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AHHOTALIUA

pa6oueii nporpammbl yuedHoii qucuumimibl 5.1.B.07 «MoJiekyasipHbie 1
LHUTOreHeTHYeCKHe MapKepb» JJIsl NOAr0TOBKH MarucTpa no
HanpasjieHuio 35.04.04 — «<ArpoHomus» HanpaBJeHHOCTb «I'eHeTHKA,
ceJIeKIMsl 1 CEMEHOBO/ACTBO»

Henb ocBoeHust aucuMIUIMHBI: Llenbro OCBOCHMSA IUCHMIUIMHBL «MOJIEKYyIsIpHBIE U
UTOT€HETUYECKUE MAPKEPbD» SABISIETCS (POPMHUPOBAHUE Y CTYJICHTOB CIIOCOOHOCTH OCYILECTBIISATh
coop, 00paboTKy, aHaiu3 M  CUCTEMAaTH3alMI0  HAay4yHO-TEXHHYECKOH  uHpopMaiuy,
OTEYECTBEHHOIO0 M 3apyOeXHOro ombpiTa B 00JacTH arpoHOMHUH, T.e. JAEMOHCTPUPOBATh
CIIOCOOHOCTh HM3y4yaTh COBPEMEHHYIO HAy4yHYI0 HMH(OPMAIMI0 MO TEMaTHKE HCCICIOBAaHUN U
NPUMEHSTh COBPEMEHHBIE TEXHOJIOTUM JJIsl MPOBEACHUS HAy4YHBIX HCCIEAOBaHUN B oOJacTtu
CEeJIEKIMM M CEMEHOBOJICTBA; CIIOCOOHOCTH TMOATOTOBUTH 3aKIIOUEHHMs] O LEeIeco0Opa3HOCTH
BHEPCHMUS B IPOU3BOJICTBO  HCCIIEJOBAHHBIX  INPHUEMOB,  COPTOB MU  THOpPUAOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp Ha OCHOBE aHAJINM3a OIBITHBIX JaHHBIX, T.€. JIEMOHCTPUPOBATH
CIOCOOHOCTh K  OOOOLIEHMIO M CTaTUCTUYECKOM  00paboTKe  pe3yiabTaTOB  ONBITOB,
(GOpMyIMPOBAHUIO BBIBOJIOB O CEJEKIMOHHONW 3HAYMMOCTHM COpTa MM THOpuAa U TOTOBHOCTh
OLIEHUTh HCHOJb30BaHUWE HOBOI'O COpPTAa WJIM I'MOpUAa B CEJIEKLIMOHHOM IIpOLecce; CIIOCOOHOCTH
pazpaboTaTb CHUCTEMY MEPOINPHUSATUN IO  YIOPABIECHUIO KAa4eCTBOM M 0€30IacCHOCTHIO
PacTeHHEBOIUECKOM MPOAYKIINH, T.C. IJIAaHUPOBATH MEpPOIPUATHS Ha  OCHOBE
METOJI0JIOTUYECKUX  NPUEMOB Ui CEJNeKUUM U BHEAPEHHS  HOBBIX  COPTOB U
rUOPHJIOB CEIbCKOX03AUCTBEHHBIX KYIBTYD.

Hucuummbaa «MoJieKyasipHble ¥ LUTOT€HETUYECKHME MapKepbl» Ipu3BaHa OOy4UTb
CTyJEHTa NPUHLMIIAM COBPEMEHHBIX METOJIOB MOJIEKYJISIPHON OHOJOTMM U  CTAaTUCTUKU
B IPUMEHEHUH HUX K  IPAKTUUYECKOMY  DPELIEHUI0  aKTyaJbHBIX  3a7ad  COBPEMEHHOIO
arpoIpoOMBIIIIEHHOIO KOMIUIEKCA; JaTh CTYAEHTY 3HaHUS B cdepe AOCTHKEHHH INeHeTHYecKOro
MapKUpOBaHUS B pEIIEHUH MOpoOJeM pacTeHUEBOACTBA, CEJEKIHMM, 3allUThl PACTCHHUH,
KUBOTHOBOJICTBA.

MecTo AMCHMIUIMHBI B Y4e0HOM IUIaHe: UCHMIUIMHA BKIIOYEHa B OJOK JMCLUIUIMH
yacTH, (QOpMUPYEMOM y4JaCTHMKaMH OOpa30oBaTENIbHbIX OTHOLIEHUWH Y4yeOHOro IjIaHa IO
HanpaBieHuto noarotoBku 35.04.04 — «ArpoHomus», TNpo(ECCHOHAIBHBIA MOAYIb IO
HaIPaBJIEHHOCTU «['€HEeTHKa, CEJIEKIIUSI U CEMEHOBOJICTBOY.

TpeGoBannss K pe3yJbTaTaM OCBOCHHSI [IUCHHUILUIMHBI: B pE3yIbTaT€ OCBOCHHUSA
JUCHUIUTMHBL  QOpMHUpYIOTCs  cienyromue kommnerenuun (uuaukaropsr): I[1Koc-1.1; TIKoc-
1.3; [TKoc-7.1; ITKoc-7.3; [TKoc-8.1.

KparTkoe copepxanue IHCHUIIHHBI: JUCIMILIMHA «MOJNEKYISPHBIE U IUTOTEHETUUECKNE
MapKepbI» IpHU3BaHa OOYyYUTh CTYAEHTA MPHUHIIMIIAM T'€HETUYECKOTO MApKUPOBAHUS, MO3HAKOMUTh
CTyJ€HTa C  COBPEMEHHBIMH  IOAXOJaMHM WU METOJAaMU  HUCHOJIB3YEMBIMU  IIpH
FeHEeTHYECKOM MapKHUpPOBAaHUU B PELICHUM aKTyalbHBIX 3aJa4 HayKH U MpousBojicTBa. Kpome Toro,
3HAYUTEIbHYIO YacTh Kypca 3aHMMAaeT 3HAaKOMCTBO CTYIEHTOB C BO3MOXKHBIMH IMpoOIeMaMu IpU
UCIIOJIb30BAaHUU TEHETHMYECKUX MapKepoB M TMOMCK MyTred wux pemeHus. JucuumiuHa
«MOoJIEKYISIpHBIE ¥ LIUTOT€HETUUYECKUE MapKepbI» UMEET TEOPETUUECKYIO u
IIPAKTUKO-OPUEHTUPOBAHHYIO  HAIPaBJIEHHOCTb.  MaTepuan  WIUIIOCTPUPOBAH  IpUMEpaMu
NPUMEHEHNs TeHEeTHUYECKUX MapKepOB B pEIIEHUU NpoOJeM CeNeKIMH, 3allluThl PpPacTeHHHH,
KMBOTHOBOJICTBA M BETEPUHAPUM, DKOJOTHU M OMOOE30MaCHOCTH.

OO0umasi TPy10eMKOCTh THCHUILUIMHBI/B T.4. MPaKTHYeCKasi MOAroToBKa: 216 gacos
(6 3au. ex.) / 4 yaca

IIpoMexxyTOYHBIH KOHTPOJIb: JK3aMEH.



1. leab 0cBOGHUS TUCHHUILINHBI

I_[eJ'IBIO OCBOCHHUA NUCHHUIIIINHBI «MOJ’ICKYHSIPHLIG U OUTOICHCTUUYCCKHUEC MAPKCPBID» ABJIACTCA
dbopMHUpOBaHHE Yy CTYIEHTOB CIOCOOHOCTH OCYIIECTBIATH COOp, 0O0paboTKy, aHamu3 u
CHCTEMAaTH3AIMI0 HAYYHO-TEXHUYECKON WH(POPMAINH, OTCUYSCTBEHHOTO M 3apyOeKHOTO OIbITa B
o0jacTM arpoHOMHH, T.€. JCMOHCTPHPOBATH CIIOCOOHOCTh H3Y4aTh COBPEMCHHYIO HAYYHYIO
I/IH(l)OpMaL[I/IIO II0 TEMATHKE I/ICCHG,Z[OBaHI/Iﬁ U NOPUMCHATH COBPCMCHHBIC TCXHOJOIMH IJIA
NPOBEJCHUSI HAYYHBIX MCCICJOBaHMI B OOJACTH CEJEKIMH M CEMEHOBOJCTBA; CIOCOOHOCTH
NOJNTOTOBUTh  3aKIIOYEHUST O  IeJecOOOpasHOCTH  BHEApPEHUS B IPOHU3BOJICTBO
UCCIICIOBAaHHBIX MPUEMOB, COPTOB W THOPHIOB CEIBCKOXO3SHMCTBCHHBIX KYJIbTYp Ha OCHOBE
aHalu3a OMNBITHBIX JaHHBIX, T.€. JIEMOHCTPUPOBATh CIOCOOHOCTH K  O0OOLICHHIO U
CTAaTHCTUYECKON  00paboTKe pe3yabTaTOB  OMBITOB,  (OPMYIMPOBAHUIO  BBIBOJIOB O
CENICKIIMOHHOW 3HAYMMOCTH COpTa WJIM THOpPHIAa W TOTOBHOCTh OIICHHTH HCIOJb30BaHHE
HOBOTO COpTa WJIM THOpUIAa B CEJEKIIMOHHOM TpOIlecCe; CIOCOOHOCTH pa3padoTaTh CHCTEMY
MEpOIIPUATHI  TI0  YNPaBJICHHUIO  KAa4eCTBOM M  OE30MacHOCTBIO  PACTEHHEBOIYECKOM
npoaykuuu, T.C. INUIAHUPOBATb MCEPOIIPHUATUA Ha OCHOBC MCTOAOJOTMYCCKHX HpI/IéMOB JJISL
CCNICKIIMU W BHEJAPCHUS HOBBIX COPTOB W THOPUIOB CEIBCKOXO3SHCTBEHHBIX KYJIBTYP.

Jucuuminaa «MonekyaspHble M LUTOT€HETHYECKHE MapKepbl» Ipu3BaHa OOy4UTh
CTyACHTa IpUHOHUIIaM COBPCMCHHBLIX MCETOA0B MOJICKy.H?IpHOﬁ OMOJIOTMH U CTAaTUCTUKHU
B IPUMCHCHHUU HUX K MMPAKTUYCCKOMY PEIICHUTIO AKTYyaJIbHbIX 3a1a4

COBPECMCHHOI'0 arpomnpoOMBINIJIICHHOI'O KOMIUICKCA, OaTb CTYACHTY 3HAHUA B
cepe NOCTHKEHUH T€HEeTHMYECKOIO MapKUpOBaHUS B  PELICHUU npobiieM
PaCTCHUCBOACTBA, CCJICKIIUU, 3al1IUThI paCTeHI/If/'I, JKMBOTHOBOACTBA.

2. MecTO TMCUMILINHBI B YUeOHOM Ipouecce

Hucuunnuaa  «MolieKynsipHple W LUTOI€HETHYECKHME  MApKepbl»  BKIIOYEHA B
OJIOK AMCUMILIUH YacTd, (GopMUpyeMOil ydacTHHKamMHu oOpa3oBaTelbHBIX OTHOIICHHH Y4YeOHOro
iaHa 1o  HampasieHuto noarotoBku  35.04.04 -  «ArpoHomMus», MpodecCHOHATBHBIN
MOAYJITh 1O HampaBlIeHHOCTH «['e€HeTWKa, CeNeKIUs W CEMEHOBOJCTBO». JlucuumimHa
«MoNeKyIsIpHbIE Y HUTOTEHETUYECKHE MapKephD» pealn3yeTcsi B COOTBETCTBUHU C TPeOOBaHUSMU
@®I'OC u YuebHoro miana no HanpasieHuto 35.04.04. «ArpoHoMus».

[IpeamiecTByOmMUMH KypcamM#, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3MpyeTcsl MUCIUILIINHA
«MonekynspHble U HUTOTEHETHUYECKHE MapKeph» SBJISIOTCS MUCHUIUIMHBI OakalaBpuaTa 1o
Hanpasienuio 35.03.04 Arponomust HarpaBieHHOCTH «CeneKnus U reHeTHKa
CEJIbCKOXO3SUCTBEHHBIX KyNbTyp»: «HacTHasi celekiusi u reHetuka» — 1 cem., «MonekynspHas
OwoJyioruss ¢ OCHOBaMH OwomH(pOpMaTUKH» — 2 ceM., «MoaeTupoBaHue B arpOHOMUN» — 1 ceMm.

Juctuniraa « MoJeKyaspHble U IIUTOTeHETHYECKUE MapKepbh» MOXKET ObITh UCIIOJIb30BaHA
JUTSL HAY9HO-HCCIIEA0BATEIHCKON padOThI, BHITTOIHEHHS U 3alUThI BBITYCKHOW KBATHU(UKAITMOHHON
paboTHI.

OCOOCHHOCTBIO  TUCIUIUIMHBI  SIBJISIETCS  MOCIEAOBATEIbHOE HW3YYEeHHE TMPUHIIUIIOB
TEHETUYECKOTO MAapKHUPOBAHUS K PEHICHUIO 3a/ad  COBPEMEHHOTO HApOJHOTO XO3sIMCTBa:
OCHOBHBIM METOJZaM, BO3MOXHOCTSIM WX TPUMEHEHUS ¢ KOHKPETHBIM  JOCTHIKEHHSIM.
JuctumimHa sIBISETCS HAYKOEMKOW M KOMIUIEKCHOW, TpeOyrolle 3HaHWKW OCHOB TEHETHKH,
CEIbCKOXO03SMCTBEHHOM OMOTEXHOJIOTHH, CEJICKIIHH.

Pabouas mporpamma IUCHUTUITMHBI «MOJIEKYISIPHBIE M IIUTOTC€HETUYECKHE MapKepbDy IS
WHBAJIUJIOB U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI pa3padaThIBACTCs WHANBUIYATEHO
C Yy4eTOM OCOOEHHOCTEH TMCUXO(PU3UYECKOTO pA3BUTHS, WHIUBHUIYAIBHBIX BO3MOKHOCTEH
Y COCTOSIHUSI 3/TOPOBbSI TAKUX O0yUJaOIIUXCSI.

3. [lepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO TUCHUIJIMHE,
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJIbTATAMHU O0CBOEHHSI 00Pa30BaTENbLHOI
NMporpamMmbl

N3yuenne nanHOM y4yeOHOW AMCIUILUIMHBI HAMIPABICHO HA (POPMUPOBAHHE y 0OYYAOLINXCS



KOMITCTCHIINH, peICTaBIeHHbBIX B TabauIe 1.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJINHBI

Tabnuua 1

Ne|  Kon Copnepxanue WMHaukaTopel KOMIIETEHIIMI B pesynprare u3ydeHus yuyeOHOM JUCUUIUIMHBL 00yYaroIuecs TOJKHBIL:
11/ [KOMIIETeH| KOMIETeHIUHU (WIu e€ 3HATh YMETh BJIAJICTh
| uu YacTH)
1. [IKoc-1 |Cnoco6en ocymiectBisaTh [1Koc-1.1 (OCHOBBI KOMITBIOTEPHBIX CaMOoCTOSTENHHO NHdopManimoHHEIMU
cOop, 00paboTKy, aHanu3 |JleMoHCTpUpYyeT TEXHOJIOTUH JUIS ONyYSHHUs [IPHOOpETaTh HAyYHbIE  [TEXHOJOTHSAMHU JJIS HX
U CHCTEMAaTH3alIHIO CIIOCOOHOCTH M3yuaTh MH(OpPMAIIMK O COBPEMEHHBIX |TaHHbIE, KaCAIOLUECs MPAKTUYECKOTO
HAYYHO-TEXHHUYECKOU COBPEMEHHYIO HayYHYIO TEH/ICHINSIX B 00JIACTH TEHETHYECKOTO NPUMEHEHHS B 00JIaCTH
nH(pOopMaIuy, MH(OpPMALIUIO TT0 FeHETUYECKOTO MapKUpPOBaHUS FEHETUYECKOTO
O0TEYECTBEHHOTO H TEMaTHUKE UCCIIETOBAHHNA MapKHPOBaHUS, CTATHCTUKHU U [[TOCPEICTBOM MapkupoBaHus
3apy0eKHOTrO OMbITa B co3nanue 0a3 TaHHBIX, B T.4. CPJIEKTPOHHBIX pecypcoB, (mpoaykToB Excel,
00J1aCTH arpOHOMUH C MOMOIIBIO TPOTPAMMHBIX ounmaneubix caiito.  |Word, Power Point,
MCIIOJIb30BAHUEM npoaykros Excel, Word, Pictochart u ap. B Tom
U(PPOBBIX CPEJICTB U Power Point, Pictochart u ap. 4rCcIIe ¢ IPUMEHEHUEM
TEXHOJIOT Uil COBPEMEHHBIX
11 (pOBBHIX
uHCTpyMeHTOB (Google
Jamboard, Miro,
Kahoot))
[1Koc-1.3 [Ipumensier CoBpeMeHHbIe JoCTIKeHUsT  [MIcroap30BaTh CoBpeMEHHBIMU
COBPEMEHHbBIE MUPOBOW HayKH M NE€PEOBOI (COBPEMEHHBIE METO1aMHU
TEXHOJIOTUH TSI TEXHOJIOTUH B TOCTH)KEHUST MEPOBOM MOJICKYJISIPHOTO U
MPOBEIECHUS HAYUYHBIX Hay4YHO MCCIIEJOBATENIbCKUX [HAYKH U TIepe1oBOM [IUTOr€HETHYECKOTO
VICCIIEIOBAHMI B jpaboTax B TEXHOJIOTHH B MapKHpPOBaHUs,
00J1aCTH CENEeKINU U 00J1aCTH CENEeKINU U HAYyYHO MCCIIEJOBATENbC [CTATUCTUYECKUMU
CEMEHOBO/ICTBA CEMEHOBO/ICTBA IO CO3/IaHUI0 [KHX MeToaaMu 00padOTKH
U M3yUYCHUIO MOJIEKYJISIPHBIX HpaboTax 1o NTAHHBIX, TTOJTY4YEHHBIX
[TUTOT€HETHYECKUX MapKEPOB. TCHETHIECKOMY METOAAMHU
MapKHPOBAHUIO FeHETUYECKOTO
MapKHPOBAHUS
2. [lIKoc-7 |Cnocob6en noarotouts [[1Koc-7.1 OnpenensTh cenekKuuoHHyo [[IpuMeHsTh MEeTOIbI CoBpeMeHHBIMU




0€30I1aCHOCTEIO
[PaCTEHUEBOTYECKOMN
MPOTYKIIMHI

1 BHEJIPEHUSI HOBBIX
COPTOB U THOPHUIOB
CEIbCKOXO3IMCTBEHHBIX

KYJBTYP

OpTaHU3aIH CUCTEMBI
MEPOTIPHUITHI 1O
YIIPaBIECHUIO

KauyeCTBOM M 0€30IaCHOCThIO

aCTEHHUEBOJUYECKOUN

KaueCTBOM U
06€301acHOCTHIO
[PaCTEeHUEBOUECKOU
MTPOTYKIIHH C

M CITOJIB30BaAHUECM MCTOO0B

Ne|  Kon Copepxanue WMHaukaTopel KOMIIETEHIIUI B pesynbprare u3ydeHus yueOHOM JUCUUIUIMHBL 00yYaroIuecs TOKHBIL:
11/ [KOMIIETEH| KOMIIETeHLUH (Uau eé 3HATh YMETb BJIAJIETh
| uu YacTH)
3AKJIFOUYEHUS O JlemoHCTpHpYyET [IEHHOCTb COPTOB U THOPHJIOB [FEHETHUECKOTO METOaMU
1€J1€CO00Pa3HOCTH CIIOCOOHOCTB K C TIOMOILIBIO MOJIEKYJIIPHBIX U [MAPKUPOBAaHMUSI B MOJIEKYJISIPHOTO U
BHEIPCHUS B 0000I1IEHUIO U [IUTOI€HETHUECKUX MapKepoB, [Ta00paTOpHBIX LIUTOT€HETUYECKOT O
[IPOU3BOJICTBO CTaTUCTUYECKOI [IPOBOAMTH CTATUCTUUECKYIO [UCCIIEI0BAaHUAX U MapKUpOBaHUs,
MCCIICJOBAHHBIX 00paboTKe pe3yIbTaToB 00pabOTKY MOITy4YEHHBIX CEJICKIIMOHHOM IIPOLIECCE. [CTATUCTUYECKUMU
[IPUEMOB, COPTOB U OIIBITOB, NTAaHHBIX, B T.4. C IOMOIIIbIO MeToaMu 00pabOTKU
ruOpuI0B (bopMyIMPOBAHUIO [IPOrPaMMHBIX IPOLYKTOB NTaHHBIX, IT0JIy4YEHHBIX
CEJILCKOXO3MCTBEHHBIX [BLIBOIIOB O Excel, Word, Power Point, METOdAMHU
KyJIbTYD Ha OCHOBE CEJIEKLIMOHHOM Pictochart u ap. FEHETUYECKOT O
AQHAJIM3a ONBITHBIX 3HAYUMOCTHU COpTa WU MapKUpPOBaHUs C
TAaHHBIX rubpuia [IOMOIIBIO
[IPOrPaMMHBIX
npoaykros Excel,
\Word, Power Point,
Pictochart u ap.
[1Koc-7.3 'oroBHOCTB Bo3smoxHocTu npuMenenust  [[lonObupate anekBaTHble  |HaBbikamMu
OLICHUTBH HUCIOJIb30BAHNE Pa3IMYHBIX MOJIEKYJISIPHBIX U [METOJBI B 3aBUCUMOCTH OT|INIAHUPOBAaHUS
HOBOT'O COpTa WJIN [IUTOTEHETUUECKUX MapKepOB [TUIA U YPOBHS PKCIIEPUMEHTOB C
rudpuia B TUISl pEIIEHNS] KOHKPETHBIX  [CJIOKHOCTH 3a7auu MCII0JIb30BaHUEM
CEJIEKIIMOHHOM 3agad MOJIEKYJISIPHBIX U
rporecce LUTOTEHETUYECKUX
MapKepoB
3. [IKoc-8 |Cnocoben paspaborats [[IKoc-8.1 [Tnanupyer MeToapl MoJIEKyISIpHOTO M [CaMOCTOSITENIBHO Meronamu
CUCTEMY MEPONPUITUI  [MEPONPUATHS HA OCHOBE [{UTOTEHETUYECKOTO OpraHU30BaTh U MMPOBECTH [F€HETHUYECKOTO
10 YIIPABJIECHUIO METOJI0JIOTUUECKUX MapKUpPOBaHUs IS CHUCTEMBI MEPOIIPUATHNA  [MApPKUPOBAHUS IS
KaueCTBOM U MPUEMOB IS CENEKIIUU CaMOCTOSITENIbHOM [0 YIPaBIICHUIO CaMOCTOSITENTbHOM

OpTaHU3AIH CUCTEMBI
MEPONIPHUITHI 1O
YIIPaBJICHUIO
KA4eCTBOM U
0E30IMaCHOCThIO




Ne|  Kon Copepxanue WMHaukaTopel KOMIIETEHIIUI B pesynbprare u3ydeHus yueOHOM JUCUUIUIMHBL 00yYaroIuecs TOKHBIL:
11/ [KOMIIETEH| KOMIIETeHLUH (Uau eé 3HATh YMETb BIIAJICTh
| uu YacTH)
[TPOLYKLUH rEeHETUYECKOTO [PACTEHHEBOJYECKON
MapKHpPOBaHUs [IPOYKIIUH




4. CTpyKTYypa " coepkaHue TUCHUILTHHbI

4.1 Pacnpeneﬂeﬂne prl[OéMKOCTI/I AUCIUIIJINHBI 110 BUAAM paﬁoT mo cemMecTpam

OO6mast Tpya0EMKOCTb JUCIUIIMHBI COCTaBJIIET 6 3a4eTHBIX eauHuI] (216
4acoB), U3 HUX 4 Yaca COCTaBJISIOT MPAKTUYECKYIO MOATOTOBKY, UX paclpeie/ieHUe
0 BUJIaM paboT MpeICTaBICHO B TaOIHIE 2.

Tabmura 2
Pacnpenesienue Tpyr0éMKOCTH JUCHMILIHHBI 110 BUAAM padoT Mo ceMecTpam
TpynoeMKoCTh
Yac. B 1.4. Ilo
Buj yuyeOHoi1 1eATeJIbHOCTH Bcero/* cemecTrpam
Ne 4
OO0mas TPy10€eMKOCTb JTUCIUIUIMHBI 10 YY€OHOMY ILJIaHy 216,4 216,4
1. KonrakTHast padora:
AyauTtopHasi pa6ora 50,4 50,4
Jlexyuu (J1) 16 16
IIpaxmuuecxue 3anamus (113) 32/4 32/4
Koncynomayus nepeo sxzamernom 2 2
Konmaxmmuas paboma na npomescymounom xonmpone (KPA) 0,4 0,4
2. CamocronreabHasi padora (CPC) 165,6 165,6
CamocmosamenvHoe uzyuenue pazoenos, CAmono020mosKa 141 141
(npopabomka u nogmopeHue J1eKYuoOHH020 Mamepuaia u
mamepuana y4eObHuUKo8 u y4eOHulx nocoobuil, N0020mMoeKa K
NPAKMUYECKUM 3AHAMUAM U M.O.)
Iloocomoexa k 3x3ameny (KOHmMpPOJb) 24,6 24,6
Bua npoMexxyTO4HOTO KOHTPOJIS: DK3amMeH
*B TOM 4HCIIe TPAKTUYECKasl MOJITOTOBKA
4.2 Conep:kanue JUCHUIIUHBI
Tabnuna 3
TemaTnyeckuii NUIaH y4eOHOM IMCIUTITHUHBI
HaumeHnoBaHue pa3aesioB U TeM Bcero AynuTopHasi paboTa Bueayauro
AUCHUILTUH (YKPYTTHEHHO) JI n3/C IKP pHas
padora CP
Pasznen 1. OcHOBHBIE IPUHITUTIBI PAOOTHI 54,6 12 - - 42.6
FrCHCTUYCCKUX MapKEPOB
Paznen 2. [Ipukitagabie aCICKTHI 159 4 32/4 - 123
MCITIOJIb30BAHHA T'CHCTUYCCKUX MAPKCPOB
KOHCYIbmayuu nepeod dK3aMeHoM 2 - - 2 -
KOHMAaKmMHuAas paboma Ha NPOMeHCYmo4HOM 0,4 - - 0,4 -
xkonmpone (KPA)
Bcero 3a 4 cemecTp 216 16 32/4 24 197.,6
HToro mo xucuuILInHe 216 16 32/4 2,4 197,6

*6 mom uucie npakmuveckas noo2omoska

Paznen 1. OcHOBHBIE IPUHIMIIBI PA00THI FTeHETHYECKUX MAPKEPOB
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Tema 1-1. Knaccughuxayus cospemennvix cucmem ceHemuideckux Mapkepos
1. Uctopust co3nanus U NPUMEHEHHSI TEHETUYECKUX MapKEPOB
2. Mop¢onoruueckne MapKepbl
3. buoxumuyeckue MapKkepbl
4. IlutoreHeTHYECKUE MapKephbI

5. Mapkepsl, OCHOBaHHBIC Ha nojauMopduzMe B nocieaoBarenbHoctu JJHK

6. MoHo- 1 oJMII0KyCHbIE MapKepbl. OCHOBHBIE IPUHIIMITBI PAOOTHI U
paznuyusl.
7. OcHoBa nonumopdus3mMa reHeTUIYECKIUX MapKepOB

Tema 1-2. Ocnosononazarowjue NpuHYUNsl pabomvl paziudHbIX CUCTEM
2EHeMUYecKUx MapKepos

1. Ctpoenne JIHK, nprHIMIBI perIMKanuy, TPAHCKPUIILIUN TPAHCIISLIAH.
2. CtpoeHue Oenka

3. [TonuMmepaszHas LiernHas peakuus

4. Pectpukuus

5. Dnexrpodopes

6. Busyannsanus pa3inu4HbIX TUIIOB TEHETUYECKUX MAPKEPOB

7. UacTpymMeHnTapuii

8. OCHOBBI CTATUCTHUKHU B TCHETHYECKOM MAapKHUPOBAaHUU.

Pa3znen 2. Hpmc.uaxmble ACIIEKThI UCITOJIB30BAHUA T’CHETHICCKUX MAPKEPOB

Tema 2-1. Boioenenue JIHK u3 paznuunvix munos oopaszyos
1. OcHoBnbie puHLMIb Beiaenenne JJHK u3 pacturensHoro marepuana

2. CYH_[CCTBYIOHII/IC METOAbI ITOBBINICHUA KOJIUYCCTBCHHOT'O 1 KAYCCTBCHHOI'O

Bbixoja JIHK nipu BeiienieHun U3 pa3iuyHbIX OOBEKTOB

3. PearenTsl U ux QyHKUIMHU UCTIONb3yeMble MpH BbiaeneHun JJHK
4. OneHka kadectBa BoiaeaeHHon [JHK

5. [IpuobpeTeHune npakTUYECKUX HaBbIKOB 10 BbiAeneHuto JJHK u3
BET€TUPYIOLIUX PACTCHUN

Tema 2-2. [lonumepasnas yennas peakyus
1. OcnoBuble mpuHUnb! [TT[P
2. CocTaB 1 BapMaTUBHOCTh PEAreHTOB B cMecH sl ipoBeaeHus [11[P
3. OCHOBHBIE THUIIBI TOJIUMEPA3 UCOIb3yeMbIX B TP
4. BeniecTBa oKa3bIBaroOIINUE BIUSIHUSA Ha nipoBeaenus [111P
5. [IpuobpeTeHue nMpakTUIeCKUX HABBIKOB MO TOCTAHOBKE MOJMMEPa3HOM
LIEITHOMN peaKiuu

Tema 2-3. benkosvie mapxepwvl. Tunuunsvie npodiemol
1. Tunbl OETKOBBIX MAPKEPOB
2. U3odepmeHTsI
3. 'omo- u reTepoayIeKchl H30()epMEHTOB y MOIHIOKYCHBIX T€HOB
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4. 3amacHble O€JIKU CeMsH, KaK TeHETUYECKIEe MapKephl

5. Dnextpodopes 3anacHbix 6enkoB. Pearentsl. UHCTpyMeHTapuid.

6. TunmuaHbIe TPOOIEMBI IEKTPOPOPE3BI 3aMACHBIX OEKOB. Bo3MOKHEIE
npuunHbL. [Tyt ycrpaneHus.

7. AIByXMepHBIi 251eKTpodhope3

Tema 2-4. Cucmemvi monexkynapHvix mapkepos RAPD, DAF, AP-PCR
1. OcHOBHBIE TPUHIIUIIBI PAOOTHI.
2. PeaktuBbl. UHCTpyMEHTapHil.
3. OCHOBHBIE pa3nuuusi cucteM reHetnuecknx mapkepos RAPD, DAF, AP-
PCR
4. JloctounctBa u Henoctatku RAPD, DAF, AP-PCR
5. [lony4eHust IpakTHUYECKHUX HABBIKOB B MHTEPIIPETALIMU MOJTYYEHHBIX
pEe3yNbTAaTOB MPH UCIOIb30BaHUU cucTteMbl RAPD mapkepos

Tema 2-5. Cucmemwvt monekynsapuvix mapkepos AFLP, RFLP
1. OcHOBHBIE TPUHILIUIIBI PAOOTHI.
2. PeaktuBbl. UHCTpymMEHTapui.
3. IIpe-cenektuBHas u cenektuBHas [1L[P.
4. Pacu€t BO3MOKHBIX BApUAHTOB aMILTU(UKAIIUN Ha CEIEKTUBHOM CTaluu
ITIIP y AFLP B 3aBUCMMOCTH OT UCIIOJIb3YEMBbIX ITPaiMEpPOB.
5. locrounctBa u Hegoctatku AFLP, RFLP.

Tema 2-6. Cucmemwvt monexynapHoix mapxepos SSR, SCAR, STS
1. OcHOBHBIE IPUHIIUITBI PAOOTHI
2. IlpuHnuribl pa3pabOTKU TeHETHYECKUX MapkepoB SSR
3. Pa3paboTtka reHetnueckux mapkepoB SCAR
4. IlpuHuumel pa3paboTKu reHeTHYecKux MapkepoB STS
5. Paznuunble cnocoOsl BU3yanu3au SSR mapkepos
6. OCHOBBI CTATUCTUYECKOW 00PAOOTKHU pE3yJIbTaTOB FEHETHUYECKOTO
MapKUpoBaHus (reHeTuuecKu cuemiennbie mapkepsl, PIC, LOD, pacuer
CXOJICTBa 0OPa3IloB)
7. octounctBa u Hegoctatku SSR, SCAR, STS

Tema 2-7. CospemenHnvie Memoobl CeK8eHUPOBAHUS
1. OcHOBHBIE TUTTBI CEKBEHUpOBaHUs. [IepBoe MOKoJIeHNE CHKBEHATOPOB.
2. Bropoe nokonenue cekBenupoBanus (454 FLX Titanium, [llumina HiSeq,

Solid 5500, 454 Junior, lon torrent)
3. TpeTbe NOKOJIEHHE CEKBEHATOPOB.

Tema 2-8. Cexsenuposarnue no Caneepy. Tunuunvle npobaemvl NpaKmuyecKko2o

npumMeHeHus
1. OcHoBHbIE NIPULIUIIBI CEKBEHUpOBaHUE 10 CaHTepy.
2. Tunuuneie HAOOPHI UCIIOJIb3YEMBIX ~ PEaKTUBOB U ux

BO3MOJKHBIE AJIBTCPHATUBBI.
3. [IloaroroBka MaTpHIbl AJsi CEKBEHUPOBAHUS
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NucTpymMeHTapuii

Tunuuneie mpoOieMbl cekBeHupoBaHus o CaHrepy.

4
5. KomnproTepHbIil aHaIN3 MOJTYy4aeMbIX pPE3yIbTaTOB
6
7

[lonydeHne MpakTUYECKHUX

HaBBIKOB B HMHTCPIPCTALIUN

MOJTy9YaeMbIX HETaTUBHBIX PE3yJIbTATOB U MOKWCK ITyTEH pEIICHHS
MTOCTAaBJICHHBIX TIPOOIIEM.

Tema 2-9 @paemenmuwiti ananuz. Tunuunvle npodIemMvl NPAKMULECKO20
NpUMEHEHUA.

ok wnE

(dbparMeHTHOM aHau3e
7. OcHOBHbIE ITPOOJIEMbI BO3HUKAIOIIKUE MPU MPOBEICHUN (ParMEHTHOTO

aHaJIn3a

Tema 2-10 J[HK-uunsi
1. OcHoBubie npuHIHIBl padboTel JJHK-unmnos
2. DArT texHomoruu u ux NpUMEHEHUS

3. JlocToMHCTBa M HEIOCTATKU CUCTEM I€HETUYECKUX MapKEpOB
ocHoBaHHbIX Ha JIHK-uyumax

OcHOBHBIE IPUHLIUTIBI (PPArMEHTHOTO aHAU3A.
Knaccudukanys MUKpOCATEIUIMTHBIX MOCTIEA0BATEIbHOCTEN
Jlo>kHbIE UMITYJIbCHI TIPU (PParMEHTHOM aHAIIU3E
ApTtedakTbl Tpu PparMEHTHOM aHAINU3E
[IpoToKOa PparMEHTHOIO aHAIU3A.
AOGCOIJIFOTHOE U OTHOCUTEIBHOE OIPEAEIICHUE PAa3MEPOB IIPH

4.3 Jlekuuu / npaKTHYEeCKUE 3AHATHS

Tabnuua 4
Coneprkanue JieKIM /TPAKTHYECKHUX 3AHATHIA M KOHTPOJIbHbIE MEPONIPUATHSA
Ne | HazBanme pa3neia, Ne u Ha3BaHue ®opmupyemble Bun Koxa-Bo
n TEeMbI KIU/MPAKTHYECKHX DMIETEHIHH  JHTPOJBHOIO  |OB U3 HUX
MUHAPCKHX) 3aHATHH [HAMKATOPbI)  PPONPHUSATHA  KTHYECKAas
roToBKA
Pa3nen 1. OcHOBHbIE MPHHIHKIIBI PA0OTHI FeHETHYECKHX MAPKEPOB
Tema 1-1. Ulekrmsa Nel
CuUKaIms Wcropust co3manust u
*MEHHBIX CHCTEM CHECHUSI TEHETHYECKUX - 2
HYECKHX MapKepoB  £poB. THIIBI MapKEpOB.
Uleximst No2
[Momumopduszm - 2
HUUYECKUX MapKepoB
Tema 1-2. Ulexumst No3
1. |Ocuosononararomue [MosekyaspHoe [TKoc - 1.1,
[UTTBI PaOOTHI uue JTHK u Genka. I[TIKoc - 1.3, Ananus 4
[YHBIX CUCTEM nonumepassoi nennoin | IIKoc - 7.1,  tonkpernsix
MUECKUX MAPKEPOB MU ITIKoc - 7.3,  pumii, MO3roBoii
[TIKoc - 8.1 HITYpM
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Uleximst Ned
OcHOBOMOJIArAIONINe
[TUTTBI PAOOTHI

[YHBIX CUCTEM
WYECKUX MapKEepPOB

Amnanuz
[OHKPETHBIX
AITMIT, MO3TOBOM

MTYpM

Pa3nen 2. [Ipukiiagnble acneKThl HCNO0Jb30BAHUS FTeHETHYECKHX MAPKEPOB

Tema 2-1. Beinenenue
W3 Pa3JIMYHBIX TUIIOB
LIOB.

HpaKTI/I‘IeCKOG 3aHATHUC

CemunapNel
(OCHOBHBIE TPUHLIUIIBI
nmeaus JJHK u3
ITETLHOTO MaTepuaa.
PCTBYIOIINE METOIbI
MICHUS

HECTBEHHOI'O U
TBeHHOTO Bhixojaa JIHK
BIJICJICHUY U3

[YHBIX OOBEKTOB.

[IpakTueckoe
ue Ne2 Cemunap Ne

IPeareHTHI 1 X

[T, UCTI0JIb3yeMbIE TPU
neauu JJHK. Ouenka
TBa BeiAeacHHON JJHK.
OpeteHue

[MYECKUX HAaBBIKOB I10
nmennto JJHK u3
MPYIOIINX PACTEHUI.

Tema 2-2.
Mepas3Has LerHas
(A

[TpaxkTrueckoe
ne Ne3 Cemunap Ne

(OCHOBHBIE MPUHITUTIBI
CocraB u
\TUBHOCTh PEareHTOB
CH JJIS IPOBEJICHUS
OCHOBHBIC THIIBI
Mepa3, UCIIOJIh3yEMBIX
P. BemecTra,
IBAIOIIME BIMSIHUE HA
cnenue IT1P.
OpereHue
[HYCCKUX HABBIKOB I10
wHOBKe IT11P.

I1IKoc-1.1,
c-1.3, IIKoc-7.1,
c-7.3, [TKoc-8.1

VYerHbli onpoc

2/2

YcTHbI onpoc

YcTHBII onpoc

2/2
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Tewma 2-3. benkoBsie
epbl. TunuyHbIE
TEMBI.

[IpakTrueckoe 3aHsATHE
femunap Ne 4

Tumbl GETKOBBIX

epoB. 3o epMeHTHI.

- U TETePOIYILICKCHI
EPMEHTOB Y

MOKYCHBIX TEHOB.

HbIC OCITKH CEMSTH KaK
WYECKHE MAPKEPBIL.

[MpakTHueckoe 3aHsATHE
femuHap Ne 5

rpodopes 3amacHbIX

B. PeareHTsl.
MHcTpymMEeHTapHid.
YHBIE TIPOOJIEMBI
podopesa 3anacHbIX

bB. Bo3moxHBIE

publ. 1lytn yctpanenus.
MEpHBI 31IeKTpodopes.

VYerHbli onpoc

Tema 2-4. CucreMsl
KYJIIPHBIX MapKepOB
D, DAF, AP-PCR.

[IpakTuueckoe 3aHsiTHE
femuHap Ne 6

(OCHOBHBIE IPUHIIUIIBI
rbl. PeakTUBBI.
pymenTapuii. OCHOBHbIE
[UUsl CUCTEM

WYECKUX MapKEPOB

D, DAF, AP-PCR.
DMHCTBA U HEJOCTATKH
D, DAF, AP-PCR.
"EHUS TPAKTUIECKUX
KOB B HUHTEPIIPETAIIUU
HEHHBIX Pe3yJIbTaTOB
[CTIOJIb30BAHUH CUCTEMBI
D MapkepoB.

VYcTHbI onpoc

Vel onpoc,
OJIJIEKTUBHAS
BICTTUTEIIbHAS
esATEeIbHOCTh

Tema 2-5. CucreMsl
KYJSIPHBIX MapKepOB
P RFLP

[IpakTnueckoe 3aHsATHE
‘femuHap Ne 7
(OCHOBHBIE IPUHIUIIBI
rbl. PEakTUBBI.
pymenTapuil. [Ipe-
TUBHAS U CEJIKTHUBHAs

[TpaxTrueckoe

ne Ne8 Cemunap Ne 8
Pacuér BO3MOKHBIX
\HTOB aMIUTH(UKAIIUU
nektuBHOM ctaguu [11[P
| P B 3aBUCHMOCTH OT
Ib3yEMBIX IPANMEPOB.
DUHCTBA U HEJAOCTAaTKU

>, RFLP.

YcTHBIN onpoc

Tema 2-6. CucreMsl
KYJISIPHBIX MapKepoB

[TpakTHueckoe

ne No9 Cemunap Ne 9

YcTHBII onpoc

VYcerHbll onpoc
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SCAR, STS

(OCHOBHBIE IPUHIUIIBI
rbl. [I[prHOUIIBL

OOTKU T€HEeTUYECKUX
epoB SSR. Pa3zpaboTtka
WYECKUX MapKEpOB

R. [TpuHIUTIEI

OO0TKM FeHEeTHUECKUX
epoB STS

[TpakTrueckoe
ue Nel0 Cemunap Ne

PaznuyHbie crIoCOOBI
p3ar SSR

epoB. OCHOBBI
CcTHYecKOoi 00paboTKu
BTAaTOB T'€HETUYECKOTO
ppoBaHusl (TE€HETUYCCKU
1eHHbIe Mapkepsl, PIC,
pacder CXoJIcTBa

110B). JloCTOMHCTBA U
cratku SSR, SCAR,

I1IKoc-1.1,
c-1.3, [1Koc-7.1,
c-7.3, ITKoc-8.1

Tema 2 -7. Ulexust Ne 5 OcHOBHBIE
EMEHHbIE METOIbI
HUPOBAHUS CEKBEHHUPOBAHMSI.
0€ ITOKOJIEHUE
PHATOPOB. BTopoe
TEHUE CEKBEHUPOBAHUS
FLX Titanium, lllumina
], Solid 5500, 454
r, lon torrent). TpeTse
IEHUE CEKBEHATOPOB.
Tema 2 -8. [TpakTrueckoe 3aHsATHE
EHUPOBaHUE 110 Cemunap Ne 11
EpY. (OCHOBHBIE IIPULIAIIBI
Tunuaxele HupoBaHue 1o CaHrepy.
poOIIEMbI YHbIE HaOOpBI
[MYECKOT0 Tb3YEMBIX PEaKTUBOB
EHEHUSI.

X BO3MOYKHBIE
PHATHBBIL.

[TpakTHueckoe 3aHsATHE

Cemunap Ne 12
[ToaroToBka MaTpUIIbI
€KBEHUPOBAHMS.
MHCcTpyMEeHTapHiA.
[BIOTEPHBIN aHAJIN3
HaeMBbIX PE3yJIbTaTOB.

HpaKTI/IlIGCKOC 3aHATUC

Cemunap Ne 13

YcTHBI#H onpoc 2
VYerHbli onpoc 4
VYcTHBIN onpoc 2
YcTHBIN onpoc 2
VYeTHBIi onpoc 2
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Tunuyabie TpPoOIEMBbI
HupoBaHus 1o Caurepy.
YeHHE MPAKTHUECKUX
KOB B MHTEPIPETALUH
HaeMbIX HEraTHBHBIX
[bTATOB U IMOMCK IMyTeH
HHSI TOCTaBJICHHBIX

1eM.

Tema 2 -9.

MEHTHEBI M aHaJIu3.
TunuyHbie TPOOIEMBI
[MYECKOI0

CHEHMS.

[IpakTuueckoe 3aHATHE
Cemunap Ne 14
(OCHOBHBIE MPUHLHUIIBI
MEHTHOT'O aHaju3a.
CUUKAUS
MUKPOCATEIUTUTHBIX
EIOBATEJILHOCTEM.

[IpakTrueckoe 3aHsATHE
Cemunap Ne 15
JloKHBIE UMITYJIBCHI TIPH
MEHTHOM aHaJIn3e.
(paxThl IpU

MEHTHOM aHaJu3e.

0KOJI (pparMeHTHOTO
13a. AOCOJIFOTHOE U
CUTEIIbHOE OIpe/iesieHHe
PPOB NP (pparMEHTHOM
13€.

OCcHOBHBIE TPOOIIEMBI
TKAFOIIHE TTPH

EICHUN ()parMEHTHOIO
13a.

VYcrHblii onpoc,
DJIIEKTUBHAS
bICIIUTEIIbHAS
ESITEIbHOCTD

Tema 2 -10. JHK-

[IpakTrueckoe 3aHATHE
Cemunap Ne 16
(OCHOBHBIE IPUHLHUIIBI
rel JIHK-uumno. DATT
JIOTUU U UX

eHeHus. JlocTOMHCTBA U
CTATKU CUCTEM
TEHETUYECKUX

EPOB OCHOBAHHBIX Ha

rayIax.

VYerHbli onpoc

VYerHbli onpoc

17




Tabmura 5

Hepeqeﬂb BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI'0 U3YYCHHUA TUCIIUILINHBI

Ne
n/n

Ha3Banue pa3zneina,
TEeMBI

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB VIS CAMOCTOSITEILHOTO
H3yYeHHs

Paznesn 1 OcHOBHBIE IPUHIH

bl pa00Thl FeHeTHYeCKHX MAPKEPOB

MIPUHIIUIIBI PAOOTHI
Pa3IMYHBIX CUCTEM
FEHETUYECKUX
MapKepoB

1 ([Temal-1 Vcropus co3gaHus U IPUMEHEHUS TEHETUYECKUX MAPKEPOB.
Knaccudukanms Mopdoioruueckue Mapkepbl. buoxumudeckue Mapkephl.
coBpeMeHHBIX cucteM [[{uTorenernueckue Mmapkepbl. Mapkepbl OCHOBaHHBIE HA
TeHETUUYECKUX nonumopdusme B mocnenosareabHocty JJTHK. Mono- u
MapKepoB MOJINTIOKYCHBIE MapKepbl. OCHOBHBIE MPUHITUIIBI PA0OTHI U

paznuuus. OcHoBa MoJIMMOpGhH3Ma TeHETUUYECKIX MapKEPOB
(ITKoc-1.1, TTKoc-1.3, ITKoc-7.1, ITKoc-7.3, ITKoc-8.1)

2 [Tema 1-2 OCHOBOMOJIAraIOINe MPUHITUIIEI pA0OTHI PA3TUYHBIX CUCTEM

OcHoBorosaratromue  [renerndeckux Mapkepon. Ctpoenue JJHK, npuHumne! permkanum,

TpaHckpurnuy Tpanciasaiuu. CtpoeHue 6enka. [Toaumepasnas
renHas peaknus. Pectpukius. Dnekrpodopes. Busyanuzamms
[PA3IMYHBIX THUIIOB T€HETHYECKMX MapKkepoB. IHCTpyMeHTapuii
(ITKoc-1.1, TTKoc-1.3, ITKoc-7.1, [TKoc-7.3, [1Koc-8.1).

Pa3nea 2. [lpukiaanble acne

KTbI HCII0Jb30BaAHUS 'CHCTUYCCKUX MAapKEPoOB

mapkepoB AFLP, RFLP

3 [Tema2-1 Brinenenue JIHK u3 pasnuunbix TUIoB 00pa3iioB. OCHOBHbBIC
Beinenenne IHK n3  mpunuune! Beiaenenue JJHK u3 pacturensHoro Mmarepuaiia.
Pa3IM4YHBIX TUIIOB Cy111ecTBYIONIME METO/IBI TIOBBIIIEHNS KOJIMYECTBEHHOIO U
00pa3LoB kadecTBeHHOro Beixoaa JJHK npwu Beiaenenun u3 pazandyHbix

00BEKTOB. PeareHThl 1 uX (GyHKIMU UCIIOJIb3YyEMblE NP BbIACICHUN

JIHK. Ouenka kauectsa BoigenenHou JJHK. [Ipuobperenne

MIPaKTUYECKUX HaBBIKOB 110 BelaeneHnto JJHK n3 Beretupyromux
acrenuit. (ITKoc-1.1, ITKoc-1.3, [TKoc-7.1, [TKoc-7.3, TTKoc-8.1).

4 [Tema 2-2 CocTaB ¥ BApHaTUBHOCTb PEAr€HTOB B CMECH JJISl IPOBEICHUS
[Tonumepasnas nennas [[ILIP. OcHoBHBIE TUIIBI TONUMEpa3 ucnoiab3yemsbix B [1LIP.
peaxus BeiectBa oka3bIBarolye BIUAHUA Ha niposenenus [111P.

[IproGpereHne NpakTUYECKUX HABBIKOB MO TOCTAHOBKE
nonuMepaznoit nenHoi peaxkiuu. (I1Koc-1.1, [TKoc-1.3, [TKoc-7.1,
ITKoc-7.3, [TKoc-8.1)

5 [Tema 2-3 Tunb GenkoBeIX MapkepoB. M3opepmenTsl. ['oMo-
benkoBble MapKepbl.  [F€TEPOYIIIEKCHl U30(DEPMEHTOB Y MOJMIOKYCHBIX T'€HOB. 3arlacHbIe
TunuyHble MPoOJIeMbl [OETIKU CEMsIH, KaKk TeéHETUYEeCKHe MapKephl. DieKkTpodopes
[IPAKTUYECKOI 0 3anacHbIX 0enkoB. Pearentsl. MHcTpyMeHTapuil. Tunuuxele
[IPUMEHEHUS MpoOIeMBbI 3JEKTPOoPOope3sl 3aacHbIX O0eaKoB. Bo3moxkHbIE

npuunHbl.  [lytm  ycrpanenus.  JIByxMmepHbIii  3neKTpodopes
(ITKoc 1.1, IMKoc-1.3, ITKoc-7.1, ITKoc-7.3, ITKoc-8.1).

6 [Tema2-4 OcHoBHble MpUHLUIB paboThl. PeaktuBbl. WHcTpymeHTapuid.
Cucremsl OcHOBHBIE pa3nuuMsl cUcTeM reHeruueckux mapkepo RAPD, DAF,
MOJIEKYJISIPHBIX AP-PCR. JlocrounctBa u Hemoctatku RAPD, DAF, AP-PCR.
mapkepos RAPD, [losyyeHnsl MPaKTUYECKUX HABBIKOB B MHTEPIPETALMM IOJyYEHHBIX
DAF, AP-PCR [pe3yNbTaTOB MpH UcHojb3oBaHuU cuctemMbl RAPD  mapkepos

(ITKoc-1.1, TTKoc-1.3, ITKoc-7.1, ITKoc-7.3, I1Koc-8.1).

7 [Tema 2-5 PeaktuBbl. THCTpyMeHTapuii. [Ipe-cenekTrBHAs U CENEKTUBHAS
Cucremsl [TLIP. Pac4ét BO3MOXHBIX BApMAHTOB aMIUIU(UKALIUU Ha
MOJIEKYJIIPHBIX cenexktuBHOU craauu [1L[P y AFLP B 3aBucumoctu ot

MCIIOIb3yeMBbIX MpaiiMepoB. JloctouncTa u HepoctaTk AFLP,
RFLP (ITKoc-1.1, TTKoc-1.3, ITKoc-7.1, I[TKoc-7.3, ITKoc-8.1).
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Tema 2-6

Cucrembl
MOJICKYJISIPHBIX
mapkepoB SSR, SCAR,
STS

[Tpuniuns! pa3paboTku reHeTnaeckux Mapkepo SSR. Pazpabotka
reHeTudeckux MapkepoB SCAR. [TpunHIuner pazpaboTku
reneTnyeckux Mapkepos STS. Paznnunbsle ciocoObl BU3yalu3aluuu
SSR mapkepoB. OCHOBBI CTATUCTUYECKON 00PaOOTKHU PE3yJIbTaTOB
FEHETUYECKOTO MAPKUPOBAHUS (T€HETUUECKH CICIIIICHHBIC
mapkepsl, PIC, LOD, pacuet cxoacTBa 06pasioB). JloctonHcTBa 1
Henoctatku SSR, SCAR, STS (I1Koc-1.1, [TKoc-1.3, [TKoc-7.1,
ITKoc-7.3, [1Koc-8.1).

Tema 2-7 [TepBoe mokoJIEHUE CUKBEHATOPOB. BTOpoe nokoneHue

CoBpemMeHHbIe MeTO 1Bl [cekBeHupoBanus (454 FLX Titanium, Illumina HiSeq, Solid 5500,

CEKBECHUPOBAHUSA 454  Junior, lon torrent). Tperbe TOKOJEHHWE CEKBEHATOPOB
(ITKoc 1.1, TTKoc-1.3, TTKoc-7.1, ITKoc-7.3, ITKoc-8.1).

Tema 2-8 OCHOBHBIE NIPULIKIIBI CEKBEHUpPOBaHUE 110 Canrepy. TunuuHele

CeKBEeHHUPOBaHUE I10
Conrepy. Tunuynsie

Ha60pBI HCII0JIB3YEMBIX PCAKTHBOB U UX BO3MOXXHBIC
AJIbTCPHATUBBI. HOILFOTOBKa MaTpulbl 4JI1 CCKBCHUPOBAaHM.

poOIeMbI WuctpymenTapuil. KomnbroTepHblit aHaIM3 0JIy4aeMbIX
[IPAKTUYECKOIO pe3yabTaToB. TUNIHMYHBIE TPOOIEMBI CEKBEHUPOBaHHS 110 CaHTEpY.
[IPUMEHEHUS [TomyuyeHne NPaKTUYECKUX HABBIKOB B MHTEPIPETALUN TOTY4aeMbIX
HEraTUBHbBIX PE3yJIbTaTOB U IMOMCK IyTEN PEIIEeHUs IOCTaBICHHbIX
po6aem (ITKoc-1.1, ITKoc-1.3, ITKoc-7.1, ITKoc-7.3, ITKoc-8.1)
Tema 2-9 Kiaccugukanys MUKpOCAaTENIMTHBIX TOCIIE10BaTEIbHOCTEM.

DparMeHTHbIN aHaNU3.
TunuuHble npoOIeMbl

Jlo)xHbIe UMITYJILCHI TIPU (PparMEeHTHOM aHanu3e. ApTedakTsl Ipu
(dparmenTHOM aHanmu3e. [IpoTokon pparmMeHTHOTO aHANTH3A.

MPaKTUYECKOTO AGCOIOTHOE U OTHOCUTENFHOE ONPE/ICIIeHNEe Pa3MEepPOB MpHU

[IPUMEHEHUS. (dbparmMenTHOM aHanwu3e. OCHOBHBIC MPOOIEMBl BO3HUKAIOIINE TIPU
npoBeacHUU  (pparmentHoro  anammza  (ITKoc-1.1,  ITKoc-1.3,
IMKoc 7.1, I[1IKoc-7.3, [1Koc-8.1).

Tema 2-10 DArT TexHOJOTUH U UX NpUMEHEHUS. JJOCTOMHCTBA U HEAOCTATKH

JIHK-unmibr CHUCTEM T'€HETUYECKUX MapKepoB 0CHOBaHHBIX Ha JIHK-unmax

(ITKoc-1.1, TTKoc-1.3, TTKoc-7.1, ITKoc-7.3, I1Koc-8.1)

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmnuma 6

HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTUBHBIX 06p330BaTe.ﬂbeIX TEXHOJIOTUH

Tema u ¢popma 3ausaTus

Knaccudukarus coBpeMEeHHBIX
CHUCTEM I'€HETUYECKUX MapKepOB
OcHoBoMONarauue NPUHIUIIBI
paboThI Pa3IMYHBIX CUCTEM

HaumeHoBaHHe HCNOJIb3yeMbIX H
HHTEPAKTHBHBIX 00Pa30BaTEIbLHBIX
TexHoJorui (popm 00yueHus)
AHanan3 KOHKPETHBIX CUTYalllid, MO3TOBOM

LITYpM
AHanan3 KOHKPETHBIX CUTYallUii, MO3TOBOM
LITYpM

T€HETHYECKUX MAPKEPOB

CucreMbl MOJIEKYJISIPHBIX MapKEPOB

RAPD, DAF, AP-PCR

®parMeHTHBIN aHAJIU3.
po0GJIeMbI MPAKTUYECKOTO

MMPUMCHCHUA

KonnexkTuBHas MpICIUTENbHAS
JIESATEIBHOCTD.

KonnexkTuBHas MpICIUTENbHAS
JIEeATEIbHOCTh. AHAIN3 KOHKPETHBIX
CUTyalui, MO3TOBOU IITYpM

Tunnunrie
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6. Texkynmuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 10
UTOraM OCBOCHUS TMCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WU HHbIE MATEPUAJIbI, HEOOXOUMBbIE J1JI
OLIEHKM 3HAHWH, YMEeHHUIl U HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH

IIpuMepHBIe BOIIPOCHI K YCTHOMY OIIPOCY

1) Onumure cxemy BoiaeneHust JJHK mist cienyronmx cenbcKkoX03sICTBEHHBIX KYJIbTYP:
KapTrodenb (TUCThI\KITyOHH), 371aKH (BEreTUPYIOIIee PaCTEHUI\3epHO), OBOIIHBIC KYJIbTYPHI.

2) OnummTe cxeMy MOCTaHOBKH MOJMMEPA3HON IIETTHOM peakiuy Mpyu MacCOBOM aHAIH3e/TIpU
WHAMBUIYAIbHOM aHAJM3€ EHHBIX CeJIEKIIMOHHBIX 00pa3IoB.

3) IlpoBenuTe CpaBHUTENBHYIO XapakTepucTUKy onoxumudeckux u JIHK mapkepos.

4) [IpoBenuTe CpaBHUTEIBHYIO XapaKTEPUCTUKY IPUMEHEHHSI B KAUeCTBE MapKepoB N30(EepPMEHTOB
U 3aIacHBIX OEJKOB.

5) IlpoBeaute cpaBHuTENnbHYIO Xapakrepuctuky RAPD u AFLP. 6) IlpoBeaute cpaBHUTENBHYIO
xapaktepuctuky SSR u ISSR.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA MPOMEKYTOYHYIO aTTECTAllUIO (3K3aMeH)

1) DArT TexHos0ruu u ux NpuMeHECHUS.

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

3) Brinenenune JIHK ans cnenyromux cenbcKOX03IHCTBEHHBIX KyJbTYp: 31aKH (BEreTHUpyoIee
pacteHuii\3epHo)

4) Brinenenune JIHK ans cnenyromux cenbcKOX03aHCTBEHHBIX KYJIBTYp: KapTodeib
(mrcThs\KITyOHU).

5) Beigenenne JIHK s cnenyromux cenbCKOX03HCTBEHHBIX KYJIBTYp: OBOLIHBIE KYJIbTYPBI.
6) 3amacHble OeNKH, Kak OMOXMMUYECKHE MapKEPHI.

7) N3odpepmenTsl. OCOOEHHOCTH IPUMEHEHHS U IETEKIUH.

8) Monexynspubie mapkepsl AFLP. Oco6ennoctu npumeHeHus. JlIOCTOMHCTBA U HEOCTATKH.
9) Monexymnspusie Mmapkepsl AP-PCR. OcobenHocTH puMeHeHus. JlIoCTOMHCTBA U
HEJIOCTATKHU.

10)  Monekynsipabie Mmapkepbl CAPs. OcoOeHHOCTH prMeHeHHs1. [IOCTONHCTBA U HETOCTATKH.
11)  Monekynspubie Mmapkepsl DAF. OcobenHocTr mpuMeHeHust. JJoCTOMHCTBA M HETOCTATKH.
12)  Monekynspubie Mmapkepbl IRAP. OcodennocTr priMeHeHus. JIOCTOMHCTBA U HETOCTATKH.
13)  Monekynspubie mapkepsl ISSR. OcobenHoCcTH TpuMeHeHus. IOCTOMHCTBA U HEIOCTATKH.
14)  Monekynspabie Mapkepbl RAPD. OcobeHHOCTH pUMeHeHusl. JJOCTOMHCTBA U HEIOCTATKH.
15)  Monekynsipubie mapkepsl RFLP. OcobenHocTr npuMeHeHust. JJoCTOMHCTBA M HETOCTATKH.
16)  Monekynspabie Mapkepbl SCAR. OcoGeHHOCTH TprMeHeHHs1. JlOCTOMHCTBA U HETOCTATKH.
17)  Monekynspubie mapkepsl SNP. OcoOeHHOCTH TprMeHeHusl. JlOCTOMHCTBA M HETOCTATKH.
18)  Morekynspabie Mapkepbl SSR. OcobeHHOCTH TIprMeHeHHs. JIOCTOMHCTBA U HETOCTATKH.
19)  Monekynspubie mapkepsl STS. OcoGeHHOCTH TpUMeHEHUs. JJOCTOMHCTBA M HETOCTATKH.
20)  Mopdonornueckue mapkepsl. [Ipumenenns. OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKH.

21)  TlommmepasHas LEMHAs PeaKilys B PSKUME PEaIbHOTO BPEMEHHU.

22)  Tlonumepa3sHasl LieTTHAs PEAKIIHS.

23)  Tommmepasnas nennas peakius. COLD-PCR (CO-amplification at Lower Denaturation
temperature-PCR).

24)  Tlonumepasnas nenHas peakius. LAMP (loop-mediated isothermal amplification).

25)  TlonmmepasHast nenHas peakuus. Acummerpuanas [TLP.

26)  IlonmmepasHas nenHas peakius. Bioxennas uiu rae3naosas [P (nested PCR)

27)  Tlomumepasnas nenHas peakims. mmyno-TTLP B peansHOM BpeMeHH.

28)  Ilonmmmepasnas nenHas peakuus. MuBepruposannas [11P.

29) IlonmmepasHas nenHas peakuus. KanensHast nudposas TP (digital PCR).

30) Ilomumepasnas uenHas peakius. Metuin-crierduanas [TLIP.

31) Ilomumepasuas nemnHas peakius. Mynbpruruiekcras TTLP.
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32)

ITonumepasHas LenHas peakuus.

OcobeHHOCTH IIpU UHAWBUIYAJIbHOM aHAJIN3C ICHHBIX

00pasIos.

33) Ilomumepasnas nemnHas peakipst. OCOOCHHOCTH P MacCOBOM aHaJIM3E.

34)  Tlomumepasuas nennas peaxius. [TIP miuHHBIX pparMeHTOB.

35)  Ilomumepasnas uenHas peakius. [IIP ¢ ropsunm craprom.

36)  Ilomumepasnas nenHas peaxius. [TLP ¢ 06paTHOM TpaHCKPHITIIUCH.

37)  Tlomumepasnas uernHas peakius. [P ¢ nepexpeiBaromumucs npaimepamu (overlap
extension PCR)

38)  Ilomumepasuas nenHas peakius. Coopounas ITLP (assembly PCR).

39) Ilomumepasnas nenHas peakius. Ctynenyaras [TL[P.

40)  TlomumepasHas nenHas peaxius. Tsepaodasuas ITLIP.

41)  Tlomumepa3sHas 1ernHas peakiusi. THIbI 30H70B Kcnoyib3yembie npu 1P B peasbHoM
BpPEMEHHU

42)  TlomumepasHas 1emHas peakiys. XearKa3o-3aBucuMast aMIuTuQuKars

43)  CexBenupoBanue o Canrepy. [IpoGiieMbl IPaKTUIECKOTO TPUMEHEHHS.

44)  CpasuurenbHas xapakrepuctuka AFLP u ISSR

45)  CpasuwurenbHas xapaktepuctuka AFLP u RAPD.

46)  CpaBuurenbHas xapakrepuctuka ISSR u RAPD

47)  CpasuwurenbHas xapakrepuctuka RFLP u ISSR

48)  CpaBuurenbHas xapakrepuctuka SSR u AFLP.

49)  CpaBuwurenbHas xapakrepuctuka SSR u ISSR

50) CpaBuutenbHas xapakrepuctuka SSR u RAPD.

51)  CpasuurenbHas xapakrepuctuka STS u ISSR.

52)  CpaBuurenbHas xapakrepuctuka STS u RAPD.

53)  CpaBHuTeNbHAsE XapaKTEPUCTHKA MAPKEPOB 3aMaCHBIX OCIKOB U M30(EPMEHTOB.

54)  CraTucTHYeCKHii aHAINU3 B IPUMEHCHUU TCHETHYSCKUX MapKEPOB.

55)  CraTHCTHYECKHii aHAIHU3 B IPUMEHECHUH TeHETHUECKMX MapKepOB. AHAIIU3 XU-KBaIpaT
56)  CraTucTHuecKuii aHAIN3 B MPUMEHCHUU TCHETHYSCKUX MapKepoB. BiusiHue cucteMbl
pPasMHOXKEHHUs1 Ha pa3HOOOpa3ue MOIMyJIsLUH.

57)  CraTucTHYECKHIi aHAIN3 B IPUMEHEHUU FeHETHUECKUX MapKepoB. BeIuucieHne yactor
ajuienen uid Ko-AOMUHAHTHOTO MapKepa.

58)  CrartucTiueckuii aHaINU3 B MPUMEHEHUU TCHETHUECKUX MapKepoB. BeIuucieHne yactor
ajuiesniel Juis JOMMHAHTHOTO MapKepa.

59)  CrartucTHuecKkuii aHaIU3 B TPUMEHEHUH IeHETHUECKUX MapKepoB. BeIuucieHne yactor
ajuienen Ui Ko-AOMUHAHTHOTO, MapKepa UMEIOLIET0 MHOXKECTBO aJlIeNeH.

60)  CraTucTHYeCKHii aHAINU3 B TPUMEHEHUH IeHETHUECKUX MapKepoB. BeIuucieHne yactor
ajuienen Uil JOMMHAHTHOTO MapKepa, UMEIOIEr0 MHOKECTBO aJuIEIIEH.

61) CraTucTHYeCKHil aHaIM3 B MPUMEHEHUH ICHETHYECKUX MapKkepoB. Jlpeiid reHos.

62)  CraTHCTHYECKHii aHAIN3 B IPUMEHCHUH T'eHETHYECKUX MapKepoB. 3aKkoH Xapau-
Baitn6epra.

63)  CraTucTiueckuii aHaIM3 B MPIMEHEHUU TeHETHUECKUX MapkepoB. Koadduiment
MHOpUINHTA.

64)  CraTucTHYECKHIi aHAINU3 B TPUMEHEHUN TeHETHUECKUX MapkepoB. Myrarmu. Murpamum.
65)  CraTHCTHYECKHIi aHAIHU3 B IPUMEHEHUH IeHETHUECKUX MapkepoB. OCHOBHBIC HCTOYHUKHU
W3MEHUYUBOCTH U UX MOCIEACTBUS.

66)  CraThcTHYECKHIA aHAINU3 B IPUMEHEHUH I'eHETHYECKUX MapKkepoB. PekomOuHanuu. OT6op.
67)  ®parmentHbIi aHanu3. OCHOBHBIE IPHHIUIIBI, TIPOOJIEMBI.

68)  IluToreHernveckue MapKepsbl.

69) Lurorenernveckue Mapkepbl. ['eHOMHas in situ THOpUAN3AIIHSL.

70)  Iurorenernueckue Mapkepbl. JnddepeHnnanisHoe OKpalBaHie.

71)  Hurorenernueckue mapkepsl. JnddepennnansHoe okpammBanue. C- O3HAMHT.

72)  lluroreneTwuecKkue MapKepbl. MOHOXPOMHOE OKpalHBaHHE.

73)  Uurorenernueckue Mapkepsl. [IpuroroBieHue npemnapaTos.
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74)  Lurorenernueckue mapkepbl. diayopecieHTHas in situ rHOpuAH3aLUS.

6.2. Onucanmne nmokasareseil 1 KpUTepueB KOHTPOJIS yCIIeBAeMOCTH, ONIMCAHUE
IIKAJ OlleHNBAHUSA

B 4 cemecTpe npeaycMOTpeH MPOMEKYTOUHBIM KOHTPOJIb MO AUCUUILTUHE «MOJIeKyIspHbIe
Y UTOTEHETHYECKUE MapKephD» B BUJIE IK3aMeHa.

Tabmma 8
OO01ree KoJIMYECTBO 0AJ1JI0B
KonnuectBo|Makcumanb Onenka
KpeANTOB | Hasl CyMMa HeynosnerBopur. | YaposnerBoput. | Xopouio OTnu4HO
OasmoB
Onenka ECTS
F2) |[FX(2+)] EQR) |DB+) | C@4) B(5) | A(B+)
4 144 menee 45 | 46-85 | 86-95 | 96-100 | 101-110 |111-120|121-142
Ta6nuna 9
Kpurtepun onieHnBaHus pe3yjibTaTOB 00y4eHUs
A OTan4HO - OJIeCTAIIME PE3YJIHTATHI C HE3HAUYNUTEIbHBIMU HEA0UETAMU
B OueHb XOPOIIIO - BBIIIE CPETHETO YPOBHSI, C HEKOTOPBIMU HEAOUETAMU
C Xopo11o - B I1eJIOM cepbE3Hasi paboTa, HO C psIOM 3aMeUaHuil
D Y IOBJIETBOPUTENBHO - HEIJIOXO, OJTHAKO MMEIOTCSI CePhE3HBIC HETOUETHI
E [TocpeacTBeHHO - pe3ynbTaThl YAOBIETBOPSAIOT MUHUMAIBHBIM TPEOOBAHUSIM
(mpoxoaHOM 6asT)
FX Y CIOBHO HEYAOBIETBOPUTENBHO - JIJIsl IPUCBOCHUS KpeauTa TpeOyeTCs BHITOIHEHNE
HEKOTOPOU TOTOTHUTEIBHONU paboThl
F be3ycnoBHO HEYIOBIETBOPUTENHHO - TPeOYyeTCs BBIMOIHEHHE 3HAUUTEIBHOTO 00BhEMaA
paboThl (JInOO MOBTOP Kypca B YCTAHOBJIEHHOM MOPSIKE, THOO OCHOBAHUE JJIS
OTYHCIICHUS)

Ilpumeuanue. I10J10KUTEJbHBIMH OLWEHKAMM, TIPH IOJYYCHHH KOTOPBIX KypC
(JtabopaTOpHO-TIPAKTHYECKUE 3aHITHS, CEMUHAPHI U TIP.) 3aCUUTHIBAIOTCS CTYJCHTY B
KadecTBe MPOoaeHHOTO, sBisitoTcs oneHku A, B, C, D u E.

bajubHas CTPYKTYpa OllEeHKHU U HIKAJIA OI[EHOK
[Tocemenwne 3anstuit —5* 1.0 + 19 * 1,0 = 24 Gaa
AxTHuBHas paborta Ha cemuHape — 19 * 2,0 = 38 6awtoB
VYcTHBIN JOKIa] Ha CEMUHAPCKUX 3aHATUSAX (HE OoJiee ABYX JOKJIAI0B 3a Kypc) 2* 5
= 10 6amioB
Hanucanue pedepara Ha 3alaHHYI0 TEMY (CaMOCTOSTENIbHasE pab0Ta MaruCcTpaHTa) -
70 6amnoB (oauH pedepar — 10 6amios)

Bcero — 142 6as1a

MaxkcumanbHas cymma 6amioB: 142 =24 +38 + 10 + 70
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MaructpaHT MOKET MOJYyYUTh 3a4eT «aBTOMATOM», €CJIM BBIMOJIHEHBI BCE
IPAaKTHUYECKUE PabOThlI, MOJOKUTEIBHO OLICHEHbI BBICTYIUICHHS Ha CEMHUHapax u
cyMMa HabpaHHBIX 6amioB coctaBisieT 110 u 6omee 6amnos.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecneyeHne JUCHUIINHbI
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Mockga : U3gatensctBo FOpaiit, 2021. — 161 ¢. — (Boiciiee o6pa3oBanue). —
ISBN 978-5-534-05619-8. — Tekcr : anexTponHsIi // Obpa3oBarenbHas miatdGopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/471466

7.2 JlonoJIHUTEIbHAS JINTEPATyPa

1. 'enetuka : yueOnuk 115 By30B / H. M. Makpymun, FO. B. [Tnyraraps, E. M.
MakpymvHa [u 1p.] ; Mo peaakumen a. ¢.-X. H. [u ap.]. — 3-e u3j., nepepad. u AO1I.
— Cankrt-IlerepOypr : Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-8097-5. — Texkcr
: DJIEKTPOHHBIH // JIaHb : 251eKTpOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/177828

2. Konnues, A. C. MonekynapHas 6uosiorus : yueonuk s By30B / A. C. Konuyes,
I'. A. CeBacthsiHoBa, 1. JI. [IBeTKkOB. — 5-€ u31. — Mockga : U3npatensctBo FOpaiir,
2021. — 422 ¢. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-13468-1. — Tekcer :
aneKkTpoHHbIN // OOpa3oBatenbHas miatdopma KOpaiit [caitt]. — URL:
https://urait.ru/bcode/459165

3. MonexkynspHas ouonorus. [Ipaktukym : yaeOHoe nocodue ams By3oB / A. C.
Konunues [u ap.] ; mox penakmueit A. C. KonnueBa. — 2-e u3n. — Mockaa :
NznarensctBo FOpaiit, 2021. — 169 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-12544-3. — Texcr : anexTpoHHbIi // O6pa3oBaTenbHas wiatdopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/475012

4. CenbCKOXO3SMCTBEHHAs OMOTEXHOJIOTHS: yUeOHUK JJ1s CTy. By30B / B. C.
[Ilesenyxa, E. A. Kanamnukosa, C. B. Jlertsipes ; pen. B. C. llleBenyxa. - M. :
Bricmias mkona, 1998. - 416 c.

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHEeT», HE0OXOAUMBIX IJIS OCBOCHHS TUCHUIIMHBI (MOAYJIs1)

1. www.genetika.ru Xypuan «bruorexHoaorus
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http://www.genetika.ru/

2. www.ippras.ru XXypuan «®u3nonorusi pacTeHUR

3. www.agrobiology.ru XXypaan «CenbCKoX03SIiMICTBEHHAST OMOIOTHS

4. www.cnshb.ru bubmmorexka BACXHIJI

5. https://biomolecula.ru

6. https://elementy.ru

7. http://plantgen.com/ — Kadenpa reHeTHKH 1 OMOTEXHOJIOTHH

8. http://www.mcx.ru/ - MUHHCTEPCTBO CEIILCKOIo X03sicTBa PD

9. http://bio-x.ru/ - UutepHeT-IOpTAI 0 OMOTEXHOJIOTHH

10. http://molbiol.ru — HWMuTepHeT-MOpTan IO KIACCHYECKOW U MOJICKYJIIPHOM
ounoaoruu

9. [lepevyeHb MPOrpaMMHOI0 o0ecriedeHns 1 HHPOPMANMOHHBIX CIIPABOYHBIX
cucTemM

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

2. http://www.rusbiotech.ru/data_base/ - baza nanaeix Pycouorex

3. http://www.biotechnologie.de/ - T'epmanckas uHbopMarmoHHas miarGopma IO
OMOTEXHOJIOTHH

4. http://bio-m.org/ I'epmaHckuii OMOTEXHOIOTHUYECKH KitacTep BioM

5. http://molbio.ru — baza nanHpIX 10 AJUIENSAM MOJMMOPQHBIX JToKycoB JJHK

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIUILIHHE

Tabmuma 10
CeneHus 00 00eCrie4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, JJa00PaATOPUSIMH

HaumeHnoBaHue cieniuaabHbIX OcHalleHHOCTh celUAIbHbIX IOMeIeHU I 1
NMOMEIeHUI ¥ MOMeIeHU 1JIs1 NMOMEIeHUH JJIs1 CAMOCTOATEIbHOM padoThI
€caMOCTOSITe/ILHOI padoThl (Ne yueOHOTO
Kopmyca, Ne ayinTopun)
1

JlekunoHHas ayquTopus, obopyaoBanHas |(CTyna co ctoaukoM 30 mT

JUIS IPOBEJICHUSI UHTEPAKTUBHBIX JEKIUH |(CTyJbsl C METANIMYECKUMU HOXKKaMU -16 1T

(37 yueOnslii kopryc, ayauropus Ne 212) |Cronsr 16 it

MonuTops! 16 T

Haymnuku 16

biok 16 mT

[xad 1 mr

Konnnunonep 1 mr

MHTepakTUBHAs KOMIbIOTEpHas Aocka Lumen- 1

VYyeOHble ayauTopuu Juid npoBeaeHuss  [CTyn co cToiukoM — 30 mr
cemuHapoB (37 yueOHblIif kopmyc, Ctyn — 3 it
aynuropus Ne 211) Cton ¢ Tym60ukoii SovLab - 2 T
Cton — 1 it
X 0JIOAUIBHUK aTiIaHT — | T
Jlocka marautHas — 1 mt
Moiika — | mT
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MuxkpoBoaHOBas eyb — | mT

[Tomermienue U1t caMOCTOATENBbHOM paboTs! (CTyil co cToMMKOM — 30 mT
(37 yuebnsrii koprryc, ayauropust Ne 211) |Ctyn — 3 mT
Ctoun ¢ Tym60ukoit SovLab - 2 mr
Cton — 1 it
X OJOIUIBHUK aTJIanT — | mT
Jlocka marautHas — 1 mt
Moiika — 1 T
MuKpOBOJIHOBAS 1eYb — | T

LlenTpanbHas HayuHasi OubImoTexa YUuTanbHbIN 3211

OGH_IG)KI/ITI/IG Komnara JJIs1 CaMOIIOAT'OTOBKU

11. MeToanyeckue peKOMEHIAIMH CTYIEHTAM 10 OCBOCHHUIO TN CIMILIMHBI

CamocTtosTenbHast paboTa CTYJEHTOB HaJl KypcoM «l eHeTHuecKue MapKepbD»
3aKJII0YAEeTCsl B CHUCTEMATHYECKON paboTe ¢ MHTEPHET-pecypcaMH M KOHCIIEKTOM
JIEKLIHU, MMOArOTOBKE K ceMUHapaM. Bce ClloKHbIe BOMPOCHI 0 TEOPUH U MPAKTUKE
pa30uparoTcs Ha CEMHMHApCKUX 3aHATHAX. 11 TUI0XO yCHeBaroluX CTYACHTOB
HEO0OXOIMMO OPTaHU30BbIBATh KOHCYJIbTAIUH.

Buabl 1 popmbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

CTyneHT, TNpOMYCTUBIIMA  3aHATHUS MO  YBAKUTEIBHOM  MpUYUHE
(moaTBepkmaeTCs JIOKYMEHTalIbHO) OTpabaTbiBaeT 3aHSATHE OJMH pa3 B BHUJE
HAIMCaHUA KOHTPOJBHOW paboThl Ha OTpabOTKe Mo rpaduky Kadeapbl, KOTopas
MIPOBEPSIETCS €TO MPETOIaBATEIIEM.

[TponymieHHYy10 JEKIHUIO CTYJCHT MOXET 0TpaboTarh mnociae opopMIICHUS UM
pykomnucHoro pedepara, mo TeMe KOTOPOro BIOCIEACTBHU MPOXOIUT cobeceioBaHme
C OCHOBHBIM JIEKTOPOM Kypca.

12. Meroauyeckue peKOMEHIALUHM MPENOAABATEIAM 10 OPraHU3aALMU 00yYeHUs
10 JUCHMILIUHE

B mpouecce ciymanust JeKIUil HEOOXOAMMO CO3AaBaTh PE3€pB BPEMEHHU IS
CTyJIeHTOB. HeymeHue caymarh JEKIMM OPUBOAWT K TOMY, YTO Yy CTyJEHTa
CO3/Ial0TCS  «aBpaJIbHbIE» TMEPUOABI YMCTBEHHOTO TpyAa, OCOOCHHO Tepen
sk3aMeHOM. CTYyJIEHTy HAJI0 YYUThCA AyMaTh HaJl KOHCIEKTAMH YK€ Ha JIEKIHH U
paboTaTh HaJl 3aMUCIAMU €KEIHEBHO XOTs Obl B TE€UEHHE IBYX 4acoB. PexomeHyeTcs
JIEIUTh KOHCHEKT Ha JBE PYOpUKH: B MEPBYIO 3aMUCHIBATH KPATKO H3JI0KEHHE
JIEKLIMH, BO BTOPYIO — TO, HaJ YEM HAJ0 MOAYMAaTh; CI0J1a HY’KHO 3aHOCUTH Y3JIOBBIE,
IJIaBHBIE BOITPOCHI.

1. CryneHty HEOOXOIUMO €XEAHEBHO YHMTaTh YUYEOHYIO WM HAyYHYIO
JUTEPATYpy 0O H3y4yaeMoll nucuuiimHe. YuTtaTh BHUMATENbHO W BAYMYHUBO
exenHeBHO 10—15 cTtpanun Hay4YHOU M HAYYHO-TIOMYJISIPHOW JIMTEPATYPHI.

2. CryaenTty He0OX0IMMO YMEJIO HalWTH 1O TJIaBHBIM HAy4YHBIM MpoOJieMam
(yH1aMEHTaJIbHbIE KHUTH, HAYYHbIE TPY/bl, a TAKKE IEPBOUCTOYHUKH.
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3. HeoOxogumo co3maBaTh ce0e BHYTPEHHHE CTHMYJIBI, KOTOpPHIC
HaIpaBJICHbl Ha JIOCTH)KCHHWE IOCTaBiIeHHON 1enn. Camoe WHTEepecHOe Bceria
KEJATeILHO OCTaBJISITh HA KOHEI] paOoTHI.
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4 Jlae kasaolt  paborii  crymenty weofxoammo mckate  HanGosee
PAMOHATBHEIC NPHEMB YMCTBEHHOIO Tpyaa, inferamn tpadapern 1 walroma,
HeolxoauMo RAXOTH BpeMa Ha 10, WTobu ryGoKo OCMBICAHTS CYUIHOCTE PakTOB,
SRICHUA, IAKOHOMEPHOCTEH, ¢ KOTOPMMM wmeer aeno. YMenm rayGme crymeHt
SAYMMBACTCH, TCM NPOYHEE Y HErO OCTACTCH B NAMXTH HOoBKIE MaTepuan. CryackT ue
AOMACH CTAPATECA JANOMHITS ~ 370 Gy/ICT HANPACHAS TPETA BPEMEHH,

Hporpasimy pazpadoras (u):

Tmsarys MLI, xana. Guon. sayx, gouent :
iy d -mgﬁt_zn!;'.
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PEIIEH3USA

Ha padouyo nporpammy aucuunnHbl b1.B.07 «MoJjiekyJ/isipHble H HUTOTeHeTHYECKHUE
MapKepbD»
OIIOII BO no nanpasienuio 35.04.04 — «<ArpoHomusi», HanpasJeHHOCTh «I'eHeTHKA,
ceJIEKIUS U CEMEHOBOACTBO» (KBATH(PUKALMSA BBIMYCKHUKA — MATHCTP)

TapakanoBeiM MBanom ['epmaHOBHYEM, TOKTOPOM OMOJIOTMYECKUX HAyK, MPOdeccopoM,
3aBeayromum kadenpoit ¢puznonorun pacrenuii PLAY-MCXA nmenn K.A. Tumupszesa (nanee no
TEKCTy PELEH3EHT), MPOBEACHA peleH3us pabouell mporpaMMbl AUCUMILTUHBL «MOJEKYJSIpHBIE U
mutorenernueckue mapkeps» OIIOII BO mno wnanpaBnenuto 35.04.04 —  «Aeponomusny,
HanpaBlieHHOCTh «['eHeTHKa, celeKIMSl U CEMEHOBOACTBO» (Marucrparypa), pa3paboTaHHOU B
OI'bBOY BO «Poccuiickuil rocynapcTBeHHbli arpapHblii yHuBepcurer — MCXA unmenun K.A.
Tumupssenay, Ha kadeape reHeTUKH, CEJIEKIIMM U CEMEHOBOACTBA (pazpadborunk — JuBamyk M.T.,
JIOLIEHT, KaHJ. Ouoj. Hayk). PaccMOoTpeB mpeicTaBiIeHHbIE Ha PELEH3UI0 MaTepuaibl, PELIEH3EHT
MIPUILENT K CIEAYIOIUM BBIBOJAM:

1. IlpenwbsaBneHHas  pabouas  mporpaMma  JUCHUIUIMHBI  «MOJEKyJsIpHbIE U
[UTOTEHETHUECKUE Mapkepb» (mamee mo Tekcty IIporpamma) coomeemcmseyem TpeOOBaHUIM
®I'OC BO mno nampasnenuto 35.04.04 — «Aeponomusiy. Tlporpamma codepoicum BCE OCHOBHBIC
paszensl, coomsemcmeayem TpeOOBAHUAM K HOPMAaTHBHO-METOAMYECKUM JJOKYMEHTAM.

2. llpencraBnennas B Ilporpamme axkmyansnHocms y4eOHOW MUCIUIUIMHBI B paMKax
peamm3anuu  OIIOII BO we noodresxxcum comnenuro — JTUCHUIIAHA OTHOCHUTCS K 4YacTH,
dbopMupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHH.

3. IlpeacraBnennsie B [Iporpamme wyenu TUCHUILUIMHBI coomeemcmgyiom TPeOOBAHUIM
®I'OC BO nanpasnenus 35.04.04 Aeponomus.

4. B cootBercTBUU ¢ [Iporpammoii 3a AucuumminHoi «MoJleKyJIsipHbIE U IUTOTEHETHYECKHE
MapKepbD» 3aKperuieHo S5 kKomneTeHuwil. ucuumimHa «MonekyJspHble W LUUATOT€HETHYECKHE
Mapkepb» U TpenacraBieHHas [Iporpamma cnocobna peanuzosams UX B OOBSIBICHHBIX
TpeOOBaHUSX.

5. Pe3ynomamul 00yuenus, npencTaBieHHble B [IporpaMme B KaTeropusix 3HaTh, YMETh,
BIAQJIETh coomeemcmeyom crneuuduKke W COAEPKAHUIO TUCLHUIUIMHBI U JeMOHCmPUpyiom
B03MOACHOCHL TIOJTYUEHUS 3aIBICHHBIX PE3YyJIbTATOB.

6. O0mas Tpya0o€MKOCTh JUCHMILIMHBI «MOJEeKyIsIpHble U IUTON€HETUYECKUE MapKepb»
coctaBnsieT 216 wacoB (6 3au€THBIX €OUHUI]), U3 HUX 4 yaca OTBEJAEHO I MPaKTHYECKON
MOJIFOTOBKHU.

7. WHdopMmamuss o B3aUMOCBSA3M HM3y4yaeMbIX JUCHUIUIMH M BONPOCAM HCKIFOYEHUS
nyOiIupoBaHUS B COJIEpP’KaHUU AMCLUUIUIMH coomeemcmeyem IEUCTBUTENbHOCTH. JlMCUUITIMHA
«MonekynsipHble M LUTON€HETUYECKHE MapKepb» B3aUMOCBSI3aHAa C JPYTMMU JIUCHUILUIMHAMHU
OIIOIT BO u VYuyebHoro mnana mo HamnpasieHuto 35.04.04 — Aeponomuss U BO3MOXXKHOCTBH
TyOJIMpOBaHUS B COJIEP’KaHUH OTCYTCTBYET.

8. IIpeacraBnennass IIporpamMmma  mpeamonaraeT  HCMHOJb30BAHME  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HWCHOIB3yeMbIe IMPU peaTU3alUHd PA3IUYHBIX BUIOB yueOHOU
pabotbl. @opMbI 00pa3z0oBaTEIbHBIX TEXHOJIOTHI_coomeemcmayom ciennuke AUCUUTUINHBL.

9. [Ilporpamma gucuuruiiHbl «MOJIEKYJISIpHbBIE M IIMTOI€HETUYECKHE MapKepbD»
MpeJoiaraeT 3aHITUS B UHTEPAKTHUBHOU (hopMme.

10. Bugsl, conmepkaHue W TPYAOEMKOCTh CaMOCTOSITEIbHOW paOOThl CTYJIEHTOB,
npezcraBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHHSIM K TOJTOTOBKE BBITYCKHUKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 35.04.04 Aeponomus.

11. IlpencraBnenHsle u onucanHble B [IporpamMme dhopmbl mexyweli olleHKH 3HaHUI (o1poc,
Kak B (¢opMe OOCYXKIEHHs OT/IEIbHBIX BOIPOCOB, TaK M BBICTYIUICHHMS] U ydacTHe B TUCKYCCHSX,
MO3TOBBIX HITYpPMaXx), coomeemcmsyrom cenu(rKe TUCIUTUTHHBI 1 TPEOOBAHUSM K BBIITYCKHHKAM.
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ANCTINTERHITS Bapiarmiof wocoe ywelnoro wixaa ~ BLB OTOC BO wanpasscinn 1504 4
Avpovasue,

12. Sopuia otenke e, ppescransemsie » Tporpasyic, coamsememyom cncaininge
ARCIMILAI 0 TPOOOBISIAM K BTV KRS,

1. Yuelno-meromreeckoe  ofecneweione  amcsmivmmim NPEACTARIEND:  OCHOMION
Aurepatypol — 2 perowmmk  (Gowoeadi  yuefank),  nomomurreaniod mireparypoll - 4
Fuevemonanne, Hirrepmer-pecypert — 10 ncroummos » coomeememayem Tpebosmnene ©F OC BO
Hanpanenns 35.04.00 Aspowosus.

14, Marepuamao-Texmuiocsoe  oficcmesenmne  ascanmming COOTRETSTRYET  Cheisdixe
ARCUATITHHE «MOIEKYAIPINEC I IITOCCIETHYONKIE MEPXCPale 1 ODCCHCBNAET HCHOILIOEIING
COBPEMCHIIMX 0GPDICAaTEARHEIX, B TOM YHCHE HHTSPAKTHRULIX MeTogon oDy Seins,

15, Memurweckne  pexosenamm CIYACHTEN M NCTOUNMECKIG  PERONCHIALIN
NPENDIARATCIAN N0 OPFARIIAN 0GYTENRE 10 JINCILITING SUOT (PECTARWIME O COUNPHKE
OGyNenRs 1o ancumunme «MONCKY AR 1t HHTOTCHETIMCCKIE MAPKEpPLLe.

OBIIHE BRIBOM

Ha cchiommsmn nposcicnnofi peucinsm MoWWO CHCBTH SIKTOWEMHE, wTO XapaxTep,
Cipystypa W concpmume  paloqeil  nporpaewi  usunmanes  oMosexyxspiiae W
HHTOremeTRSCckHe  Mapkepus  OJIOfl BO no  manpasachmo 350404 Azponoreus,
RABPABIACHHOCTE ./ eWemuna, Ceapnyms & CeMENMOOCISON {(xzameduxarnn  sryoximg
MarmeTp), paopsSoramnas Jususyxom MT, JoucHToM Yalexpu  TENCTHRW, CORCKimM W
CeMcHOBORCTRY, Rasul Omox. mayx, coommercreyer tpeGosmmmsv ®TOC BO, cospemenmun
mmmmmnmmumnwdmmyclmm
QOPMHPOBSIIE TNERACHHKX XaMIETENTNA.

Penemser: Tapaxason Hnas Cepaanoens, soxrop Gionorsecsnx mayx, npoeccop,
saseaywupsii kndeapolt usnoxocnn pacrersi PI'A et KA. Tinpanesa ; #
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