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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTH padoThl. Boga HeoOXxoauma il dKU3HEACATETLHOCTH YeJI0OBe-
Ka, ¥ MMpooJieMa 3arps3HeHUs] BOJHBIX PECYPCOB SIBJISICTCSI HA CETOHSIIHUN ACHb OJI-
HOM M3 aKTyaJIbHBIX TEM DKOJIOTHUECKUX U OMOTCOXUMHUYECKUX HCCIICTOBAHU.

B MupoBOM mpakTUKE IJIsI OLEHKU KayecTBa BOJbI B PEKax M BOJOEMAX HC-
MOJIB3YIOTCSL pa3Hble cTaHAApThl. OOBIYHO BOJBI Pa3NESAIOT IO 3arps3HEHHOCTH Ha
HECKOJIBKO KJIaccoB. Kiacchl OCHOBaHBI Ha MHTEpBaax yACIbHOIO MHJEKCA 3arpsi3-
HEHHOCTH BOJIbI B 3aBUCUMOCTH OT KOJIMYECTBA KPUTHUYECKHUX IMOKA3ATEICU 3arps3-
HEHHOCTH.

[IpOpUTETHBIMU B CIIMCKAaX 3arpsA3HSAIONIMX XUMHUYECKUX BELIECCTB SBJISIOTCS
TSIKEJIBIE METAJUIbl, COEAUHEHUS KOTOPBIX HE MOABEPrarOTCA NECTPYKUUU B MPUPOI-
HBIX BOJaX, a JIUIIb U3MEHSIOT (POPMBI CYIIIECTBOBAHUS, B PE3YIbTATE YETO MPOUCXO-
JTUT U3MEHECHHE MUTPAIMOHHOMN CIIOCOOHOCTH METAIJIOB, TOKCHYECKUX CBOMCTB U JI0-
CTYMHOCTH WX JiJIsl TUAPOOUOHTOB. [lonagaroiye B BOJHBIA OOBEKT pa3IuYHbIMU ITy-
TSAMHU TSDKEJIBIe METaJUIbl B pe3yJbTaTe THAPOJIN3a, COpPOIMH, KOMILIEKCOOOpa3oBa-
HUSI, OCAKJICHHUS U OMOIOTJIONICHUS MOTYT MEPEXOJUTh U3 BOAHOM (PpakIiuu BO B3BE-
CH, OCaXIAThCSl B BUJIC TPYAHOPACTBOPUMBIX COCUHEHUN, 3aTEM BHOBb MEPEXOAUTH
B BOJHBIM pacTBOp. B ompeieieHHbIX KOHIEHTPALUAX TAXKEJIbIE METALIBI HE TOJIBKO
BJIMSIFOT HA KQYECTBO MPECHBIX BOJI, HO U CTAHOBATCA TOKCUYHBIMU JIJISI UXTHO(DAYHBI
1 aKKyMYJIMPYIOTCS B UX opraHax. [lo nmuiieBo nenyu Metrauibl MOTYT HOMACTh B OP-
raHW3M Y€JIOBEKA.

ConepxaHnue pacCTBOPEHHBIX B BOJAAX METAJJIOB SIBJISIETCS OUYCHb BaYKHBIM KO-
JIOTUYECKUM TapaMETPOM, HAMPIMYIO 3aBUCIIIAM OT T€OXUMUYECKUX XapaKTEpHU-
CTHK OKpYXalollei cpeqibl B 0acceitHe 3TUX PeK U CTENEeHU TeXHOTE€HHOTO 3arpsi3He-
HHUS PEK.

Ieanb padoThl 3aKII0YacTCS B 00paOOTKE W MHTEPIIPETALMK JTAHHBIX H3Mepe-

HUsA Q)HSHKO-XI/IMI/I‘IGCKI/IX napaMEeTpOB BOJALI U COACPIKAHHA pAaCTBOPCHHBIX MCTAJIJIOB



B BOJIaX OCHOBHBIX pek PecnyOnuku Tamkukucran (PT). Pabora otHocuTCs K 00J1a-
CTH TUJIPOXUMMUMU.

JIns JOCTHOKEHUS ATOM 1M HeOOX0IMMO OBLIO PEIIUTh CISAYIONINE 3a/1auHn:

1. JlaTe mHTEpHpeTaIyio OCHOBHBIX (DU3UKO-XUMHUUYECKHX IapaMeTPOB BOJIbI
(Temniepatypa, pH, yzaenbHas mpoBOJUMOCTb, OOIIMI COCTaB PacTBOPEHHBIX Be-
IIECTB, COJICHOCTh, PACTBOPEHHBIN KHUCIOPOA U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
MOTEHIIUAT) OCHOBHBIX pek Ta/pKuKkucTaHa.

2. IIpoBectn 00pabOTKY M MHTEPIIPETUPOBATH JAHHBIE IO COJCPNKAHUIO MaK-
POSRJIEMEHTOB ¥ MUKPOAJIEMEHTOB B BOJIAX.

3. [IIpoanamm3upoBaTh CE30HHBIE U3MEHEHUS (M3UKO-XUMHUYECKHUX MTapaMeT-
POB BOJIBI U COAEPKAHUS pACTBOPEHHBIX METAIIOB B BOJIAX.

4. MUccnenosars Bausinue KalipakyMCKOro BOJOXpaHWIMIA HA KaueCTBO BO-
nbl B p. Ceipapssi.

5. [IpoBecTr PU3HKO-XMMUYECKHE UCCIACAOBAHNS KA4eCTBA BOJIbI B OCHOBHBIX
IIPUTOKAX AMYJapbH.

HoBu3Ha uccjiegoBanus.

1. BriepBbie NpoBeIeHO KOMIUIEKCHOE MCCIIeI0BaHNE MaKpO-, MUKPO- U PEJIKO-
3EMEJIbHBIX 3JIEMEHTOB B BOJIaX OCHOBHBIX OCHOBHBIX pek PT.

2. IlpoBeneno uccnegoBanue BIUsSHUS KalpakyMCKOro BOJOXpaHWJIMINA Ha
Ka4yecTBO BOABI B peke ChIpJapbsi, 4YTO MO3BOJIMIIO MPUNTH K BBIBOJY, YTO BOJOXpa-
HUJIUIIE OYMINAET BOY U BOJIAa HA TPAHUIIE C Y30CKUCTAaHOM SIBJISCTCS YHCTOM.

HayuHo-npakTHyeckasi 3HAYUMOCTb PadoTbl. PUNKO-XMMUUYECKHUE Tapa-
METpHI BOJBI B pekax TaKUKUCTaHa MO3BOJISIIOT XapaKTepUu30BaTh 00Iee IKOIOTH-
YECKOE COCTOSIHME B OacceiiHaxX 3THX peK. 3HaHUS O YMCTOTE BOJIBI Ha Trpanwmile Ta-
JOKUKUCTaHA MOYKET OBITh IMOJIE3HO VISl BBISIBICHUSI UICTOUHMKOB 3arpsi3HCHUS] PEK B
CONpeNeNnbHbIX cTpaHax. [losydeHHbIE TaHHBIE MO PacCHpENCICHUI0 METALUIOB B BO-
JlaX MOTYT OBITH TOJIC3HBI MPU TEOXUMHUYECKOM palOHUPOBAHUH OacceiHOB pek Ta-
mxvkrcTaHa. CBEJICHHS O PacClpOCTPAHEHUU PACTBOPEHHBIX METAJUIOB B BOJAE MOTYT

OBITH TIOJIE3HBIMU  KakK JJIA Bpaqeﬁ'FHFHeHI/ICTOB, TOKCHKOJIOT'OB, JKOJIOI'OB-



AHAJIUTUKOB, TaK W JJI1 CHELUATUCTOB CMEXKHBIX 00JacTell HayK (Fr€OXUMUH, T'e0JI0-
I'MH, OXPaHbI OKPYXKAIOLIEN Cpebl U JIp.).

O00CHOBAHHOCTb U J0CTOBEPHOCTb Pe3YJbTATOB IO/TBEP)KIACTCS CXO/IH-
MOCTBIO PE3YJIbTATOB aHAJIM30B, MOJYYEHHBIX B TPEX HE3aBUCUMBIX aHATUTHYECKHUX
nabopatopusax MuHctutyTa sipepHoil pusmku Akagemuun Hayk PecryOmuku Y30eku-
ctan (USAAD AH PY), Uncturtyra sanepuoit pusnku Kazaxcran (MSAD AH PK) u Can-
nuiickoil HarmoHansHOM tadboparopun (CHJT) CIIA.

Maremartuueckasi 00pab0oTka NaHHBIX (PU3UKO-XUMUYECKUX MapaMeTpoB IMpH-
oopom «Hydrolab DS-5» (o01iero cocraBa pacCTBOPSHHBIX BEILICCTB, COJICH U YCIIb-
HOM IIPOBOJMMOCTH BOJ) [10KA3aJ1a XOpOoLIyto Koppensuuto, R?>0,99. Cpasrenue ¢u-
3UKO-XMMUYECKHX MapaMeTpoB ¢ naHHbIMU HAA (1o copepxkaHuto coseil 1 HaTpus B
BOJIax) TAKKe MOKa3aIu Koppemsnuio R?>0,9; 4To CBHAETENBCTBYET O JOCTOBEPHO-
CTH TOJIYYCHHBIX JaHHBIX.

Casi3b padoThl ¢ HAYyYHBIMHU NMpPoekTamMu. PaboTa BBINOIHEHA B pe3yibTaTe
mpoBeaeHU MeTyHapoaHoro skcnepuMenTa «HABPY3» u mpoekra MHTIL] T-1000
[0 U3YYEHHUIO PATUOIKOJIOTHUYECKOW U T€OXMMHUYECKOM YMCTOTBHI TpaHCTPaHUYHBIX
pek LlenTpansHoil A3um.

JInuHblii BKIaa aBTOpPa. AHANU3 TUTEPATYPHBIX UICTOYHUKOB, BHIOOP JAaHHBIX
HCCJIEIOBAaHUM ¢ y4yeToM UX creuu(uku. ABTOp MpUHUMAN HEMOCPEACTBEHHOE yya-
CTHE B IJITAHUPOBAHUH, 00pabOTKe U 0OCYX IACHUU TMOTYYCHHBIX Pe3yIbTaTOB, MOATO-
TOBKE MaTepHajioB K nyoOnaukauuud. OCHOBHBIE BBIBOJBI AMCCEPTALMOHHON pabOThI
BBITIOJTHEHO COBMECTHO C HAYYHBIM PYKOBOJIUTEIEM U KOHCYJIBTaHTOM.

OcHoOBHBIE M0J10KeHUS1, BBIHOCHMbIE HA 3a1IUTY.

1. OcobenHocTu HU3NKO-XUMHUUECKHUX ITapaMeTPOB BOJI OCHOBHBIX pek PT.

2.Pacnipenenenne Makpo-MUKPO- M PEIKO3EMEIbHBIX AJIEMEHTOB B PEYHBIX BO-
Jax.

3. Ce30HHBIE U3MEHEHMS (PU3UKO-XMMUYECKUX MapaMeTpOB BOJIbI U COEpKa-
HUSl PaCTBOPEHHBIX METAJJIOB B BOJIaX PEK, CTEKAIOIINX C IOKHBIX OTporoB I uccap-

CKOTo XpeoTa.



4. Bnusiaue KaiipakymMckoro BoAoXpaHWIMILA Ha KayecTBO Bojbl B p. Chipaa-
PBAL.

AnpoGanuss padorbl. OCHOBHBIC TOJIOXKEHHSI JUCCEPTALIMOHHON pabOThI
npecTaBlieHbl Ha KoHPepeHusx: X MexayHapoaHONW HayYHO-TIPAKTHYEeCKOW KOH-
bepenuu «AkTyanpHbIe TTpoOaemMbl dkojorun-2014» (bemapycs, ['poaHO, OKTAOpPH
2014); PecnyOnukaHckoi KoH(pepeHnn «SaepHo-(hu3ndecKkue METOIbl aHallu3a CO-
cTaBa OHMOJOTMYECKHX, T'€OJOTHYECKHX, XUMHUECKUX U METUIIMHCKUX OOBEKTOB)
(Tamxukucran, ymanoe, oktsiopp 2014); Hayunoit kondpepennn «CoBpeMeHHbIE
npo0JeMbl €CTECTBEHHBIX M COLUAJIBLHO-TYMaHUTApHBIX HAyK», MOCBAIEHHON 10-
aetuto HUW THY (Tamxwukucran, Jlymante, HosOpp 2014); MexayHapoaHOI
HAyYHO-TIPAKTUYECKON KOH(EpEeHIIMH «IKOJIOTUSI HA COBPEMEHHOM JTare Pa3BUTUS
obOmectBa» (bemapycs, bapanoBuun, Hosi0pp 2014); || MexayHapoaHoin Hay4dHO-
MPaKTUYECKOM KOH(pepeHIUn «IKOJOTHS M 3alluTa oKpyxaromei cpenb» (bena-
pycb, Munck, mapt 2015); MexayHapoaHO! Hay4YHO-IIPAKTHYECKOW KOH(MEpEHIUH,
MOCBSIIIICHHON MEXIYHApOJIHOMY JecsaTuieTuio nercteuil «Boga nnsa xuzHu» (Ta-
JDKUKWCTaH, YkanoBck, ampenb 2015); MexayHapoaHOMl HaydHO-TPAKTHYECKOM
KoH(pepeHuuu, nocpsimeHHon 1150-neTuio yu€Horo-3HIMKIONeIUCTa, Bpada, alixu-
Muka u unocodpa A0y bakpa Myxammana ubH 3akapus Pasu (Tamxukucran, [y-
man6e, maii 2015).

Myomukamuu. [lo maTepuanam uccineaoBaHuil onmyOaMkoBaHO 17 Hay4dHBIX
crateil, B ToM kuciiee 1 MmoHorpadusi B coaBTOpcTBe, 11 - B )KypHanax, peKOMEH10-
BaHHbIX BAK KP, 2 equHoan4yHbIX, 3 ”HOCTPAHHBIX.

Crpykrypa M 00bém padoThl. [luccepranrionHas paboTa COCTOUT U3 BBEJE-
HUSI, TISATH TJIaB, BBIBOJIOB, CIIMCKA JUTEPATYphl, U3JI0KEHA HA XXX CTPaHMIAX KOM-
npioTepHoro Habopa. Cooep>KUT _ PUCYHKOB,  Ta0nwuily, pekomeHaanuu. Crmcok
JUTEPATYpPhl BKIIOYAET  HAMMEHOBAHUSI.

bmaropapnoctu



OCHOBHOE COIEP XAHUE PABOTbI

Bo BBeneHun 000CHOBaHa aKTYaJbHOCTH TEMbI, C(DOPMYIUPOBAHBI LIEIH U 3a-
a4l JMCCEPTAllMOHHOM pPaOOThI, OTpakeHa HayyHas M MpPaKTUYECKas €€ 3HauyM-
MOCTb.

B nepBoii riaBe npuBeAeHbI CBeeHUS 00 00bEKTaX UCCIIEeNOBaHU: (PU3UKO-
reorpaduueckas xapakTepucThka OacceitHa ApanabCKOro Mopsi ¢ yKa3aHHEM IOTEH-
[UAJIbHBIX MCTOYHUKOB TOCTYIUICHUS B OKPYXKAIOIIYIO CpEy 3arps3HSIONINX Be-
IIECTB, KPAaTKOE OMHMCAHHE OCHOBHBIX MPUTOKOB AMyaapbu v Cblpapbu, BHYTPUTO-
JI0OBOE paclpesiesieHusl CTOKa PEK, JaHHbIE MO UCIOJIb30BaHUIO BOJ PEK HA OPOLIEHUE.

Bo BTOpOIi ri1aBe pacCMOTPEHbl METOJIMYECKUE BOMpPOChl. B pamkax skcne-
pumenta «HABPY3» Obumn npoBeneHsl 0TOOpbI MpoO BOJBI B MEPUO]T TIOJIOBO/bS, B
BECEHHE-JIETHUH C€30H (Mail-utoHb Mecslbl) B 31 Touke ocHOBHBIX pek PT.

OT60p Mpod BOIBI M BOJHBIX CYCIEH3UN MPOBOIMICS C COOITIOAEHIEM TPehOo-
BaHUI JIEHCTBYIONIECH HOpMaTUBHOU JokyMeHTanuu. [IpobGa Bombl cobupanach Kak
MUHUMYM U3 TATH TOYEK B Kax oM ctBope. [IpoObr duiibTpoBanucek u puxcupona-
JUCh a30THOM KHCIIOTOM HE MO3JHEE OAHOro yaca nocie ordopa. OJHOBPEMEHHO C
0TOOpOM MPOO MPOU3ZBOIUINCH U3MEPEHUS CIEAYIONNX (PU3NKO-XUMUIECKUX Tapa-
METPOB KOMITbIOTEpU3MPOBaHHBIM MprOopoM «Hydrolab DS-5»: Temmneparypa; atmo-
chepHoe aBieHHE; 001Ias KOHLIEHTPAUs PAaCTBOPEHHBIX BEILECTB, COJIEH, KUCIOPO-
Ja U €ro OTHOCUTEJIBHOE COJEp)KaHUE; yJelbHas MPOBOJUMOCTD; OKUCIMTEIbHO-
BOCCTAHOBUTEIBHBIM TOTeHIMAN. [loka3zaHus maTyuka TeMmepaTyphl HCIOJIb30Ba-
JUCh TpHU pacuerax PH, a aTMocdepHoe NaBiIeHHE - MPU pacyeTax KOHIICHTPAIUH
PacTBOPEHHOI'O KUCIIOPOIa.

OtobOpanHbie 00pa3iibl BOJ 00bEMOM 5 JI JOCTABISUIUCH B J1a0OpaTOpUIO, T/E
MIPOU3BOAMIIOCH ynapuBaHue A0 50 MJ1, T.€. CTENEeHb NPEIBAPUTEIBLHOIO 000TaIllEeHUS
coctasisuia 1:100. TIpo6sl paznensimuck myist oTipaBky B 3 1abopatopuu. Bee mpoOsr

OTMPABISIUCH I HEUTPOHHO-akTHBalmoHHoro aHanmuza (HAA) B USAD AH PV,



1/10 gacte ipo6 — B MSID AH PK u takas e maptust Hanpasisuiace B8 CHJI CIHIA
JUTSI TIOATBEP>KICHUS MPABUIILHOCTH TAHHBIX M KOHTPOJISI KAYECTBA aHATH30B.

Meton HAA mo3BossieT POM3BOANTh KOJUYCCTBEHHBIM aHAIU3 COJEpKaHHUS
HEKOTOPBIX METAIJIOB B aHAINU3HPYEMbIX 00BEKTaX C TOYHOCTHIO Jydnie, yem 10710
r/r. ComepKaHus TSHKEIBIX METAUIOB B IIPECHBIX BOAAX 33a4acTyr0 MeHbIne, yem 107
r/T. B mpolecce aHAIM30B MPOW3BOJMIOCH BhIMapHBaHUE BOABI (oOoraieHue), 10
MOJIy4eHHUsI cyXoro octatka. [lomydeHHbie 00pa3Isl B3BEIIMBAIKNCH, U O0pa3Ilbl Be-
com 0,2 r oOydanuck B KaHasie peaktopa. [Tociae o0ayueHus 00pasipl 0XJIax I aIich
(2 cyTOK) M HaNpaBJSUIMCH JIJI aHAJIW3a B TaMMa- CICKTPOMETPUUCCKYIO J1aboparo-
puIo.

OcHoBoii HAA sBisercs peakiusi paJualliOHHOTO 3aXBaTa HEUTPOHOB aHa-
JTU3APYEMBIMH SIPAMHU:
n + AZsAMl7zx JA+L7 4 Y . (1)

KoHIIeHTpauy aHaJIU3HPYyEMBIX 3JICMCHTOB OINPEIACIAIOTCS 1O HaBEICHHOM
raMMa-akKTUBHOCTHU B BBIJICJICHHOM SHEPTETUYECKOM WHTEpBAJE:

A =0D (m/M) NaOP,&1-exp (-Atoxr) (1-exp(-Atusw)) exp (-Atoss), (2)

rae A - n3mMepeHHas akTUBHOCTH (bK); o - cedeHne akTHBAIUU OMPEACIICHHOTO
usorona (cm?); @ - ToTok HeUTpoHOB (cM™2, ¢t); M - Macca onpenensemMoro sneMeHTa
(r); M - atomuast macca snemenTta; Na - uncino Asoraapo (1/moinb); 0 - pacnpoctpa-
HEHHOCTbh aKTMBUPYEMOT0 U30ToMa; P, - BEpOSITHOCTh U3yUYEHHUS ) - KBAHTOB C HEp-
rueit E; & - apdexTuBHOCTS meTekTopa (s sueprun E); tos,tus,tow - Bpems 00ayue-
HUsI, U3MEPEHUsI M OXJIAKJICHUE oOpasma; A - MOCTOSHHAS pacmnaaa o0pa30BaHHOTO
M30TOIIa.

[Ipy mpakTHYEeCKOM NMPUMEHEHHUH B OCHOBHOM HMCIIOJIB3YIOT OTHOCHTEIIHHBIN
BapuanT HAA, xornma obpasel ¥ 3TajloH OJMHAKOBOM MacChl 00JIy4alOTCsl U U3MeEpsi-
I0OTCSI B OJMHAKOBBIX YCJIOBHSX, KOHIICHTPAIMS H3MEPSEMOTO 3JIEMEHTAa MOXHO
onpenenuTs o Gopmyie (3):

CZ)6p = C;T(AOﬁp/ASTaJ‘I) (3)



Ecnu oOpazen; u 3TajoH pa3HON Macchl, 00JIy4arOTCs U U3MEPSIOTCS B pa3HOE

BpeMs [5], TO dbopmymna CTAaHOBUTCS CIIOXKHEE

\ C :C 1406pexp€/1t06m,)1—exp€ﬂm3m)l—eXpMLAmam) . V\ém®3m
(4) ~o6p™ ~omr Amexpéﬂtwmp)l—eXpeﬂomap _expéﬂtumo@) V\L@CDO@’ (4)

rae W, , Wo5,— Macca ctanzapta u o6pasia cOOTBETCTBEHHO.

[Ipu npoBeeHNH aHATN30B UCIOIB30BAJICA OTHOCUTENbHBIA MeTo HAA, ipu
ATOM 00pa3iibl CPaBHUBAIUCH ¢ MEKTyHapoHbIME (MAT'ATO) u BHyTpeHHUMU 3Ta-
JIOHAMH.

B Tperbeii riaBe npuBOIATCS pe3ysbTaThl (PU3UKO-XUMUUYECKUX MapaMeTpoB
peuHoi Bojibl (Tabi1. 1), pactipeieicHHs COJICH 1 OCHOBHBIX BEIIECTB, PACTBOPCHHBIX
B Bojiax (puc. 1).

Conu B Bogax pek PT pacrnpezneneHsl B IIUPOKKUX Mpeiesiax: HauOoJbIlasi KOH-
nentparus (1030 mr/m) 3apeructpupoBana B pexe Mcdapa 2 (mo BnuBanus B dep-
raHcKui KaHai), muHuMaibHas (40 mr/m) — B p. laxpucran 4 (koHel mepeBajia
[Taxpuctan co croponsl AiHHN). COJOHOBATHIMU SIBIISIFOTCS BOJIbI B HU30BBAX PEK

Baxm, ITaamk u B peke Coipaapbsi.

Tabmuma 1
OHU3NKO-XUMUICCKUE XapaKTESPUCTUKU BOJIBI B peKax

5 T £ |55 |23 23 |2g| 2%
= = |5 | :8|239 5% |g%|sE

S) ) > o~ A~ - -

S |2 : 2 e s
Cuoma 7,6 40 62,1 0,0969 435 95,1 10,8
Taro6 7,82 60 93,1 0,1455 419 94 9,36
O6wu Yarma 8,14 90 128,2 0,2004 400 94,8 8,51
Omxyk 7,85 40 70,4 0,1128 386 96 9,06
Bap306 1 7,93 80 109,5 0,1711 380 97,9 9,6
Bapzo0 2 7,97 80 112,8 0,176 437 101,1 10,43
Cap6o 7,5 50 81,9 0,128 390 96,4 9,61
CapnauMuéna 7,46 70 99,5 0,1556 409 93,9 9,24




Kadupnuran 1 7,88 80 117,4 0,1834 445 100 10,15
Kaduphuuran 2 7,76 100 135,2 0,2112 341 106,6 | 10,21
Kadupuurasn 3 7,73 130 172,1 0,2691 334 106,5 9,67
Enox 7,85 300 387,6 0,5805 470 98,2 8,95
Baxmr 1 7,31 220 278,5 0,4353 372 100,6 | 10,03
Baxm 2 7,46 650 785 1,23 353 104,8 9,71
['yur

IIaamx 1

[Tsamx 2 7,75 520 633 0,9887 355 105,5 8,9
Ceipnapbs 1 7,93 920 1111 1,732 413 104,5 8,02
Ceipmapbs 2 8,04 700 821,1 1,323 418 109,3 8,75
Hcdapa 1 8,25 150 194,6 0,3043 369 97,4 8,76
Ucdapa 2 8,1 1030 | 1230 1,921 373 100,7 7,31
Calypran 7,58 160 209,7 0,3277 357 94,3 9,49
Kapararl 7,19 40 69,9 0,1097 348 94,7 10,04
Kaparar?2 7,33 70 99,6 0,1558 438 96,2 9,75
Poroga 7,5 80 1141 0,1783 408 91,5 8,73
XoHnakol 7,35 40 68,5 0,1071 395 93 9,46
XoHaKo2 7,44 60 89,9 0,1404 400 92 8,96
[Maxpucran 1 1,77 110 146,9 0,2294 388 83,9 8,8
[Taxpucran 2 8,08 200 2211 0,4005 354 83,1 8,96
[Taxpucran 3 7,97 130 171,4 0,2669 360 78,7 9,3
[Taxpucran 4 7,61 40 64,3 0,1007 384 79,3 8,13
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Porosa
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XoHaKo 2
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LaxpucTan 2
LWaxpuctan 2
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O6wmii cocTaB pacTBOPEHDbIX BELLECTB
1400

= 1200
1000

=]
(=]
=

KoHuenTtpauma (mr/n

Tarob
Enok
Baxw 1
Baxw 2 )
FyHT_
MNangk 1 )
Nangx 2

O6uuyanna
Capbo

Cnoma
OaHyK
Bap3ob 1
Bap306 2
Capaan mHeHa
KadmpHuran 1
KadupHuran 2
KadmpHuran 3
Coipgapea 1
Coipaapsa 2
Hedapa 1
Wcdapa 2
Cabypran
Kapatar 1
KapaTar 2
Porosa
XoHako 1
KOHaKo 2
Waxpucran1 |
LWaxpucran 2 |
LaxpucTaH 3
LWaxpucraH 4

Puc. 1. KoHuenTpanus pacTBOpEHHBIX BeECTB B pekax PT

OOmmii cocTaB PacTBOPEHHBIX B BOJAX BEIICCTB U YIelAbHAas IPOBOIH-

MOCTBXOPOIIIO COTJACYIOTCSl C KapTUHOW pacrpeielieHus KOHIICHTPAlUU COJIeH
2—

(puc.2, R“=0,999), uro sBisIeTCSA KaK J0Ka3aTeIbCTBOM MPABUIBHOCTH MPOBEICHHBIX

W3MEPCHHUI, TaK U TOBOPUT O TOM, UYTO OPraHMYECKUE BEIIECTBA COCTABIISIIOT He-

6OJII>HIYI-O 4aCTb B 06IHCM COCTaBC paCTBOPCHHBIX BCHICCTB.

Koppenauua obwero cocraBa

nconeun

__ 1400 -
S 1200 | ¥=1175¢+18,83

¥ _
E 1000 - R?=0,999
@ 800 -
E’ 600
S 400 -
1=
g 200 -
O 0 . ; : . . |
o

0 200 400 600 800 1000 1200

KoxueHTtaumsa conei (mr/n)

11



Koppenﬂu,uﬂ conev u
'g y,u,eanoi?l nposoaAMOCTU
t’; 2,5 -
= y = 0,001x + 0,030
g 2 R?=0,999
g 1,5 -
g '
8 05 -
jo
:. 0 | T T T T T 1
S 0 200 400 600 800 1000 1200
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Puc. 2. Koppensiius pacTBOPEHHBIX B BOJE COJIEH C OOLIUM COCTABOM

PACTBOPCHHBIX BCIICCTB U C yI[CJIBHOﬁ IMPpOBOANMOCTBIO

[To mapametpy pH mokaszano, 4To BOjbl B OCHOBHBIX pekax PT crmabomienod-
Hble. Haumenslnee 3Hauenue pH odbnapyxeno p. Kaparar (pH=7,19), makcumanbHoe
— B p. Uchapa (pH=8,25). Boga Bo Bcex TOpHBIX peKax NpecHas, a B HH30BBIX
TpaHcrpaHuyHbIX pek PT cononoBaTast.

OKUCIUTENBHO-BOCCTAHOBUTEBHBIA MOTEHIHAN JIEKUT B nipenenax 348470
MB. KoHnieHTparium pacTBOPEHHOTO B BOJIE KHUCIOPOIa TOBOPST O TOM, YTO BCE PEKH
B JIOCTaTOYHOM CTEMEHW HACBIMIEHBI KUCIOPOoaoM. HanbombIas KOHIICHTpAIHs KUC-
Jopoaa HaOJI0JaeTCsl B TOPHBIX PEKax, B YaCTHOCTH, B Bap3o0e u ee mpuTokax.

PesynbpTaThl MccienoBaHusl CoJiepyKaHusi MaKpOIJIEMEHTOB B BOJIaX PEK MOKa3a-
JIM, 9TO COJEpPKaHUE IMIEIOYHBIX METAJIOB B BOJIaX MPSAMO MPOIMOPIHMOHATBEHO KOH-

LIEHTPALINK COJIEH, PACTBOPEHHBIX B BoAax (puc.3).
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Koppenauwna conen n Na
120,00 -
= y=0,096x-5,790
Eg 100,00 - R2= 0031 £
";' 80,00 - &
=
= 00,00 4
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20,00 -
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__52 0,00 - : i .
20,00 ¢ 200 400 600 800 1000 1200
KouueHTpauma conei {mrfn)

Puc. 3. Koppensiuns KOHIEHTpaIMi paCTBOPEHHBIX B BOJIE COJIEW C HATPUEM

CpenHee 3HaueHNE KOHUEHTpAUWK Kanplnsa U HaTpus B pekax PT paBno 59,2 u
14,3 mr/n., coorBeTcTBeHHO. Hanbomnpiine koHIeHTpau oOHapyxkeHsl B p. Ceipaa-
pbst Ha Bxogne B Kaiipakymckoe Baxp (214,6 u 100,5 wmr/n), Haumenpmue - B p. Cuo-

Ma (12,8 u 1,01 wmr/n).

Fe

KoHuexnTtpauma (mr/n)
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2 $522 53 2EEE
TER® 3333

Puc. 7. PactipegeneHne KOHLIEHTPALMHU KEE3a B BOJAX PEK

CpenHee 3HaUCHHE KOHIIEHTPAIIMH Kenne3a B pekax Takukucrana pasHo 0,27
Mmr/n. Haubonbias KOHIIEHTparusl skeie3a HaoOmogaercs B Touke Illaxpucran 3
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(mauano mnepeana Illaxpucran co ctoponsl Illaxpucrana) paBhas 0,8 Mr/i.
Haumensbiast konuentpanus B pexe I'yar, pasHas 0,07 mr/m.

KoHnenTpanuu Maprasiia B coCTaBe pedHbIX BOJ 3HauuTenpbHO Huwke [IJIK.
Cpennee conepkanue mapratia B pekax paBao 0,006 mr/n (ta6:m. 3).

OOpaboTaHHbIE JaHHBIE O KOHIIEHTPALlMM MAKpPOAJIEMEHTOB B BOAAX XOPOILIO
COBMNAJIM C JAHHBIMU 1O (PU3UKO-XUMUYECKUM XapaKTEPUCTHKAM BOJ, U3MEPEHHBIX C
nomo1ikko mpudopa «Hydrolaby.

ComnocraBieHre KOHLUEHTPAaLUU HaTpusl ¢ OOIIMM COCTaBOM COJIEH B BOJE MO-
Ka3aJi XOPOLIYI0 B3aUMO3aBUCUMOCTb, pHUC. 8. KoadduuueHT koppensuus conen ¢

HaTpHEM JOCTATOYHO BBICOK, M cocTasiser R?=0,9314.

Konneatparuu Ca, Na # COOTBETCTBEHHO PAcCTBOPEHHBIX COJIEH OKa3ajaach
BbICOKHU B ChIpAapbe U B HU30BbsIX pek [Lsumk, Baxir u Mcdapsl. Boas! B 3TuX pexax
KJIacCCU(UIIMPYIOTCS KaK COJIOHOBaThIE (KOHIEeHTpanus coieit >500 mr/n). Hanbomns-
1ee KOJIMYECTBO COJIeH 3apeructpupoBaHo B pexe Coipnapbs. Boasl ¢ HAMMEHBIINM
coJiepKaHUEM KaJIbIIMsl, HATPUSI M COOTBETCTBEHHO COJIEH, SIBIIAIOTCS TOPHBIE PEKH

TamxukucTaHa.

Tabnuma 3
KoHueHntpanuu(mr/in) MakposJIeMEHTOB B BOJIaX, KJIapKOBOE YUCIIO B
peunbix Bojax [7] w ux [TJK [1]

3HaueHue Touka or6opa Konuenrpaums | Kxapk IIAK Krace
B BOJIE B BOJIE OIACHOCTH
Cpennee 59,2
Ca | MakcumanbHoe | Ceipaapes 1 215 15 - -
Munumanbioe | Illaxpucran 4 10,3
Cpennee 0,26 0.3
Fe MaxcumanpHoe | Ilaxpucran 2 0,81 0,67 (i) 3
MunumaiabHOe Porosa 0,04
Cpennee 0,006
Mn MakcumanbHoe | Illaxpucran 3 0,012 0,007 0.1 3
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MuHuManbpHOe Ucdapa 2 Crnenpl
Cpennee 14,26
Na | MakcumaibHOE Ceipmapbs 1 100,47 6,3 200 2
MunumanabHoOe Cuoma 0,75

Conepxxanusg Ca u Na B coctaBe peuHbIX BOj TaKMKHCTaHa BbIIIE Kiapka
pEUHBIX BOJ, coaepkaHue MN COOTBETCTBYET KIIApKy, a cojiepkaHue Fe — Huke
KJIapKa pedyHbix Boj (Tabiu. 3). Bce n3ydeHHbIE MAaKpO3JIEMEHTHI SIBISIOTCS OUOTeH-
HBIMH, HO B TOK€ BpeMs ux npessiiienue Haj [TJIK sBiseTcs TOKCUUHBIM.

W3 mpuBeieHHON TaONHIIBI 3 BUIHO, YTO COJICPKAHUE MAKPOAJIEMEHTOB, 3a UC-
KIIFOUYEHUEM JKelie3a, MeHblle 3HaueHui cooTBercTByromux II/IK. Konuentpanus
xene3za B ['uruenndyeckux Hopmaruax P® (I'H 2.1.5.1315-03) onpenenena B 0,3
mr/n [1]. Conepxxkanust Hatpus Bboicoko (Menble [1/IK Bcero B 2 paza) B pexe Coip-
Japbsi, U TAaK)KE MOBBIIIAETCS B HU30BbAX pek Baxm u [Ianmxk. B cpennem mo pac-
MPOCTPAHEHHOCTHU AJIEMEHTHI pacrpeaenuinuch CJIEIYIOLUM o0OpazoMm
Ca>Na>>Fe>Mn.

Paznen 3.2. MOCBSIIEH paclpeIeICHHI0 MUKPOAJIEMEHTOB B Boax pek [A3]. B
Tabnuie 4 MPUBEICHBI KOHIIEHTPALMU MUKPOAJIEMEHTOB B BOJaX, KJIapKOBOE YUCIIO B

peunbix Boaax [7] u nopmsl I1JIK, I'H P® [1].

Tabanma 4

Konnentparuu (MKI/i1) MUKPO3JIEMEHTOB B peUHBIX Bojax, kinapku u [TJIK

3HaucHIe Touxa o6opa Konnentpanus | Kmapk | IIJIK Knacc
B BOJIC B BOJIE | B BOJAC | OMACHOCTH
Cpennee 1
As | MakcuMmaibpHOE Capbo 2,81 2 10 1
MuHnManbHOE CeIpaapbs Crnenpl
Cpennee 34,03
Ba | MakcumanbHOE Enox 137 10 700 3
MunuManbHOE O6u Yarmma 1,95
Cpennee 0,18
Co MaxkcumanbHoe Coipniapbs 2 0,49 02 100 2
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MuHnMaabHOE Cunoma 0,02
Cpennee 1,22
Cr | MakcumaibpHOE Uchapa 2 5,37 1 50 3
Munumansaoe | Kadupnauran 1 0,05
Cpennee 0,08
Cs MaxkcumaisHOoe ITaamx 1 0,45 0,02 - -
MuHuMaIbpHOE Bax 1 Cruensl
Cpennee 0,32
Sb | MakcumaibHO€E O6u Yamnma 2,27 1 5 2
MuHnMaabHOE PoroBa 0,03
Cpennee 2,05
Rb | MakcumansHoe Xonako 1 8,77 1 - -
MuHnMaIbHOE Cripnapps 1 Cnensl
Cpennee 0,08
Th MaxkcumaisHoe Bapz06 1 0,27 0,1 - -
MunnMaiabHOE Baxu 2 Crensl
Cpennee 4,02
U MaxkcumansHOoe Cripaapns 2 16,5 HI 100 2
MuHuManbsHOE [axpucran 4 0,2
Cpennee 18,73
Zn | MaxkcumanbHoe Baxm 1 39,3 20 1000 3
MuHnuManbHOE Calypran 6,99

Cpenu mpencTaBiCHHBIX B TaOJIMIIE MUKPOIJIEMEHTOB HMMEIOTCS OUMOTCHHBIE,
HEOOXOIMMBIC JIJIS )KM3HEICITSIIbHOCTH OPraHu3MOB, dJIEMEHTHI. B Toke BpeMsl Tipu-
CYTCTBYIOT U TOKCHUYECKHE AJIEMEHTHI TUIAa MBIIIbSIK, CypbMa U JIp., KOTOPbIE Maryo-
HO BO3JICHMCTBYIOT Ha BCE JKMBbIe OpraHu3mbl. CpeHUE 3HAUYCHUSI KOHIIEHTpaILUi Ta-
kux 35eMeHToB kak AS, Co, Cr u Zn B BoJIax COOTBETCTBYIOT KJIAPKy PEYHBIX BOJI.
Konnentpanuu Ba, Cs, Sb u Rb B Bogax BbiIlIe Kiapka peyHbIX BOJ.

Copeprkanre HEKOTOPBIX d1eMeHToB B Bojie B 'H He HopMupoBaunbl. U3 Tab-
Junbl 4 BUAHO, YTO BOJIBI B pekax TaKUKUCTaHA YUCTHI, COACPKAHUE MTPUBEICHHBIX
AJIEMEHTOB 3HAYUTEIBbHO MEHbIIIE 3HaueHu cooTBeTcTBYronmx [1J1K.

[To pacnpocTpaHEHHOCTH MHUKPORJIEMEHTHl B PEYHBIX BoAax TajKuWKuCTaHa
pacnpeeeHsl ciaeayronmm oopazom Ba>Zn>U>Rb>Cr>As>Sh>Co>Cs-Th.

B pasnene 3.3. nokazaHo pacnpeieieHUe peaKo3eMeIbHbBIX 3JIEMEHTOB B BOJIAaX
[A4]. Muxpoanements Ce, Eu, La, Lu, Sc, Sm, Tb u Yb oTHOCATCS K rpyIie peako-

3eMelIbHbIX AeMeHTOB (P33). AHanu3 AaHHBIX W3MEPEHHS] MUKPOAJIEMEHTOB IOKa-

16



3all, yTo KOoHUeHTpauu P30 B peuHbIx Bojax pacmpeneneHbl He paBHOMepHO. Co-
nepxanuii P30 B pekax BbIIIe KJIapKa PEUHOM BOJBI IS THUX JIEMEHTOB [2].
PacnpoctpanenHocts cymmbl P33 B cocTaBe BOJI OCHOBHBIX PEK ITOKAa3aHa Ha
pucyske 9. Cymma konnentpauuii P39 B Bogax usmensierca ot 0,31 mkr/n (ILsuamk
1) mo 2,72 mxr/n (Enoxk), mpu cpemnem 3nadenuu 1,10 mxr/n. Cymma KOHIICHTpaIui
KJIAPKOB 3TUX 3JIEMEHTOB B PeUHbIX Bojax coctariseT 0,15 Mkr/n (kpaitHsis mpaBas

TOYKA HA PUCYHKE).
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Puc. 9. Pacnipenenenue cymmbl P33 B pekax

B pekxax O6m Yanma, Bap306, Enok, Ceipaapbs 1 XOHaKO OTMEUarOTCsl KOH-
nentparuu P30 Breime cpeanero 3Hauenus mo Bcem pekam (1,10 mkr/m). Haumens-
mue coaepxkanusa P30 npuxoasresa Ha peku Capnan Muéna u [aamx 1.

Paznen 3.4. mocBsIIeH U3yYEHUIO CE30HHBIX (BPEMEHHBIX) BapUalvil PU3NUKO-
XUMHUYECKUX [TapaMeTPOB BOJBI B pEKaX, CTEKAIOIINX C I0KHBIX OTPOroB I nccapcko-
ro xpe0ta. OCHOBHbIE (PU3HKO-XMMUYECKHUE IMapaMeTphl (TemiiepaTtypa, pH, yaenbHas
MPOBOAMMOCTh, OOIIMHA COCTaB PACTBOPEHHBIX TBEPJBIX BEIIECTB, COJICHOCTH, pac-
TBOPEHHBIN KUCIOPOJ U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAI) BOABI OBbLITN

M3MEPEHBI BECEHHUH MABOJIKOBBIN MEPUO U OCEHBIO.
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OO0111ee KOMMYECTBO PACTBOPEHHBIX TBEPJIBIX BEUIECTB COCTOUT W3 OpraHuye-
CKHX W HEOPTaHWYECKHX CYOCTAHIIMI - MUHEPAIbHBIX BEIECTB, COJICH, METAJIJIOB U
aHUOHOB, PacCPEIOTOUYCHHBIX B 00beMe BOAbl. Hu3kue 3HaueHus cojepskanus ooie-
ro COCTaBa PAaCTBOPEHHBIX BEILIECTB B BOAAX CBSI3aHBI C THAPO- U T€OXUMUYECKUMHU
CBOMCTBaMH B pEUYHOM OacceitHe, KOHIICHTPAIMHA BapbUPYIOT OT 95 Mr/n (XoHako) 10
380 mr/n (Enok) B BeceHHMI TTaBOJKOBBIN miepuond, U oT 110 mr/n (Bap306 1) no 370

mr/n (Enok) ocensto, puc. 10.

O6wWwKii cocTaB pacTBOPEHHbIX BELLECTB

B BecHa

B OceHb

Puc. 10. Ce3oHHBIE Bapualuu pacrpeeseHus 00IIero cocTaBa pacCTBOPEHHBIX
BEIIECTB B BOJIaX PEK

B pekax Kadupnuran, Kaparar u Xonako HaOIt01at0TCsl 3HAYUTENIbHBIE TO-
BBIIIICHUE COJIEPKAHUS OOIIET0 COCTaBa paCTBOPEHHBIX BEIIECTB B BOJIaX OCEHBIO TIO
CPaBHEHUIO C BECCHHUM CE30HOM.

Peka KadupHuran moaBepkeHa 3HAUMTEIBHBIM (DaKTOpaM 3arpsS3HCHUS -
COpOCHBIE BOJBI CHCTEMBI OPOIIEHHUS, HEAOCTATOYHO OUYHUIICHHBIC CTOKH OYHCTHBIX
COOPY>KEHHUI, COPOCHI apbIYHOM ceTu Tepputopuu T. [ymande u r. KodapHuxoH.

CpaBHEHHE CE30HHBIX KOJICOaHMI KOHIICHTPAIIMU OOIIEro coOCTaBa pacTBOPEH-
HBIX BEIIECTB M YACIBHONW MPOBOJUMOCTH, KOTOPAsk HAMPSMYIO 3aBUCUT OT KOHIICH-

TpalUK PaCTBOPEHHBIX COJIEW B BOAAX, MOKA3alld aHAJIOTUYHYIO CXEMY.
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Ce3oHHBIE KOJICOAHHMS pACTPENEIICHUS PACTBOPEHHBIX METAZIOB B COCTaBE
PEUYHBIX BOJI MOJATBEPKIAAOT 3aBUCUMOCTh XMMHUYECKOIO COCTaBa BOJIBI OT MapaMmeT-
POB BOJAHOTO CTOKA. MakCUMaJIbHBIE COJIEpKaHUs HATPHUS B PEYHBIX BOJAX OTMEUECHBI
OCEHBIO, 2 MUHUMAaJIbHbIE COACpKaHUs 3a(DUKCUPOBAHBI B MEPUOJ BECEHHETO I0JIO-
BOJIbsI. [[s1 Kanmblysl THAPOXUMHUYECKUI pekuM oTiaudaeTcsa. B ropusix pekax (Bap-
300 u HU30Bbs KadupHurana) orMedeHbl MUHUMAaJIbHBIC 3HAUYCHHUS KOHIICHTpAIUU
KaJIbLMSI B OCEHHE-3UMHIOI0 MEXEHb, @ B BECEHHEE I0JIOBOJLE — MaKCUMaJIbHBIC CO-
nepxanus. B nomuHHBIX pekax (Hu30Bbsa Kadbupuurana u Enok) comepikaHus Kajib-
1M1 B MEKEHD BBIIIE, YEM B IEPUOJ TTOJIOBOIbSI.

Conepxanue >Kejne3a U MapraHiia B COCTABE PEYHBIX BOJ OCEHBKO HUXKE IO
CpaBHEHMIO B BeceHHee mojioBoase. CHIDKEeHHE KOoHIeHTparuii Fe u Mn ocensto, B
Meproj MUHUMAJIBHOTO BOJTHOTO CTOKA, BEPOSITHO, OOBACHIETCA UX B3aUMOJICHCTBU-
€M C PEYHOU B3BECHIO U MOCIEAYIOIIEH CEAUMEHTALIUEH.

buoreHHbpie 1 TOKCUYHBIE MUKPOAJIEMEHTBHI B COCTABE PEUHBIX BOJ pacupese-
JICHbI HE PABHOMEPHO, U UX COACPkKAHUS SBJISIIOTCSA 3HAYUTENbHO HUXke, yem [1/IK.
OcTtaHoBUMCS JIMIIIb HA CE30HHBIX BapHallMsIX pacnpeaceeHus ypaHa.

Ha pucynke 11 nokazansl pacupeaesreHusl ypaHa B BOJax PeK BECHOIO M OcCe-

HBIO.

U B BoAaX

(mKrfa)

B 2,00 ~ MBecHa

=
g_ 1,00 H OceHb

Puc.11. PacipocTtpanenue ypaHa B BOJIax PEK OCEHbIO U BECHOU
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W3mepeHHble KOHIIEHTpAlMU ypaHa BapbupytoT ot 1,5 mr/n (Enok) no 3,7 mr/n
(Bapzo06 1) BecHorw, u ot 4,0 mr/n (Kadupuuran 1) mo 6,5 mr/a (Kadupuuran 3).
JlnarpaMma nokassIBaeT, uto cojaepxanue U B cocTtaBe BOJ B OCEHHUH MEPHUO]I TO-
BBIIIAETCS 1O CpaBHEHUIO ¢ BecHOIO. [l pexn KadupHuran nabmromaercs 3HaUH-
TeJIbHOE MOBBIIIEHUE KOHIEeHTpanuu U B BoJax BHM3 MO TEUEHHUIO PEKH JUIsl TPoO,
OTOOpPAaHHBIX OCEHBIO.

B nenom, nzydeHHbie C€30HHBIE U3MEHEHUSI (PUBUKO-XMMUYECKUX MapaMeTpOB
BOJbI B pEKaX MOKAa3bIBAIOT HA CUJIbHYIO 3aBUCUMOCTh OT apaMETPOB BOJHOIO CTOKA
Y TUIPOTEOXUMHUYECKUX XapaKTEPUCTUK TEPPUTOPHIL OacceliHa pex.

B dyerBepToOii ri1aBe Ha ocHOoBaHUHU AaHHBIX HAA, BeinomHeHHBIX B UAD AH
PK, u3yueno BmusiHue KalipakyMCKOro BOJAOXpaHWIMINA HA (PU3UKO-XUMHUYECKUE T1a-
pameTpsl Bojibl B Coipapbe [A6].

Ha peke Coipaappsi ObUTM BBIOpaHBI JBE TOYKH, OJHA Ha IpaHULE ¢ Y30eKu-
ctaHoM B kunuiake bynok (Ha Bxozae B KalipakymMckoe BOJIOXpaHUJIMIIE) U BTOpas Ha
BbIXO/ie U3 ropoaa XokeHTa. OCHOBHbIE (PM3UKO-XUMHUECKHE XapaKTEPUCTUKH BO-

Abl B IBYX TOYKaX U3MCPCHUA IIPUBCACHBI B Ta6JII/II_[€ 5.

Ta0muna 5

PU3UKO-XUMUAYECKHE MapaMEeTPbI BOJBI B IByX TOUKaX U3MEPECHUS

< O ~ A ;:.f

: =| 25| g5.|F |3 |3

I 2 o = = 2 o Q —~~ Q =

o T = Q= SIS = /M E o E =

S o = 95| 8 EQ| 6= o | o S

5 5| 5% X228 g 8=

& Sl &8 T e |2 s |8
bynox 7,93 1920 | 1111 | 1,732 413 104,5 | 8,02
XOmKEHT 8,04 | 700 |821,1 | 1,323 418 109,3 | 8,75

B o0muii cocTaB pacCTBOPEHHBIX BEIIESCTB TAK)KE BXOAT METAJIBI M OpraHude-

CKHE€ COCOUHCHUA. OpFaHI/IIIGCKI/IC COCIUHCHUS B CBOEHM MacCe 3HAYUTEIbHO IIPCBbI-

20



marmT Metamibl. Ha BXOJ€ B BOJAOXpPAaHUINIIC KOHLCHTPAIHA O6HIGFO CoCTaBa pac-
TBOPCHHBIX BCIICCTB, coJICH u OpPraHNYCCKHUX BCIICCTB 6OJ'IBHIG, YCM Ha BBIXOAC U3

BOJIOXPaHUJIMIIA, TAOIHIA 6.

Tabmura 6
DuU3NKO-XUMUYECKHUE TapaMeTphl BOJIBI B IBYX TOUKax oTOOpa mpod
OO0mm
Touki 0r6o- COCTAB Comn Op- Ca (mr/im) Na (mr/m) Fe (mr/m)
pa mpob u pacTB. (MrJ/IH) rad.(m
IMOKa3aTesIn BCILICCTB /1) B3B. | Pacr. B3B. Pact. | B3B. | Pacr.
(mr/1)
Bymox 1111 920 191 7,2 109 0,68 117 | 1,51 | 0,017
XOJKEHT 821,1 700 121,1 | 0,17 | 101 0,06 81 0,06 | 0,014
OTHOLIEHHE 1,31 1,31 1,58 42 1,08 11,3 1,44 | 252 | 1,21
0 -
" ﬁ)(m’maﬂe 26 24 | 367 |976| 73 | 912 | 302 | 96 | 17,7

l0e: B3e.- 36ewennvie, Pacm.- pacmeopennvie. OmHnowenue- omuouieHue KoHYeHmpayuil
anemenmos 6 sooe 6 mouke bynox k Xooocenmy.

M3 Tabm.r0o 6 BUAHO, YTO KOHIIGHTpAIlMs PACTBOPEHHBIX B BOJIEC KalbllUi U
HaTpus B JCCSATKHU pa3 MPEBBIIAET UX KOHIICHTPAIMIO B CycleH3usX. Bece mpuBeneH-
HbIE TIapaMeTPbl YMEHBIIAIOTCA MO0 Mepe MPOXOXKIACHUS BOJbI uepe3 KaiipakyMmckoe
BOJIOXpaHWINILE. YMEHbBIIAETCS] OOIIUI COCTaB PACTBOPEHHBIX B BOJIC BEIIECTB HA
26%, o011ee KOJIMYeCTBO PACTBOPEHHBIX B BOJIE€ cosieil Ha 24% M pacTBOPEHHBIX Op-
raHnyeckux BemiectB Ha 36,7 %. OpraHuyeckue BEIIECTBA pa3jiaraloTcsl B pe3yibTa-
T€ OMOXUMHUYECKUX U XUMUYECKUX MPOIIECCOB.

CoenvHeHMs KalbIys U HATPUSL XOPOILIO PACTBOPSIOTCS B BOJIE U UX UCXOJIHOE
coJiepKaHue BO B3BEIICHHOM COCTOSTHUU (B CYCHEH3USIX) B JIECATKH pa3 MEHBIIIE, 4eM
B PaCTBOPEHHOM COCTOSIHUU. VIHasi cuTyarus CKiIaJbIBa€TCs C TPYIHOPACTBOPUMBIMU
coenuHeHUsIMU kene3a. ComepxaHue xene3a Bo B3Becu moutu B 90 pa3 Oolbliie, ueM
B PAaCTBOPEHHOU (PpaKivu BOJIBI.

[To mepe mpoxoxkAeHUST BOJABI Y€pe3 BOJOXPAHUIIUILIE MAKPOIJIEMEHTHI BhINa-
JAI0T B OCaJKH, 0COOCHHO M3 B3BelIeHHOTo coctosiHus (6onee 90 %). MoxkHO OBLIO
OBl OXMIaTh 0OJiee CHUIILHOE BBIMAJCHUE DJIEMEHTOB B OCAJKH, HO BOJIOXPAHUIIMIIEC

HMCECT CBOC TCUCHHUC, BOJa HEC SABJISACTCIA CTaTUYHOM.
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HNHade 00CTOUT Je710 ¢ paCTBOPEHHOM B BOJIE YaCThIO MaKpodieMeHTOB. OHH
3HAYUTETHLHO MEIJICHHEE BBIMAIAI0T B 0caioK. COeMMHEHUS] MaKpOAJIEMEHTOB, MPH-
CYTCTBYIOIIIUE B PACTBOPEHHOH (opme, TakkKe MPUHUMAIOT y4acTue B OMO- U T'€OXu-
MHUUYECKUX PEaKIUsAX, B Pe3ybTaTe U3MEHEHUS] XUMHUUYECKON CTPYKTYPhl MOTYT BHI-
nagate B ocaaku. Hambonee mnTeHCMBHO 10 30% yMmeHbIIA€TCS KOHILIEHTpaUUs
HaTpHs, KaKk XUMUUECKH aKTUBHOTO 35ieMeHTa. Jlo 18% jkene3a ymMeHbIIIaeTcs BCIIE/I-
CTBHE OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA M THAPOJM3a. MEHbIe BCETO B
0CaJIOK BbINAJacT KaJIplus - %.

B xone nposenenuss HAA oGpa3noB Bojbl U BOAHOTO (hUIIbTpaTa OBUIM OIpe-
JIeJIEHBI cofiepkaHus cienyromux 31 MukpoanemenTa (B andaBuTHOM nopsake): Ag,
As, Au, Ba, Br, Ce, Co, Cr, Cs, Eu, Hf, Hg, La, Lu, Mo, Nd, Ni, Rb, Sh, Sc, Se, Sm,
Sr, Ta, Th, Th, U, W, YD, Zn, Zr. Cpenu onpeaeiisieMbIX 3JIeMEHTOB ObLIIM TOKCHKAH-
THI U OuoreHHble deMenThl. Takue aimementsl kak Ce, Eu, Hf, La, Lu, Nd, Sc u Yb
OTHOCSITCS K TPYIIIE PEIKO3EMEIIbHBIX AJIEMEHTOB M MX BO3JIEHCTBHE Ha OHUOTOIIBI
IJI0XO0 M3YUYCHO.

Ha pucynke 12 mpejcraBiieHa KapTHHA paclpeaesICHUs KOHIICHTpaIUi dJie-

MCHTOB B BOAHBIX CYCIICH3HAX B JIBYX TOYKaAX Ha6JIIOI[eHI/I}I.

B3BeLlueHHble anemeHTbl B Cbipaapbe

100,000

10,000 I

1,000 T

B bynok

0,100 I

B XoLKeHT
0,010

KoHnuentpauusa {mxrfa)

0,001

0,000

Ag As Au Ba Br Ce Co Cr Cs Eu Hf Hg La LuMoNd NiRb Sb Sc Se SmSrTaTb Th U W Yb Zn Zr

Puc. 12. KonnieHTpaiius B3BEIIEHHBIX B BOJIE 3JIEMEHTOB (CYCIICH3UH)

B IByX Toukax Ceipaapbu: bynok u XomKeHT
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W3 pucyHKa BUAHO, YTO KOHLEHTPALMHU 3JIEMEHTOB B Hauyajle BOJAOXPAaHUIMILA
HaMHOTO BBIIIE, YEM B pEKE B palioHe XOKEHTA.
KoHneHTpaiusi pacTBOPEHHBIX B BOJE MHKPORJIEMEHTOB B 3aBHUCHUMOCTH OT

TOYKH 0TOOpA MEHSIETCS 3HAYUTENbHO ciadee, pUCyHOK 13.

PacTBopeHHble MUKpo3nemeHTbl B Cbipaapbe

10000,00

1000,00

100,00

10,00
]L B bynok
1l e
100 B XomeHT
0,10
0,01 i

0,00

KonuenTtpaums (mkrfa)

Ag As AuBa Br Ce Co Cr Cs Eu Hf LaMo Ni Rb 5b 5c Se Sr TaTh U Zn Zr

Puc. 13. Konuenrpanus pacTBOpeHHBIX B Bojae ChIpAapbl MUKPOIJIEMEHTOB

C PKOJOTHYECKON TOYKU 3peHUs HamboJiee BaXKHOU SIBIISICTCS KOHIICHTpPAIIMS
PacTBOPEHHBIX B BOJE AyieMeHTOB. [Ipu BogonoTpediieHnH Boja OOBIYHO MOJBEpra-
€TCSl OTCTaWBAHUIO WM (DUIBTPAIUU, B XOJ€ KOTOPHIX PE3KO YMEHBIIAETCS KOJIHYe-
CTBO B3BEIICHHBIX BEIIECTB. [[1s1 yMEHBIIIEHUS] PaCTBOPEHHON B BOJIE YaCTH MeTal-
JIOB TPEOYIOTCS CIOXKHBIE (PU3UKO-XUMHUUECKHUE METOJIbI OUYHUCTKH, KOTOPhIE HE JO-
CTYIIHBI B CEJIbCKON MECTHOCTH.

B uccnenyembix Bojax ObLIM 3aperuCTPUPOBAHBI TOKCUYHBIE AJIEMEHTHI. ToK-
CUYHBIE DJIEMEHTBI pa3lieNiaioTcsa Ha Tpu kiacca omacHocTH [1]. K kmaccy oco6o
omacHbIX 351eMeHTOB (1 kiacc omacHocTu) otHocsTess AS u HQ. PTyTh He conepxutcs
(WM KOHIIEHTpalMs HAaXOAMTCS HIDKE TMpeaena OOHapyKEeHUs]) B pacTBOPEHHOU
dbpakuuu BoAbl. Psij onpeneneHHbIX 2IEeMEHTOB OTHOCATCS KO 2 U 3 KJlaccy OmacHO-

CTH. KOHHGHTpaL[I/II/I TOKCHUYHBIX JJICMCHTOB B HCCIICAOBAHHBIX O6’beKTaX, KJIapKH B

23



peunbix Boaax[7] u Hopmsl [TIK cornacHo I'H P® gyist pacTBOpeHHBIX B BOAE METal-

708 [ 1 JnpuBeaeHs! B TabauIe 7.

Tabmuma 7

KOHHCHTpaHI/II/I MHKPO3JICMCHTOB B BOaX, KJIIAPKU B pCUHBIX BOAAX H HI[K

Konuen. Konuen. Knapx IMAK Konuen.

Kitacc

Touka oTbopa | B3BEIIEH. pacTBop. BOJBI | pacTBOp. | pacTBOp./ OHACHOCTI
(MKr/11) (MKT/11) (Mxr/m) | (MKr/im) K
Bymnox H.I. 0,38 0,0076

AY ™ Xomxent 0,002 7.85 0.3 >0 0,157 2
Bymnox 0,54 1,63 0,163

AS ™ Xomrent 0,019 1,35 2 10 0,135 !
Bysok 37,35 126,4 0,18

L - 1,43 1488 10 700 0,21 3
Bynoxk 0,595 0,1 0,001

Co XOKEHT 0,021 0,06 0.2 100 0,0006 2
Bynoxk 3,64 1,14 0,023

UM g e— 0,23 1,12 1 50 0,022 3
Bbynoxk 0,01 H.I. 0

Hg XOomKeHT 0,01 H.J. 0,07 0.5 0 1

Fe Bbynoxk 1500 170 67 300 0,57 3
XOJKEHT 570 140 (1000) 0,47
Bynok 0,145 17,7 0,071

A P e— 0,015 16 1 250 0,064 2
Bynoxk 678 116500 0,58

Na X o oxcent 60 80700 6300 | 200000 0,4 2
. Bymox 2,18 0,87 0,044

NI XOomKeHT 0,32 H.I. 0.3 20 0 2
Bymox 0,086 0,34 0,07

Sb XOKEHT 0,012 0,25 1 5 0,05 2
bynok H.I. 2,13 0,23

Se XOJKEHT H.I. 1,7 0,02 10 0,17 2
Bynok 42,73 2600 0,37

St ™ Xomkent 26 2380 50 7000 0,34 2
bynok 0,26 20,06 0,2

U XOKEHT 0,014 19,3 Ha 100 0,2 2
bynok 5,93 21,5 0,022

2N ™ Xomrent 0,96 258 20 1000 0,023 3

H.0 — Hem OaHHbIX.

FH, COACPIKAaHUC OCTAJIBHBIX 3JICMCHTOB B BOAC HC HOPMHUPOBAHEI.

B Ta6J'II/II_Ie INPUBCACHLI TOJIBKO TC J3JICMCHTBI, KOTOPBIC MMCIOTCA B IICPCUHC

COI[Cp)KaHI/Ie OTACIBbHO B3ATBIX TOKCHYHBLIX J3JICMCHTOB HC IIPCBBIIIAIOT HX

[TIJIK, B Toxxe BpeMs Hanmuuue 11 TOKCHYHBIX 3JEMEHTOB TPEOYIOT CYMMHPOBAHUS



BO3JCHCTBHSI KKIOTO JIEMEHTA, C 3TOW IIEJIbI0 MCIIONIB3YeTCsl TMMUTHPYIOIINN T10-
kazaTesb BpeAHOCTH BObI (V). JIuMUTHPYFOIINI ITOKa3aTeIh BPSIHOCTH YIHTHIBACT-
Csl IPU OJHOBPEMEHHOM TIPUCYTCTBHM B BOJIE€ HECKOJBKUX BPEIHBIX BEHIECTB. Tak
KakK B BOJIaX MPHCYTCTBYIOT HECKOJBKO AJIEMEHTOB | 1 2 Kilacca OMacHOCTH, TO CyM-
Ma OTHOIICHUN (PaKTUUECKON KOHIIEHTpanuu Kaxaoro snementa (Cq, Co, Cs ...) K UX
[TIK Oymer xapakTepru30BaTh CTENEHb OMACHOCTH BOA. DJIEMEHTHI 3 Kjlacca OrmacHo-
CTH OOBIYHO HE yUYWTHIBAIOTCS. JIJIT SKOJOTHYECKH YHCTHIX BOJ CyMMa OTHOIICHUN
HE JI0JDKHA TPEBBIIIATH ¢IMHUIIBI.

B Bomax Celpgapbu ObUTH OMpENIECHBI AIEMEHTHI | Kiacca omacHOCTH AS U
Hg. Ko 2 kimaccy omacuoctu otHocsitcst Ag, Co, Mo, Na, Ni, Sh, Se, Sr u U. Pacuer

JJUMHUTHPYIOIICTO IMTOKA3aTCIsI BPCAHOCTH BOABI ITPOU3BOIUTCH 110 q)OpMYJIe (5)

_XCibyrox X-C(Xooowcendm -
W_Z o Z e 1 736615166-022 5

CyMmma otHomieHu# koHreHTpanuu 11 snmemenToB k ux [1JIK mis snementos 1
u 2 xnacca onacHoctu Cy/IIJIK; nst Touku bBynok paBna 1,7366. Takas xe cymma jist
TOYKM 0TOOpa XomxkeHT paBHa 1,5166. Ilpu npoxoxaeHun Boasl yepe3 Kaitpakym-
CKO€ BOJOXPaHWJIUIIE JIMMUTUPYIOIIMN MOKa3aTeslb BPEIHOCTA BOAbl YMEHBIIAETCS
Ha (akTop 0,22.

I'maBa msiTasi MOCBSIIEHA U3YYCHHUIO KayecTBa BOJbI B AMyAapbe U €€ OCHOB-
HbIX npuTokax. Cpeny BceX TpaHCTpaHUYHBIX pek Tamkukucrana AMyJapbs Bble-
JsieTcsi 0co00, OHA MPAKTHUYECKU MOJHOCTHIO (DOPMUPYETCSE HA TEPpUTOPUHN TalKu-
KucTaHa. OU3NKO-XUMUYECKUE MapaMeTpbl KAYeCTBa BOJIbI B AMyZaphe U B €€ Ipu-
TOKaxX MOTYT XapaKTepU30BaTh 00I111ee IKOJIOTHYECKOE COCTOsSIHUE B OacceiiHax pek. B
JTAHHOW TJIaBe MPEJCTABICHBI PE3yIbTaThl 0OPAOOTKH JIAHHBIX O COJEP’KaHUU B pac-
TBOPEHHOW (hpakimu BOABI MAKpPO- U MHKPODJIEMEHTOB, MOJYYCHHBIX B PE3YJIbTATE

npoBenenust HAA B UAD PK.
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bbutn M3MepeHbl OCHOBHBIE (U3MKO-XMMHUYECKHE MapaMmeTphbl BOABI B TpeX
TOYKAaX, BHIOPAHHBIX B HU30BbSX OCHOBHBIX MPHUTOKOB AMyHapbH - pekax [IsaHmK,
Baxm u Kadupnuras.

Pacnipenenenne o0miero coctaBa paCTBOPEHHBIX BEIIECTB, COJICH M OpraHuve-

CKHX BELIECTB HA BEIOPAHHBIX TOUYKAX MOKa3aHO Ha pUCYHKe 14.

O6wmnii coctas
800 -
E 70 - Conu-
=Z 600
E 500
g 400
o
£ 300 OpraHuKa
g 200
5
- 100
0 T T
> > >
& F X °
qu&%%’b N Q«"égiq;b & Q‘b’?‘&b‘b’b 2
) ) W
& & &

Puc. 14. ®uznko-xuMu4eckre napameTpsl BOJBI B HU30BbAX IPUTOKOB AMy-

Japbu

B npoananu3upoBaHHBIX MpoOax ObUIM ONpeAeNeHbl 24 CleyoIuX IeMeHTa
(B andaButHOM TIOpsake) As, Au, Ba, Ca, Co, Cr, Cs, Eu, Fe, Hf, La, Lu, Mn, Na,
Rb, Sb, Se, Sc, Sm, Ta, Th, U, Yb, Zn. BeisiBieHbl HEKOTOpPbIC 3aKOHOMEPHOCTH HUX
pacnpeeeHusl.

Pacnpenenenne Ca, Na u Fe, pactBopeHHBIX B BoJIax, MOKa3aHO Ha pucyHke 15
M XOPOIIIO COTJIACYETCS C paCIpeeICHHEeM OOIMX PaCTBOPCHHBIX BEIIECTB M COJICH

(puc.14).
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Puc. 15. PacnipeiesieHre KOHIIEHTPAIlMK PACTBOPEHHBIX B BOJIE PEK MAKPOAJIEMEHTOB

Ha pucynke 16 nmokazaHo pacnpeiefieHHe KOHIIEHTPaluu pacCTBOPEHHBIX MHUK-

POSJIEMCHTOB B BOJIaX PCK.

MukpoanemeHTbl B BOAAX

100,00

10,00

1,00 | [Mang*x

W Baxw
G, 10

1 KadbwmpHuran

0,01

KonuenTtpaums (mkr/a)

0,00

As AuBa Ce Co Cr Cs Eu Hf La Lu Rb Sb Sc SmTa Th U Yb Zn

Puc. 16. Pactipenenenue KOHIIEHTpaMy PaCTBOPEHHBIX MUKPOAJIEMEHTOB

N3ydeHuns mokaszanu, 4YTO KOHLEHTPALMK KaJbLMs, HATPUS U COOTBETCTBEHHO
PaCTBOPEHHBIX COJIEH OKA3aJIUCh BBICOKM B HU30BbAX pek Ilaumk u Baxmi. IloBeI-
LICHHBbIE KOHLEHTPALMK KaJbLMS W HATPUS U COOTBETCTBEHHO COJIEM MOTYT UMETh
KaK NPUPOJHOE, TAaK U TEXHOTEHHOE MPOUCXOKICHHUE.

B pesynbpTaTe 00pabOTaHHBIX JAHHBIX UCCIEAOBAaHUI MOXKHO TOKAa3aTh, YTO B

Bojlax OacceitHa AMynapby KOHIICHTPAIIMOHHBIN Psii paCTBOPEHHBIX (JOPM METAIIIIOB
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HMCET BHU!:

Sc>Sm>Au>Th>Eu>Yb>Hf>Lu.

Ca>Na>>Fe>Ba>Zn>>Mn>U>As>Cr>Rb>Ce>Sh>>Co>Th>Cs>Ta>

TaOmuma 8

Konuentpanuu MUKpOdJIeMEHTOB B BoJiax, Kiapk [7] u ux I[TJK [1]

KonuenTpanus Kaapk ITAK Komrr./ Kiacc
Pexn B BO-
(MKT/7) ne(vxr/n) (MKT/7) ITIK OTIaCHOCTH
ITanmx 1,33 0,133
As Baxur 1,12 2 10 0,112 1
Kadupuuran 1,34 0,134
ITanmx 26 0,038
Ba Baxu 65 10 700 0,09 3
Kadupauran 28 0,04
ITaumx 0,29 0,003
Co Baxi 0,19 0,2 100 0,002 2
Kadupauran 0,15 0,0015
ITaumx 1,3 0,03
Cr Baxi 1,53 1 50 0,03 3
Kadupauran 0,94 0,02
ITanmx 190 0,63
Fe Baxu 270 67 300 0,9 3
Kadupauran 170 0,57
ITaumx 52000 0,26
Na Baxu 70000 6300 200000 0,35 2
Kadupauran 27000 0,135
ITaumx 0,22 0,044
Sb Baxim 0,28 1 5 0,056 2
Kadupuuran 0,15 0,03
ITaumx 2,02 0,02
U Baxi 2,32 HI 100 0,023 2
Kadupuuran 2,32 0,023
ITanmx 5 0,005
Zn Baxur 53 20 1000 0,005 3
Kadupauran 10,5 0,01

Cpez[H MUKPOIJICMCHTOB IIPUCYTCTBYIOT U TOKCHYCCKHUC 3JICMCHTBIL (MBIHIL?IK,

cyppMa u npyrue). ConepkaHue OTAEIBHO B3ATHIX TOKCUYHBIX JIEMEHTOB HE TIpe-

BBIIIIAIOT UX HI[K, B TOKC BpEMS HAIINYNEC TOKCUYHBIX 3JICMCHTOB IICPBOI0 U BTOPOIr'o

KJIacCa OITaCHOCTH Tpe6YIOT CYMMHPOBAHUA BOSI[GfICTBHH KaXXJ101o 2JICMCHTA.

Jlumutupyromumii mokazarenb BpeaHocT (V) yduTeiBaeTCsl pu OQHOBPEMEH-

HOM IPUCYTCTBHUH B BOAC HCCKOJIBKUX BPCAHBLIX BCIICCTB. B BOJax IIPUTOKOB AMy—
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napbu OBLIM OMpeJesIeHbl Cleayrolre AIeMeHThl: 1 kiacca omacHoctd - AS U 2
kiacca onacHoctH - Co, Na, Sh, U (ta0um. 8).

CyMMa OTHOIICHHMM KOHIIEHTPAIlMM TOKCHYHBIX 3jieMeHTOB K mx [IJIK s
anemeHToB 1 u 2 knacca omacHocty Cy/ITJK; nns pexu Ilsumx paBaa 0,46, nis pexu
Baxm pasna 0,543 u pexu Kadupuuran pasna 0,3235. CnenyeT yuyuThIBaTh, UTO He-
KOTOPBIC M3 TOKCHYHBIX JIEMEHTOB OKa3aJHCh HEOMPEACNIIEMbIMHU JJIsl HAIIUX aHa-
JIU30B, U PU UX 00JIee MOTHOM YUeTe JJUMUTHPYIOMINN MOKa3aTeh BPEAHOCTH BO/IBI
yBenuuutcs. Hanbomnee yucras Bojia okazanachk B peke KabupHuras.

MopenbpHbIN pacueT JUMUTHPYIOLIETO MOoKa3aTeNsl BPEAHOCTH BOJIBI 11 AMY-
Japbl B TOYKE MEpPeCeUCHUs TpaHUIlbl TapKUKUCTaHa U Y30eKuCTaHAa MOXKET OBITh

MpOU3BeCH 10 hopmyJie:

iC(H;;ULtdo)cki icggly?k iC I(]I](zj{l o

riae, Ci - KOHIIeHTpaIysl OTIACIBHO B3sTOr0 j1eMenTta u ero [1JIKi. Koaddummu-
enthl K1, K2 u K3 coorBercTBenHo Bkian pek [lsumxk, Baxim u Kadupuuran B Boj-
Hbli 6ananc Amynapsu. Pexa [Tan0K MMeeT cpeHeronoBoii pacxon oasl 1032 m%/c,
Baxm 660 m%/c u Kapupuuran 166 m3/c [8]. Kaxaas peka BHOCUT BKJIaa B BOJHBIMA
oamanc Amynapsu B oobeme I[lsumx K;=0,555, Baxm K»=0,356 u Kadupnuran
K3=0,089. PacuetHbiii k03(QGUIIMEHT JIUMUTUPYIOIIEH BPEIHOCTH BOJBI JUISI PEKU
AMypaapbsi B TOYKE mepeceueHus rpaHulpl TamkukuctaHa W Y30€KUMCTaH paBeH
0,4774, u Boy B peKe MOKHO CUHTATh YHCTOM.

Takum xe 00pa3oM MOJICUUTAHO KOJIUYECTBO cojield B AMynapre. KonudyecTBo
coJield, BBIHOCUMBIE TTpuToKamMu paBHo [Lsumk 520 mr/n, Baxm - 650 mr/n u Kadwup-
Hurad- 130 mr/n. C ydgeroM BogHOoro OanmaHca AMynapbu TOJydaeTcs CIEAYIOIee
3HaueHue - 518,7 mr/in. Takoe KOIMYECTBO COJIEH HAXOAMUTCS HA TPAHUIIE MIPECHBIX U

COJIOHOBAThbIX BOJ.
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Pazgeant 5.1 u 5.2. HOCBSIIEHBI SKOJIOTO-aHATUTUYECKON OIEHKE KauecTBa BO-
16l B pekax Bap306, Kadupauran u ux nputokax [A6, A7]. OTu pexu cocTaBisieT oc-
HOBY BOJIOMOJIb30BaHMUs Topoaa JlymanOe. Boasl pek M MX MPUTOKOB SIBIISIIOTCS
npecHbIMU. Hanbosbiniee copepkanue pacTBOpUMBIX BeriecTB (387,6 mMr/in) u conei
(300 mr/n) mpuxonarcs Ha MPUTOK EjoK.

B npoananuzupoBanubix MetojioM HAA mpoGax ObLiu ompeneneHbl 23 clie-
Aayromux 3eMenTa (B andaBuTHOM opske) As, Ba, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf,
La, Lu, Mn, Na, Rb, Sh, Sc, Sm, Th, Th, U, Yb, Zn.

Conepxkanne MakpO3JIEMEHTOB B BOJAaX OKa3aJMCh MEHBIIE 3HAYEHHH COOT-
BetrcTBytomux [1/IK, 3a ucknrouenuem xenesa (Bapzo0 1).

MBIIIbSIK TPEUMYIIIECTBEHHO PAcIpoCTpaHEH B peKax, Oepylux Hayajio Ha
IOKHBIX OTporax I'mccapckoro xpedta. MakcumanbHas KOHIIEHTpAIUS 3apETUCTPH-
poBaHa B peke Crnoma (Bcero JIMIIb B TpH paza MeHbie, yeM [1/IK). B HkHUX Teue-
HUSAX KOHIEHTpPAIIMS MbIIIbsKA MajiaeT Oiaronaps paz0aBieHUIO APYTUMHU BOJaMU U
BBITIQZICHUIO B 0canoK. HanbompIas KOHIICHTpAUs CypbMbl IPUXOJIUTCS HA TIPUTOK

Bap3o6a O6u Yanma u Kapupuuran 3 (B 1Ba paza meHbiie, yeM [1/1K).

3AK/TIOYEHHUE

[IpoBenensl pabOThl MO 00paOOTKE W MHTEPIPETAUUU AAHHBIX MO (U3UKO-
XUMUYECKUM XapaKTEepPUCTHKaM BOJbI U3 31 Touku oTOopa npod OCHOBHBIX pek Ta-
JDKHKHCTaHa B TEPUOJT MOJIOBObs. V3Mepenust ObUTH MPOBEEHBI B paMKaX MEXTy-
HapoaHoro npoekra «HABPY3» no uzydeHuto paainodKoJ0ru4ecko U reoXuMuye-
CKOW YMCTOTHI TPAaHCTPaHUUHBIX peK LleHTpanbHoOl A3umn.

N3mepennbiii napametrp PH cBHIETENBCTBYET, O TOM, YTO BOJbI BO BCEX OC-
HOBHBIX pekax TamkukucTaHa SBISIOTCA cilaboiienouHbiMUu. Bosa BO Bcex ropHbIX
pekax TamxukucTana sBISETCS NPECHOW. B HU30BBAX TpaHCTpaHUYHBIX peK Talku-

KHCTaHa BOJA C MOBBIIIEHHOW MUHEPAIIU3ALUEH.
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N3mMepeHHbIE OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE MOTEHIMAIBI B BOJIE HAXO-
nsaTcs B npeaenax 348+647 mB.

[IpoBeneHHbIE U3MEPEHUSI KOHILEHTPALMK PACTBOPEHHOIO B BOJAE KUCIOPOJA,
MOKa3ajdu, YTO BCE PEKH B JIOCTATOYHOM CTENEHU HACHIIIEHBI KHUCIOPOIOM.
HawnOoubiast KOHLIEHTpanus KUCIOpoAa HabIt01aeTCs B TOPHBIX peKax.

B npoananu3upoBaHHBIX Mpobax ObUTH ompeneneHbl 24 Makpo- U MUKpOIJIe-
MEHTa U BBISBJICHBI HEKOTOPBIE 3aKOHOMEPHOCTU WX pactpeneneHus. Hanbomnpiue
coJiepKaHUsl KalbIUs U HaTpusi OOHapykeHbl B peke ChIpJapbs U B HU30BBAX PEK
[Tsaamk, Baxm u Mcdapa. ['opubie pexku u ocobenno peku [1laxpuctan nu Bap306 oka-
3aJIMCh OOraThl )kesie30M. B HEKOTOpBIX M3 HMX HAOJOAeTCsl MPEBBIIICHUE CONEp-
»Kanus sxene3a Hag ITJIK.

N3 4ucia OGUOTEHHBIX MUKPOIJIEMEHTOB, OINpPEICISIEMbIMU OKAa3alUCh XPOM,
KoOanbT U MHK. B pekax Tamkukucrana HaOI0aeTCsl HEPABHOMEPHOE pacrpeie-
JIEHUE 3TUX MUKpO3JIeMeHTOB. HanbombIast KOHIEHTpAaIlUs ypaHa BCTPEUaeTCs B pe-
ke Coipnapbs. [lokazaHo pacnpenesieHue peaKo3eMeIbHbIX SJIEMEHTOB B BOJAX.

Ce3oHHbIC U3MEHEHHS (U3HKO-XUMHUUYECKUX XapaKTEPUCTUK BOJBI U pacrpe-
NEJICHUS PACTBOPEHHBIX METAJUIOB B BOJIaX IMOATBEPKIAIOT 3aBUCUMOCTh XHUMUYE-
CKOI'O COCTaBa BOJbI OT MapaMeTPOB BOJHOTO CTOKA M TMIAPOr€OXMMUYECKHX XapaK-
TEPUCTUK TEPPUTOPHII OacceitHa pek.

Hccnenosano BnusHue KalipakyMCKOro BOJOXpaHWIMILA HA TTapaMeTPhbl BOJIBI
B peke ChIpJiapbsi B IByX ToUkax oTOOpa 00pasioB - B Hayaje BOJOXPAHWIMINA U 32
npeaenaMu BoJoxXpaHwiuina. IIpu mpoxokaeHuu BOJbI 4Yepe3 BOJOXPAHUIIUILEC
yMeHbILIaeTCcsl OOLIUI COCTaB paCTBOPEHHBIX B BOJE BElIECTB HA 26%, o0OIiee KoJu-
YECTBO PACTBOPEHHBIX B BoJie cojiel Ha 24% U pacTBOPEHHBIX OPraHUYECKHUX Be-
mectB Ha 36,7%. MakpoasieMEeHThI BbINAIal0T B OCAJIKH, OCOOEHHO U3 B3BEIICHHOTO
coctosiHus (6osee 90%). M3 pacTBOpPEHHBIX B BOJIE METAJJIOB HAaMO0JIee MHTEHCUBHO
10 30% yMmeHblIaeTcs KOHIICHTpAIUsl HATPUsl, KAK XUMUYECKU aKTUBHOTO 3JIEMEHTA.
Ha 18% ymeHnbinaercs conmepkanue xkene3a. MeHbIIe BCEro B OCAJ0K BBINAIAET

Kanplui - 7%.
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B xone npoBenenuss HAA o6pa3ioB Bojibl U BOAHOTO (UIIbTpaTa Ha peakTope
D AH PK Ob1mn onpenesniensl conep:xkanue 31 mukposnementa. B Bonax Ceipaa-
pbU OBLITU ompeeeHbl deMeHThl 1 kiacca onacHoctr AS, Hg 1 2 kiacca oracHOCTH
Ag, Co, Mo, Na, Ni, Sb, Se, Sru U.

CyMma otHomIeHH KoHLeHTpanuil 11 Tokcuunbix smemeHToB kK ux [TIJIK mms 1
u 2 xnacca onacHoctu Cy/ITJIK; myst touku bynok paBHa 1,7366. Takas sxe cymma jyist
ToukHu oTOOpa XomxeHT paBHa 1,5166. [lpu npoxoxxaenun Boasl uepe3 Kaiipakym-
CKO€ BOJIOXPaHWJIMIIE JUMUTHPYIOUIUN MMOKa3aTelb BPEJHOCTH BOJbI YMEHBIIAECTCS
Ha (akTop 0,22. Takum oOpazom, Kalipakymckoe BOJOXpaHWJIMIIE 3HAYUTEIHHO
yIydlIaeT KaueCcTBO BOABI B CpeIHEM TeUeHUU peku ChIp/iapbs.

[IpoBenena pabota nmo 06padOTKE U UHTEPHPETANUA JAHHBIX O YUCTOTE BOJIBI
B OCHOBHBIX MNpHUTOKaXx Amynmapeu. M3mepenus (U3HKO-XUMHUCCKHX ITapaMeTpOB
BOJIbI TIOKA3aJK, YTO BOJBI B pekax [IsHmk 1 Baxir SBisStoTCS C MTOBBIICHHONW MHUHE-
panu3zanuei, KoHIeHTpamus cosneit 6onbie 500 mr/n. Boga B peke Kadupauran ss-
nsiercst pecHoit (130 mr/m). M3ydeHo pacnpeneneHue Takux Makpo- U MHUKpOdJie-
MEHTOB.

B Bomax pek ObuH onpe/eneHbl CleAyIoIe TOKCUKAHThI 1 Kilacca OMmacHOCTH
-As u 2 xiacca omacHoctd - Co, Na, Sb u U.

Jlumutupyomuii KodQPUIUEHT BPEIHOCTH BOJ, PABHBIM CyMME OTHOIIECHUMN
KOHIEHTPAIIMM TOKCUYHBIX 35eMeHTOB K ux II/JIK, mus smementoB 1 m 2 knacca
omacHoctu Cy/I1JK; nnsa pexu [lsumx pasen 0,46, mist pexu Baxmn pasen 0,543 u pe-
ku Kadupuuran 0,3235. PacueTHblit K0O39QPUIIUEHT TUMUTHPYIOMICH BPETHOCTH BO-
IbI I peKu AMymapbs B TOYKE MEpeceYCHUS TpaHMIBl TaKUKUCTaHa U Y 30eKH-
ctan paBeH 0,4774. PacueTHoe KOJWYECTBO CojIeii B Bojge AMynapsu paBHO 518.7
MTI/J1.

[IpoBenena oOpaboTKa M MHTEpIIpETalUs JaHHBIX O (PU3UKO-XUMHYECKUX Xa-
PAKTEPUCTUKAX M COJEP>KaHUS PACTBOPECHHBIX METAJIOB B Bojax pek Bap3o0, Ka-
(GbUpHUTAH U UX OCHOBHBIX MPUTOKAX. Boabl pek sABIst0TCS npecHbMU. CoepikaHue

TOKCHUYHBIX 3JIEMEHTOB 3HAYUTEIBHO MEHbIIE 3HaueHWM coorBeTcTByrommx [I/IK.
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JIuub B HEKOTOPBIX TOYKAX COAEpKaHue MblIlbsika U cypbMbl MeHblie [1JIK ot 2 g0

5 pa3, OCTAJIbHBIX 3JIEMEHTOB B JACCATKH Pas.
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Pesrome
B aBTopedepare He HaIO NMPUBOAUTH HMUTHPYEMY JIUT-PY — yKa3aTh JIMIIb aB-

TOP, TO/I.

HUTUPOBAHHAS JIMTEPATYPA

1. IlpenensHo nomyctumselie koHueHTpauuu (ITJK) xumMudyeckux BemecTs B BO-
Jie BOJHBIX OOBEKTOB XO3SHCTBEHHO-TIMTHEBOTO U KYJIHTYPHO-OBITOBOI'O BOJOIIOJIb-

30BaHUsl  corjiacHo [luruennueckum HopmatuBam PO (I'H  2.1.5.1315-
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Tabnura 1

Touku oTO0pa 0Opa3IoB U WX reorpapuueckre KOOpIUHATHI

O06pa3sis Pexn Pacnonoxenne Touek otdbopa [Mupora |[doarora
1| TJ25 Cuoma [Tputok Bap3o06 38°54" | 68°44'
2 | TJ-28 Taro6 [Tputok Bap306 38°50"' | 68°50'
3 | TJ-29 O6wu Yanma [Tputok Bap3o06 38°47" | 68°49'
4 | TJ-30 Omxyk [Tputok Bap306 38°46' | 68°49'
5 | TJ-01 Bapz06 1 18 kM BbIIe Jlymran6e 38°42" | 68°47'
6 | TJ-02 Bapz006 2 9 kM Hke Jlynrante 38°31"' | 68°46'
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7 | TJ-67 Cap6o 1 kM BeIte causiaus ¢ Capaan Muéna, | 38°47' | 69°19'
nputok Kadupuuran
8 | TJ-66 |Capmam Muéna| 1 kwm Bbrme ciusiaust ¢ Cop6o, mputok | 38°43' | 69°19'
Kadupuauran

9 | TJ-03 |Kadpupnuran | 1 kM BbIme cnustHus ¢ Bap3ooom 38°29' | 68°46'

10| TJ-04 |Kadupuwuran 2 3 kM HIDKe ciasiHus ¢ Enmokom 38°27' | 68°44'

11| TJ-05 |Kadwupnuran 3 Kenesznomopoxusiit Mmoct [apTy3 37°16' 68°8'

12 | TJ-06 Enok 1 kM Boime cnusaus ¢ Kapupauranom | 38°28' | 68°47

13 | TJ-08 Baxmm 1 [Tocenox Yopcama 38°48' | 69°52'

14 | TJ-07 Baxm 2 XKenesnomopoxusiii moct [xumukyns | 37°33' | 68°31°

15| TJ-09 1%: 0 Okpauna (BbIxon) Xopora 37°49° | 71953’

16 | TJ-10 ITsaamx 1 Mocrt nocenka Tem 37°54° | 71°50°

17 | TJ-11 [Tk 2 Mocrt nocenka Huxauit TIstamk 37°11' | 68°35'

18 | TJ-31 | Ceipaapses 1 Kumnak bynox 40°33" | 70°32'

19| TJ-13 | Ceipmapses 2 3amamHas oKpanHa X0 DKEHTA 40°17" | 69°37

20| TJ-14 Hcdapa 1 I'panuna c Keipreizcranom 39°951' | 70°32'

21 | TJ-15 Ucdapa2 | Ilocemox Pabor (no @epranckoro kana- | 40°18' | 70°33'

na

22 | TJ-68 Calypran [IpuToxk IzapaTar 38°41" | 68°22'

23 | TJ-69 Kaparar 1 500 m ot cnustaus ¢ CabypryH 38°41' | 68°22'

24 | TJ-58 Kaparar 2 Kumnak baromr 38°34' | 68°19'

25| TJ-70 Porosa [Tputok XoHako 38°39' | 68°34'

26 | TJ-71 Xonaxko 1 1 km ot cnusanus ¢ Porosa, kunutak ly- | 38°39' | 68°34'

TakKa

27 | TJ-59 XoHako 2 Kumnak Xupmanak 38°35' | 68°33'

28 | TJ-74 | Illaxpucran 1 |Hawamo mepeBana [llaxpucran, co ctopo-| 39°34' | 68°36'
Hbl [{laxpucrana

29 | TJ-72 | lllaxpucran 2 |Hauano mepeBana [llaxpucran, co ctopo-| 39°35' | 68°34'
Hbl [{laxpucrana

30 | TJ-73 | Hlaxpucran 3 |Hauano nepeBana lllaxpucran, co cropo-| 39°35' | 68°34'
Hbl [{laxpucrana

31| TJ-75 | Hlaxpucran 4 | Konen nepesana [llaxpucran, co cropo- | 39°27' | 68°32'

HBI AilHA
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