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AHATNI3 BAFATOPIYHOI TPAHCCDOPMALI_,_I'I' XIMIYHOIo CKnApy
PIMKOBUX BOA YKPAIHU

Knro4doei cnioea: 2idpoximidHul pexxum, XiMidHul ckriad piykosux 800, bazamopiyHi 3MiHU
XiMiyHO20 cKnady pidykosux 800, piykoei 600U YKpaiHu

AxkTyanbHicTb npobnemu. [NokasHWK MiHepani3auii BOAW Ta BMICT rOfIOBHUX IOHIB
y piYKOBMX Bodax YKpaiHuU CXuIbHI 40 TpaHcdopmadii K nig BNJMBOM aHTPOMOreHHOoro
HaBaHTaXeHHs, TaK i B pes3ynbTati Aii npupoaHUX (akTopiB, 30Kpema KOSIMBaHHS
BOJHOCTI PIYOK, ke NoB'A3aHe 3 KNiMaTU4HUMK 3MiHaMW. Y LbOMY 3B'A3KY LOCIIiIKEHHS
3a Baratopivusa (1946-2012 pp.) ctocyBanucs HU3kM npasobepexHux (Cnyd, TeTtepis,
Pocb) Ta niBobepexHux (Cyna, [cen, Bopckna) nputok [HiNpa, a TakoX piyku
3axigHum byr.

OuiHka TpaHcdopmauii xiMiyHOro cknagy i MiHepanisauii piykoBux Bo4 3a
GaraTopiyds BUMKOHyBanacs 3a mogepHizoaHoto B 2006 p. B.K. XinbyeBcbkum 1a C.M.
Kypunom knacudikauieto O.O. AnekiHa. [lpu ubOMy, MofepHisauis He 3adinae
HaMBWLLIOTI O3HaKN — Kracy, a CTOCyeTbCA rpyn i Tunis [1].

[na  OuiHKM  KiNbKiCHMX 3MiH  MOKa3HMKa MiHepanisauii  3anpornoHOBaHO
BUKOPUCTOBYBATU KoeiLlieHT ranuHHocTi Ke.

K,=G/G,

ne G - MiHepanisauis Bogu 3a cyyacHui nepiog, Mr/am’, G, - MiHepani3auia Boau 3a
nepiog yMOBHOIO rigpoXiMiYHOro (poHy.

Pesynbtaty pocnigxeHb. Piyuka Cyna. MiHiManbHa pivyHa MiHepanisauis
CTaHOBUTb 286 Mr/am® (1947p) , a MakcumarnbHe cepegHbopivyHe 3HayYeHHA 1125 mr/am®
(1992 p). B uyinomy cepefHbOpPIYHI MOKA3HMKM MalOTb CTany TeHAEHLi0 0O 3pOCTaHHSA 3
HEBENUKUMU UMKMIYHUMWN KONUBAHHAMM B Mexax 3-6 piyHMX nepiogis. B uinomy, 3a
pocnigxyBaHuin nepios MiHepanisauis 3pocna 3 440 mr/gm® go 832 mr/am®. NiHinHui
TpeH, HIBENIOYM ICHYHOMI KOMMBAHHSA, CBIiOYMTb MPO CTiKe MOBiflbHE 3POCTaHHSA
3HayYeHb cepedHbOPIYHOT MiHepari3auii.

B uinomy, y KonmBaHHiI cepeHbOpPiYHMX BENUYUMH MiHeparni3auii MOXHa BUOINuTu
Tpu xapakTepHux nepiogun. MNepwwnn nepiog (1946-1979 pp.) — NOCTyNoBe 3pOCTaHHSA
MiHepani3auji 3 HEBENMUKNMU LUKITIYHUMK KonmBaHHAMKW. Odpyrun nepiog (1979 — 1999
pp.) — 3HayHe 3POCTaHHA BMICTY PO3YMHEHUX MiHepanbHUX pevyoBuH (Ha 70%) i3
makcumymoMm y 1999 p. Tpertin nepiog (2000-2008 pp.) - He3HayYHe 3MEHLUEHHS
MiHepani3auii Bogn p. Cyna. 3asHadeHi 3MiHM MiHepani3auii Boau BigbyBanucs 3a
paxyHOK 3pOCTaHHs BMICTY iOHIB NErkopo3uMHHUX cornen, 3okpema SO,%, CI , Ta
KaTioHHOI napu «Na+K».

OcobnmBuin iHTepec cTaHOBNATbL GaraTopivHi 3MiHM NokKa3HuKa MiHepanisauii y
pi3Hi ba3n BogHoro pexumy (puc 1). TyT cnocTepiraeTbCst 4OBOSIi HEOAHOpPIAHA CTYNiHb
TpaHcdopmauii. Tak Hanbinblw 3Ha4YHE 3pOCTaHHA MiHepanisauii BoAn xapakTepHe Ans
nepiogy BeCHSHOro Bogoninnd. AKWO Ha noyaTtky nepiogy CnoCcTepeXeHHs
XapaKTePHUMM MOKa3HUKaMM BerMYMHM MiHepanisauii y mMexax 250-400 mr/om® (Lo
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BignoBigae BenuuunHi koediuieHTa ranuHHocTi K = 1 — 1,5) 10 novnHaroum 3 1970-x
POKiB BMICT rOSIOBHUX iOHIB MOYMHAE CTPIMKO 3pOCTaTu, CAratoudm CBOro MakCUMymy Yy
nepiop 1995-2000 pp. 3 nokasHukamm 1000-1100 mr/om® (K = 3-3,3).
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Puc.1. YacoBui po3nogin Benu4nHu KoedilieHTY ranuHHOCTI AnA pi3Hux ¢a3 BoaHoro
pexumy p. Cyna - m. Jly6Hu 3a nepion 1946-2008 pp.

[na mMexeHHMX nepiofiB xapakTepHa Aewo iHWWIA xapakTtep GaraTopivyHMxX 3MmiH
nokasHuka MiHepanisauii. Ha npotasi gocnigxkyBaHux nepiogis  1946-1979 pp.
KOSNIMBaAHHSA BMICTY PO3YMHEHUX MiHeparibHUX PEeYOBUH He 3a3HaBanu BenUKUX 3MiH.
ABCONIOTHI 3HA4YeHHs MiHepani3auii Bogu pivky konuBanuchk B mexax 500-750 MF/,EI,M3,
o Bignosigae BenuuuHi koedpidieHTa ranuHHocTi K = 1-1,4. Hambinbw BigvyTHe
36inbLIeHHA MiHepanisauii y MexeHHi nepiogn 3acdpikcoBaHe y nepiogn 1985-2004 pp.
KONy abCOMIOTHI BEMUUMHM LbOro nokasHuka cardynm 900-1030 mr/om®. (Ke=1,7-1,9).
Cnig 3as3HaunTy, WO XapakTep KonMBaHb MOKa3HWKa MiHeparni3auii Mamxe igeHTUYHUI
SK A5 nepiogy NiTHbO-OCIHHBLOT TaK i 3MMOBOT MEXEHI.

3a [OJaHuMuM  cepedHbOpPIYHUX  TiAPOXIMIMHMX  MOKa3HWKIB  piYKOBI  BOAM
XapakTepuayBanmcs Y4iTKO BUPAXXEHOK HANEXHICTIO A0 rigpokapboHaTHOro KanbLuieBoro,
rigpokapboHaTHOro  KanbuieBo-mMarHieBoro  abo  rigpokapboHaTHO-CcynbdaTHOro
KanbLieBO-MarHieBoro Tuny.

OpHielo 3 nNpuynH (hopMyBaHHSA Takoro cknagy pPidkoBUX BOA € OCOBMMBOCTI
LUMPOKO  PO3MNOBCIOKEHUX  perioHanbHUX TPYHTIB | Mopia 3  XapakTepHuMmn
COJNTOHLIOBATUMM BKIMIOYEHHAMM Ta NiABMLLEHMM BMICTOM PO34YMHHUX conen (cynbdartn,
Xnopwuaie HaTpito i Kanito). Li x dbakTopm CNpUYMHAIOTD i Pi3Ky BiAMIHHICTb Ha SIKICHOMY
piBHI y XimiyHOoMy cknagi Boam p. Cyna nig 4yac pisHuMx a3 BOAHOro pexumy. Tak
cynbaTHMM Knac BOAM MiJ 4Yac BECHSHOro BOAOMINNSA MNOSCHIETLCS aKTUBHUM
BUMMBAHHSIM iOHIB JIErKOPO34YMHHMX COMEN 3 NOBEpPXHi BOAo36opy nia Yac opMyBaHHS
BENMKMX 06’€MiB NOBEPXHEBOIO CTOKY. A 3MEHLLEHHS pPOori iOHIB HATpItO Ta iX 3aMileHHS
ioHaMK KanbLito NoB’A3aHe 3 3MEeHLUEeHHAM 00’eMiB BECHAHOro BoAoNinms i BignosigHoO
YacCTKM NOBEPXHEBOrO CTOKY B UK hasi BOAHOIO pexumy.

Piuka lNcen. AHanisyo4n 3amiH1 MiHepanisauii i BMICTY ronoBHUX ioHiB ans p. lNcen
— €. 3ancinng MoXxHa BUSABUTM HACTYMHI 0COBMMBOCTI FigpPOXiMiYHOrO pexumy. B 3MmiHi
cepeHbOoPIYHNX 3HaAYeHb MiHepanisauii i KOHUEHTpaUi ronoBHUX iOHIB BUOINUTU 3
XapaKkTepHUX nepiogu.
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Mepwnin nepioa (ymMoBHUM NpuvpoaHu doH, 1953-1979 pp.) xapakrtepusyBaBcs
Manok MiHepanisauielo i ctanum rigpokapboHaTHO-KanbUiEBUM CKNagom BoAu Cis™.
3Ha4eHHSA KoedilieHTy ranMHHOCTI KonmBanuck Binsa 3HadYeHb pedepeHcHoro nepiogy.

Opyrmin ~ nepiog  (TpaHcdopmauinHuin, — 1980-1984pp.) xapaktepusyBaBcs
NiaBULLEHHAM MiHepani3auii Boau i Big4yTHOK 3MIiHO 1T SIKICHOrO CKrnagy Ha piBHi rpyn i
TUNiB 3 Ce"? Ha C16°2N2. Binbynocs 3pocTaHHs nokasHuka Kg 3 3HaueHHs 0,97 go 1, 38,
LLO Y CYKYMHOCTI 3 pPi3KMM 3pOCTaHHSM BMICTY iOHIB SO4% CI" Moxe cBiguMTM Npo
3pOCTaHHA BMNMBY aHTPONOreHHOro YMHHUKA Yy popMyBaHHi iOHHOro cknagy (puc. 2).

TperTin nepiog (cydacHuir, 1985-2008 pp.) xapaktepusyeTbca ctabinizauieto 3aMiH y
rigpoOXiMiYHOMY peXuMi pidKM AK Ha PiBHI KiNbKICHUX XapakTepuUcTuKk (KoediuieHT
ranuHHOCTI JopiBHIOBaB 3HayeHHaAM 1,3-1,4) Tak i gKkicCHUX (CniBBIOHOWEHHS MiX
rONOBHUMU iOHaMN).
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Puc.2. YacoBui po3noain cepeaHix piyHUX BeNIMYUH KoedilieHTy ranuHHOCTI AnAa
p- Mcen - c. 3ancinna 3a nepiog 1959-2008 pp.

AHaniaz 6araTopiyHuX 3MiH NoKa3HMKa MiHepani3auii y pi3Hi a3 BOAHOro pexumy
BUSABMB HACTYMNHi TeHAeHUil. Ak i ana nonepeaHboro ob’ekty gocnigpkeHHa anga p. Cyna
XapakTepHa [OBOSIi HEOAHOpiAHA CTyMNeHb 3MiHW TgPOXiMiYHOro pexunmy. HambinbLu
3HayHe 3pOCTaHHSA MiHeparni3auii Boau xapakrepHe Ond nepiogy BECHAHOro BogoMinsms.
AkWwo Ha noyaTKy nepiogy CMNOCTEPEXEHHS XapakKTepPHUMU MNOKas3HUKaMu BENUYMHM
MiHepani3auii y mexax 342-370 MF/,EI,MS (wo BignoBigae BenuuUMHI koediuieHTa
ranuHHocTi Kg = 1— 1,1) T0 nodnHatoum 3 1970-x poKiB BMICT rOfIOBHUX iOHIB NOYMHAE
CTPIMKO 3pocTaTu, cAratodm ceoro makcumymy y nepiog 1990-1994 pp. 3 nokasHukamu
840 mr/gv® (Ke = 2,1), wo Bignosigae BenuuuHi koediuieHTa rannHHocTi Kg = 1 —1,32.

[ns mexeHHUX nepiofiB XxapakTepHa Aewo iHWWA xapaktep GaraTopiyHmMx 3MiH
nokasHmka MiHepanisauii. Ha npotasi pgocnimkyBaHux nepiogis 1946-1979 pp.
KONMMBaAHHS BMICTY PO3YMHEHUX MiHEpanbHUX PEYOBWH HE 3a3HaBann BENVMKUX 3MiH.
ABCONIOTHI 3HA4YEeHHA MiHepani3auii Boan pidkn konueanucb B mexax 600-800 F/,EI,M3,
4yyTHe 36inbleHHA MiHepani3auii y MexeHHi nepiogun 3adpikcoBaHe y nepiogm 1990-2004
pp. Konv aBCoMOTHI BEIMUYMHM LibOro MokasHuka csirHynm 760-880 mr/am®. (Ke = 1,27-
1,31). Cnig 3a3HaunTi, WO BenMyMHa MNoOKasHWKa MiHepani3auii Ansi 3MMOBOI MeXeHi
cTaHoBWTb 880 mr/om® (Ke =1,27) i € GinbLUOIO K | 3pOCTaHHA MiHepani3auii Hix ons
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NiTHBO-OCIHBOT MeXxeHi (cyma ioHiB = 760 Mr/,u,M3, Ke = 1,32). Xapaktep 3MiHU
AocnigKyBaHUX MokasHuKiB 3a nepioq 1954-1990 pp. mMamke iOeHTUYHUMA K AnS
nepioay NiTHLO-OCIHHBLOT TakK i 3MMOBOT MEXEHI.

MoumHatoum 3 1990-94 pp. cTyniHb MiHepani3auii Boaun onsa nepiogy NiTHLO-
OCiHHbOT MeXeHi 36inbyBanacs. A A4ns 3MMOBOT MeXeHi Lii XapakTepUCTUKN HaBnakm
novanu 3aMeHLlyBaTUCA.

Piuka Bopckna. Y npupogHoMy XiMidHOMY cknagi Bog pivkum  Bopckna
nepeBaxatoTb rigpokapOboHaTHI iOHW, @ TakoX IOHW KanbUilo Ta HaTpito. XiMiYHMA TUN
NnoBepXHEBMX BOA KrnacuikyeTbCa 49K rigpokapboHaTHUA  KanbLUieBO-MarHieBo-
HaTpieBuit. Boau npicHi. MiniManbHa piyHa MiHepanisauis cTaHoBUTb 452 wmr/am®
(1957 p), a MaKkcuManbHe cepefHbOpiUYHe 3HayeHHs 915 mr/am® (1993 p). B uinomy
cepefHbOopiYHI MOKa3HMKWM MaloTb CcTany TeHOEeHUitd [0 3pOCTaHHS 3 HeBeNUKumMu
LUUKITIYHUMW KOMMBAHHAMM B Mexax 3-6 pivyHuX uuknie. B uinomy 3a gocnigxyBaHun
nepiog MiHepanisauis 3pocna 3 452 mr/om® 0o 720 mr/am®. NiHinHwWiA TpeHa, HiBENO4N
iICHYIOYI KONMBAHHS, CBIOYUTbL MPO CTiNKe MNOBiSIbHE 3POCTaHHS 3HAYeHb cepeHbOPIYHOI
MiHepani3auii 3a nepioa cnoctepexxeHb NpmbnusHo y 1,5 pasw.

[Ona pidkn Bopckna MOXHa BUAINWUTM HaCTYMHI XapakTepHi nepioguM KonvBaHHS
cepefHbOpPIYHUX BeNUMYUH MiHepanisauii sogn. [epwwnn nepiog (1957-1974 pp.) —
NnocTynoBe 3pOCTaHHA MiHepanisauii 3 HeBenUKUMU LMKNIYHUMU  KONMBAHHAMMU
OnM3bkMMKM [0 3HaYeHb nNeplmx 5-Tu pokiB nepiogy AocnifpkeHb (pedepeHCHui
nepioa). Opyrun nepioa (1975-1994 pp.) — 3Ha4yHe ckaykonogibHe 3poCTaHHA BMICTY
PO34YMHEHUX MiHeparbHUX peyvyoBUuH (Ha 60%) i3 makcumymom y nepiog 1990-1994 pp.
TperTinn nepioa (1995-2008 pp.) - He3Ha4yHe 3MeHLeHHA MiHepani3auii sogn p. Cyna.
Cnig Big3HauMTK, WO 3a oOCTaHHi 15 pokiB AocnigXeHb 3Ha4vyeHHs cepefHbOPIYHOT
MiHepani3auii 3anuwanucsa ctabinbHUMN.

AHaniaz 6aratopiyHuX 3MiH NOKa3HMKa MiHepani3auii y pi3Hi a3 BOAHOIo pexumy
NMOBTOPMB paHille BUsBNEHi 0COBNMBOCTI XapaKkTepHi Anga nisobepexHux nputok [Hinpa
nicoctenoBoi 30HW. AK | Ana nonepegHix OOG'eKTiB OOCMIOKEHHS  XapaKTepHa
HeOOHOPIAHI 3MiHM FigPOXiMIYHOIO pexnmy. Hanbinbll 3Ha4YHe 3poCcTaHHA MiHepanisau,i
BOOM XapakTepHe [Ans nepiogy BeCcHAHoro Bogoninnd. [Ana noyaTtky nepiogy
CMOCTEPEXEHHS XapaKTEPHMMM MOKa3HUKaMKN BENUYUHN MiHepani3auii 6ynv BenuynHu
280-300 wmr/am® (koediLieHT ranuHHocTi Kg=1-1,1) To nounHatoun 3 1970-x pokis BMiCT
rONOBHUX iOHIB NOYMHAE CTPIMKO 3pocTaTu, cAraro4m CcBoro Makcumymy y nepiog 1990-
1994 pp. 3 nokasHukamm 685 mr/am® (Kg = 2,45).

[na mMexeHHMX nepiofiB xapakTepHa AeLwo iHWKA xapakTtep GaraTopivyHMX 3MmiH
nokasHuka MiHepanisauii. Ha npotasi gocnigxkyBaHux nepiogis  1946-1979 pp.
KOJIMBaAHHA BMICTY PO3YMHEHUX MiHeparibHUX PEeYOBUH He 3a3HaBanu BenMKUX 3MiH.
ABCONIOTHI 3Ha4YeHHs MiHepani3auii Bogu pivku konmuBanucb B mexax 690-750 Mr/p,M3,
o BignoBigae BenuYuHI koedoibieHTa ranuHHocTi Kg=1-1,2. Hambinbw BigvyTHe
30inblIeHHA MiHepani3auii y MexeHHi nepioan 3adikcoBaHe y cepeanHi 1990-x pokis
MUHYIIOro CcTonitTTa Ansa asm NiTHbO-OCIHHBOT MEXEHi KONMM abCoNOTHI BENUYUHU
nokasHuka carHynu 845 mr/ome. (Ke=1,5). Cnig 3a3HaunTn, WO MakcMmarnbHa BenMimHa
nokasHmka MiHepanisauii ona 3MMoBOI MexeHi cTaHoBUTb 899 mr/gm® (Ke =1,29).
Xapaktep 3MiHM [ocnigXyBaHUX nNokKa3HukiB 3a nepiog 1954-1990 pp. mamxe
IAEHTUYHNIA K NS nepioay NiTHbO-OCIHHBOT TakK | 3MMOBOT MEXEHI.

MounHatoun 3 1990-94 pp. cTyniHb MiHepanisauii Boan Ans nepiogy niTHbO-
OCiHHbOT MexeHi 36inblyBanacsa. A ons 3MMOBOI MEXEHi Lji XapaKTEPUCTUKM HaBMaKu
noyanun aMeHLWwyBaTUCA 40 3Ha4YeHb pedepeHCHOro nepioay.

3a yac gocnigXeHb 3Ha4YHi 3MiHM XiMiYHOro cknagy Boau p. lNcen xapakTtepHi ona
BCiX (pa3 BogHoro pexumy, ocobnueo ana nepiogy 1985-1994 pp. Ona Hboro
XapakTepHa HeogHopasoBa 3MiHa AKICHUX XapaKTepUCTUK BOAW Ha PIBHAX rpyn - i3
rpynu kanbuito Ha rpyny Hatpito, Tunie (3 I, Il TMniB, Aki xapakTepHi ans GinbwocTi BoA
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piyok TepuTopii YkpaiHu, go Il Tuny — 4aki € 3miwaHummn i MeTamopdizoBaHMMK,
hopMyOTbCS B pesyrnbTaTi KaTiOoHHOro obmiHy npu B3aemogii BOAMW i TPYHTY), NiATUNIB —
BMICT KNacoyTBOPKOKOYOro rigpokapboHaTHOro aHioHy iHKOMM cTaHOBUTb MeHLwe 50%.

Ona npasobepexHux npumok [Hinpa (Cnyd, TeTepiB, Pocb) cnoctepiraetbCa He
Taka OJHO3Ha4yHa KapTuHa Yy BUAINEHHI TpaHcopMaLinHUX nepioaiB XiMiYHOro cknagy
BOOM, SIK Y NiBOBEPEXHUX MPUTOK.

Piuka Cnyy. Y ximiyHOMy cknagi Bofd pivku Cnyd nepiogy YMOBHOrO npupogHoOro
OHY NepeBaxaloTb rigpokapboHaTHI iOHM, a TaKoX IOHW Karnbuito Ta MarHito. XiMiyHun
TUMN NOBEPXHEBUX BOA KITAaCUIKyETbCA SK rigpokapboHaTHUI KanbLieBo-marHieso. Boaun
npicHi. MiHiManbHa cepeaHs piyHa MiHepanisauisi cTaHoBUTL 126 mr/am® (1968p), a
MaKcuMarbHe cepeHbopiYHe 3HaueHHs 546 mr/am® (1973 p). B Linomy cepeaHbopiYHi
NOKa3HUKN MalTb TEHOEHLUII0 OO Ckayko noAaibHoro 3pocTtaHHs B nepiog 1960-1970 pp.
3 noganblot crabinisauieto 3 HEBENMKMMKU KonmBaHHAMKM B nepiog 1970-2008 pp.. B
LinomMy 3a gocnifkyBaHuin nepiog MiHeparnisadis 3pocna 3 260 go 456 mr/om>. JliHINHWI
TpeH, HIiBEmnYN ICHYHOMI KONMMBAHHSA, CBIiAYMTb MNPO CTiMKE 3pOCTaHHS 3HayYeHb
cepeaHbOopiYHOT MiHepanisauii 3a nepioa cnoctepexxeHb NpubnusHo y 3,2 pasw.

Ona pivkn Cnyd MOXHa BUAINUTU HACTYMHI XapakKTepHi nepiogu KosrMBaHHS
cepeHbOopPIYHNX BENUYMH MiHepani3auil Boau.

Mepwnn nepioa (1960-1970 pp.) — BIACYTHICTb CYTTEBUX KONMBAHbL MiHepari3auii 3
HEBENUKMMWN BIOXUMNEHHAMW  BNM3bKMMKW [0 3HAYeHb NepLuMx 5-Tu pokiB nepiogy
AocnigxeHb (nepiog YyMOBHOIrO NPpUpPOaHOro ooHy.

Opyrun _nepiog (1975-2008 pp.) — 3HayHe ckayko noAdibHe 3pOCTaHHA BMICTY
pPO34YMHEHMX MiHeparnbHUX pedyoBuH (Ha 300%) i3 makcumymom y nepiog 2005 -2008 pp.

AHaniaz 6aratopiyHuX 3MiH NOoKa3HMKa MiHepani3auii y pi3Hi hasn BOAHOro pexmmy
BUSIBMB HACTYMHi 0COBNMBOCTI XapakTepHi Ana npaBobepexxHux NpUTOK NpuTok [Hinpa.
Hanbinbw 3Ha4yHe 3pOoCTaHHA MiHepani3auii Boan xapakTepHe Ans nepiogy BECHAHOro
Bogoninnga. [na noyaTtky nepiogy CNOCTEPEXEHHSA XapaKTepHUMW MOKa3HUKaMu
BENWUYMHM MiHepanisauii 6ynn BenuuuHu 140-160  mr/am® (koediLieHT ranuHHOCTI
Ke=1-1,06) 10 nouuHatoum 3 1970-x poOKiB BMICT FOSIOBHUX iOHIB MOYMHAE CTPIMKO
3pocTtaTu, cararoum ceoro Mmakcumymy y rnepiog 1990-1994 pp. 3 nokasHukamu 440-460
mr/am® (Ke= 2,5) [2].

[na mMexeHHMX nepiofiB xapakTepHa AeLwo iHWWKA XapakTtep GaraTopivyHMxX 3MmiH
nokasHuka MiHepanisauii. Ha npotasi pgocnigxysaHoro nepiogy 1960-2008 pp.
KONMMBAHHSA BMICTY PO34YMHEHUX MiHeparibHUX PeyvyoBMH Manu cTany TeHAeHUuil [0
3pocTaHHsA. Hanbinbw BigdyTHe 30inblieHHs MiHepani3auii y MeXeHHi nepiogu
3adpikcoBaHe y cepeauHi 1970-x pokiB MUHYNOro CTONITTA AN a3y 3MMOBOT MeXeHi
Konun abCcontoTHI BENMYNHN NOKa3HUKa CArHYNn (ocepepHeHi 3a 5-pivus) sBenuunHmn 450
mr/am®. (Ke = 2,3). XapakTep 3MiHM AOCRimKyBaHUX MOKA3HUKIB ANst nepioay MiTHbO-
OCIHHBbOT MeXeHi Ma€ AeLLo IHLWWA XapaKTep.

[MoymHaro4um 3 nepiogy YMOBHOro nNpupogHoro ooHy CTyniHb MiHepanisadii Boau
Ansa nepiogy NiTHbO-OCIHHBOT MeXeHi nocTynoBo 36inblysanacsa 3 330 go 466 Kg =
1,41.

Piuka Temepig. AHaniaytoum 3MiHM MiHepani3auii i BMICTY rofloBHUX iOHIB Ans p.
TeTtepiB—M. XKUTommp MOXXHa BUSIBUTU HACTYMHi 0COBNMBOCTI rigpoxiMiyHOro pexumy. B
3MiHi cepeaHbOoPIYHNX 3HA4YEeHb MiHEpani3auii i KOHUEeHTPaLin roNoBHUX IOHIB BUAINUTA 3
XapaKkTepHUX nepiogu.

Mepwunin _nepioa (YMOBHUIM NpupoaHui doH, 1965-1979 pp.) xapakTtepu3yBaBcs
NMOHMXEHOK MiHepani3auieto i ctanum rigpokapboHaTHO-KanbLiEBUM CKNagom BOAM
CiusC®™9,  3naueHHs KoeilieHTy ranuMHHOCTI konmBanucb 6ina 3HaveHb Kg=1-1,1

nepioay.
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Opyrmin ~ nepiog  (TpaHcdopmauinHuin, — 1980-1994pp.) xapaktepusyBaBcs
NiABULLEHHAM MiHepani3auii Boau i Big4yTHOK 3MIiHO 1T SIKICHOrO cKragy Ha piBHi rpyn i
TMniB 3 C"gc"’l Ha C..acaNa. Biabynocs 3poctaHHsa nokasHuka Kg 3 3HaveHHs 1-1,1 go 1, 5.

TperTin nepioa (cyvacHuin, 1995-2012 pp.) - xapakTepusyeTbcs cTabinizauieto 3aMiH
y FiOPOXiMIYHOMY pexuMi pivYkM 9K Ha PiBHI KiNbKICHUX XapakTepucTuk (KoedilieHT
ranuHHOCTI JOPiBHIOBAB 3Ha4YeHHAM 1,2) Tak i SsKiCHUX (CMiBBIgHOLIEHHSA MK FONOBHUMM
ioHamn).

AHania GaraTopiyHMX 3MiH NokasHuKa MiHepanisauii y pi3Hi pa3n BOOHOro pexumy
BUABMB HACTYMNHI TeHAeHUil. AK i ona nonepedHboro ob’ekTy AOCHIMLKEHHA aAnsa p.
TeTepiB xapakTepHa [O0BOSIi HeOAHOpiAHA CTyneHb 3MiHW TiAPOXiMIYHOMO pexumy.
3Ha4yHe 3poCTaHHA MiHepani3auii Boau xapakTepHe Ans nepiogy BECHAHOro BogoMiNmMs.
Akwo Ha no4vaTtky nepiofgy CNOCTEPEXEHHS XapaKTepHUMWU MOKa3HUKaMU BeNUYUHU
MiHepani3auii y mexax 230-300 MF/,EI,M3 (wo Bignosigae BenNUYUUHI  KoediuieHTa
ranuHHocTi Kg=1-1,25) 10 novnHatoum 3 1970-x pokiB BMICT rofloOBHUX iOHIB MOYMHaE
CTPIMKO 3pocTaTu, cararodm cBoro makcumymy y nepiog 1990-1994 pp. 3 nokasHukamum
630 mr/am® (Kg = 2,6).

[na mMexeHHMX nepiofiB xapakTepHa AeLwo iHWWIA xapakTtep GaraTopiyHMX 3MiH
nokasHuka miHepanisadii. [na nepiogy 3MMOBOT MeXeHi KONMBaHHA BMICTY PO3YNMHEHMUX
MiHepanbHUX PEYOBUH He 3a3HaBanun BENUKNX 3MiH. ABCOMOTHI 3HaYEeHHA MiHepani3auii
BOAM pivKM KonmBanucb B mexax 600-800 Mr/am®, Wo BianoBigae BenuumHi KoedpiuieHTa
rannHHocTi Kg=1-1,32. Hanbinbw BigyyTHe 36inblUeHHA MiHepanisauii y MeXeHHi
nepiogn 3adpikcoBaHe y nepiogn 1990-2004 pp. konu abCOMOTHI BENMYUHU LIbOMO
nokasHuka csrHynn 470-650 mr/gm®. (Ke=1,5). Cnig 3asHaunTi, WO MakcumarbHa
Benu4MHa abCconTHOro NOKa3HUKa MiHepani3auii 4ns 3MMOBOI MeXeHi CTaHoBUTb 650
mr/om® (Ke =1,5) i € Binbwoto MiHepanisauii NiTHLO-OCIHLOI MeXeHi (cyma ioHIB=600
Mr/,1:|,M3). Ane y BIOHOCHMX XapakTepucTuKax MiHeparnisauis BOAW JiTHbO-OCIHLOTO
nepiogy 3pocna B pasu 3 160-180 mr/om® Ha noyaTky nepiogy AochimkeHHs Ao 600
mr/am® B nepion 1990-94 pp. Ke=4,3) (puc. 3).

MounHaroun 3 1990-94 pp. cTyniHb MiHepani3auii Boan Ansa nepiogy niTHLO-
OCiHHbOT MEeXeHi Mamke He 3MiHUNIMCA. A Ons 3MMOBOT MEXeHi Ui XapaKTepucCTUKu
HaBnaky rnoyanu 3MeHwyBaTUCHA. 3a Yac [AOoChiXKeHb HaM3HauHilWi HAKICHI  3MiHU
xiMiyHOro ckrnagy Boau p. TeTepiB xapakTepHi AN nepiogy BECHAHOI NOBEHi Ta NiTHbO-
OCiHHbOT MexeHi. [na uiei a3n BoOHOro pexumy xapakTepHa HeogHopasoBa 3MiHa
XapaKTepUCTUK BOAW Ha PIBHAX Fpyn - 3 rpPynu KanbLilo-MarHito Ha rpyny KarnbLito-
HaTpito, OCHOBHMM YMHHMKOM 3MiHU SIKICHOTO i KiNbKICHOrO CKrnagy pivYkoBUX BOJ, € piske
KONMBAHHS BMICTY IOHIB HATPItO, XJTOPY Ta CyfbdaTHOro iOHY.

Piyka Pocb. MiHiManbHa piyHa MiHeparnisavjs ctaHoBuTb 270 mr/am® (2006 p) , a
MaKcuMarnbHe cepeHbopitHe 3HaueHHst 627 mr/am® (1954 p). B LinoMy cepefHbOPIYHI
NOKa3HUKM MarlTb CTany TeHAEeHUil0 OO0 3POCTaHHA 3 HEBENUKUMU  LUKITIYHUMU
KonueaHHAMK o0 cepeauHu 1990 pp. Hapgani nouYnHaeTbCca CTiike 3HWKEHHS BMICTY
PO34YMHEHUX MiHEPANbHNX PeyoBUH. B LinomMy 3a gocnigKyBaHun nepioq MiHepanisauis
3MeHwmnacst 3 456|v|r/,1:|,|v|3 po 270 MF/,EI,MS. JTiHInHMA  TpeHpn, HIBENIOYN  ICHYHOMI
KONMMBAHHS, CBIiAYUTbL MPO CTiKe MOBiflbHE 3MEHLUEHHA3Ha4YeHb CcepeaHbOpPIYHOT
MiHepanisau,ii.

MpadiyHe BioobpaxeHHs1 YacoBMX 3MiH CepeAHbOPIYHOT BENUYUHN MiHepani3auii
ocepedHeHOl No M'ATUPIYHUX nepiogax 3a gornomorow KoediuieHTy ranuHHocTi Kg
HaBeeHo Ha puc. 4.
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Y Uinomy y KOnvBaHHI cepeHbOpPIYHUX BENUYMH MiHeparni3auii MoXHa BUAINUTH
ABa xapakTtepHux nepiogun. lNMepwul nepiod (1946-1994 pp.) — 3MiHM MiHepani3auji 3
HEBENMUKNMUN LIMKNIYHUMW KOMMBAHHAMMW B HaNpsIMKy 3MEHLIeHHA abo 36inblUeHHsT B
mexax 10-20 %. [pyeult nepiod (1995-2008 pp.) — 3Ha4yHEe 3MEHLUEHHS BMICTY
PO34YMHEHUX MiHepanbHUX peyoBuH (Ha 50%) . 3asHadeHi 3MiHM MiHepanisauii Boau
BiAOyBanuca npu NOCTinHOMY 3pOCTaHHI BMICTY iOHIB NIErkOpo34MHHUX CONen, 3oKkpema
S04, CI' , Ta kaTtioHHOi napn «Na+Kx». OcobnuBuin iHTepec CTaHOBMATb BaraTopiyHi
3MiHM NOKa3HMKa MiHepani3auii y pi3Hi basn BOAHOro pexumy (puc. 5).
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Puc.5. YacoBum po3noain BenuyunHu koedilieHTy ranMHHocTi ansa pisHMx a3 BoAHOro
pexumy p. Pocb - M. KopcyHb-LLleBYeHKIiBCbkui 3a nepioa AocnigkeHb

TyT cnocTtepiraeTbCa [OOBOMI HeOOHOpiAHA CTyneHb TpaHcdopmadii. Tak,
HanbinbL 3Ha4YHe 3pOCTaHHA MiHepani3auii BOAM XapaKTepHe Ans nepiogy BECHSHOro
BOOONINMA. AKWO Ha no4yaTtky nepiogy CroCTEPEXEHHS XapaKTePHUMU MOKasHUKamu
BENMMYMHM MiHepanis3auii y Mexax 225-440 |v|r/,1:|,|v|3 (wo Bignosigae BeNUYUHI
KoedpiyieHTa ranmHHocTi Kg=1-1,9) TOo no4nHatoum 3 1970-x pokiB BMICT FONOBHMX iOHIB
NnoyYnHae CTPIMKO 3pOoCTaTh, CcsArarwyM CBOro Makcumymy y nepiog 1970-1985 pp. 3
nokasHukamu 500-600 mr/om® (Ke=2,6-2,7).

[na mMexeHHMX nepiofiB xapakTepHa Aewlo iHWWIA xapakTtep GaraTopivyHux 3MiH
nokasHuka MiHepanidauii. Ha npotasi gocnigxyBaHux nepiogis  1946-1994  pp.
KONMMBAHHSA BMICTY PO3YMHEHUX MiHEpanbHUX PEYOBMH HE 3a3HaBanu BENUKUX 3MiH.
ABCONIOTHI 3Ha4YeHHs MiHepani3auii Bogu pidkyM konuBanucb B mexax 480-520 Mr/puvl3,
o BignoBigae BenuuuHi koediyieHTa ranuHHocTi Kg=0,8—-1,1. Hanbinbw BigvyTHe
36inbLIeHHA MiHepanisauii y MexeHHi nepiogn 3acdpikcoaHe y nepiogn 1990-1994 pp.
Konn abContoTHIi BENUYUHU LIbOrO MOKasHMKa carHynu 529 mr/ome. (Ke=1,21). Cnig
3a3HauYnTK, LLO XapaKTep KonmMBaHb MNOKa3HMKa MiHepanisauii ans nepiogy nNiTHbO-
OCIHHbOT € BIAMIHHMM Bif 3MMOBOI MeXxeHi. [1na nepiogy 3MMOBOI MeXeHi xapakTepHe
NnoBiNbHe nadiHHA MiHepanisauii i3 MiHiMymom B ocTaHHboMy nepiogi (Ks=1,21,
MiHepanisauisi — 339 mr/om®>.

baccelH 3axiOHoeo byey. BctaHOBNEHO, WO HaMMeHLi abCONIOTHI 3HAYEHHS
MiHepanisauji ctaHoBnsTb 345 mr/am® (1964 p.), a HaiibinbLwi - 804 mr/am® (1988 p.).
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MpocnigkoByeTbCs 30iNbLUEHHS CepeaHbOPIYHUX 3HAYeHb MiHepanisauii B mexax 3-4
piyHMX nepiogis. KonmBaHHA MiHepanisauii Bogu B cepeHbOMY BigdyBanucsa B Mexax
Big 470 mr/am® go 671 mr/am®. MpocnigkoByo4n 3a niHiew TpeHay, MOXHa 3pobuTu
BUCHOBOK, LLLO CepeaHbOopiYHi 3HAa4YeHHs1 MiHeparni3auii MalTb TEHOEHLiO 4O 3pOCTaHHS.

3a oTpuMaHnM rpadikoM B KOMMBAHHAX CepefHbOPIYHMX 3Ha4YeHb MiHepanisauii
MOXHa BUAINUTK aBa nepiogun: 3 1961 go 1988 pp., WO xapakTepusyeTbCs 3POCTAHHAM
cepeHbOPIYHMX 3HAYeHb MiHepanisauii 3 345 no 804 mr/iom® (MiHepani3auiga 3pocna y
2,3 pasu), a Takox 3 1988 no 2010 pp., nepiog cnagy 3HayeHb MiHepanisadii 3 804 go
480 wmr/om® (3MeHweHHa y 1,7 pasn) [3]. MMikoBuM MoxHa BBaxatn 1988 pik. 3MiHM
MiHepani3auii Bogu BigbyBanucsa 3a paxyHOK 3pOCTaHHS BMICTY iOHIB NErkopo3vYnHHNX
coneit, 3okpema SO4> CI”, Ta kaTioHHOT napu «Na+K».

3MiHN cepeAHbOPIYHNX 3HAYeHb MiHepanisauii Boau Yy pisHi ¢ba3n BOAHOCTI TakoX
XapaKTepuayTbCa MEeBHUMU 3aKOHOMIpHOCTAMU (puc. 6, 7). HanmeHwi 3Ha4veHHs
MiHeparni3auii cnoctepiratoTbCsl B nepios Bogoninns.

800

MiHepanizauia, mr/aw3

300
1963 1969 1975 1981 1987 1993 1999 2005 2011
[Aara, pik

Puc.6. CepeaHbOpiYHi 3HaYeHHsA MiHepanisauii Bogu 3a nepiog BeCHAHOro Bogoninnsa
p. 3axigHun Byr - n. Kam’siHka — By3bka

3 1961 po 1972 pp. NpocnigkoByETbCA He3HayHe 3POCTaHHA cepeaHbOPIYHUX
3HaveHb MiHepanisauiji, 3 1972 go 1988 pp. BiabyBCcs cTpmMbok MiHepani3auii, a 3 1988
o 2011 pp. 3HOBY 1 3MEHLUEeHHs. 3ararioM KOSIMBAHHA CepeaHbOPIYHUX 3HaYEeHb
PO34YMHEHUX MiHEpPanbHUX PeYoBWUH y BOAi p. 3axigHun byr konuBanocs B Mexax Big
408 mr/om® no 594 mr/ov®.

B nefio,u, NiITHBLO-OCIHHBOI MeXeHi Hanbinblue abCoNiTHE 3HAYEeHHSA CTaHOBUTb
786 mr/am° (1988 p.), HaiimMeHLLe — 443 mr/am® (1964 p.). B 3aranbHOMY MnaHi 3HaYeHHs
MiHepanisauii y nepiog NiTHbO-OCIHHBOT MEXeHi KonmBanocs B Mexax Big 494 no 680
mr/ome.

Cnig Big3HaumTk, WO abconoTHa MakcMManbHa BeNMYMHA  MOKa3HMKa
MiHepanisauii 4ns s3MMoBOi MexeHi cTaHoBUTbL 850 |v|r/,1:|,|v|3 i € 6inbLUOIO, HiXX ANS NiTHBO-
OCiHbOT MexeHi. HanmeHLwe 3HavyeHHs MiHepani3auii B Luen nepiog 6yno 3adikcoBaHo y
1977 p. i ctaHoBuno 410 MF/,EI,MS. 3MiHK gocnigXyBaHOro nokasHuka=3a nepiog 1964-
1988 pp. cBigyaTb Npo 30iNbLIEHHA 3Ha4YeHHs MiHepanisauii, a 3 1988 i go 2011 pp.
npocnigkoByeTbCa i MNOBiNbHE 3MeHWeHHs. B uinomy 3a pocnigkyBaHun nepiog
MiHepani3aLisi 3Huaunacs 3 778 mr/am® go 646 mr/gm°.

Figponoris, rigpoximis i rinpoekonoris. — 2014. — T.2(33)
25



900

800
=
.g 700
=
=
E
% 600
=
(1]
o
@
=
= 500

400

1963 1969 1975 1981 1987 1993 1999 2005 2011
—e— MiHepani3zauin B nepiog niTHbo-ociHHbOI  [arTa, pik
MeXeHi

--0-- MiHepanizauia B nepiog 3MMOBOI meKeHi

Puc.7. CepeaHbOpiYHi 3HaYeHHA MiHepani3auii Boau 3a nepioa NiTHLO-OCIHHbLOI
i 3MMoBOi MeXxeHi p. 3axiaHun Byr - n. Kam’siHka — By3bka

OTXe, xapakTep 3MiHW cepefHbOPIYHMX 3Ha4YeHb MiHepanisauii y JiTHbO-OCIHHIN
nepiog € Takum Xe $K i B nepiog 3MMOBOI MeXeHi, To6To BiabyBaeTbCA MNOBiNbHE
3HWXXEHHSA KOHLEHTpaUii po34YNMHEHNX MiHEpanbHUX PeYOBUH Y Bodax p. 3axigHum byr.

BucHoBKW. Y3aranbHO4M HaBedeHi pesynbTaTh AOChiKEHHA GaraTopiuHmMx
3MiH XiMiYHOro cknagy i MiHepanisauii piYyKOBUX BOA MOXHa 3pOOUTM BUCHOBKM MPO
HacTynHe.

JlisobepexHi npumoku. Ha npoTtasi Bcboro nepiogy gocnimkeHs (1955-2008 pp.)
ans niBobepexxHnx MNPUTOKIB NiCOCTENOBOI 30HM p. [HINpoO cnocTepiranocsa 3HauyHe
3poCTaHHA MiHeparni3auii Boau.

B 3MmiHi cepeAHbOpiYHNX 3HAYeHb MiHepani3auii i KOHUEeHTpauii rorioBHUX iOHIB
OS5 BCiX MPUTOKIB MOXHa BUAINUTN 3 XapaKTepHUX nepiogu.

Mepwwuin nepiog (ymoBHUM npupogHun ooH, 1955-1979 pp.) xapakTtepusyBaBcs
Manow MiHepanisauieto i ctanum rigpokapboHaTHO-KanbLiEBMM CKNagoM BOAW Cus"2.
3HayeHHs koedilieHTy rafiMHHOCTI KonmBanucb 6ina 3HayvyeHb pedepeHCHOro nepiogy
(TobT10 1).

Opyrn  nepiog  (TpaHcdopmauiiimn,  1980-1993pp.)  xapakTepusyBaBcs
NigBULLEHHAM MiHepani3auii Bogu i Big4yTHOK 3MiHOH0 1T SIKICHOro cknagy Ha piBHi rpyn i
TMNiB 3 Cie°® Ha Ci°®N%, ans p. Bopckna i p. Cyna 6yna 3adikcoBaHa 3MiHa rpymno
YTBOPIOKYOTO KaTioHa — TpaHcopMaLLiHUI NaHLtor Habys Burnsay Cuso? — Cie2Ne —
cNaCas. Binbynocs 3pocTaHHs nokasHuka Kg 3 3HaveHHst 1 0o 2,1.

TpeTin nepiog (cyyacHuin, 1994-2008 pp.) xapaktepusyeTbca cTtabinizauieto 3amiH y
rigpoOXiMiYHOMY pPEXUMi pPiYKM SK Ha PiBHI KiNbKICHUX XapakTepucTuk (KoedilieHT
ranvHHOCTI AopiBHIOBaB 3HaYeHHsAM 1,5 — 2,0) Tak i sKiCHMX (CniBBIOHOLUEHHSA MiX
rofIOBHUMU iOHaMMW).

AHania 3MiH TigpoXiMiYHMX XapakTEPUCTUK ONS Pi3HUX ¢ha3 800HO20 pPeEXUMY
3acBigumB, WO HaM3HAYHILLI AKICHI | KiNbKICHI 3MIHW  XapakKTepHi Ans nepiogy BECHAHOT
noBeHi. MakcmaneHi 3HavyeHHs KoeiuieHTy ranuHHocTi ctaHoBnsaTb Kg=2,5-3. [ns
MEXEHHNX NepiofiB XxapakTEPHUM € nepiognyHe HesHaudHe 36inblueHHs MiHepanisauii
Boan Kg=1,2-1,7. IHKONM MOXIMBI 3MiHY FPYTIO -yTBOPIOKOYMX GHIOHIB (o N
— C"%6 .
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lNpasobepexHi npumoku p. AHinpo. Ha npoTasi BCboro nepiogy AoChigXeHb
(1955-2008 pp.) Ana npasobepexHux nNpuTOKIB p. [HINPO chnocTepiranoca 3HauHi
KONMBaHHSA MiHepani3auii Boau sk Ans cepefHix pivyHMX NOKasHWUKIB TaK i Afsi OKpeMmx
a3 BOAHOro pexumy. B 3MiHi cepeaHbOpiYHMX 3HAYeHb MiHepani3auii i KOHUeHTpauin
rOSIOBHMX iOHIB AS151 BCIX NPUTOKIB MOXHA BUAINNTU XapakTepHi nepiogu.

Mepwwnin nepiog (yMOBHUM npupodHun doH, 1946-1970 pp.) xapakTepusyBaBcs
Manok MiHepanisauieto i ctanum rigpokapOboHaTHO-KanbUiEBUM CKNagom BoAu Cus"2.
3Ha4yeHHA koedilUieHTy ranMHHOCTI KonmBanucb 6ina 3HavyeHb pedepeHcHOro nepiogy
(To6TO 1).

Opyrmin - nepioq  (TpaHcdopmauinHuin,  1970-2008pp.)  xapakTepusyBaBcs
NiABULLLEHHAM MiHepani3auii Boau i Big4yTHOK 3MIHO 1T SKICHOrO CKragy Ha piBHi rpyn i
TUNIB i3 3pOCTaHHAM CTYNEeHs BMBY Ha SKICHWUM CKNap iOHIB HaTPilo Ta Xropy.

Ona pidvkn Pocb 3adiikcoBaHe 3Ha4yHe 3MeHLIeHHS MiHepanisauii soan y
NOPIBHSAHHAM 3 NOYaTKOBMM nepiogomM gocnigpkeHb. B uinomy 3a gocnigxysaHum nepios
MiHepanisauia 3ameHwunacs 3 456mr/am® no 270 mr/am®. To6To KoeqilieHT ranfnHocTi
MeHwe oanHuui Ke=0,74. AHani3 3MiH rigpoxiMiYHUX XapakTepuCcTUK Ans pisHux ¢as
BOOHOIO pexuMy 3acBigyuB, O HaM3HAYHILWI AKICHI i KifIbKICHI 3MiHW  XapakTepHi Ans
nepiogy BeCHsIHOI NoBeHi. MakcumarnbHi 3Ha4eHHA KoeilieHTY rasIMHHOCTI CTaHOBMATb
Ke=2,5-2,7.

baceliH 3axioHoeo bysy. 3 1961 po 2011 pp. cepeOHbOpPiYHI 3HAYEHHS
MiHepani3auii Boan pivku 3axigHun byr — n. Kam’saHka-by3bka NnocTynoBo 3pocTatoThb.

B 3MiHi cepeaHbOpiYHMX 3HAYeHb MiHepanisauii BoOAM MOXHa BUOKPEMWUTU [Ba
nepiogun: nepiof NOCTYrnoBOro 3pocTaHHA MiHepanisauii 3 1961 go 1988 pp. 3i ctanum
rigpokapboHaTHO-KanbLieBUM CKNagom BOAU - Cis"? . Opyrvin nepiog (3 1988 no 2011
pp.) BiA3HA4YaeTbCA 3MEHLUEeHHAM 3Ha4yeHb MiHepanisauii, ane cyTTeBMX 3MiH Ha
sIKicHOMY piBHi He BigGynocs.

OCHOBHUM YMHHMKOM 3MiHW SKICHOTO i KiflbKICHOro Cknagy pivkoBUX BOL € pi3ke
36inbLUEHHSA BMICTY iOHIB HaTPIl0, XNOpy Ta Cynb@daTHOro ioHy nig 4Yac a3y BECHAHOro
Bogoninng (nuwe y Bunagky p. TetepiB nig yac gasu NiTHbO-OCIHHBOI MEXEeHi), Lo
CMPUYMHAE | 3HA4yHe KONMMBaHHA CepefHbOPIYHMX MOKa3HWUKIB. Taki rigpoXiMiyHi
TpaHcdopmauii MOXHa MOSACHUTU BHYTPILUHBOPIYHUMWU 3MiHAMW BOAHOrO  CTOKY:
3MEHLLEHHAM 06CAry NOBEPXHEBOro CTOKY Mif Yac BECHSIHOT NOBEHi i 3pOCTaHHSAM MOro
B MEXEHHi nepioau, Wo noB'a3aHo 3 KriMaTUYHUMK 3MiHaMn. BignosigHo, 3pocTae porb
NiA3eMHOr0 >XMBMEHHA B UEeW 4ac. Ak Bigomo, nig3emHi Boan MawTb Oinbuly
MiHepanisauito, Hi>X MOBEPXHEBI, L0 N NO3HAYaAETLCHA Ha XiMIYHOMY CKnagi piYkoBUX BOA.
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AHani3 6araropiyHoi TpaHcdopmauii ximiyHOro cknaay piukoBux Bog YKpaiHu

Xinb4yeecnkutli B.K., Kypuno C.M.

BukoHaHo docnidxeHHs1 3MiHU XiMiyHO20 ckiiady eodu pidok Criyd, Temepis, Pocb, Cyna, [llcen,
Bopckna ma 3axioHuli bye 3a 6azamopidHuli nepiod 1946-2012 pp. OCHOBHUM YUHHUKOM 3MiHU SIKICHO20
i KiribKicHO20 cknady pidkosux 800 € pi3ke 3binbUWeHHs eMicmy iOHI8 Hampito, XJopy ma cyrnbghamHo20
iOHy i@ Yac ¢ha3u 8eCHSIHO20 8000rMINIIA.

Knrodoei cnoea: zidpoximiyHuli pexum, XiMiyHUlU cknad piykogux 600, 6azamopiyHi 3MiHU
XiMi4HO20 cknady pidkosux 800, pidkosi 800U YKpaiHU.
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AHanus MHoroneTtHen TpaHcdopMaUnM XMMUYECKOro cocTaBa peyHbix Boa YKpauHbl

Xinb4escbkul B.K., Kypuno C.M.

BebinonHeHo uccriedogaHue USMEHEHUST XUMUYeCcKo20 cocmaesa 800kl pek Cnyyb, Temepes, Pocs,
Cyna, lcen, Bopckna u 3anadHbili bBye 3a MHozonemHul nepuod 1946-2012 2. OCHO8HbIM ¢hakmopom
UBMEHEHUSI Ka4eCmBeHH020 U KOSIUYEeCMBEHHO20 cocmaesa pPeYHbIX 800 S8/ISIEMCSl PE3KOE yeeruvyeHue
codepXkaHusi UOHO8 Hampusl, Xsiopa u Cy/bghamHo20 UoHa 80 8peMsi gha3bl 8eCEHHE20 10/10800b51.

Knroueeble crioea: 2uOpoxuMuYecKull pexxum, XUMUYecKuli cocmas peydHbiX 800, MHO20/emHue
UBMEHEHUSI XUMUYECKO20 cocmasa pPeyHbix 800.

The analysis of long-term transformation of chemical composition of river waters of Ukraine

Khilchevsky V., Kurilo S.

The performed research of changes in the chemical composition of water Sluch, Teteriv, Ros, Sula,
Psel, Vorskla and W. Bug for a long period 1946-2012's. Main factor behind the qualitative and
quantitative composition of river waters is increase in concentrations of sodium ions, chlorine and
Sulphate ion.

Keywords: hydrochemical regime, chemical composition of river waters, long-term changes of
chemical composition of river waters.
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LWepcmrok H.T1.
HHinponempoeckkull HauioHanbHUl yHigepcumem imeHi Onecsi [oH4Yapa

BMianMB NPOMUBKHU P.IHIYJNIEUb HA NEPEBII rAPOXIMIYHUX
NMPOLIECIB TA BCTAHOBJIEHHA PIBHOBATI

Knroyoei cnoea: piuka IHeyneup, npomueka, 2idpoximiyHi npoyecu

BcTtyn. lNpoGnema noriplieHHa AKOCTi BOAW Y pidui IHyneub HeogHopasoBO i
npotarom 6GaratbOx pokiB nigHiManaca [enapTameHTOM eKkomnorii Ta NpUPOAHUX
pecypciB XepCoHCbKOiI obnacHoi aepxaBHoi aamiHicTpauii [1]. Tak, we y 2010 poui
Oyno 3asBneHo, WO YHKUiS NPUPOAHOro BiAHOBMEHHSA SIKOCTI BOAM PiYKM Y Mexax
XepcoHcbkoi obnacTi BuyepnaHa. (paHMyHO NpunyCcTUMI KOHLLEHTpaLUii Cyxoro 3anuLuky
nepesuULLyOTb NPUNYCTUMI 3Ha4YeHHa ¥ 1,4 -1,7 pasa, cynbgatie — B 1,25-1,28 paasn,
3a XiMiYHUM CnNOXMBaHHAM KncHA — y 1,41-1,44 pasn.

BuxigHi nepepgymoBu. 3a pesynbTaTamu XiMidHUX aHanisie npob Boau p.
IHryneup, Aki BukoHaHi nabopatopieto Kaxoscbkoi [TME, ctaHom Ha 9 kBiTHA 2013 poky
Oyno BM3HA4YEeHO BMICT OCHOBHMX KOMMOHEHTIB Y BOAI YHN3 3a Teui€to: BMICT XNOpuAiB B
[Hrynbui 6ins c. ApxaHrenbCbke (Ha Mexi [HiNnponeTpoBCbKOi Ta XepCOHCLKOI
obnacren) cknagae 864 mr/om>, xopcTkictb — 20,9 MMOnb/aM®; Cyxumin 3anuwok — 2180
mr/am?; c. KaniniHcbke (no6nuay 3abopy Boau Ha IHryneLbky 3poLuyBanbHy cuctemy) -
xnopmngm 860 mr/om®, XOpCTKiCTb — 21,9 MMOnb/OM®, cyxumn 3anuwok — 2180 mr/ome, c.
[ap’eBka (No6nmay ycTs IHrynbLs) - xnopuam 337 mr/am>, xopcTkicTb — 6,1 MMonb/am®,
CyXui 3anuLuok 880 mr/am® (Takuii XiMiYHWiA cknag Boam IHrynbus no6nuay c. [Jap’eBka
006yMOBNEHNIN PO3CONOYUM BNSIMBOM OHINPOBCLKOI BOAM).

OaHuM i3 WnaxiB NOKpaWleHHs1 AKOCTi Boau B IHrynbui 6yno obpaHo nogadvy
OHINPOBCbKOT BOAW 4Yepe3 KaHan [Hinpo—IHryneub 3 KBITHS MO ceprneHb, Yy nepiog
3poLueHHs. Y 2013 poui nnaHysanocsi nepekadati 120-130 MiH M° gHinpoBcbkoi BOAM,
3aranbHa BapTiCTb AaHOro 3axofy ouiHioBanacb y 40 MSH rpH g2]. 3 1 no 31 TpaBHsA
ckng Boan 3 KapauyHiscbkoro Bogocxosuwa cknagas 11 -15 m“/c, 3 1 yepBHsa no 10
cepnHsi — 9-12 m°/c, npu upoMy KkaHan [Hinpo—IHryneup nopasaB y KapauyHiBcbke
BOJOCXOBMLLE Boay 3 BuTpaToto 11 m%/c [3].
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