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Ilposedena obpabomka u ummepnpemayus OAHHLIX O
cooepaIcanu MUKPOIIEMEHINO8 PACHBOPEHHBIX 8 800AX OCHOB-
noix pex Taosxcuxucmana. Ananusvl npogeoenvl 8 paAMKAX
MedxHcOYHapoOoHozo  axcnepumenma «HABPY3», u3zmepenus
OvLu npouszeedenvt 6 31 mouxe Ha pekax. B npoananusupo-
6annbix npobax 6vLnu 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, Th, Th, U, Yb, Zn. Bvisicnerno, umo
pacnpeoenenue dmux 21eMeHMO8 8 800ax HepasHomepHo. B
pexax Tadowcuxucmana noecemecmHo HAOAIOOAIOMCA HU3KUE
cooepacanust xpoma, kobarbma u yunka. Haubonvwasn xonyen-
mpayus ypana ecmpeuaemcs 6 peke Coipoapusa. H3z npugeden-
HBIX OAHHBIX UCCNIe008AHUS cledyem, Ymo 800vl & pexkax Tao-
JICUKUCTNAHA  YUCMbL, COOepIIcanue MOKCUUHBIX DNeMEHMO8
3HauumMenvHo Menvule 3suavenuti coomeemcmeyiowux I1JJK.
Juwe 6 HeKOMOPLIX pexax codepaicanue MblUbAKA, CypbMbl U
ypana menvute IIJIK om 2 00 5 pa3, ocmanbHuIX 31eMeHMos 6
10-50 pas.

Buisigneno, umo xonyenmpayuu P332 6 cocmase peunvix
600 pacnpedenenvt nepagnomepno. Cymma KoHyenmpayuu
P33 6 sooax usmensiemcss om 0,31 mxe/n (Capoau Muéna) u
0,38 ([Ianoic 1) 0o 2,72 mxe/n (Enok), npu cpeonem 3nauenuu
cymmor P332 pasnoii 1,10 mxe/n. Cymma Konyewmpayuu
KAApKO8 dMUX 71eMenmos 6 peynvix 600ax 0,15 mxe/n.

Knrouesvie cnoea: ceoxumus, obpabomka u unmepnpe-
mayust OQHHbIX, MUKPOINEMEHNb.

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, data processing and

interpretation, microelements.

Beenenne. Bce pexu Tamxkukuctana oTHOCSTCS K
Gacceiinam Amynapsu u Ceipnapeu. OHE 00najmarot
OONBIIMM DHEPreTHYECKNM MOTCHIHAIOM W HUTParoT
0ONBIIYI0 POJh B OpOIICHHH. boInbInoe BIUSHHE Ha
(hopmupoBaHe BOTHOTO cTOKa pek LleHTpanpHON Asun
OKa3BIBAIOT BEICOKOTOPHBIE CHETa U JICTHUKH.

Awmynapbs — camas MHOTOBOJHas peka LleHTpans-
HOlMt Asum. Mctokom ee saBisieTcst p. Baxangapbs, HUxke
0 TEYEHUIO Tociie coenuneHus ¢ p. [lamup, odpasyercs
p. sk, HasBanue Amynapbs peka HmoiaydaeT IOCHe
cnusHus Ilanmxa ¢ Baxmem. IlpunsB cmpaBa peku
Ka¢wupnuran, Cypxannapsio u lllupaban, Amynapbs He
noxy4aet O0JIbIle HU OJHOTO ITPHUTOKA.

XapakTep NHWTaHMs KpYNHEWIINX pek OacceifHa
Amynapbu OTHOCHTCS K peKaM JIEOIHHKOBO-CHETOBOTO
mutanus (Ilaamk, Baxm, 3epadman). MakcuManbHBIH
CTOK Ha 3TUX peKax OBIBAeT B MEPHOJI C HIOHS 10 aBTYCT,
a MUHUMAIBHBIA — B 3UMHHE MecSmpl. ITUTETHHOCTD
MOJIOBONIbSI  OOBIMHO 5-6 MecsreB. MHBIM pexuMOM
xapakTepu3ylorcsi BepxoBbs Kadupuurana, Cypxanga-
PBH ¥ HEKOTOPBIX NPUTOKOB, (POPMHPYIOIINX CBOH CTOK
C TOpPHBIX XpeOTOB, TZ€ B OCHOBHOM paclpOCTPaHEHBI
ce30HHBIe cHera. [TooBoabe Ha 3TUX peKax HAUMHAETCS
B MapTe. MakcuMasbHbIE Pacxo.bl HaOMOaal0TCst 0ObIY-
HO B KOHIIE alpess B Mae.

HawnbGonee kpymusie nputoku Ceipaapeu — Hapeiy,
Kapamappss u Yupumk OTHOCATCA K pEKaM CHETroBO-
JIETHUKOBOTO MMUTAHUSA C MAKCUMAJIbHBIM CTOKOM B Mae-
HioHe. BBICOKOTOpHBIE CHEra W OJIeIcHEHUs B Oacceiine
ChIpapby pa3BUTHI cilabee, 9eM B OacceiiHe AMyIapbH.
IIporekas mo depranckoit monuHe U HIDKE, ChIpaapbs
NPUHAMAET CIIpaBa MHOTOYHCIICHHBIE PUTOKH. HemHo-
TOYMCIICHHBIE JIeBble MPHUTOKU MOJHOCTHIO HUCIONb-
3yl0Tcsl Ha opomeHue u A0 CeIpaapbu CBOMX BOJ HE
JoHocAT. Becennuil naBonok Ha ChIpAapse NPOXOAUT B
MmapTe-arnpene, (GopMHPYSICh OT TasHUS CHETOB B paB-
HUHHOW 4JacTH OacceliHa W B Mpenropbsx. B mae Hauw-
HAeTCsl BTOPOH MaBOJOK, JOCTUTAIOIIMM CBOET0 MaKCH-
MyMa B WioJe. MHHUMYM CTOKa HaOIIOIaeTcs B
Jekabpe-siHBape.

IIpu BRIXOAE peK W3 TOp HA PAaBHUHBI BHYTpPH-
TOJIOBOE DACIHpEeIICHHE CTOKA MOIBEPraeTcsi Pe3KOMY
M3MEHEHHIO0. [IpOouCcXoauT 3TO B CBSI3M € Paz0OpPOM BOMBI
Ha OpOILIEHHE B MEPHO MOJOBOAbS, a TAKXKe C YBEJU-
YEHHWEM HCIApeHUs] M IIOBBIICHHEM HHQWIBTPAINOH-
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HBIX CBOWCTB TMOYB. l3McHEHHE pacmpeieficHHsI CTOKa
CKa3pIBacTCs B IIOCTCIICHHOM VYMCHBIICHWU CTOKA B
MABOJOK BHU3 IO TEYCHHIO; 3aTe€M B HEKOTOPOM
YBEIMYEHUH €ro o0beMa OCEHBI0 W 3MMOH 3a cuer
BO3BPATHBIX BOJ, KOTOPHIE MOCTYIIAI0OT OOPaTHO B PEKY,
KOTJ]a Ha HeW yCTaHaBIMBACTCS MEXKECHHBIA PEXKUM.

l'opHble peku OTIMYAIOTCA MaJlol MUHEpalin3a-
nueil. 3MeHeHne XMMUYEeCKOTO COCTaBa BOJI 3aBHCHUT OT
THIIPOJIOTUYCCKUX M TCOXUMHUYCCKUX XapPaKTCPUCTHK, a
TaKXKe CTCIICHH TEXHOTCHHOTO BO3JICHCTBHUS B OacceiiHax
pek. IIpobnema 3arpsi3HEHHS BOJHBIX PECYpPCOB sIBISC-
TCS OJHOW W3 BaXKHON TEMBI SKOJOTHYCCKUX M TCOXH-
MHUYECKUX HCCIIeIOBaHUI. BaXHO OTMETHTE, YTO MUKPO-
JIIEMEHTHBIA COCTAaB MOBEPXHOCTHBIX BOJ HA CETOTHSII-
HUIl [eHp ABNSEeTCS HaumMeHee m3ydeHHBIM. Cozepika-
HUE MHKPORJIEMEHTOB B BOAAX OYEHb MaJIO, B OCHOBHOM
MeHbIIe MUKporpamma Ha jutp (107° r/n umm 107 /r).
Jlst ompeneneHust CTOJb MAJIbIX KOHIIGHTPAIHA HE00XO-
JIUMBI BEICOKOUYBCTBHUTEIBHBIE METOMBI aHAJIH3a, OJHUM
U3 KOTOPBIX SIBIISCTCS HEHTPOHHO-aKTUBAIIMOHHBIN aHa-
m3 (HAA).

B paGore obcyxnarorcest pe3yinbTaTel 00paboTKH U
UHTEepHpeTanuu 0a3bl JAHHBIX, TOJYYCHHOW NPU MPOBE-
JIeHuu MexayHaponHoro skcrnepumenta « HABPY3», B
KOTOPOM TIPUHHMAJH YYacTHE YydYeHbIe W3 TaKuKu-
crana, Kasaxcrana, KsIpreiscrana u Y30ekucrtaHa.
DKCTIepUMEHT TpoBoAMiCS Ton srujgor CaHamidcKon
HanmonansHOW sabopatopun CIHIA [1]. OcHoBHOH
LEeNbI0 IKCIEPUMEHTa SBIUIOCH W3YYEHHE YHCTOTHI
TpaHCTpaHUYHBIX pek LleHTpanbHONW A3WM U BIUSHUA
aTOMHOM  mpombinuieHHocTH  ObiBiiero CCCP  Ha
9KOJIOTHIO PEYHBIX 0ACCEHHOB PETHOHA.

B ocHOBY paOOTHI MOJIOKEHBI PE3yIbTATHI OMPOOO-
BaHus 31 Touku OCHOBHBIX pek Tamxukucrana. [Ipose-
JileHa 00paboTKa JaHHBIX COACPIKaHHS METAJUIOB B PacT-
BOPCHHON (DpaKIUK BOJBI, MOJYYCHHBIX B PE3yJbTATE
MpPOBEACHUS  HEHTPOHHO-aKTUBAIIMOHHOTO  aHAIW3a
(HAA) B UncTuTyTe sinepuoit pusukn AH Pecrrybmuku

VY36ekucran (USD AH PY).

OO0bekTHI W MeTOABI HccaenoBaHmii. B pamkax
skcriepumenTa «HABPY3» Obur mpousBenen oTO0p
mpo6 B 31 Touke OCHOBHBIX pek TalKMKUCTaHA B Tie-
pHOI TIOJIOBOJIbSI, B BECCHHE-JIETHUH Ce30H (Mai-UIOHb
MecsIpl), 0e3 ydeTa KIMMATHYECKUX OCOOEHHOCTEH
(moxnmeit m ceneit). Meroauka mpoOooTOOpa mpemycma-
TpuBaja OTOOp NPOOBI PACTBOPEHHBIX KOMIIOHCHTOB
pe4HOM BOABI M BOAHBIX cycneH3uil. HemocpeacTseHHO
Ha MecTax oTOopa mpod mpubopom “Hydrolab DS-5”
(CHIA) [2] m"pou3BOIMINCH W3MEPEHHS OCHOBHBIX
(DU3UKO-XMMHYECKUX TMapaMeTPOB BOIBI (TeMIieparypa,
pH, ynenpHas TpOBOAMMOCTH, OOIIMH COCTaB PacTBO-
PEHHBIX BEIIECTB, COJICHOCTb, PACTBOPEHHBIN KHUCIOPO.
1 OKHCIINTEIHHO-BOCCTAHOBUTEIBHBIN MTOTeHIHAN) [3].

Cmmcok Todek oTOOpa 00pa3loB W HMX Teorpa-
(uyeckne KOOpIWHATHI MpUBeAeHBI B Ta0m. 1. Toukm
oTOOpa ObLTH BEIOPAHBI MPAKTHYECKN HA BCEX OCHOBHBIX
pekax, mpoTekaromux B OacceliHax pek AMymapbsi H
Coipaapssi.

[IpobooTbop mpoBoxwmiics ¢ coOmoaeHneM Tpebo-
BaHUi Metonmueckux ykazanuii [4]. IIpoba Bomb
coOupanach Kak MHUHHUMYM H3 ISTH TOYEK B paccMa-
TpuBaeMoM cTBOpe. IIpoObl BOABI (DMUIBTPOBANIHCH W
(uKCcHpOBaTUCh a30THOM KUCIIOTOM HE MO3HEE OIHOTO
gaca rmociye oToopa.

OtoOpannble 00pa3lbl JOCTABISUIMCH B Jlabopa-
TOpHUIO, T/A€ MPOM3BOAWIOCH YyIIAPHBAHWE BOIBI IPH
temneparype mo 85°C. M3 5 murpoBoro obwema moiy-
gayack mpoOa paBHas 50 My, T.e. CTENEHb MpeIBapH-
TeNbpHOTO oborarieHus cocrarisia 1:100. [Ipu mposexae-
HUM aHAIIM30B KOHIICHTPALUS METAIOB IEPCCUUTHI-
Bajlach Ha TOJHBIH 00beM Boabl. CoOpaHHBIE TPOOEI
ormpasnsuiucs B UAD AH PY nns HAA mHa peakrope.
Metoqg HAA o0namaer BBICOKOW YYBCTBHTEIHLHOCTBIO,
MO3BOJSIET ~ NPOU3BOAMTH  KOJMYCCTBCHHBIA  aHAIH3
COJICPXKAHMS METAUIOB B aHAIM3HPYEMBIX OOBEKTaxX C
TOYHOCTHIO JTydmie, gyem 10710 r/r.

Tabuuna 1. Touxku or60pa 00pa3uoB 1 UX reorpaguyecKue KOOPAHHATHI

O6pa3upl Pexu Pacnonoxenue Touex otdbopa upota Jonrora
1 TJ-25 Cuoma [Tputox Bap306 38054 68°44'
2 TJ-28 Taro6 Iputox Bap3o6 38°50" 68°50'
3 TJ-29 O6u Yarmma IMpurox Bap3o6 38°47' 68°49'
4 TJ-30 Omxyx IMpurox Bap3o6 38°46' 68°49'
5 TJ-01 Bap306 1 18 k™ Boimie Jlymante 38°42' 68°47'
6 TJ-02 Bapzo6 2 9 kM Hke Jlymranoe 38°31" 68°46'
7 TJ-67 Cap6o 1 xm Beite cnustHus ¢ Capaan Muéna, 38947 69°19'
nputokoM Kadupnurana

8 TJ-66 Capnan Muéna 1 kM Boitre cusians ¢ Cop6o, npurokom Kadupuurana 38°43' 69°19'
9 TJ-03 Kagupauran 1 1 kM BhIIIe causiHAS ¢ Bap3o6om 38029 68°46'
10 TJ-04 Kagupauran 2 3 kM Hixe ciusHus ¢ Enokom 38027 68°44'
11 TJ-05 Kagupuuran 3 XKenesnonoposxuslit MocT LllapTy3 37°16' 68°8'
12 TJ-06 Enox 1 kM Beimre ciustaus ¢ Kadupauranom 38028' 68°47'
13 TJ-08 Baxm 1 ITocenox Yopcana 38°48' 69°52'
14 TJ-07 Baxm 2 KenesHogopoxHblit MOCT JKUIHKYIB 37°33' 68°31
15 TJ-09 I'ynr OxpamnHa (BbIxox) Xopora

16 TJ-10 IIanmx 1 Mocrt nocenka Tem

17 TIJ-11 ITaamx 2 Moct nocenka Hroxuwmit ITssumk 37°11' 68°35'
18 TJ-31 Coipaapps | Kumnak Bynox 40°33' 70°32'
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19 TJ-13 Coipaapps 2 3amagHas okpauHa . X0MKeHTa 40°17 69°37'
20 TJ-14 Hcoapa 1 I'pannna ¢ Keiprerzcranom 39051 70032
21 TJ-15 Hcdapa 2 Iocenok Padot (1o depranckoro kaHaua) 40°18' 70°33'
22 TJ-68 Cabypran ITputox 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 ciusiHus ¢ Porosa, kunnak Jlyraka 38°39' 68°34'
27 TJ-59 XoHako 2 Kumnak Xupmanak 38°35' 68°33'
28 TJ-74 Maxpuctan 1 Hauano nepesaina Illaxpucran, co cropons lllaxpucrana 39034 68°36'
29 TJ-72 axpuctan 2 To xe 39°035' 68°34'
30 TJ-73 Maxpuctan 3 To xe 39035' 68°34'
31 TJ-75 Maxpuctan 4 Komnen nepepana llaxpucras, co cTOpoHb! AitHU 39027 68°32'

K coxanennro, HAA He mno3BosiseT aHaIW3U-
POBAaTh BCE IEMEHTHI MIEPUOAMYECKON crucTeMbl. HacTh
AJIEMEHTOB  00pa3yeT KOPOTKOXUBYIIHE H30TOIIHI,
perucTpaiys KOTOPhIX 3aTpyAHEHA U3-3a allapaTHBIX
OTpaHMYCHUH, Jpyras dYacTb JHUOO He o0pasyer
PAJIMOAKTUBHBIX HM30TOIOB, JIN0OO MMEET OYEHb Majoe
CEYCHUE B3aMMOJICHCTBHS C HEUTPOHAMHU.

PesyabTaTrhl u3MepeHuii u o0cyxkaeHue. B
npo6ax BozbI OBLTH OmpenenieHsl 24 dneMenTa (B anda-
BHUTHOM Tiopsiike) 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 »2THX D2JIEMEHTOB KajbIMi, JKeje30,
MapraHell W HATPUHA OTHOCATCS K TPYIIE MaKpo-
JJIEMEHTOB, OCTAJIBHBIC SBIISIOTCS MUKPOAJIEMCHTAMHU.

MUKpPO3JIEMEHTAMH ~ HA3BIBAIOTCS ~ JJIEMEHTHI,
coJiep)kaHre KOTOpBIX B 3eMHOH kope Mano (<0,01%).
ITo 6noxmumuyeckoii kinaccudukanuu 6onee 30 MUKpO-
AJIEMEHTOB CYUTAIOTCS OMOTCHHBIME - HEOOXOAUMBIMU
IUIA KU3HEAesTeTbHOCTH OnoTonoB. Ho u30bITOUHAs
KOHIIGHTPALlUsl MHKPO3JIEMEHTOB MOXET CTaTh T'yOH-
TENbHOM IS JKUBBIX OpPraHuU3MoOB. PexkoMeHnnmyemas
CyTOYHAs 1032 TOTPEOJICHUS MHKpPODJIEMEHTOB ISt
yenoBeka coctaBisier meree 200 mr [6]. Ocobo Baxk-
HBIM KaHAJIOM TIOCTYIUICHHS MHKPOAIJIEMEHTOB B
OpTraHU3MBI SIBISICTCS BOJIA, TAK KAK y)KE PACTBOPECHHbBIC
B BOJIaX MHUKPOAJIEMEHTEI XOPOIIO YCBAUBAIOTCS JKUBBI-
MH OpraHH3MaMH.

B Toxe Bpems cpean MUKPOAIIEMEHTOB TIPHCYTCT-
BYIOT M TOKCHYECKHUE JIEMEHTHI THIIA MBIIIBIK, CypbMa
U IIp., KOTOPBIC MaryOHO BO3JCHCTBYIOT Ha BCE JKUBBIC
opranu3Mel. K cokajeHHIO, B HAIIUX HCCICIOBAHHIX
OKa3aJIUCh HEOMPEACICHHBIMA TaKUE CYNCPTOKCHKAH-
THI KaK TaJUH, PTYTh, CBUHEII U IPYTHE.

l'uruennueckumu Hopmamu (I'H 2.1.5.1315-03,
P®) B Bome OOBEKTOB XO3SHUCTBEHHO-TTUTHEBOTO U
KYJbTYypHO-OBITOBOTO BOJOIIOJIB30BAHNS OIPEICIICHBI
npenenabHo nomyctumble kKoHTeHTpanuu (I1JIK) xumu-
YECKUX BEIIECTB, B TOM YHCIIE U Ut 34 PaCTBOPEHHBIX
B Bomax MeTtayioB. Ha puc.1-4 mpencraBieHo pacrpe-
JICJICHUE MUKPOAJIEMEHTOB 1 U 2 KJIacCOB OMacHOCTH
[7] B Bomax ocHOBHBIX pek TamxukucTaHa.

Mp1ubsk (puc.1) npeuMynecTBEHHO pacipocTpa-
HEH B peKax, OepylIMx Hayallo Ha FOXHBIX OTpPOrax
T'uccapckoro xpe0Ta, ¥ B MepByro ouepeas B Bap3zode
u Kadupaurane u nx npurokax. CpeqHsst KOHIICHTpa-
[IMsT MBIIIBSKA B pekax Tampkukuctana 1 Mxr/m. Mak-
cUMallbHasi KOHIEHTpANWs 3aperUCTPHpPOBAHA B TOP-
HbIX pekax Cap6o (mpurox Kaduprwrana) m Cuoma
(mputok Bap3o6a) - 2,81 u 2,78 MKT/1, COOTBETCTBEH-
Ho. KoHIeHTpanmuss MBIOIbSIKA B 3THX pPEKax BCEro
IuIbp B TpH pasa Menbine, geM [IJIK (10 mxr/m). B
HIWKHUX TCUCHHSIX KOHIECHTPAIMS MBIIIbSIKA MaJacT
Omaromaps pa30aBICHUIO JPYTMMH BOJaMU U BHINa-
JICHHIO B OCAJIOK.
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Puc. 1. KoHnieHTparys MbIIbsSKa B peKax.

37



{ HAYKA U HOBBIE TEXHOJIOTUHA Ne7, 2013 }
CpenHee comepkanue KooanbpTa B pekax Tamkukuctana paBHo 0,18 Mkr/n. MakcumanbHas konueHTparms 0,49 MKr/in

3apeructpupoBana B Touke Cwipaapss 1 (k. Bynok) (puc.2). MunnmanbHas koHueHrpanus B peke Cuoma 0,02 MKr/n npu
ITJIK xo6ansra B Bogax 100 MKr/im.

0,600
s
=
~ 0,500
x
Z 0,400
S
]
s 0,300
3
n_OlOﬁ-
50100
%J
:&000' e | T e
g g%g?ﬁﬂ\ggHngHNEHNHNHNgﬂNgHNHNmﬁ'
: ; S i
c5=f‘8‘8ﬁ—-ﬂd§§%:33.3555523:,2@223:%55
TS EgR RS S = = =W o5 ox g5z @ & FO“’“EEB[G
‘J'_;DD-Q"'JEEEE 2 & Egmm-e--eé“ﬁﬁo_::ssss
- -1 w W = = ==
§ 38 TEL: =2 Ffz2cFr 222252
geE£5 3 0 EEER
%ggg =53 3 3
g

Puc. 2. Konrnenrpaius kobanpTa 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). HaubGonblas KOHIIGHTpalusi CypbMbI B
nputoke Bap3o6a O6u Yanma (2,27 MKr/i), 3T0 BCero B 1Ba pas3a MeHsblue, yeM [1/IK (5 Mkr/m).

XoT4 conmepKaHHe TaKUX TOKCHKAHTOB, Kak As u Sb, B pekax menbmie, yem [I/IK, Tem He MeHee, conepxaHue
9THX 3JIEMEHTOB JIOCTATOYHO BEJIHUKO.
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Laxpucran 2
Laxpucran 3
Laxpucran 4

Puc. 3. Konnenrpamus cypsMsl B pekax TamxukucTana.

OueHp BaKHBIM JIEMEHTOM AT HaIlleH pecHyOiInKH siBisieTcst ypaH. Ero cpenHsist KOHIEHTpaIsa ypaHa B BoJax
pex Tamxukucrana pasHa 4,02 MKr/m, MakcuMmanbHas 16,7 MKr/m 3apeructpupoBana B pexe Ceipmapbsa 1 (k. Bymok).
MunumanbHas koHueHTpanus 0,2 Mxr/m B Touke lllaxpucran 4 (xonen mnepesana Lllaxpuctan co cropoHbl AlHM)
(puc.4). 11K ypana B Bomax paBaa 100 MKr/i.
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Puc. 4. Konnenrpanus ypana B pekax TaJyKHKHUCTaHa.

He ymuBuTensHO, YTO HamOOIbIAs KOHIICHTPALI
ypana obHapyxeHa B p. CelpJapss, Tak Kak B Oacceifne
3TOM PEKU PACIOJIOKEHbl KpyIHEHIINEe ypaHOBBIE MPO-
BuHnun llenTtpanpHoit Asum [8]. [loBbimieHHBIE KOH-
HmeHTpanuu ypana B pekax O6m Yamma m Omxyk mpu-
ToKax Bap3o6a cBs3anbl ¢ OMKYyKCKUM METMaTHTOBBIM
pailioHOoM, a B BoJax BepxoBbeB XoHako U Kaparara - ¢
FCOXUMHUYCCKAMHU OCOOCHHOCTSIMH 3THUX PaiiOHOB. YpaH
00BIYHO PACCMATPUBAIOT COBMECTHO ¢ TopueM. Kitapko-
BOC COJICPIKaHUE TOPHUS B 3eMHOM KOPE BEIIIC ypaHa B 3-
4 pa3za, HO COCAMHCHHsS TOPHUsS SIBIISIOTCS TPYIHOPACT-
BOPHUMBIMHU ¥ COJICPXKAHKUE TOPHS B PACTBOPCHHOM BHJIE
B 50-60 pa3 MeHbIIIE ypaHa.

W3 gnca GMOTeHHBIX MUKPOAJIEMEHTOB, IIPEACTaB-
JICHHBIX B CITHUCKE, OMPEACTSEeMBIMH OKa3alHCh XPOM,
K00anpT M IMHK. B mcciemyeMbIx pekax HaOIOmaroTCs
HU3KHE COAEp)KaHUS OSTHUX MHKPOIJIEMEHTOB W HX
pacripezeneHe HepaBHOMEPHO.

W36biTounass konnentpaums (Boime [1JK) naxe
OMOTCHHBIX MHUKPOIJIEMCHTOB MOXET OBITh TOKCHYHA
JUTSL )KUBBIX OPTaHU3MOB. B TaOi. 2 mpuBeieHbl KOHICH-
Tpaluu MUKPOIJIECMECHTOB B BOJAX, KJIAPK PEYHOH BOJBI
[91 wu vopme! TTJIK u3 I'uruennueckux HOpMaTuBoB PO
(T'H 2.1.5.1315-03) [7].

Knapk pedHoil BombI (cpeiHee coaepKaHue XUMH-
YECKUX DJIEMEHTOB) JIAeT MPEJCTaBICHUE 00 ONTHMAalb-
HOM COAEp)KaHHMH XUMHYECKHX 3JeMeHTOB. OH MOXET
OBITh NCIIOIB30BAH JJISi CPABHEHHS MTOMYUCHHBIX JaHHBIX
C HUM.

CpenHue 3HAYCHUS KOHIICHTPALUH TaKUX 3JICMCH-
ToB Kak As, Co, Cr 1 Zn B BoJiaX COOTBETCTBYIOT KIapKy
peunbix Box. Konuentparmuu Ba, Cs, Sb u Rb B Bogax
BBIIIIC KJIAPKA PEYHBIX BOJI.

CopeprxkaHune HEKOTOPBIX 3JieMeHTOB B Bone ['H He
HOpMHpPOBaHbI. V3 mpuBeNeHHOW TaOIHIBI BHIHO, YTO
BOJBI B pekax TaKUKHUCTaHA YHUCTHI, COACPIKAaHHUE MPH-
BEJICHHBIX JJIEMEHTOB 3HAYMTEIHHO MEHBINE 3HAYCHUH
coorBercTBytomux IIJIK. Jluimbe B HEKOTOPHIX pekax
COZIEp’KaHNE MBIIIbsIKA, CypbMbl U ypaHa MeHblue ITJIK
oT 2 10 5 pa3, ocTalbHbBIX eMeHTOB B 10-50 pas.

ITo pacnpocTpaHEHHOCTH MHUKPOIJIEMEHTHI B ped-

HBIX BoZax Ta/pKMKUCTaHa paclpe/eseHbl CIeAYIOIINM
obpaszom: Ba>Zn>U>Rb>Cr>As>Sb>Co>Cs-Th.
Onementsl Ce, Eu, La, Lu, Sc, Sm, Tb u Yb
OTHOCSITCSL K TIpyIIe pPEeAKO3eMENbHbIX, HUX pOJIb B
KHU3HEACATSIBHOCTH OPraHU3MOB MAJIO U3y4eHA.

Ta6auua 2. KonuneHTpauum (MKI/J1) MUKPO3J1€MEHTOB
B Bojax pek PT, xiapk u IIJIK

Kon- Knap | ITK | Knacc
3HaycHHE Touxa HEeHTpauus| KB B omnac-
otOopa
B BOJIC BOJC | BOAC | HOCTH
Cpennee 1
As | Makcumansroe |  CapGo 2,81 2 | 10 1
Mununmansaoe | Coipaapsst | Crepst
Cpennee 34,03
Ba | Makcumansnoe Enox 137 10 | 700 | 3
Munumansroe | O6u Yanma 1,95
Cpennee 0,18
Co | MakcumainbHoe | Coipaappsi 2| 0,49 | 0,2 | 100 | 2
MuHuMaIbHOE Cuoma 0,02
Cpennee 1,22
Cr MakcumansHoe | Mcdapa 2 5,37 1 50 3
MHuHHManbHOE Kagup- 0,05
HHTaH |
Cpennee 0,08
Cs | Makcumanbhoe | ITsumx 1 0,45 (0,02
MuHUMaJIbHOE Baxu 1 Cruenpl
Cpennee 0,32
Sb | Makcumansnoe | O6u Yanma | 2,27 1 5 2
MuHnMaEHOE Poroga 0,03
Cpennee 2,05
Rb | Makcumambroe | Xonaxo 1 8,77 1
Munumansaoe | Coipaapsst 1| Cnenst
Cpennee 0,08
Th | Makcumansroe | Bap3o6 1 0,27 0,1
MuHUMaJIbHOE Baxm 2 Cruenpl
Cpennee 4,02
U | Makcumanbnoe | Coipmapps 2| 16,5 Hy | 100 | 2
MunumanbsHoe | laxpucran 4 0,2
Cpennee 18,73
Zn | MakcumanpHoe | Baxiu 1 39,3 20 |1000| 3
Munnmansaoe | Calypran 6,99
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PenkozemenbHble aneMenTsl (P33) - cemelicTBo 13
17 xumunueckux snemenToB III rpynmnel nepuoandeckoit
cucteMbl: Sc, Y, La u manranouasl. P39 uMeror Onms-
KM€ XMMHYECKHE CBOMCTBA; BCTPEUAIOTCSA B IPHUPOJE B
KpaifHe pacCcesHHOM COCTOSIHHU. DJIEMEHTHI C YeTHBIMHU
aTOMHBIMH HOMEPaMH PacIpOCTPaHEHBI 3aMETHO dYaIle,
9YeM C HEYCTHBIMU.

B npupose oHM 4acTO BCTPEUAIOTCS B OJHUX M TE€X
JKE MUHEpaIax.

B Tabmune 3 mnpuBeneHsl coaepxkanms P30,
PacTBOPEHHBIX B BOJAaX OCHOBHBIX peK TaKHKUCTaHa,
U3 KOTOPOHl BHIOHO, YTO HMMEET MECTO 3HAYUTEIbHOE
MPEBBIIICHUE COMACPIKAHUS PEIKO3EMEIBHBIX JIEMECHTOB
10 CPABHEHHIO C KJIAPKOM.

Ta0auna 3. Copepikanue peko3eMeIbHbIX 31eMEHTOB B BOAaX (MKI/JI)

HaumenoBanue 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
Bap3o6 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
Kadupruran 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
Kadupuuran 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
Baxmr 2 0,74 nd 0,10 0,0100 0,050 nd nd nd 0,90
I'ynt 0,11 nd 0,32 0,0140 0,008 nd nd nd 0,45
ITarmxk 1 0,04 0,005 0,31 0,0130 0,015 nd nd nd 0,38
Tlaamx 2 0,29 0,015 0,27 0,0041 0,051 0,038 nd nd 0,67
Coipnapbs 1 Nd Nd 1,08 0,0480 0,097 Nd Nd Nd 1,23
Coipnapbs 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
Calyprax 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
Kaparar 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
Xonaxo 2 0,61 0,120 0,56 0,0048 0,110 0,035 0,0100 0,0160 1,47
laxpucran 1 0,82 0,027 0,21 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
*Kiiapku pedHoi BObI 0,08 0,001 0,05 0,001 0,004 0,008 0,001 0,004 0,15

nd-HeT JaHHBIX.

Krapku peunoii Bozs! (pactBopénnas popma) mo A.I1. Bunorpanosy (1967) [10].

Tak, conep)kaHue 1iepHsl B BOJE OKa3aJoCh 3HAYH-
TenbHBIM B pekax O0u Yamma (1,56 mkr/n) u Enoxk (1,63
MKI/JI) 110 CPaBHEHUIO C MUHHMAJIFHON KOHIICHTpaIuei
B p. [Tanmx 1 (0,004 mxr/n). Knapk Ce B peunoii Boze
cocrasisier 0,08 MKr/im.

KonnenTpanus esponus B npode Boasl Kadupau-
ran 1 cocrasmster 0,22 mkr/i, a B XoHako 2 -0,12 mkr/i,
[0 CPAaBHEHHIO C CaMBIM HH3KHM COAEP)KaHHEM B peKe
IIsamx 1 (0,005 wmxr/m). Kmapk Eu B peuHoli Boxe

cocrasiseT 0,001 MKr/im.

BricokuMu conepaHuUsIMU JIAHTaHA B BOJAX OTJIU-
yarorcst pexu Coipaapes 2 (1,28 mxr/m) n Enok (1,02
MKT/JT) IPA MUHUMAJIbHBIX 3HAUCHUIX B pekax Cuoma u
Cabypran (0,10 wmxr/m). Kmapk La B peunoit Boae
cocrasisieT 0,05 MK/,

BBICOKUMHU COZCPIKAHUSIMH JIIOTELHST OTJIHYAIOTCS
Bombl pek O6m Yamma (0,046 mxr/m), Omxyk (0,041
Mmkr/n), Ceippapbst 1(0,048 wmxr/m), Kaparar 2 (0,046
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MKr/i), 1 Xonako 2 (0,048 mkr/m). Huskoe conepxanue
morteuus npuxomurcs Ha p. Kadupauran 3 (0,0007
Mkr/n). Kmapk Lu B peyHoil BOAe COCTaBIISAET
0,001 mKr/11.

ConepxaHue CKaHAWS B BOAAX PaCIpPEAEIIOTCS
TaK’ke HEPaBHOMEPHO: OONBIINMHU KOHLECHTPALMSIMU
oTimyaroTcs peku Bapz3o6 1 (0,109 mxr/m) n Xonako 2
(0,110 mxr/m), camast HU3Kas KoHUeHTpanus B p. Capbo
(0,002 wmxkr/m), Kmapk Sc B peyHON BOJE COCTaBISACT
0,004 mkr/m.

K coxanenuro, 111 TaKUX AJIEMEHTOB KaK caMapHi,
TepOuii M UTTepOMi HET MOJNHBIX JAHHBIX 3HAYCHUH 110
pacIpeseneHuIo CoepKaHui B BOJIax.

Bogel  Bcex  HccneayeMbBIX  peK  SIBIISIFOTCS
cinaborienoYHbIMe [3] U, O4EBHIHO, HEOIATOPUATHBIMU
JUTsT HakorwieHWss W murpanuu P35 B Bomax. Tem He
MeHee, B Bogax pek O6m Yanma, Bapzo6 1, Enok u
Colpmappsi 2 OTMEYAroTCs CYMMBI KOHIEHTparmii P30
BBIIIIE CYMMBI KOHIIEHTPAIIUH KJIApKOB dTHUX JIEMEHTOB B
peYHbIX BoAax, paBHoi 0,15 mxr/i (Tabdmn. 3). Bo3aMoxkHoO,
Takoe pacnpeaeneHue P30 B pekax CBsf3aHO cCO
3HAYUTEIBHBIMH TOCTYIUICHUSMH B BOJIBI 33 CYET
PACTBOPEHUS MOPOJI, 0OOTACHHBIX 3TUMH JIEMECHTAMHU.

Pacnpenenenne  cymmnr P30 B cocraBe Bojg
OCHOBHBIX pek Ta/KUKUCTaHA TIOKa3aHa Ha pHUC. 5, U3
KOTOPOTO BHJIHA €€ HEPABHOMEPHOCTb.
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Puc. 5. Pactipenenenue cymmsl P39 B Bogax pek TamxukucTasa.

Hamnbonemme conmepxanus cymmbel P32 mpuxons-
Tca Ha peku Enok (2,72 mxr/m) m O6m Yamma (2,38
MKr/n). HamMenbmue comepikanus P30 mpuxomsarcs Ha
pexu Capaan Muéna (0,31 mxr/m) u Ilsamkx 1 (0,38
Mkr/n). Cpennee 3HaueHne cymMmMmbl P33 1o Bcem pekam
paBHo 1,10 Mkr/n. CyMMa KOHLIEHTPAMH KJIAPKOB 3THX
9JIEMEHTOB B PEYHBIX Bojax paBHa 0,15 MKr/im (kpaiHsis
npaBast TOYKa Ha puc. 5).

Heo6xoanMo 0TMETHTB, YTO HaOJIIOAaeTCsl HEKOTO-
pas TCHIEHIUS yMEHbBIIEHUS KOHIeHTparmuu P3D ot
UCTOKAa K CIUSHUIO C OONBIIMMH PEKaMH. DTO MOXKET
OBITH CBA3aHO C AKTHUBHO IMPOTEKAIOIIUMH IPOLECCAMU
copbrmn P30 pedHoii B3Bechio, a Takke C pa3daB-
JICHUEM JIPYTHMH BOJAMU 110 MEpe yIaJICHHsI OT UCTOKa
PEKH.

3akia0ueHne. B paMKax JKCIIEPUMEHTA
«HABPY3» nposeznens! oTOopsl 06pa3uoB B 31 Touke
OCHOBHBIX pek Tamkukucrana, oOpaboTka W HHTEp-
IpeTauyst paHee MNOJYYSHHBIX IAaHHBIX O COJAEPKAHUH
MHUKpPO2JIEMEHTOB B  pPacTBOPEHHOW (pakiuu BOJ
OCHOBHBIX pek TamKukucTana .

B wuccrnenoBanHbIX mpobax ObLIM ompemencHbl 24
asneMmenTa: 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
BBISIBIICHBI HEKOTOPBIE 3aKOHOMEPHOCTH uX
pacrpenencHusl.

ITokazaHo, uTo B pekax TamKHKUCTaHa OBCEMECT-
HO HaOJIONAIOTCS HHU3KHE COJAEPKAaHMS OTHX TaKHX
OMOTCHHBIX DJIEMEHTOB KaK XpOM, KOOQIBT U LIUHK.

JlaHHBIE NIPOBEICHHBIX HCCIENOBAHUK ITO3BOJSIOT
CUMTAaTh BOABI B peKax TaIKUKUCTaHA YHCTBIMH,
KOHLIEHTPALMK TOKCHYHBIX 3JIEMEHTOB 3HAYUTEIHHO
MeHbIlle 3HadeHui cooTtBercTByromux I[IJK. Jlums B
HEKOTOPBIX peKax COJACPXKAHUSA MBIIIbAKA, CYPbMBI U
ypana wmesbme IIJIK or 2 pgo 5 pa3, ocrambHBIX
anemMeHToB B 10-50 pa3.

BrisBneHo, uro koHueHTpanuu P35 B cocraBe Bog
pex TamxukucraHa pachpejeseHsl HepaBHOMEpHO. B
pexax O6u Yanma, Bap3o6 1, Enok u Ceipmapbst 2 oTMme-
YaIOTCS KOHIIGHTpamuu CyMMmbl P30, BEIImIE cpemaHero
3Ha4eHHA Mo BceM pekaM. OueBHIHO, 3TO CBS3aHO CO
3HAYUTEIBHBIMU TOCTYyIUIEHUAMH P33 B Boabl 3a cuer
pacTBOPEHHs NOPOJ, OOOTAEHHBIX STUMH 3JIEMEHTAMH.

CymMma koHneHTpanuilt P30 B Bonax u3MeHseTcs OT
0,31 Mxr/n no 2,72 Mxr/n npu cpeanem 3HavyeHus 1,10
MKr/n1. CyMMa KOHIEHTpPAIMK KJIapKOB 3THX 3JEMEHTOB
B peuHBIX Boax coctasiuser 0,15 MKr/m.
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