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Ilposedena obpabomka u unmepnpemayus OAHHLIX O
COO0epIHCanUU MUKPOIIEMEHMOB8 PACNEOPEHHBIX 68 600aX OCHO6-
noix pex Taoocuxucmana. Ananusvl npogedeHnvl 8 paMKAX
MeAHCOYHapoOHo2o dxcnepumenma «HABPY3», usmepenus
OvLu npouszeedenvl 6 31 mouxe Ha pexax. B npoananusupo-
6annbIx npobax Guliu onpedenenvl 24 snemenma (8 aigpasum-
Hom nopsoxke) As, Au, Ba, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, La,
Lu, Mn, Na, Rb, Sb, Sc, Sm, Tb, Th, U, Yb, Zn. Buisienerno, umo
pacnpeoenenue mux 21eMeHMO8 8 800ax HepasHomepHo. B
pexax Taodicukucmana noecemecmno HabAOAIOMCS HU3KUe
cooepaicanus xpoma, kobarbma u yunxa. Hauborvwan xonyen-
mpayus ypana ecmpedaemcs 6 peke Coipoapus. U3 npuseden-
HBIX OAHHBIX UCCTIe008AHUS cledyem, Ymo 800vl & pexkax Tao-
JHCUKUCIAHA  YUCbL, COOEPHCAHUE MOKCUUHBIX DIEMEHMO8
3HauumenvHo Menvue 3Hauenuti coomeemcmeyrouux IIJK.
Juwe 6 HEKOMOPLIX peKax co0epitcanue MolUbAKA, CypbMbl U
ypana menvute IIJIK om 2 00 5 pa3, ocmanbHuIx 31eMeHmos 6
10-50 pas.

Buvisigneno, umo xounyenmpayuu P33 6 cocmage peunvix
600 pacnpedenenvl Hepagnomepno. Cymma KoHyenmpayui
P33 6 6ooax usmensiemess om 0,31 mxe/n (Capoau Muéna) u
0,38 ([Ianoic 1) 0o 2,72 mxe/n (Enox), npu cpednem 3navenuu
cymmor P33 pasnoii 1,10 mxe/n. Cymma KoHyewmpayuu
KAApKO8 dMUX d71eMennos ¢ peunvix 6ooax 0,15 mxe/n.

Kniouesvie cnosa: zeoxumus, obpabomka u unmepnpe-
mayust OQHHbIX, MUKPOILEMEHNbI.

Processing and interpretation of the data base about the
maintenance of trace elements dissolved in waters of the basic
rivers of Tajikistan are described. Analyses were spent within
the limits of the international experiment «NAVRUZy,
measurements have been made in 31 point on the rivers. In the
analyzed tests 24 elements (in alphabetic order) As, Au, Ba,
Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, La, Lu, Mn, Na, Rb, Sb, Sc, Sm,
Tb, Th, U, Yb, Zn have been defined. It is revealed that
distribution of these elements in waters not regularly. In
Tajikistan rivers low maintenances of chrome, cobalt and zinc
are everywhere observed. The greatest concentration of
uranium occurrence in the Syr-Darya river. From the resulted
data of research follows that waters in the rivers of Tajikistan
are pure, the maintenance of toxic elements is much less than
values of corresponding maximum concentration limits. Only
in some rivers the maintenance of arsenic, antimony and
uranium is less than maximum concentration limit from 2 to 5
times, other elements at 10-50 times.

1t is revealed that concentration of Rare-earth elementsin
the river waters are distributed non-uniformly. The sum of
concentration Rare-earthsin the waters changes from
0,31mkg/l (Sardai Miyona) and 0,38 (Pjanzh) to 2,72 mkg/l
(Elok), at average value of sum Rare-earths equal 1,10 mkg/l.
The sum of abundanceconcentration of these elements in river
waters equal 0,15mkg/l.

Key words: geochemistry,
interpretation, microelements.

data processing and

Beenenne. Bece pexu TamxukucTana oTHOCSATCS K
Oaccelinam Amynapsu u Ceipnapeu. OHE 00najmarot
OONBIINM DHEPreTHYECKNM MOTCHIHAIOM U HWIPAIoT
OONBIIYI0 POJH B OpOIIEHHH. bonbInoe BIUSHHE Ha
(dhopmupoBaHue BOTHOTO cTOKa pek LleHTpanpHOl A3un
OKa3bIBAIOT BEICOKOTOPHBIE CHETA U JICTHUKH.

Awmynapbs — camas MHOTOBOJHas peka LleHTpans-
HOW Asmm. VicTokoMm ee sBiseTcs p. Baxanmapss, HIKe
N0 TEYEHUIO Tociie coenuHenus ¢ p. [Tamup, odpasyercs
p. IIanmx. Ha3Banue AMynapbsi peka MoiydaeT mocie
cnusHus Ilsnmxa ¢ Baxmem. IlpunsB cmpaBa peku
Ka¢wupnuran, Cypxangapsio u lllupaban, Amynapbs He
noyyaet OoJIbIlie HU OTHOTO IPUTOKA.

XapakTep NHUTaHMs KpYNMHEWIIMX pek OacceifHa
AmMynapbu OTHOCHTCA K pEKaM JIEIHWKOBO-CHETOBOTO
nutanus (ILsamk, Baxm, 3epadman). MakcuMmaabHBII
CTOK Ha 3TUX pPeKax ObIBAeT B MEPUOJI C HIOHS 10 aBTYCT,
a MUHUMAIbHBIA — B 3UMHHE Mecsmpl. [ITUTETHHOCTD
MOJIOBO/IbSI  OOBIYHO 5-6 MecsneB. MHBIM pexuMOM
XapakTepu3yroTcsi BepxoBbs Kaduprurana, Cypxanga-
PbH M HEKOTOPBIX IPUTOKOB, (POPMHPYIOIIUX CBOH CTOK
C TOpPHBIX XpeOTOB, TZI€ B OCHOBHOM pacIlipOCTPaHEHBEI
ce30HHbIe cHera. [oJIoBo/ibe Ha 3THX peKax HaunHAeTCs
B MapTe. MakcuMasbHbIE Pacxo.Isl HaOMIOIal0TCsT OObIY-
HO B KOHIIE aIpes B Mae.

Haub6onee kpynusie nputoku Ceipaapeu — Hapeiy,
Kapamappss 1 Yupumk OTHOCATCA K pEKaM CHEIroBO-
JIETHUKOBOT'O MMUTAHUSA C MAKCUMAaJIbHBIM CTOKOM B Mae-
HioHe. BBICOKOTOpHBIE CHEra W OJIeIEHEHUS B Oacceiine
CrIpapby pa3BUTHI cllabee, 4eM B OacceiiHe AMyIapby.
IIporekas mo depranckoir qonuHe U HIKe, Chipaapbs
NPUHAMAET CIIpaBa MHOTOYHCIICHHBIE IPUTOKH. HemHO-
TOYHCIICHHBIE JIEBbIE MPUTOKH IOJHOCTHIO HCHOJNb-
3yl0Tcsl Ha opomeHue u 10 CeIpiapbu CBOUX BOJ HE
JoHOocAT. Becennuil naBonok Ha CheIpAapse NPOXOAWT B
MapTe-arnpene, (GOpMHPYSICh OT TasHUS CHETOB B paB-
HUHHOW 4YacTH OacceliHa W B Mpenropbsx. B mae Hauu-
HaeTcsd BTOPOM MaBOJIOK, AOCTUTAOIIUM CBOETO0 MaKCH-
MyMa B HioJe. MHHUMYM CTOKa HaOIIOJaeTcs B
Jiekadpe-siHBape.

IIpu BBIXOZE peK W3 Top HAa pPaBHUHBI BHYTpH-
TOJIOBOE pAacHpesielieHHe CTOKa IOJBEPraeTcsi Pe3KOMY
M3MEHEHHIO0. [IponucXouT 3T0 B CBSI3M € paz0OpOM BOBI
Ha OpOIIEHHE B MEPHOJ IOJIOBO/BS, & TAKXKE C YBEJH-
YEHHEM HCIApEeHHUs M IOBBIMICHUEM WHQUILTPALUOH-
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HBIX CBOWCTB IOYB. V3MeHeHHe pacrpesesieHus] CTOKa
CKa3bpIBACTCS B IIOCTETICHHOM YMEHBIICHUH CTOKa B
MABOJOK BHU3 IO TEYCHHIO; 3aTe€M B HEKOTOPOM
YBEIMYEHUH €ro o0beMa OCEHBI0 M 3MMOH 3a CUeT
BO3BPATHBIX BOJ, KOTOPHIE MOCTYIAIOT OOPaTHO B PEKY,
KOI'ZIa Ha HEM yCTaHABIIMBAETCS MEXEHHBIN PEXKUM.

I'opHble pekM OTIMYAIOTCS Majol MHUHepanu3a-
e, Fi3aMeHeHne XMMUYECKOTro coCTaBa BOJI 3aBUCHUT OT
THJPOJIOTMYECKUX M T€OXHMMUYECKUX XapaKTEPHUCTHK, a
TaK)Ke CTENICHN TEXHOTCHHOTO BO3JEUCTBHS B OacceiiHax
pek. IIpoGmema 3arpsi3HEHHUsI BOIHBIX PECYPCOB sIBIIsIC-
TCSL OJTHOW W3 B@KHOH TEMBI SKOJOTMYECKUX U TEOXH-
MHYECKHX MCCIIeOBaHui. BaKHO OTMETHTh, YTO MUKPO-
JJIEMEHTHBIA COCTAaB MMOBEPXHOCTHBIX BOJ HA CETOTHSII-
HUIl IeHp ABISETCS HamMeHee m3ydeHHBIM. Cozepika-
HHE MHKPORJIEMEHTOB B BOAAX OYEHb MaJIO, B OCHOBHOM
MeHbIe MUKporpamMma Ha jatp (1076 r/m mm 10~ 1/r).
Jlns onpeneneHus CTOIh MaJbIX KOHIIGHTPAIUii HE0OX0-
MBI BEICOKOUYBCTBHUTEIBHBIE METOBI aHAJIH3a, OJHUM
U3 KOTOPBIX SIBIISETCS HEHTPOHHO-aKTUBAI[MOHHBIN aHa-
m3 (HAA).

B pabote 00Cy)xaaroTcs pe3yabTaThl 00pabOTKH U
MHTEpIIpeTanuy 0a3bl JaHHBIX, HOJIYYSHHOW TPH IpOBe-
JIeHUU MexIayHaponHoro skcrnepumenta « HABPY3», B
KOTOPOM TpPUHHMAJIH YYacTHE YydYeHbIe M3 TaKUKU-
crana, Kasaxcrtana, KsIpreiscrana u Y30ekucrtana.
DKCTepuMeHT TpoBoauicsS Ton srumor CaHauicKon
HarmoHansHOW sabopatopun CIHIA [1]. OcHoBHOMH
LENBI0 JIKCIEPHUMEHTa SBIUIOCH W3YYEHHE YHCTOTHI
TpaHCTpaHUYHBIX peK LleHTpanbHONW A3uMM U BIUSHUA
aroMHOW mpombinuieHHocTH  ObiBiero CCCP  Ha
9KOJIOTHIO PEYHBIX 0aCCEHHOB PETHOHA.

B ocHOBY paboThI MOJIOKEHBI PE3YNIBTaThl OIPOOO-
BaHus 31 Touku OocHOBHBIX pek Tamxukucrtana. [Ipose-
JleHa 00paboTKa JaHHBIX COJACPKAHHS METaJIOB B pacT-
BOPEHHON (paKIUK BOJBI, MOJYYCHHBIX B PE3yJbTATE
MPOBEACHUS  HEHTPOHHO-aKTUBAIIMOHHOTO  aHAIW3a
(HAA) B Uncturyte sipepuoii pusuxu AH PecrryOmmku

VY36ekucran (USAD AH PY).

O0bexkTHl U MeTOAbI HcciaenoBaHmii. B pamkax
skcnepumenta «HABPY3» Owvm mpousBenen otbop
npo6 B 31 TOUKe OCHOBHBIX pek TaKWKHCTaHa B Tie-
PHOI TIOJIOBOIBSI, B BeCEHHE-IETHUH ce30H (Mail-WIOHB
Mecsmbl), 0e3 ydera KIMMAaTHYeCKUX OCOOEHHOCTEH
(moxneit u ceneit). Meroauka mpo6ooTdopa mperycMa-
TpuBajia OTOOp IPOOBI PACTBOPEHHBIX KOMIIOHEHTOB
pEeYHOH BOABI M BOAHBIX cycreH3uid. HemocpencrseHHo
Ha MecTax oTOopa mpod mpubopom “Hydrolab DS-5”
(CHIA) [2] m0poU3BOIWIMCH H3MEPEHHS OCHOBHBIX
(PU3MKO-XMMUYECKUX NapaMeTpoB BOABI (TeMIleparypa,
pH, yzmenbHas mpoBOAMMOCTB, OOLIMI COCTaB PacTBO-
PEHHBIX BEIIECTB, COJICHOCTb, PACTBOPEHHBIN KUCIOPO.
1 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN MTOTeHIHAN) [3].

Coucok Todek oTbopa 00Opa3moB M HX Treorpa-
(udeckre KOOpAWHATHI MpuBeAeHbl B Tabn. 1. Touku
oTOOpa OBUTH BEIOpAHBI MIPAKTHIESCKH HAa BCEX OCHOBHBIX
peKax, MpoTeKalImuX B OacceiiHax pex Amynapesi u
Colpaapss.

[IpobooTbop mpoBoxmiICS ¢ coOmoaeHneM Tpebo-
BaHUil Metoamueckux ykazanuii [4]. IIpoba Bombl
cobupanack Kak MHHMMYM M3 IISITH TOYEK B paccMa-
TpuBaeMoM cTBOpe. IIpoObl BOABI (GUIBTPOBAIHMCH U
(pMKCHpOBaTUCH A30THOM KHUCIIOTOH HE MO3HEE OIHOTO
gaca rmociye otbopa.

OtoOpannble 00pa3lbl JOCTABISUIUCH B Jlabopa-
TOpHUIO, T/A€ NPOM3BOJWIOCH YyIIAPHBAHWE BOJBI IPHU
temneparype no 85°C. M3 5 murpoBoro obwema moiy-
gayack mpoOa paBHas 50 My, T.e. CTENEHb MpeIBapH-
TenpHOTO oborarieHus cocraisuia 1:100. [Ipu mposexae-
HUM aHAJIM30B KOHIIGHTpPAlMs METAUIOB II€PEeCUUThHI-
Bajlach Ha TOJHBIH 00beM Bojabl. CoOpaHHBIC MPOOEI
ormpasnsuiucs B UAD AH PY nns HAA Ha peakrope.
Meton HAA oOnamaer BBICOKOW YYBCTBHTEILHOCTBIO,
MO3BOJISIET ~ NPOM3BOANUTH  KOJMYECTBEHHBIH —aHaIN3
COZICpXKAHNS METAUIOB B AHAIM3HPYEMBIX OOBEKTaxX C
TOYHOCTBIO Jy4ine, uem 10710 r/r.

Tabuuna 1. Touku oT60pa 00pa3uoB 1 UX reorpaguyecKue KOOPAHHATHI

O6pa3ubl Pexu Pacnonosxenue Touex otdbopa Mupota Jonrora
1 TJ-25 Cuoma Iputox Bap306 38054 68°44'
2 TJ-28 Taro6 Iputox Bap3o6 38°50" 68°50'
3 TJ-29 O6u Yamma Iputox Bap3o6 38°47' 68°49'
4 TJ-30 Omxyk [purok Bap306 38°46' 68°49'
5 TJ-01 Bapzo6 1 18 k™ Bpimre [lymante 38042 68°47'
6 TJ-02 Bapzo6 2 9 kM HIke Jlynrante 38031 68°46'
7 TJ-67 Cap6o 1 kM Bbime cnusuus ¢ Capnau Muéna, 38947 69°19'
npurokoM Kadupuurana

8 TJ-66 Capnan Muéna 1 kM Beimre ciusiaus ¢ Cop6o, npurokom Kadupuurana 38°43' 69°19'
9 TJ-03 Kagupruran 1 1 kM BhIIIe custHAS ¢ Bap3o6om 38029 68°46'
10 TJ-04 Kadupuuran 2 3 kM HIKe cnusiHus ¢ Enoxom 38027 68°44'
11 TJ-05 Kagupuuran 3 XKenesnonoposxuslit MocT LllapTy3 37°16' 68°8'
12 TJ-06 Enox 1 kM BeImre cmstHAs ¢ Kadupauranom 38028’ 68°47'
13 TJ-08 Baxu 1 ITocenox Yopcana 38°48' 69°52'
14 TJ-07 Baxm 2 KenesHogopoxHbIN MOCT JKUIHMKYIIB 37°33' 68°31
15 TJ-09 I'ynr OxpamnHa (Bb1xox) Xopora

16 TJ-10 Tk 1 Mocrt nocenka Tem

17 TJ-11 ITsamk 2 Mocrt nocenka Hkuanit ITstamk 37°11" 68°35'
18 TJ-31 Ceippapps | Kumnak Bynok 40°33' 70032
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19 TJ-13 Crlpaapbs 2 3anagHas okpauHa . X0MKeHTa 40°17 69°37'
20 TJ-14 HUcdapa 1 I'panuna ¢ Keiprerzctanom 39°51" 70°32'
21 TJ-15 Hccapa 2 ITocenox Pabot (no Pepranckoro kaHaua) 40°18' 70°33'
22 TJ-68 Calypran ITpurox Kaparar 38°41" 68°22'
23 TJ-69 Kaparar 1 500 M ot ciustaust ¢ CabypryH 38°41' 68022
24 TJ-58 Kaparar 2 Kumnax barom 38034 68°19'
25 TJ-70 Porosa [Tputox XoHako 38°39' 68°34'
26 TJ-71 Xonako 1 1 km ot ciusiaus ¢ Porosa, kunuiak Jlyraka 38°39' 68°34'
27 TJ-59 XoHako 2 Kunutak Xupmanak 38°35' 68°33'
28 TJ-74 MMaxpuctan 1 Hauano nepesaina Ilaxpucran, co croponsl lllaxpucrana 39034 68°36'
29 TJ-72 axpuctan 2 To xe 39035' 68°34'
30 TJ-73 [laxpucran 3 To xe 39°35' 68°34'
31 TJ-75 MMaxpuctan 4 Komnen nepepana llaxpucras, co cTOpoHbI AitHU 39027 68°32'

K coxanennro, HAA He mno3BoiseT aHalIW3U-
pOBaTh BCE DIEMEHTHI IEPHOUUECKOI cucteMbl. YacTh
9JIEMEHTOB 00pa3yeT KOPOTKOXKMBYIIHE H30TOIIbI,
perucTpanys KOTOpbIX 3aTpyAHEHa M3-3a almapaTHBIX
OTpaHMYCHUH, Jpyras 4acTh JuOO He oOpasyer
panvoaKTHBHBIX H30TOMNOB, JTHOO MMEET OYEHb Malloe
Ce4eHHUe B3aMMOCHCTBHS C HEHTPOHAMHU.

PesynbTaTrsl u3MepeHuii u oOcy:xknenue. B
mpo6ax BoABI ObUTH OmpeesieHsl 24 sneMenTa (B anda-
BUTHOM mopsnke) As, Au, Ba, Ca, Ce, Co, Cr, Cs, Eu,
Fe, Hf, La, Lu, Mn, Na, Rb, Sb, Sc, Sm, Tb, Th, U, Yb,
Zn [5]. W3 »3THX D2JIGMEHTOB KajbIHi, Keje3o0,
MapraHenl ¥ HaTpuid OTHOCATCS K TPYIIE MakKpo-
3JIEMEHTOB, OCTAJILHBIC SBISIOTCSI MUKPOIJIEMEHTAMH.

MHuEKpO3JIEeMEHTaMH  Ha3bIBAIOTCSl  3JIEMEHTHI,
collepKaHue KOTOPBIX B 3eMHOU kope Maio (<0,01%).
ITo 6uoxumudeckoi knaccuduraruu 6onee 30 MUKpO-
9JIEMEHTOB CUHUTAIOTCSI OMOTEHHBIMHU - HEOOXOJUMBIMHU
UIA KU3HEIesTeIbHOCTH OnoTonoB. Ho wu30bITOUYHAs
KOHIIGHTPALlsi MHUKPO3JIEMEHTOB MOXET CTaTh I'yOH-
TEIbHOW [UIs JKUBBIX OpraHU3MOB. PexomeHnyemas
CyTOUYHas 1032 TOTPEOJICHHs MHKpPODJIEMEHTOB IS
yenoBeka coctaBisier meHee 200 mr [6]. Ocobo Baxk-
HBIM KaHAJIOM TIIOCTYIUICHHS MHUKPOAJIEMEHTOB B
OpTaHM3MBI SIBIISIETCS BOAA, TAK KaK y)K€ paCTBOPCHHBIE
B BOJJaX MUKPOBJIEMEHTHI XOPOIIIO YCBAUBAIOTCS )KUBBI-
MU OpraHH3MaMH.

B Toxe Bpemsi cpei MEKPOJIEMEHTOB IIPHCYTCT-
BYIOT M TOKCHYECKHUE IJIEMEHTHI THIIA MBIIIBSK, CypbMa
U JIp., KOTOpBbIE aryOHO BO3JEHCTBYIOT Ha BCE JKUBBIC
opranm3Mbl. K coxaneHuro, B HallMX HCCIIETOBAHMUIX
OKa3aJIMCh HEOIPEJCTICHHBIMU TaKHe CYNepTOKCHKaH-
TBI KaK TaJIWH, PTYTh, CBUHEI U IpyTHE.

I'mruennveckumu Hopmamu (I'H 2.1.5.1315-03,
P®) B Bome OOBEKTOB XO3AHUCTBEHHO-ITUTHEBOTO U
KyJITYpHO-OBITOBOTO BOJIONOJIB30BAHHS OIPEJICIICHBI
npenensHo gonyctumble koHneHTpanuu (I1AK) xumu-
YECKHX BEIECTB, B TOM YUCIE U s 34 pacTBOPEHHBIX
B Bozax MeTayuioB. Ha puc.1-4 mpeacraBieHo pacrpe-
JIeTICHNe MUKPO3JIEMEHTOB | M 2 KIJIaCCOB OMACHOCTH
[7] B Bomax ocHOBHBIX pek TamxukucTaHa.

Mprubsk (puc.1) npeuMynecTBeHHO pacpocTpa-
HEH B peKax, OepyIMX HayaJl0o Ha FOXKHBIX OTPOTrax
I'uccapckoro xpe0Ta, U B MepByro ouepeab B Bap3ode
n Kadupnurase u ux nputokax. CpenHsst KOHLICHTpa-
U MBIIIBSKa B pekax Tamxukucrada | Mkr/m. Mak-
CHUMaJbHas KOHLEHTPALUs 3aperHCcTpUpOBaHA B IoOp-
HeIX pekax Capbo (mputox Kadupuurana) u Cuoma
(mputok Bap3o6a) - 2,81 u 2,78 MKI/II, COOTBETCTBEH-
Ho. KoHIeHTpanus MbIIBSKAa B 3TUX PEKax BCETO
mums B Tpu pasza MeHsmne, yeM [IJK (10 mxr/m). B
HIDKHUX TEYCHUSX KOHIICHTPAIMsA MBIIIbSKA IagaeT
Onmarojapsi pa30aBIEHHIO JPYTMM{ BOJAMU M BBINA-
JICHUIO B OCAJIOK.
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Puc. 1. KoHuieHTpamys MbIIIbIKa B peKax.
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Cpennee conepxanue kobanbTa B pekax Tamkukuctana pasao 0,18 mkr/in. MakcumanbsHast konneHtpamus 0,49 Mxr/n

3apeructpupoBana B Touke Coipaapss 1 (k. Bynok) (puc.2). MunnmanbHas koHueHTpanus B peke Cuoma 0,02 MKr/n mpu
ITJIK xo6anpra B Bojax 100 MKr/m.
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Puc. 2. Konrmenrpaius Kob6anpTa B pekax.

Cpenusisi KOHIIGHTpaIus cypbMbI B pekax Tamkukucrana paBHa 0,32 mkr/m. OCHOBHAsE KOHIICHTPALHS CYPHMBI
npuypodeHa K pekam Bap3o0, HuzoBesim Kagupuurana u Kaparara (puc. 3). HauOonblmas KOHIICHTpalusi CypbMbI B
nputoke Bap3o6a O6u Yanma (2,27 MKr/in), 3T0 BCero B 1Ba pa3a Mensblue, yeM 11K (5 mkr/m).

XoTs comepkaHHe TaKUX TOKCHKAaHTOB, Kak As u Sb, B pekax Mmenbmie, yeM IIJIK, Tem He MeHee, conepxaHue
JTHX 3JIEMEHTOB JOCTATOYHO BEJIMKO.
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LWaxpucran 1
LWaxpucran 2
Laxpucran 3
WaxpucraH 4

Puc. 3. Konnenrpamus cypsMsl B pekax TamkukucTana.

OueHp Ba)KHBIM JIEMEHTOM AT Hallel peciyOiauKy siBisieTcs: ypaH. Ero cpenHsst KOHICHTpaIUsa ypaHa B BoJax
pex Tamxukucrana pasHa 4,02 MKr/m, MakcumainbHas 16,7 MKr/m 3apeructpupoBana B pexe Ceipmapbsa 1 (k. Bymok).
MunumanbHas koHneHTpanus 0,2 Mxr/m B Touke Illaxpucran 4 (xoner nepesana [llaxpuctan co cTopoHBl ANHH)
(puc.4). IIJIK ypana B Bomax paBaa 100 MKr/m.
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Coipgapba 1
Coipaapba 2
Wcdapa 2
Cabypran
KapaTtar 1
KapaTar 2
Porosa
XoHako 1
XoHaKo 2
Waxpucran 1
LlaxprcTan 2
LHaxpucTan 3
LaxpucTtan 4

Puc. 4. Konnenrpanus ypasna B pekax TaJyKHKHUCTaHa.

He ymuBuTensHO, yTO HamOOIbIIas KOHIIEHTPAITU
ypaHa obHapyxeHa B p. CoIpJapss, Tak Kak B Oacceiine
3TOM PEKU PACIOJIOKEHbl KpyIHEHIINEe ypaHOBBIE MPO-
Buniu llentpansHoit Asum [8]. IloBBIIIEHHBIE KOH-
HeHTpanuy ypana B pekax O6m Yamma n Omxyk mpu-
ToKax Bap3o6a cBs3anbl ¢ OMKYKCKAM METMaTHTOBBIM
paiioHOoM, a B Bojax BepxoBbeB XoHako U Kaparara - ¢
Tr€OXMMUYECKUMH OCOOCHHOCTSIMU 3THX PaliOHOB. YpaH
0OBIYHO PaccMaTPUBAIOT COBMECTHO ¢ TopueM. Kiapko-
BOE COZIEpPIKaHUE TOPUS B 36MHOM KOpe BBIIIE ypaHa B 3-
4 pa3a, HO COCJMHEHMS TOPHS SBISIOTCS TPYAHOpAcT-
BOPUMBIMHU M COJEP)KaHNUE TOPHS B PAaCTBOPEHHOM BHJE
B 50-60 pa3 MeHbIIE ypaHa.

W3 gncina GMOTeHHBIX MHKPOAJIEMEHTOB, IIPEACTaB-
JICHHBIX B CITHUCKE, OMPEACISEeMBIMH OKAa3alHCh XpPOM,
K00aJbT M IMHK. B mccaemyeMpIx pekax HaOIOmaroTCs
HU3KHE COAEP)KaHUS OSTHUX MHKPOIJIEMEHTOB U HX
pacripezeneHe HepaBHOMEPHO.

W36piTounass konnentpamms (Boime [1K) maxe
OMOTEHHBIX MHKpPOIJIEMEHTOB MOXET OBITh TOKCHYHA
JUTSL )KMBBIX OPraHU3MOB. B Tabmn. 2 mpuBeieHbl KOHICH-
Tpalil MHUKPOJIEMEHTOB B BOJaxX, KIapK PEYHON BOIBI
[91 u vopme! TIJIK u3 I'uruennueckux HOpMaTuBoB PO
(T'H 2.1.5.1315-03) [7].

Knapk pednoit Bombl (CpeiHee CoAepKaHHE XUMU-
YECKUX DJIEMEHTOB) NAeT MPEICTABICHUE 00 ONTHUMAIb-
HOM COJIEp)KaHHH XUMHYECKUX 3JeMeHTOB. OH MOXXET
OBITH MCIOJIH30BAH JJISl CPABHEHHS MTOMYYCHHBIX JaHHBIX
C HUM.

CpenHrie 3HaUCHHS KOHLEHTPALWH TaKuX JJIEMEH-
T0B Kak As, Co, Cr 1 Zn B BoJIaX COOTBETCTBYIOT KJIapKy
peunsix Bon. Konmentparun Ba, Cs, Sb u Rb B Bomax
BBIIIE KJIapKa PEYHBIX BOJI.

ConeprkaHre HEKOTOPHIX 1eMeHToB B Boje I'H He
HOpMHUpPOBaHbI. M3 mpuBeAeHHONW TAaONHIBI BUIHO, UYTO
BOJBI B pekax Ta[KUKHUCTaHA YHCTHI, COAEPIKAaHUE MPH-
BEJICHHBIX AJIEMEHTOB 3HAYMTEIHHO MEHbBIE 3HAYCHUH
cootBercTBytomux II/JIK. Jlumb B HEKOTOpHIX pekax
COJIEp’)KaHMEe MBIIIbIKA, CypbMbl U ypaHa Menble [1JIK
OT 2 110 5 pa3, ocTanbHbBIX AeMeHTOB B 10-50 pas.

ITo pacnpocTpaHEHHOCTH MHKPOAJIEMEHTHI B ped-

HBIX Bogax Ta/uKHMKHCTaHa pacIpesieNieHbl CIIeAyIOmUM
obpazom: Ba>Zn>U>Rb>Cr>As>Sb>Co>Cs-Th.
Onementsl Ce, Eu, La, Lu, Sc, Sm, Tb u Yb
OTHOCATCA K TpPYIIE PEOKO3EMENbHBIX, HUX pOJb B
KHU3HEJEATEeITEHOCTH OPTaHU3MOB MaJlo H3ydeHa.

Ta6auna 2. Konnenrpanun (MKr/Ji) MUKP03J1€MeHTOB
B Bojax pek PT, xiapk u IIJIK

Kon- Koap | ITIK | Knace
3Hayenue Touxa neHTpauusa | KB B omac-
orbopa
B BOJEC BOJE | BOAC | HOCTHU
Cpennee 1
As | MakcumainbHoe | Cap6o 2,81 2 110 1
Mununmansaoe | Ceiprapest | Crepsl
Cpennee 34,03
Ba | MakcumanbHoe Enok 137 10 | 700 | 3
MununmansHoe | O6u Yanma 1,95
Cpennee 0,18
Co | MakcumainbHoe | Coipnapps 2| 0,49 | 0,2 | 100 | 2
MuHUMaIbHOE Cuoma 0,02
Cpennee 1,22
Cr MakcumansHoe | Hcdapa 2 5,37 1 50 3
MHuHIMaTBHOE Kafpup- 0,05
HuraH 1
Cpennee 0,08
Cs | Makcumanshoe | ITsaumx 1 0,45 0,02
MunumansHoe | Baxu 1 Crnepl
Cpennee 0,32
Sb | Makcumanshoe | O6u Yanma | 2,27 1 5 2
MuHuMaIbHOE Porosa 0,03
Cpennee 2,05
Rb | Makcumamsroe | Xonaxo 1 8,77 1
Munumansaoe | Coipaapss 1| Cnenst
Cpennee 0,08
Th | Makcumansruoe | Bap3o6 1 027 |0,
MunumansHoe | Baxm 2 Crnenpl
Cpennee 4,02
U | Makcumansroe | Coipmapps 2| 16,5 Hr | 100 | 2
Munumansaoe |Illaxpucran 4 0,2
Cpennee 18,73
Zn | MakcumansHoe | Baxmr 1 39,3 20 | 1000 3
MunnmansHoe | Cabypran 6,99

39




(

( HAYKA 1 HOBBIE TEXHOJIOI'MH Ne7, 2013 |

J

Penxosemensueie anementsl (P33) - cemelicTBo u3
17 xumnueckux snemenTos III rpynmel nepuoandeckoi
cucteMbl: Sc, Y, La u manranouasl. P33 umeror Onms-
KM€ XMMHYECKHE CBOICTBA; BCTPEUAIOTCS B NPUPOJE B
KpaiiHe pacCestHHOM COCTOSHMU. DJIEMEHTBI C YETHBIMU
aTOMHBIMH HOMEPAaMHU PACHPOCTPAHEHBI 3aMETHO 4Yallle,
YEM C HEUCTHBIMH.

B mpupone oHHM 4acTO BCTPEYArOTCS B OJTHUX U TEX
JKE MUHEpaax.

B Tabnmme 3 mpuBeneHsl conepxanus P30,
pacTBOPEHHBIX B BOJaX OCHOBHBIX pek TaKMKHCTaHa,
U3 KOTOpOW BHJHO, YTO HMMEET MECTO 3HaYUTEIbHOE
NPEBBIILICHHE COACPIKAHUS PEAKO3EMEIIbHBIX 3JIEMEHTOB
M0 CPABHEHHIO C KIAPKOM.

Ta0auna 3. Coaepixanue peko3eMeJIbHbIX 3J1eMEHTOB B BOAaX (MKI/JI)

HanmenoBanue pexu Ce Eu La Lu Sc Sm Tb Yb Cymma P30
Cuoma 0,74 0,006 0,10 0,0095 0,010 nd nd nd 0,86
Taro6 0,48 0,012 0,36 0,0081 0,051 nd nd 0,0230 0,93
O6wu Yarma 1,56 0,017 0,71 0,0460 0,046 nd nd nd 2,38
OmKyK nd nd 0,96 0,0410 0,022 nd nd nd 1,02
Bap306 1 0,78 0,026 0,70 0,0036 0,109 0,019 0,0150 0,0330 1,69
Bap306 2 0,83 0,016 0,88 0,0130 0,037 nd nd 0,0140 1,79
Capbo 0,19 0,008 0,25 0,0051 0,002 nd nd 0,0079 0,46
Capnan Muéna 0,06 0,011 0,21 0,0024 0,017 nd nd 0,0110 0,31
Kagupuuran 1 0,39 0,220 0,53 0,0130 0,035 0,047 nd 0,0084 1,24
Kadupuuran 2 0,43 0,018 0,38 0,0088 0,033 0,059 0,0074 0,0240 0,96
Kadupnuuran 3 0,30 0,014 0,36 0,0007 0,036 nd nd nd 0,71
Enox 1,63 nd 1,02 nd 0,054 0,011 nd nd 2,72
Baxm 1 0,25 nd 0,20 0,0049 0,026 0,005 nd nd 0,49
Baxm 2 0,74 nd 0,10 0,0100 0,050 nd nd nd 0,90
I'yur 0,11 nd 0,32 0,0140 0,008 nd nd nd 0,45
IMarmx 1 0,04 0,005 0,31 0,0130 0,015 nd nd nd 0,38
TIaamx 2 0,29 0,015 0,27 0,0041 0,051 0,038 nd nd 0,67
Ceipaapbs 1 Nd Nd 1,08 0,0480 0,097 Nd Nd Nd 1,23
Ceipaapbs 2 0,27 nd 1,28 0,0340 0,020 nd nd nd 1,60
HUcdapa 1 0,26 0,012 0,29 0,0059 0,027 nd nd nd 0,59
HUcdapa 2 0,48 nd 0,96 0,0220 0,044 nd nd nd 1,51
Calypran 0,38 0,010 0,10 0,0095 0,010 nd nd nd 0,50
Kaparar 1 0,13 0,009 0,36 0,0081 0,051 nd nd 0,0230 0,58
Kapatar 2 0,28 0,090 0,71 0,0460 0,046 nd nd nd 1,17
Porosa 0,68 0,030 0,96 0,0410 0,022 nd nd nd 1,73
Xonako 1 0,63 0,024 1,08 0,0480 0,097 nd nd nd 1,88
Xonako 2 0,61 0,120 0,56 0,0048 0,110 0,035 0,0100 0,0160 1,47
Ilaxpucran 1 082 | 0,027 021 | 0,0024 0,017 nd nd 0,0110 1,09
laxpucran 2 0,35 0,010 0,12 0,0017 0,100 0,006 nd nd 0,59
[laxpucran 3 0,62 nd 0,20 0,0023 0,067 0,077 0,0060 0,0170 0,99
laxpucran 4 0,71 0,014 0,39 0,0022 0,035 0,052 0,0066 0,0110 1,22
*Knapku peuHoit BobI 0,08 0,001 0,05 0,001 0,004 0,008 0,001 0,004 0,15

nd-HeT JaHHBIX.

Kuapku peunoii Bosisl (pactBopénnas ¢gopma) no A.I1. Bunorpagosy (1967) [10].

Taxk, comep:kaHue Hepus B BOJC OKa3aJloCh 3HAYU-
TeNbHBIM B pekax O0wm Yamma (1,56 mxr/n) u Enoxk (1,63
MKT/JI) IO CPaBHEHHUIO ¢ MUHHMAIBHON KOHIICHTpAIHEH
B p. [Taamx 1 (0,004 mxr/n). Kmapk Ce B peunoii Boze
cocrasiser 0,08 MKr/i1.

KonnenTpanus esponus B mpode Boasl Kadupau-
ran 1 cocrasmser 0,22 mkr/i, a B XoHako 2 -0,12 mMkr/i,
[0 CPaBHEHHIO C CaMBIM HHM3KHM COJIep)KaHHEM B peKe
Maamx 1 (0,005 wmxr/m). Kmapk Eu B peuHoli Boxe

cocrapiseT 0,001 Mkr/im.

BricokuMu conepaHUsIMU JIJAHTaHA B BOJAX OTIIH-
yarorcst peku Coipaapps 2 (1,28 mxr/m) n Enok (1,02
MKT/JT) IPA MUHUMAJIbHBIX 3HAUCHUIX B pekax Cuoma u
Cabypran (0,10 mxr/m). Kmapk La B peuyHodi Bojme
cocrasisiet 0,05 MK/,

BBICOKHMHU COZEPIKAHUSIMH JIIOTELHS OTIHYAIOTCS
Boabl pek O6m Yamma (0,046 mxr/m), Omxyx (0,041
Mkr/), Ceipmapes 1(0,048 wmxr/m), Kapartar 2 (0,046
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MKr/n), n Xonako 2 (0,048 mkr/m). Huzkoe coneprxanne
motenus npuxomurcs Ha p. Kapupauran 3 (0,0007
Mkr/m). Kmapk Lu B peyHOif BOAe COCTaBIseT
0,001 MKr/i1.

ConepxaHue CKaHAWS B BOAAX PAaCHpPEIEISIOTCS
TaKke HEPaBHOMEPHO: OONBIIMMHU KOHLEHTPALUSIMU
otnmyatotest peku Bap3o6 1 (0,109 mxr/m) m Xonako 2
(0,110 mxr/m), camast HuU3Kasi KoHUEHTpalwus B p. Capbo
(0,002 wmxkr/m), Kimapk Sc B peyHOHl BOJE COCTaBISACT
0,004 mkr/m.

K coxanenuro, 11 TAKUX AJIEMEHTOB KaK caMapHi,
TepOuii M UTTepOMil HEeT MOJNHBIX JAaHHBIX 3HAYCHUH 110
pacIipeeeHIIo COepKaHui B BOJIax.

Bompl  Bcex  HWCCIENyeMBIX  PEK  SIBIISIOTCS
ciaborienoYHbIMHe [3] U, O4EBHIHO, HEOIATOPUATHRIMU
U1 HakomyieHWs W murpanuud P30 B Bomax. Tem He
MeHee, B Bojgax pek O6m Yamma, Bap3zo6 1, Emox u
Colpmappsi 2 OTMEYArOTCs CyMMBI KOHLEHTparmii P30
BBIIIIE CYMMBI KOHIIEHTPAU{ KJIaPKOB 3THUX AJIEMEHTOB B
peuHsIX Bogax, paBHo# 0,15 mxr/m (tabmn. 3). BoamoskHo,
Takoe pacmpeneneHue P3D B pekax CBsA3aHO CO
3HAYUTEIBHBIMH TOCTYIUICHUSMH B BOJIBI 33 CYET
PacTBOPEHHUsI MOPOT, 0OOTAIIICHHBIX STUMH JJICMCHTAMH.

Pacnpeneneane  cymmnr P30 B cocraBe BOj
OCHOBHBIX pek Ta/KUKUCTaHA TOKa3aHa Ha pUC. 5, U3
KOTOPOTO BHJIHA €€ HEPABHOMEPHOCTD.
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Puc. 5. Pacnipenenenue cymmsl P39 B Bogax pek TakukucTaHa.

Haubonemue conmepxanus cymmbl P3D mpuxons-
Tca Ha peku Emnok (2,72 mxr/m) u O6u Yamma (2,38
MKkr/i). Hanmensmue comepxanus P30 npuxonpsarcs Ha
pexu Capman Mwuéna (0,31 mxr/m) u Ilsamkx 1 (0,38
Mkr/n). Cpennee 3HaueHne cymMmmbl P33 1o Bcem pekam
paBro 1,10 Mkr/n. CyMMa KOHLEHTpAIMH KJIAPKOB 3THX
9JIEMEHTOB B PEYHBIX Bojax paBHa 0,15 MKr/m (kpaHss
IpaBast TOYKa Ha puc. 5).

Heo0xonnmMo oTMETHTB, YTO HAOIIOAAETCSI HEKOTO-
pas TEHAEHIMS YMEHbBIICHHs KOHUEHTparuu P33 or
UCTOKA K CIUSHUIO C OONBIIUMH pPEKaMH. DTO MOXKET
OBbITh CBA3aHO C AKTHBHO MPOTEKAIOIUMHU IPOIECCaMU
copbunu P3D peuHoil B3Bechlo, a Takxke ¢ pa3bas-
JICHUEM JIPYTUMH BOJAMU 110 MEpe yIaJIeHHsl OT UCTOKa
pEKH.

3akaouenne. B paMkax 3KCIIEPUMEHTA
«HABPY3» mposenensl oT60pbl 00pasioB B 31 Touke
OCHOBHBIX pek Tamkukucrana, oOpaboTka W HMHTEp-
IpeTalysl paHee MOIYYSHHBIX JAaHHBIX O COJAEPKAHUH
MHUKpPOJJIEMEHTOB B  pPacTBOPEHHOW (pakiuu BOJ
OCHOBHBIX pek TamKukucTana .

B wuccnenoBaHHbIX Mpo0ax ObUIM ompeencHsl 24
aneMmenTa: As, Au, Ba, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf,
La, Lu, Mn, Na, Rb, Sb, Sc, Sm, Tb, Th, U, Yb, Zn u
BBISIBJICHBI HEKOTOPBIE 3aKOHOMEPHOCTH nx
pacIpeaeneHus.

ITokazaHo, uTo B pekax Ta/KMKHCTaHa TIOBCEMECT-
HO HAOJIONAIOTCS HHU3KHE COJNEPXKAaHHS OSTHX TaKHX
OMOTEHHBIX AJIEMEHTOB KaK XpOM, KOOAJIBT U IUHK.

JlaHHBIE NIPOBENEHHBIX MCCIEAOBAHUN I103BOJISIFOT
CUMTAaTh BOABl B peKax TamKUKUCTaHA YHCTBIMH,
KOHIICHTPAIlUX TOKCHYHBIX JJIEMEHTOB 3HAYUTEIHHO
MeHblle 3HadeHuil coorserctByrommx ITJK. Jlume B
HEKOTOPBIX pEKaxX COAEp>KaHUS MBIIIbSIKA, CYpbMBl H
ypana wmensbiie IIJIK or 2 nmo 5 pas, ocTanbHBIX
anemMeHToB B 10-50 pa3.

BrisBneno, uro koHneHtpanuu P35 B cocraBe Bojg
pex TamkukucTaHa pacnpenencHbl HepaBHOMEpPHO. B
pexax O6u Yamma, Bap3o6 1, Exok u Ceipaapss 2 oTMe-
YyaroTcsd KOHIEHTpanmuu cymMMmbl P30, Beimie cpemHero
3HaueHHs Mo BceM pekaM. OueBHIHO, 3TO CBS3aHO CO
3HAUUTEIBHBIMU NOCTyIUIeHUAMH P33 B Boabl 3a cuer
pacTBOPEHHs HOPOJ, 0OOTAEHHBIX STUMH 3JIEMEHTAMH.

CymMma koH1eHTpanuilt P30 B Bonax u3MeHseTcs oT
0,31 mMxr/n 1o 2,72 Mxr/n npu cpeanem 3HadyeHuu 1,10
MKr/1. CyMMa KOHIIEHTpauui KJIApKOB 3THX 3JIEMEHTOB
B peuHbIX Bojax cocrapiusier 0,15 Mkr/i.
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