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BMNanB NPUPOAHUX ENEKTPUHHUX CTPYMIB | MIKPOTEOAUHAMIYHUX NMPOLIECIB HA
JIITOrHE3 NOKPUBHUX BIAKJ/IAAIB

M. V. Bublias, V. M. Bublias

IMPACT OF NATURAL ELECTRIC CURRENTS AND MICRO-GEODYNAMIC PROCESSES ON THE
LITHOGENESIS OF COVERING DEPOSITS

Po3rngaHyTi nUTaHHA BNIMBY MiKpOreoAnHamivyHWX i eneKTporeoanHamivHMX NPoLeciB Ha NiToreHe3 NOKPMBHMX BiaknagiB. 3a
pesynbrataMu eKcnepuMeHTanbHUX JOCIAKEHb By BCTAHOBNEHI 0COGNMBOCTI BMMBY NPUPOAHNUX ENEKTPUYHUX CTPYMIB Ha
reoxiMivyHi NpouecH i reHeTUYHUIM 3B’A30K MiXK XapaKTEPOM 3MiH eNeKTPUYHUX CTPYMIB MO PO3Pi3y 3 NITONONIYHUMU FTOPUSOH-
TaMu 30HU aepallii.

Knto4oBi cnoBa: eneKkTporeognMHamMika, MikporeoguHamivyHi 30HM, 30Ha aepaliii, NiToreHe3uc, HOBOYTBOPEHHS, €N1EKTPONI3.

PaccmoTpeHbl BOMPOChI BIMAHUA MUKPOreOANHaAMUYECKUX U SNEKTPOre0NHAMMUYECKMUX MPOLLECCOB Ha JIMTOreHe3 NOoKPOBHbIX
OTNOXeHWW. Mo pesynbtataM 3KCNepUMeEHTabHbIX UCCNef0BaHUI OblIM YyCTaHOB/IEHBI OCOBEHHOCTU BAUAHWUS NMPUPOLHbIX
ANIEKTPUYECKNX TOKOB Ha reoXuMnu4ecKue rnpoLecchbl 1 reHeTnyecKasa CBA3b MeXAy XapaKTepoM USMEHEHUA ANTEKTPUHECKNX
TOKOB MO pa3pesy C INTOIONMYECKUMUN TOPU30OHTaMKU 30HbI a3paLnu.

KntodyeBbie c/10Ba: aneKTporeoMHaMnKa, MUKpOreogMHaMmn4eckne 30Hbl, 30Ha aspaluu, NIMToreHes, HoBoo6pa3oBaHus,
ANIEKTPOSINS.

The paper considers questions of micro-geodynamic and electro-geodynamic processes influence on the lithogenesis of
covering deposits. Using the experimental research results, the character of influence of natural electric currents on the
geochemical processes and the regular relation between specific features of electric currents and the lithogenetic horizons

of rocks in the aeration zone were revealed.

Keywords: electro-geodynamics, micro-geodynamic zones, aeration zone, litogenesis, neoformations, electrolysis.

BCTYIN TA MOCTAHOBKA MNMPOBJIEMMU

3’acyBaHHA daKTopiB GopMyBaHHS 0caoBUX Mo-
pig — oJHa 3 OCHOBHMX 3aja4 nitonorii. Ha cbo-
roAHi MUTaHHS MPUPOAN TaK 3BAHUX FEHETUYHUX
rOPU3O0HTIB | HOBOYTBOPEHb Y MOKPUBHUX BiKNa-
Jax focnigXKeHi Wwe Janeko He MOoBHOW Mipoto. Y
HUHI ICHYIOYIK cxeMi GopMyBaHHS MEBHUX MPO-
LWapKiB i FOPU30OHTIB 3 HOBOIro0 MiHEPANOriYyHOro
MaTtepiany 3anuiialoTbCcs NMo3a yBaro MUTaHHS
MPUYMH iX PO3MILLEHHSA Ha diKCOBaHMX rMUOUHAX.
He MeHWwe 3anuTaHb BUKIWKaOTb pe3ynbTaTu
ornaay HasiBHUX HayKOBMX POGIT 3 NPMPOAN KOH-
LLeHTpoBaHOro (pparmMeHTapHOro) perioHanbHo-
ro PO3BUTKY PI3HOIO POAYy HOBOYTBOPEHbL. BOHM
MaloTb YiTKYy nartepasnbHy i IMUOUHHY NPUB’A3KY,
Ha npupoay fKOi He iCHYe OAHO3HA4YHWX MNOrns-
aiB. 0co6inBO 6Garato 3anuTaHb [0 FeHe3ucy
3HaYHUX KOHUEHTpPALLM Pi3HOTro poay KOHKpeLin,
OpPT3aHAiB, OPTIWITENHIB, A€ KiSbKiCTb HAKOMMU-
YyeHUX eNleMeHTIB | MiHepaniB B AeKinbKa pasiB
nepeBuLLYE iX BMICT B OTOYYytO4YMX (GOHOBMX) NO-
poAax, a TaKOX MPOLUaPKIB KOHLLEHTpaLLT i BUY-
roBYBaHHS NMEBHUX €NEMEHTIB, fKi 3aKOHOMIpPHO
YyepryTbes.

© M. B. by6nsice, B.M. by6nsicb, 2012
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MeTolo gocnifKeHHs 6yno BCTaHOBMIEHHS 3a-
NIEXHOCTI BMAMBY CTAaTUYHWUX ENEKTPUYHUX CTPY-
MiB, WO reHepyloTbes reocdepoto (atmocdepoto i
NniTocdepoto), Ha NliToreHe3 NOKPUBHMUX BiAKIaniB
Ha NpuKIagi MiKporeogMHamiHUX 30H, A€ KOnu-
BaHHS BEIMYUH ENEeKTPUYHMX NOTEHLianiB 3Ha4HO
BWLLLI, HIXX HA GOHOBMUX AiNsIHKaX.

MATEPIAT, METOAWM | OB’EKT AOCTIAXEHHA

3a iCHYI4O0K CbOroAHi KNAaCUYHOK CXEMOK Mi-
rpawliss BUCOKOPYXOMUX CKIaJOBWUX reoNoriYHoro
cepenoBuila B yMOBax MOKPUBHMX Bigknaaie nig-
NOPSAKOBYETLCHA NaHAWadTHO-reoXiMiYHUM 3aKo-
HOMIPHOCTSIM i NOB’A3aHa 3 B/IaCTUBOCTAMMU KiliMa-
Ty, penbedy, XxapaKTepoM NMpoLEeciB BUBITPIOBAHHS,
I'PYHTOYTBOPEHHS, 0COB/IMBOCTAMMU PO3BUTKY Bio-
JIoriyHoro Komnnekcy. Bei nanawadTHi i reonorivxi
KOMMOHEHTU NepebyBatloTb B NEBHOMY napareHe-
TUYHOMY 3B’A3KY. TOOGTO CKIafaloTb reTeporeHHy
}iBUKO-XIMiYHY reoauMHaMiyHy cuctemy. [pupoa-
HO, LLO BNACTMBOCTI TaKOi CUCTEMM BM3HA4YaOTb-
CSl CMiBBiJHOLIEHHSAM i aKTUMBHICTIO Aii OKpemux
il KOMNoOHeHTIB. B pe3ynbrarti ix BNAMBYy BiabyBa-
I0TbCs npouecu Pi3NKO-XiMIYHOMO BUBITPIOBAHHS
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NePBUHHUX | GOPMYBaHHA BTOPUHHUX MiHeEpaniB.
Cepen di3nKO-XiMi4HMX MPOLIECIB, LLO BMAMBAOTb
Ha JiareHes nopig, Hanbinbl CyTTEBUMU € Tigpo-
Ni3, PO3YUHEHHS | OKUCHEHHS-BiIHOBJIEHHS.

B OCHOBI rigposi3y nexxutb XxiMmiyHa B3aemMojis
MiX YaCTMHKaMu rnopoau i BoAoto, Wo NpUBOAUTb
[0 3’€JHaHHA OKPEeMUX CKIagoBUX BOAU 3 OKpe-
MWUMW CKIagoBUMKU MEBHUX MiHepaniB. HYactuHa
BOAM B nopojax rig BrnaiMBoM TeMNePTypU, BUMPO-
MiHIOBaHHS paflioaKTUBHUX €/IEMEHTIB, eleKTpUY-
HOrO CTPYMY, MEBHUX XiMIYHUX peaKLii ONCOLLIOE
Ha KUCeHb i BOJAEeHb. Bigomo, 1o ioHn BOAHO ner-
KO MPOHMKalOTb B KPUCTaNiyHi pewiTkn 6aratbox
MiHepaniB i po3pMBaloTb iX LWASXOM B3aEMOAii 3
KaTioHamu (nepeBaxHo K*, Na*, Ca?*). HaibinbLu
aKTMBHO Tigponi3 BiAOyBa€ETbCs i3 culikatamMu i
anomMocuiikatamu. Kpim Lboro, gaHun npouec
NPUBOAUTL [0 36iNblUEHHS Bi’EMHOro 3apsaay B
pewWiTLi KpucTany KpeMHe3eMmy, WO MNigBULLYE aK-
TUBHICTb iOHIB BOAHIO. [IPOHUKHEHHS iOHIB BOAHIO
B PELWIiTKy anloMOCUNIKaTIB CTBOPIOE i3 KUCHEM
y BeplKnHax TeTpaeapie MiuHy OH™ rpyny i pos-
pPMBAE KWUCHEBI 3B’A3KU alllOMiHil0 3 KPEMHIeEM
Si* — O — AL3* 3 yTBOPEHHSAAM HOBOro MiHepany,
BiIbHOIr0 KpeMHe3eMy (4acTo aMopdHOro) i BUHe-
CEHHSIM aoMiHil0 Yy po34uH [5].

[Mpouec po34YnHEHHS BinOYBAETLCA 3a CXEMOIO
nepLuoi ctagii rigponidy — pyrMHyBaHHSA MEpPBUH-
HMX MiHepasiB, a Mnepexig OKPeMUX efleMeHTIB
Yy PO34MH BigOyBaeTbCsd Ni4 BMJIMBOM TEMJOBUX
NoToKiB. TennoBa eHeprid 4acTto BWUAINISETLCA B
pesynbTati rigpatauii TBepaoi ¢asu nopig. Mpu
30iNblUEHHI TemnepaTypu MiACUTIOIOTECA KOJU-
BasibHi PyXn MONEKYN B KPUCTaANiYHi pewiTL;i, Wo
nocnabnae cunm iOHHUX 3B’A3KiB. PO34MHEHHIO
4yacTo crnpusoTb npouecu AnMdyasii ioHIB nerko-
PO34YMHHUX MiHEpaniB fAK B MOPOBMX PO34MHAX,
TaKk i B MOPOBOMY MOBITPI Mig BMIMBOM Pi3HUL
iX KOHLUEHTpaLii B pi3HUX dinsaHKax nopig. PiBeHb
PO3YMHEHHSA MiHEpaniB 3 iOHHUM TUMOM 3B’A3KIiB
BM3HAYaETbCA EHEPriE0 KPUCTanivyHoOi pPeLLiTKMU.
EHepria 3pocTae i3 MigBULLIEHHAM BaJIEHTHOCTI
iOHIB i 3MEHLWEeHHAM iOHHUX paaiyciB. Kpim Toro,
PO34YUHHICTb pAdy coner, ocobaMBO KapOoHaTiB,
B NMOpPOJi 3aNeXuTb Bif BMICTY B MOPOBUX PO34HU-
Hax CO,. Po3unHeHHs KapGoHaTiB y BYrMEKUCINX
BOJaX Bifl6yBa€ETbCS 3a CXEMOIO:

CaCo, + H,0 + CO, = Ca(HCO,),,

B pesynbTaTi HOro YyTBOPKETLCA NErKOPO34YUHHUM
6ikap6oHaT KanbLiito [6].

[o cytTreBoro daktopa XiMiyHOro nepeTBopeH-
HA Mopia BiAHOCATLCA | OKUCHIOBAJIbHO-BIAHOBHI

3B5IPHUK HAYKOBMX NPALb IHCTUTYTY FEOJIOrTYHHUX HAYK HAH YKPAIHH, BHI. 5, 2012

npouecu. AKLWO npouecK riaponisdy i PO34YNMHEHHS
BifGyBalOTbCHA MepeBaHO 3 MPOCTUMU PEYOBU-
HaMK, WO BXOAATb A0 CKNlady nopid, TO npouecu
OKWUCHEHHSA-BIAHOBJIEHHSA HanpaB/ieHi Ha B3aEMO-
[it0 i3 CKNaHUMKU pPevyYoBUHAMU, B AKUX XiMIYHI
3B’'A3KN HE CUMETPUYHI, a, K NPaBWJI0, iOHHI i rno-
JISPHI KOBaneHTHi. B iOHHKX 3B’A3Kax HEPIBHOMIp-
HICTb PO3MNOAINY €/IEKTPOHIB MiXK aToMaMWu CKnaj-
HOI PEeYoOBUHM MaKcuMasnbHa. HepiBHOMIPHICTb
pO3Mofjiny efieKTPoHiB MiXX atoMaMu pPeyvyoBWH
oTpuMasa Ha3BY OKUCHEHOCTI.

PeaKuii OKUCHEHHA-BIAHOB/IEHHSA 3aBXAWN Bif-
OyBaTbCs 04HOYacHO. B HMX ofHi pe4oBMHM BTpa-
YaloTb €NEKTPOHU (OKMUCHIOKOTLCS), a iHWi Npuea-
HYIOTb (BigHOBNOIOTLCS). B 3aranbHOMYy BUIMISAI
peakKLito OKUCHEHHS-BIAHOBNEHHS MOXHa npea-
CTaBUTU TaK:

Ox + ne- < Red,

ne OXx — OKUCHUK, Red — BigHOBHUK, ne — 4nUCIO
€/1EKTPOHIB.

YacTMHa OKMUCHO-BIHOBHUX peaKLin MaloTb
3BOPOTHUM, @ YaCTUHa, HE3BOPOTHUIM XapaKTep.
fK npaBuWno, 10 HE3BOPOTHMX HaNexartb nepe-
Ba)HO peaKLii OKUCHEHHS OPraHiYHMX PEYOBWH,
a [0 3BOPOTHUX — OKWUCHEHHS-BIAHOBJIEHHS PSSy
MeTaniB (3ani3a, MapraHuio, asjtoMiHil0 TOLLO).
[Ons KiNbKICHOI OLLIHKM OKMCHO-BIAHOBHUX peakKLlin
KOPUCTYIOTbCA OKWCHO-BiIIHOBHMM MOTEHLianoM
(Eh), 9K BUMIpIOETLCS Y MiniBosbTax. [MoTeHuian
TaKol CUCTEMMU [JOPIBHIOE:

Eh=E,+RT/nF-In-a_/a

Red.”

ne EO — CTaHOapTHMW MOTeHUian CUCTEMM, LIO
BM3HA4aeTbCs i1 aKTUBHICTIO (@ /a,.); R — yHi-
BepcalibHa ra3oBa nocrtinHa (Ix); T — abcontoT-
Ha Temnepatypa (K); F — noctinHa dapages (Kn),
sIKa 0PiBHIOE 3aTpaTi 96 485 Ky/OH Ha eNeKTpo-
XiMiYHEe rnepeTBOpPeHHA 1 eKBiBaneHTa Pe4oBUHMU
[8]; BennumHa RT/nF nokasye 3B’s30K Eh i3 Tep-
MIYHUMMW | €NEKTPUYHUMMU MONAMM.

B rpyHTax 30HW aepauii poSib CUIbHUX OKMUC-
HUKiB Yacto BuKoHytoTb O,, Cl,, MnO,~, a posb
BigHOBHMKIB — H* Na*, Ca**, SO,*, Fe** [4].
OCHOBHWM OKMCHMKOM B Mopojax Cnyrye MoneKy-
JIAPHUIA KMCEHb NOPOBOIO MOBITPS | MOPOBMX PO3-
YMHIB, WO HagxoauTb 3 aTMocdepun. CTBOPEHHS
BiJHOBHOI 06CTAaHOBKM 0OYMOB/IEHO B OCHOBHOMY
HaAXOXKEHHAM MPOAYKTIB aHaepobHOro poanagy
OpPraHivYHUX PEYOBWUH i MUTTERIAIBHOCTIO MIKPOOP-
raHiamiB (MiKkpoopraHiamu MnorjiMHaloTb BiflbHUK
KMCEHb, CTBOPIOKOYM BiAHOBHY 06CTAaHOBKY).
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LLIBMAKICTb XiMIYHMX MEPETBOPEHDL MOPia MOXKe
CYTTEBO 3MIHIOBATUCA HE TiIbKW Nif BNJIMBOM
pPeYOBUH-KaTasi3aTopiB (ACKpaBWK MNpuKknag —
HasBHicTb CO,), ane i nia Aieto 3MiHK TemnepaTtypu
i eNeKTPUYHMX CTPYMIiB. PO3YMHHICTb BiNbLLOCTI Mi-
HepaniB gewo NiaBULYETLCSA NPU 30i/bLUEHH] TEM-
nepaTypu, xo4a Lsi 3a1eXHiCTb B Pi3HUX MiHeparniB
NPOSIBNFETLCA MO-Pi3HOMY. TaK, PO3YMUHHICTL paay
conent (NaCl, CaCO, Towio) Npu 3pocTaHHi Temne-
paTypu 306iNbLYETLCA, @ PO3YUHHICTb aHrigpuUTy
(CaSO,) 3MeHLyeTbCS, TOAi K PO3YMHHICTL rincy
[0 40° C niaBULLYETbCS, @ NOTIM 3HUXKYETbCA [D].

TeopeTn4Hi OCHOBM Ha3BaHWX BULLE MNPOLECIB
Ha CbOrofHi MaloTb AOCUTb BUCOKUW pPiBEHb BU-
BYeHOCTI. MeHwWoi yBaru reosioriyHa HayKka npuai-
Jinna BMNIUBY eNIEKTPUYHUX CTPYMIB, TEHEPOBaHMUX
atmocdepoto i nitochdepoto, Ha nitoreHes. Pos-
FNSAHYTI BULWE npouecu nig BrJAMBOM MPUPOAHKUX
€NEKTPUYHMX CTPYMIB MOXKYTb MiABULLYBaTK CBOIO
aKTMBHICTb Yy AEKinbKa pasiB i 3miHlOBaTH iX Ha-
npsamokK. lpouecn BMINBY E€NEKTPUYHUX CTPYMIB
Ha TBepay i pigKky ¢asu nopig Ha3umBaloTb €/lEK-
Tpo/li30OM. FKILLO B rnopojax MOKPUBHUX BiKia-
[iB (Ha NeBHMX [JinfHKax) MNpOTiKae enexkTpuy-
HWUWA CTPYM, TO L& CBIA4YUTb MPO HEPIBHOBAMHUM
€/IEKTPOAMHAMIYHUIM CTaH MiXK OKpemMumu Ai-
JISHKaMK y BEPTUKaAIbHOMY ab0 ropu30HTasbHO-
MYy HanpsMmKy. [is eneKTpuku Ha niToreHes Bij-
OyBaE€TbCA 3a AEeKiNIbKOMa HanpaMKamu: 1) npwu
KJlaCMYHOMY €JIEKTPONi3i Ha Big’EMHOMY enek-
Tpodi (KaTtoai) wWOyTb MpoLecu BiAHOBNEHHS
(Fe**+e—Fe?*, 0,+4H'+4e —2H)0), a Ha
JOJaTHOMY eneKTpoai (aHomi) — peaKLlii OKuc-
HeHHs (40H- — 0, +2H,0 +4e"); 2) Kpim OKWCHO-
BiJHOBHUWX peaKLii Npu eeKTponisi BOAHUX PO3-
YWHIB MPOTIKAOTb MpOoLECcK Aucouiauii MOJEKYN
BOAM Ha ioHn H* i OH~, aKi B cBOO 4Yepry aKTuBI-
3Yl0Tb MPOLLECU POBYUHEHHS, OKUCHEHHS | BiJHOB-
JIEHHS MEBHMX CKNaAoBMX nopia; 3) nig BNIMBOM
€/1EKTPMUYHOro CTPyMy MiACUNIOETLCA aKTUBHICTb
AWNONBHUX | MOJIAPHUX MOJIEKYT LLNAXOM 3MilLleH-
HS €NEeKTPOHIB B 6iK GiNbll eHEPreTMYHO CUSTbHUX
agep atoMis; 4) HACTYNMHUM BaxJIMBUM Hanpsimom
€ TPaHCMOpPTHa POJb ENEKTPUYHMX i eneKTpomar-
HITHUX NoNiB AN iOHIB | NONSAPHUX MOJIEKY.

BWBYEHHS poJli eNEKTPUYHUX CTPYMIB Y NITOreH-
HMX MpoLecax MOKPUBHUX BigKnaaie cybaepasb-
HOrO MNOXO[EHHS BUKOHAHO Ha niactaBi aHanisy
JaHWX GyHaaMeHTaIbHUX AOCNIIKEHb reOXiMiYHMUX
NPOLLECIB | eKcnepuMeHTabHUX AOCNIAHMUX POOIT
B HaTypHux ymoBax [1, 2]. Bnine MikporeogunHa-
MiYHMX 30H Ha reoximiyHi npouecu NpoBOAUBCSH
Ha MOCTIMHO Aito4OoMYy NONiroHi JIIOTiXK, Wo npea-
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cTaBnsie 3anainHHy MopdOCKynbnTypy i doHOBY
DINISIHKY.

EkcnepuMeHTanbHi  JOCNIAXKEHHS KOMMIEKCY
KOMMOHEHTIB, AKi GOpPMYIOTb NPUPOAHI naHawad-
THi CUCTEMMU, [O3BOJIUNU BUSBUTKU HOBI daKTOpH
€HeproMacoobMiHy B MOKPUBHUX BidKnagax piB-
HUHHUWX TEPUTOPIN. [JO OCHOBHUX 3 HUX Hanexarb
€NEKTPUYHI CTPYMMU, L0 GOPMYIOTECS B aTMOCchepi
i nitocoepi, AKi 3HaXoAATLCA B MOCTIMHOMY CTaHi
eHeprooomiHy. byno BctaHoBneHO, WO 34€e6iNb-
LIOr0o Ha 3Ha4yHi NepeMilleHHs MOPOBMX PO3YUHIB
Yy BUCXiIAHOMY i HU3XiAHOMY HanpsiMKax BrJMBa-
I0Tb eNIeKTPUYHI NoTeHuianu, aKi reHepytoTbed nig
BMAMBOM: 1) COHAYHOI pagiauii npoTarom ao6wu;
2) eneKTpPUYHKUX nonis, 36ymKeHUX GpoHTaNbHU-
MW, PI3HUMKU 3a TemnepaTyporo, MOBITPSHUMMU
MacaMu y Npu3eMHin atmocdepi; 3) eNeKTPUYHUX
CTPYMiB, T€HEepOBaHWX TeOsIOriYHUM CcepenoBu-
LLEM — TEKTOHIYHUMM pyxamu, poTaLiMHUMU CU-
JlaMU i PiBHOMaAHITHUMK reoxXiMiYHMMKU TpoLeca-
mu [1].

B meTtoanui gocnigxeHHs 6ynu 3afisHi poboTu
3 BUSIBNEHHS OCOB/IMBOCTEN CTPYKTYPU | TEKCTYpK
nopia, XxapakTepy pyxy BOJIOTH, WO HaAXOAWUTb 3
aTMocdhepu, BUBYEHHS CKIagy NOPOBUX PO3YMHIB
i X 3MiHM no npodinto, cTyneHsa TpaHchopmadii
nopig y mexax MiKporeogunHaMiyHOi 30HM WoAo
$OHOBOI AiNAHKK, 3MiHW CUAN €IEKTPUYHOIO CTPY-
MYy Ha Pi3HMX MMBUHaxX 30HM aepauii, Wo Bigo-
Oparkae BENNYUHY NepeMilleHol BONOrM (PigKoi i
naponofiéHoi) i BibHMX IOHIB y mopoax.

PE3YNbTATU AOCTIAMEHHA TA X AHANI3

B ocTaHHi pOKK 6yno BCTAHOBEHO, WO B NITOreH-
HUX Mpouecax BEIMKE 3Ha4Y€HHS MatoTb ENEKTPUY-
Hi CTpyMU, reHepoBaHi atmocdepoto i nitoche-
poto. Kpim Toro, ocobnvmBa yBara 6yna npujineHa
[iNsgHKaM 3 NigBULLLEHUMW reoAnHaMiYHUMK MPOo-
LecaMmu (MiKporeoguHamiyHMM 30HaM). B uux
cneymdivyHnX reosiorivHnX o6’eKTax iKcytoTbCs
BWUCOKi (MOPIBHAHO i3 GOHOBMMW) NOTEHLIaNN
€/IEKTPUYHOrO CTPYMY, SKUA € AOMIHYIOYMM daK-
TOPOM Y reoXiMiyHMX npoLiecax Ta nepeposnoini
neBHWX enemMeHTiB. B pe3ynbraTi il eNneKTpuyYHuX
CTpyMiB BigbyBaeTbCca AndepeHLialiga po3pisy
Ha NITOreHEeTUYHi ropU30HTU. B OHUX TOPU30H-
Tax MPOCTEXYETbCSH BUCOKWUW pPiBEHb XiMI4YHOIO
BMBITPIOBAHHSA MiHEpasnbHOI CKNagoBOi (HE pPigKo
CUNiKaTiB) Ta AABHi CNian BWIyroByBaHHS, Npo WO
CBIAYMTb HasBHICTb B mopogax amopdHoro SiO,
i BiACYTHICTb NIEFKOPO34YMHHUX CONEN, a B iHLWIMNX
ropu30HTax YiTKO BMParKeHi acouiauii KonoigHnx
MiBOK, TOKaNbHi CTAXIHHSA | HASABHICTb CONEN.
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Puc. 1. 3miHa 3Ha4YeHb pegoKe-noteHuiany (Eh) B rpyHTOBUX BoAax, BigibpaHnX 3 PEXMMHUX CBEPASIOBUH GOHO-
BOI AiNSHKM | 3anaguHHOT dopmu noniroHy Jliotixx y 2008 p.

FK yXKe BigMiyanocs, Ha NMpPoLEecH OKUCHEHHS-
BIAHOBNEHHS BE/IMKUW BMAWMB Ma€ peaoKc-
noteHuian (Eh), 3miHa siKoro Bigo6parkae xapak-
Tep MNEeBHUX XiMIYHMX MNepeTBopeHb. B npoueci
JOCNiIAHUX POBIT PEXUMHI CMIOCTEPEIKEHHS 3a 3Mi-
HOlO Eh NpoBOAMANCE NEPEBAXKHO Y FPYHTOBUX BO-
Jax. B nopoBux Bogax AaHWM NMOKa3HMK 3 TEXHIY-
HUX MPUYUH BUMIpIOBaBCa dparMeHTapHo. Ane 3
LMX AaHMX MOX¥Ha 3pO6UTU BUCHOBOK, LLIO PiBEHb
KonnBaHHA Eh B NOpoBMX pO34MHaxX 3HAYHO BU-
LMK, HiIXK Yy FPYHTOBKUX BodaX. TaK, MakCUManbHUM
piBEHb PIYHOro KONMBaHHA Eh y rpyHTOBMX BOAax
y 2008 p. Ha doHOBIM AingHui ctaHoBUB 250 MB,
a B NOpoBMX po34dnHax nepesuwms 350 MB.
MopiBHIOWYKM Ui AaHi i3 3anaanHHO GOPMOLO
(puc. 1), AKa xapaKTepu3yeTbcs 6ifbLIOK BONOTiC-
TI0, BUAHO, LIO B rPYHTOBUX BOJax 3anaanMHu amn-
NiTyaa KONMBaHHS LbOro NOKa3HWKa CsArae TiflbKK
200 mB. 3ae6inblioro Eh B rpyHTOBUX i MOPOBUX
BOJax 3anaguMHHOi GOpMKU BULLMK Big GOHOBMX,
X04a 3a NOriKo PO3BMUTKY MNPOLIECIB Yy AaHin cne-
UMbIiYHIN MOPDOCKYNbNTYPI MOBUHHI 6YTM NPOTU-
JIEXHI 3Ha4yeHHs. 3anaguHHa MopdocKynbnTypa
€ MicueBMM 6a31MCOM epoasii, Kyan NoOBEPXHEBUM
CTOKOM MPMBHOCUTLCA BENIMKA KiNbKiCTb opra-
HIYHOT Pe4YOBUHU (OBYUCIIOETLCA TOHHAMMU Y PiK),
Ha OKWCHEHHA AKOI HeobXigHa BeNMKa KiNbKiCTb
PEeYOBMH-OKUCHIOBaYiB. 3a pe3ynsTtataMmun A0CNia-
HMUX POOIT 6y/10 BCTAHOBJIEHO, WO Ha KOJIMBAHHSA
BeMMYMH Eh B NOPOBKX | FPYHTOBMX BOJax BM/MBa-
I0Tb €/IEKTPUYHI Ta eneKkTpoMarHiTHi nong. Cyasuum
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3 TOro, WO B 3anafuHHIn GopMi eNeKTPUYHI CKna-
[0Bi 30€6inbLIOro nepeBulLyoTb GOHOBI 3HAYEH-
HS1, TO | BeIMYMHU Eh y 3anaauHi BuLui. MNopisHoto-
YW cepeaHbOpPIYHI NMOKa3HMKKM Eh i HanpyXeHiCcTb
€NEeKTPOMAarHiTHOro nosjs NpM3emMHol atmocdhepu
(E) 3a 2008 i 2010 pp. 6yna BCcTaHOBMIEHA NEBHa
3anexHictb: y 2008 p. Eh doHOBOI AINgHKK cTa-
HoBMNO 273 MB, 3anaanHHol popmn — 258 MB,
a E— 218 Bwm; y 2009 p. Eh — 249 MB, 227 mB,
E — 107 Bm; y 2010 p. Eh — 218 mB, 180 mB,
E— 22 Bwm.

I3 gaHoro aHanisy BMNIMBAE, WO B nopodax
MiKpOreognHamiyHMX 30H Maca ioHiB (BHAcnigoK
NMPUBHECEHHS i3 BOAO36ipHOI nnoLli) 6inblia, HixX
Ha ¢GOoHOoBIM ainaHui. IMig BNIMBOM €NEeKTPUYHUX
i enNeKTpoMarHiTHMX NoniB iOHW 36iMblyOTb CBIN
€NeKTPUYHMMN noTeHuian. Kpim Toro, B gaHmnx ymo-
Bax 6iNbll iHTEHCMBHO BiAGYBAETLCS AMCOLLiaLLf
MoneKyn Boan Ha H* i OH-, aKi akTMBI3yl0Tb reo-
XiMiYHI npouecw.

Binomo, W0 KOPOTKOCTPOKOBI (1060BI), cepea-
HbOCTPOKOBI (CE30HHI) i AOBroCcTPOKOBI (PiyHi)
PUTMKW HaOXOMKEHHS CyMapHOI eHeprii Ha 3eMHy
NOBEPXHIO BUKOHYIOTb MNEBHY Po6OTYy, WO Bigno-
Bigae KoxHoMy putmy. KpiMm TOro, B Mexax Kox-
HOr0 PUTMY iCHYE HM3Ka SIBUL i3 CBOEK aKTUB-
HICTIO | NepioanyHicTio. B pe3dynbtaTi MOHITOPUHTY
NEBHUX ABULL, — 3MiHW TemnepaTtypu NpmU3emMHOoI
aTMocdepu i nopia 30HK aepallii, enekTpomarHiT-
HUX 306yaKeHb aTMochepun (HanpyKeHoCTi enek-
TPOMArHiTHOro noss), eNeKTPUYHUX NOoTeHLianis,
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NPMBHECEHMUX onajamu W atmochepHUMU HPOH-
TaMu (Tenni i XoNoAHi NOBITPSIHI MacK), eneKkTpuy-
HUX CTPYMiB, Fe€HepoBaHWX reonoriYyHnuM cepe-
JoBULLLEM, OY/I0 BCTAHOBJIEHO, WO [i OKPEMMUX
ABUL, Y NEBHOMY PUTMiI Ma€e BianoBigHY rMUOUHY
NMPOHUKHEHHS Y NMOKPUBHI BiaKnaau. JaHi ¢akro-
pu, WO BMNAMBalOTb HA eHepPromMacoobMiH MiX at-
Mocdepoto i nitochepoto, CTBOPIOIOTbL YMOBU A1
andepeHuialii nepepo3noainy eneKTpu4yHux no-
TEeHLianiB Mo po3pidy 30HM aepalliii.
JocnipKeHHAMMU O0COBNIMBOCTEN 3MiHU eNekK-
TPUYHUX CTPYMIB Yy NpoCTopi (Mo po3pily) i yaci
(B 3anexKHOCTi Bif daKTopiB ix 36yaKeHHs) 6yno
BCTAHOBNEHO, LLIO 34e0iNbLOoro npu nepeBULLEHHI
[JoJaTHKX iOHIB B NPU3EeMHi aTMochepi B pesyrb-
TaTi BUCOKOI aKTMBHOCTI COHSYHOI pagiaLii, npu
HaAXOMKEHHI Tenmnx atMmocdepHUx GpPoHTIB i, 0co-
6111MBO, NMpU atMochepHUx onajgax B FPYHTOBOMY
NOKPMBI ByayTb NMepeBarkath iOHU i3 3HAKOM «+»
(aHioHK). B gaHMX ymMOBax B HUXYe pPO3MilleHOMY
rOPU30HTI ByayTb GOpMyBaTUCb iOHM i3 3HAKOM
«—» (KaTioHW). [1Ba rOPU30HTH i3 NepeBarkaloynumm
aHioHaMM i KaTioHaMW CTBOPIOKOTb E€EKTPOAMHA-
MiYHy napy, abo rpyny, sKi yYMOBHO MOXHa Ha3BaTu
«aHOAOM» | «KaTtoAoMm». [MMbuHa, abo BiACTaHb MiXK
LMMW TOPU30HTaMKU Oyae 3anexaTtu Bif eNleKTpo-
MarHiTHOI MPOHWKHOCTI Mopia. B 3anexHocTi Big
MOTYXKHOCTI MOPIi/J 30HM aepauii NoAiGHMX eNeKTPO-
AVHaMIYHKUX rpyn MoXe 6yTu AeKinbKa (puc. 2).
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3aBAsgKM OndepeHUinoOBaHMM  ENEKTPUYHUM
noTeHLiianam BigbyBa€eTbCs cenapadis (nepeTikaH-
HS1) iIOHIB O NPOTUNEXHMUX 32 3HAKOM FrOPU30HTIB.
HaKkonuyeHHsd B ropuM3oHTax, Ha3BaHUX aHOOHMU-
MW, PEYOBUH-OKUCHUKIB i pPeYOBUH-BiJHOBHUKIB
Yy KaTOAHMUX TFOPU30OHTaX CMPUYUHSE BIiANOBIAHI
npouecn. B audepeHUinoBaHUX eNeKTpoanHa-
MiYHMX ymMoOBax OyayTb nepeBarkaTtu XiMidHi npo-
Llecu, Wo BianoBigatoTb NepeBaKatoymum ioHaM.
Y BunyroBaHux nopogax MiwaHoro cKiagy OCHO-
BHY POJib OKMCHMKA BiflirpatoTb MOJIEKYSIN KUCHIO
i OH, a aKTMBHUM BiJHOBHWKOM CNYyrye BOAEHb,
SIKi YaCTKOBO HaAxoAsiTb 3 atmocdepu, a Binblia
yacTMHa YTBOPIOETLCA B pe3ynbraTi XiMiYHUX pe-
aKLin i aucouialii Boan Nig BNIMBOM €NeKTpUY-
HUX CTPYMiB. 3HA4YHi HAKOMMWYEHHS iOHIB BOJHIO B
KaTOOHOMY FOPU30HTI MPU3BOAATL 40 PYMHYBaAHHSA
KpUCTaliYHMX PELLITOK NEPBUHHUX MiHepaniB (Ha-
BiTb KpeMHe3eMy), BiJHOBNEHHS psAay efleMeHTIB
Ta BUHECEHHS X BOOAHUM i €NEeKTPUYHUM MeXxa-
Hi3MaM#u, 34e6inbLOoro 3a Mexi ropnsoHTy. B pe-
3ynbTaTi e/IEKTPONI3Y i reoxiMiyHMX NepeTBopeHb
y po3pi3ax NOKPMBHMX BigKIagiB (HanMBinbL Y4iTKO
BMPaXKeHi B MilwaHWx rpyHTax) Ha pi3HUX rmmbuHax
chopmMOBaHi orfieeHi, abo CUIbHO BWUYroBaHi ro-
PU30HTHU, HEPIAKO CKNaAeHi MPOMUTUM aMOPOHUM
KpemMHe3eMoM (puc. 2).

B ropusoHTax 3 BMWCOKOW KOHLEHTpaLi€to
OKWUCHUKIB CMOCTEPIra€TbCA HAKOMUYEHHA OKMUC-

0,6
1

1
+ o+ 4+

+ o+ + + N+ M o+ o+ o+
1 2

Puc. 2. Bnine eNnekTpnYHOro CTpyMy Ha XxapaKTep pyxy BOaoru i GopmyBaHHS NiTONOMYHUX FTOPUBOHTIB B MEMKax
PO3pi3y 30HK aepallii 3anagnMHHOI MOPGDOCKYNbATYPU NOAIroHy “JTioTix”

1 — [OMIiHYIO4YUIM XapaKTep Nepepo3noiny Bonoru; 2 — xapaKTtep 3MiHU CUIN eNEKTPUYHOIO CTPYMY; + + FOPU30HT i3 nepe-
Barkalo4ynmMu ogaTHUMK iOHaMU; - - TOPUSBOHT i3 NepeBaxKaloyMMu Bif'eMHUMK iOHaMK
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BMJIUB NPUPOAHUX EIEKTPUHHUX CTPYMIB | MIKPOTrEOAWHAMIYHUX NPOLLECIB HA JIITOTHES...

HMX ¢dopM. B niwaHmx nopogax GopmMyoTbCH HO-
BOYTBOPEHHS MEPEBAXKHO i3 OKMCHOro 3anisa.
B npeacrtaBneHoMmy po3pi3i NpolapKu CTSXKiHb
TpaHCHOPMOBaHi ManeoKpPioreHHUMKU rpoLeca-
MH.

BuBYeHHA MOpdONOrii | CTPYKTYpW enemMeHTap-
HMX YaCTMHOK Mopif nokasye, Wo y npobax, B3S-
TUX i3 MPOMUTKUX 30H, NepeBarkHa BiNbLLiCTb Yac-
TUHOK CKeneTy (NpeacTaBnieHi KpuctaniyHum Sio,)
Mae cniam XiMi4yHOT Kopog3ii i MOBEPXHIO, BifibHY Bif
KONOIAHMX MIBOK, @ efleMEeHTapHi YaCTUHKKU Npo6
3 iftoBiaJIbHUX TOPM3OHTIB MatoTb YiTKO BUPaAXKEHi
acouiauii KoNoigHUX MIBOK | NOKaNbHUX CTAXKiHb
[3].

Y pospizax MW MOCTIMHO CMOCTepiraemMo pis-
HOro poay nocTceAMMeEHTaliMHI YTBOPEHHS, SIKi
4yacTo MpeacTaBaeHi npowapKkamu (puc. 2), nns-
MaMW MPOCTOI i CKNagHOi GOpPM, KOHLIEHTPUYHMU-
MW CTSKIHHAMM TOLW0. AKLLO MPOBECTH iX MOPPO-
NIOFYHUM aHani3, To BUABUTLCS, WO A5 NEBHUX
JNiNSHOK XapaKTepHi NeBHi reoMeTpuyHi dopmu.
KpiMm BENMKOro reoMeTpUMYHOro pPi3HOMAaHITTH
HOBOYTBOPEHb, iICHYE BepTUKalbHa | FOPU3OH-
TasbHa iX 30HaNbHICTb. CNOCTEPIraeTbCs YiTKa ix
NpPMB’'A3Ka [0 NEBHUX MUOWH, a TaKOX He OAHO-
pigHe perioHasnbHe PO3MilleHHS OiNSHOK 3 MNiaBu-
LLLIEHOK KOHLeHTpaLielo HoBoyTBOpeHb. A.B. Ma-
KeooHOB, AOCNIMKYUYM OCOBJIMBOCTI PO3BUTKY
KOHKpeUin y NOKPUBHKX BigKknagdax [7], niakpec-
NIOBaB, WO iX PO3BUTOK NMEPEBAXKHO MOB’A3aHUN
3 HEBEJIMKUMW MISIMONOAIGHUMU AiNAHKaMU, A48
AKMX XapaKTEPHI YMOBMH, WO BUXOOATb 3@ MEXi 30-
HanbHKX. Ha Halwy AyMKY BepTUKa/bHa NpuMB’a3Ka
HOBOYTBOPEHb Ma€ TiCHUM 3B’A30K 3 AndepeH-
Liauieto eneKkTpuyHux CTpymiB i 3B’A3aHUMKU 3
HMUMU OKWMCHO-BIJHOBHUMM MpoLiecamMn, a ropu-
30HTalIbHa 30HasbHICTb, MMOBIPHO, NOB’A3aHa 3
MiKpOreoAnHamiyHMMK 30HaMM.

BMCHOBKU
[0 HOBMX HayKOBMX GaKTIiB y Aa@HIW CTaTTi MOXXHa
BiAHECTW TPW OCHOBHI MNO3MKLi: 1) pob 30BHILLHIX
€NEeKTPUYHUX CTPYMIB, reHepoBaHnx atMocdepoto
i liTochepolo, Ha reoxiMivyHi npouecu B nopoax
30HM aepauii; 2) BNIUB eIEKTPUYHUX CTPYMIB Ha
nepepo3noail BUCOKOPYXOMMX CKNagoBMX nopig
30HM aepaldii; 3) posib MiKpOreognHaMi4HMX 30H Y
eeKTporeoxiMiyHmx npotecax i GopMyBaHHi niTo-
JIOFiYHMX HOBOYTBOPEHD.

Ha nigcraBi BUBHAYEHUX GAKTUYHUX AaHUX —
3aMipiB BENIMYMHU ENIEKTPUYHOIo CTPYyMy, BOJIO-
rOCTi MOpifa, XiMiYHOrO CKNay PiaKoi i TBepaoi das
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nopia i MopooreHeTM4HOro aHanisy Bigknagis,
Oyno BUSB/IEHO PS4 3aKOHOMIPHOCTEW BMIUBY
E€NEeKTPUYHMUX CKNadoBux atmocdepu i nitocde-
pu (HanpyeHoCTi e/IEKTPOMarHiTHOro noss npu-
3EMHOI aTMOCHEPU, CUNU ENEKTPUYHOIO CTPYyMYy
Ha Pi3HMX MUOUHAX 30HM aepaLii) Ha reoximiyHi
npouecu (PO3YMHEHHS, Tiaponis, OKUCHEHHS-
BiIHOBJIEHHS), NEpPepo3noin IOHHOro cKiagy
no npodinto i ix BNAMB Ha reoxiMiyHi npouecu B
OKPEMMUX TOPU30HTax. ENeKTpuyHi cTpymu BUKO-
HYIOTb POJb KaTtasi3aTopa reoXiMiYyHuX npouecis
i poBOTY MO NEPEMILLLEHHIO BUCOKOPYXOMOTO pe-
YOBMHHOIO CKNady nopia. BennynHa enekTpuyHumx
noTeHuianiB i ix po6oTa MoXe 3MiHIoBaTUCS Y Be-
JIMKKUX MEeXax 3a KOPOTKMM NMPOMIXKOK Yacy B pi3-
HUX HaMpsIMKax.

lNpcbKi nopoau i npouecu, sKi B HUX Bigbysa-
IOTbCH, MOCTIMHO 3HAXOAATLCS NiA BMNAMBOM Pi3HUX
€MIeKTPOMAarHiTHMX CU Ha BCiX CTagiax iX po3Bu-
TKY | € O4HMM 3 BaXIMBUX GaKTopiB GOPMYyBaHHS
iX XiMiYHOro i MiHepanoriyHoro cknagy i BnacTu-
BOCTEWN.

BUBYEHHS poni eNeKTpUYHUX CTpyMiB y popmy-
BaHHiI NOCTCEAMMEHTLIMHOIO CKaady nopia 3Ha-
XOAUTbCH Ha NOYATKOBIM CTaAil i, HA HaWw nornsag,
Ma€ NepcrneKkTMBY Ha noJasblli 4OCNiAHI pO6OTH.
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