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AHHOTADIUA

padoueit nporpamMmmbl yueOHoi qucuumymmibl 5.1.B.01.06 «MeTtoabt
MapkepHoOi U reHoMHoOM cesekunu B AIIK» 17151 moaroroBku 6akajiaspa
no HanpasjaeHuio 19.03.01 — «bMoTEXHOJI0TUS» HANIPABJIEHHOCTH
«broTexHoJI0rus M MOJIEKYJISIPHAsE OMOJIOT U

Meas  ocBoenuss aucHuIUIMHBI:  [lenbl0  OCBOGHUS  AUCHMUIUIUHBI  «MeTOabl
MapKkepHoOi 1 reHoMHO# cenekimu B AIIK» sBnsieTcs ¢popMupoBaHue y CTYICHTOB CIHOCOOHOCTH
OCYIIECTBIIATH cOOp, 00pabOTKy, aHAIM3 M CUCTEMATH3AIlMI0 HAYYHO-TEXHUYECKON HH(POpMAIIHH,
OTEYECTBEHHOTO U 3apyOeKHOTO OmbITa B O0OJACTH AarpoHOMHUH, T.e. JEMOHCTPHUPOBATh
CIIOCOOHOCTh M3y4yaTh COBPEMEHHYIO HAy4YHYI0 HH(GOpMAIMI0 O TEeMaTUKE MCCICIOBAaHUN U
IPUMEHATh COBPEMEHHBbIE TEXHOJOTHUU JI MPOBEJEHMS] HAyYHBIX HCCIEJOBaHUI B o00sacTu
CEJIGKIIMM M CEMEHOBOJICTBA; CIIOCOOHOCTH TMOATOTOBUTH 3aKIIOUYEHHUS O IeIeCO00pa3HOCTH
BHEJPEHUS B MPOU3BOJCTBO  HCCIEAOBAHHBIX  IMPHUEMOB, COPTOB W  THOPUIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp Ha OCHOBE aHAJIM3a ONBITHBIX AAHHBIX, T.€. JEMOHCTPUPOBATH
CocOOHOCTP K OOOOMIEHWI0 ¥ CTAaTHCTUYECKOH  00pa0OTKe  pe3ylbTaToB  OIIBITOB,
(GOopMyTUPOBAHUIO BBIBOJIOB O CEJIEKIMOHHON 3HAYMMOCTH COpTa WJIM TUOpUIa U TOTOBHOCTH
OLIEHUTh HCHOJIb30BAHME HOBOTO COPTAa WJIM TMOpUAA B CENEKLMOHHOM IIpOIEcce; CIOCOOHOCTH
pa3paboTaThb CHCTEMY MEpPONPUSATHA IO  YHPABICHUIO KAdyeCTBOM U 0€30MaCHOCTHIO
PacTeHHEBOTUECKOM MPOJYKIINH, T.C. IJIaHUPOBATh MEPOPUITUS Ha OCHOBE
METOJIOJIOTUYECKUX ~ MPUEMOB  JUId  CEJeKUMHM W BHEJAPEHUS  HOBBIX  COPTOB U
rUOPHJIOB CEIbCKOXO3HCTBEHHBIX KYIbTYD.

Hucuunnuna «Mertoabl MapkepHoii U reHoMHoM cenekuuu B AIIK» npuszBana  oOyuuthb
CTYAECHTa NPUHIUIIAM COBPEMEHHBIX METOJIOB MOJICKYJISIDHOM OHOJOTMH W  CTaTUCTHKHU
B [PUMEHEHHMM MX K I[PAKTUYECKOMY pELICHMIO aKTyalbHBIX 3aJad COBPEMEHHOIO
arpoNpOMBIIUIEHHOTO KOMIUIEKCa; AaTh CTYAEHTY 3HaHUS B cepe JOCTHKEHUH TeHEeTHYEeCKOIo
MapKUpPOBaHUsS B PELICHUH MPOOJIEeM  pacTeHUEBOJCTBA,  CENEKUWH,  3alIUThl  PACTEHUH,
KUBOTHOBOJICTBA.

MecTo AMCUHUILUIMHBI B Y4YeOHOM IUIaHe: TUCHUIUIMHA BKIIOYEHA B OJIOK JUCIUILIINH
yacTd, (GOopMUpPYeMOil ydacTHMKaMu oOOpa30BaTeIbHBIX OTHOLIEHUH VY4eOHOro IaHa II0
HampaBiaeHuto moarotoBku 19.03.01 — «buorexHomorus», npodhecCHOHATBHBIM MOJYJIb 10
HanpaBJIeHHOCTU «BUOTEXHOIOrUs U MOJIEKYJIIpHAast OMOJIOTUs».

TpeGoBannss K pe3yJbTaTaM OCBOCHHUSI [JHCHUILUIMHBI: B PE3yJIbTaTe OCBOCHHUS
JUCIUTIIMHBL  opmupytotes cienyromue kommereHinu (uHaukatopsl): I[1Koc-1.1; [TKoc-1.2;
I1Koc-1.5; ITKoc-2.1; ITKoc-2.2; I1Koc-2.3; I1Koc-3.1; I1Koc-3.2

Kparkoe coaep:xaHue QUCHMIUIMHBI: JUCIMILUIMHA «MeETOapl MAapKEpHOM M T'€HOMHOU
cenekunu B AIIK» mnpusBana oOyduTh CTyAEHTa MNPUHIUIAM T'€HETHMYECKOTO MapKHPOBAHUS,
NO3HAKOMUTH CTYIEHTa C COBPEMEHHBIMHM IMOAXOJAaMU U METOJaMH HCIOJIb3yEMbIMU IIpU
FeHEeTHYECKOM MapKUpPOBAaHUU B PELICHUH aKTyaJbHBIX 3a/lad HAyKu U npousBojacTBa. Kpome Toro,
3HAYUTENIBHYIO YacTh Kypca 3aHMMAET 3HAKOMCTBO CTYAEHTOB C BO3MOXHBIMH INpoOJieMaMH TpU
UCIIOJIb30BAaHUM TEHETUYECKUX MapKepoB M TMOMCK myred wux pemeHus. JlucnumiuHa
«MoneKymnsipHbleE M LUTOT€HETHYECKHE MAapKepbD» HUMEET TEOPEeTUYECKYI0 U IPAKTUKO-
OPUEHTUPOBAHHYIO HANpaBJICHHOCTh. Marepuan WUIIOCTPUPOBaH MpUMEpaMU PUMEHEHUs
TeHETUYECKUX MApKEepPOB B PEIICHUHU MPOOJIEM CENEeKIUH, 3alUThl PACTeHUH, KUBOTHOBOJCTBA U
BETEpUHAPHUH, DKOJOTHH U OM0OE30MacHOCTH.

OO0masi TpyA0eMKOCTh JAMCUMILIMHBI/B T.4. paKTH4YecKasi moAroroska: 108 uvacos
(3 3au. exn.) / 4 vaca

IIpoMesKyTOYHBIN KOHTPOJIb: 3a4€T.

1. Ileab ocBOEHUA TUCHUATIIMHBI

Henpto ocBoeHMsI AUCHUIUIMHBI «MeToapl MapkepHOH W reHoMHOM cenekuuu B AITK»
AaBisieTcs: GOPMUPOBAHUE y  CTYJAEHTOB CIOCOOHOCTH  OCYIIECTBJISITH  cOOp, 00paboTKy,
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aHaJm3 U CHCTEeMaTH3allMI0  HAayYHO-TEXHHMYECKOH WHQPOpPMAIMM, OTEYECTBEHHOTO U
3apy0OeKHOTo OmbITa B 00JACTH arpoHOMHUH, T.€. JIEMOHCTPUPOBATH CIIOCOOHOCTh U3YyYaTh
COBPEMEHHYIO HAy4YHYI0 HWHGPOpMAIMI0O 10 TEMaTHUKE  HWCCIEIOBAaHWH W  MPHUMEHATh
COBpPEMECHHBIC TEXHOJIOTHHM JUIS MIPOBEACHUS HAYYHBIX HCCIEIOBaHMN B 00IacTH CeNeKINH
¥ CEMEHOBOJICTBA; CIHOCOOHOCTH MOJTOTOBHUTH 3aKIIOYEHHUS O IeIeco0Opa3sHOCTH BHEIPEHHUS
B TPOU3BOJACTBO HCCIEJAOBAHHBIX INPHEMOB, COPTOB M THOPHUIOB CEIBCKOXO3IHCTBEHHBIX
KyJIbTyp Ha OCHOBE aHaJiHM3a ONBITHBIX TAHHBIX, T.€. JEMOHCTPHPOBATH CHOCOOHOCTH K
0000IICHUI0O W  CTaTHUCTHYECKOW  00paboTKe pe3yiabTaTOB  OMBITOB,  (HOPMYIUPOBAHUIO
BBIBOJIOB O CEJIEKUMOHHOW 3HAUYMMOCTHM COpPTa MM TUOpHIAa U TOTOBHOCTh OIICHUTh
UCTOJIb30BaHUE HOBOTO COpTa WIM THUOpUAa B CEJIEKIMOHHOM IIpoLiecce; CIOCOOHOCTH
pa3paboTaTh CHCTEMY MEPONPHUATHA IO  YIPABICHHUIO KAdyeCTBOM H 0€30TacHOCTHIO
pacTeHNEeBOUECKON HPOTYKIIHH, T.C. IUIAHUPOBAaTh ~ MEpONpPHATUS  HAa  OCHOBE
METOJIOJIOTMYECKUX TNPUEMOB JJIsl CENeKIUMH M BHEIPEHUS HOBBIX COPTOB M THOPUAOB
CEJIbCKOXO3HUCTBEHHBIX KYIBTYP.

HucuuruinHa «Metonsl MapkepHOi u reHoMHol cenekiuu B AIIK» mpusBana oOyduTh
CTYACHTAa NPUHIMIIAM COBPEMEHHBIX METOJOB MOJIEKYJIAPHOH OWMOJIOTUM U CTAaTUCTHKH B
IIPUMEHEHNN UX K IPAKTUYECKOMY PEIICHHIO aKTyaJIbHBIX 3a7a4 COBPEMEHHOTO
arpoIpoMBIIIIEHHOIO KOMIUIEKCa; JaTh CTYJEHTY 3HaHUs B cepe NOCTUKEHUH I'e€HETUYECKOTO
MapKUpPOBaHUS B PELICHUU MPOOJIEM pPAaCTEHHUEBOJICTBA, CEJIEKIINH, 3alIUTHl PAaCTEHUI.

2. MecTo TUCUMIVIMHBI B Y4e0HOM Mpouecce

Huctunnuna  «MeTtobl MapkepHOW B TeHOMHOM cenekiuu B AIIK»  BkimtoueHa B OJOK
JUCLUIUIMH 4YacTd, GOpMHUPYEMOM ydaCTHHKaMU 00pa30BaTENbHBIX OTHOLIECHHHA Y4eOHOro IuiaHa
no HampasieHuto noarotoBku 19.03.01 — «buorexHonorus», npodheccHoHaNbHBIA MOIYIb
[0 HampaBjieHHOCTH «buoTexHomorus U MosekyispHass Ouonorusi». [ucnumnmuna «MeToabl
MapKepHOH U reHoMHOU cenekiuu B AITK» peanmusyercst B cootBeTcTBHH ¢ TpeboBanusmu OI'OC
U YueOHoro maHa no Hamnpasienuto 19.03.01. «buorexHomorusy.

[TpenmecTByronMMU KypcamMH, Ha KOTOPBIX HENOCPEACTBEHHO Oazupyercs AWUCLUIUIMHA
«Mertonpl MapkepHOW U reHOMHO# cenekiu B AITK» sBistoTcs TUCHMITIMHBI OakanaBpuara 1o
HampaBiaeHuto 35.03.04 BHOTEXHOJIOTHsI HAIpPaBIECHHOCTH «DHOTEXHOJIOTHS W MOJEKYJISIpHAS
ouonorus»: «OOmas renetnka» — 4 ceM., «KynbTypa TkaHel u KJI€TOK pacTeHHid» — 5 ceMm.,
«MeToabl peakTUPOBAaHUSI TEHOMa» — 6 ceM.

Hucuunnubaa «Mertoasl MapkepHOW UM reHoMHOM cenekuun B AIIK»  Moxer ObITh
UCIIOJIb30BaHa Ui HAy4YHO-HCCJIEI0BATENbCKOW pPAOOTHI, BBIMIOJHEHUS U 3alIUThl BBIITYCKHOM
KBaJM(PUKALMOHHOHN paboThI.

OCOOEHHOCTBIO  JAMCLUUIUIMHBI  SIBJISETCS  MOCJTENOBATEIbHOE H3YUEHHE MPUHIUIIOB
FEHETMYECKOI0 MapKHUPOBAHMUSA K PEIIEHUI0 3a7ad COBPEMEHHOIO HAapOJHOI0 XO3siCcTBa:
OCHOBHBIM METOJIaM, BO3MOXKHOCTSIM HX TNPUMEHEHUS M KOHKPETHBIM  JOCTHIKCHMSIM.
JucuuniuHa sBIsSeTCS HAYKOEMKOW M KOMIUIEKCHOW, TpeOyromeil 3HaHWA OCHOB T'€HETHKH,
CEJIbCKOXO3SMCTBEHHON OMOTEXHOIOIHH, CEJIEKIIUH.

PabGouass mporpamma aucturinHbl «MeTobl MapKepHOH W reHoMHOW cenekuuu B AITK»
JUIs WHBAJIWJOB M JMII C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbsI  pa3pabaTbiBaeTcCs
UHAUBHUIYAIbHO C Y4e€TOM OcOOeHHOCTeH TCHUXO(PU3UYECKOTO Pa3BUTHUS, WHAWBHIYaTbHBIX
BO3MOYKHOCTE U COCTOSTHUS 37J0POBbS TAKHX O0YUYAOLTUXCS.

3. IlepeyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI 10 AU CIMILIIMHE,
COOTHECEHHBIX C MJIAHUPYEMbIMU Pe3yJIbTATAMM OCBOECHUS
o0pa3oBaTeIbHON NPOrPaMMBbI

N3ydenne naHHOW y4eOHOUM TUCIUIUIMHBI HAIPABICHO Ha (GopMHUpOBaHHUE Yy 00yUYaIONTUXCS
KOMITETEHIIHA, TPEJICTABICHHBIX B TadnuIe 1.



Tpeb6oBaHus K pe3yJbTaTaM 0CBOEHHS YU4eOHOM JUCIHUILIUHbBI

Tabmuia 1

MPUHIUIIBI KCTIOJIb30BaHUS
1 (PPOBBIX CPEACTB U

co3maHue 0a3 JaHHBIX, B T.4. C
TIOMOIIIBIO IIPOIPAMMHBIX

PIIEKTPOHHBIX PECYPCOB,
O(QUIMANTBHBIX CANTOB.

Ne| Kon Conepxanne Nunnkatopel KOMIETEHIUNA B pesynpTare n3ydeHus ya4eOHON AUCIUIUIMHBI 00yJar0IIuecs JOJKHEIL:
1/ [KOMIETEeH| KOMIIETCeHIUH (UiIH €& 3HaTh YMETh BJIA/IETh
| [uR YaCTH)

1. [[IKoc-1 [Cnoco6en yuactBoBath B [[IKoc-1.1 (OCHOBBI KOMIIBIOTEPHBIX CaMOCTOATENBHO WHbopMaiMOHHBIMU
MPOBEJCHIH HAYYHbIX  [3HAET TEOPETUYECKUE OCHOBBI [TEXHOJOTUH /JIsl IOJyUeHUsl [[IpHOOpeTaTh HayyHble  [TEXHOJIOTUAMH JUIS UX
MCCIIeIOBAaHMI B O0JIACTH [KIIETOYHON M TeHETUYECKON [MH(pOpPMAalMU O COBPEMEHHBIX [TaHHbIE, KacaroIlnuecs MTPAKTUIECKOTO
OHOTEXHOJIOTHH C WH)XCHEPUH, BUPYCOJIOTUH,  [TEHACHLHUAX B 00IacTu FeHETUYECKOTO MPUMEHEHUS B 00J1aCTH
NpUMEHEHHEM I (PPOBBIX [MMMYHOJIOTHUU U FEHETUYECKOT O MapKHUpPOBaHUs FEHETUYECKOTO
CPEJICTB ¥ TEXHOJIOTUH  PMOPHUOJIOTHH, a TaKXKe MapKHUPOBaHHUs, CTATUCTUKHU U [[TOCPEICTBOM MapkupoBaHus

(mponykroB Excel,
‘Word, Power Point,

DKCIIEPUMEHTATBHBIX
WCCIICOBAHUI B 00JIaCTH
pa3paboTKH HOBBIX
0MOTEXHOJIOTMYECKHX
MPOIYKTOB U OMOMAaTEpUasoB,
MTUIIIEBBIX, KOPMOBBIX U
MeKapCTBEHHBIX CPEJICTB,

MIPUPOTOOXPAHHBIX

00J1aCTH CENEKIINH U
CEMEHOBOJICTBA 110 CO3/IaHHIO0
1 U3yUYCHHUIO MOJICKYJISIPHBIX U
[IATOT€HETHYECKUX MapKEPOB.

Hay4YHOHUCCIIEI0BATEIbCKI
X

paboTax 1o
TCeHETHIECKOMY
MapKHUPOBAHUIO

TEXHOJIOTHUIA mpoaykToB Excel, Word, Pictochart u 1p. B Tom
Power Point, Pictochart u ap. YHUCIIEe C MPUMEHEHUEM

COBPEMEHHBIX
u(poBHIX
uHCTpyMeHTOB (Google
Jamboard, Miro,
Kahoot))

[1Koc-1.2 CoBpeMeHHbIE JOCTHXKEHHs  [MIcrionb30BaTh CoBpeMEHHBIMA

[Tox pyKOBOACTBOM MHUPOBOW HAYKH U MEPeIOBON [COBPEMEHHBbIE METOAaMHU

crienranucta 0oJiee BRICOKOH [TEXHOJIOTHU B TTOCTIDKEHHSI MUPOBOM MOJIEKYJISIPHOTO H

KBaJTM(HUKAIIMM YYaCTBYEeT B [HAYUYHOUCCIIEJIOBATEIbCKUX  [HAYKU U NIEPEOBOM [IUTOT€HETHYECKOTO

MPOBEICHUHT paboTtax B TEXHOJIOTHH B MapKHpPOBAHUS,

CTaTUCTHYECKUMHU
MeTofaamMu 00paboTKH
MTAaHHBIX, TOJTyYEHHBIX
METOIaMH
TeHETUIECKOTO
MapKUPOBaHUS




HCITOJIE30BaHUS
TE€HETHYSCKOM CeJIEKIINHU
CEIIBbCKOXO03HCTBEHHBIX
PKMBOTHBIX; 0a3bl TaHHBIX,

coaeprkanue nHGopMaIuio o

Ne|  Kon Conepxanue Nuankatopel KOMIETEHIUN B pesynbrare n3ydeHus yaeOHON AMCIUIUIMHBI 00yYaromuecs JOJDKHBIL:
[/TIKOMIIETeH| KOMIETeHINH (Win eé 3HaTh YMETh BJIQ/IETh
205051 JaCcTH)
(9KOJIOTMYECKHUX ) TEXHOJIOTHI
COXpaHEHUsI IPUPOTHON
Cpe/bl U 3/I0POBbsI YeJIOBEKA
[1Koc-1.5 OnpenensaTb ceneKUMOHHY0 |[[[puMeHsATh METOBI CoBpeMEHHBIMU
BrageeT coBpeMeHHBIMH IIEHHOCTh COPTOB U THOPUIOB [F€HETHYECKOTO MeTOoIaMu
1abopaTOPHBIMU METOAAMH  [C TTIOMOIIIBIO MOJIEKYJIIPHBIX M MapKHUPOBAHUS B MOJIEKYJISIPHOTO U
MCCIIeIOBaHMI B 00IaCTH [UTOTCHETHYECKUX MapKEPOB, [Ta00PaTOPHBIX [UTOTEHETHYECKOTO
arpoOUOTEXHOIOTUI [MPOBOANTH CTATUCTHYECKYIO [ICCIEAOBAHUSAX U MapKHUPOBaHUS,
00pabOTKy MOTYyYEHHBIX CEJICKIIMOHHOM TIPOIIEeCCe. (CTaTUCTUICCKUMHU
TAHHBIX, B T.4. C [IOMOIIILIO MeTo1aMu 00pabOTKU
MMPOTPAMMHBIX MPOJTYKTOB ITAaHHBIX, TTOJTYYECHHBIX
Excel, Word, Power Point, METOIAMU
Pictochart u ap. TE€HETUYECKOTO
MapKHUPOBaHUS C
MOMOIIIHIO
MPOrPaMMHBIX
npoayktoB Excel,
'Word, Power Point,
Pictochart u ap.

2. [[IKoc-2 |Cnoco6GeH k ydactuio B [[IKoc-2.1 Bosmosxnoctu npumenenust  |[[lonGupats anexBaTHble  [HaBblkaMu
MPOBEJICHUH HAYYHO- 3HAET TEOPETUUCCKHUE OCHOBBI PA3TMYHBIX MOJIEKYJISIPHBIX M METOJIBI B 3aBUCUMOCTH OT [UTAHUPOBAHHMSI
MCCIICIOBATEITECKUX TEHETHYECKON [UTOTEHETHYECKUX MapKEPOB [THIIA U YPOBHS PKCIIEPUMEHTOB C
paboT B oOytactu MacIopTH3aIllUA COPTOB U TUTS] pEeIIEHUs KOHKPETHBIX  [CITO)KHOCTH 3a/1auu MCIIOTh30BaHUEM
arpoONOTEXHOIOTUI cepTuduKany ceMsH Bama4y MOJICKYJISIPHBIX U

[pacTEeHUH, TUIEMEHHOU IUTOr€HETHYECKUX
paloThI 3a cyeT MapKepoB




Ne|  Kon Conepxanue Nuankatopel KOMIETEHIUN B pesynbrare n3ydeHus yaeOHON AMCIUIUIMHBI 00yYaromuecs JOJDKHBIL:
[/TIKOMIIETeH| KOMIETeHINH (Win eé 3HaTh YMETH BJIAJICTh
107051 YaCcTH)

TEHOME MOPOJI U COPTOB
CEITbCKOXO035CTBEHHBIX
PKUBOTHBIX U KYJIBTYP
[1Koc-2.2 MeTtoasl MOJIEKYJISIpHOTO U |{CaMOCTOSATEIBHO Metomamu
[1ox pyKOBOACTBOM LIUTOr€HETUYECKOTO OPraHu30BaTh U IPOBECTH [E€HETUYECKOTO
crierpanucTa 0oJee BEICOKOW [MapKUPOBAHUS IJIs CHCTEMbI MEPONIPUATUI  MAPKUPOBAHUS ISl
KBaJTM(DUKAIIMK YIaCTBYET B [CAMOCTOSITEIbHON [0 yIIPaBJIECHUIO CaMOCTOATEIbHON
CO3/IAaHUU MIEPCIIEKTUBHBIX  |[OpraHU3aluyd CHCTEMBI Ka4yeCTBOM M OpraHU3alu CUCTEMBI
COPTOB M IIOPOJ METOJJAMH  [MEPOIIPUATHHI 11O 0€30MacCHOCTHIO MEPOIPUATHH 110
MapKep-0MmoCpeI0BAHHOMN YIIPABJICHUIO [PACTEHHEBOUECKOM YIIPABJICHHUIO
1 TEHOMHOU CEJIEKLUH, a KauyeCTBOM U OE30MAaCHOCTHIO [POTYKIIUU C Ka4yeCTBOM U
TaKkKe B pa3pabOTKe HOBBIX  [PACTCHHEBOIYECKOM MCII0Ib30BAaHUEM METOIOB [0€3011aCHOCTHIO
cucteM JIHK-mapkepoB u [IPOAYKLUHN TEHETUYECKOTO [PACTEHUEBOJUYECKOU
FEHOTUITUPOBAHUS PACTEHUH U MapKHUPOBaHUS MPOIYKIIMHA
PKUBOTHBIX
[1Koc-2.3 [InannpoBaTh 3KkcriepuMeHT [[eopeTndeckue OCHOBBI  |Bianeer
Brnaneer coBpeMeHHbIMU [0 TEHOTUITUPOBAHUIO. MOJIEKYJIIPHOW T'€HETUKH: |[COBPEMEHHBIMU
MeToAaMH TeHoTunpoBanust (OTOupath U moAroTaBauBath CTpyktypy JHK, METOIaMH
CEIIbCKOXO035UCTBEHHBIX 00pasipl OMOIOTUYECKOTO OpraHU3alMIo F'eHOMA, FEHOTUIIMPOBAHUS
KYJIbTYP Y dKUBOTHBIX IO MaTepuaia JJid BbIICICHUS  [TUIIbl HACJIEICTBEHHOM  |[CEJIbCKOXO3SMCTBEHHBI

MapKepaM XO0351CTBEHHO-
[IEHHBIX PU3HAKOB U
METO]Ibl FTEHETUUECKOMN
MacropTH3aLUU

JIHK.

[IpoBOIUTH BBIAEIEHUE,
KOJIMYECTBEHHYIO U
Ka4eCTBEHHYIO OIICHKY
renoMHoi JIHK ¢ momoripro
CIIeKTPO(HOTOMETPUUECKHUX U
(hITyopUMeTpHUECKHUX
METOJIOB.

BBINOJHATE OCHOBHBIE
mabopaTOPHBIE METOIBI:

nposoauTk [IP, TTIIP B

n3mMeHunBoCcTH (SNP,
WHIEIH,
MHUKpPOCATEJUIUTHI, KOIIUU
uucna Bapuanuii - CNV).
[Tpupony u BuABI
MOJIEKYJISIPHBIX MapKEpOB

X KYJbTYpP U KUBOTHBIX
[0 MapKepam
XO3SIMCTBEHHO-1IEHHBIX
MPU3HAKOB U METOJbI
TeHETUYSCKOM
MacOPTU3ALINH.




Ne|  Kon Conepxanue Nuankatopel KOMIETEHIUN B pesynbrare n3ydeHus yaeOHON AMCIUIUIMHBI 00yYaromuecs JOJDKHBIL:
I[/TIKOMIETEH| KOMIIETEHIMHU (UK €€ 3HaTh yMETh BJIAJIETh
205051 JaCcTH)
peaibHOM BPEMEHH, TOTOBUTh
[PEaKIIMOHHBIE CMECH,
paboTath ¢ AMEKTPoPope3oM.
MHTepnpeTupoBaTh
[0JIYYEHHBIE PE3YJIbTaThI.
[1Koc-3 |Cnocoben npumensts  [[1Koc-3.1 pa3IMyYHbIe HAIIPABJICHUS MPUMEHSTh Ha IPAKTUKE [METOJaMHU
COBpeMEHHbIE 3HaHUs 00 |[[I[pOBOAUT KyJIbTUBUPOBAHUE [€HETHKH U JOCTHXKEHHSX B [COBPEMEHHBIEC 3HAHUS, CTaTUCTUYECKOTO
OCHOBax [PaCTUTEIbHBIX, )KUBOTHBIX U  [00JJACTH MOJIEKYJISIPHON [TOJTyYEHHBIE NPH QHAIM3a IIPU
OMOTEXHOJIOTMYECKUX U [KIIETOK MUKPOOPTaHU3MOB  [€HETHKH, F€HHOI M3Y4EHUH JUCLUIUINHBL, M3y4YE€HUN
MUKPOOHOJIOTUYECKUX MHXEHEepuu; 00 MPUMEHSITh METO/IbI M3MEHYUBOCTH
[IPOU3BOJICTB, FTEHHOU VICTIOJIb30BAaHUU CTaTUCTUYECKOTO aHAJIN3a
MHXEHEPHH, METOJI0B T€HETUKH B rpu
HaHOOMOTEXHOJIOT U, CEJIEKLINM PaCTEHUH, M3Y4EHUH F€HETUYECKOM
MOJIEKYJIIPHOM OMOJIOTHH OMOTEXHOJIOTHI M MOTU(DUKAITHOHHOM
1 OCYILECTBIISIET M3MEHYMBOCTH
KOHTpOJb KayecTBa HA  [[IKoc-3.2 OCHOBBI T€HHOM MH)KEHEPUH, [IPUMEHATH HA IPAKTUKE [HABBIKAMH
BCEX 3Tanax Y4acTByeT B CO3/1aHUU T€HHO-TE€HETUUECKUE OCHOBBI COBPEMEHHBIE 3HAHUS, CaMOCTOSITENIEHOM

TEXHOJOTHYECKOTO
rpoiiecca JIs
OpTaHHU3aIIH €T
PaIMOHAIBPHOTO BEACHUS

MH)KEHEPHO-
MOIU(PHUIIMPOBAHHBIX
OpPTraHu3MOB
(OakTepuu,BUPYCHI, PACTCHHUS,
PKUBOTHBIE)

B CEJICKLIMM PACTEHUM,
FEHETUKH TOIMYJISIIUH,
mercTBUS 0TOOpa Ha
[OMYJIALINIO

[TOJTyYEHHBIE IPH
M3Y4YEHUU JUCLUIIIUHBI

paboThI

C JINTEPATYPOH 1St
rorcka HHGpopMauu
(B T.4. IpUMEHEHUE
PIIEKTPOHHBIX 0a3

TAHHBIX U PECYPCOB)




4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

4.1 Pacnipenesienne TPyA0€MKOCTH AMCIUIIMHBI IO BUIaM padoT 1Mo ceMecTpam

O6mast Tpya0€MKOCTh AUCIUILIMHBI COCTaBisIeT 3 3adeTHbie eauHuibl (108
4acoB), U3 HUX 4 yaca COCTABJISIOT MPAKTUUYECKYIO MOJATOTOBKY, UX pacIpejeicHue

10 BUJIaM paboT MpeICTaBICHO B TaOIHIE 2.

Tabmuna 2
Pacnpenesenue Tpy10éMKOCTH JMCUUILIMHBI 110 BUAaM pa0doT Mo ceMecTpaM
TpyaoeMKoCTh
Yac. B 1.4. Ilo
Bup yueOHOI 1eATeIbHOCTH Bcero/* |cemecTtpam
Ne 8
O01asi TpPy10€eMKOCTh JUCIMILIMHEI 110 YICOHOMY TIJIaHY 108 108
1. KonrtakTHas padora:
AyauTopHas padora 84,25 84,25
Ulexyuu (J1) 28 28
[ Ipaxmuueckue 3anamus (113) 56/4 56/4
Konmaxmmuas paboma Ha npomedicymounom konmpone (KPA) 0,25 0,25
2. CamocrosTesbHas padora (CPC) 23,75 23,75
Camocmosmenvhoe uzyuenue pazoenos, Camonoo02omosKa 14,75 14,75
(npopabomka u nosmopeHue 1eKYUOHH020 Mamepuala u
mamepuana y4eOHUKo8 U y4eOHbix nocooull, N0020Mo6Ka K
NPAKmu4ecKuM 3aHAMUsIM U m.o.)
[loocomoeska k 3auemy (KOHMPOIIb) 9 9
By npoMexyTOIHOT0 KOHTPOJIS: 3auer
*6 mom uucie npakmudeckas no02omoeKa
4.2 Conep:kaHue JUCHUIINHBI
TaOmuna 3
TemaTnuyecknii NUIaH y4eOHON TUCIUTIIIHHBI
HaunmeHnoBaHnue pa3aeioB U TEM Bcero AYIII/ITOPHaﬂ paﬁoTa BHeayzmTopHaﬁ
AUCHMIINH (YKPYTHEHHO) JI n3/C | IIKP padora CP
Paznen 1. OCHOBHBIC IPUHITUIIBI pA0OTHI 29 22 - - 7
TCHCTUYCCKHX MapKEpPOB
Paznen 2. [IpukiamHabie aclieKThI 69,75/4 6 56/4 - 7,75
HCITIOJB30BaHUA I'CHCTHYCCKHUX MAPKCPOB
no02omoesKa K 3auemy (KOHmpoJib) 9 9
KOHMAKMHAs paboma Ha npomMelCymoyHoOM 0,25 - - 0,25 -
koumpone (KPA)
Bcero 3a 8 cemectp 108 28 56/4 0,25 23,75
HWToro mo IuCHMIINHE 108 28 56/4 0,25 23,75

*6 mom yucne npakmuveckas noo02omosKa

Pa3znes 1. OcHOBHBIC MPUHIUNIBI PA0OTHI TEHETUYECKIUX MapKepPoOB

Tema 1-1. Knaccugpuxayusi cospemerHblX cucmem ceHemuyeckux Mapkepos
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1. Ucropus co3nanust U MPUMEHEHHSI TEHETUYECKUX MapKEPOB

2. Mopdonoruueckre MapKepbl

3. Buoxumuyeckue MapKkepbl

4. IluToreneTn4ueCcKre MapKephl

5. Mapkepsl, OCHOBaHHbIE€ Ha oJIMMopdu3Me B nocnegoarenbHoctu JJHK
6. MoHO- 1 OJIUIIOKYCHBIE MapKepbl. OCHOBHBIE TPUHIUIIBI pA0OTHI U
pasnuyusl.

7. OcHoBa nonuMop¢u3mMa reHeTUYECKUX MapKepOB

Tema 1-2. Ocnogononazaroujue NpuHYUNsL pabomvl paziudHbIX CUCTNEM
2EHEeMUYECKUX MAPKEPO8

1. Ctpoenune IHK, npuHIMIBI peIUTUKALMNA, TPAHCKPUIILUN TPAHCIISLIUH.
2. CtpoeHue Oenka

3. [lonumepasHas LenHasi peakius

4. Pectpukius

5. Dnextpodopes

6. Busyannsanuys pa3indHbIX TUIIOB TEHETUYECKUX MAapKEPOB

7. UacTtpymeHTapuit

8. OCHOBBI CTATHCTUKHU B TEHETUYECKOM MapKUPOBAHHH.

Paznen 2. [Ipukiiagnbie aceKThl HCMOJIb30BAHUS FeHETHYECKUX MApPKePOB

Tema 2-1. Bvioenenue JIHK u3 pasznuunvix munos oopaszyos
1. OcHoBHble npuHLuMIbl Beiaenenne JJHK u3 pacturensHoro marepuana
2. CymecTBYIOIIKME METO/IbI TOBBIIIEHUS KOJIMYECTBEHHOTO U KAYECTBEHHOTO
Bbixoja JIHK mipu BeiieieHuN U3 pa3nudHbIX OOBEKTOB
3. PearenTs! 1 ux ¢yHKIMH UCTIONB3yeMble ipu Boiaenennn JJHK
4. Ouenka kadectBa BoiaenenHon JJHK
5. [IpnoOpeTeHne MpakTHIECKUX HAaBBIKOB 110 BhiAeneHuio JIHK u3
BET€TUPYIOIINX PACTEHHUU

Tema 2-2. [lonumepasznas yennas peaxyus
1. OcnoBHble npuHLHKnG! [P
2. CocTtaB 1 BapuaTUBHOCTh PEareHTOB B cMecH i ipoBeneHus 1P
3. OCHOBHBIE THIIBI TOJUMEPA3 UCTIOIB3YeMbIX B IT1[P
4. BemiecTBa OKa3bIBaIOLINE BIUAHUSA HA nipoBeaeHus TP
5. [IpuoOpeTeHne NpakTUIECKUX HABBIKOB TI0 MOCTAHOBKE MOJTMMEPA3ZHOM
LETHON peaKkuuu

Tema 2-3. Benxosvie mapxepul. Tunuunvie npoo.iemsl
1. Tumbl 6EIKOBBIX MapKEPOB
2. N3odpepmeHTsI
3. 'oMo- ¥ reTepoIymieKchl H30(PEPMEHTOB Y OJMUIIOKYCHBIX T€HOB
4. 3anacHble OENKH CEMSIH, KaK TeHETUYECKUE MapKephbl
5. Dnekrpodopes 3anacHbix 0eiakoB. PearenTsl. UHCTpyMEHTapUid.
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6. Tunnunbie MpoOIEeMbI 3J1eKTPOGOPE3bI 3aaCHBIX OeNKOB. Bo3MokHbIE
npuauHbl. [yt ycTpanenus.
7. AByXMepHbI# d51eKTpodopes

Tema 2-4. Cucmemol monekynapuuix maprepoé RAPD, DAF, AP-PCR
1. OcHOBHBIE IPUHIIUIIBI PAOOTHI.
2. PeaktuBbl. UHCTpymMEHTapuii.
3. OCHOBHBIE pa3nuyusl cucTeMm reueruuecknx Mapkepos RAPD, DAF, AP-
PCR
4. NocrounctBa u Hepoctatku RAPD, DAF, AP-PCR
5. [lonydeHuss NpakTHYECKHUX HABBIKOB B MHTEPIIPETALINH MOJTYYEHHBIX
pe3yJIbTaTOB MPH KCIOJIb30BaHUU cucTeMbl RAPD mapkepoB

Tema 2-5. Cucmemol monexkyaapuoix mapkepoe AFLP, RFLP
1. OcHOBHBIE IPUHIIUIIBI PAOOTHI.
2. PeaktuBbl. UHCTpyMeHTapuid.
3. IIpe-cenektuBHas u cenexkruBHas [1L[P.
4. Pacy€T BO3MOXKHBIX BAPUAHTOB aMIUTU(UKAIIUKA HA CEJICKTUBHOUW CTaauu
[IIIP y AFLP B 3aBUCMMOCTH OT UCIIOJIB3YEMBIX TPAHMEPOB.
5. loctounctBa u Heaoctatku AFLP, RFLP.

Tema 2-6. Cucmemwvt monekyasapuvix mapkepos SSR, SCAR, STS
1. OCHOBHBIE TPUHITUIIBI PAOOTHI
2. IlpunHIUIEI pa3pabOTKX reHeTUYeCKuX MapkepoB SSR
3. Pa3pabotka renernueckux mapkepoB SCAR
4. ITpuHuuIb! pa3paboTKu reHeTHYecKux MapkepoB STS
5. Pazaumunbie ciocoObl Bu3yanm3anun SSR mapkepos
6. OCHOBBI CTATUCTHYECKOU 00paOOTKH PE3yIHTATOB FTEHETUIECKOTO
MapKupoBaHus (reHeThYecKu cuersienuble Mapkepsl, PIC, LOD, pacuet
CX0/ICTBa 00pa3IOB)
7. JoctounctBa u Hegoctatku SSR, SCAR, STS

Tema 2-7. Cospemennvie Memoobl CeK8EHUPOBAHUS]
1. OcHOBHBIE TUITBI CEKBEHUPOBaHHUs. [IepBOE NOKOIEHNE CUKBEHATOPOB.

2. Bropoe nokonenue cekpeHuposanus (454 FLX Titanium, [llumina HiSeq,

Solid 5500, 454 Junior, Ion torrent)
3. TpeThbe MOKOJIEHNE CEKBEHATOPOB.

Tema 2-8. Cexsenuposarnue no Caueepy. Tunuunsie npobiemvl npaxmuyecko2o

npUMeHeHUsl
1.  OcHoBHbIEC IPULINIIBI CEKBEHUPOBaHUE 110 CaHTepy.
2. Tunwanaple HAOOPHI UCIIOIb3YEMbIX  PEAKTHUBOB U 170'¢

BO3MOHBIC aJIbTCPHATUBLI.

3. IloaroroBka MaTpuLbl AJIsI CEKBEHUPOBAHUS
4. HuctpymenTtapuit
5. KoMIIbIOTEpHBIN aHaIU3 NOJyYaeMbIX PE3yJIbTATOB
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6.
7.

Tunuunsie mpoOiemMbl cekBeHUpoBaHus o CrHTEpy.
[Tomy4yeHne npakTUYECKHUX

HABBIKOB B MHTEPIIPETALUU
MOJTy4aeMbIX HETATUBHBIX PE3YIbTATOB U MOUCK MYTEHl pelICHUs
MOCTABJICHHBIX MTPOOJIEM.

Tema 2-9 @paemenmuviil ananus. Tunuunvie npobaremvl NPaKmuiecKo2o
NPUMEHEHUS.
1.  OcHOBHbIE MIPUHIUITBI PPATMEHTHOTO aHAIU3A.

Sk wd

(dbparMeHTHOM aHaIu3e

7.

aHaJIi3a

Tema 2-10 J[HK-uunwi
1.  OcnoBnble npuHIMIEI padoTsl JTHK-4umnos

2.
3.

ocHoBaHHbIX Ha JIHK-uumax

DATrT TexHONOrnH U UX MPUMEHEHUS
JIOCTOMHCTBA U HEJOCTATKU CUCTEM I'€HETUYECKUX MAapKEPOB

4.3 Jlekuum / npakTUYeCKHe 3aHATHS

Knaccuduxanus MUKpOCaTeUTUTHBIX MOCIEI0BATeIbHOCTEH
JloxHbIEe UMITYJIbCHI IPU (PParMEHTHOM aHAJIU3e
ApTtedakTbl Ipu PparMEHTHOM aHAIHU3E
[IpoTokoa pparMeHTHOTO aHaAIU3A.

AGCOIIOTHOE M OTHOCUTEIILHOE OIPEACIICHUE Pa3MEpPOB IIPH

OcHoBHBIE TPOOIEMBI BO3HUKAIOITUE TIPU MPOBEACHUN (HPArMEHTHOTO

Tabnuua 4

CouepmaHne HeKHHﬁ /l'[paKTI/I‘leCKI/IX 3aHATHH U KOHTPOJILHBIC MEPONIPUATHUSA

Ne |Ha3Banme pa3nueJa, Ne u Ha3BaHuUe dopmMupyemblie Bun KoJu-Bo yacos
n/n TeMbI JEKIUHA/MPAKTHYECKUX | KOMIIETEHIIMH [KOHTPOJIBHOTO U3 HUX
(ceMMHApPCKHUX) (MHAMKATOPBI) |MEPONIPUATHS [IPAKTHYECKASA
3aHATHI NMOATO0TOBKA
Pa3nes 1. OcHOBHBbIEC NIPMHUMIIBI PA0OTHI FTeHETHYECKHX MapKepoOB
Tema 1-1. Ulexumst Nel
Knaccudukanus VicTopus co3iaHus u
COBPEMEHHBIX MPUMEHEHUS - 4
CUCTEM FEHETUYECKUX
FeHETUYECKUX MapkepoB. Turbl
MapKepoB MapKepOB.
Uleknusa Ne2
[Tomumopduzm - 6
FeHEeTUYECKUX MapKepOB
1. IIKoc-1.1;
Tema 1-2. JTexust Ne3 IIKoc-1.2;
OcHoBoroararomiye [MoJeKyIsIpHOE ITKoc-1.5; Amnanus
npuHIKIeL padotel  crpoenue JJHK u Genka. | 11Koc-2.1; KOHKPETHBIX 6 11
pasnuuHbX cucteM  [CyTh MOJMMEPa3HOM ITKoc-2.2; CHTYAIIHH, i
EHETHYCCKUX LEMTHOI peaKiuu ITKoc-2.3; MO3TOBOI
MapKepOB ITKoc-3.1; HITYpM




Jlexims Nod
(OCHOBOIIOJIAraloIIHE
MPUHIIUITBI Pa0OTHI
Pa3IMYHBIX CUCTEM
FeHETUYECKUX MapKepOB

I1IKoc-3.2

AHanu3
KOHKPETHBIX
CUTyalu#,
MO3r0BOM1
HITYpPM

Paznen 2. le/IKJ'laIIHbIe ACMEKTbHI UCITOJIb30BAHUA IN'CHCTHYIC

CKHX MapKepoB

Tema 2-1.

00pasIoB.

Brinenenune JIHK u3
PA3JIMYHBIX THUIIOB

[IpakTHueckoe 3aHsTHE
Nol
CemunapNel
(OCHOBHBIE IPUHIUIIBI
BeIAeneHus JIHK u3
PacCTUTENBHOTO
Martepuaa.
Cy1iecTByloiue
METObI TOBBIIICHUS
KOJIMYECTBEHHOTO U
KaueCTBEHHOT'O BBIXO/A
JIHK nipu BbIICTICHUM U3
a3JMYHBIX 00BEKTOB.

[TpakTHueckoe

sansiTue No2

Cemunap Ne 2
PeareHThI U1 UX
yrxummy,
MCMOJIb3YEMbIE TIPU
Beraenenun JIHK.
OlieHKa KaduecTBa
BeIAceHHOM JIHK.
[TproOperenue
MPAKTUYECKUX HABBHIKOB
o Beiaenenuto JIHK u3
BETE€TUPYIOIIUX
ACTEHHIA.

Tema 2-2.
[Tonumepasznas
LIETTHAs] PEAKIIH

[TpakTHueckoe
BaHsTue No3

Cemunap Ne 3
(OCHOBHBIE IPUHIUIIBI
[IIP. CocTaB n
BapuaTUBHOCTD
[pEareHToB B CMECU
st ipoBeaenust TTLP.
(OCHOBHbBIC THUIIBI
[oJuMepas,
MCIIO0JIb3YEMBIX B
TTI{P. BemecTra,
OKa3bIBAIOIIHE
BJIIMSHUC HA
nmposeaeHue [1[P.
[Tpuobperenune
MPaKTUYECKUX
HABBIKOB I10

nmoctaHoBke I1LIP.

IIKoc-1.1;
IIKoc-1.2;
IIKoc-1.5;
IIKoc-2.1;
[IKoc-2.2;
I1Koc-2.3;
[IKoc-3.1;
[TKoc-3.2

VYceTHBII onpoc

4/2

VYeTHbI onpoc

VYcrHbIi onpoc

4/2
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Tema 2-3.
lbenkoBkIe
MapKephbl.
TumIHbIC
MpoOIEeMBI.

[TpakTH4eckoe 3aHATHE
Ne4 Cemunap Ne 4
Tumbr GEMKOBBIX
MapKepOB.
N3odepmentst. ['omo-
reTePOTYILICKCHI
M30(pEPMEHTOB y
MOJIMJIOKYCHBIX TCHOB.
3amacHble OCJIKH CeMsTH
KaK TCHETUYECKUE
MapKephl.

[IpakTueckoe 3aHaTne
Ne5 Cemunap Ne 5
DnexTpodopes
BaracHbBIX OEIKOB.
PeareHTsl.
HMHCcTpyMEHTapUid.
Tunuunbie TpoOIEeMbI
hiekTpodopesa
BaracHbIX OEIKOB.
Bo3M0OXHBIE TPUYMHBL.
[Tytu ycTtpaneHus.

YceTHBII onpoc

JIByXMepHBII
pieKTpodopes.
Tema 2-4. Cucremsl | [IpakTrueckoe 3aHsTHe
MOJIEKYJISIPHBIX No6 Cemunap Ne 6
MapkepoB RAPD, (OCHOBHBIE TIPUHITHAIIBI
DAF, AP-PCR. paboTel. PeakTuBbI.

NHCcTpyMEHTApUH.
(OCHOBHBIE PA3INYMSL
CHUCTEM T'€HETHUYECKUX
MapkepoB RAPD, DAF,
AP-PCR. [JlocronnctBa
1 HepocTaTku RAPD,
DAF, AP-PCR.
[Tomyuenus
MPAKTUYECKUX HABBIKOB
B UHTEpIIpETAlUU
[MOTYYEHHBIX
PE3YJIBTATOB IPH
MCII0JIb30BAHUU
cuctemsl RAPD
MapKepoB.

VYcrHblil onpoc

VYerHbIl onpoc,
Konnextusnas
MBICIIUTEIIbHAS
JIeSITeIIbHOCTD

Tema 2-5. Cucremsbl
IMOJICKYJISAPHBIX
mapkepoB AFLP,
RFLP

[IpakTHueckoe 3aHsATHE
No7 Cemunap Ne 7
(OCHOBHBIE IPUHIIUIIBI
paboThl. PeakTHBHI.
Nuctpymentapuii. [1pe-
CEJICKTUBHAS U
cenktuHas IT1IP.

[TpakTHueckoe

sausTre Noe® CemMuHap

YceTHbII onpoc

YcrHbIi onpoc
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Ne 8

IPacuéT BO3MOXKHBIX
BApUAHTOB
aMILTU(DUKAITIY Ha
CEJICKTUBHOM CTaInH
[TIP y AFLP B
BaBUCHUMOCTH OT
MCIOJIb3YEMBbIX
MpanuMepoB.
J/locTronHcTBa U
Hengoctatku AFLP,
RFLP.

Tema 2-6. CucteMsbl
MOJIEKYISIPHBIX
MapkepoB SSR,
SCAR, STS

[TpakTHueckoe

zanaTHE Ne9 CemuHap
Ne 9

(OCHOBHBIE IPUHIIMIIBI
pabotel. [TpuHIUIBI
pa3paboTKu
reHETUYECKUX MapKepoB
SSR. PazpaboTtka
TeHETHYECKUX MapKePOB
SCAR. [TpunHIMIBI
pa3paboTKu
TCHETHYECKUX MapKEepPOB
STS

[IpakTHueckoe

zansitue Nel(

Cemunap Ne 10
PaznianbIe criocoObl
BU3yanuzanuu SSR
MapkepoB. OCHOBBI
CTAaTHUCTUYECKOM
00pabOTKH Pe3yabTATOB
FEHETUYECKOTO
MapKHUPOBaHUS
(TeHeTHYECKH
CIICTUICHHBIC MapKEPHI,
PIC, LOD, pacuer
CXOJICTBa 00OpPA3IIOB).
JlocTOMHCTBA U
Hegoctatku SSR, SCAR,
STS.

Tema 2 -7.
CoBpeMeHHbIE
METOIbI
CEKBEHUPOBaHUA

Ulextmst Noe 5 OcHOBHBIE
TUTIBI

CEKBECHUPOBAHMUS.
[TepBoe nokoneHue
CUKBEHATOpPOB. Bropoe
[MOKOJICHUE
cEKBeHHUpoBaHus (454
FLX Titanium, Illumina
HiSeq, Solid 5500, 454

Junior, lon torrent).

[IKoc-1.1;
I1IKoc-1.2;
I1IKoc-1.5;
I1IKoc-2.1;
I1IKoc-2.2;
I1IKoc-2.3;
ITIKoc-3.1;
IIKoc-3.2

VYcTHBII onpoc

VYeTHBII onpoc

VYeTHbI onpoc
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Tperbe nmokoaeHue
CCKBEHATOPOB.

Tema 2 -8.

CaHrepy.
TunuyHbIe
poOIeMbI
MPAKTUIECKOTO
MIPUMEHEHHUS.

CeKBEHUPOBAHUE 110

[IpakTuueckoe 3aHATHE
Nell Cemunap Ne 11
(OCHOBHBIE IIPULIUIIBI
CEKBEHHPOBAHUE I10
Courepy. Tunuussle
HaOOPbI NCIIOIb3YEMBIX
PEaKTUBOB U

MX BO3MOYKHBIE
QJIbTEPHATHBBI.

[IpakTHueckoe 3aHsTUE
Nel2

Cemunap Ne 12
[ToaroToBKa MaTpULbI
U1l CEKBEHUPOBAHUS.
MHCcTpyMEHTapHid.
KoMmnbroTepHsIil aHaIn3
[0JIy4aeMBbIX
€3yJIbTaTOB.

YceTHBII onpoc

[IpakTueckoe 3aHsATHE
Nel3 Cemunap Ne 13
Tunuynbie TpoOIeMbl
CECKBEHUPOBAHMSI 110
Courepy. [lonyuenne
[TPAKTUYECKUX HaBBIKOB
B UHTEPIIPETALIMH
[TOJIy4aeMBbIX
HEeraTUBHBIX
PE3yIBTATOB U MOUCK
ITyTEN pEIICHUS
[TOCTaBJICHHBIX
npobeMm.

VYcrHblil onpoc

Tema 2 -9.
@parMeHTHBI 1
QHAIH3.
TunuyHbie
MpOoOIeMbI
MPaKTUYECKOro
[IPUMEHEHHUS.

[TpakTUyeckoe 3aHsATHE
Nel4 Cemunap Ne 14
(OCHOBHBIE TIPUHIUIIBI

Knaccudukanus
MUKPOCATEIUTUTHBIX
IOCJIEJOBATEIHLHOCTEIA.

VYceTHBII onpoc

(bparMeHTHOTO aHaJIu3a.

[TpakTudeckoe 3aHATHE
Nel5 Cemunap Ne 15
Ulo)HbIE UMITYJIECHI IPU
(hparMeHTHOM aHaJu3e.
ApTedakTsl IpU
(bparMeHTHOM aHaju3e.
[TpoTokon
(hparMeHTHOTO aHaJIN3a.
AGcomoTHOE U
OTHOCHUTEIILHOE
OIIpeieNIEHUE pa3MEpPOB

npu GpparMeHTHOM

Y CTHBIN ompoc,
KonnextupHas
MBICIIMTEIbHAS
JIeSTCIIEHOCTD

YcerHblii onpoc
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aHaIM3e.

OCHOBHBIE TPOOIIEMBI
BO3HHUKAIOIINE TIPU
[POBEACHUHU
(bparMeHTHOrO aHaJIu3a.

Tema 2 -10. JHK-
YUTIBI.

qUIIax.

[IpakTHueckoe 3aHsATHE
Nel6 Cemunap Ne 16
(OCHOBHBIE IPUHIIUIIBI
pabotel JIHK-unmos.
DArT TexHOI0rHH U UX
[TPUMEHEHHS.
JlocTtonHcTBa U
HEJIOCTATKH CUCTEM
FEHETUYECKUX MapPKEPOB
ocHOBaHHbIX Ha /JJHK-

YcTHBII onpoc

Ta0muna 5

Hepequl) BOIIPOCOB IJisl CAMOCTOATC/IBHOI'O U3YICHUA TUCIUIIJINHBI

Ne
n/n

Ha3Baunmue pa3ngena,
TeMbI

Ilepeyensb paccMaTpUBaeMbIX BONPOCOB /IS CAMOCTOSITEJILHOTO
H3Yy4YeHHsI

Paznesn 1 OcHOBHBbIE IPUHIUNBI PA00THI TeHETHYECKHX MAPKEPOB

1 (Tema 1-1 Hctopus co3ganus U NPUMEHEHHS TECHETUYECKUX MAapKEPOB.
Knaccudukanus Mopdonoruueckue Mapkepbl. buoxummdeckre MapKephl.
COBpeMEHHBIX cucteM (LluTorenernueckre Mapkepsl. Mapkepsl OCHOBaHHBIE HA
FEHETUYECKUX noaumopduszme B nocienosarensuoctu JJHK. Mono- u
MapKepOB MOJINIOKYCHBbIE MapKepbl. OCHOBHBIE MPUHIIUIIBI PaOOTHI U

paznuuus. OcHOBa MoMMOp(dr3Ma reHeTHIECKIX MapKepOB
(ITKoc-1.1; TIKoc-1.2; IIKoc-1.5; TIKoc-2.1; TIKoc-2.2; IT1Koc-2.3;
[TKoc-3.1; I1Koc-3.2)

2 [Tema 1-2 OcHoBoMoJIararonye MPUHITUIBI PA0OTHI PA3TMYHBIX CHCTEM

OcHoBononaratone [reHernueckux Mmapkepon. Ctpoenue JJHK, npuHIuUIBI periukamnmm,

[IPUHITATIB pa0OTHI
Pa3ITUYHBIX CUCTEM
TCHETHYECKUX
MapKepoB

TpaHcKkpuruu Tpancisaiuu. Ctpoenue Oenka. [Tonmumepasnas

nenHas peakuus. Pecrpukuus. Dnekrpodopes. Buzyanuzarus
pa3IMYHBIX TUIIOB T€HETUYECKUX MapkepoB. MHCTpymeHTapuil
(ITKoc-1.1; TTKoc-1.2; T1Koc-1.5; T1Koc-2.1; ITKoc-2.2; I1Koc-2.3;
[TKoc-3.1; I1IKoc-3.2).

Pasznen 2. HpI/IK.]'[ﬂ}_IHLIe ACIHECKTbI HCITOJIB30BAHUA IN'CHCTHICCKHUX MAPKEPOB

3 |Tema 2-1 Brinenenune JIHK u3 pasnuunbix TumoB 06pasnoB. OCHOBHBIC
Brinenenune IHK u3  [mpunumne! Beiaenenue JJIHK u3 pacturensHoro marepuaia.
Pa3JINYHBIX TUIIOB CyuiecTByoue MeTo/1bl NOBBIIIEHHS KOJIMYECTBEHHOTO U
00pa3uoB kadecTBeHHOro Beixoaa JJHK npu Beiienenuun u3 pasnmyHbixX

00BeKTOB. PeareHTsl ¥ X (HYyHKIIUU UCTIONb3yEeMbIE MPU BbIICICHUN
JIHK. Onenka kagectBa Boigenennoi [JHK. [Ipuobperenue
MPaKTUYECKUX HaBBIKOB 10 BbiAenennto JIHK u3 Bererupyromux
pactenuit. (IIKoc-1.1; IIKoc-1.2; TIKoc-1.5; I1Koc-2.1; I1Koc-2.2;
[1Koc-2.3; I1IKoc-3.1; ITKoc-3.2).

4 |Tema 2-2 CocTaB 1 BApUaTUBHOCTb PEAreéHTOB B CMECH ISl TPOBEICHUS

[Tomumepa3zHas menHas
peaxiust

[11L[P. OcHOBHBIE THUIIBI TOJUMEpPA3 UCTIONb3yeMbIX B [IL[P.

BemecTBa oka3piBaromue BiInsHUs Ha nposeaeHus [111P.
[IpnobOpeTenne MpakTHYECKUX HABBIKOB 110 TTIOCTAHOBKE
nosmmmepasHoit nenHou peakuuu. (I[1Koc-1.1; ITKoc-1.2; T1Koc-1.5;

[TKoc-2.1; T1IKoc-2.2; ITKoc-2.3; I1Koc-3.1; [1Koc-3.2)
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Tema 2-3
benkoBbie MapKephl.
Tunuynbie MpodIemMbl

Tumbl 6enkoBBIX MapkepoB. M3ohepmenTsl. 'omo- u
TeTePOAYILUICKCH N30()EPMEHTOB Y MOJIMIIOKYCHBIX T€HOB. 3anacHbIe
OenKu CeMsH, KaK TeHEeTUYECKUE MapKephl. DieKkTpodope3

MPaKTUYECKOTO 3amacHbIX OenkoB. Pearentel. MucTpyMeHnTapuii. Tunuvnabie

[IPUMEHEHUS po0IeMbI 3JeKTPOoOpe3sl 3aacHbIX O0enKoB. Bo3MoxHbIE
npuunHbl. [lytn ycrpanenus. [[Byxmepnsiii smektpodope3 (ITKoc-
1.1; ITKoc-1.2; ITIKoc-1.5; ITKoc-2.1; ITKoc-2.2; IT1Koc-2.3; I1Koc-3.1;
[TKoc-3.2).

Tema 2-4 OcHoBHBIE TNpUHOUIBI  paboThl. PeaktuBbl. MHCTpyMeHTapHid.

CucrteMbl OcCHOBHBIE pa3IMuMsi CUCTEM TreHeThuueckux mapkepoB RAPD, DAF,

MOJIEKYJIAPHBIX AP-PCR. JlocrounctBa u Henoctatku RAPD, DAF, AP-PCR.

MapkepoB RAPD, [lonmyueHus: MpakTUYECKUX HABBIKOB B MHTEPIIPETALUU IOJIYYEHHBIX

DAF, AP-PCR pe3yJIbTaTOB MpU UcHoIb30BaHUU cucteMbl RAPD mapkepos (I1Koc-
1.1; ITIKoc-1.2; ITIKoc-1.5; ITKoc-2.1; I1Koc-2.2; I1Koc-2.3; I1Koc-3.1;
[1Koc-3.2).

Tema 2-5 PeaktuBbl. UHcTpymMeHTapuii. [Ipe-cenexkTuBHas U CEIEKTUBHAS

Cucremsl [TLIP. Pac4éT BO3MOXHBIX BapHAHTOB aMIUTU(UKAIIIH HA

MOJIEKYJISIPHBIX cenexktuBHou craauu [1LP y AFLP B 3aBucumoct# ot

mapkepoB AFLP, MCIIOJIb3YyEMBIX TpaiimepoB. JloctonncTBa u Henoctatku AFLP,

RFLP RFLP (ITKoc-1.1; ITKoc-1.2; ITKoc-1.5; T1Koc-2.1; ITKoc-2.2; ITKoc-
2.3; [TKoc-3.1; I1IKoc-3.2).

Tema 2-6 [TpunHuMnb! pa3paboTku reHeTnyeckux Mapkepo SSR. Pazpabotka

Cucremsl renernyeckux MapkepoB SCAR. [Tpunuumnsl pazpadboTku

MOJIEKYJISIPHBIX reHeTuyeckux MapkepoB STS. Paznuunbie ciocoObl BU3yanu3aluu

MapkepoB SSR, SCAR,
STS

SSR mapkepoB. OCHOBBI CTATUCTHYECKON 00PaOOTKH pe3yIbTaTOB
TeHETUYECKOTO MAPKUPOBaHUsI (TeHETUYECKH CIICTNIEHHBIE

mapkepsl, PIC, LOD, pacuet cxoactBa 06pasion). [loctouHncTBa u
Henoctatkn SSR, SCAR, STS (IIKoc-1.1; IIKoc-1.2; ITKoc-1.5;
[1Koc-2.1; I1Koc-2.2; I1Koc-2.3; I1Koc-3.1; [1Koc-3.2).

Tema 2-7 [IepBoe nmokosieHue CUKBEHATOPOB. BTOpoe nokosnenue

CoBpemennbie MeTobI [cekBeHnpoBanus (454 FLX Titanium, Illumina HiSeq, Solid 5500,

CEKBEHUPOBAHUs 454 Junior, lon torrent). Tpethe nokonenue cekBenatopo (I1Koc-1.1;
[IKoc-1.2; IIKoc-1.5; IIKoc-2.1; IIKoc-2.2; IIKoc-2.3; IIKoc-3.1;
[TKoc-3.2).

Tema 2-8 OcHoBHbIE NPULIMITBI ceKBEeHHpoBaHUe 110 Canrepy. TunuuHele

CekBeHUpPOBAHUE 110
Conrepy. Tunuynsie

Ha60pLI HCIIOJIb3YCMbIX PCAKTUBOB U UX BO3MOKHBIC
AJIbTCPHATUBEI. HO}IFOTOBKa MaTpulbl AJ11 CCKBCHUPOBAHUS.

MpoOIeMbI WNuctpymentapuil. KoMmbrOTepHBII aHATN3 TOTy4aeMbIX

MTPAKTUIECKOTO pe3ysIbTaToB. TUITHYHBIE TIPOOJIEMBI CEKBeHHPOBaHUS 110 CIHTEpY.

MMPUMEHEHUS [TonydeHne MpakTHYECKUX HABBIKOB B MHTEPIIPETAIMH MTOTyIaeMbIX
HETaTUBHBIX PE3yJIbTATOB M MMOWCK MyTEH pEeIICHUS TOCTaBICHHBIX
npobinem (I1Koc-1.1; I1Koc-1.2; ITKoc-1.5; ITKoc-2.1; ITIKoc-2.2;
[TKoc-2.3; I1Koc-3.1; I1Koc-3.2)

Tema 2-9 Knaccudukanus MUKpOCATEINIUTHBIX TOCTIEI0BATEIBHOCTEH.

@parMeHTHBIN aHAIM3.
Tunuunbie mpodaembl

Jlo>kHbIe UMITYJIbCHI IPU (PparMEHTHOM aHalIu3e. ApTedaKkThl IpH
¢dparmenTHOM aHanmu3e. [IpoTokon pparmMeHTHOrO aHaIN3a.

[IPAKTUYECKOTO AOCOJIIOTHOE U OTHOCUTEJILHOE OIPEJIETICHUE Pa3MEPOB IIPU

[IPUMEHEHHS. ¢parmenTHOM aHanu3e. OCHOBHBIE MTPOOJIEMbl BO3HUKAIOIUE PU
nposeneHun ¢parmentHoro ananusza (IIKoc-1.1; ITKoc-1.2; ITKoc-
1.5; I1IKoc-2.1; ITKoc-2.2; I1Koc-2.3; [TKoc-3.1; [1Koc-3.2).

Tema 2-10 DATrT TexXHOJIOTHH 1 UX NpUMEHEHUS. JJOCTOMHCTBA U HEAOCTATKH

JIHK-unrmibt CUCTEM F€HETUUECKHUX MapKepoB ocHOoBaHHbIX Ha JIHK-unmax

(ITKoc-1.1; ITKoc-1.2; [TKoc-1.5; T1IKoc-2.1; ITKoc-2.2; I1Koc-2.3)
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmuna 6
IIpyuMeHeHHe AKTUBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeJbHbIX TEXHOJIOT Wit

Ne Tema u ¢popma 3ausaTust HaumeHoBaHMe UCII0JIb3YEeMbIX U
n/n HHTEPAKTHUBHBIX 00Pa30BaTEIbLHBIX
TeXHOJIOrui ((hopm 00yUeHHUs )
1. [Knaccudukarus cCoBpeMEHHBIX J1 AHaIM3 KOHKPETHBIX CUTYalluii, MO3TOBOM
CUCTEM I'€HETHYECKUX MapKEpPOB ITYPM
2. |OcHoBoMONIaramue MPUHITATIBI J1 AHaJTM3 KOHKPETHBIX CUTYallUi, MO3TOBOM
paboTHI Pa3IUYHBIX CHCTEM TYpM
FCHETUYCCKUX MAapPKEPOB
3. |Cuctembl MONEKyIIpHBIX MapkepoB  (C KosekTuBHAs MBICIIUTEIbHAS
RAPD, DAF, AP-PCR eI TEILHOCTb.
4. |®parmMeHTHbIN aHanu3. TunuyHeie C KosnekTnBHas MBICTUTEIbHAS
MPOOJIEMBI IPAKTUIECKOTO NMesTeIbHOCTh. AHAIN3 KOHKPETHBIX
IPUMEHECHHUS CUTYyaIl1ii, MO3rOBO IITYpM

6. Texynmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTeCTALMS 0
UTOraM OCBOEHHUS U CIHUILINHBI

6.1. TunoBble KOHTPOJIbHBIE 32JAHUA WIH HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE ISl
OLICHKU 3HAHUM, YMEHNI U HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH

[IpumepHBIE BOIIPOCHI K YCTHOMY OIIPOCY

1) Onumure cxemy Beinenenus JHK mis cienyrommx cenbcKkoX0o3siiCTBEHHBIX KYIbTYP:
KapTodelnb (JIUCThA\KITyOHH), 371aKH (BEreTUpYIollee pacTeHNU\3epHO), OBOIIIHBIE KYJIBTYpBI.

2) OnummTe cXxeMy MOCTaHOBKH MOJMMEPA3HON IETTHOM peakiny Py MacCOBOM aHaJIU3e/pu
UH/IMBUAYAIbHOM aHAJIN3€ LIEHHBIX CEJIEKIIMOHHBIX 00pa3IioB.

3) IlpoBenuTe CpaBHUTENBHYIO XapakTepucTKy onoxumuiecknx u JJIHK mapkepos.

4) IIpoBeuTe CpaBHUTENBHYIO XapaKTEPUCTUKY MPUMEHEHHsI B KaUeCTBE MapKepoB N30(epMEHTOB
Y 3aI1aCHBIX OEJIKOB.

5) IlpoBeaute cpaBHUTENbHYIO Xapaktepuctuky RAPD u AFLP. 6) [IpoBeaute cpaBHUTENBHYIO
xapaktepuctuky SSR u ISSR.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA IIPOMEKYTOYHYHO aTTECTAllUIO (3a'{eT)

1) DATrT texHosoruu u ux NpuMeHEHUS.

2) buoxumuueckue mapkepsl. [Ipumenenus. OCHOBHbIE JOCTOMHCTBA U HEAOCTATKU.

3) Boigenenue JJHK m1s cnepyromux cenbCKOX039UCTBEHHBIX KYJIbTYp: 371aKu (BEreTUpyoiiee
PaCTCHHIA\3E€PHO)

4) Boigenenue JJHK mast cnepyronux cenbCKOX03UCTBEHHBIX KYJIbTYp: KapTodensb
(JTuCTBs\KITyOHR).

5) Boigenenue JJHK s cnepyromux ceinbCKOX039HCTBEHHBIX KYJIbTYp: OBOIIHBIE KYJIbTYPHI.
6) 3anacHble O€IKH, KaK OMOXUMHUYECKHE MapKEPBHI.

7) N3ohepmentsl. OCOOEHHOCTH MPUMEHEHUS U JETEKIUH.

8) Monekymnsipabie Mapkepsl AFLP. Oco6enHocTr npuMeHeHus. JJoCTOMHCTBA M HEJTOCTATKH.
9) Monexkynspabie mapkepsl AP-PCR. Oco6ennocTn npumeHeHus. JlocTonHCTBA 1
HEI0CTaTKH.
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10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)

Monexkynsipusie Mmapkepsl CAPs. OcobennocTy npumeHenus. J|ocTOMHCTBA U HETOCTATKU.

Monexynspubie mapkepsl DAF. Oco6ennoctu npuMmeHeHus1. JlIOCTOMHCTBA U HEJJOCTATKHU.

Monexynsipusie Mmapkepsl IRAP. OcoGennocTu npuMeHeHus. JJoCTOMHCTBA M HEAOCTATKH.

Monexynspabsie mapkepsl ISSR. Ocobennoctu nmpumeHeHus. JlocTOMHCTBA U HETOCTATKHU.

Monexymnspusie Mmapkepsl RAPD. OcobenHocTu nmpuMeHeHus. JloCTOMHCTBA U HEJJOCTaTKH.
Monexynspabie mapkepsl RFLP. OcobenHoctu npumMenenusi. JJocCTOMHCTBA ¥ HETOCTATKH.
Monexymspusie Mmapkepsl SCAR. Ocobennoctu npumeHenus. JlocTOnHCTBa U HETOCTATKH.

Monekynsipabie Mapkepbl SNP. OcoGeHHocTH TpuMeHeHus1. JJoOCTOMHCTBA U HEJIOCTATKH.
Mornexymsipusie Mapkepsl SSR. OcobenHocTH TpuMeHeHus. JlIOCTOMHCTBA U HEJOCTaTKH.
Monekynsipubie Mapkepbl STS. Oco6eHHOCTH TpUMeHeHus. JJoOCTOMHCTBA U HETOCTATKH.

Mopdonoruueckue mapkepsl. [lpumenenns. OCHOBHBIE TOCTOMHCTBA M HEAOCTATKH.
[TonumepasHas enHas peakiys B PeKUME peaJIbHOTO BPEMEHMU.

[TonumepaszHas LenHast peakiusl.
[TonumepaszHast 1ienHasi peaKuusi.

temperature-PCR).

COLD-PCR (CO-amplification at Lower Denaturation

24)  Tlomumepasnas nenHas peakius. LAMP (loop-mediated isothermal amplification).
25)  llonumepasnas uenHas peakuus. AcumMerpuusas [TLP.

26)  Tlomumepasnas nemHas peaxius. Bioxxennas wim rueznosas [1L[P (nested PCR)

27)  llonumepasnas uensas peakuus. MmmyHno-I1LP B peasibHOM BpeMeHH.

28)  Ilomumepasnas uenHas peakuus. MuseptupoBannas [1L[P.

29)  Ilonumepasnas uennas peakuus. Kanensnas nudposas ITLIP (digital PCR).

30) Tlonumepasnas nemnHas peakius. Metun-cnienuduanas [TLP.

31)  Ilonumepasnas uenHas peakuus. MynsturiekcHas [ILIP.

32)  Tlonumepasnas nemnHas peaxius. OCOOCHHOCTH MPU UHANBUIYAJIbHOM aHAJTN3€ IEHHBIX
00pasIoB.

33) Tlonumepasnas nemHas peakius. OCOOEHHOCTH ITPU MaCCOBOM aHAJIU3E.

34)  Ilonumepasnas uennas peakuus. [IL[P nnuHHBIX pparMeHTOB.

35)  Tlonumepasnas nemnnas peakius. [ILP ¢ ropsunm ctapTom.

36)  Ilomumepasnas uennas peaxuus. [ILP ¢ oOpatHoii TpaHCKpunLuei.

37)  lIlonumepasnas uenHas peakuus. [1L[P ¢ nepexpsiBatomumucs npaimepamu (overlap
extension PCR)

38)  Ilonumepasnas nenHas peakius. Coopounas [TLP (assembly PCR).

39)  llonumepasnas uensas peakuus. Ctynenyaras [11P.

40) Tlomumepasnas nenHas peakuus. Teepaodaznas [1L[P.

41)  IlonmumepasHas nenHas peakuus. Tunsl 30H10B ucnonb3yemsle npu [P B peansHOM
BpPEMEHHU

42)  TlonumepasHas 1eTHas peakius. XeauKa30-3aBUCUMast aMIUIH(UKaIusI

43)  CexBenupoBanue no Canrepy. [Ipo0iembl IpakTUYECKOTO IPUMEHEHUS.

44)  CpasHutenbHas xapakrepuctuka AFLP u ISSR

45)  CpaBHurtenbHas xapakrepuctiuka AFLP u RAPD.

46)  CpasHutenbHas xapakrepuctuka ISSR u RAPD

47)  CpaBuutenbHas xapakrepuctika RFLP u ISSR

48)  CpasHutenbHas xapakrepuctiuka SSR n AFLP.

49)  CpaBHutenbHas xapakrepuctuka SSR n ISSR

50)  CpasnaurenpHas xapakrepuctuka SSR u RAPD.

51)  CpasuurenpHas xapakrepuctuka STS u ISSR.

52)  CpasuurenbHas xapakrepuctuka STS u RAPD.

53)  CpaBHHTENbHAs XapaKTEPHCTUKA MapKEPOB 3aMaCHBIX OETTKOB U U30()EPMEHTOB.

54)  Cratuctuyeckuil aHaau3 B IPUMEHEHUH F€HETUUYECKUX MapKepOB.

55)  Crartuctuueckuil aHaJIu3 B IPUMEHEHUH F€HETUUECKUX MAPKEPOB. AHAIN3 XU-KBapaT
56)  Cratuctuyeckuil aHaau3 B IPUMEHEHUH M€HETUYECKUX MapKepoB. BiusHue cucteMsl

pa3sMHOXEHHS Ha pa3HOOOpa3ue MOIMyJIALUY.
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57)

CraTtucTuueckuil aHalnu3 B IPUMEHEHUHN I€HETHUECKUX MapKepoB. Beluncnenue yactor

ajienel uig Ko-AI0MUHAHTHOTO MapKepa.

58)  Crartuctuueckuii aHaJIu3 B IPUMEHEHUH F€HETUUECKHUX MApKepOB. Brluncienue yactor
aJuIesiel Ui JOMHHAHTHOTO MapKepa.

59)  CratucTuuecKuil aHaJIu3 B IPUMEHEHUH F€HETUUECKHUX MapKepOoB. Brluncienue yactor
aJuIeNen U KO-I0MUHAHTHOIO, MapKepa UMEIOUIETO MHOXKECTBO aJlIENICH.

60)  CratucTUuyecKuil aHaJIM3 B IPUMEHEHUH F€HETUUECKUX MapKepoB. Brluncienue yactor
ayeneil uis JOMUHAHTHOTO MapKepa, UMEIOIIEro MHOXKECTBO ajllesen.

61)  CratucTuuecKkuil aHAJIM3 B IPUMEHEHUH F€HETHUECKUX MapKepoB. [[peiid reHo..

62)  CratucTUYeCKUi aHAJIW3 B IPUMEHEHUH F€HETUYECKUX MapKepoB. 3akoH Xapau-
BaitnGepra.

63)  CratucTUyecKuil aHAJIW3 B IPUMEHEHUH reHeThYecKux MapkepoB. Koadduunent
UHOpUIUHTA.

64)  CratucTuyeckuil aHaJIM3 B IPUMEHEHUH F€HETUYECKUX MapKkepoB. MyTtauuu. Murparnuu.
65)  CratucTuueckuil aHaJIM3 B IPUMEHEHUH F€HETUUECKUX MapKepoB. OCHOBHBIE HCTOYHUKU
W3MEHYUBOCTH U UX MOCIIEJCTBUSI.

66)  CratucTUYecKuil aHaJIU3 B IPUMEHEHUH MeHeTHYEeCKUX MapkepoB. PekomOunarmu. OT6op.
67)  ®parmenTtHbIi aHanu3. OCHOBHbIE PUHIIUIIBI, TPOOIEMBI.

68)  LlutoreHernyeckue MapKepsl.

69)  Llurorenernyeckue Mapkepsl. ['eHOMHas in situ ruOpUAKU3aLIMSL.

70)  Lutoreneruueckue mapkepsl. AuddepeHnnanbHoe OKpaluBaHye.

71)  Llutorenernueckue mapkepsl. Juddepenunansuoe okpamrpanue. C- O3HIUHT.

72)  llutoreHernueckue Mapkepbl. MOHOXpOMHOE OKpallliBaHUE.

73)  Llutorenernueckue mapkepsl. [Ipurorosnenue npenaparos.

74)  Lutorenernueckue Mapkepbl. QiryopecleHTHas in situ rubpuan3anus.

6.2. Onucanue nmokasareseil 1 KpUTepueB KOHTPOJIS YCIIEBAeMOCTH, ONIMCAHHUE

IIKAaJ OIICHUBAHUA

B 8 cemecTpe npenycMOTpeH NpOMEKYTOUHBIA KOHTPOJIb IO AUCHUILIUHE «MeTo b

MapkepHoi 1 reHoMHoH cenekiuu B AITK» B Buze 3auera.

Ta0Omuna 8
OO011ee Ko0JIMYeCTBO 0A1TI0B
KomuuectBo|MakcumMaib OrneHka
KpeauTos | Hast CyMMa Heynosnersopur. | VYposiersopur. | Xopouo OtinyHO
0aJUI0B
Onenka ECTS
FQ) [FXeH] E@) [DEH] c@ [ BG) [AGH
4 144 menee 45 | 46-85 86-95 | 96-100 | 101-110 [111-120{121-142
Tabmuna 9

Kpurepuu oneHnBaHus pe3yJbTaToB 00yUeHUs

OTIHUYHO - OJIeCTSIME PE3YIbTATH C He3HAYNTEIbHBIMU HEA0UYETAMU

Ouenb XOopomio - BeIIIC CPEAHCTO YPOBHA, C HCKOTOPBIMHU HEeJ04YETaMu

XOpomIo - B IIEJIOM CepbE&3Hast padoTa, HO ¢ PSJIOM 3aMCYaHHI

Y 10BIIETBOPUTEILHO - HEIJIOX0, OAHAKO MMEIOTCS CePhE3HbIC HEAOUETHI

m|g QW [>

[TocpeaCTBEHHO - Pe3yNIbTaThl YOBICTBOPSIIOT MUHUMAILHBIM TPEOOBAHHSIM
(Ipoxo THOM OaJL)
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FX | VYcinoBHO HEYJOBIETBOPUTEIBHO - JIJIsl IPUCBOSHHSI KpeAUTa TpeOyeTcsl BBIOTHEHHE
HEKOTOPOH JOTOJIHUTEIHLHON PaObOTHI

F Be3ycnoBHO HEYTOBIETBOPUTEIHHO - TPEOYETCs BHIMIOTHEHHE 3HAYUTEIILHOTO 00hEMA
paboThI (JIUOO MOBTOP Kypca B YCTAHOBJICHHOM TIOPSIKE, TUOO OCHOBAHUE IS
OTYHCIICHUS)

Ilpumeuanue. 11070KUTEJbHBIMHA OLEHKAMH, MPU TOJYUYCHHUU KOTOPBIX KYypC
(J1abopaTOpHO-TIPAKTHYECKUE 3aHIATHUS, CEMUHAPHI U TIP.) 3aCUUTHIBAIOTCS CTYJICHTY B
Ka4yeCTBE MPOMEHHOT0, BJISIIOTCS olleHKu A, B, C, D u E.

BaanbHas CTPYKTYpa OllEHKH M HIKAJIA OLEHOK
ITocemienue 3augatuii — 5 * 1.0 + 19 * 1,0 = 24 6ayuta
AxTuBHas paborta Ha cemuHape — 19 * 2,0 = 38 6ayon
VYcTHBIN AOKIa] HA CEMUHAPCKUX 3aHITUSAX (HE OoJiee ABYX MOKIAI0B 3a Kypc) 2% 5
= 10 6ayuioB
Hamnucanue pedepara Ha 3a7aHHYI0 TeMy (camMoCTosITeNbHasE paboTa cTyaeHTa) - 70
oaytoB (oauH pedepat — 10 6ay10B)

Bcero — 142 6anaa
MakcumanbHas cymma 6amios: 142 =24 +38 + 10+ 70

CTyaeHT MOXKeT TMOJYyYUTh 3a4eT «aBTOMATOM», €CJIH BBIMOJHEHBI BCE
paKTUYECKUe padOThl, MOJOKUTEIHHO OIEHEHBI BBICTYIUICHUS HA CEMHHapax H
cymma HabpaHHbIX 0amioB coctaBisieT 110 u 6omee 6aos.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITMOHHOE oOecnieuyeHrne JUCHUTINHbI
7.1 OcHoBHas JuTeparypa

1. Kapmanosa, E. II. IIpaktukym no renetuke : yueOHoe mocobue ans By3os / E. 1.

KapmanoBa, A. E. bomros, B. U. Mwurtiotbko. — 2-¢ u3g., crep. — CaHKT-
[TerepOypr : Jlamp, 2021. — 228 c¢. — ISBN 978-5-8114-7823-1. — Tekcr :
ANEKTpOHHBIM //  JlaHb : oJIeKTpoHHO-OMOnmoTeunass cucrema. — URL:

https://e.lanbook.com/book/166343

2. buorexHosorust pacTeHul : ydeOHHMK UM mpakTukym Juis By3oB / JI. B. Hazapenko,
0. 1. Jlonrux, H. B. 3arockuna, I'. H. Pangyruna. — 2-e usa., ucop. U J0IM. —
Mocksa : UznarensctBo FOpaiit, 2021. — 161 c. — (Bricuiee obpazoBanue). —
ISBN 978-5-534-05619-8. — Tekcr : anekTpoHHbIi // Obpa3oBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/471466

3. I'eneruka : yuyeOnuk nns By3oB / H. M. Makpymun, FO. B. Ilnyraraps, E. M.
Makpymuna [u ap.] ; Toa penakiyen a. ¢.-x. H. [1 1ap.]. — 3-¢ u3a., nepepad. u JIOI.
— Canxkrt-IlerepOypr : Jlans, 2021. — 432 c¢. — ISBN 978-5-8114-8097-5. —
Texct : snextponHblii // Jlawp : anekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/177828
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https://urait.ru/bcode/471466

7.2 JlonoJIHUTEIbHAS JIUTEPATYPA

1. Konuues, A. C. Monekymnspaas Ouosorus : yaeOHuk it By3oB / A. C. Konnues,
I'. A. CeBactbsiHoBa, U. JI. [IBeTkoB. — 5-¢ uzn. — Mocksa : U3gatensctBo FOpaiiT,
2021. — 422 c. — (Bricmiee obpazoBanue). — [SBN 978-5-534-13468-1. — Tekcr :
anekTpoHHbn //  OOpa3oBarenpHass 1iatdopma IOpaitr [caiit]. — URL:
https://urait.ru/bcode/459165

2. MonekynsipHast Ouonorusi. Ilpaktukym : ydyeOHoe mocoodue st By3oB / A. C.

KonnueB [u ap.] ; mox pemakumenn A. C. KonnmueBa. — 2-e¢ u3zn. — Mocksa :
N3natensctBO FOpaiit, 2021. — 169 ¢. — (Briciee o6pazoBanue). — ISBN 978-5-
534-12544-3. — Texkct : anexktpoHHbI // OOpasoBatenbHas miargopma HOpait

[caiit]. — URL: https://urait.ru/bcode/475012

3. CenbCKOXO3SUCTBEHHAass OMOTEXHOJOTHs: y4eOHUK it cTyn. By3oB / B. C.
[lleBenyxa, E. A. KanamnukoBa, C. B. [ertsapes ; pen. B. C. Illesenyxa. - M. :
Bricmas mikona, 1998. - 416 c.

8. Ilepeyensb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CETH
«HTepHEeT), HEOOXOAMMBIX IJIS OCBOCHMS TUCIHUILINHBI (MOIYJIs1)

. www.genetika.ru XKypuan «buotexunomnorus»
. www.ippras.ru XKypHan «Duznonorusi pacTeHUN»
. www.agrobiology.ru XKXypnan «CenbCKoX039iCTBEHHAS] OMOJIOT S
. www.cnshb.ru bubnuorexka BACXHUJI
. https://biomolecula.ru
. https://elementy.ru
. http://plantgen.com/ — Kadenpa renerriku u bruorexnomnorus
. http://www.mcx.ru/ - MUHHCTEPCTBO CEIIbCKOTro x03siiicTBa PO
. http://bio-x.1u/ - UnTepuer-noptan no buorexuonorus
10. http:/molbiol.ru — WHTepHeT-IOpTaT MO KIACCUYECKOW W MOJICKYJISIPHOU
ouonoruu

O 00 1N N bW

9. IlepeyeHb MPOrpaMMHOI0 oOecreYeHnsi U HHPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEeM

1. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

2. http://www.rusbiotech.ru/data_base/ - ba3za nannubix Pycouorex

3. http://www.biotechnologie.de/ - I'epmanckass uHpopManMOHHas miIaTGopma 1o
buorexnonorus

4. http://bio-m.org/ T'epmaHckuii OMOTEXHOJIOTHYECKH KiacTtep BioM

5. http://molbio.ru — baza qanHbIX 10 ayuiensaM noJuMopHbIX JokycoB JJHK

10. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1151
OCYIIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoLecca Mo AMCHUIJINHE

Tab6anma 10
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http://www.genetika.ru
http://www.ippras.ru
http://www.agrobiology.ru
http://www.cnshb.ru
https://biomolecula.ru
https://elementy.ru
http://plantgen.com/
http://www.mcx.ru/
http://bio-x.ru/
http://molbiol.ru
http://www.ncbi.nlm.nih.gov/
http://www.rusbiotech.ru/data_base/
http://www.biotechnologie.de/
http://bio-m.org/
http://molbio.ru

CBeneHnust 00 00ecClIe4eHHOCTH CNIENMATU3MPOBAHHBIMHY aYAUTOPUSMHU,
Ka0uHeTamMu, JadopaTopusiMmu

HaunmeHoBaHHe crielIHATbHBIX
NOMEeIeHUI U MOMEeIeHuH NS
CaMOCTOSATe/IbHOI padoThl (Ne yueOHOTO
Kopmyca, Ne ayiuTOpuHn)

OCHAIIIEHHOCTH CHEeNHAJLHBIX OMEIEeHUI |
MOMelleHUi 1JIs1 CAMOCTOAITEJIbHON PadoThI

1

JleximoHHas ayIuTOpusi, 000pyI0OBaHHAS
JUTSI TIPOBEJICHUS] MHTEPAKTUBHBIX JICKITHMA
(37 yueOnsrii kopmyc, ayautopust Ne 212)

Cryn co cronukom 30 it

Crynbsl ¢ METAIIMYECKUMH HOXKKaMU -16 mT
Cronst 16 wt

Mouutops! 16 T

Hayunuku 16

bnox 16 wr

Mkad 1 wr

Konannmonep 1 mr

HuTepakTuBHAas KoMnbloTepHas Aocka Lumen- 1 mr

VY4eOHble ayIUTOPUH ISl IPOBEICHUS
cemMuHapoB (37 y4ueOHblii KopIyc,
aynuropust Ne 211)

Cryn co cronukom — 30 T
Cryn—3 mr

Cron ¢ Tym6oukoit SovLab - 2 mr
Cron— 1 mr

XoNoAUIBHUK aTJIaHT — | mT
Jocka marauTHas — 1 mT

Moiika — 1 wr

MuxkpoBoiaHOBas neub — 1 mr

[Tomemnienue A caMoOCTOSTENbHOM pabOThI
(37 yueOnsrii kopmyc, ayautopust Ne 211)

Crtyi co ctonukoM — 30 it
Cryn—3 mr

Cron ¢ tym6o0ukoit SovLab - 2 mr
Cron— 1 wr

XOJOIWIILHUK aT/IadT — 1 mT
JHocka marauTHas — 1 mt

Moiika — 1 mrt

MukpoBosHOBas meysb — 1 mT

LentpanpHas HaydHast OnOIMOTEKA

YuTaabHEINA 3411

OommexnTue

KomHata 11 caMonoaroToBKu

11. MeToan4yeckue peKOMEHIAIMUA CTYAEHTAM 10 OCBOCHHU IO TN CHMILIMHBI

CamocrosiTenbHas paboTa CTYyAEHTOB Haja KypcoM «MeToabl MapKepHOl u
reHoMHOM ceniekiuu B AITK» 3akiouaeTcsi B cucTeMaTHueckoil paboTe ¢ MHTEpPHET-
pecypcaMd M KOHCIIEKTOM JIEKIMH, MOATOTOBKE K ceMHHapaMm. Bce cloxHble
BOIIPOCHI IO TEOPUU W MPAKTUKE Pa30UpPArOTCs HAa CEeMHHAPCKUX 3aHATUAX. Jlis
IJIOXO YCIEBAIOIINX CTYICHTOB HEOOXOAMMO OPTaHU30BBIBATH KOHCYJIbTAIIUH.

Bunbl u gopmbl 0TPadOTKHM NPONYINEHHBIX 3aHATHI

CryneHT, MNpPONYCTUBIIMM  3aHITHUS 1O  YBAKUTEJIBHOM  IPUYMHE
(moaTBepkIaeTcsl JOKYMEHTAJIbHO) OTpabaThiBaeT 3aHATHE OJWH pa3 B BHJE
HaIlUCaHUsl KOHTPOJBHOUW paboThl Ha OTpaboTKe Mo rpaduky kadeapsl, KOTopas
IIPOBEPSAETCS €T0 MPENoAaBaTEIEM.
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[MponyWeHHYIO EKUHIO CTYACHT MOMET OTpaboTars nocie ohopMASHHA MM
P}rp:onﬁt"_‘l-lnm pﬁtll!‘.‘pﬂ"l"ﬂ., Mo TéMe KOTOPROMD BNOCNEeNCTEHH MpOXONET C(‘bﬁﬂﬂeﬂﬂﬂﬂﬂﬂt
¢ OCHOBHBIM JIEKTOPOM Kypea.

12, MeToaHYECKHE PEKOMENAANNN NPENOAABATENAM M0 0Pranu3aumn obyuenns
no ARCHHNARHE

B npouecce caymwanus nexuni HeoOX0QHMO CO3[EBATE pPE3epB BpEMeHH 17A
cTygenToB. Heymenwe cioymate JeKUHH NPHBOOMT K TOMY, 4TO ¥ CTYAeHTa
CO3MAOTCH  WABPANLHBE® NEpHOAR YMCTBEHHOro Tpyna, ocobenno mnepen
sk3ameHOM. CTYAEHTY Haf0 YYHTECA AYMaTh Haj KOHCIEKTAMH YAe Ha NeKIHH H
pafoTars HAJ 3AMHCAMH eXeIHEBHO X0TA OB B Te4eHue AByX 4acoB. PexoMenayerc
JeTHTh KOHCTEKT HAa fBe pYGPHEH: B MEPBYID 3AMHCHIBATE KPATKO HW3NOWEeHHE
MEeKUHH, BO BTOPYIO — TO, HAJl YeM HAJ0 MOAYMATE; CIOAA HYHHO 3AHOCHTE Y3IOBEIE,
TTIABHEIE BOTIPOCH.

1. Crynenty HeoOxomuMO exeNHEeBHO YHTATE y4eDHYI HIH HAYMHYIO
NUTEpATYpY M0 H3IydaeMoH JMCUHIIHHE, YuTaTe BHHMATENEHO H BOYMYHEO
emelnesHo 10-15 cTpaHHl HAY4YHOH H HAYIHO-MOMYNAPHOH IHTEpaTyphL

2. Crynenty neobXonnMo yMeno HaiiTd no rIaBHBIM Hay4HEM npobremam
GyHIAMEHTANEHEIE KHHTH, HAYYHEIE TPYIEL, 4 TAKKE NEPBOHCTOUHHKN.

3. Heobxogumo co3maBate cefe BHYTpeHHHE CTHMYNE, KOTOpEE
HampaeNeHsl Ha [NOCTHMEHHe nocrasnennoif nenn. Camoe WHTEpecHOe BCeria
WeNnaTensHO OCTARNATE HA KOHell paboThl.

4, Jlna wampoll paborm crymenTy Heobxommmo MckaTe Hawbonee
PaUMOHANLHEIE NPHEME YMCTBEHHOTO Tpyna, m3berats Tpadapera W mabnona.
Heobxommmo HAXOIHTS BpeMs Ha To, 4ToOE MyDOKO OCMBICIHTE CYIIHOCTE (AKTOE,
ABMEHHH, 3AKOHOMEpHOCTEH, ¢ KOTOpRIMH HMeer aeno. Uem rnybme cryment
BAYMEIBAETCH, TEM NPOYHEE ¥ HETO OCTACTCA B MAMATH HOBEIH MaTtepHan. CTyIeHT He
JOMAEH CTAPATLCA 3AMOMHHTE — 3T0 OYZIeT HANPACHAR TPATA BPEMEHH.

porpammy paspadoran (\):
Hueanryk M.I'., kann, Onon. Hayk, AoUeHT
, ol v _geraep  2E
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PELIEH3USI
Ha padouyro nporpammy aucuuinHbl b.1.B.01.06 «MeToabsl MapkepHOii 1 TeHOMHOM
cesiekunu B AITK»
OIIOII BO no nanpasiennio 19.03.01 — «buoTexHO10rUs», HANIPABJIEHHOCTH
«bHOTEXHOJI0THS U MOJIEKYJISIPHAs OM0JIOTUsD (KBAJTU(PUKALMS BBINTYCKHUKA — 0aKaJiaBp)

VYnanpimeBsiM MuxausioM TapbeBUUeM, JOKTOPOM CEIbCKOXO3SMCTBEHHBIX HAyK, YJICH-
koppecnionienToM PAH, mpodeccopom kadenpsr Ouorexnomorun PIAY-MCXA umenn K.A.
TumupsizeBa (majee TO TEKCTY pELEH3EHT), NPOBEICHAa pEIeH3us padodeil mporpamMMbl
qucuuIIuHbel «Metoabl MapkepHoit u reHomHoM cenekiuu B AITK» OITIOII BO no nanpaienuto
19.03.01 — «buomexnonozus», HanipaBIeHHOCTh «BUOTEXHOJIOTHSI M MOJIEKYJIsIpHAsE OMOJIOTUSI»
(OakanaBpmar), paspaboranHoi B PI'BOY BO «Poccuiickuii TOCYIapCTBEHHBIM arpapHbIi
yauBepcuteT — MCXA wumenun K.A. TumupszeBa», Ha kadenpe TEHETHKH, CENEKIUH U
ceMeHOBOACTBa (pa3pabotunk — JluBamyk M.I'., noueHt, kana. Ouon. Hayk). Paccmotpes
IIPE/ICTABJIICHHBIEC HA PELICH3UIO MAaTEPHUAJIbI, PELIEH3EHT MPHUILEN K CJIEIYIOIINUM BBIBOJAM:

1. IlpenbsaBnennas paboyasi mporpamma JUCHUIUIMHBI «MeTobl MapKepHOH M T'€HOMHOMN
cenexkuuu B AIIK» (manee mo tekcry Ilporpamma) coomeemcmeyvem tpedoBanusm @I'OC BO mo
HanpasieHuto 19.03.01 — «buomexnonocus». IlporpamMma codepowcum BCE OCHOBHBIE pPa3eibl,
coomeemcmayem TpeOOBAHUSAM K HOPMAaTUBHO-METOINYECKUM TOKYMEHTAM.

2. IlpeacraBiennas B [Iporpamme akmyansnocmp y4eOHOW AUCHUILUIMHBI B paMKax
peamuzanmu  OIIOII BO me noonescum commenuro — IUCUUIUIMHA OTHOCHUTCS K YaCTH,
dopmMHpyeMoii yuaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

3. Ilpencrasnennsie B [Iporpamme wuenu TUCHUILUIMHBL coomeemcmeyion: TPeOOBAHUAM
®I'OC BO nanpasnenus 19.03.01 buomexuonozus.

4. B coorBerctBum ¢ IIporpammont 3a gucuuiuiiHod «MeToasl MapKEpHOW M T'€HOMHOU
cenexkuun B AIIK» 3akperuieno 3 komnemenyuu ¢ 8 unouxkamopamu. JlucuuiinHa «MeTobl
MapkepHo#l U TeHoMHOU ceneknuu B AITK» u npencraBnennas [Iporpamma crnocobna peanuzosams
UX B O0BSBICHHBIX TPEOOBAHUSX.

5. Pezynomamot o0yuenusn, nipeactaBieHHble B [Iporpamme B KaTeropusx 3HaTh, yMETh,
BIAJIETh coomeemcmayiom crueuupuke € COJEPNKAHUIO JUCLUUIUIMHBL U OeMOHCHMPUPYIOn
803MOHCHOCHb TIOTYUYECHHUS 3asIBJICHHBIX PE3YJIbTATOB.

6. OOmas TpyJoE€MKOCTh IMCUUIUIMHBI «MeToapl MapKepHOW M T€HOMHOW CeJIeKLIUU B
AIIK» cocraBisier 108 yacoB (3 3a4€THbIe €UHUIIBI), U3 HUX 4 Yaca OTBEJAEHO AJISl MPAKTUYECKOM
HOJrOTOBKHU.

7. Vndopmamuss O B3aUMOCBSI3M HM3yYae€MbIX JUCHUUIUIMH M BOIPOCAM HCKIIOUEHUS
nyOIMpoBaHMUs B COJIEp)KaHUM IUCLUIUIMH coomeemcmeyem JNEeACTBUTEIBHOCTH. JuCIUMIIuHA
«Metoap! MapkepHoOil u reHoMHO# cenekunu B AIIK» B3anmocBsizaHa ¢ IpyrumMu JTUCHUIUIMHAMU
OIIOIT BO u YuebHoro ruiana no HampasieHuto [9.03.01 — Buomexnonozusi 1 BO3MOXXHOCTb
nyOnupoBaHUs B COAEPKAHUHU OTCYTCTBYET.

8. llpencraBnennas IIporpamMma  mpenmosiaraeT — HCIOJB30BAHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCHOJb3yEMbIE IMpPU pealu3alld pPa3InyHbIX BUJOB yueOHOU
paboTsl. ®opmbl 00pa30BaTENbHBIX TEXHOJIOTUN_coomeemcmayiom Crienu(puKe TUCITUILTAHBL.

9. Ilporpamma mucuuiuebel «MeTtonbsl MapkepHOM M reHomHOM cenekuuu B AIIK»
nperonaraeT 3aHATHs B MHTEPaKTUBHOM Gopme.

10. Bunmel, comepkaHue U TPYAOEMKOCTh CaMOCTOSITEIHHOM pPabOTBI  CTYJICHTOB,
npezcraBieHHble B IIporpamme, coomseemcmeyrom TpeOOBaHMAM K IOATOTOBKE BBITYCKHHKOB,
coaepxarntumcsi Bo @I'OC BO nanpasnenus 19.03.01 buomexnonoeus.

11. IIpencraBnennsie 1 onucanHble B [Iporpamme ¢hopmbl mexywel OLIeHKH 3HaHUH (o1poc,
Kak B (opMe OOCYKIEHMsI OTIEIbHBIX BOIPOCOB, TaK M BBICTYIUIEHHUS U y4acTHE B JTUCKYCCHSX,
MO3rOBBIX LITYpMax), coomeemcmeyrom cuelu(uke JTUCUUIUIMHBL U TPEOOBAaHUAM K BBIITYCKHHKAM.

dopMa MPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYAEHTOB, NpenycMmorpeHHas [Iporpammon,
ocylIecTBisieTcs B (hopme 3k3amMeHa B 4 cemMecTpe, UTo coomeemcmeayent CTaTyCcy AUCHUIUINHBI, KaK
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IHCIHIUTAAE YacTH, (hopMupyesmoll yuacTHHEaMK 00pazopaTensHEN OTHOMEHHEH y9edHoro uukna
- E1.B T'0OC BO wanpannensa [9.03.00 Buomexnorozus.

12, @opmst ouenkn suarul, npescrannennsic 8 [lporpavme, coomaememeyion cneundmxe
AHCUMILTHAE! H TPECOBAHMAM K BRITTYCKHHKAM.

13.  YyeOuo-merommueckoe ofecneuende JOHCHHIONKHEL NPeACTRBNCHD:  OCHOBHOM
nurepatypoli — 3 meroumwmea (Gasopsti  yueGHHK), momomEMTensHOM AwTepatypoit - 3
nanseropaang, Hatepuer-pecypesr — 10 HeTounskos B coomagmemeayem Tpebosasusmq GTOC BO
manpasnerns 19.03.0] Buomexnonozus,

14, Marepransno-Texsndeckoe obecneyenHe AHCUHIIHHEL COOTRETCTBYET chelmndmke
mucuHnHEel  eMeronst  maprepaoit W remomuocdl cenckumn B AIIK» w0 ofecmeumsaer
HCIONBI0OBAHAE COBPEMCHHBIX ODPAIOBATENBHLIN, B TOM WHCHE HHTEPAKTHBHEIX METONOB
ofy9eHHA.

15. MeTogHueckne PEKOMEHUAUWH CTYASHTAM H  METONHYECKHE PeKOMEHAIHH
NpenoIABATENAM N0 OPraHKIalul obyIeHHs M0 QHCUMIIHES AAI0T NPeICcTARIEHRE O creundmye
offysenna no gucumunnuie «MeToas Mapkepuoli B resomuol cencrn B8 AITE».

OBIIHE BRIBOALI

Ha ocHOBaHMH DPOBENCHHON PEUCHIHH MOKHO CASTATE JAKMIOYEHHE, YTO XapakKTep,
CTPYETYpa ¥ cofepmande palouei nporpaMMel QHCOHMIHER «MeToms MapxepHol K reHoMHof
cenexmmn 8 ATTK» OTIOIM BO no wanpaanenmo 19.03.0] Buomexnonosud, HANPABRIEHROCTE
eBuomexHonozus W MoRexyrRpuas  Guosozuse  (KBATH(MKALES BeMyckmuxa - OGaxanasp),
paspaborannan Oueamykom M.T., pouentoM Eaeapel reHeTHKH, CENCKUMH H CEMEHOBONCTEA,
KaHp, Omon. Hayk, cooTsercteyer Tpefopammay @OIOC BO, cospemennbiM  TpeboBanmm
IKOHOMMKH, PEIIKA TPYAA H MOSBONKT TIPK ¢ff PEANHIAMA YCnemHo obecnesnts dopMEpORanHE
3EABMCHHBIX KOMMETEHIHIA,

Pepensent: Yoaasmen M.T., ROKTOp CENBECKOKOITHCTRCHHBIN HAYK, 4ICH-KOPPECIOHNEHT

PAH, npodeccop raenpet Guorexnonoran PEAY-MCXA mmenn KA. Temupaicea
M WAL v grgpatp. 2025
v
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