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IIporpamma
BCTYIHUTEJIbHOI0 MCIIBLITAHUSA JJIS1 MOCTYNAUIAX B MATUCTPATYPY
10 HANPAaBJIeHUI0 NOATr0TOBKH 35.04.03 Arpoxumusi ¥ arponoyBoBe/IeHUE
HANPABJIEHHOCTh «ATPO3KO0JIOTMYECKAs U NPABOBAasi OLIEHKA 3eMeJIb)

. O01Me moJ1oKeHus

VYyeOHast mporpamMma Jijisi HOCTYHAIOMIMX B MAaruCTpaTypy Mo HAIpPaBIICHUIO
35.04.03 Arpoxumusi U arporoyBOBE/ICHNE, HANPABICHHOCTb MpOrpamMMbl Arpo-
HKOJIOTUYECKAsi U IMpaBOBasl OLIEHKAa 3€Mellb, OTPAKaeT COBPEMEHHOE COCTOSIHHE
JAaHHOW HAayKH, BKJIIOYAET NEPEeYeHb BOMPOCOB, OIrPaHUUYMBAIOIINX HEOOXOIUMBIN
MUHUMYM 0Ob€Ma 3HAHMH IO OCHOBHBIM HAIPaBJIEHUSIM COOTBETCTBYIOLIETO MPO-
¢buist 00ydueHUsl, COIEPIKUT €€ BaKHEHIINE pa3zelibl, 3HAaHUE KOTOPBIX HEOOXO1H-
MO BBICOKOKBaJIM(UUIMPOBAHHOMY CIIELUATIUCTY B 3TON 00JacTH.

DK3aMEHYIOIUNCA Ha BCTYMUTEIHHOM DK3aMEHE B MarucTpaTypy IOJIKEeH
POJIEMOHCTPUPOBATh BBICOKUM YPOBEHb TEOPETUYECKOW U MPOPECCHOHATBHON
MOJITOTOBKH, TITyOOKOE MOHMMAaHNE OCHOBHBIX KOHIIEMINI, a TaKKe YMEHUE 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

WNuTencudukanus 3emienenus TpeOyeT UCHOIb30BAaHUS BCETO KOMILIEKCA
bU3MYEeCKUX, arpoOXUMHUUYECKNX, MOPGHODU3HOIOTUYECKUX U OMOJOTUYECKUX Me-
TOJIOB KOHTPOJISI TOYB M PACTCHH, a TaKXKe arpOXUMHUYECKUX M OMOJOTHYECKUX
IPUEMOB PETYJIUPOBAHUS yCIOBUI BBIPAIIMBAHUS CEIHCKOXO3WCTBEHHBIX KYIIb-
Typ. CpeacTBa XuMHU3aUU JOJIKHBI IPUMEHSITHCSI B CTPOTOM COOTBETCTBUU C JHa-
THOCTUYECKHMH MMOKa3aTesIMU 00ECTICUeHHOCTH PACTCHUIN DJIEMEHTAMHU MUTAHUSA,
B COOTBETCTBHH C IPOTHO3aMH TOTO/IbI, TIOSIBICHUS BpenuTeneid, 6one3He u cop-
HSKOB. YYeT BCeX ITUX IMOKa3aTelei u 00eCeunT HayqHO 0OOCHOBAHHOE WX TIPH-
MEHEHHE, TIO3BOJUT OTKA3aThCs OT BHECEHUS! HEOMPAaBJaHHO BBICOKUX H03 yI00-
pEeHMI, UCKIIOUUTh HEHY>KHbIE 00pabOTKM MECTULUIAMH U PEryJsToOpaMu pocTa
pactenuid. Jlpyrumu ciaoBamu, cieiaeT OJIOK XMMH3AIMU 3HAaYUTENbHO Ooliee pa-
IUOHAJIbHBIM, 4TO 0COOEHHO BaYKHO TUTSE arpo3KO0JIOTHH.

2. XMMHMY€eCKHUil COCTAB M MUTAHNE PACTCHUM



Tema 1.1. Tunbl nuTaHUA pacTeHHid. XMMHUYECKMHA COCTAB M KAa4e€CTBO
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 PACTCHHN. XUMHUUYECKUN COCTaB
pacTteHui. BiusiHue yciaoBUMl MUHEpATbHOTO MUTAHUS Ha COJAEp)KaHUE OENKOB,
JKUPOB, YIJIEBOJIOB M JIPYTMX BAXHBIX OPraHUYECKHX MU MHUHEPAIbHBIX COEIUHE-
HHM.

ConepkaHue ¥ 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 3JIeMEHTOB. M30upaTtenbHOCTh T10-
TJIONICHUS] HOHOB PacTeHUSIMU, (PU3HOJIOTUYECKAsl peakius cojiei (yaoopeHuit).

3HadeHne BHYTPEHHUX (DaKTOPOB M BHEIIHUX YCIOBUM B TUTAHUU PACTECHUIN
U UX B3aHMOCBS3b. BilMsiHME KOHIIEHTpalUU 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 IMUTAHUS 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 TpaHchopmaiuu ya00-
PEHUI U IUTaHUSI PACTEHU.

ATpOoXUMHYECKHUE TTOKA3aTEI OCHOBHBIX THUIIOB IMOYB U TPUEMBI UX PEryJiu-
poBaHUs. ATPOXMMHUYECKUN aHAM3 MOYB U OLIEHKA UX 00ECIEYEHHOCTH 3JIEMEH-
TaMU TIUTAHUS U1 PACTCHHM, OMpeeseHus] MOTPEOHOCTH B yIOOPEHUSIX U KO-
PEKTUPOBKU J103.

3. ArpoxumMu4ecKue CBOMCTBA H IJIOAOPOAUE MOYB

3.1. MuHepaJbHasi 4aCTh MOYBbI
CocraB nouBbl. MuHepaiabHas U OpraHUYecKas YaCTH MOYBbI KaK MCTOYHUK
AJIEMEHTOB NuTaHus pacteHui. Cojep)KaHUe JIEMEHTOB MUTaHUS PACTCHUN B pa3-
JUYHBIX MoYBax. MOpMbI XUMUYECKUX COCAWHEHUNM B MOYBE, B KOTOPHIE BXOJST
AJIEMEHTHI TUTAHUS PACTCHUH.

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/ibHAsl CIOCOOHOCTH MOYBDI
Bunbl mornoTutensHoi COCOOHOCTH MOYBBI, KX POJIb BO B3aUMOJCHUCTBUU
MOYBBI C yNOOpPEHHUSMH W B TUTaHWU pacTeHud. OCHOBHBIE 3aKOHOMEPHOCTH,
OTIPEJISIISIIONTNE XapaKTep B3aUMOICUCTBHS YI0OpEHUH C TIOUYBOM.



3.4. KucjioTHOCTH MOYB

3HaueHHEe KUCIOTHOCTH, EMKOCTHU MOTJONIeHHs], Oy(dhepHOCTH, COCTaB U CO-
OTHOUIEHUS TOTJIOIIEHHBIX KATHOHOB 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, OTPEICIICHIS TIOTPEOHOCTH B YAOOPEHUSIX i KOPPEKTH-
POBKH J103.

3.5. U3BecTKOBaHME KUCJIBIX IOYB

M3BecTKOBaHME KHUCIBIX MMOYB. Y CTPAHEHHE TOKCHYECKOTO JEUCTBHS AIIO-
MUHUS U MapraHua. Koarynsuus nmoyBeHHBIX KOJUIOMJIOB U yiydllleHue pusude-
CKHX CBOMCTB IIOYBBI. BiIusiHuEe N3BECTH HA Pa3I0KEHHE OPTaHUYECKOTO BEUIECTBA
¥ MOOWJIM3AIMIO MUTATEJIbHBIX BEUIECTB MOYBBL. BinsHuEe M3BecTKOBaHUA Ha 3(-
(GeKTUBHOCTH yI00peHMil. 3HaUeHNE W3BECTKOBAHMS B YCIOBHUSIX BO3PACTAIOLIETO
YPOBHSI IpUMEHEHUs yo0peHuil. banaHc kanpius B CUCTEME IOYBa-pacTeHUE U
IIPUEMBI €I0 PETYIUPOBAHMSL.

Omnpenenenne HyXIa€MOCTH B U3BECTKOBAaHUU. Pacder 103 U3BECTH B 3aBHU-
CUMOCTH OT KHMCIIOTHOCTH W T'PaHyJOMETPUYECKOrO0 COCTaBa IMOYBBI, BUJA PACTE-
HUM U COCTaBa KyJIbTyp ceBooOOpoTa. Buabl n3BecTKOBBIX yoOpeHuid. Mcnomas3o-
BaHHE OTXOJIOB MPOMBIIUIEHHOCTH JUIsl U3BECTKOBAHUS MOYB. ATPOTEXHUYECKUE
TpeOOBAHMSI K U3BECTKOBBIM YIOOPEHUSIM.

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

4. Knaccupuxkanus, CoOCTaB 1 0COOCHHOCTH MPUMEHEHUSI MUHEPAJILHBIX U OP-
raHM4YeCKUX yA100peHni

Kanaccudgukanusi MUHEPAJIbHBIX M OPraHUYECKUX yI00peHuil

Knaccuduxanus ynoopeHuid. Y 100peHus: NpOMBIIIICHHBIE, MECTHBIC, MU-
HEpaJbHBIE U OPraHUYECKUE, MIPOCTBIE U KOMIUIEKCHBIE, MPSAMOTO U KOCBEHHOTO
JEUCTBUSL.

A30THBIC y100peHus

Ponb a3zoTa B u3HU pactenunit. OCOOEHHOCTH MUTaHUSI PACTEHU aMMOHUIA-
HBIM 1 HUTPATHBIM a30TOM.

Knaccudukarms a30THBIX yI0OpEHUI, NX COCTAaB, CBOMCTBA U MPUMEHEHHE.

®ocdopHbIe y100peHus

Ponb docdhopa B xu3HM pacteHuil. 3HaueHue GocPopHBIX yAOOpeHUl B
IIOBBIIEHNH YPOKA€B B PA3JINYHBIX [IOYBEHHO-KIMMATUYECKUX 30HAX.



Mectopoxaenust anatutoB u ¢ocpoputoB B Poccun u Apyrux crpaHax.
®docdopuThl U anaTUThl Kak cbipbe s pocharHol npomeinieHHOCTH. Knaccu-
dbuxanus pochopHBIX yI0OpEHUN, UX COCTaB U CBOMCTRBA.

Kanuiinbie ynoopeHust

Ponb xanus B KU3HM pacTeHHM. 3Hau€HUE KAIUNHBIX yA0OpPEHUI B MOBBI-
HIEHUU YPOKAEB B PA3JINYHBIX IOYBEHHO-KJIMMATHUYECKUX 30HAX.

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

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

MuxkpoyaoOpenust

3HaYeHUE MUKPOAIJIEMEHTOB B JKU3HM pacTeHUM. Y 10OpeHusi, cojepxraiiue

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. 3HaueHre HaBo3a U JIPYTUX OPraHUYECKUX YAOOPEHHI B MOBBIIIE-
HUU YPO’KAEB CEIbCKOXO3SMCTBEHHBIX KYJIBTYp M IUIOAOpoAus MmoyB. HaBo3 kak
MCTOYHUK 3JIEMEHTOB MUTAHUS JJIl PACTEHUM M €ro pojb B KPYyroBOPOTE IMHUTa-
TEJIbHBIX BemecTB B 3emueaenuu. . H.IIpsHuimHuKkoB 0 poin HaBo3a B CBSI3M C PO-
CTOM MPOU3BOJICTBA MUHEPAIBHBIX YAOOpeHUI. 3HaUE€HNE HaBO3a KaK MCTOYHMKA
MOMOJIHEHUSI TIOUBBI OPTaHUYECKUM BEILIECTBOM, MOBBIIECHUS Y)PEKTUBHOCTA MHU-
HEpaJIbHBIX YI0OpEeHU

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

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

[TomeT nTUL, €ro cocraB, XpaHEHUE U NpUMEHEHuE. Vcronb30BaHuE COJIO-
MbI Ha yaoOpeHue. XuMUYECKUl cocTaB coloMbl. TexHonorust u 3¢pHEeKTUBHOCTh
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, Kaus, MUKPOIJIEMEHTOB U3 KOMIIOCTOB. Vcnomnb30-
BaHHE TOPOJCKUX, TPOMBITIUICHHBIX U CEIhCKOXO3SHCTBEHHBIX OTXOJIOB Ha YI00-
pEHUE U TEXHUKA UX NPUTOTOBJIEHHUS. POJIb KOMIOCTOB B 3allMIIIEHHOM TPYHTE.



3esneHoe yno0peHue. 3HaueHUE 3€JCHOTO YA0OPEHUs B 00OTAIICHUH TTOYBBI
OpPraHUYECKUM BEIIECTBOM, a30TOM U JIPYTUMU MUTATEIbHBIMU 3JI€MEHTaMU. 3HA-
YEeHHE 3€JIEHOT0 yMOoOpeHHUs AJs MaJoIUIOAOPOAHBIX TecyaHbIX MouB. Pactenus,
BO3/I€TIBIBaEMbIC Ha 3eJIeHble ynoOpeHus (cuaepartsl). KommiekcHoe ncnosabp3oBa-
HHe 000O0BBIX CHAEPATOB Ha KOPM U yaoOpeHue. Pasznoxxenue 3eneHoro yno0peHus
B niouBe. [1yTu nobimeHus 3 (peKTUBHOCTH 3€I€HOT0 YI0OpEHHUS.
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