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oQnqnaflbnoro onnonenTa o AnccepTarlnll Ha concnarrue y.rEnofi crenenn

KalrArrAara bnonorrrrecKnx HayK Kafiayn ilonnnrr llnbtrnuqnbr

Ha reMy: <<BnrrflHne AozgeBbrx qepsefi Ha Aocryrrnocrb pacrenllflM ?JreMerr-

TOB MnnepaJrbHoro IIt|TaHI|fl! a3ora, ilcene3a, rInHKA, MAprAHqa u KpeMHrrttr>,

rro cneqrlaJrbnocrtilM 06.01.04 - arpoxnurm,

03.02.08 - erconorrrfl (6no"rrornrrecnae HayKn).

flo'rnennaff $ayna tBJrf,erc.rt oAHlrM Es Haw6onee 3naqnMbrx KoMnoHeHToB

6uoc$epbl, KaK no KoJIEqecrBy BrrAoB, TaK rr ro csoefi rsynrrl"on€urbHofi ponn n

npoqeccax Tparlc$opMallnlr BelqecrBa H euepruu. HsyreHr,re eroro KoMnoHeHTa

6uotu BxoAHJIo B Kpyr nepBooqepeAnbrx 3aAaq B [ocJreAHHe AecflTrrJreTlrfl KaK B

Hantefi crpaHe, TaK n sa ee upeAeJlaMr{, oAHaKo }r3}rqenHocrb rrosBennofi dnorrr

errle AaneKo He IIoJIHat[. Oco6ernro 9To Kacaercs $ynrqr,roHa.Irbnofi poJr]r rI Mexa-

HH3MOB nosAeficrBHff oAITID( opraHH3MoB Ha 4pyrne. OArrnM r{s Han$onee 3aMer-

HbIX KOMnOHeHTOB B norrBil( tBJIflrOTC.fl AO)KAeBbIe qepBH, KOTOpbIe rrMpoKo Hc-

noJlb3yloTcfl B nCCJIeAOBaHAf,X IUUpOKOTO Cllerffpa BonpocoB Bo BCeM Mr,rpe, oco-

6enuo AJIfl noBbIIueHHfl IIJIoAopoAHr noqB H yBeJrr,rrrenlrff ypoxafiHocrg ceJrbcKo-

xogsficrBeHHbtx KyJlbryp. Bbl[tecKa3anuoe Aenaer npeAcTaBJreurryro AHccepTarIH-

oHrryIo pa6ory n.H. Kafiryn aKTyanrnofi H coorBercrByroqefi o6enu 3af,BJreH-

HbrM cfieqnailbHocTflM.

.Qlcceprars{fl cocronT }Ig BBeAemurflr 5 rnar, BhIBoAoB, cnncKa Jlr.rrepaTypba,

Pa6om n3JIo)KeHa Ha 153 crpannrlil( Marrrrrnoril{cuoro reKcra coAepxctlr 13 m6-

JIEII u 28 pucyHKon. Cnucor rrcnoJlb3oBaHHofi nnrepar)fpbr BKrrroqaer e ce6x 287

Ha3Bauttia, wt Hr,{x * 246 Ha }rnocrpaHnhD( ffgblKax.

fnasa I (ctp. 8-46) nocBslqena o6ropy Jrlrreparypbr, rAe aBropoM npoBeAeH

no4po6uufi aHaJII,r3 I{MeIoIqExcr AaHHbD( o Ao}KAeBbD( qepBff rr ax Synxqno-
HaJIbHofi ponu B gxoclacreMil(. 3naqETeJIbHoe Mecro orBeAeuo r.rcropr,In [131nreglu



Aox(AeBbD( qepBefi, BblcBerrl{B€uoTcfl o6nacrn HeAocraro.rnofi Hs1 reuHocru, B

rlacrHocru MexaHI{3Mhr nosAefrcrBrrr uepuefi Ha pacrenwfl, H poJrb SarropoB uoq-

seunoft cpeAbl B T€lKHx B3arlMoAefictsvutx. Paccuorpeno BJrrtf,Hrre gKoJroruqecKriD(

QarropoB Ha Aox(AeBbrx r{epnefi, oco6ennocrr{ rx SusuoJroruu, poJrb B noqBoo6-

pa3oBaHHLr u noBhIIIIeHHpI KalIeCTBa nOqB, B pe3yJrbTare rrero cAeJraHo 3aKJrroqeHHe

o roM, rITo oHI,I tBJUIIorct [peBocxoAubrMr,I o6remaM[r gKcuepr{MeuTaJrbHbrx uc-

cJleAoBanuia. Clegyer noAqepKnyrb xopourHfi nogGop aBTopoM Jrr,rreparypbr: oHa

I{cnoJlb3yer He roJIbKo KJraccuqecKne padorrr no noqseHHofi 3ooJroruu vr sKoJro-

rwvl, Ho u nonefiume HccJreAoBaurrr KaK no Sayne Aox(AeBbrx uepnefi, TaK H no

SynxquoHI{poBaHHIo noqBeHHbD( oKocncreM. B rcaqecrBe nedonrruoro 3aMeqannfl

Alrccepraury Moxno orMernTb, qro Mfl xlr3nenurrx $oprnr Aox(AeBhrx uepnefi

eCTb pyccKot3blqHafi TepMI4HOJIonIff, KOTop€tfl npI{BeAeHa B pa6om>r KJracclrKa

norlBeHrrofi 3oonorun, T.C. flepenb, Koropble noqeMy-To aBTop He ncnoJrb3oBarra.

O6sop Jllrreparypbr MoxHo HasBarb rrparcrnqecru HcqepnbrB€lroqrM, rrs Koroporo

Mo)KHo Bbrnecrlr Mnoro rIeHHofi vr amanrlriTwrecKn odpadoraHnofi nn$opuar1nn.

fnaea 2 <MarepuaJr H MeroAbD) BKrlroqaer s ce6s onucaune oco6eHuocrefi

qerblpex BHAoB ,qoxqgeBbrx uepnefi, nrr6paHnbrx Mfl rrpoBeAeHr{.fl onbrroB. Cnegy-

er QKa3arb, qro ora HraBa Al,rcceprarIr{H, rroxalryfi, e4rnHcrBeHnaf,, K Koropofi ecm

Oonee-naeHee cepbe3nbre 3aMeqannfl. Ha.ruHaeTcfl rnaBa c Ta6nlrrtrbr 1, B roropofi

[pHBeAeHbI r$nsuro-xl,IMutlecKue xapaKTeplrcrrlrKn ]rccneAoBanHbtx rroqB. OAHaroo

KaK onpeAeJlflJrucb AaHHhre napaMerybr, He yragano. Ecnu caMocroflTeJlbno, To

Aonxnu 6rmr npIdBeAeHbI MeroArIKn, cnocodrr orfopa npo6, a ecJrr[ B3flTbr r4s rrw-

Teparypbl, To AoJDKHTT 6rrm coorBercrByrorrlue ccbrJrKr{. Eotee roro, npHBeAeH-

Hbre s ra6nralle 3Haqenllfl He LIMeIor noKa3areJrefi Aucnepcplra, rr uor{trTb, orJrrrlra-

Iorct JIn 3HaqI,IMo ABa rlrna noqB Apyr or Apyra, HeBo3MoxHo: SarruqecKn gro

6pocaet reub Ha Bce peyxbrarbr, rAe oTH Tr{nbr norrB cpaBnr,rBarorcr. Crarncru-

'IecKHfi aHiuIH3 B IIeJIoM onucan AoBoJrbHo cqyAno: npnMeuenr{e Ar,rcnepcr{oHuoro

aHaJII,I3a He BcerAa o6ocnoBanHo, HanpnMep, He npoBeAeHo upeABapurelrnofi



orIeHKI{ AarrHbrx Ha HopManbHocrb rd roMoFeHuocrb. B Aeranm He yKa3ano, KaK}re

Sartopn 6parrllcb B cJrfrae npoBeAeur{r anaJrr{3d, H 6run nu oqeueHbr s$Sermr

B3aHMoAeficrnns $arropoB B cJryrrae ucuoJrb3oBaHr,rf, nanoroSaKTopuoro Ar,rcnep-

CIIOTIHOTO AHilIIil3A.

B octalbHoM MeroAlIKa npoBeAeHnfl gKcneprrMenToB pacru{caHa AoBoJrbHo

nogpo6Ho: yK€l3aHo, KaK 6unn nofiyqeHbr KorrpoJrlrrbr, gKcKpEThr Aox(AeBbD( .rep-

nefi, KaK npoBoAILJIacb LD( nnqy6agnr, BblparqrdBaHrre pacrenufi. ,{ononrno no-

4po6no npHBeAeHbI aBTopoM MeroAI{Ka ilrzr.Jrrr3a gJreMeHTHoro cocraBa rrorrB,

orpeAeneHl{fl I,roHoB. B erou cfiyqae, upaBAa, 6ulo 6u xopouro yra3arb ypoBeHb

tlyBcrB[ITeJrbHocrlr npHfupq T.K. aBTop pa6oraer c oqenb HedonurrnMrr KoHrIeH-

TpaIII4flMH sneMeHToB. B .ractHocru, ga6erar Bnepe4, cKaxqF, qro y MeHff Bo3HHK-

iln coMHeHI{ff, MoxHo JIrr onpe4eJrl,rrb c noMorqbro Hcnonb3oBaggbD( npn6opon

KoHItreHTpaI{Hrc )Kene3a n 0106 rvrrlVf n cpaBHnBaeMbD( c Hr{M Kor{rtreHTpargafi. 3ffi
Borlpocbr Mo)KHo 6uno 6rr cHsrb 3apanee.

fnaeu 3{ cocraBJrffIo'T codcteenno onucaHne p$yJrbraron pa6oru n Hx

o6cyx4enne. fnasa 3, :aHnMarclrrlaff 16 craHHrI, nocBrnlena poJrn AoxAeBbrx qep

sefi B TptmcSopnaallnn coeArauenrafi &tora B noqBe n a3orgoM nr{TaHHH pacreHgft.

B ilIaBe noKa3ano, qro BIIeceHI{e pacrnreJlbubrx ocrarKoB, oco6enno coJroMhr

p)KI{, cyrqecrBeHHo nHru6npoBarlo npoqecc Hlrrpn$urcaqu[r B noqBe. B pesynbra-

Te cKopocrb pocra pacTeHnff oryplla B norlBe c coJloMofi cyrqecrBegHo saMeAJrr-

Jlacb (n 3,8 pa3a) no cpaBHeHI{Io c KoHTpoJIeM. Bnecenrae CaCO3 ynennqrBaro Ha

73% rpoqeccbl HnrpuQuraqun, Ho He BJIHruro Ha KorfltreHTparlnro aMuonprfisofr-

Qopnarr a3ora. Hecnaorpx Ha oqeHb HH3KyIo (34 um/rr nounn) KoHrIeHTparIHro

npaBnoclrMhD( gKcKperoB Aox(AeBbD( .repnefi, coeAHHeHlu cyrrIecTBeHHO rrH-

AyrtrHpoBilrn npoqecc EtMMonnQraraqllra.

B rnase 4 noKa3aHo HnwflHr4e AoIKAeBBD( .repnefi na uo6r.rJrbgocrb MHKpo-

SJIeMeHToB B noqBe I{ Hx AocryflHocrb pacrenr{tru. flpoqe,q{pa ilpeABapnrenrnofi

cytuKl'r AepHoBo-noAsoJlrrcrofi tuulr.IHofi noqBbr nprrBoAulra K pg3KoNry yMeHbme-

3TH

HIIIo e Hefi (s 10 pas) KoHllenrparryrr pacrBopl,IMbrx B BoAe $oprnr Fe ra IVI1. flora-



3aHo raK)I(e BJII{flHI{e BJIIDKHocTH norIBEr, Ao6annennt pacrlrreJrbgbD( ocrarKoB I{

rap6onaroB. AoxgeBhre rrepBu cyrqecrBenno yBeJrmr{B€urr{ uo6nnrHocrb Fe, Znu
hdn B noqBe. Cteneub yBeJII'rrIeHr{f, 3anrrcena or BrIAa uepnefi, rpar{yJroMerprarre-

cKoro cocraBa noqBbr r{ craprosofi nao6nnnnocrfi M}rrcpogJreMenToB.

Bnecenne B AepHoBo-noA3oJrrrcryro necqamyro roqBy cy6crpara c BbrcoKHM

coorHoIIIeH[reM CAI (conorvrbr p)Kr{) conpoBoxArurocb 3aMeAJreHHeM pocra pacre-

nufa H yI![eHbIIIeHpreM [IHTeHcr{BHocrn rpancnopra Bcex H3yqeHHbD( Mr,r4pogJre-

MeHroB rI3 Kopnefi n no6em orypqa (Fe, IVIn n Zn). B pesynbrare Herar1aBgoro

gogAeficrBufl KttJIbIII{t ua nao6l{Jlbuocrb noqBeHHbD( Mr{rcpogJreMeHToB KoHrIeHTpa-

IIHfl Zn u hdn B KcIr,rIeMHoM coKe pacrenrafi o6or{x BEAon (orypqa n KyKyppbr)

cyulecrBeHHo cnl,DKanacb: n 118-5 ,7 paza. Vnaeubruenrre KoHrIeHTp€uur{ gTr{x M}rK-

pogJIeMeHToB nponcxogr{no He roJrbKo B Kcr{JreMHoM coKe pacreunfi, no I{ B Bere-

TarnBnbrx qacTn( or)?qa u KyKypy3br. B ornn{ue or Zn w h/h KonrlenTpaqns Fe

ocraBilIacr cta6Hnnrofi KaK B KcI,[JreMrIoM coKe, T€u( ]r B Bererarl,rBghrx qacrp(

H3)rqaeMbrx pacreHnfi Hesanr{cl{Mo or co4epxanl{f, B noqBe rap$ogara Karrbrluff.

flocne Ao6asrennfl orc4peroB AoXAeBhIx qepne6r A. caliginosa n L. teryestris s

nlrrareJlbHble pacrBopbr, JIHITIeHHnIe MI,rKpogJIeMeHTon (Fe, hdn, Zn), npogcxoAllJro

yBerHrIeHHe coAepxanlim Fe s no6erur I{ KoHIIeHrpaqHH xJropoQnnna B Jrprcrbp(

orypqa. MeN45r KoullenTpaquefi xnopoQlrJlJla B Jrlrcrbrx r{ coAepxilrr}reM )KeJre3a

s no6erax Bbrf,BJIeHa nraHefinafr, sauncllMocru. Co4epxauue IVIn u Zn n no6era:<

pacreHnfi ne MeHflJIocb IIocJIe Ao6asxenl{r erclqperoB. flonoxnrenrHufi eSQerr

sKcl(peroB 'repnefi Ha nr,ITEurHe pacrennfi 6un o6ycnoBJren, HraBHbrM o6pasou;

yryqtrtenr{eM ura6xenrffi pacreHnfi Fe.

B rnase 5 norasaHo BJlrrflHr,re AoxAeBbD( .repnefi na uo6r,rJrbnocrb KpeMHHfl

B noqBe H ero AocryfiHocrb pacreHl{rM. flaccaxt norrB qepes KHrueqHr.[K Ao4,qeBbrx

uepnefi conpoBoxAancfl yBeJILIIIeHI{eM B KonpoJIHT&( nao6rurgocrrr Kar( BoAopac-

TBopHMoro KpeMHHt, TaK I.{ MoHol(peMHlrenofi Kl{cJrorbr, Soprnrbr, B Koropofi rcpenr-

Hufi nonloulaercff KopHtMI{ H Tpancnopr}Ipyercf r{3 KopHefi s no6er pacrey14f,r.

AoxgeBble qepBn cylqecrBenno yBerruqwrlarr:lt KoHrIeHTpaqEro Si B Kcrr,JreMHoM



coKe u/uxu cKopocrb rpaHcnopm Si c KcI{JreMHbrM coroM rr3 Kopuefi n no6em

pacreuutrt.Ha puc. 15 n 18 n erofi HraBe yKa3aHo o qeM-To, rrro pacnonoxeno Ao

H tIocJIe qeprhl, Ho o6napyxHTb raKoB)rn Ha pHcyHKnx He yAanocb.

K Aucceprallurr ecr6 ABa o6rqru( 3aMerlanr{fl: nepBoe - KiDKAaf, HraBa Haqu-

Haercfl c KparKoro rrepecKa3a MeToAHKH H rrpnBegenr{fl coorBercrByroqefi JrHTe-

parypbl no reMe, 3ro ocBexaer B rraMflT]I rmTarenr [poqurannoe HecKoJrbKo

crpaul.{Ir Ha3aA, Ho flBnrercfl orcryruIenrireM or $opnau ruraBbr, Ha3brBaenaofi pe-

3yJrbTaToM.

Bropoe 3aMerIaHHe Kacaerct BoJrbnocrn B HcnoJrb3oBanr,rpr aBTopoM TepMH-

HoJloruu. fIoMI{Mo ynoMflHyrbrx repMunoB Ha SpaHr{yscKoM ff3brKe, MHorue rep-

MnHbr tBJIlIo'Tcff, BepoflTHo, caMocroflTeJlbHbrM nepeBoAoM c anrnuficKoro, rrro

npHBeJIo K tIotBJIeHI,Irc TarflD( BbrpoKenuft KaK (fioJroAurrfi noflc)) 3eunn, (3eMnbre

gKocucreMbD) H T.Ir. flpn gToM aBTop rlnorAa nepeBoAr{T He roJrbKo repMrrubr, Ho H

Qanaunuur arlropoB pa6or. HanpnMep, pa6oru .{apruHa n 1881 roAy Ha pyccroM

fl3brKe HeT B CrrHCKe Jrr{Tepar)1pbr, Aa H B 4pHpoAe Tox(e.

Xo.retcg orMernTb, qro Al{ccepralll{fl BbInoJIHeHa Ha oqeHb BbrcoKoM

ypoBHe - B nefi npucytcrByer npalffHqecKr,I Bce, rrro HeodxoAnMo Arrfl noJrnoro

pacl(pblTvlfl TeMbI. Tercr Hanncan [peKpacHbrM fl3hrKoM, 6el ouu6oK, lrro AeJraer

qrenne Ancceprallnn npr,rffTHbrM 3aHflTHeM. Anrop AeMoucTpnpyer o6mnpHbre no-

3HaHHfl B gKoJIorHId orAenbnbrx BHAoB Aolr(AeBbrx qepsefi n npuMerrfler r.rx B aHa-

JIH3€ MarepHarra. Perytrrarbl [r cAenanHbre I,I3 Marepuitra BbrBoAbr sBrrffK]Tcfl Ho-

BbIMH I,I yHI,IKarIbHbrMI{ r{ npeAcraBJnror HecoMHeHr{yro qeHHocrb AJrr Ha)rKI,r, a.

pa6ora - 3aBepIIreHHoe Hafrnoe rrccJreAoBanlre. Cyx no Marepnarry Arrccepra-

\I/iH, ocHoBHofi o6seM AaHHbtx noJrfreH aBTopoM Jrr{qHo rr,nn B KoJrJreKTHBe c ee

}^racrHeM, a o6pa6orKa u alnanrl,rs Marryuara rrpoBoAwrucb ero ruqHo, qro He Bbr-

3blBaer coMHeHufi n aBTopcme pa6orbr. I{syrenue dasoBbrx MexaH}r3MoB BrrdflHr4s

uepnefi Ha SyHKIIHoH4poBaHLre pacreHrafi ornnqaer pa6ory BbrcoKofi reopernqe-

crotr 3HaqI,IMocrbIo, a l{3}rureHue Bnrwtnurfl, pa3Jrl{rrHbrx Qaxropon cpeAbr Ha Ao-

crynHocrb AJIf, pacreunfi naurpogJleMeuToB H 4peMmrrfl - no,I1trepKuBaer rrpaKru-



qecKlafi BKI4A B pa3pa6otry MeroAoB yryqureunr KarrecrBa noqn n sS$ernanHo-

cru 3eMJIeAeJrvIfl.. EOnrurafl 'viacrb p$yxbraroB orryGnuKoBaHa B )KypH€UraX, peKO-

MeHAoBaHHbrx BAK PO rc orry6JrnKoBaHlrro p$ynbraroB Ha concKaHr{e yreHofi

creneul,I KaHAwAara 6nonornqecKnx HayK. Cne,qyer noAqepKrryTb oqenb Bhrcoxufi

ypoBeHb )KypHtLIIoB, B Koropbu( orry6uurosanbr Marepu€urbr aBTopa, qro Samnve-

cKI,I AeJIaer AonoJrHr,rrenbr{yrc gKcnepru3y KaqecTBa Marepr{anra npoctofi Qop-

MAJIbHOCTbIO.

AutopeQepar noJlHocTbro coorBercrByer reKcry Ar,rcceprarlr{rir. B aBTope-

Qepare roJrbKo c6ura l{yMeparlnfl rlraB ornocuTeJrbno reKcra Ar,rcceprarlrrr}r.

llpe4craBJleHHaff pa6ora Kafinyn flonHnrr trilnrnnnqnbr flBJrflercr 3aKoH-

qeHHbIM CaMOCTOtreJIbHbrM HCCneAOBaHlreM, nocBrrrleHHbrM oueHKe BIWrnHiufl

AoxAeBbrx qepsefi Ha AocrynHocrb pacreHuflM gJreMeHToB MnHepilrbHoro nvrra-

Hltfl, I,I orBeqaer rpe6onaurlf,M, ycTaHoBJIeHHbrna MocKoBcKr4M rocyAapcrBeHnbrM

ynl,rBepcureroM lIMeHn M.B. JlonaoHocoBa r pa6oraM noAo6noro poAa. Co4epxa-

Hue Al4cceprallnn coorBercrByer nacnopraM crrerluaJrbuocrefi 06.01.04 - a{poxu-

lalan et 03.02.08 - eKoJrorl4.f, (no orpacnxu) (6nonoruqecKr{e HayKH), a raKxe KpH-

TepnffM, orpeAendnnrrna nn.2.l - 2.5, flonoxennfl o npHcyxAeHHH y.reHbrx cre-

nenefi e MocroBcKoM rocyAapcrBeHHoM yHl4BepclrreTe r/rMeHn M.B. JlonronocoBa,

a raKxe oQopMJIeHa coruracuo npranoxeunrnr Ng 5, 6 flonoxeHr{rr o coBere Moc-

KoBcKoro rocyAapcrBeHHoro yHr,rBepclrrera HMeHr{ M.B . JlonaonocoBa.

Taruna o6pasona, collcKareJlb Kafixyn flonuHa HnruHrrrra gocrofiHa npu-

cyx,qeHHt yqeHofi creneuu KanAvr4ara 6uonornrlecKr{x HayK rro cneqr4ilrbnocrflM

06.01.04 arpoxuMnx H 03.02.08 oKorlorur (no orpacnxna) (6nonoruqecKne

Hayru).

OQnqnaJrbnbrfi onnoHenT

KaHAI,rAar 6uonoruqecKax HayK,

pr.o. 3aBe4yroulero na6oparopnefi E3freHr{ff

oKoJlorurrecKr,rx QyHrrIHfi no.rs Hucruryra
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