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OIIHKA EKOJIOI'O-TOKCHKOJIOI'TYHOI'O CTAHY
HOBEPXHEBHUX BO/l PIYKU 3AMYUCBKO

3rigHo BiIMOBiTHMX MEeTOIMK, OI[iHEHO PiBeHb TOKCHYHOCTiI TOBEpPXHe-
BHX BOJI piukyu 3aMYHCBKO y cydyacHHUii mepioa. 3’sicoBaHo, 10 BNpo-
noB:x 2009-2012 pokiB Boaa BinHocuaack 10 IV-V kiaaciB sikocTi; 3a
BMIiCTOM Mi/li Ta Ba)KKUX MeTAJIiB XapaKTepHU3yBaJach MepeBaskHO K
rineprokcu4Ha, 3a BMicTOM (pTOPHUAIB Bil Me30- 10 MOJITOKCHYHOL.
Kniouosi cnosa: noBepxHeBi Boau, sIKicTh BOH, piBHi 3a0py/1HeHH,
TOKCUYHICTb.

Beryn. OctaHHIMEU JECATUTTTAME 000B’ I3KOBUMH CKJIaIOBHMU YacTH-
HAMHU TiIPOCKOJIOTIYHOI OIIHKH BIUIMBY JIOJWHU HA BOIOWMH € €KOJIOTO-
TOKCHKOJIOTIYHA XapakTepucThka. Lle oOyMOBICHO THUM, IO AHTPOIIOTCH-
HUIl BIUIMB Ha EKOCHCTEMH, 30KpeMa BOIHI, CYNPOBOIKYETHCS 3MIiHOIO
MIPUPOJTHUX XIMIYHUX BJIACTHBOCTEH BOJIM, BHACHTIJOK 301BIIEHHS BMICTY
IIKIJUTMBUX PEUYOBUH 200 DOMIIIOK SK HEOpraHidHO1 (Ba)kKi METaJd, MiHe-
PaJTBbHI COJi, KACIOTH, JYTH Ta iHIII MIKIJTHBI PEUOBUHH), TaK i OpraHigIHOL
npupoau (HadTa Ta HAQTONMPOMYKTH, opraHiuHi pozunHHukU, CITAP, mec-
tanuad, Geronu ta iH.) [1]. 3 MOsSBOIO TOKCHYHHX PEUOBHH BOJa HaOyBae
HETaTUBHHX BiacTUBOCTEH. [Ipoliec TOKCHKaIii MOMUPIOETHCS Ha JIOHHI Bi-
JIKJIaaW, TpUOepexHi IPYHTH, 3aBUCI Ta BOJHI OPraHi3MH, SKi HaKOINYY-
I0Th TOKCHYHI PEYOBHMHM B opraHax i TkanuHax [2]. Kpim Toro, peqyoBuHwH,
SIKI MOTPAIUISIOTE y Tigpocepy — BiJ MPOCTUX €JIEMEHTIB 10 HaHCKIIaIHi-
IIMX XIMIYHUX CHOJYK, B3a€MOJIIOYHM MK COOOFO, MiJCHIIOIOTH TOKCHIHY
IIiT0 OJIMH OJHOTO (CHHEpPTi3M) abo cymyroTh ii (aauTuBHIcTE) [3]. Came To-
My, ICHYIOYi Jiep»aBHi HOPMH SKOCTI BOJIM B Pi3HUX Taly3sX HAPOIHOTO TO-
CIOJapCTBa HAliCyBOpIIIIe PETIaMEeHTYIOTh HasIBHICTh TOKCHYHHUX PEUOBHH.

AHaJi3 ocTaHHIX T0CHiIKeHb. EKOIOTO-TOKCHKOJIOTIYHA XapaKTepHC-
THKa BOJONM Tepemdadae BU3HAUCHHS BMICTY BIIacHE 3a0pYyIHIOIOUUX pe-
YOBWH (TTECTUIUIIB, BAXKKUX METalliB, HadTompoaykTiB, peromni, CITAP ta
IHIIMX) Ta OIMIHKY Mirpaii, Tpanchopmarii i HAKOMHYEHHS 1X y BOJHHUX
cucrteMax, B ablOTHYHIM YacTHHI (BOJa Ta JOHHI BiIKIaaW) 1 B TiApoOioHTax
Ppi3HHUX TPO]IYHMX PiBHIB.

AHai3 JiTepaTypHHUX JHKEPEI, MO0 OIIHKA TOKCHYHOCTI TOBEPXHEBHIX
BOJI, CBITYUTH, 1[0 HAHOLIBII PO3MOBCIOHKCHUN y HaHU# yac migxin 0a3y-
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€THCS Ha 3ICTAaBJICHHI Pe3yJbTaTiB XiIMIYHOTO CKJIAIy 3 BiATIOBIIHUMH HOP-
MaTHBHUMU TTIOKa3HUKaMH.

Tak, micas MacoBOi 3aru0eli Byrpa €BpONEHCHKOTO B TiIPOESKOCHUCTEMI
03. Yopae Bennke, €K0IOT0-TOKCHKOJOTIYHI JOCTIKEHHS 3BOJWINCH IO
BH3HAYEHHS BMIiCTy HAQTOMPOIYKTIB Ta BAXKKUX METAIIB y BOJI Ta JOHHUX
Bimknmagax. Ilpu mpomy Oysi0 BCTaHOBJIEHO, IO BMIiCT Ha()TONPOMYKTIB B
o3epHiit Boxi nepeuiyBaB I'AK usrocn ¥ 2,8—8,0 pasis, 3 HalBUIMMH KOH-
LEHTPAISIMA y TPUIOHHUX MIApaX BOAU Ta MUTKOBOIIIX [4].

BusnaueHHS1 0cOONMHMBOCTEH TiAPOEKOIOTIYHOTO cTaHy Oaceiny p. [Hry-
JIeTIb, SIKa 3a3HA€ PETYISAPHOTO BIUTUBY BHCOKOMIHEPATi30BaAHUX MPOMUCIIO-
BHX CTIYHHUX BOJ, TAKOX 3BOJAMJIOCH JIO MOPIBHSHHS TiAPOXIMIYHUX TOKAa3-
HUKIB MIOBEPXHEBUX BOJ] 3 BHMOTaMH, IO CTABJIATHCA JO BOAOIM pHOOTOC-
MOJAPCHKOTO MpHU3HAYEHHA. SIKICTh BOIM MO CTBOPAaX CIIOCTEPEKEHb OIli-
HioBasiach B Mexax [I-IV kmaciB, 3 BiIOBITHOIO XapaKTEPHUCTHUKOIO 3a CTY-
MIEHEM YHUCTOTH BiXl “HOCUTH umcTa” Ta “OpyaHa’[5].

Jlst ominkwm Timpoekocuctem p. I[Ipyt B Mexkax Kapmarcekoro HarioHa-
JILHOTO TIPHPOJHOTO IMapKy 3a HOPMAaTHB SKOCTI Takox mpuitManuchk ['JIK
OBPB mist BosioiiM pruOOToCIoapchKoro Mpu3HadeHHs . ABTOPOM po3po0-
JICHO TPAJalilo OLIHKU TiJPOCKOIOTIYHOTO MOTEHIIANTY Ta CTaHy T'iIPOCKO-
cucremu p. [IpyT, Ha miAcTaBi pO3paxyHKIB TEPCBUIICHHS IOMYCTHMIX
3HAYCHb KOHIEHTpaliil pedyoBHH y BOAI Hax (GaKTHYHHMH 3 AUICHHSIM pe-
3yJNbTaTy Ha KUTbKICTh BHKOPUCTAHUX IMOKA3HUKIB [6].

JlocuTh IikaBUM, Ha HAIIl MOTJIS, € TOCTIKCHHS 3aJIC)KHOCTI MK y3a-
TTHbHEHNM TTIOKa3HUKOM PiBHS 3a0pyIHEHOCTI BOJU Ta 1i TOKCHIHUMH BJia-
ctuBocTsiMH [7]. TyT mopiBHIOIOTECS (DaKTHUHI 3HAYEHHS KOHIICHTpAIliH i3
BcraHoBiieHMMH HopMmaTuBamu ['JIK mis Bomm BogHUX 00’ €KTiB prbOTroc-
MOIapChKOTO TpU3HAaYeHHs JIHImpomeTpoBCchKkoi 1 3amopi3bkoi oOiacTeil.
Ha ocHOBi oTpuMaHUX JaHWX, aBTOPH, pO3paxoByBalln KoedimieHTH 3a0py-
nHeHocTi Bomu. OQHOYACHO Yy THX K€ Mpo0ax BOAW BHU3HAYAIH HAsIBHICTH
a00 BIJICYTHICTh TOCTPOI JICTATBHOT TOKCUYHOCTI METOMAMH O10iHAMKAIIii.
CriiBcTaBiieHHs PiBHIB 3a0pyAHEHOCTI 1 TOKCHYHOCTI ITOKA3aJ0, IO TLTBKA
y 7 Bumnankax (23,3%) i3 3araipHOI KiJIbKOCTI P00 BOAM Pe3yJIbTaTH OLiH-
KM SIKOCTI BOJM 32 00OMa Moka3HUKamu 30iranucek. Tak, BCi mpoOu BOIHM,
0 JOCIHKYBAIKACH, OYIIO PO3MOIIIICHO HA TPU IPYIH: MEpIla Ipyma Xapa-
KTEpU3YETHCSl OUTBIIMM piBHEM TOKCHYHOCTI y MOPIBHSAHHI i3 piBHEM 3a-
Opynuenocti Bomu (Big 3 mo 20 pasiB), 0 Ipyroi rpynu HajexaTh Mpoou
BOJM, B SIKMX MPAKTUIHO OJHAKOBI PiBHI TOKCHYHOCTI 1 3a0pyIHEHOCTI BO-
I, Y TPETiH TPYIIi MPOCTEKYETHCS HAsIBHA 3aKOHOMIPHICTD y TIEpEBUIIICHH1
piBHS 3a0pyAHEHOCTI BOJIM Haa piBHEM ToKcHuHOCTI (Big 3 1o 18 pasis).

He MoXHa OMHHYTH 1 MIXOIU TEOPETUIHOT TOKCUKOMETPii MPH OIIiH-
Kax CcTaHy ITIOBEpXHEBUX BoA. Haramaemo, 110 OCTaHHS € PO3IiIOM TOKCH-
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KOJIOTi1, [0 po3p0o0JIsie Ta BIOCKOHAIIOE METOAM KUTbKICHOT OIIHKH TOKCH-
YHOCTI XIMiYHUX pedoBWH. Came 3aBISKH METOJaM TOKCHKOMETpii Oyio
BCTaHOBJICHO, IO PEYOBHHU, SIKi MICTATHCS B BOJI B KOHIICHTPALIAX Y
1,5-2 pasu Bumux 3a ['JIK, MoxxHa BBa)KaTW YMHHUKAMHU MaJioi iHTCHCHB-
HOCTI, SIKI B Pe3yJbTATi TPUBAJIOTO HAIXOKCHHS MEepeOyBaHHS y MOBEPX-
HEBUX BOJaX YHHATH Ha 010Ty Hecnerudiunmii (XpoHiyHuUi) BuwmB [2, 3].

OTXe, B CY4aCHHUX EKOJIOTO-TOKCHKOJIOTIYHHX JOCIHIIPKEHHIX MOBEpX-
HEBUX BOJI, HE3MIHHUMH JIMIIAIOTHCS CaME METOJM 3 BUKOPHUCTaHHSM HOP-
MOBaHUX 3HAYEHb 3a0pYAHIOIOYNX PeUYOBHH. be3 CyMHIBY, TakWid MiOxif €
MOBHICTIO BumpaBaanuM. OmHaK, iCHye ayMmKa mpo ~yHi(iKoBaHIiCTh” 3Ha-
genb ['JIK, gKi HEe BpaXxoBYIOTh IHIWBITyallbHI T'€0- Ta TiAPOXiMidHI 0COO-
JUBOCTI BogoiM [5, 8] (MmeThest mpo (HOHOBI KOHIICHTpAIlii pEYOBHH) 1 THM
caMUM, MOXXYTh OyTH MPUIMHOIO HE0O EKTUBHUX PE3yJIbTATiB OLIHOK. AJb-
TEPHATHUBOIO TYT BUCTYIA€ BUKOPHUCTAHHS ONTHMAJIBHUX Ta JOITyCTHMHUX
€KOJIOTTYHHX HOPMATHBIB SKOCTI MOBEPXHEBUX BOJ JUII OKPEMHX PETIOHIB
[8] abo mpoBemeHHs TiAPOEKOIOTIYHOTO PAaliOHYBaHHsS OaceWHIB BOJIOIM,
BPaxOBYIOYH OCOOIUBOCTI ()OPMYBAHHS iX I'IPOXIMIYHOTO pexxuMy [9].

[MoniGHi po3poOKH, HE 3Ba)KalOYM Ha CBOIO aKTYaJIbHICTB, € BKpai Majo
YHCEIbHUMH, OCKUIEKH TMOTPEOYIOTh PETEILHOTO OMPAIfOBaHHS Oaratopiv-
HUX JaHWX TiIPOJIOTO-TiIPOXIMIYHHUX CIIOCTEpEkKEeHb, Ta HE HOPMOBAHI Bifl-
TTOBITHUMH KEPIBHUMH TOKyMeHTaMH. Le, IeBHOIO Mipoto, BioOpakyeThCst
Ha pe3yNbTaTax CydacHUX OIIIHOK SKOCTI IMMOBEPXHEBUX BOJ, SAKi MPOBOJISITH
CYTO 3a TiAPOXIMIYHUM IMapaMeTpaMH, CIIUPAIOYHCh Ha 3arajlbHONPUHHATI
I'IK [10].

KpiMm ToOro, OGUNBLIICTh MOCHTIMHUKIB MPUXOISATh BUCHOBKY TIPO BiICYT-
HICTh JIO TENEPIIIHBOTO Yacy €IMHOI, JOCTATHHO MOBHOI Ta 30alaHCOBAHOI
KOMILUICKCHOI METOJMKHM OI[IHKH SKOCTI BOJHW, IIO 3aJ0BOJIBHIE BHMOTH
€KOJIOTIB 1 TOKCHKOJIOTIB, 3aCHOBAaHOI Ha Cy4aCHHX MeToJax (opmaizauii,
no36aBneHoi NmpogeciiHoro cy0'eKTHUBI3MY BHKOPHUCTOBYBAaHHX KPHTEpIiB,
TEXHOJIOTIYHOK JUTS IMUPOKOTO BUKOPUCTAHHS 1 MPHUIHATOI HA AOCTATHBO
aBTOPUTETHOMY 3aKOHOJIABUOMY PiBHI.

MeToauka aociigxenb. JIJiss OTpUMaHHS HAWOIIBII MTOBHOI €KOJIOTO-
TOKCHKOJIOTIYHOI XapaKTePUCTUKH, MH CKOPHUCTAIINCH JEKiTbKOMa METOH-
KaMH OITIHKH SIKOCTi TTOBEPXHEBUX BOJI 32 iX TipOXiMIYHUMHU MTapaMeTpamH,
SIKi TO3BOJISIFOTH OTPHMATH YSIBJICHHS SIK MPO 3arajbHUAN €KOJOTiYHHHA CTaH
BOJM, TaK 1 OIIHUTH BUKJIFOYHO 1i TOKCUYHI BJIaCTHBOCTI.

O1iHKa €KOJIOTIYHOI OIIHKHU SKOCTI MOBEPXHEBUX BOJ MPOBOANIACH 3Ti-
mao KHJT 211.1.4.010-94 ”ExornorivyHa OIliHKa SKOCTI IMOBEPXHEBUX BOJ
cymni Ta ecTyapiiB YKpaiHu”, IO Ha OCHOBI €IUHUX KPHUTEPIiB J03BOJISIE
31CTaBJIATHU SIKICTh BOJU HA OKPEMHX IINITHKAX BOMHUX 00 €kTiB [11]. CyTh
METOJIMKH TOJIATa€ y BCTAHOBIICHHI €KOJIOTIYHOTO iHIekcy (Ie), mo BKiro-
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4ae JI0 CBOTO CKJIaay TPH KOMIUICKCHI OIiHKY (iHIEKCH), sIKi 0a3yIOThCS HA
TPHOX OJIOKaX IMOKA3HHKIB 3a TIOKa3HWKAMH, 1110 MAIOTh HAWTIPIi 3HAYCHHS:

Ie:maX{Il,Iz, 13}, (1)
ne [} — iHmekc BMicTy KOMITOHEHTIB COJIbOBOTO CKiany; I, — iHaekc Tpodo-
canpo0ioJoTiYHNX (CaHITAPHO-TITIEHIYHUX) TMOKa3HUKIB; [3 — iHAEKC cre-
nU(pIYHUX TOKA3HUKIB TOKCHYHOT 1 pajiamiiHo1 mii.

O1iHKY BMICTY TOKCHYHUX PEYOBHH IPOBOJMIHM 3a Koe(illieHTOM 3a-
opymuenHs 3rigno KH/ 211.1.1.106 — 2003 [12]:

Cijn/T K1, sxmio I'IKi nopymeno (Cyp I'IKi)

YViin =1, sixuo T JKi 3anosonense (C;,<I'JIKi) , 2)
Iie i — MOPSIKOBUN HOMEP 1 3arajibHa KiJbKiCTh KOHTPOJILOBAHUX MOKA3HU-
KiB; j — TIOPSIKOBUIH HOMED 1 3arajibHa KUJTbKICTh ITYHKTIB (CTBOPIB) CIIOCTE-
PEXKEHb; n — MOPSIAKOBHI HOMED 1 3arajbHa KiJIbKiCTh BUMIPIOBAHb i-20 TO-
Ka3HUKa B j-My IYHKTI (CTBOpI) 3a Iepio]l yacy, IO aHaNli3yIoTh; 1 — 3ara-
JIBHE YUCIIO BUMIPIOBAHb i-20 MMOKA3HUKA B yCIX MyHKTaX (CTBOPAax) CIOCTE-
PEKEHB.

OTpuMaHi YUCIIOBI 3HAYCHHS O3BOJSIOTH OI[IHUTU CTaH BOIU 3a PiB-
HSIMM 3a0pyJHEHOCTI 3riqHO BianoBigHoi rpafanii. KoedimieHnT 3a0pynHen-
Hi (K3) € y3araipHeHUM KpHUTEPiEM OLIHKU IIOBEPXHEBHX BOJ, IO Xapak-
TEepU3y€e piBeHb 3a0PYIHEHOCTI 32 TIEBHUM HAOOpOM IMOKA3HHUKIB, J0 SIKUX
MOXYTh OyTH BiJIHECEHI CyTO cHeli(iuHi pEUOBUHU TOKCHYHOT Jii.

Jlnst Ge3mocepeIHhOi €KOJIOTO-TOKCHKOJIOTIYHOI XapaKTePUCTHKH, MU
ckopuctanuch Meroaukor JLII. Bparincekoro, sKuil 3rigHO 3 TpaguIliii-
HUMHU TPHHIUANAMHA TiIpoOiosoriyHoi Kiacudikamii BHOKPEMITIOE 1 piBHI
ToKcHYHOTO 3a0pyaHeHHs (PT3) sk BOMHUX €KOCHCTEM, TaK i MOBEPXHEBUX
BoJx 30kpema [13]. [IpuHIMIT OLIHKK BMICTY TOKCHKaHTIB Y BOMI, 10 SIKHX
METO/IMKA BITHOCUTH OKPEMO (DTOPHIM Ta BC1 BayKKi METaJIM, KpiM MiJi, 1Mo-
Jsirae y cymanii KoHeHTpaniid, HopmoBanux Ha I'JIK st Bomoiim puboro-
CHOAaPCHKOTO PU3HAYCHHS:

PT3=>C,/TOK; , 3)
ne C; — ¢dakThnyHe 3HaYEHHS BMICTYy TOKCHYHHMX PEYOBHH y MOBEPXHEBUX
Bogax; I'JIK; — HopMoBaHe 3HaueHHS BiATIOBITHOTO IMMOKAa3HUKA.

IMocraHoBKa 3aBaaHHA. MeTOIO MTPEICTABICHOI CTATTI € OIIHKA Cydac-
HOTO €KOJIOTO-TOKCHUKOJIOTIYHOTO CTaHy MOBEPXHEBUX BOJ PIUKH 3aMUHUCh-
KO, OacelH sIKOi 3a3Ha€ TPHUBAJIOTO BIUIMBY CiTbCHKOTOCIIOAAPCHKOTO OCBO-
€HHs, ypOaHi3alii Ta MPOMHUCIOBOCTI.

PesyabraTn pocaigkens. ['inpoxiMidyHuI pexxuM p. 3aMUUCHKO aHaTi-
3yBaBcs 32 qanuMu 2009-2012 pokiB 1Mo BiINOBIAHUX CTBOpax CIOCTEpe-
KEHb, SIKI BXOJATH 10 NMPOTpaMu MOHITOpPUHTY PiBHEHCBHKOI 00sacHOi exo-
yorivyHoi iHcmekmii: ctBop Ne 1 — 4,5 km Bumie M. Kocromins, B Mexkax
¢. Mauna Jlro6ara; ctBop Ne 2 — B Mexkax M. Kocromins, 0,1 kM BUIIe CKUAY
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3 o/c T30B «CsucmanJlimiten»; ctBop Ne 3 — B mexax M. Kocrorminb,
0,15 xm HIKYe ckuay 3 o/c T30B «Cpucmanlimiten»; crBop Ne 4 — m. Ko-
croninb, Hume ckuny «KocrominbBomokananm»; crBop Ne 5 — c. Benmka
JIro6ama, 9 xm Hwkue M. Kocromiib.

PesynbpraTi mpoBeneHOT €KOJIOTIYHOI OLIHKH SIKOCTI MOBEPXHEBHX BOJ
pivuKy 3aMYHCHKO i3 BCTAHOBJICHHSAM OJIOKOBHX Ta IHTETPAILHOTO iHICKCY
SIKOCTI TIPEJICTABJICHO Ha PUCYHKY.

SIk MO’KHA TIOMITUTH 3 TPEJICTABICHUX TiCTOTPaM, €KOJOTIYHNHN 1HAEKC
SIKOCTI TIOBEPXHEBUX BOJ PiUKM 3aMYHMCHKO 33 OCTaHHI YOTHPH POKHU KOJIH-
BaBCsI 110 JIOCITIIHAX CTBOPaxX B JOCUTH IIUPOKUX Mexkax — Bix 4,88 mo 8, mo
BimHOCWIIO sIKicTh Boaw BimmoBigHo mo I Tta V xmaci. IlopiBHSHHS pe-
3yJbTATIB MPOBEACHOI OI[IHKK MO0 OKPEMHUX CTBOpaX PidKH JO3BOJISIE TOBO-
PUTH TIPO HAKTIpII YMOBH i cTBOPY Ne 4, e eKOJIOoTiYHNN iHJeKC Xapak-
TEepU3yBaB SIKICTh BOJW SIK ‘3aHAATO IMOTaHA”, CTaH BOJHOTO CEPEIOBHUIIA
“He3zanoBUbHMK” — V kiac y 2009 pomi Ta BiqmoinHO, “morana”, ~nepexi-
manii” — IV kmac y 2012 pomi. 3a BuKIIOUeHHsAM cTBOpy Ne 5, y pemri
CTBODIB PE3YJIbTATH OLIHKH 33 JaHuMH 2012 poky Oynu HAHHMWKYUMH, 110-
npaBja, caMe B el piK KUIBKICTh TiIPOXIMIYHUX MapameTpiB Oyia 3HaYHO
CKOpOYEHa MPOTrpaMoI0 MOHITOPHUHTY, MepeayciM i OJIOKY criennpiaHux
MTOKa3HHUKIB TOKCWYHOI Ta pamianiiinoi mii. BusnauanpamM y GopmyBaHHI
SIKOCTI TIOBEPXHEBUX BOJI PIYKM 3aMYHCHKO 32 TIPOaHalli30BaHUN MepioJ] BU-
SIBUBCS OJIOK TPOG0o-canpoOiooTiqHIX MOKa3HUKIB.

OCKITBbKY 7151 BUPIIICHHS Ay CIIeialbHUX 3a/1a4 JTIO3BOJSETHCS CaMO-
cTifiHe BHKOpUCTAHHS iHACKCIB I}, I, I3, — 10 € ckITagoBUMM €KOJIOTIYHOTO
ingexcy I, [11], 3rimHo mMOCTaBICHOT METH, TOIIBHO OKPEMO TIpOoaHali3yBa-
TH 3Ha4YCHHS 1HIEKCIB OJIOKY cneuudiyaux pedoBuH. Tak, HOro 3Ha4eHHS
oymu minimaneanmH (13=3,5 — I1I kmac) y 2010 poui Ha BUTOKY piukH, a Ma-
keuManbHi 3HadeHHs (1;=6,03 — V xiac) manmu micue y 2011 p. y crBopi
Ne 3 ta crBopi Ne 5. B cepennpoMy 1o pimi 3a JOCHiTHUN TEpioj SKICTh
BOJY 32 OJIOKOM CICIU(IYHUX PEUOBHH TOKCUYHOI JIii OILIHIOBAIACh B Me-
xax III knmacy 3 XapakTepHCTUKOIO ~HOCepenHs’, CTaH BOJHOTO CEpelOBH-
ma — “3aq0BUIBHUI.
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Pucynok. JlnHaMika BelM4MH NOKa3HUKIB SKOCTI BOIu B OaceitHi p. 3aMUUCHKO 3a
MaKCHUMaJbHUMH 3HAYCHHSIMH OJIOKOBHX Ta IHTETPaIbHOTO €KOJIOTIYHOTO iHACKCIB
Brpojox 2009-2012 pokis

Pozpaxynkn xoedinienry 3abpymaenHs (K3) Boam piukm 3aM4nCBKO
TOKCHYHUMH PEYOBHHAMH MPOBOAWINCH BIAMIOBIIHO 10 HOPMAaTHBIB SIKOCTI
BOIM JUIs BOAOIM puborocronapcpkoro npusHadeHHsi [14]. Pesynprarn
IIPOBE/ICHOT OLIHKH HaBeJeHO y Tabumi 1.

OTxe, 3TIIHO MPOBEICHOI OI[IHKY, TIOMITHE MOTIPIICHHS SIKOCTI BOAX 3a
BMICTOM B Hii TOKCHYHUX PEYOBHH BiJ “TIOMiIpHO 3a0pyaHeHOI” Yy
2009 poui mo “Opymnoi” y 2010-2011 pokax. Ha >xanb, HassBHI AaHi Tigpo-
xiMigyHOro aHamizy p. 3amuncbko 2012 poky 3a OiokoM crerudidHnX
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Tabmuus 1
Ominka K3 mist p. 3amMunchko 3a 6J10koM crieninigHuX MMOKa3HHUKIB
TokcnyHoi aii y 2009-2011 pp.

2009 p. 2010 p. 2011 p.
xapakre- xapakre- xapakre-
3HAYCHHS 3HAYCHHS 3HAUEHHS
PHCTHKA pHUCTHKA pHCTHKA
MIOMIpHO 3a-
4,95/4,59 | OPYAHCHA | 6 66 66 | OPYMHA | 5 175 03| Opymua/
MIOMIpHO 3a- OpynHa OpymHa
OpynHeHa

PEYOBUH TOKCHUYHOI Ta pajiamiiHol Jii He JO3BOJISIOTH MPOBOJUTH MOIOHI
OIlIHKH, X04Ya 1X MOTepeHi pe3yabTaTH BKa3yIOTh Ha HEOOXiqHICTh X KOHT-
poutto.

BusHadeHi piBHI TOKCHYHOTO 3a0pyTHEHHS MOBEPXHEBUX BOJ piuky 3a-
MYHUCHKO HaBeJIeHO y Tabmwi 2.

Orxe, 3a Bech nepion, PT3 moBepxHeBHUX BOJ p. 3aMUNCHKO IO BCiX ITy-
HKTax CIIOCTEPEXKEeHb, — XapaKTePU3yBAIHUCh K “TIMEPTOKCHYHI” 3a BMicC-
TOM Miji. BMicT Ba)KUX METalliB y BOJI piuku Takox omiHoBaB PT3 nepe-
Ba)KHO SIK “TINMEPTOKCHYHI”; BMICT (TOPHIIB 3/1€01LIBIIOr0 MaB ME30TOKCH-
YHICTh (0 1 ) Ta MONITOKCHYHICTB.

BucnoBkn. [IpoBeneHa OIiHKAa CY4acHOTO EKOJIOTO-TOKCHKOJIOTIYHOTO
CTaHy p. 3aMYHCHKO JO3BOJISE y3araJbHUTH HACTYITHE:

- Brupoaosxk 2009-2012 pokiB AKiCTh TOBEPXHEBUX BOJ Hajexkana 1o [V-
V k7naciB, mpu 9OMy BHU3HAYAILHUM OyB OJOK Tpoho-campoOiosoTigHuX
IIOKA3HHUKIB;

- Onok cnenudigHUX peYOBUH TOKCUYHOI [Iii 32 1el mepio B cEpeTHLOMY
o piuti oriHoBaBcs Ha piBHi I Kitacy 3 XapakTepHUCTUKOIO ~TTOCepenHs,
CTaH BOJHOTO CEepeOBHUIIA ~3aA0BITbHUIN;

- TOMIYEHO TMOTIPIICHHS SKOCTi BOJIU 32 BMICTOM B Hilf TOKCHYHHX PEYO-
BUH BiJ “noMipHo 3abpymHeHoi” y 2009 pomi mo “OpymHoi” y 2010-
2011 poxax;

- 32 BMICTOM MiJli Ta B&)KKHX METaJliB BOJa OLIHIOETHCS SIK “TIMEPTOKCHY-
Ha”, 32 BMicTOM (ropumiB “Me30(a i f)- ~ Ta “monmiTokcuaHa”.
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Tabmuis 2

O11iHKa MOBEPXHEBUX BOJ| pidYKH 3aMUHCHKO 32 PiBHAMH TOKCHYHOTO
3a0pynaenHs y 2009-2012 pp.

[ynkri Mins Baxki metanu dropuan
CIIOCTEPECIKCHDb
2009 pix
ctBop Nel riNepTOKCHYHICTh | TiMEPTOKCUYHICTh | f-ME30TOKCHYHICTD
cTBOp Ne2 riNepTOKCHYHICTh | TiMEPTOKCUYHICTh | f-ME30TOKCHYHICTD
cTBOp Ne3 riNepTOKCHYHICTh | TiMEPTOKCUYHICTh | f-ME30TOKCHYHICTD
ctBOp Ned riNepTOKCHYHICTh  |TiNEPTOKCHUYHICTh | -ME30TOKCHYHICTh
ctBOp Ne5 riNepTOKCHYHICTh  |TiNEPTOKCHUYHICTh | -ME30TOKCHYHICTh
Cep. 110 pidIi | TiNEPTOKCUYHICTh | FiMEPTOKCHYHICTh | f-ME30TOKCUYHICTH
2010 pix
ctBop Nel riNepTOKCHYHICTh | TiMEPTOKCUYHICTh | f-ME30TOKCHYHICTD
cTBOp Ne2 TiMepTOKCHYHICTh | TiNEPTOKCUYHICTh | HOJITOKCHYHICTD
cTBOp Ne3 TiMepTOKCHYHICTh | TiNEPTOKCUYHICTh | HOJITOKCHYHICTD
ctBOp Ned TiMepTOKCHYHICTh | TiNEPTOKCUYHICTh | HOJITOKCHYHICTD
ctBOp Ne5 riMepTOKCHYHICTh | TiNEPTOKCUYHICTh | HOJITOKCHYHICTD
Cep. 110 pidIi | TiNEPTOKCUYHICTh | FiMEPTOKCHYHICTh | MOMITOKCHYHICTh
2011 pix
ctBop Nel riMepTOKCHYHICTh | TiNEPTOKCUYHICTh | HOJITOKCHYHICTD
cTBOp Ne2 riNepTOKCHYHICTh  |TiNEPTOKCHUYHICTh | -ME30TOKCHYHICTh
cTBOp Ne3 riNepTOKCHYHICTh  |TiNEPTOKCHUYHICTh | -ME30TOKCHYHICTh
ctBOp Ned riNepTOKCHYHICTh | f-ME30TOKCHYHICTD | (-ME30TOKCHYHICTh
ctBOp Ne5 riNepTOKCHYHICTh | OJMITOTOKCUYHICTh |-
Cep. 110 pidIi | TiNEPTOKCUYHICTh | HOJITOKCHYHICTh | f-ME30TOKCUYHICT
2012 pix
ctBop Nel - - -
cTBOp Ne2 - FiIEepPTOKCHYHICTD |-
cTBOp Ne3 - FiIEepPTOKCHYHICTD |-
ctBOp Ned - FiIEepPTOKCHYHICTD |-
ctBOp Ne5 - - -
Cep. mo piumi |- FiIePTOKCHYHICTE |-

1. ®unerxo O. @. OcHosel BogHo# Tokcukoaorun / @unenko O. @., Muxeesa 1. B. —
M. : Konoc, 2007. — 144 c. 2. Boxnas toxcukonoru / Merenes B. B. u ap.— M. :
Komoc, 1971, — 247 c. 3. Maiictpenko B. H. Dxonorudeckuii MOHUTOPHHT Cymep3-
KoToKcHKaHToB / Maiictpenko B. H., Xamutos P. 3., Bynauxos I'. K. — M. : Xumus,
1996. — 320 c. 4. I'igpoexostoris o3epHuX exocucreM Ykpainu. Illamnpki o3epa. Exo-
norigyHa Tokcukounoris: o3epo Yopue Bemmke (ormsm). Y. 2 / Curamk 0. M.,
Ocanua H. M., llleBuenxo II. T'., Kupuuyk I'. €., 3aburiscekuit 0. M. // Bicu. XKu-
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tomup. Hepx. yH-Ty iMm. [. ®pamka. — 2007. — Bum. 35. — C. 232-235.
5. Pynenko P. B. IIpo 3miny ximidHoro ckiiamy Boau piuku [arymens / P. B. Pynenxko,
B. K. Xinpuercokuii // I'igposoris, rigpoximist i rimpoekomnorist. — 2005. — Ne 8. — C. 47-
61. 6. Apxinosa JI. M. T'inpoekosnoriunuii noreHian noBepxHeBux Box Kapnarcbko-
o HallloHAIFHOTO npupoaHoro mapky / JI. M. Apxinosa // Haykosuii Bicauk HIITY
Vxpaiau. — Bun. 21.3. — 2011. C. 74-79. 7. KpaitaiokoB O. M. JlocimipKeHHS 3a-
JIeXHOCTI MiX y3araJbHEHUM ITOKa3HUKOM DiBHS 3a0pyIHEHOCTI BOAX Ta i TOKCHY-
HumH BractuBocTsMu / O. M. KpaiinrokoB // 36ipauk HaykoBux ctareii I1I-ro Bcee-
YKpaiHCBKOTO 3’131y €KOJIOTIB 3 MiXKHApOIHOO y4yacTio. — Binuuis, 2011. — Tom. 1.
— C. 207-209. 8. Kmmmenko M. O. Exosoriuni HopMaTHBH SIKOCTI BOAM pidok Pis-
HEHCHKOT 00acTi: Metomponoris, pesynabrat / Kimmenko M. O., Menbauk B. 150/
Bicurk PiBHEHCBHKOTO [Iep:KaBHOTO TEXHIYHOTO YHiBepcHUTETy : 30. Hayk. mp. — PiB-
He, 2000. — Bunyck 4(6). — C. 30-36. 9. KpaBuuncekuit P. JI. TIpo rigpo ekosnoriuxe
paifonyBanHs Gaceitny p. Inrynens / Kpapumncekuii P. JI., XimpueBcekuii B. K. //
Tppouoris, rigpoximis i1 rimpoekosnoris. — 2011. — T. 1(22). — C. 43-51 10. IluTu-
koB B. K. KonnyecTBeHHas THAPOIKOJIOTHSA: METOABI CUCTEMHOM HAeHTUUKALNH /
[Hutuxos B. K., PozenGepr I'. C., 3unuenko T. [I. — Tonesartu : UDBB PAH, 2003.
— 463 c. 11. ExonoriuHa omiHKa SIKOCTi IIOBEPXHEBHX BOJ CyIIIi Ta ecTyapiiB Ykpai-
HU. Metoguka. KHJT 211.1.4.010 - 94. — Kuis, 1994. — 37 c. 12. Oprani3auis ta
3IIMCHEHHS CIIOCTEpeXeHb 3a 3a0pyIHEHHAIM ITIOBEPXHEBHX BOJ (B cucTeMi MiHeko-
pecypciB). KHJT 211.1.1.106-2003. — Kuis, 2003. — 70 c. 13. bparunckwuii JI. I1. He-
KOTOpBIE MPUHIHIBI KIACCU(PUKAILIMU TTPECHOBOAHBIX 3KOCHUCTEM IO YPOBHSAM TOK-
crueckoit 3arpsisHeHHoctu / JI. II. Bparunckwuit // I'mapo6uon. xypH. — 1985. —
T. 21. Ne 6. — C. 65-74. 14. IlepeueHb prIO0OXO03SHCTBEHHBIX HOPMAaTHBOB: MPEJIEITh-
HO pomyctuMbIX KoHueHntpauui (IIJIK) m opueHTHpOBOUHO 0€30MacHBIX YpOBHEH
Bo3zaelictBus (ObYB) BpenHbIX BemiecTB Ul BOIBI BOJHBIX OOBEKTOB, MMEIOLIUX
pr6oxo3siictBeHHoe 3HaueHue. — M. : BHUUPO, 1999. — 304 c.
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Management and Nature Resources Use, Rivne)

ASSESSMENT OF THE ENVIRONMENTAL AND
TOXICOLOGICAL EVALUATION OF SURFACE WATER OF
THE RIVER ZAMCHYSKO

According to the methodology of the assessment of the toxicity level of
the surface water of the river Zamchisko. It is established that during
2009-2012 water belonged to the IV-V quality classes; copper content
and heavy metals characterized mainly as hypertoxic, on the content of
fluoride from meso - up to politoxic.

Keywords: surface water, water quality, levels of pollution and toxicity.
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BenynkoBa O. A., K.c.-X.H., 101eHT, Mopo3 10., cryaeHT
(HaumoHanbHBIM YHUBEPCUTET BOJIHOTO X035HUCTBA U MPUPOIOIIOIH30BaHHS,
r. PoBHO)

OL EHKA 9KOJIOTI'O-TOKCHKOJIOI'HYECKOI'O COCTOsHUA
OLEHKH NOBEPXHOCTHBIX BOJ, PEKH 3AMYHUCBKO

CoracHoO COOTBETCTBYIOIIMX METOHK, TPOBE/IeHA OLIEHKA YPOBHSA TO-
KCHYHOCTH MOBEPXHOCTHBIX BOA PeYKH 3aMYHCHKO. Y CTAHOBJIEHO, YTO
Ha npotskenun 2009-2012 roxoB Boaa oTHocHiIachk k IV-V kiaaccam
Ka4ecTBa; M0 COEPKAHNI0 Me/IH U TSKeJbIX MeTAJJIOB XapaKTepu30-
BaJIach MPEUMYIIeCTBEHHO KaK T'HIIEPTOKCHYHAS, IO COAEPKAHUIO
($TOpPUAOB OT Me30- 10 MOJIUTOKCHYHOIM.

Kniouesvte cnosa: noBepxXHOCTHBIE BOJbl, KA4eCTBO BO/bI, YDOBHH
3arpsI3HEHHOCTH, TOKCHYHOCTb.
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