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BCTYNHUTEJIbHOI0 UCTILITAHMS JJISl MOCTYNAIONIAX B MATUCTPATYPY
10 HANpPaBJIeHUI0 NOAroTOBKH 35.04.03 Arpoxumusi ¥ arponoyBoBe/IeHUE
HANPABJIEHHOCTHb «ATrP03K0J0TrHYecKasi U MPaBOBasi OLIEHKA 3eMeJIb)»

. O01IMe moJ10KeHus

VY4ebnast mporpamMmma s TOCTYIAIOIINX B MAarUCTPATypy 1O  HAMPABICHUTO
35.04.03 Arpoxumusi U arporoyBOBE/ICHNE, HANIPABICHHOCTb MPOrpamMMbl Arpo-
HKOJIOTHYECKasi U TpaBoOBasi OIICHKA 3eMellb, OTPAXKAET COBPEMEHHOE COCTOSHUE
JTAHHOM HAyKH, BKJIIOYAECT MEPEUYCHb BOMPOCOB, OTPAHUUYUBAIOIINX HEOOXOAUMBIN
MUHUMYM OOBbE€Ma 3HAHUW IO OCHOBHBIM HAIPaBJICHUSM COOTBETCTBYIOILIETO MPO-
buns oOydeHusi, COACPKUT €€ BaXKHEHIINE pa3/ielibl, 3HAHHE KOTOPBIX HEOOXO M-
MO BBICOKOKBaJIM(UIIMPOBAHHOMY CIIELIUATIUCTY B 3TOM 00JacTH.

DK3aMEHYIOIUNCS Ha BCTYMUTEIHLHOM HDK3aMEHE B MarucTparypy I0JDKEH
MIPOJIEMOHCTPUPOBATh BBICOKHA YPOBEHB TEOPETUUYECKONH W TMPOQeCCHOHATLHOMN
MOTOTOBKH, TJTyOOKOE MMOHUMaHWE OCHOBHBIX KOHIIEHIUH, a TAKXKE YMCHHE MPH-
MEHSATh CBOW 3HAHUS JIJIS PEIICHHS HCCIICOBATEILCKUX M TIPUKIIATHBIX 3a/1a4.

1. Conepxanne

1. BBenenne. Hayuynbie 0CHOBbI HHTEHCH(PUKALIMHE 3eMJIeIeTUA C TOMOIIbIO
arpoXMMHUYECKHX CPeACTB

Nurencudukanus 3emiuenenus TpeOyeT UCIOJBb30BAHUS BCEro KOMIUIEKCA
bu3nUecKux, arpoXuMuIecKkux, MophodrU3HOIOTUYECKUX U OUOJOTUYECKUX Me-
TOJIOB KOHTPOJISI TIOYB M PACTEHUM, a TaKKE€ arpOXUMUYECKUX M OMOJIOTHUYECKHX
MIPUEMOB PETYJIMPOBAHUS YCIOBUN BBIpAIIMBAHUS CEIHCKOXO3SHCTBEHHBIX KYJIb-
Typ. CpelcTBa XUMH3AIIUN TOJDKHBI IPUMEHATHCS B CTPOTOM COOTBETCTBHH C JTHA-
THOCTHYECKHMHM TOKa3aTeIIMN 00€CIICUeHHOCTH PACTCHUM dJIEMEHTAMU MTUTAHUS,
B COOTBETCTBHHM C TIPOTHO3aMU ITOTOJIbI, TTOSBJICHUS BpEAUTEINICH, O0Ie3HeH U cop-
HSKOB. YUET BCEX ATHX IOKa3arelield U 00eCIeYuT Hay9HO 0OOCHOBAHHOE MX MPH-
MEHEHHE, MO3BOJIUT OTKA3aThCsS OT BHECEHHWsS HEOIMPABIAHHO BBICOKHX 103 YI00-
peHUi, UCKIIOYUTh HEHY)KHbIE 00paOOTKHA MECTUIUIAMU M PETYIATOPAMH POCTa
pactenuit. J[pyrumu ciioBamu, cienaeT OJIOK XMMHU3AIMU 3HAUYUTEIBHO Oosee pa-
[IUOHATHHBIM, 9TO 0COOCHHO BaYKHO TUTST arpod’KOJIOTHH.



2. XuMH4eCKH COCTAB M MUTAHUE PACTEHUI

Tema 1.1. Tunbl nuTaHUA pacTeHHid. XMMHUYECKHHA COCTAB M Ka4eCTBO
ypoxas. [lutanue Kak OJIMH U3 BaXXHEHIINX (aKTOPOB KU3HU U MPOJTYKTUBHOCTU
pactenuil. Bo3nyniHoe U KOpHEBOE MUTAHUE PACTEHUN U UX B3aUMOCBSI3b.

Ponp Makpo- 1 MUKpPO3JIEMEHTOB B MUTAHUU PACTEHHN. XUMUUYECKUN COCTaB
pacteHuidl. BnusHue yciaoBHii MUHEpaTbHOTO MUTAHMS HA COACpkKaHHE OENKOB,
KUPOB, YTIEBOJIOB U JIPYTMX BAXKHBIX OPraHUYECKUX U MUHEPAJIbHBIX COCIHUHE-
HHM.

CopnepkaHue ¥ COOTHOILICHHE HJIEMEHTOB MUTaHUSA B pacTeHUsX. buonoru-
YECKUW U XO3AMCTBEHHBIM BBIHOC NMUTATENBHBIX BEIIECTB CEIBCKOXO3MCTBEHHbI-
MU KyJIbTypaMu, TIOHITHE O KPYTOBOPOTE M OAIAHCE BEIIECTB B 3€MJIC/ICIIUN.

CoBpeMeHHbIE MPECTABICHUS O MOCTYIUICHUU MUTATEIbHBIX 3JIEMEHTOB B
pacTeHusi. AKTUBHOE M TTACCUBHOE TOTJIOIIEHUE 31eMeHTOB. M30uparenbHOCTh mo-
TJIOIICHUS] HOHOB PacTeHUSIMU, (PU3HOJIOTUYECKAs peakius cofiel (yaoOpeHuit).

3HadeHne BHYTPEHHUX (DaKTOPOB M BHEIIHUX YCIOBUM B TUTAHUU PACTECHUIN
Y UX B3aMMOCBs3b. BiMsiHME KOHIIEHTpalMu pacTBopa, ero pH, antoronnsma u ce-
HEpru3Ma MOHOB, (PU3MOJIOTUUECKON YPaBHOBEIICHHOCTH, TEMIIEPATYPHI, BIAKHO-
CTH TIOYBBI U JIpYyTrUX (PAaKTOPOB HA MOCTYIUICHUE MUTATEIBHBIX DJIEMEHTOB B pac-
TeHus. TpeOoBaHUs pacTEeHUH K YCJIOBUSIM MUTAHUS B pPa3IMYHbIC TIEPUOJIBI UX PO-
cta. Jlunamuka moTpeOJICHUS MUTATEIBHBIX BEIIECTB B OHTOrE€HE3E. Y CBOCHHE
PACTEHUSIMU MTUTATEIIbHBIX AJIEMEHTOB U3 TPYJHOPACTBOPUMBIX COCTUHEHUI.

3HaYeHUEe KUCIOTHOCTH, EMKOCTH TOTJIONIeHUs, 0ydhepHOCTH, COCTAaB U CO-
OTHOIIICHHS TIOTJIONIEHHBIX KaTHOHOB MOYBKI B Ipoiieccax TpaHnchopmaluu yao0-
pPEHUI U INTaHUS PACTECHU.

ATpoXHUMHUYECKHE TTOKA3aTEIN OCHOBHBIX THUIIOB IMOYB U IPUEMBI UX PEryJIH-
poBaHUS. ATPOXMMHUYECKUN aHAJU3 MOYB U OLIEHKA WX O0ECIEYEHHOCTH DJIEMEH-
TaMU TIUTAHUS JJI1 PACTCHHM, OmpeeseHus] MOTPEOHOCTH B yIOOPEHUSIX U KOP-
PEKTUPOBKU J103.

3. ArpoxumMu4ecKue CBOMCTBA H IJIOAOPOAUE MOYB

3.1. MuHepaJbHasi 4aCTh MIOYBbI
CocraB nouBsl. MuHepanpHas U OpraHUYeCcKas 4aCTH MOYBBI KAK MCTOYHUK
AJIEMEHTOB NUTaHus pacTeHud. ColepKaHue JIEMEHTOB IUTAHUS PACTEHUM B pas3-
JUYHBIX MMOoYBax. MOpPMBI XUMUYECKUX COEAUHEHHI B IOYBE, B KOTOPBIE BXOIAT
AJIIEMEHTHI TUTAHUS PACTEHUM.

3.2.0pranuyeckoe BelecTBO MOYB
Opranndeckoe BeIIecTBO MOYBBI M €0 3HaUCHHE I rogopoaus. CoaepxaHue

IMUTATCIBbHBIX BCIICCTB U UX JOCTYITHOCTDb PACTCHUAM B PA3HBIX ITOYBAX.

3.3. [loraoTute/ibHAA CIOCOOHOCTH MOYBbBI



Bunbr mornoTutensHON CIOCOOHOCTH MOYBBI, KX POJIb BO B3aUMOJICHUCTBUU
MOYBBI C YJIOOpPEHUSIMU W B MUTAaHUU pacTeHuil. OCHOBHBIE 3aKOHOMEPHOCTH,
OTIpENICIIAIONTNE XapaKTep B3aUMOJICHCTBUS yI00PEHUM C TOYBOM.

3.4. KucjioTHOCTH MOYB

3HaueHUe KUCIOTHOCTH, EMKOCTH MOIJIOIIEHUs, Oy(epHOCTH, COCTaB U CO-
OTHOIIICHUS TIOTJIOMICHHBIX KaTHOHOB IMOYBHI B MpoIleccax TpaHchopMauu yao0-
PEHU U INTaHUS PACTECHUM.
ATrpOXMMHUYECKHE MTOKA3aTEIH OCHOBHBIX TUIIOB TIOYB U MTPUEMBI UX PETYJIUPOBA-
HUSl. ATpOXUMHYECKHUI aHAIU3 MTOYB U OIIEHKA MX 00€CTIeYeHHOCTH 3JIEMEHTaMH
TMUTaHMS JIJIs1 PACTCHHM, OTpeieNieHUs] TOTPEOHOCTH B YAOOPEHUAX U KOPPEKTH-
POBKH J103.

3.5. U3BecTKOBaHUE KUCJIBIX N0OYB

M3BecTkOBaHME KHCIBIX MOYB. YCTpAaHEHHWE TOKCHYECKOTO JCHCTBUS ailio-
MUHHS ¥ Mapraniia. Koarynasmusi mouyBeHHBIX KOJUIOHWJIOB M YJydllleHHe (pu3ude-
CKHUX CBOMCTB IMOYBHI. BiinsiHue W3BECTH HA Pa3iioKEHUE OPTaHUYECKOro BEIIECTBA
¥ MOOWJIM3AIMIO MUTATEIbHBIX BEIIECTB MOYBHI. BiusHue n3BeCTKOBaHUS Ha (-
(beKTUBHOCTH y/I0OpeHuid. 3HaYeHNE M3BECTKOBAHUS B YCIOBUSX BO3PACTAIOIIECTO
YpOBHsI TIpUMEHEHUs yaoOpeHnid. bajgaHc KanbIus B CHCTEME TMOYBa-paCTEHUE H
MIPUEMBI €T0 PETYIUPOBAHMSL.

Omnpenenenre HYXXIa€MOCTH B U3BECTKOBAaHWHU. PacdeT 103 M3BECTH B 3aBHU-
CUMOCTH OT KHCIIOTHOCTH W TPaHYJOMETPUUYECKOTO COCTaBa IOYBBI, BUJA PaCTe-
HUM U COCTaBa KyJIbTyp ceBooOOpoTa. Buabl n3BecTKoBbIX ynoopenuii. Mcnoinb3o-
BAaHHWE OTXOJIOB MPOMBINIICHHOCTH ISl U3BECTKOBAHUS TIOYB. ATPOTEXHUYECCKUE
TpeOOBaHMSI K U3BECTKOBBIM YI0OPEHUSIM.

CriocoObl ¥ CPOKH BHECEHUSI M3BECTKOBBIX YJI00peHUU B MO4YBy. JmuTesnnb-
HOCTb JEWUCTBUSI M3BECTH. MEIHOPATUBHOE IMOJJIEPKUBAIOIIEE U OINEPEKAIOIICE
M3BECTKOBAaHHUE TOYB. D(PGHEKTUBHOCTh M OCOOCHHOCTH H3BECTKOBAaHUS IIOYB B
pa3nuYHBIX ceBOOOOpoTax. OleHKa pe3yabTaTUBHOCTH N3BECTKOBAHMUS.

4. Knaccuduxkanusi, COCTaB 1 0CO0CHHOCTH IPMMEHEHUSI MUHEPAJIbHBIX H Op-
raHMYeCKUX YA00peHnH

Kanaccudguxanusi MUHEPaIbHbIX M OPraHMYECKUX Y100peHuit

Knaccuduxanus ynoopeHuid. Y 100peHus: NpOMBIIIICHHBIE, MECTHBIC, MU-
HEpPAJIbHBIE U OPTaHUYECKHE, MPOCThIE U KOMIUIEKCHBIE, TPSIMOTO U KOCBEHHOTO
JICUCTBHSL.

A30THBIE y100peHus

Ponpb a3zota B xxu3HM pactennit. OCOOEHHOCTH MTUTAaHUSI PACTEHU aMMOHUA-
HBIM U HUTPATHBIM a30TOM.

Knaccuduxkarms a30THBIX yI0OpEHUI, NX COCTaB, CBOMCTBA M PUMEHEHHE.

®ochopHbIe y100peHus



Ponb dochopa B xu3HM pacteHuil. 3HaueHue GocPopHBIX yAOOpeHUl B
MOBBIIEHNHN YPO’KAEB B PA3JINYHBIX NOUYBEHHO-KJIMMATHYECKUX 30HAX.

Mectopoxnenust anatutoB u (ochoputoB B Poccum u apyrux crpaHax.
®docdopuThl U anaTUThl Kak cbipbe s pocharHol npomeinieHHOCTH. Knaccu-
dbuxanus pochopHBIX yI0OpEHUN, UX COCTaB U CBOMCTRBA.

Kanuiinbie ynoopeHust

Ponb xanus B KU3HHM pacTeHHM. 3Hau€HUE KAIUNHBIX yA0OpPEHHUI B MOBBI-
LIEHUN YPOKAEB B PA3JINYHBIX [IOYBEHHO-KIMMATUYECKHAX 30HAX.

KpyroBopot u 0anaHc kaiaus B NpUPOJIE U X03siicTBE. MecTopoKaeHus Ka-
JIMUHBIX COJIEU B PAa3HBIX CTPAHAX.

Knaccudukanus xanuifHbIX ynoOpeHHil, UX cOCTaB, CBOMCTBA U NMpPUMEHE-
HUE.

MuxkpoyaoOpenust

3HaueHUE MUKPO3JEMEHTOB B KU3HU pacTeHU. Y 10OpeHus, coaeprkalue

00p, Maprasen, Me/lb, MOJIUOJIEH, IMHK U JPYTHE MUKPOIJIEMEHTBHI.
KommiekcHblie ynoOpenust

[ToHsITHUS O KOMIUIEKCHBIX (CMEIIAHHBIX, KOMOWHHUPOBAHHBIX U CIIOKHBIX)
ynoopenusix. Ix 3KOHOMHYECKOE U arpOTEXHUYECKOE 3HAUEHUE.

CocraB, cBOMCTBa 1 OCOOEHHOCTH IPUMEHEHU S KOMIUIEKCHBIX YOOPEHUH.

Oprannyeckue ynoopeHust

Hago3. 3HaueHre HaBo3a U JIPYTrUX OPraHUYECKUX YAOOPEHHI B MOBBILIE-
HUW YPO’KAEB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp M ILTOAOpoaus moysB. HaBo3 kak
VMCTOYHUK 3JIEMEHTOB IIUTAHMS ISl PACTEHUM M €ro pOJjb B KPYrOBOPOTE NUTA-
TEJIbHBIX BemlecTB B 3emueaenuu. . H.IIpsHumHuKkoB 0 poin HaBo3a B CBSI3U C PO-
CTOM MPOU3BOJICTBA MUHEPAIBHBIX YAOOpEeHUI. 3HaUE€HNE HaBO3a KaK MCTOYHMKA
MOTOJHEHUS TIOYBBI OPTAHUYECKUM BEILIECTBOM, MOBBIIIEHUS 3PHEKTUBHOCTH MHU-
HEPAIbHBIX Y00peHUM

[ToacTuimounsli HaBO3. BUIbI MOJICTUIIKH, €€ 3HAYEHHUE, COCTAB U NIPUMEHE-
Hue. CrocoObl XpaHeHHsI HaBO3a, MPOLECCHl, MPOUCXOAAIIUE PU ITOM, UX OLICH-
ku. CTerneHn pas3noKeHns HaBo3a. XpaHEHHE HABO3a B HABO30XPAaHUJIULIE U B I10-
Je.

becriogcTriiounbli HaBO3, CBOKWCTBA M npuMeHeHue. [Ipurorosienue, xpa-
HEHUE M HCIIOJIb30BAHME MKUAKOTO U MOJYKUJIKOro HaBo3a. OCOOEHHOCTH €ro
MIPUMEHECHUS.

[Iomer nTun, €ro cocras, XpaHEHUE U NpuMeHeHue. Vcnonp30BaHne COJO-
MbI Ha yaoOpeHue. XuMUYECKU cocTaB coloMbl. TexHonorus u 3¢p(HEeKTUBHOCTh
MIPUMEHEHUS COJIOMBL.

Topd. 3anacer Topda B cTpane. Bunabl u Tumsl Topda, UX arpoXuMuiecKast
XapaKTEePUCTHKA. 3arOTOBKA U HCIOJIb30BaHUE TOP(HOB B CEIHCKOXO35HCTBEHHOM
POU3BOCTBE. Y clIoBUs A3 (PEKTUBHOTO UCIIONB30BaHUS Topda Ha yaoOpeHue.

Camporneny, uX XUMHUYECKHI COCTaB U UCIIOJIb30BAHUE Ha YI0OpEeHHE.

KommnocTsl u Apyrue opranuyeckue yaoopenus. Teopernyeckoe 000CHO-
BAHME KOMIIOCTUPOBAHUSA. XUMHUYECKUN COCTaB PA3JIMYHBIX KOMIIOCTOB. Y CBOCHHUE
pacTeHusMH a3zoTa, pocdopa, Kalus, MUKPOIJIEMEHTOB U3 KOMIIOCTOB. Mcnomnb30-



BaHUE TOPOJCKUX, MPOMBIIUIEHHBIX U CEIbCKOXO3UCTBEHHBIX OTXOJIOB Ha yN00-
pEeHHE U TEXHHUKA UX MPUTOTOBJIECHUS. POJIb KOMIIOCTOB B 3alIMIIIEHHOM TPYHTE.

3eseHoe yno0peHue. 3Hau€HUE 3€JIEHOIO yA00pEeHUs: B 00OTallleHUH IT0YBbI
OpPraHUYECKUM BEIIECTBOM, a30TOM U JIPYTUMU NUTATEIbHBIMU 3JI€MEHTAMU. 3HA-
YEeHHE 3E€JIEHOT0 yMOoOpeHHUs AJs MaJoIUIOAOPOAHBIX TecyaHbIX MouB. Pactenus,
BO3/IeTIBIBaEMbIC Ha 3eJIeHble ynoOpeHus (cuaepartbl). KomrmiekcHoe ncnosabp3oBa-
HHe 000OBBIX CHAEPATOB Ha KOPM U yaoOpeHue. Pasnoxxenue 3eneHoro yno0peHus
B ouse. [IyTu noBsieHus 3pPeKTHBHOCTH 3€TICHOTO yI00pEHusl.
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