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AHHOTANUSA
padoueii nporpamMmmbl yueOHoi qucuunimabl b1.B.05S «I'enoMuka pacreHuin)
JUISL IOJITOTOBKK Maructpa no HamnpasiaeHuto 35.04.05 «CanoBoacTBo»
HaMpaBJICHHOCTH « TE€XHOIOTHM YCKOPEHHOM CEEKIINU PACTCHUIN

Ieab ocBoenust AUCHUIIMHBI: [loTydeHne SKCIEPTHBIX 3HAHUM B TaKUX 00-
JacTAX, KAK FT€HOMHUKA, TEXHOJOTMAX T€HOMHOTO aHAJIM3a U TEHOMHOE PEIaKTUPOBa-
HUE, U IPUMEHEHHE MOIYYCHHbIX (DYyHAAMEHTAJIbHBIX 3HAHUN M TEXHUYECKHUX Jaldo-
pPaTOPHBIX HABBIKOB ISl ()(HEKTUBHON M YCKOPEHHOM CENEeKIUU CaJOBBIX KYJIBTYP
IIyTEM HCIIOJIb30BaHUsl COBPEMEHHBIX T€HOMHBIX METOJIOB. B COOTBETCTBUH C LIEIBIO
qucuIUInHBL U 3anpocoM ATIK, cTyneHTsl JOIKHBI OCBOUTH (DyHIaMEHTaJIbHBIE OC-
HOBBI COBPEMEHHOW T'€HOMHKH, BKIIOYAIOUIUE: CTPYKTYpy T'€HOMOB, OpraHU3aLHIO
reHoB U Hekogupyromei JIHK B reHoMe, MOOMIIBHBIE JIIEMEHTBI, pa3Mepbl TEHOMOB,
0COOEHHOCTH T€HOMOB PAaCTEHUM, METO/bl aHAJIM3a TEHOMOB, IPUHITUIIBI IOJTOTOBKH
pPaCTUTENBHOIO0 MaTepuana JiJisi CEKBEHUPOBAHUS U O0OpaOOTKU Pe3ysIbTaTOB CEKBe-
HUpOBaHUs ¢ ucnonb3zoBanueM nporpamm FASTQC, pycoQC u multiQC, u ¢umnsb-
Tpalus JaHHBIX C UCIOJIb30BaHUEM MporpaMmbl Trimmomatic, a Takxe yMeTh pado-
TaTh C TEHOMAMH ITyTEM BHECEHHS LieJICHAIIPaBICHHBIX U3MEHEHUN C UCIIOJIb30BAHU-
€M T€HOMHOT'O PEAaKTUPOBAHUSI.

MecTo MUCHMILUIMHBI B Y4eOHOM IUIaHe: JHUCIUIUIMHA BKIIOYEHA B 4acTh,
dhopMUpyeMyI0 y4acTHHKaAMH 00pa30BaTEIbHBIX OTHOIICHWM, y4eOHOro IulaHa II0
HarnpaBJyieHuto noAroroBku 35.04.05 «CanoBoacTBo»

TpeOoBanus K pe3yabTaTamM O0CBOCHHMSI AMCHUILUIMHBI: B PE3YJIBTATE OCBOE-
HUS JUCHUILIMHBI (POPMUPYIOTCS CIEAYIOIIUE KOMIIETCHIIMU: 2 TpodeccuoHaIbHbIe
ITKoc-1 (ITKoc-1.1; TTKoc-1.2; ITKoc-1.3; I1Koc-1.4); I1Koc-2 (ITKoc-2.1; I[TKoc-2.2;
[1Koc-2.3; [1Koc-2.4).

KparTkoe cogep:xanue TMCHUILVIMHBI: B COOTBETCTBUU € 1ENbIO AUCHMUIIIIMHA
BKJIIOYAeT ABa pasznena: Pazpen 1. dyHnameHTanbHbIE OCHOBBI COBPEMEHHOW T'€HO-
MHUKHU M IIPAKTUYECKOE NTPUMEHEHHUE B cesiekunu; Pa3znen 2. 'eHOMHOE peraKkTupoBa-
HUE.

Paznen 1 BkmiouaeT: Posb reHoMuku B 3pPeKTUBHON U yCKOpEeHHOH cenekiuu. OT-
JUYUe TEHOMHUKH OT TeHETHUKHU. VcTopusi BO3ZHMKHOBEHHSI HOBOT'O HAIpPaBJICHUS B
Hayke. [1oJTHOCTBIO CEeKBEHUPOBAHHBIC W COOpaHHBIC TCHOMBI PACTEHUH Ha XPOMO-
COMHOM YPOBHE. YCIE€XHU B TEXHOJOTUSIX CEKBeHUpOBaHUs. CEKBEHUPOBAHUE HOBOTO
nokoneHus (NGS). Banuaanus cekBeHUpOBaHHBIX T€HOMOB. ba3bl TaHHBIX CEKBEHU-
poBanus. TpanckpunroM. RNA-Seq. Mapkepsl Ha OCHOBE MUXOHAPHAIBHOW U XJIO-
porutactHot JIHK st onpenenenus tuna [IMC. MapkupoBaHue reHOB, BOBJICUEH-
HbiX B LIMC ¢ ucnonp3oBannem ¢ Beicokopaspemaromero asienus JJHK: HRM-
MapKepbl JJIsl ONPEACIICHUS THUIIA LUTOIUIa3Mbl. ['€HOMHas OpraHu3alusi F€HOB U
Hekomupytomet JIHK. MeTtoasl aHanu3a reHOMOB. ['€eHOMHasi ceNneKIysi pacTeHUH.
Hcnonps3oBaHne BBICOKOHACKHIIIEHHOTO T€HOTUITUPOBAHUS MOTUMOPPU3MOB OAMHOY-
HbIX (pparmeHToB (SNP) niist mporHo3upoBaHus CEIEKIIUMOHHOMN [IEHHOCTH.

Pazgen 2 BriouaeT: «MHCTpYMEHTB» T€HOMHOTO peIaKkTUpoBaHUs. [ eHHO-

nmwkenepuele cucteMbl: [IHK-y3naBanus 6emok + Fok1. [ImHKOBBIX MajblieB HyK-

neasbl (ZFNs). TALENs nykiea3zbl. MexaHu3M T€HOMHOTO PEIaKTHPOBAHUS C
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nomortipio CRISPR/Cas9. BapuanTsl penakTupoBaHus T€HA: BBHIKIIOYCHHE, BhIpe-
3aHUe Te€Ha, U3MEHEHEeHHE TeHa, Jo0aBneHre rena. (CrnocoObl JOCTaBKU CHUCTe-
Mbl  CRISPR/Cas9 B pactutenbHyto KiIeTKy. MeTo/ibl aHalu3a COObITUI pe/lak-
TUpOBaHUs. VCronp30BaHNWE OOIIMPHBIX JTAHHBIX, MOJTYYEHHBIX B XOA¢ TCHOMHBIX
U TPAHCKPUIITOMHBIX IMPOCKTOB. MeToapl (PyHKIMOHAIBHOW Te€HOMHKH.  MH-
cTpyMeHThl 11 BeIKItoueHus reHoB: IRNA u CRISPR/Cas. O6nactu npumMeHe-
HUS: U3YYCHHUE POJIU FeHETUYECKON M3MEHUYUBOCTU B (POPMUPOBAHUU U3MEHUUBO-
CTH TPAHCKPUIITOMA B TKaHSX; 0a3bl JAHHBIX BJIUSHHS BCEX BO3MOXXHBIX T€HETHU-
YECKUX BapHUAHTOB Ha (PYHKIIMOHAIBHYIO T€HOMHKY, CBSI3aHHYIO C CEJIbCKOXO035H-
CTBEHHO 3HAaYUMBIMU MPU3HAKAMH.

O0masi Tpya0eMKOCTh AUCHUNIMHBI: OO0Ias Tpya0EMKOCTh TUCIUTLTAHBI
coctaBisgeT 5 3au.en. (180 "acoB), ux pacnpeneneHue 1Mo BUAamM padOT ceMecTpam
MPEICTaBICHO B TabuUIIE 2.

ITpomMexyTOYHBIA KOHTPOJIb: YK3aMEH

1. Ieab ocBOeHUsI AMCIUTIIHHBI

[lenbr0 OCBOCHUS TUCHUIUIMHBI SIBJISIETCS TOTYyYEHUE TEOPETUUECKUX 3HAHUHN U
MIPAKTUYECKUX HABBIKOB B 00JACTH F'€HOMHUKU pacTeHUi. 3HAKOMCTBO C METOJaMHU U
TEXHOJIOTUAMU T€HOMHUKH M TE€HOMHOIO PENAKTHPOBAHHS U UX NMPUMEHEHUEM IS
pELICHUs AKTYaJIbHBIX 3a]1a4 CEJICKIINHU.

2. MecTo IMCHUNJINHBI B y4e0HOM Npolecce

Jlucunmummaa «I'€HOMHMKa pacTeHUI» BKIIOYEHA B 9acTh MPOo(ecCHOHATBLHOTO
ukia, popmupyemyro yyacTHuKaMu oOpazoBaTenbHbix oTHomeHui (b1.B.05). Pea-
nu3aius B qucuuiuinie «I'enomuka pacrenuit» tpedoanuit ®I'OC BO, OIIOII u
VYyebHoro miana mo HanpasieHuro 35.04.05 «CamoBoacTBOY» M1l IOATOTOBKH Maru-
CTPOB HAIIPABJICHHOCTH « TE€XHOJIOTUHA YCKOPEHHOU CEJICKINN PACTCHUIY .

[IpeamiecTByOmMUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
JUCIUIIIMHA «] € HOMUKa pacTeHUu», ABISIOTCAI « OCHOBBI MOJIEKYJISIPHOW T€HETHUKH U
LUTOT€HETUKNY, «MEeTOobl MOJIEKYJIIPHON OMONOTHM B ceiekuun», «buonndopma-
THKa», «]'€eHETUYECKHE OCHOBBI CECJICKLIMHA OBOLIHBIX KYJIbTYp», «I'eHernueckue oc-
HOBBI CEJIEKIIMH IUIOAOBBIX U JAEKOPATUBHBIX KYJIbTYp», «CEJIeKIusi U COPTOBEICHHE
IJIOIOBBIX U AEKOPATUBHBIX KYJIBTYPY.

Jucuurnmaa «['eHoOMMKa pacTeHUil» ABISETCS OCHOBOIIOJATAOUIEN IS U3Y-
YEHUS CHEAYIOMNX TUCHUIUIAH: « T€HAEHIIMN B Pa3BUTHU TEXHOJIOTUWA CEIIEKIIMU U
CEMEHOBOJICTBAY.

OCc00EHHOCTHIO JUCITUTUTMHBI SIBJISIETCS TIPEACTaBICHNE 00 OCHOBHBIX METOJ1ax
U MO0JIX0/1aX TeHOMHKHU; MTOJTy4YEHUE HABBIKOB PA0OTHI C KIIFOUEBBIMU OMOUH(pOpMATH-
YeCKMMHU 0a3aMMl JTaHHBIX HYKJIEUHOBBIX KHMCJIOT, METOJaMH aHaJiu3a T'€HOMa U Te-
HOMHBIM PEJAKTUPOBAHUEM.

3. IlepeyeHs MIIaHUPYeMBbIX Pe3yabTATOB 00y4eHHs 110 TUCHHUILIHHE,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOU
NMPOrpaMMbl

N3yyenue naHHOM ydeOHOM AMCIMIUIMHBI HaMpaBlieHO Ha (DOPMUPOBAHHE Y
00yJaronmxcsi KOMIETEHIUHN, IPEICTaBIICHHBIX B Ta0uIe 1.



4. CTpyKTYypa ¥ coaepKaHue TUCHUILTUHBI
4.1 Pacnipenesienne TPyA0€MKOCTH JUCIHUILJIMHBI 10 BUaM padoT

Imo cemMecrpam

O6uas TpyaoEMKOCTh AUCHUILIMHBI cocTaBisieT 5 3ad.ed. (180 yacoB) B ToM
grciie 4 4aca MPaKTHYECKON MOATOTOBKH, WX paclpelesieHrne Mo BuaaMm paboT ce-
MECTpaM TpeJICTaBICHO B TabuIe 2.
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OYHASA ®OPMA OBYUYEHMUS

Tabmuia 2
Pacnpenenenue Tpy10éMKOCTH JUCHUILJIMHBI 0 BUJAaM padoT Mo ceMecTpam
I'pynoémkocTtn
Buj yueoHoii padoThI 1ac.
Bcero/ B TOM u4HClie NpPaKTHYeCKasi
MOAT0TOBKA
OO6mas TpyA0EMKOCTb JUCIHUIIINHBI IO YIeOHOMY TIIaHY 180/4
1. KontrakTHas padora: 62,4/4
AyautopHasi paboTa
8 MOM Hucue:
nexyuu (J1) 12
npaxkmuueckue sauamus (113) 48/4
KOHCYTbMAayuu nepeo 3K3aMeHoM 2
KOHmMaxkmuas paboma Ha npomedicymoutom konmpone (KPA) 0,4
2. CamocrositeqibHasi padora (CPC) 117,6
camocmosmenvhoe usyyeHue pazoenos, camonoozomoska | 90,6
(npopabomka u noemopenue NeKYuoHHO20 Mamepuana u ma-
mepuana y4eOHuKo8 u yueOuvix nocoouil, no02omosKka K 1aoo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJLOKSUYMAM U M.0.)
Iloozomoeka K sK3ameHy 27
Byt mpoMekyTOYHOTO KOHTPOJIS: HK3aMEeH

4.2 Conep:xxanme QU CIUTNIHHBI

Tabnuna 3
TemaTu4eckuil 1aH y4eOHON JUCHMILIUHBI
AynutopHasi pabora
JI I3/ & tom | IKP BﬂeayunTo
HanmenoBanue  pasgeioB H  TeM —
AUCHMUIIJINH (y'prHHéHHO) Bcero NpaKkTUYecKas pHasi
moaAroTroBKa paﬁOTa CP
Paznen 1. @®ynnamMeHTANIbHBIE OCHOBBI CO- 107.6 10 36 - 59.6
BpeMeHHO# reHOMUKH U NPAKTHYeCKoe
NMpUMEHEHHeE B CeJIeKINHI
Tema 1. ['eHOMHKa — MHHOBaIIMOHHBIN Kype. | 8 2 2 - 4
IIpakTHuecKOe NIPUMEHEHUE B CEIEKLIUU
Tewma 2. 3araJiku reHOMa: CTapble U HOBBIE 11,6 2 4 - 5,6
Tema 3. Oco6EHHOCTH TeHOMOB PACTCHUIN 14 2 4 - 8
Tema 4. MuroxonnpuaibHas u xiaopomnact- | 10 - 4 - 6
Has JIHK
Tema 5. I'enomHas opranu3aiys reHOB 10 - 4 - 6
Tema 6. ['enoMHast opraHu3anys HEKOIUPY- 12 - 4 - 8
roweit nporennsl JIHK: TanneMHble MOBTOPBI
n mobrnbHas JIHK
Tewma 7. Mero/1pl aHaIM3a TCHOMOB 16 2 6 - 8
Tema 8. IlonmHOreHOMHOE C€KBeHUpOBaHHEe U | 12 2 4 - 6
po0s1eMbl COOPKH FT€HOMOB
Tema 9. 'enomuast ceneknms 14 - 6 8
Pa3nes 2. 'eHoMHOe pelaKTHPOBaHHE 45 2 12 31




AyautopHas padora

J I3/ & tom | IIKP BHeayﬂnTo
HaumenoBanue  pa3geioB M TeM -
AUCHUILINH (YKPYTHEHHO) LI npaKTHYecKast pHas

MOJAr0TOBKA paﬁOTa cp

Tema 10. «IHCTpYMEHTBI» T€HOMHOTO pefak- | 12 - 2 - 10
TUPOBAHUS
Tema 11. 'eHOMHOE peIaKTUPOBaHUE C MO- 16 2 5 - 10
mouisio CRISPR/Cas
Tema 12. @yHKIMOHAIBHAS TEHOMHKA 15 - 5 - 11
Koncynbraims nepen sx3aMeHOM 2 - - 2 -
KonTakTHas paboTta Ha MpoMexyTouyHOM KoH- | 0,4 - - 0,4 -
tpoie (KPA)
IToaroToBka K 3K3aMeHy 27 - - - 27
Hroro o gucuuInimae 180 12 48 /4 2.4 117,6

Pa3znen 1. ®ynpamenrajibHble 0CHOBBLI COBPEMEHHO F'eHOMUKH H
NPAKTHYECKOE NPHUMEHEHHE B CeJIEKIIUN

Tema 1. 'eHoMUKa pacTeHHMH — HHHOBALMOHHBIN Kypc. [IpakTHyeckoe npumene-
HHE B CeJICKIMU.

["'eHOMMKA — MEXTUCITUTIIIMHAPHAS 0071aCTh OMOJIOTHH, (OKYCUPYIOMISIACS Ha
CTPYKTYpE, PYHKIIMH, IBOJTIOLNUN, KAPTUPOBAHUH U PEAAKTUPOBAHIUH T€HOMOB.
OTnnyre reHOMMKHU OT reHeTUKU. MIcTopus BO3HUKHOBEHUSI HOBOT'O HAIPABJICHHUS
B Hayke. [10JIHOCTbIO CEKBEHUPOBAHHBIE U COOPaHHbIE T€HOMBI PACTEHUI Ha XpO-
MOCOMHOM YpPOBHE. Y CIIEXU B TEXHOJIOTUSAX CEKBEHHPOBaHUs. CEKBEHUPOBAHUE
HoBoro nokosienus (NGS). Banunanusa cekBeHUpOBaHHBIX TeHOMOB. CeKBEHUPO-
BaHWE UHAUBUIyaIbHbIX TEHOMOB. PacuéT cpeIHero MoKphITUS CEKBEHUPOBAHUS
reHoma. CTOUMOCTh CEKBEHUPOBaHUs. ba3bl TaHHBIX CEKBEHUpOBaHus. Tpan-
ckpuntoM. RNA-Seq. ['enomHas cenexkuus pacreHuil. Mlcnoib30BaHUE BEICOKOHA-
CBILICHHOT'O TeHOTUITUPOBAHUS TOTUMOP(HU3MOB OAUHOYHBIX (hparMeHToB (SNP)
JUISL IPOTHO3UPOBAHUS CEJIEKUMOHHOM IEHHOCTH.

Tema 2. 3aragku reHoMa: crapbie U HOBbIE

C-3nauenus napagokc. I'unore3a JJHK noctostncTBa. Pasmep reHoMa He oTpa-
JKaeT CIIOXKHOCTh opranu3ma. N-3Hauenue 3arajaka. Hexomupyromas JIHK. ®enoru-
nuyeckue U QyHKIMOHaNbHbIE nposiBieHus Hekonupyromieit JJHK. CoctaB reHomoB
pacTeHuid. DBOJIOIMS T€HOMOB pacTeHui. KoJIM4ecTBO réHOB M CII0KHOCTh I'€HOMa.
DKcrpeccusi TEHOB JYKapuOT: TPAHCKPHUIILUS W TPaHCIHALUMS. AJbTEPHATHUBHBIM
CIUTACUHT. AJIbTepHAaTUBHAs TPaHCKpUIIIHUSI. MOOWIbHBIE 3JIEMEHTHI PEryIupyloT
DKCIIPECCUIO I'€HOB.

Tema 3. Oco0eHHOCTH FeHOMOB PaCTeHH I

Pa3zmep reHomoB pactenmii. PacnpocTpaHeHHOCTh pacteHuil. OCOOEHHOCTH
¢usnonorun u opraHorenesa. CTpykrypa reHoMoB pactenuid. TpyaHoctu cOOpku
Ir€HOMOB pacTeHUl. [ €HOM pacTeHuii: AIepHbIIA, MUTOXOHAPHAIBHBIM U XJIOPOILIACT-
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HbI. Jlynnukamus pactutensHoro resoma. [laneonomumionausa. MynbTuninukanus
WH/JMBUAYAJIbHBIX TE€HOB.

Tema 4. MutoxonapuajgbHas u xJjgopomiacruas JHK

[IpoucxoxeHue, cocTaB U CTPYKTYpHOE pazHooOpa3zue reHoMoB opraHeiul. Ciox-
Has ¥ AMHAMHAYECKas XpOMaTHHOIIONOOHAs CTPYKTypa opraneiul. ['eHHass nHkeHepus
JIHK opranemn uisi yJIydlIEHHs] CEIbCKOXO3SIMCTBEHHBIX pacTeHHUWA. MHOKECTBEH-
Hble PEKOMOMHAIIMOHHBIE COOBITHS MUTOXOHJPHAIbHBIX T€HOB. HOBBIE OTKpHITHIE
PaMKHU CYMTBIBAHUS MUTOXOHIPHAIBHBIX T€HOB. L{UTOIIa3maTuyeckas My»Kckas CTe-
puibHOCTh (LIMC). Mapkepsl Ha OCHOBE MUXOHAPHAIIBHON U XxJiopomiactHoi JTHK
st onpenenenust tuna [IMC. MapkupoBanue reHoB, BoBieueHHbIX B [IMC ¢ uc-
I0JIb30BaHUEM C BbIcOKopaspematomiero ruasinenus JIHK: HRM-mapkepsr s
OIIPEEIICHUS TUIIA LIUTOILIA3MBI.

Tema 5. I'eHoMHast opraHu3anus reHoB
[IpoTenH-KOIMPYIOLINE TEHBI: €AMHUYHBIE U ceMelcTBa reHoB. CTpyKTypa 3yKapHuo-
TUYECKUX T'€HOB, KOAUPYIOLIUX OCJIKU: MPOMOTOpP C CAWTOM MHULMALMKM TPAHCKPHII-
uuu, Hetpanciaupyemoit oosactu 5’-UTR u 3°-UTR, 3K30HBI 1 UHTPOHBI, CalT OCTa-
HOBKM TPaHCJSLNH, CAUT CUTHANA IOJINAICHIINPOBAHUS, CAUT OCTAHOBKU TPAHCIIA-
uuy. Mexanusm AyIuIMKanuy TeHoB. ['eHbl opTosory U naposoru. ['eHbl KCeHOoIoru.
[IceBnorensl. Tangemuo-noropstomuecs reusl: pPHK, TPHK, ructonsr; otnudue ot
CEMENCTB AYIUIMIMPOBAHHBIX T'€HOB. OpraHu3amus T'MCTOHOBBIX reHoB. KuHeTuka
JAHK peaccoumsuun. dusznueckoe KapTUPOBAaHUE T'€HOB C MCIOJIb30BaHueM Tyra-
mide-FISH.

Tema 6. 'enomuas opranusauus Hexkoaupymwomen nporeunsl JHK: Tan-
AeMHbIe MOBTOPHI 1 MoOMJIbHAsA /IHK

Ocob6enHocty opranu3anuu xpomocoM pacteHuid. CaremmtHas JHK. Munu-
MUKpocaTeuThl. TaHneMHass opraHus3alus TEeJIOMEPHOM, IIEHTPOMEpPHOU U cyOTe-
nomepHo# nocnenoBatensHocte JJHK. O6pa3oBanue HEpaBHBIX PSAOB TaHAEMHBIX
nocienoBareiabHocTei. MoowmibHas JIHK. Tpancnosunus. Moowisnas JJTHK u 3Bo-
JoUUsl reHomMa pacteHuil. DEeHOTUNMYECKUE TPOSIBJIEHUS TPACIIO3ULUU: T€H SuUn y
ToMaTOB. OTKpBITHE MOOMIIBHBIX 3JIeMEeHTOB bapbapoit MakkiauHTOK. [IBa OCHOBHBIX
KJlJacca MOOUJIBHBIX 3JIEMEHTOB: TpaHCIO30HBI, PETPOTPAHCIIO30HBI U OCOOEHHOCTH
UX TpaHcno3unuu. HepernkatuBHas TpaHcno3unus. bakrepuanbHble TPAHCIIO30HBI.
DyKapuOTUYECKUE TPAHCIO30HBL. PeTpoTpaHCIO30HBI BUPYCHBIE U HEBUPYCHBIE.
BupycHble TpaHCIO30HBI pacTeHU. DKCNEepUMEHTHI, noka3piBatomme PHK omocpe-
JIOBaHHYIO TPAHCIO3ULMIO BUPYCHBIX PETPOTPAHCIIO30HOB. HeBupycHblie perpoTpac-
no3oHbl: LINEs u SINESs. [IpoueccnpoBanHble NICEBIOTEHBI.

Tema 7. MeToabl aHAJIN3a TeHOMOB

NGS-meTonb! (cekBeHupoBaHue HoBoro nmokosienus): [llumina/Solexa, PacBio,
MinON Oxford Nanopore. CekBenupopanue 1o CioHTepy: NPHUHIUII, dTarbl Mpoo-
MOATOTOBKH, JyiMHA npouTeHus. [llumina: npunHuun Meroga u cxema pabOThI OT HUC-
xoquoit JIHK no OykBel HykieoTnaa Ha 3kpaHe. COOpKa r€éHOMOB: PU[IbI, KOHTUTH,
ckapdonn. [IpemmymectBa u Hemoctatku I[llumina. O6mactu npumenenuss NGS.
[IpoGaemsr u apredaxtet NGS. HanomopoBoe cexkBeHUpoBaHME. | JTaBHBIE MpEeUMYy-
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miectBa MinlON. Tlpuniun pa6otel. CTpykTypa anbdha-reMonn3uHa — OJHOTO U3
HAaHOMOPOBBIX OenkoB. Tunbl HaHOMOp: OENKOBBIE M TBEpAOTENbHbIE. Hepoctatku
HaHOMOPOBOro cekBeHupoBanus. PacBio SMRT — cexkBeHupoBaHUE €TUHUYHBIX MO-
JeKyN B peanbHOM BpeMeHU. CyOBOTHOBBIE ONTHYECKUE HAHOCTPYKTYpHL. [IpuHImn
padoTHL.

Tema 8. Ilo1THOTeHOMHOE CeKBEeHUPOBaHUE U MPO00a1eMbl COOPKH TeHOMOB
[ToTHOCTBIO CEKBEHHPOBAHHBIE U COOpaHHBIE TE€HOMBI PACTEHUN HAa XPOMOCOMHOM
ypoBHe. JlyimHa npouTeHus ¢ unoyib3oBanueM Illumina/Solexa, PacBio, MinON Ox-
ford Nanopore. Pacuér cpeanero mokpsiTus CEKBEHHMpOBaHUs reHoma. Mcmonb3oBa-
HUE HACHIIIICHHBIX TEHETUYECKUX KapT s cOOpKU reHomMoB. [IpuHium co3manus re-
HeThueckux KapT. [lomynsuuu pactenuid Ayt kaptupoBanusi. KoHcTpynpoBanwue re-
HeTHdceKkux KapT. [IpobiieMbl cOOpKH € UCITOIB30BaHUEM I'eHEeTUYECKUX KapT. Bau-
nanus cOOpPKM T€HOMOB € KCIOJIb30BAHUEM MOJEKYISPHO-IUTOT€HETHYECKUX METO-
noB. Co3aHue UHTETPUPOBAHHBIX PEKOMOMHAIIMOHHBIX U du3ndeckux kapt. Hi-C -
METOJ| i1 COOPKU I'€eHOMa Ha XpPOMOCOMHOM ypoBHE. OnTHuYecKoe KapTUpOBaHUE.
De Bruijn rpaduueckuii mogxoa B cOOpKe reHOMOB.

Tema 9. 'enoMHaA ceeKIuA

Hcnonp3oBannn uHGOpMAIMK O COOpaHHBIX TEHOMAax CeIbCKOXO3AMCTBEH-
HBIX PACTEHUN U MHCTPYMEHTOB OMOMH(OPMATHUKH JUISI BHISIBIICHUS B3aMMOCBSI3U
MEKJly BapMaHTaMH F'€HOMHBIX JJOKYCOB M CTEMEHBIO MPOSIBICHUS XO3SIIICTBEHHO
3HAQYMMBIX MPU3HAKOB. BBICOKOMPOU3BOAUTEIBLHOE T€HOTUMUPOBAHUE OJHOHYK-
JACOTUAHBIX noauMopdu3mMoB (SNP) 1yt mporHo3upoBaHusl CEIEKIIMOHHOM 11eH-
HOoCcTH. ['eHOTHMIIIpOBaHWE W (DEHOTUIIMPOBAHUE ATAJOHHOU (0OydJaromias) Imoiry-
nsuuu. PazpaboTka ctaTucTdeckoil Moaenu s oueHku BiausHus SNP Ha ¢eno-
Turnbl. Pa3paboTka ypaBHEHUN IPOTHO3UPOBAHUA.

Pazgen 2. 'eHoMHOe peqakTHpOBaHUE

Tema 10. «MHCTPYMEHTHD> TEeHOMHOT'O PEAAKTHPOBAHUA
['enno-unxenepunle cucteMbl: JIHK-y3naBanust 6enok + Fokl. [{[uHKOBBIX malib-
e Hykieassl (ZFNs). TALENs nykieassl. Ctpykrypa gomeHoB Fokl smmo-
nykieasbl. [Ipuniun penaktupoBanus U oonactu npumenenus ZFNs. Ctpykrypa
npuponnoro TALE Hax3. TALENS - HCKyCCTBEHHO CO3JaHHBIA PECTPUKIIMOH-
el pepment. [Ipumenenne TALENs. Cuctema CRISPR/Cas9. OtkpbiTie nm-
MyHHOM cuctembl OakTepuil. [Ipuponnsiit Bapuant cuctemsl CRISPR/Cas9
y Streptococcus pyogenes. ®ynkuunonanbHas Hampasiswomas PHK (sgRNA).
Crpykrypa sgRNA.

Tema 11. I'enomHoe perakTupoanue ¢ nomombo CRISPR/Cas
Mexanu3m reHoMHOTo peaaktupoBanus ¢ momoinbio CRISPR/Cas9. Ycnosus pa-
6otel CRISPR/Cas: PAM (MOTHUB, pacloJIOXKEHHBIA PSIAOM C MPOTOCIEHCEPOM),

TpaHc-aktuBupytomas crisprPHK (tractrRNA). Dunorennas penapauusa JHK mo-
cie aByxuenoyeyHoro paszpeiBa (DSB): HeroMosjoruyHoe CO€IMHEHUE KOHLIOB,
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TOMOJIOTMYECKH HalpaBlieHHas penapaius. BapuaHTbl pelakTUpOBAHHS TEHA:
BBIK/IIOYECHHE, BBIPE3aHUE T'€HA, U3MEHEHEHHE T'eHa, Jo0aBneHue reHa. (CrnocoOsl
nocraBku cucteMbl CRISPR/Cas9 B pacturensHyro kiaeTky. MeToabl aHanu3a
COOBITHH peaKTUPOBAHUS.

Tema 12. ®yHKIIMOHAJIbHAS TCHOMUKA

OyHKIIMOHATbHAS TEHOMUKA — 3TO HIUPOKHUM MOJXOJ K MPOTHO3UPOBAHUIO (PYHK-
IIUA ¥ B3aUMOJICUCTBHUI T€HOB U WX MPOYKTOB. Mcronb3oBaHre OOMIUPHBIX JAHHBIX,
MOJIYYEHHBIX B XOJI€ TEHOMHBIX U TPAHCKPUMTOMHBIX TPOEKTOB. MeTobl hyHKIIHUO-
HaJIbHOW T'€HOMMKH: CUCTEMATHYECKOE MOMApHOE y/IAJICHHE N'€HOB WM IO/IAaBJICHUE
AKCIIPECCUU T'C€HOB JUISl MIACHTH(UKAIIMKA T'eHOB C pojcTBeHHOHN (yHkiuen; CHIP-,
CUT&RAN cexBenupoBanue, Calling Cards nns ompenenenus caiToB B3auMoJei-
ctBus JIHK-6emox; TAC-seq, DNase-Seq and FAIRE-Seq ans onpenenenust peruo-
HOB JIOCTYITHOCTH XpOMaTHUHA — KaHJIUJIATOB PETYISATOPHBIX CAUTOB, MUKPOUHIIBI JIJIS
u3mepenus konumduectBa MPHK B oOpasiie. MHCTpyMEHTBI /171 BBIKITIOUCHHS TEHOB:
iRNA u CRISPR/Cas. O61acTu npuMeHeHMs: U3YyYEHHUE POJIM T€HETUUECKOU U3MEH-
YUBOCTU B (DOPMHUPOBAHUHU M3MEHUHUBOCTH TPAHCKPUIITOMA B TKaHSX; 0a3bl JTaHHBIX
BJIMSIHUS BCEX BO3MOXHBIX T€HETHUECKMX BAPUAHTOB HA (YHKUHOHAIBHYIO T'€HOMHU-
KY, CBSI3aHHYIO C CEJIbCKOXO3AMCTBEHHO-3HAUYMMBIMU MPHU3HAKAMH, ITyTEM CO3aHUs
KapT 3 PEeKTOB BapUaHTOB, KOTOPHIE PACKPHIBAIOT (PYHKITUIO KAXKIOTO BO3MOKHOTO
M3MEHEHHUSI OJTHOTO HYKJIEOTHU/IA B TEHE WIH PETYJISITOPHOM DJIEMEHTE.

4.3 IlpakTnyecKkue 3aHATUS

Tabnuia 4
Conep:xanue JeKIUA/T1a00pATOPHOT0 NMPAKTHUKYMA/MPAKTHYECKUX 3AHATHH H
KOHTPOJIbHbIE MEPONIPUSITHS

®opmupyemble Kon-Bo
Ne HazBauue Ne w na3Bamme Jekumii/ | KOMIETEHIHA | By, Eacoﬂx
n/-n pasagena, Te- | 1a0OPATOPHBIX/ npaKanecKnx/ KOHTPOJIBHOIO | ;paicy-
MBI CeMHHAPCKUX 3aHATHIA MEpPONMPUATHA | ueckas
noAro-
TOBKa
Paznen 1 @ynaameHTaIbHbIE OCHOBBI COBpe- [TIKoc-1, ITKoc- | ycTHbIit onipoc, | 36/2
MEHHOIf TeHOMHKH ¥ MPAaKTHYEeCKoe MpuMeHe- | 2 KOHTPOJIbHASI
HHE B CeJIEKIINHA pabora 1
1 Tema 1. Te- Jlexkmonnoe 3anarue Nel. I'e- ITKoc-1, ITKoc- 2
HOMHKA — MH- | HOMHKa 2
HOBALIMOHHBIHN
kypc. Ipak-
THUYECKOE
MIPUMCHEHUE
B CEJICKIIAH
[Tpaktrueckoe 3anstue Nel. ['e- | [IKoc-1, [1IKoc- | ycTHsI onipoc | 2
HOMHKA 2
2 Tema 2. 3a- Jlexkmmonnoe 3angarue Ne2 Paz- ITKoc-1, ITKoc- 2
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dopMupyeMble KoJu-Bo
No Ha3zBanue Ne w  Ha3Bamme Jeknmii/ | KOMHIETCHUAW | g, :acozx
11/-11 pasiena, Te- | JJa0OpATOPHBIX/ npaKanqecxnx/ KOHTPOJIBHOIO | ;paiery-
MBI CeMHHAPCKUX 3aHATHIA MEPONPUSITHS | 4eckast
noaro-
TOBKAa
rajiki reHo- Mepbl TEHOMOB U CJI0KHOCTh 2
Ma: CTapple U | OpPraHU3MOB
HOBbBIE
[IpakTrueckoe 3anstue No2-3. [TKoc-1, I1Koc- | ycTHsbiit onpoc | 4
I'enbl: TpaHCKpuMIMS W TpaHC- | 2
TISITAST
3 Tema 3. Oco- | Jlekumonuoe 3ausrue Ne3. ITKoc-1, ITKoc- 2
6enHoctu re- | CTpyKTypa FT€HOMOB CEKBEHU- 2
HOMOB pacTe- | POBAHHBIX OBOILIHBIX KYJIbTYP
HUHI [Ipaktuueckoe 3ansaTue No4-5. [TIKoc-1, ITKoc- | ycTHbIi onipoc | 4
YacTHasi TeHOMHKA OBOIITHBIX 2
KYJBTYP
4 Tema 4. Mu- | llpaktudeckoe 3ansatue No6-7 [TKoc-1, ITKoc- | ycTHsI# onipoc | 4
TOXOHJIPH- MuToxoHapHUaIhHAS U XJIOPO- 2
alpHasg U nnactHas JIHK. Monekynsipabie
xJioporuiacT- | Mapkeps! Ha turbl [IIMC
Has JIHK
5 Tema 5. I'e- [Ipaktuueckoe 3ansaTue Ne§-9. [IKoc-1, ITKoc- | Ycraslii onpoc | 4
HOMHas opra- | OpraHuzanysa €IMHUYHBIX FEHOB | 2
HU3aIMs Te- 1 CEMEWCTB TeHOB
HOB
6. Tewma 6. [Tpaktrueckoe 3anstue NelO-11. | [TKoc-1, I1Koc- | yctHeri onipoc | 4
I'enomuas Opranu3zanus B TEHOME carel- 2
OpraHM3alys | JUTHOM, MUKPO- U MUHHCATEI-
Hekoaupyto- | nmurHoi JJHK, Tpancno3oHoB u
el MpoTeu- | peTpoTpaHCIO30HOB. CIOCOOBI
HBbI JHK: | tpancno3uu moomnbHoM JTHK
TaHJEMHbIE
MOBTOPBl |
MOOMITbHAS
JHK
7 Tema 7. Me- Jlexknmonnoe 3anartue Ne4. ITKoc-1, 2
TOJABI aHaIu3a | MeTonbl aHajIu3a reHOMOB ITKoc-2
T€HOMOB
ITpakTrueckoe 3ansaTue Nel2-14. | IIKoc-1, ITKoc- | ycTHbIN omipoc | 6
IIpo6a moaroroska JIHK nis 2
cekBeHHpoBaHHA. CeKBEHHPO-
BaHwue 1Mo CoHrepy
8 Tema 8. ITon- | JleknmonHoe 3augaTue Ne5 I1Koc-1, ITKoc- 2
HoreHoMHoe | [lomHOCTBIO CekBeHUpOBaHHBIE | 2
CEKBEHHPOBA- | U COOpaHHBbIC TCHOMBI paCTCHUM
HUE U TIPO- Ha XpPOMOCOMHOM YpPOBHE.
6aemsbl coop- | IIpakruueckoe 3anstre Nel6-17 | TIKoc-1, ITKoc- | yctHblit onpoc | 4
KU T€HOMOB I'eneTndeckue 1 HHTETPUPO- 2

BAHHBIC KApThI AJId C60pKI/I Ire-
HOMOB
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dopMupyeMble KoJu-Bo
No Ha3Banue Ne w  Ha3Bamme Jeknmii/ | KOMHIETCHUAW | g, :acozfx
n/-n pasigena, Te- | JJa0OpATOPHBIX/ npaKanqecKnx/ KOHTPOJIBHOTO | ;paiery-
MBI CeMHHAPCKUX 3aHATHI MEpPONPHUSITHS | ueckast
por
9 Tema 9. [TpakTuueckoe 3ausatue Nel8-20. | [IKoc-1, ITKoc- | ycTHbif onpoc | 6
I'enomuas BricokonpousBoauTenpHoe re- | 2 KOHTPOJIbHAA
ceneKuus HOTUIIMPOBAHUE OJTHOHYKJICO- pabora 2
TUIAHBIX MTOJUMOP(HH3-MOB
(SNP) myist mporHO3upoOBaHUS
CEJICKLIIMOHHOM 1IeHHOCTH. ['eHo-
TUTIUPOBAHUE U (DEHOTHITUPOBA-
HUE 3TaJOHHOU (00yJatomas)
MOMYJISIIIHH.
Pa3znen 2. 'enHomMHoOe pelakTUPOBaHUE [TKoc-1, ITKoc- | ycTHbI# onipoc, | 12/2
2 KOHTPOJIbHAS
pabora 2
10 Tema 10. [Tpaktrueckoe 3ansTie No2 [TKoc-1, ITKoc- | ycTHBIH onipoc | 2
«nCcTpy™MEH- | «IHCTpYMEHTBI» T€HOMHOTO 2
TBD» TEHOMHO- | PEIaKTUPOBAHUS
T0 peNaKTH-
poBaHus
11 Tema 11.T'e- | Jlekuuonnoe 3anstue Ne 6 [TKoc-1, ITKoc- | ycTHBIN onipoc | 2
HOMHOE pe- I'enomHOE pepakTUpoOBaHUE: 2
JAKTUPOBa- TEOPETHUECKHE OCHOBBI U MC-
HUE C TOMO- MOJIb30BAHUE B CEJICKLIUU
11019%0) [TpakTnueckoe 3ansatue Ne 22-23 | [1Koc-1, [IKoc- | ycTHsI onpoc | 4
CRISPR/Cas | Vcnosust pabotet CRISPR/Cas | 2
Bapwuantsl penakTupoBanus re-
Ha. CriocoObI JIOCTaBKHU CHCTE-
MBI PEIAKTUPOBAHU
12 Tema 12. ITpakTuueckoe 3anstue Ne 24 [TKoc-1, ITKoc- | ycTHbIl onipoc | 4
DOyHKINO- MeTtob! pyHKIIMOHATIBHOMN Te- 2 KOHTPOJIbHAS
HaJlbHas Te- HOMHKH 1 00JIaCTH IPUMEHEHHU- paborta 2
HOMHMKA TS
Tabmuma 5
Hepeqeﬂb BOIIPOCOB IJIA CAMOCTOATECJIBbHOI0 H3Y4YCHUA TUCIHUIIJIMHBI
Ne | Hassanue pasaena, Te- | [lepedyens paccMaTpuBaeMbIX BOIIPOCOB Ji8) 67
n/m | Mbl CaAMOCTOSITEJIbHOT0 U3YYCHHS

Paznen 1. 'enomuka pacTeHuii

1.

Tema 1. 'eHOMHKa — UH-
HOBAalLIMOHHBIN KypC.
IIpakTuueckoe mpuMeHe-
HUE

O6paboTtka nHPpOpMALUHU U HHYOPMAITMOHHBIC TEXHOJIOTUH B OHOJIO-
run. basza nanusix — GeneBank. (HanmonanbHbIi IeHTp OMOTEXHO-
norudeckort uHpopmarmn — NCBI). [TKoc-1, ITKoc-2

2. | Tema 2. 3aragku reHoma: | Pazmepnl FeHOMOB CaJlOBbIX PACTEHUI U MX MOJHOI€HOMHOE CEKBe-
CTapble U HOBBIE HUPOBaHUE C UCIOJIb30BaHMEM 0a3bl JaHHbIX NCBI. OgHonykIeo-
TuaHBIN oauMopdusM (Single nucleotide polymorphism) u amne-
mm3M kiaaccrdeckoir redetuku [1Koc-1, ITKoc-2
3. | Tema 3. Ocobennoctu Oco0eHHOCTH TEHOMOB OTJICIBHBIX CAZOBBIX KYJIBTYD:
T€HOMOB PAaCTCHUI MOJIMIUTONAMS, yruinkaius reHomoB U reHoB. [1Koc-1, I[TKoc-2
4. Tema 4. MutoxoHpu- Pabora c 6a3amu nanapix NCBI. Anann3 pazMepoB MUTOXOHIPHAITb-
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Ha3zBanue pasaeaa, Te-

Ilepeuenn paccMaTpuBaeMbIX BOIPOCOB AJIst

n/m | Mbl CaAMOCTOSITECJIbHOI0 U3YYCeHUS
ajnbHas U XJIoporyiacTHast | HoW u xjoporiactTHol JJHK oTnenbHbIX caloBBIX KYIbTYp, BXOS-
JHK UX B TATIOMHBIC TpoekThl MarucTpoB. [1Koc-1, I1Koc-2

5. | Tema 5. 'enHomHast opra- | CTpyKTypa I'eHOB U HX 3Kcrpeccus. Pabora ¢ HAayYHBIMH CTaThIMU
HU3aIMs TEHOB 10 TEME OpPraHu3alliy T€HOB B reHoMe cajoBbix pactennid. [1Koc-1,

I1Koc-2

6. | Tema 6. ['enomnas opra- | Mcnonb3oBanue Hexkoaupytouieit JJTHK nnsa coznanus MonexynspHbIX
HU3aIUs] HEKOMPYIOIeH | MapkepoB TecHO cueryieHHbIx ¢ TeHoM (ISSR, AFLP). Pois Hekonu-
nporenns! JJHK: Tan- pytoiei JIHK B peryssiiuu s3kcrpeccu reHoB
JIEMHBIE TIOBTOPBI U MO- I1Koc-1, I1Koc-2
ounpHas JITHK

7. Tema 7. Metozbl avanu- | O6nactu npumenenus NGS. IIpo6nems! n apredaxtsl NGS. AHa-
34 ICHOMOB JIM3 TPAHCKPUIITOMOB C MCIOJIH30BAHUEM HAHOIIOpA CEKBEHUPOBAHMUS

IIKoc-1, ITKoc-2

8. Tewma 8. [TomHoreromHoe | PaGora B 6a3e manHbIx NCBI: reHOMBI OBOITHBIX KYJIBTYp MOJHOTE-
CEeKBEHMPOBAaHUE U NPO- | HOMHO CEKBeHHUpOBaHaHHbIe. MeToapl coopku renomoB. [1Koc-1,
osiemsl coopku reHomoB | [1Koc-2

9. | Tema 9. 'eHomHas ce- [IprMeHeHnEe TEHOMUKH B CEJICKIIUU CaI0BBIX KyIbTyp. O030p Hayu-
JICKIHS HEBIX ctarei mo Teme. [1Koc-1, [1Koc-2
Pa3nes 2. 'eHoMHOe pelaKTHPOBaHHUE

11. | Tema 10. « HCTpYMEH- Crnoco0nt noctaBku cucteMbl CRISPR/Cas9 B pactutenbHyro
ThD) TEHOMHOT'O PEIAaKTH- | KJIETKY. MeTo bl aHanu3a coObITui penaktupoBanus.  [1Koc-1,
POBaHUA TTKoc-2

12. | Tema 11. I'enomuoOE pe- NmmyHHas cuctema 6akTepuid — MPOTOTUI CUCTEMBbI PEIAKTUPO-
JAKTUPOBAHUE C IIOMO- Banus CRISPR/Cas. Ucropus otkpsrtus. Ilpunnun padotst. [TKoc-
mpto CRISPR/Cas 1, [TKoc-2

13. | Tema 12. @ynkiuonans- | OGnacTH NIPUMEHEHUS: U3YyYEHUE PO TeHETUYECKON H3MEHYH-

Has TCHOMHKA

BOCTH B ()OPMHUPOBA-HUM U3MEHUYUBOCTH TPAHCKPUIITOMA B TKa-
HsX; 0a3bl JAHHBIX BIMSHUS BCEX BO3MOXHBIX T€HETHUECKUX Ba-
pUaHTOB Ha (YHKIIMOHATIHLHYIO TCHOMHUKY, CBSI3aHHYIO C CEIIb-
CKOXO351CTBEHHO-3HaunMbIMHU ITpu3Hakamu. [1Koc-1, ITKoc-2

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tao0mumna 6
HpI/IMEHeHI/Ie AKTUBHBIX 1 HHTCPAKTHBHBIX Oﬁpa?'OBaTeJIbelx TEXHOJIOTUH
e HanmeHnoBanme HCII0JIb3YEeMBbIX
11/_11 Tema u popma 3anATHUSA AKTHUBHBIX H MHTEPAKTUBHBIX 00pa3oBaTe/ib-
HBIX TeXHOoJ10rni ((popM 00yUeHHs1)
1. Tema 1. 'enHoMHKa — MTHHOBAIIMOH- JI | IlpoGnemHast nexiust
HbIN Kypc. [IpakTueckoe npumene-
HUE
2. Tema 2. 3aragku reHoOMa; cTapble U I13 | MaTepakTuBHAas (hopMa: MacTep-Kiiace
HOBBIE
3. | Tema 3. Ocobennoctu reHomoB pac- | I13 | MaTepakTuBHas popma: MacTep-Kiacce
TEHHUH
4. | Tema 4. MutoxonnpuaneHas u xyo- | [13 | Kpyrustii cron
porutactHast JJHK
5. Tema 5. 'enomuas opranmsanus re- | [13 | MaTepakTuBHas popma: MacTep-Kiacce
HOB
6. | Tema 6. 'enomHast opranuzanus JI | Jlekuusi-Bu3yanuzanus
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HaumenoBanue HCIO0Jb3YEMBIX

Jr:[;_)n Tema u popma 3ansaTus AKTHMBHBIX 1 MHTCPAKTUBHBIX 00pa3oBaTe/ib-
HBIX TexHoyoruu (¢pop™m o0y4enus)
Hekoaupymomei nporenss! JJHK:
TaH/IEMHBIC TIOBTOPHI M MOOHMIIbHAS
JHK
7. | Tema 7. Metonsl aHanu3a reHOMOB JI | Kpyrnslii cToin
8. | Tema 8. [TonHOr€eHOMHOE CEKBEHU- I13 | Kpyruslii cron
poBaHMe U IPOOIEMBI COOPKHU T'€HO-
MOB
Tema 9. I'enHoMHas cenexnus I13 | [IpobiemHast JeKIHs

10. | Tema 10. «MacTpyMenTH» TeHOMHO- | [13 | MHTEpakTHBHAsA hopMa: MacTep-Kiace
r0 PelaKTUPOBAHUS
11. | Tema 11. I'enomHOE penakTupoBa- JI | Jlekuusi-Bu3yanu3anus
Hue ¢ nomoirsio CRISPR/Cas

12. | Tema 12. ®ynkunonansHas reHomu- | [13 | Kpyrnsiii cton
Ka

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTAIUS 110
HTOraM OCBOEHNA AMCIHUIIIHHDI
6.1. TunoBble KOHTPOJIbHbIE 33IaHUS UJIM UHbIE MATEPHUAJIbl, HEO0X0AUMbIe
JJISl OLIEHKH 3HAHUM, YMEHUI U HABBIKOB U (UJIM) ONBITA AeATEeJIbHOCTH

Bonpocs! /151 NOATOTOBKU K KOHTPOJIbHBIM MePONPUATUSM (TeKYLIMii KOH-
TPOJIb)

KonrpoubHas padora Nel

Bapuanr 1

1.0cobeHHOCTH TeHOMAa pacTeHUN

2. MeToibl CEKBEHUPOBAHUSI TCHOMOB

3. TpyaHocTu COOPKH MOJTHOT€HOMHOTO CEKBEHUPOBAHUS
4. 'eHETUYECKHE KApThl U UX HENOCTATKU

5. HTErpUpOBaHHBIC FTEHETHYECKHE U (PU3UUECKHE KapThl

Bapuanr 2
1. TpaHCTIO30HBI ¥ CITOCOO TPAHCTIO3UITUU B TCHOME

2. basbl JaHHBIX HYKJIEOTUIHBIX MOCIEI0BATEILHOCTEN
3. PacyeT nOKphITHS TEHOMOB IPU CEKBEHUPOBAHUU
4. Opranu3zauus TpOTEUH-KOAUPYIOIIUX T€HOB

Bapuanr 3
1. MutoxonapuansHas u xiopomnacreas JJHK

2. IlpuHnun cekBeHnpoBanus o CaHrepy

3. Tangemuo-nopropstowasica JJIHK u ocHoBHbIE MOp(oIOrHUecKue CTPYKTYPbI
XPOMOCOM.

4. LTR - peTpoTpaHCIIO30HbI
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Bapuanr 4
1. Meronbl aHanu3a reHOMOB

2. HeBupycHbIE peTpOTPAHCIIO30HBI U CTIOCOOBI MHTETPAIIK B TEHOME
3. CJOXHOCTb OPraHU3MOB U pa3Mep Fr€HOMOB

4. Ilepectpoiiku B MuToxoHapuanbHou JJTHK, nuromnazmaruueckas myxckas cre-
PUWIBHOCTD U CO3JAaHUE MApPKEPOB IS ONPEACIICHUS TUTA ATOILIa3MBbI

5. Iouck noaumopdu3mMa eIMHUIHBIX HYKIICOTUIOB U CO3JIJaHHE HA UX OCHOBE Map-
KEpOB

KonrpoJubHas padora Ne2
Bapuanr 1
1. «MonexynspHble HOKHULBD 711 pEJAKTUPOBAHNS T€HOB

2. HanonopoBoe cexBenupopanue (Nanopore Oxford technology). ITpuniumn
CceKkBeHUpOBaHus. Tunbl HaHoNOp. JlnuHa npourenui. HemocraTku.

3. 'enomHas cenexuusi. COCTOSIHUE MOJTHOT€HOMHOTO CEKBEHUPOBAHUS KYJIbTYPHBIX
pacTEHUI.

4. CeBennpoBanue reHoMoB de novo, peCeKBeHHPOBAHNE, CEKBEHUPOBAHUE WHINBH-
IyaJbHBIX TEHOMOB

Bapuanr 2

1. NuctpymenTsl reHoMHOTO peaaktupoBanusi: ZFNs u TALLENS.

2. baza nannbix — GeneBank (HaunonanbHbIi LIEHTP OMOTEXHOJIOTUYECKON
unpopmarnu — NCBI)

3. I'ensl opTonoru, mapoyaoru, KCEHOJIOTH U ICEBIOTCHBI.

4. Tepmunonorus NGS: npouTteHue, riryOMHa NOKpBITHS, COOpKa, pUJIbl, KOHTUTH.

Bapuanr 3
1. I'enomuoe penaktupoBanue ¢ momoibio CRISPR/Cas
2. Metonbl GyHKITMOHATBHON T€HOMUKH
3. MonekymnsipHbie MapKepbl HA OCHOBE MUHU- U MUKPOCATEIUTOB.
4. Tlpunnun I[llumina cekBeHHUpOBaHUS
Bapuanr 4
1. Cnoco6st noctaBku cuctembl CRISPR/Cas9 B pacturenbHyo KIeTKy.
2. 'enomHoe pepaktupoBanue. Uem oTamyaeTcsi OT FTeHHOM WHKEHEPUU CO3AaHUs
I'™MO?
3. Unctpyments 115 BeikTioueHust reHoB: IRNA u CRISPR/Cas.
4. [Ipumenennst yHKIIMOHAIBHON T€HOMHKH B CENIEKIIMH PAaCTCHUN

IlepeyeHb BONPOCOB, BLIHOCHMBbIX HA MPOMEKYTOYHYIO ATTECTALUIO (IK3AMEH)
1. I'eHomMMKa — KaKk HOBasl TUCLUUILJIMHA: AaTh OHATHE TUCLUUIIJIMHBL, KOTAA

BO3HHUKIJIA, YCM 3aHUMACTCs, IICPCIICKTUBLI Pa3BUTHUA, OTIIMIUC OT KJIaCCUYECKOM
I'CHCTUKU.
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2. CrpykTtypa reHOMOB 3yKapuoT. B uem 3akimtouaercs: C-3HaueHus napagaokc? Uro
3Hauut C? I'mnore3a JJHK moctosiHcTRA.

3. 3aBUCHUT JM CIOKHOCTb OpraHMU3Ma OT KOJIMYECTBA T€HOB B €ro reHome. G —
3HAYEHUS 3arajika u €e peuicHue.

4. OcobenHoctu reHoMoB pacteHuil. [lomumnonnus. [lonHoreHoMHas AyTUIMKALIMSL.
TpynHOCTH CEKBEHMPOBAHUS.

5. Ocobennoctu reHoMoB pactenuit. [Inactunnas JIHK, mutoxonapuansaas JJHK.

6. XpoMoCOMHasi Opranu3anus reHoB. EqMHUYHbIE T€HbI U CEMEeNCTBa F'eHOB.

7. IlpotenH koaupyromue reusl. Jlynmiukamnus reHoB. TaHIeMHO NOBTOPSIIOIIUECS
T'CHBI.

8. I'eHBI OpTOIOTH, TAPOJIOTH, KCEHOJIOTH U TICEB/IOTEHBI.

9. Tunsl Hekogupyroniet JIHK. Tannemuo nosropsitomasics JITHK. CatemnutHas
JAHK. Munun- nu mukpocarenutsl. [IpuBectu nmpuMepbl MUHHA- B MUKPOCATEIUTOB.

10.Mo6unpnas JIHK. J[Ba 0OCHOBHBIX KJlacca MOOMJIBHBIX DJIEMEHTOB: TPAHCIIO30HBI
U peTpoTpaHcno30Hbl. CrocoObl TPAHCIIO3UIIMY B HOBBIE MECTa FTEHOMA.

11.bakrepuanbHbie TpaHCIIO30HBL. CTPYKTYpa 0aKTepUaIbHOTO BCTPAUBAOILIETOCS
cukBeHca (IS).

12.HepennukatruBHas TpaHCHO3ULNS. bakTepranbHBIN TPAHCIIO30H, €T0 CTPYKTYpa U
MIPUMEHEHUE B U3YUCHUU TCHETUKU OAKTEPHAIIBHBIX KIETOK.

13.Dykapuotnyecknue TpaHCO30HbL: Ds u As 'y KyKypy3bl.

14.PetpoTtpancno3onsl: BupycHbsle (LTR) CtpykTypa u periukaTuBHas
TPaHCIO3ULHUS.

15. HeBupycubl perporpancno3ons! (SINE, LINE).

16.2KkcriepuMEHTHI Ha IPOXKIKaX, TOKA3bIBAIOLINE PETUIMKATUBHBIN c1I0c00
tpancnozuuuu. L1 (LINE) snement u ero cnoco6 Tpancnosuiuu. Alu noBTopsl,
WX pa3Mep U YUCIIO KOMUN B TEHOME.

17. Jenatypauus u penarypauus JJHK. Temneparypa nnasnenns JJHK.

18. MennenHo, cpenne u 6sicTpo peacconuupyromas JJHK B reHome.

19.CekBennpoBaHue: 1aTh ONPEAECICHUE, METOAbl CEKBEHUPOBAHHUS, CEKBEHUPOBAHUE
o Canrepy (MPUHITUIT METO/IA), CKOJILKO TEHOMOB PACTCHHM YK€ CEKBEHUPOBAHO.

20.ITpunnun Illumina cexkBenupoBanusa. CeKBeHUpOBaHUE TyTEM CUHTE3a C
oOpaTUMbIM TepMUHUpOBaHUEM: CpeHss TMHA pUIOB (TIPOYTCHUS ) B YUCIIO
PUIOB.

21.Tepmunonorust NGS (new generation sequencing) CEKBEeHUPOBaHUSI HOBOTO
MOKOJICHEHSI: TIOHSITHE pe(EePEHCHBII T'€HOM, pECEKBEHUPOBAHUE,
ceKkBeHUpoBaHUEe de novo, MpouTeHue, TITyONHA MMOKPLITHS, COOpKa, PHUIIbI,
KOHTHTH.

22.006nactu npumeHeHust NGC

23.Hanomnopogoe cexkpenupoanue (MinlON, Nanopore Oxford technology).
[Tpuanun cexBennpoBanus. Tunsl HaHonop. [lnnnHa npourenuii. Hegocratku

24.PacBio SMRT: npunnun cekBeHupoBanusi. JyinHa mpouTeHus

25.SNP-uunsl. ['eHoTHIIMpOBaHUE
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26.Crpareruu cexkBenupoBanusa: WGS, Ip WGS

27. T'eHernueckue KapThl: 1aTh onpeaencHrue. Kak KOHCTpyHUpYyIOT Fr€HETUUECKUE
KapThl. Mcnons3oBanue npu cOopke reHoMoB de novo.

28.Bammmanus cOopky reHOMOB. HTErprpOBaHHbBIEC TCHETUUECKUE U (PU3NUECKHE
kaptel, Tyramide-FISH. [Tpo6sembl cOopku reHoMoB. OnTuyeckoe
kaptupoanue, Hi-C.

29.CekBeHupoBaHie reHOMOB de novo, peceKBEeHUPOBaHUE, CCKBEHUPOBAHUE
WHJIMBUAYaJIbHBIX TEHOMOB, TIporpaMma «Poccuiickre reHoMbD».

30.Cpennee nokpeiTue reHoma. [IpoBectu pacuer ¢ UCMOIB30BaHUEM pa3mMepa
r€HOMa OBOIIHOM KYJIBTYPbI AUIIJIOMHBIX MPOEKTOB MAarucTpOB, BEIOPAB METO/T
CEKBEHUPOBAHMS M COOTBETCTBYIOLIYIO JJIMHY IPOYTEHUS.

31.Tpanckpunrom 1 RNA-seq 1ucoJib30BaHKE B CEIEKIINU.

32.'enomuas cenekuus: gaTh onpenenenue. [Ipunuun Mmeroaa.

33.I'enoMHOE penakTupoBanue. /late onpeaencHue. Yem oTIMYaeTCsS OT FT€HHOU
uHxxeHepuu cozaanust [MO?

34 . IHCTpyMEHTHI TECHOMHOTO PEIaKTUPOBAHUS: HYKJI€a3bl IIMHKOBBIX MAJIbIICB
(ZFNs), nykineassl, nogoOHeie aktuBatopy Tpanckpumniuu (TALLENs), Fok1
sHAOHYKIIea3a. O0JacT! MpUMEHEHUS

35.0TKpbITHE «KUMMYHHOU cUCcTeMbl» OakTepuid. [IpuHIun paboThl «<MMMYHHOM
CUCTEMBD» OaKTepuil.

36.Ctpykrypa CRISPR/Cas u ycnoBust padotel: crRNA, tractrRNA, sgRNA, PAM.

37.Jlaypeatst HoGenesckoii npemuun 2020 B oOmactr xuMuu. B ueM 3akmr09aiocs ux
OTKpBITHE B 00JIACTH TEHOMHOI'O PEAaKTUPOBAHUS?

38.Onporennas penapauus JJHK nocne aAByx1ienodedHoro pa3psiBa CUCTEMOM
penaktupoBanus. Yto takoe InDel?

39.Ilpumenenne CRISPR/Cas reHOMHOT0O peJakTUPOBaHHUS B CENEKIINH PACTEHUH.

40.MeTtonap! aHaIM3a T€EHOMOB

41. I'eHETHYECKHE KAPTHI

42. IIpyHUUIBI TOCTPOCHUS T€HETUYECKUX KapT

43 HenpocTaTKu r€eHETUYECKUX KapT

44 VnTerpupoBaHHble reHETUYECKHUE U (PU3NYECKUE KapThl

45. Coopka reHomoB B «scaffolds»

46.CO6opka reHOMOB B TICEBIOXPOMOCOMBI

47. Metoasl PyHKITMOHAIbHON T€HOMUKHU

48. In situ TuOpUIU3aLMSI KAK METOJ IOCTPOEHUS (PU3HUECKUX KapT

49.CRISPR/Cas n uMMmyHHas cuctema 0akTepuit

50.I'eHBl OpPTONIOTH, TAPOIOTH, KCEHOJIOTH

51.'enomuas opranu3zaiys puooCoMaabHbIX T€HOB

52.I'eHOMHas opraHu3anus reHoB, KOJAUPYIOIIHUX TUCTOHBI

53./Iuzaiin gRNA: HU3Kas BepoATHOCTH «offtargeny u BrICOKasi aKTUBHOCTD

54. PegakTrpoBaHUE T€HA: BHIKJIIFOYEHUE; U3MEHEHUE HYKIJICOTUIHOMN
MOCJIEIOBATEIBLHOCTH, KOJUPYIOMIEH 0el0K; MOAU(PHUKALINS SKCTIPECCUH
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55. IlomHOreHOMHOE CEKBEHMPOBAHUE U COOpKa FreHOMa OT TEJIOMEPHI JI0 TEIOMEpPhI

56. MonekyapHbIX MapKepbl JOMUHAHTHbBIE U KOJIOMUHAHTHIE

57.1IprHIMIT MOJIEKYIIIPHOIO MapKUPOBAHUSA

58. Tunsl cUCTEM MOJEKYISIPHOTO MAPKUPOBAHUS

59. Banunanust cOOpku reHoMOoB ¢ ucnosib3oBanrem Hi-C, ontrudeckoro
kaptupoBanus U Tyramide-FISH

60. 'eHoMHas ceneKlus: TeHOTUITUPOBAaHUE U (PEHOTUITMPOBAHUE FTAJTOHHOM
(oOyyaroliieit) MoMmyJIsIUU.

61. @yHKIHOHATBHAS TEHOMHKA: CUCTEMAaTUYECKOE NOMAPHOE YIAJI€HUE T€HOB NN
MOJIABJICHUE IKCIPECCUM T€HOB JJI UJICHTU(DUKALIMU T€HOB C POJICTBEHHOM
bynkIen

62. Unctpymentst ans BeikinroueHus reHoB: iIRNA u CRISPR/Cas.

63.006mactu npuMeHeHus GyHKITMOHATBHON TeHOMUKH

6.2. Onmcanme mnokasarejeili W KPHUTEPHEB KOHTPOJS YCIIEBAE€MOCTH,
ONMCAHNeE MIKAJI OLeHNBAHUS

BanibHO-pelTHHIOBasA cMCTeMa OLeHKHU

OO0BeM pelTHHTa COCTABIISET: 3a TEKYIMUd KOHTPOJb - 30% OT HOPMATUBHOTO
pENTHHTA TUCIUTIINHBI, 32 PYOEXKHBIM KOHTPOJb - 30% OT HOPMATHUBHOTO PEUTHUHTA
JUCUUIUIMHBL ¥ 32 UTOTOBBIA KOHTPOJIb - 40% OT HOPMATUBHOIO pEeHWTHHIA JUCLU-
IUTHHBI.

Tabmuma 7

CucremMa peiiTUHIOBOM OLIEHKH
OueHoyHble CpeaCcTBa | Bamner
Ycrueii onpoc | 0 2 4 5
KouTponbsHas 0-4 5.6 7.8 9-10
pabora
DK3aMeH 0-8 9-13 14-17 18-20
Ounenka Heyn. YnoBJ. Xopouo OT1an4yHo
ITocenieHue JIeKUUi 1 NPAKTUUYECKUX 3aHsATUI
ITocemaemocts | <85% 86-88% 89-91% 92-100%
basnnbl 0 10 20 30

ITocemaeMocTh pacCUUTHIBAETCS, KAK OTHOLIEHUE YHCIIA NMPONMYIIECHHBIX 3aHs-
TUH K 00IIEMY YHMCITy 3aHSATHA.

MakcumMaiibHoe Ynucjio 0auios — 100

s nomycka K cliaye 3a4eTa ¢ OLEHKON M0 JUCIUILIMHE HE0OXO0AUMO:

- (haKTHUYECKUI PEUTUHT CEMECTPOBOTO0 KOHTPOJIS TOJKEH cocTaBisiTh Oonee 50% ot
HOPMATUBHOTO PEUTHHIA CEMECTPOBOTO KOHTPOJIA st AuciuIuinHbl (Rpakt.cem >
50%Ruopm cemecTp), T.€. AOTKEH OBITH JOCTUTHYT MOPOTOBBIN PEUTHHT;

- TOJDKEH OBITh BBIMOJIHEH 00BEM ayIUTOPHBIX 3aHATHN (BKIFOUAsl MOCEIICHUE JICK-
1), IPEyCMOTPEHHBIN YYEOHBIM IIJIAHOM.
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PelTMHIOBBIN 0a/1J1, BBICTABJISAAEMBIN CTYICHTY

PeliTuHrossiii 0amn Onenka no TpaaAuIIMOHHOM IIKAJIe
(B % oT Makc. 6ania 3a JUCIUILINHY)

85,1-100% OTangHO

65,1 -85 % Xopouio

60,1 — 65 % Y 10BIETBOPUTETBLHO

Menee 60 % HeynoBneTBopuTEnsHO

7. YueOHO-MeTOoANYeCKOEe M HH(POPMALIMOHHOE 00ecneYeHue TN CIUTIUHBI

7.1 OcHoBHAsI JINTEPATYypPAa

1. T'enetuka : yuebnoe nmocodue / A. 1O. ITaputos, A. A. Sxytnoga, 3. U. bo-
rotoBa, b. M. CynmeBa. — Hanmpunk : KbI'Y, 2023. — 180 ¢. — TeKcT : 21eKTpoH-
HbIH // JlaHb : 37eKTpOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/378974

2. Nure-Beuromos, C.I'. ['eHeTHKa ¢ OCHOBaMU CEJIEKIIUU: YUEOHUK JIJIS CTY-
nentoB BY3os / C. I'. Uare-Beuromos. - 2-¢ u3za. - Caukt-IlerepOypr : Uza. H-JI,
2010.-718 c.

2. Cmupsie, A.B. OcHoBbl 6uonHpopMaTuku: yaebHoe mocodue / A. B. Cmu-

pses, JI. K. Ilankuna ; MockoBckas cenbckoxo3saicTBeHHas akagemus uM. K. A. Tu-
mupszena. - M. : MCXA, 2008. - 102 c.

7.2 JlonoTHUTEJIbHAS JTUTEpATypa

1. bpayn, T.A. I'enomsi / T. A. bpayn; niep. ¢ anri. A.A. CseTiioBa, 1oj pe.
1.6.H., mpod. A.A. Muponosa. - MockBa: THCTUTYT KOMITBIOTEPHBIX HCCIICIOBAaHUM,
2011.-921 c.

2. Ilpoxopos, M.A. Cenexuus 1 cCEMEHOBOJICTBO OBOIIHBIX KYJIbTYp : yueOHOE
nocobue 11 ¢.-X. By30B 1o criell. "[lmogooBomieBoacTBO U BUHOTpagapcTso” / 1. A.
[Ipoxopos, A. B. Kproukos, B. A. Komuccapos. - M. : Konoc, 1981. - 447 c.

3. O6mas cenexuus pacteHuit: yueonuk s By30B / FO. b. Konosaios, B. B.
[TeieueB, T. U. Xynanapus, B. C. Pyben. — 3-e u3n., ucnp. — Cankr-IletepOypr :
Jlanb, 2021. — 480 c. — URL: https://e.lanbook.com/book/171892

4. TIpakTUKyM IO CEJNEKIIMH M CEMEHOBOJACTBY IOJIEBBIX KYJIBTYp : ydeOHOE
noco6ue / B. B. IIsupnHes, 0. b. Konosanos, T. U. Xynanapus [u ap.]. — CaHkT-
[TerepOypr : Jlanp, 2021. — 448 c. — URL: https://e.lanbook.com/book/168625

5. Posen, B. B. Konuenunu coBpeMEHHOro ectecTBo3HaHus. KoMnenauym :
yueoHoe nocodue / B. B. Pozen. — Cankr-IletepOypr : Jlans, 2022. — 480 c. —
ISBN 978-5-8114-1012-5. — TekcT : »JIeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/210740

8. Ilepeyenb pecypcoB MHPOPMAUOHHO-TEJEKOMMYHUKAIMOHHONU ceTu «MH-
TePHET», He0OXOAUMBIX /IJIsl 0CBOEHMSI TUCIUIIIUHBI

1. Protein Data Bank, 6a3a nanusix PDB — http://www.rcsb.org (OTKpbITBIN JOCTYII)

22



2. SWISS-PROT, UniProt the protein sequence data bank, 6a3a manaprx UniProt -
http://beta.uniprot.org (OTKpBITHII AOCTYM)
3. baza nmannbix UniProt Ha cepBepe EBponeickoro MHCTUTyTa F€HOMHKU U MPO-
teomuku (European Bioinformatics Institute, EBI) — http://www.ebi.ac.uk/uniprot
(OTKpBITBHIN JOCTYII)
4. bassl nannabix Swiss-Prot, TrEmbl, UniProt na cepsepe ExPASy (Expert Protein
Analysis System) IllBefinapckoro Wucturyta I'eHoMMKHM u mpoTeomuku SIB -
http://www.expasy.org/sprot (OTKPBITBII TOCTYII)
5. Knaccuueckast u Mmosekysipaast Ouonorust — http://molbiol.ru (OTKpbITBIN JOCTYTI)

6. O0benuHEHHBIN [IeHTp BBIYMCIUTEILHON OMOJIOIMU U TEHOMUKH, U MPOTECOMUKH,
PYCCKOSI3bIYHBIM MHPOPMAIIMOHHBIN CAlT ¢ BI0-ajpecaMu U KPaTKOM XapaKTepUCTH-
KOH MOJIEKYJISIpHO-OHOJIOrn4ecknx 0a3 qaHHbix — http://www.jcbi.ru (OTKpBITBINA H0-
CTyM)
7. TlpakTuueckass MoyekynspHas Ouonorusi — http://molbiol.edu.ru (oTKpeITHIN 10-
CTYII)
8. CepBep HammonanwHOTO mEeHTpa OmoTexHomornueckod wuHpopmammu CIIA
(NCBI): 6a3p1 maaasix GenBank, NCBI Protein Database, UniGene, HomoloGene u
ap. - http://www.ncbi.nlm.nih.gov (http://www.pubmed.com) (OTKpBITBII HOCTYIT)
9. Ceprep Llentpa monenupoBanus Mosekyn Hanuonansnoro MuctutyTra 310pOBbs
NIH, CHIA —http://cmm.info.nih.gov/modeling (OTKpBITHIN TOCTYTI)

9 MeToauyecKkne YKa3aHHsA, PeKOMEHJAIMHM W JApPyrue MaTepuajbl
3aHATHAM

O0s3aTenbHOE TIOCEIICHUE JIEKIHM, MPAKTUYECKUX U Ja0OPATOPHBIX 3aHSTUH.
AKTHUBHOE y4acTHE Ha 3aHATHUSX. TIIATENbHOE BBIMOJHEHHE PEKOMEHAAIMN MPETIO-
naBarens. Benenue noapo6Horo koncnekra. CamocrositenbHas paboTa ¢ OCHOBHOM U
JIOTIOJIHUTEIIBHOM JINTEPATYPOH.

10. Ornmcanue MaTepruagIbHO-TEXHUYECKOW 0a3bl, HECOOXOMUMOM IS
OCYUIECTBJICHUSI 00Pa30BATENBLHOTO MPoLIecca MO AUCIUIUIHHE

[Ipouiecc u3yueHUs AUCHUIUIMHBI OOECIEUeH ayJIuTOpHei, 000pYyI0BaHHOM
MIEPCOHATBHBIMUA KOMITBIOTEPAMHU, MYJbTUMEIUNHBIMA CPENCTBAMU IJIA JEMOHCTpa-
MU Tpe3eHTAUUd U JIOCTYNOM K HMH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«HTEpHETY.

Tabnuma 8
Ceegenusi 00 o0ecne4eHHOCTH CIEUMATU3MPOBAHHBIMU AyJIUTOPUSIMM,
Ka0OMHEeTaMM, JJA00pPaTOPUSIMH

HaumeHoBaHHe cnenuabHBIX MOMeEIEeHUMH
U MOMeIIeHNH IJIs1 CAMOCTOSITeJIbHOH pado-
ThI (Ne yueOHOro kopmnyca, Ne ayauropun)

OCHAIIIEHHOCTL CHENHAJBHBIX HOMEIICHUN M
NMOMeLIeHUH ISl CAMOCTOATEILHOI PadoThI

IlenTpanpHas HayuHas Oubnuoreka wumeHH | CTOIbI, CTYNbs, yucOHas TUTepaTypa
H.U. Xene3noBa, UnTanbHbIC 3a161 OHOIHOTE-
KH

Oomexntue. KoMHaTa 111 caMOIOATOTOBKHU CTOJIBl, CTYJIBS

23




10. MeToauveckne peKOMeHIAMH 00y4aIOIMMCSH M0 OCBOCHHUI0
AUCUMILTHHBI

Yacts 00beMa MaTepuasna CTYJIeHTY HEOOXOJUMO OCBOUTH CaMOCTOSITENIBHO B
COOTBETCTBUH C TEMaMH JJISI CAMOCTOSITEJIbHOM MOATOTOBKY U3 Tabiuiel 5. CTyaeH-
ThI JOJDKHBI COOJTIOJIaTh MTUCIUIUIMHY, BOBPEMSI IPUXOIUTh HA 3aHSTHUS, MPEIOCTaB-
JSATh HA MPOBEPKY TOMAITHIOI pabOTy, FTOTOBUTHCS K MPOBEPOYHBIM U KOHTPOJIBHBIM
paboTamM, IPeTyCMOTPEHHBIM KypPCOM, IPOSBIISATh aKTUBHOCTh HA 3aHATHAX. BaxkHoe
MECTO B 00pa30BaTEIHLHOM IPOIIECCE 3aHUMAET CAMOCTOSITENbHAs paboTa CTYJEHTOB.
Jlnst opraHu3any CaMOCTOSITENBHONW paOOThl CTYEHTOB MO KYpPCY HCIOIB3YIOTCS
COBpPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHHU: Pa3MEIICHHUE B CETEBOM JIOCTYIIC
KOMITJIEKCOB y4EOHBIX M y4eOHO-METOJAMYECKHX MaTepHAJIOB (IIPOTpaMMa, CIIHCOK
PEKOMEHIyeMOl JIUTepaTypbl U UH(POPMAIMOHHBIX PECYpCOB, 3aJaHUs [UJIS Camo-
KOHTPOJIsI), CBOOOHBIN JOCTyN K ceTr MIHTepHeT 11t paboThl ¢ MOJICKYJIIPHBIMU Oa-
3aMU JaHHBIX.

11. Buasl u ¢popmbl 00padOTKH NPONYLICHHBIX 3AHATHIM

CtyneHT, NponyCTUBLINHI 3aHATH, 00513aH MPEJOCTaBUTh U 3alIUTUTH pedepart 1o
IIPOITYLIIEHHOU TEME.

12. MeToanvecKkue peKOMEHJIANNH NPENnoJaBaTe/siM 10 OPraHu3anuu
00y4eHHUs 110 AUCHMILIMHE

[lenaror, mpoBoAsIIKii 3aHITHS TOJDKEH 00J1a1aTh BEICOKON KBaJIM(UKaluen u
OTIBITOM NPOBEAECHUS MOJIEKYJISIPHO-TEHETUYECKUX HccienoBanuii. Heobxonnmo pas-
OupaThbCs B HIOAHCaX pabdOThl C MOJIEKYJISIPHBIMU MapKepaMu, 4TOObI TP HEOOXO0U-
MOCTH OblIa BO3MOXHOCTb MCIPaBUThH OIIUOKY CTYJE€HTa U CKOPPEKTUPOBATh HC-
MOJIb3YEMBbIE TIPOTOKOJBI B 3aBUCMMOCTH OT BUA KyJIbTYpbl M TuUNa Mapkepa. s
YCIICILTHOTO OCBOEHUS MpeaMeTa HEOOXOAMMO MEPUOAMYECKH OPTraHU30BBIBATH 00-
CYXKICHHS U TUCKYCCHH 10 TeMaM JUCIHILTAHBIL.

Bce mnpaktuueckue paboThl HOCIT CTPOro MNpodecCHOHATIBHBIA XapakTep.
HaBbiky, 1oy4eHHbIE IPH BBHIIOJHEHUH 3THUX paboT, IPUTOIATCS CTYIEHTY Ha BCEX
aTamax OOy4eHHs, IPU MOATOTOBKE BBITYCKHOW pabOThl MarucTpa W B MpodeccHo-
HaJIbHOM J1€ATEIbHOCTH.

[Ipu mpenomaBaHuy Kypca HEOOXOJUMO OPHEHTHPOBATHCS HA COBPEMEHHBIE
o0Opa3oBaTelibHbIE TEXHOJIOTMU IIyTEM HCIIOJIb30BaHMs I'PYIIIOBOrO crocoda odydye-
HUSl HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATHUAX, pa300pa KOHKPETHBIX CUTYaIlil U
MHTEPAKTUBHOTO 00CYK/IEHUS pE3yJIbTaTOB UCCIIEI0BATENbCKIX YUeOHBIX padboT. Pe-
aM3amys COBPEMEHHOTO MOJX0/a JO0JKHA 00€CTIeYMBATHCS MIMPOKHUM HCIIONIb30Ba-
HUEM aKTHBHBIX MHTEPAKTUBHBIX (POPM MpPOBENEHUS 3aHATHM, OceneHre npoduib-
HBIX Hay4YHO-HCCIICAOBATEIbCKUX YUPEKICHUN M TOBBICUTH WHTEPEC K H3YyUCHHUIO
JUCHMILIMHBL. 3a/ladyeil npenoaBates sSBisIeTCs MPUBEACHNE MAaKCUMaJIbHOTO KOJIH-
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yecTBa MO3UTHBHBIX MPUMEPOB YUPEIKICHUH U CIIELHATIUCTOB JOOUBIIUXCS BBICOKHUX
pe3yJbTaTOB B CBOMX OTpacisiX OMOTEXHOJOTMH, Ul CTHMYJMPOBAHUS HHTepeca
CTY/IEHTOB K YIJIYOJIEHHOMY M3Y4YEHHIO JJAHHBIX JUCLIUIUIHH.

IIporpammy paspatoraJ (u): 4 ‘ /Z/
Momuaxoc C.I'., 1.c.-X.H., Tpodeccop ol 77 ‘é‘//,'

Xpycranesa JL.W., 1.6.H., npoeccop & ’

(noanucey) | A

—_— ~

S AR -~



PELHEH3US
Ha Pado4yl0 NPOrpaMmy JUCHUTLIUHBI
b1.B.05S «I'eHoMuKka pacTeHuiD
OIIOII BO no nanpagsjienuio 35.04.05 «CanoBojacTBo», HanpaBJjieHHOCTH «bHOTexXHOI0THS U ce-
JIeKIHUS PACTEeHUIN»
(kBasMpuKAINSA BHINYCKHUKA — MATHCTP)

TepexoBoii Bepoit IBanoBHO#, u. 0. 3aBenyromeil kadenpsl opoieBoactsa PI'bOY BO
«Poccwuiicknii rocynapcrBeHHbll arpapHslii yHuBepcuTeT — MCXA mmenn K.A. Tumwupsszesay,
KaHJUJATOM CEIbCKOXO035MCTBEHHBIX HayK (Aajiee 10 TEKCTY PELIEH3EHT), IPOBE/ICHA PELEH3Us pa-
0oueil mporpammsl nucuunHebl «I'eHomuka pacrenuii» OIIOIl BO no nampasnenuto 35.04.05 -
«Ca/1oBO/ICTBOY», HANPABICHHOCTU «BHOTEXHONOTHS U CENEeKIUs pacTeHHi» (KBaIu(UKaIuUs BbI-
MyCKHUKA — Maructp), pazpaborannoii B ®I'BOY BO «Poccuiickuii rocyaapCcTBEHHBIN arpapHbIi
yauBepcuteT — MCXA nmenu K.A. TumupszeBa», Ha Kadeape MOJEKYIIPHOM CeleKIuu, KIeTou-
HBIX TEXHOJIOTHIA ¥ CeMEHOBOJIcTBa (paspadorunku Xpyctanesa JI.U., mpodeccop kadeapsr Moire-
KYJSIPHOH CEJIeKLUH, KJIETOYHBIX TEXHOJIOTMH M CEMEHOBOJICTBA, HOKTOpP OHOJOIMYECKHX HAYK,
npodeccop, 1 Monaxoc Cokpat ['puropseBud, 3aBenyromuii kKapeapoid MOJICKYISIPHON CENeKIINH,
KJIETOYHBIX TEXHOJIOTHI M CEMEHOBOJICTBA, IOKTOP CETbCKOXO3HCTBEHHBIX HAYK, podeccop).

PaccmoTpeB npeacTaBieHHBIC Ha PELICH3UI0 MaTepuabl, PELICH3CHT MPULIEI K CICAYIOIIUM
BBIBOJIAM:

1. IlpenbsBiennas padodasi mporpaMmma JUCHUILIMHBL «[ '€HOMHKa pacTeHHi (Jaee mo TekK-
cty [Iporpamma) coomseemcmsyem tpedoBanusim ®I'OC BO no nanpasnenuto 35.04.05 - «Cano-
BoACTBOY». [IporpamMmma codeporcum Bce OCHOBHBIE pa3felibl, coomeemcmeayem TpeOOBaHUSM K HOP-
MaTHUBHO-METOIUYECKUM JOKYMEHTaM.

2. TlpencraBnennas B [IporpamMmme akmyanbnocms yicOHOW TUCIMIUIMHBI B PaMKax peau-
samuu OIIOIT BO me nodnescum commnenuro — MTUCIUIIIIMHA OTHOCUTCS K 0a30BOi 4acTh y4eOHOTO
nukia — b1.

3. IlpencraBnennsle B I[Iporpamme yenu AVCUMIUIUHBL coomeemcmeyiont TpeOOBaHUAM
®I'OC BO nanpasnenns 35.04.05 - «CagoBoicTBOY.

4. B cootBerctBuu ¢ IIporpaMmmoii 3a nucuuiiinHoN «l'eHoMHKa pacTeHHi» 3akperieHa 1
komnemenyua. Jlucuummnna «['eHoMuKka pacteHuit» u npeacTtasiennas [Iporpamma cnocobmna pe-
anuzoeams MX B OOBSBICHHBIX TpeOoBaHWsX. Pe3ynbTarel oOyueHus, mpexacraBienHsie B Ipo-
rpaMMe B KaTeropusx 3HaTh, YMETb, BIAACTh coomeemcmeayionm creunduke u coaep>KaHuio TUCIH-
IIJIMHBL U OeMOHCIMPUPYVION 803MONCHOCHIb TIOTYYE€HHUS 3asIBICHHBIX PE3YJIbTATOB.

5. O6mas Tpyno€MKOCTh AUCHUILIIMHBI «['€HOMHKa pacTeHMil» COCTaBISET 5 3au€THBIX
equnull (108 yacoB/U3 HUX MpaKTHYECKasi MOATOTOBKa 4 yaca).

6. Hudopmarusa o B3aMMOCBS3H U3Y4aeMbIX JUCIUILUIMH M BOIIPOCAM HCKIIOUEHHUS JAyOIu-
pPOBaHMs B COJEP/)KaHUU JUCLUIUIUH coomeemcmeayem neicTBuTenbHocTu. JAucuumnuna «I'enomu-
Ka pacTeHuil» B3aummocBsa3aHa ¢ apyrumu aucuuiuimHamu OIIOII BO u YueOHoro miana mo
HanpasieHnto 35.04.05 - «CagoBoACTBO» M BO3MOXHOCTh AYOJIMPOBAHMS B COLCPKAHUH OTCYT-
CTBYET.

7. TlpencraBnennas IIporpamma mpeanoliaracT MCHOJB30BAHUE COBPEMEHHBIX 00pa3oBa-
TEIbHBIX TEXHOJOTHH, UCIIONB3YEMBIX MPHU pealu3aliil pa3IudHbIX BUAOB yueOHOH paboThl. Pop-
MBI 00pa30BaTENbHBIX TEXHOIOTUI_coomeemcmeyom cieupUKe AUCIUTLITNHBL.

8. Ilporpamma nucumiuivHbl «l'@HOMUKa pacTeHHI» npeanosaraeT 4 3aHiITHS B UHTEpPaK-
TUBHOU (opme.

9. Bwuasl, copepxanue M TpyIOEMKOCTb CAMOCTOSTEIbHON PabOThl CTYIEHTOB, MPEICTAB-
nenHsle B Ilporpamme, coomseemcmeyiom TpeOOBaHMUSIM K MOATOTOBKE BBIMYCKHHMKOB, COJIEpKa-
umcest Bo @I'OC BO nanpasnenus 35.04.05 - «CagoBoacTBoy.

10. TIlpencraBneHHbie u omucaHHble B [Iporpamme (hopMbl mexyuyeri OLEHKU 3HAHHUN
(ompoc, kak B (opMe 0OCYX JAECHUSI OTIAENbHBIX BOIPOCOB, TAK U YYaCTUU B JUCKYCCUM, KPYIIIOM
CTOJIE, y4acTUe B TECTUPOBAHUU), coomeemcmsyom crenu(uke TUCIUIUIMHBI U TpeOOBaHHUAM K
BBIITYCKHHUKaM.
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11. dopma mpoMeKyTOYHOro KOHTPOINS 3HaHMI CTYAEHTOB, mpeaycMoTpeHHas [Ipo-
rpamMMoii, ocyimecTBiseTcss B (OpME IK3aMeHa, 9TO coomeenicmeyem CTaTycy AMCUMIUIMHBL, Kak
aUCcHUnIuHel  0aszoBoif wactn yuebHoro wmuxna — BIPI'OC BO Hnanpasnenus 35.04.05 —
«CanoBoaCTBON.

12 . ®dopmbl OLEHKH 3HAHMIL. NPEACTABICHHBIE B MPOTpaMMe,_CooMmeememeyion Crelu-
(HKe TUCLMIUTHHEI H TPeOOBaHUSIM K BBITYCKHHKAM.

13. YyeOHO-MeTOAHYECKOE ofecnevyeHrue MUCHUIUIHHEBI [IPeACTAaBICHO: OCHOBHOH JIHTEpa-
TYpOif — 3 HCTOYHHKA, TOTOIHUTENbHOIT IuTepaTypoii — 5 HaumeHoBauuii, Mintepuer-pecypceel — 9
HCTOUHHKOB W coomeememeyem tpeboBannsim  OIOC BO nanpapnenus 35.04.05 -
«CanoBoacTBo».

14. MarepnanbHO-TeXHHYECKOe oOOecnedyeHne AMCHHIUIMHBI COOTBETCTBYET crenHduke
auciunanHel "T'eHOMHKa pacTeHHii» M o0ecreynBaeT HCIOJIb30BaHHE COBpPEMEHHBIX oOpa3oBa-
TENIbHBIX. B TOM YHCJI€ HHTCPAKTHBHBIX, METO0B OOYUEHHSI.

15. MetoanueckHe peKOMeHJalul CTy/IeHTaM H METOAHYECKHe PEeKOMEHALUH MpernojiaBa-
TEJISM 110 OpraHH3alHH O0yUYeHHS 10 JHCLUIIHHE JAIOT MpeACcTaBieHHe o cneungpuke odyueHus
no qucunmninae «['eHoMHKa pacTeHHI.

OBIIUE BBIBOAbI

Ha ocHOBaHHH MPOBEICHHOI PEHEH3UH MOJKHO CAENaTh 3aKIIOUEHHE, YTO XapakTep,
CTPYKTYpa H coaepikaHue padoyeii mporpamMmbl AHcUHIINHBI «I eHoMuka pactennii» » OITOII BO
no HanpasiaeHuio 35.04.05 - «CanoBoAcTBO», HaNPaBIEHHOCTH «BHOTEXHOIOTHS H CENIEKLHs pac-
TeHnit» (KBaguduUKaLus BIMYCKHHKA — Maructp), paspaborannoii Xpycranesoii JIL.U., 1.6.H., npo-
(peccopom M Monaxocom C.I'"., a.c.-X.H., mpoeccopom cooTBeTcTBYeT TpedoBanusm OPI'OC BO,
COBPEMEHHBIM TPeOOBAHUAM 3KOHOMHKH, PBIHKA TPYyAa U IO3BOJIHT [IPH €€ pealH3aluH yCIEIIHO
obecrieunTth (POPMHPOBAHHE 3aIBIICHHBIX KOMIIETEHLIHIA.

Penenzent: Tepexora Bepa ViBaHOBHa, K.C.-X.H., H.0. 3aB. Ka(eapsl oBoeBoacTBa ®I'BOY
BO «Poccuiickuii rocynapcTseHHbli arpapHslii yausepcuteT — MCXA umenn KA. Tumu-

-
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