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Minepanizamist SBISE€THCS OTHUM 13 BaXKJIMBHUX IMOKA3HUKIB SIKOCTI BOIH, 3Mi-
HU SKOi BIUIMBAIOTh HA HASBHICTH Ti€l a00 iHIIOT ixTiodayHu Ta (GIopu piuKH, KOPMO-
BOi 0a3u puO, MpHUIATHICTH BOAM YIS NMUTHOTO, CLILCHKOTOCIIONAPCHKOTO, TOCIIOAAP-
CBHKO-TIOOYTOBOTO MpH3HAYEeHHS Ta iH. B po0OTi posmisgaeTbes 3MiHa MiHepaizalii B
mexxax Cepennboro J[Hinpa, Ha npukiazni, piuku [Icen B mynkrax: M. Cymu, M. [agsy,
¢. 3anciuisg; Woro mpuToKu — p. Xopoia Oinsg micra Muproponi Hmwkaporo /Hinpa B
TPBOX CTBOpax crocrepesxeHHs: p. [arymers — M. Kpuswnii Pir (1 xm Bume micta), p. [1-
ryneup — M. Kpusuii Pir (1 kM Hikue micta) ta p. [nrynens — c. Cagose (1,2 kM Hix4e
cena). AHaJIi3 SIKOCTI BOJM 332 MiHEepaTi3ali€ero Ta ii CKIaJOBUMH MPOBOIUBCS 3a MEPioJ
2004-2015 pp. Minepaiizawisi — 1ie 3araJlbHUH BMICT Y BOJI MiHEpaJbHUX PEYOBUH
(po3unHeHHX 10HIB, coineil i konoiniB). Ha 90 % minepanizauis — ne cyma anionis (CI,
SO,*, HCO;,) i xarionis (K*, Na", Mg2+ Ca*).

PI‘IKI/I Ilcen, Xopou, Inryneus Bl,Z[plSHﬂ}OTLC}I SIK 33 YMOBAMH TIPHPOTHOTO thop-
MYBaHHsI XIMIYHOTO CKJIaJy BOAM, Y TOMY YHCIHI i M1Hepan13au11 Tax 1 3a rajy3eBuM
HalpaBJeHHsIM IPOMHCIOBHX Ta CUIbCHKOTOCTIONAPCHKUX MIiAMPUEMCTB.

Piuxka IIcen — TpanckopmorHa. bepe nmodarok B Mexax [IpoXopoBCcbEKoro paiioHy
Binropozncekoi obmacti (Pocis) i mpotikae mo TepuTopii YkpaiHu B Mekax IBOX oOiac-
teit: Cymcpkoi Ta [lonraBcrkoi; p. Xoporn (mpaBa mpurtoka [Icima) mpoTikae Takox B Me-
xax Cymcekoi Ta [TonTaBcekoi obmactelt, ane XiMigHMH ckiiax ii Box BiZ[piSH}IGTLCﬂ BIJ
Box p. Ilcen minBuieHUM BMicTOM Cyﬂb(baTlB HanHO Ta 3arajbHOI0 M1Hepan13aulero
Tax, cepenHpoOaraTopiuHi 3Ha4eHHsI MiHepaJi3auii B cTBopax Ha piuni [1cern BinnoBigHO
cxnanu: M. Cymu — 669 mr/nm?®; m. Tajgsia — 757 mr/am3; ¢.3anciust — 707 mr/am®. Mi-
Hepadizamis 3a nepiog 2004—2015 pp. Ourst myHKTY p. Xopoia — M. Mupropos TopiBHIOE
892 mr/nm>. 3a xiMiuHMM cKiIamoM 3a Gopmynoro Kypiosa Boma p. Ilcen B Mekax Beix
CTBOPIB XapaKTEPHU3YETHCS SIK XIJIOPUIHO-TiAPOKapOOHATHO-HATPIE€BO-KANBIIIEBA, Y TOH
4ac, SIK y p. X0OpoJI BOJia HAJISKHUTH JI0 XJIOPUIHO-T1IpoKkapOOHATHOTO Kilacy (3a nepeBa-
JKaIOUMMH aHIOHAMH) Ta KaJIbIII€BO-HATPIE€BOT IPYIH (3a MEPEBAKAIOYMMH KaTiOHAMH ).

Piuka Inrynens nporikae Teputopiero KipoBorpaacekoi Ta J[HinponeTpoBcbkoi
obnacreil YkpaiHu, B MOHM331 — B Meax MmuKkonaiBchkoi Ta XepcoHChKOI 00acTei.
SxicTh BOIM 32 MiHEpPAFHIM CKJIAJIOM CYyTTEBO 3MIHIOETHCS B MeXKax OaceifHy, mo o0y-
MOBJICHO TIPOMMBAHHSAM pyciia Boforo KapauyHIBCHKOro BOZOCXOBHIIA Ta BOAAMH II0-
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oynosaHoro kanaiy JlHinpo-Iarysnens. Takoxk cniJ BiA3HAYUTH 3HAYHUN BILUIUB MicTa
Kpusnit Pir Ha 3MiHy SKOCTI BOAM 3a COJBOBHM CKJIajoM. /lo MicTa cepeaHbopiuHa
KOHIICHTpAIlisl MiHEpai3allil 3a mepioj] CIIOCTepexKEHHs cTaHoBUIA 879 Mr/nm®, uepes
1 k™ micist — 1582 mr/mm3, o Mmaiike BaBidi Buime. ITicis po3BeIeHHS BUCOKOMiHepa-
J30BaHUX MIAXTHUX BOJ, IO CKUAAIOTHCS MPOMHCIIOBUMH IIINPUEMCTBAMH B PIUKY,
y HIKHIN Teuil [HrynbLs, nodnusy cena CajoBe, cepeiHbo OararopiuyHe 3HauYeHHS Mi-
Hepati3allii € HalHKIMM Cepel] YCiX MyHKTIB crocTepeskeHHs — 353 mr/mam’. Takoxk
3MIHIOETBCS 1 AKICTh BOIM 3a TOJOBHMMH ioHamu. Tak, 3a ¢opmynoro Kyprosa Boaa
BIZMOBITHO XapakTepusyeTbes sk: y M. Kpusnit Pir (1 kM Bume Micra) — xmopun-
HO-CYITb(haTHO-KaJIbIIi€BO-MarHieBo-HaTpieBa; B M. Kpupnit Pir (1 kM Hmx4e MicTa) —
cynb(haTHO-XJIOpHUAHO-MarHieBo-HaTpieBa; Oinsg c¢. Cagose (1,2 KM HIDKYE cela) — XJI0-
PHUIHO-T1IpOKapOOHATHO-MarHi€BO-KalIbIli€Ba.

KitrouoBi crioBa: MiHepaisailisi, aHIOHH, KaTiOHH, SIKICTh BOJIU, TPAHUYHO JIOIY-
CTHMa KOHIICHTpALIis

AHaJi3 ocTaHHIX JOCTiMKeHb i myOmikamii. XiMidHOMY CKJIaay BOIH
gk camoro Cepeanboro Ta Hmwxkuporo [Hinpa, Tak i 10ro npuToK, MpUCBIYCHO
Oararo poOiT. Y meprry uepry ciin 3a3Hauntd podotu B.K. Ximpuerchkoro,
B.M. Tumuenka, M.I. Pomacst [1-3], B SIKHX Hala€eThCsl aHAJ3 3MiH TipOXi-
MIYHHX TIOKa3HUKIB AKOCTi Box Oaceiiny JlHinpa, eKoNoriyHa oIiHKa CTaHy BOJ.

CrocoBHO p. lHTrYH€1B, TO HOCTAaTHHO TIOBHA XapaKTEPUCTUKA T1APOXiMid-
HOTO PEXUMY HaJla€Thcs B podoTax [4—6]. HaliOubin noBHa iH(OPMAILiS 10 SIKO-
CcTi Boau p. Xopo:n npuBeaeHa B poooTi JIo30BiLbKoro [7], A€ aHami3yeThCst 3MiHa
MiHepaJti3ailii Boju Ta ii ckiaioBux 3a mepion 1939-2002 pp., a Takox B crarTi [8].

IMocTranoBka 3aBaanHHs. MeTor0 JaHO1 pOOOTH SBIAETHCA XapaKTepUC-
THKa MIHEpaJbHOTO ckiany Boau pidok Cepennboro Ta Huxuporo Jlninpa (Ha
npukiani pivok [lcen, Xopon i [arynens) Ta ananis 3MiH MiHepamizaii i ii ckia-
noBux 3a nepion 2004-2015 pp.

Metoan pociimkennsi. s BUSBICHHS Ta BCTaHOBJICHHS OCHOBHHX
3aKOHOMIpPHOCTEH 3MiHM MIHEPaJIbHOTO CKIaay BoAu pidok CepeaHporo Ta
Hwxuporo [uinpa (na npuknaai pidok Ilcen, Xopo:n i [arynens) Oyio 3acto-
COBaHO MAaTEeMAaTHKO-CTaTHCTUYHUM aHalli3 3 BHUKOPHCTAaHHAM CTaHAapTHUX
o0uucmoBaNbHUX Tporpam Excel.

Bynu BukopucTaHi JaHi COCTEPEKEHb Ha CTalliOHAPHUX T1APOXiMIYHUX
nocrax y cucremi Jepxkrinpomerciyx6u 3a mepiox 2004-2015 pp. Anani3
BOOM OyB TMPOBENCHHMI 32 HACTYMHHUMH MOKAa3HHKAMHU:BMICT TOJIOBHHX 10HIB
(xarionis: Ca*', Mg, Na'; anionis: HCO,", SO *, CI'), 3aranbna Minepaniza-
1ist Boau (Mr/mam?).

Takox Oynm 3actocoBaHi rpadiuHi MeTOAW I MOOYAyBaHHS IIEJIO-
CTKOBMX HOMOTpaM Ta rpadikiB 3MiHM NapameTpiB sKocTi Bomu y vaci. s
XapaKTEePUCTHKH MiHEpaJILHOTO CKiaay Boau y OaceiiHax pivok Ilcen, Xopon
ta [Hryneus Oyna Bukopuctana EkornoriyHa omiHKa SIKOCTi BOAHM 33 KpUTEpiEM
MiHepamizaii [9].
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Pesyabratn gociimkens Ta ix odropopenHsi. bacelinu Bcix mocii-
JDKyBaHUX PIYOK B TOM UM 1HIIIM Mipi MOTEpHarOTh BiJ TEXHOTEHHOTO HaBaH-
taxkeHHst. Ha Ilcni y Mexax Ykpainu ctBopeHo Onu3bko 10 HEBETHMKHX BOIO-
cxoBulll. binemricts riapoBysniB y cBoemy cknaai Marote I EC. Baceiin p. Ilcen
B Mexkax Cymcbkoi Ta [lontaBcbkoi oOmacteli BiiuyBae 3HAYHE aHTPOIIOTCHHE
HaBaHTa)XEHHsI 32 PaXyHOK PO3BUHEHOI MPOMUCIIOBOCTI, TPAHCIIOPTHOTO, Cijlb-
CBKOTOCIIOJAPCHKOTO KOMILIEKCIB, 3aCTapilInX MEpeX BOAONOCTaYaHHs Ta BOJO-
BiJIBEZICHHS B BEJIMKUX MICTaX Ta BiJICYTHOCTI KaHAII3aIIHHOT CUCTEMHU B MAJIUX
MicTax Ta ceiuiax. Takok B Mexax 000x oOmacteit B Oaceiini p. [cen 3Ha-
XOIUTBHCS BEJIMKA KiJBKICTh POAOBHIL KOPUCHHUX KomayuH (Oararo HaTOBHUX,
Ha(pTOTa30KOHJICHCATHUX, TA30BHUX 1 Ta30KOHAEHCATHUX PONOBHLI). Y paioHi
Kpemenuynpkoi anoManmii 30cepemkeri 3amacu 3aiizHux pyd. Cepen iHIIUX
KOPHCHUX KomajuH — Topd, 6imodit, OyaiBenbHi MaTepiaiu, MiHepalbHiI BOAN
[10]. ¥ nonu33i [Icen cyaHOIIaBHMIA.

B Oaceiini p. Xopon OCHOBHHMH Taily3siMA TOCIIOAApPCTBA SIBISIOTHCS:
XapyoBa, nepepoOHa MPOMHCIOBOCTI, MAITMHOOYIyBaHHs Ta METan000pooOKa,
JIEpeBOOOPOOHA IPOMHKCIIOBICTh, BUPOOHHUIITBO IIACTMACOBHUX BHPOOIB, JIeTKa
MIPOMHUCIIOBICTD Ta iH. I3 HaceleHNX MyHKTIB Ha ii Oeperax 3HaXOAATHCS MicTa
Xopos i Mupropop [11]. Came TaM 3HaXOUThCS HAMOLIbINA KUTBKICTh IPOMHEC-
JIOBUX, KOMYHAJIbHO-NIOOYTOBHX MiANPUEMCTB, CTiUYHI BOAM SKHX HETaTUBHO
BIUIMBAIOTH Ha SIKICTh BOJU.

[arynens — ocHOBHa BoziHa apTepist Kpubacy, sika nmpuiiMae BUCOKO MiHe-
panizoBaHni Boxu xBocrocxoBuill BAT “TliBnennuii I'3K”, BAT “larynenskuii
I'3K” i craBka-HakonuuyBada 0. CBHCTYHOBA i HEAOCTATHHO OYMIICHI CTidHI
BOIM psAy miampueMmctB. Y Ham yac y Kpusbaci n1o0yBaloThCcs TPH OCHOBHI
MIPOMHUCIIOBI THUIH 3ai3HUX pyA: Oarari pymu, siki 6e3mocepenqHb0 BUKOPUCTO-
BYIOTBCS y METaJyprii, MAarHETUTOBI 1 OKHCIICHI 3aJT113UCTI KBapPLUUTH, SIKi TOTPE-
Oy10Th 30araycHHs.

Po3pisHstoThea piuku i ixTiodayHoro. Y ckiaai puOHOTO HAaceeHHS
[cna Haiuacriiie 3ycTpidaroThes IIyKa, IUTITKA, SUICIb, TOJIOBEHb, B SI3b, YePBO-
HOTIEPKa, JKepeX, BIBCAHKA, iTyCT, MicKap, BycaHb, yKiiesi, ONCTpSHKA, TycTepa,
JISII, TipYak, Kapach, ca3aH, Tojiellb, IIUIOBKA, B’IOH, OKyHb, HOpK, OWYKH,
piame — Oinorniaska, CHHEIb, YEXOHS, COM, MUHb, KOJIIOUKA, CylIaK i HOCaph.
IIcen — naiibinbin 3apubHeHa piuka [lonaTaBebkoi oOnacti. B Hilt BoguThes 10
40 BuIiB puO, TPU UBEPTI SIKMX HAJCKUTH A0 POAMHU KOPOTIOBHX.

Pubne nacenenns npurok Ilcna Gignime. 3 pud B Xopomi nepeBakaro-
YUMU BHJIAMH € BIBCSHKA, Tipyak i 536 [12].

B piuni [Hrynens 3ycTpivaroThes TIONBKA, KPACHOMIBOPKA, TIOTBA, YKJIIEs,
roJI0OBaHb, Kapach, KapI, OKyHb, TapaHb, puOCIb, YeXOHb, KEPEX, cazaH, CyAakK,
IIyKa, JISII, TOJICTON00, cCOM. BU0BHUI CKIlajl 3MEHIIIYEThCS 110 Mipi BiiaieHHS
BiJ rupna BBepX 3a Tevieto [13].
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VYci 3a3Ha4eHi BiAMIHHOCTI IPU3BOAATS 1 10 PI3HUX SKICHUX XapaKTepHuC-
TUK Boau B Oaceiini Cepeanboro Ta Huxnboro [IHinpa.
Po3ramryBanHsI CTBOPIB CIIOCTEPEKEHHST HABEACHO HA PUCYHKY 1.
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Puc. 1. KapTa-cxema po3TanlyBaHHs CTBOPIB CIIOCTepeskeHHs B Mexax Oaceiiny p. Jlninpo
Ha pucynky 2 npencraBieHa 3MiHa MiHepai3allii B Meax CTBOPIB CIIO-

crepexxenHst B Oaceiini p. [lcen. OkpiM rpadikiB 3MiHH MiHepaizalii TaKox
HaBeJIeH] JIiHIKHI JiHil TpeHay Ta iX piBHSIHHS.
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Puc. 2. Yacosnii rpadik 3minu MiHepanisauii B Mexxax cTBopiB Oaceliny p. Ilcea

STk BUIHO, KONMBAHHS MiHEepati3ailii 3HaXOAAThCS B Mexkax: 1o M. Cymu
616,5 mr/am® (2006 p.) — 800,25 mr/am® (2009 p.); mo M. Tagsta 657,2 mr/am?
(2006 p.) — 897,75 mr/mm*® (2014 p.); mo ¢. 3ancimis 639 mr/om® (2010 p.) —
841 mr/am® (2004 p.). ITo ctBopax M. Cymu Ta c¢. 3anciyuis crocTepiraeThes
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He3HayHe 301IbIIeHHs MiHepaizanii y yaci, a B myHkTi M. ['agsu (mounHaroun 3
2010 p.) — HeBIUHHHHA PICT.

3a knacu(ikalieo SKOCTI TOBEPXHEBUX BOJ 3a KPUTEPIEM MiHepaiza-
uii [9], Bomu p. [lcen y mexax Bcix crBopiB 3a mnepiox 2004-2015 pp. Hane-
xatb 10 Il xmacy Ta 2-0i kareropii, To0TO npicHUX omiroraguHHUX (Bix 510 no
1000 mr/mm?). 3a exomoriuHOK KiIacH(IKaIliero — BOIU «IyKe T00pi» 3a cTa-
HOM — «YHCTI» 3a CTyleHeM YuCTOTH (Tadm. 1).

Tabauya 1. Knacugikanis sikocti Boam y 6aceiini p. Ilce
3a KpUTepieM MiHepadizauii 3a cepennimu piuaumu (2004-2015 pp.)

Exonoriyna kiacugikanis

Ne mocty Knac axoeri | Kareropis sikocti 32 CTAHOM 33:;3;;[:;{;1“
M. Cymu I TIpiCcHI 2| omiroraauHHI JyKe 1o0pi YHCTI
M. [agsa I mpicHi 2| omiroranuHHI Iyxe 100pi YHCTI
c. ancimis I npicHi 2| omiroramuHHI Iy)e 1o0pi YHCTI

s ommcy ximiuHoro ckiamy Box p. Ilcem — m. Cymm Oynmo CKiIaaeHo
tdhopmyny Kypmosa. M.I. Kypnos 3ampornonysaB ¢popmyny me B 1921 p. mis
KOMIIAKTHOTO TOaHHs BiJOMOCTe#l Mpo MiHepanbHi BOAW. 1i MIMPOKO BHKO-
PHUCTOBYIOTb 1 I7Is1 OMTUCY XiMIYHOTO COCTaBy MPHUPOIHHUX BOJ.

®opmyna Kyprnosa € nceBgoapodoM (moMuikoBa Jipi0d, Tak SK Onepais
IIEHHSI HE TPOBOAWTHCS), B YHCEIBHUKY SIKOTO 3alMCYIOTh aHIOHHHMHA CKIIaJ
BOZIM B BiICOTKY-MOJIBHOT (hopmi (B %-MOiIb, %-€KB) B TIOPSIAKY 3MEHIICHHS, a
B 3HAMEHHUKY — KaTIOHHUH CKJIaJ B TAKOMY K MOPSAIKY.

Ilepen npoGom cTraBuTHCA npormcHa Oyksa M (MiHepai3ais), AaHi 3aru-
CYIOTBCSI JIO TIEPIIIOTO JIECATKOBOTO 3HAKY (B I/1M?). HaliMeHyBaHHS CKI1a/ly BOIM
BKJTFOUAE aHIOHM 1 KaTiOHM, BMICT SIKUX mepeButtye 25 %-monb (% exB) [14].

YV tabnumi 2 HaBeACHI po3paxoBaHi TaHi Mpo XiMiuHUH ckiayn Box p. [lcen
3a ¢opmynoro Kyprosa.

Tabnuya 2. Ocepenneni nani mpo ximiunuii ckiaag Box p. [cen
3a ¢opmynoro Kypsosa 3a nepiog 2004-2015 pp.

IIynkT ®opmyaa Kypiiosa HaiimenyBanHs XiMiuHOr0o
CIOCTEPeKEHHS CKJIaZy BOIM

. Cymm HCO,54C12550,21 XJIOPUIHO-TiAPOKAPOOHATHO-
Y %7 Ca47Na34Mgl9 HATPi€BO-KANbIli€BA

. Camsa HCO,55CI2550,20 XJIOPHIHO-T1IpOKapOOHATHO-
Lan 76 Ca45Na39Mgl6 HaTpieBO-KalblieBa

c. 3ancims HCO,55Ci2450,21 XJIOPUIHO-T1IpOKapOOHATHO-
: %7 Ca46Na33Mgl8 HaTpPi€BO-KaJIbIIi€BA
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Bignosigao mo ¢opmynu Kypnosa B ctBopi M. Cymu 3a GaratopiuHuii
nepios; BoAa SIBISETHCS XJIOPHIHO-TiAPOKapOOHATHOIO-HATPI-KaJbIi€BOIO 3
minepamizartiero 700 mr/mm? (0,70 t/am3).

B nynkTi p. [lcen — M. ['ags4 3 aHioHIB OUIbII HIX Yy 2 pa3u MO BiAHO-
IICHHIO JIO 1HIIMX aHIOHIB MEPEeBaXKAIOTh TinpokapOoHarHi ioHH (55 %-ekB.).
3 KaTioHiB y OiNbIIIN KUTBKOCTI CIIOCTEPIraloThesl KambllieBi ioHH (45 %-ekB.),
ajie ¥ 10HIB MarHil0 NMPaKTUYHO Taka k BeauunHa (39 %-ekB.). 3a GopmyIor
KypsoBa B Mexkax cTBOpY BOAa XJIOPUAHO-T1IPOKapOOHATHA-HATPIEBO-KAJIbIIi-
€Ba 3 MiHepamizartiero 760 mr/mm? (0,76 t/am3).

Bing c¢. 3amcimis Boga TakoK XJIOPUAHO-TiIpOKapOOHATHA-HATpIE-
BO-KaJbllieBa 3 Minepamizaitiero 740 mr/mm? (0,74 t/am).

B mexax BciX CTBOpiB NMPOBOAMBCS MOPIBHSUIBHUK aHalli3 10HHOTO
cknany skocti Boau p. [Icen 3 puborocnonapcskumu Hopmatusamu (I'JIKpr).
Byno BusiBieHO, 110 32 BMIiCTOM CepeIHIX piYHUX 3HAUYEHb XJIOPHIIB, Mar-
HilO Ta KaJbLil0 IEPEBUILECHHS HOPMATHBIB HE CIIOCTEPIranock. Ajie B Mexax
Bcix cTBOpiB Oyno nepeBumeHHs [JIKpr 3a BmicToM cyibdariB Ta HaTpito
(3a BunsATKOM p. [lcen — M. Cymu), 0 MPEACTABICHO Yy BHUIIISAII METIOCT-
KOBUX HOMOTpaM, Ji¢ Y BEpIIMHAX KyTiB HAaBOJUTHCS PiK CIIOCTEPEKEHHS, a
Ha KoJIaX — 3Ha4CHHs KOHLEHTpauiil y kpaTHocti nepesunienss Hag [JIKpr.
(puc. 3, 4).
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Puc. 3. XapakTepucTHKA 4acOBOI 3MiHU cepeIHbOPIYHUX KOHIeHTpauiii cyab(paris
y Boi p. Icexn (y kpatHocti nepesumenns Hax [IK=100 mr/am®)

Ha pucynky 3 moxa3zaHuii po3mnosiii BMicTy cynbdaris B 6aceiini p. [Iced.
VY ctBopi M. CymH He3Ha4dHE TEepeBHINEHHS Hal HopMatuBoM Oymo B 2013 p.
(100,9 mr/om®), ane Haitbinbmie croctepiranocs B 2004 poi i mopiBHIOBAIIO
1,43 T/IKpr. Haiimenme 3HadenHs cymbdaTiB croctepiramocs B 2007 pomi i
cxiagano 70,9 mr/om3.

3HayeHHs KOHIEHTpalii cynbdariB y Bomi p. Ilcen — M. ['amsau Oynu Ha
mexi [JIKpr mpakTudHO B yCi pOKH, alie MepeBUIIEHHS CIIOCTEPITaTuCs JIHIIe
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B 2011 p. (130,0 mr/am?®), 2012 (128,4 mr/am’) Ta 2013 (142,5 mr/am®) pokax.
Haiimenmmnii Bmict cysbdaris 0yB y 2004 pori — 77,8 mr/om?.
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Puc. 4. llenocTkoBa giarpama 3MiHH cepeIHbOPIYHUX 3HAYEHD i0HIB HATPiIO
B Boi p. IIcen (y kpatHocTi nepeBuinennst Hag [1K)

3a cepenHbopiuHMMHK 3HaueHHsAMH nepeBumieHHs 1K puborocnonap-
CBKOTO IpHU3Ha4YeHHS B Mexax p. [lcen — c. 3ancimns crocrepirajiocs nuiie B
2004 pomi — 1,83 I'/IKpr.

Sk Oy0 3a3HaYeHO BUILE, TIIbKH B Mexax p. Ilcen — m. Cymu, He criocTe-
piranocs nepesuiieHns [JIKpr 3a BmicToM ioHiB Harpito ([Kpr=120 mr/am?).
B nanomy cTBOpi 3HAUCHHS KOHIICHT ALl KonuBamuch Big 42,5 mr/nm® (2011 p.)
10 116,2 mr/mm* (2009 p.)

VY myskri p. Icen — M. lansgu cepenHbOpiuHi KOHLEHTpauii HaTpiro
sminoBanuch Bix 80,2 mr/am® B 2006 p. mo 152,75 mr/nm® B 2014 p. Tlepe-
BumeHass [J[Kpr Oyno Bu3Hadeno smme B octanHi 2014-2015 pp. — B
1,53 Ta 1,34 pasu BianosinHo (puc. 4). CepenHbOpiuHi KOHLEHTpalLii HATpit0
B cTBOpi p. lcen — c. 3ancimst 3miHtoBanuch B Mexax 51,5 mr/am® (2009 p.) —
154,83 mr/nm* (2004 p.). Came B 2004 pori i cocTepiraiocs €IMHe NEPEBU-
[IeHHS HopMaTuBy B 1,55 pasis.

3a pa3oBUMH BUMipaMH KOHLEHTpALiil HaTpito Oyny BUIIMMH 1, HABiTbh, B
ctBopi M. Cymu, B sIKOMY He crioctepiraiiocs nepesuiiess I JIKpr 3a cepenHbo-
piuHnMH noka3HuKamu. HaiiGinbire 3HauenHs Oyso 16.05.2009 p. — 169 mr/am?.
B nynkrax p. Ilcen — m. I'ansa Ta p. [lcen — c. 3ancins MmakcumalbHi 3a mepion
2004-2015 pp. koHueHTpawuii Hatpito Oynu 3adikcoBani BianosiaHo: 9.02.2014 p.
(225 mr/am®) ta 1.10.2004 p. (213 mr/am?).

CepennbopivHi 3Ha4CHHS MiHepanizauii Boau p. Xopoia — M. Mupropon
(0,5 kM BuIIe MicTa) KOJMBAIKCH 3a Tepion crocrepexenns Big 801,3 mr/am?
(2012 p.) 7o 1016 mr/am*® (2009 p.) (puc. 5), ane 3a pa30BHMHU CIOCTEPEKEH-
HSMH Il MEKU KOJIMBaHb 3HA4YHO Impire: Big 587 mr/mm® (25.01.2010 p.) mo
1340 mr/nm* (22.08.2008 p.).
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Puc. 5. lunamika cepelHbOPiYHNX 3HAYEHb MiHepaJi3amil
B MeKaX MYHKTY p. XopoJ — M. Mupropozn (2004-2015 pp.)

3a kpuTepieM MiHepaiizauii 3a Oaratopiunuii mepion (892,24 mr/mmY)
Boga p. Xopod B MicTi Mupropon BiTHOCHUTBCA [0 MPICHOI OJIIrOTaIWHHOL
2-i xareropii sikocTi («100pa — ayke 100pa» 3a cTaHOM abo «UuCTay» K 3a Kia-
COM, TaK 1 KaTeropiero 3a CTyrneHeM 4ucToTH) [9].

3a cepeIHbOPIYHUMH JTAHUMHU SKICTh BOJM TIpEJACTaBiIcHa B TaOmuil 3.
VY 92 % BunaakiB BoAa 3a KpUTEpieM MiHepaiizamii xapakrepusysaiach II kia-
coM Ta 2-010 Kareropiero skocTi. B 2009 porti Minepaitizaitis B CTBOPi p. X0OpoJ1 —
M. Mipropoa mopisuioBana 1016 mr/mm® i Boma BigHOocwiachk a0 II kmacy Ta
3-oi kareropii SIKOCTi, TOOTO HaseKana A0 COIOHYBAaTHX [-Me30TaTMHHUX BOI.

Tabauys 3. Knacugikanis sskocti Boan y 0aceiini p. Xoposa — m. Mupropon
3a KpUTepieM MiHepaJgizauii 3a cepeqHiMU PiYHIMM 3HAYEHHSIMH
(2004-2015 pp.)

Exonoriuna kaacudikamis
Kaac saxocri Kareropis sixocti HosTopiosa-
3a cTyneHeM :
32 CTaHOM Ty HicThb, %
YHCTOTH
11 TIpiCcHI 2 | omiroranuHHi Jy>Kenoopi YHCTI 92
II |comonysari| 3 | B-me3oranuHHi no0pi JIOCUTH YHCTI 8

3a conboBUM ckiaaoM Boja 3a 2004-2015 pp. HanexuTh A0 XJIOPHUI-
HO-TiIp0 KapOOHATHOTO KIAacy (3a TepeBaKaroUNMH aHiOHAMH) Ta KajbIlie-
BO-HATPi€BOI TPyIH (32 MEPeBaKAIOUMMHU KaTiOHAMH ), [0 HATJISITHO TIPE/ICTaB-
neHo y Bursai Gopmynu Kyprnosa:
HCO,51CI2750,22

Na42Ca38Mg20

Bwmict mepeBakarodoro aHioHa — rimpokxapOoHary, B Boai p. Xopoid
3a Tepioj MOCHIPKyBaHHs 3MiHIOBaBcs Bim 229 mr/mm® (25.01.2010) mo
562 mr/om® (26.01.2004), To6TO MiHIMalbHE 3HAYEHHS MEHIIE 332 MaKCH-
MasbHE y 2,45 pazu.

0,89
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BwMicT mepeBakarodoro karioHa — Harpiro, 3MmiHtoBaBcs Big 0,8 mr/om’
(25.01.2010) mo 289 mr/mm* (22.08.2008), 1o mepeBuIiye prubOrocmoaapchke
I'IK B 2,41 pas3u (IIKpr = 120 mr/am?). Cepennst 6araropidHa BeTMYHHA BMICTY
Harpito y Boxi — 125,12 mr/am?, mo Takox Tpoxu Buie 3a [JIKpr.

Konrentparisi cynshatiB y Bomi p. Xopon KoiauBanach Bix 73,5 mr/am®
(23.08.2004) mo 249 wmr/am® (22.08.2008). Cepemrst GarartopidHa BeTHYHHA
BMICTy Cynb(ariB y BOAI TPOXU TEpEBHUILYe PUOOrOCIONapCHKUII HOPMAaTUB
(TIKpr = 100 mr/am?) i mopieatoe 132,38 mr/am?, 1110 103BOJISIE BiJHECTH BOIY 10
4-i xareropii IKOCTi, TOOTO «3aJI0BUTbHA» 32 KJIACOM 1 KaTETOPIEr0 32 CTAHOM BOJI,
a00 «3a0py/IHEeHa» 3a KJIACOM — «C1a0KO 3a0py/IHEHa» 3a KATETOPIE0 3a CTYIICHEM
YHCTOTH (32 KpUTEpieM 3a0pyTHEHHS KOMIIOHEHTAMH COJTLOBOTO CKiaay) [9].

Bwmict xmopuniB y Boai 3miHtoBaBcs Bin 44,3 mr/mm® (07.04.2008) no
294 mr/mm? (20.11.2005). Cepenne Gararopiute 3HaAYEHHS KOHIEHTPAIIiT XJT0-
puniB B Bomi Xopoiy — 121,18 mr/am®, To6to Boma 3a mepiog 2004-2015 pp.
BiZTHOCHJIACh, SIK 1 cynbdarH, 10 4-0i kareropii sikocti Bonu. [lepeBuiieHs HOp-
MmaruBy He crioctepiraigocsk ([IKpr = 300 mr/mm?).

AMIUTITYIa KOJIMBaHb MarHiroo y Boxi p. Xopoa Oyna B Mexax 5,8 mr/am?
(01.05.2004) — 99,7 mr/am® (26.01.2004), ipu puborocnogapcrKoMy HOpMa-
tuBy y 40 mr/am’. CepenHboapuMeTHUHE 3HAYCHHS I[bOIO KOMIIOHEHTY 3a
BECh MEPiOJT TOCIIKEHHST CTAaHOBUTE 31,84 Mr/am?>.

Bwmict y Boai Xopoity i0HIB KaJblit0 3MiHIOBABCS B 3HAYHUX MEXax: Bij
42,5 mr/am® (07.04.2008) 10 156 mr/am* (17.01.2006), ane nepesurtiens I'JIKpr
He crnioctepiranock (180 mr/mm? ).

Sk Bke 3a3HaYAIOCh, MiHEpai3allis BOAU B p. [Hrynenpb 3alekuTh HE
TIJIBKU BiJl MIPUPOJHUX YMHHUKIB, aje W BijJl 3HAYHOTO aHTPOIIOTEHHOTO BTPY-
yaHHs. Ha MiHepanbHUii CKiaj] BIUIMBAIOTH 3BOPOTHI BOJY TiPHUYOPYAHUX, Tip-
HUYHO-30araqyBanbHuX HianpuemctB Kprusdacy, a Tako)k OCHOBHUX MPUTOK.

I'padik 3MiHU cepenHBOPIYHMX 3HAYEHb MiHepati3amii Boau p. [Hrymens
MpeACTaBIeHU Ha PUCYHKY 6. BHIHO, 1110 KOJIMBaHHS KOHLIEHTpAIil BUIIE Ta
Hwk4e micra Kpuuii Pir maiixke cHHXpOHHI.

CepenubopiuHi KoHIeHTpamii MiHepamizanii B 1 km Bumie Kpusoro
Pory 3mintoBanuch Big 667,4 mr/mm® (2014 p.) mo 1033 mr/am® (2004 p.),
T06TO He mepesurnyBanud 1000 Mr/aM® 1 Hamekaaw A0 MPICHAX OJNITOTATHH-
HUX, okpim 2004 poky [9]. Toxi Bona Oyna coioHyBara B-mMe3oraiivaHa. Yepes
1 KM micis MicTa KOHIEHTpaIlil 30UTBIIMINCE 1 Ha TPOTS31 BChOrO Yacy Oynau
sutumu 32 1000 mr/am®. Boun 3sminoBamuch B Mexax 1092 mr/am® (2014 p.) —
2090 mr/mm® (2004 p.) i Boma 3a KpUTepieM MiHepasizallii XapakTepu3yBaiach
SIK COJIOHyBata J-me3oranuunaa. Boga B ctBopi p. [arynens — ¢. Cagose (1,2 km
HWOKYE Cea) 3a KpUTepieM MiHepaii3allii BIIHOCUTHCS 10 MPICHUX TilOoraanH-
uux (Menrre 500 Mr/am?) i 3HaYeHHS KOMUBAOTHCs Big 333 mr/am® (2004 p.) 1o
366 mr/mm* (2013 p.).
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Puc. 6. 3mina cepennbopiuHNX 3HAYEHb MiHepaJizauii Boau
B Oaceiini p. Iuryiens (2004-2015 pp.)

VY mexax ctBopy p. Inryneus — M. Kpusnii Pir (1 kM Bumie micra) Boaa
3a ¢opmynoro KypioBa OLiHIOETECS SK XJIOPHUIHO-CYIb(aTHO-KaIbLi€EBO-Mar-
Hi€BO-HATpi€Ba 3 3aranbHOI0 MiHepauizauieo 0,88 r/am’; B myHkti p. IHry-
neup — M. Kpusuit Pir (1 kM HIk4e MicTa) — SIK Cynb(aTHO-XJIOPHIHO-Mar-
Hi€BO-HATpi€Ba 3 3arajgbHOK MiHepamizamiero 1,56 r/mm’; B Mexax cTBOpY
p. Iarymens — c. CagoBe — SIK XJIOPUAHO-T1IPOKapOOHATHO-MArHi€BO-KabLIi€-
BOIO 3 MiHepauizaiiero 0,35 r/nm? (tab. 4).

Tabnuya 4. OcepenneHi 3a nepiox 2004-2015 pp. aani npo xiMiuHmii ckiIan
BoA p. Iarynens 3a ¢popmysioro Kypiosa

Ilynkr ®opmyaa Kvpiosa HaiimenyBanHs
CrocTepe;KeHHsI PMy. yp XiMiYHOT0 CKJIay BOIM

E/Il. 1I<<1\£) P;ipgepl\zcm) o S0,43CI34HCO,23 XJ'IOpI/I,HHO-CyJIB(I)aTHO-.KaJIBIIiCBO-
Na40Mg31Ca29 MarHieBo-HaTpieBa

M. Kpuenti Pir CI5650,30HCO, 14 , ,

(1 xM HIDKYE MicTa) 15 " NadOMe2]Cadd cyab(haTHO-XJIOPUAHO-MArHI€EBO-HATpieBa

a 227Ca

¢. Canose HCO,55CI2550,20 i

(1.2 kM HIDKYE cena) 035 €0,55C12550, XJIOPHIHO-TipOKapboRaTHO-
Ca49Mg35Nal6 MarHi€eBoO-Kajblli€Ba

Ha nemoctkoBux HOMorpamax (puc. 7—10) HaBeaeHHW pO3MOINT THX
napamMeTpiB COIBOBOTO CKJIATy BOIH, KOHIIEHTpaLil skuX nepesulyoTs [ JIKpr.
Ha nomorpamax BigcyTHili myHKT c. Ca/loBe, OCKIIBKH 30BCIM HE CIOcTepira-
JIOCh TIEPEBUILICHHSI HOPMATHUBIB 110 )KOAHOMY 3 KOMIIOHEHTIB.

B ctBopi p. Inryneus — M. Kpuswuii Pir (1 xm Bume micra) ionn Cl- 3mi-
HIOBAJIKNCH 3a Oararopiunuii mepiox Big 115 mr/am® (2014 p.) mo 202 mr/am?
(2007 p.), TOOTO MEpEeBUINEHb, HOPMATUBY HE CIIOCTEPIralioch. 3a Pa30BUMH

256



BodHi Giopecypcu ma axkeakynomypa

BUMipaMHu OyiaM BHU3HAYeHi HACTYITHI MiHIMallbHI Ta MaKCUMaJbHI 3HAYCHHS:
46,2 mr/am? (06.02.2007 p.) — 600 mr/am® (12.03.2007 p.) BigmosigHOo. Makcu-
MaJbHa KOHIIeHTpais ckianae 2 [JIKpr.

20

2

LR

Xla 2005

Al 2006 soenes B Pir-gime sicta
2013 @ 2007 I PIT-HICRS MLCT S
2012 il FAkp

2011 2009
2000

Puc. 7. Po3nogin xjaopuiis B Me:xax cTBopiB p. Inryiaeus — m. Kpusuii Pir
(Buute Ta HUXKYe MicTa) (y kparHocTi nepesuinenns Haa [JIK) ([IKpr=300 mr/am®)

3MiHa cepeAHbOPIYHMX 3HaYeHb CcynbdariB B Mexxax KpuBoro Pory HaBe-
JIeHAa Ha PUCYHKY 8.

2005

G

------ kpeErdt Pir-gimme aicta
013 2007 = kpimidi PIT-JO0KTS MICT
—TIkpr

p.d N TR

Ml e

210

Puc. 8. Po3nonia cynsdartiB B Mexax cTBopis p. Inryaens — m. Kpusuii Pir
(Buie Ta HIzK4e MicTa) (y kpatHocTi nepesumennsi Hax [JIK) (CIKpr= 100 mr/nm?®)

V¥ crtBopi p. larynens — M. Kpuswnit Pir (1 kM HIpK4Ye mMicTa) MeXi KOJU-
BaHb KOHIIEHTpAILi# cKiianu: cepeaubopidni 297 mr/am® (2014 p.) — 653 mr/am®
(2007 p.); pasosi: 55 mr/am® (15.07.2008 p.) — 1040 mr/am?® (06.06.2007 p.).
Ocranne 3nHaueHHs nepesurntye [ JIKpr y 3,47 pazis. binsg c. Camose cepen-
HBOPIYHI KOHIEHTPAIIT XJIOPHIIB 3MiHIOBaIHCh Bix 35,6 mr/am® (2004 p.) mo
47,6 mr/om?® (2013 p.); pasosi — Bix 28,0 mr/am® (04.08.2004 p.) no 50,6 mr/mm?
(16.01.2013 p.).
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Konnentpanuii SO, 3HauHO nepesumlyioth puborocnonapcbke IJIK:
Buuie cTBopy B 2,17 (2014 p.) — 3,6 (2004 p.) pasis, HIXYE CTBOPY — B 2,73
(2006 p.) — 5,53 (2004 p.) pasziB. Cepen pa3oBHX BHMIpiB MaKCHMaJbHe
MEPEBUIIICHHS Y BEPXHbOMY CTBOpi ckiamae 8,65 [IKpr (12.03.2007 p.);
y muxHbOMY — 17,68 I'IKpr (17.01.2005 p.). CepenHbopiuHi KOHIICHTpA-
wii cynmegaris 6inas ¢. Camose 3miHiOOTECS Bix 45,05 mr/am® (2005 p.) mo
52,6 mr/am® (2013 p.); pasosi — Bix 38,9 mr/mm? (04.04.2004 p.) 1o 56,8 mr/am?
(12.01.2006 p.).

3MiHa KOHIIEHTpAIlii 10HIB MarHiro 3a JOCIIPKyBaHHUN TIepio]] HaBeCHA
Ha pucyHKy 9. Bume micta Kpusuii Pir cnoctepiraerbest epeBHUILEHHST HOP-
MaTHBY SKOCTiI Boau puborocnonapebkoro npusHadens (I[Kp = 40 mr/nm®)
B yci poku, 3a BukmoueHHsIM 2009-2010 pp. Haii6inbii noka3HUKH TepeBH-
IICHHS HOpMaTuBy crioctepiranuck y 2004 ta 2006 pokax (B 1,78 ta 1,77 pasis
BiJMOBiAHO). 3 Pa30BUX BUMIpIB MakcHUMallbHE 3HAYE€HHS MarHilo JOPiBHIOE
5,13 THKpr (09.03.2006 p.).

2013

el

------ Fprmwrrt Pir-pinmme scra
13 2007 — kil PIr-resie sceTa

— [k

2012 2HE

Trll 2009

il

Puc. 9. Poznogin ioHiB MarHii B Me:kax cTBopiB p. Inrynens — m. Kpusnii Pir
(Bume Ta HizK4e Micra) (y kparnocri nepesuuiennst Hax [JIK) (TIKpr=40 mr/am®)

CepenrbobaraTopiuHa KOHIICHTpAIliS BHIIE MicTa CTAHOBHUTH 52,16 mr/mm?
Ta 86,78 mr/nm* — Hikue Kpusoro Pory, 1o Bianoiawo B 1,3 Ta 2,17 pasis Ginbiie
3a HOpMaruB. B cTBOpi HIKUE MicTa 3a CepeTHLOPIYHIMH JAHUMH [IEPEBUIICHHS
cxinagamu 1,45 I71Kpr (2010 p.) — 4,82 I[JIKpr (2004 p.). MakcumanbHe mepe-
BuIlleHHsT HOopMatuBy nocsrano 9,4 TJIKpr B 01.07.2004 p. Cepen Bcix BuMi-
pIOBaHb KOHIIEHTpAIlii MarHifo B Mexax c¢. CajoBe KojauBaiuch Bif 17,3 mr/mm?
(12.01.2004 p.) mo 24,6 mr/am® (04.10.2006 p.).

3 Homorpamu (puc. 10) BUAHO, MO 3a CEPEAHHOPIYHUMH KOHLIEHTpa-
[isSIMH 10HIB HATpilo B MyHKTI crioctepekeHHs p. [Hrymens — m. Kpuswmii Pir
(Buie micta) pudorocnonapcebki Hopmartuss (120 mr/nm?) Oynu niepeBuILeH] B
2004-2005, 2007-2009 ta 2012 pokax.
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Rl
seeses hopimuigt Par-simme pacta
2007 — kit Par-iocane et
— Tk

TS

2kl 2009
2000

Puc. 10. Po3noain ioHiB HaTpilo B Mexkax cTBopiB p. Inrynens — m. Kpusnii Pir
(Buie Ta HIzK4e MicTa) (y kparaocti nepesumenns Hax [JIK) (TIKpr=120 mr/am3)

Haii6ineme 3nadenns cknaio 1,55 IJIKpr (2008 p.). Huxue crBopy HOp-
MaruBu Oynu mepeBuiieHi B 1,41 (2013 p.) — 3,65 (2005 p.) pa3iB i Tinbku B
2014 poui xoHeHTpauis Harpito Oyna B Mexkax [JIKpr. MakcuMansHe 3Ha4eHHS
ioniB Na* cnocrepiranocs 11.10.2005 p. — 894 mr/nm’. BHu3 3a Tediero BMicCT
Hatpito B BoAi p. [Hrynens 3Ha4HO 3MeHIIyeThes 1 Oins ¢. CamoBe KOJIMBAETHCS
Bix 8,3 mr/am® (04.08.2004 p.) no 32,8 mr/mm* (04.01.2007 p.).

BucHoBku. 3a pesynpraTamMu OpOBEAEHOI POOOTH, MOXKHA 3pOOUTH
HACTYTHI BUCHOBKH:

1. YV Oaceiini Ilcna 3aranpHa MiHepaiizamisi 3pocTae y yaci B Mexax
TPBHOX CTBOPIB AocaimkeHHs — M. Cymu, M. ['agsy, c. 3ancinus, ane HailOinbIe
B myHKTi M. 'aasu. 3a nmepeBakalouMu aHIOHaMHU BOJIA XJIOPUAHO-TiApOKap-
OoHaTHa, 3a MepeBaKalOUMMHU KaTiOHAaMH — HaTpPi€BO-KaJlblLli€Ba HAa MPOTA3i
Mepiofy CHOCTEpeKeHHA. 3a CepelHIMU PIYHUMH KOHICHTPALisIMH XJIOPH-
JliB, MarHit0 Ta KaJIbIII0 NEPEBUIICHHS pUOOTOCIOAAPCHKUX HOPMATUBIB HE
CIIOCTEPIrasnoch.

2. Bona p. Inryneus BrcokoMiHepati3oBaHa BHACHiOK 3a0pyaHeHHS ii
npomuciaoBuMH mignpuemctBamu Kpusbacy. Cepeanbobaratopiuni 3HaYeHHS
3arajibHOi MiHepali3alii Ta KOHIEHTpalii TOJTOBHUX 10HIB CYTTEBO 3pOCTAIOTh
micng M. Kpuswuii Pir Ha BimMiHy Bix cTBOpy 3a 1 KM 1o micta: B 3 pasu 3a
BMICTOM XJIOpHUiB, B 1,31 pa3iB 3a BMicTOM cynb(daTi, B 2,35 pasiB 3a BMicToM
ioHIB Harpilo, B 1,8 pasiB 3a MiHepaiizalieo. 3araqoM, 3a mepioa crocrepe-
JKCHHS 111 TOKa3HUKH 3MEHINYIOThCS Yy yaci. Halikpalii noka3HUKH SKOCTi BOAN
Bi/I3Ha4YarOThCs B Mexax c. CajoBe, Ji¢ KOHIIGHTpaIll MiHepai3allii, roiIoB-
HUX 10HIB KOAHOTO pa3y He nepeBuinyBanu 1K 115t 06’ exTiB puborocmonap-
CbKOro mpu3HayeHHs. Lle 3milicHIOEThCS 32 paxXyHOK MOMYycKiB Boau 3 Kapauy-
HIBCHKOTO BOAOCXOBHIIA BIIPOAOBK BCHOTO MOJMBHOTO Mepiofny (3 KBIiTHA MO
ceprensb) [15].
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ANALYSIS OF CHANGES
INTHE CHEMICAL COMPOSITION OF WATER
IN THE BASIN OF THE MIDDLE AND LOWER DNIEPER
(ON THE EXAMPLE OF THE RIVERS PSEL,
KHOROL AND INGULETS)

Romanchuk M. Ye. — Candidate of Geographical Sciences, Associate Professor,
Dovhopolyi M.M. — Master,
Kabak 1.S. — Master,
Pisotskyi Ye.S. — Master,
Odessa State Ecological University,
mromanchuk67@gmail.com, ihorkabak@gmail.com,
evgeniypisotskiy@gmail.com

Mineralization is one of the important indicators of water quality, which affects
the presence of a particular ichthyofauna and flora of the river, the forage base of fish,
the suitability of water for drinking, agricultural, domestic and other purposes. The
paper considers the altered mineralization within the Middle Dnieper, for example, the
river Psel in the points: Sumy, Gadyach, Zapsillya, its tributaries — the river Khorol
near the city of Myrhorod, and the Lower Dnieper in three created observations — the
river Ingulets — m. Kryvyi Rih (1 km above the city), Ingulets — m. Kryvyi Rih (1 km
below the city) and the river Ingulets-Sadove (1.2 km below the village). Analysis
of water quality by mineralization and its components was conducted for the period
2004-2015. Mineralization is the total content of minerals in water (dissolved ions, salts
and colloids). 90% mineralization is the sum of anions (CI,, SO,>, HCO,) and cations
(K*,Na*, Mg?*, Ca?").

The rivers Psel, Khorol, Ingulets differ both in terms of the natural formation
of the chemical composition of water, including mineralization, and in the sectoral
direction of industrial and agricultural enterprises.

The Psel River is cross-border. It originates within the Prokhorov district of
the Belgorod region (Russia) and flows through the territory of Ukraine within two
regions: Sumy and Poltava; The Khorol River (a right tributary of the Psel River) also
flows within the Sumy and Poltava regions, but the chemical composition of its waters
differs from the waters of the Psel River by its high content of sulfates, sodium and
total mineralization. Thus, the average long-term values of mineralization in the areas
on the river Psel, respectively, were: Sumy — 669 mg/dm3; Gadyach — 757 mg/dm?;
Zapsillya village — 707 mg/dm®.Mineralization for the period 2004-2015 near the point
of the Khorol River — Myrhorod is equal to 892 mg/dm®. According to the chemical
composition according to the formula Kurlov water of the river Psel within all lines
is characterized as chloride-hydrocarbonate-sodium-calcium, while in the river Khorol
water belongs to the chloride-hydrocarbonate class (according to the predominant
anions) and calcium-sodium group (by predominant cations).

The Ingulets River flows through the territory of Kirovohrad and
Dnipropetrovsk regions of Ukraine, in the lower reaches — along the Black Sea
lowlands within the Mykolayiv and Kherson regions. The quality of water in terms
of mineral composition varies considerably within the basin, which is due to the
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washing of the riverbed by the waters of the Karachunovsky Reservoir and the
waters of the constructed Dnieper-Ingulets canal. The average annual concentration
of mineralization in the city during the observation period was 879 mg/dm?, 1 km
later — 1582 mg/dm?, which is almost twice as high. After the dilution of highly
mineralized mine waters discharged by industrial enterprises into the river, in the
lower reaches of the Ingulets, near the village of Sadovoe, the average long-term
value of mineralization is the lowest among all observation points — 353 mg/dm?. The
water quality of the main ions also changes. Thus, according to the formula Kurlov
water is accordingly characterizedas: Kryvyi Rih (1 km above the city) — chloride-
sulfate-calcium-magnesium-sodium; Kryvyi Rih (1 km below the city) — sulfate-
chloride-magnesium-sodium; Sadove village (1.2 km below the village) — chloride-
hydrocarbonate-magnesium-calcium.

Keywords: mineralization, anions, cations, water quality, maximum allowable
concentration.
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