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pac l{pelruofo ceMl4}lapa (Duguxo-rexnnqecKoro r{rrcrrlTyra uu C.Y. Vuapora
I Iarluoua,q6r rofi aKaLeMHn nayr Tagrruxucrarra

.{uccepraqur Xa,ru$aenoii Llloxulrr,r Xypue4xcouonur,r Bbrnolrrrerra u rra6oparopzr.r
tfusnrz aruocQepu (DTZ lnreuu C.Y.Yrrapona Haquonanr,Hoft ar<ageuau rrayr Ta4Nur<lrcrana.
B nepuog roAroroBKr4 Auccepraqz[ Xa,ru$aena fU.X. qersracl PhD aoxropauroiu (2019-
2022), za'rev craprxrrM HayqHbrM €orpyAnuxou (c 2022 r.) ta6oparopuu $usuxlz a'rvocrfepu
OTI,I uveltu C.Y,Yuapona Haquoualtnofi aKaAeMrrr.r Hayr Tag;xl.xzcrarra.

B 2014 foAy oKourrana crenerrb 6axa,ranpuara u s 2016 crerrerrb Marr.rc'rpa B

XyAx<altAcxot,t rocyAapcrBelllloM yrrrrBepcr4rere r4Merrr{ axaa. E.larfypoBa no cflequa;rrrrroc rr4
(q)LI3LIXa).

Ilayurruii pynoBoAlrre!rn,:
A6gy,r,raen Ca6yp Oy:afi,roBUq - .qoKTop $usuxo-uareuarxqecKr{x nayx, nporf eccop,

sanegyorqzii ra6oparopuu Su:ur<u aruocrf epr,r @TZ uuenu C.Y.Yr,rapora Haqzona,rr,rrofi
aItaAeMr.r[ Hayx Ta4rxuxucrana
flo pesyrr,raralr paccMorpeHr-ir Arlccepraqulr <<Irlcc,regonarrue trJrcMerr'r'rroro coc'r'tBa
aluoc{rcpuoro a:}po3oJrl rr no.re roxrroii u rqe rrrpanr,rrori qacrcri'I'aAxrrrcucr'arril)) npI4Ilrt'o
cneAyroqee 3aKrtoqcuue:

Xa,ruQaeua lUoxuua Xypue4NoIIolra B csocfi rrayurrofi Anccep laqlr raoc:reaoBalra

sreirreursr,rii cocrau arl,rocr[epHoro agpo3or.fl ro>nrroil u qeurpa,unoii qaclefi 'faAxur<r.rcrarra.

Orleuu.na pa:6poc KolrrleuTpauun rrxenbrx MeraJuoB B rrccneAyeMoM pefr{oHe r.i creneHr,
3afpt3IIeHHocrLI aruocrlepHoro a3po3onr u roqe rgNerLIMtI MeraJrJIaMH, TaK)r(e Br,lrrBrrra
sxo:roraqecxufi pllcK Ttx(enLIX MeraJrJroB Ha Mecrrryro 3xocncreMy. \4sytwra BpeMerrHr,re
Bapuaj{llu r.{xg.]Iblx Mera,'rnoB r.{ npoBe.[a crarHcrr.I'{ecxuii arraJru3 hx coAep)KaHnrl B

arvoc$eprrofi rlLrJrr{ E noqB.
L{c;Ir pa6olu. tr4cc.rre4ocalrue lJreMerrrrroro cocrana al'uocrfepnoro a)po3oJrrr lr lorrB

rorruofi u qenrpan nofi .rac'refi Ta4lruxucraua.
Ocrronlrrrc 3aaaqu.

1. tr{ccreAoBarr, BpeMerrHbre Bapr4aqr.rr{ Kor{qer{rparlr4r4 TM n aepo:olrr,rroro 3arpr3rrcrrurr
TsxeJrbrMH MeraJlraMu noun rE AA;
I Onne npn..,- ---.IeIIb 3afpr3rrerrriocTrr Teppr.IToplzu IoxHoI-{ u qerrTpanbrrou qacTer.r

r aAlr(r.rKr.IcTaHa TflKe.[LIMI4 MeTa,'rnaMr.r;

3. Br,unHrL llKjrar arrrpollofeHHblx Ii IIpIIpoAHLIX Ircroqrrr.rKoB 3afpt3rrerrut c noMoulblo
xooSrf l.rrluenra n apvar1rLl xorrqertrpaql.rn TM;
4. Oqertarl Bo3Mo)r(IIocrI.i coBMecrrlofo lrcrorr,3oBarru.s Aarrnbrx o lIpr.r3eMIIoM
coAepxanulz 3JIeMeIIToB u rpaexropaii ABrrxerrlts Bo3AyrlrrLx Macc AJrr BrrrB,Terrut
uc'roqnr4KoB 3arps3 eHr4q aruoctfeplr z nout 'fM;
5. Meroaartv crarllcrlrqecKoro fi Kopper.squorruoro aranrr3a rz3yqr.i'rb 3aKorroMcploc lr4

cocrasa TM n aruocrlepHoM a3po3oJre rr floqBax rox<soft z qerrrpa,rr,rlofi uacrefi
Ta4lnuxncraua;
6. Oqesr.rru 3KolrofuqecKr.re puclr.ll u uu4ercr,r pacra TM B nr,uru u fioqBax.



O6renranru rrccJreAoBarrurr ABItr;lvcL aorocrfepulrii a3po3onr, u noqBa Ioltuo.[ r't

qeu'rparr,noii .{acrei TaANNr<ucraua.
MeroAr,r uccreAoBarr[s. MeroAorr,t penrreno$:ryopeclleHTHofo arraJru3a ll3MepeHo

coAep)r(aHre .{BeHa,qrlaru TM (Sr, Pb, As, Zn, Cu, Ni, Co, Cr, V, FezO:, TiOz, MnO). Meroganau
Myn[TnBapliaquotltloro crarllcrl.iqecxofo dRanu3a I.i oqeIIKI{ IlltAeKca 3afprr3lcrrut oqeHel]bl
pa:6poc KoHqeHTparIu[ TM u crenenr sarpxsuer.rrrocru aruoc$epHoii IILIJII{ ll noqn TM.
MeroAou o6paruux rpaerropuii er,rxuenr,r Bo3MoxHLre IrcroqHlrKlr :arpr:ueuttr TM.

llayuru a n n o n n3rr a p a6 or;".
1. CosAaH 6airr aanurrx rro glreMeHTHoMy cocraBy AA lr uoqs roxrtoii u qenrpalsnoii
qactei Taa>nuxzcratIa;
.2. I4:yueur,r BpeMelrrrbre Bapra\r4u coAepr(aulit TM r ariuocrleplloM aspo3one 3a rlepuo.q

2007-2022 r. r.{ B floqBe c 2009 no 2021 r. Onpege,'IeHLI MIZHIZMa,TLHLIe KollqellTpaqtdz TM s
iAA t.l roqBax c rleJrrro orleFrKu BK.]raAa a3po3oJlt B 3afpt3llellue nour TM;
3. Br,rsn:renr,r BKJTaALI aHTpoloreHHbIX a nplrpolrlLrx IrcroqHal{oB B 3arpt3tlellllr{ tro
xosrfQlruuenry Baprraqirn xouqenlpaqufi T;IxeJrbrx MeraJrJroB, Mero.qoM o6pa'lttr,rx rpaerropuii
Bo3Ayrxlrblx Macc BbItB.rreHbI Bo3Mo)nHbre HcroqHI.IKIz :arpr:ueuufi TM;
4. flpoarra,rasuponaHbr creneHb par6poca xonqeurpaqnfi 3JIeMenroB n BapHaqLIIt ux
pacnpeaeneHur Ha repprrropur.r roNHoi u qeu-rpersnoil qacrefi Ta.{xllxncralla MeroAoM

crarr.rcruqecKofo aHaJrr.{3a. Onpe4e:reu ypoBer.rb 3arpr3HellHocr[ aruoc(repuoii nLtrtu u IIoqB

TM c ucrorr,soBarrl{eM Me'toAa oqeHKIz IzHAeKca :arp.rlrlettufi: rf axlop :arpr:lIeIIur (@3),

r{raerc Harpy3Kr.r 3anp.s3HeHrrr (14H3), reoxuuuqecxufi unaerc 3arps3llelIut (I,."o). Bruu:renr,t
sKoJror[rrecKue pucxu (3P) Trxe.]rLrx MeraJrJroB ]r HrrAexcr,I pucxa (I4P) B IIIJIJILI u tlorlBax;

5. O6riapyNerro rroBbrrner{Hoe corep)I(aHlle As, Co, V n npo6ax arvoccfeplloii nLIn[ ropoAa

,{yuau6e u Pb, Cr, Ni, V u MnO n npo6ax AA AiteaaNa, As, Co, V, Pb, TiO2, Sr rz MnO n

npo6ax no.n, Aana orIeHKa Ha ux coAepr(aul.te B cocraBe AA c pauuultoii creneur,Io
aHTponoreHHof Harpy3Kr{;
6. Pacc.{uranr,r xoedrc}aqneHTbr Koppentq}Ilr KolluerlTpaquu TM s npo6ax aopo:o:u u
lrorrB, rrpoBeAerr cpaBIrurenLHr,ri aHanl{3 c ApyrHMI.I peruollaMII.

l'eope rnvccxarr qcruocrr' uccreAoBaIIurr.

- Onpe4e,rerrr.re xoorlrl-ruqueHra Baprraqulr II BpeMeHIrLx napuaquii co4eprxalrul TM n

arvoctlleprrov alpo3one u novB no3BonH,'ro oueuhrb rJJu4tulie aurponorculnlx uotJtcictnui:i tta

oKpyxaro lyro cpeAy (OC) Aasnr,rii pe3ynbrar iraoxer 6ut r, ucno;rb3oBall B reoperllqecKl4x
3aAarrax Mo.4enupoBaHI-it;
* O6Hapyn<errue nrrcoxoii no:ronture:nsofi Koppensqlru Me)I(Ay KollqexrparlzqMu FezOt I.i

Co (0,96), FezO: u TiO2 (0,95 ) n npo6ax AA u sHaqvrerr'Hax IroJloxl.rre:rbHat cnxsr V c Cr
(0,68), Ni (0,66) a MnO (0,76) n novrax yKa3blBaer sa o6uluii rIcroqIII{K e rux :arpr:tlarereii;
- Anaru: AarrlrLrx no 03, I4H3, Ir"o noKa3an B(naA KaxAoro 'fM u :arp.r:IreIruu
aruoc$epuoft nbrJrr.i tl roqB, yqerll KoropLIX uoryr 6snr ]:IcuoJlL3oBa]IbI npu pacrlerax

3arpr3rrerMr oKpyxaloqeif cpeALI;

- Yponrz 3Ko.rroruqecKoro pacKa As (100) n AA.{yuau6e u Pb (83,5) I aruoc{epnofi
nruu Afiea4xa - caMrre Br,rcoKr{e. B npo6ax [oqB Mo IHIIM 3arprI3]II{TeJreM tBJlserct As (855).

B arnocSepuofi nLIrIr Ay[JaH6e u Airsa1]Ka rns. TM xaparrepeu 1'neperlltnii nrIAeKc pl{cKa, Ho

B noirBax o6gapyxeu caMLrfi Br,rcoKrzfi 14P. lannr,re pe3ynLTarbl ueo6xoAuuo llcrotlL3oBarL
npu oLIeuKe 3KoJIomqecKofo cocro.rrHl-It perI4 oHa;

- Tpaerropl4n .4BI.IXeHHI Bo3AyrxlIbIX Macc IIaa rloBepxuocrllo 3eu.:ttl nor<a:a.ra, uro
oclroBIIr,re ucror{rrr.rKLI a3po3onbI{ofo 3arp.rr3rreHI4t TM uaxoAgrcq IIa reppu'l'opux I{etrrpa:rtIrofi
A:uu.

Ilparruvccrart uertIIocrl Ir ccJrcaoBaII utt:
1.llpu 4aar,neitrreM nccJreAoBaHr.rr{ 3arp{3rrerru.a aruoc$epnofi rrlIJIIt ta [oaIB Io)(IIoii 11

qeurpa-nrHoii uac'refi Ta4rtr'rrl4 craHa pe3ynlTarbl npoBeAeHH6tx ItccneAoBatluii tuoryr 6urt'
ucno:rL3oBaH6I B KarlecrBe 6asbr .4aHHrIxi



2. ,{auuue no cfononsrir.r Kor{qerrrpaqr4rrM, <D3, i4FI3 u I,..o TM: Sr', Pb, As, Zn, Ni, Co,
[e2oj, MnO. Cr. V r TiO2 B arMocoepuoii nlr,rn H noqBax rorrrrroi1 r.r ucrr r panll|oii uac rcfi
'fa4nrunucrarra nBJnrorct KprrrepueM crellerl4 3arpt3ueHlit reppnropllu pefliolla;

3. Iloxasauo, qro npr{ MoulrropuHfe gKororuqecKoro cocrorrrur noqBlr peruoHa
cneAyer yqr.rrbrBarb creneHb 3arpr3HeHlircrrz norrBLr rrxeJrbrMrr MerajrJraMr.r r{ BKJTaA

arrTponorgHHr,rx I4cTor{HuKoB, pacnojlo)IteHHr,rx B uccneAyeMoM petr4orre.
4. Mo4eruponauue nepeHoca 3afpr3Herrus Bo3AyrrrHLrMn rroroKaNrrr cneAyer

rrcnoJr63oBarr, npfi B6rsBneHr{rz ucr6isuxon :arpasHerruft .

Ocrrosltste rroJro?rceurrrr, Br,rlrocutnbre tra 3alrt[Ty:
7. CuctewatusecKr4 HccJreLoBaHa lpeMerrras Baprla\r4s coAepxarrur TM n cocraBe AA

.u ttoqrt n fttoro H uetrrpJJrbHoto Ta4Nurcuc ratta.

2. tr4zyueuu oco6eHHocru pacnpeAeneHr{r KoHrIeHTparI[[ TM e roqnax a aruoccpepuou
aspo3one pefuoHa.

3. Onpe4erenu salr6onee onaclrLre 3arpt3nureJrLr noqs u AA peru{olla rlo IrH.{eKcy

rrafpy3r(rr 3afpr3HeHus, rro Hrr.4eKcy feoaKKyMyntqlru.
4. SKororu.recxue pucKu 4r.a As a nr,I:ru flyuau6e u Ainagrta, Art.s Pb n nr,tllz

Aiina4xta, a raKxe As, Pb, V t,r Co u no'{sax peruolla 6r'r:ru cavnuu BI'IooKr{NIH. tr4tt4exc pucxa

,rtng Ayuan6e cocraBr{n 14P=202, Ars Aiiuaa)(a VIP:245, a.qrltr noqBbl peruoua tr'lP:1463,5. llo
I4P As, Pb, Co, Ni, Cr B rrr,lr[, a As a Co B r]orrBe npeAcraBntlo'r rorellru{anbllylo onaclloc'r'I>

Ar{ Mecrrroi 3KocrrcreMbl.
5. B arvocrlepsoii nurrlu Kopperquaa FezO: c Co (r = 0,96) u c TiO2 (0,95) 6n:ru

rro;ro)Kr.rreJrbrro BLIcoKIIMLI. Otroczre.:tt,go cuJlbHa.g ttoJror{r]TelrbrraJ{ cnssL As o6napyxerto c Cu

1r : 0,5) n Sr (r :0,54). qro yKa3LIBaer tta ux o6Iqee rrpoucxox(Aelll4e. B no.{Bax V uueer
3Har{r.rrerbHyo rronoxr4renbnyro Koppenrquro c Cr (0,68), Ni (0,66) u MnO (0,76).

6 C}6nrrrr r-ra ^r*,,.^JpIiI4 BO3AyIIIHbIX MaCC IIOKa3aJILl, qTO BO3MO)ttllLIM14 LIcIOqltUKaM14

TM gn:rnorcr roxrrar qacrr, Tagrxuxucrarra, A<franucran lI IoxHarI qacu Y:6exucraua.
Jlu.rrrr,rii Br{JraA aBTopa: Anrop rrenocpeAcrBerlllo yqacrBoBaJla B IIoAroroBKe

Mareprrara (or6op npo6 AA ra noun, no.4roroBxa npo6 x rpururo-xr.rMHqccr(oMy atraru:y), u

npoBeAeHrrr 3KcrreprrMeHTaJrbnbrx r{ccneAoBauufi, u cra'nzcru.recxoii o6pa6orre pe3yJrr,raroB

anaJru3a r{ cotrocraBireHIiv c nl4TepaTypHbIMr.I AaHHLrMrr, n o6cyx4erruu pe3yn6TaToB. Anropou
nuqrio AaH6r r{HTepflperaqxu pe3ynbraroB r.{3MepeHui, noAforoBner]Lr crarbI.I I{ Te3ucl,I

AOKTaAOB nO MaTepaanaM .4I4CCepTaIIUU.

Anpo6aqun Aucceprarluu u urrt[oplraqun o6 rrcno,rrlos{l rr rr rr cij pc3y,rr,TaroB.
OcrroBrrbre pe3ynLTarLr .qucceprarluoHHoii pa6orr,r 4o:ro)r(errrrr rra ceMIrIIapax O'f14 (r. l{yruan6e,
2019-2022 rr.), na Pecny6rnraucrux u Mex<ayuapoAHbrx xou(repelqurx: Cu,r,rno:uyr.r

rlusnxon Taa>xNxucraua, nocssqeHnr,rfi S5-:reruro aKa.4eMIrKa HAIIT - P. Mapynona (r.

lynrarr6e, 25-26 lo:t6px 2021 r.); II-oii Mex<4yuapo4rroi rrayurto-rpax'r'uuecxoi;i xottcfepertquu
<Po;rr, Neurqrzu-yudurrx B pa3Bllrnu lrayxtr, l.lHHoBauufi u rexsororui> (r. fylrlcratt, 16-20
aurycra 2Q2Ir.); Mexr4ynapo4rroit rrayurro-npaxruqecxofi (68-oit roAu.rIIoii) xou$epellquu,
nocurqeuuoil do4an parnurrr cena, rypI.I3Ma Ii Hapo.qllLx peMecen) (r. flyruau6e,27 u,on6pn

2020 r.); Hayuno-nparruuecrofi roudreperrquu <Po:rr' MonoaLrx y,rdlr6lx B pa3Bnrllu IIayKLI,

r{rnroBaur4r4 u rexrrororufi> (r. [yuraH6e, 22 ot<rx6pr 2020 r.); VII-oii nextgyuapoluoil
xoH$epeuqnr.r <Coupeuennr,re rpo6:reur'r Qusut<lr> (r. !yuan6e, 9-10 onu6pr 2020 r'.);
Merxgylrapo4noii uayvno-npaxruqecroii xou$epelquu <llepcnerruna pa3Blrrut IIayI(I4 I'I

o6pasorauur> (r. /]yuarr6e, 27 -28 uon6pn2019 r.), MexrAyrrapoArroM cr.tuu03HyJ{e "flpo6reut'I
rr BroraA ecrecrBerrlro-MareMarrrqecKr.rx HayK B pa3BLITIze veAuqr'trr't" (r. l{yurarr6e, 25 uost6px
2022 r.); XV-ueN4yuapo4uoit uayruo-rparrnuecrofi xoutfepen4un MoJIoAI'IX y.reI'ILIX u
cryAerrroB foy TfMy uu. A6ya,ru u6uu Cuuo, nocn.sxrerrrroii ro.4aM pa3rll.i'tult cenal ryplr3Ma
u rrapoArrbrx peMeoen (r. ,{ytrau6e, 24 anpenn 2020 r.), VIII-ofi ueNgyrlapo4troii xont|tepetlqr,tlr

<Conpeuenrrne npo6reur,r Qusurcu> (r. ,{yurarI6e, 2l-22 oxrx6pn 2022 r.); X-oii uayuno-
npanrr.ruecrofi xorrrf epeurlrlu <<JloMonocoscKr4e qrerruf,)), nocnrnlerrrroii 75-rcrnro IIo6eAr'I s
Beraxofi oreqecrseHHoft Boffne (r. [yuiarr6e 25-26 cevrt1pt 2020 r.); PeorySlunaucxo)i



HayqHo-lpaKTuriecKofi KoHoepeHrlrru, [ocB.{UeHHoIi ABaAIIaTTIJIeTT{ro r{3yqeHlzfr 14 pa3BLrTE ]

ecrecrBeHHbrx, ToqHr'rx Mrr MareMarv TIecKLIX HayK (r. ,{yutan6e, 28 onrx6px 2020 r.);
Pecny6lrxaucroft nayvuo-npar<ruqecroii xouSepenquu nocuqelttlofi <flna4qaruleruro
v3yqer lt u pu}B'Lr"tvfl ecrecrBeHllLlx, ToqHbIX u MaTeMaTIrqecI([x IIayK) IIa TeMy

<Conpelreuur,re npo6neMLl {llslrKla xonAeIbIrpoBaIIIIoe cocro.sHue v trl\ep:,ras Qnauna> (r.

flynrau6e, 19 $elpam 2020 r.); Pecny6rur<aucxofi xayvuo-npaxrn'{ecxoii xou$epellqau
rocn.aulettrroii <.{nagqarulerzlo t43yqeHu{ h pa3BV tptfl ecrecrllclttll>rx, 'loqHbIX LI

MareMaruqecKr{x rrayK) ua reNry-"' ((ga:rag rf N:ut<tl B pa3BLITIiu coupeueurloil TexHliKH rl
rexHorrorru)) (r. XyaNaua, 16-L7 vapra 2023 r.)

Ony6nuxooauue psyna,mamoe duccepma4ua. llo pesyllraraM Al.iccepraquouuoii
pa6orrr ony6:rzxosauH 20 HayqHbIX pa6or, n r.\. 6 crarefr. B pellen3l4pyeMbrx xypua:rax BAK
rrpr.r llpe:a4enre Pecny6:rrxz Taaxut<ucran.

Cuucorc rIy6ruKaquii aBTopa IIo reMe AIlcc€praIIItIr
Cratsu, orly6,rurconartrtble B IIayqllbtx xyplraJrax, peKoMe IIlIyelttEIx IIAI( IIplr

pen4gIIre Pccny6.ruxu'l'agxurcucrarr :

[1-A], Xa.rrurlraena, III. X. Bapuaquu coAep]KaHrir rrr)KeJrr,rx tr{e'raJrjroB r} IIbIJIgBoM

agpo3one ton<ttofi u qeurpa,'rlnoii qacreft Taa>xuKucraHa / III. X. Xa,lur[aena, C.
tD.A6ayn:raen, B. A. Macron, M. H. Paxuaron // Onrnna aruoctlcprr n oncarla. - 2022. -T.
3 5. - Ns 08. - C.632-637 . DOI: 1,0.1 53721 A0020220806.

[2-A]. Xa,ur{aena, III. X. Crarucrr,l.{ecxuil atra.[u3 r.rrx€rLIx MeTaJIJIoB B rIr,InI4 ropoAa

/{yruarr6e u Aitnatxa IIII. X. Xarnr}aena, C. @. A64yllraeu,,{. C. Ulepr'aarou, B. A. Macros//
Bccrrrrrm 'llly. - 2023. - J\b1. - C.133-148

[3-A]. Xalrr{acna, IIL X, T.sNe.nr,re MeraJr.rll,r B noqBax rorxuoii r.r qellrpaautof uacreii
TaANuxucrana / III. X. Xa,rurlaesa lMsnccrufl.IlAllT. -2022. - Xrl(186). -C.ll-77

[4-A]. Xa,ru{acna, III. X. Tqxterure MeTaJIJII'I B cocraBe aruoccfepttoro a3po3o,1t Ioro
qeurpa,rr,noil qacru TaaxuKlzcrasa / III. X. Xa,rn{acna, C. <D. A64yn:raeB, B. A. Macron, O.
Paxzuu, E. tr4. Ha:apon llVlznecrus IIAI'IT. - 2019. -Il!4(i77). - C.63-69

[5-A]. Xa,ur<faeBa, III. X. CogepNaHue rqxerbrx MeTaJIJIoB B nrIJreI]oM a3po3one

roNsoii u qeurpa,rruoii uacrefi Ta4munucraua I lU. X. Xa.nuQaeBa, C. O. A6gy:tlaen, B. A.
Macron // Becururc TIIy. - 2020. - Ns2. - C.l39-149

[6-Al. Xa"ru{aena, IU, X. 3arpr:rrerru.r roqB Tr)KeJrbrMn MeraJrJraMu roro-qetrrpa-nrrto)i
qacrn TaANur<r.rcraua / IIL X. Xa.nur[aena, C. @. A64yn:raen, B. A. Maclon l/ Yqetr'te sanuct<Il

foy Xfy uu. ara4euuxa E, fa$ypona. - 2020. - .}l!3(54). - C.25-32

Crpyxrypa lr o6renr Arrcceprarluu. ,{uccepraquounas pa6ora cocrour LI3 BBeAerI[t,
r{gTbrpex fnaB c no,4pa3ae.rraMIl, 3aKrroqerrut, cn}icKa IrcrloJllgosarrrroii nI.ITepaTypbI Ir
uroccapu.s. ,4uccepraquossax pa6o'ta rr3Jrorrer{a ua 121 crpanrqax KoMnLIoreplroro reKcra, Lt3

ur.rx 21 ra6ruq, 46 pucyuxa u 137 6u6tuorparfuuecxux ccr,rJloK.

flepnal rJraBa [peAcraB rs.er aHaJrurnLrecxnh o6sop nrrreparyprr 14 nocrarroBxy 3aIaqLI

.ar.rccepraqrroHrroil pa6orrr. ,{aua rparr<a.r xapaKTepr.rcrr4Ka o 0u3I4Ko-feorpaQt,tqecKlrx Li

KJruMarur{ecKLIX ycJIoButx r.tccle4yelrofi Tepplrropnrr. Pacciuorpeur,t nureparyprrLre 4arlrrr,re o6
glreMerrrr{oM cocraBe arruocdrepnoro agpo3om u roqB. flpe4cranrerrrr cBoiicrsa r.I

pacflpocrpar{euue TM n flpupore. I4srorreur,r npo6lelru 3afpr3HeHrznr)re.]rr,rMn McralrJraMlr
npupo4noit cpe4u. ,.{au o6:op pa:ruvHr,rx xraccuQnxaqui AA n 3aBr{crrMocrr.r or r.rx pa3MepoB

u flpoucxox(Aellut. floxa3au6r npeAbrAyrrlr{e r]cc-rreAoBaHur rro sJreMerrrrroMy aualvsy AA z
noqs. B qenoM, [epBarr rnaBa orpaxaer HayqHrre pa6orrr u ucclreAoBar]rs n o6racru
lreMcnlrroro cocraBa arMoc$eprrrrrx a)po3oneii H noqs.

Bo nropoii uraBc orrlrcaHr,r cnoco6r,r u Mero.qlrKa or6opa npo6, npo6onogroronxa AA n
no.rs. O6T,eKraM[ Ars uccreAoBaunit cly>nula At,rcrrepcribre c]icreMrr: a'rrrrocc!eprrrril a3p03onr)
u rrorrBa. C6op npo6 agpo3oJrr r.r rtoqB [poBoAr4nc{ corpyAHrarauu :ra6oparopuu $u:nxu
aruocQepr,r <DTtr4 uu. C. V. Vuapona HAI-{T c 2007 no 2022 rr. I-Ia rcppuropull ro)r(Horo u



qeHTpanr,Hofo Ta4>nuxucrana co6paHo r.i npoaEanu3upoBa o 244 npo6 (125 npo6lr aopo:orx u
I 19 rpo6u nouu).

[Iogpo1vo o ucarra MeroAHKa c6opa, Tparrc oprnpoBKrl xpa e uu lpo6. [IpnBeIe bI

Kooplurraru lrecr or6opa npo6 AA a roqB. Onucarra 3Kcnepr.rN{elrairLnarr ycraHoBKa.

Korrqerrrpaqzu TM (Sr, Pb, As, Zn, Cu, M Co, Cr, Y, Fe2O3, TiO2 u MnO) onpeaensnr{cb
MeTOAOM penrrenoQlyopecrleHrHoro aHaju43a Ha BOJUTO-.4nCnepCIlOHHOM

peurreuoduyopecqelrruoM cneKrpoMerpe (CIIEKTPOCKAH MAKC-G) (OOO
(CIIEKTPOH), r. Caurr-llerepfupr), u la6oparopull $u:rzru anroctfepr,r <DTI4 FIAI-IT.
Orucarrrr crarr.rcrlrqecKr.re MeroAlr aHart43a coAeplKaruq TM n cocrane alrvocrpepnoii nr,r:ru u
rrovl. flpe4craulelrr,I MeroAr,r oqeHKr.I crenerrr{ 3arpq3rrerrur.

. B rpe'lber"r rJraBc npe.qcraBJreHLr BpeMeHHr,re Bapva\uv KoHrIeHTparI[u TM s AA u
rounax. flpu accJreAoBarruu coAeplr(aHus TM nepnoro Knacca onaolrocrn r npo6ax AA u no.ll
Io)I(Hofo Ir IIeHTpanbIIoro TaANur<zcrarla caMrle BbIcoKHe KoIIueIITpauuu cBurrqa, MLrrrrrrrKa r.I

rrr{Frxa B AA o6uapyxerrbr Ha reppuropuu Aiina4rxa. B npo6ax noqB MaKcaMa,'ILHLIe

Korrqerrrparluu cBrlrrqa lr qnuxa, sa$urcupoBarrr]r rra reppr{Topur.r IITC N91 r. lyuran6e r.r

Mr,rur,rKa n sanaguofi qacrn a:rroMrrHr4eBoro 3aBoAa (TAJIKO). Moxlo lpe4roJro)nr4rL, qro
ocrroBrrr,rMu HcroqrruKaMr4 Pb, As u Zn, usttrttolct, nrr6pocrr STux npeAlpH.srrlH.

B vcleeptoli rJraBe npr{BeAeHbr pe3yn6TarLr Mynr,Tr.rBaprraquorrrroro c la lr4c lnqecKofo
auaru3a Korrqer'rrparlxu 'lM, 4anrrne Koppenfluuol l l Loro analrr{3a u cpaBrru'relrLrroro aHaJru3a

coAeplr(aHr'rr TM s AA u notrBax rolxHoro s qerrrpanbHoro TaANuxncraua rr Apyrux perliolroB
vllpa. Crenertl sarplsuerruocru AA u noqn oqerrelrr,r no HrrAeKcal\r tarplrtrrerrnii, nprrBeAerrLr

o6parrrrre rpaerropuii no:4yurHLrx Macc c uav6oruurulr co,4eplKarrrreM oco6o olacru,rx TM.
l] garc.nloqetrun rrcpeqrlcrerrbr ocrroBrrr,re pc3yJrr,Tarbr Aucccprarlrru.
1.Cr{creNra'rrl.recr(r4 r4ccJreAoBaHa Bapr{aqur coAepxaHur TM s AA u roirBax rorxnoii r.r

qeurpa,tuof .{acrefi TaAxuKzcrasa. Caur,re rLrcoKue KouueH'ipaq}iu As (195 ur/xr), Pb (232,3
ur/xr) u Zn (685 ur/xr) naiigeur,r n upo6ax AA c reppuropuu Afisartxa. Caur,re rlrcoxue
Korruerrrpaq[u s'r'ux TM B rroqBax 6rrru saitaerru r npo6ax r.i3 rlerrlpanbrroii uac lu
TaAxunucraua. Marcuirra:rrna.r Korrqeurpaqr4fi As B no.rse npeBrrrrrae'r' l1l{K l 130 pa:, Sr r 17

pa3, ocranr,rrLre TM uermue, qeM B Aecsrr, par [1-A, 3-A, 4-l\,6-4, 8-A, 9-A, 10-A,11-A, 17-
Al.

2. Brrcoxue craHAaprubre orKJroneur.rr colep)<aHr.rr TM (r<por,re 'f iO2) yxersuriuo'r la
uzpoxrlfi pa:6poc xouuenrpaquil n AA u noqne peruoHa. Acuuuerpuu pa:6poca Ats Ct, Zn,
As, TiOz, Sr, Fe2O3, Pb n nr,rru, a Ni, Co, Cu, Zn, As, MnO, Sr, Fe2O3, Pb B rroqBe Bbrrrre

eAullurrrrr, To ecrl KoHIIeIITpaII[Ir grlix gJIeMeIIToB noJIoxLITeJIr,Ho oMeII]eIILI n cropolty 6olee
III.i3I(Itx 3HarleHun, g"fo noATBepxAaerct 11 TeM, qro I,lx MeAr.rarrbl NrerLIIre ux cpeAr[rx
xouqerrrpaquii. Aculruerpur.r pa:6poca arur TiOz u Cr n rro'rue u V n rrr,r.rru 6rru:ru ny:rro, a
acnMMe'r'pur pas6poca Cr a MnO B rrLrlrr{ orpr{rlarenlHa, T.e. Korr(errrpar(lm lrux TM
rro:ror(r.rrerLfio cMerqerrLr n cropolry BrrcoKux 3uaqerrr4fi [2-4,5-A,6-A, i2-A,14-A, 20-A].

3. Oruourenue cpeAHux co4ep>xauufi Zn, As u Sr x ux fll{K Br,rtrre carlrrurtLr, To ecrb
nor{Ba peuloga 3}raqr.rreJrbHo 3arpr3HeHa 3rr.rMn TM [6-.4, 14-A, 15-A, 19-A].

4. Kouqenrpaquu As, Pb, Zn, MnO, Sr, TiOu, V, Co a nLrnu ropoAa l{yurau6e, As, Pb,
Zn, Sr, TiOz, Cu s nbrru AiisaANa u As, Sr, Pb, Fe2Oj, MnO, Y , Co, Zn u Ni n noqne ror(a3a-rur
Br,rcoKyro !r3MeHqllBocrb, qro yKa3r,rBaer rra ulrerrcr4Brroe arrponoferrrroe Bo3.l1eiic tllue.
I(orrueurpaquv FezO:, Cu v Cr n AA ,{yruan6e u Co, V, Ni, Mno, Fe2O3 n r;rnrz Aiua4nta
u3Mel.[Jrr4cb ),N{eperrro, ro ecrb aHTponorerlraur Aerrerr,uocrL BJIl4ter IIa ttux [2-A, 20-A].

5. llo r[arropy :arpx:ueuufi (@3) n r<nacc oqeHb cr.rJrbrrbrx rarprllnre:refi 6rr.na

orrrecell,l As, Co, V n npo6ax aruoc(reprrofi nrrru lyruall6e u Pb, Cr, Ni, V, MnO u AisaANe,
As, Co, V, Pb, TiO2, Sr u MnO B roqBax. CyAx no urrAeKcy rlarpy3xlr 3arpJI3IIeIIlirI norlB,
pefr.roH oqeHb cr4.tbrro 3afps3ueu As, Co, V, Pb, TiO2, Sr u 3rtaqute:ruro 3arpl3rlell Zn u Ni.
Hau6oirLurfiii I4H3 6rra o6uapyNen s AftuaaNe arr Pb (14,3) u V (20). B o6onx peruorrax I4lJ3
s AA ar.s ncex TM Br,rme eArzHur.Ibr [1-A,2-A,3-A, 4-A, 9-A].



6. ,{anulre no HrrAeKcy reoaKKyMyJnq[H [oKa3aJrr],.{ro Afisarx cuJrr,no 3arprr3HeH

cneAyorql-IMl{ sJIeMeHTaMLI: V, Pb, Cr (3<I."o{ 4). B r:racc or yMepeH}Ir,x Ao cr4;rblrblx

sarprsrrurerefi norarz As, V Ir Co s nuau .{yuan6e z MnO e npo6ax nr,uu Afina4rxa (2<I,"o

S 3). tlo r'rnAeKcy reoaKKyMyn.f,qr.rlr Pb qulrHrrii 3arp.r3uureJrr, uoqn. TiOz, V, Co n As
orHocrrct K rpylne cITJIbHbIX 3afps3Hl.ITenefr !I I4rITeHcnBHo HaKaTIJILIBaJIT{CL B rroqBax perr.roHa

12,6,12,20-Al.
7. B nr,rnu Afiitaa>xa As nqnal B KJracc (cpeAHero noreHqr4aJrbrroro gxororuqecx[i

pr.rcKa), a Pb n nrlru Aiina4Na u As n npo6ax.{yuau6e Aaer (3uaq\4 'r'eJU,rrLrii roreHrllra[
3KoJroruqecKoro pzcra. Pesymraru 3P n noqsax Bapr,r{poBairr.ic6 or 3,75 Io 855, r.e. As z Co

_ ornocsrct K fpynne BbrcoKoro rroreHqrraJrbHoro pucKa, Pb u V uNreror :Haqure,'rrurri
rrorelrquarr puu<a [2- A, 20 - A].

' 8. I4n4erc pucra 4.nr lyruau6e cocraBrrrr UP:202, a .4rq AfinaANa I4P:245. B lyuran6e
nau6orrnuafi BKnaA B I4P 4aror As (49%), Co (16%) u Pb (14%). B npo6ax nr,ua Ailna4na
rrau6orr,umfi BKrraA B ZP aaror Pb (34 %), As (19 %), Co (13 %) u Cr (12%). I4u4erc pucxa
TM n npo6ax roqr roxuofi lz ueHTpanr,Hofi qacrefi TaAnnKricrar]a cocraBr4l tr4P:1463,5. B
rroqnax nau6om,rurre Bxrraabr s ZP Aaror As (59%), Co (22%), Pb (8%) u Y (7%). flo tr4P uoqr
As ti Co fiBJIfiIorcfi ocrroBl{LlMr4 3arpfl3Hrrrolrr{Mr{ BerqecrBaMr4 B r{ccneAyaMoM pef}ione [2-A,
20-Al.

9. O6uapyNena BbrcoKzur nonox(rrrenbHaur Koppersrlr4-s n AA ronqeurpaqufi Fe2O3 c Co
(r:0,96) u c TiO2 (0,95). OrnocureJrbHo cr.tJrlrrar noJro)Krr reJrLHarr cs.rsb As c Cu (r:0,5) u Sr
(r : 0,54) yKa3r,rBaer ua ux o6rqee npoucxoxAeHr4e. Kouqeurpaqu.s V s noquax nl4eer
3Haql4renbrryro norro)KurerrLrr)'ro Koppenrqnro c Cr (0,68), Ni (0,66) u MnO (0,76) [l-A,2-A, 6-
A, 14,A1.

10. flo 4aunuM pacqera o6paurrx rpaexropui Bo3a).rrlH6lx Macc, Bo3Mo)r(HbrMr4

ItcrorllII4KaMu :arp.rsuenuii AaJrr,Hero [epelloca qBrsrorcr rorxulrfi Ta4rxuxucran, Arfranucrar.r
n ror Ys6exzcraua [1-A, 4-A, 10-A].

Pa6ora coornercrByer cnequanlnocru 25.00,30 - <<Mereopo,norutr, KJrnNta'r'oJrorurr,
arpoMereopoJtornq>. OcHoBHbre granbr pa6oru, B6rBo.q6r u pe3yJrr,Tarr,r [peAcraBneHLr B

anropeQepare. Ony6:urxorauur,re aBTopoM pa6oru Aocraroquo rroJrrro pacKpbrBaror
coAep)I(aHI,Ie AItccepTaIIiroHHof o uccJIe,4oBaIIltr.

flraccepraquouu at pa6ora coorBercrByer nceru rpe6onauzqN{ floroNenus BAK
Tagrxuxr.rcrarra, rpeAt{BJrseMbrM K KaHAHAarcKr.rM .4uccepraqusu. Aurop Alrcceprarluu
Xarr,tQaena LUoxuua Xypnre4Nouonna 3acJryxr4Baer fipucyxleHrzs yueuoft crenerru loKropa
Qr,roco{ rza (PhD) (Qu:nro-uarenaaruqecKnx rrayx) no cneqrra,'lrlroc rr4 25.00.30 -Mereoponorux, KJlHMaroJrorur Ir afpoMereoponorr{r B Aucceprarlr4olIIroM conere 6ll. I(OA-055
npu <Dasuno-'rexHr,rqecKoM nHcrrrryre rzu. C.Y. Vrrapona Haquosa-nrqofi aKaAeMr{u HayK
Tagxuxucraua.

3ar<rto.IeHlle nplintro Ha 3acenarvru pacrtrlipeHlroro rlusuuecxoro ceMr.ruapa (Du:uxo-
rexHr-rrrecKoro ullcrur)"Ta uM C.Y. Ylrapona Haqlroua,rr,uoft aKa,qeMr.in uayr Ta4xur<llc.r.aua.

flpucy'rcrroraro Ha 3aceAaHur4 qeJroBeK. Pesy:rt,rarr,r roJrocoBanIzr: <<sa>> -34_qe;roBer(al
(nporuB)) - EgL (Bo3.qepr{anocb ) - gg!, npotor<o:r No lor <24> vas,2024r. "

flpe.4ceAarenr, pacIrrupeHHoro Su:uuecxoro
ceMr.ruapa, r.Q.-u.rr., 4oqenr

Cer<perapr pacrrrvpeHuoro <f l.r:uvecxoro
ceMr.rnapa, x.{r.-u.u.

flo4nucu x.Q.u.n. Aorlerrra Xomlypo4ona @ r
r.r!.u.n. IOnyconoii C. saneparo,

Haqa,rrur.rr< OK OTI4 ur',.r. C.Y. YMaposa HAHT
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