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BBELEHHE

TeppurcHHble MHHEpaJabl — OJHH H3 Haulvjee pacHpocTpaieH-
HbIX KOMIIOHEHTOB OcajouHoil o6ojouki 3eMyan. MHorue H3 HHX
npeacTaBasioT co0of IoJe3Hble HCKONaeMble HJAH JKe Helocpes-
CTBEHHO CONYTCTBYIOT HM H Ba’KHbl KaK KPHTEPHH TNpPH NOHCKAaxX Me-
cTOpoKAeHui. Bobiloe IKOHOMHIECKOE 3HAUEHHEe HMEIOT KacCHTe-
pHT, 30J0TO, NJaTHHA, ajMa3, BOJb(PaMHT, TaHTaJ0-HHOGATHI,
KBapl, HJIbBMEHHT, PYTHJ, JeHKOKCeH, ILHPKOH, MOHAallHT H MHOTHe
Jpyrue. PesynbTaTel H3yueHHS TePPHreHHHX MHHEPAJoB HCIOJbL3Y-
IoTcst B HeTAHOH reoJIOrHH M najeoreorpaduH, NpH JHTOCTPATH-
rpaHuuecKoM pacuJeHeHHH H KODPeJsLHH 0CaJ04YHBLIX TOJIL, B I'eo-
JIOTHH pocchineil. B nocaeanue roapl Kpyr NpakTHYECKHX MPHJIOMKE-
HHiIl TeppHreHHO-MHHEpPaJOTrHYeCKHX  HCCJeJOBaHHH pacCUIHpPHJCH.
B uyacTHOCTH, 9TH HCCJICAOBAHHS YAAJOCh NMPHMEHHTh IJs 06HAPY-
JKEHHS JIOKAJbHEIX KOHCEAMMEHTAIHOHHEIX CTPYKTYpPHO-TEKTOHHYE-
CKHX 3JIEMCHTOB (JIOKaJbHBIX «CTPYKTYP»), K KOTOPBIM 4acToO MpH-
YpOueHBl NPOMBILIEHHBIE CKONJIEHHS HeTH W rasa, u s paciuud-
POBKH XapakTepa TeKTOHHYeCKHX (0cOGeHHO HEOTEKTOHHYECKHX)
JABHKEHHH JIOKaJbHbIX yY4aCTKOB 3eMHOH KOPBI; AJIST YCTAHOBJEHHS
rayounsl 1 Bpemenu dopmupoBanus nepTaHbIX 3ajexei. Mmewores
MOMBITKH MPOrHO3HPOBAHHS KOJIJIEKTOPCKHX CBOHCTB IIOPOJ H OIlEH-
KH TepcrnekTHB HedTerasoHOCHOCTH OTJIOMKEHHH 10 TeppPHIeHHBIM
MHHepaJaM, BLISBJICHHS 30H BBIKJHHHBAHHS KOJJIEKTOPOB H MOHC-
KOB HeaHTHK/JIHHAJbHEIX JIOBYIIEK He(TH W rasa, onpejejeHus Ha-
MpaBieHuss H AaJbHOCTH BAOJLOEPEroBbIX MOTOKOB 00JIOMOYHOTO
BeutectBa. Bee Goabmiee snaueHue npHobperaeT H3yueHHE TeppH-
FCHHLIX KOMIMOHEHTOB META0CAA0YHBIX NMOPOJ A0KeMOpHS.

Hecmorpsa Ha GoJbliioe 3HAYEHHE TEePPHreHHO-MHHEpaJoriye-
CKHX HceJe[OBaHMH, WX upe3BblYaiiHO IIHPOKYK pacnpocTpaHeH-
HOCTh M BechbMa UIHTCABHYIO HCTOPHIO HX NpPOBefeHHs, MHOTHe
Bajkueiine BOIPOCH TEPPHTeHHOI MHHEPaJOTHH ellle HeJ0CTATOU-
HO paspaGoraubl. [lo HacTOsLEro BPeMEeHH OTCYTCTBYIOT V/OBJe-
TBOPHTEJbHEIE ONpPEJeJeHHS MHOTHX OCHOBHEIX TOHSTHiI 3TOH 06-
JACTH TeoJIOTHH, BKJIOYas ONpeleseHHs caMOil TeppHreHHOH MHHe-
paJioruy M NOHATHA TeppHreHHBIX MuHepanoB. Hefocratouno usy-
UYeHBl XHMHYecKas, (H3HKO-MeXaHHYecKas H THApPOas’pojnHaMHYUe-
CKasi yCcTOHYMBOCTb, MHTpPallHOHHAsf CHOCOGHOCTh M JPYrHe CBOH-
£TBa TeppHreHHHIX MHHepasoB. COBpeMeHHOE COCTOSIHHE 3TOif BaK-
HoOit o6aactu reosorun H. M. CTpaxoB OIeHHBal KaK HauaJbHOE,
YKaseiBasi, B 4aCTHOCTH, UTO HCCJeNOBaHHH 3aKOHOMEpHOCTell Tep-
PHTeHHOM MHHepaJIOTHH HEeMHOTO HJIH TOpasfio MeHBIlIe, YeM 3TO
TpeGoBasioch Gbl BBHAY CJOXKHOCTH npoGiaeMe. MHeHHe, COOTBeT-
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erpyromee no3uiun H. M. CrpaxoBa, OblI0  BBICKA3aHO TaKke
@, [Tertuaxkonom [10].

OcoGeHHO OCTPO HYXKJAWOTCA B jJaJjbHeliliell paspaGoTke H co-
BepUICHCTBOBAHHH TEOPETHUYECKHE H METOAHYECKHEe OCHOBBI TepPpH-
TeHHO-MHHEPAJOTHUECKHX HCCJEJ0BaHHA H HHTeplnpeTauHH HX pe-
syabratoB. Kak ormernsa B 1962 r. A. T. KoccoBckasi, nocre mc-
caegosanuii, nposeseHunx B. [1. BarypuubiM, B MeroguyeckoM oT-
HOLIGHHH B Pa3BUTHH 3TOTO HAIpaBJeHHS CAENaHO OYeHb HEMHOTO.
Teppurennas MHHepaJoOris pasBHBaJach Kak Obl BIINDb, MO HYTH
oxBarta OoJbllIero 4ucia 00BEKTOB HCCJEOBAHHA, a He Bray6b,
110 JIMHHH YCOBEPIIEHCTBOBAHHS MeTOAAa M MHTEPIpeTallH MNoJyYeH-
HBIX pe3y/braToB. BecbMa nokasareqbHO, B Y4CTHOCTH, YTO, OCBe-
as W aHaJH3HPYs MCTOPHIO Pa3BHTHS JIHTOrEHETHUECKHX HAeH B
Poccun u 8 CCCP, H. M. Crpaxos [15] 3akaHunHBaeT HCTOPHIO Tep-
PHreHHO-MHHEPAaJOrH4ecKux HccaefoBanuit 1937 r. (kKoraa O6snlia
onybankoBana «[lajeoreorpadHs 1no TepPHreHHEIM KOMIOHEHTAM>»
B. Il. barypuna), e Ge3 ocHOBaHHIT NoJarasi, OUeBHAHO, YTO pas-
BHTHE TePPHUreHHOi MHHEpPaJOrHu B TeueHHe [0CeLyIOUHX JeCATH-
JIETHH He NPHBEJIO K NOSBJIEHHIO CyLIeCTBEHHO HOBBLIX HAeH B 3TOH
06./14CTH.

K nacrosumeMy BpeMeHH YCTaHOBJ/IEHO, YTO Ha COCTaB Teppi-
reHHO-MUHEPaJOrHYeCKHX acCcoLHaluil ocalouHbix TOJIL Traybokoe
BJIHHHE OKas3hBAlOT HCXOJAHBLIN cocTaB IIOPOJ HCTOYHHKOB CHOCA,
TEKTOHO-TeOMOP(OIOTHYECKHE H KJAHMAaTHYECKHE YCJOBHA CeAHMEH-
ToreHe3a (mpexpue Bcero B Ipenesax Bogoc6OpoB), 0cOBEHHOCTH
TPAHCNOPTHPOBKH 06JOMOYHOrO MaTepHaJa, JIHHAMHKA CPeAbl ocaf-
KOHAKOIJIEHHS], YC/JIOBUS NMOCTCEAMMEHTAHOHHOrO npeobGpa3oBaHus
0Caf0YHOr0 BellecTBa H APYrHe ¢akTophl Ce/IHMEHTO- H JHTOTeHe-
3a *, CoOGCcTBeHHO, HMEHHO C T€M, UTO YCJOBHA NPOTEKaHHA 0Cajoy-
HOTrO Mpollecca 0KasbiBalT CyLlecTBeHHOe BIHMAHHE Ha TeppPHUTeHHO-
MHHepaJ/JoTHUeCKHe acCOLHAlHU, H CBA3aHA BO3MOXHOCTb MOCTAHOB-
KH M pelileHHss o6paTHOI reo/IOTHUECKOfl 3aJaud — N0 H3BECTHHIM,
3a(HKCHPOBAHHLIM B OTJ/IOMEHHAX OCOOCHHOCTSM TEPPHICHHBIX MH-
HepaJioB H HX accolHallii DPeKOHCTPYHPOBATb YCJ0BHS (GOPMHpPO-
BAHHS H H3MEHEHHS OT/IOXKEHHH, XapakTep KaKJ0ro M3 reoJiorHye-
cKHX (akTOpPOB, AeHCTBOBABIINX HA PA3NHUHLIX CTaAHAX OCALOYHOrO
npouecca. BMecre ¢ TeM MHOTOYHCJEHHOCTh 3THX (haKTOPOB CYleCT-
BGHHO YCJOMKHsIeT raJeoreorpaduueckyio HHTEpIperalHio pesyiib-
TATOB HM3Y4YEHHS| TEPPHI'CHHBIX KOMIOHEHTOB OCAJOYHBLIX TOJI, a
TaKKe HCNOJb30BaHHE 3THX PE3yJbTATOB B KOPPEJSIIHOHHO-CTPATH-
rpaguyecKHXx H APYrux uessax. MuHorga BHICKA3biBalOTCH COMHEHHS
B BO3MOKHOCTH YCIIEIIHOrO H OGOCHOBAHHOTO peIlleHHs MaJjeoreo-
rpaguuecKux JHO60 KOPPeaAIlHOHHO-CTPATHIPAGHUECKHX BONPOCOB
10 TePPHreHHBIM MHHepajaM, OTMeuaeTca chaj B PasBHTHH TeppH-
TFeHHO-MHHEPAJIOTHUECKHX HCCJAELOBAHHH M YMEHBbUIEHHe HHTepeca

* B coorserctsun ¢ npunaMaemum H. M. Crpaxopum [15] ofmeMoM crapuy
cepuMenraredesa H npopoxiamav IN. I1. Tumodeesnm [16] pasienenuem cegume-
TO- H JIHTOTEHESA.
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K ux pesyabrataMm *. Bce 310 onpejensier HeOGXOAHMOCTbL Yriay6-
JIeHHOTO aHaJu3a ocoOeHHOCTel (GOPMHPOBAHHS H 3BOJIOIHH Tep-
PUreHHO-MHHEPAJOrHUECKHX 4CCOIHAIHH OCaJ0uHbIX TOJIL, BHISIB-
JieHns ocobeHHOCTeIl MOBEJeHHS pa3HYHBIX MHHEpaJoB B XOJAe oca-
JIOUHOTO Ipoliecca, 3aKOHOMEPHOCTeH pacnpeeseHust TeppHTeHHBIX
MHHEpPAaJOB B 0CaJ04HbIX TOJILAX, 4 TAKXKe H3YUYCHHHA H obocHOBaH-
HOTrO pelleHus APYrux NPHHIHNIRAALHLIX BOIPOCOB TEPPHTEHHOH MH-
HepaJIOrHH H COBepPUICHCTBOBAHHA Ha 3TOH OCHOBE METOJMKH MaJieo-
reorpaH4ecKuX, KOppeJsIHOHHO-CTpaTHIpa(HIeCKHX H APYTHX reo-
JIOTHUECKHX IIOCTPOEHHIl MO TePPHreHHLIM MHHepaJaM.

NPHHATBIE COKPAULLEHHS W YCJOBHbBIE OBO3HAYEHHSA **
Coxpawgenus:

TM — TeppHrenbiii MHHepaJ (TeppHrentble MHHEPaJbl); TEpPPHICHHO-MHHe-
.panoruyeckHii;
TMA — TeppHreHHO-MHHEPANOrHYeCKas acCONHALU;
TMK — Teppurenno-MHHepaorHyeckuii Ko3(pHIHeHT;
TMIT — TeppHreHHO-MHHEPAJOTHYECKAs [IPOBHHIHA;
KIIO — kBapil-no/esomnaToBoe OTHOLIEHHE;
KITO, — xBapii-nojeBouinaToroe OTHOUIEHHe OTJIOMKEHHI;
KITOy — KBapU-noseBOWINATOBOE OTHOWEHHE HWCXOAHOMQ COCTaBa MOPOR He-
TOYHHKOB cHoca (merpodonna);
MC — MHrpauHoOHHAA CNOCOGHOCTD;
T1BP — mocTceAnMEHTAHOHHOE BHYTPHCJOIHOE (BHYTPHIJIACTOBOE) pacTBoO-
penue;
[1d — nerpodons (HCXOAHHI cocTas NMOPOA HCTOMHHKOB CHOCA).
Yeaosrble 0603HaveHIA:

B — Gann ycToiuHBOCTH MHHEPaJIOB;
B — cpeanessBelenHblii 6a/1 ycTOHYHBOCTH MHHEPAJOB TEPPHTEHHO-MH-
HEPaJIOrH4ecKOi accolUalHH;
B.p — 6ann xuMHYecKoll YCTONYHBOCTH;
Bna — 6aa1 rupoaspoiHHAMHYECKOH YCTOHUHBOCTH;
B pp — 6ann ¢u3HKO-MexaHHUeCKoil YCTOHYHBOCTH;
B p — 6ala MHrpalHoHHOI CNocoGHOCTH MHHEPaJoB;
Ci — npolenTHOe cOJAepKaHHe MHHepaJa B COCTdBe TepPPHreHHO-MHHepa-
JIOTHYECKOH accoUHallMl TsAKeJ Ol HAH JIErKoH QpakiuH;
Cy — HexoaHoe (HavasbHOE) «COfep:KaHHe MHHepaja B MOPOJE;
C| — KoHeqHoe HJAH NPOMEKYTOUHOE coJlepKaHHe MHHepala B MOPoJe,
NoABepruiecs TeM WK HHBIM NpeoGpasoBaHHSIM;
H — TBepAccTh MHHEPAJOB MO wkaae Mooca;
Jw — HHJEKC NOTEHUHAJa BLIBETPHBAHHA (HHIEGKC BHIBETPHBAEMOCTH) MH-
HepaJsos, no I1. Paiixe;
Kmp — ko3 puunenT murpauHonuoii cnocoGHOCTH MHHepaJoB;
K; — K03 (hHIHERT YCTONMHBOCTH MHHEpaJoB;
Ksicny — KO3 uLHEHT XHMHYCCKOR YCTOHYHBOCTH MHHEpaJIoB;
Ks(ch,w) — KO3QDHIHEHT XHMHYECKOH YCTOHYHBOCTH MMHEpasoB B YCJAOBRAX
BLIBETPHBAHHA;
Ky(cn, is) — KO3 duLHeHT XHMHUYECKOR yCTOMYHBOCTH MHUHEpPAJOB B YCJIOBHAX
BHYTPHCJ/IOITHOTO PacTBOPEHHS;

#* COOTBETCTBYIONIHE BHICKA3BIBAHHA MOXHO HaiiTH B paGorax T. Ban Annena,
P. Beitas, Ox. Tpuddurca, B. I1. Kuxuenko, ®. Merrnmkona, @. CHHLOBCKO-
ro, X. ®ucka H MHOTHX JPYrHX reoJIOros.

## (Ofo3anauenns (CHMBOJB) MHHEpaJoB npuBefeHb Hixe B TaGa 1. Pacumd-
POBKa JAPYrMx COKpalleHHil H YcJIOBHBIX 0G03HAYeHHHA NpHBeJAeHA B TEKCTe.
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M — 3penocth 06JIOMOYHOTO BEILECTBAE;
Mcp, M'cp — noxkasatennn XHMHYECKON 3PeJOCTH TeppHIeHHO-MHHEPaJOTHYECKOlt
acCoIHALLHH;
Mpa, M'pa — noKaszaTesn THAPOASPOAHHAMHYECKOH 3PEJOCTH TeppHreHHo-MHHepa-
JIOTHUECKOH accOoIHALHH;
Mpy — nokazaTens (HIHKO-MEXaHHYECKON 3PeNoCTH TEPPHTEHHO-MHHEPAI0-
THYECKOH acCOUHAIHH;
Sch — XHMHUYECKAsA YCTOHYHBOCTh MHHepaJos nmo mkane A. Kaiie n JK. Tpu-
Kapa; -
Sch(w) — XHMHUECKAA YCTOHYHBOCTH MHHEDAJIOB B YCJOBHAX BHBETPHBAHHS;
eh(is) — XHMHUECKAs YCTOHYHBOCTD MHHEDA/]OB B YCJOBHAX BHYTPHCJAOHHOrC
_ pacTBOpeHHH;
8§ — mroTHOCTE, IfcM?;
h — mukporsepAocTs, kre/Mm? (B 3apyGexunx paGorax peanuuse h co-
orBercTByer VHN — mukpoTBepiocts 1no Burkepey).
ITpeobaadarowue nopodel ucTounukos cioca (THN meTpodoHxa):
@ — KHCJIEle H CPelHHE;
b — ocHOBHLIE H YJBTPAOCHOBHEIC;
m — MetaMophHIeCKHE;
§ — 0Cag0uHbIe.



I'masa 1

HCXOZIHBIE NOHATUA W OBBEKTbI HCCJIEJLJOBAHHAA
TEPPUTEHHOW MUHEPAJIOTHH

Onpenenenune copepanus, 00bemMa U MOJOKEHHS
B CHCTEME Ie0JIOrHYeCKHX 3HaHHIl

XoTsi B reoJIOrHYECKOil JHTepaType HepPeAKO HCHOJb3YeTcs Tep-
Mun teppurennas Muuepasorus (A. I'. Koccosckas, A. b. Ponos,
H. M. Crpaxos, B. A. I'poccreiiM u Ap.) H GJH3KHI K HEMY — MH-
Hepagorus TteppureHHoix KomnoswentoB (B. Il. Barypun u ap.), a
Becsl fjaHHas 06J1acTh, HMEHOBABIIAACA B pasJiHuHBIE TOJAbLI: MHHEpa-
Jioryeil aJIIOTHMEHHOH COCTABJANOLIEH OcalOUHBIX MOPOA, HCCaeLo-

. BAHMAMH aJVIOTHTEHHOH COCTaBJAIOLLelH, MeTporpaduueckuM (cenu-

MEHT-neTporpagHyecKkuM, MHKponeTporpadgHyecKkHM, MHKPOMHHEpa-
JIOTHYECKHM) aHaJIH30M, TEepPHIeHHO-MHHEepaJOrHUeCKHM Hanpas-
JIeHHeM H T. [., yXe JaBHO H IIPOYHO BbIJEJHJIaCh B KayecTBe OCO-
6oii, caMOCTOATeJLHOI, BechbMa crelH(pHUYECKOH KpynHoH obaactu
Te0JIOTHH, YeTKOe onpejesieHHE ee coAepxaHus M odbeMa B JIHTe-
patype orcyTcTByeT. B cBSiI3H C H3JI02KeHHBIM IpeACTaBJfAETCA Ie-
JlecooOpa3upiM chOPMYIHPOBATH HECKOJIBKO BO3MOXHBEIX (MPHHE-
MaeMBIX B JaHHOH pabore) onpejeseHHii TePPUreHHONH MHHEpaJo-
THH, pas3/JMYyaloUIHXCcsi MexJy coGoil riaBHBIM 006pa3oM CTeNeHbIo
JeTajbHOCTH NPHBOAHMOH B HHX XapaKTepPHCTHKH COAEpPXKaHHA H
06bema 3TOH 06JaCTH Te0JOTHH.

Haunb6onee kpatko TeppurenHas MHHEpPaJOrHs MOXeT OHTL On-
pele/ieHa Kak HaykKa (oOsacTh HayKH, HayYHOe HampaBJeHHe, yue-
Hie) O TeppHreHHEIX MuHepaJax. Bojee WHPOKO 3TO onpepeseHuHe

- TPakTyloT no-pasnomy. B xkadecrBe OAHOrO H3 TaKHX onpeleseHuit

MOKHO MPEJIOKHUTD CJeAylollee.
Teppurennass MuHepaJorus — o0JacTb T'eOJOTHH, H3ydawoas

- 3AKOHOMEPHOCTH pachnpeje/ieHns, 0COOEHHOCTH TNOBeJeHHs H HCTO-

Eas

PHIO TeppHTEeHHBIX MHHEPaJoB B 3¢MHOH Kope.

Bosiee pa3BepryTo caeayolee onpejieeHHe.

Teppurennas muHepasorusi — o6JacTb reoJIOTHH, H3ydaloulas
TeppPHIeHHbIe MHHEPaJbl H HX aCCOIHALIHH, 3aKOHOMEPHOCTH HX pac-
TipejiesieHHs B 0CaJ04YHEIX TOJIAX, YCJAOBHA H Ipolecchl MHTPaIlUH,
Ppaccesinisl ¥ KOHIEHTPALlHH TEPPHTeHHBIX MHHEPAJIOB B IENAX I0-
HCKOB POCCHINHEIX H KOPeHHBIX MEeCTOPOXK/JAeHHH NOJe3Hbx HCKomnae-
MBIX, naJjieoreorpadHuyecKuX pPEKOHCTPYKLUHH, a TakxKe PelIeHHA

ADPYrHX reoJOrHYecKHX 3ajgau.

Eme Gosee mwupokoe u noJjiHoe onpejeseHHe MoxeT GHITh chop-
‘MYJHPOBaHO cliefylomuM o6pasoM.
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TeppureHHas MuHepaJorusg — obJacTb  reoJIOTHH, H3yudaloulas
coctaB (BHIOBOH HAGOp), KOJIHYECTBEHHOE cOJAePHAaHHE H THIIO-
Mop@dHble 0COGEHHOCTH TEepPPHIeHHBIX MHHEpasoB OCaZKOB, Ocanod-
HBIX H MEeTaocaj0uHbIX TOPHLIX MOPOJ, HCTOYHHKH TEPPHIEHHBIX MH-
HEpaJioB, 3aKOHOMEPHOCTH pacnpejeseHHsi, BbICBOOOMKACHHS, MMT-
pallui H AKKYMYJIsILHH, paccesiHHS M KOHLEHTPALHH, COXpaHeHHS,
H3MEHEHUsI H YHHUTOXKEHHS TePPHreHHbIX MHHEPaJioB, THIE H OCO-
GEHHOCTH TePPHTEeHHO-MHHEPAJOTHUECKHX accouualuii, 3aKkoHomep-
HocTH HX (pOPMHPOBAHHS W 3BOJIIOLHH H HCIONb3YIOWLAS JaHHLIEC O
TEppPHreHHbIX MHHepaJax H HX acCOUHAUHAX IS PelleHHs pasiny-
HEIX TeOJIOTHUECKHX 3a/1au (IOHCKOBO-Pa3BEeIOUHBIX, Ia/eoreorpa-
(hHueCcKHX, KOppeNAalHOHHO-cTpaTHrpadHuecknx 1 Ap.).

MMenno takuM sBJAsSeTCA W TpaAHILHOHHOE, KJaacCHYecKoe, H Hau-
Gosiee pacrnpocTpaHeHHOe COBpeMeHHOe MoHHMaHHe CYILHOCTH Tep-
PHreHHONl MHHEpPaJIoTHH, TePpPHIreHHO-MHUHepPaJorHueckoro HanpasnJe-
HHsL B Hayke, ero o6bema u cogepxauus [6, 15]. CornacHo 3Toit
TPAKTOBKE H B COOTBETCTBHH C MPHHIHNHAJBHHIMH Da3JHYHAMH B
NPOHCXOXK/AEHHH, BPEMEHH H YCJIOBHAX HAKOMJIEHHA H APYTHMH OCO-
GEeHHOCTSMH TEPPHIeHHBIX H aYTHFeHHBIX MHHEPaJ0B 0cCaJ0uHbLIX
TOJI, TEPPHUTEHHO-MHHEPAJOrHIecKoe HalpaBiAcHHEe B HEKOTOPOM
poie NPOTHBONOCTABJAETCS AayTHreHHO-MHHepaJoruyeckomy [6]
NpH BCeX eCTeCTBeHHBIX B3aMMOCBA3AX MeX]y HUMH, HanGojee riy-
6oko packpeithix B Tpyaax A. I'. Koccosckoii, B. JI. IllyroBa n nx
nocJjeaoBaresei.

H3noxennoe mnoHHMaHHe oGbeMa H COJAepPIKAHHA TePPHreHHOI
MHHEPAJIOTHH He eJAHHCTBEHHOE B TeOJIOTHYECKOH JuTepaTtype.

Tax, no HekoTopBIM Beickassieanuam H. M. Crpaxosa, A. B. Po-
Hoea, B. A. I'poccreiima u psiza APYrux aBTOPOB, MOMKHO 3aKJ/I0-
UHTB, YTO TEPMHH TEPPHTeHHAs MHHEPAJOrHs ymnorpeb/isercs HMH
A 0603HaueHHs He O0JAcTH HCCJAeJO0BAHHH (HAYKH) HJIH He TOJb-
KO HayKH, HO H 0GhbeKTa HccJeloBaHHH — TepPHreHHBIX MHHEpPaJ/IoB
u ux acconuauuii. [IpHHIHNHaAALHO aHaJoOrHuyHas CHTYAlHs, KOrLa
OIHHM H TeM Ke TepMHHOM 0Go3HayaloTcsi 06JACTH HAYKH H H3Y-
YaeMbie MMH OOBEeKTH, ABJAsSeTCs MOBOJALHO paclpoCTpaHEHHOH B
reoJOTHH H B Hayke BooGuie. Ha HeyiauHoCTh TAaKOTO MOJOMKEHHST
panee yxe obpamaJsu BHuManue H. B. Baccoesnu u aBrtop.

B 1962 r. A. I'. KoccoBckoii Gblia naHa elle OIHA TPAKTOBKA
TEPPHTEHHOH MHHEPAJOrHH, COrIaCHO KOTOPOH, TeppHreHHas MHHe-
paJIorTHs — 3TO MHHEepaJIorHsi TeppHreHHbIX nopoA. [Ipu tTakom nox-
Xole O0BeKTaMH H3YUeHHsl OKa3bIBAalOTCSl He TOJBKO TeppHIeHHEBIE,
HO M ayTHreHHBEIe MHHEDPAaJbl 3THX IIOPOJ, a H3 uicjaa 00beKTOB Tep-
PHreHHOH MHHepaJIOTHH MCKIOYAlOTCS TeppHUTeHHble MHHepaJibl, 1IH-
POKO pacrpocTpaHenHble (XoTsi H He mpeofJjajalolinue KOJHYecT-
BEeHHO) BO BCeX APYrHX (He TeppHreHHBIX) ocajAKaX H 0CaJ04YHBIX
ropubix noponax. Passuaemoe A. I'. Koccosekoi, B. 1. lllyToBeim
H JPYTHMH HCCJeOBATENAMH CTAdUAAbHO-nApa2eHeTudecKkoe Ha-
TpaBlienne B 3HAYHTENbHON Mepe BKJAOUaer B celf Kjiaccuueckoe
TepPPHrenHo-MHHepaJoruueckoe Hanpasienue (mo B. Il. Barypuny,
I'. b. MuibHepy H 1p.) W BHIXOAHT JAJEKO 3a €ro NPejeJsl.
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B coOTBeTCTBHH ¢ TpPajAHUHOHHLIM OaTypHHCKO-MHJbHEPOBCKHM
TOHHMAHHEM COJepzKanns 1 00bEMa TepPPHTeHHO-MHHEpaJor HiecKo-
ro HanpapJeHHsT B Te0JIOTHH, NMPHHAMaeMbleé aBTOPOM B AaHHOMH
paGote onpejiesienHs paccMaTPHBAlOT B KauecTBe oObekTa TeppH-
TeHHOH MHHepaJIOTHH JHIILb cOGCTBEHHO TepPPHIeHHble MHHEePaJibl H
obpasyeMble HMH accolMalliH, NMPHCYTCTBYIOLIHE, OAHAKO, He TOJb-
KO B TCPPHIEHHHIX OTJIOXEHHsX, HO H B 0ocaJKaxX H OCaJOouHBIX Iop-
HBIX noponax Jwboro HHoro THna (B KauecTBe OoJiee HJIH MeEHee
3HAYHTE/bHBIX 10 COAEPXKAHHIO BTOPOCTENEHHBIX KOMIIOHEHTOB HJIH
ke npumeceil), n60 NPHHIHNIHAIBHBIX Pa3Juindi (32 HCKJIOUEHHEM
PasJHUHH KOJHYECTBEHHOTO Xapakrepa) MexAy TePPHIeHHBIMH MH-
HepaJaMH TeppPHIeHHBIX OTJIOMKEeHHI H OTJIO0XKeHHI HHOrO THIA He
CYLLeCTBYET.

MuHepajorusi, Kak ee HMHOTJA CIPaBelTHBO ONpPeJe/sioT,— 3T0
HCTOPHA MHUHepaJoB. B 3TOM cMbIcje TeppHreHHas MHHePaJorHs
npejcrasiser coGoii 4yacTh (M BecbMa 3HAUYHTEJIbHYI0) MHHepaJo-
[HH, H3YYalOULYI0 HCTOPHIO TePPHIeHHLIX MHHEpaJoB (HJH TeppH-
FeHHYIO HCTOPHIO MHHEPAJOB, TEPPHIeHHYIO 4acTh HX HCTOPHH), KO-
TOpas MpoOTeKaeT ¢ MOMeHTa HX BRICBOOOXKAEHHS NPH pa3pyllueHHH
TIOPOA KOpPeHHBIX HCTOYHHKOB H J0 MOMEHTa HX YHHUYTOXKEHHSA B
ray060KHX 30Hax MeramMop¢H3Ma HJaH Ha GoJee paHHHX 3Tanax*.

Bwmecre ¢ Tem TEppUreHHble MHHEpAJbl ABJSAKTCH, KaK H3BECTHO,
KOMIIOHEHTAMH OCAaJKOB M OCA/OMHLIX TOPHBIX MOPOJ — 0OBEKTOB,
H3yUaeMbIX JIHTOJIOTHel (H/H, KaK ee OOLIYHO HMEHYIOT BO MHOTHX
CTpaHaX, CeJIHMEHTOJIOTHell HJH ocajlo4Hoil merpoJorueii). Cocras
TEPPHIeHHO-MHHEPAJOTHYECKHX acCcOLHallHi, 3aKOHOMEpPHOCTH pac-
TIpeJieIeHHs] TePPHTeHHBIX MHHepPaJoB, MHOrHe OCOGEHHOCTH THIO-
MOp(dH3Ma TEeppPHreHHBIX MHHEPAJOBR B 3HAYMTEJLHOH Mepe onpeje-
JIAIOTCA YCJOBHAMHM H TNpOLlecCaMH THIepreHe3a, TPaHCIOPTHPOBKH
(MoTorenesa, no JI. B. ITycroBanoBy), ceAHMeHTAIlHH, [HareHe3d H
KaTareHesa, Takxke HM3yuyaeMblMH JuToJorueii [4, 6, 10—12, 15, 16,
18, 22].

B cooTBeTCTBHH ¢ 3THM TeppHT€HHAash MHHEPAJIOTHS C HE MEHb-
UM OCHOBAHWeM JOJIKHA paccMaTpHBRaThes Kak ocobag, chenudu-
yeckas 06,1aCTh JIHTOJIOTHH.

B cBere H3/103KeHHOro, TeppUreHHAass MHHEPAJOTHS NO xapaxrepy
usyvaemolx ero ob6vexros npejacraBaser coboit 061acTb TreOJOrHH,
HAXOAALLYIOCA HA CTBIKE JIMTOJIOMHH U MHHEpAaJOTHH.

* Tlpu cospeMeHHOM YBJeueHHH «CEPHOI» TepMHHOJOTHell (HAayano KOTO-
POr0 BOCXOAHT K /JaJieKOMYy mpowaoMy) ses sta obsacts — obiactb (mpoct-
PAHCTBO) CYULECTBOBAHHS TePPHTEHHBIX MHHEPAJOB — MOMKeT ObITh HadpaHa Te p-
pPHrenHo-MHHepaaoruvyeckoit chepoit (TM cdepoit) uau coxpa-
menno teppucdepoil. Ee rpanHubl — oT noBepxHOCTH JHTochepsl (H maxe
HECKOJIbKO BBIIIE, VUHTHIBAA IIPeMae BCEro <«BHIGPOCH?» TEPPHIEHHBIX MHHEpaJOB
B arMo- # ruapocdepy Ha nyTax HX I0M0BOH W BOAHON TPAHCHOPTHPOBKH) [0
OTHOCHTE/bHO TVIYGOKHX 30H MeTaMOpP(H3Ma, NPHMEPHO COOTBETCTBYIOIMHX aMmQH-
BoanToBO/ MM Jaxke rpaHyauTOBON (auMH, TAe HHONAA elle COXPAHAIOTCH HaH-
«bonee ycrofiuMBble H3 TepPHreHHHX MHHepaioB (LHPKOH H PYTHJ, a Takike Mo-
HAUHT H KCEHOTHM),
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ITo ucnoasayemoism et metodam uccaedoBaHus TEPPUTEHHAH MHU-
HepaJioTHsI TeCHO CONpHKacaeTrcs ¢ MaTeMaTHKOH (ocobenHo mare-
MATHYECKOH CTATHCTHKOI), (H3HKOH (LIMPOKO NPHMEHSIOTCS KPH-
CTAJJIOONTHUECKHE H Apyrue (pH3HYeCKHEe METOIBl JAHATHOCTHKH Tep-
PHIeHHBIX MHHEPaJOB H H3y4YeHHs1 ocobeHHocTell HX TUNOMOpdH3Ma,
(U3HUECKHEe METOAB! ceMapalHH MHHepaJoB, a Takxke (pH3HYECKHE
METOJbl TEOPeTHYECKOr0 H 3KCIIeDHMEHTAIbHOrO MOJAeJHpPOBaHHSA
NPHPOAHBIX NMPOILECCOB TEPPHIEHHOrO CeJHMEHTOreHe3a M Ap.), XH-
MHeH (npexae Bcero XHMHKO-aHAJHTHYECKHE METOIBl H3Y4eHHS
TePPHIEHHBIX MHHEPaJioB, HCCJE[0BaHHS MO 3KCIEPHMEHTaJbHOMY
ONpeaeeHHI0 XHMHYECKOli YCTOHUHBOCTH TEePPHI'eHHBIX MHHEPaloB
B Pa3/IHYHLIX YCJOBHAX H AP.).

ITo xapakTepy HcciaenyeMbIX OOBEKTOB, pelllaeMblx 3aidad H HC-
NOJb3YeMEIX METOAMYECKHX MOAXOAOB K HX peIleHHIO TeppureHHas
MHHEPAaJIOTHI COBMECTHO C DPALOM APYTHx obJacTtell reoJorHYecKHx
3HaHuil, 0COGEHHO C TeoxXxHMHeil (mpexiae BCEro MOMCKOBOI TeOXH-
MHeH), MOXeT OblTb OOBelHHEHA B CTATUCTUYECKYIO 2e0A02UI0 —
crnenH(uIecKyl0 00JacTh, NPOAOJKAIIYIO CEPHIO CTATHCTHUECKHX
HayK (cTaTHCTHYeCKHe (PH3HKa H XHMHS, GHOMETPHA H Ap.) H HMeEl-
Lyl0 MHOro ofulero ¢ HHMH B NPHHIHNAX HCCJIeJ0BaHHA MPHPOI-
HBIX 0OBEKTOB.

Ecan BOocnonn3oBarbesi NMOHATHHHO-TEPMHHOJOTHYECKHM — almna-
paToM, LIHPOKO paclHpocTPaHeHHBIM B 00/1aCTH FeOXHMHYECKHX Me-
‘TOJAOB TIOHCKOB MECTOPOMAEHAH  IMOJe3HBIX HCKOMaeMblX, MOMKHO
CKa3aTh, 4TO TeppPHreHHbBIe MHHepaJs 06pas3yloT B COBPEMEHHBIX
ocajgkax u B GoJjiee JpeBHHX OCaJ0UHEIX TOJIIAX BTOPHYHBEIE THIEp-
reHHO-CeJHMEHTOreHHble MEeXaHHYeCKHE OpeoJikl H NOTOKH pacces-
HHfI, KOTOpPEIE B TOH HJH HHOH Mepe MoOryt ObIThb TpaHchopmHpO-
BaHBl MOCTCEJHMEHTAHOHHBEIMH NpoleccaMH.

Bce 310 Aenaer ecTecTBEHHBIM H 3aKOHOMEPHBIM TO, UTO B OT-
AeabHBEIX paGorax nocaeannx Jjer (A. B. Bucrennye, C. B. I'puro-
pau, H. I'. ITatsik-Kapa, A. WM. Ilepeasman u ap.) Hameuaercs 06-
[iee IOJIOKEHHEe B TEPPHIeHHOH MHHEpaJOrHH H TeOXHMHH, BBIXO-
Asiliiee 32 paMKH OOBIYHBIX XHMHKO-AaHaJHTHUECKHX HCCae10BaHUI
TepPPHTeHHbIX MHHEPAJOoB.

BMmecte ¢ TeM TeppHreHHass MHHepaJoOrus paspabaThiBaeT H HC-
NOJb3yeT JAJs pelleHHs] IHPOKOTO KPpyra reoJOrH4ecKHx sagay H
CBOH cOOCTBEHHEIE, TEPPHreHHO-MHHEpaJOTHUECKHEe MeTOAbl Hcclle-
JoBanus (MoKa elle, MOMKET OBITh, HEIOCTATOUHO COBepUIEHHBIC *).
CoGeTBeHHO TOBOPS, 1O OTHOLIGHHIO KO MHOTHM 06JacTsM TeoJo-
rud (naJieoreorpacus, crpaTurpadus H KOPpeJasHs, Te0J0THA POC-
ChIlel, MOHCKH KOPEHHBIX MEeCTOPOXKAEHHH, reoorHs HedTH M rasa,
reoMop(oJorus H HEOTEKTOHHKA, MOPCKAA reoJIorHs W Ap.) TeppH-
reHHass MHHEpaJIOrHsa mpejicrasiaser cofoid MeToJ] (KOMIIEeKC METO-

N0B) pelIeHHs DPAa3/IHYHBIX TEOPETHUECKHX M [PAKTHYECKHX BO-
IIPOCOB.

* Ocobenno peskas, HO CHpaBe//IHBas OlEHKAa CYUIECTBYIOIIHX TEPPHIEHHO-
MHHepaJoruuecknx serofon gana A. B. Bucrenmycom [3].
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Teppurennas MuHepaJIOrHs HCNOJb3YeT AaHHble, MOHATHS, TEO-
perHyecKHe NMOJOMKEHHsl pasJH4yHbX o0jacteil MHHeDAaJOrHH H ApY-
THX HayK reoJIOTHYECKOTO IHKJIA, 4 TaKKe HEKOTOphle pasfiessl THA-
poaspoMexaHHKH, XUMHUH, QHU3HYeCKOH reorpaduu u ap.

[To mensiM, HAYYHBIM H NPAaKTHUECKHM INPHIOXKEHHSM TeppPHIeH-
Has MHHEPAaJOrHs HEMNOCPeACTBEHHO CBf3aHa C IOHCKOBO-Pa3Befoy-
HBEIM Jes0M, naneoreorpadueit, nurocTpaturpaduei, reosoruei Hed-
TH W ra3a H MHOCMMH ADYrHMH 06GJacTAMH, B OCHOBHOM Ie0JIOrHYe-
CKHMH, HO YaCTHYHO BHIXOJSUIUMH 332 PaMKH COGCTBEHHO I'e0JIOTHH
(nanpuMep, ¢ okeanoJsorueiil). Hayunoe n mpakTHueckoe nmpHJoMXKe-
HHEe TepPPHUreHHOH MHHepaJorHH B TeueHHe HCTOPHH ee pPa3BHTHA
1ocJe10BaTebHO pacluHpsieTcsi, 1 Geayc/oBHO, OyJeT MPCAOJKAThb
pPacIIHpATHCA.

pynna TeppHreHHbIX MHHEPAJOB

OnpenesieHHe NMOHATHA TEPPHTeHHHII MHHepas OOBIYHO He NpH-
BOJAHTCA — MO-BHAHMOMY, CUHTaeTcsl BNoJHe SCHLIM. TeM He MeHee
1o o6beMy H COAEPIKAHHIO 3TOTO OCHOBHOTO NOHSATHS TEPPHTEHHOMN

- MHHEpPAaJIOrHH CYMIECTBYIOT 3HAYUHTE/IbHBIE DACXOXKICHHSA.

B KkayectBe TeppUIreHHBIX OGLIYHO PacCMaTPHBAIOTCH NPHCYT-
CTBYIOIIHE B OTJOMKEHHAX HErJIHHHCTHE 00JOMOYHbIE MHHEPAJ/Ll, HC-
TOUHHKAMH KOTOPBIX OBIIH JPYrHe COPHBIE TOPOJAB H IPOLYKTH HX
BLIBETPHBaHHA. JTH MHHepaJbl COXPAHAIOTCH B KayecTBe DPEJIHKTO-
BhIX NPH pa3pylIeHHH HCXOAHHX (MaTepPHHCKHX) TODHHIX TOPOA H
1l0najalT B OCaJ0K B pe3yJbTaTe NMPOIECCOB MEXaHHYECKOH TpaHC-
NOPTHPOBKH PA3JIMUHBIMH areHTaMH ¥ MeXaHHUYeCKOro OCaxIeHus
(cennmentanuu). MmeHHO Takoil CMBICJ BKJIaALIBAJCHA H BKJaJbl-
BdeTcst B MOHsTHe TeppureHHbii MmuHepan B. Il. Barypunbim,
@. T. bukkenunoit, [1. BocyanioM, A. B. Bucreanycom, B. A. T'poc-
creiimom, B. Il. KaszapunoseiM, A. I'. Koccosckoii, H. B. JlorBunen-
Ko, I'. Muasnepom, @. Ilerruaxonom, Il ITorrepom, JI. B. ITycro-
BanroBuiM, A. B. PounosmiM, JI. B. Pyxunwm, C. I'. CapgucaHoMm,
A. B. Cunopenko, H. M. CtpaxosuiM, Y. Teenxogpeaom, I1. IT. Tu-
MoeeuiM, M. B. XBoposoii, M. C. [lIgenossiM, E. B. Illymunosoi,
B. 1. llyroBeiM, K. daenabmanom u ap. ITopo6uoe onpeaenenue
TPaJHIIHOHHO NPHHHMAETCsl reo/IOraMH, KOrJa TOBOPHTCS O TepPpH-
renno-mMuHepagoruyeckux (TM) ucesnenosanusix, TM nanpasienuu
B Hayke 00 ocajouHLx nopoaax, TM pafioHHpOBaHHH H KapTHpO-
Baund, TM accoumanusax, TM npounnusx, TM ¢auusx u 1. m
ABTOp mpHAepKHBaeTcs NOAOOHOTO e B3IJsJa Ha OCHOBHOE MO-
HsTHE TeppHreHHON MHHEpaJOTHH.

B kauecrBe TeppureHHblX OOGLIYHO pacCMATPHBAIOTCA INPHCYT-
CTBYIOIIHEe B OCaJKaX M OCAJ0YHLIX FOPHEIX IOPOAAX PEJHKTOBLIE
MHHepaJel TaK HasblBaeMbIX KPHCTAJJIHYECKHX (T. €. Marmaraue-
CKHX, BKJIOYas BYyJKaHHYeCKHe, IIOCTMarmMaTHYeCKHe, MeTaMopdH-
YecKHe H MeTacoMaTHUYecKHe) TMOpOJ, NOCTYNHBIIHE B 0cafoK: 1) He-
NOCpeJICTBeHHO NPH paspyLUIeHHH, NepeHoce H OTJI0KEeHHH MaTepHanaa
3THX TIOPOJ, 2) NpH nepeMblBe H NEPeoTOXEHHH MaTepuHana pas-
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Kofi ¢pakuum; 4 — axilecCcopHhle TeppHIeH-
HBle MHHepaabl TaMxeaol dpakuun; § — no-
poaooGpasyioulHe  ayTHreHHble  MHHepasbl

Puc. 1. CxeMa cooTHomenns 06beMOB-

MOHATHA TEePPHTEHHBIE MHHEpaJbl, TH-

Hedble MHHEPaJaLl H AKIeCCOpHblE MH-

HepaJibl,

Munepaas: A—reppurennsie; B — 1a-

Weable; € — aKileccopHble, [ — NOPOA00G-

pasywoliHe TeppHrenHble MHHepaJbl Jerkof

hpakunn; 2 — noposooGpasyouiye TeppHreH-

A Hble  MHHepadbl TaKenofh d¢paxkuuu; 3 —

A aKlUeCcCopHLle TeppHIreHHbie MHHepaabl Jer-

L. e

N ol —~ TAMeA0R (dpaKUHH; 6 — akueccopHble ayTH--

gl i C reHHble MHHepaabl TAXenaof dpakuuu; 7 —

—_— aKlleccopHble AYTHTCHHBIE MMHepabl Jerkofi
dpaxnan

BHTHIX TI0 3THM TOPOJaM KOP XHMHYECKOro BhHIBETPHBAHHA H 3) NpH
NOBTODHOM TNepeMbiBe H NepeoT/ioXKeHHH — 3 0oJiee ApeBHHX oca-
JAOYHBIX INOPOA (TaK Ha3blBaeMblX BTOPHYHBIX HJIH NPOMEIKVTOUYHBIX
KOJLJIEKTOPOB) .

ITo B. 1. lyroBy, nepBBlii H3 HCTOYHHKOB H (POPMHpYIOILHIiCS
3a cuer ero tun TM accouuaumii (rpynna napareHe3oB TeppHIeH-
HEIX KOMIIOHEHTOB) HMEHyeTCsi NMeTporeHHBIM, BTOPOIl — amnocanpo-
FeHHLIM, TPeTHi — JHTOK/IaCcTOTreHHEIM.

K TeppHreHHbLIM KOMNOHEHTAM TPeThero, JIHTOKJI4CTOreHHOrO TH-
Na OTHOCATCA TAKMKe MOJABeprulHecs MeXaHHYECKOMY IepeoT/IOxe-
HHUIO HEKOTOpDHIE ayTHTeHHLIe MHHepaJnl 6ojee JAPEBHHX OCaJ0YHBIX.
nopon, obpaaymwoline OGJOMOUHBIE 3epHa aJeBpPHTOBOro u OoJjee
KPVIIHOI'O pasMepa, — KBapl (B YacTHOCTH, PereHepHpOBaHHEIL),
r1ayKoHHT, 6apHT, KaJbLUUT, IHPHT, aHATA3 H AP.

HeobGxoaumo Noa4yepKHyTh, 4TO B jJaHHOH paGoTe peub HIET
HMEHHO O TCPPHIEHHBIX MHHEpaJax, a He [s15} AKICCCOPHBIX HAH TOJb=
KO THXeJbIX MHHepajax ocajouHelx obGpasosanuil. ITomstus rep-
pHTEHHLIE MUHeDaJbl, THAMKeJbIC MHHEpaJel H AKIeCcopHbe MHHE-
paJbl, OLIHGOYHO OTOXK/ECTBJAfAEMbie B HEKOTOPHIX paborax, sBJfA-
IOTCS COBEpPUIEHHO PAa3/JHYHLIMH, OCOOLIMH TNOHSTHAMH, He COBIIa-
JAA0WHMHA 1o coAepxkanuio. CooTHOlIeHHe 06HEMOB MOHATHIT TepPH-
reHuble MHHEDAJbl, TAXKE/ble MHHEPANLl H aKIecCopHble MUHEePalLl,
a Takxe JOIMOJHHTEJbHbie K HHM IOHATHA ayTHIE€HHbIe MHHEPAJbI,
JerKHe MHHepajsl H mnopogoolpasyloune (ocaakooGpasymoouine)
MHHEPAJLI MOTYyT OBITH CXeMaTHYEeCKH NnpejacTaBJeHbl CJAeAYIOUIHM
oGpasom (puc. 1).

O6uiee uncio oOHAPYKEHHBIX B OTJIOMKEHHSX BHIOB TEPPHTEHHBIX
MHHEpPaJOB COCTaBJfeT HEeCKOoJbKO coreH. CpaBHHTEJIBHO pacnpo-
CTPaHeHHHIMH, OJHAKO, ABJsIOTCA Bcero okoJo 100 TeppureHHnix
MHHepajaoB * (taba. 1). Dto npexae Bcero KBapll, NMoJeBbie LINATH
(ocobeHHO MMKpPOKJIHH, OPTOK/Ja3, KHCJbie H CPelHHe TJarHoK/ia-
3BI), MYCKOBHT, OHOTHT, am(pnOO0Jbl, NHPOKCEHB, MHHEpaJbl CPyIl-
NB 3MHAOTa, rpaHaThl (OCOGEHHO AJbMaHJIHH), HJIbMEHHT (B TOM
uyHc/le B TOH HJIH HHOH CTeneHH JeHKOKCEeHH3HPOBaHHLIH), JeliKOK-

* Tlo ouenke A. C. ITopapeHHnX, B IpHpode AOBOJLHO pPacrnpoCTpaHEeHBE
180—190 MHHepaJbHHX BHIOB.
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Ta6auua 1

TeppureHHbie MuHepaJbl (M X rpynmei)

Haasaune CumBoa Hassanne CumBoa Haapanue Cumsoa
Asrur Aug || UnsmenopyTa IR Porosas Hby,
AxcHHHT Ax Hpuauctrii Id obMaHKa
AxTHHOMHT Ac ocMHit Ga3aabTHYECKad
Asanur Aln | Kanummnats KF | Poropas Hb,
(opTut) Kaccurepur Ct ofManKa
Anmas D Ksapn Q OGLIKHOBEHHAS
Anbbur Ab Kuaunr K PyTun R
AnbMaHnH A (aucren) CaMapckHt Sm
Amdpnbonn Am Kunosapb Co CHaIaHMAHAT Si
Anaras At Kaunonupoxce- Cpx | CkanoJur Scp
Aunnanysur Ad HEL CrieppuJaaT Spr
Annpanur Adr || Kaunouonanr Cz || Cneccaprun Ss
Anoprur An Koayum6ur Cm | Cmoxymen Sd
Anatur Ap Kopanepur Cd CraspoJur S
Apdsenconnr Af Kopyua Cn Crannuu Snn
Bannenent Bd Keenoruum X CrpioBepHT Sv
Bapur Bt Jlefikokcen Lx Cibaneput Sph
Bacrhesnt Bst JluMoHuT Lm Tauraaut Tn
Bepnan Bl Jlonapur Lp Turanur (cen) Tt
Buorur B Maruerur M Tuntanomarue- Ttm
Bpousur Bn Mukpoxamn Mc THT
Bpykut Bk Mukposut Mcl Tonas Tp
Besysnaun Vs MonnGaenur Mb TopHauut Thn
BouasacTorur Ws Mouauut Mnz || Topur Thr
Boaudpamur Wm Myaccaunr Msn | Tpemoaur Tm
TFanennt Gn MyckoBHT Ms Typmanin T
Tanur Gnt OJIHBHH, TOpTO- 0ol YBaposur Uv
Tepenbeprur Hd HOJHT Qasant Fa
TFemarur Hm Oproknas Or Geapamnarto- Fd
Fepuunur He Opronupokce- Opx | mae
Férur Gt HEI Depbeput Fb
I'uneperen Hp OcmuCTHI Od DeprycoHnT Fo
Tunc Gp HPHIHE DaoopyT \Fl
Faaykonur Ge ITapusnt Par Doperepur Fo
Tanayxkotan Gl ITepoBekuT Py XannenoH Chn
Cpauarsl G Muxorur P¢ Xanuxonupur Chp
Ipaunarsr- Gy [upur P Xnopur Chl
MHPAJILCITHT B IMupokcenst Px Xaoputona Chd
Tpanatw- Gy [Mupon Pp | Xpomanoncun Chds
YIPaHIHTH IMupoxaop Pch. | Xpomur (xpoMm-| Chr
Ipacur Gph | Maarnoxknasw Pl HITTHHE A )

I'poceyasip Gs [Mnatuna Pit Ilupkon Z
To6reput Hr [Tneonacr Pn | Ilousur Zs
Mnoncuy Ds (ueftnount) MWeeaur Sch
JioMopTheput Dm [Moneswie H HInuness Sp
3os010 Gd LITATH DBKCEHUT Ex
Hnsmennr 7 IMomkeen Plx Srupuu Aeg
HnsMmennt nefi- Inx [Tpuopur Prt DHCTATHT En
KOKCEHH3HPO- PuGexur Rk 3nuaor E
BAHHLI Porosas Hb DIHANT Esh

obMmaHKa

Tipumewanmnua: 1.

B TNpHpOjEe BCTPEYalTCd H JPyrHe TeppHreHHBIe MHHEpaJbl.
2. HekoTopble H3 YKa3anHbIX MHHEpaJoB (THIC, MHPHT, T&THT H Ap.) B OCAJOYHBIX IOPO-
Jax uallle BCTPEUAlOTCA KdaK ayTHIeHHble,
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ceH *, MarHeTHT, reMaTHT, JHMOHHT **, LHPKOH, PYTHJ, TYpMalHH,
KHaHHT, CTABPOJNT, CHIJHMAHHT, aHlaJy3HT, THTAHHT, aHaTas, ana-
THT. Hepenku Takxke KOpyHA, MOHAUHT, GPYKHT, XPOMHT (XPOMINTH-
HEJIHIB), MTHHEIb (aJIOMOLINHHENH), OJHBHH U Ap. MHOrHe H3 me-
PeuHCIeHHEIX MHHEPAJOB BCTPEUAIOTCSl B OTJIOKEHHSX U B KauecTse
ayTHTeHHLIX HOBOOOPa30BaHHI.

B nociellHee BpeMs 00beM Trpynnbl TePPHIeHHBIX MHHepaJoB
NbITAIOTCH OTPAaHHYHTh MHHepaJlaMH, CBS3aHHBIMH C JeHyAanuei
JHIIb NOPOA CYLIH, T. €. TaK Ha3bBaeMBIMH XTOHHYECKHMH MHHe-
panamu, no C. Appenuycy. Mumnepajs e, NOCTYNHBIIHE B 30HY
OCaJIKOHAKOIJIEHHs] B pe3yJbTaTe JeHyAallHH KOPeHHHIX MOpPoJd MOp-
CKOTrO JHa, MPH 3TOM HE CUHTAIOTCS TEPPHIeHHLIMH, A BBIIEJIAITCH
B 0COOYIO TI'eHETHYeCKYI0 TPyNny NOJA Ha3BaHHAMH MaDHHHO-JTHTO-
reHHBIX HJIH 31adoreHHblx (TepmuHH npeanoxennl B. Il. Ilerenn-
HeiM). JlanHas no3uuus, OCHOBaHHAs Ha $opmaibHOM NOAXOAE K
TEPMHHY TEepPPHIeHHDIIi, sIBJAsSeTCH HEIOCTATOUHO oNpaBraHHOH. Me-
XaHHU3M TPaHCNOPTHPOBKH H HAKOMJIEHHs 34a(OoreHHBIX MHHEpa/oB
AeHTHYEH MEXaHH3My TPAHCMODTHPOBKH H HAKOIMJIEeHHS COOCTBeH-
HO TeppHreHHBIX MHHepasoB. OcofeHHO CyLIeCTBEHHBIM, OJHAKO, AB-
JsfeTcsl TO, 4TO NPAKTHUECKAas peajiuzaliys Takoro Nojaxojaa BO MHO-
IHX CJOyuasX OKa3eBaeTcs KpaiiHe 3aTPYAHMTEALHON, 0COGEHHO ec-
JH YYeCTh MHOTOKpaTHBle NepemelleHHs GeperoBoil JHHMH H MHO-
rOKpATHLII TIEPEMHB H IepeoT/IOXeHHe 06JOMOYHOrQ MaTepuasa B
GeperoBblX H OQoJee rayGokoBoaublx 3oHax Mopefi. JlocroBepHoe
pasrpaHiiueHHe COGCTBEHHO TEPPHTEHHBIX H 37a(OreHHHIX MHHepa-
JIOB HEpeJKO BechMa 3aTPYAHHTEJbHO Jlazke IS COBDPEMEHHBIX OT-
noxennil. Jins MCcKonaeMBIX OTJIOXKEHHHA TPYAHOCTH pa3rpaHHuYeHHs
3THX MHHEDAJIOB PE3KO BO3PACTaloT.

C/10HEOCTh H 3HAYHMTEJBHYIO YCJOBHOCTh pasTPaHH4YeHHT H He-
PEAKO HEeAOCTATOYHYIO ONPaBAAHHOCTH NPOTHBOMNOCTABJIEHHA CCOCT-
BEHHO TePpPHTeHHBIX H 37a(OreHHbIX MHHEPaJIOB MOXKHO BHJACTh, B
YacTHOCTH, Ha NpHMepe TeX AOBOJBLHO PaclpOCTPAHEHHHIX B MPHPO-
Je cJayyaes, KOrja JeHYAALHH MOABEPraloTcs OLHOBPEMEHHO HIIEH-
THYHBIE 00 MHHEPaJbHOMY COCTAaBY NOPOJAB HAABOAHOI H NOJBOA-
HOH yacTel OAHOTO M TOTO K€ MaCCHBA, 3aHHMAIOLIETr0 OCTPCBHOE
HJIH OKPAaHHHO-MaTEPHKOBOE noJoxenue. O6pasyoniniics B pesvib-
Tate 3TOr0 OGJOMOYHBIH MaTepHa/J CMEIIHBAeTCHA H COBMECTHO Iie-
pemelaercs W HAaKANJABAETCH, MOAUKHHASNCH OAHHM M TeM Ke 3aKO-
HOMEPHOCTSIM MeXaHHYeCKOro celnMeHTOTeHe3a. Bce 310 Jenaer
MajQonpaRiaHHBIM HCKJIOUEHHE W3 TPYNNLl TepPPHreHHLIX MHHEpa-
JIOB KOMIIOHEHTOB, NNOCTYNAWIIHX B OCAI0K B pe3yJabTaTe Pa3MbIBa
NOpOJ MOPCKOTO AHA (ecJH He NPHAABaTh HeolpaBAaHHO GOJBIIOTO
3HaUeHHs TaK Ha3kBaeMmoil BHYTpPeHHeil ¢opme — GyKBaJLHOMY
CMBIC]Y TEDMHHOB).

* [lo coBpeMeHHBIM NpPEACTABJEHHSM, JCHKOKCeH He SHBJAAeTCA CaMoCTOA-
TeAbHEIM MHHEPanNbHEM BHJOM, a npeicTapiser oOHYHO acCOUHALHIO pAAA TOH-
KOAMCIEPCHEIX KPHCTaJIHdecKHX (raaBHbiM o0pasoM, pYyTHJ, aHaTta3) M peHTre-
HOBCKH amopdunix da3.

** OObgHO TAKXKe MNOJHKOMIOHEHTHAN cMeECh IEPEMEHHOro CocTaBa.
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‘leppurenHble KOMIIOHEHTHl N0 BKJaJALBaeMOMY B STOT TePMHH
cmbicsly Gojiee NPaBHIALHO MPOTHBOMOCTABMAATE He 3Aa(OreHHEM,
4 TaJaccoreHHelM, K KOTOPHIM, B COOTBETCTBHH C OOBIUHBIMH Tpej-
CTABJICHHAMH, OTHOCATCH MHHepaJbHble KOMIOHEHTHI, BO3HHKIIHE
HelnocpeACTBeHHO B MODCKOH cpele B pe3yJbTaTe Pa3JHUYHBIX XHMH-
YeCKHX H OHOXHMHYECKHX IPOILeCCOB.

B cBfA3H ¢ H3JI0XKEHHBIM, TIPH BCEH MOJE3HOCTH BLIACTEHUS 3ja-
(doreHHEIX MHHepaJoB (B TeX cJayyasx, KOrja 3TO OKasbiBaercs
BO3MOXKHBIM), nipejicTaBiseTcs Bce e Oosee onpaBiaHHBIM, Goaee
NpaBoOMepHHIM H IeJecoo0pa3sHEIM He NPOTHBONOCTABJATH HX Tep-
PHIEHHHIM, a pPaccMaTpHUBaTh B KauecTBe cremH(HYECKOH MOArpyn-
NBl TEPPHIeHHBIX MuHepanoB. [logo6Has MO3WIHA HO JAaHHOMY BO-
Ipocy NpHHHMAETCs He TOJBKO NPAaKTHYECKH BCEMH JIHTOJIOTaMH, HO
¥ MHorumu oxeadosorami (A. B. Coanzaros, TI. C. Xapun,
E. M. EmeansanoB, 10. M. Cenusn, 10. II. Hlyfickuit u gp.).

K TeppHreHHHIM JAOJIKHLI OBITH TMPUYHCJAEHB H MEPEOT/IOKEHHBIE
MIHHepaJbl BYJKaHOTeHHOTO MPOHCXOQK/EeHHs, B TOM uucie Tedpoun-
Hple wiH Teporennnie (mo I'. C. [l3ounenuase u M. B. XBoposoi)
fIPOJIYKTHI, HAKANJIMBAWOIIHECH B Tpolecce NMPAKTHYCCKH CHHXPOH-
HOT'O C BYJKdHH3MOM CeJAHMEHTOreHe3a. pa3y‘MEETCﬂ, 1o ocobeHHo-
CTIM BO3HHKHOBEHHS, HCTOUHHKY BelllecTBa 3TH MHHEpaJhl H focJje
NepPeoTI0KEeHHS] OCTAlOTCA BYJIKAHOTEHHBIMH (KAK OCTaloTCs, Ha-
npHMep, MeTaMop(OreHHBIMH 10 NMPOHCXOXKAEHHIO MPHCYTCTBYIOLIHE
B lICaMMHTaX 06JIOMOUHBIE 3€PHA KHAHHTA HJH cTaBposaura). OnuHa-
KO 10 MHocjejyiollefi HCTOPHH, H B YacTHOCTH IO MeXaHH3My Ha-
KONJIeHHs] B OCaJlOYHBIX TOJIIAX, NMEPeMBITHII H IePeOTJOMKeHHbII
BYJKaHOreHHBIH (KaK H MarmartoreHHblif, MeTaMopdoreHHull u Ap.)
MaTepHaJ JA0JMKeH CYHTAaThCA TePPHIEeHHBIM.

Ecam, kKak 370 MHOrAa Ae]al0T, HCXOANTH H3 OYKBAJBHOTO 3HA-
YeHHs] TePMHHA TEpPHTeHHBIH, TO K K/JIacCy TEPpPHTeHHHIX MOMKET
OBITH OTHECEHAa H 3HAYHTEJNbHAsi YacTh NPHCYTCTBYIOUIHX B 0OCa104-
HbIX 00pa3oBaHHAX TIVIHHHCTHIX MHHepaJoB. Hekoropuie ucenaenona-
rean (Hanpumep, M. @. BukyJjoBa) HMeHHO TakK u mocrynaior. He-
O6XOAHMO OTMETHTb, YTO TJIMHUCTHIE MHHEPAJH 10 TNPOHCXOXKACHHIO
He IIPOCTO aJJIOTHIeHHHIe, PEJHKTOBEE, YHAcJeloBaHHBle. HMx mpo-
HCXOXK/IEHHE 3aYaCTYIO0 fABJSIETCH BEChbMa CJOXKHBIM, BKJIOYAOIUIHM
# pasHoobpasHble Ipolecchl TPpaHchOpPMAaluH, aYTHICHHOTO CHHTEe3a
H Ap. JlocroBepHOe BHIZEJEHHE YHCTO AJJIOTHI€HHBIX TJIHHHCTHIX
MHHEPaJOB BO MHOMMX C/AydYasix 3aTpylHuTenpHo. I'mHHCTHIE MH-
HepaJiel OTJIHYHE OT COGCTBEHHO OO0J/IOMOYHBIX MHHEPAJLHBIX KOM-
IIOHEHTOB 110 COCTaBY, CBOHCTBAM, pasMepaM YacCTHIL H APYTHM BaxK-
HelIHM 0coGeHHOCTAM, ONpefieJsOUIHM HX TOBEleHHe B 0Canod-
HOM npouecce (HX TPaHCIOPTHPOBKY, HAKONJIEHHE, H3MEHeHHe), a
TaKkKe METOJaM WX BbiACJeHHs, JHATHOCTHKH, ONpeaeJeHHs KOJIH-
YeCTBEHHOTO COJAEpPIKaHHS, H3yYyeHHS THNOMOP(HBIX ocoGeHHocTel,
NyTAM H INPHHIHNAM HHTepNpeTalHH pe3yJbTaToB HCCJIEI0BaHHA
TJIMHUCTEIX MHHEPAJIOB, 06JIACTH MX MPaKTHYECKOrQ HCIMOJBh30OBAHUA.
Bce 370 nmpuBeno K BHAeNEHHIO, HAYYHOMY H OpPraHH3aLHOHHOMY
oopMIeHHI0 MEHEPAJOrHH TJIHH (M TJAMHHCTOTO BENleCTBa APYrHX
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OTOKEHHH) B CaMOCTOSTENbHYID 06/1aCTh Te0JIOTHH, BeCbMa CHellH-
¢HueCKyI0 MO XapakTepy OOBEKTOB, MeTOAaM H LeJdAM Hccaelo-
BaHug,

Takum 06pas3oM, B COOTBETCTBHH C peajbHBIMH 0COGEHHOCTAMH
reOJIOTHYSCKHX OODBEKTOB, MCTOPHUECKH CJAOKHBIIUMHCA TpalHLHSA-
MH H HaHboJee paclnpocTpaHEHHHIMH MNpeACTaBJIeHHAMH, INTHHHCTHIE
MHHepadbl, B OTAHYHE OT 3J4adoreHHbx H Te(POreHHBIX, HE BKJIIO-
YyaloTCA B TPYNNy TeppHreHHBIX MHHEpaJioB H COOTBETCTBEHHO He
SIBISIOTCA 00beKTaMH TePPHIeHHOH MHHepaJsoruu *.

He orHOcsiTCcA K 4YHCJAY TEpPpHreHHBIX, KaK OBIJIO OTMeUEHO, H
TaJaccoreHHLle (3HAoreHetHueckHe, no A. I'ps6o), BHyTpuGacceii-
HOBHle KapOoHaTHHe, (hocaTHEE, IayKOHHTOBEE H APYrHE XeMo-
TeHHHE M OHOXeMOreHHBle KOMIOHEHTH (Tak Ha3biBaeMble aJJio-
XeMbl), B TOM YHCJE HepeAko B TOH HJH HHOl Mepe CMelleHHbIE
C IIepBOHAYaJLHOIO MeCTa HX BO3HHKHOBEHHS (NEpHIeHHblE, 10
. JleBucy), xorsi pasrpanuueHue ByTpHOaccefiHoBoro (Tagacco-
reHHOIr0) M TeppHUreHHOro KapOGoHATHONO H HHOIO MaTepHana, Kak
U pasrpaHHYeHHe HelepeoTJqOMeHHOro MNHPOKJacTHUecKoro Hu rted-
poTeHHOro (M BYJKaHO-TEPPHIEHHOTO) MaTepHasa Hepenko mnpei-
cTaBJsigeT cob6oil TPy AHOpa3pelInMyio 3a1auy.

Fmam.a

HCTOPUSA TEPPHTEHHO-MHUHEPAJIOTHYECKHX
HCCIENOBAHUHH

lMeproausauusi HCTOPUK TEPPHUTEHHO-MHHEPANOTHUECKNX
HCCJe10BaHUH

Hcropuss TM uccaegoBanuii HacuuThiBaer OoJiee Bexa **. 3a 3ato
BpeMsl Teo/JIOraMH pasHblXx cTpad onyGAMKOBaHLI Thicsuyu paboT B
970l 06JacTH, coGpaH KoJoccaJbHBIH (haKTHYECKHH MaTepHaJsa 10
per{oHaJbHOl TeppHreHHO MHHEpaJOrHH (TeppHreHHON TOnoOMuHe-
paJoruu), NocTaBJeHbl H B TOH HJIH HHOH Mepe pellleHE MHOTOYHC-

* B. Il. Barypun, sarponysuwnii B 1947 r. panHeli Bompoc, MOAYEpPKHYJ, 4TO
B HCCJACMOBAHHSX, TOCBALUICHHBIX TEPPHTeHHBIM KOMIOHEHTAM, TJAHHHCTHE MHHe-
pajbl, Kak M [JAHHB B leJoM, He paccmaTpuBalotcsd. Takosa NosHIHsA aBTopa H
GOJILIIHHCTBA APYTHX TeoJOros 1Mo AaHHOMY BOIpoOCY.

** B 1084 rv. ucnosnmaock 100 ner ¢ momenrta Beeaenus k. Myppeem H
M. PenapaoM B reoJorHdeckyio Hayky TepMHHa TeppureHnsiii. OJHako Hccaeno-
BaHHS B 3Tofl 06JaCTH HadaJuch 3HaunTesbHO pambwie. K 1884 r. 8 pasunix cTpa-
HaX OHVIH onyGankoBansl gecAtkH (Gosee 70) pabor ¥ moayveHsl 3HaYHTeJbHLIE
pesyabtatel. ITo I1. Bocysany, B 1884 r. yike 3apepuinJcs MepBHI KPYNHBIA 3Tamn
B Pa3sp¥THH TEPPHTeHHOIl MHHEPAJOrHH H BCeil MHHEPAJOrHH OCAMOYHBIX MOPOKL
(kOTOpasi B Te TOAB M Ja)e HEecKOJLKO No3jiHee NMPAKTHYECKH CBOAHJACH K Tep-
PHTEHHOH MHHepaJIOTHH) M HAYaJICs HOBLIH, O3HAMEHOBABIIMICA BKJIIOYEHHEM B
HCCJIEIOBAHHE He TOJLKO COBPEMCHHBIX, HO H HCKOMAEMBIX OCalo4HEIX 06Gpa3oBa-
HH (xOTH OTAeabHbie PaGOTHL 10 TEPPHrEHHBIM MHHEPaJaM HCKOMaeMbiX OTJO-
xennt 6un onyGaukosanw eule panee — ®. Aurep, P. Basnadopa, K. INomGenn,
I'. Knemm, H. JlemGepr, A. Meaankorr H ap.).
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943

JIeHHble 3aJaui TEOPETHYECKOro, MeTOAHYeCKOro H TNpHK/JIaAHOro
Xapakrepa.

Crporasi nepuoausannss ucropun TM HccnenoBaumii, ueTKoe
XPOHOJIOrHYeCKOe pasrPaHHYeHHe OTAEJbHBIX 3TAlloB 3TOH HCTOPHH
B GOJILIIHHCTBE CJYUaeB HeBO3MOXKHBL TeM He MeHee B Hcropun TM
AcCleIOBAHHH B 3HAUHTEJHHOH Mepe YCJAOBHO MOMKHO BBIAEJNHTH He-
cKoJIbKO sranoB. OcHoBa [AJ1si HX BBIAEAEHHS — MOSIBJEHHE H pac-
fIpoCTpaHeHHe HOBBIX HJell M MeToJAHK, HOBbIX Hanpasienuit TM
HCCJIeOBAHHI, paclnpocTpaHeHHe 3THX HCCJe/]0BaHHi Ha BCe HOBbHIE
reosiorHueckne o0beKThl, paclHpende 00JacTH HAYUYHOTO H NMPaKTH-
YeCKOro HCMoJb30BaHUA HX pe3yabtaToB. HeoGxoanmo noauepk-
HYTh, YTO BarKHeHIlIHe TEOPETHUYECKHE MOJOXKEeHHS M MeTO/HuYecKHe
NOAXOJE, pa3paGoTaHHEe HAa KaxKJAOM H3 3TAlOB, B MOCAEAYyIOILeM,
KaxK IpaBHJIO, He OTGPACHIBAlHCh, a4 HaXOAWJIH Bce GoJiee IIHPOKOE
npuMenenue u pasutHe. Hauany coGersenno TM muccaenoBauuii
npejliecTBOBAJA JJIHTE/bHAR MPeAblCTOPUH, CBA3aHHAA [peumy-
IEeCTBEHHO C AHATHOCTHKOMH, H3yyeHHeM MOpP(OJIOrHH H XHMHYeCKO-
r0 CcOCTaBa OT/EJbHBIX, OGBIYHO HEMHOrHX W3 Yuc/ia NPHCYTCTBYIO-
HIHX B OTJIOMEHHAX TePPHreHHbIX MHHepaJoB 6e3 yuera HX TeHe-
THYECKOI crnetuduky.

[To xapakTepy mnoJyuaeMblX pe3yJbLTaTOB, HX HHTEPINPETALHH H
HCNONMB30BaHNII B Hetopuu TM Hcenenosauunii B KagecTBe OCHOBHEIX
MOZKHO BBIJEIHTL CJCAYIOLLHE 3Tallbl:

1) duaenocrurko-onucareasuoui, korna TM Hccle10BaHHS CBOAH-
JIHCh TJIaBHBIM 06pa30oM K AHATHOCTHKE H KPATKOMY ONHCAHHIO MPH-
CYTCTBYIOUMX B OT/OKEHUAX TCPPUTEHHBIX MHHEPAJIOB (NPHMEPHO
20 1870—1880 rr.);

2) nerpogpondossiil (ucTouHHKOBHI), Koraa TM nccaenosanus
3aBepuia/ich yKasaHHeM (Kak NnpaBH/0, BeCbMa MNpeAnoJoxHTe b
HbIM) MCTOMHHKOB CHOCA TEPPUreHHLIX MHHEpPadoB (NpHMepHO C
1870—1880 rr.);

3) KopperayuorHo-cTpaTUZpauteckull  (AATOCTPATHrpadHye-
CKHil) aran, Korja TM jaHHBle HAYa/JH HCMOJB30BATHLCS TaKXKe B
1e/iAX PacuJeHeHNA H KOPPeasluH OTJOoXKeHHil (npuMepHo ¢ 1915—
1916 rr. uau HeckOJbKO paHee);

4) eewneruweckull, KOTja Ha4yaJH NPOBOAUTLCSA YIJIyOJaeHHbIE HC-
cJeloBaHis 110 Ollpefe/eHHI0 TeHe3Hca H 3Bomwouun TM accouuna-
LHH M TO TeppHIeHHLIM MHHEpasaM, NMOMHMO HCTOYHHKOB CHOCA,
HauyaJu PeKOHCTPYHPOBATBHCHA H JpPYyTHe YCJIOBHsS (KJHMaT, peabed,
JIHHAMHKA cpejbl OCaJKOHAKOMJIeHHS H JAp.) CeJAHMEHTO- H JIHTOre-
Hesa (npuMepHo ¢ 20-x ronoB XX B);

D) CcOBpeMEeHHBIT MHO2ONPOPUALHO-NPUKAAOHOL — PE3YJIBTATDI
TM uccnegoBaHuil CTaaH HCNOAL30BATLCA S PelleHHs BeChbMa ILIH-
POKOro Kpyra HayYHbBIX M NPAKTHUECKHX BONPOCOB: NOHCKOBO-pas-

BEJOYHOTrO JeJjia, FeoJIOTHH pocchlel, HedTsAHOH reoJorHy, JHTO-

crpaturpaduy, ¢auHaJbHOTO aHaJH3a M naJjeoreorpa@uu - (B ToM .

uHC/Ie NaJeoKJIHMATO/IONHH, JHHAMHYECKOi najeoreorpduu 1 ap,), -

OKeaHOJIOTHH, CTAJMaJbHOrO0 aHaju3a (aHaJau3a CTaJHIl JHTOreHe-

3a), ocanouHON reoJIOrHH AOKeMOpHS M pacliH(bpPOBKH NepBH4HOI -
T\
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NPHPOABI MeTaMop(HYeCKHX NMOpoiL (MajeoJHTOJOTHYECKHX PeKOH-
CTPYKUHIT), reoMop(oJOriH, HEOTEKTOHHKH H JAPYrHx - oGJaacreii
(npumepuo ¢ 50-x rogoB XX B., XOTSl B OTAENbHBIX M3 3THX 00Ja-
creii TM noaxojn mcnoJb3oBaJicst H 3HAYHTENBHO paHee).

Cpeju uccae oBannil AMarHOCTHKO-ONHCATebHOTO Tana MOMKHO
BBIIEJIATh: ) AOMHKPOCKONHYECKHE, B KOTOPHIX OllpefiesieHue Muie-
paJoB OCYILIECTBJSJIOCL He M0J MHKPOCKOIOM, a MO TaKHM MpH3Ha-
KaM, KaK OKpacka, MopdoJorus, TBepAOCTD, MIOTHOCTb, XHMHUECKHIT
coctaB, 0) MHKPOCKONHYeCKHE (KPHCTAJJI00NTHYECKHE), KOorga Mpi
JAHATHOCTHKE TEPPHTEHHBIX MAHEPAJOB HCIOJb30BAJHCL NOJAPH3a-
IHOHHBIH MHKDPOCKON H MeTOJABl KPHCTAJJIOONTHKH.

C 50—60-x rr. XX B. cyumlecTBeHHO paclIHpHAach 00JacTh Ha-
YYHOro H INpakTHyeckKoro npuioxenus TM wmeronos. B uwacrtnocth,
BEISIBHJIACh BO3MOXKHOCTb OINpeJe/eHHs IJIyOHHBEl, BpeMeHH H HEeKO-
TOPHIX MOME@HTOB HMCTOPHH (POpMHpOBaHHA HePTAHBIX 3atexeii ny-
TeM CpDaBHEeHHsl CTENMeHH MOCTCEAHMEHTALHOHHOrO npeofpasoBaHis
ocaZoyHoro (B TOM HumHCae 0GJOMOYHOrOo) BemlecTBa HedTecoAepika-
IIHX OTJIOMEHHH (B pPa3jHUHBIX YacTHX sajexeii) M OTJ0KEHHI,
pacnoJiozKeHHBIX B Mpejejax 3aKOHTYPHOTrO IpocTpaHCTBa 3aJjerxeit
Ha PasJHYHBIX THIICOMETPHUECKHX ‘H CTpPaTHrpaHIEeCKHX YPOBHSAX.
B cBfi3H ¢ 3THM CTaJO OYEBHAHBIM, YTO AJsA pPELIeHHS 3TOH BaXK-
HOii 3a7iayd He(TAHOH reoJIOTHH B KayecTBe 2(P(EKTHBHBIX METOA0B
OLlEHKH CTelleHH KarareHe3a Hed)TEHOCHHIX W BOAOHOCHBIX OTJIOXKE-
HHH MOTYT H JOJIKHBI OBITh HCIOJb30BaHLI H METOABl TEPPHUIEHHOIT
muHepaJorau. K nacrosiemy BpeMenu B oGiaactu npumenenuss TM
HCe/le[0BaHHil MoJIyYeHbl ellle HeMHOTOYHCJIeHHble, HO BechbMa ofHa-
JlexknBaloline pesyabrarthl. OHAKO IIAPOKOTO pacnpocTpaHerHus no-
JOGHBIE HCCIE0BAHHSA NMOKA He TOMY4HIH.

Baxubsle HoBble oGJacTH npumeneHus TM wuccaenoBaHmit — J10-
KaJlbHasi TeKTOHHKA (OCOGEHHO HEOTEKTOHHKA) H CTPYKTYpHAs reo-
mopgosorusa. I'. A. Kanepoii, B. C. Jlyweswim, E. H. Heseccxuwm,
B. E. Hexkocom, B. M. Ocoseuxnm, M. ITomepauudaiom 1 ap. vera-
HoBJIeHO, uTo TM Hecsief0BaHUA AA10T HeHHYI0 HH(OPMalulD, T03BO-
JSAIOLUIYI0 BHISABAATH B MpefesiaXx 3aKpLITHIX NJaT(OpMeHHHX H cy6-
niaatdopMeHHbIX TEPPHTOPHIl JIOKaJbHEIE KOHCEAHMEHTalHOHHLIe
CTPYKTYPHO-TEeKTOHHUECKHe 3JIeMeHTH (B TOM uHcJe He HMelouiue
SIBHOrO reoMop(oJOrH4ecKOro BHIPaXKeHHA B peabede) H ycTaHaB-

“JIMBATH XapaKTep TEeKTOHHUECKHX (B YACTHOCTH, HEOTEKTOHHUECKHX)
JABHIKEHHH JIOKAJbHBIX Y4aCTKOB 38MHOH KODHL.

OcHoBHBIE TEHJEHUHH B PA3BUTHU TeppUreHHo-
MHHEPAJOrHYECKHX HCCaeN0BaHHIM

Anannsupys ucropuio TM HceseoBaHHi, MOXKHO 3aMETHTD, YTO
QCHOBHEBIC HanpabBJiCHHA HX NPOABHJAHCDL IIOYTH C HayaJia cTaHoBJIe-
HHSl TePPHIeHHOi MuHepaJoruH, eule B XIX naM B camom Hauane
XX B., U B gaJbHellIeM JHIIb B TOH HJIH HHOH Mepe COBEpILeH-
CTBOBAJHCh H pacnpocTpaHaiuck Ha Bce Gosiee IHPOKHI Kpyr reo-
JIOrHYeCKHX 00beKTOB. JTO JesaeT JA0BOJBHO yC/JOBHOH Jobyio, B
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TOM YHCJIE H OCYHJ.ECTBJIEHHYIO B JlAHHOH p860Te NepHOAH3alHIO

HCTOPHH TM muccaegoBaHHI. HasoBem ocHOBHEIE TEHAEHIHH pa3BH-
. THA 3TOr0 HajlpaBJeHHA.

1. TlocaenoBaTenpHoe pacuiHpeHHe O6GJACTH HCCACAOBAHHSA OT

. KOHTHHEHTAJBHBIX H NPHOPEKHO-MOPCKHX OTJOXEHHI 10 rayGoko-
~ BOMHO-MOPCKHX 1 OKCAHHUECKHX, OT COBPEMEHHHIX M CPABHHTENLHO
 MOJIOABIX HCKONAeMblX — 0 JApeBHAX (B TOM uHCJe HOKeMOpHii-

CKHX), OT NOBEPXHOCTHHIX H TPHMNOBEPXHOCTHBIX — 0 TY6OKO3a-

| JIeralolinx, oT CBEXKHX, c1a60 H3MEHeHHHIX NOCTCEAHMEHTAILHOHHE-

MH TpoleccaMH HJIM Ja)Ke NPaKTHUECKH He 3aTPOHYTHIX HMH — JO
rAY0OKO U3MEHCHHBIX, B TOM uHCJe MeTaMopdhH30BAHHBIX TIOPOA.

Heo6xoxuMo nopuepkHyTh, OAHAKO, YTO OAHOH H3 BaMKHENHIIHX
ocobennocreii TM nccienoBanuilt OBIJIO H JIOJXKHO OCTABATHCH I10-
CTOSIHHOE BHHMAaHHe K H3YUYEHHIO COBPEeMeHHBbIX Oca/louHbix 06paso-
Bannii. BosseuenHe Bce GoJjiee APeBHHX, rayGoKo3aJeraiomux H H3-
MEHEHHHIX NOCTCeAMMEHTANUOHHBIMH TPOLECCaMHM OTJOMKEHHH He
o3nauaer ocnabiaenus BHuMauHus K TM uccienoBaHHIO cOBpeMeH-
HBIX OCALKOB, C H3YYeHHA KOTOPLIX HAYHHAJACh TePPHreHHAS MHHe-
paJjorus. HM6o, kak cnpaBeanwBor ykaswBalor H. M. Crpaxos,
@. Ilerruuxon, 1. IMorrep, P. Cusep, I'. @. KpameHuHHHKOB H
JApyrue apTopsl, TOABKO HA 3TOH OCHOBE BO3MOXHO pa3BUTHE W
COBepUIeHCTBOBAHHE TepPHreHHOll MHHepaJIorTHH, peuleHHe [aJeo-
recrpauueckux M JAPYrHX 3ajgay ¢ HCNOJb30BaHHEM pe3y/bLTaTOB
HCCAeI0OBAHHSA TEPPHTEHABIX MHHEDAJIOB.

2. HenpepuiBHOe pasBHTHE M COBEpIICHCTBOBAHHE METOAHK H3Y-
YEHIs TePPHUTreHLX MHHepasloB (0cobeHHO HX THIOMOP(HBEIX 0cOOeH-
HocTef), 06paGOTKH M HHTEprnpeTallHH pe3yJbTAaTOB HX H3yYeHHS,
B UaCTHOCTH Bce 0oJiee IIHPOKOEe (XOTs Bce ellle JaJeKo He JlocTa-
TOYHOE) HCMOJb30BAaHHE MaTeMaTHUECKHX MerofoB o6paloTku pe-
3ysbratoB TM ncesnenosanuii. Baarogaps stomy uudopmaius cra-
HoeuTCcA Gosee pasnooOpasHoil,  AeTaabHOll, TouHOH W obOCHO-
BAHHOIA.

3. Tlepexox or KoHcTatalMu (aKTOB, OT OMHCAHMS K HX 00bsc-
HeHuio, Bce OoJiee NOJHOE BHSIBJSHHE POJH PasJNuHBIX TE0JOTHUE-
CKHX (DaKTOpOB H MeXaHH3Ma TPOIECcCOB, Olpee X 0cofeHHO-
CTH pacrpejie/edHss TEPPHIeHHHIX MHHEDAJOB B OCAJ0UHBIX TOJI-
max, ¢akrtopoB H npomeccoB ¢opMHpoBaHuA H 3Boaouun TM ac-
conHanMii ocaoYHBIX TOJIIL,

Tem ne menee, ouenuBas paborstl o TM Hcc/ieJoBaHHSX, PHXO-
JHTCST KOHCTATHPOBATH, YTO B GOJLLIMHCTBE H3 HHX JHOO NPHBOXAT-
¢ 3TH Januble 6e3 NoONbITOK MX OOBsSCHEHHS H HCNOJb30BaHHA (Ha
4TO paHee yiKe yKasmBaJj, B uactuocty, M. C. llIsenor), au6o npu-

© BOAATCSA Te MJM HHbIe Pe3yJbTaThl, 3aKJWYeHHS 110 3THM JAaHHLIM,

HO Oe3 11pOMEXKYTOYHHIX (a HepeAKO — H HCXOAHBIX) MaTepHaJoB,
6e3 mocratouHoro o6ocHOBaHHA, Ge3 CBeJEHHI, HEODXOAHMBIX IJIf
HX OLlEHKH, NPOBEPKH H BOCIIPOH3BEACHHS.

4. TlocnenoBsaTesnbrHoe paciinpedne 00J1acTH HayYHbIX H TIPAKTH-
yeckux npujaoxkenufi TM mHccnenoBanuil, BelsBJIeHHe Bce 60JbIIETO
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YHCJA TEOJOTHUECKHX 3ajad, NPH pelleHHH KOTOPHIX HAXOAAT HJN
MoryT HalTtH npumenenne TM meToabl.

IlpocaexnBas GoJiee 4yeM CTOJIETHIOIO HCTOPHIO PasBHTHS TepPH-
TeHHOIi MHHePaJorHH, MOXKHO OTMETHTh, 4uTo TM uccaenoBanus pas-
BHBAJIHCh B HaNpaBJeHHH CMEHBI KaYeCTBEHHBIX ONpee/eHHi KOJH-
YeCcTBEHHBIMH, NOBLIEHHA TOUYHOCTH KOJHYECTBEHHBIX OMpe/IesIeHHIT,
JeTaJabHOCTH, 0OBEKTHBHOCTH H OOOCHOBAHHOCTH PAa3JHYHLIX reo.0-
THYSCKHX TOCTPOEHHIl 10 TeppHreHHBIM MuHepasam. Tem He MeHee,
oueHuBasi coBpemeHHoe cocrosuue TM mccaepoBanuit, cienyer cka-
3arh, UTO HMeercs GOJBUIOH NPOCTOP AJMA PA3BHTHA TEPPUTEHHOIT
MHHEPAJIOrHH, AJs AaJbHeHlIero 3HauHTEJbHOrO COBEeplIeHCTBOBA-
HHA OCHOB H3yueHHs TM M MeTOAHK HHTepHpeTalHH pPe3yJbTaToB,
JJs pacliupenus objaactH ¥ oOBEMOB, a TakMKe NOBHILCHHS 3(-
(DeKTHBHOCTH HX HAYYHOr0 H NPAaKTHYECKOTO HCIOJb30BaHHS.

Hanbueiiiee pazBHTHe W yriy6JeHHe 3THX TeHIEHIHil, coBep-
IIEHCTBOBAHHE [E€PEYHCACHHLIX H KPATKO O0XapaKTePH3OBaHHHIX B
JIAHHOH r/jlaBe HaNpaBJeHH{i — OCHOBHBLIEC 3aJauyd H NYTH Pa3BHTHS
TEPpPHreHHOH MHHEPaJIOTHH Ha GJHIKaHue AecATHIeTHS W 0003pH-
Moe Gyayliee. :

OTMeTHM, YTO HCNOJALIOBAHHE MATEMaTHYECKHX METO/0B, Teope-
THYECKOe H 3IKCINEePHMEHTaJbHOe MOJECJTHPOBAHHE NPHPOAHBIX MNPO-
UEeCCcoB TEPPUTEHHOTO Ce/lHMEHTO- H JHTOreHe3a, [eTajbHOe H3Y-
ueHHe THIMOMOPGHBIX OcoOeHHOCTEH MHHEPaJOB, 3HAYUTEABHOE pac-
uiHpenne obJacTH npuMeHeHHs TM MeTos0B W Kpyra penlaembix
C HX IIOMOIIBbID TeO0JIOTHUECKHX 3ajay, KOJHYeCTBeHHOC H3YyueHHe
aBogonin coctaBa TM accounayHi Ha NPOTSAMKEHHH TFe0JIOrHUECKON
HCTOPHH KPVIHBIX PETHOHOB M T. J. MOXKHO CUHTATh TEHAEHIHCIT,
HaMeTHBIUeHC AJs1 OTHOCHTeJNbHO He(oJbimoi uvacth TM mccae-
gosanuii. OcHoBHasi Macca paloT 10 TeppHreHHOH MHHEPAJOTHH,
M0 METOo[aM, 3agauaM, CTemeHH AeTaqbHOCTH H 000CHOBAHHOCTH 3a-
KJAIOUeHHI U JAPYTHM Ba)KHeiIUHM [pH3HAKaM BBHIIOJHSETCH Ha
OOBIYHOM JJIS TEePPHTeHHOH MHHEPANOrHH TPajHLHOHHOM YpOBHE.

HecmoTpsi Ha 3HauHuTeJbHOe YBejdHYeHHe 00beMa (PaKTHUECKHX
JaHHBIX B 00/1acTH TePPHTeHHO# MHHEPaJOrdH, NnosBJeHHe OT[Ae/]b-
HBIX TIYOOKHX W B TOM HJIH HHOM OTHOIIEHHH HOBatopckux TM mc-
chenopanuii, ofllee cocrosiHHE TEPPHTEHHOH MHHEPaJOrHH B
KoHue XX B. CYWNECTBEHHO He OTJHYdeTcs  OT TOro  Co-
CTOSIHHSI, B KOTOPOM HaxoauJach 3ta 06JacTh reoJOorHH B Hayasje
XX B. uau no kpaiineii Mepe B 30-e roast XX B., pa3uuila COCTOHT
JIHIIL B TOM, 4T0 B Hauaje XX B. 0100HO@ COCTOSIHHC TEPPHTeHHOIT
MHHEPAJOrHH MOLJI0 CUWTATLCH BIOJIHE Y/OBAETBOPHTEJILHBIM, 4 B
KoHue XX B. OHO yXe€ HE COOTBETCTBYET CYILECTBEHHO BO3POCIIHM
TPeGOBaHHAM, NPEABLABIAECMBIM K METOJAaM H peayjbTaTaM Hayu-
HBIX HCC/AEJ0BAaHHH: K HX OOBEKTHBHOCTH, AOKA34TEJNLHOCTH, TOY-
HOCTH, J€TaJbHOCTH, NPOBEPSEMOCTH (BOCIPOH3BOJUMOCTH) H IpY-
I'HM CyllecTBeHHbIM KauecTBaM. CuieficTBHE TaKOro MOJIOXKEHHS —
COBEpUIeHHO CNpaBeAaHBas KpHTHKa TM Hcc/lelOBaHHH MHOTHMH
reoJIoraMH H NPAaKTHYECKH{ OTKa3 OOJLIIMHCTBA MaJieoreorpagos,
cTpatHrpagos, reosoroB-HeTAHHKOB M JAPYTHX CIELHAJIHCTOB OT
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ucriosb3oBanuss TM MerosoB. Muorne Bakuefimmne HanpaBJeHHS
TePPHICHHOH MHHEPAJOrHH B OCHOBE OCTAlOTCSl NMPHHIHIHAJBHO Ta-
KHMH JKe, KaKk H JeCATHJEeTHs Hasal; OHH SBJAITCA HeJL0CTaTOYHO
paspaGoTaHHBIMH H 3((PeKTHBHBIMH.

3aTpyiHeHUs, BO3HUKIIHE Tlepefl TeppUreHHON MUHepanoruel u
Henosp3oBanneM TM MeronoB B naseoreorpaduu, JIHNTOCTpaTHIpa-
$uu n Apyrux obJacTHX TIeosiOTHH, CBOAATCH K TpeMm npobiaema.

IlepBas cocToMT B OGHIMHOH AJs pacripeieneHHs TEPPHIeHHBIX
MHHEPAJIOB UIMEHYUBOCTI HX COAEPIKAHHH B OCAJOYHLIX TOJLLAX
(na uro ykasaau, B vacruoctd, II. Aagen, [Ix. Ipuddurc,
M. K. Kanunko, K. Kopapu, I'. Muastep, I'. Purrenxays, C. M. Po-
maHoBcKuit, ®. Cwmurcon, Hx. Xbiobepr u pAx APYyruax reofioros
[4, 25]) u B Ge3ycnemrHOCTH NPEANPHHATHIX NONBITOK YYeCTh HJH
HCKJI0UHTh BJHAHHE 3TOH H3MEHUYMBOCTH NPH PELIEHHA PasJNuHbIX
reoJIOr HICCKHX BOMPOCOB 110 TEPPHIeHHBIM MHHEpaJIaM.

Bropas npo6.ieMa BKJIOYaeT MHOrOYHC/JAEHHOCTb IeOJIOTHUECKHX
¢akropos, onpesensouinx cocras TM  accoumanuii  ocagouHBIX
TOJI, H 0€3yCHNEeINHOCTh OLUEHHTh BJHSHHE KaxJ0ro H3 reosioruue-
ckux ¢axkropoB Ha cocrae TMA, wa uto ykazajau, Hanpuamep,
Jx. Tpupource [4] u ®. INerruaxon, I1. [orrep u P. Cusep [11].

B xauecrse npobaembl BLIAEASIOTCH TaKKe MHOTOKPATHOCTH ne-
peoT/oKeHHs] 00JOMOYHOIO MaTepHana H OTCYTCTBHe 3()(eKTHBHOI
METOAHKH BHIIBJEHHs, KOJHYECTBEHHONl OLleHKH H yuera AaHHOTO
ofcToATe/IbCTBA NMPH MaJjeoreorpadHyecKuX PeKOHCTPYKUHAX H ApY-
PHX Ie0JIOTHYECKHX [MOCTPOEHHAX 110 TEPPHIeHHBIM MHHEpaaaM. DTO-
My OLLIH MOCBAUEHH HepBule uccyenoBanus . CopGu. B nanbueii-
HIeM Ha HCKJIIOUHTEABHYI BayKHOCTh JAaHHOH 1po0aeMbl s Tep-
PHreHHo#i MHHEpPaJOrHH H TEeOJOrHH OcajouHbix oOpasoBannii He-
oaHokpatHo ykaseiBaaun B. Il. Barypun, X. Basrr, Il. Bocysaa,
P. O:xonc, I1. Kpoinut, ®. Kiouen, ®. Ierruaxon, H. M. Crpaxos,
B. H. Xomogos, 3. Xsaxem u ap. [10, 18, 21].

H3-3a HepemreHHOCTH Npo6JeM H3MEHYHBOCTH, MHOTO(MAaKTOPHO-
CTH M DPEUHKJHYHOCTH HEPEJKO [BITAITCH YMEHBUIUTL UX [PHH-
IHITHAJBHYIO BaXHOCTh. JTO HE MOMKET OCTABATHCS HEe3aMeueHHLIM.
Hnorpa aru npobaembl (MM Kakyo-1ub0 W3 HHX) yaaerca oGoii-
TH, HO MIHOPHPOBAThL CyUIeCTBOBaHHe H HEOOGXOLHMOCTL MX pelle-
HHA HEBO3MOIKHO.

[Ipobaemsl, crosimiue nepej TeppHreHHOH MHHEpaJOTHeH, CI0K-
Hbl B MHorooGpasusl. Pemlenne ux tpebyeT NPOHHKHOBEHHS B CYy-
LIeCTBO AAaHHOH O00M4CTH TEeOJOrHH, MOCTHMKEHUSt ocofeHHOCTell H
CBOHCTB TCPPHIEHHBIX MHHEPAJOB, BBISBJCHHS H YydeTa BJHSHHS
MHOTOUHC/ICHHBIX TEDJOTHYECKHX (DAKTOPOB HA TEPPUTEHHblE MuHe-
paJjpl M HX acCOLUHAIMH B 0CAJOUYHLIX ToJllaxX, aHajau3a u obobule-
Hust TM aHubIX, TOJIVYEHHST HOBLIX (PAKTHYECKHX TaHHBIX, TPHBJIeYe-
HHsl M HCIMOJIb30BAHUA Pe3YJIbTATOB H3 CMEXKHBIX objacredl 3HaHHM.

HHoraa crosmue mepejp TeppHTeHHOI MHHEpaJorueil 1npobJeMbl
NBITAIOTCH PeUHTh (Ge3 yriayGJIeHHOTO HCCJefoBaHHA CYllecTBa fe-
Jla, HATpHMep NyTeM nepeBoja MX B JAPYIYIO MJ0OCKOCTh, HCHOJbL3Ys
B STHX LEJsX, B YaCTHOCTH, TEPMHHOJOTHIO, 3aWMCTBOBAHHYIO H3
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0o0aacTH Teopun uH(OpPMALHH HJIH TEXHHKH CBf3H, a HHOrjJa mare-
MaTHYeCKHH amnnapar, MOoA4ac He CTOJbKO NPOSCHSIONLHI, CKOJbKO
3aTeMHAONIUN AelicTBUTEALHOE TOJoKeHne. Ilogo6Guble ONBITKH
I'lpe,IlCTaBJTﬂK)TCH MaJIONOJIe3HBIMH.

Masio 3aMeHuTh TEPMHH HOKasaTenM (NPH3HAKH W T. M.) Tep-
MHHOM I0JIe3HBle CHPHAJBl, TePMHH KOMIJIEKCHPOBAHHE TEPMHHOM
HAKOIJIEHHE CHTHAJIOB, TEPMHUH DACIIHPOBKA TEPMHUHOM J1eKOLHPO-
BaHHe H T. M., YTOOBl PEUIHTh Te0JOrHYeCKHe BONPOCL, a METOAbLI
caenatsb GoJee oGocHoBanubiMi. M cosceM HeOGOCHOBAHHO MLITATh-
.csi (Kak 3T0 jesaercs B HEKOTOPHIX paGoTax NOCHAeAHHX JeT) nouay-
YHTh PEIIEHHS TeoJOrHYeCKHX BOINPOCOB, HCNOJNL3YS TAKHE «IIONE3-
HEe» («3TAJOHHEE» M T. 1.) «CHIHAJLI», B KOTOPBIX CYMMHPYIOTCS
NPOLUEHTHLIE COAEPMKAHHS TPaHyJOMeTpHUecKHX (pakIHii, XHMHUe-
CKUX 3/IEMEHTOB, TEPPUTCHHLIX H AYTHTeHHBIX MHHEDPA4JOB, HJH IIbl-
TA4ThLCA HCIOJb30BaTh JaHHBIE O IJIOTHOCTH MOCTCEJHMEHTAIlHOHHEIX
(T. e. ellle He cylIECTBOBABUIMX BO BPEMS OCalKOHAKONJIEHHA) ayTH-
TeHHBIX MHHEPAaJOoB JJis paclindpOBKH IPOLECCOB THAPOAHHAMHYE-
CKOi auddepennnanny 06J0MOYHOTO BellecTBA, NpoTeKalolell Ha
‘CTalHH CefMeHTalHn.

CyllecTBEHHYIO IOMOILL MPH PeLIeHHH MHOTHX BONMPOCOB TEPpPH-
FeHHOH MHHEpaJOrHH MOJKEeT OKa3aTh HCHOJb30BaHHe CKaHHPYIO-
‘Uiero 3JeKTPOHHOro MHKpOCKoNa, anmapatypsl Ajad AETAJbHOTO U3VY-
YEeHHA paclpenaeJeHid MHHepaJioB 110 MJOTHOCTH, pas/ie/IeHHA MHHE-
paJsioB no HX okaTaHHOCTH H T. 1. CaGoe pacnpocTpaneHue nonoG-
HEIX HcclefoBaHuii He cayyaiino. OHo, oueBHAHO, CBs3aHO C TeM,
UTO IoJydaeMble pe3yabTaThl MO CBoeil 3HAYHMOCTH 3a4acTyio He
COOTBETCTBYIOT YCHJAWAM Ha TIPOBEAEHHE 3THX HccaepoBaumuii. ITo-
MHMO TOrO, 3TH pe3yJ/bTaThkl HE Bcerfa obecneuHBAIOT OJHO3HAUYHYIO
HHTeplnperamHio, OHH ABJAAIOTCHA B OCHOBHOM HACTHBIMH H MaJiO HH-
(opMaTHBHLL AJs1 pellleHHs OCHOBHBIX Npo6JeM TeppHreHHOH MuHe-
PaJIOTHH.

ABTop pasnensier Touky 3peHus @. INerrnaxkona, I1. I[Torrepa u
P. CuBepa, xotoprie yGexAeHbl B TOM, UTO OTBETH Ha (OJALIIHHCTBO
NOKa He pPelleHHBIX BONPOCOB B 3TOH 06J1acTH NPHAYT HE B Pe3yib- .
‘Tare NPHUMEHEeHHSI CBEDPXHOBOH TeXHHKH, & OT Pa3yMHOro NpHMeHe-
HHSi MeTOJ0B M NpHOOPOB, KOTOpPLIE HMEIOTCS B PACHOPSMKEHHH H
cefivac. @. ITeTTHAXKOH ® AP. MHIIYT, YTO OGBEJHHEHHE KOJHUECT-
‘BEHHBIX MOJEBHX H naﬁopa‘ropﬁmx dHaJ/IH30B — NNPEHMYLILEeCTBEHHO,
HO HE HCKJIOUHTENBHO MHKPOCKOMHUECKHX — C HAESAMH H JaHHBIMH
XHMHH, C OJHOH CTODPOHHEl, W € JNaHHBIMH THAPOAHHAMHKH, C JpY-
TOIt — faayT uckombie peuenns [11].

Paccmarpupas nyTu mnpeojosenus naGaiojalolllerocs craga B
‘Pa3sBHTHH TeppureHHoil MuHepaJsoruh, IIx. I'puddure cunraer oye-
‘BHIHBEIM, UTO JOCTH/KeHHe OoJiee TOUHLIX W KOHKPETHBIX BHIBOJLOB
“TpeGyer GoJiee CTPOroro nojaxofa K npobGiaeMe, TAKOro Mnojaxoia,
MOMOIIBI0 KOTOPOTO MOMKHO OblJI0 OBl «H3BJEKATh ONpeieseHHbIH
CHIHaJl H3 GecrnopsiiouHoro mymas, T. e. H3ydaTh Bce Gosee u GoJjee
"He3HaYHTe/IbHBIE KoJe6aHHs OTHOCHTENLHBIX cOJAep:KaHuH akueccop-
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HLIX MuHepaJsoB [4]. Boaee crporuit noaxoa, no k. I'puddurcy,—
3TO TNpexAe BCEro- MaTeMaTHKO-CTaTHCTHYeCKHil. DBeaycnoBHo, 3TO
OuYeHb BaxKHafd 3a/lauya, H COCTOHT OHA He B PACLIHDEHHH apceHajia
NPUMEHSEMBIX MATEMaTHYCCKHX METOJIOB, 4 B NPABHJIbHOM M IMHPO-
KOM HCMOJIb30BAHHH AOCTATOYHO TPAAHIHOHHBIX MATEMATHUYECKHX
METO/OB, ViK€ Hallle[lIHX NMPHMeHeHHe B reoJorud. He meHee Bawk-
HOil 3ajfaueil sBJAAOTCA aHaau3 M paspabotka Hanbosee Kapau-
HaJIbHBIX COOCTBEHHO re0JIOTHYECKHX BOIIPOCOB TEPPHreHHONH MHHepa-
Jgorun. Be3 noHuMaHHs M COBepIIEHCTBOBAHHS Te0JOTHYECKHX OC-
HoB TM uccrenoBaHuil, HHTEpPNPETAllHH H HCIOJB30BAHHA HX pe-
3yJbTATOB HHKaKHE MaTeMaTHYECKHe ONepPalHH C pe3yJbraTaMi
MHHEpaJOrH4ecKHX aHAJH30B TePPHreHHLIX KOMIOHEHTOB He MOTYT
ObiTh SOOEKTHBHLIMA B TEOJIOTHUECKOM OTHOUIEHHH. A HMEHHO reo-
Joruyeckoit 3deKTHBHOCTLIO, 3 (HEeKTHBHOCTHIO Henoab3oBanus TM
HCCeIOBAHUA AN pelleHusl KOHKPeTHHIX 3ajla¥ reosorud W onpe-
HAeJAI0TCA NPAKTHYECKHIT CMBIC] H LIEHHOCTh H3YUYeHHS TepPHIeHHbIX
MHHEpPAaJIoB. '

B 3toii cBsi3H HeOOXOJHMO OTMETHTb, UTO OJHHMH H3 TepBHIX
TeoJIOrHYecKHX 00bEeKTOB, B H3YUYEHHH KOTOPLIX HauaJoch CHcTeMa-
THYECKOe NpPHMEHeHHe MaTeMaTHYeCcKHX (MaTeMaTHKO-CTATHCTHYe-
CKHMX) MeTo/0B, ObLIH TeppHUreHHble MHHepaJhl H HX 4aCcCOLHAlHH
B OCaJl0YHbIX ToJIax. Ator dakT, 6e3ycJ0BHO, He cJyyaeH — HMEH-
HO B TM acconuanusix HCK/JIIOYHTEJNBHO HATJISIIHO BHIPAXKeH CTO-
XaCTHYECKHI{, BepOSITHOCTHBIA XapaKTep reoJJOTHYeCKHX OOBEKTOB.
Bmecre ¢ TeM CTOMB K€ OUEBHJHO H NOKa3aTeIbHO TO, YTO HAYaB-
lIeecss MHOTQ AECATHJCTHI Hazaj NPHUMEHEHHE MATEMATHUECKHX Me-
TOJOB He NPHBEJO K CYLIeCTBEHHOMY Iporpeccy B TePPHreHHOH MH-
HepaJlorHH, He NPeJoTBPATHIO e€e OLIYTHMOro 3actos B IIOCJACAYIO-
uue rofabl. Ator (pakr He cayyaeH. [Ipu BceM cOBepLIEHCTBE Mare-
MaTHYECKHX MeTo/]0B 3()(eKTHBHOCTE OT HX HCMOJIb30BAaHHA HE MO-
XKeT OBITh 3HAYHTEJNBHOH, ecJH COOTBeTcTByloulasi o0JacTh Hejo-
CTATOYHO TOATOTOBJeHA Aas 3T0ro. B comepikaTtenbHOM, cOGCTBEH-
HO Te0J0THYECKOM OTHOLUIEHHH NOHATHIIHBI anmnapart, Hay4HO-Teo-
peTHueCcKHe H METOAHYECKHE OCHOBHl TePPHreHHOl MHHepaJOrHH
ceffuac Mano YeM OTAHYAIOTCH OT CYIIECTBOBABUIMX B TepPPHrcHHON
MuHepaJiorud koHua XIX — navana XX BB.

Cuetyer nojarath, YTO OYeBHAHBHIH crmajg B pasButud TM muc-
caenoBanuii H HernoapzoBanin TM meronoB B najeoreorpadus, Ju-
TOCTpaTHrpauu H HEKOTOPHIX APYrHX 06JacTAX, HAMeTHBIIHficsA B
cepeanHe H BTOpOit nosoBhHe XX B., 06YC/IOBJEH HE CTOJNBKO He-
JOCTATOYHBLIM TIpHMeHeHHeM MaTtematHueckux meronos B TM ucene-
JAOBAHHAX, CKOJBKO HECOBEPIIEHCTBOM Ie0JIOTHYECKHX OCHOB TEeppH-
FeHHOIl MHHEPAJIOTHH, HeJoCTATOYHOI H3YUYeHHOCTBIO KApAHHAJbHLIX
JUIs TePPHTreHHOll MHWHEpPaJorHu BONPOCOB, Kacalomuxcs 0coOeHHOo-
creii ¢popmupoBanus H ssomounn TM acconmanuii, xapakrepa mo-
BeJICHHS PAa3/MYHBIX TEPPUTEHHLIX MWHEpPaloOB B XOAe OCAKOYHOrO
npouecca, 3aKOHOMepHOCTell pacnpejlesieHHst HX B OCaJOYHBIX TOJ-
max u T. A. Iay6okoe usyueHne H 0OGOCHOBAHHOE pelIEHHe 3THX
BOIPOCOB — OCHOBHEIE HAMPAaBJeHHS AajbHellIero passuTHsA TeppH-
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TeHHOH MHHepaJoruu.

OuenuBasi coppeMennoe cocrosnne TM ucciepoBaununit u onpene-
Jss JanbHefliye 3ajayd MX pasBHTH#A, HEOOXOAHMO OTMETHTh, HTO
3TH HCCJIEJ0BaHHsA (ec/JH He pACCMATPHBATDL LIIHXO-MHHEPAJOrHye-
CKHE) HMeJH H HMEelT NMoKa BechbMa oO0IHil, MejkomacuiTabHBI,
00630pHO-PEeKOTHOCLHPOBOUHLIH Xapaktep. Hanpumep, pesyabrar
onpe/ie/icHHA HCTOYHHKOB CHOCA IO TEPPHIEHHBIM MHHepaJam —
0OBIYHO BbLISBJAEHHe (3ayacTyio BecbMa MaJjojloKaszaTesnbHoe) «IH-
TAIOUIHX TPOBHHIHI®, K KOTOPbIM OTHOCATCA TaKHE THFaHTCKHE pe-
THOHEI, KaK Bocrouno-Esponejickaa naardopma, ¥Ypaa u 1. m., HIH
MEHbIIHe, HO JAOCTATOYHO KpylHble — Banruilckuit uur, Ykpanh-
ckuit mut, Kaskas, [lon6ace u Ap. AHAJOrHUHBIM 06pasoM OGCTOHT
JeJI0 H C KOPPeJSALLHOHHO-CTPATHIPa(HYECKHMH MOCTPOEHHSAMH 110
TepPPHTeHHLIM MHHepaJaMm [4].

- B cBere u3noxenHoro BaxHeiilueli 3anaueil 6.amKaiiniero dyny-
mero B pa3BuTuH TM ucciefoBaHuil ABJAsETCs CYlLleCTBeHHOE MOBBI-
LIeHHe HX JeTaJbLHOCTH H OOOCHOBAHHOCTH AJs TOro, YTOOBI HX pe-
3yJbTaThl MOTVIH ObITh 3QeKTHBHO HCIMOJIB30BAHBI NPH NMPOBEAEHHH
CcpefHe- H KPYNHOMAacIITaGHBIX reoJoro-CheMOYHBIX, reoJoro-moHc-
KOBBIX M pasBeJloYHLIX pabor.

HMwmelorcsi ocHOBaHHS MOJaraTh, UTO TepPHUreHHAs MHHEpaJOrHs
HaXOAHTCS ceffuyac B Hayaje KauyeCTBEHHO HOBOrO 3Tamna CBOero pas-
BUTHA. XapakTepHele OcoOEHHOCTH 3TOro 3Tama: pacllupe-
HHEe 06/1aCTH TEOPETHUECKOro H NPAKTHYECKOr0 HCIOJL3OBAHHA Me-
TOAOB H PE3yJbTATOB TeppPHreHHOH MHHEPAJIOTHH, CTpPeMieHHe K
NOBHILIEHHIO CTeleHH 000CHOBAHHOCTH, AETAJBHOCTH H TOYHOCTH ee
METOJIOB M IOJy4yaeMblX ¢ HX HCNOJbL30BAHHEM HAYUHHIX M MPakTH-
YeCKHX pe3yJbTaTOB, HameTHBUIHiicAs nepexox TM mucciaegoBanuii ¢
KaueCTBEHHOTO0 YPOBHS Ha KOJHYECTBEHHBI He TOJILKO TPH onpe-
JleJIeHHH COAePKAHHA MHHEpPasoB (Y4TO clesaHo yxe JAaBHO), HO H
B OTHOILCHHH O6paGOTKH, HHTEPIPETAIlHH H HCIOJb30BaHHA JaHHbIX
MHHEPaJOrHYecKoro aHajJu3a TePPHreHHBIX KOoMNoHeHTOB. HecoM-
HEHHO, 4TO OTMEUEHHHIE Bbillle BeChMa CYNIECTBEHHBIE TPOrpeccHB-
Hble TeHAEHIHH B Pa3BHTHH TePPHreHHOH MHHepaJoruH OyayT co-
XpaHaThCs M B JajbHeiieM. MOXKHO 0XKHIATh, UTO PE3yJbTATOM
3TOro OyJeT CYlLeCTBEHHOE COBEPIIEHCTBOBAHHE H MOBLILICHHE 3(-
extuBHocTH TM MeTom0B, KOTOpble, ¢ Y4eTOM HX HYpe3BLluaiinoi
NPOCTOTHl H JAOCTYIHOCTH, BHOBb 3aiiMyT JOCTOHHOe MecTo B PSILY
HanGosee LIHPOKO HCMNOJb3YeMLIX H HauOosee 3G (eKTHBHBIX (YyH-
JaMeHTaJbHEIX MeTOA0B TeOpeTHUYeCKOll H MPHKJIaAHOil reoJIOrHH.

F'nmasa III

‘OCHOBHBIE ®AKTOPbl ®OPMHPOBAHHS H 3BOJIIOLLHH
TEPPUTEHHO-MHUHEPAJIOTHYECKHX ACCOLLHALLHH

[IpepsapurenbHbie 3aMedyaHus

I/ICTOpHﬂ BO3HHKHOBEHHS H 39BOJIIOIHH TEPPHreHHLIX MHHepaJoB
(TM) B 3emHOil Kope JeauTcss Ha PAA NOCJAEAOBATEJbHLIX 3TATOB,
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Ha KaKJ0M H3 KOTOPHIX AefCTBYIOT MHOIOYHCJIEHHBIE TeoJorHye-
cKHe (akTophl, onpeaesoulHe MosiBAeHHe H MOOHIN3ALLHIO (BLICBO-
GoK/leHHe H3 KODEeHHBIX MOPOA), COXpPaHEHHEe, H3IMEHEeHNHe H YHUYTO-
skenne TM, ux murpauuio u ¢pHKcalHio B ocajfKe, pacCesHHe H KOH-
LEeHTPalHIO, IepeMbIB HJIH 3aXOpPOHEHHEe, Nepexo] B HCKONaeMoe co-
CTOSIHHE HJIH K€ TIOBTOPHOE MOCTYIJ/IEHHEe B 30HY BHIBETPHBAHHSA, Je-
HyZLaluun H nepeortnomenns, PacundpoBka, pPeKOHCTPYKUHS 3ITHX
(hakTOopoB — OlHa H3 BaKHeHMIMX 3a/ay TeppureHHON MHHepaJo-
rud. MHOrOUHC/IEHHOCTb 3THX (DaKTOPOB M uX Bo3zeiictBue nHa TM
CYLIECTBEHHO YCJOKHAIOT PelleHHe 3TOi 3aJadH, 0JiHaKO HIHOPHPO-
BaHHEe CJIOKHOCTH TEePPHTEHHOIO CEAHMEHTO- H JHTOTeHe3a MOKeT
NPUBECTH K HEOOOCHOBAHHBIM 3aKJ/IOUEHHSIM, K HelpaBHIbLHOI HH-
Teprnperanid GaKTHYECKHX JaHHBIX, MOJYyYaeMLIX B pe3y/abTaTe MH-
HepaJsiorndeckoro ananausa TM.

CyMMHDPYSl NpPeICTABICHHA MHOTHX HCCJeloBaTesell Mo JaHHO-
My BONpPOCY, OTMETHM, YTO OCHOBHBLIMH TeOJIOTHYECKHMH (akTopa-
MH, onpelenslONHMH ocoGeHHOCTH pacnpeflesaennss TM B ocanou-
HbIX Tosmax u cocraBa TMA, saBasitorcsi: 1) HCXOAHBIN cocTaB mo-
PO MCTOYHHKOB cHoca (metpodona), 2) ByJKaHH3M, 3) TEKTOHHKA,
4) peabed, 5) kaumar, 6) AHHAMHKA Cpebl MepeHOCA H OcayKAeHus
BellecTBa, 7) NocTceiMMeHTAaLHOHHBIE npeoGpasoBaHus, 8) ceau-
MEHTO- H JIUTOTeHeTHUYeCKHe CBOfCTBA caMHX MHHECPAJOB.

Heo6x0a1M0 OTMETHTB, UTO B NPHPOJE CYIECTBYET B3aHMOCBA3b
MeKAYy Pa3JHYHEIMH FeoJorHYecKHMH (haKTopaMH, onpelessioniHMH
0CcOOEHHOCTH NPOTEKAHHA H XapaKTep MPOAYKTOB OCAL0UHOr0 Mpo-
necca. Xopoulo H3BECTHA, HAPHMEpP, B3aHMOCBS3b, CYLIECTBYIOLLAN
MeX/1y TeKTOHHYeCKHMH H reoMop¢OJOrHUYeCKHMH YCJIOBHAMH ce-
AUMeHTOreHe3a, Mex/1y reoMop(oJIOrHUYeCKHMH YCJIOBHAMH H JHHa-
MHKO#f PYCJOBBIX NOTOKOB H T. J. MeHee H3yueHb: COOTHOLIEHUS
MeX/]Y KIHMaTHYeCKHMH H THAPOJAHHAMHYECKHMH YCJIOBHAMH CeIH-
MeHTOreHe3a, MPOSABJAIOINIHECS B YBEJHYEHHH «BOAHOCTH», THAPO-
JHHAMHYECKOH AaKTHBHOCTH M TPaHCHOPTHPYyolleii  cNocoGHOCTH
PYCNOBLIX MOTOKOB MpPeXJe BCero ¢ VBeJHYeHHeM BJAaXKHOCTH KJH-
MmaTa, a B o6jactax (OpMHPOBAHHA BOLHO-JEAHHKOBBIX OTJOMKeHH
H CMEXHBIX ¢ HHMH 00JIaCTAX — H C €ro mnoTenJeHHeM, BbI3BIBAIO-
IHM YCHJICHHE TasHHs JbJa. JTa B3aHMOCBA3b, KaK TMOKa3al B
1981 r. M. B. @uepos, cyulecTBeHHO cKa3biBaercsl, B 4aCTHOCTH, H
Ha rpoueccax pocceineoOpasoBaHus, B TOM 4icle Ha Mpoleccax
(hOpMHPOBAHHS 30J0TOHOCHBIX POCCHINE.

[Ipn oneHke BJAHSHHS KAXKA0ro M3 reoJorHyecKnx (pakropos Ha
¢opmupoBanue H TpaHcopmanuio cocraBa TMA Heo6X0AHMO BbI-
JIJINTh ero HemnocpeliCTBeHHOe BJIHSHHE W BJHAHHE, OKashiBaemoe
HM 4Yepe3 MOCPeACTBO JPYrHX TeoJorHueckKHx (aKTOPOB — IyTeM
H3MEHEHHS HX XapakTepa, HHTEHCHBHOCTH WJIH AJHTEJALHOCTH MNpO-
siBjiennsi. OCHOBHOe BHHMaHHe B MOCJEAYIOIEM H3JOXKeHHH Oyner
VAEJIEHO MpexJe BCEero HemnocpeJCTBEHHOMY BO3/EHCTBHIO PasJivy-
HBIX TeoJorHyeckux ¢axropoB Ha coctaB TMA o0caJ0YHBIX TOJIIL.

Heo6xoanuMo uMeTh B BHAY TPH 0COGEHHOCTH ACHCTBHA KayKI0ro
reojiornueckoro (akropa: 1) xapakrep, HanpaBJeHHOCTh; 2) WHTEH-
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CHBHOCTD, 3) AJauteabHocTb. OueHb GoOJbIIOE 3HAYEHHE HMEIOT 0CO-
GeHHOCTH MCXOJHOro BellecTBa (ero cocraB, CTPYKTypa, TeKcTypa
H ,Elp) noasepralounerocs BOBﬂeﬁCTBHI.O TOr0 WJW HMHOTO reoJioruye-
ckoro akropa.

HecmoTps Ha BecbMa 3HayWTeJbHLIE YCHJHSA T'eOJIOTOB B paspa-
Gotke 3pdektnBubix TM KpuTepHeB AHATHOCTHKH,  pa3je/bHON
OLEHKH BJIMSAHHS Pas3JHYHLIX Te0JOrHYecKHX (aKTOpOB Ha COCTaB
TMA, takas Meroauka ellle He paszpaboraHa. dta <«Heci0cOOHOCTh
N0/ Pa3feuTh H OUEHHTh BJHSIHHE HECKOJBKHX (PaKTOPOB, KOHTPO-
JIHPYIOILAX NeTPOJOrHIO NMecyaHHKOB» [11], BhI3bIBaeT HeylO0BJIETBO-
PEHHOCTb Ie0JIOr0B, 3aHHMAaKUIHXCHA NPobJAeMaMu TEPPUreHHOH Mu-
HEpaJIOrHH, M CYIIeCTBEHHO YCJAOMKHAET 3ajady, CTOSUIYI0 Iepex
ABTOPOM.

Muorue TM nokasatenm, HCHOJB3yeMble B maJjieoreorpaduue-
CKHX H HEKOTOPBIX APYIHX LendX, HeZOCTaTouyHO OGOCHOBAHL, He
YUTEHO BO3MOMKHOe BJHAHHE Ha HX BeJHYHHY PasJHYHBIX Te0JIOorH-
YyecKHX (DaKkTOpOB, a He TOJbKO (paKTopa, AJs BHIABJECHHS KQTOPOro
OHH NpHMeHsIOTCA. [IpHHUHNHAJLHO CXOAHAA CHTYalHs CYILeCTBY-
€T, HalpuMep, B NeTPOXHMHH.

OcoGernHOCTH pacnpeefeHHsi TEPPHIEHHBIX MHHEPAJIOB
B OCaJi04HLIX TOJIAX

BoisiBjleHHe 3aKOHOMEPHOCTEH pacnpeje/eHHs TePPHICHHEIX MH-
HepaJioB — BaxKHeilllas sajavya TeppHUreHHON MHHePaJoOruH, a pe-
3yJbTaTHl, MOJYYeHHBIe B 3TOH 00/acTH, — OCHOBAa BCEX JAPYrHX Mo-
JIoXKeHHi 310l Hayku. K coikajieHuio, MHOTHe JaHHBIE B 3TOH 06Ja-
CTH TIOKa HeHM3BeCTHRHI, JAPyrue — He BHOJHE JocToBepHHL. [IpH oOT-
CYTCTBHH MHOTHX He0OXOJMMBIX HCXOJAHBIX [AHHBIX, KAK CUHTAIOT
@. ITerrumxon, I1. TTorrep u P. CuBep, Jyulie ucnoJib3oBaTh He-
IOJIHbIe JaHHBIE, AJA TOrO uToGH NOCMOTPETb, HEJB3A JIH ¢ HX NO-
MOILbI0 HAMETHTb Kakue-THOO oueBHAHblC TenjaeHunu [11].

Js Kaxao# KOHKPETHOH ocaJouyHON TOJIIH MJIH ¢e YacTH CoJep-
JKaHHE H OCOOEHHOCTH pacnpejesieHHs] TePPHTeHHLIX MHHEPAJoB 3a-
BHCAT OT COCTaBa NOpPOJ HCTOYHUKOB CHOCE, CBOHCTB MHHepaJoB H
YCJOBHH MpPOTEKaHHst 0caJ04HOro IMpolecca.

D710 moJ0KeHHe Bce B Gousbliell Mepe oco3Haercsl HecgeqoBarte-
JIAMH, XOTA [0 CHX NOp lepeoleHHBaeTcs 3HaueHHe NepBoro (ak-
TOpa M HEIOOUEHHBAETCS BJAHAHHE ABYX APYTHX, BIJAOTL A0 NOJHO-
ro HX HFHOPHPOBAHHA H CTPEMJIEHHS CBA3LIBATH OCOOEHHOCTH CO-
ctaBa TMA u HX H3MEHEHHS JHLIb C COCTABOM IOPOJ HCTOYHHKOB
cHoca.

OcoGennoctH pacnpefetenus TM B ocalouHbIX TOMNIAX W CTPa-
THC(epe B IeJIOM ONpelessloTcs CJAeAyIOHMH (akropamu: 1) co-
CTaBOM H NPOCTPAHCTBEHHLIM paclpejesieHHeM (B TOM YHCJe CyM-
MapHOH IJIOIAAbI0 BHIXOAO0B) pa3/iHUHBIX KOPEHHHIX NOPOJA HCTOY-
HHKOB CHOCAa; COCTAaBOM IMPOAYKTOB H HHTEHCHBHOCTBLIO (0GBeMOM
NPOAYKTOB) MNPeJCeAHMEHTAIHOHHOTO H CHHCEAHMEHTAIHOHHOTO
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(KoHCe1HMEHTAIlHOHHOTO) BYJKaHH3Ma; 2) TeKTOHO-reoMopgo/IoTH-
HeCKHMH, KJAHMATHYECKHMH, (annaibHO-IHHAMHYECKHMH H IPYTHMH
YCJAOBHAMH NPOTEKaHHSA 0CAA0YHOrO IpoLecca, onpeaesioliiHMH 0co-
OEHHOCTH BbIBEIEHHS Ha TOBEPXHOCTh, BLICBOOOKAEHHS, Iepe-
HOCA, OCaXKJAeHHA, 3aXOPOHEHHA U NOCHeAYIOlIero U3MEHeHHs H pas-
pylieHHs MHHepaJoB; 3) cBoiictBaMu TM, onpegensoliuMH 0coGeH-
HOCTH noBedeHHs U coxpanHocts TM B xoze ocamouHoro nporecca.

ITo ornowennio k¥ TM ¢akropsl neppoii rpynnsl MOryt OBHITEL
HA3BaHBl UCXOOHO6IMU, BTOPOH — BHEUHUMU, TpPeTbeii — BHYTPEH-
HUMLL.

K nacrosiemy Bpemenn B. Il. Barypunsim, II. Bocyaiiom,
B. A. TIpoccreiimom, B. Il. KaszapunoeemM, A. I'. Koccosckoii,
I1. Kpoinuueim, A. I1. Jlucuusineim, H. B. Jloreuuenko, H. C. Oxk-
HoBoii, ®. ITerrnmkonom, A. B. PounosmM, H. M. CrpaxossiMm,
XK. Tyne, B. H. Xomogosuim, B. J. lllyroBuiM 1 apyramu BHsBIACH
PSIL KPYIHBIX PEeruoHaJbHBIX H IVIOGaJbLHBIX 3aKoHOMepHocTell B
pacnpenenenuy TM B ocagounbIX TOJIIaX. YCTaHOBJEHHBIE B 3TOMH
06J1acTH 3aKOHOMEDPHOCTH COCTOSAT, IMIaBHEIM 00pazoM, B onpejedie-
HHH (HaKTOPOB H YCJAOBHH, BeAyNINX K TOBLIIICHHIO 3PEJIOCTH H CHH-
XKEHHI0 MHHepaJIOTHUYeCKOro pasHooOpasns, YIHpPOILeHHID cOCTaBa
TM acconmnanmii. TakuMH B3aHMOCBSI3aHHBIMH (haKTOPAMH H YCJIO-
BHSIMH, MO JaHHBIM MHOTOUHCJeHHBIX TM HccaenoBaHHi, ABJAIOTCA:
1) ymeHblleHHE TEKTOHO-MarmMaTHYecKoll aKTHBHOCTH, BBICOT H pac-
YWIeHeHHOCTH peJbeda B npeieiax HCTOYHHKOB CHOCA HA CTadHH
cefliMeHTOreHe3a H B NpeAllecTByoulee eil Bpems; 2) yMeHblLeHHe
CHHCEHMEHTAIHOHHOH  (KOHCeIHMEHTAIlHOHHON)  BVJKaHHUECKOI
AKTHBHOCTH; 3) YyBejiMueHHe TyMUAH3AUWW KJIuMaTa B TpeAenax
HCTOYHHKOB CHOca; 4) yBeJHYeHHe B COCTaBe [OPOJA HCTOHHHKOB
CHOCA JOJH OCalOoYHBIX MOPOA; D) YBeJHUEHHe YHC/Ia IHKJOB Ie-
peot/ioXKeHHs 0GJOMOYHOro MaTepHana; 6) yBeJqHueHHe yaaJeHHO-
CTH 30HE OCAXKOHAKONJIEHHS OT HCTOUHHKOB cHOca; 7) pocrt JHHA-
MHYECKOIl aKTHBHOCTH CPejbl TPAHCNOPTHPOBKH H HaKOIMJIeHHS 006-
JIOMOUHOro MaTepHaJsa; 8) yapeBHeHHe OTJIOXeHHI; 9) yBeqHueHue
riyOHHEl TTOTpY2KeHHst oT/oxKeHufi; 10) moBbilleHHe TEKTOHO-Marma-
THYECKOHl aKTHBHOCTH Ha TNOCTCEAMMEHTAILHOHHBIX 3Tamax JHTOre-
He3a W CBSI3aHHOE ¢ 3THM IOBBLILIIEHHe HHTEHCHBHOCTH TENJIOBOrO
MOTOKA, MJIACTOBLIX TEMMepaTtyp, HampaBJeHHOro AaBJEHHA H ApPY-
rHX (haKTOPOB, BEAYIIHX K YBEJHUYEHHIO CTElEHH NMOCTCEJHMeHTallH-
OHHOTO NpeoGpa3oBaHus OTAOMKeHHI; 11) NMOBepXHOCTHOE BHIBETPH-
BaHHe OTJI0XKeHHI.

HmeHHO B 3THX HanmpaBJeHHSIX NMPOHCXOAHT YACTHYHOE HJH MOJ-
HO€ YHHYTOXKeHHe HeyCTOHUHBEIX B XMMHUECKOM H (JH3HKO-MeXaHH-
YeCKOM OTHOIIEHHH TEePPHTeHHBIX MHHEpAaJIOB B MOPOAAaX HCTOYHH-
KOB CHOCa, B TPAaHCMOPTHPYeMOM H HaKallJHBalouleMcs 06JOMOY-
HOM MaTepHaJje H B oTJIokKeHHsAX. COOTBEeTCTBEHHO B YKa3aHHLIX Ha-
NpaBJIeHHAX YMEHbIIAeTCH YHCJIO MHHepaJbHBIX BHIOB B COCTaBe
TM acconmannii (cHmKaercsi ux MHHepaJOTHUECKoe pasHoolpasue)
H yBeJNHYHBAaeTcss HX XHMHuecKasg M (H3HKO-MeXaHH4ecKas 3pe-
JocTh (H3MepAeMas B O6IleM cJayuae OTHOCHTEJALHBIM COHepKaHH-
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€M YCTOIUHBLIX TEPPHreHHLIX MHHepaJoB B cocraBe TM acconma-
ILHH) .

Bce atu u muorwe apyrue TM 3axoHOMEPHOCTH ycTaHaBJIHBA-
JOTCS 110 TOBEACHHI0 GecuHcJeHHOr0 KOJHYECTBAa pPazHoo0OpasHbiX
3ePEeH MHHEpaJIOB H HOCAT CTATHCTHYECKHI Xapakrep.

Tpyano ckasaTh, KTO MepBbLIM CHOPMYJHPOBA Ty HJIH HHYIO
‘3aKOHOMEPHOCTb. MOXKHO OTMETHTH JHIIb, UTO LIecTas 3aKOHOMep-
HOCTh, N0-BHAHMOMY, BlepBhle Oblja BhickazaHa B 1910 r. A. Benn-
JoM *, a Bocbmasi (npunuceiBaemasi o6eiuno P. [lerrumpxony) —
B 1913 r. K. Tyae (P. Ilerruaxon B nociaeiyiolleM BHec 3HaYH-
TEJNbHBIH BKJIaj B ee 00OCHOBaHHe H jleTajn3aluio). Boawinuerso
H3 9THX 3aKOHOMepHOCTeH, 6e3yc/0BHO, Obl/IH H3BECTHHL elle B KOH-
e XIX —nayane XX BB. W/iu, BO BCAKOM cJyuae, BIIOJHE SCHO
‘0CO3HABAJIHCh CMelHaJHCTAMH B 00J14CTH TePPHIeHHOH MHHEpaJio-
I'HH, XOTS B SIBHOM BHJe, MOxKeT OLITh, H He BCE H3 HHX ObLIH cdop-
MYJHPOBAHH B T€ W AaXKe NOCJSAYIOIIHE TOAH.

Bouabuioe sHayenne /s NO3HAHUA M reHETHYECKOH HHTeplpera-
wiH ocobGennocrell pacnpegencius TM B ocajoYHBIX TOJUIAX HMEET
‘BHIIBJIEHHE CTAaTHCTHYECKHX 3aKOHOMEpPHOCTel KOppe sillHOHHO CBS-
an mexay TM. Kak ykaszaa B 1947 r. A. B. Bucreauyc, Bonpoc
0 CBfI3AX MeXJIy MHUHepaJaMH HJIH XHMHUYECKHMH 3JeMeHTaMH —
OJIHH H3 IeHTpaJ/JbHbIX BONPOCOB FeOXHMHH H MHHepaJoruu. Pemenne
3TOTO BOTPOCA COCTABJSET OCHOBY METOAOB HCCJAEJOBaHMs Tapa-
reHesucoB. [lpuBeneM HekoTOpBIE H3 HMEKOMIHXCH JAHHBIX.

M. A. PomanoBsa B 1957 r. nokasasa, uTo B KPacHOLBETHLIX OT-
JnoxeHusx 1n-osa Uesexen TeppHreHHble MHHEpaJabl paciajaioTes Ha
JIBE AHTATOHHCTHYHBIE TPYNINbl H TPEThIO, MA/J0 3aBHCHMYIO OT HHX,
NpHYEeM BHYTPH KaxAOil H3 3THX TPynn MexXAy MHHepajaMH Ccy-
IIECTBYIOT YCTOHUHMBEE TOJMOMKHTE/AbLHBIE CBA3H. B nepeyio rpynmny
BXOJAAT LHPKOH, PYTH/, HIbBMEHHT H JICHKOKCEH, BO BTOPYIO — pOro-
Bas o0OMaHKa, 3MHA0T H aKTHHOJHT, B TPEThIO — CPaHAT H, BO3MOXK-
HO, KHAHHT.

B Takoit rpynnupoBKe, MOATBEPKlaeMOil CTAaTHCTHYECKH o00pa-
GOTAaHHLIMH Pe3yJbTaTaMH MHOTOYHCJIEHHBIX MHHEPAJOrHYCCKHX
aHAJM30B, HeTPYAHO YBHJETh pasje]eHHe MHHepaJoB Mo ux MJIOT-
HOCTH H COOTBETCTBEHHO THAPOA3POMEXaHHUECKOH YCTOHYHBOCTH Ha:
1) muHepasw ¢ HanGoJblIell MIOTHOCTBIO (THAPOA’POMEXaHHYECKH
Haubosiee yCTOHYHBLIE) — HJIBMEHHT, JIEHKOKCEH, LHPKOH, PYTHJ;
'2) MHHepaJsl ¢ HaHMEHbIIeH MJIOTHOCTBIO (rHAPOa’poOMexalHyYecKH
HaHMeHee yCTOHYHBLIE) — poroBasi oOMaHKa, MHAOT, aKTHHOJIHT H
3) IpoMekyTOuHBIH [0 JAaHHBIM [OKasaTeassM CpaHaTt, KOTOPHIl,
Kak ormeuaior M. A. PomanoBa m A. B. Bucrennyc, Besner cebs
JAOCTATOYHO He3aBHCHMO («unauddepenTHo») B M1060#H 0bCcTaHOBKE.
‘Orcloia, ecTecTBEHHO, HaNpallgBaeTcs BHIBOA, UTO pa3jefeHnHe Tep-
PHIEHHBIX MHHEpaJOB Ha «eCcTeCTBeHHEIe acCOUHAIHH» (KaK HX
cnpaBeanuBo HaswiBaet A. B. Bucreamyc) ckopee Bcero (Bo Bed-

* 3Ta 3aKOHOMEPHOCTL BNOCJAEACTBHM Onifia OTMedeHa MHOTMMH aBTOPAaMH,
B dactHoetH B. A. I'poccreiimom, k. Tpuddutcom u ap.
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KOM CJyuae, B 3HAQUHTEJbHOH Mepe) oOyCJOBJIEHO NpolueccaMu Tui-

- poaspoMexaHHUecKoii MHHepajornueckoil auddepenunaunu 0670-

MOUHOIO BeIeCTBa, B Pe3yJbTaTe KOTOPOil NMPONCXOANT pasiesieHune
MHHEPAJIOB € Pas3JHUHLIMH THAPOa’pPOMeXaHHYECKHMH CBOHCTBaMH.
[TpuHUHNIHANBHO CXOAHBlE KOppeadlHOHHble cBA3H Mexay TM

YCTaHaBJAHBAKOTCA H AJisi MHOTHX APYruXx OTJIOMKEHHIl — HCKOMaeMblX

H COBpPEMEHHHIX.

[To nauneim T. M. T'yposoit u K. C. Kouapuroii, B 10pcKHX OTJI0-
weuusx Bacworauckoii nedrerazonocnoii odnactu 3anaanoi Cudu-
PH Halle BCTpedaroTcs ABe aHTATOHHCTHYHBLIE TPYNNbl MHHEPAJOB,
B Ka)/10il M3 KOTOPBIX MHHEpaJBl CBSI3aHBI APYr ¢ JAPYroM MoJo-
JKHTeJIbHO: 1) MarHeTHr, WJIbMEHHT, LHPKOH, THTaHHCTble MHHEpa-
JIbl, 1IMHHENAb; 2) MHHEpPaJBl IPyNnsl 3MHA0TA, 3eJeHas porosas
o0OMaHKa.

H. §I. TuxomupoBa 15 BepXHeKeMOPHHCKHX OT/IOXKEHHH HH30-
Buii EHHcess ycTaHOBHJA CHJbHBEIE NOJOXKHTEJbHLIE KOPpPeasiliioH-
HBbIE CBSA3H MEXKJAY MOHOKJIHHHBIMH H DOMOHYECKHMH MHDPOKCEHAMH;
ampubosaMH i STHAOTOM; PYTHJIOM W LUHPKOHOM H AP.

E. 3ap-Ulazau, A. Suap-Cuxkkapu u . de66yp ycraHOBHJIM MO-
JIOKHTENBHYIO KOPPEJAALHOHHYIO CBSI3b MEIKIY CO/JepiKaHHAMH LHp-
KOHA W PYTHJA B IJISKEBLIX OT/I0MKeHHssX CpeauseMHOMOPCKOro mo-
Oepexxbss Erunta (pesysabratel usydenus 640 npo6), npuyem xoad-
(HHLHEHT KOppesLHl MeXKAY HUMH IS PasJHUHLIX yUaCTKOB OYeHb
Boicokuit (0,78—0,95).

[TosoxkuTenbHasT KOPPEIAILHOHHAS CBA3L MEKAY ILMPKOHOM H py-
THaoM B ammoBud Kambl (puc. 2), B gesbToBbix oTaoxenusx Huna
(puc. 3) sBasieTcss ogHON M3 HauboJee BHICPKAHHBIX 3aKOHOMEp-
HocTelt B pacnpegesenun TM.

X. KueGea u J. TBuyess, usyuuBlliHe BapHannu coaepKannii
TAXKEJBIX MHHEpPaJ/IOB B COBPEMEHHBIX OTJIOMKEHHAX TPOroBOKH 30HLI
KanboHa BanTuMop, ycTaHOBHJH MOJIOXKHTEJNLHYIO KOPPEeJadlHio co-
Jep:KaHuii MHHepaJsioB ¢ OJIH3KOH MNJOTHOCTBIO (CTaBPOJHT — rpa-
HaT, poroBassi o6MaHKa — OPTOTNHPOKCEH) W OTMETH/H, YTO OHA OT-
pakaetT COPTHPOBKY TEPPHIeHHOro MaTepHaJja TeueHHSAMH.

K. Bapne moxasaj, 4T0 B IUIEHiCTOLEHOBRIX AOHHBIX OCaIKax
Bpucroabekoro 3aamBa BbIAEISIOTCS TPH MHHEpaJbHbE TPYNMNHL:
1) typmaaun, snugor u ampuboasl; 2) rpanar u 3) UHPKOH H py-
THJ, W CBfI3aJ 3TO C BJAHSHHEM IMAPOAHHAMHYeCKHX (PaKTOpPOB ce-
JIHMEHTOTeHe34a.

A. KpsemuHckasi nMpH H3yUeHHH COBPEMEHHBLIX €CUYaHBIX OTJO-
skennii Kowaaunckoro 3aanBa Basruiickoro mMopsi nmpocieausia oT-
PHILATENbHYIO KOPPEJFUHIO MEXKIY ABYMS TpPyNnaMu PasjHuiblX 1o
maotHoctH TM tsxenoit ¢pakuun. B nepsyio H3 3THX IPyMN BXo-
aat aMmguéon, TypMaJuH, SMHIOT, KHAHHT, BO BTOPYI — rpaHar,
IIHPKOH, PYTHJI, PY/IHbIe MHHEpaJbI.

[TpuHuHNHANbLHEE CXOAHBIE pe3yabTaTel moayunaun A. M. Aiine-
mep, T. C. CrenanoBa n B. M. YmakoB nis HeKOTOPHIX OTJI0MKeHHH
menbposux 3ou Cesepo-Bocroka CCCP. Taxk, manpumep, B nas-
JKEBBHIX OTJIOKeHHAX 30J0Toropbs oaHa rpynina TM Tsaxesnof dpak-
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Puc. 2. 3aBucuMocTs MexAy cofepika-  Pue, 3. 3asHcuMocTh MeXAY cofep-

HHeM IHPKOHa H pPYTHJIa B aJJIIOBHH JKaHHEM IHPKOHa H PYTHIAZ B HAeJbLTO-

(COCTABJEHO TO peayJpTaTaM MHHePa-  BBIX OTJIOMeHHsX (cocTaBJieHO 1o pe-

Jorudecknx ananusoB b. C. JIyHepa M 3yJnTaTaM MHHEPAJOrHUECKHX aHaJH-
B. M. Ocosenkoro) zos M. M. Xaauda u ap.)

LHH, CBSI3aHHBIX MEXKAY cOGOi CHIBHBIMH H CPELHHMH NOAOKHTEb-
HBEIMH KOPPEeJsILHOHHBIMH CBSI35IMH, COCTOHT H3 THTAHHTA, POTOBOI
00MaHKH, poMOHYeCKOTo NHPOKCEeHA W aujanysnra (T. e. Haubo.ee
JIEFKHX M COOTBETCTBEHHO THADOJHHAMHYECKH HaHMeHee YCTOIidH-
Beix TM Taxesoil (¢pakiuu), a TakKe BK/KUaeT obJjanalolinii He-
CKOMBLKO GoJiee BHICOKOI MJOTHOCTBIO CTABPOJIHT, CBSI3aHHBIN cJja-
GBIMH [OJIOMKHTEJbHEIMH KOPPEJISLHOHHBIMH CBA3AMH C 3THMH MH-
HepaJaMH H ¢ TPaHATOM, TATOTEIONIMM K ApPYroil rpynne noJaoMxu-
TeJbHO cBA3anHeix TM, B cocraB KOTOpPOI, NMOMHMO Hero, BXOZAT
HJIbMEHHT, MarHeTHT, TeMaTHT, MHPHT, KACCHTEPHT W AP., T. €. HaH-
GoJiee TsMKeJEHE M COOTBETCTBEHHO THAPOAHHAMHYECKH Haubosee
ycronyuseie TM.

Hpununnuansuo 6andkue pesyabraTil moayuenst A. H. Aiine-
mepoM, T. B. CrenanoBoii u B. M. YmakoBsiM npu H3ydeHHH OTJI0-
weuu#fi xofimarxyHnckoit cButel Ha CeBepo-Bocroke CCCP. 3aecs
BHIJeJeHbl TpH rpynnel (accomuauuu) TM, B Kaxkaoil H3 KOTOPLIX
MHHepaJbl CBfi3aHbl MeXAY co00ii YCTOHUMBBLIMH [10JI0KHTENBLHEIMH
KOpPeJSILHOHHBIMH CBA3AMH: 1) pyaHBIe MunepaJ/wl, anaras, Gpy-
KHT, PYTHJI U ap. (cpaBHHTe/bHO HaunGojee TaMXKenbe); 2) nupoxce-
Hbl (MOHOKJIHHHBIC H pomOHueckue), ampuboibl (poroBas obman-
Ka, aKTHHOJHUT), OHOTHT, SNHAOT, anaTur, TypMaaul (Haundosee jer-
KHe B TsKeJoH ¢pakuun) H 3) NPOMeKYyTO4YHBIE M0 MIOTHOCTH TM
TAXeOH (paKUHH — THTAHHT, CTABPOJHT, rpaHaT, ajJaaHat (op-
THT) (B 3TO#i XKe rpynne, Nno JaHHHIM yKas3aHHBIX 4BTOPOB, OKa3d-
JHCh TakXke (oJee Jerkuii anfaay3sut H GoJee Tsaxejwi OapuT).

Takue e WM BecbMa CXOAHble ¢ HAMH rpynnsl TM Brizeasior-
Cfl HAa OCHOBE KOPpEJSIHOHHOrO aHaJiu3a BO MHOTHX COBpeMEHHBIX
H HCKONJeMbIX OTJIONKEHUAX, B YaCTHOCTH B OTJOXeHHsX BocToyHo-
ro noGepexbss PnopuAbl (Mo pe3ynbraTaM MHHEPAJOrHIeCKHX aHa-
au3oB Jlx. Maprenca) u B apyrux ocajaouusix o6pasosanusx. Her
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DCHOBaHHIi MOJATaTh, YTO ITH H APyrHe BechMa pa3JHuHHE 110 Teo-
rpadHIECKOMY pacnpoCTpaHeHHIO, BO3PACTY H TeHe3HCY OTJIOKEHHS
‘CBSi3aHBl C TPeMs PasJHYHLIMH HCTOMHHKAMM CHOCA, KaXKAW# u3
KOTOPbLIX I0CTaBJIfJI B 30HY OCaJKOHAaKONJIEHHs MHHepanbl, 06Ja-
~ paomive GJH3KOHA 1O BeJMuuHe WAOTHOCTBIO. Takoe mpemnoJoxe-
 HHe npejcTaBiasercs MaJjonpabaonofo6HM. Bosee BeposTHO, uTO
B Kam/A0M H3 ITHX cJyyaeB MHl HMEeM JieJio ¢ pesyJdbTaTaMu 00bu-
HOH I'MApoaspoAHHaAMHYECKOH MHHepaJorHuYecKoH AH(depeHIHanH
- (cemapauun) 006JOMOYHOrO BelllecTBA, 3aKOHEI KOTOPOIl, eCTecTBeH-

HO, SIBJIAIOTCS OGIIHMH JIJI Pa3/HYHEIX PaiiOHOB H TIeOJOTHYECKHX
- 3I0X.

ABTOpPOM npoBejieHa OLEHKA KOPPEJASLHOHHLIX CBS3CH MEem1Ly
Pas IiuHLIMH TM coBpemennbix oTJoxeHuil Geperosoi 3onbl Bo-
crounoit ®Jopuabl Mo pesynbraTaM MHHEPAJOrHUECKHX aHaJH30B
Jx. Maprenca (ra6a. 2).

Ha ocHoBasuu noayyenusix fauuelx (taba. 3) B cocrase TMA
0TN0KeHHi GeperoBoil 30Hb BoctouHoit PJIOPHAE BEACAAIOTCH CJe-
Avioutue rpynner TM.

1. HibMennT (caMoOCTOATENbHO HJIH COBMECTHO C JIEHKOKCEHOM),
UHPKOH, PYTHJ, MOHAauUHT. MexKay STHMH MHHEpasJaMH CyLIeCTBYer
NONOMKHTEIbHAS KOppensluoHHas cBA3b. K 3Toil rpynne rsaroreer
W rpauar, o6HapyKHBAJOULHH [OJNOKHTEJIbHYI0 KOpPeasillHOHHYIO

~  CBA3b C PYTHJIOM.

2. dnupor, CHIJHMAHHT, poroBasi o6MaHKa, TYpMalHH. DTH MH-
HepaJbl, KaK N1paBHJO, CBA3aHBl MeXK/1y co60i NMOJOXKHTEJbHOH KOp-
PenfLHOHHON CBA3bI0 (32 HCKJIOYEHHEM pOroBoii OOGMAaHKH H TYp-
MaJHHa, MeX1y KOTODHIMH 3HAYHMAas KOpPPeJsUHOHHAS CBA3bL OT-
cyrcTByer). K 3Tofi rpynne TAroTelOT KHaHHT, OGHADPYKHBAIOMIHH
fIOJIOXKHTENBHYI0 KOPPeJasIHOHHYIO CBSA3b € SMHAOTOM, H CTABPOJIHT,
00OHapPYIKHBAIOIIHA MOJOKUTEIbHYIO KOPPeJAHOHHYIO CBA3b C TYp-
MaJIHHOM.

MuHepaap 3THX ABYX TPYNI ABJSIOTCS AHTArOHHCTAMH — MEX-
Jy HHMH CYUIeCTBYET YCTOHUHBAS OTPHIATENbHAs KOPpPeJIsLHOH-
Has CBSA3b.

3. I'panar M CTaBpOJIHT, CBsI3aHHble CHJILHOH NOJOKHTE/NBHOI
XOppeasilHOHHOH cBA3LI0 W ofHapyiKuBawulue B GOJBIIHHCTBE CIY-
4aeB He3aBHCHMOCTb OT MHHEPAaJoB NepBLIX ABYX TPYIIN, 3a HCKJIO-
teHUEM OTMEUEHHKIX Bblllle NOJOMKHTe/NbHBIX CBA3el rpanara c py-
THJIOM H CTABPOJIUTA C TYPMA/JTHHOM, a TaKKe OTPHIATeNbHHIX CBA-
3eil rpaHaTa ¢ poroBoil 0OMaHKOM 1 CTaBpOJIHTA C LIHPKOHOM H MO-
HaIHTOM.

OTmeyeHHble KOppeJsiHOHHBIE cBsA3H Mexay TM o6bacHsOTCS
BeJIHUHHOI THAPOMeXaHHYeCKOH YCTOHUYHBOCTH KaMA0TO H3 MHHEpa-
JoB H crnenHbHKOH ycJaoBHI celHMeHTOreHesa, CYLIECTBOBABILHX
NPH HX HakomJeHHH. B ycjoBHAX NOBHIIEHHOR AWHAMHYECKOfl aK-
THBHOCTH CpeJAbl OCaJKOHAaKOMJEHHs B ocajkaX GeperoBOH 30HEI
KOHIEHTPHPYIOTCS NPEHMYUIECTBEHHO THAPOMEXaHHYECKH HanboJee
yCTOHYHBLIE MHHepaJpl NepBOH rpynnbl, o6janalouifie cpaBHHTE/Ib-
HO BBICOKO#l, MaKCHMaJbHOH AJf AaHHOro HaGopa MHHEpaJOB MJOT-
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Copepxanne HanGojee PacnpocTPaAHEHHHIX TEPPHIEHHHIX MHUHEPANOB

TaGauna 2

Tsie10l pakuun npudpexubix neckos Bocrounoi Paopuawbl,
Mo Jix. Maprexcy (dpaxuus <<0,5 mm, % oT yncaa 3epeH)
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Tabauuna 3

3HaueHHn BLIGOPOUHOro KOI((PHUUHEHTA KOPPENSUHH 7y, MeMAy TEepPHreHHbIMH MHHepataMi TaKe0H dhpakuny
npuopeupix neckos Bocrounoi Paopuant ¥

186 'weg ¢

Munepanst LLupron Pyrtuna 3mnaor | Crasjoaur C“J,[;’::lr“ﬂ' (I,“ﬁ”_‘:gll:ig Typmaanna | Kuannt T'panat Monaunt
WNanbmennt ** +0,71 4-0,52 —0,89 —0,32 —0.,80 —0,72 —0,54 --0,44 —0,06 0,70
Linpkgon +0,52 —0,86 —0,38 —0,69 —0.56 —0,43 0,57 —0,111 +0,72
Pyrua | —0,65 40,15 | —0,59 —0,59 —0,36 —0,46 +0,44 0,24
Juupor +0.20 +0,78 +0,756 +0,44 +0,52 —0,07 —0,74
Craspout ‘ +0,19 —0,23 +0,48 000 | +089 | —0,51
Cnaanmannt 40,48 +0,54 40,28 —0.11 —0,62
Porosas ofuvanka —0,09 +0,29 | —0,37 | —0,48
Typmaann —0,04 +0,19 | —0,27
Kuauur —0,25 —0,43

f'ﬁullar . —0,32

+ ¥ SusvumuMi (Rpy a=005) asasores auavenun |ry, | 034,
“* Becbma OuaH3KHEe K NpHBeAeHHBIM 3tnaueHH: Fyy NONYHAIOTCH, CTIL BMECTO HALM EHITA VUUTHIBATL CYMMY nAbMennT - aekokced (conepianie
3 xellKOKceHa B paccMaTPHBAEMBIX OTJOKeHHsX, no faHHBM JLx, Maprenca, cocrapaser (b—6 %, B GoAbWHHCTRE C/aytdacs 0—2 %).



HOCTbIO. [HapoMexaHuueckd cyulecTBeHHo Menee ycrofunusoie TM
BTOPOH rpynnsl, objaanamliie cpaBHHTEJLHO HH3KOI, MHHHMAJLHOI
ANA JaHHoro HaGopa MHHEPAJOB * IJVIOTHOCTBIO, MOABEPraroTCs MpH
3TOM YaCTHYHOMY HJIH MOJHOMY BeiHOCY. M JHIIB B yCJIOBHAX OT-
HOCHTENbHO ¢abofi JHHAMWKH CO3JaeTCsi BO3MOMKHOCTL KOHIEHTpa-
UHH B Ocajke MHHepaJioB Bropoii rpynnel. ['panar u craBpoJHr,
obnajawoiiue HPOME}KYTOQHOI?{ 0 BEJHYHHE [VIOTHOCTLIO H B CBHA3H
C 3THM TaKKe TNPOMeKYyTOUHOll BeJHUYHOH THApOMexaHHuyecKoi yc-
TOAYHBOCTH, BeAyT cels HHAH((epeHTHO, HE3aBHCHMO OT MHHepa-
JIOB TepBhIX /JBYX TPyl B YCJAOBHAX MeHAIOUIEHCH AHHAMHYECKOI
AKTHBHOCTH CpeJbl OCaJAKOHAKOMJEHHd, XOTA B 0COGEHHOCTSX IOBe-
JleHHst W B3aHMOOTHOLIGHHS C JPYTHMH MHHEpaJaMH MJOTHOCTHEE
CBOIICTBA M 3THX MHHEPAJOB HIrpPaiT 3HAUHTEJbHYKW poJb. Obua-
)13]0111115"1 Goabliel MJI0THOCTBIO rpanart TATOTCET K  MHHepaJgam
nepBoii rpyninol, TOrja Kak CTaBPOJHT, HMEIOUIHI MEHLUIYIO TIJIOT-
HOCTh, 0oJjiee GH30K K MuHepasam BTOPO#l rpynnui (cM. tada. 3).

[IpuHuunuanbHo 6AH3KHE Pe3yJbTaThl Aaer OlleHKa KO3((HILH-
enTa Koppensuun mexmay TM u Ang MHOMHX APYPHX COBPEMEHHBIX
H HCKOMaeMBIX OcaZouHblx oOpasoBauuil. [IpuBesem B 370ii cBA3M,
B YaCTHOCTH, Pe3yJbTaThl, NOJYUEHHbIE ABTOPOM TPH HIVUEHHUH TO-
JIOLEHOBOro aaiioBus (ta6na. 4 u 5). Ha ocuoBanuu 3THX pesyiinb-
TATOB C/eJaHbl cJeAyollHe BhIBOAbL.

B cocraBe TMA rojiolleHOBOro aJJIIOBHS BBRIUIEASAIOTCS TPYIIBI
npospaunbeix TM razxenoi ¢gpakiuun: 1) uupkon, pytia; 2) craBpo-
JINT, CHJLIMMAHHT, KHaHHT, TypMaJuH; 3) aiabMaHanH. Mexay MHu-
HepaJaMH NepBoil TPyNNEl cyuiecTByer 3HaunMmas (npu 5 Y%-Hom
YpOBHE) MOJIOKHTE/NbHAS CBA3b. Mex/ly BceMH MHHepaJaMH BTO-
poil rpynnel Takxe cylUlecTBYeT NOJOXKHTedbHas cBA3b. MuHepansl
NepBOl ¥ BTOPOH TPYNN ‘SABJAAIOTCH aHTAaroHHCTAMH B YCJAOBHAX Me-
XaHHYECKOro aJ/IJIIOBHAJbHOTO ceJlHMeHToreHesa. Mex/y HHMH B
GOJIBIIHHCTBE CAyuaeB (33 HCKJIOYEHHEM CBA3H MEHAY KHAHHTOM
H PYTHJIOM) CYLLleCTByeT 3HauuMas gaxe npu 1 %-HoM ypoBHe 3Ha-
YHMOCTH OTpPHLATENBHAS CBfA3b (COTJacHO NMpHBeAeHHBIM B TabiiH-
Lax MareMaTHYeCKOH CTAaTHCTHKH HNAaHHBIM, NPH oObeMe BHIGOPKH
N =30 kpuruueckoe 3HAUEHHE |ryy|o0=0,46). [IpomexyrouHoe
MEXKAY ITHMH TPyNNaMH NOJOXKEeHHe 3aHHMaeT aJbMaHIHH, He 006-
HapyXHBAWILHKII B paccMaTpHBaeMOM cJydae 3HaYHMbIX KOppeJs-
ILIHOHHLIX CBA3ell ¢ OOJBUIMHCTBOM MHHEpPaNoOB TAXKeNoi (GpaxiHu.
OH, KaK H B COBpPEMeHHBIX Neckax OeperoBoii 3o0Hul Bocrounoit ®uio-
PHALL, NO-BHAMMOMY, TATOTEET K MHHEpaJjiaM NepBofi TPymNbl H aH-
TarOHHCTHYEH MHHepaJaM BTOPOH Tpynnsl, ¢ ABYMS 13 KOTOPBIX
(kMaHuT, TypMaJuH) OH oOHapyKuBaer 3HauuMble npu 5 %-Hom
YPOBHEe 3HAYHMOCTH OTPHLATEJbLHbIE CBSA3H.

B naHHOM cayuae rJIaBHBIMH [NPHYHHAME, OUpPEeNeAIIUIHMHA Xa-
pakTep KoppeasiiHOHHBIX cBa3seil mMexay TM, sBasiores JutoiuHa-

* OryacTH naacTHHYATON (GOPMBI 3epeH, CHHAKAIOUlell HX FHAPOMEXaHHYECKYIO
YCTOHYHBOCK b,
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Tabanna 4

Conepixanse OCHOBHBIX NPOZPAYHBIX TEPPHTCHHBIX MHHEPAJOB TaHenoH (pakumn
roaouenosoro aamosns (ppakuna —0,25+0,01 mm, B % K uncay 3epen)

H.']’_‘—:“f,p Craspoanur Cm:::::.““_ Knannr Uipson | Typmaamu PyTita Aabmauaim
1 4 4 6 20 2 13 6
2 16 14 21 7 11 2 5
3 14 16 16 5 7 6 4
4 13 15 20 1 10 4 6
5 11 16 14 5 12 7 5
6 9 14 15 10 7 13 8
f 9 12 11 8 6 9 §
8 22 16 9 3 10 + 14
Y 6 9 14 8 4 16 6
10 5 13 8 14 3 8 17
11 9 16 15 10 6 7 7
12 16 20 14 3 8 2 10,
13 3 10 15 8 4 10 11
14 8 16 12 7 5 10 10
15 19 12 12 9 5 11 14
15 4 i0 11 16 2 10 10
i7 7 15 A7 3 6 il 10
18 9 14 16 8 7 13 6
19 11 1 12 6 8 4 6
20 q 15 13 9 8 9 &
21 5 18 1 15 5 4 11
22 ¢ 15 12 1l 5 9 11
23 4 12 14 13 3 13 10
24 6 18 13 4 5 8 8
25 4 12 i3 10 5 13 1
26 5 12 9 7 T 13 5
27 5 1 8 1 1 11 9
28 4 12 8 9 5 9 10
29 A 12 12 13 4 12 9
30 4 f 10 7 6 13 5

MifUeCKHE YCJOBNA CeJIHMEHTOreHe3a H HAPOMeXaHHUYeCKHe 0cobeH-
Hoctu TM.

Otmetum, 4TO pesyibTathi KOPPEAALHOHHOrO anadnza TM npH-
OpeXHO-MOPCKHX H a/UIIOBHAJbHBIX OTJIOMXKEHHI] corjlacyiores
IPAKTHYECKH COBNA/JAIOT C Pe3yJAbTATAMH (4aCTHUHO NPHBEAEHIIbI-
MH BBIlI€) MHOTHX NOZOOHLIX HCC/AEN0BAHHIl, BLINOJHEHHBIX paaJany-
HLIMH HCCJICL0BATCMSAMH, AJNA OTOXKEHUH PasiuuHOrO TeppuTOpH-
4JBHOrO pacnpocTpaHeHusi, Bo3pacTa H renesuca. Hakomjacerioe
S3HauNTe/NIbHOE KOJIHYECTBO Jl@HHBIX B 3TOH 0GJACTH M BechbMa Bbi-
COKas CreileHb COMVIACOBAHHOCTH MEXAY HHMH s PA3JHUYHBIX OT-
JIOKEHHH YKa3pIBAIOT HA TO, YTO OHH JAOCTOBEPHBI H OTPaKAIOT pe-
aJIbHGIE, ACHCTBHTENLHO CYILECTBYIONIHE B IPHPOAE 3aKOHOMEPHOCTH
coctaBa u GopmupoBanns TMA.

A. E. ®epcman nucad, 40 cBoiiCTBA aTOMa M ero CTPOCHHE On-
PeAeNIAI0T 3aKOHbl COYETAHHS W pacnpeaejJeHHs Kak CcaMHX 3.e-
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TaGauna 5

3Hauenun BHIGOPOUHOTD KOIPHHUNEHTA KOPPEAAUMH r,, MekKAy nPoO3PauHbIMK
TePPHIEHHBIMK MHHEpadaMu TAXKenol GPAKUHH rONOUEHOBOTO aaoBHs *

Mnuepann CHJL":?TM' : Kumanur LUnpkon | Typmaann Pyina AnbMany
CraBpogut +0,51 +10,38 —0,64 -H0,78 —0,69 —0,31
Cuanumauut +0,40 —0,55 +0,52 —0,59 0,00
Kuauunt —0,48 +0,50 —0,16 —0,37
Llupkon —0,74 +0,39 +0,27
Typmaauu —0,52 —0,44
Pyria 0,00

* 3uaunmbimi (opn a=0,06) ABAAIOTCA 3IHaUCHHA [ | = 0.36.

xy

MENTOB, TaK # MuHepaloB. B COOTBeTCTBHH C H3JIOXKEHHBIM BBILIE,
B TEPPHIreHHOH MHHEpPaJOruy MOMXKHO copMyJTHPOBATH TOMOJIOTHY-
HOe 3ITOMY MNOJOKeHHe: CBOWCTBA TeppHreHHblX MHHEPAJOB B 3Ha-
YHTeJbHOIl Mepe onpejeisioT 3aKOHLI COYETAHHA H pacnpejeeHus
KaKk CaMHX TEPPHTeHHbIX MHHEPAaJoB, TAaK W WX accouuauuii B oca-
JNOUHBIX TOJILAX.

Ilpn sTom xapakrep KoppeasuuHoHHOI cBsizu Mexay TM ompe-
lessieTcA CXOACTBOM HJIH pasjiHyHeM HX CBOWCTB, onpeessiolux
ocobeHHOCTH HX MNOBeACHHsI B X0Ae ocajoqHoro npomecca. Tep-
PHI'€HHBIE MHHEpaJbl, CXOAHble [0 CBOMCTBAM M  OCOGEHHOCTAM
[IOBEJEHHS B XOje 0CaJ04YHOTO rnpoiecca (HalnpuMep, UHPKOH U py-
THJA), KaK NPaBHIO, CBA3AHLL NOJOKHTEAbLHON CBA3BLIO, a4 pa3JH4HbIE
N0 CeIHMMEHTO- M JHTOTcHeTHHecKHM cBoiictBam TM (manpumep,
LHPKOH M poroBast o0GMaHka) oGHApyKWBAIOT, KAK NPaBUIO, OTPH-
LATEJIbHYI0O KOPPCJAAUHOHHYIO cBsidb. CHja KOppeasilHOHHON CBA3H
mexay TM onpegenserca creneHbio cXOAcTBA (WIW pasnnduus) ce-
OUMEHTO- M JHTOoreHernwueckux cBoilete TM u crenenso, ray6u-
HOIl [IpOSIBJICHHs MPOIECCOB MHHepajornyeckoil auddepeHunamny
00JOMOUHOrO BeleCTBA B XOAe CCAMMEHTO- H JHTOreHesa.

Koppensunonnwie casn mexay TM orpaaior B Ka)XI10M KOH-
KpeTHoM cayuae crnemuduxky ¢opMmupoBanns u ssoaiouun TMA u
IOJIAHBl YUHTBIBATHCH NPH pa3paboTke H COBEplICHCTBOBAHHH Me-
TOMAHKH Nageoreorpaduyeckus, KOPpeJslMOHHO-CTpaTHrpapHIecKHX
H JIPYrux reoJIOTHYECKHX NMOCTPOeHHI 110 TEPPHIeHHLIM MHHEpaJaM.

Hcxonublii cocTas nopo/i HCTOUHHKOB cHoca (nerpodioHn)

®. [erruaxon [10] ykaseiBaeT, 4TO OCHOBHEIM (PaKTOpPOM, ornpe-
AeASAUIHM MHHepaJ]beIl"I cOCTaB nNeCcYaHHKOB, sABJAETCs Xapak-
Tep HCXOIHBIX NMOPOJ, MHHEPAJbHBIT COCTAB HCTOYHHKOB cHOCca. AHa-
JIOTHYHAS, BMNOJHE eCTeCTBeHHas MO3HUHA OTpaj)keHa B I10/1aBJsI0-
uieM GoabiiuncTBe paboT NO TepPHreHHO MHHEPaJIOTHH.
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Coraawasice B HeJqoM ¢ HPHBe/IeHHbIM BbICKa3lbiBaHuem, TOMA-
yepKHeM, UTO MHHepaJbHblli COCTAaB MEeCYaHHKOB NMPAKTHYECKH HH-
gorja He NOBTOPHAET COCTAB HCTOYHHKOB CHOCA. Kax VKa3bIBAlOT I
@. ITeTTH/IKOH 1 ApyrHe HCCJAEA0BATE/H, OH ONpPEAESAeTCH I PSALOM
reosiornueckux (paktopoB. ITO, ¢ OLHOH CTOPOHEI, CYULECTBEHHO
YCAOKHAET PCKOHCTPYKUHIO HCTOYHHKOB CHOCA, a ¢ APYroil — paer
BO3MOXHOCTH PECKOHCTPYHPOBATDL Apyrue Cl)aKTopbl CeJIHMEHTO- H
JUATOreHe3a 0 TePPHICHHBIM MUHEepaaam.

Hcxoanble nopoisl HCTOUHHKOB cHOca (NHTAOIUX [1POBHHIIHIT)
HMeHyloTCs B jlaHHOll pabote nerpogondom (tepmun M. B. Xsopo-
- BOIt).

YTouHsiga npuBeeHHOE ONpeje/eHHe, OTMeTHM, 4TQ nerpodou-
JIOM 3[eChb H JaJjiee HMeHYeTCSl CXOAHBIN (MepBHYHBIH) cOCTaB Ma-
TEPHHCKHX 1OPOJI HCTOYHHKOB CHOCA 10 H3MEHEHHs BTOPHYHBIMH (B
d4CTHOCTH, THIICPTeHHLIMH) TNpoleccaMu ocagounoro upkmaa. Oduaa-
CTIl pacnpocTpaHeHus MOpoJ HCTOYHHKOB CHOCA, B COOTBETCTBHH C
@Gmenpmm'roix Tepmmo.m‘)rueh. HMCHYIOTCH [HTAIOUIHMH [POBHH-

Bausnue nerpodonia TOro wiM HHOro coctaBa B 3HAUHTE bHOI
Mepe onpefesseTcsi TEKTOHHYECKHMH NpoleccaMH, KOTOpPhIe KOHTPO-
JIHPYIOT pacnpejiesienne obGJacreil pa3mblBa 1 OCAAKOHAKONACHMS,

HHTE€HCHBHOCTL NPOTEKaHHf 3ITHX NPOLECCOB, IyGHHY 3PO3HOHHOIO
i cpesa B mpeaenax odJgacreil cHoca U BeIBeJeHHe Ha MHEBHYIO TO-
BEPXHOCTHL 110POJ TOTO HJAM HHOIO COCTaBa, a TaKiKe APYTHE reoo-
FHYECKHe TPOLECCH, KOTOpble NPAMO W/ KOCBEHHO BJHAIOT Ha TO,
KaKie NOPOAL I B KAKOM OObeMe NOABePraloTcsi pasMmbiBYy.

Jaunniit akrop okaspiBaer 3HauMTe bHOE BJAHSHHE Ha ocobeH-
- wocty TMA, B orpomuoii Mepe npelonpeienssi KaueCTBEHHBIT co-
. craB (BujoBOII uaﬁop) TM, KO/JHUECTBEHHLIE COOTHOLIEHHSI MCIKIY
| HHMH H BajKHelilue NEPBHUKGIC THUOMOP(HLIE OCOGEHHOCTH Kaik-
- joro MuHepasa. Mmenuo aeiictBiem aanHoro ¢aktopa o06yc/oBie-
Hbl MHOTHE JIOKaJbHBIC, perHoHa/bHble H IJ106aJiblible 0COGeHHOCTH
- pacrnpejesicHisi TeppHreHHbIX MHHEPaJOB B OCaJ0YHOH 000J0uKe
3eman.

Tlokasateabublit npumep, ycraHoBaenusili A, B. Ponosnim,

M. C. Muxaiinosckoit, M, H. Comoakosoii, B. A. I'poccreiimom,
- H. C. Oxuosoil 1 apyrump aBTOpaMu,— O0COOEHHOCTH pacmpeielie-

st TM B ocajnounom uexde Bocrouno-EBpornefickoil miatdopMel,

CBAI3AHHBIE C NOCICAOBATE/ILHON CMeNnoil MpeuMyLlecTBeHHOTO BJIHS-

HHS PEerHOHAJLHBIX HCTOUHHKOB cHoca (ocobGenno Basruiickoro ugH-

Ta H Ypana), Cl0MKEHHBIX Pa3/HUHBIMK [0 COCTaBy nopoiamu (Me-
. TamopduuecKUMH NOpoAaMH cpelHell I BLICOKOH cTerneHy mMeTaMop-
| Gu3ma; MeramopHYECKHMH MOPOAAMH HH3KOH CTElNeHH MeTamop-
| ©H3Ma, OCHOBHBIMH H YJbTPAOCHOBHEIMH MarmMaTHYeCKHMH Nopoja-
| MH 1 1p.).

Hpyroii npumep — ormeuennass X. Buiiguurom cMmeHa cocTaBa
MA B paspese ocaJouHBIX MOPOJA I0XKHOTO CKJIOHA BaaTuiickoro
| WIKTA, CBA3ANHAS C NMOCAeA0BATE]bLHBIM yBEJHYEHHEM TJYOGHHEL 3p0-
| 3HOHHOrO cpe3a l1HTa, BbiBEJeHHEM Ha AHEBHYIO MOBEPXHOCThL H BO-
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BJeUYeHHeM B pasMbIiB MeTaMopdHYecKHX NMopoj Bce foJee ray6oKnx
30H Meramopduama.

Basxuple riaoGabHbIC 3aKOHOMEPHOCTH 3BOJIOUHH COCTABA acco-
uHaiuii nopomoo6pasyiownx TM necuaHblx oTi0MeHHil, CBA3AHIILIC
¢ 9BOJIIOLMEH MarMaTH3Ma H CCOTBETCTBEHHO COCTaBa MOPOJL MHTAI0-
miHX nposuHuui, ycraHoBaensl A. B. Ponoswim, B. H. Xomnonosuim
H Ap.

MezKay NepBHYHBIM MHHEPAJbHLIM COCTABOM MOPOJ NHTAKLLIHX
NPOBHHI K H COCTaBOM TMA ocapounbix oGpa3oBaniii, BOZHHKAN0-
IIHX 3a CHYET MaTepHaJja 3THX NOPOA H NPOAYKTOB HX BBIBETpH-
BaHHS, MOTYT HaGJI01aTbhCcs KOJHYECTBEHHbIe I KauyeCTBeHHble pas-
anyusa. KosindecTBeHHble pas/H4YHS B COAEpPKAHHH KaxkIA0ro oOT-
JeJbHOro MHHEpaja MOryT ObIThb HCKJIKYHTEIbHO BEJHKH.

Hanpumep, no gaunem [O. A. TlaBauauca, mpu coaepmxaiin
1,6 % TuTaHOMarHeTHTa B MOPOAAX HCTOMHHKA CHOCA €ro cojepia-
HHE B OTJOMKEHHAX, BO3HUKUINX 3a CUeT MaTepHaJsa 3TOro HCTOUHII-
Ka, MOMKeT cocTaBjATh Gosee 96 %, T. e. pasaHuHs B coAepKaiiil
3TOr0 MHHepaja B COCTaBe MOPOJA HCTOYHHKA CHOCA H BO3HHKIINX
H3 MaTepHajga HCTOYHHKA OTJOXEHHH MOryr cocraniasth 60 pas
1 OoJiee.

ITo 10. . llyiickoMmy, Ha OTAeNbHBIX yyacTKax GeperoBOi 30HbI
BanTuiickoro Mops Nno cpaBHEHHIO C COCTaBOM Pa3MBIBACMBIX 1iC-
XOZHBIX TOPOJ, COLEpPXKAHHE HJbBMEHHTa H JIeHKOKCeHa B 0caikax
Bozpacraer B 143, pyrusna B 383, unpkona B 754 pasa. CoorBert-
CTBEHHO B 3THX OTJIOXKEHHSX YMCHBLIUAETCH OTHOCHTEJBHOE COIC]-
JKaHge IpPYrux MHHepaJioB, ofJjanaioliux GoJee HHU3KOH NaoTHO-
CThIO.

Bce 3to He nossoasier 6e3 AONOJHHTEJbHBIX HCCAELOBAHHE Npo-
BOJIATL [PAMYI0 aHAJOTHIO MEXKIY KOJHYeCTBEHHBLIM MHHEDPaIbHBLIM
COCTaBOM OTJIOMKEHHH M MOPOJ HCTOUHHKOB CHOCA H YKa3blBaeT Ha
HeoGxoaHMOCTh pa3paboTku GoJiee cOBepILICHHOH H HaAeKHOH Me-
TOAHKH ONpeleeHHss HCTOUHHKOB CHOCA M0 MHHEPAJIbHOMY COCTaBY
ACCOLHANHH TEPPHreHHBIX KOMIOHEHTOB.

Xapakrepucruka nerpodonaoBoit npuHamaexknocty TM npuse-
JeHa Bo MHOrHx paforax (0coOeHHO B MHHEPAJOrHYECKHX CBOI-
Kax). [IpuBoaumble B atux paforax cBeleHHs B OCHOBHOM J0cCTa-
TOUHO OJH3KH. OfHaKO HepeAKH H 3HAUHTE/JbLHbIC DACXOMKISHHS B
YKa3plBaeMOH pas3JIMYHBIMH aBTOpPaMH NPEeHMYLIECTBeHHOIl mnerpo-
tdonroroit npuHaanexnoctn oraeasupix TM. MMeloweca cBenennd
B GOJILIIMHCTBE CJYyYaeB HOCAT KauecTBeHHbll xapakrep. Haubosnee
npeacTaBHTeblbe JaHHble O KOJHYECTBEHHOM COJepiKaHHH aKiec-
CODHLIX MHHEpPaJoB B TNOpOJAax  pasJHYHOrO THNA  TOJYHEHB!
B. B. Jlaxosnuyem. CBeleHusl 0 cofep:aHuu Hanboaee pacnpocrpa-
HEHHBIX aKIeCCOPHBIX MHHEPAJIOB B KOPEHHBIX NMOPOAAX PasiHUHOTO
THNA npupefenst B Taba. 6. B paSorax B. B. Jlaxornua u gpvrux
aBTOPOB COJepKATCA BECbMa CYIICCTBEHHBIE JJsI TCOJIOr0-10HCKO-
BLIX 1eJieit H neTpodoH/IOBEIX PEKOHCTPYKIHH KOMHYECTBEHHBIE Aat-
Hele 06 ocofennocTsx THNOMOpgH3Ma (TOUHee THIOXHMH3MA).
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Ta6anuwa 6

Cpeanee cojepixaHHe aKueccOPHbIX MHHEPANOR, T/T
(no B. B. Jlaxoskuy u P. Il. THXxoHeHKOBOJ )

l1fenotmpie nopon
Mutepaam Fpanutn 6:;3:1[:1"2’;Le nageann- | meaouno- | [a66po ;\l;‘:::g:'re
CHEHUTO- [rpaHuTONA- nopoabt
Boil HOR
dopmaumn | (copmaunn
Aanaunt (OpTHT) 72,3 65,2 — 1100,0 0,1 1,5
| Auartas 4,6 — — —
I Anartur 21,8 4476  |5985,4 1254,0 1603,5 577,0
r Apcenonupur 25,5 0,8 0,3 - 2.8
| Bpyxur 0,4 — — —
i Boasdpasurt 1 0,03 0,3 — — — ey
I lazennt i 1.4 0,2 9,3 5,0 0,1 =
| Femarur 39,3 9.3 1300,0 02
- T'panar 50,2 67,3 34,0 22930 23  |6890,0
Habmenur 34,2 3603 [7266,1 621,0 [3213,5 692,0
- HasmenopyTtua 123 e — S i
Kaccurepur 04 0,1 — - — —
Koaymbur 23 = = = =
Keenotum 0.6 17 — 2,0 0,01
Jlonaput — —= 2170,0 — — -
Marnerut 153,0 1396,7 [38985  |2771,0 |94255,0 | 684,0
E Moaubaennt 0,7 0,2 0.2 — 0,02 —
Monauur 26,6 30,7 3,7 3,0 0,2 35,0
- [upur 9,1 52,8 320,0 126,2 7.2
Tlspoxaop — 28,3 172,0 — —
[Mupporuu 5,3 BIL1 96.0 113,6
PyTua 0,3 58 0,1 4,0 1,3
Cronymen e 0.7 — - — —
Coaaepnr 5,4 0,2 19,5 3,0 28 —
TaurasonnoGarul 0.6 — — — =y
Turanur 110,0 3126 |14727,0 | 7720 |2026.1 107,0
Tonas = 0.2 — — 0,1 —
Topur 0,1 1.4 — 0.3 == 3K
- Typmaaun 262,2 o s 0,01
- Ypanuuur 1,2 0.6 — s et —
Dawopur 15,7 77.5 584  |7500.0 28 0,2
Xaaexkonupur 6,2 0.7 0.9 25 11.8
Lupkon 17,8 115,6 1339  [3476,0 352 58,0
- Hieeanr 0,2 0,3 L Ay g .
Wnuuenn 0,1 i = 0,2 —
SBKCEHHT 0,6 - T s bl
Snugor 3,1 147.9 — — 258,5 187,0

e

1 Mpumeunauue ConepKaNUA AKIECCOPHBIX MHHEPANOB B WMENOYHHX NOpoOAaxX YKa-
;anu no pawnnim P. I1. Tuxonenkosofl. OcTanbuble cBeleHHWs NpHBefennl no B. B. Jiaxo-
Huy,
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ITo npeoGaajaiouieMy coCTaBy MOPO/ MOXKHO BhIJACJIHTh OCHOB-
Hble nerporpadHyecKHe THIB IIHTAIOIHX NPOBHHUKIA (taba. 7).

Tlpn pasaesennn TM no ucxoaHoil reHeTHUECKON NPHHAALCIK-
HOCTH B Hpejeaax IocjJeJHero nerpodonioBoro Kjaacca Leaecoon-
Pa3HO BEIAEJHTH OCOGHIM NOAKJIACCOM TAKHE TEPPHUTEeHHLIC MHHepa-
Jbl-HHIHKATOPHl, /I KOTOPHIX OoJiee ApeBHHE OCAA0UHbIE NOPO/LI
SIBJAAIOTCA MECTOM BO3HHKHOBEHHs! (a HE POMEKYTOUHLIMH HIH BTO-
puuHBIMH KoJJexkropamu). K uncay stux TM orHocstea nepeotJio-
MeHHble 3¢pHA pPereHepHPOBAHHOTO KBapua, TJIayKoHuTa, KaJblliTa,
JIOIOMHTA, FHIca, HepedKo — OapuTa, anaTtasa u ap. CyulecTBeHHas
TPYAHOCTL NPH 3TOM HEPE/AKO COCTOMT B YCTaHOBJCHHH TMEPCOT.IO-
JKEHHOTO, a He ayTHIeHHOro Xapakrepa 3THX MUHepaJioB B 0Caiou-
HBIX TOJILLAX.

HeoGxoaHM0 3aTPpOHYTh TaKiKe BONPOC O BYAKAHOLEHHOM UCTOU-
Huke oGjaomMouHOro BeuiectBa. Kak GblI0 OTMeueHO BHILIE, Henepe-
OTAOMCEHHOLL BYJIKAHOTeHHBII MaTepuan He SIBJASETCH TCPPHTEHHDBIM,
a nepeoraoxcennbitl (Kak JOOOH JApyroii), He3aBHCHMO OT BpeMeHi
NpOABJIEeHHs ByJKaHH3Ma, cYATaeTcsl Teppurentnim. [losromy By.1Ka-
HM3M, TMpeALIecTBYIOUHI 0CaJKOHAKOIJIEHHIO, B TOM YHCJIE Hello-
CPeJCTBEHHO NPeALIeCTBYIOUIHI eMYy, MTPAaKTHYCCKH CHHXPOHHO 0Gpa-
30BaHHBII (MM CyGCHHXPOHHO) C HHM, CHHCEAHMEHTAIHOHHBI W,
KaK NPHHATO TOBOPHTb, KOHCEAHMEHTALHOHHLIH, TaKikKe INpeacTaB-
Jsiet coGoit 0AuH u3 GakTopoB, onpeneasomuil coctas TMA. Crnpa-
BeaanBo ykasanue @. [Terruaxkona, I1. [Torrepa u P. Cusepa [11]
O TOM, YTO NHPOKJACTHKA H JaBbl SIBJAIOTCH BaXKHLIMH HCTOYHII-
KaMH TeppHreHHoro oGJoMo4Horo Matepuaza. [lo ycaoBuaM BO3-
HUKHOBEHHSI 3TOT MarepHaJs ByJakaHorenublil. OgHako nanabuefinas
HCTOPHS, YCJAOBHS BTOPHYHOrO HaKOmJeHHs W Hal.i0jaeMoe B Ha-
crosilllee BpeMs 3ajeraHue CBHIETEJbCTBYIOT O €ro TePPHreHHOM
oGpasoBauui. TocKoJBKY BYJKaHH3M SABJISICTCH 110CTaBULHKOM Tep-
pPHreHHOTO MaTepHaJja, TO OH (By/aKaHH3M) MoOxKeT ObiTbh 00bedl-
HeH ¢ APYrHMH (riyOMHHBIMH MarMaTHYecKHMH, perdoHajbHO- U
KOHTaKTOBO-MEeTaMOp(HYeCKHMH U APYIUMH) HCTOYHHKAMH B Npee-
Jgax obulero NOHATHA nerpodoraa. OaHaKo KOHCeANMeHTaLHOHHEII
BYJAKAHU3M — BechMa crneuHdHUecKHil HCTOUHHK TEPPHTEHHOrO Ma-
TepHaJa, OTJIHYAMIIHICA OT APYIHX HCTOUHHKOB, B TOM YHCJIE I
oT foJice ApeBHHX BYJIKAHOTEHHBIX 00pa30BaHHil.

Bosee gpeBHue BysakaHoreHuble o6pa3’oBaHusi, Kak H HHbE 110
NPOHCXOXKACHHIO NOPOABI HCTOYHHKOB cHOCa (TJIyOHHHBIE MarMarti-
uyeckHe M [p.), B TeueHHe BPeMeHH, [peAllecTBYIONEro ocaiKoHa-
KOMNJIEHHIO, HCIOEITRIBAIOT MJH MOTYT HCIBITBIBATH BO3/eiiCTBHE Mpo-
11eCCOB [OBEPXHOCTHOrO BLIBETPHBAHMS, CBA3AaHHOTO C KJAHMAaTHue-
CKHMH H TeKTOHO-reoMop(O/IOrHUeCKHMH YCJAOBHAMH (a TakiKe aef-
TeJbHOCTBIO OPraHU3MOB H JP.), H OTpa)KaloT 31o Bosaeilcrsue. [lo-
najamwuiie [ocjJe HEKOTOPOro MNepeoT]OoXeHHA B 0Caj0K MPOI1VK-
Thl KOHCEJHMEHTAIIHOHHOIO BYJKAHH3Ma B 3HAYHTEJLHOH Mepe, a
HHOTJa NOJHOCTBIO MHHYIOT 3TO Bo3AelcTBHe. CkasanHOe ompeje-
Jager HeoGXOAUMOCTH PazfedbHOrO yyerd TePPHICHHOro MarephaJa
9THX HeTOouHHKOB, OIHAKO NMOJIHOE HX pasTPaHHUYEHHE B HCKOMAeMBIX
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Ta6bauna 7

OcHoBHBIE MeTPorpaduyeckne THILI NHTAIOWHX NPOBHHINI

H UX MUHEPANBL-HHIHKATOPSLL

Ilerporpadmuecknii [ Ofoanave- Mpeohaanawmmni kaace Tunosopipusie MEepans-
THI HUe H THI nopoa HHANKATOPL
TI'paunrona- a Kucaee, cpeauue H mie- KBapu. KaJuimnarsl,
Hblii (canuue- JOYHbIE MarMaTHuecKHe M |KHCJbe M/1arHoK/a3bl, Myc-
CKHIT) noJo6HBE HM MO COCTaBY | KOBHT, GHOTHT, porosas
[MOPOAL H CBA3aHHBIE C[oOMaHKa, MIEJOYHBIE am-
HHMH TerMaTHTHI, nHeBMa- [ GuGoan H  NHPOKCCHH,
TOJHTO-THAPOTEPMAJbHBIE | HHPKOH, TYpPMaJdH, ana-
H KOHTAaKTOBO-MeTacoMa- | THT, MOHAIHT, KCEHOTHM,
THYecKHe o6pa3oBaHHA K4CCHTepHT, Tona3, THTa-
HHT, (AOOPHT
basurosutit b OcuoBible # yabTpaoc-| OcHoBHbIE IJIATHOKJA-
~ (maduueckuil) HOBHDBIE MArMaTHUECKHE H | 3B, NUPOKCEHHl, OJHBHH,
Nnogo6HEIE HM MO COCTABY | XPOMHT, IUMHHEAb, MarHe-
4 NMOPOAL H CBA3aHHBIE C| THT, THTAHOMAaTHETHT,
I HHMH IIO3/1He- H MOCTMAr- | HABMEHHT, MHPON
E MAaTHYECKHE M KOHTAKTO-
i BO-MeTacoMaTHuecKHe 00-
i pazoBanus
.
b Meramopdu- m PasnooGpasueie no co-| Ksapi, Kinauut, ctaBpo-
[ udeckwit CTaBY  KPHCTAJJIHYECKHE | JIHT, CHAJIMMAHHT, anjaJay-
5 cJaHIl, THelicsl, aMuGo- | 3UT, TPEMOJHT, aKTHHO-
JIHTHI, KBaPIHTLI K APYrue | JuT, raaykodan, MuHepa-
i NOPOJABL PA3JMUHBIX 30H H | JBl IPYHNBl 3MUA0TA, aJib-
g THIIOB PETHOHAJILHOTO M| MaHAMH, XJOPHTOHA, Ko-
JOKaJLHOro MeTaMOp(hH3- | pyHa
r‘ Ma
i
Ocanounetil s IpeBuue ocagounsie | IlepeoTnomenHble KBapIL

T TP —

nonoabl pasjHuyHOTO  CO-

ctasa

(ocofenHO TOKA3ATEIbH LI
NepeoT/IOXKeHHLe  3epHa
pereHepHpOBaHHOrO KBap-
1a), rJIAYKOHHT, KaJbIlHT,
JOJIOMHT, IHPKOH, PYTHJ,
TypMaJuH, 6apuTt, anara3s
H Ip.
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OTJIOKEHHAX HepedKO 3aTpyAHHTENbHO. 1o YCAOKHACT NaACOK1-
MaTHYeCKHe, NaJjleoreoMop@o/IorHiecKie, NaJeOTeKTOHHUECKHEe i
HHBIE PCKOHCTPYKUUH NO TEPPUIEHHBIM MHUHepaJaM. YUHTHIBafA HH3-
KYIO H BeCbMa HH3KYI0 XHMHYECKYI0 YCTOHYHBOCTL B MOBEPXHOCTHHIX
YCJIOBHSIX OCHOBHBIX H CPeJHHX IIJIATHOKJA30B, CaHHJHHA, ONHBHIA
H APYrHX MHHEpaJoB, MOMKHO NOJAraTh, YTO NPUCYTCTBHE STHX Mil-
HepaJioB B OCaJIOUHBIX OOpPa30BaHHAX CBA3aHO ¢ CHHXPOHHOH H./
cyGCHHXPOHHON ¢ OCajKoHAKONJeHHeM  (KOHCeJAHMeHTallHOHHOI)
BYJKAHHYECKOH AesTeabHOCTbIO. OcOGeHHO HaleXHbIMH HHAHKAaTO-
PaMH KOHCEJHMEHTAallHOHHOr0 BYJKAHH3Ma 5TH MHHepaJibl SIBJAIOT-
cAd B Tex cJydasdX, KOrja OHH MpeJCTaBJeHbl B OTJOMKEHHAX AOCTa-
TOYHO CBeXKHMH, MaJIO H3MeHeHHBIMH HIHOMOP(HBIMH 3€PHAMH, Kak,
HaNpHMep, B HHKHEMEJOBHIX NecyaHHKax cBHTH Kiupyortep B npo-
BHHUHH AubGepra, Kanaga (aannwie I1. Tlyrnama u M. Ilexckau-
nu). Ho u B Tex cayuasx, Korja 3TH MHHepaJibl H3MeHEHBI, Helh34
HCKJIIOUHTh BEPOATHOCTb NPOSIBJCHHA KOHCEAHMEHTAUHOHHOrO BY.I-
KaHH3Ma, NOCKOJbKY H3MEHEHHS MHHEepaJOB MOryT ObITh 00VC/I0B-
JeHul Gojiee NO3AHHMH NOCTCEAMMEHTAUMOHHLIMH npoueccamu. Tlpn
3TOM BaXXHO YUHTBIBATH HaJHYHE H APYTHX HHAHKATOPHBIX NPH3HA-
KOB KOHCEeIHMEHTAIlHOHHOTO BYJKaHH3Ma — IPHCYTCTBHE HeoKaTall-
HBIX OOJOMKOB BYJKAaHOTeHHBIX MHHEPaJloB W TOPHLIX MOPOA, BY.I-
KaHHUYeCKOro crekJa, HX COXPaHHOCTb ¥ T. A. M3 muHepasbHBIX HH-
AMKATOPOB YACTHI NEMJOBOro MaH TydoBoro martepuasna X. A. Buii-
aunr, Jx. Xpo6ept u ApyrHe aBTOPHl YKa3blBAOT HAHOMOpGHLIC
(HeayTHreHHbIE) KPHCTAJJbLl anaTHTa, KOPHYHEBOrO HJH TEMHO-KO-
pHYHeBOro GHOTHTA, LLHPKOHA, POroBOil OOMAHKH, aBruTa, P-kBapiia,
KOTOpHle 0COGEHHO NMoKa3aTe/bHBI, eCJH BCTPevaloTest COBMECTHO.

Textonuka M peabed

CymecTBennblii GakTop TeppHreHHoro ocaiko- H Mopopo0spaso-
BAHHA — TEKTOHUUYCCKHI peykuM 06JacCTH 0CAJKOHAKONJIEHHs H CO-
npezeabHBIX ¢ Hell obGsacreil cnoca. Ero Bausnue va cocrap TMA,
KaK I Ha XapakTep 0CajO4HBLIX TOJLI, MHOFOTPAHHO H IPOABJIACTCA
HAa Pas3JIHUYHLIX CTAAHAX OCaZouHOro mpouecca. MMeHHO TexTOHMKuE-
CKHe H HernocpejCTBEHHO CBSi3aHHBIE ¢ HHMH reoMopdosornueckie
YCJIOBHA ONpefie/isioT HPOCTPAHCTBEHHOE pacnpeneleHHe ofJaacreii
JeHyAallid H OCAJAKOHAKOMJeHHA IS Ka)KJA0ro orpe3ka reoJoruue-
CKOTO BPEMeHH, BLIBEJeHHe Tex HJIH HHBIX NMOPOJ B 30HY AeHy/dallnu
H TayOHHY HX SDO3HOHHOI'O Ccpe3a, HalpaBAeHH{ W AAJbHOCTH
TPaHCIOPTHPOBKH 00JOMOYHOTO MaTepHaja, HHTEHCHBHOCTh Mpolec-
COE JeHyJauHKi # akKyMyJfliiH, CODTHOWEHHE MEXKAY npomeccaMmi
JEHYAalHH ¥ XHMHYECKOro BHIBETPHBaHHH MOPOA, CKOPOCTb NPOTH-
Ganna obaacTell 0CaAKOHAKONJIEHHS, MOUIHOCTL OTJIOMKeHHH, 1 I1ysH-
HY HX [OTrpyXeHHf H CBS3aHHYIO C Heil CKOPOCTh NPOXOXKAeHHA
OTJIOXKEHHSIMH CTajlHH H 3TAaloB CeJIHMEHTO-, AHa-, KaTa- 0 MeTare-
HEe3d, cTelleHb MOCTCeAHMeHTALNONHOIO NPeobpa30BaAHHA 0CAA0UHBIX
TOJALL H T. A.
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TeKTOHHUeCKHI PexUM, MpeAcTaBJflouHi codoil «HaadgakTop»
(«cynepdakrop»), onpee sOULIHI Ba)Heiillie 0COGeHHOCTH NpoTe-
Kanus OCaj0YHOTO NPOLEcca, 0KasblBaeT 3HAYHTENLHOE BJAHAHHE Ha
(opmupoBanue u 3Boaounio coctaBa TM accounaumii ocagouHbx
‘TOJIL, HO HE HENoCpPeACTBEHHO, a uepe3 TaKoil reosorudyeckui ax-
TOp, KaK, nanpumep, peased. MMeHHO B BOCCTaHOBJeHHH penbeda,
‘ero xapakrtepe H 3BOJIOLHH — OCHOBHOH MyTh KPYMHBIX NaJjeoTex-
'TOHHYECKAX PEKOHCTPYKILHH 1O TeppHreHHbIM Matepuasam. Iloaro-
MV JaHHBLIH (pakTOp TeppPHreHHOro ceJHMEHTO- H JHTOreHesa IeJe-
c00GpasHo paccMaTpHBaTh B KayecTBe eJHHOIO TEKTOHO-TeOMOp-
doqorudeckora  dakropa. [lo B. C. Jlywery, . A. Kanene,
H. H. Beaepuukony, B. B. JKykosy, B. ®. Kpusonocy, C. I'. Map-
~unnxy, B. E. Hexocy, b. M. Ocoseunkomy u apyrum, jae JoKaJb-
 Hbie TEKTOHHYeCKHe NBHIKEHHS CYUIeCTBeHHO BJHAIOT Ha JAHHAMHKY
~ BOAHBIX TOTOKOB M ONpefensioT ocobeHHocTH cocraBa TMA nakan-
. JIHBAIOULHXCH OCafKOB. JTO BJHAHUE NPOSB/RETCH W B TeX cjaydasx,

KOrjJla BO3HHKAIOUIMe W pa3BHBAIOLLHeCH JOKaJbHBEE TeKTOHHUYECKHE
CTPYKTYPHl HE NOJy4aloT ABHOTO TeOMOP(OJOrHIecKoro BhipaxeHHs,
. HEBEJHPYSACh ACHYAaIHOHHO-aKKyMYJISITHBHBIMH IIPOLECCAMH.
: Buinsinpge TeKTOHO-reoMOp(OJIOrHYecKHX YCJI0BHil YUHTHIBaeTcs
~ JlalleKo He Beerja Npu najieoreorpaduuecKiy U HULIX [OCTPOCHHAX
- mo TM. Hanublii (aktop BO MHOIHX CJIyuYasix — BeChbMa CYIIECTBEH-
| Bas npuunna pasanuuilt B cocraBe TMA ocamouneix oGpasoBaHHil.
[Tpumepom, HATIOCTPHPYIOLIHM CINPABEAJHBOCTh 3TOTO MOJOMKEHHS,
obocnoBanHoro  paHee  GyHAAMEHTAJBLHLIMH  HCCJAELOBAHHAMH
H. M. Ctpaxosa, A. b. Ponosa, B. 1. Kazapunosa, H. B. Jlorsu-
Henko, C. B. Tuxomuposa, Il. Kpeinuna, @. [lertuakona u apyrux
JUTOJIOTOB, ABJSAOTCH, B YacTHOCTH, HHXKHe- H CpPeAHeKaMEHHO-
yroJabHble TeppHreHHble OT/a0KeHHs  KanaGHHCKOro CHHKJIHHOPHS.
Kax nokaszanu H. I1. Kucenes u B. . TsaH, BumoBoii Ha6op TM
TSXKENOH (pakuuu ITHX OTJIOKEHHH BecbMa BhiAepiau (rjaBHbiM
o0pa3oM, HJIBMEHHT, 31HJI0T, NHPOKCEHH H aMdH6OJbI), UTO YKA3bI-
BaeT Ha TOXIECTBEHHOCTh HJH OJH30CTh COCTaBa MOPOJA HCTOUHH-
KOB CHOCa [AJIfi PA3HOBO3PACTHBIX OTJ/IOKEHHMH OCaf0UHOH TOJIIILH.
OnHako KOJHYECTBEHHLIE COOTHOLIEHHST MexAy pasuanyupiMn TM
HCMEITBIBAIOT MO Pa3pedy 3HauuTenbHble KojeGauus. [lo mauusiv
YKa3aHHBIX aBTOPOB, HHMKHHE YacTH BceX cTpaTurpacduyeckux Ioj-
pasieseHHil XapakTepH3YIOTCA TOCNOACTBOM TPYNNbl HeyCTOHYHBBIX
MHHEPAJIOB, @8 B BePXHHX FOPH30HTAX KaXKAOil CBHTHl 3HAYHTEJBHO
VBeJIHYHBAGTCHA CcoOJepXKaHHe YCTOHUMBBIX HJIbMEHHTa M IHPKOHa.
Ity zakonoMepHocts H. 1. Kucener u B. [1. Tau cBA3BIBAWT ¢ Npo-
IecCaMH TEKTOHHYECKOH AKTHBHM3allHH Ha pybexe xpoHOCTpaTHIpa-
(pHYECKMX HHTEDPBAJIOB H C YCHJIEHHOH HHTEHCHBHOCTLIO AeHYyZallH-
OHHO-aKKYMYJISITHBHBIX IPOLECCOB HA HAaYaJbHLIX 3Tanax ¢hOpMHpO-
BaHHUSl KaJ0il CBHTLI, B pe3y/bTaTe 4Yero Mpoueccs MoBepxXHOCTHO-
ro XHMHYeCKOr0 BBIBETPHBAHHA HE YCIeBAT NPOABHUTLCA AOCTATOY-
HO ry0oKO n B 0cajfiox nocrynaet 00JbllIoe KOJHYeCTBO XHMHUECKH
orHocuTenbno neycrofiuneeix TM  (nupokcenos, amdubo/0B, 3MH-
ao0ta).
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Poab Tekrouuku B GOpPMHPOBAHMM ¥ IBOMONNE cocTaBa TMA
0CafIoUHBIX TOJLL OTHIOAB He orpaHHYHBaeTcd crajHeil CeHMeHTo-
reHesa (B monumanun H. M. CrpaxoBa u ap.), a siBJA€TCS BECbMa
CyIllecCTBEHHOl Ha Bcex CTaAHfAX OCAJ0YHOro Ipolecca, BKJWuagy
JJTHTEJILHYIO NOCTCeAHMEHTALHOHHYIO HCTOPHIO cyllecTBoBaHuA TM,

Aunannaupys umerouinecs aaHHble 00 OcoOEHHOCTAX — COCTaBa
TMA 6aH3KHX O BO3pacTy H rJyOuHe 3ajieraHHs OTJOMeHHil, paz-
BHTHIX B Pa3sHYHBIX TEKTOHHYECKHX 30HAX, NpeKje BCEro B CK.Jaj-
YATHX 06JacTxX H YexJe APeBHHX naaT(opm, B 30HaX HHTEHCHBHO-
ro CKaTHs H B [pejesaX OTHOCHTEJNBHO CTAGHJABHBIX IIHT, MOXKIO
noJararb, YTo, XOTH NPOUECCH  NOCTCEAHMEHTALHOHHOTO BHYTPI-
ciaoitnoro pacteopenns ([IBP) TM B toii uan uHoil Mepe nposisas-
I0TCA NIPAaKTHYECKH NOBCEMeCTHO, HanGoJiee HHTEHCHBHO 3TH Npoiiec-
cul, Kak nokasaan A. B. Koneanosuu, A. I'. Koccosckas, H. B. Jlor-
puanenko, B. H. Ieaunos, B. JI. lllyroB u psx Apyrux aBTOPOB, Ha-
6110a10TC B TEKTOHHYECKH HAaHOOJee aKTHBHBIX CK/aA4aTBIX 30-
Hax, B oOcraHoBKe crpecca. CyK1eHHe O BeAylleii poJH Hanpas-
JIEHHOTO, OJHOCTOPOHHEro AaBjieHHsi B onpexeneHun crenenu [IBP
06JIOMOYHOrQ BeIeCTBA CYIIECTBEHHO JOMOJHSET IpeAcTaB/eHHs
[1. Bocysana n @. [lerrnixKona, cOracHO KOTOPBIM OCTCEIHMEH-
TauuoHHas 3pomionua TMA, coxpanenue nam e yHuutoxeHue TM
B ycaosuax [1BP onpeneasiiorcss Jauuib XHMHYECKHMH CBOICTBaMIl
NPHCYTCTBYIOIIHX B OTJIOXKEHHAX NOPOBHIX (JIIOHIO0B, TEMNEPATYPOIl
H 3HavenusMu pH, a rakxe cBoiicrBamu Munepasos [10].

Kaumar

Muorue ucesenoBartesH NPHAAIOT BecbMa GoJblioe 3HAUEHHE
BJHAHHIO KJAHMaTHueckoro ¢paktopa Ha cocraB TMA ocanxos, HO
B. [1. Barypun, ®. INerruaxon, ¥. Teeuxodea u apyrue ykasbiBa-
10T Ha TPYJHOCThL J0Ka3aTe/bCTBA H ONpele/eHHs JeHCTBHTEeNbHOr0
ero 3HaueHuA. Hekoropble aBTOpE, TPH3HABAS  HCKJIOUHTEJILHO
O6oabuIOe BO3/eicTBHe KJHMaTHUeckoro daxtopa B (OpPMHpPOBaHNH
KOHTHHEHTAJbHLIX OTJO0EeHHH, ¢aKTHIeCKH OTPHILAIOT ero BJHAHHE
Ha cocTaB JOHHHIX ocajKoB Mopeli u okeaHoB (H. M. Crpaxos,
B. Il. Bacuawes). [lesi0 He CTOJNBKO B NO3HIHH HCCJIELOBATENS,
CKOJBKO B TOM, Ha 4YeM OHA OCHOBLIBaeTcfi, B Kakoii Mepe mnoj-
TBep:KaaeTcs akTHuecKHM MarepuanoM. Tak, xora B. Il. Bacunn-
eB [2] oTKJMOHSIET TOUKY 3PeHHS O CYUIECTBEHHOM BJHAHHH KJHMAa-
Ta Ha COCTAB TePPHTEHHOH YacTH JOHHBIX OCAJIKOB, (axTHueckue
JaHHble, NPUBeJeHHbIe B ero pafoTe, MOJAHOCTBIO ee MOATBepHKLaloT.

Bausnne kauMartHyeckux yciaoBuii na cocraB TMA, Kak usBect-
HO, NPOSABJAETCA [IABHEIM 00pPa3sOM B TIOBEPXHOCTHOM XHMHUECKOM
BLIBETPHBAHHH OTHOCHTEJILHO HEYCTOHYHBBIX MHHEPaJbHBLIX KOMIIO-
HeHTOB. X0/ MpPOLECCOB NMOBEPXHOCTHOrO BLIBETPHBAHHSA B 3HAUH-
TeJILHO CTeNeHH 3aBHCHT OT GHOJIOTHUYeCKOi (6HOXHMUYCCKOH) nes-
TeJIbHOCTH, BO MHOTOM TaKiKe ONpeesisieMOfi KAHMaTHYECKHMH yc-
JIOBHSIMH.
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OuenuBasi BAMAHHE KJAHMAaTa Ha COCTABR TEPPHIEHHON uacTH
0CajlkoB, HeoOX0JHMO YUHTHIBATh, YTO KJHMATHUECKOEe BO3JeiicTBHE
Ha NOPOJALI HCTOYHHKOB CHOCA Jae B TPONHUECKHX o06JacTax Mo
pasHbIM NPHYHHAM [aJeKo He BCerja JOCTHraeT MNOJHOro 3aBep-
IIEHHS] H NPHUBOLHUT K YHHYTOMEHHI0 BCEX XMMHYECKH OTHOCHTEJBLHO
HEYCTOHUHBLIX MHHEpPaJoB, 3a HCKJIOUCHHEM MHHEPaJoB TIpyMniibl
CBEPXYCTOHUHBBIX (LHPKOH, PYyTHJ, TypManauu i kBapu). Henosnnas
3aBepUIEHHOCTh TPOIECCOB XHMHYECKOro BbIBETPHBaHHS, OCOGEHHO
eCTecTBeHHas JJIsi COBPEMEHHEIX ocal0uHbIX 00pa3oBanuii H B obJa-
CTAX C AKTHBHOH TEKTOHHUECKON JesTeJbHOCTbIO, pacu/JeHeHHBIM
peabeoM M ByJIKaHH3MOM, pasymeeTcs, He JaeT OCHOBaHHN OTpH-
HaTh KJHMaTHYecKoe BO3JeilcTBHe Ha M0POJbI, He YKasbiBaeT Ha
TO, YTO KJIHMAaTHYeCKHii (pakTop BoOOlle He BJIHAET (HJIH BIAHAET B
PAaBHOH Mepe B Pa3/IMUHLIX KAHUMaTHYECKHUX 30HaAX) Ha dopmuposa-
HHe cocTaBa 006/IOMOYHOI YaCTH OTJIOXKEHHI.

Kak BubsBUTL BjusiHHe KJHMaTHYeCKOTO ¢aKTopa Ha COCTaB
TMA wnau nokasath OTCyTCTBHe Takoro BJisiHuS? C 3TOH LeJbIO
ecrecTBeHHo OblJI0 Gbl BbIGpaTh AJs npumepa dopMupoOBaBlllecs B
Pa3IHUHBIX KJHMATHUECKHX YCJAOBHSIX PA3HOBO3PACTHBIE OTJIOXKEHHS
OJIHOTO ceJHMeHTallHOHHOro HacceiiHa, CBA3aHHOTO ¢ OAHHMH H TeMH
e 10 CoCTaBy NOpPOAaMH HCTOYHHKOB CHOCA. DTO NO3BOJHJIO OBl B
3HAYHTEJILHOH Mepe HCKJWUYHTh BO3MOXKHOE BJHAHHE MeTPO(OoH/O0-
BHIX pa3nnumii Ha coctaB TMA conocraBisieMeIX ocagouHbx ofpa-
soBanui. Ilpu sTOM, pasymeercs, xKejareabHo, YTOOEI H JApyrHe
(npex/ie Bcero TeKTOHO-reoMopdoJioruyeckie) ycaoBusi popMitpoBa-
HHA COINOCTaBJSEMBIX OTJ0OMEeHHH OblIH J0CTATOYHO CXOAHBIMH, a
K/HMaTHYeCKHe YCJIOBHA CceHMEHTOreHe3a ONpe/ledsiHCh N0 KOM-
IJICKCY MHHepalorHyecKHx (ayTHreHHble H TJIHHHCTBIE MHHEpaJbi),
reOXHMHYECKHX, NMaJIeOHTOJ0THYeCKHX H JPYTHX JNAHHBIX, HE3aBHCH-
Mbix or gaHHeix no TMA. Takoii moaxoj MO3BOJMHA Obl BLIAEJTHTh
BJIHAHHE KJIMMaTHueckoro (pakropa Ha COCTAaB TEPPHIEHHHIX KOM-
NOHEHTOB, TAK CKa3aTb, B YHCTOM BHJe H BlojgHe 060CHOBaHHO pe-
IIHTh BONPOC O CYyIIECTBEHHOM HJH HECYULeCTBEHHOM KJIHMaTHYe-
CKOM Bo3aeiicTBHH Ha coctaB TMA.

B. Il. Bacuaben [2], ogHako, onepupysi J1aHHEIMH O OJH3KHX 110
BO3pacTy COBPeMEHHBIM OTJIOMEHHAM pasHBIX KJIHMaTHYECKHX 30H,
BLIHYX/CH CONOCTaBAATL MeXAY coOoil oTi0xKenus, hopMHpoOBatne
KOTOPHIX CBSI3aHO C Pas3J/JHUHBIMH HCTOYHHKaMH cHoca. Takoe co-
nocrapJjeHHe NPH cOOJMIOAEHHH ONpeieseHHbIX YC/JAOBHI BIOJHE BO3-
MOxHO ¥ npaBoMepHo. B. Il Bacusbes, uccrnenosasuiyii Julllh BeCh-
Ma GJH3KHE MO IVIOTHOCTH JIETKHE TeppHreHHble MHHepaJbl H one-
PHPYIOUIHH  3HAUCHUSIMH  KBApL-NOJEBOIINATOBOrO  OTHOIIEHHSA
(KI1O), nopuepkusaer, uro B nofo6GHLIX CJAydasgx HEOOXOAHMO HC-
N0Jb30BAaTh NPH MHHEPAJOTHYECKHX CONOCTABJEHHAX He HEnocpeil-
crBerno KIIO, a creneHb ero uaMeHeHusi B JOHHBIX MOPCKHX 0Ca/l-
Kax M0 CpaBHEHHIO C KOPEHHBIMH IOPOJAAaMH TNHTAIOUIHX [POBHH-
uuit [2], . e. ¢ TeMH mNoOpPoAaMH, MaTepHAJ] KOTOPHIX FABHJCH HC-
XOAHBIM TIpH (OPMHPOBAHHH CONOCTABJIAEMBIX OTJOXKeHHH. K co-
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xazneuuwo, B. Il. BacnibeBy He yjajioch B MoJHOI Mepe peajinso-
BaTh 3TOT 3QPeKTHBHBI MeTOAHYECKHH NoAX0/l.

OO6BeKTHBHOE H 0GOCHOBAHHOE pelIeHHe BONpOcd O POJaH KJH-
MaTHYyeckoro (akropa B QopmupoBanun TMA un B Koem cuayuae
He MOJCeT OCYWecT8AATLCA Ge30THOCUTeAbHO K UCXOOHOMY COCTABY
nopod uCTo4HuKo8 cHoca Ge3 COOTBETCTBYIOILErO yueTa NeTpodoH-
nosbix aauueix. I[osromy npusoaumsie B. I1. BacuibesbiM B Kave-
CTBe aprymMeHTa JaHHBe O HaJHYHH KBaplLEBHIX IIECKOB B 30HE Je-
jgosoro ceauMenTorenesa (no k. KemnGenay, L. Kaapky u ap.)
H O LIHPOKOM pAaclpocTPaHeHHH M IpeobGiajaHHH XMMHYECKH Heyc-
TOHYHBBIX TEPPHIEHHBIX KOMIIOHEHTOB B HEKOTOPHIX OTJIOMKEHHSX
tponuyeckux oGsacreil (no I1. Kpeiuuny u ap.) oTHIOAb He A8AA-
10TCSL QOCTATOUHBIM APeYMEHTOM OAf OTPUKAHUA 3HAYUTEALHOU pPO-
AU KAumarudeckoeo ¢pakropa e ¢opmuposanun TM accoyuayud,
NOCKOJIbKY HCXOJHBII MaTepHas AJs 3THX OTJOMKeHHI OblI cyliect-
BEeHHO Pa3JHYHBIM. [IpH OJHTOMHKTOBOM H MOHOMHHEPAJLHO-KBAp-
LeBOM COCTaBe HMCXOAHBIX NOPOJ HCTOUHHKOB cHoca 3penocts TMA
Jerkod (pakumHu 0cagkoB OyAeT HCKJIIUHTEJIbHO BLICOKOH H IIpH
OTCYTCTBHH HHTEHCHBHOIO H TIJyB6OKOro KJIMMAaTHYECKOrO BO3Jei-
CTBHfl Ha 3TH TMOPOABI NPH JeLOBOM THIEe ceAnMeHTorenesa. Ilpu
BecbMa «He3peJoM» HCXOJHOM COCTaBe NOpOJ HCTOYHHKOB CHOCA
Aaxe BecbMa HHTEHCHBHOe KJIHMaTHYeCKOe BO3/JelicTBHe Ha 3TH MO-
POALI He cpa3y H He BCerJa NPHBOJAHT K MOJHOMY YHHUTOXKECHHFO
BCeX XHMHYECKH HEyCTOHYHBHIX KOMIIOHEHTOB (3TOMY YHHUTOXe-
HHIO, KaK H3BECTHO, MOTYT MPEnsiTCTBOBAThH M MPOLECCH aKTHBHOTO
TeKkToreHesa). B pesyabrate storo 3pesocts TMA otnoxenuii Tpo-
NHYECKOIl 30HBI B TeX WJH HHBIX CJAy4asiX MOKeT ObITb 3HAYHTEJb-
HO MeHbIuel, yeM 3pesnoctb TMA oT/oxeHnit 30Hbl Je0BOr0O CeIH-
MeHToreHesa. OfHako A7 OLIEHKH POJIH KJAHMaTHUecKoro dakropa
IPH Pa3JHYHOM MCXOJHOM COCTaBe MOPOJ HCTOUYHHKOB cHoca afico-
AIOTHble BeJHYHHHL JIOOBX nokasareneii spenocts TMA (B uwactHo-
CTH, KBapI[-N0JIeBOIINATOBOEe OTHOIIEHHe) caMH 10 cefe He HMeIOT
CYLIeCTBEHHOTO 3HAYeHHS, He ABIAAACh 3(P(eKTHBHBIMH NMOKasaTeas-
MH. JIHIIb OlleHKa H CONOCTaBJICHHE CTeneHu WUSMEHEHUs 3PesIOCTH
KOMIIOHEHTCB B OTJIOXKCHHAX, MO CPABEHEHUIO € UCXOOHLIMU NOpO-
damu, MOTYT JaThb BIOJHE OOOCHOBAHHBIA OTBET HA HHTEPECYIOUIHI
Hac BOTpOC.

B kauecrBe 0JHOrO H3 BO3MOMKHBIX lOKasarteJeil PoJIH KJIHMaTH-
yeckoro ¢akropa B popMupoBanui coctaBa TMA otioxenuit ecre-
CTBEHHO HCIOJB30BATh OTHOLICHHE BEJHUHHBI KBApPI-MOJEBOUINATO-
Boro ornowrenusa ocagka (KI1O,) k Benuumne KBapu-NoJeBoUINaTo-
BOIO OTHOIMIEHHS MCXOAHBIX A 3TOT0 OCafKa KODEHHBIX TMOPOJA wWe-
TOUHHKOB CHOca, T. e. nerpodonga (KI1Oy.).

C yueroM muanoxenHoro, o6patuMcs K anaiusy (akTHYECKHX
NaHHBIX, COAepiKaluxcsad B paGore B. I1. Bacuibena [2].

INpusenennsie B. I1. BacuabeBbiM JauHbie 06 OTJIOKCHHAX B Ce-
Bepo-3ananHoil yactH UepHoro Mopsi H O NOPOAAX HCTOUHHKOB CHO-
Ca He MoKasaTe/JbHH H HE MOTYT OJHO3HAYHO HHTEPNPETHPOBATHCS.
Jlerkasi paxkuus nopoJ HCTOYHHKOB CHOCA ISl 3THX OTJIOXKEHHIT,
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TaGbanua 8

[Mokasatean 3pesocTH aNeBPHTOROH (PAKLHE COBPEMEHHBIX OTJOKEHHH
beacro Mopsi M HCXOAHBIX NOPOA HCTOYHHKOB CHOCA (BHYHCAEHO NO AaHHBIM
B. 1. Bacuanesa)

Mopo 1w, ocankn Kno KO, /KNO

Kaiino3ofickiie necyHo-rARNHCTHE OTJOKeHNA nobe- 11 -

pexiba Beaoro mops 05—22
CoBpemennble ocajkn weasa Beaoro mops 1,2 11

0,5—2,9
CobpeMenHbe 0CajKH TAAKell H MeAKoBOAHOTO Ge- 11 1.0
perosoro ckaona Benoro mops 0,4—3,6

MMpuMeuanue B uucaurTese ykazaubl cpefiHHe AaHAble, B 3HaMeHarteJe — lpeie-
abl koneGanui. Kosddunnent K10 /KIIO, paccunTan Ha OCHOBe CPCAHHX AaHHbIX.

Kak ykaswmiBaer B. II. BacuibeB, COCTOHT NpenMyliecTBeHHO H3
KBapua. B cBf3W ¢ TakHM COCTABOM HCXOAHBIX TOPOJA BeCbMa BbI-
cokie zHauenus KIIO nas coBpeMeHHBIX OTJIOXKEHHH peruoHa eite
He MOTYT CBM/ETe/bCTBOBATH O CYIIECTBEHHOM BO3AEiCTBHH COBpe-
MEHHOro KJuMata Ha 3TH nopogsl. OAHAKO 3TH GaKTH HHKOHM 00-
pasoM He SBJSIOTCS OCHOBAHHEM OTPHIATL 3HAYHMOCTh TAKOTO
BO3/ie[ICTBHS.

DoJsee nokasareiibiibl  JlaHHBIE O COBPEMEHHLIX OTJOMKEHHAX
weabpa Kyou n Besoro mops, nockoasky KITO aas mcxoanbix no-
POJ HCTOUYHHKOB CHOCAa B 3THX paifioHaX He CTOJb BeJHKO H [103BO-
JisieT BHIABHTh KJIHMAaTHYCCKOE BO3jeficTBHe Ha 3TH nopoaul. Kpome
TOr0, 3TH O6JACTH OTHOCATCA K PasHbiM KJHMAaTHYCCKHM 30HaM C
CYILECTBEHHO PasJHYHBIMH KJHMATHYCCKHMH YCJOBHUSIMH CeAHMEeH-
TOreHe3a, 4TO TaKMKe CINOCOGCTBYET YCTAHOBJEHHIO BJHSHHA KJH-
MatHdeckoro ¢akrcpa Ha cocraB TMA.

Kaxk BHAHO H3 AaHHLIX, NpHBeAeHHLIX B Taba. 8 m 9, BO Bcex
OTJIOXKEHHAX (HCK/IOUeHHe — wieb(OoBbie oTaoXKeHua 3an. [yaua-
akabutec) snauenue KI1Q, ana tieangonsix orioxkennit Ky6ol npe-
BOCXOAHT (B nojasasiomiem GoJbLUIHHCTBE 0T 5 jpo 174 pas) naxe
MakcnMmagabHule 3naueHus KITO, mcxoaHbx nopoia, B TO BpeMs Kak
Aas orJoKeHHii Besoro mMopst M HCXOAHBIX AJS HHX TOPOA HCTOU-
nukos cnoca snavenns KIO (KIMO, u KIIO,;) npaxruueckn e
oranuatores (ornouedne KI10,/KITO,, paccunranHoe Ha ocHoBbe
cpegnux 3HaueHuil KI1O, gns GeloMOpPCKHX OTJIOXKEHHH paBHO M.t
BechMa GJIH3KO K eIHHHLE).

OTH JaHHBIC CBHAETEJLCTBYIOT O CYLIECTBEHHOM Pa3JIHUHH CTe-
HEeHH KJAHMAaTHYCCKOr0 BO3JACICTBHSI Ha MOPOJbl MCTOYHHKOB CHOCA
M O BJAHSIHHM 3TOro sosfpeiicrsua Ha coctaB TMA gopmupylomunxca
B 3THX paiioHax OT/10XKeHHil (BecbMa 3HAYHTEJbHO BO3JIEHCTBHE
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Tab6aunya 9

Moka3aTenu 3penocTH AJNeBPHTOROH (pPaKUHH COBPEMEHHBIX OTJOXKEHHI
KyOMHCKOTO weab)a u HCXOAHBIX KOPEHHBIX TOPOL HCTOUHHKOB CHOCA
(sbiuncaeno no naunsim B. T, Bacuanesa)

KMo Kro, .
ﬂopo;uq, OCaax Kn oMaKC h‘[]0‘.'[) KI'IOO' Maxc- e
m, Mal"""'"“:)n, MaKe

Kopennsie nopojs Bocrounoit Ky6ul 0,50 — — —_
CoBpemennsie oThoxenna Bocrounoi 84,0 4,19 | 1168,0 8.4
Ky6n (nasx ¥ nogsojumii GeperoBoit
CKJIOH)
CoBpemenHbie  OTJOMEHHs  lledbpa 16,8 2,90 83,6 58
3an. I'yakaunasGo
Kopeunnsie mopoasl Llenrpansioin KyGh 0,50 — — —
CospeMennble oTJoxeHust Llentpads- 87,0 8,30 174,0 16,6

noit Ky6u (nasx u nmoABojHHIT Gepe-
roBoil CKJIOH)

CoBpeMmeHHBIE  OTJOXKEHHA  esbda 7.7 4,91 35,4 9.8
3aj. Arna-Mapus

Kopeunbie nopoas 3anan#oi Kyowt 7,0 - —
CoBpeMenHble OTJOXKeHHs 3anajuoii | 120,2 11,12 17,2 1,6
Ky6u (nasx # nogBojHbit GeperoBoii

CKJIOH)

CoBpeMeHHble  OTJIOKEeHHA  LIeabda 11,2 7,36 1,6 1,05
3a1. ['yanaakaGuGec

CoBpeMeHHBIE  OTJOXKeHHs  wedbda | 2445 36,05 34,9 51
3an. BaraGano

Kopenubie nopoasl octposa [ThHoc 16,0 — — —
CoBpemennble oTaoxenuss octposa ITu- | 248,0 124,75 15,6 78
HoC (MasiX H NOJBOAHBIL GeperoBoil

CKJIOH)

kaumata Ha KyGe u BecbMa HesHaumrtenbHo B Gacceiine Begsoro
Mops).

AHa/nu3HPYs 3TH JaHHBe, HEOGXOAHMO OTMETHTh, KPOME TOro,
4YTO MPaKTHYeCKH mnoJHoe coBnajgenue 3uauenuii KI1O B coBpemen-
HEIX OTJOXKeHHAX Desoro Mops M B HCXOAHBIX AJsl HHX MOpoaax
nerouHHKOB cHoca (KITOo, p/KIIOg, p=1,0—1,1) ykaswiBaer He
TOJBKO Ha HeaHauyHTe/JbHOe KJIHMaTHYECKOe BO3JelCTBHE HA MOPOILI
HCTOUHHKOB CHOCAa 3TOro pafioHa, HO H Ha OTCYTCTBHe aGpasHBHOrO
HCTHPAHHSA TNOJIeBHIX LINATOB NpPH HX TpaHCOOpTHPoBKe. JIHIIL Mo
He60JbOMY TpeBHILIEHHI0 MakcHMaabHbIX 3Hauenud KI1O0, nan
KITOg (cM. Ta6Ja. 8) MOXHO mosaraTh, 4TO NPH GOPMHPOBAHHH pac-
CMaTPHBAaeMbIX OTJIONKEHHH IoJieBHle IINATHl paspylianHch B pe-
3yJabTaTe KJHMAaTHYecKoro, (H3MKO-MexaHHYeCKoro (B YacCTHOCTH,
abpasuBHOro) J160 COBMECTHO TOrO H JIPYTOTO BO3AEHCTBHI.
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Jlunamuka cpejibl TPAHCNOPTHPOBKH H HAKOMJIEHHH
00JIOMOYHOr0 BellecTBa

HefictBue pannoro ¢axropa, ero Bausinue na cocraB TMA na-
KalIHBAIOUIHXCA OTJOXKEHHH MNPOSBAACTCHA rJaBHBIM 00paszoMm B
OBYX OCHOBHBIX acnektax: 1) paspyuieHun aGpa3HBHO HEyCTOIluH-
BbIX MHHEpAaJoB, 2) THAPOA3POAHHAMHYECKOH MHHEpPaJIOTHYEeCKOi
avddepeHHauun 06JJOMOYHOTO BellecTBA. 3HAYHMOCTH NMEpPBOro B
TePPHreHHOH MHHepPaJOrHH HepeiKko MepeoLeHHBAEeT s, BTOPOro —
HegooleHnBaerca. PaccMOTPUM B AaaHM OLCHKY Pe3y/bTaTOB KaXK-
Jore U3 3THX aBjeHHii. OroBopuMcs mpH TOM, UTO pedb NOHAET O
TM rpanyaomMerpHueckKHX Ppakuuil NpenMyUlecTBeHHO NecUYaHoro u
aJeBPHTOBOTO pasMmepa.

1. Paspywerue abpa3usHo HeycTolvugbly MuHeparos. 3HAUH-
MOCTBb JaHHOTO siBJeHHA NpH ¢opmupoBauus TMA ocaikos oGuaHO
He oueHb BesHka. OfHako GoOJbllOe 3HAUECHHE HMEIOT 30HBI C BeCh-
Ma aKTHBHOH AMHAMHKOH H JAPYTHMH OJAroNpHATHEIMH JJs NPOSB-
JIeHHS 3THX IIPOLLECCOB YCJOBHSIMH — NPEK/E BCEro 30HBI 30JI0BOTO
ocaKOHAaKONJIeHHs, npHGOiiHble 30HBI M pPyCJa TOPHBLIX pek. Bipo-
4YeM, H JJIS OTMEYeHHDLIX YCJIOBHIl, B YaCTHOCTH mpH (GopMHPOBaHHH
aNJII0OBHA TOPHBIX PeK, BJAHAHHE TPaHCMIOPTHPOBKH Ha JApobJienue H
HCTHpPaHHe OGJIOMOYHBIX 3€peH, OCOOeHHO 3epeH MecyaHo-ajeBpH-
TOBOTO pasmepa, HepeJKO mepeolleHHBaeTcs.

Tak, no JI. B. Pyxuny, paspyuwenue MaJoycroiiuuBeix 06J0MO0U-
HBIX YacTHI, BO BpeMs NepeHoca FOPHBIMH PeKaMH BEHI3LIBACT OBICT-
poe H3MEeHEeHHe MHHEPaJOrHYecKoro COCTaBa JOHHBIX OTJOMKEHHIT.
ITH H3MEHEHHS NPOHCXOJAT YacTO HA PACCTOSHUH BCET0 HECKO/b-
KHX JIecATKOB KujaomerpoB. B moarBepxaenue storo JI. B. Pyxuu
CTPOHT AHarpammy (puc. 4).

B AeficTBUTebHOCTH HET OCHOBAHHMII MoJarath, 4T0 Ha MPOTHNE-
HHH HECKOJbKHX JeCATKOB KHJOMETPOB B Ipollecce NepeHoca pekoi
06JIOMOYHOTO MaTepuaja paspyumamrcs npuMepno 4/5 maccnl T4-
KeJIblX MHHEpanoB TecdaHOl Qpakiud TOro HJAM HHOTO pasMepa
B stoM oTHouleHHH BecbMa MOKa3aTeJbHO, 4TO HA NPOTHIKEHHH
npumepto 100 kM ropHOi uyacTH peKH, NpeALIecTBYIOULHX CTOJb
«paspymurensHeiM», 1o JI. B. Pyxuny, HeCKOJIbKHM HeCRATKAM KH-
JIOMETPOB, COJep:KaHHe THAXKeJbIX MHHEPAJOB B aJulioBuu p. JlaGwn
He TOJIbKO He yMEHBIIAeTcsl, HO H [OCJe/loBaTesNbHO (XOTd H He
HamHoro) Bospacraet. Ilpeanonaraemoe JI. B. Pyxuunim Maccosoe
«paspyllleHHe» OrPOMHBIX KOJHUYECTB TSKEJBX MuHepanos p. Jla-
Goil, cyas Mo npHBeAeHHOMY 3THM aBTOPOM PHCYHKY, BOCIpOH3Be-

6
[opH. T
Puc. 4. H3meHenue cojepKaHHA TH- 2 i s
HeJIBIX MHHEpanoB Bo ¢pakunn 040— g 1 L 1
0,37 wmm B ammosuu (mo JI. B. Py- 100 200 300 km
XHHY) —~<—— TeyeHue pekn
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JIeHHOMY Ha pHC. 4, TPOHCXOJHT YK€ He B IOpPHOIi, a B PaBHHHHOM
YACTH PEKH, TaM, Ile Pe3KO CHHKAKTCA CKOPOCTh H COOTBETCTBEHHO
Hecylas cnocoGHocTh pycaoBoro noroka. [To JI. B. Pyxuny, umen-
HO 3JleCh, HA BecbMa HeGOJBIIOM PAacCTOAHHH B HECKOJbKO JAeCATKOB
KHJIOMETPOR, B VCJOBHSIX PE3KOFO YMEHbIIEHHA CKOPOCTH PeYHOTo
MOTOKAa M0YeMy-TO MPOHCXOAHT YHHYTOXKeHHe 3NHJA0Ta H APYTHX
TM 1sixkenoit ppakuun pasmepa 0,40—0,37 MM, X0Tsi Ha 3HAYHTEN b-
HO 6oJbllleM PAacCTOSHHH B YCJAOBHSIX 3HAUYHTeNbHO OoJibllieH CKO-
pOCTH PEYHOrO MNOTOKAa B COOCTBEHHO TOPHOH 4YacTH PeKH Takoe
yHHUTOXKEeHHe He ¢uKcHpyercs. Ilonnas nenpaBaonodo6HOCTE 3a-
kaouenua JI. B. Pyxuna cosepuienHo oueBHaHa. CTOJNb Ke oue-
BHIHA M JefiCTBHTe/NbHAS INPHUHHA, OGBACHAIOLIAS  NOJYYeHHbe
JI. B. PyxunpiM nannpie. OHa COCTOHT, eCTECTBEHHO, B TOM, YTO IPH
BbIXOJZe Ha pPAaBHHHY CYIUIECTBEHHO CHHXKAeTCd CKOPOCTh pPeunoro
MOTOKAa H OH YK€ He B COCTOSIHHH TPAHCIOPTHPOBATH aHAVKTE I bHER
KOJIHYeCTBa OTHOCHTE/JbHO KPYNHBIX 3epeH THAMKeNbiX MHHepaJoB H
B TPAHCIOPTHPYEMOM H HAKanJIHBaeMOM HHXKe Mo TeueHHw 06.10-
MOYHOM MaTepHaJje COOTBETCTBYIOLLEr0 rpaHyJspHOTO cOCTaBa Cy-
LIECTBEHHO BO3DACTAET OTHOCHTEBLHOC COJepKAHHE JEeTKHX MHHEe-
panos.

Ienernyeckas mnepeHHTepnperanus HaGJIOJCHHHA, TPAaKTyeMhIX
KaK peayasTaT GeicTporo dusmyeckoro uamesavuenns TM, Bo3MOK-
Ha H HeoOXOLHMa H BO MHOPHX APYrux caydasx. Tak, nanpumep,
C. B. Koaecos, Bospaxas H. M. Ocrpomenckomy u I'. A. ®oura-
HOBY, YKa3blBaeT Ha TO, YTO B ONHCLIBAEMOM 3THMH aBTOPaMH CJy-
yae TMPOMCXOAHT He H3MeJbYeHHe KYCKOB KACCHTePHTa pa3MepoM
10 MM mo wacruy pasmepom 0,5 MM Ha paccrosHuHd 1,2 KM, a nmeer
MECTO BBIHOC TolbKo Meakux (=<<0,5 mm) dpakuuii, Torjga kax 4a-
cTuel =>1 MM H Tem GoJee yacTHubl 5—10 MM npakTHYecKH He-
NOABHIKHHI.

B npouecce (pH3HKO-MEeXaHHYECKOr0 pa3pylleHHs OGJOMOUYHBIX
YaCTHI, NPH HX TPAHCNOPTHPOBKe BOJAHBIM (PYCJOBBIM, MPHOOHHHIM
H ZD.) HJIH BETPORKLIM TMOTOKOM OCHOBHOE 3HAYEHHE MMEIT CKOPOCTb
JIBHIKEHHSI YacTHL, MX PasMepsl H IJIOTHOCTb, BA3KOCTb Cpejnl, B
KOTOPO#f NMPOHCXOJUT COYJapeHHe YACTHI, YHCJIO COyLapCHHIl Kax-
J10i1 4acTHILEl B €IHHHILY BpeMeHH, obllee UHCJI0 BO3MOMKHBIX COYLa-
peHHil KaxKA0H YacTHUbl C MOMEHTAa BOBJICUEHHS €e B MHIPallHi0 H
A0 OKOHYATENbHOH (UKcalUui B ocajke (HJAH CPeJHAA JJIHTEJb-
HOCTh BO3MOMKHOIO mpeObIBaHMA KaxKA0H YaCTHIB Ha MYTAX TPaHC-
MOPTHPOBKH), XapaKTep NOBEPXHOCTH, O KOTOPYIO TPOHCXOAHT yaaD,
U (PH3MKO-MCXaHHYeCKHEe CBOHCTBA YacTHI. B yCJ0OBHSIX PaBHHHHBIX
peK, XapaKTePH3YIOLIHXCH CPaBHUTEJILHO HeGOJLIIHMH CKOPOCTAMH
Tevenus, paspyumenne TM npoucxoanT KpaiiHe MeAJeHHO H B OueHb
neGobLION CTEeNeHH H, TAKHM 00pa3oM, He OKasblBaeT CKOJbKO-HH-
GyAb cyuiecTBeHHoro BiausiHua Ha coctaB TMA ¢opmupyromuxes
oTyioKeHHiH. B Hemasoi crenenn 310 06yc/0BJEHO, MO-BHAHMOMY, H
TeM, 4TO AHO M Oepera PaBHHHHLIX PEK OOBIYHO CJOMEHbI PHIXJAbIMH,
HEPeNKO CyLECTBEHHO TIJIHHHCTBIMH OTJIOMXEHHAMH. AHajoruunas
kapruna nabaofaercsi 1 B npefieslax npHOpeRHO-MOPCKHX 30H C He-
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BBICOKHMH CKOPOCTAMH NPHOOIIHOrO NOTOKA M PHIXJLIM OCAZ0MHBIM
THOOM TOPOA HJH OCaJKOB, CJaralollHx Gepera W BLICTHJAMOUIHX
[HO, 0COGEHHO Yy OTMeJbiX aKKyMmyJasiTuBHbix GeperoB. M nmumb B
FODHBIX peKax H NPHOPEeKHO-MOPCKHX 301HaX € BBICOKHMH CKOpO-
CTAMHU TNepeMeuleHus 00JOMOUYHOTO MaTepHaja H 3a4yactylo Kper-
KHMH KPHCTAJIMYECKHMH [OPOJaMH JAHAa H GeperoBHIX YCTYIOB, a
TAK}KE B YCJOBHAX 30J0BOI TPAHCMOPTHPOBKH H OCA/IKOHAKOMJIEHHS
MOJKHO OXKHIATE CyllecTBeHHH 3(peKT pa3pyilueHHs 06JOMOYHBIX
3epeH, o6aafalonuX OTHOCHTENbBHO HH3KOH VCTOHYHBOCTELIO M0 OTHO-
LIEHHIO K TnponeccaM apo6Jenns u uctupanus. Onnako u A48 3TUX
VCJIOBHIl, KaK MOKa3LBaer, B YACTHOCTH, PACCMOTDPEHHLIH BBILIE MTPH-
Mep asmoBHs p. Jla6wl, 310T 3dderT ne croab sHAUHTEJICH, Kak
Hepenko noJaralor. K TakHM HIH GJIH3KHM BBIBOZaM 1O AaHHOMY
Bollpocy, Ha OCHOBe (haKTHUYECKHX (B TOM YHC/E 3KCMEePHMEHTaJb-
HbIX) JaHHBIX, panee mpuuttu Il. TI. Aeaycun, T. Ban Amuzen,
JI. Beptya, II. dQyraac, E. H. Epemenko, A. I'. Koccosckas, @. Kio-
Hen, A. A. Jlazapeuko, H. B. Jlorsunenko, M. C. MuxaiinoBckas,
®. IMerruaxon, X. ITopree, P. Paccea, M. A. Parees, A. B. Po-
uos, M. U. Cononkora, H. M. Crpaxos, P. ®uopec u ap.

[To ony6aukosanusiM B 1960 r. skcnepHMeHTaIbHBIM AaHHBIM
®. KrooneHa, HCNoJb30BaBLIeTO B KauecTBe abGpagHpyeMoro Mare-
praia KBapi H MOJeEBLIe MINATH, MexaHHuecKas aGpasus NecuaHbix
3epeH peuHLIM TOTOKOM HE BJHSET HAa MHHepajbHblii coctaB TMA,
OH4 NPHBOAHT JIHIID K HEKOTOPOMY OKAaTHIBAHHIO («3aKpyrieHuio
yraoB») 3eped. B npuGoiinoii 3oue aGpasuouHbl 3¢deKT Gogee
3HAUHTEJeH, YTO NOATBepPKAAIT MOKAa HEeMHOrOUHC/EHHBIE TPHPOTI-
Hule Habmogennsa (M. Apamaxn, T. Cyasyku u ap.). Ilo nanumm
KMTailcKHX aBTOPOB, H3y4aBLIHX 00JOMOYHLIE MHHEpaJkl COBPEMEH-
HBIX OcajikoB wesabia Bocrouno-Kuralickoro mMops, COOTHOLIEHHS
F/Q=2 B 3THX OTJOXKEHHAX XapaKTepH3yIOT YMEPEHHO HH3KYIO
3HepreTHUeCKy cpely OwlcTporo ocajkoHakonnerus. B Somee Bo-
COKO3HEpreTHYeCKOH o0cTaHOBKe 06JOMOYHbIe TOJIeBble HINaTH Ya-
CTHYHO NMOJBEPralTcA pa3pylLIeHHI0, B CBA2H ¢ UeM OCaJKH BLICOKO-
IHEPreTHYecKOi Cpe/il XapaKTepH3YITCA HH3KHMH 3HAUCHHAMH OT-
nowenus F/Q=C0,9. Eme Gosee 3nauHTeIbHa HHTEHCHBHOCTb 30J10-
Boil aGpa3un. [Ipu 3TOM ¢ yMeHblIeHHeM pa3MepoB 3epeH 3ddek-
THBHOCTH TPOLECCOB JApOGJeHHs M HCTHPAHHS  CYHIECTBCHHO
CHHXKaeTcs. DTH JaHHbe TNOATBEPKAAOTCA Pe3yaAbTaTaMU MHOTHX
JAPYIHX SKCOEPUMEHTAJbHBIX HCCIACIOBAHHI M NPHPOAHLIX HabJI0/e-
HHH, XOTS OHHM He Bcerja OXHO3HAYHBLI (B HacTHOCTH, B CBSI3H C CY-
LIECTBEHHBIMH PAa3JIHYHAMH B YCJAOBHSAX NPOBEJCHHS SKCIEPHMEHTOB
H COOTBeTCTBEHHO HEOJHHAKOBOH CTeNeHblo NMPHOJHMKEHHS MOLENH
K peaJIbHBIM TNMPHPOJAHBIM YCJIOBUSM TPaHCIOPTHPOBKH 00JOMOUYHO-
ro BellecTBa).

M Bce ke, HeCMOTPS HA MHOTOUHCJEHHOCTbH H YGeAHTEIBHOCTB
CcoOpaHHLIX MHOTHMH reojioraMu (paKTOB, yKa3biBalOIIHX Ha He3Ha-
uYHTeNIbHOE B OOJIBIIMHCTBE ciaydaeB abpaaupylollee BJIHAHHE JaJib-
HOCTH TPAHCNOPTHPOBKH 0GJOMOYHOrO MaTepHasta Ha ero cocras,
BCe elle NPOAOJNMKAIOT NMOABIATLCA BBICKA3BIBAHHS HHOrO XapakTe-
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pa. TH BBHICKA3LIBAHHA, OAHAKO, HE TIOAKPENJAITCA JIOKA3aTe h-
CTBAMH M ONpOBepralorcs cobpaHHBIM — MaTepHaJjJoM IO COCTaBYy
TMA ocajfiounblX TOJIL, Npex/je Bcero cOBPeMEHHBIX H MOJOIBIX
HCKOTAeMBIX, AJI8 KOTOpHIX onpejaesenHe (GakTopoB H ycaoBuii ¢op-
MHpoBanus Hanbosiee OUeBHIHO.

Tax, nanpumep, H. C. Oknoa [8] yrBep:kaaer, uto «c yaane-
HHem oOT oOJjacTell cHOca HeycTOHUYMBBHIE NPH IlepeHOCe Pa3HOCTH
MUIHEPAJIOB HCTHPAIOTCA H HCUE3dlOT, H B LUEHTpalbHBIX uactax Gac-
ceiiHOB 06pasyloTcst 3pedble acCOUMAallHH  MHHEPaJoB, COCTOsLLHE
MOUTH HCKJAOUMTENbHO N3 YCTOHYHBBIX NPH Nepenoce  pasHocreil
(LHPKOH, pyTHJA H Ap.)». K comaJieHHio, oHa He NPHBOAHT KOHKpPeET-
Hble npuMepnl GacceliHoB, B WEHTPaJbHBIX dacTax Kortopeix TMA
cocrosisia Obl NMOYTH HCKJIOUYHTEJbHO (HJIH XOTH OBl B 3HAUHTEJbHOIH
Mepe) H3 ILHPKOHA W PyTHAa. XOPOWIO, OAHAKO, H3BECTHL NpHMe-
pbl, korga TMA orioxenuii HeHTpaabHLIX yacTeil 6acceiiHoB B 3Ha-
UHTEJbHOIl Mepe WJIH [OJHOCTHIO NpejcTaBjena MuHepagaamu, abpa-
3HBHO HE€ CTOJb YCTOHYHMBHIMH, HO GoJjiee JIerKo TPaHCMOPTHPYeMbLI-
MH (aMdubonnl, NHPOKCEHBI, 3NKAOT, GHOTHT M AP.), TOTAA Kak B
KpaeBblX, nepudepuuecknx yacrax GacceiiHoB B cocraBe TMA cy-
IICCTBEHHO TOBHIIIACTCS COJAEPKAHHE MeHee TpaHcnoprabeabHbix
MHHepaJoB (LUPKOH, PYTHJ, MarHeTHT, rpanatel ¥ Ap.). OcobernHo
IIHPOKO H3BECTHBH H HAJEKHO YCTaHABJMBATCH NOAOOHBIE Npi-
Mephl /Jifl COBpPEMEHHbIX OcalounblXx GacceHHOB, B 4acTHOCTH AJs
AszoBckoro, Uepnoro, Benoro, flnonckoro, Oxorckoro, Uykorckoro
u JApyrux Mopeii, Bcero 3amaixoro nobepexbs ATJaHTHYECKOro
okeaHa M ero meJsabpoBoix u Gosee ray0OKOBOAHHEIX uacTeil W Ap.
Kak cuumraer H. H. Jlanuna u ap., MHHepassl C BHICOKOH IJOT-
HOCTBIO OCAMJAI0TCsl B NPHUOPEKHON 30He, GJHMKE K HCTOUHUKAM
cHOca, W KaK OBl OKOHTYpHBAIOT GepPeroByio JIHHHIO MaTepHka H OCT-
poBoB. D1y e 3akoHoMepuocTb ycraHosuan A. M. Koporkuii,
M. A. MuxaiiioB H Ap. AJs COBPEMEHHBIX OTJ/IOKeHHH 03. XaHKa.
[To naHHBLIM 3THX aBTOPOB, B OCajKax IJIsXKeH H JHTOpAJH HaKal-
NUBAOTCA LUDPKOH U WILMEHHT, 4 B COGCTBEHHO AOHHBIX OTJOMKEHH-
AX NOJY4aloT IIHPOKOE pacnpocTpaHeHHe poroBasi oGMaHka H
3MUOT.

[TonbiTKy BO3pOAMTL NpeACTaBJEHHS O BeCbMa 3HAUYHTENLHOI,
BeAyHiel poan npoueccoB a0pa3HBHOrO HCTHPaHHST MHHEPAJOB B
hopmuposauuu cocraa TMA npeanpunsa B psije pabor B.II. Ba-
CU/LEB, foJarawouuii, 4To TpaHCNOPTHPOBKA 0O0JOMOYHOTO Mare-
pHa/ja MPUBOAHT YacTo K TEM e pe3yJbTaTaM, YTO H XHMHUeCKOoe
BHIBETPHBAHHE B TPONNKaX.

Dro MHEHHe, OJHAKO, MOJHOCTBLIO OIpPOBEpPraercs Tem, uro, He-
CMOTPsi HA MHOTOTBLICAYEKH/IOMETDPOBYIO 1aJbHOCTH TPAHCINOPTHPOB-
KH peKaMH, MOPCKHMH TeYeHHAMH, JeJHHKaMH, BETPOM H IADYTHMH
arenTamH, OOJOMOYHBI MaTepHaJ COBPeMeHHbLIX OTJOMEHHI pas-
JHYHOTO reHe3nuca B GOJILUIHHCTBE CJyuyaeB COMEPIKHT 3HAUHTeJbHOe
KOJIHYECTBO XMMHYECKH OTHOCHTeJbHO HeycToituuBuix TM  (novie-
Bble INNAaTh!, aM(pHO0Ll, THPOKCEHbI, 31HAO0T, MarHeTAT H Ap.).
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Ocnosnoit apryment B. Il. BacuabeBa coctouT B TOM, 4TO B OT-
JIO3KeHHAX GOJBIIHHCTBA HEeBYJKAHHUYECKHX PailOHOB KBapIL-110JeBO-
UINATOBOE OTHOLIEHHE 1PAaKTHYeCKH Bcerga GoJblie eJHHHIBI, XOTS
Aaxe B HaubGosee oborallleHHBIX KBapleM HHTPY3HBHBIX MOpPOAdX
KHCJIOr0 COCTABA COJdepyKaHHe MOJeBblX LINAaTOB BhILE, UeM KBapla.
3ToT (aKT, 0JHAKO, HE MOMKEeT ObIThb H0KA3aTe/]bCTBOM YHHUYTOMKE-
HUA TOJMEeBBIX MNaToB aGpa3HBHEIM cNoco0OM IO JABYM NpHYHHAM.
Bo-nepBpix, Heab3s HCK/IIOYHTH CYIIECTBEHHYIO POJIb MPOLECCOB XH-
MHUECKOT0 pa3/oxKeHHa nojesBux wnartos, Kak ormeuaer B. I1. Ba-
CHJIbEB, Cchlafch Ha JaHHble B. §. Emseposa, naxe B ycJ0BHAX
CEeBePHOr0 XOJOJHOrO KJIHMATa MoJeBble WINaThl NOABEpralTcs XH-
MHYECKHM H3MEHEeHHsM, B pe3y/bTaTe uero npeobpasyioTcs B THA-
pocaioabl. Bo-BTOpHIX, €Ba JIH MOXHO HAHTH CPeAH COBPEMEHHBIX
TM nposuHUHil TaKylo, B MHHEPAaJbLHOM NHTaHHH KOTOPOH NpPHHU-
MaJyu 6bl yuacTHE TOJbKO MarmMaTHUYeCKHe MOPOABI, NpHYeM He 3a-
TPORYTHIE TIpONeccaMu XHMHYECKOTO BhiBeTpuBanusi. Bo Beex oc-
TalbHBIX CJayYasiX, NPH yyacTHH B (OPMHPOBAHHH MaTepuana IH-
TAWIUHX NPOBHHLHN KOP BHIBETPHBAHHA, METaMOPPHYECKHX MOPOA,
1 ocoGeHHo ocanouHbX, BeduunHa KITO nopoj MCTOYHHKOB cHoca,
T. €. 10 Havyaja TPAHCHAOPTHPOBKH, MOXKeT ObiTh 3HAUMTENLHO BHIIE
enuuunsl. Mmenno c artoii Besnunnoil, a He ¢ Besuuunoil KITO B
MarMaTHYecKUx NOPOAAX HAMICKHUT CPABHUBATL BEJIHUHHY AAHHOTO
OTHOLICHHA B COBPEMeHHBIX OcajKax, ecH TpeOyeTcsi BHISIBHTH KO-
aebannsg Beanuunsl KITO B mpouecce TpaHCnopTHPOBKH 06/J0MOU-
HOro MatepuaJa.

B. M. Ocoseuxuit [9] nonaraer, uro apoGienHe ¥ HCTHPaHHE
TEPPHUreHHBIX KOMIIOHEHTOB Ha nobepeKbiX OKeaHOB, MOpel H Kpyi-
HbIX 03€D CTOJIb HHTEHCHBHBI, WuTO [IDHBOAAT K PE3KOMY cokpallle-
HHIO KOJIHYeCTBA MHHEPaJbHLIX BHIOB B MOPCKHX OCaJKaX Mo CpaB-
HeHHI0 € KOHTHHeHTaJbHBIMH. MHTepecHo, uTO B 10Ka3aTe/bCTBO
aroit runoresnl B. M. OcoBeuxuii, 3aHHMalOLLHiiCI H3YYEHHEM CO-
BPeMEHHbIX 0CaAKOB, 0OpaTH/CA K Naneo30icKuM (AeBOHCKHM) OT-
JoxenuaM. OJHako NpHBeJAeHHHI HM B KauyecTBe J0KasaTelbcTBa
IpHMep AEBOHCKHX OTJOMKEHHI 3anaaHoro ckjJoHa CesepHoro ¥pa-
Jaa jpajeko ne ybeauresnen. Ecan Gbl 370 coKpauleHHe AeHCTBHTEb-
HO NPOSIBJASIOCH, OHO J0JMKHO ObLI0 B MOJHON Mepe NMPOSIBHThCA B
COBpeMeHHBIX OcaaKay. MHOrounc/JeHHbIe JaHHLIE 10 COBPEMEHHBIM
OTJIOKEHHSIM — MODPCKHM, INPHOPeKHO-MOPCKHM, KOHTHHEHTaJb-
HHIM — He TOJBKO He IOATBEpPIKIAaI0T MHEHHsl O CTOJIb 3HauuTe/b-
HOII poJH TpoleccoB ApoOJeHHs: W HCTHPAHHS, HO H COBEPLIEHHO
OJIHO3HAYHO YKa3bIBAIOT HA HECOCTOATEJbHOCTL NOAOOHBIX YTBEPK-
AeHMI.

Takum oBpa3oMm, HeCMOTPS Ha CTPemJieline BO3POANTL NpeACcTan-
JICHHSl 0 BeCbMa LIHPOKOM pacnpocTpaHeHHH M 3HaUHTeJbHLIX Macll-
Tabax NPosBJIEHHS TIPONEccoB AOPA3HBHOIO YHHUTOXKEHHS TOACBEIX
IINAaToB, 3MNHAOTA H APYrux pacnpocrpaHeHuslx TM npu ux TpaHc-
NOPTHPOBKE, 3TO NMPEACTaBICHHE OcTaeTcs HeOOOCHOBAHHON TUnOTE-
30i1, HaXOAsILeHCA B NPOTHBOPEUHH ¢ MHOFOYHCJICHHBIMH (PakTaMmH.
Tocnennne yKaspiBaloT Ha OrpaHHYeHHOCTh NMPOIeCCOB PaspyIleHHs
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TOJIEBEIX 1INATOB H HEKOTOPHIX APYTHX OOGBIYHEIX IS 0CAJA0YHBIX
tom TM ¢daunaibHo-AHHAMHIECKHMH OOCTaHOBKAMH 30J10BOTO TH-
na, ropHEIMH peKaMH H NpHOOMHLIMH 30HAMH H BTOPOCTENEHHYHO
pPOJIb 3THX NPOLECCOB B OCTAJbHHIX (palHaIbHO-AHHAMHUYECKHX 00-
CTaHOBKAX.

Henb3s, ofnako, npHyMeHbIIATh 3HAYHMOCTH MHpOILECcCcOoB (H3H-
KO-MeXaHHUYeCKOro pa3pyllenHs («H3HOca») MHHepaJoB npu ¢op-
mupoBanud TMA ocafounex TOJIL. ITH TPOUEcCH 3aTParusBaioT
nperkae BCero MHHEPAJBbl ¢ OTHOCHTEIbHO HH3KOIH (DH3HKO-MeXaHH-
UeCKOH YCTOHYHBOCTBIO (a TaKiKe IOJABEpruiHecss BBHIBETPHBAHHIO
(hU3HKO-MEXaHHYECKH OTHOCHTEJIBHO  YCTOHYHBBIE  MHHEpPaJbl)*.
K umcay Takux MuHePaJioB OTHOCHATCS, B HACTHOCTH, MHOTHE CpaBs-
HHTEJBHO peJKHe, HO BajKHLIE B MPOMBIUIIEHHOM OTHOIUEHHH poc-
chineofpasyioliie MuHepaJbl (KHHOBApb, MHPOXJOP H Ap.) H MHHe-
paJjsi, KOTOPLIE B CHAY MX O4YeHb HH3KOH ycTOHYHBOCTH OOLIYHO He
00pasyT 3HAYHTEJNLHBIX KOHLUEHTpPAUHi B pPOCCHINAX, HO MOTYT
CAYIKHTh BAXHBIMH HHAHKATOPaMH NMPH MOHCKAX KOPEeHHBIX MeCTOo-
poxkjaeHHi (HanpumMep, MOAuOAeHUT WAH BHeMyTHH). Ocobenno cy-
lllecTBeHHA 3HAUHMOCTh 3THX IIPOLECCOB B BLICOKOIHEPreTHUHHIX yC-
JOBHAX TPAHCNOPTHPOBKH, NpHUYeM B HauGOJbLUel Mepe APOOJIeHHIO
H HCTHPAHHIO IOABEPKeHL O06JIOMOYHBIE 3epHa KPYNHOro, 0co-
Genno rnceduToBoro pasmepa **. B ocTaJbHBIX, HCKJIIOUHTEILHO IH--
pPOKO pacnpocTpaHeHHBIX B IpHpojae, HanbGoJee OGHYHHIX CJaydasx
BO3/ICIICTBHE OTMEYEeHHbIX mnpoleccoB Ha OOGJOMOYHBIH MaTepHal
CYIleCTBEHHO MEHbIle M TNpPOABIAETCA IJIaBHHIM 006pasoM JIHIUL B
TOH WJIH HHOH TpaHC(hOPMAUHH HEKOTOPHIX HCXOAHBIX THIOMOP(HBIX
ocoGeHHocTell 06GJOMOYHLIX 3epeH (Npexae Bcero HX Mopdoaoruu
H XapakTtepa [OBEpPXHOCTH), YTO, BNPOYEM, TAKIKE HEMaJOBAXKHO
NPH PeKOHCTPYKIIHH HCTOYHHKOB CHOCA, naJjeoreorpaduyeckKHx yc-
JIOBHII CelUMEHTOTeHe3a H B JIPYIHX Caydasx.

2. T'udpoaspodunamuieckas muxepasozuieckan ougdgepenyua-
yua obaomounoeo eeujecréa. HeoGocnoBaHHO TpeyBeqHUEHHE POJIH
npoueccoB AuddepeninansHoro abpasueHoro paspyuenns TM npn
TPaHCMNOPTHPOBKE HepeAKO HeNoCpeJCTBEHHO CBA3aHO C HeJOOIeH-
KOl DOJIH TpOLECCOB T'HAPOA3POAHHAMHYECKOIi MHHEpaJorHuecKoil
AuddepeHunanu o6I0MOUHOTO BeuiectBa B ¢opmuposannn TMA
orJoxeHnHil. CBsi3b xapakrtepa AHHAMHUYECKOH 0OCTaHOBKH CEIHMEH-
Torenesa u ocolennocteli cocrasa TMA ornoxennil HepeJKO HIHO-
pupyercd. OcCHOBHbIE AOCTH:KEHHS CBfI3aHbLI C NOHCKaMH THTaHO-
IIHPKOHHEBHIX, PeJIKOMETaJJbHBHX H JAPYIHX pocchinedl H NMoKa He-

* ITo A. A. Kyxapewko H IpyrHM aBTopaM, (pH3HKO-MeXaHHYECKOMY paapy-
wennio TM B 3naunTesbHoll Mepe cnocoGeTBYeT OGBIYHO MPOTEKAIONEe COBMECTHO
¢ HEM (a HepeJKO H TpellleCTBYWOIlee eMy) XHMHYECKOe BLBETPHBAHHE MHHe-
pasios.

** 2710 sBAfeTcH OAHOH M3 OCHOBHBIX MpHYMH HabMOJaeMEIX B NpHPOAE He-
KJIOYHTebHO GOJIBIIAX  (OCTHraloMHX MHOPHE COTHH pa3) pasjHu#ii B MAakcH-
MaJBLHOH BeJHYHHE BO3MOMKHONO YAAJCHHs YCTAHABJHBAEMEIX B LIJIHXAX Kpym-
HbBIX 0670MKOB M (PHKCHDYEMBIX, B YACTHOCTH, NPH H3YYEHHH TAKeaulx (paxuwit
HMMEDCHOHHBIM MeTodoM MedkHx (=C0,25 mMM) 3eped OJHHX H Tex Ke MHHepa-
J0B (moseBble WNATH, aMpHOOL, MHPOKCEHbl, MOHALUHT, KCEHOTHM H Ap.).
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MHOTOYHCAEHHBIMH HCCeAoBanuaMH «aedopmauun», no B. [1. bBa-
TYPHHY H 1p., uau «tpancopmaunuu», no I'. C. Mommxku u ap., 14-
Henoil ppakUHH cOBPeMeHHbIX H HCKOMaeMbIX OTJIOXKeHHH, ocoGeH-
HO NPHGPEKHO-MOPCKOTO MPOHCXOMAEHHUS.

Jas noaTBepeHHA GONBLIOrO BAHSAHHA AHHAMHKH CpPelbl 0caj-
KOHAaKONJIeHHA Ha COCTaB TEePPHIeHHOrO MaTepHaJa A0CTATOYHO
CKa3aTh, 4TO JeficTBHEM 3TOro (haktopa (Hapsay c APYrHMH) B mep-
BYI0 ouepeib 00yc/0BJIeHO 00pazoBaHHe MHOTOYHCJIEHHBIX aJJIIOBH-
aJbHBIX, MPHOPEXHO- H MeJKOBOJHO-MOPCKHX, 30JOBHIX H HEKOTO-
pBIX JADPYTHX poOcCCHINlelf ajMa3oB, 30/10Ta, NJIATHHE, KaCCHTEPHTA,
UHPKOHA, HJIbMEHHTAa, MOHALWTA W APYrHx MuHepaJjoB. EcrectBen-
HO, 4TO JaHHbIH (HaKTOpP NpOsABJAETCHA LIHPOKO NpH (GopMHPOBaHHH
MPOMBIIIIEHHEIX H HENPOMBILIJICHHBIX KOHUEHTPANHH THMKEJIBX MHU-
HepajioB He TOJLKO NOJAC3HBIX, HO M TAKHX, KOTOpHE B HacTOsuUlee
BpeMsi He NPEJACTaBJSIOT NPAKTHYECKOro HHTepeca (cyllecTBeHHO
rpaHaTtoBble (a/JbMaHJHHOBBIE) MECKH H T. IL.).

Henoouenena posib AHHAMHKH CPelnl OCaAKOHAKONIEHHS B NMPO-
lecce TeppHreHHOro cefuMmeHroreHesa u (opmupoBanus TMA or-
aoxenuit B paGore B. Il. BacuaveBa, B. B. Kaausenko u ap. [17].
Onu ormeualor, uro CTeneHb TpaHC(HOPMAILHH MHHEpPaJbHOrO CO-
CTaBa TEpPpPHIeHHOrO MaTepHaja B Npolecce ero NOCTYIJIEHHs B
NPHOPEXHYIO 30Hy OKeaHHYeCKHX OCTPOBOB 3aBHCHT OT KJHMAarTa,
TEKTOHHYECKOIl aKTHBHOCTH NJowain BogocGopa, nerporpaduyecko-
ro cocraBa HCXOJAHBIX KOPEHHBIX IOPOL H HX CTPYKTYPHO-TEKCTYP-
HBIX ocobeHHocTeil. Meway TeMm B J1000i npHOPeRKHO-MOPCKOH H
npunépexKHO-0KeaHHYeCKOH 30He upe3BhIYaiiHO IIHPOKO pacnpocrpa-
HEHBL CJIy4aH, KOrfia NPH MOJHOM TOMKAeCTBe BCex NepeuHc/eHHLIX
BHILIC YeTHIPEX (aKToOpoB TpancdopManHs MHHEPAJILHOTO COCTaBa
TEPPHreHHBIX KOMIIOHEHTOB NPHBOJAHT K pPa3HEIM pe3yJbTaTaM, K
(OPMHPOBAHHIO CYILECTBEHHO Pa3jiHYHLIX [0 KOJHYECTBEHHOMY MH-
HepaJbHoMy cocTaBy accounauuil TM tamenoit dpakuuu. IIpumepo
3TOTO BeCcbMa MHOIOYHCJEHHLl H YKa3biBalOT Ha TO, 4TO, TOMHMO Te-
peuHcJeHHLIX (akropos, na ¢opmupoBanne TMA Bechbma cymiect-
BEHHOE BJHWSIHHE OKA3LIBAIT TaKkKe OCOOEHHOCTH IUHAMHKH Cpeibl
OCaJKOHAKONJIEHHs], BHICOKAs, Pe3KO MEHAIOWAACH B NpPOCTPAaHCTBE
H BO BpeMeHH THAPOAHHAMHUECKAas AKTHBHOCTL NPHOPEKHLIX 30H.

[TpaBuabHBIA OTBET Ha AaHHLIl BONPOC UMeeT TeoperHUYeCKoe H
npakTHyeckoe 3uadenne. OH gBjsgercs HCXOAHOH  NpPeANOCHLIKOI
s peulenusl o6paTHOll 3azaun JAHHAMHYECKOi majeoreorpadun —
pacungposkn no TM ocobenHocTeil AHHAMHKH CPeAbl OCaJKOHA-
KOIJICHHSI, PEKOHCTPYKIIHHM MOJOKeHHsT (eperoBuiX JHHHI NaneoBo-
J0EMOB, NpH H3yYeHHH TPOLECCOB pocchineobpa3oBanHHd H NOHCKAX
pocchinedi, NpH NOHCKaX JOKaJbHBIX KOHCCAHMEHTALHOHHLIX CTPYK-
TYPHO-TEKTOHHECKHX 3JIeMEHTOB H T. 1.

H3Bectunl ciayuan (XoTS H pejkue) NepeoleHKH BJIHAHHA JHHA-
MHKH Cpeibl OCaJKOHAKOMJIEHHsT H  pasiuuuil THAPABIHYECKHX
CBOHCTE MuHEpaJOBR Ha cocTaR OPMUPYIOLLUXCA accouuauuit tep-
pureHHslx KomnoHeHtoB. Tak, nanpumep, k. I'puddurc [4], ocno-
BLIBAsICh HA pe3yabTaTax MHHEpaJornueckHx ucc/eroBanuit B. HMa-
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JHHTA H APYrHX aBTOPOB, jAejaeT BLIBOJ O TOM, YTO CHCTEMATHYC-
CKOE YMEHbIUEHHE BeJIHUHHLI OTHOWIEHUS WHPKOH/31HA0T, Habuoae-
MOe B HanpaBJeHHH CHH3y BBEpPX 110 paspe3y MHOLEHOBHIX OTJIO-
#enuit IOxuoro Tpuaupanga, ofGbacusercd BaAngHueM «Kosgaebannil
CKOpOCTH MOTOKa», B feiicTBHTE/JBLHOCTH OTMeueHHAsi 3aKOHOMep-
HOCTb (XapakTepHad AJf MHOTHX JPVIHX PA3pesoB  OCAAOUHBIX
TOJIIL,— CYIleCTBeHHOe MOBLILICHHE B MOJOABLIX OTJOMKEHHAX COMLep-
JKaHusl anuaora, aMGu6010B, NHPOKCEHOB B APYTUX XHMHUECKH OT-
HOCcHTeJBHO HeycToiiuuBbix TM) B Tex cayuasx, Korja oHa HMeeT
pernoHaJbHBIT XapakTep, MoxeT ObITH 0Gyc/aoB/eHa merpodoriom,
TeKTOHHYECKOf, reoMopdo/orHyecKoil i KJInHMaTHUeCKOH o6cTaHOB-
Koii (onpezensiouleii COOTHOUIEHHE HHTEHCHBHOCTH MPOIECCOB je-
HyAallnH, aKKyMyJSIHH ¥ XHMHYECKOro BHEIBETPHBAHHf), a TaKiKe
ray6uHOIl (CcTeneHbl0) MOCTCeAHMEHTAIHOHHKIX Npeobpasoranuii 06-
JomouHoro BetectBa. C KoleGaHHAMH THAPOAHHAMHUYECKHX YCJ0-
BHI CeIHMEHTOreHe3a MOTYT OLITh CBfI3aHBI MpeXKJIe BCEro «Bce oc-
TaJibHble cayuaiiibie KoneOGania» BeJHYHHE OTHOUICHHS LIHPKOH/31IH-
JOT B Npelesax OJHOBO3pacTHbx OTaoXKeHHii. 06 3THX KOJIeGaHHAX
k. Tpuddurc numer, uro oun OblIH GOJBIWHMH H COBEpIIEHHO
Cay4afHBIMH, T. €. He NMOAJailHMHCH KOHTPOJIIO.

HauGonee TouHO BANSAHHE AHHAMHKH cPejbl 0CaJAKOHAKON/JIEHHH
Ha coctaB TMA BHABJIAeTCS Ha NpUMepe COBPEMEHHBIX OCATOUHBIX
ofpazosauunii. [pounmocTpupyem 3to AanabiMi 0. A. TlaBaumunca
N0 MHHEpPaJbHOMY COCTaBY TfXKeJIOH (pakUHH COBPEMEHHLIX MPH-
O6pexunix ortyoxenuit Kypuasckoro apxunenara (dpaxuns —0,1+
+0,05 mm. %), AomOJHEHHBIMH 3H&YEHHSIMH BbIYHCJIEHHOTO MJI5l
stux otaoxeunit TM xosdpduumenta (TMK) Ttnranomarnerut/mu-
POKCeHbI, HArIsAHO HIJIOCTPHPYIOLIEro pasjiudus AHHAMHKH Cpejinl
OCaJKOHAKOIJIEHHst B TpejedaX y4acTKoB OeperoBofl 30HH MOpf,
B cBs3u ¢ ueM 3tor TMK momer GuiTh HazBaH ayuaibHo-OuHamu-
deckum (rtabn. 10—14).

Aunanusupys ganusle, npusegeHuere B Taba. 10—14, neo6xoaumo
OTMETHTL HCKJIOUHTEJLHO OGOJbIIHE PA3THYHA B KOJHYSCTBEHHBIX
COOTHOIIEHHSIX OCHOBHEIX AJSl 3THX oTJoxenuii TM ts:xkenoit ¢ppak-
ILHH — THTAHOMATHETHTa H MHPOKCEHOB. IJTH PA3JIHYHA MOryT HO-
crurath 60 pas agA orJOXKeHHi paszjuuHblx (aumit (taém. 11) n
120 gas ornoxeHuil W MOpPOJ HCTOUHHKOB cHoca (taGa. 10). Ilo-
CKOJILKY HAEHTHYHOCTh HCTOYHHKA MOCTYMJIEHHS 0GJOMOQUHOrO Ma-
TepuaJja, a TakKe TCKTOHHUECKHX M KJIHMATHUECKHX YCAOBUIL Ceu-
MEHTOrcHe3a B KaXKJA0M M3 PACCMOTPEHHBIX CJaydydeB O4YeBHAHA, TO
3/lecb MBI HMeEM, TakuMm oGpas3oM, NposiBIeHHe OrPOMHOTO BO3Jeil-
CTBHA JHHAMHKH cPejlbl ocajkoHakonJeHuss Ha coctaB TMA dop-
MHPYIOILHXCS OT/0Kenuil. Jleranu3upys 3TO NoJ0MKEHHe, OTMETHM,
YTO B YCJOBHAX NOBLIIIEHHON AKTHBHOCTH AHHAMHKH CPeJbl 0Ca/JKO-
HakoMJeHHs: (Mpex/e Bcero B rpejgenax MNPHOOHHON 30HBI) KOH-
HEeHTPHPYyeTCs MuHepaJ, obJjajaioiiui Hauboabiiell NJI0OTHOCTRIO,—
THTAHOMAaTHEeTHT, B HEKOTOPBIX cJydyasfx MOYTH HalleJo caararouinii
TsKeaAyo gpaxunio. B npenenax Gosplieil YacTH MOABOAHOrO CKJIO-
lia, xapakTtepusyoutefics MeHee AKTHBHOH THAPOAHHAMHUYECKOH 00-
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THTAHOMATrHETHT
TIHPOKCeHbl

TaGawwa 10
CopepxaHne MHHEPaaoOB TaxKeoH @pakuvn W 3Havennn xodpdhnunenta

Kypuasckux ocrposos (no 10. A. IMapauaucy)

B NOPOAAX MCTOUHHKOB CHOCA, NPHOPEKHBIX OTJN0MKEHHH

MHPOKCEH LI

: Munepansl, oTHOWe- Hetounng [Toasoanusii
¢ Xapakrep merouniga nia (TMK) cHoca Mana cRAON
A. Anmosuaabinue | TuTanoMarneTut 7,0 72,5 15,2
nemsocosepxaune |[Tupokcenn 13,0 12,1 18,5
SHlantaa THuTanoMarHeTHT
e 0,5 6,0 08
MHPOKCEH bl
B. Tydonecuannk | TuranomarueTnt 4,0 60,2 6,0
[Mupokcenn 23,0 17,0 14,2
THTaHOMATHETHT 02 3.5 04
MHPOKCEHB!
B. Iem3a THTaHOMArHeTHT 1,6 96,1 30,0
Tlupokcensl 3.8 2,0 16,2
TuTaHOMarHeTHT 0.4 480 19

CTAHOBKOH CeJHMEHTOreHe3a, KoJHuYeCTBeHHble COOTHOLICHHS THTA-
HOMarHeTiTa H NHPOKCEHOB CYyUleCTBEHHO HHbIE N HEPEelKO NHPOK-
CeHBl Npeo6sajaloT HajJ THTAHOMArHeTHTOM B OJIH3KOM COOTBET-
CTBHHM C COOTHOLIEHHEM MeXIy 3THMH MHHEpajaMi B TOPOAAX ic-
TOYHHKOB cHoca (cM. ta6a. 10).

Tab6auwua 11l

CopepxaHne MHHEPAJOB THKeN0H QPaKkuun B 0TN0Kenusx Geperosoro CKAoHA
B UEHTPAAbHON 4aCTH AKKYMYJSITHBHOH JAYrH H 3HA4YeHHs KoapuumeHnrta

THTAHOMATHETHT
NHPOKCEeHbI
(no K0. A. Masanaucy)
TMoasoaasiit ckaod, rayonHa (B M)

Munepanu, M

gHuICTHp ’ 1,5 3 1,5 10 17 35
TuranoMaruerut 96,1 4,0 35,6 40,0 9,0 74,0 | 14,3
IIupokcens: 250 4,5 30,9 17,0 12,41 13,81 18,5
Turanomarnernt 48,0 0,9 1,2 2,4 | 0,8 54| 0,8

NHPOKCEHL




TaGanuna 12
Coaepxanne MHHEPanos TAXeN0H QPakuMH B OTH0KeHHSX Mojoaoro Geperoporo

THTAHOMATHETHT 0. A
CKJIOHA M 3HaYeHHs Kodduuuenta ——_nupoxcenu (no 10. A. Masauaucy)
[Moasoaubit ckaoH, raybuna (B M)
Munepaan, ornolwenns Manx
2 7 21
TuranoMarHeTuT 29,7 12.2 7.8 7
ITupokcensl 217 26,8 36,7 26,2
TwuTanoMarHeTat
1,4 04 0,2 0,3
THPOKCEHBI

OObIyHO NPHHHMAETCH, YTO THAPOJHHAMHYECKAs MHHepaJoruye-
ckasg Auddepenunanusa 06J10MOUHOTO BeUIRCTBA HAUHHAETCH JIHIUb
TOrjaa, KOrga rpaHyJoMerpHyeckasa AHp@epeHiHanisa noJHOCTbIO
3aBeplleHa HJH, BO BCAKOM CJayuae, ry00KO MposiBieHa H G6JH3Ka
K 3aBepuennto. [lo IH. M. CrpaxoBy Korja eckH TrpanyIoMeT-
pHYECKH OTCOPTHPOBAHBI XOPOIIO, KAK 3TO HMEeT MecTo, HalnpHumep,
Ha nJske, JeficTBHe IpaHyJOMeTpHYecKoro otfopa TNpaKTHYECKH
npekpauiaercs H HauyHHaeTcs OTGOP MHHEPAJOB TJaBHLIM 0GpasoM
Mo [JOTHOCTH — MHHEpaJiorH4yeckKas COpPTHPOBKA HJH IpHpOA-
Hoe IHXOBaHHe... B camoii Taxenoii dpakunu HeyesawoT HauGo-
Jee JIerkHe KOMIIOHEHTH M KOHLeHTpUpyloTes Haubosiee TeKeble:
PYAHDLIE MHHEPAJbl, TPAHATHL, PYTH/, HHPKOH.

Tab6auna 13 Tabauua 14

ConepxaHne MHHEPAJIOB TSAMCAOMN
(pakuun B 0TJOMeHHAX BOJHIH
aGpasnoHHoro Gepera B CTajuu

3pesocTH M 3HaveHMs Kosdduuuenta
THTAHOMATHETHT
NUPOKCEHbI
(no 10. A. Masanaucy)

Conepxanne MHHEPANOB TAXKEA0H
dpakuuu B oTa0MeHnax BOIN3H
adpa3uoHHOro Gepera, npowegmero
AJMTENbHDBI NYTh PAIBHTHS H 3HAYEHHA

IMoasoauuifi
Munepaan, Ny cxaod Ha
OTHOIW eHNA [Tasi rayOnne
10w

THTaHOMArHETHT 70,0 284
[Tupoxcenst 12,5 25,6
Tur

dHOMATrHeTH1 4,8 1.1

NHPOKCEHEI

KoapuuHenTa
THTAHOMATHETHT
NHPOKCeHBI
(no 10. A. TMasannucy)
TMoapoausit exaon Ha
rayOnae, M
Munepaast,
OTHOWEeHNA
2 30
THTaHOMarHeTHr 45,0 5,8
[MTupokcennl 35,8 21,4
TuTaHoMarHeTHT
JHTHOMATHTEY, 13 0,3
[IHPOKCEHB!
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B kauecTBe JONMOJHEHHA OT- o
METHM, 4TO MiHepajormieckas < 7
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BElecTBa OYeHb 4YAcCTO HauuHa- 2 ] //
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HOfl Mepe napasieabio OAHO- 3 OAF e
BpeMeHHO ¢ 3THM oTGopoM. B g e
ofieM BHAE 3TO NoJOXKeHHe He & O2[®
npeacTaBiasier Huuero ocobenso S
HOBOI'O W B Toil uau unoil gopme Lt
oT™Meuaercs B page  paGor B e it 5
H. M. Crpaxoa u JApyrux reo- TyPManvH-+ CANMMAHHT+ aHANY3NT

Joros. Baxuno, oaHako, noj-
YEPKHYTL, UTO cule 3a10aro 1o 1;{1;% 5. 3a_a_ucmrrocrb MENIY CONCPs
HEM TsKeaoll (pakiuHH M BeaHYH-
obpasoBanus  «THKEJILIX [ec- ou TEPPHrCHHO-MHHEPAJOrHIECKOTO KO-
KOB» MpOLleces THAPOAHHAMHYC-  sguiienta (LHPKOH-PYTHI)/(TypMa-
CKOJ (” agpoﬂ]ﬂ{aMHQCCKof{) JHH 4 CH/VIHMAHHT + aH/aY3HT) * B aJ-
JHpPepenHaum 0610MOYHOTO JI}OBHH' (BHunCcaEnO n'o pesyabTaTam
MHHepaJoriyeckux awanausos A A
BelllecTBa HAUHHAIOT CYLLeCTBeH- Jazapenko)
HO TpaHc(OpMUPOBATL COCTAB
caMoil TAMeJ 0H (PpaklIHH — KOHUCHTPHPOBATL B Hell Haunbonee Ts-
JKesible MUHepadabl, TOrja Kak B nacrosiliee Bpems Tpalichopmaius
TazeM0l (pakuuH OOGBIMHO pacCcMaTpHBAaeTcs JHIIL Kak nauboliee
rayfokoe # no3nHee NposBAEHHe THApPOAHHaMHuecKoll AHddepen-
LHalKHK, OCYUIECTRISIONIEECS B IIPHPOJe CPABHHTEILHO PelKo H Xa-
pakTepuoe, rJ1aBHBIM o6pasoM, /st NPHOPEKHO-MOPCKHX MeCKOB,
NpeABapHTEILHO CYLIeCTBEHHO O0OrailleHHbIX TSIKEeJIBIMH MHHepa-
JlaMH.

[To pezyabraTaM nNpoOBeASHHONO aBTOPOM H3YYeHHSI aJJIIOBHA
uejgoro pana pek nogobHasi Tpatchopmalna yeTko (HKCHpyeTcs B
TeX CJy4asX, KOorjla KOHLEHTPALHs TAXKe0il MHHEpaJoB AOCTHTA-
er Becero 0,8—1 9% (npu oGLIYHOM HX COAEPMKAHHH B STHX OTJIOXKE-
HHuAX oxoJso 0,4 %). D10 XKe MOATBEepPKAASTCH H aHAJTH3OM JAHHBIX,
noayuennbx A. A. JlazapeHxko 1o aANIOBHAABLHLIM OTJIOKEHHAM.
Coryiacno 3THM AaHHBIM, Jlaxe HeDOJbIIOE YBEJHUCHHE COHCpIKa-
HUSL TSKeJMoH (pakuun B pycaoBux neckax (¢ 0,4 mo 0,6—0,8 %)
COMPOBOXK/AAETCHA CYLLeCTBeHHON TpaHcdopmauieil cocTaBa TaXKe 01
(pakunu — NOBLILIEHHEM OTHOCHTENBHOTO cojepKauus B Heil Ham-
Bosee Taxeanx TM (UHPKOH, PYyTHJ) NO CPABHEHHIO C CONEPIKA-
nueM GoJiee JIETKHX MHHEDAJIOB TAXKeNcH ppakiluy (TypmMaliuH, cini-
JHMAHHT, aHAaay3nur) (puc. 5). [lpunnunnansio anamoruunas Kap-
THHA YCTAHABJHBAETCH M AJF OTJOMKEHHI APYrux reHeTHUECKHX TH-
0B, B TOM 4YHcJe AJas NpuGpexHO-MOpCKHX oTaoxeHui. Kak no-
xazan B. T. Vaver npu nsydyenuu ppaxuun —0,254-0,1 mm cospe-
MeHHLIX [1ecKOR Oeperoroii 30Hnl 10ro-soctounoil uacru Basaruiickoro
MOpsl, yiKe nociae Haxkomaenus |—29, TaxKeNBIX MHHEPaJOB HauH-
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Haercs audepenunauus cpean nocaeannx. ITo peayapraram musy-
UCHHH COBPEMEHHBIX IecYaHblX OTJ/O0XeHHIt GeperoBoii 30HBl MOps
(bpaxuns —0,25--0,05 mM), npoBeeHHOrO aBTOPOM, NIPH COAEPIKA-
HUH B ocaike tsxenoil ¢pakuun (1 %) nocaenmss B pesyabrare
NpOosIBJAEHUST TIPOLECCcOB THAPOAHHAMHYECKOH MHHEpPaJOorHuecKoil
audepenuHanuy 0Ka3bLIBACTCH OLLYTHMO TPaHCHOPMHPOBAHHON 1O
CpaBHeHHIO C TAKeqol (pakilHeil pasMLIBAEMLIX MJIHOLEHOBLIX Mec-
YaHBIX MOPOJ, €CJAH COAEPIKAHHe TAKEA0N (PPAKIHH B 3THX 110POAAX
0,6 % u menee.

I'napoaspoannamuyeckass MuHepaJoruiyeckas nuddepennanus
(copTHpoBKa) 00/I0MOYHOTO BellecTBa B TeX cjydasX, KOrjia oHa
COMPOBOXK/AACTCH €r0 3HAUHTENBbHOH TIpaHyJIOMeTpHYeCcKOil copTH-
POBKOi H HaKollJeHHeM B Pa3JHYHBIX Y4YacTKaX 30HBI CEAHMEHTO-
reHeaa OTJIOXKCHHII Pa3jJHYHOrO THNA (rpaBHIHBIX, TECUAHLIX, aJleB-
PHTOBHIX, TJIMHHCTBIX), TPHBOAMT K BoaHukHOBeHnio TM gayui
(8 mouumanun JI. B. [lycroBanosa). Ecau ke ruzpoaspoannamu-
yeckas MuHepasornueckas anddepeHuuanusa 06,10MOUHOTO Bellect-
Ba HE CONPOBOXKAACTCH €ro 3HAUHTEJLHOH TrpaHyJOMeTPHYEcKOIl
COPTHPOBKOIt (B YacTHOCTH, €cCJaH OHa MPOABAseTCSl, Kak THca.l
H. M. Crpaxos, Torga, Korja geficTBHe TPaHyJOMETPHUYECKOTO OT-
Gopa yKe NpPaKTHYECKH 3aBeplieHo), TO 3TO MPUBOAHT K BOSHHKHO-
Bennio TM cyG¢annii, noHATHE 0 KOTOPHIX OBLLIO BBEAeHO aBTOPOM
B 1975 r.

Ces3b ocolenHOCTell TOBedeHHs OGJOMOYHBIX uacTHl (HX co-
XpaHCHHE Ha MeCcTC W/IH NepeMelllcHHe, OTHOCHTEJIbHAS CKOPOCTD
ABHKEHHS DPA3JHYHBIX YACTHI) H AHHAMHKH CPeJbl TPAHCIOPTHPOB-
KH H OCaJKOHAaKOMJIeHHA OCTAGTCS NOKAa HEJOCTATOYHO H3YUYEHHOIl
H JajeKo He oAHO3HauHOil. IIpu sToM nokasare/ibHbl, B UaCTHOCTH,
BLICKA3LIBAHHS OJHOTO M3 KPYyNHefllnx ClIeLHaancToB B 00JacTH
qutoguHaMukin B. B. JloHruHoBa, KOTOpPBI MHUIET, YTO ECJAH HEe
CUHTATL ICPEeMelleHHsl NMOJHOCTBIO BO B3BElIEHHOM COCTOSIHIH, TO
Kak pasMep, Tak M Macca YacTHl, AOJKHA BJIHATL HAa CKOPOCTb
HX nepeMmelleHHs BAoJb Gepera, a cjeloBaTe/JbHO, I Ha HX pacrno-
JIo}KeHHe Mo NpoTsKeHuio nortoxka. OAHAKO TPYAHO cKasaTh, Kakue
yacTHILbl — OoJiee TsKeJdble HIH (ojee JierKHe — OyAyT ABHIATHCS
ovicTpee. Ha HegocraTouHylo pazpaboTaHHOCTL JaHHOrO Kpyra Bo-
[pocoB H B 00JacTH H3yueHHs aJJIOBHAaJILHOrO (ocofeHHO TopHo-
alJIOBHAJBHOTO)  OCAJKOHAKONJEHHs, YKa3biBaJ, B HacCTHOCTH,
E. B. llanuep.

B Hacrosilllee BpeMsi MOXKHO CYHTATh YCTAHOBJEHHLIM, YTO MOBe-
Ienne oOJOMOYHBIX HACTHIL B Tpouecce THAPOaspOJAHHAMHYECKO
anddepenunanny 0610MOYHOTO BeLECTBa 3aBHCHT OT CBOICTB 10-
TOKa (pe:KHM Teuennusi, raybmHa u ap.), CBOHCTB uacTHU (mJoT-
HOCTh, pa3Mmepbl, )opMa, NMOBEPXHOCTHLIE cBoHcTBa), ocobGeHHOCTE(!
nna (yk/oH, LI@pOXOBATOCTb H Ap.) H YCJOBHH 3aJieraHHs 4acTHILI
(OPHEHTHPOBKA MO OTHOIUEHHIO K OCH IIOTOKA, AOCTYMHOCTb HENo-
Cpe/ICTBEHHOMY BO3/eHCTBHIO NOTOKA H /P.).

Ilpu Bcelt c/I0KHOCTH H MHOTO(AKTOPHOCTH 3TOH 3aBHCHMOCTH
MHOTOYHC/IEHHbIE TeoJOrHUeCKHe JaHHEIe MOKa3bIBAIOT, YTO B 30HAX
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NOBBIIIEHHOH AHHAMHYCCKOI aKTHBHOCTH CPeIbl OCaJAKOHAKONIEHHH
o0bluHO HabJawpaeTcs norpybeHne OTJA0MKEHHH, CBHALTEIbCTBYIOIIeEe
0 GoJiee BHICOKOI FHAPOMEeXaHHYeCKOH YCTOHUHBOCTH KPYIHLIX 3epeH
B 3THX YCJOBHSX H BbIHOCE MEJKHX, ABJAIOUIMXCH B 3THX YCJIOBHAX
rHAPOMEXaHHYECKH MeHee ycroiiunBbiMH. OAHAKO 10 HEKOTOPHIM
NPHPOAHBIM TEOJOTHUECKHM HAOJI0JeHHAM H 3KCIEPHMEHTAJIbLHBIM
NaHHBIM, O0Jee KpynHble 00JIOMKH KBaplla, NoJeBLIX WINATOR H ApY-
rux TM (B yacTHOCTH, a1Ma3a) B HEKOTOPLIX YC/JAOBHAX SIBJSIOTCH
fosiee MOJABHIKHBIMH, YEM MeJKHe 3epHa Tex ke MuHepaJon. Tak,
HanpuMmep, 1Mo sKCNepHMEHTaNAbLHLIM JaHHbIM, noayuenusiM A, 1. Bo-
ratoBuiM H 0. A. 3yOblHHHBIM NPH HCCJEAOBAaHHH HAa 06OraTHMOCTD
HALMEHHTCOAePKAllHX [eCKOB, BO B3BeceHecylleM [0TOKe MaJoi
TOJULHHBl KPYTHBIE 3epHA JIerKkHX MHHEpPaJoB 0oJiee TOABHXKHEBI, UyeM
meakue. Jlas TAMKEIBIX JKe MHHEpAaJOB YCTaHaBJIHBAKWOTCH OoJee
OObLIYHBIC B MPHPO/E, MPOTHBOMOJOKHEIE COOTHOUIGHHA: MEJKHE 3ep-
Ha TAKEIbIX MHHEPAJOB NMOABHIKHEE, YeM KPYIHEIE.

s peasbHBIX TPHPOAHBIX  YC/JIOBHIT (B3BeceHeCyIIHil MOTOK,
CTCCHCHHOE MajcHue, 3epHHCTOE (LUIepoxoBaToe) MTHO, HAJHUHE VK-
JIOHA IHA H [p.) MeJKHe 3e€pHa MHHepaJoB Tsamenaoll (pakilHy oka-
3bIBAIOTCS OGLIYHO THAPOMEXaHHYeCKH 0oJiee YCTOHUMBHIMH (MeHee
NOABHKHBIMH), 4YeM 3KBHBAJICHTHBIE AM [0 THAPaBJIHYECKOH KpyIl-
HOCTH (T. €. CKOpPOCTH paBHOMepHOro cBOGOIHOrO najieHuss B He-
MOABHIKHON Boje) Oojlee KPynHbiC 3epHA MHHEPEJOB Jerkoil gpakx-
uni. [opasjgo menee ofbIuHO, KorAa Moj0GHBIC COOTHOIIEHHS (06-
rOH MCJKHX 3epeH KPYMHBIMH) yCTaHaBJAHBAIOTCH A1 00JOMOYHBIN
3epeH OJAHHX M Tex e MHHepasaoB. Tem He menee B. KpawmbGeiin
u JI. Ciloce yKasbiBaloT, 4TO B MPHPO/E CYLIECTBYIOT H JAaXKe HIHPO-
KO paclpocTpaHeHbl YCJOBHS, «KOrla KPYIHbIE YaCTHIB ABHKYTCS
ObicTpee MeJKHX» (Tak HasbiBaeMblil «oOpaTHblil Galfinac»), 0 oTMe-
43T «BO3pacralollee YHCJo faHHbX o0 oOparHom Oaiinace B oca-
JOYHBIX OTJOXKeHHsAX» *. [IpuBesemM npuMepsl peaiu3allHd B NpupoO-
ne naHnoro siBacuus. Hekotopbie M3 HHX HYKZAIOTCS, 0AHAKO, B 10-
NOJIHUTEJIbHOM NOJATBEPIKACHHH.

[To b. H. CokosoBy, npu KpaiiHe HH3KOi TpaHCmoOpTabe bHOCTH
a/Masa B IOBEPXHOCTHBIX YCJOBHAX KPYIHbIE KPHUCTAMILI Gogee
NO/IBHIKHB], 4eM MeJKHE, YTO CBA3BIBAETCH MM C TPEHMYILLECTBEHHO
JIeJIIOBHAJILHO-NPOJIIOBHAABHBIM HJH KOJJIOBHANLHBIM — MEPEHOCOM.
[Tpu stom, no B. H. CokosioBy, B cocTaBe aiMasoB 10 Mepe nepe-
MEIICHHA YBeJHYHBAETCH [0JA KPYNHBIX KPHCTAJJIOB 3a cUeT OT-
CTABAHHA MEJKHX M NMPAaKTHUECKH HeTpaHclopTabebHblX 00J0MKOB.
IToro6uas 3aKOHOMEPHOCTh yCTaHABJHBAETCS, BIPOYEM, H TEMH HC-
CJIeloBaTeNAMH, KOTOPEe CYMTAIOT BIOJHE BO3MOXKHBIM H HeperKo
peajiM3yemMbiM B NPHPOJE JajbHHI NepeHoc anMasa 0T KOPEeHHOTro
HCTOUHHKA B aJJIIOBHAJLHBIX M HHBIX YCJA0BHAX. B uactHOCcTH, Kak
ormeuaor B. M. Ilpokonuyk u ap., B pocchinsix jAajbHEero cHoca

* IIns oGo3naveHusi oOroHa M OTHOCHTEIBLHOTO ONepexkenusi OAHHX 0BJ10MOM-
HBIX YaCTHIL APYrHMH B npoiecce tpancnoptHpoBkd B. KpambGeiin u JI. Caocc,
Bested  sa [l Mromom, uenonesyior TepmuH sby-passings. Pycckuii Bapuast
3TOrO TepMHHa — «Gaiimac» — npeanoxen C. I. CapkucsiHom.
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PEe3K0 yMeHbllaeTcs KOJHUCCTBO MEJKHX daJMa30B H COOTBETCTBEH-
HO YBEJHUHBAETCH KOJHYECTBO KPYNHbIX KPHCTAJJI0B.

Becbma y6eanTesibHO H OMHO3HAUHO CYULECTBOBAHNE SBJEHHS
«oGpatHoro Galinaca» cjeayer u3 noayuennoix [1. 1. Komapom pe-
3YALTATOR H3YUYEHMST CKopocTeil BJoJbOeperoBoi TpaHCcnopTHPOBKN
pasJHYHBIX rpaHyjJoMerpHyYecKkHx (pakmuii o0J0MOUHOrO marepua-
Jda B npefenax misxKesol 3ousl Diab-Mopeno na CeBepo-3anaanom
nobepexnve Kanndopuuiickoro zanusa (Mekcuka). [lpumenns B ka-
‘yecTBE TPAaccepoB JIOMHHOMOPH (oKkpamenHsie duaopecpyollei
kpackoit oGaomounsie 3epua), I1. 1. Komap ycranosui, uro ¢ Hau-
Goabuieli ckopoctbio (0,37 cM/c) BROJLOEPErOBEIM TOTOKOM Tepe-
MemaoTrces 00JOMOYHBIE 3epHA HanboJee KpynHosepuucroil dpak-
unn (cpeanuit pasmep 3eper 1,19 mm). Cxopoctb e TpPaHCnopTH-
poBKH 0GJOMOYHBEIX 3¢peH B 4 pasa MeHblIero pasmepa (¢gpaking
co cpeiuum pazmepom aepen 0,3 MM) orazanacs B 4 pasa MeHbileil,

SIsnenne «oGpartHoro Gafimaca» (riaBHBIM 00DPasOM, JIETKHX M-
HepaJioB) HMeeT, MO-BHAHMOMY, IIHPOKOE paclpocTpaHeHHe B mpii-
poje, ¥ JHIIb HELOCTATOYHOE YHCJIO CNelHaAbHLIX HCCJAeJ0BaHHil B
3TOM HanpaBJCHHH NPHBOAHT K TOMY, YTO NMOJA0OHHE (DaKThl MOKa
BOCIIPUHUMAI0TCH FeojoraMi OOLIUHO KaK HCKJIOUHTeIbHEe. Pea-
JIH3ALHH B NMPHPOJAE LAHHOTO ABJEHHS, KaK [10KA3bIBAIOT Pa3/IHUHLIe
JannLie, B TOM YHcae skcnepuMenTaabhbie (P. Canurepnang u ap.),
BecbMa CNOCOGCTBYeT, B YaCTHOCTH, IIepPOXOBATOCTbL AHA, 10 KOTO-
POMY OCYULECTBJASICTCS TPAHCNOPTHPOBKA PaHyJOMETPHYECKH H MH-
HEpaJOrHyecKH HeOAHOPOoAHOro ofioMouHoro BeulecrBa, Kak moaa-
rator, nanpumep, P. Jloypaiit, E. Buasamc n ®. daunan, usyuas-
1IMe COBPeMeHHbIe peuHbie, AIOHHBIE, NJIAKEeBbe H NpHGpexHo-Me-
KOBOZHbIE lIeCKH B paiioHe 03. IpH, nojLobHOe fBAeHHE BIOJHE ecTe-
CTBEHHO NMPH CAJLTAIHOHHOM MexaHu3Me lepeHoca 00JOMOYHBIX 3e-
PeH, NMOCKOAbKY «NiPH cajbTaiun OoJbIIHe JerKye sepHa Jerde Bbl-
MEIBAIOTCA H3 0cajiKa, uem Gojee MeJKHe H TAXKe/ber.

MoxHo OTMeTHTbL CylLIecTBOBAHKe B NPHPOAE W JADYroro, etie
6osee YHHKAABHOTO THNa «obpatHoro Gafinacas, COCTOSIUIErO B Olle-
pexeHNH TAXeJbIMH MHHepasamu Jjerkux. [logoGusle cayuam aas
HEeKOTOPBIX OPUPOAHBIX B 2a00PaTOPHBIX YCAOBHH OBIIH OTMEUeHb
H. B. Xmenesoi#i, H. I1. ['puropbeBniM, B. T. Yawcrom, M. Tlome-
panutaiom, Jx. Creiirmannom, X. Xsiisyaom u ap. ITo panHbM
JABYX TOCJCIHHX aBTOPOB, COTOH THMKENBIMW MHHEpajiaMH JerKHX
J0CTATOMHO THIIHYEH, B YACTHOCTH [Jifl YCJAOBHIT 20/10BOIT TpaHcnop-
THPOBKH 00JOMOYHbIX YacTHiL TyTem BoJjoueHus. Pacnpocrtparetio
noiednoe siBJeHHe H B yCJIOBHAX Cy(OakBalibHOIl, B 4aCTHOCTH, BOJ-
Hosoil TpancroprupoBkd (B. Xyx, C. Xya, C. Oacon u jap.). Oco-
GeHHO cnocoGCTBYIOT 3TOMY  3HaUHTeNbHBIE YIJAH HAKJIOHA [HA.
B uacrnoctu, H. B. Xmenesa u H. Il. I'puropses nabmoaanu no-
Jo6HOe SIBJeHHe NPH SKCNEPHMEHTANLHOM MOAETHPOBAHHH JEJIOBH-
aJbpHOro cMbLIBA NpH yraax HakaoHna 11—17°, Torpa xak nmpu MeHb-
X yraax HAKJIOHA 3TO sBJeHHe He Ha6J/101a/0Ch.

Takum oGpa3om, yYHTHIBaf CJOHHOCTL W WHCKJAIOUHTE/IbHOE pas-
HooGpa3He NPHPOJAHKIX YCJAOBHII ceJHMEHTOreHe3a, peasbHas KapTH-
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na gopmuposanns TMA u pacnpeaeaenns TM B npouecce ruapo-
aspoauHamuyeckoil audpdepenunannn o0J0OMOYHOr0 BelllecTBa BO
MHOPHX C/Jy4asiX OKasplBaeTcs 3HAUUTENbHO foJee cyiokHOll (H pas-
HOIi A2 Pa3/JIHYHOrO COYETaHHS NPHPOAHBIX YCJIOBHIT), ueM pacipe-
AC/ICHHE MHHEPAJIOB 110 WX THAPABAWYECKON  KPYNHOCTH WIH IO
«NPHHILHNY THAPaBJANYECKOIl 3KBHBAJEHTHOCTH» B TOH TPakTOBKe
3TOro NMpHHIHNA, KOTOpas Aaercs, Hanpumep, k. ['puddurcom [4].

MocTceMMeHTaUHOHHbBIE NPeobpa3oBaHHs

B coorBercTBHH ¢ HAKONHBIUHMHCS K HacTOALLEMY BpPEMCHH
(akTHYeCKHMH AaHHLIMH 06 OTJIOMKEHHAX B pasaHuHbIX padonax,
pasJiuHoOro BO3pacra, JHTOJOIHYECKOro THIA, MHHEPaJbHOTO Co-
cTaBa H reHeszuca, TMA nociie BO3HHKHOBEHHSI MOTYT NOJABeprarhest
NOCTCEANMEHTALNOHHBIM npeoOpasoBaHuAM (rpanchopmaiuu)
npexkjae BCEro B pe3y abrare NPOSAB/ICHHS MPOIECCOB BHYTPHCION-
HOrO (BHYTPHILIACTOBOrO) PACTBOPEHHSA XHMHUECKH HEeYCTOHUHBBHIX
T}

PacemarpuBas gaHHblii BOIPOC, OCTAHOBHMCS HECKOJBKO N0OAPOG-
HOO [la yiKe ynomunuasuieiica Builie 3akonomepunocth Tyae—Ilerru-
Jxona, Kacatouleiics ocof6entocTell XpoHocrpaTurpaduyeckoro pac-
npejfeJeHHs TEPPHTeHHbIX MHHepaJoB. DTa 3aKOHOMEPHOCTh B ee
COBpeMeHHOIl TPaKTOBKe B camoM ofuieM BHAe Moker ObITh cdop-
MVJ1HpOBaHa cJefyKUWHM o0pa3oM. B HampaeJIeHHH OT MOJOABIX
OT.I0KEHHI KO Bce 6oJiee JPeBHHM H IJ1yDOKO NMOrpyxeHHbIM oblee
UHCJI0O MHHEPAJIbHBIX BHAOB, NMPHCYTCTBYMOLIHX B cocraBe TM ac-
counauuil TAMea0l ¢pakUHH, NOCIEJ0BATE/]bLHO YMeHblIaeTcd 3a
CueT BHYTPHCJOIHOIO pacTBOPeHHs XUMHYeCKH Bce Gogee ycrofiui-
BLIX B YCJOBHAX JMa-, Kara- # MerareHe3a TEePPHIeHHBLIX MHHe-
PaJios.

Tax xe xax K. Tyme n ®. IlerTnazxoH, MOMKHO BLIAeIHTH 3a-
KOHOMEPHOCTH: 1) B HampaBJieHHH OT MOJIOALIX OTJOXKEHHH KO Bce
GoJiee ApeBHHM H IyyOOKONOrPYKEHHBIM YyMeHbllaeTcss MHHepaio-
ruyeckoe pasHooGpasie TMA tsikesoit GpakipH, KOJHUECTBO NpPH-
CYTCTBYIOIMX B HHX MHHEPaAJbHBIX BHAOB; 2) MOCAEA0BATEIbHOCTH
HcuesHoBeHHs TM B HampaB/eHHH OT MOJOJAHIX OTJOMCHHH KO Bee
Goslee ApeBHHM H IJyOOKOMOrpyEeHHBIM COOTBETCTBYET MOCJeJ0Ba-
TEJbHOCTH YBeJHYeHHsl XHMHYecKoit ycroiduusoctn TM (B ycnoBHAX
Ana-, Kata- 1 MeTareHesa, KaK MOXHO H HYXKHO ceifuac 100aBHTb,
HOO OTHOCHTE/IbHAsi XUMHuecKas ycroiiuusocte TM B 3THX yeao-
BHAX, KaK y2Ke JABHO yCTaHOBJeHO, B yactHoctH, @. [lerTaxkoHoMm,
He BMOJIHE TOMKAECTBEHHA HX OTHOCHTEJBHOH YCTOIYHBOCTH B yCJO-
BHSX MOBEPXHOCTHOTO BEIBETPHBAHHA).

OTH 3aKOHOMEPHOCTH BIePBHIE, XOTS, MOXKeT OhiTh, H HE B CTOJb
seHOl dopme, Gulan chopmyanposanu JK. Tyae 8 1913 r. ®. Tler-
THIKOH, 06061HB 60ab110H dakTHYeCKHH MaTepHal o6 0caJlouHbIX
¢Gopmanusx pas/HYHOrO BO3pacTa, N0Kasa/ HX CTATHCTHYECKH BHI-
AEPIKHBAIOILYIOCH TNPAaBHJAbHOCTh. YCTAaHOBJEHHIO 3THX 3aKOHOMep-
HOCTell NMpeAlecTBOBAJH HIAEH O Pa3JHUYHOH XHMHYECKOH yCTOHYH-
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soctH TM, ruyGoko ykopenuslinecs eule B XIX B., H MpIc/ib O BO3-
MOXKHOCTH NMOCTCEAHMEHTaIlMOHHOrO XHMHYECKOTQ PA3/loXeHHa U 3a-
meuenuss TM HenocpeACTBEHHO B OTJOXKEHHAX, MO-BHAHMOMY BIliep-
Bble BeickazaHHasi [. Tomacom B 1909 r.

B coorBeTcTBHA ¢ HMEOLHMHCA JdaHHLIMH, B paspesax ocaiou-
HBIX TOJNL B HalpaB/eHHH CBEPXy BHH3 B nanbdojee NOJHOM caydae
MOMKHO BBHIJEJHTL OCHOBHLI€ 30HLI M djJleKBaTHble UM craiauu (iJan
(haspl) 1poABJEHHS NPOLECCOB KaTareHeTHUCCKOro BHYTPHCIOHHOrO
pacrBopenns TM.

1. 3ona caabozo (HawaavHoeo) nposeaenus [1BP. B npenenax
9TOIl 30HBI TPaHCHOPMHPYIOTCH HEKOTOpbIe THIOMOP(QHbIE ocobeH-
HOCTH XHMHYecKH HauMeHee ycroiunBbix TM (osuBuHa, nupokce-
HoB, ampubosion, GHOTHTA) U MOXKET NPOUCXOAHTHL YACTHYHOE YHNU-
TOXEHHe MHHEDPAJIOB 3TOMH FPYINBI, Mpee BCEro 0JIHBHHA Kak Hall-
MeHee ycroiunBoro u3 nux. Kpome Toro, Moxer B TOi HJIH HHOI
Mepe NPosiBJAATLCH vacTHuHas TpaHchopMallis THIOMOPGHHBIX 0OCO-
OennocTeil TEPPHUreHHBIX MHHEPAJOB  cpejHell (MPOMeKyTOUHOI)
XHMHuecKoll ycroiluuBocTH (MUAOT M €ro rpynna, XJOPHTOHM, OT-
YaCTH aHAaJdy3HT).

2. Bona cpedneeo npossaenus [IBP. B 3toll 30HE XUMHURCKN
HeycToltuiBEle (HH3KOycTofiunBbie) TM mnosaHocThIO HcuesalT, uac-
THUHO paspywawnTtcs TM  cpeiaHeil  XHMHYECKOH  yCTOHYHBOCTH,
TpaHcHOPMHPYIOTCH HEKOTOPLIE THIOMOP(HBE OCOOEHHOCTH XHMIi-
UeCKH CpaBHHTENBLHO ycToiluuBeIX TM (cuanumanuT, KManuT, cTap-
poJHT).

3. 3ona cuavroeo (eaybokoeo) npossaenus [IBP. B sroii 3one
XHMHYECKH OTHOCHTEJbHO HeycTofiuuBble TM oTcyTecTBYIOT, NOJHO-
CTBLIO Pa3pylaloTcs MHHEpaJbl cpeddeil YCTOHYHBOCTH, HAUHHACTCS
YACTHYHOC Pa3pylleHHe CPABHHTEAbHO YCTOHYHBBIX MHHEpaJoB.

4. 3ona ouenv cuavhoeo (8ecoma 2aybokoeo) npossaienus [IBP.
B 3T0il 30HE NPOKCXOANT NONHOE Pa3pyliieHne CPpaBHUTEALHO YCTOl-
ypBbiXx TM B coxpaHAIOTCs CBepXYCTOHUHBBIC — TJIaBHLIM 00Gpa3om,
LHPKOH, PYTHJ, TYPMaJHH, rpaHat. Bo3MOXKHBI H3MEHCHHS HEKO-
TOPLIX THNOMOPGHBIX ocoGeHHOCTEel MHHepaJioB 3TOil rpylnsl U yac-
THYHOC pa3pylUeHHe HauMmeHee VCTOHUHBLIX H3 HHX (rpaHar).

Ha arux e ocHOBanusX, T. €. ¢ yueToM TpaHchopMaLHd THIO-
mophubix ocobennocteii TM, uameHeHHH KOJHYECTBEHHLIX COOTHO-
weHnii Mexxay TM B peayabrate 4acTHYHOTO YHHUTOMKEHHS HEKOTO-
PBIX H3 HHX H H3MeHeHHil BuAoBoro HaGopa TM B pesyabrare mnou-
HOI'0 YHHYTOKEHHS HEKOTOPBIX H3 HHX, BO3MOJKHO BblAejeHue H 00-
Jee ApoGHbIX eanHHL — noi3oH [IBP o6somounoro Beulecrna.

3a kampnoit u3 3ou I1BP uenecoo6pasuo 3akpenitse ciaeayiollue
obosHauenus: I —3ona cnabbix nposiBaennii [1BP; 11 — 3ona cpen-
nux npossiaennit TIBP; I1I —30ona cuabHbiX (ryGOKHX) nposiBie-
nuil TIBP; IV —30na ouenb cuasHbiX npossaenuii [I1BP. IMoasouw
Ke - uegecoobpasHo 0603HauaTh apaOCKHMH LHppaMH B Hanpas.ie-
mm) CBepXy BHH3 (HyMepauus B npejenax Kaxkioil 30HBI OTHEbs
nas). f
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Kaacenbukanus M XapakTepHCTHKA HHAHKATOPHLIX IPH3HAKOB
BHIACJICHHBIX 30H H COOTBeTCTBYIOHiMX MM craauit (das) TIBP cxe-
MaTHYeCKH mpeAcTaBienbl B Taba. 15. Habaonaemblie B npupoie pe-
aJbHble 30HB nposiBjenus [IBP aBasiorcs auib GJH3KHM NPHOJIH-
JKEHHEM K 3TOH cxeme.

TayOuHBl 3a7eraHusi © MOLIHOCTH BBHIJAEJNEHHHIX 30H (H MOA30H)
I[IBP B pasuplX cayuasix MOryT OBITb CYIIeCTBEHHO DPasJHYHBIMH,
UTO OnpejensieTcss B KaXKAOM c/lyuae KOHKPETHBIMH YCJOBHSMH 1pO-
Tekanus [1BP (Bkamouas WCXOAHBII MHHEDPAJbHBEIH COCTAB OTIQMKE-
HHil, HX CTPYKTYPHO-TEKCTYpPHHE 0COOEHHOCTH, ONpeje/floliHe I0-
PHCTOCTb H MPOHHIAEMOCTh OTJOMKeHHi, cocTaB MopoBuix Bog, pH
i Eh cpeanl, niacrossle Temnepatypel H BCecTOPOHHee (ruapocra-

THYECKOE) AaBjieHue, OjHOCTOpOHHee (OOKOBOE) IaBleHue,

TeJbHOCTh npoTekanusa npoueccos [IBP).

JIJIH-

TaGauua 15

3onsl n cragun (thasw) [BP teppurenHbix muHepados ¥ ux TM HHIHKaTOpPBI

Tpynns Musepasos Crenens nposisaenis TIBP (3oust TIBP)
N0 HX OTHOCHTEABHOMN
XUMHYECKOR
yerofunsocTy caaban cpennss cuAbHAR OYeHb CHAbHAS
8 ycaosusx [TBP (I (1) (111) (1V)
Heycroftunsuie Tpanchopuupy- |Tloanoersio |OreyteTBy- | OTCYTCTBYIOT
(HH3KOYyCTOHYNBLIE) |1OTCHA THIO- HCUE3aI0T 0T
(osmBun, nunokee- | mopduse oco-
HB1, aMpHOOJE, 6eHHOCTH; vac-
GnoTHT H Ap.) THYHO HCUe3a[0T
(HanmeHee yc-
TOHYHBHIE)
Cpenneyeroiiunspie | Moryr tpane-  [Uactuuno [Monnoctsio [OTCYTCTBYIOT
(rpynna snupora, (hopMHPOBATHCS |HCUE3a10T HeuesaloT
auaanysur (?) THIOMOP(HBIE
H ap.) 0c0OeHHOCTH
Yertoliuupbie (Bbi- He 3atponytni |Boamoxser |[YacTHuHO [MonnoeToio He-
COKOYCTOHYHBLIEC) H3MEHEeHHA |HCUe3aloT ye3aor
{cuaaMManuT, Kna- THIOMOD®-
HHUT, CTABPOJHT HBIX ocobeH-
u ap.). HOCTel
Ouenn ycrofiunssie | He satponytem |He satpony-|He satpony-(Bo3momunt us-
(cBepxycToiuHBLIE) THI TH MEHEHHS THIO-
(uupKOH, pyTHI, MOpPGHEIX 0CO-
TYPMaJiHH, rpasar GeHHOCTelt H 4a-
H ap.) CTHYHOE HcYes-
HOBEHHE CpPaB-
HATEJIbHO MeHee
yeroifiunBux TM
(rpanat m ap.)

5 3ax. 981
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Hanpumep, no manusim A. Moproua [27] (raGa. 16), B maneo-
LIeHOBBIX OTJI0XKeHHsAX CeBepHOro Mopsi yiKe ¢ raybuust 915 m npo-
CJeKHBAeTCA YaCTHYHOE YHHUTOXKEHHE KMAHHTA H, TAKHM 06pasoM,
HaunHaercs 30Ha cuapHoro npossiaenus [1BP. C royGuHBI npumep-
Ho 1500 M HauyMHaeTcsi YAaCTHYHOE YHHYTOMKEHHE CTABDOJIHTA, UTO
yKa3biBaeT Ha HECKOJbKO 0oJ/iee BLICOKYI0O XHMHYECKYI0 YCTOHYH-
BOCTb CTaBPOJIHTA, M0 CPABHEHHIO C KHAHHTOM, B YC/JIOBHAX Kara-
FEHeTHYECKOr0 BHYTPHCJIOHHOTO PACTBOPEHHS H J4eT OCHOBAHHS
JAJSi BblAEJEHHs cJjeayiouleii nmoj30HB B paMkax 3oHwe. Ha 3toil
ray6uHe cojepikaHHe KHAHHTA pe3kKo cHHikaercs. C ruyOuHBI OKO-
jdo 2135 M mnpakTHUeCcKH HCYe3aeT KHAHHT H HauyHHAeTCs pe3Koe
CHHJKEHHE COAePKaHHA CTaBpoJuTa. ITO (0COGEHHO MEPBBI H3 3THX
(akTOB) AaeT OCHOBaHMS AJS BbIJICJCHHSA ellle OJHOIl, caMOH HHX-
Heil N0J30HBl 30HLI CHJLHOTO BHYTpHCJOfiHOrO pacrBopenis. C riy-
Gunbl npuMepHo 2590 M NMpakTHYECKH HCYe34l0T KHAHHT H CTaBpO-
aut. CoOTBeTCTBEHHO 3Ta TJyGHHA B MaJEOLEHOBHIX OT/JIOKEHHAX
CeBepHOro MOPsl COOTBETCTBYeT HHMKHell TpanHIle 30HB CH/JIBHOrO
nposisiienuss [IBP u nauany 30HL OUEHb CHIBHOIO TPOSIBJIEHHS
[1BP.

Becbma nokasate/ibHO A5t 3THX OTJIOMEHHIT OTHOLICHHE CTaBpO-
JuT/KHauut (cM. ta6a. 16), BHIYHCJACHHOC aBTOPOM MO AaHHLIM
A. MoproHa.

B camoii Bepxueit 3one 10 rayGunsl 915 M BesHuMHA OTHOLIEHUS
HCKJIIOYHTEJbHO Bhigepxkana (1,7—1,8) u, oueBHAHO, COOTBETCTBYeET
NepBHYHOMY, CCAHMEHTOIeHHOMY 3HAYEHHUIO 3TOrO TeppHreHHO-MHHe-
pajorndeckoro koagpdunuenta (TMK).

Huxxe naGmiogaercss A0CTATOUHO NOC/AE10BATE/IBHOS H BCE YCKO-
psolleecs ¢ ray6uHoi yBesanvuenue aHadenus storo TMK, uro yka-
3bIBA€T, BO-NIEPBLIX, HAa IOCJEL0BATE/NbHOE YCH/JAeHHe ¢ IJyOHHOI
[1BP, a Bo-BTOpHIX, HA GOJBLIYI0 XHMHYECKYIO YCTOHYHBOCTD B 3THX
YCJAOBHAIX CTABPOJIHTA 110 CPaBHEHHIO ¢ KHaHHTOM. 30Ha, B Ipeje-
Jax Kotopoii HaGaonaercs cBsizannoe ¢ [IBP yBennvenne snauenus
TMK S/K (ray6unst 915—2590 M), B COOTBEeTCTBHH C NMPHBeJCHHOMH
Bbillle KJaccH(pHKaNHOHHOM cxeMmoil (cM. Taba. 15), oTHOCHTCS K 30-
He ray6okoro nposiBnenus [1BP. Eme Gosee narasaubie pesy.ib-
Tarhl JOJIKHO AaTh BHIYHC/JEHHE AJsi OTJOXKeHuil 31oil 30HH TMK
tuna T/Sl, R/(K4+S) u 1. n. CBegenus o copep:xanuu apyrux TM
(kpome rpanarta) B pabGore A. Moprona [27] He npuBeleHHI.

HasecTnbl HeeinHnuHble GAaKThl, PE3KO HE COrJacyloLlHecs C 3a-
kKoHomepHoctbio Tyne—IlerTuakoHa u He HMeMIIHe T0Ka BIOJHE
Y0BJIETBOPUTENBHOrO 00bAcHeHHA. OcoOeHHO 3TO KacaeTcs OTKJO-
HeHHH oT ykasauubix @®. [TerTnaxoHoM JaHHBIX 00 OCOGEHHOCTSX
CTpaTHrpa(HIECKOr0 pacnpeiesiecHHs PasjHUHLIX MHHEDAJbHBIX BH-
H0B TaKeJoH ¢pakuuu. [IpuBesem HekOTOpble NPHMEPHIL.

3. C. Ulepbakos, T. ®. INpockypun u 0. H. Jlynnos ycrano-
BHJIH B JEBOHCKHX TeppHreHHbIX nopojaax 3anaanoro ckjiona Cesep-
HOro Ypana cylieCTBeHHbe KOJHYECTBA OJIHBHHA, pacnpocTpaHeHHe
KOTOPOro 10/ir0e BpeMsi H3-3a HH3KOH XMMHUECKOH YCTOHYHBOCTH
CYHTANOCh OFPAHHYEHHLIM COBPEeMEHHBIMH OCaJKaMH.
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Tabauuna 16

CopepKanue CTABPOIHTA M KHAHNTA B N2JEOLEHOBBIX OTJOMeHnsx CesepHoro
mops (1o A. Moptony [27]), sHauenns TMK
crappoant/kuannr (S/K) u sonaaprocTs npousiaenus [BP

Coaepianue p Taxkeaof
(ppaxim, %

S 3 i nep
Iay6una, M SiK “o:::: '}‘[;\?Duq}?ﬂ‘:ln'rupi.l
Cranpoanr Kuannrt
457—610 4.4 24 1,8 I—I1
610—762 3,5 2,1 1,7 Crag
i . POJIHT H KHAHHT Co-
762—915 4.8 26 18 XpaHAKT MNepBHYHLIE CO-
JlepKaHHd, HO COlepmKar
cyeibl TPaBJEHHS
915—1067 4,1 16 2,6 111,
{ggg:g%ﬂ gg ll’g }3‘; Yactuytnoe HCUE3HOBIHHE
1372—1524 3.9 1.8 2,2 R
1524—1677 3,2 09 3,6 111,
{gé{,:iﬁgg 5233 gg g’g Hactnunoe HCUE3HOBEHHE
19822135 921 0.3 7,'0 KHAHHTA W CTABPOJHTA
2135—2287 1, Penkuit — 1115
gigg:gég? (lj’ 3’ e T HMoaxoe ucue3HOBeHHE Kil-
v il aHHTa, 4YaCTHYHOE HCYye3-
P HOBEHHE CTaBPOJHTA
2591—2744 Peaxuii o — 1A%
i [?C;il:{];l! 5 i IMoanoe ncyesnoBenue Ki-
2896—23049 ” OtcyTterByer — o
3049—3201 i 5 i
3201—3354 |OreyrerByer = it




JI. H. HoBocesioBa onucajia NPHCYTCTBHE B HHMKHEKeMOPHHCKHX
oraoxkenunx IOxuo#t TyBel yHukaabHoii TMA, cocrosiuiei us nJa-
THOKJA30B THNA OJIMTOKJa3a — aHJe3HHa, SrHPHHA, STHPHH-/IHOICH-
Aa, pubeKHTa, racTHHrcHra, OHOTHTA, JenuioMmesnaHa, ¢JOromnHTa,
1IOPJIOMHTA, THPOXJIO0PA.

B. T. I'ynsenko, B. T. PaGornoB u ap. B KeMOpHiicKHX H BepxHe-
JOKeMOPHHCKHX OTJIOXKEHHSX I0r0-BOCTOYHOTO CKJOHA AJJaHCKOro
IHTa OTM@YAIOT NMHUPOKCEHb (FHIepCTeH, aBTHT, STHPHH, AHOICHA),
aMmiuGoaBl, 3MHAOT, GHOTHT, THTAHHT.

AnuaoT-poropoodMaHKoBblil coctaB TMA Tsxke/10il dpakiun or-
JIOXKEHHI1 BepXHeH uacTH cepajaxckoil cepuu (BeHJ CeBepHOro CKJO-
Ha Aaganckoro uura) ycranoBun M. E. MocksartuH.

ITo nanmpm H. T. BopoBko u Jp., XHMHYECKH HeyCTOuHMBBLIC
TM npHCYTCTBYIOT (HEPEAKO B 3HAUHTENBHBIX KOJHYECTBAX) BO
MHOTHX JIpeBHEHIIHX JOKeMOPHHCKHX H paHHeNaJeo30HCKHX OTJO0-
xkenusx Ypana. Tak, B aurasipunnckoii cBute cpejrero pudes Baui-
KHPCKOro @HTHKJIHHOPHSA Haiijlen oJuBHH. B KPHBOJIYKCKOM HaJAro-
PH30HTE BEPXHEro NpOTepo30s 3anajfiHoro CkJoHa YpaJna, no AaH-
HBIM LIJIHXOBOr0 ONpoOOBaHMSA, YCTAHOBJAEHH BLICOKHe KOHIEHTpa-
IHH oJduBHHA, amM}ub0J0B, 3NHA0Ta. B HHMKHeAaIIHHCKHX OTJIOMKE-
HUAX (Bena) B paione KyabiMKapa ycTaHOBJACHH 3HAUHTE/bHBIE CO-
JiepiKaHus MHPOKCeHOB. B amnuCcKOo# cepHH HHOTA B 3HAYHTEILHOM
KOJIHUECTBE COAEPKHTCA TayKOHHT. OT/0¥eHHs HHMKHEro H cpei-
Hero opaoBuka lOxuoro ¥pana oGorauienbl NHPOKCEHAMH, 3MUI0-
TOM, OJTHBHHOM.

[IIupokoe pacmpocTpanenHe XuMHUeckH HeyctoduuBex TM no
BceMy ocafoyHoMy paspedy lLleurpanabnoit CuGUPH OT BepxHero
NpoOTEpo30s 10 HHXKHero Meda ormeyaior 3. 3. Ponkuuna, M. E. Ka-
naan v E. I'. JOnoBHbI. B yacTHOCTH, N0 AaHHHIM YKa3aHHBIX aB-
TOPOB, B OTJIOXKEHHAX CHHHICKOro BO3pacra cpejHee COAeprKaHHe
OJHBHHA B TsXKeI0H (pakuuH, mo pe3yabpTatam 71 aHaju3sa, co-
crasaset 8,7 %.

Uiesno nofgoGHEIX IPHMEPOB  MOMKHO 3HAYHTENBHO YBEJHYHTD.
Ilpn 3TOM BaKHO OTMETHTb, YTO 1O KOMILIEKCY APYIHX JIHTOJOTH-
YeCKHX MPH3HAKOB MNEPEYHC/JCHHBIE OT/JMOXKECHHA HaXOMATCsS HepelKo
Ha craauax raybokoro KarareHesa (anokaTareHesa) M mMerareHesa
HJIM Ha4aJbHOro MeTaMop(Husma.

Huskan xumuueckas apenocts TMA muornx poxemGpHiicKHX OT-
JIOZKEHHI CHOpaBeiHBO CUHTAETCH IMOKA3aTeJIeM OTCYTCTBHS Taybo-
KOTO MpOSIBJIEHHS IIPOIECCOB TMOBEPXHOCTHOTO XHMHYECKOIO BLIBET-
puBaHHs Npu dopMHpOBaHUH 3THX oTjaoxeHHil. [lo kpafineit mepe,
OTY4CTH OHA MOXKeT GbiTh CBA3aHA € NPOABJICHHAMH KOHCEJHMEH-
TalHOHHOTO ByJKaHH3Ma B aokem6Gpuu. Ho oxnoBpeMeHHO oHa —
nokasarejnb caaboro NMPOABJIEHHS B COOTBETCTBYIOIIHX OTJ/JOMEHHSAX
NPOLECCOB NOCTCEIHMEHTALHOHHOTO BHYTPHCJOHHOrO pacTBOPEHHS
XHMHYECKH HEYCTOHYHBLIX TePPHIeHHHIX KOMIIOHEHTOB, NPHYHHBI Ye-
rO BEISICHEHBI JJaJIEKO He B IOJIHOH Mepe.

B cBsI3H €O CTaTHCTHYECKHM XapaKTepoM 3aKOHOMEpDHOCTH Xpo-
HOoCTparernyeckoro pacnpejenenus TM (umasBanyoii HaMH B 4ecTb
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VCTAaHOBHBIIHX ee reosoros sakoHoMmepHocTbio Tyne—Ilertuaxona)
OTMEUECHHBIE BbLIIIE H APYTHE H3BECTHble OTKJOHEHHS ellle HeaocTa-
TOUHBl A5l OTPUILAHHS CHPABCAAMBOCTH JANHOII 3aKOHOMEPHOCTH
H HYXal0TCsl B A€TaJALHOM H3YUYEHHH.

CoxpaHeHHe XHMHYeCKH HeycToiuMBbHIX TM B BecbMa JApeBHHX
H ray0oKo NOrPYXKEHHBIX OCAJOYHBIX TOJIAX BO MHOTHX cjayqasx
MOKHO OOBACHHTHL Pas3yiiuHLIMH QopMaMH «3aneyarbiBaHua» («Gpo-
HHPOBAaHHA», «KOHCEpPBalHH») 00/0MOUYHBIX 3epen. HaubGosee ag-
dexTHBHO «OpoHHpOBanue» penukToBbiX TM, npuBoAsiiee K AIH-
TEJIbHOMY COXPaHEHHIO XHMHYECKH OTHOCHTGJILHO HeycTOHYHBBIX
MHHEpPaJIoB, NPOSBJAAETCS B KOHKPCHHOHHBIX CTSKEHHSX, KaK 3TC
Oulio noxkaszano M. Bpamiertom, a nosgnee P. Beiiem, T. Toz-
JoMm, P. ®oakom u ap.

MuoruMu apropamH YCTaHOBJEHO sSIBJCHHE 3alla3biBaHHS BHYT-
pHcaoiiHoro pacrsopenus TM B nopojax ¢ HH3KUMHM 3HAYEHHAMH
TIOPHCTOCTH H TIPOHHLAEMOCTH, OCOGEHHO TJIMHHCTHIX. DTO — TAKKe
©0coOBIl THI «3anedarniBaHus» 00JOMOUHBIX 3eped. B mnocaeguee
BpeMs YCTAaHOBJEHO, YTO [AOCTATOYHO IIHPOKO pacnpoCTpaHeHHLIH
cayuaii  «3aneyaTblBaHHA» («KOHCEpPBALHH») XHMHUECKM OTHOCH-
TeJibHO HeycToiiunBeix TM B ocajouHBIX TO/IAX CBSI3aH ¢ MPOHHK-
HOBEHHEM B NOPOALI-KOMICKTOPHL YFACBOAOPOAHBIX (UIIOHAOB, MpH-
BOJASAIHM K 3aMe[JIeHHI0 («HHFHOHpDOBAHHWIO») HJIH NOJHOMY Ipe-
KpalleHH10 NPOLECCOB BHYTPUCIOHHOrO DACTBOPEHHS MHHEPAJOB.

EcrecTBeHHO, uTO «OpOHHPOBaHHEIE» («3ameyaTaHHbe») 3epHa
TM, oGaamaimolux HH3KOH XHMHUYECKOH YCTOHYHBOCTBIO, MOTYT €O-
XpaHuaThesd Ha riyOHHAX, Ha KOTOPHIX B OTHOCHTEABHO BBICOKOIO-
PHCTBIX H «He3amevyaTaHublX» OTAOXKeHWAX nogodHsle TM yHHuUTO-
JKeHBl B pe3y/bTaTe NPOsABJAEHHS NPOLECCOB BHYTPHCIOHHOro pac-
TBopeHus. IlogoGHble «OPOHHPOBAaHHBIC»  peHKTH Haba0AaloTes
HHOT/la He TOJIbKO B OCAaJQYHbLIX, HO ¥ B 3HaynTenbHo Gosee ray6o-
KO H3MeHeHHEX wMeramopguueckux nopoaax (. Bunkiep,
H. B. Jlorsuuenko, B. H. IlIsanos u ap.).

K OCHOBHBIM YCJIOBHAM, COACHCTBYIOIMM AJUTEJBHOMY coXpa-
HEHHIO XHMHUECKHM OTHOCHTeNbHO HeycroHumBuix TM npu TIBP, ot-
HocsaTes: 1) OponnpoBaHHe APYTHMH INEPBHYHBIMH MHHEpPaJaMH
ocajka (HampuMmep, TAMHUCTBIME) B YCJIOBHSX HH3KOH obulefi mpo-
HHILAEMOCTH NOpojbl; 2) GPOHMPOBAHNHE BTOPHYHBIMH, ayTHI€HHBIMH
MHHepaJaMH: a) 3aloJHsIOUIHMH MOPbl B MEXK3ePHOBOM TPOCTpaH-
cTBe, 6) 00pasyoUIUMI KOHKPELHOHHEIC WM UHble CTHMKEeHHs, BKJIO-
ualonine 3epHa TM, B) HenocpeJACTBEHHO NOKPBIBAIOIIHMH 00J10M04-
Hble 3epHa TPYAHOPAcTBOPHMON NJeHKol; 3) OpoHHpoBaHHe 00J0-
MOUHBIX 3epeH YIJIeBOAOPOAHOH nienKoll, conpoBOMKAAIOIIeecs: THA-
podobuzanueii ux nmosepxHocTH; 4) OponnpoBaHHe («3anevaThl-
BaHHE», «KOHCEpBAaUHs») O0O0JOMOYHBIX 3epeH yIJeBOAOPOAHBIMH
¢uiongaMu, BHITCCHSIOUIHMH TOPOBLIe BOAH (B TOM uHCae HE CO-
npoBoaatolileecs: ruapodobu3alHeil NMOBEPXHOCTH 3ePeH INpH co-
XPaHeHHH BOKPYr 3epeH OCTaTOYHOH NJeHOYHOH BOJH).

Hmerorea cayuau, Korjla npuydHol COXpPaHCHHMs XHMHYECKH He-
verofiunBelx TM B riyOHHHBIX YCJOBHAX OCTalOTCSl HEBHISBJCHHBI-
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MH H OTCYTCTBYIOT JalHble, CBHAETEJLCTBYIOUHE O TEX WJIH HHLIX
dopmax «3aneyaTbiBaHHs» MuHepaJsoB. Iloao0HHIe cayuanm cTaTH-
CTHYCCKH He CTOJb MHOFOYHCJICHHBI, KaK CAydaH YHHUTOMCHHS He-
YCTOHUMBBIX MHHEpPaJOB, HO Kax ALl H3 HHX, He MoJydas ymoBJjicT-
BOPHTE/IbHOTrO0 OODBSCHEHHs, CTABHT IOJ COMHeHHe MpeicTaBJeHus
0 BHYTPHCJOHHOM pacTBopeHHH 00J0MOYHOro BewiecTsa (HX cnpa-
BeJIHBOCTb HJIH YHHBEPCAJbHOCTD).

B cootBeTCTBHH ¢ pesyabTataMi, nogdydeduniMu A, B. Konenato-
BuueM, A. I'. KoccoBckoii, H. B. Jlorsatenko, B. H. IlIsamossix,
B. . lllyroBsiM B Ap., HeoOXOAHMO OTMETHTb, UTO BechbMa JJHTETh-
Hoe (COTHH MHJIJIHOHOB JIET) COXPAHEHHE OTHOCHTEILHO HEYCTOfli-
yuBblX TM Moker GbITb CBI3aHO €O CHEUH(HYECKHMH pPErHOHAL-
HBIMH TEKTOHHYECKHMH NPHYHHAMH H OOGYCJOBJEHHBIMH HMH TEpMO-
JAMHAMHYECKHMH YCJOBHSAMH NOCTCeAMMEHTAlMOHHOrO lpeobpasona-
HHs 06JIOMOYHOrO BEIIECTBa, Npexkje BCero ¢ OTCYTCTBHEM 3Hail-
TEJbHLIX TeMMEpPaTyp H OAHOCTOPOHHEro JaBJeHHf, Kak 3T0 Ha-
O6l0aaeTcs B Hersly0OKO HOTPYECHHBIX OTJOMKEHHAX MIaT(OpMCH-
HBIX obJacTefl.

Eumle 0fHON BO3MOMKHOH NPHYHHON JUIHTEJIbLHOrO COXpAHEeHHs
XHMHUYECKH OTHOCHTeAbHO HeycToH4HBHIX TM B ycaoBuax [IBP ao-
ryT OBITh OYeHb BHICOKOE HCXOIHOE COAepxKaHie 3THX MHHEpaJoB B
ocajike M KpyllHble HCXOJHble pa3Mepnl HX 3epeH. MapectHo, uto B
HEKOTOPBIX ¢Jyuasix, ocoGeHHo B 00JiacTAX BYJKAHOrEHHO-OCaAnu-
HOro JiToreHesa, aMm(puboJbl, NHPOKCEeHB, OHOTHT H HEKOTOpLIE ApY-
rHe MHHepaJsbl, obJjajalolliie HHU3KOH XHMHYECKOH yCTOHYHBOCTDLIO,
SBJISIOTCH He AKLeCCOPHBIMH, a OJHHMH H3 IVIAaBHBIX MHHEPaAJOB Ha-
kKanauBatouxcs oraoxennit. A, B. Koneanosuwuem u B. . Lly-
TOBbIM JJ51 OuoTHTa OBLIO NOKasaHo, YTO jake BecbMa JVIHTE/b-
Hule npoueccsl [IBP He Bcerga npHBOAAT K NOJHOMY HCYe3HOBEHIIO
3THX MHHEpaJoB, XOTsi H OOGYCJOBAHBAIOT HX TpaHcdopMalHio,
YMeHbLIUeHHe pa3MepoB 3ePeH H 2HAYNTEIbHOE CHIXKEeHHe HX Co-
JepiidHusa B MOpoje.

SIBnenne IIBP teppureHHbX MHHEpPAJOB yCTaHABJAHBACTCA KaK
IpH nepexofe Ko Bce OGoaee ray0okum crpaturpa@uyeckuM Ypos-
HSIM, TdK H B npejenax OAHOro cTpaTHrpadHueckoro ypoBHs MOpi
nepexojie or HedTecoaepmaLIHX OTAOMKEHHH K OTVIOMEHHAM 3aKOH-
TYPHOro npocTpatcTBa He(TaHLIX 3age:kedl. IlocaeAnns 3akoiHo-
MEpPHOCTh, PAa3JIHUHbIE ACHeKThl KOTOPOH PACKPLITH HCC/AEL0BAHHIM I
E. I1. EpmoaoBoii, B. Jloypu, H. A. Opaosoii, I'. H. Ileposuo,
I'. 9. Ilposopoenua, C. I'. Capkucsana, I'. ®doxrbayspa, K. P. He-
nukosa, M. B. llseuoroii, P. M. IOpkoBoii u paga Apyrix asTo-
poB, #BJsETCA OAHHM H3 Hawbojee BeCKHX apryMEHTOB, HOATBEpIK-
AaI0UHX LIHPOKOoe nposBienHe npoucccop 1IBP xumuuecku Heyc-
toiiunBeix TM.

Henbsst e o6paTiTh BHHMaHHe Ha CylleCTBOBaHIe OIpe/e/eH-
HOTO Napajokca B XpoHocTpaTurpaduueckom pacnpefieneddin TM
Jgerkoi u Taxenoi ¢pakuuil. CyllecTBOBaHHe 3TOrO MapajoKkca Bbl-
TEKaeT, B 4acTHocTH, H3 nosyuyeHHuXx A. b. Ponosmim, M. C. Mu-
xafinoeckoit 1 M. Y. ConoAKOBOi1 AaHHBIX MO 9BOJIOUHH MHHEPaJb-
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HOTO COCTABA TeCYAHBIX OTJOMEHHI H MOATBEPIKAAETCA MHOTQUHC-
JEHHBIMH JaHHBIMH JPYTHX aBTOPOB.
Kaxk yeranosuan A. B. PonoB u ap., xumuueckas 3penocts TMA

JEerkod (paxui, ponpekn AeiictsHio mpouecco [IBP, e nosbl-

LIAETCsE B HANpaBJCHHH CBepXy BHH3 MO Pa3pe3y 0cajoYHOTO uex-
aa Bocrouno-Esponefickoit n1atgopMbl H conpefeabHblx obaacrei
OT COBPEMEeHHbIX OTJOMKCHHH 00 BEPXHENPOTECPO3OHCKHX B HHTEp-
BaJie BpeMEHH, oxBartbiBaoulem Gogee 800 MaH. €T, H B HHTEpBaJe
rayoun Gonee 3000 m. Bmecte ¢ TeM 3TH 3Ke aBTOPH AJSi THAKEIOH
GpakuHN ITHX Ke OTJONKeHHH YCTAHOBHJIH, YTO «CyMMapHOe cofep-
JKaHHe HEYCTOHYHMBHIX MHHEpaJOB yBeqHuHBaeTcst noytH B 30 pas
OT CHHNA K YCTBEDPTHYHOMY BPEMCHH», OODLACHHB 3TQ «3IHICHETH-
YEeCKHM PACTBOPEHHEM HaHMEHee CTOHKHX MuHepajoB». J[laHHbL
Hapajoke — oUeBHAHOE HECOOTBETCTBHE B OCOGEHHOCTSAX 3BOJIOUHH
TMA nerkol n TsKenoil Gppakuiii — noka He moJy4HJ YAOBJETBO-
PHTEJIBHOTO 00bACHEHHS.

Ecan orpannunBaTthes JHIb (PaHEPO30EM, TO MOMKHO TPHIATH K
BLIBOAY O TOM, YTO cCOJepIiKaHHe 110JeBbX HINAaTOB YBeJHUYHBAeTCH B
necyanikax ¢ yMeHblieHHeM Bo3pacta [11]. Oanako yuer nMmelo-
HIMXCA AAHHLIX O AOKCMOPHIICKHX OTJI0MEHMSIX NOK43bIBAET, HTO
JUIS TCONOTHYECKOH HCTOPHH B LeJI0OM TeHJEHIHsA, KOTOpas ¢ HEKO-
TOPBIM OCHOBAHHEM 1103BOJHJIA Obl CONOCTABUTHL A4HHBIe O cOcTaBe
Jerkoit pakumd ¢ AaHHBIMH O cocTaBe TsiKeaol (pakinum u c
NpPefCTaBACHUSMH O BHYTPHCIOHHOM  pPACTBOPEeHHH 00JIOMOYHOro
BelllecTBa, He BulAep:kiiBaeTcs. Tak, ecau BOCHO/Ab30BATLCS JaHHBI-
mit A, B. Ponosa u apyrux, cojep:kaHue MOJIEBHIX WINATOB B JA0-
wemOpuiicknx necuanukax Boctouno-EBponefickoii niatgopmer co-
crapasier 30,5 %, Torma Kak cpeiHce COAEPIKAHHE MOJEBLIX IUMa-
TOB B NECYaHHKAX MO BCEMY H3YYEHHOMY MMM pa3spe3y miaatdopmbl
(noxenGpuii+paneposoil) B aBa pasa menbwe (15,3 %). INpunun-
MHaJIbHO CXOANbIe AaHibie noaydens! A, Dxrenem n aas CeBepHOM
AMepHku. :

Moo noJsiarate, 4TO CyULeCTBOBaHHe AAHHOIO napajokca sB-
JifieTcsl CACACTBHEM COBMCCTHOTO BJHAHHS pPAa NMPHYHH.

Kak nokasanu B. Xyan u B. Keasep, 10. Il. Kasanckui
W Ap., YCJOBHSL NOBEPXHOCTHOTO BBLIBETPHBAHMS MHHepaJoB B JIO-
KemOpun 1n Qaneposoe He Oblin oaHHakoBbIMH. H3-3a pasanuna
STHX YCJAOBHI OJHBHH, NHPOKCEHB, aM(pHOO0/bl, GHOTHT, MYCKOBHT
B A0KeMOPHICKUX KOpax BbIBETPHBAHHS moJABepra/Hch OoJee HH-
TEHCHBHOMY PACTBOPCHHIO, YeM B (paHEPO30HCKHX, TOrla Kak MHK-
POKJMH W JApyrue I[oJeBble WNaThl B YCJAOBHAX A0KeMOpPHICKOro
BEIECTPIBAHNS, HaobopoT, ObAH Gojee YCTOHUHBLIMH, ueM B ¢aHe-

is poaoe ocoOEHHO B NO3AHEeM Majeo30e, Me3030e M KailHozoe. D10

Or;i0 MPHBECTH K 3HAUHTEJBHOMY MEPBOHAYANLHOMY, HCXOJAHOMY
 HECOOTBRTCTBHIO B cTelleHH 3penoct TMA Jerkoii M Ts¥KeJIOf
QJ]JEIKH.H]I HAaKanJHBaBIIHXCS B AOKeMOPHH 0calKoB.

2. Ilpucyrcreyloue B coctraBe TMA nerkoit ¢pakunu ocajou-

- HLIX nopoj noJaeBble wnatel B yeaosHax [1BP, oueBnano, sBasior-

€, KaK NpaBHJ0, OTHOCHTENLHO YCTOHUHBBIMH H, 6e3ycJoBHO, OoJce
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VCTOHYHBBLIMH, uYeM LeJblil pPsL
Benwuina pif pactsopos TM rsaxenoit ppakunun (0JHBHH, -
nupokceHel, amgpubons, GHOTHT
u ap.). CyiiectByer MHeHHE, 4TO
2N B 3THX YCJOBHAX MOJIeBbIe IlMa-
o7 TBl MoOryt 6niTh gaxe GoJgee yc-
A%y g rofiuusbiMy, yem kBapi. [Tomo6-

~ HOe MHEHHe  BbICKAa3blBaJja
hed E. C. Pafuxanykaesa, no JaH-
e HBIM KOTOPOH COOTHOLIEHHE XH-
N MHYECKOH VCTOHYHMBOCTH [OJe-
A=K BLIX IINATOB H KBapua MpH npo-
g eccax MOCTCeAHMEHTALHOHHOIO
H3MEHEHHS OTJOMKEHNHH B 11Le104-
HOIl cpelde OKasblBaeTcst NpAMO
IPOTHBOMOJIOXKHBIM TOMY, KOTO-
Puc. 6. YpoBuH XHMHYECKOH YCTOHYH-  poe pabulojaeTcss TPH IMOBEpPX-
Boctd Kpapua () n amOuta (2) mpH  yoeryoy prBeTpHBAHHH. ['eoso-
pasanunbix 3Hauvenuax pH pactBopa,

o panamv E, Huxkens ruyecKkne HaOJIOJIeHHsT W 3KCTe-
pHMeHTaJIbHBle  HCCJAeLOBaHHA
10KA3bIBAIOT, YTO B HEKOTOPHIX

VCJAOBHSIX XHMHYECKas YCTOHYHBOCTb KBAplla CYLIECTBEHHO CHHIKa-
ercsl, a BO3MOMKHO, H OKa3biBAGTCS HHMKE YCTOHNYHBOCTH HEKOTOPLIX
XHMHUYecKH HaHOO/Jee YCTOMYHBLIX H IIHPOKO paclpocTpaHeHHBIX
MOJEBLIX UITATOB.

Becbma mHTEpecHBIe B 3TOM OTHOIIEHHH JaHHBIE TOJYYCHBI NpH
ficcae]OBAHHH YCTOHYHBOCTH MHHEPAaJOB B MOYBAX Pas3/HYHOrO TH-
na. Kak nokasaxn I'. A. CumonoB [13], KBapL XuMHYECKH CYUIECT-
BeHHO Gosiee YCTOHYHB, 4eM TMoJeBble UIMATHI, JHUL B [O4YBaX ¢
KHCJIOH peaxuuei cpefbl. B ciiaGokHCaAbIX H HEHTPAJIBHBIX YCJAOBHSAX
XUMHYeCcKas YCcTOHUMBOCTL KBapla H KaJHEeBHIX TNOJEeBBIX LINATOB
craHoBHTCes OuH3KOH, B 1IeOYHHIX yCJAOBHSX KaJIHeBHlE [OJIEBHIC
HImaThl YCTOHYHBEE, YeM KBapilL.

[To peayarTaTaM sKcnepHMeHTAJbHBIX HccaenoBauuii E. Huk-
Keasi [29], ypoBHH XHMHUECKOHl YCTOHUMBOCTH KBapua M anbOHTa
npu nopuienus pH pacteopa or 0,2 10 5,6 cyuecTseHHo cOanHKa-
1otest (puc. 6) u npu pH=5,6 ycroitunBocTh 3THX MHHEpaJoB 613
ka. [Ipasna, npu pH=10,6, no pauneim E. Hukkeas [29], xumuue-
cKasl YCTOHYHBOCTH KBapla BHOBb YyBeJHYHBaerTcs, a aJbOHTa —
CHHYKAeTcsl H KBapl, B 3THX YCJOBHfIX OKasbiBaercsl ycToiuHBee
aab6uta (kak u npu pH=3,6). B pabore E. Hukkeas Her naHHbiX
M0 KaJHCBBIM TOJEBHM nartam (oproknas, MHKpokauH)., OcobeH-
HO HHTEPECHBIMH 3TH JaHHble MOTVIH Gbl ObITH A5 3HaveHuii pH=
=5-+10. Ho, mo umMeomuMcsi f1aHHBIM, HEJIb3A HCKJIKYHTL BapHAHT,
4YTO XHMHYecKas YCTOMYMBOCTh KBapla MOXKeT OHITh H HHIKe yCTOil-
YHBOCTH KaJHEBBLIX TOJIEBHIX IUNATOB.

B Bonpoce 0 XxHMHYECKOH YCTOHYHBOCTH IOJIEBHIX IINATOB B yC-
qaosusix [IBP ocraercsi MHOro HesCHOro M npoTHBopeuHBoro. Ha-
PALY C pa3jIHYHLIMH TeOoJIOTHYECKHMH MAHHBIMH 00 HX BBICOKOI
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yeroiiunBocTH, uMetotest ceefienns (T. Aruaap, M. Xuapa u P. Jla-
pe3e H Jp.), CBHAETEILCTBYIOUIHE O BO3MOXKHOM [OCTCEJHMeHTa-
IHOHHOM BHYTPHCJIOHHOM pacTBOpPeHHH [0JeBbIX ImmaroB. Tak, Ha-
npumep, T. Arunap no pesynnbratam H3ydeHHs ocobeHHOcTel pac-
npeJeieHls NOJeBLIX IINaToB B TePPHTeHHHIX NMOpPOJAax Ha ceBepe
Mcnanuu mpuINes K 3aK/JAIOYEHHIO, YTO TOJEBHe IUNATH AOBOJBLHO
HeycToiiunBE TpH nponecce TIBP, npiuem HauMeHee yCTOHYHBLI H3
HIX TJIATHOKIA3B, KOTOPHE HCUe3alT /aKe B TEKTOHHYECKH OT-
HOCHTEJNBHO cTabHIBHEX KOHTHHEHTAJILHBIX 06/acTAX H B 30HAX
c¢naboro nporubaHusd, TorAa Kak 0oJiee YyCTOHUMBLIE KaJHeBble IO-
JieBble IITMATH OKA3EIBAKOTCH HEYCTOHUHBLIMH H HCUE3al0T JHIUL B
VCJOBHSIX HHTEHCHBHOTO H IMTyBOKOro nmporutaHwus.

B moaoGHBIX cayuasx MOIKHO TOBOPHTH B OCHOBHOM 00 omepe-
JKEeHHH ToBbIlIeHHs 3peqoctd TMA Taxenoil (ppakiuu B pesyibraTe
nposasienus mnporeccoB IIBP nmo cpaBHeHHIO ¢ MOBHIIEHHEM 3pe-
noctu TMA nerkoit ¢ppakuun. B serkoit ¢ppaxkuun HaKkanIaHBaIOUIHX-
Csl OTJIOXNEHHH O0bLIYHO HeT WJH NPHCYTCTBYET He3HAUHTeJbHOEe HH-
CJI0 MHHEepaJioB, KoTophle B yciaoBHax [IBP o6rapmaior Tako#d HH3-
KOH XHMHYECKOH yCTOHYHBOCTBIO, KaK MepeuyHCICHHLIE MarHe3Haib-
HO-JKeJie3HcThe TsKeable MHHEpalde W Aaxe Kak Oojee ycTOHUH-
Bhle TSIKEJTHe MHHEpaJdsl TPYNNBEl 3MHA0TA, AHAAJNY3HT, THTAHHT, a
BO3MOXKHO, KHAHHUT, CHIHMaHHT # Ap. YTo Kacaercs XMMHUYECKH
HaNMeHee VCTOHUYHBLIX TOJEBBIX LIMATOB (Ipexje BCero OCHOBHBIX
IJ1arHoOK1230B), a TakXke HedenuHa H IPYTHX XHMHYECKH HEYCTOH-
THBLIX JCTKHX MHHEPAJOB, TO OHH 3aYacTyI0 YHHYTOXKAMITCH ellle
Ha CTaJHsX, NPEAIUICCTBYIONHEX 0CaKOHAKOMIEHHIO, H MO3TOMY, KaK
NPaBHJIO, OTCYTCTBYIOT B MepBHYHOM cocTaBe TMA nerkoi (ppaK-
i, ITocrcenuMenTaniondoe mnoBemienne 3peaoctn TMA Jerkoit
¢gpaxiuu obbiuHo TpeGyer cyllecTBeHHO 6ojee HHTEHCHBHOrO, JIJH-
TeJbHOrO M rIy6okoro mposieiaeHus npoueccos [IBP, uem nossie-
HHe (mayke 3HauHTeabHOE) 3penoctH TMA Tsskenoll gpakunH, oco-
GeHHO eCaH B MCPBHUHOM COCTaBE TNOCJAeAHEH B 3HAUUTENBHOM KO-
JIHUECTBE TPHCYTCTBOBAJIH OJHBHH, NUPOKCeHB!, aM(HOOJIE H IpY-
THC XHMHYECKH OTHOCHTEJILHO HeycToiunBee TM.

3. IlpakTHUECKH TOCTOSHHOE, B HEJOM TOCJICLOBATENBHO YMEHb-
aoeecs, HO MEPHOAHYIECKH PE3KO YCHIHBAlOLieecsl BOBJICUCHHE B
Nenyaamnio H ocaakoobpa3oBaHHe CBeKHX TOPHHA MarMaTHYECKHX
H MeramMop(HUeCKHX TMOPOA, BeAylllee K OOLIEMY CHHIKEHHIO 3PeJO-
cti TMA, crnocofeTBYeT 3HAUHTENLHO GOJbLUIEMY CHHIKEHHIO 3pe-
Jocra TMA tsikesoft Gpakuun, ueM JErKoit.

4, TlpakTHuecKH MNOCTOSIHHOE, B I1€JOM MOCJEN0BATENLHO YBe-
JuuuBaloleecs, X0TA W NEPHOJHYECKH COKpallalolleecsi B MaclluTa-
6ax moBTOpHOE NepeoTNoXkeHHe MaTepHasa (oJiee APEBHHX 0Cal04-
HEIX TIOPOJ, BeAylllee K TOBHIIeHHIO 3penoctH TMA, mpuBoIHT K
3HauHTeNIbHO GOJBIIEMY TOBHINeHHIO 3penoctH TMA nerkoit (pak-
IIHH, YeM TSKeJOoH.

Heo6xoxumo o6paTHTh BHHMaHHe HA TO, 4To mnpomecce IIBP
XHMHYECKH HEYCTOHYMBBIX B rayGHHHBIX ycsioBHAX TM u mpoieccs
PCUUK/JIMUHOCTH (NOBTOPHOrO IepeoTyokKeHHsT 0OJOMOYHOTO MaTe-
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pHana), B TOi HJAH HHOH Mepe CONPOBOXKAAIOUWIHECH XHMHYECKHM H
$H3HKO-MEXaHHYECKHM paspylleHHeM HEYCTOHYHBBIX KOMIOHEHTOB
B NMOBEPXHOCTHHIX YCJOBHAX (a TakxkKe BOBJIeueHHeM B 000poT B
KauecTBe HCTOUYHHKOB CHOCA HEPEAKO BbLICOKO3PEJBIX 0Cal0uHBIX
nopos), B ofuleM AEHCTBYIOT B OJHOM HAaNpaB/jeHHH NOBHILLIEHHS
xumuueckoil spesioct TMA ocapounbix Toau. ORHAKO ¢ yyeToMm
BO3pacra OTJIOMEHHH, 3peslocTh KOTOPHIX BO3pacTaer NpH Bo3eil-
CTBHH OTMEYEHHBIX MPOLECCOB, Pe3yJbTaThl NPOABNECHHA 3ITHX HPO-
I[eCCOB BCTYNAIOT B ONpPENeJEHHOe NPOTHBOPEUHe.

Pesyiabrate [1BP poaKHbel ObITh MaKCHMaJbHBIMH B OTHOCH-
TeJbHO APEBHHX H HCILITABIIHX TAyb6OKOe NOrpyxeHHe OTIOKEHHSX.
HMmeHHO B 3THX OT/IOXKEHHSIX YKa3aHHble MPOLECCHl B ILEJOM [pO-
SIBHJIHCh HanGojiee HHTEHCHBHO, riyGoKO H B TeueHHe AOCTATOUHO
AnuteabHoro Bpemenn. Kak mokaswiBaior daxtel [10, 11], ocoGer-
HO 3TO CKaselBaerca Ha 3BoJiounn 3peaocti TMA taxenol ¢pak-
UHH OTVIOXKeHHH. Pe3yabTaTbl peUHKJIHUYHOCTH 06JOMOYHOTO MaTe-
pHana, ¢ yueToM paclIHPEeHHsi ee macmiTaGoB B HCTOPHH 3eMJH U
VBEJNHUYEHHS YHCIa LHKIOB NEPeoTNOXKEeHHs, NPoHAeHHbIX 06/10Mou-
HEIM MAaTePHAJOM OCafOYHbIX TOJIL, H COOTBETCTBEHHO CTEMNEHH €ro
nepepaboTkH, Hao0OPOT, JAOJKHEI BO3pacTath Anas 6ojee MOJOALIX
oraoxKeHHH. OcobeHHO 3TO OTpPaxaercsi Ha 3BOJIOLUHH 3pPeJocTH
TMA Jnerkoit ¢pakuuy oTI0KeHHH. AHAJIH3 HMEIOMHXCA AOCTaTO'-
HO MHOTOUHCJEHHBIX (akTHYeCKHX JAHHBIX NPHBOAHT K OTMedeH-
HOMY Bhillle MapafoKcalbHOMY BBLIBOAY: NMPH BCeX NEPHOAHYCCKHX
KoNeGaHHAX 3peJOCTH OTA0XKeHHH 3penocts TMA serkoii dpakuun
OT APEBHHX OTJOMKEHHH K MOJOJABIM B LEJOM Bo3pacTaer (Kak 3To
H JIOMKHO OBITH B pe3yJbTaTte NOBTOPHOIO MepeoTa0MkeHHs obuo-
MOYHOrO BelllecTBA H IOBBIIEHHS POJIH OCaJOYHBbIX NOPOL B cocta-
Be HCTOYHHKOB CHOCa, HO BONpekH AeiicTBHIO npoueccos [IBP), ape-
aocts TMA tsaxkenofi Gpakuuu B 3TOM Ke HanpasJeHHH, Haolo-
pot, yObiBaer BONPEKH AEHCTBHIO PELHKJIHYHOCTH, HO HaXOAHTCH B
MOJHOM COOTBETCTBHH € JeHCTBHEM IMPOLECCOB BHYTPHCJOAHOrO
PacTBOPCHHS,

Jasa oO6bAcHeHHs TpeTbell M YeTBEPTOH NMPHYHH PACCMOTPHM BO-
Opoc O CPaBHHTENbHOH PAacHpoOCTPAHEHHOCTH XHMHUYECKH YcTolidi-
BBIX H HEYCTOHYHBHIX MHHEDAJOB Jerkoil H TsxKe ol (ppakuuii b
KPHCTAMJIHUCCKHX (MarMaTHUeCKHX M MeTaMOp(HUeCKHX) u oca-
JOYHBIX MOPOAAX HCTOYHHKOB cHoca. COOTBETCTBYIOUIHE JAAHHBIE OT-
paxensl B Taba. 17.

B coorBeTcTBHH ¢ DaHHEIMH, npHBedeHHbiMu B Taba. 17 (noxe
A), OTMETHM CcyLIeCTBeHHbIHi MOMEHT, Kacalolluics cocTaBa Marma-
THYECKHX H MeTaMOpP()HUECKHX MOPOJA: XHMMYECKH YCTOHYHBBIE TH-
Ke/ble MHHEpaJbl ITHX MOpPoA (UHPKOH, PYTHJI H TypMaJillH, a Tak-
#e XPOMHT, HJILMEHHT, MOHAUHUT H Ap.) ABJIAIOTCH B HHX, Kak mpa-
BHJIO, aKLECCOPHLIMH, TOTAa Kak NnopoacobpasyiollHe TsKenble M-
HepaJabl (amM(puOOJIBl, MHPOKCEHL!, 3NHJA0T, GHOTHT, OJHBHH H AP.)
Gosee Bcero uamensiior apenoctb TMA Taxenoil ¢pakunu, npe-
cTapJsisi cO00# XMMHYECKH OTHOCHTENLHO HEYCTOHYHBLIE KOMIIOHEH-
THl. B cBA3H ¢ 3THM yCHJCHHE TEKTOHO-MAarMaTHUECKOH aKTHBHOCTH
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Tabanmwa 17

CpasuuTeabHasn PACTPOCTPAHEHHCCTh PA3JHYHBIX MO XHMMHMECKOH YCTOHYMBOCTH
MHHEPANOE JIETKOH M TAXKEN0H Ppakunit B KPACTANIHYECKHX M OCAJOYHLIX TOPOAAX
HCTOMHUKOB CHOcA .

Munepans Tikeaolt dpaiunm Munepaiasl aerkoft dpakunu
IMpoueccs,
YCTORMUBER | yevertoiiumpiie nprBoOANIIHE
Mopo st (upon, (ambonoan, yeroftupare | Heycroftuusiie | € dopmuposa-
pyTia, NHPOKCEns, (kBapu) (noacene HITIO
TY pMaIIH 3mI0T 1 Ap.) mnaThl) acconmauuf
i ap.)
Marmatuue- A B Bosneuenne
CKHEe H Me- B JIeHy Aauuio
Tamopduye- Il 0canKoob-
CKHE Axueccop- flopodoos- |Iloponoo6- |[lopoaco6- [PasoBaHie
ilble pasyrouiue pasyiwouine pasyouiue
Ocaioynsie A D [TosropHoe
nepeoTJo-
Keune
Axueccop-  |Axnmeccop- (Hlopodead- [Bropocte-
HEIEe HEI2 pasyrowue NEeHHbIE, pe-
e rjJaBHble
nopoa0os-
pasyiouiue

Mpumesanune: B Tabauue ormeduennl HanGonee THnmumbie AAf TM accoumaumit
Mupepansl, [lo pacmpocTpaHedHOCTH, Kak H OGBIMHO, BbIAeJdeHbl TPH KJaacca MHEepaJosB —
nopofooGpasyiouiue, BTOPOCTENEHHbIE H akueccopHble, PacnpocTpaHeHHOCTb MHHEPaJaoB ole-
HeHa He A OTAeNbHBLIX THNOB NMOPOA HAH HX rpyun (rpaHHTOMIM, cAaHub! H T. m.), a JJIR
KJ4CCOB MOPOA B neaoM. KypCHBOM BbijeseHbl MHHEPAJabl, HrpaiouiHe HanGonee 3HauyHTEdb-
HYI0 POAb B OTHOCHTEJLHOM H3SMeHeHHH XHMHYeckoft 3pejoctH TMA nerkofl u Tskenoil
gpaxuaﬁ.[ lJlaﬂﬂuc Taba. 17 NpEHUHNHAALHO GAH3KH CBeleHHAM, npupefeHHbIM JIx. Ipud-

HrTcoMm [4].

I ApPYrHe NPHUYMHBI, BBOASIIHE B MPOLECCH AeHYAAUHH H 0CaAKooO-
pazoBaHWA JlaKe CPaBHHTCJbLHO HeOOJbIIOE KOJHYECTBO CBEMKNX
IOPUHH MarMaTHUECKHX H MeTaMOp(HYECKHX MOPOA NPH OTCYTCT-
BHH TPOIIECCOB MHTEHCHBHOTO H AJHUTEJLHOrO HX XHMHUECKOro BHI-
BCTPHBAaHHS, HEH30eXKHO MOJKHBE NPHBOAHTL K CYIIECTBEHHOMY
cHizKeHno xumuyeckoii 3pesoctn TMA Taxenoit ¢pakuun Hakan-
JAUBAIOILHXCS OTIOMEHUH.

B nerkofi pakiMH MHOTHX pacnpoCTPaAHEHHBIX MarMaTHYeCKHX
i Meramopduueckux nopoxa (cm. taba. 17, nose B), HapsLy ¢ XH-
MHUECKH OTHOCHTEJIbHO HEYCTOWYHBLIMH MOPOA006pa3YIOLIHMH MH-
HepanaMH, 3HAYHTEJIbHOE pacnmpocTpaHeHHe HepeJKo HMeeT Takke
KBapu. B cBsizu ¢ 3THM BBejgenue B Tpolecc ocaaKooOpasoBaHHS
MaTepHaJia CBEeXKHX MarMaTHYeCKHX H MeTaMop(HyecKHX [Mopoi He
00513aTEIbHO NPHBOAHT K CTOAb K€ 3HAYHTEJBHOMY MHOHUMKECHHIO
apesoct TMA jerkoil Qpakuud, KaKk H Tsxenoil. IT0 — TPeThA
H3 OTMEUEHHLIX Bbllll¢ BO3MOMXKHBIX NPHYHH, 00YCJOBJIHBAIOIHX HAa-
G0naeMoe HepelKo HEeCOOTBETCTBHE B 3aKOHOMEDHOCTH pacrpeje-
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genust TM u usmenenus spenocts TMA Jerkoit m Tsixemnoil ¢ppak-
uuii no paspeay.

Taxenass ¢pakuus ocalouynbix mopod (cM. Taba. 17, mose C)
CJI0¥KeHAa XMMHYECKH YCTOHUHBBHIMH M HEYCTOHYHBBIMH MHHEpaJaMH.
YunThIBas 3T0 H TO, UTO TAMKe/Jble MHHEPaJbLl NPHCYTCTBYIOT B Oca-
JIOYHLIX II0pPOJlax, Kak NPaBHJIO, B BecbMa HEGOJLIIOM KOJHUECTBE
(ne Goaee 1 %), yuactHe 3THX TNOPOA B COCTaBE HCTOUHHKOB CHO-
ca H MHOTOKPAaTHOe INepeoT]OKeHHe MaTepHaja 3THX [OpOja cJaa-
6o BauAlT Ha u3MeHeHuwe 3penoctH TMA Ttaxemnolt (pakiun Ha-
KalMuBaOUUXes OCAAKOB, OCOGEHHO eC/M B COCTABE HCTOUHUKOR
cHOCa XOTH OBl B HeQOJbIIOM KOJIHUECTBE MPUCYTCTBYIOT He MOI-
Bepriiyecss ray6oKoMy XHMHUECKOMY  BLIBETPHUBAHHIO Marmatiue-
CKHE HJIH MeTaMop(HyecKHe MOPOALIL.

B userkoii ¢paxkumm (cMm. taba. 17, mose D) 3auacTyio KBapiy
CYUIeCTBEHHO mpeobiiafdeT Haj MOJEeBLIMH IIMataMH. ¥YikKe OJIHO
310 (Aaxe ecam JAONYCTHTh TMOJHYIO COXPAHHOCTh [OJEBHX IMTATOB:
MpH NepeoTJOMEeHHH, 4TO, KOHEYHO, He BCerja BEpPHO) NPH Y4YaCTHH
0CaJ0YHBIX TNOPOJA B MHHEPAJBLHOM MHTAHHH 00JacTH OCaIKOHAKOIN-
JIeHHsT TPHBOAHT OGLIYHO K 3HAYHTENLHOMY MOBLILUCHHIO 3PeIOCTH
TMA nerkoit (ppakUdd HAKAMIHBAIOLKHXCSH OTJIOMKEHHH, CyLleCTBEH-
Ho GoJblueMy, deM nosbilicHue 3pesoctd TMA tskenoit gppaxunm.
310 — yeTBepras NPHYHHA OTMEYEHHOrO BhIlI€ HECOOTBETCTBHS.

Hapsipgy ¢ 00beKTHBHOM, NPaBHJIBHOH OUEHKOH JeACTBHTENLHOI
pOJIH TOCTCeHMEHTAIHOHHBIX IIPOIECCOB B ONpPEACICHHH COCTaBa
TMA u Bce emle HepeAKO HEIOOUEHKOH 3THX MpOIECCOB M Aaike
[OJIHBIM HX HTCHOPHUPOBAHHEM, MOXHO 3aMETHTh TECH/ICHIHIO K Mpe-
YBEJHYEHHIO HX POJIH.

OAHHMH H3 OCHOBHBIX 3aKOHOMepHOCTeil B pacmpepeneHun TM
ABAAIOTCH T0C/el0BaTe/bHOe yoJoxHeHHe coctaBa TMA taxKenoi
bpakuum W yBeJHUeHHe OOIIEro 4umciaa MHHEPAILHBIX BHAOB OT
OPEeBHHX OTJOXEHHH K COBpPeMeHHHM. JTa 3aKOHOMEPHOCTh OTMe-
vyanace JK. Tyae, I1. Bocysanom, @. Ilerruaxonom, H. M. Crpa-
XOBEIM H Jp.

O6DbacHAIOT 3aKOHOMEPHOCTb OOBIYHO TNPOSIBJEHHEM NPOUECCOB.
HOCTCEAHMEHTALHOHHOTO BHYTPUC/IOHHOIO (BHYTPHIIACTOBOTO) pac-
TBOPEHHs XHMHYeCKH wueycroiunBuix TM, ycmamBaloumerocss B Ha-
NpaBJieHHH OT MOJIOJABIX OTJIOXKEHHH K Gonee ApeBHuM. [Ipu Taxkom
noAXojie, OAHAKO, (aKTHYECKH HTHOPHPYIOTCH BO3MOMKHEIE TEPBIHU-
HEie paaanuns B cocrape TMA Haxkami¥BaBIIMXCSH B PasHoe BpPeMs
oT0:KeHHH. BmecTe ¢ TeM CYIIECTBYIOT H ApPyrHe NPHYHHEI, COBMe-
CTHOE MpPOsiBJIEHHE KOTOPHIX ONpEeessieT OTMEUCHHYI0 3aKOHOMep-
HOCTb B pacmpepedenun TM u Baumsier Ha nepsHuHblil coctap TMA
HAKAMJIHBAIOLIHXCSI B PA3JHYHBE TeoJOrHYecKHe HepHOALl OCcalKOB.
310 npexkae BCero cJaeAylolHe OCHOBHBEIC NPHYHHBL.

1. ITocoenoBatebHOE yCJOKHEHHe (0T PAHHHX 9TallOB Pa3BHTHS
3eman o (anepo3osi) MHHEPaJbHOrO COCTaBa H BHIOBOrO pPasHOOL-
pasHsg MHOXECTBAa MarMaTHYeCKHX H MeTaMop(HUecKHX MOpPOX, uTe:
BIOJIHE JOCTOBEPHO YCTAHABJIHBAETCS COBPEMEHHOH MeTpoJoriei.
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2. Yeemnueune AupdEpeHIHPOBAHHOCTH TEKTOHHUECKHX JBHIKe-
HUH, BLICOTBHI CTOSIHHS MAaTEPHKOB, paculleHeHHOCTH peJbeda 06-
JlacTeil cHocd.

Itn gBa (akTopa cOAeHCTBOBaJM TMOCAEAOBATENILHOMY yBeJH-
YeHHIO IOJHMHHEPAILHOCTH, CJ0KHOCTH H pas3HoobpasHs, mecrpo-
Thl HCXOAHOTO COCTaBa [10/BepraBIIHXcA JeHyAAlHH MOPOJ HCTOU-
HHKOB CHOCA. ‘

3. [ToxosoganHe M HCCYIIEHHE KAMMAaTa, NOABAEHHE H YCHJICHHE
PE3KOCTH LIMPOTHOH KIHMATHUYECKOH 30HAJbLHOCTH.

Hocaeanne gsa ¢axrtopa BeiH K oblleMy CHHMKEHHIO CTENEHH
XMMHYCCKOTO BLIBETPHBAHHS MHHEPAJIOB B| NOPOJAaX HCTOYHHKOB
CHOCA M Ha MOCAeAYIOIIHX 3Tanax ceJHMeHTOreHesa.

CunzeHiie MHHEpaabHOH W XUMHUecKofl 3pesocTH coctaBa TMA
BO BpeMeHH H CHH3y BBEpX N0 paspesy nosaB/ifeTcss Ha (oHe Bce
yCcHIHBalollerocs AeficTBHA (akTopa, BeAyLIero K NpOTHBOIOJOMK-
HOH Mo HAMPaBJeHHOCTH 3BOAWONHE cocTaBa TMA waxannusaio-
muxest orjaoxeHuit. TakuMm (akTopom sIBIsIeTCs HOBTOPHoe nepe-
oTAONceHie 00a0MOUH020 Marepuarq (penHKJInuHoCTh). Mekmaoun-
TeJBHYK 3HAYHMOCTL NAHHOTO T[e0JorHYeckoro (axktopa HeoIdHO-
kpatuo moauepkuBaiu @. [Merrmaxon, H. M. Crpaxos, A. b. Po-
Hoe, B. H. Xonozmor, X. basrr, M. B. Kopx, C. I'. Capkucsin u
Apyrue KpynHefimHe Jjurtojord. OcHOBHBIMH HapaMeTpaMH, OIpe-
JeNsIONHMH CyMMapHblii 3pQekT AeHcTBHA AaHHoro daxropa, siB-
asgoorea: 1) miomans, 3aHuMaeMas ocafOuHLIMH Nopoxamu; 2) 06b-
eM INepeoTJOXKEHHOT0 MaTepHana; 3) MHOTOKPaTHOCTh IepeoTJio-
HEHUS, UHCAO NPOHACHHEIX MAaTepHAJAOM OCaLOYHBIX IHKJOB M CBi-
3aHHasg ¢ 3THM cTeleHb nepepal0OTKH 0CaJ04YHOTO MaTepHaJd, ero-
spesocTb. Bce aTH napaMeTpel ¢ TedeHHeM BpPeMeHH IOCJed0Ba-
TeJIbHO (XOTHl H ¢ HEKOTOPHIMH OTKJIOHEHHSMH) BO3pacTaloT.

B CBfI3M ¢ 3THM MOMKHO OXHIATL, YTO IPH NOCIEAOBATEIbHOM
BO3PACTAHHH BJHSAHHUS (PAKTOpPA PEUMKIHYHOCTH HA COCTaB (OPMH-
DPYVIOLIEXCSI OCAJOYHLIX TOJIL OTMEUeHHble BBILIE YCJA0XKHEHHe cO-
cTaBa W CHHJKeHHe XHMHYecKoii 3penoctH TMA, nauynnas ¢ Heko-
TOPOrQ MOMEHTA, JAOJIKHB CMEHHTBCH IIPOTHBOIOJOXKHBIMH TeHIEH-
nusimu. Takum o6paszom, B pasBHTHH TeppHcdepn (TeppureHHodH
nacTH crpaTHCepsl HJAH CeJHMCHTOC(EpH, ecjlH paccMaTpHBATL
JBa NOCJCIHHX TEPMHHA B KauecTBe PABHO3HAYHBIX) JOJMKHLI CY-
llecTBOBaTh JBa HauboJee KPYNHLIX 3Tama: 1) BocXoAsIHA —
ITan yeaoXHeHus # 2) uucxondmiufi —3Tam ynpoilenus CcocTaBa
dopmupylomuxcs (HakamiuBaonuxes) TMA.

B cBsizH ¢ nepHOAMUECKHMH 3HAYHTEJILHBIMH H3MeHEHHSIMH HH-
TEHCHBHOCTH NDOTEKAHUS TEKTOHO-MAarMaTHURCKUX TPOIEeCccoB Ha
done obuieii HanpasaeHHOCTH 3BoJonHA coctaBa TMA ocamounbix
TOJIL, MPOSIBJSIOTCS 3HAYHTEIbHbIE KOJeOaHHS CTEHNEHH CJIOKHOCTH
H 3pesoctd cocraBa TMA — cyulecTBeHHBIE NOBBIIIEHHSA CJIOXKHOCTH
H CHHXXEHHs 3PEJOCTH, CBA3AHHBIE ¢ YCHJEHHEM TEKTOHO-MarMaTH-
YeCKOH AKTHBHOCTH, M CHHIKEHHSI CJOMKHOCTH H TIOBBILIEHHS 3PeJo-
CTH, CBSI3aHHBIE CO CHHIKEHHEM TEKTOHO-MAarMaTHYeCKOH aKTHBHOCTH
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H BO3pacraHuem poOJH NPONECCOB PEHHKJIHYHOCTH H psia Apyrux
reoTorHuecKux ¢)3KT()DOB, npexae BCEro KJIHMaTHUYEeCKOro.

XoTst aBTOp He NPOBOAHJ TOYHBIX KOJHYECTBCHHBIX MOACHCTOB
A5t TeppHcdepbl, Ha OCHOBAHHN MPHOMMIKEHHBIX KAYECTBEHHBIX H
KOJHYCCTBEHHBIX OIEHOK IO OTAEJBHLBIM KPYIHBIM pemonam H OT-
yactH Has 3EMJ'IH, MOXKHO YTBEpP¥KAATb, 4TO IO BCCH COOMKHOCTH
spomounn TMA, TMA tsaxenoli ppakuun ocalouHbIX TOJIL B Ie-
JIOM HaXOAfATCA elle HAa BOCXOAslLIeM 3Tane pPas3BHTHA, TOoTAa KakK
TMA nerxoit ¢ppakunn — Ha HHCXOAsHIeM (mo Kpafineit mepe, B Te-
yeHue Bcero paneposos). [lpu 3T0M OTMETHM, UTO B IPHPOJE HE TakK
VK pellKH caydau HapyuweHHs otmedenHo B 1942 r. I1. Kpwium-
HEM 1 noanepxkannoi Ix. Tpupdreom [4], k. Xviobeprom [25]
W JAPYTHMH HCCJEIOBATENSIMH 3aKOHOMEPHOCTH, COIJIACHO KOTOPOH
KOMIIIeKcH (acconmannu) JerkHx H Taxeawlx TM B oTaoxeHHsax
o6LIYHO 06Jaal0T cXOAHOH cTemeHblo apesoctH. HaunGonee cymre-
CTBeHHLIE W YacThle OTKJOHEHHS OT 3TOH 3aKOHOMEDHOCTH * ycTa-
HABJIHBAIOTCS B AOKeMODHACKHX H COBPeMEHHHX OTJoxeHusax. Jlas
NepBHX H3 HHX YacTH cJaydaH, Korjaa Hezpenas TMA nerkoit dpax-
unH (HanmpHMep, B aPKO30BHIX NMeCYaHHKAX) cOYeTaeTcs ¢ BHICOKO-
apenoit TMA tsxenoli ¢paxuun. INomoGuele couetanus TMA Jer-
Ko¥l H TAMenol (pakuHil 1HPOKO YCTAHABJHBAKOTCS, B 4aCTHOCTH,
B BepxHejokeMOpHACKHX oTJoKeHHSX Bocrouro-Esponeiickoit
ni1at@opMel MO BechbMa NPeACTABHTENLHEIM pe3yJbTaTaM HCCaes0-
pannii A. B. Ponosa, M. C. Muxaiinosckoit, 1. M. Coisonkosoi,
E. C. Bysyayukosoit 1 ap. X. Buabame, @. Tepuep u Y. Tunbept
CBSi3BIBAIOT NMOAOGHBIE (akThl ¢ TMOCTCEIUMEHTAIHOHHLIM BHYTPH-
CJIOHHBIM pacTBOPeHHEM HeyCTOMUYHBHIX.Tsenslx TM mpu coxpame-
HHH CYILeCTBEHHO GoJiee YCTOHUHBEIX B 3THX YCJOBHAX IIENOYHBIX
nojeBbX mmatoB. JJs cOBpeMEHHBIX OTJOMKEHHI HEepPeiKH MpPOTH-
BOMOJMOZ{HBIE CJYYaH, KOrja BBLICOKO3pE€Jiasg OJHCOMHKTOBAas H Aa-
e aHXHMoOHOMHHepaJbHas kBapueBasg TMA nerko#t dpaxkuum acco-
HHHPYeT ¢ BecbMa He3peJofl, HampHMep cyulecTBeHHO amdubo0-
Boil, TMA tsxenoit ¢ppakuuu. OAHH M3 TPHMEPOB NMOAOGHOrO TH-
na — TMA ray6okoBoAHO-MOPCKHX TeckoB Ha 3anage Cesepo-At-
naHTHyeckoro menbda, nayvennule k. Xpio6eprom H B. Humom.
BnpoueM, ykazanHbie aBTOpH OGBACHAIOT NaHHBIH CJAy4ail pe3koro
HecooTBeTcTBHA 3penoctu TMA nerkoft u Taxenol dpakunit Gosee
BBHICOKOIT (DH3HKO-MeXanuueckoil yCTOHUHBOCTHIO, aGpasHBHOI mpou-
HOCTBIO TSIMKEJHX MHHEPAJOB N0 CPABHEHHIO C NMOJEBLIMH MIMATAMH,

Otmerum, uTo A58 OGOCHOBAHHOH OLEHKH POJIH TOTO MJIH HHOTO
reojoruyeckoro ¢akropa B dopmupoBannn TMA xakux-nu6o otJio-
MEeHH upe3Bbvaiino Ooaplloe 3HAYEHHe HMEIOT CPABHUTEAbHbIC
naHuble 0 cocrase TMA 3THX OT/I0XKEeHHH H TMOACTHNAIOUIKX H Tepe-
KPHIBAIOUWIHX HX, H He TONLKO HEKOTOPOro AAHHOTO pajfioHa, HO H
conpeneabHbix ¢ HEM. Kak vkaswsaior @. Tlertnaxon u ap. [11],

* Mo pammmv k. Xoio6epra [25], kacaomumes mpHOpHTETa B ee ycTa-
HOBJICHHH, 5Ta 3aKOHOMEPHOCTh MOMKeT ObITh HazpaHa sakoHoMepHoctsio IT. Kput-
HHHA.
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«HCNOJb3YA CPABHUTEAbHbIE NaHHBIE, MOXKHO NOJYYHTh Gogaec meH-
HOE PEIUEHHE, YEM HA OCHOBE aOCOANOTHLIX OILEHOK.

Hanpumep, xumHuYeckH BBICOKO 3peasiii coctaB TMA, kak us-
BECTHO, MOXKeT OblThb 0OycJoOBJIeH AeHcTBHEM pa3JHUHBIX reojorH-
YecKHX (PakTOpPOB, B YACTHOCTH MNPEIUICCTBYIOUIHM 0CaAKOHAKOI-
JIEHHIO TJIyOOKHM TOBEPXHOCTHBIM XHMHUYECKMM BbIBeTpHBaHHEM IO-
pPoOA NHTAMOWHX NPOBHHUHI H KATAr€HETHYGCKHM BHYTPHCJIOHHBIM
paCTBOpeHHEM XHMHYECKH HeyCTOHYHBBIX TM. Ecau npu stom XxH-
mMuueckas 3pesocte TMA Bo3pacraer B HanpaBJeHHH cBepXy BHH3
110 paspesy, To 3T0T 3pdhekT MoKeT ObITb 06ycJOBJIeH Jal0OBIM H3
9THX ABYX (akropoB. Ho ecan xuMmuyeckas speaocts TMA otao-
JKE€HHH yBeJNWUHMBAaeTCs B HAaNpaBJeHHH CHH3Y BBEPX, KaK 3TO ycTa-
HOBJIEHO, HampHMep, AJsi KOHTHHEHTAJbLHBIX OTJOMKEHHH cpelHelop-
CKO-NO3/IHEMCJOBOTO BO3pacTa UEHTpPaJLHONl H 3anajfHoil uacTeil
Bunioiickoii Bnagunel (no panusiM B. M. MypasbeBa) nau aas oT-
JOXKCHHIT BepXHero JeBoHAa H HH30B HHKHero kapbona Mapokko
(no manubiM A. ITukio), To apyroit u3 c¢axropoB (kaTareHeTnye-
CKOE BHYTPHCJONHHOE pPAacTBOPEHHE), eCcTeCTBEHHO, He MOMeT ObiTh
OoCcHOBHBIM. Bosbumioe 3HaveHue npH 3ToM HMEeT KOMILIEKCHBIH MOJ-
XOJ, DpeiycMaTpPHBAIOWIMKA HCNoONb30BaHHe Hapaay ¢ TM npanubi-
MH pe3yJbTAaTOB H3Y4YeHHsi TJIHHHCTHIX MHHEpaJoB, ocobeHHOCTeid
pacnpefieJieHHss B OTJIONKEHHAX MaJblX XHMHYECKHX 3/EeMEeHTOB
HT A

CylecTBOBanNe 3HAYNTEJBLHOTO HCCOOTBETCTBHSI B MOCTCEAHMEH-
TaUHOHHOM n3MeHeHHH 3penoctd TMA serwoit u taxenoin ¢pakunii
IO3ROJISIET B TNPHHILHIE pasrpaHHYHBaThL B paspes3ax cJeayloline
BO3MOIKHBIC cayyad (Tabuo. 18).

Bosnukmee Ha cragni ceflMeHToreHesa pacnpefenenne TM B
0Ca/IOYHBIX TOJIIAX HHOTAA MOMET B TOH HJIM HHOH Mepe Hapy-
WaThcs JACHCTBHEM ellle OAHOTO IOCTCeNMEHTALUHOHHOTO Te0JOrH-
uyeckoro (Gakropa — IOBEPXHOCTHOTO BBRIBETPHBAHHA — 0CAJOYHbLIX
toail. eiictBue AanHoro ¢gaxropa (HKCHpYeTCsi HeyacTo M, MO-BH-
JHMOMY, 3HAYHTEJbHO pee, 4eM OHO HMeeT MecTO B JAeHCTBHTE/b-
nocrn. B paborax P. Beiias, A. T. Koccosckoit, A. Ban Jlyua,
B. M. Mypasbesa, ®. Cunaosckoro, X. ®puca u ap. nokasaHo AeH-
CTBHE AAaHHOTO, BechbMa CYIIECTBCHHOrO TreoJiorHueckoro gaxropa.

X. ©puc [24] u Ap. K pe3yabTATaM NOCTCEANMEHTAUHOHHOTO Bhl-
BerpuBaHuss TM orTHOCsT: 1) yBenHuYeHHe OTHOLUEHHS 4Yucjaa KOp-
POAMPOBAHHEIX 3€PEH K YHCJY HCKOPPOAHPOBAHHLIX 3€pPeH XHMHUe-
CKH HEYCTONYMBLIX MHHEpasoB;, 2) yMEHbIUEHHE Pa3MepoB 3epeH Xi-
MHUYECKH HCYCTOHYHBBIX MHHEpaJoB; 3) yMeHbLIEHHE OTHOLIEHH
COACPIKAHUA HCYCTOHYMBBIX MHHEDAJOB K COAEpKaHHIO yCTOH4MH-
BbIX; 4) HcuesHoBeHHe (YHHYTOXKEHHE) OT/HAEJbHBIX XHMHUECKH He-
VCTOHYHBBIX MHHEPA/IbHLIX BHOB.

Onnako AJis 3aKJIOYEHHsI O TOM, YTO OTMeueHHble (akThl ofyc-
J0BJIeHBl HMEHHO NOBEPXHOCTHLIM BLIBETPHBAHHEM OTJOMKEHHH, He-
06XOHMBI JONOJHHTebHEEe cBejeHus. HauGonee BaXKHLIMH H3 JaH-
HbIX, KOTOpbLIe MOTJIH OBl NOATBEPAHTHL NoA0OHOE 3aK0UeHHe, fBJIdA-
I0TCA CaeaylolHe.
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Taoauma 18

Dakropel W3Menenns 3peaocth TMA serkoit n Taxenoii dpakumi
(cHM3y BBEPX NO paspesy)

XapagTep naMeneHud 3peAOCTH Paktop

I. CornacoBanHoe nopbiuiepne . Ycunenue noBePXHOCTHOrO BhIBETPHBAHHA
( nopoz, B o0JacTsx CHoca

2. TloBepxHOCTHOE BHIBETPHBaHHE OTJIOMKEHHI

3. Penukanuhoctb (?)

II. CorsiacoBaunoe NOHHMKEHHE l. Ocaiabaenne TOBEPXHOCTHOIO BLIBETPHBA-
HHA MopoA B 006JacTax cHoca

2. BuiBezenne B 30HY JeHYAallHH CBEXKero Ma-
TepHaja (B TOM YHCJeE BYJKAHOTEHHOTO)

3. Buyrpucaoiinoe pactBopenne (?)

ITII. Mosoimenne 3penocti Jger- | 1. PenukanunocTsb
Koii ¢pakunn u cHHxKeHHe — Ts- | 2. Buyrpucaoiinoe pactBopenne
KeNoH 3. Oruactu — aenylauus cBexux nopoa (?),

nocTynjeHHe (M - NMEepeoTIOMeHHe) BYJKAHO-
reHHoro MaTepuaaa (?)

IV. Cumenne 3pesocTd Jerkoii 1. M3menenne cocraBa nopoj, HCTOUYHHKOB
(pakuun u nopplllleHHe — Tsixe- | cHOCA
J0# 2. Buytpucaoiinoe pacTBopeHne

l. ®akrel Tpancdopmanun TM u ux acconuauuii npoc/exKHBa-
10TCSl TOJIBKO B Npefenax OTAeABHHIX, A0CTATOYHO Y3KHX cTpaTHrpa-
(dHuecKHx WHTEPBAJIOB, TOrAAa KAaK BHIILUEJIeXKallHe H, YTO OCODEHHO
BaxHO, HHZKeJeKalllue OTJIOXEeHHs He 3aTPOHYTH HJIH K€ 3aTpo-
HYTHl B CYIIeCTBEHHO MEHbIIeH CTeleHH ITHMH IMpolleccaMH,

2. B npefenax ToJlH, 3aTPOHYTOH NOBEPXHOCTHHIM BbIBETPH-
BaHHEM, BO3PACTaHHE CTelleHH BHIBETPHBAHHA MHHEpPAJoB IpocJe-
JKUBAeTCs] B HANPaBJIEHHH CHH3Y BBEpX.

It hakThH COBMECTHO ¢ APYTHMH, AONOJHHTEJIbHBIMH T'€0JIOTH-
YeCKHMH JaHHBIMH MO3BOJISIOT OTJHYATHL PEe3YJbTaThl BAHAHHA Ha
TMA npoueccoB NOBepXHOCTHOIO BLIBETPHBAHHSI OTJIOXKEHHH OT pe-
3YJIbTATOB IOCTCEJMMEHTAUMOHHOTO JHa- W  KaTareHeTHYECKOro
BHYTpPHCJIOIHOTO pactBopenus TM.

Uro kacaeTcsi OTJIHYHS Pe3yJbTAaTOB BLIBETPHBAHHSI OTJIOMKEHHI
OT pPe3yJbTATOB BHIBETPHBAHHS HCXOJHEIX NOPOJ HCTOYHHKOB CHO-
ca, to, no A. I'. Koccosekoii, X. ®pucy u Ap., Ads1 YBEPEHHOro HX
pasrpaHHueHHS BechbMa CYIIECTBEHHO Ha/HYHe CleNH(PHICCKHX KOp-
PO3HOHHBIX OrPAaHHYEHHI 3¢PeH, a TakxKe OCOOBIX INOBEPXHOCTHHIX
CKYJIBIITYP, KOTOpble He MOIJIH Obl COXpaHHTLCA NPH TPAHCIOPTH-
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poBKe H, Takum ofpa3oM, HOcAT SIBHO ayTHreHHBI XapakTep, a
TaKXe HaJHuHe crneun(HUeCKHX aVTHTEHHBIX MHHEpaJ/JbHBIX HOBOOO-
pasoBaHui, BO3HMKIIHX in situ B peayabTaTe mpoOLECCOB BHIBETPH-
BaHUS.

Becbma cyliecTBeHHOe 3HaueHHe NP pelleHHH NOJA0GHBIX BO-
IPOCOB HMENT, KOHeYHO, ofllereojioriueckiue JAaHHble — HaJHUYHE
nepepeiBa B 0CaJKOHAKOIJIEHHH MeKAY NOABEPTUIHMHCS BbLiBETPH-
BAHHIO M BHINENeXKAUHMH OTJIOMKEHHAMH, MepeKphiTHe 3aTPOHYTHIX
BHIBETPHBAHHeM OTJIOXKeHHi Toauledl, HauuHaloulelicd ¢ ropH30HTa
6a3aJbHBIX KOHTJIOMEPATOB, H JP. |

Ha coctas TMA ocajouHBIX TOJIIL B KAKOH-TO Mepe BJHSICT
NOCTCEAMMEHTAIHOHHBIH (aKTop — MeXaHHYecKoe nepepacnpejele-
nie TM B camMux OTJIOMXKeHHSX B pe3yJ/ibTaTe IPOsIBIEHHS npoyec-
€08 npocedanus (NPOCajKH) TAKEIHIX MHHEPAJOB NOJ AeHCTBHEM
rpaBuTtauuu. Bauanuwe apanHoro ¢axkropa wua coctaB TMA (Ha
TpaHchopManuio UX [EPBHYHOTO COCTaBa) SBJAAETCH, OJHAKO,
CPaBHHUTEJILHO OrPAHHUCHHBIM.

Bo-nepBuix, oHO He MeHser BHAOBoro HaGopa TM, a snimb He-
CKOJBbKO OTPayKaeTcsi Ha TePBHYHBIX KOJHYECTBCHHBIX COOTHOLIE-
HHAX MeXK/y HEKOTODLIMH H3 HHX B OTAEJbHHIX YacTax (opmHpylo-
LIHXCS CJIOEB.

Bo-BTOpHIX, HEKOTOpPOe mepepacnpejenenue TsaxKeasx TM 1nox
JeficTBHEM CHJILI TSMKECTH NPOHCXOAHT, KakK NPaBHI0O, B Tpefaenax
OJIHOTO ¢€J10d WJH Jake ero uacTH. Ilpu 3ToM cpeiHHe BejHYHHBI
COIlepXKAaHHs MHHEPaAJOB H KOJHYECTBEHHBIE COOTHOUIEHHS MEXKAY
HHMH 5 CJI0S1 B IIeJIOM COXpaHsieTcss HeM3MeHeHHBIMH,

B-tperbux, Bo3jeficTBHIO 3(pdeKTa rpaBHTAHOHHOTO NPOCEAAHHS
TIO/IBEPKEHEl TIPEHMYIIecTBeHHO Hanbosee TsiKenable («cBepxTsakKe-
Jible») W OTHOCHTE/IbHO peAKHe B QCAJZOYHEIX TOJIAX MHHEPaJbl
(3om0TO, MMATHHA, B MEHbIIEH Mepe KAaCCHTEPHT, BoJbL(GpamMHT
H ap.). Ilonapasiioimas macca BCTpeyaloOUIMXCs B 0CAJOYHLIX TOJ-
uax nopoaeodpasyIomux H akueccopHelx TM JIerkHx u TsKenblX
dbpakuuii MpakTHYECKH HE MCIBITHIBACT 3HAYHTENLHOTO MpOCcefaHHs
B yxe copMHpPOBABIIEMCH OCaKe.

Bosee Toro, mo skcnepumentadabHeiM panupiM H. B. XmeneBoi
u H. Il. T'puropseBa, rpaBHTalHOHHOE NMpOCeZaHHE AaXKe 30J10Ta H
BO3HHKHOBEHHE MOBBLIMIEHHBIX €r0 KOHLEHTPaUWil B NPHINIOTHKOBOI
YacTH ¢JI0Sl XapaKTepPHO JHIUb AJS 30HB NPHBHOCA, Jla H TO OHO
B 3HAYHTE/bHON MEpe CBS3aHO ¢ IOBTOPHBIM NEPEMBIBOM aJJIIOBHS,
T. €. SIBJASIETCS, B CYIIHOCTH, CeAMMEHTOTE€HHBIM, OTparKaioluluM yc-
JIOBHSI OCAJKOHAKOIVICHHS, a4 He BTOPHYHHIM, TOCTCEJHMMEHTallHOH-
HBEIM, BHYTPHIIACTOBHIM, HE CBS3AHHHIM ¢ YCJIOBHAMH OCaJKOHAKOI-
JICHHSl H HapyIlaiollHM NepBHYHYIO, BO3HHKIIYIO Ha CTaJHH CEJIH-
MEHTOreHe3a KapTHHY pacnpenetenuss TM B paspese auJioBHs.
HenocpeacTBeHHo B 30He NMepBHYHOH AKKyMYJSANHH, KaK NOKa3ajH
uccaenosanns H. B. Xmeaesoit u H. Il. I'puropresa, addexr rpa-
BHTALHOHHOTO TMpOCeJaHHsi B OCajKe Ja)ke 30J0Ta MNPOsSIBJSETCA
odeHb cnabGo. PopMupoBaHue pocchinedl (B TOM uHCIe TMJOTHKO-
BLIX, MPHIJIOTHKOBHIX, «BHCSIUHX») B pe3yabTaTe IepeMmbiBa (Kak
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IpaBuJo, MHOI‘OKPETHOFO) 06/10MOYHOTO MarepHaJaa, B TOM Hiicje
NpH OTCYTCTBHH CKOﬂbKO-llHﬁyﬂ.h 3HAYHUTEJILHOro JaTepaJ’JibHOro ne-
peMellleHHsl TsKeablX poccoinmeobpasyromux TM, He Momker pac-
cMaTpHBaTbecsi Kak mnposiBJeHHe 3¢¢dexra noctceAHMEHTALHOHHOTO
rpaBHTALHOHHOrO MpocedaHus TsMeabX MHHepaloB. OHo sBaseTCA
OOLIYHBIM ABTOXTOHHBIM CEeJIHMEHTOr€¢HHLIM poccuneoﬁpasoaam{em
3a CYeT MaTepHaja TaK Ha3piBAeMBIX BTOPHYHBIX HJIH NPOMEKYTOU-
HbIX KOJJIEKTOPOB. /

B-uerBepruix, C. B, Konecosmim, B. T. Kapaawem, C. C. Ocan-
YHM H JP. YCTAHOBJEHO YTO rPaBHTALHOHHOE MpoceflaHue B ocalxe
HCHBITHIBAIOT TVIaBHHIM 06pa3oM 06JOMOYHbIe 3€pHA TAMKENbIX MH-
HepaJoB Kpynuee 0,5 mM. Has 6onee derkux TM tsaxenoii dpax-
IUHH (UHPKOHA, pPyTHJAA, HILMCHHTA, TYPMaJnHa H Ap.) H Tem fo-
aee aas ¢dpakunn —0,2540,01 MM 3pPexT nocTceARMEHTALIIHHOrO
rpaBHTALHOHHOrO NpOCEJaHHs He SIBJASICTCA CYIIeCTBEHHBIM, HE MO-
JKeT NPHBECTH K 3aMeTHOMY nepepacnpefenennio TM B ocaske u
HM MOKHO npeHeGpeub (HCK/IOUEHHE COCTABJASIOT ClElHAJbHEE HC-
caeloBaHHsi B 06J1acTH I'€0JIOTHH 30JIOTOHOCHBIX, IJIATHHOHOCHBIX,
0JIOBOHOCHBIX pocchiled H Ap.).

B kauecTBe npeanosoKeHHs OTMETHM, 9TO TPaBHTAllHOHHOE MPO-
ceflanne HauboJjee THXKENHX MHHEpPAJOB B ocajKe, BePOATHO, He-
CKOJMBKO GoJipllle Pa3BHTO B ceficMHYeCKH aKTHBHBIX 00J1acTax B pe-
3yJbTaTe NOBTOPANIIHXCH cefcMHYECKHX TO/YKOB, «IpoceHBalo-
IHX» MHHEpaJbl B BbICOKOIIOPHCTOM HEJIHTHleU,HPOBaHHOM ocajake.
9710 — OAHO H3 BO3MOXKHBIX NPOSIBJCHHII AEHCTBHSA CeUCMOTEKTOMU-
4eckozo (hakropa, ero BAHSHHA Ha cocTaB TMA ocafouHbix ToOJUL

CyuiecTByloT H Apyrue reoJiorndeckne (axkTopbl, BAHKIOUIHE Ha
pacnpefenenne u nepepacnpefenenne TM. Opnumu u3 Hanbonee
3HAYUTEJbHBIX CpelH HHX fABJSAIOTCS 6u0ﬂoeu=¢ecrcue, Kpuoaroetiie-
cKue W, BO3MOXKHO, eudpoxusuueckue HakTops, HAa YTO YKA3HBAIOT
H. A. Hluao, A. I1. Jlucuuumn, 10. B. Ilymuaos, ®. HU. Lixyp6aes
H Ap. K COMAJICHHIO, TOUHANA PEKOHCTPYKUHA H YYET POJIH KaxI0ro
u3 stux Qakropos B GopmupoBanuu H 3BoNouHH TMA ocanounwix
ToJ1, 0co0eHHO HCKONAaeMblX, BecbMa 3aTpydHHTeNbHH. TeMm wue
MEHee B HEKOTOPBIX CJAY4asx HMMeEIOTCs KOHKDETHble AaHHEIe, Mo3-
BOJIAIOLIHE C JAOCTATOYHBIM OCHOBAHHEM INPeANoJaraTh CYILECTBEH-
HOe BJHSHHE 3THX reoJorHueckux daxropop Ha cocra TMA or-
JOXKEeHHH.

Tax, nanpumep, P. I'pam cuyuraer cyulecTBeHHO# poab 6Guo.ao-
2uueckux aeenros B onpeiaenerun cocraa TMA pudosbix otio-
xennii. OH yCTAHOBHJ YTO B COBPEMEHHBIX PH(OBBEIX OTJOKEHHAX
y mnobepexbs @IOpHAB KOHUEHTPAUHS TsxKeJAbIX MHHEpPaJoB B
10 pas Bhille, yeM B cOCEAHMX pPaHOHAX C IPEHMYLIECTBEHHO [ec-
YaHbIMH JOHHBIMH ocajkamu. P. I'pam cBsispiBaer 3TO ¢ Jearesib-
HOCTBIO OpPraHnaMoB-pupoobpasopareseii, NOrJOLIAIOIINX TOHKO-
AHCIEePCHBI MaTepHal M3 OKOJOPH(OBOrO OCaJOYHOro BelllecTBa H
3THM COJAEHCTBYIOUHX €ro MHHEpPaJOTHYECKOH COPTHPOBKE.

3710 He enMHCTBeHHOe O0bsICHEHHE YCTaHOBJeHHoOro (axra. [leii-
cTBHE OHOJIOTHYECKHX areHTOB Ha pasJIHYHBIX 3Tanax TEPPHIE€HHOro
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0CaZ0UHOro MpoIecca MOMKET GLITh CYUECTBEHHBIM M0 3HaMCHHIO it
pasHooGpa3HBIM MO XapakTepy, H €ro Hejab3s HrHOpHpoBaTh. Oco-
GeHHO 3HAUWTEJAbHA POJIb OPraHH3MOB B [POIECCAX BLIBETPHUBAHHSA
MilHEpasoB NpH NepeHoce H ocaxAeHun peutectsa — no A. I1. Jlu-
cuubiny, H. A. AfiGynarosy, B. A. Ipyumuy u ap. :

Hapsay ¢ paccMOTpeHHBIMH B JaHHOMH rJaBe TEHAEHUHAMH B
pacnpeneiacunn TM nposBafOTCS MHOrodHCAeHHblE JIOKaJbHbIE OCO-
Gemrocrnn pacnpegenenus TM, onpesensiempre creunduroit mect-
HLIY, JOKaJbHLIX (aktopoB («moadaxTopoB» HAH «MHKpodakTo-
pOB») M YCJOBHII MPOTEKAHHA OCAZOYHOrO Npolecca, RelCcTBYIOMNX
Kak B TeYyeHHe JJIHTEJILHOTO BPEMEHH (HampHMep, XapaxkTep Ma0-
THKAa), TaK H BecbMa KPaTKOBPEMEHHBIX (HAampHMep, H3MeHCHUs
THAPOMETeopOJIOTHYeCKHX yea0BHit). CynlecTBeHHOE BAHsSHHE LIHPO-
KOH raMmel mOAOGHBIX JMOKanbHBIX (PAKTOPOB H yCJOBHI HA COCTAB
H CTPYKTYDY HAKaIUIMBAIOUIMXCS OCAJAKOB HCOAHOKPATHO (PHKCHPO-
JOCh CrelHaJdHcTaMd B 006/acTH OKeaHOJOTHH H  JIHTOJAHHAMIKH,
THAPONOTHH W AHHAMHKH PYCJOBBIX IOTOKOB, YeTBEPTHUYHO{ reo.io-
rHH H reoMop¢oJIOrui, reoJOTHH pOCChiNeli H o6GOoraileHHus moJes-
HBIX HCKONAaeMblX, TCOPeTHUECKH MOJCAHPOBAJIOCH H BOCTPOH3BOJIH-
JOCh ¢ TeM HJH HHbIM NpuOJHIKeHHeM sSKcnepHMeHTaabHo. OaHO
H3 [nociaefHuX o6obulcHuit B JanHOfl  06GJACTH  BHIMOJHEHO
b. M. OcoBeukum [9], npeAnpHHABIINM N0 MaTepHanam H3y4eHHS
COBPEMEHHOTO aJIJIIOBHS MOMBITKY BHIJIETHTH H ONEHHTL BJAHAHHE HA
TCPPHTeHHLIH aJJI0BHAJLHEI CeLHMEHTOTeHe3 JIOKAJLHBIX reoJori-
YeCKHX (PaKTOPOB H YCJOBHH B OCHOBHOM THADOAHHAMHUYECKOTO Xa-
pakTepa.

M3 BecbMa MHOTOUHCACHHBIX JIOKAJbHBIX «MHKPOGAKTOPOB» H
«MHKPOVCJIOBHIH» MOMHO OTMETHTb, YTO XHMHHYECKasi yCcTOHYHBOCTH
O/IHOTO # TOTO K€ MHHepaja MOoxeT OBThb PasaHYHOH B 3aBHCHMO-
cTH ot obllero cocraBa nojpepramolliefics XHMHYECKOMY BO3AeHCT-
BHIO NOPOJBI, OT TOTO, KaKHe MHHEpaJLl H B KaKOM KOJIHYeCTBe co-
NYTCTBYIOT NAHHOMY MHHEpaJy, B YaCTHOCTH OT MPHCYTCTBHS HJH
otcyTerBus cyabduaos, JlaHHBI JOKaJbHBI TEOJOTHUECKHH (pak-
TOP YCTAHABJIHBAETCH, B YACTHOCTH, 110 Pe3yJbTaTaM H3ydeHHH 30H
OKHCJIEHHA PYAHBIX MECTOPOMKACHHIi, H3 HCCJAeMOBAHHA 1O MOA3EM-
HOMY BHILIE/TaYHBAHHUIO M H3 OOUIHX XHMHYECKHX MpeicraBieHHi o
pPacTBOPHMOCTH MHHEPAJOB.

Heo6x0auM0 OTMETHTb, OIHAKO, OrpaHHYEHHOCTL BO3MOXKHOCTEH
00OCHOBAHHON AeTalbHOH PEeKOHCTPYKUMH H  pasieJbHOro yuera
BIHAHWA Ha coctaB TMA pasiHuHBIX JIOKaJNbHHIX (DAaKTOPOB Oca-
ROUHOTO mpoiecca, 0co0eHHO €CAH pedb HAeT HE O COBPEMEHHBIX
HJIH BechbMa MOJIOABIX HCKONAEMBIX oTJOoXKeHHsX. B Tteppurensoit
MHHEPAJOTHH CYJECTBYIOT TPYAHOCTH ¢ OGOCHOBAHHEM PEKOHCTPYK-
Uil H pa3leJbHBIM YYETOM AdiKe HEMHOTHX COBOKYMHBIX, OCHOBHBIX
($haKTOpOB OCaJOYHOrO Mpolecca, ONpeAeasIoNHX OCHOBHBIE O0CO-
Gennoctu pacnpenenenus TM B ocamounbix rtoamax [11]. M Tem
He MeHee MNpPH PeKOHCTpyKUHH Joboro reoJoruyeckoro ¢akropa
BCCrla XeJaTeJbHO CTpPeMJeHHe K MaKCHMaJbHO BO3MOXKHOI je-
TaJH3aUHH €ro Xapakrepa (Hapsay co cTpPeM/eHHEeM K MakCHMallb-
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HOH NPaBHJIBHOCTH H 060CHOBAHHOCTH 3aKJ/IOUeHHil). DTo uMeer He
TOJNBKO HAay4HOe, HO H MpaKTHYECKOe 3HaUeHHe, B YACTHOCTH B CBfl-
3H C reoJIOro-NOHCKOBLIMH paboTaMH Ha HCKONAeMble POCCHITH pas-
JIHYHOI'O THIIA.

FEaapa IV

CBOHCTBA H OCOBEHHOCTH NOBEJEHHA
TEPPUTEHHbBIX MUHEPAJIOB B XOJLE
OCAIOYHOIo MPOLLECCA

ﬂpensapuren bHble 3aMeyaHHd

A. E. ®epeman ykasbiBaJ, UTo HACTOSALLAS [E€OXHMHS OTAEJNbHBIX
3JleMeHTOB OyJeT NocTpOeHa TOJNBKO TOrja, KOrja MoxKHo Oyjaer
HApHCOBATb KapTHHY HX IepeMelleHHs, KOHLEHTPAlHH H pacceH-
BaHHSl He KAK CyMMY 3MIHPHYECKH HAHH3aHHBIX (AKTOB, a Kak
HeoOX0AUMBIH M 00f3aTeNbHBIHl pe3yJabTaT TeX (U3HYECKHX H XHMH-
YeCKHX CBOHCTB aTOMOB H HOHOB, KOTOpble ONpPeEeNfilOT BCIO HX
NPHPOAY H BCe HX NOBeAeHHe B 3eMHoi kope. IToaxon, nmpHHIHIH-
aJIbHO MOJHOCTBHIO TOMOJIOTMYHBIN NpPHBEJEHHOMY BHIlIe MOAXOAY B
reoXuMHH, 06e3yCJI0BHO, J0J/KeH OLITb HCIOJL30BaH H B TECPPHIEH-
HOIl MHHEepaJIOrHH.

B noBepXHOCTHBIX YCJAOBHAX 3€MHOH KOPHl MHHEpaJbl NOABEp-
raiorest xumuueckomy (U OHOXHMHYECKOMY) BO3AEHCTBHIO, Bedy-
UleMy K MX PacTBOPEHHIO, PA3JOMKEHHIO H 3aMeLleHHIO JPYTHMH MH-
Hepanamu, eudpoaspodunamudeckomy ¥ HHOMY BO3JACHCTBHIO, CIIO-
coOCTBYIOLIEMY TepeMellleHHI0 MHHEpPaaoB, M (u3uko-mexanuye-
CKOMY BO3/EHCTBHIO, NPH KOTOPOM OHH H3MEJAbYaloTCA H paspylia-
I0TCSl, TMIaBHBIM 00pasoM, BciaeJACTBHe APOOJEHHS M HCTHPaHHA.
B ocHOBHOM XHMHUECKOe BO3JeliCTBHEe NPOJOMKAETCs MW NOcje ce-
aumentanun TM. IlogatnuBocTh MHHEPAJOB 3THM BO3JAEHCTBHAM
HMEHYETCs COOTBETCTBEHHO pPacTBOPHMOCTBIO, NOABHXKHOCTBHIO, HApPO-
6HMOCTBIO, HCTHpPaeMocTbio. CONpOTHBJISIEMOCTb MHHEPAJOB 3ITHM
BO3/CHCTBHAM HAa3bIBAETCH COOTBETCTBEHHO HX XHMHYCCKOH, THApPO-
aspoiMHaMHueCcKOll n (U3MKO-MexaHHueckoli ycroluuBoctsio. C Be-
JHYMHOH 3TOH YCTOHYHMBOCTH CBfi3aHa OJHA BecbMa BaKHas (Ha-
npHMep, B MPAaKTHYECKHX IeJAX) XapaKTePHCTHKA KaKI0ro MHHe-
pajia — MHTPalHOHHAs crnocofHOCTh, B KauecTBe KOTOPOil paccMar-
pHBaeTcss MaKCHMaJbHO BO3MoxKHoe ypajenne TM oT KopeHbIX
HCTOUHHKOB IIPH COXpPaHEHHH OOJOMOYHBLIMH 3€PHAMH HEKOTOPbLIX
MHHHMAaJILHBIX Pa3MepoB.

Bce stH cBoiicTBa MHHepaJiOB, 3aBHCSIIIME TNpexje BCero 0T HX
coCTaBa H CTPOEHHs, onpelensiioT nosejedne TM B ocagouHoMm npo-
Iecce Ha BCEX €ro CTAajHAX H 3TAanax — OT CaMbIX HAYaJbHBIX 3Ta-
OB ceJHMeHTOreHe3a (BkJlouasi rumepreHes) ao Hauboijee mo3j-
HHX — TJ1y0OKOro nocTceJHMEHTAlHOHHOrO npeobpasoBanus Bellie-
CTBA, BBI3LIBAsl COXPAHEHHE HJIH YHHUTOMKEHHE MHHEpAJIOB, HX KOH-
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HEHTPAlNIO HJIH paccesiHHe, a TakxKe BeAyT K COBMECTHOMY HaKoOT-
JEHHIO Pas3JHYHBIX MHHEPaJoOB HJAH K HX Pas/ie/leHHI0 B XOje oca-
JIOUHOTO IHKJIA.

CgoiicTBa, mposiB/AsieMble MHHEpaJaMH B Tpolecce CeaHMEHTO-
H JHTOTeHe3a, Ha30BeM CeAHMEHTO- H JHTOTeHeTHUECKHMH.

Pasnnunbie 3epHa OAHOTO M TOTO JKe MHHePaJbHOro BHAA He
TOXKJAECTBEHHL! 10 cBoifictBaM, OHH H3MEHAIOTCH B TeX HJIH HHBIX
npefesax B 3aBHCHMOCTH OT TAKHX, HanpHMep, BapbUPYIOIIHX Xa-
PAKTCPHCTHK MHHEPAJbHLIX 3€peH, KaK HX padMephl B HCXOLHBIX
nopojiax, MopQoJorHs, CTeneHb COBEPLICHCTBA KPUCTAJJIHYECKOH
CTPYKTYPBl, HaJIHUHE pa3JHYHBIX H30MOP(HBIX TpPHUMeceH, BKJ/IOue-
HUH ¥ T. . B cBsI3W ¢ 9THM HHXKe peub HIAET, KaK NpaBHJo, o cped-
HEeCTaTUCTUYeCKIX 3HAYEHHAX TeX HMJHM HHBIX CBOHCTB KayKkJIOro H3
MHHEPAJIOB, O CTATUCTUYECK TIPOSBJISIONIHXCSE 0COGCHHOCTSX MOBE-
nenuss TM,

Xumuyeckas yCTOHYMBOCTb

[TpoGaema yCTOHUHBOCTH («KH3HECTOHKOCTH», To X. BJastry
[21]), npexe Bcero xumuueckoit ycroiunsocTH, TM B pasinunbix
yCJIOBHAX NPOTEKaHHsl OCaJOYHOro mpouecca, Ge3ycJoBHO, ABJIACT-
csl OJHOW H3 BamHeillIHX npobjeM TEpPpPHreHHOH MHHEpPaJOrHH.

PeaynbraToMm mccaepoBaHuii mo AaHHOi npobJieme ObLLIO BHIAB-
JEHHe CYUIeCTBYIOIIHX B npHpoge pspoB ycrodunsoetu TM. Ilo-
CTpOeHHe TAKHX PANOB NpoBoAHTCH mnpubausureasHo ¢ 1913 r.,
korga K. TyJje, 06061IHB HAKONJIEHHbIE K TOMY BpeMeHH reoJiora-
MH, XHMHKaMH, NOYBOBEJaMH [0BOJbHHO MHOTOYHC/JIeHHble HabJI0Ae-
HHsI, pacnosoxkua TM B rTaxoil nocseloBaTeLHOCTH MO yBeJHUE-
HHIO HX XUMHYECKOH YCTOHYHBOCTH B YCJIOBHSX BHIBETPUBAHHA: OJIH-
BHH, nHpokced, am¢ubo., anaTtut, MJATHOKJIA3, OPTOKJAa3, GHOTHT,
MYCKOBHT, KBapIl, pyTHJ, uMpkoH, kopyuza. [lo moBoay nosaoxkenus
otjeabibix TM B JanHoM psily MoryT GbITh BbICKa3aHbl COMHCHHS
(B wacTHOCTH, TPEACTABAAIOTCS HECKOJbKO 3aBLILIEHHBIMH MeoTa
6HOTHTA M KOPYHJAa B JIAHHOM pPSJY), HO B LeJOM JIaHHBI pAx npa-
BHJIBHO OTpaKaer MNPHPOAHBIE COOTHOLICHHS YCTOHYHBOCTH MHHE-
paJsioB.

3a npouleAuiee ¢ TeX MOP BPeMsl YCTAHOBJECHHI TNPH CPaBHHTENb-
HOM M3YUCHHH HCXOAHHIX H O0CAJOUHLIX TOPOM, 3SKCHEPHMEHTAJb-
HO — JVIl PA3HBIX YCJOBHH H TEOPETHUECKH — AJf PasJaHuYHbIX
KPHCTAJJIOXUMHYECKHX H JPYTHX OocOOEHHOCTEH MHHEPAJOB OecsT-
KH psifioB ycrofiunBoctH TM. Ananusupysi pasBHTHE H COBPEMeHHOE
COCTOSIHHE MpejcTaBienuil 00 VCTOHYMBOCTH MHHEPAJIOB, OTMETHM
cinenywouee. JlapHo Oblio ofpanieno BHHMaHHe HA TO, YTO PsibL
(nocne0BaTENBHOCTH) OTHOCHTEJNBHONH YCTORYMBOCTH OZHHX H TexX
JKe MHHepaJIoB 10 OTHOUIEHHIO K TpoueccaM XHMHUYECKOro pasJo-
JKEeHHA H (DH3HUECKOTO pa3pyulcHHA He ToxKJecTBeHHb. Bosee riy-
60Koe HccseLoBaHHE NAHHOH npobJeMbl MOKa3anao, YTO OTHOCHTENb-
Hasi YCTOHYHBOCTH MHHEPaJOB HE TOXKIECTBEHHA B KOpe BBIBETPH-
BaHHsl M B 30He IiyOMHHOro karareHesa. Eme OoJiee jerasibHbIl
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noaxon, xapaxrepunlii ana patGor M. M. I'unaGypra, B. I1. [Tetposa,
®. B. Uyxposa, I0. I1. Kasanckoro, ®. Jlapuena, E. Huxkeas n
JPYTHX, NPHBOAHT K NPEACTABJACHHIO O TOM, YTO B KaXKAOH H3 3THX
30H, TpexJe BCEro B 30HE TIUMEPreHe3a, OTHOCHTCILHAS XHMHUC-
cKasg YCTOHYHBOCTH MHHEPAJNoOB TdKe MOXeT ObITh pas3jHYHOH B
3aBHCHMOCTH OT HCXOAHOrO COCTaBa TOPOJ H YCJOBHII NMPOTEKAHHS
npoueccos BuieTpuBauus, 1. M. Oavwanckuii, P. I1. Padansckuii,
B. JI. Tpeaseaa H psif APYrHX aBTOPOB NMOKa3aJH, 4TO HCNOJb3Ye-
Mble B TeOJOrHYecKoil JHTepaType pPacueTHbIC 3HAYEHHS PacTBOPH-
MOCTH MHHEpPajoB He NOATBEPKAAIOTCH IKCTCPUMEHTAJIbHBIMH HC-
caefoBaHuamMy. PacXomIeHHss MexKIy 3THMH IAHHBIMH OTPOMHBL
[Tpr 3TOM aBTOPH COpPaBeMJIHBO MOAYEPKHBAIOT GOJBIUYIO AOCTO-
BEPHOCTb H COOTBETCTBEHHO NPEANOYTHTE/ILHOCTL IKCHEPHMEHTaJb-
O YCTAHOBJIGHHBIX BEJHYHH PacTBOPHMOCTH MHHEPAJOB.

Xnmuueckas yCTOHUHBOCTh KAMAOTo H3 HHX (B TOM uHCIe TpPH-
HAJJEeXHOCTh K XHMHUYECKH YCTOMYHBHIM HJH HEyCTOHYHMBBIM) B
pPasJHYHBIX YCJIOBHAX CCAHMEHTO- H JIHTOTeHE3a, eCTCCTBEHHO, He-
OAMHAKOBas. DTH yC/JIOBHSI He COBMAAAIOT AJS Pas3HBIX ray6un 3em-
JIH, KAMMATHYECKHX 30H H 3TANOB reoJIOTHYECKOll HCTOPHH, B vacT-
HOCTH 10 TMOSIBJCHHS HA3EMHON PACTHTEJBHOCTH M MOCJE €¢ MosBJe-
uHa (nanusie A. Baficy, Ix. Kayau, P. Bappyca, X. Xoanauga
u Ap.). OmHako oTHOCHTeNbHas XHMHUeckas ycroidyuBocts TM B
pPas3HYHBIX YCJOBHAX HEPeJKO COXPaHsieTcss J0CTaTOYHO OJaH3KOI.
Hanpumep, npakTHueckH BO BCeM WIHPOKOM AHANA30HE MPHPOAHBIX
YCIOBHI LHDPKOH H PYTHJI SIBJIAIOTCA XHMHYecKH Gojiee YCTOHYMBLI-
MH, YeM OJHBHH, NMHpOKCeHbl, am¢ubosbl; MyckoBUT Gosee YCTOIl-
YHB, YeM OHOTHT; XPOMIUNHHEIHAB H ajgioMollHue s Gojaee ycroit-
YHBbLI, Y4eM MArHETHT W Apyrue GeppHLINHHEeIH H T. M.

Ananu3upys CyUeCTBYIOILHe B AaHHON 006JacTH NpeACTaBICHNUS,
OTMETHM, 4TO, XOTS A0 CHX NMOP HeT OAHO3HAYHOCTH B ONpeAe]IeHHH
OTHOCHT@ABHON XHMHUecKo# ycrofiumBoctn TM, ycranasauBaembie
pSiH OTHOCHTeNLHOH XHMuueckoil yctofiunBoctw TM pocrartouno
6ausku. ConocraBnenne XuUMHueckoil verofiuuBoetn TM, nposiBase-
MOH HMH B Pa3jJHYHBIX YCJAOBHSAX, MOKa3LBACT, YTO COOTHOIIEHHS
MEXAYy BeJTHUYHHAMH XHMHUYECKOH YCTOHYHBOCTH HEKOTODHIX MHHepa-
JIOB BBIJICPKHBAIOTCH He BCerja OJAHHAKOBHIMH H MHHepaJhl, (oJjee
YCTOHUHBBEIE, UeM ApYTHe, B OAHHX YCJOBHAX, B APYTHX OKa3hlBa-
I0TCS, O cpaBHeHHIO ¢ TeMH e TM, menee ycroifiunpbivi. Takum .
06pa3oM, pPsiJ OTHOCHTEIbHOH XEMHuecKoil yctoiuusocth TM B pas-
JHYHLIX YCJIOBHAX MOXKET TpeTepleBaTh NepPecTPOHKY, He3HAYHTE b
HYI0O MITH cyllecTBeHHVIO. [Ipexiae Bcero 310 OTHOCHTCH K CpaB-
HCHHMIO OTHOCHTE/IbHOII XMMHYCCKOH YCTOHYHBOCTH MHHEPajoB B yc-
JIOBHSIX NMOBEPXHOCTHOTO BHIBETPHBAHHA H TJyGHHHOTO KaTareHesa
(oco6eHHO TPH 3HAYNHTENLHOM HANMpPaBJEHHOM AABJEHHH), a TaKKe,
BO3MOJKHO, B YCJOBHAX NMOREPXHOCTHOrO BBIBETPHBAHNSA, CYLIECTBO-
BaBUINX Ha Pa3JHYHBIX 3Tanax pasBuTHsa 3eMmyu (B apxee, mpore-
po3oe, HauaJe NMajeo30s W B OCTaJbHOMH yacTH (auneposos).

Hamenenus ycnoBuii cpeanl (Hanpumep, usmenense pH cpens,
pasjiHuHsl B COCTABE ACCOLHAIHH COBMECTHO PacTBOPSIOLINXCS MH-
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TaGauuwa 19

Paabi yCTORYHBOCTH MHHEPAJOB K PAcTBOPEHHI) NPH pasauuHbix 3Havenusx pH
pactBopa (no pesyantaram 30-1HeBHOH 00pabOTKH 3epeH KPyNHOCTbIO
20—35 mkm) [29]

pH=02 pH=36 pH=56 pH=10,6
Ksapn LInpkoH, pyTH.I LlupKoH, pyTHI LlnpKoHn, pyTHa
Pytaa Myckosut MyCKOBHT AJNbMaHIHH, CTaB-

POJIHT
Kuanut, myckosut | Kpapi Kuanut Ksapn
Typmamuu Porosas o6manka |Typmaann, cTaspo-|Porosas obmanka
JHT

[upkox Kuanat Ksapn Anatut
Poropas o6manka | AJBGHT AnuaoT, aabbHT MycKoBHT
CraBpoaut CTaBpoJHT Porosasi o6manka |Knauut
3nuaot Typmaann AnbManaHH Typmamin
Anpbut Snugor AnaTHT AnbGuT
AnbMaHAHH AnbMananH JnuaoT
Anartut AnaTur

NMpumevsanna: 1. YcrofiunBocTh MHHEPaJOB CHHXKAeTCA B HaNpPaBJeHHH CBEPXY
BHH3. 2. Pan ycrofiunBoctH muHepasos npw pH=10,6, npusenenunfi B paGore E. Hukkean
[29], B omHOM cayyae HMeeT BHI Kak B Tabaune, a B APYroM MHHepa/jbl HepBHIX ABYVX
CTPOUEK COBMeIeHbl B OAHY (T. €. ycTofiMHBOCThL LHPKOHA, PyTHMAa, aAbMAaHAHHA H CTaBpoO-
JHTA nox,aaana paBHOH, a MOJOMXeHHe BCEX OCTAJbHLIX MHHEPaJoB CMEIICHO Ha OAHY CTpO-
Ky BBepx).

HEepaJoB M [AP.) CYILECTBEHHO BJ/HSIOT HAa XHMHUYECKYI0 YyCTOHUYH-
BOCTbL MHHepaJoB. Ilpu 3ToM, B yacTHOCTH, u3meHeHHe pH cpexan
0-pPAa3HOMY BJHAET Ha PACTBOPHMOCTbL Pa3JHYHHIX MHHepanaoB. DTo
NPUBOJAUT K TOil WM HHOH TpaHcdoOpMaIHH, MepecTpoiike paga oT-
HOCHTEJBHOH XHMHYECKOH YCTOHYHBOCTH MHHEpPaJOB, K TOMY, 4TO
AJsl Kaykaoro 3HaveHHsi pH cpeaw cylllecTByeT cBOH pAL XHMHYE-
CKO#l YCTOMUYHBOCTH MHHEPAJ0B, KOTOPHIH MOXKET OTJIHYAThCs OT
APYTHX PSLOB He TOJbKO a0coJIOTHOH BEJIHYHHOH PacTBOPHMOCTH
Ka){[lor0 MHHEpa/Ja, HO H [0 OTHOCHTEJBHBIM (B3aHMHBIM) MOJO-
JKEHHSIM MHHepaJoB B psiay. [IpuBeseM B 3TOfl CBA3H HEKOTOpHIE
JaHHble MO XHMHYeckoill ycroifiunBoctn TM, monyueHHble 3JKCliepH-
mentaabHo E. Hukkeaem [29] (rada. 19). Doaee panaue cBejieHHs
o6o01iensl B LIHPOKO M3BecTHHIX TpyAax T. Ban Anpena, B. I1. Ba-
typuna, P. Beiiaa, J1 n K. Hpafinenos, A. Kaite u K. Tpukapa,
A. T. Koccorckoii, A. A. Kyxapeuko, H. B. Jlorsunenko, I'. Muib-
nepa, ®. IMerrnaxona, ®. Cmurcona, I'. dioxrbayspa u Ap.
IMonyuennwie E. Huxkenem psaabl B OCHOBHOM TMOATBEPMKIAIOT
HMeBINecs paHee 0GOCHOBaHHBIE NpPeACTaB/IeHHs 00 OTHOCHTEJILHOM
XHMHYECKOH YCTOHUHBOCTH DPas3/IHYHBIX MHHEPAJOB B YCJIOBHAX MHO-
BEPXHOCTHOTO BLIBCTPHBAHHA M TIOCTCEAHMEHTALHOHHOIO BHYTPH-
caoiiHOro pacTBopenns. CyllecTBYeT, OAHAKO, H PN OTKJIOHCHHH.
Han6osee HeoKHAAHHBIMH OKa3aanch aABa nosayueHHmX E. Hukke-
JeM pe3yJabTaTa:
1) HeckoJbKO TOHHXKeHHas YCTOMYMBOCTL TypMaJHHA MpH JIO-
Obix 3pavenusix pH — Gonee Hu3kasi, B YaCTHOCTH, IO CPABHEHHIO
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¢ YCTOHYMBOCTBIO KHaHHTa, a uHorjAa (ocobenHo npu pH=3,6 n
pH=10,6) Gonee Hu3kas, ueM YCTOHYHBOCTbL psifa JAPYTHX MHHe-
panoB, OGLIYHO CYHTAIOULHXCH MEHee YCTOHYHBBIMH, 4eM TypMma-
JIVH; :

2) BblCOKas YCTOHUYHBOCTL POroBOil OOMaHKH, NpeBOCXOAfALLAf
YCTOHYHBOCTL MHOTHX JAPYTHX MHHepaJoB, ocoGenHo npu pH=3,6
i pH=10,6, korga ycrofiuHBOCTb pOroBofi OOMaHKH OKa3ajach, B
YACTHOCTH, CYLIECTBEHHO BHILIE, UeM TypMasJunHa.

ITonyuennwie E. Hukkesem pagnl cofepiKar BaxHylo nHbopMa-
I[HIO, B 3HAYHTEJbLHOII Mepe corjacylouyiocs ¢ HabawJaeMbIMH B
npupofe AaunbiMH. Tak, Hanpumep, 0Ka3ajoCh, YTO B YCJOBHSAX
KHCJIOH cpellbl KHAHUT XUMHYeckH OoJjiee yCTOHYHB, ueM cTaBpo-
JIUT, OQHAKO IpH pocrte 3HavyeHuit pH ux ycroitunBocTs cOamxKaercs.
Ilpu 3nauennax pH=10,6 ycrofiuMBocTh KHAHHTA CYIIECTBEHHO NO-
HHJKAeTCs, TOT/la KaK YCTOHUHBOCTH CTABPOJIHTa Bo3pacraeT. B pe-
3yJbTaTe yCTOHUHBOCTH CTABPOJIHTA B 3THX YCJOBHAX OKa3hBAaeTCHA
3HAUNTEJbHO BBIILIE, YeM V KHaHHTAa. Dojlee BBHICOKYI0O XHMHYECKYIO
YCTOHYHBOCTL CTABPOJHTA B YCJOBHAX INOCTCEAHMEHTALHOHHOTO
BHYTPHCJIOHHOrO pacTBOPEHHS, 0O CPaBHEHHID ¢ yCTOHYHMBOCTHIO
KHaHHTa, NOATBEPIKAAIOT JeTajbHble HccaefoBanua A. MopToHa
[27].

y J1. Bioprep 3kcnepHMeHTaNbHO YCTAHOBHJ CJeAyIollylo HocJe-

JIOBATEJBLHOCTh TOBBILIEHHS XHMHUECKOH yCTOMUHBOCTH IIPH Ipollec-
cax BBHIBETPHUBAHMsI Psila HaUMEHee YCTOHUMBBHIX Kajbluiicoaepika-
LIHX MHHEPAaJOB: KaJbLHT, JOJOMHT — GHTOBHHT — anaTHT — Jab-
Pafop — OJIMFOKAa3 — AHONCHJ — aBrHT — poroBas oOMaHKa, rpoc-
cyqasp. Ilpun sTOM OH moOgYepKHYJ, 4TO C H3MEHEHHEM YCJOBHH BHI-
BETPHBAHHS OTHOCHTEJbHOE MOJIOXKEeHHe MHHepaJoB B 3TOM pSIY
H3MeHsIeTCs .

OTMeTHM, YTO YCTAHOBJCHHBIE BapHALHH B PHAAAX OTHOCHTE/b-
HOIl XHMHUYECKOH YCTOHUYHBOCTH MHHCPAJOB s LEJIOr0 psiaa Hawu-
Gonee pacnpocrpaneHHbx TM (UHPKOH, PyTHJ, TYPMAaJHH, HIbMe-
HUT -+ JTeAKOKCEH, CHJJHMAHAT, 30HAOT, aM(pHOOJIB, NHPOKCEHH
M J1p.), TPH BCEX PAaCXOMKJIEHHAX MeKJAYy NAHHHIMH pa3JIHYHBIX aB-
TOPOB, KaK TMPaBHNO, He OYeHh BeJaHKH, JJis1 GoablIiHHCTBA Haubo-
Jee pacnpocrpaHeHHnx TM Taxenoit (pakimuu mOYTH Bce aBTOPH
VKa3bBAIOT Ha OJHY M Ty e IMOCJeJ0BaTeJbHOCTh MHHEPaJoB IO
HX OTHOCHTEJLHOH XHMHUECKOHl YCTOHYMBOCTH Ha BCeX CTaAHAX H
ITaNax CeAMMEHTO- H JHTOreHesa. JTa MOCJ]EN0BATENLHOCTE B Ha-
NpaBJeHHH YMEHBIIEHHS YCTOHYHBOCTH MHHEpAJOB NPHMEPHO TaKO-
Ba: UHPKOH, PYTHJ — TYPMaJHH — KHaHHT, CTaBPOJHT — CHJJIHMa-
HHT — 3MHJOT — poroBass O0OMAaHKA — aBTHT — OJHBHH, YCTOHYH-
BOCTH IHPKOHA H PYTH/IA, KHAHHTA H CTABPOJHTA OOBIYHO CUHTA-
eTcst 6/IH3KOH, OJHAKO YKa3hiBaeMasi Pa3HEIMH aBTOPAMH IMOCJERO-
BATEJLHOCTh B3AHMHOTO PACHOJIOKEHHsI 3THX MHHCPAJIOB B pPsLy XH-
MHYECKOH ycToifiunBocTH pasnuuna. Hawubosee pacnpocTpaneHHble
TM tskenoii ¢pakuuu, B CHIAY HX BBICOKOH PaCIpPOCTPAHEHHOCTH
H JIOCTATOYHO ONpe/esieHHoro, (PHKCHPOBAHHOrO MOJOMKEHHT B PSIY
xuMmn4eckoil ycrofiuusoctu TM, MoryTr paccMaTpuBaThesi B KauecT-
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BC penepoB IIKaJbl XHMHUYECKOH YCTOHYHBOCTH, MO OTHOUIEHHIO K
KOTOPBIM B KOHKPETHOM ciyuae yAOGHO ONpelefaTh YCTOHUHBOCTH
TM. Huxe mupoko HcnosbdyeTcss nofoGHBIl MOAXOM, NPHHIHIH-
4JIbHO AHAJIOTHYHBIA NOJYYHBIIEMY NMPH3HAHHE W Ype3BbIYAlHO LIH-
pOKOe pacnpocTpaHeliHe B MHHEpPaJOTHH NOAXOAY K ONpeleseHHIO
TBEPAOCTH MHHepaJoB 1o mkaje Mooca.

[Tonoxenne apyrux TM B psiiy XHMHYeCKO#l yCTOHYHBOCTH Me-
Hee ONpe/le/IeHHO H, KpPOMe TOro, Hepelko CYILIeCTBEHHO pas/iHuHO
IJ19 pasHbIX cTajAuil ocafouHoro nponecca. [locaenHee, no obuemy
MHEHHIO, OTHOCHTCS NpEXKAE BCEro K aJbMaHAHHY H amaTHTy, XH-
MHYECKas yCTOHUHBOCTh KOTOPHX B YCJIOBHSX MOCTCEAHMEHTAIHOH-
HOro BHYTPHCJOHHOrO PacTBOPeHHS CYLIECTBEHHO BHIIE, Y€M B yC-
JIOBHAX ToBepXHocTHOro BeiBeTpuBanua. [lo A. Moprony [27], ye-
TOHYHBOCTL aJIbMaHAHHA B 9THX YCJIOBHSIX JaKe Bblllle yCTOHYHBO-
CTH ctaBpoauTa (ycToiyHBOCTL YyOLIBAeT B HampaB/JeHHH ajbMaH-
JAHH — cTaBpoauT — KHaHuT). He nporuBopeuar stomy u Ikcrepu-
mentanapnble dandbie E. Hukgens [29]. ITo A. T. Koccosckoii, oa-
HAKO, XHMHUECKasl YCTOHYHBOCTL IPAHATOB B YCJIOBHAX TIYOHHHOrO
Kararesesa fBJfICTCsI BCe JKe CYIUIeCTBEHHo OoJiee HH3KOIL.

B kauecTBe TepMHHOJOrHYECKOI0 3aMeduaHHs CJAEJYeT CKa3aTh,
4TO, HAIIPHMEpP, MATHETHT (H He TOJBLKO) OOBLIYHO paccMaTpHUBAaeTCs
KaK XHMHYECKH HEYCTOHUHBBIH MHHEpaJ, HO HHOrZa — Kak ycToii-
UHBBIH. 37ech HeT, MO CcyllecTBY, npotHBopeuns. [leno B TOM, 4TO
B NPe/UIOAEHHBIX aBTOPaMH MHOTOYMCJEHHLIX psiflaX XHMHYECKOI
yCeTOHUHBOCTH MHHEPAJOB yKAa3hBAETCS, KAaK NPaBHJIO, OTHOCUTEAb-
Haf YCTOHUHBOCTH MHHepastoB. [Ipu 3ToOM HMeeT 3HaueHHEe MOJIONKe-
HHE Kay<J0ro MHHepaja OTHOCHTEJNLHO JPYTHX MHHEPaJoB B pALY
YCTOHUYHBOCTH, 2 He HA3BaHHE «YCTOHUHMBBIN» HJIH «HEYCTOHUHBBIH».
Ba:kno, uto npu a1060M M3 3THX HAHMCHOBAHHI MAarHeTHT CTOHT
B PsIAY YCTOHYHBOCTH HECKOJIBKO BbIllle OJHBHHA, NHPOKCEHOB H aM-
¢ubos0B M 3HAYUTENBHO HHIKE — IHPKOHA, TypMaJ/JHHA, PYyTHIA.
Echi npH 3TOM MAarHeTHT OTHOCHTCS K HEYCTOHYHBHIM, TO MHHe-
pa’abl nepBoi rPynnul (OJUBHH H JAp.) NPHHAAJIeKaT K BechMa He-
YCTOHUHBEIM, a BTOpOil (LHPKOH, M Ap.) — K ycToiuuBeiM. Ecian
JKe MAarHeTHT HMEHYeTcsl YCTOMYHBLIM, TO MHHEPaJBl MEepBOH Ipy-
MLl CYHTANOTCA HEYCTOHMHMBLIMH, a BTOPOH — BecbMa YCTOHUHBBIMH,
cBepxycroiiuuBeiMH # T. 1. [11]. Takum oGpasom, nomobGubie pas-
JHYHST KacaloTcs, TJaBHBIM o0pa3oM, HaHMeHOBaHHH, OLEHKa OT-
HOCHTEJILHOH YCTOHYHBOCTH MHHCDAJIOB IPH 3TOM OCTaeTCs HEH3-
MeHHOH. TeM He MeHee Heab3fl CUMTATh YAAUYHBIM PACIPOCTPAHEH-
HOEe B HacTosfilllee BpeMs NOJIOMKEHHe, KOrja BIOJIHE ONpefeleHHbIH
MHHEpPaJ OJHH aBTOPHl HMEHYIOT XMMHUYECKH YCTOHYMBEIM, a ApY-
rHe — HeYCTOHYHBLIM MJIH Jaxe BecbMa HEYCTOHYHBBIM,

ITpuyuHbl  TAKOTO INOJOXKEHHS — HeoNpeJe/qeHHOCTE HOHATHH
«XHMHUYCCKH YCTOHYHBBHIH (HEYCTOHYHBEIH) MHHEpaJ», OTCYTCTBHE
HIKaJdbl OTCYeTa BEJHUHHBI XMMHYECKOH YCTOHYHBOCTH MHHEDAJOB.
B 3HaunTenpHoit Mepe 3THM o06yc/OBJIEHH, NO-BHAHMOMY, H TakHe
Hepe/lkHe HeraTHBHEIE ¢Jy4yaH, Korja, HalpHMep, 3BKCEHHT, cuHTa-

89



eTcsl BecbMa YCTOHUYHBLIM B Kope BbiBeTpHBaHus [14, c. 189], ana-
T — yerofiunuim (M. M. Konca, X. A, Buiiaunr), a craBpoaur,
KHAHHT M CHJJIHMAHHT, 3HAUHTEJbHO 0OJiee YCTOHYHBLIE, YeM 3BKCE-
HHT M anatuT, kaaccHuuupyiorcs manoycrofiunseimu (X. A. Bwuil-
auur, A. 3. Kneecment u Ap.). Becbma MHOrouHc/eHHbsle nNpHMEpH
nofo6HOr0 poja MOMKHO HAfiTH H B OLEHKax XHMHYCCKOH YCTOH-
yuoctn TM, npusesennesix B paborax I'. b. Munsuepa. Coriacuo
OLLEHKAM 3TOr0 HCCJeloBaTelisi, HalpuMep, XaJbKONHPHT H 6a3aib-
THYECKad poroBasi oOMaHKa SBJSIOTCH YCTOHYHBBIMH MHHEpajaMH,
4 XPOMHT H HJIbMEHHT CUYHTAIOTCH MHHEpaJiaMH <«CpelHell yCTOHYH-
BOCTH>.

HauGonee pocroBepHHil cnocob onpene/eHus ycroiiynsoctn TM
B Te€X HJH HHBEIX TeOJOTHUYECKHX YCJOBHAX H MpoLeccax — cpaBHe-
Hue HabJ0JaeMbIX B HAcTosllee BPeMs COACPXKAHHI MHHEPaJOB B
NO/ABEPTLIHXCS COOTBETCTBYIOILHM I[pOIleccaM reoJOrHYecKHx obpa-
soBanuax (C,) ¢ ux ucxoaueimMu cogepmxanuamu (Cp), cyuiecTBo-
BaBIUHMH JO Hayaja [pOsiBJeHHsi 3THX npoueccoB. COOTBETCTBYIO-
IHe HJAW NPHHILHOHANLHO T0A00HbIe UM KO3 QHIHEHTH YCTOHYHBO-
ctn (Ks) npumenennl B reosornn C. M. I'ypsuuem, B. C. IllyGom
H JIp. H B [NOYBOBEIAEHHH (B YaCTHOCTH, NMOJ HA3BaAHHAMH <KO3(dH-
LUHCHTd OTHOCHTEJBHOrO H3MeHeHHs» [13 m ap.] m «koadduinen-
Ta oborawenus» [14 u ap.]). Ilpu 3TOM B HaHMEHOBaHHsAX H 0060-
sHauennsix koadpuuuentos ycroituusoctn (Ks=C,/Cy) mneaecoob-
pa3Ho yKa3biBaTb, KAKAsi HMEHHO YCTOHYHMBOCTb HMEETCS B BHAY —
xumuueckas (Ksen)), ¢usuko-mexanuyeckas (Kspn) HIH THAPO-
aspoauHamuueckas (Ksna)) H AN KaKHX IPOLECCOB OHA ONpese-
Jasietcsl — npoueccoB  BuiBeTpHBaHHSA  (Ksch, w)), BHYTPHCIONHOTO
pacrBopenus (Ksin, is)) H T. 4., a TakKe ANl KAKOrO HMEHHO MH-
HepaJja TpoBOAATCS BuluHcaeHHst (Hanpumep, Kecn, w)(£) — K03d-
(HIIHEHT XHMHYECKOH YCTOHYHBOCTH ILHMPKOHA IpPH TIPOLECCAX BHI-
BETPHBAHUA; H T. I.).

HeobxoanMo NnoJ4epKHYThb, UTO NPH BLIYHCJEHHH KOHEUYHBIX CO-
AepxkaHuit (C,) MHHEpaJOB C LeJAbiO [OCJeAYIONero olpeaeaedus
BeJHYHHB KOI(OHUHEHTOB ycTolfiuneocTH (Ks) HEOOXOAHMO MpHHH-
MaTth B pacuer TOJbKO Te MHHCpPanabl (IpHPaBHHBAS HX CYMMY K
100 %), koTophle NPHCYTCTBOBAJH B HCXOAHOM, NepPBOHAYaJLHOM
cocTaBe MOPOALI H BXOAHJH B mojcyer coiepxanuii (Cp) muHepa-
n0B. Jlio6rie Apyrue MHHEpaJbl, HX NPHCYTCTBHE H COJEpIKAHHE MO-
I'yT YKa3blBaThC OTAEJNbHO, HO NMPH BbIYHC/JIEHHH 3HauyeHuii C, oHH
VYHTLIBAThCA He JoKHB. HeoOXoauMo HCKAOYATL H3 NOACYETOB
npu onpeaencHun €, Bece HOBOOOpPa30BaHHLIC, AYTUIEHHbIE MHHe-
paJibl, BO3HHKIINE B Mpouecce H3MeHeHHsT HCXOAHOrO MHHEpPaJbHOro
cocraBa mopoAw. PaccmartpuBaemble KO3(D(HUHEHTH XapakTepH3y-
I0T YCTOHYHBOCTh KaxAoro eAnHHuHoro TM H NpPHHIHIHANBHO OT-
JIHUAIOTCS OT WIMPOKO HCMOJL3YeMbIX B TEOJOTHH POCCHINeH H Tep-
pHUTeHHOII MuHepajoruu Boobiie KosduunenToB ycroiunsocty TM
accoyuayui. Tlocaeanue mo 3akM0YEHHON B HHUX Te0JOTHYECKOMH
uHdopmanun GoJiee NPaBHIBHO HMEHOBATh KOI(P(HUHEHTAMH XH-
MHKO-MHHepaJiorHueckoit apesocru TMA.
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[1pn onpenenennn BeJHUHHB Ks A0CTATOYHO CJIOXKHO PEKUHCT:
PYHPOBaTh HCXOAHbIH MHHEPaJbHBIH COCTaB BeLleCTBAa M JA0Kas3aThb
TO, uT0 Haba0aeMble H3MEHEeHHSI 3TOr0 cocTaBa oOycaoBJeHbl Aefi-
CTBHEM HMEHHO JaHHOTO Npolecca, AaHHOrO TeoJoruyeckoro gak-
TOpa WJH (PaKTOPOB.

Has onpemeseinins yCTOHYHBOCTH MHHEPAJOB B YCJIOBHAX TiO-
BEpPXHOCTHOI'O BhIBeTpHBaHHS 00JiblHE BO3MOMKHOCTH AaeT CPaBHH-
TeJIbHOEe MHHEPAJOTHYecKoe HCCJIeJOBaHle KOPEHHBIX NMOPOX H pas-
JHYHBIX 30H BePTHKAJALHOrO NpoHAs Pa3BHTOH MO 3THM MOpoAaM
KOpbl BbiBeTpuBaHusl. CoOOTBeTCTBYIOLIHE JaHHBIE HIHPOKO H3BECT-
uei u3 pabor C. C. loaanua, B. . 'pumma, 10. I1. Kasauckoro
n ap. B nonoanenne K HHM mNpHBEAEM HHTEpECHble JaHHbIe
I'. B. Hecrepenko u B. M. 1lubynapunka, XapakTepH3yiollHe cpel-
HHH MITHepaJbHBIH cocTaB TAXKeJbX (paxuui raddpo, ampubO/IH-
TOB M pa3BiiThle MO HHM KOPbl BHIBETPDHBAHHSI B CEBEpO-3ala/HOI
yactu Kysneukoro Anatay (ra6a. 20).

Ha ocHoBe RaHHBIX, MpHBeAeHHEIX B Tab.a. 20, M0XKHO NOCTPOHTHL
pSil YMEHBLIEHHS BeJHYHHBI XMMHUYECKOH YCTOMYHBOCTH MHHepa-
J0B (B cKOOKax VKasaHsl 3HaueHHf Ksich, w), cp AN KaKI0TO MHHE-
paia): uupkos. (9,25) — pyrua (7,75) — anatas (6,79) — HabMme-
uur (3,65) — turanomarnerur (0,65) — marwerur (0,10).

Hcnonnsya noaobuniii noaxona, B. C. Hly6e, TI. K. Ilayp n
B. M. §lkymeB noJyuyHiiH 3HaueHHs KoO3((QHIHEHTOB XHMHYECKOM
YCTOHYHBOCTH MHHEPAJOB TSIKeJOH (PaKIlHH HA OCHOBe CPaBHEHHI
HX COMSpMaHuit B KHCJBIX, CPeIAHHX, OCHOBHBIX H YJbTPAOCHOBHBIX
HHTPV3HBHBLIX, a Takxe MeTaMop(dHYecKHX MOPOAAxX H PasBHTHIX IO
HHM Kopax BbiBeTpHBauus (Taba. 21).

Tadcauma 20

Cpeanuil MHHEPAJILHBIH COCTAB TaXenblx (hpakuuii nopen
(% or o6bema dpaxumii, no I'. B. Hecrepenko u B. M. LluGyabuuky)
H ZHaYeHHA KO3(QQHUMEHTOB XHMHYECKOH YCTOHYHBOCTH MHHepanos

=g g e O :
Munepaant e & |2 Z2oE £ o i
. ?b E 8 ;u b3 = 2 8
EE = 2 SES = < =
28 =2 i r2s 28 x X
MarneTur 44,3 0,3 0,01 40,4 .9 0,201 0,10
TutanoMar- 39,7 25,9 | 0,65 — — — 0,65
HETHT
Hasmernr 13,5 73.3 a; 39,8 74,8 1,88] 3,65
Pytua -+ + - 0,8 652 L85 Tl
Iupxon -+ -+ — 0,4 3,7 9,951 - 9:25
Anara3s 0,6 0,2 0,33 0,4 5,8 11325 Bed9
Koumuecrso 22 8 - 46 11 — =
dpaxuHit

91



Tabauua 21

Kosdhduumertel xumMuueckoit ycTOHYHBOCTH MHHEPANOB NPH BbLIBETPHBAHHH
(no B. C. Wyé6y, I'. KA. Llaypy u B. M. Skywesy)

3nadenun kosdpuunenton 3navennn xosdipuuuenton
ycrofiunsocTn yCeTORUMBOCTH
Munepann Mutepaan

Dociensy | coesuee nocisin | Coomes
CraBpoJut 2,56—3,85 320 | Dnmugor 0,09—1,24 0,47
Ilupkon 0,02—38,35 2,52 | AMpuGoan 0,02—0,59 0,28
Xpomumunean- | 0,10—4,44 2,10 | I'pauar 0,04—0,60 0,20
A Bl Anatut 0,04—0,28 0,15
Typmamun 0,05—3,39 1,72 | Maruernt 0,03—0,33 0,13
HabMenHT 0,20—2,66 1,07 Tutauur 0,02—0,27 0,08
Kuanur 0,22—2,50 0,98 [Mupoxcens 0,00—0,36 0,08
PyTtua 0,65—0,66 0,66
Jleiikokcen 0,41—0,83 0,62

IlpuBenennsie B Tabu. 21 aaHHble COOTBETCTBYIOT pacrpocTpa-
HEHHbIM NpeJCTaBJeHHsIM B 3TOH o6jactH. OCHOBHBIE OTJIMYHS CO-
CTOAT B CJAEIYIOIIEM,

1. Huskue 3HayeHns Kod(ppHuUHeHTa YCTOHYHBOCTH TNOJYUEHE
AJIsl pyTHJIAa H JieHKOKceHa, B TOM YHCJe HH3KHMH OKa3blBaloTCH
BepXHHe 3HaueHHsl Ko3p(HLUHEHTa A1 3THX MHHepasoB. PyTua n
JIeHKOKCeH OOLIYHO KOHIEHTPHPYIOTCA B NPOAYKTAaX BLIBETPHBAHHA,
H, N0 KpaliHeii Mepe, BepxHHe 3HAYeHHA Ko3bdHLHEHTAa YCTOHUYH-
BOCTH ILOJIKHBI GblIH 3a()HKCHPOBATL 3TO.

2. HuskuMH OKa3ajHChb HH:KHHE 3HayeHHs Ko3pdHIHeHTa 175
TYpMaJHHa, XPOMIUNHHEAHA0B H uHpKoHa. Mcexoms m3 3toro, Momx-
HO CAeJaTh BHIBOJA O TOM, YTO B HEKOTOPHIX CJyYasxX XHMHUecKas
YCTOHYHBOCTL LHPKOHA B YCJIOBHAX BHIBETPHBAHHA SABJACTCA upes-
BHIYAIHO HH3KOH H YTO LHPKOH HHOTJA SIBJSIETCH OJAHHM M3 XHMH-
YeCKH HaHMeHee yCTOHUMBBIX MuHepasoB. Kpaifine manas npasio-
NoA0OHOCTh ITOTO 3aCTABJSIET 110J1araTh, YTO NPHYHHA MOJYYEHHBIX
CTOJIb HH3KHX 3HaUYeHHH AN TOro MHHepasa oOyc/OBJIHBAeTCs He-
TOYHOCTSIMH, BO3MOXKHO, METOAHYECKOr0 XapakTepa, Hampumep
BKJIIOUEHHE B TOJCYET HE TOJbKO HCXOAHBIX MHHEPAJOB MOPOALI,
HO H TeX WJH HHBIX HOBOOODA30BAHHBIX, ayTHreHHBIX MHHEpPAaJOB.
Bo03MOKHO, 4TO HMEHHO 3TH (MJIH KakHe-JHOO HHBIE) HEeTOYHOCTH
NpH onpejeJeHUH 3HAYeHHH KO3((HIHEeHTa YCTOHYHBOCTH LHPKOHA,
PYTHJIA H HEKOTOPBIX JPYTHX MUHEPAJIOB NPHUBEJIH K TOMY, 4TO HaH-
GoJibllIMe  cpeJiHHEe 3HAYEeHHH 3ITOro KO3((PHUHEHTa o0oKazajuch Yy
CTaBPOJHTA (NPHCYTCTBYIOLIErO B HHBIX, NPEHMYUIECTBEHHO MeTa-
MOp(pHUECKHX MOPOAAX).

3HauHTeJBHBI HHTEpeC NPEACTaBJseT AaHaJH3  NOJYUYEHHBIX
B. B. JIsxoBuueM AaHHLIX O COJACPIKAHHH PA3IHYHBIX AKLECCOPHLIX
MHHEpAJOB B HEH3MEHEHHLIX TPAHHTOMAAX H NPOAYKTAX HX NOBEpX-
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Ta6auuna 22

Coaepmxanne (B r/mM°) akueccopHbix MHHEPAJOB B HEM3MEHEHHBIX
rpaHopuopurax (1) ¥ CHILHO KAOJHHH3HPOBAHHBIX rpanurax (2),
o B. B. Jlaxosuuy, u 3Ha4yeHHst KO(HUMEHTA XMMHUYECKOH YCTOMYMBOCTH

MHHEPANOB
1opoAN MecTo B pany
Mmsepas: Ks i
1 9 YCTOHUNBOCTH
Lupxon 948,53 676,76 0,71 8 (?)
OptuT (an1aHHT) 3,16 63,86 20,21 4
YV paHHHHT 3,65 — (<<0,01 '16—20
Tonur 24,88 20,11 0,81 7
Taneuur 0,49 0,18 0,37 10
XanbKOnUPHT 3,02 — << 0,01 16—20
Moanbaesur ; 5.25 2,00 0,38 9
Tlupporun 0,12 - <<0,25 16—20
ITupur 8,76 0,18 0,02 14
MarneTur 55 474,65 165,65 0,003 15
TuTaHOMArHeTHT 34,60 41,90 1,21 6
Hasmenur — 41,90 > 1397 1—3
Cipen (THTaHuT) ‘4 556,45 177,50 0,04 13
Pyrua 6,24 2,00 0,32 11 (??)
1lleeant 0,99 — |1<<0,03 16—20
Anatur 5 100,96 1578,88 0,31 12
Jucten (KuaHuT) — 1,82 1=60,67 1—3
CTaBpoauT — h:3h ==17833 1—-3
I'panar 46,95 — 0,001 16—20
Inuaot 117,74 256,36 2,18 5

HOCTHOTO KaOJHHOBOIO BLIBETPHBAaHHS, PA3BHTBHIX B PasJHuHLIX paii-
onax Coserckoro Cowsa (rabn. 22—25)*.

M3 naunbix tadsu. 22 nocaegoBateabHuit psig TM o yOniBaHuio
XHMHUCCKOH YCTOHUHBOCTH MHHEPAJOB B YCJOBHSIX MOBEPXHOCTHOTO
KAOJHHOBOTO BHIBETPHBAHHS CJAEGAYIOLIHI: HJALMEHHT, CTABPOJHT,
KHAHHT — a/IaHUT — 3MUAO0T — THTAHOMATHETHT — TOPUT — IIHP-
KOH (?) — MOJHOGIEHHT — rajleHHT — pyTua (??) — anaTHT — THTa-
HHT — IHPHT — MATHETHT — NUPPOTHH, LIEEJHT, YPAHHHHT, Xa/lbKO-
IHPHT, TPAHAT.

[TpuBefleHHbIH PSJ OTYACTH COBMNAJAET € H3BECTHBIMH pPsiiaMH
MHuHepasoB nian 0JH30K K HuM. MMeroTesi, 0JlHAKO, M JIOBOJBHO CY-

* Ilpumeuanne k Taba. 22—25. IloanocThio HMIH B 3HAYHTEJLHOH Mepe BTO-
pHYHLIe, THNepreHHble, snureHetHyeckHe (mo A. M. Ilepeanmany) H ayTHreHHHE
MHHepaJs H3 PacCMOTPEHHS HCKJIOYeHBl. Pe3yabTaTh, BH3HBalOIHe COMHEHHe,
nmoMeueHH 3HakoM Bompoca. ITpouepk yKasHBaeT Ha OTCYTCTBHE MHHepaja HJIH
ero cojepxanHe B Koaudectse Menee 0,03 r/m3. B npHBeleHHHX N0 AaHHBIM
Taba. 22—25 pajax XHMHYECKOH YCTORYHBOCTH MHHEpaJH, B3aHMHOE MOJOXKeHHe
KOTOPHIX He MOMeT OHTH YKa3aHo ¢ HOCTATOYHEIM OCHOBaHHeM, o0HYHO pasjiese-
HE 3andaroif. B TabiHnax coxpaHeHa moc/el0OBaTeNbHOCTh MHHEDPAJOB, NPHHATAA
B. B. JIsxoBHueM.
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Tab6aunna 23

Conepxanne (B r/M%) aKueccOPHbIX MHHEPaJoE B Heu3MeneHHbx rpanurax (1)
M KaoauHuzMpoBakHoil rpanuTHON Apecpe (2), no B. B. Jlaxosiuy,
W 3Hauenus Ko3pdHUHENTA XMMMUECKOH YCTOHYHBOCTH MuHepaaos K

fopoa MectO B paxy
Munepaan Ky ;ﬁﬂ::?&‘;ﬁ

1 ) yeTofiunBoCTH
KoaymGuT 1,31 - =< 0,02 18—22
Tautano-unob6aThl 0,34 0,04 0,12 12
Monaunt 686,48 489,55 0,71 6
Llnpxon 215,53 50,24 0,23 10
OpTHT (aananuT) 91,42 — <<0,0003 18—22
Bepuaa - 0,10 >3,33 1—4(?)
TaJenur - 0,06 =>2,00 1—4 (??)
XaJaLKonupuT 0,28 0,19 0,68 7(?)
| tHDHT 1,38 0,93 0,67 8 (?)
MarueTar 103,29 0,32 0,003 16
Hasmenut 62,69 4,79 0,05 13
Ceen (TuTaHuT) 0,28 — '< 0,11 18—22
PyTtua 0,80 0,15 0,19 11
Kaccurepnt 0,07 0,04 0,57 9
Kopyna 0,80 1,12 1,40 b
GoopHT - 3,17 0,06 0,02 14
Anartur 922,23 7,24 0,01 15
Anpaaysur 3,52 — <0,01 }8==22
CTaBpoauT e 0,84 > 28,00 1—4
I'panart 91 399,36 104,78 0,001 17
Anuaor 0,34 — 0,09 18—22
Mvaccauur - - 0,04 >1,33 1—4

IIECTBEHHbIE pa3inyus Mexay HuMH, Onu 3aK/I1I0MAI0TCH Tpexie
BCcero B HeoOLIYHO HH3KOHE YVCTOHYHBOCTH IIHPKOHA H OCOGEHHO py-
TiJa, 6e3ycqOBHO HE COOTBETCTBYIOILEH ACHCTBHTENLHOH BelHYHHE
XMMHYECKOH YCTOHYHBOCTH 3THX MHHEPaJ/JOB B KOpax BLIBETpHBa-
HHA.

[To aamubiM, npuBeacHHEBIM B Taba. 23, psa yOnBalouieii 0THOCH-
TEJbHOH XHMHUECKOH YCTOHYHWBOCTH AaKIeCCOPHLIX MHHEpaJoB B
KOpe BBIBETPHBAHHS TPAHHTOB MMEeT CJeAYIOUIMH BMIA: CTABPOJIHT,
Gepuaa (?), raqaeHdar (??), MyaccaHHT — KOPYHJ — MOHALHT —
— XaJAbKOmHpHT (?) — mupur (?) — KaccHTEepHT — UHPKOH — py-
THJ — TAHTAM0-HHOOATH — HJABMEHHT — (PJIIOOPHT—aNaTHT — Mar-
HETHT— IPaHaT — THTAHHT, 3NMAOT, KOJAyMOHT, aHJany3uT, ajjaa-
HHT.
3totr pag B uejom Gofee COOTBETCTBYET M3BECTHHIM AAHHBLIM 00
OTHOCHTEJIbHOH XWMHYECKOH YCTOMYHBOCTH MHHCPAJIOB, ueM mpelbl-
Aymnii. Hexiouenne coctasasior cyiabQHAbl, AdHHbIE O CPaBHH-
TeJLHO BBHICOKOH XHMHUYECKCIl YCTOHUYHBOCTH KOTOPLIX He BIOJHE
JOCTOBEPHBI.

Cpaguenne npusefeHHBX B. B. JIfnxoBHYeM ZaHHBIX 0 cojepia-
HHH aKIeCCOPHEIX MHHEDPAJOB B I1€JHKAHHTH3HDOBAHHBIX rpaHHTax
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Tabauma 24

Copepxatne (B r/mM®) aKueccOpPHbX MHHEPAJOB B NeJHKAHHTHIHDOBAHHBLIX
rpanutax (1) u Kaoaunax (2), no B. B. Jlaxosuuy,
W 3HAYEHHS KOoddHUMEHTA XHMHYECKOH YCTOHYHBOCTH MMHEpaJoB

Dopoxy Mecro B pany
Mumepaan Ky e ok
1 2 YCToAUnBOCTH
(Cy) (Co)
Tanrano-uuodatsl 0,82 0,24 3,42 7
Monaunt 488,17 163,30 2,99 8
Keenotum 4,55 0,18 25,33 4
Lnpxon 31,86 102,87 0,31 14 (2?)
Optut (annauut) — 0,18 <017 16—21
Coaaepur - 1,88 < 0,02 16—21
XaabKonuput 0,57 0,52 1,10 9 (?)
Apceronuput = 0,17 <<0,18 16—21
IMuput 0,67 1,04 0,64 10 (?)
Maruetur 0,61 1,69 0,56 15
Coen (tutanur) — 0,25 < 0,12 16—21
Pytua 0,15 — >5,00 1—3
Kaccutepur 0,38 0,04 9,50 5
Koovag 2,48 0,42 5,90 6
DaoopuT 0,04 0,45 0,09 15
Tonas — 0,45 1< 0,07 16—21
Typuaanu 0,06 =5 =>2,00 1—3
Anatur 0,78 2,28 0,34 13
I'panar 8,08 20,76 0,39 12
Snuaot ol 0,25 <012 16—21
Myaccauur 0,06 — >2,00 1—3

U kaoauHax (raba. 24) nokaswiBaetr, uTO CcomepHKAHHE OOJBIIHHCT-
Ba MHHEPaJIOB, CYHTAIOUIHXCA OOBIYHO XHMHUECKH OTHOCHTEJILHO He-
VCTOHUMBBIMH NPH Npolleccax BbIBETPHBAHHA (GOJBUIHHCTBO CyJlb-
(1108, anIaHHT, MArHeTHT, THTAHHUT, QJIOOPHT, aNaTHT, FPaHATH)
B [CJIHKAHHTH3HPOBAHHBIX TPaHHTAX HHXKe, 4yeM B KaoJHHaX, a CoO-
AcprKaHie OONLIIMHCTBA MHHEPAJOB, 0OLIYHO XHMHUECKH Gomee yc-
TOHYHBBIX NPH MpoLeCcCax BLIBCTPHBAHHA (MOHAUMT, KCEHOTHM, py-
THJ, KACCHTEPHUT, KOPYHJA, TypMaJHH, MYacCaHHT), 33 HCKJIOUEHH-
€M UHPKOHA, B NeJHKAHHTH3HPOBAHHLIX TPaHHTAX BHILE, 4YeM B
kaomnHax., Takum o€pazom, B neJHKAHHTH3HPOBAHHBIX TIPaHHTaX
IIPOHCXOAHT OTHOCHTEJIBHOE HAKOMJEHHE XHMMHUYECKH VCTOHYHBBHIX
MIIHEPaJoB H YHHUTOMEHHe MHHEepPAJOB, XHMHYECKH HEYCTOHUHBLIX
B AaHHBIX yca0BHAX. Moxno nonaraTh, 370 3TH NOPOAH B JAaHHOM
ciayHqae HaxoAsiTcs HAa cTafud Gosee ray6OKOTO THIEPreHHOTo Tpe-
o6pa3oBanHs, uyeM KaOJHHbLI, YTO COrJacyercsi, B YacTHOCTH, C H3-
BECTHBIMH NpelCTABJACHHAMH O BO3HHKHOBEHWH NEJHKAHHTOB B pe-
ayabtare snureHethyeckoro (no A. M. Ilepeabmany) oxpemHeHHs
nepsnyHeix Kaoauuos (mo M. M. I'musbypr u np.). CooTBeTCTBEHHO
NpH ONpeAeNeHHH BEJHYHHB KosppuuHeHTa Ksen, w)=C1/Cy ana
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TaGaunma 25

Copepxaunue (B r/m®) akueccopHblx MuHepasos, no B. B. Jlaxosuuy,
H 3HaueHHsl KO3(dHUHEHTA XMMHYECKOH YCTOHYHBOCTH MHHEpPaa0B

it - Mgc‘ro B paiy
eN3MEeHeHHbI e AHHTHas
Munepanst FPaHATH pnpecna KS yx:?ut:?t:gg:\%‘;l
YCTOHYHBOCTIN
DBKCEHHT — 0,23 7,67 1—2 (?)
upkon 1 582,08 3419,42 2,16 b
MeratopGepHHT 0,62 — 0,05 17—18
CrnogyMen 1,04 0,05 0,05 13—15
Tuput 1,68 1,60 0,95 8 (?)
MarseTur 729,40 71,82 0,10 12
THTaHOMATHETHT 9,69 — 0,003 17—18 (?)
Hiabmennt 422240 193,50 0,05 13—15 (?)
Cden (TuTanur) 1,54 1,37 0,89 9
Pvraa 1,04 1,48 1,42 6
Kaccugepur 1,32 1,60 1.2 /1
Kopyun 1,74 1,51 0,87 10
Typmannu — 0,09 3,00 1—2
Anatir 34,66 179,57 5,18 4 (27)
T'panar 87 924,37 85,85 0,001 16
DnuAoT 1,85 0,23 0,12 11
Myaccauut 1,04 0,05 0,05 13—15 (?)

OLEHKH OTHOCHTEJBHOH XHMHUYECKOH VCTOHYMBOCTH MHHEPaJoB B
KayecTBe HAYaJbHOTO €CTECTBEHHO pPaccMaTpHBATH COAEPMKAHHE M-
Hepanoe (Cp) B KaonHHe, a B KadecTBe KoHeuHoro (C;) B meauka-
HHTH3HPOBAHHOM TpaHHTE.

C yuerom uaJoxenHoro (cM. tab.a. 24) umeeM cJaefylOUIHi psj
MOCJIEeJOBATEILHOTO YMEHBUIEHHS XHMHUYECKOH YCTOHYHBOCTH MHHe-
paJjoB: pPYTHJA, TYPMaJHH, MyacCaHHT — KCEHOTHM — KACCHTEPHT —
— KOPYHJ — TaHTaJ0-HHOGATH — MOHALHT — XaJdbKOIHPHT (?) —
— nuput  (?) — MarHeTHT — rpaHaT — amaTHT — UHPKOH (P?) —
— (p/1I0OPHT — APCEHONHPHT, aJJIaHHT, THTAHHT, 3MHAOT, TONA3,
canepur.

[TonyuenHslit pax ycrofiuHBOCTH OOHApYXHBaeT BLICOKYIO CTe-
MEeHb COOTBETCTBHS ¢ MHOTOUHCJIEHHBIMH OLLEHKAMH OTHOCHTEJLHOH
XHMHUYECKOH YCTOHUHBOCTH PAa3/IHYHLIX MHHEPAJOB B YCJOBHAX IIO-
BEPXHOCTHOrO BbiBeTpuBaHHsA. OCHOBHBIE PAacXOXKIEHHS COCTOAT B
3aBLIIEHHOI YCTOHYHBOCTH HEKOTOPBIX CYJAbGHLOB (XaJbKOMHPHT,
NHPHT) W PE3KO 3aHHKEHHOH YCTONYHBOCTH IHPKOHA B NpHBEEH-
HOM BBIIIE PSIY.

HoBonbHo mpasgonofoben psiJ, OTHOCHTENbHOH XHMHUYECKOH yc-
TOHUHBOCTH MHHEPAJOB B YCJIOBHAX MOBEPXHOCTHOIO BBIBETPHBAHKS,
yCTaHaBJIHBAEMEIl HAa OCHOBAHHH CPaBHEHHsI COAEPMKAHHH akiec-
COPHBIX MHHEPAJOB B HEH3MEHEHHBIX TPAaHHTAX H B T'PAHHTHOMH
apecBe aApyroro paiiona (tabua. 25): sBkcenut (?), TypMaJHH —
MOHAUHUT — anaTHT (??) — LHPKOH — PYTHJ — KacCUTePHT — IH-
pAT (?) — THTAHHT — KOPYHZ — 3MHAOT — MAarHeTHT — HJbMe-
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HHT (?), MyaccaHur (?), CHOJAYMEH — rpaHat — MeTaTopOepHHT,
THTaHOMarHeTHt (?). OJHAKO H B JaHHOM cJydyae HMEIOTCS HEKo-
TOpLIe COMHHTENLHBEIE pe3yabTaThl (0co0eHHO no anaThTy). MoKHO
YCOMHHTLCA H B CTOJb PA3JIHYHOM IOJIOMKEHHM MATHETHTa H THTa-
HOMAarseTHta (OpH CYMMHPOBAHHH COAEpXKaHHil 3THX MHHEPAJOB
THTAHOMAPHETHT COBMECTHO C -MArHETHTOM OKasbiBaetcss Ha 12-M
MecTe — HeNOCPeACTBeHHO Mmoc/ie MHA0Ta).

O6pamaior Ha cebsi BHHMaHHe HeCcOBMNajJeHHsA (HHOTJa BecbMa
3HauHTeJbHble) B MOJOMKEHHH HEKOTOPBIX MHHEpa/JOB B NpHBEAEH-
HBEIX, @ TakxXe NOJYUeHHBIX APYTHMH HCCJACAOBATEASMH psijax oT-
HOCHTEJBLHOH XHMHYECKOll YCTOWYHBOCTH MHHEPAJNOB B YCJIOBHAX
NOBEPXHOCTHOrO BhIBeTpHBaHHsA. OObsicHeHHe 3TOMY, BO3MOIKHO, B
HEHJCHTHYHOCTH YCJOBHH BhIBeTPUBAHHA M  Pa3jHYHOIl CTeleHH
(ray6une) ero nposiBJIeHHs B pasiHyHBIX caydasx. O6a 3tu o06-
CTOSITEJILCTBA COBMECTHO MOTYT NPHBOJAHTL HE TOJNLKO K PasHOMY
NPOsiBJEHHIO aBCONOTHOH XHMHUYECKOil YCTOHYHBOCTH OJHHX H TeX
e MHHepaJioB (B OAHHX cJydyasiX VCTOHUMBBEIX, B IPYrHX — Heyc-
TOHYMBLIX), HO H K TOH WJIH HHOH nepecTpoiike psiloB OTHOCHTEJb-
HOHl YCTOHYHBOCTH MHHEpPAJOB, H3MEHEHHIO B3aHMHOrQ MNOJIOZKEHHS
MHHEpAJOB B 3THX pagax. He uckiaoueHo Takmxe, 4TO B HEKOTOPBLIX
(B TOM uHc/le HepACCMOTPEHHBIX) C/IYyuasix He BIIOJHE COBEpIUeHHbI-
MH OKa3saJ/iich onpoboBaHHe, BbifleleHHe H JHarHoCTHKAa MHHepa-
JOB WJH ONpefie/iecHHe HX KOJHYCCTBEHHOTO COAep:KaHHs.

Eume ojfHa BepoATHAs H cyllecTBeHHAs NPHYHHA 3HAUHTEJbHBIX
pacxoxJAeHnil B OUEHKAaX OTHOCHTEJbHOH yCTOHYHBOCTH MHHEpaJjoB
COCTOMT B TOM, YTO HCXOJHBIH COCTAB MOPO, MOJABEPrIIHXCS BEIBET-
pHBaHHIO, MOT OBLITL B TOH HJH HHOMI Mepe OTJHYHBIM OT COCTaBa
HEH3MEHEHHbIX TDAHHTOH/IOB, C KOTOPBIM CONOCTABJ/ISETCH COCTaB
NPOAYKTOB BHIBETpHBAaHMA. Ecin 9Ta npHuYHHA AeHCTBUTENBHO HMe-
Jla MecTo, TO MHOIHe Pe3yJbTaThl CONOCTAaBJIeHHsl HE MOTYT He Bhl-
3BIBaTh BIOJHe 000OCHOBAHHBIX COMHEHMH B MX NMPaBHJBLHOCTH H J0-
CTOBEPHOCTH.

K ¢dakram, Kotopuie MOrau Gbl NOATBEPAHTH (MJIH ONPOBEPTHYTh)
CIpaBelJHBOCTbL JONYUIEHHST O CXOACTBe TNEPBHYHOTO cOCTaBa CO-
MOCTaBAACMBIX NOPOJ, HNpPEMAE BCEro OTHOCSTCS IOJIEBBIE I'e0JI0TH-
yeckHe HaGaiofaeHusi, 6iauzocTh (HAH  pasjanuue) KOJHUECTBEHHbBIX
COOTHOIIEHHI cofeprKaHHil MHHepasoB ¢ GJAH3KOH 10 BelHYHHE ycC-
TOHYHBOCTbIO (OTHOIICHMS WHPKOH/PYTHJ, IHPKOH/MOHALHT, CTAaB-
POJIHT/KHAHUT M T. I.), @ TaKXe CXOACTBO THNOMOP(HBEIX OCOGEH-
HOCTEH MHHEpPaJOB COTOCTABJIAEMBIX TOPOL.

Eme Gosee cNOXKHO onpefiejicHHe XUMHYECKOH YCTOHYHBOCTH
TM nas yemoBuit nocTceHMeHTALHOHHOTO BHYTPHCJIOHHOrO pacTBo-
peHnst 06/IOMOYHOTO BellecTBA. 3/leChb BO3MOXKHO CPaBHHUTEJbHOE
nayuenne TMA:

1) rpanysomerpuueckn GJH3KHX IeCYaHO-aJeBPHTOBHIX OTJIOZKe-
HHil M3 yacTteli paspesa, HaXOAALIHXCA HAa PA3HHIX CTAaAHAX TOCT-
ceIHMEHTallHOHHOTO Npeo6pa3oBaHus;

2) crparurpadHuecKH Kak MOXKHO 6GoJsee GIH3KHX HAH danualb-
HO 3aMellaiollHX CPABHHTEJbHO BBICOKO- (0COOEHHO pHIXJALIX mec-
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Yaubix) u cjaaGonpoHunaeMbix (B 4aCTHOCTH, IVIHHHCTBIX) OTJ0MKe-
Huil;

3) mecyaHO-aJeBPHTOBBIX OTJIOXKEHHH H TMPHCYTCTBYIOUIHX B HHX
KOHKpeLHii;

4) nedTeHacbilileHHBIX H TPAHYJOMETPHYECKHX CXOAHBLIX ¢ HHMH
[OpOJA, pa3BHTHIX B NpeAesax 3daKOHTYPHOro NPOCTpPAHCTBAa 3aJe-
e,

Hcxoaubiv nmpr 3TOM BO Beex Cayuasix MpeAcTaB/IsieTcs Npeino-
JIOXKeHHe, uTo nepBHYHBIH coctaB TMA comocraBiasieMbIX OTJ0MKe-
HHli Obl1 HAeHTHUHBIM. MMeercss B BHAY celHMEHTOreHHBIH COCTaB
TMA, a He HCXOAHBI, JOCEMMEHTALHOHHBI MHHEPAJbHLIA COCTaB
nerpodonga. MaeHTHYHOCTH mocJeHEro HeJAOCTaTOYHa Aaa 00oc-
HOBaHHOro conocraBnenns TMA pasnbix oTJoXeHHH, HOCKOJALKY
HabjaiofaeMble pasaHuMA MOrYT ObITh 0OYC/JOBJEHH He BHYTpH-
CJOIHLIM pacTBOPEHHEM, da APYTHMH TIeOJOrHYeCKHMH (akropamy,
JeficTBOBABUIHMH Ha CTAaAHH ceXHMEHTOoreHesa (MpoOLecCH BBIBET-
PHBAHHSA MJH THAPOa’pOJHHAMHYCCKOH COPTHPOBKH). 3HauHTE/b-
Hble HCXOAHHE pasauyns B coctaBe TMA nopoa aenaior BecbMa
3aTPyAHHTELHBIM HeNocpeJcTBeHHoe conocTaBieHHe 3Thx TMA,
ob6ocHoBanHOe Buifenenne 3¢¢exra [IBP rteppurennsix munepasion
H YCTaHOBJIEHHE OTHOCHTEILHOH XHMHYecko# ycroiiunBoctH TM B
yeaoBusix [1BP. CyuectBenno 6oJsiee HamZeKHbE pe3yabTATH MO
onenke [IBP MHHepa/oB H YCTaHOBJEHHIO OTHOCHTEJIBHOH XHMHYE-
ckoii ycroiiunBoctH TM B ycaosusix IIBP moxrOo noayuuts, cono-
craBiAs faHHBIe mo coctaBy TMA, mo cogepxanuio TM B cuemen-
THPOBaHHBIX H HeCLeMEeHTHPOBAHHLIX (pPHIXJBIX) OTJOXKEHHAX OXHO-
ro ¥ Toro e TtHna. JlJf OTMeYeHHBIX BHILIIE BTOPOTO, TPETHErO H
YeTBepTOro MOAXOJ0B HCXOLHBIM SIBJISIETCSI TAKIKE MOJOMNKEHHEe O Cy-
LIIECTBEHHOM OTCTABAHUH BHYTpHcaofiHoro pacrsopenuss TM B ruu-
HHCTBIX H APYTHX caGoNPOHHLAEMBIX OTJI0XKEHHSX, KOHKPEUHOHHBIX
CTAMEHHAX H He()TeHACHILEeHHHX nopogax. CnpaBefJHBOCTh 3TOrO
MOJOMKEeHHs YXKe JloKa3aHa Ha MHOTHX NpHMepax.

Yro KacaeTcsi MpeAnoJOXKEeHHsI O MePBOHAYAJILHOM CXOJCTBE CO-
craba TMA conocraBiasieMbIX OTJIOKEHHI, TO €ro CIpaBe/IHBOCTh
B GOJIBLIHHCTBE C/IyudeB HEOYEBHJAHA H TpebyeT AOKA3aTeNbCTB.

B srom niane oO6bYHAas MeTOAHKa, OCHOBaHHAf HAa ydYeTe M
cpaBHennn BHAoBoro Habopa TM u, Tem Gojee, KOJHUECTBEHHOTO
coJIepKaHuA KaXKI0ro H3 HHX B NOPOJE HIH TOH HJIH HHOH ee dpak-
IHH, He MOXeT ObITh BHOJAHe 3(deKTHBHOM, MOCKOJLKY B KaXJ0M
H3 OTMeUeHHHIX BHIIE YeTHIPeX NMOAXO/O0B K ONPEeeHHI0 XHMHYe-
ckoii ycroiiunsocth TM B ycnosusix TIBP conocrasienunio moasep-
raioreas TMA, HcnwITaBUIME PA3JIHUHOE NMO MPOAOJIKHTENBHOCTH JIH-
60 no HuTeHCHBHOCTH Bo3jeiicTBue npoueccos IIBP. 3uauntensuo
Gosiee 3peKTHBHEIM SBJISETCH HCNOJb30BAHHE B 3THX 1endX CBe-
IEeHHH O TEepBHYHLIX (VHACJeZOBAHHBIX) THNOMOP(GHBEIX ocoGeHHO-
crax TM. Ho u 3Tu jpanHble oGBIYHO HEOCTATOUHBI /IS OLHO3HAY-
HOTO pellleHHs BONpoca.

Hau6onee sdhekTHBHLIM ABJISIETCH HCMNOAL30OBAHHE B JAaHHBIX
ueasx cnenHaasubx nerpopouposix TMK [1] Tana ynomuraBmInX-
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CA Bbille€ OTHOLICHHIT IMPKOH/PYTHI M AD., & TaKmKe WHPKOH/XPO-
MHT, am(puboas/nupokcenst 0 T. n. B xampom u3 stux TMK onpe-
Jensercst BeJHUYHHA OTHOUEHHA ToJbKo Takux TM, KOoTophle AB/S-
I0TCS1 CXOJIHBIMH IO XHMHuYecKoH (B Tom umcae B yejaoruax IIBP), a
TaK/Ke THAPOa3POJAHHAMHYECKON H (PH3IKO-MeXaHHYeCKOoi ycToHYH-
BOCTH. B ¢BA3H ¢ 3THM HMEIOTCS JOCTATOYHLIE OCHOBAHHS [10J1arath,
YTO BeAMYHHA NOJOOHBIX OTHOIIEHHII B 3HAYMTEJILHOH Mepe He 3a-
EHCHT OT BO3MOMKHBIX pasiaHuHil yca10BHH Kak (OpMHUPOBaHHS, TaK
H IocTceauMenTanonnoro npeo6pasopaiusa TMA. Ilenecoo6pasno
conocrasienne 3uadeHnit u daumannno-auHamuyeckux TMK tuna
IHPKOH/TYpMaauH, MarneTut/aMmpudoas 0 7. 1. {1].

Ilpeanosoxeune o mnepBOHAYANLHOM CXOACTBE COCTaBa COINO-
craBaseMblx TMA nanGosee BePOSITHO 1PH TPeTheM H3 MEpPEUHCIeH-
HLIX IIOAXOMAOB, T. €. Korjga cpaBHenuio noasepratorcs TMA necua-
HO-aJICBPHTOBHIX OTJIOXKEHHH H NPHCYTCTBYIOUIHX B HHX KOHKpEUHIi.

PaccmoTpnm OAHH M3 KOHKDETHHIX TPHMEPOB 3TOro poja, BOC-
NOJIL30BABLIHCH [Js1 ONMpeJe/ieHus XuMH4eckoi ycroitunsoctn TM
TPETHHM H3 OTMEUYEHHBIX Bbllle BO3MOMKHBIX NyTe€H H HCXOJAHBIMH
JaHHBIMH MHHepaJjornueckux ananunzos M. Bpamnerra, BocnpoHs-
BepeHubiMi @, [Merrumxonom [10].

Ecan, Tak e kak u M. Bpamuaerr, npHHATb, 4TO HCXOAHBIH,
nepenuHblii coctaB TMA B H3yYeHHBIX MM MECUYaHHKAX H NPHCYTCT-
BYIOUIHX B HHX KapOOHAaTHHIX KOHKpelHfiX Obll OJHHAKOBBIM H CO-
craB TMA KoHKpelUHMii COOTBETCTBOBaJ IepBOHAYAJbHOMY (ceaH-
MeHTOreHHomy) coctaBy TMA, a cocras TMA necyaHHkoB Gblil H3-
MEHEH TNpoleccaMi BHYTPHCJOHHOrO pacTBOpeHHs (T. e. uTo Ha-
Oaonaemble pasanuns B coctaBe TMA necyaHHKOB M KOHKpeUHH
0o0yCJIOBJIEHE HMMCHHO 3THMH IpoueccaMH, NPOABHBIIUMHCH B Mec-
YaHHKaX, HO HE 3aTPOHYBIUHMH <«3aleyaTaHHbie» B KOHKPELHSX
TM), To okaeTcsi, YTO B yCJOBHSIX BHYTPHCJIOIHOrO pacTBOpPeHHS
poroBass 0GMaHKd XMMHYECKH HEyCTOHYHMBA, a IHPKOH, rPaHaT H TH-
TAHHT YCTOHYHBHI.

Jlast snuaoTa-moH3HTa NOJy4YeHHble Pe3yJabTaThl NPOTHBOpeYH-
BLI: B OJIHOM ciayuae (mecuannkm XamOp) OH OKa3kBaeTCs BHICOKO-
yCTOHUYHBHIM, B JApyrom ke (necuanuku Mopaenno)— BechMa He-
YCTOHUHBBIM.

Hns Gosiee AeTalbHON KOJAHYECTBEHHOH OLEHKH H CONOCTaBIe-
HHA pasanudbix TM mo BeaHYHHe HX XMMHYECKO# yCTOHYHBOCTH B
VCJIOBHAX BHYTPHCJORHOTO pPACTBODPEHHS BBIMHCIAHM OTHOIUGHUS Be-
JHYHH cOlep:KaHHf KaxKIoro MHHepaja B NecYaHHKaX K ero co-
JAepyKaHHIO B NMPHCYTCTBYIOUIHX B 3THX OTJOMKEHHAX KOHKPELHAX,
T. e. ONpeleNHM JAJS AaHHBLIX OTJOMXKEHHWH 3HauyeHHs Ko3(QuiHeHTa
XHMHYECKOH ycTOfYHBOCTH Kaxgoro TM B ycJoBHAX NOCTCeIHMEH-
TAlHOHHOIO ~ BHYTPHCJOAHOTO  pactBopeHHs:  Ksen, isy=C\/Co,
rjie Co— nepBHYHOE cOlepiKaHHe MHHepasa (3apHKCHPOBaHHOe B
TMA xomkpeumit), C, — cojepXKaHHe AAHHOTO MHUHEpaJa B MOPO-
ax, UCTIHITABIINX TPOLECCH BHYTPHCJOHHOTO PacTBOPEHHS.

Ilpu sTOM, uem Bbile BeMHYHHA Kg(ch, is), TEM, eCTECTBEHHO, yC-
TOluHBee MHHepaa (AJas AAaHHLIX YCJOBHH H AJA AaHHBIX OTJOMKE-
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Ta6anuima 26

3nauenus Kos(dHUHEHTA XMMHYECKOH YCTOHYMBOCTH TePPHreHHbIX MHHEPAJIOB
B YCJOBHSX MOCTCEAHMEHTALHOHHOIO BHYTPHCAOHHOIO PacTBOPeHun
(Bbtyncaeno no panneim M. bpamaerra)

Popmanuu Buunot- Porosas

(uu%:xemm} Lupron Tpanat Turanur HOMANT obMmanka
Xambp 24 1,0 L 22 0,1
Mopenno 1,7 3,0 2.2 0,04 —

Huit). Ecau nns kakoro-mub6o TM Kgeen, isy==1, 3T0T MHHEpa1 Mo-
JKET CUHTaTbCsl XHMHYECKH YCTOHUMBBIM, a eclu Ksien, isy<l — He-
ycToiiunBbIM. B KiaaccH(pHKALHOHHLIX LEJSX MOMKHO NPHHATH, YTO
npH Kyen, isy>1,0 MHHepan obnanaer BecbMa BBICOKOH XHMHYECKOM
YCTOHYHBOCTEIO, NMpH Ky(en, isy=1,0-1,5 — Boicoko#t, npu Kscn, isy=
=1,0+0,5 — cpexnneii, a npu Ks(cn, isy<0,5 — HH3KOll ycTOfUUBO-
¢Tbl0. Bo3MoXKHbI, pasymeercs, H Apyrue rpajaiiu.

Ananusupys uYMC/IOBHIE 3HAUYEHHH, UNpHBeJAcHHLe B Tabua. 26,
MOKHO CHEJaTh BHIBOMIHI.

1. Ilupkon B obeux (opMalUHsAX XHMHYECKH BecbMa BBLICOKOYC-
TOHYHBLIH.

2. Yuurnias panHble @, [TertuaxkoHa, a takxe P. M, IOpkoBoii
(mo neorenoBeiM oTJioxeHHsM CeBepHoro CaxajuHa) H JApyrue ma-
TEPHAJbl, THTAHHT HEOXHJIAHHO 0KAa3aJicd XHMHUYECKH BecbMa BHICO-
KO yCTOHYHBLIM, NpHYEeM ecau B ¢dopmaunn Xambp OoH ycTymaer
IHPKOHY, TO B ¢opMauun Mojenyio — faXKe NPEBOCXOJLHT €ro.

3. Koa(pdunuents Aisi rpaHata HeoJAHo3HauHbl. B ogHoM cJay-
gae MHHepaJs CcpeiHeyCTOHUYHBHIH, yCTYNAIOIIMH LUHPKOHY M JAame
THTAHHTY M 3MHJAOT-LOH3HTY, B APYroM — BecbMa BBICOKO YCTOHYH-
BLIH, CYIIECTBEHHO NPeBOCXOAALIHII 1O YCTOHYHBOCTH Bce INepedrc-
JIeHHble MHHEpaJlbl.

4. IlpoTHBOpeunBHl MOJYUEHHBle AAHHblE IJS 3NHAOTA-LOH3UTA.

B ozHomM cJaydae OH oOKasajics BechMa BLICOKO YCTOHYHBBLIM
(Kscn, is5=2,2), B apyrom — BecbMa HeycTONuuBbIM (Ksicn, isy=
=0,04).

OTMmeyeHHbIE HECOBNMAJCHHS BeJHUYHHBI XHMHUCCKOH YCTOHYHBO-
CTH OAHHX H TeX JXe MHHEPAJOB, BO3MOXHO, CBSI3aHbl ¢ Pa3/IHUHbLI-
MH YCJIOBHAMH H paaﬂoﬁ CTeneHbl0 NOCTCeAHMCHTAUHOHHOI'O Ipe-
o6pasoBaHHs MOPOJ: MHHEpaJ MPH OAHON rJayGHHE NocTceJUMeHTa-
LHOHHHIX HM3MEHeHHH (HampHMep, Ha MNOJACTAJMH IPOTOKATAreHesa,
no mwkaje H. B. Baccoesuuya) moxer OBITH XMMHYECKH BIOJHE yc-
TOHYHBBIM, a IIPH YCHJEHHH NOCTCeAHMEHTalHOHHOro npeobpasoBa-
HHA 00JI0MOYHOro BelllecTBa (Ha NOACTajJHH Me3oKaTareHesa) OH
MOKEeT OKa3aThCsl HeYCTOHYHBLIM M IOJBEPTHYTLCS YaCTHYHOMY HJIH
MOJIHOMY PacTBOPEHHIO.
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Ta6bauua 27

Cpennne cofepxanus munepanos (B %) B KpynHoaneBPHTOBOH TAXen0f pakuun
nopoa cpeadero nepoHa (mo A. KnaeecMeHT) M 3HaueHHsi Koadduuuentor
XHMHYECKOH YCTOHYHBOCTH * MHHEPaaOB

[Mecuanukn, axespo-
JUTHI
Homeputsi, '
Muuepaas anus 10 A0MATHL Ks K_;
phixapie | CUEMenTi- Co .
. poBanubie
JlelikokceH 7.5 53 29 2.0 3,75 1,42
Maruerur 3.4 10,9 0,31 -
Ipanar 27,5 46,1 48,5 56,2 0,49 0,60
Iupkon 21,3 13,8 20,0 17,6 1,21 1,54
Typmanuu /3 13,7 8,0 5,9 293 1,26
Anatur 24,7 21,4 10,2 6,8 3,63 1,15
PyTtuaa 4,1 21 3,0 1,7 2,41 11,95
TuTauut 0,9 2,6 3,2 3.9 0,23 0,35
BuiBerpessie THTaA- 4,0 2,0 22 1,8 2522 2,00
HHCTHIE
Kopyuzn 0,1 0,4 1,0 211 0,05 0,25
Amduboas, MHPOK- 0,4 0,6 2,1 2,6 0,15 0,67
CeHH

. K:(eh, “’-lecu; K'Nch, ,,)-CIIC’..

5. XumHyeckas ycTOHYHBOCTb POrOBOi OOMaHKH MOXeT GhLIThb J0-
CTOBepHO olleHeHa JHUb A dopmauun Xam6p. OHa BecbMa HH3-
Kas.

6. Hasa ¢popmannn XamOp ycTaHaB/JHBaeTcs cJeaylollasi nocJje-
J0BaTeJIbHOCTh MHHEpaJoB B MOpsi/Ke YMEHbIIEHHsi HX XHMHUe-
CKOIl YCTOHYHBOCTH B YCJOBHSIX NOCTCEAMMEHTAUHOHHOTO BHYTPH-
CJIOHHOTO  pAacTBOPEHHs: LHPKOH — 3NHAOT-LOHU3HT — THTAHHUT —
— rpaHat — poroBasi o6Manka, aas ¢opmauun Mojenno — HHOH
BH/l: rpaHaT — THTAHHT — LHPKOH — 3MHAOT — LIOH3HTY,

Cuieflyst BTOpLIM IyTeM ONpejesieHHs] XMMHYECKOH yCTOHYHBOCTH
TM B ycaosusix IIBP, Bocmosbdyemcs nanHsiMH A. KieecmeHT mo
coctay TMA KpynHoaneBpHTOBOI TsXKeN0H GpakUHH MNOPOA Cpe-
HEro JieBoHa pasJHYHBIX MO NPOHHIAEMOCTH H COOTBETCTBEHHO IO
BO3MOJKHOCTAIM TIPOsIBJIEHHs1 B HHX npoueccoB [IBP (raba. 27).

B xauectBe mpumevanus K Ta6Ga. 27 OTMETHM, BO-IIEPBBLIX, YTO
HACHTHYHOCTL HEPBHYHBIX cpefHux cozepxanuii TM B noponax
PasiHYHOro THHA HE oueBHJHA. B cBs3W C 3THM BhIYHC/IEHHBIE 3HA-
uenusa kos(pduunenta K'seny IpH onpepnenenuu Aeiictsug IIBP n
OTHOCHTEJLHONH YCTOHYHBOCTH pasanubix TM B ycnosuax IIBP B
AaHHOM H NOJLOOHOM eMy CJAyYasix c/leAyeT NPH3HAThL B LEJIOM Npel-
NOYTHTEJBHBIMH 110 CPAaBHEHHIO CO 3HAUYCHHAMH Ko3(duuUeHTa
Ks(cny Ans Tex xe MHHEPAJOB H OTJIOXKEHHI.
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Bo-Brophix, cTO/Ib 3HAUHTEIbHOE BO3pacTaHHe colepiKaHuii Jjeil-
KOKCeHa M anaTHTa Moxker ObITh B TOH uWaIH HHOII Mepe obGycioBJe-
HO II0CTCEJHMEHTAUHOHHBIM AayTHTeHHBIM 00pa3oBaHHEM 3THX MH-
HepaJos.

Hexopsa u3 snavendii ko3((QHUHEHTOB XHMHYECKOH YCTOHUHBO-
cri pasauunslx TM B yeaosuax IIBP (cm. taba. 27), moXHo no-
CTPOHTL CJelyHllHe NocjaefoBaTe/]bHble PSAbl OTHOCHTEJNBHOIH XH-
mugeckolf ycroiunBoctH TM (oT nmamGonee ycTOHUYHBHIX K HaH-
MeHee YCTOHYHBHIM): 1) pyTHI — UHPKOH — JIEHKOKCEH — TypMa-
JIHH — anaTtuT — aM@udosbl, MHPOKCEHB — IPaHaT — THTAHHT — KO-
pvHa (mo Beauuune K's); 2) neHKOKceH — alaTHT — TypMajHH —
PVTHA — IHPKOH — rpaHaT — MAarHeTHT — THTaHHT — aM¢HboIbl,
NHPOKCEHB — KOPYHA (mo Bennuune Ks). -

IlocneroBaTesbHOCTL paciloNOKEHHsT MHHEpPaioB B psAfax He
BIIOJIHE coBnajaer. Bo3MoxKHBle NPHYHHHE 3TOTO pasHble: a) pas-
JUYHASl CTEMEHb CXOACTBA nepBHUHBIX coctaBa TMA u colepxanuii
TM Mexay necuaHo-aJeBpHTOBHIMH H KapOOHATHHMH TOpOAaMH,
MEXIY pLIXJBIMH H CLEMEHTHPOBAHHBIMH I€CUAHO-aJeBPHTOBLIMH
nopopamu (6osee BLICOKAsi, €CTECTBEHHO, BO BTOPOM cJjydyae NpH
Boiyncaennn Ks’); 6) urnopupoBanue kosdduunentom Ks* Boszueii-
ctBua npoueccoB [IBP na TM Ha panmuXx 3Tanax nocrcefHMeHTa-
IIHOHHOTO npeo0pas3oBaHHs BelllecTBA CIEMEHTHPOBAHHBIX I[€CYaHO-
aJIeBPHTOBHIX MOPOX — M0 Hayaja HX IEMEHTAlHH H B Mpoiecce
IeMeHTalHu 1 Ap.

Mexnay pamamu xuMnYeckoi ycroiiumBocth TM B ycaoBusx
IIBP umeercs u 3naunTesqbHOe cXOACTBO. OHO COCTOMT mpexKie Bce-
ro B TOM, YTO PYTHJI, UHPKOH, JEHKOKCeH, TYPMAJHH I AlAaTHT ycC-
trounBe (Ks, K/>1) B Tex ycaoBusix [IBP, kortopble ucnbitTanu
cpeiHeleBOHCKHe oTaoxeHus [lpuGantikn (moacraams MO3IAHEro
KaTareHesa), a rpaHaT, MarHeTHT, THTAaHHT, aM(HuBGOJbI, NMHPOKCe-
HLI, KOPYHA — HeycToiuusel (Ks, K¢'<1).

O6pamaer Ha ceOs BHHMaHHE BecbMa HH3KO€ TOJOMKEHHE KO-
PYH/Aa B NMOJYYEHHBIX psiiaXx — HuxKe aMpHO0JI0B, MHPOKCEHOB, Mar-
HETHTa, THTaHHTA M JPYrHX MHHepaloB. DTO MOATBEPIKAAeT MHe-
HHEe O TOM, YTO XHMHYECKAfl YCTOHYHBOCTh KOPyHIA B YCJIOBHAX
IIBP cyuiecTBeHHO HHXKe, YeM NPH INOBEPXHOCTHOM BhIBETPHBAHHH.

Heno He CTOJABLKO B-NOJYYEHHBIX pe3y/bTaTaX, XOTs OHH HeGe3-
LIATEPECHB!, CKOJIbKO B MeTOAHKe HX noaydeHus. JKenarteabHo pac-
NPOCTPAHHTD €€ Ha MCCJaeA0BaHHE MHOTHX TeoJoTHUeCKHX obGpaso-
BAHHIl, HAXOAALIUXCS HA Pa3JIHYHOH CTaAHH MOCTCEIHMEHTAHOHHO-
ro H3MeHeHHS, C LeJblo N0JVYEHHS CTATHCTHUECKH NpeacTaBHTE/b-
HLX AaHHBIX 0 BausHHM [IBP ua cocrag TMA u o xuMmHueckoil
veroiiuuBocTH pasnnudbix TM B yeaosusax ITBP.

Hurepecubie pesyJbTaThl NMOJAYY€HB OT NPHMEHEHHs] METOLHKH
JJist M3YYEHHS! [1aJIeOTeH-HEOreHOBLIX MeCYaHHMKOB M  TVIHHHCTBIX
caanues Texaca (CIIIA).

X. Basrr n B. CasepjeH ycTaHOBHJH, YTO NeCYanHKH Haxo-
JAATCA Ha CyllecTBeHHo Oosiee rayOOKOH CTaJHH MOCTCEAHMEHTAIIH-
OHHOTO TpeobpasoBaHus, yeM OJHOBO3PACTHLIE ¢ HHMH TJIHHHCTEE
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TaG6auua 28

Cpensne copepxanus (B %) MHHepanaoB B TsKeaoH (pakuuu
naJjeoreH-HeoreHoBbiX otaomenuit Texaca (no X. Bastry u b. Casepaenny)
M 3HaueHun kosdHUMeHTA XMMHYECKOH YCTOHYMBOCTH MHHepaios *

JHH

Munepaan ﬂecq:mui(u rﬂ-’:(ﬂ:i:[lcl-:“e Kg
Lupxou 59,5 16,8 1,27
Ipanat 48 6,5 0,74
Typmanuu 3,7 9,8 0,38
SnuaoT 6,5 59 1,10
CraBpoJnt 1,8 2,0 0,90
Pytua 2,5 2,2 1,14
PoroBas o6manka 07 3,2 0,22
Kuannt 1.4 2,6 0,54
Turauur 2,0 1,8 L1
Kaurouousur 1,1 1.5 0,73
Monauur 0,8 0,6 1:33
Llousut 0,2 0,5 0,40
Tonas 0,3 84 0,04
Heonpenenennrle (CHABHO H3MCHEHHbIC) 12,3 6,3 1,95
IMpoune 23 1,9 1,21

-~ * B raGidlle yKasagbl CYMMapHble COfepXaHHA HeH3MeHeHHHX H HSMEHeHHHX S3epeH

CJIAHIbI, MOCKOJAbKY MM Kaxjaoro H3 TM (3a uckioueHdeM TOma-
3a) OTHOLIEHHE YHC/]IA HEH3MEHEHHBIX 3€peH K UYHCIY H3MEHeHHBIX
B [leCYaHHKaX 3HAUYHTEJbHO HHIKe, YEM B CJaHLaX.

Hcenoabsosanue nerpodonnosuix  kosdouumuentos [1] mup-
KOH/PYTHJI, IHPKOH/MOHAIHT H KHAHHT/CTABPOJHT MO3BOJSET ¢ MO-
moubio y’-kpurepus ITupcoHa c Beicokoii BeposTHOCTBIO (0,50<
<<P<0,60) chaenarb Ba)KHHH# AJs TNOCJAEAYIOUIHX COMOCTABJIEHHHA
BBIBOA O CXOACTBe HCTOUHHKOB CHOCA [JIsi 3THX OTVIOMKEHHH W HC-
XopHoro cocraBa ux TMA.

Jauusie 0 3HaueHHs1X Ko3GhHIUHERTa XHMHYECKOH yCTOHYHBOCTH
B ycaosuax [IBP pasaununbsix TM paccMaTpHBaeMBIX OT/IOXKEHHH
(Ta6a. 28) 103BOAAIOT MOCTPOHTH CAEAYIOUIHH pAd MHHepaaoB (OT
HauboJiee YCTOHUYMBLIX K HaHMeHee YCTOHYHBBIM): MOHAIHT — LHp-
KOH — pPYTHJ — THTaHHT — 3NHAOT — CTABPOJHT — rpaHar — KJH-
HOLOH3HT — KHAHHT — IOH3HT — TYPMAaJHH — poroBas OGMaHKa —
= TOIla3.

STOT PAL HECKOJBKO OTAHYACTCS OT NMPHBEACHHBIX Bblillle PAAOB
Aast oraoxennit [pubantukn. OcobeHHO 3aMeTHO HEOOBIYHO HH3KOE
HOJIOKeHHe B 3TOM PSAY TypMa/JHHA, HO Takoe MOJIOKEHHe TypMma-
JHHA XOpPOLIO COrJacyercs ¢ 3KCNePHMEHTAJbHBIMH JAaHHBIMH
E. Hukkens [29] 1o OTHOCHTE/IBHOH XHMHUYECKO¥ yCTOHYHBOCTH
pazanunpix TM npm MX pacTBopeHHH B lienouHoi cpefie ¢ pH=
=10,6 (cm. raGa. 19). [IpaBaa, mojoxKeHHe B 3THX PsAax 3MHAOTA
¥ poroBoii oOMaHKH BeckbMa pasunyHo. OJAHAKO UHPKOH, PYTHI,
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CTABPOJIMT, I'PAaHAT, KHAHHT, KaK W TYpPMaJHH, 3aHMMAIOT B OTMe-
UYEHHBIX PAAAX CXOAHOE NOJOMKEeHHe.

B KaX/[0M KOHKPETHOM cJjydae XHMHYECKH YCTOHYHBLIMH ecTe-
CTBEHHO HMEHOBATh TAKHE MHHEpaJbl, KOTOPble B JaHHHIX yCJIOBHSIX
OpPaKTHYECKH He [OABEPralTcs YacTHYHOMY pPAa3pyIUEHHIO H COOT-
BETCTBEHHO OTHOCHTe/IbHOe (NPOlEHTHOE) coAeprKaHHe KOTOPBIX ¢
pasBHTHEM IIpollecca MOCJEA0BATEeNbHO YBeJHuHBaerTcs (3a cuer
VHHUYTOJKCHHA HEYCTOMYHBBIX MHHEPaJoB). XHMHYCCKH HEYCTOHYH-
BLIMH JJ15l JAHHBIX YCJIOBHH €CTECTBEHHO Ha3BaTh TaKHe MHHEPAIHI,
KOTOpbIe NOABEPraloTC Pa3pyleHHIO H cOflepKante KOTOPHX (i OT-
HOCHTe/NbHOe, H abcoJI0THOE) C pa3BHTHeM Ipolecca noc/egoBa-
TeJbHO yObIBAeT BINIOTH [0 MOJIHOTO HX Hcue3HoBeHHs. [laa kamxknio-
ro mnpoiecca (HOBepXHOCTHOe BLIBETPHBaHHe, BHYTPHC/oiiHOe pac-
TBOpPEHHE) HJH TOH MJIH HHOH €ro craiuy, HJs TeX HJIH HHHIX yc-
JOBHIl €ro NpoTeKaHus MOMXHO BbIJENATb TAKKe MHHepaJbl cpelHeH
HJIH TIPOMEXYTOYHOH XHMHYecKo# ycroiunsoctH, K sToit rpynme
MOYKHO OTHeCTH MHHepaJibl, KOTOpHE B JlaHHBIX YCJOBHAX MOJABEpra-
I0TCST YacTHYHOMY YHHYTOXKeHHI0. MXx oTHocHTeslbHOe cojepKaHue
MO¥KeT yObBaTh, BO3PACTATh HJIH HCNLITHIBATL CJI0XKHYIO 3BOJIOILHIO,
HanpuMep cHayaja BO3pAcTaTh 34 CYET pPAaCTBOPCHHS caMbIX He-
VCTOHYHBBIX MHUHEpaJOB, a 3aTeM BHOBL yObIBaTb. Xapakrep H3Me-
HCHHSI OTHOCHTEJLHOIO COAEPXKAHHS MHHEpaJoB 3TOH TPYNNel IpH
NPOYHX PAaBHBIX YCJOBHAX BO MHOTOM ONpeAe]sieTcs sH3HAYaIbHO
HPHCYTCTBYIOUIHMH B aCCOLHAUMH MHHEpaJaMH, B Y4ACTHOCTH HAJIH-
yHeM H KOJHYECTBEHHBIM cOJep2KaHWeM B HeH TPYMIbl HEyCTOH4H-
Buix TM. Baxno yuHTHIBaTh HE TOJNBKO XapaKTep, HaNpaBJeHHOCTDb
H3MEHEeHHSl OTHOCHTEJNLHOTO cOfeprKaHHs MHHepaJoB, HO H CKO-
pPOCTh, CTENEeHb 3TOr0 H3MEeHCHHS.

Tak, nanpumep, aHaJIH3UPYsl CTABLIHE YIKE KIACCHYECKHMH JaH-
#oie C. Tonanua 06 H3MEHEHHH MHHEPAaJLHOrO cocTaBa rHefica npu
BLIBETPHBAHHH H HCKJIOYHB H3 PAacCMOTPEHHSI JHMOHHT, OCHOBHOE
KOJIHYE€CTBO KOTOPOro fBHO ayTHreHHo W obGpasyercs 3a cuer Bellle-
CTBa MOABEPrUIMXCS YHHUTOMKEHHI0 MHHEDAJOB, MOXHO BBIJIEJIHTH
cjelylolllHe OCHOBHble TPYINB MHHEPAJOB 110 HX XHMHUYECKOH ycC-
TOHYHBOCTH.

1. YcrofiuuBnle (KBapll, LHPKOH).

2. Musepasbl TPOMEXYTOYHOH XMMHUECKOH ycTOH4YHBOCTH (I10-
JieBble 1narthl, oco0eHHO KaJHeBble, rpaHathl, IMUA0T, anaTtut). OT-
HOCHTeNbHOE cojlep:KaHHe psila MHHEpPAaJjoB 3TOH rpynnnl (mpexae
BCEr0 KaJHIINATOB) BHAuaje, Ha MepPBLIX CTAAMAX BbLIBETPHBaHU,
HECKOJIbKO YBeJHYHBAaeTcd — 3a CYeT NpPeHMylllecTBeHHOro YHHYTO-
#EHHSl XMMHYeCKH MeHee YCTOHUHMBLIX MHWHEPAJOB, a 3areMm cyllle-
CTBEHHO YMEHBILIAETCS — H3-3a YACTHYHOIO XHMHUECKOr0 YHHUTO-
JKEHHSl HX CaMHX B YCJOBHSIX, KOTJla MeHee YCTOHUHMBBIE MHHEpa/lbl
B 3HAUYHMTENLHOH Mepe yHHuTOXeHbl, Takum obpasom, xapakrep H3-
MEHEHHSI OTHOCHTEJIbHOrO COJepKaHHS 3THX MHHEpaJsoB oupeness-
eTcsl He TOJbKO HX COOCTBEHHOH XMMHYECKOH YCTOHUHBOCTBIO H HH-
TEHCHBHOCTBIO TPOSIBJEHHA NMPOLEcCOB XHMHYECKOro BhIBETPHBaHHS,
HO H OOUIHM KOJHYeCTBEHHHIM MHHepaJbHHM COCTABOM BHIBETPH-
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BalOUlerocs MaTepHa/a, ocoGeHHO MPHCYTCTBHEM M KOJHYECTBEHHBIM
COACPIKAHHEM B HeM XHMHYECKH HEYCTOHYHBHIX MHHEpaJoB.

3. HeycroiiuuBrie (poroBas oOMaHKa, GHOTHT, MAarHeTHT H AP.).
B. I1. Barypunwim, [Ix. Ipionepom, I1. Paiixe, X. ®epGepHoM H Ap.
NpeaJoKeHbl HOBOJBLHO MHOTOYHC/JIEHHbIG TEOPeTHUYEeCKHe HJH pac-
YeTHbIE MoKasartead (MHIEKCH) H OCHOBAHHLIE HA HX BbIYHCACHHH
paasl xumuueckoil ycrofiunsoctn TM. MHorme 3 noayuyeHHBIX pe-
3yabratoB o0obulens B paGore ®. Jlapnena [26]. B wactHocTH,
I1. Paiixe BBen Tak HasbiBaeMble HHIEKCH TOTEHIHA/JTA BHIBETPHBA-
HHs M#HepasioB (ofo3nauum cuMBoOJOM Ji), onpejensiembie 1o Hop-
myae Ju=[100X Moan (Na,O+ K,0 +CaO+MgO — H,0) ]/[moan X
X (N320+K20+C30+Mg0+8102+A1203+F3203) ]

Bonee BbicokHe 3HaueHHs J, yKasbBalOT Ha GoJiee BLICOKYIO BHI-
BETPHBAEMOCTb (COOTBETCTBEHHO - HM3KYI0O XHMHYECKYI0 yCTOiluH-
BOCTh) MHHEpPAaJIOB.

Ha ocuoBe BwiuncicHus snauenuil J, I1. Paiixe u ®. Jladue-
HOM MOJYYeH CJeAyIOLHii psij Bo3pacraiomieil (npu yOblBaHHH Be-
JHYHHB Jy) XHMHUECKOH YCTOHUHBOCTH MHHEPAJOB B YCJIOBHAX
BhiBeTpHBaHHA (Tabu. 29).

[TpakTHueckasi 3HAYHMOCTb TEOPETHYECKHX HJIH PacyeTHBIX IMO-
KasaTteneli XHMHUYECKOH YCTOHYMBOCTH MHHEpaJioB, OAHAKO, IIOKA
HeBesqinka. OHa onpefiessieTcst CTENEHbIO COOTBETCTBHSI TeopeTHue-
CKHX HJIH pacyeTHbIX MAHHHIX peasibHO HabJIofaeMblM B NPHPOLE
COOTHOLICHHAM XHMHUECKOH ycrofiuHBocTH MuHepaaos. CTencHb
TAKOTO COOTBETCTBHS B GOJBLIIHHCTBE CJAyYaeB NoKa HeBhcoka. Ilo-
#Kanyi, ofHoO H3 HauOOJBUIMX COOTBETCTBHA MEMXJY TeOpeTHYeCKH-
MH H 3IMOHPHYECKH YCTAHABJIHBAEMBIMH, (aKTHYECKHMH JaHHBIMH
0 XHMHYECKOil YCTOH4YHBOCTH MHHepaJoB Hab/I0faeTcsl NPH HCTOJb-
30BaHNH noxasartensd, npefnoxennoro 1. Pafixe. Oqnako u AaHHLL

TaG6auma 29

Psn Bospactatowiefi xumMuueckoil ycToHYMBOCTH MHHEPAJOB B YCJAOBUSX
soiseTpuBanua (no I Paiixe w ®. Jlagueny, ¢ cokpaueHusMu)

Munepaan Jw Musrepaas Jw
Qopereput 66 Anuuor 23
Ounuun * 54 Buorur * 22
Boanactonur 50 JlaGpanop * 20
SHeTaTHT 50 Jlefur 17
Huoncun 50 Onuroknas * 15
Tpemoaur 40 AabGut * 13 N
Asrur * 39 Oprtoknas * 12
Porosas o6manka * 36 Ksapnu * 0
Tanvk 29 CHIIMAHHT 0
Hedeann 25 Mvekosut * —10,7
Anoptur 25

* Cpennss Beauunna, noayuennan [1. Pafixe. OcraibHBle SHAUeHMS BLIYHCAGHH H3 Teo-

PeTHYeckux dopMyn MHHEpaJos.
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nokasaTtesib B ‘pAje CAyuaeB JaeT pe3yJbTaTbl, He BIOJHE coria-
cylolnpecss ¢ Hab/aw0AaeMEMHE B NpHpoAe akTamH, a HHOrAa M npo-
tTHBopeualine uM. Tak, ®. Jlapuen [26] oGpamasn BHHMaHHe HA
TO, 4TO paccuurtaHubiit no opmyae I[1. Pafixe unjaexc norennuana
BHIBETPHBAHHS aAHAJbIHMAa 3HAYHTEJbHO HHXKe HMHACKCA TOTeHLHa-
Ja BoiBeTPHBAHHA KBAapla H MYCKOBHTA H COOTBETCTBCHHO XIMH-
yecKasi YCTOHYHMBOCTb aHAJLIHMA JOJKHA OBITH BhIE YCTOHuNBO-
CTH KBapua M MYCKOBHTA, 4To, 0e3ycJIOBHO, HAXOAHTCH B PE3KOM
NPOTHBOPEUHH C AEHCTBHTEJbHLIMH NPHPOJAHLIMH COOTHOIICHHAMH
MeXKJy BEeJHYHHAMH XHMHYECKOH YCTOHYHBOCTH 3THX MHHEpPAaJoB.
He Bnoane coOTBETCTBYIOT NPHPOAHHIM reoJOrHYECKHM MAaHHBIM H
yKasanHble B TabGa. 29 TeoperHueckHe (paccudTaHHLle nmo dopmy.ae
I1. Pajixe) cooTHOIEHHs BeJHYHH XHMHYECKOH yCTOHUMBOCTH Hede-
JIHHA M POroBoi 06MaHKH, a TaKkKe HeKOTOPHIX Apyrux TM.

Hcenenosarenu Boigensiior pasHoe uucno rpynn TM no ux xu-
MHuYecKoii yctoftunBoctH — 00biuHO ot AByx (A. II. CuroB u np.)
no cemu (B.-II. Ipumm u ap.). llupoko ussecrna, Hanpumep, Kaac-
capukauua A. A. Kyxapenko, B COOTBETCTBHH ¢ KOTOPOH BBIAE/S-
10TCA 4eThlpe TPyNIbl MHHEPAJIOB IO HX YCTOHYHBOCTH B IpolLeccax
XHMHUecKoro BuiBeTpuBaHusi, Ilpeanoxkennas A. A. Kyxapenko
KiaccH(@HKAIKHs BecbMa JleTajbHA, MOCKOJLKY B Ipejenax KaxaoH
H3 BhiJieJIeHHBIX HM TPYNN MHHEPAJBl PACHOJOMKEHH He IPOH3BOJIb-
HO, a B NOpsIiKe yBeJHUEHHS HX XHMHUYECKOH ycrofiuupocTH. TakxKe
YeThpe IPYNNbB MHHEPAJoB IO HX XHMHYECKOH YCTOHYHBOCTH BHI-
pensior I'. Bunnom, B. Hun, K. Bek, P. Tunec u O. ITuaku u ap.
OTHeceHHEe KOHKDPETHBIX MHHepaJloB K TéM WJIH HHHM KJaaccHdpHka-
IHOHHLIM TPYNNaM HHOT/IA BBI3LIBAET CYILECTBEHHBE BO3paxKeHHS,
nanpumep otHecenue P. I'maecom u O. [Iuakum cuaanmmanuta x
oyeHL YCTOHYHBLIM MHHEpaaaM, pyTHJIa — K YMEpPeHHO ycToiiuH-
BLIM, MYCKOBHTAa — K OUYeHb HEYCTOHUYHBHIM MHHepajaM.

B.-JI. Tpumm Boiienser cemb rpynn TM nmo uX xumuueckoit ye-
TOHUYHBOCTH B VCJOBHAX NOBEPXHOCTHOrO BhiBeTpuBaHHsa (Ta6.a.30).
Takxke ceMp Tpynm MHHEPaJoB M0 HX YCTOHYMBOCTH K BBHIBETPHBa-
Huio soensier P, CunpoBekuilt (ta6a. 31). Oanako B Kaaccubu-

TaGauuwa 30

Xumuueckas ycToHuMBOCTL MHHEPAJOB TAXeaoH (pakuuwu B ycaoBusX
soiseTpusanus (no B.-Jl. Tpummy)

Ycroftuusocts Murepaanl
YUpe3BhuailHO BEICOKasi Linpkon, pyTHa
Quenb BHICOKas TypmajuH, KHaHHT, aHAANY3HT
Beicokasn CTaBpoJuT
¥YwMmepennas 1lousuT, anuaoT
Huskas AnaTHr, rpaHar
OueHnb HH3Kan Porosas obmanxa
UpesBwiuaitio nuakan ABruT, oMHBHH
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Tabaunua 3|

Xumuyeckas yCTOHYHBOCTH MHHEPANOB TAMKENOH (PPAKUHH B YCAOBHAX
BuiBeTpHBaHUA (no ®. CuHJOBCKOMY)

pynna Yeroitynpocts Munepaan
VIl Hez;uac-rpuaaemue (yeroitun- Typmanuu, UHPKOH, PYTHA
BEIE
Vi Cnaa6o pLIBeTpHBaeMhle Kuauut, cTaBpoIuT, CHIJIHMAHHT,
AOMOPTLEPHT, KOPYHA
V TpyAso BHBeTpHBAEMEE AHnanysur
1% OTHOCHTeNbHO TPYAHO BHIBeTpH- | Tutanut, Gpykut, aHaTas
BaeMble
Il OTHOCHTEJIBHO JIEPKO BHIBETPH- | SUHAOT, LOHIHT
BaeMbIe
Il Jlerko BuBerpupaembie (Heyc-| [panar, am¢puBonsi, aBrut
I TOIUHBBIE)
Ouenb Jerko BeIBeTpHBAEMbIe | ANaTHT, OMHBHH, IIayKOHHT
(neycToiiunBhie)

Kauuu B.-JI. Tpumma u @. CHHZOBCKOTO HMEIOTCSl CyHICTBCHHLIE
pacxoAeHHsi, 0OCOOEHHO B OTHOIIEHHH OIEHKH YCTOHYHBOCTH ana-
THTA H OLCHKH COOTHOWICHHA YCTOIYHBOCTH aHAaJy3HTa H CTaBpO-
JIATA.

TpuHaauate rpynm MHHEpPaJOB MO HX YCTOHYHBOCTH K IIpOILec-
caM BbIBeTPHBAHHA B NMOYBAX M OCAJOYHBIX TOJUIAX BBIACIHIH
M. JI. JIxkekcon ¢ coaBtopamu. B ux kiaccupuxauuu (taba. 32),
OJIHAKO, HAPAAY C TePpPHTeHHBIMH, 00JIOMOYHEIMHE (HJ/IH, KAK OHH IH-
LIVT, NepBHYHBIMH) MHHepa/JaMH, QHIYyPHPYIOT H ayTHTeHHBIE, BTO-
pHUHble MHHEpPAaJIkl, MOJHOCTBIO COCTABJAIOIIHE PAA TPYIIL.

A. C. IloBapeHHbIX, YK43aB HA HELOCTATOYHOCTL H GoJbIIHE pac-
XOMKAEHHS JAaHHBIX 10 PACTBOPHMOCTH MHHEPaJsoB, 0COOeHHO TPYA-
HOPaCTBOPHMBIX, IPHBOAHT IUKaly PpacTBOPHMOCTH MHHEpaJoOB B
Bojge. K coxagenuio, nopasasiomee oonapmuacTBo TM, xuMHueckH,
€CTECTBEHHO, CPAaBHUTEJbLHO YCTOHUHBBIX, OKAa3ajHCh B ONHOH rpym-
e «CBepXTPyAHOPACTBOPHMLIX» MHHEPAJOB, He MOJYYHBIIEH HOMC-
pa B wikane A. C. [loBapenHbix (MOCKOJIBKY, MO-BHAHMOMY, Ipeaio-
Jaraetcs, YTO JlaHHas Trpynna HoJ:KHA OHITh pasjieyieHa Ha pan
TPV, COOTBETCTBYIOUHX Pa3/HYHBIM CTYIEHAM PaCTBOPHMOCTH).

Ha ocHoBe comocTaB/ieHHsi YacCTOTH BCTPEHAEMOCTH KaxKAOro
MHHEpa/ja B COBPeMEHHBIX H HCKOMaeMblX oTjoxenHsx @. [lerrn-
JUKOH TOCTPOHJ CJIEAYIOUIHI mocjefoBaTe/ibHbli pAj yObiBalouleH
yeroitynoctn  TM B yCJOBHAX BHYTPHC/JIOHHOrO pacTBOPEHHs
(raba. 33). IlocTpoeHHBIH UM pAf, KaK BHAHM, He TOXJAECTBCH HH
OJHOMY M3 NpPeJOKEeHHbIX PSAJOB XHMHUYECKOH yCTORYHBOCTH MHHe-
pPajioB B YCJIOBHSX TMOBEpXHOCTHOro BbiBeTpHBaHHs. B mauGoubuied
Mepe 9TO KacaeTcsi NOJIOXKEeHHs B JaHHOM pSAY MYCKOBHTA, rpaHa-
Ta, GHOTHTA, anaTHTa, TONAa3a H CHJVIHMaHHTA.

Becbma uHTepecHble W nojpobHbe AdHHBE MO XHMHYECKOH yc-
TOHYHBOCTH TePPHICHHLIX MHHepaJoB colep:Karcs B pabore A. Kafie
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Tabauwa 32

lMocaenopaTeNbHOCTL BHIBETPHBAHNA MHHEPANOB IJIHHHMCTOrO pa3mepa
B MOYBAX H OCafoyHBIX OTJHOXKeHuax (no M. JI. Jlxekcony W ap.)

Yposeus Munepaasl, BECTPEYAOUIECA HA PAIAUIHBIX YPODHAX
(mnexc) Cuupoa* p (c‘:'ammx) BHIBETPHBANNS 3
BHIBETPHBAHUS

1 Gp lunc (a Takxe raJurt v Ap.)

2 Ce Kaabuur (a TakKe MNOJOMHT, AaparoHHT, amaTHT
H Ap.)

3 Ol, Hb OumBHH, poroBas oOMaHKa (a TakyKe JAHONCHA H AD.)

4 B BuotHT (a TakXe rJayKOHHT, XJOPHT, AHTHTOPHT
H Ap.)

5 Ab Anb6HT (a TakkKe aHOPTHT, MHKPOKJHH, CTHJILOGHT
H 4p.) :

6 Keapy (a Takxke xkpHcrobanuT u Ap.)

7 11 Manut (a Takxke MyCKOBHT, CEPHUHT H Ap.)

8 HM Tuapocmioga NPOMEKYTOYHOrO COCTaBa (BEpMHKY-
JHT H Jp.)

9 Mt MonTMOopHAIOHHT (a Takxke Gefe]JuT u Ap.)

10 Kl Kaonuurt (a Takxe rajayasuT H Ap.)

11 Gb Tub6eut (a Takke GEMHT H Ap.)

12 Hm FemaTuT (a Takxe reTuT, JAMOHHT H Jp.)

13 At Anara3 (a Takme PyTHJ, IHPKOH, HAbMEHHT, KOPYHA
H Ap.)

* C HeKOTOpBIMH M3MEHeHHSMH apBTOpa.

n XK. Tpukapa [23] (ra6a. 34). Ilpu yxkazaHuu BEJIHYHHHI yCTOH-
ypBocTH TM aBTOpLl B3s/H 32 OCHOBY YCJOBHbie YHCJOBbIE OLEHKH
JI. 1 K. Hdpaiinenos, ymuoxenusie Ha 10 u H3MEHeHHble ¢ yueToM
JaHHBIX APYrHx aBTopoB. CyliecTBeHHO, OJHAKO, YTO NPHBEIEHHAS
A. Kaite n /K. Tpukapom Ttabinlla 3HayeHHH BeJHYHHBl XHMHYE-
cKoii ycrofiynBoctHh TM ropaspo Gosee oOnIHPHA, OXBATHIBAET TO-
pa3fo GoJblHK TepeyeHb MHHEPAJOB, 4eM INpHBeJeHHbt B Tab-
auue J1. 1 K. dpaiigeHos.

IlpuBenennnie B rtabu. 34 pnaHHble IpH HX YCJIOBHOCTH AJH
60/BIIMHCTBA MHHEPAJOB B LEJOM JAOCTATOYHO OJH3KO COOTBETCT-
BYIOT MMEIOUMMCS TapamMeTpaM OTHOCHTEJbHOH XMMMuYECKOi ycToii-
yuBocTH TM, XOTSl OTAe/bHBIE OUEHKH BeJHYHHH ycrofuuBoctn TM
MOTYT BHI3HBAThH Te HJH HHble BO3paeHHs. B wacTHOCTH, 3aBHI-
WeHHbBIMH npefcraBasioTcs AanHbe A. Kaiie n JK. Tpukapa o xu-
MHYeCKoli yCTOMYHBOCTH AHOPTOKJ/Aa3a, THICA, MapKasuTa H HekKo-
TOPBHIX APYTHX MHHEpPaJIOB, 3aHHIKEHHbIMH — KHAHHTA, CTABPOJIHTA,
HJIbMEHHTa H Ap.

CyMMHpYsi MHOrOYHCJeHHble (PaKTHUeCKHE AaHHBIe, 10JYy4YeHHbIe
pa3HYHLIMH ABTOPAaMH, MOXHO BLIAEJHTH cJedyiollHe IPYIIbl HaH-
6osee pacrnpocTpaHeHHbX TM no HX XHMHYECKO#l yCTOHYHBOCTH:
1) ycrotiuussie (BHICOKOYCTORYHBBIE) — KBapll, LIHPKOH, PYTHJ, TYp-
MaJIHH, KHAHAT, CTaBPOJHT, CHIJIMMAHHT, MOHALHT, XPOMHT, HJIbMe-
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Tabamuna 33

Mopanok yCTOAYMBOCTH MHHEPAJOB B YCJAOBHAX BHYTPHCJIOWHOrO PACTBOPEHHS!
(no ®. MeTTHAXKOHY) MW OlEHKAa BeNHYHHB YCTOHYHBOCTH MHHEPAJoB

Crenenn Crenens
Munepaant YCTOAMNBOCTH Musepaanl VCTORUMBOCTH
Amnartas Becbma PoroBas o6maHKa Cpenusis
MyckoBuT BLICOKas Anpanysnr
Pytaa Tonas
Iupxon Coen (TaTannuT)
Typmanun Llousut
Monanuur Agrut
I'panar CHITHMAHAT
Eﬁg‘;ﬁ: Bricokas Tunepcren Huskas
Habmenur lg.uoncm(
Marwecae AKTHHOHT
Craspoaur Oausnn
Kuanur
SnugoT

HAT (+JIeHKOKCeH) H Ap.; 2) npomesyroyrsie (MHHEepaJbl cperHed
YCTOHYHBOCTH) — OPTOKJIA3, MHKPOKJHH, KHCJble TJIATHOKJIA3H,
SNHIOT, a/bMaHANHH, THTAHHT U Ap.; 3) OTHOCUTEAbHO HeyCTOl4ugsle
(HH3KOYCTOHYHBBIE) — Cpe/liHe H OCHOBHble JJIarHOK/a3bl, MarHe-
TUT, OHOTHT, aM(pHOOJBI, THPOKCEHDI, OJIHBHH H JP.

Co3ganne AeTanbHoli OOmiel MIKadL XMMHUECKOH yCTONYMBOCTH
MHHEpaJoB cJI0XKHAas 3ajayua, Ja)ke eClld OrpaHHUYHTLCS JIHIIL yCJI0-
BHSIMH [IOBEPXHOCTHOTO BLIBETPHBAHHS HJIH — OTAEJbHO — BHYTPH-
cnofinoro pactBopenusi. CpaBHUTENBHO NPOCTOH NyTh HPHOJIHMKEH-
HOTO pelleHHs A4HHOTO BONpoca COCTOHT B TOM, uTOGHI H3 pac-
npocTpanennnX TM, xuMHuecKas ycTOHYHBOCTb KOTOPHIX AOCTaTOY-
HO XOpOUIO H3yUeHa, BeIOpPATh HECKOJbKO MHHEPaJOB ¢ PasHYHOH
YCTOHYHBOCTBIO, BEJIHYMHLI KOTOPOH ABHJAMCH OBl penepaMH IIKaJbl
XuMH4ecKoll ycroitunBoctH TM. Munepanamu-penepaMu (3TaJoH-
HbIMH MHHEpaJaMH, HHICKC-MHHEpaJaMH) WIKAJNbl XHMHYCCKOH yc-
ToduynBocTH TM gns camoli npUGIHMEHHOH OLLEHKH YCTOHYMBOCTH
TM asTop mpennaraer BuOparth caeflyoline MHHepasanl (Ta6.. 35).

K nepsoii rpynne oTHocaTcs MAHEpaJbl, XHMHYECKas yCTOHYH-
BOCTH KOTOpPHIX OJIH3Ka K YCTOHYHBOCTH OJIMBHHA HJH HHXe ee
(anopTHT, HedenuH, KaJLUHT, LOJOMHT, Be3yBHAH, IHPOXJOP, TO-
PHT, TODHAHHT, NHPPOTHH, aPCEHONMHPHT H Jp.).

Bo BrOpyio rpynmy BXOLAT MHHepanbl, XHMHYeckasd YyCTOHYH-
BOCTH KOTOPBLIX BhilE YCTOMYMBOCTH OJHBHHA, HO HHIKe YCTOHUHMBO-
CTH pOroBoji OOMaHKH HJM OJM3Ka K Hel (aHAE3HH, TJaVKOHHT,
TPeMOJIHT, AKTHHOJMT, ri1aykodgaH, aBrHT, NHONCHI H JADYrHe IH-
POKCEHBI, cniecCapTHH H AP.).
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Tabauna 34
Xumuueckasi ycroitunsocts munepanos, no A. Kaite u XK. Tpukapy [23]

Xumnueckas Xumnueckas
Munepanst YCTORUHBOCTS, MuHepaas YCTONIHBOCTS,
yca. ex. yea. en.

Linpkon 710 Anartut 220
Typmanus 630 Anganysur 220
Pytua 610 FemaTut 200
JIuMOHHT 600 Anbbut 170
ITnatana 600 Buotnt 160
MyckoBuT 600 Hasmennt 150 |
Amnaras 550 Oauroknas 130
Anuas 550 Aunesun 110
Jleiikokcen 550 3nuaoT 110
3oJ0T0 550 INMnaruokaas cpennui 100
HlInnrens 550 JlaGpamop 80
Ksapi - 530 Kopauepur 70
Bpykut 530 Tpemoaur 70
Kopynn 500 Tunc 70
Xamenon 500 Mapxkasur 70
Tonas 420 [Mupoaosur 70
Monanut 420 Llousur 70
Kaccurepur 400 Porosas ofGmauka 70
Auoprtoknas 400 Aprur 60
Keenorum 400 Huoncup 50
Xnoput 400 ButoBruT 40
Boabgppamut 360 AKTHHOJMHT 40
Bapur 360 Tunepcren 40
Optoxraas 350 AHopTHT \ 30
CrananmanuT 330 Bponznr 15
[panar 310 DHCTATHT 15
Muxpokanx 290 [Tuput 10
D00 pHT 280 Onusun 10
Turanur 280 IMuppoTtun 10
Kuannt 270 T'raykoHnT 3 10
Marnerur 270 Taaykodan 10
CraBpoJnt 270

K Tperbeii rpynne oTHOCATCS MHHEpPAJbl ¢ XHMHYECKOH YCTOHUH-
BOCTBIO BblllE YCTOHYHBOCTH POrOBOH OOMAaHKH, HO HHMKE — THTAHU-
Ta HJAH OJH3KOH K Hel,— KaJiMeBble MOJIeBbe WIMAaTHI, aJbOHT, 3IH-
JOT, XJIODHTOHMJ, NHPOMN, ajJbMadHAHH (AJs yCJAOBHH NOBEPXHOCTHO-
ro BLIBETPHBaHHA) H Ap.

B uerBeprofi rpynne ofbeAHHEHH MHHEpaJbl, XUMHYCCKAas ycC-
TOHYHBOCTb KOTOPBIX BhIlle YCTOHYHBOCTH THTAHHTA, HO HHIKe Yyc-
TOHYHBOCTH KACCHTEPHTa HJIH G/IM3Ka K Hell (CHJIJIMMAHHT, CTABPO-
JIHT, KHaHHT, MIOMOPTHEPHT, TOMa3, KOJYMOHT, TAHTaJHT H JAp.).
Ilpn ouenke wkaaccH@ukauuonHoro nonoxenus TM no ux xumuue-
CKOlf YCTOHYHBOCTH aBTOP He Bcerfia CTpPOro cjaeiayeT OLeHKaMm, JaH-
HbiMm A. Kaiie 1 JK. TpukapoM, NOCKOJLKY OHH He BCerjga BEpHEI.
B kayecTBe 3TajIOHHOrO0 MHHepaJa MIJs YETBEpTOH TPYMNH, BO3-
MOXHO, cjeJoBano Obl paccMaTPHBAaTh KakoH-H0O H3 cTpecc-MH-
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Ta6auma 35
lllxan1a OTHOCHTENBHOH XHMHYECKOH YCTOHYMBOCTH TEPPHIEHHBIX MHHEPAJOB

Fpynna Ouenka Sraronnbie MHHEPANB
I Becbma Huskas Onusny
11 Huakas Porosasi o6manka
111 Cpenuss Turanur
1Y Bricokas Kaceutepur
Vv Becbma BHICOKas Lnpron

HepajoB, HaPHMep CTAaBPOJHT HJAM KHAHHT, XoTsl jaaunas A. Kaiie
1 JK. TpukapoM omeHKa BeJHYHHbBI MX XHMHYECKOIi yCTOMYHBOCTH
AIBJIAETCH CPABHHTEJLHO HH3KOMH, ycTynaloulei, B 4aCTHOCTH, yCTO¥-
YHBOCTH THTAHHTA, YTO He COOTBETCTBYET HAKONJEHHHIM K HACTOS-
LHeMy BpeMeHH (aKTHUECKHM HAAaHHBIM.

K nsaroii rpynme OTHOCSATCS MHHEpaJbl, XMMHUECKas YCTOHYH-
BOCTh KOTOPbLIX BBILIE YCTOHYHBOCTH KacCCHTEpPHTa (KBapl, IHPKOH,
PYTHJ, TypMaJuH, aamas, WnuHejb (aJIOMOLINHHENH), MOHAIHT,
XPOMHT (XPOMIUNMHHEJHIH), KOPYHJ, JelKOKceH, GafjeseHT, Myac-
CAHHT, 30J10TO, NJIaTHHA H AP.).

ITocTpoenne Gosee AeTanbHOH, Goaee APOGHOH MIKaJbl XHMHYE-
cKolf ycrofiunBoctd TM cylllecTBeHHO 3aTPYAHAETCH HEZOCTATOYHO-
CTHIO MMEIONIHXCS NAHHBIX, HX NPOTHBOPEYHBOCTBLIO, a IVIABHOE, H3-
MEHCHHSIMH He TOJBKO aGCOJIOTHON, HO M OTHOCHTEJNLHOH YCTOHYH-
BOCTH MHHepaJioB AJsi pasnHuHblXx ycaosHi. [Tostomy mobas Takas
IIKaJa, Kakod Obl BHA OHA HH HMeaa, Bcerfa Oyjaer BecbMa NpH-
OAHMKEHHOM, cTpaBeJ/IHBOM /s OOHHX CJAVYacB H He BHOJHE Oy-
JleT pacnpocTPaHsAThCA Ha JAPYrHe, na)e ecJH OrpaHHYHTBCS YCJo-
BHSIMH [IOBEPXHOCTHOTO BhiBeTpHBauusi. Mwmes 310 BBHAY, MOXHO
Bce e NpeAsoxHuThL OoJiee AeTasbHbie IIKAJB XHMHYECKOH YCTOM-
guBoctH TM 7175 ycJlOBHI NMOBEPXHOCTHOTO BhIBETPHBAaHHA H OT-
JAeJILHO IJst YCJOBHH  NOCTCEIHMEHTAlHOHHOrO  BHYTPHCJOHHOrO
pactBoperns (rabma. 36 n 37). A

YeroitunBoers TM B nocTceiHMEHTAIHOHHBIX YCJAOBHAX MOXKeT
G1LTL HENOCPEACTBEHHO YBA3aHA C AeTalbHOl WKano# craiuil, noa-
cTajanii M rpajauuii JuToreHesa, paspabotannoit H. B. Baccoesu-
yeM H psagom Apyrux aBropos. [ToctpoeHHas Ha 3To#f ocHOBe LIKa-
Jda ycrowunBoctH TM Moxer uMerh chaeayiownii Bug (taba. 38).
K comanenuo, uMenllHecss B 3Tofi 06J1aCTH BIOJHE J0CTOBEPHHIE
JlaHHble 10 -TOYHOH yBfi3Ke yctofiunBoctH TM ¢ rpagaunsiMu JHTO-
reHesa 10Ka HeMHOTOYHCJCHHBL.

Jlisi MHOTHX KOHKPETHHIX cJyyaeB yKasaHnuole B TaGu. 36 u 37
NOC/1eJ0BATEIbHOCTH MHHEPAJIOB 1O MX XHMHYECKOH YCTOHYHBOCTH
6yayT ToNbKO TPHOAMMKEHHEM K peanbHbiM ¢pakraMm. OpHako poka-
3aTelibHOE BHIAABJEHHE KOHKPETHBLIX OTKJIOHEHHH OT 9THX mocJiejo-
BareJbHOCTEHl B KaX/IOM KOHKPETHOM cJiyuae IIpeficTaBJfieT Onpe-
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Ta6auuma 36

lllkana OTHOCHTeALHOH XHMHYECKCH YCTOHUHBOCTH TEePPHTEHHLIX MHHEPaa0B
B YCAOBHSX NMOBEPXHOCTHOTO BbIBETPHBAHHH

Ouenxa

T'pynna

MNoarpynna

3Tal0HHHBIE MHHEPaAbl

Becbma nuzkas

Huakas

Cpenuss

Buicokas

Becbma BuicOKas

11

I

v

~on L w 3%

[=J{=Ho ]

11
12

13

O.nuBHH, aHOPTHT

I'nnepcren, raaykodan, raayko-
HHT, nabpajop

Poropass oGmaEKa, aBruT, aHje-
3UH

Anartur, GHOTHT, OJIHTOKJA3

2nHAoT, aabOuT

TutanuT, nupon

AnbMangdn, MJIBMEHHT, - KaJH-
IUTATH

Aunanysur

CraBpoJut, Tonas

KnaHHT, CHAMHMAHHT, KCEHOTHM,
KacCHTEpHT

MoHanuT, MyCKOBHT

TypmanuH, JefiKOKCEH, XPOMHT,
KOPYHA

LlnpxoH, pyTHI, KBapI|

Tabauma 37

llIkana oTHOCHTENAbHOH XMMHYECKOH YCTOHYHBOCTH TEDPHreHHbLIX MHHepPaJoR
B YCJAOBHAX MOCTCEAHMEHTAUHOHHOrO BHYTPHCAOAHOrO pacTBOpPeHHs

Ounenka Fpynna Moarpynna STajl0HHEE MIHEpalbl
Becoma wu3kas 1 1 OnuBHH
Huskas IT 2 I'unepcren
3 Poropasa obmanka
4 Buotat
Cpenussa II1 L5 Anugor
6 Tutauut
7 4 HabMenut
Bricokas v 8 Aupanysut
9 KuauuT, CHIMHMAHAT, anaTHT
10 CraBpoJIHT, aJbMaHIHH, KCEHO-
THM
Bechbma BhiCOKas v 11 Moxauut, JeHKOKCeH
12 Typmanus, XpDOMHT
13 Llipkon, pyTaa
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TaGanua 38
ikana ycrofiunsocty TM B NOCTCEAHMMEHTAUHOHHBIX YCJAOBHAX

¥Yerofiuusoets TM

-
Craamn 1 noactaauu

- Cpananus
JAUTOrenesa
Onenxa I pynna nmlfpynna

e

Junarenes D Becbma Hu3Kan 1

ITpotokaTareses PK, Huskan 11
PK PK,
PKs

Me3sokararenes MK, Cpeanas 111
MK,
MK,

MK, Bricokas v
MK
AK,

Anokararenes AK, Becbma BhICOKas Vv 11
AK; 12
AK, 13

oPe ot wwi

o

JeJIeHHbIH HHTepec H MOMET CJAYXKHTbL OJHHM H3 OCHOBaHHIl JJs yr-
JAy06/NeHHON DPEKOHCTPYKLUHH YCJIOBHIl NPOTEKaHUs ocafloYHOro Ipo-
mecca. -

Y6eauTeNlbHO YCTAHOBJEHO K HACTOSIIIEMY BPEMEHH, UTO NpH
nepexoje OT YCJOBHH NOBEPXHOCTHOIO BHIBETPHBAHHA K YC/JIOBHAM
nocTceIHMEHTAHOHHOTO BHYTpHCaofiHOTO pactBopenus (IIBP) mno-
ciejoBareibHOCTs TM 1o HX OTHOCHTEBHOH XHMHYECKOH ycToHuH-
BOCTH lIPeTepIeBaeT HEKOTOPYIO NepecTpoliky, raaBubiM o0pasom,
B CBfI3H C CYUIeCTBeHHbIM ToBbilIcHHeM B yciouax [IBP ornocn-
TeJNbHOH XHMHYecKOil ycTOHYHBOCTH HEKOTOPBIX MHHEPaJioB, 0CO-
6enHo anbmananHa H anatuTa. OZHAKO OTHOCHTCJBHAS MOC/JAEHOBA-
TeJbHOCTh OoapmuHCcTBA TM MO MX XHMHYECKOH YCTOHYHBOCTH KAk
B VCJOBHSIX TOBEPXHOCTHOI'O BBLIBETPHBAHHS, TAK H B YCJOBHIX
IIBP coxpansiercs mocratouno GuaH3Koi., 3TO MO3BOJAET CO3/aTh H
060011eHHYI0 WKaay xumuueckoil yeroitunsoctn TM. C yuetom BO3-
MOJKHOIO BblAeseHHs NatH rpynn TM mo ux XHMHYECKOH ycTOHYH-
BOCTH Takas lIKaja npuseleHa B Taba. 35. Bosee mneranbHas nika-
Jla MOMKEeT UMeTh BH/L, I0Ka3aHHbI B Taba. 39,

C yueToM BLIIIECKA3aHHOTO, HEJb3s BCe JKe He OTMETHTb, YTO
HoJIoXKeHHe psifia MHHEpaJoB B npuseiennwx taba. 36, 37, 39 as-
JAeTCA JIHIIE TPEINOA0KHTENbHBIM H, BO3MOMKHO, MOJIKHO ObITb
HEeCKOJIbKO H3MeHeHo. Hanpumep, mpu onpefeseHHH INOJOKeHHS
Jabpajopa B IlIKaje OTHOCHTEJNBHOH XMMHYECKOH YCTOHUHBOCTH
TM (ra6a. 36) aBTop B 3HAUHTEIbLHOH Mepe YUHTHIBAJ OLEHKY yc-
ToiiuHBoCcTH 3TOro MHHepana, Aanuyio A. Kaie u K. Tpukapom
[23], xots 3Ta omeHka um npeacTaBisieTcs 3aBLILIEHHOA (B cpas-
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Tabauna 39

OGo6umenHas WKajla OTHOCHTENLHOH XHMHYECKOH ycTOHYHBOCTH
TEPPHTeHHBIX MHHEPAJIOB

’
Ouenka Fpynna Moarpynna STasonnbie MHHEPaAKl
Becbma nu3kas 1 1 OauBun
Huskas II 2 Tunepcren
3 Porosas o6maHKa
4 Buotur
Cpenusis I11 5 Suuaor
6 TuTaHuT
7 HabmennT
Bricokas v 8 Aupanysur
9 Kuanut, cTaBpoauT
10 KceHoTHM, KacCHTEPHT
Becbma BrICOKas A 11 Mouanut
12 Typmanun
13 Llnpxon, pytaa

’

HEHHH C OUEHKaMH XHMHYeCKO! yCTOHYHBOCTH JPYrHX MHHEpAaoB,
B YACTHOCTH, POroBoit 06MaHKH, aBruTa H Ip.).

B cBasu ¢ npuBecHHHIMH BHIIE KiaccHPUKAUHOHHBIMH lIKaJa-
MH OTHOCHTEJNBHOH XuMHYecKol yctoiyuBoctH TM Heo6xoiHMmo 3a-
METHTb, YTO B HCKOTOPHIX NPHPOAHLIX YCJOBHAX HHOrAA BechMa 3Ha-
YHTEJBLHEIM H3MEHEHHSAM, B TOM UHCJe PACTBOPEHHIO H 3aMCUIEHHIO,
MOTYT MOJBeprathca Aaxe nanbosnee ycrofiunsle TM (cBepxycroii-
YHBblE, ¢cynepeTabuabLHbIe? ), B TOM YHCJe UHPKOH, PYTH/, TYPMAaJHH,
KBapu, xpomut u ap. Hanpumep, JI. Xenapukc npuBOAHT KoJude-
CTBeHHbIE JaHHHE, VKa3blBamwollle HAa BeCbMa CYLUeCTBEHHBIE H3Me-
HeHHs N 3aMelleHHe BTOPHYHHIMH MHHepaJaMH LUPKOHA, a Taxkke
accoymupylolllero ¢ HEM XpoMHTa B KoHrjaomeparax J[domuuuHOH
Pud (IOxuas Adpuka). OnHako OTHOCHTE/NbHAsi XHMHYeCKasi yc-
TOHYHBOCTL 3ITHX MHHepaaop (ocoDeHHO LHPKOHA) ABJISETCH B
OoabmHHCTBE cayvaeB, He3ycjaoBHO, Hauboablueli, 3HaYRTe/IbHO npe-
BOCXOAsIleH XHMHUYECKYI0 YCTOHYHBOCTH G0JIbIIHHCTBA APYTHX MH-
HepaJios.

Hcnoabsys oomnit noaxon A. Kaiie n JK. Tpukapa [23] u sse-
JeHHBEIe HMH YCJIOBHBIE €IHHMIBlI XMMHYECKOH YCTOHYHBOCTH MHHE-
paJioB, MOXHO NPEATOKHTH Takie o6WYI0 OUECHOYHYIO WIKAJTY XH-
Muyeckoit yerofiunoctd TM (ta6a. 40).

ITpu nmpakTHueCKOM HCNOJIL30BAHHH JaHHOH WIKAJbl HEOOGXOMH-
MO, OJHAKO, HMeTh B BHAY ClleAViOLlHe MOMEHTHL.

1. Benuunna xumuueckoin ycroifiumBocth TM, mo A. Kaile u
/K. Tpuxapy [23], ne Bceraa npaBH/JbHA H AMA HEKOTOPHIX MHHe-
panoB (KHAHHT, CTABPOJHT, HIBMEHHT, MapKa3HT H Ap.) He MOMKeT
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Tabauma 40

OGman wWKana OTHOCHTEJbHOH XHMHYECKOH YCTOHUMBOCTH TeppHreHHBIX MHHEPAIOB
(no A. Kaite u )X. Tpukapy)

Janasie no A. Kaiie n
Ouenxa Ipynna [Moarpynna K. Tpukapy [23] (c Mamenenmsmu),
ycd. el

—

Bectma Hu3Kas 1 <10
10—50
50—100

100—150

150—200
200—250
250—300

300—350
350—400
400—450

450—500
500—550
=550

Huakas 11

Cpeapuss I

Bricokas v

Som ~oo mw

Becsma BricOKan \'

e
W2 DD —

6uiTe npurATa. [TosTOoMy, X0TA B JaHHO# paboTe H HCIOJb3YETCA
o6muil nomxon A. Kaiie n JK. Tpukapa K olleHKe XHMHYeCKOH yc-
TofiunBoctH TM, npHHHMaeMble aBTOPOM KOHKPeTHble 3HAYeHHs yc-
TONYHBOCTH JIsi LLEJOr0 psifia MHHEpaJoB B TOH MM HHOH mepe OT-
JHIA0TCA OT 3HauYeHHH, KoTopble Obiin NMPHBeAEHbl 3THMH HCCJen0-
BATENSAMH.

2. B pasiuuHBIX YCJOBHSIX XHMHYECKOTO BO3JefiCTBHA MHHepa-
nbl obsafgaloT B TOH HJAM HHOH Mepe pas/IHYHON XHMHUYECKO#H YyC-
TOJYHBOCTBIO — a0COMIOTHOII W  OTHOCHTeJbHOH. B 3TOM cocTOHT
Take NPHYHHA TOrO, YTO OTHECeHHe OTHeAbHBIX TM K TOil HIH
HHOIl TPYNIe H MOArpYIlNe M0 XHMHYECKOH YCTOHYMBOCTH He BCerjia
COOTBETCTBYET 3HAYEHHAM YCTOHUHBOCTH MHHEPaJOB, IPHBEIEHHBIM
A. Kaiie u JK. Tpugapom [23].

Bennuuny xuMHUecKoH ycroiiuuBocTH TM MoMXKHO 0603HAYHTDH
CHMBOJIOM Scp ¢ A00aBjieHHEM BHH3Y B CKOOGKax AOMOMHHUTEbHBIX
HHICKCOB, YKa3bLIBAIOIIMX, AJ KAaKHX YCJAOBHI OHa OMNpeAe/siercs,
Hanpumep Sch(w) — AN YCAOBHi I110BEDXHOCTHOTO BHIBETPHBAHHS,
Schiisy — ANA YCJOBHil BHYTPHCJIOHHOTO pPacTBOPeHHs, S n(pH s6 —

* Aaa cpensl ¢ pH=5,6 u 1. n. [lomewenuslfi pagoM B ckobKax J0-

TOJIHUTEJNbHbIH HHAEGKC MOXEeT YKasblBaTh, YCTOHYHBOCTH KaKOro
MHHepaJa HMeeTcsi B BHAY, HanpuMep Scaw)(Z) — XuMuueckas
VCTOHYHBOCTL IHPKOHA IIPH MpolleccaX MOBEPXHOCTHOIO BBIBETpPH-
BaHus H T. I

CoOoTBeTCTBYIOIIHE CHMBOJIHYeCKHe 00603HauYeHHs MOryT ObITb
BBeJeHb H JnA obo3HadyeHHs APYrHX THNOB ycrofuusBoctH TM —
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dusuKo-mexannyeckoit (Spn) M ruapoaspoaHHaMuHuecKoil  (Sha).
Huzke mupoko Henmosb3yloTes BBejeHible 0603HaueHHSI.

B nanHom paszjene HeoOXOJHMO 3aTPOHYThL TakzxKe Bolipoc 06
yeroiiuuBoetd TM K pacTBOPEHHIO B YCJOBHAX OJAHOCTOPOHHErO
AaBJIeHHs.

ITo B. H. IllganoBy, ycroitunBocts TM B 3THX yCJI0BHAX BO3-
pacraer B caeayiouleli NocaeAOBaTEJbHOCTH: OJHBHH — IHPOKCe-
Hbl — CHJJIHMaHHT — LOH3HT — aM(HOOJIL — 3NHAOT — CTaBpPO-
JHUT — THTAHHT — anaTtut — OHOTHT — TpaHaT — TypMaJHH —
XPOMUINHHENHAB — HHPKOH — PYTHJI. DTOT PsAJ NPAKTHYECKH I0J-
HOCTbIO COBHAJdeT C NPHBEJEHHHIM Bhime (cM. Ta6Ga. 33) pajgoM
YCTOHUHBOCTH MMHEpPaJoB B YCJIOBHAX BHYTPHCJIOHHOTO pacTBOpe-
nust, no @. Ilerruaxony, oH npexacrasiasier cobofi yceyeHHBI Ba-
pHaHT (c Ao0aBieHHeM XPOMIUMHHEIHIOB H HCKJIOYeHHEM MYCKOBH-
Ta, MOHAllUTa, HJIbMEHHTA, MarHeTHra H psaga Apyrux TM) u ot-
JHYAETCs OT HEro, TaBHBIM 006pa3oM, HECKOJIbKO 60Jiee BEICOKHM
NOJOXKEeHHeM THTAHHTA.

CyllecTBeHHO MHBIM, OJHAKO, siBjsieTcss 060CLLeHHBI (fas Jer-
KOH, TAXKeJIol M TAHHHCTOH (pakuuit) psx ycToH4YHBOCTH (yMeHb-
HIeHHS pacTBOPHMOCTH) MHHEPaJOB H 0GJOMKOB NOpoOA TOA AaB-
aenneM, no I1. Tpypuuty [30] u A. A. Hukutuny [7]:

lanut, cHABLBHH

Kaunpuut, 0610MKH H3BECTHSAKOB

Hosomut, 06J0MKHE A0JOMHTOB

Anrunpur

Tune

AMpu60aB, MHPOKCEHH

OG6JIOMKH KPeMHHCTHIX H TVIHHHCTHIX CJAHIEB, POTOBHKOB
O6NOMKH MEKO3epPHHCTOTO OCaJ0YHOrO KBapLHTA
O6aomMkH rpy6G03epHHCTOrO JKHJILHOTO KBAapUHTA
Crapnennbifi MeTaMopHYecKnil KBapi

KBapu, raaykoHut, aab0HT, MHKPOKIHH

TEMAaTHT, JHMOHHT, CHAepHT (7)

Pyrua

OproxkJa3s

BurotuT, Xa0pHT

MyckoBHT

CepHUHT, MMIHHHCTHE MHHEPaJbl, HJJIAT
ApceHonupHT

Koanodan, THTaHHT, TYPMAJHH

Mapxkaznt

Muput

Iupkon

Maruetnr

Xpomur

B stom psdy, OAHAKO, MHOroe BLI3bIBA€T COMHEHHe H BO3pa-
xkenne. CopeplieHHO Ge30CHOBATENbHO HCK/OYEHHE HJJIHTA H3 UHC-
Jla TIIHHHCTEIX MHHEPAJOB; COMHHTENbHB CTOJbL CYIIECTBEHHOE pe-
BbIIIEHHE YCTOHUYHBOCTH OPTOKJIa3a HaA YCTOHUHBOCTBIO MHKPOKJIH-
Ha, CPABHHTE/JbHO HH3Kasl YCTOHYHBOCTbL PYTHJIA H T. A.
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Pu3auko-Mexannyeckas ycToiiuHBOCTD

3HAuUUTEILHO MeHee H3VueH B HacTosllee BpeMmsi Bompoc o6
yeroitunBocty TM mo orHouweHHI0 K npoueccam ¢usuueckoro (¢u-
8HKO-MeXaHnnyeckoro) paspyumeHHs. [Ipueoanumbie X. AJJIHHTOM,
I'. Tunem, @. ®puze, E. A. )Kykosckoii, E. M. Epemenxo,
10. A. IlonkanoBEIM H JAp. JaHHBIE IO 3TOMY BONPOCY BO MHOTOM
HpPOTHBOPEUHBHI

I1. Kionen Bbijensier psif pas3iHYHbIX (GOpPM NPOSIBIEHHS MNPO-
peccoB (PH3HYECKOro paspylleHHss MHUHEpaJoB — HCTHPaHWe, pac-
KanbiBaHHe, a Takxe orOHBaHHe (oTkasabiBaHue) W ap. CompoTHe-
JIIEMOCTh MHHEpAJOB TNpoleccaM HCTHpaHHs, pa3jaBiHBaHH:A, pac-
KaJblBaHHA W T. 1. HEPEAKO HMEHYeTCcsi MeXaHHUeCKOH YCTOHYH-
BOCThI0, (PH3HUECKOIl YCTOHUHBOCTBIO, NPOYHOCTHIO H T. A. ITO CBOIi-
CTBO MHHEpPAJIOB HA30BeM (PUBUKO-MEXAHUYECKOL YCTOUUUBOCTbIO.

Mexay xumHuecKoii H (PH3HKO-MEeXaHHYECKOIl YyCTOHUYHBOCTBHIO
06JOMOYHLIX 3epeH B NpHPoAe OOLIYHO CYLIECTBYET JLOCTATOYHO Tec-
Has npsiMasi 3aBHCHMOCTb, oGyciaoBiaeHHasi, no ganHsiM A. A, Ky-
XapeHKo, TeM, UTO MHHEpAJIHl, JayKe cJerka 3aTpPOHyThie BHIBETpH-
BauHeM, XapaKTepH3YIOTCA Pe3KO MOHHKeHHOH a0pa3sHBHOH NPOYHO-
ctbio. IlocsenoBaTe/bHOCTE OTHOCHTEILHON (DH3HKO-MEXaHHYeCKOH
YCTOHYHBOCTH MHUHEPAJOB A0 HEKOTOPOH CTEeNeHH COOTBETCTBYET
PsiAy HX OTHOCHTEJbHOIl XHMHUYECKOW YCTOHYHBOCTH MpPH TNpoLec-
cax BoiBeTpHBaHHus. HanGoablliHe OTAHYHS NPH CPABHEHHH 3THX ps-
JIOB YCTAHABJHBAIOTCSI JJIA MHPHTA, MAarHeTHTAa H aJbMAaHAHHA, KO-
TOpbie 10 (PH3HKO-MEXaHHYeCKOHR ycroifiuWBOCTH 3aHuMaloT Gosee
BLICOKOE MECTO, 4eM I10 XHMHYECKOH YCTOHYHBOCTH MHHEDPAJIOB B
VCJIOBHAIX MOBEPXHOCTHOrO BLIBETPHBAHMHS.

A. A. KyxapeHKo NpHBOAHT CAeAYIOLIMA psf Bo3pacTaiouleii a6-
pasHBHOH YCTOHYHBOCTH MHHEpanoB (B ckoGKax YKazaHBl 3Have-
HHf TBEPAOCTH MHHepanoB mo wkale Mooca): 1) 3omo0t0 (2—3),
- 2) xunoBapp (2—2,6), 3) Boabdpamur (4,5—5,5), 4) meeaur
(4,5), 5) moHOKAHHHBIH nHpOKCeH (5—6), 6) womymbur (6—6,5),
7) nnatuna (4), 8) remartur (5—6), 9) snugor (6—7), 10) o0Gvik-
HOBCHHasi poroBas oOmanka (55—6), 11) xkwmanur (5,5—7),
12) oausuu (6,5—7), 13) anarur (5), 14) wmounauur (5—5,5),
~ 15) anpaaysur (6,5—7,5), 16) craBpoantr (7—7,5), 17) nuput
(6—6,5), 18) napmenur (5—6), 19) marnerur (5,5—6), 20) xpowm-
mnubens (5,6—7,5), 21) kaccurepur (6—7), 22) unpkon (7—
7,5), 23) typmaann (7—7,5), 24) ocmucTelii wpuaHi (6—7),
25) anvmaumun (6,5—7,5), 26) Tomas (8), 27) pyrua (6—6,5),
28) mmnunens (7,56—8), 29) xopyna (9), 30) aamas (10).

AGpasuBHas NPOYHOCTL MHHEPANoB, u TeM OoJee HX (PH3UKO-
MexaHH4Yeckas yCTOHUYMBOCTb B I€JIOM, ONpejesiercss He TOJbLKO
TBEPAOCTLIO MHHEPAJIOB, HO M HX XPYNKOCTbIO (CBA3aHHOI Heno-
CPeNCTBEHHO cO cnaWHOCTBIO) W JApyrHMH cBoiictBamH. M Ttem ne
MeHee aHa/jH3 npuBedeHHoro psiaa A. A. KyxapeHKo nokasbiBaer,
4T0, 38 HEKOTOPBIM HCKJIoucHHeM (koaymGUT, PyTHI M Ap.), yCTOH-
YHBOCThH MHUHEPAJOB K HCTHPAHHIO NPOMOPUHOHAJNBLHA HX TBEpAO-
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ctH. OcoOeHHO XOpOIIO 3TO BHAHO AJds KpalHHX WJEHOB psala.
B uacraoctn, mas pyTHaa, CYHIECTBEHHO OTKJIOHSIONIErOCs B NpHBe-
ACHHOM PSIy OT 9TOH 3aKOHOMEPHOCTH, TO-BHAHMOMY, €ro MoJo-
JKEeHHe VKa3aHo He coBceM To4HO. [1o 3KcnepuMeHTaNbLHBEIM AaHHBIM
E. M. Epemenxo, no ycroiiuHBOCTH K HCTHPAHMIO PYTHJ CYILIECTBEH-
HO yCTynaer He TOJbKO a/nMa3sy, KOPYHAY H LINHHEJH, HO H rpa-
HAaTy, TypPMaJ/HHy, LHPKOHY, CTABPOJIMTY M HEKOTOPBIM APYTHM MH-
HepaJjaM, NpeBOCXOASIIMM ero no tsepioctH. OnpeiencHue mnpod-
HOCTH MHUHepaJoB Ha cxkarue, nposefenuoe 0. A. IloakaHoBHIM,
TaKXKe MOKAa3ajl0, 4TO PYTHJ YCTYmaer ajmasy, MYaccaHHTY, KO-
PYHAY, @ TaKiKe CHIVIHMAHHTY, LMPKOHY, OajleNeHTy, MHPONY, alb-
MaHJAHHY, CTABPOJIHTY.

Ilo pannwim IO. A. I[ToakaHoBa, ycTaHaB/IHBAeTCH CJAEAYIOLIHIH
PSZ NOBBILIEHHS TPOYHOCTH MHUHEPaJOB (A5 3epeH OaH3KOH Kpym-
HOCTH): MOHALHT — H3MEHEHHLIH HJILMEHHT — KBapl — PyTHI —
— CTaBPOJIHT M aJbMaHAHH — NHPON — LHPKOH — KHAHAT * M cHJ-
JIHMAHHT — KOPYHJ — MYacCaHHT — aJimMas.

[Ipsimas 3aBHCHMOCTb CONPOTHBJCHHS MHHEPaJoOB abpa3uBHOMY
H3HALIHBAHHIO (M3HOCOCTOHKOCTB) OT MX TBEpAOCTH (MHKPOTBEpIO-
CTH, ompejeliieMOH MeTOJOM BJABIHUBAHHA) NAaBHO 3SKCIEPHMEH-
Ta/lbHO ycTaHoBieHa, B yactHoctH, M. M. Xpyuossim 1 M. A. Ba-
6uueBniM. Binskne paunble npusefennt Takxe JI. A. Illpeiinepom,
O. M. IlerpoBoii u ap. ®akrsl, noayuennsle x. [sna u K. Xepa-
6arom, ®. Tukkenem, H. I1. IOmkuneiM U Ap., B 1leNIOM corjacylor-
cd ¢ TeM, 4To (PU3HKO-MexaHHueckas ycrofiunBocts TM Haxomautcs
B NpAMO# 3aBHCHMOCTH OT HX TBepAoctH. M 310 Bnosme ecrecTBeH-
HO, TdK KaK TBepAOCTL lpeAcTaBiasier cobofi cBOHCTBO MHHEpAJOB,
oTpakalolllee H CYMMHpYIOllee NpucyllHe MHHEpajaMm pasJjHuHble,
HO B3aHMOCBfA3aHHble (U3HKO-MeXaHHuecKHe cBoiicTBa. Kak cmpa-
BEAJIHBO MOAYEPKHBAIOT MHOTHE aBTOPB H Kak 3TO BHAHO H3 pe-
3YJbTATOB MHOTHX 3KCHEPHMEHTAJBHHIX HCCJEJOBAaHHH, TBEpAOCTD
IBJSETCS YHHBEpCaJbHOH HHTErpajbHONH XapaKTePHCTHKOH (PH3HKO-
MeXaHHYeCKHX CBOHCTB MHHEpAJOB M CBfi3aHa C TAKHMH HX CBOH-
CTBaMH, KakK MPOYHOCTb, MJIACTHYHOCTb, YIPYroCTb, 3IHEPrusi KpH-
CTaJJIHYeCKOl pelueTkH H Ap. MIMeHHO TBepaocTs, [0 onpeaeneHusm
H. A. Dw6n, H. I1. IOmknHa u Apyrux aBTOPOB, SIBJAAETCS MEPOil
CONPOTHBJIEHHS] TBEPABIX Tead (PHIHKO-MEXaHHUECKOMY pa3pyIICHHIO.
ITo H. I1. IOwmwkuny, TBepAOCTL — CYMMAapHAas mMexaHuueckas xa-
paKTePHCTHKAa MHHepaJia, 0TpaKalollas ero cnocob6HOCTL CONPOTHB-
JSITbCSL BHELMIHHM MexaHuueckuM Bosfeitcrsusiv [20]. M Bnoane ec-
TECTBEHHO, 4TO CO 3HAYEHHAMH TBEPAOCTH MHHEPAJOB COIVIACYIOTCH
H3MepeHHble pasHLIMH aBTOPAMH NperkKAe BCero AJIs 3TaJOHHBIX MH-
HepaaoB IKaas Mooca pasiHuYHbIE MPOYHOCTHHIE XAPAKTEPHCTHKH,
BeJHUHHA NoKa3aTens a6pa3HBHOCTH M PAA APYTHX (QH3HKO-MeXaHH-

* Jlas KHanuTa B JAHHOM DALY HMEETCH 3HAYHTENLHEI S/JeMeHT Heompene-
JIEHHOCTH, CBA3aHHBIl C TeM, 4YTO 3epPHa KHAHHTA H CHJJHMAHHTA He OBUIH mpen-
BapHTENbHO pasfededbl. [105TOMY sHadeHHs MPOYHOCTH KHAHHTA B JAENCTBHTE/b-
HOCTH MOI'YT OTHOCHTHCH K CHJVIHMAHHTY.
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Tab6banua 41

Ipynnbl TeppHreHHBIX MHHEPAJOB N0 MX OTHOCHTEJbHON (H3HKO-MeXaHHUECKOH
YCTOHUHBOCTH

i 3navenus
n
unllzgp;l:oa Ouenka ycToAYNBOCTH :‘E;eﬂf:::g IMpumeps Munepaaos
Mooca
1 BecbMma HH3Kas <2 I'padur, MonuGaeHHT
11 Huskas 2—4 3o/0TO, KHHOBaph, GHOTHT, MycC-
KOBHT
111 Cpenusas 4—6 Boabdpamur, IuieeauT, anatur,
NHPOKCeHbl, aMpuGon
v Bricokas 6—8 Ksapu, Tonas, aneMaHJHH, LINH-
HeJb, TYpPMaJiHH, OHPKOH, KaccH-
TePHT, THPHT, CTABPOJHT, CHJLIH-
MaHHT, OJIHBHH, PYTHJ
Vv Becbma BricOKas >8 Kopyna, myaccanur, aama3s

gecKHX NnapamMeTpoB MuHepasoB. MMeiollMecs OTKJIOHEHHs H Heco-
[J1acOBaHHOCTh B JAaHHBIX MO (PH3HKO-MeXaHHYeCKOli yCTOHYHBOCTH
MHHEDaJIOB B IeJOM He OYeHb CYILeCTBEHHb [ (h)OPMHPOBaAHHS
TMA, no xpaiineii Mepe, Ans BTopo#l mosoBuHbl psiga A. A. Kyxa-
PeHKO: pas3iuuHsg B (H3HKO-MeXaHHUECKOH YCTOHYMBOCTH 3THX MH-
HepajioB, He3aBHCHMO OT TeX WJIH HHBEIX JeTalell B ee OLEHKE,
NPAKTHYECKH HE OTpa)aioTcsi Ha ocOoGEeHHOCTAX MOBEJACHHsT STHX
MHHEpaaoB B XOAE OCAJ0YHOTO NpOLEcca.

VunTHIBasg NpsAMYIO 3aBHCHMOCTL (PH3HKO-MexaHnHUYecKoil ycToii-
YHBOCTH MHHEPAJOB OT HX TBEPAOCTH H AHAJIOTHIO pa3jie]eHus
TM no apyram ux cBoifictBaMm, Bce TM B nepBoM npubJHMKEeHHH MO-
IyT OLITh KJacCH(HUHPOBAHLI MO HX (H3HKO-MEXaHHUYECKOH YCTOH-
YHBOCTH Ha MATh rpynn (Ta6a. 41).

Huas rpynnupoBKka MHHEpaJOB IO TBEPAOCTH jAaHA B paAe pa-
6or C. HU. JleGenesoit [5] n ap. Onaun H3 BapHaHTOB l'ipe,’IJ'IOH{EH-
HOIl el0 IPYNNHPOBKH NpejcTas/ed B Tabu. 42,

B 1969 r. 6psa npeanoxkeHa W OoJiee jAeTajbHasg IPyNnupoBKa
MHHEpaJIOB 110 HX MHKpOTBepjaocTH (Tabu. 43).

C yueToM H3JI0¥KEHHOrO BHIIIe H H3BECTHHIX AAHHBIX 10 MHKPO-
TBepnoctH mMuHepanos (no C. M. Jle6enesoi, C. Bosu, K. Teiinopy,
H. A. Tlynoekunoii, M. M. Xpywony, b. fdury, A. Munnmany
H Z1p.), MOXKHO NMpPEeMJIOKHTL cJeldylomyio 6oJiee AeTalbHYIO KJIacCH-
(GuKauMOHHYI0 1WKaJdy (H3HKO-MeXaHHuecKoii ycroiunBoctH TM
(Taba. 44).

K coxkaneHnnio, JaHHble 110 MHKPOTBEPAOCTH MHHEpaloB, IOJY-
YeHHble AaBTOPAMH AJf Pas3JHYHBIX 00pasloB Ha MHKPOTBEpPAOMET-
pax pasHbiX MapoK M C HCIOJb30BAHHEM HEOAHMHAKOBOHA 1o BeJsH-
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TaG6aunma 42
I'pynnuposka musepanos no teepaocti (no C. H. JleGepepoit)

Taepaocts
Ipynna Xapakrepucrinxa [ Ansnna no
mkaie Mooca Kic/ua

I Ouens MArkue 1—2 1—60 *
11 Msarkne 2—3 60—120
I11 Cpeaneit TBepIOCTH 3—5 120—550
v Teepane 5—7 550—1100
Y Ouenb TBEp/bLIE =T >1100

* Ipaunllbl HHTePBaJOB NpHOAH3IHTEJAbHbIE,

YHHEe HarpyskH, Yacro pasauuaiorcs. B 3naumrenvuoil Mepe, ol-
H4KO, 3TO OTpaxkaer OODLEKTHBHO CyUIecTBYIOLlHe KoJeOaHHA B Be-
JHYHHE TBEPAOCTH MHHEPaJLHbLIX HHAMBHAOB ojHOro Buaa. B casn
C 9THM OJHMH H TOT K€ MHHepaJ no (H3HKO-MeXaHHyecKOi ycToii-
YHBOCTH MOJKeT NpHHaJJexaTb He OJHOH, a ABYM HJH JAaxe 6O0Jb-
uHieMy YHCJy NMOArpynn npueedentoii B Talu. 44 KiaccH(QHKaLHOH-
HOH IIKaJbl.

B npeasiayiiem pasjese ObJIO [0Ka3aHO, YTO BLHICKA3blBaBIIHECH
paHee H BO3poxKJAaeMmule cefiyac npeicTaB/]eHHS O DPOJIH MPOIECCOB
Apo0/ieHHA H HCTHPAHHA W COOTBETCTBEHHO O 3HAUYEHHH (H3HKO-Me-
xaHuyeckofi ycrofiunBoctd TM B onpesenennu cocraBa TMA B 3Ha-
qUTeJbHOH Mepe npeyseqnuyedbl *. Bmecte ¢ tem 6bisio Obl Henpa-
BHJABHBIM I10J1AraTh, UTO 3HaYeHHe (PH3UKO-MEXaHHUYCCKOH YCTOHUH-
YHBOCTH MHHEPAJOB B ompelesieHHH coctaBa TMA ocagouHbiX
To1L, HecyulecTBeHHO, OHO Ype3BbLIYAHO BEJHKO H BO MHOTHX CJV-
yasx onpefenseT BLUKHBAEMOCTb MJIH YHHUTOXKEHHEe TeX HJH HHBIX
MHHEPAJIOB B XOJe TepPHUreHHOro ceAumenroredesa. Mmenno upes-
BLIYAHHO HH3Kasl (PU3HKO-MeXaHHUecKas yCTOHUHBOCTL ONperesisier
NOJIHOE OTCYTCTBHE HJH KpaHHe He3HayHTe/bHOe JIOKalbHoe pac-
NpocTpaHende LEJIOro psijla MHHEPAJOB B KayecTBe TePpPHreHHbLIX
KOMIIOHEHTOB 0CafouHBIX TOJLL, DTO 0COBEHHO XOpOIIO BHAHO Y

* [lopoGuoe npeyBenHUCHHE MOZXKHO HAlTH Jaxe B Takoil QyHJaMeHTanbHOIM
paboTe, KaK H3BeCTHBIl aKaJeMHYeCKHit cnpaBouHHK «MuHepaJkl», rae, B 4acT-
HOCTH, COIEPHKHTCH YTBEp#/EHHE, 4TO HJIbMEHHT nonajaer B Gojee meakHe ¢pak-
IHH TNeCKOB B CBA3H C TeM, 4To OH OoJjiee Xpymok, uem kBapu («MunepaJem»,
1. 2, Bun. 3, M.: Hayka, 1967, c. 280). OGmenasecrHo, ognako, uto B 6ojee mel-
KHe (pakiud rneckoB oOHYHO NONaAalOT NMPAaKTHYecKH Bce Taxkeanle TM, kak Go-
Jiee XPYNKHE, TaK H MeHee XPynkHe, a Takxe Gosee a6pasHBHO YCTOHUHBLIE, ueM
KBapu (u tem Goaee, yem Apyrue TM nerkoit dpaxkuuH, mpemie Bcero noaessie
mnare). 370 co Bcefi 0YEBHAHOCTBIO MOKA3LIBAET, YTO KOHIEHTPAUHA THMKEJHX
TM B Goaee menkux ¢pakuHax 06YCJOBJEHA OTHIOAb He MPOYHOCTHHIM OTGOPOM
MHHEPAJoB, HEe Pa3/HuUHAMH B BeJuuHHe HX (DH3HKO-MeXaHHYeCKOH YCTOMYHBOCTH,
a TrHIpPoa’nPOJHHAMHILCKON COPTHPORKOH OGAOMOMHOTO BEILECTBA, DA3NHYHAMH B
IJIOTHOCTH MHHEpPAJIOB, J
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Tabauma 43
Fpynnst TBepaocTH munepanos, no C. H. JleGenesoii

Teepaocts Tseprocts
r ¢ Ipy: 2
e nang;ca:e Kre/Mm? iy n‘a‘:;g:m Kre/mm?
| 1—1,5 7—30* VI 4,5—5 350—550
11 1,5—2 30—60 VII 5—6 550—800
111 23 60—120 VIII 6—7 800—1100
IV 3—4 120—200 IX =T >1100
' 445 | 200350

* Bce uETepBasbl Aa0TCA NPHGAH3HTENBHO.

MHHEpaJoB, 006JadalollHX BbHICOKOH XMMHYECKOH YCTOHYHBOCTDIO
(nanpumep, rpadur).

Oanako mo mepe pocta (H3HKO-MeXaHHYECKOH YCTOHYHBOCTH
MHHEpaJ0oB 3HAUHMOCTh JAAHHOTO [I0Ka3aTe/s B OLpeleJICHHH CO-
craBa TMA cHukaercst. Munepanel ¢ TBepAOCTbio 2—3 Mo wKaJje
Mooca npH A0CTATOYHO BBICOKON HX XHMHYECKOH YCTOHYHBOCTH J0-
BOJIbHO WIHPOKO HAKamJMBATCH B COCTABe TEPPHIEHHBIX KOMIIO-
HEHTOB OCaJOYHBLIX TOJIL, M Pe3yJbTaThl HX yYacTHs B Ipolneccax
MHHepaJiorHueckoii auddepeHnnauns o6JOMOYHOrO BellecTBa, HX
MHIpauus HiIH (QHKcalHs B ocajke H TeM 0ojiee HX COXpaHEHHE HJH
VHHYTOXKEeHHe onpeiensiioTCsi He CTOJbKO (PH3HKO-MEXaHHUYECKOH yc-
TOHYHUBOCTBIO 3THX MHHEPAJOB, CKOJbKO HX XHMHYECKOH H THAPO-
a’3poJAHHaMHYecKOll ycToiiuuBoCcTbIO. B 3TOM oOTHOLIEHHH IOKa3a-
TeJIbHbl TIPHMEPH PAacnpoCTpaHeHHss W pacmpefie/ieHHs] B 0CaJ0YHbIX
00pa3oBaHHAX TEPPHreHHOro 30/10Td, MYCKOBHTa, OHOTHTAa H paAla
JApPYrHX TEPPHreHHHIX KoMnoHeHToB. Jlaxke ans 3oaota, obmaajalo-
HIEr0 HCK/IIOUHTENLHO BBICOKOH IJIOTHOCTBIO M [0BOJBHO HH3KOH
TBCPAOCTHIO, HAPALY C YTBEPKAEHHAMH O €ro GLICTPOM HCTHPAaHHH
NpH TPAHCNOPTHPOBKE, BLICKA3bIBAETCS OCHOBAHHOE, B YAaCTHOCTH,
Ha pe3yJbTaTaxX SKCHePHMEHTOB MHEHHE O TOM, Y4TO ero (HsHuecKoe,
B TOM ugcie abpasHBHOe, M3MeJbUeHHe NMPH TPaHCIOPTHPOBKe He-
eeauko (C. B. Koaecos, B. A. Hosukos, C. B. fl610k0Ba m ap.).

[Ipn eme GosbllleM NOBHLILCHHH BeJHYHHB (PH3HKO-MEXaHHYe-
CKOH ycTOHYHBOCTH MHHepasoB (ocobeHHO npH f1=6) nx o6a0oMou-
HLie 3epHA NeCcYaHO-aJeBPHTOBOrO pasmepa B GOJBIIHHCTBE YCJIO-
BHH 0CaJOYHOrO mMpolecca, Kak NpaBujo, BelyT cebs B (pH3HKO-
MexaHH4YeCKOM, aOpa3HBHOM H NPOYHOCTHOM OTHOUIEHHH KaK paB-
HOVCTOIuMBBIE H NpakTHUeCKH abCOMIOTHO ycToi4dHMBHIe *, naxke ec-
JH pasyadyuds B HX (H3HKO-MEXaHHYECKOH YCTOHYHBOCTH OUYEHb Be-
JHKH (HanpuMep, TONas M KHAHHT, KOPYHA H MOHAUHT H T. IL).
H Tonbko B yc/a0BHAX OYeHb BLICOKOIl THAPOAIPOAHHAMHUECKOH aK-

* 3a HCKJIOYEHHEM BO3MOMKHON YacTHYHON TpaHchopmalHH HX MOp(OoIOrHH
H HEKOTOPHX APYrHX HCXOAHBIX THNOMOP(HEIX ocobennoctei.
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TabGanna 44
lllkasa pH3NKO-MexaHHYECKOH YcTOHUHBOCTH TePPHreHHBIX MHHEPAJN0B

M &
Ouenka Fpynna | [Moarpynna “i%?:::,ep X:}g:;:;:g:h&e lgefxigﬁ?
Kre/mm? Mooca
Becsma I 1 <30 I'padut, Tamsk, 1—1,5
HH3Kasi MHPOPHAINT
2 30—60 lanc, MoJHGACHHT 1,5—2
Hres I 3 60—100 |TCaneuur 2—3
4 100—150 |[Kaasuur a
5 150—250 | dumoopHurt, chane- 4
. PHT, XaJbKOMHPHT
6 250—500 | llleesnT, BOABGPa- : 45—5
Cpenuss 111 MHT
7 500—750 | AnaTHT, HALMEHHT, 5; 5—6
THTAHHT
8 750—1000 | Oproxna3, MHKpO- 6—6,5
KJHH
9 1000—1300 | KBapu, anbMmanaHH, 7
Bricokan i TYPMaJiHH, KaccHTe-
PHT
10 1300—1600 | Inaneas, Gepua, 7,6—8
Tonas (?)
11 1600—2000 | ITmeonact, Tonas 8
(?)
Voo v 12 2000—2500 | Kopyuz 9
BHICOKAS
13 2500—3000 | Myaccanut 9,5
14 >3000 [Aamas 10
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. THBHOCTH (pycJsoBble (auHH HHCTPATHBHOfT AnHamudeckoil ¢asnbl

‘TOPHOTO aJJIIOBHS, aKTHBHOe AelcTBHe npHOOMHOrO noToKa B NpH-

OpeXHO-MOPCKOi 30He, 30/0Bas 00CTAHOBKA) MOXKHO OMKHAATh, YTO

| pasyuuds B QH3INKO-MEXAHHYECKOH VCTOHYHBOCTH MHHEPaJOB H OT-

e o e calalilh Cha Bhs e

Ll

R P U, T A Y T T P T T T TR R

. HOCHTEJBHO BLICOKHX TPYIII YCTOHYHBOCTH MOTYT B Kakoii-To Mepe

OTPA3HTLCA HA Pe3y/jbTaTax MuHepaJoruueckoi AuddepeHunanHH
00/10MO4HOTO BellecTBa, BKJKOYAss He TOJbKO rpapuiinpie n GoJsee
KpynHble 00J0MKH (npouHocTHOfi 0T6OpP cpean KOTOpHIX Beerda 6o-
Jee 3HayHTeseH), HO H 3epHA NMCAMMHTOBOro pasmepa.

FuapoaspoaunaMuyeckas yCTOHYHBOCTH

ITpu xapaxrepuctHke cBoiicTs TM, onpeflessiOUX HX NepeMe-

. HleHHe M TPAHCNOPTHPOBKY, HCHOAbL3YIOT pa3JiiiHBie W He BCerja

YETKO onpejesieHHble NoHATHs M KpHrepuu. [loxkaayii, mauGonee
4acTo NMpH OCBelleHHH JaHHOTO BONPOCA ONEPHPYIOT OJH3KHMH IO-

. HATHAMH 0 noasuxnocTH TM, ux tpascnoprabeibHOocTH (miaaByuye-

cTH, (GIOTHPYEMOCTH), MOX KOTOPBIMH TOHHMAIOT OOGLIYHO NOJAT-
JINBOCTH OOJOMOYHBIX YacTHl HANPABACHHLIM HA HX OepeMelleHHe
BO3JACHCTBHAM H CKOPOCTh HX NepeMelleHH.

Bo mHOrux cayuasix, ojAHako, npum Xapaktepuctike TM u on-
pelleneHdd ocoOeHHOCTeH HX NoOBeAEHHs B Ipoiecce ceAHMEHTOre-
He3a yjn00HO N0Jab30BaThesi OOpPATHOH BeJNHUHHOH, XapaKTEpH3YIO-
el COMPOTHBJAAEMOCTh OGJIOMOYHBIX YAaCTHI MEXaHHUYECKHM BO3-
JAeHcTBHAM, HAalpaBJEeHHBIM Ha HX nepeMeuleHue. Takas BeJHuHHa
NMeHyeTcs B JaHuHol pabote 2udpoaspoduxamu«eckod (rUEpoaspo-
MeXaHHYecKoH) ycrotuusocrero. B nanpneiiiieM agas 0003HaueHHS
STOrO NOHSITHS H KpPaTKOCTH OYy/1eM HCNOJb30BaTh TEPMHH THAPOME-
XaHHYecKasi yCTOHUHBOCTD.

C ydYeToM H3BEeCTHHIX JAHHLIX O MeXaHH3ME€ TPAaHCIOPTHPOBKH
TM, B 4yacTHOCTH, OTPOMHOH POJH B 3TOH TPAHCIOPTHPOBKE callb-
TAIIHOHHOIO («MPBLIXKKOBOro») MEXaHH3Ma, NpH KOTOpoM 06J0MOY-
HLie 3epHa B Npolecce WX NepeHoca MHOrOKpPaTHO MNEPEeXOAAT H3
MOABHKHOIO COCTOSIHHS B HENOABHIKHOE, a 3aTeM BHOBb CPBIBAIOTCS
IIOTOKOM, B KayecTBe IoKa3aTesell THApOMEeXaHHuYecKol ycTOHUHBO-
CTH YaCTHI[ €CTECTBEHHO PaccMaTPHBATh KPHTHYECKHE CKOPOCTH
(Vkp) — Kpuruyeckyro cxkopocre cpvisa (V) yacTulbl, T. €. MHHH-
MaJIkHYI0 CKOPOCTh MOTOKA, HeoOXOJHMYIO JJIl HAYaja TPaHCIOPTH-
POBKH, NepeMelleHHsl UacTHUbl, HIH KPUTUHECKYIO HeCcO8uearouyro
cropocre (Vi), T. €. MBKCHMAIBHYI0O CKOpPOCTh MOTOKA, NMPH KOTO-
Poii yacTHA elle cCOXpaHsieT YCTOHYHBOCTL H HE MOJABEPraeTcs Cphi-
By, BHIHOCY, TPaHCTIOPTHPOBKe. Tak KaK KaXJAuii NPHCYTCTBYIOMHA
B ocajike MHHepaJ HMeeT pas/HuHylo (opMmy, pasmepnl H Ipyrue
XapakTepHCTHKH O0JIOMOYHBIX 3epeH, KpHTHUecKass Ha PasMbIB CKO-
pocte cpuiBa Ve B TeX HJAH HHBIX NPHPOAHBIX YCJOBHAX €CTh HaH-
MeHbllIasi BEJHYHHA CKOPOCTH MOTOKAa, NpPH KOTOPOH Ha4yHHAIOTCHA
MaCCOBHIH CPHB M BbIHOC OGNOMOQUHHIX 3epeH [IAHHOrO MHHepaJb-
HOro BHjua.
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Hepeako B KauecTBe OCHOBHOTO NOKasatesis THAPOMEXaHHYe-
CKOH yCTOHYMBOCTH YacTHL, paccMaTpuBaeTcs HX eudpasaudeckas
KpynHocTs (OCHOBHAst THAPABJIHYECKAN KPYIHOCTh, PHAPABIHUCCKASN
ckopoctb) (U), npeacrasasioulas coGoii CKOPOCTL PABHOMEPHOro
cBOOOAHOTO MaJeHHs 4acTHULI B HENOABHKHOI BoJe.

Mexay HMX THApaBAHYECKOH KPynHocTblo (U) W KpHTHYECKHMH
cpuiBaoieil (Vc) n mecasuraiomei (V) ckOpocTaAMH CYIIECTBYIOT
MpocThie KOJHYECTBeHHbIe cooTHOWweHus (maunnwie B. H. T'oruapoga,
P. A. Baruwoasaa u 1p.): V/U=~4,5; V /Va=14.

Oznako NPHPOAHBIE YCJOBHS TPAHCHOPTHPOBKH H ocoﬁenuocm
00JIOMOUHOrO MaTepHaja BecbMa CJOXKHBL H MHOroobpasuml. 3T0
MOZKET NPHBOIAHTH HHOTAA K 3HAYHTEJILHBIM OTKJOHEHHAM OT MpH-
BeJeHHBIX 3aBHCHMOCTell. B yacTHOCTH, BTOPOE H3 NPHBELCHHBIX Bhl-
paxKeHHH clpaBelVIHBO AJA TPAHYJOMETPHYECKH OAHOPOJHOIO Ma-
Tepuana. Juas cmecH Xe 3epeH passoro pasmepa, mo B. H. Ton-
yapoBy, aKTHYeCKH OOHIYHO BbinoJHsercsi cooTwowenue Vo /V,=2.

I1. A. BoiKOB 3KCIepHMEHTAJIbHO NOJAYYHJ CHApaBJHUECKHE Xa-
PaKTepHCTHKH MHHepaJoB INpHOpeXHHIX neckoB UYepHoro mops
(Taba. 45).

IMo H. H. I'pummnny, otrouenne V/V, He MocTosHHO MO BeJH-
yiHe, a KoJe6JeTcsi NMpH H3MEHeHHH HHTCHCHBHOCTH TYPGYJEHTHO-
ctH notoka (yBeamyuBaercs ¢ ee poctoM). He mocrosiHHO H OTHO-
wenne V¢/U nas o610MOYHBIX 3epeH pa3jHYHOrO pasMmepa.

Bce aTH ruapaBiuyeckHe XapakTepPUCTHKH OOJOMOYHBIX 3epeH
MOTYT OBITb CBEAEHH K TI'HAPABJHYECKOH KPYTMHOCTH H TPH PaBHBIX
rayOHHe MOTOKA, BeJHUYHHE YKJIOHA [HA, pasMepax BHICTYNOB JOH-
HOil 1IePOXOBATOCTH, OOBEMHONl KOHLEHTPAIHH YaCTHIL Y AHA H T. .
34BHCAT OT IJIOTHOCTH, pa3MepoB H (GopMBI 3€peH, a TaKKe HX IIo-
BEPXHOCTHBIX CBOMCTB.

Hwmelorest J0BOJIbHO NPOTHBOPEYHBHIE JaHHBIE IKCHEPHMEHTAJb-
HBIX onpejeleHHil ruapasianyeckoil kpynHoetd TM. Hepocratounyio
HaJeKHOCTb NOJYYEHHBIX K HacTOsIleMy BPEMEHH JaHHBIX OTMeua-
eT, B yactHoctH, B. M. Ocopeuxuii [9].

Ta6auna 45

OcHoBHBIE rHApaBaAHYecKHe XAPAKTEPHCTHKH MHHEPANOB aHANCKOro mnecka
$pakuun —0,254-0,15 mm (no I1. A. Boakosy)

Mmuepasn W HX NAOTHOCTH
XapaxrepHcTHKa Keapu, noae- Mupokcen Turanomarne-
BLE WNaTh 3=3.5 ™Y
=265 t 8=4,5
Hecasuramomas CKOpocTb  BOAHOBOrO 8,6 14,5 19,6
notoxa (Vy), cM/c
CpuiBaomas CKOPOCTL BOJHOBOTO I10- 17,0 246 36,3
Toka (V.), em/c
I'uppaBauueckas kpynsoets (U), emfc 3,0 5,4 8,5
¢ 5,67 4,56 4,27
Vo/Vi 1,98 1,70 1,85
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AHa/lH3HPYsi 3IKCNEPHMEHTaAbHble AaHHLIE, MOJyYeHHble B 3TOM
obnactn b. M. OcoBelukum kKak aus Boguoil cpeasl (tabua. 46), Tak
U U1 TAXKENOH MKHAKOCTH, MOAEJHPYIOIell BOAHO-aJIIOBHANBHYIO
cpeny (raba. 47), B KauectBe HaHOOJee CYIIeCTBEHHOTO BBIBOAA
3dMeTHM, uUTO B mpefedax KaxJoro pasMepHOro KJjacca rHjpas-
JiHYecKas KPymHOCTh pasdiuuHblx TM, HMelomuX OJH3KYIO 10 BeJIH-
YyHHe IJIOTHOCTD, SIBJAETCS, KAK NPaBHJO, BecbMa OJH3KOi H mocJe-
JIOBATEJLHO BO3PACTACT € yBeJHYEHHEM [NIOTHOCTH MHHEPAJOB. IDTH
JlaHHBIE COrJIAcyioTcsi ¢ pe3ynabrataMH, TIoJyueHHbiMH B. Pyou,
I'. Purrenxaysom, J1. Bpurrcom, 10. A. Tlonkanossim, Y. ®. Kam-
KaposbiM, B. WM. [larHoBeiM ® ApPYrHMH wHccaefoBatensamu, OHH
' MOAYEPKHBAIOT BeAYILYIO PoJib HMEHHO naorHoctu TM, onpegessiio-
. llleli NMoBeleHHe MHHEPAaJoB NPH TPAHCNOPTHPOBKE H OCAJKOHAKOI-
- Jennd. Hanbosee cxoguMbl 3HaueHHsi THAPABJIMYECKOH KPYNHOCTH
O6anskux no naotrHoctd TM ana 3epen meHee 0,25 MM, npHuem He
TOJBKO JJIs1 MaTepHaJa, B3ATOr0 H3 a/JIOBHA OJHOH PEKH, HO H AJd
. aJIJIIOBHA PasHBIX pek.

: HurepecHble gaHHbBIE IO KCIEPHMEHTANLHOMY ONpeie/IeHHI0 KO-
s ¢duumentoB pasuonagaemoctu TM mnoayuennt 0. A, [Tosnkano-
BuIM (Tabua. 48).

Otu u gpyrne (akTHuUeCKHe AAHHBIE MOKa3bBAlOT, YTO AJIs
Goabmnnctsa TM B npejenax OfHOro Kjacca KPYMHOCTH BJHSIHHE
pasanyHi 1o Mop(oJOrHH H 10 APYTHM XapakTepHCTHKaM 06/0MO4-

HBIX 3€PeH, 3a HCKJIOYeHHeM HX NJIOTHOCTH, Ha OCOGEHHOCTH NOBe-
- JcHHs pasanyHeix TM npu TpaHcnOPTHPOBKE M CeJUMEHTAIHH $B-
Jaserca BTopocteneHHbiM. MMeromuecst B auTepaType ykasaHHs mpo-
THBOIOJIOZKHOTO XapaKTepa OTHOCATCS B OCHOBHOM, K MHHepasgam
C BechMa 3HAYMTEJIbHBIMH BapHaUMAMH MopQOJOrHH (Hanpumep,
30/10T0), C DPe3KO YIJOLIeHHOH (opmoii 3epeH (riaBHHIM 0GpasoM,
C10bl) 160 OCHOBAHBLI HA He BIOJIHE HALEMHBIX IKCHEPHMEHTaJb-
HBIX JaHHBIX HJIH OPEACTaBJSAIOT cO0Of HETOYHYI0 HHTEPNpeTanuio
3THX JAAHHBIX.

[To 10. B. lymuaoBy u A. I'. lllymoBckoMy, OKaTaHHbe H He-
OKaTaHHble 3epHa KBAPUA OJMHAKOBOTO pasMepa pasmuualorcs Mo
ruapasandeckoii kpynnoctw Ha 20—40 %. Ilo paHHBIM aBTOPOB,
. 3TO CNpaBeANHBO AJs 3epeH pasmepoM 1—2 mm (okaTanuue sepua
- obsajator GoJibliell THAPABAHYECKOI KPYHMHOCTHIO, UeM HEOKATaH-
Hbe). Onnako ans 3epeH pasmepoM 0,0—1 MM KapTHHa okaswlBa-
eTcs NPOTHBONOJIOMHOMN: IHApaBJHUECKAsi KPYMHOCTh HeOKaTaHHBIX
3epeH BHIIIe, YeM OKaTaHHHX (mpumepHo Ha 15 %). Tuapasanve-
CKas e KDYNHOCTL 3epeH KBapua pasmepom 0,2—0,5 MM okasa-
Jlach COBepUICHHO W/JIGHTHYHOH HE34BHCHMO OT CTECHNEHH HX OKa-
TanHocTH (Aas eute Gojlee MeJNKHX 3epeH JQaHHLIC HC NPHBOAATCH).

ITo B. H. T'onuapoBy, mjasi yc/JAOBHH ILIOCKOTO TYpOYJEHTHOTO
paBHoMepHoro nortoka V.=I1g(8,8D/ks) ((2g (8:—8)k)/1,758) /2.
- B coorBercrBun ¢ (opmyson *, BeJHYHHA CpBIBAIOUICH CKOPOCTH

* Vcnopune ofo3HaweHHst B ¢opMyne HacTHYHO H3MEHEHH MO CPABHEHHIO C
o6osnasennamy, npuasTuME B. H. Tordaponuim.
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TaGauna 46

I'napasinnueckas Kpynwocrs muHepanos B sone, cm/c (no b. M. Ocoseukomy [9])
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TaGnuuma 47

Tuapasanyeckas KPpynHOCTH MuHepados B cmecu Opomodopma co cnuprom, cm/c
(no B. M. Ocoseuxomy [9])

Kaace, MM
= L] - 5 g- s A e;:
Munepaanl < S_ i g 3 ?l: 3_
| 3;7 T1 132 1- I
= A " - % ) :
P = = < < @ < c o
I I [ I [ | I \ I
p. Bumoii
Asrar W 6,1 5,6 1 46 38 127 ¥ 285 1 L6 1.4 =
AnbManann 7,75 [0 1 ol G T [ 5 e . 1 B
JluMoHuT 6,1 524,56 113,6.:1.2,4 | 1.7 [1.25] }.06°| =
HMabMeHHT — — — — | 4,1 3,252,821
p. Koca (nputok Kamwi)
Ksapn — - 2.8 1'"2460 150 141,250 —= —
SnuAoT —_ — — — |2,85{2,5 |1,86]|1,5 | 1,15
AnpmaHauu - — — — A 182 128 LT 1 LD
CraBpoJant - — — — |3,656(2,75]|2,0 |1,6 —
Xpomur — — — L1 3,60 | 8212, 7 21 ]9
p. Muace
Keapy 8,1 4,3 13,6129 12,8 1.9 —_ — _
1lnpkon 8,05 7.9 | 6,6 | 5,056 | 4,456 {3,835 | — — —

(Vc) 06GiioMOYHBIX 3epeH 3aBHCHT OT ryyGHHBI motoka (D), cpeanei
KPYMHOCTH 3epeH cMmecH (k), AHamerpa HauboJiee KPYNHBIX 3epeH,
JoJ151 KOTOPHX B cMecH paBHa 5 9% (ks) miaotHoctH Xuakroctn (8)
H TJIOTHOCTH 3epHa (6;) (g — yckopeHHe cBOGOAHOTO NajJEHHHA).
IlepBhie ueTbipe M3 3THX mMapaMeTPoB oOllHe A/ BCeX 3epeH HEKO-
TOPOH AaHHO# CMeCH, ToABepraiounieics rUAPOAHHAMHUYCCKONH cOp-
THpoBke. [Tocmeannit mokasarens (§,) sABASETCS CTPOrO HHAHBHAY-
aNbHbIM, cnenuGHYECKHM OJ5 3epeH Ka)/0ro MHHepaJbHOro BH/A.

Kak nokasniBalOT TeopeTHYECKHe pacyeThbl, JKCNepHMEHTaJbHbe
NaHuble H pe3yabtaTthl TM Hccie0BaHHI MHOTHX OCAaJ0YHBIX TOJIIIL,
B MepBOM MPHOJHAEHHH BIOJHE MOMKHO CYHTATb, YTO TMOCJIENA0BA-
TEeJIbHOCTh YMEHbIIeHHsS THAPOAa3poAHHaMHuYecKol ycroiivuBoctn TM
COOTBETCTBYET MOCJEA0BATEJbHOCTH YMeHbUIEHHsi HX MJIOTHOCTH (¢
HEKOTOPOH KOPPEKTHPOBKOII 3TOro psija, Kacaollefics, riaBHeM 00-
pazom, caIoa).

C yueToM BHIIIEH3JIOXKEHHOr0 MOXKHO BbIAEAHTh nATh rpynm TM
II0 HX I"HllpOMGKElHPl'-ICCKOf{ YCTOi:i‘iHBOCTH, KOTOpPLIM COOTBETCTBYIOT
SHAUeHHS IJIOTHOCTH MHHEpAJIOB, mnpuBeleHHble B Tabu. 49.

[TpunsiTeie B KauecTBe rPaHHuUHBIX AN Kaxjgofi u3 rpynn TM
8HaueHHs TAOTHOCTH (cM. tabs. 49) B HEKOTOPOH Mepe YCJIOBHHI.
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TaGauma 48

Cpennre K03 (pHUHEHTH PABHONALAEMOCTH MHHEPANOB
KOMIJIEKCHBIX NPHOPEXHO-MOPCKHX pocchined,
no 10. A. MNMoakanoBy

Mecox
Munnepaa TOHKO3EPHI- | MeAKO3epHH-

CThf CThIf
[lupkon 1,0 1,00
PyTtna 1,08 1,10
MbMeHAT H3MeHeHHbIH 1,14 1,20
Kopynn 1,18 1,25
AnbMaHHH — 1,31
CraBpoant 1,27 1,44
Anmas 1,30 1,45
KHauHT H CHAJHMAHHT 1,31 1,50
MyaccarnT 1,35 1,55
Typmanun 1,38 1,60
Ksapn 1,68 2,05

YuuthiBas AauHbie 00 ocoOeHHOCTAX TNoBefeHHst pasnnunex TM,
B KayecTBe FPAHHUHEIX C HEKOTOPBIM OCHOBAHHEM MOTYT paccMmar-
PHBATLCSL H HECKOJbKO HHblE, XO0TsS H OJH3KHe K YKasaHHbIM B
tabs. 49 3navenns naoraoctn: 2,85 (2,9); 3,6; 4,3; 5,2 (5,3).

PaspuTtie n JAeTaNH3alns NMpeAJOXKeHHOH o0ulel cXeMbl COCTOAT
npesje BCero B YCTAHOBJEHHH JAOCTATOYHO JETaJbHLIX PHLOB OT-
HOCHTE/ILHOI THApOMeXanuuyeckoit (ruapoas’poiAMHAMHUECKO) ye-
TOHYHBOCTH (MM OOpAaTHBIX HM pPAJAOB «AH(depeHUHAIbHOH NOA-
BHxKHOCTH») TM st pasiHUHBIX YCJOBHII ceaumeHTtorenesa. Ojuu
H3 BeChbMa BaXKHBIX BOIPOCOB MpPH 9TOM — BOMPOC O METOAHKE II0-
CTPOEHHSl TAKHX PSAAOB, METOAMKE ONpeleaeHHsT OTHOCHTeNbHOH
THAPOA’POJAHHAMHUCCKOH yeToitunBocTH TM.

OCHOBHBIM MeTOLOM OOBEKTHBHOIO PelleHHd BONpOcd O THAPO-
23pOAHHAMHYECKOH ycTOHUHBOCTH pasnuuneix TM siBisiercs aHanus
pacnpenenenus TM B oT/OKeHHSIX ¢ PA3JMHYHON CTeNeHblO KOHIeH-
TpauuH TsKenoli ¢paxkunn (6e3 yyera ayTHMEeHHBIX MHHepPaJoB)
npH co6JI0eHHH YCJIOBHSI MeTPoOHIO0BOM TOXK/eCTBEHHOCTH COMNO-
CTaBJsIeMBIX OTJIOXKEHHH, T. e. MPH YCJOBHH, YTO HENOCPeACTBEHHOE
cpaBHeHHE KOJIHYecTBEeHHBIX comep:auuii TM npoBoauTtes anas Ta-
KHX OTJIO}KEHHII, KOTOPEIe BO3HHK/IH 32 CUeT ONHHX H TeX JKe HCTOu-
HHKOB CHOC4, W3 OZHOTO H TOTO JKe HCXOoAHOro Mmarepuana. lns
onpefeNeHHss BENHUHHBl THAPOA3POJHHAMHYECKOH YCTONYHBOCTH
TM u mocTpoeHHsi COOTBETCTBYIOLIHX DSIAOB HX OTHOCHTEJbHOI
YCTOHYHBOCTH Leecoo6pasHo CPaBHHTh COLEPKaHHe KaxKIOoro U3
TM B OT/10:KeHHAX ¢ Pa3JHUHBIM COIEpP:KaHHEM TSKeaol (pakuuu
H BBIYHCAHTb KO3 GHIHEHT HAPOaIPOAHHAMHYECKONH YCTOHYHBOCTH
Ksray=C,/Cy, rne C,— comepxkanne Toro uau uHoro TM B otio-
JKeHHAX, 15 VCIOBHA (OPMHPOBAHHS KOTOPHIX ONpeessieTcs
yeroiiynsoets TM, Cp — HcxoaHoe cofep:xkaHHe nxanHoro TM.
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Ta6auuna 49
I'pynnupoBKa TeppHreHHbIX MHHEPAJOB N0 HX OTHOCHTEALHON FHIAPOMEXaHHUYECKOH

YCTOHYHBOCTH
[pynnsi 3uauenns
MBHEDRAOD Ouenka 1A0THOCTH
10 rHAPOMEXa- | yerofiqusoctn | Mumepasos, [Mpumepul Musepaion
HHYECKOH /oM
YCTOAYNBOCTH
I Becbma 2,85 Ksapu, noJjesnie  wnaTe, MYCKOBHT,
HH3Kaf KOpPAHEePHT
11 Hnskasn 2,85—3,5 TypmannH, CHATHMAHHT,  aHLAJY3HT,

3MHJIOT, anaTHT, OHOTHT, ampuboJIH,
4BrHT, AHONCHA,  THINEPCTEeH, OJHBHH
(dopcrepur)

111 Cpennss - 3,0—4,0 Anmas, JefiKOKceH, WIMHHENb, KHaHHT,
CTABPOJIHT, THTAHHT, NHPON, AHAPAAHT,
OJHBHH (POPTOHOJHT)

v Bricokasn 4,0-5,5 Ilupkon, pyTHJ, HJbBMEHHT, MOHAIHT,
KCEHOTHM, XPOMHT, KOPYHZ, creccap-
THH, aJbMaH/JHH, MAarHeTHT, NMEepPOBCKHT,
NHPOXJI0pP, OJHBHH (danauT)

\Y% Becbma >5,5 IMnaTtuna, 301010, GaafenenT, KaccuTe-
BBICOKAA PHT, TaHTaJHT, HOJlb(ppaMHT, 1IEeJHT,
KHHOBapb

ITockonbKY TOYHOE onpefeleHHe KOJHYECTBEHHO-MHHepaJorH-
YeCKOro cocraBa MaTepHaja HCTOUHHKOB CHOca TpPY/AHO, B Kaue-
cTBe BeqHUHHBl Cp MOXKET NPHHUMAThLCS coxep:kaHue AaHHoro TM
B OTJI0XKeHHAX C HaHMEHBIUHM cojJepxaHueM TsxKeJ0H (pakuuH
(npu co6GnI0JeHHH OTMEUEeHHOrO BhIIIEe YCJAOBHA NeTpodoHI0BOH
TOI€CTBEHHOCTH CONOCTABJASIEMBIX OTJIOMKECHHIT).

B KauecTBe npHMepa BOCHOJb3YEMCH MOAXOA0M, IPELJIOMKEHHBIM
Ix. Heiixefizenom [28] nas u3yueHHsi COBpeMEHHBIX H ILIeficTOLe-
HOBBIX neckoB npuGpexHoit pasHuubl wT. xopmxusa (CIIA)
(Ta6a. 50).

ConocraBiedde BbiUHC/JAeHHBIX 3HaueHHH Ksray (cM. taba. 50)
II03BOJISIeT MOJYUHTh CJeAYIOLIHHA PAL OTHOCHTEJLHOH rHApoaspojH-
HamMuyeckoi yerofiunpoctn TM (MuHHepaabl pacnojiokedsl B I0-
psilike YMEHbLICHHA HX YCTOHYHMBOCTH): MOHalHT—pPYTHJI—HJIbLMe-
HHT—J/IeHKOKCeH—LHPKOH—CTaBPOJHT—TPaHaT—3NHAOT — CHJJIH-
MaHHT—TYpPMaJHH—poOroesasi o6MaHkKa.

[Tonyuenusle faHHbIe MOKAa3bLIBAIOT, YTO MPH HOPMHPOBAHHH CO-
BPEeMEHHBIX I IJIeHCTOUEHOBHIX NeckoB npHGpekHofil PABHHHBI THI-
poaspoannaMHyeckasi ycroiiunBoctb TM onpenensjach Tmpexie
BCero MJOTHOCTBIO MHHepaJseB. JTO HATIASAHO H/LIIOCTPHPYETCs H
rpaHKOM 3aBHCHMOCTH Kos(duinenta THAPOAIPOAHHAMHYCCKOI
9 3ax. 98l 129



Tab6auua 50

Cozepikanne TSKeAbiX MHHEPAJIOB B COBPEMEHHBIX M IIEHCTOLEHOBBIX
npubpexubix neckax o. Jaxexuaa, wr. Jxopaxus, CIIA,
no Jx. Heiixeiiseny [28], m 3naueHus KoadHUHEHTA THAPOAIPOAMHAMNYECKON

yCTOHUHBOCTH
Buixon Taxenont gppaxunm, %
MaoTHocTD, K
P i [ 3

Musepaan /e oo e Tig® s (hd)
PoroBas 3,1 2,0 42 9,1 0,22
ofManka
Typmadniis 3,1 0,5 1,3 1,8 0,28
Snugor 3,3 10,0 14,5 16,0 0,63
CuanuManuT 3,3 3,0 6,0 7.8 0,38
Knaunt 3,6 Caenst L3 1,6 -
CraBpoanr 3,7 3.0 3.8 2,7 1,11
I'panar 43 1,0 1,0 1,1 0,91
Pytua 44 7.5 58 5,2 1,44
Jlefikokcen 46 2,0 2.8 1.5 1,33
Habmenur 47 51,0 420 37,2 1,37
Lluprou 47 16,5 14,3 13,2 1,25
Momnannt B,1 3,0 1.2 1,5 2,00
IMpoune 3,5 0,5 1,3 1,3 0,38

(runpomexanuueckoii) ycroitunBoctH TM (Ksra)) OT BeJHUHHBI HX
miaotHocTH (6, r/em®) (pue. 7). :

Ananus moJiyueHHBIX AaHHEIX (cM. Ta6a. 50; puc. 7) mosBoJsier
BbIIEJHTh TPH CYLIECTBEHHO Da3jHYHBIE MO TIHAPOA3POAHHAMHYE-
cKoii ycrofiyuBoct rpynnel TM Tsikenoil ¢ppakiun.

1. Munepaael ¢ eovicokol eudpoaspoduramuyeckorl YCroliuuso-
c1610 (Kginay>>1,2) — MoHauuT, UHpKOH, uiabMenur, pytua. [To mepe
YCHJIEHHSI THAPOA’pPOLHHAMHYECKOH AKTHBHOCTH CpPelbl H IOBBIIIE-
HUS CTelNeHH MHHepaJIorH4eckKoil cOpTHPOBKH 06/I0MOYHOrO Belie-
cTBa (uTO BLIPAXKaeTcsi, B YaCTHOCTH, B YBeJHUYEHHH BLIXOAa THKe-
JOH ()paKuuH B HaKallJMBAIOUHUXCHA ocajKaX) CcolepiKaHue MHHepa-
JIOB 3TO# TPYyNMNb, KaK NpaBHIO, NOCJAEL0BATE/BHO YBeJHUHBAETCS
3a CYeT YCH/IHBAIOUIErocs BEIHOCA OTHOCHTEJIBHO JErKHX MHHEPAJOB
TAXKeJ0H (pakuuu (poroBoi oOMaHKH H Ap.). Munepaas 3Toit
rpynnel  06/1a1al0T CPAaBHHTENLHO BBICOKOH miaotHocThio (6=4,4--
+5,1).

2. Muunepaast co cpedreii 2udpoaspodunamuueckoli yeroduu-
goctoro (Kynay=1 nan Ksuay=0,8-+12, B naunom cayuae Ksna) =~
~0,9—1,1) —rpanatr u craBpoaur. OTHOCHTEJbHOE COAEPIKAHHE
9THX MHHEPaJioB B TAXKeJoH (pakUHH NPH PA3JHUHON THAPOA3PO-
AHHAMHYECKOH aKTHBHOCTH Cpeibl O0CaJKOHAKOMJEHHS OCTaercH
NpaKTHYECKH HeH3MeHeHHBIM. B HanboJibulel CTENEHH 3TO OTHOCHT-
csl K rpanary (cM. ta6a. 50). CoaepKanue CTaBpOJHTa HCNBITHIBA-
eT HeGoJbIIHe, HO BIOJHE 3aKOHOMEepHble H3MEHEHHs: NP CPaBHH-
TeJbHO HEeGOJbIIOM H CpelAHeM NOBHIIIEHHH THAPOAas3pOAHHAMHYE-
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Puc. 7. 3aBHcHMOCTh BeJHYHHB KO3(- 20 C4
(puunenTa THAPOMEXaHHYECKON YCTOl- T // '
YHBOCTH TeppHIeHHBIX MHHEpPAJoB oT EiiG -
X NAOTHOCTH (BBIYHCJEHO MO LAHHBIM §3§j 7 //
k. Heiixeiizeaa): S 7 8g9
— por 8 —Ty T / 10
I — poropas oOMmauka, 2-— TypMaang, 3 — To o s - L
CHIJIAMAHHT, 4 — SNHAOT, 5 — CTABPOJHT, 6 — [3] g i @ Vs
rpawar, 7 — pyTHA, 8 — aeliKOKceH, 9 — HJib- g = pe 7 6
MEHHT, J0 — UHPKOH, || — MOHAUMT oL # b
<308 7
Sl gt
S "4
Q41 ‘ﬁ
1%& i 1 L 1

32 38 40 44 48 52
MnotHocTs (S,r/cma}

CKOH aKTHBHOCTH Cpe/lbl OCaJKOHAKOIJIeHHS OTHOCHTEJbHOE Cojep-
JKaHHe CTaBPOJIHTA B TsXKeNo# (ppakuuu yBejuunBaercs c¢ 2,7 10
3,8 % 3a cuer BhiHOCa Hauboaee JETKHX W COOTBETCTBEHHO THAPO-
a’poJHHAMHYECKH HaHMeHee ycrToiHuuBbIX TM — poroBoii oGMaHKH
H Ap. (NPH 3TOM eCTECTBEHHO OMKHAATH YBEJHUeHHS NPOLUEHTHOrO
CO/lepIKAHHA TpaHara, oAHako npuBeleHHble JIX. Heiixefizeaom
[28] naunble 3TOro He MNOKA3LIBAIOT); NpH GoJiee 3HAUHTENLHOM
NOBBLIIIEHHH THAPOA3POAHHAMHYECKOH AKTHBHOCTH CTABPOJIHT OKa-
3bIBA€TCH HE BIIOJIHE YCTOHYHBLIM H YACTHYHO NMOJBEPraeTcs BHIHOCY,
B pe3yJbTaTe Yero ero cojepxanue ymenbuiaercs (¢ 3,8 no 3,0 %),
npubanxasice K ucxofHoMmy. [laoTHocTh MHHepasoB 3TOH TPy
ABaseTcss cpeanei (6=3,7--4,3), npoMexyTOYHOH 0O BeIHYHHE
MeX]y IJIOTHOCTBIO THAPOa’POJAHHAMHYECKH BBICOKOYCTOHYHBHIX
TM nepBoii rpynnsl H NJOTHOCTBIO HH3KOYCTOHYHBBIX — TAMKeNOMH
¢pakuun. Heo6xoaHM0 OTMETHTh, YTO CXOAHOE CO CTABPOJHTOM IIO-
BeJleHHe B YCNOBHAX NOCJEAOBaTeNbHO BO3pacTalollel THApPOaspo-
AHHAMHYECKO# aKTHBHOCTH cpejlbl oOHapyKuBaeT B paccMaTpHBae-
MoMm cayuae, no AanHbiM k. Heifixefisena [28], u sefikokcen (cM.
ta6a. 50). Herunuble NpHYHHBL 3TOr0 HeAcHb. Bo3aMoKHO, uTO yKa-
sannas Jlxk. HefixeiizeloM BenuuuHa MJIOTHOCTH JeliKokceHa (6=
=4,6 r/cm®) HenmpaBHJBHA, CYLLECTBEHHO 3aBhIlIeHA H AeHCTBHTE/Ib-
Has NJOTHOCTb JIeHKOKCEHa B paccMaTpHBAaeMbIX OTJOMXKEHHAX 3ya-
YHTEeJbHO OJHXKe K MJOTHOCTH CTaBPOJHTA, KaK 3TO YCTAHOBJEHO
LI OTJIOXKEHHH JPYrHX paHoHOB HeTaJbHBIMH  HCCJAEJ0BAHHSIMH
A. H. )Xepaesoii, B. K. A6yaesny, 10. A. Iloaxauosa, U. ®@. Kaum-
.KapoBa u Jp.

3. Munepaast ¢ Huskod 2udpoaspoduxamuieckoll YcToi4ueo-
etbi0 (Ks(nay<<0,8) — 3MMAOT, KHAHUT, CHIIHUMAHHUT, TYPMaJHH, poO-
ropasi oOmanka. CojaepKanue 3THX MHHEPAJOB Mo Mepe YCHJIEeHHA
FHAPOA3IPOAHHAMHYECKOH AKTHBHOCTH CPEJEl 0CaAKOHAKOIJEHHS [O-
chaefoBaTenbHo yoOnBaer. IlokasaTe/ibHO, 4TO TNPH CPaBHHTENLHO
HeDOJbIIOM YCHJIEHHH THAPOa’pOAHHAMHUYECKOH AKTHBHOCTH Cpejibl
HauboJsiee pe3ko (>>2 pa3) yMmeHblI2eTcs cOAepKaHHe pPOTOBOH
obMaHkn (cMm. Tabua. 50) B 3HauuTEeNbHOH Mepe, NO-BHIHMOMY, H3-
8a cneunuunoctn Mopdomornn ee uactui. ComepKanue Ke NpH-
MEpPHO PaBHOro eii 1Mo MJIOTHOCTH TypMaJHHAa YOLIBAGT NMPH 3TOM B
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CYLIECTBEHHO MCHbLUeil cTemeHH. B eiile MeHbllell Mepe CHHMaeTCH
npH 3TOM cofepxkanue Gosee TsizKeNbix TM 37Ol rpynnsl — ciuai-
JHMaHHuTa, KHaHuTa u anujora. M aume npu OoJjee 3HAYHTEIBHOM
YCHJIEHHH THAPOA3POAHHAMHYECKOH aKTHBHOCTH CPeAbl MPOHCXOAHUT
Gosee peskoe yMeHbIUCHHE COAEPHKAHHSA TYPMaJHHA, CHIIHMAHHTA,
KHauuta H snugora. [1J1oTHOCTL MHHEPAJIOB 3TOH TPYIILL HauGo-
Jee HHU3Kasa aas TM taxenol ¢ppakuuu: §<C3,6, Tounee, §=2,85—+
+3.,6. .

K nocaeaneii rpynne B ofiiem cayuae NpPHMBIKaer elle ojHa
rpynna TM — TM Jerkoit ¢pakuuu (KBapu, InoJeBble LINATHI
H Ap.), obaagaioline secoma Hu3Kkol 2udpoaspodurHamudeckod yc-
TOU4UB0CTo/0 W HauMmenblluel cpeau TM muotHocThio (6<<2,85).

C yuetom cocraBa TMA pasiuuHbiX OTJOMXKEHHEH, B o0uleM ciy-
yae BhlJesasieTcs H eme oAaHa rpynna TM — TM c secoma seicoroll
eudpoaapodunamuueckoll ycroliiusocrToro n Haunbogablueil cpean TM
IJIOTHOCTRIO (6>>5,5 MM, BO3MOKHO, 6§>>5,3) — KacCHTepHT, BOJb-
dbpamuT, lWeeaHT, TAHTAJHT, GaLAe/euT, 30J0TO H ApP., KaK 3TO H
Obl10 cieqaHo Bbie (cMm. Ta6Ja. 49).

H3sioxennble AaHHble HAXOJAATCH B COOTBETCTBHH C MHOTOYHC-
JIEHHBIMH MaTepHaJaMH O Pas/HYHBIX COBPEMEIHbIX H HCKOMaeMblX
ocajouHbiXx oGpasoBaHHAX H HMelOT, 6e3yca0BHO, o6lilee 3HAUYEHHE,

B kavecTBe MeToia peUIEHHS BOMPOCAa O INOJOXKEHHH KaXA0ro
MHHepaJjia B pAfax OTHOCHTEJbHOH THApOMexaHHYeCKoH (ruapo-
a3poJHHAMHYECKOl ) YCTOHYHBOCTH, MeTOZa MOCTPOEHHS TaKHX ps-
JOB JAJI pPa3HBIX NPHPOAHBIX YCJOBHI CeIHMEHTOTeHe3a Ccliedyer
paccMaTpHBATL 4HAJH3 H3MEHEHHS KOJHYECTBEHHBLIX COOTHOLIEHHH
MeXIYy pasiudHblmMy MHHEpPaJaMH B Npejejax y4acTKOB (W/JIH 3Ta-
MOB) ¢ H3MeHsOUEHCS THAPOA3POAHHAMHYECKOH aKTHBHOCTBIO
cpelbl OcaJKOHAKOMJEHHS, HAPHMep Y4acTKOB HaKomjeHHss 06Gbiy-
HBIX [1€CKOB H YYacTKOB C IIOBBHIIIEHHOH AHHAMHKOH, B Mpejenax
KOTOPBIX HAKaMJHBAIOTCSA IIECKH C BBHICOKHM COepKaHHeM TsKeJblX
MHHEpPaJIOB — NPHPOJAHLIE IJIHXH (NpH CcOGJIIOJEeHHH paBeHCTBA
JAPYTHX YCJOBHH, npexae BCero NpH HAEHTHYHOCTH HCTOYHHKOB CHO-
ca H paBHO# yAaJIEHHOCTH COMOCTABJSEMBIX YYacTKOB 30HH 0cCaj-
KOHAKOIIJIEHHSI OT HCTOYHHKOB CHOCA ).

Hanpumep, yBe/HYeHHE OTHOLICHHS UHPKOH/TYpPMAaJHH NPH MO-
BBIILIEHHH THAPOJHHAMHYECKOH aKTHBHOCTH CPeAbl ocajKOHaKOIJIe-
HHS YKasblBaeT Ha Gosee paunuii u 6ojee 3HAYHTENLHBIH BBIHOC TYP-
MaJHHA M0 CPABHEHHIO C IMPKOHOM, HA TO, YTO MHHEpAJ, HAXOJA-
wuica B gucanTese (LHPKOH), ABAAETCA THApOMeXaHHueckH ©6o-
Jlee YCTOHYHBBHIM (MeHee TMOABHIKHLIM ), ueM MHHepa, HaXoASLLHi-
cf B 3HaMeHaTeJse (TypMaJHH).

IMpoananusupoBaB Takum 00pa3oM XapaKTep H3MeHEHHs KOJIH-
YEeCTBEHHBIX COOTHOMIEHHN Mexly KaxabiMu asyms TM, npucyt-
CTBYIOLIHMH B COCTaBe KaKOH-JIHOO OCaJOYHOH TOJILH, B OTJOMKe-
HHfX, HAaKaNJHBABUIHXCA B YCJOBHAX PasJHYHOH TIHIAPOIHHAMHYE-
CKOH aKTHBHOCTH (YCTAaHABJHBAaEeMOH € YUeTOM CYMMapHOro BEIXOJa
TM tsaxenoli ¢pakuuu, a Takike No rpaHyJOMETPHH, CJAOHCTOCTH
H APYrHM HPH3HAKAM ), HETPYAHO NOCTPOHTH TOYHBIH PAX OTHOCH-
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TeJbHOH THAPOMexaHHYecKo# ycToHuHMBOCTH (Ham obpaTHHE emy
paa «auGdepennnaabioil noasHxKHOCTH» ) TM, BHIAEpXKHBABLINICA
npn GopMHPOBAHHH AAHHOH TOJIIIH.

C noMouipio AaHHOH METOAMKH, IO MaTepuHajaM MHHepaJord-
yecknx aHaausos JIx. Maprenca, aBTOpOM YCTaHOBJEH, B YaCTHO-
CTH, psAd THAPOMeXaHHYeckoH yctodunmBoctH TM B GeperoBoil 30He
Bocrounoit ®aopHAbl, KOTOPHIH HMeeT CAeAYIOUIHH BHA (B Mopsiake
VMeHbIIEHHsS YCTOHYMBOCTH MHHEpPaJOB): LUHPKOH—PYTH/JI—HJbMe-
HHT (JIeHKOKCeHH3HPOBAHHMBIH ) — CTABPOJHT—3MHAOT—TypMaJHH—
CHJINIHMAaHHT—porosas oOMaHKa.

Hpyroit psia ruapoMexanuueckoii ycroiunsoctu TM, coraacyio-
LWHACS ¢ 9THM PSAAOM H J0CTATOYHO OJIH3KHI K HeMy, YCTAHOBJIEH
aBTOPOM VISl aJIJIIOBHAJIbHBIX OTJIOXKeHHH. DToT psii, B NOpsAKE
VMEHbIIEHHS YCTOAYHBOCTH MHHEpAJOB, HMEET BHA: LHPKOH—PY-
THJI—aJ/JbMaHAHH—CTaABPOJHT—KHAHHT—TYPMAJTUH—CHIJIHMAHHUT.

Hexkotopele H3 TaKHX pAAOB YCTAHOBJEHB, HalnpHMEp,
A. WU. BaaxunmuasiM # M. M. YcoHHCOM 10 AaHHBIM MHHEpaJOrH-
YECKOro aHaJiH3a COBPEMEHHbLIX NMPHOPeXHBIX OTJOMKEeHHH H0ro-Boc-
TouHoH uactuH DBaJarumiickoro mops. Kak mokasanan 3TH aBTOPHI, MO
Mepe yaajeHuss oT Oepera W No Mepe NaJeHHS e€MKOCTH BJoJb0e-
pPEroBOro IMOTOKa HAHOCOB pas/HuyHble MHHepaJsl (OaH3Koro pas-
Mepa) BHIMAaZaloT H (PHKCHPYIOTCS B OCajKe CTPOro Moc/jel0BaTellb-
HO, HanpHMep HJIbMeHHT—IHPKOH—TpaHaT—3n#HA0T—aMpuboab—
IVTAYKOHHT—TIIOJIEBBIE IIMaTbl—CJIIObI.

YKa3aHHBIH psijl BIOJHe MOXeT OLITh YBf3aH ¢ APYTHMH yCTa-
HOBJIGHHBIMH PAJaMH OTHOCHTEJNBHOH THAPOA3POJAHHAMHYECKOH ycC-
toiiunBocTH TM  (ta6a. 51), B 4YacCTHOCTH € YCTAHOBJIEHHBIM
H. A. OIuno [19] o6o6iieHHBM pSAAOM MOBBIILEHHS YCTOHYHBOCTH
(yMeHbLIEHHS] NOABHMKHOCTH) OCHOBHBIX POCCHITEOOPA3YIOUIHX MH-
HepaJoB: aJIMas—IHPKOH—HJIbMEHHT—MOHAHT—MarHeTHT—Illee-
JIHIT—KaCCHTePHT—BOJNb(PaMHT—30J10TO—IIJIATHHA.

[TocseoBaTeIbHOCTL CHHMKEHHS I'HAPOaIpPOAHHAMHYECKOH YCTOH-
ypBocTH TM B ycTaHOBJIEHHBIX aBTOpaMH psfax (IS Pas3JIHUHBIX
OTJIOXKEHHI H AJI Pa3jIHYHLIX YCJOBHH HX (OPMHPOBAaHHS) BCer-
Jla IpaKTHYECKH CTPOTO COOTBETCTBYET I0C/eA0BATEbHOCTH YMEHb-
HIEHHd NJAOTHOCTH MHHepaJjoB (cM. Taba. 51). Hckaouennem us
3TOH 3aKOHOMEDPHOCTH SIBISIOTCH JHILBL CJIIOAbI.

ConocraBjenne pas/JHYHBIX (YCTAHOBJIEHHBIX AJSl Pa3JIHYHBEIX OT-
JIOJKEHHUH ) PSAAOB OTHOCHTEJbHOH T'HApPOMeXaHHYeCKOH YCTOHUHBO-
cti TM (cm. ta6a. 51) nmokassiBaeT BHICOKYIO CTeNeHb COOTBETCT-
BHA MeX1Yy HHMH, NPAMYIO CBSI3b MEXKIY THAPOMEXaHHYeCKoH yc-
TOHYHBOCTBI0 M IJ0THOCTRIO TM n nosBoJser MOCTPOUTH eAHHBII
0600LIeHHBI PAJ OTHOCHTEJABHON THAPOMEXaHHYECKOH YCTOHYHBO-
cru TM (B manmpaBJieHHH yObIBaHHS ): IJIaTHHA—30/10TO—BOJb(pa-
MHT—KACCHTEPHT—IIEeNHT — MArHeTHT — MOHALHT — HJIbMEHHT —
LHPKOH—PYTHI—aJbMaH/HH, JeHKOKCeH—CTaBPOJHT, ajJIMa3—KHa-
HAT—3NHAOT—TYPMaJIHH—CH/IJIHMaHUT—aM(pHOOJB —TIayKOHAT —
KBapl, 1MoJieBEle LIaThl—CJI0/H.
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Tab6aunua 51
Psabl rHAPOaIPOAMHAMHYCCKOH YCTORMMBOCTH TEPPHTEHHBIX MHHEPaJoB

[Mpubpemnnie
[pubpesnue OTAOMKCHNS
OTAOKEHNS Bocrounoft
[MaoTnocTs (og:gg;::::ug Ba:;u;!c(lf:;o ( Vl¢19.pggurup
Ouenka MUHEPAIOB, paa A. MF" Baax- | no peayngra-' Axmosuit
FjCu H. A. Ilaxo) qu:mnv, TaM MUHEpaso-
M. M. Yco- ruYecKknx
HUCYy) 4HaAH30B
. MapreHca)
Becbma >5,5 ITaaruna
BLICOKaA 3oaoTo
BoabthpaMut
Kaccurepnr
Hleeant
Maruernt
Monaunt
Hapmennt  |Hapmennt
Bricokas 4,0—5,5 |Llupkon Lnpron I{upxou Linpkox
Pytua Pytan |
I'panar Jleiikokce- |AabMaHIHH
HH3UPOBaH-
HEI HAbMe-
HHUT
Anmas Craspoant [Craspoaut
Cpeanas 3,6—4,0 Kuanur
Snujgot Snuaor
Typmamun  |Typmanun
Huzkasn 2.85—3.5 Cunaumanut |CHANHMAHUT
Am@pubonu [Porosas oG-
MaHKa
Becpma Taaykouur
HH3Kas <285 [Toseswie
narTh
Cmiona

[Tpusesennwiii psjg oxsatbiBaer Bce TM — or HaubGoJee TAKe-
JBIX H THAPOMeXaHHYeCKH BecbMa YCTOHUMBHIX A0 HaubGoJjee Jer-
KHX H HauMeHee ycroifiunswex. $lcHo, uto qo6Go#t TM B cooTBeTCTBIHHN
C €ro IJIOTHOCTLIO JIeTKO HAaHIEeT CBOE MOJOKEHHEe B 3TOM DALY
OTHOCHTEJBLHOJ THApOMeXaHHYecKOH yCTOAYHBOCTH.

B npuBefenHoM psiAy JHIOL CJHIOAB Gnarofaps crneludruecKol
dopMe 3aHMMalOT MeCTO, He BMNOJHE COOTBETCTBYIOLIEe HX II/I0T-
Hoctu. ITo muennio B. H. Cokonosa, euie oauum ropaspo Gogee
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3HAYHTEJNbHBIM OTKJIOHEHHEM OT [AaHHOH 3aKOHOMEPHOCTH, CBf3bI-
Balollell THAPOMeXxaHHYeCKyw yctolunBoctsh TM ¢ HX INIOTHOCTBIO,
SBJIIETCH aJiMa3 B CBfA3H CO cneuH(pHKOH ero MOBEPXHOCTHHIX
CBOHCTB — rHAPO(OOGHOCTbI0 H HH3KOH BeJHYHHOH KO3 dHIHEHTA
TpeHus («rJAajiKoCTh», «CKOJb3KOCTb» ). ITo aTum cBoificTBaM anamas,
kak cuntaer B. H. CokoisoB, npeacrapasier cob6oit ruipoMexaHHye-
cKkH GoJsiee YCTOHUMBHI MHHepaJ, dYeM OJiM3KHe K HeMY N0 IJIOT-
HOCTH H JaKe NPeBOCXOAAIIHE ero I0 3TOMY I0KasaTesi0 MHHepa-
aol. ITo muennio B. H. Cokonosa, npu AenioBHajJbHOM H NPOJIOBH-
aJbHOM IlepeHoce a/JMa3 OCTaeTcs OAHHM H3 CAMBIX HHEPTHBIX MH-
HepanoB. AnjioBHanabHBIE Ke neperoc anmasos bB. H. Cokoaos
BOOOILIIE CUHTALT NPAKTHYECKH HEBO3MOXKHBIM.

JTOT NPHHIHNHAJABHO BAaXKHbIH B HayYHOM H NPAKTHYECKOM OT-
HOIIEHHSX BONpOC NMoKa ocraercsi HepeuwenuniM. H. H. Beaepuukos
yTBEpIKAaeT, 4T0 a/damas, oTJIHYalollufica ruapodobHOil MOBepXHO-
CTbi0, B BOJAHOH cpene OoJee MOABHIKEH, 4YeM MpPOYHEe MHHEpPAJHI,
uMelolHe CMaYHBaeMylo NIOBePXHOCTh, B TOM YHCJE deMm OJu3KHH K
HEMY 1O NJIOTHOCTH TTHPOIL.

06 oTHocHTe/IbHO# rHApoMexaHudeckoli ycrofiunBoctn TM MOX-
HO CYAHTb, B YaCTHOCTH, H [I0 Pe€3yJbTaTaM MOC/eA0BATEIbHOCTH HX
CcMBIBa NpH IIAKHXOBOM onpoGoBanuu (fauuble A. A, Kyxapemuxo,
B. M. Ocoseuxoro H Ap.). Tak, manpumep, 6. M. OcoBeuknii Bbije-
JisieT CJe/lylolliHe TPYNNbl THMKEJBX MHHEPAJOB Bo3pacraiolie ruj-
pPOMEexXaHHYecKOH YCTOHYHBOCTH: 1) CJHIOAB, NHPOKCEHBI, XJOPHT;
2) TypManaHH, 30HAOT, aMHOOMb!, JeHKOKCed, CTaBPOJHT H Ap.;
3) PYTHJ, UHPKOH, HIbMEHHT, MarHeTHT, TeMaTHT u Ap.; 4) sog0T0,
NJIaTHHA H JP.

I1pu HEKOTOPO#H CNOKHOCTH, PA3HOPOLHOCTH COCTABa MHHEPAJOB
BTOPOIi TPyNmbl H HENOCTATOYHOH HCHOCTH, B YaCTHOCTH, NPHYHH
pasieneHuss aMduOOJOB H NHPOKCEHOB HETPYAHO 3aMETHTBh, 4TO
B LEJIOM [OaHHasas MNOCJaCAOBATEbHOCTE COOTBETCTBYET IIOCaEAOBa-
TeJbHOCTH YBeJHUYEHHd MJOTHOCTH MHHEpaJoB B psiiy ot HauboJee
JErKHX H NJIaCTHHYATHIX MHHepaaoB K TsaxeabiM, C yyeToM H3Jo0-
JKEHHOrO BHIIIE, IPEACTABJSIETCA BO3MOMKHBIM MOCTPOHTH CJEAYIO-
HIyl0  WKaJy  THApPoaspoAHHaMHueckoii  ycrofiumBoctH TM
(Tabn. 52).

MmurpauvonHas cnocoGHOCTh

Becbma Baxuo#t (B TOM YHC/JAE B TeOJOro-IOHCKOBBIX IEJIAX )
XapaKTepHCTHKON Kaxj10ro MHHepa/a siBJsercs ero MHrpalHOHHAs
cnocobnocts (MC), onennBaemasi JaJIbHOCTBIO, MAaKCHMaJbHLIM
PaccTosHHEM BO3MOXKHOrO lepeMelleHHsi MHHepaJoB B cBOOOAHOM
COCTOAHHH OT €ro KOPeHHOro HCTOYHHKA IPH COXPaHeHHH MHHe-

| PaibHLIMH 3€DHAMH HEKOTOPHIX MHHHMaJjbHBIX pa3Mepos, B Kaue-
| CTBe KOTOPBIX B TePPHUTeHHON MHHEPAJIOrHH 1eJecooBpas3He IpH-
| HaTb pasmep 0,05 MM man Ganskue K Hemy. Onpenensiemasi TAKHM
oﬁpa30M MC MHHepaJ/IoB 3aBHCHT OT HX IHAPOA3POLHHAMHIECKOI,

- XHMHYecKOH H (PH3NKO-MexaHHyeckoil ycroidunBoctu (oBobiaromas
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Tab6aumna 52

ikana reApoaspoHHAMHYECKDH YCTORUYMBOCTH TEPPHTEHHBIX MHHEPAJOB

Cpynnu
MUHepalon
no naot-
HOCTH

Odoanaye-
nue
rpyans

Ouenka
yCcToiUHBOCTH

TMoarpynnu
ycToitau-
BOCTH

[Tarornocts,
rjem?

Xapaxtepnne
MEHE Pa bt

Jlerkune

Becnma
HH3Kaf

<285

Ksapu, nosespe wmna-
TBl, MYCKOBHT, I'1aYKO-
HHUT, KODAHEpHT

Taxenne

H;

Huskasn

2,85—3,1

Typmaaun (apasut),
TPEMOJIHT

3,1—3,3

Typmanun (wepa),
CHVIHMAHHT, anjany-
3HT, ANATHT, POroBas
obmanka

33—35

SnMAOT, aBruT, AHOMN-
CHJA, FHMEpPCTeH

Hy

Cpennss

3,6—3,65

Anmas, KHaHHT, TOnas,
THTAHHUT, TPOCCYJAD,
repenbeprut

3,656—3,8

Ulnuuens (amoMolumnu-
HeJH), CTaBpOJIMT, NH-
pon, aHapajiaT

3,8—40

Asuata3s, GpykHT, ajb-
MaHAUH-NHPON

H

Bricokas

4,0—4,5

PyTra, kopyna, rauur,
aNbMaHIHH, MepoB-
CKHT, aJNaHuT (op-
THT), CHecCapTHH

4,6—5,0

Llupkou, xpomut, Kee-
HOTHM, HABMEHHT, Mar-
€THT, TMHPOXJIOP

10

50—-6,5

Mowuannr, Koaymour,
TeMaTHT, MHPHT

Ceepx-
THAMKENLIE
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Becsma
BHICOKAS

11

>5,5

[Maartuna, 3onoto, Gaj-
AeJenT, KacCHTEepHT,
KOJYMORT, TauTaJur,
BOJNb(PAMHT, [IEETHT,
KHHOBaphb, TOPHT
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xapakrepuctuka TM, npoH3BoAHAs [0 OTHOWEHHKO K OTMEUEHHBIM
coiicteam TM ). Tlpu sTom nosbileHHe XHMHYECKOH H (QHIHKO-Me-
xanuueckoi ycrofiuneoctn TM Beger k yBeauuennto ux MC, a no-
BLIILIEHHE THAPOA3POAHHAMHUECKOH YCTOHYMBOCTH MHHEDAJIOB CHH-
HAT 3TY CNOCOOHOCTBL (3TO CKa3blBAETCH CYILIECTBEHHO HA KJjacce
ceepxTamKennx — SH) TM (cm. Taba. 52).

Viveomuecst B JMrepatype cBelenns o Beauuune MC muuepa-
JIOB BecbMa NPOTHBOpeduBH. B 3HauuredbHOl Mepe 310 06YyCJO0B-
JIeHO HeJ0CTATOYHOH M3YUEHHOCTLIO BOINPOCA M PasjIHUHAMH 3Have-
muii MC oauux M Tex e MHHEPAJOB B PA3HBIX T'HIEPreHHBIX YC-
aouax. OAHAKO 0THAacCTH CYLIECTBYIOUIHE PACX0XKIAEHHA B NIPHBO-
AHMBIX aBTOPAMH HaHHBLIX OOYCJIOBJEHBI Pa3JHUHAMH METOAHKH OI-
peienennst Beauunnel MC, nmpexjie Bcero B 3HAUEHHHX Npe/e/bHON
BeJIHUHHBI H3MeJb4eHHS] MHHEPAJIOB NMPH YCTAHOBJICHHH MaKCHMAalb-
noro yaanenuss TM or Herounukos cnoca. B kavecrse Takoil Besu-
ynHbl npuaumarres pasmepw 0,01; 0,1; 0,56 u paxe 1 MM, a Tak-
e HeKOTOphie Apyrue 3Hauenus pasmepoB 3epen TM. 3amertnm,
4TO TpejlesibHas BeJHYMHA PAa3MepOB 3epeH yKa3blBaeTesl He BCeria.

B wacTHoCTH, AJs nHpona H NHKPOHJIbBMEHHTA — COYTHHKOB aJ-
Ma3a — 3Ta BEJIHMHHA HHOTAA COCTaBJaAeT | MM H HMEHHO AJd
kaacca +1 mm B. @. KpuBonocom u Ap. JaeTcs HX MaKCHMa/bHOE
VAaJicHHe 0T KOpeHHbIX MCTOuHHKOB. Mexoas u3 nomnckoBbix medei,
MOJKHO NOHATL BBIOOpP KPyINHOro NpeiesbHoro uaMmeapuenns (Apos-
JleHHs, MCTHPAHHS, COPTHPOBKH) MuHepados-ciyTHikoB. Oanako
cyHTarth ero obmwum Aas TM Heap3s B CBA3H ¢ TeM, 4TO B TEppH:
TeHHOH MHHEpaJOTHH [IPUHATA HHAH MeTOANKA MHHepa/Joruyeckorg
aHaau3a, a 3epHa MHOTHX IIHPOKO PacnpocTpaHeHHHIX MHHEPAa/oB
3ayacTylo He MJOCTHTaloT CTONb KPYMHBIX PagMepoB B KOPEHHBIX
HCTOYHHKAX.

Hna nodyueHHsi CONOCTABHMBIX JaHHHX NPH ONpeie/]eHHH BeJH-
gygHel MC MHHepaJioB Tpe/lesibHble 3HAUEHHSI Pa3MepoB H3MeJbye-
HHA JOJMKHLI, €CTeCTBEHHO, OBITh OJHHAKOBBIMH HE TOJBKO MPH H3Y-
YeHHH OfHOTO M TOro e TM, Ho u st Bcex HHX. ITH pasMephl
Heaecoo6pa3io NPHHATb HEGONBLIHMHE HCXOAS, rJaBHHIM o0pasowm,
H3 yuera 1) peasibHBIX pa3MepoB GOJILIIHHCTBA MHHEpaJoB (oco-
6eHHO aKIeCCOPHBLIX) B KOPEHHBIX NOpOAax, 2) MHHHMAJbHBIX paa-
MepOB H3BJEKAeMBIX MHHEPaJoB pocchmefi, 3) oGUIeH MeTORHKH
TM ucenenoBanii — npemxae Bcero MeTOAHKH BHIJAeJEHHS H KOJH-
YEeCTBEHHOr0 MHHEpPAJOrHYecKoro aHa/H3a TepPPHreHHbIX KOMIOHEH-
TOB OCAJKOB H OCaJ0YHBIX FOPHLIX MOPO.

C vyueToM 3THX OOGCTOATENBLCTB, B KAUECTBE TAKOTO pasMmepa Le-
Jecoo6pas3no nNpuHATH Beanuuny 0,05 mMm uanm 6aH3Ky0 K Heil.
Heo6xoaumo 0cof0 MOAUEPKHYTh NPH 3TOM, ¥TO peub HAET O Ipe-
JAeJbHON BeJHUYHHE He NPOCTO HCTHPAHHA MHHEPAJOB, a X H3MeJb-
HEHHH, TOYHEe, YMEHbLIeHHs pa3Mepa HX 3epeH, 06yC/OBJEHHOTO B
obuleM ciyuae He TOJbLKO HCTHpAaHHEM, HO H pasapobJeHHeM, pac-
TBOpPEHHEM, THAPOA3POAHHAMHYECKOH COPTHPOBKOH M, BO3MOXKHO,
APYTHMH fipoueccaMH.
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B Caosape no reoaoruu pocenineit [14] m B apyrux paborax
NPHBEIEHBI JaHHbe, TO3BOJAIONIHE OCTPOHTH CJACAYIONHHE P poc-
cuineofpasyioniix MHHEPaJOB N0 BO3pacTaHMi0 AajbHOCTH (B KM)
HX BO3MOXKHOTO NepeHoca B BOAHOI cpeje B BHIE 3epeH, pasMephl
KOTOpPBIX JONYyCKal0T HX H3BJ/I€UeHHEe CYLIEeCTBYIONHMH cnocobamu
1 Metoiamu oGoramenusn: nupoxyop (1—1,5) — Boasdpamur (1—
2,5) — koaymbur (1,5—2,5) — ranranur (A0 5) — KaccHTepHT
(3—6) — nmatuna (4—8) — 30010 (8—10) (He cunTas KOCOBBIX
KOHUEHTpaluii ) — HJIbMEHHT (pyAoobpasyiolinii), depryconur, 3s-
KceHHT, camapckur (15—20) — smonapur (n-1—200 u Goaee) —
Hepur (150—200) — anmas (mecATKH — NepBble COTHH KHJOMET-
POB) — HJILMEHHT (aKLeCCOPHHH), UMPKOH, MOHALHUT, PYyTHJI (COT-
Hu Kuaomerpos). Kpome toro, mpusoautcs [14] HeckoabKo HHO¥
psiA pocchilleo6pasylolliX MHHEpaJoB 10 BO3PAacTaHHIO HX MHTpa-
IIHOHHOK cnocobHocTH (B CKOOKax yKasan HOMep MHHepaJa Mo 3a-
HHMaeMOMY HM MeCTY B NpeAblayIleM psify): raTuerToJHT—MHKPO-
JUT—KHHOBapb—InHpoXxJ0p (1) — ranraant (4) — Boabdpamur
(2) — mweeauT — MHPTOAHT (MaJakKoH) — KOAyMOuT (3) — moau-
Kpa3 — Kaccuteput (5) — uabMeHur (8) — camapckur (8) — dep-
rycouut (8) — sonapur (9) — 3skcenur (8) — 3omoto (7) — naa-
Tiina (6).

C yuerom wusJoxKeHHOro Beime H noaxoma A. A. Kyxapenxo,
MOXKHO NpPeANOXKHTL CAEAYIONLYI0 3MIHPHYecKylo dopmyay (coot-
BETCTBYIOLILYIO H NPHPOJHBIM HAGJIIOAEHHAM, H TEOPETHUECKHM TNpes-
CTaBJICHHAM B JaHHOH 00/1aCTH) AJsl BBIYHCJEHHS NPHOJIHIKEHHOTO
Ko duuHenTa MHrpaunonnof cnocobHoctH (Kimp) TM (B ycaos-
HLIX €JIHHHIAX ):

K ymp = 10381 (wphiep 3, (1)

rae Sciw) — NPUOIHKEHHBIH HHAEKC XHMHYeCKo# yerpiiunBoctn TM
NpH Ipoleccax TNOBepXHOCTHOro BhiBeTpHBaHHA, no A. Kaiie n
K. Tpukapy [23]; hc, — cpeansisi TBepAOCTb MHHepPaJoB, onpeje-
JIEHHAasi METOJOM MHKPOBAABJHBaHHA (MHKPOTBEpPJOCTh), Krc/mMm?
(VHN y sapy6exHBIX aBTOPOB); 8§ — CpPelHsis IJIOTHOCTb MHHepa-
JIOB, rjeM®,

Ymuoxkenne Ha 10~° nemaer 3nauvenns Ki,, Gosee ymoGHBIMH
JJIS1 TIOCJIEIVIONLEro ONepHPOBAHHS HMH.

Buiunciienusi, npoBeieHHbIE IO AaHHOH (OpMYJIe, TO3BOJIM/IH T10-
JYYHTb Cleayiolllie 3HaueHUs KoaddHlHeHTa MHIPALHOHHOR CIo-
cobuocTH (Kimp) TM (Taba. 53).

Conocrasnenue psaa oTHocHTeabHOi# MOC TeppHreHHBIX MHHe-
paJioB, NOCTPOEHHOTO TO BHIYHCJAEHHBIM 3HAYeHHAM Kinp, ¢ pALOM
oTHocHTeabHO#H MC Munepanos, kotopwii, no A. A. Kyxapenko, Ha-
Meyaercs A0CTATOYHO OTHETJIHBO Mo HAGJIOLEHHSAM Hail MHHEpaJb-
HEIM COCTaBOM POCCHIIeH H 06J0MOYHBIX OCAAKOB PasJHUHBIX reHe-
THYECKHX THIOB, NOKa3bIBaeT BecbMa BLICOKYIO CTemneHb CXO/ACTBA
STHX PSAOB 145 GOJBIIHHCTBA MHHepaaoB (Tabia. 54). 3To nokaswl-
BAeT, 4TO NpeAJioMeHHas sMnupuueckas dopmyna (1) apasercs B
6ONLUIHHCTRBE CAYYaeB BMOJHE YIOBIETBOPHTENbHON NI onpejedne-
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TaGaunma 53

3navenns KoapduuMeHTa murpaunoHHoi cnocobuoctH (Kimp)
TepPHIeHHBIX MHHEPAJOB M MCXOJHBIE JAaHHBE A/ HX BBIYHCJACHHA

i
b
[
k
K

Xumuueckas
MuKpoTaep- YCT ORYHBOCTD
h i T Cen (w) [MaoTHoCTD
g E:ocC'. ':'.:;;:5)3- nuy%f-i(e:ﬁl (3, ricad) Kimp
xesoii [5) B&*{a]-. cp:ox;&{
HeHHAMH
Llupxon hy=104T; 710 4,7 Ki=1582;
hi= 1276 Ko,=192,8;
K.p=1750
Typmaauu 1133 630 3,0 2379
JIEMOHHT 803 600 42 1147
Tlnatuna 130 600 19,0 4,1
Anmas o 10 060 550 3,5 Jo 1580,9
3oa0T0 54 550 18,2 1,6
Xpomur 1375 550 * 5,1 148,3
Ksapn 1135 530 2,65 227,0
Kopyna 2108 500 4,0 263,5
Myaccanur 2606 500 * 3,2 4072
Tonas 1 454 420 3,6 169,6
Monanur 467 20 5,3 37,0
Kaccurepur 1106 400 7,0 63,2
Kcenotum 487 400 45 43,3
Koaymbur 338 400 * 8.5 25,0
Boasdpamur 455 360 7.4 22,1
Bapur 217 360 44 17,8
‘OpTokaa3 794 350 2,55 109,0
I'panar 1 250 310 4.3 90,1
‘Daoopur 194 280 3.2 17,0
Turauut 679 280 35 54,3
Kuanur hy=420; 270 3.7 K,=30,6;
he=1 313 K:=95,8;
K.;,=632
Maruerur 610 270 b2 3.7
Anatur 532 220 32 36,6
Tematnt 1 009 200 5.3 38,1
lleeaut 402 200 * 6,1 13,2
Habmennr 640 150 48 20,0
ITupur 1 295 10 5,0 2,6
Tanenur 87 10* 7,6 0,1
3rupus 803 10* 35 2,3

* JlonoaHnedHs aBTOpAa.

HHS OTHOCHTe/bHOH BesHuHHp MC pasinyHblX MHHEpaJdoB, a B Ka-
KOH-TO Mepe, BOSMOXKHO, H i npHOJHKEHHOH ouleHKH abcosioT-
Holi Bennuuubl ux MC.

Hau6onee 3HauuTeJ bHBIE pa3JHuUHA MexXAy 3THMH pajlaMHu CoO-
CTOSIT B MOJIOXKEHHH B HHX 30J10Ta, MJIATHHBI, @ TaKie HJbMEeHHTA.
Ipupoansie HabuiodeHus, O4HAKO, HE TOATBEPAKAAOT Npeicrasie-
HHIT 0 Beicokoli MC 3oJ0Ta (ecan He YYHTHIBATL €ro TPaHCIOPTH-
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TaGanua 54

Illkana OTHOCHTENLHOH MHMIPAUHOHHONH CNOCOGHOCTH TEPPHTEHHBLIX MHUHEPANOB

Paa othocu-

n TeabHOM
pereanl Xapak'replme MIHEPAaabl MUT[)SHHOHHO“
Ohtoraa Fpynna IHauennl (i1 Brncaennbie aHauenus CrocoBHOCTI
Klmp K1 m_ﬂ) MHHEPAI0S,
no A. A, Ky-
xapenko
Kunoraps (0,1) Kunosapn
Becbma 1 10 Tanennt (0,1) Apcenonu-
HHU3Kaf pur
3oaoro (I1,7) Boabpa-
MUT
Arupun (2,3)
[Mupur (2,6) [Tupur
Inatuna (4,1)
eennr (13,2) [eennt
Oausnn
ABrur
Iunepcren
Ddmoapur (17,0) Bapur
Huskas It 10—30 I'poceyasp-
aHApaLuT
Bapur (17,8) Ddaooput
Habmenut (20,0) Porosas
ofmanka
Boasgpamnr (22,1) Juoncun
Koaymour (25,0) Koaym6ur
AKTHHOMUT
Aot
Marwerur (31,7) MarneTnT
Anatut (36,6) Anatur
Cpennss 111 30—60 Monanut (37,0) Turanur
I'emarur (38,1) AnbMaHInu
Kcenotam (43,3) Craspoant
Anara3s
Turanur (54,3) Monaunt
Kunanur (63,2) Kunaunur
Kaceurepur (63,2) Kacentepur
Brcogas v 60—120 Anemangnn (90,1) AHJanysur
Oprokaas (109,0) 304070
Jlumonut (114,7) Jlumount
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ITpononxenne TaGa 54

Psan omo;u-
Mpeaean Xapakrepune b
St Fpynna | swuewnn (n BuiNCACHIMe swaqemny | “IrBAIUOHHOA
Kimp Kimp) MIHEDAIOB,
no A. A, Ky-
XapeHko
Xpomur (148,3) Xpomuimi-
HeJH /B
Habmennr
lematur
Jleiikokcen
Becbma v >120 OcMuCTHI
BLICOKaA HPHHIT
Tonas (169,6) Tonas
Pytua
Lupkon (175,5) Typmanun
Ksaou (227,0) [Maatuna
Typmaauu (237,9) Ilupkon
Kopyun (263,5) Kopyua
Myaccauut (407,2)
Anmaz (no 1580,9) Anmvas

POBKY B CpPOCTKaX C KBapueMm H ApPYrHMH MHHepaJaMH) H BecbMa
BHICOKOH, e/iBa JIH He caMoO# BHICOKOH, H3 Bcex MuHepaJaoB MC naa-
THHH. Psjg otHocHTeabHoit MC MuHepasoB, MOCTPOEHHBI MO BbI-
YHCJIeHHHM Aas Kaxpgoro TM 3uauenusMm Kinp, ropasfo 6iamxe
COOTBETCTBYET NMPHPOAHLIM JaHHBIM.

[1pn onpenenenHy MurpaunonHoi cnocobuoctn TM, Kak m3BecT-
HO, HE YYHTHIBAIOTCSA HH reoJorHYecKoe BpeMs (IIPOAOKHTeNbHOCTD
MHIpalnH ), HH YHCJO LHKJOB IepeMblBa H IEPEOTJOKEeHHs 06.10-
MouyHOro Mmartepnasaa. O6a 3TH NokasaTess NPUHHAMAIOTCS NPAaKTH-
YeCKH HeOTpaHHYEHHBIMH, B oOllem cayyae Bcerja A0CTATOUHBIMH
a5 JocTHKeHHs Kaxapim TM (mo kpafiHeli Mepe, 4acTbio ero 3e-
peH, NPHCYTCTBOBABLIHX B MOPOJax HCTOYHHKA CHOCA) MAKCHMAab-
HOro yjaJieHHsI OT KOPEHHOT0 MCTOUHHKA, CTOJb O00Jblloro, Ha-
CKOJIBKO MO3BOJISIIOT 3T0 (PH3HKO-MeXxaHHuecKasl, XHMHYeCKast H THA-
poaspojHHAMHYECKasli yCTOHUHBOCTL MHHEpPAJOB, T. €. HX COMNpO-
THBJISIEMOCTh Pa3jIHYHBLIM BO3/EHCTBHAM, HANpPaBJeHHHIM Ha mepe-
MellleHHe H pas3pyllienue MHHepaaoB. C y4yeToM 3TOrO H H3BECTHHIX
NPHPOJAHBIX MEXaHH3MOB, M YCJOBHH TPAHCMNOPTHPOBKH (Xapakrep
KOTOpPBIX TaKKe HMKakK He orpaHHuuBaercss npu onpenenesun MC
MHHEPANOB), MOMKHO OTMETHTb, YTO H3 TpPeX OTMEUEHHHIX CeJHMEeH-
Torennueckux csoficts TM HanGonbuiee BAHsSHHe Ha BeJHuHHYy MC
MHHEPA/0B B OOJBIIHHCTBE CJyYaeB OKasblBaeT HX (H3HKO-Mexa-
HHYeCKasi 0 XHMHYECKasi YCTOHYHBOCTb, a THAPoa’pojHHAMHuecKas
ycroiiunBocTh Ha MuHepaabl ¢ 1-ii no 10-0 noarpynmy (cM.
Taba. 52) namuoro wmenbwe Bo3zeiictsyer na ux MC. Tax, MC
TeppHUreHHeIx MHHepaJsoB 8-#, 9-# u 10-f mOATpynn reipoaspoaHHa-
MHYECKOH yCTORYHBOCTH (LHPKOH, PYTHJ, MOHALHT H JAp.) ABAAETCHA
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HCK/IIOUHTE/IbHO BBICOKOH, HHOIA — NPaKTHYECKH HEOrpaHHYeHHOH,
€CJIH TOJIbKO (pH3HKO-MeXalHyecKas H CCOOEHHO XHMHUECKAS YCTOMH-
YHBOCTb MHHEPAJIOB JA0CTATOUHO BBICOKH.

YuuTBIBasi CKa3aHHOE, MOXKHO NPEAJOXKUTh HHYIO IMIHPHYECKYIO
dopmyay ans onpedeseHus BeanuuHsl koadouunenta MC (Kiymp)
T™:

Kamp = 10-% S5 (o1 . (2)

IMocTpoeHublii MO BLIYHCACHHHIM 3HadeHHSAM Koipp Pl OTHOCH-
TeAbHOH MHUTpalHoHHOH cnocobuoct TM (raba. 55) Jauitin B of-
JeNBHBIX JAeTajsix OTJHYaeTcsa OT pHAAa, MNOCTPOEHHOro Mno Kimp
(cm. Taba. 54) u Takke (rJaBHBHIM 00pa3oM, 3a HCK/JIKOUYEHHEM JAaH-
HBIX 110 NJaTHHE, 30JI0TYy H HJIbMEHHTY ) AOCTATOYHO OJIH30K K pfAy
otHocHTeabHoi MC muHepados, no A. A. Kyxapenko (cM. ta6a. 55).

€ Y4€TOM CYLIECTBEHHO BO3pacTalLero BJAHAHHA Ha MC MHHE-
PAaJOB BeJHYHHE NJOTHOCTH HauGojee TSMKEJIbIX MHHepPaJaoB (oco-
6enHo npu 6=7 r/cm®) ans muuepasoB npu 8§<<7 MC npeanouru-
TeJbHee OnpeledaTh no Gopmysae (2) HAH B yAOBJIETBOPHTE/LHOK
crenend mo Gopmyae (1) u (2), a gas TM ¢ §=7 Gosee yao6uo
noJab3oBaTbes Gopmydoit (1).

s yenoBuit cinaboro NposiBAEHHs MPOLECCOB XHMHUYECKOrD BHI-
BeTpHBaHHA HaHGoJee TOYHOMY OMNpeAedeHHI0 OTHOCHTEJbHOH Be-
anupHbl MC MuHepa/ioB, BO3MOXHO, COOTBETCTBYIOT (hOpMyanl *¥:
Kgmp=10_3'81/2ch(w)hcp/6 HJIH K4mp =10A3'S[/2ch(w)hcp/6”2.

A ans yenoBui KpaiiHe caaboro nposIBAEHHs NPOLECCOB XHMH-
4ecKOro BBIBeTPHBAHHA M TeM GoJjiee MPAKTHYUECKH MOJHOIO ero or-
CYTCTBHS B NAHHBIX LeEJSX, BO3MOXHO, BIOJIHE YAOBJETBOPHTE/b-
HBIM sBJsieTcs KoIQPHUHENT Ksmp=he /8 (aan ero mMoanduramus
K'smp=H[6) nau xe 6au3KHi K Hemy KO3QOuUHEHT Komp=/l.,/6'/?
(uau ero Mogupuraumus K's,,=H/8'/?).

Oé6parnas koapduuuenty K'sm, Beanunna 8/H («xkosdduunent
nce@HYHOCTH» ), KaK H OTHOLIeHHe. §/A., MO (PH3IUYECKOMY H reoJo-
THUECKOMY CMBICJy MOKET XapaKTepH30BaTb Henepemeuiaemocts
(cTeneHb HenepeMellaeMOCTH ) MHHEPAJOB.

B Hensx KoJHYeCTBEHHOro BLIpaeHHs BeJHYHHBI MHTPALHOH-
HOft crnocoBHOCTH M APYrHX CeIHMEHTO- M JHTOreHHYeCKHX CBOHCTB
TM MmoxHO ncnosb30BaTh TakyKe NOAXOA, NPHHUHMINAJILHO aHAJOo-
ruunblii noaxony B. H. llIBanoBa, KoTophift BHpa)Kaa XHMHYECKYIO
H GH3HKo-MexaHHuecKylo (abpasuBHyl0) yeroiunBocTh TM B ye-
JIOBHBIX €JHHHIAX, YHCJ/I€HHBbIe 3HA4YeHHH KOTOPLIX MPHHHMAaJHCb
COOTBETCTBYIOLIIHMH HOMepY (MecTy) KaKAOFo MHHepaJa B psiaax
Bo3pacTalollleli XHMHUECKOH H (H3HKO-MeXaHHYecKoH YCTOHYHBO-
cti MuHepanos, no A. A. Kyxapeuko. A. B. Epemnu aunanoruuno
onpejeJsasl BeJHYHHBI TaK Ha3blBaeMuX «OpoHOB» («Dasyios psja
OTHOCHTEJIbHOH HeyCTOHYHBOCTH MHHEPaJOB» ).

Ecin HoMepaM BHeICHHBLIX BbIUe 13 MOATpynnm XHMHYECKOi
ycrofiunBoctH TM (cM. ta6a, 36 u 37), 14 noarpynn dusuko-Me-

* Cum. dopmyay (1).
** Toscuenue cM. B opmyJie (1).
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no Beanunne Ko,

Ta6auwa 55

Illkasa oTHOCHTEBHON MHTPAUHOHHOA CNOCOGHOCTH TEPPHreHHBIX MHHEpPAIoB

Doy TMpexean Xapakrepunle MuHepan PSI OTHOCHTEABHOA
Ouenka %—‘a“' 3HAYEHII (1 UX BHYUCAEHRLIE 3HAYENIA MC munepaios,
K?mp 2mp) no A. A. Kyxapenko
Kunosape (0,3) Kunosaps
Tanennt (0,3) Apceronupur
Becsma I <30 Srupun (4,3) Boabgpamut
HH3Kas [Tuput (5,8) [Tupur
3oaoto (7.0)
IMaatuna (7.9)
dmooput (30,4)
[eenur (32,6) Illeeant
OumBuH
Huskasn II 30—60 ABruT
I'unepcren
Bapur (37,2) Bapur
I'poceyasp-annpa-
JAHT
dawoput
Hnbmennt (43,8) Poroeas o6manka
Juoncun
Koaymo6ut (54,8) KonymGut
AKTHHOJHT
Boawdpamar (60,2) Anuaot
E Anatur (65,4) Marnerut
- Cpeanas 1 60—120 | Maruerut (72,2) AnaTut
: Mouanur (85,2)
TFemarur (87,7)
Kecenotnm (93.9)
Turauut (101,6) Turanur
AnbManaun
CTaBpoJuT
Anaras
~ | Monauur
Buicoxan Iv 120—240 | Kunamut (122.2) Kuanur
Kaccurepur (167,2) Kaccureput
Oprokaas (174,0) AnpaaysnaT
Aabmauann (186,9) 3oa0T0
Jlumonnt (235,1) JIUMOHHT
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I[Tpopnoaxenune Taba 55

Cpyi- l'lpe.ae:ug Xapakrepunie MHHEpPaAnl Psa OTHOCHT@ALHOM
Ouenxa Ta JHI‘}‘JEIIIIII (l] ux Bhl‘l“f‘:ﬁcl!ﬂb“! JHavYCcHuA MC MUHEPAIOB, MO
2mp 2mp) A. A. Kyxapenxo
XpoMuImuHe H B
Habmenut
Fematur
Jlelikokeen
OcMucThil HPHAHI
Becsma Vv =240 Tonas (321,8) Tonas
BLICOKas Xpomumunenuau (346,1)
. Keapn (369,5) Pytua
Unpron (380,4) Typmanun
[Tnatnna
Typmaann (412,6) Llupkon
Kopyun (527,0) Kopyun
Myaccanur (728,4)
Anmas (no 2957,5) Anmas

XaHuueckoi ycroitumBoctd (cM. rtaba. 44) u 11 noarpynm reapo-
aspoAHHaMHyecKoii ycroiiunBoerd (cm. Tada. 52) npuaaTh 3Haye-
Hie 624408 YCTOHYNBOCTH MHHepaJioB (COKpallleHHO «6yM», yCJOB-
Hoe obosHaueHue B), TO, ¢ YUCTOM H3J0MKEHHOTO BBIIE, MOKHO
NPEeAJIOXKHTh CJaedyioimyio GopMy/ay A BbIUHCAEHHA OPHEHTHPO-
BOUHO# BeJHUHHBI 6aJ/I0B MHrpauHoHHO# crnocobHoctn TM:

By= B Byl B, (3)

rie Bmp — 6ayy MHTpaunoHHoi cnocobuoctn TM, By — 6ada xu-
muyeckoil ycrofiunBoctH TM, By, — 6ann GH3HKO-MeXaHHYECKO#H
yeroitunBoetw TM, Bjy— 6aan ruapoaspo/HHAMHYECKOH YCTOHYM-
BoctH TM. Ilpu sToM, yuursiBas, uro muaorue TM MoryT npunajgme-
XKaTh He OLHOH MOATpyMNe H Aaxe He OAHOH rpynne ycTOHUHBOCTH
(HanpuMep, XHMHYECKOH), a MOTYT OTHOCHTbCS K pPsAy MNOArpyni,
B KadecrBe Gajsa onpejeneHHOro THNA YCTOHYMBOCTH (XHMHUYECKOTI,
(hH3HKO-MeXaHUUECKOH HJAH THAPOAIPOLHHAMHUYECKOH ) OLHOrD MH-
HepaJa NpPH BBIYHCJAEHHH BeJHYHHBl B, Npexae Bcero HeoOXOAH-
MO paccMaTpuBaTh OAHO 3HauyeHHe (HauboJsiee THIHYHOE, cpeHee ).
HanpuMep, B COOTBETCTBHH C NMPHBEAEHHBIMH BBIIIE JaHHBIMH, 6aJLI
XHMHUYECKOH VCTOiuMBOCTH KBapua B.x(Q)=12, 6ann dusnko-me-
xanuyeckol yctoiunBoctH Byr(Q) =9, a 6ana ero ruapoaspojuna-
MHYecKO# ycToiunBOCTH Bra(Q)=1. CooTBeTCTBEHHO Onpepe/IeHHbII
no gopmyae (3) 6aja MHCPalHOHHOH CNOCOOHOCTH 3TOro MHHepa-
na Bmp(Q)=108,0. BnpoueM, yuer BO3MOMHBIX KpailHHX 3HAYCHHH
HaJIJIOB YCTOHUHBOCTH MHHEPAJIOB TaK¥Ke CylllecTBeHd NpH Xapakre-
puctike TM H mpH BBIUHC/AEHHH BeJHYHHB GaJ/IJIOB HX MHTPaLHOH-
HO# cnocoBHOCTH.

B cooTBeTrcTBHH ¢ H3JI0XKEHHBIM ([pH aHa/H3e BHIPaXKeHHH A
onpeaesenns KoapduuuenToB MHrpauHoHHoii cnocobroctn TM),
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s Tpynnel Haubogee TAKeabIX («cBepxTsieanix» ) TM ¢ Boicuinm
6aJioM THAPOA3IpOAHHAMHYECKOH ycrofuuBoct Bue=11 6ann MC
MOKET ONPeAeasTbCs M0 HECKOJAbKO HHOI hopmyJie

Brlinft
Bpa

T

Bl.mp o ~ Bthp.’;' 107", (4)

Has yejaoBuHil caaboro NPOsIBACHHSA NPOLECCOB XHMHYECKOTO BLI-
BETPHBAHHA H TeM 0oJee NPaKTHYCCKH [OJHOTO €ro OTCYTCTBHA
omnpejenerne 6aanos MC MHHepa/oB MOXKeT IPOBOAMTHCS 110 HHBIM
1IKaJgaM, B OCHOBE KOTODHIX JIEXKAT BBLIUHCJCHHbIE 3HAYEHHS BEJH-
_UHH COOTBETCTBEHHO: Bomp=B"2c4Bon/B"?*1a 1 Bamp=Bpn/B"*pa,
a nns Haubosee taxmenwx TM (¢ 6=7), coorBercTBeHHO Bypp=
=BonBY2:4. 10! 4 Bsmp=Bpn-10-1.

B kauectBe ocHoBHOro nokasartenass MC TeppHreHHBIX MiHepa-
JIOB HHMKe paccMmartpuBaercs KoapguuueHt Kimp, onpenenseMblii 1o
dopmyae (1). CooTBeTCTBEHHO TaKMe OCHOBHOH paccMaTpHBaeTcs
mikajia oTHocutenbHoil MC TeppureHHHX MHHEpPaJoB, MOCTPOEHHAN
Ha 3HAYCHHAX JaHHOro nokasatens (cMm. Ta6a. 54). Ipyrue Bse-
JAeHHBIe Bhile nokasatean MC paccMaTpHBAlOTCs Kak JOMOJHHTE b=
Hble. BaxueimnM u3 Hux siBasiercs 6aJjil MHIPalMOHHONH C€nocol-
HoctH (Buwp) TM, onpegeasiemerii no dopmyse (3). Ha ocuose yue-
T4 3HAYEHHH JaHHOro INOKaszaTtens Moxer OblThb NMpeAJONKeHa cie-
Aylouias JonoJHuTeIbHas WKada orHocHTe bHol MC TeppHreHHBIX
muHepanos (taba. 56). Caeayer nmpH3Hath, 0HAKO, YTO COOTBET-
cTBHe Mexay rpynnaMu TM, BhlaeJeHHBIMH Ha OCHOBE Pa3JIHMHBIX
- nokasateseii MC, He siBasietcsl moJiHbIM, aGcoqOTHBIM. TeM He Me-
 Hee BBLICOKAs CTeleHb COOTBETCTBHS MEMAY MOC/EeA0BATEILHOCTSAMH
~ (psnamu) orHocurenpHOit MC MHHEpPaJ/oOB, NOCTPOCHHBIMH MO BBe-
JIEHHBIM [TOKA3aTeNAM, H HabJ0J1aeMBIMH B NIPHPOLE COOTHOLIEHH-
- M Beauud MC pasJHyHBIX MHHEPaJOB YKa3blBaeT Ha A0OCTATOY-
 HYI0 YAOBJETBOPHTEJAbHOCTE H 3(M(EKTHBHOCTH NPELIOKEHHLIX [O-
. kaszareseit MC.

Hcekmountenbuo Goabllioe 3HaUeHHe HMEIOT olleHKa abcoaoTHoi
. BeauuyuHsl MC TeppHreHHBIX MHHEpaJoB (B KHJOMeTpax) H Io-
 CTPOCHHE COOTBETCTBYIOLIEl WKaJbl, B kauecrBe Takol WIKaJbl
 MOXKHO NPeAJIONKHTBL caeayiollyw (taéa. 57). Murpaunonnas cno-
cobnocts TM ouennBaercst AJs1 yCJOBHH TPaHCIOPTHPOBKH MIHe-
. Ppanos B cBoboaHOM cocTosiHHH. Heo6XoAuMO OTMETHTb, HTO MOJY-
- YeHHe TO4YHOH 0606LIEHHOH KOJIHYeCTBeHHOH OLECHKH MaKCHMaJbHO
 BO3MOXHOIT lasibHOCTH MHTpaunin TM or HX KOPEHHBIX HCTOUHHKOB
- OcaoxHsercs TeM, uto TM npH npomeccax BBIBETPHBAHHSA HCXOJ-
HBIX (MaTepHHCKHX) MOPOA H NMPH TPaHCMOPTHPOBKe He cpaay IoJ-
- HOCTLIO BHICBOOOXKJAIOTCA OT CBOHX NMdpareHeTHYeCKHX CIYTHHKOB,
@ HepelKo AJHTeJNbHOe BpeMs H 3HAUHTE/NbHOE PACCTOSAHHE MHIPH-
- PYIOT B cocraBe 0GJIOMKOB HCXOAHBLIX TOPOJ HJH B BHAE CPOCTKOB
€ Apyrumu MHHepanamu. EcrecTBeHHO, 4TO Takue TepPpPHreHHbIe KOM-
TOHeHTHl (00JIOMKH MOPOJ, CPOCTKH) 06s1aAaloT cBOHCTBAMH (B ya-
OCTH, MUIPALlHOHHON cnocoBHOCTLIO), B TOll WJIH HHOH Mepe orT-
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TaGauuna 56

JonoaHuTeibHARA IKANA OTHOCHTEJNLHOIT MHTPAMOHHON CNOCOGHOCTH
TepPHreHHbIX MiHEpanoB (no Beanunse B, ;)

Mpeaeaw
. anavenn
Ouenka I'pynna B
mp

Muepaan (n UX BLYHCACHHBIE 3HAYEHIN
)

BecbMma I <b Moan6aenut  (0,7—1,3),  BHCMYyTHH
HH3Kasn (1,2), xaapkonupur (1,8), xKuHOBapb
(18) o6acruesur (1,6—2,0), muxpoaur
(1,8—24), ranenur (1,8—2,7), napmu-
3ut (2,1), nupoxaop (2,5)

Huskan 11 5—10 Mupur (5,7), weeaur (5,4—7,2), ru-
nepcren (7), cepryconut (max 7.2),
xpomauoncua (7—8), oausun (7,1—8),
suctaTut (8,1), aktHHOMIMT (8,1)

Cpennsis 111 10—20 3skcennt (7—I11), asrut (10,5), anon-
cup (12), nepomckur (11,3—15,9), po-
rosas ofmanka (12,1), snuzor (16—
20)

Bricokan IV 20—35. IMupon (okoao 20) (18,4—22,0), aab-
manaun (22,3—23,8), 6appeneur (30)

Becbma Vv >35 Craspoaut (36,7), pyrua (36,8—41.3),
BLICOKa# wnpkon (39), xpomut (40), xopyua
(50,9), cuaaumannT (52), WNHHeNW
(53,6), Typmanum (83), MyaccaHuT
(90,2), kBapu (108)

JHYHBIMH OT CBOHCTB BXOJASIUIHX B HX COCTAB OTACAbLHBIX MHHEpa-
JIOB.

3pesocTh TEPPHreHHO-MHHEPANOTHYECKHX ACCOLHALH

Coznep:kaHue NMOHATHS 3PeJOCThL (3peocTh OTJIOKEHHH, 3pesocTh
obaoMoyHoro BemectBa (TM accoumanmii) u 7. 1m.), a Takxe psaaa
CBSI3AHHBIX ¢ HHM IOHATHH BCceM INpejcTaBJseTcs OueBHAHLIM, Be-
POSITHO, MOITOMY B JIHTEPAaType MOYTH He BCTPEUaloTcs HX ompene-
aennst. [To @. Ilerrunxony [10], 3penocTs KJaCTHUECKHX OCAKOB
onpenenseTcss CTENEHbI0 WX NPHOIHMKEHHS K KOHEUYHOMY IDPOAYKTY
TeX Nopojo00pa3yIomuX NPOILECCOB, KOTOPHIM OHH IOJBEpraioTcsd.

IlenecooGpa3Ho BbIAeAATE Pa3JHYHBIE THOB 3PEJOCTH 06JOMOY-
Horo BelllectBa (puc. 8).

Heo6x0AHMO OTMETHTH, UTO Peyb HAET HMEHHO O 3PeJOoCTH, a
He 00 OJHOPOAHOCTH MHHEpaJbHOrO cocTraBa 06J0MOYHOrO Belle-
CTBA B XHMHUECKOM, THAPAB/JIHUECKOM HJIH MHOM oTHoueHuH. Coort-
BETCTBEHHO, HampHMep, THAPOa3’POJHHAMHUECKH HamnbGojee 3pesbM
NOJIKHO CUHTAThC 00JIOMOYHOE BENIeCTBO HE OJHOPOJAHOE MO THJ-
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1 Ta6auma 57
- Illkana mMurpauHoHHoN cHNOcOGHOCTH TEPPUreHHBLIX MHHCPaacs
. Makcumalibroe
yilaaeHite
] Ouenka I'pynna M::::s::é:,r Munepain
r MCTOUHMKA,
KM
o
'
3 Becbma 1 <b Bucmytnn, GacTHe3uT, NapPU3NT, 3SIUH-
| Huskas HHT-TIPHOPHT, TaTYeTTOJNHT, KHHOBApb
E (=<2) * MHKPOJIHT, NHPOXJOP, BOJb-
¢dpamut, KoaymObuT (=<<2,5), TaHTAJHT
(10 5) **
.~ Huakasn 11 5—20 Kaccutepur (3—6)***, nuatuna (4—
k 8)****, 3onoto (8—I10)****  camap-
; CKHT, (epryconut, sskcenut (a0 20)
. Cpeansns 11 20—100 Kaccurepur, nupon, gonaput (?)
Bricokas 1AY 100—300 . | Hedpur (150—200), aonapur (200—
950)
- Becbma \'4 =300 CTaBposuT, PyTHJA, IHPKOH, XPOMMT,
BHICOKaH KOPYHJ, CH/VIHMAHHT, TYPMaJni, KBapi

* JaabHOCTL TPAaHCOOPTHPOBKH [l14].

** HMeloTcs JaHHble, CBHIETEJbCTBYIOUHe OO0 HHLIX BeNHYHHAX BO3MOMKHOIO MAaKCH-
MaJbHOrO yAaJeHHS KOJAYMOHTA H TaHTAJHTA OT KOPeHHBIX HCTOYHHKOB, 00 HHbIX, JAHaMer-
PANLHO NPOTHBONOMOMXKHLIX COOTHOMIEHHAX MC 3THX MHHepaaoB. 3TO OTHOCHTCA K MHKPOJi-
Ty H nupoxjopy |[l4], a Takke paAy APYTHX MHHepajos.

**% OTH 3HAYEHHA 3aHHIKEHDLI.
**** Bes yweTra KOCOBBIX pocchimeil.

| PaBJHYECKON KPYMHOCTH CJAraiouiux ero sepeH (MpHHaLJIeMallnx
. OJIHOMY Y3KOMY THIpaBJHYeCKOMY KJaccy), HO B HaubGoJblleil CTe-
© NeHH OTMHITOe OT 3epeH TM, o61agalomIHX OTHOCHTEJIbHO HH3KOMH
~ THAPOA3pPOJAHHAMHYECKOH yCTOHUHBOCTHIO.

.~ Ilepsbii nokasareas eudpoaspodunamuyeckot aperocti (Mua)
- o6ueit TMA Tex uau HHBIX OTJIOXKeHHH, BKjoualomeir TM u aer-
. KOii, u TsxKeqo# (paxuuii, —cymmapHoe (mo Macce) MpPOIEHTHOE
- coaepxanne B oraoxenusx TM taxenoin ¢pakuun. [Toguepkuem:
- HMEHHO TeppuzeHHblx MHHEpaioB (a ne TsXKeNOH (pakiuun BooG-
. Iue), MocKoJbKYy B COCTaBe THKEJOH pakuuu yacrto B 3HAYHTE/b-
~ HOM KOJHYeCTBe NMPHCYTCTBYIOT H ayTHreHHEle MHHepaJhl, CyLIecT-
. BeHHO VBe/JHYHBAIONIHE TNPOUEHTHOE COAepIKaHHe THAKea0H ¢pak-
1IHH.

B kauectse sropozo (8sicuiezo) nokasareas 2udpoaspoduHamiL-
‘weckorl apeaoctu (M’yq) obmelt TMA oryioxkeHHHE M NOKasaTeis
HiapoaspoauHaMuueckoit spensoctu TMA rsikenoft dparkuun orio-
€HHII MOXHO TPHHSITL CYMMapHOe NpPOLleHTHOe cofepikaHHe B TH-
JKeJoil (paKUHH TePPUTCHHBIX MHHEpaJ/oB, ob/afaolHX BEICOKOH H
BechMa BHICOKOH  THAPOA’pPOAHHAMHYECKOH  YCTOHYHBOCTHIO
- (ra6a. 52), rakux, Kak LMPKOH, PYTHJ, MOHALUT, XPOMHT, Marue-
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3PENOCTb OB/IOMOMHONO BEWLECTBA |

2 2]

XMUMUYECKARA MHHEPANOT UYECK AR CTPYKTYPHAA

(3penoCTh rPaHyNAPHOO

(3PEAOCTb  XMMMNECKOTO | |(3PERDCTs MMHEPANLHOMD COCTaBa) | | cocrasa U MOPCPOMETPHM

cocrasa) 3epeH)
XUMUHECKAA CPN3KKO - WA POAIPOIMHAMUAYECKAS
[ XUMUKO-MHMHE PANOTMHECKARA) MEXAHUHECK AA
(N0 XMMHHECKOR YCTOR4MBOCTH (N0 CPUINKO-MEXEHN - (N0 THAPOE3POAUHA-

TEpPUreHHsIX MUHEpanos) HECKOW YCTON4MBOCTH MU4ECKON YCTORYMBOCTH

TEPPUrEHHbIX MUHEDAN0B)| |TEPPHIEeHHBIX MAHEDANOB)

Puc. 8. Knaccudurkauns THIOB 3pejocTH 06JOMOYHOrO BelleCTBA

THT, HJIbMEHHT, KaccHTepur, Koaymbur u ap. ([lo apyromy Bapu-
aHTY METOAHKH IpPOBeJeHHs] KOJHYECTBEHHOI'0 MHHEepaJorHyeckoro
aHaJH3a TePPHreHHBIX KOMIOHEHTOB H OnpejleJleHHs BeJHYHHbl JaH-
HOro W JApyrux nokasareseii speaoctn TMA npu nojacuere yuHThI-
BAlTCS TOJILKO Npo3pauHble Hecaoaucteie TM.)

HcenenoBanne pasHoo6pas3HblX OTJIOMKEHHH, Npexie BCEero Co-
BPeMEHHDLIX OCaJKOB pasJ/IHYHOro reneslca, rnokKasbiBaer, uTto, HauH-
Has ¢ OTHOCHTeJNbHO HeGoablnx (06biuHO OKoso 1—3 %, mnHoraa
0,6—5,0 % ) 3Hauenusi Mug, Mexay BeauunHaMu Mpug u My cy-
uecTByeT npaMasi sasucumocTb. Comepikanue TsKeJOH (pakuuu
(Mrg), ukcHpyIOIl€e HayaJo CylUlecTBeHHOH Tpanchopmamnnu,
«cospeBanua» TMA Tsaxenoll (pakuun B THAPOA3POAHHAMHYE-
CKOM OTHOUIEHHH (Y4TO BBIpaXKaeTca TNpexKJae BCEro B I[IOBHI-
weHun BeanunHsl M’ng), onpepensieTcs HCXOAHBIM  COAepIKaHH-
eM H COCTaBOM TsXKe/JO0i (pPakUHH KOPeHHBIX TOPOA HCTOY-
HHKOB CHOCA, Pa3BHTHIX M0 HHM KOP BEIBETPHBAHHA H NPOMEXKYTOU-
HBIX (BTOpHYHBIX ) KoJsieKTopoB. [Ipu stoMm, uem GoJsiee 3penbiM siB-
JisieTcsi HCXOAHEI COCTAB MaTepuaJa, NOCTYNAIOLIero B 30HY ocal-
KOHAKoIJIeHHs1, TeM O0Jblune ycuausi TpebyloTes LJasi LaJbHeHlIero
noseienus 3penoctd TMA n TeM nosaHee HauHHAETCH OLLYTHMAS
nepecTpoiika ee coctaBa, HamnpaB/JeHHasi Ha AaJjbHellliee MOBBILIE-
HHe rujgpoaspopuHaMudeckoil spesoctn TMA Ttskenoit ¢pakuud,
4To0bl NPOHJJIOCTPHPOBATL 3TO TNOJOMKEHHe, BOCMOJIb3yeMcs BHOBb
daHueIMH JI3k. MapreHca no MHHepaJbHOMY COCTaBY COBPEMEHHLIX
npibpexxHo-MOPCKHX OTJ0XKeHH# BocroyHoro nobepexbs Puopuab
(cM. Taba. 2; puc. 9). B cooTBeTCTBHH ¢ YCTAHOBJEGHHBIM 3THM HC-
ciejgoBaTesnem cocraBom TMA Ttsaxenoft ¢pakuum, B Kayecrse Mo-
kasareass M'n; B 1aHHOM cJydyae €CTECTBEHHO pPacCMaTpPHBATh CyM-
MapHoe TPOLUEHTHOE CoAepiKaHHe HJILMEHHTA, IHPKOHA, pyTHJa H
monauuta (/4+Z-+R-+Mnz).
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B kauectBe mnokasare-

Jell  THApoaspoaHHAMHYE- a0l &
ckoii 3pesiocth TMA Mmoryr G
HCIOJIb30BaThess  (OTUacTH 8O

yIKe HCNOJb3YIOTCsA) H pas-

anunsie  TMK —ormome- 379 $

s mexay TM uam rpyn- rg'i_(g‘o_

nmamu TM ¢ pasuo# rHaApo- 5 o
aspoJAMHAMHYECKOl ycroii-  &50[

YHBOCTBIO, INpEXIe BCEro §40_

OTHOIIEHHE CYMMAapHOTONO o

macce, OOBEMHOT0O HJH I 30l e

3HAKOBOT'O conep:kauua X ) o
THAPOa3pOAHHAMHYECKH S201

nanbonee ycroityueix TM  © 10k bt

(c §>4,0), 1. e. BeIHYHHDI

M’44, K COOTBETCTBYIOLILE- obm doommBo &0oo 1 1

20 30 40 50 60 70 80 SOMM

MY CYMMapHOMY coaepxa-
y Cy P Y p Yucno sepeH B TAXENOR dhpakLml, %

HHIO THApPOAa’poAHHAMHYE-
CKH HaWMeHee YCTOWYMBBIX  PuC. 9. 3aBHCHMOCTE MEXKAY MOKasaTejsMu

TM Tskenofi ppakunn (c FHAPOaspOAHHAMHYECKON 3DEJOCTH COBpEeMeH-
HBIX MPHOGPEKHO-MOPCKHX OTJIOKEeHHit BOCTOU-

. 0=2,85--3,5). Ilocaeannit o noGepexnsi  PUIopHAE (BHUHCIEHO MO

H3 3THX KO3((MHUHEHTOB  aanHmM  MHHepAJOTHUECKHX aHaNH30B JLK.
AB/JSeTCS  OJHOBPEMEHHO Maprenca)

- ocHOBHBIM (060GLIEHHEIM)

daunansvuo-gunamuyeckuM TMK. [Mpunnunnanbuo GaH3KHEA Xapak-

~ 1ep umelor TMK, usBectnble moj HaspanuaMH Koadduuuenta rpa-
~ Burauun (K;) wan xosdpduumenra rPAaBHTAIHOHHOIO HAKOIIEHHS

- (KT'H). Ilpu srom, napsay ¢ aiauTuBHoii GOPMOi AaHHOTrO MOKa-
~ 3aTesis alHabHO-IHHAMHYECKHX YCJOBHH OCaAKOHAKOILIEHHS H
THAPOA3POAHHAMHUCCKON 3PeJIOCTH HAKOMHBUIMXCA B 3THX YeJo-

- BHAX TMA, MOXET HCNOJIL30BATHCH YBCJIHUHBAOULIAA KOHTPACTHOCTL

HOJYYaeMbIX Pe3yJabTaTOB MYJbLTHIJIMKATHBHAS (opMma, NpeacTas-

- aswouias coboil OTHOIICHHE NPOH3BEIEHHH COAepKAaHHH FHAPOA3PO-
. aunamuyeckH HauGosiee ycroitunBelXx TM K npousBeaeHHSIM cojep-
- JKaHHil rHAPOa3pOJHHAMHYECKH HauMeHee yeToiuuBeIX TM Taxenoi

¢pakuun. OyeBuzano, yto, Hapany c¢ agaguruBieima TMK, B Teppu-

. IeHHOil MHHepaJOTHH JOJIKHBI HAHTH TPHMEHeHHe W pasHoobpas-
- Hble MyabTHIviHKaTuBHbie TMK mo Tuny cooTBeTCTBYIOMHX KO3(-

(uIMeHTOB, IHPOKO HCMOJIb3yeMBIX B IOHCKOBOI FeOXHMHH.

Henocpeacrsenno comnocrasisite Mexay coOoii nmo Jai06oMy H3
OTMedeHHBIX H MHorux Apyrux TM nokasarteneit 3pesocTi MOXKHO

~ TOJLKO TaKHEe OTJIOMKEHHS, KoTopble copMHPOBAJMCH NPH PABHBIX
. yeaoBusAX (BKJAIOYAs YCJAOBHS JHA- M KaTareHmesa), Hpexie BCEro
~ 33 cyeT OAHHX U TexX JKe M0 COCTaBy HCTOYHHKOB CHOCA H TOJIBKO

B TOM cuayvae, ecaH HAEHTHYHBI METONHKH KOJHYECTBEHHOrO MHHe-
Pajiornyeckoro aHaJjmH3a TePPHreHHbIX KOMNOHEHTOB H ONpelejeHHs
- Beanuunn nokasatedaeii speqoctn TMA. Brnpouem, kak 6bJ0 1noKa-
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3aHo panee [1], BnosHe BoaMoxen noabop taknx TM nokasareseit
(npexkae Bcero TMK, wo ue toibko TMK), kotopule nossosnin
6bl B 3HAUHTEJBHOH Mepe HCKJIIOUHTH BJAHAHHE Ha HX BEJHUHHY
HEKOTODBIX pasynuiii B ycaoBHAX (OPMHPOBAHHS OTJIOKEHHH H
cienaji Obl BO3MOXKHBIM COMOCTaBJEHHE OTJONKEHUH ¢ Pa3/duHb-
MH (HJH HEyCTaHOBJIEHHBIMH ) YCJIOBHAMH (DOPMHPOBAHHA H [OCTCE-
JHMEHTALUHOHHOIO H3MEHEeHHS.

B measix KOJHYeCTBEHHOH OLEHKH Xxumudeckol (XUMHKO-MIHE-
PaJIoTHYECKO#H ) 3peaocTu 0GJOMOYHOIO BeULeCTBA, KaK yKa3bBaeT
P. K. Ceanu [12], MoxHO BBecTH NoKasateJb XHMHYECKOH 3peo-
cru (M), koropoiit 6yzer BapbHpoBaTh ot 0 B ocalke, He comep-
KalleM XHMEYECKH yeToHuuBbiXx 3epen, ao 100 B ocazke, rae sce
3epHa NpeAcTaBJeHbl XHMHYECKH YCTOHUHBBHIMH MHUHepaJaMu, T. e.
M:=100G;/(Gs+G.), rae M — nokasare/ib XHMHYECKOH 3PJIOCTH,
Gs; — o6beM XHMHYECKH YCTOHUHBBIX 3eped, G, — 00beM XuMHue-
CKH HEYCTOHUHBBIX 3epeH.

XHMHYECKYIO 3PesloCTh MHHEpaJbHOro cocTaBa 00JOMOUHOTO Be-
uiecTBa lenecoobpasHo paccMaTpHBaTh pasgenabhHo — aas TMA ger-
Kol 1 Ts2Ke0H QPaKIHH OTJIOMKECHHI.

B kauectBe nepsoco TM noxasareas xumuueckoti (Xumuxo-mu-
nepaaoeueckot) speaoctu TMA Ttsiwenol (pakuMH OTJOXKEHHH
(M:n(H) MOXHO paccMaTpuBaTh CyMMapHoe MPOLEeHTHoe COAepiKa-
HHE B COCTaBe TEPPHTEHHBLIX KOMIIOHEHTOB TaMe/ol dpakuum Mmu-
HepaJioB, 00/1aal0IHX BHICOKOH H BecbMa BBICOKOH XHMHYECKOH
ycrofiuuBoctbio (cMm. taba, 36 u 37) — uHpKOHA, pyTHJIA, XPOMHTA
(xpoMUINMHHEIHAOB ), JeHKOKCeHa, MOHALNTa, TypMaJiHHA, KHAHHTA,
CTaBpOJINTa, CHAIHManuTa, Gajfenenta, WIMOHHEIH (aJIOMOLINHHE-
Jieli ), anatasa, Gpykurta (ecaHu OHH TeppPHreHHbe ) # Ap. Auajoruu-
Hblil nokasatens (M.n(L)), paomuii oGuiee NpoleHTHOE cojepika-
HHe KBapua, o0JJOMKOB XaJjueldona u Apyrux Jerkux TM c Bbicokoil
H BecbMa BLICOKOH XHMHYeCKOH YCTOHYHBOCTBIO (MOJIeBble LIMNATHI,
HEKOTOPbIE M3 KOTOPBIX HHOTAA CYHTAIOTCS BBICOKOYCTOHUYHBBLIMH,
HCKJIIOUAIOTCS ), MOMKET GBITh MCNOJNB30BAH B KauecrBe nepsozo TM
noxkaszareas Xumudeckod (XHMHKO-MHHEpa/JOrHUecKofl) apeaocru
TMA aezkod ¢rpakyuu OTIAOKEHHH.

Kak sropoii (eewciuuii) TM noxasareas xumu4eckoil (XUMHKO-
MHHepaJIorHYeCcKo#l ) 3pesocTd — MoKas3aTesb BRICIICH XHMHYECKOI
apesoctn TMA tsikenoft dppakuun (M’cn(H)) MOXKHO HCIONL3OBATD
CyMMapHOe NpPOLEHTHOE COAepKaHHe B COCTABE TEPPHTEHHBIX KOM-
MOHEHTOB TAXKeJ0H (paKuuu XHMHYEeCKH caMblXx ycroduynBeix TM —
ILHPKOHA, TYpMaJlHHa H pyTHJa. DTOT nokKasatejp OB BBEJEH B
1960 r. JHx. XoploBeproM W IWHPOKO H3BecTeH Kak ZTR-uHIeKC
Jx. Xpio6epra. AHaJOTHYUHLIM NOKasaTejeM AJs Jerkoit ¢paxmud
(M’cn(L)) ynoGHO cuntaTh NPOIEHTHOE COAepKaHue B Hell KBapia.

[Mocnenuunit mokasaTenb MOMKET paccMaTpHBATBLEA H B KauecTse
noxkasareas usuxo-mexanudeckor apesoctw TMA aeexod ¢pak-
yuu oraoxkenudt (Mpu(L)). C ydyeroM 3T0ro coBnajieHust AaHHOMY
nokKasaTesqi0 MOMXHO TNPHCBOHTH u -Oojlee ofuiee ofoanayenue
M’eh, pn(L). Kak nokasareab QusuKo-mexanuyeckor 3peaoctu
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Ta6anna 58 Tabauuwa 59

Hikana xumuveckoi spesoctn TMA

Lk rHAPOA3POAHHAMHYECKOH
| aa8 TR AEANIN TAXMeNoH GPAKUHH N0 3HATEHHAM

apeaoctn TMA no 3nauenusm M; g

| Mn(H)

|

| Fimpoazgc;ﬂﬁgimqecxaﬁ Mg % Xumigeckas 3peaocts My, (H), %

|

| Becbma nnskas <1 Becbma Hm3Kas <20

| Huskas 1—2 Huskas 20—40

| Cpennss 2—5 Cpenuss . 40—60

| Buicokasn 5—10 Bricokas 60—80

| Becbma BpicOKas 10—20 Becnma BhicOKas 80—95
HckmounTtesbHO BHICO- =20 HexkmounTteabno BLiCO- >95
Kas Kas

|

|

|

E

E TMA raweaod ¢gpaxyuu (Mpa(H)) ecrecTBeHHO paccMaTpHBATH

| cymMMmapHoe npoueHTHoe colepxanune B cocraBe TMA taxenod

~ (ppaKuuM IHPKOHA, XPOMHTa, aJdbMaHIHHA, TypMa/JHHA, CTaBPO.JIH-
Ta, Kopyuaa u aApyrux TM, o6aanaionux BHICOKOH M BechMa BBICO-
KOl (hu3HKO-MexaHHYecKol ycTofiuHBocTbIO (cM. Tabua. 44).

. Ilepeuncaennble Bbille nokasaTeau 3pejgoctH TMA (3a ucKIO-
- gegnem TMK) moryr npuHHMaTth Jio6bie 3Hauennss ot 0 mo 100.
C yueroM AaHHBIX O COCTaBe PA3JHYHEIX OCANO0YHBIX 0GpA30BAHMI,
. MOXKHO, NPENJIOKHTh CJelyIollHe IIKaJbl ouleHKH 3peaoctn TMA
O pasJuYHBIM NokKasateasMm (ra6.a. 58—60). :
Takne rpagamuH, KakHe yKasaHel B TaGJ. 59, MOXKHO NPHHATb
Qs mKaasl GH3HKO-MexaHHueckoi spesoctn TMA Tsixenol dpak-
uuH o 3HaveHusM My (H).
. Moryr GHITh NpeAJoXKeHbl HHBE IPajalii XHMHUECKOi, (u3uko-
. MexaHHYeCKOH H THApoaspoAHHaMHueckoii 3pesaoctn TMA, B Toil
- HJIH HHOA Mepe OTJIHYAlollHecss OT NPHBEJEHHBIX BhILle H TO HX
UHEJY, W N0 TPaHWYHBIM 3HAYCHHAM TIOKa3aTesJeH 3penocTH.
Brosine 3¢@peKTHBHEIMH MoOKasaTeJsMH THApPOaspoinHaMHye-
| CKOH, XHMHYecKOf H (u3HKo-mexauuuecKoii spedoctn TMA wmoryr
| CIlYKHUTh CpelHeB3BeUICHHLIE 3HAueHus OajlioB COOTBETCTBYIONLEH
. YCTOHYHBOCTH MHHEpaJoB, onpejeisieMsle Mo hopMyJe

B =Y B,C;-1072, (5)

e

AN

¥

‘rge B— cpelHeB3BelIeHHBIH 647 THAPOa3poAHHaAMHUCCKOH, XHMH-
YecKol uaHn GH3HKO-MexaHHueCcKo#l ycroHunBocTH MuHepaaos TMA,
'B; — Gasnn cooTseTcTByOmEli YCTOMUHBOCTH KajxKIOro MHHepasa,
C; — nponenTHoe comepKaHHe COOTBETCTBYIONIErO MHHEpPajia B CO-
€raBe TMA Ttsaxea0fi (HaH Jerkoii) ppakuu.

AnanornunbiM o6pasom MoOXeT OHTb ONpele]eH W CpPeaHeB3Be-
AUeHHBIT Gana MHTPalHOHHOA CNOCOOHOCTH MHHEpPAnoB J06o#
TMA (B,.,).
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TaGauwa 60

Ilkana xumuueckoli M GHUIHKO-MexaHHuecKoil 3peaocTu
TMA aerkoit gppakuun. Mo sunavenusam M.y, pn(L)

3pesocty Moy, pn ) %
Becbma nnskas <60
Huzkasn 60—70
Cpennss 70—80
Buicokas 80—90
Becbma BolcOKas 90—95
HeKmounTebHO BLICOKAS >95

JLus pAJI0CTPpalHi-BOCHONL3YEMCA NPeLJIOKEHHOR MeTOLHKOMH
JUIS BBIYHCJIGHHS M [eHEeTHUECKOH HHTepnperalHHd cpejHeB3BelleH-
HBIX 3Hauenuii 6aioB ycroiuusocts Muuepasos TMA ua npumepe
TMA rtaxenoit ¢ppakuuy pasMbiBAeMOro a/IOBHAJBHOINO JHOLEHO-
BOTO IleCKa M BO3HHKILEro B pesy/brare [epeMbiBa COBPEMEHHOIO
nmecka OeperoBoil 30HMBI CEBEPHOro noGepexbst A30BCKOro Mops
(rab.1. 61).

[o popmyae (5) nmeem A5 pasMbiBacMOro NJAHOLEHOBOro nec-
Ka Bpa(N:)=44; Bcn(N:)=44; Bpr(N:)=7,2 a ana necka co-
BpeMeHHoro masxa Bua(Q)=6,6; B(Q)=63; Bu(Q)=T7,0.
CpaBuuBasl NoJyuyeHHblE CpeJHeB3BellIeHHble 3HaueHHs (a/IoB yc-
toiiunBoctH TM (B) Tsixkes10it (PpaKUHH CONOCTABJISAEMBIX OTJIOXKE-
HHIl ceBepHoro no6epexbs A30BCKOTO Mops, MOXHO NPHHTH K cJe-
AYIOUIHM BHIBOZAM.

Cpeanes3BelieHHbl Gajaa rHAPOA’nOAHHAMHUECKONH YCTOHUHBO-
eri TM (M coOTBeTCTBEHHO TIHM/POA’pOAMHAMHYECKAS 3DEJIOCTb
TMA) taxenoit gpakuun neckos coBpemeHHoro miasixka (6,6) cy-
IeCTBEHHO BbIllle, YeM pa3MBIBAEMbIX AJIIIOBHAJbHBIX IJIHOLEHOBBIX
neckoB (4,4), 4To XOPOLIO COrJACyeTcsi ¢ PasyIHMHSIMH B YCJAOBHSX
HAKOMJIeHHS 3THX NECKOB, COAEPIKAHHEM B HHUX TsDKeNoil (pakiuu
(3HauuTENBbHO 0OJiee ELICOKHM B NMecKax MJsiyKa), 3HAUYCHHAMH MO-
kasareasi M'nq n Apyrumu AauHbiMH. OJHOBpPEMEHHO B neckax IJis-
Ja BO3pOC, MO CPABHEHHIO ¢ MJIHOLECHOBHIMH TeCKaMH, H cpejlHe-
B3BelIeHHBIH 0amn xumuueckoil ycroiunsoctn TM (¢ 44 no 6,3),
YTO, OYeBHAHO, — NOOOYHOE CJAEACTBHE THAPOA’IPOAHHAMHYECKOI
MHHepaJoruyeckoi auddepenunalis  (ConpoBOKAABIIEHCSH BbIHO-
COM 3HaYHTEeJILHOIO KOJIHYECTBA THAPOMEXAHHYECKH H OJHOBpPEMeH-
HO XHMHYECKH OTHOCHTEeJbHO HH3KOYCTOHUHBBIX aM(uGOMOB), a He
pPesyJabTAT YHHUTOMKEHHS npH (OPMHDOBAHUH NJIAKEBBIX OTJ0XKE-
HHH 3HAUYHTEJBHOrO KOJHUECTBA XHMHUECKH OTHOCHTEJbHO HH3KO-
yeroiitunseix TM. CpepneBsBeuleHHblil Ganu (GH3HKO-MexaHUTECKOM
yerodunpocet TsxKeaux TM npu (hopMHpPOBaHHH COBPEMEHHBIX TIISI-
MEBbIX MECKOB 3a CYeT MepeMbiBa M MEpeoT/IOKEHHA MarepHasa aJl-
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Tabauna 61

Conepxanne munepanos tsmenoi dpakuun (pasmep —0,25-- +0,05 mMm)
Pa3MBIBAEMOr0 MJIHOIEHOBOTO MECKa M NecKa COBPEMEHHOro MasxKa

Conepxanue MuHepaios, %
(C!), H BO3PACT OTAOMKENAN Baaa yerofiuupocti munepaaa (B;)
Mnuepan
Ny Q Bhay Beng Boni
Habmennt 4 37 9 1 7
Llupkon 3 6 9 13 9
Kuauur 2 2 5 10 8
CraBponant 6 5 6 9 9
Cuanuma- 2 2 3 10 9
HHT
© AmduGonsr 69 28 3 3 7
AnbMauauu 7 18 8 7 9
Anganysur 2 -+ 3 i 9
3nuiot Y + 4 -+ 8

JIIOBHAJIbHBIX MNJHOLLEHOBLIX TMECKOB OCTAeTCs NPAKTHUECKH HeH3Me-
HEHHLIM HJH Ja)e HeCKOJbKo cHiaercsa (¢ 7,2 ao 7,0), uro He
MO3BOJISIET NpPeAnoJaraTth B AAHHOM cJjyuae 3aMeTHoe [pOofBJeHHEe
NPOLECCOB YHHUTOMXKEHHS (H3HKO-MeXaHHYeCKH HalMeHee YCTOHUH-
BuIX TsKeabXx TM B Geperosoii 3oHe mops. Bnpouewm, ¢pusnko-mexa-
HHYECKAs YCTOHYMBOCTL Aar<e HaHMeHee YCTOHUYHMBLIX B AaHHOM OT-
HOLIEHHH MHHEpaJoB TsxKeJo#i (ppakuuu pasmbiBaeMmbix B Gepero-
BOH 30He MOps MJIHOIEHOBBIX NECKOB (HMCXOJLHOrO Matepuana s
COBpPEMEHHBIX ITIeCKOB TIJIsiKa) JOBOJbHO Bbicoka (Bppn=7) (cM.
TabJa. 61).

Heob6xoauMo NnoAUepKHYTh, 4TO FeHeTHUecKas (B wacTHOCTH, na-
Jeoreorpaduueckasi) HHTepHpeTalHsi BLIUHCJEHHBIX 3HAYeHWiH I0-
kasareseit apenocti TMA — penpocroe jeno. 3auacryio cunTaercsd,
YTO BREICOKAasi XMMHYeckasi 3penocTb TMA — nokasareab CHHXPOH-
HEIX C OCaJKOHAKONJeHHeM KOHCeAHMEHTAlHOHHBIX NPOLEeCCOB HH-
TEHCHBHOI0 H FIyDOKOro XHMHYECKOro BBIBETPHBAHHSA MOPOJ HCTOY-
HHKOB CHOCA4 H COOTBETCTBEHHO INOKasaTeab ONPEAEJeHHBIX TEKTO-
HHYECKHX, TeoMOPGOJIOrHIeCKHX H KJIHMaTHUECKHX YCJaoBHil B obJaa-
CTAX CHOCA — OTHOCHTEJbHON TeKTOHMYEeCKOoH cTaOHJILHOCTH, IeHe-
NJeHH3aluH, TYMHAHOTO KJIHMAaTa, CyLIeCTBOBABIIHX BO BpeMs Ha-
Konaenust coorsercTytomeii TMA u B HenmocpeJACTBEHHO MpeJIlecT-
Byloliee emy Bpems. [Ipu atom jaonyckaercsi, 4yTo: 1) HCXOAHBHIH co-
CTaB MopoJi HCTOYHHKOB CHoca (merpodoni) BCeria sIBJSETCS XH-
MHYECKH He3PeJbiM HJIH COAEPIKHT TaKOH PasHOOGpasHbIH MO XHMH-
YeCKOH YCTOHYMBOCTH HaGOp MHHEpaJoB, NMPOCTOe, He CONPOBOXK-
Jlalolleecsi XHMHYecKoil nepepaboTKoii, NOBTOpPeHHE KOTOPOTo B OT-
JIOXMEeHHsIX NpPHBEJO Gbl K BO3HHKHOBEHHI0 XHMHYECKH He3pelbX
TMA; 2) k nosuiennto crenend 3pesocru TMA Beayt Julib npo-
LleCChl TTOBEPXHOCTHOrO XHMHYECKOro BLIBETPHBAHHA MOPOJ HCTOY-
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HHKOB CHOCa; 3) MOPOABl KOPbl BHIBETPHBAHHA He COXPaHAKTCA HAa
MeCTe MNepBHYHOro 3dJde€raHHs B TCHUCHHE AJIHTCJBHOTO BPEMEHH H,
TaKHM 00pa3oM, 3HAUHTeJIbHLIH paspblB BO BPEMEHH H B xapakrepe
KJIHMaTHYeCKHX YCJIOBH{I MexKay BpeMeHeM (OPMHPOBaHHA MaTe-
pHaJa Kopbl BHIBETPHBAHHA H BPEMEHEM ero JAeHyAallu H nepeot-
JIOKeHHs] HeBo3MoxkeH. Bce 3TH NOJOXKEHHSI He BCerja crpasejiiu-
BEl M [I03TOMY He MOryr ObITb NPHHATH Oe3 noKasaTeabcTB. Ha
CIOPHOCTL HEPBOro  H3  3THX  JONYyLIeHHH y¥Xe YKa3blBaJH
H. M. Crpaxos u I. @. Kpawennuuukos. He MeHee cnopHo H
BTOpOE T0JIOXKeHHe: NoBbieHne 3penoctn TMA, Bmiore n0 ROJ-
HOTO YHHYTOMXEHHS XHMHYECKH HeycToiuuBHX TM, MoxerT G6HITb
BLI3BAHO PA3JHYHBIMH MPHYHHAMH H NPOHCXOAHTh HAa Pa3HBIX CTa-
JHSX OCaJ04yHOrO mpouecca (H B pasjHUYHOE BpeMsi), B YACTHOCTH
Ha CTaJWH KaTtareHe3a. TpeThe IOJIOXKEHHE TaKikKe BIOJHE apry-
MEHTHpOBaHHO ocnapuBaercs, uanpumep, B. Il. Ilerposeim. Xots
Kopooﬁpasosam{e NPaKTHYeCKH HeH30eKHOo CONpOBOXKAAETCH MNOBBI-
meHHeM XuMHuecKoit 3penoctn TMA KoppessiTHHIX KOpam BhIBeT-
PHBaHHS OTJOMKEHHH, cOpaTHOe 3TOMY TOJOMXKEHHIO He MOMKeT OBITb
abCcoJIIOTH3HPOBAHO: TOBBIIEHHe XHMHYecKon 3peqoctH TMA ot-
JIOXKEHHH He 00A3aTeNbHO CBHAETENLCTBYeT 00 OJLHOBPEMEHHOM C
ocaJKOHaKOMJIeHHeM KOpPooOpasoBaHHH.

Takum o6Gpa3om, Ta HJaH HHas creneHb spenocty TMA, ycranas-
JIHBaeMasi ¢ NOMOIIbIO MpHBeAeHHbIX Bbille uiau uHbix TM nokasa-
TeJeii, ele HeLOCTATOYHA /51 yBePeHHbIX, 00bEKTHBHBIX H OJHO-
3HAYHBIX TeHeTHUYeCKHX 3ak/odeHHH. M aume rayGokuii aunanns
TM naunpix, npoBefieHHe cpaBHHTeJbHBIX TM HceaegoBaumil, KoM-
niekcuposanne TM MeTomoB ¢ APYTHMH reoJOTHUECKHMH MeToja-
MH HCCJeNOBaHHA (JAHTOJOrHYECKHMH, T€OXHMHUECKHMH, NaJeoHTO-
JIOPHYECKHMH M JP.) MOT'YT OTKDHITb B KOHKDPETHOM CJlyuae HCTHH-
HBIH TeHeTHYeCKHH CMBICH; JeilCTBHTe/IbHbIE NPHYHHBI BO3HHKHOBE-
Hus HaOaiogaeMmoil crenenu 3pesoctd TMA ocafodubix TOJIL.

PesloMupys H3/J0XKeHHOe B, MOXHO CHOPMYJIHPOBATHL CJie-
AYIOUIHH OCHOBHOU B3QKOH TeppuzeHHoll MuHepaiozuu: TOBeleHHe
TEPPHTeHHLIX MHHEPAJOB B XOJe OCaJ0YHOTO Mpouecca Onpeaess-
€Tcsl HX THAPOoaspoAHHAMHYECKOH, XHMHYECKOH M (DH3IHKO-MeXaHH-
YecKOll YCTOHYHBOCTBIO H YCJIOBHSIMH NPOTEKAHHS OCAJOYHOrO NpO-
meccea.

3asepurasi Ha 3TOM paceMorpenne BHemnux (ra. II1) u BuyT-
pernux (ra. IV) daxropos ¢opmupoBanus u ssomouun TMA oca-
JOYHBIX TOJII, HEOOXOAUMO MOAUYEPKHYTh, YTO HX BHISIBJIEHHE H H3V-
YeHHe BaXKHBI He CaMH Mo ceGe, a [VIABHBIM 06pa3oM C b OLEH-
KH UX posu B QOopMHPOBaHHH H 3BoJIONHH Kaxaoii TMA u yuera
3TOH POTH NpPH PEUIeHHH Pa3JHYHBLIX FEOJOTHUCCKHX BOIPOCOB IO
TeppureHbiM Munepanam. HMo6o, kaxk samernn k. Tpuddurce [4],
COBepIIEHHO OYEBHAHO, 4YTO, MOKa He OyayT AOJKHLIM o6pazoM
VUYHTHIBATBECS pasJjnyHbie QaKTOpPH, MoJydaemas nerporpaduueckas
H NeTpoJiornyeckasi HHQOpMalHs B JyullleM cjaydae OKamercs Mmy-
TaHOH, a B Xy/llleM — COBEpIIeHHO Ae30PHeHTHpYIoLLeil.
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Faapda V
XAPAKTEPHCTHKA TEPPHUTEHHBIX MUHEPAJIOB

IMpenpaputenbHble 3amedaHus

: B nAanHoii rnaBe Hac OyAyT HHTepecoBaTh He JOGHE MPH3HAKH
- TM, a Te MX NPH3HAKH, KOTOPHIE ONMPEAe/IAIOT OCHOBHBIE 0COOEHHO-
CTH NOBeJleHHS MHHEPaJOB B XOJAe OCaJ0YHOro Npouecca H Y4er
KOTOPhIX HeOOXOAHM [pH pelIeHHH najeoreorpa@Huecknx, Koppe-
. JSAILHOHHO-CTPaTHrpaHyeCKHX H APYIHX re0JOrHYeCKHX BOMPOCOB
. [0 TeppPHTeHHHIM MHHepajam c¢ nomolisi TM merogos. Coorser-
- creyloline cBofictBa TM Beimme ObLIH HA3BAHBI CEAHMEHTO- H JHTO-
- rennueckuMH. K uncny aTux cBOACTB OTHOCATCH XHMHUecKas, huan-
. KO-MexaHHueckasi W THApoa’poAHHaMHyecKas YCTOHUMBOCTb H MH-
- rpanonnas cnoco6nocts TM. HMmenno atu cBoiictBa TM Henocpen-
CTBEHHO ONpeflesiloT CoXpaHeHHe HJH yHuutoxenue TM B tex man

. HHBIX YCJOBHSIX, HX paccesHHe HJH KOHLUEHTpAaUHlO, lepeMelleHHe

- (Murpaunio) nan e ocamaenne u PHxkcauuio B ocaike. K comxa-
| JIeHHIO, HMEIOLIHecs CBEJeHHsi 10 STHM BONPOCAM HEMOJHBI, Hepel-
. KO HeJloCTaTOYHO ONpejeeHHH, He BNOJiHe 060CHOBAHBI H TPOTHBO-
- peunBbl *, CKaszaHHOe B 3HAYHTEJbHOH Mepe OTHOCHTCS AaKe K HaH-
- Gosiee pacnpocTpaHeHHbIM H BaxKHBIM TM, TaknMm, HanpuMep, Kak
noJeBbie IIMAaThl, MYCKOBHT, OMOTHT, HJIbMEHHT, MarHeTHT, TpaHa-
. THI, 30J10TO, aJMa3 M Ap. B eule Gosbuieit Mepe 3TO OTHOCHTCH K
- Gonee peakum TM: MHOrHe H3 HHX OCTaloTcst c1ao H3yueHHBIMH B
. OTHOIIEHHH HX CEAHMEHTO- H JHTOT€HHUECKHX CBOHCTB H OCOOEHHO-
CTeH HX MOBEAEHHA B XoJe 0CajouHOro npoiecca. Heobxoanmo ort-
~ MeTHTb, KpoMe TOro, uro ocobeHHocTH Kaxpgoro TM, B Tom umncie
| €r0 CeJlHMeHTO- H JIHTOreHHYecKHe CBOIiCTBa, MOTYT BapbHPOBATH
HepeAKo B IIHPOKHX Npepenax. Bee 3to yeaoxusier 3agavy xapak-
- TepHcTHKH (H KaaccH@ukauun) TM u npuBoAuT K TOMY, uTO He-
. KOTOpHle NpHBEJAEHHbIE HHXKE CBEeHHA HOCHT NPeANnoJOKHTEIbHbIA
| Xapakrep.

; B wacrHocTH, He HMEIOT YIZOBJIETBOPHTENILHOTO KOJHYECTBEHHOTO
. BhIpaXKeHHs cBeleHHs O xumunueckoi ycroiunsoctd TM. Ipu ux xa-
| paKTepHCTHKE aBTOP MCMOJb30Bas o0UMil MOAX0A H YCJOBHYIO NIKA-
. Jy XHMHUecKOH ycToiuuBocTH muHepatios, nmo A. Kaite u K. Tpu-
. Kapy [23], cBefieHHS MO COCTaBy Pa3HBIX 30H KOP BHIBeTPHBaHMH,
PesviabTaTel NMPOBEAEHHLIX pa3/IHYHBIMH AaBTOPaMH 3KCNIEPHMCHTOB

* Pacxomkaenus (MHOrlla BecbMa 3HauMTeabHble) xapaktepHctnk TM, omen-
KH HX cpoficTB HalM0Aal0Tcs He TOJMBKO Y PasJHYHBIX aBTOPOB, HO HHOrga H
B BLICKAJBIBAHHAX OJHOTO H TOTO JKe aBTOpa, B TOM HHCJE NPHBEJEHHEX B Of-
Hoit paGore. OaHHMH H3 HanboJee NOKA3aTeJLHBHIX NPHMEPOB STOTO HABJAIOTCH
. lpupesienubie B paGorax I'. b. MuabHepa xapakTepHCTHKH YCTOHuHBOCTH GHOTH-
Ta, reMaTtuTa, rpaHaTtos, AWoncuaa, 3HcratHTa W apyrax TM, Bee sto siBasiercs
NpaKTHYecKH Hen30eXKHLIM CJeicTBHeM (H OIHOBPEeMEHHO — CBHIAETEJNLCTBOM) He-
AOCTATO4HON H3YHCHHOCTH CeIMMEHTO- H JHTOrenuueckux csoficts TM u Henocra-
" TOYHONR pa3paGoTAaHHOCTH KPHTEPHEB HX OLEHKH.
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onpejle/ICHH OTHOCHTE/bHOH XHMHYECKOH YCTOHUMBOCTH MHHEpa-
JIOB B Pa3dHo06pa3HBIX YCAOBHSIX, HMEIOUIHECs! 3KCIepHMeHnTadbhbie
H pacueTHbie AaHHble O PACTBOPHMOCTH BEUIECTB M JAPYrHe Marte-
puaJabl, TeM He MeHee, HECMOTPSl HA MHOTOYHCJIEHHOCTH MCIOJb30-
BaHHBIX JAHHBIX, HEJIb3s HE OTMETHTh BeCbMa MPHOJIH3UTEALHBIH Xa-
pPaKTep NpPHBELEHHBIX HHJKE OLEHOK XHMHYECKOH YCTOHUHBOCTH i
murpaunontoii cnocobuoctn (MC) muornx TM B cBasu ¢ orcyr-
CTBHEM HJIH HENpeACTABHTE/IbHOCTbIO HMEIOUIMXCH JaHHBIX 10 HX
XHMHYECKOi YCTOHYHBOCTH, C Pas/HYHAMH XHMHYECKOH YCTOHYHBO-
cTH (Kak aGCoJIOTHOH, TaK H OTHOCHTEJbHOH) OJHHX H TeX Xe MH-
HepaJoB B Pa3HoOOpPas3HBIX H JAa)ie B OJHHAKOBBIX YCJOBHAX — B
CBSI3H ¢ KoJleGaHHAMH COCTaBa, YNOPAAOUEHHOCTH CTPYKTYPH H JpY-
rux ocobenHocTel MHHepaabHbIX BHJ0B. Ha Besmuuny MC Teppn-
reHHBIX MHHEpaJoB 0oJbllioe BJIHSHHE OKa3blBAIOT KOJeGaHHs B
3HAUYEHHSX M JAPYrHX XapakrtepucTHk TM, mpexcie Bcero HX NJOT-
HOCTH H TBEpAOCTH.

Has ueneii TeppUreHHOR MHHEPAJIOTHH BAXKHBI TAKXKe JaHHbe
0 BO3MOXHBEIX MOPOJAX HCTOYHHKOB CHOCA, NeTpoQoH0BOil nprHal-
JieXXHOCTH uau Kpartko nerpogoupe (ITd) xaxmoro TM. Coorser-
CTBYIOIllHE MaTepHaJnl (HepeiKo He BroJjiHe 00OCHOBAaHHbIE H NPO-
THBOPEYMBLIE) MPHBEAeHbl BO MHOIHX paboTrax.

Heob6xoauMo 3aMeTHTb, YTO TeoJIOrHYeCKHe YcaoBHS oOpasoBa-
HHSA OGOJIBIIHHCTBA MHHepaJoB BechMa pasHooGpasubl. M 3T0, ecre-
CTBEHHO, HeJIb3f YNYCKaTh H3 BHAY NPH OCYLIECTBJIEHHH neTpodoH-
JIOBBIX PEKOHCTPYKUHH (MOHCKaxX HCTOYHHKOB CHOCA) MO TEepPpPHUreH-
HBIM MHHepaJjaM.

Onnako, Kak MOKa3blBalOT MHOTOYHCJIEHHBIE JaHHBIE H Pe3y.lb-
TaThl CHelHaJbHbIX KOJHYECTBEHHBIX HCC/eAoBaHHH 000011alolero
xapakrepa (B. B. JIsxoBuu u ap.), NPOAYUHPVIOILHE BO3MOXKHOCTH
Pa3JHYHBIX THIOB H KJacCOB HCXOJAHBIX NMOPOJA B OTHOILEHHH KaK-
JIOr0 H3 TepPPHreHHbLIX MHHEpaJoB JaJeKo He OJHHAKOBLL [Tosromy
MPH XapaKTepHCTHKe MeTpoOHIO0BOH NPHHALJEKHOCTH  Kax/A0TO
MHHepaJa HHXKe OTMeualTcs Npexkae BCEero Te reoJsioriueckHe obpa-
30BaHHS, C KOTOPBIMH CBf33aHb OCHOBHOE KOJIHYECTBO H HauboJee
3HAYHTE/IbHbIE CKOIJIEHHA AaHHOrO MHHepaJa, T. €. NMOPo/bl, KOTO-
pble MOCTaBJAAIT HaHOOJbIIee KOJIHYECTBO AaHHOrO MHHepaJa B 00-
JacTb ocajkoHakomjenus. IIpu 3TOM OCHOBHOe BHHMaHHE YyAeJsi-
erTcs XapaKTepHCTHKe NepBHYHOH neTpoOHAOBOH NPHHALICKHO-
CTH MHHEpAJIOB, YKazaHH0 MEpPBHYHBIX HX HCTOUHHKOB. Bo MHOrHX
CJIyuasix HEeMmocpeJACTBEeHHBIMH HCTOUHHKAMH TeX WJH HHBIX TM, Kak
H3BECTHO, MOTYT OBITb TaK Ha3blBaeMble BTODHUHbLIE HJIH TIPOMENKY-
TOUHBIE KOJIJIEKTOPBI, T. €. 6oJiee JpeBHHE OCALOYHBIE NOPOBI, B KO-
TOPBHIX NEepPBHYHO-MATMATOTeHHBIE HJIH HHBle MHHEpaJbl 0Ka3a/ich
B pesyabrarte OoJiee paHHHX, NMPeAIIECTBYIONINX IHKJIOB OCaLKOHA-
KOILJIeHHSI.

B TeppureHHoii MHHepaJOrHH [IJs PELICHHS PasJHUHBIX e0J0-
THYecKHX 3ajgau nmo TM cyilecTBeHHOe 3HaueHHe HEPeIKO HMEIOT
He CToJbKO a6COoJIIOTHBIE BEJNHYHHEI XaPaKTEPHCTHK, CKOJILKO OTHO-
CHTEJIbHble — B CPABHEHHH C BeJHYHHONH XapaKTepHCTHK JpPYrux
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"M, B cBsisn ¢ 3THM HHXKe 6GOJbllIoe BHHMaHHE BO MHOTHX CJyua-
YAEJNEHO CPABHHTENLHO MHHEPAIOTHICCKOMY aCHexTy.

[pono/xenne u paciwnpenne Hceaeaosanuit TM, nonoanenue,
TaJu3alus o YTOUHEHHe HMCIOIHXCA CBEACHHH o CcBOHCTBAX H
l0c06EHHOCTSAX MOBEACHHSI KaXKA0r0 M3 HHX B Pas3iHYHBIX YCJIOBHSX
CceJHMEHTO- I JIHTOreHesa — BechMa akTyaJibHas 3ajlaud TeppHTeH-
‘ot MunepaJyorui. OcoGeHHO BaXKHO TOJYYHTh AAHHBIE KOJIHYECT-
'BEeHHOI OLCHKH XHMH4YECKOH YCTOHUHBOCTH H MHTPAUMOHHON CriO-
cOBHOCTH MaKcHMaJIbHO IIHpPoKoro kpyra TM aas pasjuuHbIx yc-
OBHII IPOTEKaHHs OCANOYHOTO NpOLEcca, a TAKKe TeOPeTHUeCKOe
- pbbsicHeHHE (HA CTPYKTYPHO-KPHCTAMAJI0XHMHYECKOM yPOBHE ) OCHOB-
HBIX CEJHMEHTO- I JHToreHiuecknx cso#icts TM, uto, B cBOWO oue-
| pelb, coledcTBOBAIO OBl CYILECTBEHHOMY MpOTPeccy B NOJYYEHHH
HOBbIX (PAaKTHUCCKHX MaHHBLIX N0 xapakrepuctuke TM, yrounenuu
 M3BECTHBIX AAHHBIX, O0bACHEHHH M CHATHH CYULECTBYIOULHX MPOTH-
- BOpeuHii B OLIEHKAX CBOMCTB MHOrix MHHepa/nos. OaHaKo H HAKOM-
~ JIeHHBle K HacTosillleMy BpeMeHH (haKTHdYecKHe AaHHble B 3TOH 00-
| Jlactu nmpH Bcelf HX HENOJHOTE | NPOTHBOPEYHBOCTH TNMO3BOJAIOT yIKe
- ceduac BIOJIHE ONpeleJeHHBIM 00pa3oM oOxapakrepH3oBaTh 00.b-
- LIHHCTBO OTHOCHTEJNbHCQ pacrnpocTpaHeHublx TM B oTHoweHnn ux
CEJMMEHTO- H JIHTOreHH4YecKHX cBoiicTB. HanbGojee aHauuTeabHbLIE
| 3 nmpepwecrsyomux o6o6uwanomux pabor B 3T0H 00JaCTH IpH-
| mamnexar T. B. Muasuepy, A. T'. Koccosckoit, A. A. Kyxapesko,
I A. Kaite u JK. Tpukapy. OcHoBuasi 0co6€HHOCTb NPHBOAHMON HHXKE
| xapakrepuHcTHKH TM — KOJHYECTBEHHOE WJH NMPHOIHKEHHO-KOJHYe-
CTBEHHOe BRIpayKeHHe cBOHCTB Kamgoro TM ¢ uenonb3oBanuem Bse-
JIeHHBIX aBTOPOM H HEKOTOPHIX JAPYrHX Nokasareneii n mkaa. [Ipn
3TOM ABTOP CO3HAET TO, UTO MHOTHE H3 NPHBEIEHHBIX OLEHOK HOCHT
TIpPeANoJIOXKHTE/IbHBIH Xapakrep H, 0e3yc/JOBHO, HYMKIAWOTCH B 10-
MOJHHTEJbHOM O0OCHOBAHHH H YTOUHEHHH.

Huxe npHBOAHTCA KpaTKas XapaKTepPHCTHKA OCHOBHBIX CeJH-
MEHTO- H JHTOrGHHUYECKHX CBOHCTB OTHOCHTENBHO PacnpocTpaHen-
HEIX, 4 TaKXe MeHee paclnpoCTPaHEHHBLIX, HO NPOMBIIIJIEHHO BaXK-
Hbix TM u ux rpynn. Bce Munepanasl mepeunc/eHs B NOpsiiKe pyc-
ckoro andasura, Ceelenust 0 MHHepaJjax NpPHBeJeHH B cjeAyiouled
TOCJIe/I0BATENBHOCTH.

1. Haspaune u obosxaueHHe (CHMBOJ) MHHepaJa.
2. Xumuueckan copmydaa.
3. IMnotrocets — I1a. (6, r/em?).

4. T'uapoasposnnamudeckas yeroftuuBocts — I, X yerT.; Gajan rHApoaspoxH-
HaMHYeckoil ycToiiuuBocTH (Bra).

5. Xumuueckas YCTOHYHBOCTE — XHM. ycT. BeJHUHHA XHMHYECKOll YcToHUHBO-
cti (Sex) nmo mkase A. Kafie n K. Tpukapa [23] (B yclOBHEIX eIHHHIAX).
Banner xumuueckoit ycToHuHBOCTH — o0uHit (Bep) HIH pasfieNbHO NS YCIOBHI
NOBEPXHOCTHOTO BHBETPHBAHHA (Benjw)) M HOCTCEAHMEHTAIHOHHOrO BHYTPHCJION-
Horo pacTBopeHust (Bengisy).

6. Teepaocts no mkane Mooca — Ts. (H).

7. Mukporsepaocts — MukpotB. (h, hep, kre/mm?). (3HaueHHA MHKpOTBep-
noctH mumepanos janel, mo C. M. JleGemepoii, ec/ii HeT HHHIX CCHUIOK).
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8. dusuko-mexanuueckas ycroiiynsocTh — ®.-M. yeT.; Gaan (HIHKO-MeXaHH-
qeckoi yctoituHBocTH (Bpa) *.

9. Murpausonsas cnocobuocts — MC; kosdppuunenr MC (Kimp) (B ycaos-
HHIX eJHHHIaXx), onpepeaseMuit no ¢opmyae (1); 6aann MC (Bmp), onpezensie-
meni mo Qopmyte (3), a Takke 6ama MC (Bimp), onpegeasemulii no gopmymae
(4) (aas muHepanos ¢ §=T7).

10. TlerpodonmoBas npHHaunexHocTs — II; noxazatenr (THM) npeumyle-
CTBEHHOIl MeTPO(hOHA0BOH NPHHAAJEKHOCTH (a, b, m, s).

11. Tlpoune cBejeHHs HJH 3aMevyaHHs (NPH XapaKTepHCTHKe GOJBLIHHCTBA
TM pansblii NYRKT omylleH).

XapakrtepHcTHKA MHHepalos

ABrurt— Aug Ca(Mg, Fe?**, Feit, Al, Ti)[(Si, Al).0s].

Ia. 3,2—3,6 (o6uuHO 3,35—3,45).

I'. 1. ycT. HH3Kasi, oTUacTH cpeausis. Bry=3—>5 (06biuHO 4).

XuM. yer. Hu3kag. S¢p=60. Bep=3. Ilo Bouncaennomy I1. Paii-
Xe cpeiHeMY 3HAUEHHI0 HHIEKCA BLIBETPUBAEMOCTH aBrHT XHMHUE-
CKH HauboJiee yCTOHYHB H3 MHPOKCEHOB, CYLLECTBEHHO 00Jlee yCTOMH-
YHB, UeM JAHONCHA M IHCTATHT, H NpHOJHIKAETCH MO YCTORYHBOCTH
K ampuboaam.

Ts. 5—6,5 (0640 0K0JO 6).

@.-M. yer. cpenunas. Bpy=7. @. ®dpuse ykasbiBaer AJs cBemxe-
ro (me 3aTpoHyTOro BLIBETPHBAHHEM) aBrHTa OYeHb BBHICOKOE 3HA-
yenue (PU3IHKO-MeXaHHYecKoi ycrofiyuBocTH, paHoe 420 (B mnpH-
HSITBIX HM YCJOBHBIX €AHHHIAX ), 3HAUHTEJbHO (0Jee BHICOKOE, YeM
aasi guoncuaa (160), kBapua (245), nupkona (265), ansmaHAHHA
(375) u npaxe tomasa (390). Ctosb BBICOKOE 3HAUCHHE BEJHUHHBI
¢.-m. ycr. aBruta (nosropexHoe nocae ®. ®pusze [24]) Becbma
comuuTesbHO. [To I'. Tualo, no ¢.-M. ycT. aBruT ycrynaer He TOJb-
KO KBaply, UHPKOHY, FPaHaTy, HO H anaTHTy, FHIepPCTeHy, poroBoi
obManke, snuioTy u paay apyrux TM.

MC cpeansisi. Bup=10,5.

I[® — b (6asuth).

Arcunnrt— Ax Cay(Mn, Fe) Al;[SiO4]3[BOs] (OH).

Ia. okoao 3,3 (3,2—3,35).

I'. . yer. nuskas. Bra=3.

XuMm. yer. nuskas, Sen”5110. Bepa~4 (uan, BO3MOXKHO, HECKO/b-
KO BBILIE ).

Ts. 6,5—7. MukporB. 1008—1075; h=1045. Ilo 6oJiee HOBHIM
nauneim C. H. JleGenesoii [5], h=934--1075; h.,=994.

@.-M. yCT. NPOMEXKYTOUHASI MEKAY Cpe/iHelt W BLICOKOH. Bpn=
=8—0.

MC cpennsis. Kimp=~33,1. Bnp~185 HIH ueckoabKo GoJee
(2o 20,8).

I[N® —m, a (nHeBMAaTOJHTO-THApPOTEpMAalbHble o0pasoBaHNd,
aJlbOGHTHTHI, CKApHBI, MErMaTHTHI ).

* B Tex ciyuasx, Koria MexAy HMEIOUIHMHCH CBEICHHSMH O BeJHYHHE MHK-
poOTBepAOCTH MHHepaJOB H HX TBEPJAOCTH MO MIKaJjae Mooca CYILIeCTBYeT HecooT-
BETCTBHE, NIpeAnoyTenHe IIPH OHeHKe ¢)H3HKO-MEX3HB'-]E‘CKD!1 VCTOHUHBOCTH MHHe-
panoB HHXe BCerjga orjaeTcsl HJaHHHIM N0 MHKPOTBEpPAOCTH.

158



ITa1. okono 3,2 (3,0—3,3, nuorna 2,9—3,4

. a. yer. nuskas, Bpa=3 (2—3).

Xum. ycr. nuskas., S;,=40. B;p=2. ITo A. Kafie u K. Tpm(apy
[23], 10. 1. KasanckoMy u Ap., aKTHHOJHT [0 XHMHYECKOM YCTOH-
YHBOCTH CYIIECTBEHHO YCTYNaeT TPeMOJIHTY.

Ts. 5—6 (5,5—6).

@.-M. yer. cpeauss. By 7.

MC HH3KaHA. Bm,a=8.].

[1® — m (meramopuueckne Mopojbl, ri1aBusiM 06pasom, ciaaH-
LB, CKAPHBEL H AP. ).

Annanur (oprut) — Aln (Ca, TR)2(Al, Fe)3[SiO4] [Siz07] X
O(OH).

Ila. 3,2—4,2, no HexkoTopeiM jAaHHBIM, 2,8—4,2 (06blubo 3,7—
4,2, y HenaMeHeHHbIX pasHocTeit 6 ~4,156—4,2). CyuecTBenHoe CHH-
JeHHe MJIOTHOCTH XapaKTepHO AJA MEeTaAMHKTHBIX pasHOCTeii.

I'. . yeT. — or BHICOKOH 40 HH3KOH 00BIYHO cpelusis, Brs=3-+
~+8 (uauwe 7).

XuM. yer. cpeansis waH HH3Kas, GaH3Kas K YCTOHYHBOCTH ana-
THTA B YCJOBHSIX IOBEPXHOCTHOrO BhIBETPHBAHHS HJH HECKOJILKO
Beiie ee. Sqp~ 150 (150—200). B.x~5 (4—5). CorsnacHo oileH-
kam X. Ban gep Mapesa, no XHMHYeCKOH YCTOHYHBOCTH MpH NPO-
lleccax BLIBETPHBAHHA aJVIAHHT 3aHHMAeT BHICOKOE MeECTo B PAAY
y6bIBaOLiedl OTHOCHTEMBHOR ycToiunBocTH TM — Bbillle Bcex moJe-
BLIX WINATOB (BKJMOUAas anbOHT, MHKPOKJ/IHH, OPTOKJAa3 H Ap.), rpa-
HaTa, MYCKOBHTA (KOTOpHIiT noMelllen B 3ToM psany Bam pep Mape-
JIOM MEX/y TpaHaTOM H OJHPOKJIas3oM), 3MHAOTA (HOMEIIEH Memx-
Ay GHTOBHHTOM M AHOPTHTOM ) H psija APYTHX XHMHYECKH elle Me-
Hee ycroiunBeix TM (amdubosos, asrura, 6Horura u ap.). E. Kaa-
ye, B. B. Jlaxosuu, E. K. [lognopuna n K. H. lanunoBa u npyrue
HCCJIeI0BATe/H YKa3blBAIOT, OIHAKO, HA HH3KYI0O XHMHYECKYIO YCTOH-
YHBOCTb aJNIaHHTAa (OPTHTA) B YCJOBHSAX MOBEPXHOCTHOTO BHIBETPH-
BaHHA.

Ts. 5—6,5. Mukpors. 570—977. Ilo Gosee paHHHM RAHHBIM
C. W. Jlebenepoit, A=>555=-977; no apyrum paunbiM, 555—1077.
MuKpoTB. MeTaMHKTHOIO M TFHApPAaTHPOBAaHHOTO ajnaHuta 103—412.

®.-M. yer. cpeanas. Bpr~8 (7—8), y H3MeHeHHHX pasHocTel —
cyllecTBeHHO HHXKe, Ha uyro eule B 1927 r. ykasmBaan B. U. Bep-
Hajackuil, — B,,=4—6.

MC nH3Kas, oTuYacTH CpeiHss (?) Kimpa~30 (25—32). Bmp=~
~15,1. MC H3MEHeHHBIX pasHoOCTefi aJJIaHHTa HH3Kas, OTYACTH —
BecbMa HH3KasdA., Kimpa12 (9—18). B,»~9,2 uan neckonbko G6o-
Jee.

[1® —a (KuCable H IIEAOYHBIE MMOPOAH, MErMATHTHI, rpefseHsl,
rHAPOTEPMAJbHLIE MHJb), M (CKapHBI, CJAAHILHL).

Aamasz—D. C.

[T, okoio 3,5.

['. Aa. ycr., HCXOAA M3 3HAYEHHH TJIOTHOCTH, cpelHas (Bua=DH).
B HekOTOpHIX ciIydYasix TakKas OLEHKa IHAPOaspoAHHAMHYECKOH yc-
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TOMYHBOCTH a/Maza HaXOJAHT NOATBEpIKAEHHEe B YCTOHUHBBLIX MOJO-
HKHUTEJbHBIX KOPPEISIHOHHLIX CBA3AX 3TOr0 MiHepasna ¢ GJIH3KHMI
K HEMYy Mo MJOTHOCTH CTaBPOJHTOM, KHAHNTOM, rpasatamu (mH-
ponoM, ajJbMaHAauHO-nuponoM ). OaHako, nO-BHAHMOMY, H3-3a Clle-
UHGHKH NOBEPXHOCTHBIX CBOHCTB a/iMas B paAde cjyyaeB oOHapy-
JKHBACT 3HAUNTENbHY[0 OOLIHOCTL mMoBeAeHHs ((DHKCHPYEMYIO CHJIb-
HBEIMH [OJOMKHTEIBHLIMH KOPPEJIsLHOHHBIMH CBHA3SIMI ) ‘He ¢ GJH3-
KHMH K HeMy II0 IJIOTHOCTH, a ¢ 00/1a/al0lHMH BbICOKOI MJIOTHO-
CTbI0O MHHEpaJaMH H COOTBETCTBEHHO BBICOKOH THAPOA3IPOIHHAMU-
YecKOH ycTOHYHBOCTBLIO: UHPKOHOM, MJIbMEHHTOM, XPOMIIMTHHE H/a-
MH.

XuM. yer. BecbMa Buicokad. Scn=550. Ber=13 (12—13).

Ts. 10. Mukpors. go 10060 (MakcuMa/dbHas AJS MHHEPAJOB ).
C yueToM JDaHHBIX, TMOJYYEHHBIX Pa3HLIMH aBTOpaMH B pe3yJbraTte
NPHMEHEHHA PAasJHYHBIX MeTOIAMK H3mepenusi, na npubopax c He-
MOJb30BAHHEM Pa3HOOOpPA3HBIX THIOB HHAEHTOPOB, NPH PasiHYHBIX
Harpyskax, /st pa3JH4HbIX 06pasios U IS PasjHYHBIX UX TPaHeH,
MHKPOTBEpAOCTb  ajMas3a Haxogurca B  npefesax  3900—
10060 Kre/mm2.

@.-M. ycT. BecbMa BHICOKas. Bpr=14.

MC Bechma Bricokas. Kimp — 1o 1580,9 (MakcumaJbHbli /15
MHHEpanos ). Bn,=81,3.

CyllecTBYIOT HCK/IIOUHTENBHO IPOTHBOPEYHBHIE OIECHKH THAPO-
43pOAHHAMHICCKONH YCTOMYMBOCTH M MHIPALMOHHOH  €MOCOOHOCTH
ajMasa — OT NpeicTaBJendii o6 «yAHBHTEbHOI, TOKa elle TPYAHO
ob6bsiciumoii naasyuecth» (C. M. Pmi6anko) u TpaHCMOPTHPOBKe
€ro Ha COTHH W Jaxe ThICAUH KHJIOMETPOB OT KOPEHHBIX HCTOYHH-
koB (JI. Carepiena u Ap.) A0 YTBepHKAeHHH 00 HCKJIIOYHTENbHO
BHICOKOH T'HAPOa3poJAHHAMHYECKOH YCTOHYHBOCTH aJmasa, 0 ero
NMpaKTHYECKOH HemepeMellaeMOCTH, HeMHTPalHOHHOH CNOCOOHOCTH
H COOTBETCTBEHHO O HAKOIJIEHHHM aJMa30B JHIUIb B HemocpeacTBeH-
HOH GanzocTH oT HMX Kopenubix ucrounnkoB (B. H. Coxkosos). B
cTpeMJIeHHH OOBACHHTE aAHOMAaJjbHBLIE H pa3/JHYHBIC OLEHKH THAPO-
43pOAHHAMHUYECKOH YCTOHYHBOCTH H MHTPALHOHHOMN cnoOCOBHOCTH aJl-
Ma3a aBTOPbl OCHOBLIBAIOTCsi 0OBIYHO HA OAHHX H TeX ¥Ke CIellH-
(huueckHX NOBEPXHOCTHBIX CBOHCTBAaX a/amasa, Hpexie BCEero ero
HecmaunBaeMocTH. [TogoGHBEle OUEHKH THAPOA3POJAHHAMHUECKOH YC-
TOHYMBOCTH ¥ MHIPAHHOHHOH cnocoGHOCTH aamasa B HacTosllee
BpeMA HYXKAAIOTCS HE CTOJbKO B OOBACHEHHH, CKOJILKO B 000CHOBa-
HHH, NIPOBepKe HA KOHKPETHBIX MOAENsiX H MNPHPOAHBIX 00BEKTaXx,
JIOK23aTeAbCTBE HX CHPABEXIHBOCTH H BCEOOGUIHOCTH, BBITOJHHMO-
€TH, BblAepiKaHHOCTH BO Beex cayyasx. Bmpouem, B. H. Cokouos
HEOJHOKPAaTHO BBICKA3bIBaeT MHEHHe 00 «HHePTHOCTH K MepeHocy?,
«Kpafine caaboii NOABHKHOCTH? OTHIOAL HE TONBLKO HECMauHBaeMoO-
ro ajgMasa, HO H 1HPKOHA, NMHPONA, NMHKPOHJIBMEHHTA, XPOMIANOMN-
cHfa, JeHKOKceHa H APYTHX MHHEPaJoB TAXKeJaol (QpakiuH, npH-
yeM KaK KPYNHHX HX 3epeH, TaKk H BecbMa Meagux (<<0,25 mm),
UTO HAXOJAHTCS B NPOTHBOPEUHH C Pe3yJbTaTaMH MHOTHX NPHPOJI-
HBIX HaOJIOLeHHil 1 SKCIIepHMEHTOB.
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[T® — b, m (kumOGepuThI, IKJOTHTHL H AP.).

Anbmanaunn— A FezAly[Si04]s.

[T, okono 4,1—4,3 (unorga 3,7—4,4).

I'. a. ycr. Bolcokad. Bug=8 (7—8).

XHM. yCT. B yCJOBHAX MNOBEPXHOCTHOrO XHMHUYECKOro BbIBETpH-
Banus cpeansia (Benw)=7), B YCJOBHSIX KaTareHesa — BbiCOKasi
(Bch(w}—lO) INo A. Kaitie n JK. Tpukapy, Sc(G)=310. ITo

. I1. Kasanckomy, npu ¢opMHpOBaHkH PHAPOCIIOAHCTO-KAOIHHH-
TOBOH KOPBI BbIBETPHBAHHsSI aJbMaHAHH XHMHUYeCKH YCTOHUHBEEe Op-
TOKJa3a, KHC/bIX MJIArHoKJa3oB, MYCKOBHTA, THTAHHTA H APYTHX H
GJIM30K B JaHHOM OTHOLIEHHH K MHKpOKJAHHY. [lo pe3yiabratam 3Kc-
nepumentoB E. Hukkeas, npu 0,2—5,6 pH, coorBercTBytomux Kuc-
JIBIM YCJIOBHAIM I[IOBEPXHOCTHOrO BBIBETPHBAHHS, ajJbMaHAuH obHa-
pyKHBaeT cyllecTBeHHO GoJsiee HH3KYI0 XHMHUECKYIO YCTOHUHBOCTD
H yCTynaer B AdHHOM OTHOLUEHHH aJbOHTY, IMHUAOTY H poroBoil o6-
mauke, [Ias ycnosuii Katarene3a Scps)(A) &~ 400—450.

Ts. 6,5—7,5 (o6eruH0 7—7,5). Mukpots. 1228—1290. h.,=1250.

®.-M. ycT. BHCcOKaA. Byp=9.

MC Boicokas. Kimp=~90,1—94,5. B,,=22,3—23,8. B ycaoBusx
OTCYTCTBHSA IyGOKOTO H NPOAOMIKHTEIBHOO XHMHYECKOT0 BBIBETPH-
BaHHA a/bMaHAWH OOHAPYIKHBAET 3HAUHTEJBHO GOJbIIYI MHrpaIH-
OHHYIO cnoco6HOCTb, 6J1H3KYIW0 no BeanuuHe K MC nanbGosnee Murpa-
nuoHHocnoco6Hex TM.

e —m, a.

Aunaras— At TiO,.

[Tn. okono 3,9 (3,75—4,0), mo HekoTOpHIM AaHHBIM, 3,7—4,2.

I'. o. yer. cpenusia. Bra=T.

XuMm. ycr. BecbMa BbicoKasd. Scp=550. B.p=12. ITo 10. II. Ka-
3aHCKOMY, B KHCJBIX YCJOBHAX NOBEPXHOCTHOrO BHIBETPHBAHHS aHA-
Ta3 No XHMHYECKOH YCTOHYHBOCTH YyCTynaeT LHPKOHY, pyTHJY, Typ-
MmaJauny, kBapuy, rpacdury. [To ®. CunjnoBcKomy, anaTas — cpaBHH-
TeJbHO TPYAHO BHIBETPUBAEMBINl MHHEDAJ, HO YCTYNAeT [0 XHMH-
yecKofi yCTOHYHBOCTH B YC/JOBHAX BLIBETPHBAHHA HE TOJBKO Iepe-
YHCJACHHBIM MHHEpaJaM, HO H aHZaJy3uTy, KHAHHTY, CTaBPOJIHTY,
CHJJIHMAHHTY, LIOMOPThEPHTY H Kopyray. Ilo ouenkam sToro mc-
cJeloBaTeNsi, B YCJOBHSX BbiBeTPHBaHHsI aHaTta3 obiajaer JHuIL
cpelHell XHMHYECKOH YCTOHYHBOCTbIO, NpHHaJNexHT K [V rpynme
(M3 BbIAeNsieMbIX CeMH TPYNIN) YCTOHYMBOCTH MHHEPAJOB H CXOJAEH
B JIaHHOM OTHOLUEHHH C THTaHHTOM. Takasi OUeHKa BeJHYHHBI Xi-
MHYECKOH YCTOHYHBOCTH aHAaTasa fIBJAETCH 3aHHMKEHHOH H NPOTH-
BOPEUHT MHOTHM reoJOrH4yeckHM (PakraM H B3rjasiaMm OOJbIIHHCTBA
reoJIOroB.

Ts. 6 (5—6).

@.-M. yer. cpeaussi. Bpy=8.

MC BecbMma Boicokaf. By, =236,2.

[d —a, m, s.

Yacro ABaseTcs ayTHreHHBIM, 0COGEHHO B MOPOAAX, TMPOIIeAUIHX

Nno3/HHE rpajlaliii Me3oKarareHesa.
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Aunpanysut— Ad Aly[Si0,]0.

ITa. 3,1—3,2 (unoraa 2,9—3,3)

. a. yer. Huskas. Bra=3. :

Xum. yer. cpeauss uan Boicokas. I[To A. Kaiie u JK. Tpukapy,
Sch=220. DT1a omeHKa, C YUeTOM NPHHHMAaeMbIX 3Ha4eHHH Scp AAA
apyrax TM, no-BuauMoMmy, 3aHuxeHHasi. Bosee TouHbiM npezxcras-
asierca sHavenne S p=250—300. Boy=7 uau 8 (6—8). Jdanuue
Pas/iHYHBIX aBTOPOB IO XHM. YCT. aHAAJY3HTa HCK/IOYHTEILHO
nporuBopeunssl. [lo I0. 1. Kasanckomy, B ycJ0BHSIX NOBEpPXHOCT-
HOTO BLIBETPHBAaHHs KAaOJHHOBOrO THINA aHAAJYy3HT XHMHYECKH YC-
TofiyHBee MYCKOBHTA, THTAHHTA, OPTOKJa3a, SMHA0TA H MHOTHX JPY-
rix TM. AHaJjiorHyHble JaHHBIE MO XHMHUYECKOH yCTOHYMBOCTH aH-
JlaJly3dta, B CpaBHeHHH ¢ ycroiiunBocThio TM, mosydennl skcmep-
meHTambno C. BycramantoMm. [IpumepHo Tak ke OLEHHBAeT XHMH-
YecKyl0 YCTOHYHBOCTH aHAAJy3HTa K MNpolleccaM BbIBETPHBAHHSA
®. Curgosckuii. OH cuHTaeT aHAAJY3HT TPYAHO BbIBETPHBAEMBIM
muHepaJom (V rpynna u3 BblgesaseMblx MM cemu rpynn). Kak u
apyrue aBropbl, ©. CHHAOBCKHUH CUMTACT aHJAJy3HT XHMHUYECKH Me-
Hee YCTOHYMBBIM, YeM KHAHHT, CTABPOJHT H CHJJIHMAHUT, H OoJee
YCTOHYHBBIM, YeéM THTAHHT, 3MHAOT, 1ou3ut, rpanat u ap. I[lo gan-
HeiM B.-II. Tpumma, xuMHuecKas ycTOHYMBOCTL aHAAJNy3HTa K TpO-
neccaM BbIBeTpHBaHHS O0JH3Ka K YCTOHYMBOCTH KHAHHTA M BbIIIE
YCTOHYHBOCTH He TOJIBKO TpaHaTa, 3MHA0Ta, LOH3HTA H [1p., HO H
craBpoaura. B ycnoBusX mnocTceANMeHTALHOHHOTO BHYTPHCJIOHHO-
r0 pacTBOpPeHHS aHmaay3ut, mo jaunpiM @. [Mertumxkona u ap.,
obJlalaer HH3KOH XHMHYECKOl YCTOHYHBOCTBIO, CyllecTBeHHO 0oJee
HH3KOil, YeM B YCJIOBHSIX NOBEPXHOCTHOrO BHIBETPHBAHHS H OJIH3-
KOH K YCTOHYHBOCTH aM(HO0JOB H NMHPOKCEHOB.,

Ts. 6,5—7,5, 06bluno 6,5—7.

@.-M, yer. BHCOKas uian cpenuss. Bopy=9. MMelomunecs nauubie
no ¢.-M. ycT. Takxe BeCbMa NPOTHBOPEUHBHI.

MC BricoKas HJaH BecbkMa BhicOKasi. B,,,=31,2+-41,6 (36,4).

[1® — m, uspeaka a (nerMaTHTH H Ap.).

Amarut— Ap Cas[PO4]; (F, Cl, OH).

ITa. 3,0—3,25, nanbosee uwacro 3,15—3,20. HMnorpa ykasmiBa-
10TcA 6ojiee BLICOKHE 3HAUeHHsl MJOTHOCTH amaTHTa, JOCTHTaolIHe
34.

I'. 1. ycr. nuskas. Bra=3 (2—4).

XHM. yCT. CYLIECTBEHHO pas3/HYHa B YCJOBHAX MOBEPXHOCTHOTO
XHMHYECKOr0 BHIBETPHBAHHA H IOCTCEAHMEHTALHOHHOTO BHYTpPH-
crnofinoro pacrBepenns. ITo A. Kaite u JK. Tpukapy [23],
Scn(Ap) =220, uro, mo npuHATOH BHIeE IuKage (cM. Taba. 40),
COOTBETCTBYET CpejHell XHMHUYecKoH ycroiunBoctd (B.n=6). Has
VCJIOBHI MOBEPXHOCTHOTO XHMHYECKOTO BLIBETPHBAHHS TaKas OlCH-
Ka XHMHYeCKOH YCTOHUHBOCTH anaTHTa NPeACTaBJSETCH HEeCKOJbKO
3aBHIUIEHHOH, AJf YCJIOBHIH NOCTCEAHMEHTAIHOHHOTO BHYTPHCIOHHO-
ro pacrBopeHHs — 3anuKenHoil. CorsacHo HMelommuMcs (axkTHYE-
CKHM (B TOM YHCJE 3KCIEPHMEHTAJbHLIM ) JaHHLIM, 0 KpailHeil Me-
pe, B HEKOTOPHIX YCJIOBHAX IOBEPXHOCTHOrO BHIBETPHBAHHA YCTOMH-
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YHBOCTb anaruta HusKas. [lo pesyabraram skcnepumentos E. Huk-
Keas [29], B uHTepBate snauennii pH pacrsopos or 0,2 xo 5,6 ana-
THT SBJAAETCH XHMHUYCCKH HauMEHee YCTOHUHBBLIM H3 H3YUYEHHBIX
E. Huxkenem 12 MuHepasoB H ycTynaer ajJbMaHAHHY, aabOHTY,
3MHJ0TY, poroBoii o6manke. Biun3Kle 3KCIepHMEHTAJbHBIE JaHHbIE
noayuenbl H C. Bycramantom. CorjlacHo 3THM JaHHBIM, anaTHT XH-
MHYECKH BecbMa MaJIOyCTOHYHBbIH MHHepas H ycTynaeT No XHMH-
YeCKOH YCTOHYHBOCTH He TOJIbKO MNepeyHcJeHHbIM (1 Gosee YCTOH-
YHBLIM, YeM OHH) MHHepaJaM, HO H aBTHTY, THTaHaBrHTY, 3HCTA-
tuty. Ilo nanneim @. llegpdepa, B cepo-Gypeix MOA30JHCTHX TOJ-
1WlaX amaTHT MO0 XHMHUECKOM YCTOHYHMBOCTH BHILIE KaJBIHTA H YCTY-
naer OHOTHTY, MHpPOKceHaM, ampuboaam, XJOpPHTY, 3MHAOTY, MJa-
THOKJIa3aM, KaJIHeBhIM TIOJIEBBIM IINATaM H JAPYTHM MHHepaJaM.
AnaJlornunble JaHHble 0 XHMHYECKOH yCTOMYHBOCTH amaTHta B yc-
JIOBHSIX MOBEPXHOCTHOTO BhiBeTpHBauus mojaydensl panee K. I'pa-
BeHopoM. Enle panee mopoGuble B3rJsijibl GbliiH BbICKasaHbl, B 4a-
crtHOcTH, @, CHHAOBCKHM, COTVIaCHO KOTOPOMY anaTHT SIBJSIETCH XH-
MHYECKH HEYCTOHYHMBEIM, OY€Hb JIerKO BBIBETPHBAEMBIM MHHEPAJOM,
MeHee YCTOHYHBEIM, YeM aBrut, aMm@uboJbl, rpaHar, 3MHAOT, LOH-
3HT H Jpyrue pacnpoctpaHenHnle TM, cxolleH mo XHMHYECKOH yc-
TOHYHBOCTH € OJHBHHOM H TIJayKOHHTOM H NpHHAJAJEXHT BMecTe
¢ HUMH K I, caMoii HH3KO# u3 BhiedasieMbix @. CHHAOBCKHM, TpyIi-
Ile MHHEPAJIOB MO HX YCTOHYHBOCTH K BbiBeTpHBaHHIO. AHaJjoruu-
Hble faHHble moJydeHbl n E. I'psxemom. B ycnoBusix noeepxHocT-
HOTO BHIBETPHBAHHS anaTHT 10 XHMHYECKOH yCTOHYMBOCTH Nonajaer
B OJHY TPYNNY C OJIHBHHOM, aHOPTHTOM H OHTOBHHTOM H yCTymaer
jgabpanopy, anuesuny, GHOTHTY, aBTHTY, poroBoil o6maHKe, rpaHa-
Ty, anufoty u Apyrum TM. CyilectBeHHO MHAUe OLEHHBAeT XHMH-
YeCKYl0 YCTOHYHBOCTH amnaTHTa B  YCJAOBHSAX BLIBETPHBAHHS
B.-J1. Tpumum. Corsacho ero oueHke, XHMHYecKasi yCTOHYHBOCTD ana-
THTA fABJsIETCS HH3KOH, HO Bce e 0oJiee BHICOKOH, 4eM YCTOHYH-
BOCTh OJIHBHHA, aBruTa, poroBoli 0O6MaHKH, H OJH3KOH K ycTOHYH-
BocTH rpaHarta. [IpeBnileHHe XHMHYeCKOH YCTOHYMBOCTH amaTHTa
HaJl YCTOHYHBOCTbIO OCHOBHBIX IJIATHOK/A3a30B M INHPOKCEHOB MO/-
TBEPIKIAETCH HAKOIJIEHHEM anaTHTa B KOpax BhIBETPHBAHHHA, pas-
BHTBHIX no rab6ponaam u HeKoTopbiM Apyrum nopojam. Ilo pesyin-
tratam nposeaesnoro M. M. Konca u X. A. BufitnaroM usyuenus
KOp BHIBETPHBaHHSA THeiicoB H aM(PHUOGOIHTOR 10¥HOro cKJaoHa Bauj-
THHCKOro IIHTa, allaTHT XHMHYECKH YCTOHYHBee MarHeTHTa, OCHOB-
HBIX MJarHoKaa3oB, NHpokceHoB H amdbnbonoB. MoXHO NpPHHATH,
uT0 Senw (Ap) &= 100—160; Benw)(Ap)=4 (3—5), uto cooTBer-
CTBYeT HH3KOH HJIH OTYACTH CpejHell XHMHuUecKoil ycTOHUHBOCTH, a
Scniisy(Ap) 2 350; Benis)(Ap)=9 (8—9), uTo COOTBETCTBYET BHICO-
Kofi XuMHueckoil ycrofuuBocTH. [To nauneim @. Jladuena [26], xu-
MHYecKH Haubosiee ycToHuHB (TOpamaTHT, HaHMeHee — THAPOKCH-
Janarur.

Te. 5. Mukpors. 514—555, h.,,=530. ITo M. M. Xpyuosy,
he,(Ap) =536 xrc/mm2 Tlo pesyabratam onpejefeHHH, BHIIOJHEH-
HEIX Da3JHYHEIMH HCCJIeAOBATeJSIMH, CpelHsis BeJHYHHA MHKpO-
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TBEPAOCTH anaTHTa HAaxoAHTCH B npeieiax 525—660 krc/mm?
(06biuHO OoKOJO 530—5H60 ).

@ .-M. yer. cpeausia Bpp=7.

MC uuskasn uan cpeanss (?). Kimp=36,4 (ecau Sinw)=220).
Bojiee npaBHJbHBIMH [PEACTABJAIOTCA, OAHAKO, 3HAUCHHA Kjm»=
=~ 16,6—26,6. Bmp=~ 16,2.

[1d — ranaBubiM 06paszoM @ (KHCABIE W UIEJOYHBIE MarmaTtHue-
CKHe TOPOAbl); MOXeT OLITh aKIUeCCOPHBIM H B HHBIX MarmarHue-
CKHX mopoaax (b), B HeKoTOpeix MeTaMopduuecKHx nopoaax (m),
a TAKMe ayTHreHHO-0CaL0YHBIM (S ).

ApoBenconnr— Af Naz(Mg, Fe?t), (Al Fe®t) [Si,0y,]2(OH,
F)g.

[1n. okoso 3,45 (3,3—3,5).

I'. 1. ycr. Hu3kas, Bra=4.

Xum. yer. Hnzkada. [lo A. A. KyxapeHnko, XuMHuecKasi yCTOHUH-
BOCTh LIEJOUHBIX aM(}HG0J0B B yCJAOBHAX NOBEPXHOCTHONO BLIBETPH-
BaHHs 6aM3Ka K YCTOHYHBOCTH POMOHYECKHX NMHPOKCEHOB (HEMHO-
rHM BBIILIE ee), HO YCTyNaer YCTOHYMBOCTH aBruta, OHOTHTA, POro-
BOii o6MaHkH. C yueToM 3THX H APYIHX HAaHHBIX MOMKHO NPHHSATD,
ut0 Scn(AJ) = 40. Bon=2.

Ts. 5,5—6. Mukpors. 708—797; h.n="T749.

®.-Mm. yer. cpenusis. Byp=7—S8.

MC BecbMma HH3Kas HJIH HH3Kad (?). Kimp=~87. Buny,=T7—38.

[1® — a {utesouHBle NOPOAH ).

BAH3KHMH CeJHMMEHTO- H JHTOTeHHYeCKHMH CBOHCTBaMiu o6.ja-
JaeT pHOeKHT.

Bagneneunr— Bd ZrO,.

[Tn. 5,4—6,2 (vaue — okosio 5,8—6,0, 10 HEKOTOPHIM JAHHBIM,
5,7—5,85).

I'. n. yer. BecbMa BHICOKAs, YaCTHYHO — BhICOKad. Bua=11 (10—
11).

XuM. ycr. BecbMa BhicoKast. Scx=500. Bor=11 (11—12).

Ts. 6,5—7 (6—7). Mukpors. Gaaiesnenta -u3 CapMaTCKHX OTJIO-
wennit [Ipuauenposbs, no C. H. Lembany u 0. A. Iloakanosy,
cocraBuna 1470 krc/MM2, uTo CyIIeCTBeHHO Bbillle 3HAUeHHsT A, KO-
TOpOe MOXKHO GO GBI 0XKHIATh HCXOAS H3 BeJHYHHB .

@.-M. ycT. BhICOKasi HIH cpefusia. Byra~9 (8—10?).

MC Bricokasi. Kim, 10 120(?). Bmp=30.

[1® — a (raaBHBIM 06pa3oM, IMIeNOYHbIE MATMATHYECKHE MOPOAHI
H CBSI3aHHbIe C HHMH KapOoOHATHTH ¥ KaMa(oOpHTHI ).

Bapur— Bf Ba[SO4].

ITn. 4,2—4,5, o6biuno okoso 4,4—4.,5; 10 HEKOTOPHLIM JdaHHBIM,
unornaa no 4,7.

I'. 1. ycr. Bucokas. Bys=8 (unoraa 9).

XuM. yer. cunraercs Boicokoit, I[To A. Kaite u JK. Tpuxkapy,
S:»=360 (Bcx=9), uTo 3HAYHTEJBHO BHIIE TNPHBEIEHHBIX 3THMH
HCCJIEIOBATEIAMH OLEHOK XHMHYECKOH VCTOHYHBOCTH KHAHHTA, CTAR-
pOJIHTa, aHAAJy3HTa, HIAbMeHHTa H MHoOrux apyrux TM. TTogoGras
OlleHKa XHMHYECKOM YCTOAiuHBOCTH GapHTa npeacTaB/seTcs Cylle-
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crBenHo 3aBuiuenHoil. [lo MHeHWio astopa, xuM. ycr. Gapura B-
JfeTcs cpejiHeil HJIH BBICOKOH, HO He CTOJIb BBICOKOH, KakK moJaraior
A. Kaite u XK. Tpukap. Scn(Bt) ~ 250 (200—350). B.»=6—8, npu-
ueM 06bIYHO 3HaueHHe B.,=6 Gosee TOUHO COOTBETCTBYET XHMHYE-
ckoii ycroitunBoctn 6aputa, uem B.x=8. [To mkane pacTBopuMOCTH
munepanos, npeanoxentoil A. C. [loBapennmx, 6aput 3aHuMaer
HH3KOE MECTO — B OJAHOiH Tpynne c MHPPOTHHOM, AHTHMOHHTOM H
IPYTHMI H HHXKe NnHpHTa, canepura, rajeHnra u ap.

Ts. 3—3,5 (mo HeKOTOpPHIM AaHHHM, 2,5—3,5). Mukpors. 127—
232; hiep=132; hocp=217 (hep=174,5). Bain3kue 3HaAYEHHS MOJNYLEHBl
H. A. TlynoskuHo# u ap.: 169—221; h.,=195.

@.-M. yer. HH3KadA. Bpn=5 (4—5).

MC nnskas. C yuerom npunumaemoro A. Kaiie n JK. Tpukapom
snauenns Scu(Bt) =360, Kimp=17,8, HO ecan nNpHHATH, HYTO
Sen(Bt) =250, 10 Kimp=9,9. Bmp=10,6 (npu B:r=6) u 159 (npu
B(‘k=9}.

[1® — cBfzan ¢ pasMuIBOM G6oJiee JpeBHHX OCaJOYHBIX TOJL,
cofepxKalllix ayTHreHHHI GapHT (S), H THAPOTEPMAJBHEIX XU (a).

Bactueaut— Bst (Ce, Za) [CO;]F.

Ila. okono 4,9—5,0 (mo 5,2).

I'. n. yer. Boicokast. Bra=9—10.

Xum. ycr. BecbMa HH3Kafl. S;p<<10. Ba=1.

Ts. 4—4.5.

®.-M. ycT. NPOMeNKYTOUHAsi MeXAy cpelHedl M HH3KOH. Bpy=
=5—6.

MC Becbma nuskas. B,,,~1,6—2,0.

[I® —a (ocobGenHO MH1e/MOUHLIC TOPOABI H CBf3aHHEIE C HHMH
KapboOHATHTH ).

Bepuaa— Bl Al;[Bes(SisOis) ].

[1xa. okoao 2,8 (2,6—2,9).

I'. a. ycr. BecbMa HH3Kas, OT4acTH — HH3Kasd. Bua=1 (1—2).

XuM. ycr., Mo-BHAHMOMY, CcpeiHAs, 6Ju3Kas K HH3Koil. Becbma
OPHEHTHPOBOYHO MOXHO MNPHHATh, 4TO S~ 200 HJIH HECKOJBKO
meHee. CooTBeTcTBeHHO B.p~5—6 wuan menee. BrickasbiBaercs
mueHne (M. A. Tlpeo6pakenckuii u ap.) o CYUIECTBEHHO MEHbLICH,
BeCbMa HEBHICOKOH XuMHueckoil yctofunsoctH Gepuina. B Cnopape
no reojorun pocceineil [14] Gepuaa (caaGomenouHbie pasHOCTH )
OTHECeH K YHCJy Han6osiee yCTOAYHBHIX B 30He THIEpPreHesa poc-
CHINMHBIX MHHEpPaJoB (Hapsily ¢ TAKHMH XHMHYECKH BBICOKOYCTOH-
YHBBIMH MHHepaJaMH, KaK aJMmas, KBapl, KOPYHA, HPKOH, Gamie-
JeHT H KaCCHTEPHT).

Ts. 7,5—8. Muxkpors. 1144—1488; h.,,=1222—1410 (1316).
Kaxk ycranoeuna C. H. JleGenera, B noaynpo3paunbix 30Hax KpH-
cTaqnoB 6GepHiia MHKPOTBepiocTh cHuxKaercs ao 1080 kre/mm2,
B HEMmpo3pauHeX — 10 933 krc/mMm2

®.-m. yer. Boicokas. Bpr=10 (9—10).

MC, Kak MOXHO OXHAATb M3 MPHBEICHHLIX 3HAUEHHH NoKa3a-
Tesned ycToH4YHBOCTH, BHICOKAast. Kimp~94,0. B,,~50 (3to 3uaue-
HHe 6/IM3KO K MaKCHMaJabHOMY Aas GepuJuia).
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[1d —a (rpasuToMAbl M CBf3aHHBIE C HHMH 006pasoBaHHA —
NerMaTHThI, TPei3eHsl U Ap.), HHOTJAa M (KOHTAaKTOBO- H pPerioHab-
HO-MeTaMop(HyecKHe NOPoAH ).

Buortur—B K(Mg, Fe2+)3[AlSi30m] (OH, F)z

[1a. B ochoeHom 3,0—3,1, nuorna 2,8—3,15 u paxe 2,7—3,4.

I'. a. ycr. RM3KaA H BechbMa HH3Kas (HM3-332 JHCTOBATOMH, NJIACTHH-
yaroit Gopmu 3eper ). Bra=2 (1—2).

XuM. ycT. HH3KafA, BO3MOXKHO, GaH3kag Kk cpeaHeil, Scn=160.
B.y=4,5, npaueM mepBOC H3 3THX 3HAYEHHH 00Jee TOYHO OTpaXaeT
XHMHYECKyl ycroiunBocTh OHoTuta, yem Bropoe. [To [O. I1. Ka-
3aHCKOMY, npH (OPMHPOBaHWH THAPOC/IOLHCTO-KAOJHHUTOBOH Ko-
pHl BHIBETpHBaHHA GHOTHT — OJAHH W3 HaHMeHee YCTOHYHBHIX MHHe-
pajioB H HauyHHACT PA3PyIUaThCAd B CaAMOH HHIKHell 30He (30He Je-
3HHTErpaluu ), TAe elle COXPaHATeA CyJbMHAB XKejaela, IIayKo-
HHT, TTHPOKCEHH! M JPYrHe MHHepaJsbl, XOTs NPeANoJOXKHTeJIbHO OH
MOJKET YaCTHYHO NePexofuTh H B Gojee BLHICOKYIO 30HY BEIBETPHBA-
HHS (HHXKHIOIO 4YacTh THAPOCTIOAHCTO-KAOJHHUTOBOH 30HB). [lo
X. Buabsavcy u Ap., GHOTHT HECKOJBKO ycTOHYHBEE, 4eM pOropas
o6MaHKa (4TO COOTBETCTBYET MOJOMKEHHIO GHOTHTA B PAAY YCTOHuH-
BoctTH Muuepanos, no C. [oajanuy), HO MeHee YCTOHYHB, 4eM OJIH-
roknasz—ange3ut. [lo HeKoTOpbIM AAHHKIM, B TOM uHCJe IKCHepi-
meHTadbHeiM (B. Keaep n ap.), GHOTHT 1o XMMHYECKO#l ycTOHuH-
BOCTH BhInajaer mu3 uspecrHoro psaa C. ['onauda, NOCKOJBKY B He-
KOTOPHIX YCJIOBHAX NOBEPXHOCTHOrO BHIBETPHBAHHS OH MEHee yCToH-
uHB, ueM aHiesuH, Jabpagop, ambubo/ibl, THPOKCEHB H JaxKe OJH-
BHH. @, llledbdep Takke ykaswiBaer, uTo B cepo-OYpbiX NOA30JH-
CTHIX ToJmiax OHOTHT YCTymaeT mo XUMHUYECKOH yCTOHYHBOCTH M-
pokceHaM, xJopHTtam, aMmdubonaM, nJarHokaaszaMm, KaJHeBbIM M0Je-
BuM Imatam H Ap. Ilo pnauwneim X. Baw nep Mapena, GHOTHT no
XHMHYECKOH YCTOHYMBOCTH B YCJOBHAX BHIBETPHBAHHS H II0YBOOD-
pasylollnx MPOLECCOB YCTymaeT BCeM IJarHOKIa3aM, BKJOYas oc-
HOBHBIE, ¥ aMpubonaM; 3aHHMAaeT NPOMEKYTOTHOE MOJOKeHHe MexK-
Ny aBrutom u runepcredoM. A. A. Kyxapenko takxe cuntaer GHo-
THT XHMHUECKH MeHee YCTOHYHBBIM B YCJOBHSIX MNOBEPXHOCTHOTO
BLIBETPHBaHHS, 4eM poropasi oOMaHKa W OCHOBHBIE IJATHOKJIa3HL.
B noctpoeHHBIX HM pAlax OTHOCHTE/JbHON YCTOHUHBOCTH MHHEPAJIOB
NpH XHMHYECKOM BHIBETPHBAaHHH GHOTHT B OZHOM CJyyae 3aHHMAeET
noJoXKeHHe MeX1y aBrHTOM H POroBoi oOMaHKOH, a B JApyrom —
MeXKAY Keae3HCTO-TJIHHO3eMHCTHMN aMpubosaMiu M aKTHHOJIHTOM,
HO Bce Ke HIDKe ocHoBHBIX naarHoknasos. A. I'. Koccosckas cum-
TaeT GHOTHT OAHUM H3 XHMHYeCKH HauMeHee yctofiunBhix TM B ye-
JIOBHAX NOBEPXHOCTHOIO BHLIBETPHBAHHS M I1OCTCEAHMEHTAIHOHHOTO
BHYTPHCJIORHOTO pacTBOpeHHs. BechMa MHOrOYHCJEHHH H APYrue
OlIEeHKH, YyKa3bBaloOlllHe HA CPaBHHTENBHO HH3KYI0O XHMHYECKYIO
yerofunBocth Guotura (Y. Baccerr, HOx. Boiab, M. Buibcon,
M. Ixekcon, ®. Jlabuen, H. B. JlorBunenko, I1. Pafixe u ap.).
®. TleTTHAXOH BBICKa3blBaeT JPyroe MHEHHe: B YCJOBHAX BHYTPH-
cJ10fiHOr0 pacTBOpeHHA GHOTHT ABJSETCH XHMHYECKH BLICOKOYCTOM-
YHBHIM MHHepaJoM, Aaxe GoJsee ycTOAYHMBBIM, YeM KHAHHT H CTaB-
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POJHT, M MPOMEXYTOUHBIM IO YCTOHYHBOCTH MEMXKAy rpaHaToOM H
anatutoM. CTosib BBICOKAsi OUEHKa XHMHYECKO{l ycrofiunBoctH GHO-
THTA B YCJOBHSX MOCTCEAHMEHTALHOHHOr0 BHYTPHCAOHHOIO pacTBo-
penHsi npeacTaBaAsieTcs, OAHAKO, CHJAbHO 3aphitiieHHol. CoraacHo
pacuernbiM AannbiM I1. Paiixe u @. Jlajuena [26], GuoTur no xu-
MHYECKOfi YCTOHYMBOCTH B YC/JOBHAX BLIBETPHBAHHSN CYLLIECTBEHHO
IPEBOCXOAHT aAM(PHGOIBI H IMHPOKCEHBI, HO 3HAYHTENBLHO YCTymaer
NOJEBLIM LINATaM, MYCKOBUTY H Ap. XiMHUECKas YCTOHUYHBOCTL OHO-
THTa OJH3Ka 0 BeJHYHHe K ycToHuMBOCTH anugora (cm. taba. 29).
C yyeToM H3N0MKEHHBIX H APYrHX (QAKTHUECKHX MAAHHBIX MOXHO I10-
Jarath, yto ykasaunas A. Kaiie u K. Tpukapom [23] ana Guorn-
T4 BEJHYHHA XHMHYECKOH YCTOHYHBOCTH B YCJOBHAX BHIBETPHBAHHSA
S:#=160 siBAsieTCsI HECKOJBKO 3aBLILIEHHOH M 4TO, C Y4ETOM 3Haye-
nuit Scu apyrux TM, Scn(B) =~ 50—100. CootserctBerto Bew(B) =~

Ts. 2—3 (o6byno 2,5—3). Mukpors. okoso 60 Kre/mm?,

®.-m. ycr. HH3Kas B,y=3 (2—3).

MC BecbMa HH3Kasi, oTuacTH — HH3Kas (?). Kimp=2,0—32.
Bump=~6,4 (no 10,6?) uan HeCKOJIbKO MeHee, 0K0J0 4,3.

[I® —a, m.

Bpykur— Bk TiO,

[T, 3,8—4,2 (o6biuno 3,9—4,0; no apyrum paunsiM, Gojee pac-
npoctpaunen 6pykut ¢ §=4,1-+4,2). I'. a. yer. npomexxkyTouHas mex-
Iy cpeaHeil H BHICOKOH Bra=7 (7—8).

XumM. ycr. BecbMa BBICOKasA. Scx=>530. Bop=12. Mmerotes, onua-
ko, Aauuele (B. ITuropuuu, ®. BeHbsiie H ApP.) O CYIUIECTBEHHO
Oonee HH3KOH XHMHYeCKOH YycTOHYHBOCTH OpPyKHTA B YC/AOBHAX MO-
BEPXHOCTHOTO BBIBETPHBAHMSA, 4 OTYACTH H B YCJOBHAX BHYTPHCJON-
soro pacrBopenusi. @©. CHHAOBCKHII cuHTaeT GPYKHT OTHOCHTEJbHO
TPy/HO BbIBETPHBAeMBIM MHHEPAaJOM 1 OTHOCHT €ro (COBMECTHO C
aHaTasoM H THTAHHTOM ) K cpeaHeH, uweTBeproit rpynne H3 Bblie-
JISIEMBIX HM ceMH rpyun yctofiuusoctd TM Tsikesof dpaKiun K BH-
perpuBanuio. Coraacio oueHkam @®. CHHIAOBCKOTO, B YCJAOBHSIX BHI-
BeTpUBanHNs GPYKHT XHMHUECKH YCTOHUYHBee 3MHAO0TA, IOH3WTA, Tpa-
HaTta, amM¢puboJ0B H APYTHX, HO CYIIECTBEHHO MeHee YCTOHYHB HE
TOJBKO, 4eM LHPKOH, PYTHJ W TYPMaJHH, HO H UeM aHAAaJy3HT, KHa-
HHT, CTaBPOJIHT, CHIJIHMAHHUT, a TaKke Kopyua u aiomopthepurt. Ilo
9KcnepuMeHTaNbHEM nauubiM C. Bpycramasra, 6pykuT (COBMECTHO
C UHPKOHOM, PYTHJIOM M 2HATA30M) SBJAAECTCH XHMHYECKH BLICOKO-
yCTOHUHBBIM MHHeEpaJaoM, 6oJee YCTOHUHBBIM, HeM TypMaJiHH, KHa-
HHT, CH/LTHMAaHHT H ApyrHe pacnpocTpanentbie TM.

YeroitunBoets 6PYKHTA B MOCTAHArEHE3e H3yueHa HEL0CTaTOUHO.
HMeloTcss OCHOBAHHA NoJIarath, YTO B YCJAOBHSX NpOTOKaTareHesa
H 3HAuYHTe/bHOl HYacTH WJH Jaxe BCEro MesoKaTareHesa OGpyKHT
O0OBIYHO BTOJIHE YCTOA4YHB, O HeM CBHAETEJbLCTBYET, B UYACTHOCTH,
ero ayturenHoe o0pasoBaHHE B TEPPHTEHHBIX OTJOXKEHHAX Ha MOA-
craanu Mesokarareneza. Oanako npu Gojee ray6oKoMm MocTaHare-
HeTHYeCKOM NIpeobpa3oBaHHH OCAJ0YHOTO BElecTBAa Ha IOACTaAHH
anokararenesa (maummasi ¢ rpajgauun AK,;, a BO3MOXKHO, H ¢ KOH-
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1la Me3okartareHesa) OPYKHT OKa3blBAeTCH HEYCTOHUHBBIM H, [0-
BHAHMOMY, Tpanc(opMHpYyeTCs B anatas.

Te. 5—6, oO6biuHo 5,5—6. Mukpors, 436—443; h.,,=440. Tlo
onpenenennsim H. 10. Hxopuukosoii (1948 r.), h=0532-
-=1072 kre/mm? (06biuno 795—910 kre/mm?).

@ .-m. yer. cpeansas. Bpn=6—8. Hanboaee npaBunsHbuiM (1 Hau-
Gosiee COOTBETCTBYIOLLHM BeJHUMHE TBEPAOCTH OpPyKHTa N0 LIKaJje
Mooca ), no-BuaumMomy, ABJASETCA NPOMEKYTOYHOE 3Hauenue Byp=7T.

MC cpennsisi HaH BBICOKAas g0 BecbMa BbICOKOM., K).,=058,3, ec-
au h=440. I1pu Gosee BeICOKHX 3HAUeHHAX N1 Kimp==105,3—120,6
H Jaxe HeCKoJbKo Goaee. B, 31,7 (27,2—36,2).

[I® —a, B 3HauuTeJbHO MeHbllell Mepe — APYyrue HMCTOYHHKH.
B ocanouHbix nopojax yacto ayTHTreHHBIH.

Boavppamur— Wm (Fe, Mn) [WOq].

[Tn. okoao 7,4 (6,7—7,5, obbiuno 7,2—7,5; #asi coBCTBEHHO
Boabpamuta Fegs Mngs [WO,4], npomexytounoro umena psjaa
rio6ueput — depbepur, 6=7,370).

I'. 1. yer. BecbMa BbicoKaf. Bry=11.

Xum. yer. cpeanss uan Beicokasi (?). ITo A. Kaiie u K. Tpu-
Kapy, Scn=360, uto coorBetcTBYyeT Ben=9. ITH 3HAueHUs, NO-BHAH-
MOMY, 3aBbillleHbl. MoXKHO TNpHHATH, 4T0 Ben(Wm) =7 (7—9?).
Ewe Huxe xuM. ycr. Boabdppamura, no A. A. Kyxapeuko.

Ts. okosio 5 (4—5,5), N0 HeKOTOPBIM JAaHHHIM, 4—4.5, no Apy-
ruM, 5—5,5. MukporB. 398—593; h.,=455. Coranacno HamuGogee
HOBHIM AauubiM, noayuennsiM C. M. JleGeaesoit [5], mMukporBep-
AOCTh BoJb(paMuTa n riobueputa pasua 232—626 kre/mm?, ho,=
=304—465. Toayuenusie C. M. Jlebenesoii [5] nanuble no Mukpo-
tBepAocTH (epbepura GJIH3KH K NPHBCACHHBLIM 3HAUCHHAM MHKPO-
TBEPAOCTH BoJib(paMuTa H rrobHepuTa, OTJHYasCh OT HHX, TJABHLIM
00pasoM, HECKOJIbKO MEHbIIHMH mpefesaMyu KodebaHus BeJHUHHLI
MHKPOTBePAOCTH. BJH3KHe 3HAaueHHss MHKPOTBEPAOCTH II0JIYYEHbI
aas BoabGpamura C. BoBu u K. Teitnopom: 357—394; h.p,=373.
OTtH AaHHBe GAH3KH K 3HAYEHHSIM MHKPOTBEPAOCTH, MOJYYeHHBIM
C. W. JleGeneoit panee aas ¢epbepura (Fe[WO4]): h=322—412;
hep=402. Jlannsie o MukpotBeppocTi (epGeputa [5], noayuenune
MO32Ke, HeCYIeCTBEHHO OTJHYATCS OT NpHBeJeHHbIX: h=300-+527;
hep=2354-+425. Bonee Hu3KHe 3HAUEHHS MHKBOTBEPLOCTH MilHepa-
JIOB TPYMNNH Bojdb(ppaMmuta (6€3 pasneseHHs] 3THX MHHEpPaJoB Ha
oTAebHbie MHHepaJbHble BHAbI) vKasaHol B cBoRke [lw. Kpeiira
n 1. Borana: h=312+342. M coBceM yxe HH3KHE 3HAUCHHS TMOJY-
yensl AJs Bodbppamura M. A. Tlymoskumnoii: 107—258. Buuskue
3HaYeHHs MHKpoTBeprocTH noayuensl M. A. Ilynoskuuoit u aas
rio6ueputa (Mn[WO,]): 199—219; hep=209.

D.-m. yer. cpepnsis. Byp=6.

MC nuskas. Kimp=22,1 (npu S;n=360) unn uuxke, B,,,=163
(npu Bern=9) unn Huxe — okoao 12,6 (npu Bep=7). Ecau onpene-
JaTb 6ansn MHrpauuonno# cnoco6uocTH no dopmyae (4) ¢ yuerom
BLICOKOH MJIOTHOCTH MHHEpaJa, To, B 6JH3KOM COOTBETCTBHH C Npei-
craBaennsMu A. A. Kyxapenko, noayuaem, 4To BOALGpPamMHT ABJIS-
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eTcsi OJHHM H3 HaHMeHee Murpauuonnocnoco6usix TM, obaapaer
BecbMa Hu3koit MC: By,p,=3,8--4,9 (umuxHee 3HaucHue NOJYYeHO
¢ yuetom Ben(Wm) =7, Bepxnee — npu Ben(Wm)=9). 1. M. Osze-
pOB YKashblpaer, 4T0 yAaJeHHe BOJAb(YPaMHTa OT KOPEHHOrO HCTOU-
HHKa MoXeT AocTtHrath 5—6 kM. [To Apyrum daHHBIM, MaKCHMalb-
Has AAJbHOCTh BO3MOMKHOIO NepeMelleHns BoJb{pamuTa OT KOpPeH-
HOTO HCTOYHHKa He npeBbllaer 2,5 kv [14].

[1® —q (cBA3anHbie ¢ TPAHHTOHAAMH THAPOTEPMAJHTH], a TaK-
e TrpeH3eHbl, IerMaTHThl H Ap.), pexe — m (CKapHH ).

Faneunrt— Gn PbS.

Iln. okoao 7,6 (7,4—7,6).

I'. a. yer. BecbMma BeIcOKaf, Bua=11.

XuM. yer. Huskasn. Scp~ 10, Banx 2 (1—2).

Ts. 2—3, 06syH0 2—2,5. MukpotB. 64—110; hp,=87. ITo C. Bo-
Bu u K. Teinopy, h=T71+84; h,=76. Ilo M. A. TlynoBkuHoii,
h=43—101. Tlo k. Kpeiiry u 1. Borany, h=>59—65.

@.-M. ycr. HH3KaA. Bpr=3.

MC Becema mH3Kafg., Kimp=~0,1. Bp=18—27. Oaun us Hau-
MeHee MUrpauHoHHocnocobubix TM.

I1® — g (cBsi3aHHBIE C TPAHHTOHAAMH THAPOTEPMAJHTHI ).

Fannt— Gnt ZnAlO,.

[1an. YkaspiBaeMble B pPa3iHuHBIX HCTOYHHKAX 3HAYCHHS [JIOTHO-
CTH TePPHIeHHOT0 TaHWTA BapPbHPYIOT B BecbMa LIMPOKHX Npejenax
(3,6—4,9, yame 4,0—4,6).

I'. 1. yer. B OCHOBHOM BBHICOKasi; YaCTHYHO, BO3MOXKHO, CpPeaHAN.
Bra=9 (6 (?)—9).

XHM. ycT. BecbMa BbicOKad, Bqp=~~ 12.

Ts. 7,5—8. Mukpors. 861—1233; hp,=1047. B Gosee nosaunei
pa6ore C. H. JleGeneBa [5] NpHBOAMT NpaKTHUECKH TaKHe XKe 3Ha-
uenus: 860—1253. Mmeercs onpepenenioe HECOOTBETCTBHE MY
NPHBOJAHMBIMH 3HAYEHHAMH TBepaoctn no wWwkKaiae Mooca (H) n
MHKpOTBepaocTH (h): mosyuenHble 3HAUeHHA A CylLeCTBEHHO HHZKE
oXHIaeMbix (ecaM HCXOAHTL u3 Beanuuubl f{). Topasno Goablie
(MpaKTHYeCKH TOUHO) COOTBETCTBYIOT BeJHuUHHe TBepaocTH no Moo-
Cy 3HaueHHsT MHKDOTBEPAOCTH TaHHTa, nogayueHnole B. $larom wu
A. Munavanom: h=1491--1605.

@.-M. ycT. BhicoKasi. Bpy=9.

MC Bechma Bbicokasi. Bnp=36,0.

II® — m (KOHTAKTOBO- II perHoHaljbHo-MeTaMop(uuecKne nopo-
IABl), @ (merMaTHTH ).

Fematur — Hm Fe,0s.

[1a. okoxo 5,3 (5,0—5,3).

I'. a. yer. Beicokas. Bua=10.

XuM. ycr. CBeieHHs O XHM, YCT. reMaTHTa BeCbMa NMPOTHBOPEYH-
Bbl. [To A. Kaite u K. Tpukapy, xum. ycr. remaTura CpemHss.
Scn=200, uto coorBercTBYeT B.y=5—6. [lo oanolt H3 OlUEHOK
I'. Muabnepa, rematut obaajaer cpeaHell YCTOHYHBOCTEIO, O ApPY-
roff — GBICTPOif THAPATHPYEMOCTHIO 1 JHMOHNHTH3ALHE!, ec/id OH He
«3anevaTan» B Henponunaemeix nopoaax. A. A. Kyxapenko oTHocHT
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reMaTHT K YHC/IY XHMHYECKH BecbMa YCTOHUHBBIX MHHEpPajoB, CYH-
7as ero OJH3KHM 110 YCTOHYMBOCTH K XPOMLUMHHEJHAAM H JIHMOHH-
1y. Oanaxo A. Kaite u JK. Tpukap noaaraior, uto XuUMHuYECKas yc-
TOWYHBOCTDL reMaTHTa MO NPHHATOH MMH YCJIOBHOW WIKaje B 3 pasa
Hixe ycrofiunsoctn aumonuta. C. H. Hem6an u [O. A. [Monkauos
yKasbiBAIOT Ha HEYCTONYHBOCTH IeMaTHTa B 30He runepreHesa. Ha
OCHOBAHHH 3THX M APYTHX JaHHBIX MOXHO NMPHHATH B 06IIeM ciy-
vae, uto Bop(Hm)~6 (5—7?) Hi1i HeCKOJIbKO MEHbLIe,

TB. okoao 6 (5—6,5).. MUKPOTB. ISl KPYNHOKPHCTAJJIHYECKOTO
reMaTHTa HECKOJbKO BBHIIIE, YeM 3TO MOXKHO ObIIO OXKHAATH, HCXOAA
H3 erd TBepAocTH no mkaae Mooca: A=920--1062; A, =953-+1009
(C. Bosu, K. Teitnop, C. H. Jle6enera). [To Ix. Kpeiiry n JI. Bo-
rany, hep=1038. Y. A. IlygoBKHHA npUBOAHT CyILleCTBeHHO GoJee
HH3KHE 3HAUeHHs!, XOPOUIO COTJacyIolHecs CO 3HAYEHHSMH TBEpJO-
CcTH rematirta mno wmkajide Mooca: h=683—845; h.,p=764. 3Hauu-
TEJbHO MeHbIIeH SIBJAETCS MHKPOTBEPAOCTh M'HJPOreMaTHTa No AaH-
M M. A. Tlynoekunoit: A=138.

®.-M. ycr. BhicoKasi, 6H3Kas K cpeaHedt. Byr=9 (8—9). ®.-m.
yCT. THAPOTeMaTHTa HHU3KafA. Bpp=4.

MC cpeansas Kimp=36,0—38,1. B,,=17,1. [To H. M. Oseposy,
vAaJeHHe I'eMaTHTa OT KOPEHHOrO HCTOYHHKA MOMKeT JIOCTHraTh
20 kM. MC ruzporematnta BecbMa HH3Kas WM HH3KAR: Kimp = 55.
Bmp ~6,3—8,0.

1D — m (xene3ucTele KBAPUHTH H Ap.), @ (KHCJALIE H LIeJI0Y-
Hble MarMaTHYecKHe IOPOAb) H Ap.

TFTepuuuut— He FeAl,O,.

[Tn. okoao 4,2 (3,9—4,4, vame 4,1—4,3).

I. n. yecr. BoicOKas, yacTHuHO — cpeiusis. Bry=7—8 (B OCHOB-
HoMm 8).

XHM. yCT., IO-BHAHMOMY, BBICOKAasi (AaHHbie HENOJHble). Sqn=
~400. Ber=9 (9—10).

Ts. 7,5—8. Muxpors. okomo 1500 (1478—1533), no B. fury u
A. Muanmauy.

®.-m. ycr. BRIcOKasA, Byr=10.

MC Becbma BhicoKast HAM BhCOKast. Kimp=2142,9. B.,=318.

[1® — b, B MeHblIel cTENeHn M, HHOTAA — 4.

Funepcren — Hp (Mg, Fe)q[Siy0s], npomexyTounsiii unen
pana sucratnt (En) Mgs[Si;06] — deppocuant (Fs), Feq[SizOs)
¢ copepxanuem Fs 30—50 %.

[1a. o6biyHo okoao 3,4—3,5 (3,3—3,5, uuorga 3,1—3,55).

. o. yer. nuskas. Bua=4 (3—4).

XumM. yer. nuskas. S.p=40. Bcr=2.

Ts. 5,5 (5—6).

®.-M. yer. cpenuas. Bpp=7.

MC nuskast. Bmp=7.

[Nd —m, b.

Fnaykounnt— Gec K(Fe, Al)3[AlSi;040] (OH);-H,0.

Ilxa. 2,2—2,95, o6biyno 2,5—29.

[. a. ycr. BecbMa Hu3Kafa. Bua=1 (1—2).
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XuM. ycr. Hu3kas. Scp=10. Bey=2.

Ts. 2 (2—3).

®.-M. ycT. HH3Kaf, 4aCTHYHO — BecbMa HH3KadA. Bpp=3 (2—3).

MC uuskas. Bp,=6.

[1® — s (ocamounnit). YacTo ayTureHHbi,

I'naykod au— Gl NapMgsAly[Si4011]2(0H, F),..

I11., no pasHem HanubiM, 2,9—3,5, obuiuno okomo 3,1 (3,0—
3,15).

I'. 1. yer. uuskast. Bpa=2--4, cpeaunit Bng=3.

Xum. yer. Huskas. Sep=10, Bon=2.

TB. okoso 6 (56—6,5).

D.-M. ycT. cpeauns. Byp=8 (7—8).

MC nuzkas (ocobenHo Hu3ka MC BOJOKHHCTBHIX Pa3HOBHIHO-
creit). Bmp=9,25.

ne —m. -

F'panater— G.

PasnooGpasHas rpynna MHHepaJoB, BKiawuaomas (Mg, Fe, Mn)
Al — rpanaTh-nupaJbCOHTE  (MHPON, AaJbMaHAHH, CMECCapTHH)
(Gp) u Ca (Cr, Al, Fe) — rpanarel-yrpanfiutel (yBapoBHT, TIpoc-
cynap, auapaaut) (Gu) W HX MHOPOWHC/JEHHbIE Pa3HOBHIHOCTH
(HanpuMep, HHOTJa ycTaHaBJaHBaemeic B coctaBe TM THTaHcozep-
JKallie pa3sHOBHAHOCTH aHAPAaANTAa — MEJAHHT H ILIOPJOMHT).

CenuMeHTO- M JIHTOTeHHYECKHe CBOMCTBA PA3JHUHBIX TPaHATOB
CYLIECTBEHHO Pa3JHUHbL.

Iln. 3,6—4,4 (ob6uiuno 3,6—4,3). Muorga, ocobeHHo B pasHo-
BHJAHOCTAX TpOCCyJasipa ¢ MOBHIIEHHBIM coiepxanuem H,O, nu
cHHXKaercs go 3,1—3,2.

I'. 1. yer. o6blyHO cpeaHss H Bhicokas. Bua=5—8.

XHM, YCT. OMHHX H TeX e TrPaHATOB B PA3/IMUHBIX NPHPOAHBIX
VCJIOBHSAX BecbMa pasJjnuHa. BechMa pas/inuxHa M XHM. YCT. pasjny-
HbIX I'PaHaTOB B OJAHMX H TeX XKe YCJOBHAX. B LenoM B yciaoBHAX
[MOBEPXHOCTHOTO XHMHYECKOTO BLIBETPHBAHHA TrpaHaThl o6JagamoT
HH3KOH M cpelHeil YCTOHYUHBOCTBIO, B YCJOBHAX MOCTCEAHMEHTAIlH-
OHHOTO BHYTPHCJONHOTO PAaCTBOPEHHS XHM. YyCT. TPaHATOB CYIIECT-
BEHHO Bbllle — BbicoKafg u cpeluss. (Mcnoibsys npuustyio cHM-
BOJIHKY, CKa3aHHOe MOXHO 3alHCaTh B BHAE KPATKOTO BLIpayKeHHS
Scniis)(G) > Scniw)(G).) XuM. yCT. NHPAJbCIHTOB (32 HCKIOUEHHEM
CreccapTHHa) B LeJOM CYIIeCTBEHHO Bhillle, YeM YrPaHAHTOB
(Scn(Gp) >8cr(Gy)), XoTR HHOTAA BHICKA3WIBAGTCH H MPOTHBOINO-
JIOXKHAsT TOYKa 3peHHs.

Ts. 6,5—7,5 (no HekoTopuiM AaHHEIM, Ao 8). Bosee Bhicokas
TB. XapaKTepHa AJsl MHPaJbCIHTOB.,

@.-m, yCT., B OCHOBHOM BHICOKafl, OTYaCTH Cperussd. Byn=9 (8—
9). Spn(Gp)>Spn(Gu).

MC Bbicokas (aabMaHIHH, nupon), cpeanss (yrpaHauTe) H
HH3Kas (CreccapTHH).

[T — m, pexe a, ewe pexe b.

ITo K. Xepnbary n K. Kuaefiny, nanbosee pacnpocTpaHen H3
rpaHaToB aHApajauT. ITO yTBepxAeHHe oumHO0YHO. AHApAAHT CO
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BCEMH Pa3HOBHAHOCTAMM (MEJAHHT M IIOPJOMHT ) — CPABHHTE/bHO
peakuii rpanat. HanbGosee pacnpoctpanen M3 rpaHatoB B KopeH-
HbBIX MAarMaTHUECKHX H MetaMop(uuecKHX MOPOAAX MHUTAIOUIHX MPO-
BHHIHI, 6Ge3ycJoBHO, aJbMaHIAHH. AJbMaHAHH valle 4yeMm Jpyrue
MHHEpaJpl U3 TPYNNbl TPAHATOB BCTPeualoTes B OCaJ0YHLIX 06paso-
BaHHsX (ceauMenTHTax). BaxHo He To, 4TO 3TOT MHHepaa HaHbO-
Jiee pacnpocTpaHeH B KOPEHHBIX Nopojax, a 1o, 4To OH Hauboaee
YCTOHYHB B XHMHUECKOM OTHOLIECHHH H OIHH M3 Hanbojec YCTOHYH-
BHIX B (DM3HKO-MexaHHYeCKOM.

Ouoncup— Ds CaMg[Si;0].

[1a. okouo 3,3 (3,1—3,4).

I'. 1. yer. nuskas. Bra=3-+4 (o6puno 6anxe K 4).

XuM. yer. Huskaa. Scn=>50. Bir~3 (2—3). Takum o6paszom, no
A. Kai#ie u JX. Tpukapy [23], auoncua siBasieTcss XHMHYECKH He-
CKOJIbKO MEHee YCTOHUMBHIM, ueM aBTHT. C 3THM corjacyiorcsi #
pacuernbie aannbie [1. Paiixe u @. Jlapuena [26] no Beamunnam
HHJeKCa BLIBETPHBAEMOCTH 3THX MuHepasoB (cM. taba. 29). Ilo
B. I1. Barypuny, A. A. KyxapeHKo u HEKOTOpHIM APYTHM aBTOpaM,
INHONCHA XMMHUYeCKH GoJiee yCTOHYHB, 4yeM aBrutT. DOJbIIHHCTBO aB-
TOPOB XHMHYECKYI VCTOHYHBOCTb 3THX MHHEpPAJOB CUHTaeT OfHHA-
KOBOH HJIM BecbMa OJH3KOM,

Ts. 5—6, o6siunO 5,5—6.

®.-M. ycT. cpepnsisa. Bopn=T7-8.

MC cpennss, 6au3Kas K HH3KOW, By, max= 12 HIH HECKOJBKO
MeHblle.

I[1® — b, m, uaorna — a.

BiH3KUMH celNMeHTO- H JHTOTeHHYeCKHMH cBoiicTBaMH ob6Jaj1a-
eT XPOMAHOMNCHJ, CBA3aHHBIH OOBLIYHO ¢ KHMOepJUTaMH.

JdHucTeH—CM, KHAHHT.

HioMmoptbepur— Dm Al;[Si0O4]3[BO;] Os.

I1a1. okoao 3,3 (3,25—3,45).

I'. n. yer. uuskas. Bra=4 (3—4).

XuM. yer. Beicoxas. Bep=9 (8—10). ®. CHHOBCKHH, BbIASIHB-
it ceMb (I—VI1) rpynn yeroiiuuBoctu TM k BHBeTpHBaHHIO — OT
OYeHb JIeTKD BHBeTpHBaeMBX (HeycrofiumBbix) (I rpynna) jfo He-
suiBeTpuBaeMblx (ycrofiuuBnix) (VII rpynma), otHec nioMOpPThepHT
K VI rpynne nesnauuteJbHo BHBeTpuBaembix TM (Hapsay ¢ kua-
HHTOM, CTABPOJIHTOM, CHIAJHMaHHTOM H KopyHaoM). [lo @, Cungos-
CKOMY, AIOMODTBEPHT MO XHMHYECKOH YCTOHYHBOCTH NPEBOCXOMHT
aHAaJy3uT, anatas, G6DYKHT, THTaHHT H GoabmiMHcTBO Apyrux TM
TAXKENA0I QpaKuuM H CYLUIECTBEHHO YCTYNaeT 3 JaHHOM OTHOIIeHHH
JIHIIb HHPKOHY, PYTHAY H TYPMaJHHY,

7 g

@.-M. yer. BbicOKast. Bon=9.

MC BhicOKas HJIM BechMa BhicoKas. B, ~40,5.

I1® — a (nermatHTH ), m.

3o0ao0T10— Gd Au.

Iln. nan6onee wacro 15,6—18,3, unorna mo 19,7 (B cpeanem
okone 17). ‘
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I'. &. ycr. Becbma BbicoKast. Bue=11.

XuMm. ycr. BecbMa BhlcoKast, S¢p=>550. B=12 (12—13).

Te. 2—3 (2,5—3). Mukpo1B. 50—59, h,=54. BecbMa cxojHble
naunsle npusefenst Jx. Kpeiirom u [I. Boranom: h=53-58 u
C. bosu u K. Teifimopom: £A=50--52; hcp=>5]1. Bauzkne suwauedus
mMuKpoTBepaoctd noaydenst M. A. IlynoBkunoii: h=46-+68. Ha
HECKOJIbKO OoJiee BHICOKHe 3HaveHus ykasmiBaer C. M. JleGenesa
[5]): h=45-+-90, hep=47-85.

@.-m. ycT. BecbMa HM3Kaf, HHOrja — HHM3Kad. Bpp=2 (2—3).

MC BecbMa HH3Kas Had HH3Kas (otuactu). Kimp=1,75 (1,5—
20 uau wHeckoabko 6oaee;, o6wiyuo 1,6—1,9). Bn,~7,2—10,8.
Bin,~24—3,6. B KauecTBe npHMeuaHHsi K NMPHBeJAEHHBIM 3Hade-
HHUSIM [l0KasaTe/jeidl rHAPOA3POAHHAMHYCCKOH YCTOHYHBOCTH H MH-
rpallHOHHON CHOCOOHOCTH 30J10Ta HEOOXOAHMO OTMETHTh HCKJIYH-
TeJibHOe pa3HooOpasue pasmepoB U MopdoJiorun (CTeneHb yioueH-
HOCTH ) 30JI0THH. DTHM onpeleasercs HaGa0LaeMblii B NpHpoie H
10 3KCNepHMeHTa/NbHBIM OfpejeseHisM BechbMa 3HAUYMTEIbHBIH pas-
Opoc BeJHYHH €ro rHApaBjJHYecKoii KPYNHOCTH, KOr4a OAHH 30JI0TH-
Hbl 00/1aa10T HCKJIUHTENLHO BEICOKOH T'HAPOaspoJAHHAMHYECKOMH
VCTOHYHBOCTBIO, SABJAITCS MPaKTHYECKH HelepeMellaeMbIMH HJIH
MOYTH HelepeMellaeMbiMH NO JaTepafH, TOTAa KakK Apyrue npubJn-
JKAITCs 0 CBOMM CBOHCTBAM K CYLIeCTBEHHO 6o0Jiee NMOABHMKHBIM I
murpaunontocnoco6usiM TM («nsaByuee 3040T0» ). MakcHMalbHOE
yAaJieHHe TePPHreHHOrO 30/10Ta OT KOPEHHBIX HCTOYHHKOB COCTAB-
aser 8—10 KM (He cuHTas KOCOBBIX KOHIeHTpaumit) [14].

[1® — a (cBsizaHHBIE ¢ TPAHHTOMAAMH THAPOTEPMAJHTHI), a TaK-
e m (cKapHbl U Ap.).

Haomenur— I FeTiO;.

Iln. okono 4,8 (4,6—4,9, uvorga no 5,2). Ilpu aefikokcenusa-
IIHH IIJIOTHOCTh HJIbMEHHTA CYULeCTBEHHO CHHIKAETCH.

I'. x. yer. Boicokast. Bra(1)=9. Bra(li) = 8.

XHM. yer. yHcTOro HibMeHHTa cpefussi. OAHAKO, B OTJHUHE OT
GoapluucrBa Apyrux TM, 3epHa HJbMeHUTa Ja)Ke MPH HHTEHCHB-
HOM H AJHTEJLHOM XHMHUYECKOM BO3JEHCTBHH He YHHUTOMKAIOTCS,
a4 COXpaHsIOTCH, MOABEprasich JHIIL CTPYKTYPHOH H XHMHIECKO
TpaHcopMally, NMOJAYYHBLIEH Ha3BaHHe JEeHKOKCeHH3anWu (a Tak-
JKe apH3OHHTH3alHH, pyTHAu3auun H np.). Takum oGpasom, HJIb-
MEHHT XHMHYECKH He O4YeHb YCTOHYHB, MOTOMY YTO OTHOCHTEJbHO
JIeTKO MojBepraercss JeHKOKCeHH3alUHH (pa3BHBaIOUIeHCS OOBIMHO
C TOBEPXHOCTH H 1o TpeuinHaM zepen ). Ofulee KOJHYECTBO TeppH-
TeHHBIX 3epeH MPH 3TOM ocTaercss HeM3MeHHBIM. Taxkum oGpasoM,
€CJIH NPpH KOJHYECTBEHHOM MHHEpaJOrH4ecKoM aHaJH3e¢ YUHTHIBATL
IIpH noacueTax CyMMapHOe KOJHYECTBO 3epeH HJIbMCHHTA, JEeHKO-
KCEeHH3HPOBAHHOTO HJIbMEHHTA (HJ’IBMEHHTH CO cJaegaMu JNeHKOKCEeHH-
3anuM, JeAKOKceHa ¢ pesHKTAMH HJbMeHHTAa) M JefikoKceHa (0e3
PEeTHKTOB HJIBMEHHTA), TO HEOGXOAHMO 3aMETHTL, YTO IIPOLECCHI
XHMHUYECKOTO BLIBETPHBAHHA, 34 HCKIIOUCHHEM CaMBIX TIYGOKHX HX
NPOSIBIEHHH, He MOTYT CKOJIbKO-HHOYAb CYILECTBEHHO H3MEHHTh 3TO
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yicao. [Toasepruiniicss JeHKOKCEHH3AUHH HJIBMEHHT XHMHYECKH
BCChMa YCTOHYHB.

ITo 10. 1. KasanckoMy, WIbMEHHT, Hapaly C JeiKOKCeHOM, CO-
Xpausiercs B KaOJHHHTOBOH 30He KOPbl BHIBETPHBAHHS H 3HAYHTEJIb-
HO BBHIILE MO0 XHMHYECKOH YCTOHUHBOCTH, YeM MAarHeTHT H MHOrHe
apyrue TM, B TOM 4YHCJe THTAHHT, KaJHEBLIC MOJIEBBIE MINATH,
MYCKOBHT H Ap. [1o 9THM AaHHBIM, HIBMEHHT B YCJOBHAX HOBEPXHO-
CTHOrO BLIBETPHBAaHHS XHMHUECKH YCTOWuHBee NaiKe, ueM KHAHHT,
CTABPOJIHT, CHIJHMAHHT.

Mo A. Kaiie u JK. Tpukapy [23], Scn(1) =150, uro 3nauntesn-
HO HHXe XHMHYecKOoH ycroiiyupoctH MarHeruta (270), anatura
(220) u muorux apyrux TM mu ycrymaer ycroH4HBOCTH a/bbuTta
(170) u Guorura (160). XuMHuecKas yCTOHYHBOCTH JIeHKOKCeHa
SIBJIIETCSI HCKJIOYHTE/IbHO BhicokoH (550), paBHOfi XMMHUYeCKoil yc-
TOHYHBOCTH 30/10Ta W a/jMasa H NpeBbIIAIONIEH M0 BeJHYHHE XHMHU-
YecKylo YCTOHUHBOCThL KBapua (530) m mnopasJjsiioniero GOJbIIHH-
crBa apyrux TM. Jlanuwie A. Kaiie u )K. Tpukapa o BelHuHHE XH-
MHUYECKOH YCTOYHBOCTH 4HCTOrO HJIbMEHHTAa, OCOOEHHO B CpaBHe-
HHH ¢ paHee YKa3biBAGMbIMH 9THMH aBTOPaMH AaHHBIMH 10 XHMHU-
4yeCKOM YCTOHYHMBOCTH MarHeTHTa M APYTHX MUHEpPaJoB, NpeacTas-
JIAIOTCH CYLIECTBEHHO 3aHHMKeHHbBIMH. Bosee TOuHBIM, BepOSiTHO, AB-
asierca 3Havenne Scn(/) ~250 uau naxe 300, 9to COOTRETCTBYET
Bch=7.

Ts. 5—6, o6uyno 5,5—6. Mukpors. 593—734; h.,=640. Baus-
KHe 3HauyeHust MEKpoTBepaocTu noaydens C. Bosu n K. Teitmopom:
h=519+703; h.,=611. Cymecreenio 6ojiee BHICOKOe HHXKHee 3Ha-
yeHHe MHKDOTBEPIOCTH HMJbMeHHTa ykaszaHo B cBoike JIxk. Kpeifi-
ra u [1. Borana. [lo npuBegenusM B 3TOH paGoTe oUeHKAM, MHKPO-
TBepAOCTL MaAbMennTa h=659-703. Bosee HU3KHe cpelqHee H HHMK-
Hee 3Hauenusi MHUKporBepmoctH ykasmwaer M. A. [lynoskunua:
h=367-+729; h,,=>548, Ilo B. fAnry m A. Munamany, h=>557=
=825 (npn narpysxe 50 r) manm 501—752 (npu marpysxe 100 r).
3HauuTeabHO 06OJiee BHICOKHE BEJIHUHHBL MHKPOTBEpAOCTH (70
1038 krc/mM2?) yKaswbBaioT AJsi H3MeHeHHOro (JeHKOKCEeHH3HPOBAH-
HOTO) HJBMEHHTa THTaHO-UHpKoHHeBnXx pocchineii C. H. [[pmGad
u I0. A. Ilonkanos — ocobeHHO [/ 3€PeH ¢ [JOTHOCThIO §>4,2—
4,3 (ra6a. 62). IIng cuJbHO H3MEHEHHOro HJbMEHHTA C IJIOTHO-
cThio 3,7—4,2 noJyyeHHble STHMH aBTOPAMH 3HAYeHHs] MHKDOTBED-
OOCTH OKasaJuch GJH3KHMH TpHBeAeHHHIM Bbime (h=405--700).
HuTtepecHo, oanaKo, 4T0 yKashiBaeMble 3HAYCHHA MHKPOTBEpLOCTH
JAefikokcena (raba. 63) HaMHoro BHIle, YyeM 3HAYeHHA MHKPOTBEp-
JIOCTH HM3MEHeHHOro HJIbMEHHTa € TaKOH Xe IJIOTHOCTBIO (cM.
TabJ. 62).

@.-M. yer. cpennss. Bon=7.

MC cpenussa. Kym,=33,3 (ecan nonyerutsh Scx(])=250). Ecan
ke npuHsaTh ykasniBaemoe A. Kaiie m JK. Tpukapom 3nauenue
Seu(1) =150, To BHuHcaenHasi BeanynHa MC HJIbMeHHTa OKa3bIBa-
ercst HUSKOH (Kymp,=20,0), 9To HAXOAHTCH B PE3KOM IMPOTHBOPEUHH
¢ naunsiMu A, A, Kyxapenko u MHOrHX Apyrux astopos no MC TM.
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e

Ta6annma 62 Ta6anna 63

Teepaocts JNeEAKOKCEHa THTAHO-
LHPKOHHEBBIX pocchined,
no C. H. Uumbany
n 10. A. Moakanosy

MukpoTseprocTh HIMEHEHHOro
nabmennta, no C. H. Wumbany
n 10. A. Moakanoey *

MuUKpOTBEpPAOCTD, Kre/Mum? IaepaocTs

[laoTHOCTD, IMaotHocTs,

r/em? rlem®

i/ 2 xrefam? nﬁiggénane

>44 —_ 850 41—42 720 5,33
4,3—44 1038 812 4,0—4,1 762 5,80
42—43 972 771 3,9—4,0 850 6,0
4,1—4.2 700 692 38—3,9 872 6,34
4,0—4,1 601 627 3,7—3,8 912 6,17
3,940 505 555 <3, 850 6,0
3,8—3,9 441 505
3,7—38 405 449

* CooTsercTeylOlHil NOKasaTesJb H3MepeR
Ana  MuHepanoB pocceinef asyx (1 u 2)
PEersoHoB,

Bmp=16,3 (ucxoas n3 3uauenus Beu(/)=7). [lo MHOrHM AaHHBIM
[14], cymecTByioT ray6okue pasauuns B BemuunHax MC axueccop-
HOTO HJIBMEHHTa H nopojoobpasyioulero (pyzoo0pasylomero, «pyi-
HOrO») WJIbM@HHTA, cJjaraipoulero pPyaHble Teja, CBf3aHHble ¢ rab-
6pouaamu. IlepBuiii 3 HUX oGJafaeT HCKIAOUHTENBHO BhicOKOi MC
H, HapsAay C CONYTCTBYIOLIHMH eMy LHPKOHOM, PYTHJOM H JpYrH-
mu TM, BHJepkKHBaeT TPaHCIOPTHPOBKY Ha MHOTHE COTHH KHJO-
METPOB H MHOrOKpaTHoe mnepeoryoKeHHe. Bropoii obaajnaer HH3-
Koii MC, ero MakcuMaJbHOe yJajieHHe 0T KOPeHHbIX HCTOUHHKOB CO-
craBJaser okono 15 KM (no ApYyrEM JAaHHBIM — MeHee 25 KM ). ITH
JaHHBle HYXKAaloTC B NpoBepke, yTouHeHun u obbsacuennu. I[lo-
clie/lHee MOXKHO yCMaTpHBaTh MNpeXJe BCEro B OTHOCHTENbHO OHI-
crpoit pukcauuu B ocajke Kpynublx (>1 MM) sepen pynooGpasyio-
1iero MAbMEHHT4, HX H3MeJbY4eHHH, I B JeHKOKCEeHH3alHH HJIbMeHH-
Ta, 3epHa KOTOporo oGHapyXHBAlOT oueHb BEICOKYI0 MC.

IM® — b. Hapsaay ¢ 6asuramn (raaBublM o6pasom, ra66pomnaa-
MH), Tle HJIbMEHHT MO2KeT OblTh He TOJBKO aKIecCOPHBLIM, HO M
nopooo6pasyiollliM MHHEpaJoM, BO3MOKHBI H ApYrHe, BecbMa pas-
HoOGpa3Hble 110 COCTABY M reHe3Hcy HCTOYHHKH (@, M), B KOTOPHIX
HJABMEHHT IPHCYTCTBYET B KauecTBe aKueccopHoro mMuHepana. [Tuk-
POHJILMEHHT XapakTepeH i KuMOepauToB.

Kaccurepur— Ct SnO..

[1n. okosto 7 (6,3—7,2, gaute 6,7—7,1)

I'. x. ycr. BecbMa Bricokasi. Bua=11.

Xum. ycr. BolcoKas. Sqpa~400. B.r=10 (9—11?). ITo 10. I1. Ka-
3aHCKOMY, B YCJOBHAX THAPOCIIOHCTO-KAOJHHHTOBOIO BBIBETPHBA-
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HHS KacCHTepHT OGHAPYKHBAET BBICOKYIO XHMHUYECKYIO YCTOHYH-
BOCTh, COXPAHAETCH BO BCEX 30HAX BbIBeTPHBAHHA (3a MCK/IIOYEHH-
eM 30HBl OXP H OKHCJIOB) H MPEBOCXOAHT KHAHHT, CTABPOJHT, CHJI-
JHUMAHHT, MYCKOBHT H GoJblinucTBo Apyrux TM.

Ts. 6—7. Mukpors. 1008—1228; h.,=1106. bauskue 3HayeHud
ykasbipaior u C. Bosu n K. Teftnop: h=1027-+-1075, h.,=1053.
[To H. A. IlyoBKHHOM, BepXHee 3HAYeHHE MHKPOTBEPJAOCTH KacCH-
tepura (1157) G/iH3KO K npHBeldeHHbIM Bbille. HuKHee e 3Havye-
HHE CcyllecTBeHHO (B 2 pas3a) HHKe 3HAueHHi, NIPHBOAHMBIX APYIH-
MH daBTOpPaMH: Aimin=>504. YcranosseHo, 4To NpHCYTCTBHE B COCTaBe
KACCHTEPHTa BecbMa He3HaUHTe/LHON B KOJHYECTBEHHOM OTHOLIe-
wun uzomopguoit npumecu Ta u Nb (~0,1 % Tay054-NbyOs) npu-
BOJHT K 3HAUHTENLHOMY CHHKCHHIO BEJHYHHBI €r0 MHKPOTBEPLOCTH.
Muorga ykasbBaioT cyllecTBeHHO 6oJlee BBICOKHE 3HAUGHHS MHKPO-
TBEpaocTH Kaccutepura — Ao 1400—1500 krc/mm? u jlaxKe HECKOJb-
ko Goaee. Tak, C. U. Jlebesesa [5] npuBoauT caedywoliuue 3Haye-
uusa: h=731—1528. ITo [Ix. Kpeiiry u Jl. Borany, i=1168—1332.

@.-M. ycT. BHICOKast. Bon=9 (8—10).

MC Buicokas, 6iuskasi K cpegneil. Kimp=63,2. Bmp, max=27,1.
Bymp=8,2. [lo HekoTOpLIM AaHHBIM [14], MaKkcHMaJbHAA AAJbHOCTD
llepeHoca KacCHTEePHTAa B BOAHON cpele OT KOPEHHOro HCTOYHHKA
cocraBasier He Gosiee 6 KM. DTH JaHHBIe, OJHAKO, NPeACTABJIAIOTCS
3aHHKeHHBIMH. MHeHie o HU3KOH u BechMa Hu3koit MC xaccurepu-
Ta HE COIIaCyeTcs, B YaCTHOCTH, C LAHHBLIMH O NPOTAMNKEHHOCTH MHO-
THX pOCCHIed KacCHTePHTa, COCTaBJAAOMEll HepelKo AeCATKH KH-
aomerpoB [14]. ITo A. B. Kocrepuny u pany Apyrax aBTOpoB, 06-
JIOMOYHEIE 3€pHA KACCHTEPHTa MOTYT TPAHCIOPTHPOBATHLCA IO Kpaii-
Heil Mepe Ha 100 KM OT KOPEHHOrO HCTOYHHKA.

I[I® — a (rpaHnTOMAR, NETrMATHTHLI, THAPOTEPMAJHTH ), m (CKap-
HBI ).

Kpapu— Q SiO..

ITa. okoso 2,65 (2,6~—2,7, o6bluno 2,63—2,66).

I'. n. ycr. BecbMa uH3Kaf. Bra=1.

XuM. yecT. BecbMa BhicokKad. S¢,=0530 (Aaa XxaJueaoHa, mo
A. Kaiie u K. Tpukapy, Scr=500). Bep=12 (12—13).

Te. 7. Mukpots. 1023—1236; hc,=1135. [Ipaktnuecku Takue
ke 3HaueHus mnoayuensl C. Bosm u K. Teftmopom: 1097—1168;
hep=1135. Bonee Huskne 3Hauenus ykaswiBaet M. A. [lynoskuna:
925—1057, hep=991.

@ _-M. yer. BoicOKad. Bor=09.

MC BecbMa BhicokKasi, Kimp=227,0. B..,~108,0 (10 117,0).
Ksapu sBasieTcss oguHM H3 Haubosee mMurpauuonHocnocobupix TM,
MOXKET TPaHCHOPTHPOBATHLCS HA COTHH H THICAYH KHJAOMETPOB OT
KOPEHHOr0 HCTOYHHKA, BBIACPIKHBATH MHOrOKPATHOE MepeoTorKe-
une. OnHaKo Tak HasbiBaeMBI PYAHBI KBapil, cofepiKallnil onpe-
JZenenublit Habop 3JeMeHTOB-NpHMecel u APYTHE NMPH3HAKH, Xapak-
TepHble AJ8 KBaplla KOPeHHBIX MECTOPOXKAEHHH 30/10Ta, KACCHTEpH-
Ta H Jp., COXPaHsIeTcs JHLIL B POocchinaX GJHIKHErO cHOCAa Ha pac-
CTOAHHH He Gosiee 10 KM oT KopeHHoro ueroynuka | 14].
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e —a, m, s.

Knanur (aucren) — K Aly[Si0,]0.

I'la. oxono 3,6 (3,5—3,7).

I'. x. yer. cpennssi. Bpg=5—6.

XHM. YCT. BBICOKAsl HJIH BeCcbMa BLICOKAsi, 0COGEHHO B YCJIOBHAX
noBepxuocrHoro BoiBerpuBanusi. A. Kaite u JK. Tpuxap AoBosbHO
HH3KO OLCHHBAIOT XHM. yer. KHauuta (S¢,=270, 4To COOTBETCTBYET
Born=7, cpeanas xum. ycr.). [To MHeHHI0 2TuX aBTOPOB, XHM. YCT.
KHaHUTA HHXKe, ueM THTaHHTa, QJIOOPHTA, MHKPOKJHHA, I'paHaTa,
CYLIECTBEHHO HHIKEe YCTOHUHBOCTH OPTOK/d3a H MHOrHX aApyrax TM.
Takasi oleHKa XMMHUYECKOH YCTOMUHBOCTH KHAHHTA SIBJISIETCS SBHO
H CHJBHO 3aHHIKEHHOH, He COOTBETCTBYIOlleH, B 4ACTHOCTH, MHOIO-
YHCJACHHBIM pe3yJbTaTaM H3y4YeHHA COCTaBa KOP BbIBETPHBAHHS H
NPOAYKTOB HX Nepeoryoikernus. Bonee npapuabpHoii npeacrasisiercs
cyuiecTBeHHO GoJee BHICOKAasi OLEHKA XHMHUYECKOfl YCTOHUMBOCTH
kuauura: S.a~400 (350—450) B.rx=10 (9—10). IIpu 3tom aas
YCJIOBHH MOBEPXHOCTHOTO BLIBETPHBAHHS XHMHUYECKAsi YCTOHUHBOCTH
kuaunra Boie (Scuw)~~400—450; Bepwy= 10 uan gpaxe 11),
a JUIs YCJOBHIl MOCTCEAHMEeHTAalHOHHOTO BHYTPHCJOHHOIO pacTBO-
pennss Huxke (Sonus)y~350—400; Benisn= 9 nan paxe 8). Ilo
0. T1. KasanckoMmy, B YCJOBHSIX NOBEPXHOCTHOTO KAOJHHOBOTO BHI-
BEeTPHBAHHSI KHAHHT COXPAHSeTCHs TMPEANOJNONKHTENbHO BIVIOTH M0
KaoJHHHTOBOKH 30HBI U OOHAPY:KHBaeT Oojiee BBHICOKYIO XHMHYECKYIO
VCTOHYHBOCTL, YeM THTAHHT, MYCKOBHT, OPTOK/ia3 W MHOTHE ApYrHe
TM.

Ts, 4 (4,5)—7 (10 7,5), T. e. pa3iu4yHa B pa3HLIX HaANpPaBJIEHHAX
Hmeiomuecs B JHTEPATVPe CBEJCHHS O HHIKHEM W BepXHeM npeje-
Jax TBepAOCTH KHAHHWTA No WKaJe Mooca H CTeNeHH aHH30TPOMHH
nporHBopeunBb. B uwacrtHocTh, ykasbiBaloTcs 3naueuus: 4—~6,5;
4,5—6; 5,5—7 u ap. Murpors. 285—1690; hp=420; hyep=1313.

D.-M. yer. cpeanss. By~ 8.

MC Boicokasi. C yuetom npunsitoro A. Kaifie u K. Tpukapom
snavyennss Scn=270, Kimp=~65,0; Bn,~23—25. Mpu S=400,
Ki:nn:gB,GZ Bmpz32,6—35,7.

e — m.

Kunosapb— Cb HgS.

Ila. okoao 8,1—8,2 (8,0—8,2).

I'. 1. yer. BecbMa BEICOKast. Bra=11.

XuM. yer. Huskasa, S~ 10. Bax~2 (1—3?). [To wkane pac-
reopumocti A. C. IToBapeHHbIX KHHOBaph BHILE MHPHTA H raJje-
HHTA, 3HAYHTENBHO BbIle MOJUGAEHHTA, Ieeauta, duaoopura, Ga-
puta u ap. [To A. A. Kyxapenko, oAHako, KHHOBapbh 1Mo XHMHUe-
CKOfl YCTOMYHBOCTH NMPEBOCXOAHT APCEHOMHPHT M PAJ APYTHX CYJIb-
(HI0B, HO YCTYNAET MHPHTY, OJUBHHY H Apyrum TM.

Ts. 1,5—2,5 (06biuno 2—2,5). Mukpots. 64—98; h,=78. [Ipak-
THUYECKH Takine e sHavenuss moayugenst M. A. Tlyaoskunofi: h=
=60--99. C. U. Jle6eneBa [5] npHBOAHT HECKOJLKO HHbIE JaHHBIE:
h=40-=134; h,=99. Mo Ox. Kpeiiry n J1. Borany, h=82-=156.

®.-M. ycr. HH3Kas. Byp=3 (3—4?).

12 3axk. 981 b b7 oy



MC Becbma Huskasg. Kimp=0,1. Bmp=18. Bimp=0,6. Makcu-
MaJlbHOe yJajieHHe KHHOBApH OT KOPEHHBIX HCTOYHHKOB — OKOJIO
2 km [14].

[1® — a (ruapoTepMauTh ).

Kannonounsut— Cz CayAl;[SiO4] [Si;0;]O(OH).

I1a. okomo 3,35 (3,2—3,4, no HeKOTOpPHIM AaHHBIM, 3,1—3,5).

. a. ycr. HusKas. Bra=3--4 (6/1Hxe K 4).

XuM. ycr. HH3Kas, B~ 3.

Ts. 6—6,5. Mukpots. 621—1054, mo M. A. [lyaoBkuHoii.

®.-M. ycr. cpeauss. Bpn=38.

MC cpennusisi. Bpp=12.

Mo —m.

Koaym6utr— Cm (Fe, Mn) (Nb, Ta)20s.

ITa. okomo 5,2—5,4 (mo 6).

[. A. ycr. BhICOKad, OTYACTH — BecbMa BbicoKasg., Bua=10 (10—
EEY

XuM. yer. BbicOKasi wau cpenusis. Scn=~300—400? B.,=8—9
(7—10?).

Ts. ok. 6 (mo HeKoTOphiM AaHHBIM, 4,5—6,5, 06biuHo 5,5—6,5).
MHUKpPOTB. MHHEPAJIOB Psifia KOJAYyMOHT—TaHTAJNT 1eTajJbHO H3ydeHa
C. H. JleGenesoii (TabJ. 64 ).

Becbma 6GamH3KHe KpaiHHe 3aMeYaHHf MHKPOTBED/OCTH MHHEpA-
JIOB psfa KOJYMOGHT—TaHTaJuT npuBelens B pabore JIx. Kpeira
u JI. Borauna: 240—1021. [lo M. A. [lynoBkuuoii, MHKPOTBEPAOCTD
Koaymouta h=390--817; hep=603.

MC nuskas, 6au3Kkaa K cpeanei. Kimp,=~25,0. By,,=17,1. Ilpu-
BelcHHHIe 3HaueHHs mnokasartedeii MC koaymGuTa OGJH3KH K HaH-
BhICIUHM. MakcuMaJ/bHoe yJasNeHHe KOJyMOGHTa OT KOPEHHBIX MC-
TOUHHKOB COCTaBJIsfieT, 0 OAHHM AaHHbM [14], 2,5 KM, no Apyrum
[14], 5 kM.

[Id — g (merMaTHTHI, TPaHHTHL, ANIOTPAHUTH ).

Kopaoueput— Cd (Mg, Fe) Al;[AlSi;05].

B cooTBercTBHH ¢ GOBIYHBIM TMPHCYTCTBHeM B Kopameputax H,O
B KOJIHYECTBe OT M0Jieil MPOUEeHTa A0 HECKOJbKHX NPOLEHTOB, HHOT-
na Gopmyay Kopauepura samuceiBaior B Buae (Mg, Fe), AlSi;X
X 045-nH50.

[1a. oxono 2,6 (2,6—2,8).

I. a. ycr. BeceMa HH3Kad. Bra=1.

Xum. yer. Huskasa. Sca=70. Boa=3 (1?—3). Xumuueckas ycToi-
YHBOCTh KOPAHEPHTA B YCJAOBHAX IOCTCEAHMEHTAUHOHHOIO BHYTDH-
CIOHHOrO PACTBOPEHHS, IO-BHAHMOMY, HHMKE €ro YCTOHUHBOCTH B
YCJAOBHSIX MMOBEPXHOCTHOTO BBIBETPHBAHHS (Scniis)(Cd) <<Scnw)X
X (Cd)). B. I1. Barypun cuHTaer KOPAHEPHT «3aNpelleHHHM> s
HCKOMAaeMBIX OTJIOXKEHHH M paccMaTPHBAeT ero 1o XHMHYeCKoR yc-
TOHUYHBOCTH B YCJOBHSIX BHYTPHCJOHHOTO pAacTBOPEeHHs B OJAHOH
rpynne ¢ GeapAnaToHaMH, OCHOBHEIMH NJIaTHOK/JIa3aM¥ H OJIHBH-
oM. BrnpoueMm, onMBHH M OCHOBHHE IJIaTHOKJA3bl, KAK cefiyac Ha-
BECTHO, B OTAEJNbHBIX CJYYasXx NMPHCYTCTBYIOT H B HCKONAaeMBIX OT-
JOXKEHHAX (cayyaw HeMHOTOUHCJeHHH ). PHKcalHu Ke KOpAHEpH-
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Ta6auna 64

Muxkporsepnocts (A, krc/mm?, no C. H. JleGenesoii) H xapakTepHcTHKA
(hH3HKO-MeXaHHUeCKOH YCTORYMBOCTH MHHEPANOB PAAA KOJAYMOMT—TaHTAAMT

Coxepxaune, %

M he, B M. yeT.

HHepansl Ta,0, Nb,0, h cp, “ph P.-M. yeT
Koaym6uru 1—12 60—80 240—640 * 338 6| Cpennas
Taurazo- 12—40 40—60 420—900 (763 7—8 To xe
KOJIYMOUTHI
HuoGo-ran- 40—60 20—40 635—930 (838 8(7—8) =
TAJHTH
Tauraautsl 60—80 1—20 700—1070 |913 8 -

* [lo apyrum AaHEbIM, 240—700.

T4 B OTJIOKEHHAX NPENsiTCTBYIOT HEKOTOpPaf CJ0XKHOCTh €ro AHATHO-
CTHKH H HeAOCTAaTOYHO yrayGJeHHOe H3yueHHe Jerkoil (paKuuH.

Ts. 7—7,5.

®.-M. ycr. BRICOKaA. Bpp=9.

MC Bricokast (?). Bmp=2T7.

[1d — m, B 3HAYHTENLHO MEHbIIEH CTenmeHH — a.

Kopyupg— Cn AlO;.

[1n. okoso 4 (no pasnuuHbiM jgaudbiM, 3,8—4,4, o6biuno 3,95—
4,1).

I'. 1. ycr. BoicoKast, or4actd — cpeauss. Buna=8 (7—8).

Xum. yer. BeceMa BeicoKasl, S =500, Ber=12 (11—13?). B ye-
JIOBHSIX BHYTPHCJOHHOrO pacTBOpeHHS, NO-BHAHMOMY, MeHee YCTOH-
unB, ITo mkane pacrBopumocti MHHepaaos A, C. IloBapeHHHX Ko-
PVHI 3aHHMaerT NPEeANOJOXKHTEJIbHO OYeHb NH3KOE MOJOXKeHHe —
B OJHOH TPYyHIle C NHPPOTHHOM, AHTHMOHMTOM H Ip. H HHXKe NHDH-
ta, chanepura u ap. Onuako, no gamusim 0. Il. Kasauckoro, B
npouiae THAPOCTIOLHCTO-KAOJHHHTOBOR KOPbLI BBIBETPHBAHHS KO-
PYHI TPEANONOKHTEILHO COXpaHsieTcsi BIVIOTL A0 KAOJHHHTOBOH
30HBI BHIBETPHBAHUA U 0OHAPYXKHBaeT 00Jee BEHICOKYIO XHMHYECKYIO
VyCTOHYHBOCTb, YeM TpaHaThl, KaJHeBble NOJEBHe MINATHl, CTaBpo-
JIUT, CH/JIMMAHHT, MYCKOBHT H GoabliHHCTBO ApyrHx TM, Koraa Kak
BCe CYJb(HAE YHHUTOXKAIOTCH B MEPBO, caMoil HHXXHel 30He (30-
He AeauHrterpanun). ®. CHHAOBCKHH cUHTaeT KODYHJ OUeHb TPYJIHO
BLIBETPHBAEMBIM MHHEDaJoM, GJH3KHM N0 XHMHYECKOH yCTOHYHBO-
CTH K KHAHHTY, CTAaBPOJHTY, CH/UIHMAHHTY H CYIleCTBeHHO GoJee
yCTOHYHBBIM, UeM aHaTa3, OGDYKHT, aHAAJy3HT W JPYyrHe pacnpo-
crpanenusie TM Tskenoll ¢pakumu, 3a MCKJIIOUEHHEM JHIIbL HHP-
KOHa, PYTHJIA H TypMaJlHHA.

Ts. 9. MukporB. 2055—2191; hep,=2108 nan h=1955—2191;
hep=2008. Tlo peayabTaTam onpefe]eHHii, BHITOJHEHHEIX Pa3JIHU-
HEIMH aBTOpamH, Acp(Cn)=2008--2448 xrc/mm? (HauGonee wyacro
hep~2100).
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®.-M. yCT. BecbMa BbicoKasi. Bpp=12.

MC Becbma Bricoxas. Kynmp,=251,0 nan 263,5. B,,p=>50,9.

[1® — m, B MeHbllIel cTenexu a, b.

Kcenotum— X Y[PO,].

[1a. okomo 4,5 (4,3—5,1, o6biyro 4,3—4,6).

. a. ycr. Buicokas. Bra=8 (8—9).

XuM. yer. Bhicokas. Scp=400. Bor=10 (9—11?).

Ts. 4—5. Mukpots. 398—614; he, =487 nan 490.

d.-M. yer. cpennsis By =6.

MC  cpeausis. Kimp=43,3—43,6. B,,=21,2. VYKa3swizaeMmas
H. M. OzepoBbiM BeHYHHA BO3MOJXKHOIO MAKCHMaJbHOTO yAaJeHUs
3epeH KCeHOTHMa OT KOPEHHOro HeTouHHKa (1—2 KM) He uMmeer
HuKakoro otHomwenusi K MC meaxux (=<0,25 mm) 3epen axueccop-
HOTO KCEHOTHMA, KOTOpas, CyAs 10 COCTaBY MHOTHX KOMIJIEKCHBIX
pelKOMEeTa/JJIbHBIX HJH COAEpPKAUIHX KCeHOTHM TPeHMYLLeCTBEHHO
THTAHO-UHPKOHHEBBIX pOCCHINEl JajbHero nepenoca (aJIIOBHANb-
HBIX H 0cOOeHHO NMPHOPEKHO-MOPCKHX, a4 TAKMKe MEeJKOBOLHO-MOp-
CKHX), BecbhMa BeJHKa (npeBninaer ykasauuyw M. M. OsepoBuim
BeJHUHHY NPHMEpPHO Ha 2 nopsijka H GoJee ).

I1® — a, B 3Ha4HTE1bHO MEHbLIEH CTENEHH — M.

I'. B. Musbhep n HEKOTOpBle ApyrHe HCCAELOBATENH CYUHTAIOT
NMPHCYTCTBHE KCEHOTHMA B ocaJo4yHbiXx obpasoBauusax mpobiema-
THYHBIM, TOCKOJBKY MHHEpPaJ TPYAHO MOALAeTCH HACHTH(HKAIH.
OfHaKo HeOo6XOJHMO OTMETHTh, YTO KCEHOTHM JOBOJBLHO IMHPOKO
(xoTst 06BIUHO B OUeHb HeOOJLIIHX KOJHYECTBAaX) PacnpocTpaHeH H
B COBPEMEHHBIX, H B HCKOMaeMblX OCaj0uHblXx 06pa3oBaHHsX, OCO-
OEHHO B THTAHO-UHPKOHHEBHIX H KOMILIEKCHBIX PEAKOMETa/JIbHbLIX
pocceinsix. Ero npucyTcTBHe BO MHOrHX OTJIOMKEHHSIX YCTaHOBJIECHO
aGCoMOTHO JOCTOBEPHO, 4 €ro AHATHOCTHKa (OTJHuHe OT COBMECT-
HO BCTpPEYaloUlerocs ¢ HHM MOHAILNTa) B HMMEPCHOHHOH JKHAKOCTH
¢ n=1,720, kak cuntaetr A. A. Kyxapeuxko, sisssercss 6bICTpO#, Jer-
KO U 0OJHO3Ha4HOM.

Jlefixokceu—Lx.

He npencraBisier coGoit caMoCTOATeJbHBIII MHHEpaJbHBIE BHI,
COCTOHT H3 CMeCH Pa3JHYHBIX TOHKOAHCTEPCHLIX KPHCTAIJIHYECKHX
a3 H peHTreHOBCKH aMOphHEIX cOedNHeHHH; OOBYHO — CKPEITO-
KpHCTAJJIHYeCKas TepeMeHHas Mo KOJHYeCTBEHHOMY H KaueCTBeH-
HOMY COCTaBY CMech PYTHJA, aHATa3a HJAH 3HAYHTEIbHO pexe Opy-
KHTa C THAPOOKHCJAMH KeJie3a H APYTHMH KOMIOHEHTAMH.

XUMHUeCKH# cOCTaB, IJIOTHOCTHRIE M JAPYrHe CBOMCTBA JeHKo-
KceHa KoneOJioTc B OueHb LIHPOKHX npefenax. OHH onpenensior-
Csi TIPeXKJe BCEro COCTAaBOM HCXOMHBIX MHHEpAaJOB, NMOJABEPTUIHXCS
Jaefikokcenn3alny (OOBIYHO 3TO HABMEHHT M THTAHHT), H CTENeHbio
Hx Jefikokcenusanuu, OCHOBHBIMH TPHSHAKAMH, TO3BOJISIONLIIMIT
pa3rpaHHYHTL AamnoOHJBMEHHTOBHIH H CYHIECTBEHHO MEHee pacnpo-
CTPAHeHHHIH ANOTHTAHHTOBBIA JIEHKOKCEH, MTOMHMO TPHCYTCTBHSA He-
JeliKOKCeHH3HPOBAHHLIX PEJMHKTOB HCXOAHBIX MHHepanoB ((urcH-
PYeMBIX ¢ MOMOUILIO PeHTreHoBcKoro (asoBoro amaJiniza), ABJIAIOT-
ca: 1) npHcyTCTBHE B allOHJIbMEHHTOBOM JIEHKOKCEHEe 3HAYHTENLHOrO
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KoaunuectBa (25—30 % ) xeneaa (mpenmyutecrBenno Fed*) u npak-
THUECKH TOJHOE OTCYTCTBHE €ro B aNoTHTAHHTOBOM JlefKOKCeHe,
2) DpHCYTCTBHE B AIIOTHTAHWTOBOM JeHKOKCEHe 3HAYNTEeJIBHOro KO-
JauuectBa (okoao 25—30 % ) SiO, u npakTHueckuHe MOJHOE OTCYT-
crie SiQ; B anoHAbMeHHTOBOM JeHKOKCeHe,

[1a. okono 3,2—4,3 (npubausurensio 4,6 — npn HenoJaHoii Jeii-
KOKCEeHH3allHH HJIbMeHHTa ), B cpefHem okoao 3,8—4,1. [TaoTHoCTh
ATlOTHTAHHTOBOIO JIEeHKOKCEeHa CYIIECTBEHHO HHXKE, 4eM anoHJbMe-
nutoBoro. HauGosee BhICOKasi MJIOTHOCTh XapakTepHa AJf JeliKo-
KCeHOBRIX 0Gpa3zoBanuil, COXPaHAIOUIHX PEJHKTOBBIA HALMEHNT.

I'. a. yer. or HH3KO#H [0 BBICOKOH, B OCHOBHOM cpefHsis. Bns=
=338, obuyHo 6—8.

XuM. ycr. BecbMa BbicoKasi, Scp=0550. Berwy=12 (11—13?).
B yciaoBHAX BHYTPHCJAOHHOrO DACTBOPEHHH MeEHee YCTOHYHB, ueM
NpPH MOBEPXHOCTHOM BHIBeTpHBaHHH, B mporokaTareHese B 3Haun-
TeJbHOH 4acTH Me3oKaTtareHe3a (BKiawouas rpajauuio MK; u, BO3-
moxHo, MK,) nefikokcen xuMHuecku BecbMa verofiuus. [Ipu Godee
ryGOKHX KaTareHeTHYecKnx mnpeolpa3oBaHHAX B YCJAOBHAX, NpH-
MEpPHO COOTBeTCTBYIOINX rpanaunn MKs, nelikokcen oxkasmiBaercs
XHMHYeCKH MeHee YCTOHYHBBIM M MOJBepraercsi yaCTHYHOMY, a 3a-
TeM H NONMHOMY BHYTPHCJAOHHOMY pacTBOPEHHIO, JlaBas HayaJo ay-
THTEHHBIM THTAHHCTHIM MHHepaJaaM, ocoGeHHO aHatasy. Bepus =9
(8—10) (BbicoKas XHM. yCT.).

TB. Konebaercs B IIMPOKHX mpefenax, oObYHO OKOJIO 5 (4—5),
HHOrAa cHHxkaercs ao 2,5. Mukpors., no M. A. Ilynoekunoii, A=
=304-=-616; hcp=314; hocy=536 (hcp=425). BanzKHe 3HAUYEHHs
mukporsepaocti noayuensl C. H. Ilmm6aitom u [O. A, TMoakano-
BBIM JJIsI CWJILHO H3MEHEHHOIO HJbMEHHTA THTAHO-LUHPKOHHEBH X
pocchIneii YKpauHH, HMewlero miotHocts 6<<4,0 (cm. Tabua. 62).
Has co6cTBeHHO JEHKOKCeHa 3TH aBTOPLI HOJAYUHJIH CYHIECTBEHHO
6oJlee BBICOKHE 3HAUEHHS  BeJHYHHB  MHKPOTBEpJAOCTH  (CM.
taba, 63), npeBnllIaloNiie 3HAYEHHS MUKPOTBEPAOCTH HJIbMEHHTA,
no C. U. Jle6enesoit, . A. Ilynoskunoii, C. BoBu u K. Teiinopy.
OTMeTHM, UTO €CqH 1J15 H3MEHEHHOr0 WJIbMEHHTA C PA3BHTHEM MpO-
1ecca JefiKOKCeHH3anHl ((PHKCHPYIOUIAMCSH, B YaCTHOCTH, N0 YMEHb-
LIEHHIO TIIOTHOCTH 3epeH ) MHKpOTBepAocTh, 1o AauubiM C. H. I[um-
G6ana u 10. A. Tlonkanosa, nocaeloBaTeNbHO CHHMKACTCS B HHTEp-
BaJe 3Hauennil & or Gouaee 4,4 mo 3,7 (cm. raba. 62), To naa cob-
CTBEHHO Jefikokcena B GJAH3KOM HHTEpBajge 3HaYCHHH [JIOTHOCTH
(ot 4,2 1o menee 3,7) no Mepe yMeHbIIEHHSA NJAOTHOCTH 3ePeH MHK-
POTBEP/OCTL BHAUAJE TOCAEL0BATENLHO BO3PACTART, JIOCTHTAA MakK-
cuMmanbnoro snauenns h=972 krc/Mmm? aasa szepen ¢ 6§=3,8+3,9, a
5aTeM HeCcKOJbKO cHHKaerca a0 A=850 (cm. taba. 63). A. H. Xep-
nesa n B. K. AGysesuy npupoasT cylecTBeHHo Gojee HH3KHe 3Ha-
yeHHs MHKpoTBeprocTu Jeiikokcena: 180—380 kre/ mm2

@.-M. yer. cpeansns. C yuerom npuseaennvix M. A. TlyaoBxnnoi
JAHHLIX TI0O MHKDOTBepAOCTH JelKoKceHa, Bpy=6 (6—7).

MC BoicOKasi, OTYacTH — cpefHsss. Kymp,~61,5 (454—77,6).

mp=27,4 (25,4—294).
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[1® — b, s, m (rpeitsenst u ap.). OcHoBHAaA Macca TEpPHIEHHO-
ro JefKOKCceHa CBSi3aHa C pasMbIBOM KOp BLIBETPHBAHHS pas3JiHy-
HBIX, 0COGEHHO OCHOBHBIX, MarMaTHYECKHX MOPOJ.

Jlumouurt— Lm.

ITo A. A. T'040BHKOBY H APYTHM, JMMOHHTH IPEACTaBJIFIOT CO-
6ofi OOLIYHO CKPHLITOKPHCTAJJIHUECKYIO IE€PEMEHHYI0 TI0 COCTaBy
cmech réruta (a=FeOOH), ruaporérura (ez=FeOOH-n H,0),
aennpokpoknta (y=FeOOH), ruaponenugokpokuta (y=FeOOH X
X nHy0, rae n<<0,4) (ofuH H3 3THX MHHEpPAJOB MOMKeT mnpeob.a-
nath) ¢ ruApookucaamMu Al, Mn, reasmu ruapookucios Fe, Al, Mn,
KpPEeMHE3eMOM, TVIHHUCTBIMH MHHEPaJaMH.

I1n. 2,8—4,3; no HekoTopHIM AaHHBIM, 2,7—4,4; HauboJee yacro
okoso 3,8—4 (3,4—4,1). Ila. gucroro rértura okomao 4,3 (4,268).

I'. A. ycr. or HH3KOH H0 BBHICOKOH. Bpy=2--8. HauGosee uacro
BrarT7 (4'—8) '

XHM. yCT. BeIcOKas (BO3MOMKHO, OT CpeflHeH A0 BecbMa BBICO-
koit). ITo A. Kaite u )K. Tpukapy [23], xuM. ycT. IHMOHHTA HCKJIIO-
YHTEJNbHO BbicoKa: S =600, uto cOOTBeTCTBYeT BhHICIIEMY IOKa3a-
Temo (6anny) XHMHYECKOH YCTOHYHMBOCTH MHHepanoB (Be=13).
[To nanHbIM 3THX HccJefoBaTelell, XHMHUECKAH YCTOHUHBOCTH JIi-
MOHHTa NPHMEPHO paBHA YCTOHYMBOCTH PYTHJA H MJATHHBL H CV-
11eCTBEHHO BbILIE YCTOHUYMBOCTH 30J10Ta, ajMasa, JeHKoKceHa, aHa-
Tasa, KBaplia, KOPyHAa H TMOZAaBJSAIONIEro OOJIbILHHCTBA APYIHX MIi-
HepanoB. ITogo6Has oneHKa BeTHYHHB XHMHUYECKOH YCTOHUHBOCTH
JIHMOHHTA INPECTAB/IAETCS B IEJOM CYIeCTBEHHO 3aBLILICHHOI.

Ts. oxomo 4—5 (mo 5,5, Ho wame H=<<5). Mukpors. rérura
5256—620; hp=>554 (TOHKOKPHCTAJMJIHMUECKHil); 772—824; hp=
=803 (KpynHOKpHCTAJIHUYECKHI ).

®.-M. ycr. cpenHss. Bp,=7—8 (ucxoas M3 NPHBeJEHHBIX Aai-
HBIX 10 MHKPOTBEPJAOCTH TéTHTa). B HeHCTBHTENLHOCTH, OAHAKO,
}.-M. yCcT. NHMOHHTA KoJebjeTcsi B INHPOKHX Ipejenax, HpHYeM
IpHBEJACHHbIE 3HAYEHHS COOTBETCTBYIOT MAaKCHMAJbHOH BeJHUHHE
¢.-M. ycr. aumonHTa. MHHEMaabHOE 3HaueHne Bpy A~ 2—3.

MC Buicokasi. Kimp, max=120,0. Bnp max=~39,2. B Goabuinu-
CTBe cJjyyae, oaHako, MC JuMOHHTA 3HAYHTE/IbHO HHIKE H HE BHI-
XOLHT 3a Tpejesibl CpeIHEeN.

I1® — s. B ocafoynbix Mopojax uaile ayTHTeHHLIH,

Jdomapur— Lp (Na, Ce, Ca) (Ti, Nb)Oa.

Iln. 4,6—4.9.

T. a. ycr. BeicoKast. Bug=0.

Xum. ycr. Huskaa. Scp=~100. Bp~3—4. OnHako 3aMmelleHue
JIONapPUTA C MOBEPXHOCTH arperaTHbHIM BellecTBOM THMA MeraJolna-
puta (ruaposonapuTa) uaH JefiKokceHa (0OBIYHO aHATa30BOrO)
CYILLECTBEHHO MOBBIIIAET XHMHUECKYIO YCTOHYHBOCTh H COOTBETCTBEH-
HO MHTPalHOHHYIO crnocobHOCTb ero 06/0MOYHBIX 3epeH.

Ts. 5,5—6. 730—898. Corsacho 6ojee paunum ganusim C. H. Jle-
6enesoit, h=733-893; h.,=811.
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@.-Mm. ycr. cpeauss. Byp=8 (7—8).

MC uucroro Jonapura HH3Kad, OJH3Kas K cpejHeil, OoTyacTH
cpeanast. Kimp, max=20,0. B, =7—10,7. B Murpamuoutom pamy
MHHEpaJoB pocchinelil GJAHMKHEr0 CcHoca JONapHT 3aHHMaeT MecTo
Mexay ¢epryconurom n sBkcenntom [14]. OaHako npHBeleHHLIC
B CioBape mo reoJlorHH pocchneil JaHHbIE 0 MaKCHMAaJbHOH mab-
HOCTH BO3MOXKHOTO IlepeHoca 3THX MHHepaJoB OT KOPeHHBIX HCTOY-
HHKOB pasHsarca Oojee HeM Ha MOPANOK: AJA (eprycoHHTa H 3B-
KCeHHTA 3Ta AanbHOCTh coctaBaser 15—20 kwm, pjas JomaprTa Ke
yKasbiBaloTesi 3HaveHds 200—250 Ku.

[T — g (wenounbie HedeJHHOBLIE TTIOPOAHI ).

Marunetrurt — M FeFe;0,.

[11. oxono 5,2 (4,8—5,3).

I'. 1. yer. Boicokast Bng=10 (9—10).

XuMm. ycr. HH3Kast uau cpennas (?). HanHble pasauyHBX aBTo-
pOB O XHMHUYeCKOH YCTOMYUBOCTH MarHeTHTa BecbMa IIPOTHBOpe-
YHBE H HepelKo COMHHTeJbHE. Omubka OGLITHO COCTOHT B CylIle-
CTECHHOM 3aBBILICHHH BeJHUHHBI XHMHueckod ycrofiuuoctH. [lo

A. Kaiie u )K. Tpukapy [23], Sca(M)=270. dra Beauunna, no
X MHEHHIO, paBHAa XHMHUECKOH VCTOflYHBOCTH KHAHHTA H CTaBpO-
JIHTa H SHAYHTEJbHO Bbille XHMHYECKOH YCTOHUHBOCTH reMaTHTa
(Scn(Hm)=200) u napmenura (S:»(1)=150). Onnaxko uMemwue-
cd (pakTHuUecKHe NaHHBIE O MHHEPaJbHOM COCTaBe PasIHYHBIX 30H
npo¢uied Kopsl BeBeTpHBaHHS 1 coctaBe TMA orj0xeHHH He nox-
TBEPKAAIOT MHEHHE O CTOJb BLICOKOH XHMHUECKOH ycToiuHBOCTH
marHeTuTa. B uwactHocti, mo aanubiM IO. TI. Kazanckoro, npu dop-
MHPOBAHHH TH/APOCJIOIHCTO-KAOJHHHTOBOH KOPHI BLIBETPHBAHHSA Mar-
HeTHT — XHMHYeCKH HeyCTOHYHBBLIH MHHepaJa M nonajaer B OLHY
rpynny ¢ GHOTHTOM, amaTHTOM, POroBoOl 06MaHKOil, MHPOKCeHamU
(3a NCKIIOYeHHeM 3THPHHA ), HAHMeHee YCTOHUHBBIMH (2KeJe3UCThI-
MH) XJOPHTAMH, NIAYKOHHTOM, OCHOBHBIMH H CPEIHHMH TJarHoK/a-
3aMi, He(GeJIHHOM H Ap., CYLIeCTBEHHO YCTyNas KaJHeBHIM MOJeBHIM
LITATAM, KHCJIBIM IJIATHOKJIa3aM, ajJbMaHAMHY, THTAHUTY, SMHIOTY,
HOH3HTY, TPEMOJHTY, AKTHHOJIUTY, 3rHPHUHY, TEHHHHY, KIHHOXJIOPY
1 MHOTHM JIPYTHM MHHepajlaM, B TOM YHCJe, BO3MOXKHO, H alaTHTY.
B MOHTMOPH/IJOHHTO-KAOJHHHTO-OXPHCTOM Tpouie KOPB BLIBET-
pusanus, no lO. I1. KasauckoMmy, marueTHT coxpausiercsi JHLIL B
HUXKHell 30He H ABJsIeTCs: XHMHYECKH MeHee YCTOHYHBHIM, UeM aJb-
GUT, 3MHIOT, THTAHHT, anaTuT, HeKotopble aMHGONB H TTHPOKCEHH,
Ha Gonee HH3KYI0 XHMHYECKYI0 YCTOHUHBOCTb MarHeTHTa B Kope
BLIBETPHBAHHSA, 110 CPABHEHHIO C YCTOHUYMBOCTLIO amaTHTa, YKa3HBa-
0T, B 4YacTHOCTH, H (akrth, ycrauoBaenuble M. M. Konca n
X. A. BufiiHHrOM TpH HM3YyueHHH KOp BLIBETPHBAHHH, PA3BHTHIX IO
raeficam u am¢uboauTaM 10XKHOTO ckjioHa DBaaruiickoro uiura. O
HH3KOIH YCTOHYHBOCTH MarHeTHTa K IMpoieccaM [OBEPXHOCTHOrO XH-
MHUYECKOTO BBLIBETPHBAHHS CBHIETEJBCTBYIOT, B YAaCTHOCTH, JaHHHIE
I1. Bocysaaa u B. I1. Batypuna, orMeTHBIIHX, UTO OTHOUIEHHE HJ/IL-
MEHHT/MArHeTHT B OCaJ0YHEIX NOpPOJax CYUIECTBEHHO BHIUIE, yeM
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B H3BepiKEHHBIX *, 1 ClpaBeAHBO OOBACHHBIINX JAaHHBIA (akT cy-
HIECTBCHHO PA3JIHYHOH XHMHYECKOH YCTOHYHBOCTBIO ITHX MHHEPAJIOB
(BBHICOKONH — HABMEHHTA W HH3KOH — MarHetuta). MMenno K uHcay
XHUMHYECKH HEeyCTOHUYHBHIX (OTHOCHTE/NbHO HEYyCTOHUYHBBIX, HH3KO-
YCTOHUHBBIX ) MpPH [IPOLEccax BBIBETPHBAHHS CIPABEAJIHBO OTHOCHT
marderut A. I1. Curos, I'. C. Mommxkn, ®. Jlapuen, I'. K. Byuuu-
ckuii, O. C. KoueTkoB M Apyrue HccaeaoBatend. 3HAuHTeNbHO Go-
Jiee BBICOKYK XHMHUYCCKYI0 YCTOHYHBOCTb NPHNHCHIBAIOT MarHeTH-
ty @. ITeTTHAX0H U HeKoTOpbIC JPyrHe aBTOpLl A YCJOBHI moct-
ceIHMEeHTallHOHHOr0 BHYTPHUCJORHOrO pacTBopeHus **. 1o MHeHHe,
0IHAKO, HYXKIaeTcd B JornojHuTe]bHOM obocHoBauuu. Ilo muenuio
aBTOpa, 1Mo KpaiiHe# Mepe, A5 (DaHEPO30HCKIX H BEPXHENPOTEPO-
30HCKHX OTJIOXKEHHH OTCYTCTBYIOT AOCTAaTOUHblE (haKTHUeCKHE JaH-
Hble, KOTOpble yOeiuTe/]bHO yKa3biBaan Obl Ha BHICOKYIO XHMHUe-
CKYIO YCTOHYIBOCTL MAarseTHTa B TePPHCEHHBIX [MOPOAdX, HA BBICO-
KYIO CTEMEeHb <BBbIXKHBAEMOCTH» TEpPPUreHHOro MarHeTHra B YCJIO-
BHAX MOCTCEAMMEHTALHOHHOrO BHYTPUCJIONHOTO PacTBOPECHHS.

Ha ocHOBaHuH 3THX W JAPYrHX AAHHBIX MOXKHO HPHUHSTB, UTO
Scnwy(M) =~ 100 (100—150?) u coorBercTBenHO  Bengw)(M) ~3—
4 (torpa kak, mcxoas u3 npunnmaemoii A. Kaite u JK. Tpukapowm
BeJuunHsl Scn(M), Ben(M) =T).

Te. 5—6,5, o6muHo 5,56—6. Mukpors. 535—695; hep=610.
C. H. JleGeneBa [5] npHBOAHT HECKOJBKO MEHBUIHE 3HAYCHHS M-
KPOTBEPAOCTH MAarHeTHTa, YCJIOBHO BLIAE/AA 1ABa THMA MATHETHTA
no MHKpoTBepJlocTH — MarHeTHT | ¢ h=484-+-543; hp=520 u mar-
HeTHT II ¢ h=364-585. CymecrBenno GoJibliell MHKPOTBEPILOCTHIO
obaagator, no muenno C. M. JleGeneBoi, MarHeTHTB ¢ NpHMeECHIO
Cr u Mg: h=744-897; h,=808. 1o C. Boeu u K. Teiinopy, h=
=530=-599; h.p=>560. Banskue suayenust noayyuaun bB. Sur wu
A. Munaman (h=490--660), 0. T'. Tepwoiir u M. 1. demenTne-
Ba (h=412--689) u ap. MHoraa yka3wBalOTCH HECKOJIbKO HHBIE
snavennst. Ilo WM. A. Ilyzoskmuoii, h=210--724. Ilo RaHHBIM
B. H. Cepreesa, makcumaJsbHas BeJHYHHA MHKPOTBEPAOCTH MarHe-
THTA B Mpejfejax MIOTHBIX 30H KPHCTAJJIOB HAMHOrO BHIIIE NMpHBE-
INCHHBIX 3HAYEHH: Ama.x=961. HuxKHue 3HaueHHA MHKpPOTBEPAOCTH
B 3THX 30Hax, no B. H. Cepreesy, 6,1H3KH K JaHHLIM, NOJYYeHHBIM
C. H. Jle6enesoii, C. bosu, K. Tefitopom u ap.: hmin=>554. Ilo
Jx. Kpeiiry n J1. Borany, hep(M)=>592.

®.-m.ycr. cpennsis. Bpy=T7.

* CnpaseanuBo 3amedanne [, MuJbHepa, 9TO YHCTHIH MarHeTHT B o6J0Mou-
HHX TOpoAax BCTPedaeTcs 3HAUHTEJNBHO peiKe, 4YeM oOBMHO NPHHATO CHHTAT.
Yro KacaeTcsd COBPeMeHHBIX OCaJIKOB, TO HepelKHe YKasaHHs Ha BHICOKHE COfep-
JKAaHHA B HHX MarneTura, Mo-BHAHMOMY, Bnojue cnpaseiaauBul. Ho oun, HecMot-
pA Ha OQUEBHHYIO YSI3BHMOCTb, no Buipaxenuio ®. Jlapuena [26], marueruta mo
OTHOWEHHI0 K [pPOIeccaM XHMHYECKOr0 BHIBETPHBAHHA, He JOJXKHLI BH3BIBATHL Ka-
KOro-JHG0 yAHBJEHHS: B COBPEMEHHBIX OCajKax, B CHJy chenHdHKH yCJOBHA HX
dopMHpoBaHHS, HepPelKH TNOBLIIEHHbIE KOHUEHTPAUHH M elle MeHee YCTOHYHBHX
xHMuueckn TM — HanpaMep NMHPOKCEHOB H OJHBHHA,

¥¥ Nas stux yeaosuit @. IMerrumxon [10] cunTaer XumHuecKylo ycToiius-
BOCTh HAbMeHHTA OoJiee BEICOKO/I O CPABHEHHIO C YCTOHUHBOCTBIO MarHETHTA.
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MC, mucxoas n3 paunbix A. Kaite n K. Tpukapa, cpeausn
(Kimp=31,7; Bmp=15,5). 31 3uauenus noxasateneit MC marne-
THTA MOMKHO PaccMaTpHBaTh B KauecTBe MaKcHMaJjbHBIX. B yeio-
BHAX HHTEHCHBHOTO MPOSIBJEHHS MPOLECCOB MOBEPXHOCTHOTO XHMII-
uyeckoro BhierpuBanuss MC maruernta uuskaa (Kymp=~10,0—11,7;
Bmp=8|g)-

[1d — b, B MeHblUel cTenedn — M, elle B MeHbllel CTeneH’ —
a.

Hapsany ¢ cobcTBenHo MarneTHTOM (M paccMaTpHBaeMblM HHIKe
B IaHHOI rjaBe THTAHOMATHETHTOM ), B 0OCaJ0UHHX 00pa3opaHHsx
BO3MOXKHO INpPHCYTCTBHE B KauecTBE TEPPHIEHHBIX KOMIOHEHTOB H
Apyrux (eppuiunuuenei, B yacTHocTH MarHomarueruta. Mx ceau-
MeHTO- M JHTOreHHYecKHe CBOiicTBa OJH3KH K CBOMCTBAM Marueri-
T4, HO He TOXJAeCTBeHHBI HM. ToyHas AHArHOCTHKA BHAOBOH mnpH-
HAAJIeXKHOCTH TeppPHreHHBIX (deppullniHeseii Tpebyer ClieLHa bHbIX
HeeJaeloBanuil H 0OBIUHO He MPOBOAHTCA.

Mukpoxkanu— Mc K[AISi;0g].

[1a. okoao 2,55 (2,5—2,6).

I'. n. ycr. BecbMa Hu3kas. Bug= 1.

Xum. ycr. cpeauss. S.x=290. Boy=7 (6—8?). ITo 10. I1. Ka-
33HCKOMY, B YCJOBHSIX MOBEPXHOCTHOIO BBIBCTPHUBAHHA MHKPOKJIHH
sABasieTcs HaubGojee yCTOMYHBLIM U3 MOJEBBIX LINATOB. DTy TOUKY
apenns pasgensiior we Bce uccaeposatean (A. Kaite n K. Tpu-
kap). YunTuBasi pe3yabTathl skcrnepumentos B. Xyana u B. Kea-
Jepa O BBIBeTPHBAHHH CH/JHKATOB B PAa3/IMYHBIX YCJOBHAX H JaH-
Hble 00 3BOJIIOIHH YCJAOBHI MOBEPXHOCTHOrO BHIBETPHBAHHA B HCTO-
puH 3eMJH H 00 M3YYeHHH KOp BBLIBETPHBAHUS Pa3JIHUHOTO BO3pa-
cra, 0. 1. KasaHcKui{i BBICKa3a/J MHEHHE O TOM, UTO B YCJOBHAX
BLIBETPHBAHNS KaOJIHHOBOIO THMA B 103/HeM AOKeMOPHH MHKPO-
KJHH OLIJI BBICOKOYCTONUMBLIM MHHEPAJOM H MPEBOCXOJHJ TIO XH-
MHUECKOHl YCTOHYMBOCTH HE TOJbKO MYCKOBHT, THTAHHT, 3MHAOT,
OPTOKJIa3, KHCJble MJardokgaassl u MHorue japyrie TM (Kak 3710,
no 0. Tl. Kasanckomy, B ycaoBHsx ¢aHepo3os), HO H KHaHHT,
CTABPOJIHT, CHJJIHMAHHT (B OTJIHYHe OT Hab. o[aeMbIX COOTHOILLE-
Hitil YCTOHYHBOCTH 3THX MHHEPAJOB B YCJOBHAX MOBEPXHOCTHOTO
shiBeTpuBanus B auneposoe). A. Kaite u M. Tpukap [23] moaara-
10T, YTO KHAHHT H CTAaBPOJHT B (paHepPO30e YCTYNAIT MHKPOKIHHY
10 BeJUHHe HX XHMHYeCKoH ycrofiunBocTH. B ye/I0BHSIX MOBepxHO-
CTHOTO BHIBETPHBAHHS MHKDPOKJHH MeHee yCTOHUHB, ueM B YCJOBH-
AX NOCTCEAHMEHTALUHOHHOTO BHYTPHCJIOMHOTO pACTBOPEHHSA. Boprw)=
=6-+7. Benisy=7-+8 u 6onee (mo 10?) (cpeansis u BBICOKAS XHM.
ycT.).

Te. 6—6,5. Mukpors. 764—894; h.,=800.

D .-M. yer. cpennnas. Byn=38.

MC Becsma Beicokasi (?) wuam Buicokasi, Kymp,=91,0. B,,=56
(M1 HECKONBKO MeHee).

[1® — a, B Menbluei crenewn — Mm.

Mukpoaur-— Mcl. Tadranosas pazHOBHAHOCTL MHPOXJIOPA.

[Ta. 5,9—64.
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. a. yer. BecbMa BhicoKad. Bag=11.

Xuwm. yer. BecbMa Huskast. Scp<<I10. Ben=1.

Ts. 5—5,5 (10 6). MHKPOTB. HEH3MEHCHHOTO KPHCTAIJIHYeCKOro
H NOJYMETaMHKTHOro MHKpoJauTa 542—845 kre/mm? uam 540—933
(c yuerom aanmHbix A. Buna); MHKpPOTBepPAOCTb CHJIbHOMCTAMHKT-
HOTO MHKPOJIHTa 3HAUHTEJbHO HHKe: 312—563.

@ -m. yer. cpeausisi. Bop=T7 (7—8); AJA% MeTaMHKTHOIO MHKpO-
JIHTA Bpfx"=6 (6—7)

MC BecbMa nuakas. Jlaxe A5 HeH3MEHEHHOTO MHKDOJHTA
Kimp<<14—1,5; B,p<<2,1—24. Jlisi METaMHKTHOIO € MHKPOJIH-
Ta K}mpgo,g_l,o; Bmpél,g—g,l.

[1® — g (rpaHHTHHIE MErMAaTHTH, 0COOEHHO JHTHEBHLIE, TPAHUTH,
Tpeiizensl ).

Monu6neununt — Mb MoS,.

[Tn. 4,6—5,0, o6u1uHO OKoJgo 4,7.

I'. n. yer. Beicokas. Bra=9.

Xum. ycr. Hu3Kas Han BecbMa HH3Kaf. Scn<<10. By 2 (1—2).
Ilo wxkaJge pacrsopuMoctu MuHepanoB A. C. I[loBapeHHBIX MOJHO-
JEHHT 3aHHMdeT BecbMa HH3KOe IMOJOMKEeHHE — B OLHOH rpymnne c
THICOM, KaJbUHTOM H JAP. W HHXe NUPPOTHHA, aHTHMOHHTA H AP.

Ts. 1 (1—1,5). Muxkpots. okoao 50, no nanueim E. Y. Cemeno-
pa u ap. Ilo Ix. Kpeiiry u . Borany, h=8-=100. [To C. H. Jle-
Genepoii [5], h=16=+84. CyuectBenHo 6ojlee HH3KHe 3HAUYCHHHA
MHKPOTBEPAOCTH MOJHGACHHTA NPUBOAST APYrHEe HCCJAeL0BaTeH:
16,0 (C. M. JlebeneBa, 1963 r.); 16—28; h,,=17+23 (C. Bosu
u K. Te#nop); 15—37; hep=26 (U. A. Nynoskura). C. A, IOwxko
nonyuusa Aanssie: h=4--10 no (1010) u 3374 no (0001).

@ .-M. yca. BecbMa Hu3Kas. Byp=2 (1?—2).

MC BecpMma mE3KafA. K;,,<<0,1. Bn,~0,7—1,3. MakcumanabHoe
yaajleHne oT KopenHoro Hcrounuka, no H. M. OsepoBy, cocrasis-
er 1—2 &M (ouenb pellko — 3—4 KM).

o —a.

Mounauut— Mnz (Ce, La, Y, Th) [PO,].

I1a. okono 5,1 (4,9—5,5; obuiyno 5,0—5,3). us oboraneHHbxX
esponueM Eu-MOHaUHTOB C NOHHXKEHHBIM coJllepXXKaHHeM TOPHS Xa-
paKTepHH cylllecTBeHHO GoNee HH3KHe 3HaueHUs NMJIOTHOCTH (4,25
4,70).

I. a. ycT. BHcOKasA. Bra=10 (9—10).

XHM. yCT. BHICOKAs HJIH BecbMa BbicoKaf. Sc»=420. BoamoxHo,
Scx cielyeT OLEHHTb HECKOJbKO Bhilie (okosao 450). B.,=10 (10—
11). Mo 0. I1. KazaunckoMy, MOHAUHT 00JafaeT BHICOKOH XHMHUe-
CKOH YCTOHUYHBOCTBIO, BoJice BBLICOKOH, 4eM KHAHHT, CTABPOJHT, CHJ-
JHMAHHT 1 GOJBLINMHCTBO Apyrux TM, xora yerynaer B IaHHOM CO-
OTHOIIEHHH IHPKOHY, PYTHIY, TYPMaJHHY, KBapuy, rpaduty H, Boa-
MOXHO, eme HemHorum TM.

Ts. 5—5,5. Mukpors. 367—572; h,,=467 (C. H. JleGenena,
nansie 1963 r.). o 6oaee no3anum skcnepumentam C. M. JleGe-
neBa [5] npu Tex e Kpafinux 3HAUEHHSX MHKPOTBEPIOCTH MOHa-
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LHTA NPHBOAHT HECKOJLKO HHBLIE JaHHbIE O BeAHYHHE ficp: Aicp=442;
f?ch=535.

@ .-m. yer. cpeauas. Bor=6 (6—7).

MC cpenuss, Gau3kas K BbICOKON. Kimp=:38,5. Bnp=19,0 nau
HecKoJbKo GoJee.

[1® — g, B 3HAUHTENLHO MeHbIUel cTeneHu — M.

Myaccauut— Msn SiC.

ITn. okono 3,2 (3,1—3,25).

I'. a. yer. uuskas. Bpa=3 (2—3).

XuM. YyeT. BecbMa Bbicokas. MoXKHO TpPHHATE BeJHUHHY
Sen(Msn) =500. Ben=12 (11—12).

Ts. 9,6 Mukpors. 2473—2778; h.p=2606 nan, no GoJjee HOBHIM
nanubeiM  [5], 2627. Tlo onpeaenennro H. M. Uepuwbimosa u
A. H. Inakcenko, hep=2563 krc/mm2

®.-M. ycT. BecbMa EbicoKad. Byn=13.

MC BecbMma BhicoKasi. Kymp=a407,2—410,5. B,n,=90,2.

[1® — b, a TakxKe (B MeHblueil cTeneHn) a (rPaHHTOHABI) H M
(MeTaMOpPhHTH H METACOMATHTHI), OTYACTH, BO3MOIMKHO, KOCMOTEH-
HeA. B wacthocTh, no aanmemM H. M. Yepnuunora n A. H. INnak-
ceHKo, B rab6po-runep6asHTOBLIX HHTPYy3HBax BopoHeXcKoro kKpH-
CTaJIHUECKOTO MAcCHBA COJepIKaHHe MYacCaHHTa HHOTAA AOCTHIA-
et 10 r/r. Y. Muaron u J. Buranuano nonaraior, 4To JOCTATOYHBIE
JI0Ka3aTeJbCTBA CYyLIECTBOBAHHS BO3HHUKLIETO B 3CMHBIX YCJIOBHAX
ppupoanoro SiC orcyrcrsylor. Haxoaku Mmyaccanurta B 0CaJ0YHBIX
W APYTUX NOPOAaX SBJASIOTCS J0BOJBHO MHOTOUHCJICHHBIMH, ero nHa-
rHOCTHKA B HEKOTOPHIX CJyyasix BNOJHE JOCTOBEpHAa, a MHOTAa OH
TIPHCYTCTBYET B MOPOJAX B 3HAUMTENBHBIX KoJHuecTBaX. [1o JanHBIM
M. E. MockeBuTHHa H [1p., B OTJOXKeHHsx 06a3ajbHbIX TOPH3OHTOB
peana Cubupckoll naaThHOpPMbBI MYacCaHHT SABJSETCH MNOCTOSHHBIM
KOMIIOHEHTOM ToAXKeJoil (ppakuuy, npuueM ero cogep:aHHue B 3TOH
tdbpakunn pocruraer 12 %. 21 ¥ nogobHbe UM AaHHbIe HYKAAIOTCH
B NpOBEPKe H YTOUHEHHH, HANPHMEp NOATBEpPIKIEHHe MPHPOIHOTO
reHes|ca MyaccaHHTa H HCKJIOYEHHEe BO3MOXKHOCTH MOCTYIIEHHS €ro
H3 HHBIX HCTOUHHKOB.

Myckosut Ms KAI,[AlSi3040] (OH, F)..

ITn. o6biuno oxono 2,85 (2,75—2,9, no HeKOTOPHIM AAHHBIM, A0

3,1).
I'. 1. Bechma HH3Kast (0COGEHHO B CBA3H ¢ HCKJIOUHTEILHO §0Jb-
UMM BJAHSHHEM TJIACTHHUATON, JHCTOBAaTON Mopdosorun uacThl

MYCKOBHTA Ha MX THApoaspoMexaHuyeckue cofictBa). Bug=1 (1—
2).

XuM. ycT. BbicoKasi uan Bechma peicokad. [lo A. Kaiie u JK. Tpu-
kapy [23], MyckoBHT obnafaer HCKJIIOUHTENLHO BHICOKOH XHMHYE-
ckofi yerofunBocTbio (Scx=600), paBHoll N0 BenHyHHe XUMHYECKOR
YCTOHYHBOCTH NJIAaTHHBI, 6H3KOH K BelHUHHEe XHMHUCCKOH YCTONHYH-
poctH pytuaa (Scx(R)=610) u cymecTBeHHO NPEeBOCXOASIICH XH-
MHYECKYI0 YCTOWYHBOCTh aHaTasa, aJaMmasa, JeffKoKceHa, 30J0Ta,
wnuHe M, KBapla, 6pyknTa, KopyHaa, XaJuejlona 1 MoAaBASIONEro
G6onpmnucrBa Apyrux TM. CoorsercrBenso B.,=13. Becnma BH-
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coKas, cyllecTBeHHO OoJiee BLICOKAs, yeM YCTOHYHBOCTL KBaplla,
XHMHYecKas ycrofiyuBocTh MycKoBHTa; mo dopmyJe [1. Paiixe 3ua-
ueHHsi MHAeKca BuiBeTpHBaemocTH (/) [26]. Takyio ouenky Besn-
YHHBI XHMHUECKOH YCTOHYHBOCTH MYCKOBHTA4 CYHTAE€M 3aBbllIEHHOI,
VUHTHIBAs, B YAaCTHOCTH, WIHPOKO M3BECTHbIE, YacTO habuioAalolilite-
¢l (akTh THAPOCHIOAH3AUHH W KAOJHHH3ALHH MYCKOBHTA B KO-
pax BbiBeTpHBanuf. BoJsiee npaBHJAbHBIM NpeacTaBaAeTCs 3HAUYCHHE
Scn(Ms) =~ 450 (420—480), uto cooTBeTCTBYET 3HAueHHIO B 11
(10—11). Bo3moxkHO, 4TO B HEKOTOPHIX YC/JIOBHAX HHTEHCHBHOIO
IMOBEPXHOCTHOTO XHMHUYECKOTO BBIBETPHBAHHS YCTOHUHBOCTL MYCKO-
BHTa Aaxe HuM¥e H COOTBETCTBYeT 3Ha4eHHI0 B.n ~9 uJaH elle Me-
nee. DKcmepumenTanbhuie aaHuble E. Hukkens [29] npna uHu3akux
suauenuit pH cpeawr (0,2; 3,6; 5,6) B 1esoM mMoATBEpKAAIOT MHEHHe
A. Kafie u K. Tpukapa; ans utenounsix yeaosuit (pH=10,6) or-
HOCHTEJIbHAS XHMHUYECKasl YCTONYHBOCTL MYCKOBHTA, MO AaHHBIM
E. Hukxeas, cyuecrsenno uume. Onnako, no 0. T1. Kasanckomy
H Ap., B KHCJBIX YCJOBHSX MOBEPXHOCTHOTO KaOJAHHOBOTO BLIBETPH-
BaHHS MYCKOBHT o6Jafaer cpefHedl XHMHUYCCKOH YCTOHYHBOCTBIO
(II rpynna, mo IO. I1. Ka3zanckomy), 6JH30K B AaHHOM OTHOUICHHH
K 3MNHAOTY, THTAHHTY H JP. H YCTYNACT He TOJbKO KBapIly, PyTHJY,
TYPMaJHHY, MOHAUHTY W ApyrHM MuHepaaam IV u V rpynn, Ho u
aJIbMaHAHHY, MHKPOKJHHY, aHAAJTY3HTY, CHIVIHMAHHTY, CTaBPOJIHTY,
kuauuty (III rpynna). Takas uan 6Gosee HH3Kas OLEHKa YCTOMYH-
BocTH MyckoBuTta Jdana @. Illeddepom ans yenosuit dopmupora-
HHs cepo-6yphix noazoaucThix nous. CorsacHo noayuensoMmy X. Bau
Jdep MapesoM psaay XuMHYecKo# YCTORYHBOCTH MHHEPAJIOB [IPH NPO-
1eccax BHIBETPHBAHHS, MYCKOBHT YCTYNAET MO XHMHUYECKOH yCTOHUH-
BOCTH Tpanary, opToK/Ja3y, MHKPOKJIHHY, aabOHTY, annaHuty U 6o-
Jiee YCTOWUHBEIM CTABPOJHTY, UHPKOHY, PYTHJY, TYPMaJHHY, KBap-
uy. ITo ¥. Oupy, P. Xayn u JIx. 3ycMany, CKOPOCTh PasfomkeHHs
MYCKOBHTa W OMOTHTA B TOYBe NpHMepHo oxnHakoBa, P. Tappenc
u I1. ToBapa sxkcnepuMEHTaLHO AOKA3a/H, YTO MPH HH3KHX BeJIH-
ypHax TeMmnepatypsl (20 °C) u aaBaeHHst MYCKOBHT XHMHUECKH G6o-
Jlee yCTOHYMB, YeM KaJlieBble NMOJEBble IINATH, H TeM MOXTBEpILHJH
B3aHMHOE MOJIOXKeHHe 3THX MHHepaJoB, ykaszauuoe C. [osaauuewm,

Ts. 2—3 (06biuno 2,5—3).

& .-M. yer, yuskas. Bpa = 3.

MC Bhicokas uau BecbMa Bbicokast. B,,=~33 (npumepuo ot 30
HIH Jaxe HeCKoJlbKo MeHee o 39, c vuerom MHenus A. Kaiie,
XK. Tpukapa W HECKOTOPHIX APYTHX aBTOPOB 00 HCKJIOYHUTEJNLHO Bhi-
COKOH XHMHYECKOH YCTOHYHBOCTH MYCKOBHTA ).

[1® —a, m (rpaHHTOHABI, TPAHHTHBIE METMATHTHI, METACOMATH-
YecKH H3MEeHEeHHBle H MeTaMopdHuecKHe 1opoasl ).

Onusun— Ol (Mg, Fe)p[SiO4], npoMexyTounnii uien H30-
mopduoro psara ¢opcrepur (Fo) Mgy[SiO4] — daanur (Fa)
FEQ[SiO.g].

[1a. o6uiuHo okoM0 3,3—3,5; NJ. YHCTOrO HeH3MeHeHHOro Gop-
cTepHTa OK0JIO 3,2; nJI. YHCTOro HeH3MeHeHHoro daannrta oxone 4,4.
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I. 1. yer. o6BIYHO HH3Kaf; JJS PA3JAHUYHBIX MO coctaBy (M muor-
HOCTH ) 4JeHoB H3oMopdHOro psijga HaMmeHsercs OT HH3Koi (Fo) no
BbicoKOH (Fa). Bug 00bluHO paBen 3-——4.

XHM. yCT. HH3Kasi uan BecbMma Huskas., Scp=10. Bpr=2 (1—2).
HanmeHblllefi XHMHUECKOil yCTOHUHBOCTBIO (H COOTBETCTBEHHO HaH-
GOJBUIEM HHIEKCOM BhiBeTpHBaemoct, no [I. Pailixe) oGaanaer
¢opcTepHT.

Ts. 6—7. Mukpors. 897—1290. CyuiecTBeHHO HHMKe MHKPOTBEp-
jaocth (asanrta (beppudasnira): 572—744.

@.-m. yer. cpeausis. Byp=8.

MC nuskas uaH BecbMa HH3KaA, Kjmp=~3,0—3,3. Buy=~7,1—
8,0. I1pi oTcyTCTBHH MPOAOJKHTEIBHOTO H [MYBOKOro XHMHUYECKOro
puiBeTpuBaiis MC OJHBHHA MOXET ObITh 3HAYNTEJLHO OOJBIICH.

ITd — b, B MeHbluell cTeneHn m, eute pexke —-a (hasaur).

I'. . MunbHep H MHoOrHe APYTHE HCCJIELOBATENH MOJAralr, uro
OJIHBHH BCTpeuaeTcs TOJNBKO B COBpeMeHHBIX ocaakax. Mwmetorcs
(oTuacTH OBITH OTMEYEHBl BLILIE ) AOCTOBEPHbIC H HeeRHHHYHbIE
yKa3aHHS Ha TNPHCYTCTBHe (M 3HAYHTEJbHOE COJepiKaHHe B TsiKe-
J0ii GpaKUHH) OJHBHHA H B JPEBHHX (B TOM 4HCJe JAaKe A0KeMO-
PHHCKHX) OTJIOMEHHSAX, XOTS BCTPEYaeMoOCTb OJIMBHHA B APERHAX
OTJOXKEHHAX BOOGLIE 3HAYHTEJIBHO HHXKE, YeM B COBPEMEHHBIX.

Oprokaas— Or K[AISi;O4].

[1a. okoso 2,55.

I'. 1. yer. BecoMa HH3KadA. Bua=1.

Xum. yer. cpeanss. Corsnacio eiuncaenubiM [1. Paiixe cpeanum
3HAYEHHSM HHIEKCOB BHLIBETPHBAEMOCTH MHHEPAJOB, OPTOKJIa3 XH-
MHYECKH HECKOJBKO YCTOHuHBee aJbbHTa, HO 3HAYHTENBHO YCTY-
naetr Ksapuy, MyckoBHTy, cuiasmManuty. A. Kaie u JK. Tpukap
[23] BHICOKO OUEHHBAIOT XHMHYECKY0 YCTOHYHBOCTbH OPTOKJa3a.
[MTo ux pauseiM, Scu(Or)=350, uro COOTBETCTBYeT 3HAYEHHIO
B~ 8. Eule 6o/iee BBICOKO yKa3aHHble aBTOPHI OIEHHBAIOT XHMH-
YECKYI0 YCTOHYHBOCTb aHopTokaasa (S.»=400). dtu nanuble npej-
CTABJSIOTCH, OJIHAKO, 3aBbIIIEHHbBIMH. MOXKHO [OpUHSTH, UTO
Schiwy(0r) 2= 290. CooTBeTCTBEHHO Bopw)(Or)=7 (6—8?).

B suTepatype onHcaHo, 4TO CYLIECTBYIOT 3HAYHTE/bHbIE Pa3JH-
YyHs B OLEHKe OTHOCHTEJbLHOH XHMHYEecKOH YCTOHYHBOCTH paz/uy-
HEIX KaJHEeBBIX TMOJEBHIX WIMATOB, NPex/Jae BCEr0 OPTOKJa3a H MUK-
pokauna. Mo A. Kaiie u K. Tpukapy [23], xuMHuecKas ycTOHuH-
BOCTh OPTOK/JIa3a 3HAYHTENbHO Bbillle, ueM MHKpokauHa. Onnaxo
X. Bau nep Mapea, B. T. Aaaen, X. Bastr, T. Toau, 0. I1. Kazan-
CKHMIl H pAn APYTHX HCCaeloBaTe/eH CUHTAIOT, YTo XHMHUECKas yc-
TOHYHBOCThL MHKPOKJIHHA 10 OCOOGEHHOCTAM €ro CTPYKTYpPhl H KpH-
CTANJIOXHMHH HECKOJBKO BbIlle YCTORYHBOCTH JAPYIHX NOJIEBHIX MINA-
TOB, B YaCTHOCTH OPTOKJa3a. B paszinuHBIX YCIOBHSX XHMHYECKOrO
BLIBETPHBAHHSA BO3MOXHB pAa3JHuUHLe TepecTpoiku psiza (nocae-
MOBATEJIbHOCTH ) OTHOCHTEAbHOH XHMHYECKOH YCTOHYHBOCTH PasjiHi-
HbIX nodesuix wnatos. [lo 0. [1. Kazanckomy, Xxumnueckas ycroii-
YHBOCTH OPTOK/Ja3a NMPHMEPHO PaBHA YCTOHYMBOCTH KHCJLIX NMJardo-
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Kaa308, HauMenbliell XuMuUeCKoi ycTOMUHBOCTHIO H3 KaJHeBHIX T10-
JIEBBIX IIMATOB 06JaaaeT CaHHIHH.

Ts. 6—6,5. Muxpors. 764—824; h,=794. Ilo M. M. Xpymosy,
TakXKe hep(O0r)=795 kre/mm? [lo onpegefcHHAM, BHINOJHERHBIM
pas3NUYHBIMHE HCCJIEA0OBATEISIMH, CPEAHSS MHKPOTBEPLOCTh OPTOKJIA-
3a Haxoautcs B npepeaax 714—815 krc/mm? (nanGonee wacto
hep=765—795).

®.-M. yer. cpennasn. By =8.

MC Boicokas. Kimp=109,0 (ecan npuuate Beamuuny Scp=350,
no A. Kaiie u JK. Tpukapy) uau 90,3 (ecan npuHaThL 60jiee HH3KYIO
peJnunny S.x=290). B, =~ 56.

[Md —a.

OpTHT— cM. a/JIaHHUT.

[TeposckuTt— Pv CaTiO;.

ITn. okoao 4 (3,9—4,3).

['. n. yer. npoMexyTounasi MeXay cpelHeil H BHICOKOH. Bua=
=8 (7—8).

XuM. yer. cpeansas uiau Hu3kad. Scp=150—200 uau HecKoJaBKO
uuxe. Ber~5 (4—6?). I'. C. MOMIXH OTHOCHT NEPOBCKHT (COBMe-
CTHO ¢ MarHetutoM u ApyruMu TM) K uncay MHHepaJoB, XHMHYe-
CKH HEYCTOHUHBHIX B YCJIOBHSIX BHIBeTDHBAHHS.

Ts. 5,5—6. Mukpors. 925—1050 (no ApyruM npauupiM, 905—
1250, 900—1100 *; A.,=988. Bennunna MHKPOTBEPAOCTH HECKOJIBKO
BHILE, YeM 3T0 MOXKHO OHJIO Gbl 0XKHAATH, HCXOAS H3 NMPHBEACHHLIX
3HaueHHH TBEpLOCTH NepPOBCKHTA no wKaje Mooca.

®.-m. yer. cpelnss, GAM3Kas K BHICOKOH, OTYACTH BHICOKAS.
B’;h“—_S (8—9).

MC cpeapnsst unu uuskas. Kjmp,=~37,0—49,4 nau HeCKoNbKO HH-
we. Bmp=2 11,3—15,9 uan HeCKoJbKO HHIKeE.

[1® —a, b, m, ocoBeHHO 1eNOUHBIE MarMaTHYeCKHe MOPOABl H
CBfi3aHHBlE ¢ HUMH KapbonaTHTHL.

[Mukoturt— Pc. CocraB NPOMEKYTOUHBIH MEKIAV MJICOHACTOM
(Mg, Fe) Al,O4 n xpomnukotuToM (Mg, Fe) (Cr, Al),0,.

[Ta. okono 4,1—4.2.

I'. 1. ycr. BuicoKas, 61u3Kas K cpefinei. Bry=38.

Xum. yer. BecbMa Beicokasi. O. C. Kouerkos B psiny yGuiBaio-
nied XHMHUECKO# YCTOHYHBOCTH MHHEpaJoB NMoMellaeT NHKOTHT cpa-
3y XKe 38 XPOMHTOM o BBIi€ reMaTHTa, MOHAUKTA, KCeHOTHMA, KHa-
Huta u ap. Ber~ 11,

Tp. okono 7,5 (no 8). Muxkpore. okomo 1200—1660. h., no-
BuanMOMY, okoso 1400. Mukpors. xpoMnukoruta hep=1194.

@ .-M. yer. BHCoKas. Bor=10 (9—11?),

MC Becbma BHCOKast. B, 38,9,

I1® — b, pexxe — m.

[Tupur— P FeS,.

ITn. okomo 5 (4,8—5,2).

I'. n. yer. Bcokas. Brge=10 (9—10).

* C yuerom pesyabraToB, noayuessnx bB. Hurom m A, Mumamanom.



XuM, yer. Hu3Kad, Scp=10. Bp=2.

Te. 6—6,5. Mukpors. 1144—1374; h,=1295. [lo paHHBIM
C. H. Jle6enesoii [5]: h=965--1408; hc,=1250. 3naueHns MHKPO-
TBEPAOCTH NMHPHTA CYUIECTBEHHO BLILIE, YeM 3TO MOMKHO MPEeAnoJo-
HTb HCXOAf M3 3HAYeHHH ero TBepAocTH no wkane Mooca. Oco-
6eHHO BBHICOKH 3HAYEHHSA MHKPOTBEPILOCTH NHPHTA, YKA3KIBAEMbLIE B
ceojike Ik, Kpeiira u [I. Borauna: 15056—1620. C. Bosu u K. Teii-
Jop NpHUBOAAT GoJiee HH3KHE 3HA4YeHHA MHKporBeppoctH: 1027—
1240; hep=1165. [1o pesyabratam uccaezosanuit M. A. Ilynosku-
HOM CYLECTBYIOT HCKJUIOUHTe]bHO GoJgbline KojebaHusi 3HaueHHH
MHKPOTBEPAOCTH nupuTa: A=579-=-1458.

@.-M. yeT. BoicoKas, Byn=9 (9—10).

MC Becbma nusKkas. Kimp=2,6. Bmp=~5,7.

[Id —a, b, s. HacTo ayTureHHbliL.

Mupoun— Pp MgsAl;[SiO4]s u  aabmauauuo-nupon — AP
{Mg, Fe)3A12[SiO4]3.

I1a. oxono 3,5—3,85.

. a. yer. cpenusis. Bra=5—6.

XuM. ycr. cpepdas. Bep26 (5—77).

Te. 7—7,5. Mukpors. k=~ 1190. 310 3HaYeHHe COOTBETCTBYST Be-
JHYHHE MHKPOTBEPAOCTH LEHTPAJbHBIX YacTeil 3epeH mupona H3
guMOGepanToB. Muxporeepiocte nepudepHUSCKHX dacTell TaKHX
3eped, MO HEKOTOPHIM MAAHHBIM, MOXET OBITb 3HAYHTEJbLHO BHIlIE
(okomo 1627 Krc/MM2) BeaefCTBHE MPHPOAHOH TepMOOGPabOTKH HH-
TPaTeJNIyPHUECKHX KPHCTAJJIOB NHpONA KHMGEPJAHTOBLIM Pacmia-
BOM.

@ .-m. yer. BeicoKas. B,n=9 (9—10).

MC BhicoKasi, 61H3Kass K cpeflel, OTYaCTH — cpelusds. Bmp=
~20 (18,4—22,0). MakcumaspHad NaJbHOCTh COXPaHEHHs THpona
NPH TPAHCMOPTHPOBKE COCTABJAET TEPBBle MNECATKH KHJIOMETDOB

ITd — b, m (kuMGepaHTH U HEKOTOPHe APYTHE yabTpaMaduthl,
3KJOTHTH U AP.).

[Mupoxanop — Pch (Na, Ca, Ce, U, Th), (Nb, Ta, Ti)20(OH,
E)s
ITn. 3,8—5,0 (o6eigno 4,0—4,5, nuorga 3,4—5,4), ¢ yuetom
JaHHBIX O IVIOTHOCTH MHKpoaura — jo 6,4

. n. yer. or cpexneir 10 BBHICOKOH., Bua=7-+9 (nmorma 6—9,
pexe 4—10 (no 11), naubosaee gacro 8—9).

XuMm. ycT. BecbMa HH3Kasl wan Huskas, Sca<<10. Ban=1 (1—2?).

Ts. 5—5,5 (no 6,6?). Mukpors. 557—663; no Apyr#M JaHHEIM
514—764; h.p=610. Becbma 6au3kue nauusie npusoast C. Boen u
K. Teiftnop: h=>572-+-665; h.,=613. Heckonrbko Go.ree HH3KHe 3Ha-
yenust i moaywenst WM. A. Ilyaoekunoii: h=400--705; he,=>552.
Miukpote. raaponupoxaopa 514—338. ITo GoJiee 103HHM CBefeHH-
sm [5], MukporBeprocTh nupoxgopa 592—683 (kKpucranaHuecKuii),
526—635 (mosymeramMuxTHbif), 317-—577 (MeTaMHKTHBIH ).

®.-M. yer. cpenss, 6JM3Kasg K HH3KOH H3-32 XPYNKOCTH NHPO-
xaopa. Byy=T (6—7) uJH HECKOJBbKO MeHee,
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MC Becbma Huskas. Kimp=1,2. Bmp=2,5. [lo H. A, Coaonosy,
NHPOXJOP MO BeJHUYHHE MHTPALHOHHON CHOCOGHOCTH 3aHHMAET Mpo-
MEXKYTOUHOE NOJIOKEHHe MeXAy KOoJAyMOHTOM H tautaautoM. [lo
ApyruM AauubiM [14], nHpoxJop ycrynaer B JaHHOM OTHOLUEHHH
THM MHHepaaam. JajbHOCTh ero coXpaHeHHsi npH nepeHoce or Ko-
peHHOro MCTOYHHKA B BOAHOH cpele cocraBaser Bcero 1—1,5 km
[14]. A. A. T'oa0BHKOB CUHTaeT MHIPalHOHHYIO CHOCOOHOCTH Mit-
poxJiopa BecbMa HH3KOH H OOGDBSCHAET 3TO IVIABHBIM 06pPa3oM BEICO-
Koli xpynkoctblo nupoxaopa. [lo E. 1. Mapuenko u ap., no xumu-
yecKoil yCTOHYHBOCTH B THNEPreHHBIX VCAOBHAX H MHTPALHOHHOM
CIMOCOGHOCTH ITHPOXJIOP CYIIECTBEHHO YCTyMmaeT (epryCcoHHTY.

[1® — a (ocobento 11eN0YHbIE NOPO/bl, @ TAKKE KapOoHATHTHI ),
m (MeTacoMaTHThl — aJbOHTHTHI, PeHHTH H Ap.).
[Tnaruokanaswm PL

Haomopduniii psa anebur (Ab) Na[AlSizOg] — anoprur (An)
Ca [AIQSIQOB] i

[1a. 2,6 (ans6ur) — 2,77 (aHopTHt).

['. x. yer. Becbma uuskast, Bya=1.

XHM. YCT. B OCHOBHOM HH3Kasi (OT HHM3KOH MJH BeCbMa HH3KOH
no cpeaneii). O6GbIYHO CYHTAETCs, YTO OHA MOCJEA0BATENBHO YObi-
Baer oT aJbbuTa K aHopTHTY. Scp=170 (annbut), 130 (omHroxaas),
100—110 (anzesnn), 80 (aaGpagop), 40 (6utoBmut), 30 HANH He-
ckosbko Menee (amoptut). CooreerctBeHHo B.r,=5 (Ab), 4 (Og,
Az), 3 (Lb), 2 (Bv), 2—1? (An). I'. B. MuabHep noaaraet, 4to
HanGosiee YCTOHUMBBIM M COXPAHSIOUIHMCS B OCAJOYHOM LHKJE
(nHanbosiee MHIPAaLHOHHOCIOCOOHBIM? ) ABJAAETCA He anbOHT, a OJH-
roKJas.

B obmem psjay XHMHYeCKOH YCTOHYHBOCTH MHHEpaJOB JErkoi
(GpaKuuu IJarHoKJa3bl YCTYNAalT KaJHeBbIM MOJEBHLIM LIMAaTaM H
npeBocxoAaT ¢enpammnatonibl. Takum 06pas3oM, cyllecTByeT cJe-
Ayolui nociaefoBaTteabHblil pag TM Jerkoi @pakuun B Hanpas-
JNeHHH YMEHbLICHHsT HX XHMHYECKOH ycrofunBoctH: Q—KF—PIX
X (Ab—An)—Fd, yto MoxeT OLITL 3alHCAHO Takie B BHIE CJe-
ayioutero  Bbipaxenns:  Scn(Q)>Scn(KF)>Scn(PIl)[Scn(Ab) >
>Scr(An)]>S8ek(Fd). B HeKOTOPBIX yCHOBHAX (apHAHOE BBIBETPH-
BaHHe ) naGJiofaeTcsi cyllecTBeHHasi nepecTpofika AaHHOro paia,
KOorja XHMHYecKas yCTOHYHBOCTb [JIarHOKJIA30B (HJH TOJbKO Ham-
Gonee YCTORYHBBIX H3 HHX) OKa3biBaeTcs BBIILUE YCTOMYHBOCTH Ka-
JaueBblX nogesblx wmatoB  (Scx(Pl)>Sc(KF)) (A. Pouno,
XK. Muano, T. Toan n ap.). X. Ban gep Mapea nokasan, uto B
HEKOTOPHIX YCJOBHSAX BLIBETPUBAHHSA M MOYBOOOpa3oBaHUS aJdbOHT
XHMHYECKH YCTOHYHBeC KaJHIINATOB, O/HAKO OJIHTOKJ4a3 M BCe Jpy-
rie MJIarHoK/J1a3bl 3HAYHTEJbHO YCTYNAlOT MO XHMHYECKOH YCTOIiyH-
BOCTH KaJHIINATaM.

Ts. 6—6,5.

®.-m. yer. cpeauss. Bpp=8.
MC — ot cpeanelt nau Buicokol (Ab) no HH3KOH MM BechbMa
nuskoit (An). K,n, n3mensiercs B mnpejesaax npHmepHo or 52,0
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(Ab) mo 8,5 uau menee (An). Bmp,~40 (Ab), 32 (Og), 24 (Az),
16 nau menee (An).

M® —a, m (Ab, Og, Az), b (Lb, Bv, An).

I[Tnatuua— Plt, nonukcen — Plx Pt ¢ npumecsio Fe, a rtak-
xe Pd, Ir, Os, Cu u ap.

[1n. 15—21,5, unorga 14—15.

I'. a. ycr. BecbMa BhicoKasi, Bpy=11.

XHM. ycT. BecbMa Bhicokast. S, =600. B.yn=13.

Te. 4—4,5 no 5. Ilo GOJbLIMHCTBY onpeieseHHil, MHKPOTB.
IJaTHHBl CYLLECTBCHHO HHXKe, ueM oxuuaemas us snavenuni /. ITo
C. H. Jlebenesoit [5], h=T0--170; hop=120. [To 6osee panuuUM
onpeaeaennam C. H. Jlebenpepoii, h=114-=-146; h.,=130. Becbma
6JM3KHe 3HaueHHsi MHKpoTBepaocTH ykasmBaiwT C. Boeu u K. Teii-
aop (h=125+127, hp=126), Ox. Kpeitir u [1. Boran (h=122—+
—=129) u psax apyrux aBtopos, M. A. [lyloBkuHa npHBOAHT 3HAuH-
TeJbHO 6GoJee nu3kHe BeanuuHb: h=49-+-70 (h,=60). Wuoraa
yKasbiBaloTcsi  Gosiee  BbICOKHe 3HaueHHs h. B uwactHocTh,
no E. K. CemenoBy u ap., h=270, uTo 6JH3KO COOTBETCTBYET BEJH-
ynHe H=4,5. MHKpOTBepaOCTb NOJHKCEHA 3HAYHTEJbHO BLILIE:
321—501; hep=340—470. TTo HU. A. IlynoBKuHOH, A5 TOJHKCEHA
h=232-+338; h.,=288.

®.-M. yCT. nJaTHHB HU3Kas, MoJHKceHa — cpernsas. Bon(Plt)=
=4 (4—6). B,n(Plx) =6.

MC nnaTHHB BecbMa HH3Kas, OTYACTH — HH3KasA. Kimp=4,l
(npu 6=17,5; h=120). C yderom Bapuauu# NJOTHOCTH NJATHHL,
Kimp=3,8—5,1 (npn h=120). Kimp, max=11,6 (npun h=270;
6=14). Bmp=15,7 (g0 23,5 —mnpu Bpr=6). C yueroMm HCKIIOUH-
TeJBLHO BBICOKOJ BEJHUYHHB TJIOTHOCTH TJIATHHBI, €e MHTPalHOHHYIO
cnoco6HOCTL GoJee TNPABHJALHO OTpa)aer BeauunHa Bim,=4,7.
Bimp, max=T1,1 (npu Bp,r=6). Be3 yuera KOCOBBIX KOHIEHTpalHil
IaJbHOCTL NepeHoca IJaTHHBL B BOAHOIN cpelle OT KOPeHHBIX HCTOY-
HHKOB cocTaBasier 4—8 kM [14], uTo cyulecTBeHHO HHXKe JaJbHOCTH
BO3MOXKHOI'O NepeHoca caMapckuTta, (epryconura, IBKCeHHTa, JO-
naputa. [lo ApyruM AaHHBIM, OAHAKO, IJIATHHA CYHTAETCs HaHGO-
Jee MHIpallHOHHOCNOCOOHBIM MHHEPAJoM pocchineil GJHMKHErNo CHO-
ca, NPeBOCXOASAIIHM B JaHHOM OTHOLIEHHH MNepeulc/eHHble MHHepa-
an [14, c. 82].

[1d — b (npenMyuiecTBeHHO yabTpaMadUTH ).

Maeonacr (uefnonur) — Pn (Mg, Fe) Al,O4.

ITa. okono 3,7 (3,5—4,4).

[. a. ycr. cpeandas, oTuactu Bhicokasi. Bu,=5-+8 (uame 5—6).

XuM. ycr. BecbMa BhicoKast. Sgn=500—550. Bop=~12.

Ts. 8. Mukpors. 1666—1765 (no B. fury u A. Muaamany).

@.-M. yer. Boicokast, Bpn=11.

MC BecbMa BouicoKasi. Kimp=230 uan neckoapko 6oJgee. B, =
~53,9—58,9.

MNé —m, b. i

PoroBass o6mManka— Hb. (Na, K)o, (Ca, Na)g(Mg, Fe?*,
Al Fe¥t, Ti)s[ (Si, Al)401]2(0OH, F, Cl, O)..
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Ila. 3,0—3,45 (o6bruno 3,1—3,3).

T. n. ycr. nuskas. Bra=3 (2—4).

XuM. yer. Huskas. [To A, Kaiie u JK. Tpukapy, Sca=70, Bor=3.
ITo pesyapratam skcnepumentoB E, Hukkeas [29], xum. yer. po-
roBoii OOMaHKH B HEKOTOPHIX yc/aoBHAX (B wacraoctH, npu pH=0,2
n ocobenno npu pH=3,6 1 pH=10,6) 3nauntenbHo Bbllle NpHBe-
nennbix ouenok. Ilo 10. I1. Kasanckomy, poroBasi obMaHKa B ycio-
BHSIX BBIBETPHBAHHST YCTYMAeT MO XHMHUCCKOH YCTOAYHBOCTH Tpe-
MOJHTY H aKTHHOJHTY. Oanako, no A. Kaite n K. Tpukapy [23],
XHMHYECKasl YCTOAYHMBOCTb POroBOH OOMAaHKM H TPeMOJHTa OAHHA-
KOBasi H CYyILLeCTBEHHO BHIIIe YCTOHYMBOCTH aKTuHOAHTA. CorJacHo
pacuernsiM AanHHIM [1. Paiixe u ®. Jladuena [26], xumuyeckas
VCTOHYHMBOCTL POroBOii OOMAaHKH JajKe HeCKOJbKO BHIlIe (a HHAEKC
BLIBETPHBAEMOCTH COOTBETCTBEHHO HHIKE ), UeM TPeMO.HTa.

TB. 5—6 (0GbiunO 5,5—6).

@.-M. ycr. cpenusis. Bpp=T.

MC cpenuss. Bmp=12,1.

[1® — a, m, B MeHblueil crenenu b.

Pyrua— R TiO,.

Iln. okono 4,25 (4,0—4,4; o6biuno 4,2—4,3). [1n. vHurpuna (pas-
HOBHJHOCTH pyTHIa, cofepikaulero sriaiouenns FeTiO;) — mo 5,2

I'. A. ycr. Bricokas. Bra=8.

Xum. yer. BecbMa Boicokasn. Sc,=610. A. Kaite u JK. Tpukap
[23] cumraloT pyTHJ TPeTbHM IO BeJHYHHE XHMHYECKOH YCTOMYH-
BOCTH MHHepaaoM (nocie UHPKOHa W TypMaauua). OAHAaKo, Mo
JaHHBIM OJHHX HCCJeZoBaTesel, XMMHUeCcKas YCTOHYHBOCTb PYyTHJA
BhlLIe YCTOHYHBOCTH TypMaJiHHA, a [0 AaHHBIM JAPYTHX — H LHPKO-
Ha. Ilo peaysabTatam 3KCHepHMeHTaJbHEX HccaenoBanuil E. Hukke-
ast [29], npu Bcex 3navennsix pH pacreopor B uHTeppane ot 0,2
10 10,6 pyTHN XHMHYECKH CYILECTBEHHO yCTOHYHBee TypMalHHa, a
npu pH=0,2 —u umupkona. [Tpu srom B ycaosusx pH=0,2 pyrua
yCTynaeT mo XMMHYECKOH YCTOHYHBOCTH JIHUIb KBapily, NMPeBOCXOAA
B stom oTHomennu Bce apyrue TM, a npu pH=3,6=-10,6 pyrua
oOHapyKuBaeT TaKylo e YCTOHYHBOCTb, KaK H LHPKOH, H NpeBOC-
X04uT Mo ycroiuupocT Bee apyrue TM. B.,=13.

TB. 6—6,5. MUKpOTB. pyTHJa H3MEHSETCH B LIMPOKHX Mpejesax.

ITo HU. A. TlynoBkuHofi, Aasi uepHoro pyruaa h=>569--1079
(hep=T7T7; hoep=1024), nna kKpacumoro pyTtuaa h=645-1035
(hicp=T778;  hsp=980). O6buno npunumaercs heop(R) =~
~ 1000 krc/mm? IlpHBeseHHBIE CpPeJHHE HaHHBIE XOPOIIO COrJjacy-
I0TCSl CO 3HAUEHHSIMH TBepAOCTH PyTHJa no mkaje Mooca. C. Bosn
u K. Teitnop upusojaar Oojee BbiCOKHe 3HAUEHHS MHKPOTBED-
Joctu pytuaa: 1074—1210; hep=1139. Binskue snaueHus yKasbl-
Bator Jlxk. Kpeiir u [I. Boran: 1132—1187. Jdus pytuaa capmar-
CKHX pocceimei Ykpanuser, no gauusiM M. . Hsnvwedko u Lp., fi=
=588-+1176 krc/mm2. A. H. )Keprepa u B. K. Abynesuu aas py-
THJa pocceineil [lpuanenposbst ykKasweiBaioT emie OoJiee IIHPOKHE
npejesas KoneGanus BeJHYHHB MHKpOTBepaocri: 387— 1206 kre/mMm?

®.-m. yer. cpeaunss, Byn=8 (7—9).
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MC BecbMa BbicOKafi. Kimp=r143,5. Bmp=~36,8 (10 41,3).

[M® —a, b, m. ®, [ertuaxon [10] cuuraer, yTo PyTHA HauGoO-
Jee pacmpocTpaHeH 8 OCHOBHBIX MarMaTHUeCKHX MOpojaax, H AJs
APYTHX KOPEHHBIX MOPOA (HCKJI0uasi 0cajouHbie) €ro He OTMeuder.
[lo apyrum AanHbIM [14], OCHOBHO# HCTOUHHK TePPUIeHHOTO PYTH-
Jla — MeTaMopuuecKHe MOpo/bl.

Camapckutr—Sm (Y, La, Ca, U) (Nb, Ta, Ti, Fe®t);0s.

I1x1. 4,5—6.4, o6bIuHO OKOJIO 5,3—5,9, uaure 5,6—5,9.

I'. A. yer. Bolcokas H BecbMa Beicokast. Bra=10—11.

Xum. yer. uuskasi. Scpa 50 uan, cKopee, MeHee. B~ 2.

Te. 5—6,5 (o6wiuno 5—6). Mukpors. 794—897; fi.,=866. Cy-
uiecTBeHno Gosee Hu3KHe (u OoJee TOYHO COOTBETCTBYMOLUIHe OOBIu-
HOll A/l caMapckuTa TBepAaocTH no Moocy) 3naueHHst MHKpOTBep-
noctd noaydensl b. flurom m A. Muaamanom: h=612--645.

®.-Mm. yer. cpepusig. Bpn=7—8. _

MC Becbma HH3Kas, OJau3Kafg K HH3KOH. Kimp max=~9.
Bmp, max=5,1. Ilo HekoTOpEIM AanHBIM [14], caMapcKuT no Murpa-
UHOHHO} cnocoGHOCTH OJH30K HJH HECKOJBKO YCTYlAaeT IBKCEHHTY
1 (eprycoHHTy, HO HPEBOCXOAUT KOJYMOHT-TAHTAJIHT, KACCHTEPHT
u pan apyrux TM poccuineii 6/uxkHero cHoca. MakcuMasabHas Aadib-
HOCTb €ro NepeHoca B BOJHOH cpeje OT KOPEHHOTO HCTOUHHKA CO-
crapasier 156—20 km [14].

[M® — a (nerMaTtuthl), m (MeTaCOMATHTHL).

Cunaumanunt— SI Al[AISiO;].

I[1n. oxoao 3,25 (3,2—3,3).

I'. a. ycr. HH3Kag. Bua=3.

XHM. yCT. BHICOKAaf MJH Aa’Ke BechbMa BHICOKAas, OCOOeHHO /s
ycaoBuii noBepxHoctHoro BuiBerpuBanus. A. Kaiie u JK. Tpukap
{23] npuBOAAT CYILECTBEHHO 3AHHIKCHHYIO OLUEHKY BEJHUYHHBI XHMH-
yeckoli ycrofiupBocTH cuianuManuta. Ilo ux manuwem, Sqx(S!) =330
(uto cooTBercTByeT BeaHunHe B.,=8). 10 3Hauyenue S JauLIb
HeMHOruM BLIlIe YCTOHUHBOCTH rpaHata H ycTylnaer YCTOHYHBOCTH
oprokJja3za, Boabppamura, 6aputa u MHorux apyrux TM, no ones-
KaM yKa3aHHBIX aBTOpoB. C y4eToM MHOTOYHCJEHHBIX (aKTHYECKHX
JAHHBIX TIO COCTABY Pas/IHYHBIX 30H KOp BHIBETPHBaHHA H NPOAYK-
TOB NEPeOTJNONKEeHHS MaTepHaJJa Kop BHBETPHBAHHS, a Takxe Apy-
THX TeoJIOTHYeCKHX H XHMHYECKHX, TEOPeTHUeCKHX, MOJeBHIX, 1a60-
pPATOPHBEIX H 3KCHEPHMEHTAJBHLIX AaHHBIX, 60Jee NpaBHIbHON Npei-
CTaBJIsIeTCs CYLIECTBEHHO GoJee BHICOKAR ONEHKA BEJHYHHBI XHMH-
YeCKOil YCTOHUMBOCTH CHiaMMaHuTa: S.n=2400 (400—450 uau Go-
see). ®©, CunjgoBcKHil, KAK H MHOrHe Apyrue HCCJe/0BATeNH, BhI-
COKO OLIEHHBaeT XUMHYECKYI0 YCTOHYHEZOCTL CHAJHMAHHTA, €ro Co-
NPOTHBAACMOCTb NpolueccaM BhiBeTpuBanud. OH OTHOCHT CHJJIHMA-
HHT (COBMECTHO C KHAaHHTOM, CTABpOJMTOM H Ap.) K VI rpynne He-
3HAUHTEJNbHO (C1200) BBHIBETPHBAaEMBIX MHHEpPAJIOB, yCTvnawllel B
JAHHOM OTHOLUEHHH JRIIb NMPAKTHUECKH HEBLIBETPHBAEMBIM MMHHe-
paaam VII rpynnbl — UHPKOHY, PyTHAY H TYPMAJHHY H CYILECTBeH-
HO TIpeBOCXOASIIEll MO XHMUueCKOH YCTOMYHBOCTH [axe aHaras
H OPYKHT, a Takxe THTAHHT, aHjalay3ut n Apyrue TM tsixesoi
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dpakuun, ITo pacyerneim Aauubim I1. Paiixe u @. Jlapuena [26],
CHJUIHMAHHT 10 BeJHYHHE XHMHYECKOH YCTOHYHBOCTH B YCJIOBHSX
BbIBETPHBAHHA CXoxeHn c KBapueMm. HanGosee noaHblil JAnanason
Konebanus sHaueHu#t Scn(Sl), ¢ yueroMm 3HAUHTEJBHBIX KoJieGaHMi
YCNOBHil MOBEPXHOCTHOTO BHIBETPHBAHHS, a TaKXKe YCJIOBHil nmoctce-
JAMMEHTAIHOHHOTO BHYTPHCJOHHOTO PACTBOPEHMS, HAXOAHTCH, BO3-
MOXHO, B mpegenax 350 (330?)—500. Takum obpasoM, MOKHO
npHHATD, 4T0 Ben(SI) = 10 (9—11 unn paxe 82—127). [1o d. Iler-
THAKOHY, XHMHYECKasi YCTOHUHBOCTb CHJJIHMAHHTA B YCJIOBHAX
NOCTCEAHMEHTAHHOHHOTO BHYTPHCJOHHOIO pPAacCTBOPEHHST SIBJSIETCS
HH3KOH; NPOMEKYTOYHOH MO BeJHYHHE MeXXAy YCTOHYHBOCTBIO aBI'H-
Ta H FHNEPCTEeHa H 3HAUYHTeJbHOH (oJiece HH3KOH, yeM YCTOHYHBOCTDL
GoapmnHcTBa TM, B TOM umcae GHOTHTA, MarHeTHTa, POTrOBOH 00-
MaHKH. Takasi OleHKa XHMHUYECKOH YCTONYHBOCTH CHJIJIHMAHHTA
NpeACTABJSIETCs B 3HAYHTEJBHOH CTENeHH 3aHHKEHHOH, He cooT-
BETCTBYIOLIel AeHCTBHTENbHLIM COOTHOIIEHHSM YycroiunBoctH TM.
[TpoBenennoe apropom Hayuenne TM pasiHubX mo Bo3pacry oca-
nounblx o6pasoBaHuil YKpauus, Kaskaza n psjga apyrux obaacreil
CBH/IE€TENIbCTBYET, B HACTHOCTH, O 3HAUHTEJLHOM pacIpoCTPaHCHHH
CHIUIHMAHHTA He TOJBKO B Me3030fCKHX H KaHHO30HCKHX OTJOXKe-
HHSX, HO H B OTJOMKEHHSX Najco30ifiCKOro BO3pacra, HANpHMEp B
ray6okonorpyenHsix (4000 M u GoJsiee) HUIKHEKaMEHHOYTOJBLHBIX
oraoxenuax Jluenposcko-JoneluKkoii BnaauHb, HAXOASMIMXCH HA
cTaguH BecbMa TJyGOKOro MOCTCEAHMEHTALHCHHOrO Npeobpa3ona-
HHS, COOTBETCTBYIOUIEr0 KBapl-AHKKHTOBOH (anuu anokarareme-
3a (no cHcreMe CraJHaJbHLIX TEPMHHOJOrHYECKHX o00o03HaueHHil,
npeanoxennoii H. b. Baccoesnuem), ray6unnoro kararenesda (anu-
renesa, no A. I'. Koccosckoii) nam panpero merareHesa (1o
H. B. JlorBunenko). Tem He MeHee, B COOTBETCTBHH € JaHHLIMH
JI. m K. Hpatigenos, P. Beina, @, [lerruakona u ap., aabMaHpuH
H amaTHT B YCJOBHSIX BHYTPHCJOHHOTO PacTBOPEHHSI 0OHAPYIKHBA-
0T 3HAUHTeJLHO OOJIBINYI0 XHMHUYECKYI0 YCTORYHBOCThH, YeM B YC-
JIOBHSIX MOBEPXHOCTHOTO BHIBETPHBAHMA; CHJIAJHMAHHUT, HAaoGopoT, B
YCJIOBHSIX TMOBEPXHOCTHOrO BBIBETPHBAHHSA, MO-BHAHMOMY, CyIIECT-
BeHHO 0oJiee YCTOHYHB, yeM B VCJAOBHAX BHYTPHCAOHHOTO pacTBope-
Husi, [TepBblfi H3 3THX THNOB COOTHOLIEHHH XHMHYECKOH YCTONYHRO-
cti TM B ycJaoBHAX NOBEPXHOCTHOIO BHLIBETPHBAHHUA W B YCJOBHAX
BHYTPHCJIONHOrO PACTBOPEHHS, ¢ HCIOJAb30OBAHNCM BBEIEHHBIX B AdH-
Hoi pabore o6Go3HaueHHH, MoxeT OBITL 3anucaH B BuAL S,ppw) <<
<<Scniisy 1 o6o3nauen Kak tun A (THN aJbManjiHHAa, a TaKkKe ApY-
THX FPaHATOB, anaTHTa W HeKoTopuix Apyrux TM, B ToMm uucae, no-
BHAHMOMY, TMOJIeBBIX IINAaTOB, MYCKOBHTA, BO3MOKHO, 3MHIOTA
H Ap.). Bropoit THO OTMeYEHHBIX COOTHOLIEHHH MoxKeT GbITh 3allH-
caH B BHAe Scnw)>Senisy # obosnaven xak tan S! nwau S (tun
CH/UTHMAaHHTA, CTABPOJIHTA, a TaKxe KBaplla, aH@aJy3ura, Tomnasa
H Ap.). MoxHo BHIEJUTL W TPeTHH THI COOTHOUIEHHN, KOrja
Schw) & Seniisy i TN B (THm GHOTHTA, a TAKMXe aBTHTA, AKTHHO-
JiuTa, oquBHHA H Ap.). O6ocHOBAHHAS H OJHO3NAUYHAS OICHKA Xa-
pakrepa (THna) COOTHOMWEHHHE Scaw) W Scnis) Ans MHorux TM mo-
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Ka 3aTpyJAHHTe/JbHA NpexAe BCero B CBA3H C HEAOCTATOYHOCTHIO
H IIPOTHBOPEYHBOCTHIO HMEIOMIHXCA CBeJleHHH 0 XHMHYECKOH yCTOMH-
ynpocTH TM B pas/M¥HBIX NPHPOAHBIX yCcaoBHAX. B wacrthoctH, no
I'. Buceneaepy, Scuw)(S1) & Scnis)(S1), T. e. CHAIHMAHAT J0OJIKEH
6LiTb oTHeceH K THny B, a we K SI (uau S). Bnpouewm, no I'. Buce-
Hexepy, Aasi 12 naunboaee pacnpocrpaneHHbix TM (pyTui, UHPKOH,
TYPM4JIHH, CTaBPOJIMT, KHAHHUT, CHJJHMMAHAT, 3MHAOT, rpaHar, ana-
THT, poroBas oOMaHKa, aBruT M oauBuH) tin S/ (S) Boobiie He
ycranapauBaercs (ecJu He CUMTaTh HeGOJBLIUINX BapHalUHi B XHMH-
UeCKOH YCTOHYMBOCTH CTaBPOJIHTA), AJS TpaHaTa M anaTHTa COOT-
HOWIEHHSA Scnwy H Sch(isy COOTBETCTBYIOT THIY A, a Aas BCexX oCcTalb-
HBIX Tlepeunciaennbix 10 Mmunepanos — tuny B. YkassiBaembie I'. Bu-
ceHesepoM  KoJaeGaHHs COOTHOWIEGHHA XHMHUYECKOH YCTOHUHMBOCTH
cTaBpodHTa W KHAHHTA  (Scnw)(S)>Scnw)(K), Senis(S) <
<<Scnisy(K) onmposepraiorcsi pesysibrataMi 60/iee paHHHX HCCJe/10-
paunit ©. [Mertuaxkona u Ap., a Takxe Gonee noszauux — A. A. Ky-
xapenko, I'. ®wxr6ayspa, E. Hukxensn, B.-II. I'pumma, A. Mopro-
Ha u Jp.

Ts. okoao 7 (6—7,5).

@.-M. ycr. BhiCOKan, 6aH3kaa K cpeanei. By=9 (8—9).

MC Becbma BbicoKasi. B, ~52 (42—62 nan HeCKOJbKO MeHee
B 3aBHCHMOCTH OT BeJH4HHBL Sen(SI).

[N® — m.

Craspoaur—S (Fe?t, Mg),(Al, Fe3t)4[Si04]406(0, OH)a.

[1a1. okono 3,75 (3,5—3,95), o6buHo 3,6—3,8.

I. n. yct. cpeaussi. Bra=6 (5—6).

XHM. ycr. BHICOKasi, OTYUACTH, BO3MOXHO, BecbhbMa Bbicokad. [lo
A. Kaite u JK. Tpukapy [23], craBpoaut oGaajgaer cpefiHeii XHMH-
gecKoH ycToiiyHBoCTbIO (Sc#n=270 u cooTBeTcTBeHHO By=7) H yc-
TymaeT THTAaHHTY, (JIIOOPHTY, MHKPOKJHHY, OPTOKJasy, rpaHaram
n apyrum MmunepanaMm. ITogobnas oueHka BeJIHUYHHBI XHMHUYECKOM
YCTOHUYHBOCTH CTABPOJIHTA ITIpejicTaBJsiercsl 3aHmxenuoi. Ha ocHo-
BaHHH (aKTHUCCKHX AAaHHBIX MOMKHO NPHHATH, UTO [PH TNOBEPXHO-
CTHOM BBIBETPHBAHHH Schiw)(S)~380 (350—400) (Benwy=9), a
JJisi YCJIOBHE IOCTCEAHMMEHTAlHOHHOTO BHYTPHCJOHHOrO pacrBope-
HHSL Scniis)(S) ~400—450 (Benisy=10). B Becbma pa3iHyHBIX yC-
JOBHAX BHIBETPHBAHHS H BHYTPHCJONHOTO PAaCTBOPEHHS XHMHUE-
CKasl YCTOHUMBOCTL CTABPOJINTA M3MEHSETCH, BO2MOXKHO, B GoJee
mupokux npegenax: Bp,=8 (7?)—10 (11?). B uexkoropulx npupoj-
HBIX YCJOBHSIX OTHOCHTeJNbHAs XHMHUeCKas YCTOHUYHBOCTH CTaBpO-
JINTA, BeposATHO, euie Gosee BHICOKAasi (no panHeiM X. Ban gep Ma-
pena, K. Jlemke, B. Jureavrapara, I'. ®ioxr6ayspa u ap.). Tak,
no mMuennio X. Bau nep Mapena, B HeKOTOPLIX YCJOBHSIX BHIBETpPH-
BaHHsl 1 MOYBOOOPA30BAHUS CTABPOIHT MO XHMHUECKOH yCTOHYHBO-
CTH 3aHHMaer MPOMEXYTOYHOE MOJOKeHHe MeXAY PYTHJIOM H UHP-
KOHOM.

Ilpeacrapasier nHTEpec BONPOC O COOTHOIIEHHH BEJIHYHH XHMHYe-
CKOfi yCTORYHBOCTH CTaBPOJHTA M KHaHHTAa. [To MHeHHI0 GOJbLINH-
cTBa HcesefoBarejiell, 3TH MHHepaabl 00janaloT OJHM3KOH XHMH-
14 3ax. 981 197
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SKCIIEPHMEHTaIbHRIX onpezneneHuit
E. Hukkens

ueckoil  ycrofiuuBocthio.  [lpu
stom P. Beitis, K. JleMmKke,
B. 3ureavrapar, I'. ®roxrtbay-
ap, O. C. KouerkoB u ap. cuura-
10T, 4TO YCTOHYHBOCTL CTaBpoO-
JHTa HECKOJIbKO BHILIE, YeM KH-
anura, JI. m K. JlpafineHs,
P. Beiias, I'. Bepuep, A. A. Ky-
xapeuko, 0. II. Kaszauckuii,
B.-II. T'pumm u Ap. mojaraior,
UTO KHAHHT XHMH4YecKH G6ojee
VCTOWYHB, UYeM CTABPOJHT, 4
®. Cunposckuii, A. Kaiie,
JK. Tpukap, C. Bycramaut u ap.
CUHTAIOT XHMHYECKYIO YCTOHYH-
BOCTL THX MHHEpaJoB IpHMep-
HO paBHOH.

HMmeromuecs B Hacrofmiee
BpeMs (akTHUecKue (B TOM YHC-
Je 3KCIepHMEeHTaJbHble) JaH-
uuie I'. ®oxréayspa, E. Hukke-

as, B.-II. 'pumma, A. Moprona
U JPYrHX YYEHBIX MO3BOJISIOT MOJIAraTh, YTO COOTHOLIEHHS MEKAY
BeJHYHHAMH XHMHUYECKOH YCTOHUHBOCTH 3THX MHHEPAaJOB B pasHO-
006pasHbIX NMPHPOJAHLIX YCJIOBHAX PAa3JHUYHH. B YCJOBHAX MOBEPXHO-
CTHOrO XHMHYeCKOro BLIBETPDHBAHHS TIPH HHU3KHX 3Hadyenusax pH
(kHcaas cpefia) KMaHHT XHMHYeCKH Gosiee yCTOHYHB, YeM CTaBpoO-
jut. Ilpn Beicoxux sumauvenusix pH pacrsopoB (menounas cpena), B
YACTHOCTH B YCJOBHSIX INOCTCEJIHMEHTALHOHHOTO BHYTPHCIOHHOTO
pacTBOpeHHs, Hao60poT, CTaBPOJUT 6ojee YCTOHYHB, YeM KHAHHT
(puc. 10).

Te. 7—7,5. C. H. Lpim6an u 0. A. ITonkaHoB a7s.cTaBpo/HTa
THTAHO-LMPKOHHEBLIX pOCCHINEH YKpPaWHbl YKasblBAIOT 3HAYCHHS
MHKPOTBEPJOCTH, CyllecTBeHHO GoJjiee BLICOKHE, UeM Te, KOTOpble
MOKHO GblJIO OBl OKH/JATh HCXOMNSl H3 ONPeNeJEHHS BeJHYHHB TBEp-
JNOCTH cTaBpoJsiura no mkane Mooca: h=1400--1737 krc/mm2 Ilo
. U. Boaxsipey u JI. H. Mopoaosofi, h(S)=1330 krc/mm>

®.-M. ycr. BECOKafA, Byr=10 (9—11?7).

MC Bwicokast uaH, cKopee, BecbMa Bbicokas. Jlaxe ecam mpu-
HATh CaMble HH3KHE H3 NPHUBEJEHHbIX Bblllle OUEHOK XHMHUECKOIf
ycTOHYHBOCTH CcTaBpoJHTa (Sch=270; B.h=T7) W MHKPOTBEpPAOCTH
(h=1330), To noayuaem K;mp=958 u Bn,=28,6, uto, no npuus-
TOH BHIUEe KiaccHpuKalHOHHOH IKaae (cM. Ta6a. 54), coorBer-
crByer Beicokoii MC. Ecau ke npuHATL GoJgee- BeicoKoe (0OoJee
NpaBHJAbHOE) 3HAaUeHHe XHMHUECKOH YCTOAYHBOCTH CTAaBPOJIHTA
(Sc»n=380; coorBercTBeHHO B:;=9), TO H NpH HHXKHEM 3HAYeHHH
h=1330 nonygaem K,m,=134,8; Bn,=36,7, uro no 3Tofi Xe mkame
(cm. Ta6a. 54, 56) coorsercTByeT BechMa Bhicokoit MC.

Mo — m,
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C ¢ en—cM. THTAHHT.

Tautaaut— Tn (Fe, Mn) (Ta, Nb),0s.

I1a. okoao 8 (7,9—8,2).

I'. A. ycr. BecbMa BeicoKasi. Byg=11.

XuM. yCT. BBICOKasi HJIH cpeausiss, Sc.n=300—400?. B.p=8—9
(7—9).

Te. 6—6,50 (no HexoTopbIM JauHbIM, 5—7,5?). Mukpors. 700—
1070; hep=913; no apyrum pauubiM, A=870--900. Ilo naunHBIM
U. A. Ilynosruuoi, h=681--991; hip=705, hyep=954. Tlo C. Bo-
Bu u K. Teitnopy, h=724-+882; h,=803.

®.-M. yer. cpennsis. Byn=38.

MC cpeanss uan Hu3Kan. Kimp~45,6. Bmpy=21,7. [lpuBenentsle
sHaueHus Kimp H Bpmp GAH3KH K MaKCHMAaJbHBIM AJS TaHTAJHUTA.
Bimp=~17,2. Ilo H. A. ConojoBy, MHIpallHOHHAS CIOCOGHOCTb TaH-
TaJINTa CYLIECTBEHHO HHXKe, YyeM KoJyMOHTa. AHaJOTHYHbIE NaHHbIE
no coorHowenuio MC TaHTajHTa H KOJymMOHTa NpHBeAEGHbl TaKXKe
B CioBape no reojorun poccuineii -[14]. Tam xe, omHaKO, HMe-
I0TCSl JlaHHBble, CBHAETEJbCTBYOIHe o Gonee Bricokoii MC raHra-
Jauta no cpaBuennio ¢ MC koaym6ura. Bo3aMmoxkHoe MakcHMaJabHOE
yAaJ/leHHe TAHTAJIHTA OT KOPEHHBIX HCTOUHHKOB, MO OJHHM JAaHHbLIM,
cocraB/asieT 5 KM, no Apyrum — 2,5 km [14].

Nd —a.

Turanur (cpen) — Tt CaTi[SiO,]O.

I1a. okono 3,5 (3,3—3,65; obuiuno 3,4—3,6).

I. 1. ycT. mpomexyTounas MexJay cpelHedl M HH3KOH. Bpg=
=4--5.

Xum. yer. cpeauss. Ilo A. Kaiie u JK. Tpukapy, Scn=280. Dra
OlleHKA, MO-BHIHMOMY, HECKOJBKO 3aBbillleHa. BoJiee npaBUlIbHBIM
npeAcTaBJasiercs 3HadeHHe Scp = 240. Bop=6—7.

Ts. 5—6, o6biuHo 5—5,5. Murpors. 658—683; h.,=679. Ilo
B. flury u A. Muaamany, h=752--853.

@ .-m. yer. cpeanss. Byor=7.

MC cpennsisi. Kimp=54,3 nau, HecKoJbKO Menblle — oKoJ0 46,6
(c yueroM 3HaueHus Scn~240). Bnp,=~18,8—21,0 (m0o 24,5?).

[® —a, m. '

TurtanomardeTHT — Tim Fes_.Ti 0,

Bonpoc o cocraBe THTaHOMarHeTHta AHcKyccuoneH. Ilo-suam-
MOMY, B Pa3JHYHBIX CJy4YasfX COCTAB THTAHOMATHETHTA B TOH HJH
HHOM Mepe pasiuueH W GJH3KO COOTBETCTBYET OAHOH M3 CJEAYIO-
wnx popmyn: FeyO4- TiO,; Fe;O4-FeTiOs; FesOy4- FepTiO,.

I1a. oxono 4,8 (4,5—5,0).

. n. yer. BecoKas. Bra=9.

Xum. yer. cpeanss. S~ 150 (150—200?). Bop=5 (5—6).

Tr. 5,5—6. ®. B. UyxpoB, ¢ yueToM pe3yJbTaTOB, NOJYYeHHBIX
pa3/HYHBIMH HCCJEA0BATENAMH MO pasJHYHHIM o6pasiam, yKashbiBa-
eT JAJif THTAHOMAarHeTHTa CJeAYIOlHe 3HAYEHHS MHKPOTBEPAOCTH:
h=556+813. M. A. Ilyroskuna npuBoAuT Gosee HH3KHE 3HAYCHHS:
h=475--659; hp=>520. IlpumepHo Takue e 3HAUEHHS MHKPOTBEp-
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noctu THTaHomaruerura npusoiut u C. M. JleGenepa [5]: h=460-=
642,

®.-Mm. yer. cpeauad. Byp=T7 (6—8).

MC cpeansiat. Kimp=16,2 nau neckosnbko Goaee, Bnp=11,7.

[1d — b, B meublleit crenend m, B elle MeHbluel — a (LIeJ04-
Hble TOpPOAH ).

Typ maauun—T (Na, Ca) (Mg, Fe);Als[SisO1s] [BO;3]3(OH,

l'I.n okoJsio 3,0 (apaeur) — 3,25 (wepa) (2,9—3,3).

I'. a. yer. Huskasi. Bpa=2 (2——3

XuM. ycT. BecbMa BbLICOKaf. Sc;,—630. Beyn=13 .(12—13). Ilo
A. Kaiie u JK. Tpukapy, TypMaJiiH ABJAETCH BTOPHIM MO BeJHYHHE
XHMHUYECKOH YyCTOHYHBOCTH MHHEPaJOM H YCTylaeT JHUIb IHPKOHY.
CyuiecTByeT MHEHHEe, 4TO TYpPMaJiHH XHMHYecKH OoJiee yCTOHUHB,
yem uupkon (X. A. Buiigmar, A. 3. Kneecmenr). [lo pauHbIM
I0. I1. Kasanckoro u Apyrux HecdejpoBateleif, B yCJOBUAX MOBEpX-
HOCTHOTO BBIBETDHBaHHS TYPMaJiHH NpeacTaBisier cob6oi OAHH H3
XHMHYeCKH HanboJ/iee yCTOHUHMBBIX MHHEpPAJOB H €ro peaHKThl (Ha-
PSIAY C peJHKTAMH LHPKOHa, PyTHJa H KBapua) coOXpaHsiloTcs Aa-
JKe B caMoil BepxHefi 30He OXpP H OKHCJIOB KaoJHHOBOro poduis
BHIBeTpHBaHHA. OaHako, mo peayJabratam skcnepumentos E. Huk-
kens [29], xuMHYecKasi yCTOHYHBOCThL TypMaJHHa B HEKOTOPLIX yC-
goBusix (B uactHoctH, npH pH=3,6 u pH=10,6) He cToas Beaunka
H HHXe ycroiiunBocTH uesoro psiga TM. Io skcnepuMmeHTa/AbHBIM
nauabiM C. Bycramanrta, TypMaJiHH TakKXkKe CYHTAeTCH OJHHM H3
HauboJsiee yCTOHYMBBIX XHMHYecKH TM, Ho ycTymaer UHPKOHY, py-
THJY, aHaTazy H OpyKHTY.

Ts. 7—7,5. Mukpors. 1070—1186; hep=1133 uau 1130. Muoraa
yKa3blBaloT GoJiee BHICOKHE 3HAYeHHST MHKPOTBEPAOCTH — [0
1626 krc/mm2.

®.-M. yer. BhicoKan. Bpy=9.

MC BecbMa BBICOKaS. K,mp—2157 +245,5 (o6bluno 226,0—
237,3). Bmp=83,0.

I[P —a, m.

®eprycoununtr— Fg (Y, TR, U, Ca, Th) (Nb, Ta, Ti)O,.

I'. #. yer. BecbMa BBICOKas, YaCTHYHO — BhICOKafA. Bugs=11, ua-
crtuuHo 10.

I'. 1. BecbMa BBICOKasl, YaCTHYHO — BHICOKasi. Brs=11, uactuu-
HO 10.

XuM. yer. Hu3kas. Scp=50, Bep=2 (2—3).

TB. o6byHO OKOa0 6 (5,5—7). MukporB. 683—897; h.p=755.
[TpakTHuecKH TaKue e JaHHble N0 BeJHYHHE MHKPOTBEPAOCTH
(depryconnta noayuensl M. A. [Tynoskuuoii: h==681--842; h.,=761.
Heckoabko 6Goliee HH3KHE BepXHHE 3HAUEHHSI MHKDOTBEPJAOCTH YKa-
auBaoT B. 9ur u A. Munaman: h=689=757.

@.-m. yer. cpennss, Bpp=8 (7—8).

MC BecbMa HH3Kasi HJIH HH3KAA, Kimp=~6,7. Bm,~4,8 uan He-
ckoJibko Gomee (mo 7,2). ITo H. A. Comnomosy, MC deprycounura
CyIlecTBeHHO GoJiee BLICOKas — BbIlle MHTPALHOHHON CMOCOGHOCTH
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Koaym6HTa, NHPOXJOpa, CTPIOBEpHTAa, TaHTAJHTA H p#jda JAPYrux
MHHepaJoB. MakcumaJgbHasi AadbHOCTL NepeHoca (eprycoHHra B
BOJAHOH cpe/le OT KOPEHHOrO MCTOUHHKA MOXeT AocTurath 15—
20 xkm [14].

I1® — a (rpaHHTOHABI, MErMaTHTH, KAPOGOHATHTH ).

®awoput— Fl CaFo..

I[1n. okoao 3,2 (3,0—3,25, wame 3,15—3,20).

I. n. ycr. Huskas. Bra=3 (2—3).

XuM. yer. cpegHsis HJH, cKopee, HH3Kas. S;»=280. Jra oueHKa
A. Kaiie n J)K. Tpukapa, nmo-BHAHMOMY, SBJS€TCA 3aBbILICHHOM.
Bw=7 (ckopee, 4—7?). Ilo mKaJe pacTBOPHMOCTH MHHEpaJOB
A. C. IloBapeHHBIX (JIOOPHT 3aHHMaeT BeCchbMa HH3KOE I0J0XKe-
HHe — B OAHON Trpynne ¢ THMNCOM, KaJbUHTOM, aparOHHTOM H JAp.
H HHXKe NHPpPOTHHA, aHTHMOHHTa H Ap. [lo sKcmepHMeHTaTbHBIM
panueM C, Bycramanra, ¢JI00pHT XHMHUECKH BechMa MaJo ycToi-
YHBBIH MHHEPAJ M YCTYNaeT B JAaHHOM OTHOLIEHHH AaXe OOBIKHO-
BeHHOH H 6a3aJbTHUECKOH poroBo#i oOMaHKe, 9HCTATHTY, aBTHTY, TH-
man-aBruty. [lo JI. 3. BuixoBckomy H Ap., (JI0OPHT XHMHYECKH
YCTOHYHB B YCJOBHSX NOBEPXHOCTHOrO BBIBETPHBAHHS.

Ts. 4. Mukpors. 169—200; A, =180. Becbma G/H3KHe 3HAUeHHS
BeJIHYHHBI MHKPOTBEpPAOCTH (JIroopuTa noJyuuau takxe M. M. Xpy-
uoB u pag apyrux astopos. [To M. A. [lynoskuno#i, h=135-=196;
hep=165. Ilo pe3yabTaTaM MHOTOUHC/IEHHBIX ONpeAeJeHHH, BHIMOJ-
HEHHBIX Pas3jiHYHBIMH aBTopamu, hep(Fl) =165-=-217, naubosee ua-
cro 180—190.

®.-M. ycT. HH3KadA. Bpp=>.

MC nuskast. Kimp=15,7 unu menee. Bnp=~20,3 (?) uiH, ckopee,
MeHnee (okoJso 11,6).

[1® — g, B 3HAUHTEIbHO MeHbLIEH CTENeHH — /M H §.

Xnoputouna— Chd (Fe?t, Mg, Mn);(Al, Fe3*)Al3[SiO4]2X
X 02(0OH) 4. '

I[Ta. oxono 3,5 (3,2—3,8). ITo ®. THKKeJIiO 6=3,3.Ilo A. A. To-
JLOBHKOBY, §=3,6.

I'. A. ycT. HH3KasA H CpPeJHs. Bhd~4—5 (3—6).

Xum. yer. cpenusisi. Bep=~6 (5—7?). Bosiee HH3KOH XHMHYeCKOMH
YCTOHYHBOCTLIO 06/1alaeT MapraHlOBHCTAasT PA3HOBHAHOCTL (OTTpe-
JIHT).

Ts. 5—6,5, unorga go 7 (?) (o6uiuno 6—6,5).

@.-M. yer. cpenusisi. Bpp=8 (7—8)

MC Bricokasi, 6nH3Kas K cpelHei. Bnp,~21,4—24,0.

[1® — m.

Xnoputwe — Chl

HauGonee pacnpocrpanens mnenuun (Pnn) — (Mg, Fe)sAlX
X [AlSisO] (OH)s u kamnoxaop (Cl) — (Mg, Fe)sAl[ (Al, Si) X
SiOs]2 (OH)s.

ITa. okomo 2,7 (2,6—2,8, uHorga — jgo 3,1, Mo HEKOTOPBIM AaH-
HBEIM, 110 3,4).

I'. A. ycr. BecbMa HH3Kasl, HHOrZa — HH3KasA. Bpa=1 (uHorma
2—3?).
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Xum. ycr. Huskas. OcoGeHHO HH3KOH XHMHYecKOH yCTOR4HBO-
cThI0 xapakrepusylorcs Jgentoxqoputhl. [To A. Kaiie u K. Tpu-
Kapy [23], oamako, Scx(Chl)=400, uto coorBerctByer Bop=9--
=10 (BBICOKasi XHM. YCT.) H CYIECTBEHHO Bbillle XHMHUYECKoil yc-
tTodunBocTH GapHTa, CHJIJNHMAaHHTA, KHAHHTA, CTaBPOJHTA, IpaHa-
TOB, reMaTHTa, HIbMeHHTa W MHorux Apyrux TM. Ilono6uas ouen-
Ka BeJH4YHHbl XMMHUYECKOHl YCTOHYHBOCTH XJOPHTOB JJ51 YCJIOBHI
MOBEPXHOCTHOTO BHIBETPHBAHHS NPEACTABJACTCH CHIBHO 3aBHILIEH-
HoH. BoJjiee COOTBETCTBYIOUIHM AeHCTBHTE/JIbHOCTH TPEACTABJIAETCS
anauenne S.n(Chl)=~100 (50—100), uTo COOTBETCTBYET 3HAUEHIIO
Ben=3 (2—3), uan paxe eue Gosee HH3Koe 3HaueHHe Sgp. [lo
B. A. Ka/ioxHoMy, NeHHHH B YCJOBHSIX (POPMHPOBAHHS KaOJHHO-
BOH KOpbl BHIBETPHBaHHsi 00JaJaer HH3KOA XHMHYECKOH yCTOHuN-
BOCTbIO U ycrynaer augesuny u 6uornty. Ilo @. Hleddepy, B cepo-
OypbIX MOA30JHCTBIX TOYBAX XJOPHT yCTOHuHBee OHOTHTA W MHPO-
KCeHOB, HO MeHee yCTOHYHMB, yeM aM(@HOOJB, MJarnoKaasbl, KaJi-
wmart, anugor B Ap. ITo [O. II. Kasauckomy, npu dopmupoBamiin
KaOJIMHOBOH KOPHI BHIBETPHBAHHS MeJE3HCTLIC XJOPHTH MO XHMHYe-
CKOH yCTOHYHMBOCTH GJIH3KH K CPeIHHM H OCHOBHBIM ILTATHOKJa3aMm,
IVIayKOHHTY, BO3MOXHO, Hedeanny, 60/IbLUIHHCTBY IHPOKCEHOB H AD.,
TOrjla Kak NeHHHH H KJIHHOXJOp obJjafaior 6oJiee BHICOKOH YCTOIi-
YHBOCTBIO, GJH3KOH K TAKOBOH KHCJBIX MJarHOKJAa30B, 3NHI0TA,
IIOM3HTA, TPEMOJIATA H AP.

Ts. 2—2,5 (mo 3).

@.-M. ycT. BecbMa HH3Kasg. Bpp~2.

MC uuskas, oryactu BecbMa HH3Kas. C y4eTOM HpPHHHMAaeMOro
sHavenus Bey(Chl) =3, Bnp=4,26—6,0.

[1® — m (cnanubl, MeTracoMaTuThl), @ (THAPOTEPMAJHTHI).

XpoMHT (XpPOMHTHI, XPOMIUNHHEJH, XPOMIINHHEeTHAL ) — Chr.
K sroii rpynne otHocsatcst co6erBenno xpomur FeCryOy (B uncToM
BHJe B 3eMHbIX 006pa3oBaHHAX He yCTaHOBJeH), MmarHoxpoMur (Mg,
Fe)Cr,04, xpomnukorur (Mg, Fe)(Cr, Al);04 aniomoxpomut
Fe(Cr, Al);O4 a Takxe HeKOTOpPHE OJH3KHEe K HHM [0 COCTaBy
Pa3HOCTH.

[1x. 3,9—5,1, o6niuno 4,3—5,0.

I'. x. ycr. B ocHOBHOM BBICOKasi. Bys=7—10, B ocHoBHOM 8—9
(game 9).

XHM. yCcT. BecbMa BHICOKAasf WJH OTYACTH BBICOKAA. Scp(w)== 550
(500—550) man Heckoabko HuKe (450—550). Bonwy=~12 (10—12)
ortyacta 13 (?). B ycaoBHSIX mocTcelHMEHTAIHOHHOIO BHYTPHCJIOII-
HOIO PACTBOPEHHS XPOMIUIMHHEJHAbI, NMO-BHAHMOMY, OTHOCHTEJIbHO
MeHee YCTOHYMBLI (B 30He IMIyOHHHOrO KaTareHesa).

Ts. 5,5—7,5. MugporB. xpomura 1036—1566, h.,,=1375. Tlo
B. Slury u A. Munamany, h=1246—1519. ITo Ix. Kpeiiry u 1. Bo-
ragy, h=1332. MHKPOTB. XpOMIINHHE/JIH THIA XPOMIHKOTHTA 1317—
1366; hep=1335. Bosee HH3KHe 3HAYEHHS MHKPOTBEPLOCTH XPOMH-
ta npusoaar C. Boeu n K. Tefaop: h=1195+1210, A, =1206, uto
NMPHMEPHO COOTBETCTBYET BeJHYHHE MHKPOTBEPAOCTH MarHoXpoMH-
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ta (hep=1221), no C. H. Jle6Genesoii [5]. 3naunrenbHo GoJee HH3-
KHe BEJHYHHbBI MHKDPOTBEPAOCTH MNOJydYeHbl AJA XpOMHTa (Kak H
aasa psaga apyrux TM) M. A. Ilynoskunoii: h=645--946, hep=2800.

®.-m. yer. BHIcOKast, Bpr=10 (9—10).

MC BecbMa BbicOKasl, Kimp= 157,6. Bmp=40,0.

IId — b.

IlefimoHHU T — CM. IJIEOHACT.

Hupkon—Z Zr[SiOy4].

ITa. okoso 4,7 (o6wmiuno 4,5—4,85; unorga 4,0—5,1). Cymecr-
BeHHOe CHHXKeHHe IoTHOCTH (Ao 4,0 m jAaxe MeHee) XxapaKTepHO
A5 MEeTaMHKTHOrO LMpPKOHA (MajaKoHAa H LHPTOJHATA).

I'. . yer. Beicokas. Bpe=9 (unoraa 8—10).

Xuwm. yer. BeceMa Bhicokas. Ilo A. Kaite u JK. Tpukapy [23],
iHpKon o6aajfaer Buicureii cpean TM xumHYecKol yCTOHYHBOCTBIO
(Scx=710) u cyulecTBeHHO NPEBOCXOJAHT JaxKe O/HKaHIlHe MO Be-
JIMYHHE XHMHYeCKOH YCTOHYHBOCTH MHHEpaJbl — TYPMAaJHH H PYTHJL.
Heckoabko MeHee YCTOHUMBBI XHMHYECKH MAaJaKOH H LHPTOJHT.
By (Z)=13. Otn nanHbie NOATBEPIKAAIOTCH H pPe3yJbTaTaMH 3IKC-
nepumentoB E. Hukkens [29] B uurepBane sHauyennit pH=3,6-
—=10,6. Ognako aast pacrBopoB ¢ pH=0,2 xumuueckasi ycroiuu-
BOCTh HHMpKOHA, Mo fAaHHmM E. Hukkens, cyllecTBeHHO HHXKe H yC-
Tynaer yCTOHYMBOCTH KBaplia, PyTHJA, MYCKOBHTA, KHaHHTA H TYyp-
majaHHa (U3 12 H3yueHHHIX HaHGoJiee pacrmpocTpaHeHHhx TM).
Becbma CXOZHBIE pPe3yJbTaThl [Js1 HEKOTOPHIX YCJOBHE BLIBETPHBA-
HHsL H ITOA30JHCTOTO MOYBOOOpa3oBaHHA OBIJIH IOJYUEHH paHee
X. Ban gep Mapesom. CoraacHO NOJYYEHHBIM HM AaHHBIM, LHPKOH
OKasaJicsi XHMHYeCKH 3HAYHTENbHO YCTOHYHBee MYCKOBHTAa, HO Me-
Hee yCTOHYHB, 4eM KBapil, TypMmaJuH, pyTua u craspoant. . Ka-
poJiJ, H3yuaBlllasi BHIBETPHBAEMOCTb LHPKOHA, OTMETHJA, 4TO B
CHJIBHOUIEJIOYHLIX CPellaX MOXKET MPOHCXOAHTb YaCTHYHOE XHMHUe-
ckoe pasnoxenune nupkona. Ilo A. A. KyxapeHko, B yCJOBHAX XH-
MHYECKOr0 BbIBETPHBAHHS LHUPKOH [0 YCTOHYHBOCTH IPEBOCXOLHT
sBece TM, 3a HCKIIOUeHHeM KopyHZAa H anmasa. [To @. Ilertuaxony,
NpH MOCTCeAHMEHTALlHOHHOM BHYTPHCJOMHOM PAacCTBOPEHHH UHPKOH
yCTymaeT aHaTasy, MyCKOBHTY H PYTHJY H NPEBOCXOAHT BCe OCTAJb-
Hele (H3 pacnpocrpanenneix) TM. '

Ts. 6,5—7,5 (10 HeKOTOpEIM AaHHBEIM, 8). Muxkpore. 841—1468,;
hicp=1047; hgep=1276: MHUKPOTB. METaAMHKTHOTO IHPKOHA 3HAYH-
teabHO HHXKe (300—841 krc/mm?). ITo C. H. Jle6eperoit [5], muk-
poTBepAoCTh clHaGoMeTaMHKTHOrO IHpKoHa 716—1228; h.,=980;
MHKPOTBEPAOCTh CpelHeMeTaMHKTHOro mupronauta 401—918; A=
=570; MHKPOTBEPAOCTb CHJBHO METAMHKTHOTO UHpTOJHTA 375—
779; hep=>500. [To namnmm B. A. Epmonaesa u A. M. Kyasmuna,
MHKPOTB, IlHpKoHa Moxer goctHrath 2000 krc/mMm?, a B OTAEIbLHBIX
tToukax # Gosee (mo 2900 xrc/mm2). CpenHsis e MHKPOTBEPAOCThb
IMPKOHA, YCTAHOBJIEHHAs] STHMH HCCJeqoBaTeNsaMH, GJH3KAa K IpH-
BelleHHHIM BHIe 3HauenusMm, no C. M. Jlebeneroil. Topasno Gonee
HH3KYI0 BeJHYHHY MHKpoTBepaocTH uupkoHa npusoaur M. A. Ily-
JoBkHHA: h=D509--813. BauskHe 3HaueHHA MHKPOTBEPAOCTH ycCTa-
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nosuna C. M. JleGepesa [5] s ofHoli 13 pasHOBHJHOCTEH LHP-
KoHa — Hasrurta: h=>565-+-658; h.,,=610.

®.-m. yer. BhicOKas, oTuactH cpeauas (?). Bpp=9 (8—10,
HHorga no 11?).

LlnpkoH, oueBHAHO, caMblii yCTOHYHBHIE (0COGEHHO XHMHYECKH )
MHHEpPaJ B pas3jHYHLIX (XOTS H He abCOJMIOTHO BCEX) YCJOBHAX
MOBEPXHOCTHOH 30HbI 3€MHOI KOpPBI, CeJHMEHTO- H cTpaTHcdeph,
HJIH, BO BCSIKOM CJy4dae, OJHH H3 CaMblX YCTOHYHBBIX MHHEPAJOB.
BecbMa mokasaTelbHO TO, YTO HMEHHO UHMPKOHOM, a He KaKHM-JIH-
60 HHBIM MHHEPAJOM OKa3aJich NMPeACTABJEHB COXPaHHBLIHeCS 10
HAWINX JAHeH ApeBHeflmHe (BospacT okogo 4,1—4,2 mapa. Jjer) us
TM (paunwe ¥, Kowmrncrona).

MC Becbma Bbicokasi Kimp=175,5 (158,2—192,8). Bmp,=239,0.
MC uuproanTta H Ma/jakoHa CyllecTBeHHO 6oJice HH3Kas.

[1® — @, B MeHbluell CTENeHH — m, B ellle MeHblel — b.

[Honsut—Zs CayAl3[SiO4] [Si,O;] O (OH).

[1a. oxouno 3,3 (3,15—3,4).

I'. n. ycr. nuskas. Bua=4 (3—4).

XuMm. yer. Huskast. Scp=70. Bcp=3.3. @. CuHIOBCKHH cuurtaer
XHMHYECKYI0 YCTOHYHBOCTb LOH3HTA H 3NHAOTA OJH3KOH H OTHO-
CHT HMX K TIpyNIie CPaBHHTENbHO JIETKO BbIBETPHBAeMBIX MuHEpa-
go (III rpynma H3 BhIZEASEMBIX HM CEMH TPYNN BO3pacTalollei
yerofiuuBoctH TM k  BuiBerpuBanuio). [lo ero ouenkam, HoH-
3HT (H 3NHAOT) B YCJOBHSIX BLIBETPHBAHHA YCTOIUHBCE anaTHTa,
apruta, aMdu6o/IoB, TpaHaTa, HO YCTYNAeT THTAHHTY, aHAaJdy3HUTY
H eule 6oJee yCTOHYHBEHIM MHHepaJaM.

Ts. 6—86,5.

®.-M. yer. cpeanss. Bpn=8.

MC cpepnas. By,=12.

[1® — m, B 3HAUHTEJLHO MeHbIUEH cTeneHd — b.

Hleeant— Scn Ca[WO,].

I1a. okono 6,1 (5,8—6,2).

I'. 1. ycr. BecbMa BbicoKasl. Bry=11.

XuM. ycr. HH3kas uau cpeausis (?). Sca=150 (100—2007).
Ber=4 (3—6?). Ilo mkane pacrsopumoctu musepaaos A. C. Ilo-
BapEeHHbIX IIEEJHT 3aHHMAET HUCK/IOUHTE/bHO HH3KOe NoJoKeHnHe (B
OJHOM Tpynme ¢ THICOM, KaJbLUHTOM H Ap.).

Ts. 4—5,5 (ob6biuro 4,5—5). MukpotB. 392—412; hp=402.
Becbma G6aH3KHe 3HAUEHHS MHKpPOTBepaocTH meeaura (h=2387--
—=409) ykasauu B cBoake [Ik. Kpeiira u 1. Borana. [lo C. Bosn
u K. Teinopy, h=285-+-429; h.p=348. I'opasno Gosiee HU3KHe 3HA-
UYeHHS BeJHYHHBI MHKpoTBepAaocTH Weeauta npusBoaut M. A. Ilynos-
kuHa: h=192-+-254; h,=225.

®.-M. yer. cpenuss. Byn=6.

MC wuuskasi uau BecbMa Hu3Kaf, Kinp=6,6-=-13,2 (?). Bnp=
~54—7,2., MakcumanbHaa JajJbHOCTh BO3MOXKHOIO IiepeHoca Iee-
JIATA OT KOPEHHOro HCTOYHHKA COCTABJISIET MepBLIe KHaoMeTpsl [14].
[To H. M. OszepoBy, weeJHT MOXKET TPAHCIOPTHPOBATLCH OT HCTOY-
HHKa cHoca Ha paccrosiune 3,5, pexke 10 kM, a umHorza u Goaee.
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T— T

I[1d — a, m (ckapHbl, rpefisens H Ap.).

Hinuuean— Sp MgAl,O,.

ITa. okomno 3,6 (3,5—3,7, no HekoTOpbIM JAaHubiM, A0 4,1).

I'. 1. yer. cpenusia. Bpa=5 (5—6).

XuM. ycr. BecbMa BbicoKafl. Scx="5560. Bcr=12 (12—13).

Ts. 7,5—8 (1o 8,25). Mukpors. 1378—1505.

®.-M. yer. BhicoKas. Bpp=10.

MC BecbMa BHcoKast, Kymp=~214,0. Bmp=53,6.

[1d — b, m, (ocobGeHHO CKapHBI), 3HAYHTEJILHO peme — a.

dskceunt— Ex (Y, Ca, Ce, U, Th) (Nb, Ta, Ti)20s.

I1n. 4,3—5,9, obuiyno 4,5—5,4.

I'. a. yer. BbicOKasi, O0TYaCTH — BechbMa BHICOKas. Bps=8—11
(o6biur0 9—10).

XuM. ycr. Hu3Kasi, 6/1H3Kas K cpeiHeH (XoTd cpeld peakose-
MeJbHBIX MHHEPAJOB IBKCEHHT SIBJSETCS OJAHHM H3 HaHOoJee yCTOMH-
yuBbIX ). Sep==100—150? B.p=~3—4.

Ts. 5,56—6,5. MukporB. 680—735; h.,=725. Bauszkue 3HaueHus
npusoasat C. Boen, K. Te#mop u M. A. IMynoekuna: h=599—782;
hcp=707.

®.-M. yer. cpeanss. Bpy=T7—38.

MC nu3kas uam orvactu cpeaussi (?). Cpeaun peakoseMesbHBIX
MHHEpPAaJOB IBKCEHHT — OAHH H3 HanboJee MHIPalHOHHOCMTOCOOHKIX.
Kimp=~16—24. Bpp=T7—11. Ilo [14], 3BKCEHHT MOJKET TPaHCNOP-
THPOBATbCA Ha paccTosHie Ao 20 KM 0T KopeHHoro nctounnka. Cy-
HIeCTBeHHO HHUKe oueHnBaercss MC nmoamnkKpasa— pasHOBUIAHO-
CTH 3BKCeHHTA, oforauiennoit Thtanom [14].

[1d — g (mermaTHTB, B MEHDLIIEH CTENEeHH — IPAHHTH).

Arupun — Aeg NaFe[SiyOq].

ITn. 3,4—3,6 (oGeuno 3,5—3,6).

I'. 1. yer. cpennss, otyactn Huskas. Brpa=5 (4—5).

XuM. ycr. nuskas. Scp=10 (10—20?). B.n=2. Janusie A. A. Ky-
xapenko, IO. T1. Kasanckoro n Apyrax o XHMHUYECKO# yCTOHYHBOCTH
STHPHHA MPOTHBOpeuHBH. MHoraa BbiCKasbiBaeTcss MHEHHE O TOM,
YTO STHPHH SBJSCTCH XHMHUECKH Hanbosee yCTOHUHBHIM H3 NHPO-
kcenon (0. T1. Kasauckuit u ap.). [To A. A. Kyxapeuxko, B psaay
BOo3pacTamwlled XHMHYECKOH VCTOHYMBOCTH MHHEPAJIOB 3THPHH HEImo-
CPEJCTBEHHO CJelyeT 3a MHPHTOM H OJUBHHOM H MNpejlliecTByer
POMOHYECKHM IHPOKCEHAM.

Tr. 5—6. MukpoTs. 764—824; h.p,=803.

®.-Mm. yer. cpeansas. B,y =8.

MC Becbma nuskaf. Kjmp=2,2—23.B,,,=7,1.

I[I® — a (weaounbie MarMaTHUCCKHE MOPOLBI).

BAH3KHMH CelHMEHTO- M JIHTOreHHUECKHMH CBoficrBaMH obsana-
er u srupuH-asrut (Na, Ca) (Mg, FeXt, Fe3*, Al) [SiyOs].

ductaTut — En Mg,[Siy06].

ITx. oxomo 3,2 (3,1—3,3).

I. . ycr. uuzkas Bps=3.

Xum. yer. nuskasi. Sea=15. Bep=2. Ilo 3kcnepHMeHTAJbHBIM
maunbiv C. Bycramanra, aHcTaTHT XHMHUYecKH GoJiee YCTOHUHB, YeM
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runepereH, M 6JH30K B JAaHHOM OTHOMIEHHH K aBTHTY. Bwiuucied-
neii @, Jlapuenom [26] u3 Teopernueckoi GopMyab MHHEpaaa HH-
Jeke BhiBeTpHBaeMocTH (/) aHcTaTHTa paBeH 3HavyeHu /o AHOIN-
CHJa H CYUIECTBEHHO Bl cpeaneil Beanuunsl [ aBruTa, nojayyex-
noit T1. Paiixe.

Ts. 5,5 (5—6).

@ .-M. ycr. cpeansas. Bon=T.

MC nuskas. Bnp,=38,1.

IM® — b, B MeHbLIeH CTENEHH — M.

dnupgor— E Ca,FeAl;[Si0,] [Si.0;]0(OH).

ITn. 3,2—3,55, nauboJee yacro 3,4—3,5.

I'. n. ycr. Hu3Kas. Bya=4 (3—4).

XHUM. YCT. TPOMEKYTOUYHAsh MEKAY HH3KOH H cpelnell. S.p=110
HJIH, CKOpee, HecKoJbKo Bwiule, npumepno 150—160. B.=4—05.
Becoma npoTHBOpeuHBBHl CBeAeHHS O XHMHUECKOH yCTOHYHBOCTH
3NMJA0Ta B YCJOBHSX BHYTPHCJOWHOrO (BHYTPHIJIACTOBOTO) pacTBO-
penus. BoaslnHCTBO Hec/efoBaTe el MoJjaraer, 4To ycTOfYHBOCTh
SNHAOTA B 3THX VCJIOBHAX NPHMEPHO TAKOBa e, KaK MPH MOBepX-
HOCTHOM BLIBETPHBaHHH, HJAH HeHamuoro puime. MHorpa cumrator,
4t0 Scnisy(E)>Scnw)(E), a no O. A. UepHHKOBY, B YCJOBHAX
BHYTPHCJIOHHOrO PaCTBOPEHHS 3MHIAOT XHMHUECKH Jaxe GoJsee yc-
TOHYHB, 4eM KBapl, a TaKxe OOJOMKHI KBapHUHTOB, BCe NOJIeBHe
mnaTte, anatHr, 6uoTuT (Kotopeiit @. IlerTHAXKOH, B OTJHYHE OT
GOJIBIIHHCTBA JAPYTHX YYEHHIX, CUHTAET BHICOKOYCTOHUHBHIM B 3THX
yenorusx). [To Benrnunue suiuncaennoro @, Jlapuenom [26] unaex-
Ca BBIBETPHBAEMOCTH 3NHAOT 3aHUMAET NPOMCKYTOUHOE NOJONKEHHE
Mex1y poroBoii o6MaHKO# 1 NoJIeBHIMI IINATAMH.

Ts. 6—7.

®.-m. yer. cpeansisi. B,,=8.

MC cpenusis. Bpp=16—20.

[1® — m, B 3HAaUNTEJBLHO MeHblIel crenenn — b.

DQWHHHT—npHOpHT— Esh — Pri.

Haomoppumit pag (Ce, Ca) (Nb, Ti);0s (Esh) — Y(Nb,Ti)o05
(Prt).

I1a. 4,5—5,3, o6biuno 4,9—5,3, unoraa 3,9—5,8.

I'. n. ycr. o6bludo Bbicokas. Bpa=9—10, unoraa 8 (u jgaxe
7)— 11

XHM. yCT., mo-BHAHMOMY, BecbMa HH3Kas. S.p<<10. B.y=1.

Ts. 5—6 (mo 6,5). Mukpors. amHHHTa 593—734; h,=690. Ilo
H. A. TlynoBkunoii, MEKPOTB. 3mHHATA 542-—753; fcp=613; Muk-
porB. nprHoputa 657—834; h.,=745.

®.-m. yer. cpepaasn. Bop=7.

MC Becbma Hu3Kasi. Kjmp=~15. Bmp=2,2—23. B ocafoynbix
TOJILLAX BCTPEUAlOTCH «/JAHUIL B HENOCPeJACTBCHHOH GJH30CTH OT HC-
TOYHHKA nuTanusa» [14].

I[T® — a (mermMaTHTH, LIeJOYHBIE TOPOALI, KapOOHATHTH).

TR
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B KayecTBe TeppHreHHBIX B pa3yiHuHbiXx paforax HHOrAa OTMe-
YaloTCs  AHTHAPHT, AHTHTOPHT, ACTPOPHIIHT, ayTYHHT (OTEHHT),
GapKkeBHKHT, OeHHTOHT, GpaHHePHT, Be3yBHaH, BOJJIACTOHHT, rajao-
JHHHT, TACTHHTCHUT, TeHNIAHANT, THIIC, AXKAJIMAHT, JOJOMHT, XaIeHT,
HJIbMEHOPYTHJI, KaJbIIHT, KAP(OJHUT, KPOCCHT, JaBCOHHT, JIEMHI0JMUT,
HedesH, MapH3HT, NHPOJIO3UT, NHPO(HIIHT, 1CEBAOGPYKHT, NICHIO-
MeJaH, NyMIeJJIHHT, POMEUT, CHMIICOHHT, CKallONHT, COJAJNT, crnep-
PHJNT, CNOAYMEH, CTHJBIIHOMEJNaH, CTPIOBEPHT, TaJbK, TAMHOJHT,
TONa3, TOPHAHHT, TOPUT, TOPOJIHT, YpPAHHHHT, (PeHAKHT, (JOTOIHT,
(GyopeHCHT, XpH306ePHJII, XPH3OTH, 3BAHAJNNT, 3BK/Ia3, SHHTMATHT
H MHOrHe JIpyrHe MHHepaJbl H MHHepaJbHbe pasHoBHAHOCTH. MX
XapakTepHCTHKAa B JaHHOH padoTe He NPHBOJAMTCH B CBA3H C §0Jb-
1I0H pPeAKOCThI0 NPHCYTCTBHS B OTJIOMEHHAX B kauectBe TM (a
HHOr/la — H HeJOCTaTOUHON MOCTOBEPHOCTBIO YKasaHHH 00 HX TPH-
CYTCTBHH JHGO yKasaHHuii 06 HX TeppHreHHOIl MPHPOAe) H HeAocTa-
TOYHOCTbI0O HMEIOIIHXCS CBeJIeHHH O CelHMEHTO- H JHTOTeHHYeCKHX
CBOHCTBAX HEKOTOPHIX M3 HHX.

3aBepmasi KpaTKylo XapaKTepHCTHKY OCHOBHBIX CEAHMEHTO- I
JHTOreHHuecKux cpoiicts TM, aBTop BhIpaXKaeT yBePEHHOCTL, 4TO
B pesyJbTaTe MOCAEAYIOUINX HCCAeROBAHHUH OyAYT NMOJYUeHB! HOBLIE
Jauuble no xapaxkrepueruke TM, noaTBepxaens u 060CHOBANLl He-
KOTOPBI® H3 NPHBEIEHHBIX BHILIE MATEPHAJOB, YTOUHEHBl TE M
HHEIC CBEJAEHHA, CYLIECTBEHHO JAeTaJH3HPOBAHA  XapaKTepHCTHEA
paccmoTpeHHBIX H Apyrux TM ocazounwix ToJul. BaxHOCTE H Heol-
XOAHMOCThL TIOZOOHBIX MCCJEA0BAHHH AJs VCHOCIUHOrO Pa3BHTHI TEp-
pHIeHHO# MHHEpPaJOrHH H WWHPOKOro 3G@eKTHBHOrO HCHOJIbL30Ba-
HHSI ee Pe3yJbTaTOB HECOMHEHHHI,

F'masa VI
KJJACCU®PUKALUSA TEPPUTEHHBIX MUHEPAJIOB

Paspa6orka kaaccupukauun TM — ogna 1u3 BakHeHIIHX 3ajat
TepPHTEHHOl MHHEPAJOrHH.

Takas ocHoBomoJaraloulas KJaccudukallusi, Kotopas M03Bo.1i-
Ja Gbl cHcTeMaTH3HPORAThL cBeleHns o TM c yueroM cBOHCTB U 0cCO-
GeHHOCTeH MHHEPAJOB M NPEACTABHTL pa3pO3HeHHbIe AAHHLIC B BH-
e cTpofinofi cucremel, neobxoanma. OueHb BaKHO TakxKe, 4ToOH
Kanaccudukauns Oblla OCHOBAHA Ha KOAUYECTBEHHMLLY OUEHKaX
cBoficte TM.

Peub jgosxua nATH He 0 MHHepaJorxucckoil cHcrematuke. Co-
OTBETCTBYIOIIHE CBEJeHHSI HMEIOTCH B MHOIOYMCJEHHBIX PYKOBOJ-
CTBAaX, H HeT HeoOXOJAHMOCTH MOBTOPeHHS HX B JaHHOH paGore.
AsTtop paccMmarpHBaeT COOCTBEHHO auTOAO2UYECKYO KaacCHbHKA-
mmio TM ¢ yueToM HX reHeTHUecKOi cmenH(HKH, HX CEAHMEHTO- H
JHTOTEHHUECKHX CBOHCTB, ONpefeNsiOUIAX HX [OBelleHHe B OCafod-
HOM IIpolecce H KaK PesyJbTaT 3TOro — ocoGeHHOCTH pacnpepeie-
uuss TM B ocajounblx TOJIMIAX H cTpaTHC(epe B uneJoMm. B kauve-
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CTBE TAKHX CBOMCTB OBIH OTMEUEHB HX XHMHuyecKas, (H3HKO-Me-
XaHHYecKass W THAPOA3pPOAHHAMHYECKAss YCTOHYHBOCTb, a TaKxke
MHTpPalUHOHHAA CIOCOOHOCTD.

Murpauuonnas cnoco6uocts TM moaHOCTBIO onpeje/fercs mnep-
BBIMH TpeMs, SIBJASIACh HX IPOH3BOIHOI.

DusznKo-MexaHnueckas yctoduuBocTe TM B 3HauHTe/NbHOH Mepe
3aBHCHT OT HMX XHMHueckoif ycroiiunBoctH. OcoGeHHO BaXKHO TO,
4yTO pas3anuyHs B (Hu3HKo-MeXxaHnuueckoii ycroiiunsoctn TM Moryr
CYIIECTBCHHO BJAHATL Ha coctas TMA oraoxennii, QopMHPYIOIIHXCS
rJaBHBIM 06pPa30M B OTHOCHTEJIbHO pPeJKHX BHICOKOIHEPreTHUHBIX 06-
CTaHOBKAaxX TFOPHBIX peK H NMPHOOfHBIX 30H, a TaKkKe B 30HAX 30.I0-
BOro cejluMeHToreHeza. Bo Bcex OCTaJaBHBIX YCJIOBHAX Ce/HMEHTOre-
He3a BeJlHYHHA (H3MKO-MeXaHHUeCKOR YCTOHYMBOCTH 3epeH necya-
HO-aJIeBPHTOBOTO pasMepa AaA GOJbILUHHCTBA PACIPOCTPAHEHHBIX
TM, ob1anamomuX BLICOKOH, a OTUACTH — H Cpejlied yCTOAYHBOCTBIO
(cm. Taba. 44), o6BIYHO HE OKA3hIBAET CYLIECTBEHHOTO BJAHAHHA Ha
cogepxkanne TM B oOT/0XKeHHSX, KOJHYECTBEHHHE COOTHOLIEHHSH
MEK/IY HHMH 1 He onpele/isieT NPHCYTCTBHe (COXPAHHOCTbL) HJH e
orcyterBie (yHuutoxenue) 3tHX TM B cocraBe ocajouyHbix obpa-
30BaHHH. i

Takum o00pa3oM, OKa3bBaeTcs, 4YTO OCOOEHHOCTH MNOBEACHHS
GoabmiHHCTBa TM B oOcazouHOM Ipolecce, KaK NPaBHJO, 3aBHCAT
B OCHOBHOM OT /JBYX XapakrtepHcTHK TM — XxHMHYecKod H THApO-
a3pOJMHAMMYECKOH yCTOHYHBOCTH. B COOTBETCTBHH C 3THM OHH
MOJXKHB GbITh [0J0KeHb B 0CHOBY KaaccHpukanni. [To HeKoToprIM
pasJnuHsM XMMHuecKoit ycrofiunBocTH TM B yC/I0BHAX NOBEPXHO-
CTHOIO BHIBETPHBAHHS H MOCTCEJHMEHTAIHOHHOTO BHYTPHCJIOHHOrO
PACTBOpEHHSI 3a OCHOBY mocTpoeHus kKiaccupukauun TM gosnxua
OGBITH NPHHATA XHMHUecKas yCToHunBocTb TM B yeCJOBHAX TOBEpX-
HOCTHOTO BbIBeTpHBaHHs. MIMeHHO 3Ta XapaKTepHCTHKAa COYETaeTcHd
¢ ruipoaspoinHaMuueckoil ycroitunsocTeio TM. O6a 3TH cBolicTBa
onpenensiior 0COGEHHOCTH TOBEAECHHS W HMCTOPHH 3poaiounn TM B
npouecce opmupoBanngs TMA ocajgounbix Toqul. Panee npeao-
JKeHHBle KiaaccHpukauun TM oObiuHO yuMTHIBAJIH KaKoe-TO OAHO
cBoiicTBO TM * — HX OTHOCHTEJBHYIO XHMHYECKYH VCTOHYHBOCTD,
GH3NKO-MEXaHHUYECKYI0  YCTONYHBOCTH  (0OBIYHO — CONMPOTIHBISE-
MOCTb HCTHPanuio, a6pa3uBHYIO NPOYHOCTL) H T. 1.

Beiy nonbITEH co3jate 0006lleHHYI0 KJaccHpukauuiw TM, B
KOTOpO# YyYHTHIBaJdnch 6b pasanunble cBofictBa TM. Oana u3 Ta-
KHX KJaaccuduraunii npunaanexur P. Bypxapay. Coraacuo eii, Bce
TM pensites Ha 3 rpynnbl: 1) nHeycroifiunsble (anatut, aMdubob,
SMUIOT, IOW3HT, THTAHHT); 2) MexaHoycTOHYHBHIe (rpaHar, WHP-
KOH); 3) xeMoycToiiuuBbie (pPyTHJ, CTaBPOJHT, KHAHAT, TYPMAaJHH,
anata3s). [IpuBenennas xiaccudurauus TM, odHaKo, JOTHUECKH H
reoJIOrHYeckH HecoBepineHHa. M3BeCTHO, UTO UNPKOH HE TOJLKO Me-
XaHOYyCTOHYHB, HO U XeMOYCTONYHB, a PYTHI H XeMOYCTORYHB, H Me-

* B cpAsH C YeM 3TH KJaccH(HKalMH OOBYHO HMeHylTcA padamu (HIH
nocaedosareasrocramu) TM.
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xanoycroiiunB. OTHeceHHe 3THX MHHEPaJoB K pPas/]H4YHBIM rpynmam
TM reoaoruueckn He 06OCHOBaHO M 3aTpyAHseT maJjeoreorpadmue-
cKylo uHTepnperannio TM panunix. He MeHee cyllleCTBEHHO TO, 4TO
B Kaaccupukauun P. Bypxapiaa ne yuuTHBAIOTCA THAPOa’poMexd-
HHueckHe cBoiictBa TM, a B oany rpynny o6beIHHSIOTCA CYIILECT-
BeHHO pasjiH4yHble (HanpuMmep, pyTua u Typmaaux). Takoli noaxon
HCKJIIOYAET yYeT BJHSAHHA THAPOA’POAHHAMHYECKHX YCJIOBHEH TPaH-
CIOPTHPOBKH M oOcajkoHakomenus na cocras TMA Hnakaniusaio-
HIMXCS OTJIOMKEeHHH M JejaeT HeBO3MOXKHOH OAHO3HAYHYIO H oboc-
HOBaHHYIO naJjeoreorpaduyeckyio HHTepnperanuioo TM naunHBIX.

Kaxk yxe ormeuanock, HayHHada ¢ 70-x rr. XIX B., B pa3JnuHBIX
CTpaHax TPOBOASTCA IeJeHaNnpaBJeHHbBIC HCCIeJ0BaHHA CBOHCTB H
ocobenHocTeii nosefeHnss TM B pasanunbix ycaoBusix. M xora no-
JIyueHHBIE Pe3yJbTaThl ellle AaJeKo He MOJHB, B HeMaJlol CTelneHH
MPOTHBOPEUHBHl H HYKAAIOTCS B yTOYHeHHH, obLIHHA XapakTep nose-
JleHHsi 60JBIIHHCTBA pacnpocTtpaHeHHbix TM B ocagounom nporiec-
ce Ha JAaHHOM 3Tane MOXeT CYHTAThCA AOCTAaTOYHO sicHbIM. Mcmoub-
3ysa pesyasrathl no TM, MoXHO MOAOHTH K cO31aHHIO O0lleil K.ac-
cupukanun TM — ocHOBHOM KaaccHpHKALHH TepPHTeHHON MHHepa-
jgoruu. IlepBhifi, ynpouleHHEI# BapHaHT TakKoH KaaccHuKauuu 175
HauboJsee pacnpoctpaHeHHHXx TM Tsaxenofi ¢ppakunu GBI Tpeaso-
X)eH aBTopoMm B 1975 r. (ta6a. 65). OnHoBpeMeHHO ObIT HaMeueH
nyTh co3aanusa GoJjiee NMOJMHOrO BapHaHTa KJaacCHGHKALHH.

Knaccupukauns npeaycmarpusaer Boiaenenne jaesatu (I—IX)
rpynn TM, Kaxaas 13 KOTOPBIX XapakTepHsyercs crneunHpHuecKHM
coyeTaHHeM BeJHYHH MRAPOa3pOAHHAMHYECKOH H XHMHYECKOH yCTOM-
YHBOCTH BXOJASILIHX B Hee MHHEpaJoB.

HecmoTpsa Ha mpocTOTY MOCTpPOEHHS, HCNOJb30BaHHe KJIacCHDH-
KaluHH BecbMa 3ddexkTHBHO nmpH o6paboTKe H aHaJH3e MEPBHUHBIX
KOJIHUECTBEHHBIX AAHHBIX MHHEPAJOTrHUeCKOro H3y4eHHs TeppHreH-
HbIX KOMIIOHEHTOB OCA/l0UHBIX TOJIIIL C LEJbl0 pPelleHHs MHOTHX Teo-
Joruyeckux (naJgeoreorpaduiyeckix, KoppeqsilHOHHO-CcTpaTHrpadH-
YeCKHX H Jp.) BOIPOCOB.

Menee pacnpocrpaHenHHble TM Tsxkes0fi ppakuHH ¢ MJIOTHOCThIO
2,85—5,5 rfcM® TakKe HaXOLAT MeCTO B MPHBeJeHHOH KjaaccHbHKa-
uun. Tak, Hanpumep, K 1 rpynne o/xHbl GBITh OTHECEHb KOPYHI
(uacTuuno ), nHKOTHT; Ko 1l — Kopyuja, anmas, Tonas, m/eoHacT; K
III — myaccanur, K 1V — nepoBckut, K V — annanut (opTHT — ya-
ctuyo), Kk VI — dawopur, xaopuroun, k VII u VIII rpynnam —
creccapTHH, HEKOTOpPLIE CYHIECTBEHHO XKeJle3HCThie MHHepaJbl TPYI-
Nbl OJIMBHHA (TFOPTOHOJMIUT, (epporopToHoauT, dasaut), Kk IX — ak-
CHHHT H T. A.

[TpuBesennas KaaccH(HKAlUHA B MOJHOI Mepe yUHTHIBACT IpH-
poAHbIe COOTHOMIeHHs Mexay TM, onupaeTca Ha TBEePAO YCTAHOB-
JIeHHBIE Te0JIOTHYeCKHe, B TOM WUHCJE 3KCIepHMeHTajbHble, (aKTHI,
XapakTepH3yiollie TNoBeleHue (MuUrpauuio uan (QuKcauHio B ocal-
Ke, paccesiHHe HMJH KOHLEHTPALHIO, COXpaHEeHHe HJIH YHHYTOMXKeHHe)
pasauuneix TM. Xots npuusitoe pasjenenne TM nHa rpynnsl B Ka-
KOH-TO Mepe YCJOBHO, OHO O0BLEKTHBHO OTpaaer JAeHCTBHTeJbHEIE
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Ta6auma 65

Kaaccndmkauns TeppureHHsIX MHHEPanoB Taxeaod dpakuuu

rll,’lliDﬂ‘spO.’lllHaMll'lECKﬂ!l }'CTO“‘!!IBOCTI:
Xumnveckan
YeTOM4YNBOCTD
(B ycaosmsax
NOBEPXHOCTHOTO BHICOKAA cpeansis HHN3Kasd
BBLIBETPHBAHMU)
Bricokas I rpynna II rpynna I1I rpynna
¥ [Tupron JlefikokceH Typmannu
Pyrtun (4acTHYHO) CHJIHMAHHT
Hapmenut+ Anara3 AHunanysur
+NefikoKceH Bpykut
(uacTHYHO) Hinuuens
XpoMHT (aMIOMOIINHHEJH )
(xpommmnuneanau) | CtaBpoJnt
Monanar Kuauut
Kcenorum
Cpenusas IV rpynna V rpynna VI rpynna
AnbMangun [Tupon Turanur
TataHAT (qacTH4HO)
(gacTHYHO) SnuaoT
Llousur
KanHouonsut
Anatur (?)
Husxas VII rpynna VIII rpynna IX rpynna
Marnerut I'panaTei-yrpauauTel | BHOTHT
Hekotopeie nupokcens| Amdubont
(cylecTBeHHO XKeJe3H- | BoJbIHHCTBO NHPOK-
CTHIE OPTONHPOKCEHH |CeHOB (AHONCHJ, aB-
H Ap.) CHT, 3HCTATHT H 1p.)
OuausHH (OCHOBHAA
qacThb)

pasanuna Mexay TM u nabuaiogaeMylo BO MHOTHX CJAydYafXx rpyIiH-
poBky TM no ocoGeHHOCTIM HX NOBeJEHHS B 0OCaJ0UHOM TpoIec-
ce. Bo muorux peanbHo HabJi0jaeMBIX B NPHPOJAE YCJIOBHAX Bbie-
JIeHHBle B IpuBejleHHOfl kiaccudukauuu rpynnel TM jeiicTBuTeIb-
HO 0OHapy:KHBAIOT BBICOKYIO CTeleHb CXOACTBA, OOUIHOCTH NOBeje-
HHSL BXOAAIIHX B HHX TM M cylllecTBeHHBIE OTJIHYHS B HX MOBeje-
HHH B CpaBHeHHH c ocoGeHHoOCTSIMH noBefeHHst TM JApyrux Bhijie-
JIEHHBIX BBILIE TPYII.

1o — aHwe camas obluas, cxeMaTHyeckKas Kiaaccudukauusa. B
Pa3HYHLIX YCJIOBHSX CeJHMEHTO- H JIHTOreHe3a BO3MOXHA Ta HJIH
HHAasl TpaHcopMauus NPHBE/CHHOH CXEMBL.

Heo6xoninMo OTMETHTb, 4TO HJSI KaXAOro MHHEpa/bHOTO BHAA
BO3MOXKHAa HeKoropas (HHOrAa 3HAuHTe ]bHAas) BapHALHs BeJHUYHH
XHMHYECKOH § THAPOA3pOAHHAMHUYECKOH YCTOHUHBOCTH B CBSI3H C
KoJleGaHHSAMH CTPYKTYPHHEIX H KPHCTa/IOXHMHUYECKHX ocoOeHHoCTeit,
IJIOTHOCTH, MOPMOJOTHH H APYTrHX NPH3HAKOB OGJOMOUHBIX 3epeH.
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Kpome Toro, nekoropsie TM no XuMHUeCKOH HJH THAPOA3POAiHA-
MHYECKOH YCTONYHBOCTH SBJSIOTCH NMPOMEXKYTOYHBIMH MEXKAY BhIe-
JeHHBIMH rpynnaMu. XoTs Ka)Jaoe OTAEJNLHOE 3ePHO MOMKET [Oo-
NajaTh Mo CBOHCTBAM TOJILKO B OAHY H3 BblACJEHHBIX AEBATH TPYII
(cM. Taba. 65), nekoropeie BuAs TM H0JKHB OBITH OTHECEHB (akK-
THYECKH He K OJHOH KjaaccHQHKaUHOHHON rpynme, a K ABYM HJH
GoablieMy 4YHCay rpynn [HanpHMep, THTaHHT, aJJaHHT (OPTHT),
CreccapTHH, JeHKOKCeHH3HPOBAHHBIA HJbMEHHT H Ap.].

Heo6xoauMo Takike HMeTh B BHAY HEMOJHYIO HACHTHYHOCTH IO-
BeJeHHS pPa3THUYHBIX MHHepaJjoB B Npelenax Kaxio#i rpynnsl. Ha-
NpUMep, HHPKOH SBJAAETCH OAHHM H3 HaHOOJCe XapaKTePHBIX MH-
Hepasos 1 rpynnel, Han6onee oraunyatonMes ot TM apyrux rpymm.
Oaunako JeHKOKCEHH3HPOBAaHHHI HJAbMEHHT H PYTHJ 1O CBOeH THj-
pOMeXaHHYeCcKOH YCTOHUHBOCTH NPHOJIHKAITCA K THAPOMeXaHHYe-
CKH HauGoJsiee yctoiiynBbiM MuHepasam II rpynnum (6pykuT, aHa-
Ta3), a KCEHOTHM M0 BeJHUYHHE XHMHYCCKOH YCTOIYHBOCTH — K MH-
Hepanam IV rpynne. B IIl rpynne naGaiofaercs 3HauHTedbHOE
pasjiiHdyHe B BeJHYHHe XHMMHuecKoH ycroiunsoctu TM, mocaenoBa-
TeJIbHO W CYLIECTBEHHO yObIBalouleil B pALy TYpMajiHH — CHJJIHMA-
HHT — aHJAJy3HT (MOCJAeAHHH M3 3THX MHHEPaJOB MO XHMHYECKOH
ycrofiuuBoctH 6/4H30K K MuHepanam VI rpynnwm). HanGonee Ha-
NIAAHO CIOPAaBeJJHBOCTL 3aMeYaHHs O HernoJHOH PaBHO3HAYHOCTH
(xors u 621u3Koii) ocoGeHHOCTell NOBeleHHS Pa3JHUHLIX MHHEPaJIoB
B Npejejax OAHOH KiaccH(HKALHOHHOH TPYNNbl BHAHA HAa MpliMe-
pe muHHepaaoB IX rpynmel, AJs KOTOpHIX XapaKTepeH Ioc/JeloBa-
TeJbHEIH PAJ YBeJHUEHHS XHMHYECKOH YCTOHYHBOCTH B 30HE€ THIIEp-
reHesda: OJHBHH — THIepcTeH (poMOGHYecKHe TNHPOKCEHBl) — aBTHT
(MOHOKJIHHHBIE THPOKCEHH ) — poroBasi o6MaHka (6GasaJbTHUecKas

poroBas ob6manka — OOBIKHOBeHHasi poroBas oOMaHKa) — GHOTHT
(C. Tonany, I1. T1. Tumodeer, A. B. lllep6akos u ap.). Ipunmu-
NHaJbHO aHaJoOrH4YHas KapTHHA Ha0Jl0Jaercsi NOYTH B KaXKAoH H3
BhIeJIEHHBIX JeBATH Tpynn. ITO SIBAfAETCH OAHHM H3 OCHOBaHHMH
Aasi Gosee ApoGHoit kaaccnpukauun TM no HX OCHOBHHIM CBOIi-
CTBAM.

Ocobyio rpymnny (pax rpynn) TM raxenofi ¢pakuuu, He Bo-
umremy0 B dannylo kJaccudukauuio, cocrasiasior TM, o6aapaio-
LlHe BecbMa BBICOKOH MIOTHOCTBIO — IJIATHHA, 30J10TO, KACCHTEPHT,
BoJbppamut, mweeaut n Ap. Knaccudukanuonnoe noJoxeHHe 3THX
MHuHepaJos, Kak H TM Jserxoit dpaxiuuu, yYHTEIBAeTCS B NPHBENEH-
HON HHXKe OoJiee aeTaabHOi Kiaaccupukammu TM (taba. 66). B
stoli kaaccupukauun TM oGpasylor ropusonTasasnbie (13) u Bep-
THKaJbHbie psaabn (11). Kamxavlii ropu3oHTaJbHBIN psfl 06beAHHs-
€T MHHepaJibl, CXOJHble N0 XHMHUECKOH yCTOHYMBOCTM, a BEpTH-
KaJbHBIl — IO rHApoa’spofAHHaMHueCKOH ycrofiynBocTH. Munepadsl
¢ GJH3KHMH CBOACTBAMH BXOAAT B cocras oAHOH rpynnsl TM uiau
CMEXKHHIX MOATPYNI, NPHHAAJEXKAUIHX Pa3JIHUYHEIM IPynnaM, a HaH-
6osee cxoanble — B cocraB oxnoil nmoarpynnel TM. Beero npeano-
JKeHHasl KJacCH(HKalHs NpeAycMaTpHBAaeT BbAeleHHe 25 rpynin H
143 noarpynn TM (cMm. ta6a. 66).
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Paspenenne rpynn HauGojee TsKeabX (cBepxTamenapix SH) u
jgerkux (L) TM Ha moarpynnel no BeJHYHHe IHApPOaspoAMHAMHYE-
ckoii ycroitunBoctn TM B gaunoii Knaccubukauuu (cM. taba. 66)
He npoBoautcs. Ono He npeicTaBjser KaKHX-JHGO TpyAHOCTEH
KaaccH(pHKalHMOHHOTO XapakKTtepa, HO JHINEHO 0coboro cMbic/a.
[Tepsbie H3 9THX MHHepa/soB, GyAyuH BLICBOGOKAEGHHBIMH H3 CPOCT-
KOB C APYrHMH MHHepaJaMH, BeAyT cebs, KaK mpaBuJ/o, Kak rijipo-
a3pOJHHAMHYECKH BecbMa yCTONUHBLIE KOMIOHEHTH, BTOpbie — KaK
rHAPOA3POLHHAMHYECKH BechbMa NMOABHIKHLIE.

O6ozuaucunsi rpynn TM cocraBasiioTesi M3 pasjie/leHHBIX uep-
TOl 0603HaueHHs1 (HOMepa) COOTBETCTBYIOUIEH TPYNIbl XHMHUYECKOH
YCTOHUHBOCTH 1 o06o3HaueHHsi COOTBETCTBYIOILEH TPYNIBl THAPO-
aspoAHHaMHUeCKOoil ycToiuuBocTH. AHaJorHuHelM 06pasoM HyMe-
pyloTcs M TOArPYNNBl — COCTABJSAIOTCA H3 HOMepa COOTBETCTBYIO-
mel CTPOKH, T. €. HOMepa ToArpynnsl (6ajnaa) XHMHYECKOH yCTOMH-
YHBOCTH, H HOMEepa COOTBETCTBYIOLIEro cTtoJbla, T. €. HOMepa Noi-
rpynnel (6anaa) ruapoaspoiHHAMHUYECKOR YCTOHUHBOCTH, pasfielie-
HBIX TOuKO# *. Kpome Toro, NOArpynnbl MOryT HMeHOBATbCA H MO
HanboJsiee XapaKTepHOMY AJSl HHX MHHepaJy HJIH psily MHHEpaJioB,
HanpuMmep noarpynna uupxona (13.9), noarpynna pyruaa (13.8),
noarpynna Opykura — anatasa (12.7), noarpynna asruta (3.4)
u 1. 0. B moarpynnax npuusita aidaBHTHAas NOC/Jel0BATEJLHOCTD
pacnoJioxkeHuss MHHEpPaJloB.

MHorne H3 OTMeYeHHBIX MHHEpaJIOB BCTPeyaroTCs B OCAM0UHBIX
06pa3oBaHHsIX KaK TeppPHTreHHble H KaK ayTHIeHHble H OTMeueHbI
(cM. Taba. 66) 3Be3qOUKOIL.

Hapsany ¢ MuHepaJbHBIMH BHAAMH B KJaccHpHKAUHOHHOH Ta6-
Jauue (cm. taba. 66) yKasaHbl HeKOTOpble IIHPOKO PacnpocTpaHeH-
HBl€ B OCaJOYHBIX TOJIIdX MOHOMHHepaJbHBE (XaJUeloH, riJayko-
HHT) H I[epeMeHHble MO cocTaBy NOJHMHHepaJbHble (JeHKOKceHu-
3HPOBAHHHIH HJIbBMEHHT, JIEHKOKCeH, JIHMOHHT) coyeTaHHA OOHYHO
TOHKOJHCIEPCHBIX MHHEPAJOB.

I1pu oTCyTCTBHH, HEJOCTATOYHOCTH HJH NPOTHBOPEUHBOCTH JaH-
HbBIX O BeJHYHHE XHMHYECKO#H YCTOHYHBOCTH psifa MHHEpPAaJoB HX
noJio¥keHHe B KJacCHGHUKAUHOHHON TabJHUEe YKa3aHO OPHEHTHPO-
BouHO. [Ipn atom yurenn Aaunbie A. Kaite, K. Tpukapa [23] u
ApYrux HccJefoBaTeseill, a TakyKe MaTepHaJbl, MOJy4YeHHbe aBTO-
.POM NPH H3YYCHHH KOP BbIBETPHBAHHH, OCAAOYHBIX TOJII H COBpe-
MeHHBIX ocaiakoB Bocrtouno-Espomneiickoit naardopmbl, on6acca,
KaBkasza M HeKOTOpbIX cOmpeleJbHBIX ¢ HHMH obaacreil. HMmeio-
HiHecs AJs HEKOTOPHIX MHHepaJIOB XapaKTepHCTHKH He BCeraa co-
OTBETCTBYIOT 3HaueHHsiM, ykasniBaeMuiM A. Kaiie u JK. Tpukapowm,
4yTo OBLIO MOKa3aHo B TeKcTe pabGoThl M HAULIO OTPaeHHe B KJjac-
cuurannonHoi Tabauue. [loanexaline AONOJHHTEJNbHON IpPOBep-
Ke KjlaccH(pHKauHOHHBIE NOJ0XeHHA oTAenbHHX TM ¢ oueHKaMu

* Uro0m He yBeIHMUHBATH IPOMO3JAKOCTb KJaccH(HKauuomHoi Taba. 66, mHo-
Mepa NOArpynn B Helfl He NPOCTABJEHHL.
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XHMHYecKo#t yctoitunBocty, no A. Kaiie, JK. Tpukapy u ap., orme-
YeHHl 3HAaKOM Bonpoca (cM. taba. 66).

Knaccnpukannonnoe nonoxenne kaxjaoro TM oxsaruiBaer psj
NOATPYNM, a HHOTJAA H TPYI, YTO CBf3aHO ¢ BapHAUHAMH (HHOT-
Jla — BeCbMa 3HAYHTEJbHLIMH ) FHAPOA3POAHHAMHYECKON H XHMHYe-
ckoit ycrofiunBoctu kKaxuoro TM. Kaxawsit TM (Muuepanbubiil
BH/J) TMpejAcTaBJeH MHOrOYHCJEHHBIMH 3epHaMH (HHAHBHIAMH ),
CBOHCTBA H OCOOEHHOCTH NOBeJeHHS KOTOPHIX MOrLYT HHOrAa 3Ha-
YHTEJbHO PasjHyaThCAd Jaxe B OJHHX H TeX e YCJAOBHAX rumep-
reHe3a, TPaHCMOPTHPOBKH, 0CaJKOHAKOIISHHH, TOCTCEIHMEHTALHOH-
Horo nmpeobpasoBanns. Eile Goablune pa3nuyua B abCOJIOTHBIX H
OTHOCHTEJIbHBIX 3HAUEHHAX XHMHUECKON M THAPOAa3pOogHHAMHUECKON
ycroiiunBocTH o6HapyxkuBaior TM B pasHbIX YCJIOBHAX NPOTEKaHHS
0cajloyHOTO mpouecca. B cBfA3H ¢ 3THM noJoxeHHe KaKI0ro MHHe-
paJja B nmpuBefleHHOH KJaccHduKaluu npeicrasiser coboil He TOY-
Ky (TOYKa MOXKEeT COOTBEeTCTBOBATh OJAHOMY MHHEPAaJbHOMY 3€pHY
HJIH pALY 3epeH, abCOJIOTHO TOXKAECTBEHHBIX 110 XHMHYECKOH U THA-
poaspoAHHaMHUYECKOH YCTOHUABOCTH M He MEHAIOUIHX CBOeil YCTOH-
YHBOCTH B JIIOOBIX YCJOBHAX CeAHMEHTO- H JHTOreHe3a), a K.aac-
cupurayuonnoe nose. Ins ogunx TM oHO HeBeJHKO M OrpaHHuH-
BaeTcAd OJHOH-AByMsi noArpynnaMH, TakoBbl KaaccH(pHKalHOHHbIE
noJs XHMHYECKOH H THAPOAa3pOAHHAMHYECKOH YCTOHYMBOCTH IHp-
KoHa (6e3 MeTaMHKTHBIX pasHocTed), pyTuJa, aBruTa, aJjabbura,
TEPPHUreHHOro TrJayKoHuTa M MHorux apyrux TM. Munepaiws ¢
KJlacCH(PHKAIHOHHBIMH NOJSMH XHMHYECKOH H (HJIM) rHApPOa3poiu-
HaMHYEeCKOH YCTOHYHBOCTH, BBIXOAALIMMH 3a Npeaelibl OAHOH-ABYX
MOArpyni, a HHOrJa — OJAHOMH-ABYX TPV, COOTBETCTBYIOT He GoJee
BBICOKO# ycroiunBoctH TM, a 6osee 3HauntednHOMy pasbpocy 3Ha-
yeHHH YCTOHUHMBOCTH 3€peH OJHOro MHHepaJbHOro BHAa. TakKoBBHI,
HanpHMmep, Kjaaccu(pukallHOHHBIe NOJA aJjaHuTa (OopTHTA), JeHKo-
KCeHa M psAfa APYrux TeppHTEeHHBIX KOMMOHeHTOB (cM. Taba. 66).
Oco6eHHO BeJHKH BapHallMH 3HAYeHHH CeAMMEHTO- M JHTOTeHHYe-
CKHX XapaKTepHCTHK Yy TeppPHIeHHBIX KOMIIOHEHTOB, TpejicTaBJieH-
HBIX He OTAeJbHBIMH MHHEPAJLHBIMH BHAAMH HJIH MOHOMHHEPaJb-
HBIMH COYETAHHSAMH MHKPOKPHCTAJJIHYECKHX 3€peH THna XaJllle/doHa,
a TepeMeHHbIMH N0 COCTABY MOJHKOMIIOHEHTHBIMH CMECSAMH pas-
JHUHBIX MHHEPAJoB (M MHHEpPaJOHIOB) THMA JHMOHHTA W JeHKo-
KCeHa, COYeTAHHSAMH MHHEpaJoB H NPOAYKTOB HX H3MeHeHHs, Kak,
HanpHMmep, JeHKOKCeHH3HPOBAHHBIH HJIbBMEHHT, a TaKye MHHepaJa-
MH, HaXOAfIUMHCA Ha pasianyHoil ctaanun ruapataunn (ruaporpoc-
CyJsip M ApP.) H METaMHKTHOro pacnaja THNA MeTaMHKTHOTO LHp-
KOHa, aJiaHuTa (opTHTa), TOpHTA, nupoxJjopa. laabHeiiuiee uayue-
e TM, Ge3ycioBHO, NPHBEAET K YTOUHEHHIO K/JacCHPHKAUHOHHOIO
MOJIOKEHHA MHHEPAaJoB — K CYXKEeHHI0 W/IH PaclIHpeHHio B HEeKOTO-
PBIX CayyYasix HX KiaacCH(pHKaUHOHHBIX noJefl. 3To — OfHA M3 HaH-
6oJiee BaXHBIX 3a/lay TePPUTreHHOli MHHEpaJoruH,

Hapsaay ¢ orMeuenubIMH B Kaaccupukauun TM (cm. Taba. 66),
CYIIECTBYIOT MHHepaJbl, ABASIOIIHEC, KAK NPaBHJIO, BeCbMa pe-
KHMH H 00bIYHO He o6pasylollUMH 3HAYHTEJbHBIX aJJOTHIEHHBIX
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KOHUEeHTpalnii B ocajouHuX Toaax. Brnosne oueBnano, uto noboi
u3 TM, He3aBHCHMO OT CTEeNeHH €ro pPacnpocTpPaHeHHOCTH H OCO-
6enHocrell, Moxer HaiiTH MecTo B MpHBedeuHoi obulell Kaaccupi-
KalHH.

[IpuxoanTcs OTMETHTH, YTO AJAS TOYHOTO ONpejeseHHs MOJIo-
JKEHHsl B JaHnHol KiaaccH(pHKaIHi H3YUeHHOCTh MHOTHX peakux TM
(HanpHMep, OIEHKa XHMHUCCKOH YCTOHYHBOCTH) IoKa HeHOCTaToy-
Ha. [lpeasapurenbuas oueHka nogoxenus kaxjgoro TM B obuief
KJaccH(pHKaluu MoxKeT ObITb OCyllecTBJeHa B HACTOfALlee Bpemsd
Ha OCHOBAHHH HMEIOLIHXCH CBeleHHH 00 HX cocTaBe H CTPYKType,
(bH3HUECKHX CBOHCTBAX, HA OCHOBAHHH NPHOIMIKEHHOH CPaBHHTEJIb-
HOIl OLEHKH PacnpocTpaHEHHOCTH B KOPEHHHIX MOPOAaxX, KOpax Bhl-
BETPHBAHMA, COBPEMEHHBIX H PAas3JHUHBIX [0 BO3PACTY HCKOIAeMBbIX
OTJIOKEHHSX U APYTHX JaHHBIX.

YuurteiBas npusHaku Kiaaccugpukauun TM, nosemenne B ocajgou-
Hom npomecce TM oauoit KiaaccHpHKaUHOHHOH TOATPYNNBL SBJA-
ercd B MaKCHMaJbHOH CTeneHH OJH3KHM, a B YAaJeHHBIX Tpyl-
nax — KOHTpacTHBIM. TM, OTHOCHTEJNBHO CXOAHBIE MO OCOOCHHOCTAM
HX NOBeJEHHs1 B OCAJOYHOM MpOLecce W 3aHHMalollHe B HPERJO-
JKeHHOH Kiaaccupuranum (cM. Taba. 66) Gamskoe Mecto B mpefe-
Jax OAHOM MOATPYNNH HJIH COCEAHHX NMOATPYNH, HMeHyeM 6.4u3-
RUMU.

C ydeToM HAKOMNJEHHBIX K HacTosiuleMy BpeMeHH (akTHYe-
CKHX JAaHHBIX MOXKHO C(HOPMYJTHPOBATH CAEAYIOILYIO 3aKOHOMEp-
HOCTb: ueM OJHIKe APYr K APYry MHHEepaJsl mo CeAHMEeHTO- H JHTO-
reHHYeCKHM CBOHCTBAM H COOTBETCTBEHHO MO HMX KaacCH(HKAIHOH-
HOMY IIOJIOKEHHIO, TeM TPyAHee OHH pasjensiorcs B npupoje. Hau-
Gosee TpyAHOpa3JAelHMBIMH sBJAsIOTCA TM ofHOH rpynnel H TeM
Goslee OZHOH MOArpyNNH HJAH OJH3KHX, CMEXHHIX TMOArpynn (Ha-
NpHMep, UHPKOH H PYTHJ, KHAHHT H CTaBPOJHT, MHPOKCEHH H aM-
¢ubonu u T. 1.). CKazaHHoe MOATBEPKAaeTCs, B YACTHOCTH, UIHPO-
KO TPOSIBJCHHBIMH B OTJ/IOMKEHHSX MOJOXKHTEJIBHBIMH KOPpPEaAIHOH-
HBIMH CBA3SIMH MEXIY MHHepaJaMH.

B nporuBonosnoxuoctb 6au3kuM TM, muHepaJbl, CYIlecTBEHHO
pasJaHYaloulHecss 1o CeAHMEHTO- H JIHTOreHHYeCKHM CBOIiCTBaM, H
COOTBETCTBEHHO YAaJieHHBIe APYr OT Jpyra Mo KiaaccH(pHKallHOH-
HOMY MOJIOXKEHHIO, HA30BeM YyoaAreHHbimu uau pasobujerubvinu. Ot-
MeTHM, UTO H B T€OXHMHH, KaK H3BECTHO, CYILECTBYET MOHATHE O
pasobIIeHHbIX 3JeMEHTaX, K KOTOPLIM OTHOCSTCH 3JeMEeHThl, yAa-
JIeHHBle JPYr OT JApyra B IePHOAHYECKOH cHcTeMe, oGJjajaiolime
pasNHyaIOHMHCH KPHCTAJNJIOXHMHYECKHMH M XHMHUCCKHMH CBOIl-
creamn (no B. B. Illep6une). TH 3JeMEHTH 10 pasaHuHbBIM (MOKa
elle JaJeKo He MOJHOCTbIO PacKpPHITHIM) NpHuUHHAM Hepeako obpa-
3YIOT B MPHPOJE YCTONYHBLIE MAapareHeTHYECKHE acCOMHALHH. Y CTOi-
YHBHIE ACCOIHAIMH B OCALOYHBIX TOJUAX MOryr o0pa3oBLIBATH
uHHorAa u pasobuenHse TM. OchosHble npuunubl, 06yc/I0BAHBAIO-
[IHe BO3MOMXKHOCTb HX YCTORUHBOrO COHAXOXK/ICHHS B HCKOTOPHIX oca-
JOYHBIX TOMIIAX, 3aKJI0YaloTcs B OCOOEHHOCTSIX COCTaBa HCTOYHH-
KOB CHOCA, CMEIIeHHH MaTepHaja PasjHYHbBIX HCTOYHHKOB H HeJlO0-
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CTaTOYHO ITy60KOM (B CHJIY HEAOCTATOYHOI AJAHTENbHOCTH /NGO HH-
TEHCHBHOCTH ) MNpOSiBJ€HHH NPOLECCOB MuHepaJornueckoil audoe-
PeHIHAUHH HCXOAHOro BellecTBa NPH GOpMHPOBAHHH H H3MECHEHHH
TMA. IlpucyrcTBHe B OTJIOMKEHHAX TAaKHX, KaK H JIOObIX HHBIX,
TMA siBasieTcs BaXKHBIM MOKasaTeJeM CocTaBa IOPOJA HCTOUHHKOB
cHOca, naJeoreorpauueckHX YCJOBHH HakomaeHnusi 06JOMOYHOTO
BEIIECTBA, MOCTCEAHMEHTAIMOHHHIX YCJOBHI €ro CyIecTBOBaHHA.
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I"?ana'ru 12, 13, 28—31, 34, 39, 110,
171

— nupaasenutor 13, 171

— yrpanautn 13, 171
Ipadur 13, 119, 121, 122
Ipoceynsap 13, 88, 136, 171
I'o6uepur 13, 168
HMxkanmant 207
Huoncun 13, 68, 88, 105, 108, 110, 172
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Honouur 40, 41, 88, 108, 109, 116, 207
Hpasur 136
Hiomopteeput 13, 107, 110, 172
Hanenr 207
3odioro 3, 13, 81, 110, 117, 172
Hanut 108, 116
Hnemenntr 3, 12, 13, 28—31, 39, 41,
108, 110, 117, 173
— akueccopuniii 138, 175
— JNelKoKceHH3upoBanHeil 12, 13,
133, 134, 174, 217
— pyaooGpasyiomuit 138, 175
HabmenopyTha 13, 39, 207
Hpuanerwit ocmnit (npupocmun) 13
Kamnmunare 13, 41, 110
Kaabuut 12, 40, 41, 88, 108, 109, 116,
207
Kaoaunut 108
Kapdomur 207
Kaccurepur 3, 13, 30, 39, 41, 50, 81,
110, 117, 175
Keapu 3, 12, 13, 41, 42, 105, 108, 110,
176
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— perenepupoBannmil 12, 40, 41
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Kuannt 13, 14, 28, 29, 31, 41, 110, 117,
177, 198
Kunosaps 13, 53, 117, 146, 147, 177
Kaunonupokcenn 13
Kaunoxaop 201, 202
Kaunowousut 13, 103, 178
Konnogau 116
Koaym6ur 13, 39, 94, 110, 117, 147,
178, 179, 199
Kopanepur 13, 110, 178
Kopyna 13, 14, 41, 95, 108, 110, 117,
119, 179, 209
KpucroGanur 108
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Kcenorum 13, 39, 41, 110, 136, 180
Jla6panop 88, 105, 110
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Jleiikokcen 3, 12—14, 28, 31, 110, 173,
175, 180, 217
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Jluvonnt 13, 14, 108, 110, 116, 182
Jlonapur 39, 138, 182
Maruerut 13, 14, 29, 30, 39, 41, 110,
116, 117, 183
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Marnoxpomur 202
Manakon 138, 203
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Meranonapur 182
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Muxpokaun 12, 13, 108, 110, 116, 185
Muxkpoaur 13, 138, 146, 147, 185, 191
Moau6aenur 13, 39, 53, 93, 119, 122,
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Monanut 3, 13, 14, 31, 39, 41, 110, 117,
136, 186
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Myaccannr 13, 94—96, 111, 118, 119,
122, 187, 209
Myckosur 12, 13, 41, 105, 108, 110,
116, 187
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Hedeann 73, 105, 109, 207
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HuoGo-rasraaur 179
Omueun 13, 14, 41, 42, 68, 105, 110,
117, 188
Ouurokaas 88, 105, 110
Oprur 13, 30, 39, 159
Oproknas 12, 13, 105, 110, 116, 189
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4
Orenutr 207
Ortpeant 201
Mapusut 13, 146, 207
IMennun 201, 202
IMeposckur 13, 136, 146, 190, 209
IMukorut 13, 190, 209
Iakponabmenut 175
Mupur 12, 13, 30, 39, 110, 116, 117,
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[Mupokcenw 12, 13, 41, 68, 116

— MoHOKJHHHbIe 29, 30, 117

— pombGuueckue 29, 30
IMupomosut 110, 207
IMupon 13, 41, 110, 136, 171, 191
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IMupoxaop 13, 39, 53, 68, 109, 146,
147, 185, 191, 217
IMupporuu 39, 93, 109, 110
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— Kueane 12, 41

— cpeanne 12, 42, 109, 110

— ochoBubie 41, 42, 73, 109, 178
IMaatuna 3, 81, 110, 117, 193
[Tneonact 13, 122, 190, 193, 209
Mosessie wnate 12, 13
TNoaukpas 138, 205
[Tosukcen 13, 193
[lpnopur (mpafioput) 13, 147, 206
[McenoGpykur 207
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Pubexur 13, 68, 164
PoroBast o6manka 13, 28—31, 41, 42,
105, 110, 193

— GazaasTHueckas 13, 90
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Pyraa 3, 13, 14, 28—31, 39, 41, 108,
110, 116, 117, 194

Cawmapckur 13, 138, 195

Canuaun 42, 190

Cepunur 108, 116

Cuaepur 116

Cunnumanur 13, 14, 31, 41, 105, 110,
195

Cuabsun 116

Cumnconur 207

Ckanounr 13, 207

Cmoamnt 127, 133—135

Conamar 207

Cneppuaur 13, 207

Crneccaprun 13, 109, 136, 171, 209
Cnoznymen 13, 39, 207

Craspoaut 13, 14, 30, 31, 34, 41, 110,
117, 197

Crannun 13

Cruanbur 108

Cruabnaomenan 207

Crpiosepur 13, 207

Cyanduam 83, 95, 179

Cdoanepur 13, 39, 96, 122
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Taask 105, 122, 207

Tantaant 13, 110, 147, 179, 199
Taunrano-xoaymbur 179
Tanrano-nuoGatei 3, 39, 94, 96
Tanuoanr 207

Turan-asrut 201

Turanur 13, 14, 30, 39, 41, 110, 116,
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Tutanomarmernr 13, 41, 57, 58, 97,
199

Tonas 13, 39, 41, 96, 110, 117, 207,
209

Topuannt 13, 109, 207

Topur 13, 39, 93, 109, 136, 207, 217
Topoaut 207

Tpemomnt 13, 41, 105, 110

Typmannu 13, 14, 29—31, 39, 41, 110,
116, 117, 200

¥saposur 13, 171
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Gembamnatonan 13, 178
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209

Dopereput 13, 105, 188
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Xanuenon 13, 110, 176

Xanexomupur 13, 39, 90, 93, 146
Xaopur 13, 108, 110, 116, 183, 201
Xaopuroun 13, 41, 110, 201, 209
XpusoGepuaa 207

Xpusorua 207

Xpomauoneny 13, 146, 172

Xpomut (xpommmnunemnan) 13, 14, 41,
86, 111, 116, 117, 202

Xpommugorur 190, 202
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Llupxon 3, 13, 14, 28—31, 39, 41, 42,
108, 110, 116, 117, 203, 217

Luproaur 138, 203

Llonsut 13, 103, 110, 204

Weemnt 13, 39, 93, 117, 204
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Llopaomur 68, 171, 172
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39, 41, 110, 117, 205

Asauamut 207
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dekcennt 13, 39, 89, 90, 96, 138, 205
Arupnn 13, 68, 139, 205
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Srupun-auoncu 68

Duurmartur 207

Aucrarar 13, 105, 110, 146, 170, 205
Smupor 12, 13, 28—31, 39, 41, 105,
110, 117, 206

Smmunur 13, 147, 206
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