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KoMnerennumn, popmupyembie B pe3yJibTaTe 0CBOEHUs Y4eOHOM AUCHUNIMHBI.

Kon Haumenosanue Nupukatop JOCTUXKEHUS KOMIIETECHIUU
KOMIIe- | KOMIIETEHIUH
TEHLIUU
OIlIK-1 CriocobeH pemaTh 3HAaTh: THITOBEIE 3324 MPOPECCUOHATBHON AEATEILHOCTH Ha
THUIIOBBIC 331a4H OCHOBE 3HAaHMH OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX U
npodeccHoHANEHON €CTECTBEHHBIX HayK ¢ IPUMEHEHHEM HH(POPMAIIMOHHO
JIeITeIbHOCTH Ha OCHOBE KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
3HAHUN OCHOBHBIX 3aKOHOB
MATEMATHYCCKHX H YMeTs: pemiaTh TUTIOBBIC 33/1a4H TPOQPECCHOHATEHON
CCTECTBEHHBIX HAyK ¢ JIeAITeIbHOCTH Ha OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
NpHMeHeH eM MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM
HHbOPMAITHOHHO WHPOPMAITMOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
KOMMYHHK%HHOHHHX Buaagers: nmpodeccnoHanbHON AEATENFHOCTH HA OCHOBE 3HAHUN
TEXHOJIOTHIA
OCHOBHBIX 3aKOHOB MAaTEeMaTHUECKUX M €CTECTBEHHBIX HAYK C
NprMEHEeHueM HHPOPMALTMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
CIIK-1 CIIK-1 Cnocoben CIIK-1.1 3HaeT coBpeMeHHbIE MPOOJIEMbI T€HETUKH PACTEHHIHA,

MPUMEHSTh COBPEMEHHBIC
NpEeJICTABICHUS O
CTPYKTYpPHO-
(GyHKIIMOHATBHON
OpraHu3aIyu
TEHETUYECKOHN MPOrpaMMBI
pacTteHuii, Mmeroaax
MOJIEKYJIIPHOM OWOJIOTHH,
TCHETHKU B OUOJIOTUH
pa3BUTHA B
npohecCHOHANTBHON
JESITeIbHOCTH

TEOPETUIECKHE OCHOBHI (DYHKITMOHUPOBAHUS PACTCHUN TIPH
Pa3IUYHBIX CUCTEMaX Pa3MHOKCHHUS.

CIIK-1.2 YMeeT npuMEHSATh TeHETHUECKUE METOIbI aHATH3a
MIPUPOJTHBIX TIOMYJISINI U TEHETUIECKUX KOJUTEKIIHA.

CIIK-1.3 Biasmeet HaBbIKaMu PEIICHUS TPAKTHYSCKUX 3a]1a4,
TPeOYIOMIMX MOJEKYISPHO-TEHETHYECKOTO MOIX0/Ia ¥ IPUEMOB
OHMOJIOTHH Pa3BUTHSL.




CIIK-2 CIIK-2 Cnocoben CIIK-2.1 3HaeT COBpEeMEHHBIC TeHETUICCKIE TEXHOIOT U,

WCIIOJB30BaTh WCTIOJIb3yEeMBIE TTPU paboTe C PaCTEHUSIMH.

COBpPEMECHHbBIC CIIK-2.2 YMeeT npUMEHSTh COBPEMEHHBIC TCHETHUCSCKUE
T€HEeTHYECKUE TEXHOJIOTHH | TEXHOJOTHH JJIS PEUICHHS TOCTABIEHHBIX 33/1a4, TPOTHO3UPOBATh
1 00OCHOBBIBATH MX Y OTIPENEISITh MMOTEHIINAT WX NCIIOIB30BAHMSL.

MIPUMEHEHUE B CIIK-2.3 BnazneeT HaBbIKaMU CPABHEHUS HCIIOJIb3YEMBIX
podeCCHOHATTEHOM TEXHOJIOTHH C YIETOM BO3MOXHOCTEH 1 COBpEMEHHBIX TPEOOBaHMIHA
JIESATEIIEHOCTH K oIleHKe 3()(EKTUBHOCTH ITpolecca.

Conep:xanue
AUCHHUTLTHHBI

Conep:kanue QMCHUIIMHBI (MO1YJIf)
1. CTpyKTypHO-QYHKIHOHAILHAS OPraHU3alMs TeHOMAa PpacTeHMid u
aHaau3 PyHKUMH resa.

CTpyKTypHO-QYHKIMOHAIbHAA  OPraHM3anMsA TEeHOMa  OJHO- U
IBYJOJbHBIX PACTEHUH HAa IpUMEpPE MOJAEIBHBIX PACTUTEIbHBIX OOBEKTOB:
(Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus
japonicus). IlpencraBieHne O TOMOJIOTHH W TOMEOJIOTMH, CHHTCHUH W
KOJIMHEAPHOCTH TE€HOMOB. [IpMHIMIIBI CPaBHUTEIBHOTO KAPTUPOBAHUS.
BryTpuBuaoBoi noaumMopdu3M reHoMOB PacTeHHUIA, METO/IbI aHAITN3A.

I'enom xJsiopomsiacToB M  MUTOXOHApHH. OCOOCHHOCTH OpraHU3alUU
XJIOPOIUIACTHOTO reHoma, KousblieBble MoJekynsl JHK. BapuabenbHocTb
pa3Mepa reHoma XJopoIUIacTOB U €€ NMPUYHUHBL. B3anmoeicTBrue aepHoro u
XJIOPOILIACTHOTO reHOMOB (Ha mpumepe saepHbix reHoB GUN-1,2,5 u PJ1®-
kapOokcuasbl). ['ensr RUDISCO. SImepHble TeHbI KaK PeryisTOpPbl SKCIPECCUU
XJIOPOIUIACTHBIX T'€HOB. JlokazarenbcTBa 9HJI0CUMOMOTHYECKOTO
npoucxoxaeHus miaactua. OcoOeHHOocTHM — opraHu3aiuu  Mr-reHoma,
KOHCEPBAaTMBHOCTb MT-TEHOB M BBICOKas BapHabeIbHOCTh B TMOPSJIKE HX
pacniosioxkeHus.  B3auMopencTBue  AIEpHOro,  XJOPOIUIACTHOTO  H
MHUTOXOH/IPHAJIbHOTO T€HOMOB.

MoOniabHble TeHeTHYeCKHe 3JJIeMeHTbl pacteHuil. KoHTponupyromue
JJIEMEHTBl PACTEHUM M UCTOpUs WX OTKpbITHsA, oT b. MakKnuHTOoK 10
Hacrosimero BpemMeHH. Acu Ds-anementsl Z.mays. Tumbl TpaHCIO30HOB
pacTeHUH M UX PacHpOCTPAHEHHOCTh B FT€HOMAaxX JIPYTruX pacTeHuil. Bnusaue
MOOMWJIBHBIX 3JIEMEHTOB HAa M3MEHEHHE T€HOMHOH CTPYKTYphl pPacTeHMH U
aKTUBHOCTHM I'e¢HOB. POojb TpaHCIIO30HOB B 3BOJIIOLIMM T€HOMOB PAacTeHUU U
TOPU30HTAIBHOM NIEepeHoce. MoJeKyIsipHOEe OOMAIIHUBAaHUE TPAHCIIO30HOB.
Bnusinue MOOWJIBHBIX 3JIEMEHTOB Ha HW3MEHEHHE TE€HOMHOW CTPYKTYpPBI
pacteHuii. Poib  TpaHCHO30HOB B  PETYJSIUM  AKTUBHOCTH  T'E€HOB.
MonekynspHoe OJOMAallHUBAaHUE TPAaHCIO30HOB. lcmonbp3oBaHue cucrem
Enhancer-Inhibitor system (En-1); Enhancer-Suppressor-mutator (Sp-
m);Activator-Dissociation (Ac-Ds)  mis  MapkupoBaHHS ~ TEHOMA,
KapTUPOBaHUS U YCTAaHOBJIEHUS QYHKIIMH IeHa.

TpaHncno3oHHbIl MyTareHe3 pacreHuil. TpaHCIIO30HBI KaK I'€HETHYECKUU
MHCTPYMEHT il uccienoBaHus (QyHKIMU reHa u Oenka. lcmonb3oBaHue
TPAHCIIO30HOB Ul HANpaBICHHOIO MyTareHe3a W WHAKTUBAllUM TE€Ha.
KiloHnpoBanue TreHOB ¢ TNOMOLIBIO «BBITATMBAHUSA 32 TPAHCIO30H.
OZHOKOMIIOHEHTHAsl CHCTEMa Ha OCHOBE Ac-dileMeHTa KyKypy3bsl ¢ CaMV
35S-nmpomotopom. JIByXxKOMITIOHEHTHasi cucteMbl Ac/Ds U npyrue cucteMbl




Tpancno30HoB. Mucepimonnbii T-/IHK u TpaHCmo30HHBI MyTareHe3 Kak
UHCTPYMEHT JJI CO3JaHUSl TPAHCTEHHBIX PACTEHUM, HCIOJIB3YEMBIX B
KauecTBE  MOJENM  Jis  u3ydeHuss  (YHKIUM  TeHa. BrigBieHnue
TpanchopmanToB B nonyisimuax 12 u T3. HeoOxoaumelii pasmep BbIOOpKH
JUIS  BBISIBJICHUS MHCEPIMH 10 IIeJIeBOMY TeHy. BblneneHue TreHOB,
MapKUpOBaHHBIX MHcepuuei. IIpenMyiiecTBa 1 HEAOCTATKU MHCEPLIMOHHBIX,
OMC-UHOYUUPOBAHHBIX M JEJIEHUOHHBIX MYTAaHTOB I pEUIeHHs 3ajad
(yHKIMOHATBHON T€HOMUKH.

MyTanuoOHHBIN aHAJIM3 IS U3yYeHusl PYHKUMU TeHoB MeToibl MpsiMOil 1
0oOpaTHOW TEHETHKH JJIsl YCTAaHOBJIEHUS (YHKIHHM T€Ha, COBPEMEHHBIC
oAxo/ibl. MapkupoBaHie TeHOMa MPOTSXKEHHBIMU JIETICIUSIMH, BbI3BAHHBIMU
obictpeiMu  HeliTponamu. IIpoexkt DEL-a-GENE — woBas crpareruss B
M3Y4eHUH (QYHKIMHM JyIJIUIUPOBAHHBIX TeHOB. IIpumenenue Merona
IF€HOMHOI'0 BBIUMTAHUS AJI1 KIOHUpoBaHUs reHoB. Mcnonbp3oBanue OMC-
WHIYIUPOBAHHBIX MyTallUi B MyTallUOHHOM aHaJH3e.

ONUTeHEeTUYECKUE MEXaHU3Mbl PEryJsiUU OKCIPECCMM TE€HOB U MX
O0COOEHHOCTH.

2. CucteMbl pa3MHOKEHHS PACTEHUI M UX FTeHETHYEeCKUH KOHTPOJIb .

XKuznennsle 1uKIIbl pacteHUd. ['eHeTnueckue 3¢GeKThl NpU BEreTaTUBHOM U
[I0JIOBOM  Pa3MHOXXEHHUH, TIpPU  CAMOONBUIEHMM W  HEPEKPECTHOM
omnonoTBopeHuu. HecoBmectumocts, ['erepomopdnas u romomopdHas.
OcHOBHbIE TPUHLHUIIBI (PYHKIIMOHUPOBAHUS IaMEeTOQUTHOW U CHOPOPUTHON
cucreM romomopdroit HecoBmectumoctu (SI). I'eHbl, KOHTpoaupyrolue
CHHTE3 pACIO3HAIOUIMX CyOCTaHIMH B TMBUIBIE W TKAaHU IECTHKA.
MHOXeCTBEHHbIE aJUIeJIM T'€HOB HECOBMECTUMOCTHM W MX TaIUIOTHIIBL.
MoneKysIpHO-TCHETUYEeCKNE MEXaHU3MBl TMPOSBICHUS TaMeTOPUTHOW W
COpPO(GUTHON CHUCTEM HECOBMECTHUMOCTH. ['€HbI, KOHTPOIUPYIOIINE CHUHTE3
pacrno3HaMMX CyOCTaHIIMHA B MBUIbIE U TKaHW MeCTUKAa. MHOXECTBEHHbIE
QJIEIM  TEHOB  HECOBMECTUMOCTM M HUX TaluIOTHNBL.  MexaHHu3Mbl
OJIHOJIOKYCHOM (S-nokyc) HECOBMECTUMOCTH: rameTopuTHas
HecoBMecTHMOCTh ¢ S-PHK-a3HbIM sxeHCKHM aetepmuHanToM (Solanaceae);
CHOpOo(UTHAsE HECOBMECTUMOCTD € S-TIIMKOMPOTEUHOBBIMU *keHCKUMH (SRK)
u myxckumu (SCR) nerepmunantamu, ponb SiRNA B perymsiun peakuuu
CaMOHECOBMECTUMOCTH. Myranuu reHoB HecoBMectuMoctd (SI) wu
nposiBieHue camo-comectumoctd (SC). TpancreHHas Mojenb HOTY4YEHHUS
CaMOHECOBMECTUMOCTH y MpHpoiHOTo camoomnbututens A. thaliana, smauenue
JAHHOTO DJKCIIEpUMEHTa JJI CO3JaHUs CaMOOIBUIAIOIIMXCS TPaHCTEHHBIX
pacteHuii. buonornyeckoe 3HAYEHHE HECOBMECTHMMOCTH B IOJJECPKAHUU
reTepO3UTOTHOCTH MOMYJIALNM.

JABYIOMHOCTh KaKk KpalHWH Cily4all IIpOSIBJICHUS HECOBMECTHUMOCTH.
CTpyKTypHO-(pYHKIMOHATbHAS OpraHu3anus IOJIOBBIX XpOMOCOM
IBY/ZIOMHBIX pacTeHuid Ha mpumepe Carica papaya, Silene latifolia 1 Rumex

acetosa. ['eHeTnuecKuil KOHTPOJIb MOAAEPKAHUA IBYJIOMHOCTH.

AnoMEKceuce — npupoaHas ¢opmMa BTOPUYHO-OECHOJOr0 pPa3MHOKEHHS.
Hctopus wu3yuenuss anomukcuca. Hapymenue mnpouecca ABOWHOTO
OIJIOJIOTBOPEHUS] Y IBETKOBBIX pAcCTeHUH Kak TNpUyYMHA 0Opa3oBaHuUs
arlOMUKTHYHBIX ceMsiH. OCHOBHBIE THIIbI allOMHUKCHCA, €r0 paclpOCTpaHEHUE
U SBOJIOLUOHHASA poiib. ['aMeTo(UTHBIM anmoMHUKCHC M HapylIeHHe Meio3a
(amomeito3) ®  COPOPUTHOTO C  y4acTHEM KIETOK HHTETyMEHTA.




I'enetnyeckuit KoHTpoNb anomukcuca. Myrantsl A.thaliana ¢ mapymenusmu
Mmeitoza (nzz; swil/ dyad)u oOpa3zoBaHHMe amOMHKTHYHBIX CEeMsiH. [ €HBbI-
KaHIUIAThl almOMUKCHCA. AINOMHKCHC M €ro IpaKTHYECKOe 3HAuCHHE.
ONUTCHETHYECKU MEXaHU3M TPOSIBIICHHS allOMHKCUCA Y MyTaHTOB agol1l04
KyKypy3bl 1 ag09 apadbupaorcuc. Ponbs u dhynkums 6enkoB Argonaute 1 RBR B
KOHTPOJIE Pa3BUTHS JKEHCKOTO TaMeTO(uUTA.

KoopauaupoBanHoe pa3BuTHE 3apojblimia u dHpocnepMma, rersl FIS2, FIE,
MEA, PHERES1 A.thaliana. I'eust MET1 u DME perysisitopbl 5KCIIPeCCHH
MarepuHckoro amiens reHa MEA B sHaocnepMme. SIBlieHME WMIOPUHTUHTA
MaTEpUHCKUX W OTIOBCKUX ajieled TMpu Ppa3BUTHH  DHIOCIEpMA,
SMUTCHETUYECKUI MEXaHU3M

3. N'enern4yeckue METOALI CEJICKI[MH.

[Momummongus.  MexaHU3Mbl ~ BO3HMKHOBEHMSI — IOJIMIUIOMJIOB U MX
Kjaccuukanus, aBTONONOJIUILIONBl U ajuionoiumiionasl. Ilonumionanoe
IIPOUCXOXKACHNE BaKHEHIIUX KyJIbTYpHbIX pacTeHuil. Ilaneononuruionnsl u
HEeOMOoJUIUION 1bl. Posib OTHaneHHoM rubpuan3auuy B BOSHUKHOBEHUN BU/JIOB,
PEKOHCTPYKIMSI T€HOMOB pacTeHHUil. SIBieHue rerepo3uca M THIIOTE3bl O
MeXaHU3Max ero mposiieHus. |'eHeTndyeckue 3PGEKTh MPU MOTUTLIOUIHIH.
Cynp0a AymIMIMpOBaHHBIX TI'€HOB Yy  aJUIONOJMILIONJOB. BinsHue
HNOJUIUIOUIN3AlMM HAa DSKCIIPECCUI0 T'€HOB Y aJUIONOJIMUILIOWJOB: SIBICHHE
3aMOJIKaHUS AYIUTMIIMPOBAHHBIX T€HOB (PELUIIPOKHOE U OpraHcienupuyHoe),
TUBEPCUPHUKALHS ¢byHKIMY, U3MEHEHUE YPOBHS DKCIPECCHUH.
ONWUreHeTUYECKU  MEXaHW3M  3aMOJIKaHus  reHoB.  CuHTeTHuYecKue
MOJUIIONIBl apaOUIONCUC JJIi U3YUEHHs SKCIPECCUU AYIUIMIUPOBAHHBIX
TE€HOB B psly INOKOJEHUH. Poip MNONUIUIONIUMM B SBOJIIOIMHM TE€HOMOB
pactenuii u BuAooOpazoBaHus. CTpyKkTypa aUIONOJUIUIOMIHBIX T'€HOMOB
MIIEHMIIBI, XJIOMYaTHUKA, TpUTHKaie, U Ap. [IpakTuueckoe Hcronb3oBaHUE
Pa3HbIX TUIOB MOJIUIIJIOUIOB.

AHeymionaus A pemIeHMs  3aJad  KapTUPOBaHUSA TeHOB.  TwHIbI
aHEeyIUIOu0B. MOHOCOMHBIN M HYJUIMCOMHBIN aHAIIN3 HA IPUMEPE MIIECHULIBI.
[IpuMepsl pUMEHEHUSI aHEYIUIOWIUH PACTEHHM B PELICHUM INPAKTHYECKUX
3a/1a4 TEHETUKHU U CEJIEKLIUN PACTCHUM.

lanmmonapsl ecTeCTBEHHbIE M HWCKYCCTBEHHBIE. METONbl MOJy4eHUs
rarioujIoB:  OJMU3HEIOBBIM  METOJ, TICEBIOTAMHs, HWHIYIIMPOBAHHBIN
aHJpPOTEeHE3 B KYJbTYpe MBUIbHUKOB, THOPUAM3AIUS C IPYTUMU BUIAMU H
CENIEKTHBHAsl ~ DIIMMHUHAIUS  XpPOMOCOM B THOPUTHOM  3apojblIIIe.
[IpakTHyeckoe HCIOJNB30BAaHUE W 3HAYEHUE TaIUIOMI0B B CEIEKLIMOHHOM
rpouecce.

[uTonaasmMaTuveckasi MY’KCKasi crepuibHocTh pacrenuii (LIMC).
Konsnesele u sumHeinnsle JIHK wmutoxonapuit pacrenuid. IloBTopel u
BHyTpUMOJIeKynspHast pekomOunamus. PHK-penaxtupoanune wmr-JJHK wu
XUMepHble TeHbl. Pob MT-xumepssix reHoB B nposiiennn LIMC. IMC kak




NpuUMep  B3aUMOJCHCTBUSA  SIAEPHBIX UM MUTOXOHJPHAIBHBIX  T'€HOB.
MonexkyasipHO-TeHETHYECKNE MEXaHH3Mbl BOCCTAHOBJICHUSA (HEPTUIBHOCTU
OBUIBLBI, TeHbI-BoccTaHoBuTenn ¢epruinbHoctu (Rf), ponms PPR Genkos.
Crnenuduunocts Rf-renoB k tuny LIMC. Tunsl uutornasmsl Kykypy3sl — T
(Texacckuit), C (wappya) u S (MongaBckuii) u nposiienue [[MC. Mexanuszm
neictBus reHoB-Bocctanoputenei [IMC Ha npumepe kykypyssl C- S- u T-
LUTOIUIA3MOM. ODKOHOMHUYECKOE 3HA4YeHHE MYTalUil MHUTOXOHIPHAIBHOIO
renomMa u npossieHus [MC. HWcnons3oBanue I[IMC B ceneKuMOHHOM
nporecce. ['eHeTnyeckass cxema IOJNyYeHHs] MEXIMHEHHBIX THOPHIOB Ha
ocHoBe  Mmyramuii [IMC u  BoccTaHoBUTENEH (bepTUITBHOCTH.
Pacnipoctpanenune npaktuyeckoro npumenenus sisnenHus LIMC B cenekiuu
CENIbCKOXO35MCTBEHHBIX KYJIBTYD.

CrnoHTaHHBIH M MHAYLVPOBAHHBINH MyTareHe3 y pacreHuil. SlnepHoie
U LUTOIIa3MaTtuyeckue mMyranuu. OCHOBBI 3aKOHAa IOMOJIOTMYECKHUX PSI0B
HacneACTBeHHOM u3MeHunBocth H.M. BasunoBa. MHaynmpoBaHHBIN
MyTareHe3 pacTeHuil GU3NYEeCKUMHU, XUMUYECKUMHU MyTareHaMu U TSDKEJIbIMU
MetaulaMd. CrHekTp Bo3HHMKaromux MyTtauuid. OcoOeHHOCTH BBIABICHUS
MHIYUUPOBAHHBIX MYyTallMH y pacTeHHi. OCHOBHBIE NPUHLMIIBI BBIIECICHUS
MyTallMd y  CaMOOIBUINTENEH, IEPEKPECTHUKOB M BETE€TaTUBHO
Pa3MHOKaeMbIX pacTeHUH. XUMEpPBI, CTPYKTypa XHUMEPHOIO pAaCTCHHS H
Cyib0a MyTaHTHOTO CEKTOpa B OHTOT€HE3E.

[uromiazmaTuyeckasi MY:KcKasi crepwibHOocTh pacrennii  (IMC).
Konbuesle u mnunennsle JIHK wmutoxonapuii pacrenuit. IloBTopel u
BHyTpuUMoOJIeKysipHass pexkomoOuHanusa. PHK-pemaktupoBanme wmrt-IHK wu
XxuMepHble TeHbl. Ponb MT-xumepssix reHoB B nposisinenun LIMC. IMC kak
IpUMep  B3aUMOJIECHCTBUSL  SIEPHBIX W MUTOXOHJPHAIBHBIX  T'E€HOB.
MonexyasipHO-TeHeTUYECKNe MEXaHU3Mbl BOCCTAaHOBJIEHUS (HEePTUIBHOCTU
OBUTBLBI, TeHbI-BoccTaHoBuTenn ¢epruinbHoct (Rf), poms PPR Gemkos.
Crnenuduunocts Rf-renoB k tuny LIMC. Tunsl nuronnasmsl Kykypy3sl — T
(rexacckuit), C (wappya) u S (MongaBckuii) u nposinenue LIMC. Mexanusm
neiictBusi reHoB-BoccTaHoBuTeneit LIMC Ha npumepe kykypyssl C- S- u T-
LUTOMJIa3MOM. DKOHOMHYECKOE 3HAUE€HHUE MYTallMil MHUTOXOHIPHUAIBHOTO
resoMa u nposisienus [IMC. HcnonszoBanue [IMC B cenekimoHHOM
npouecce. ['eHeTnueckas cxema IMOJIy4€HHS MEXIMHEHHBIX THOPHUIIOB Ha
ocHoe  myraumd [IMC wu  BoccraHoBuUTENEH (bepTUIBLHOCTH.
Pacnipoctpanenue mpaktudeckoro npumeHeHus sisieHus [IMC B cenekuuu
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

CrnoHTaHHBIH W MHAYUHMPOBAHHBIA MyTareHe3 y pacreHui. flnepHbie u
HUATOIUIa3MaTHYecKue MyTanuu. OCHOBBI 3aKOHAa TOMOJIOTMYECKHX PSIOB
HacineACcTBeHHOM u3MeHunmBocth H.M. BasunmoBa. MHaynuupoBaHHBIN
MyTareHe3 pacTeHU PU3NYeCKUMH, XUMUYECKUMHU MyTareHaMH U TsDKEJTbIMU
MeTtauilaMd. CHekTp BO3HHMKaromuX MyTauuid. OCOOEHHOCTH BBISABICHHS
MHIYUUPOBAHHBIX MyTalMui y pacTeHuil. OCHOBHBIE MPHUHIIMIIBI BBIIEICHUS
MyTallui y  CaMOOIIBUIMTENIEH, IIEPEKPECTHUKOB U  BEre€TaTUBHO




pPa3MHOKAaE€MbIX pacTeHUN. XUMEpPHl, CTPYKTypa XHUMEpPHOTO pAaCTE€HHs U
cyap0a MyTaHTHOTO CekTopa B OHToreHese. OCOOEHHOCTH T€HETHYECKOTO
aHajiM3a pacTeHUM W BBISABICHHS MYTaHTOB B MI1-, M2-, M3-nokoyieHusx.
I'enetnuecku  >(QQeKTHUBHBIE KJIETKM M HUX POJIb B  MPOSBICHUU
WHIYLUPOBAHHBIX MyTauud. Tumel MyTalMii U METOAbl HX BBIJICICHUS.
Xnopo¢unbHble 1 SMOpPHOIETANIbHBIE MyTalluu. PacTuTenbHbIe TECT-CUCTEMBI
JUIS OLICHKM MYTareHHOTO JEWCTBUSA Pa3IMYHBIX COCJUHEHHH U (HaKTOpOB
okpyxaromeid cpenpl. CeNeKIMOHHbIE JOCTHM)KEHHUS C HCIIOJIb30BAHUEM
METO/a MyTareHesa.

XpomMocoMHasi HHKeHepHs pacTeHMid. MaHUnyIsIUM XPOMOCOMHBIM
COCTAaBOM pPAaCTEHUU HA YPOBHE LIEJbIX T€HOMOB, OTAEIBbHBIX XPOMOCOM M HX
CETMEHTOB C IIETbI0 YBEITMYEHUS] TEHETHYECKOTO Pa3sHOOOPa3Hsl KYyJIbTYPHBIX
BHJIOB.

4. I'eHeTUKA NMMYHHMTETA PACTEHUI.

Ilonsitue mmmyHutera pacreHmil. Bxnag H.M. BaBumoBa B wu3yueHuu
npobnembl uMMyHHTETa. OCHOBHBIE BO30yAWTENN OOJE€3HEW W BpEAUTENH
pacrenuid. IIpakTnueckoe 3HaueHUE W3Y4YEHHS TE€HETUKH HMMYHUTETa
pacTeHui.

OcHOBHBIE THIBI HMMMYHHTETAa PpAaCTeHHH. BpOXIEHHBIM AaKTUBHBIN

UMMYHUTET — YCTOMYMBOCTh K OO0JIe3HH, KOTOpas 00ecreynBaeTcs
CBOMCTBAMHU PAaCTEHUM, MPOSBISIOIIUMHUCS Y HUX TOJIBKO B Cllydae HamaJIeHUs
natoreHa. TWUMbl aKTUBHOTO HWMMYHHTETa — HecHenu(puuHbli (0a30BbIii
UMMYHHUTET WJIW TOPU30HTAbHAS YCTOWYMBOCTb) U  CHEHU(PUUHBIHA
(BepTukanmpHas unu pacocnenuduyeckas ycTonuuBocTh). lIpuobpereHHbIN
UMMYHHUTET pacTE€HUH, OCOOEHHOCTH, OTJIMYUS OT HPUOOPETEHHOIO
MMMYHUTETA KUBOTHBIX.

MoJiekyJsIpHO-T€eHETHYECKHE  MEXaHM3Mbl  Hecnenu(pHYecKoro
BPOKJAEHHOI0 HMMMYHHUTeTa pacreHuMH. Penentopsl  BpOKIEHHOTO
HecnenupUIHOro UMMYHHUTETa U uX Juradjael. CTpykrypa penentopoBPRR.
Axtusupyromue wux juragasl PAMP, HAMP, DAMP—uyxepoanblit
Ouomarepuas, TONAaBIIMII Ha NOBEPXHOCTh KiIeTKH. KoHcepBaTMBHOCTH
peLenTopoB Hecnenu(pUYHOro HUMMYyHHTETa (Ha MpHUMEpe pPeLenTopoB
¢naremMHa pacTeHUM M KHMBOTHBIX). JlpyrMe KOMIIOHEHTbHI HUMMYHHOI'O
OTBETA.

5. I'eneTn4yeckue TEXHOJIOTMH PACTEHHH B pPelIeHHHU 32124 CeJIeKUHU H
CEeMEHOBO/JCTBA.

I'eHeTHuyeckasi MHKeHepus pacTeHuid. VcTopus monydeHus: TpaHCTEHHBIX
pacteHuil. Meroasl IMONMy4eHUsI TPAaHCTEHHBIX pacTeHuil. [Ipsmble MeTonbl
IIOJIy4EHUsI  TPAHCTEHHBIX  pacTeHUH. BekTopel Uil  I€HETUYECKOU
TpaHchopmaruu  pacteHuid. Co3laHHe KOMHTErpaTHBHBIX M OMHApPHBIX
BEKTOpPOB 1Jisi mepeHoca uyxepoaHoi JIHK. Mcnonb3zoBanue ceneKTHUBHBIX
MapKepoOB U PENOPTEPHBIX T€HOB.

O6nactu NMPUMCHCHUA TPAHCITCHHBIX paCTCHHﬁ. HonyquI/Ie Ka4C€CTBCHHO
HOBBIX IPOAYKTOB Ha OCHOBC TpPAHCI'CHHBIX paCTeHHﬁI C 3aMCIJICHUEM




CO3pPEBaHUs U KOHTPOJIMPYEMBIM CO3PEBAHUEM; YIIYUYIIEHHE IHUIIEBBIX U
TEXHOJIOTHYECKUX CBOMCTB; YCTOWYMBBIE K TepOMIMIaM; YCTOMYUBBIE K
HACEKOMBIM-BPEIUTENSIM; YCTOHUMBBIE K OOJIE3HIM U JIp.

MoJiekyJsIpHO-TeHEeTHYECKHE MapKePbI B pelIcHUH (DYHIaMEHTAIBHBIX U
MPAKTUYECKUX 3a/1a4 TCHETUKHU U CEJICKIUU. TUIbl FTEHETUYECKUX MAPKEPOB.
Meroabl co3anusi reHETHYECKUX MapkepoB. OCOOEHHOCTH MPUMEHEHUS
TEHETUYECKUX MapPKEPOB B PELICHUU FCHETUYECKUX U CEJIEKIIMOHHBIX 3a/1a4.
Mapkep-onocpeioBaHHas cenekius pacteHui. [I[puHIMIBEI TeHOMHOM
cesieknu pactenuid. [IpakTuueckue mpuMepsl IPUMEHEHUS METOJI0B
MAapKEpPHON U TEHOMHOM CEJIEKIIUU PACTECHHIA.

3HaHuA, yMeHUS U
HABBIKH,
nojy4aembie B
npouecce U3y4eHHus
AUCHHUILIMHBI

3HaTh : OCHOBHBIC ITIOHATUS MAaTEMAaTUYECKOW CTATUCTUKU;CYLIHOCTh
(U3MOJOTrMUECKUX MPOLIECCOB, MPOTEKAIOIUX B PACTUTEILHOM OpraHU3Me,
UX 3aBUCUMOCTb OT BHEUIHUX YCJIOBHUM U 3HaUEHUE JIJISl IPOAYKLIIHOHHOIO
pouecca,

Teoputo 0 KJIETOUHOM YpOBHE OpPraHU3alMM KUBOM MaTepuH, pa3BUTHUH,
BOCIIPOU3BOJICTBE, CTPYKTYPE KJIETOK, BBITIOIHAEMBIX HMU ()YHKIIHSX;
yMmeThb: Mcnonb30BaTh MaTeMaTHKO-CTATUCTHUECKUE METO/IbI 00pabOTKU
9KCHEPUMEHTAIbHBIX JaHHBIX B OnMojoruu; PaboTatk ¢ MUKpOCKOIIOM,
IIPaBUIIBHO OTOUPATh U (PUKCUPOBATH PACTUTEIbHBIN MaTepuall, U3rOTOBISThH
BPEMEHHBIE U IIOCTOSIHHBIE NIPENaparsl,

BJIa/IeTh: OCHOBHBIMU METOJAMU LIUTOJIOTUYECKOTO aHAIN3a;
Pacnio3naBaTh KyJnbTypHBIE U JUKOpAcTyIue pacteHus; Onpenensarsb
MHTEHCUBHOCTD MTPOLIECCOB KU3HEEATEIILHOCTH Yy Pa3HbIX BUJIOB
CEJIbCKOXO35MICTBEHHBIX PACTEHNU, yCTOWYUBOCTD PACTEHUM K JEH-

CTBUIO HEOMAronpusITHLIX (pakTopoB; [IpuMEHATh PU3NKO-XUMHUYECKHE
METOJIbI ISl YCTAHOBJIEHUS 3aKOHOMEPHOCTEN Pa3BUTHUS PACTEHUM.

O0nem
JMCIMILTMHBI "
BH/LI yueOHoi
padoThI

4.1. CTpyKTypa M CUUILIHHBI

Buj yuedHoi# pa6oThl Bcero

OO0mas TpyI0eMKOCTh JUCIUILIMHBI Bcero (B 3.€.), B TOM 43.e.

HUCJIC!:

Jlexmmn 36

[IpakTHueckre 3aHATHs, CEMUHAPEI 32

CamocrosiTenpHas pabota Bcero (B akaj. 9acax), B TOM 76
qHCIIe:

OK3aMeH

OO6mrast Tpy10€MKOCTh JUCITHTLTAHBI 144




HUcnonb3yemble

pecypchl http://fizrast.ru/sitemap.html
unpopmanuonno- | http://www.don-agro.ru
TesiekoMmyHukanu | http://xn-80abucjiibhv9a.xn-plai/
OHHOIA ceru | http://www.agroxxi.ru/ (PT'B)
«Internet», http://elibrary.rsl.ru Hayunas snektponHast 6ubimorexka
undopmanuonnsie | http://elibrary.ru/default.asp  Poccuiickast HanuoHaibHas OHOIHOTEKA
TEeXHOJIOTHH, http://primo.nir.ru http://nbmau.rudnexkrponnas oudanoreka Poccuiickoit
NporpamMMHbIe roCcyJIapCTBEHHOU OMOINOTEKH
cpeacTBa u
HH(OPMAIHOHHO- Hassanue pecypca _ CCLIJIKa_/ILOCTyH
CHPABOuHBIE DnekTponHas Oubanoreka onnaiin «Exunoe okHo k | http://window.edu.ru
CHCTEMBI 00pa30BaTelIbHBIM pecypcamy
«Obpa3oBatenbHbIN pecypc Poccun http://school-collection.e
denepanbHbIi 00pa30BaTEIbHBIN TOPTAT: http://www.edu.ru —
YUpeXJIeHUs, IPOrpaMMbl, CTaH1apThl, BY3bI,
tecthl EI'D, THUA
denepanbHblii IEHTP HHOOPMAITHOHHO- http://fcior.edu.ru -
oOpazoBarenbHbIX pecypcoB (PIIMOP)
OBC "KOHCVYJIbTAHT CTYJIEHTA". http://polpred.com/news
DieKTpoHHAs1 OMOJIIMOTEKa TEXHHYECKOTO By3a
U3znarensctBo «JlaHby. DIeKTpOHHO- http://www.studentlibrar
O6uOIMOTEeYHAs CUCTEMA
Pycckasi BupTyasibHas OuOIMoTeKa http://rvb.ru —
KabuHeT pyccKoro si3bIKa U JIMTEPaTyphl http://ruslit.ioso.ru —
HannoHanbHBIN KOPITYC PYCCKOTO S3bIKA http://ruscorpora.ru —
U3znarensctBo «Jlauby. DneKTpoHHO- http://e.lanbook.com -
6ubnoTeyHas cucreMa
Exxenenenbauk Hayku u oopaszoanus lOra Poccun | http://old.rsue.ru/Acaden
«AxkazeMusay ex.htm
Hayu4nas snextponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx
DnexTpoHHo-0nbmoreuHas cucreMa [PRbooks http://www.iprbookshop.
DNEeKTPOHHO-CIPAaBOYHASI CHCTEMA JOKYMEHTOB B http://www.informio.ru
ctepe oopazoBanus «MHGOpMUOY»
WudopManmoHHO-NIpaBOBasi CUCTEMaA CereBas BepcHs, 1OCTYI
«KOHCYIBTaHT-TUTIOC) KOMITBIOTEPOB B KOPIIOPA
Narl'y
WNupopmannonHo-npasosast cucrema «I"apant» CereBas BepcHs, 10CTyIl
KOMITBIOTEPOB B KOPIIOP3
Uarl'y
DeKTpoHHO-01OIMoTeyHast cucrema «HOpai» https://www.biblio-onlin
@opMbI  TEKYIIEro | TECThI, KOHTPOJIbHBIC PAOOTHI.

U py0e:KHOro

dopMa HTOrOBOIO
KOHTPOJIA

3 cemecTp — 3K3aMeH

CocraBurens: K.c.-X.H, npodeccop UI.b. Xamerynsros
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