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CHEMICAL STRUCTURE OF SALTED SOULS AND SALINES
Annotation

This article introduces modern biogeochemistry which studies quantity, migration, clarke, concentration of Clarke,
the index of biological absorption of elements of periodic system within soils that are considered as a main block of
the landscape, especially, in salted hydromorphic soils and salines. The geochemistry of saline origin and reasons of
emergence of saline soils are diversified. One of the most important among them is native breed that is widespread in
a dry climate and includes various migratory salts. The impulverization of salts results in transition of salts from one
place to another, the salts move be the wind in the form of heavy dust or atmospheric precipitation. The geochemistry
of this state is not practically solved.

Keywords: saline, geochemistry, alluvial, morphology, migration, Clarke, biological absorption, processes of
oxidation-reduction.

XUMUUYECKUN COCTAB 3ACOJIEHHBIX ITOYB U COJIOHUYAKOB
AHHOTAIUSA

B oToli cTaThe M3II0KEHO COBPEMEHHAs OMOTCOXHMMUS, KOTOpas M3ydaeT KOJMYECTBO, MUTPALHIO, KIApK, KIApK
KOHIICHTpAINH, KO3()(QUIUCHTH OHONIOTHYECKOTO IIOTJIOMICHUS 3JICMEHTOB IMEPUOIUYECKON CHUCTEMBI B MOYBAaX
KOTOPBIC CYHTAIOTCSI OCHOBHBIM OJIOKOM JaHAmagpTa, OCOOCHHO B 3aCOJICHHBIX THIPOMOP(HBIX TOYBAX H
coloHYakax. ['€oXUMUsS 3aCONIEHHOTO TPOWCXOXICHHS W MPUYHHBI MOSBICHUS 3aCOJICHHBIX MOYB, B TOM YHCIE,
COJIOHYAKH, OYCHb pa3HooOpa3Hel. OmHNM W3 HamOojee BaKHBIX M3 HUX SBJISIETCS MECTHasl MOpoja, KOTopas
pacrpocTpaHeHa B 3aCYILIMBOM KIMMAaTe W COACPIKUT pa3IMIHbIC MUTPUPYIOIIUE CONMU. MMITympBepr3amus coneit
MIPUBOJUT K MEPEXOAY COJIEH ¢ OJHOTO MeCTa Ha JAPYroro, COJH JBMXKYTCS MO BETPY B BHJE TSKEIOW MBLIM WIN
aTMOC(hEepPHBIX 0CaIKOB. [ €OXUMHSI TOrO COCTOSHHUS IPAKTUICCKH HE PEIICHA.

KiroueBble cj10Ba: COJOHYAK, TEOXUMHS, AJTIOBHAIbHBIA, MOPQOIOTHS, MHUIpalus, KIapK, OHOJOTHYECKOE
MOTJIOUIEHHE, TTPOIIECCHl OKUCIIEHUE-BOCCTAHOBIIEHHE.

IIYPJIAHTAH TYIIPOKJIAP BA IITYPXOKJIAPHUHT
KUMEBUI1 TAPKUBU
AHHOTAIHSA

X03Upry 3aMOH OMOTCOKNMECH JIaH AP THUHT acocuil OJIOKIIapu XUCOOJIaHTaH TYHPOKJIapAa, XyCcycaH IIypiIaHraH
rugpoMopd TYNpoKJIapAaa, NIypXoKiapa 3JeMeHTIap JaBphid CHCTeMacHuaaru KyIm4mInK 3JeMEeHTIapHH MUKIOPH,
MUTPALMACH, KJIAPKH, KOHIEHTApLUs KIapKH, OMOJOTUK CHHIAMPHII KOI(GQHUIHEHTH Ba OOIIKAJIApHU YpraHaiu.
[I§pxokTapHUHT KeTUO YHKHUIIN TeOKMMECH, NIYpIaHTaH TYNPOKJIAp KyMJIAIaH IIYPXOKIAPHUHT KEJINO YUKHUII
cababmapu Kyga XaM XwiMma-xXuj. bymapman Oupu Ba 9HT MyXUMH KypyK WKIUMIIA IIApOUTIA TapKaJlraH Ba
TapKuOMAa TYypJIN XHJI/Ia MUTPANMSUIaHyBYM Ty3JIap CAKIOBYH OHA JKUHCIUP. Ty3TapHHUHT maMoll €paaMuia KaTTHK
YaHT XoJinAa Eku aTMmocdepa EFWHIApH HATIKacuaa OWp SKOMTAH WMKKUHYM JKOMra KydYWIInra Ty3JIapHHUHT
UMIynBepu3anuacura cadbad 6ynamu. by XomaTHUHT T€OKUMECH AESpIN eUIIMaraH.

Kamut cy3aap: mypxok, myprod, reokume, ammoBran, Mopdomorus, murpanus, Kmapk, OHOIOTHK CHHTAWPHIL,
OKCH/JUTaHUII-KaUTapIIIUIL JKapaéHIapH.
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KHWPHIII. MabayMKu UIypliaHTaH TYIPOKIap Ae6, TapkuOuaa KAIUIOK XY KalIuK YCUMITHKIIAPU YIYH 3apapiina
MHKJIOpZia CyB/ia OCOH 3PYBUM Ty3Jlap CAKJIOBYM TYNPOKJIApra aiTwiaan. Yiap Xap Xuil MUKAOPAA CyBAA 3PYyBUH
Ty3mapra sra. CyBaa OCOH 3pyBYH Ty3Jap >KyMJIacuTa OfaTia COBYK cyBna spyBuamimmri rurcra (CaSO4*2H.0)
HUcOaTaH 1OKopH OynraH Ty3map kuputwianu. Llypianran Tynpokjapra HIIypXoKiap, IIYPXOKIH TYNPOKIap Ba
nrypro0iap Kupamu.

ACOCHIM KUCM. TynpokuryHocauK (aHMra TeoKuMEBHMil rosmap XX acp Gomutapuna KHpHO Kelras.
Tynpok reokumécuHuHr acocumnapu karopuaa B.M. Bepranckuii, K.K. I'enpoiin, b.b.Ilonmunos, A.Il.Bunorpanos,
M.A.I'nazoBckas, B.A.Kosna, K.M.JIykames, I".B.[o6poBosabckuii, B.B./lo6poBonbckuii Ba OomikanapHu caHab
yrum mymkus. LHypxoknapauHr reokumécnnn ypranum 6o6una Kacumos H.C. [1] o116 OopraH uiiapiHu aoxuaa
Tabkuaam xous. Lypxokiaap 4yn MUHTaKaCHHUHT KypYK Ba HCCHK MKJIMMIIM, alHUKCA, CU30T CYBJIAPUHHUHT YHKUO
KETHIINIa MMKOHUAT HYK €KW KydcH3 OKMMra sra OyiraH HIapoWTAa SXIIM pUBOXJIaHaaWu. byHnal mapoutna
IIYPXOKJIAPHUHT XWIMa-XWI TYpyXJIapH manmo Oymamm.

V36eKNCTOHHIHT 4y Ba TOFOJM SHIOB XyAy/UIapHaa MmypXokaap 1127 MHHT TeKTap MailIOHHM TAIIKHIT
Kinagd. U§n MEHTaKacHard MIYPXOKIAp Y36eKHCTOH TYNPOKIAPHHHMHI WIYPXOKIAPU THIMra Kupamd. Y V3
HaB0aTHAa a/uTIOBMAll XaMJa ca3 TapTHOOTAArW THIMK LIYPXOKJIAp, YyJd MHUHTAKaCHHUHT aJUTIOBHAl Ba Ca3
TapTHOOTIN YTIOKH, YyJd MHUHTAaKACHHWHI a/UTIOBMAll Ba ca3 TapTHOOTIM OOTKOK IIYPXOKJIApH THITIaIapHra
OynmuHagn. Mapxka3uiit @aproHasia skoMIaITraH IIypXoKIap 3ca YTIOKH ca3 TApTHOOTIIN TUITYAra Kupasi.

HI¥pXOKIapHUHT acOCHUii TalIXuc Oenruiaapu Oy dHI YCTKU KaTIaMHHUHT Ty3napra 0o Oymumm. Iy Gouc
Oynap Oab3aH 103a mYpxokiap ned xam atajgaau. byHnai mypxoknapaa cyBaa SpyBUd Ty3JIapHUHT aCOCUNA MUKIOPH
0-30 cm. 1 kaTiama TyruiaHrad 6ynaau. YyKyp mypXoKianira mypxokiap/aa Ty3JIapHHHT MaKCUMall MUKAOPH ep
103acuian 0omu1ab CU30T CyBHM caTXurava OyiraH KaTiaMia »Koinamanad. bu3 ypranran Xymyaaard HIypxokiap
aKcapuAT [03a HIypXokyiap OYnu0, cyBoa SpyBYM TYy3JapHHHT aCOCHH KHCMHM YCTKM KaTjamza >KOWIaIlraH.
[Iypxokiap Y3MapuHUHT CH30T CYBJIapy TapTHOOTHra Kypa aBTOMOP(® Ba THAPOMOP( OYIHIIN MyMKHH.

HIypxoknap ¥3MapuHUHT 1032 KUCMJIAPUHH MOP(QOJOTHACHTa Kypa MOMHKCHMOH (ITyXJIbIE), MOMHK-
KaTKaJIOKJIH (TIOPHOBA-ITyXJIbIi), TAKUPIIAIITaH, SpKUpaiurad (BEIIBETHBIINE), KATKAJIOKIN, KOpa, Xy Toudanapra
OynuHAIH.

Karkanokmm urypxokiaapaa NaCl, momukcumonnapaa Na SO, xyn rypyxunga CaCl, Ba MgCly, kopa rypyxuna
Na>COs Ty3mapu acocwii YpHUHHHA 3TabIaiIu.

Mapkaszuit @aproHa epiapuaa I0KOpHIa al THITaHUACK, MIIITHK YpTada EFnH Mukaopu 80-100 MM. HU TaIIKUI
Kuiaaqy, Oyrnmanum 3ca 1200-1500 mm. atpoduma xaBoHUHr HucOMi Hamuuru 20-25 %, CH30T CYBJIApHUHHUHT
MHUHEpaIN3alus JapaXacHHUHT SHT toKopHu Kypcatkuuu 350-400 r/n. Tympokaaru cyBaa SpyBUM TY3JIQpPHHHT
Makcuman Mukiaopu 20-25 % raua 6opanu, acocHii aKKyMyJSIUSUIAaHYBYM Ty3nap Karopura dca NapSOs, CaSOs,
MgSO4 xkupanu [2].

Kymunnuk MaiToHIapHH Iy pIaHUAIINAA YYKUHIW TOF KUHCIApH, MUHEpallIap Ba yJIapHUHT TapKUOU MyXUM
porb VitHaiam, mry xymiragad 0y xonaTHu Mapkasuit @aproHaga XxaM KYpHUII MyMKHH.

Mes3okaitHa30i maBpuaa Oy MaiiIoHIap IEHTU3Iap OCTHIA OYITaH, KSHHHTH YeKHHUIII Perpeccus xKapaéHuaa
KYII MHKZOpAA TY3JapHH KOJIMPraH, HaTkajga OYp, MajieoreH Ba HEOTCH JaBpiIapHid, YYKUHIHW JKHHCIAPAA TY3
érxmsukinapu xocun Oynran. byrna [epensman A.U. [3, 4] MabryMOoTHTa Kypa THIIC )KyAa Ky TyruianraH [ uic Ba
6o1IKa Ty3/1ap MATPalnoH OKUMIIapra KyIImInO TYIPOK Ba OHA )KUHCIIAPHU LIy pIaHUIIUra cabad oyiraH.

Mapxkaszuiit Ocu€HMHT KypyK €3 MKIMMHUIAa CU30T Ba CyFOPHII CYBJIAPUAAH XJIOPHIIIH, cylb(aTin, aifHuKCa,
Na,SO4 Ba NaCl Ty3napu epHu mypiantupand. Hucbatan coByk €MFUpIM KyHJapaa, Ky3 Ba 0axop oWjapuia
XJIOpUATIAp KIHCMaH FOBHJIAIN, SpyBUAHINTH Oy Xapopataa nacaiiran Mupoominut NaoSOsx 10H0 uykub komamm. Ly
TapuKa TYOpOKIapaa cyibhamid Ty3jiap XJIOPUAIH Ty3iapra HucOatan kynasuau. Lypxokmap miypriaHwuim,
IIYPCU3TIAHHUII XKapa€HUa, MyBO3aHAT X0JIaTiapaa OYIuIy MyMKHH.

Mapxkazuii @aproHagard mypxoKkiap auliOBAAN TUIT Iy piaHuil xapaktepura ara. Iy 6ouc Oy Tynpokiapaa
AJIEMEHTIApHUHT KJIapK MHKIOPH Ba YIApHUHT XapakaTH aJuTioBHai TapTuOotra Oyiicmnamm. Illy kyHraua
Tompammvuar B.M. [5], Bunorpanos A.IlL. [6], Kuct A.A. [7]nap TOMOHUAAH OTKWHAM, YYKUHIN JKHHCIIAP XaMmaa
TYIIPOK KJIapKH TYFpucHa 6atadcml MabiyMoTiiap Tymianrad. by myammdnapaunr tapkuiammya Ep nmycrunaru
>IeMeHTIap MUKJIOPH ¥3apo MUILIHAp MapoTabarada xaMm dapk xunaau (Nx10-nx107).

Ilepensman A.M. [8] mMabaymoTnapura kypa alipum ajeMeHTIap, MacanaH, Zn Ba Cu Maului xu3mar Ba
TEeXHHKa coXacuJa KeHr Qoiinananuiaan Ba Karra axamusT kacO staau. Zr Ba Ti HOEO anemeHTIIap XHcoOIaHaIH.
AiiHn BakTaa Zr ep mycruna Mucra Hucobarad 4 mapra, Ti 95 6apo6ap Ky Ba X0Ka3o.

MasbiryMKH, KUMEBHH 3JIEMEHTIIAp Y3apo peaknusra Y3IapuHUHT MT-3KB OFMPIIMKIIAPUTA MyBO(QHK KEIyBUH
MUKJIOpJlapAa Kupumaawiap. byHna ynmapHUHT aTomulap, KJIapK COHM alloxuia axamust kacO srtaau. Iy Gowmc
TYNPOKJArd 3J€MEHTIAPHUHT KIapK MUKIOPH, KOLEHTparus KJIapKH, TaKCHMOTH Xamjaa alpuM >JeMEHTIApHU
OMOJIOTUK CHHIAMPHINI XOCCAIIAPUHHU YPraHWII KaTtTa axamMusaT kaco stagu. Iy HyKTan HasapJaH HIYpXOKIApHIHT
KAMEBUI TapKUOH, SHHU AJIEMEHT TAPKUOWTa Ha3ap TallIaHIvK.

Acocwuii katronoreH snemenTinap Ca, Mg, K, Na MUKII0p *KUXaTUAaH paauall Ba JaTepail TaKCUMOTIIapIa XaM
Oolka dJeMeHTaapaH KyI, aipuM y3ura Xoc yMyMHd KOHYHHUSATIapra OyiicyHamu. MUKIOp KUXaTAaH KEHUHTH
VpuHIapHUA XJI0p, hocdop, ONTHHTYTYPT drajutaiau. KYmuuiuk MUKpOdIJIEMEHTIAp OFUPIIMKIApH, MHUKIOPIIApHra
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Kypa MabiayMm m3amwnmukaa (La, Sm, As, Cd, Au Ba Gomrkanap) »onnamaim.

HIypxoknaap yayH XaM OOIIKa TympoKnap KaOM MHUTPanMsSHUHI Oapda TypiapHu XapakTepiau. bBymap nunma
HUCOATaH CONApOK Ba OW3HMHI HIAPOWTHUMH3 YUYH €Tapid YpraHwiIMaraH TYpH MEXaHWK MHTpanus Oymno,
Mapxkazuit @aproHaHUHT ITYPXOKIApUTa 301 )KapaCHIapy MUTPAHACH KYTIPOK XapaKTepid, 0y XxomaT Mup3akaHOB
K.M. [9] TomoHumaH sxmm ypraHmwiradH. MyammuHAHT MabIyMoTIapura Kypa, Mapkasmit PaproHama mramor
épaamuna conup Oyiaaauran MUrpauus kapaéHiapy rapOuii mamMoiap TabCUpuIa coaup OyIaam.

Konyc éitnnmanapu opanuruna, sean Konndonom-HUedapa-Cyx-11loxumapioH 3aHKUpH TOUMHHN IIaMOJLIap
TabCUPUJA CYFOPUIIAIUraH Ba CyFOpPHIMaMIuran XymyaiapAaru NIypxokjaapJaH KeITHPHITaH KyM, THIIC, 0XaK Ba
OolIKa cyBlia pyBYH, SpUMaiiiurad Moiajiapiat TAIllKWI TONraH OMpUKMalapaaH Xamaa éTKU3UKIapAaH noopart.

Iypxokiap maMoJulapHU TabCUpUra Kyw€in Japaxanaa oepunaan. [TankoB M.A. [10] MmabiaymoTinapura Kypa
nedmsiuns Cyx, Mcdapa konyc Eiinnmanapuia, aiiHUKca, Ky4Id ndoaasaHraH.

Macanas, 7-11 m/c. Te3nuknaru uramoun tabeupua 0-2 M. 6amanmmikaa 44.4 rpamMaan 648.3 rpamMmrada yaHr
yuulanrad. by 4aHr 3appauanapiHd MEXaHHWK TapkuOuWra 3bTHOOp Oepcak, eHTHJI KyMOK 4erapacuaaH Xam MacT,
¢u3uk noiika §-25 % HM TAIKWUI STAH.

MexaHOTeH MUTpanys *KapaéHuJa YIUIAHTaH YaHT 3appadyalapiHi KUMEBUH TapKuOUTa Hazap Talulaiurad
OyIcak, ymapHM IIYp 3KaHJIWNTHHH, Ty3/1ap, TyMyc Ba KapOOHAaT/Iap MaBKyJ SKaHIUTHHM |-KagBanna KYpHIIHMHU3
MYMKHH.

[lamon spo3usicuaH, SbHU MEXaHOTEH MUTPALIUS TAbCUPU HATHIKACH A XOCHIT OYJIraH yUoFiap 4yKypJIuruHHI
Vpraua 12-18 cM. gecak Ba 6 coaT JaBOMH/IA YUYUPUIITAH MO/IIallapHK TOHHAIAapa Hdoanacak, Oy KydHd HUMaaapra
KOJMPJIMTUHY CE3UIll KUITMH dMac. YaHr 3appadanapuHHUHT SJIEMEHT TApKUOH TYFPUCHIATH TACABBYPHH KEHI AW THPHIII
Makcaauaa Ymapanues T. [11] MabIyMOTIapUHH KSATHPHUIIT MaKcaara MyBOGHUKIUp. YHHUHT MablIyMOTIapUra Kypa
vaHr 3appanapu tapkuoumaru Fe, Na, Sb, Au, La, Sm Ba GomkajiapHHHT MUKIOPJIapH Hui ¢daciaura kypa y3rapud
Typcana, Hunmuk Ypraua muxgopnapu 0.71x10° % - 11.65 % aTtpoduna Tebpamaau. Pakammapman xypuHHO
TypUOIUKN MEXaHOTEH MUTPAIMs 9y MIAPOUTH/IA €TaKYH poJulapaH OMpUHM YiHHANaU.

1-xagBaga
TyTuiaran yaHruu KUMEBMIi Tapkuou, %. Mup3asxkanos K.M. [9]
Kaiirapununuiapaaru Kypyk CO; - xapOoHaTIAp
YaHr TyTHIraH KOJIIMK MUKIOPH T'ymyc S KaliTapuumnap 0yinda
OanaHIJIK, M azoT
1 2 1 2
0,04 1,311 - 1,05 0,07 7,44 8,76
0,50 1,355 1,158 1,28 0,075 - 7,00
1,00 1,549 1,495 1,47 0,087 - 8,11
1,50 1,566 1,733 - - - -
2,00 2,595 2,887 - - - -

Tynpoknaru KaTop 31eMeHTIIapHE KUCKA TApUXUHY YPraHUIl XaM TYIPOK reoKUMEcH Basudacura kupaau. by
0opaa KWIMHTaH HIUIap yHYa Ky aMac. JlekuH acocuit MeTogoioruk unutap [lepensman A.U. [3, 4], Kacumos H.C.
[1] Ba Gomkanap TOMOHHAAH SpaTHirad. by unuiapna KUMEBUN 3JIEMEHTIAPHUHT MHUTPALlUs OMIJUIapHUra ajJoxuaa
BTHOODP KapaTHiraH.

Tymnpok yayH xaM 00IIKa TH3UMIIap KaOM MUTPaLUsAHH 4 Talla KYPUHHUIIN XapaKkTepiu 0yica, pu3nk-kumMEBnit
MUTpaIs xapa€Hiapu Mypakkad 6ymuo, nespiu 6apya Tynpokiap yayH Kyaa MyXUM XHCOOJIaHAIM.

Tynpok Xocwin OYIUIIMHUHT MYXHM T€OKHMEBHHM XYCYCHSTH MHKpPOOPTaHM3MIIAp TOMOHHIAH OpPTaHHK
MOJIJIAIApHU TIapUYaIaHHIY XUcoOmananu. bynnaii nelinnumura cabad opraHuK MOJTAJTApHUHT TIapUYaIaHHIIH - Oy
9HI' aBBAJIO OKCHJIAHUII-KaWTapuiInil *kapa€Hu aemakaup. byHna xammara mabiyMm OynraH opraHuk Mopanajiap
OKCHAIaHUO OfJMH Ty3nap Ba rasfapHM XOCWJ KWwiIaaW, acocuil okcmoBun O sca kaifrapuwnaau. Tympokna
OKCH/JIOBYM Ba KaWTapyB4M, OKCHIJIAHAJWIaH, KalTapuiaanraH 3JIEMEHTIapHH POJIMHU OOIIKA SJIEMEHTIIap XaM
yitHaim MmymkuH. Bynapra, Fe, Al, Zn, Cr, Mn, Mo Ba GolkaaapHi MUCOJI KEITHPHII MyMKHH. By sxapaéHia Tynpok
MYXHMTH XaM KaTTa poyib YHHaian. OKcHANaHWII-KaWTapWINI, WIIKOPUIIMK-HOPIOHINK KaOHM KaTTaIMKIAp
TYNPOKJAru JIeMEHTIapHU MUrpaluscua Xaja KWIyBud posHu YiHaiinu [12]. By kypcaTtkudnap opKaiu TyIpOKHH
KAMEBMIL, MOP(OJIOTHK JXKMUXATAAaH TAIIXWCIAIl MYMKHH, kKymyaaaH [mazoBckas M.A. [13] gyHE TympokmapuHH
TacHu(Iamga GoigananraH.

Ilepensman AWM. [4] ¢ukpura xypa TynpoKJIapHH OKCHAJIAHWII Ba KaWTapWIMII TapTHOOTHTra Kypa ydTa
TypyXra aXpaTHII MyMKHH.

1.0OxcuanaHyBYM MYXHTJIM Tymnpokjap. TOFmM Tympokiap Ba XM TaOWH 30BypJjamraH aBTOMOP(
TYNpOKJIap.
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2.DpKHH KHACJIOPO €THIIIMANINTaH, TJICHIIM MyXUTra 3ra Oy/IraH - KaiiTapriIyBYd MyXHUT/IH TYIPOKIap. JIeKuH
Oy OymmHMII TYna sMac, Hucbaran Tynapok tacaud Kaypudes U.C. [14] TOMOHUIAH KEATHPUITAH.

A.N.Ilepenpman TacHUHIA OpANTHK TAPTHOOTHATH TYIPOKJIAp, SHHU OMPHHYM SIPMU EKH YCTKH KaBaTH
OKCHUIOBYH, KyHH KaTJIaMH KaHTapiiTyBud KaOu Ba OOMIKa TapTHOOTIap E3unmaras, JekinH H»S rasm karaprnyBuan
MYXHTJIH 3 TYpyXra KHPUTHITAH.

3.KaitraprunyBun Booposa cynb(GHIUIM MyXUTra ora OyiaraH Tynpokiap. by rypyx Tympokiapra Hrypxoxiiap
KUpUTHIrad. by HyKkram HazapaaH Kapaiauran Oyicak, Ou3 ypranra Xyxy/] TYNPOKJIapH Ba IIYPXOKIapH XaM y3ura
Xoc xycycustiuapra sra. Cyropuiaguras YTI0KU ca3 TYHNPOKIAPHUHI YCTKU KaTIaMIapu KUCJIOPOJIH OKCHAJIOBYH
TapTUOOTra 3ra, MyXHT 3Ca KyuCH3 HIIKOpUH Ba HedTpan, Oyanait myxurna Fe, Mn, Co, Li, Ca, Mg, Sr, Ba, Mo, U
Ba OomKajmap mapareH XyCyCHSTIapura Kypa akKyMyJALMsUIaHWIIN MyMKuH. CyFopuiaguraH YTIOKH ca3
TYNpPOKJIapU/ia TICHIN MIapouT MaBxXy/l 0yiu0, Oy mapouTaaru, HeUTpain Ba Kydcus uikopuit myxuraa Fe, Mn, U
Ba OOIIKanap TYHNpPOK XapaHIapuaa UIITHPOK ITAIH.

I'nmeitnun MmyxuTna cymsGua - BOIOPOI CyIbQUIIA MyXHT XaM Xocwi O0yiamu, Oyanait mapoutna Fe, Ti, Co,
Zn, Cd, Hg, Mo, U, Cu map TynpoKHHU BYXyZATra KEITHPYBYN OKCHUIJIOBUN-KAaHTapyBUH KapadHaapa KaTHAIIAIH.

OKcuUIOBYH, SPHH YCTKH KaTJIaMJIap/ia HKIMMIa MyBOGHK XOJaTAa, Tyl MUHTAKacua, HeHTpan Ba Kydcus
nmkopuit myxutaa Li, Na, K, Rb, Ti, N, B, Cl, J, Sr, Mg, Ca, S, Zn Ba Oomkanap TyNIpOKHH MaKUIaHWUIIHIA
KaTHAIaId, MyXUM OMOTEOKMMEBHI poJUlapHU VitHalinu. By ypuHmIa, SHT aBBayio, TyHmpoKIapaa TaOUuil mapouTaa
ycaguraH, YCTUpWIAJWTaH MaJaHUHd YCUMIIMKIApHH YHYTMAaciWK Kepak, yjap V3 HaBOatupa nespiu Oapya
JJIEMEHTIIap Y4yH OHOJIOTHK HAacoC POJIMHY YHHAO, ylIapHU TYNPOKIAry XapakaTura y3 TabCUPHHU KypcaTHO, TYIPOK
XOJIaTUra XOC alpuM xycycusmiapau ysraprupamu [15]. Iy Gowuc rokopuia KypcaTwiran 0ab3u XyCyCHUATIAD,
AKKyMYJLIIUA-TAKCUMOT OM3HUHT TYyNPOKJIap yUyH )KyJa KaTTa aHUKJIUKIAa KYypUHMaiIu.

[I§pxoknap ydyH OKCUTaHUII-KaHTapuInI kapaéHnapu rieinu, HoS mu xaTiiamura, OKCHIJIOBYM HMIAPOUT
3ca YHHUHT YCTKH KaTlamJlapura xoc. by XycycnsaT mapoutra MyBo(UK paBHIIIa 00paan Ba Xap XWI MapouTIarud
IIYPXOKJIap Y4yH Xoc Oyicana »aJaumk Typianda yranu. llIypxoknap ydyH onuHraH, WIIJIAHTaH MabIyMOTIapHA
Xap Xua Tap3na Tappudraam MyMKHH. b3 MHKpO3NEMEHTIapHM TYNpPOK TapKHOWAarum MUKIOpHTa Kapad
KOMMAIITHPHINTa Kapop KWiIIUK. By HyKTam HazapnaH yJapHH KIapK MHKIOpPHTa Kapal >KOWIAImTHpcax
IIYPXOKJIAPHUHT OYTYH K€CMacH yuyH KyHHIarx KeTMa-KeTIMKHN KYPUIINMHA3 MyMKHH:

Fe > Ba, Sr,Rb>Th, Ce, La>Cs, Ta, U, Tb, Sm, Hf > Sb > Yb, Lu, As, Cd >Au.

Arap 0y xonarnu 1-3, 3-30 cM. 1t KaTiiamiap, S’bHU OyFi1aHyBYM Oapbepiap y4yH reokuMEBuil popmynacuHu
KeJNTHpanurad 0yncak, y KyHnaaru KypuHUIILIapra sra 0yinaau.

1-3 cM. 1 KaTaam y4yH:

Fe S Ba, Sr,Rb 1072 > Th,Ce, La 10° > Cs,Ta,U,Th, Sm, Hf 10 > Sh, Yb, Lu, As,Cd . Au 10°2
0.13 0.86-16.0 0.06 — 20.6 0.08 -8.50 0.1-6.8 0.08

3-30 cM. i KaTiiaM y9yH:
Fe S Ba, Sr, Rb 10 Th,Ce, La 10° > Cs,Ta,U,Tb, Sm, Hf 10 > Sh,Yb, Lu, As, Cd 10° > Au 107

273 08-157 g 0.13-18.6 0.07-6.7 0.25-6.1 0.06
HI¥pXOKIapHUHT HYKH KaTJIaMJIapuia MUKPO3JIEMEHTIIAPHUHT TAKCUMOTH 2-)Ka/(Baliia udoaanaHraH.
Kentupuiaran MabiyMoOTIapZaH KYpHHHUO TypHOIUKHM, T€OKMMEBHI HYKTaW HasaplaH UIYpXOKJIapAaru
OyFilaHyBYM TYCHUKJIAp/a, YAapHHUHT 3HT YCTKH 1-3 Ba 3-30 oM. Jin KaTiamiapuaa Hucbarad kyn muknopzaa Fe (0.13,
2.73 %) TymnaHagu, KSHUHTH YpUHIApHHU KenTupuiranuaek, Ba, Sr, Rb, Th Ba 6orika 3neMeHTIAp Y3IapUHHHT
MUKIOpJIapura Kapab srayumanim.

By xonmucanu, spHI KUMEBUH 2JI€MEHTIAPHUHT aKKyMYJIIUSCHHA KapOoHAT-runciu (49-92 cm), raeinm (92-

130 cM) KaTiiamiap y4yH Ba OEBOCHTA CH30T CyBH Munaa xoinamran 330-390 cM. mu Katiaamiap y9yH XaM KYpHII

MyYMKHH. JIekrH Ou3 yayH HHCOaTaH KU3UKAPIIUCH FOKOPUAA Kai/] STHIraHuAEK OyFiIaHyBYH (HT yCTKH) Oapbepiap,
KapOOHAT-THUIICIIN Ba TN, BOZOPOA-CyIbduamn 6apbepiap xucoOnaHam.
Kap6onar-runcin (49-92 cm) Oapbepiap ydyH reokuMEBUH hopMyiia KyHHIaru KypHHHUINTA dra:

Fe S Ba, Sr, Rb 1072 > Th,Ce, La 10° > Cs,Ta,U,Th, Sm, Hf 10> Sb, Yb, Lu, As,Cd 10° >ﬂ
376 09-15.38 0.08-20.1 0.11-12.6 0.35-11.0 0.01

I'neitnu katnam yuyH:

Fe S Ba, Sr,Rb 107> Th,Ce, La 10 > Cs,Ta,U,Th, Sm, Hf 10> Sb, Yb, Lu, As, Cd 10° > Au
430 1.1-13.8 0.09-15.5 0.09-12.1 0.4-16 0.008

Kentupunran mabnymoriapnan Oy Oapbepiapna, sS’bHH OyfilaHyBYM, KapOOHAT-TMICIH, IUIeiIniIapaa
JJNIEMEHTNIap MabjIyM KOHYHHMAT acocuja KOHIEHTpauusulaHrad. bynmapHM KOHLIEHTpaUMsUIaHWIINTA Kypa
rypyxjaragia Hr Kynm Muknopaa Fe rnedinm OGapwepiapaa Ba kapOOHaT-rMICiu Oapbepiapia TYIUIAHWIIN
anukianra. [lepensman AWM. [3, 4] dukpura kypa mypxokiapaa Ty3/u KaTKalokinap ocruaa Fe ruaporponnmut
(FeSnH20) munepanu tapukacuna tymianaau. lllyHra MmyBoduK OU3 ypraHran mrypxokiaapHUHT Ty3iau (1-3 cm)
katnamuna Fe 0.13 % 6yuica, yaunr octunaru (3-30 cm) katnampaa 2.73 % Hu Tamkun kuinaau. KapOonar-rumnciu
karmamaa yuuar (Fe) muxmopu 3.76 % 6ymu6, mamtukan cumepatr (FeCOsz) Ba FeSOs xamma Fep(SOs)s
KypuHUNUTapaaH uoopar. I'neiimm katnamaa Fe muxmopm suHr kyn 0ymu0, 4.30 % HHE Tamkwia Kuwiaad. ACIHHA
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oJIraHzia XaM rHAPOMOpd TYMPOKIApHHUHT rieinn katnamiaapuaa FeoOs, FeO, Fe(OH)2, Fe(OH)s, FeSOsxFex(SO4)3
Jap MaBxKy1 OYIajn Ba OKCHIJIAHUIII-KAUTaPMIIAIIIA ACOCHIA POJTHU YHHANIN.

Kosran aneMeHTIIapHUHT TaKCHUMOTH XaM MabJIyM JAapaxkaja TYCHKIap KOWJacura OWHOaH Xoimamand Ba
alipuM IypyX 3JEMEHTIIAP Y3JapUHUHT XyCYCUSATIapUra MOC paBUIIla )KOUIaLlraH.

Macanan, Ba rypyxu 1-3 cm. mu katnamaa 0.86 - 16x1072 % 6¥ynca, 3-30 cm. 1a 0.8 - 15.7x102 %, spHu gesapiau
Oup Xy Kypcatkudiapra sra. [yeinn xatiamaa sca 1.1-13.8x102 %. Th rypyxuiaru sjieMeHTIapHUHT 3HT Kyl
mukgopu 3-30 cM. M Katiamra, SpHH OyFJIaHYBYHM Oaphkepiiapra TYFpH KellaaW, KoiraH Oapbepnapaa Oy Typyx
anemeHTIapu 3-30 cM. i KaTiamra HAcOaTaH KaM.

Sb rypyxu 31eMeHTIapu 3ca, SFHHU y3rapyBuaH BaJICHTIIMKKA 3Ta dJEMEHTIap rieinn kartamaa kym (0.4-
16x10° %) akkymynsuusiaHrad 0ynu0, Oynap 6oIIKa 3JeMEHTIap Kartopujaa Oy KaTIaMHM XYCYCHSTHHH
Oenmrmrarion. Kentupunran 2-xagBal MabIyMOTJIIApHHH OOINKa4da ycyina, SBHA CHICPOII DIEeMEHTIap,
JIAaHTaHOWJIAp, PAJMOAKTHB 3JIEMEHTNIap, KUMMaTOaxo MeTajlap TapHKacuaa Xam Oepuil MyMKWH 31u. JlekuH
Jaciabku 00cKMyaa Ou3ra ylapHHUHT MHUKIOPJIApH, KaiCH YyKypJIUKAa TYIUIAHUIINHN aXaMHUATH KaTTa, YyHKH Oy
JJIEMEHTIIap YCUMIIMK - XaiBOHOT - MHCOH 3aHXHpHra KUpuO Oopanu. by MabiyMoT/IapHU TynpoKaaru Mesépiapra
COJIMIITUPHII MYMKHH, JIEKHH Xap XWJ TYNpoK y4yH Oup xun mewépaad (B.I'.MuneeB menépunan) Qoiinananui
sapaMaiau. AWHUKca, 4yJI MUHTAaKaCUHHUHT IIYPXOKJIApHHHU Y3Ura XOCIUTHHH 3bTHOOpra oiaauran Oyicak, Oy sSIKKOJ
KypuHaau. Uyn MUHTaKaCMHUHI LIYPXOKJIApU YYyH 3ca Xalu OyHIail mebn€pnap uuuiaHmaraH Oyiau0O, Oepuiran
reoknMEBuU hopMynanap qacTiadku KypuHHIaa Oy Basudann OakapHIi MyMKUH, 10 YimaiMus.

XVJIOCA. UIypTo6 Ba mIypro0im TYIpOKIap KUIIIOK XYKamuruaa (oimaraHWIAAWTaH epilapHU sSHaIa
KeHraitupumaa acocuiit Man6a xucobmanaau. LllyHuHr yuyH ynapaas ¢oiinanannm Oy TypoKIap YHYMIOPJIUTHHA
AXIIMIIANI, ACXKOHYMINKHA PHUBOXKIAHTHPHINIA KaTTa axaMmusaTra sra. by Oopanga mIypnaHran TyHpOKJIapHH,
IYpTOOIAPHY, IIYPXOKIAPHNA T€OKMMEBUH Ba OMOTCOKMMEBMI HYKTaW Ha3aplaH TAAKHK STHII XO3WPTH KYyHHHHT
Jnom3ap0 MyaMMOJIapy KaTOpHUIaH KO oJau.
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