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LAWS OF FORMATION WATER CHEMICAL COMPOSITION IN CHERVONOGRAD MINING
REGION FOR RESULTS OF HYDROGEOLOGICAL MODELING

Coal mining and enrichment within Chervonohrad mining region leads to storage of waste in dumps
and exogenous changes in their mineral composition determined by X-ray diffraction analysis. In this
case, the formation of acid sulphate contaminated water entering the geofiltration field.
Hydrogeological modeling shows patterns of movement of contaminated water from man-made
objects (waste dumps, tailings, hydraulic dump, sump mine water) to arcas of natural discharge —
rivers Zahidny Bug, Rata and Solokiya, as well as underground water intake, primarily to Sosnowski
wells, whose waters in mid-90s led to the outbreak of hypoplasia and fluorosis in children.
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CTAH KOPOITIOBUX PUb B YMOBAX IHTEHCHUBHOI'O
JACTOCYBAHHA I'EPBIIIN/AIB

B crarTi nOpiBHIOIOTECS AOCTIKCHHS 3 BUBUCHHS Jii repOinuAiB HA puO B MPUPOIHUX BOAOMMAX Ta
B MOJENBHUX CKcrepuMeHTax. B cyuacHHX yMOBax pO3BHTKY CLIBCBKOTO TOCHOAAPCTBA, 30KpeMa B
UepHiriBcbkil 061acTi, ITUPOKO BUKOPHUCTOBYIOTHCS TepOILMAN Ha OCHOBI rimidocary, 10 CTAHOBHUTh
3arpo3y IS KUTTEASIBHOCTI riApoOioHTiB. Y pub (rOMOBEHB, IUIOCKUPKA, IUTITKA, CHHEIh, Kapach
CpiOHMIA), BUIOBICHUX 3 MPHPOAHOI BOJOWMH, A¢ OVB 3adikcoBaHUH MiABUINCHHUN BMICT rimidocarty,
SACKPABO BHPAKCHHUX 30BHILIHIX 3MIH BHABJICHO HE OVJ0, IO MOXKE OYTH MOSCHEHE 3arubeito abo
MPUTHIYCHAMH XapyoBHMH (YHKLISIMH HaWOUTbIN YYTIHBUX OCOOMH. B yMoBax MoaembHOrO
excriepuMenTy Tpu Aii 0,4 Mr/aM’ riidocaTy B Kapacs CIOCTEpirazacs po3AyTiCTh Tijia, BUPSUCHI o,
MiABHUIICHA KUTBKICTh CIHM3Y, BUPA3KH, reMoparii, 3MiHH B CTaHI LOKIPH, 380€ep, CTPYKTYPl MEHIHKH,
JKOBYHOTO MiXypa, BMICTI KHIIKOBHKA TOIIO.

Kmouosi croea: enigpocam, 2epbiyudu, npupoori 8000iMit, MOOCIbHUTI eKCREPUMEHI, KAPacCh, KOPON

UepHiriBcrka 007acTe € OJHIED 3 HaOaraTminxX 3a 3amacaMu BOOHHX pecypcis [3], riaporpadiuna
Mepexka ii Hanexute g0 Gacetiny Juimpa. Tepuropiero oOnacti npotikaoTe 1570 piduok 3aranbHOIO
JOBXHHOIO 8369 KM, TycToTa PiukoBoi Mepexi cramouts 0,26-260 M Ha 1 kM°. B mux BozoiiMax
MPUPOIHOTO MOXOKCHHS, a TAKOXK B IUTYYHO CTBOPCHHX BOJHHX 00 ’ektax v 2013 p. Halibinbie
Oyi0 BuioBsicHO kKopona (535 T) 1 Toscronoduka (204 T), MeHiny kinbkicTs msima (27 1), coma (18 1),
uyku (17 1), muas (1 1), cyaaka (1 1), iHmux BUAIB pub (IIOCKUPKA, TUTITKA, OKYHB, VKIS, Kapach,
cunenp Tomo — 3aragom 302 1) [3]. PazoMm 3 THM BHCOKHI arpOmpOMHCIOBUH MOTCHIIAN, SKHM
Bonoie YepHiriBcrka 061acTh, MOXKE HECTH 3arpo3y AUl 1XTiodayHn IPUPOTHHX CKOCUCTEM.

Merta AOCTIIKEHHS: BUBYHTH CTYIIHb 3arpO3H BiJ BUKOPUCTAHHS TepOILMAIB I KOPOIOBHX
pHO, SIK OCHOBHOT'O MPOMHUCIOBOTO 1 MOAETBHOTO 00 €KTA, B MPUPOJHUX 1 IITYYHHX YMOBAX.

MarepiaJ i MeToaH A0CJTITKEHD

HocnimkeHHsa 3aiiicHIOBanocs B ABa eranu. Ha mepmomy mpoBoaumucs €KCHeauiii 0 MpHPOIHUX
BOJONM, MO/l HABKOJO SKHX 3aCIBAUCS KYJbTypaMH, aKTHBHO OOpOOIOBaHMMH repOiluaaMu Ha
ocHOBI rmidocary. 3 JaHWX BOAHUX Jpkeped OyIH BiJJIOBICHI NPEACTABHUKIB I ATH PI3HUX BHIIB
MPICHOBOAHUX PUO, 30BHIMIHIN BUIVILA SKUX (DIKCyBaBCs 3a qomomororo doroamapary. Ha apyromy
ctami OyB MPOBEACHUH CKCHOCPUMEHT B Jjaboparopii ekomoriuHoi 6ioxiMii BOZHHX OpraHi3MiB
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YepHiriBcbkoro HauioHanbHOro neparoriyHoro yHisepcuteTy imeHi T.I WeByeHka. B mMogenbHux
yMoOBax BUKOPUCTOBYBaBcs kapacb cpi6Huii Carasams glbellO, aknii BBaxaeTbcss fOCUTb CTilikKUM A0
Aii 3a6pyAHI0YMX (DaKTOpiB pisHoro noxomkeHHa [1]. MpoTsrom 14-Tmu fi6 BMBYaBCA BMNUB Ha
Hboro koHueHTpauiit 0,04 mr/gm3 (2 raK)i 0,4 mr/am3 (20 I 4K) rnigpocary.

Pe3ynbTatu gocnigxeHb Ta iXx 06roBoOpeHHs

CTpyKTypa 3eMenbHOro goHay YepHiriscbkoi o6nacTti ctaHom Ha 1ciuna 2014 poky taka: 64,8 % -
cinbcbkorocnogapceki yrinasa, 23,2 % - nicu Ta iHwi nicoskputi nnowi, 3,1 % - 3abygosaHi 3emni,
4,1% - BigkpuTi 3a6onoveHi 3emni, 0,9 % - BigkpuTi 3emni 6e3 pocnuHHoro nokpusy, 2,1 % -
TepuTopii, Wo nokputi nosepxHesumun sogamu, 1,8 % - iHwi semni [3]. ¥ cinbcbkomy rocnogapcTsi
BifOyBaeTbCsA (POPMYBaHHA MNOTYXHUX arpapHux nignpueMcTB, WO HaNiyywTb [AECATKM Tucsad
rektapis nonis. Le, 3 ogHoro 60Ky, Befe [0 MakCUMasbHOro CNpOLWEHHA arponaHawadgrTis,
BiACYTHOCTI HaNeXHOro YepryBaHHs CiNbCbKOroCNoLapCbKMX KyAbTyp, & 3 iHWOr0 - 40 MOCTINHOrO
3poCcTaHHA, 3rigHo AaHux [0N0BHOrO ynpas/liHHA CTaTUCTUKKU, O6CAriB 3akynisenb rep6iunpis
cinbcbkorocnogapcbkummn nignpuemcrTeamu YepHiriscbkoi o6nacti (puc. 1). Tak, sa 2010 no 2013
pp.TBEpaux rep6iumngis 6yno 3akynneHo 6inbwe Ha 15,0 %, apigkux - B 2,9 pasu.

BignosigHo A0 [epaBHOro peecTpy nectuuugis i arpoximikatie (gonosHenHs 3 01.01.2011
3rifHO BMMOr noctaHoBu KabiHeTy MinicTpis Ykpainuu Big 21.11.2007 Ne 1328) Ha Teputopii
YKpaiHu foCUTb WNPOKO 3acTOCoBYTLCS: noxiaHi 2,4-4 (2,4-puxnopdeHokcuoyTosa kucnota) - 19
HaliMeHyBaHb; MeTpnby3unH (4-amino-6-Tpet6yTUn-3-MmeTuntio-1,2,4-rpnasun-5-(4H )-on) -
10 HaiimeHyBaHb; rnigpocat (K-dpocorometunraiymn) - 39 HalimeHyBaHb.

B mMofenbHuUXx ymoBax 6yno BusiBfeHo, wo 2,4-[ npu3BoAWUTb A0 NEPBUHHOIO MNiABULLEHHSA
pyXxoBOT aKTUBHOCTI pu6, a gani Ao X MASABOCTI NO BiAHOLWEHHIO A0 KOHTPO/MbHOI rpynu. MNpenapat
Ha OCHOBi MeTpuUOBY3UHY BUKNWKAB NiABULLEHHA aKTUBHOCTI Ta arpecuBHOCTi pu6. OnA ABONITOK
Kopona, Wo 3HaxXoAWIMCA B ymoBax fAii npenapaTiB Ha ocHosi 2,4-[l, 6yna xapakTepHa nosisa Ha
30BHIWHIX NokpuBax 6inyBaToro cnusdy, AKMin NOACHIOETbLCA AECTPYKTUBHUMMW | AecKBamMaTUBHUMU
npouecamu, U0 BiabGyBalTbCA 3i WKIPOK, 30Kpema pyliHYyBaHHAM 60OKanoBUAHUX KNITWH. [aHe
ABMLLE MOXHa po3rnagartv K npuknag TepmiHOBOT apgantauii go Ail TokcukaHTa. 3a BNAUBY
repbiumpgis Ha oOcHOBi rnidpocaTty i MeTpuby3mHy, HaTOMICTb, CMOCTepiranocs pyihHyBaHHA He
60KanoBuAHWX, a nuwe CcNuM30BUX KNITUH. MeTpuby3uH, KpiM TOro, BUKNWKaAB AeAKi 3MiHU
NIrMEHTHUX KAITUH | Cepiio3HO nopylwyBaB CTPYKTypy 3a6ep, ane npu pgii rnigocaty 3MiHK
BHYTPiWHIX opraHis 6ynu 6inbw cytteBuMu [4]. OTxe, cepesi TPbOX BUBYEHMX repbiungis
HaBinbWy 3arpo3y Ana XMTTERIANbHOCTI pub mae rnigocar.
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Puc. L O6csru 3akyniBenb rep6iumnaiB CinbCbKOrocnogapcbkumMu nigAnpuemMcTBamm
UYepHiriecbkoi o6nacti y nepiog 3 2010 no 2013 pp.

B npupoaHnx ymosax 6yno 3’scosaHo [5], wo nicns o6po6ku yrigb rnipocatom uepes goby
crnocTepiranacsa KoHueHTpauia ioro y Bogolimax 52 wmr/am3, aka nepesuwye FAK (rpaHuuHo
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ponyctuma koHueHTpauis) B 260 pasis. Yepes 10 ai6 koHueHTpauis TokcukaHnTa crtaHosuna 0,1
mr/am3, uepes 4 micaui - 0,002 mr/am3.

MprvpoAHO BOAOWNMOKW ANS JochigxeHHs 6yna obpaHa p. Bepecou B paiioHi c. Bepecou Ta
c.Xubaniska (KynukiBcbkuin paiioH, YepHiriscbka 06M1acTb), B pi3HUX finAHKa AKoi (pikcysanacs
KoHueHTpauis rnidpocary Big 0,04 mr/gm3go 0,56 mr/am3[2], wo signosigae nepesunwenHio M4K B 2-
14 pasis. Tam e 6yno0 BiANIOBNEHO Kiflbka NpefcTaBHUKIB Pi3HWX BuaiB pu6: ronoseHn SEuallve
ceprialve, nnocknpka Blicca byoerkna, nnitka “"MwnB ruiilue, cuneus BallervB ballervs, kapacs
cpi6Huin CaraB3vB AlbellO. ¥ pocnigxeHnx BWAIB 3 NPUPOAHOT BOALOMMM SICKPABO BUPaXKEHUX
30BHIWHIX 3MiH BUABNEHO He 6yno. Lle Moxe 6yTu nosicHeHe TUM, WO HaWbBiNbWw 4yTNUBi 0COBUHU
3arnHyn abo 3Haxo4unIMcsa Ha AHi BOLOWMM | Manv NpUrHiYeHi xapyoBi yHKUiT. BpaxoByluu, Wo B
NPUPOAHUX yMOBaX Ha opraHiam pub6 paie 6arato pi3HUX YUMHHUKIB, O/ BCTAHOBMIEHHA 3MiH,LWO0
BifbyBalwTbCA Nig gieto rnipocarty, 6yB NpoBeAeHNA MOAENbHUA €KCNEePUMEHT.

Kapacb BusIBUBCA gocuTb cTilikum, i npu 0,04 mr/gm3 rnipocaty xapakTepHUX NaTonNoriuHuUX
ypaxeHb 30BHIiWHIX ab0 BHYTPIWHIX OpraHiB y HbOro 3adikcoBaHO He 6y/n0. 3MiHW BUABMEHIY
kapacs cpi6Horo npu 0,4 mr/gam3gii rnidpocarty, npegcrasneHi Ha puc. 2-3.

A B

B r

Puc. 2. CTaH 30BHiWHIX nokpuBiB Kapacsa (A - yepeBHa YyacTuHa Tina, b - Bigain

aHasnbHOro otBopy) i 3a6ep pu6 npu Bnauei 0,4 mr/gm3rnicocaty (M) Ta
KOHTpOsbHOT rpynu (B)

Pnbn wmanu 6inbw po3gyte TiNO 3 TEMHUM OMAsAMyBaHHAM naBLUiB, BUpPAYeHi oui,
MOYEPBOHIHHA Ha WKipi Ta naaBuAX, KPOBOBWU/IMBW Ha YepeBHIN YacTWHi Ta B 06/1acTi aHaNbHOrO
OTBOpPY, NiABULWEHY KiNbKiCTb CAM3Y, a TaKoX cnocTepiranacs XOBTYLWHICTb 30BHIiWIHIX NOKPUBIB,
NOPIiBHAHO 3 KOHTPONbHOW rpynot (puc. 2). UepenHa kopo6Gka kapaciB, Aki nepebyBanu nig
BNAMBOM rfidpocaTty, 6yna 6inbw po3m’AkweHa, Wo Moxe O6YyTW NOoACHeHe AaHUMMW MO 3MEHLUEHHIO
BMICTY Kafblil0 B KICTKOBIA TKaHWHiI kopona 3a gii 0,04 mr/am3 rnidoocaty [4]; BidyanbHWUX 3MiH B
ro/JOBHOMY MO3KYy He cnocTepiranocs. 3a6pa, aki nepwumu BigYy N HeraTUBHWIA BNAMB TOKCUKaHTa
(0,4 mr/gm3), B KapaciB Manu KpOBOBWUJ/IMBY i NOPYLWEHHA CTPYKTYpU (puc. 2).
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B r

Puc. 3. CtaH neyiHku kapacs 3a HopmasibHUX ymoB (A) i npu Bnauei rnigpocarty (B), ctaH
KWL KOBMKa Kapacs 3a HopMasnbHuUX ymoB (B) i npu Bnausi rnicpocarty (IN)

KuwkoBuMK, mediHKa i XOBYHWUI Mixyp KapaciB, ki nepebyBann B ymoBax pgii 0,4 mr/gm3
rnihocaty, TakoX MICTUAM O3HAKN ypaXeHHA: CTPYKTypa Meu4iHKM MNOBHICTI0O MOpyWeHa, XOBYHMUNA
MiXyp OyB HexapakTepHOro 4epBOHOro 3abapBfieHHA, a BMICT KMLWKOBUKA - 3e/1eHyBaToro Kosibopy
(puc. 3). BapTto BigMiTUTKU, WO pAaHa KOHUeHTpauia BusasBunaca netanbHoi Ana 50 % ocobuH
npoTarom 14-1060BOro eKCNEpUMEHTY, NepeBaXHO camLiB.

BucHoBKU

306inblWeHHA 3aKyniBni, a, OTXe, i 3aCTOCYyBaHHA pPigKUX repbiumniis, 30Kkpema Ha OCHOBI rnicocarty,
CTaHOBUTb 3arposy Ans ixtiogayHun Bogolim YepHiriscbkoi obnacTi.

Mpn @it 0,4 wmr/gm3 rnipocaty B Kapacs cnocTepiranacsa nigBulieHa KiibKiCTb CAU3y,
po3ayTicTb Tina, BUPAYEHi 0Yi, BUpa3ku, remoparii, 3MiHW B CTaHi WKipn, 3a6ep, CTPYKTYpi NeyviHku,
XOBYHOro Mixypa, BMIcTi kuwkoBuka Ttouw,o. KoHueHTpauis rnipocaty 0,4 mr/gm3 Bussunacs
netanbHol Ana 50 % kapacis, nepeBaxHo camuis, NpoTArom 14-0060BOro eKCnepumMeHTy.
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E.B. bubuyx, A.A. ’Kudenxo

UepHUTOBCKM HaIMOHATLHEIM Hearorndeckuit yauBepeuter nmenu 1.1, [TleBuenko, Ykpanna
COCTOSHHUE KAPIIOBbIX Pblb B YCJIOBUAX HMHTEHCHWMBHOI'O WCITIOJIbB3OBAHMA
I'EPBULIM/1I0B

B crathe CpaBHHBAKOTCSA HCCICAOBAHHS O HM3YUCHHIO BIFSHHS ACUCTBHSI TepOULMAOB HA PHIO B
MPUPOAHBIX BOJOCMAaX M B MOJACIBHBIX OSKCICPUMEHTaX. B COBPEMECHHBIX VYCIOBHAX Pa3BHTHAL
CEJIbCKOTO XO34HCTBA, B YACTHOCTU B YCPHUTOBCKOW 00NACTH, IIHUPOKO HCIIOIB3YIOTCS TePOULHIB Ha
ocHOBe riaudocara, 4TO MPEACTABIICT Yrpo3y A JKH3HEACATEIBHOCTH THAPOOHOHTOB. Y pBIO
(ronasie, rycrepa, II0TBA, CHHEL, KApach CEPEOPSHEIN), BEIIOBICHHEIX H3 ECTCCTBCHHOTO BOAOCMA, B
KOTOPOM OBLTO 3aMKCHPOBAHO MOBHILICHHOE COACPIKAHUE TU(OcaTa, IPKO BBHIPAKCHHBIX BHEITHUX
HM3MECHCHHUH BBIABICHO HE OBLIIO, YTO MOXKET OBITh OOBSICHEHO FHOENBIO UIH YTHETCHHBIMH MHINECBBIMU
¢yHKUMAMH HauboJee YYBCTBHUTCNIBHBIX 0COOCH. B ycmoBHAX MOJETBPHOrO SKCIEPUMEHTA HpPH
BosaeitcTeum 0,4 mr/av’ romdocaTta v kapacs HaGMIOAATACH PA3AyTOCTb TEa, BHITYUECHHBIE Ia3a,
MOBBIIICHHOC KOMHYCCTBO CJIU3H, $3BBI, TEMOPPArWM, HM3MCHCHHS B COCTOSHHH KOXH, XKa0p,
CTPYKTYPE MCUCHU, JKEITIHOTO MY3bIPs, COACPKAHUH KUIICYHHUKA U T. A.

Kmoueevie cnosa: enugpocam, 2epbuyudvt, npupoonvie 6000eMbl, MOOEIbHbLIL IKCHEPUMEHIN, KAPACh, Kaph

K.V. Bibchuk, A.O. Zhydenko
T.G. Shevchenko Chernihiv National Pedagogical University, Ukraine

CARP FISH UNDER INTENSIVE USE OF HERBICIDES

The article compares investigations the effect of herbicides on fish in natural waters and model
experiments. In modern conditions of development of agriculture, in particular in Chernihiv region,
widely used glyphosate herbicides, which is a threat for the aquatic life. The fish (chub, silver bream,
roach, zope, silver crucian) caught from natural water bodies, where detected an increased amount of
glyphosate, no pronounced external changes were detected. This can be explained by the death or
depressed food features of the most sensitive fishes. Under the conditions simulated by the action of
0.4 mg per dm’ glyphosate on crucian was observed bloated body, bulging eyes, an increased amount
of mucus, ulcers, hemorrhage, changes in skin, gills, structure of the liver, gall bladder, intestinal
contents, €tc.

Keywords: glyphosate, herbicides, natural ponds, model experiment, crucian, carp
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MOPIBHSIJIbHA XAPAKTEPUCTUKA AKYMYJISLII BAXKKNX
METAJIIB MAKPO®ITAMHU BOJAOWM MICTA KHEBA

Bu3naueHO BMICT BaKKHX METamiB B PI3HHX BHAAaX Makpoditi. BcTaHoBneHo, 1Mo HaHOLmbImy
AKYMVJIIOIOYY 3JaTHICTh IMOJO METATIBMAIOTh PACCHHK Ky4EpsSBUH Ta OUYEPET 3BHYANHHIL
3anponoHOBAHO BHKOPHCTAHHS LUX BHIAIB POCIHMH U1 OYHINCHHS BOAM Ta MOKPAIICHHA CTaHY
BOJOMM.

Kmouosi croea:. axymynayis, eaxcki Memaiu, Makpoghimu, Kaomiti, MiOb, CeUHeyb, YUHK

OxopoHa BOIOWM BiJ 3a0pyAHCHb HAICKHUTh OO YUCJA HAHOLIBIN BAKIUBHUX 1 aKTYATbHHUX OPOOICM
cy4acHocTi. B TenepinHiii yac € JOCUTh 6araro HAyKOBUX AAHUX, SIKI BKA3YIOTh Ha ICHYBAHHS TICHOTO
B3a€MO3B 3Ky MDK Beretauiero BHIuX BoAgHux pocnuH (BBP), xkpyrooGirom pedouH,
CaMOOYHIICHHSAM BOJONM 1 nporiecaMu (popMyBaHH: SKOCTI BOAU B HUX [8].
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