OCBOUTh METOJUKY IPUTO-
ToBleHUA peakuuoHHou IILIP cmecu,
MIPOrpaMMUPOBAHNUE TEPMOLIUKIIEpA Ha
OIIPEACICHHBINA PEKNUM, TIOCTAHOBKU

peaKuy aMITU(PUKALIH.

ITKoc-2.2

YcTHBIIT
orpoc

[IpakTnueckoe 3ansatue Ne 5. «[ILIP
anamu3 co SCAR mapkepammy». Meto-
JIVKA TI0JIb30BaHUS] OCHOBHBIMU J1a00-

paTopHBIMU TpUOOpPaMU U MPUHA-
JISKHOCTSIMH, YCBOUTH CITOCOOBI 00pa-
LIEHMSI C peaKTUBAMHU U CIIOCOOaMH HX
XpaHEHUs, OCBOUTbh METOJUKY IIPUTO-
ToBieHUs1 peakuuonHou I[P cmecn,
IIPOrpaMMUPOBAHUE TEPMOLIUKIIEPA HA
oTpesieNIeHHbIA PEXUM, TTOCTAHOBKU

peaKuy aMILTU(UKAIIH.

ITKoc-2.2

YcTHEbIIT
ompoc




Jlexrust 3. OCHOBBI T€HETUYECKOTO

I1Koc-2.1

VYeTHbIi

[TKoc-2.4 4
Tema 3. Oc- | KAPTUPOBAHUA. ompoc
HOBBI T€HETH-
3. [Tpaktuueckoe 3anstue Ne 6. «Kaptu- | I[1Koc-2.1 .
YECKOro Kap- YcerHbi
pytomast nomyssuus» Tumnet kaptupy- | [1Koc-2.4 2
TUPOBaHMUSL. . orpoc
FOIUX TOMYJISIUI
ITpakTrueckoe 3ansTue Ne 7. MKoc-2.1
Pectpukraslii ananms. Mcnonb3oBa- MKoc 2' 4 VYcerHbii 2
HUE PECTPUKTHOIO METO/1a aHAJIH3a B ' orpoc
NPAKTUYECKON CEJeKINH PACTCHUH.
Dopmupyem Bun
Haszpanue . 8 KOHTPOJIb
Ne Ne 1 Ha3BaHMe JeKIN/ MPAKTHYECKUX/ P Koa-Bo
pasjieia, " KOMIIETEeHI[H HOTro
n/n CEMHUHAPCKUX 3aHATHHU qacoB
TeMbI " Meponpust
THA
[TpakTueckoe 3ansatue Ne§. «Ilouck u
aHaJIU3 CYIIECTBYIONINX T€HETUYECKIX
MapKepoB» AHAIU3 MEPCIICKTHB U
BO3MOYXHOCTH HCIIOJIb30BAHUS Map-
. cHeTEM. DaspatoTa P [TKoc-2.1 TECTUPO-
KEPHBIX CHCTEM TaHHBIX JIPY-
p » Pasp ol [MIKoc-2.4 | Banme 1o 2
TUMH HuccienoBaTessMu. [IpuaunHsl
Temam 2,3
HETaTHUBHBIX PE3YyJIbTATOB IPH padoTe
C MapKepaMu Ha JPYTUX MOMYJISIHUIX.
[TpuHIHIB pa3paboTKU MOJIEKYIISIP-
HOTO MapKepa.
Jlexiust Ne4 JIokyChl KOTHMUECTBEHHBIX MKoc-2.1
npusHakoB (QTLs — quantitative traits '
. [MKoc-2.4 2
loci). QTL-ananu3. OcoGeHHOCTH HC-
nosb3oBanus QTL.
[TpakTueckoe 3austue Ne 9.
Paznenenue neneit JIHK anexrpodo-
pe3oM. [locTaHoBKa 1 ITpoBeieHUE [MKoc-2.2
renb-asekrpodopesa mpoaykros ITLP | TTKoc-2.3 VYcrHbrii 4
ammundukaryu. [Ipurorosnenue ara- | I[1Koc-2.4 OIpoc
PO3HOTO TeJIsl, YCTAHOBJIICHUE PEKIMa
Tema 4. JIo- | 31meKTpopOpeTHUECKOro pa3aeaecHus
KYCBI KOJIH- 1ernei B HanpsHKEHHOM TIOJIE.
YECTBEHHBIX IIpakTaeckoe 3ansatue Ne 10.
4, MIPU3HAKOB KadecTBeHHBIC, KOJTUYECTBEHHBIC ITKoc-2.3 .
YcrHbiin
(QTLs — npu3Haku, MeTo il QTL kapTupoBa- [MKoc-2.4 OIDOC 2
quantitative HHS: aHAJIU3 OJMHOYHBIX MapKepOB, P
traits loci). MHTEPBAIbHOE KapTHPOBAHUE.
[MKoc-2.1 Kon-
Pybexnas koHTpospHas paboTa o Te-
vam 1. 2. 3. 4 [MKoc-2.3 TpOJIbHAS 2
T [TKoc-2.4 pabota
[TpakTruyeckoe 3ansTue Ne 11.
«AHanu3 pe3yabTaToB AMEKTpodopesa MKoc-2.2
Y MHTepIpeTanus JaHHbIx». [locTa- ' .
HOBKa I/II:'I I())BG,ZLHCHI/IS relb-3IIeKTPodo 1IKoc-2.3 Yt 2
P P [1Koc-2.4 orpoc

pe3a npoykToB [P ammndukaruu.
WMHTepnperanus noJIy4eHHBIX Pe3yilb-
TaToB.
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Tabmuna 5

Hepeqeﬂb BOIIPOCOB 1JIdA CAMOCTOATEC/ILHOI'0 U3YYCHUS NHCIHHUIIJIMHBI

Ne HazBaumue pa3zjena, Ilepeuenb paccMaTpuBaeMbIX BONPOCOB /IJIsl CAMOCTOSITEILHOTO

n/n TeMbI U3ydeHusl

Paznea 1

1. | Tema 1. CoBpemennsie | OcHOBHBIC 3Tamnbl TexHoJorun pekoMmOuHanTHOM JIHK, dhepmeHTHI
METOIBI CEJICKIIUU pac- | PECTPHUKIUY, cay3epH-TuOpuau3anus, (epMeHTH peBepc-TpaH-
TEHUNPACTECHUM. CKpUITINH, ToumMepaszHas nenHas peakmnus (I1L[P), cekBennpoBanue.

(ITKoc-2.1, TIKoc-2.2, ITKoc-2.3, TTKoc-2.4)

2. | Tema 2. Monekynsip- | OCHOBBI MOJICKYJISIPHOT'O MaPKUPOBAHHUSI, KPATKAsI HICTOPHS MOJICKY-

HBIE MapKephbl. JSIPHOTO MAPKUPOBAHMSI, KJIACCH(PUKAIUS MOJICKYJISIPHBIX MAPKEPOB,

11




Ne Ha3zBaumue pa3zgena, Ilepeuenn paccMaTpuBaeMbIX BOIIPOCOB /1JIsl CAMOCTOSITEIbHOIO
n/n TeMBI H3yYeHUs!
(bepMeHTBI, THUIIBI MOJICKYJSPHBIX CHUCTeM MapkupoBaHus: RFLP,
RAPD, DAF, SSR, SCAR, SNP, AFLP. Mapkep omnocpe/1oBaHHbII
oroop (MAS — marker assisted selection), mpumenenne MoJIEKyIIsAp-
HBIX MapKepoB B cenekiuu pacrenuii. (ITKoc-2.2)
3. | Tema 3. Ocross reme- | 110200p POJMTENLCKAX Map M CKPHHUHT noauMopdusma, co3naHue
THUECKOTO KapTHpoBa- | KAPTHPYIOLIEH MOMYIALMH, yHET PACILEILICHHS MOMIEKYIAPHBIX Map-
HVISL kepoB, ananu3 cuerienus (I1IKoc-2.1, ITKoc-2.4).
4. | Tema 4. Jlokycsl konu- | KagecTBeHHBIE, KOTMYECTBEHHbIE MTpU3HaKH, MeTo sl QTL xapTupo-
YECTBEHHBIX IpPU3HA- | BAaHUS: aHAJIU3 OJIMHOYHBIX MapKEPOB, HHTEPBAIbHOE KapTUPOBAHHUE.
KOB (QTLs — | (ITKoc¢-2.1, IMKoc-2.2, [TKoc-2.3, [TKoc-2.4)
quantitative traits loci).

5. O0pa3oBaTejibHbIE TEXHOJIOTHH

Ta0muna 6
IIpuMeHeHNe AKTUBHBIX H HHTEPAKTHBHBIX 00pa30BaTeJbHBIX TEXHOJOTHH

Ne HaumeHoBaHHe HCII0JIb3yeMbIX
n/_n Tema u popma 3ansaTHS AKTHBHBIX U HHTEPAKTUBHBIX 00pa30Ba-
TeJbHBIX TeXHOJI0rui ((popm 00yueHust)
1. | Tema 1. CoBpemeHHBIE Me- J AKTHBHAsI HEUMUTAIMOHHAs opma: mpodIIeM-
TOJBbI CEIEKIUN PACTEHUN Hasl JeKIUs
2. | Tema 1. CoBpeMeHHBIC Me- I13 WNuTepakTuBHas Gopma: MacTep-Kiace
TOJBbI CEIEKIUN PACTEHUI
3. | Tema 2. Monexynspusie map- | 113 Kpyrastit cron
KEpBbI.
4. | Tema 3. OCHOBBI reHETHYE- I13 WurtepaktuBHas ¢popma: MacTep-Kiace
CKOTO KapTUPOBaHMUSL.
5. | Tema4. Jlokycel konuuecTBeH- | JI Jlexuus-Bu3yanu3anus
HbIX pu3HaKoB (QTLs —
quantitative traits loci).
6. | Tema4. Jlokychl konmmuecTBeH- | [13 Kpyrmsriii cron
HbIX pu3HaKoB (QTLs —
quantitative traits loci).

6. Tekyumii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHAS ATTECTAIUS 110
UTOraM OCBOCHUS IMCHUIIIMHBI

6.1. TunoBbie KOHTPOJILHbIE 3a]aHHsI WJIH HHbIe MaTepHaJibl, HEOOX0AMMbIe
JJIS1 OLlEHKM 3HAHMIA, YMEHNH 1 HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH

1) IpuMepbl TECTOBBIX 3aIaHMI /I TEKYIIEr0o KOHTPOJISA 3HAHU 00y4aro-
Huxcst

1. Pectpunupyronme 3HI0HYKI€a3bl — 3TO:
a) depMeHTHI, pacuieIuIsione apyxienodeunsie Mosekynsl JIHK pacrenuit (npa-
BUILHO)
b) depmenTsl, pacuienstonue oaHoIenouYedHbie Mosiekyisl JIHK BupycoBhepmeHTsl,
paclierisonme apyxuenoyeunsie MoJiekynsl JJHK Bcex BumoB

12



a)
b)
c)
d)

a)

c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

SIIEPHOE BEILIECTBO

2. ®epMEeHTOB, 001aJAI0NINX PECTPUKTA3HOM aKTUBHOCTHIO U3BECTHO:
Bbonee 1500

bonee 600 (npasunvro)

Menee 50

Menee 300

3. I'enp-anmexTpodopes mpuMeHsIeTCs s

Pa3nenenust 6e1KOB M HYKJICHHOBBIX KUCIIOT (MPABUTLHO)
Pa3neneHust TONBKO HYKIICMHOBBIX KUCIIOT
AKKyMyJIMpOBaHHS HYKJICHHOBBIX KHCIOT

CuHTe3a HYKICHHOBBIX KUCIOT

4. YkaxuTe NpaBUIbHYIO 3aKOHOMEPHOCTH Tpu pazaeneHuu moiekyn JJHK remns-
AeKTpodope3om:

Yewm MeHblIE pa3Mep MOJIEKYJ, TEM MEJJIEHHEE OHU JABUXKYTCS

Yem MeHbIIIE pa3Mep MOJIEKY, TEM ObICTPEE OHU ABUKYTCS (NpaABUTbHO)

Yewm Ooibliie pa3zMep MOJIEKYJ, TEM ObICTPEE OHU JIBUXKYTCS

Bce monexynbl JIHK 1BUKyTCSI ¢ OMMHAKOBOI CKOPOCTHIO

5. 3axomoM anekTpodopesa CIesT Io:
Comnuiy

Hanpsoxenuro

[lepemMelieHuIo B resie KpacUTeNs (HpasuibHO)
KonuuectBy 6ydepa B kroBeTe

6. Pectpukimonnsiii ananu3 JJHK B uncToM Bue npuroieH AJis aHaIu3a;
m1a3Mu 0aKTepuit (npasuibHo)

XJIOPOILJIACTOB

T€HOMOB PaCTCHHUI

MHUTOXOHIPUI

7. Pectpukimus u JJHK ruGpunuzaius — KOMIIOHEHTHI:
RFLP mapkepHoii cuctemsl (npasuivbho)

SCAR mapkepHoii cucTeMbl

RAPD mapkepHOl cucTeMbl

AP-PCR mapkepHO# crCTeMBbI

8. VYkaxwuTte npaBwIbHYIO MocienoBareabHocTh [ P-ammmudukarmm:
Jlenarypaius, CHHTE3, OT)KUT

Jlenatyparius, OT>)KHUT, CHHTE3 (NpasuibHO)

CuHTE3, OTXKUT, ICHATYpalns

OTxur, CHHTE3, IEHaTypalus
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9. Jenarypauus JJHK npoucxoaut npu Temneparype:
a) 36-40°C
b) 40-65°C
c) 70-85°C
d) 90-95°C (npasunvho)

10. AGOpeBHAaTYpa IS «IIOJTUMEPA3HOM IIEMTHON PeaKiuu ¢ IPOM3BOIBHBIM Ipaii-
MHPOBAHHEM»:
a) RFLP
b) SCAR
c) RAPD
d) AP-PCR (npasunvno)

IIpuMepHBbIe BONPOCHI 1151 MOATOTOBKH K KOHTPOJIbHBIM padoTam

OyHKIIMOHAIbHASI TEHOMHUKA U €€ TPUMEHEHUE B CEJIEKIIMN PACTEHUIA.

DepMEHTHI pECTPUKIIUU, UX TIPUMEHEHHE.

CekBeHHNpOBaHUE, Ha3HAYCHNE, IPUMEHEHUE B CEJIEKIIMY PACTEHUN.

Cay3epH-rubpuan3anys, HO3epH-TUOpUAN3ALIHSL.

Pectpunupyromue 3H10HyKII€a3bl; IPUHLINII MAapKUPOBAHUS HA OCHOBE UX UC-

II0JIb30BaHU.

6. IILP-mapkepbl, UX Ha3HAYEHUE U UCTIOIB30BAHUE, TUITHI MAPKEPOB B 3aBUCHMO-
CTHU OT IJIMHBI ITpaiiMepa.

7. IlpumeHeHHEe MOJEKYJSPHBIX MapKEPOB B CEJIEKIIMU PACTEHHI - MapKep onocpe-
nosanHas cenekius (MAS — marker assisted).

8. IMomumepasznas nennas peakuus (I1LIP), paznenenue u Buzyanusanus npoayk-
TOB aMIUTU(UKAIIIH.

9. IMoxbop poauTeNbCKUX Map AJISA CO3AAHUS KapTUPYIOIICH MOIMYJISIITUH, TUITBI Kap-
TUPYIOLIUX MOMYJISIUNA

10. Muxkpoappeit unmsl — co3ganue, dtanbl JJHK Mukpoappeit sxkcniepumenTa, mpu-
meHnenue JIHK Mukpoappeil B cenekuum pacTeHun

11. Mapxkepsl IPU3HAKOB PACTEHHUI B CEJIEKIIMH, OCHOBHBIE KJIACChl MOJIEKYJISIPHBIX
MapKepOB.

12.Jlokychl komumaecTBeHHBIX Tpu3HakoB (QTLs — quantitative traits loci) B cenek-
MU PACTEHUM.

13.Knaccuueckast reHOMHKa, CEKBEHUPOBaHUE T€HOMOB, CPaBHUTENIbHAS TEHOMUKA
Y UX IPUMEHEHUE B CEJEKIINH PACTEHUM.

14.KavecTBeHHBIE, KOJTUYECTBEHHBIC NMPU3HAKK, MeTOIbI QTL kapTHpOoBaHUsL.

15.T’enb — snexTpodopes, Ha3HAUYCHUE U UCTIOIh30BaHHE.

16.buonHpopmaTHKa B CEIEKIINN PACTEHUH.

17. Ananu3 pacuienieHus MOJEKYJIIPHBIX MapKEPOB U MOCTPOEHUE T€HETUUECKOM

KapThI.

NAESRC AN
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IIpuMepHDBIii IepevYeHb BONPOCOB, BLIHOCMMbIX HAa MPOMEKYTOUYHYIO ATTeCTa-
om0 (3aver)

1. AHanu3 pacuierieHust MOJEKYJISIPHBIX MapKEPOB U MOCTPOCHUE TeHETHUECKOU

KapThI.

buonndpopmaTika B ceneKIMN paCTCHUH.

['enb — anexTpodopes, Ha3HAUCHUE U UCTIOIb30BaHUE.

KauectBeHHble, KOJIMYECTBEHHbIE MpU3HaKU, MeTo Ikl QTL kapTupoBanus.

Krnaccrnyeckasi reHOMUKa, CEKBEHUPOBAHHE T€HOMOB, CPaBHUTEIbHAS TEHOMHUKA

Y UX IPUMEHEHUE B CEJEKIINH PACTEHUM.

6. Jlokycel koiudecTBeHHBIX pru3HakoB (QTLS — quantitative traits loci) B cenek-
U1 PACTCHUM.

7. Mapkepbl IPU3HAKOB PACTEHUH B CEJIEKIIMN, OCHOBHBIE KJIACCHI MOJIEKYJIIPHBIX
MapKepoB.

8. Muxkpoappeii uunsl — co3aanue, stansl JJHK Muxpoappeit skcnepumenTa, npu-
menenue JIHK mukpoappeil B cenekim pacTeHun

9. Ilonbop poaUTENbCKUX Tap JJs CO3JaHMs KapTUPYIOUIEH MOMyJISIIUK, THIIbI
KAPTUPYIOIIMX NOMYJISIUAN

10.TTonumepasnas uennas peaxius (I1L[P), paznenenue n Bu3yanusamus npoayK-
TOB aMIUTU(UKALIIH.

11.TIpuMeHeHre MOJIEKYJIIPHBIX MAPKEPOB B CEIEKLUHA PACTEHUH - MapKep OIo-
cpenoBanHas cenekiusa (MAS — marker assisted).

12.TILIP-mapkepsl, X Ha3HAUYCHHUE U UCIIOJIb30BAHNE, TUITBI MAPKEPOB B 3aBUCUMO-
CTHU OT JJIMHBI [Tpaimepa.

13. PecTpunupytoiue 3H10HyKJI€a3bl; IPUHIUI MApKUPOBAHUS HA OCHOBE UX HC-
NI0JIb30BaHU.

14. CayzepH-rubpuauzanys, HO3epH-TUOPUIN3ALUSI.

15. CexBennpoBanue, Ha3HAYEHUE, IPUMEHEHUE B CEJICKIIUU PACTCHUIA.

16. ®epmeHTHI PECTPUKITIH, UX TIPUMEHEHUE.

17. ®ynkunoHanbHas FTeHOMUKA U €€ IPUMEHEHHUE B CEJIEKIIMH PaCTEHUI.

absown

6.2. Onucanune noka3arejeil U KpUTEpHEB KOHTPOJIS yCII€eBA€MOCTH, ONMCAHHE
HIKAJI OlleHNBAHUS

ba/uibHO-peUTHHIOBAasi CHCTEMA OLIEHKH
OObeM pelTUHTra COCTABIISIET: 32 TEKYIIUMH KOHTPOJb - 60% OT HOPMATUBHOIO peil-
TUHTa AUCLUIUIAHBL, 32 PyOeKHbIN KOHTPOdb - 20% OT HOpMAaTUBHOTO pEUTHHTA AKC-
IUTUTAHBI U 32 MPOMEKYTOUYHBIM KOHTPOJIb - 20% 0T HOPMATUBHOTO PEUTHUHTA JTUCIIH-
TUJTUHBI.
Texywuti KoHmpoIb OCYIIECTBIISIETCS B TEUEHHE cEMeCTpa B (popmMe TECTUPOBAHUS U
yCTHOTO ornpoca. OH MO3BOJSET OLUEHUTh YCIEXH B yueOe Ha MPOTHKEHUN CEMECTpa.
Pyb6esicnviii konmpoas mpoBoauTcs 1 pa3 B TeUEHUE CEMECTPa B COOTBETCTBUHU C pado-
4yell yaeOHOM MporpaMMoON JUCITUTUTHHBI C TS0 OTIPEICTICHUS] CTETICHH YCBOCHUS
MaTepHuaia COOTBETCTBYIOIINX Pa3/iejOB NUCIUILTHHBI. Bua pyOeKHOTO KOHTPOJIS -
KOHTpOJIbHAs padoTa.
Ipomesicymounvlii Konmpos — 3a4eT, IPUHUMAEMbIH B TPAJAULIMOHHON QopMe.
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Hakonuenne peliTuHra no AMCUUILIIMHE IPOUCXOAUT B COOTBETCTBUM € (POPMYIION:

R nucu.= R Ttek.+R py6.+R uror., riae

R muci.— ¢pakTudyeckuii peTHHT CTy/I€HTA, TOJIYYCHHBII UM 110 OKOHYaHUU U3yYCHUS
JUCIUTUIAHBI,

R Tek. — pakTHueckuii peUTHHT MO TEKYIEMYy KOHTPOJIIO, BBIMIOJIHEHHOMY B TEUCHHE
nepuoaa oOy4eHusl,

R py0. — pakTudeckuii peUTHHT 10 pyOexXKHOMY KOHTPOJIIO, BEIIIOJTHEHHOMY B TEUEHHE
nepuoaa oOy4eHus,

R uTor. — dhakTH4ecKuit pEHTHHT TPOMEKYTOYHOTO KOHTPOIIA (3aueTa).

Tabmuua 7
Cucrema peMTMHIOBOI OIIEHKHU

OueHoYHBIE CpeaCcTBa banbt
YcTHBIH orpoc 0-1 2-3 4 5
TectupoBanue 0-1 2-3 4 5
Kpyrstit cron 0-4 5-6 7-8 9-10
KonTtponsHas pabora 0-4 5-6 7-8 9-10
3auer 0-8 9-13 14-17 18-20
Ouenka Heyn. Yaosa. Xopouo OT1iimyHO

[Mocemenne neKuuii ¥ MPAKTUYECKUX 3aHATHI
ITocemaemocTts <85% 86-88% 89-91% 92-100%
Bast 0 10 20 30

[TocemaeMocTh pacCUMTHIBAECTCS, KaK OTHOILIEHUE YKCTIa MPOMYIIEHHBIX 3aHATHI K 00-
HIEMY YKCILY 3aHATHM.

MaxkcumajibHoe Yuco 0aioB — 100

Jlns onycka K cade 3adera no JUCHUIUIMHE HEOOXO0AUMO:

- (hakTUYECKUN PEUTHHT CEMECTPOBOIO KOHTPOJISI JJOJDKEH cOCTaBisATh 6osee 50% ot
HOPMATHUBHOTO PEUTHHIa CEMECTPOBOTO KOHTPOJS i Aucuuiuinabl (Rdakr.cem >
50% RuopwMm cemectp), T.€. TOIKEH ObITh IOCTUTHYT OPOTOBBIN PEUTHHT;

- JIOJKEH OBITh BBITIOJIHEH 00BbEM ayJUTOPHBIX 3aHATUN (BKJIHOYAs MOCEIICHHUE JIeK-
1), IPEyCMOTPEHHBIN Y4eOHBIM IIJIaHOM.

PeiiTMHIOBBI# 02171, BBICTABJISIEMbIHA CTYACHTY

PeiiTuHTOBBIN OasII O1ieHKa 1o TpaaulIMOHHOM IIKaJjie
(B % ot mMakc. 6aina 3a JUCITUTUIHHY)

85,1-100% OT1inyHO

65,1-85% Xoporiio

60,1 — 65 % VY 10BIIETBOPUTETHHO

Menee 60 % HeynosnetBoputensHo
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7. YueOHO-MeTOAMYeCcKOe M HH(POPMAIHOHHOE 00ecneyeHne JUCIUTTUHBI
7.1 OcHoBHas JIUTEpaTypa

1. Hemmbanenko, H. B. [IpakTukym no MOJIEKYJISIpHO-OMOIOrMYECKUM METOAAM
: yueOHoe nocobue / H. B. IlpimOanenko, A. A. XKXykoga, I1. C. Kyapssiesa.
— Cankr-IletepOypr : PTTIY um. A. U. I'epuena, 2020. — 116 c. — ISBN
978-5-8064-2888-3. — TekcT : a1eKkTpoHHbIH // JIaHb : 37I€KTPOHHO-OMOIHO-
teunas cuctema. — URL: https://e.lanbook.com/book/252530

2. Oo6mas cenekius pactenuii / 10, b. Konosanos, B. B. ITsutbues, T. U. Xyma-
napus, B. C. Pyb6en. — 5-e uzn., crep. — Canxkr-IletepOypr : Jlans, 2023. —
480 c. — ISBN 978-5-507-45737-3. — TekcT : anekTpoHHsiii // JIaHb : dek-
TPOHHO-OMOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/282386

7.2 JlonmosTHUTEIbHAS JINTEpPaTypa

1. I'nmazko, Banepuit MBanoBuu JIHK-TexHOJIOTMHM B T€HETUKE U CEJIEKIUU
[Tekcr] : kypc sneknuii / B. U. I'masko, T. T. I'nasko ; Becepoccuiickuii Hay4qHO-
uccienoBarenbckuii uHCTUTYT puca (Kpacnonap). - Kpacnonap : BHUUP,
2006. - 399 c.

2. KamamnukoBa, Enena AnatonmbeBHa. COBpeMEHHBIC acCMEKThl OMOTEXHOJIO-
ruM: yaeOHo-MeToauaeckoe nmocodue / E. A. Kanmamnukosa, P. H. Kupakocsn;
Poccniicknii rocynapctBeHHbIN arpapHblid yHuBepceuteT - MCXA um. K. A.
TumupszeBa (MockBa). — DneKTpoH. TeKCTOBble JaH. — Mocksa: PI'AY-
MCXA um. K. A. Tumupszesa, 2016 — 123 c.: puc., Tabm., us. ui. — Kozn-
nexuus: YueOHas u yueOHO-MeToudecKas JuTeparypa. — Pexum gocrtyna :
http://elib.timacad.ru/dl/local/324.pdf. - 3arn. ¢ TuTyn. skpaHa. - DIEKTPOH.
Bepeus ned. myoaukarn. — <URL:http://elib.timacad.ru/dl/local/324.pdf>.

3. IMandwunoa, Onsra ®enopoHa. O61Ias OMOIOTHS: JOMYIIEHO Y4eOHO-METO-
TU4YeCKuM 00beuHeHneM By30B PD o arpoHomMudeckomy 00pa3oBaHHIO B
KaueCTBE Y4eOHOTO IMOCOOusl IJisi CTYJIEHTOB BY30B, OOYYarOUIUXCS IO
HarpasieHuto "Arponomus” / O. @. ITandpunosa, H. B. [Tuneumkosa; Poc-
CUIHCKHUI rOCYIapCTBEHHBIN arpapHbiil yHuBepeuteT - MCXA um. K. A. Tu-

mupsizeBa (MockBa). — DJEKTpOH. TeKCToBble AaH. — MockBa: PI'AY-
MCXA um. K. A. Tumupsszesa, 2011 — 115 c. — Komnekuus: YueOHas u
yueOHO-MeToinyeckas auteparypa. — CucreM. TpeboBanus . Pexxum mo-

cryna: http://wwwe.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-
metodicheskie_izdaniya kafedra_fiziologii_rasteniy/obshchaya_biologiya/o

bshchaya biologiya.docPexum JocTyna :
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf. - 3armn. ¢ tutys.
JKpaHa. - DNEKTPOH. Bepcus rned. myOIMKaIUH. —

<URL.http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf>.
4. MonekynspHas ouorexHosorus. [Ipunuunel u npumenenue [Tekcrt] @ yueo-
Huk / b. I'nuk, . [lactepnax ; pea. nepesoaa H. K. SInkoBckuii. - Mockaa :

17


http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG&Z21ID&I21DBN=RETRO&P21DBN=RETRO&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%93%D0%BB%D0%B0%D0%B7%D0%BA%D0%BE%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://elib.timacad.ru/dl/local/324.pdf
http://elib.timacad.ru/dl/local/324.pdf
http://www.library.timacad.ru/files/elektronnaya_biblioteka/uchebno-
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf
http://elib.timacad.ru/dl/local/obshchaya_biologiya.pdf

Mup, 2002. - 589 c. : puc., Tabxn. - (3apyoexnbiii yaeOnuk). - [lep. ¢ anrm. -
IIpenMm. ykasz.: c¢. 564-576. - 5000 »x3.. - ISBN 5-03-003328-9 (pyc.).
- ISBN 1-55581-136

5. Cenexiys U CEeMEHOBOJICTBO OBOIIHBIX KyJbTyp [Tekcr] : yueOHOe mocooue
JUIs ¢.-X.By30B no crell." [lmogooBoieBoicTBo U BUHOTpagapcTso” / MBan
Annpuanosuu [TPOXOPOB; U.A.Ilpoxopos, A.B.Kproukos, B.A.Komucca-
poB ; ['m.ynp.BeicuLu cpea.c.-x.o0pa3zoBanus M-Ba cen.xo3-Ba CCCP. - M. :
Konoc, 1981. - 447 c. - ISBN 5-10-003099-2

8. [lepeyeHn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOHHOI ceTH
«/HTEpHeT», HEOOXOAUMBIX /IJISl 0CBOCHUS TUCUMILIHHBI (MOIYJISA)

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

2. Plant Biotechnology Journal - http://eu.wiley.com/WileyCDA/WileyTi-
tle/productCd-PBIl.html (otkpeIThIit 1OCTY)

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

4. ®epepanbHOE TOCYIapCTBEHHOE OOKETHOE yupexaeHue «Poccuiickas rocy-
napcTBeHHas oudmuoreka» (PI'BY «PI'by) - http://www.rsl.ru (oTKpsITBIH J10-
CTyI)

5. TocynapctBeHHOe HaydHOe yupexaeHue LlenTpanbHas HayuHast CeIbCKOXO03si-
CTBEHHas OuoOnmorexka Poccuiickoil akaieMHH CelbCKOXO3SWCTBEHHBIX HayK
(THY HHHCXB Poccenbxo3akanemun) - http://www.cnshb.ru (oTkpsiThiid 10-

CTyI)
6. Springer Science+Business Media - http://www.springer.com (OTKpBITBIH J10-

cTyI)
7. Researcher@ ®opywm - Undopmarmonnsiii nentp - http://www.researcher-at.ru/
(OTKpBITBINA JOCTYII)

9. OnucaHue MaTepUAJIbHO-TEXHHYECKOI 0a3bl, HEO0OX0IMMOH 15l
OCYyILIeCTBJIEHHSI 00PAa30BaTEILHOI0 MPOLECCA MO AMCIHUIIHHE

JIeKUMOHHBIC Ay IUTOPUH, AYTUTOPUM JIJI POBEACHUS MPAKTUYECKUX 3aHATUN
OCHAIIIEHHBIE CPE/ICTBAMH MYJIbTUMENA, ONOTEXHOJIOTHYECKas JabopaToprs OCHA-
HieHHast TprudopamMu, THCTPYMEHTaMU U MaTepualiaMu JjIsl IPOBeIeHUs JabopaTop-
HBIX 3aHSATHH.

Tabnuua 8 Cenenust 06 00ecreyeHHOCTH CTIeUAT3UPOBAaHHBIMU ay TUTOPUSIMH, KaOnHe-
TaMu, 1a00paTOPUSIMU

HanmeHnoBaHHe crienMaJbHBIX TOMEIeHHH
(Ne yueOHOrO0 KOpIyca, Ne ay1uTOpuM)

1 2

OcCHAIIEHHOCTh CIEeNHATbHBIX OMeIleHHit
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http://www.jspcmb.jp/english/index.html
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-PBI.html
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-PBI.html
http://www.ndsu.edu/pubweb/~mcclean/plsc731/index.htm
http://www.ndsu.edu/pubweb/~mcclean/plsc731/index.htm
http://www.rsl.ru/
http://www.rashn.ru/
http://www.cnshb.ru/
http://www.springer.com/
http://www.researcher-at.ru/

Yueonslii kopnyc Ne30, aynuropun Ne206, 207,
211 INpakTUyecKkue 3aHATHs, TPYIIOBBIC U UH/IN-
BUyaJIbHbIE KOHCYJIbTAIH, TEKYIIH KOHTPOJIb,
MIPOMEKYTOUHAs aTTECTALUs M CAaMOCTOATEIbHAs
pa0oTa CTyJIeHTOB

Croutbl, CTYJIbSI, MApKEpHAs 10CKa

JlaGopaTopus cejieKIINM, TeHETUKHN U OMOTEX-
HOJIOTHH OBOIIHBIX KYJbLTYP, J1a00paTopus:
MIPOBEJICHUE MPAKTUYECKUX 3aHATHHA

Habop uentpudyr, JAHK-ammmudukaropst,
anekTpodopeTHieckoe 000OpyHIOBaHUE IS
pasnenenus ¢parmento [JHK, mabGopatop-

HBI U CTEPEOMUKPOCKOIBI (B T.4. C (It00-
pecLeHIue), CneKTpoOTOMETphl, JaMHu-
HapHbIe OOKCHI JJIs1 CTEPHJIBHONH paboThI C
KYJbTYPO# KJIETOK U TKaHEH, aBTOKJIAB, IIICH-
KEP-HHKY0ATOP, TEPMOMHKYOATOPBI

3au 1J1s1 caMOINOATOTOBKH: Kommnbrotepst — 20 mwt. Cronst — 39 mr. Wi-
LenTtpanpHas HayuHas 6ubnuoreka umenu H.W. fi
KeneznoBa. KoMIIBIOTEpHBIN YNTATIBHBIN 3a]1
(xab. Ne 144)

OoOmexntue. KomHara 11t caMOIIOATOTOBKA

Croubl, CTYNbSL.

10. MeTouuqecm/Ie PEKOMEHIAAIUNA CTYACHTaAM 110 OCBOCHUIO TUCIHUITIJIMHBI

OcHOBHOI 00BEM MaTepuasa CTyACHTY HEOOXOIMMO OCBOUThH CAMOCTOSITEIIEHO
B COOTBETCTBUH C TEMaMH JIJIT CAMOCTOSTECILHOM ITOATOTOBKH M3 TaOIHIIEI 5. /{715 mo-
Jy4EeHUS MPAKTUYECKUX HABBIKOB PA0OTHI C MOJIEKYISIPHBIMU MapKepaMu KpaiHe pe-
KOMEHJIYETCSl TIOCEIIaTh MpakTUYecKue 3aHaTus 1o BeiaeneHuro JIHK, mocranoBke
[1IIP, akTUBHO y4acTBOBaTh B JIUCKYCCHAX U OOCYKJICHMSIX IMOCBSIIEHHBIX paboTe ¢
MOJICKYJIApHBIMU Mapkepamu. [Ipy BOZBHMKHOBEHHUH BOIPOCOB — Cpa3y yTOYHSTH HE-
MOHSATHBIE MOMEHTHI y TperojaBaTes, T.K. padboTa ¢ MOJICKYJISIPHBIMH MapKepaMu
MMEET MHOKECTBO OCOOEHHOCTEH, KOTOPHIE MOTYT ITOBJIMSITH HA KOHCUHBIN pe3yJIbTar.

Buabl 1 popmMbl 0TPA0OTKHM NPONYIIEHHBIX 3aHATHH

CryneHT, NpomyCTUBIINMA 3aHITHUS 0053aH MPEIOCTaBUTh U 3aLIUTUTH KOH-
CIIEKT IO MPONYIIEHHON TEME.

12. MeToauyecKne peKOMEeH/IAMU MPENoAaBaTeIsiM 10 OPraHu3alHu 00yYeHHsI
0 JUCIHHUILINHE

[Tenaror, mpoBOAAIINIA 3aHITHS TOJDKEH 00J1a1aTh BEICOKOM KBalpuKaiuen u
OTBITOM MPOBEACHUS MOJICKYJISIPHO-TEHETUUECKUX HcciienoBannii. Heooxonumo pas-
OupaTtbcs B HIOAHCAX PaOO0ThI ¢ MOJIEKYJISIPHBIMUA MapKepamu, YTOObI TIPH HEOOX 01 -
MOCTH ObLTa BO3MOYKHOCTh UCTIPABUTH OMHMOKY CTY/IEHTA U CKOPPEKTUPOBATH UCTIOJb-
3yeMbl€ MPOTOKOJIbI B 3aBUCUMOCTH OT BUJA KYJbTYPhI U TUIA Mapkepa. [ ycnen-
HOTO OCBOCHHS TIPEIMETa HEOOXOIMMO TIEPUOIUYECKA OPTAHU30BBIBATH O0CYKICHHUSI
U JUCKYCCHH MO TeMaM JUCUUILIHBI.

Bce mpaktuueckne pabOThI HOCAT CTPOro MPOQPECCHOHABHBIN XapakTep.
HaBbiku, mory4eHHbIC TIPU BBITOJIHEHUH 3TUX Pa00T, MPUTOSATCS CTYJEHTY Ha BCEX
sTanax oOy4eHHs, MPU MOATOTOBKE BBIMTYCKHON pabOThl Maructpa u B npodeccuo-
HAJIbHOM €SATEIIbHOCTH.

Kypca HEOOXOIMMO

IIpn npenonaBaHumn OPUEHTUPOBATBCA HA COBPEMEHHBIE
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06pa3oBaTeIbHbIC TEXHONOTHH Ty TEM MCI10.1:30BaHHUs TPYIIIIOBOrO crioco6a o0yueHus
HA CeMMHAPCKHX M NPAKTUHECKMX 3aHdTigX, pa3dopa KOHKPETHBIX CHTYali H
HHTEPAKTHBHOTO OGCYXIEHHsS pe3ylbTaToR HCCIENOBATENbCKUX yYEOHBIX pabor.
Peanmzaiisi COBPEMEHHOTO I[0fX0Ja 10/KHa 00ecreyuBaThCAd  IIMPOKHM
MCTIONB30BAHMEM aKTUBHBIX HHTEPAKTURHLIY (HOPM IPOBEICHHS 3aHATHH, IOCCIICHHE
MPOGUILHEIX HAYUHO-UCCIENOBAT2IBCKIY  YUPEKICHAH M IOBBICHTh HHTEPEC K
M3Y4eHMIO JUCUMIUIMHBL. ~ 3ajadedl  rperoraBarells —SBIAETCS — NPUBCACHHE
MaKCHMAJILHOTO KOJIMYECTBA TIO3MTUBHAIX MPUMEPOB YUPEXKIACHHUNH U CIELUAINCTOB
JOGHMBIIMXCS BBICOKMX pE3VIETATOB E CBOMX OTpaciusX OHOTEXHONOIWH, VI
CTHMYIHPOBaHHS MHTEpeca CTYIEHTOR K YIIyOJCHHOMY M3Y4eHHIO JaHHBIX
IUCLUIUIHH.

IIporpammy pa3paboTaJjiu:
Monaxoc C. I'., a.c.-X.H., podeccop
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PELNEH3UA

Ha pado4ylo nporpaMmmy aucuMiuiuHbl “CoBpeMeHHas cejiekuus pacrennin» OINOII BO no
HanpasjeHuio 06.04.01 buosiorus , HanpaBJeHHOCTh «buonHpopmaTuka» (KBaaupuKaAUA
BBINIYCKHUKA — MArUCTP).

MounaxocoMm ['puropuem ®denoposuuem, renepainbHbiM gupektopoM OO0 «CenexkunoHHas
cranuus uM. H.H.TumodeeBa», kaHIUAATOM CEIbCKOXO3SHCTBEHHBIX HAyK, CTApIIUM Hay4YHbIM
COTPYIHUKOM (Jajiee TO TEKCTy pPEIEH3EHT), NpOBeIeHa peleH3usi padoyeil MmporpaMMbl
nucuuminabel «CoBpemenHas cenekuus pactenuii» OIOIT BO no nanpasnenuto 06.04.01 buonorus,
HarpasieHHOCTh «bruonndopmarikay (Marucrparypa) pazpadoranaoit B ®I'bOY BO «Poccuiickuit
rocynapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA ummenu K.A. TumupsizeBa», Ha kadeape
MOJICKYJISIPHOM CEJIEKIIUH, KIETOYHBIX TEXHOJOTHH M CEMEHOBOACTBA (pa3paboTumku — MoHaxoc
Coxkpar ['puropbeBud, 3aBeayroniuii kageapo, a. ¢.-X.H., mpodeccop)

PaccmoTpeB npescTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIEI K CIECIYIOIUM
BBIBOJIaM:

1. IIpenbsBnennas padboyas nporpamma AUCUUILUIMHBL «COBpeMEHHAs CeIeKLMs pacTeHU» (aajee 1o
tekcty [Iporpamma) coomeemcmeyvem tpeboBanusasm PI'OC BO mno nampasnenuto 06.04.01
buonorus. IlporpamMma codepowcum Bce OCHOBHBIE pa3fieiibl, coomeemcmeyen TPeOOBaHUAM K
HOPMAaTHUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpeacraBnennas B Ilporpamme akmyanbnocms y4eOHOW IUCHMIUIMHBI B paMKax
peanuzanuu OIIOII re nodnescum comnenuro — NUCUUIUIMHA OTHOCUTCS K 0a30BOI 4acTH y4yeOHOIo
nukia — bl.

3. IllpeacraBnennsie B Ilporpamme yenu ITUCHMILIMHBI COOmemcmeyiom TpeOOBaHHUIM
®I'OC nanpasnenus 06.04.01 buonorusi.

4. B cootBerctBuu ¢ IIporpammoii 3a pucruminHoil «CoBpeMeHHasi CeNeKLUs pPacTeHUI
3akperieHo 1 komnemenyusa. [Jucuyninnna «CoBpeMeHHas CeNeKIUs pacTeHUI» U pecTaBIeHHAsA
[Tporpamma cnocobrna peanuzosams €€ B O0bSIBICHHBIX TPSOOBAHHMSIX.

Pezynomamur 00yuenusn, npencraBieHHble B IIporpaMMe B KaTeropusix 3HaTh, YMETb,
BIAQJIETh coomeemcmeylom cleun(uke | COACPKAHUIO JUCHUUIUIMHBI U OeMOHCHpUpyrom
603MOACHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIBTATOB.

5. O6miast Tpyno€MKOCTh TUCIHILTHHBI «COBpEMEHHAsI CENIEKIUs PAaCTEHUI» COCTaBIsIeT 3
3auétHbix eaunull (108 gacos).

6. Muadopmamuss o B3aMMOCBSI3M H3Y4aeMbIX JUCHUIUIMH M BOMPOCAM HCKIFOYCHUS
NyONuMpoBaHUs B COJEP)KAaHUM AMCLUUIUIMH coomeemcmeyem JEACTBUTENBHOCTH. JlucuuruinHa
«CoBpeMeHHas CceJeKLusl pacTeHWil» B3auMocBsa3aHa ¢ apyrumu aucuuruindiamu OIIOIT BO u
yueOHoro 1m1aHa 1o HanpasieHuto 06.04.01 bronorus 1 BO3MOXXHOCTb TyOJIMPOBaHUS B COJEPKAHUU
OTCYTCTBYET.

7. IlpencraBinennass  [Iporpamma  mpenmosiaraeT  HCIOJIB30BAHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOIOT UM, HCIIONB3YEMBbIE ITPH peaTu3alliy pa3IMYHbIX BUJI0B yueOHOI paboThI.
®opmbl 00pa30BaTENIbHBIX TEXHOJIOTHI_coomeemcmeayrom crienupuKe TUCUUTIIUHBL.

8. Ilporpamma nucrumiuHbl «CoBpeMeHHas! CeNeKIMs PaCTeHHIT» MPeAnoiaraeT 3aHsITus B
WHTEpaKTUBHOU popme.

9. Bunsl, conepkaHue M TPyJOEMKOCTb CAMOCTOSITEIBHONH paboOThl CTYACHTOB, MPEACTaBICHHBIE B
[Iporpamme, coomsemcmesyrom TpeOOBaHUSIM K TOATOTOBKE BBIMYCKHHUKOB, COAEpKAIIUMCS BO
®I'OC BO nanpasnenus 06.04.01 buonorus.

10. Ipencrarinennbie u onucaHHbie B [IporpamMmMe hopMbl mekyujeri ONIEHKH 3HAHUH (0TIpoc,
B (opMe oOCyXaeHUs OTICIbHBIX BONPOCOB, TECTHPOBAHUE, KOHTPOJbHas paboTa),
coomsemcmagyiom creupuKe TUCIHUILUIUHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. VY4yebHO-MeTOoIMUecKoe — oOecrieueHHe  JAUCHUIUIMHBI — NPEACTaBICHO:  OCHOBHOMU
JUTEPATYpO — 2 HCTOYHUKA, AOINOJIHUTENIBHOW JINTEpaTypoll — 4 HamMeHoBaHWs, VHTepHeT-
pecypcel — 12 uctouHukoB u cooTBeTcTBYyeT TpeboBanusiM PI'OC BO nanpasnenus 06.04.01
buonorus.

12. MarepuanbHO-TEXHUYECKOE O0O0ECIIEYCHHE TUCIUIUIMHBI COOTBETCTBYET CHEIH(HKE
JucuUIUIMHBL «COBpEMEHHAas CeNeKIMs PACTEeHHI» U 00ecriedrBaeT UCI0JIb30BaHHE COBPEMEHHBIX
00pa30BaTeNbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOI0B O0YUCHHSI.

13 Meroanyeckue peKOMEHJAMM  CTYyIEHTaM U METOJMYECKHE  PEKOMEHIAINU
IpenojaBaTessiM IO OpraHu3audud OOydeHHsl 1O JUCHMIUIMHE JaioT TPEACTaBICHUE O creuupuke




00y4ueHus mo qucnuruinHe « COBPeMCHAT CEACKIL . PACTSHHI»,
dopMa IMPOMEXYTOUHOI'C KCHTPOJA 344k 1 CTY ICHTOB, IIpeXycMOTpeHHas IIporpammoi,
oCyIIecTBIfeTcS B (OpMe 3aueTa. UTO COOTBCTCIRYET CTaTyCy MMCLMIUIMHBIL, KaK JMUCLMIUTAHBI
6a3oBoit yacTH yueOHoro mukia - b1 @1 OC BO xanpasienns 06.04.01 buonorus..
OBIIML BbIBO/JIbI
Ha ocHOBaHMH IPOBEIAECHHOrO [€TeH3NNCOBAFYS MKHO C/enaTh 3aKIYEHHE, 4YTO Xapakrep,
CTPYKTypa U coaepxaHue paboucii nporraviMel i MTiHE «COBpEeMEHHAs CENEKIUs PaCTEHHI)

OIIOII BO mno mampaBnenuio (0.04.01 buoorus. HanpaBieHHOCTs «brnomH(opMmaTHKa»
(xBayM(UKANUS BBITYCKHUKA — Marncrp). p23paboianag 1 MonaxocoM Cokparom I'puropeesudem,
3aBeAyrOIUM Kadeapoil MOJEKyJIs’PHOH C2IeKIHY . K.Te€TOYHBIX TEXHOJIOTHH U CEMEHOBOACTBA, A.C.-
X.H., mpodeccopom, cootBercTrver Tpefoaruat ®I'OC BO, cOBpeMEHHBIM TpPeOOBaHHAM
3KOHOMHKH, PhIHKA TPyJAa M MO3RO.[MT 110K €€ Nl 1i3aliii YCIenHO o0ecneyuTh HOpMUpPOBaHHE

3asIBJICHHBIX KOMIIETEHIIUI.

Penensent: Monaxoc I'puropmii @ejoporud. rencpaibibiii qupexkrop OO0 «CenexunoHHas
cranmuss um. H.H.Tumodeepar, i JOT_ Cellbek0X02alCTBEHHBIX HAyK, CTapIIMi HayJHBIH
COTPYAHHUK 20y asrycra 2025 .

(noanuce)



