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EKOJIOI'TYHA AKICTb NIPUPOJHUX BO/J| 3 MICBKHUX /IVKEPEJI M. XAPKOBA

Merta. Or11iHKa €KOJIOTI9HOI SKOCTI [DKEpEeTbHUX Boa MicTa XapkoBa. Metoau. [lonpoBi, aTOMHO-
abcopOIifiHOI CIIeKTPO(hOTOMETPIi, aHAIITUYHI METOAU JOCIIHKEHHS MOKA3HUKIB AKOCTi Boau. Pe3yabTaTH.
3pa3ku MPUPOTHUX BOJ MPOAHAII30BAHO 32 TAKUMU IOKA3HWKaMU: pH, €IeKTpHIHUI MOTEHINaN, BMICT
HITpPATIB, XJIOPHIIB, aMiaKy, IPO30PiCTh, MyTHICTh, & TAKOX >KOPCTKICTh BOAM. HaiiBuii 3Ha4eHHS BMiC-
Ty HITPATiB, HITPUTIB, a TAKOK PIBEHb JYKHOCTI i JKOPCTKOCTI BUSBICHO B MP00ax 3 XO0JIOIHOTIPCHKOTO
mokepena (mkepenno y napky «tOHicTe»). Y Bogi 3 JKyKoBChKOIO JpKepesa BHUSABICHO BMICTY XJIOPHIIB B
MBTOpa pa3y BUIIMKA 3a TOKA3HUKH y BOJII 3 1HIIMX JpKEepes BOAM MicTa. Y Boji 3 mkepena [ mubokwmit Sp
BUSIBJIICHO HAMOIBII HU3bKY MiHepai3allilo BoJ, a y Boai 3 kepena Capkul SIp — HallBUILy 3 AOCITI-
JOKYBaHUX 3pa3KiB BOAM 3 IPUPOJIHMX JKEped XapkoBa. 3HAYCHHS PiBHsI dKOPCTKOCTI BOJHM B yCiX 3pas-
Kax, oKpiM JKyKOBCBEKOTO JKeperna, BKa3yloTh Ha IMEPEBHINEHHS HOPMATHBHOTO 3Ha4eHHS y 2-3 pasm.
[IpoTe yci mOKa3HUKH, OKPIM MMOKA3HUKA )KOPCTKOCTI HE € HEOS3MEYHUMH IS IIOJUHH, 00 ITepeBUIEeHb
I'/IK 3a Humu He BUsABICHO. Pe3ynbraTtu qociimkeHs 3pa3kiB Boau 3 mkepena Capxkun fp ta mxepena B
napky FOHicTh (mxepeno XomogHoroperka) y 2019 pori mopiBHSHO 3 pe3yibTaTaMy aHAJIOTI9HOTO JI0C-
mimpkeHHs, mposeneHoro B 2015 pori. Capxua Sp iHACKC ®KOPCTKOCTI 301UMbIUBCS B 3,4 pa3u, a B BUOIpIIi
3 mkepena B napky "FOHicTs" (Jukepeno XonoaHOTOpChKa) Maiike B 6 pasiB. BucHoBku. Buznadeno, mo
Ha TepuTopii M. XapkiB Boga 3 JKykoBcbkoro jkepena y KuiBchbkoMy paiioHi, IOBHICTIO MPHUAATHA 0
CITO’KMBaHHA, aJDKe i XIMIYHHH CKJIaJ y MIOBHIM Mipi BiATIOBiTa€e caHITApHUM HOpPMaM, SIKi 3aCTOCOBYIOTh-
Cs JI0 TMUTHHUX JpKepesibHUX BoJ. JKOpCTKicTh MUTHUX BOJ, ne € nepesumieHHs ['JIK, Moxe HeraTMBHO
BIUIMBATH Ha 3J0POB’S JIIOAMHM. J[JIs 1HIIUX JDKEPES PEKOMEHIYEThCS TPOBECTH MOJIECPHI3AII0 MiCIlb
BiIOOPY BOAM IJIsl HacelleHHs. PEKOHCTPYIOBaTH CHUCTEMY BOJOMIPOBOIIB JUTS TOAadi BOAM 3 JDKEpel, a
TaK0X BBECTH JOAATKOBI €TalH iX OYMCTKH Ha MUISIXY JI0 CIIOKHUBaYa.

Karouogi ciioBa: Bojgo3a0e3nedyeH s, SKIiCTh JPKEPEIbHUX BOJI, MPUPOJIHI JHKEpesa, MPUPOJIHI pe-
CYPCH, BOJIOKOPUCTYBaHHS
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ECOLOGICAL QUALITY OF NATURAL WATERS FROM URBAN SPRINGS OF KHARKIV

Purpose. Estimation of ecological safety of spring waters of the city of Kharkiv. Methods. Field research,
atomic absorption spectrophotometry, analytical methods for studying water quality indicators. Results. Natural
water samples were analyzed on the following parameters: pH, electrical potential, nitrate content, chlorides,
ammonia, transparency, turbidity, and water hardness. The highest values of the content of nitrates, nitrites, as well
as the level of alkalinity and rigidity were found in a sample from the Kholodnogorsk spring. In the water from the
Zhukovsky spring the high content of chlorides is found, which is one and a half times higher than the concentration
in water from other city springs. In the water from the Glyboky Yar spring the lowest mineralization of water was
detected, and in the water from the Sarzhin Yar spring - the highest of the studied samples of water from the natural
springs of Kharkiv. However, all identified pollutant concentrations except for the rigidity index is not dangerous for
a person, because they are not exceeded by the MAC. The results of research on water samples from the Sarzhin Yar
spring and from the spring in Yunost park (Kholodnogorsk source) in 2019, compared to the results of a similar
study conducted in 2015. It was determined that in the water from the Sarzhin Yar spring the rigidity index
increased 3.4 times, and in the sample from the spring in Yunost park (Kholodnogorsk spring) almost 6 times.
Conclusions. It is determined that in the territory of the city of Kharkiv, water from the Zhukovskii spring in the
Kyivskiy district is fully suitable for consumption, because its chemical composition is fully in line with the sanitary
norms that apply to drinking spring waters. The value of the level of hardness of water in all samples, except
Zhukovsky spring, indicate that the normative value exceeds 2-3 times. The rigidity of drinking water that exceeds
the MAC may adversely affect human health. Therefore, the only ecologically safe, among the investigated, can be
considered water from the Zhukovsky spring (Kievskiy district in Kharkiv). For other sources,
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it is recommended to modernize the water collection sites for the population, reconstruct the system of water supply
for the supply of water from these sources, as well as to introduce additional stages of their treatment on the way to
the consumer.

Key words: water supply, quality of spring water, natural resources, natural sources, water use
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Xapvrosckuii Hayuonanvuwiil ynugepcumem umenu B. H. Kapasuna

9KOJOI'MYECKOE KAYECTBO ITPUPOJHBIX BOJA C 'OPOACKHUX NCTOYHUKOB r. XAPb-
KOBA

Ieap. OueHka 3K0J0rMYECKOR 0€30I1aCHOCTH POIHMKOBBIX BOJ ropoaa Xapekosa. Mertoabl. IloeBsie uc-
CIe0BaHUI, aTOMHO-a0COPOIMOHHOM CIIEKTPO(MOTOMETPUH, aHATUTUYCCKHE METOALI MCCICAOBAHUS IOKA3aTeleh
KadyecTBa BoAbl. Pe3yabTrarhl. OOpasibl IPUPOIHBIX BOJ MPOAHAIM3HPOBAHEI 10 CIASAYIOIIMM IOKa3aTeasaMm: pH,
3JIEKTPUYECKHI TTOTEHIIHAN, COAEPKAHNE HUTPATOB, XJIOPHUIOB, aMMHaKa, MPO3PavHOCTb, MyTHOCTD, a TaK)XKe KECT-
KOCTB BOAbI. Pe3ybTaThl YKa3bIBAIOT, YTO BHICOKHE 3HAYECHUS COAEPIKAHHUS HUTPATOB, HUTPHUTOB, a TAK)KE YPOBEHD
HIEJIOYHOCTH M KECTKOCTH OOHApYXEHO B Mpobe ¢ XO0I0JHOIOPCKOr0 UCTOYHUKM (MCTOYHHK B mapke «HOHOCTEY).
B Boze 13 JKyKOBCKOro HCTOYHHKM OOHAPYKEHO ITOKA3aTeNh COAEPIKAHMS XJIOPHIOB B IIOJITOPA pa3a BBIIIE ITOKa3a-
TeJlell U3 APYruX UCTOYHUKOB BOIBI ropojaa. B Bome u3 ucrounuka ['nybokuil SIp ompenenecHo HanboJiee HU3KYIO
MHHEpPaAIU3AIMI0 BOJI, a B BoJe u3 ncTtounnka CapxuH Sp - caMyro BBICOKYIO M3 HCCIEAYEMBIX 00pa3oB Boasl. O1-
HaKO BCE€ JaHHBIE MOKa3aTeIu, KPOME ITOKa3aTellsd )KECTKOCTH HE OMIACHEI JJIS YeJIOBEKa, IIOTOMY YTO IMPEBBIIICHU I
IIIK 3a HuMu He oOHapykeHOo. Pe3ynbraTsl ncciienoBannii mpo6 Boasl u3 Mcrounnka CapxuH Sp 1 U3 HCTOYHMKA
B mapke «tOunoctr» (XosoaHoropckoro uctouduku) B 2019 cpaBHEHEI ¢ pe3yiIbTaTaMU MOJ00HOr0 MCCIEIOBAHUS
BhINTOJTHEHHOTO B 2015 roxmy. OmnpeneieHo, 4To B Bojae U3 UcToyHuka CapyxuH SIp mokasaTesb »K€CTKOCTH BEIPOC B
3,4 pa3a, a B oOpasiie n3 ucrouduka B mapke «fOHocTbHY» (X07I0IHOrOPCKOr0 UCTOYHHKA) MOYTH B 6 pa3. BuIBoAbI.
Ha teppuropun r.XapskoBa Boga n3 JKyKOBCKOro MCTOYHHMKH B KHEBCKOM paiOHE IMOJHOCTBIO IPHUIOJHA K YIIO-
TpeOJIEHNIO, BENh €€ XUMHYECKHH COCTaB B IOJHOM MEpPE COOTBETCTBYET CAaHUTAPHBIM HOpMaM, IPUMEHSIEMBIX K
MMATHEBLIM POJAHHKOBLEIM BOJaM. 3HAUYEHHME >KECTKOCTH BOJBI BO Beex oOpasmax, kpome JKYKOBCKOrO HMCTOYHMKHU
YKa3bIBAIOT Ha IPEBLIIIEHHE HOPMATUBHOTO 3Ha4YeHUs B 2-3 pa3a. JKeCTKOCTh MUTHEBBIX BOJ, KOTOPAs IPEBLIIIAET
ITJK MoeT HeraTUBHO BIMATEH Ha 30POBLE YeaoBeKa. [109TOMY e IMHCTBEHHOM DKOJIOTHYECKH OE30I1acHON, Cpeau
HCCIIEIOBAHHBIX, MOXKHO cunTaTh Bony ¢ JKykoBckoro ucrounuka (Kuesckoro paiiona ropoma Xapekosa). st npy-
IUX UCTOYHHMKOB PEKOMEHIYETCS ITPOBECTU MOJAEPHHU3ALMIO MECT OTOOPA BOJKLI M3 HUX JIS HaceleHus. PeKoHCTpy-
HPOBaTh CHCTEMY BOJOIIPOBOJIOB IS ITOJAa4YM BOIBI U3 JaHHBIX MCTOYHHUKOB, a TAK)KE BBECTH JOIOJHUTEILHBIE 3Ta-
bl UX OYUCTKH Ha IYTH K ITOTPEOUTEITIO.

KarwueBble cioBa: BogooOecedeHre, Ka9eCTBO BOJI HCTOYHHKOB, IPUPOIHBIC UCTOYHUKH, IPUPOIHBIC pe-
CypCHI, BOAOIOJIb30BaHNE

Bcmyn

AKTyaJhbHAM TIOCTIHHUM TUTAHHSAM JUIS BOCTSIMH, SIKi BU3HAYarOTh ()OPMYBaHHS XIMIYHO-
HACeJICHHS € TIMTAaHHA HAasBHOCTI JOCTYIHUX IO CKJIaJTy ITi/I3EMHUX BOJ €:
JOKepeIl MPUIATHOL ISl O€3IIeYHOTO CTIOKUBAaHHS o TicHMI KOHTaKT IMiA3€MHUX BOJ 3 Pi3HOMa-
Boau [1]. TInTHa Bozta € O/IHI€IO 3 OCHOBHUX YMOB HITHUMH TTOPOJIaMH 1 MiHEpaaMu 3€MHOI KOpH,
icHyBaHHs JrojcTBa. Hapasi micra 3abesmneueHi KA TOJIETTITYE TIePeXi]] eJIEMEHTIB Ta X CIONyK
LIEHTPAJII30BaHUM BOJIOIIOCTaYaHHAM|[ 6], alte Mic- y PO3YMH.
TSIHM TaKOK BHKOPHUCTOBYIOTH B HOOYTI BOAY 3 o HasiBHICTh BOJOTPUBKHX Ba)KKO MPOHHUKHHUX
IIPMPOJIHUX JDKEPEIL, SIKi € BUXOIAMH IPYHTOBHX, 11apiB MOpiA, AKi BiIOKPEMIIIOIOTH MIEBHI TOPH30-
MDKIITACTOBUX BOJI HA JCHHY IIOBEPXHIO. HTH MOiA3€MHHUX BOJ, IO YCKJIAJIHIOE, a 4acTo U

Cran BO/M y TipCHKUX MOpOZIax Mae Oara- MOpyIIy€e BOJOOOMIH Mi’K BOZOHOCHUMHU TOPH30-
TOMaHITHI (JOPMH 1 3aJIEIKHTh Bijl CHIT B3a€MOIi, Hramu. Lle cripusic YTBOPEHHIO iHIMBITyaTbHOCTI
SKi BUHUKAIOTh Ha MEXI CUCTEMH «IIOPOAA-BO/A CKIIajy Hif3eMHHUX BOJI.
1 3yMOBJIIOIOTBCS CKJIAZIOM TIOPiJl, CTYyHEHEM iX ¢ YCKIIQAHCHICTh 3B’S3KYy IMI3EMHUX BOJ 3
IpiOHeHHs 1 (iznuHux ymoB. Boma mictutecs y aTMOocdepoIo i 3eMHOKO TOBEPXHEIO.
MOPOJIi y BUIIISAL HAATOHKOI IUTIBKH, cCOpOOBaHOT e OciraGlieHHsT GIONOTIYHEX MPOLECiB, SKi B
Ha nopq;[i (rirpockomivHa BOJIOTa), TOHKUX TUTi- I3eMHIX BOJAX, HA BiIMiHy Bil {HIIMX BHJiB
BOK, 5KI OTOPTArOTh TaCTUHKK TBCPIMX PCUOBHH MIPUPOAHUX BOJ, OOMEXYIOTHCS KHUTTEISUTbHIC-
(TuTiBKOBA BOIOra), PiMHH, 5K 3ATOBHIOE Karli- TIO MIKpOOPTaHi3MiB 3a BHMHATKOM KapCTOBHX
JSPH Y HPOMDKKAX MK OKPEMHMH 9aCTHHKAMH paifoHiB.
TMOPO/M, a TAKOXK 33 JOCHTh BEMKOI KiTbKOCT o Pizka 3MiHa i3HIHEX YMOB (TeMIepaTypH if
BoJiorm  — 'y KalCJIbHO-CTPYMCHEBOMY  CTaHl, THCKY) 3 rMOuHOK. Ha Benmukux raubuHax Boja

YTBOPIOIOYH ITi3eMHI BOAOWMH 3HAYHOI TOTYK-
HOCTI Y BHIUISA/II BOAOHOCHHUX IIIApiB 1 TPIITIMHANX
30H. Y poboti XimpueBckkoro B.K. ta imm. [12,
ctop. 182] HaBOAWUTHCS, 10 OCHOBHUMH OCOOJIH-

B3a€EMOJIi€ 3 MOPOAAMH MPU THUCKY B KibKa CO-
TEHb 1 THCSY aTMocdep 1 9acTo MpU BUCOKHX Te-
mneparypax (monaza 100°C).
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e 3HIDKCHHS! 3 TIMOMHOIO BMICTY KHCHIO 1
BCTAaHOBJICHHA 3 JESIKOi TJIMOMHHU BiJHOBHHX
YMOB, HHU3bKOTO OKMCHIOBAJILHO-BITHOBHOTO II0-
TEHINiaTy, CTBOPEHHS CEpPEIOBHINA, SKE CIPHUSE
PO3BHUTKY aHAEPOOHUX TIPOIIECIB.

Taki BU3HAYEHI OCOOJMBOCTI BIUTUBAIOTH
Ha TIeBHI PUCH XIMIYHOTO CKJI/y MiI3€MHUX BOJI.
Hanpuknan, Hag3puyaifHa pi3HOMaHITHICT XiMid-
HOro cknany Boa. IlizzeMHi BoAM MOXYTh MaTH
JY’)K€ CBOEPITHUI CKIaJ Ta3iB, A0 SKOTO BXOHSTH
BCl NIPHUPOAHI XiMiuHI eneMeHTH. e 3HA4YHO TIixa-
BUINICHI KOHIIeHTpallii F ez+, Mn%, NO?, NO?,
Raz+, H', Bermuesnuit Bmict CO,, H,S, CH, Ta iH.
CriBBiTHOIIEHHS MK TOJOBHUMH 10HAMH Pi3HO-
MaHiTHI. MiHepari3aris MiI3eMHUX BOJ 3MiHIO-
€TBCS: BiJl TIPICHHX /IO PO3COJIB, CyMa iOHIB — BiJl
KUTBKOX IECITKIB Mr/L[M3 1o 600-650 MF/,Z[M3. Ta-
KU IIUPOKWH [Tiarna3oH 3MiHKM MiHepamizalii (3a
BUHSITKOM 03€p) HE CIIOCTEPIracThesl Cepesl 1HIIMX
BUJIIB IPUPOIHHUX BOA. BifcyTHiCTh y OunbimocTi
TMMOWHHNX TMI3eMHHUX BOJ YITKO BHPAXKEHOTO
PEKUMY XIMIYHOTO CKJIay 3a cezoHamu [10].

Pi3HOMaHITHICTh XIMIYHOTO CKJIQAY IIij3e-
MHHX BOJI 1 XapakTep HOro po3moiiry B 3eMHIiN
KOpi 3YMOBJICHI iICTOPHYHUM PO3BHTKOM IIPOIIE-
CiB BUHMKHEHHS BOJ Y TOBILI TIPCHKHUX MOPiJ, iX
JTMHAMIKOIO, TIEPETBOPEHHSM X CKJIaay HpH B3a-
eMofii 3 TIOpoJaMH 1 TiJl BILUTMBOM >KUTTEisIThb-
HOCTI oprasi3mis[4].

Tepuropis XapKiBCbKOI 001acTi po3TaIio-
BaHa Ha Mexi JlHinpoBcbko — JloHelpKoOi 3ara-
JUHA, 10 BXOIUTHh CKIQJOBOI0 YAaCTUHOIO Y
Juinposceko — JloHenpkuii apTe3iaHChKui Oa-
ceifn. ['mnOnHa 3anaranHs BOZOHOCHHUX TOPU30H-
TIiB OOYMCIIOETHCS BiJ] JAEKITBKOX METPIB JI0 CO-
TEHb MeTpiB. XapKiBchbKa 001acTh Mociiae 1’ siTe
Miciie B YKpaiHi 3a 3arajJbHAMH 3aracaMu Iij3e-
MHUX BOJ. 3a0ip MpiCHUX MiA3€MHUX BOJ 3IIiHiC-
HIOETHCS B OCHOBHOMY 3 KPEUISIHUX BiJIKJIa/ICHb i
nopismioe 0,168 km*/pik. JUts BHIOOYTKY mim3e-
MHHX BOJ] BHKOPHCTOBYIOTHCSI TaKi BOJOHOCHI
ropusonT: HoBomnerpiBcbkuit i MeXHTipchKui,
byuanpko-KaHiBCbKHUA,  KpeHIsTHO-MeprenbHIHA
Ta CCHOMaH-HKHBOKPEH ASTHUH.

HoBomnetpiBcbkuit i Mexuripcbkuii BoJo-
HOCHI TOPW30HTH HE BUKOPHCTOBYETHCS JUIS
HEHTPAILHOTO BOJOTIOCTAYaHHSI Y M. XapKOBi y
3B’513Ky 3 TEXHOI'€HHHUM 3a0pyIHEHHsM [6].

Kpeitnsgno-meprenbHuii BOJOHOCHUNA TOpH-
30HT, 3B’SI3aHUM 13 30HOI0 TPILIUHYBATOCTI y J0-
JMHAX PIYOK, 3racae 10 BojaoainiB. Bomoyrpu-
MYIOUi TOpPOAM MAaloTh MOTYXHicTh Bix 500 1o
150 m,0araToBOHICTh TOPHU3OHTY MiHJIMBA Bix 1
— 2 n/c no 20 — 40 n/c. XiMiyHMH CKIIaa TPU Mi-
Hepanmizamii 1 — 1,5 r/aM’ — rigpokapGosaTHO-
KaJIBITIEBUM. 3 IIHOTO TOPHU30HTY IMOMAETHCS BOJA
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Ul HaceneHMX MyHKTIB: Kym’sHcbk, Benukwii
Bypnyk, [{Bopiuna Ta iH. Y XapkoBi 1iell BOZOHO-
CHMI TOPU30HT HE BUKOPUCTOBYETHCS Y 3B’ SI3KY 3
MO>KJTUBHM TEXHOTCHHHUM 3a0pyIHEeHHAM[6].
Bonmonocuuii ropusoHT bywanbko-Kanis-
CBKMX BIJKJIAfiB IMIMPOKO PO3BHHEHHWH y MeKax
obmacti. BimcyrtHiii abo Mae nokajgbHE PO3IIO-
BCIOJDKCHHSI B MIBHIYHO-CXITHUX 1 CX1IHUX paiio-
Hax 00J1aCTi, a TAKOK HA MIBHIYHO-3aX1JHUX OKO-
X JIOHEBKOro CKIIaa4acToro CropyaKeHHSI.
BonoHocHHH KOMIUIEKC MEPEeKPUBAETHCS BOJOT-
PUBKUMH TJMHAMH Ta TJIMHUCTUMH MEPrellsiMU
KHiBCHKOI CBiTH. JlWilie B MiBAeHHIN Ta y MiBIEH-
HO-CXiZIHI YacTuHI XapKiBChKOi oOnacTti, ne
TJIMHYU Ta TJIMHUACTI MEpredi 3aMillleHi Ha alleBpH-
TH a00 PO3MHTI, KOMIUIEKC BTpayae CaMOCTiiHE
3HAUCHHS 1 YTBOPIOE 3 BOZOHOCHUMH TOPU30HTA-
MU, 0 3QJIATal0Th BUILE, €IUHY T1IPaBIiduHY
cucreMmy. HmkHIM BOZOTPHBKHM IIAPOM CIYTY-
I0Th CITYTYIOTh TJIMHU KaHIBCHKOI Ta Ty3aHIBCHKOI
cBiT. Ha mpaBoGepesoki p. Opelb BOJOBMIIIYIOUi
MOpPOAM  TpEACTAaBJIEHI ICKaMH  KBaplOBO-
TTIAYKOHITOBHMH, ITICKOBUKaMH, aJeBpUTaAMHU.
Bonau miporo ropu3oHTy, SK MpaBUIiIo, Oe3HAITipHI
4yn cnabo HamipHi. [1oTyXHICTh BOZOBMILIYIOUHX
nopia xomuBaethest Bin 5-10 mo 20-40 M. Koedi-
mieHT QimpTparnii mickiB 1-5 mM/no0y. XusneHHs
Oy4albKO-KaHiBCbKOT'O BOJIOHOCHOTO KOMIUIEKCY
3IIMCHIOEThCS 32 PAaXyHOK iHQUIbTparii arMoc-
(hepHUX OMaIiB i 32 PaxXyHOK MEPETUBY HaIPHUX
BOJl 3 BEPXHBOKpEWISHUX BiaknaniB. Po3panra-
KEHHsI 3IHCHIOETBCSl B JonuHaX p. CiBepChKHid
Jonenp i #oro mputok. BogoHOCHMI KOMITIEKC
MicusIMM BHCOKOHamipHui. Bucora Hamopy y
Bankiecekomy, Kpacnorpaacekomy i Kpacho-
KyTCbKOMY paiionHax mocsrae 130-190 m, Ha iH-
i Tepuropii — 30-80 M. [Tutomi nebiti cBepa-
JIOBUH KOJIMBAIOTHCS B HIMPOKUX MEXKaxX — Bij
NPaKTHYHO 0e3BOAHUX y 3MiiBChKOMY 1 [3tOMCBh-
KoMy paiionax 10 0,9 1v’/c — y BanaxiiBchkomy
pationi. Tun Boxm JOCUTH CTPOKATHH 1 3MiHIO-
€TBbCS BiJ TiAPOKapOOHATHO-CY/Ib()ATHOTO Kalib-
1ieBo-HaTpieBoro B XapkiBcbkoMy, BoBuaHCh-
komy, banakmniiBcekomy 1 UyryiBcbkoMy parioHax
JI0 TIAPOKapOOHATHO-XJIOPUIHOTO T4 XJIOPHIHO-
TiJIpOKapOOHATHOTO HATPIEBOTO B NEHTPAIHHHX 1
miBIEeHHMX paiioHax oOmacti. MiHepaiizalis Bo-
nm konmBaerbes Bixg 0,3 mo 3,2 /v’ , 3arajgbHa
xoperkicts — 0,5-26 Mr-eKkB/mM° . BomoHOCHMI
TOPU30HT Ma€ JIOKAJIBHUHN T1IPaBIidHUI 3B’ 30K
13 IPYHTOBUMH BOJIaMH B JjonuHax piuok Cisep-
cekmii [lonens, Y uu, Jlonanb, XapkiB, Opernbka.
Bin Mae 3Ha4YHi eKCIUTyaTalliiiHi 3amacw, 1o cTa-
HOBWJIM 32 JaHUMH PETiOHAJIBHOI OLiHKK 645,3
THC. M*/100y. BHKOPHCTOBYETBCS 10 BCiil TepH-
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Topii 0bacTi, 3a BUHATKOM BenmnkoOyprymbKoro,
JBopivancekoro Ta Kym’sHCbKOTO paiioHiB.

3rigHo iH(popMallii HaBEIEHOI B JOCIHI-
mxerHi [Ipuommooi B.M. [10] BomoHOCHHI TO-
PH30HT Ma€ MIMPOKE PO3MOBCIOMKECHHS, SKICTh
BOJIH, YMOBH 3aJIATaHHs Ta 3HAYHI eKCIUTyaTalliii-
Hi 3amacy. Ha OUTbIIi# 9acTHHI CBOTO PO3ITOBCIO-
JUKCHHS. BOJOHOCHHI TOPH30HT 3aXHINECHUH Bif
3a0pyTHCHHS 3 MOBEPXHI, ajie¢ 3a3HA€ TEXHOTCH-
HOTO BIUIMBY Ha TEPUTOPii BEIMKHX HACEICHUX
MyHKTIiB Ta IPOMUCIIOBHX ITi IIIPUEMCTB.

VY nentpaneHiii ¥ miBAeHHIN yacTuHi Xap-
KIiBCHKOI 00JIaCTi KUBJICHHS BOJIOHOCHOT'O TOPH30-
HTY Oy4aIibKO-KaHIBCHKHX BiKIIA/IiB BiTOYBAETHCS
OLIBIIOI MIPOIO 32 paxyHOK IEpeTiKaHHS BOA 3
HIDKYE3aISITal0uMX BOJOHOCHUX TOPU30HTIB, ILO
MICTSITh COJIOHI BOIH, y paiiOHaX KYITOJHHUX
CTPYKTYp 1 B paifoHaX BHKIIMHIILOBYBaHHS BOZO-
HOCHHUX TOPU30HTIB y 30Hax 3unenyBanHs [JJIAD 3
YkpaiHCbKUM KPHCTATIIYHAM IIUTOM 1 JloHEeTbKOF0
CKJIaA4YacTor0 o0nacTio. XiMiYHMH CKIall BOJ Mi-
HSETHCS JI0 XJIOPUIAHOTO HATPIEBOTO THITY 3 MiHe-
parizariero 10 3 T/aM° i BHINE if 13 3aranbHOO KO-
perkictio o 10 mmous/v° i Brme [10].

CeHOMaH-HUKHBOKPEHISIHUIA ~ BOJIOHOC-
HUI KOMJICKC BIJJHECEHO 10 TJIAyKOHITOBUX IIiC-
KiB Ta MICKOBHKIB CEHOMAaHCHKOTO SIPYyCY HHXK-
HBOI KPEHMIU Ta JI0 TAKUX e BiJIKJIa/IeHb aah0ar-
CBKOTO SIpyCy HIXHBOI Kpewau. [limcTunaerbcs
BOJIOHOCHUI KOMIUIEKC IOpPChbKUMU IriuHamu. I1o-
TYXHICTh BopioyTpumytounx mopig — 20 — 100 m.
'mubuHa 3amsraHHs IBOTO BOJAOHOCHOTO KOM-
wiekcy Taka: 300 — 350 M y miBHIYHIA YacTHHI
obmacri; 800 — 950 M y 1IeHTpanbHIi YacTHHI; 25
— 27 M Ha miBgHi. Y gomuHi p. Openb neber
ckBaxkuH 10 — 14 n/c, y Xapkosi — 1 — 2 n/c. Mi-
Hepaumizamis Bogu — 1 F/,I[MS, XIMIYHHAN CKJIag —

rigpokapOoHaTHO-KanbIieBui. 1left BomoHOCHMI
TOPU30HT IIUPOKO  BHUKOPUCTOBYETHCS LIS
LEHTPAJIi30BaHOTO BOJONOCTA4YaHHs Y XapKoBi 1
XapkiBcpkiit oomacri [10].

[Tpu mocmimKeHHI MUTaHHS 3a0€3MCYCHHS
JKUTETIB MicTa XapKoBa SIKICHUMU OE3IIEYHUMU
BOAHMMH pecypcaMu, OyJI0 IMpOoaHaTi30BaHO JIe-
KiJTbka poOIT TOIIOHOI TEMATHKH, IO BHCBITITIO-
IOTh CydacHi IPOOJIEMH BOJONOCTAYaHHS MICT.
3okpema B mocmimkenni Kpasuenko H. b. Ta iam.
(2015 p.) [7], 6yno BH3HAYEHO, IO HACEICHHS
AaKTHBHO BHKOPHCTOBYE JpKepela MPHPOIHUX
MUTHUX BOJI Y TOCIOJAPCHKHUX MOTpebax. Y po-
060Ti Oymo HagaHO pe3yNbTaTH COIIOJOTIYHIX
onuryBaHb: «IIpoBeneHuil po3paxyHOK pEUTHHTY
3aKPUTHX JDKEpell NMHUTHOI BOAW M. XapKoBa 3a
COIIATbHO-CKOHOMIYHIMH ~ TTOKa3HHKaMu  (0e3
ypaxyBaHHSI €KOJIOTiYHUX ITOKa3HWKIB) TTOKa3aB,
110 HaHKpaIIuM 3 TOYKH 30y CIIOXKHBaYa € JKe-
peno «CapXuH Sip», HAWTIPOINIM — JHKEPENo y
napky «HOHicTe»»[7, cTop. 84-88].

TakuMm 4yuHOM, JaHa mpoOjeMa € OLIbII
HDK aKTyaJbHOIO JJISI MICTSH XapKoBa i TOMY
norpedye TMOCTIHHNX MOHITOPUHTOBHX JIOCHi-
JDKEHb JUIS BA3HAYEHHS BIAMOBIIHOCTI BUMOIaM
JI0 TIMTHUX BOJ Ta 3°SICYBaHHSA 1X EKOJIOTIYHOL
Oe3reKu .

Mema — OIIHUTH €KOJIOTIYHY SKICTh JDKe-
peNbHUX BOJ MicTa XapKoBa.

JI1s OLIIHKY €KOJIOTIYHOT SIKOCTI JKEpelib-
HUX BOJ MicTa XapKoBa BifliOpaHO 3pa3Ku BOIH
JOKEpeN y YOTHPHhOX aJIMIHICTPATUBHHUX paifoHaX
micra: KuiBchkmii paiion (JKyKoBCcbke JKeperno),
MockoBcbkmii paiion (I'mubokwuit fp), llleBuen-
KiBChKHid paiioH (CapxuH Sp) Ta XonogHoripcs-
KWH paiioH (jpkepeno y napky «HOHICTBY).

006°’ekmu ma memoou 00Ci0NHCeHHA

06 ’exmom 0ocnidxcenHs: € BOJIa 3 TIPHUPO-
IHUX Jpkepen Micta Xapkopa. OcoONHMBICTIO
o0OpaHuX Ui TOCIiPKEHHS KEPell € iX TepUTo-
piaibHe po3TallyBaHHS Yy PI3HUX paiioHax MicTa
XapkoBa, a TaKOX X 3HAYCHHSI, K HAKOILIbIINX
Ta HAUTOMYJSIPHIIIUX TPUPOTHUX JHKEPET BOAU
cepen xureniB micta[9].

IIpencrasiaeni y poOOTI jpKepesia BOIU
BHKOPUCTOBYIOTBCSl XapKiB’sSHAMH SIK ITHTHI,
TOX JOCTIPKeHHS 3pa3KiB MUTHOI BoaM Ha 0asi
JabopaTopii aHATITHUYHUX EKOJOTIYHHMX JOCJIi-
JDKEHB €KOJIOTIYHOTO (PaKyImbTeTy XapKiBChKOTO

HallioHaJIbHOTO yHiBepcutety imMeni B. H. Kapa-
3iHa MPOBOJWIOCH 13 3aCTOCYBaHHSIM aTeCTOBa-
HHUX METOJIMK Ta eKCIIepHUMeHTiIB [8].

AHaJi3u 3pa3KkiB IUTHOI BOJIU 3 JDKEPEN
MiCTa BUKOHAHO 332 HACTYITHHMHU MTOKa3HUKAMU:
3HaueHHs pH, eneKkTpuyHMi moTeHWial; BMiCT
HITpaTiB; XJIOPHIIB; amiaky; HITPHTiB; IMPO30-
pICTB; MYTHICTB; )KOPCTKICTh BOJIH.

Takox 3a JOTOMOrOK aTroMHO-abcopo-
uiitHoro cniekrpogoromerpa C-1151IK BuzHaue-
HO y 3pa3Kkax BOJM KOHIIEHTPAIIIIO TAKMX BKKUX
merainis: Fe, Zn, Cu, Mn, Cd, Cr [2].

Pezynemamu ma o62060pennsn

Pe3ynpTaté MOCHiHKEHb HKEPETHHOI BOIA
BKa3yIOTh Ha TaKi 11 XapaKTePUCTHKHU: HAMBHIITHIT

piBers pH BcranoBieHO y JKyKOBCBKOMY IKEpe-
i — 6,85, o OibITe 3a PiBEeHb BOJHEBOTO TTOKA-
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3HMKa B IHIIMX JpKepenax. HopmatuBHUM 3Ha-
yeHHssM pH e mpomixok Bix 6,5 1o 8,5, mo Bka-
3y€ Ha KHCJIOTHICTh YU HaBIIAKW — JYXKHICTh BO-
. Yci 3paskd JDKepeJdbHUX BOJ| XapaKTepH3y-
I0ThCH 32 piBHEM pH sk HEHTpasbHi.

Enextpuunmii moTeHIian BKasye Ha pi-
BEeHb MiHepaizamii Boau. [lokasHuk He Mae HO-
pMaTUBHOTO 3HaueHHs. Pe3ynbTaTu AOCHiIKEHb
Bi0OpakeHO Ha PUCYHKY 1.

HaiiBummii piBeHb MiHEpaiizallii BUSBIIC-
HO y mkepeni ['mmubokuit fAp — 6,96, a HaitHmK-

mr/om?
8

ynii y Capxunomy Spy — 5,78. MoxHa cTBep-
JOKYBaTH, 10 y jpkepeni ['muGokwmii SAp criocre-
pITaeThCs HAWBHUIMUH BMICT PO3UYMHEHUX HEOpP-
TaHIYHUX COJICH Ta PO3YMHEHUX PEUYOBHH CEpe
JOCHIDKYBaHUX 3pa3KiB BOIU.

XIIOpUIH y JDKEPeITbHUX Boz(ax MOBUHHI
MICTHTHCH ¥ MeKax 10 350 mr/mm’. I[ocmzplcy-
BaHi 3pa3Kd BOJM 32 BMICTOM XJIOPU/IB BiIMOBi-
JaloTh HopMaTuBaMm (puc. 2).

7
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Puc. 2 — Bmict XJI0pUIiB y IDKEPEIbHUX BO/IAX

HaiiBuiie 3HaueHHs — y JKykoBCbKOMy
mwkepeni — 64 mr/av®, a HaiiHmkae — y Xomoa-
HoripcekoMy wkepeni — 40 mr/om®. B manomy
BUIIAJIKy BMICT XJIOpUAIB B ycix mpoOax Boau
MOJXKHA BBa)KaTH HE3HAYHUM Yy TOPIBHSIHHI 3
I'’IK. Xnopunu (Cl-) HamaroTh BOJI COJIOHYBa-
THH NPUCMaK i MOXKYTh HECHPUSTIMBO BILUINBA-
TH Ha NUTyHKOBY cekperito [11]. Ocp domy
BMicT Cl- y IUTHIH BOJI HE NMOBHUHEH IEPEBU-
nrysatd 350 Mr/ame.

PiBeHp BMICTy HiTpaTiB Mae He INEpeBU-
nryBatu 3HaveHHs S50 mr/mv®. v KOJTHOMY 13
3pa3KiB MEPEBUINCHb HE BUSBICHO. HalHWKImiA
BMICT HITpaTiB y 3pa3kax Boj 3 JKyKOBCBKOTO
mkepena ta 'y Capxuromy Spy — 3,4 mr/nM°, a

100

HaiBuIMiA — y XOJOAHOTIPCHKOMY JKepeni —
4,1 mr/am°.

3a piBHEM IPO30POCTi yCi 3pa3Ku JpKepe-
JIBHUX BOJ OIHEHO 3a 30 OaJIbHOIO IIKAJIOI H
oxXapakTepru3oBaHo 24 — 25 Gamamu, 10 € 03Ha-
KO0 YHUCTOI IPO30poi BOAM 0€3 JOMIIIOK Ta 3
HU3BKUM piBHEM MYTHOCTI.

BwMicT amiaky, a TakoX HITpPUTIB HepeOy-
Ba€ B HOPMI i OJTHAKOBE y BCIX 3pa3kax. AMiak:
y Beix mwkepenax — 0,04 mr/am® (HopMa — 10 2,0
mr/mam’). Hitpura — 0,001 mr/am® y Beix mxepe-
nax (Hopma — 3,3 mr/am°).

3HaYCHHS )KOPCTKOCTI BOJU BiIXUIISETHCS
iz Hopmu (1,5 — 10 mmons/nm’) (puc. 3). Jns
MHUTHOT JUKEPEIbHOI BOAM TOKa3HHK HE MEPEBH-
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MMOJIB/IM3

16.4
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Hyxonchke mxepeno  Txepeno Dmiomatt Sp

Tcepeno Capxam Sp

Ha3ea

omosoripctie TXEPRIO  ymepea

Puc 3 — PiBeHb )KOPCTKOCTI JDKEPENbHUX BOJL

MIEHO JIMIe y 3pa3Ky BoAu 3 JKyKOBCBKOTO
JUKepena, e Bir gopisHioe 10 mMr/am°,

Micus BinOopy 3paskiB BOJ XapakTepH-
3YIOTBCS 3aBHIICHOIO JKOPCTKICTIO: Y JKepeni
I'maboxkwmii SIp —y 1,5 pasu, y Capxxkunomy Spy —
y 2 pasu, y XoJIOoIHOTIpCBKOMY JKepeni — y 3
pasu i cTaHOBUTH 32,6 MMOJIB/ M.

BoxuBaHHS BOIY 3 MiJBUIIIEHOIO KOPCTKi-
CTIO TIPH3BOJUTH JIO CEPLEBO — CYIMHHUX 3a-
XBOPIOBaHb, XBOPOO IIKipH Ta 30KpeMa HeraTu-
BHO BiI0OpakaeThCsl Ha MIIHOCTI Bojtoccs [4].

IlepeBuieHs BMiCTy BaXXKKHX METaJiB Bi-
amoBiguo 1o I'JIK He BusBaeHo. Bmict kamMmiro
Ta XpoMy B 3pa3Kkax He BU3HAUCHO, IIe BKa3ye Ha
Jy’)Ke Mally KOHIIGHTpamito pedoBuH. [ledimur
CTHIOKMBAHHS KaJIMil0 MOXKE€ HETaTHBHO BILIMHY-
TH Ha BYTJICBOJAHEBUH OOMiH, aKTHBAIIIO PSITy
(hepMeHTIB, CHHTE3 y TEYiHIl TillTypOBOi KHC-
JIOTH a Takok Ha oomin Zn, Cu, Fe, Ca. Cr Ta-
KOXK PETYJIOE BYIJIEBOJHEBHI 0OMiH I KOHTpO-
JIIO€ PiBEHB TIIOKO3H Y KPOBI.

Takox mpoBeneni y 2019p. mocmimkeHHs
MOKa3aJIy, 110 HAWBUIII 3HAYCHHS BMICTY HiTpa-
TiB, HITPHTIB, PiBEHb JYXXHOCTI U JKOPCTKOCTI
BUSIBIICHO B mpoOi Boau 3 XOJOJHOTIPCHKOTO
okepena (mxepeno y mapky «lOnicTey), mo

Mr/av?

3HAXOJIUTHCS Ha TEepUTOpili XOIOTHOTIPCHKOTO
paiioHy. BixcyTHe mOCTOBipHE MOSICHEHHS MpH-
YMH TAKUX MMOKa3HMKIB, ajic CJIiJ 3BEPHYTH yBa-
Ty Ha caHiTapHHH cTaH 1BOTO JuKepena. [lpu
BiOOpi Tpod, OyJ0 OMMTAaHO MicIleBe HaceleH-
HS 100 iX 0COOMCTOro Bpa)kKeHHs IMICHIs BiJBi-
JaHHsJ JaHOTO JpKepena. bymo BusiBieHo, o
JIMILIE ONWH 3 TPhOX KPaHIB, BUBEIEHUX LIS KO-
PHUCTYBaHHS [DKEPEJIOM, € MPUIATHUM IJIs Bif-
0opy BOIM W BHUKOPUCTOBYIOTHCSI HACEICHHSIM.
A Boja BiziOpaHa JuIIe 3 HEOTO 32 OPraHOJIEeTI-
TUYHUMH TOKAa3HUKAaMH MOX€E BHUKOPHCTOBYBa-
THCS K MUTHA. 3 HIIUX KPaHIB MMOCTYIIA€ BOJA
HU3BKOT SIKOCTI Ta BBAXKAETHCS, SIK CTBEP/KYIOTh
KOPHCTYBadi, €KOJIOTIYHO HEOE3ITEYHOIO.
PesynbTaTti OCHiKEHHS TapaMeTpy KO-
pcTrocTi Boau mxepena Capxkut Sp i XonoaHo-
ripcekoro  Jokepena  (pkepena y  Mapky
«OnicTe») Oysi0 TOPIBHAHO 3 pe3yibTaTaMu
nmocmimkenns 2015 poky [7] (puc. 4).
Hampukinmi ciij 3a3Ha4uTH, IO i 9ac
MIPOBEEHHS MOJBOBUX JIOCITIKEHb, OIJISAY Ta
Bi3yaJIbHOI OIIHKM MICIISl pO3TalllyBaHHs Ta 00-
JAMTYBaHHS JOKEepeNl MUTHOI BOJM, MPOBEICHO
ONMUTYBAaHHS MICTSH, SIKi BiJBiAyBalul JxKepena
Ta BiAOMpaIy BOAY AJsl HUTHOTO BUKOPUCTAHHS.

35
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Puc. 4 — 3mina xopcTKOCTI Boam mkepen y repiox 3 2015 mo 2019 pik
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Bracnigok onuTyBaHHS BHUSBJICHO KOH(-
JIKT iHTEpEeCiB MiX HACEJCHHSM Ta OpraHaMu
MicteBoi Biaaau. [Ipobnema mossirae y He3amoBi-
JTHEHOMY OOJIAIITYBaHHI YCIX JDKEpE, o J0Ci-
JKYBaIIMCh, OKpiM mxepena Capsxud Sp. Hapasi
HEe 3a0e3MeueHo Oe3MepeNKoIHOTO TOCTYITY 0
MICIIb KOPHCTYBaHHS JDKEPENbHOI BOJOIO.
Cxoxe, mo npu ¢inaHcyBanHi Micbkux I[Ipo-
rpaM 3 OJIArOyCTPOKO aJMIHICTPATHBHUX pPaio-
HIB MicTa HE TependadeHo CTaTTi 3 0JIaroycr-
PO JKEpen MHUTHOI BOJU 1 TOMY HACEICHHS
BUMYIIIEHE OTPUMYBATH BOJY B HE3aJOBUILHUX

caHiTapHO-TirieHiYHNX ymoBax. Hacmigku Tako-
r0 BUKOPUCTAHHS MOXYTh OyTH He Tependady-
BaHUMHU. TaKoX MOXJIHMBO MPHUITYCTHTH, IO Ue-
pe3 1€ 3HWKYETHCA ONUT Ha TAaHUM TPUPOTHUMN
pecypc. 1 Hapemri, DoTpiOHO MOCTABUTH ITHTAH-
HS: XTO B3arajii MOBHHEH BIITIOBIJATH 3a Oe3rme-
Ky IHATHOI JDKEPEIbHOI BOAM y PI3HUX parioHAx
MicTa XapKoBa, SIKy HACEJICHHS POKaMH BHKO-
PUCTOBYE JIJIsl IATTS 1 XTO BiJiNOBiIae 3a (hiHaH-
CyBaHHA Ta OONAITyBaHHS IMX JDKEPEN, IO
KOPHUCTYIOTBHCS JJOCTATHHO BEIIMKUM IOIUTOM Y
XapKiB’sH.

Bucnoexu

OtpumaHi pe3ynbTaTH aHaJi3iB HKepeih-
HUX BOJ TOKa3ajy, 10 3HaueHHs pH, enexrpuy-
HOTO TIOTEHIlially, BMICTY HITpPaTiB, XJIOPHIIIB,
amiaKy, HITPHUTIB, PO30PiCTh, MYTHICTh TIEPEBH-
miens I'JIK He BusBmIH.

BMicT BaXKUX METalliB y 3pa3kax JKepe-
npHuX BoJ He nepesuinye I'JIK. BusBieHo koH-
nentpaunito Cd ta Cr, mo Moxe NpHU3BECTH 10
JnehiluTy TaHUX CJICMEHTIB B OpraHi3Mi JIFOIu-
HU, HETATHBHO BIUIMHYTH Ha OajaHC PedoBHH U
MIPOIIECH Y HOMY.

Bona mxepena y Kuicbkomy paiioni (XKy-
KOBCBKE JDKEpENI0) XapaKTEePU3YEThCs piBHEM
xopcTkocTi y 10 MMONB/IM®, IO € BEpPXHBOIO
MEKEr0 HOpMaTHBHOTO 3HauyeHHs (Bix 1,5 mo 10
MMonb/av’). Vi iHmi 3paski Box XapakTepusy-
FOTHCS 3aBUINEHOIO JKOPCTKICTIO: Y kepeni ['mu-
Ooxkwmii Sp —y 1,5 pasu, y Capxxunomy Spy —y 2
pa3u, y XO0JIOIHOTIPChKOMY JiKepelti —y 3 pasu i
CTaHOBHTE 32,6 MMOJ‘IL/,Z[MS.

[Ipn mopiBHSAHHI TTapaMeTpa >KOPCTKOCTI 3
aHayoriuauM gocmimpkenasam 2015 poky [7] Box 3
mkepen CapxwH Sp 1 mDKepema y  Mapky
«tOHiCTBY, MOYXHA CTBEPIKYBATH, IO KOPCTKICTh
y 000X 3paskax migBummnack y nepiof 3 2015 mo
2019 pik. Tak y mxepeni Capxun SIp MOKa3HHK
3pic y 3,4 pasu, a y 3pa3Ky BOIH 3 [DKepena y map-
Ky «lOHIcTB» — Malbke y 6 pasis.

JKOpCTKICTh MHMTHHUX BOJ, LIO IEPEBHILYE
I'’JIK mMoyke HeraTuBHO BIUIMBATH Ha 3JI0POB’S JIFO-
nuHA. TOoXXK €IMHOI0 €KOJIONIYHO OE3IEYHOI0, Ce-
pell JOCTIDKEHUX, MOKHA BBaXKatu Boay 3 JKy-
KOBChKOro jpkepena (KuiBchbkoro paioHy wicta
XapkoBa). s iHIIMX KEpen peKOMEHIYEThCS
MPOBECTA MOJICPHI3AI0 MICIb BiIOOPY BOIM 3
HUX JIJIsI HaceJeHHS. PeKoHCTpyroBaTH cHCTEMY
BOJIOTIPOBOIIB JUTS TIO/1a4i BOAX 3 TAHUX JKEPETI, a
TaKOX BBECTH JIOJIATKOBI €Tamy iX OYMCTKA Ha
IJIAXY 10 CrIOKrBava.

ok
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