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Pabouas mporpamma coctaBiieHa B COOTBETCTBUM ¢ DeaepalbHBIMH TOCYJIapCTBEHHBIMU
TpeOOBaHUAMU K CTPYKTYpPE MPOTrpaMM MOJATOTOBKY HAYYHBIX U HAYUYHO-TIEJ]ATOTHYECKUX KaJIPOB
B acmupaHType (aAbIOHKTYpE), YCIOBUSIM HX peaau3alii, CpOKaM OCBOCHHUS ITHUX MPOTPAMM C
y4eTOM pa3nu4yHbiXx ¢GopM oO0ydeHus, 00pa3oBaTEIbHBIX TEXHOJOTUH W OCOOEHHOCTEH
OTJCNIbHBIX KAaTErOpuil acluUpaHTOB (aAbIOHKTOB), YTBepkAcHHBIMU [Ipukazom MwuHOOpHaYyKH
Poccum o1 20.10.2021 r Ne 951

Pabouast mporpaMmma pekoMeH0BaHa K MCIOJIb30BaHUIO B YUeOHOM IPOIECCE COBETOM
pykoBojauTeneil oopazoBaTenabHbIX nporpamMm [lepenoBoif nHkeHepHO# mKoJIbI (MPOTOKOJI No 8
oT 25 utons 2024r.).

IIpencenarennr coBera I'T.ToneBa

PenieH3eHT: JOKTOp CeIbCKOXO3SWCTBEHHBIX HayK, Mpodeccop, TIJIaBHBIM Hay4yHbIN
COTPYIHHUK OTAena OWOJOTMYECKOro pa3HooOpa3us, palMOHAILHOTO JIECONOJIb30BaHUS U
necoBblpamiuBaHus PI'BY «Bcepocculickuii Hay4HO-UCCIEAOBATEIBCKUIT HWHCTUTYT JIECHOU
TeHETUKH, ceieKIuu U OnotexHonoruny» Llapes A.Il.



1. O0mas xapakTepuCcTUKA JUCHUILIAHBI

JHK-nacnmoptu3anusi COpPTOB  CEJIbCKOXO3SMCTBEHHBIX  pacTeHU —  Haubojee
3 PeKTUBHBIN, HA CETOAHSAIIHUI JIE€Hb, CIOCO0 UX UICHTU(UKAIMYU A1 TOTO, YTOOBI 3alIUTUTh
aBTOpPCKHE IIpaBa CEJNEKIHOHEPOB, CBECTH K MHUHUMYyMY ¢anbcu(UKaT Ha pPBIHKE CEMsH,
ONTUMU3UPOBATH CEJIEKIMOHHBIN MpoIecC.

JHK-nacnoptu3anusi cOpTOB CEIbCKOXO3SMCTBEHHBIX PAacTeHHI MpeacTaBisieT coOoi
METOJ, TOJYyYEHHS TEHETUYECKH JETEPMUHHUPOBAHHBIX XapaKTEPUCTUK C  IMOMOIIBIO
MOJIEKYJISIPHBIX MapkepoB. B Hacrosmee Bpems 3To Haubosiee 3(PEKTUBHBIM CIMOCo0 HuX
UJIEeHTU(GUKALMY JJIs 3alIUThl aBTOPCKUX MPaB CeJIEKIMOHEepOoB. Jlo cUX MOp MPUXOIUTCS TOJaMHU
KyJIbTUBUPOBAaTh pAacTEHHS HA ONBITHBIX IOJAX, OTCIEXHBas HX YCTOWYHBOCTb U
MPOJYKTUBHOCTh, HO YK€ CO3JAaHHBIE U BHEAPSIEMBIE B HACTOSIIEE BpeMs I'€HHbIE TEXHOJOTUH
JAlI0T BO3MOKHOCTH C BBICOKOM BEPOSITHOCTBIO MPEICKa3bIBaTh, KaK KyJbTypa OyIeT BeCTH ce0s B
TeX WJIH UHBIX YCJOBHAX. bojee TOro, mpuMeHEHHE TE€HHBIX TEXHOJOTHH YK€ CTAaHOBUTCS
OCO3HAHHON HEOOXOJUMOCTBHIO M B CEJIEKIMU, U B CEMEHOBOJIYECKON paboTe, U B pEHICHUH
MPaBOBBIX BOIIPOCOB.

Kpome TOro, coxpaHeHne u TONOJIHEHHUE KapTOTEKHM TE€HOB YCKOPHUT pPa3BHUTHUE
OTE4YEeCTBEHHOM cenekiuu. Hanuume Ttakoi 0a3pl JNaHHBIX MO KaXJAOMY COPTY MO3BOJIUT
MPOU3BOJAUTh CKpPEIIMBAHUS 3HAUUTENbHO OoJiee IeneHanpasieHHo. [lepuoa co3zmanus copra
MOXET COKPAaTUThCS B pa3bl, MOCKOJBbKY MACHTH(QUKALMS POIUTEIbCKUX (HOpM U THOPUIHOTO
MaTepuana, a TAaKKe aHaJIN3 pe3yJbTaTOB CKPELIMBAHUS HA TEHETUYECKOM YPOBHE IPOBOJUTCA B
MpEeAeIbHO KOPOTKUNA CPOK IO CPABHEHUIO C TPAJUIIMOHHBIMHA METOIAMU.

Ienernueckass uaeHTH(GUKALMS TaKXKE PEIIHUT psAJ MNpodieM B CEMEHOBOJCTBE, B
YAaCTHOCTH, OLIEHKH COOTBETCTBHUS MapTUH CTaHAApTy M KOHTPOJS KayecTBa CEMEHHBIX
MaTepHUasoB.

1.1. Heap AUCUMIIMHBI

1) HAay4UTh OOYyYalOIMMXCA HCIOJIB30BATh MOJICKYJISIPHO-TEHETHYECKUE METOAbI Ha
JIOOBIX CTAIUSAX PA3BUTHS PACTECHHUH, HAUYWHAS C CEMSH JUJISI MPOBEICHUS HACHTH(HUKAIUN COPTOB
Y THOPUOB CELCKOXO35HCTBEHHBIX PACTEHHUI;

2) copMHUPOBATH Y ACITUPAHTOB YMEHUS CAMOCTOSTEIBHO MPOBOJAUTH TCHETUYECKYIO
MacmopTU3aIUI0, KaK Ha JdTale CEJNEKIMHU, TaK U Ha 3Tarne COPTOUCIBITAHUS, MOCKOJBKY 3TO
MO3BOJISIET ONEPAaTUBHO BBISBUTH OMMOKY W CHHU3UTh €€ «CTOMMOCTHY», Hampumep, MpHu
BBISIBJICHUY TTOBTOPHO 3asIBJICHHOTO UJIA OJM3KOPOJACTBEHHOTO CEIEKIIMOHHOTO JTIOCTHUKCHUS.

1.2. 3agaum QM CHUNIMHBI
- OBJIaJICHHE HaBbIKaMU 0TOOpa 00pa3loB paCTUTEIBLHOI'0 MaTepHaia ucCle1yeMOoro
copra, Bbigenenue JHK, ammmndpuxanus JHK B peakimoHHON cMmecH C MOCIEJ0BAaTEIbHBIM
y4aCTHEM YKa3aHHBIX HECKOJIbKUX IpaliMepOB IO COBPEMEHHBIM METOIUKAM;
- yMeHHEe OOy4aromuxcs Ui KaKJOro COpTa BBISIBUTH CHEUHPUYHBIE MPOGUIH
MPOAYKTOB aMIUTU(UKAIMU, KOTOPbIE CIY’KAaT MapKepamMu JaHHOTO CEJIEKIUOHHOTO JOCTHKEHUS;
- npoBeJieHHe 00paOOTKHU MOJyYEHHBIX JaHHbIX.



1.3. IlpeaMeT TMCHMUILIAHBI
Hucuunnuna 2.1.2.2 I[MacnopTu3anmsi ceJIeKUMOHHBIX [JOCTHKeHMH (opMupyer
3HaHUsI, HEOOXOAMMbIE B 00JIACTH MPAKTUUYECKOW T'€HETUKU U CEJEKIMU PACTEHUM, YCKOPEHUS
CEJIEKIIMOHHOTO IPOLIECCa C UCIOJIb30BaHUEM HOBEUIINX T€HETUYECKUX MOJAXO0JI0B, U CO3JaHUs
Ha ux ocHoBe JIHK-nmacnopToB copToB ¥ rHOpUIOB CENBCKOX035MCTBEHHBIX KYJIbTYP.

1.4. MecTo THCHMILVIMHBI B 00pa30BaTe/IbHOM NMporpaMmme
Hucuumnuna 2.1.2.2 IlacnopTr3anus ceJIeKIUOHHBIX JOCTHKEHU OTHOCUTCS K
JTUCUUILIMHAM IO BBIOOPY.

1.5. B3aumMocCBSI3b ¢ APYTUMH TUCHUILIMHAMHA
Hucuunnuna 2.1.2.2 IlacmopTu3anusa CeJJeKIMOHHBIX JOCTHKEHMII B3aMMOCBs3aHa C
TaKUMH JUCHHUIIMHAMH, Kak: CeJeKius, CEMEHOBOJCTBO M OHOTEXHOJIOTHSI PAaCTCHUH,
MapxkepopueHTupoBanHas ceyiekius, CoOBpeMEHHBIC KOHIIEMIIUN 3allUThl WHTEIEKTyalbHOMN
COOCTBEHHOCTH CENEKIIMOHHBIX JTOCTHIKECHUH.

2. HJIaHI/IpyeMl)Ie pe3yJbTaThbl Oﬁy‘IeHI/IH o AMCHUIIJIMHE

Komnerennus IInanupyemble pe3yabTaThl 00ydeHUs!

Kon Hazpanue

CrocobeH Kk aHanmmM3y

TEHETUYECKUX KOJUIEKIMHI €
LIeMTBIO [T060pa HCXOAHOro | SHACT OCHOBHBIC 3aKOHBI MATEMATHYCCKHX,

MaTepuaia IiId CO3JaHHuA CCTCCTBCHHOHAYYHBIX U O6H_I€Hp0(1)€CCI/IOHaIH>HLIX

COpTUMEHTA ¢ | AMCUMIUTMH, HEOOXOIUMBIX JUIS PELICHUS TUTIOBBIX 33/1a4 B
KOMOWHAIHCH 00J1acTH arpOHOMHHU
XO3SIHCTBEHHO-TIOJIE3HBIX Hcronb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB

TIK-2 IPU3HAKOB U CBOWCTB C MaTeMaTHYCCKUX U €CTCCTBCHHBLIX HAYK IS PEIICHUS
HCIOIB30BaHNEM CTaHJAapTHBIX 3a7a4 NpodeccHoHaTbHOHN I TeTbHOCTH
COBPEMCHHBIX Pelaer TUIOBBIE 33124k NPO(PECCHOHATBHON JAEITENBHOCTH
CCHCKITHOHHBIX METO/0B: Ha OCHOBE 3HaHHH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX U
TeHOTHUIIHPOBAHMSI,

CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO-

CHOTUIIUPOBAHUA 1 . o
(1) P P KOMMYHUKAIIMOHHBIX TCXHOJIOTUU

CriocobeH  OCYIIECTBISTh
IKCTIEPUMEHTATBHBIH

JW3aiH 3HaeT COBPEMEHHbIC TEXHOJIOTUHU B TIPO(ECCHOHATIBHON
CCJICKIIMOHHOICHCTHYICCKUX | neqgTebHOCTH, 3HAET TEXHOJOTHH BO3ACIBIBAaHHS
9KCIICPUMCHTOB, MPUMCHATD | CeNbCKOX039HCTBEHHBIX KYJIBTYP B OTKPBITOM U 3aKPBITOM
TOJIEBbIE U JIA0OPATOPHBIE | TpyHTE

I1K-3
METOJIbI OLCHKU U 0TOOpa | VMmeeT 060CHOBBIBATH IPUMCHCHHUE COBPECMCHHBIX
bopm c LEIEBBIMU | TEXHOJIOTHH B MPO(ECCHOHATIBHOM AesTenbHOCTH Peannsyer
XO35MCTBEHHOTIOIE3HBIMU COBpPEMEHHBIE TEXHOJIOTHH B MPO(ecCHOHATbHON

OpU3HAKaMU U CBOICTBaMH. JEATCIIbHOCTH




OHOTEXHOJIOTMUECKHE

Cnocoben NOPUMEHATE | 3HaeT GopMy U CTPYKTYpPY OTUETa O pe3yibTaTax
COPTOUCIIBITAHUS, TOPAIOK BeleHUs | 0cy1apCcTBEHHOTO
METO/IbI, peecTpa CeNeKIMOHHBIX TOCTHKEHHUM, PETIIaMEHT MPUHATHS
MapKepOPHEHTHPOBAHHYIO peLIeHus TI0 3asiBKE Ha BhIAAYy HaTE€HTa Ha CEIEKIIMOHHOE
CENIEKLIMIO, TEHETHYEeCKoe | JOCTHXKEHUE Y MEEeT OLEHUBATh OTJINYUMOCTh, OAHOPOJHOCTh

(eHOTUNMpPOBaHUE Ha | ¥ CTaOMIIBHOCTH COPTa B COOTBETCTBUU C ACHCTBYIOIINMHU
Pa3HBIX 9Tanax | METOAMKaMH HCIIBITAaHUI

K-5 CENeKIMOHHON cxempl juis | YIMECT HaBBIK OLUCAHMUS COPTA C 3aKIIFOUCHUEM O €ro
[TOBBILICHHIS OTIMYUMOCTH OT OOIIEU3BECTHBIX COPTOB, OTHOPOAHOCTH U
sddexTHBHOCTH co3aanus, | CTAOMIBHOCTH Ha OCHOBE MPOBEICHHBIX HCIIBITAHMIT I
OLICHKH " otGopa | COPTOB, BIIEPBBIC BK/IFOYACMbIX B I'0Cy 1apCTBEHHBII peecTp

aponecce CCMCHOBOACTBA

U Bocmpous3BojcTBa B | UCIOJIE30BaHMIO

CEJIEKIIMOHHOT0 Marepuaia CCJIICKIIMOHHBIX ,HOCTH)I(eHHﬁ, JOMYIICHHBIX K

3. O0béM IMCHUILIMHBI U BUAbI Pa00T

O0BEM yacoB

Buner pador Bcero ce ce ce ce
Me Me Me Me
CT CT 6 ¢ CT
Y Y Y Y
OOmast Tpy10EMKOCTh JUCITUTLTHHEIL, 3.€./9 3/108 3/108
OOmast KoHTaKTHas paboTa*, 4 54,15 54,15
06 6 0
miasg caMmoCTOsITeNbHas pabora (Mo ydeOHOMY 53.85 53.85
IUIaHy), 9
K 6 k3k
OHTaKTHas Upa oTa npu HPOBE/ICHH | ¢ 3.65 53,65
Y4eOHBIX 3aHATUH, B T.4. (4aChl)
JIEKITHU 18 18
MIPAKTUUYECKUE 3aHATHUSL 36 36
JabopaTopHble pabOTHI
TPYNIOBbIE KOHCYJIbTALUU 0,5 0,5
C 0
aMOCTo;[TenLHai[ >k**pa oTa TpH  TPOBEICHUU 53.6 53.6
Y4eOHBIX 3aHATHH ***
KonrakTHas pabora MIPOMEXKYTOYHO
aTTecTaluy 00yJaloMXCs, B T.4. (4achl)
KYpCOBOM IIPOEKT
3a4eT 0,25 0,25

3a4eT C OLEHKOI

OK3aMCH

CamocTosiTenbHas paboTa NpU MPOMEKYTOUHON
aTTeCTaluH, B T.4.(4achl)

BBITIOJIHCHHUC KYPCOBOTI'O IPOCKTA




IMOArO0TOBKA K 3a4CTy

MMOArOTOBKA K 3a4CTy C OHGHKOP’I

MOArOTOBKA K 9K3aMCHY

CDopMa HpOMC)ICYTO‘{HOﬁ aTTCCTalu 3a4€T 3a4€T

4. Conep:kanue JUCHUIIAHBI

4.1. CopepskaHue TUCUHUILIMHBI B pa3pe3e pa3iesioB U MoAPa3aeioB

Copra pacTeHuil OTHOCSATCS K OOBEKTaM HWHTEIUIEKTyalbHOW COOCTBEHHOCTH U
OXpaHAITCS MAaTEHTAMHU, €CIIH SBIISIIOTCA OPUTHHAJIBbHBIMU, HE MMEIOT AHAJIOTOB M YCIELIHO
NPOXOJST HCHBITAHUSA Ha OTJIMYUMOCTb, OJHOPOAHOCTh M cTabuibHOCcTh (OOC -Tect).
TpaguuuoHHBIE METOABl COPTOBOM HJACHTU(HUKAIUKM HAa OCHOBE MOP(POJIOTHYECKUX
JEeCKPUNTOPOB U OMOXUMHUYECKUX MPU3HAKOB 3HAUUTEIHHO YCTYHAlOT COBPEMEHHBIM MOIX0/1aM,
OCHOBaHHBIM Ha Mojekylapubix JJHK-mapkepax, mo TouyHoOCTH, pa3pemiaroneil cnocoOHOCTH U
BOCIPOU3BOJIUMOCTH pe3yibTaToB aHanu3a. Cuctema JIHK-unentudukannm B HacTosiiee Bpems
YCHEIIHO MPUMEHSETCS Ha MpaKTUKe Ui psana KyiasTyp. He uckiodeHo, 4to B Onmkaifiiee
BpeMsi oHa OyJeT mpuHATa U ojgoOpeHa MexXayHapOJIHBIM COIO30M IO 3alUTE€ HOBBIX COPTOB
pacrenuit (UPOV) B kadecTBe 0053aTE€NbHOTO 3JEMEHTa TECTUPOBAHUSA MPHU PETUCTpAIUU
HOBOTO CEJIEKIIHOHHOI'O JOCTHXKEHHUS.

BBuny Boicokoit unpopmaruBHoctu Mmoiiekyn JIHK B MupoBoil HayuHo#l mnpaktuke
HaOII0aeTCd CTPEMUTENbHBIM POCT YHCIa METOJ0B MOJIEKYISPHO-TEHETUYECKOT0 aHajlu3a
KYJBTYPHBIX PACTEHHUI C HCIIOJIb30BAHUEM MOJIEKYJISIPHBIX MAPKEPOB, KOTOPbIE U3BECTHBI TAKKE
non HazBanueM JIHK-mapkepoB. Otu xe wmeroasl ananuza wmoisiekyia JHK wmoryr OwITh
HCIONB30BAaHbl [JIsI T€HETUYECKON MaclopTU3alUU COPTOB CEIbCKOXO3SWCTBEHHBIX KYJIBTYD
BMECTO MaJIOMH(POPMATUBHBIX METOJAOB aHaN3a OEJIKOBBIX MapKEpPOB.

Pasznen 1. BBenenue. Lean u 3anaun nacnoprusanun. Meroauka IHK
(GVHrepnIpMHTHHIA ¢ IOMOIUBI0O MOJIEKYJISIPHBIX MapKepoB Ha ocHose ITI1P.

Buael ucxoanoro martepuana sl CEIEKUHUH U CIOCOOBI €ro MoJiydyeHHs (€CTeCTBEHHbBIE
NOMyJIsUMN, TUOpPUIIHBbIE TMOMYJSALNH, CAaMOONbUICHHbIE (MHLYXT) JHHUU, HCKYCCTBEHHBIE
MyTallMu U noJurioniusie gopmel). [lonstue o mapkepax. buoxumuueckue U MOJEKYJISIpHbBIE
MapKephbl.

MonekynsipHble METOJAbl OIIEHKHM TEeHETHYECKOTro pa3HooOpas3us, TaK Ha3bIBaeMbId
JHKuHrepnpuHTUHT, TpeanonaraloT u3ydeHue noaumopdusMa ¢ pa3padOTKONW HaJeKHOTO
crnocoba 3anucu cnektpo JIHK, nmomyueHHbIX B pe3yibpTare MOJIMMEpPAa3HOW LEMHOW peakiuuu
(ITLP). Ha ux ocHOBe ISl KaXKJI0T'0 COPTa MOKHO COCTaBUTh '€HETUYECKUH MaclopT, KOTOPBIHA
MO3BOJIUT ONPENEIUTh YHHUKAIBHOCTh COPTA, MPOBECTH aHAJIW3 OJHOPOJHOCTH CEMEHHOTO H
MocajgoyHoOro Marepuana. ['eHeTnueckas macmopTH3alus COPTOB, JUHUH U TUOPUAOB MOKET
3HAYUTEIbHO MOBBICUTH 3(P()EKTUBHOCTh PETUCTPALMU M aBTOPCKOM 3aIUTHI CEIEKIIMOHHBIX
noctuxkennit. OHa BocTpeOOBaHa B CEMEHOBOJCTBE — IMPU CEPTUPUKAIUU U KOMMEPUYECKOM
pacnpoCTpaHeHUU CEMSIH — U B CEJIEKLIMOHHOM Ipoliecce — MpU noadope poAUTEAbCKUX Nap A
CKpELIMBaHU U BBIABJICHUS T€HETUYECKUX MapKepOB LIEHHBIX MPU3HAKOB.



Hns  JAHK-unentudukauuum He0OXOIMMO MpeABAPUTENIBHOE CO3JaHHE HTaJOHHBIX
F€HETHUYECKUX MaclopTOB PallOHMPOBAHHBIX COPTOB. IlyTeM CIWYEHHS C HUMU TECTHPYEMOTO
o0Opa3na MOXHO YCTaHOBUTb NOMJIMHHOCTb COpTa, TMOPUAHOCTH, HAJIUYUE MpUMEced u T. 1.
Buenpenue meronoB JJHK-puHrepnpunTuHra B mpakTUKy TpeOyeT KOMIUJIEKCHOTO HAy4YHOTO
MOJX0/1a, BKJIOYAIOIIETO BHIOOP ONTHUMAJbHOW CHCTEMBI MOJEKYJISIPHOTO MapKUPOBAaHHUS U
co3nanne 3(PPEeKTUBHBIX TEXHOJOTUH TEHOTUIHUPOBAHUSA C y4YETOM OCOOCHHOCTEH pacTeHHil
KOHKPETHOTO BUJIA.

Haubonee pacnpocTpaHeHHbBIM U JOCTYIHBIM METOJIOM BBIABJICHUS TE€HETHYECKOTO
noauMopdusMa U YCTAHOBJIEHUSA (DUIOTEHETUYECKUX CBS3EH MEXKIY PACTECHUSIMU SBISETCA
MeToJl (parMEeHTHOTO aHaju3a reHOMa C MCIOJIb30BAaHHUEM PA3JIMYHBIX MAapKEPHBIX TEXHUK Ha
OCHOBE noJiuMmepasnoit nennoit peakuuu (I1L[P).

Paszpen 2. IloaroroBka MarepuaJa sl aHAJIUA3A

[lepBpiM 53TanmoM MOJEKYJISAPHO-TEHETHUYECKOr0 aHajdu3a sBiseTcs (opMUpOBaHUE
pernpe3eHTaTuBHOM BbIOOpKHU. BriOopka qoimkHa BriItouaTh HEe MeHee 30 -50 pactenuit ot copta
unu nomynsanuud. OpHako MacmITaOHBIM aHalW3 WHAMBUIYAJbHBIX TEHOTHUIIOB SBJSETCS
CJIOHBIM, TPYAOEMKHM U IOPOTOCTOSIIUM IIPOLECCOM.

Oxctpakuus JHK u3 pactenuil — ncxoaHas To4yka ISl MOJIEKYJISIPHO-TE€HETHYECKOTO
ananusa. MukpocatemnuTsl (SSR — simplesequencerepeats) — 3To TaHAeMHbIE TOBTOPBI MPOCTHIX
nocienoBareiabHocTeld B cTpykrype JHK. Ha wux ocHoBe co3galoT uWHPpOpPMaTUBHEIC
MOJIEKYJISIPHBIE MapKepbl, KOTOPbIE MO3BOJISIIOT MOJYYUTh UHAWBUIAYATbHYIO XapaKTEPUCTHKY
coprta win resotuna — AHK-npoduns.

[MponykTsl aMmInpUKALUU Pa3AeNsIOT METOAO0M TOPU30HTAIBHOTO MU BEPTUKAIHHOTO
anekTpodopesa. Paznmuuus B paszmepe I[ILP-mpoaykToB, a ciegoBaTelbHO, B CKOPOCTH
nepemenieHus pparmentos JIHK B anextpodope3nom reie, ykazplBaloT Ha pa3HOE KOJIMYECTBO
TaHJEMHBIX IIOBTOPOB B UCCIEAYEMOM yYacTKE r€HOMA.

[MonumopdupIMU  cunTaloT (parMeHThl aMIUIM(UKALUU, [PUCYTCTBYIOIIHE Ha
aneKTpodoperpaMmax OTACIbHBIX COPTOB MIJIM 00pa3IoB.

Ha cerogHAmHuil [eHb TEXHOJIOTHH BBIABICHUA MOoJIeKyJsIpHbIx uiu JIHK-mapkepos
CTAHOBATCS Ba)XHBIM CTaHJAPTOM CEJEKIMM PACTEHUM M TOIydaroT Bce OoJiee MIHUPOKOE
NpUMeHeHHe Mo BceMmy MHpY. WX wHcmosib30BaHME MO3BOJSET TOYHO U OBICTPO BBISBIATH
reHeTHYeCcKOoe pa3HooOpasue MomyJaiui, MoABUI0B, BUJIOB, U Jaxe nuddepeHupoBats 6oiee
BBICOKME TAKCOHOMHUUYECKHE PAHTH - POJa U CEMENCTBA, a TAKXKE AEJIA€T BO3MOXKHBIM CO3/IaHUE
reHeTH4eCKUX GUHTeprIpUHTOB ("0TIEYaTKOB NaibleB") COPTOB, U 3P (PEKTUBHO, C TOUKHU 3PEHUS
3aTpaT, ONpEeesaTh XO3SICTBEHHO-IIEHHbIE MPU3HAKU €IIe Ha HA4yaJIbHOM 3Tame CeJeKIHU Ha
ypoBHe IHK. D11 5xe MeTOABI MOTYT CTaTh OCHOBOM ISl TEHETUYECKON MacOPTHU3AIUU COPTOB,
JUHUHN ¥ TUOPUAOB Pa3IUUHbIX KYJbTYPHBIX PACTEHHI.

Paspgea 3. Boigenenne JIHK nist u3ydeHusi BHyTPHCOPTOBOIO M MEKCOPTOBOT0
JAHKnoaumopduszma

BaxHbIM 371€MEHTOM TEXHOJOTMM T'€HETHMYECKOW MacmopTU3alMU SIBISETCS aHaJIu3
BHyTpucoptoBoro JIHK-momumopduszma. Ha ocHoBaHMM e€ro pe3yiabTaTOB MOXHO CJleNIaTh
3aKio4eHne o0 OJHOPOAHOCTH TEHOTHIOB CcOpTa M OOOCHOBAHHOCTH HCIOJIb30BAHUS
«bankoOpasna» 11 oneHku mexkcoprooro JHK-nomumopduzma.



[To JHK-nmpoduito, xapakTepHOMy AJis KaXXKJIOro COpTa, ONPENeNsIoT MHUHUMAalIbHOE
KOJINYECTBO MapKepoB ISl €ro HaAeXHOU uaeHTu(duUKkanuu, OyKBamMu JIaTHHCKOTO ajdaBuTa
0003HaYalOT HCCIeayeMble JOKYChl (KOJ JIOKyca), a HUKHHUM HHICKCOM CIIpaBa yKa3bIBalOT
pa3Mep BBISIBJIICHHBIX ajljie- JIel B mapax HyKJIEOTHIOB.

Ucnonb3zoBanue B cenekuuu. [lonumepasznas nennas peakuus (IILP) sBusercs
OJIHUM U3 HanboJjiee MUPOKO UCIOIb3YEMBIX METOJA0B MOJIEKYJISIPHON OMOJIOTUH MMOCKOIBKY OHA
MO3BOJISIET OBICTPO U C HEOOJBIIUMH 3aTpaTaMH MaTepHaAIbHBIX PECYPCOB U BPEMEHH MOIYUHUTh
Ooonee 10 MWITMOHOB KOMWH ompeaeineHHol mnocienoBarenpHocTn JIHK, mepBonavyanbHO
MpEACTAaBIEHHON BCEr0 HECKOJbKHUMHU MOJIEKYJIaMH.

JHK-cexkBenupoBanue (MeTOABl HU3YUYEHHUS  MOCJIEeAOBaTelbHOCTEH  (parMeHTOB
ammudukanuu, noiaydeHHoix B I[I1IP) sBnsercs nHanbonee AOCTOBEPHBIM CHOCOOOM OLIEHKH
pa3sHooOpa3us, T. K. MO3BOJSET OOHAPYX UTh M3MEHYMBOCTH Ja)K€ Ha YpPOBHE HYKJICOTHIOB
(monumopdusmsl BHYTpH O510k0B JJTHK).

[Iponyktsel SSR-reHoTHNMpPOBaHMS, UCIIOIb3yEeMbIE JJIsl TOCIEAYIOUIeH MacIopTH3AINH,
1enecoo0pa3Ho  OTCEKBEHHUPOBATH JUIsi  ONpEJeJeHUs TOYHBIX pa3MepoOB  BBISBICHHBIX
FeHETHUYECKHUX JAeCKpUNTOpoB. CEeKBEHUPOBAHUE POBOAUTCSA MyTEM MOCTEIEHHOTO 100aBIeHUS
(hIIyopecIieHTHO-MEUYEHHBIX HYKIEOTH 0B K meneBoi [1I[P-maTpure.

Pazgea 3. Ucnonb3oBanue naneain SRAP-mapkepoB s
MOJIEKYJISIPHOT€HEeTHYECKOM NMACTIOPTH3alMK

SR AP-mapkupoBanue (sequence-relatedamplifiedpolymorphism) — oTHOCUTENbHO HOBas,
pocTas U HaJeKHasi TEXHUKA TEHOTUIIMPOBaHMUsA, OCHOBaHHAasA Ha ucnoiab3oBaHuu B I1LIP mapsl
npaMepoB, pa3pabOTaHHBIX IS aMIUIMGUKALUUA HMHTPOH-3K30HHBIX YYaCTKOB TI€HOMA.
Omnpenendmonlyio poibp B BapuabenbHocTH mnpoaykroB I[II[P wurpaer oOpaTHblii mpaiimep,
HalleJICHHbI Ha HEKOJUPYIOIYI0 00JacTh reHOMa, 00J1a1alolly0 HU3KOM KOHCEPBATUBHOCTHIO.
JHK-nonumop¢du3mM, BBISBICHHBIH B 3THUX ydacTKax reHoma c¢ nomombio SRAP-mapkepos,
MO3BOJISIET YCTAaHOBUTH MEKCOPTOBBIE pPAa3JIUYUs Y Pa3HbIX BHUJOB CEIbCKOXO35HCTBEHHBIX
KYJIBTYP.

Pe3yipTaTsl TeHOTUIMPOBAHUS aHATU3UPYIOT C MOMOIIBIO MPOTPAMMHOI0 00eCIeueHus: U
COCTABJISIIOT OMHApHbIE MAaTPHUILbI JUIs KaXX 10 KoMOuHaIuu npaiimepos. Ha ocHoBaHuM MaTpuil
MOYKHO OIpENeNUTh UHIEKChl FreHeTHu4Yeckoro cxoactBa u auctanuuu Hesa (Nei, Li, 1979) ans
MOMAapHOr0 CPaBHEHHS COPTOB, a 3aTe€M COCTaBUThH jAeHAporpammy metoaom UPGMA, eciau
HEO0XO0MMO MTPOBECTH HMX KJIACTEPU3ALMUI0 U YCTAHOBUTh (PUIOTEHETUYECKHUE OTHOIICHHS.
[Toka3zaTenu reHETHYECKOTO pa3HOOOpa3us — MPOLEHT mnojJumopdusma, 3pPEeKTUBHOE YHUCIO
anneneit Ha nokyc, nHaekc [llennona (Shannon, Weaver, 1949) — paccCUuTBIBalOT ¢ TOMOIIBIO
nporpammel «PopGeney.

4.3. [lepeyeHb TeM JIeKIUil

Ne /it Tema nexuun O0BEM, 1

1 Brenenue. Llens u 3a1aun nacnopTuzanum. 2

2 Metonuka JJHK-puHrepnpuHTHHTa C TOMOLIBIO MOJNIEKYJIIPHBIX MapKEPOB 2
Ha ocHose I[P

3 [lonroroBka MmaTepuasa i aHaJIu3a 2

4 Breinenenne JIHK nyis usyueHust BHyTpucopToBOro u Mexcoprosoro JJHK- 2
noauMopduzMa

5 [lonmumepa3Has LemHas peakust 2

6 /ITHK-cexBeHupoBanue 2




7 Vcnonp3oBanue nanenu SRAP-mMapkepoB ISl MOJIEKYIIIpPHOT€HETHUECKOM 2
MMacropTU3aun
8 AHaNN3 Pe3yJIbTaTOB FEHOTUITUPOBAHNUS
Bceero 18
4.4. IlepeyeHb TeM CEMHUHAPOB
Ne /m Tema ceMUHapCKOTO 3aHATUSA O0BéM, u
1 Okcrpakius [JHK u3 pactenuii. 4
2 [{enb ncrosb30BaHusA MOJIEKYJIAPHBIX MapKepoB. MeTOoIbI HCIIOIb30BaHUS 4
MOJIEKYJISIPHBIX MapKepOB.
3 [Tonsitue o I1LP. Metoauxwu [TLP. 4
4 Vcnons3oBanue JJHK MapkepoB B cenekiuu pacTeHnH. 4
5 ‘TexHon0rHM BeIABIEHUS MONeKysipHbIX nian JJHK-mapkepos 4
6 JIHK-cexBeHrpoBaHue (METOABI H3YUYEHUS MOCIIEA0BATEIbHOCTEH 4
¢parmenToB amruHduKanuy, noxydeHHsIX B [11P)
7 SR AP-MapkupoBaHue 4
8 OnpezneneHre MHAEKCOB TEHETUYECKOT0 CXOACTBA U JucTaHuy Hes 4
TSl TONApHOTO CpaBHEHUs copToB. COoCTaBlIEHUE ACHAPOTpaMMBI U
MpoBeIeHNE KIaCTepU3aINY AJIsl YCTaHOBIICHUS (PHITIOTEHETHUECKUX
OTHOLLIECHUI
9  [[acnopru3anus cCOPTOB, IUHUI U THOPHUIOB PA3TUUHBIX KYIbTYPHBIX 4
[pacTeHH.
Bceero 36

€CaMOCTOSITEeIbHOM padoThl 00y4arOIIMXCS.

4.5. Buapl caMOCTOATEJbHON padoThl 00yYalOIIUXCsl W NepevYeHb Y4eOHO -

MeTOIMYECKOro o0ecrnedyeHus.

4.5.1. IloaroToBKa K y4eOHbIM 3aHATHAM

1. CpaBHI/ITeHBHHﬁ aHaJln3 CBC,Z[CHI/Iﬁ 1o HSyHaCMOﬁ TCMC, IMOJTYUYCHHBIX U3

pPa3iInYHbIX HCTOYHHUKOB.

2. Ilogbop marepranoB MEPUOIUICCKON MEUaTH MO U3y4acMOU TeMe.

3. YcTHBIN nepecka3 n3y4yaeMoro mMarepuania.

4.5.2. TllepeyeHnb TeM U y4eOHO-METOAUIECKOTO O0ecTIedeHUs JJIA

Ne . YuebHo-MeToIuuecKoe 0OecreueHue .

i Tema camocTOsTENBHOM paboThI O0BéM, u
Bu el nCX0QHOTO MaTepuaia 1 ero HopmartuBHo-ipaBOBEIE OCHOBBI 8
3HAYMMOCTB JJIs IPAKTHUYECKOM CENEKIUH. CEJIEKIIMM U CEMEHOBOJCTBA : y4eOHOd

3HaueHNE UCXOAHOTO MaTepuaa s
CEJIEKIUU.
3axoH 0 CeMEHOBOICTBE.

nocobue / A. H. bepeskun, A. M
Mansko, E. JI. Mununa [u ap.]. — 2-¢
u3g., ucnp. —CankrtllerepOypr : Jlanb
2022, 252 C.
https://rg.ru/documents/2022/01/11/

semenovodstvo-dok.html




Br100p onTUManbHON CHCTEMBI Jlykatkun, A. C. Knetounast unxeHepus 8
MOJIEKY/ISIPHOTO MAPKUPOBAHKS U CO3aHue |PACTCHUH y4eOHoe mocobue / A. C
5 PEKTUBHBIX TEXHOJIOTUI T€HOTHUITNPOBAHHUS Jlyxariu, E. B.

2 |c yuetoM 0COOCHHOCTEH pacTeHui Moxuin. — Capanck : MI'Y um.
KOHKPETHOTO BHIA. H.II. Orapesa, 2020. — 184 c.

VYCTpoiCTBO M IpUHIMIT pabOTHI I'enetnka : yueOHUK 1151 By30B / H. 8
amruudukaropa. Y CIIoBHsl, HEOOXOIUMbBIE M. Maxkpymun, FO. B. ITnyrataps, E. M.

3 |mna mocranoBku ITIP. Busyanusamms Makpymuna [u ap.] ; noa penakiuei 1.
JTaHHBIX. MEeTOIbI TOPU30HTATILHOTO U c.-X. H. [u ap.]. — 3-e u3zn., nepepad. u
BEPTUKAIBHOTO 3JeKTpodopesa. nom. — CaHKT-

[etepOypr : Jlanp, 2021. — 432 c.

Metonst paboTHI c JHK 8
(ioﬂaHHe FeHeTH%CKI:I'X (urreprpuHTOR :yueOHOMeTomuueckoe nocobue / H. A
("oTneuaTKOB nam)ileB ) cOpTOB, 1A Imuackas, H. B. Bogumuy, E. M

4 |omnpezerneHus X03aHCTBEHHO-LICHHBIX Bomkosa, JI. A. Kacrposi. — ITurck
MPU3HAKOB €IlIe Ha HA4albHOM JTare TonecT'Y, 2018, — 86 c.
cenexknuu Ha yposHe JTHK.

Mertozpt U3yYeHUs Upentndukanmss ©u  macnopTu3amms 8
TOCIIEI0BATENLHOCTE (pparMeHToB  [COPTOB  KOPMOBBIX  TpaB  (KII€BEpd
5 |ammudukaimy, norydeHHsix B [TL[P. JLyroBOIro, JIHOLEPHBL M3MCHYHMBOM,
MOCEBHOM M XMENEBUAHOH) Ha OCHOBE
JIHK-mapkepoB
(Meromnueckue pexomeHmaruu) / U
A. Kmumenko, H. H. Kozmos, C. U
Kocrenko, A. O. Illamycrakumosa, O
M. MagsntoroB. Mocksa : OOO
«Yrpema T», 2020. 35 c.
SRAP-MapkupoBaHue (sequence-['eHeTuka : yueOHUK 11 By30B / H. 8
relatedamplifiedpolymorphism) — M. Makpyums, O. B. Ilnyraraps,

6 |OTHOCHTENBbHO HOBas, mpocTas W HamexkHasE. M. Makpymwmba [u ap.] ; moj

TEeXHUKA TCHOTUIIMPOBAHUS. pe):[a}(]_[p[eﬁ I. C.-X. H. [Hu ;[p,]_ — 3-¢d
u3., nepepad. u mom. — CaHKT-
[etepOypr : Jlanp, 2021. — 432 c.
OcCHOBHBIC HANPaBICHUS U OOmast ceneknus pacTeHUH : y4eOHHK 5,6
IPEUMYILIECTBA UCIIOIb30BaHUS s Bysos / 10. b.
MOJIEKYJIAPHBIX MapKepoB B nacnoprusauuu|KOHOBaIoB, B. B. Ilpubnes, T. U
CENEKIIMOHHBIX TOCTHKCHHUH. Xynauapus, B. C. Py6en. — 4-¢ usn.|
ctep. — Cankr-IletepOypr :
Jlanms, 2022 —480°c.
Bceero 53,6




5. (I)OHII OLICHOYHBIX CPCACTB IAJd IPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecrangmuu
5.1 IlepeyeHb KOMIIETEHIMH € YKa3aHHEM STAIIOB UX (POPMHMPOBAHUA B Mpolecce
OCBOCHHSI 00PA30BaTEJIbHON MPOrpaMMBbI

Pasnens! quc-

Wnpeke dopMynTupoBKa LIATIIVHBL
1 2 3

CriocobeH K aHaau3y TeHeTHYECKUX KOJUIEKIHHA C Heblo moadopa +
MCXOHOTO MaTepuaia IJisi CO3aHusl COPTUMEHTA ¢ KOMOMHAIEH
[IK-2 | XO3SHCTBEHHO-TOJIE3HBIX IPU3HAKOB U CBOKCTB C UCIOJIL30BAHUEM
COBPEMEHHBIX  CEJIEKIMOHHBIX  METOJIOB: T€HOTHIIMPOBaHUA,
(EHOTUIIUPOBAHUS U IP.

Criocoben OCYILIECTBIISITh 9KCHEPUMEHTAIIbHBIN J3aiiH
CENEKIIMOHHOTEHETUYECKMX OSKCIIEPUMEHTOB, TPUMEHATH IIOJEBHIE U
TK-3 nabopaTopHble METOABl OLECHKM © 0TOopa ¢QopM C IeneBbIMH +
XO03SIICTBEHHO-TOJIE3HBIMH ITPU3HAKAMH U CBOWCTBaMHU.

Cnocoben OPUMCHSATH OHMOTEXHOJOTHUECKHE METOAbI,
MapKCPOPUCHTUPOBAHHYIO CCIICKIIUIO, TCHCTUYCCKOC (bCHOTI/IHI/IpOBaHI/IG
TIK-5 Ha Pa3HBIX oTamnax CCHCKHHOHHOfI CXCMbI JJIsL IIOBBIIICHUSA +
3(1)(1)€KTI/IBHOCTI/I CO3aaHu:A, OICHKH 1 0T6opa CCJIICKIMOHHOI'O MaTCpuraia
1 BOCTIPOU3BO/JICTBA B IPOLIECCC CEMCHOBO/ICTBA

5.2 Onucanne noka3zaresjied 1 KpUTepueB OLCHUBAHUS KOMIIeTeHIIUIA
HA Pa3JIMYHBIX STANAaX UX (pOPMHPOBAHUS, ONMUCAHNE KA
OLICHNBAaHUS

5.2.1. llIkaJjia akageMHYeCKHX OLIEHOK OCBOCHUS JUCIUILINHDI

Buasl onieHOK OreHku
AkageMuyecKas
OILIEHKA IO
. HeynosnerBopurensHo Y 10BNETBOPUTENHHO XOpOIIIO OTJIIMYHO
4-x 0aIbHOM IIKAJIE
(3auer c OLEeHKOM)

AxaneMuueckast
OILICHKA 10
2-X OAJIIILHOM IIKaJIe
(3auer)

HC 3a4YTCHO 3a4TCHO

5.2.2. Kputepnu oneHUBAHHUS JOCTHKEHUS] KOMIIETEHIMM

Kpurepuu oicHKM Ha DK3aMEHE, 3aU€Te ¢ OLCHKOMN




OrneHka, ypoBeHb
JOCTHKEHHS KOMIIETEHITNH

Onucanue KpUTEpHUEB

OTIHYHO, BEICOKUI

O6yanOHleICH IIOKa3aJl IIOJHBIC H FJ'IY6OKI/IC 3HaHUd MPOrpaMMHOTO
marcpualia, JOTMYHO MW aApryMCHTHPOBAHO OTBCTUJII Ha BCC BOIIPOCHL
OK3aMCHAIIlMOHHOT'O 6I/IJ'IeTa, a TaKXKC Ha AOOIMOJHUTCIBHBIC BOIIPOCHI,
CIIOCOOEH CaMOCTOSTENHHO peuiaTh CJI0XKHBIC 3ala4i NTUCHUIIJIMHBL

Xopo1o, TpOABUHYTHIH

OOyuatomuiicss TBEpAO 3HAET MPOrpaMMHBIA MaTepuall, TPaMOTHO €ro
W3JIaraeT, HE JONMYyCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO MOJHO OTBETHJ Ha BOMPOCHI HK3aMEHALMOHHOTO Omiera u

Y 10BIE€TBOPUTEIBHO,
MIOPOTOBBIN

JOIIOJIHUTCIIBbHBIC BOIIPOCHI, cIocooeH CaMOCTOATCIIBHO peuaTtb
CTAaHAAPTHBIC 3aJa491 AUCIUIIJIIMHBI
O6yqa}0m1/1171c;1 IIOKa3aJl 3HaHHMC  TOJIbKO OCHOB mporpaMMHOTO

Marcpualia, yCBOWI €ro nmoBEpXHOCTHO, HO HC JOITyCKall FPY6BIX OIIMOOK
N HeTOLIHOCTef/'I, Tpe6yeT HaBOJAIIUX BOMNPOCOB IJid TIPABUIBHOTO
OTBCTA, HC OTBCTWI HA OOMNOJHUTCIIBHBIC BOIIPOCHI, croco0eH pceuiatb
CTAaHAAPTHBIC 3aa4 JUCHUIIJIMHBI C TIOMOIIBIO IMTPEIIOAaBaTCIIA

HeynosnerBoputensHo,
KOMIIETEHIINS HE OCBOEHA

O6y‘13.10H.[HI71C51 HC 3HACT OCHOB HNPOTpaMMHOI0 Marcpuajia, AOMMYyCKAaCT
Fp}/'6]>IC OIIIMOKH B OTBETC, HC cIocooeH peliath CTaHAAPTHBLIC 3aJa4un
JAUCHUILIMHBI aXXC C MIOMOIIBIO IMPCIIoAaBaTeIA

Kpurepuu oieHKH Ha 3a4eTe

OrneHka, ypoBeHb
IOCTHKEHUS
KOMIIETCHITHH

Onucanue KpUTEpHUEB

3a4TeHO, BHICOKUH

OOyuatomuiicst BBIIOJHWI BCE 3aJaHMsl, NPEAyCMOTpEHHbIE paboueit
MPOrpaMMoOi, OTYHTAICS 00 WX BBIIOJHEHHH, AEMOHCTPUPYS OTINYHOE
3HaHHE OCBOEHHOIO0 MaTepuana W YMEHHE CaMOCTOSTENBHO pEIIaTh
CJIOJKHBIE 33a7]a4¥ TUCLIUTITHHBI

3a4TeHo, NpOJBUHYTHIN

OOyuaromuiicss BBIIOJHWI BCE 3aJaHus, HPEAyCMOTPEHHBIE pabodeit
MPOrpaMMoOi, OTYUTAJCS 00 WX BBHIIOJHEHHH, EMOHCTPHPYS XOpollee
3HaHHE OCBOEHHOI'O0 MaTepuala ¥ YMEHHE CaMOCTOSTENBHO pelarh
CTaHJapTHBIC 321441 JUCLUIUINHBI

3auTeHo, IOPOTOBBIN

OOyuatomuiicst BBIIONHWI BCe 3aJaHUs, IMPeIyCMOTpeHHble paboueit
MPOrpaMMoOi, OTYHTAICS OO0 WX BBHINOJHEHHWH, JAEMOHCTPUPYS 3HAHUE
OCHOB OCBOEHHOI'O Marepuaja M yMEHHME pellaTh CTaHJapTHbIE 3aJa4u
JUCIUIIMHBI C TOMOILBIO IIPENOAABATENSA

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

OOyuaromuiicst BBIIONHWI HE Bce 3afaHusi, MPeIyCMOTpEeHHbIE paboueit
IpOrpaMMol WJIM HE OTYHTaicsa 00 WX BBHIIOJHEHUH, HE TOATBEPKAACT
3HaHHE OCBOEHHOI'O MaTepHajla M He YMEET pellaTh CTaHIapTHBIE 3aJ1a4uH
JUCIUIIMHBI 1aXKe ¢ MTOMOIIBIO NTPENoAaBaTest

Kpurepuu olieHKH TECTOB




OneHka, ypoBeHb
JIOCTHKEHHS
KOMIIETCHITHI

Onucanue KpUTEPHUEB

OTIHYHO, BEICOKHUI

CopneprkaHue MpaBUIBHBIX OTBETOB B TecTe He MeHee 90%

Xopo1o, TpOABUHYTHIH

CopneprkaHue MpaBUWIIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BIE€TBOPUTEIBHO,
MIOPOTOBBIN

CopneprkaHue MpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBoputensHo,
KOMIIETEHIINS HE OCBOEHA

CopneprkaHue MpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu olieHKH YCTHOI'O ompoca

Onenka, ypoBeHb
JOCTHKEHHS KOMITETCHIMN

Onucanue KpUTEpHUEB

3a4TeHO, BLICOKUH

OOyuaromuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHHE Marepuana, 4YeTKO
BBIpaXKaeT CBOIO TOUY 3pPEHMS IO PaccCMaTpPUBAEMOMY BOIPOCY, MPHUBOISL
COOTBETCTBYIOIIUE TPUMEPHI

3a4TeHo, NpOJBUHYTHII

OOyuaronmuiicss JIEMOHCTPUPYET YBEPEHHOE HO

JA0IMYyCKacT OTACIBbHBIC TOIPCINHOCTH B OTBCTC

3HaHUC MaTcpualia,

3auTeHo, IOPOTOBBIN

OOyyaromuiicss TEMOHCTPUPYET CYIIECTBEHHBIC MPOOEIbl B 3HAHUAX
MaTepuaa, JI0IyCKaeT OMUOKH B OTBETaX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

OO6yuaromuiicst IeMOHCTPUPYET HE3HAHNE MaTepualia, JOMycKaeT rpyOsie
omnOKY B OTBETaX

Kpurepuu olieHKH pelieHus 3a1a4

Onenka, ypoBeHb
JOCTHKEHHS KOMITETCHIMI

Onucanue KpUTEpHUEB

3a4TeHO, BLICOKUH

O6y‘13.10H.[HI71c5I YBEPCHHO 3HACT MCTOAUKY U aJITOPUTM PCIHICHUSA 3aa4Hu,
HC J0IMIyCKacT OIIHOOK IIpu €€ BBIIIOJIHCHUU.

3a4TeHo, NpOJBUHYTHIN

O6y‘13.10H.[HﬁC)I B [ICJIOM 3HACT MCTOAUKY U AJITOPUTM PCHICHHA 3a1a4U, HC
JA0IMyCKacT FI)Y6BIX OIIMOOK IIpu €€ BBINIOJIHCHUU.

3auTeHo, IOPOTOBBII

O6yanOHleICﬂ B IICJIOM 3HACT MCTOAUKY U aJITOPUTM PCHICHUA 3aaavU,
JA0IMyCKacT OIINOOK Ipu €€ BBIMIOJIHCHUU, HO crocooeH HCIIPaBUTHh UX IPHU
rnomMomy npenoaaBaTeIs.

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

O6y‘13.10H.[HfIC)I HC 3HACT MCTOJUKY U QAJITOPHUTM PCHICHUA 3aJaydu,
JA0IMyCKacT FPY6I>IC OIIHOKH IIpu €€ BBINIOJIHCHU U, HC CIIoco0eH HUCIPaBUTh
HUX IIpU IOMOLIU IPLIIOAaBaTCIIA.




5.2.2. Tekymuii KOHTPOJIb

Conepxanue T Dopma Ne 3apmanus
Kon ITnanupyemsle pe3ysbTaThl Paspen R @ggﬁzﬁzgg OléeHquorO o i HP BLILICHHBT Bricokuit
JMCUMIIIMHEL | Pa3pe3e pasaciioB peacTsa POTOBBIH U YPOBEHb YPOBEHb
JIMCLUILTHHEL o (xomtposs) | YPOBSHB (YAOBL) | (oo (oTy4HO)
IIK-2| 3HaeT  OCHOBHBIE  3aKOHBI 1-3 CdopmupoBannsl | Jlekuum, VYcTHeIH 3ananus 3anaHus u3 3anaHus u3
MaTeMaTHYCCKUX, eu MIPaKTHUYECKUE ormpoc, u3 pasnena 5.3.1 | pazmena 5.3.1
€CTECTBEHHOHAYYHBIX u CUCTEMATHYCCKHUC | 3aHATHS, JIOKJIas, pasznena Tectel u3 pas- | TecTsl u3 pas-
o0mmenpogeccCHOHaTBHBIX 3HAHUA O caMOCTOsITeNbHAsA | TECTUPOBAHU 5.3.1 zena nena 5.3.2
IUCHUIUINH,  HEOOXOIUMBIX IMacTIopTU3anuu pabota c, TecTsl u3 pasz- 532
JUTSI pEIIEHUs TUTIOBBIX 3ajay COPTOB M THOPHIOB HPAKTHIECKH | nepa 5.3.2
B obmactu arpOHOMMU pacteHuii € 3a7a4u
Wcnonszyer 3HAHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX u
€CTECTBEHHBIX HayK IS
peLeHNs CTaHJapTHBIX 3a7a4
podheCCUOHANTBHOM
JIeSITETbHOCTH
IK-3 | 3HaeT COBpeMEHHbBIC 1-3 CdopmupoBannsl | Jlekuum, VYcrHbii 3ananus 3aganus u3 3anaHus u3
TEXHOJIOTUU B eu MPaKTUICCKUE ompoc, u3 pasnena 5.3.1 | pazmena 5.3.1
npodeccroHaNTbHOM CUCTEMATUYECKUE | 3aHATHS, AOKJIaN, pasacna Tectel u3 pas- | TecTsl u3 pas-
JeATEILHOCTH, 3HAET 3HAHUA O caMocToaTebpHas | TECTUPOBAHU 53.1 acna nema 5.3.2
TEXHOJIOTMH BO3/IEIBIBAHUS MacrnopTU3anuu pabota = TecTs! u3 pas- 532
CENBbCKOXO03SIMCTBEHHBIX COPTOB M THOPUIOB HIPaKTHIECKN | nema 5.3.2
€ 3a7a4u

KYJIBTYP B OTKPBITOM U
3aKpPBITOM TPYHTE YMeeT
000CHOBEIBATh
MpUMEHEHHE
COBPEMEHHBIX

pacTteHui




TEXHOJIOTHH B
podheCCUOHATBHOM
JEeSITETBHOCTH

IIK-5 | 3naet popMy U CTPYKTYpY 1-3 CdopmupoBannsl | Jlekuum, VYcTHeIH Bonpocer  1-28 | Bompocer 1- | Bompocsr 1-28
oT4eTa O pe3ysbTaTax eu MPaKTUICCKUE orpoc, nu3 pasgena 3.3, | 28 u3 u3 pazzena 3.3,
COPTOUCIBITAHHUS, TOPSIOK cHCTeMaTHyeckue | 3aHATHS, JIOKJIa[, tecthl 1-130 u3 | pazmena 3.3, | Tectsl 1-130 u3
BeneHus ['ocynapcTBEeHHOTO 3HAHHS O camocCTosTeNnbHas | TECTUPOBAHU | pasnena 3.4, | Tectel 1130 | pasnena 3.4,
peectpa CeJ'IUCKI_[I/IOHHLIX MacTopTH3AIHHI pabota ) Jnokman 1-16 w3 | U3 pasznena pedepar 1-16
JIOCTHKEHUU, PerJaMeHT COPTOB 1 THGDHIIOB HPAaKTHIECKN | pa3nena 3.5., | 3.4, pedepar | u3 pasnena
NPUHSTHSL PELIEHHS 10 3a5BKE pacTenit € 3a/la4n MPaKTHYCCKUE 116 u3 3.5,
Ha BbIJa4y MaTeHTa Ha 3amaun 1-3 w3 | PasAcia HPaKTUYECKUE
CENEKIUOHHOE TOCTIXEHHUE paszena 3.6 3.5, 3amaun 1-3 u3
YMeeT orieHuBaTh HPAaKTHIECKUC | pasnena 3.6
OTJINYMMOCTD, OJJHOPOTHOCTh 3afaun 1-3 u3
U CTaOMIIBHOCTD COPTa B paznena 3.6
COOTBETCTBHH C
JIEHCTBYIOIMMH METOIUKAMH
WCIIBITAaHUI

5. 2.3.IIpoMe:kyTOUHAS aTTECTALMA
dopma Ne 3amanus
Texnonorus OLICHOYHOTO
Koz ILnanupyemble pesymbTaThI dopMupoBaHUs CpeACTBa IToporoseiii ypoBeHb TToBBIIEHHBIIH Bricokmii ypoBeHB
(KOHTpOIIST) (ynosm.) YPOBEHb (XOPOLIO) (oTMuHO)
IIK-2 | 3HaeT OCHOBHBIC 3aKOHBI MATEMATHYECKUX, Jlexuymn, 3auer

€CTECTBEHHOHAYYHBIX U NPaKTU4ICCKUC

o01enpodeccHOHATLHBIX TUCIIUILIHH,
HEOOXOTUMBIX TS PEIICHUS THITOBBIX 33/1a4 B
001aCTH arpOHOMUHU

Hcrnonb3yeT 3HaHWSI OCHOBHBIX 3aKOHOB

3aHSTHSI, CAMOCT.
pabota




MaTEeMaTUYECKUX U €CTECTBEHHBIX HayK JJIs
peIIeHNs CTaHIaPTHBIX 33724
po(heCCUOHANBHOM NiesTeNbHOCTH Perraet
TUTIOBBIC 337291 POPECCUOHATHLHOM
JeATEILHOCTH HA OCHOBE 3HAHHH OCHOBHBIX
3aKOHOB MaTEMAaTHYECKUX U €CTECTBECHHBIX
HayK ¢ IPUMEHEHUEM
WH(POPMAIMOHHOKOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

I1K-3

3HaEeT COBpEMEHHBIC TEXHOJIOTHUU B
po(heCCUOHATBHON IEATEIIEHOCTH, 3HACT
TEXHOJIOTUU BO3/ICTBIBAHUS
CEeIbCKOXO03SIMCTBEHHBIX KYJIBTYP B OTKPBITOM
Y 3aKPBITOM TPYHTE YMeeT 000CHOBEIBATh
MIPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUN B
po(heCCUOHANBHON ESATEIBHOCTH
PeanuzyeTr coBpeMeHHbIE TEXHOJIOTHUU B
po(heCCUOHANBHON NEATEIBHOCTH

Jlexuuu,
TIPAKTHYECKUE
3aHATUS, CAMOCT.
pabota

3auer




IK-5

3HaeT GopMy U CTPYKTYpy OTUETa O
pe3ynpTaTax COPTOUCHBITaHUSI, TOPSAO0K
BeneHus ['ocynapcTBeHHOro peectpa
CEJEKIMOHHBIX TOCTHKEHHUH, perilaMeHT
MPUHATHS pEIICHHS 110 3asBKE Ha BbIIAYY
MaTeHTa Ha CEJIEKIMOHHOE JOCTH)KEHUE
YMeeT o1leHMBaTh OTINYUMOCTb,
OJTHOPOAHOCTH M CTAOMIIBHOCTH COPTa B
COOTBETCTBHH C ICHCTBYIOIUMHU
METOANKAaMH HCIBITaHUH IMeeT HaBBIK
ONMCaHUsA copTa ¢

Jlexuuu,
TIPAKTHYECKUE
3aHATUS, CAMOCT.
pabota

3auer

3aKJIFOYCHHUEM O €0 OTIIMYHUMOCTH OT

O6H_ICI/IBBCCTHI>IX COpPTOB, OAHOPOAHOCTHU U

CTaOUILHOCTH HAa OCHOBE MIPOBCACHHBIX

HUCIBITAaHUHI 1 COpPTOB, BIICPBLIC BKIIFOYACMbIX B

T'ocynapcTBeHHBIN peecTp CeNeKIIMOHHBIX

HOCTH)KGHHﬁ, AONYIICHHBIX K UCTIOJIb30BAHUIO




5.3 TunoBble KOHTPOJIbHBIE 32]aHNS WM MHbIE MAaTEePHUAJIbl, HeO0X0AMMBbIe /ISl OLEHKHU
3HAHUIl, YMEHU A, HABBIKOB M (HJIM) ONBITA JeSITEJbHOCTH, XaPAKTEPU3YIOLIUAX STATBI
¢opMupoBaHMSs KOMIIETEHI U B poLecce OCBOCHNUsI 00Pa30BaTEJIbHON NPOrpaMMbl

5.3.1 Bonpocsl K SK3aMeHy

Hacnop’rmaunﬂ COpPTOB. HCJ'IL M 3aJa4Hu.

2. Korma B Poccum Hayanoce TrocyJapCTBEHHOE UCHBITAHUE  CEIBbCKOXO3SMCTBEHHBIX
pacTeHuit?

3. B uem cocrout Bkinag H.M. BapuioBa B Teopuio ¥ MPAaKTUKY CENEKIIMU U CEMEHOBOACTBA?

4. Kakue HOBbIe TeHACHIUH Pa3BUTUS CENEKIUU ObLIM MpenomnpeneneHsl 3akoHom PO «O
CEJICKITMOHHBIX TOCTHXKECHUIX» OT 6 aBrycra 1993 roga?

5. Kakue HOBbIE TEHJIEHIIUN PAa3BUTHSI CEMEHOBOJICTBA ObUIH IpegonpeaeiaeHbl 3akonoMm PO
«O ceneKnMOHHBIX JOCTIKEHMIX» OT 17 nexadps 1997 roma?

6. B yeM cocTOUT CYIIHOCTH periaMeHTaluy MPaBOBBIX OTHOLICHUW MPOU3BOAUTENEH U
norpedureneit cemMan?

7. Meronuka JJHK-puHrepnpuHTUHTa ¢ MOMOIIBI0 MOJIEKYJISPHBIX MapKepoB Ha OCHOBE
[P

8. Oranbl NOJArOTOBKM MaTepuaia Juisd aHalu3a

9. Metonuku Bbigenenus JHK i wu3ydeHus BHYTPUCOPTOBOIO UM MEXKCOPTOBOTO
JHKnonumopduzma

10. MuxkpocaremnmuTHbli (SSR) aHanu3 a1 MOJNEKYJISpPHO-TEHETHUECKON MacropTU3aliu

1. Ucnons3oBaHue TaHex SRAP-mapkepoB JUI MOJIEKYJISIPHO-TEHETHUECKOIN
MacnoOpTU3ALUH.

5.3.2. TecToBbIC 3a0aHMA
Pazpen 1.

1.

Al

o=

11

Copra pacTeHui OTHOCATCA K 00beKTaM

Coprta pacTeHHil OXpaHsOTCA

Copra pacTeHHil MPOXOJIAT UCTIBITAHUS Ha:

Cucrema /IHK-upentudukanuu B HacTosIiee BpeMsi YCIEUIHO MPUMEHSETCS Ha

BBuny Boicokoit mHpopmatuBHocTH Mosekyn JIHK B MupoBoil HayuHOU mNpakTuke
Ha0J0AaeTCa CTPEMUTENbHBIN POCT YKCIa METOAO0B

Metoas! ananuza mosiekyn JIHK MoryT ObITh MCHOIB30BaHbI AJIs

Buasl ucxogHoro marepuana aisl CEIEKLIUM:

K MonexynsipHbIM MeTo/laM OLEHKU T'€HETHYECKOTO Pa3zHOoO0Opaszus OTHOCST
JIHK-buHTepnpuHTHHT MpeanoyiaraeT u3y4eHue

. 'eneTnueckuil macnopT MO3BOJSAET ONPENEIUTH

. 'eneTrueckuil macnopr Mmo3BOJIAET IIPOBECTU AHAIIN3
12.
13.

TI'enetnueckas nacrnopTusanus COpToB, JIMHUN U I‘I/I6pI/II[OB HCO6XOILI/IM8. JJIA
T'enetnueckas nacrmopTusanus COpToOB, JIMHUI U I‘I/I6pI/IJlOB BOCTpCGOBaHa B



14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44.
45.
46.

47.
48.

['eneTnueckas macrmopTu3anus COPTOB, JUHUM M TMOPHUIOB B CEJIEKIIMOHHOM Ipolecce
HCTIOJb3yETCs MpHU

Jna JHK-unentudukanmm HeoOX0oIuMoO NMpeABapUTEIbHOE CO3AaHUE

Buenpenue meronoB JJHK-dunrepnpuntunra B npaktuky Tpedyet

Haubonee pacnpocTpaHeHHbBIM U JOCTYNHBIM METOJOM BBISIBICHUS T'€HETHUYECKOIO
noauMopdu3Ma 1 yCTaHOBJICHUS QUIIOTEHETUYECKHUX CBI3€H MEeX Ay pPaCTEHUSIMHU SIBJISIETCS
meton Paszmes 2.

[IepBBIM 3TanoM MOJIEKYJISIPHO-TEHETUUYECKOTO aHAIU3a SIBIIAETCS

Bri6opka fomkHa BKIIOYATh HE MEHEe

MacmtabHblii aHau3 UHAUBUAYAIbHBIX T€HOTHUIIOB SIBIISETCS

Oxctpaknus [IHK u3 pactennii — ucxognasi Touka s

Muxpocarennutsl (SSR — simple sequence repeats) — 3To

Ha ocroBe SSR-mapxkepoB co3narT

JHK-npoduns — 310

[IpoaykTsl aMIuMpUKAIIME PA3ACNSIIOT METOJIOM

Paznuuus B pasmepe [1LIP-npoayKTOB yKa3bpIBaroT Ha

[HonmumopdHbIME cunTaOT (hparMeHThl aMIUTM(UKALKMU, TPUCYTCTBYIOIINE

Texnonmoruun BuIsiBIEHUS MoJieKy/sipHbIX win JJHK-MapkepoB craHoBsiTcs

Ucnonrs3oBaHrne MOJEKYISIPHBIX MApKEPOB MO3BOJISET

Hcnons3oBaHrne MOJIEKYJIIPHBIX MapKepoB — ocHoBa s Pasmen 3.

Ananmu3 BHyTpucoptoBoro JIHK-nmonumopdusma — BakHbIM dTanm npu

Ha ocnoBanuu pesynpraToB ananuza JIHK-nomumopduszMa MOKHO cjenaTh 3aKiI0UYeHUE O
[To JHK-npodunto, xapakTepHOMY AJIsi KaXJI0T0 COpTa, OMPEEIIsIOT

Uccnenyemple ToKychl 0003Ha4arOT OyKBaMu

HwxHuM MHIEKCOM chpaBa yKas3bIBaIOT pa3Mep BbISIBICHHbBIX

[Monumepaznas uennas peakuus (IIL[P) aBnsercs

ITIP no3BonseT

JAHK-cexBeHnpoBanue — 310

JIHK-cexBeHnpoBanue sBiseTCS HauOoJiee JOCTOBEPHBIM CIIOCOOOM

[Iponykrsl SSR-reHOTUNUPOBAHMS, UCTIOJIb3YEMbIE ISl MOCIEAYIOLEeH MacnopTU3aluu,
esiecooOpa3Ho

Kakoii wmerton wucnonp3yeTcs [l ONpPEAENEHUs TOYHBIX pPa3MEpPOB  BBISBIECHHBIX
F€HETUUYECKUX AECKPUIITOPOB

CekBeHHpOBaHUE MPOBOJUTCS IyTEM IMOCTENEHHOTO A00aBICHUS

SRAP-mapkupoBanue (sequence-related amplified polymorphism) — 310
SRAP-mapkupoBanue — 3TO TE€XHUKAa T€HOTUIHPOBAHMs, OCHOBaHHAs Ha

Kakyto ponb urpaer obpaTHblii npaiimep

JHK-noaumophu3m, BEIIBICHHBIN B 3TUX yUacTKaX reHoMma ¢ nmomoinbio SRAPMapkepos,
M03BOJISIET YCTAHOBUTH

Pe3ynbrarhl reHOTUNIMPOBAHUS AaHATU3ZUPYIOT C IOMOIIBIO

Ha ocHOBaHMU yero MOXHO ONPENEIUTh HHAEKCH TEHETUYECKOTO CXOACTBA U JUCTAHIIUHT
Hes (Nei, Li, 1979) nng nonapHoro cpaBHEHHUsI COPTOB



49. Kaxkoit MCAO0J  HCIOJB3YIOT g4 NPOBCACHHA  KIACTCpU3allMM WU YCTAHOBJICHHA

N U A L =

1.
12.
13.
14.
15.

16.

17.

18.

19.
20.

Q)HHOFGHCTI/I‘ICCKI/IX OTHOIIICHUM.

Bomnpocsl ajisi yCTHOro ompoca

.MeTOI[BI OLCHKU CCJICKIIMOHHOI'O MaTcpuajia

DTanbl pa3BUTHS CENIEKIIMU PACTEHUMN.

COop, moaaepkaHue U U3y4eHHE KOJJICKIIMOHHOTO MaTepuaa.

W cTouHuKY HACTIECTBEHHON U3MEHYMBOCTH U UX POJIb I CEIEKIINU

LleHTpbl MPOUCXOKICHHS KYJIbTYPHBIX pacTeHUIl

3aKOH 0 TOMOJIOTHUYECKHUX PsAJlax B HACIEACTBEHHON M3MeHUnBOCTU 7.3HaueHnue padot H.U.
BaBuiioBa a5t TEOpUU U IPAKTUKU CEJIEKIUU.

Buasl ncxoaHoro Marepuana U €ro 3Ha4UMOCTh 11 MPAKTUYECKOM celekinu. 3HaueHue
HMCXOJHOT'0 MaTepuala JJs CeeKLHH.

3akoH 0 CeMeHOBO/ICTBE.

Bri60op onTuManbHON CUCTEMBI MOJEKYJIAPHOTO MAPKUPOBAHUS U cO3/1aHue 3(PPEeKTUBHBIX
TEXHOJOTHI TeHOTUIIUPOBAHUS C YUETOM OCOOEHHOCTEN pacTeHUH KOHKPETHOTO BUJIA.
VYceTpoiicTBo U npuHIMI paboThl aMIUTH(UKaTOpa.

VYcnoBus, Heobxonumele it mocranoBku TILP.

Busyanuzanusi 1aHHBIX.

MeTopl TOPU3OHTAILHOTO U BEPTUKAIBHOTO 3JIEKTpodopesa.

Co3ganue TreHeTHYeCcKux (UHrepnpuHTOB ("OTHEYaTKoB malblieB") COPTOB, IS
omnpeaeeHUs X035IUCTBEHHO-IEHHbIX MPU3HAKOB €llle Ha HayaJlbHOM JTale CEJIeKUHH Ha
ypoBue JIHK.

Metonbl U3ydeHHUsl MOCIEI0BATENIbHOCTEH (PparMeHTOB aMIUIM(HUKALNU, TOJTYUYECHHBIX B
[11P.

SRAP-mapkupoBanue (sequence-relatedamplifiedpolymorphism) — orHocuTeabHO HOBas,
MpocTas 1 HaJekKHasi TeXHUKA TeHOTUIIUPOBAHUS.

OcCHOBHbIE HamNpaBlEHUS U

MPEUMYIIECTBA HMCIIOJIb30BaHUS

MOJIEKYJISIPHBIX MAapKEpPOB B MACMOPTU3ALUU CEJIEKIIMOHHBIX JIOCTHKEHHMA.

5.3.1 3agaum k 3a4eTy (sk3ameny)He
MPETyCMOTPEHBI.

5.3.2 Tembl pepepaTtoBHe
MPEeayCMOTPEHBI.

5.3.3 [IpakTn4yeckme 3aganusiHe
MPEeyCMOTPEHBI



5.4. MeTonuueckue MaTepHAJbI, ONpeAeJsOIINe NPOUeAYPY OLECHUBAHUSA
3HAHUIl, YMEHHH, HABBIKOB M (UJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOUIMX STANbI

¢dopmupoBa- HU KOMIIETEHIUM

54.1
TeKylIero KOHTPOJIsl YCIIeBAeMOCTH U IIPOMEKYTOYHOM aTTecTanuu acnupanToB I1
BI'AY 2.3.07 — 2022 [TOJIO’)KEHUE o TekyiieM KOHTpOJIE YCIIEBAEMOCTH 1

IMonoxkenne o popmMax, NEPUOAMIHOCTH M MOPATAKE MPOBEICHUS

HpOMe)I(YTOqHOﬁ aTTeCTalu acC- IIMPAHTOB

5.4.2 MeTtoan4yeckue yKa3aHHS IO NMPOBEACHHUI0 TEKYIIEro KOHTPOJIS
1. | Cpoku mpoBeOeHUSI  TEKYIIEero Ha mpakTudecknx 3aHATHAX
KOHTPOJIS
2. | Mecrto u Bpems mpoBeieHus Te- | B ydeOHOM ayTuTOpUH B TEYEHHE IPAKTUYECKOTO 3a- HATHUA
KYILEro KOHTPOJIS
3. | TpeboBanusi B cootBerctBuu ¢ OIl BO u paboueii mporpammoit
TEXHUYECKOMY OCHAIIEHUIO
ayaUTOPUHN
4. | ®1.0. IIpernoAaBaTes (eit), | I'onuapos C.B.
MIPOBOASIINX IPOLEAYPY KOH- TPOJIS
5. | Bunu dopma 3amanmii CobecenoBanne
6. | Bpems 11s BBINONIHEHNS 3a1aHUN B TCUCHUE 3aHATUA
7. | BO3MOXHOCTb ucronbp3oBaHuii | OOy4JalOmUACs MOKET MOJIB30BATHCS JOMOIHUTENb- HBIMU
JOTIOJTHUTEIILHBIX MaTepHaoB. Marepuanamu
8. | ®.M.0. mpenonaBatens (eii), 00-| 'onyapos C.B.
pabaThIBAIOIINX PE3YNbTaThI
9. | MeTropI OLIEHKH PE3yNbTaTOB OKCHepTHHIN
10. | IlpexwsBieHUE pe3yIbTATOB OreHKa BBICTABIISIETCS B JKypHAaJl/TOBOAUTCS 10 CBE/IC- HUS
00yyaromuxcsi B TeUCHUE 3aHATHS
11. | Anemsauus pe3yabTaToB B mnopsoke, ycTaHOBJICHHOM HOPMAaTHBHBIMH JIOKYMEH-
TaMH, PETYJIUPYIOUIMMU 00pa3oBaTelbHBId Ipolecc B
Boponexckom ['AY




6. YueOHO-MeTOANUECKOE 0O0ecTIeueHn e TN CIUIIINHBI

6.1. Pekomenayemasi Jqureparypa

Ne Bubnuorpagpuueckoe onrcanue Bun nmuteparypsl
/m
L. HopmatuBHO-IpaBOBBIE OCHOBBI CEJNIEKLMM M CEMEHOBOJCTBA: yueOHoe | OcHOBHas
nocobue / A. H. bepeskun, A. M. Maneko, E. JI. Mununa [u ap.]. — 2-¢
u31., uchp. [OnektpoHHblid pecypc]. — CanktllerepOypr: Jlans, 2022. —
252 c.
<URL:https://e.lanbook.com/book/206117>.
2. Jlykatkun A. C. Knerounas nmxeHepus pacteHuii: yueOHoe mocodue / A. | OcHOBHas
C. JlykatkuH, E. B. MokmuH. [DnexTpoHHbIN pecypc]. — Capanck: MI'Y
M. H.II. Orapesa, 2020. — 184 c.
<URL:https://e.lanbook.com/book/204584>.
3. I'eneruka: yaeOHuK a5t By30B / H. M. Makpymus, 1O. B. OcHoBHas
[Tnyraraps, E. M. Makpymuna [u znp.]; noa pegakuuei a. c.-x. H. [1 ap.].
— 3-¢ us3n., mepepad. u jgom. [DaekTpoHHBIH pecypc].— CaHKT-
[etepOypr: Jlans, 2021. — 432 c.
<URL:https://e.lanbook.com/book/177828>.
4. Metonast pabotsl ¢ JIHK: yueOHo-MeTouueckoe mocobue / H. A. OcHoBHas
I'munckas, H. B. Boguun, E. M. Boakosa, JI. A. Kacnupouu.
[OnexTponHbIN pecypc]. — IMunck :TloneclY, 2018. — 86 c.
<URL:https://e.lanbook.com/book/284465> .
5. Wpentndukanms u macmopTH3anusi COPTOB KOPMOBBIX TpaB (kiesepa | OcHOBHas
JYTOBOTO, JIIOLEPHBl U3MEHYHMBOI, TOCEBHON U XMEJIEBUIHOW) HA OCHOBE
JHK-mapkepos / U. A. Kimumenko, H. H. Kosnos, C. 1. Koctenko, A. O.
[ITamycrakumoBa, 10. M.
MasgnroToB. [DnekTpoHHBIN pecypc]. — Mocksa: OOO «¥Yrpema T», 2020.
35 c. <URL:https://e.lanbook.com/book/212603>.
6. ®denepanbabiii 3ak0H 0T 30 mekadpst 2021 r. N 454-D3 "O cemenoBoactre". | JlomomHuTtenbHas
[DneKTpOoHHBIN pecypc]
https://rg.ru/documents/2022/01/1 1/semenovodstvo-dok.html
7. O6mas cenexuus pacteHuid: yaeOHuK it By3oB / FO. b. Konosanos, B. B. | lononsurensHas
[TeeaeB, T. W. Xynmaumapus, B. C. Pybeu. — 4-e wusm., crep.
[OnextponHslii pecypc]. — Cankr-IletepOypr : Jlans, 2022. — 480
c.<URL:https://e.lanbook.com/book/282386> .
8. lonwapor C.B., KpiokoBa T.W. Tlacmoptuzanuss  CeNEKIUOHHBIX Merommeckas

ﬂOCTH)KCHHﬁ. MeTOI[I/ILICCKI/IC YKa3aHus 110 OpraHru3anun

CaMOCTOSATETILHON paboTHI o OCYLIECTBIICHUIO Hay4HO-
WCCIIeIOBATENbCKON ACATEILHOCTH ISl acCUpPAaHTOB, 00ydaromuxcs 1Mo
nporpaMMe MOATOTOBKM HAYYHBIX W HAayYHO-TIEHArOTHYECKUX KaJpOB B
acnvpaHType Mo crenuansHocTd 4.1.2. Cenekuus, CEMEHOBOJCTBO U
OMOTEXHOJIOTHUS pacTeHH. [ DIIeKTpoHHBINH pecypc]. — Bopornex: B[AY. —

2022.




Cenexius, CEMECHOBOJICTBO U reHeTnka. — MockBa, "Ycnex". — 2016-2022
0. o [Tepuoauueckoe
10. | BectHrk BopoHEKCKOro rocy1apCTBEHHOTO arpapHOro Ilepnognueckoe
YHHBEPCUTETA: TEOPETHYECKHH M HAYYHO-TIPAKTUYECKUH KypHal. —
Boponex: BI'AY, 1998-222 rr. <URL:http://vestnik.vsau.ru/
1 buorexnomorus . — M.: HUII, 1990- 2020 rr. I
" | <URL:https://elibrary.ru/publisher about.asp?pubsid=23548>. CPHOAMHCCKOE
12 BectHuk poccuiickoil cenbCKOX035HCTBEHHON HAyKH. — M. m
" | Poccenpxozakagemus, 1992-2022 rr. CpHOIITHECKOC
I'maBHeIi arponoM. — M.: [Tanopama: Cenbxo3uznat, 2009- 2022 rr.
13. [Tepuoauueckoe
14 Hoxnans! Poccuiickoi akaieMHH CelIbCKOXO035ICTBEHHBIX HAYK : TTeDHOANICCKOE
" | Hay4.-TeopeT. KypH. — M.: U3n-Bo AH CCCP, 1992-2014 rr. pHOA
Hoctmxenns Hayku u Texuuku AIIK. —Mocksa: Arponpmusaar, 1988-
15. [Tepuoanueckoe
2022 rr.
16 N3zBecTrst TUMHPS3EBCKON CENBCKOXO3IHCTBEHHON AKageMun. — MockBa I
" | :Cenbxo3rus, 1952-2022 rr. cprofiTHecKoe
17 MexTyHapOJHBIN CENbCKOX03MCTBEHHBIN KypHal. — M., 19572022 T. Tepuommeckoe
Poccuiickas cenbckoxo3siicTBeHHas Hayka. — M., 2014-2022 r.
18. [Tepuoanueckoe
19 Cenbckoxo3sicTBeHHas onoorus. — M., 2014-2022 0
" | r.<URL:https:/elibrary.ru/contents.asp?titleid=9092>. CPHOMITIECKOT

6.2. IlepeyeHnb pecypcoB HMH(POPMANMOHHO-TEJIEKOMMYHUKAINUOHHON CeTH
«uTepHer» (nanee — cetb «MHTEpHET»), HEOOXOAUMBIX JIISI OCBOEHHUS TUCIUTLIAHBI

DJ1eKTPOHHBbIE OMOJIHUOTEYHbIE CHCTEMBI

Ne HaumenoBanue pecypca Hudopmarnus o
Anpec B cetu HTepHET
/o MHOCTAaBILUKE
1 [9BC «Znanium.com» 00O «HayuHo- u3narenbckuii http://znanium.com
uentp H- ®PA-M»
2 [9BC uszparenbcTBa «JIaHb» 000 «M3narenscTBo JIaHb)» http://e.lanbook.com
3 9BC M3J1aTeIbCTBA 00O «IIpocnexT HayKu» www.prospektnauki.ru
«ITpOCTIEKT HAYKI»
4  |DBC «HauuoHalbHBIN 000 «TPAHCIJIOI» http://rucont.ru/
g poBoii pecypc «PY-
KOHT»
5 [DnexTpoHHBIC HHPOP- denepanbHOE TOC. OFOIKET- http://www.cnshb.ru/terminal/
HaumenoBanue pecypca Hudopmarnus o Anpec B cetn HrepHer
/n IIOCTAaBIIHKE




MAalOHHBIC pecypcbl Hoe yupexaenue «Llen-
OI'BHY HHCXbB (tep- TpaJibHasi HAy4YHAas CEJIbCKO-
MHHANl yJaJCHHOTO [0- XO3HCTBEHHAs OMOIMOTEKA
CTyna)
6 | Hayunas anexTpoHHas 000 «PYHD2b» www.elibrary.ru
OoubnroTeka
ELIBRARY.RU
7 | DAEKTPOHHBIN apXuB HIT «HaunonanbHeIi D7ek- http://archive.neicon.ru/
KYpHAJIOB  3apyOe:KHBIX TpoHHO-UH(pOpMaMOHHBII
W3/1aTeIILCTB Koncoprmym»
8 | HammonanbHas anek-| Poccwuiickas rocyaapcTBeH- Has https://H36.pd/
TpoHHasi OMOIMOTEKA oubnmoreka
IIpogeccnonanbabie 0a3bl JaHHBIX M MHGOPMALMOHHBIE CHCTEMBbI
Ne Hazpanue Pa3memenne
1 | CnpaBounas nmpaBoBas cuctema ['apanat http://www.consultant.ru/
2 | CnpaBounas npaBoBasi cucteMa Koncynbrant [limtoc http://ivo.garant.ru
HudopmanmoHHas cucTeMa 1o celibCKOX03sHCTBEHHBIM HayKaM .
3 $op Y http://agris.fao.org/
Y TEXHOJIOTHSIM

Sl

10.

I1.
12.
13.

CaiiTbl 1 MHGOPMALHOHHBIE MOPTAJIbI

http://mcx.ru— oduIManbHBIi HHTEPHET-MIOPTaT MUHHCTEPCTBA CEILCKOTO XO03SMCTBA
PD;
http://rosselhoscenter.com— Poccuiickuii cenbCKOXO3SUCTBEHHBIA TIEHTP;

http://agronomiy.ru —arpoHOMHYECKHI MOPTaN-CAlT O CeNbCKOM Xo03sicTBe Poccuu;

http://www.agronom.info— arponomuueckuii nopran "Arponom. Uudo";

http:/www.mnr.gov.ru— opuIMaIbHBIA CAUT MHUHUCTEPCTBA MPUPOJTHBIX PECYPCOB U
3KoJIOTUH PD;

http://www.control.mnr.gov.ru— opunuansuasiii caiit @egepanbHON CIIyKOBI IO HAA30-
py B cpepe mpupoa0noab30BAHUS;

http://cnshb.ru/aw/russian— 6a3a gaHHBIX JJ18 cOOpa ¥ peICTaBICHUS HHPOPMAITUH 11O
CEIIbCKOXO3SIUCTBEHHBIM YUPEXKJCHUSIM W HAyYHBIM YUPEXKICHHSIM arpapHoro
npoguis;

http://www.cnshb.ru/f t jour.shtm— wmexaynaponnas ©6a3a JaHHBIX Ha caiiTe
IlenTpanb- HOM HAYyYHOU CenbCcKOXO03sicTBeHHON OnbanoTekn PACXH;

http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R —
J10- KYMEHT
http://www.rusrec.ru.—  Poccuiickuii =~ peruoHanbHBIi  IKOJIOTHYECKHH  LIEHTP.

Marepuaisl 10 U3MEHEHUIO KIIMMaTa U 3HEProd(hPeKTUBHOCTH;
http://cyberleninka.ru— Hay4HbIE *YypHAJIbI U CTaTbH;

http://nauki-online.ru— caliT GMOJOTUYECKHX M ECTECTBEHHBIX HAYK;

https://www.plantarium.ru/— ¢ropuctuueckas 0a3a JaHHBIX;




14. http://ecoportal.su/books.php— Bcepoccuiickuii skonoruueckuii moprai,

15. http://mtd.ceplrssi.ru/flora/ecoscale/htm—tienodpons  mecop Poccum;  16.http://eco-

rasteniya.ru— 3KOJIOTHUS pacTCHU;
17.http://ecoskale.ru— 3KOJOrMUECKHUE IIKAIEL.

6.3. Cpeacra o0ecrieueHUs1 OCBOEHMS TN CHMTIJINHBI

6.3.1. KomnbroTepHbie o0y4awuue U KOHTPOJIMPYIOLIHME NMPOrpaMMbl

HaumenoBanue
Bujt yaebroro 3austis DyHKIHA TPOrPAMMHOTO 00€CTICYEH s
IPOrPaMMHOIO
obecrieueHUs
KOHTPOJIb |MOJEIUPYIOIast |00ydaromas

Cemunapckue 3anstus | AST, Abbyy FineReader
6.0 Sprint; Microsoft Office na
2010 Std; Microsoft|
Windows XP

Ja

Ja




7.0nucanue MAaTePUAJTbLHO-TEXHUYECKOH 0a3bl, HEO0OXOAUMOM JIJIs
OCYILLeCTBJICHHSI 00Pa30BaTEJIbLHOI0 MPOLECCA M0 AMCIUIIHHE

HaumMenoBanue moOMeIIeHUH Ui [POBEICHHS BCEX BHIOB yd4eOHOI| AJpec(MECTONONO0KEHNE) MOMEIEHUI s
JIeATeNbHOCTH, IIPEIyCMOTPEHHOH yueOHBIM IUIAaHOM, B TOM uucje| IIPOBEIEHHMS  BCEX  BHIOB  y4eOHON

MIOMEIIEHHUS ISl CAMOCTOSITENIbHOW paboThI, C yKa3aHHEM IepedHs] OCHOBHOro | ACATEIbHOCTH, HIpeayCMOTPEHHOU
y4eOHBIM TUTaHOM ( B CIIydae pealn3aliu

00pa3oBaTeNIbHOM MPOrpaMMbl B CETEBOM
(dbopMe  JIOMOIHHUTENFHO  YKA3bIBACTCS
HAMMEHOBAHUE OPraHU3aIMU, C KOTOPOH
3aKITFOYCH JIOTOBOP)

O60pyHOBaHI/I$I, y‘l€6HO—HaFH${I[HLIX mocoouii u HCIOJIB3YyEMOI'0O
mporpaMMHOIo o0ecrieueHus

VueOHas ayauTopus Al MPOBENECHUs 3aHATUN JIeKIUOHHOro Tuma:| 394087, BopoHekckas 061acTb, T.
KOMILJIEKT y4eOHOH MeOenu, JeMOHCTpallMoOHHOe obopynoBaHMe M| Boponex, yi. MuuypuHa, 1
y4eOHO-HarsIIHble  [MOcOoOuMs, MpPE3eHTallMOHHOE  000pyIOBaHUE,
ucnonb3yemoe nporpamMmmHoe obecrniedenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, lanexkc bpay3zep /
Mozilla Firefox / Internet Explorer

VueOHas ay TUTOpHs U1 IPOBEACHHS 3aHATHI ceMUHapcKoro Tuna, st | 394087, Boponexkckas 001acTh, T
TPYINOBBIX U MHAWBUAYANbHBIX ~ KOHCYJbTalWi, y4yeOHas Boponex, yi1. Muuypuna, 1

ayauTOpHs UL TEKYIIeTo KOHTPONS U

NPOMEXYTOYHOM  aTTecTalMu:  KOMIUIEKT  y4yeOHoW  meOeunn,
KOMIIBIOTEpHAs] TEXHHKAa C BO3MOXHOCTBIO MOJKIIOUEHHS K CETH
"UnTepner" w  o0OecredyeHWEM  JOCTyNma B 3JCKTPOHHYIO
nH(POPMALMOHHO-00pa30BaTEIbHYIO cpeny; JOCTYTI K
crpaBoyHONpaBoBEIM cucteMaMm [apant u Koncynprant Ilnroc;
SIIEKTPOHHBIE  Y4eOHO-METOAMYECKHE MaTepHalibl; HCIHOIb3yeMoe
nporpamMmmHoe obecnieueHne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Snnekc Bpayzep / Mozilla
Firefox / Internet Explorer

JlaGoparopusi OGHOTEXHONOTMH pacTeHHid: TeHeTnuyeckuidl aHammszatop | 394087, Boponexckas obnacts, I.
«Hanogop-05», aMIUT-(UKATOP HYKJICHHOBBIX KHCIIOT| Boponex, yi. Jlomonocosa, 81
TEPMOLUKIMYECKHIA (TEpMOLUKIIEp) J1a0opaTopHBIi, aBTOMAaTH4e-CKHid,| [, Kopil.1, a.

T100™  ThermalCycler, ammumdukarop HykiaeuHoBbiXx kucior| 15,17,18,19

TEPMOLUKINYECKHA (B pe-aJlbHOM BpeMeHH TepMmouukiep) HB/I,
naboparopHbiii, aBToMarnuyeckudd, C1000 Touch ™ ThermalCycler,
CTCpUIM3aTOp  MApOBOH  aBTOMATHYECKUH AN CTEPUIM3ALUHU
pactBopoB, BKa-75-P-«I13», mkad cymmnbHeIi 1a00paTOPHBIH,
IC80-01 CITIY (200°C), Owmuctwmsitop, GFL 2104, Becw
aHanmutnyeckue, PA64 (Ohaus), npeunsunonnsie Becsl Ohaus PA2102C,
meiikep OS-20, Biosan, marautHas Memanka ¢ Harpesom MSH-300i,

romorenusatop Precellys Evolution, 60kc OakrepuanbHONH BO3IYIIHON
cpensl BABHn-01-"Jlamunap-C"-1,8, kumatndeckass pocToBasi KaMepa
GC-300TLH tpancummomunatop «KBant-C», mukpockon Olympus
CX31, BcrpsaxuBa-Tens BuOpanuoHHbii Vortex (Boptekc) ELMIV-3,
Biosan, Tepmoctar TBepmorenbHeiii CH-100 ¢ oxmaxneHueM u
nepemMemBanieM, Biosan, McTOYHMK muTaHus Onbd 8, Kamepa s
ropu3oH-TasbHOTO 3ekTpodopeza Sub Cell GT, BioRad, nenrpudyra




5418 R.

[TomMereHue A7l CAMOCTOSITENILHOM pabOThI: KOMIUIEKT Y4eOHOH MebenH,
IEMOHCTPAaLlMOHHOE O00OpYyAOBaHME U Y4YeOHO-HArJSAHBIE MOCOOUS,
KOMITBIOTEpHAs] TEXHHKAa C BO3MOXKHOCTBIO TIOAKIIIOYEHUS K CETH
"Untepuet" u obOecrieyeHneM  JocTyna B 3JCKTPOHHYIO
nH(QOPMALMOHHO-00pa30BaTEIbHYIO cpeny, HCTIOJIb3YEMOE
mporpammHoe obecnieuenue MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fngekc bpaysep /Mozilla Firefox /
Internet Explorer

394087, BopoHexckas 00J1acTh, T.
Boponex, yi1. Muuypuna, 1, a. 115,
116 (c

16 1020 4.),a.232 a

[lomemeHust UIs XpaHEHHWS W TMPOQPIIAKTHYSCKOTO OOCITYKUBaHUS
yueOHOro 00OopymoBaHUS: MeOeNb i XpaHCHHWS W OOCITYKUBaHUS
yueOHOTo 000pyIOBaHUS, HAOOP IEMOHCTPAIIMOHHOTO 00OPYIOBaHUS U
Y4eOHO-HATJISITHBIX TOCOOUH

394087, BopoHexckas 00J1acTh, T.
Boponex, yi1. MuuypuHa, 1, a. 269

[loMerienne asl XpaHEHUS W MPOPHIAKTHUYECKOTO OOCITY KUBAHHS
yaeOHOro o0OpyZOBaHMA: MeOelb Ul XpaHEeHUs W 0O0CITyKHBaHHS
yaeOHOro 00OpyAOBaHHMSA, CHENHANH3UPOBAHHOE O0OpYIOBaHHE s
[PEMOHTa KOMITBIOTEPOB

394087, BopoHexckas 00J1acTh, T.
Boponex, yi1. Muuypuna, 1,a.117, 118




8. MexkaucuMIIMHApHbIe CBA3U
IIporokoJ cornacoBanust padoveil MpPOrpaMMel ¢ APYrUMHA JHCHUAIIHHAMHA

HanMenoBanne TUCIHUIUIMHEL, C [Monpaznenenue, [pennoxenns 00 N3MECHEHUSX B
KOTOPOH IIPOBONUJIOCH ¢ KOTOPBIM IIPOBOAUIOCH paboueil nporpamme. 3akinodeHue 00
COrjIacoBaHHEC CcorjlacOBaHHUe UTOrax COrjiacOBaHUA

Ceexnys, CEMEHOBOJICTBO U [TepenoBas nmkeHepHass  |CorJIacOBaHO.

OMOTEXHOJIOTHS PACTCHUH IIKOJIa

Mapkep-opueHTHPOBaHHAS [lepenoBas nmkeHepHass  |CorylacOBaHo.

CEJICKIIMS IIKOJIa

CoBpeMeHHbIE KOHIICHITUI [lepenoBas nakeHepHass  |CorylacOBaHO.

3alIUTHl UHTEIJICKTyaIbHON LIKOJIA

COOCTBEHHOCTH

CEJNICKIIMOHHBIX JTOCTHKCHUH

HHocTpaHHbIN S3BIK ITepenoBas unxenepnas  |CoriiacoBaHo.

IIKOJIa




Ipunoxenne 1
Jucr NEPUHOAUICCKHUX MMPOBEPOK IIPpOorpaMmMsbl 1 PIH(])OpMaIII/lSI 0 BHECEHHBIX

MU3MECHCHHUAX

AomkHOCTHOE JIHLIO, [ToTpeGHOCTH B KOPPEKTHPOBKE

.| HarauHOMEp Wndopmanus o
MPOBOMBILIEE IPOBEPKY: YKa3aHHEM COOTBETCTBYOLINX
MPOTOKOJIA . BHECCHHBIX H3MEHEHHAX
d.N.0., pasnenoB paboyeii mpo-
3aceJaHus
JOJKHOCTD rpamMMBbl
[Ipencenarens coBeTa
og;z;)(])g;:;le?;zx Ne 8 ot Pa3paborana nsa Habopa i
nporpant TTHITI 25.06.2024 r. 2024-2025 yuebHoro roaa
I'oneaI'.T".
[Ipencenarens coBeTa
og;z;)(]:;f;/leﬁiiegx Ne 7 ot AKTyanu3upoBaHa Ha i
nporpam TTHLIT 25.06.2025 . 2025-2026 y4ebOHBIi TOA

I'onesaI'.T".
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