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TEXHOJIOTI'UA NOJAIOTOBKH MUTHEBOM BOJIbI ITPU AHTPOIIOTEHHOM
3AT'PA3HEHUU BOJOUCTOYHUKOB IOT'A KABAXCTAHA

OCHOBHBIM KpYITHBIM HCTOYHHUKOM BojocHaOkeHuss Ha lOre Kasaxcrana sBuseTcs peka
Celpmapbs, KoTopass OepeT Hadalo 3a IpenenaMu pecnyOnuku, B PepraHckoil IOJIHHE B MecTe
ciuaaus pexk Hapein u Kapamapea. [IporsoxeHHOCTs pexku Ha Teppuropun HOxnHo-KazaxcraHckoit
obmactu cocraBisier 346 kM. Haumbonee kpymHbiMu mnputokamu ChlpAapbd Ha Ore pPecIyOIUKH
sBisitoTcst peku Kenec, Aprich, banam, Byryss.

Xummueckuii coctaB peku Ceipaapbs popMmupyercs B npeaenax PecnyOnuku Y30ekucraH.

B Kaszaxcran Boja MOCTymaeT co CpPEeIHHM COAEpKaHHEM a30Ta HUTpuUTHoro-okoso 4 ITJK,
MakcuMasibHas koHnentparusa — 16 I1JIK, cpennee cogepkanue meau mocturano — 4 I[1/1K, dbenonos —
3 [IK, cymsdaroB — 6,5 IIJIK [1]. MakcuMansHBIN ypOBEHb 3arps3HCHHOCTH HAOMIOMAETCS B
BECEHHUH IEpHOJ, KOIrJa COJEp)KaHHE 3arps3HAIOLINX BEIIECTB JOCTUTAET: MEAM U HUTPUTOB — 3
ITJIK, cympdatoB — 7 I[1JIK, denonos — 6 I1/IK, nHedrenpomykros — 4 TTJIK.

Bona ocHoBHBIX mpuTOoKoB peku ChIpfapbu Takke 3HAYUTeNbHO 3arps3HeHa. Pexu Kenec,
Apbich, bamam 3arpssHensl cynbdatamu, MeAplo, (EHOIOM, HHUTPUTOM, HEPTENPOAYKTaAMH,
cojiep:KaHue KOTOPBIX Haxoauiock B npeaenax 2-11 TTJIK.

Hcnonw3yemble Ui TUTHEBOTO BOJOCHAOXKEHUS IMOA3EMHBIE BOABI 1O CBOEMY KadeCcTBY HE
OTBEYAIOT HOpMaTHBHBIM TpeOoBaHusaM, T.e. [OCTy 3761-84 «McTOYHHKH UEHTPaIH30BAHHOTO
X035HCTBEHHO-ITUTHEBOTO BojocHaOxeHus», ['OCTy 2874-82 «Boma mmrheBas», CanlluHy PK
3.02.002.04 «CaHnTapHO-3MTUAEMHOJIOTHYECKHE TPeOOBaHMS K KAadeCTBY BOJBI IEHTPATU30BAHHBIX
cUCTeM TUTheBOro BomocHaOxkeHus», CanlluHy PK 3.01.067-97 «llutbeBas Boma. I'mrueHuveckue
TpeOOBaHMS K Ka4eCTBY BOJIbI IICHTPAIN30BaHHBIX CUCTEM BoJlocHa0xeHus1. KoHTposb kadecTBay.

B HekoTOphIX ciydasx IS MATHEBBIX HYXKJ MCIIONB3YIOTCS TOJ3E€MHBIE BOJBI TMOBBIIIEHHON
MUHEpanu3aluy. B moa3eMHBIX BoJax, UCIOIB3YyEMBIX JJIS1 CETbCKOXO3AHCTBEHHOTO BOJAOCHAOKEHHS,
OTMEUYEHBl OTKJIOHEHHMS OT ONTHMAJIbHBIX KOHIEHTpauuu ¢ropa u xeneza. Oco0y0 OMACHOCTh
NpPEACTaB/IeT HaJIM4YHe B OTUX BOJAX AaHTPOIOTEHHBIX 3arpA3HEHHH M HX IOTEHLHUAIbHOE
KaHIIEPOT€HHOE BO3JICHCTBHE.

Bricokue nokasarenu HECOOTBETCTBHSI IUTHEBOM BOJBI IO OAKTEPUOJOIMUECKUM II0KA3aTeIsIM
ormeueHbl Takke um B HOxno-Kazaxcramckoit obmactu — 3,2 %, 9TO CBHACTEILCTBYET 00
SMHUIEMHOJIOTHYECKOM HEOIAromnoiyydl NUTHEBOW BOABI B AaHHOM pervoHe. 3a mocienHue 10 mer
3apEeruCTPUPOBAHBI BCIBIILIKY OCTPON KUIIEYHON HH(EKIHU.

PaccmorpuM  cnenmdWKy =~ OCHOBHBIX ~ AHTPOINOTCHHBIX  3arpsi3HSAIONIMX  BEIECTB,
MPUCYTCTBYIOLIUX B BogoucTouHuKax FOra Kaszaxcrana u MmeToasl ux ynaieHus [2].

@DeHONMBl — OpPraHNYeCcKHUe COEAMHEHHS apOMAaTHYECKOTO psifia, COAEpIKalle THAPOKUCIIBHBIC
TPYMIIbI, CBS3aHHBIE C apOMAaTUYEeCKUM siApoM. Paznuyaror Heneryuwe W jerydne ¢eHomnsl. DeHombl
MOCTYNAIOT B BOJOMCTOYHUKH C HEJOCTATOYHO OYHMIICHHBIMH CTOYHBIMH BOJAMHM KOKCOBBIX
IPOU3BOACTB, HedrenepepadaTblBalONIMX 3aBOJOB, C INPOAYKTAMU IIE€PETOHKH CMOJBI, a TaKxkKe
00pasyroTcs MpH JASCTPYKIMHU LEJUTIONO03bI U KaK COIyTCTBYIOIIEE MPOMBIIUICHHBIM HeQTEPOyKTaM
(HeTh, Ma3yT, AU3ENBHOE TOIMJIMBO) 3arps3HeHue. YUCThIH OAHOATOMHBIA (hEHOJ, KOTOPOH OOBIYHO
oIpefesieTcs B BOJE, HE MMECT HM NPHUBKYCa, HY 3allaxa, €CIM €ro CoJepXaHue He IpeBbimaeT |
mr/mm’. TIpu HaTHunK B BOJE XJI0pa, JUTS Hee XapaKTepeH HHTEHCHBHBIN XT0p(eHOTBHBIIN 3amax Taxe
Opu  MajblX KOHUEHTpauusax ¢enona. Kpome Toro, Hanmume B BoAe (eHona OKasbIBaeT
pasapaxaromiee ¥ HETaTHBHOE BIHSHWE, NEHCTBYS Ha KOXY, IEHTPaJbHYIO HEPBHYIO CHCTEMY,
(YHKIMOHMPOBAHUE IOYEK W JKENyAOYHO-KUIedyHoro Tpakra. B coorserctBum ¢ CanlluH IIAK
deroma ycranosnena 0,001 mr/av’. ComepkaHHe B THThEBOM BOJE (EHONOB PErIaMEHTHPYETCS
0606MICHHBIM [TOKa3aTelIeM-(DEHOIBHBIM HHICKCOM He 6onee 0,25 MI/aM’.

Cy1ecTByIoIre METO/IBI yAAICHHUS U3 BOJBI (PEHOIOB BKIIOUAIOT OKHUCIUTEIBHOE BO3/IeHiCTBHE
030Ha, MEPEKUCH BOJOPOJA, IIEpMaHraHata Kajius U XJIOpa, MCIOJIb30BaHHE COPOLIMOHHBIX METOMOB
yepe3 AaKTUBHBIM Yroslb W MeTOA OHOJOrMYecKoil o4McTKH, Oasupylomuiics Ha IPUMEHEHUS
OMOpeaKToOpoOB.

HedrenpoayKTel IpeACTaBISIOT COBOKYIHOCTb ANTM(aTHYECKHX, APOMATHYECKUX U AJTMLUKINYECKHUX
YTJIEBOIOPOJIOB, COCTABIISIIOIINX OCHOBHYIO 9acTh HeTH. [Ipn MX MOCTYIUIGHWH B TTOBEPXHOCTHBIE BOJIBI



PE3KO YXYAIIAIOTCS] OPTaHONENTHYECKHE CBOMCTBA, a TAKKE OKA3bIBAIOT MyTar€HHOE BO3ICHCTBHE Ha KHUBOU
OpTaHU3M.

B mpupomHbie Boabl HEQTENPOMYKTHI MOCTYMAIOT B CIyYasX HCIIOJIB30BaHUS HCTOYHHKOB
XO3AHCTBEHHO-IUTHEBOIO HA3HAYECHUS IUIA LeJed CyJOXOACTBA; MPHU aBapUHHBIX cOpOcax CTOYHBIX
BOJI WM HapylleHHs TpeOoBaHUII K cOpoCy MPOM3BOACTBEHHBIX CTOYHBIX BOJ; B TEPHOJABI CTOKA
JMBHEBBIX W TalblX BOJA CEIUTEOHBIX TEPPUTOPUI W MPOMIUIOMIAJOK, AaBTOCTOSIHOK, Tapa)kei,
aBTOMOEK U C IUIOLIAJOK XpaHEeHUs1 HeTenpoIyKToB. B 3aBHCHMOCTH OT KOHLEHTPALMH U CHOCO0a
NOTIa/IaHNsl B BOJNlY, HAIWYHs TOBEPXHOCTHO-aKTHBHBIX BEIECTB M COJIEH, HE(PTEHmpOIYKTH MOTYT
MIPUCYTCTBOBAThH B IPUPOJHON BOJIE KaK B BUAE IJICHKHU, SMYJIbCUH, TaK U B pACTBOPEHHOM COCTOSIHUHU.

B muTheBoii Bome B coorBercTBHHM ¢ TpeOoBanusmu CanlluH cymmapHoe copepikanue
He(TEIPOYKTOB HE JI0IDKHO TpeBbinath 0,1 Mr/am’.

K Meromam O4YMCTKH BOJBI OT HEPTEMPOAYKTOB OTHOCSITCS peareHTHas o0pabdOTKa BOABI C
HOCIEAYIOIIUM OTCTauBaHUEM U  (UIBTPOBAaHMEM, O30HMPOBaHHE, HamopHas d¢uioTaus C
no0aBieHrneM cynb(hara amiOMHHHSA W TONHAKpIIIaMUZA, 3JIEKTPOQIOTaIHs, 3IEKTPOKOATYIISAIUS U
copOLHsl ¢ UCIIONB30BAHUEM MTPUPOAHBIX U CHHTETUYECKUX COPOCHTOB.

B mpupoIHBIX BOJax COEOMHEHHs a30Ta MOTYT HaXOAWTHCA B BHUJAE OPraHUYECKOTO a30Ta,
MOHOB aMMOHHSA, HUTPUTOB W HUTPATOB U SABIATHCS MPUUMHON Pa3BUTHS MHKPOOHOIOTMYECKUX
0o0pa3oBaHMil B BOJOIPOBOJHBIX TPyOax, a TakkKe Pe3KO MHTCHCHU(PHLIUPOBATH MPOLECCH KOPPO3UU
MeTasmios. [IpeaenbHO J0MyCTHMBIE KOHIGHTPAIMH HUTPUTOB — 3 Mr/aM . Hammuue B BOJe HUTPHTOB
CBUJETEILCTBYET O HEJJABHEM 3arpsi3HEHUH BOJBI OBITOBBIMU CTOYHBIMH BOAaMU. HUTPHUT - HOHBI BO
MHOTO pa3 6oJiee TOKCHYHBI, YeM HUTPATHI, TaK IPU B3aUMOACHCTBHHY MX C Pa3IUYHBIMU aMUHAMH HITH
aIKUIKapOoOHaTaMM B OpPraHU3Me  4elloBeKa  MOTYT  OOpa3OBbIBATbCS  KaHIEPOI'€HHbIE
HUTpOcOeAWHEHUA. JImsg OuYMCTKM BOABI OT HHUTPUT — HOHOB MPHUMEHSIOT OHMOJOTHYECKYIO
JEHUTPU(UKAINIO, HCIOJB3YsS B KadecTBE MCTOYHHMKA YIIepoJa YKCYCHYIO KHCIOTY, METaH,
STUJIOBBIN CITHUPT.

B oteuecTBeHHOI U 3apyOeKHOU NUTEpaType BOIMPOCAM OYUCTKHA BOJBI OT COJIEH TSKETBIX
METaJUIOB YZEJCHO HEJOCTATOYHO BHUMAHHUS. OTO OOBACHSETCS CIOXHOCTBIO IPOM3BOACTBA
AQHAJMTUYECKUX OIPEAETICHUN CIEeNOBbIX KOHLEHTpPAUMH TSDKENIBIX METalIOB, HECHOCOOHOCTHIO
XUMHYECKUX METOJIOB OYMCTKH OYUIIATH BOY OT CJEAOBBIX KOHIIEHTPALUH TSHKEIBIX METAIIIOB.

JlnHaMMKa 3arpsA3HEHUS BOJHBIX HCTOYHHKOB TSDKEIBIMH METAUIAMH HMMEET TEHICHINIO K
YBEJIMYEHHUIO UX KOHLEHTpaLuil, 4T0 00yCIOBJIEHO COPOCOM IIPOMBIIIIEHHBIX CTOYHBIX BOJ, a TaKXKe
KHCJIOTHBIMHU JOXKISIMHU.

IIpenenbHO nMOMyCTHUMBIE KOHLIEHTPALMKM B MHUTHEBOM BOJE OTHEIBHBIX HMOHOB TSXKEIBIX
METaJUIOB, 4acTo BcTpeuaromuecs B Boae IOra Kaszaxcrana, cienyromue: menu — 1,0 MI/IM, CBHHIA
— 0,03 mr/av’, mukenst — 0,1 mr/av’, koGansta — 0,1 Mr/om’, maprania — 0,1 Mr/om’, skenesa — 0,3
M/ M.

ITo menn go3a 60 — 100 MI/KT BBI3BIBACT TOIIHOTY, PBOTY, TacTO3HTEPUT. CBUHEIl SBISACTCS
CHUHEPIHMCTOM U YBEIMYMBAET TOKCHMYHOCTh JPYIHMX MeETauioB, nIpu KoHueHTpauuu 0,042-1,0
MI/IMHaOMIONANKCh  CITydad XPOHHYECKOTO OTpAaBICHHs Jrofel. HuKemb CIocoGeH BBI3BIBATH
aJIEprUYECKUe peaxkuum, BCAaChIBATHCSA KOXKeH 51 OKa3bIBATh 00IIETOKCHYECKOE
neiictBue. B M30BITOYHBIX TPOTHB HOPMEI
KOJINYECTBAX MAapraHIOBBIE COEIUHEHMS NEHCTBYIOT KaK sbI, BBI3bIBas XPOHWYECKOE OTPABIICHUE,
KpOME TOTO HOHBI MapraHila OCEJA0T Ha CTEHKAX TOHYAHIIMX CHCTEM OpraHu3Ma M 3aCOPSIOT
MOYEYHbIe KaHaJbl, KaHAJbl TIEUE€HH, KaHAJIbIIBl HEPBHBIX KIIETOK. [IpU mpoomKUTEeNsHOM BBECHUH
B OpraHU3M 4EJIOBEKa JKEJIe3a OHO HAaKallJIMBAETCs B ICYCHU B KOJUIOMAHOW (opme okcuaa xenesa,
MOJTyYMBIIIeH Ha3BaHWE TEMOCHJIEPHHA, KOTOPHIM BPEIHO NEHCTBYET Ha KIETKH TIeUeHH, BBI3BIBAS WX
paspylieHue.

IIporiecc o4nMCTKM BOJBI OT TSKEIBIX METAIOB CKIIAABIBAETCS M3 JBYX 3TAIOB: CBSI3BIBAHUSA
VOHOB TSDKENBIX METAIUIOB B TPYJHOPACTBOPHMEBIE COCIWHEHMs M BBIICIICHUS HX B ocanok. Kpome
TOTO, JJISl yAAJEHHUs] HOHOB TSKENBIX METAJUIOB MPUMEHSIOT TaJIbBAHOXUMHUECKUNH 1 MOHOOOMEHHBII
MeToabl. [y M3BIEUEHUS MOHOB MeIH, KOOadbTa M HMKEJS HCHOJB3YIOT PaKyIICYHHUK. YIajJeHue
CBHUHLIA U3 BOABI IPOU3BOIAT (DUIBTPOBAHUEM UePe3 CJION U3BECTHSKA, MENa WU MpaMopa.

B KasHTVY um. K.M.CarnaeBa mon pykoBoacTBOM mpodeccopa Meip3axmeTroBa M. BexyTcs
UCCIICIOBAHUSl MO YAAJCHUIO MapraHia, CBHMHIA, HHKEIsd, KoOajibTa, CcoIepKaHHE KOTOPBIX
XapaKTepHO JUISI TOJ3EMHBIX BOJ MUpPrainMcaiicCKoro MECTOPOXKIeHHUsS, (WIBTPOBaHWEM Uepes3



LEOJIUTOBYIO  3arpy3ky. [lpy sToM neonutel YaHKaHAHCKOTO MECTOPOXKACHHUS  MPOSBIISIOT
MOHOOOMEHHBIE, a TOCiIe YIaleHHs W3 WX MOJOCTed BOABI (IPU HArpeBaHWU) aJCOPOLMOHHBIE
CBOMCTBa, KOTOpBIE B COYETAHHWU C JKECTKHM pa3MEpPOM BXOJOB B IOJIOCTH W KaHaJIbl MPUAAIOT
CBOHCTBA MOJIEKYJISIPHBIX CHT U CEIEKTUBHBIX HOHOOOMEHHUKOB.

TeopeTnueckUMH M 3KCIIEPUMEHTAIBHBIME UCCIIEIOBAHUSIME OTIPEeTIeHB XUMHU3M Ipoliecca u
ONITUMAJIbHBIE MapaMeTpbl padoThl (UIBTPOB € LEOIMTOBOH 3arpy3koil. [Ipu 3ToM ycTaHOBIEHO
3HAYUTEJIFHOE YBEJIIMUEHHE (GMIBTPOLUKIA TIOUYTH B 3 pa3a, COKpallleHHEe pacxoa IPOMBIBHBIX BOJ U
aJeKTposHepruu [3].

Takum o00pa3oM, TMpH TOBBILIEHHOM aHTPONOI€HHOM 3arps3HEHMH BOJOMCTOYHHUKOB
TEXHOJIOTHS OATOTOBKH BOJBI MUTHEBOTO Ka4eCTBa JODKHA OTBEYATH CICAYIOIIUM TPEOOBAHHSM:

- obecneuuTh HAAJCKAILYI0 OapbepHYI0 (YHKIHIO COOPYKEHHH OT IOMNAJaHHS B MUTHEBYIO
BOJly KaK IPHUPOJHBIX, TaK U aHTPOIIOTEHHBIX MTPUMECEH;

- HPeAOTBPaTUTh HAa CTaJuM IEPBUYHOIO XJIOPUPOBAHUS BOJBL, COlepXkalied B OOIbLIOM
KOJINYEeCTBE OpPraHMYECKHE BEIIECTBA, 00pa30BaHNe TOKCHYHBIX XJIOPOPTaHMUECKUX COeTNHEHHH;

- o0ecrneunTs THOKOCTh B YHPABICHHH IMPOLECCAMH BOJOOYUCTKH B NEPHOABI M3MEHEHUS
Ka4eCcTBa [IOCTYMAIOIIEH Ha CTAHIUIO BOJIBL:

- MaKCHMAaJIbHO MCIOJIh30BaTh METOABI NPEIBAPUTEIHHON OYUCTKH BOJBI OT IPyOOAUCIIEPCHBIX
MpUMecel M OpraHu4eCKUX PACTBOPEHHBIX BEIIECTB HEMOCPEACTBEHHO B BOA03a00PHOM Y3IIE;

- cImocoOCTBOBaTh HKOHOMHYHOMY pacxXolly »JJIEKTPOIHEPTHH, COPOEHTOB, XUMHUYECKHX
peareHToB.

IIpennaraemple HaMH TEXHOJOTMM C UCHOJB30BAaHMEM II€OJIMTOB B COYETAaHHH C
o0e33apaXxMBaHUEM METOJaMU O30HMPOBAaHUS WM OAKTEPULMIHOIO OOJIyueHMs MO3BOJIAT IOJIY4YHUTh
JI0OOpOKaYeCTBEHHYIO MUTHEBYIO BOJY ITPH aHTPOIIOTEHHOM 3arpsi3HEHUH BOJONCTOYHHUKOB.
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