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Kapxo({)ejib HBJIHCXC^ Ba>KHeHiueH

KyjibxypoM BO BCCX arpo3KOjiorH i iecKHX soiiax CawapcKOH

o6nacxH. /IJIH cxennoH 3OHbi o6;iacxH, KaK H /ina neHxpanbuoH H K»KHOH,

onacnocxb yMenbLueuHe co;:iep>i<aHH5i ry\iyca B iiOHBax,

CHHe X O K C H H H U M H Mexa6ojiHTaMH,

CJIC/ICXBHCM yKa3aHHbix npoueccoB «Bji5iexc5i

Kapxoc{)ejiH, nojiyneHHe HHSKOKanecxBeHiiOH

IIpoGneMa noBbimeHHH Kanecxsa H Bej iHHHiibi ypo>i<aH pemaexca 3a cnex

npoueccoB 6HOJiorH3HpOBEHHOH CHCxeMbi 3eMJie;iejiH«, Koxopwe I I O M H M O npyrax

, npezino.naraiox Hcnojib3OBanne pecypcoB xpaziHUHOHHbix opraHHHecKHX

, 3a cnex Koxopbix CHH>KaexcH noziBH>KHocxb H xpaHCJioKauna xa>Kejibix

HecMoxpa na naKonjieHHHH <J)aKTHHecKHH MaxepHan, HCCJTe,aoBaHHH no

DXOH npo6jieMe Kpanne He;i.ocxaxoHno, a cjio>Knocxb noHBbi Kai<



npHBOflHX K XOMy, HXO pesyjiBxaxBi nacxo nocax npoxHBOpeHHBWH

xapaxxep.

B CBflSH c 3XHM arposKOJiorHHecKaa onemca cocxoflnna HOHB perHona,

paspaGoxica npneMOB coxpanemM H BOcnponsBO^cxBa HX njioflopOflHa,

SKOJiorirqecKH 6e3onacHOH npOflyKnHH, oxBenaiomeH caHHxapHO-

xpe6oBaHH«[M, aKxyajiBHa H npe^cxasjiaex cymecxBCHHyio

SHaHHMOCXB.

HayHHaa HOBH3Ha. Ha OCHOBaHHH npOBe^,eHHoro aBxopOM MOHHxopHHra

B IO5KHOH arpo3KOJiornHCCKOH 3OH6 o6nacxH npHBe^eHBi arpoxHMHHecKHe

napaMexpBI IIOHB H ^.ana HX KOMnneKcnaa oneHKa ^JIH pasBHxna ycxoHHHBoro

seMJie^ejiHa B KjiHMaxHHecKnx ycjiOBnax cxenHoii SOHBI SaBOJDKCKoii npOBHHi^HH

B 3aBHCHMOCXH OX HHX6HCHBHOCXH aHXpOnoreHHOFO BO3/I,eHCXBHH. B

npoH3BOflcxB6HHBix ycjioBHJix Hccjie^oBaHa ^HHaMHKa co^ep^caHHH

opraHHHecKoro Bemecxsa HOHB H pa3pa6oxaHBi napaMexpBI fljis cos^aHHH ero

6ajianca.

BBWEJICHBI KOJiHHecxBeHHBie napaMexpBI sarpasnenHfl HOHB 'XJUKCJIBIMH

(Cd, Pb, Cu, Zn, Mn, Fe) npn SKCXCHCHBHOM Be^ennH seMJie^ejiHa H

opranoMHHepajiBHOH cacxeMBi y^o6peHHH B xexnojiorHH

BO3flejiBiBanna Kapxo^ejia. Hccne^OBana 34>(J)eKXHBHOcxB pasjiHHHbix npneMOB

H ^exoKCHKattHH no^B, sarpasnenHBix

SHaHHMOCTb HCCJie^OBaHHH. PesyjIBXaXBI HCCJICflOBaHHH,

c arpoxHMHHecKHMH HccjieflOBannaMH naxoxHBix no^B cxennoro

H pacxeHHH copxoBoro Kapxo(J)ejia, onpo6npOBanBi H ncnonBsyioxca B

KpecxBancKO-(|)epMepcKOM xosaficxBe HpHBOJi^ccKoro paiioHa CaMapcKOH

o6:iacxH «E.n. IJ,HpyjieB» na njioma^H 850 ra.

PesyjiBxaxBi HccjieflOBanHH ncnojiBsyioxca B OAO «BojiroHHHrHnpo3eM»

arpoxHMHHecKOH xapaKxepncxHKH noHB, oqenKH sarpasneHHH noHB

MexajinaMH, paspa6oxKe MeponpnaxHH SKOJiornHecKoro MonnxopHnra

B npe^npoeKxax H npoeKxax.



CrpyKTypa H o6i>eM ^HccepTauiiH. /JnccepxauHfl HSJio^cena Ha 133

cxpaHHijax KOMnBioxepHoro xeiccxa, COCXOHX H3 BBe^eHHa, o6sopa JinxepaxypBi,

ycjiOBHH H MCXO^HKH npoBeflCHHa Hccjie,o,OBaHHH, HJIXH rjias,

pesyjiBxaxBi HccjieflOBaHHH, BBIBO^OB H peKOMeH#an,HH

npoH3BOflcxBy. Ona coflep:>KHX 44 xa6jiHn,Bi, 12

pncyHKOB H 5 npHJio^ceHHH. CHHCOK JiHxepaxypBi cocxasjiaex 200 HCXOHHHKOB, B

XOM HHCjie 11 Hccjie^oBaHHH sapy6e»CHBix aaxopoB.

IlySjiHKapHH. Ho MaxepnauaM Hccjie^oBaHHH ony6jiHKOBaHO 15 naynHBix

paGox, B XOM HHCJie 3 - B penensHpyeMBix Hs^anHflx, peKOMen^OBanHBix BAK PO.

Hsflana MOHorpa(f)Ha.

XapaKTep ocHOBHbix pesyjibxaTOB nayHHbix HccjiejjoBaHMH

Bo BBe^eiiHH flocxaxoHHO nonno HSJIO^KCHBI aKxyajiBHOcxB pa6oxBi, cxe-

neHB pa3pa6oxaHHOcxH XCMBI, n;ejiB H sa^aHH Hccjie^OBaHHH, Haynnaa

ocHOBHBie nojio^KCHHH, BBiHocHMBie Ha 3ani;Hxy, xeopexHHecKaa H

BBinojiHCHHBix Hccjie^OBaHHH H HX anpo6au;HH.

B nepBOH rjiase npHBO^nxca noflpo6HBiH o6sop JiHxepaxypBi,

nexBipe pas^ejia, na ocnoBanHH Koxoporo ^an anajiHs nayHHBix

ny6jiHKan,HH no cocxoaHHio H nepcneKXHBaM Kapxo4)ejieBOfl,cxBa B CaMapcKOH

o6jiacxH. PaccMoxpeHBi GnojiorHHecKHe oco6eHHOcxH Kapxo^ena H pojib

ya,o6peHHH npn ero BBipamnBaHHH. ITpoaHajiH3HpoBaHBi MexanHSMbi

yCXOHHHBOCXH KapXO^eJIH K (J)HXOXOKCHHHOCXH XJDKCJIBIX MCXaJIJIOB.

Asxop oxMenaex, HXO ony6jiHKOBaHBi ^aHHBie o coe^HHeHHax XH^CCJIBIX

MexajijiOB B noHBCHHOM noKpofie B UCJIOM, B xnnax H noflxnnax HOHB, B

flHKopacxymHx H cejiBCKoxosancxBenHBix pacxennax, nponspacxaiomnx Ha

xeppnxopHH o6jiacxH. 3xn o6cxoaxejibcxBa

ocymecxBJieHHBix Hccjie,o,OBaHHH.

BropaH rjiasa «ycjiOBH«, o6i>ewn>i H MCXO^BI HccjieflOBaHHa»

onncaHHK) npnpo^HBix ycjiOBHH panoHOB Hccjie^oBanHH,

HCCJie#OBaHHH, MCXOflHKe nOJICBBIX HCCJie^OBaHHH H Ox6opy nOHBCHKBIX

, Mexo^aM jia6opaxopnBix



TpeTbH rjiaea «Oco6eHHOCTH HaKonjienHa TH^CCJIBIX MCTajuiOB B noHBax

KapTO(J)ejiBHBix njiaHTauHH H pacTCHHax KapTO(j)eji5i» nocBamena anajinsy

arpoxHMHHecKHx noKasaTejiefi npoHSBOflCTBeHHBix ruiaHTauHH KapTo^ejia.

UpeflCTaBJieH MaTepHaji Hccjie^oBannH no saKOHOMepnocTaM HaKomieHHa

BaJIOBBIX H nOflBH>KHBIX (J)OpM TH5K6JIBIX MeTaJlJIOB B nOHBC H

copTOBoro KapTO(J)ejia. ABTOPOM fl,HCcepTau,HH OTMeneHO, HTO B

HC BBIflBJlCHO npeBBIUieHHH (J)HTOTOKCHHeCKOH . H HOpMaTHBHO

KOHU,eHTpai^HH, MaKCHMaJIBHOe KOJIHH6CTBO TH^CCJIBIX MCTajIJIOB

B Ha^seMHOH HacTH, Menbine - B nepHflepMC H napenxHMe KJiy6na

B HCTBepToii rjiaee «3(J)(|)eKTHBHOCTB HcnojiBSOBaHna opraHOMHHepaJIBHOH

CHCTCMBI y,n;o6peHHH, ypo5KaHHOCTB KapTO^ena H rnioflopoflHe HepnoscMa

o6BiKHOBeHHoro» npOHSBe^en pacHCT noTpe6HOCTn B opraHHHecKHX y^;o6peHHax

fljia BoccTaHOBJieHHa 6e3^;e(|)Hii;HTHoro 6aJiaHca ryMyca npn Bos^ejiBiBanHH

KapTO(^ejia. OTMeneno BJinaHHe pasjiHMHBix flos y^oSpeHHH opraHOMHHepaJIBHOH

CHCTCMBI Ha XHMHHCCKHH COCTaB H HaKOnjieHHC Ta^CCJIBIX MeTaJlJIOB B

arpou,eHO3ax KapTO(J)ejia. YcTaHOBjieHO, HTO BneceHHe opraHHHecKHX yfl,o6peHHH

cnoco6cTByeT CHH^CCHHIO co^ep^aHHa TM B nonse B BapnaHTax onBiTa

NnoPisoKsoo+HaBos 20 T/ra H N120Pi5oK3oo+HaB03 60 T/ra: Cd - B 1,2-1,4 pasa; Cu

- B 1,1-1,2 pasa; Pb, Zn, Mn H Fe - B 1,1 pasa no cpaBHCHHio c KOHTponeM.

YBejiHHeHHe AO3BI Hasosa cnoco6cTBOBajio noBBimeHHio ypo^cafiHOCTH

KapTO(J)ejifl B BapnaHTax onBiTa:Ni2oPi5oK3oo + nasos 20 T/ra na 1,3 - 1,4 T/ra;

Ni2oPi5oK3oo + Hasos 60 T/ra na 4,1-5,0 T/ra. ABTOPOM paspaSoTana pacneTHBiM

nyTCM flosa BHeceHHa MHHepanBHBix y^o6peHHH Nj2oPi5oK3oo, o6ecneHHBaiomaa

nepexo^ OT OTpHu;aTejiBHoro Sananca nirraTejiBHBix BemecTB B ceBoo6opOTe

- 45%, 4>oc(|)op - 100%, KajiHH - 90%) K nojioxcHTejiBHOMy. HopMa

opraHHHecKHX y^o6peHHH cocTasjiaeT 15,5 T/ra (MHHHMajiBHaa .̂osa), HTO

coa^aTB 6e3fle4>Hu;HTHBiH 6anaHC ryMyca. HaH6ojiee

opraHHHecKHX yflo6peHHH (60 T/ra) o6ecnenHBaeT nojiynenHe

npnSaBKH ypo^caa



B nflToii rjiaee «Ou;eHKa SKOHOMMHCCKOH S^CKXHEHOCXH

opraHHHecKHX yzjoSpeHHH flua nojiyneHHfl SKOJiornHecKH GesonacHoii npo/iyKUHH

Kapxo(J)eji5i» npeflcxaBnen pacnex SKOHOMKHCCKOH 3<|)(|)eKXHBHocxH npHMeneHHJi

opraHHHecKHX yzi,o6peHHH. C^ejiano saKJiiOHeHHe, HXO BHecemie opraHHHecKHX

yn,o6peHHH B ,o;o3e 20 H 60 x/ra o6ecneHHBaex nojiyneHHe npnSaBkH ypoacaa

KJiy6HeH y copxa Apoaa - 2,1 x/ra H 5,0 x/ra cooxBexcxBCHHO, HJIH 6,8% H 16,2%,

y copxa ApHHKa - 1,4 x/ra H 4,1 x/ra, HJIH 4,3 % H 1 1,7 % cooxBexcxBenno. ITpn

BHeceHHH 20 x/ra opraHHHecKHX yAo6peHHH peHxa6ejibHocxB nponsBO^cxBa y

copxoB Aposa H ApHHKa cocxaBHJia 10 % H 18 % npn ^ose 60 x/ra - 48 % H 24 %

COOXBeXCXBCHHO.

HecoMHeHHyio IICHHOCXB pa6oxBi, xpe6yiox noacneHHa, na Hani

BonpocBi:

1 . AfixopOM oxMenena cymecxseHHafl noxepa ryMyca nepHoseMHBiMH

3a nepnoA 2003-2011 r.r. KaKne 4)aKTOPaMH oSycjioBHjiH 3x0

2. KaKne MHHepajiBHBie y^oSpeHHa npHMen^JiHCB npn saKJia^Ke onBixa?

3. PaBHOi^eHHBi JIH GBIJIH KaxeropHH CCM^H npn saKJia^Ke OHBIXOB?

HCXOHHHK HOJiyHCHHa CCMaH?

4. HCM o6ycjioBJien BBi6op paccMaxpHBaeMBix copxoB Kapxo^ena.

5. B xeKcxe Bcxpenaioxcfl onenaxKH H norpenmocxH pefl,aKii;HOHHoro xapaK-

xepa.

/],HCCepXaLi;HH HepHHKOBOH FajIHHBI HrHaXBCEHBI «BjIHflHHe OpraHOMHHepaJIBHOH

CHCXCMBI y^o6peHHH na HaKonjieHHe xa^cejiBix MexajuiOB B arpou;eHO3ax

Kapxo^ejia B ycjiOBHax CXCHHOH SOHBI Cpe^Hero E[oBOJi»CB3i», npe^cxaBJiaex

co6oH saBepuicHHyio naynHyio paSoxy, BBinojineHHyio na flocxaxonno BBICOKOM

Mexo^HHecKOM ypOBHe. Flo CBOCH aKxyajiBHOcxn, oSteiviy

Hccjiefl,OBaHHH, xeopexHHecKOH H npaKXH^ecKOH 3HaHHMOcxn

nojio5KHxejiBHOH OUCHKH. PacciviaxpHBaeMaH pa6oxa oxsenaex

nyHKXOB 9-14 «riojio^ceHHe o nopa^Ke npHcy^c^eHHH yneHBix cxenefi»,



K flHccepxauHflM, a ee asxop, HepnaKOBa FajiHHa HrnaxbeBHa,

.nocxoima npncy>KfleHna ynenoH cxenenn KaH^HAaxa

HayK no cneiinanbHOCXH 06.01.04 - arpoxuMHa.

OxsbiB o6cy>KfleH H o^oGpen na sace^annH Kadpejipu arpoxHMHH,

H arpo3KOJiorHH (npoxoKOJi JV« 2 ox 08.09.2020 r.).
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