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3ATAJIbHA XAPAKRTEPUCTUKA POBOTHU

AxtyasnbHicTh TeMU. MiHepasibHi BO/IU € 3araJibHOBU3HAHUM, JIIEBUM TIPUPOJI-
HUM JIKYBaJIbHUM 3aC000M Ta CKJIQJHUM MIPUPOIHUM 00 €KTOM, BUBYEHHSI SIKOTO
tpuBae nonaz 2000 pokiB, MPOCYBAIOUNCH MOCTYIOBO PA30M 3 PO3BUTKOM HAYKH Ta
MeToziB excriepumenTy. Ilicast Buxomy y cBit HoBOI «Kuacudikartii MinepagbHIX
Bozl Ykpainu» (2003 p.), popMmyBaHHSI HOBUX IPUHITUIIB PAalOHYBaHHS MiHepaJlb-
Hux Bog (2009), Ta y 3B’A3Ky 3 HAKONUYEHHSIM HOBUX 3HaHb Ta JIAHUX, TOBCTAJIA
mpobJieMa CHCTEMATH3Allii HOBUX HAIPAIIOBAHD Ta 3aCTOCYBAHHS OCTAHHIX [OCJIi-
IDKEHD JIUIsT 3'sICYBaHHsI PO3MOBCIOPKEHHST MiHEPAIbHUX BOJ Ta MOTIUOJIEHOTO BU-
BUeHHS X XiMiuHOTO cK1axy. OCOBIUBO I1e CTOCYETHCS MiHEPATBHIX BOJ 3 T /IBHIIIE-
HOIO MiHepasIi3ali€ro, sIKi € i HaltbiIbIIT JOCTYITHUMH, TOMMPEHNMY, i, B TOH JKe vac,
HalMEHTII BUBUCHUMH 3 YCiX TAKCOHOMIYHO (KIacudikaiiitHo ) BUAITeHUX Pi3HOBU-
niB MiHeparbHNX BoA. OTpUMaHHS HOBUX JAHUX OO XIMIYHOTO CKJIAAY 1IUX BOJ
CTBOPIOE HAyKOBE MiAIPYHTS JJIst GiJIbII MOBHOTO 3’sICyBaHHs X GalbHEOJIOTTYHIX
BJIACTUBOCTEIA.

3B’30K Po6OTH 3 HAYKOBUMH IPOrpaMaMy, IUIaHAMH, TeMamu. Jlucepraifiita
poboTa 1oB’si3ana 3 OI0/PKETHUMHU TeMaMH, sIKi BAKOHYBAJIMCh Y BiZUILI riiporeosioriy-
Hux 1pobstem Taeruryty reosoriuimx vayk HAH Yipaitm «@Dopmysarits pisHoma-
HiTHOCTI MiHepasibHIX BoJ Ykpainny (2002—-2006 pp), «ITomimeranbhi Boau YKpaiHms»
(2007-2011 pp), «MiHepaibHi BoAU 3 MIABUIEHUM BMICTOM GIOJIOTTYHO aKTUBHUX
KOMITOHEHTIB CXi/[HOTO Ta IiB/IeHHOTO peTioHiB Ykpainny (2012-2017 pp) ta nporpa-
Moo «HartionambHuii Atiac YkpaiHu», sika BUKOHYBAJIaCh 3TiHO ocTanoBu KabiHe-
Ty MinicTpiB Ykpainn Bizg 26.12.2003 p.

Mera i 3aaui qocizzkeHHs. MeToio I0C/Ii/KeHHsT € XapaKTePUCTUKA PO3IOB-
CIOIDKEHHS MiHEpaJbHUX BOJ 3 TIIBUIIEHOI0 MiHEPATi3aIli€lo B MexKaxX TepuTopil
Ykpaiuu Ha OCHOBI HOBUX KJacH(DiKAIITHUX O3HAK 1 MPUHIINIIB palOHYBaHHS Ta
YTOYHEHHS XiMIYHOTO CKJIQTy MiHEPAJIbHUX BOJ 32 IOTIOMOTOIO METO/Y MO/IETIOBAH-
H4 X XIMIYHOTO CKJI/1y 3 IOJAJIBITUMHU PO3PaXyHKaMU Ha OCHOBI IIPUHITUIIIB PiBHO-
Ba)KHOI XiMIUHOT TEPMOIMHAMIKH.

Jluist mocsirHeHHst MeTH GyJIU OCTaBJIeH] Taki OCHOBHI 3aBJaHHSI:

1. BukoHaTH aHAI TUYHMIT OTJISIL JIiTEPATyPHUX Ta (DOHIOBUX MaTePiaiB 11010 OC-
HOBHMX 3aCa]] Ta HOBUX JIOCSITHEHDb Y BUBYEHHI PO3MOBCIO/IKEHHS MiHEPAJIbHIX
BOJI 3 T IBUIIIEHOIO MiHEPai3aIli€lo Ta JOCiKEHD iX XIMiYHOTO CKIIALY;

2. TlpoBecTn aHasi3 3araJbHUX TEOJIOTIYHUX Ta TiPOTEOJOTIYHNX 3aKOHOMIPHOC-
Tell perioHiB YKpaiH! 3 MEeTOI0 3'SICyBaHHSI PO3TOBCIO/PKEHHST MiHEPaIbHUX BO/|
3 MABUIIIEHOIO MiHEPAJTi3aIli€io Ha TEPUTOPIi YKpaiHuy;

3. CrtBOpUTH KapTy PO3MOBCIOKEHHS MiHEPATbHUX BOJL 3 MiIBUIIIEHOIO MiHepaJi-
3aIli€10 HA TEPUTOPIl YKpainy,

4. BusHAYUTH yTOYHEHWIT XIMIYHUIT CKJIa[ MiHepaubHUX BOJ «Mupzopodcvkas,
«Cocnosuil 6ip»>, «Kysnvnuxs, «Cepeiiscoka», «Cmenancvkas, «bpycnuypras,
«Haodbyacancvka» ta «Kumpocvka» 3a JOIOMOTOI0 KOMIT'IOTEPHOTO MOJEIIO-
BarHst y nporpami GEMS-Selector V3.2. Ta npoBecTy anasiiz oTpuMaHuX pe-
3yJIbTaTiB;

5. TlpoBecTr TIOPIBHSIHHS YTOUHEHOTO XiMIYHOTO CKJIAy MiHEPAJILHUX BOJ 3 TijI-



BUIIIEHOIO MiHEPAJIi3alli€lo 3 IOCHI/PKEHHAMI aHOMAJIbHUX BJIACTUBOCTEH CUJITh-

HOPO36aBJIEHUX BOJHUX PO3UMHIB GIONOTIUHO AKTUBHUX PEYOBUH Ta AEAKUMU

TOMEOTIATUYHNMU JIIKaMH, aHAJIOTH SIKUX 3Hal/IeHi y MiHepaJbHUX Bojiax. Buko-

HaTH TePMOIMHAMIYHE MOJIEJTIOBAaHHS XIMIYHOTO CKJIa/[y OJTHOTO 3 TOMEOTIaTHy-

HUX TIPETapaTiB, Misd SKOTO BBAKAETHCI AHAJIOTIYHOIO i1 MiHEPATbHUM BO/IaM,

10 PO3TJIAIAIOTC.

6. 06’exr mocaimkenns. OG’cKTOM JOCHIKEHHsT € MiHepaibHi BOAM 3 IiABUIIe-
HOTO MiHepasTi3alli€eo YKpaiHu.

IIpeamer mocuimkenHsa. [IpeameToM AOCTIKEHHST € PO3IOBCIOKEHHST MiHe-
pPaJIbHUX BOJ[ TA X XIMIYHUH CKJIaI.

Metoau mocaimxeHHs. Jlyisi BUpillleHHsI TTOCTaBJI€HUX 3aBIaHb BUKOPUCTaHI
METO/IN: CUCTEMHOTO aHaJli3y, KapTorpaivyHoTo ciHTe3y Ta kiacudikailii MaTepiairy,
Ti/IPOTE0JIOTIYHUX aHAJIOTIH, KOMIT TOTEPHOTO MOJIEJTIOBAHHS XIMIYHOTO CKJIAJIy MiHe-
PaJIbHUX BOJI.

HayxoBa HoBH3Ha OTpUMaHUX pe3yibraTiB. I1o0KeHH, 10 3aXUIIAIOTHCS
1. Brepine mocmipkeHo 1 0XapakTepru30BaHO MPOCTOPOBE PO3MOBCIO/KEHHST MiHe-

PaATbHUX BOJI 3 TBUIIECHOIO MiHEPATI3aIli€io 3 BpaXyBaHHAM KIacudikallii Mite-

paspanX Boa Ykpainu (2003 p.) Ta npunimmis paiionysanss (2009 p.). Briepime

7T BU3HAUEHWX MiHEPATHhHUX BOJL CKJTIA/IeHA KapTa PO3MOBCIOMIKEHHS HA TEPUTOPIl

Ykpainu.

2. Buepuie juis nigBuilienss iHOPMATUBHOCTI XiMIYHOTO CKJIQJy MiHEPAJIbHIX
BOJ| 3 MiABUINEHOI0 MiHepaisallieio moao iX 6aJbHeoOriYHOr0 MPU3HAYEHHS],
kJracuikartii Ta po3rnoBCIOZKEHHS 32CTOCOBAHMI METO/I KOMITIOTEPHOTO MOjie-
JIIOBAHHSL, SIKMI 0a3yEThCsI HA TIPUHITUIIAX PIBHOBAKHOI XIMIYHOI TEPMOIMHAMI-
KU, Ta OTPUMaHi HOBI JlaHi 1I0/I0 CKJIAJLy MiHEpaJbHUX BOJ. BcTraHoBieHo, 110
KOHIIEHTPAIlisl CIIOJYK MiKPOeJEMEHTIB TIOPiBHIOBaHA 3 KOHIIEHTPAILEI0 (hopM
Mirpariii MAKPOKOMITOHEHTIB, MO CBIYUTD PO HEIOOIIIHKY POJIi MiKpOeJeMeH-
TiB TP TPAAUIIIHHUX XIMIYHUX JIOCTI/PKEHHSIX MiHEPJIbHUX BOJL IIbOTO THITY.

3. Bmepmie Ha OCHOBI TepMOAMHAMIYHOTO MOJIEJIOBAHHS Ta aHAJI3y XIMIYHOTO
CKJTay MiHEPAJIbHUX BOJI BUSBJICHO AKICHY Ta KiTbKICHY PI3HUITIO B XIMITHOMY
CKJIaJIi MiHepaJTbHUX BOJ 3 MiABUIIEHOIO MiHEPATI3aIli€I0 OHOTO THITY, 10 103~
BoJIsI€ inepenIiioBaTh Ta KiaackudikyBaT iX Ha HOBOMY OOIPYHTOBaHOMY PiB-
Hi, GLIbII TOYHO BU3HAYMTH iX OaJbHEOIOrYHE TIPU3HAYEHHSI.

4. Awmainiz HOBUX Pe3yJIBTATiB YTOUHEHOTO XiMIiYHOTO CKJIAZy MiHEPAJIbHUX BOJ|
JIO3BOJISIE TIPOBECTU AHAJIOTIIO 3 JIOCJIJIKEHHSIMA aHOMAJIbHUX BJIACTUBOCTEN
CHJIbHOPO30aBJIeHUX BOAHUX PO3YMHIB GI0OJOTIYHO aKTUBHUX PEYOBUH Ta [if0-
YUMH PEYOBMHAMHU TOMEOTIATUYHUX JIIKiB, 1110 JIa€ HOBE TiATPYHTS JJIs 3'Cy-
BaHHs GAJIBHEONONTYHUX BJAACTUBOCTEN MiHEPAIbHUX BOJ 3 MiJBUIIEHOIO MiHe-
paJriartiero.

IIpakTiyHe 3HaYeHHS OTPUMAHHUX Pe3YJbTATiB. XapaKTEPUCTUKA TEPUTOPIi
YKpainu 3a po3MOBCIOUKEHHSIM OCHOBHUX THUIIIB MiHEPAThHUX BOJ 3 TiABUIIEHOTO
MiHepaJ3ali€io Ta HaouHe NPEJACTaBIeHHs Ha KapTi J03BOJISIOThH OLIbII €(PEeKTUB-
HO Ta eKOHOMHO BUKOPHUCTOBYBATH KOIIITH HA iX TONTYK Ta Po3BiAKy. CydacHmi Me-
TOJT KOMIT IOTEPHOTO MOJIESTIOBAHHS XiMIYHOTO CKJIa{y MiHEPAJIbHIX BOJ IOCTATHHO
JNOCTYIHUH, eeKTUBHUMN, Olibl iH(GOPMAaTUBHUIT 1 HEAOPOTHA HA TaKOMY PiBHI



JIeTAJIbHOCT] Y MOPIBHAHHI 3 TPAAUIIINHUMU aHAJIITUYHUMHU METO/IaMU BU3HAUEH-
Hs1 XiMiuHOTO CKiIaay 11pod Boau. OTprMaHi 3a JONOMOTOI0 KOMIT IOTEPHOTO MOJIe-
JTIOBAHHS PE3YJIBTATU TO3BOJISIOTH BUSBUTH (ha30BUIl Ta KOMIIOHEHTHUN XiMidHUT
CKJIaJT MiHEpaThHUX BOJ, SKiCHO Ta KiTbKICHO AU(ePEHIiioBaTA BOAU OHOTO THUITY,
TIPOSICHIOIOTH MicCIle Ta POJb MIKPOKOMIIOHEHTIB y MiHEpaTbHUX BOJAAX, MAfOTh TTi/I-
CTaBM 3aJIy4aTyl I 3’saCyBaHHs GaJbHEOJIOrYHOI /il MiHEepaJIbHUX BOJ HOBI ysB-
JIEHHS Ta TIPUHITUTIN, 30KpeMa TOMEOTIaTii.

Oco0ucTuii BHECOK 3100yBava: 3pobJeHnil aHaiTHYHII oryisiz myOikariii
Ta (hOHIOBUX JKEpeJI 10/I0 HAYKOBUX MOTJISIIB HA MIPEMET JO0Ci/PKeHH — Mi-
HepaJbHI BOAM 3 TBUIIEHOIO MiHepasisalieio (3acTapisa HasBa: MiHepaIbHi
Boau 6e3 crenudiyHUX KOMIIOHEHTIB), HiArOTOBJIEHI Marepiaiu a0 mybsikamii
[1,2,4,5,6,7,9,14,15,16,17,18]. I[IpoananizoBani 3arajbHi reoJioriuti, TizporeoJio-
IiUHl 3aKOHOMIPHOCTI PO3IOBCIO/KEHHS MiHEepaJbHUX BOJ YKpaiHH, 3a SKUMHU
ckiasena «Kapra minepanbHux Boj 6e3 creludiyHuX KOMIIOHEHTIB YKpaiHu»,
migroToBJeHI MaTepianu 1o myb6ikarii |3,8]. TIpoBemeHo KOMITIOTEpHE MOJIEITIO-
BaHHS XIMIYHOTO CKJIA/ly BOCBMI MiHEPaJIbHUX BOJI 3 TIi/[BUIIIEHOIO MiHepaJi3alli-
€10 Ta OOrPyHTYBaHA HEOOXIZIHOCTh 3aCTOCYBAHHS HOBUX TIXO/IB /[0 BUSHAYEH-
HS XIMI9HOTO CKJa[y MiHEpaJbHUX BOJ, HaJaHA IHTEPIpeTalis JiKyBaJbHOI il
MiHepaJbHUX BOJ IIC/Is OTPUMAHHS OiJIbII MOBHOIO iX CKJIaLy B Pe3yJbTari Tep-
MOAMHAMIYHUX PO3PaxXyHKiB, MPUHHATO y9acTh y TJIAHyBaHHI €KCIIEPUMEHTIB Ta
migrorosui xo my6ikanii [10,11,12,13]. Bei poboTu BukoHaHi y Biziii rigporeo-
Jioriynux npobsem IneruryTy reosioriunnx Hayk HAH Yipainu.

AnpobGariis pedyJbrariB aucepramii. OCHOBHI [MOJIOKEHHS [¥CepTallii ory-
GJIIKOBAHO y JIPYKOBAHMX MPAIIX B CHEIIANI30BAHUX BUAHHSIX. Pesyibratu Gy
npenctasieni Ha X XIX Konrpeci MiskaapoaHoi accorriariii rigporeosoris ( bparuc-
sasa, 1999 p.), XVI ta XVII MixkHapogHuX HAYKOBO-TIPAKTUYHUX KOH(MEPEHTIisIX
«Pecypcn npupoganx Bon Kapnatcekoro periony» (JIbsiB, 2017 pik, 2018 pik),
IV Hayxosgiit kordepeniiii XapKiBCbKOTO HaIliOHAJIBHOTO YHiBepcuTeTy iM. Kapa-
suHa (2017 p.), V Hayxosiit kodepeHIii 3 Mi>kHapOJHOIO y4acTio XapKiBCbKOTO
HallioHAJIbHOTO yHiBepcuTeTy iM. Kapasmaa (2018 p.).

Iy6aikaunii. OcHoBHI HayKoBi pe3yibraty onyOsikoBani y 9 myOaikanisx, 10 my-
Gurikariil 101aTKOBO BioOpaKkaloTh Pe3yJIbraTh A0CiIsKeHb.

Crpykrypa mucepraiiii. /[1cepraiiisi CKIaa€Thes 3i BCTYILY, YOTUPbOX PO3/IiJIB,
3araJibHUX BUCHOBKIB, CITUCKY BUKOpPUCTaHUX Jikepen 3 139 naiimenyBanb. Tekcr,
BUKJIQJICHUI Ha CTOPIHKAX OCHOBHOTO TEKCTY, CYIIPOBOJIKYETbCS 14 pucyHkamu Ta
31 Tabauneto. 3aranbHuii obear aucepraitii — 190 cTopiHOK.

Hoaska: A mupo BasuHAa HayKoBOMY KepiBHUKY akanemiky HAH VYkpainu,
JOKTOPY TeoJ.-MiH. HayK BsuecmaBy Muxaitnosuuy IllectomanmoBy 3a Bcebiu-
HY MiATPUMKY, IOMOMOTY i mopaau. BUcIOBIIO0 TIHO0KY TOAAKY AOKTOPY TeOJL.
Hayk, mpoBigHoMy H.c. Cyxopebpomy Aprosbay OsekcifioBudy 3a MiHHI TTOpaan
ta miarpuMky. OcobmBa MOsT BASTUHICTh KaHANAATY TEOT.HAYK, C.H.c. Komsabiwiit
[puni JleowiniBai 3a momomory, mopaan ta miaTpuMKy. [Ilupo Basyna Kagmma-
Ty TeOJI.-MiH. HayK, c.H.c. CununmHy Bacumio OnexcanapoBudy 3a IOMOMOTY Ta
nopanu. Bucaosmoro ¢cBoio MUPY BASIHICTD rosoBHOMY (axisiio [lepcurr Ipuai
AnatosbiBHI 32 IOMOMOTY Ta MiJITPUMKY.



OCHOBHU 3MICT POBOTH

¥ Berymi 0OrpyHTOBAHO aKTyasIbHICTh TEMH JIUCEPTAILi, MOKa3aHuii 3B's130K pobo-
TH 3 HAYKOBUMH TIPOTPaMaMH, TeMaMH Ta IJIaHaMi, c(hopMyJIbOBaHI MeTa Ta 3aBIaHHs
JIOCJT/IKEeHb, 0XapaKTepPU30BaHi HAyKOBAa HOBU3HA Ta MPAKTUYHE 3HAUEHHST OTPUMAHNX
pe3ysTatiB. BukianeHi 0CHOBHI MOJIOXKEHHS, SIKi BUHOCSAThCS Ha 3aXUCT IUCEPTAILi,
HaBe/leHi gani 11po myOJiiKaiii pesyJ/IbraTiB Z0C/PKEHb, PO CTPYKTYPY 1 00csr aucep-
tauii. [Tokazaro ocobucTuii BHeCOK 3100yBada Ta anpobariio poOoTu.

Hepuriii po3ain «Hosi npunimnm paitonyBaHHs Ta HOBa KJIacuikaiiisi mime-
pampanx Bog (OTAn JiTepaTypu)» TMPUCBIYEHO aHATI3y OCHOBHHUX €TalliB PO3-
BUTKY TIPUHITUIIB PAOHYBAHHS Ta KapTyBaHHS MiHEPAJIbHUX BOJ, SIKi AaiOTHh PO-
3YMIiHHS HOBU3HU Y 3’sICYBaHHI PO3IIOBCIOJIPKEHHS MiHEPATIBHUX BOJIL 3 TTi/[BUIIIEHOIO
MiHepasti3alfi€ro Ta HacTyITHOMY iX KapTyBanHi. HaBezieno BizjomocTi 1mpo icropuyune
CTAHOBJICHHS M/IXOIIB 1010 BUIIJICHHS KaTeropii MiHepaJIbHUX BOJ «O€3 CIelu-
(biyHMX KOMIIOHEHTIB» Ta HEOOXiAHICTh 3MiHM HA3BU /IS IIi€l KaTeropii MiHepasib-
HUX BOJ Ha «MiHEpaJIbHI BOAM 3 IIABUIIEHOIO MiHEPAI3AI[IEIO», K TAKOT, 110 OLIbII
TOYHO BIJITIOBIJIa€ pe3yJibTaTaM IIPOBeICHUX TOCIiIKEHb.

Jlo minepanvnux 600 3 Ni0GUWEHON MIHEPATI3AYIEI0 BITHOCITD MiA3eMHI BOAN 3
MiHepasizanieto mona 1 T/1m®%, BIUIUB SIKMX Ha OPTaHi3M BifllYBAEThCS 32 PAXyHOK
CKJIaJTy, CIIBBIHOIIEHD Ta MiBUIICHIX KOHIIEHTPAIil MaKPOKOMITOHEHTIB (Ha-
TPiii-, KaJIbLiii-, Maruiii-, XJaop-, cyabdar- Ta rigpokapboHaT-ionn) y Bozi. Y namiii
POOOTI POBITIAAAIOTHCA MiHepaIbHi BOAM 3 TIiABUILEHOIO MiHepaIi3alli€lo Ipr3Haye-
Hi [I71 BHYTPINTHBOTO 3aCTOCYBAHHA TIPH JIIKYBaHHI.

OcHOBM 3arajibHUX KOHIIEIIiH MOJI0 TiJIPOTe0JIOTiYHOT0 pAaHOHYBaHHSsI, KapTy-
BaHHsI Ta KJacuikaIliil MiHepaJIbHUX BOJ, Ta TICHO MOB’SI3aHUX 3 IIUMU KOHIIETIIIisi-
MU TIpO6JIEM BUsIBJICHHS Ta (DOPMYBAHHST IX XIMIYHOTO CKJIQJly Ta PO3HOBCIOKEHHS
Ha TepuTopii YKpainu, BukiaaeHo B npaisax Anexceesoi A.C., babinig A.E., Bon-
nmapenka C.C., Tatanmpckoro M.A., Tipuu PI., /Izenc-JIutoscvkoro A.lL, JKeBiakosa
A.B., Ianosa B.B., Kynikosa I'B., JIstibko B.1., MoiceeBoi H.II., HeBpaesa I A., He-
roau .M., OBunnnikosa A.M., Orasgauka H.C., ITonosa O.€., [Tocoxosa €.B., [Ipu-
6unosoi B. M., Pyznenko ®@.A., Cagikosa B.C., Cyxopebporo A.O., Toacruxina H.I,
Xamgsu B.I, Hlesuenxo O.J1., Hlectomanosa B.M., [llexyrosoi C.b., Apormroro JLA.
Ta IHIITUX BUCHUX.

IMonepeani kapTu MiHepaJbHUX BOJ OyJiM HOOYAI0BaHi 32 IPUHIUIIAMMU, HAIIPa-
npoBanumi e y 1940—60-x pokax MUHYJIOTO CTOJITTS Y KOJTUITHBOMY PasisiHcbKo-
My Corosi. Ha ocHOBI 1iux npuHnumiis nodyaosata i ocranis «Kapra MuHepaibHbIX
BOJl YKpauHnbl» [AsekceeBa u ip., 1986]. Ha kapri tepurtopist Ykpaiuu nojisieHa Ha
Tpu riposinttii: 1) [Iposiniis Byraekncanx Bog; 2) [IpoBiHItist a30THO-METAaHOBUX Ta
METaHOBUX BOJ| apTe3iaHChKUX OGaceiHiB, KpalloBUX MPOTHHIB Ta CKJIa4acTuX 00-
sacteit; 3) [IpoBiHIIis paloHOBUX KUCHEBO-a30THUX (Ta a30THUX ) BOJ.

Takwit moxin teputopii Yrpainu (i CPCP), sknit MaB MaJio CIiIBHOTO $IK 3 TIO-
LJISIIAMU Ha TEOJIOTIUHY Ta MiIporeoioriuny OyA0Bu, Tak i 3 yABJIeHHAMU OaIbHEO-
JIOTiB TIPO [IKepesia JIiIKYBaJIbHOTO BILUIUBY MiHEPAaTbHUX BOJI, BUTJISIAB HE 30BCIM
3posymismm. [Tpu GaTbHEOTOTIYHOMY OIIHIOBAHHI MTPUPOIHUX BOJ| yBara HalliJieHa
Ha TPU Ta3W — BYTJIEKWCJIUN, CIPKOBOJICHD Ta pafioH. OcTaHHIM 9acoM 3a Ta30BUM
CKJIAZIOM BUIIJISIOTD TIe BOHEBI MiHepasibHi Boan. OT:Ke, BULIEHHS TIPOBIHITIH i3
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3aJIy4eHHSIM a30THUX, METAHOBUX, a30THO-METAHOBUX, KNCHEBO-a30THUX Ta 1HIITIX
I03/IHAHD ITUX Ta3iB, JIKyBaJIbHA POJIb SIKUX HE BUBYEHA i KOTPi HE BXOATH B SKOIHY
GasbHEeoJIOTIuHY KaackdiKallito, BHOCUIIO CYTTEBY ITyTaHUHY. B IiJI0MY, MipKyBaH-
Hsl, TTOIOHI BUKJIAJICHUM, OyJIM OJIHIERO 3 IEPEyMOB HAPAIFOBAHHS HOBOTO Paiio-
HYBaHHS Ta Kaacu@ikartii.

B noBiit kmacudikariii MiHepaIbHi BOAU 3 TIBUIIECHOIO MiHepaTi3aIli€io (3a cra-
POIO Ha3BOIO — MiHepaJIbHi Boau 6e3 crieludiyHuX KOMIIOHEHTIB ) TIO/iJIeH] Ha KJ1acu
3a aHIOHAMU Ta MIKIAcH 32 KaTioHaMH. B mofabImomMy mozIiii BusHaueHO TUTIH Ta-
KUX MiHepaJbHUX BO. PO3TOBCIO/KEHHS MiHEPAJbHUX BOJ HA TEPUTOPil YKpaiHu
POBIIISIIAEThCS B poOOTi 3a Kacamu aHioHis. Beboro knacis 15: Big Al (rigpokap6o-
natHi Boan) 10 A15 (xmopuji). [IpoBeseHoO MOIETIOBAHHS XIMITHOTO CKIIAy Iiie-
CTHU MiHEPaJIbHUX BOJL muny « MUpropoichbKoi».

Hosi npunrmmy paitoHyBanHs ta kiacudikaiii Oy po3pobiieHi y Biamiii rii-
poreosioriuaux mpobsiem [HerutyTy reosoriunnx Hayk HAHY. B ocHOBY cTpyKTyp-
HOTO TiIpOre0JIOriYHOr0 pailoHyBaHHS 3aKJIQJICHUI TPUHIUIT OJHOPIAHOCTI YMOB
hopmyBaHHS BOI0OOMIHY B IPUPOAHNX YMOBaX. BujiseHo Tpy TakCOHOMIUHI O/-
muili pafionyBantst: 1 — meraperion, 2 — perion, 3— obmacts. Kopnouu mix mezapezi-
OHAMU TIPOBOASATEHCS 32 CTPYKTYPHUM MIPUHITATIOM. B Mejkax MeraperioHiB BUiICH]
TiZIPOTe0JIOTIuHI pezionu, B MeKaX PErioHiB — 00acmi. PO3IIOBCIOIZKEHHS THiA3eMHUX
BOJI Ha TepUTOPil YKpaitu 00yMOBJIEHO Ie0I0rTYHOI0 OY10BOIO 2i0p02eoioziunux pe-
2i0Hi8, SIK1 BIIPI3HAIOTHCS BIKOM, CKJIAZIOM 1 YMOBAaMU 3aJIATAHHS BiIKIA/IB, a TAKOXK
CYKYITHICTIO OCHOBHHX ITPUPOAHUX (haKTOPIB, siki 0OYMOBJIIOIOTH 3aKOHOMIPHOCTI
(hopmyBaHHsI i pPO31OILIY T1/I3eMHUX BOJI.

PaitonyBaHHsT 32 yMOBaMU PO3IIOBCIO/PKEHHST MiHEPATbHUX BOJI, KpPiM (haKTo-
piB hopmyBaHHs BOH00OMIiHY, OOOB’SIBKOBO BPaXOBYE JHTOIOITYHI, MiHEPAJIOTIdHi
i TeoximiuHi OCOOGJMBOCTI TIEBHOTO TiJAPOTEOJIONYHOTO CEPEJOBUINA, CTPYKTYPHY
PO3KPUTICTD BOAOBMICHUX i CTaGOMPOHUKHUX MOPijl, CTPYKTYPHY PO3KPUTICTD TIO-
BEPXOBO PO3TAIIOBAHUX BOJOOOMIHHIX CUCTEM HE TIJIBKU 10 OKPEMUM TIOPYIIEHUM
CTPYKTYpaM, ajie i B IJIOMY TIO Pi3HNM TifipoanHamivHuM 30HaM. [iaporpadiunnit
(paxTOp Mae 3HAUEHHST B yMOBaX PO3KPHUTTSI PO3PUBHUX TOPYIIIEHb, HASBHOCTI Tijl-
PaBJIiYHUX BIKOH 1 T.IL, TOOTO BIIMBAE Ha 301/IbIIEHHS BEPTUKAIBHOI IPOHUKHOCTI
0PI i BUCXiZAHOTO PYXy MIMOOKUX, BIAHOCHO MiHepasiizoBanux Bo. B 1igomy Bei 11
(hakTOpM BIIIMBAIOTH HA TIPOXIMiUHI XaPaKTEPUCTUKH TTi/I3EMHIX BO/L, i, B 3B’5I3KY 3
1IUM, Ha PO3IOBCIO/KEHHS TIeBHUX KJIACiB MiHepaJbHUX BOJ.

Y Apyromy po3aiii po3risiHyTe PO3MOBCIO/IZKEHHS MiHepaJIbHUX BOJL 3 T /[BUIIIE-
HOIO MiHepasIi3alli€io y Mexkax YKpaiiu.

OCHOBHI Ti/IpOTEOJIOTIUHI YMOBH, 110 BU3HAYAIOTh (DOPMYBAHHSI TiIPOXiMIUHUX
KJIaciB Ta MiAKIaciB (CKJIaay) MiHEPaJbHUX BOJ 3 IBUINEHOIO MiHEpaJli3alli€o,
TIOB’SI3aHi 3 6epMUKAILHOI0 30HANLHICMIO. 3arajibHa BePTUKAJIbHA 30HAIBHICTh BU-
KJIMKaHA TiIPOIMHAMIYHIMH 3aKOHOMIPHOCTSIMHU, BIACTUBUMHU SIK TIAT(HOPMHUM
apTe3iaHChKUM GaceiiHaM Ta TIePeripChbKUM 3aMa[iHAM, TaK i HO3UTUBHIM CTPYK-
TypaMm. 3TiJIHO Cy4aCHUX TOTJISA/IB B BEPTUKAILHOMY PO3pisi BUAIISAIOTH 4 30HU (32
Tatanbebkrm): 1) 30Ha akTHBHOTO (IHTEHCUBHOTO) BOZOOOMIHY; 2) 30Ha 3HAYHOIO
B01000MIHY (Y BEpXHBOMY TiZPOAMHAMIYHOMY 10Bepci); 3) 30Ha yTPYAHEHOrO BO-
J00OMiHY; 4) 30Ha 3HAYHO YTPYAHEHOr0 BOA0OOMIHY (Y HUZKHBOMY TiApOAMHAMIY-
HOMY TIOBEPCi).



BaxkamBoio riiporeosiorivHOI0 3aKOHOMIPHICMIO BBAKAETHCSI 3MiHA CKJIIQLy BOJI,
HOB’sA3aHa 31 3MIHAMY TEMIIB BEPTUKAILHOIO BOA0OOMINY. BifmosigHo 10 1poro y
BEPTUKAJIBHOMY PO3Pi3i TOPiL 3 TIUOMHOK BiIOYBAETHCST 3aKOHOMIPHUIT TIEpexiz y
XIMIYHOMY CKJIa/li TA3eMHUX, 30KpeMa MiHEPAJIbHUX BOJI 3 TIIBUIIEHOIO MiHEpaJTi-
3allielo, Bil KJIacy ripoKapOOHATHUX 10 KJIacy CyJab(aTHUX, i3 MOAaJIbIIUM YIIO-
BIIbHEHHSIM TEMITY BOJIOOOMIHY — JI0 KJTACy XJOPUIHUX BOJ.

OcHoBHa yBara y I0CJi;KeHH] TPUILISETHCS 30HaM aKTUBHOTO Ta 3HAYHOTO BO-
1000Miny. I1e IOSCHIOETHCSA B IIEPIILy Yepry THM, IO Y IePIIOMY TiAPOANHAMIYHOMY
MOBEPCi PO3MOBCIOKEHA OLIBIIICTD IIHHUX Ta BIIOMUX POIOBUII MiHEPATbHIX BOJ.
BasksimBuMm € i cyTo ekoHoMiuHui (hakTop: OypiHHs, 00JaHAHHS Ta eKCILTyaTallis
rJIMOOKUX CBEPJIOBIH KOIITYE 3HAYHO JIOPOIKYE.

HasuBaioTh Tpu OCHOBHUX HPUYMHU (DOPMYBAHHSI nideuiyenoi minepanisauii
iI3eMHNX BO/l B YKpaiHi: a) BunapoByBaHHs 3 MOBepXHi Mi/I3eMHUX BO/JI, B pa3i ix
HersIMGOKOro 3aJIAraHHs, BUIAPOBYBAHHS BOJIOTH B 30HI aepailil 3 HACTYIIHUM BU-
HOCOM COJI€il y BOJOHOCHUIT TOPU30OHT — B MiBIeHHUX 00JacTsix; 6) BusyroByBanHst
CcoJIell 3 BOOBMICHHX I KOHTAKTYHOUNX CJIa00MPOHUKHIX TIOPi; B) Po3BaHTasKeHHS
BUCOKO MiHEpaIi30BaHNX IIMOMHHKX MA3€MHUX BOJL Ta 3MilllyBaHHs IX 3 IPICHUMU
iH(ITBETPOTeHHNMHU BOJIAML.

DopMyBaHHS TiZPOXIMITHOTO CKITAy Ta PO3MOBCIOMKEHHST MiHEPATHHIX BOJL 3
TiIBUIIIEHOIO MiHEpaTi3aIli€elo KOHKPETHOTO TiIPOTe0I0TiYHOTO periony (Ha 1o1a-
TOK B’Ke Ha3BaHUM MPUYMHAM) 3aJI€KUTD BiJl iCTOPIl T€OJIOTIYHOTO PO3BUTKY peTi-
OHY, YMOB 3aJISATAHHS TTOPiJl, TEHE3MCY BOJOBMICHUX Ta BOJOTPUBKUX TOPIiJI, iX JITO-
JIOTIYHOTO, MiHEPAJIOTIYHOTO Ta XIMIYHOTO CKJIALTY.

Y BiZIOBIZIHOCTI 3 BUKJIQ/IEHUM PO3IJISZIAETHCS PO3MOBCIOKEHHS MiHEPAJTbHUX
BOJI 3 Ii/IBUIIEHOIO MiHepasisallielo BOCbMU Ti[POre0sIOriYHUX PerioHiB: YKpaiH-
cpkoro muta, Boanno-Iloginseskoro, /[ninposeskoro, /lonenbkoro ta [Ipuyopho-
MOPCHKOTO apTe3iaHChKIX GaceiHiB, Ta cKIagdacTux crpykryp — Jlonerpkoi, ip-
cpkoro Kpumy, KapmaTtcpkoi.

MinepanbHi BOIM 3 MABUIIIECHOIO MiHEPaTi3alli€io Ykpaincvkozo wiiima HaIeKaTh
JI0 TBOX OCHOBHUX T'PYT BOJOHOCHUX TOPU3OHTIB (KOMTITIEKCIB): a) MTaleOTEHOBUX,
KPeHASHUX Ta I0PChKUX BiAKIAAIB Jenpeciii B KpucraiiyHomy (yHmamenti; 6) Tpi-
HIMHYBAaTUX KPUCTAIYHKUX TIOPi/] 0KeMOpis Ta IIPOAYKTIB IX BUBITpIOBaHHs. B 3011
AKTMBHOTO BOZOOOMIHY YKPaiHCHKOTO IIUTa Y CKJIa/Ai MiHEpaJbHUX BOJ 3 IiIBUIIIE-
HOIO MiHepasisallieio 060X IpyI BOJOHOCHUX TOPU3OHTIB (KOMILIEKCIB) criocTepi-
raloThCsl CITJIbHI TiZPOXIMiUHI 3aKOHOMIPHOCTI, TICHO TIOB’sI3aHi 3 KJIIMaTUYHUME
3MiHAMU: 3 TIBHOYI HA MiBAEHb 301IBITYIOTHCS A0 CYIbhATHOTO Ta, MOCTYIIOBO, i
XJIOPUJTHOTO 10HIB. Y CKJIa/li KaTiOHIiB B MiHepaJbHUX BO/IaX 3 IIBHOYI Ha IIiB/IeHb
301/IBITYETHCS YacTKA i KiIbKicHUI BMicT MarHio. [Ipencrasieni Kiacu MiHepaib-
uux Bo: A2—A9 (rigpokapbonarHo-cyibharHi, cynbharHO-TizpoKapOOHaTHI, TPH-
KOMIIOHEeHTHi 3a aHioHamn), kimacu A12—A14 (cynsdarni Ta xsopuaHo-cyabbaTHi,
cyb(haTHO-XJIOPUJIHI) MaJo- Ta cepellHbOMiHepati3oBaHi, kiaac Ald (xyopumHi)
BHUICOKOMiHEpaJi30BaHi Ta PO3CIiThHI.

Acumerpuuana Oyaosa Boauno-ITodinscvkozo apmesiancokozo b6acetiny 3yMOBJIOE
pisHi rizpoguHaMiuHi ocobmuBocti y ii yacturax. B niBHiyHo-cxXiaHiit yactuni Ga-
CeifHy BHACJIIIOK CIeru(iYHUX PHC reoJIoridHOoi GYI0BU, € CKIIAAHOIL Y BU3HAYEH]
M€K MiX TiZIPOAMHAMIYHUMI 30HAMU, OCKIIBKY BiJl TPAHUIll 3 YKPATHCHKUM IIIATOM
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y HANpsIMKY Ha 3aXijl 30HU BOAOOOMIHY MOCTYNOBO (DOPMYIOTHCS (3POCTAE TIOTY K-
HiCTh 0CAJIOBUX BIIKJIA/IIB, 3'IBJISIIOTHCS PETiIOHAbHI BOMIOTPUBH, 1110 € OCHOBHUMU
yMoBaM# (DOPMYyBaHHS HUKHBOTO T1/IPOIMHAMIYHOTO TIOBEPXY i BIIMOBITHUX TiPO-
XIMIYHUX 30H). ¥ 3MillleHill Ha TiBAEHHUIT 3aXi/l IEHTPAJIbHI Ta TiBAEHHO-3aXiTHII
yacTunax copMoBaHi Bei 3001 BOA00OMiHY. BianosinHo 10 ocobauBocTel riapoau-
Hamiku Bomuno-IToainbebkoro Gaceiiny, po3noBCIOAKEHH MiHEPaJIbHUX BOJ Ma€
¢BOi crierudivni prcy y MMiBHIYHII, CXiIHIN, IEHTPAJIbHIH Ta MTiBeHHO-3aXi/HiiT ya-
cTuHax GaceiiHy. PisHOMaHITHICTb reoJIOTIYHUX, T1aJI€0TiAPOreoIOriYHuX, IiapoIu-
HaMIYHUX, TIIPOXIMIYHUX YMOB CIIPUSIOTH MOIIUPEHHIO BEJIUKOI Pi3HOMAHITHOCTI
MiHepaJIbHUX BOJ 3 TABUIIEHOIO MiHepaslizalliero y Mekax baceiiHy. Y 30Hi akTHB-
HOTO BOZI00OMIHY PO3IIOBCIOIKEHI POOBHIIA BCix kiaci Bix Al 10 A15 kareropii
I — «MinepasibHi BoJi 3 MiZIBUIIEHOIO MiHEPaJTi3alli€ios.

I[TepeBara kKapbGOHATHO-TEPUTEHHUX HOPIJ Y CKJIa/l F€0JIOTIYHOr0 po3pisy wi-
MPOBCHKO20 Apme3iancokozo bacetiny, 3HAYHUN BIIUB COJISTHOI TEKTOHIKU 3yMOBUJIN
(hopMyBaHHSI TYT B OCHOBHOMY T'iI[POKapOOHATHO-XJIOPHUIHUX, XJTOPUAHO-TIPOKap-
GOHATHUX Ta XJOPUIHUX, EPEBAKHO, HATPIEBUX, MiHepaibHuX Box (kaacu A10—
A11, A15) pisuoi minepasrizarii (Bi Mayoi — 0 MITHUX PO3CoJIiB). Bukimioyentsam
€ HeBeJIMKa TepUTOoPis Ha MiBAeHHOMY cxo/i JIHIpoBebKoro Gaceiiny, Ha Mesxi 3 Jlo-
HEIBKOIO CKJIAYaCcTO0 00JIACTIO, Ie IEPMCHKI TIIICOHOCH] BiIKIaJA1 MICISAMK BHXO-
IATH Ha IEHHY TOBEPXHIO, aKTUBHO 109N Ha TIporiecu (OpMyBaHHS MiHepaTbHUX
BOJI B OiK 30i/blIeHHST CyJIb(hAaTHOTO 10HY Yy CKJIaji; (hOPMYIOThCS TifpokapOoHaT-
Ho-cyJibarhi  (cysbharHo-rizpokapboHaTHi), cysbdaTHi, CyabhaTHO-XTOPUIHI
(xy10puIHO-CyJIb(ATHI ), TPUKOMITOHEHTHI 32 aHIOHAMU Pi3HOTO CKJIAJLy KaTiOHIB, B
OCHOBHOMY MaJIOi Ta cepejiHbOi MiHepastizaitii MiHepasibHi Bogu (Kiaacu A2—A9), i3
3pOCTaHHAM MiHepasizallii Boau B 6iK HAGJIMAKEHHS 10 BUXO/IB EPMCHKUX COJIEH.

VY [epsxkasnomy Oajanci PoAOBUINA MiHEPAJIbHUX BOJ 3 IiBUIIEHOIO MiHepa-
nizanieio Joneupkozo apmesiancokozo 6aceiiny He 3HadaTbhes. Ajie, IEPCIIEKTUBH iX
BIIKPUTTSI Ta BUKOPUCTAHHS €. B yMOBaxX BEPXHBOTO MOBEPXY BOAOOOMIHY i€ Jii-
TOJIOTITHIH (haKTOP — 3aTilICOBAHICTD BIIKJIA/IiB YeTBEPTUHHOTO BiKY, Ta KIIMaTIU-
HUi (paKkToOp — 3arajbHa TEHACHINS 3MIHU CKJIAMY TiI3¢MHUX BOJ Bijl TTEPEBASKHO
rizipokapObOHATHUX B YMOBAX BOJIOIOIO KJIMATY /10 CyJIb(aTHUX B YMOBaX HELOCTAT-
HBOI 3BOJIOKEHOCTI, IKUMK Xapakrepusyerbest Jonenpkuii Gaceiin. CrijbHa aist
X (axTopis crpusie (GOPMYBaHHIO B 30HI aKTUBHOIO BOAOOOMIHY CyJib(aTBMic-
HUX MaJloMiHepasizoBanux Minepasbuux Boj (knacis A2—A3). Crenuciuni ymoBu
BJIACTUBI I0PCHKOMY BOZIOHOCHOMY KOMILIEKCY Ha 3axoai Jlonenpkoro Gaceiiny. €
nadi mpo GopMyBaHHS TYT MaJOMiHEpasi30BaHUX TiPOKapOOHATHO-XJIOPUIHUX
Bozt (kmac A10—-11).

[iaporeosioriuni Ta rigpoguHaMiuHi ymMoBu [lpuuoprnomopcorozo apmesiancovkozo
bacetiny BiI3BHAYAIOTHCA CKIAAHICTIO. B MeKaxX SIK BEPXHBOTO, TaK I HUKHBOTO Tiji-
POAMHAMIYHUX MOBEPXIB YacTO (POPMYETHCS 3BOPOTHA Ti/IPOXIMiUYHA 30HABHICT.
B minomy, reorpadiuHi, TiApoAUHAMIYHI, TEOJIOTO-CTPYKTYPHI Ta JITOJOTIYHI YMO-
By TIpUYOpPHOMOPCHKOTO apTe3iaHCchbKoro Gaceity crupusiorh (GOpMyBaHHIO B 30Hi
AKTMBHOIO BOZOOOMIHY BEJMKOI PISBHOMaHITHOCTI XiMIYHOIO CKJIaLy MiHepaJbHUX
BOJI 3 I/IBUIIEHOIO MiHepasisallicio — Bij rizpokapboHaTHO-CcyabbaTHIX (KIacu
A2—-A3), cysbharHo-rigpokapbOHATHO-XJIOPUAHUX Ta IHIIUX Bapialliii TPhOX aHi-
oniB (ksmacu A4—A9), cyabdarnux (A12) ta xnopugno-cysnbdarnux (A13-A14)
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PIBHOTO KaTiOHHOTO CKJIA/LY i, 3aKiHUYIOUYM XJIOPHIHO-T1APOKapOOHATHUMMU Ta TiZpo-
kapbonarno-xmopuannmu (kracu A10-A11) ta xmopugnumu (A15), B 0CHOBHOMY,
HarpieBuMu. DakTHUHA X BUBUEHICTH 3HAXOIUTHCS HA JIOCUTH HU3BKOMY PiBHI, ajie
HEPCIEKTUBH iX MOIITYKY Ta IUPOKOTO BUKOPUCTAHHS Haratoo0ilsoui.

OcHOBHUM (haKTOPOM PO3MOBCIOZKEHHS PISHOMAHITHIX MiHEPAJIBHUX BOJI Ti/l-
poreoJioriuHoro meraperiony Joneypkoi ckaraduacmoi cmpyxmypu, K i B PO3IJIHY-
TUX BUTIE TAATHOPMHUX CTPYKTYPAX, € TIAPOANHAMIYHUN (BePTUKAIbHA TiIPOXi-
MiuHa 3oHabHiCTh). [eorpadiuni yMOBM KOHTUHEHTAIBHOTO KJIIMATY 3 BUPA3HUMU
3aCyIIIMBUMU SIBUIAMH, Ta BUXiJl B 30Hy aKTUBHOTO BOZIOOOMiHY 30araueHuX Ha
TilICH, QaHTIZIPUTY Ta TAJIIT OCAJIOBUX BiJIKJIA/IiB MIEPMI, CIIPUSIOTH (hOPMYBAHHIO BOJ
kiaciB A2—A9, A12—A14 (Bix rigpokapOOHATHO-CYIB(MATHUX JI0 XJIOPUAHO-CYJIb-
(parHux) pi3HOrO CKJIA/LY KaTiOHIB, B OCHOBHOMY MaJIO- Ta CEpPeHhO MiHepasi3o-
BaHUX. 3 HAGJIVKEHHIM JI0 COJISTHUX KYIOJIB MiHepasisallisi BOJ CyTTEBO 301Jb-
HIYETHCS, aK 10 PO3CLABHOI, XIMIUHMIT CKJIaJl 3MIHIOETHCS B OiK 301IbIICHHS 10HIB
XJIOpy Ta Hatpiio. [eosmoro-crpykrypHi ymoBu Jlonbacy Taki, sik coJisiHa TEKTOHIKa
Ta YMCJIEHHI PerioHaIbHI PO3PUBHI TTOPYIIEHHS, BUKJINKAOTD Pi3Ki 3MiHU Ti/[POXi-
MIYHOTO CKJIaIy Ta MiHepasTi3allii MiHepaJIbHUX BOJI 3 T IBUIIEHOIO MiHEPAJTi3aIli€io
y TJIaHI Ta PO3pi3i Ha HEBEINKUX Bi/ICTAHAX — BiJl MAJIO- Ta CepeTHbOMiHepasi3oBa-
HUX BOJ KyaciB A2—A9, 10 BUCOKOMiHepaTi30BaHNX MiHEpaTbHUX BOZ Kiaacy Al5,
ki GOPMYIOTBCS TYT, 200 PO3BAHTAKYIOTHCS 3 OLJIbII TJIMOOKUX TOPU3OHTIB. Jlpe-
Hyitoua aist gosunan p. Cisepebkuii lonels y nisuivuniii yactuni Jonbacy € ponar-
KoBUM (hakTOpoM (hOpMYBaHHS PI3BHOMAHITHOCTI MiHEPAJIbHUX BOJL 3 MiIBUIIEHOIO
MiHepaJli3allieio.

PosnoBcioizkeH s MiHepaJIbHUX BOJI 3 ITi/IBUILIEHOIO MiHepaJIi3alli€io B Ii[poreo-
JIOTTYHOMY MeTapeTioHi ckaaduacmozo I'ipcorozo Kpumy BUSHAYa€ThCSI B OCHOBHOMY
FeOJIOTIYHOI0 CTPYKTYPOIO CKJamadactoi obsacti. [oJOBHUME TPUYMHAMU BUHHK-
HEHH Ta CIPSMYBaHH: TIpolieciB (GOPMYBaHHST CKJIALy MiHEPATBbHIX BOJI € BICOKE
TITICOMETPUYHE TTOJOKEHHS 0CAIOBUX BiZIKJIA/IiB, iIHTEHCUBHI KapCTOBI MPOIIECH Ta
HPOIlECH BUMUBAHHS CoJIeil. 30araueHHst KOPY BUBITPIOBAHHSI TTOPIJL CJIAHIIEBOT TOB-
11i Ha Tilcy I KoJTdeany, BMICT CUAEPUTY Y KapOOHATHUX BiKJIaLaX BEPXHbOI 10pu
CIIPUSIOTH PO3IOBCIOZKEHHIO 301IbIIEHOTO Ha CyIb(ar-i0H XIMIYHOTO CKJIaLy MiHe-
PaJBHUX BOJ 3 TiIBUIIEHO0 MiHepatizattieio (kmacu A2—AS5). [lepeBara minannkis
Ta a7eBPOJITIB y CKJIa/i TaBPiliChbKOI cepii, HIPKHBOI KPEHIN Ta KiIMEPI/KY CIIpUE
MOMIMPEHHIO TiAPOKApOOHATHO-XJIOPUAHNX, XJIOPUIHO-TiAPOKapOOHATHUX (KJIach
A10—-A11) xanbpiieBo-MarHiEBUX, HATPIEBO-MArHIEBUX BOJI HEBEJIMKOI MiHepasiza-
1il. DopMyBaHHs XJIOPUIHUX, TIEPEBAKHO, HATPIEBUX (Ky1ac A15) MiHepasbHUX BOJI
MOB's13aHe 3 HAXOKEHHSIM [IMOMHHUX MTI3eMHIX BOJL 110 TPIIIMHAX Ta PO3JIOMAX.
CyTTEBOIO PUCOTO, STKA CTOCYETHCST PO3MOBCIO/IKEHHS MiHEPATbHUX BOJI 3 TTi/[BUIIIE-
Hoto MiHepautizartieio y I'ipcbkomy Kpumy, € iepiofimaHicTs /iii MiHepaJIbHUX /Kepest
Ta ix HecTiliki gebitn. O HaK, BCTAHOBJIEH] 3B SI3KU JI3KEPEJT 3 IEBHUMU BOJOHOCHH-
MU TOPU30HTAMH, CBITYaTh HA KOPUCTD MEPCIeKTHB HOBUX BIJIKPUTTIB.

BigminHOCTI icTOPIiii Te0M0riYHOr0 PO3BUTKY Ta Te0JIOTIYHOI CTPYKTYpu 00y-
MOBHJIM OCOOJIMBOCTI PO3IOBCIOAKEHHsT MiHEPAJIbHUX BOJ, Ta IX PisHMII CKJIal B
KOJKHOMY 3 OCHOBHUX CTPYKTYPHUX ejieMeHTiB Kapnam: Ilepedxapnamcvkomy Ta
Saxapnamcvkomy apmesiancokux oaceinax Ta rigporeosoriyniii obmacti lipcvrux
Kapnam. 36arauenns ocagosux Bigknaais Ilepeakapnarchbkoro apresiaHcbKoro 6a-
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celiHy Ha TilcH, aHTiIIPUTH Ta KaJiiiHi coJii, TeKTOHIUHI TOPYIIeHHs, TeKTOHIUHI Ta
JIITOJIOTIYHI «eKpaHU» CIPUSIOTh (POPMYBAHHIO PI3HOMAHITHOCTI MiHEpaJIbHUX BOJL
3 MIZIBUIIEHOI0 MiHEepai3alli€lo yacTo B MesKaX OJIHOTO pojioBHIa. B rizporeosio-
riuniit obmacti Tipepkux Kapriat MiHepasibHi BOJU 3 TiABUIIEHO MiHEpaIi3alieo
(OpMYIOThCS Ha BEIMKUX TJIMOMHAX, B 30HAX 3 YTPyAHeHUM BoxooOMinom. Ckiaz
MiHEPaATbHUX BOJI IEPEBAYKHO XIOPUIHUT HATPIEBUT (HATPIEBO-KATBITIEBUI ), MiHe-
paJiizallis — BUCOKa [0 PO3CLIbHOL B yMOBax HaaXomsKeHH IIMOUMHHMX THA3EMHUX
BOJI /10 30HU aKTUBHOI'O BOZIOOOMIHY CJIi/l O4iKyBaTH IIPOSBIB 3MIlIAHOTO CKJIALY Mi-
HepalbHUX BOJ| — XJIOPUAHO-TiZAPOKAPOOHATHHX, IiAPOKAPOOHATHO-XIOPUAHUX Pid-
HOT'O CKJIa/Ty KaTioHiB (IlepeBaKHO, HATPili- Ta KaJblliii-KaTioHu) Ta GiJIbIil HU3bKOT
MiHepadtizaitii. [Ipo Taki nepcrekTuByu CBidaTh YUCAEHHI POJOBUIIA MiHEPAJTbHUX
BOJI i3 crienudiYHUMI KOMITOHEHTaMU, BiAKpuTi B obacTi ripecbkux Kaprmar. B 3a-
KapIiarchbKOMy apTe3iaHCchbKoMy OaceliHi Ha (DOPMYyBaHHsI CKJIajly MiHEPaJIbHUX BOJL
HaNGIIBLIINI BIVIUB 311 HCHIOE I TOJIOTTYHUET CKJIAJL TIOPII, @ caMe, PO3BUTOK COJISTHUX
BIIKJIAJIiB, T, TIOB’sI3aHa 3 HIMU COJITHOKYIOJIbHA TeKTOHiKa. Cepesl MiHepaJIbHIX
BOJI 3 MIABUIIEHOIO MiHEpaJTi3alli€o y 3aKkaphaTTi IepeBaKaloTh XJIOPUIHO-TiIPO-
kapOonaTHi (rizpokapOOHATHO-XJIOPU/HI) Ta XJOPUHI, IepeBaKHO, HATPIEB] MiHe-
pabHI BOIU Bil MATTOMiHEPAi30BAHUX 10 PO3CITHHIX.

3’sicoBaHe PO3MOBCIOMKEHHS MiHEPAJLHUX BO 3 MIIBUIIEHOIO MiHEPATi3aIli€io
(3acrapisia HasBa: 6e3 crieldiuHIX KOMIIOHEHTIB) BifoOpaskero Ha KapTi « MiHepasib-
Hi Boztn 6e3 crieldiuHux KoMIIoHeHTiB Ykpairu» Maciutady 1:1000000 (puc. 1). Kap-
Ta yBitinuia 1o HartionaseHoro Arinacy Ykpainu (2007 p.).

Ha nouarky Tperboro po3zainy «/locsizkeHHs: piBHOBAKHOTO CTaHy MiHEPAJIb-
HUX BOJL 3 I/IBUINEHOIO MiHepasizalliero. AHaIi3 pe3yJbraTiB TepMOAUMHAMIYHOTO
MOJIETIOBAHHS iX XimMiuHoTO cKjaxy (Orusiy iTepaTypu )y HaTrOJOIIEHO, MO 3'sICy-
BaHHS PO3IOBCIO/KEHH MiHepaJbHUX BOJI 3 IiJ[BUIIEHOIO MiHepasisalli€lo Ta
CTBOPEHHS BIITTOBITHOI KapTH, SIK 3pYYHOTO TPadivHOTO CHHTE3Y 11hOTO aHATi3Y, 3a-
CBIIYWJIN 3aKiHUEHHS TPUBAJIOTO eTaIly PO3BUTKY 3HAHb Ta HAYKOBUX YSIBJIEHD ITPO
MiHepaJsbHI BOAiH, SIKi cchopmyBasnch /10 nodatky X XI cTomiTrs.

OzHOYACHO CTAJIO 3PO3YMIIMM, 110 GaraTcTBO I PI3HOMAHITHICTD MiHEPAIbHUX
BOJI 3 TIZBUILEHOIO MiHepaJlizali€lo cTanyTh OijIbll 3aTpeGyBaHUMU 1 JOCTYITHUMU
1UIs1 GaJIbHEOJIOTTYHOIO 3aCTOCYBAHHSI, SIKIO MOIJMOUTH 3HAHHS TIPO X XiMiuHMii
CKJII.

[TuranHsaMy 3/10pOB’s JH0/Ieil y 3B'13Ky 3 IPUPOJAHUMHU MUTHUMM Ta MiHEPAJIb-
HUMM BOZIaMU Ta ix aHajoramu' saiimasmcs Anekceenko H.A., Ba6enko I.O., Ba-
608 K./I., Borgapenko I'H., Bopoxosa O.A., Bapmascekuii B.1., 3omorapesa T.A.,
Knapxk /Ix. I, Kornosanos A.J., Haboka M.B., IIpu6unosa B.M, Taitnep M. JI., Tu-
xoHoB A.IL, Tuxonosa C.A., dpuux T.I,, Y:xsa H.D., Maneesa B.K., @appunrron
I.A., Dengesa C.1., Openkenn JI/., [anko ta inmi Bueni. A takox, Anderson T.W,,
Bound J.P, Crawford M.D., Dzik A.J., Quattrini S., Leoni V., Masironi R., Wigle
D.T. Zemla B. Ta ixuii.

[IpoGieMamMy BUBYEHHS XIMIYHOIO CKJIa[Ay HPUPOAHKMX BOJ, 3aCTOCYBAHHS Pi3-
HUX €KCIIePUMEHTAIBLHIX METOJIB BUBYEHHST [TPUPOJHUX BOJ T IITYYHUX PO3UHU-
HiB, B TOMY YHCJIi METO/Iy TePMOJMHAMIYHOTO MOJIeTIOBAaHHS, 3aiiMasich lappesnc P,

1Tikapi-zomeonamu HazoloUy6aN HA AHATIOZIUHITL IKYBANVHITL O1i OeSKUX 20MEONAMUUHUX NPenapamie
ma MineparsHux 600 nodioHoz0 ckiady



Ta6yna C.II., Tamne JLH., Tamns H.P, Ti66¢ [Ix., Ipuuyk .B., Davydov A.S., lpu-
Bep k., Kykoseokuit A.IL., Kossbina .J1., Kucenesa 10.B., Kopcyrcepknit B.1.,
Kpaiinos C.P, Jleciok I.B., Mapuenko A.O., Moiceesa H.II., Moicees A.IO., Habe-
pyxun 0.1, Pwxkina 1.C., Camapina B.C., Cunumun B.O., Comnoseit A.b., [1IBa-
pos [0.B., Ilecrommasos B.M. Ta in.

3 cepenunn XX CTOJITTS CTAMNCh CyTTEBI 3MIHU y TEXHIUHIN Ta MPUKIATHIN
cepax, Taki sk 301bIIeHHS PISHOMAHITHOCTI METOAIB BUSHAYEHHS XIMIUHMX CKJIa-
JOBHX IIPUPOHOI BOAM, 301IbIIEHHS TOYHOCTI TPUJIA/IB, IPOrPeC y AOCTYIIHOCTI
MaTeMaTHYHIX PO3PaxXyHKIB 3aB/ISAKN PO3BUTKY ITPOrpPaMyBaHHS Ta KOMIT'ToTepisa-
wiii. i nepeayMoBH BU3HAYMIIN CHPSIMYBAHHS JOCJIKeHHsT Y OIK 3aCTOCYBaHHS
TEPMOIMHAMIYHOTO MOJIEJIIOBAHHS 1 3aCTOCYBaHHSI IIPOrpaMy PO3PaXyHKYy CTaHy
XiMiYHOI piBHOBaru BifiOpaHux [ist aHalizy MiHepaabHuX Bo. 1[Ik Takoro gocJi-
JUKEHHST — TKOMOTA JIeTJIbHIIIIe 3'sICyBaTH XIMIYHUI CKJIaJ] MiHEPAJIbHUX BOJL HA CY-
YacHOMY PiBHi.

[lami y TperboMy po3/Iisli HalaHWUI aHaris Cmanoeients HayKoGux YsaeaeHb npo
XIMIUHUIL CKA0 NPUPOOHUX 800 MA XAPAKMEPUCUKA CYUACHO20 CMANY TIOI0 BU-
3HAUYEHHST XIMIYHOTO CKJIA/ly MiHepaJbHUX BOJ, 30KpeMa. OOrpyHTOBaHO HEOOXij-
HICTh HOBUX MIIXO/IB I0 BU3HAUEHHA iX XIMIYHOTO CKJIamy. BUKIazeHo MEeTOInKy
MOJIEJIIOBAaHHST MiHEPaJIbHUX BOJL JIS 1iJIell BU3HAUEHHS O/l TIOBHOTO iX CKJIaLy
METO/IOM PiBHOBasKHOI XiMiuHOI Tepmoguuamikn. O6paxoBaHo MOJE BOCHMU MiHe-
paIbHUX BOJI 3 IIZBUIIEHOIO MiHepatizaiieio: «Mupropocbkoir, «Cocrouii bip»,
«Kystnbauk», «CepriiBebkoi», «BpycHuibkoi», «Crenatncbkoi», « HaabysxaHcbKoi»,
«Kutpocbkoi». [licTh 3 1uX MiHEPAJIbHUX BOJI HAJIEKATh JI0 OJIHOTO, TAK 3BAHOTO
«MUPrOPOJICHKOTO» THUILY JIKYyBaJbHUX NMUTHUX BOJ, ABi («Hambyxkancbkar, «Ku-
TPOCBKa» ) — /10 CyJIb(haTHOTO THUILY.

3nilicHeHUI aHAJI3 Pe3yJIbTaTiB, OTPUMAHUX B Pe3YJIbTaTi KOMIT I0OTEPHOTO OIIpa-
moBaHH: Mojieselt mporpamoto GEM-SELECTOR v.3.2.

Bimik cygacHoro erarmy TOro HampsIMKY XiMil, sIKiii 6e3m0cepeiHbo CTOCYETCST
BU3HAYCHHSI XIMIYHOTO CKJIa/y MiHEPAJIbHUX BOJ, MOXKHA TTOYATH TPUOJH3HO 3 30-X
pokis XIX cropiuust, koim Maiikia Dapajeil TeopeTndHo nepeabadB iCHyBaHH 10-
miB. CaM MexaHi3M i0HI3aIlil 11e TOBTO 3aTUIIaBcs He3po3yMinuM. Teopis exexTpo-
gitnanoi aucoianii C. Appeniyca (1887 p.) 3po6uiia HacTynHMIT KPOK B Haylli Ta
nosicinsia sipuiie. OJHUM i3 BaKJIMBUX BUCHOBKIB T€OPIl € 00rpyHTYBaHHsI iCHYBaH-
H# 10HIB, sike OyJI0 BUKOHAHE MaTeMaTUYHUMU METOAaMU TP BUPIIIeHH] 11pobiie-
MU HEBI/IIIOBiAHOCTI 1aGOPaTOPHUX BUMIPIB KOJIIraTUBHUX BJIACTUBOCTEN PO3UNHIB
€JIEKTPOJITIB (OCMOTHYHUI THUCK, TEMIIepaTypa 3aMep3aHHsl Ta iH.) iX po3paxyHKO-
BUM 3HAYEHHSIM.

CydacHui 3BUYaitHNIT XiMIYHII aHAJTi3 MiHepaJIbHOI MU THOI BO/IM TTOJISITAE Y BU-
3HaueHHI BMicTy ocHOBHUX (Makpo-) ionis — Na¥, Ca*’, Mg*, Cl-, SO ., HCO, .
[lomarkoBo BcTaHOBIMIOIOTH BMicT 3aiiza (Fe?', Fe?"), pisHoMaHiTHIX MiKPOKOMIIO-
HeHTiB (Mn, PO43 , HBO,, SiO,, NO,, NO, ", NH,', H,S Tomo), rasosuii ckma,
tokcnyni gomitku (Cd, Pb, Hg Ta in.). Ilokasuukis moxe Oyt Gararo, i ToMy 3/1a-
€TBCS, TII0 HaM BIZIOMUT CKJIA/T TAHOI BOJM MMPAKTUYHO TIOBHICTIO.

Hacmipasni, 3a ;ommoMororo 3BU9aifHOTO XiMIiYHOTO aHATI3Y MU OTPIMYEMO Bajio-
BUH ckax Boau. Takuii pe3yabTaT aHai3y € J0BOJII CIIPONEHUM, K CTa€ 3pO3yMi-
JIIM TTiCJISI 3HAOMCTBA 3 TIOJIOKEHHAMHI TeOPil XiMIYHOT TEPMOIMHAMIKH.
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PosoBULLa MiHEpaNbHUX BOA, XiMIYHMI1 CKNaA SKUX YBIlLLOB A0 po3paxyHKY

CTenaHbCbke

CocHoBui4 Bip

A% yKaHCbka")

EpycHULbKe

AX.KuTpocbke

KysanbHuk

CeprllBCbKe
Mipcekoro Kpumy

Puc. 1. Macwumabosarna konis xkapmu <Minepaivii 600u 6e3 cnewugiunux xomnornenmie Yepa-

> (Aemopu xapmu: B.M.Illecmonanos, I.M.Hezoda, H.B.Osuuniixosa) 3 namecemumu pooo-

suwgamu mineparvhux 600 (Osuunnixosa H.B.).

IIpakTuyuHo OJIHOYACHO 3 TEOPI€IO eJIEKTPOITHYHOT Aucotialti, y 1878 p. 3’saBu-
sack pobora JIx.Y. Tib6ca «IIpo piBHOBary reTeporeHHUX pe4oBUH», B sKiil Oy
3aKJIa/IeHi OCHOBM KJIACUYHOI XiMIYHOT TEPMOIMHAMIKH. 3aCTOCYBAHHST METO/IIB TEP-
MOJIMHAMIKK JIO3BOJISIE BUPIIIMTH (Gararo pisHUX 3aBlaHb y Maiike BCiX 00sacTsx
MIPUPOAHUX ABUII 1 JIOACHKOI AissibHOCTI. [Ii MeTo i MOXKYTh IOIOMOTTH BUPaxy-
BaTH <iCTUHHUI», 200, HA Cy4acHOMY eTarii — OiJIbII TIOBHUI CKJIaJl BOAM; BCIO Pi3-
HOMAaHITHICTb I0HHUX (POPM 1 CITOJIYK, HASIBHICTB 1 CKJIa/T yCiX (ha3, MPUCYTHIX y BOJII.
TomoBHa mprumMHa, 3 SKOi Teopist eJeKTPOTITUYHOI AMCOTaIll MIBUIKO YBIlIIa y
MIPAKTUKY JOCHTIKeHb, & METOU XiMiUHOI TEPMOJMHAMIKN BXOMATHh B TIPAKTUKY 3
MaiiKe CTOPIYHUM 3alli3HEHHAM — 1€ CKJIQHICTh Ta BEJIMKUN 00’€M TepMOAUHAMIY-
HUX PO3PAXYHKIB 71T 3’ICYBaHHS XIMITHOTO CKJI/Ty TTPHUPOTHOI BO/IN, 30KpeMa.

¥ 80-Ti poxn XX cTOpivys MporpaMyBaHHS CKJIA[HUX PO3PAXyHKiB TEPMOIIHA-
MIYHMX 3314 IBUIAKO BXOAWIIO Y MPAKTUKY B OaraThoxX KpaiHax cBiTy. Y Hall yac,
3aBJISIKM CTBOPEHHIO MiXKHAPOHOIO KOMAaH/010 (DaxiBIliB — MaTeMaTHUKIiB, XiMiKiB,
reosioris (cepest sikux 1 ykpaincbki Bueni) nmporpamu GEM-Selector (http://gems.
web.psi.ch/), a Takosk 3aBISIKH IOCTYITHOCTI TIEPCOHATIBHIX KOMITTOTEPIB, Y IaHOMY
JIOCJTI/PKEHHI BUKOPUCTaHA MOYKJIMBICTD TIPOBECTH PO3PAXyHKU PiBHOBAKHOTO Xi-
MIYHOTO CTaHy MiHepaJbHUX BOJI 3 Ii/[BUIIEHOIO MiHepaisalli€ro.

MopenmoBaHHST — 1€ METOJI IOCIiIZKEHHS SIBUIIT 1 TTPOIIECIB, 10 TPYHTYETHCS HA
3aMiHi KOHKPETHOTO 00’€KTa J0CiKeHb (OPUTiHALY ) THIIUM, TOMIOHUM JI0 HBOTO
(Momenio).
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Y paniii poboTi MU MOAETIOEMO XiMiuHull CKAA0 MiHEPaJbHOI BOAU 3 HACTYII-
HUM pospaxyHKoM y rporpami GEM-Selector v3.2. Tlicsist po3paxyHKy OTPUMYEMO
OLIbII TOBHIIA, PO3TOPHYTUI XIMIUHMI CKJIa MOAE/I MiHepaIbHOI BOH, KW 3Ti/1-
HO TEOPETUIHIM BUKJIAKAM XiMiYHOI TEPMOAMHAMIKU OCTAaTHHO BiPHO XapaKTepu-
3y€ XIMITHUT CKJIaJ] BUXiTHOI MiHEPAJTbHOI BOJIN.

bBinmprmicts mporpam, siki BUKOPUCTOBYIOTH 77T BUPITIEHHS TaKUX 32149 CKIIA1a-
TOTBCS 3 MATPUTID IMITAIIIHHNAX PIBHSAHD A KOXKXHOI KOHCTAHTH PIBHOBATH Ta PIAY
PiBHSIHB GalaHCy MACH, ILIIOC aJIFOPUTM PO3B’A3aHHs PIBHAHD METOAOM iTepailiil.
ITporpama GEM-Selector v3.2. ckiiagena Takum caMe 4uHOM.

TepMmouHamMivyHe MOJIETIOBAHHS MiHEPAJIbHOI BOIU TTOTPEOYE TaKKUX JAHUX Ta JIii:
1) Heobxiguuii BaoBril XiMiYHUI CKJIaji MiHEpPaJIbHOI BOJM — Taki jaHi Oy B3si-

Ti i3 BIIMIOBIIHKX 3BiTiB TiIPOTeOJIOTTYHUX OpraHisalliil, SKi MPOBOANJIN MOIIYK,

PO3BIZIKY Ta Mi/[PAXyHOK 3a1aciB Ha POIOBUINAX MiHEPATBHUX BO;

2) Ckiala€ThCs TEPETiK He3aNeHCHUX KOMNOHEHMI8 BaJOBOTO XIMIYHOTO CKJIAILY
MiHepasbHOI Bozin. Hampukiaa: Mu MaeMo y XiMiYHOMY CKJIaJIi BOJIU 3Ti/THO Jia-
6oparopuux ganux (mr/am*): xtHCO, , ySO >, zCl', aCa,’, bMg,", cNa™. 1le 03-
Hauae, 1110 y TporpaMy MU ITOBUHHI 3aHecTn Taki He3asneskHi komnonenTn: H, C,
0, S, Cl, Ca, Mg, Na;

3) Hacrynnuii erann — nepesipka 6a3y TePMOAMHAMIYHUX JAHUX, IO JAOAAECTHCS 10
TIPOTPaMU, Ha HASBHICTD YCiX 3a/IEKHUX KOMTIOHEHTIB — CITOJTYK, IO MOYKHO CKJIac-
TH 3 TaKUX He3aleKHuX KommonenTiB. Hanmpuxias (3 yacTiHy HaBeleHUX BUIIE):
OH-, CH,, HS", HLS, NaCl, Na,SO,,NaHCO,, NaHSO,", Na,CO, i r.1. - yci Mox-
JIUBI TIOE/THAHHS, SIKi PEAJTbHO iCHYIOTh SIK CHIOJTYKH (10HU, PEYOBUHM );

4) Tepmomnnamivyta 6a3a IEPEBIPSIETLCS HA HASIBHICTD TEPMOAUHAMIYHUX JaHUX
IO/I0 YCIX MOJKJIMBUX MIOE/IHAHB; TIOTIOBHSETHCs 6a3a, SIKIIO € TaKa HeOOXIAHICTh
Ta MOKJIUBICTD;

5) HeobxiaHo mepenbaurTi, Mo CIOMYKH MOKYTh [epeOyBaTH Y TBEPAOMY, PiIKO-
My Ta Ta30BOMY CTaHi, i, mepeBipuT TepMOIMHAMIYHY 6a3y Ha HASIBHICTH YCiX
TPHOX (a3 MO0 3AJEKHUX KOMITOHEHTIB;

6) HacTtymnuii Kpok — IOTPUMAaHHS YMOBU €IeKTPOHEHTPATHHOCTI BXITHIX TaHUX
1epezl BBEICHHSIM JI0 TIPOTPaMHU, 110 J0CATAEThCs OaaHcoM Mac. PesyJibraTu Xi-
MIYHUX aHaJTi31B MiI3eMHUX BOJI, IK TIPABUJIO, He TTOBHICTIO BIATIOBIZATIOTH BUMO-
raM 10 BXiTHUX JaHUX /IS TePMOIUHAMIYHIX PO3PAXYHKIB, IKi 3/111ICHIOIOTHCS
KOMIIbIOTEPHUMH TIporpaMaMi. BoHu moBurHi OyTi tiepepobJieHi i 1001paribo-
BaHi, 1[0 € CAMOCTIIHOIO, 1HO/Ii ZI0BOJIi CKJIa/{HOIO 3a/1a4elo;

7) 3’sacoBytoTh (hopmyty it oNryKy KoedillieHTiB ak THBHOCTI. B lanomy Buma-
Ky OyJi0 BuOpate cepest 3arporionoBatux mporpamoio GEMs-Selector piBHsimHst
Jlesica sk HAUOLIBII BIANOBIZHE Y JAHOMY Jlialla30Hi I0HHOT CUJIH.
Memodonoziuioio nideanunoro Mooeno6anHs Zi0pozeoxiMiunux S6ULLY, Ha THICTaBi Me-

TOJIIB TEPMOIMHAMIKY € MOJIOKEHHSI TIPO ICHYBAHHSI 4ACMKO6UX 300 JOKAIWHUX PIBHO-

Bar y riZIpoxXimMivHii crcTeMi. IMOBIpHICTD iCHYBaHHS YaCTKOBHX i JIOKAJTBHUX PIBHOBAr

HEOHAKOBA Y 20MOZEHHUX TA 2emepozeHHUX TIIPOTeoXiMiTHNX crcteMax. [IIBuakocTi

PEaKIIiil y epIIX CUCTeMaX HACTIMBKY BEJIHKI, 10 CUCTEMH MOXKYTD PeJIAKCYBATH 10

XiMIYHO PIBHOBA)KHOTO CTAHY ITPU 3MiHi 30BHIITHIX YMOB JIOBOJII TIBUIKO, iHOJI MUT-

TeBo. [lJIs1 IPUPOIHUX BOJL MOYKHA PO3IJIS/IATH /B TUIN cucTeM: 1) romoreHHi — i3

B3aEMOJIIEI0 MiZK PI3HUMM KOMIIOHEHTAMU BOJ[; 2) T€TEPOTeHHI — CUCTEMH TUILY «I10-
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PO/Ia-pPO3UNH», «ITOPOJIa-PO3UNH-TA3», «PO3UNH-TA3», «PO3UNH-PO3UNH» 1 T./I. Y TiJpo-
reoximil roMoreHHa cucTeMa — Iie Haifuacriiie MpUpPOAHIIA PO3UHH, 110 OYB (hi3sUUHO
Biipsanuii (mpoba Bojr) aGo MOLyMKH BiIOKPEMJICHUI BiJl FeTEPOTeHHOI CCTEMU, TII0
1IOTO MiCTUTb.

[Ipo6Ga Boxu — ue 20mozenna 2iopozeoximiuna cucmema, AIKa MBUAKO PEJAKCYE 10
cTaHy XiMi4HOI PIBHOBaru, 10 XapaKTepU3yeThCsl MiHiMasbHOIO eHeprieio i66ca.
Minimasbha enepris Ti66ca, siky o6paxoBye nporpama GEMs-Selector, dikcye Ha-
CTaHHs CTaHy PiBHOBAry y npobi MiHepaJbHOI BOJIH.

TounicTh y BU3Ha4Y€HHI XIMIYHOTO CKJIa/ly MiHEPAIbHUX BOJ OCOOJIMBO BasKJIMBa,
aJiKe crpaBa 6e31ocepeiibo CTOCYEThCS 310POB’st Jioantu. OpraHiam JIOAUHN Pe-
arye He IPOCTO HA BJIOBUI BMICT eJIeMEHTIB, IO /10 HbOTO HA/IXO/ATD, a Ha KOSKHY
pedoBuny 6esrocepeibo. HaBegeMo mpocTuii puKIIa; IPUITyCTUMO, IO 10 Opra-
Hi3My HaJXOIAThH JBi pedoButu (coui), siki MictsaTb nampiti — KyxouHa cijib (NaCl)
Ta ray6eposa ciib (Na,SO,). Hagits y aysxe maiiii kinbkocri (<1 r) i pedoBunu
JIIO/IMHA PO3ITI3HAE JlysKe MIBU/KO HA CMaK — COJIOHWH y KYXOHHIH COTi, 1 TIpKuif —
y riaybepoBiit. Ajie, i peakitisi opraHi3my Ha Iii COJIi MailKe POTHIJIEKHA: KyXOHHA
CiJTh 3/1aTHA BUKJIMKATY 3aTPUMKY BOJIU Y OPTaHi3Mi Ta BUKJIMKATH TTi/IBUIIIEHHS THC-
Ky, TJiaybepoBa Cijib — HaBIIAKHU, Ma€ IIPOHOCHY Ai10, a y BEJIMKIN KiJIbKOCTI 31aTHA
BUKJIMKATH 0OE3BOAHEHHS OPraHi3My.

306isbleHa TOYHICTh XIMIYHOIO CKJIa[y BOJM, SIKa JOCITAETHCS 3a JA0IOMOTO0
TEPMOANHAMIYHUX PO3PAXYHKIB (BU3HAYEHHS YCiX MPUCYTHIX PEUYOBUH, CIIOJNYK,
3’€/iHaHb, BIJIbHUX I0HIB y MiHepasibHiit aG0 ATHIN BOJI ), I03BOJISIE BUITH Ha HOBHIA
PiBEHb IeTaIbHOCTI aHATI3Y BIVIMBY XiMIYHUX CKJIQZIOBUX MiHepaJIbHOI BOAM Ha 3710~
POB’SI JTIOIUHU.

Y pesyabrati po3paxyHKy XiMidHOTO CKJIa/Ly MOjie/iel MiHEpaIbHUX BOJ METOIOM
XIMIYHUI CKJIaJ] MiHepaTbHUX BO/I: « Mupropozacbkoir, « CocaoBuii bip, «KysmpauK,
«Cepriiscbkay, «Crenancbka, «BpycHuipkas, «Kurpocbka, «Han0yskancbka. Bei
MOJIETTi TIPOUTILITN KOHMPOIb SKOCMI: B 33[]a4aX, /e 3aCTOCOBYIOThCS TIOBHI XiMidHI
aHaJi37, SKi BKIIOYAIOTD PO3YMHEHY BYTJIEKUCIIOTY, Y3TOMKEHICTh PO3PAaX0BAHOTO
pH 3 Bumipsinum y Meskax +0,1 pH xapaxrepusye 100py sKicTh TEOPETUYHOTO OITH-
Cy KUCJIOTHO-JTY;KHUX PIBHOBAr y CHCTEMI.

MinepasbHi BO/IN, B3STI /71T MOJIEJTIOBAHHS, TTPENCTABIISIOTH Pi3Hi TiZPOreoIoTiuHi
perionn Ykpaiuu (qiuB. pucyHok 1). Minepasbhi Bojm «Mupropojicbkay Ta «CocHoBuit
6ip» But0OyBatoThest y JIHITPOBCHKOMY apTe3iaHChbKOMY OGaceiiHi; pooBuUIle MiHEpPab-
Hoi Bo/i «CTernaHchbKay> 3HAXOAMTHCST HA 3aXiJIHOMY CXWJTi YKpaiHChKOro 1mnTa; basry-
YrHCBhKe pogoswiie (MiHepaibHa Bojia «Hanbysxanceka») — y Bosmno-ITogimbechroMmy
apresiancbroMy Oaceiini; Cepriisebke Ta Kysuibhuigpke pogosuiia — y IIpuaopHoMop-
CbKOMY apTesiaHcbkoMy Oaceiini; minepasibhi Bopu «BpycHuipka» ta «Kurpocbke
JeKepesio» — y BomHo-ITofiabebKoMy apTesiaHChbKoMy OaceiiHi, MPaKTHYHO Ha MEXKI 3
MeraperioHoM ckiaauactux Kaprar, MisepaibHi BOU BUIOOYBAIOTHCS 3 PISHUX V1N~
OUH, 3 PI3HUX BOJAOHOCHUX FOPUBOHTIB: « MUPropozichka» — ceHOMaH-HUKHBOKPEHI0-
BUii BOAOHOCHUI ropusoHT, rmbuta — 636,6 M; «CocrHoBuil 6ip» — BEPXHBOIOPCHKMIA
FOPU30HT, IMOWHA BCTaHOBJEHHsS (issrpoBasbHOi Kosonn — 1106,75-1206,3 M;
«KysiibHUK> — BepXHBOCAPMATCHKIN BOJOHOCHUI TOPU3OHT, TJIMOMHA BUAOOYBaHHS —
74,0-75,1 m; «CepriiBcbkay — HUKHbOCAPMATCHKUI ropusoHT, rimbuna 250,0 m; «Bpy-
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CHUIIbKa» — KOCIBChKa cBiTa Heoreny, rianouan — 119—154 m; «Crenanchka» — HoJichbKa
cepist BEPXHBOIO MPOTepo30io, rimbrHa — 582,0 M; «Hag0yskaHcbKa» — CAHTOHCHKUIT Ta
KaMIIAHCHKUIT sipycu (HEPO3UJIeHOBaH1 ) BepxXHboI Kpelim, rmubunu 14,0-28,0..115,0—
135,5 M; «Kurpochke jikepesio» — BUXIJL BIAKAIIB albOChKOTO SPYCy HUKHBOI Kpelm
Ha JIeHHY TIOBepXHIo, TmGrHa 0 M. MiHepasibHi BOM PiSHUX TiIPOreoJIOrYHIX Perio-
HiB BIJIPI3HSIOTHCST MK cO00I0 pisHIMHI HabopaMu MikpoesieMeHTiB (Tabu.1). YacriHa
MIKPOEJIEMEHTIB He MOKe MOKH 1110 OyTH oOpaxoBaHa Yyepes BiZICyTHICTb BiAOBIAHUX
JIaHUX y TepMorHamiuniil 6asi 1o nporpamu GEMs v3.2.

PospaxyHok piBHOBa)KHOTO CTaHy MojieJiell MiHepaJIbHUX BOJL I03BOJIUB BU3HA-
yuTH GIJIBII TIOBHUET IX XIMIYHUI CKJIajl, B IKOMY OKPIM 10HIB MaKpO- Ta MiKPOKOM-
IMOHEHTIB IPUCYTHI CMOJIYKH, YTBOPEHi HUMU, ra3u Ta MiHepasu (TBepi dhasn).
IMopisusuust pH Mozesneii MiHepasbHUX BOJI TSt iX po3paxyHKy ta pH npob miHe-
pasIbHUX BOJ 1T0Ka3aJIo, 110 Bumipu pH y saboparopuux ymoBax (HajaHi y 3BiTax)
paKkTUIHO BiNIOBIIAIOTH /IeTa30BaHOMY CKJIaay Bomau. Lleit hakT miaTBepKye Teo-
PETHYHI HOIOKEHHS 100 IBUIKOI Aerasaiiii y npoOi BoAM, BUILYYEHOI 3 IIPUPOJ-
HOTO CepeIoBHIIA.

B pesyubraTi KOMITBIOTEPHOTO PO3PAXYHKY B PO3TIITHYTHX MOJIEJISIX MiHEPaJIb-

HUX BoJI OyJ10 3HalAeH0 10 99 KOMIIOHEHTIB XiMIYHOTO CKJIa/Ly. 3 METOIO OTPUMATU
YiTKe YSBJIEHHS IPO Te, 10 COO0I0 ABJSE 1ell «HOBUM» OLIbII MOBHUHA XiMiUHMI
CKJIaJl, Ha [I0YaTKy BCi BUsIBJIEH] XiMiuHi CIIo/IyKu GyJIu MOALIEHH Ha TPU BEJIUKI IPY-
mu (puc. 2): 1) ocnoBni (Makpo-) ionu; 2) inmi dopmu; 3) tBepai dazu. Bigomum
€ akr, 1o XiMiuHi esleMeHTH MOXKYTh MIirpyBaTH y (hopMi cyclieHsii, KoJIoiHiii Ta
posunHeHiii ¢opMax, siKi BHU3HAUa-
I0ThCSI PO3MIPOM YaCTUHOK. B 11bOMY 1w popmu
CEHCI KOJIOI/THI YaCTUHKH € TTPOMizK-
HOIO (hOPMOIO MiK KPHUCTaJiUHUM
CTAaHOM PEYOBHMH Ta ICTHHHUM PO3-
yuHOM. AJie, mosBa rpynu <« TBepzai
(basum» Bee & GaraTbOM 3/1a€THCS N~
MOCHh HE3BUYANHWM ITPU BXKE CTAJIO-
My YSBJICHHI TIPO Te, TKIM TIOBIHEH OCHOBHi iOHK
OyTu XiMIYHWMIT CKJIaj [PUPOAHOI
Boau. IIporpama Gem-Selector Bu-
JIa€ Pe3yJIbTaT PO3PAXyHKY CTaHy
ITOBHOI XiMiYHOI piBHOBaru MiHepayibHOI BOJH, SIKAI XapaKTepi3yeThCs MiHIMyMOM
eneprii ['i66ca, i HacTae yepes AeIKHil yac, SKUH TEOPETUYHO MOKHA BUSHAUMTH 32
JIOTIOMOTOI0 KiHETUYHUX METO/IiB, 1110 € OKpeMoto 3a/1aueto. OTiKe, Micss HacTaHHS
XiMIYHOI PIBHOBAaru y MiHepasbHIH BOJIi yTBOPIOIOTHCS MiHepasin (TBepii ¢asn),
TOOTO YACTUHKM 3 HaliMeHIIoI0 eneprieio [i66ca. Ile o3Hauae, 110 pe4OBUHI 3HAXO-
JATHC y KpUcTamiuHoMy crami. ToOTo, KO CIIMPATHUCh TLILKK Ha IIPOrPaMYy, MOK-
Ha TOBOPUTH TIPO Te, 10 MIHEPAJIN 3HAXOATHCS Y BUIJISL CycleHsii. Aje, SKIIo
CIIUPATHCH HA PE3YJIBTATH JTA0OPATOPHUX JOCITIIKEHD XIMIYHOTO CKJIAJTy MiHEPAb-
HUX BOJI, SKi JIATJIA B OCHOBY MO/IeJIEi, TO HAIIPOIITYETHCS BUCHOBOK, 110 YACTHHKH
MITpyIOTh Y KOJIOi/IHIN (hopMmi. | TisibKU 3ro/10M, 3 HACTAHHSIM OCTATOYHOI PiBHOBArH,
BizOYBaIOTBCSI TIPOIIECH KOATyJISAIT, PO3MIpH YacTUHOK 301birytoThest. Ile 3romom,
BOHU YTBOPATH 0CaJl 3 KpUCTATIaMH MiHepaJIiB.

Teepai dazun

Puc. 2. [lepuuii po3nodin ompumanux pesyiomamis
Ha npuxiadi minepanvnoi 600u «Hadbyxcancorkas
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PesysibraTii TepMOJAMHAMIYHOTO PO3PAXyHKY MOKA3aJId, M0 32 BMICTOM MiKpo-

€JIEeMEeHTIB JIOCJIi/IKeH1 MiHepaJIbHi BOJIM € HACMYEHUMU Bi/IHOCHO JIESIKUX MiHepaJib-
Hux (as. BecraHoBIeHO, 110 B yCiX BoaX IPUCYTHIN KBapIl. 3a BMICTOM 3aJTi3a BOIN
HacW4eHi BiZIHOCHO TIPUTY Ta TETUTY: B AESIKUX MiHEPAJIbHUX BOJAAX OHOTO THITY
YTBOPIOIOThCST 001IBI (hasu, B iestkiux — abo miput, abo reTut. 3a BMICTOM MaHTaHy
JesIKi MiHepasibHi BoaM HacwdeHi BigHocHO mipososuty («CocHosuii 6ip», «Ku-
TPOChKe JiKepesio») abo pogoxposutry («Cremnancbka), abo MaHTaHy He J0CTaT-
HbO 151 yTBOperts TBepaoi dasu («Cepriisebkar, «Haubyskancbkas ). YTBopeHHst
PI3HUX MiHEpPaJIiB OHOIO i TOTO 3K MiKpoereMeHTy (HalpUKJIa/, ipuTy abo reTuTy,
HipoJIIo3UTy ab0 POLOXPO3UTY ), TOBOPUTH HACAMIIEPE]L TIPO Te, IO OKMCHO-BiIHOBHI
YMOBHU MiHepaJbHUX BOJ] OJJHOTO MUPTOPO/ICHKOTO TUITY He ofiHaKoBi. Lle goBouti o-
Ka30BO, TOMY IIIO JIAJIEKO He BCi TPUJIaIN BUMipPIOBAHHS JIOCSTAIOTh TAKOI TOYHOCTH.
KpiM TOTO, yTOUHEHHSI OKUCHO-BITHOBHUX YMOB MOsKe OYTU OCHOBOIO JIJIsI IOSICHEH-
He pisHUI y hopMyBaHHi iX 6aIbHEONOTTYHIX BIACTHBOCTEN.
[losomiT — erHA MiHepasbHa (a3a, B yTBOPEHHI SKOi He TPUIMAIOTh yYacTh MiKpPO-
eseMeHTH. MiHepasbHi BOIM MUPTrOPOJICHKOTO Thity J[HIMPOBCHKOTO apTe3iaHChKO-
ro GaceiiHy BIIPI3HSAIOTHCS THM, IO B HUX He YTBOPIOETHCS 10J0MIT. B aHamoriuamx
BOJIaX IHIIKX apTe3iaHcbKUX OacelHiB BiIMIUEHO yTBOPEHHS JOJIOMITY.

Hactymuuit posnozis rpymm «Iummi ¢popmus (3 puc. 2) mokazaHuii Ha TPUKIATI
MiHepasibHOI Bosi « Mupropozicbkas (puc. 3). Y rpyny «luii opmus yBiiinum yci
XIMIYHI CHOJIYKH, SIKI HeE BiHO-
CATBCA JI0 IBOX IHIMTUX TPYII (0C-
HOBHI i0HU Ta TBepi dhas3n).

Busssieno, mo y Bcix mine-
pasbHUX BOJIAX, [ JabopaTopHi
aHai3u BUSBUIM OOp, BiH 3Ha-
xXonuThes y opmi ofHi€l cmo-
Jyk — GOpHOI Kucaotu. IHrmi
MiKpOEJTEMEHTH: 3a/1i30, MaHTaH,
KpPeMHiif, CTPOHINH i T.JI. yTBO-
puIM pisHOMaHITHI posumumi i Puc.3 Posnodin epynu «Inwi dpopmus (3 puc.2)
HEPO3UYMHHI CroTyku 3 GaraTbma
ionamu. Tomy KoHIleHTpallist 60p-
HOI KUCJIOTU Y IEIKUX MiHepasb-
HUX BOJIaX MOXKe IepeBUILyBaTH
KOHIIEHTPAIlii CIIOJIYK, YTBOPEHNX
OCHOBHMMH (MaKpo-) ioHamMH. A B
MiHepaJIbHIN Bosi «bpycHuIbKa»
(puc. 4) mepeBHIIy€ HaBITh KOH-
reHTpariii ioHiB Kagpiito (Ca?"), 50,7
marnito (Mg?") Ta geskux inmunx €O,
CIIOJIyK, YTBOPEHUX OCHOBHUMH  B(OH),°
ionavm (manpuknan, NaHCO,’, ™ NaHco.?
NaCl°). Taka cuTyauiss ckiaja- Ca*?
€TBCS TOMY, IO KaJsbllii Ta Mar- Puc.4 Mineparvna eoda «bpycnuvupkas. Iepwi 11
Hilf 3 TOYATKOBOTO (BAJIOBOTO) peuosuH, KOHUCHMPALis SKUX Haloibua

MiHepanbHa Boaa «MupropoacbKa»
IHwWi popmn P )
O34YNHEHI

MiKpOKOMMOHEHTHi
dopmmn

dopmmn

®opmu, yTBOPEHi OCHOBHUMM iOHamMK1

Cr

Lonomit

NaCl°

Mg+2
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XiMIYHOTO aHali3y MiHepaJabHOI Bo[u «BpycHUIbKa» yTBOPUIN HAararo iHIINX CII0-
JIyK — MoJleKyiapHuX Ta ionnux (nanpukiaax: CaHCO,*, CaF*, CaHSiO,", CaSO,,
MgSO,°, MgCl*iT. ).

Koskra 3 BOZ OIHOTO «MUPTOPOACHKOTO» THITY 3aBSKW YTBOPEHHIO B TIEPITy
yepry pisHux Mminepanis (TBepaux (as), KOMILIEKCHUX 10OHIB Ta CHOJYK HabyBae
OLIbIIOT THAMBIZYAJIbHOCTI, 1O A€ 3MOTY YiTKO iX Kj1acudiKyBaTH, i, 10 BasKIUBO,
mudeperiiroBaTy 3a 6aJIbHEOJOTTUHUM IPU3HAYEHHSIM.

Oco6smB0 1106pe T1e BUIIHO, SIKIIO MOAUBUTHACH HA CKJIA BOJ[ MUPTOPOJCHKOTO
TUIy, BUpaskeHuit hopmyJion KypsioBa, sik 1ie IPUIHATO B yCTaJIEHil IiIporeoJioriy-
HIill MPAKTHIL, i MOCAYKUI0 0cHOBOIO st « Kimacudikartii...» (2003 p.). Hanpukia,
y MiHepaJIbHill Boji Mupropojcbkoro tuity «Crerancbkas (1), yTBOPIOEThCS TBep/ia
(haza mosromity, B MiHepasibHill Boji « Mupropozcbkas (2) — 10JI0MiT He YTBOPIOETh-
cs1, X0ua X Ba’KKO BiJIPI3HUTH O/IHY BiJl iHIIIOI 32 (hopMyJIaMHu:

CI80 HCO, 14 -1
Bahtbutecioct Rl - «Crenancbka»
2% Na 90Cas M-
. CI84HCO;11-12 (2) — «Mupropozcbkas
2 (Na+K)95

Y muceprartii 0XapaKTepr30BaHO YCi MiKpOeJIeMEHTH, SIKi YBIHIILIIN 10 PO3PaXyHKY.
Jlo 1boro vacy daxisiii, siki 3aiiMaIOThCST PI3HUMU 33Ia4aMU, TIOB I3aHUMU 3 MiHe-
pPaTbHIMU BOJIAMH, 3aCTOCOBYIOTH TaKi TEPMIiHU SK «MiKPOEJIECMEHTH», «<MiKPOKOM-
MOHEHTU», «CIeru(iuHi KOMIOHEHTH», «Bi0JOTYHO aKTUBHI KOMIIOHEHTH» TIPaK-
TUYHO SIK CMHOHIMU. YiTKOTO HAyKOBOTO BU3HAYEHHS BOHU HE MAIOTbh.

Ha 0cHOBI 11bOTO JOCJTI/IKEHHS] MU MOKEMO GLIBIIT YiTKO BUSHAYUTH TaKi MOHSTTSE:

<«MiKpoeJIeMeHT» — y XIMIYHOMY CKJIa/li TPUPOAHOI 30KpeMa MiHepaJbHOI BOJU
CKJIaJIOBAa — TIOOJMHOKKMIA XIMIUHUI eJleMeHT, TiepeBakHO B ioHHii (opmi, GlabIi
BJIACTUBII JIJIsI yCix npupoanux Boj (Hanpukiazn, Bro, I1) Fe?', S* i T.x1.), i sakuii ne
BXOJIMTb JI0 CKJIaJly OCHOBHUX (MaKpO-) KOMIOHEHTIB (200 MaKPOEJEMEHTIB, IKUMU
BJIACHE € OCHOBHI KaTiOHM );

«MIKPOKOMIIOHEHT» — CKJIaAHUi (KOMIUIEKCHUI) i0H abo croJiyKa, 10 yTBO-
PUJINCh Ha OCHOBI Mikpoenementy (nanpukian, FeSO,*, SiO,?, MnF*, B(OH),’
TOTITO0); TEPMIH «MIKPOKOMTIOHEHT» MOXKe MATH Ha yBa3i i «MiKpOeseMeHT», SIKITO
TEKCT MOBIIOMJIEHHS Ma€ 3araJibHU XapaKTep, ajie He HaBMaku (MiKpOeJIeMeHT He
MO:Ke 3aMiHUTH MiKPOKOMIIOHEHT);

AHaJIOTIYHIM YMHOM BiJIPIBHSIOTHCST «MaKPOEJIEMEHT» i «MAaKPOKOMIIOHEHT».
TIonu cysbdary Ta rigpokapboHaTy BiIHOCATHCS 10 MAKPOKOMIIOHEHTIB, KATIOHN Ta
iOH XJIOPY — /10 MaKpoeJieMeHTiB. € Iiie ojiHe BU3HAUEHHSI /TSI MAKPO- eJIEMEHTIB Ta
KOMITOHEHTIB — «OCHOBHI i0HI».

«Cnerudiuti KOMIOHEHTH» Ta «GlOJIOMYHO aKTUBHI KOMIOHEHTU» — i€ IlH-
POKO BKMBaHi MOHATTS, SIKi He MAfOTh TIOKH 1le BUYEPITHOTO BU3HAYEHHS, 1 IOCUTh
JaCTO 3aCTOCOBYIOTHCSA Y TEKCTAX TOI0 MiHEPATBHUX BOJI. 3arajioM 1X BU3HAYAIOTh
K MIKPOAOMILIKH, IO CHPUATAMBO JI0Th Ha KUBUI opraism. Ile MoxyTb GyTH i
MiKPOEJIEeMEHTH, i MiKPOKOMITOHEHTH Ta IHIIT PEYOBUHU Y XIMIYHOMY CKJIa/li BOAH,
HaIPUKJIAJ OpTaHiuHa peyoBrHA. TOMY, BAKOPUCTOBYEMO X BiJITIOBITHO /IO CUTYAITii.

Y yerBepTOMY PO3ALI PO3TJSIHYTO MOMKJIMBOCTI 3aCTOCYBAaHHSI Cy4acHUX Ha-
npartioBatb IOIDX im. Apbysosa PAH 1110710 cuiibHO po36aBiieHUX PO3unHiB 6i0J10-
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IYHO aKTUBHUX PEYOBUH Ta JIOCBi/ly TOMeonaTii 10 iHTepIpeTaliii BeJIMKOo1 KiJIbKOCT1
€JIEMEHTIB XIMIYHOTI'0 CKJIa/y, Kl OTPMMaHi B pe3yJisTaTi Po3paxyHKiB PIBHOBAKHUX
CTaHIB MojlesTeli MiHepaJbHUX Boj. HaBe/ieHO BifloMOCTi 1PO JOCIiPKEHHS JIiKa-
PiB-TOMEOTATIB MO0 CXOKOCTI il TOMEOTIATUIHNX JIiKiB Ta MiHEpaTbHUX BOJ, SKi
MAIOTh TIO/IOH] PEYOBUHM Yy cBOEMY Ximiunomy ckiai. Ha ocHoBi anasmisy mocui-
mkenb (IHcTUTyTY iM. ApOy30Ba Ta MOCIHITHUKIB-TOMEONATIB) MOKA3aHO CITLJIb-
Hi pucHu 3 mpoiiecaMu (hopMyBaHHS MiHEPATHHUX BOJ, iX XIMIYHUX Ta (Di3UIHUX
BJIACTUBOCTEHI.

Cepel OTPUMAHUX JIAHUX PO3PAXYHKIB PIBHOBAKHUX CTAHIB MOJIEJIEIl MiHEPAJIBHIX
BO/I 3 ITIBUIIEHOIO MiHEPaIi3allicro 3Hal/IeHi aHAIOTH TOMEONIATHYHIM JiikaM (Tabt. 2).

Tabnuys 2. Jlesxi comeonamuuni 1Ky ma ix ananozi, 3uaioemi y Mineparsiux 600ax Mupzo-
POOCHKO20 Ma CYAbPammuozo munie

Ne a/n Hassa gggﬁgg:;;lworo Crknag, ;SZ:?;:::;NHOFO [xepeno Binomocten MiH(%%:FEE%I%);JaX
Magnesium muriaticum MgCl,-6H,0 (KerT, 2006) Mg*, CI
Manganum sulphuricum MnSO, +4H,0 MnSO,°

Mangaggmgr);"y datum MnO, Miponio3nt
Magnesium carbonicum (MgCOQ,), * Mg(OH), x 3H,0 MgCO, , MgOH*
Magnesium sulphuricum MgSO, - 7H,0 MgSO,°

Bromium Br Br
Natrum sulphuricum Na, SO, NaSO,
Fluoricum acidum HFO HF°, HF,,_
lodium | I
0 Kali sulphuricum K,SO, KSO,
Magnesia carbonica (MgCOQ,), * Mg(OH), x 3H,0 MgCO,?, MgOH"*
12 Sulphuricum acidum H,S0, HSO, ,SO,?
13 Manganum carbonicum MnCO, [http://homeopat-sam.com/] MnCO,°
14 Lithium sulphuricum Li,SO, [http://www.polykhrest.od.ua/] LiSO4-
15 Strontiana carbonica SrCO, (dappuHrToH, 1992) SrCO,°
16 Calcarea fluorica CaF, (KeHT, 2006) ®niooput, CaF*
17 Calcarea carbonica CaCO3 Kanbuur, CaC03°
18 Kali cyanatum KCN [http://homeopat-sam.com/] K*, CN-
19 Acidum hydrocyanicum HCN (PappuHrToH, 1992) H*, CN-
20 Ferrum metallicum Fe Fe,', Fe,"
Natrium chloratum NaCl NaCl°

Bysnn migpaxoBani 1031 pedoBUHM (HA TPUKJIAl XJIOPUIHOI HATPIEBOI BOAM
«Mmupropozicbkas ), sIKi OTPUMYE OJTHOPA30BO TAIIEHT, SIKill JIKYETbCS MiHEpasIb-
Hot Bojoto, Ta 103u NaCl npu sikyBaHHi romeonaTuuHuM mpenapatoM Natrium
chloratum.

JloaaTKkoBO 3p06JI€HO TEPMOIMHAMIYHE MOIEIOBAHHS Ta PO3PAXyHOK PiBHOBAK-
HOTO CTaHy roMeonaTuaHoTo mpenapary Natrium chloratum niepiioro gecsiTHHHOTO
possenennst (D1). B orpumanomMy pesysbrarti 3Hax0uThest MosieKyasipanit NaOH?
y KOHIIeHTpallii syske GJM3bKiii /10 Takol B MiHepasibHiil Bogi «Mupropojcbkas» (pis-
nuts ckaagae 2,498E-07 r). 3pobiieHo NPUITYIIEeHHS, O MOAIGHMIA JiKyBaIbHIH
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eeKT MiHEPAJIbHOI BO/IM 1 TOMEONATUYHOTO ITPerapaTy MoKe 3aJIeKUTH 1 BiJ| IIbOTO
IHIPEIIENTY, CIMPAIOYUCH Ha Te, 1110 TEPMOMHAMIUHI PO3PAaXyHKH XIMIYHOIO CKJIaLy
TOMEOTIATUIHIX JIiKiB TAKOX ITIe HIKOJIM He TPOBOJIVIINIC.

3BEPHYTO yBary Ha Te, 110 TOMEOTIATHYHI JIIKU TOTYIOThCST 3 TPUPOTHUX MiHepasIb-
HUX PEUOBUH, SIKI 3aBK/M MAIOTh JIOMIIITKH, SIKI MOXKYTb CJIYTYBAaTH aHAJIOTOM MiKpO-
KOMITOHEHTaM Y MiHepaJIbHIX BoslaX. KOHIIEHTpaIliitHNii BMiCT MiIKDOKOMIIOHEHTIB, 1X
PISHOMAHITHUX CIIOAYK B MIHEPAJILHUX BO/IAX 3 TABUIIECHOIO MiHEPAJI3aIli€eo mpaK-
THYHO aHAJIOTTYHUI TOMEOIIATHYHUM PO3BEJEHHAM CX0KUX JKiB (Tabu. 2). e Mmosxke
03HAYaTH, 1110 MIKPOKOMIIOHEHTH BiIiIPAIOTh O1JIbII BasKJIMBY POJIb, UMM 11€ BBAKAJIOCH,
y JIKYBaHHI He TiJIbKU MiHepaJIbHUMM BOJIAMU 3 ITi/IBUIIEHOIO MiHepasti3alfieio, aje i
TOMEOTIATHYHUMHU JTIKAMH.

Hemonasni gocimkernnst (2011-2015 poku) mosemiHky 6i0JI0TIYHO aKTUBHUX
PEUOBMH Y CUJIBHO PO30aBJIEHUX 00HUx Po3unHaX, iposeaeti I0iMDX im. ApOysosa
PAH, BusiBriim anomasibHi (hi3nKo-XiMIUHI BJaCTUBOCTI TakuX po3unHiB. Excrepn-
MEHTAJTbHI JOCTI/KEHHS KOMIIJIEKCY HAWBaKIUBIMTUX (Di3UKO-XiMIYHUX Tapame-
TpiB (eJIEKTPOIPOBIAHICTD, HOBEPXHEBUIA HATSIT, JI3€Ta-TIOTEHIIAN) CUIBHO PO30aB-
JIEHUX BOJHUX PO3UMHIB JECATKIB CITOMYK Pi3HOI XIMIUHOI IPUPON KOHIICHTPAITI
102—107% M? BusBUIIM, IO LPU NOCAIO06HOMY’ PO30ABICHH] PO3YMHIB PEYOBMH,
SKI TIPOSABJIAIOTH OIMOZAIBHICTD GIOJIOTIYHOI /i, 10 HAAHU3BKUX KOHIIEHTPALi, 11i
PO3YMHU JIEMOHCTPYIOTh aHOMAJIBHICTD BUIIE BKA3aHUX ITApaMeTPiB, SIKY HE MOKHA
BIJIHECTH /10 TOMUJIOK €KCIIEPUMEHTY.

ABTOpPU €KCIIEPUMEHTIB BUSIBIIIH, 1[0 Y PO3UMHAX MIPUOIIU3HO 75% YCiX pO3Iisi-
HYTUX PedoBUH (hOPMYIOThCS aCOIliaTH — CTPYKTYPOBaHi yTBOPEHHS PO3MipaMH JI0
JIEKIJIBKOX coTeHb HanoMmeTpiB. [IpoBe/ieHi ekcriepuMenT! CBiiYaTh PO BipPOTiHY
BRKJINBY POJIb MarHITHOTO TOJIsT 3eMJli Y Tiporieci (hopMyBaHHSI HaHOACOITiaTiB. Y
cepil eKCIIePUMEHTIB BUSIBUJIOCH, 11O JIJIs yTBOPEHHS HAHOACOIIATIB HEOOXi/IHI 30B-
HINIHI €JIeKTPOMarHiTHI TOJISI.

Brums MarsiTHOTO TO/IT 3eMJTi, 30BHINTHIX €JTeKTPOMArHiTHUX TIOJIB — BaykKJIU-
B (hakTop y mporiecax popMyBaHHS MiHEpaJbHUX BOJI. B TIporieci TpBaIoro pyxy y
Hazipax 3emuti, QITBTPYIOYNCDh Yepe3 TIOPH i KaHAJIN TIPCBKUX MOPi/T, MiHEPaTbHi BON
nocmynoéo HabyBaloTh CBOTO XIMIYHOTO CKJIaiy. SIK pesyJisrar — KOosKHa MiHepasibHa
BOJIa YHIKaJIbHA He TIIBKK 32 CBOIM XIMIYHIM CKJIaJIOM, a i HaOyBa€ YHIKaIbHIX (isny-
HUX BJIACTUBOCTEH. [cHYTOTh MiHepasIbHi BOIM, IMTUPOKO BIiZIOMY ITLTIONTY e(heKTHBHICTD
SIKUX MOJKHA IOSICHUTH TiJIBKY iX aHOMAJIBHUMU (DI3NYHUMHE BJIACTUBOCTSIMIL

Taki haxTit, IK BUHUKHEHHS] aHOMAJIBHUX BJIACTHBOCTEN CHJILHO PO30ABJIECHUX BOI-
HUX PO3YMHIB TIIBKH [IPH iX 70CH006HOMY PO30ABJICHHI, HEOOXIIHICT BIJIMBY MArHITHO-
TO 11011 3eMJTi Ji71s (hOPMYBAHHS AaHOMAIBHUX BJIACTBOCTE MAlOTh CITLIBHI PUCH 3 TTPO-
11eCOM IIPUTOTYBAHHS TOMEOTIATHYHUX JIiKiB (MOTEHIII0BAaHHSIM Ta THaMi3artieit ). Cxoski
puicH, (TTOCITIIOBHICTD (hOPMYBaHHST CKIIA/LY, IOCTIHNI BIUIMB MarHiTHOTO Ta €JIeKTpo-
MarHiTHYX TI0JIiB) MAIOTh i TTpotieck (hOPMYBaHHS XiIMIYHOTO CKITA/LY Ta (Pi3NIHIX BIACTH-
Bocreii miHepanbHIX Bog (Ilectomanos B.M., Tpunuep K.C., Knaccen B.J. tain.).

OTtxe, TIMOTE3N, SIKi MOSCHIOIOTH (DEHOMEH AaHOMATHHUX BJAACTUBOCTEN CUITHHO
PO36aBJIEHUX PO3YMHIB, MOKYTh OYTH 3aCTOCOBaHI 3a/lJIsl TOSICHEHD JIKYBaJIbHUX
BJIACTUBOCTEH Ta 0COOIMBOCTEN MiHEPAILHUX BOJI, @ TAKOK TOMEOTIATUYHUX JIKIB.

2Jlaruil dianason KOHUEHMpPAaUl GLACTUBULL K MIHEPAILHUM 600AM, MAK | 20 MEONAMUUHUM JUKAM.
*Tlocridosie possedenst xapaxmepiie Ois PU2OMyeanHst JIKI6 Y 20Meonamii.
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BHUCHOBKU

PosznoBciopkeHHs poI0BUII MiHEPAJILHUX BOJL 3 THIBUIIIEHOIO MiHepaJIi3alli€io Ha
HEBEJIMKUX TIMOMHAX B OCHOBHOMY TTOB’sI3aHe 3 HAIXOKEHHSIM B 30HU AKIMUBHOZO
ma 3naurozo 600000miny Bojl, chOPMOBAHNX Y HUZKHBLOMY T1APOAMHAMIYHOMY T10-
BepCi.

THTpPY3ist TakuX MiHEPAi30BAHUX BOJ B 30HU AKMUBHOZO 1 3HAUHOZ0 BOTOOOMIHY
TIOB’I3aHA 3 PISHUMU MPUYNHAMH, B OCHOBHOMY aHOMATTBHUMU JIJIST BUAIITIEHOTO Pa-
1iony. BinbIoro Mipoto, HATXOKEHHS TTOB I3aHi 3 PO3PUBHUME TEKTOHITHUMU TIO-
pymuientsivu. Cepesi aHOMaIbHUX (haKTOPIB (DOPMYBAHHST MiHEPAJIBHUX BOJ| MOXKHA
BIZIMITUTH HASIBHICTD COJISTHUX IITOKIB, JITOIOrO-(halfiaJIbHUX Ta TEKTOHIYHUX BIKOH,
SIKi 320€311e4YI0Th IIOCHIICHE BEPTUKAJIbHE BUCXI/IHE NePEeTiKaHHST HiJ3eMHIX BOJ,
Jocuipkeni MeTozioM MiHiMizattii eneprii [i06ca MiHepasIbHi BO/M O[HOTO TUITY Biji-
PIBHSIIOTBCST MizK COOOIO CKJIAZIOM CIIOJIYK, SIKi YTBOPIOIOTD SIK MiKPO-, TaK i Makpo-
esieMeHTH. XiMIYHUH CKJIal MiHEPaIbHUX BOJL «6e3 crieliidiuHIX KOMIIOHEHTIBY He
30BCIM Bi/INIOBiIa€ TM KJIacHUDiKaIiifHUM O3HAKaM, sIKi CTaJIH TTi/ICTABOIO BU/Ii/IEH-
HS IX B OKpeMY IPYIILY JIKYBaJbHUX BOJL, 1 1asiu 1if Ha3By. ToMy ITPOIIOHYETHCS 11i
MiHepaJTbHI BOIM HA3UBATH «MIHEPAIbHI BO/IN 3 TiIBUIIIEHOIO MIHEPAJIi3aIlieio.
3’sicyBaHHS XIMIYHOTO CKJIQIy MiHEPATbHUX BOJ 3 TABUIICHOIO MiHEPAJi3aIli€io
METOIAMW TePMOJIMTHAMIKY, BISIBUJIO, IO KOHIIEHTPAIlil TPUCYTHIX MiKpOeJIeMeH-
TiB MOJKHA TTOPIBHATH 3 KOHTIEHTPAITISIMI I0HHIX Ta MOJIEKYJIIPHIX (DOPM, yTBOpE-
HUX MaKpOeJIeMEHTaMM, a iHO 1 IePeBUTIY€ TaKi KOHTICHTPAITii.

3a BMiCTOM OLIBIIOCTI OC/IFKEHNX MIKPOEJIEMENTIB MiHEPAIbHI BOAU € HaCHJe-
HUMHU BiJIHOCHO JIETKUX MiHepaJIbHUX (ha3, BHACJI/IOK YOTO Y CKJIA/Ii BOJL yTBOPIO-
10ThCsI TBepIi a3yt — MiHepasin. BIins Ha 3710pOB’st MiKpOeTIeMeHTIB Ta MiKPOKOM-
TIOHEHTIB Yy MiHEPAJIbHUX BOJAX 3 IMIZBUIIEHOI0 MiHepasIi3alli€lo, HailiMOBIpHillle,
HEJIOOIiHEHUT.

3a TprCcyTHIMHA MIKpO- Ta MaKkpoeseMeHTaMu abo CIIOJyKaMH, sSIKi BOHH YTBOPIO-
10Th, € MOKJIMBICTD 1/IeHTH(IKYBATH Ti[POTEOJIOTIYHIIA PETiOH ITOXO/KEHHS MiHe-
pabHUX BOJI 3 TABUINEHOIO MiHepasizaiieo. [nenTudikartis 3a croaykamMu — 11ie
HOBA MOJKJIBICTD, STKA CTA€ JOCTYITHOIO 3aBASKN METOIAM TEPMOIMHAMIKI. 3BU-
YaiiHO 11e IPUILYLIEHHS TT0TPeOYE J0CTaTHBOI I0Ka30BOI GasH.

JIOLIIBHO /111 TI0AA/IBLIOrO aHA3Y GalbHEOIONUHOI il MiHepaIbHIX BOJ CKOPH-
CTaTUCh HATTPAITIOBAHHSIMHI TOMEOTIATI1 Ta 3BEePHYTH yBary Ha JOCTiKeHH [HCTH-
TyTy opraniunoi ta ¢izuunoi ximii PAH 11010 anomasnbinx hisnuHux BJIACTUBOC-
Tel CUJIbHO PO30ABIEHNX BOAHUX PO3UYMHIB OI0JIOTIYHO AKTUBHIX PEYOBUH.

CIHCOK OIIYBJIIKOBAHUX ITPAILb 3A TEMOIO JIMCEPTAIIIL

Knaccugpuxauus munepamiwvix 600 Yxpaurwvt: Monozpagis / 1lecronanos B.M., Heroga H.T,
Osunnnukosa H.B, HaGoka M.B., Mowuceesa H.IL, Cyneiimanos C.IL, Baunos I1B.,
Boobiiesa O.A., Bypiak T.O., Benukuii [, Kosasnsckast B.B., JTiorsiii LT, TTpokorios B.A. —
K.: Maxom, 2003. 121 c.

Dopmysanms minepanvrux 600 Yepainu: Monozpaghis / ecronanos B.M., Heroga H.M.,
Moiceesa H.IL., [Ipysxuna M.O., Cyxopebpuii A.O., Ouumenro LI, Tynsenko B.B.,
OsunnnikoBa H.b., Ycos B.1O., fcesuu ['I1. — K. : Hayk. /[ymka, 2009. 310 c.
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Illecmonanos B.M., Osuunnuxosa H.b. HoBas wmaccudukaims MUHEpPAJIbHBIX BOJ B
Yrpaune. Bicuuk dapmaxostorii ta apmariii, 2003. Ne 11. C. 25-34.
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1-3 mucromama 2017 p.): 36ipHuk Haykosux crareii — Xapkis: XHY im. B.H. Kapasuma,
2017. C. 147-153.

18. Illecmonanoe B.M., Osuinnikoéa H.B. Jlns 4oro nmoTpibeH TepMOAMHAMIYHUI aHami3
ximiuroro cknany Boau? // Pecypen npupoanux soa Kapnarcokoro periony / 36ipHuk
Hayk. crareit XVII MiskHapojiH. HayK.-1ipakT. KoHO., 24—25 tpaBHst 2018 p., M. JIbBiB.
C. 183-186.

19. Osuunnixoea H.B. Tepmomuuamika Ha ciy:x6i reoximii. Oryisi aHIJIOMOBHUX CTaTeil
// Tigporeosorist: Hayka, ocBiTa, npakTika / 36ipHUK Hayk. ctateii V HayK. KOH). 3
MizKHapO/IH. yuact., 1-3 ymcronana, Xapkis, 2018 p. C. 52—-55.

AHOTAIIA

Osuunnixosa H.b. MinepasibHi Bou 3 MiIBUIIEHOIO MiHepastizallieio (Po3oBCio-
JUKEHHS Ha TEPUTOPIl YKPAIHN Ta YTOTHEHHS iX XIMITHOTO CKIIAy METOIOM PiBHOBAK-
HOI XiMiYHOI TepMosimHamikm) — Pykoruc.

Jlucepranis Ha 37100y TTS HAYKOBOTO CTYIIEHs KaH1/1aTa reoJI0rNYHIX HayK 3a clie-
miasbaicTio 04.00.06 — Tixporeosiorist. [nerutyT reostoriuvnnx Hayk HAHY, Kuis, 2019.

B muceprartii oxapakTepr3o0BaHO PO3MOBCIOKCHHS MiHEPATbHUX BOJL 3 TTiABUIIIE-

HOIO MiHepaJtisattiero Ha TepuTtopii Ykpainu. Ha 11iii ocHOBI mo6yjoBaHa 1epiia Kapra
iX TommpenHs, sika yBitima 1o HartionansHoro ATnacy Yxpaiam.
B pob6orti 3pobsieH0 BUCHOBOK IIPO BifICTaBAHHS TPAAUIIN MPEACTABICHHS XiMIYHOTO
CKJIATy MiHEPATbHUX BOJL Bifl CYYACHUX MOKJIMBOCTEN BUSBJIEHHS iX OKJIAIHOTO Xi-
MIYHOTO CKJI/ly METOZIaMH PiBHOBAKHOI XiMiYHOI TEPMOJMHAMIKN. 3aIripOINOHOBAHO
METOIMKY MOJIESTIOBAHHS Ta PO3PAXYHKY XIMIYHOTO CKJIy MiHEPATbHUX BOJ 32 JI0-
nomoroto niporpamu GEM-Selector v.3.2. 3po6JieHo BUCHOBOK IIPO Te, 110 POJIb MiKPO-
KOMTIOHEHTIB Y CKJIafli MiHepaTbHUX BOJ, SIKi paHillie HA3UBAINUCH «MiHEPAIbHI BON
6e3 crierdivHnX KOMITOHEHTIB> HEIOOLiHEHa, 1 3aITPOIIOHOBAHO 3MIHUTH X HA3BY Ha
«MiHepaIbHi BON 3 TABUIIECHOTO MiHepastizaiti€io». BusBiieHo, mo pe3yIsraTti TepMo-
JIMHAMIYHOTO MOJIEJIIOBAHHSI HAIAIOTh MOJKJIUBICTD OLJIbIIT OOrPYHTOBAHO MTPU3HAYATH
MiHepaTbHi BOAU AU JIIKYBAaHHS HA OCHOBI YTOYHEHHS 1X XIMIYHOTO CKJIATY, 3aBISIKI
HOBHM MOJKJIMBOCTSIM iX JiFichepeHtIiartii Ta Kiacudikartii.

IToxkazana MOXIMBICTH iHTEpPIIpeTAlii JIKyBATbHUX BIACTUBOCTEH MiHEpPATbHUX
BOJI 3 ITIBUINIEHOIO MiHEPAI3aIEr0 32 AHAJIOTIEI0 3 GJIM3BKIMIE 32 CKJIAJIOM TOMEOTIA-
TUYIHUMU TIpeTiapaTaMim.

Ha ocHosi ananizy ekcriepumentis I0iDX im. Ap6ysoBa PAH 3 cusibHO posserie-
HYME BOAHUMHU PO3YUHAMU OI0JIONUHO aKTUBHIX PEYOBUH IIPOBEAEHA aHAJIOTS 3 [IPO-
1iecamy (hOpMyBaHHST MiHEPAJIbHUX BOJI Ta [TPUTOTYBAHHS TOMEOIATUYHKX ITPETIapaTiB.

Kimo4osi ¢jioBa: 6i0/10rUHO aKTUBHI KOMIIOHEHTH, FOMEOIIATUYHI [IPerapaTy, eHep-
rist [i66ca, MikpoesreMeHTH, MiKPOKOMITIOHEHTH, MiHEpaJIbHi BOJIM, MOJIETIOBAHHSI, PiB-
HOBa)KHA XiMiYHa TePMOAMHAMIKa, CUILHO PO30aBJIeH] PO3YMHM, creupiuHi KOMIIO-
HEHTH, XiMIYHUI aHaJIi3, XIMIYHUI CKJIAJL.

AHHOTANIUA

Osuunnuxosa H.b. MunepasibHbIe BOBI C TTOBBIIEHHON MUHepasm3almeit (pa-
CIpoCTpaHeHue Ha TEPPUTOPUU YKPAUHbBI M YTOUHEHME UX XUMUYECKOTO COCTaBa
METOJIOM PAaBHOBECHON XUMUYIECKON TePMOMHAMUKN ) — PyKOTHCE.
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JlvccepTaliisi Ha COMCKAHWE YYEHOW CTENEHN KAaHIUIATA TEOJOrMIeCKUX HAYK
o crnenuanbHoctu 04.00.06 — Twumporeosorusi. VITHCTUTYT TeOJOTMUECKUX HAYK
HAH VYxpaunsr, Kues, 2019.

B nuccepraryy oxapakTepusoBaHO PacipoCTpaHeHne MUHEPAJILHBIX BOJL C T10-
BBIIIEHHON MUHepau3alieil Ha TeppuTopun Ykpaunol. Ha ocHoBanuu 31oro mno-
cTpoeHa IepBasi KapTa UX pacipocTpaneHust, Boie/mas B Harronanbubiii ATyiac
YkpauHsbl.

B pabote cuenan BbIBOA 00 OTCTaBaHUM TPAAUIMN IPEACTABICHHUS XUMIYEC-
KOTO COCTaBa MUHEPATbHBIX BOJI OT COBPEMEHHBIX BO3MOKHOCTEN BbISIBJIEHUS X
MOAPOOHOI0 XUMUYECKOTO COCTaBa METOIAMI PABHOBECHOI XUMUYECKOI TEPMO/IH-
Hamuku. [Ipenmoskena MeTOMKA MOJIEIMPOBAHUS U PACUeTa XUMUYECKOTO COCTaBa
MUHEPAJIBHBIX BOJ ¢ 1oMolbio iporpammbl GEM-Selector v.3.2. Cresnan BbIBOAL 0
TOM, YTO POJIb MUKPOKOMITOHEHTOB B COCTaBe MUHEPAJILHBIX BOJI, paHee Ha3bIBae-
MbIX <«MUHEpaJIbHble BOAbI 6e3 Crenu(uueckux KOMIIOHEHTOB» HEA0OLEHEeHa, U
MIPE/IJIOKEHO UBMEHUTD MX Ha3BaHUe Ha «<MUHEPAJIbHbIE BOJIBI C TOBBIIIEHHON MITHE-
pasuzaiueity. BoisicHeHo, 4TO Pe3yJIbTaThl TEPMOJIUHAMIUYECKOTO MOJIETUPOBAHMS
JIEJIAI0T BO3MOKHBIM 60Jjiee 000CHOBAHO HazHAYaTh MUHEPAIbHBIE BObI IS Jieye-
HUS B CBS3H ¢ yTOYHEHUEM MX XMMUUYECKOIO COCTaBa, OJ1arofapsi HOBBIM BO3MOKHO-
CTAM UX T epeHITnang 1 KIacCUu(PUKAIII.

[TokasaHa BOBMOKHOCTb MHTEIIPETAIMH JIe4eOHbIX CBOMCTB MUHEPAIbHBIX BOJI C
HOBBIILIEHHOI MUHEPAIU3alyeil 10 aHAIOruU ¢ GJM3KUMU 110 COCTABY TOMEOIATH-
YECKUMHU TIPerapaTaMu.

Ha ocrose anasuza sxcriepumentoB TOu®X nm. Apbysosa PAH (2013-2015 rr)
C CHJIbHO pa3baBJIeHHBIMI BOJHBIME PACTBOPAMK OMOJIOTMYECKH aKTHBHBIX BEIIECTB
[IPOBEJIEHA aHAJIOTHS € TIporieccamu (POPMUPOBAHIST MUHEPAJIBHBIX BOJ U IIPUTOTOB-
JIEHUSI TOMEOTIATIECKUX [TPENapaToB.

Kitouesble ¢JioBa: GHOJIOTMYECKU AKTUBHBIE KOMIIOHEHTBI, TOMEONATHYECKUE
npenaparsl, sHeprust ITn66ca, MUKPO2JIEMEHTbI, MUKPOKOMIIOHEHTbI, MUHEPAJIbHbIE
BO/IbI, MOZIEIMPOBaHKE, PABHOBECHAS XMMUUYECKasd TEPMOJMHAMUKA, CUJIbHO Pa3baB-
JIEHHbBIE PACTBOPBI, clieliupuiecKre KOMIOHEHTbI, XUMUYECKUI aHATIN3, XUMUUEC-
KU COCTaB.

ANNOTATION

Ouvchynnikova N.B. Mineral waters with increased mineralization (distribution
in Ukraine and clarification of their chemical composition by the method of
equilibrium chemical thermodynamics) — Manuscript.

The dissertation for the degree of candidate of geological sciences, specialty
04.00.06 — Hydrogeology. Institute of Geological Sciences of the National Academy
of Sciences of Ukraine, Kiev, 2018.

Based on the new «Classification of Mineral Waters» (2003) and zoning of mineral
waters (2009), the distribution of mineral waters with increased mineralization
(outdated name: mineral waters without specific components) in Ukraine was
characterized. The first «Map of mineral waters without specific components of
Ukraine» was built, which was included in the National Atlas of Ukraine.

The distribution of mineral deposits with increased mineralization at shallow

23



depths is mainly due to the entry into «the zones of active and significant water
exchange» of the waters formed in the lower hydrodynamic floor.

The intrusion of mineralized waters into «zones of active and significant water
exchanges is due to various reasons, mostly anomalous for the selected area. Most
often, intrusion are associated with tectonic disturbances. Among the anomalous
factors that form the mineral waters, we can note the presence of salt stocks,
litho-facial and tectonic windows, which provide enhanced vertical ascending
groundwater flow.

Dissertation analyzes the tradition of representing the chemical composition of
mineral waters. It is concluded that these traditions are lagging behind the current
possibilities of detecting a more complete chemical composition of mineral waters
by the methods of equilibrium chemical thermodynamics using a computer program
of minimization of Gibbs energy (GEM-Selector v.3.2 [http://gems.web.psi.ch/]).
The algorithm of modeling and subsequent calculation of the chemical composition
of mineral waters using the program GEM-Selector v.3.2 is proposed. The analysis
and interpretation of the obtained results concerning the more complete chemical
composition of drinking mineral waters with increased mineralization are given.
Theinvestigation ofthe chemical composition of mineral waters of high mineralization
by thermodynamic methods revealed that the concentration content of trace
elements can be compared with the content of ionic and molecular compounds
formed by macro-elements, and sometimes exceeds their concentrations.

The mineral waters of the same type studied by the Gibbs energy minimization
method differ in the composition of compounds that form both micro- and
macro-elements. The chemical composition of mineral waters «without specific
components» does not quite correspond to those classification features that became
the basis for their allocation to a separate group of therapeutic waters, and gave it
its name. Therefore, it is proposed to call these mineral waters «mineral waters with
increased mineralization».

According to the content of most of the trace elements studied, mineral waters

are saturated in relation to certain mineral phases, which lead to the formation of
solid phases — minerals in the water. The health effects of micro-components in
mineral waters of high mineralization are probably underestimated.
Among the resulting ion and molecular forms of the refined chemical composition of
mineral waters, there are analogues to some homeopathic medicines and their drug
concentrations. The possibility of interpreting the healing properties of mineral
waters with increased mineralization is shown by analogy with homeopathic
preparations of similar composition.

Based on the analysis of experiments of the Arbuzov Institute of Organic
Chemistry and Physical Chemistry of the Russian Academy of Sciences with highly
diluted aqueous solutions of biologically active substances and the conclusions of
these experiments, an analogy is made with the processes of formation of mineral
waters and the preparation of homeopathic remedies.

Key words: biologically active components, chemical analysis, chemical
composition, equilibrium chemical thermodynamics, Gibbs energy, highly diluted
solutions, homeopathic preparations, trace elements, microcomponents, mineral
waters, modeling, specific components.
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