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Maxanaoa Kapakon waapeinbii monypaxmazel d1eMeHmmuk
Kypamul 6010HYa dHcvitibinmuikmap 6epuncen (Mn, Ni, Co, Ti, V, Cr,
Mo, W, Zr, Nb, In, Cu, Pb, Ag, Sb, Bi, As, Zn, Cd, Sn, Ge, Ga, Yb, Y,
La, P, Be, Sr, Ba, Li, Ta, Th, U, Au, Sc). Konmpondyx aiimaxmap-
ovin bacvimoyy 6enyey Ti, Cu, Ag, Zn konyeHmpayuaniapuitvin mo-
MOHOULY MeHeH MYHO306]106pY AHbIKMAN2AH, OVl MUKDO3IeMeHN-
mepoun azaiblutbl JHcepOut YCmyHKy kammapwinoa oatikaram. Ko-
4ONOPOYH KeCUNUUMEPUHOE HCOTl KbIUMBLIbL KON DONIZOH diceprepoe
KOHMPONOYK Oexz2ddsiee CanbluumulpManyy KOp2oulyHOYH KOHYeH-
PAYUACLIHbIH KOOOUYULY AHLIKMAN2AH, OVl AHbIH AUIAHA-4OUpe2e
JHCAUNBINEAH MEXHO2EHOUK OYIaK SKeHOu2U Kopcomyn mypam.

Hezuszeu co300p: monypax, snemenmmuK Kypambl, Kypambl,
KIIapK, KOHYeHMPayus, aiilaHa-4eupe, MUKposieMeHmmep.

B cmamve npedcmasnenvl pesynomamol 31eMEHMHO20 COC-
masa nous 2. Kapaxon (Mn, Ni, Co, Ti, V, Cr, Mo, W, Zr, Nb, In, Cu,
Pb, Ag, Sb, Bi, As, Zn, Cd, Sn, Ge, Ga, Yb, Y, La, P, Be, Sr, Ba, Li,
Ta, Th, U, Au, Sc). Ycmanosneno, umo 0ns 601buUHCMEa KOHM-
POTLHBIX YUACMKO8 XapakmepHo cHudicenue konyenmpayuil Ti, Cu,
Ag, Zn, umo ceudemenbcmayem o npoyeccax 8blienauu8anus Oan-
HbIX MUKPOIIEMEHMOB U3 BEPXHUX 20pU30HMO8 nouewl. Ha nokans-
HbIX YUACKAX NepecedeHuil Yauy ¢ UHMEHCUBHbIM OBUNCEHUEM d6-
MOMPAHCNOPMA XAPAKMEPHO YEEeIUYeHUEe KOHYEHMPAyull ceuHya
OMHOCUMENLHO KOHMPOLLHOZ0 YPOGHS, UMO CEUOCMENbCIBYeNn O
MEXHOSEHHbIX UCTOYHUKAX NOCMYNIEHUS. €20 8 OKPYICAIOUYI0
cpeoy.

Kniouesvie cnosa: nousa, snemenmuulii cocmas, cooepaicatue,
KIAPK, KOHYEHMPAayusi, OKpYy#caowas cpeoda, MUKpOILeMeHMbL.

In this article was presented the results of the research of the
elements’ concentration (Mn, Ni, Co, Ti, V, Cr, Mo, W, Zr, Nb, In,
Cu, Pb, Ag, Sb, Bi, As, Zn, Cd, Sn, Ge, Ga, Yb, Y, La, P, Be, Sr, Ba,
Li, Ta, Th, U, Au, Sc) in the soils of Karakol city. It has been
established that the vast majority of control areas are characterized
by a decrease in the concentration of Ti, Cu, Ag, Zn and were indi-
cated the processes of leaching of these trace elements from the up-
per soil horizons. Increasing the concentration of the lead was found
in places with heavy traffic at street intersections; it is typical rela-
tive to the control level and was indicated as a technogenic sources
which entries into the environment.

Key words: soil, element concentration, content, clarke, con-
centration, environment, trace elements.

TspKenmble METauTbl OTHOCATCS] K IPUOPUTETHBIM 3a-
IPSI3HSIOIIUM BELIECTBAM OKpYXKAlolel Cpeibl, MOCTy-
MAIOUINE U3 NPUPOAHBIX U TEXHOTCHHBIX HCTOYHUKOB, OHU
B KOHEYHOM HUTOT€ MOMNAJAl0T Ha MOBEPXHOCTh IIOYBHI,
JaTbHEeHNIas cyap0a KOTOPBIX 3aBHCHUT OT €€ (PH3HKO-XU-
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MHYECKHX CBOUCTB. [Ipoo/mKuTeIbHOCTh IPeObIBaHMs 3a-
TPSI3HSIOIIMX KOMIIOHEHTOB B MOYBaxX ropasno OoJblIe,
4eM B JIpyrux o0bekTax Ouocdepsl, ycTaHOBJIEHO, YTO 3a-
TPA3HCHUE MTOYB TSXKEIBIMHU METAIIIAMU, IPUBOJUT K JJTH-
TEIIFHOMY HaKOIUICHHIO WX B TOYBE, CO3JaBas IOTCH-
[IUATFHYIO OTIACHOCTH TSI OKpY>Katomen cpempl [1].

Vcxons U3 BBITIIE H3TI0’KEHHOT O, HAMH OBLIa ITOCTaB-
JIeHa eJTb M3YYUTh OCOOCHHOCTH YPOBHEH HAKOIUICHHUS
TSDKEIIBIX METaJUIOB B moyBax T. Kapakoi. OcHOBHEBIE pe-
3yJBTATHl OBLTH MTOJYYCHBI B paMKaxX HAyYHOTO MPOEKTa
MunucrepcTBa 0OpazoBanus 1 Hayku Kbipreizckoii Pec-
MyONMMKH: «IKOJOTMYECKUE ACTEKThl YCTOWYNBOrO pas-
BuTHs roposa Kapakosm» 3a 2019-2020 rr. u 066111 1011071-
HEHBI pe3yJIbTaTaMH MOHHMTOPHHIOBBIX HCCIIEIOBaHUM,
BBINOJHEHHBIX B 2022 roay.

Matepuan u mMeroabl ucciaegoBanuii. CormacHo
JUTEPaTypHBIX JaHHBIX, 171 T.Kapakomn xapakTepeH Kami-
TaHOBBIN THIT MOYBHI [2]. Hamu ObUTH BBITTOTHEHEI pabo-
THI 110 OTOOPY TpoO MoYB Ha |1 KOHTPONBHBIX IMyHKTAX
(KIT) B uepTe 1. Kapaxodi. B kagecTBe KOHTPOJIST OBLIH HC-
MIOJIF30BAHBI TIOKA3ATENM AJIEMEHTHOTO COCTaBa TOPHO-
JOJIMHHBIX KaIUTaHOBBIX MOYB T'OCYJapCTBEHHOTO IpHU-
poasoro napka «Kapaxoi». [Tonessie paboThl, BKIIOUAIN
B ce0st n3MepeHne reorpauuecKux KOOpIUHAT, MapKH-
POBKy 1po0, doTorpadupoBaHre MECTHOCTH U pabodynx
npoueayp Ha otnensHbix KII. Onpenenenue koopauHat
BBITIOJIHSJIOCH Ha KayKI0M 00CJIelyeMOM IYHKTE C TIOMO-
b0 crryTHHKOBoro GPS-mpuemanka. MeTooM KOHBEp-
Ta ¢ kaxaoro KI1 6suti 0ToOpaHbl 00beMHEHHBIE TPOOBI
mouB ¢ ropusoHTa A (0-20 cMm), a Takxke OBIT 3aJI0KEH
MOYBEHHBIN pa3pe3 A0 rayounsl 120 cm. OTdop mpobd
nmouB npousBonmics coryacHo 'OCT 17.4.4.02-84 [3].
OnpeneneHne THKENBIX METaUIOB B MpoOax MoUYB OBIIO
NPOBEJEHO METOJOM CHeKTpaibHOro anaimiza B [T1
«UenrpanbHas yaboparopusi» Ipu MUHHCTEPCTBE NPH-
POIHBIX PECYpCOB, SKOJOTMH M TEXHHUYECKOTO Ha/A30pa
KP. s cratuctnueckoid 00pabOTKH AaHHBIX HCIIOJIB30-
BAJICS MTAKeT NPUKJIAAHBIX porpamm Microsoft Excel.

Uucnennsle 3HaueHUs Qakropa 3arpsisHeHus CF
ObLTH BEIMHCIEHBI T0 crenyromei popmyne: CFi = Ci/Bi,
rae, Ci — KOHIEHTpaUsI XUMHUIECKOTO DJIEMEHTA B HiCCIIe-
nyeMoM o0bekTe; Bi — 6a3oBas KoHIeHTpanus (KjIapk B
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peruone) nanHoro 3nementa. [llkana CF Bkirogaer cie-

nytomyto rpaganuio: CF<I — oTcyTcTBHE 3arpsi3HEHUE,
1<CF<3 — Huskoe, ymepeHnoe 3arpssuHerne, 3<CF<6 —
3HauuTeNbHOE 3arps3HeHne, 6<CF — odeHb BBICOKOE 3a-

rpsizHeHUE [4].

PesyabTaTsl 1 UX 00cy:KkaeHHe. DIEMEHTHBIN coc-
TaB mo4B ropoja Kapakoun npeacrasieH B Tadiuie 1, kak
BHIHO U3 PE3YJIbTATOB, KOHIICHTPAIMH OOJBITHHCTBA TSI-
skenbix MetauioB B mouBax KII r. Kapakon naxonsrcs B
npezenax eCTeCTBEHHBIX YPOBHEH.

Tabruya 1
JyeMeHTHBII cocTaB nmous I. Kapakou (2022 r., Mr/kr)
Mn Ni Co Ti \ Cr Mo
1200 35 6,5 3500 105 60 57
900 - 1500 30-40 3-7 3000 - 4000 90 - 150 50-70 5-7
W Zr Nb In Cu Pb Ag
<30 135 <12 < 30 62,5 0.35
120 - 150 30-30 40 -85 0.3-04
Sb Bi As Zn Cd Sn Ge
<50 <2 <300 30 <30 ﬁ <1,2
30-30 2-5
Ga Yb Y La P Be Sr
i i 30 <120 <2000 <2 ﬂ
3-7 3-3 30-30 200 - 200
Ba Li Ta Th U Au Sc
ﬂ L <1,2 <120 <0,5 <5 <20
200 -200 1.0-1.0

Ilpumeuanue: B qucnurene cpeHee 3Ha4CHIE, B 3HAMEHATEIE TIpeei KojleOaHui

Puc. 1. Cpennue 3HaueHus daxropa 3arpasHenns (CF).

IIpu comocTaBneHNH pe3yIIbTaTOB MOHUTOPHHTOBBIX MICCIEIOBaHUH, BEITOHEHHBIX B 2019, 2020 romax, ¢ pe3yisb-
taramu 2022 roxa, ans 6onpmHCTBa KIT 1. Kapakonm ycTaHOBIEHO CHYDKEHHE KOHIIEHTPANWK THUTaHA, MEIW, IUHKA U
cepelpa, YTO CBUACTEIbCTBYET O MPOLECCAX BBIIICIAYUBAHUS JAHHBIX MHUKPOIJIEMEHTOB C BEPXHETO FOPU30HTA TTOYBbBI
(puc. 2, puc. 3).
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Puc. 2. Conepxxanne meau B nousax r. Kapaxon (2019, 2020, 2022 rr.)
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Puc. 3. Conepxanue muHka B mousax I. Kapakoin (2019, 2020, 2022 rr.)

W3 nmutepaTypHBIX JaHHBIX U3BECTHO, YTO OJHUM U3
TEXHOTCHHBIX MCTOYHHMKOB ITOCTYIUICHHS CBUHIA B OKpY-
KATOITYIO CPey SBISIETCS BBIXJIOIHBIE Ta3bI ABTOMOOMIIb-
HOTO TPAHCIIOPTa, PabOTaIOIETr0 Ha dTHIIUPOBAHHOM OCH-
3WHE CcOoNepKalWii TpHCaaKy TeTpasTwicBuHel (Pb-
(CH3CH;)4). B xoHEeUHOM UTOTE CBHHEI] MOMAaeT Ha I10-
BEPXHOCTH ITOYBHI K MOYKET aKKyMYJIMPOBATHCS B HEH ATTH-
TeabHOE BpeMs [5, 6, 7]. YBelnueHue KOJIUYECTBA aBTO-
TPAHCIIOPTHBIX CPEICTB U MHTCHCUBHOCTH MACCAXHUPO- U
IPYy30MepeBO30K B Mpeeax ropoja, CocoOCTByeT 00Ib-
IeMy BEIOPOCY BBIXJIOITHBIX I'a30B B aTMOC(EPHBINA BO3IyX
Y HAKOTUICHHIO CBHHIIA B BEPXHUX FOpHU30HTaX mouBbl. Co-
IJIACHO psAa WCCIENOBAHUM, MPOBEAEHHBIX B YCIOBHUIX
BOCTOYHOTO IIpHHUCCHIKKYIIBSI €CTECTBEHHBIH YPOBEHB CO-
Jep)KaHUs CBHHIIA B II0YBE BapbupyeT B mpexaeine 7-40
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MI/KT, TIPU cpeliHeM 3HaueHun 23,14 mr/kr [8, 9].

['mrneHnmyecknM HOPMAaTHBOM [UIS CYTJIMHHCTBIX
moyB ycraHoBieHa O/IK - 130 mr/xr [10]. KorrpomsHbiit
ypoBeHb copeprkanms cBUHIA cocTaBm 20-30 mr/kr. Co-
JiepKaHKe CBHHIIA B IToYBax I. Kapakon BapsupyeT B mpe-
nene 40-85 Mr/kr. YBenuueHrne KOHIIEHTPAIMA XapaKTep-
HO IS ICHTPAIBHOW YaCTH TOPOAA, C HHTCHCUBHBIM JIBH-
JKCHHEM aBTOTPAHCIIOPTA, B YACTHOCTH HA MEPECCUCHUU
yiun;: Toxroryna/XKycaesa - 85 mr/kr; AGnbpIpaxmMaHoBa /
[pxkeBanbckoro — 80 mr/kr (puc. 2). Ilpu 3akiaake moy-
BeHHOro paspesa (0-120 cMm) Ha TeppUTOPUU TOPOICKOTO
napka «KeHuI», yCTaHOBJICHO YTO CBUHEIl B OCHOBHOM
HAKaIUTUBACTCsl B BEPXHEM ITOYBEHHOM TOPU30HTE, C IIIy-
OMHOM ero KOHIICHTPaNXs HE3HAYNTEIHHO YMEHBIIIACTCS
(Tabm. 2).
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Puc. 4. Conepxanue csuHIa B mouBax I. Kapaxon (2019, 2020, 2022 r.)
Tabruya 2
Conep:xaHue CBUHIIA B ToYBeHHOM pa3pe3e (0-100 cm) ropoackoii mapk «Kennun»
Lnyouna (cm) Pb (mr/kr, M+m)
0-20 50445
20-40 50+4,5
40-60 40+3,5
60-80 40+3,5
80-100 40+3,5
3akJI4YeHne. pa ¥ HOATOTOBKM MPOO IJIs XUMHUYECKOTr0, DAKTEPUOJIOTHYC-

YcraHOBIIEHBI 0COOCHHOCTH YpOBHEH HAKOIUICHUS
XMMHUYECKHX 3JIEMEHTOB B noymax r. Kapaxon (Mn, Ni,
Co, Ti, V, Cr, Mo, W, Zr, Nb, In, Cu, Pb, Ag, Sb, Bi, As,
Zn, Cd, Sn, Ge, Ga, Yb, Y, La, P, Be, Sr, Ba, Li, Ta, Th,
U, Au, Sc). Iyt 60JBITUHCTBA KOHTPOJILHBIX YYacTKOB
XapakTepHO CHIbKeHue KoHnenTpanwii Ti, Cu, Ag, Zn 9to
CBUJICTENECTBYET O TPOIIECCAaX BHIIMIEIAYNBAHUS JaHHBIX
MHKPORJIEMEHTOB W3 BEPXHHX TOPH30HTOB IMOUYBHL. Ha
JIOKAJbHBIX YYaCTKaX ITePECeUCHUH YIIHII ¢ HHTCHCUBHBIM
IIBIDKCHHEM aBTOTPAHCIIOPTAa YCTAHOBIICHO YBEIHYCHHE
KOHLEHTPALM{ CBUHIA OTHOCHTEJILHO KOHTPOJIHHOTO
YPOBHSI, YTO CBHIETEIBCTBYET O TEXHOTEHHBIX HCTOY-
HHKax IOCTYIIEHHUs €To B OKpysKaroutyto cpexny. Conep-
)KaHWe CBUHIA B IIOYBE HE IPEBBINIACT yCTAHOBICHHBIX
TMTMEHUYECKUX HOPMAaTHBOB.
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