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KHWPHUII (JoxkTOpJHMK qHCCEPTANNA AHHOTAIUSICH)

Juccepranuss MaB3yCHHHUHI 10J13ap0Juru Ba 3apypatu. byryHru kyHzaa
«...ep IIAPUHUHT TYPTAAaH OUp KUCMU TOFIU TU3MAJlap XHUCcacura TYFpu Kenauo,
TOFJIMKJIAp TPOMHMKIApJaH TOPTHO KyTOraya xap Xuj JaHAmadTIapHu, XUIMa-Xuil
Tabuatra sra GyIraH TEKMCIMKIAH (GapK KATyBYM MaKMYaHH TALIKAI KATAIm» .
By xunama-XWJUIMK TOF Ba TOF OJIIM TYNPOK XOCHJI KWJIYBUM >KMHCIIAPUHU Ba
Tynpokjiapaad ¢oinanaHuIIHN Oenruiaiau, spHU Oy Xosatiapra y3ura Xoc TOF
DKOTH3MMJIApU TabCcUp Kypcaranu. lllyHra kypa, BepTHKan MUHTaKa TYyHPOKJIApH
TE€HE3UCH, DBOJIIOIUACH Ba YHYMIOPJUTMHHU TAJIKUK OTUII OYTyHTM KYHHUHT
acocWii Hazapuii MyamMMoOJIapuaaH Oupu XucoOyiaHagu. by MyaMMoO €YMMHHUHT
YyKypJIUTH Ba KEHTJIUTUTA TYIPOKIAPHU TeOorpauK TapKaIUIIH, TEOKUMEBHIMA
naHAma(TIApHA PUBOKIIAHUIT OOCKUWIAPH, YMyMaH TaOMH MyXUTHHU OWJIUII Ba
yHAaH doiaananui OunaH 6eBocuTa OOFIIMK XUCOOIaHA M.

PecnyOinkaMu3 TOF Ba TOF OJITU TYNPOKJIAPU MKJIUM Y3TapuIllM WHTErpaj
Kypcatkuu 0ynu0, Oy Oopama daproHa BOAMIICHM TOF Ba TOF OJAM TYIPOKJIapu
V3UHUHT apyj] Ba TYMHJ, SPUM TYMUJUIUTU Ominad gapk Kujdaau Xamja y3ura xoc
pErroHal TYNPOK-3KOJOTUK PEeKUM OujiaH TaOWHil Ba aHTPOIOTEeH Yy3rapuiuiapra
xaBo0 Oepaau. llly Gouc cyropunaauran Tynpokjap/a THAPOTEPMHUK Ba OOIIKa
TYHPOK XOCHJI KWJIyBYM OMIJUIAPHU TYNMPOK XOCcalapura TabCUPUHHU, IIIYHUHTICK,
YHYMJIOPJIMK Japa)kaCuHU OaxoJialll, cakjall Ba OIIMPHILI OYiiHYa KEHI KaMpPOBJIH
yopa-TaJ0upiap aMmaira OmMpUIMOKIA.

JlyHéna TOF Ba TOF OJAM TYNPOKJIapy F€HE3MCH Ba 3BOJIIOLMACUHU OMIIMILIA
MaKpo- Ba MUKPO3JIEMEHTIAPHUHT MUKJIOPH, CU(PaTH Ba MUTPAITUACH TAJAKUK ITHUII
Oy coxajaru 3aHXUPHUHT MyXuUM OynakiapujaH Oupu xucoOnaHnaau. TaOumii Ba
AQHTPOTIOTEH IIAPOUTAA KUMEBUI SJIEMEHTIADHUHT T€OKUMEBUM JaHAmadTIapaa,
TOF Ba TOF OJIJM IIAPOUTHIA MUTPAIMS Ba aKKyMYJISIIIUS >Kapa€HIapu XaHy3rada
TAAKUK STUJIMAraH. YMyMaH Makpo- Ba MHUKPOAIJIEMEHTJIApPHU, alpUM KUMEBUU
OupUKMaTapHU aKKyMyJsinus Ba quddepeHinmanus xapaéHu TYIPOK-TEOKUMEBUN
Oapbepiap/ia TaAKUK STUII 1073ap0 UMUK MyamMmoJiapAaH OWpU XHCOOJIaHAIH.
Tor Ba TOF oM 30HAJIApAA TYNPOK XOCHJI OVIHMII MyaMMOJApWUHH KOWHHUHT
pervoHan Ba JIOKaJl XYCYCHSITJIApUHU IbTHOOpPra onamMad Typubd Xail Kuiub
oynmaiigu. by Oopama TOF Ba TOF OJIIM TYNPOKJIAPUHHUHT HKOJIOTHUK-TEHETHK,
arpopu3uk, KUMEBUM Ba OMOTEOKMMEBHI XOCCAIApUHUA, YMYMaH YHYMJOPJUTUHU
TaIKUK OTHUII MYXMM Macajajap/aH caHajdaau. byryHru KyHaa amanjia
MUKpodJieMeHTIapHH, xycycad Rb, Cs, Cr, U, Sc, La, Hf, Sb, Ce, Sm, Th, Yb, Lu,
Th xaOu sneMeHTIapHA JIEMEHTAp JaH AT TH3UMHJIA, TOF TYIPOKIapy OHAIIUK
KUHCH — TYNPOK — YCUMIIMK 3aHXUPHUA TAIKUK dTUII, TeOKUMEBUM JTaHAmadTiIap
Ba TYNPOK T'CHE3UCHJIa, IIAKJUIAHUIIINIA KaTTa Ha3apuid Ba aMajauil axaMHsT KacO
staau. KomaBepca, Oy TympoOKJIapHUHT TYMYCIWJIWK XOJaTH, yJap TapKuOuaaru
Makpo- Ba MHUKPODJIEMEHTIAp Y4YyH (DOH MUKAOpIApU WUIUIA0 YHUKHUII, TYIPOK-
TCOKUMEBUI TMPOBUHIMJIAPUHN aHUKJIAIl MaB3YHUHT JOJ3apOJIMK Japa’kacuHU
sTHaJ1a OIINPATIH.

! https://ru/m/wikipedia/org/wiki/%D0



V36exucron Pecny6mukacunnar «Ep Tyrpucuma»ru Konynm, Basupnap
Maxkamacuauar 2016 #un 23 aBryctamaru 273-coH «2016-2020 i#unnapna
V36exucton Pecniy6nukacuna atpod Tabumii MyXUT MOHHTOPHMHTH JlacTypHHH
tacaukiam Tyrpucuaanru Ba 2013 #wmn 27 wmaiimaru 142-con «2013-2017
funnapna  Ysbekucton Pecny6imkacuma atpod-MyxuT Myxodasacu Oyiinua
XapakaTiap JNacTypu TYFPUCHAA»TH KapopJiapd Ba MasKyp (aojusarra TETUILIN
OolKa MEbEPUU-XYKYKHH XyxoKaTiapia OelrwiaHrad BasudanapHu amanra
OLIMpHUIITA YIIOY TUCCEpTalUs TAAKUKOTH MYyailsiH napakaja Xu3Mat KUIadau.

TagkukKoTHUHT pecnyOjanka GaH Ba TEXHOJOTHSJIAPDH PUBOKIAHUIIU-
HUHI aCOCHIl YCTYBOp HyHaJuuuiapura Ooriukaura. Maskyp aumcceprauus
pecnyOnuka aH Ba TEXHOJIOTUSITIApH PUBOKITAHUIIMHUAT V. « KUTIUTOK XY KamuTH,
OMOTEXHOJIOTHI, SKOJOTUS Ba arpod-MyXUTHH MyXxodaza KWIUID YCTYBOP
HyHanmumm qoupacuaa 6akapuirat.

JAuccepranust MaB3ycu Oyin4a XOPHMKMHA WIMHA-TAAKHUKOTIAP IIAPXH.
Tor Ba TOF OJAM TYNPOKJIAPHUHI TE€HE3UCH, TeorpadusiCu, HBOJIOIUSACH,
DKOJIOTHSICKM Ba YHYMJOPJIUTMHU TAAKUK OSTHUINTA KApaTWIraH TagKUKOTIap
AKAXOHHUHT €TaKYl WIMHUN-TAJKUKOT MapKasjlapu, OJIMI TabIuM MyaccacalapH,
xymitagas, “United State Department Agriculture, Department of Soil and Water
Science University of Florida (AKIII), Chinese Academy of Agricultural Sciences
(Xuroit), Kyoto University (SImonwust), International Centre for Integrated Mountain
Development (IlIseitiapus), Institute of Plant Nutrition and Soil Science
(I'epmanus), Institute of Soil Science and Plant Cultivation (IToxpmia) xamuma
TYHNpOKIIYHOCITHK Ba arpoKMMé MIMHI-TaaKMKOT MHCTHTYyTHAA (Y36eKHCTOH)
M3JIAHUTILIAP 0JIMO OOPUIIMOKIA.

Tor Ba TOF OJAM TYNPOKJIAPUHUHI 3KOJIOTMK-TEHETHK XYyCYCUATIApH Ba
YHYMJIOPJIUTUHU TaAKUK JTHUIITa OWJ >KaxXOHAAa OJud OopwiiraH TaAKUKOTIap
HaTWXKacuaa Katop, ’KyMmiIaJlad, KyduJarda WiMHAil HaTUXKajaap OJIMHTaH: BEPTUKAI
MUHTaKa/Ja MUKPOIJIEMEHTJIAPHUHT atMocdepa, TYMpOK, YCUMIUK TapKuOugaru
MUKIOpJIapu, KUMEBHM Ba (U3UK-KUMEBUN XOcCcajapura TabCUPH aHMUKJIAHTaH
(Institute of Soil Science and Plant Cultivation, Chinese Academy of Agricultural
Sciences); TynpokjgapHUHT H(IOCIAHUIIN Ba JACTPagalisCH, TYNPOK T'eHEe3UCHIa
MHUKPOAJIEMEHTIAPHU TAPKAJIMIIHN Ba aKKyMyJisaiusick anukiaanrad (Institute of Soil
Science and Plant Cultivation, Plant Nutrition and Soil Science); rymyc Ba yHUHT
9JIEMEHT TapKHUOM Xamjia 3KOoJOoruK (GyHkiusacu anukiaanrad (Department of Soil
and Water Science University of Florida); Tormu TynpoKJIapHUHT TYpFyHIUTHTA
AHTPOTIOTEH OMUJIHUHT TabCUPHU, IITYHUHTICK, TYIPOK YHYMJIOPJIMTUHM CaKJjall Ba
OLIMPHUIIA SKOMHUHT HKJIUM, penbed XyCycUsTIapu TabCUpU HCOOTIAHTaH
(International Centre for Integrated Mountain Development).

byrynru kyHaa nyHéna TOF Ba TOF OJIIM TYHNPOKJIAPUHUHT DKOJIOTHUK-TEHETHK
XYCyCUSITIapU Ba YHYMIOPJUTHHHU OIUpHIl Oyinya Oup KaTop, >KyMJaJaH,
KylHuaara ycTyBOop HYyHanuuuiapaa TaAKUKOTIap oaub OopuiIMOKAa: TOF
TYOpOKJIApU TEHE3WCH, OJJIEMEHT TapKuOWu, MUrpamus Ba aKKyMYJISIUAS

2 www.usda.gov/wps; Www.petersons.com; www.caas.cn/en/administration/research; www.kyoto-u.ac.jp/en;

www.icimod.org; plantnutrition.uni-kiel.de/en; www.iung.pulawy.pl/eng.
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Kapa€HJIapUHU AaHUKJAIL, TOF Ba TOF OJAM TYHNPOKJIApUAArd TreOKUMEBUMA
OapbepiapHM Ba MNPOBUHLMSUIADHU TYNPOK, YCUMIIMK, XaWBOHOT OJIaMHra
TabCUPUHU AHMKJANI Ba JKOJIOTMK MOHUTOPUHI KWJIMII MEXaHW3MHUHHU HILIa0
YUKHII; TYIMPOK YHYMJOPJIUTMHU CaKJall, OIIMPUII Ba YHra TabCUP KypCaTyBUH
OMUJUIAP TAJAKUKOTUHHU TAKOMUJIJIAIITHPHIILL.

MyaMMOHMHI YPraHMIralJIuK gapaxkacu. PecryOiMKkaMU3HUHT TOF Ba TOF
OJIIA TYNPOKJIAPUHU TE€HE3UCH, YHYMIOPJWTYM Ba YHH CaKJIAII, OLIMPUII XaMmJa
cudatuau Oaxonam Oyinua unmuii-ragkukoriaap X.M.Maxcyznos, J[.C.CaTtTopos,
K.M.Mup3zaxxonoB, M.M.Tomky3ues, O.P.Kazak, C.H.Pwxos, JL.T.TypcyHOB,
X.T.Puckuena, P.K.Ky3ues, JI.A.FabypoBa, X.X.TypcyHo, B.E.Cexkrumenko,
I''M.HabueBa, A.3.AtabexoB, B.C.ApxkanoBa, H.FO.AOGmypaxmMoHOB Ba OoIKa
Ky1u1ad onumIiIap TOMOHHUAAH 0O OOpUiITaH.

JyHéna TOr Ba TOF OJAM TYNPOKJIAPU TE€HE3UCH, TYPFYHIINTH, MAKpo- Ba
MUKPOSJIEMEHTIIAPHUHT TaPKAJIUILIN Ba aKKyMYJISIUACH, TYMYC Ba YHHHT 3JIEMEHT
tapkuOunu Taxymm J.Lee, J.Doolittle, A.Aysen, R.Tate, M.Pansu, J.Gautheyrou,
F.Stevenson, R.Bardgett, M.Winiger Ba Oomikaiap TOMOHHIAH YTKa3HIITaH
TaIKUKOTIApAa TaKOMUWUIAIITAPWITaH. bupuHun 6ynu6 nanamadT-reokuMEBUin
TU3UM, 3aHXUP Tapukacuaa, y3apo anokanopiukiaa b.b. IlonslHOB TOMOHMIaH
Taxjui KuiauHran. ML.A. TI'mazosckas, @.M. KoznoBckuillap TOMOHHUAAH
JaHAIAaQT-reOKUMEBUI  TU3UMIA TYNPOKJIAPHU TaAKUK OTHUII YCYIH HILIa0
YUKWJITaH.

Jlexun, @aproHa BOAUICH TOF Ba TOF OJAM TYyHpPOKJIapuaa OMp KaTop Makpo-
Ba MUKposjieMeHTnap, xycycan Fe, K, Na, Ba Ba 3axapnu meramiap cypeMma,
MBIIIBAK, KagMui, cuMo0 xamaa A.A.Kuct Oyiinya allTiinaauran kam ypraHuiran
Ba ypraHwjiMara JUTUN, CTPOHLIMM, 11e3Ul, KaAMUW, CKaHAWI, UTTepOuid, JIaHTaH,
Kajail, ypaH, TOpuii, camapuii Ba OolIKajgap BEpPTUKAT 30HAUIMKAATH
TYHpOKJIapaa, TeOKUMEBHUM JaHIapT MUHTaKaJapuaa, TYMPOKJIAPHUHT T€HETHK
KaTJlamjlapula — OHAIMK >XUHCU — TYHNPOK — YCHUMIIMK 3aHXXHPHUIA aMaJIdi
xKuxarnan acocnanmarad. [IIyHUHTIEK, KaTOp AEeMEHTIApHUHT (OH MUKIOPIapU
aneMeHTap JaHamadT OJOKIapuaa aHUKJIAaHMaraH, TYMPOKIard KaTtop Xocca Ba
XYCYCUSTIApH, KyMJIAJaH dKOJIOTHK-TCHETHK XYCYCHUSTIIApUHU aHUKJAI Oyiinda
WIMUKA-TaIKUKOTIIAp 0JIUO OOopHIMaras.

Juccepranus MaB3yCHHUHT JUCCEPTANUA 0aKAPUITAH UIMHA-TAAKHKOT
MYyacCaCACHHMHI WIMHI uWuuiapu Owian Oorjukiauru. Jluccepramnus
TaIKUKOTU TyNpPOKIIYHOCIUK Ba arpOKUME WIMHUN-TAIKUKOT UHCTUTYTH WJIMUU-
TQAKUKOT  wnwiapu  pexxacuHuHr  KA-7-003+(A-7-013+A-7-019+A-7-020)
«PecnyOnukamMu3 CyropriIaiuirad 30HaCH TYIPOK KOIJIAMUHU KOMILIEKC YpraHMIIL,
ylapHu 0axoJiall xam/ia ierpajanusara yuaparad TynpoKiIap K0JIOTUK-MEIHOpPaTUB
XOJIATUHM  SIXIIWJIAIl ~ Ba  MaxXCYJJOPJWUTHHU  OUIMPHUIIHUHT  caMapajop
TeXHOJIOTHsUTapuan uitad yukuin (2012-2014 i), UCX-5-038-2016 «Paprona
BOJIMICH CYFOPWIAJIUTAH TYIPOKJIapH MaxCyJJOpPJUTd Ba SKOJOTHK-MEIUOPATUB
xomatuy (2016-2017 iii.) MaB3ycuaard amMainii Ba WHHOBALMOH JIOHHXATapH
noupacuaa OaxxapuiraH.

TagkuKOTHHHr Makcaau MopQoreHeTMK Ba JIaHAMA(PT-TeOKUMEBUI
TaIKUKOT YCYJIJIapW acoCHja TOF Ba TOF OJIM TYIPOKJIApUra MaxMyaBui TaBcU(
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Oepulll, 3KOJOTUK-TEHETUK XyCYyCUATIapura KUMEBUNA 3JIEMEHTIAPHUHT MUTPALI,
aKKyMyJsinus Ba AU GepeHIUaAlUsICUHUHT TAbCUPUHU «OHAIMK >KUHCH—TYHPOK—
YCUMIIMK» 3aHKHpUJIa amaira OLIMPHUII XaMJla YHYMIOPJWTMHH aHUKJIAIJIaH
nuoopar.

TaagkuKoTHUHT Basudaapu:

TOF Ba TOF OJIIM TYIPOK THI Ba TUTHAJIAPUHU MIAKJUTAHUIIIN]A UKIIUM, PEJIbed
Ba OOIIIKa TYIPOK XOCHJ KUITYBUA OMUJUIAPHUHT TAbCUPUHU aHUKJIALI;

TOFM JaHAmadTIapAa TOF Ba TOF OJAM TYNPOKIAPUHUHT XYCYCHH TYNPOK
XOCHWJI KUJTyBYHM XOCCATAPUHY aHUKJIALLL,

TYNPOK Ba TYNPOK KOIJIAMHUHH OMOTCOKMMEBHUH y3UTra XOC XyCYCHUSATIApUHU
YCUMJIMK KOIUIaMH, 3IEMEHTIIAP XYCYCUATIApH, TEOKUMEBUI Oepbepiap Ba MaKkpo-
BA MHKPOAJIEMEHTIAD MUIPALUACH, YJIAPHU TapKaJulld, KOHLEHTPALMSIAPU
OuaH OOFIMKJIMIMHU MCOOTIIAIL,

KeMMO0 YMKUIIM Xap XWil OYJaraH TYOpOKJIApHUHT 3KOJIOTHUK-TEHETHUK
XyCyCHUSTJIapy Ba TE€OKMMEBUM MYXUTHUHT ajloXyJa OMWUIAPUHU XJIOpUJJIAp,
cynb(darnap, kapOoHaTiap Ba aJoOXHJa HWOHJIAP MUTpAIUsCUra TabCUPUHU
AHUKJIAILL,

3JIEMEHTap JaHAaPTIapHUHT acocui OJOKJIapUHM Y3ura Xoc KUMEBUU
TapkuOM, anoxuja »>JIEMEHTJIAp OpTUKYa Ba ETUIIMOBUYM OHMOr€OKUMEBMIA
MPOBUHLIMSIAPUHY Y3ap0 XYyCYCUSATIAPUHN aHUKJIAI,

TOF Ba TOF OJAM TYyHpOKJIapuaa Ba OHAJIMK >KUHCIApPUAA MaKpo- Ba
MHUKpOd3JIeMeHTIapHu, myHuHraek, Fe, K, Na, Ba xamaa kam TaakKuK STHITaH,
TaJKUK 3THUJIMAraH 3JIEMEHTIIAPHUHT KJIapK Ba (POH MUKIOPIAPHHU HIILIA0 YHKHIIL

TaagkuKOTHUHT 00bekTH PaproHa BOAUMNCHMHUHI IIMMOJIM Ba >KaHyOMAaru
OanaHj TOFJH, IIOBUAJ, ACITIOBUAN TOF KUHCIIAPH, JIECC Ba TECCUMOH ETKU3UKIap
YCTH/A IIAKIAHTaH 04 KYHFUDP YTJIIOKU-AAIIT, KYHFUP TOF-YPMOH, TOF JKUTappPaHT
KapOOHATIIM TUMYAJIapH Xama JECC Ba ypTa KyMOK JKMHCIAp YCTHAA IIaK/UTAaHTaH
CYyFOpWJIAJIUTaH TYK, TUIIUK Ba 04 TyCIK 0Y3 TYIPOKJIap.

TagKUKOTHUHI TIpeIMeTH TOF Ba TOF OJIIM TYNPOK KOIUIAMHUHUHT
HKOJIOTUK-TEHETHK XyCyCHUsTIapura, Mop(oreHeTuk ycyn €paaMmuaa TaBcudianm,
reoKUMEBUI  OaphepiiapHu, KUMEBUN DJIEMEHTJIAp MUTpalMs KapaéHUHH,
TapKAJTUIINHN, aKKYMYJISIUSICUHA TabCUPWUHU, BJIEMEHTJIAPHUHT KJIapK Ba (OH
MHUKIOPJIAPUHU XaM/1a YHYMIOPJIUTUHN aHUKJIAITHYU Y3 WYUra OJIaJIu.

TagKuKOTHUHT ycysiapu. TagKMKOTHUHI acOCUMM yCyJd TapuUKacuaa
B.B.loxyyaeBHuuHT MopdoreneTuk, M.A.I'nazoBckas Ba A.W.IlepenbmannapHuHT
NeJOreoKuMEBUN  E€HJamyB ycywiapugad ¢doigananungd. TynpokIapHUHT
KUMEBUM, (U3MKAaBUM  TaxJwuiapy  «ArpokuMEBHM, arpodu3uMkaBuii  Ba
MUKpPOOHMOJIOTUK TAaJKUKOT ycyuiapu» xamaa «PyKOBOACTBO MO XHUMHYECKOMY
aHanu3y MoYB» E3yBIapu acocuaa Oaxapwigu. Tynpok, YCUMIIMKHU 3JIE€MEHT
TaxJIMJIM HEUTPOH-aKTUBAIIMOH yCyiaa, cuHraupwiran kartuonmap Ildbeddep
ycynu 6mnan, T.I1.Kprorep monudukaruscruia aHuKIaHIu.

OnuHraH HaTWKajdapHU MAaTeMaTHK-CTaTUCTHK KaiTa uumam DXMnap y4yH
spaTWiaral gactypaa, pacmiap, rpadukmap Flash, Excel mactypnapu acocuma
unutangn. Hucbuii  Oamanmmk, o0bekT uerapacu Google Earth wunTtepner
JTAcTypHia AaHUKJIAHIH.
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TaagKMKOTHUHT WIMMI SIHTWINTY KyHuaaruiapaan noopar:

uik O6op ®aproHa BOAUNCH TOF Ba TOF OJIIM TYNPOK XOCHUI OYiIuIIN
xKapaCHiiapu EFuHIIap, CYFOPHIN CYBIapH, peibed Ba Oolikaiap TabCcupHaa
XO3UPIrH HKOJOTHK-TEHETUK Ba TYNPOK-TEOKUMEBUM XYCYCUATIAPHU OJTaHIUTH
UCOOTJIaHTaH;

TypJIA XWJI IIAPOUT Ba KUHCIAP YCTHAA IIAKIUIAHTaH KyHFUP TOF-YPMOH Ba
TOF JKUTappaHr TYNPOKJIAPUHUHT MOP(HOreHETHK, OWOreOKUMEBUN, (PU3UK-
KUMEBUI, KUMEBUI XOcCcalapy Ba T€OKUMEBHI Oapbepiiapy aHUKJIAHTaH;

TyNpoK Ba oHaymk xuHciaapuaa Rb, Cs, Cr, U, Sc, La, Hf, Sh, Ce, Sm, Th,
Yb, Lu, Th napausr nemoreoknmécu Ba poH MUKIOpIAPU aHUKJIAHTaH;

TOF Ba TOF OJIIM TYNPOKJIAPHUHT TYMYCIHJIUK XOJIaTH, TyMHU(UKAIUsI Ba
MUHEpaIu3anus skapaéHu, Tymyc (ynpbBaTIU-TyMaT THUITa MaHCYOJIUTH Xamja
Crk:Cox HECOaTH 1-2 Opanurumaa TeOpaHUI HCOOTIIAHTaH;

SSHTM UKKH TOMOHJIaMa TEJOTeOKUMEBHUI Oaphepiiap axkpaTwiunb, Oapuiiim,
MarHuiiIn, MOJHOICHIN Ba OOIIKA MEeI0r€OKMMEBUN TPOBUHITUS aHUKJIAHTaH, 1Ty
acocuzia TYNpOK Ba OHAJMK >KUHCUHUHI TE€HETUK, T€OKMMEBUU Ba SKOJIOTHK-
TeHETHK XO0JIaTH Ba XyCyCHUSTIapyu UCOOTIIAHTaH,

TYOPOKJIAPHUHT BEpPTHUKAJl MUHTAKABUIUIMK 4Yerapaiapuia THUIPOTEPMUK
KypcaTKA4wilap BOAMMHUHT IIMMOJIMKA Ba >KaHYOMM KuCMIapuaa WWJUIMK YpTada
xapopatau 1,85°C ra KyTapuiuiiM, HaTUXala apuJIaHUIN >Kapa€HUHU OPTHO
OopaéTraniury, TYHOpOK T'€HE3UCH, XOoccallapura xamja dJeMEHTap JaHamadt
OJIOKJIapUra MyXuM TabCUP KYPCATUILIA aHUKJIAHTaH.

TagKNKOTHUHT aMaJIMil HATHXKACHU KyWuaaruiapaaH noopar:

daproHa BOJUNCH TOF Ba TOF OJIM TYNPOKJAPUHUHI SKOJOTHK-TEHETHUK Ba
TYIPOK-TEOKUMEBUN XYCYCUATIApU, TYPJAM XU IIAPOUT Ba JKUHCIAP yCTUAA
IIAKJIJIAHTaH KYHFUP TOF-YPMOH Ba KapOOHATIM TOF >KUTappaHT TYNPOKJIAPUHUHT
OMOTreOKMMEBHM, (PU3UK-KUMEBHUM, KUMEBHM ycymwiap ¢&paaMua OJMHTaH
MOpP(OreHeTHK, KUMEBUHN, TEOKMMEBHUI XOccallapd Ba TCOKUMEBMI Oapbepiapu,
TYMYCIMIHMK XoaaTh, kam Taakuk stuiarad (Rb, Cs, Cr, U), stunmaran (Sc, La, Hf,
Sb, Ce, Sm, Tb, Yb, Lu, Th) Ba Homup saeMEHTIAP MHKIOPJIAPH, YIAPHHHT
MUTpAIMs, aKKyMyssius KoddduiueHTiapy Ba Oomka OMOT€OKUMEBUIA
xoccanapy aHUKJIaHTaH;

TYNpOK-TEOKUMEBHUM  Oapbepiap Xamua Oopiu, Oapwiiiii, MarHunmy,
MOJHOJEHIN Ba OOIIKAa MPOBUHLMSIIAD AHUKJIAHTaH OYinO, TYympoK Ba OHAJUK
KUHCIIADUHUHT DKOJIOTUK-TEHETUK XOJaTH Ba XYCYCUSATIApUHU TaBcudiall,
KUIUIOK XYKQJIWTA DKHHJIAPUHHA OKOWIAIITHPHUII Ba MHUHEpald YFUTIApIaH
dolinananui, TaOuatHU Myxodasza KWIHII, XycycaH TaOuui €EKU TEXHOTeH
TabCUpJIap HATWXAcula CUMOO, MHUIIBSIK Ba CypbMa KaOW OFUp MeTajliap
TapKaJlran xyayaiapaad dhoiganaHumn nynnapu unuiad YuKuiIraH.

TagKuKoT HATHKATAPUHUHT HIHOHYWIWJINTH. TaJKUKOT HATUKAJTAPUHUHT
WUIIOHWIWINTH ~ W3JAaHUNUIAPHUHT  3aMOHaBUid  ycay0 Ba  BocHTanaplaH
doinananran Xoaaa YTKa3uiIraHiIuri, OJMHTaH MabiiymoTiaapra O XM gacTtyprapu
acocHia MaTeMaTHK WIUIOB OepWiraHd, TaJKUKOT HaTIKajJapW Xajdkapo Ba
Maxa/Inid TaAKUKOT HaTWKajdapu OWIaH TAaKKOCIAHTAHIIWTH, HATHXKaJapHUHT
UIuIad YUKAPUINTA )KOPUM KUJTUHTAHIIUTH, TAAKAUKOT HATHKATAPUHUHT XaJIKapo Ba
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pecnyOnuka — MHKECHMIArW — WIMHA-aMalliid  amkKyMmaHiapiaa  MyXoKama
KMJIMHIAHINTH, IyHUHTIEK, Y30ekuctoHn PecryGmukacu Basupmap Maxkamacu
xy3ypunaru Onuii arTecTanus KOMUCCUSICH TOMOHUaH OCJITMIIaHraH MaxaJliiid Ba
HyQy31M  XOpWXKUWA  JaBpUH-WIMHUN  HamIpjapuaa 4ol  STWITaHJIUTU
HATHKATAPHUHT UIIOHWIMIIUTUHYI KYpcaTaiu.

TagKUKOT HATHKAJAPUHMHI WIMHI Ba aMaJMM axaMMATH. TaJIKUKOT
HUTQKAIAPUHUHT WIMHK axamusTd DaproHa Bojauiicu OY3 Ba TOFJIM MHHTaKa
TYNPOKJIAPUHU apua Ba TYMHJ HKJIUM IIApOUTIApUAA TAIKUK STHITaH OYimo,
TOFJIM TYNPOKJAp XOCWJI Oyimimn >kapa€Hu Hazapusacura xamaa MasKyp
TYIPOKJIAPHUHT XOCHIT OYIIHII )KapaéHU KOHYHUSTIAPH, XO3UPTH IKOJIOTHUK XOJIaTH
TYIPOK T€OKUMEBUN MpodUiuIapaa Ba TyMPOK OMOTeOKMMECHIA Y3 aKCUHU TONTaH
oymu6, epman  ¢dolpamaHMm  Ba  JaHAMAPTIAPHA  PEKATAMTHPHIIIA
NEJOr€OKUMEBUI MOJIEN Ba3U(aCUHU yTallld OMIaH U30XJIaHAIH.

TaaKUKOT HaTWKAJAPUHUHT aMajduil axaMuaThd TOF Ba TOF  OJJH
TYOpoKJIapuaaH camapaiu ¢oigananui, OUOMaxCyJIJIOPIUKHA  OIIMPUIII,
IIYHUHTJEK, TYNPOK YHYMJOPJMIMHUA Cakjall Ba OLIUPHIN, AaHHUKJIAHTaH
ANEMEHTJIApHUHT  (OH  MUKIOpHUJIAaH  TYMNPOK-MEIMOPATHUB Ba  AKOJIOTHK
MOHUTOPUHT TAJKUKOTJIAp VTKA3UIl HWIUIApUIA, XYCyCaH MeJI0reOKUMEBUN
Oapbepiap Ba MPOBUHIMSIIAP OUPJIaMUYU MOHUTOPUHT OOBEKTH OYIHUIIHU, TYNPOK-
T€OKUMEBUM TAJIKUKOT Ba MPOBUHIUSIAD YCUMIIMKIAPHU TaHIa0 €TUINTHUPHUIIIA
doinamannmaéTrany XxaMmaa TYIPOK-TCOKUMEBUN TTPOBUHITUSIAD aHUKJIAHTAHIUTH
OuaH OenruaaHaIu.

TagKUKOT HATHKAJAPHUHT KOPU KWIMHUIIUA. DaproHa BOJIUICU TOF Ba
TOF OJIIW TYIPOKJIAPUHHUHT SKOJOTHK-TEHETHK XYCYCHSTIApH Ba YHYMIOPIUTUHA
TaJKHUK 3THUII Oyiirda ou0 OOpUITraH UIMUN-TAAKUKOT HATHKAJIapy acCOCHIA:
daproHa BOAUICH TOF Ba TOF OJIIW TYNPOKJIAPW MUHTAKACHIIATH KYIT MUJUIHK
UKJIUM XaMmja TYIpoOKAa cOoaup OYyiaérraH 3KOJIOTHK Y3rapuiuiap Ba OyHUHT
HaTWXKacuja AapuIJaHUII SKapaCHUHUHT OpPTHO  OOpaéTraHiuru, TYIPOK-
r€OKUMEBUM MPOBUHIIUSACH, Oaphepiiapu Xamjaa OFUp MeTalliap, paguoHyKIUjIap
Owian wu@uoCHaHUIIM TYOpoK Myxodaszacura Joup macajajapra aHUKJIHK
KMPUTHIIIA *Kopuil Kumuarad (Y30ekucton PecryGnukacu TabuaTHu Myxodasa
kuuin gasiaat kymuracu 28.10.2016 ii. NeP®-02/21-6332-con MablyMOTHOMACH).
bynna, Tynpokna, yHM XOCHJ KWJIYBYM OHAJIMK S>KHHCIApHIA, YCUMIIMKIIApHaa
MakKpo- Ba MHUKPOAJIEMEHTIIAP MUKIOPJIAPH, MUTPALUICH Ba aKKyMYJISIUSCH
Xam/ia KOJIOTHK XYCYCHSITIIApH aHWKJAHTaH, OyHJaH TallKapyu TOF Ba TOF OJIIN
tynpokiapuaa oapuiian (KK 1,71-6,63), momuonenmmn (KK 1,63-4,64) Ba Gomka
MIPOBUHITUSIAP UILTA0 YMKUJITaH,

TaIKUKOT HaTIKajIapu ®5-008+(D5-007+D5-006) pakamIu
«Cyropwiiagurad TYNPOKJIAPHUHT 3BOJIONUSCH Ba TYNPOK YHYMJIOPJIUTHHU
OOIIKAPUIITHUHT Ha3apuil acOCIIapUHU TAAKUK DTHUIID» MaB3ycujaru GyHmaamMeHTal
JOWUXaHUHT Oaxkapwiuinuga ¢oiaananuiran (PaH Ba TEXHOJOTHUSIAPHH
puBOUIaHTUPUIITHE MyBoduknammpuin kKymutacuHUHT 10.10.2016 i1, NedTK-
0313/672-con MmabiyMOTHOMacH). ByH/1a, BOMUIHHHUHT CYFOPHUIAIUTaH TYPOKIApU
VHYMJIOPJIMTUHU ~ KypcaTyBud MOPQOJIOTHK Oenrunap, TYMYCIHJIUK XOJaTH,
KUMEBUN TaxXJIWJI HaTWKajgapu, OMOMHUKPOdJIEMEHTIAp OWIIaH TabMUHJIAHTAHIIUK
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Japa)xacH, CyFOPHII, arpOUPPUTAIIMOH KaTiaMiiap TYNPOK MeHE3UCH, XOccatapura
Ba 3JIEMEHTap JaHamadT OJOKIapura MyXUM TabCUPU XaMJa OJMHIaH (DU3UK-
KUMEBUH Ba OOIIKA Tax M1 MabIyMOTIapuiad (hoigamaHuiIras.

TagKuKOT HATHKAJAPUMHUHI anpodaumusich. TaakukoTiIap Xap Wum
TAUTU HuUHT MaxcyCc KOMHCCHUSCH TOMOHHUJAH WXoOMM OaxoJlaHTaH Ba
XUCOOOTJIAp HMHCTUTYTHUHT WJIMHUM Ba YycnyOWil KeHramuwiapuyga MyXokama
KuiuHraH. Jluccepranus WIIMHUHT acOCHUN HaTIKalapu «ArpapHas Hayka —
cenbeckoMy  xo3srctBy» (bapmayn, 2015, 2016), «CoBpeMeHHBIE MPOOJIEMBI
3arpsi3HeHuss mouB» (MockBa, 2013), «®PaproHa BOIWHCH: TaOHATH-aXOJUCH-
XYKaJIUTH SHTH TagkukoTiaapnaa» (Paprona, 2014), «DyHaameHTaIbHBIC W
MIPUKJIATHBIE BOIIPOCHI JIECHOTO 1mouBoBeaeHU (ChikThiBKap, 2015), «3amonaBmii
WIMHK-TIENArOTUK Kajapiap Taiépiam Ba yHHHT UCTHKOONm» (Daprona, 2015),
«buosorusi, 9KOJOTHS Ba TYNPOKIIYHOCIUKHUHT J0JI3ap0  MyaMMOJapw»
(Tomkent, 2016), «Kynm tapmoxiu depmep XyKaavkiaapuaa MaxcCyJaoT HILIad
YUKAPUIITHUHT WHHOBAIIMOH TexHosorusiapu» (byxopo, 2016), «IlouBoBenenue —
MPOJIOBOJILCTBEHHOM W JKOJIOTMUecKoi Oe3omacHocTH cTpaHbl» (Mocksa-
benropon, 2016) xabu amkymaHIap/ia Mabpy3a KAJIHHTaH.

TaagKuKOT HUTAKAJAPUHUHT IBJIOH KUJIMHMIIM. J[Mccepranus maB3ycu
6yiinua xkaMp 25 Ta WIMHI Makola dON OSTWITaH, IIyJapiaH, Y30eKHCTOH
PecniyOnukacu Onuit aTTecTanys KOMUCCUSICHHUHT JOKTOPJUK JHUCCEepTalUsIapu
acoCHl WJIIMHMI HATHKaJapUHK YOI THUII TaBCHs TWIraH WiIMHKA Hampiapaa 11 ta
MakoJa, )KymiaziaH, 8 Tacu pecryOiiuka Ba 3 TaCH XOPIKHIA )KypHaIapJa Xxamaa
XaMKopJiMkAa 1 Ta MOHOrpadus HaIIp STUIITaH.

JldccepTAaMSIHUHT XaKMHU Ba Ty3wiaumu. lucceprarus TapkuOW KHPUIII,
ertuta 000, Xxynoca, doiganaHuiaraH anabu€tiap pyixatu Ba WIOBAJIApJaH
noopar. JIuccepranusauar Xxaxmu 200 O€THU TalIKUI 3TaIu.

JTACCEPTAIIUSIHUHT ACOCUM MASMYHH

Kupum kucMuaa yTka3wiran TaAKAKOTIAPHUHT J0JI3apOJIUTH Ba 3apypUsITH
acocyianrad. TaAKMKOTHUHT MaKcaau, Bazudanapu xamaa oObeKT Ba MpeaMeTiapu
taBcuanran,  Y36exucToH  PecryOmukach — GaH  Ba  TEXHOJNOTHSCH
TAPAKKUETUHUHT YCTYBOp MyHAIMIIIIApUra MOCIIMIH KypCaTWITraH, TAAKUKOTHUHT
WIMUN SHTWINTA Ba aMalui  HaTwkainapu Oa€H KWIMHTAH, OJIMHTaH
HaTWKAJTApPHUHT Ha3apuid Ba aMaluil axamMusaTH oO4yuO OepuiraH, TagKUKOT
HaTIWKAJIAPUHU  aMaluérra SKOpUA KWW, Hamp HSTWITaH HIUIap Ba
JTUCCEPTALMSIHUHT TY3UIIUIIN OVinYa MabJIyMOTJIap KeITUPHUIITaH.

HMucceprauustHuHr « TOF Ba TOF 0J11M TYNPOKJIAPUHUHT IKOJIOTHK-T€HETHK
XYCYCHSITJIAPH Ba YHYMAOPJUIHIa OWJ TAAKMKOTJIAP TaxXJauwiam» Jeb
HOMJIAHIaH OUpUHYM 600HMHa Y36eKUCTOH Ba YeT 91 OJIMMIAPH HIUIAPU Ba HAIIP
STUTAH anaOueTinapu TaxJIWJIUKM, TaHKUJIUM KailTa WIUIAHTaH XoJjaTjaapia
KEJITUPUWITAH Ba TETUIILIU XyJiocajgap KAJWHTaH.

HMucceprauussHuHT « TOF Ba TOF 0J11M TYNPOKJIAPUHHUHT IKOJIOTHK-T€HETHK
XycycHATJIapu Oyiinuya 0Jmd O0pWiIraH TaAKHKOT 00beKTH Ba ycyJaapu» 1eo
HOMJIAHT@H UKKUHYM 000mma daproHa BOAUICH TOF Ba TOF OJIU TYIPOKJIapH
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IIMMOJ Ba J>KaHyOra axpaTwiraH XojaTJa MaxcyC SJEKTPOH KapTa-cxemanaa
kentupwirad. Kanut maiionyanap, kecMasgap y4yH TaHJIaHTaH XoWjap Myauiid
TOMOHU/IaH TY3WJITaH KapTa-cxemaJa aHUuK KypCaTUIITaH.

BoauifHMHT cxeMaTuK KapTacuja o4 KyHFUp YTJIOKU-AamT (kecmanap: 14c¢-0,
15¢-0), xynrup TOF-YypMOH Tympokiap (lr-m, 2r-m, 3r-nm kecMamap), TOF-
KUTappaHT, KapOOHATIN KYPUK, JIaJIMU, SSHTUAAH CyFopriiagurad (kecmanap: 1r-K,
2r-k, 3r-k, 4r-x Ba Oomikanap) Xamja Oy3 TyNnpokjap KaMapUHUHT TYK TYCIIH,
TUTIUK Ba 04 Tycnu 0y3 Tynpokmapu (kecmanap: Ctl2, C14, CclS5, Ctl, C2, Cc3)
OOBEKT TapuKacHIa aKpaTHO OJIMHTAH.

TanKUKOTHUHT acocuil MeToAu Tapukacuaa JloxkydyaeBHUHT MOpP(OTreHETHK
ycynu Kabyn kuiuHrad. M.A.I'mazoBckas, A.W.IlepenpMaHIapHUHT TH3UMIIH
NeAOTeOKUMEBUIM YCYIUAaH KEHr (oWJalaHuiITaH Ba TYNPOKJIAPHUHT HUCOUM
OanmaHAMMKIApU XHCOOTa OJMHTAaH XOJjAa JaHAma(T-reoOKUMEBUI mpoduiiap
UIUTAHTaH.

TynpoknapHUHT  KUMEBHMM, (PU3MKABUNA  TaxjIWUIapu  «ATPOKUMEBHIA,
arpodu3nKaBuii Ba MUKPOOMOJOTUK TankKUKOT ycymwiapu» (CorosHUXU, 1963,
1977) xamna E.B.ApunymikuHaHUHT «PyKOBOJCTBO MO XHMHYECKOMY aHAJIH3Y
nouB» (1970) é3ymmapu acocuma Oaxxapwirad. TYHmpoK, YCHUMIIMKHH 3JIEMEHT
TaxJININ V3DA Anpo ¢dwusuMkacu MIMUN-TAIKUKOT WHCTUTYTHHUHT HEUTPOH-
aKTUBAIMOH ycynnaa yTkazwiau. CyBaa 3pyBUM Ty3JapHU aHUKJIAIl YMYMKaOyll
kuuarad - yeynaa  (CorwosHUXMUW, 1963, 1977), cuHrAMpWITaH KaTHOHJIAP
[Ipedpdep ycynu ounan, T.I1.Kprorep Moaudukanuscuia aHUKJIaHTaH.

I'ymyc Tropun, s azotr Keenbaan ycynupaa, simu a3or, pocdop, xamui
Manuesa-I'putienko ycynuna aHukinanad. KapOoHaTiap auuaoMeTpHK, KalbLUUN
Ba MAarHuii kapOOHATIaApU TPUJIOHOMETPHK yCYJAa, T'YMYCHUHI TYpyXJd TapKuOu
Kononoga Ba benpunkoBanapHUHT nupodocdaT yCynuaa aHUKIaHTaH.

OnuHran HaTWXKaJlapHU MATEeMaTUK-CTAaTUCTUK KaiTa unuiaim D XMiap yuyH
spatuiarad P.Kysues, F.lOnnames, W.Axpamosnapaunr (2004) ycymura kypa
KoMIibtoTepa onubd Oopunau. Pacmmiap, rpadukiap Ba adpuM MaTeMaTHK
unosnap Macromedia Flash u Microsoft Excel mactypnapu acocuna uiianmu.
OOBeKTIapHUHT HUCOMH OanaHIur Myamud TOMOHUIAH UHTEPHETIAH OJIMHTaH
Google Earth gacrypu acocuma aHUKIaHTaH.

HucceprauusiHuHr «@®PaproHa BOAUNCH TOF Ba TOF OJAM TYNPOKJIAPHU
IBOJIOIHACU Ba ACOCHI TYNPOK XOCHJ KHJIYBYM OMMJUIApW» €0 HOMIJIAHTaH
y4MHYMA 000MJa XYIAYJHUHT TOF Ba TOF OJIIM JaHAMA(TIAPUHUHT TYIPOK XOCHII
KWJIYBYM OMUJIJIApHU Ba HATIIKaJapu KeATHpuirad. byHna XyIyIHUHI IIMMOJIA Ba
KaHyOuga ypraya CyTKajduK, OWIMK, HWWUIMK XapOpPaTHUHT KYTapWIIMILH,
atMocepa ErvHIApU MUKJIOPMHHUHT KaMaWWIM HATWXacuia, sS’bHU CYHTH VH
Humukaa yprada xapopat 1,85°C ra, €éruH 6,3 MM ra OpPTraHUIrH, apyIaHMII
xKapaCHUHUHT OopuIM ucOOTIaHraH. by xonuca HaTHXKacuaa TyNpoOK TUILIApH Ba
TUMMYATAPUHUHAT OalaHIJIUK dYerapaJlapuHUHT Y3rapuiy aWtwiran, Oymap 1-
pacMia ucOOT KMJIMHTaH.
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1-pacm. @aproHa BOAUIICH UKJIMMUHUHT Y3rapuiiu

bynapaan tamkapu 0007aH TyNpoK XOoCWi1 OYiuIura peiabeHUHT TabCUPH
XaMJia BOJIIONMS KaTopiaapuaaru PUioreHeTuK y3rapuiiap o oJiraH.

[uccepranussauar « TynpokjaapHuHr MopgoJioruk, (pusuk, KMMEBUil Ba
(pusuk-kuMEBMI Xoccasapmw» 10 HOMJIAHTaH TYPTUHYM O0OUJIa TOF Ba TOF OJIU
TYNPOKJIAPUHUHT aCOCHUN THUIl Ba TUITYAIAPUHUHT MOP(DOJIOTUK Oenruiapu, rymyc
kKariaam Kaaumuard 48-102 cm opanmruma teOpannmu Xamupa HCl tabscupuma
KallHaIll YCTKM KatiaMmjaaH 25-74 c¢M rada JKaHJIWTHd KENTHPWITaH. XJIOPH
KHCJIOTa MINTUPOKUIATH KAaWHAIIHUHT SHT YyKyp KarTjaMu 04 KYHFUDP VTJIOKH-
JAIIT TYINPOKJIapra TyFpy KEIUIIN Kau]l STUJITaH.

by3 tympoxnapna rymycnu karinam kanuaiura 30-50 cm, cyropunaauraxn
rypyxuaa 65-90 cm Hu Tamkwn kwinamu. KanyOuid Oy3 Tympokmapia XaMm Iny
KOHYHUSIT HUCOATaH KHYUKPOK Yiruamiap/ia KaTapuiaaau.

Vpramunran Tympokiap MEXaHHMK TapKkHOMTa Kypa acocaH ypTa KyMOK
xucobysanaau. TagKUKOTra OJIMHTaH TYMPOKJAp MIYpJIaHMaraH, yjap Ty3JIapHU
TPaH3UT Ba OJUO YMKUO KETHIII MUHTaKacuja >kounamrad. dakaTruHa MUMOJIANA
Ba JKaHyOMM CyFOpWJIQJWIraH o4 TyClau OY3 Tympokjiapaa TY3JIapHH Kydcu3
AKKYMYJISIIASCH Ky3aTHIIJIH.

Ty3napHUHT TpaH3UT Ba akKymyJssiius 3oHacura xyop (250-500), kambrimii
(1,7-5,1), marmmii (1,8-3,6), marpuii (0,7-2,0) nmapHHMHT IOKOpPH Japakagard
Murpamnus KodOPUIMEHTH TabCUpu TYFpU Kemaau. byHman tamikapu ymioy
MUHTaKaJIapJa KEeATUPWITaH JJIEMEHTIAp HOHJAPUHUHT (Gaoyuuru Ba (HaoTuK
K03 (UIIMEHTH I0KOPHU Japaxana OYIuIM Ky3aTUiIu.

Mucon yuyn Hatpuii noHUHUHT (aommuru 7,03-26,4 Mr-sks/i, ¢aoymuk
kodpdunmentu sca 1,01-2,24 uu tamkun xkwigu. Iy Gouc TOF Ba TOF oiau
TYIPOKJIapU 1IypJIaHMaraH.

Ymly TynpoKIapHUHT KUMEBHUM KYPCATKUWIAPU YIAPHUHT TaKCOHOMHUK
OWpiuKIapura TYFPU Kelaad, IIyHAa XaM [MUMOJIMA KHCMJArd TYIPOKIap
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*KaHyOra HucOaTaH mwxoouil TomoHra ¢apk Kuiaaan. Mucos yuyH MUMOIHNA XYy
TyNpoKJapuaa TyMyC 03, JIGKMH LIyHra KapaMacJaH >KaHyO TyNpoKIapuaaH
kynpok (1l-xaaBai).

1-xamBai.
Boamii TOF TynpoKJapu YHYMIOPJIUTH KypcaTkuwiapu (N-4)
Kecma | Uykypnury, | I'ymye, Snnu, % CN XapakaTyaH, MI/KT
/p M. % N | POs | K ' P.Os | K
[Mumon
0-8 5,78 0,36 0,21 2,32 9,9 33,2 329
14c-6 8-34 3,45 0,24 0,12 2,17 8,9 28,9 289
34-72 1,26 0,12 0,08 1,68 6,5 18,7 225
72-98 0,89 0,09 0,06 0,91 6,1 - -
1 2-63 6,10 0,51 0,35 2,34 7,3 47,0 424
2”' 63-102 3,87 0,33 0,28 2,26 7,1 32,2 365
o 102-183 0,90 0,08 0,17 1,90 6,6 19,1 217
0-10 4,95 0,38 0,20 2,30 8,1 21,8 438
Ak 10-32 3,82 0,32 0,19 2,23 7,3 24,3 372
32-64 2,08 0,18 0,08 1,45 7,2 10,8 221
64-110 0,68 0,08 0,07 0,96 5,0 7,2 130
Kanyo
0-14 5,61 0,38 0,26 2,33 9,1 30,8 340
150-6 14-30 3,12 0,26 0,13 2,20 7,4 29,1 290
30-80 1,08 0,12 0,10 1,57 5,6 - -
80-110 0,80 0,07 0,07 0,92 7,0 - -
2-20 5,82 0,43 0,35 2,27 8,4 43,1 420
3r-n 20-35 2,95 0,30 0,25 2,18 6,1 30,7 298
35-70 1,69 0,14 0,14 1,67 7,5 - -
0-8 4,81 0,43 0,24 2,30 6,9 22,0 369
8-25 3,30 0,31 0,21 2,18 6,4 19,7 319
Ir-x 25-78 2,11 0,19 0,20 2,01 6,9 9,7 210
78-129 1,01 0,11 0,17 1,47 7,6 - -
129-180 0,68 0,11 0,08 1,28 4,6 - -
0-18 4,11 0,41 0,21 2,19 6,4 20,4 347
18-27 2,95 0,30 0,17 2,05 5,8 19,8 312
2r-K 27-81 2,11 0,20 0,13 2,00 6,8 7,8 217
81-126 1,03 0,12 0,09 1,53 7,5 6,3 156
126-180 0,61 0,12 0,06 1,06 4,2 5,4 110
0-22 3,91 0,44 0,20 2,40 5,5 21,1 308
22-31 2,87 0,29 0,19 2,09 6,3 19,6 301
3r-x 31-79 1,04 0,20 0,16 2,01 6,9 10,3 298
79-131 1,00 0,13 0,09 1,57 7,5 8,7 161
131-180 0,64 0,13 0,06 1,01 4,3 6,2 100

bourka kuMEBMit kKypcarkuuiiapaaru gapk rymyc kabu cezunapiiv smac. bynu
TYMYCHUHT TYpyXJId TapkuOujgaHn Xam Owiaum MyMkuH. I[llumon Ba sxanyO
TyOpoKJIapuaa TymMmyQuKamus aapaxacu IOKOpu Oynum OuiaH Oupra rymyc
TapkuOu QynbBaT-TYMaTIUIMP.

JlanmMu Ba cyrOpuiaJWraH >KATappaHr TYOPOKJIAPHUHT IOKOPH KaTjaMHa
TYyMyC Ba a30T MHKIOPH KYpHUK TYIpOKiapra HucOaraH kamaiiran. by xomar
V3MamTUPUII Ba CYFOPUIIHHHT OMPWHYM WWIIapU IOKOPW KaTjiamja, XyCycaH
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XalJI0B KaTiiaMula Ky3aTWigu, SbHH KYpPUK TYNPOKKAa Kaparanja OpraHUK
MOJJIaJJTApDHUHT MapyalaHuIl XapakTepu Oup MyHua Oomikaya. Arap KYpHK
TynpokjaapuHuHr yctku 0-8, 8-25 cM karimammaa rymyc MUKJIOPH MOC paBHUIIAA
4,8 Ba 3,3% Oynran xosnma, jgaamMu TynpokHuHr 0-18 cm kartimamuaga yHUHT
mukaopu 4,11%, 18-27 cm na aca 2,95% TeHr.

Cyropunanuran Tynpokjiapaa Oy y3rapunuiap KYpUK TYNpOKKa HucOaTaH
CEe3UJIapiid Ba TYMYC MUKJIOPH Xaii10B KaTiama 3,91% ra, xaiiioB ocTu Katiiamja
sca 2,87% ra Tenr. fAnmm a3oT MHUKAOpHUra KeJcak, XyIOH TymMyC KaOW KEeHT
mukécaa 0,61 man 4,81% raua (1l-xamsam), asor sca 0,11 man 0,44% raua
y3rapaau.

Tofnu TYNpOKJIapHUHT CHHTIUPUII CUFUMH HucOaTtaH tokopu 0ynu6, 100 r
Tynpok yuyH 11,71-20,01 mr-skB opanuruga redpanagu. CUHTIUPUITAH KadbIHii
Ba MarHMiJapHUHT cymMMmara HucOatan (ousnapu TOF TYMPOKJIapHaa IOKOPH,
TYIPOK Ba OHAIMK >KUHCIapuaa moc paBumjaa /2,3-84,6, 7,9-18,6% atpoduna
teOpanaau. Tor ongu Tympokiapjga xaM Oy KOHYHHUSAT KaWTapwiaad, JIEKHH
MarHuy, Kajaui, HaTpui MUKAOpJIapuia TOF TYNpoKJapura HucOataH canOui
bapkiap KypuHaIu.

JuccepraunsiHuHT « BOTUAHUHT TOF Ba TOF OJIAM TYNPOKJIAPH I'eOKUMECH
ne6 HomulaHraH OemuHYM O00uja TOF Ba TOF OJAM TYNPOKJIApHAA, OHAIUK
KUHCIApUJA,  YCUMIIMKIApuAa  KAMEBHM  SJIEMEHTIApPHUHT  MUTPALUS,
AKKyMYJISIIIAS ~ Jkapa€Hiapd  KOHYHUSATIAPUHU — aHUKJIAINl yI9yH  KacKaJn
TCOKMMEBHH TH3MM/IA JIAH A T-TCOKMMEBHH MpodriT uiuiauam (2-pacwm).

Yeummuknap xaér GaonusaTHaa MyXUM (QH3MOJIOTHK Ba OHOKMMEBHI POIHH
mwkpo HtyBunm Cu, Zn, Mn, B, MO0 kabu »sreMEHTIIApHUHT MUTpaIys Ba
AKKyMYJISIIUS JKapaCHIapuHd JaHAmadT OJoKIapuaa YpraHuIl KaTTa axaMUsT
KacO 3Taau.

®daproHa BOJUWCUHMHT 0¥3 TYNPOKJIapua MUCHHU VpPraHull HaTHXKacuaa
IUMOJIMKA Ba JKaHyOMi TYK Tycau OY3 Tympokjapuaa XapakardyaH MHUKIOpU
HUCcOaTaH KYIUIUTH, SIbHU 3,2-3,5 MI/KT HU TaIlIKWJI KYJIMIIHA Ky3aTHIIIH.

PyxHUHT ypTauya MUKIOPH TYK TYCIM Ba TUIHUK OY3 TYMPOKJIAPHUHT YCTKH
KaTmamuga 121,2-131,3 wmr/kr, ou Ttycnu Oy3 Ttympokiapaa /1,1 mr/kr, ToF
KUTappadr Tynpokiapaa mmmonaa 78,3-110,1 mr/kr, xanyoma aca 76,0-128,5
MI/KT OpJIUFU]Ia TeOpaHaIH.

Onoii Tor €nOarupiapuia IIAKIUIAHTAH TOF >KUTApPpPaHr TYNPOKIAPUHUHT
OHAJIMK >KUHCIapuaa Oy Kypcatkud 68,9-122,7 mr/kr gerapacuma tedpanaan. Oq
KYHFAP YTJIOKHM-JAIIT Ba KYHFUP TOF-YPMOH TYNPOKIAPUIA, TYNPOK XOCHII
KWIyBYH kuHCIapuaa 86,5-110, YoTkonm ToFMHHMHT aHajor Tymnpokiapuma 120,1
MI/KT HY TAIKWI KWIAIH.

S"praHI/mraH TYNPOKJIap/ia MapraHCHUHI IOKOPU KOHIEHTpauusiapu “B”
Karjiamra, ShbHUA WDIIOBHA KydcH3 TJIeIn, KapOOHATIM Karjamjapra TYFpu
kemaau Ba 978-1240 mr/kr opanuruia TeOpaHaIu.

Monubnenra kencak, y Xankopuia Ba JTUTO(PUI XyCycHsTIapra 3ra, yHUHT
reOKUMECH aHWOH makiura Oornuk. OpaTaa MOJIMOIEH MUKIOPU TYNPOK Ba
OHAJIMK >XKUHCJIapuaa Oup-Oupura y3apo sikuH O0ynu0, 1,8-5,2 Mr/kr HU TaIIKWI
KHJIJTH.
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bop anemenTu Tynpok Ba ep myctuaa oup Xxui Mukaopaa smac. bop acocan
TYNPOKJIAPHUHT  YCTKM  KaTiamuaa  KOHIeHTpamusutanamu.  [llumomnmii
tynpokiapaaru B konnentparnuscu 68-110 mr/kr opanuruaa teOpaHraH XoJjaa
*kaHyo Ttympokiapuga /3-109 wmr/kr nman umbopar. Harwxkamap kypcaTumimda,
TYNPOK XOJIATUIAaH KaThHUi Ha3ap sUIMH Ba Xapakardad Mn OoIika sieMeHTIapaan
KYTIury Owian axpanud Typaau. by Oopana wkkuHud YpuHaa ZN, KeHUHTH
ypunnapaa B, Cu, Mo kypunuimga TakCuMiIaHaIu.

[ 3 S |
| I I
p Ca™ Mg™, Na*, K, | _ = . +I e |
' e Ca : Mg y Na* |
HCO3', Si I
| I HCO4',COs" | | A
| PR— A c ! I
: | Ca*, SO, | | | '
I | CI', Mg*, : | Ca™, Mg*, Na*, | :
“ | Na" | cacosCasOs, | SO&C": HC603" : !
il | 3" Ba 6.
. | : MgSO4MgCOs 82 6. | | CoA :
o o0 0 0O ! | | ! I
“oto o0 [ | [ L HEDs. 8", |
N = e o
SLoLoL | | Mg**Ba 6. |
L L |3 [ I
o o o 0 | !
L 75 = L I
o o o0 o I :
L L L L I
I_LSL_OhO_ l—_o_ . I

= [ ) I ) (=) D 8 D) ) =) =

1 2 3 4 5 6 7 8 9 10 11 12 13
Na*Cl| |ccc ﬁﬂ

14 15 16

2-pacm. Boauiinuur Janama@r-reokuméBuii npoduin

Hlapmau 6eneunap:. 1-Kos TONUIM >KUHCHAP, 2-KaIuMHUKM Hypall KOOWFu; 3-
AUTIOBUA-TIPOJIIOBUAT  E€TKU3UKIIAP, 4-aKKyMyJSITUB — €TKU3MKJIApP; S-CHU30T
cyBlapuaaH JagamadTra MoamajapHd  KupuO Kenwimd, 6-maHamadTaaH
MOJIaJIApHU CU30T CyBJIApUTra KUPUO KENUIIH; /-04 KYHFUP YTIOKU-IAIIT, KYHFUP
TOF-YPMOH Ba TOF XHUTappaHr, KapOoOHATIN Tynpokap; 8-TyK Tycnu 6y3; 9-Tunuk
0y3; 10-ou tycam 6Y3; 1ll-cyp Tycnm KyHFHp Tympokjap; 12-Boxa YTioku cas
Tynpokiap; 13-cyropunaauran YTJIOKH ca3 Tynpokmnap; 14-tumomopd nonmap; 15-
CH30T CyBJIapu caTxy; 16-0M0oTeH akKyMYyJISIIIHs Ba COUMITHIIL

YMymaHn 0y3 TYNPOKJIAPHUHT XaiJ0B KaTiaMHa, KYPUK TYHPOKJIAPHUHT
YCTKM KaTjamjiapuja MHUKpPOIJEMEHTIApHUHT Kiapk KoHueHtpauusicu (KK)
Kyhugarn taptuona: B>Mo>Zn>Mn>Cu sxoiinmamamau. XaiijoB Ba 4YUM OCTH
KaTiamjapuaa yiuoy KOHyHHST CakjIaHaau, JEKUH KyUYCU3pOK HaMOEH OYaju.

Hucceprauusinuar «Tor Ba TOF oaaum tympoxkjiaapuaa Fe, K, Na, Ba
JIADHMHT JIUTO- Ba negoreokumésuii tapcudu. IlegoreoknuméBuii dapoepiap»
ne6 HomuslaHran ojatuHuu O0oOuma Fe, K, Na, Ba snemeHTIapuHUHT O4Y KYHFUP
VTIOKHU-AIT, KYHFUP TOF-YPMOH, TOF JKUTrappaHr Ba O0Yy3 Tympokiapaarua
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MUKAOpiapu, audPupeHnuanusIcu, KOHIEHTpaIlus  KJIapKH, TaKCHUMOTH
KENTUPUIITaH.

Kydcus wumkopuii Ba HeWTpand MyXUTIAAa KATOp JJIEMEHTIAPHU MUTPALUS
KaJUTUTH macasau. TeMup MUKIOPH, KOHIICHTpalus KIapKd Ba TaKCUMOTHU
Yypranuirad Tynpokiapzia Aesipiu Oup TeKUC TakcuMJaHTaH. MacanaH, TEMUPHUHT
KJIapK TAaKCUMOTH YpraHuiIrad Tynpokiapaa 1,23-2,46 opanuruaa TeOpaHraH.

Kanuiinuar KK cu nespnu temupHuHr Oy Oopamaru xoccallapuHu OUpO3
KY1uuk Ounan kaWtapanu. Hatpuil snementununr KK ypranunaran Tynpokiapa
KaJiuii Ba TeMUpra HucOaTaH macr.

bapwuii anementununar KK ra xencak, Huc6aTan KU3UKapiau XOJIAaTHU KYpamus,
ABHU TOF JKUTAppaHr TYMPOKJIap Ba OHAIMK >KuHcIapuaa 2,8-3,5, xanyOuil 0y3
tynpokiapaa 3,1-6,5, 6ynna HucO6ataH aHUK MPOBUHIUS XOJaTH OY3 TYMPOKJap
KaMapUHUHT OHAJIUK KUHCIIAPUTa TYFPU KeTaIu.

Tor TynpokJiapu Karopuja TYHNPOK Ba OHAJIUK JKUHCIAPHU KOHTAKT
yerapajapujia Ba IJICWIM KaTjiamiiapuja, O€BOCHUTa OHAIMK >KUHCIApHUIa TEMHUP
0oIIIKa TYNPOK KaTjiamiiapura HucOaTaH KYIMpOK akKyMyJsiusiaHaau. by rieinu
Oapbep Ba KapOOHATIIM OHAJIMK >KMHCIIApU OuiiaH 6eBocUTa OOFIIUK.

Temup, Kanuii, HATPUIJIAPHUHT MUKIOPU Ba KJapkiapu HucOataH OanaHa
O0ynmu6, Vypranuwnran Ttynpokiaapaa 2-3,/% wuu Tamkun kKwigd. Kamuii Ba
HATPUIUIAPHUHT YiIyaMjapuaard KeCKUH (apkKka KapamaciaH yjap T€OKUMEBUIA
nanamadTIApHUHT TYTPOK OIOKUAA XKaJall cypaTiap/ia MUTpalusIaHaIu.

Kanuiinu cmronanap TapkuOura KYNMpoK KUPUIIM YHHM HATpuiira HUcOaTaH
TYHpOKJIapAa KYNpoK aKKyMyJsUUsUJIAHWIIUIra onud Kenaau, Oy KYNpOK TOF
JKUTappaHr Ba 0y3 TynpokJjapaa HaMo€H Oynaau. byHu reokuMéBuil npoduinmaru
MHKJIOPUJIaH XaM KYpHIIl MyMKHH. XaWJIOB Ba XaiJI0OB OCTH KaTilamyapaa KaJIuil
mukaopu 2,01-2,57% 6ynran Takaupaa, Hatpuit 0,95-1,37% Hu Tarmkua Kuaaam.

DoBHANT-aKKyMYJISITUB €KM panuan murpanus kodddunuentiapu Fe 0,71-
1,52, K 0,91-2,55, Na 0,96-2,66 Ba Ba 0,20-1,27 aTtpoduna teOpananu. I'eneTnx
Kariamiap OWilaH TYNpPOK XOCHJI KWIYBUYM OHAIHMK KUHCJIApU YpTacuIard HSHT
tokopu anokanopauk Fe, K, Na smeMeHTnapu yuyyH TOF TYNpOKJIap Ba TYK TyCId
O0y3 Tympokjiapra TYFpH Kejaau. TEeMHUPHUHT TEHETUK KarTjiamyiap Ba OHAJHK
KUHCJIApU YpTacuJaru ajoKaJopiIuK XyCyCUSITH TYK TyCIH OY3 TyNpoKJap/aH o4
Tyciu 0Y3 TYynpoKJIap TOMOH Kyucusnanaau. by3 Tynpoxiapaa 6oiika sieMeHTaap
YpTacugaru Oy aloKaIoOpIIHK ACIpiIn OUp XWII Aapaxkana CakjJaHa/IH.

Kentupunran HaTwkanap acocuaa TOF Ba TOF OJIIU TYNPOKJIAPUHUHT TEHETHK
kaTnaminapuna Fe Ba K, Fe Ba Na, Fe Ba Ba map ypracumaru koppensiivoH
OofnaHuILIap OOpIUIKM aHUKIAHAU. TOF >KUrappaHr Tynpokjiapia WKOOWH sSXIn
anokamopiuk  Fe/K, Fe/Na ra tyrpum kenranu xonga, Fe/Ba na canoOwmii
kypcarkuura sra. [llynra skuH Xonatiaap 0y3 Tynpokjapra xam xoc 0yauo, Fe/K
na wxobuit toxkopu (r=1,0), Fe/Ba nma »sca canouii roxopu (r=-0,86-0,99)
KypcaTkuuapra 3ra Oyiau.

[TemoreoxkmméBnii Oaprepiapaa snementiaapuunr (Fe, K, Na, Ba, Cu, Zn, Mn,
B, Mo, Sr, Cr, Rb, Sr, Cd, Sb, Cs, Hf, Ta, La, Ce, Sm, Eu, Th, Yb, Lu, Th, U)
MUTpAIMsl Ba aKKyMyJSIus >Kapa€HIapuHA TEeOKMMEBUN manamadrtiapaa
YpraHuill aCOCHUHHU WKPO 3TYBYM Ha3apuil Mojen Kenatupuwirad. by xapaénnapHu
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reoKUMEBUN Oapbepiapaa, TYNPOK Ba OHAIMK >KUHCIApAa XaMm TaJKUK JTHII
MyMKuH. IlyHH TabKkujiam Kepakkd, TyMHJ Ba apuj] HKJIUMIM MHUHTaKaiap
FCOKUMEBUN JIaHIMIATIApUAa KUMEBUM DJIEMEHTIAPHUHT KOHIIEHTPAIUSICH Ba

TaKCUMJIAHWIIIMHYA ~ YpTaHWIIa  KUCIOPOJUIM,  TJCiiu, KapOOHAT-THIICIH,
OyriaHyBYM Ba OOIIKA IEAOTCOKMMEBHH OapbhepaapHUHT poJiu KaTTa (3-pacm).

An F

Ca

.Cal

ToF >xurappanr Cyropunaauras 0y3
3-pacm. IlegoreoxknméBuii GapbepJiap

lledoceokumésuti bapvepnap.  Lllapmau beneunap:

F, F1 — OyrnanyBuwy; A — rymycnu;

CaS — kapOoHAT-TUIICIIH; A}, — xaliios;

Ca — xapboHatuy, Bca — kapOonaTH;

Ca; — xaM kapOboHaTIH; Bcas — ¥TyBuM KapOOHAT-TUTICIIH;

G — rneiny, Ccas — OHAIIMK JKUHCTIAP, KapOOHAT-TUTICITH.

G; — KaM IJIein.

Cyropunuiap TabCcupuaa KHCIOPOUIH CYBJIAp HUINTUPOKUIA CYFOPUIAJIUTaH
0y3 Tynpokjap/a rieisii Ba KapOoHaTIv Oapbhepiapaa, OKCHIIaHUII-Kal TapUITHIILL
Ba umkopuii-kuciaoranu mapoutaa Mo, U, Cu, Cr, Se, SC Ba OomrkagapHUHT
aHOMAJHSICH Ky3aTHIIAIH.

['neiinu Gapbepnapna, HEWTpad Ba Ky4uCU3 MIIKOPUNA MYXUTAA KHUCIOPOJH
cyBmap tabcupuaa acocan Mo, U, Cu, Cr nmap akkymymsnusutaHaad Ba Kyduaaru

Mo U Cu Cr
> > > :
30-38 19-34 06-0,7 01-02

He#iTpan, KydcuW3  WIIKOpUNA  WKKH  TOMOHJamMa  KapOOHAT-TUIICIIH
MeoreOKUMEBUI  Oaphepiiap 0y3 Ba TOF >KUTAppaHr TYHpoOKJIapra xoc Oyiauo,
yJIapHUHT Tipoduiraa KapOoHaTIap Ba TUIIC MUKAOPH KYyNpok OVmanu. MacanaH,

Mo S Zn
26-4,7 12-21
JApHM TaIIKWI Kuad, Oomka snemeHTIapan KK mapu kimapk MUKIOpUAAH TacT.
Bomika mukpoanementinapaan Sc, Yb, Cs, Hf, La, mantanouamapaan Sm, Th, Th,

TapTUOIa Koinamaau:

Mo Ba Zn HuHT KapOOHAT-THICIN KaTjiamjap/a KyHuaard
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U kapOonar-ruricmu  Oapbepiapga o3  Oyncama — akKKyMyJSIUSUIaHTaH,
OouKanapHUHT Oy Oopasaru KypcaTKUWIApUHUHT MUKJIOpJIapy KJIapKaaH KUYUK.
BbyrnanyBun nenoreokuméBuil Oapbepiap Oy3 Ba TOF KUrappaHr TYNPOKJIap
yuyH Xoc. byFnaHyBuu Gapbepiap KHCIOPOAIN CyFOPULI Ba EFMH BaKTU, MUKJIOPU
XamJla CU30T CYBJIAPUHUHT YyKYpJIUTH OuiiaH OOFJIMK paBUILIA MIAKIIAHAIH.
busnuHr  mapoutumuzga  OyFJlaHyBUM — O€phEpiapHHUHI  XOccalapu
Cyropuluiap Tabcupuaa Oy3wiaau. JIekuH mryHra kKapamacjaaH Oy OapbepiapHu
0y3 Ba TOF >KUTappaHT TYMpOKJIapaa Ky3aTHil MyMKuH. Zn, B, MO yuyH rokopu
KOHIEHTpAlUsl KJIApKW CYFOPUJIAJAWraH TYNPOKJIAPHUHT YCTKM KaTjiamiapura
TYFpu Kenagu. Cyropuiaaurad TynpoKiaapaa KyWuaara KYpUHHUIIHN OJIaH:
Mo Zn . Mo Zn .
Cc3,

Crl, Ty Tyciau 0VY3 > > > :
R Y 8,09 3,20 158 686 318 146

; C2, Tunuk 0y3

B Mo
o4 Tyciim 6y3 — >—— Crl2, TYK Tyciu 0y3 : C14, tunuk 6Vy3
Y Y 6,09 2,74 YK y y 738 2,88 147 Y
B Mo ; Ccl5, ou Tycnu 63 B Mo _2zn
6,35 2, 91 565 313 127

Kentupuiaran  MabayMoT/IapAaH  KYpHHHO — TypuOauKku,  OyFjIaHyBYH
OapbepJapHUHT KOHTPACTIWTH TYK TYyClIH OY3 TYHpOKIapaaH o4 TyCiau OV3
TYHPOKJIap TOMOH OHMO(HII 3JIEMEHTIap OYyiuya rmacasiy.

bomika MuKposneMeHTIap Ba JIaHTaHOUAJIAp OyfJIaHyBUM MEI0T€OKUMEBHIA
Oapbepiiap/ia Kyiuaarnya TakCHMIIaHaIH.

[[Iumonuii Tynpoknapaa:

Yb Sb Hf Cs
721 43-4,6 13 16 13
Rb, Lu, Th napuunr Mukgopu KiapKaaH MacT;
Yb Hf,Sb CS
73 4,04-4,61 159 133
Sm, Th, U, Lu, Tb mapauHr MukIopu KnapK):[aH [acT;
Sb Yb Hf CS

, bomka Sc, Cr, U, Sm, Ce, Rb, Lu,
1044 536 2,27 144 104

Th, Th nrapuunr MUKIOpH KIApKAaH IaCT;

Tummk 653 — 2 >0 2 Gomka Sc, Cr, La, U, Sm, Ce, Rb, Th, Lu, Tb

333 153 10

JApHUHT MUKJOPH KJIapKAaH Macr;
Sb Yb Hf Cs

> > >
1338 982 2,73 237 111
Rb, Th napHuHT MUKIOpH KIIapK/IaH MacT.

BoguiiHuHT >kaHyOMil KMCMH TYyNpOKJIapuaa XaM Iy KaOu KOHYHUSTIap
KadTapwiaay, jekuH aiipum Sb, CS kaOu 3JeMEeHTIap ydyH OHpO3 HOKOPH
KOHLIEHTpauusiiapaa OyIuim Ky3aTuiaaiam.

Kentupuiran xycycuii Ba afaOuér MabayMOTIapHiaH 11y Hapca MablyMKH,
y3yMm cudatd RD HUHT onTuMan MHKAOpPUra OOFIMK. PyOMIUHHUHT MHKIOPH
cyropwiaauran 0y3 Tynpokjapaa HucOaTaH KYMIurugaH keaubd dukuO Oy

Kyurup TOF-YpMOH — , oomka Sc, Sm, Ce, Cr, Th, U,

Tor xurappanr, kapooHaTIN — , bomka Sc, Cr, Ce, Rb,

TYx Tycnu 6y3 —

., bomka Sc, U, Lu, Th, Sm, Ce, Cr,

Ou tycnu 6y3 —
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MalIoHIapa Y3yMUYMJIUKHA PUBOKIAHTUPHUII MKOOWIA HAaTIKajIapra ond Kemaau
JIEraH xXyJiocanapra KeJul MyMKHUH.

DNeMEeHTIapHUHT KOHIIGHTpalUs KJIapKH MabIyMOTJIapUliaH KYpUHATUKH,
TYNPOKHHUHT TUTICOMETPUK OaaHIuIry opTUiny OmiaH ynapaaru Yb, Hf muknopu
KaMasiu, OoIlKa siieMeHTIapaa Oy KonyHusat Oysmiagu. Katop (Tb, Lu, Ce, Sm
Ba OoIKamap) dJEMECHTIAp OyfJlaHyBUM TE€JIOT€OKUMEBUN  Oapbepiapaa
reokuMEéBui  JapmmadT  YpHUAAH KaThUW  Hazap KaM  MHUKJIOpJiapa
AKKyMYJISIIUSIIaHA/TH.

JuccepTauustHUHT «¥Yenmank Xoccajiapura TYNPOK-3KOJIOTUK
HIAPOMTHUHI TabCHUpPHW» /€0 HOMJAHTaH €TTUHYM O00ujga CUMOO, MHUIIBSK,
CypbMa Ba 0OIIIKa MaKpO- Ba MUKPOIJIEMEHTIAPHUHT TYMPOK-YCUMIIMK 3aHXHPUIA
Ba OormKa OJOoKIapia MUTpANus, aKKyMymsaius, nuddepeHnuanus XyCcycusTiapu
kentupwirad. ToF Tympokjgapuja H3eH, MaJaHui xamja Oolika TaOuuii
YCUMITUKJIADHUHT  OHMOJIOTUK  CHUHTIUpHUIN  Koddduimentinapu (AX) TaxjIuil
KWJIMHTaH.

by 6opaga cumo0 »ieMEHTHHHHT oyiMa, cab3u (Ax=48) TomoHunaH (aon
CUHTIMPWIIMIIN, MaKKaXyXOpH TOMOHMIAH 3ca HucOaraH kydcu3 (Ax=4,8-7,2)
CUHTIUPWINIIM, OOIIKa ca03aBOT Ba MeBajap 3ca Oy Oopaja OpaliuK XOJIATHU
srajialuiapy aHUKIAHIH.

Hemak, cumo6Hu [lepenbman TacHubU acocuaa Kypaaurad O0yicak, OMOJIOTUK
AKKyMYJSINMSUIAaHYBUM  DJIEMEHTIIAp KartopuaaH »kou omagu. Kapromika Ba
MOMHJIOpJAa YHUHT Makcuman MUkIopu (Ax) 12-24 raga eragm.

Maganuii ycumuukinap Oapru TOMOHHMJIAH CHUMOO JJIEMEHTH CHUMOOJH
TYUUHTaH OHMOr€OKMMEBHI MPOBUHLMA XyAy[slapuja Ky Ba KyAa Kyl
cunraupwirad. [adronu, 6exu, cad3u, oiMa Oapriiapu TOMOHUAAH CUMOO Kaaal
cypatiapja CHHTAupuiaTran 0ymmo, OynapHuHT AX 626-891 atpoduma tedpanamm.
bup cy3 Ounan aifTranjga, MajgaHuil ycuMIIMKIap Wuyuga Oapriiapy TOMOHMJIAH
CUMOOHM KydCH3 CHUHTIMpYBUWIapW WYK. [lemak, VpraHnwiran YCUMIIUKIAp
TapkuOura Kypa cumo0 >kajan cyparija OWOJIOTHMK CHHTIUPHIIYBYU SJIEMEHTIIap
KaTOpUJIaH KOU OJIaIH.

[yan anoxupa Kaijg OSTUII Kepakku, Tabuwii ycumuumkinap Oy Oopana
eTakumJIMK Kwiaau Ba Ax 216-4096 opacupma teOpaHaau Ba cUMOO >kamal
OMOJIOTUK CUHTIUPWIYBYH DJIEMEHT KaTOpUTa KUPaIH.

Xarro TYWMHTaH TMPOBHHIMAAA XaWBOHJIAP >KYHM Ba HWHCOH COYMJA
CUMOOHMHI AX jkaJiajl OMOJIOTMK TYWMHYBYAHIUIUA OWiaH XapakrepiaHaau. bynu
TYIIYHUIII MYMKHH, SBHU TYNPOK Ba YHUHT OHAJIWK J>KUHCIAPHUAA CHUMOOIH
TIpOBUHIMS XonaTHaa, yHuHr KK cn 2891-6385 Hu Tamkun Kuiaan. Y CHMITHKIAp
1y MalIoH[a O3WKJIaHaIu, YOy MalJoHJaru WHCOH Ba XaWBOHIAp XaM Iy
VCUMIIMKIap Ba YJIapHUHT MeBajlapu OWiaH oO3WKJaHaau. Jlemak, OWOIOTHK
alilaHMa 3aHXHUp TapKUOWAard MaBXkynoTiaapiaa cumo0 koHueHtpamuscu, KK,
OMOJIOTUK CHHTIUPUII KOIPPUITMEHTH IOKOpH OYIau.

VpraHHnraH oOBeKTIapAa MUINBIAK OWOJIOTHMK O KMXATHaH  YIUIAHUO
KOJIyBUWJIAD KaToOpuaa ypraya XOJaTHH Jrajulaniau. SHa IyHWM Kaua H3TUII
JIO3UMKH, MUIIBIKHUHT AX IOKOpY KOHIIEHTpaIusIapu MajiHa, TaMakKd, ojya,
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KUYUTKU YT, TIaguyMJIapHUHT Oaprura TyFpu kemamu Ba ynapnaa Ax 5,0-7,0 ra
eTaju.

CypbMma 3JIEeMEHTH KydcH3 Ba KyJa KydcH3 OHMOJIOTUK YIUIAaHUO KOIYBUYU
AIIEMEHTJIUTY YpraHWIraH YCUMITMKIIap Oapru Ba MeBacugaru AX opKajiu KYypuHUO
TypUOIH.

Cab3aBoT Ba MeBalapaH KapToIlKa, MOMUAOpJapja CYpbMaHHHT IOKOpHU
Japakagard OMOJIOTHUK CUHTAUPUIT KO3(PIUIIMEHTIapU aHUKJIaHIM Ba TIOMHUI0PAA
4-12, xaptomkana 2,4-6,0 opanuknapaa teOpananu. lllynu tapkupnam KOU3KH,
Yypranwirad MaJaHuid YCUMIMKIAp OapruHUHT AX Xyda iokopu O0ymmo0, 32-300
raqa OynraH opamukmaa Typau. Tabuwmii ycumiukiaap OyHIaH XaM FOKOpHU
MUKJIOpJapaa cypbManu cuHrampaan Ba Ax 16-1040 atpodumaa skanmuru
YBTUPOG ITUIIH.

JlexuH cyppMa MUKJIOPH KYH Ba 3UKHM KyHJIapuJa yHYa KyIl 3Mac, yaapaa Ax
0,6-78 Ba 1-56 6ynran xonataa, dpKak Ba aémiap counaa 1-178 Hu Tarmkui KUIIu.

by3 tynpoknapaa cypemanunr KK 20 gan 320 opanurupma Oyinca, TOF
xurappanr Tynpokiapaa oy kypcarkud 130 nqan 1000 raga 6opanu. Kentupunran
MabiIyMoTiap ymly Xyayn JaHgmadTiapuHu  cypbmara  Ooit  OyniraH
OMOreOKMMEBHI MPOBUHIINS TAPUKACHIA AXKPATHUIIIHA TaKO30 dTAIH.

[Myngait kKuiuO, TaOMUI SKOJOTUK IIAPOUT Xap XU YCUMIIMK Ba ¢ayHara
XWIMa-Xui Tabcup dTaau. LyHuHT yudyH YCUMITUKIapaa CMMOO, MUIIBSK, CypbMa
CUHTIUPWINIINATA Xap XWJI TahCUPH Ky3aTWIIW. beBoCcHTa KHUIIOK XY KaJIWTH
Maxcynormiapuaa Hg, AS, Sb JapHUHT KOHIICHTPALMSJIAHUIIA  YJIapHUHT
Oaprmapura HucOaTaH KeCKWH (apK Kwiamu, sbHA KA4uk Oymaau. KoHyHUST
103aCUaH Kapaiiauran OyJjcak, MeBa Ba OOIIKa MaxcCyjoTiap TapkuOujga cumMod
CypbMa Ba MHIIBAKAAH KYTI CHHTAUPUITaH, Oy SJIEMEHTIAPHUHT Xoccajapy OuiIaH
OOFJIHK.

Tabuuii Ba KUNUIOK XY>KaduTW YCUMIIMKIAPUHUHT Oapriapuja Xam Iy
KOHYHUST KyWIMPOK Japaxkaja Kautapwiaau. by 0opana manuHa, y3ym Oapriapu
AKKOJ axpanud Typaau, JeKuH Oynap cypbMa 3JIEMEHTHMHH CHMOOTa HucOaTaH
KYIIPOK CUHTAUpaAuiap.

Veummk Ba 6olnka TUpUK opranm3miapaaru Hg, As, Sb mukmopiaapu
TYIPOK TapKUOMIaru MUKIOpJIapra OOFIUK paBHUIIIa KeYaIu.

Mutibsik, cuM0o0O Ba CypbMaJapHUHT THPUK MaBXYJIOTAard Qgapkiapu ymioy
AIIEMEHTJIAPHUHT TEOKMMEBMI XOcCcallapi Ba TYNPOK XYyCYCHUSTIApU Xamja
arpotexHojorusi omnan 6ornuK. by XonaTHu Kyhugaru 2-)kajgBajijiaH XaM KypHIIl
MYMKHH.

CuMoOHUHT pyxcar >tunran koHueHtpamusicu (POK) tympokmap yuyn 2,1
mr/kr. IlyHu Kailg STUII JIOBUMKH, Oy KYpcaTKU4 IJOMMHI 3Mac, y TYNpPOK
Xoccanapura OOFJIMK paBHIIAA Y3rapyIi MyMKUH.

Tankukoriaap kypcaruimda udaociaanmarad Tynpoknapaa (1, 1* kecmamnap)
cumo6 mukaopu 0,20-0,55 ra Tenr O0ynub, Tynpok Kiapkura HucOaTaH CHMOO
mukaopu 4-10 Gapobap kam. Cumo06 Owian wudaocIaHraH TYNpOKJIapaa 3ca
kyTuiraauaek, yauar POKK muknopu 1,78-3,55 ra tenr.

Kyinparn  kagsanja  KEJITUPWITAH  MabJIyMOTJIapAaH  KYPUHAJIHKH,
TYOpOKJIap KaHaal xoyaraa OynuimuaaH KaTbuil Hazap ynap OyTyH kecma 0yiab
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u¢pnocnanrad. byaunr ca6abu cumoOHuHr KK HE ymiOy TympoKJIapHUHT YCTKU
KaTJIamyiapujia FKOpUiIurH, sibHu 1,75-4,79 xonaan rokopuaa 6ynca, 15,58-32,50
KOHJaH KyHuaa TallKI KA.

2-KaaBaill.
Tor :xurappanr, KapooHAT/IM TYNPOKJIAPAA CHMOOHHU OMOT€OKUMEBU A
xoccajJapu
Kecma | Konra nucbaran Tymnpoxk . UyKypauru, cMm
HOMEPH | KECMaHUHT YpHU X0JIaT! Kypeatkunapu 0-15 | 15-60 | 60-100 | >100
1 500 M koHAaH Kypuk ep M 1,00 | 0,74 0,69 0,42
IOKOpHIa POKK 0,48 0,35 0,33 0,20
KK 4,17 | 3,08 2,87 1,75
Kt 0,24 | 0,32 0,35 | 0,57
Km 2,38 | 1,76 1,64 1,00
Ax 1,40 | 2,22 2,38 3,90
1* 500 M koHIAH MlapTiu M 1,15 | 0,93 0,84 | 0,51
IOKOpH/JIa CyFOpHJIaIUTaH POKK 0,55 0,44 0,40 0,24
KK 4,79 | 3,87 3,50 | 2,13
Kt 0,21 | 0,26 0,29 0,47
Km 2,25 | 1,82 1,65 1,00
Ax 1,43 | 1,76 1,95 | 3,22
2 500 M koHAH Kypuk ep M 7,20 | 6,30 5,80 6,10
Kyilnaa PBOKK 3,43 | 3,00 2,76 2,90
KK 30,0 | 26,25 | 24,17 | 25,42
Kt 0,03 | 0,04 0,04 | 0,04
Km 1,18 | 1,03 0,95 1,00
Ax 0,49 | 0,58 0,60 | 0,57
2° 500 M KoHIAH MlapTiu M 7,80 | 7,45 6,80 | 3,74
Kyhuja CyFOpHJIaIUTaH POKK 3,50 3,55 3,23 1,78
KK 32,50 | 31,04 | 28,33 | 15,58
Kt 0,03 | 0,03 0,04 | 0,06
Km 2,08 | 1,99 1,82 1,00
Ax 0,45 | 047 0,52 0,94

by Mukmopnap ymlOy Tympokiapaa, sS’bHU TOF JKUTAppaHr TYyMpoKJIapaa
CUMOOJIH, FOKOPH MHUKIOPJIA OMOT€OKMMEBHMI MPOBUHIMSAAAH JajiojaT Oepaiu.
Cumo0 acnuja TapKoOK dJIEMEHTIAp KaTopuaaH KoM ojaau Ba Oy Kod(pduimeHt
0,03-0,57 gy TaIIKWII KUIadu.

CuMOOHMHT Maxauuii murpanus kodddurnuentinapu (Km) tympoxmapna
KOHJaH rokopuaa Ba Kyiuuma 0,95-2,38 wu rtamkwn kungu. [lyan kaiig ST
Kepakkyd, Km TynpokjJapHHHT TeHETHK KaTjamiapujia Oup Xwijga sMmac, Oajku
IOKOPH KaTjiamiiapja OupmyH4da Oanas/I.

DNeMEeHTIapHUHT JIaHJIaQTIapaard MUTpalrsacu Ba TEOKUMEBUNA TaCHU(UTA
Kypa CHMOO TOF J>KUTAppaHr TYNPOKJIM IMIAPOWTIA XapakaTdyaH Ba Ky4uCH3
XapakaT4aH dJIeMEHTJIap Karopura kupaau. Mmkopwii 6apsepiapaa, OKCHAIOBUN
MyXUTAQ aKKyMmyJsinusiaaHaad. byHga Tynpokigap CHMOOHMHT — MHTpaius
xapaCHu1a MaxMyaBuil 0apbep PyHKIUSICUHU OaXkapau.

Cumo06-cyppManu Ka3wiMa KOHJIAPHUHT KOJIIUFH, ShbHU OYHMK XOJjIaru
KOMOMHAT ymOy JaHamagTIapHUHT YCUMIIMK Ba XalBOHOT AYHECH YYyH CHMOO,
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CypbMa, MUIIbSK OWJIaH >XKUIAUNA Tap3/la 3aXapjaoBud MaHOa pOJIMHU YHHANIM.
CumoOHUHT O6Mp KucMu atMocdepara OyfFiaHaau, 0y XoiaT YCUMIMKIApHU YCUIITN
Ba PUBOXKJIAHUIIY KapaHapuaa XxaM 103 oepau.

Cumo06 Ba OoIlKa SJIEMEHTIAPHUHT AKKYMYJSIHUSICUIA SHT aBBal TYNPOK
udnaocnanaay, HaTWKaaa KUCMaH Oyicajga yYHMHI YHYMJIOPJIMTH Tacasijau, Oy
TyHpoKJapAa ycaéTraH YCUMIMKIAp 3axapiiyd 3JIEMEHTIApHHU, XyCyCaH CHUMOO,
CypbMa Ba MHIIBIAKHU ajcopOuusnaiau. bByHUHr HaTwxkacuaa 3axapiiu
ANIEMEHTJIAPHUHT KJIIAPK MUKJIOpPJIApU ycaau Ba OMON€OKHMMEBUN MPOBUHLMSA
HIaKJUTAaHA/IH.

by mpoBuHIMS OW3HMHT TaIKMKOT OOBEKTIIADUMHU3 YUYyH a30HAl
XHCcOoOJIaHa M, YyHKH MPOBUHIIMS XOJIATUAATH TYIPOK XOcCcallapyu TO3a XOJaTaaru
TYNPOK XOccajlapujaH KeckuH (apk Kuiaau. by aHomanm xonaT ouWK XOJjaTnaru
pyna QaonusaTu OWIaH, UKJIMMUN KypcaTKuwiap OWIaH, TEXHOTEHE3 >KapacHH
OuitaH OOFJIMK X0JI1a KEYaIH.

XYJIOCAJIAP

1. Tor Ba TOF ONAM TYNPOKJIAPUHU MaWI0 KUIYBUA OMWJUIAPHUHT TabCUPHU
TEKUCJIUK TYNpOKJIap/aa TyTraH VpuHmapugaH ¢apk Kwiaad. Tor Ba TOF OJau
TYyOpoKJapAa TYNPOK XOCHJ KWJIYBYM OMWUIAPHUHT €TaK4YWIapu KaTOpHUAaH
UKJIUM Ba penbed xoi onaau. by omMwuiap tabcupuia TOFJapaa XHIMa-XHil
TYIPOK-TeOKUMEBUN Nanamadtiap xocus 0ynanu. by nanamadrtiap snemMeHTaap
OKMMU OWIaH y3apo OOFIJIaHTaH.

2. OHamuk >KUHCIApP, TYMPOKJIAp Ba yJIApHUHT TAPKUOWAArH dSJIEMEHTIAp
¥pracujaru y3rapunuiap KaauMui AaBpiap €TKuU3MKIapu OwiaHn OeBocaTa
oornmukaup. XKymnanan, Hanait Xyaynu Ba yHaH OanaHj Aaxajiap IOKOpPH IEpM Ba
KyWHHd HEOTeH-MHUOIIEH TapKuoOiu OYnubd, OXakToll-ClaHeIyiapAaH, TIayKOHUT
MakMyanapuaaH Tapku6 TomraH. JKamy6ma Epnon Ba Xaiimapkon Xymyanapu
KyiHu cuiyp Ba KylWu KapOOH XamJia JI€BOH ETKMU3MKJIApHUIaH TAllIKWUJI TOMTaH
O0Ynu0, 0XaKTOII-TOJIOMUTIAp KaTIaMUiaH Hoopar.

daproHa BOAMIICH TOF Ba TOF OJIIU JaHAmMA(TIApHU IIAPOWTHIA acCOCaH OY
KYHFUDP YTJIOKU-TAIIT, KYHFUP TOF-YPMOH, TOF XUTAppaHT, KapOoHAaTiu Ba 0OV3
TYOpPOKJIap IIAKJUIAaHTaH. YJap TYMPOK-IKOJIOTHK KUXATIaH y3apo Oup-Oupuman
KECKMH (apK KWUJIYyBUYM CKEJIETJIM DSJIOBHM, MPOJIOBUHM, IIYHHHIJEK, JECC Ba
JECCHMOH KYMOK JKMHCHIAp ycTuaa makiuianrad. [llumon TynpoknapyuHUHT
MOp(OJIOTHK KaTjiaMJlapH *KaHyora HucOaTaH OMpO3 Yy3UIITraH.

3. Xyayana yprada Xxapopatr opTuO OopHIy XpucoOWTa apuajiaHUII KapaéHu
acTa-CeKMHJIMK OujaH OOpMOKda, JIGKMH Iy OuiaH Oupra muMojaa Xamja
*KaHyOna XapopaT opTubO O6opmokaa. by Xonat anbarra BepTHKaI 30HALTUKAATH
TYHPOKJIap YerapacuHU KYTapHJIUIIUTa 010 KeTa iu.

4. Tor »xurappar, TYK TyclId Ba THOHUK OY3 TYNPOKJIAPHUHT OpPTaHUK
MOJIaNIapy 3aXUpajapyuHu CYFOPUIMANANTaH XoJjaTiapyu OWIaH CONMIITUPTaHaa
CyFOpWJIQIUTaH TYNOpPOKJIapJa YHU, SBHHU TYMYCHH KaMaWuWIU JacTiIa0OKu
nummapaa xysatunan. KOBuama Tynpokiapia sca TyMmyc MUKIOpu ornaau. Jlekux
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CyFOpHUIll Oy TYNPOKJIapHU YHYMJOPJIUTUHU TYJa TEHIJIAIyBUTa OJIHO KEIManIu.
Bbynra cab6a0 ruiporeosoruk mapour, pesibed Ba UKJIMMHU Xap XUJUTATUIMD.

Tynpok xocun OYauIIM Mypakkad Ba XWiIMa-XWj OMUIUIapra TasHTaH
@daproHa BOJIUNCK TOFJIM MMHTAKa TYIPOKJIApU Y3ura XoC XyCycHUsTiapra,
reoKUMEBUM, OMOTCOKMMEBHI XOCcalap Ba 3BOJIIOLMS MEXAaHU3MHTIa 3Ta SKAHIUTU
UCOOT KUJIMHTaH.

5. Tor Ba TOF OJAM TYINpOKJapura sra OYyiaraH JaHAmapT-TeOKUMEBUN
IIAPOUTAA  MAaKpOo- Ba  MHKPODJIEMEHTIIAD  MWIpaUWs WYyJId  aBTOHOM
nanamdTIapgan  To0e TOMOHra WyHamraH OYynu0, Oy #ynma Xuima-Xuil
neAoreoKMMEBU  Oephepiap: OyfilaHyBuYM, KapOOHATAM WKKA TOMOHJaMa,
KapOOHAT-TUIICIYN UKKA TOMOHJIaMa, KUCIOPOIJIH, TICHIIN IIaKIaHTaH.

6. Tympokmapma kapOoHATIap MHUKIOPH, KapOOHATIM KaTjiaM KaJuHJIUTH
opTuid OuiaH YCUMIUKIApAa KaTop Makpo- Ba MHUKPOIJIEMEHTIap YYyH
OMOJIOTUK CUHTIUpHI KO3 PUIMEHTH cycasau, MIYHUHTIEK YHYMJIOPJIUKHU
nacatupaau. by xapan TVK Tycnu 0y3 TyNpoKJIap/iaH o4 Tycsiu 0Y3 TyNpoKJap
WyHanummaa Kydasjad, JIeKMH cyropunuiap Oy  xkapa€HiapHu — Oupo3
HUBEJIMPJIANIN.

Tynpok katinamu OminaH oHanMK >kuHcugaru CaCOjz; Hunr HucOatm 1,25 Hu
TaIKWJI Kwiaad. byHaa Tynpok KaTiamMuaard KapOoHaT/Iap aKKyMYJSIUSICH
xKapaCHu, TUAPOKApOOHATIM CHU30T CYBIAPUHUHT OYFJIAHUIIM XHCOOUTa 3Mac,
6anku cu3ot cyBiap 10 M Ba yHAaH 4yKypJa KouaamraH 0ymu0, TYmpoK XOCHII
Oynuin »kapaéHujia KaTHAIIMalIu, TYIIPOK OMOTAacu Ba YCUMIIMKIIAP UIITUPOKU]IA
coaup Oynaau.

[lysnait kb, YpraHuiaraH TYHNPOKJIAPHUHT aKKyMYJISITUB (DYHKUUsIIapU
Hadakat opraHuk yriepojana Oajku kapOoHatiap yriepoauaa, SbHA MUHEpal
yriiepojaa Xam HaMOEH Oy au.

7. BomuifHUHT cyropuiaaurad 0y3 TYMpOKIapu sUIMH MOJIMOACH MUKIOPHUTa
Kypa TYWMHAETraH TEeOKMMEBUN NPOBHMHIIMATA KHpPAad Ba ylapaa MOJIUOIEH
Mmuknopu 2,2-4,7 KK wu Tamkun xuimaad. KapOoHaTiaum KaTJaMHHUHT IOKOPH
yerapacd Ba KaTJlaM KQJIMHJIWTUTA OOFJIMK PpaBHINIAa MOJUOJECHHUHT MUTpaIvs
Japakacu cycasy €K TYJIUK TYXTaiau. by XomaT yCuMIMKIapHA MOJTUOICHHUHT
MIPOBUHITUS XOJATUAArd MUKJIOPUHUHT CAIONi TabCUPUJIAH CaKJIaNIu.

8. Tor Ba TOF OJI7IU TYNPOKJIAP, XyCYCaH 04 KyHFUP YTIOKHU-TAIIT, TOF-YPMOH,
TOF JKUTappaHT KapOOHATIH, CyFOpriIaaurad 0y3 Tynpokiap yuyH Fe, Ba, Sc, Cr,
Rb, Sb, Cs, Hf, La, Ce, Sm, Th, Yb, Lu, Th, U Ba 6omika syiemeHTiIap yuyH (HoH
OynuoO xu3Mar Kujaaau. Yoy TynpoKIap y4yH YpraHwiran KUMEBUU dJIE€MEHTIAP
(GboHM YHYMIOpPJUK JapaXacuHW Oenrwiaiaud, OWp MNaWTHUHT Y3uAa KaTop
MEJOreOKUMEBUI Ba TEHETHK TaBCU(] Xamaa TYNPOK-TEOKUMEBUM MOHHUTOPHUHT
TY3HUIIJIa, KAIUIOK XY>KaJIUTH SKUHJIAPUAAH DKOJOTUK TO3a MaxXCyJOT OJIUII YUyH
YKOMIAIITUPHIIIA KaTTa aMaJInid axaMHAT KacO 3Taju.

9. By3 Tympokau manmmadtiaap yuayn 6op (KK=6-8), pyx (KK=1,6-2,8),
momubmen (KK=1,0-1,9), wmapranen (KK=1-1,7), muc (KK=1,4-1,5) kabu
MPOBUHIUSIIIAP XapakTepiu Xucobiianamu. by OGopajga Tympok Ba TYIPOK Manjo
KWJIYBYM OHAJIMK JKUHCIIAP YUYyH HUCOATaH Ky4IN ajJOKaJOPJINK PyXra, SHT IOKOpHU
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Maxaumid wmurpanus  kKodddumuentn Oopra TYFpU KeITaH XOJaa, KOJraH
anementiap Mn>Cu>Mo0>Zn opaiuk X0JIaTHH drajiiaiu.

Fy3a, Tynpok Ba OHaNMK >XKHUHCIAp YpTacuJard SHT IOKOPU allOKaJOPIIUK
monuOaenra xoc Oymu0 (Ax=0,4), KoiraH MHKpPO3JEMEHTIAD KaTOpU
B>Cu>Zn>Mn xypunummunga 0,4 ngaH KaM XOJaTHU TalIKWia Kuwiaau. Tooe
AIIeMEHTap TeoKMMEBHM JNaHamadTiap y4yH OpPTUKYA MHUCIM T€OKUMEBUIA
OPOBHUHIMS, O3 TYNpOKJIM MHMHTAKa Y4YyH 3Ca PyX-MOJUOJEHIN TE€OKUMEBUMN
MPOBUHIIMS XapaKTepJId XUCOOIaHAIH.

10. TagkukoTra TOPTUITaH TEOKUMEBUHN NaHAMADT TYIPOKIapH ¥3apo OJITUH
MUKIOpu OwmnaH dapknanagu. ONTHH MHUKAOPH VHT COXMJ TYHpPOKJIapuja darl
COXMJI TYHPOKJIapU Ba TYNPOK XOCWJI KWJYBUH KHHCIIapUra HucOaTaH Oup aapaxa
O6anana. ONTUHHUHT 5HT KYI MUKIOpU O3 TyNMpoKiap Ba JEcCc Xxamaa JIECCUMOH
ETKU3UKIApIa SKAHIWTH AHUKJIAHAW. YHUHT MaKCUMaJl MUKIOPH aKKyMYSTHB
naHamadTiIapra TYFpu Kenagu. XyIOyIHUHT OY3 TYyOpoKJIapu Y4YyH OJTHH,
MUIIBAK, MOJUOCH, KaJAMHH, JIaHTaH, CaMapHUIUIApHUHT IOKOPH Japa)kajaru
BApUALUSCU TYFPH KEJIaIu.

11. KanuiHUHT KYMUUIUK MUHEpal Ty3/lapu CyBJAA SIXIIH SPUHIU, IOKOPU
JIapakajaaru onodrury YHU HaTpuira HUcOaTaH KY4CHU3POK
MUTpAlMsUTAHUIINTA 0JIMO Kenaau. byHaan Tamkapu HaTpuiira HUCOaTaH KaTTapoK
MOH paauycra sra, ury oouc Oy 3JI€MEHT ruuiapa Te3poK YIUIaHUO KOJaaH,
HaTWXaja MUrpanust KOOt nacasad. Kanuil y3uHUHT KUMEBHI Xoccalapura
Kypa HaTpHiira sSKuH Typaju, JEKUH Ouocdepasa YHUHI T€OKMMECH MarHui Ba
Oapwuiira sSIKUH.

12. Mumbskauar (KK gan kam) HECOaTaH I0KOPH KOHIICHTPAIUSICH TYMYCITH
Ba TJICWIM KaTjamjiap Y4YyH XapakTepiau. XaljanaguraH TYIpOKJIapaa TyMYcC
MUKJOpPH OWJIaH MHILIBSK YpTacUJArd ajloKaJopJIMK Kydcu3 HaMo€H Oynamu. Yan
COXUJTHUHT TYIPOK Ba TYMPOK XOCHJI KIJIYBUYH KHHCJIApUA YHT COXUITa HIUCOaTaH
MUIIBAK MuKIopu 25% ra roxkopu xucoOnanaau Ba Oy Daprona Boauiicu
KAHYOUHM MUMIBSKIN TYNPOK-TCOKUMEBUN TMPOBUHIUS XOJaTHAAH Jayiojar
oepaam.

buoreokuMEBmii yCyI SHT aBBaJIO MaBKy/l T€OKUMEBUH (DOH HErm3uaa CuMo0,
MUIIBAK, CypbMa Ba OONIKa OJJIEMEHTJIAPHU  YCUMIIMKIApJa OWUOJIOTHK
AKKyMYJISIIIUS Japa)kacy Ba TYNPOKJIAPHUHT YHYMIOPIUTHHH OWJIMIIIA acoc Oyia
onmagu. JKanyOnma  MaBXyld — CUMOO-CypbMa-MUIIBSKIA  OMOT€OKMMEBUUN
MPOBUHIMSUIM XYAYJ TYNPOKJIAPUAAH KUIUIOK XYKalUTHAAa SXTUETIMK OWiaH
(dolinananuin Makcaara MyBoQuK.

CTpOHLMITHUHT IOKOpU Japa)kaflar NPOBUHIMACU BOJMWHUHI >KaHyOUTa
xapaktepau 0ynub, Oy XoJlaT ypoB Kaca/UIMTU Japaxkacuaa xaBdiau smac. UyHku
®daproHa BOAUNCH TYNPOKJIapuaa, JaHIapTIapuaa Kaablui SJIEMEHTH €TapJiy.

13. Xap Xua DJKOJOTHK IIapouTAa TYWWHTAaH MPOBUHIUSIAPIATH
CTUIITUPUIITAH YCUMIIMKJIADHUHT KUMEBUN TapkuOW Ha3opartra HUcOATaH Aespiiv
Oapua ypra"wiras JIeMeHTIapra 0oi.

FOxopu mapakamaru OMOJIOTMK CHHTIUpHUIT KoddduimeHTura sra Oynran
MaKKaXXyXOpH, KapTOIlKa, MOMUAOP Ba OOINKa KHUIILIOK XYKAJIUTH SKUHJIAPUHU
SKHUIII Ba MAaxCyJOT CTHINTUPHUIINAA CHMOOJNM, MUIIBIKIH, CypbMalld
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OMOTEOKMMEBHI TTPOBHHIINS MaBXKy[ OYITaH XyAyaja ajoxuia dXTHETIUK Tainad
ATUIIA]IN.

14. ®aprona BoguiicM TOF Ba TOF OJAU TYNPOKIAPUHUHT BJIEMEHT
tapkuounan (Fe, Ba, Sc, Cr, Rb, Sh, Cs, Hf, La, Ce, Sm, Tb, YDb, Lu, Th, U) don
Tapukacujia WIMHA-TaJKUKOT, JIOWHUXA-KUJUPYB TAIIKWJIOTIApH, TaOUaTHU
Myxogaza KWIMII KYMHUTACH, OJUN TabJIUM OUTHUPYBUWIApU, MarucTpaHTIAPH,
WIMHI-TaIKUKOTYHJIADK MOHUTOPUHT MIIAPUHU YTKasuiga ¢oilganaHuinuiapu
MymMkuH.  [IyHUHTHEK, OSJE€MEHT  TaXJWiIM  HaTWwKajlapu Ba  TYNPOK
MIPOBUHITUSIIAPUIAH OMOJIOTHSI, TYITPOKITYHOCIHK, YKOJIOTHS Ba KHIIIJIOK XY KATUTH
WyHamumy — Tayabanmapu, MarucTpaHTIapura MaxCyc Kypciap — YKuIaa
doitnananuin Makcaara MyBoQuK.

15. KHIIJIOK Ba CYB XY KaJlUT'M Ba3UPJIMTU OOIIKapMallapy KUIUIOK XY KaJIUTU
SKUHJIAPUHY JKOUJIAIITUPHUIIIA OOpiu Ba OOIIKAa MPOBHHIMSUTAPHUA XUCOOTa OJIHIII
TaBCHsl DJTWIAAU, XYyCyCaH KaHJ JiaBllard, OKXYXopu Oopiau Ba OoIIKa
MIPOBUHITUSIIAp/IA FOKOPU XOCUIT Oepajiu.

Bunositnap Ep kamactpu Gomikapmanapu, TabuatHu Mmyxodasza KAIUII JaBiat
KYMUTAacu TYNPOKJIApHU Oaxonaiijga, MOHUTOPUHI YTKa3ulga YpraHuirad
TYHpOKJIapAaru TyMmyc, CyBJa 3pyBUH Ty3Jap, 0O3UKa AJIEMEHTIIap, OFUp MeTaiiap,
PAAMOHYKIIM/IAp MHKIOPU Ba OOIIKa MabiymMoTiapaaH ¢GoialaHuIll TaBCHUS
ATUIIA]IN.
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BBE/IEHUE (AHHOTAIUs JOKTOPCKOM TUCCEPTALIUM)

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTb TeMbl auccepranuu. CerogHsIIHENl
IHU «TOPHBIE CUCTEMBI 3aHMMAIOT YETBEPTYIO 4YacTh CYIIM 3EMHOIO IIapa, UX
OpUpoAa MMEET MHOTO CBOCOOpa3HbIX YEPT, OTIMYAIONIMX TOpbl OT PaBHUH U
pasIMYHBIC KOMIUIGKCH JaHAIAQTOB OT TPOMMKOB A0 IOIAPHOIO MOSCay'.
CBoeobOpasue TOPHBIX KOCHCTEM ONpeNeNsieT  Kak 0COOEHHOCTHU
MOYBOOOPA30BaHMsI, TAK U XapaKTep MCIOIb30BAHMS MIPEATOPHBIX U TOPHBIX MOYB.
C 3TOil TOYKM 3pEHUH UCCIENOBAHHUI T€HE3HMCA, SBOJIOLUMU U IUIOAOPOAHS MOYB
BEPTUKAJIBHBIX 30H SIBJIIETCS OJHOM W3 OCHOBHBIX TeopeThdeckux 3anad. Ot
NIyOMHBl W IIHPOTHl €€ PEHIeHUs 3aBUCUT IOHUMAHUE 3aKOHOMEPHOCTEN
reorpauyecKkoro pacupoCTpaHEHUs! MOYB, MPOIECCOB Pa3BUTHS T€OXUMHUYECKUX
nanamadToB, 3HAHUE U UCTIOIB30BAHUS IPUPOTHOM CPEIBI B IIETIOM.

B pecnybnuke u3MeHEHHsI KiIMMaTa COBPEMEHHBIE TOPHBIE M MPEATOpHBIC
MOYBBI CIIyKaT UHTErPAJIbHBIM [MOKA3aTeJIEM, B 3TOU CBSI3U MPEATOPHBIE U TOPHBIE
nmouyBbl Depranckoil TONMHBI ¢ BBIPAXKEHHBIM APUJIHBIM U T'YMUJHBIM KIUMATOM,
MMOYBEHHO-IKOJIOTHYECKUM PEXUMOM BBICTYNAIOT MPUMEPOM HMX OTKIMKA Ha
MPUPOJHBIE W  AHTPONOTCHHBIE HM3MEHEHHUS PETHOHAIIBHOTO  XapakTepa.
COOTBETCTBEHHO,  OLICHKAa  BJIUSHHUS  TUJIPOTEPMUYECKHMX M JIPYTHX
noyBoOOpa3yromux  (akTopoB, CBOMCTBA IOYB, B  DJIEMEHTapHbIX U
F€OXMMUYECKUX JaHAmadTax, B pa3HbIX O3KCIO3ULHUIX, KPOME TOr0 OIEHKE
IUIOJIOPOJMHU, COXPAaHEHWE U €€ TOBBIIICEHUE NPEICTABIAIOT HECOMHEHHYIO
aKTyaJbHOCTb.

B mupe nccienoBanue CBOMCTBA MOYB, B TOM YUCIIE COAEPKAHUS M MUTPALIHS
psa Makpo- U MUKPO3JIEMEHTOB SBIISIFOTCS BAKHBIM 3BEHOM B [TIO3HAHUU I'€HE3HUCa
M 3BOJIIOLMU TOPHBIX W MPEArOpHbIX MOYB. HegocTaToyHO MOMHO HCCIeAOBaHbI
BOIPOCHI MUTPAIIMHM XUMHUYECKHUX 2JIEMEHTOB B T€OXUMHUYECKHUX JIaHamadTax moyB
BEPTHUKAJIbHBIX 30HAaX, KaK B €CTECTBEHHBIX, TAK U B aHTPONOT€HHBIX YCIOBUsIX. B
[[EJIOM aHajlu3 TeHe3uca aKKymymsiuuu W auddepeHnuaniy Makpo- U
MHUKPO3JIEMEHTOB HX COCIMHEHUH B TIE€OXMMHUYECKUX Oapbepax ¢ MO3HULHUU
MOYBEHHO-TEOXUMHUYECKUX OaphepoB MpPEACTaBISETCS BECbMa AaKTyaJbHOU
3a/Jla4e  TMOYBOBEICHHMS B  Hactosmiee Bpems. [IpoGnembl  ropHOro
MOYBOOOpa30BaHUsl 0€3 ydeTa perHOHANBHBIX U JIOKAIBHBIX UX OCOOCHHOCTEH HE
MOTYT OBITH pelleHbl. TeopeTHYeCKUid paslie] COBPEMEHHOIO IMOYBOBEACHUS B
TOM OTHOIIEHHH, O€3yCIOBHO, TpeOyeT pacIIUpeHHus, KPOME TOro, 3KOJOro-
reHeTUYECKue, arpo(u3M4yecKue M XHUMHUYECKHE, a Takke OHOreOXMMHUYECKUE
CBOMCTBA TMPEATOPHBIX W TOPHBIX NO4YB DepraHCKOW [OJUHBI H3yYCHBI
HEJOCTaTOYHbI. BiusHue wuccienoBaHUi yKa3aHHBIX (DAKTOPOB HA TE€HE3UC U
(GbopMHpOBaHUS TIOYB M TEOXMMHUYECKUX JaHAMA(DTOB TOPHBIX 30H, a TaKXKe
MIOBEJICHUE MHUKPO3JIEMEHTOB, OCOOCHHO, MaJIOM3Yy4eHHbIX, Hen3yueHHbIX (Rb, Cs,
Cr, U, Sc, La, Hf, Sb, Ce, Sm, Tb, Yb, Lu, Th) sinemMeHTOB B 3JeMEHTapHbIX
CUCTEMAX, TUIIA T€HETHYECKUE TOPU30HTHI NIOYB — MOPOJA — MOYBBI — PACTEHUS
NpPaKTUUYECKH HE Hu3ydeHbl. Tak ke He pa3paboTaHbl T'YMyCHOE COCTOSTHHE,

! https://ru/m/wikipedia/org/wiki/%D0
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(GoHOBBIE coAepkKaHHE MaKpO- W MHUKPO3JIEMEHTOB, MOYBEHHO-T€OXUMHUYECKHE
POBHUHIINH, KOTOPBIE COCTABIISIOT aKTYaJIbHOCTh TEMbI JUCCEPTALIUH.

JlanHO€ AMCCEepTAlMOHHOE MCCIIE0BAHUE B OMPENEIICHHON CTENEHU CITY>KUT
BBITIOJIHEHUIO 3a/lay, MPEeAyCMOTpPeHHBIX B 3akoHe «O 3emie» PecmyOnuku
V30ekucran, nocranopinenue Kabunera MunuctpoB PecnyOnuku Y30ekuctan ot
23 amrycra 2016 roma Ne273 «OO06 yTBEpKIE€HHUHM NPOrpaMMbl MOHUTOPHHTA
OKpYyXarolel nmpupoaHoi cpeasl B Pecyonuke Y36ekucran Ha 2016-2020 roas»
u ot 27 mas 2013 rona Nel42 «O nporpamme AeHCTBHI MO OXpaHE OKPY>Karolleu
cpensl Pecniybnmuku VY30ekucrtan Ha 2013-2017 romp», a Takke B JIPYrHX
HOPMAaTHBHO-TIPABOBHIX IOKYMEHTAX, MPUHATHIX B TAHHOU cdepe.

CooTBeTCTBHE  HCCJIEI0OBAHUA  NPHOPUTETHBIM  HAINPaBJIEHUAM
pa3BuTUsT Haykum M TexHoJoruii PecnyOnukm Y3Oekucran. JlanHoe
HCCJIEIOBAHUE BBINOJHEHO B COOTBETCTBUM IPUOPUTETHOTO HAIMPABICHUS
pa3BUTHS HAayKu U TexHojorui pecnyonuku: V. «CenbCckoe XO3SHCTBO,
OMOTEXHOJIOTHSI, SKOJIOTHSI U 3aIUTa OKPY>KAIOLIEH Cpeabl».

O030p 3apy0esKHBIX HAYYHBIX HCCJIeJOBAHMI 110 TeMe JUCCePTALUM.

Hayunble ucciienoBaHus, HalpaBlICHHbIE TeHe3uca, reorpaduu, 3BOJIOLNH,
DKOJOTUU U TIOBBIIIEHUS IJIOJOPOJUMM TOPHBIX M TPEATOPHBIX  TIOYB
OCYIIECTBJISIOTCS B BEIYIIMX HAYYHBIX ILIEHTPaX M BBICHIMX OOpPa30BaTEIbHBIX
yapexIeHmsX Mupa, B ToM umcine, -United State Department Agriculture,
Department of Soil and Water Science University of Florida (AKII), Chinese
Academy of Agricultural Sciences (Xwuroii), Kyoto University (Smonus),
International Centre for Integrated Mountain Development (IlIsefinapus), Institute
of Plant Nutrition and Soil Science (I'epmanus), Institute of Soil Science and Plant
Cultivation (ITompmia), a Takke HWHCTUTYTE TIOYBOBEICHHS W arpOXUMHHU
(Y306ekucran).

[To pe3ynbTraTaM Hay4YHBIX MCCIEAOBAHHUM MPOBOAUMBIX B MHUPE IO JKOJIOTO-
T€HETUYECKUX CBOMCTB M TOBBIIIEHUIO TUIOJOPOIUN TOPHBIX U MPEATOPHBIX MOYB
MOJIYYeHBI PsSJ HAYYHBIX pE3yJbTaTOB, B TOM 4YHCJE: OIPEICICHO BIUSHUC
KOJIMYECTBO MUKPOAJIEMEHTOB B BEPTUKAJIbHOM 30HE B cucTteMe atMocdepa, nouna,
pacTeHuil ¥ MX XUMHYECKHEe U (u3uko-xumuueckue cporcta (Institute of Soil
Science and Plant Cultivation, Chinese Academy of Agricultural Sciences);
OTpeeNeHbl JIeTpalalius W 3arps3HEHHE I0YB, KOJMYECTBO, AKKYMYJISIHUS U
nuddepeHmmanus MUKpodieMeHTOB B TeHe3uca mous (Institute of Soil Science and
Plant Cultivation, Plant Nutrition and Soil Science); onpeneneHsl dKOJIOTHUECKUE
dbyHKIIMM ¥ dNeMeHTHbBIN coctaB rymyca (Department of Soil and Water Science
University of Florida); BBIABICHO aHTPONOTCHHOE BIHMSHHE Ha YCTOWYUBOCTH
TOPHBIX MOYB, & TAKXXE BIUSHUE KINMaTa, peibeda MECTHOCTH Ha CBOMCTBA TMOYB
(International Centre for Integrated Mountain Development).

B Hacrosimiee BpeMss B MHpe BEIyTCS HCCIEAOBAHHUN IO MEPCIEKTUBHBIM
HAIPaBJICHUEM H3yUEHHUSI JKOJOTO-TEHETHUECKUX CBOMCTB W TIOBBIIICHUIO €€
TJI0/TOPOJIH TIOYB PSTY MPUOPUTETHBIX HATIPABJICHHUM MPOBOATCS UCCIICIOBAHMUS,

2 www.usda.gov/wps; Www.petersons.com; www.caas.cn/en/administration/research; www.kyoto-u.ac.jp/en;

www.icimod.org; plantnutrition.uni-kiel.de/en; www.iung.pulawy.pl/eng.
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B TOM 4YHCIIE: TEHE3UC TOPHBIX I[I0YB, OIpEJEICHUE COCTaBa U MPOIECCOB
MUTpALIMM, AKKYMYJSILUU BJIEMEHTOB; OIPEACIICHUE BIMSIHUE TI'C€OXUMUYECKHUX
O0apbepoB, TPOBHHIIMM Ha TOYB, pACTeHUH, >XUBOTHBIH MHP B TOPHBIX U
NPEeArOpHBIX MOYBaX M pa3pabOoTKa MeXaHU3Ma JKOJOTMYECKOr0 MOHUTOPUHIA;
COBEPILIEHCTBOBATh (PAKTOPOB BIMSIOIIMX HAa COXpPAaHEHHWE U TOBBILICHUE
IUI0JIOPOIME TTOYB.

Crenenp  uM3yYyeHHOCTH  mpodjembl. B pecnyOnmuke — HaydHO-
HCCIIEIOBATENbCKUE pabOThl TIO0  HWCCIASAOBAHHWIO TEHE3WCa, TOBBIMICHUIO
IJIOJIOPOANE U COXPAHEHUE, KAYeCTBEHHON OLIEHKW MPOBEACHbI MHOTUMHU
YYEHBIMH X.M.Maxcynosa, J.C.Carraposa, K.M.Mup3axoHOBa,
M.M.Tomky3ueBa, O.P.Kazaka, C.H.PeoxoBa, JI.T.TypcynoBa, X.T.PuckueBoi,
P.K.Ky3ues, JI.A.I'adyposoii, X.X.Typcynona, B.E.Cektumenko, I".M.Habueroii,
A.3.AtabekoBa, B.C.Apxanosoii, H.}O.AbxypaxmMoHOBa U IpyTHeE.

CoBepIICHCTBOBAHO T'E€HE3UC, YCTOMYMBOCTH, AaKKyMYJSIUS MakKpo- U
MHUKpPOAJIEMEHTOB, TYMYyC M €ro »JJEMEHTHBIM cocTaB mouB B wmupe J.Lee,
J.Doolittle, A.Aysen, R.Tate, M.Pansu, J.Gautheyrou, F.Stevenson, R.Bardgett,
M.Winiger u npyrumu. B niepBbie nanaimadTHO-reoXuMuIeckas CUCTEMA B LIEH U
BO B3auMmocBs3u wucciaenoBanbl b.b. IlomeiHoBeiM, M.A. I'ma3zosckoii, ®.U.
KoznoBckum paspaboTaHa MeETOJWKA HCCICAOBAaHUM TMMOYB B JaHamadTHO-
F€OXUMHUYECKOU CUCTEME.

OpnHako, B TOPHBIX M MPEATrOpHBIX MouyBax dDepraHnckor AOJMHE psAaa MaKpo-
1 MHUKPORJIEMEHTOB, 0COOEHHO, Takux Kak Fe, K, Na, Ba 1 TOKCHYHBIX METaIOB
CypbMa, MBIIIbSIK, KagMUW, PTYTh, MAJIOW3yUYCHHBIX, HEHU3YUCHHBIX HJIIEMEHTOB
(A.A.Kuct) nuTuid, CTpOHUMM, UE3UH, KaAMUW, CKaHIUM, UTTEpOUH, JaHTaH,
0JIOBO, ypaH, TOpUM, camapuil U Jp. B BEPTUKAIBHO 30HAJBHBIX MOYBAX M 30HAX
F€OXUMHUYECKOT0 JIaHAma(Ta, TUTIAa TeHETUYECKUE TOPU30HTHI MTOYBBI — MOpOAa —
MoYBa — pacTEHHWE TNPAKTUYECKH HE 000CHOBaHO. Tak ke HEe YCTaHOBJICHBI
(OHOBBIE CONEP)KAHHS YKa3aHHBIX JJIEMEHTOB B OJOKaX AJIEMEHTapHOTO
naHAmadTa U HE OMNpEeNeeHbl WX [MOYBEHHO-TEOXUMHUYECKHE CBOMCTBA W
MIPOBUHIINH.

CBsi3b TeMbI JHCCEPTANMH C HAYYHO-HCCJIEI0BATEIbLCKHUMH pPadoTamMu
BbICIIET0 Y4eOHOr0 3aBeJeHUs, I/ie BbINOJHeHa auccepranus. VccnenoBanus
JUCCEPTALUK BBITIOJTHEHA B PAMKaX MPAKTUYECKUX M MHHOBAIMOHHBIX IIPOECKTOB U
TeMe BXOAWIM B  TEMaTUKy  HAyYHO-UCCIIEIOBATEIILCKOTO  MHCTUTYTa
ITouBoBeneHUs u arpoOXuMUU KA-7-003+(A-7-013+A-7-019+A-7-020)
«KoMIuiekcHOe n3yueHHre TOYBEHHOI0 MOKPOBA OPOIIAaeMOM 30HbI pecyOJIuKH, ee
OIIEHKA, a TakKe pa3padoTka 3PGHEeKTUBHBIX TEXHOJIOTHUN MO YIYUIICHUIO YKOJIOr0-
MEJIMOPATUBHOTO COCTOSIHUSI U TIOBBIIIEHUIO MPOIYKTUBHOCTH JIETPagUpPOBaAHHBIX
nouBy (2012-2014 rr.), UCX-5-038-2016 «3DKk0a0ro-MeIrMopaTHBHOE COCTOSIHUAC U
POJAYKTUBHOCTh, CBOMCTBA OpoInaeMbIX mouB depranckoit ponuubsy (2016-2017
IT.).

Heab wuccienoBaHusi SBISETCS KOMIUIEKCHAs XapaKTEPUCTHUKA TOPHBIX U
MPEATOPHBIX TIOYB C HCIOJB30BaHWEM MOP(HOTeHETHYECKUX, JaHamadTHO-
F€OXMMUYECKUX METOJIOB HCCIEIOBAHUS, BIUSHUE HKOJOTO-T€HETUYECKUX
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CBOMCTB MUTPAINH, aKKYMYJISIIUU U MU PepeHIranuy XuMAYECKUX JJIEMEHTOB B
LENU «MAaTepUHCKas MOPOAa—TI0YBA—PACTEHHUE, & TAKKE BBISBIIATH IJI0OIOPOINE.
3ajgauu uccJaeI10BaHUA:

OTIpeJIeNiCHHE BIUSHUS OCOOCHHOCTU (paKTOPOB MOYBOOOpPA30BAHME: KIIUMAT,
penbed U APYrux, B TUMOB U MOJTUIIOB TOPHBIX U MPEITOPHBIX MOYB;

ONPENECIUTh CHENU(PUUECKUX OCOOCHHOCTEH MPEAropHOr0 U TOPHOTO
OYBOOOPA30BaHMs B TOPHBIX JaHAMA]TAX;

YCTAaHOBJICHHE TEOXMMHYECKYIO CHENU(UKY MOYB U TMOYBEHHOTO ITOKPOBA,
PaCTUTENILHOCTH, CBSI3aHHYI0 C XMUMHUYECKHMMHU U T€OXUMUYECKHUMHU CBOMCTBAMHU
AJIEMEHTOB M T€OXUMUUYECKUX OapbhepoOB, MUTPALMU XUMUYECKUX 3JIEMEHTOB, UX
paccestHue U KOHILICHTPAIIUH;

BBISICHCHUE  DSKOJIOTO-TEHETUYECKUX  OCOOCHHOCTEM TMOYB  Pa3IUYHOrO
MIPOUCXOXKJICHUS U YCTAHOBJICHUE BIUSHUS OTIEIBHBIX (PaKTOPOB F€OXUMHUYECKON
Cpellbl Ha MUTPAIMIO XJIOPUJIOB, CYJIb(PaTOB, KAPOOHATOB, OKUCIIOB M OTIEIbHBIX
HOHOB;

orpejieieHre OMOT€OXUMUYECKUX MPOBUHIIUU, OOYCIOBIIEHHBIX H30BITKOM
WM HEIOCTAaTKOM OTJIEIBHBIX 3JEMEHTOB, CIHEUU(PUKA XUMHUYECKUX COCTaB U
T€OXMMUYECKUX CBONCTB OCHOBHBIX OJIOKOB AJIEMEHTApHOTO JaHamadTa;

BBISICHEHUE  3aKOHOMEPHOCTEW  pAacCOpOCTPaHEHHS] U YCTAHOBJIEHUE
BOKHEUIITUX KIAPKOBBIX, (DOHOBBIX COJIECPKAHUMN CI1a00M3YUEHHBIX U HEU3YUEHHBIX
MaKpo- M MHUKpodJeMeHTOB, B ToM uwuciie Fe, K, Na, Ba u np. B ropusix u
MPEArOPHBIX MOYBaX U MOYBOOOPA3YIOIIUX MTOPOIAX.

O0beKTOM HCCJIeI0BAHMM SIBIISIIOTCS BBICOKOTOPHBIE CBETIO-OyphI€ JIYTO-
CTEMHbIE W Oypble TOPHO-JIECHBbIC TIOYBBI, TOPHO-KOPUYHEBbLIE, KapOOHATHBIC
NOATUIIBI, C(HOPMUPOBAHHBIE B TOPHBIX M MPEATOPHBIX YCIOBUSAX HA
AIIOBUAIBHBIX, JIETIOBUAIBHBIX TOPHBIX MOPOJIax, a TaKXKe OPOIlaeMble TEMHbIE,
TUMUYHBIE U CBETJIBIE CEPO3eMbl, C(HOPMHUPOBAHHBIE HA JIECCAX M JIECCOBHJIHBIX
cyriinHKax @epraickon JOJIUHBI.

IIpeameTomM HCCIEA0BAHMSA SIBISIIOTCS HCCIENOBAaHUS BIUSHHE SKOJOTO-
TeHETUYECKUE CBOWMCTBA TOPHBIX M MPEATOPHBIX MOYB T€OXUMUYECKUX OaphepOB,
MPOIIECCOB MHUTpAU U auddepeHIanuu XUMHYECKUX JIEMEHTOB, pa3padoTka
(OHOBBIX M KJIAPKOBBIX COJEPKAHUM DJJIEMEHTOB, a TaKXKe OIpeesieHne
IJI0I0POAHH.

Metoabl mucciaenoBaHusi. B kauecTBe OCHOBHOTO METOAA TPHUHSATHI
Mopdonornueckuit  meton B.B.JlokydyaeBa © NEIOTC€OXMMHUYECKUNA METOJ
M.A.I'nazoBkas u A.W.Ilepenbmana. Omnpeznenenne (U3NUECKUX U XUMHYECKHX
CBOMCTB TMIOYB OCYIIECTBJICHBI MO MPONUChI0 «METolbl arpoOXUMUYECKUX,
arpo(pu3nUecKux U MUKPOOHOJOTMYECKUX UCCIICIOBAHUHN B TTOJIMBHBIX XJIOMTKOBBIX
pairioHax», «PykoBOJICTBO MO0 XMMUYECKOMY aHaJIU3y MOYBY». DIEMEHTHBIA aHAJIU3
MOYB W  pPACTEHUH  MPOBEJACHbl  HEUTPOHHO-AKTUBAIMOHHBIM  METOOM,
norJomennpie ocHoBanus 1o [1dpeddepa B Mogudukanmu Kprorepa.

MateMaTuko-cTaTuCTU4YeCKass 0o0paboTKa TOJYYCHHBIX JTAaHHBIX HA OCHOBE
nporpamm st OBM. Pucynku, rpaduku 1 HEKOTOphIe pa3pabOTKU MO MpoTrpaMMme
Flash u Excel. OtHocuTenpHAs BEICOTA, TPAaHUIA OOBEKTA 10 HHTEPHET MPOTPaAMME
Google Earth.
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HayuyHasi HOBU3HA UCCJIeI0BAHMS 3aKTFOYACTCS B CIICTYIOIICM:

BIIEPBBIC JTOKA3aHBI MPOIECCHl MOYBOOOPA3OBAHUS MPEATOPHBIX U TOPHBIX
noyB DepraHckoil JOJMMHBI TIOJ BIUSHUEM OCaIKOB, pelbeda MECTHOCTH,
MOJIMBHBIX BOJ W JpyrHe TPHUOOpENT COBPEMEHHBIC JKOJIOTO-TEHETUYECKUE U
MIOYBEHHO-TEOXUMHUYECKIE CBONCTBA,;

onpeneneHo Mopdonornueckue, OMOTEOXUMHUUYECKUE, (PU3NKO-XUMUYECKUE,
XUMHYECKHE CBOMCTBA M TEOXUMUYECKUE Oaphephl B OYPBIX TOPHO-JIECHBIX, TOPHO-
KOPHYHEBBIX MTOYBAX CPOPMUPOBAHHBIX HA PA3HBIX YCIOBUSAX H ITOPOIAX;

ompeeneHa negporeoxumus U ponoroit cocraB Rb, Cs, Cr, U, Sc, La, Hf, Sb,
Ce, Sm, Th, Yb, Lu, Th B mouBax u mouBooOpa3yronmx mopoaax;

JIOKA3aHO, YTO TYMYCHO€ COCTOSIHUE TOPHBIX M MPEATOPHBIX IMOYB, a TAKXKE
BBISIBJICHBI MPOIIECCHl TYMUGUKAIIMA ¥ MUHEPAIU3aIlui, THI TyMyca (yJIbBaTHO-
ryMaTHbIi, r1ie cooTHoeHue Cri:Coi BappupyeT B npeaenax 1-2;

BBIJICTICHBl HOBBIC JIBYCTOPOHHHUE TEIOTCOXMMHUYSCKHUE Oaphephl, OapHeBbIe,
MarHMeBble, MOJIMOJICHOBBIC U Jpyrue TMPOBUHIIMK, Ha OCHOBE KOTOPBIX
OTpe/IeeHbl TEHETUUECKUE, TEOXUMUUYECKHE, IKOJIOTO-TEHETUYECKUE COCTOSHUS U
CBOMCTBA MOYB U MOYBOOOPA3YIOUTUX MOPO/I;

B TIpelenax BEPTUKAIBLHOW 30HAIBHOCTH THUAPOTCPMUUYCCKUE ITOKA3aTeIU
CeBepa W ora JOJWHBI, B YACTHOCTH CPEIHETO/I0Basl TEMIIEpaTypa MOBBINICHBI Ha
1,85°C, B pe3yibTaTe KOTOPOTrO MPOUCXOIUT MPOIIECC apUAU3aIUH, M0 BIUSHAEM
KOTOPOTO B T€HE3HWCE M CBOMCTBAX IMOYB JIEMEHTAPHBIX JAHAIIA(PTOB MTPOUCXOTHUT
Ba)KHBIC N3MCHCHUS.

IIpakTH4yeckue pe3yabTaThl HCCJIAEI0BAHUSA 3aKITIOYACTCS B CICTYIOIICM:

OTIPE/ICIICHBI B TOPHBIX U MPEATOPHBIX MouBax depraHCKO JOIUHBI IKOJIOTO-
TCHETHYECKUE W TOYBEHHO-TCOXMMHUYCCKHE CBOWMCTBA, OYPBIX TOPHO-JIECHBIX,
KOPHYHEBBIX, KAPOOHATHBIX M JPYTHX MOYB, KOTOpPbIe C(HOPMHUPOBAHBI Ha Pa3HBIX
MOpOJIax W YCIOBHUSAX OWOTCOXUMHUYCCKUMH, (U3HKO-XHMHUYECKUMU METOJaMU
MOP(OJIOTUUECKHE, XUMHUYECKHE, TC€OXMMHUYECKHE CBOWCTBA M TCOXUMUYECKUE
Oapbepbl, TyMycHOE cocTosiHue, cnadbousyuennbie (Rb, Cs, Cr, U), HeusydeHHbIe
(Sc, La, Hf, Sb, Ce, Sm, Tbh, Yb, Lu, Th) u penkue sneMeHTbI U UX COACPIKAHUE,
MUTpAIHs, aKKyMyJATUBHbIE KOADPHUIMEHTHI W Jyprue OHOTC€OXUMUYECKUE
CBOMCTBA;

OTpeJIeieHbl TIOYBEHHO-TEOXUMHUYECKHE Oapbephl, a Takxke OOpHBIE,
OapueBble, MarHUEBBIE, MOJIMOICHOBBIC U ApyTrHe MpoBUHIIMKA. OXapaKTepru30BaHbBI
CBOWCTBA W TOYBEHHO-IKOJOTHUYECKOE COCTOSHHS, pa3pabOTaHbl pa3MEIICHUE
CENbCKOXO3SIMCTBEHHBIX KYJIBTYp M HCIIOJIh30BAaHHE MHUHEPATbHBIX YI0OpEHUH,
oXpaHa TIPHPOABI, TaKXKe pa3padOTaHBl METOABl HCIIONB30BAHUS TEXHOTCHHO
HAPYIICHHBIX 3€MEJIb 3arpsS3HCHHBIC TOKEIMMH METallllaMd MBIIIBSIK, CypbMa,
PTYTh.

Jl0CTOBEPHOCTH MOJIyYEeHHBIX pe3yabTaToB HCCIeI0OBAHMSI.
JIOCTOBEpHOCTh ~ pE3yJbTATOB HWCCJICAOBAHMS  3aKIIOYAIOTCS B TOM, 4YTO
MCCJICIOBAHMS TIPOBOJMIINCEH TIPU TOMOIIMA COBPEMEHHBIX METOJIOB M CPEICTB.
[Tomydyennsie cratucTuuecku oOpaboTaHbl Ha OCHOBe mporpamm s OBM.
Pe3ynbrathl uccieoBaHMS CPAaBHEHBI C MEXIYHAPOIHBIX U PECITyOJMKAHCKHIX
HAyYHBIX KOH(EPEHIUAX, OIyOJIMKOBAaHBI B BEIYIMUX 3apyOeHBIX HAyYHBIX
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KypHajaX W PpeCIyOJIMKAaHCKUX HAYYHBIX W3JAaHUSX TPU3HAHHBIX Briciien
AtrecraumonHot  Kommccuum npu  Kabunere MunuctpoB  PecnyOnuku
VY30ekucran.

Hayuynass v mnpakTuyeckasi 3HA4YMMOCTb Pe3yJbTATOB HCCJIEeJ0BAHUSA.
Pe3ynbTaThl MccneqoBaHUs BHOCST BKJIaJ B TEOPUIO TOPHOTO M MPEATOPHOIO
OYBOOOpPA30BaHUs B YCIOBUAX apUAHOTO M TyMUAHOro KiaumaTta depraHckoi
JOJIMHBI C TOPHBIMM TOYBaMHU. 3aKOHOMEPHOCTH IOYBOOOpa30BaHUA U
(bopMHUpPOBaHUSI COBPEMEHHOM SKOJOTUYECKON CUTYaAIlMH B TOPHBIX U MPEITOPHBIX
MOYBax JOJHUHBI, OTOOpaKEHHbIE HA TOYBEHHO-TEOXUMHUYECKHX MPOPUIAX,
MPEJICTaBISIIOT COO0M MPOCTPAHCTBEHHBIE MOJEIU MEAOT€OXUMHUU, OUOTEOXUMUN
MOYB TEPPUTOPUU U SBIIAIOTCS HAYYHO-OOOCHOBAHHBIM ISl 3€MJICTIOJIb30BAHUS U
TOPHO-JIAHIITAPTHOTO TUTAHUPOBAHUS.

[TpakTHueckass 3HAYUMOCTb  PE3YJIbTATOB  HCCIEJOBAHMA TOPHBIX U
NPEATrOPHBIX TMOYB 3aKIOYAIOTCS B 3(P(HEKTUBHOM HCIOJIb30BAHUU, MOBBIIICHUE
OMONPONYKTUBHOCTH, & TAK)KE€ B COXPAaHEHUHU U MOBBIIIEHUU Tuiogopoanu. Kpome
TOTO pa3paboTaHHble (POHOBBIE COJIEPIKAHUE HIEMEHTOB, B IPOBE/ICHUE TOUYBEHHO-
MEJTMOPATUBHBIX U IKOJIOTMYECKOTO MOHUTOPUHTA, MEI0T€OXUMUYECKHE Oapbephl,
MPOBUHIIMM MOTYT CIY>KUT KaK TEPBUYHBIMU OOBEKTAMU MOHMTOPHHTA, TaKKe
OTIPEENSAIOTCA MOYBEHHO-TEOXUMHUECKIUMH UCCIIEIOBAHUSAMU U MIPOBUHIIUSIMU Ha
OCHOBA KOTOPBIX BO3/IEIBIBAIOTCS CEIBCKOXO3SIMCTBEHHBIX KYJIbTYPHI.

BHenpenue pe3yJbTaToB HccjdeqoBaHus. Ha ocHOBaHMM pe3ylbTaToB
HAYYHO-HCCIIEIOBATEIbCKIX ~AKOJIOTO-TEHETHYECKHX CBOWCTB W TOBBIIICHHE
TJI0JTOPOIUHU TOPHBIX M TPEATOPHBIX MOYB DeprancKon JOIUHEI:

B 30HE TOpHBIX M HpearopHeix NMo4yB PepraHCKOW AOJVWHBI MHOTOJIETHUE
W3MEHEHHUs KIMMaTa, a TaKkKe HKOJIOTUYECKHE H3MEHEHHE IPOUCXOJSIINE B
MOYBaX, MPOIIECC apUIU3AlNH, TOYBEHHO-TEOXUMHUUECKAE TPOBUHIIUHU, Oapbephl,
CoJiepKaHUE TSKEIBIX METAIOB, PAAMOHYKIUAOB U 3arpsi3HEHUs TIOYB U JIPyTHE
MaTepuaibl KAaCcaloMIMXCS OXpPaHE II0YB MCIHOJIb30BaHbl «I OCKOMIIPUPOIOiN»
(cnpaBka ['ocymapcTBeHHOro KOMHUTETa IO oOXpaHa mpupoasl PecmyOmmku
V36ekucran, 28.10.2016 r. NeP®-02/21-6332).

B mouBax W mMOYBOOOpA3yHOIMIMX TOpPOAAX, B PACTEHUSX OMPEIEICHBI
KJIAPKOBBIE TIOKa3aTelid, MUTpaIusi U aKKyMyJSIHs, a TakKe SKOJOTUYECKHE
CBOMCTBa Makpo- W MHKpodJemMeHTOoB. Kpome Toro, pa3paboTaHbl B TOPHBIX U
npearopHeix mousax Oapuesbie (KK 1,71-6,63), monmmoaenoBbie (KK 1,63-4,64) u
JpyTUe TPOBUHIIAH.

Pesynbrarht WCCIICJIOBAHHUS UCTIOJIH30BaHBI B BBITIOJTHCHUH
¢dbyHmamentanpHoro  npoekra  ®5-008+(D5-007+D5-006)  «MccnenoBanus
TEOPETUYECKIUX OCHOB DBOJIOIMU M PETYIUPOBAHHUE TUIOAOPOIUU OPOIIAEMbIX
nouB» (crmpaBka Komurera mo paszsutuu Hayku u texHosnoruu, 10.10.2016 r.
NeddTK-0313/672), rae ykasbIBarOTCS, YTO MCIIOJb30BaHBl MOPQOJOTHUECKUE
MPU3HAKK OpOIIAeMbIX TOYB JIOJMHBI, TYMYCHOE COCTOSIHHE, pe3yIbTaThl
XUMUYECKUX aHAIM30B, O00ECIEUYeHHOCTh OMOMHUKPOAJIEMEHTaMbI, OpOIIIAHHE,
arpOUpPPUTAITMOHHBIC TOPU3OHTHI W TEHE3WC MOYB M WX BIUAHHE Ha OJIOKOB
AJIEMEHTAPHBIX JIAHAMA(TOB M JApyrue (PU3NKO-XUMUYECKUE, AHATUTUYECKUE
JTaHHBIE.
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AnpoGanusi pe3yJbTaTOB HCCIeAOBATENbCKOH padoThl. I[IpoBeneHHbIE
UCCJIEIOBAHUS U UX PE3YJIbTAThl IPOBEPSIIUCH U OIIEHUBAIUCH KOMUCCHUEW HAyYHO-
UCCIIeI0BATEIHCKOr0 MHCTUTYTA [louBOBEICHNE U arpOXUMUH, a TAKXKE €XKETOTHO
JIOKJIa/IbIBAJIUCh B KAaueCcTBE OTYETa HAa HAyYHOM cOBeTe MHCTUTyTa. OCHOBHBIE
pe3yNbTaThl AUCCEPTALMU JOKIAAbIBAIUCH HA HAYYHBIX KOH(GEPEHIUAX U Che3aax
«ArpapHas Hayka — ceibckoMmy xossaictBy» (bapmaym, 2015, 2016),
«CoBpeMeHnHbIe mpo0jemMbl 3arps3Henus mous» (Mocksa, 2013), «®Depranckas
JI0JIMHA: TIPUPO/Ia-HACEIECHU-X035MCTBAa B HOBBIX HcCcienoBaHmsIx» (Deprana,
2014), «DyHIaMeHTAJIBHBIC W TPHUKJIAIHBIC BOMPOCHI JICCHOTO TOYBOBEICHUSD)
(CeixteiBKap, 2015), «IloaroToBKa COBPEMEHHBIX HAyYHO-IIEAOTOTHICCKIX
KaJpoB M ee ImepecnekTuBbl»y (Deprana, 2015), «AkTyanbHbBIC HPOOJIEMBI
Owonorum, 3Kojiorud W mouBoBeneHus» (Tamkenrt, 2016), «HHOBaIMOHHBIC
TEXHOJIOTMM TIPOM3BOJCTBA TOBAapOB B  MHOTONPOMUILHBIX  (EePMEPCKUX
xo3siictBax» (byxapa, 2016), «IlouBoBemeHHe — MPOJAOBOJILCTBCHHONW U
9KOJIOTHYECKO# Oe3omacHocT cTpaHb» (MockBa-beiaropon, 2016), a Ttaxke
JIOJIOXKEHBI U APYTUX KOH(PEpEeHIIHSIX.

I[Myoaukanuss pe3yabTaToB ucciaegoBanusi. [lo Teme auccepranuu
OIMyOJIMKOBAHO 25, M3 KOTOPBIX 8 cTared B MECTHBIX KypHajax, 3 CTaTbU B
MEXIYHApOAHBIX  JKypHasiax, 13 wmaTepuayibl JOKJIAQJOB Ha  HAy4YHBIX
MEXIYHAPOJHBIX U PECIYyOJMKAHCKUX KOH(MEpEHIUsAX, a TaKkKe H3/JaHa B
coaBTopcTBe 1 MOHOTpadus.

Crpykrypa U 00béM auccepranuu. /[uccepranusi COCTOMT W3 BBEICHUS,
CEMHU TJaB, BBIBOJOB, CIMCKA HWCIIOJIH30BAHHOW JIUTEpPaTyphl W TPUIIOKCHUM.
O0bvém muccepraruu coctasisieT 200 cTpanui.

OCHOBHOE COAEPXAHHUE JUCCEPTALINU

Bo BBemeHMMm O00OCHOBaHBI aKTYaJbHOCTb TEMBI, C(OPMYIUPOBAHBI
TEeOpeTHYecKas KOHLENUHUs, IeJib W 3aJaud, a Takke OOBEKT MU MpeaAMET
UCCIICIOBAHNS, TPUBEICHO COOTBETCTBUE  MCCIEAOBAHUS  NPUOPUTETHBIM
HaIpaBJICHUSM Pa3BUTHUS HayKd M TexHonorui PecnyOnuku Y30ekucTaH, Tak ke
CBA3b JHMCCEPTAMOHHON paboThl ¢ TemaTudyeckumu maHamu HUP, uznoxens
Hay4yHas HOBH3HA U TMIIOTE3a UCCIIEIOBAHMS, PACKPBITHI HAYYHAs] U MTPAKTUYECKas
3HQYMMOCTb pe3yJbTaroB. JlaHbl CBEAEHHUS 1O PEAIM3ALUI0 PE3YIbTATOB
MCCJIEI0BAHMM, 110 OMyOJIMKOBAHHBIM padoTaM U O CTPYKTYpPE AUCCEPTALIUU.

B nepBoii rinaBe nuccepraiuu Ha3BaHHOU, «JIuTepaTypHbIi 0030p 3K0JI0T0-
reHeTH4YecKrue O0COOCHHOCTEH M IJIOAOPOAMSI TOPHBIX M NPEArOPHbIX MOYB)»
MPUBEJEHBl pabOThl OTEYECTBEHHBIX U 3apyOEXHBIX Yy4YeHbIX. Marepuaibl
aHAJIUTUYECKH U KPUTUYECKH 00paboTaHbl, CeIaHbl COOTBETCTBYIOIINE BHIBOIDI.

Bo Bropoil rnaBe auccepraiuM  Ha3BaHHOW, «OO0BEKT HW  MeETO/bI
HCCJEeOBAHMS» B KauecTBe OOBEKTa MOAPOOHO OIMUCAaHbl MOYBBI TOPHOH U
MPEArOpHON 30HBI, KaK Iora, Tak U ceBepa depranckoil AoauHbl. OO0O3HAYEHBI
MecTa B35Thle OOpPAa3IOB MOYB U3 CTALMOHAPHBIX KIIIOYEBBIX HAONIONCHUN Ha
COCTaBJICHHOW aBTOPOM CXEMAaTHUYECKOMN KapTe.
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CornacHO CXeMaTH4YeCKOM KapTbhl B JOJIMHE PACIPOCTPAHEHBI CIEAYIOIIUE
TUIBl U TIOATHUIMBI TIOYB: CBETJIO-Oypble Nyro-cremnHeie (paspesbl 14c-0, 15¢-0),
Oypbsle TOpHO-JIecHble (pa3pe3bl Ir-i, 2r-n u 3r-J), TOPHO-KOPUYHEBHIE,
KapOOHaTHbBIE LIEJIMHHBIE, OOrapHble U HOBOOpoOIIaemble (pa3pessl 4r-K, 1r-K, 2r-K,
3r-K) mouBbI M MOYBKI cepo3eMHoro mnosica (paspessl Ctl12, C14, Ccl5 u Crl, C2,
Cc3).

OCHOBHBIM METOJOM HCCJIEIOBAHUIA OBLI MPUHAT MOYBEHHO-TEHETHUECKOM,
KOTOpBIi pa3paboran B.B.JlokydaeBbiM, KpoMme TOrO, HCIOJIB30BAH CHCTEMHO-
nenoreoxumudeckui noaxona M.A.I'masoBckont m A.M.Ilepensmana. Iloctpoen
JaHAIAQTHO-TEOXUMUYECKU TPOPHIIb € y4eTOM OTHOCHTEIIbHOM BBICOTHI
OXBAaTOM M3Y4YaeMbIX MTOYB.

[T0YBEHHO-XMMHUYECKUE aHAJIN3bI MPOBEICHBI COMIACHO METOIMKE, TPUHATON
B METOJbl AarpoOXMMHUYECKHX, arpoU3MUecKux U  MHUKPOOHMOJIOTHYECKUX
UCCIIC/IOBAaHUI B MOJIMBHBIX XJIOMKOBBIX paitoHax (Coro3 HUXUW T. 1963, 1977) u
E.B.Apunymkuaoii «PykoBoicTBO 1o XuMHUYecKoMy aHanm3y mous» (1970).
DJIEMEHTHBIM  aHajdu3 TMPOBEICH HEUTPOHHO-AaKTUBALMOHHBIM METOJOM B
WHCTUTYTE Snepuon Pu3uku AH VY306ekucrana. Onpenenenue
BOJHOPACTBOPHUMBIX cojieil mo obmenpunaroit metoauke (Coroz HUXU T. 1963,
1977).

[lornmomennsle  OcHOBaHMs ~ ompeneneHbl  MerogoMm  Ildpedpdepa B
monudukanuu  Kprorepa. Omnpenenenue rymyca no werony W.B.Tropuna.
Onpenenenue azora meroaom Keenppans, Manbeuea-I'punieHko onpeneneHue
KapOOHATOB KaJbIMs U MarHus TpwioHoMeTpudecku (1977). ['pynmoBoii cocTas
rymyca o ycKopeHHbIM nupodochartaeiM MetogqoM KoHoHOBOM u benpurkoBoit
(1963).

Marematnueckass o0paboTka mpoBeneHa Ha OBM corjmacHo MeToIMKe
P.K.Ky3uesa, I'.lOnnamesa u ap. (2004).

Pucynku, rpaduku W HEKOTOpble  MaTeMaTHYeCKHue  pa3paboTKu
MOJIFOTOBJICHBI aBTOPOM M MPOBeACHbI 1o mporpamvmam Macromedia Flash,
Microsoft Excel u BeicoTa HaJ1 ypOBHEM Mepe M3y4aeMOro 00beKTa Onpe/esicHa 1o
Wutepuer nmporpamme Google Earth.,

B Tperbeir rmaBe amccepranuMu Ha3BaHHOM, «OCHOBHbIe (aKTOPbI
NM04YBOOOpa30OBaHUE M IBOJIOLMS NPEArOPHBIX, FOPHBIX NO4YB PDepraHckoit
AOJHUHBD)  OTpaKeHbl  (aKTOpbl  MOYBOOOpPA30OBAHMS U PE3YJIbTaThI
noyBoOOpa3oBaHUsl B TOPHBIX U NPEIrOopHBIX YyciaoBHsX peruoHa. Ocoboe
BHMMaHHE YAEJIEHO Ha POCT CpPEIHECYTOYHOM TeMmmepaTrypbl M CHUXKEHUE
KOJIMYECTBO aTMOC(EpHBIX OCaJKOB, KaK Ha CeBepe, TaK W Ha tore JOJUHBI (pHC.
1), U3 KOTOPBIX BUHO, JIOKA3bIBAIOT, YTO B PETHOHE HICT MPOIECC apUan3aIliH,
npuyeM ObIcTpee Ha tore. B pesysnbTaTe, KOTOPOro MPOUCXOAUT MOJHATHE TPAHULL
THUIIOB Y MTOJITHUIIOB ITOYB BBILLIE.
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Puc. 1. U3meHenue kiauMara ®epranckoi J10JUHBI

Taxke TIpuBeneHB BIMSHUE penbeda Ha  TOYBOOOpA3OBaHHWE W
(UITOTeHeTUYECKUE U3MEHEHUS B IBOTIOIIMOHHOM PSTY.

YerBepras rmaBa  gucceprauuMu  HasBaHHOUW, «Mopdosoruueckue,
¢pusnuyeckue, xuMuYeckMe M (PU3MKO-XMMHYECKHE CBOHCTBA IIOYBbI»,
MOCBAIIEHA CBOMCTBAM TIOYB, TJ/I€ MpPHUBEJACHBI MOPQOJIOTHUECKHE TPU3HAKU
OCHOBHBIX IIOYB TOpP W MPEArOphbsl JIOJIMHBI, IJ€ MOIIHOCTH T'yMYCHPOBAHHOTO
TOPU30HTA B TOPHBIX TTOUBax Kosiebuetcs B mpexaenax ot 48 no 102 cm, a rpanuiia
Bekumnanus ot HCI cocraBnser 25-74 cm. Haubosbinast riyOMHa MPUXOIUTCS Ha
CBETJIO-OyphIe JTyro-CTEMHbIe MOYBbI. MOIIHOCTh TYMYCHUPOBAHHOTO TOPU30HTA B
ceposemax, IeTMHHBIX KoseoaeTcs B uaTepBasie 30-50 cMm, a B opomaembix 65-90
cM. B mouBax rora ®depranckoii JoJWHBI HAOIIOMaeTCS aHAJIOTHYHAS KapTHHA, HO B
MEHBIIINX pa3Mepax.

[lo MexaHMYEeCKOMY COCTaBy HW3yYCHHbIE TIOYBBI B  OCHOBHOM
CpeIHeCYTIIMHUCTHIE. Bce M3ydeHHbIe MOYBBI HEe3aCOJICHHBIC, TPUIMHONW KOTOPOTO
CIy’XaT, YTO 3TH TIOYBHI B OCHOBHOM pACITOJIOKEHBI B TPOBUHIIMUA BBIHOCA,
TpaH3uta coseil. Toabko B OpoIlIaeMbIX CBETJIBIX CEpo3eMax, Kak ora, Tak |
ceBepa HabJI01aeTCs He3HAYUTENIbHASI AKKYMYJISIIIHS.

TpaH3uTy U aKKyMyJSIUA COJEH CIOCOOCTBYIOT BBICOKHE KOA(D(PHUIIMCHTHI
murpanuu xjopa 250-500, xamemms 1,7-5,1, maraums 1,8-3,6, marpus 0,7-2,0.
Kpome Toro, »Tu mOHBI 00J1aJJal0T BBICOKOW AKTUBHOCTHIO M KOX(D(HUIIMEHTOM
akTUBHOCTHU. Hampumep, akTUBHOCTh HaTpwsi KoJjieosercst B untepBaie 7,03-26,4
Mr-3kB/11, kod(durment axtuBHoctu 1,01-2,24. [lpuBeneHHble Mmoka3aTend He
CIIOCOOCTBYIOT 3aCOJICHUIO TOPHBIX U MPEATOPHBIX TTOYB.

XWMHYECKHE TIOKa3aTelu II0YB COOTBETCTBYIOT WX paHraM, HO €CTh
HEKOTOpBIE pa3udKe B MOJIb3y CEBEPHBIX MOoUB. Hanmpumep, copepxanue rymyca B
CCBEPHBIX ITOYBAX HEMHOI'0, HO BCE e OOJIbIIE, YeM B MOYBax tora (Tabnwuma 1).
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Taomuna 1.

IMoxa3aTenu MJI0AOPOANSI TOPHBIX MOYB A0JUHBI (N-4)

INoaBu>KHEIE, MI/KT

Ne I'mybuna, | I'ymyc, Banossie, % CN
pasp. | oM. % N | POs | K POs | K
Cesep
0-8 5,78 0,36 0,21 2,32 9,9 33,2 329
140-6 8-34 3,45 0,24 0,12 2,17 8,9 28,9 289
34-72 1,26 0,12 0,08 1,68 6,5 18,7 225
72-98 0,89 0,09 0,06 0,91 6,1 - -
1 2-63 6,10 0,51 0,35 2,34 7,3 47,0 424
2r'“' 63-102 3,87 0,33 0,28 2,26 7,1 32,2 365
o 102-183 0,90 0,08 0,17 1,90 6,6 19,1 217
0-10 4,95 0,38 0,20 2,30 8,1 21,8 438
Ak 10-32 3,82 0,32 0,19 2,23 7,3 24,3 372
32-64 2,08 0,18 0,08 1,45 7,2 10,8 221
64-110 0,68 0,08 0,07 0,96 50 7,2 130
IOr
0-14 5,61 0,38 0,26 2,33 9,1 30,8 340
15¢-6 14-30 3,12 0,26 0,13 2,20 7,4 29,1 290
30-80 1,08 0,12 0,10 1,57 5,6 - -
80-110 0,80 0,07 0,07 0,92 7,0 - -
2-20 5,82 0,43 0,35 2,27 8,4 43,1 420
3r-n 20-35 2,95 0,30 0,25 2,18 6,1 30,7 298
35-70 1,69 0,14 0,14 1,67 7,5 - -
0-8 4,81 0,43 0,24 2,30 6,9 22,0 369
8-25 3,30 0,31 0,21 2,18 6,4 19,7 319
Ir-x 25-78 2,11 0,19 0,20 2,01 6,9 9,7 210
78-129 1,01 0,11 0,17 1,47 7,6 - -
129-180 0,68 0,11 0,08 1,28 4,6 - -
0-18 4,11 0,41 0,21 2,19 6,4 20,4 347
18-27 2,95 0,30 0,17 2,05 58 19,8 312
2r-x 27-81 2,11 0,20 0,13 2,00 6,8 7,8 217
81-126 1,03 0,12 0,09 1,53 7,5 6,3 156
126-180 0,61 0,12 0,06 1,06 4,2 54 110
0-22 3,91 0,44 0,20 2,40 55 21,1 308
22-31 2,87 0,29 0,19 2,09 6,3 19,6 301
3r-x 31-79 1,04 0,20 0,16 2,01 6,9 10,3 298
79-131 1,00 0,13 0,09 1,57 7,5 8,7 161
131-180 0,64 0,13 0,06 1,01 4,3 6,2 100

B npyrux XMMHYecKHMX IOKa3aTeslsIX 3Ta pa3HULA HE CTOJb YyBCTBHUTEJIbHA
Kak rymyc. Ho MOIIHOCTh T'yMyCHpPOBaHHOTO CJIOSi B CEBEpPHBIX MouBax Ooliee
pacTsHyTa. DTH U3MEHEHMS OTPA)XaroTCs Ha IPYINIIOBOM cocTaBe rymyca. Cocras
rymMyca BO BCEX H3YYEHHBIX II0YBAX, KaK IOra, Tak M CeBeEpa MPAKTUYECKU

(GynpBaTHO-TYMATHBIH, CTENIEHb TYMU(UKALIUN BBICOKAsL.

B BCPXHUX TI'OpPU30HTAX 6OFapHBIX N OpomacMbIX KOPHUYHCBBIX II0YBax
COACPIKAaHNC TymMyCa M a30Ta II0 CPABHCHHUIO C MCJIUMHHBIMH I1a/J1acCT. 910
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MOJIOKEHUE OOBSCHAETCS TEM, 4YTO B TIEPBbIE TOJbI OCBOCHHUS U OpPOIICHUS
HaOIOAeTCsl CHIDKEHHE COJCp)KaHWE TyMyca BEPXHUX, OCOOCHHO B TaXOTHBIX
TOpU30HTAX, TJE XapakTep Pa3J0KEHUS OPraHMYECKHUX BEIIECTB HECKOJIBKO
JPYTOi, YeM B ICIIMHHBIX MOYBaxX. Tak e€ciii B IEIMHHBIX MouBax B BepxHeM 0-8,
8-25 cM cioe mouBkI rymyca cojaepkutcs coorercTBeHHo 4,8 u 3,3%, to B 0-18
CM TOpU30HTE OorapHbIX TouB ero coaepxurcs 4,11%, a nuxe Ha royoune 18-27
cM 2,95%. B opomraeMpIx mouBax ATH M3MEHEHHUS IO CPABHEHHUIO C IEIUHHBIMU
JIOBOJIHO OIIyTHMBIC U TyMYyCa COAEPIKUTCS B MaxXOTHBIX ropu3oHTax 3,91%, a B
MOAMaXOTHBIX Topu3oHTax 2,87%. UTo KacaeTcs copepkaHus BaJOBOTO a30Ta, TaK
e Kak M rymyca (tabn. 1), U3MEHsAETCS B STHX IMOYBAX JOBOJHHO B IIHPOKHX
npeaenax rymyca — ot 0,61 no 4,81%, a azora — ot 0,11 10 0,44%.

EMKOCTh TIOTJIOIIICHHBIX OCHOBAaHMH B TOPHBIX IIOYBAX CPABHUTEIHLHO
Bbicokas — 11,71-20,01 mr-skB Ha 100 r noussl. [Ipeobnagaer mpoueHT OT CyMMBbI
MOTJIONIEHHBIM KaJlbIIM M MarHvii, KOTOpPhI B MOYBaX W IOYBOOOPA3YIOIIMX
MopojJlaX COOTBETCTBEHHO cocrtaBisier 72,3-84,6, 7,9-18,6%. A B mpearopHsix
MOYBaX 3TO 3aKOHOMEPHOCTH TTOBTOPSETCS, HO MPOIEHT OT CYMMBI ITOTJIOIIICHHOTO
MarHusi, Kajaus 1 HaTpus 0ojiee HaIpsKeH.

B maro rnmaBe guccepranMM  Ha3BaHHOW, «l'eOXHMHMHM TOpPHBIX H
NPeAropHbIX MOYB JAOJMHBDY, B ICISIX BBISICHEHHUS OOIIMX 3aKOHOMEPHOCTEH
MUTPAM W aKKYMYJSIITUM  MHKPOSJIEMEHTOB B IOYBaX, IOYBOOOPA3YIOIIMX
MOPOJIaX, PaCTCHUAX U APYTUX OJOKax B AJEMEHTAPHBIX, KACKaIHBIX JIaHAIadTax
B TCOXUMHUYCCKHX CHCTEMaX TOPHBIX W TMPEATOPHBIX 30H JOJIMHBI ITOCTPOCH
JaHAMAQTHO-TEOXUMUYECKHI TPOoPub (puc.2).

[Ipn wucciaegoBaHMM TIOYB M PACTCHHMM 11 HAc B TEPBYKO oOuepelb
MPEACTABIISUIA MHTEpPEC Takue dieMeHTs kak Cu, Zn, Mn, B, Mo. Otu snemeHTsI
UTParOT B )KU3HU PACTCHUH OMpeeICHHYIO (DU3HUOJIOTHICCKYI0 U OMOXUMHYECKYIO
pOJIb.

N3ydenne pacnpeaesieHus MOABMKHON MEIH B ITOYBAX MMOKa3aj0, YTO TEMHBIC
cepo3eMbl DepraHcKoi JTOJUHBI OTHOCUTEIHHO OOTaThl, Kak B CEBEPHOM, TaK U B
10)KHOM Harpagienu (3,2-3,5 mr/kr).

CpenHee cojep)kaHWe IIMHKA B IOBEPXHOCTHBIX CJIOSIX IIOYB TEMHBIX M
TUTIMYHBIX cepo3eMax cocTarisuio 121,2-131,3 mr/kr, B cBeTIBIX cepo3emax 71,1
MI/KT, B MOYBaX TOPHO-KOPUYHEBOTO psja ceBepHOi yactu monuHbl 78,3-110,1
MI/KT, a B FOkHOW yactu 76,0-128,5 mr/kr. Torma kak, B TOYBOOOPA3YIOIIMX
MOPOJIaxX TOPHO-KOPUYHEBBIX IMOYBAX CKIOHOB AJIACKOTO XpeOTa BapbUpyeT B
npenenax 68,9-122,7 mr/kr.

B cBerno-OyphIx Jyro-CTEMHBIX W OypbIX TOPHO-JIECHBIX TOYBAX W
Mo4YBo0Opazyrommx mnopoaax 86,5-110, Ha roro-zamagHom ckjioHe YaTkaabCKOTro
XpeOTa B JIECCCOBHJIHBIX W JCIIOBHAJILHBIX IMOYBOOOPA3YIOIMIMX IMOpPOJax TOPHO-
KOPUYHEBBIX KapOOHATHBIX TouBax gocturaet a0 120,1 mr/kr.
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Puc.2. lanama¢THO-reoXuMuyecKuii mpoQuib 10TUHBI

Vcnosnvie snaku: 1-ckanbHBIE TIOPOMBI; 2-APEBHSISI KOpa BHIBETPUBAHUS, 3-
AJTIOBUATILHO-TIPOJIIOBUATILHBIC OTJIOKEHUS; 4-aKKyMYJSITUBHBIC OTJIOXKEHUS; S-
MOCTYIUICHHUS BEIECTB B JIAHAIIA(T M3 TPYHTOBBIX BOJ; O-yJalieHHE BEIIECTB U3
JaHAmadTa B TPYHTOBBIE BOJIbI; /-CBETJIO-Oypbl€ JYro-CTENHbIE, Oypble TOpHO-
JIECHBIE U TOPHO-KOPUYHEBBIC, KapOOHATHBIE 8-TEMHBIE CEPO3EMBI; 9-TUITHYHBIC
ceposeMbl; 10-cBeTnbie cepo3embl; 11-cepo-Oyprie mouBkl, 12-0a3uCHBIE TyTOBBIC
ca3oBble; 13-opoiaeMble JIyroBbie ca3oBbie; 14-tunomopdusie HOoHbBI; 15-ypoBeHb
TPYHTOBBIX BOJ; 16-OroreHHast akKKyMYJISIIIAS U PACCEUBAHMUS.

Bricokasi KOHIIEHTpaIusi Mapratiia B U3y4eHHBIX TOPHBIX MOYBAX MPUXOIUT B
ropu3oHT B, kotopas cocraBuser 978-1240 wmr/kr, 3TO OYEBUAHO CBSI3aHO C
c1a003aMETHBIM TJICEBBIM TOPU30HTOM U TSKEITBIM MEXaHMUECKUM COCTABOM.

Kak wu3BecTHO, MOMMOAEH NPOSABISIET XaJKODUIbHBIE W JUTOQUIbHBIC
CBOWCTBA, a €r0 TEOXUMHs B OKPYXAIOIIeH cpele CBs3aHa, TJIaBHBIM 00pa3oM ¢
aHMOHHBIMH (popMamMu. OOBIUHO COJEpKaHKE MOJUOIEHA B MOYBaX ObLIO OJM3KO
K KOHIIGHTpAaIlM¥, B MAaTEPHHCKHX TIOPOJaxX M TOPHBIX, MPEATOPHBIX IMMOYBaAX
KoJie6eTcs B mHTepBaiax 1,8-5,2 mr/kr.

B 3eMHOIi kope W B TMmouBe OOp pacnmpocTpaHeH HeoaHOopoaHo. OH
KOHIEHTPUPYETCS B OCHOBHOM B TOBEPXHOCTHBIMU TOpU30HTaMHu IMouB. Ero
CoJiep’)KaHuEe B TYMYCOBBIX M MaXOTHBIX FOPU30HTAX M3YyUEHHBIX MOYB TOPHOM U
MPEATOPHOM 30HBI ceBepa Kojeonercs B mHTepBaiax 68-110 mr/kr, Torma kak B
I0’)KHOM 49acTH ero cojepkanus cocrapiser /3-109 mr/kr.

HccnenoBanusi TOKa3pIBa€T, YTO HE3aBUCHUMO OT COCTOSHHSI TIOYB, Kak
BaJIOBBIM, TaK U MOJABMXKHBIM MN mpeBanupyeT Haja OCTalbHBIMU AyieMeHTamu. Ha
BTOPOM MECT€ CTOMT BajiOBBI ZN, C UCKIIOUEHHUEM OypbhIX TOPHBIX TOYB, Jajee
MOPSIIKOBAsi 3aKOHOMEPHOCTh COXpaHsieTcs, T.e. uayt B, Cu, Mo.
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B 1e710M B MaxoTHBIX CIIOSX CEPO3EMOB M JEPHOBBIX TOPU30HTAX TOPHBIX
nouB 1o kiapk koHreHTpauuu (KK) nuzydeHnsie 351eMeHThI 3aHUMAIOT CJIEIYIOLIUN
pan: B>Mo>Zn>Mn>Cu. Yro Kkacaercss TOANAXOTHBIX U  TMOJJIEPHOBBIX
TOPU30HTOB TO 3/IECh 3Ta 3aKOHOMEPHOCTH MTOBTOPSETCS, HO MEHEE HAIIPSHKEHHO.

B mecroit riaBe aucceprannu Ha3BaHHOM, «JIMTO- M megoreoXMmMu4vecKast
xapaktepuctuka Fe, K, Na, Ba B TropHbIX M THpearopHbIX IMoYBax.
Ilenoreoxmmuyeckne Oapbepbl» IMPUBEICHBI  H3MEHEHHE  COJACpIKaHUS,
muddepeHnranus KIAPKOB KOHIICHTPAIIMM W pPACCESTHUE MAaJOU3yYeHHBIX U
KOHCTUTYIIMOHHBIX 3JIEMEHTOB, Takux kak Fe, K, Na, Ba B cBeTino-Oypsix syro-
CTEIHBIX, OyphIX TOPHO-JIECHBIX, TOPHO-KOPUYHEBHIX KapOOHATHBIX TOYBAX W
MOYBaX CEPO3EMHOTO Psifa.

B neiitpanpHOi M c1a0O0IIETIOYHON Cpelle MHTEHCUBHOCTh MHUTpALMU psla
aneMeHToB mamaeT. CoaepskaHWe W pachpenesieHue KIApKOB KOHIIGHTpAIluu W
paccesiHMe JKeje3a B U3YYEHHBIX IIoYBaX paBHOMepHoe. Hampumep, kiapk
paccesiHue JKeje3a B U3yUeHHBIX MoYBax Bapeupyer B npenenax 1,23-2,46. Knapku
KOHILIGHTpAIlMU Kajusi TIOYTH TOBTOPSIET JKele30 U C 0oyiee BBHICOKUMU
MOKa3aTeNI MU, a KJIApKH KOHIICHTPAllUM HATPHUs BO BCEX M3YUYEHHBIX MOYBaX
HUKE, YeM Y KJIAPKOB KOHIIEHTPAIIMH JKeJie3a U KaJHsl.

Uto KkacaeTcss KJIApKOB KOHIEHTpaluu Oapusi, 37ech HaOIrojaeTcs
uHTEepecHass KaptuHa, T.6. ero KK B TOpHO-KOpUYHEBBIX IMOYBaX U
MMOYBOOOPA3YIOIIMX MOPOJaX BapbUpyeT B mpemenax 2,8-3,5, a B cepo3eMax rora
nomuuel 3,1-6,5, mpu 3TOM G0JIee YeTKast MPOBUHITUS BRIPAXKACTCS B MATCPHUHCKHX
MOpoJIaxX IMOYB CEPO3EMHOTO TIOsICA.

B mouBax ropHOro psijia Ha rTyOMHE KOHTAKTHOTO CJIOS TTIOYB M MAaTEPUHCKHUX
MOPOJI B TJIEEBBIX TOPHU30HTAX U TIOYBOOOPA3YIOMIUX MOpoax Fe akkymymupyercs
OOJpIlIEc YeM B JPYTrUX TOPU30HTAX, YTO CBS3aHO C TJIEEBBIM OaphepoM U
KapOOHATHOCTHIO MATEPUHCKUX TTOPO/I.

JKeneso, kanuii, HaTpUili B M3YYCHHBIX MOYBAX MMEIOT JOBOJBHO BBICOKHE
KJIAPKU U UX COJIep)aHue Kojebnercs B npenenax 2-3,7%. HecMoTpst Ha paznuuue
B pa3Mepax aTOMOB HAaTPHH M KaJWi SHEPTUYHO MUTPUPYET B MOYBEHHBIX OJIOKAaX
T€OXUMUYECKUX JTaHAMa(TOB.

CpocTBO Kayus K CIIOAaM yJIePKUBAET €ro B COCTABE MOYB U PHIXJIBIX MOPO/T
OoJiee MPOYHO, YeM HATPUH, 3TUM OYCBUIHO Ha PSIAYy C APYTUMU TMPHUYUHAMH U
00BsicHAeTCA 10BONBHO Bhicokoe ero (K') conmepkanue, Kak B KOPUUHEBBIX, TaK U
B MOYBAX CEPO3EMHOTO Psi/ia, TAC €r0 COACPKAHUE B IIEJIOM IO TEOXHMHYECCKOMY
npoduro KoiedeTcs B MaXOTHBIX TOpU30HTaxX B mHTepBaie 2,01-2,57%, Torma
kak HaTpuil cocraBiset 0,95-1,37%.

DMIOBHAIBHO-aKKYMYJISITUBHBIE ~ KOY(PPUIIMEHTH Wi KOA(DPUITMEHTHI
paauasbHON MUTpAIMU BapbUPOBAIM B MOYBax B npenenax mno Fe 0,71-1,52; mo K
0,91-2,55; mo Na 0,96-2,66; mo Ba 0,20-1,27. Ilpu sToM HamboibIIas CBS3b
TCHETHYECKUX TOPHU30HTOB TOYBHI M IIOYBOOOPA3YIONIUX ITOPOJI MO KENIe3y, Kalus
Y HATPUS XapaKTEPHO JIJISi TOPHBIX MOYB U TEMHBIX CEPO3EMOB. XapakTep CBS3U
TCHETHYECKUX TOPU30HTOB MOYB M TIOYBOOOpA3yIOIMUX MOpos 1o Fe, HaumHas ot
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TEMHBIX CEPO3EMOB K CBETJILIM OCTabeBaeTcCsl, a 1Mo JPYTrUM dJIEMEHTaM 3a PEIKUM
MCKITFOUCHHEM MPAKTHYECKU OCTAETCS Ha OJHOM YPOBHE.

W3 mpuBeNeHHBIX pe3yIbTAaTOB OMpe/ecHa KOPPEISIInOHHAs CBSI3b MEXIy Fe
u K, Fe u Na, Fe u Ba B remernueckux ropu30HTaX H3YYEHHBIX TOPHBIX W
IPEATOPHBIX TOYB. BBICOKas M Xopomias KOPPEIAIUOHHAs CBSA3b B HM3YYCHHBIX
rOPHO-KOPMYHEBBIX IMMouBax umeercs mexay Fe/K, Fe/Na, no cBsa3n Fe/Ba
oTpullaTeIbHasA. AHAJIOTMYHAs KapTHHA HaAOJIOJaeTcs B cepo3eMax, HO Ooliee
HanpspbkeHHas, T.e. c¢Bs3b Fe/K Beicokas (r=1,0), Fe/Ba orpumareabHO BBICOKas
(r=-0,86-0,99).

B memoreoxumudeckux Oaphepax IpHUBEACHA TEOPETHYCCKAs MOMACIb JIs
00BsICHEHHMSI TIPOIIECCOB MUTpallny 1 akkymysisiun iemerToB (Fe, K, Na, Ba, Cu,
Zn, Mn, B, Mo, Sr, Cr, RDb, Sr, Cd, Sb, Cs, Hf, Ta, La, Ce, Sm, Eu, Th, Yb, Lu, Th,
U) B reoxumudyeckux JjgaHamadTax, MOCTYKHUBIIUX OCHOBOH HW3YYCHHUS HX H
YHOOMSIHYTBIX TIPOIIECCaX B PsI OCHOBHBIX T'€OXMMUYECKHX Oaphepax, KOTOPHIC
MMEIOT MECTO B IMOYBaX M MOYBOOOPA3YIOMHUX TIOPOJAX TOPHOTO U CEPO3EMHOTO
rmosica.

CrnemyeT 0c000 MOAYEPKHYTh, YTO B TCOXUMHUYCCKHX JIaHAIIAPTaX T'yMHUTHON
M apuJIHOM 30HBI B KOHIIEHTpAIMM M PACHPEACICHUH XUMHUUYECKHUX DJIEMEHTOB
BAXXHOE MECTO 3aHHMAaeT KHCJIOpPOJHBIE, TJieeBble, THIICO-KapOOHATHBIE,
HCIapUTEIbHBIC U IPYTUE MeI0reOXUMHUUYECKUe 0aprepsl (puc. 3).

B 3aBHCHMOCTH OT OKHMCIHTCIBHO-BOCCTAHOBUTENIBHBIX U  IIEJIOYHO-
KHUCJIOTHBIX YCJIOBHM, KOTOPBIE CO3JAIOTCS IMPH MOJHUBAX KHCIOPOJIHBIMH BOJIAMH
Ha TJIEEBBIX Oaphepax, UMEIOT MECTO B OPOIIIAEMBIX Cepo3eMax, rae GOPMHUPYIOTCS
pasnuunasie anomaanu Mo, U, Cu, Cr, Se, Sc u npyrue.

K »Tum OGapmepam, T.e. TJIEEBBIM THIUYHA AKKyMYJSIHs B HEHTPaIbHBIX
CTa0OIICIIOYHBIX ~ YCIIOBUSAX KHCJIOPOJHBIX BOJ, XapaKTepHBI B OCHOBHOM
KOHIIeHTpaIwus, T.e. akkymysmus Mo, U, Cu, Cr.

Mo U Cu Cr
> > > .

30-38 19-34 06-0,7 01-0,2

HeilitpanbHple, cnaboienoyHbie  JBYCTOPOHHHE  KapOOHATHO-THUIICOBHIC
MEeIOTCOXUMHYECKHE Oaphephl TAKXKE XapaKTEPHBI JIJIs TPYII MOYBBI CEPO3EMHOTO
psia ¥ TOPHO-KOPUYHEBBIX KapOOHATHBIX, T/I€ COACp)KaHUEe, KaKk KapOOHATOB, TaK
Y THIICA IOBOJIBHO MHOTO 110 BCEMY TPODHUITIO.

HecMoTpst Ha 3TO Bce ke B KapOOHATHO-TUIICOBBIX TOPH30HTAX KIAPKH
Mo Zn

> )
26-47 12-21
OCTaJIbHBIX OMOMMKPOXJIEMEHTOB HIKE MX KIAPKOBBIX Mokasareneit. 13 npyrux
MHKPODJICMEHTOB B I€IOTCOXMMUYCCKIX KapOOHATHO-TUIICOBBIX Oaphepax TEPSIOT
MOJIBMYKHOCTh M aKKyMYJIUPYIOTCSl B BBIIIIEHA3BaHHBIX cuTyanusx SC, Yb, Cs, Hf,
La, a u3 mantanougoB Sm, Th, Th, U ocrambHbie MUKPOIJIEMEHTHI U JIAHTAHOMIBI
coAepKaTcs B KOJIMYECTBAX HMKE KJIAPKOBBIX MTOKa3aTeseH.
HcnapurtenbHble MeaoreoXuMudeckre Oapbepbl HauOosiee XapaKTepHBI s
CEpPO3eMOB M TOPHO-KOPUYHEBBIX TO4YB. McmapurtenbHbie Oapbepbl CBS3aHBI C
HCIApEHUEM KHUCJIOPOJIHBIX MOJIMBHBIX BOJI IMOCJI€ U BOBPEMS TTOJIUBA.

KOHIICHTpAIlUM HMEIOT CIEIYIOIUN PSI: a cojep)kaHue
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CBolicTBa HCIAPUTETHHBIX MEOTCOXUMUIECKUX 0APHEPOB B HAIIMX YCIOBHSIX
HapYIICHBI TTOJIMBAMU, HECMOTPS Ha 3TO BCE K€ MX BIMSIHUE MOXKHO HAOJIOJaTh B
M3YYEHHBIX TOYBaX FOPHO-KOPUYHEBOTO M CEPO3EMHOro psna. Tak HamOoJbIIne
KJIApKW KOHIICHTPAIUU MPUXOAATCS IJI 3JieMeHToB ZN, B, MO B maXxoTHBIX CJIOSX,
K HCHapuTeIbHbIM OapbepaM. OHHM pPaCIOJIOKEHBI B OpOIIAEMBIX IIOYBaxX B

cineayroomieil nociaenoBarenbHoctu: Ctl, cepo3eMbl TEMHbBIE > Mo  Zn ; C2,
8,09 320 158
Mo Zn B Mo
CEpPO3EMbl TUITUYHBIC ; Cc3, cepozemnl cBeTible —— >——; Ctl2,
6,86 318 1 46 6,09 2,74’
CEpO3EMbl TEMHBIE MO Zn ; C14, cepo3embl TUIIHMYHbBIE B > Mo ; Ccls,
7, 38 2,88 1 47’ 6,35 291’

S Mo S Zn _
565 313 127

V3 mnpuBEACHHBIX JMAHHBIX BHIHO, YTO KOHTPACTHOCTh HMCIIAPUTEILHOTO
Oappepa, HauMHAs OT TEMHBIX CEPO3EMOB [0 CBETIBIX 110 OHOMDUILHBIM
MHUKPOIJIEMEHTAM CHIKACTCH.

Yro KacaeTcsi MHUIpalud APYTUX MHKPOIJIEMEHTOB M JAHTAHOWIOB B
UCIIAPUTEIbHBIX MEJ0TCOXUMUIECKHX Oapbhepax, TO 00HAPYKUBAIOTCS CIECAYIOIIHE
BUIBI MX KOHIIEHTPAITUH.

[TouBsI ceBepa TOIUHBL:

Yb Sb Hf Cs
721 43-4,6 13 16 13
Th, U, Rb, Lu, Th Hmxe K1apKkoBBIX;

CCPO3CMBI CBCTIIBIC

OypbIe TOPHO-JIECHBIC — , comepkaamne Sc, Sm, Ce, Cr,

Yb Hf, Sb Cs a
> > > ,
7,73 404-461 159 1,33
Cr, Ce, Rb, Sm, Th, U, Lu, Tb Hike KI1apKOBBIX;
Sb Yb Hf Cs La
> > > > ,
10,44 536 2,27 144 104
Ce, RDb, Lu, Th, Th aHmxe ki1apkoBbIX;

TUITUYHBIC CEPO3EMBI — Yo I_I—f>8—b conepxkanue Sc, Cr, La, U, Sm, Ce, RD,

333 153 10’
Th, Lu, Th HmKe KITapKOBBIX;

TOPHO-KOPUYHEBbIE KAPOOHATHBIE — cozepxanue SC,

TEMHBIE CEPO3EMbl — coaepxkanue Sc, Cr, U, Sm,

S Yb Hf Cs La

> > > > ,
1338 982 2,73 237 111
Sm, Ce, Cr, Rb, Tb HmKke K1apKOBBIX.

B mouBax 1ora JOJIMHBI IMOYTH aHAJIOTMYHAS 3aKOHOMEPHOCTH ITOBTOPSETCS B
OTHOCHTEJILHO OOJIBIITMX KOHIIEHTPALUSAX MO OTACIbHBIM JJICMEHTaM, TaKuX Kak
Sb, Cs u np.

B cBs3m ¢ TeMm, YTO Ka4yeCTBO BHHOIPaJa BO MHOIOM OIPEACIIICTCS
Kom4ecTBOM RD, B HMX y4HWTBIBas 3TO MOJO0XKEHHE HA OTHOCHUTEIBHO OOTaTHIX
pyOuaMEeM OpOIIaeMbIX CEPO3EMHBIX ITOYBAaX BO3JCIbIBAHHEC BHHOTPaaa JacT
MOJIOKHUTENBHBIN (D (DEKT.

M3 mnpuBeIeHHBIX PSJAOB KIapKa KOHIEHTpPAIMd BHUAHO, YTO IO MeEpe
YBEIUYCHUST TUIICOMETPUYECKOTO TMOJI0XKeHHe mouB conaepkanue Yb, Hf derko

comepskanue Sc, U, Lu, Th,

CBCTJIBIC CCPO3CMBI —
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naJiaeT, B APYrUX JEMEHTaxX 3Ta 3aKOHOMEpHOCTh Hapymaetcs. Psg (Tb, Lu, Ce,
Sm wu JAp.) DJIEMEHTOB HE3aBUCHUMO OT TIOJIO)KEHHUS  DJIEMEHTApHOTO
r€OXMMHUYECKOT0 JaHAIadTa B UCIIAPUTENbHBIX MEJOTCOXUMUUECKUX Oaphepax He
aKKyMyJupyroTcs. B 11e10M B M3y4€HHBIX MOYBAaX KOPUYHEBOIO U CEPO3EMHOTO
psiia HaOJIFOAl0TCS CIICAYIOIINE THITBI MIEJOTCOXMMUYICCKIX 0aphepoB (puc. 3).

Ax

BCaS

['opHO-KOpUYHEBBIE Opoiaemsbie
CEepO3eMBbI
Iledoceoxumuueckue bapvepvl:  Yciosnvie 0003HAYEHUS:
F, F1 — ucnapurenbHbIi; A — T'yMYCOBBII;
CaS — rurico-kapOOHATHBIN; A, — MaxOTHBI;
Ca — kapOOHAaTHBI; Bca — KapOoOHATHBIH;
Ca, — meHee kapOOHATHBIN; Bcas — mepexoaHbIil Turco-kapOOHaTHBIN;
G — rieeBbIN; Ccas — MAaTepuHCKOM MOpOABI, THIICO-
G, — MeHee TJIeeBbIil. KapOOHATHBIC.

Puc.3. Ilegoreoxumuyeckue 0apbepsbl

B ceamon rmaBe guccepranuu  Ha3BaHHOM, «BJMsiHMe TOYBEHHO-
JIKOJIOTMYECKHUX YCJIOBMH HA CBOMCTBA PACTEHUI» NPUBEJICH aHAIN3 MUTPALIUH,
AKKYMYJISIIIAA U PACIpe/ieNieHUs PTYTH, MBIIIbIKA, CYpPbMbl U JPYTUX Makpo- U
MUKpPO3JIEMEHTOB B MOYBAaX, PACTEHUSIX M JIpyrux Onokax nanamadra. M3ydeHsl
K02 (D PUITMEHTHI OMOJIOTHYECKOTO MOTJIONIECHUS (AX) U3CHBS U IPYTUX KYIbTYPHBIX
Y IPUPOIHBIX PACTCHHUI B TOPHBIX TIOYBAX.

VY cTaHOBIEHO, UTO PTYTh OTHOCUTEIBHO AKTUBHO MOTJIOIIANIACH SIOJIOKaMU U
MOpKOBBIO (AX = 48), kykypy3o# morjiomanack ciadee (4,8-7,2), a ocraabHbIC
OBOILM U (PPYKTHl 3aHUMAIM MPOMEKYTOUHBIE MOJOXKEHHUS. 3JeCh PTYTh, IO
knaccudukanuu Ilepenpmana (1989), cranoBmiach 3JIEMEHTOM OHOJOTHYECKOTO
HakorieHus1. B kaptodene um moMumopax e€ro MakcMMaidbHble 3HadYeHHS (AX)
noxoaunu o 12-24.
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JIucths KyIbTYpHBIX pPACTCHHH Ha OHOTCOXMMHYECKUX TPOBHHIIUSIX
oOoraIeHus TOTJIONIAId OYeHbh MHOTO PTYTH. JIMCThS mepcuka, aliBbl, MOPKOBH,
sO0JIOHU TIOTJIOIIATK PTYTh JHEPIHMYHO, U AX Kojebayics B mpenenax 626-891.
OmHUM CJIOBOM, CPENIY JINCTHEB KYJIBTYPHBIX PACTEHUH HET CIIa0OIMOTIIOMAIONIHX,
M BO BCEX ITHX PACTEHUSAX MPU MAKCHUMAIBHBIX 3HAYCHHSIX AX PTYTh 3aHUMaJa
MECTO CpEId TPYIIBI 3JIEMEHTOB SHEPTUYHOTO OMOJOTHYECKOTO HAKOIUICHHUS.
HauBbicime 3HaueHus AX COOTBETCTBOBAIM JIUKHM PACTEHUSM, UX AX Kosebacs
B npeaenax 216-4096. 3neck pTyTh XapakTepu30Baiach Kak 3J€MEHT SHEPTUYHOTO
OMOJIOTHYECKOro HaKoIUIeHus. Jlayke B IIEPCTH KUBOTHBIX M BOJIOCAX YeJoBeKka AX
PTYTH  XapaKTEpHU30BaJCS JHEPIHUYHBIM  OHOJOTMYECKUM HAKOIJICHUEM B
MPOBUHLIMAX OOOTaIeHHs. DTO CIIPABEAIUBO, BE/lb PACTCHUS MUTAIOTCS U3 TIOYBHI,
a TOpHBbIE, MAJIOMOII[HbIE, MECTAMU CKEJETHBIC, CEPO3eMbl TUIUYHBIE U TOPHO-
KOPHYHEBbIE TMOYBBI COJIEPXKANU JIOBOJILHO MHOTO PTyTH. Kitapk KOHIleHTpauuu B
HUX KoJieOjetrcs B npenenax 2891-6385, 3To u ecTh pTyTHass OMOT€OXUMUYECKas
MIPOBUHITHSI.

Bo Bcex 00beKkTax MBIIIBIK XapaKTEPU30BAJICA KAK JJIEMEHT CpPETHEro
Ouonoruueckoro 3axsata. [Ipm aToM Bce ke cleayeT OTMETHTb, YTO BBICOKHE
nokazatesn AX ObUIM XapaKTepHbl [JIs JUCThEB MAJIMHBI, Tabaka, BUIIHH,
KpanuBhbl, Tiaauyma, riae Ax goxoaui jgo 5,0-7,0.

CypbMa Kak 3JIEMEHT cJIadoro M O4YEHb CJadoro OMOJOTMYECKOrO 3axBaTa
OYEHb XOPOIIO HAKAIUTMBAJIACH B PACTEHUSX, OBOIAX, TJIOaX.

Cpenu oBomed u (GPYKTOB BBICOKHE IOKa3zaTteaud AX CypbMbl ObLIH
XapakTepHbl s momuaopa (4-12), xaprodens (2,4-6,0). JIucTes KyIbTypHBIX
pacTeHUM OBOJIBHO CUJIBHO MOTJIOIIANIN CYpbMY B 30HE IPOBHHIIMHM OOOTaIICHMS,
IIpU 5TOM MaKCHMallbHbIE 3HaueHUsI AX CypbMbI Konebamuch B mpenenax 32-300,
YTO XapaKTepU3yeT ee Kak DJIEMEHT DHEPTMYHOTO M CHIIBHOTO OMOJOTHYECKOTO
HakoruieHus. Jlukue pacreHus emie OoJiblie MOMIOMIANu cypbMy (AX B mpenaenax
16-1040). B mepctu oBen 1 k03 AX cypbMbI KoseOsiercst B uatepBaie 0,6-78 u 1-
56 COOTBETCTBEHHO, B MYXXECKHMX U JKEHCKMX Bojocax — 1-178. Kuapk
KOHIIGHTpaIusi CypbMbl B cepozemax BapbupyeT ot 20 mo 320, a B ropHO-
kopruuHeBbIX MmouBax — OT 130 mo 1000. Dto maer ocHOBaHWE BBIICIUTH JTH
TEPPUTOPUU KaK OMOT€OXUMHUYECKYIO TPOBUHIIMIO O0OTAIIEHUs CYpbMOii.

Takum o0O0pa3oM, MOXKHO 3aKJIIOYEHHE, UYTO 3KOJOTHYECKHE YCIIOBUS Ha
pasHble pAacTEHUs BIUAIOT To-pazHoMmy. [Ipu 3TOM pasHble 37eMeHTH (PTYTh,
MBIIIBSAK, CypbMa) MO-Pa3HOMY BO3/IEHCTBOBAJIM Ha WX TOTJIOIIEHUE B PA3TUYHBIX
pactenusx. Tak, oBomu W (PPyKTHI, BHIPAIICHHBIE B TPOBUHIMSIX OOOTAICHUS
mukpoatemenTamu (Hg, As, Sb), MeHbIe Tpyrux (M3y4eHHBIX YaCTSIX) PacCTCHUI
HaKaruBaiu ux. Ho mpu 9TOM 3aMeTHO BBIPHUCOBBIBAJIACh 3aKOHOMEPHOCTb, UTO
BCE K€ B OBOIIAX U (ppykTax OOJbIe HAKAIIIMBAIACH PTYTh, BTOPOE MECTO B ATOM
psy 3aHUMaja CypbMa, a TPEThE MECTO — MBIMIbSIK. B JIIUCTBSIX KyJIbTYypHBIX H
OPUPOJIHBIX PACTEHUH — aHAJOTWYHAs 3aKOHOMEPHOCTh, HO C OoJbIIel
WHTEHCUBHOCTHIO AX. B 3TOM psimy BbIACISIIMCH MajduHA, BUHOTPAZ, KOTOPHIU
00JIbI1IE€ TOTJIOUIANIN CYPbMY, HEXKENU PTYTh.
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B mepctu u Bosocax BeISIBJICHHAs! 00IIasi 3aKOHOMEPHOCTh COXPAaHsIACh, T.€.
HanOospmas BenmuynHa AX Oblla XapakTepHa IS PTYTH, MOCIEAYIOIIHE MecTa
3aHUMAaJIi, COOTBETCTBEHHO, CypbMa U MBIIIbSIK.

Pacnipeneneane KK »Tux 3meMeHTOB B MOYBax MOBTOPsIa UX pacrpeesieHHue
B BBINICHa3BaHHOUW (hopme. PaszHuIla B comep)kKaHUU MBIIIBSIKA, PTYTH, CYPbMBI B
pPacTeHHUSAX, BO3MOXKHO, OOBSCHSETCS W30MPATEIBHON WX CIOCOOHOCTBHIO W
CBOWMCTBAaMH I0YB, & TAKKE MUKPOJIEMEHTOB.

H3meHenne OMOTCOXMMUYECKUX CBOMCTBA PTYTH B TOPHBIX TOYBaX, TO OHH
MIPEICTABJICHBI B TAOIHIIE 2.

Tabnuma 2.
N3meHneHune OMOTeOXMMUYECKHX 0COOEHHOCTEH PTYTH FrOPHO-KOPHYHEBBIX
KapOOHATHBIX MOYB

[Tonoxxenus ['my6una, cm
Howmep pa3pe3oB Cocrosinue Mokasatemnt
paspesa | OTHOCHUTEIBHO MO4B 0-15 | 15-60 | 60-100 | >100
pYJAHHKA

1 Brimie Lenmuaubie M 1,00 0,74 0,69 0,42
pyanuka, 500 KITAK 0,48 0,35 0,33 0,20
M KK 417 3,08 2,87 1,75
Kp 0,24 0,32 0,35 0,57
Km 2,38 1,76 1,64 1,00
Ax 1,40 2,22 2,38 3,90
1° Brime Vci1oBHO- M 1,15 0,93 0,84 0,51
pynauka, 500 [IOJINBHEIE KITAK 0,55 0,44 0,40 0,24
M KK 4,79 3,87 3,50 2,13
Kp 0,21 0,26 0,29 0,47
Km 2,25 1,82 1,65 1,00
Ax 1,43 1,76 1,95 3,22
2 Hwmxe Lenunasie M 7,20 6,30 5,80 6,10
pynnuka, 500 KITAK 3,43 3,00 2,76 2,90
M KK 30,0 | 26,25 | 24,17 | 25,42
Kp 0,03 0,04 0,04 0,04
Km 1,18 1,03 0,95 1,00
Ax 0,49 0,58 0,60 0,57
2% Hwmxe Vci1oBHO- M 7,80 7,45 6,80 3,74
pynauka, 500 IOJINBHBIE KITAK 3,50 3,55 3,23 1,78
M KK 32,50 | 31,04 | 28,33 | 15,58
Kp 0,03 0,03 0,04 0,06
Km 2,08 1,99 1,82 1,00
Ax 0,45 0,47 0,52 0,94

[IpenenbHo-nomyctumast kouuentparus pryta (I11K) pis mous npunsita 2,1
MI/KT. DTOT IMOKa3aTeilb HE OKOHYATENbHBIM M OH MEHSETCS B 3aBUCHUMOCTH OT
CBOMCTB pa3Hbix noyB. [Ipu aTom ko3 dunment [1/IK nmokazpiBarominii BO CKOJIbKO
pa3 OoJibllle WM MEHBIIE COACPKUTCSA BIEMEHT B M3YUYEHHBIX IOYBaX, YEM B
1[E€JIOM TOYBBI (KJIAPK MMOYBHI).

VccieoBanus TIOKA3BIBAIOT, YTO B HE3arpsA3HEHHBIX MOYBax paspe3on 1, 1°
konebnercs B mpenenax 0,20-0,55, oznavaer mnoutu 4-10 paza MeHbIe
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copepxurcs HY B 3Tmx mouBax mo cpaBHeHMIO ¢ Kitapkom. B 3arps3HeHHBIX
noyBax, uto oxuaanoch kodpdurument I[1/IK, cocrasnser 1,78-3,55.

W3 npuBeeHHBIX BUHO, YTO 3arpsi3HEHHE PTYTHIO UJIET TI0 BceMmy Mpodutto
MIOYB HE 3aBUCUMO OT €€ COCTOsIHUA. DToMy crniocoocTBoBaio KK pryrtu, xoTopas
COCTaBJIICT B MOYBaX BbIIe pyaHuka 1,75-4,79 nwuxe pyanuka 15,58-32,50, uyto
JA€T OCHOBAaHUE O BBIJCICHUM OHOTCOXMMHYECKON MPOBUHIMU PTYTHOTO
oOoraiieHus, 0COOCHHO Ha TEPPUTOPUU HUKE pyaHUKa. Hamo ydecth, 4TO pTYyTh
paccestHHBIM 3JeMEeHT U ATOT mnokazareib (Kp) B M3ydeHHBIX HamMu TMOYBax
Haxoautcs B npeaenax 0,03-0,57.

Koaddumment mectroii murparnuu (Km) pTyTu B mouBax BbIII€ PyJHHKA U
HIKE, HE3aBUCUMO OT YTroJibs KoJsieonercs B mHTepBase 0,95-2,38.

Crnenyer mom4epkHyTh, YTO KM B BEPXHHUX T€HETHYECKUX TOPU30HTAX TOYB
BBIIIIC, YeM B HIDKEIICKAITNX CIIOSX BO BCEX M3YUYCHHBIX TCHETHUECKUX MMOYBEHHBIX
TOPU30HTAX.

W3 BbIIE TOPUBEACHHBIX BBITEKAET, YTO COMVIACHO TI'€OXMMHYECKOU
KJaccu(pUKalMyu SJIEMEHTOB MX MUTrpaluu B JaHamadTax pTyTh B YCIOBHSX
MCCJICIOBAHHBIX TOPHO-KOPUYHEBBIX IOYBAX BXOJUT B TPYMNNY MOABUKHBIC U
C1a00MOIBI)KHBIE B OKUCIUTENIBHOM OOCTaHOBKE, aKKyMYJIUPYETCS B IIEIOYHBIX
O6apbepax. [Ipy 3TOM MOYBHI BHIMOIHSIOT 0aphEPHYIO PYHKIIMIO HA ITyTH PTYTH.

PTyTHO-CypbMsIHHOE MECTOPOKJICHHE, BEPHEE OCTAaTKU PYJAHOIO0 KOMOHWHATa
SBJISICTCSI HanOoOJIee CEPhE3HBIMU HCTOYHWUKAMH 3arpsi3HCHHS I0YB, PACTEHUH H
apyrux OnokoB jaHamadra pryThio. HekoTopoe KONIMYeCTBO 3TOro MeTasuia
BBIJICTISIFOTCS] B aTMocepy B opMe YaCTHI] B IEPUO pOCTA U PA3BUTHUS PACTCHUI.

[Ipm akKymMymnsud PTYTH TI0YBA  3arpsI3HACTCS, YaCTUYHO  TepseT
IJIOIOPO/INE, a pacTyllue Ha HeW pacTeHus aOCOpOMPYIOTCS M BKIIIOYAIOTCSA B
JTaTbHEUIIUA KPYyroBOPOT, MpH ITOM oOpaszyercsi pPTyTHash OHMOTeOXHMHUYECKas
MPOBUHIMS. DJTa TMPOBUHIMS B M3YyYEHHBIX HAMH YCJIOBHUSIX a30HAJIbHOE, TJIE
MIPU3HAKU UX HE COOTBETCTBYIOT OOIIEH XapaKTePUCTUKE 30HbI, aHOMAJIUS CBsI3aHA
C PYAOTIPOSIBICHUEM U TEXHOTECHHBIM 3arpsS3HEHUSIM.

3AK/IIOYEHUE

1. UccnenoBanus (akTtopoB oOpa3oBaHHS IMOYB B TOpax IOKa3bIBACT HX
HEPAaBHO3HAYMMOCTh B CPaBHCHUM C PaBHUHAMHU. JTO MPOSBISIETCS B TOM, YTO
BEIyllass poJib B TOPHOM IOYBOOOPA30BATEILHOM MPOLECCE MPUHAIICKUT
penbedy W kIuMary, Oyarogaps BIUSHUIO KOTOPHIX B TOpax CO3JAr0TCS
MHOrooOpasue  IMOYBEHHO-TEOXUMHUYECKUX  JIaHAma(TOB,  CBA3aHHBIE  C
F€OXUMUYECKUMU TTOTOKAMH 3JIEMEHTOB.

2. Paznuuue B moyBax, MaTEPUHCKUX IMOPOJAX U COACPKAHUE OTJIEIbHBIX
AJIEMEHTOB CBSI3aHbI C IPEBHUMU OTJIOKEHUSIMU, TaK Ha ceBepe Tepputopun Hanaii
U BbIIIE, TOPHbIE MOPOALI HMMEIOT BEPXHEE IMEPMb M HUXXHEE HEOr€HOBO-
MHOLICHOBBIM COCTaB, COCTOSIIIUNA W3 M3BECTKOBO-CIAHIIEBOTO U TJIAyKOHUTOBOIO
KOMIIIEKCa, a Ha Iore B Ipefenax LEpmoH u XaijapkaH MMeIOT HUKHEE
CUIYPUHCKHA W HIDKHEE KapOOHOBBIN, NEBOHCKHI COCTaB, KOTOPBIA COCTOUT U
M3BECTKOBO-0JIOMUTOBOM TOJIIIIH.
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B ycnoBusix nmpearopHsix ¥ ropHsix noyB depraHckoi JOJUHBI BBIIEISIOTCS
CBETJIO-Oypble  JIyrO-CTENHbIe, Oypble TOpPHO-JIECHbIE, TOPHO-KOPUYHEBbIE,
KapOOHATHBIE U CEpO3eMbl, CHOPMUPOBAHHBIE B OCHOBHOM Ha CKEJIETHBIX
AIIOBUSX, MPOTIOBUSX, a TAKXKE HA JIECCAX U JIECCOBUIHBIX CYTJIMHKAaX, KOTOPHIC B
MOYBEHHO-IKOJIOTHYECKOM  OTHOIIEHUM pe3Kko pasnuyatorcsa. Mopdonorus
CEBEPHBIX MOYB 00JIee pacTAHYTa, YEM FOXKHBIX.

3. B cBs3u ¢ pocTOM apuan3alyu, TO €CTh POCTa CPEAHETOJOBBIX TEMIIEpaTyp
B 1IEJIOM UJIET MEJICHHbIE, HO OILIyTHMbIC U3MEHEHUS B KJIMMaTe B CTOPOHY pOCTa
CPEIHETOMOBhIX KaK Ha CEeBepe, TaK U Ha IOre PEruoHa, KOTOpble HEU30ekKHO
IUTABHO TPUBOAST K M3MEHEHHUIO TPaHUI] PACHpPOCTPAHEHHUs TOYB B BEpPTHUKAJE,
ATOT IpoIecc ObICTpee UIET Ha I0T€ PETHOHA.

4. Tlpu comocTaBieHUU OOIIETO 3amaca OPraHUYEeCKHX BEIIECTB YCIOBHO-
MOJIMBHBIX W OPOIIAEMBIX MOYB YCTAaHOBJIEHO, YTO TOPHO-KOPUYHEBBIC, TEMHBIE U
TUIUYHBIE CEPO3EMbl MPU OPOLICHUU B MEPBBIC TOJBI TEPSIOT T'yMYC, HaMbIThIE
nouBbl oboramarTcs uMU. OJTHAKO 3TH U3MEHEHUS B CUIIY THAPOre0JIOTNYECKUX,
reoMop(oIOruuecKux yciaoBUil HE BEAYT K MOJIHOMY BBIPAaBHUBAHUIO ILJI0JIOPOAUN
3TUX TOYB. B 3TOM mjaHe BeIyllyl0 poJib UIpaeT KIWMaT, penbed u
aHTPONOTeHHBIN (haKTOP.

Ha mpumepe npearopbs u rop depranckoil IOJMHBI, OYEHb CIOXKHBIX U
pa3HoOOpa3HbIX MO (hakTopaM MOYBOOOPA30BAHUSA, BIMAIOIIMX HA Pa3IMYHOE
MPOSIBJIIEHUE MPOLECCOB MOYBOOOpa3oBaHus U Au(depeHumanuu JaHamadTos u
MOYBEHHBIX TOPU30HTOB, YCTAHOBJICHBI TE€OXMMHUYECKH € OHMOT€OXMMHYECKU
B3aMMOCBSI3aHHBIE M B3aUMOOOYCJIOBJICHHBIE MEXAaHHU3MBI HBOJIOLUPOBAHUS U
pacmipoCcTpaHEHHS TTOYB.

5. B nanamadTHO-TEOXUMHUYECKHX YCIOBUSX C TOPHBIMH IOYBAMH H
CEpO3eMHOTO TIOSica Ha TMYTH MHUTPAllMd MaKpo- M MHKPOIJIEMEHTOB U3
aBTOHOMHBIX  JaHAmapToB B  MOAYMHEHHbIe  (opmupyeTcs  cucrteMa
pPa3HOOOpPAa3HBIX PATUANBHBIX TEI0T€OXUMHUYECKUX OapbepoB: HCHApUTENbHBIE,
KapOOHaTHBIE JIByCTOPOHHHUE, KapOOHATHO-TUIICOBBIE JIByCTOPOHHHUE,
KHUCJIOPOJIHBIE, TJIEEBBIE.

6. C yBenueHHeM CTereHH KapOOHATHOCTH MOYBBI CHUXKAETCS MOCTYIICHUE,
COOTBETCTBEHHO KOA(D(HUIIMEHT OHOJIOrMYeCKOro TMOTJIOMICHUSI PAcTEeHUN psana
Makpo- U MHUKPO3JIEMEHTOB, TEM CaMbIM CHMKAETCS MJIOJOPOAUSA. DTOT MpoIlecc
OT TEMHBIX CEpPO3EMOB JI0 CBETJIBIX CEPO3EMOB YCHUIIUBAETCS, B pe3yJbTare
MOJINBOB HECKOJIBKO CTJIAKHUBACTCS.

Otnomenne conepkanmsi CaCOz; B MOYBEHHOH TOJIIE W TIOYBOOOpasyromen
nmopoje coctaBimsieT 1,25. AKKyMysiusi KapOOHATHOTO MaTepwujia B TIOYBCHHOM
npoduiae mMpoucxoausa, rIaBHBIM 00pa3oM HE MPU UCHAPEHUH TPYHTOBBIX BOJ,
riyoruHa KoTopbix aocturaer Oonee 10 M, U He MOryT NMpUHUMATh y4dacTue B
(GbOopMHpPOBaHUM TOYBEHHOTO MpOoGuUis, a MPU yYaCcTUM TOYBEHHOW OHOTHI U
PacTUTEIHbHOCTH.

Takum oO0Opa3oM, aKKyMyJSTUBHbIE (DYHKIIMM W3YYEHHOTO psfa TIOYB
CEepO3eMHOM W TOpPHOM 30HBI TPOSBISAIOTCA B OTHOUIEHHMM HE TOJIBKO
OpPraHUYECKOTO YIJIepoJia U yriepoa KapOoHaToB.
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7. OpoiraeMble Cepo3eMbl JOIUHBI MO0 COJAEPKAHWIO BaJOBOTO MOJMO/CHA
OTHOCATCS K T€OXMMHUYECKMM NPOBHUHIIMSAM OOOTalEHUs, TAE€ €€ COIAEPKUTCS B
cepozemax 2,2-4,7 KK. B 3aBuCMMOCTH OT TMIOJOKCHHUS BEpXHEH TpaHMUIIbI
KapOOHATHOT'O TOPHU30HTA MHUTpalys MOJMOJIeHa 10 TPOPUII0 TIOYB JHOO
3aTpyAHEHA WA HE MPOUCXOIUT. ITO MOJOKEHHUE MPEIOXPAHSIET KUBOE CYIIECTBO
OT OTPUIIATENILHOTO BIUSHUS MOJUOACHA.

8. Conepxanue snementoB Fe, Ba, Sc, Cr, Rb, Sh, Cs, Hf, La, Ce, Sm, Tb,
Yb, Lu, Th, U moryTt cayxuth (GOHOM /sl TIOYB TOPHOTO M TMPEATOPHOTO psifa,
TaKUX Kak Oypble TOPHO-JIECHBIC, TOPHO-KOPUYHEBBIC, KapOOHATHBIC, OPOIIAEMbIC
Cepo3eMbl. DIEeMEHTHBIA (DOH OMpEenessis YPOBEHb ILIOJAOPOIUS OJHOBPEMEHHO B
ATUX TIOYBaX MOXKET CIYXXUTh JUIA BBUSICHCHUS psAa TEIOTCOXUMHUYECKUX U
TCHETHYECKUX  XapaKTePUCTUK W  COCTABJICHUS IMOYBCHHO-TEOXHMUYECKOTO
MOHUTOPHWHTA, PA3MEIICHHS CETbCKOXO03IUCTBEHHBIX KYJIbTYpP B LEJSAX MOTYUCHUS
HKOJIOTUYECKU YUCTHIX MPOIYKTOB MUTAHUSI.

9. Jlna nanmmadToB CEpo3eMHOM 30HBI C CEpO3EMaMU XapaKTEPHO
nakorienne Oopa (KK=6-8), muuka (KK=1,6-2,8), momubmena (KK=1,0-1,9),
mapranna (KK=1-1,7), mean (KK=1,4-1,5) u oHH OTHOCATCS K IPOBHHIINU
obOoramenus. HaubGonbimmii XapakTep CBS3M TOYBBI C IMOYBOOOPA3YIOIIUMU
nopojaMu ObLI CBOWCTBEHEH IIMHKY, a HauOOJbIIUNA KOIPHHUIIMEHT MECTHOU
MUTpALK — O0PY, OCTaJIbHBIC 3aHUMAaNH cheayromue mecta: Mn>Cu>Mo>Zn.

BBICOKYIO CBSI3b MEXKIY XJIOMYATHUKOM, IMOYBOM M TMOPOJaMH OOHAPYKEHBI
s monubaeHa (Ax=0,4), ocTajabHble MHUKPOXJIEMEHTBhl 3aHUMAU CIETYIOLINE
MecTa B psaxy: B>Cu>Zn>Mn, Ax koropsix Hike 0,4.

JInst 30HBI C CEpO3eMHBIMH TIOYBAMM OBUTM XapaKTepHbl M30BITOYHAS H
MOBBIIICHHAST  ITMHKO-MOJHMOICHOBAasS TEOXUMHUYECKas TPOBHHIMSA, a JUIA
MMOJYMHCHHBIX TEOXMMHUYECKUX JIAHIMAPTOB XapakTepHa H30BITOYHAS MeETHAs
Tr€OXMMUYECKAas POBUHIINS.

10. TTouBBl paccMaTpUBAEMbIX TE€OXHMUYECKHX JIAHAMIA(PTOB OTIMYATIUCH
MEXIy co00# coaepkaHueM 30510Ta. Ero Ha mopsaok ObLIo OOJbIe B MOYBAX H
MOYBOOOpa3yrIUX MmopoAax Impaporo Oepera. Hambonee BBICOKOE cojiepKaHUE
30J10Ta OOHApYXEHO B JieccaX W JIECCOBHJHBIX CYIJIMHKaX W B TYMYCOBBIX
ropu3oHTax (MaxOTHBIX H TIOJIMAXOTHBIX) CEPO3eMOB. MakcuMallbHOE €ro
coJiepkaHue ObLJIO BBISIBIICHO B aKKYMYJISITUBHBIX JIaH A Tax.

Jns cepo3eMOB peruoHa ObUla XapakTepHa Oojblias BapuaOelbHOCTb
coJiep KaHUs 30J10Ta, MBIIIbSIKA, MOJIUOICHA, KaIMUs, JAaHTaHA U CaMapusl.

11. MHorue MHHEpAIbHBIE COJMU Kaliusg JIETKOPACTBOPUMBI, OJIHAKO
BCIIEACTBUE OOJbIIEH OMO(UIBHOCTBIO OH MUTpUpPYET cinabee HaTpus. Kammil kak
OBLJIO yKa3aHO, BCIEACTBUE OOJBIIEr0 MOHHOIO pa3Mepa ObICTPO 3aXBaThIBAETCS
TNIMHAMA U TEM CaMbIM OOCCIEYMBAET HHU3KYI0 MUTPAIMOHHYIO CIIOCOOHOCTH B
oyBax M nopojax. Ilo XuMu4eCcKkuM CBOMCTBAM KAJIMK MOYTH AHAJIOT HATpUs B
Oouocdepe ero reoxumus OJMKe K MAarHUIO U Oapuio.

12. OTHOCUTENHHO BBICOKME KOHIIEHTpauu MbIibsika (Ho Huxke KK) Obimm
XapaKTEPHBI JIsl TYMYCOBBIX U TJIEEBBIX TOPU30HTOB. XapaKTeP CBSI3U B MAXOTHBIX
MOYBaX MEXKy COJIEP)KaHHEM TyMyca M MBIIIIbsIKa ObLT BRIPAXKEH cl1a00. MBITIbsKa
B MIOYBAX W MOYBOOOPA3YIOUIUX MOPOJax JieBoro oepera Obuto Oonbine Ha 25%,
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YeM B IMOYBaX W MOYBOOOPA3YIOIMMX TOPOJAAX MPAaBOro Oepera, 4To OYEBUIHO,
MOXKET CIy’)KUTh OCHOBAaHHEM [UUIS BBIJCIICHUS TOYBEHHO-TCOXMMHUYECKON
MBIIIBSIKOBOM MPOBUHITNH Ha tore depraHnckoi JOIHHBIL.

bruoreoxuMuueckuii METOJ] MO3BOJISIET, BBISIBUTH OCOOSHHOCTH HAKOTUICHUS
PTYTH, MBIIIBSIKA, CYPbMBI M JPYTUX 3JEMEHTOB B PACTEHUSX W OIPEICTUTH
CTCTICHh  OHOJIOTUYECKOTO  HAKOIJICHWSI C  Y4€TOM  CYIIECTBYIOIIETO
TCOXMMHYECKOTO (hoHa M YPOBHSI IUIOAOpOAMs. bruoreoxummudeckue MpOBUHIIHH,
0COOEHHO PTYTHO-CYPBMSHO-MBIIIBSIKOBBIC, TOJDKHBI OCTOPOKHO HCITOJIH30BATHCS
B CEITLCKOXO031HCTBEHHOM MPOU3BOICTBE.

[TpoBuHITMYU ¢ W30BITOYHBIM COJACPKAHUEM CTPOHIIHS OBLIN XapaKTEPHBI IS
fora JOJIMHBI, HO OHW OBUTM HE CTOJIb OIMACHBI, KaK 30HBI YPOBCKOU 00JIE3HH. DTO
CBSI3aHO C BBICOKMM COJIEp’)KaHMEM KaJlblWsi BO Bcex JaHmmadTax depraHckon
JIOJTUHBI.

13. Xumuueckuid cOCTaB PacTeHUH, BBHIPANICHHBIX B PA3HBIX 3KOJOTHYECKUX
yCIOBUAX (MPOBUHIIMM OOOTAIICHHUSI U KOHTPOJIbHASI — HEOOOTalllEHHAs ) TIOUTH TI0
BCEM H3YUYEHHBIM 3JIEMEHTAM OTJIMYAJIUCh B TOJIb3y PACTEHUH BBIPAIICHHBIX B
30H€ 00OTaIleHHUS.

B pTYyTHBIX, MBIIIBIKOBBIX, CYPbMSHBIX OMOT€OXUMUYECKUX MPOBUHIIUAX HE
CJIeIyeT BO3/EIbIBaTh KyKYpY3y, KapTodesab, TOMAThl U HEKOTOPHIE APYTHE BUIbI
KyJIbTyp, OOJaJarolIMX  BBICOKUMH  KOd(puiueHtaMu  OHOJIOTUYECKOTO
MTOTJIOTIICHMSI.

14. Hay4HO-HMCCIeTOBAaTEIBCKHE M MTPOCKTHO-U3BICKATEILCKUE OPTaHU3aIlNH,
KOMHTET IO OXpaHE TPHUPOJBI, BBITYCKHUKH W COWCKATEIN BBICIINX YYEeOHBIX
3aBEACHUS TPHU  TPOBEACHHM  MOHUTOPHHTOBBIX  HCCICAOBAHWH  MOTYT
UCIIOJIb30BaTh pe3yibTaThl 3jaeMeHTHOro cocrasa (Fe, Ba, Sc, Cr, Rb, Sh, Cs, Hf,
La, Ce, Sm, Th, Yb, Lu, Th, U) B xauecTBe doHa JIjIs1 TOPHBIX U MPEATOPHBIX MOYUB
@epranckor JonuHbl. Kpome TOro, pesynbTarbl SJEMEHTHOIO aHalu3a W
F€OXMMUYECKUX TPOBUHIIMM PEKOMEHAYETCS HCIOJIb30BaTh TPH  UYTEHUU
CIEIKYPCOB CTYJIEHTAaM U MarucTpaHTam OMOJIOTO-TIOYBEHHOTO U HKOJIOTHYECKOTO,
CEJIbCKOXO3SIMCTBEHHOT'O HAIIPABJICHUM.

15. VYmpaBrmeHnemM BOJHOTO M CEIBCKOTO XO3SHWCTBA PEKOMEHIYCTCS
pa3MeIleHNUEe CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, MPOBECTH C Y4E€TOM OOpHOW H
JPYTOil TEOXUMHUYECKON MMPOBUHITNY, T]I€ BHICOKHE ypOKaH JAI0T caxapHas CBEKJIa,
COpro U APYTHE KYJIbTYPHI.

OOyiacTHOMY  yMpPaBIICHWIO 3EMENBHOTO  KajaacTpa, KOMHUTET OXpaHa
OKpYXalomel Cpembl PEKOMEHIYETCS  HCIOJb30BaHHWE  PE3ylbTaTOB IO
CONICp)KaHUI0 TyMyca W THUTATEIbHBIX JJIEMEHTOB, BOJHOPACTBOPHUMBIX COJICH,
TSOKETBIX META/UIOB M PaTUOHYKJIHMJIOB B 3THX II0YBaxX /IS MOHUTOPDHHTAa U B
COCTaBJICHHE ITOYBEHHO-OOHUTHPOBOYHBIX KapT.
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INTRODUCTION (Abstract of doctoral dissertation)

The urgency and relevance of the theme of dissertation. Nowadays
«...mountain systems occupy the fourth part of the land of the world, their nature
has many peculiar features that distinguish mountains from plains and various
complexes of landscapes from the tropics to the artic zone»'. Uniqueness of
mountain ecosystems defines features of soil formation and nature of use of the
foothill and mountain soils. From this point of research of genesis, evolution and
fertility of soils of vertical zones is one of the major theoretical challenges. From
the depth and longitude of its solution depends understanding of patterns of
geographical distribution of soils, development processes of geochemical
landscapes, knowledge and use of the natural resources as a whole.

In the Republic climate change of modern mountain and foothill soils provide
as a integral inducator, in this regard, the foothill and mountain soil of Fegana
valley with arid and humid climate, soil-ecological regime act as example of their
response to natural and human-induced changes of a regional nature.
Consequently, an evaluation of the effects of hydrothermal and other soil forming
factors, soil properties in elementary and geochemical landscapes, in different
expositions, moreover fertility assessment, conservation and its improvement are
undoubted relevance.

In the world of the research of soil properties, including content and migration
of a row of macro- and microelements are an important link in knowledge of
genesis and evolution of mountain and foothill soils. Issues of migration of
chemical elements in geochemical landscapes of soil vertical zones, both natural
and anthropogenic conditions are insufficiently researched. In general, analysis of
genesis of accumulation and differentiation of macro- and microelements, their
connections in geochemical barriers with the position of soil-geochemical barriers
appear to be quite a challenge for soil science at present.

The problems of mountain soils without taking into account their regional and
local characteristics cannot be resolved. Theoretical section of modern soil science
in this regard would certainly require extensions, in addition, ecological-genetic,
agrophysical and chemical as well as biogeochemical properties of foothill and
mountain soils of Fergana valley studies were insufficient. Research on the factors
influence the genesis and formation of soils and geochemical landscapes of
mountain areas, as well as the behavior of micro elements, especially low studied,
non-studied (Rb, Cs, Cr, U, Sc, La, Hf, Sb, Ce, Sm, Tb, Yb, Lu, Th) elements in
the elementary systems, the type of genetic horizons of soil-rock-soil-plants are
practically non-studied. In addition, humus state, background content of macro-
and microelements, soil-geochemical provinces not developed that make up the
relevance of the topic of the thesis.

The dissertation to some extent may contribute to solve problems defined in
the law «On Earth» the Republic of Uzbekistan, decree of the Cabinet of Ministers
of the Republic of Uzbekistan from August 23, 2016 Ne273 «On approval of the

! https://ru/m/wikipedia/org/wiki/%D0
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environmental monitoring program in the Republic of Uzbekistan for 2016-2020»
and the on May 27, 2013 Nel42 «On the program of environmental action of the
Republic of Uzbekistan for 2013-2017», as well as other legal documents adopted
in this area.

Conformity of this research to the priority directions of development of
science and technologies of the Republic of Uzbekistan. The present work has
been carried out in accordance with the priority areas of the development of
science and technology of the Republic of Uzbekistan V. «Agriculture,
biotechnology, ecology and environmental protectiony.

Review of international scientific research related to the topic of
dissertation. Research on the genesis, geography, evolution, ecology and increase
the fertility of mountain and foothill soils is going at leading research centre’s,
higher education institutions around the world, including, “United States
Department Agriculture, Department of Soil and Water Science University of
Florida (USA), Chinese Academy of Agricultural Sciences (China), Kyoto
University (Japan), International Centre for Integrated Mountain Development
(Switzerland), Institute of Plant Nutrition and Soil Science (Germany), Institute of
Soil Science and Plant Cultivation (Poland), also Scientific Research Institute of
Soil Science and Agrochemistry (Uzbekistan).

According to the results of research carried out in the world on ecological-
genetic properties and increase the fertility of mountain and foothill soils obtained
a number of scientific results, including: defined influence of amount of
microelements in a vertical system zone atmosphere, soil, plants and their chemical
and physical-chemical properties (Institute of Soil Science and Plant Cultivation,
Chinese Academy of Agricultural Sciences); defined degradation and pollution of
soils, quantity, accumulation and differentiation of microelements in genesis of
soils (Institute of Soil Science and Plant Cultivation, Plant Nutrition and Soil
Science); determined ecological functions and element structure of a humus
(Department of Soil and Water Science University of Florida); revealed
anthropogenous influence on stability of mountain soils, and also influence of
climate, land relief on properties of soils (International Centre for Integrated
Mountain Development).

In the world, currently, research on promising studies on ecological-genetic
properties of soils and increasing its fertility are being carried out in a number of
priority areas, including: the genesis of mountain soils, derermination of
composition and processes of migration, accumulation of elements; definition of
influence of geochemical barriers, provinces to soils, plants, fauna in the
mountainous and foothill soils and developing a mechanism for environmental
monitoring; improve factors of impacting on the conservation and improvement of
soil fertility.

Degree of the study of problem. In the republic research works on a genesis,
increase fertility and preservation, quality assessment are carried out by

2 www.usda.gov/wps; Www.petersons.com; www.caas.cn/en/administration/research; www.kyoto-u.ac.jp/en;

www.icimod.org; plantnutrition.uni-kiel.de/en; www.iung.pulawy.pl/eng.
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H.M.Makhsudov, D.S.Sattarov, K.M.Mirzajonov, M.M.Toshkuziyev, O.R.Kazak,
S.N. Ryzhov, L.T. Tursunov, H.T. Riskiyeva's many scientists, R.K. Kuziyev, L.A.
Gafurova, H.H. Tursunov, V.E. Sektimenko, G.M. Nabiyeva, A.Z. Atabekov, V.S.
Arzhanova, N.Yu. Abdurakhmonov and others.

Genesis, stability, accumulation macro- and minerals, humus and its element
structure of soils are improved in the world by J.Lee, J.Doolittle, A.Aysen, R.Tate,
M.Pansu, J.Gautheyrou, F.Stevenson, R.Bardgett, M.Winiger and others. In the
first, landscape-geochemical system in a chain and in interrelation are investigated
by B. B. Polynov, M. A. Glazovska, the technique of researches of soils in
landscape-geochemical system is developed by F. I. Kozlowski.

However, in mountain and foothill soils of Fergana Valley, a row macro- and
microelements, especially, Fe, K, Na, Ba and toxic metals - antimony, arsenic,
cadmium, mercury, poorly studied, not studied elements (A.A.Kist) lities,
strontium, caesium, cadmium, scandium, ytterbium, lanthanum, tin, uranium,
thorium, samarium, etc. in soils of vertical zone and zones of a geochemical
landscape, type of genetic horizons of the soils — breed — the soil — plant is almost
not proved. Also the background content of the specified elements isn’t defined in
blocks of an elementary landscape and their soil-geochemical properties and
provinces aren't determined.

Interrelation of the dissertation topic with the scientific-research works of
the host institution. The present dissertation work has been carried out in
framework of the following applied and innovation projects implemented by
Scientific Research Institute of Soil Science and Agrochemistry of KA-7-003+(A-
7-013+A-7-019+A-7-020) «Complex study of a soil cover of the irrigated zones of
the republic, its assessment, and also development of effective technologies for
improvement of an ecologic-melioration condition and to increase in productivity
of the degraded soils» (2012-2014), ISH-5-038-2016 «Ecologic-melioration
condition and productivity, properties of the irrigated soils of the Fergana valley»
(2016-2017).

Purpose of the study is the complex characteristic of mountain and foothill
soils with use of morphogenetic, landscape-geochemical methods of a research,
influence of ekological-genetic properties of migration, accumulation and
differentiation of chemical elements in a chain «maternal breed-soil-planty», and
also to reveal fertility.

Research tasks include:

determine the impact of particular factors of soil formation: climate,
topography and other, types and subtypes of mountain and foothill soils;

identify specific characteristics of foothill and mountain soil formation in
mountain landscapes;

establish geochemical specifics of soils and soil cover, vegetation associated
with chemical and geochemical properties of elements and geochemical barriers,
migration of chemical elements, their dispersal and concentration;

determine ecological-genetic characteristics of soils of different origin and
establishment of influence of individual factors of geochemical environment on
migration of chlorides, sulfates, carbonates, oxides and selected ions;
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definition of biogeochemical provinces, due to excess or lack of individual
elements, specific chemical composition and geochemical properties of the main
blocks of elemental landscape;

figuring the distribution patterns and the establishment of important Clark,
background content of poorly studies and unstudied macro- and microelements,
including Fe, K, Na, Ba, etc. in mountain and foothill soils and soil forming rocks.

Object of the research: mountain light-brown, meadow-steppe and brown
mountain-forest soils, mountain-brown, carbonate subtypes fromed in mountain
and foothill conditions on eluvial, diluvial rocks, and also irrigated dark, typical
and light serozems formed on the loess and the loess prominent loams of the
Fergana valley.

Subject of the study are researches influence ecologic-genetic properties of
mountain and foothill soils of geochemical barriers, processes of migration and
differentiation of chemical elements, development background and the Clark of
contents of elements, and also determination fertility.

Methods of the research: As the main method the morphological method of
V. V. Dokuchayev and a pedogeokhimichesky method M. A. Glazovkaya and A. 1.
Perelman are accepted. Definition of physical and chemical properties of soils
«Methods of agrochemical, agrophysical and microbiological researches in
irrigation cotton areas», «The guide to the chemical analysis of soils» are carried
out on in cursive script. The element analysis of soils and plants are carried out by
a neutron and activation method, the absorbed bases on Pfeffer to Kruger's
modifications.

Mathematical and statistical processing of the obtained data on the basis of the
computer programs. Drawings, schedules and some developments according to the
Flash and Excel program. Relative height, object border on the Internet to the
Google Earth program.

Scientific novelty of the research is in the following:

first proven processes of soil formation Foothill and mountain soils of Fergana
Valley under the influence of precipitation, terrain, irrigation waters and other
acquired modern ecological-genetic and soil-geochemical properties;

it is defined morphological, biogeochemical, physical and chemical, chemical
properties and geochemical barriers in the brown mountain-forest, mountain-brown
soils created on different conditions and breeds;

the pedochemical and background structure of Rb, Cs, Cr, U, Sc, La, Hf, Sb,
Ce, Sm, Th, Yb, Lu, Th in soils and the soil formation breeds is defined;

it is proved that a humus condition of mountain and foothill soils, and also
processes of hymification and a mineralization, humus type fulvate-humate where
the ratio of Cga:Cra Varies within 1-2 are revealed:;

new bilateral pedochemical barriers, baric, magnesium, molybdenum and
other provinces on the basis of which genetic, geochemical, ecologic-genetic
conditions and properties of soils and the soil formation of breeds are defined are
allocated;

within vertical zonality hydrothermal indicators of the North and South of the
valley, in particular average annual temperature are raised on 1,85°C from which
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process of an aridization under the influence of which in genesis and properties of
soils of elementary landscapes there are important changes results.

Practical results of the research are as follows:

ecologic-genetic and soil and geochemical properties, brown mountain and
forest, brown, carbonate and other soils which are created on different breeds and
conditions by biogeochemical, physical and chemical methods morphological,
chemical, geochemical properties and geochemical barriers, a humus state,
slaboizuchenny (Rb, Cs, Cr, U), not studied (Sc, La, Hf, Sb, Ce, Sm, Tb, Yb, Lu,
Th) both rare elements and their contents, migration, accumulative coefficients and
durgy biogeochemical properties are defined in mountain and foothill soils of the
Fergana valley;

identified soil geochemical barriers, as well as boric, barium, magnesium,
molybdenum and other provinces. Described properties and soil-ecological
condition developed crop placement and use of mineral fertilizers, the nature
conservancy also developed methods of using technogenic land contaminated with
heavy metals arsenic, antimony, mercury.

Reliability of the obtained results can be justified by: reliability of results of
a research is that researches were conducted by means of modern methods and
means; received are statistically processed on the basis of the computer programs;
results of a research are compared with international and republican scientific
conferences, are published in the leading foreign scientific magazines and
republican scientific publications recognized the Highest Certifying Commission at
the Cabinet of the Republic of Uzbekistan.

Theoretical and practical value of the research results. The results of the
study have contributed to the theory of mountain and foothill of soil in arid
conditions and climate from humid to Fergana valley mountain soils. Patterns of
soil formation and the formation of the modern ecological situation in mountain
and Foothill valley soils, soil-geochemical displayed on profiles represent the
spatial pedogeochemical model, soil biogeochemistry territory and are reasonable
for land-use and landscape planning.

The practical importance of results of researches of mountain and foothill
soils consists in effective use; increase in a bioproductivity, and also in preserving
and increase fertility. Besides, developed background content of elements, in
carrying out soil-melioration and environmental monitoring, pedogeochemical
barriers, provinces can serves as primary objects of monitoring, are also
determined by soil and geochemical researches and provinces on which basis
cultivate crops.

Inculcation of the research results. On the basis of results of research
ecologic-genetic properties and increase fertility of mountain and foothill soils of
the Fergana valley:

In the zone of mountain and foothill soils of Fergana valley multi-year climate
change and environmental change occurring in soil aridization process, soil-
geochemical province, barriers, heavy metals, radionuclide’s and contamination of
soils and other materials relating to soil protection used «Stcomnature» (certificate
of the State Committee for nature protection of the Republic of Uzbekistan,
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28.10.2016 y. NePF-02/21-6332). In soils and the soil formation breeds, in plants
Clark indicators, migration and accumulation, and also ecological properties
macro- and minerals are defined. Besides, are developed in mountain and foothill
soils baric (CC 1,71-6,63), molybdenum (CC 1,63-4,64) and other provinces.

Results of a research are used in implementation of the fundamental F5-
008+(F5-007+F5-006 project) «Researches of theoretical bases of evolution and
regulation fertility of the irrigated soils» (certificate of Committee after
development of science and technology, 10.10.2016 y. NeFTK-0313/672) where
are specified that morphological features of the irrigated soils of the valley, a
humus state, results of chemical analyses, security of a biomicroelements, the
irrigation, agroirrigational horizons and genesis of soils and their influence on
blocks of elementary landscapes and other physical and chemical, analytical data
are used.

Approbation of the research results. The conducted researches and their
results were checked and estimated by the commission of the Scientific Research
Institute of Soil Science and Agrochemistry, and also annually reported as the
report on scientific council of institute. The research results were presented each
year at the scientific and methodical councils of the Institute. In addition, the
research results were reported at such international and local conferences as
«ArpapHas Hayka — celabCcKkoMmy xo3sictBy» (Barnaul, 2013, 2015, 2016),
«CoBpeMeHHbIe TpoOsieMbl 3arps3HeHus mouB» (Moscow, 2013) «Depranckas
JOJINHA: HpI/IpO,Z[a-HaCGHGHHH-XOSHﬁCTBa B HOBBIX HCCICOOBAHUAX» (Fergana,
2014), «®DyHnaMeHTaNbHbIE W TPUKIAJAHBIE BOIPOCH JIECHOTO XO3SHCTBaY»
(Siktivkar, 2015), «IToaroroBka COBpEMEHHBIX HAYYHO-TIEOTOIMYSCKUX KaJPOB U
ee mnepecrnektuBbl» (Fergana, 2015), «AkTyambHbIE TpOOIEMBI, OHOJIOTHH,
skoioruu u mouBoBeneHus» (Tashkent, 2016), «/MHHOBalMOHHBIE TEXHOJIOTUU
MIPOU3BOJICTBA TOBApPOB B MHOTOMpOo(HIIbHBIX (pepMepcKux xo3saicTBax» (Buxara,
2016), «IlocBooBeneHrE — MPOJAOBOIBCTBEHHON M DKOJOTHYECKON 0€30MacHOCTH
ctpanbl» (Moscow-Belgorod, 2016).

Publication of results. On a thesis 25 scientific works, including in editions
recommended by the Highest Certifying Commission of the Republic of
Uzbekistan for publications of the main results of researches on doctoral
dissertations of 11 articles, including 8 in Republican and 3 in foreign magazines
are published and also 1 monograph is published in a co-authorship.

Structure and volume of dissertation. The thesis consists of the
introduction, six chapters, conclusion, literature references and appendices, and the
text on 200 pages.
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THE MAIN CONTENTS OF DISSERTATION

In the introduction section relevance of a subject, the theoretical concept, the

purpose and tasks are proved, also object and related field of research are
formulated, compliance of research to the priority development directions of
science and technologies of the Republic of Uzbekistan, also communication of
dissertation work with thematic plans of SRR are given, scientific novelty and a
hypothesis of research are stated, the scientific and practical importance of results
are opened. The information on realization of research results on the published
works and structure of the thesis are supplied.
Works of domestic and foreign scientists are given in chapter first - the literary
review research ecologic-genetic particular, fertility of mountain and nearby
mountain soils. Materials are analytically and critically processed and the
corresponding conclusions are drawn.

In chapter second of the dissertation titled «The object and methods of
research» as objects soils of a mountain and foothill zone, both the south, and the
north of the Fergana valley are described in detail. The places of soil samples from
stationary key monitoring points are designated on the schematic card by the
author.

According to the schematic card the following types and subtypes of soils are
widespread in the valley: light-gray meadow-steppe (samples 14c — b, 15¢c - b)),
gray mountain-forest (samples 1g-l, 2g-l1 and 3g-1), mountain-brown, carbonate
virgin, rainfed and new irrigated soils (samples 4g-k , 1g-k , 2g-k , 3g-k ) and soils
of a sierozemic belt (samples Ct12, C14, Cc 15 and Ct1, C2, Cc 3).

As a main method of researches has been accepted soil-genetic method which
Is developed by V.V. Dokuchayev, besides, systematic-pedogeochemical approach
of M.A. Glazovskaya and A.l. Perelman is used. The landscape-geochemical
profile of the studied soils is constructed taking into account relative height.

Soil-chemical analyses are carried out according to the methods accepted in
methods of agrochemical, agrophysical and microbiological researches in irrigated
cotton areas (the SSR RICS. 1963, 1977) and a «Guide to the chemical analysis of
soilsy by E.V. Arinushkin (1970). The element analysis is carried out by a
neutron-activation method at institute of Nuclear Physics of AS of Uzbekistan.
Determination of water-soluble salts is held by the standard methods (the SSR
RICS. 1963, 1977).

The absorbed bases are determined by Pfeiffer's method in Kruger's
modification. Definition of humus is held by I. V. Tyurin's method. Nitrogen
definition by Kyeldal's Maltseva-Gritsenko method, definition of carbonates of
calcium and magnesium trilonometri caly (1977). Group structure of humus is
studied on the Kononova and Belchikova's accelerated pyrophosphate method
(1963).

Mathematical processing is carried out on the computer according to a
technique R.K. Kuziyeva, G.Yuldasheva, etc. (2004).

Drawings, graphics and some mathematical developments are prepared by the
author and carried out according to the programs Macromedia Flash, Microsoft
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Excel and height over sea level of the studied objects is determined on the Internet
by Google Earth program.

In a chapter the third of the dissertation investigated the «Major factors of
soil formation and evolution of foothill, mountain soils of the Fergana Valley»
factors of soil formation and results of soil formation in mountain and foothill
conditions of the region are reflected. The special attention is paid on growth of
average daily temperature and decrease of quantity of an atmospheric precipitation
as in the north, and in the south of the valley (fig. 1) from which it is visible that in
the region goes process of an aridization, and quicker in south. As a result, which
there is raising above borders of types and subtypes of soils.
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Fig. 1. Climate change of the Fergana Valley

Influence of a relief on soil formation and phylogenetic changes in an
evolutionary row are also given.

Chapter fourth of the dissertation investigated the «Morphological, physical,
chemical and physic-chemical properties of the soils», is devoted to properties
of soils where morphological features of the main soils of mountains and the
foothills of the valley where the power of the humus horizon in mountain soils
fluctuates ranging from 48 to 102 cm are given, and the boiling up border from
HCI makes 25- 74 cm. The largest depth is on light-gray meadow-steppe soils.
Power of the humus horizon in sierozems, virgin soils fluctuates in the range of 30-
50 cm, and in the irrigated soils 65-90 cm. In soils of the south of the Fergana
Valley the similar picture is observed, but in smaller sizes.

On mechanical structure the studied soils are generally midde loamy. All
studied soils are not salted which reason serve that these soils are generally located
in the province of carrying out, transit of salts. Only in the irrigated light sierozems
, both the south and the north insignificant accumulation is observed.

Transit and accumulation of salts are promoted by high coefficients of
migration of chlorine 250-500, calcium 1,7-5,1, magnesium 1,8-3,6, sodium 0,7-
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2,0. Besides, these ions possess high activity and coefficient of activity. For
example, activity of sodium fluctuates in the range of 7,03-26,4 mg-eqv/l,
coefficient of activity 1,01-2,24. The given indicators don't promote salinization of
mountain and foothill soils

Chemical indicators of soils correspond to their ranks, but there is some
distinction in favor of northern soils. For example, the content of humus in
northern soils is a little, but nevertheless it is more, than in soils of the south.

Table 1.
Fertility indicators of mountain soils of the valley (n-4)
No Humus, Total, % _ Mobile, mg/kg
sample | DEP oM. |y N p,0s | K | SN[ p0 K
Noth
0-8 5,78 0,36 0,21 2,32 9,9 33,2 329
14s-b 8-34 3,45 0,24 0,12 2,17 8,9 28,9 289
34-72 1,26 0,12 0,08 1,68 6,5 18,7 225
72-98 0,89 0,09 0,06 0,91 6,1 - -
1 2-63 6,10 0,51 0,35 2,34 7,3 47,0 424
29"’ 63-102 3,87 0,33 0,28 2,26 7,1 32,2 365
o 102-183 0,90 0,08 0,17 1,90 6,6 19,1 217
0-10 4,95 0,38 0,20 2,30 8,1 21,8 438
Ag-k 10-32 3,82 0,32 0,19 2,23 7,3 24,3 372
32-64 2,08 0,18 0,08 1,45 7,2 10,8 221
64-110 0,68 0,08 0,07 0,96 5,0 7,2 130
South
0-14 5,61 0,38 0,26 2,33 9,1 30,8 340
155-b 14-30 3,12 0,26 0,13 2,20 7,4 29,1 290
30-80 1,08 0,12 0,10 1,57 5,6 - -
80-110 0,80 0,07 0,07 0,92 7,0 - -
2-20 5,82 0,43 0,35 2,27 8,4 43,1 420
3g-1 20-35 2,95 0,30 0,25 2,18 6,1 30,7 298
35-70 1,69 0,14 0,14 1,67 7,5 - -
0-8 4,81 0,43 0,24 2,30 6,9 22,0 369
8-25 3,30 0,31 0,21 2,18 6,4 19,7 319
1g-k 25-78 2,11 0,19 0,20 2,01 6,9 9,7 210
78-129 1,01 0,11 0,17 1,47 7,6 - -
129-180 0,68 0,11 0,08 1,28 4,6 - -
0-18 4,11 0,41 0,21 2,19 6,4 20,4 347
18-27 2,95 0,30 0,17 2,05 58 19,8 312
20-k 27-81 2,11 0,20 0,13 2,00 6,8 7,8 217
81-126 1,03 0,12 0,09 1,53 7,5 6,3 156
126-180 0,61 0,12 0,06 1,06 4,2 54 110
0-22 3,91 0,44 0,20 2,40 5,5 21,1 308
22-31 2,87 0,29 0,19 2,09 6,3 19,6 301
3g-k 31-79 1,04 0,20 0,16 2,01 6,9 10,3 298
79-131 1,00 0,13 0,09 1,57 7,5 8,7 161
131-180 0,64 0,13 0,06 1,01 4,3 6,2 100

In other chemical indicators this difference isn't as sensitive as humus. But the
power of humus formation layer in northern soils is more stretched. These changes

61




are reflected in group structure of humus. Structure of humus in all studied soils,
both the south and the north is practically fulvate-humate, extent of hymification is
high.

In the upper horizons of rainfed and irrigated brown soils humus and nitrogen
content compared to virgin soils falls. This situation is explained by the fact that in
the first years of development and irrigation a decrease in the humus content of the
upper, especially in arable horizons, where the nature of the decomposition of
organic matter slightly different than in virgin soils. So if a virgin soils in the upper
0-8, 8-25 cm layer of soil humus respectively contains 4.8 and 3.3% in the 0-18 cm
horizon rainfed soils it contains 4.11% and less than 18-27 depth cm at 2.95%. In
irrigated soils these changes compared to the virgin is quite tangible and humus
contained in arable horizons of 3.91% and 2.87% in sub arable horizons.

Regarding the total nitrogen content, as well as humus (table 1), changes in
these soils quite wide by humus - from 0.61 to 4.81%, and nitrogen - 0.11 to
0.44%.

Capacity of the absorbed bases in mountain soils rather high — 11,71-20,01
mg-eqv on 100 g of the soil. The percent from the sum the absorbed calcium and
magnesium prevails which in soils and in the soil formation breeds respectively
makes 72,3-84,6, 7,9-18,6%. And in foothill soils this regularity repeats, but
percent from the sum of the absorbed magnesium, potassium and sodium is more
intense.

In a chapter fifth of the dissertation investigated the «Geochemistry of
mountain and foothill soils of the valley», for clarification of the general
regularities of migration and accumulation of microelements in soils, the soil
formation breeds, plants and other blocks in elementary, cascade landscapes in
geochemical systems of mountain and foothill zones of the valley is constructed a
landscape-geochemical profile (fig. 2).

At research of soils and plants such elements as Cu, Zn, Mn, B, Mo first of all
were of interest to us. These elements play a certain physiological and biochemical
role in lives of plants.

Studying of distribution of mobile copper in soils has shown that dark
sierozems of the Fergana valley are rather rich, both in northern, and in the
southern direction (3,2-3,5 mg/kg).

The average content of zinc in upper soils of dark and typical sierozems made
121,2-131,3 mg/kg, in light sierozems of 71,1 mg/kg, in soils of a mountain-brown
row of northern part of the valley of 78,3-110,1 mg/kg, and in the southern part of
76,0-128,5 mg/kg. Whereas, in the soil formation breeds mountain-brown soils of
slopes of the Alay range varies within 68,9-122,7 mg/kg.

In light-gray meadow-steppe and gray mountain-forest soils and in the soil
formation breeds 86,5-110, on a southwest slope of the Chatkal range in the loess
and deluvial the soil formation breeds mountain-brown carbonate soils reaches up
to 120,1 mg/kg.
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Fig. 2. Landscape-geochemical profile of the valley

Legend: 1-rocky breeds; 2-ancient bark of aeration; 3-alluvial-proluvial
deposits; 4-accumulative deposits; 5-intake of substances in a landscape from
ground waters; 6-removal of substances from a landscape in ground waters; 7-
light-gray meadow-steppe, brown mountain and forest and mountain-brown,
carbonate; 8-dark sierozems; 9-typical sierozems; 10-light sierozems; 11-gray-
brown soils; 12-oazis meadow saz ; 13-irrigated meadow saz; 14-tipomorfic ions;
15-level of ground water; 16-biogenous accumulation and dispersion.

High concentration of manganese in the studied mountain soils comes to the
horizon B in which makes 978-1240 mg/kg, it is obviously connected with the
weakly noticeable gley horizon and heavy mechanical structure.

It is known that molybdenum shows halkofily and litofily properties, and his
geochemistry in environment is connected mainly with anion forms. Usually the
content of molybdenum in soils was close to concentration, in maternal breeds and
mountain, foothill soils fluctuates in intervals of 1,8-5,2 mg/kg.

In the earth crust and in the soil boron is widespread non-uniformly. He
concentrates generally in the upper horizons of soils. His contents in the humic and
arable horizons of the studied soils of a mountain and foothill zone of the north
fluctuates in intervals of 68-110 mg/kg whereas in the southern part of his contents
makes 73-109 mg/kg.

Researches show that irrespective of a condition of soils, both total and
mobile Mn prevails over other elements. Total Zn, with an exception of gray
mountain soils is on the second place, further regularity remains, i.e. there are B,
Cu, Mo.
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In general in arable layers of sierozems and the cespitose horizons of
mountain soils on the Clark concentration (CC) the studied elements occupy the
following row: B>Mo>Zn>Mn>Cu. As for the subarable and subcespitose
horizons that this regularity repeats, but in less intense.

In a chapter sixth of the dissertation investigated the «Lyto and
pedogeochemical characteristics of Fe, K, Na, Ba in mountain and foothill
soils. Pedogeochemical barriers» content change, differentiation of Clark
concentration and dispersion of the low-studied and constitutional elements, such
as Fe, by K, Na, Ba in light-brown meadow-steppe, brown mountain and forest,
mountain-brown carbonate soils and soils of a sierozemic row are given.

In the neutral and alkalescent environment intensity of migration of some
elements falls. Content and distribution of Clark concentration and dispersion of
iron in the studied soils are uniform. Clark concentration of potassium almost
repeats iron with higher rates, and Clark of concentration of sodium in all studied
soils are lower than Clark of concentration of iron and potassium.

As for Clark concentration of barium, the interesting picture is observed, i.e.
its CC in mountain-brown soils and in the soil formation breeds varies within 2,8-
3,5 and in sierozems of the south of the valley 3,1-6,5, at the same time more
accurate province is expressed in maternal breeds of soils of a sierozemic belt.

In soils of a mountain row at a depth of a contact layer of soils and maternal
breeds in the gley horizons and in the soil formation breeds Fe accumulates more
than in other horizons that is connected with a gley barrier and calcareousness of
maternal breeds.

Iron, potassium, sodium in the studied soils have quite high Clarks and their
content fluctuates within 2-3,7%. Despite distinction in an extent of atoms sodium
and potassium vigorously migrates in soil blocks of geochemical landscapes.

Affinity of potassium to micas holds it as a part of soils and friable breeds
more firmly, than sodium, it is obvious with other reasons and explains with quite
high content of it (K"), both in brown soils and in soils of a sierozemic zone where
its content in general on a geochemical profile fluctuates in the arable horizons in
the range of 2,01-2,57% whereas sodium constitutes 0,95-1,37%.

Eluvial and accumulative coefficients or coefficients of radial migration
varied in soils in limits on Fe 0,71-1,52; on K 0,91-2,55; on Na 0,96-2,66; on Ba
0,20-1,27. At the same time the greatest communication of the genetic horizons of
the soil and the soil formation breeds on iron, potassium and sodium it is
characteristic for mountain soils and dark sierozems. Nature of communication of
the genetic horizons of soils and the soil formation breeds on Fe, beginning from
dark sierozems to light it is weakened, and on other elements with rare exception
practically remains at same level.

From the given results correlation communication between Fe and K, Fe and
Na, Fe and Ba in the genetic horizons of the studied mountain and foothill soils is
determined. High and good correlation communication in the studied mountain-
brown soils is available between Fe/K, Fe/Na, but communication of Fe/Ba is
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negative. The similar picture is observed in sierozems, but more intense, ie
communication of Fe/K high (r=1,0), Fe/Ba negatively high (r=-0,86-0,99).

In the pedogeochemical barriers the theoretical model for an explanation of
processes of migration and accumulation of elements is given (Fe, K, Na, Ba, Cu,
Zn, Mn, B, Mo, Sr, Cr, Rb, Sr, Cd, Sb, Cs, Hf, Ta, La, Ce, Sm, Eu, Th, Yb, Lu, Th,
U) in geochemical landscapes which have formed a basis of their studying them
and mentioned processes in main geochemical barriers which take place in soils
and the soil formation breeds of a mountain and sierozemic belt.

It is necessary to highlight that in geochemical landscapes of a humid and arid
zone in concentration and distribution of chemical elements the important place
occupies oxygen, gley, gypsum-carbonate, vaporizing and other pedogeochemical
barriers (fig. 3).

Depending on oxidation-reduction and alkaline-acid conditions which are
created when watering by oxygen waters on gley barriers take place in the irrigated
sierozems where various anomalies of Mo, U, Cu, Cr, Se, Sc and others are
formed.

To these barriers, ie gley barriers accumulation in neutral alkalescent
conditions of oxygen waters is typical, concentration, ie accumulation of Mo, U,
Cu, Cr are characteristic generally.

Mo U Cu Cr
> > > .

30-38 19-34 06-0,7 01-0,2

Neutral, alkalescent bilateral carbonate-gypsum pedogeochemical barriers are
also characteristic for groups of the soil of a sierozemic zone and mountain-brown
carbonate soils where contents, both carbonate, and gypsum is significantly high
on all profile.

Despite all this in the carbonate-gypsum horizons of a Clark concentration

Mo S Zn ’
26-47 12-21
biomicroelements is lower than their Clark indicators.

From other microelements in the pedogeochemical carbonate-gypsum barriers
lose mobility and accumulate in the above-mentioned situations Sc, Yb, Cs, Hf,
La, and from lanthanides Sm, Th, Th, U other microelements and lanthanides
contain in quantities below the Clark indicators.

Vaporizing pedogeochemical barriers are most characteristic for sierozems
and mountain-brown soils. Vaporizing barriers are connected with evaporation of
oxygen irrigation waters later and in time of watering.

Properties of vaporizing pedogeochemical barriers are broken under our
conditions by watering, despite all this their influence it is possible to observe in
the studied soils of a mountain-brown and sierozemic belt. So the greatest Clark
concentration has for the elements Zn, B, Mo in arable layers, to vaporizing
barriers. They are located in the irrigated soils in the following sequence:

have the following row: and the content of other
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B Mo _2n , C2, typical sierozems > Mo 2n ;
8,09 320 158 6,86 318 146

Cc 3, light sierozems i>&; Ctl2, dark sierozems B Mo 4n ; Cl4,
6,09 274 7,38 288 1.47
typical sierozems i>&; Cc 15, light sierozems B Mo _2n
6,35 2,91 565 313 1,27
From the provided data it is visible that contrast of a vaporizing barrier,
beginning from dark sierozems to light on biophil microelements decreases.
As for migration of other microelements and lanthanides in vaporizing
pedogeochemical barriers, the following types of their concentration are found.
Soils of the north of the valley:
Yo SbHf __Cs >E, the content of Sc, Sm,
721 43-46 13-16 13
Ce, Cr, Th, U, Rb, Lu, Tb are lower than the Clark;

Yb > HI, Sb > Cs > La , the content of Sc,
773 4,04-461 159 133

Cr, Ce, Rb, Sm, Th, U, Lu, Tb are lower than the Clark;

- dark sierozems — Sb > Yb > Hi > Cs > La . the content of Sc, Cr, U,
10,44 536 2,27 144 104

Sm, Ce, Rb, Lu, Th, Tb are lower than the Clark;
- typical sierozems — b Hf >S—b, the content of Sc, Cr, La, U, Sm, Ce, Rb,
333 153 10
Th, Lu, Tb are lower than the Clark;

Sh Yb Hf Cs La
> > > >
1338 9,82 2,73 237 111

Sm, Ce, Cr, Rb, Th are lower thanthe Clark.

In soils of the south of the valley almost similar regularity repeats in rather big
concentration on separate elements, such as Sh, Cs, etc.

Because quality of grapes in many respects is defined by quantity of Rb, in
them considering this situation for on the irrigated sierozemic soils rather rich with
rubidium cultivation of grapes gives a positive effect.

From the given ranks of Clark's concentration it is visible that in process of
increase hypsometric position of soils the maintenance of Yb, Hf accurately falls,
in other elements this regularity is broken. Row (Th, Lu, Ce, Sm, etc.) elements
irrespective of the provision of an elementary geochemical landscape in vaporizing
pedogeochemical barriers don't accumulate. In general in the studied soils of a
brown and sierozemic zone the following types the pedogeochemical barriers are
observed.

C t1, dark sierozems

- gray mountain-forest —

- mountain-brown, carbonate —

- light sierozems — , the content of Sc, U, Lu, Th,

66



An F

Bcas

Mountain-brown [rrigated sierozems

Fig. 3. Pedogeochemical barriers

Pedogeochemical barriers: Legend:
F, F1 — vaporizing; A — humic;
CaS — gypsum -carbonate; Ay — arable;
Ca — carbonate; B¢, — carbonate;
Cal — less carbonate; Bcas — transitional gypsum-carbonate;
G —qgley; Ccas — maternal breeds, gypsum -carbonate.
G1 — less gley.

In a chapter seventh of the dissertation investigated the «Influence of soil-
ecological conditions on properties of plants» the analysis of migration,
accumulation and distribution of mercury, arsenic, antimony and other macro and
microelements is provided in soils, plants and other blocks of a landscape.
Coefficients of biological absorption (Ax) of Kochia prostrata and other cultural
and natural plants in mountain soils are studied.

It is established that mercury was rather actively absorbed by apples and
carrots (Ax=48), by corn it was absorbed more weakly (4,8-7,2), and other
vegetables and fruit were intermediate. There is mercury, on Perelman (1989)
classification, became an element of biological accumulation. In potatoes and
tomatoes its maximum values (Ax) reached till 12-24.

Leaves of cultural plants on biogeochemical provinces of enrichment
absorbed a lot of mercury. Leaves of a peach, a quince, carrots, an apple-tree
absorbed mercury vigorously, and Ax fluctuated within 626- 891. In a word,
among leaves of cultural plants there is no weakly absorbing , and in all these
plants at the maximum values Ah mercury took the place among group of elements
of vigorous biological accumulation.
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The highest values Ax corresponded to wild plants, their Ax fluctuated within
216-4096. Here mercury was characterized as an element of vigorous biological
accumulation. Even in hair of animals and hair of the person Ax of mercury it was
characterized by vigorous biological accumulation in provinces of enrichment. It is
fair, plants feed from the soil, and mountain, low-power, in some places skeletal,
sierozems typical and mountain-brown soils contained a lot of mercury. Clark
concentration of them fluctates within 2891-6385, it is the mercury biogeochemical
province.

In all objects arsenic was characterized as an element of average biological
capture. At the same time nevertheless it should be noted that high rates Ax were
characteristic for leaves of raspberry, tobacco, cherry, a nettle, a gladium where Ax
reached to 5,0-7,0.

Antimony as an element of weak and very weak biological capture very well
collected in plants, vegetables, fruits.

Among vegetables and fruit high rates Ax of antimony were characteristic for
tomato (4-12), potatoes (2,4-6,0). Leaves of cultural plants quite strongly absorbed
antimony in a zone of the province of enrichment, at the same time the maximum
values Ax of antimony fluctuated within 32-300 that characterizes it as an element
of vigorous and strong biological accumulation. Wild plants absorbed antimony
even more (Ax within 16-1040). In hair of sheep and goats Ax of antimony
fluctuates in the range of 0,6-78 and 1-56 respectively, in male and female hair — 1-
178. Clark concentration of antimony in sierozems varies from 20 to 320, and in
mountain-brown soils — from 130 to 1000. It gives to allocate these territories as
the biogeochemical province of enrichment with antimony.

Thus, the conclusion is possible that ecological conditions influence different
plants differently. At the same time different elements (mercury, arsenic and
antimony) differently influenced their absorption in various plants. So, the
vegetables and fruits which are grown up in provinces of enrichment by
microelements (Hg, As, Sb), less than others (the studied parts) plants accumulated
them. But at the same time regularity considerably appeared that nevertheless in
vegetables and fruit mercury collected more, the second place in this row was
taken by antimony, and the third place — arsenic. In leaves of cultural and natural
plants — similar regularity, but with bigger intensity of Ax. In this row raspberry,
grapes which absorbed antimony more than mercury were allocated.

In wool and hair of the revealed general regularity remained, ie the largest
size Ax was characteristic for mercury, the subsequent places were taken,
respectively, by antimony and arsenic.

Distribution of CC of these elements in soils repeated their distribution in the
above-mentioned form. The difference in the content of arsenic, mercury,
antimony in plants, perhaps, is explained by their selective ability and properties of
soils, and also microelements.

Change of biogeochemical properties of mercury in mountain soils, they are
presented in the table 2.
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Maximum-permissible concentration (MPC) of mercury for soils is accepted
by 2,1 mg/kg. This indicator not final and it changes depending on properties of
different soils. At the same time coefficient MPC showing in how many times
more or less contains an element in the studied soils, than in general soils (Clark of
the soil).

Table 2.
Change of biogeochemical features of mercury of mountain-brown
carbonate soils

N Places of Depth, cm
umber .
of samp_les Condl'glon Indicators
concerning to of soils 0-15 | 15-60 | 60-100 | >100
sample .
the mine
1 Above the mine, Virgin M 1.00 | 0.74 0.69 0.42
500 m CMPC 0.48 | 0.35 0.33 0.20
CcC 4.17 3.08 2.87 1.75
Cp 0.24 | 0.32 0.35 0.57
Cm 2.38 | 1.76 1.64 1.00
AX 140 | 2.22 2.38 3.90
1° Above the mine, | Conditional- M 1.15 | 0.93 0.84 0.51
500 m irrigated CMPC 055 | 0.44 0.40 0.24
CcC 479 | 3.87 3.50 2.13
Cp 0.21 | 0.26 0.29 0.47
Cm 2.25 | 1.82 1.65 1.00
AX 143 | 1.76 1.95 3.22
2 Below the mine, Virgin M 7.20 | 6.30 5.80 6.10
500 m CMPC 3.43 | 3.00 2.76 2.90
CcC 30.0 | 26.25 | 24.17 | 25.42
Cp 0.03 | 0.04 0.04 0.04
Cm 1.18 | 1.03 0.95 1.00
AX 0.49 | 0.58 0.60 0.57
2° Below the mine, | Conditional- M 7.80 | 7.45 6.80 3.74
500 m irrigated CMPC 350 | 3.55 3.23 1.78
CcC 32,50 | 31.04 | 28.33 | 15.58
Cp 0.03 | 0.03 0.04 0.06
Cm 2.08 | 1.99 1.82 1.00
AX 0.45 0.47 0.52 0.94

Researches show in uncontaminated soils of samples 1, 1* fluctuates within
0,20-0,55, means nearly 4-10 times less Hg contains in these soils in comparison
with Clark. In the polluted soils that was expected maximum permissible
concentration coefficient contains 1,78-3,55.

From brought it is visible that pollution by mercury goes on all profile of soils
it is not dependent by its state. To it promoted CC of mercury which makes in soils
above the mine 1,75-4,79, below the mine 15,58-32,50 that gives the base about
allocation of the biogeochemical province of mercury enrichment, especially in the
territory below the mine. It is necessary to consider that mercury is a scattered
element and this indicator (Cp) in the studied soils is between 0,03-0,57.
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The coefficient of local migration (Cm) of mercury in soils above the mine
and below, irrespective of a ground fluctuates in the range of 0,95-2,38.

It is necessary to emphasize that the Cm in the top genetic horizons of soils is
higher, than in underlying layers in all studied genetic soil horizons

From above follows that according to geochemical classification of elements
of their migration in landscapes mercury in the conditions of the studied mountain-
brown soils is included into group mobile and weakly agile in an oxidizing
situation, accumulates in alkaline barriers. At the same time soils carry out barrier
function on the way of mercury.

Mercury-antimony mine, the remains of ore combine is the most serious
sources of pollution of soils, plants and other blocks of landscape by mercury. A
quantity of this metal is allocated in the atmosphere in the form of particles during
growth and development of plants.

At accumulation of mercury the soil becomes polluted, partially loses fertility,
and plants growing on it are absorbed and join in further circulation, at the same
time the mercury biogeochemical province is formed. This province in the
conditions studied by us is azonal where their signs don't correspond to a general
characteristic of a zone, anomaly is connected with ore exhibition and to
technogenic pollution.

CONCLUSIONS

1. Researches of soil formation factors in mountains shows their unequal
significance in comparison with plains. It is shown that the leading role in
mountain soil formation process belongs to a relief and climate, which influence in
mountains created variety of soil-geochemical landscapes, connected with
geochemical flows of elements.

2. Distinction in soils, maternal breeds and content of separate elements are
connected with ancient deposits, so in the north of the territory of Nanay and
above, rocks have upper Permian and lower the Neogen-Miocene content
consisting of a limy-slate and glauconitic complex, and in the south within Yordon
and Khaydarkan have lower Silurian and lower carbonic, Devonian content which
consists also limy-dolomite thickness.

In the conditions of foothill and mountain soils of the Fergana valley is
allocated light-gray meadow-steppe, gray mountain-forest , mountain-brown,
carbonate and sierozems formed generally on skeletal eluvial , proluvial and also
on the loess and loess type loams which in the soil-ecological relation sharply
differ. The morphology of northern soils is more stretched than southern.

3. Due to growth of an aridization, that is growth of annual average
temperatures in general goes slow, but notable changes in climate towards growth
of annual average in the north and in the south of the region which inevitably
smoothly lead to change of borders of distribution of soils in a vertical, this process
goes in the south of the region quicker.
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4. By comparison of a general content of organic substances of the
conditional-irrigated and irrigated soils it is established that mountain-brown, dark
and typical sierozems in case of irrigation in the first years lose humus, the washed
soils are enriched with them. However these changes owing to hydrogeological,
geomorphological conditions do not lead to complete equalization of these soils. In
this plan the leading role is played by climate, a relief and an anthropogenesis
factor.

On the example of the foothills and mountains of the Fergana valley very
difficult and various on soil formation factors, which influence the processes of
soil formation and differentiation of landscapes and the soil horizons also
geochemical and biogeochemical interconnected and interdependent mechanisms
of an evolution and distribution of soils are established.

5. In landscape-geochemical conditions with mountain soils and a sierozemic
belt on the way of migration macro - and microelements the system of various
radial the pedogeochemical barriers is created: vaporizing, carbonate bilateral,
carbonate-gypsum bilateral, oxygen, gley.

6. With increase in degree of calcareousness of the soil, receipt, respectively a
coefficient of biological absorption of plants of a row macro - and microelements
decreases. This process from dark sierozems to light sierozems amplifies, as a
result of watering smoothes out a little.

The relation of content of CaCO; in soil thickness and soil formation breed
constitutes 1,25. Accumulation of carbonate in a soil profile happened mainly not
In case of evaporation of ground waters which depth reaches more than 10 m, and
cannot take part in forming of a soil profile, but with the participation of a soil
biota and vegetation. Thus, accumulative functions of the studied soils of
sierozemic and mountain zone are shown in the relation not only organic carbon
and carbon of carbonates.

7. The irrigated sierozems of the valley on content of gross molybdenum
belong to geochemical provinces of enrichment where it contains in sierozems 2,2-
4,7 CC. Depending on a provision of the upper bound of the carbonate horizon
migration of molybdenum on a profile of soils either is complicated or does not
happen. This provision protects the living being from negative influence of
molybdenum.

8. Content of the elements Fe, Ba, Sc, Cr, Rb, Sb, Cs, Hf, La, Ce, Sm, Th, YD,
Lu, Th, U can serve as a background for soils of a mountain and foothill, such as
the brown mountain-forest, mountain-brown, carbonate, irrigated sierozems. The
element background at the same time can serve in these soils for clarification of a
row the pedogeochemical and genetic characteristics and creation of soil-
geochemical monitoring, placement of crops for the purpose of receipt of
environmentally friendly food.

9. Accumulation of boron (CC=6-8), zinc (CC=1,6-2,8), molybdenum
(CC=1,0-1,9), manganese (CC=1-1,7), copper (CC=1,4-1,5) is characteristic of
landscapes of a sierozemic zone with sierozems and they belong the province of
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enrichment. The greatest nature of communication of the soil with soil formation
breeds was peculiar to zinc, and the greatest coefficient of local migration — to
boron, the others took the following places: Mn>Cu>Mo>Zn.

High communication between a cotton, the soil and breeds are found for
molybdenum (Ax =0,4), other microelements took the following places among:
B>Cu>Zn>Mn, which Ax lower than 0,4.

For zones with sierozemic soils were characteristic superfluous and raised
zincum - molybdenum geochemical province and the excess copper geochemical
province is characteristic of the subordinated geochemical landscapes.

10. Soils of the considered geochemical landscapes differed among
themselves in the content of gold. Its content was more in soils and the soil
formation breeds of the right coast. The highest content of gold is revealed in the
loess and the loess type loams and in the humic horizons (arable and sub arable) of
sierozems. His maximum contents have been revealed in accumulative landscapes.

Big variability of content of gold, arsenic, molybdenum, cadmium, lanthanum
and samarium was characteristic for sierozems of the region.

11. Many mineral salts of potassium are readily soluble, however owing to
bigger a biophility it migrates more weakly than sodium. Potassium as it has been
specified, owing to the bigger ionic size it is quickly taken by clays and by that
provides a low migratory capability in soils and breeds. On chemical properties
potassium almost analog of sodium in the biosphere its geochemistry is closer to
magnesium and barium.

12. Rather high concentration of arsenic (but below CC) was characteristic for
the humic and gley horizons. Nature of communication in arable soils between
content of a humus and arsenic has been expressed poorly. Arsenic in soils and the
soil formation breeds of the left coast was 25% more, than in soils and the soil
formation breeds of the right coast that is obvious, can form the basis for allocation
of the soil-geochemical arsenical province in the south of the Fergana valley.

The biogeochemical method allows, to reveal features of accumulating of
mercury, arsenic, antimony and others in plants and to determine extent of
biological accumulating taking into account the existing geochemical background
and fertility level. Biogeochemical provinces, especially mercury-antimony-
arsenic, shall be used carefully in agricultural production.

Provinces with excessive content of strontium were characteristic of the south
of the valley, but they were not as dangerous as zones of an urovsky illness. It is
connected with the high content of calcium in all landscapes of the Fergana valley.

13. A chemical composition of the plants which are grown up in different
ecological conditions (the province of enrichment and control — nonenriched),
almost on all elements differed for benefit of the plants which are grown up in an
enrichment zone.

In mercury, arsenical, antimonies biogeochemical provinces it is not necessary
to cultivate corn, potatoes, tomatoes and some other types of the cultures
possessing high coefficients of biological absorption.
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14. The research and design-survey organizations, committee on nature
conservation, graduates and researchers of higher educational institutions when
carrying out monitoring researches can use results of the elemental compositions
(Fe, Ba, Sc, Cr, Rb, Sb, Cs, Hf, La, Ce, Sm, Th, YD, Lu, Th, U) as a background
for mountain and foothill soils of the Fergana valley. Besides, results of the
elemental analysis and geochemical provinces are recommended to be used when
reading special courses to students and undergraduates of the biological-soil and
ecological, agricultural directions.

15. For management of water and agriculture it is recommended to carry out
placement of crops taking into account boric and other geochemical province
where big crops are yielded by sugar beet, sorghum and other cultures.

Use of results on the content of humus and nutrient elements, water-soluble
salts in these soils is recommended to regional land registry offices in creating soil
bonitet maps.

73



3bJIOH KWJINHTAH UIIJIAP PYUXATH
CIIMCOK ONIYBJIMKOBAHHBIX PABOT
LIST OF PUBLISHED WORKS

| 6yaum (I wacre; | part)

1. KOnmamer I'., Hcarasime M. [‘eoxumusi 1OYB KOHYCOB BBIHOCA.
//Monorpadus. U3n-Bo «Pan». — Tamxkent. 2012. 160 c.

2. OnnameB I'., Mcaranues M., TypnamueB A. I'eOXUMHUYECKUE CIIEKTPHI
TIOTJIOIIEHHsT JJIEMEHTOB XJIOMYATHHUKOM B 3aCOJEHHBIX MO0uB. //Y36ekucToH
ouosorus xxypHamu. — Tomkent. 1, 2010. 63-65 6. (03.00.00. No5).

3. FOnnames F., Ucarammes M., TypmanueB A., Imomanuesa H. I'eokuméEnii
nasamadTIapHE TAAKUK KIIMIIHEET Y3Ura XOC XyCyCHATIAapH. //Y30eKHcToH
arpap ¢anu xabapaomacu. — Tomkent. 1-2, 2012. 82-85 6. (03.00.00. Ne8).

4, HOmnpmame I'., HWcaramimeB M. DBomOIUS CBETIBIX CEPO3EMOB.
//V36ekucton  PecryGmukacu ®annmap AKaJeMHSCHHHHT Mabpy3alapd. —
Tomkenr. 4, 2013. 82-85 6. (03.00.00. Ne6).

5. HOnpames F., HWcaramues M., TypnamueB A., Cotubonauena I
CyFopUIIaJUraH TYINpOKIAp MyXo(a3aCHMHH MOHMTOPHMHTH TyFpucuma. /[Y3MVY
xabapiapu. — Tomkent. 4, 2013. 216-218 6. (03.00.00. Ne9).

6. UcaramueB M. ['eoxumusi GHOMUKPOITIEMEHTOB B TTOYBAX CEPO3EMHOMN 30HBI.
/1Y 36exucTon 6uomnorns xypHam. — Tormkent. 4, 2015. 56-59 6. (03.00.00. Ne5).

7. UcaranmueB M., FOnnames I'., Ackapo X. BoaHo-pusnueckue cBoiCTBa
OypbIX ropHo-jecHbIX MmouB Depranckoit momuusl. //[European Applied Sciences.
ORT Publishing, Stuttgart, Germany. 11, 2015 (November). P. 10-13. (03.00.00.
Ne7).

8. FOnnames I'., McaranueB M. Opranuyeckoe BEIIeCTBO TOPHO-KOPUIHEBBIX
nous tora ®epranbl. //Y36exucron Pecnybnukacu Pannap AkajeMHACHHHHT
mabpy3anapu. — Tomkent. 1, 2016. 84-87 6. (03.00.00. Ne6).

9. Hcaranmues M. Murpamus ’xeine3a B TOPHBIX W MPEATOPHBIX MOYBAX
®depranckoil monuubl. //Y3MY xabapmapu. — Tomkent. 3(1), 2016. 61-63 6.
(03.00.00. No9).

10. HcaramueB M., IOngameB I'. M3meHeHHne KIMMaTHYECKUX (PaKTOPOB
MOYBOOOpA30BaHUS TOPHBIX M MPEAropHeix mouB depranckoit momunsl. //TlyTh
Hayku. MexyHapoaabiil xkypHai, Ne9(31), 2016 (centsops). Bonrorpaa. (Impact
factor - 0,543, Global Impact Factor, Australia).

11. Isagaliev M. Biogeochemistry of mercury in mountain-brown soils.
//[European science review. Austria, Vienna. Ne7-8, 2016. (03.00.00. Ne6).

Il 6§aum (11 wacTsn; 11 part)

12. UcaranueB M., DmmnynatoB III. Ep octu cyBIapuHHHI 3KOMEIMOPATHB
XYCyCUSTIApUHHN YKUTHINTa noup. //«DaproHa Bojauicuia CyB pecypciapuiiaH
camapai (HOMIATMHUIITHUHT TEO0AKOJOTHK JKUXaTiapu» PecrmyOnmka wuaIMuii-
amanuit amkyMman marepuaiapu. 2013. @aprona. 76-78 6.

74



13. ¥Onpmames I'., WcaramueB M., CotubongmeBa ['., Typmanue A.
3arpsi3HEHHE PACCESTHHBIMHU 3JI€MEHTaMU U PAMOHYKJIMIAMH OpPOIIAEMbIX IMOYB
cepozemMHoM 30HBIL. //1V MexnyHapoaHas HaydHas koHpepeHus «CoBpeMeHHbIE
npoOemsl 3arpsizHeHus nous». 2013. Mocksa. C. 192-194.

14. KOnmameB I'., Hcaramue M., TypnamueB A., Cotubonmuea I
buomukposnementsl B arponanmmadrax llentpanbHoit ®depranwl. //ArpapHas
HayKa — CCIIbCKOMY XO3sHMCTBY: cOopHuk crarei: B 3 kH. /VIII MexaynapoaHas
Hay4dHO-TIpakTudeckas kondpepennus. 2013. bapnayn. C. 409-411.

15. FOnpames I'., Ypmonos C., Ucaraimues M. bruoreoxumusi pTyTd rOpHO-
KopuuHeBbIX TouB tora ®epranbl. //European Applied Sciences. ORT Publishing,
Stuttgart, Germany. 5, 2014 (May). P. 3-6.

16. HOnpgames I'., HWcaranmes M., CynaiimonoB O. Buusnue
MUHEpaJIN30BaHHBIX BOJI HA CBOMCTBAa JYTOBBIX IIOYB CEPO3EMHOIO IOsCA.
[/@aplIN Unmuii-texauka xypHainu. — @aprona. Ne4, 2014, 56-59 6.

17. Onpames F., HMcaranue M., MmunuaeB P. ['eonoruk naBpiapaaru
TYHPOKJIap TE€HE3UCH Ba ABOJIOLUICH TYFpucua. //«DaproHa Boauiicu: Tabuatu-
axOJIMCU-XY)KaJIUTH  SHTU  TaTKUKOTIapaa»  PecnyOnuka — miMwmii-amanui
koHpepennuscu. 2015. daprona. 30-32 0.

18. KOnmames I'., Ucarannes M. KatnonHas eMKOCTh, HOHHBIH HOTEHIIMAI
Cepo3eMOoB. //ArpapHas HaykKa — CEJIbCKOMY XO3iMCTBY: COOPHHUK cTaTeii: B 3 KH.
/X MexmyHapoHasi HAyqHO-TIpaKTHYecKkas KoHpepeHiwms. bapuayn: PUO ATAY,
2015. K=. 2. C. 312-315.

19. KOnmameB F., Mcaramues M. buocdepama opraHoreH siaeMeHTIApHU
ABOJIIOLMS JKapaéHUJarn JAUHAMUKAacu Ba Koppensuusicu. //@ap/lyY Wnmuid
xabapmap. — ®@aprona. 2015. Ne3. 61-66 ©.

20. HUcarammeB M., HOnmameB I'. 'ymMyc TOpHO-KOpHYHEBBIX IOYB IOTra
@epranckoii gonuHbl. //Matepuansl noknagoB VI Bcepoccuiickas HayuyHas
KOH(epeHIIUs 1O JIECHOMY TIIOYBOBEJACHUIO C MEXKIYHAPOJAHBIM Yy4acTHEM
«DyHgameHTanbHble W MPUKIATHBIE BOMPOCHI  JIECHOTO  TTOYBOBEIICHUS.
CoixteiBkap. 2015. C. 200-202.

21. HWcaraymeB M. DKOJIOTO-T€OXMMHUYECKHE OCOOCHHOCTH  T'OPHO-
KOPUYHEBBIX MOYB. //«3aMOHaBUI WIMHI-TIEIarOTUK Kajapiap Tai€piamnl Ba yHUHT
uctukbonm» PecryOnuka nnmuii-amanmii amxymanu. ®@aprona. 2015. 153-155 6.

22. Onpames I'., Mcaranue M., Cotubonauesa I'. Yriepon opraHndeckux
BCIIIECTB W TEIOTCHHBIX KapOOHATOB B KOJMAaTHPOBAHHBIX MouBax. //«buosmorus,
AKOJIOTHS Ba TYMPOKITYHOCIUKHHUHT J1013ap0 MyaMMOJIapu» MaB3yCHIard UIMHM-
amanuii cemuHap matepuasuiapu. Tomkent. 2016. 265-267 6.

23. KOnnames I'., Ucaranues M. I'eHe3uc jnecca U JIECCOBUAHBIX TOPOJT
®depranckoit goiauHbL. //ArpapHas Hayka — CEIbCKOMY XO3SMCTBY: COOPHHK
crareit: B 3 kH. /X| MexnyHapoaHas Hay4YHO-NPAKTUYECKas KOH(EPEHIIUS.
bapnayn: PUO Aunraiickoro 'AY, 2016. Ku. 2. C. 458-460.

24. VcaramueB M. ArpoxuMHUYeCKH€ CBOMCTBA TOYB CEPO3EMHOMN 30HBI
®depranckoit  gonunbl. /[«Kyn tapMmokau (epMmep XyKamuKiIapuaa MaxcysoT
UIUTa0 YUKAPUIITHUHT HHHOBAIIMOH TEXHOJIOTHsUIapn» Pecrybnvka miMuii-amanui
amkymanu. byxopo. 27 mait 2016. 203-206 0.

75



25. KOnmameB I'., Hcarammes M., AckapoB X., CorubommueBa I
Arpodwusudeckre CBOHCTBA OYpBIX TOPHO-JICCHBIX TMOYB 3amajgHoii depransbl.
//Matepuaisl 10KiIa10B «I[louBOBEACHNE — MPOTOBOIBCTBEHHON 1 3KOJIOTHUCCKOM
oe3omacHoctu crpanbl» VIl cbe3q OOmectBa mouBoBenoB um. B.B.Jlokydaena.
MockBa—benropos. 2016. C. 397-398.

76



AsTopedepat «Y30eKHCTOH KUILIOK Xy KAIUTH» KYPHAIIN TaXPUPHATHIA
TaxpupJaH YTKa3uIH.

bocumra pyxcar stunau: 14.11.2016 iiun
Buuumu 60x45 Y16, «Times New Roman»
rapHUTypajia pakamian 6ocMa ycyauaa O0CHIIIH.
[aptiu 6ocma Taboru 5. Agaau: 100. Byroptma: No

V36ekucron Pecniybnukacu UB Akanemusicu,
100197, Tomkent, UuTu30p kyvacu, 68

«AKAJJEMIUA HOIINPJIMK MAPKA3M» IVK



