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IIposenensl nonepslie paGotsl B Y pyno-JIabunckom patione Cepeproro Kaskaza. Hayderrl narono-
THYECKHAe, IETPOXHMHAIECKAS H FEOXAMHYECKHE CBOACTRA cpepHeneBoHckAX nopopn Toxanckoil dopMa-
1[MH, NPOHA3AHHBIX PalHOOOPA3HEIMH IO COCTABY MaIrMATHICCKHMH Tename. PekoHCTpyHpOBaR nepBny-
HEI# cocTaB mopol. OGRapy:XKeHbl MHOTOUHCIEHHbIE NPH3HAKH Pa3BHTHA B DECHOHE METaMOPGOIeHHO-
MarMaTOTe€HHBIX THAPOTEPMAJIEHBIX H MATMATOTCHHBIX THAPOTEPMANBHBIX PYRHBLX CUCTEM C 30JI0TOM, Ce-
peGpom 1 nnatHEOoHaMA. ITokazaH 3HaYHTEIBHELIA JoHOpCKHE noTeHnuan nopoa ToxaHckolt wepHOCIaH-
uepol opManuy. CuenaH BbIBOT O BOSMOXKHOM oOHapYXeHHH BAAropOAHOMETAIBHEIX MECTOPOXIEHAH
cyNbGUIHO-BEPAINICHHOTO, NPOXHTKOBO-HITOKBEPEOROTC H XIWILHO-TPOXHIKOBOTO THIOB. Bricka-
3aH0 MHEHEE€ © BEPOATHOCTM OOHADYXKEHHs IEHTPOB BYJIKAaHMIECKOH AKTHBHOCTH B
pafioHaX, CTIOXKEHHBIX BYJIKAHOTCHELIMA ITOPOTiaMH HIDKHEH NepMH, ¢ G1aronpAaATHEIMA IPA3HAKAME 30-
JIOTO- E cepeGpONpoABIeHHHA, B TOM YHCIIE ¢ BHICOKOKOHIEHTPAPOBAHHBIME PyAaMH GOHaHIEBOTO THIA.

TEOJIOTUYECKHUE OCOBEHHOCTH

TMOTEHIIMAJIIBHO MPOOYKTHUBHBIX

TIOPOJ, TOXAHCKOH ®OPMALIMH
CEBEPHOI'O KABKABA

TNonckosbMA paboTamu 20-30-x rofoB NpouLIo-
ro cronetus Ha CepepHoM KaBka3e 6bina BhifABIIEHA
30JIOTOHOCHOCTL aNNBHA pek Ypyn, BnacHuynxa,
Manka, Kadap, 3enemuyx, Tebepnma, KyGans,
®uarnon u HeroTopeix Apyrux. M3 nepeuncnesHbIx
PEK NepBLIe YEThIpe COAEPRAT METAJIBI INTATHHO-
BOH rpymms! (IIATHHY, OCEMHAH, HDHAKH), KOTOPBIE
IeHETHYECKH CBA3LIBAIOTCA C YILTPAOCHOBHLIMH 110~
polaMi, H3MEeHEHABIMA JO ceprneHTHruToR [1].

YrneponcofepXaliie TEPPUreHHBIE OCATOYHBIE
noponbl (4epubie cnaHnel) Ha CesepHoM Kabkase
MOT'YT GbITH HOBLIM B KABKa3CKOM PETHOHE CHIpBE-
BBIM HCTOYHAKOM GJIaropofHbIX METANIOB, MO3TO-
My HX H3y4€HHE BEChbMa BaXXHO JJIS NMPOTHO3HPOBa-
HHA W TIOHCKA PYM 301I0Ta, cepebpa H JEMEHTOB
IAaTHHOBO FPYIMIEL,

B npakTHKe MUpPOBO# reOIOrEA Y€ PHOCIAHIEBRIC
TOJNIIH yXe AaBHO paccMaTpHBalOTCA Kak 6a3oBLie
KOMIIEKChI, TeHEPUPYIOIMe H cofiepXalnue Kpyn-
Heflie MECTOPOXIEHUA 30JI0Ta, IUVIATHHBI, IaTH-

1 Cerepo-Kapxasckuil TOPHO-METANTYPIHYECKUH MHCTHTYT
(I'ccynapcTBeHHEL TEXHOMOTHYECKR# yHEBepcHETeT), Bnamu-
KaBKa3, Pecrrybnuka Ceseprag OceTHsl — Anagus,

2 JOxHo-PoccHiCKEN FOCYAAPCTBEHHLIH TEXHAYECKHH YHH-
peperrter (HITH), HoBouepxacck.

HOHJIOB, MeIM, MONHONeHa, [OJTHMETANIOB, YpaHa,
repMaHms H Apyrux Metamios (tabn. 1),

Ha tepputopun IOxmHOTO hefiepanbHOrO OKpyra
NOTEHIHANBHO PYBOHOCHBIE CNaHIBI pa3HOTO BO3-
pacra pa2suthl B Bocrounom [JorGacce (KaMeHHO-
yronsieie Tonmmy), [penkapkasee (Maltkonckan ce-
pus Pg—N) 1 Ha CesepHoM Kapkase (HIDKHe- 1 Bepx-
Henaneo30HCKHAe OTNIOXKEHUHA, IOPCKHE TOJMME Ce-
BEpPHOTO, BOCTOYHOI'O H HOXHOIO cKiola boneoro
Kagkasa). CpaBHHTENbHBIE aHaNN3 depHOCHIAHIE-
BEIX oTnoXeHHnit PO 1 n3BECTHRIX TPOXYKTHBHEIX
TOMNM, cofepXKAllMX KpyNHeHIIne MeCTOPOXKACHAN
sonota (Mypyuray, Harankuuckoe, Cyxoft Jlor n
Ip.), moka3an, gro Ha CepepHoM Kagskase HaubGonee
NEPCNEKTHBHOA ABIAETCS TOMNINA CPefHENANe030H-
cxux 1opoy Toxanckoro noxpora. C u3yYeHHA OT-
noxeHHd ToXaHCKOro nOKpoOBa HAYATH! IUIAHOMEp-
Hble HCCIIEIOBAHHA YEPHOCNAHUEBBIX TOML TeppH-
TopuH I0®0. '

Hacrosmas paGora fBISETCH MTOTOM IEPBOTO
rofa MporpaMMHDBIX UCCASROBAHME YEPHOCIAHIEBO-
ro komnnekca CepepHoro Kaska3sa H colepXHT pe-

"3YABTATHI JATOACTHYCCKOrO H NETPOXHMHYECKOIO

H3y4YeHHs OTN0XEeHAA ToXaHCKOro NOKpoBa.

Ha CepeproM KaBkaze KpeMHACTO-BYJIK@HOT€HHO-
TEPPHI€HHbIe OTNOXKeHHS ToxaHcKOro NOKpOBa
(D,ef-Dsfr) sBusrores GruKaimuM aHATIOTOM H3BECT-
HBIX TPOAYKTHBHBIX YEPHOCAaHIEBBIX Tonmi. B Me-
Tannorerndeckol 30He [lepenoporo xpebta oTnoxe-
Hus ToxaHCKOro IOKpOBa BRITAHYTE! OMOCOH MpOTH-
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Ta6mana 1. Copepxkanue 3070Ta H INIATHHOKAOB B KOMILTEKCHBIX PyAax

YEPHOCHAHIEBELIX METAMOD(IOTEHHO-THPOTEPMANEHEIX MECTOPOKIEHHH (B I/T)
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FupporepmaneHble 61aropoaHbIe METAITABI

JInTepaTypHbIi

Mecro- THb! pyn @ BMe- HCTOUHHK, METO-
POXJCHEE | MAIOIIMX TOPOJT Au Pt Pd Os It Rh Ru [OHKa ompefee-
HHAL
Hatan- Ars-Q xuna 21,6 30,6 3,7 B.H. l'onapos
KHHCKOE | OpPEeKYHEBOTO H fip. HoBBIE nan-
CTPOSHMHA, aJleB- HEIE ITQ TEONOTHH |
pONATEI METANLIOTEHHA
Ars-Q xuna, 46,4 327 13,0 Cenepo-Bocroka P.,
MAacCHBHaA 1997 Hefir-
POHHO-AKTHBEA-
30Hb1 Ars-Q 2.4 0,5 0,6 UHOHHbIA aHaIM3.
MPOXATKOBARASL
Iafxy OCHOR- 3,7 0,7 0.4
HOT'0 COCTaBa
¢ Ars-Q MHHepa-
nE3angeh
TeKTOHHTbL 04 32 0,5
YIAepoIHcTo-
TIHHACTLIE
Keapn-cyinsdun- 0.8 1,7 0,3
HBIEe OKONOPYI-
Hbl€ YTIEPOTNC-
THIE METACO-
MATHTHI
HenaMeRHbIE 03
TOpONsI
Boratrie pyanl 40 10 9
Psapoebie pynet 24 05 0.6
Begbie pyobr 0,3 04 0,6
IMagnuk YrnepogHcThIe 2,3-6,2 1,2-3,4 0,1-29 H.IT. EpMonaes
CITaHHEBI 2 ap. IInaTtuna
Poccum. T. 1.
C.212-215, Iu-
POMETAINYpTH-
YECKHH ¢ MHKpO-
3CHOBLIM OKOH-
JaHHeM
Borem- YepHOCHAHIE- 41,4 12,0 46,0 H/o 0,30 0,50 0,97
CKHI Mac- | Bhl€ KOMINEECEI
cuB. Ye- pHOTOBBIX
xus CTPYETYP
IOkoH, YraepopacTeie 85.8 410,0 2140 37,0 1,90 9,80 30,0
Kanapa CIAHIIEI
I0. Karait 334,0 184,0 295,0 118,0 1,70 Hfo 3.8
Boponex- | YepHocnanne- 274,0 442 0 26100 14,0 17,2 37,6 19,2
CKHIA BRI KOMIINEKC
KPHCCT. PHGTOTEHHBIX
MaCCHB CTPYKTYp
BECTHHK IOXHOIO HAYYHOI'O LIEHTPA PAH T. 2 Ne 2 2006
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Taémma 1 (nponomxenue)

B.H. TOHYAPOB = p.

I'aaporepManeEEle SIaropoaHsle MeTalIbI JuTepaTypHbIK
Mecro- THNEBI pya U BMe- HCTOYHHK, METO-
poXAcHHE | IAOLIHX NOPON Au Pt Pd Os Ir Ru INKA cropegene-
HHAA
Kommyna- | OxkBapioBaHHEIR 2,5 0,0005
POBCKOE | YrIEPOOHCTHIA
chaHel|
Kuanpuerh xpapy | 1214 93 0,10
€ cynbgpHIaAMH
Knnuueii xBapi
Onumoea- | YriepoasucTeie 0,21-3,61 HfO HfO
AHMHCKOE | KpPHCTanmiJec-
KHe CIAHIES ¢
TIMPHTOM
Berpen- Buemarorue 0,03 B.H. T'onuapos
cKoe Topoaki cnabo d rp. HoBrie fan-
H3MEHEHHBIE HbIE 110 [CONOTHI
H METANITOTEHHA
¥Yrnepopacro- 0,14 23 2.8 Cenepo-Bocroxa P..
TIIMHHUCThIE 1997. Heitr-
TEKTHHTHI POHHOAKTHEALH-
OHHBIH AHANUI
Ars-Q XHIBHbIE 7.4 - 0,66
PYAHBIE TENA
Herpexan | Bmewmaronrme 0,13 0,56
nopogsl, o6o-
TameHHbIE YTe-
poaoM
Ars-Q npoxmn- 0,72 0,36
KOBO-BKpanaeH-
HBIE DYIRI
Ksapu-cynbgmn- 7.4 0,66
HbIE MHIEI
Toxyuar | Bmemarompue 0,87
IOpORLI C Me-
TAKPHCTAIAMHA
M KENBAKAME
MHpHUTa
‘Yraepoprcro- 0,71 1,84
I'IMHACTHIE TEK-
TOHHTEI
Keapu-cynsgpus- 4.1 38 Kb
HbIE XKHIE
Hexna- Pyauas oHa 1 16,1 - 1,3 I".H. F'amsmem, H.C.
RHMHCKOE BopTHHKOB,
B.B. AnnaTos.
Pynunas 30Ha 8 12,3 3,79 0,44 HexnangHcKoe
30II0TOPYAHOE
3onoTo-KBapil- 1,0-58,0 0,004~ MECTOPOKIEHHE —
CymbgUEEIE 0,03 YHHKANLHOE Mec-
DPyABL ropoxpenne Ce-
BECTHHMK H0XHOT'O HAYYHOI'O IIEHTFA PAH T 2 M2 2006



JIMTOTEOXUMHSE 1 TIEPBHYHBI COCTAB [TOPO[

Tabauna 1 (mpopomkenne)
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FapporepManenbie GMaropogHaie METAIIEI JhaTepaTypHbIi
MecTo- Taibr pyn u BMe- MCTOUHHE, METO-
poOXJcHHE | MAIOMEX HOPOR Au Pt Pd Os Ir Ru JIMKA Onpenene-
HHA
Bepesntnl 0,15-540 | 0,0016— Bepo-BocToka
¢ Py-Ars-Q 0,0050 Poccun. M.
BEKPAaNICHHBIM TEOC,
OPYNECHEHREM A & Kopoteit-
B AIEBPONHTAY nexos, I"H. a-
MSHHAH,
Bepeanrs1 027-36,6 | 0,0075— 0B, Oucltukon.
¢ cynedugHOo- 0,0050 HoeTs Hexra-
EBapUCELIMHA HHHCKOTG 30710-
MPeKHAKAMH TOPYRHOTO MEC-
TOPOXKIAEHHS
Cyascuano- 0,01-58,0 | 0,003 (T’;EZT;’:g c'l Eﬂa'
KBapicBEIe 0,150 '
PYALI TIH. C. 274-277.
Onexckoe | IHyaruronoc- 0,01-250 | 0,05-30,0 | 0,5-400,0 00,2 0,005- A B. CaBnnkwii
pynAnoe Hhle IOJIHME- 1,0 # 1op., [InaTuna
noJue TallbHBIC ANIEB- Poccun. M. 1994,
PONBTHI HeittporHo-ak-
THBAI[HOHHELIMA,
Mypynray | Bricoxoyrne- <"0,08— 0,25~ 0,006— O.A. Hopun,
PORHCTLIC alIeB- 21,51 4548 9,73 H.M. Yepnstrmres,
ponaTel dui- B.A, Aukensy.
NATHI ¢ GIaroe- IInaTHHOoMeTANE-
POTMBIMH Me- HblE MECTOPOX-
TalTaMi nexaa PoccHn
C-I16. "Hayka".
2000. He#rpou-
HO-aKTHBANEOH-
HBIA, OIApOrpa-
preckui
BaksipaHk | ¥YTaepogucThie 00,0001 0,0004 0,0005
aNeBPONATDI
Bkpannenarnie 5N 0,019 2,80 0,024
Py—Arsp pyas1
Boxo-Ba- | ANCBPOAHTBI 0,0003 0,003 0,0004
CHNBEB- YrIepoaHCThIE
CKOE
Brpannenssie 16,0 221 8,20
cynLbHAHEIe ' :
Pyast
CepleHTHEHTEI - - 2,0 11,10
¢ cynbHIaME
Kocrobe- | Yriepopucrsie 0,0005 0,0003 0.0003 ———
Scims- APrHILTHTS
cxoe
Bxkpana. cynsb- 2,80 2,30 13,26 8,0
duna, B Hecya-
HAKAX
4 BECTHHK KXHOI'QO HAYYHOI'Q LIEHTPA PAH T. 2 N2 2006
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Tatmuma 1 (oxoHuanue)

B.1. TOHYAPOB = np.

T'upporepmanehbie 6IaropoRHbIe METAINEI JIuTepaTypHBI#
Mecro- THIIEI pyR H BMe- HCTOYHHK, METO-
POXICHHE | LAOUNX NOPON Au Pt Pd Os Ir Rh Ru i:[{;:a onpepene-
Banap- ATEBPONHTEL - 0,005 0,0003 0,0003
XKaNbCKOe | YIIEpOIBCTHIE
ITnpeT BRpan- 4,0 - -
JNEHHBIX PY]
CyxoHt ¥Yrneponucrble 0,5-20 0,91242 HMasepos H.I1,,
Jlor NeCYAHMKH, Hucrnep B.B.,
ANEBPOJIETEI, Murpoda-
CII2HIEI nos B.B. ITna-
THII H Ap.
CaMOpoIHEIe Me-
TAILI B pyAax
MECTOPOXACHHS
Cyxoii JTor.
Hoxn. PAH.
T.335. Ne 5.
C. 664-668.
Hefirponno-ak-
THBAIMOBHBIA
P. umx ¥YrneponucTeie + + + + OGHapyXeHbI
NPATOKM: | CIAHIEI, DHI- B POCCBINAX
Manxa, NHTE], CEPNICHTH- H B PYAHBIX Mec-
¥pyn, HHTB1 TOPOXK/eHAAX.
Mymrr, B.E. IIpuropa
Xacayr, K Bonpocy 3cmo-
$uarnos TOHOCHOCTH
CesepHebiii CesepHoro
Kaskaz Kaspxasa.
Ceskapru3-Tia-
THTOpCK — 1935,
OnTHKOBH3YANE-
HBIH

ITpumeqanne: Rh 51 Ru Ee o6HapyXeHbl; KOJHYECTBO JMEMEHTOB He YCTAHOBJNEHO; H/O — HE OGHApYXeHo; KIeTKa 6e3

napaMeTpPHYCCKOrC 3HAKA — 3NICMCHT HE OIPENCANCA.,

XeHHoCTRI0 Gonmee 200 xM (pHc. 1) NpU MOIIHOCTH,
RBOoCTHTalne! B pa3nbix Mecrax 900-1500-2500 M.
Konnexktneer reonoror OPTTY (HIIHW) n CKIMH
(I'TY) Havan® W3y4aTh METAION€HKIO YepHEBIX ClIaH-
nee CesepHoro Kapkasza Tonbko 8-10 ner masag. 3a-
nagHbiil (bNAHT TOJNOCHI ABIAETCA IEHTPOM cCTapa-
TENLCKOH JOOBIYM POCCHINHOrO 3010Ta Ha CeBepHOM
Kapkase, 3HOreHHbIE HCTOYHHKH KOTOPOro HE CHpe-
neneHbl. Ha aToM ¢hraHre 9epHOCIAHIEBOH MOJIOCH,
B OacceitHax pex ¥Ypym, Manas u Bonemas JTaGa,
Amnppiok, Beckec, BEIleneHsl pasHoganHansHbIe 30-
JIOTOHOCKELIE H PEfKOMETaNbHbIE YPaHOHOCHBIE T'HJI-
POTEpPMANTHTEL ¢ COEPKAHUEM 30JI0TA NIEPBLIE TPaM-
Mbl Ha TOHHY. B BOCTOYHOI# MONIOCE Pa3sBUTHS YEPHO-
cnaHneBrIX oTnoXeHN (Ky6anb — BakcaHckoe Mex-
Iypedbe)} TaKkKe BbISB/ICHEI POCCHITHBIE IPOSABIEHAA
30/10Ta, SHAOTCHAAS 30IOTOPYRHAA MAHEPANH3ALMS B

BECTHHK IOXHOIO HAYYHOI'O ILIEHTPA PAH

cnannax (Gepe3uThl, MHCTBEHUTHLI, NPONMIMTHI) H
YyuKypckoe MECTOPOXACHAE 3040Ta, B ykasanmoii
noJoce MOpox YepHocnannepol Gopmanun CesepHO-
ro Kapkasa HMEIOTCA caMble pasHoOOpasHbIE THIIBI
NEPCTIIEKTHBHLIX MPOMBICHHA OPYACHEHHS 30JI0TO-YT-
JEPOAMCTOrC CEMEHMCTBA, NOJHMETANIOB H PERKHX
METAJIJIOB, polib KOTOPBIX H MacTabbl MPOABICHHA
HYK[AIOTCH B cCKOpeifiieM M3ydeHHH ¥ CO3JaHAn 06-
nmiel MOBCKOBOH MOJeNH.

ToxaHCKA! TEKTOHHYECKHI MOKPOB BbIAeNAETCH
B cTpykType IHepegoporo xpe6Ta boasmoro Kaska-
3a. PopMupoBanne oTnoxeHmt TOXaHCKOrO MOKpO-
Ba PEKOHCTPYHpYeTCd B YCIOBHSIX OKpaHHHOMOD-
CKOTO TBLIOBORYXKHOro GacceifiHa, OTOENAEMOrQ C
I0Ta 0CTPOBHOM ayroi. Toxanckul NOKPOB TEKTOHH-
YECKH NEPEKPBIT HIKHECPEOHENANC030HCKHM BYII-
KaHOT€HHO-OCAfi0HBIM KOmuefaHOHOCHBIM Kw3ui-

T 2 Ne2 2006



JIMTOTEOXHWMMS U NEPBUYHBIH COCTAB ITOPO]I 31

L E=2 (A A3

anespyC I

Pac. 1. Monoxerre Toxarckoro mokposa B TEKTOHMYecKo# crpykrype IlepenoBoro xpe6ra (HeoaBTOXTOHHEIE 06Pa3OBAHMS CHi-
Tel), 00 I'H. Bapanosy u FLH. T'pexosy [2]: I — kprcTammrueckne nopopet [iabeoro xpe6ra # Beuachinckoit 30851, 2 — yepHOCTaH-
uesas popmanas Toxanckoh naneosonsl (ToxaHCKE# NOKPOB); 3 — BYIKAaHOTCHHO-OCANOYHEL KOMILTEK: (KH3RNIKONBCKIN OKPOB);
4 — oproanrTOBRII KoMINeKe (Mapyxckril oKpoB); 5 — fokeMGPHACKEN KPRCTATITHYECKHE KOMILIEKC B AJIOXTOHHOM 3aJI€TAHHH
(AnraprHckuli TOKPOBY); 6 — PaHHIEI ApELKel; 7 — KpyTomagatomue pasiroMs! (I — Cesepusri, 11 - [Tiuekum-ToIpHBiay3cKuit)

KOTLCKHM MOKPOBOM OCTPOBOAYZKHOH NANE030HEI
bonemoro Kaekasa [2, 3]. CepepHoii rpanuneit To-
XaHCKOT'0 IOKpOBa CIyXHT CeBepHEI pa3jioM, Ipo-
MapKHpOBAHHBIH MaccHBAMM CEepNEeHTHHHTOB. B
00'beMe YepHOCHAHLEBRIX OTAOXKeHHH Toxauckoro
IIOKpOBa BBIJIENAIOTCA Napallelu3yeMEIe APYT ¢
APYroM AaHMPIOKCKasA, ApThIKYaTCKasl, IOJSHCKadA
CBHTBI, a TaKke 4arlarnckas Tomua. Bospact ux
MpHHHMAETCs KAK CpefHHH-BepXHHU XeBOH (IH-
thenbckmii-paHCKHE APYChI), a MOIIHOCTD JOCTHIA-
et 6onee 15002000 M. Crenenp MeTaMopghiaMa co-
OTBETCTBYET 3€JIEHOCIaHIEBOH (hamuy,

Panee oCHapyxeHO [4-7 ¥ fip.], 9TO B OTIIOXKEHH-
sx Toxanckoro nokpoBa HNPHCYTCTBYIOT IPORYKTBI
pa3MbiBa OHONHTOBOTO KOMILIEKCA — AJUIOTHIEH-
HBIE XPOMIINUHETHIbI, KJIACTHKa YIbTpaba3uToB,
AonepHTOB, rabopo, PTARHTOB i aHOMAJILHbIE KOH-
HEHTPAUYHH MAarHHs, XpoMa, HHEENd ¥ KobanbTa.
IIpoeepennsle ueenenopanmd [5—7 1 mp.] moKasbisa-
HOT IEPCHeKTHBHOCTE NANe030HCKol YepHOCNaHIe-
BO# thopMaMH B OTHOIIEHHAH GIArOPONHOMETANIIE-
HOro opypneHenus. HMsyuyenwe otnoxenmit ToxaH-
CKOTO MOKpPOBAa (OaHHble neTporpadid, HeTPOXH-
MHH, [E€0XHMHH H MHHeparpady) BBIABHIO He-
OoGBIYHOCTE MX BEHIECTBEHHOIC CocTaBa [3, 7].

Taknm o6paizom, NMepcrneKTUBHAS PYAOHOCHOCTH
gepHocTIaHueBod ¢GopMauun IlepegoBoro xpebra,
COEACHIHOCTE COCTARA, a TAKKE MCHBINAS H3yIeH-
HOCTb NOPON MO CPaBHEHHUIO C KOMINekcaMu Gnu-
Kalero oKpyxXeHHs TpeOyrr Donee BHUMATENL-
HOTO pPacCMOTpPEHHA OCOOEHHOCTEH ee cocTaBa. TO
HeoOXOAMMO HE TONLKO UL ONpefesIeHus ee MHHE-
pareHA9ecKHX 0COOEHHOCTEH, HO 8 I paciuudpos-
KH MeOTeKTOHHUECKHX YCNOBHH €¢ (GOpMEpPOBaHHA,
BO MHOTOM OCTAIOILMXCA AUCKYCCHOHHBIMH.

BECTHHK IOXKHOI'OC HAYYHOT'O IIEHTPA PAH

T2 Ne 2

OcHoBHOH 06BeM nopopn ToxaHckoilt opmannr
COCTaBIFIOT DHIMHATLI, ClAaraoniie oKoiro 75% ee
pazpesza. KnacTHueckne NMOpOALI: METAKGHIIOME-
PaThl, MeTarpaBeJIATHI, MeTAalMecYaHHKH H MeTa-
aJIeBpONATHI — cocTaBNAloT N0 25% ob6neMa npu
MOIIIHOCTH OT NEPBBIX CRHTHMETPOB, PEJKO O He-
CKOJILKHX [IECATKOB METPOB, HO B CpeJHEM HX MOII-
HOCTB HE IPEBEIIACT NEpPBBIC HenuMeTphi. Kak
MpAaBUIO, KNACTHTEI 007afal0T BEIpAXEHHON Tpa-
JauHOHHOM TeKcTypod. CpaBHHTENBHO PEaKo
BCTPEYalOTCs MAIOMOIIHEBIE (MEHEE OTHOT'O METpa)
IIPOCIION KPEMHHUCTRIX CIIAHLECB H METAaJIEBPOTIEITH-
TOBBIX H3BECTHAKOB, COCTABISIOIIHRX MeHee 1%
o6bema opMamui. PeflKo BBIAENAKOTCA NOTOKH
AHIE3HTOBLIX NOP(MHPHUTOB, TEAa MAATHOPHONALIH-
TOB H TOPH30HTH TY(OB pPA3JIMYHOIC COCTaBa.
BerpegatoTed Takke onmcrocrpoMsbl [3], mEarHo-
CTHPYEMBIE Ha YYaCTKaX C MOBBIUICHHBIM COEpXa-
HHEM ncehATOBOro MaTepHana.

IIETPOXUMUS TIOPO]
TOXAHCKOI'O iOKPOBA

MsyueHHe XHMHYecKOr'o cocrasa Hambonee pac-
NPOCTPaHEHHDIX H JIy4Ille 0XapaKTePU30BAHHBIX OI-
poGoBaHNEM OCHOBHLIX JHTONOTHYECKHX pPasHOCTER
ToXaHCKOT0 MOXpOBa — (PHANHTOB H KJIACTHTOB (Me-
TaNeCYaHUKOB, METarpaBelIATOB H METAKOHITIOMe-
paToB) — NO3BRONMWJIC BBIAEIHTH B HUX [IBe Kadecr-
BEHHO Pa3JHYAIONIAECH Pa3HOCTH: BHICOKOMATHESH-
aJIbHbIC ¥ MarHe3HANbHbIE MOPOJEL

BricokomarnesuanbHble (DANIHTHL COTEPXAT
IPaKTHYECKH B [Ba pa3a Gonbire MgO (8-9% u 60-
Iee), 4eM MarHe3HaidbHble, B KOTOPEIX MgO B cpen-
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HeM OKONO 4%. KpoMme TOro, BRICOKOMAarHesHallb-
HbI¢ (PHINTATHI XapaKTepPHIYIOTCA Gonee HU3KUM CO-
pepxandeM Si0, (54-59% nporue 59,4-63,6% B
MarHe3mansHeix), Al,0,, menodeit u Holee BHICO-
KHM COREpXaHHEM Xeje3a (B NEPBYIO ouepels),
Maprasna 1 Kanenus. [TeTpoxHMHYecKHE H MHAEDA-
JIOTHYECKHE OCOGEHHOCTH BBICOKOMATHEIHANILHLIX
¢UANHTOB YKa3bIBAIOT Ha ONPENECHSIOMYIO POt B
HX COCTaBe NMPOAYKTOB Pa3sMblBa YAbTPAOCHOBHBIX
nopoy. CpeEM MArHe3HANLHBIX (PHIIATOB, B CBOIO
ouepesh, MOXeT ObLITE BBIiEJICHA MENnoYHas pas-
HOCTB, B KOTOpOi#t cymma Na,0 + K,O cocrapnaer
6onee 5,5%.

AHaNOTHYHO (PHINTHTAM, B KIaCTOTE€HHBIX IOPO-
[axX BBIRENAIOTCA ABE PAa3sHOBHAHOCTH: BBICOKOMAI-
He3WanbHas H MarHe3HalbHad, HJAH KpeMHHCTas. B
BHICOKOMATHE3HANBHBIX NOpoAax B 0OIOMKAx IpH-
CYTCTBYIOT B 3HAYHTENLHOM KONHYECTBE CEPIICHTH-
HHTBL. B XpemMHHCTOH pasHOBHJHOCTH KIAacTHTOB
OONOMKH TNIPEACTaBICHEI IOPONaMH, XapaKTePHLIMA
IS OCalOYHOro CJiod OGHONHTOBOIG pa3pe3a —
OpeuMyllecTBeHHO (PTaHHTAMH, KPEMHHCTBIMH
CIAHIIAMHA M KBaplieM ¢ NOMMUHEHHOH Aoneil 06noM-
KOB H3IBECTHAKOB, MOJICPHTOB, NJIArHOTPAaHHTOB H
CEpIICHTHHHTOB.

PEKOHCTPYKIIHUSA ITEPBUYHOTO
COCTABA TIOPO[ TOXAHCKOTI'O
MMOKPOBA

Jns pacimadpOBKH ACXOJHONO MUHEPAIBHOTO CO-
cTaBa (HMITHTOB M APYTHX DETHTOMODPKhHBIX NOPON
Toxanckoro MOKpoBa NpPOM3BEACH pacdeT HOpMa-
THBHOT'0 MWHEpAaNBLHOTO COCTaBa MO JHTOXHMHYE-
ckomy Metony O.M. Posena. JlarHele pacdera IIOKa-
3BIBAIOT, YTO HCXONHBIE MHHEPAJILHEIH cocTas ¢un-
JHTOB BeChbMa crielugHYeH.

OCHOBHBIMH MHHEPaNaMH TITHHHACTBIX OCAJKOB
ABNANHCH XJIOPHT H WIIHAT CO 3HAYATENLHOH pHMe-
cbl0 anb0HTa H KBaplia, BEPOATHEE, B BHe aMopd-
HOro KpeMHedeMa. OTIHYHTEIbHas OCOOEHHOCTH
OTJIOXEHANA — PEKOHCTPYAPYEMOE IIPACYTCTBHE CEP-
MeHTHHA, ABNAIOMErocd XapaKTepHOH HCXOMHOR Co-
crasHOM YacThio (10 10%) BBICOKOMarHe3HaJBHbIX
¢rnaToB, YacTe MATHHES B ITTHHACTRIX Ocafkax On1-
na 3a(pHKCHPOBAaHA B BHAE NONOMHTA, KOTOPBIH TaK-
Ke XapaKTepeH PeAMYIECTBEHHO IS BRICOKOMAr-
HE3HANBHBIX (HAMHTOB. BBICOKOMarHe3HAIBHbIC
UNNIATH, MO OTHOIICHHID K MarHe3HalbHBIM,
XapaKTepH3yIOTCd MOBBIMEHABIM COCPXAaHHEM
XJIOPUTA, THAPOOKHCIIOB XEe3a i MOHIKEHHBIM CO-
AepXaHWEM ann0GuTa, KBaplla ¥ HIIKHTA, NOCTOAH-
HBIM TIPACYTCTBHEM CEpNECHTHHA B ponomuTa. Co-
AepXaHAe HLIATA JJA BbICOKOMarse3suanbHbIX

BECTHHK KXHOI'O HAYYHOI'O HEHTPA PAH

¢unnuToB Konebnercs B nmpefenax 3—23% npoTHs
10,5-23,8% s MarHe3suazibHBIX (QPRIITHTOB.

Copep:xaHue pPeKCHCTPYHPYEMOTO XIIOPHTA A
BBLICOKOMATHE3AANBHBIX (PHIITHTOB KojebneTcad oT
23 mo 40% npotsB 12-30% pns MarHE3HANBHBLIX
$rnuToB. XNOPUTH BRICOKOMAaTrHe3HAIBHBIX (bu-
JIATOR PEKOHCTPYHPYIOTCS KaK OTHOCHTENLHO 00-
fiee MarHe3najikHble H MeHee XKENEe3HCThIE H KpeM-
aesemucTile. CooTHomenne Mg, Fe, Al u Si B x510-
pHTax H/A BLICOKOMArHE3HANIbHBIX (PHIIMTOB pe-
KOHCTpyHpyeTca Kak 2,13 : 1,18 : 1,00 : 2,09, a mna
MeHee MarHesHaneanIx 2,12 : 1,99 : 1,00 : 2,28.

JocraTouHO pegKo ANA MeHee MAarHe3HalIbHBIX
(HILTATOB OTMEYAaETCd MOHTMOPHWILIOHHT (o 10%).

JIng KpeMHHCTOTO CNaHIa PEKOHCTPYHpPYETCH CY-
IIECTBEHHAs JONA HOPMAaTHBHEIX anbOmTa (55%),
xnoputa (23%) ¥ kBapna (11%), 94To yKa3bIBaeT, CKO-
pee Beero, Ha HX TydoreHHyro npupopy. CylllecTBen-
Has 075 Ty¢OreHHOro MaTepHaNa PEKOHCTPYHPYET-
¢ ¥ 1 MeTaaJleBPOTICIATOBEIX H3BECTHAKOB, B KO-
TOPBIX paccunTaHbl 36-43% annbura, 6-13% xnopu-
Ta, 3-12% unnmra, 31% KanblOdTa AJIH CMECH Kamlb-
muTa (2%), ankepura (10%) u monmomura (19%) nna
BBEICOKOMATrHe3HaNbHBIX pa’lHocreii, 6~-13% keapria.

M3 apyrux HOpPMAaTHBHBIX MHHEPANOB B COCTAaBE
HCXOMHBIX TIETHTOBLIX OCANKOB PEKOHCTPYHPYETCHA
pyran (0,5-0,8%), anatur (0,2-0,7%), mApHT
(0,1-2,2%), retat (0-1,5%), ponoxposurt (0,1-0,7%),
opranAdeckuil yrnepon (6onee 0,7%).

ITeTpoxnMugeckue MOAYJIH, NMpPEeTHA3HAYCHHBIE
I H3YYeHHs OCAfOYHBIX MOPOJ, NONTBEPXKIAIOT
NepecueTRI, BEIMOHEHARIE IO MeToRy Po3eHa.

AHATH3IHPYA 3HAYCHUA METPOXHMHYECKHX MOJY-
neil 8 nopogax ToxaHCKOrc IOKpoBa, MOXHO cfie-
JIATh CNEAYIOIIHE BHIBOMLI.

Ha 3nadeHds MeTpOXHMHYECKHX MOAyJeH IpHMe-
HHTENBLHO K OT/IOXeHnsM TOXaHCKOro MOKpOBa OKa-
3bIBaeT BIHAHAC HE TONBKO COACPKAHHE OKHCIOB,
Yy9aCTBYIONIMX B pacdeTe Mouyielt — Al,0;, FeO +
+ Fe,0;, menoueit, o u MgO. B SonbiunueTBe MORY-
Jell MarHAil He y4HThIBASTCA, TaK KaK 3TH MOJYJIH
HOPHMEHAIOTCA R PACCMOTPEHHS OCAIOYHBIX IOPOR,
KaK NPOJYKTOR BHIBETPHBAHHA M ACHYNAIMH Hanbo-
llee pacIpocTpPaHeHHBLIX HOPON, OT OCROBHOIO 10 KHC-
JIOTO cocTaga, T.e. Fe—Al-Si pama. AHAIA? oBENleHHS
NETPOXMMHAYECKUX MORYJIeH B oTaoxenwax Toxal-
CKOT'O IOKPOBA, HX KOPPEIAIHEs APYT C APYIOM YKa3hi-
BalOT Ha 3HAYHTENBHYIO BO3MYILAIOIIYIO POIb MATHHS
IIPH AHTEPIPETANMHA 3HAYCHHEN TETPOXHMHYECKHX MO-
nyneii. Bce 3To roBopHT 0 cBoc0Gpa3HH 3THX OTIOXKE-
Huil M 3BAYATCILHOM BIIHAHAH YILTPAOCHOBHOTO Ma-
TEPHala HA X NeTPOXUMHYECKHE OCOOEHHOCTH.

B uemom otnoxenns ToxaHCKOTO IIOKpOBa
XapakTepH3yIOTcH cnenududeckd BLICOKHM BKNa-
[OM B HX COCTaB NPOAYKTOR pa3MEIBa YIBTPAOCHOB-
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HBIX MOPON C BRIICICHHEM BBICOKOMArHEe3HANbLHBIX
oTnoxeHul. MeHee MarHe3MalbHBIE Pa3HOCTH Xa-
PaKTEPH3VIOTCS IPEHMYIIECTBEHHBIM BKIIAOM
KpeMHHUCTOro MaTepuana — ¢pranuToB. B o60ux ciry-
YasgX OTIOXEeHHS 06nafaloT rpayBakKOBBIM, He3pe-
IbIM XapakTepoM. IleTpoxuMuuecKkHe MOAYNIH YKa-
3BIBAIOT Ha HEBBICOKYIO HNPOABIEHHOCTL IPOLECCOB
mexanadeckoit uddepeHMalUl, HU3KYIO cTENeHb
BKJIAJIa MPOLECCOB XMMWYECKOrO BLIBETPHBAHHS H
HH3IKHA YpOBeHb NMOKasaTeNsd 3PelIoCTH MaTepHAla
nopop o0NacTR cHoca IpH (GOpMHEPOBAHHH OCHOB-
HOH MacChl OTIIOCHUH.

I8 BRICOKOMAarHe3HaIbHEIX Pa3HOCTEH YCTAHOB-
JIEHO IPHCYTCTBEE THAPOTEPMAIBHO IpopaboTaH-
HBIX HOpPOH, B 9aCTHOCTH CEPICHTHHH3HPOBAHHBIX
yNETpaba3ldTos B O0HACTH AeHYNALMHN,

Cpenn MAHEPANIOB B COCTaBe IIEIHTOBLIX OTIOXKe-
HUil 10 KaJHEBOMY MOMYII0 AeIM(PPUPYIOTCH IPEH-
MYLIECTBEHHO XJIOPHT ¢ CEPNEHTHHOM H FHAPOCIIO-
OOH, MNaruokiaas, Ho OTCyrersyer Kanuummar. B co-
CTaBe METAaJicBPONEIHTOBbIX HIBECTHAKOB, OCOOEH-
HO B KPEMHENCTHIX CIIAHIAX, BLIABIEHEI IPU3HAKH I10-
BHIIIEHHOTO BKJafla BYIKaHOT€HHOI'O MaTepHAla
TIPeHEMYILECTBEHHO CPENHETO COCTaBa. KpeMHUCTEIE
claHIbl o0NMamaroT HambOoOlee 3HAYHTENLHOH MONeH
BYIIKaHOTEHHOTO MATEpHana, IMOBBIIECHHOH [ojeih
KapOOHATHOTO BemecTRa. Takum oOpa3oM, NepBOHA-
YaIbHO KPEMHHCTRIC CHAHIEI, BEPOSTHO, MPERCTaB-
75 000l MPOCNION MeMHTOBHIX TydxbHATOB.

NETPOXUMHYECKHE TUATPAMMEI
KAK CIIOCOB OTPAXKEHUA
OCOBEHHOCTEH OTIOXEHWH
TOXAHCKOI'O IIOKPOBA

TleTpoxumuyeckne OCOOEHHOCTH YEPHOCIEHNE-
BBIX OTJIOXEHHHA TOXaHCKOro MOKpPOBA, B TOM YHCIIE
IBa MX METPOXHMHYECKHX THIIA — BHICOKOMAarHesu-
anbHble B MarHE3HAIBHBIE — MOTYT GBITh NPOMILIIO-
CTPHPOBaHbl Ha TPEYTONBHEIX AHATPAMMAX,

Tak, HampHMep, 3TO XOpOIIO BHJHO Ha Tpe-
YTONBHBIX [{HarpaMMax Al,0,-Mg0-K,0,
AlL0,-Mg0-—Na,0-K,0, Al,0,-Si0,-K,0 B.B. 3ak-
PYTKHHa, IPEIJIOKECHHBIX HM [ PEeKOHCTPYKLHH
MHHEPANTBHOTO COCTaBa NEPBHYHO-TIMMHHCTEHIX IIO-
pon. B ocHOBe MpYMEHEHHs STHX JHATPAMM JIEXHT
ACNIONIb30BAHAE COCTaBAa 3TAJIOHHBIX TIIHHHCTBIX
¢pakunii (KaONHHHTOBOH, THAPOCIIOAUCTOH H
MOHTMODHILIOHUTORO#), HAHECEHHBIX HA IIPEAJIO-
KeHHble TpeYroNbHble mAarpaMMebl. CoegMHEHHBIE
TpH KpadHHEe TOYKH COCTaBOB 3THX 35TalOHHBIX
thpakunii co3naroT K1acCAMHKANUOHHBIE TPEYTOAb-
HHKH, OTpAaHHWYHBAIOIIHE IUIOMafb, HA KOTOpOH
MOJIKHBI pa3sMeCTHTHCA JI00ble cMecH U3 TPeX TPyl
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TTTHHUCTBIX MUHEPANOB. UHCThIE [MTAHBI, COCTOAIINE
TONBKO H3 TNMHMHUCTHIX MHHEpajoB H JIHLIEHHBIC
MHBIX XEMOTEHHBIX WIH KIacTOTeHHBIX IIpPHMeceH,
HBODKHEI pacloiaraThCs BHYTPH 3THX KiaaccHduka-
ITMOHHBIX TPEYIONBEHHKOB UJTH B HEMOCPE[CTBEHHOR
61A30CTH K HEM, A yJlaNeHHBIE OT HUX CBUETENbCT-
BYIOT O HAJIMYHH TEeX HIH HHBLIX NpaMecei [8].

Ha TtpeyroneHbix anarpammax B.B. 3akpyrkusza
Bce (punnuTel ToXaHCKOrO HOKPOBAa HE YKIafbIBa-
I0TCH B KJIACCHICCKHH TPEYTONbHUK, OTBEYaromMi
KaONHHAT-UIUIHT-MOHTMOPH/LICHUTOBOMY COCTaBY
TTTRHACTBIX TOPOA. C OHOM CTOPOHBI, 3TO CBA33aHO C
TEM, 9TO [laHHble JUHATPAMMBl HE pacCYHTaHb! Ha
BO3MOXKHOCTb OTPAaKEHHS CYHIECTBEHHO XJIOPHTO-
BOTO COCTaBa MEJHTOBBIX MOPOR, C ApYro#l cropo-
HBI — HE JOJIXHBI OTBEYATE cHeUHPUYECKOMY OOIH-
Ky OTNOXeHAH TOXaHcKoro NOKpoBa, CBA3aHHOMY C
NPHCYTCTBHEM B HX MAHEDAJILHOM COCTaBe TPOMYK-
TOB pa3MbIBa YNBTPAOCHOBHEIX Mopof. B nemaTo-
BBIX NIOPOJAax NMPONYKTaMH pa3MbIBa YJIbTPaOCHOB-
HBIX 00pa30BaHul JO/KHEI ObITh MATHACBEIE MHHE-
panbl THIA cepleHTHHA, TalbKa, CCNAONMTA, Camo-
HATA, BEPMHKYJIHTa W MAarHe3HaNLHBIX XJIOPHTOB
WM HX CMELUaHHOCIOWHBIX pPa3HOBUJHOCTEH, AJA
BBIFBIICHAS KOTODLIX JaHHBIC JHarpaMMbl HE pacc-
9ATaHbL JIMA ACOpaBlIeHUA TaKOH CHTYallMM HaMH
ROIIOJIHATENLHO BblBeNleHbl HAa ANarpaMMBbl CpeHAS
COCTaBbI APYIHX JIHCTOBBIX aJIFOMOCHINKATOB C IE-
nei0 Gonee TOYHOrO omnpefielleHus BO3MOXHOTO
NEPBUYHOIO MHHEPAIBHOTO COCTaBa NMPOTONUTOB
¢unnaToB. IlpaMepoM MOXeT CIYXHTL AHAIPaMMA
ALO;-MgO-K,0 (pnc. 2).

Ha puarpaMMe, Kak H OXHAAJIOCHh, TPAKTHYECKH
BCE BHATH3BI MOpof TOXaHCKOTo MOKpOBa JIErNH B
obracTh MeXAy TOYKAMH COCTABOB MOHTMOPRILIO-
HHTa H FHAPOCHIOND], ¢ OOHON CTOPOHEI, H MarHe3H-
ANLHBIME MHHEpAJIaME — ¢ Apyrol. OUIIHTH BECh-
Ma YETKO pa3fieHIHCEk Ha [(BE IPYIIBI — BLICOKO-
MAarHe3HAIBHBIE H MATHE3HANLHBIE.

BricokoMarnesnanbHble (GHIATEL, B OTIHYHE OT
MAarfe3dalbHBIX, HMEIOT BHIPAXKCHHLIN ITHHEHHLIA
TPEHA, HAYIIHE OT CEPIICHTHHCONESPXKAIHX KIaCTH-
TOB B cTOpoHy mmTa. HapacraHre MarHe3HajIbHO-
CTH IIOPOJ] KMEET TPEHN K COOTBETCTBYIOIIAM MHHE-
panaM — BEpMHKYJIHTY, MarHe3HAJIBHBIM XJIOPHTAM,
TANbKY, CEPIEHTHHY. Bce 3TO COOTBETCTBYET BEKTO-
PY B HallpaBJICHAN K CEPNIEHTHHY Yepe3 MarHe3Halb-
HBbI€ XJIOPHTHI IIDH BO3PACTAHHH MAarHE3HaNLHOCTH
nopog (puc. 2).

TOYKH COCTaBOB MAarHE3HANBHBIX (DHIIIHTOB, B
OT/IHYHE OT BBICOKOMAarHe3HAJNbHBIX, Ha AHAIPAMME
He o6pa3yroT MMHEHHOro TpeHaa. Ecnu He cyHTaTh
OfHOE TOYKH, CYIIECTBEHHO yNaleHHOH OT crymie-
HHsi TOYEK COCTABOB MATHE3WANBHOTO (HUINHATA, TO
NOJIE COCTABOB MArHE3HANBHBIX (PHILUTHTOR CyGH30-
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Pac. 2. [lonoxenue cocTaBoR 0caIoYRbIX Nopo]l Toxanckoro mokpopa Ha guarpamme B.B. 3akpyrrana AlyO,-MgO-K,0, ¢ gonon-
HEeHAAMR: | — BLICOKOMATHE3AANEALIE (PHIIATEL; 2 — MarHe3HANbHbBIE HAIHTEL; 3 — BEICOKOMArHe3HAIEHBIE KIIACTHTH] {METaKOHT-
JOMepaThl, METATPABENATEl ¥ METANECYAHAKH); 4 — MArHe3AANLHbIe (KPEMHUCTERIC) KIACTATEL 5 — Ty nopdHpHETa; 6 — KpEMHHEC-
TBIA CRAHEN; 7 — METAaNeBPOLCTATOBLIE H3BCCTHAKA: B — BepMEKYNHT, H ~ monut, K — kaonasuT, KX — KA#HOXTOP, M — MOHTMO-
PHIOEHT, I1 - nemnnn, C - cepneHdTHH, T ~ Tanek, TX — Tanbko-xnopaT. IlonoxeHHe COCTABA CENMONETA COBRANAET C CEPIEHTH-

HOM, CTpenxoll Noka3as TPeH] YBEe/IHYSHHS MarHe3HATRHOCTH

MeTpEuHOe (pHC. 2). C y4eToM TVIHHO3EMHECTOrO
CIBHTA 33 CYET MPHCYTCTBHA albOHTa 9TO IIOIE Jie-
KHT Ha XJIOPHT-CEPICHTHHOBOH MpAMOH, obnafaeT
HIANHT-MarHe3HalbHbIM HH3KOTTTHHO3EMHCTBIM H
OTHOCHTENTBHO MaJIOKENE3UCThIM COCTABOM U HMEET
KolleGaHud OF HINHT-XTOPHTOBBIX JO MOHTMOPHII-
JIOHAT-HIUIHT-XIOPUTOBLIX NEIHTOB IPH HE3HaUH-
TENMLHOA NMPUMECH H BapHAIMAX CONEpKaHHA cep-
HEeHTHHA JNHGO APYroro IpPORYKTa BBRIBETPHBAHHS
ynpTpaba3uToB. YaleHHbIA 3a CYET NOBLIMIEHHOTO
COTIEpXaHHA TTTHHO3EMA OT OCHOBHOTO pOd aHAJIH3
MAarHe3sHaibHOrO (PHIINTA NpeJCTaBNeH AJICBPHTH-
CTOH Pa3’sHOCTBIO C MOBBINICHHON NpuUMeckio ank0H-
Ta. ‘

CocraBbl MarHe3MalbHBIX KIACTHIECKHX NOPOJ
OPHMEPHO COOTBETCTBYIOT COCTaBY MarHe3UabHBIX
dbunnnToB (puc. 2), 9TO, BEPOATHO, CBA3AHO C OG-
HOCTBEO 0GNIAaCTH IOCTaBKY MaTEPHANA AN MarHe31-
ANBHBIX Pa3sHOCTEH OCANOYHBIX NMopol ToXaHCKOTro
MOKpoBa. B oTnnyEe OT BHICOKOMATHE3WAIBHBIX
(UNTATOB, COCTaBBI BBICOKOMArHE3UAJIBHBIX KJIa-
CTHYECKHX nopof o6pa3yioT Gonee BRITAHYTHIN poi,
9TO MOXET OO BACHATLCS BAPHALUSIME COCTABA Tajlb-
KH 13-3a OIH30CTH H 60J1ee TeCHO! CBA3M ¢ HCTOYHH-
KOM CHOCA, B TO BpeMd KaK COCTAB (PHJIJIATA ABIIAET-
¢A yxke Gollee ocpe/IHeHHBIM. '

KpeMHHCTBIH CfIaHE, H MCTAaaleBpPONeIuTOBBIE
H3BECTHAKH [IONAfaloT B [IMHO3IEMHCTYIO 06IacTh,
YTO CBA3AHO CO 3HAYMTENLHOM IPHMECHIO B HX CO-
cTaBe anbbuTa.

ITo amanormM ¢ TpeyronsHEIMH gHarpaMMaMH
B.B. 3akpyTKHHa HaMH pacCMOTPEHO IONOXKEHHE CO-
crapoB nopoy, ToxaHCKOro NOKpOBa Ha THATPAMMAX B
IPYIHX KOOpMHHATAX ¢ yuyacrmeM Na,O, K,0, MgO,
FeO’ (xenme3o obmee), Al,0,, Si0,, orpaxaromux
OCHOBHbIC MHHEpANbLHBIE OTKIOHGHHA — HAIHYHE
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MaTrHe3HANbHBIX MHHEPAJIOB, IPAMECH XEJE3HCTOro
H MMAHO3EMHACTOrO MaTepyana, ans6HuTa, KBapia, 1e-
noyeir. Ha nnarpamMmax B cocraBe cefiHMEHTHBIX 110-
pox ToxaHcKoro NoKpoBa NOCTATOYHO YBEPEHHO YC-
TaHABIMBAETCS 3HAMATENLHA PHMECEH KENE3ACTOTO
MaTepHana, ajnb0dTa, KBapua, 3aMETHBI FTHHOIEMH-
CTHIE H KaNueBhle CIBHATH OpH ¢ depeHOAALHNE Oca-
MOYHOIO MaTepHana, JTC MOXHO paccMOTpeTh Ha
OpHMepe  HauboJee  HarAsAgHOH  JHATpaMMEI
Si0,-AlL0;-MgO.

Ha puarpamme 510,-Al,0,-MgO (puc. 3) cocra-
BBl IIOPOJ, CABHHYTHI H3 HIUTMT-MOHTMOPHIZIOHHT-
XIIOPHT-CEPACHTHHOBOH OONIaCTH B CTOPOHY YBEJIH-
4eHUA KPEMHE3€Ma, YTO FOBOPHT O 3HAYHTEJBHOM
INpHMECH OOJIOMOYHOTO KBaplia HJIH KpeMHE3eMa.
TpagHIEOHHO XOPOILO BBIIEIAOTCH ABE IPYNIIELI 110~
POA IO MArHE3HAJIEHOCTH — BBICOKOMAarHe3HAbHEIE
H MAariHesHanbHbie (PMIITHTEL, a TAKXE BHICOKOMAr-
HE3HAlbHBIE H MarHe3WaNbHbI¢ KIACTHTHL

IIpn paccMoTperny nap KInacTHTHI-(PRIINTHI BhI-
fensAeTca HECKONBKO 3aKOHOMEpHOCTeH B XOfle oca-
nouHoil pucpdepeHnMaIM.

JlJ11 MarHe3uaNbLHOM Mapbl KIAACTHTBI-(DHINHTEE
HaGmOAaeTC 3aKOHOMEPHOE Bo3pacTaHHe IJIHHO3e-
MHCTOCTH, 9T0 OTBeYaeT OOLIIHOH 3aKOHOMEPHOCTH
B Xoi€ BbIBeTpuBaHuA. [lapanmenbHO ¢ 9THM MAET
pe3Koe yYMEHBIICHHE COHNEpXKaHHA KpeMHe3eMa H
fonee cnaGoe HapacTaHMEe MAarHe3MaNdbHOCTH
{puc. 3). OcBoboXNeHne 0T KBapIEBOTO MaTepHana
B pAAY KNACTHT-(OWIIHT YKa3blBAaeT Ha CHILHOE
IPOABJICHAE MPOIECCOB OTMYYHMBAHHA PH MECXaHH-
YECKOH TPaHCIOPTHPOBKE OCAROYHOIC MaTepHaa.
3aMeTHOE HapacTaHVMe MarHE3HANMLHOCTH B MEMUTO-
BOH (ppakilHy, BO3SMOXHO, OTBeYaeT NPOLECccaM
KoHTaMuaRAamH. C y9eTOM JOCTATOYHO 4acTOoro me-
peClnauBaHusd BbICOKOMAUHE3HANBHBIX H MarHes3H-
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Puc. 3. TTonoxeHne cocTaBoB 0cafo4HBIX Mopof Toxanckoro nokposa Ha nuarpamme SiO,—-Al,03-MgO (ycioBHbIE 0603HAYEHHS
CM. Ha pHC. 2): I — MarHe3nanbHbli TPEHN; 2 — ITMHO3EMHCTBIN TPEHA; 3 — KPEMHE3EMHUCTBIN TpeHn; B — BepMukynut; Y — war;
K - xaomuunt; KX — knusoxnop; M — moHTMOpmLioHUT; IT — nennun; C — cepnentun; CA — canouut; CE — cenmonut; T — Tanek;

TX — TanbKO-XJIOpUT

albHBIX MOPOJ B pa3pe3€ U OTHOCUTEILHO XOpOIIEH
XUMHYECKOM MHTrpalMOHHOH CIHOCOGHOCTH MAarHus
MOXHO I10JIaraTh, YTO OH BIIOJIHE MOT OLITh 3aHMCT-
BOBaH N3 BBICOKOMArHe3HaJIBHBIX CJIIOCB B XO/[ € aHa-
reHesa B pesyibTaTe Aud@y3nu, OOMEHHBIX peak-
Ui, COPOLIMOHHBIX NPOLECCOB, H30OMOP(HBIX 3aMe-
IEHUA ¥ JAPYTHX IIPOLECCOB IMepepacupefiecHus
KOMIIOHEHTOB B OCaJIke€ MEXNY CIOSIMH.

[ BbICOKOMarHe3uajabHOH mNapbl KJIAcCTH-
ThI—(PUIATHI MOXHO BBIICINTh HECKOIBKO TPEH-
noB (puc. 3). OnuH TpeHA yXe Ha3BaH IPH aHAJIM3e
[iHarpaMM — 3TO MarHe3ualIbHbIA TPEH]] B HaNpaBie-
HHH OT KJIACTUTOB K (pHIIIINTaM, T.€. TPEHA B Hampa-
BIEHHHM OT HCTOYHHKA CHOCAa. DTOT TPEHA HAET OT
CEpIIEHTHHA, KaK HHAMKATOPHOTO MUHEPAJIa pa3Mbl-
Ba yJIbTPaOCHOBHBIX Opofl. B xone TpaHcnmopTupoB-
KHA ¥ MeXaHH4YecKoH auddepeHnuanun — OTHEICHAA
NEJUTOBOM (PpaKUUH — HET YMEHbIICHUE MarHe3n-
anpHOroO MaTepHalia B pe3ybTaTe epeXxofia MarHus
B PacTBOp, OTHOCHTEIBbHOE HapacTaHUE CONEPKAHUS
KpeMHe3eMa U INIFHO3€Ma 3a CUET YAaJICHUS MarHus.
B npomnecce TpaHCIOPTHPOBKH W U3MEJILUYECHHsST Ma-
TepHana o0JIOMKH CEPIIEHTUHUTA ITOCTENEHHO HCYe-
3al0T, a HapacTaeT cofiepKaHue 6oyee MPOYHbIX 00-
JIOMKOB. B pe3yinbpTaTe cocTas moy4aeMoro mnejanTa
fpeidyeT OT cocTaBa NMOPOA HCTOYHHMKA CHOCA H
npuOIMKaeTcss K CpeJHEMY COCTaBY IVIMH U TJIMHH-
CTBIX CIIQHIIEB.

BTopo#i TpeHp MIMIOCTPHUPYETCS COBHIOM IIOJS
(pMITATOB OTHOCHTENBHO KJIACTHTOB B CTOPOHY YBe-
JIu4YeHns riamHo3eMuctoctd. OH oTBeyaeT TCHACH-

BECTHHK I0XHOI'O HAYYHOI'O IIEHTPA PAH
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UMY XMMHUYECKOIO BBIBETPHBAHUS — BO3PAaCTaHUIO
TJIAHO3EMHUCTOTO MOJYJISI, COAEPKAHUIO B OCajKax
THAPOJA3HBIX 3JIEMEHTOB — AJIOMHHHUS U 3Kele3a.
Ecnu aTOT TpeH]| B BUE BEKTOPa NPUIOXKHTh K Cep-
NMEHTHHY, TO OH OPUEHTHPOBAaH B HAIIPaBJICHHH K
BEPMHEKYJIUTY ¥ MarHe3dalibHbIM XJIOpHTaM — IIEH-
HHHY, TalIbKO-XJIOPUTY B KIIHHOXJIOPY, YTO COOTBET-
CTBYET CXeME€ MHUHEPAJIbHbIX NMpPEBpAIlEHHH B IpPO-
1jecce BBIBETPHUBaHU.

TpeTnii TpeHA NpOSBIECH B JIMHEWHOH OpHMEHTH-
POBKE pPO€B TOYEK KaK KJIAaCTHTOB, TakK U (PHIIJIATOB
B CTOPOHy BO3pacTaHMsi KpeMHe3ema. Ero MoxHo
MPEACTaBATEL KaK BEKTOPHYIO CYMMY IBYX IpPEIbINY-
[AX TPEHOOB, T. €. CYMMapHOTO BJIHAHHUA IIPOLIECCOB
MEXaHWYECKOH TPaHCIOPTUPOBKHA M XHMHYECKOI'O
BbIBeTpUBaHMA. Heo6X0qUMO OTMETHTB, YTO OPHEH-
THPOBKA posi (PHUIATOB HECKOJIBKO OTIMYAETCSA OT
OPHEHTHPOBKH pOs KJIaCTHTOB BCIECTBUE BIMSHUS
HapacTaHUs [IMHO3EMHUCTOCTH, T. €. GOJIBIIErO BIIHA-
SHUSL cpefii (PUIUTMITOB XHMHYECKOrO BBIBETPHBa-
HUL. [171 KIIaCTHTOB X€ pOil OPHEHTHPOBAaH B CTOPO-
Hy OOJIbIIETO NMOBBIMIEHUS KPEMHE3EMHUCTOCTH, YTO
OTBEYaeT OTHOCHTEILHOMY HapacTaHHIO KpeMHe3e-
Ma B KJIaCTHTax B Buje 6olee yCTOMYHBBIX K MeXa-
HUYECKOMY MEPEHOCy rajiek (PTaHMTOB, KPEMHH-
CTHIX CIIaHIIEB H KBapla, T. €. 60JIbIIEMY MpOsBIIE-
HHUIO B BBICOKOMarHe3nanbHbIX KJIACTHTaX Ipouecca
MexaHu4yecKod aucgepeHualyy.

TakuMm 06pa3oM, YEpHOCIAHIEBbIE OTJIOXKEHHUS
ToxaHCKOro MoKpoBa MMEIOT cieuUIECKH Xapa-
KTep. OcCO6EHHO 3TO KacaeTcsl BBICOKOMarHe3uaib-
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HBIX pa3HOCTEH, AJIA KOTOPBIX TPYHHO HogoSpaTh
MHEPORBBIE AHAJOTH. Y CTAHOBICHHOE HCKIIHOYHTEIND-
HOEe BIMSHHE Ha (POPMHpPOBAHME YEPHOCIAHLEBHIX
oTnoxeHnd ToxaHCKOro NOKpOBa YIBTPAOCHOBHOM
A O(PHOIHTORON COCTARIAIOIICH HEH3OEKHO HONXK-
HO OTPA3HTHCA H Ha HX METAIUIOTEHHYECKOM, PYAO-
TEHEPUPYIOMIEM CIIEKTPE.

3AKJIIOYEHHE

B reonoruyeckomM crpoernH Cepepo-Kapkascko-
ro PerHoHa BaXKHYIO pOJIb MIPaloT MOPOALI “E€PHO-
CIAHIEBOrO KOMILTEKCA, ¢ KOTOPBIME, KaK yX€ OT-
MEYaJoCh paHee, BO MHOTHX pEerHOHAaX MHpa Ipo-
CTPAHCTBEHHO H T€HETHYECKH CBA3AHBI KPYIHOOGB-
€MHBIE 30JI0TOPYHHbIE MECTOPOXIEHAA CYIL(H]-
HOBKpPAIUICHHOIO THOA. FI3y4eHHbIe JHTOJIOTHYE-
CKHE, NIETPOXHMIYECKHE H Fre0XAMHYECKHE CBOHCTBA
CpelHeNeBOHCKHX Mopof ToxaHCKOH YepHOCHaHNe-
BOH (hopMalliH, TPOHA3AHHBIX KOMIINCKCOM Pa3HO-
00pa3HbIX 10 COCTABY MarMATHYECKHX TEII, a TAKXKe
NaHHbIE O MeHETHYECKHX CCOOGEHHOCTAX MOKa 4TO
eIHHCTBEHHOTO 37iech H Ha CepepHoM KaBkasze B nie-
JIOM NPOMBIILIEHHOrO 30n0TopynHoro Yyukypcko-
I'0 MECTOPOXCHHSA CBHIETENLCTBYIOT O:

— BEpPOSTHOM PA’BUTHH B PETHOHE METaMopgo-
I'eHHO-MArMaTOr€HHbIX THAPOTEPMANBLHBIX H
MarMaTOFEHHBIX MHpPOTEepMaIbHBIX PYAHbIX CH-
CTEM C 30JI0TOM, cepe6poM H IUIaTHHOHINAMM;

— JHAYHTETBHBIX NOHOPCKHX BOSMOXHOCTAX NpO-
TKCHHOH ¥ MONITHOH HOMIOCEI MOPOH TOXAHCKOM
YepHOCHaHieBo# dopMarm;

— BO3MOXHOM oOHApyXKeHHH OmaropopHoMe-
TAJNIBHBIX MECTOPOXNEHANR CyIh(pHIHO-BXKpan-
JIEeHHOrO, MpPOXKIKOBO-IITOKBEPKOBOTO H
XAITLHO-IPOXHIKOBOIC THIIOB;

— HeoOXOAMMOCTH OPraHH3alMM NMOUCKOB HEHT-
pOB BYIKaHMuYecKo#t aKTHBHOCTH B paHOHAx,
CIIOKEHHBIX BYJIKaHOTCHHBEIMHE MOPOIaME HHX-
HeH NepMH, ¢ ONaronpHATHLIMH TPH3HAKAMH
30710TO-CepeGpPAHHOTO OpYJACHEHHS, B TOM YHC-
e ¢ BEICOKOKOHIEHTPHRPOBaHHEIMHE PyfaMa 60-
HAHUEBOTO THIIA..

PaGora BeIonHEHa B paMKax Hay4HOH nporpam-
mbl lOxmoro naywsoro mestpa PAH “PassaThE
TEXHONOTHA MORHTOPHHTa, 9KOCHCTEMHOT'O MOJEJIH-
pOBaHHs H NPOTHOINPOBAHHA MpPH OCBOCHHH IIPH-
PORHBIX PECYPCOB B YCIIOBUSX apHJHOIC KNHMara” B
COOTBETCTBHM C MEXTOCYAAPCTBEHHBIM CTAHIAPTOM

TFOCT 7.32-2001, BBefcHHLIM B fAeicTBHE ¢ 1 MIOIA
2002 r. KOxubi#t Hayunblii ueHTp PAH - Bragukap-
Kasckui HayuHef uentp PAH — JIOPTTY (HITH).
2005 r.
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LITHOGEOCHEMISTRY AND THE PRIMARY STRUCTURE
OF ROCKS AURIFEROUS IS BLACK OF A SHALY COMPLEX
OF NORTHERN CAUCASUS

Academician V.I. Goncharov, LA, Bogush, V.S. Isaev, N.V. Glazyrina,
M.Y. Dzhangirov, A.E. Darchieva, .M. Vasikov

The fieldworks in Urup-Labinsk region of Northern Caucasus are conducted. Are studied lithologic,
petrochemical and chemical propertiess of mean Devonian of rocks Tohanscoy of a formation pierced mis-
cellaneous on a structure magmatic by bodies. The primary structure of rocks is renovated. The numerous
tags of development in locale metamorphogeny-magmatogeny hydrothermal and magmatogeny of
hydrothermal ore systems with gold, silver and minerals platinum are detected. The considerable donor
potential of rocks Tohanscoy is black of shaly complex of a formation is rotined. The conclusion about pro-
bable detection noble metalls of fields sulfide-vcraplenogo, vein-shokverk and vein of types is made. The
Jjudgement on an acquisition probability of centers of volcanic activity in regions, folded by rocks lower
Perm, with favourable tags gold and silver manifestations, including with high concentrated by ores bonance
of a type is pronounced.
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