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§ 1. Beenenue

O6pazopatiiic HedTH H FOPIOUHX NPHPOANBIX Ta30B oObsicHsICTCS ¢ TO-
MOUIBbK THHGTE3 OPraHH4CCKOTO NPOHCXOMAECHHST 9THX HCKONACMBIX HJIH He-
OPTAHHYECKOTO 1IPOHCXOKACHHS.

Cornaciio rumoTezam OpraHHu4ecKoro nponcxon\nemm HedTH H Tass,
9TH MHHCDaJILI [ONYUAKOTCA H3 OPraHHUeCKOTO BRILECTBA, 1 YCJOBHAX €I
3ajeranus B 3CMHLIX HeJpax. llpeBpaumieHHe HCXOAHOI'O BCILECTBA MOXKCT
LPOHCXOHTL TIPH OJHOBPEMCHHOM JEHCTBUH Tera, JAaBJEHHSs, BOHLIX
PacTBOPOB, H3JYUCHHI, MHKPOOPraHH3MOB, IIPU KATAJHTHUECKOM BJHSIHIH
FOPHBIX JIOPOJ HJH YaCTH ICPEUHCJICHHBIX (PAKTOPOB.

Corsnacto HEKOTOPBIM THIOTE3aM HEOPraHHUYECKOrO [POHCXOKIEHHUS,
XMMHUCCKHC COCAHHeHHS, BXOAdUUEe B COCTaB He(TH H rasa, obpasoBaiico
cle B IIPOTOILAHETE, MOXKeT ObiTh, KOTAa MaTepHaJkbl, B3 KOTOPLIX (POpPMH-
poBasiuch I1aHeThl, ObLIM B IJ1a3MEHHOM COCTOSIHHH. Y TJIEBOAOPOALI, 00pa-
30BaBIUHECS B NPOTOIJIAHETE, BOLLIK 3aT€M B COCTAB MATEPHAJIOB IMJIAHETD!.
llpu cxkatuu niaaHeTsl M ee Pa3OrPeBaHHHM, YIVIEBOAOPOJbI BBIIEJSJIHCHL H
NQAHUMANHCh OJHXKe K JHeBHOH ce [OBEPXHOCTH, 00pasys 3ajexi.

ITo mpyrum TumoTtesam, MeTaH H GoJiee CJAOKHBIE YIA€BOLOPOABI 00pa-
3yIOTCS B pe3yJbTarte HEOPTraHHYeCKOro CHHTE3a H3 YIVIepoja H BOMOPOAA,
IpH JeHCTBHM TellJla MarMbl H KaTaJUTHUECKOM BJIHSHUH MHHepaJoB (1] 3
seMHOM Kope W/u BepXHell MaHTHH.

Panee Obliin npeyioxeHnl THNOTE3b oépasoBaHMﬁ He(TAHBIX yIIeBOJAG-
POJOB NpH JeHCTBHH paavOoakTHBHBIX uH3ayuenuit. [To B. A. CokoJuosy, ue-
XOAHBIM NPOAYKTOM A 00pa3s0oBaHHA HeMTAHBIX yIJEBOAOPOIOB SIBJILETCH
oprannueckoe BeriecTBo. Iloj medcTBHeM pagHOAKTHBHEIX H3JIyYeHHH Mpo-
HCXOJAHT pacnaj OpraHuueckoro BeUIeCTBAa M Bhigenenue H,, CO, CO, CH,,
C, Oo. B mosie 0o0GsyueHHs TakKe NPOHCXOAUT H peakllWs CHHTe3a H obpa-
GOBaHMEC COEJIMHEHHIl Yriepoja, KOTOpble, IMOJEMHUPHU3UPYACL, MOLYT Tpe-
BPaTHTBCA B TS2KEJbIE YIVIEBOJAOPOAMI, BXOAsIHe B cOocTaB HedTH [2].

B HekoTOpBIX CyIIECTBYIOIIMX FHNOTE3aX .pacCMaTpPHBAIOTCS IIPOLECCE
nosiyueHust HedTH H3 NPHPOJIHOIO Tropwuero raza. B apyrux tunortesax
paccMaTpHBaeTCcd MNpPOLECC MNOJYy4YeHHS Trasa H3 HedTu.

[To panueim [3], npouecc o6pa3oBaHus rasa 3HAaUHTEJBHO GoJiee pac-
npocTpaHe” B NpHpoie, uem npouecc obpasoBanust HedTH. [Tosumepusa-
LLHSI, YCJOMKHEHHe ¥ VTsKeJeHHe MOJIeKY/ YIJeBOJOPOJOB IOJ BO3AElCT-
BHEM pPaJIMOAKTHBHLIX H3JIYUCHUH, a TAKXKE B NPUCYTCTBUH HEKOTOPBHIX Ka-
TaJu3aTOPOB U, B UACTHOCTH, IVIHH J0Ka3aHbI 3KCHEPHMEHTAJbHO.

Hedrb— 310 cs10kHas cMech pas/HuHBIX YTVIEBOLOPOJAHBIX N HeyrJe-
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BOJAOPOJAHBIX COeHHEHHH, KOTOPble BO3HHKAIOT, NpeTeprneBaroT H3MEHEHUS
i, B KOHEUHOM CueTe, paspyumalorcs B JuTocdepe, HaxXOAACh BO B3aHMO-
JEHCTBHH C BMEHAIOLIMMH FODHBIMH IIOPOJAMH, C NOJA3€MHBIMH BOJAMH H
razamMu. [losTroMy HeoOXOAHMO IPOH3BOAHTL KOMILJIEKCHLIE ['€0JIOr0-XUMH-
ieCKHE HCCJAeJOBaHUs BCell CONMPSAXKEHHOH NPHPOAHON CHCTEMBI: HEGTh — T10-
poIsl — Boabl — rassl [4].

OcoGenHo TpyAHOpewnmMoH npobaeMoll B TeOXHMHH HepTH SBJSETCH
o0bsICHEeHHEe 00pa30BaHHA KHCJOPOAHLIX H CEePHHCTBIX COEJMHEHHH B coc-
1aBe acdanbTOBO-CMOJIHCTOM uacTh HedTeH U OUTYMOB.

Hekoropbie CTOPOHHHKH OpraHHUECKOH TUMNOTE3bl YKa3hBaloT, 4TO HOKa
elile He TIPEAJOKEH YAOBJETBOPHTEJIbHBIH MEXaHH3M I[peBpalleHUsi opra-
HHYECKOr0 HCXOAHOIO MaTepuasia B yIJeBOJAOPOJHbIE CMECH M YTO HeT el
SKCIIePUMEHTAJbHBIX JAHHBIX, OCBELlaloIUX 3TOT MPOLECC € AOCTATOYHOH
NOJHOTOM, SCHOCTBIO H YueTOM reoJorHuyeckux AaHHeix {[1]. PesynbTathbl
acTpou3MyecKUX HaOJIONCHHH M HCCJAel0BaHHe XHMHYECKOrO COCTaBa Me-
TEOPHTOB CBUIETENbCTBYIOT O TOM, UTO B Pa3JHuHBIX paiioHax [anaktuku
NPOHCXOAUT AGUOTEHHBIH — TO €CTb He CBA3AHHBIA € KH3HEHESTEJbHOCTBIO
KAKHX-JIN060 OpPraHH3MOB — CHHTE3 HEKOTOPBIX OPraHHUYeCKHX COe/IHHEHHIl
pa3JHUHON CJIOKHOCTH. B MexK3Be3HOM INpOCTpaHCTBe Obiin OGHApYKeHLl
MOJIeKYJIbl BOJBI, MeTaHa, aMMuaKa. B pesyJbrarte nocjiefyoumero aduoren-
HOTO CHHTE3a M3 3THX IPOCTHIX XHMHUYCCKHX COCJMHEHHH, COMepKailluX yr-
Aepol, a3oT, BOJLOPOL H KHCJAOPOL, MOTYT 06pasoBaThCs B GoJjiee CIOKHBIC
opraHHYeckHe UM HEKOTOpble OHOJOrHYEeCKH BaXKHble COeIHHEHHS.

B mocaepHee BpeMs C NOMOIBIO PaguoacTPOHOMHYECKHX HaOMI04eHH i
B KOCMOCe ObljiH 0OHAPYKEeHbl MOJEKYJbl HHAHHCTOrO BOAOpoAa H QopMallb-
neruna. M3 stux coeauHeHuit MOryT OblTh 06pPa3oBaHbl CJAOXKHBIE MOJEKY/Ihbl
OpPTAHHUECKUX COeJHHEeHHH, B TOM HYHCJC OCHOBAHHS HYKJEHHOBBIX KHCJOT
H aMHHOKHCJOT.

Hayunblit uHTEpec npeactaBaseT npodsaeMa MHOHCKA H H3YYEHHA Op-
raHHYeCKHX COeJHHEeHHH B JIYHHBIX MOPOAAX, TECHO CBA3aHHad ¢ npobJeMoi
NPOUCXOXKAeHUS KU3HH B COTHEUHON CHCTEME H, B YaCTHOCTH, BO3MOMXKHOCTh
a6HOreHHOro CHHTe3a OopraHHyYecKux coefuHeHuil Ha Jlyne. Ha Jlyne npak-
THYECKH HeT aTMOC(ephl, TO3TOMY OPraHH4eCKHH CHHTE3 TaM MOXKET IIPOHC-
XOJHUTb BCJEACTBHE B3aMMOAEHCTBHS «COJHEUHOTO BETpa» C Heopraliuuec-
KHMH COEAMHEHHSIMH JYHHBIX IIOPOJ B TNOBEPXHOCTHOM .CJIOE.

Bo3MoXHO TakXKe 06pazoBaHHE OPraHHUECKHX COeJHHEHHH NpH naje-
HuM Ha JIyHy MeTeopHTOB, AeHCTBUH VyJbTPadHOJSETOBOTO  U3JYUEHHS, B
njpasMe 3JekTPHUECKHX pa3psijloB.

[Ton meficTBHEM 3THX Ke (aKTOPOB H OOJLIIKHX TPAJLHEHTOB TeMiepatyp
MOT'YT IPOHCXOAMTH HE TOJILKO PeaKUHW COeJHHEHHsS, HO H peakliuh pas-
J0KEHHSl OPraHUYeCKHX COe/IMHEHHI B IOBEPXHOCTHOM cjoe JIyHbl. AHaau3
06pasIoB JYHHOH MOPOALI, AOCTABIEHHLIX aMEPHKAHCKHMH KOCMOHABTaMH,
nokKasaJ KpaiiHe HH3KOE coOJiep:KaHie B HHX yraepopa. O6pasubl nopog,
B3ATHIe COBETCKOH cTaHuuedl «JIyna-16» no ray6ueel 350 MM MOryT aaTh
. KA4eCTBEHHO JpyrHe peayJbraThl. [1o HEeKOTOpPBIM rumoresam aGHOTeHHbIH
CHHTE3 OPraHHYEeCKHX COEJMHEHHH MOT NPOHMCXOJHTb HA PaHHEH CcTalHH pas-
sutha JlyHel. Ecin  3Ta rumnotesa BepHa, TO B rJyOHHHEIX CJOSIX JIyHHOH
KOpPbl OpraHHYecKHe COeJHHEHHS MOFYT COXPaHHTbCS B GoJjiee BHICOKOH KOK-
IleHTpalliH, YeM Ha NoBepxHocTH. [IpH ucc/ieloBaHHM METEOPHTOB, B OCO-
O6eHHOCTH TaK Ha3blBaeMBbIX YTJIMCTbIX XOHIAPHTOB, H3 HHX yAaJaocCh Bbiae-
JIHTb YIJIEBOAOPOABI, CAXapa, JKHUPHble KHCJIOTH H aMHHOKHCJOTHL. [Ipei-
nojlaraerTcsi, 4To Mo KpaHHeH Mepe YacTb M3 NEPEeUHCHeHHHIX OpraHHuecKHX
coeuHeHni 06pa3oBaich B KOCMOCe a0HOTEHHBIM PaJlHOXHMHYECKHM [yTeM,
fipH NefiCTBHH HCTOYHHKOB 3HEPIHH B BHJE KOCMHYECKHX JyYed, yJbTpa-
(HOMETOBBIX H BEICOKHX Temmepatyp [5].

VrieBonopois, ob6pasyiollde He(Tb H TOPIOUHe Ta3bl, HMEIOT BBICO-
KYI0 TEMJOTBOPHYIO CHOCOGHOCTh. 3HAuHTe/ibHasi HEPTHs 3anacaercs Ipu
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#6pasoBaHHn yrveBoAOpPOAOB. [lporcxoxaeHne 370l SHepruH, GeCKOHTAK-
THbIE CIIOCOOH ee No/iBeleH sl B 00beM, I'le IPOUCXOJAT PpeaKlHy U 3amacaer-
Cs SHEPrHs, paHee B THNOTE3aX NPOUCXOXKIEHHS rasa U HedTH He pas-
pabarTbrBasach. ,

M3 conepxanust opraHuuecKHX THIOOTE3 MOXKHO NPEANOJOKHTb, UTO
SHEprus#, 3amaceHHasi B HedTH, 00si3aHa CBOHM FDOHCXOXAEHHEM KH3He-
AeATeJbHOCTH OPraHW3MOB, H3 OCTATKOB KOTODHIX, MPH KaTaJHTHYeCKOM
AEHCTBHH TBEPIBIX, XKHIAKAX H raszoo0pasHblX MHHEpPasoB, a TakkKe HEKO-
TOPBIX MHKPOOPraHH3MoB, o0pasoBasachk He(Th TNPH CPABHHTENBHO HH3-
KOH TeMuepaType 1l JaBJeHHH B 0CAJT0YHBIX NOPOAAX. '

CorytacHo ruIOTE3aM HEOPTAHAUCCKOrO  NPOHCXOKAEHHS, CJACAYeT Ay
MaTb, YTO HCTOUHHKOM 3HEePrHH, 3aTpaunBaemoid Ha obOpasoBaHHe MoJle-
KyJl COeNMHEHHH, BXOAALNX B cOCTaB He(TH, ABJSAETCS TEIJO MarMbl.

I[To ppyrum rumotesam meTan u GoJiee CIOXKHBIE YIJIeBOJOPOMBI, HAY-
IiMe Ha obGpasoBaHue rasa 1 unedTH, o6pa3oBaJHCL €Lle B NPOTOINJAHETE.
3aTteM M3 3THUX COeNHHEHHH, MOJ JeHCTBHeM Tenna B ray6HHe MaaHeThl, 06-
pPasywTcd NPHPOJAHBIE TOptouHe rasupl W HedThb [1,4].

Hspneuenue ropiounx razop n He()TH W3 3eMaM M HX CIKHTAHHe SIBJISI-
ercsi CcrocofoM BHIKAUHBAHHS 1 PACXOJOBAHHS HEPTETHUECKHX 3afacoB
fIJIaHeTHI.

B paccmaTtpuBaeMoM  I[HKJIC HeT BHCIIHCFO HCTOUHHKA  TONOJHEHUS
SHEePreTHUYCCKHX 3aNacoB MJAaHEeThl H3 MHPOBOTO MPOCTPAHCTBA. Y UBITHIBAS
H3BECTHDbIE TPYAHOCTH B TNPHUBJEYCHHH IMNOTE3 OPraHHYeCKOrO M HEOPraHH-
YECKOT0 TPOUCXOXKIEHHA HeMTH AJSl pelleHHss MHOIMX BaXKHEHUIMX 3Ta-
NOB 3TOH NpoG/reMbl, HaMH OblJa NpelIokKeHa THNOTe3a 06Pa30BAHHA COe-
AHHEHHN yriepola, BXOASIIHX B cocTaB HeTH M rasa B msasMme, KOTOpas
MoxeT 00pa3oBaThbCsl B 3eMHBIX He[pax.

MHorHe TpyJHble BONPOCH B ONHCAHUH TIPOLECCOB 06PA30BAHHS NPHPOL-
HBIX Ta30B H He(TH MOTYT OLITb pEILEHBl, €CJAH HCXOAHMTb W3 THOOTE3bl HX
0o0pa3oBaHHsl B pe3y/]bTaTe CHHTe3a OPraHHYECKHX COEJHHEHHE B MJa3Me
SJEKTPHUECKHX Pa3psA0B.

§ 2. XumnuecKHe peaKkiun CHHTE3a U PA3NOKEHHS YIIeBOJOPOOR
B 9JIEKTPHYECKHX pa3psigax

Ycnoeusi NpoTeKaHHs PA3NHUHBIX PeakUuil B paspsiie H3y4YeHBl Ka-
yecTBeHHO. KosHuecTBEHHBIE COOTHOLIEHHS IJIsi PacuyeTa NPOTEKAHHS XHMH-
YeCKHX pEeaKknHH INOoKa He HCCJed0BaHBHl.

Ilpn ouenb BBICOKUX TeMmepaTypax, KOTOpble Pa3BHBAIOTCS B HCKPOBOM
SJIEKTPHYECKOM Dpaspsijie, MOJIEKYJbl PA3/IaralTCad Ha aTOMbI M paJHKAaJHbl.
B nuasme paspsina TemmepaTypa HOHHOTO, H 0COGEHHO 3JIEKTPOHHOIrO: Ta3a,
MOZKET 3HAYATCJbHO MNpEBLIATL MOJEKYJspHYlo Temnepatypy. KayueHsl
Pas/HUHbIe BHABL SJCKTPHUECKHX Pa3psifioB B rasax, XKHAKOCTSX, TBepABIX
Tenax M njasMe. B smekTpHueckoM paspsifie MOXKeT GbITb NOJyueHa BBICO-
Kas TeMneparypa HOHHOTO H 3JIEKTPOHHOrO ras3a, BBICOKAas KOHLEHTPALHN
SHEPrHH M OCYIIECTBJIEHBI XHMHUYECKHEe H silepHbie PeaKIuH. oo

[lonamass 3artem B o6Jsacts paspsafa c 6ojee HH3KOM TeMIepaTypoi
H B3aHUMOJEHCTBHSA ¢ HCXOZHBLIMH H BHOBb 06Pa30BAaHHBIMH MOJIEKYJaMH XH-
MHUYECKUX COEJIMHeHHH, AKTHBHBIC YaCTHUBI MOTYT BCTYyNaTh B HOBBIE XH-
MHuYecKHe peaknuH. [105TOMy BOSHHKaeT cJ0XKHas 3ajaya He TOJBLKO HHH-
LHHPOBATL B Pa3pslle HAUAJIO Peakiyil, HoO H CO31aTh YCJOBHS [OJyYeHHs
HYXKHOTO TPOAYKTa, YCTPAHAS PEAKHHH MEXAY MNPOMEXYTOYHBIMH NDPOLYK-
TaMH. [las peakuuii CHHTe3a YIVIeBOJOPO/OB, BEPOATHO, CYILECTBEHHO noJy-
ueHHe aTOMHOINO BOAOPOAA B TJEHIIeM paspsfe. XHUMHYeCKHE peakIHH,
NIPOTeKalolllHe TNpH MOCTOSIHHOM [aBJeHHH H JOCTATOYHO BLICOKOH TeMIle-
partype, KaKk H3BeCTHO, CONPOBOXKIAKTCA YOBIIbIO H306apHOTO MOTeHLHA-
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da (G) w HAYT DO COCTOSIHHS PABHOBECHS, XapaKTEpPH3yeMOro MHHHM&/b:
HBIM 3HaueHHeM Bennuunnl Q. [das [DOCTHXEHHS CTeNeHH JHUCCOLMAIHUH
MOJIEKYJISIPHOTO BOJOPOAA Ha aToMbl, paBHo# 0,5 mpu Aasaenun 0,001 atm,
BOJOPOJ HeoOGX0AUMO Harperh npubausutenbHo Jo 2600°K. [Tpu temmnepary-
pe 800°K paBHOBecHas cmech comepxuT Bcero okosao 1078% aromos.

B Txelouiem paspsie, INpH TeMmIepaTypax rIa3a 3HA4MTeJbHO HHIKe
800°K, yxe MOXKHO HOJYYHTb IPAKTHYECKH NOJHYIO AHCCOLHANHKIO BOLOPOAA,
T. €. CBepXpaBHOBEeCHble JJjd JaHHOK TeMIlepaTypbl KOHIEHTpAallHu aTOMOB.
IlpuBesieHHasi BO3MOKHOCTbL IOJYUYEHHS CBEPXPABHOBECHLIX KOHIeHTpA-
LM NPOAYKTOB CBS3aHA ¢ HEH30TEPMHUHOCTBIO TJIA3Mbl paspsjfa H Cylie-
CTBOBaHHEM Hapsijly C OTHOCHTEJbHO HM3KOH TeMIIepaTypoil MOJIEKYJsp-
HOTO rasa BecbMa BBICOKOH TeMIepaTyphl 3JeKTPOHHOrO rasa. dta pasHoCTh
TEMIepaTyp BHYTPH Ta3a H TMO3BOJSET PCAJH30BATH HEPABHOBECHOE C€OC-
TOSTHHE.

B JayroBoM 3JIeKTPpHYECKOM paspsie, KOTOPBII xapakTepusycrcs 060ib-
weH NJIOTHOCTHI TOKA, ueM TJIOULHil, NOBLIIAETCA MOJEKYyJAdpHaAd TeMIie-
paTtypa, a TeMuepaTtypa 3JeKTPOHHOIO rasa IlOHHxKaercda. B ayroBom pas-
psille. IPOUCXOAAT PeakUHH CHHTE3a OKHCH a30Ta, 3JIEKTPOKPEKHHI Mera-
Ha /[0 aueTH/eHa [0 ypapHeHHIO: 2CH, = (JZHZ -+ 3H,.

Hast 37Ol 3HOTEePMHUYECKON peakKlUUW Pacxo/ 3SHEpPTHH B Jyre COCTas-
asier okosio 10 kBT. uac Ha 1 kr angeruaena [7].

[Tnazma, ropsitiast B IyCTOTaX CJAOUCTOrO MJM MOPHCTOTO JAUIICKTPHKR,
obJjajaer noOAMMEePH3UpYIOIIUM AelcTBHeM. M3 HH3KOMOJIEKyJSPHBIX yr-
JEBOJOPOLOB B Hell 00pasyloTcs KHIAKHe H TBepAble IPOAYKTHI.

Kak usBecrHo, He)Tb U IPHPOJHBIC Tas3bl YacTO 3aJI€TAKT B MOPHC-
THIX OCaJOUYHBIX MOPOAaX, B KOTOPBIX MOTYT NPOTEKATh YKa3aHHble XHMH-
yeckHe peakuuu B GappepHoM paspsge [9, 10].

JJisi XUMHYeCKON KMHETHKH B I'da30BOM paspsijle OCHOBHBIM SIBJSETCH
HOJIOXKEHHE, UTO CKOPOCTb XHMHUYECKOH DeakUHH B JaHHOM BH/E 3JEKTPH-
YeCcKOoro paspsifla NpPOINOPHHOHaJ/JbHA MOILHOCTH paspsaga [6].

lisMeHeHHe MOLIHOCTH B pPa3psHOH LieNHd He JOJIKHO CONPOBOXKIATHCSA
H3MeHeHHeM BHJA paspsijd, TaK Kak KO3(Q(HUHEHTH NPOMNOPLUOHAJBHOCTH
YKas3aHbl B NPUBECHHOM IpaBuJjie AJs OJHOH H TOH XkKe peaKLHUH, HO B pas-
HBIX BHJAaX pa3psifila MOT'YT HMeTb pasHbie 3HauyeHusa. Hanpuwmep, Taeromuii
paspsii Ipy HU3KOM JaBJeHHH OU€Hb MaJio 3((eKTHBEH B OTHOLICHHH peak-
1M TIpeBpallleHus MeTaHa B aleTHJeH, a JAyra IpH CPeAHHX HaBJCHHUAX
BecbMa s¢pdextuBHa. [losromy mepexos Taewowliero paspsiia B AYrOBOH co-
IIPOBOKaeTcd pPe3KHM BO3pacTaHHeM 3P (PeKTHBHOCTH npouecca.

OcHoBHOe 3aTpyJHCHHE NPH H3yUEHHH KUHETHKH DeakuH#l B paspsaic
COCTOHUT B TOM, YTO NPAaKTHYECKH HEBO3MOXKHO OIpPEAENHTb TOYHO BpeMs
NPOTEKAHUsT peakiliyd, HOTOMY YTO He ompeleseH o0O0beM peakluH. ITO
3aTpyAHEHHEe NPEOAOJIEBAIOT IIyTeM BKJIOUeHHsi oObeMa V 30HBI peakxiuu
8 KOHCTAHTY CKOPOCTH, T. €. 3aMeHBl B KHHETHUECKHX ypaBHEHHAX BpeMeH
peakuHy NpPONOpPUHOHAJBHON eMy BeJHYHHOH 06paTHON 00beMHON CKOPOCTBIO

o 1
IPOXOXKJAEHHSI Ta3a uYepe3 PEaKTHBHBIH COCYy. (—‘7) i6].

B 3emMHBIX HeJpaX BO3MOMKHO OCYUIECTBJICHHE DAa3JIMUHLIX (H3HUUECKUN
IpOLECCOB NPEBPALICHUS] PA3JHUYHBIX BHAOB 3HEPIHH B 3JIEKTPHYECKYIO, 006-
pa3oBaHHE NPH 3TOM BBICOKHX HANPSKEHHU M BO3SHUKHOBEHHE 3JIeKTPUYECKHX
paspsajioB B rOpHBIX Nopoxax. Kiaccuyeckas 3JeKTPOTEXHHKA, OCHOBaHHasx%
Ha MaKpOCKONNYecKo# anekrpopunamuke ®apages—Makcpesna, ueeaenyer
3JeKTPOMArHUTHBIE B3aHUMOJIEHCTBHS B H30TPOIHBIX CPeAaX U He yYHTBIBAET
aTOMHYIO CTPYKTYPY TN H 3JeKTDHUeCTBA, MEXKATOMHbIe B3aMMOIEHCTBHSA.
JAedexThl CTPYKTYpH! TBepAbX Tesl. Ha 3akoHax KaacCH4ecKOH MaKpOCKOIH-
teCKOll TEOPHH 3JEKTPHUECTBA OCHOBAHO NIPOH3BOJCTBO, IIepejaya, pacnpeme-
JIEHHE U HCII0Jb30BaHHE JEKTPOIHEPIHH.
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Boabintie nepenextushr reHepHpOBaHMs 5MEKTPHYECKUX 3aPSAN0OB B pas-
AMYHBIX YCJIOBHAX MpPEACTaBJAAIOT 3JEKTPOHHBIE H HOHHbIE CBOHCTBA aHH30-
TPOIHBIX Cpel H He(eKTHBX CTPYKTYp. MarduTHbie, 3jeKTpUuecKkue, MOJY-
IIDOBOJIHUKOBLIE CBOMCTBA TBEDABIX, MKHUAKHX TeJ U IVIa3Mbl [IOJy4dioT CBOE
00'bsICHEHHE C YIETOM MHKPOCKOIIMUCCKHX CBOHCTB CPeIbl, HapYIIEHHH CTPYK-
TYypui. B 10MYIIPOBOAHHKOBOH 3HEPreTHKe HAYWHAIOT HCIOJAb30BATL ABJACHHS
QJIEKTPOHHBIX B3aHMOJEHCTBHH B TBepJAOM TeJe, HPOTeKaloIHX Ha TpPaHul2
MEXIY METasJlIOM M JH3JEKTPUKOM -—- B TOHKHX IMOJYHPOBOAHHKOBHIX IJieH-
Kax Ha Merasyiax, TOHKOJHCHEPCHBIX CMeCHX MeTan/-InsJaeKTPUK, NoJayNnpo-
BOJHHUK-AUIJICKTPUK.

JJIeKTPOHHBIC H HOHHBIE CBOHCTBA TBEPABIX TeJ O0YCAABAHBAKT HX do-
TO3MEKTPHYECKHE, TEIUIOIICKTPHYECKHC CBOHCTBA, HAXOAAIINE MPUKJIALHbIS
NpHMEHEHHA. YCHJIEGHHO H3Yy4YalOTCsi paliee M3BECTHbIE SIBJEHHS KOHTAKTHOMN
3JIEKTPU3 ALK, BO3HUKHOBEHHWS 3apsNOB IIPH NPOXOKIEHHH YNPYTHX BOJIH
H IJIACTHUCCKOH JdedopMauuu TBep/bIX Ted M npod. Takue cUCTEMBI H KOH-
TaKTbl BO3MOXKHBI H B 3eMHLIX HEApax.

VnTepecHble HCCI@AOBAHUS BELYTCS 110 3JCKTPOHULIM H HOHHBLIM CBOHCT-
BaM KHUAKOTO H I'a3000pa3HOro COCTOAHUSA BEILCCTBA U SBJEHHI HA rpaHuliax
(as. Heeaenopauus 5neKTPHUECKHX ABOHHBIX CIOCB Ha TpaHHIAX-NOBEPXHO-
CTAX CONPHKOCHOREGHHA TBEPJAOrO, KH/AKOIO M Ta3000pasHOro COCTOSHUH
TPUBO/IUT K IPAKTHYECKH HHTEPECHBIM CJICJCTBHSIM HENOCPEACTBEHHOIrO rMpe-
00pa3oBaHHa 5HEPIMH XMMHYECKOro TOIIHBA B 9JIEKTPHUECKYIO, paspasoTKy
IMEKTPOXUMHUYECKIX HCTOUHHKOB TOKd, HOBLIX MCTOLOB 2JEKTPOXHMHUECKOTO
cuHTe3a. Takue sABJeHHS BO3MOXKHBI H B 3€MHBIX HeJpax.

B CCCP, CHIA n apyrux cTpanax co3faHbi 00pasiibl 3JeKTPOXHMHYE-
CKHX HCTOUHHKOB TOKa, pafoTaiomiX Ha 1a3006pa3HOM BOAOPOAE H KUCJAODPO-
Ae ¢ K03 (pHIMEHTOM I0JIe3HOTO ACHCTBUS NPSIMOrO NpeobpasoBaHus XHM-
YeCKOH 3HEPTHH TONJIHBa B 3JIEKTPHUECKYIO, AocTHrawinero 809, .

Hpennonaraercs, 4To 3JeKTpUUECKHE HCKDPOBBIE PA3DPsAbl IIPH BBICOKOM
Hanpsi:KeHHH HJH AYTOBbIC W TJEIOUIHE pa3psifbl NPH HU3KOM HAaNpsiKeHHH
(10 20 B) 06pasyioTcsl B 3€MHBIX HeJIpaxX BCJEACTBHE PASIAUHBIX (PH3HMUECKHX
SIBJIEHHH, KOTOpble HAOMIOZA0TC B 1a00paTOPUsX, HIH TaK K€, KaK U Ipo-
30BbI€ fIBJIEHHS B aTMmocdepe. ,

B atMocdepHbIX yCIOBHSX [P HCKPOBOM Paspsiie B rase KOHILEHTPAIHs
SHePIHH B I/1a3Me MOXKET 0Ka3aThCs TOJBHO Ha OJHH MOPSIAOK HHKE, YeM MpH
AlePHOM B3DBIBE. B MCKPOBOM pa3psiie B XKHAKOCTH MOIIHOCTDb, BLIZEASEMAA
B IIa3MEHHOM ILIape, LOCTHIaeT coTeH meraBaTt. O6pasymoiuascs B paspsane
nmiasmMa umeer temneparypy 104—3-10* °K. KonuesTpauus uacTHIl cOCTaB-
aset 102°—102! cm —3; naBieHue B miasMe gocturaer 102—10* xr/cMm2, a mioT-
HOCTb 3Hepruu 102—10° mx/cM3.

B semHBIX HeIpax mNpoTeKalT 3JeKTPHUECKHE TOKH. Pa3phiB JHHUH
5JeKTPHYECKOro TOKa OyAer CONPOBOXKAATLCS BOSHHKHOBEHHEM 3JeKTpHYE-
CKOH AYTH, CYI(eCTBOBAHHE IIA3MBl B AyTe ONpeNeaseTcs YCJIOBHAMH B LIEIH,
IIposer yacTuilbl BHICOKOH SHEPTHH TaKXKe CONPOBOXKAACTCH 00pa30BaHHEM
TJIa3Mbl B TPeKe uacTuubl. Kaxioe orjieibnoe U3 yKa3aHHBIX SiBleHUi 06pa-
30BaHUs TJIA3MbI IPOLOJIKAETCA MALOe BpPeMs, HO, YUUTHBAs MJIHTEJBHOCTD
reosIOrHIeCKOR HCTOpHH 3eMaTH, ee 06beM, MOKHO CUHTATH, UTO 00lIee BpeMs
CYIIECTBOBAHUS MJIa3Mbl H BO3MOXKHOCTH NPOTEKAHHs IIA3MEHHBIX IIPOLeC-
coB nojstyyaercst 6osibiuM. Ilepenoc B noj3eMHble YCJIOBHS SIBJICHUS 3JeKTPH-
3aliu ¥ 06pa30BaHUs VIA3MH, KOTOpoe Hab/moznaercst B arMocdepe, Ha 1o-
BEPXHOCTH 3eMJIH B IPHPOJe M Ha NPOHM3BOACTBE, TOKA ABJASETCA THIIOTE30H.
Paspsiasl B 3eMHBIX HeJpax Noka He HaOmonasuch. OAHAKO HeT (PH3HIECKHX
OCHOBAaHMH IJIs 3anpelleHns TakKod rumoress [7, 8]

[Tpn o6pasoBaHny BHICOKOTEMNEPATYPHOH MIA3MHI H IJIOXOM TeMJOOT-
BOJe B 3¢MHBIX HeApPaX BO3MOXKHO NPOTEKAHHE TEPMOSAEPHHX MPOLECCOB.
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§ 3. OGpasobanue HedTH i rasa fpu NJA23MOXHMHYECKHX PeaKiHAX
B 3eMHBIX Hejpax

[Tpoucxoxaenue HedpTH U rasa 1o opraHuuecKoi rumnoTese 0ObACHsETES
AeHCTBHEM pa3/HYHHIX BHEIIHHX (aKTOpPOB Ha OpPraHHYeCKOoe BelecTBO 3
npouecce HepreoGpasopanHusd. B KauecTBe TaKHX QaKTOpOB; ONpeAENAIOMIHX
npouecc HedTeoO6pa3oBaHus, BHIABHIAIOT BEICOKYIO TeMIePaTypy, JaBJjieHHE,
MHKpO®J0py, KaTaJuTHdeckoe AeHCTBHE MHHEDaJbHOH H/IH GHOJIOrHYECKOH
CpeAbl, paJlHOAKTHBHOCTb, COJNEHOCTb, AEHCTBHE BOABL M MpPOY.

Tunotesn HedTeoGpa3oBaHUST OTAHYAKOTCS JAPYT OT ApYra rumeprpogu-
pOBaHHEM pOJIH KaKoro-aub0 OJHOro NPH3HAKA: HAlpPHMEp, TeMilepaTyph,
IeHCTBHS pajHOAKTABHBIX M3JyueHHH HaIH MAKpoGJoph ¥ npou. [1]. B nuas-
MOXHMMHUECKOHl THNOTe3e COXpaHsieTcsi reoxuMuyeckas obOcTaHoBka 006paso-
BaHHA He(TH H rasza. B ecrecTBeHHBIH peakinHOHHBIN 06beM i obpasyoliylo-
csl paspsAAHYIO MJIa3My BBOJIHTCS HeOOXO/HUMOE /sl MPOTEKaHHsI XHMHUECKOI
peakiyi KOJHYECTBO 3HEPTHH. BBOA 3HEPrHH OCYUIECTBJSETCS YHCTHIM, Oec-
KOHTAKTHBIM IyTeM, H3 3JIEKTPHUECKOTrO 110Jis, C MOMOILbIO 3JEKTPHYECKOro
paspsina. Ilpx 5TOM COXpaHSIIOTCS €CTECTBEHHbIE YCJOBHSI FeOXMMHHECKOro
peaktopa. [lo Hawel runorese, Kk paHee paccMOTPEHHBIM (akropaM obecre-
JeHHsi MPOTEKAHHA TIIpollecca I[peBpallleHHsi OPraHH4ecKoro BelecTBa
B He()Thb HJIM ras3 mnpejJjaraercs 100aBHTb ellle XHMHYeCKHe IIPOIeCChl IpH
peakiuH OPraHAYecKoro CHHTe3a B IJ1a3Me 3JeKTPHYeCKHX paspsifos. [Ipore-
KaH¥e peakiHH MOAAePKHBAETCHA MNOABOJAOM 3IHEPrHH H3 BHEIUHAX HCTOYHH-
KoB. OTCYTCTBHE HCTOUHHKOB 3HEPIHH SIBJSJIOCH CIA0BIM MECTOM B HpEABIAY-
mux ranoresax. CaMa IJ1a3MOXMMHUECKAsi pPCAKUMsi MOXKET NPOTeKaTh B
caMOM OpPraHHYecKOM BellecTBe H ¢ ero yuactueM. Ilo opraHdyeckoit rumo-
Tese o6pasoBaHHA HedTH, HeTsHble YIJIEBOAOPOABI NPENCTABASIOT COGOMH
BOCCTaHOBJICHHBIE COefiHHeHHsi yriepoja [1).

O6s3aTeNbHBIMH  YCJIOBHSMH He(TeoOpas3OBaHHsl CUHTAETCA HaJHuHe
FeOXHMHYECKOH BOCCTAHOBHTEJBbHOH 0O6CTAHOBKH B OCAJOYHBIX [OPOJAAX.
BEICKa3aHO MHEHHE, 4TO AJs 00pa3oBaHHUA He(TH IVIABHBIM fBJSETCS OKHC-
JHTeJIbHOE peobpa3oBaHue OPraHHYECKOTO BEUIECTBA B OCAJI04HBIX OPOAAX.
[To mia3MOXHMHYECKOH THIOTe3e BO3MOXKHO 00pasoBaHHe YIJIEBOJOPOJNOB
IO MyTH JerHAPHPOBAHHS H NOCJIeAyIOUlell NOAUMEPH3AUNH 06pa30BABINHXCH
B IJa3Me 3JEKTPHUECKOTO paspsia yriesofopojos [7]. Mcxomubim Beniect-
BOM NpH TAKOM IJIa3MOXHMHUECKOM LHKJE MOMKET C/IyKHTh OpPraHMYecKoe
BelleCTBO, HaXOAsAlleecs B 0CaJl0UHHX Nopoiax. B 6GoJsiee ray6oKHX CTagMsX
MeTaMopdu3Ma 3TOro BellecTBa 06pas3yIOTCs ra3oBble MPOAYKTH H, B YaCTHO-
cTH, MeTaH. Meran B IJIadMe paspsafa MOXKET IOZBepPraTbCs 4acTuy-
HOMY JErHApHpOBaHHUI0, NIPHBOAAIEMY K 00pa3oBaHUI0 CBOGOAHBIX pajHKa-
JIOB, KOTOPHIE, COEIUHAACh MeXAY coboi, 06pasyioT alleTHJeH, STH/IEH H pas-
JNYHBIEe Ta30006pasHble W KHUJKHe YT/IeBOAOpPoAn. Peakunn obpasoBanusi
aleTHJeHAa K3 MeTaHa B IlJla3Me pa3pfja B pe3yJbraTe MOJHMEPH3aUHU
IHPOKO NPUMEHSIOTCSL AJIsl NPOMBILIICHHOTO TosyyeHus auerniena [7]. Ta-
KAM 06pa3oM, NMIa3MOXHMHYECKHE MPOLECCH B ra3ax MOTYT JIONOJIHHTb [H-
noTe3y OpraHHYeCKOro NPOHCXOXKAEHHS HEPTH B 3eMHBIX HeJApax, CHHMas
yacTh TPYAHOCTEH, ¢ KOTOPHIMH BCTPEUAIOTCS 3TH TUNOTE3bl B OGBACHEHHH
o6pasoBaHus KUAKOH HehTH H OCOGEHHO ee COeLHHEHHH, COLepXKallxxX cepy,
a30T, KMCJAOPOJ, a TaKxkKe MeTaJJbl: BaHaJHi, Mosnbred ¥ AD. '

[1n1a3MOXHMHYECKHEe TIPOLECCH AOMYCKAloT NPOTeKaHHe COOTBETCTBYIO-
IMX peakuHi W NoJyyeHHe COeJMHEHHH ¢ yr/epOAOM HepeyHCAeHHBIX BBIIIe
A APYrux sJjemeHtoB [7]. : :

W3 onbiTa paGoThl 3JeKTPHUYECKHX MAaC/JAOHAIOJMHEHHBIX alllapaToB BbICO-
KOro HAlpsizKeHWs, HanpuMmep, TPAHCHOPMATOPOB H MAC/AHBIX BBIKJIOYATe-
Jell U3BECTHO, UTO B MX Oakax HalJopaercss HaKomJeHHe LIaMOB. TH IPO-
AyKTH 00pasyioTcs B pe3ysbTaTe TNOJMMEDH3ALMH H OKCHAaUKH Macja
B IJIazMe THXOro paspspa.
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[Tpouecc muaamMoo6pa3oBaHUsi B MACJOHATNIONHEHHOM BBICOKOBOJBTHOM
MacJjoannapare NPOXCXOMHT LOBOJBHO OBICTPO. 3a HECKOJbKO JeT NpebhiBa-
HHA NOJ HaNpsiKeHHeM, NPH HaJHYUH KOPOHHPOBAHUs, HAKAIJIHBAETCH 3Ha-
YHTEJbHOE KOJHYECTBO MITAMOB.

ITox neficTBHeM 3JIeKTPHYECKUX Pa3psiiOB B TBEPABIX MOJHMEPax MNpu
NOBHIIEHHLIX TeMnepatypax 100—200°C, BO3HHKaeT SJeKTPOTEPMHUECKASN
nectpykuusi. [Tox neficTBreM GLICT@BIX 3JEKTPOHOB U3 Pa3psia BEPOATHA TaK-
Xe NeCTPYKUHUst MAaKPOMOJIEKYJa nojuMmepa ¢ 06pa3oBaHHEM BO36YKIEHHHIX
fTapaMardUTHHIX MOJIEKYJI—CBOOOMHBIX PaAHKaa0B. IIpH BEICOKHX TeMmepaTy-
pax cBoGOMHBIE PalUKaNbLl WHTEHCHBHO PEKOMGHHHDYIOT APYT € APYIOM HJIH
XHMHYECKH B3aHMOJCHCTBYIOT C OKPYKAOIHMH HeHACHIEHHEIME MOJIeKYyJ1a-
MH NOJHMEDPOB H PaCcTBOPEHHHIX ra3os. CJeJ0BaTeJbHO, OMHOBPEMEHHO MO-
KeT IIPOHCXOJUTh TaKXKe 06pa3oBanKe B pa3psle HOBHIX XHMHUECKUX CBS3ell,
NpHBOAALIEE K H3MEHEHHIO NOJABHKHOCTH MAaKPOMOJIEKYJI TIONUMEPa B TEIJIO-
BOM JBuxKeHun [11]. -

B paGote [12] uccenoBanacs yecTOHUMBOCTD KHIKMX JAHAJIEKTPHKOB B
3JIEKTPHYECKOM moJie 25 kB/MM. IIpH TakoM cpaBHHTENLHO BBLICOKOM MOJIE
B cjoe TosuHon 0,1 MM Habmionanccy BhIENeHHE ra3oB. bosee yeTofunBH-
MH OKa3aJHCh apoMaTHYeCKHe yrJaeBOLOPOAB], UeM YIJIEBOJOPONE METaHO-
BOTO MJH HadTeHOBOro psigos [13].

ITo sKcnepUMEHTANBHEIM HaHHBIM, HCKDOBbIE 3JEKTPHUECKHe paspsiiLl
BHI3LIBAIOT NPEUMYIIECTBEHHO IeCTPYKIHIO, PA3JIOKEHHe TOJMHMEPOB, a TJelo-
1He PA3PSAAB! — CHIHBAHHUE YIJIEBOAOPOJOB, HX TIOJHMEPH3aLHIO.

WsBecrnbie naGopaTopHble 0 NPAKTHYECKHE AAHHBIE HPHBOAT K 3aKJIO-
HCHHIO, UTO MDY NEPeMEeIeH!H ChIIYYUX TeJs, YTOJMbHOH MbIIH, MYKH, caxapa,
LeMeHTa ¥ JpYrux, HaGJI0/la10TCs THXHE Pas3Psiibl H PEIKO HCKPOBEe. Mox-
HO JIONYCTATH, UYTO B OCAaJOYHBIX MEJKOJAMCIEPCHHIX IOPOAAX, HampuMep,
11€CYaHO-TJIMHUCTBIX TOJIIAX OCAJOUHBIX MOPOX TPH MaJO# HX BJAXKHOCTH M
BEICOKOI TeMIepaType, KOT/a YaCTHIE HEe CIUBAIOTCH, a MOTYT OTPHIBaTHCH
ApYT OT ApYra, NPOUCXOJUT HX 3apAKEHHE H THXHE Paspsal MEKAY HHMH.
B nuasMe THXOro paspsija NPOMCXOAMT peaknusi 06pasoBaHusE YIJIEBOJIOPO-
0B, UX KPEKUHT HJIM NErHAPHPOBAHHE, 4 3aTeM CLIHBAHHE OCTATKOB MOJEKY.T
¥ 06pazoBaHHe MOJEKYJ TSIKeNHX YIJEBOLOPOLOB.

B nanHOM cryyae 3/€KTPH3aNMs UACTHI B 0CALKAX 6yneT MPOHCXOAHTL
BCJICACTBHE MX NEPEMEINCHHs! IPABHUTANHORHEIMHE CHJIAMH HJIH TIPH TEKTOH:H-
4ECKHX ABJCHHSX. YKa3aHHE MPHYMHBI II1a3MOXHMHYECKHX DEaKumii B oca-
HOYHBIX TOpPOJAX JOMOJNHSET THIIOTe3bl OPraHHYECKOrO MPOHCXOKICHUS
He(TH. B runorese NMPHBOAMTCA MEXaHU3M MPOLECCOB NPOTEKAHHS XHUMHUE-
CKHX peakiluii 1 HCTOUHMK NOCTYILICHUS! SHEPTHH TAKOH DeaKIHH U3 MIa3MBl
THXOTO 3JIEKTPHYECKOro pa3psna. ITo 3TO# rumorese, B MeJKOAHCIEpCHBIX
OCalIOYHBIX NOPOAAX, CONEPIKAMHNX OPTaHHYECKOe BEIeCTBO HJH YIJIEPOR U
BOLOPOX B COCIMHEHHUSAX, 3aJE€ralllUX B YCJAOBHAX, KOrAa BO3MOMKHBI Ma-
/IbIC NEPEMEINEeHNs] YACTHUEK JPYr OTHOCHTEJBHO APYra M HEBHICOKON BJIa-
HOCTH, MOT'YT BO3HHKaThb paspsiAbl. B mmasme paspsina MoOXeT MPOHCXOLHTS
peaxIusi CHHTE3a MOJIEKYJI YIJIEBOLOPOIHBIX COSIHHEHHI.

Hemeuxkuit Bynkanonor ®. Bynbed paHee npennaran HepraHukaM obpa-
THTL BHMMAaHHE HA BO3MOXHOCTb CHHTETHUECKOIO BOSHHKHOBEHHS He(TSIHBIX
YIJIEBOAOPOJIOB H3 OOBIUHEIX JJ/IST BYJKAHOB I'a30B, HAPHME], OKHCH yryiepona
H BOJOPOJA 110 CXEMaM:

2 CO+2 Hy=CH,+COy+}-g,

CO+3 H2= CH4+H20 44,

rie g — TenJIOBOH 3KBUBaJeHT [14].

Beprao eme B 1863 r. B mckposoMm paspsie OCYLIECTBASAN peaklHH ¢
KHC/IODOAHBIMH COGNIMHEHHSIMH yIyiepoja u Bopopona B cMecsx CO+Ho,.
B pesysbTare niasMOXHMHUECKHX peakuuii mosyuasduch pasJHuHBIE T230006-
pasHBle H KHAKHE YrJIeBOIOponH [7]. '
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ITo mia3zMOXHMHUECKOU runorcie, o6pasoBaHue METaHa M3 BOJOPOJA W
yraepoja MOZKET NPOTeKaThb 10 TeM K¢ peakUHAM, 4To H NPH TepMOXHMHYE-
ckoM Bo3zaeficTBuy. Bomopon MoxkeT 06pa3oBLIBATLCA NPH PA3JOXKEHHH B pa3-
psiie YTJeBOJAOPOIOB HJH BOJBI, WM APYTHX BOJOPOJOCOLEPKAIUHX COCLH-
HeHU. '

B o6aacti reoXMMHYECKOTO H3yuyeHHSt HedTSHBIX Ta30B H TOPIOYHX
CYXMX Ta30B, TPYAHOH 3ajaaueil sBjsieTcsl 0ODbsICHEHHE HAJHUMS B HX COCTABE
npuMecell Metamop(dHUeCKHX U 10BeHHa bHBIX KoMnoHeHTOB CHy, CO, u mpH-
Mecell TSXKeJblX YrJIeBOJOPOLOB, MeTaJJI00PraHHYeCKHX COCJHHEeHHH, coeqy-
HEHHH, COoJepIKalluX cepy, KUCJAopox H HP.

[TnasMoxuMust 0OBACHAST IOSIBJEHHE 3THX COeAHMHEHHH yrjepoja Kax
NyTeM HeOpPraHHuecKoro CHHTe3a, TaK H IyTeM JeCTPYKIHH OPraHn4ecKoro
BELleCTBA JI0 I'a30BOIO COCTOSIHHS, PAa3JOXKEHHS 3THX Ia30B H NOJHMepH3a-
UM TPOAYKTOB PAa3J0KEHHST OPTaHHUYCCKHX BELIECTB B IJIa3Me 3JIeKTpuye-
ckoro paspsna [7]. : ‘

CTOpPOHHHKH OpraHuyeckoil H HCOPraHMYECKOH THNIOTE3 06pa3’oBaHHs
He()TH OJMHAKOBO HE JONYCKAlOT BO3MOMKHOCTH 06pas3oBanus HepTH W rasa
B KpHcTajgauueckux nopopax. [To ni1a3MOXHMHYECKOH THITOTE3€ BO3MOXKHO
BO3HHKHOBEHHE INIA3MBl ¥ B KPHCTAJJIM4YeCKOH (ase, a CaeJoBaTesbHO, H
06pascBaHHe YIVICBOLOPOLOB, BK/IIOUCHHEIX, HANPHMeED, B KPHUCTAJJIHNYECKHC
KapOGOHATHBIE TOPOABI HJH HPYIHC MHHEPAJbl M JHIJIEKTPHUECKHE MOPOALL

B MuHepasax d FOPHBIX NOPOAAX HaGII01aeTCs] MUTAMUKTHOE COCTOSTHHE.
B Toslle XOPOHHMX AH3JEKTPHKOB, HANpUMep, CIIOAB, HaOJI0AaI0TCs OcTa-
TOUHBIC TPEKH OT MPOJETA sILEPHBLIX YACTHL BBICOKHX 3Heprui [15].

B mnasme, oGpasyloliefics B TPEKC UYACTHIBI BHICOKOH 3HEPIHH TaKKe
BO3MOKHO IPOTEKAHUE XHMHUYCCKHX peaklUHil. B npoumwiod reoJorHyeckoi
ucropuu 3eMJid, KOr/la ee MOBEPXHOCTH JOCTHTaJyu OOJbIUHE IOTOKH KOCMH-
qecKux Jydel, ueM B Hacrosuec ppems, oOWHUH 00beM M0JYyUaeMOH TaKHM
IyTeM IJTa3MBl MOT OLIThL 3HAUATEJAbHBIM. B 3TOM caydae cjejlyeT YUHTbiBATH
XMUMHUECKHE PEakKlMH He TOJbKO B Ilasme, HO H PaJHaUHMOHHOXMMHYCCKHO
TIPOIECCHI.

B npouecce 06pa3oBaHusl VIACBOAOPOAOB H Hed)TeH B IJa3Me CylIect-
BEHHO MOTYT BJIHATL TCOJIOTHUECKHE YCJOBHS 3ajsieranus. Hasuuwe 30H no-
1IIAZKEIIHOTO HMJIH IOBBIIIEHHOTO JAaBJEHUS B .HedpTerasonpoayKTHBHOM mJa-
¢Te, CO37aeT YCJAORHS MHIPALHK Fa3000pdA3HLIX U KHAKHX YIVI€BOJ0POLOB.

A. W. KpaBuop yKa3biBaeT Ha IPHYPOUEHHOCTb ra30BHIX U HeMTHHBIX
MeCTOpOXKIeHHH, B dacTHOCTH, B AsepOalikaHe, K 30He T/IyOHHHBIX pas-
JOMOB M uX poJb B (GopMUpOBaHUH 3THX Mecropoxienuil [I]. Ob6pasosanue
Pa3JIOMOB B TODHBIX TOPOAAX JAOJIKHO COMPOBOK/AATHCHA 3JCKTPUIAUHEI
GopToB cTeHOK passoMa. Ha GonbmuX HOBHIX IOBEPXHOCTSX, .06pa3oBap-
UINXCS [IPH Pas3aoMe, BHICTYIIaeT ICKTPHUECKHH 3apsa 60JbMON BeJHUCHH 1
BHIJIJISICTCS OrpOMHAst- 3Heprust B paspsie. [Tlocienyiouee paspylieHue
1 |3MesbyelHe KYCKOB TOPOJLI  TaKsKe COMPOBOXKAACTCHA 3JMEKTPH3aLUes
IIOBEPXHOCTEl ¢ BHIZCJAEHNCM 3SHEPIHH M 0DPA30BAHUEM IIA3MBI B 3/CK-
TPHYECKOM Daspsjle U JIOMHHIICHCHUHCH. DTH pacCyXKAeHHs N0KasnhiBalor,
UTO B 30HC PA3soMa MOFYT 06pasoBaTLCs TNPOAYKTBEL IINa3MOXHMHUYECKHK
peaxuuii, a Bo BpeMsi obpasoBaHus pasaoma OOJbLIHE 3JCKTPHAYECKHE Paj-
PSJGE B 3TOH 06GJACTH MOV BLI3BATb 3CMJICTPSICRHHUST M CRACMHUUCCKHE siBJIe-
nust. Hepenko wadmopaercs, 4To 1sacT OUTYMHUHO3HOH 1IOPOALI Hepece-
KaeTcs JKUNAMH KBaplla TO MOJOUHOIO HBera, TO OKpauleHHOro B OypoBa-
thie ToHa. OKpacka Ksapna fBltcst pesyabraToMm obpasoBanus B KBaplie
UEHTPOB OKPACKH MO ACHCTBHEM PaJIHOAKTHBHHX H3ayyenud. IIpu uarpe-
BAaHUHU OKPAIIEHHOro KBapua jo Temnepatypsl Boime 100°C, umeHTpHl oKpac-
KH paclafalorcs, H Keapu obecupeunnaercd [16]. Hasmuue mentpos oxpac-
KM B KBaplle WJM IPYrHX MHHepaJaX CBHAETEJbCTBYET O TOM, 4YTO TeMIie-
patypa 3THX MHHepaJoB MOCJAe HX OKPaCKH AJHTEJbHOE BpeMs COXpaHf-
Rachb HHU3KOH, a 3JeXTPUUECKOe COTPOTHBJEHHE JHINEKTPUKOB  Obino
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BbICOKUM. IIpu Takux yC/OBHSIX BO3MOXKHO HAKOIMJCHHE 3apsiioB B KBapLE
[16] u snekTpuueckoro paspsiga. MexXay CJAOSIMH NOPOABI HHOTAA HaGJo-
JAIOTCs KUJKH OUTyMa, HPHUYEM KaJbIHT, KaK NPaBHUJIO, GHTYMOM He OKpa-
wnBaeTcss. B OTVIOXKEHHAX, COLEpPKAUMX Majoe KOJHYECTBO OHUTYMHHO3-
HBIX BEIIECTB, ilOCJEJHHE OKpPALIUBAIOT pa3JHUYHBEC OOPa30BaHHA B KaJb-
IHTe: INPOKHJIKH, KOHKPEHHH M T. A. Kajabuur siBisieTcssi wmartepuajom
BBICOKOTO COMNpPOTHBJEeHHA. B HeMm o6pasyercss oGbeMHBIN 3apsan GOJbILOH
KOHHEHTPALHK ¥ 3JjleKTprueckue nous 1o 108 B/cm. Takoe mose B oKpyxkalwo-
e Cpele MOAKEeT BBI3BIBATb BO3HHKHOBEHHE 3JEKTPUUECKHX Pa3psiLioB.

BerpeuaroTesi nopopbl, coiepiaiide TOYEUHBIE PaCCesiHHbIE BKPAallIC-
HUs HeptH. K HX yHCIYy OTHOCATCS GHTYMHHO3HBIC M3BECTHSAKH, GHTYMHHO3-
Hble KPEeMHHCTble TOPOABI H T. J.

CTOPOHHUKH OPTaHHYECKOH TEOPHH TIPEANOJATaloT, uTO  KaleabKH
wedty, ofpasoBaBIMecs B TAKHMX CHJIBHO KOHCOJHMAMDOBAHHBIX TOPOMAAX,
He MOryd ObiTh BRIAAB/ACHEl Uepe3 KanWIsipHble KaHaubl. T103TOMy KaneabKn
He(TH 1OCJIe UX OKHCJIEHHS TIPpeBpaTHANCh B GutyMm [17].

3axonomepHoCcTH 0Gpa3oBaHHS paccesHHOM HedDTH u GuTyMa B mepe-
YHCJICHHBIX NOPO/IAX COIJIACYIOTCS TaKxKe C runore3ofl 06pa3oBaHUs YIieBo-
A0pOJOB H Kamesab He(pTH B 0e33JeKTPONHBIX pa3psifiaXx, KOTOPhiE BO3-
HHKJH B 1I0POAAX, HUMEBLIMXCH B IH3IJCKTPHKE.

[To maasMoXxuMMueckoil THIIOTe3e MpPeANoJaraeTcs, uro oBpasoBaHUe
YTJeBOAOPOJAOB NPOUCXOAUT B 3JEKTPHYCCKOM pa3psije B pe3y/bTaTe Heop-
IaHUYECKOr0 MM OPraHMUeCKOro CHHTE3a, KOTOPHIH MOMKET BO3HMKATL M B
KPHCTAJIHYECKHX 1opoAax. Paspsaabl MOryT NMPOXOAUTbL B 3€MHOH KOpe 79
ray6unnl 15 km. Hanbosice BepOSITHH HAKONJIEHHST 3aPSATI0B H SNEKTPHUCCKHE
paspsiibl B 3eMHOI Kope 1o ray6ueel 5 kM. Haxorenue 3apanos B 3eMHoOM
hOpe MOXKeT TaKxe MPOHCXOJUTh B pe3yJbTaTe [eHCTBHS TEKTOHHYECKHX
MPOIIECCOB, aTMOC(HEPHBIX Pa3pPAIOB H ABJACHHUI B OKOJI03€MHOM IIPOCTPAHCTBE,

Pasapsiasl MOryT 6bITh Pa3iHYHON MOINHOCTH. Pas3psipl B MSIKHX TO-
pollax, XapaKkTepHU3VIOTCsi MaJofl BeJHUHHOH 3HEPTHH, pPaspsijisl B TBePAbIX
Mopoiax — GOJbIIHM SHEPrOBBICACHHEM, TOPSAKA 3HePTHH B3PHIBA SMEP-
HOH GoMGOEH. B Takom cayuae MOryT NPOMCXOMHTL U 3CMJCTPSACEHHA. B
paccMaTpHBaeMOH THIOTe3e JoMycKaercs, 4To raszoHedpTeo6pasoBaHue, Ha-
YaBUIHCh B 1Ja3Me B JaJieKue BpeMeHa (POPMHPOBAHHS IJIAHETH, TPOLO.I-
JKACTCSl B HACTOSIIIEE BPEeMsi, Tak Kak B pacCMaTpHBAaeMBIX cXeMax Tpel-
lioraraercs, uTo 3JEKTpPUUECKHE pas3pAdbl B 3eMHOH KOpe MOTYT HMETb
MECTO H B Halle BpeMs.

[Tpennaraeman runoresa medrerazoo6pasoBanus oGbACHIET IPOHCXOXK-
JeHHE MCTOUHHMKOB SHEPruH, o00eclnedydBalOINX TNpPOTEKAHHE SHEPrOeMKHX
peakuuil CHHTe3a YIVICBOJOPOLOB H HX MOCJAELYIOIEee JErUAPUPOBAHUE
H TIOMMMEPHBAIHIO, T. €. paccMaTpHBaeT BONPOC MJIA3MOXUMHM TPOHCXOXK Le-
HUA Tasza ¥ HepTH. ITa THNOTE3a He KAcaeTcs BOMPOCOB HEDTEreonOrHHy,
Ilpn HanHuuy 3JMCKTPHYECKHX PA3PANOB C BHILEJCHHEM GOJBIIOTO OGHIEro
KOHUeCTBA SHEPIHH W B3PHIBHOIO HAEHCTBHS pa3psiia, BO3ZMOXKHBI M3MEHe-
HUSL B CTPYKTYpe OKPYMKawILeH I'€OJOrHYeCKOH OBGCTAHOBKM U H3IMCHEHHS
YCIOBHA MHIPAUUH H CKOTJCHHS He(TH W rasa B 3ToM pafione. Takum 06-
pasoM, 3JeKTPHTECKHE Da3psibl MOTYT OBITh NPUYHHOH NJAA3MOXHMHUYECKHX
Peaxuni, CCHCMHYECKHX TIPOLECCOB B HEKOTOPOM PaiioHe H MHTpalL#u HedTH
uan raza. OrMeuaercs, YTO OCHOBHbIE PEeCYpCH HedTH M rasa, MOICUMTAH-
Hbl€ K HACTOSLIEMY BPEMEHH, NPHYPOUCHBI K OTJIOKEHHAM, 3aJeraloniuM
no ray6unb 5 KM. Jlo 3THX ®e TJIy6HH 3aJeraioT ouaru MeJKHX 3eMJeTpsi-
cenudl. Ha stux e rayGHHAX BepOATHBIM SIBJSIETCS BOSHUKHOBEHHE SJ€K-
TPUYECKHX paspsoB B 3eMHOH Kope.

Ha cxeme 1 npezcraBiieHa BO3MOXKHASI NOCAEI0BATEILHOCT ob6pa3zoBa-
HHS He()TH HJIM Ta3za NPH HEODPraHWYECKOM HJIH OPraHHUECKOM CHHTe3e B
2/JIEKTPHYECKOM pa3psjie B 3eMHBIX HeJpax.

ITnaamoxumuyeckass rumnortesa He(Terazoo6pa3oBaHHs IOMYCKAeT €O3-
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JaHHe HCKYCCTBEHHBbIX YCJIOBHH B 3€MHOH KOpe, KOTJa B IJasMe rasoBOra
paspsiia B HeApax 3eMJIH, BbI3bIBAEMOro, HanpuMep, KMIOYJIbCHbBIMH pasps-
JaMHU OT reHepaTopa HUMIYJbCHBIX HANPSXKeHHH, MOXKET NMPOHCXOJAHUTL obpa-
30BaHue YrJeBOAOPONOB H HedTH.

Panee nmpemjioxKeHHble THIOTe3bl 06pa30BaHUsA YIJIEBOAOPOIOB U ledTH
He mpejaarald CO3AaBaTh YCJIOBUSA JJIS HCKYCCTBEHHOTO CHHTE3a YIVIEBO-
I0podOoB H HedTH B 3E€MHOH KODe.

CoBpemMeHHasi TeXHHKAa pacrnoJjaraeT BO3MOXKHOCTAMH o6pa3oBaHus B
3eMHBIX HeJpaX 3JeKTPHUECKHX NoJiell BBICOKOH HaNpPAMXKEeHHOCTH, B KOTOPBIX
OyAyT BO3HHKATbL 3JeKTPHUECKHe paspsalbl U #1a3Ma.

Takum 06pa3oM, HMEIOTCA BO3MOMKHOCTH MOJACJIHDPOBAHHA YCJAOBHIl 00-
pasoBanusi HeTH B 3EMHBIX HeLpax,

§ 4. 3akawuenune

B na6opatopHbiX, NMPHPOJIHBIX M IIPOUIBOACTBCHHBIX YCJIOBHAX HaOJIO-
AaeTcsa SBJEHHE INOBEPXHOCTHOTO H OGBEMHOIO 3apSKeHHs! TUSJMEKTPHKOB H
NOBEPXHOCTH NMPOBOJHHKOB, HAaXONSAMIUXCS B HenpoBoasulel cpene, U obpa-
30BaHHe 3JeKTpHuecKHX moJefl. Korma HanpsiZKeHHOCTb 3JeKTPHUECKOTO
NoAS JOCTHraeT 3HAUEHHSI 3JEKTPHUYECKOH MPOYHOCTH cpelbl, TO TPOUCXO-
OUT ee Tpo6ok W HeHTpasiu3zauMs 3apsA0B. DHEPTHA 3JCKTPHYECKOTO N0JA
2aTpayMdBaeTCsi Ha MeXaHHYecKoe pa3pylleHHe TeJs, PA30rpeBaHHe M IJIaBJC-
HHe BelecTBa, Ha KUHETHUECKYIO IHEPTHIO Pa3/eTaloUIUXCs OCKOJIKOB, H3-
JYUeHHe CBEeTa, TeI1a, 3BYKOBble SIBJEHHS H npod. B kanane paspsaa obpa-
2yeTrcd mja3Ma, B KOTOPOH MOTYT NpOTeKaThb MHOTOYHC/AEHHblE (H3MUCCKHL
' M XHMHUeCKHe TIPOLeCCH, BKAIOUas U sifepHbIe PeaKIUHU.

SIBneHne 3apsKeHHs] IHMAJeKTPHUKA B H3BECTHBIX YCJOBHSIX 1Ipe/LcTaBn-
JigeT KOHIEHTPAUHIO JHEPrHU B 3JCKTPHUECKOM lOJe.

O6pasoBanne maas3Mbl Tak:Ke HabJ0AaeTcd B MeCTe pas3pbiBa Iellil
JJEKTPHUECKOTO TOKA. :

ITpennosaraercs, uTo SIBJEHHUS] HAKOIJIEHHS] 3apsiioB H BO3HHKHOBEHHS
paspanoB MOTYT NMPOHCXOAHTh TAKXKe B 3eMHBEIX HEIpax BO BpPeMs TEKTOHHUC-
CKHX TIPOLIeCCOB B IHIJIEKTPHUECKHX TOPHBIX TIOPOAAX U MycToTax. B 3emiibix
Helpax MOryT OblTh U cHelDUUECKUE YCJIOBHS 3JIEKTPH3AUUNA KPOME H3BECT-
HBIX U3 nabopaTtopHoil NpakTHKH. MicKpoBble pa3psiibl B 3eMHBIX HeJpaX, KOr-
Jla B HCKPOBOM KaHaJie BbIE/SeTCd MHOTO 3HEPrHH, MOTYT WHHUHHPOBATL
3eMJIeTPSICeHHs] U CeiCMUUEeCKHe TIPOLEecCHI.

Taewouive U Kyrosble pa3psibl B MOpax TOPHLIX HOPOA MOTYT BLI3LIBATL
NPOTEeKAaHHe NJA3MOXHMHUYECKHX peaKUHH. YYacTKM 3E€MHOH KOpH, B KO-
TOPLIX TIPOFEKAIOT TaKHe SIBJEHHS, MOXKHO PacCMaTpUBaThb K4K NJIa3MOXU-
MHYeckuii peaktop. CpaBHMTeJbHbIe OLEHKH [103BOJISIIOT CHeJIaTh HONyIe-
Hue o 60JbION HHTGI‘paJIbHOIl/’I NPOH3BOAMTCIALHROCTH TaKoro regeparTopa 34
FEOJIOTHUECKYI0 HCTOPHIO 3eMJIH.

[TpencraBiuseT HHTEPCC YCTAHOBJAECHHE 1e0JOrO-(DU3HICCKHX | yCaOBIH,
HPH KOTOPBIX BO3MOXKHB 1IPOLECChl BO3HUKHOBEHHST CBOGOIHHIX 3apsloB, UX
HaKOoNJeHHe, UPOTeKaHHe 3JeKTPHUECKOrO paspsila B JIHAIEKTPUKE H 11po-
ILCCCOB B IJIa3Me paspsna.

[TnasmMoxHMHYecKas THIOTE3a UPEANOAaraer, YtTo 06pa3oBaHUE YI/IEBO-
A0POMOB JOMXKHO NPOHCXOAMTL B MECTAaX BO3HUKHOBEHHUS PA3PSIAHON NJAA3MbI
WM TJTa3MBl B TpeKaX YacTHIL BHICOKHX 3Heprui. B 3eMHOE Kope TakuMu
c6nacTaMu MOryT OBITh 30HH Pa3OMOB W oGjactedl, rae NPOMCXOAST pas-
JUYHEIE TEKTOHMYECKYEe SBJEHHS, OOYCJOBJIHBAIOIIHE NepeMelleHus] FOPHBIX
TeJ,’ X paspyuleHHe W o6pasoBaHMe HOBBHIX TNMOBEPXHOCTEH, Ha KOTOPHIX
BO3HUKAIOT CBOGOJHEIC 3apalibl, NPHBOASLIHE K 3JEKTPHUECKHM paspsaaam.
B ofsacTax, rie uMel0TCsl 3ajeKH MEeJKOIMCIEPCHHIX MaTepPHatoB, B Mec-
Te KOHTAaKTa MeXJY YacCTHUAMH TPOHUCXONHT 3apsiKeHHe TOBEpXHOCTeH
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yactul U o6pa3oBaHHe JBOHHBIX CIOEB. B TaKHX yC/IOBHAX BO3MOXKHO 06-
pa3oBaHHe 3JEKTPHUECKHX TOJIeHl BLICOKOH HaNpSXKEHHOCTH, MHKPO3apsibl
¥ NpOTeKaHHe T1a3MOXUMHUECKHX peakuuii ¢ o6pasoBaHHEM, HalpuMep,
YIJIEBOJOPOJIOB WJIH APYIrHX OPraHHYECKMX MJHM HEOPraHU4YeCKHX COeHHe-
1Hi. Takas Mblcib He NPOTHBOPEUHT, HANPHMEpP, CYHIECTBOBAHHIO HedTsI-
HBIX M rasoBbIX 3aJie’Ked B MeCYaHbIX NMYCTLIHAX HIM HAJHYHIO MECTOPOXK-
IeHusi acdabTOBbIX MecKoB Ha p. ArabGacke B 3amanuoit Kamame. Hape-
CTHO, 4YTO HOCJENHMH cayuall BCTpedaeT B HedTercosoruu GoJabllHe TPYA-
HocTH B 00bsicHenuu [18].

K uncny paiionos, B KoTophiX Ha6uiofaercs G0JbLIOE YHCAO TPOOBBIX
Pa3psiloB M3 Ty4 HA NOBEPXHOCTb 3e€MJIH, OTHOCSATCSI TOPHBIE H IIPEeArop-
Hble PaHOHBI, TIOBEPXHOCTH OoJbiHX BoxoeMoB [19]. Boabuise TokH, H3Me-
PAeMble MHJJIHOHAMH aMiiep, NMPOTEKaoUHe B OKOJO3eMHOM IPOCTPAHCTBE
NoJi NeACTBHEM MArHHTHOTO NOJIsT 3€MJIH, CMelleHbl B PaHOHBI MAarHHTHBIX
noJiocoB [19]. BeisbiBaeMble HMH BO3MOXKIbIEC HHAYKUHOHHBIE TOKH B 3eMJe
11 BBICOKHE TOTEHUHAbl TaKkKe NO0JIKHBI, BEPOSTHO, COCPEAOTOYHBATLCA Hpe-
HMYIECTBEHHO B TOJSIPHBIX 06/1acTAX W MOTYT yuacTBOBaTh B HedTerazons-
pazoBanuu B ApKTHKe M AHTAapKTHKe M CeBepHLIX 06JACTIX [0 ONHON U3
VIIOMSIHYTHIX BLILIC CXEM.

OG6pasoBanue 3/JeKTPHUECKHX 3aPs/I0B 1PH 00/ 1yUeHHH PalHOAKTHBHbIMHK
H3JYUCHHAMH JAUIJEKTPUUECKHX NIOPOJ H MHHEPaJOB M Pa3psifibl B HUX NpH
HAKOIVICHHH CBOOONHBIX 3apsAf0B NMPEIONAraioT, YT0 3TH IIPOLECCH HPOUC-
XOLAT B MecTaX BOJIU3H HaXOXKJEHHs palHOaKTHBHBIX pyA. Crpasemu-
BO U 00paTHOe 3aKJ/IOUeHHe, YTO BOJM3H 3asekeidl HeTH H raza BO3MOXNK-
0 HAaxOXJAeHHe PaJAHOAKTHBHBIX DY/, H3JyueHHEe KOTOPBIX OO6YCJI0BUIIO
iipoiieccel o6pas3oBaHusi yriaeBoJoponos, HedpTH W rasa.

Haxkouen, o6pazoBalne TPEKOB 110 MYTH YACTUIL BBICOKHX 3HEPruil Gyper
MPOMCXOJUTL B TIOPOJAX, BKIAIOUAIOUIHX PAJHOAKTHBHBIE PYAB H INPUYPO-
UCHO K MecTaM HX 3anexell. BosMoxHO Takxke 00pasoBanne pajHOaxTHBHDIX
SIEP B 3¢MHOH KOpe NPH TNPOXOXKIEHHH TIOTOKOB HeHTpPHHO, 1POTOHOB,
HefITPOHOB M TaMMa-KBaHTOB, MAYILIHX H3 KOCMOCA. DTH TPOIECCH MOLYT
[IPOUCXOJHUTH NO BCel 3eMJle, HO YHC/IO TAKHX sifep OYAeT OTHOCHTEAbHO Ma-
710 U He MOXKET OGbACHHTL 06pa3oBaHUsl U3BECTHHIX 3ariacos HedTu [20].

B 1iasMe 3/eKTpUUECKOTO pas3psaLa MOLYT NPOTEKATh PasHUHBIE pPeak-
TUTH KPEKHHTa YIJIE€BOXOPO0B, PHAPHPOBAHUS H JAETHAPHPOBAHHS, MOJUMEDH-
3alliH  YIVIEBOAOPOAOB B TIa30BOM, NapoOBOW, »KHAKOH M TBepuoh ¢asax,
CHHTE3 H Pa3/HUHBIC NPEBPAllEHHs] KUCAOPOLOCOIePKALIHX, a30TOCOAEPKA-
(KX, T4JIOTCHOCO/CPIKAIINX COeAHHEHHH U APYrHe peaklUMH CHHTe3a M pac-
lajla CORJMHCHHUM. ITO NO3BO/IACT ONHCATH C MOMOLIBIO MIa3MOXHMHH 06pa-
30BaHHC XMMHUYCCKHX COCJIMHEHHH, BXOAALIUX B COCTAB MPHPOJIHBIX FOPIOUHX
rasoB, He(TH, MHHEPAJOB M TOPHBIX IMOPOJI.

Bce opranuueckne cOeaMHEHHS, B TOM UHCJ/e HACHILCHHBIC YIVIEBOLO-
POMbI, HAlpUMep, MeTaH, NOJHMEPH3YIOTCST B JIEKTPHYECKOM paspsile. Me-
TaW B paspsulc pasjaraercs BCJAeACTBHe paspbiBa cssian C-——H, 1. ¢. 1pore-
KaHUS PeAaKUMH JAerHJAPHPOBAHMUS.

Ilpu wactuunom paspeise csizeit C—H npoucxomut JerHpHUpoBaHHe
MeTaHa u o6pasoBanne CBOOOAHBIX PANIMKAN0B, KOTOPHIE, COCAUHSAACH MeXK-
1y coGoil, 06pasyloT aleTuaeH, ITHIEH U JpYyrHe ras006pas3Hble U KUIKHe
1PoAYKTHl. Ilo/iMMEpH3alus HACBIUCHHBIX YIVIEBOLOPOLOB B paspsjie npo-
HCXOIHT BCICACTBHEC COE/HHEHNs CBOOOAHDBIX painkaios [7]. :

B murasme cTaudonapHoro sJeKTpHYecKoro paspsga MoryT [IPOUCXO-
AHTb PEAKLUHH CHHTC3a OPraHHYeCKHX COEJHHEHHI M peaKUUd HX PasJoxKe-
HHA. B nocaeayomem Mex1y HPOLYKTaAMH peakiMH pAa3JOXKEeHHs B TJIas-
Me BHOBb MOTYT NPOTEKaTb PeaKUHu CHHTe3a M 00pa30BaHus APYrux XHMMU-
YECKHX NIPOAYKTOB, OTJHUHBIX OT NPOAYKTOB PeaKUHH CHHTE3a NMepBOro I1o-
paaxa. B niasMOXHMHYECKOH TeXHOJOTHH NPU FOPeHUH CTalHOHAPHOTO Pas-
psila  CYWeCTBEHHO BaXKHOH omnepaimuell SBJACTCS  CBOeBpeMeHHOE yia-
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JleHHe HeoOXOJHMOro NpPoJAyKkTa H3 obbema, CA¢ NPOHCXOAHT Deakuust
TIOHHXKEHHE ero TeMmiiepaTypbl [0 ee 3HaueHHsi, IPH KOTOPOH MPOAYKT Ha-
XOAUTCS B CTAGUJIBHOM MJIM MeTacTaGHJIbHOM COCTOSIHMH. B HUMIyJbCHOM,
KPaTKOBPEMEHHOM 3JIEKTPHYECKOM paspsiie B 3eMHOH Kope HeOOXOAUMOCTH
B yKas3saHHOH TEXHOJOrMY4ecKOH omepaliid MoxeT OTmacTb. B cBsaA3n ¢ 10-
racaHHeM HMIYJbCHOIO paspsija NpekpaulaloTcsd XHMHUECKHE peakiud u
coxpaHsieTcss o6pasoBaBlUMiics NPOAYKT, HanpuMep, MeTaH WM MPOAYKTLI
€ro NOCJEAVIOUMX NpeBpalleHuil B 3JeKTpuyeckoM paspane. IloBropHo:
JEHCTBHE 3JICKTPHYECKHX paspsiloB OyleT CONPOBOXKAATHCA 0OpasoBaHHCM
HOBBLIX XMMHUECKHX COeJIHHEHHU yrJjepojia ¢ APYTHMH 3JIeMEHTaMd B 3aBH-
CHMOCTH OT YCJOBHH TpPOTEeKaHus peakiuu.

B mnnasme 3JeKTPHUECKOro paspsiia MJIH DasMe B TPeKe UacTHIL
BLICOKOIl 3HEPrHH MOTrYT OHITh OCYIIECTBJEHB MHOTHE PeaKLHH H 00pa3osa-
HHE MHOTUX COEIHHEHUH yrJjepojaa ¢ MerTajJJlaMyd H MeTaJJOHZaMH B TOM
4HCJAe H TAaKHE, KOTOPble HE YIaeTcsl OCYIECTBUTbL HYTE€M TePMOXHMHYECKHX
peakuuii ¥ HCHOJb30BAHHEM KaTaJHTHUYECKOTO JeHCTBUS.

B paccmarpuBaeMoil cxeme npejnosiaractcsd  o06pasoBaHHe B IJIa3Me
MOJIEKY.] XHMHYECKHX COCJHHEHHH, BXOASUIHX B COCTAB NPHPOAHBLIX Ias3oB K
nedtH u npebuiBanne ux B razoobpasuoit dase. [lpu nocaenyouux pasps-
nax TPOMCXOAHT KOHJIeHcalus U3 raszoo0pasHoil CTAaJHH B KaNeJbHO-XKH-
KO€ COCTOSIHHHE MHTPalusi H CKONJEeHHEe JKHJAKOCTH B JIOBYLIKAX B 3€MHOY
Kope. :

[TnasMoXMMBUYeCKHe peaKuun 0oOpa30BaHUsT XMMHUYCCKHX COCAHHCHHY,
BXOJSIIIMX B CcOCTaB HedTH, MOTYT HAYMHATbCH C CHHTe3a yrJjcpoxa H BO-
Jiopoia B cBOOGOAHOM HX coctosiHui. OHHM MOTYT TakXKe HauMHaTbCst cHavaJa
C PAa3JIOXKEHHSI B 3JIEKTPHUCCKOM paspsiic VIrJaepoda HJAH BOMLOPOAOCOAEP-
JKAUUX OPraHUueckUX HJU HeopraHHUueCKUX COeIMHEeHUH M 3aTeM yiKe CHuTe-
za 00pa30BaRUIMXCH 3JeMEHTOB, CBOOOAHDIX pPaAHKAIOB HAH NPOJIYKTOB
TECTPYKIME MOJTEKYJ HCXOIHDBIX coefnnennit [20].

[Ipennaraemas TIa3MCXHMHYeCKasi THHOTe3a 0OpPa30BAHMST B 3CMHOM
k¥Ope MOJIeKYJ COGAHHEHHH, BXOASIIUX B COCTaB TOPIOYHX ra3oB H HedTH,
He HCKJOUaerT Apyrue crnocobbl v nmyTH oOpa3oBaHHs rasa M HepTH, B TOM
upc/e M HYTH, YKa3biBaeMble OPTraHHUeCKHUMH HMJIHM HEOpPTaHMUECKHMH FHII0-
1e3amu. [TnasMoxumMuueckye peakllMd MOTYT BCTYIAaTh B JCHCTBHE HA HEKO-
TOPOIT CTaJlHH TPOLECCOB, ONHCBIBAEMBIX 1 OPFaHHYECKHMH THIIOTe3aMH 00-
pasoBaHust HedTH, HanpuMep, CO CTAJHH, KOTJAA B IPOIECCe Pa3oxkeHHs: op-
raHHYecKoro BeINEeCTBa MOJYyUYeH MeTaH WJIH YIJeKHCJ0Ta W BOIOPOA H T. Il
B nocaenywomem, xorna B mniasMe 6yleT HpPOUCXOAUTh THAPHPOBAHHUE, 110-
nEMepHu3alis, UMKJAW3ALIMS W JApyrue peakiluu NOJNYYEHHs CJHOXKHBIX opra-
HHYeCKUX coeauHenui. ITo HeopraHmueckoil runote3e obpazopanusa uHedTH
nau raza [8]:

a) BbIIIeJIF”OTCH H3 Marmpl yrJjcBOAOPOJLI. X

6) ¥Yraesonopodn cuuresupyiorcst vz C u Hy upu xarasnuriucckom
JeHCTBHH  TIOPOJ.

B mjasme paspsila BO3MOMXKeH cHHTe3 MeTaHa no Deproso u noche-
AVIOHIEC BO3MOXKHOE JlerHjipupoBaHHe MeTaHa.

ITo opranuueckoil runorese o6pazoBaHus HeTU ONUCAHBI DYTH JeCT-
PYKIHH OT TBEPAOTO OPraHHYECKOTO BEILECTBA JIO MeTaHa, HO HE YKa3aHH
NyTH ¥ HCTOYHHKH 3HEPIHM IJs NOJSPH3AUHH McTaHa Jo HehTH U acdanb-
ToB. [11a3MOXHMHSA YKa3biBaeT I1YTH 110JVYEHHS KHAKOFO NPOJAYKTa U3
TBEPAOrO HJAM ra3o00pa3HOro OpPraHHYCCKOrO BCIIECTBA. :

ITo opraHMuecKHM TEOPHSIM HPOLECC NMPEBPAILEHHUS OPraHHueCcKoOro oc-
TATKA MOpEH CTUMYJHPYeTCA: TeMNepaTypoli, HaBieHHeM, MUKpodiopoi,
KaTaJUTHUECKUM IEHCTBHEM MHHepaJoB (TJHH) W MHUKPOGJIOpPH, pajHOaK-
THBHOCTBIO, COJIEHOCTbIO BOJA. B mpepsaraeMoll NJaasMOXHMHUECKOH THIO-
Te3e 106aBJsgeTCA K 3TOMY NepeyHio pakTopoB HAa PaBHBIX OCHOBaHHAX IlJa-
7*
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3Ma B 3JIEKTPHUecKoM paspazne. ApTop OJarofgapeH JOKTOPY . M. H.
I'. JI. [TocnenoBy, npod. A. B. Akcapuny, nokropy ¢us.-mat. Hayk . A. Tu-
XOMHPOBY, npod., A. T. H. C. 1. CmosbsanunoBy, nouenty B. C. [IImurpuescko-
My H JpP., KOTOpble 03HAKOMHJIHChH C PYKONHCHIO ¥ CBOHMY COBETAMH, BO3pa-
KEHMSIMH W 3aMEUYaHHAMH CcoJeHcTBOBa/IM pa3paboTke paccMaTpuBaeMoil
npob6eMHl.
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