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BCTYIHUTEJIbHOI0 MCIIBLITAHUS JJIS1 MOCTYNAUIAX B MATUCTPATYPY
10 HANPAaBJIeHUI0 NOAT0TOBKH 35.04.03 Arpoxumusi ¥ arponoYBoBeIeHUE
HANPABJIEHHOCTh «ATPO3KO0JIOTMYECKAs U NPABOBAasi OLIEHKA 3eMeJIb)

. O01Me moJ1oKeHus

VYyeOHast mporpaMma Jijisi HOCTYHAIOMIMX B MAaruCTpaTypy MO0 HAIpPaBIICHUIO
35.04.03 Arpoxumusi U arporoyBOBE/ICHHE, HANIPABICHHOCTb MpOrpamMMbl Arpo-
HKOJIOTUYECKAsi U IMpaBOBasl OLIEHKAa 3€Mellb, OTPAKaeT COBPEMEHHOE COCTOSIHHE
JAaHHOW HAayKH, BKJIIOYAET NEPEeYeHb BOMPOCOB, OIrPaHUUYMBAIOIINX HEOOXOIUMBIN
MUHUMYM 0Ob€Ma 3HAHMN IO OCHOBHBIM HAIPABJIEHUSIM COOTBETCTBYIOLIETO MPO-
¢buiist 00ydueHUsl, COIEPIKUT €€ BaKHEHIIME pa3zelibl, 3HAaHUE KOTOPBIX HEOOXO1H-
MO BBICOKOKBaJIM(UUIHUPOBAHHOMY CIIELUATIUCTY B 3TOM 00JacTH.

DK3aMEHYIOIUNCA HA BCTYMUTEIBHOM JK3aMEHE B MarucTpaTypy IOJIKEH
IPOJIEMOHCTPUPOBATh BBICOKU YPOBEHb TEOPETUYECKOW U MPOPECCHOHATBHOU
MOJITOTOBKH, TITyOOKOE MOHMMAaHHE OCHOBHBIX KOHIIEMINI, a TaKKe YMEHHUE MpH-
MEHSITh CBOM 3HAHUSA IS PEIICHHUS UCCIIE0BATENbCKUX M MPUKIIAIHBIX 3a/1a4.

1. Conepxanne

1. BBenenne. HayuyHbie 0CHOBbI HHTEHCH(PUKALMHI 3eMJIeIeJ U C TOMOIIbIO
arpoXMMHUYECKHX CPeACTB

Nurencudukanus 3emiuenenus TpeOyeT UCIOJIb30BAHUS BCEro KOMIUIEKCA
bu3nYecKuX, arpoXuMuIecKknx, MophodU3HOIOTUYECKUX U OUOJOTUYECKUX Me-
TOJOB KOHTPOJISI TIOYB M PACTCHUH, a TaKXKE arpOXUMHUUYECKUX M OMOJOTHYECKHX
MIPUEMOB PETYJMPOBAHUS YCIOBUM BBIPAIIMBAHUS CEIbCKOXO3SHCTBEHHBIX KYJIb-
Typ. CpelcTBa XUMH3AIIUN JTOJDKHBI IPUMEHATHCS B CTPOT'OM COOTBETCTBHH C JTHA-
THOCTHYECKHMHM TOKa3aTeIIMNU 00€CIICUeHHOCTH PACTCHUM dJIEMEHTAMU MTUTaHUS,
B COOTBETCTBHHM C MPOTHO3aMU ITOTOJIbI, TTOSIBJICHUS BpeAUTENeH, O0Ie3Hel u cop-
HSKOB. YUET BCEX ATHX TOKa3arelield U 00eCIeYuT Hayq9HO 00OCHOBAHHOE MX MPH-
MEHEHHE, MO3BOJIUT OTKA3aThCsS OT BHECEHHWs HEOIMPABIAHHO BBICOKHX 103 YI00-
peHUl, UCKIIOYUTh HEHYXKHbIE 00paOOTKM MECTUIUAAMHU U PETYIATOpAMHU POCTa
pacteHuit. J[pyrumu ciioBamu, crenaeT OJIOK XUMHU3AIMU 3HAYUTETHLHO Oojee pa-
[IUOHATHHBIM, 9TO 0COOCHHO BaYKHO TUTST arpod’KOJIOTHH.

2. XuMHYeCKHil COCTAB M MUTAHHUE PACTEHUI



Tema 1.1. Tunbl nuTaHUA pacTeHHid. XMMHUYECKHHA COCTAB M KAa4eCTBO
ypoxas. [lutanue kak OJIMH U3 BaXKHEHIINX (PaKTOPOB KU3HU U MPOYKTUBHOCTH
pactenuil. Bo3nyniHoe u KOpHEBOE MUTAHUE PACTEHUN U UX B3aUMOCBS3b.

Ponp Makpo- 1 MUKpPO3JIEMEHTOB B MUTAHUU PACTEHH. XUMHUUYECKUN COCTaB
pacTteHui. BiusiHue yciaoBUMl MUHEpATbHOTO MUTAHUS Ha COJAEp)KaHUE OENKOB,
JKUPOB, YIJIEBOJIOB M JIPYTMX BAXHBIX OPraHUYECKMX M MHUHEPAIbHBIX COEIUHE-
HHM.

Conep:kaHue ¥ COOTHOILICHHE AJIEMEHTOB MUTaHUSA B pacTeHUsX. buonoru-
YECKUW U XO3AMCTBEHHBIM BBIHOC MUTATENBHBIX BEIIECTB CEIBCKOXO3MCTBEHHbI-
MU KyJIbTypaMu, TIOHITHE O KPYTOBOPOTE M OAJIAHCE BEIECTB B 3€MJICICIIUN.

CoBpeMeHHbIE MPEJICTABICHUSI O MOCTYIUICHUU MUTATEIbHBIX JIEMEHTOB B
pacTeHusi. AKTUBHOE U IMaCCUBHOE MOIJIOLIEHUE 3JIEeMEHTOB. M30upaTenbHOCTh T10-
TJIONICHUS] HOHOB PacTeHUSIMU, (PU3HOJIOTUYECKAsl peakius cojiei (yaoopeHuit).

3HadeHne BHYTPEHHUX (DaKTOPOB M BHEIIHUX YCIOBUM B TUTAHUU PACTECHUIN
Y UX B3aHMOCBS3b. BilMsiHUE KOHIIEHTpalUK pacTBopa, ero pH, antoronusma u ce-
HEpru3Ma MOHOB, (PU3UOJIOTUUECKON YPaBHOBEIICHHOCTH, TEMIIEPATYPHI, BIAKHO-
CTH TIOYBBI U JIPYyTUX (PAaKTOPOB HA MOCTYIUICHUE MUTATEIBHBIX DJIEMEHTOB B pac-
TeHus. TpeboBaHUs pacTEHUH K YCIOBUSM MMUTAHUS B PA3IMYHBIC MEPUOIBI UX PO-
cta. JluHamuka MOTPEOJICHHUS TUTATENIbHBIX BEIIECTB B OHTOTEHE3E. Y CBOCHHE
PACTEHUSIMU MTUTATEIIbHBIX AJIEMEHTOB U3 TPYIHOPACTBOPUMBIX COCTUHEHUI.

3HaYeHUEe KUCIOTHOCTH, EMKOCTH MOTJIONIeHUs, 0ydhepHOCTH, COCTAaB U CO-
OTHOIIICHHS TIOTJIONIEHHBIX KaTHOHOB MOYBKI B Tpolieccax TpaHchopmanuu yao0-
PEHUI U IUTaHUSI PACTEHU.

ATpOoXUMHUYECKHUE TTIOKA3aTEI OCHOBHBIX THUIIOB IMOYB U TPUEMBI UX PEryJiu-
poBaHUs. ATPOXMMUYECKUN aHAU3 MOYB U OLIEHKA UX 00ECIEYEHHOCTH 3JIEMEH-
TaMU TIUTAHUS U1 PACTCHHM, OMpeeseHus] MOTPEOHOCTH B yIOOPEHUSIX U KO-
PEKTUPOBKU J103.

3. ArpoxumMu4eckue CBOMCTBA U IJIOJOPOAUE MOYB

3.1. MuHepaJbHasi 4aCTh MOYBbI
CocraB nouBbl. MUHeEpanapHas U OPraHUYECKAsl YACTU MOYBBI KaK MCTOYHUK
AIIEMEHTOB NUTaHus pacTteHud. ColepKaHue JIEMEHTOB MUTAHUS PACTEHUM B pas3-
JUYHBIX MMOoYBax. @OpMBI XUMUYECKUX COEAUHEHHUN B IOYBE, B KOTOPHIE BXOIST
AJIIEMEHTHI TUTAHUS PACTEHUM.

3.2.0pranuyeckoe BelIeCTBO MOYB
Oprannyeckoe BeIEeCTBO MOUBbI U €ro 3HaueHue A1 mioaopoaus. Coaepxkanue
MUATATEJIbHBIX BEIIECTB U UX IOCTYIHOCTh PACTEHHSIM B PA3HBIX MTOYBAX.

3.3. llorjoTuTe/IbHASK CIOCOOHOCTH MOYBDI
Buapl morioTuTeNbHOM CIOCOOHOCTH IMOYBHI, UX POJIb BO B3aMMOJICHCTBUH
MOYBBI C yNOOpPEHUSMH W B TUTaHWU pacTeHui. OCHOBHBIE 3aKOHOMEPHOCTH,
OTIPEJISIISIONTNE XapaKTep B3aUMOICUCTBHS YI0OpEHUH ¢ TTIOUBOM.



3.4. KucjioTHoCTh MOYB

3HaueHHEe KUCIOTHOCTH, EMKOCTHU MOTJIONIEeHHs], Oy(hepHOCTH, COCTaB U CO-
OTHOUIEHUS TOTJIOIIEHHBIX KAaTHOHOB MOYBBI B IMpoIlieccax TpaHcPopMaluu yao0-
pEHUI U TIUTAHUS PACTECHUM.
ATpOXHMMHUYECKHE MOKA3aTENN OCHOBHBIX TUIIOB IIOYB U MPUEMBI UX PETYIUPOBA-
HUS. ATPOXUMHUYECKUI aHAIN3 TIOYB U OIIEHKA UX 00ECIICYEHHOCTH dJIEMEHTaMU
MUTAHUS JUIsl PACTEHUH, OTIPEIEIICHIS TTOTPEOHOCTH B YAOOPEHUSIX i KOPPEKTH-
POBKH J103.

3.5. U3BecTKOBaHME KUCJIBIX I0YB

M3BecTKOBaHME KHUCIBIX MMOYB. Y CTPAHEHHE TOKCHYECKOTO JEUCTBHS KO-
MUHUS U MapraHua. Koarynsuus nmoyBeHHBIX KOJUIOMJIOB U yiydllleHue (usude-
CKHX CBOMCTB IIOYBBI. BiIusiHuEe N3BECTH HA Pa3I0KEHHE OPTaHUYECKOTO BEUIECTBA
¥ MOOWJIM3AIMIO MUTATEIbHBIX BEUIECTB MOYBBL. BinsHuEe M3BecTKOBaHUA Ha 3(]-
(GeKTUBHOCTH yI00peHMil. 3HaUeHNE W3BECTKOBAHMS B YCIOBHUSIX BO3PACTAIOLIETO
YPOBHSI MPUMEHEHUs y00peHuil. banaHc kanpius B CUCTEME IOYBA-pacTeHUE U
IIPUEMBI €I0 PETYIUPOBAHMSL.

Omnpenenenue HyXIa€MOCTH B U3BECTKOBAaHUU. Pacder 103 U3BECTH B 3aBHU-
CUMOCTH OT KHMCIIOTHOCTH W TPaHyJOMETPUYECKOIO0 COCTAaBa IMOYBBI, BUJA PACTE-
HUM U COCTaBa KyJIbTyp ceBooOOpoTa. Buabl n3BecTKOBBIX yoOpeHuid. Mcnomas3o-
BaHHE OTXOJIOB MPOMBIIUIEHHOCTH ISl U3BECTKOBAHMS MOYB. ATpPOTEXHUYECKUE
TpeOOBAHMSI K U3BECTKOBBIM YIOOPEHUSIM.

CrocoObl U CpOKH BHECEHHSI M3BECTKOBBIX YJ00peHui B moyBy. JuTenb-
HOCTh JICWCTBHSI M3BECTH. MENMOPATUBHOE MOIJICPKUBAIOIIEEC U OMEPEKAIOIIEE
M3BECTKOBaHHUE TOYB. D(PGPEKTUBHOCTP M OCOOCHHOCTH HW3BECTKOBAHHUS IOYB B
pa3inuHBIX ceBooOopoTax. OLeHKa pe3yJbTaTUBHOCTH N3BECTKOBAHMSI.

4. Knaccupuxkanus, CoOCTaB U 0COOCHHOCTH NMPUMEHEHUSI MUHEPAJILHBIX U OP-
raHM4YeCKUX yA100peHni

Kunaccudgukanusi MUHEPAJIbHBIX M OPraHMYECKUX y100peHuil

Knaccuduxanus ynoopeHuid. Y 100peHuss NpOMBIIIICHHBIE, MECTHBIC, MU-
HEpaJbHBIE U OPraHUYECKUE, MIPOCTBIE U KOMIUIEKCHBIE, MPSAMOTO U KOCBEHHOTO
JIEUCTBUSL.

A30THBIC y100peHus

Ponb a3zoTa B u3HU pactenuit. OCOOEHHOCTH MUTaHUSI PACTEHU aMMOHUIA-
HBIM U HUTPATHBIM a30TOM.

Knaccudukarms a30THBIX yI0OpEHUI, NX COCTAaB, CBOMCTBA U MPUMEHEHHE.

®ocdopHbIe y100peHus

Ponb ¢docdopa B ku3HM pacrtenuid. 3HaueHne (GpocPopHBIX ymoOpeHHil B
MOBBIIIEHUN YPOKAEB B PA3JIMYHBIX OUYBEHHO-KJIMMATHYECKUX 30HAX.



MecTtopoxaenust anatutoB u ¢ocpoputoB B Poccun u Apyrux cTpaHax.
docdopuThl U anaTUThl Kak cbipbe s pocharHol nmpomeinieHHOCTH. Knaccu-
dbuxanus pochopHBIX yI0OpEHUN, UX COCTaB U CBOMCTRBA.

Kanuiinbie ynoopeHust

Ponb xanus B KU3HM pacTeHHM. 3Hau€HUE KAIUNHBIX yA0OpPEHHUI B MOBBI-
HIEHUU YPOKAEB B PA3JINYHBIX IOYBEHHO-KJIMMATHUYECKHUX 30HAX.

KpyroBopot u 0ananc xajausi B IpUpojie U Xo3siiicTBe. MecTopoKaeHus Ka-
JIMUHBIX COJIEH B PAa3HBIX CTPAHAX.

Knaccudukanus xanuifHbIX ynoOpeHHi, UX cCOCTaB, CBOMCTBA U NMpPUMEHE-
HUE.

MuxkpoyaoOpenust

3HaYeHUE MUKPOARJIEMEHTOB B XKM3HHM pacTCHUU. Y 10OpeHUsi, coliepxaiiue

00p, Maprasen, Me/ib, MOIUOJIEH, TUHK U JPYTHEe MUKPOIJIEMEHTHI.
KommiekcHblie ynoOpenust

[ToHsITUS O KOMIUIEKCHBIX (CMEIIAHHBIX, KOMOWHUPOBAHHBIX U CIIOKHBIX)
ynoopenusix. Ix 3KOHOMHYECKOE U arpOTEXHUUYECKOE 3HAUEHUE.

CocraB, cBOMCTBa 1 OCOOEHHOCTH IPUMEHEHU S KOMIUIEKCHBIX YOOPEHUH.

Oprannyeckue ynoopeHust

HagBo3. 3HaueHue HaBo3a U JPYTrUX OPraHUYECKUX YAOOPEHHI B MOBBIIIE-
HUU YPO’KAEB CEIbCKOXO3SMCTBEHHBIX KYJIBTYp M IUIOAOpoAus MmoyB. HaBo3 kak
MCTOYHUK 3JIEMEHTOB MUTAHUS JJIl PACTEHUM M €ro pojb B KPYroBOPOTE IMHUTa-
TEJIbHBIX BemlecTB B 3emueaenuu. . H.IIpsHuimHukoB 0 poin HaBo3a B CBSI3U C PO-
CTOM MPOU3BOJICTBA MUHEPAIBHBIX YAOOpEeHUI. 3HaUE€HNE HaBO3a KaK MCTOYHHKA
MOMOJIHEHUSI TIOUBBI OPTaHUYECKUM BEILIECTBOM, MOBBIIIECHUS Y)PEKTUBHOCTA MHU-
HEpaJIbHBIX YI0OpEeHU

[Toxctrnounslii HaBO3. Buabl NOACTUIIKY, €€ 3HAYEHUE, COCTAB U MPUMEHE-
Hue. CrocoObl XpaHEeHHsI HaBO3a, MPOLECCHl, MPOUCXOAAIIUE MPU ITOM, UX OLICH-
k. CTeneHu pa3noKeHus: HaBo3a. XpaHEHUE HAaBO3a B HABO30XPAHWIIUILIE U B MO-
Je.

becrioncTriiounbli HaBO3, CBOKWCTBA M NpuMeHeHue. [Ipurorosienue, xpa-
HEHUE M HCIIOJIb30BAHME MXUAKOTO M MOJIYKMJIKOro HaBo3a. OCOOEHHOCTH €ro
MPUMEHEHUS.

[TomeT nTUL, €ro cocraB, XpaHEHUE U NPUMEHEHue. VICIonb30BaHuE COJIO-
MbI Ha yaoOpeHue. XuMUYECKU cocTaB coloMbl. TexHonorus u 3¢p(HEeKTUBHOCTh
MPUMEHEHUS COJIOMBI.

Topd. 3anacer Topda B cTpane. Buabl u Tumsl Topda, UX arpoXuMuiecKast
XapaKTEPUCTHKA. 3arOTOBKA U HCIOJIb30BaHUE TOP(HOB B CEIHCKOXO35HUCTBEHHOM
MpOU3BOJICTBE. Y CiioBUS A((PEKTUBHOTO MUCIIOIB30BaHUs TOpda Ha yaoOpeHue.

Canponenu, nX XUMUYECKHI COCTaB U UCIIOJIb30BAaHUE Ha yI0OpEHUE.

KommnocTsl u Apyrue opranuyeckue yaoopenus. Teopernyeckoe 000CHO-
BAHUE KOMIIOCTUPOBAHUSA. XUMHUUYECKUN COCTaB PA3JIMYHBIX KOMIIOCTOB. Y CBOCHHUE
pacTeHusMH a3zoTa, ¢pocdopa, Kausi, MUKPOIJIEMEHTOB U3 KOMIIOCTOB. Vcnonb30-
BaHME TOPOJICKUX, TPOMBIIIUICHHBIX U CEIHCKOXO3SHCTBEHHBIX OTXOJIOB Ha YI00-
pEHUE U TEXHUKA UX NPUTOTOBJIEHUA. POJIb KOMIOCTOB B 3aIlIMILIEHHOM TPYHTE.



3esneHoe yno0peHue. 3HaueHUE 3€JCHOTO YA0OPEHUs B 00OTAIICHUH TTOYBBI
OpPraHMYECKHUM BEILECTBOM, a30TOM M APYTUMH MUTATEIbHBIMH dJIEMEHTaMU. 3Ha-
YEeHHE 3€JIEHOT0 yMOoOpeHHUs AJs MaJoIUIOAOPOAHBIX TecyaHbIX MouB. Pactenus,
BO3/IeTIBIBaEMbIC Ha 3eJIeHble ynoOpeHus (cuaepartsl). KommiekcHoe MCnoabp3oBa-
HHe 000O0BBIX CHAEPATOB Ha KOPM U yaoOpeHue. Pasznoxxenue 3eneHoro yno0peHus
B niouBe. [1yTu nobimeHus 3 (peKTUBHOCTH 3€I€HOT0 YI0OpEHHUS.
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