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K BOITPOCY 3KOJIOI'O-TOKCHKOJIOI'MYECKHUX OINEHOK
IHOBEPXHOCTHBIX BO/I

Ilposedena oyernka oduge2o IKONO2UUECKO20 COCMOSIHUSL HOGEPXHOCHIHBIX 800 peK, 6aAcCCeliHbl KOMOPbIX
pacnonodxcenvl 6 npedeiax 3anaono-Ilonecckozo pecuona Yxpaunvl. Pe3yismamul Cpaguusaromcsi ¢ Kaue-
CMBEHHBIMU XAPAKMEPUCIUKAMU YPOBHEU UX MOKCUYecko2o 3aepazuenus 8 nepuoo 2009—-2013 ze. Toxcuxono-
2uyecKue Xapakxmepucmuki pex CeUOemeIbCmaylom 0 6blCOKOM COOEPIUCAHUU 8 UX NOBEPXHOCMHBIX 800AX MOK-
cuveckux gewjecms, kpammocms npesviienus IIJ[K komopuix cocmasnsnia om 2 oo 10, npuyem obwee sxonro2u-
yeckoe cOCMosAHUsL 600bl XaPAKMePU3yemcs Kax «xopouieey u «y0ogiemeopumenvhoey. Omiudust pe3yibsmamos
OYEHOK pACYEHUBAEeMC sl KAK HeoOX00UMOCMb pa3pabomKu YHUGUYUPOBAHHOU MemOOUKU, KOMOpas NO3604Um
noxyuams adekeamHule IK0N020-MOKCUKOL0UYECKIUE XAPAKMEPUCTUKY NOBEPXHOCTHHBIX 800.

B mocnennue gecsatunetus o0s3aTeNbHOM COCTaBHOW YacCThIO THAPOIKOJIOTHYECKON
OLICHKH BO3/ICICTBHS YEIOBEKA HAa BOJOEMBI SIBJISIETCS] SKOJIOIO-TOKCUKOJIOTHYECKas XapaKTe-
pucTHKa. 9TO 00YCIOBICHO TEM, UTO UMEHHO TUPOCUCTEMBI YaIlle BCETO SBISIOTCS MapIuIpy-
TaMH PAaCIpPOCTPAHEHUS 3arpsI3HEHUI M MX aKKyMYJISIIUH, TIOCKOJIBKY B TIpejenax 0acceiHOB
BOJIHBIX OOBEKTOB 3aMbBIKAE€TCSl KPYTOBOPOT BEIIECTB, T.€. PeaTu3yeTcsi OOJIBIIMHCTBO OanaH-
coB. BenenctBue yBennueHus coep kaHus BPEIHbBIX BEIIECTB WM IPUMECEN KaKk HEOpPraHU-
YEeCKOM (TspKenble MeTallibl, MUHEPAJIbHbBIE COJIM, KUCIOTHI, IIEJI0YH U APyTHUe BpeIaHbIE Be-
IIeCTBA), TAK U OPTaHUYeCKOil mpupoabl (HeTh U HePTENPOLYKThI, OPTaHUIECKUE PACTBOPH-
tenu, CITAB, necturuasl, ¢GeHONBI U Ap.) MPOUCXOAUT U3MEHEHHUE €CTECTBEHHBIX XUMHYE-
CKUX CBOMCTB BOJIbI U HOPMAJIBHOTO (DYHKIIMOHUPOBAHHS CaMOU THApocucTeMSBI [ 1].

C nosiBneHuEM TOKCHMYECKHX BEIECTB BOJa MPUOOpETaeT OTpHUIlaTeNbHbIE CBOWCTBA.
[Iporiecc MHTOKCHKAIMK PACTIPOCTPAHSETCS Ha JIOHHBIE OTJIOKEHUS, TMPUOPEKHBIC TOYBHI,
B3BECH M BOJHBIE OpPraHU3Mbl, KOTOPbIE HAKAIJIMBAIOT TOKCUYHbIE BEIIECTBA B OpraHax U TKa-
Hsx [2]. Kpome Toro, BemecTBa, KOTOpBIE MOMAnaoT B ruapocdepy (0T MPOCTHIX AIEMEHTOB
JI0 CJIOXHBIX XUMHYECKUX COCTUHEHMI), B3aUMOIEUCTBYSI MEKIY COOOM, YCUIMBAIOT TOKCU-
YECKOE JIEHCTBUE APYT Apyra (CHHEPTU3M) WIH CyMMUPYIOT €ro (aiauTuBHOCTE) [3]. IMeHHO
MO3TOMY CYIIECTBYIOLINE TOCYJapCTBEHHbIE HOPMBI KaueCTBa BOJbI B Pa3IMYHBIX OTPACIIAX
IIPUPOIOTNIOIB30BAHUS CTPOKANIIE PErTIAMEHTUPYIOT HAIMYME TOKCUYHBIX BELLIECTB.

AHanu3 JUTepaTypHBIX HCTOYHUKOB IO OIEHKAM TOKCUYHOCTH MOBEPXHOCTHBIX BOJI
CBUJIETEJILCTBYET, UTO HanOoJiee pacpoCTpaHEHHBIH B HACTOAIIEE BpeMs OIX0 A Oa3upyercs
Ha COIOCTABIIEHUHU PE3yJIbTaTOB XMMHUYECKOIO COCTaBa C COOTBETCTBYIOIIMMU HOPMATHUBHBI-
MU ToKa3zaTeisiMu. Tak, rmocie MaccoBOM THOENH yrpsi €BpOMNEWCKOro B THAPOEKOCHCTEMaX
o3epa UepHoe boiblioe 3K010ro-TOKCUKOJIOTHYECKHE UCCIIEIOBAaHMUS CBOAUIIUCH K ONpeere-
HUIO COJICpKaHUsI HEe(PTENPOIYKTOB M TSKEIBIX METAJUIOB B BOJE U JOHHBIX OTJIOXKCHHUSX.
[Tpu 5TOM OBLJIO YCTAaHOBIIEHO, UTO COAEpKaHuE HE(YTENPOAYKTOB B 03€pPHOI BOJIE MpEBbIIIA-
JIO TIpeNeibHO JOMYCTUMBIE KOHIEHTpauuu (111 BOJOEMOB PbIOOXO03SHCTBEHHOIO Ha3Haye-
Hus) B 2,8-8,0 pa3, mpudem Oosiee BBICOKHE KOHIIGHTPAIMU SJEMEHTOB (DHKCHPOBAIHCH
B MIPUJOHHBIX CIIOSX BOJBI U MEJIKOBOABSX [4].

Omnpenenenne 0COOEHHOCTEH THAPOIKOJIOTHIECKOTO COCTOSIHUS OacceliHa peku MHTy-
JIel], KOTOPasi UCHBITHIBAET PEryJISIPHbIE BO3JEHCTBHUS BBICOKOMUHEPAIN30BAHHBIX MTPOMBIIII-
JICHHBIX CTOYHBIX BOJ], TAK)KE CBOAMIIOCH K CPABHEHUIO THAPOXUMHUYECKUX MOKa3aTenei mo-



6 Becnix Bpacykaza ynisepcimama. Cepoia 5. Ximis. bianozis. Hasyxi ab 3amni No 1/2015

BEPXHOCTHBIX BOJ C TpeOOBaHUSAMU, KOTOPBIE MPEIBIBIIAIOTCSA K BOAOEMAaM PhIOOX03sHCTBEH-
HOro Ha3zHaueHus. KauecTBO BonbI B cTBOpax HaOOJeHUI olieHnBajgoch B npenenax [[-IV
KJIACCOB C COOTBETCTBYIOLIEH XapaKTEPUCTUKOHN MO CTETEHU YMCTOTHI OT «JOCTATOYHO YH-
cTas» 10 «rpsi3Has» [5].

Jns ouenku rugposkocucteMsl p. Ilpyt B mpenenax KapnaTckoro HaluoHaqIbHOTO
IPUPOJIHOTO Mapka HOpMAaTHUBAaMHU KauyecTBa TaKKe ObLIM MPUHATHI MPEJEIbHO JOMYCTHUMbIE
koHuenTpauun (IIJIK) 11 BomoemoB peiGoxo3siiicTBeHHOro Ha3HaueHUs. beina pa3paboTtana
rpajanusi OLEHKU TUAPOIKOJOTHYECKOr0 IMOTEHLIMAJa W COCTOSIHMSL THJIPOIKOCUCTEMBI
p. [IpyT Ha ocHOBaHUM MpeBBILICHUS (HPAKTUUECKUX 3HAUEHUI KOHLEHTpAIM BELIECTB B BOJE
OTHOCHUTEJIHO JOIYCTHUMBIX C JEJICHUEM pe3yJibTaTa Ha KOJIMYECTBO MCIOJIb30BAHHBIX MOKa-
3aTenen [6].

JlocTaTOYHO MHTEPECHBIM, Ha HAll B3IVIAJ, SIBJISETCS HCCIEJOBAHHME 3aBUCHUMOCTHU
MEXy 0000IEHHBIM MTOKa3aTeJIeM YPOBHS 3arpsi3HEHHOCTH BOJIbI MU €€ TOKCHYECKHMHU CBOMi-
ctBamH [7]. 31ech cpaBHUBAIOTCS (DAKTUYECKHE 3HAYCHUSI KOHIICHTPALUH C YCTAaHOBJICHHBIMA
HOpPMAaTHBaMHU Il BOJBI BOJHBIX OOBEKTOB PHIOOX03AHCTBEHHOIO Ha3HaueHus B /lHenporner-
POBCKOH 1 3armopokckoii oomactsx. Ha ocHOBe MmoTydeHHBIX JAHHBIX aBTOPBI PACCUUTAIIH KO-
3¢ GUIMEHTH! 3arpsA3HEHHOCTH BOJbl. OHOBPEMEHHO B TEX K€ Mpo0ax BOABI ONpPEACIIsIH
HaJIMYUe WIK OTCYTCTBHE OCTPOH JIETAIbHOM TOKCUYHOCTH MeTojamMu ononHaukanuu. Comno-
CTaBJIEHHE YpPOBHEW 3arpsA3HEHHOCTH W TOKCMYHOCTH IOKa3ajlo, 4TO TOJBKO B 7 mpobax
(23,3% ot ofrmiero koaudecTBa Mpod BOABI) PE3yJIBTATHI OIICHKU MX KAa4eCcTBa MO 000UM II0-
KazaresnsM coBnafanu. Tak, Bce oToOpaHHbIe MPOOBI BOJBI OBUIM pacHpenesieHbl Ha TpU
rpynnsl. [lepBas rpymnmna xapakTepu3oBanach BHICOKUM YPOBHEM TOKCUYHOCTHU IO CPAaBHEHUIO
C YpPOBHEM 3arps3HeHHOCTH BoAbl (0T 3 10 20 pa3); BO BTOpOil rpymmne npo0 OoTMedanuch
MPAKTUYECKH OJJMHAKOBBIE YPOBHU TOKCUYHOCTH U 3arpsi3HEHHOCTU BOJIbl; B TPEThEH IpyImme
Ha0Jr0/1a7ach 3aKOHOMEPHOCTh B MPEBBIILICHUH YPOBHS 3arpsi3HEHHOCTU BOJIbI HaJl YPOBHEM
ToKcuuHOCTH (0T 3 110 18 pag).

Henb3st 060iTH BHUMaHHEM U TIOJXO0/1bl TEOPETUUECKON TOKCUKOMETPHUH NPH OLIEHKaX
COCTOSIHUS] TOBEPXHOCTHBIX BoJA. HarmomMHuM, 4TO OHa SBIsETCS pa3/ieloM TOKCUKOIOTHH, KO-
TOpBIA pa3pabaThIBA€T U COBEPLICHCTBYET METOJbl KOJIMYECTBEHHON OLIEHKU TOKCHUYHOCTH
XUMHUUYECKHX BemlecTB. IMeHHO Onaromapsi METoaM TOKCUKOMETPHUH ObLIIO YCTaHOBJIEHO, YTO
BEIIIECTBA, COJAEprKallMecs B BOAE B KOHLEHTpanusx, B 1,5-2 pasa npesbimatronmx ITJIK,
MOYKHO CYHTATh (hPaKTOpaMH MajlOi MHTEHCUBHOCTH, KOTOPBIE B PE3yJIbTaTe JUINTEILHOTO T10-
CTyIUIeHus (IpeObIBaHUs) B IIOBEPXHOCTHBIX BOJAX OKa3bIBAIOT Ha OMOTY Hecnenuduueckoe
(xpoHuueckoe) BiausiHUE [2; 3].

Htak, B COBpPEMEHHBIX IKOJOI0-TOKCUKOJIOTHYECKUX MCCIIEAOBAHHIX TOBEPXHOCTHBIX
BOJI HEM3MEHHBIMHM OCTAlOTCS UMEHHO METOJbl C HCIOJIb30BAHUEM HOPMHUPOBAHHBIX 3HAUe-
HU 3arps3HAI0MKX BellecTB. be3 cOMHeHMs, TaKOM MOAXO0/] SABISAETCS MOTHOCThIO ONPaBIaH-
HeIM. OIHaKo cyliecTByeT MHEHHME 00 «yHH@uupoBaHHocTH» 3HaueHuil [1JIK, xoropsie
HE YYUTHIBAIOT WHAMBUIYAIbHBIX I'€0- U THAPOXUMHUYECKUX OCOOCHHOCTEH BOJI0EMOB [5; §]
(peub uaeT o GOHOBBIX KOHIICHTPALMSAX BEIIECTB) M TEM CAMBIM MOTYT OBITh MPHYUHON HE-
O00BEKTUBHBIX PE3YJIbTATOB OLIEHOK. AJIbTEpHATUBOM 3/1€Ch BBICTYINAET UCIOJIb30BAaHUE OITH-
MaJIbHBIX U IOy CTUMBIX SKOJIOIMUYECKUX HOPMATHUBOB KaueCcTBa IOBEPXHOCTHBIX BOJ ISl OT-
JIeNIbHBIX PErMOHOB [8] WM MPOBENEHHS THAPOIKOIOTUUECKOIO PaiOHMPOBAaHUS OacceitHOB
BOJIOEMOB, YUUTBIBasE 0COOEHHOCTH (POPMUPOBAHUS X TUAPOXUMHUYECKOTO pexuma [9].

IlonoGHBIE pa3pabOTKH, HECMOTPSl Ha CBOK AKTYyaJIbHOCTb, KpallHE MaJO4HCIIECHHBI,
MOCKOJIbKY HY’KIAIOTCS B TIIATEIBHON MPOPabOTKE MHOTOJIETHUX JaHHBIX THAPOJIOTO-THIPO-
XMMHUYECKMX HAONIOEHUH M HE HOPMHMPOBAHBI COOTBETCTBYIOIUMMHU PYKOBOASALIMMHU JOKY-
MEHTaMH. JTO B OIPEJEICHHON CTEIIEHU OTPA)KAeTCsl HAa Pe3yJIbTaTaX COBPEMEHHBIX OLIEHOK
Ka4yecTBa IMOBEPXHOCTHBIX BOJ, KOTOPbIE MPOBOJAT HUCKIFOYUTEIBHO MO T'MIPOXUMUYECKUM
napameTpam, onupasich Ha obmenpunsaTseie [1JIK [10]. Kpome Toro, 60abIIMHCTBO HCCIEnO0-
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BaTelei MPUXOJAT K BBIBOJAY 00 OTCYTCTBHH JO HACTOSIIETO BPEMEHU €IUHON JTOCTAaTOYHO
MOJIHOM U COATaHCUPOBAHHOW KOMILUIEKCHOM METOJUKH OIEHKH Ka4yeCTBa BOJIbI, KOTOpAs yJI0-
BJIETBOpsUIa ObI TPEOOBAHUSAM 3KOJIOTOB U TOKCHUKOJIOTOB, OCHOBAaHHOW Ha COBPEMEHHBIX Me-
ToAax GopMaU3aIUH, JTUIICHHOW MPOPECCHOHAIBHOTO CYyObEKTUBHU3MA UCTIOIB3YEMBIX KpHU-
TEPHUEB, TEXHOJIOTHUECKOHN ISl IIUPOKOTO HCIIONb30BAHMS U MPUHATON HA JIOCTATOYHO aBTO-
PUTETHOM 3aKOHOJATEIIHHOM YPOBHE.

Jl5is mpoBeieHHsI aHAIHM3a YKOJIOTO-TOKCUKOJIOTHYECKUX XapaKTEPUCTUK MBI BOCTIONb-
30BIMCHh HECKOJBKHUMHU METOJAMKAMH OIICHKH Ka4yeCTBA MOBEPXHOCTHBIX BOJI MO MX TUIIPOXHU-
MHUYECKUM MapaMeTpaM, KOTOpbIe MO3BOJSIOT KaK MOJYYHUTh MpeICcTaBiIeHHe 00 00IeM 3Ko-
JIOTUYECKOM COCTOSIHUH BOJIbI, TAK U OIICHUTH UCKIIOUNUTEIHLHO €€ TOKCHUYECKUE CBOMCTRA.

DKoJoru4ecKas OlleHKa KauyecTBa MOBEPXHOCTHBIX BOJ| MPOBOAMIIACH COTJIACHO O0IIIe-
npuHATON B YKpanne Meroauke [11], koTopast Ha OCHOBE €IUHBIX KPUTEPHUEB MO3BOJISIET CO-
MOCTaBISATh KA4ECTBO BOJBI HAa OTMEIBHBIX Y4acTKaX BOAHBIX 00BEKTOB. CyTh METOIUKHU 3a-
KJIFOYAeTCS B YCTAHOBJICHUHM KAaTErOPUHU KauyecTBa BOJIBI U dKoorudyeckoro uuaekca (Ie), xo-
TOPBIN SBIISAETCSA CPETHUM 3HAYCHHEM TPeX OJIOUHBIX WHACKCOB:

le=%{1, I, I3}/ 3, (1)

rae I} — unnekc copeprkaHusi KOMIIOHEHTOB COJIEBOrO cocTaBa; I, — mHaekc Tpodocanpodbuo-
JIOTUYECKUX (CAaHUTApHO-TUTUEHNYECKUX ) MTOKazareseil; I3 — maaekc cnenupuueckux mnokasa-
TeJIel TOKCUYECKOTO U PaJUallMOHHOTO BO3JICHCTBUS.

KauecTBeHHY10 OIIEHKY OOIIET0 3KOJIOTMYECKOIO COCTOSIHUS MOBEPXHOCTHBIX BOJI MC-
CJIeZlyeMbIX peK MPOBOAWIN MO MeToauke «KoMMIeKcHON 3KCHEepTHON OLEHKH 3KOCHUCTEM
OacceitnoB pex» W.B. I'puba nu H.A. Kiiumenxko [12], kotopast pa3paboTaHa Ha OCHOBE OIICH-
KU KayecTBa MOBEPXHOCTHBIX BOJ 110 TPeM 0JIOKaM THAPOXUMHUYECKUX XapaKTEPUCTHK U MO3-
BOJISIET MIOJYUUTh IPEJICTABICHUE O KAUECTBEHHOM COCTOSIHUU BCEH BOJIHOM 3KOCHUCTEMBI.

OneHKy conepkaHHsi TOKCUYHBIX BEUIECTB NMPOBOAMIM MO KOA(PQPHUIHUEHTY 3arps3He-
HUS coryacHo PykoBopsiieMy HOpMaTUBHOMY TOKyMeHTY Ykpaunbl 211.1.1.106 —2003:

&
TTIK,

, ecnu IJ[K; napyweno(Cy, > I1/]Ki)

Yiin =
(2)

1, ecnu I/]K; yoosnemsopsem (Cy, <I1/[Ki),

r7ie 1 — MOPSAKOBBIM HOMEp M 00Iee KOJINYECTBO KOHTPOIUPYEMBIX TIOKa3aTese; j — mops-
KOBBI HOMEp M 00IIee KOJUYSCTBO MYHKTOB (CTBOPOB) HAOIIOJCHUMN; N — MOPSIKOBBINA HO-
Mep U o0liee KOJTMYECTBO U3MEPEHUH 1-T0 TIOKa3aTeNs B j-M IyHKTE (CTBOpE) 3a MEpUoJl Bpe-
MEHH, KOTOPOE aHAJIM3UPYIOT; N — 00IIee YUCIO U3MEPEHHH 1-I'0 MOKa3aTeNsl BO BCEX MMyHKTax
(cTBOpax) HAOTIOACHMIA.

CornacHo JaHHOW METOJIMKE, MOJIyYeHHbIE YHCIOBbIE 3HAUEHUSI MO3BOJISIOT OLIEHUTH
COCTOSTHUE BOJIBI TI0 YPOBHSIM 3arpsi3HEHHOCTH C COOTBETCTBYIomIeH rpananueit. Kosdduim-
enT 3arps3HeHus (K3) sBiusercs 00001MEeHHBIM KpUTEPHUEM OIEHKH TTOBEPXHOCTHBIX BOJ U Xa-
pakTepu3yeT YPOBEHb 3arpsi3HEHHOCTH 0 OMpPEIeICHHOMY HabOpy mokas3aTeneil, K KOTOPhIM
MOTYT OBITh OTHECEHBI CYTy00 crierupuuecKre BemecTBa TOKCHIeCKoro AeicTBus [ 13].

JJis1 HeTOCPEICTBEHHOM IKOJIOT0-TOKCUKOIOTHYECKON XapaKTePUCTUKHU, MbI BOCIIONb-
3oBanuch Metoaukoi JI.II. Bparunckoro [14], KOTOpbI B COOTBETCTBUU C TPATIUIIMOHHBIMU
NPUHIUIIAMA TUIPOOUOIOTUYECKON KIIacCH(DHUKAIIMY BBIAEISECT YPOBHU TOKCUUECKOTO 3arpsi3-
HeHus (YT3) kak BOAHBIX SKOCHCTEM U TMOBEPXHOCTHBIX BOJ B YaCTHOCTH. [IpuHITMTT O1IeHKHN
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COJIep’KaHUsl TOKCUKAHTOB B BOJE, K KOTOPHIM METOJIMKA OTHOCUT OTAENBHO (PTOpHUIBI U BCE
TSDKEJBIE METAJIIBI, KPOME MEJIU, COCTOUT B CyMMAIIMH KOHIIEHTpAIuii, HOpPMUPOBAHHBIX I10
[TJK nnst BomoeMoB ppi00X0341CTBEHHOT0 Ha3HaueHus [15]:

rae Ci — ¢akTuyeckoe 3HaYeHHE COJEPKAaHUSI TOKCUYHBIX BEIIECTB B TOBEPXHOCTHBIX BOAAX;
[11Ki — HopMHpOBaHHOE 3HaYEHUE COOTBETCTBYIOLIETO MOKA3aTES.

Lenpio mpencTaBIeHHONW CTaThU SIBISETCS aHAIM3 COBPEMEHHBIX 3KOJIOr0-TOKCHKO-
JIOTUYECKUX XapaKTEPUCTHK MOBEPXHOCTHBIX BOJ PEK, KOTOPbIE MPOTEKAIOT MO TEPPUTOPUHN
PoBenckoit obnactu (3anmagno-Ilonecckuit pernon Ykpaunsl). Bcee OacceiiHbl HaxonsaTcs
B TIpeieNiaX OJHON T€OXMMHUYECKOH MpPOBHHIMHK, HO MMEIOT pas3HYyI0 IUIOMAAb BoI0cOOpa.
Taxk, mmomans OacceitHa p. ['opeiab coctaBnsier 27 700 KM, JUTHHA peku 659 km; p. Ciyu —
cootBercTBeHHO 13 900 kM” 1 451 KM; p. 3amuncko — 336 kM” 1 40 kM; p. YeTbst — 762 km”
u 68 kM. bacceiiHbl pek UCTIBITHIBAIOT Pa3IUYHbIE YPOBHHU BO3JCHCTBUS CEMBCKOXO3SMCTBEH-
HOT'O OCBOCHHMS, YPOAHU3AIMH U TIPOMBIIIICHHOCTH.

Taxoit BEIOOp 0OBEKTOB UCCIIEIOBaHU 00YCIOBIEH BO3MOXXHOCTBIO KaK IPUMEHEHUS
OJTHUX METOJHMK OLIEHKH MX OOIIETO 3KOJIOTHYECKOTO COCTOSIHUSA, TaK U OLIEHKH YPOBHEH TOK-
CHUYECKOTO 3arpsi3HEHUsI UX MOBEPXHOCTHBIX BOA. [ MIApOXUMHUYECKHE PEXUMBI PEK aHATU3U-
poBasiuchk cornacHo gaHHbIM 2009—-2012 rr. o cTBopaM HaOIIOAEHUN, BXOIALIUX B POrpam-
My MOHHUTOpUHTa PoBeHCKOI1 001acTHOM SKOMOrHUecKoi nHCneKuuu. OTMETUM, 9TO IS PeK
l'opsiabe u Ciyy ObUTH BBIOPAHBI TOJIBKO T€ CTBOPBI, KOTOPBIE C TOUKH 3PEHUS IKOJIOTO-TOKCH-
KOJIOTHUECKOM OIEHKHU SBJISIOTCS HanOoliee MoKa3aTeNbHBIMH, T.€. TIOJBEPKEHBI CYIIeCTBEH-
HOM aHTPOIIOT€HHOM Harpys3kKe.

B Tabnune 1 mpencraBieHbl pe3yNbTaThl OLIGHKH THIPOXUMHYECKHX XapaKTEPUCTUK
[0 CTBOpaM C OINpPEAEICHUEM 3KOJOTMYECKOT0 MHJEKCA MOBEPXHOCTHBIX BOJ IO CPEIHUM
3HAUEHUSM IOKa3aTeNel U KaYeCTBEHHON XapaKTePUCTUKON COCTOSIHUS BOJHOM SKOCUCTEMBI
JUISL KaKJ10M pexu. JlaHHbIE CBUAETEIbCTBYIOT O IPEUMYIIIECTBEHHO TPETHEM KJIacCe KauecTBa
MOBEPXHOCTHBIX BOJ PEK 3a mepuoja HaOmioaeHui. VckiaroueHueM SIBISIOTCS TOJIBKO BOJBI
p. City4, KOTOpbIE OTHOCATCS KO BTOPOMY KJlaccy KadecTBa.

Taxxke BTOpOI Kiacc kauecTBa Obul ompeneneH B 2012 r. aig p. 3aMUMCKO, OJTHAKO
3TO 3HAYEHUE HE MOXKET CUUTATHCS a0COIIOTHO BEPHBIM, IMTOCKOJIBKY KOJTHUYECTBO THIPOXUMHU-
YECKUX IMOKaszareseil B MporpaMMe MOHHTOPHUHTA ObLIO 3HAUUTENBHO COKparieHo. [Ipu aTom
XapaKTepUCTHKA KaueCTBa MOBEPXHOCTHBIX BOJ] PEK B OOJIBIIMHCTBE CIIy4aeB SIBJISETCS «yI0-
BJICTBOPUTENBHOI», KpoMe p. Ciiyd, Ka4ecTBO BOJbI KOTOPOM B mepro/i HaOIIOJCHHI OlleHe-
HO Kak «xopoiueey, a B 2012 r. kak «3tanoHHoe». [locnennuil pakT Mbl Takke 0OBSACHSIEM CO-
KpalleHHeM MPOorpaMMbl MOHUTOPUHTA TOBEPXHOCTHBIX BO/I.

CocTosiHHE BOJHBIX SKOCHUCTEM XapaKTEPHU30BAIOCh «BBIMAJIEHUEM OCO0O UYyBCTBHU-
TeNbHBIX BUAOB» AJs pek ['opbiab 1 Ycrbst (2009-2012 rr.) u p. 3amuucko (2009 — 2011 rr.).
Jns pexu Ciyd ObUTIO BBISIBICHO «pacmiaTeiBaHue skocucteMb» B 2009-2011 rr. m «HOp-
MaJbHbl€ CHHI€TUYEeCKHEe cyKieccum» B 2012 1.

TeopeTnueckoe COOTHOIIEHUE MOJYYEHHBIX Pe3yIbTaTOB OLEHKU OOILEro 3KOJoruye-
CKOTO COCTOSIHHSI TIOBEPXHOCTHBIX BOJ C YPOBHEM aHTPOIIOT€HHOI Harpy3Ku Ha OacceiHbI
peK (OTAeNbHbIE YYAaCTKH) MOXXHO CUMTATh BIOJHE 3aKOHOMEpHBbIM. OniHako naHHbie 2012 r.
CBUJIETENBCTBYIOT HE 00 YJIyUIlIEeHHMH KayecTBa BOJ, a BCErO JIUIIb O HEMOJIHOM Habope Tui-
POXMMHMYECKHUX MOKa3aTesel, HEOOXOAUMBIX ISl MOAOOHBIX OIEHOK, YTO SIBUJIOCH CIIEICTBU-
€M COKpalIeHHsI TPOrpaMMbl MOHUTOPHUHTA.
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Tabnuua 1. — Pe3ynpTathl 00111€# 5KOJOTMUECKOM OILIEHKH KadecTBa IOBEPXHOCTHBIX BOJ 3a-
nagHo-IIonecckoro pernona YKkpauHsl

Pexa [Tokasatens Tox
2009 2010 2011 2012
le 4,77 4,88 3,56 5,05
Kiace
I
A KauecTBa BOJIBI
= XapakTepucTuka
a2 yIOBJICTBOPUTEIBHOE
S Ka4eCcTBa BOJBI
=
CoctosiHue
BOJTHOI BBINIAJICHUE 0CO00 UyBCTBUTEIBLHBIX BHIIOB
9KOCHUCTEMBI
Ie 2,45 | 232 | 250 0,92
Kiace
11 I
Ka4eCcTBa BOJIBI
g XapakTepucTuka
2 xopotiee ATAJIOHHOE
&) Ka4yecTBa BOJIBI
Cocrostane HOpMaJTbHEIE
BOJTHOI paciiaTbIBaHHE YKOCHCTEMBI CHHTETHYECKHUE
9KOCHCTEMBI CYKIIECCHH
Ie 6,11 | 661 | 397 227
Kitace
11 11
Ka4eCcTBa BOJIBI
=
A XapakTepucTuka
S yIOBJIETBOPUTEIBHOE yIOBJIETBOPUTEIBHOE
> Ka4yecTBa BOJIBI
CocTtosiHue
BOJTHOI BBITMIAJICHUE 0CO00 UyBCTBUTEIBHBIX BHIIOB
9KOCHUCTEMBI
Ie 4,03 | 418 | 372 1,98
Kitace
11 11
2 Ka4eCcTBa BOJIBI
2 XapakTepucTuka
5 yIOBJIETBOPUTEIBHOE xopotiee
= Ka4yecTBa BOJIBI
g CocTtosiHue
N paciiatbiBaHUE
BOJTHOI BBINIAJICHUE 0CO00 YyBCTBUTEIBHBIX BUIOB
9KOCHCTEMBI
9KOCHUCTEMBI

Pacuersr koadpdunmenta 3arpszaenus (K3) Boasl pek 1mo comepKaHHuI0 TOKCHYECKUX
BEIIECTB MPOBOJMINCH B COOTBETCTBUHM C HOPMAaTHUBaMM KauecTBa BOBI AJIsi BOJIOEMOB PbIOO-
XO35IICTBEHHOI0 Ha3HaueHus (Tabnuua 2). Bennuuna K3 xapaktepusyer KpaTHOCTb MPEBBI-
menuss HopmatuBoB B foisx [IJIK. Ocob6enHocThio MeToauku [13] siBisieTcsl HaIW4YMe JaH-
HBIX CHCTEMAaTHYECKMX HAOIIOICHUN IO BCEM KOHTPOJHMPYEMBIM IoOKazaTensMm. Ilpu stom
0COOEHHO BHMMATEJIbHO HEOOXOIUMO KOHTPOJUPOBATh HAJIMYME JAHHBIX MO TEM IOKa3aTe-
J5IM, KOTOpBIE B HanOosbIiei crenenn npesbimatoT [1/1K, xak nmpaBuino, 3To HeTePOIyKTHI,
(beHOBI U T.1.

Jlnist conocTaBlieHUs OJMY4YeHHbIX 3HaueHni K3 pek Mbl HCIIONB30BAIM OAHU HAOOPHI
HoKa3aTesael KauecTBa UX MOBEPXHOCTHBIX BOJ U3 OJ0Ka crienu(pUUecKUX BEIIECTB TOKCHYE-
CKOT'0 M PaJHallMOHHOTO BO3ACHUCTBHS: KeJIe30, MapraHell, Me/ib, IIMHK, (PTOp, XpOM, HUKEJIb,
CBHHEII, KagMuid, HepTenpoaykTel. AHanm3 BenuuuH K3, npencraBneHHbIX B Tabnuile 2, mo3-
BOJISICT 3aMETUTh OTCYTCTBUE MX 3HAYUTEIBHBIX KOJICOAHUH MO KaKIOMY BOJHOMY OOBEKTY.
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3T0, COIIaCHO METOJIMKE, CBUIETEIILCTBYET O MPABUIIBLHOM MOAOOpE MoKa3aTesae U aJjeKBaT-
HBIX pe3yJbTaTax OLEHKH.

Tabmuma 2. — Pe3ynbpTaThl OLIEHKH KayecTBa HOBEPXHOCTHBIX BOJ 10 KOA((ULIMEHTY 3arpsi3HEHUS

Pexa 2009 . 2010 T. 2011 r. 2012 .
K3 |Xapakrepuctuka| K3 | Xapakrepuctuka | K3 | Xaprepuctuka | K3 | Xaprepucruka
Topwis | 3,41 | IYMOPHHO g ool rpmsmas [4,88] YMOPCHHO 1y g YMCEPCHHO
3arpsi3HEHHAS 3arps3HeHHas 3arpsi3HEHHAS
YCThs 4.7 YMCPCHHO 6,02 rpsi3Has 5,17 rpsi3Has — —
3arpsi3HEHHAS
Cayu 272 YMEPEHHO 4,06 YMEPEHHO 4.16 YMEpPEHHO B B
3arpsi3HEHHAS 3arpsi3HEHHAS 3arps3HeHHas
3amuncko | 4,95 YMCPCHHO 6,66 rps3Has 5,17 rpsi3Has — —
3arpsi3HCHHAS

Tak, B meproa HaOroAeHUH p. ['OpBIHb XapaKTepHCTUKA MOBEPXHOCTHBIX BOJ COXpPa-
HSJIaCh Ha YPOBHE «YMEPEHHO 3arpsi3HeHHas» ¢ Kojebanusmu 3Hadennit K3 ot 3,41 nmo 4.9,
3a uckiaoueHreM 2010 r., korna oHa XapakTepHU30Bajlach KakK «rpsA3Has», ¢ BenuunHou K3
5,62. Pexa Ciyu coxpaHsiia XapakKTEpUCTHKY MOBEPXHOCTHBIX BOJ KaK «yYMEPEHHO 3arpss-
HeHHas» ¢ konebanusmu 3Hauenuii K3 ot 2,72 no 4,16 na npotsxennn 2009-2011 rr.

[ToBepxHOCTHBIE BOJBI P. YCThs CMEHWIN CBOIO XapaKTEPUCTUKY C «YMEPEHHO 3arpsis-
HeHHoW» B 2009 1. no «rps3Hoi» B 2010-2011 rr. 3nauenus K3 konebdaanch COOTBETCTBEHHO
ot 4,7 no 6,02-5,17. AnanornyHasi CM€Ha XapaKTEpUCTHK ObLIa MPHUCYLIA U TOBEPXHOCTHBIM
BOJIaM p. 3aMYHCKO MpU COOTBETCTBYIOMUX Konebanusx K3 ot 4,95 no 6,66-5,17. 3ametum,
yto K3 nns 2012 r. He oneHuBanuck A pek Ycerbs, Ciayd v 3aMUKUCKO IO MPUYUHE OTCYT-
CTBUS TIOJTHOTO Habopa mokaszareneil, HEOOXOAUMBIX I TPOBECHUS pacUEeTOB.

ConocrapieHne NOIYyYEHHBIX pPe3yIbTaToOB, IPEICTAaBICHHBIX B Tabaunax 1-2, npeny-
CMOTPEHO METOAMKOHN OLIEHKH MOBEPXHOCTHBIX BoA 1o BenumuuHe K3 [13, c. 19], a umenHo:
npu 0000IIEHNN TPOBOJMMBIX OIICHOK M KJIACCH(UKAIMH TTOBEPXHOCTHBIX BOJ C MOMOIIBIO
OJIOKOBBIX M HHTETPATBHBIX (IKOJOTUYECKIX) UHAEKCOB. Tak, mpH COMOCTaBICHUH 001Iei Xa-
PaKTEepUCTUKH KadecTBa BoAbI (Tabnuua 1) u xapakrepuctuku no K3 (tabnuna 2) ctaHoBsTCA
3aMeTHbIMHU oTiinuus ans p. Ciayd: «xopoiiee» KauyecTBO MOBEPXHOCTHBIX BOJ MPH XapaKTe-
puctuke K3 kak «ymepeHHO 3arps3HeHHbIe». [ pexk I'opbiHb, YCThs U 3aMUHCKO XapakTe-
puctuka o K3 B mpenenax «yMepeHHO 3arpsi3HEHHOW» U «TPSA3HOI B OOJIbIlEH CTENEHH CO-
MIOCTaBUMa C XapaKTEPUCTHUKON KauecTBa MOBEPXHOCTHBIX BOJ — «YyJIOBJIETBOPHUTEILHOEY.
[TonobHOE comocTaBlieHUE, CKOpee, SIBISIETCS YCIOBHBIM, MTOCKOJIBKY B MEPBOM CIy4yae peyb
uaeT 00 00IIEeM IKOJIOTUYECKOM COCTOSIHUU MOBEPXHOCTHBIX BOJ, BKJIIOYas OJOK KOMIIOHEH-
TOB COJIEBOTO COCTaBa, Tpo(ho-canmpoOuonoruyeckue (CaHUTapHO-TUTHEHUYECKHE) MOoKa3aTe-
JU ¥ cHelU(pUUEcKHe MOKa3aTeld TOKCUYECKOro U paguallMOHHOTO JEHWCTBUSA, & BO BTOPOM
UCTIONB3YIOTCS UCKITIOYUTENBHO MOKa3aTeNId TOKCUYECKOTO IEHCTBUS. DTO MPUBOAUT K BBIBO-
Iy O BIMSIHUM Ha 00Illee 3KOJOTHYECKOE COCTOSIHME MOBEPXHOCTHBIX BOJ p. Cilyd MMEHHO
0510Ka crenu(pUUecKuX BEIIECTB TOKCUYECKOTO NEHCTBUS.

C nenpto monydyeHus: Oojiee IMOJIHOM XapaKTEPUCTUKH YpPOBHS 3arpsi3HEHHOCTH IIO-
BEPXHOCTHBIX BOJ pek 3amnagHo-Ilonecckoro pernoHa YKpauHbl Mbl BOCIOJIb30BAIUCh METO-
nukoi JI.I1. Bparunckoro [14], koTopast JaeT rpajgaiyio TOKCHYHOCTH BOJI, TOAOOHO CUCTEME
canpoOHocTH. Pe3ynbTaThl IpOBEICHHON OLICHKH MPEACTABIEHBI B TabIuUIE 3.

W3 nmpencraBneHHbIX B Tabiuile 3 pe3yiabTaTOB CIEIYET, YTO 3a TOJbl HAOIOICHUIA
MOBEPXHOCTHBIE BOABI P. ['OpBIHE XapaKTepU30BAIHUCH KAaK TUIIEP- U MOJUTOKCHYHBIE 1O CO-
JEP’KAHUIO0 MENIU U APYTUX TSKEJBIX METAJJIOB, a TAaKXKe MOJIU- U ME30TOKCUYHBIE TI0 COJEp-
*kaHuio GropunoB. Boasl pek YcThs U 3aMUYNCKO MO CONEPIKAHUI0 MEAHM XapaKTEepPH30BAINCh
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KaK THIEPTOKCHUYHBIC; MO OCTATbHBIM TSDKETBIM MeTallllaM — MPEUMYIIECTBEHHO KaK IOJIU-
TOKCUYHBIE; 110 (TOpHIaM — Kak Me30TOKCHYHbIEe. Bonbl p. Ciyu xapakTepu30BaliuCh KakK I'v-
MEPTOKCUYHBIE TIO COACPKAHUIO TSKEIBIX METaJlIoB (3a uckioueHuem 2012 r.); mo coxepixka-
HUI0O MEIHM KakK TMOJUTOKCHUYHBIC, TIO coaepkaHuio (GropuaoB kak onuro- (2009, 2012 rr.)
1 Me30TokcuuHbie-0eta (2010-2011 rr.).

Tabnuna 3. — Pe3ynbTarhl OLIEHKH YPOBHEN TOKCHYECKOTO 3arps3HEHUSI HOBEPXHOCTHBIX BOJ
pek 3ananHo-Ilonecckoro pernona YkpauHsl

XapakTepucTUKa PEKH IO rojIaM HaOII0ICHUI

YposeHs

TOKCUYHOCTHU l'operp Cayu Yeres 3aM4HCKO

2009|2010{2011{2012{2009|2010|2011{2012{2009|2010{2011{2012|2009{2010|2011|2012

OJIMTOTOKCHYHOCTH
Me30TOKCHIHOCTh-
OeTa

Me30TOKCHIHOCTD-
ab(da

[10JIUTOKCUYHOCTE + + |+ | +
[ 'MIIepTOKCUYHOCTD + | + | + + |+ | + + | + | +

Mens

OIUTOTOKCUYHOCTD

Me30TOKCHYHOCTD-
Oera

Me30TOKCUYHOCTh-
ab(da

110 IUTOKCUYHOCTD + + + + +

['uneprokcuyHocTh | + | + + |+ | + + |+ |+ + | + +
OJIUTrOTOKCUYHOCTh + +
Me30TOKCUYHOCTh-
Oera

Me30TOKCUYHOCTh-
anbda

[TonuToKCcHMYHOCTL | + + | + T
[ 'MIEepTOKCUYHOCTH

Tsoxenble MeTaILIbI

DTopuasl

AHanu3 NOJyYeHHBIX XapaKTepUCTUK MOBEPXHOCTHBIX BOJ MCCIEIYEMBIX peK MO3BO-
JSIET 3aMETHTh HEKOTOPBIE PA3IMUYUsi MEXKIY OICHKOH OOIIETr0 HSKOJIOTUYECKOTO COCTOSHHS
U YPOBHEM TOKCHMYHOCTH. B yacTHOCTH, mOBepXHOCTHBIE BOABI p. Ciyd, XapakTepu3ysch Xo-
POLIMM OOIIUM SKOJIOTHYECKUM COCTOSIHUEM, UMEJIH JIOCTaTOYHO BBICOKHME YPOBHHU TOKCHY-
HOCTH. YPOBHU TOKCUYHOCTH BOJBI PEK YCThsl U 3aMUYMCKO OTHOCHJIUCH B OOJIBIIIMHCTBE CITy-
YaeB K TUIIEPTOKCHYHBIM (32 UCKJIIOUCHHEM (PTOPHUIOB) MPH UX XapaKTEPHUCTUKE OOIIETo KO-
JIOTMYECKOTO COCTOSTHUSI KaK yAoBiIeTBOpuTenbHble. [loman- u Me3oTokcnyHocTh-anbda p. I'o-
PBIHB B ONPENIEICHHON CTETIeH! MPUOIMKACT Pe3yJIbTaThl K XapaKTepPUCTHKE OOIIEro 3K0JI0-
THUYECKOTO COCTOSIHUS €€ MOBEPXHOCTHBIX BO/.

B nenom pesynbraThl NpOBEIEHHBIX HAaMHU OLICHOK CBUACTEIBCTBYIOT O BBICOKOM CO-
JIEpKAHUU TOKCHUYECKUX BEIIECTB B MOBEPXHOCTHBIX BOAAX PEK, KPATHOCTh IPEBBIIICHUS
K xotopeix ans pex ['opeiab 1 Ciiyd B OCHOBHOM COCTaBIisL1a OT 2 110 5, 1S peKk YcCThbs
u 3amuncko ot 2 1o 10.

B mepuoj uccrienoBaHMil COCTOSIHHME MOBEPXHOCTHBIX BOJ PEK XapaKTEpHU30BaJIOCh
INPEUMYILIECTBEHHO KaK «XOpPOIIEe» MU «yJOBIETBOPUTEIBHOE», & YPOBHH MX TOKCUYHOCTHU
KaK TUIEPTOKCUYHBIC TIO TSHKEJIBIM METaJlJIaM M MEJId U MOJUTOKCUYHBIE 10 (pTopHuaaM. YKa-
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3aHHBIE YPOBHHU XapaKTEPU3YIOT COCTOSHUE MOBEPXHOCTHBIX BOJ HCCIIEIOBAHHBIX PEK Kak
«OYEHB TPSI3HBIEY» U «Tpsi3HBIEY. Takoe pacxoKACHUE pe3ybTaToOB, 0€3 COMHEHUs, OOBSICHS-
eTCsl 0COOGHHOCTSIMH MCIOJIB30BAaHHBIX METOIUK OLIEHKH, TIEPBHIE JIBE U3 KOTOPBIX YCPEIHS-
10T KpaTHOCcTh npesbiieHus [1/IK, TpeTbs olieHuBaeT ee OTIEeIbHO, TOJBKO IO CHenuduyue-
CKHMM BEIIECTBaM.

[TonoOHbIE HECOOTBETCTBUS TaKKE OTMEUEHBI PSAAOM HCCIIe0BaTeNel, KOTOpPhIE 3aHU-
MalOTCsl 3KOJIOTO-TOKCUKOJOTHUYECKON OLIEHKOM KadecTBa MOBEPXHOCTHBIX BOX. llpu sTom
B KaUeCTBE PELICHHs BOIPOCA MPEAIAraeTcsi HCIOJIb30BaTh METOIUKH, KOTOPBIE, KPOME OIpe-
neneHust kpatHoctu npesbimieHust 111K, BKiO4arOT onpeneneHue MmoBTOPSIEMOCTH CIIy4aeB
MIPEBBINICHUS] HOPMATUBHBIX 3HaueHUH [16], 1100 MOMOTHATH OLIEHKY THAPOXUMHUYECKUX T10-
Kazareneil psgom ruapoOuonorndeckux [10] u mukpoOomornyeckux [17], Wiam HUCXOOUTH
U3 0COOEHHOCTEN TMAPOJOTUYECKOT0 PEKMMA, KIMMAaTUYECKUX, MOYBEHHBIX YCIOBUH BOJO-
cbopa, a TaKkke BUa BOAOMONIb30BaHus [18].

Takum 00pa3oM, OYEBUAHBIM OCTaeTCsl (PaKT HEOOXOJUMOCTH pa3pabdOTKHU MpPAKTHY-
HOU M YHUBEPCAIbHOM CUCTEMBI OLICHKM KayeCTBa MPUPOIAHBIX BOJ, KOTOpPasi, IOMUMO YPOB-
HEeW XUMHYECKOTO 3arpsS3HEHUS BOJI, OJJHOBPEMEHHO MO3BOJIsUIAa OBl OXapaKTEPU30BaTh IKOJIO-
TO-TOKCUKOJIOTUYECKOE COCTOSIHHE BOJHOTO OOBEKTa, a TakKe IMOJYYUTh MPEICTaBICHUE
0 COCTOSIHUU BCEH BOJIHOM 3KOCHUCTEMBI.
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Bedunkova O.A. The Ecological and Toxicological Assessment of Surface Water

An assessment of the overall environmental condition of surface waters of rivers, swimming pools which
are located within the West Polissya Region of Ukraine. The results are compared with the quality characteris-
tics of their level of toxic pollution in the period 2009-2013. Toxicological characteristics of rivers show high
contents in the surface water of toxic substances, the multiplicity of exceeding the MPC which ranged from 2 to
10, and the General environmental condition of the water is described as «good» and «satisfactoryy. Differences
of evaluation results is seen as a need to develop a standardized methodology that will provide adequate envi-
ronmental and toxicological characteristics of surface waters.
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