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AHHOTARMA

B macroamen padore NPHBOZATCA Pe3yIbTATH Hayde-
HEA BEUIECTBOHHOLO COCTABA KPYUHOHIIHX MeCTOPOHK eI
aparuTa XuOMHCKHX TYHAP. B Heill gajorca KpaTkaa xa-
PaKTePHCTHKA OOOTameHHHX amaTHTOM IOPOJ, ONHCAHHEe
MeJIKHX CKOIUIeHHH anatuTa B HHOMUT-YPTHTAX H PHCYOD-
putax XMOMHCKOTO MaccyBa, XapaKTePHCTHKA PABIMIHBIX
SH/IOTEHHBIX KIJIBHHX 00pasoBafuii, CeKyMuX amaTHTOBHe
TeJla, & TAKKe TPellMHHKIX BOH BEIBETPMBAHMA, PacupocT-
PAHEHHHX B Npemetax MeCcTOPOAIeHMil.

OcHosHOM 00beM PaboTH cOCTABAAET ONNCAHNE MIHEe-
pajios, NPHANMAOMEX y9acTHe B COCTaBe 00GOTAINEHHBIX
amaTHTOM TOpof. B sakiwounTelnHON WacTH paccMaTpH-
BAJOTCA OCHOBHEE BTANH MUHepanoo0pa3oBam¥a B upeje-
JlaX MeCTOPORIEHNH, XapaKTep npoleccos MAHepaxoohpa-
30BaHAA M HX OTHOCHTEJLHAS POIL. BHelsa0Tesa TeHeTH-
YeCKHE THUH AUATHTOROUE Mumepanuaamun B Xuluwax uw
pasfupaerca HMX BO3MOKHAA CBASh ¢ (DOPMHPOBAHHEM
HHTPYSHBHOTO MAacCHBA B IIEJI0M.

PaGora paccumrana Ha reoJoOroB, H3ydajmuX HHTPY-
BUBHEIE IIEJIOYHEIe MAacCHBE, HO OHA MOKeT IIPeJCTABUTL
onpejenel bl HATePec N A IMIPOKOTO KPYra Clennani-
CTOB, 3aHMMAIIIUXCA BompocaMi jo0sdad M 1epepaloTKE
dochopHOro CHPpPHA.

OTpeTcTBeHHHBIHE pegakTOp

KamjHgaT TeoJoro-MHHepPaJOrHyecKux Hayk
I'.H. HBAHOBA



T ———

NPEJUCIOBUE

Anarnropsie MecTOpoKAeRNa XUOUHCKUX TYHAD ABAAOTCHA KPyHHeRnmmm
merounnkom $oedopuoro cupbsu. B coorserersum ¢ mocramopmenmsavu [Ipa-
BHTEABCTBA 100Ya XUONHCKOTO anaTuTa B Dimskaiimiie TOAK Pe3ko BO3pacTer,
HAYHYT 9KCILIYaTHPOBATECA HOBEE, TTOKA eMe He OCBOCHHBIE MECTODOKICeHN .
Cpeflenna 0 BemecTBeNHOM COCTABE BCEX M3BECTHHIX B XHOMHAX allATHTOBEIX
MECTOPO;RIeHI HeoOXOQUMEl Kak JId pelieHius meloro PAjia HpakTHIecKHX
3ajlaq, TaK W JUIA DONMMAHHA TEHE3Hca MeCTOPO:KIEHUH, &, CIe0BATeILHO,
ARA WPOTHOBHPOBAHUA WX JANBHEHMUX WOMCKOB W PA3BEAKM.

C 1954 mo 1962 r. naMu H3yUYaMIch MUHEPadhl X NOMHCKIX MeCTO pOsKIeHI
amarara. Ilepej aBropami cToAza Bajgavda — JONOJHMTH Vike NMeBIIUecsH
CBEJIeHs 110 MuHepaxoriun HyKHeByMYOPPCKOro u PacBymMyopperOTO MEcTo-
PORIEHUIT ¥ M3Y9HTHh BemecTBenasii coctaB IOkenopekoro, Kyasmnsnopekoro,
[Toausymuopperoro, Hoameuackoro, Heopraxk-CyoryaiitBeRoro MecTo poie-
HUH ¥ MecToposkgenua ponunsl pp. Hymiior u JIasoiiox.

Mumepaiornn nEXO9HEX MHTPYSHiT KOXbCKOTO MOJNIyOCTpoBa YASNSIOCH
Gonbmoe Banmanne (Mmmepaast Xnbmuckux u Jlosozepckux tymjp, 1937;
Bracos, Rysnmenro, Ecerosa, 1959; Jlopdman, 1962, u np.), HO BenjecrBeH-
HBIE cOCTaB 0GOTamE@HHBIX AMATHTOM MOPOJ CIeNUATBHO He paccMaTpHBalcsH.
Hlenrs macTofmein paboThl — HaTh HanbOdeE TOJMHYI XAPAKTePHCTHRY MITHEe-
PATOTHN AMATUTORHX MecTOposenuit XnGug.

IpeoGragaomas YaeTh NPABOAMMEX B paboTe aHaJiuW30B IPOH3BEeHa
B naboparopusix Konscxoro punnana AH CCCP, wacts amaminzos BHIIOTHEHA
B Wncruryre reoiornm PYMHBIX MeCTOPOEAEHHUIl, TeTporpadum, reoXaMHM,
munepaxorma (MI'EM, Mocksa), wacts — B JlaGoparopuu reodornim TOKeMO-
pus (Jlemmurpan). Boapmmyno noMomp UpH cHope dakTHIECKOrO MarepHara
anTopam oxazandu reosorn romOugara ¢Amarumy H. I, Rapramos uw @, M. Ono-
xur. B ramepanbnoii o6paboTKe MaTepwalia axTHBHOE YIACTHe TIPWATMAIN
AabopanTsl reo;ormdeckoro wmeratyta Hoaseroro ¢mamana Al CCCP
C. A. Eroposa, B. B. Hupnaperas n 10. 1I. Menpmugos.

B nponecee msydenns MHHepaloB amaTHTOBHIX MECTOPOIEHUIL aBTODHE
MOJAB30BATICH KOHCYJIBTANWAMIA H COBETAMIL 3aCIIY;ReHH0r0 [eATels HayKH
poxrapa veonmoro-mumepatorngeckux ®Hayk . J[. Bopuemaw-Crapuuxesnd,
poxtopos wayx E. E. Kocrmaeeoii, 9. M. DBommrexr-Kynrercroif,
B. A. ®panr-Kamenenkoro, ROTOPHIM OHH BHPA;KA0T CBOK WCKPEHHIOI
fIaromapaocTh.,
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NPUHATHBE YCJIJOBHBE OBO3HAUYUEHUA

ay, by, ¢ — TMApaMeTPHl NIEMEeHTAPHOM suciiKm;

&8 1 — YTJBl MERAY KPHCTANIOTPA(PUUeCKIME 0CAMM;

(Rkl) — IPOCTHIe I'PAHI;

AhkLy — npocTeie POPMBIL;

Z — ued0 QopPMYNbLHBIX eJUHNAT, B HJeMEHTAPHOI sTeiKe;
R — oTpayKenue cpera, B %fy;

T — nponyckaume cmeta, B °/y;

1 — HHTEHCUBHOCTL CBETa HPOLICAIIEro (OTPayKeHHOTO);
£y — HHTEHCHBHOCTL CBETA OT HCTOUHHKA;

N,N,,N, —ocut HHIMKATPHCH JBYOCHBIX MUHEDAJIOB;

N olN — O0CI NH/(MKATPUCH OAHOOCHBIX MIHEPAI0B;

Mgy Ny N,  — MOKAZATENN NPEJOMICHHA JIBYOCHHX MIHEPaJOB;
s s — NOKABATENT UPEJOMICHUS OJHOOCHBIX MUHEPAIOB;
2V — HCTHHHBIH YroJd ONTHYECKHX O0Ceil;

T —— COOTBeTCTBEHNO KpacHMi um cuHWil (npu guenepcmu);

0 — YroJ oTpazKeHUs NepBHYHOr0 PEHTreHOBCKOro Jyda MIOCKOH
CeTKON KpucTasia;
20 — YroJl PacTBOPeHNA MNePBHUYHOTO PEHTTeHOBCKOLO Jyda [J0-
CKOH CeTKOH KpueTtaia;
— JIANA  BOJIHEL.

-



é

[

KPATKUI UCTOPHYECKHII OYEPK
MHHEPAJIOTO-TEOXHAMHYECKOI0 H3YYEHHA
ATIATHTOBBIX MECTOPOJKJIEHIIL

Mumepanbupit ¥ XIMUYeCKUi cocTap XHOMHCKMX anaTHTOBLIX MECTOpPO-
SRJIeHNI n3yuaicA ¢ MOMEHTA WX OTKpHTHA dKcmemumieil akap. A. E. Mepe-
mana. Ilepsiie cBefenmns 0 XMMHYECKOM COCTaBe XMOMHCKOTO AmaTHTa GBI
noaygentt M. Ji. Bopreman-Crapunkesna B 1924 r. B 1931 r. stu gammse
ORI yTOYHEHH M, B YACTHOCTH, YCTAHOBIEHA BABHCIMOCTL VIEJIBHOIO Beca
anaTATa 0T COJEePHAHIA B HeM I1pHMeceii, H30MOPPHO B3aMeIamuX KajlbI{nii
(Mumepantr Xuomacknx u Jlosozepckux tympp, 1937). B mepmox paGor
akemepmmun axafx. A. E. Depemana munepanorus u reoxumua ropsl Kykue-
pymuopp usyuanach J. M. Bormrepr (1933), a ropst HOrenop — H. H. I'yr-
kopoii (1934). B pesyinrare ObuIH MOJIyUeHE caMbie 00Ie CBEJEHUA O MHHE-
PaJBHOM cocTaBe [BYX KPYIHEHIHX amaTHTOBHIX MecTopommenni — Hyxuc-
Bymaoppekoro u IOKemoperoro.

B 1937 r. rpynma neciaegosaresneii moj pykosomersoMm akax. A. E. ®epe-
MaHa 3aBepHIiia NepPBHIi aTan Haydenns MUHepasorny XuOGHHCKOTO MaccuBa,
PesyIBTATEH KOTOPOTO H3I03KeHbl B cBOmHOi pabore «(Mmuepann Xubumcrumx
u JloBosepckmx Tymnap». Xaparrepmernka 18 coBepmienHo HOBEIX MHHEPAIOB
I 25 BechMa pejKIX MUHEDAILHLIX BHIOB JleJaer Ty padory YHHKAIBHOIL.
B xmmre mpuBOAATCS CBEJEHHS B 0 HEROTOPHIX MHHEPalaX amaTHTOBEIX MecTO-
posaennii, rrapabiM o6pasom Hykuesymaoppexoro n l0xemopexoro. [oapo6mo
XapaKTEPH3yeTcA AamaTUT MeCTOPOKIEHNI, €ero pacnpocTpamenne, Imapare-
He3uc, MOpPQoI0rad; IMPHBONTCA T MONHKX XEMHUYECKUX AHATH30B MHHepaJa.

C mavama skerry atanmn Kykueny o pperoro MecTo posk/ e s MAHEpaIoTo-
TEOXHMUYECKOe W3yTeHHe 000ramennbx amaTHTOM HOPO HOIYyYHI0 HOBOE Ha-
mpasaenne. [I. H. Ynpsurckum (1939) nposommrocs cnenmansioe M3ydenne
TdK Ha3blBaeMblX «OXPHCTHIX 30H» B anaTHTOBBIX nmOopomax, MHHepaHLHHﬁ
€OCTaB KOTOPHIX OTPHIATENHHO CKA3BIBACTCA HA TeXHOJOFNYECKHX IPOMEccax
oboramenna (paoramun). B 1936 r. BoepBhie aHAIU3NPOBANIOCH H3MEHEHHE
XHMAYECKOTO cOCTaBa amaTHTa B mpegerax KyKmcByMI0ppPCKOTO anaTATOBOTO
rera. B 1939—1941 rr. Oeimm magarsr paGoTH, HampaBJeHHLIC HA H3yYeHNe
COMIeP/KAHNA MUKPOBIEMEHTOB B anature M BRIWYAOMHX ero nopopax (Box-
koBa, Menentses, 1939; I'mmesa, Meneurser, 1939).

ITocre 1945 r. cmermanxpHOe MHHEPATOTO-TEOXUMHTIECKOe Haydenme Xii-
OMHCKIX amaTATOBLIX MECTOPOKJIEHMI OnI0 mpogoimkeno. B mepmox ¢ 1945
mo 1953 r. B. H. Menenrpessin 6rima pazpaborana ¢XeMa BecOBOI0 KOJMIe-
CTBEHHOTO MHHEPATOTHIECKOTO AHAIM3a AHATATOBHIX MOPOJ, YCOBePIIEHCTBO-
BAHBl METOJE XHMHYECKOTO AaHajlm3a OTJAeNLHBEX MUHEPaNoB 3THX MOPOJ
U NpPOBeJleHbl AHANH3EL XHMUYECKOTO cocTaBa HeesmHa, MUPOKCEHOB W TH-
ragomaraernra (1953). Bonpmoii unTepec mpeicTaBisgIOT TAKMKE DECIEPHMEH-
raxpable padorst B. H. Menenrsesa (Mexenrses, Onpmanckmit, 1952). Ilourn
Bce HCCHeIOBAHNA OH IPOBOJUI HAa MaTepualax OJHOTO MecTOPOMIeHHA —
KyrnceBymMuopperoro.

G 1945 1. cextop munepanoruu Honneroii Gasm cormectno ¢ wadenpoir
mMuneparornn JlemiHTpajckoro rocyaapcTBEHHOT0 yHUBEpCHTeTa TIPHCTYIINI
K JeTaJBHOMY WH3Y4EeHHI0 MUHEPaJT0B HyKHCBYMYOPPCKOTO MecTOPOKICHU A,
PaGoramn pyxosojun mpod. C. M. Hyp6aros. Jleranbno usygamach mopdo-
J0ruA, TapareHeslc, ONTHYECKHE CBOMCTBA, B MEHBINEH CTENeHH — XHMHTIe-
CKUIl COCTAB MUPOKCEHOB, cdena M moJaeBnX mmaTos. Martepuaisl mo Hanbolee
JIeTaIBEHO M3YYeHHEIM IIOJeBhIM mnaTaM HYKHCBYMYOPPCKOro MecTOPORIEHH A
onyoaukosannt B 1959 r. (Conoposmukosa, 1959).

MunepaTpHEI cOCTaB TAK HA3BIBaeMBIX Pa3pyIIeHHBIX 30H B Ipejerax
HKyrunesymuopperoro n Pacsysmgopperoro mecropossaennit 8 1951 —1953 rr.
uzyvanca 10, B. Huxmrunwim, C. C. KypGarosum u A. @. Muxaiiiosoii;
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PesyabTaTel DTHX HecAefoBammil OnIM ouyGankoBamst Toasko B 1959 1.
(Hypbaros, Muxaiiiosa, Harxnrum, 1959). B sror mepmog BHEPBHE HCCTeN0-
Balach THIPOCHIONA PA3PYIMIEHHBIX 30H, JINGEHEPUT, ARANUIUPORATOCH B~
Hpe COCTaBa (OXPUCTHIX ANATHTOBWX WOPOAY WA NOXYYeHHEe KAYecTBENHbIX
HPOAYKTOB ODOTAIeHM.

B 1949—1951 rr. II. K. Cemenor Buepriie 0GpaTiii BEHMASHG Ha MOIKHE
ALIBHNe 00Pa30BANAA, PE3KO OTAAYHKE O COCTABY OT BMEMAIONINX HnOpoJ.
Or #3y4ail sTH KUK TONBKO B HOPOJAX, BMEINAOUINX Ryxrucsymuoppekoe
ANATHTOROE TENO; WOZjKe UM Ol ONyGAMKOBaHbL OCHOBHHE pPe3yJIbTATH
a10ii pabors (Cemenon, 1950).

C 1952 r. merMaTwTH ¥ paspymeHAbe 30HbL B HITOJAT-Y PTATAX, BMOIIAIO I
aaTHTOBEIC NOPOALl Ha rope I0kcnop, neranbno necaepoBarucs M. J1. lopd-
masom (1962). B mermammrax s6amsm amarmrosoro tema mm Geuto OTRPHTO
HECROJILKO HOBLIX MUHEPaJIbHHX BHJIOB M, KPOMe TOTO, TOKA3AHO B OCHOBHOM
PHIIEPICHHOE NPONCXOK/IEHAE Pa3pymeHHbIX (COXPUCTHX)Y) 30H, KOTOPHE O
HABHIBACT JHHEIHKIMI 30HAMN BHBETPUBAHUA; OBUI0 YCTAHOBICHO TAKIRE npu-
CYTCTBHE B 9THX 30HAX 110 TOr0 HEU3BECTHHIX 3/6CH MU PreHAX MUHePATOR —
MOHTMODPIILIOHNTA, Oeiifeiura, amarasa, ¢pagroanra u p.

Pacmmpenme u pocr aafoparopuoii 6azs Komasekoro punnaza AH CCCP
(Osismeit Honneroit Gasst AH CCCP) jamym BO3MOMRHOCTS IPAMCHATL TIPHA
U3YHen BeecTBEHHOr0 cOCTaBa AmaTNTO-HeGEINHOBHX WOPOJ HOBCIIIIe
METOJBL HCCHeNOBANUA 1 B TO jRe BPEMA BHIONHATH paboTh GOTee MUPOKOTo
HAAHA © IpHBACYCHMeM OOABIIEr0 WHCAa COTPYIHHKOB.

-B 1952 r. Koavenmii gpumman AH CCCP mepemed or H3YYEHIIA BENIECTROH-
HOTO coctana opEoro Hyrmceymwopperoro mecropompgenns k MuHepanoro-
TEOXHMHYECKOMY HCCJACJOBAHII0 BCeX HM3BECTHHIX B TO BPEMf aNaTHTOBHIX
mecropomaennii. B 1952—1954 rr. maywamace mumepazorms Pacsymuopp-
croro anararosoro rexa (Hypbaror, Muxaiutosa, 1954), a » 1954—1957 rr.
ABTOPAMI  AHAIMBUPOBANCA BemecTBeHHBIT cocTas HOKCHOPCKOTO MecTo-
pospernA. Pacsymuoppekoe n I0KCHOpEKOe MeCTOPOMIeHNs SBIINCH TePBO-
ouepenHEIMI O0KekTaMi, Tak Kak ® 1955 r. Berymua B crpoii IOxcnopexumii,
a ¢ 1959 r. — PacBymaoppekuii py k.

B 1955—1962 rr. aBropamm wmeelegobaiuch Rysnpnoperoe, IHoausym-
doppexoe, Roamsuneroe 1 Hyopnaxk-Cyonyaiinekoe MecTopo;KIeHus, a Talke
MecToposkenus gonunk p. Kymiiok (B ToM wneae u Brixogsr mo p. JLsaB0ioK)
¥ ropsi Bocrownoii Paceymuopp. Ipu srom npamaocs BO3BPAMATHECH H K panee
MIYIABIIAMCA MECTOPOAEACHIAM — HykuenymMaoppekomy it PacByMaoppekomy.
1010 TPEHOBANM BHOBE HPHMEHABIINECH METORIKE I AHAIHS OOIIMX IAKOHO-
MepHOCTEil, KOTOPhIe YeTaHABIABAJINCE IPH ¢PARHCHNE BeIecTBeHHEOTO COCTARA
PasJIIHbIX MecToposieniii. Tax, B wactrocTa, Ha ocnosammu pador M. I1. lopd-
mana (1962) pHOBE meclepoBaJUCH TpemWHHEE B0HH Tumeprenesa (paspy-
IMeHHEE 30HA) B AATATOBHIX TENAX, YiKe B NpeeNaX BCeX WABeCTHHX MecTo-
pompennit. B peayaprare aT0i paGorTH yaazoch JATh 3AROYCHHS O TIpUH-
HAX INOXO0H (NUIOTHPYeMOCTH amaTHTA M3 pa3pyeHHBIX 30H.

B 1954—1962 rr. ana’ius BenjecTBERHOTO COCTABA AMATHTOBHEIX MecTOpO-
HKMEHNIT MPOBOJUICH OfHOBPEMEHHO ¢ MOMCKOBHMH ¥ Pa3BefOYHHIMI PAGOTaMA
(Xufunoroperas KOMIJEKCHaN TONOTOPABBEOTHASN naprus CeBepo-Sauaj-
HOTO Fe0JI0FAYeCKOTO Y PaBIeHus) N ¢ AeTATLHEIM I'e0J0r0-TIeTporpadmaec kam
MCCTEAOBARNEM anaTHTOBHX Ted (corpyamuku Homrsckoro duanara AH CCCP).

C 1958 r. gerampnsim H3ydeHHeM TpyGOKPHCTAILINTECKITX arperatos (rmer-
MATATOB), PACHPOCTPAHEHHHX B OGOTAIEHHEX ANATHTOM HOPOJAX, BaAHN-
maerca corpypunk U'EM AH CCCP M. H. Coxonora. CHomusiii MuBepais-
HUIIT COCTAB, CTPYKTYPHBIE 0COGEHHOCTH W BRaAWMOOTHOMIEHUSA HTUX arperaros
€ BMEMARIUMY HOPOAMI TPeGyIoT CHeRHalbHOro HecaeJoBANNA; B HACTON-
meil paoTe OHU XaPaKTEPUIYIOTCA B CAMBX OONMX YePTax.



gACTE ¥
TEOJIOTUA AIIATHUTOBBIX MECTOPORJIEHNI 1
XAPARTEPUCTHRA AITATUTCOOEPRAIINX HOPO[, i

XHBHHCKHI MEJTOTHON MACCAB M PACHOJI0KEHNAE
ATIATHTOBBIX MECTOPOKJIEHWIL

Xubuaekuii MaccuB He(eJIMHOBLIX CHeHHTOB HAXOJUTCH B NEHTPAaJIBHOI
wacta Koupekoro noxyocrposa. On pacnonaraerces mexy 33°10° m 34°107 5. 1.
u 67°30" u 67°50" ¢. m. Ilo pexsedy maccus npejcTasiser cob0il CANLHO pac-
YIeHEeHHY0 TOPHYI0 BO3BHINEGHHOCTH, 3andmMaomyn wromagb 1327 xm® u
IOHEMAINIYIOCA HaJl OKPYKaiomeil paBauuoi Ha Beicory B cpegHem 1000 m.

XUOHHCKUIL IMEJ0YHON MAacCHB HPUYPOUYeH K TeKTOHHWIECKOMY KOHTAKTY
MEKYy IPOTEepPO30MCKIMI TOpPOJAAMM CBHTH HMMAaHApPa-Bapayra H apxeilcKuM
rHelcoBEIM KomuekcoM. Ha xonrakre ¢ XuOHHCKAM MacCcHBOM THeHCH cHeHN-
TH3MPOBAHBI, a4 MOPOJLI CBATH MMaHApPA-Bap3yra O0pOTOBHKOBAHEL.

9. K. lepauurom, B. M. Ilepmarosnim, JI. B. Komuessim u gp. (Komies
u p., 1961) rexmeBniM B CBUHIOBEIM METOJIAME OIpeJleIAICA BO3pacT 00pas-
OB JoBuopputa XHOMHCKHX TYHApP. Bee sTm ompepeneHmsA ajil XOpPOUIYIO
cxopumocts — 290--10 muam er.

XuOuHcKIiT MacCHB IIpejcTaBisier cO00M CIOKHOe HHTPY3HBHOE TeJIO
LIeHTPAIbHOrO THIA, cHOpPMHpOBABINEECS B Pe3YIbTaTe HECKOJIBKHX HHTPY-
suBHHX ¢asz. BHegpeHNA MarMbl NPOHCXOJHIN BJIONDL TePEAYIOIIXCH KOIBIe-
BHX M KOHUYECKHX paslOMOB, B pPe3yiabrare 4ero MAacCHB HMeeT KOJBIEBOE
30HAJIDbHOE CTPOeHHe, 3aKIuamnieecd B 3aKOHOMEDHOM pacHOJOKeHHH OT
mepudepuN K IEHTPY BJIOKEHHEX JPYr B Jpyra pasOMKHYTHIX Ha BOCTOKE
HEIOJHEIX KOJIel, KOTOpHe 1pPeJcTABIeHE OT[JeJILHEIMI KOMILIEKCAMH TOPOT.

Ha puc. 1 gaun cxemarngeckmii maad XnGaHCKOTO MaccuBa IO MaTepHAalaM
reodorugeckoit cwvemrm 1957 —1960 rr., mpomepmenmnoit reosoramu CeBepo-
3amagHOro Te0JIOrHYecKOro yrpaBleHus.

B cocrase Xu0uncKkoro Maccupa NpUHAMAKT YIacTHEe CIeIYION{He 0 POJIEL:
XHOMHUTEL, PHCYOPPHUTHL, (GOUAUTH, CpPeJHE3ePHHUCTLIe ITHPUHOBLIC Hede H-
HOBHE CHeHHTHI, HIHOAHT-YPpruTsl. B Tese maccusa oOHapyskeH KPYIHBIT ocTa-
Her, poMOeH-10pGUPOB JTOBO3ePCKOI ¢cBUTH. B npenerax XAOMHCKOTO MaccHBA
MUPOKO PasBHT UPOMECC ATLOUTHAALHI.

XHMAUeCKHIl cOCTAB XHOMHCKAX IOPOJ B 00meM THOWYHLI Jia Hedexn-
HOBHX CHEHUTOB. BOIBINONE HMHTepec HpeacTaBisger CONEP;KAHNE B HHX yrie-
Bofopousix razoB u ourymos (Ilerepemane, 1959). XapakrepHbM dIeMeHTOM
XUOMHCKOTO KOMILIeKca mopoy sasiaserca dochop (Munepaasr XuGuHCKIX
u Jloposepexux tyuap, 1937). OrpoMHble KOJIMIeCTBA €0 CKOHNIEHTPAPOBAHEL
3[leCh B BHje KPYIIHEHINNX AaMaTHTOBHX MeCTOpPO;KAeHUIl. AnaTHTOBLIE MeCTO-
possenua XuOHH IPHYPOYeHH K WIlOJUT-yPTATAM H PACHOJIaramTcs B BH/E
TIPePEBHCTON AYTH, cOrIacyromeiicsa ¢ 00muM cTpoeHneM Maccnsa (cm. pue. 1).
Ileproe ropennoe MecTOpPOssenme anatuTa OHI0 OTEpHITO B 1923 r. Ha rope
Pacsymuopp orpapom srcuepumuu A. E. @epcmana, KOTOPHIl BOSIIaBIAI
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A. H. Jla6yumos. B 1926 r. A. H. Jla6ynnossm Geurn orkpeirst [Okenoperoe
u Hyrmesymuopperoe, a B 1927 r. — TloauByMuoppcKOe MECTODPOKACHHUA.
B 1931 r. um sie ORI AaiiieBH KOPEHAHE BHX0/ibl aaTHTOBLIX IOPOJ HA TOpe
Hyamnpuop, a B 1933 r. M. M. lllesuenro orkpoir Heopmaxkckoe mecTopo-
JKJIeHBEe.

O6o6masn maunble 0 XUOUHCKHX amaTHTOBRIX Mecropomxmennsax, A. H. Jla-
6ysmos B 1937 1. nucan: «Bee Kpylmbie MecTOpPOIKIEHNS AATHTOBOM TOPOJIEL
XuOunckuX TYHAP pacnoiaraiored, obpasys gee gyrn: 1) Manxyo sanagaymo —
ua rope [loawsymuopp m 2) raasayw socrounyio — Hyansmop, Kykuesym-
qopp, IOkcnop, Paceymuwopp, Hoamsa, Hropnaxx» (Munepanst XnGunckux
u Jlososepckux tymAp, 1937, crp. 429). ¥Yke B 1O Bpemsi emy ObIM M3-
BECTHHL BRIXOMB aiaTntoBoil pyas na Jiasouoppe, Ilopramuoppe u Pucuoppe.

B 1958—1959 rr. reomoropassejjounniMu pafoTaM¥ JOKA3aHO eIUHCTBO
Hyruceymuopp-lOkenop-PacsyMaoppexkoro anatuToBOro Texa, a TakikKe MPo-
clIe;KeHBl AmaTHTOBEe NOPONLl 0T ropei Hyaismop go ropsr Jlasowopp.

Ha rope Kyxuceymwopp B 1959 r. maiigeno nefoisimoe anaTurosoe Telo,
3ajeraiomee napatiedsHo raapgomy. B 1960 r. 6smro BexpsiTo KpynmHOe ama-
THTO-HededANHOBOe TeNo HA Tope Hoamsa.

Taxkum o0pazoM, B TIaBHOI BOCTOYHO{ Ayre anartHTo-HedelMHOBHIX IMO-
POA ceifgac YCTAHOBIEHO JiBa IIOMTH HEIPEPHIBHLIX TeJIa; OHO M3 HUX IIPOTH-
rasaerca or JIgsouwoppa po KHysnbmopa, a sropoe — or Kykucsymuoppa go
Koammser (em. pue. 1).

Janapnas pyra 0GOTAIMEHHHIX ATATHTOM HOPOJ[ LETHROM PAaCIOIaraercs
B PHCUOPPUTAX KOALHEBOH WHTPY3UM U HPOTAIHBAETCH Ha PACCTOSHHE OKOJIO
4 BM 10 3amafHOMY cKIony ceBepHoro orpora rops [loagsymuopp.

Hpome KpymuEIX TPOMBIVIEHHHX MECTOPOKICHWH amaTATa, B HOPOHAX
n nermarurax XMOMHCKOTO MACCHBA BCTPEYAIOTCH MeJKHE ANIATHTOBHIE MU PHI
o RUAL. Meswiie ¢cRoumeHnA anaTuTa CKOHIEHTPHPOBAHEL B TOM /e 30He, 4T0
W KPYyOOLE MeCTOPOMeHusl: OHU BCTpPeuamres riapHsiM ofpasoMm B uitoanT-
ypIUTAX, PHCIOPPATAX H HX IIErMATHTaX.

Bce ocHOBHEIE KOMILTEKCH TOPOJ MAaccHBA COJlep/kaT B KauecTBe aKIeccop-
HOro MHHEpaJia AmaTHT, MeJIKIe 3epHa KOTOPOro accoruupyoT 06EYHO ¢ TeMHO-
nserakivu MuHepanamu. Hanboxee wacro axpeccopublii anarnT BeTpedaeTcs
B uitonuT-ypruTax, ocobeHHO BOAMAW KPYyHHBIX MECTOPOKJICHWIE amarTuTa
W OKOJO HEKOTOPHIX TerMaTHTOB.

Hparknii o630p XuOHHCKOTO IIEJI0GHOTO MacciHBa HO3BOMAET cfefaTh
HEKOTOpHEe ofmue 3aKIIOTCHNA,

1. Xubuncknit MaccHB mpejcrasiser coGoil cI0HOE NHTPY3UBHOE Te0,
BOSHUKING® B HECKONDBKO DTATIOB.

2. Pacnonoskenie KPYIHEX ANATHTOBRIX MECTOPO;KACHUIL coriacyercs
¢ 00mMEUM KOHIEHT PIIeCKA-30HANBHBIM CTpPOeHHeM MaccuBa; IPOCTPAHCTBOHHO
OHI IPHYPOUEHH K MIilOIHT-yPTUTAM.

3. TloMaMO KPYMHEIX MeCTOPO;KAeHMI, B XnOHHAX PacnpocTpaHeHbl Mel-
K¥UE NUTHPOBH e W sKIUIbHEE CKOTIeHNs anaTtiTa, KOTOPHE Tak/ke CROBNeH-
TPAPOBAHEL B NEHTPAIBHOW Jyre MACCHBA — palioHe MIOIHT-YPTUTOB— PHC-
JOPPHUTOB. :

BMEUWAIOUIHE TIOPOJIBI

Topoasr, BMemaomue anaTUTOBHE MeCTOPORACHNA XuOWH, CIY7KAIR
NpeAMeToM PpPsja clenuaipHux ucchepopanmit. [logpoGmoe ommcanue wux
npaBeero B pagorax A. B. I'araxosa (1959) n T. H. Usanosoii (1963). Hmwxe
maetcA camas ofmas XapaKTepuCTHKA dTHX IOPOJI.

WiionnT-yprurst ciaraioT KOHHYecKOoe, majaomee moxy yriaom 25—30°
K nentpy XuOHHCKROTO MaccHBa MHTPY3uBHOe Teno (M. puc. 1). Obman mom-
HOCTH WHOANT-YPTHTOBHX TWOPOJ HenOCTOAHHAN, MecTaMit (HA NOBEPXHOCTH)
HIOMHT-y PTATOBAA JIyTa TpephiBaercs. MifodnT-y pracel ROETAKTHPYOT ¢ pHC-
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Puc. 1. Cxemarmuueckan reodornmdeckan kapra XuGHHCKOro Maccusa.

I — qergepriunuie  OrnoiKenin; 2 — aapONTHAHPOBAITHBIE HODOILI, & — leper pueTaiiiodBaline Hepennuosble CHeHHTh; 4 — PpaxuroManne QolANTH, § —
MaccHBHEE DOHANTH, 6 — nouocuaTEe HeQeJUHOBEE CHEHNTH 7 — CpeAHeSCPHICTLIE STHPHHOBLIE Hee HHOBhe CHEHHTbI; § — MHOJMT-YPTUTE, § — AUATATO~
hle veqla; 10 — rueficopuiiHble PUCYOPPUTEI; 11 — MACCHBHLIC DPHCYODPUTH; 12 — AILHAH QaWKE TPAXWTOMIHEX XHOMHATOR; 13 — TPaxHTOHIHEIE XHOMHUTH;
4 — jkuabHAA QamMA rPYO0IEPHUCTHIX  XMOMHUTOB, 15 — I'pYGO3epHUCTRIC TPaXHTOHMIHRE XHONHATH, 16 — MACCHBHBIE XHOMHMTH; 17 — poMOGeHOOPQUPH JI0BO-
JepCHON  CBHTH, 18 — MEeTanepujaoTHTh;, 19 — MeTuratopo; 20 — mMerannabasbl; 21 — 3ejeHble  CJIAHIB (IMARAPABAPIYICKAA CBATA); 22 — TydoOpeKyan; 23 —
H# POBLIC JIABLL 24 — TAMHACTO-YIVIEPOIICTELE 1L APYPME CHANNbl, 25 — aRTMHOJNTOBEIe M TY(OreHHHC CJHAHUL; 26 — KBADIUTH M KBADIATO-NECIAHHKH; 27 —
MACCHEDLE  ARODITH; 28 — roeifcopHAHBe  AnopuTh, 29 — ONOTHTOBEIC I'HelCH 31 MUPMATHTE, 40 — CATeJNIHTHL IIEJOYHEIX CHeHMTOR; 31 — PeHNTHSHPORAHHME
VOPoARl. MOIMHOCTI aUATUTOBEIX T NOKABAHAL YCIORHO. -



QOPPATAMH, XUOHHATAME, CPEAHE3CPHUCTHMU HIHPHHOBHMU HedeXwHOBHIMA
CHeHHTaMH M doiianTamm.

TaapaBIMA m0Po000PABYIOIMIMA MEHePATAMH XWOWHCKUX HHOJIHT-YPTH-
TOB ABASOTCA HeQeAWH, JTHPHH-ABrUT, perme — ceH; HOJYUHEHHYI0 pPOib
Hrpaer KalHeBRIH II0JeBOIl Imar.

B nopasaaiomeM GoJpIIMHCTBE CllygaeB cO CTOPOHEL JeEadero Goka ama-
THTOBHIX T&JX PACTONATAIOTCH MACCHBHES MHONWTH M yPTUTH, 11PUIEM MaKCH-
MaJbHAA MOIHOCTE cjJaraeMsx umi Tea (pafion Hyknesymuaoppa—IlOremopa—
Pacsymwoppa) coBmagaer H ¢ MaKCHMAJABLHON MON[HOCTHI0 amaTHTO-HedeTH-
HOBHIX TOpof. Maceusasie niloanT-ypraTel — rpyGo3epHACTHIE TOPOJH,
CO;KeAHEIe TIaBHLIM 00pasoM HedeInHOM H OTHPHH-aBruToM. B MaccmBmEIX
YpIATAX HMmeloTcA HWeTKHe IPOCJoH, cojepraniie JHH3LE MeJK03epPHUCTOrO
nitomnra. Momupocers Taknx mpocioes or 20 em mo 2 M, pasamep JnA3 @itoanra
or 25 em mo 510 em. T. H. VBanopa paccmarpuBaer atn 00pazoBanng Kak
aBrOOpeRYNIo, CYUTAA MeIKO3ePHMCTHI MIOJNT KPaeBoi (Qarmmeii MacCHBHEIX
uiioauT-y prutos. I1pocion MaceMBHOTO YPTHTA ¢ JIHASAMH MeJIK03epHHCTOTO
HHOIUTA 4aCTO MPUY POYEHEL K HUFAKHUM KOHTAKTAM auaTHTo-HeeIUHOBEIX TeX.
Hap amarnro-aedeTnHOBEIME IO POIAMI MOZKHO BCTPETUTL MACCHBHBIC MI{OTATEL,
I0BUTH, MaJUHBHTH, TPaXUTOHjHble Tpyb0o3epHHCTHe HIOTUTH W JIYSABPATHL.

Ha Hropnaxxe u Cyonyaiie anmardro-nededdHOBHe HOPOAH TEIHKOM
3a7eraioT B TPAXHTOHJHBIX MOJEBONIIATOBLIX HIOJINTAX, CcojepsRamyx o
20% aeiicToBOro 1MOJEBOro mMMOaTa. ITH MOPOAB ABIAKTCA G0dee MO3THUMH
10 OTHOMIPHNIO K ANATHTO-He(einHOBEM M BKIIOYAIOT MX B BHIE KCCHOJINTOB,
00pasysi HpyuTHBHYIO OpeKuHio.

B6uuau KpynHBIX amaTHTO-He(edMHOBEIX TeJ MAcCHBHLIC HIIOJHT-YPTHTHI
PEBKO HACHIIAIOTCA anaTnToMm, copepsramne P,0; B anx noganmaercs xo 2.0—
10.0% . Hukaxux HMEbIX MOCTOAHABIX H3MEHCHHIT IIPH TEPEX0/e 0T MACCABHOTO
ypraTa K anmaturo-medeTMHOBON mOpoje He OOHAPYKHBAETCS.

Caofisinsie M CHAOAHO-9THPUHOBEE He(eTrHHOBBIE CHEHHTH XJIOHHCKOTO
MaccuBa, BIOCJIENCTBIN HaszBaHHLIe pucyoppuramu (mo rope Pucwopp), Boep-
prie O onmcansl B, M. Hymirerekum (1932). OcoGenno jeranbro OHH HM3Y-
garucs A. B. Tazaxosem (1959); mm 6pra mama mojHas reosoro-merporpa-
guueckas XapakTepHCTHKA OTHX HOPOJ.

Amarnro-ned eI THOBLEe MOPOMBI BOCTOYHON AYIH B psAje eIydaeB paclo-
JaraloTcA HA KOHTAKTEe MIIOJHT-YPTHTOB ¢ PUCUYOPPUTAME KOJIBIEBON HHTPY-
3UH; MeCTOpPOKAende 3amaguoil ayru (ropa [loausymMuopp) upnypoueHo iexu-
KOM K PHCUOPPUTAM KOIBIEBOIl MHTPY3UM.

ITopopooGpasymongMit MEHe PATaMII PHCYOPPUTOB ABJIIOTCA MOTEBOII mIarT,
HeeIWH B STHPHH, RTOPOCTENOHNLIMI — JenujoMesan, appBeicONNT 1 AcTPoO-
T,

Ilo oTHOmIeHNIO K PHCYOppUTAaM, HITOJAUT-Y PTATAM U ANATHTO-HedeTnHOBHIM
NOPOAaM CPeJHesePHUCTH2 HTHPHHOBLHEe HeQelNHOBLE CHEAuTH ABIAITCH
tomee moaompivu. C amaTuTo-HeeINHOBLIMHE TOPOJIaMM OHM KOHTAKTHDYIOT
pa Kyasxasmope 1 1o He HemocpesctBenno. Memjiy cpejine3epHHCTLIMIL ATHPH-
HOBEIMH HedeJIHHOBRIMHI CHeHHTAMH M amaTHTO-He(eIHHOBLIME HOPOJZAMH pac-
MONAraeTcH TPUKOHTAKTHLIL TOJEBOMMATORLIL arperar ¢ UPU3MAaTHYeCKIM
chenom (Mmpamosa, 1963); mocrepnnii mo cpaBHeHHI0 €O CPEJiHE3ePHUCTHIMIT
ArHPHHOBLIMKM  HeeJIMHOBEIMIL CHEHNTAMU HeCcKOJbKO o0orameH amaTHToM
(0.59% P,0,;).

AnatnToBhie MecTOpPO;K/IEHHA 3alleraloT IJABHEIM 00pa3oM B HHOINT-
ypratax u pucuoppurax. M B Tex m B japyrux wacrto HabaomaoTes rpybho-
KPHCTAIAHYECKNE arperarTsi (MerMarTiThi), ceKyujie jRMILALE MOPOXH, TWO3J-~
HIe pHAOTenHme muirn, Mrorne us srux oGpazoBanitii BeTpedaloTcs I B ama-
THTOBHIX TellaX, TOYeMYy M B3acly;KABajoT ocoboro spmmanug. [lermarnTer n
1037HNe JRUIbHBIe 00pasoBalns, PacnpocTpaHeHHLe HEeMOCPeCTBEHNO B aila-
THTOBHIX Telax, OGYAYT 0C000 pPacCMOTPEHLI HUFKE.



E. E. Hocronesoii (Muaepanxst Xutuncknx u Jlosozeperux tysmp, 1937)
rpy0oKpHcTaIIAvYecKiie arperaThl B MfOJMT-YPTATAX W pHCUOPPUTAXx OBLIA
pPasjelensl Ha J(Beé T'DYIIH.

B pepByo rpynmy oHa BRIOYHJIA JKIJIBEL U THE3jIA, Pe3KO OTIMYHEIE IIO
CTPYKRTYpPe H cOcTaBy OT BMEMIANOIINX IOPOJL, YACTO XAPaKTepPH3YIONecsHt
CILOKHBIM MUHEPAJIBLHBIM COCTABOM, HHTEHCUBHLIM PAa3BHTHEM BTOPHYHBIX MPO-
Imeccon, 30HAJLHOCTBIO. OHM B OCHOBHOM COCTOAT M3 IOJEBOr0 MIIATA U
nedeauna u ompepenenst E. E. Hocrouresoit kax cOGCTBEHHO MErMaTHTHL.

Bropoit rpyunoit rpyforpueraiinyeckux oGpasosantit, wo E. E. Kocrs-
IeB0il, ABIAKTCA rPYOOKPHCTAIIIHIECKIe ILIAPEL, GAU3KIE N0 COCTABY K BMe-
WAKIEM TOPOXaM HJIA HECKOJBLKO oforawenune mededansHom, cdeHom, Imm-
POKCeHAMM @ OHUM U3 armeccopues. C BMemawmeil TOPOAO 9TH MITHPLL CBH-
4Ll MOCTeIMeHHBIMI TTepPeXo aMir, BTOpH‘IHb[e Hp()ILECCI;l B HUX ]]HBBI/[TL:I cs[a60.

. Il. TuxoHeHKOBRIM AETANTEHO HI3YYeHHl MECMATUTEL CEREPO-BOCTOTHOU
yactw XuGuHCKOTO MaccHBa, O BBEIEIAET Te iKe TUPYIIEL TECMATHTOBEIX
o0pasonapuil, HO XapakTepudyer UX KAK Pe3KO paziiiuuble [0 TeHesuncy.

JI. C. Bopopmr (1957) seigenua 8 ocolyio rpynny 00pasoBaHds, HazBaH-
HHE UM BUuTeHeTHUeCKUMY ruIamMu. Feau ua gueiaa dHUreHeTHYCCKUX R
JI. C. Bopopama HCRIWHUTL AUWATATORHE I AWATHTO-THTAHOMATHETHTOBEE
UL, & Takie MEXKOBepHUCTHE JHWIKK, CAOKeHHBe HanGolee HO3{HUMUT
sHjporenunMu Munepanamu (Mumepanst Xubuncrux u Jlosozepexux tTyuap,
1937), 10 ocramyTea rpyGORPHCTANINULCKEE arpPeraThl OTAUYAIONNecs PAKOM
XapanTepunx ocoGenHocreli. OHE CAOMEHH B OCHOBHOM BTOPOCTEHCHHBIME
HOPOAOOOPABYIONMMI i BTOPHYHLIME MUHEepasaMu (YepHbLil Npu3MaTHYecKui
orvpus, amudoa, TenmmjoMenan, KagKpPHHNAT, HATPOINT), 30HAAbHLL, 000Ta-
MeHsH TAKHMA MAHepanami, xak ¢amoopur, acTpoduisnt, dhepemannr, HAP-
KOH ¥ OKCHopuT. VMenHo 3a Taknmu o0paloBaHWAMA B AajibHeinmiem Gyper
coxpareno onpegenente JI. C. Bopoguna (onnrenerayeckne swiiny. O6pasona-
WM THITA SIUTeHeTHYECKNX KT BCTPEYalOTCA B IEHTPANBHBIX YacTAX AMib-
HHIX IEFMATHTOBHIX TeX.

Hexoropsie KpyiHsie 1MerMaTHTOBLEE Tela B MIOANT-YPIUTAaX CAOMEHB Kak
MEHEPaJbHEIMH ATPEraTaMi THIla NUIIPOBLIX 000c00/ieHRl, TaK M MEHEPAIb-
HEIMA arperaTamu coOcTBento nermarutos. Tawium 0Opaszom, B HAOTNT-yPTATAX
HAMEYALTCA PAJA TPyDOKPHCTANLINIeCKAX 00pa30oBadili, KOTOPHE CIAaralT Kak
OJIHOPONAELIC, TAK 1 00mue closkpke (quddepennuposannsie) Tena: 1) rpyodo-
KpHCTATIWIeCKIe MIIHPL (1IN POBHIE IerMaTuTs), 2) 30HAJAbHBIE HeIrMATATO-
BHIe KUIBL (guddepeHupoBagEABEe HErMaTHTH), J) BIHTeHeTHUYCCKHe FUILL.

WitonaT-ypruTel 1 pUCIOPPHTHL CEKYTCH HO3THUM KATBHBLIM MilOJIATOM,
RHJIAME JIyABPATA, MOHUMKHTA M IHOHKWHMTa. B paiiome ropsi Hpopmaxk
B Hi10JIuTe BCTPEYEHHI RUIbHEE IOPOJIBI TUIIA THHIYAUTa H SKIIB H3MeHeHHOT0
MEeJT0Yoro HasaxbTa.

E. E. Kocrpuiesoit B 0co0y10 rpynny ;KUILHEX 00pasosagnit XMONHCROTO
MaccHBA BHIEJCHK MaJOMOIHEE MEIKO3ePHUCTHE KAIKH, CIOKeHHBe HaH-
0oJee HO3THUMA AHAOTEHHLIMA MHHepaJamiu, 1B HiOJHT-ypPTHTAX M PHCIOP-
puUTaX K TAKAM OOpa3OBaHHAM OTHOCATCHA JKIIKH BOJOKHHCTOTO HIHPHHA
¢ JenHJoMeJaHOM H KAHKPAHATOM, KaHKPHHATOBEE, MEIKO3ePHHOCTHE HATPO-
JTUTOBLe JRIAKHA, KUAKH KalblITa ¥ BOCKOIORZ00HOro camoruTa. Hpome Toro0,
B HHOAAT-ypPTHTAX ¥ pHCYOppuTaXx XHMOHHCKOr0 MaccHBa BCTPeYalTCA Tpe-
IUHALIE 30HL BHBerpuBadmsa, nogpoGuo wusywenmsie M. Il. Jloppmanom
(1962).

KPATKAS XAPAKTEPIHCTHRKA TEQJIOTHYECKOIO CTPOEHILS
OT/IEJIBHBIX MECTOPOSK/IEHITIT

Bee amarurosnie MecTOpOAeHAA B XHOMHAX merdsrcs Ha Tpu tHna. Ilep-
BRI THI MECTOPORICHUII IIPEACTABIeH amaTuTo-HedeIdHOBEIMH II0POXaMH;
2T0 HamO0Jdee KPYIHbEe MEcTOPOAeHIA BOCTOYHOH myru. Bropoit tun mecto-
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PORIEHUI NpegcTaBIeH TOpPOZaMHU, OOOTAIMEHHBIMH IIPH3MATHYECKHM cge-
HOM—AamnaTuTo-cheno-HeeINHOBLMI Mopogamu. OHH pacIONTaraoTes B BHJE
JTHH3 W TPOCIOeB B BePXHNX YYACTKAX amaTHTO-He(jeMHOBHIX TOJI, pesie HA-
OMOaTeA B BHUJle MPOCI0eB HENOCPeICTREHHO B milomuT-yprurax. Hawxowmerr,
TPETHI THII — MECTOPOKJeHHe, HpHypodYeHnoe K pucgoppuram ropu [Toaa-
BYMIOPP, HPEACTABIEHTIOS IOTEBONINATO-He(e I MH0-anaTHTOBEIMA TiOPOAAMI.

BonpmmecTBo HecaemoBaresieil cumTaer anaraTo-HeelTHOBEE II0POJHL,
B ocHoBHmOM, marMaTmueckumu (Pepeman, 1931; Gueer, 1932; Eancees, 1937;
Wsanopa, 1958). Amaruro-cheno-uedennnopsie MOPOAL IPUHATO PACCMATPH-
BaTh KAK pesy/lbTaT MeTacOMaTHYeCKOr0 M3MCHEHHS AllaTATO-He(eJlmHOBHIX
nopor (Mepeman, 1931; Usanosa, 1958; IMlyxmvaun, 1959). [loausymaopperne
HDJTBBOIHH&TO*HG(iJe.?[l{HO—al]HTIITOBI:IB FRWJIBI  BBIJEJNATCA B (lC-OGL]fI THIL
WOCTMATMATHMECKIX MecToposraenuii (Amenannos, 1934; Toperra, Wsanona,
1960).

CaMpiM KpynHbiM anmaTuTo-HedeJdHHOBRIM TelIoM ABiagerca KHykmesymaopp-
Oxemop-Pacsyymuoppekoe (menrpanbroe). OHO WPOCTeRABACTCA OT IOFKHHIX
orporop RykmeBymuoppa po rvopsr Hoamsa. MomHocThs Texa woJgediercs
o1 5—10 mo 100—120 M, ono mmeer muromonoGHy0 GOpMy M majgaer Ha TIy-
OHHY K 1enTpy MaccuBa uof yraom 30—35°. DrcniyarammMonBas pasBera
WOKABANA, 9TO ¢ TAYOHHON Yroil Najenns ypeluunBaercs.

Kyxucsymuopp-lOxcnop-PacBymaopperoe Tesio sajeraer B HMIOJIUT-YPTH-
Tax BOMMBM I Ha caMOM KOHTAKTe UX ¢ PUCIOPPHTAMH KOJBIEBOIT MHTPY-
sun. Ofa KOHTAKTa PYyJHOro Tera HepOBHBIE, ocoOenno HInkumii. Ha KonTakTe
anartnTo-HeeIMHOBON MOPOAL ¢ MACCHBHAIMI HHOJHT-YPTHTAMHA MeCTaMI
Habawojaerca mepeciaanpanue 0ejlHOIl amaTATOBOW IOPOAB ¢ BMENLAONAMHA
TMOPOJIaMIT, Yame Beero ¢ MacCHBHLIM ypruTom. Takoe mepecianBaHue mpocie-
FUBALTCH B HEKOTOPHIX CAydasx Ha paccrosmmy a0 40 M, npuueMm B 4epepo-
BaHUH AIIATHTOBEIX 11POCJI0EB I ITPOCI0eB (ea anaTiTa OTMeIAeTe s ¢ PABHITEIBHO
WeTKasg PUTMUYHOCTb.

Y mepxsero romrarTa Hyruceymuopp-lOrcmop-PacBymuwoppekoro ama-
THUTOBOTO Tejla B BUE JHH3 W IIPOCIOEB pacrojaraiorca anaturo-cdeHno-mgede-
JAHFHOBEE MOPOIE. HemocpejcTBeHHLIT KOATAKT MX ¢ DPHCYOPPHTAMH HAOIIIO-
jAaercsa ouenhb pejro. OOBYHO ME:RJYy HHMH W PHCYOPPATOM PACIOIATAlTCA
SRUTE TYABPATA, MAXNHBUTA, TPAXUTOUIHME WHOAWTH WIM IOBUTH (OpPOXEl
BepxHeil KOHTAKTHOI 30HBI). Bepxdmil KOHTAKT amaTHTOBOrO Tela, TAKUM
00pasoM, ABIAETCA B OCHOBHOM TEKTOHUYECKHM.

B paitone ropsr Kykmcsymuopp anaruro-medejlHOBOe TeJ0 cpe3aercs
00Iee MOJOABIMH LIOPONAMH MIOMHT-YPTHTOBOTO KOMIIIEKCA — MaJTHHLUTAMI
(MM TPaXWTOMIHBIMA IIOJEBOIIIATOBRIMH Hitomuramu). Ha samagnoM ckiIoHe
Roanubl pyubsa Boprrepyait Haiijena HeGoupInas JnE3a anaTHTo-Aede I THOBO
TMOPOJIHI, MAPATIEILHAA OCHOBHOMY TeIY, MMEOIAa MAKCAMATBHYI0 MOITHOCTD
80 m. J1a nTuH3A TaKkzKe cpesaeTcA HA ceBepo-3amajie 00Iee MOJTOIBIME HITOIAT-
YPTATaMH.

Bryrpennee crpoeHme IEHTPaXLHOTO amaTHTO-HedEeJHMHOBOTO Teja cpas-
HHTEIBHO CJ0;KHOEe. Boraras amaTHTOM MOpPOja IATHHCTON TeKCTYphl pacio-
JaraeTcs IPENMYIICCTBeHHO B BepxHeHl wacTnm Tena, OegHasd (mogocuaras,
JHH30BHHO-TION0CYATAA, ceTUyaras) — B HIGKHeil. Amarnto-uedeannonas Gpex-
qug! ga Kyxuesymuoppe n PacsymMuoppe crnaraer ;gATonofoGHKE Tela Hame
BCErO ¥ BHcAYero 0OKa TOMMM ATaTHTCOMep:;KAmUX IOpojg, 0JHAKO, Ha Tope
Oxenop anaruropan GPeRIN s BCTPEUARTCA U ¥ HUFKHETO KourakTa. Hpumeponm
HampoJee CJHOKHOTO BHYTPEHHETO CTPOEHUA AamaTHTo-HededHHOBOro Tewxa

1 Amaturo-Hedeanmosoit Gperumeil ofosuavaercs anartiro-medeannosan nopoaa Gpek-
YHEBHIHON TeKCTYPHI, B KOTOPOIH U KCeHOIUTH, H IeMeHT B OTiHyHe 0T Gperunn Hipopmaxk-
CyomyaitBeRoro MecToposKienns 0DOTANEHE alaTHTOM. 9Ta TOPOAA M3BeCTHA TAKKe KAk
1OpojA 0uKoBOil TercTypu (Munepanss Xmoumcknx u JloBosepermnx Tymap, 1937).
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apasercs crpoenre JOKCIOPCKOM WacTH UEHTPAIBEHOTO MECTOPOEICHHA
(puc. 2).

Anarnro-cdeno-HedeIMHOBNE MNOPOXE B UEHTPAALHOM MECTOPOIMACHUN
BCETJiA NPUYPOUeHSHl K BUCAYeMy GOKY amatutoBoro Tema. Momuoers ux (10—
40 M) ¢ rayOupoil yBeAnYHBAETCH.

Hoamsunrckoe anararo-gedenn-
HOBOE TeJ0 pachojio;KeHO Ha Cce-
BEpPO-BOCTOYHBIX CKJIOHAX rOpPH Ho-
ampsl (cM. puc. 1). Ha mosepxmo-
CTH I'OPHEIMHA BRIPabOTKAMHE OHO TPO-
cieseno Ha 2 kKm. MomaoeTs Goraroit
anarnTo-HedeanHoBoil Gpexann 50—
80 m. Hmme ee {mpociemusaercs
OTHOCHTEIBHO (eJHasd allaTHTOM ama-
THTO-HedeINHOBAA MOPOJA; HAJ[EHITe
000TaIMEHARY amaTuTOM TOPOJ B
ofmeM Hoxoroe K HeHTPY MACCHBA.
Hag amaruro-pedednHOBEME NOpPO-
JTaMiA  3AMEralnT  IOJIeBOIIATOBLE
TPaxXuTONIHbIe MWROANTH, B KOTOPHX
BCTPEYAKOTCA MOHOMUHEpaJbHBIE
KpyTofiafalongie mposKiIRe ¥ THUTH-
poBujALe 000cO0TEHAN APKO-3€Ie~
HOTO KPYHHO3eDHHCTOTO AarmaTHTa.

Ha ropax Hropmaxk n Cyoxy-
aiiB  amaTuTo-He(eIMHOBHE 110 POJIBL
PacIogaralTcsa B I0JeBOIMIMATOBBIX
TPAXNTOUAHBIX MIHOJINTAX; TPeACTaB-
densl oun KceHoduramu or 0.2 1o
150 m B moumepeunuxe. llomocua-
TOCTH KCEHONUTOB ANATUTO-Hedean-
HOBEIX HOPOJ MMEET B IPOCTPAHCTBE
PasInuHYI0 OPUEHTHPOBRY, HO Yaire
XaparTepusyeTcA MOJOrHM TiajieHn-
eM. B Kcemonmrax BMmecTe ¢ allaTi-
TO-He(eAWHOBKIMH TOPOJAMI BCTpe-

&= &N (@ B0

Prc. 2. CxemMaTHuecKHil reoOTHYeCKIIl 1Al

IOkenopekoro Mecroposaenns anatura, (Co-

crasaen -O. B. JIyIKUABIM ¢ HCIOJIbL30BAHHEM

MaTEPUANOB TEONOTHYeCKOM couymbn xoMOu-
HATA  «AuaTHTY).

1 — njfoaur-ypruTer; 2 — GeaHas JAHZ0BANHO-II0-
nocaaras anatTuro-Hedesusonag nopoxa; 3 — Gora-
Tadg anatMToM HOpoja HATHHCTOH TeKCTYpH;, 4 —
anaruToBag OGpexuns; 5 — anaruro-cheHo-Hedean-

yaercs MaccHBHB yprunt. Ha xon-
TAKTe KCEHOJMHTOB ¢ I[EMEHTOM, T0-
JIEBOIMIIATOBBIM TPAXHUTOMTHBIM Hito-
JUTOM, HEPEAKO pa3BHBaoTCcA KPym-
HOKPHCTATTHYCCKAE  [I0TeBOIINATO-
Beie arperarsl. Takoe gBIcHue Ha-
Omopanoch B Kepue ABYX OYpPOBKIX

HOBBIC TOPOAN; 6 — AVABPUTOBAH KUIAA, ¥ — MOH-

CKBAKUA W B HeroTopHX mypdax.
YUKAT;, & — pPHCYOPPHT,

B XpymnubX KeeHONHWTax amari-
To-neeANAOBOI TOPOAE Ha TOpax
Hpopnaxg m CyonyaiiB ‘mMeer MecTO nepeclanBadle MAacCHBHOIO YPTOTa,
VPIATA ¢ AmaTHTOM, JUH3OBHIHO-II0J0CYATOl, TOHKOMOJI0CYATOMH, pese —
NATHACTOH ANaTHTO-He(eIHHOBOH IIOPOJIL,

H cesepo-zanany or RykmeBymaopp-lOkcrnop-Pacsymuoppekoro Tena pac-
1OJaraiTes BBHIXOJ amaTHTOBOI moponsl ma rope Hyasabmop. Amarnto-mede-
JITHOBOE TeJI0 MPOTATHBAETCS II0 3alaJHOMY CKIOHY TOPH, MONHOCTL €ro
rogedxerca or Heckoapknx 10 70 m, magenme mogoroe (35°) K HeHTPY MaccHBa.

B cesepuoii wactn Kysirbnopckoro MeCTOposk/eHIsA allaTHTOBOe Teslo Iedi-
KOM 3alleraeT B MHOAUT-YpruTax. HOHTAKTH ero ¢ BMEm@NyIMI II0POIaMI
HeweTKue, OTHAENBUbe MAIOMOIHEE alaTATOBhe HUPOCIOH B HOJIHT-YPTHTAX
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_Berpedaores ma paccroapum a0 10 m or ocmoBmoro Tema. B joixHoil wacTu
MeCTOPO;R/IeHHA  amaTHTO-HeelNHOBRe  IOPOABl  cPesanTcd  KpyTOoHa-
paonpmi  (oxoo  707)  cpepuesepHMCTHMY OTHPUHOBHIMI HedeamBoBhMM
CHEHHNTAMH.

ITo ganmsmn B. H. Toperka u T. H. Upamosoit (1960), Hyaasmopekoe Teao
B CEBePHOIl JacTH CJOKEeHO IOJOCYATHIMH anaTHTO-He(elINHOBLIMA 110 POIAMH,
a4 B JOKHOI — LEJUKOM amaTuTo-HedeanmoBoit Opexdneil.

Bepuwe anaturo-medesiuoBbe W apaturo-ceno-wedeInHOBLE WOPOIHL
poanssl p. Rynitok zajieraior B milonur-yprurax. OHEH pacmojaraiwTcsa ImoJ
TPAXHTOMAHBIMA MitolnTaMn mepsoii cyOdaser, llepecranBanme Gepubix ana-
THTO-He(eAMHOBBIX ¥ amaTHTO-cheHo-aed)e IMHOBBIX IOPOT € MacCHBHBIMII
HHOAWT-Yy PTHTAMI MMEeT MOMHOCTH (10 Kepuy Oyposmix ckvamua) go 200 wm.
[lapenne oTAEILHHX AMaTHTCOMEPKAINX Ipoesoes noxoroe (30—35°), mont-
HocTs nx (mo wepmy) pgocruraer 0.2—20 m. IIpeoGiragaor amaTnTo-ceno-He-
(eIMHOBEIE TPOCTON, 0cODENHO B BePXHEH uyacTH TOJINM IEPecIauBalOIIXcs
nopop. OGnamkalorcn anarnrcogep:ramue (anarnTo-cheno-HedeliNHOBEE) 110~
POXEL B 9TOM pAalioHe TONBKO B ROoNHHe p. JIABOIOK.

B 14 kM K ceBepo-BOCTORY OT BHIXOJI0B ANATHTO-CHeHO-HedeSHHOBHX M0~
pox 1o poampe p. JIABOIOK, Ha IoskHOM cKJIome ropnl Dalemaxk H3BecTHEH
ODHAREHIST MEJTKO3ePHHCTHIX 110JI0CYaTHX MeJIaHOKPATOBHIX MlOJUTOB ¢ NPoO-
ABARAME agarTdTa ¥ cdena.

Ocofoe reoJormyeckoe MOJOKeANe 3aHUMAIOT MECTODPOKIEHIA AamarnuTa
sanajHoIl JIyr'H, IeJIKOM 3aJeralomme B pucuoppurax. OHH ImpejcTaBIeHbl
ARHJIAMI ANATHTOBRIX HOPOA MOIHOCTEI0 0T 1 70 3 M U IPOTAMEHHOCTHIO
ae 1600 m. Hpoernpamme mxua C3 320°, nagenne CB 30—35°.

BGmuan amaruroBrx swmi pacuodaranres mamomommiie (0,2—2 M) #UITLL
0eBOIMIATOBEX MIIOJNTOB M IYyABPHTOB, a HA HEKOTOPOM yjaJeHIH OT alla-
TATOBEIX TIOPOJi, HHme 1o paspe3y (em. pwme. 1), Ha MOBEPXHOCTE BHIXOJAT
KPYIHBIE Tejla HHOIUT-YPTHTOB. _

B mpejennax cesepuoro orpora ropsr [{oaupyMIopp uaBecTHLl YeThipe KO-
PEeHHEIX BBIXOJa OfOrameHHBIX anarutom nopox. Ha samaguom criaome Iloau-
BYMTOppa anaTHTOBELE 110 PO/EL I POCIEKIBAIOTCA Ha paceToannd okoao 1400 M.
B 300 m 1o:knee Takme ke MOPOJBI, CYAA MO KOPEHHEIM BEIXOJaM, TAHYTCH Ha
pacetosnnu 50 M. OGHaKalOTCA OHM M B pailome nepeBana llerpenmyca. Ha
mepenate llerpenmyca mI000pa3HOE TEJO AWATHTOBEIX MOPOJ UPOCIEHReHO
mo npoctupanuno ma 100 m, mo magemmio — ma 400 M.

Brixopsl anaTHTOBRIX IOPOJ HOBCIOAY TEPAKTCA B OCHIIAX, U BHKIMHA-
BAHUA WX B KOPEeHHHX OOHakeHWAX Hurge He Habmiogaerca. B pesyibrare
pabor reonorocnemoanoii maprun CeBepo-3amagHoro TeolOrHYecKore yupas-
JeHHA, UPOBEIeHHHX HA (Iadrax €aMoro KPYIHOro BHXO0Ja amaTHTOBBIX
mOpof, HalijleHo IpojOJ:KeHHe KUIL Kak Ha ceBep, TAKk W HaA IOT.

Bepxupit xonrakt anmarutoBeX sxua lloaupymMuoppa UeTKMi, HEKHMIM
negerinii. o pamasiv B, H. Toperxu u T. H. Meanonoii (1960), B anarnroppx
renax [loausymuoppa OT BHCAMEro K Je;kadeMy OORY HaOIIOTAeTCH CIeyro-
mee YepejoBaHNe IOPOJ: PHCYOPPUT € AmaTHTOM—II0JeBOMIIATO-aIaTUTOBELT
arperar—mpoJ0cYaTasg ANATHTOBAsA IMOPOJA—IATHHCTAA ANATHTOBAA IOpPOJa—
pucHoppuT ¢ amatnToM. Ho Takoe crpoenme ;KU BHJIep:KHBAeTCA He Be3Je.
Mecramur o Beeit WX MOmEOCTH WAGNIOZAeTCH# TOXHLKO PHCIYOPPHT € ANATH-
“TOM, MECTaMM JRUJIEI PasiBauBalorcs, BRIwIas KpyuHse (MomuocThio 10 1 M)
VIaCTKH HEH3MeHEeHHOTO pHCIOppATA.

AKXTHEHYI0O POJB B CTPOGHMH ANATHTOBLIX JKHJI HTpaeT KPYyDHO3EPHHETHIL
ANATHTOBEIL arperar, CAaraOMHil OOLIYHO JIWH3E W NPO/KIIKHE OKOJIO Bepx-
HEero KOHTAKTA I,

Crpoenne I[loaupymMIoppeKuXx JRHI OGBLACHSIETCSH HepPaBHOMEDHHIM IpO-
HUIKHOBEHHEM THAPOTEPM, MOCTYNABIIHX B JRUJL MO 0CIA0JeHHOH TeKTOHU-
yeckoii 3ome B pucuoppurax (Amenanuos, 1934; Toperka, WBanosa, 1960).
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Nnave Tpakryerca cIosHAOe BHYTPeHHEe CTPOeHAe KPYIHBIX anaTHTO-Hedenn-
HOBHIX TeJ, IIPH 5TOM MMeHTCA [iBe¢ pPa3idHdfble IHIOTE3H.

H. A. Eanceer (1936) ofnscuser BHyTpenHee CTPOeHHE aparnTo-nedenn-
HOBBIX Tell IpoImeccaMi KPHCTANIH3ANMHOHHON auddepeHmuanin pacniaBa
B gemxennn. T. H. Msanosa (1958, 1963) cuuraer, uro amarnTo-HedelmHOBEE
Tejia cQOPMUPOBANNCE B PE’YIbTare HECKOILKAX HHTDPYSHBHEX cy0das.
Tlepnevi, no ee Muenno, GopMEPOBaINch GejHbe afaTHTOM CeTUYATHIe W JINH-
30BHIHO-IIOJOCYaTHe mopoxsl. B pesyasrare woBoil HHTPYSHBHOII (assl BO3-
HUKAN OoraThle amaTHTOM IOpPOAL. Ha clepymomem srame anaTnTo-Hedesn-
HOBHE HOPOAH OPeKuupoBanuch KWILHOM Qanueil HiloanToR (amaTnroBas
operuns). W, naromen, ma mociegHeM, deTBepTOM, sTame U0 GOPMBPOBaHNE
anaTATo-cheno-HedeInHOBEIX HOPOTL.

B mocaemmme ropsl B npejmelax NEHTPANLHOTQ amaTHTO-HedelHHOBOTO
TeJia BEIABICHDI cAefbl HAJ0/KeHN0 TeKRTOHNKA, eie fojiee YCIAOKHMBIIEH eTo
CTpOeHHUE.

Pypumannie reomorm cauraior, wro B GopMHpOBaHUHE IeHTPAIBLHOTO ama-
TUTO-HeeNHOBOTO Tela NPUHUIMATa ydacThe TeKTOHUKA RUAKON, miacTu-
Heckoil 1 TBepRoit has. OTpaskenNeM TeRTOHNKN ;RAAK0H (Passl, 0 X MHEHNI0,
ABIAITCA JHHEHHbIE M IUIOCKOCTHEIE CTPYKTYPHL TedeHHsA, TOI0CYATOCTD.
B pesymprare rexrommim nmaactudeckoii ¢assi BOSHHRIH CRIAJKHE B I10J0C-
FATOCTH MOPOJT ¥ COTIPAMEHNHIE ¢ HUMI PASPHIBHBE HApPYyIeHHA O CMeMEeHHeM
PasopBaHHBIX ydacTKOB. B TBepayio ¢asy chopMUPOBAIMCH JMaKIa3bl, BbI-
MOJTHEHHBE HHIBHEIMEI 110 POJAMU.

T. H. Wsanosa (1963) B ppegenax anatnro-HedelMHOBHX TeX BhIgensmer
CAEJIBl PaHHEMArMaTHueckoil (HPOTOTeKTOHMKN) M NO3JHEMATMATHYecKol (ru-
CTEPOTEKTOHNKN) TeKTOHNK. H sABJNennAM OpPOTOTEKTOHMKM OHA OTHOCHT TO-
JIOCYaTOCTh B MOPOXAX ¥ OPHEHTHDOBAHALIE CTPYKTYDHI TeYeHH A, K ABIeHHAM
THCTEPOTERTORMKY — CKRAAAKE B HOJOCYATOCTH NOPOJ, HOCT Py AHbIe CMemeHs,
paCTA)KeHNA W CHATHA.

OGOTAIMEHHDBIE AIMATHTOM ITOPO/IbI

Anarnro *IIB(I)BHHHOBIJIG nopoabl

PasnoBujHocTH

Jlia amaturo-HedeJMHOBHX MOPOJ XapaRTepHO OOMINe pPa3HOBUJHOCTEIT,
OTIMYAKMAXCA BHCITHIM 00J0KOM B copepskamiem amarura. T. H. Wsanosa
(1958, 1963) mokasara, 94T0 9T PAZHOBHAHOCTH anaTUTO-HeQeIMHOBEIX WOPOJT
ONPEAeAHIOTes TAaBHLM 00pasoM cOUeTAHIIEM PpasINYHHX MAHEPaJbHBIX
arperaros, CTPyKTypa KOTOPLIX BCIOAY OKasLIBAeTCS JOBOJLHO IOCTOSHHOIL.
OcnoBuEe TekerypHble PAsHOBHIHOCTH MOPOJ TPECTABICHEL CYHIECTBEHHO
ATMATHTOBRIM MUHEPANLHBIM Arperatom (cymecTBeHHO ANATHTOBON TOpPORoii),
NpocaoAMI ¥ InHE3amu #iioanT-ypraros. Cam mo cede CyImecTBenno amari-
TOBEL arperar MMeeT DATHHCTYIO TeKCTYPY H ONpefeTsercd KAK amaTnToBas
mopoja wATHHCTOI Texcrypel. Heworoprim cpoeofpasmem OTIAYAWOTCHA 1L~
MEHT anaTHTOBO# OpPeRWNM — anaTHTOBLII MIOAWT, pyHa KpynuoOAoKoBOI
I MeTKODIOKOBOI TeKcTyp, YPTHT C alaTaTOM.

AmarTmToBafg NOpPpOga DNATHHUCTOHR TEeXKCTYDBH CIO-
wmena ga 60—90% amarurom, B Macce ROTOPOro B BUJie UATEH PACHONATAIOTCH
IHPOKCceH™l, chen n Hedenns. CTpyRTY pa OCHOBHOIT Macehl 3TOr0 MIHEPaJTbHOTO
arperaTa mamminoMopOHO3EPHICTAA, B MATHAX — IOMKHIATOBAA M TOPHHPO-
BHAHAS. AUATUT MATHUCTON TOPOAL WMEeT B [pOCTPAHCTBE INIOCKOCTHYIO
WAW JuHelinyo opuentHponky (Msamoma, 1958).

Paswep orgensunix naren korebmerca ot 0.5 1o 3—4 em. Onn o6wrano npen-
crasiaenst Kpynasimm (1—2 cM) msoMerpuunEME OHKIIATIIECKIMI 3epHAMH
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TEMHOLBETHRX MNHEPANOB (STHpPUT-aBrut, cden, SrEpPHH, THTAHOMATHETHAT),
BKJII09AI0IMUMHI Maccy MeJIKHX 3eDHEIIeK ANATATA M OTJAeJbHBIe H30MeTpHd-
HEle MHIMBHAL HedelanHa.

MecramMu B DATHHCTHIX HOPOAax HaOXWAaeTcsA deTKafd MOJ0CYATOCTH, BEHI-
paKA0IMAACA B YepPe0BAHNHM TOJIOC, B KOTOPHIX IIATHA [OYTH CIHBAIOTCH
B OJJHO IeJI0e ¢ T0J0caMu, OeHBIMH TeMHOIBETHLIME MIHepaTaMi 1 HedelHHOM
(maTEACTO-TIONOCYATAsE allaTHTOBAs MOpoja, pHuc. 3). MommocTs OTHeIBHBIX
npocioes koaebrercs or 10 mo 40 ewm; B mx wepemoBaHHM MMEETCS JOBOIBHO
cTporafg pUTMHIHOCTH. Hepemko B NATHHCTO-I0JI0CYATOR amaTHTOBOM IMODPOJE
BCTpedaloTcA OTHedbHEIe MAaJOMOINHEE (10 7 €M) HpOCION ¢pelHe3epPHUCTOTO
YPIHTA ¢ LOBEINEHHHEIM cofep:kanuem amarunta. IlomocuaroeTh HATHHETO-IIO-
J0CHATHIX AMATHTOBHIX MOPOJ JAuGO coriacHa € 3aleraHueM Beero aaTHTOBOTO
Tela, An00 cobpaHa B CKIAJKN TeYeHHs, Pe3KO pPaslWYHEe 10 aMIIATYAe |
BeJNIHHE.

IlATEACTEIE TMOPOABI CIAraT KPYyIUHbe JHH30BHIAHbIE H RIION0x00HEe
Tejla, pacnoJjiaraioipecd NPeUMYIecTBeHHO B BepxHeil dactn amaTuro-Hede-
JHHOBHIX TeJI.

Illonrocuaras amaTuToO-HepeanMHOBASHA mHopomga
BCTpeYaeTcs CPaBHUTENLHO pejaro (ropa KHyrmeeymaopp). Oma mpepcraBiaser
c000i1 NpaBMJIBHOE YepeflOBAHME IIPOCJ0eB CPEeJHe3ePHUCTOT0 YPTHUTA ¢ alla-
THTOM H CYIHecTBeHHO amaTHToBoro arperara (0—12 cm). Ilocaennmii mo cpas-
HEHWIO ¢ IATHACTOI anmaTHTOBOI MOPOMOiT COACP:KAT MEHBNIe IISATEH M IATHA
aru menpue (0.5—1.5 cm). Yame MomHO BETpeTHTh anmarnto-HedelnHOBYIO
nopopy HescHomoadocuaroir Tererypnl (IOxcmop, Pacsymuopp). Omna mpep-
cTaBIfAeT co00ii HeIPAaBUILHYIO IepeMesRaeMoCcTh IPOCI0eB ¢ynlecTBeHHO ama-
THTOBOTO arperaTa M MAaCCUBHOTO KPYIHO3EPHUCTOTO HIN CpPeIHE3ePHUCTOTO
yprura.

JIJnHEH30BHAHO-IOJNOCYAaTAasA amaTUHTO-HedeJHHO
Basg IIODPOjJa— IMUPOKO paclpocTpaHeHHas TEKCTYPHAA Pa3HOBHHOCTD,
CAOYKEHHAA JINH3AME MeIKOBePHHCTOr0 HiiOAUTA ¢ yPTHTOBLIMA MEeTKO3epHM-
CTHIMI KaeMKaM#, KOTOpPble OKPY/KeHEl CeThi0 IPOKIIKOB CYI[ECTBEHHO ala-
THTOBOrO arperara (puc. 4). MelkozepHuCThIT ypIUT He TOJIBKO cJaraer
B 10pOJie KaeMKH BOKPYT JHH3 MEIKO3ePHUCTOrO Ui0IHTa, HO A HabIo[aeTcs
B BAji¢ OTAETLHLIX CAMOCTOATETBHEIX IMHA0UEK U mpocioer., B Tom cayuae,
KOTJia I0PoJia ¢OCTONT TOJNBLKO M3 JHH3 M IPOCI0eB MEeTKO3ePHUCTOTO YPTUTA,
OKPY;KeHHOTO CYIIeCTBeHHO amaTHTOBBIM arperatom, ee TeKCTy py MPHHATO 000-
3FaYarh Kak TOHKomogocuaryio (pue. 5, A). B amnsoBuamo-moigocyaThx
TMOPOJIAX YACTO BCTPEUAINTCH MPOCJIOW MACCUBHOTO CPEJHEeIePHHCTOTO VPTHTA
(0.2—1.5 M) 1 wpocIon U IMHBH cyecTBenno amatutosoro arperara (0.1—1 m).

1lo comepsxanuio amaTuTa pasiandaercs OefgHag I Gorarad JTUH30OBULHO-TIO-
Jocuarad anararo-medennHoBad mopoma. Ilepsas mpepcrasaser cofoil 1o
CYLeCTBY MAaCCHBHBIH yPTHT ¢ JAHH3aMI MeIKO3CPHUCTOTO MIOINTA; MERIY
JHH3AMH HIfOJINTa IMPOCIKUBAIOTCA IENOYKII anaTHTOBEIX 3epeH. B GoraToil
IHHB0BUHO-TIOOCYATOI HMOPOJIe ANATHTOBEIE MPORIIKI HMMEOT MOLIHOCTD
1—2 em.

CymiecTBeHHO amaTHTOBEI arperar JINH30BHJHO-IIOJIOCYATHX IIOPOJ OT-
JMgaercAa OT OATHUCTOH AalaTHTOBON IOpPOALI Tem, UTO COMEP/RNT MeHbIIe
HATEH TeMHOIBETHLIX MHHEPAJOB, pasmep Koropsix me npessimaer 0.5—1 car.
MomomuBepalbHble YIaCTKI CYIIECTBEHHO AIATHTOBOI0 arperaTa JIMH30BHIHO-
HOJOCTATHX TOPOJ 9acTO CJA0KeHB KPYIIHO3€DHUCTHIM AmaTHTOM.

JIMABH MEIKO3CPHUCTOTO HITOINTA COCTOAT M3 HedeJNHA U HIHPHH-aBraTa,
BTOPOCTEIIEHHEIMI MUIepalaMi ABIAITCA amaTuT (HroJdbpuarsie 3epHa), chen
1 tuTaHoMarueTdT. CTpyKTypa IMOpORH THONAIOMOpPHHALA.

YpruTOBRIe KaeMKHU M JHH30YKH CJIOKeHbl TPeHMMYIIECTBEHHO MeIRO3ep-
HUCTEIM: HedeTmHoM (I30METpHYHEE 3epHA) ¢ IIPHMECHI0 NHPOKCeHOB, ana-
TUTa (MroJLYaTHe M KOPOTKOIPH3MATHUYECKHe B3epHA) M THTAHOMATHeTHTA.
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IlosocuarocTh paccMarpuBaeMoii PasHOBHIHOCTH HMEET OPHEHTHPOBKY,
ONUBKYIO K 3alleraHii0 amaTHTOBLIX Tesd. Mecramm oHa cofpana B KPyIHEIE 10~
aorme ckaapkn (IOxcmop).

T'papummt Me;say TATHHCTHIME U JIUH30BHIHO-TIOIOCYATEIMIL IO POTAME TeT-
KHe; MHOT/a BCTPeualoTes Jaske HeOOJBIINE YIIOBHIe HECOTJIACHs Mey I0-
JI0CYATOCTBI0 B MATHUCTHIX H JIMH30BIHO-II0I0CYATEHIX TOPO/AX.

Pue. 3.

A — meaxonaTHHcTaf anaturoBad nopopa (Hykumeeymuopp); B — HATHH-
cTo-nojocyarad nopoiaa. Kynon B kpoeie ropHoif Beipadoren (IOcmop),
YMeHBII. 25.

[lopona ceruaToii TeKCTypPBI MOKET PAacCMATPUBATHCA KaK OJHA M3 PA3HO-
BHAHOCTeH JTHH30BUHO-TOJOCYATHX TOPOJ (CM. pHC. 5). 9TO Pa3IAMHZOBAHHEIIL
MEJKO3ePHUCTHIH MiloJNT ¢ TOHKMMH anaTATOBBRIME HPOKHIKAME MERAY JIHH-
samu. Taxasm mopoxa emaraer npocion MouHocThio 0.2—3 M B JIHH30BHIHO-
mOJI0CYaTHX MOPOjax, peske — B MACCHBHEIX HHOIHT-ypPTHTAX.

16



F

/57

AnarturoBasg Gperuu s (amaTuro-HeedNHOBAas NOPoga OpeK-
THEBH/HON TEKCTYPHI) cjoyiena MIIOMHTOM, O0OTANEHHBIM amaTHTOM, W Kce-
HOJIUTAMI HATHHCTOI, MOIOCYATOM, JUH30OBHHO-TIOJTOCYATON I CETUATOI ama-
TuTO-Hete s HHOBHIX 1opox. Dopma KeemomToB ORPYTIas WM JIHH30BHIHAS,
00bIun0 Ges OCTPHIX YIJI0B, pasMep UX KogdelaeTcsa 0T HECKOABKIX CANTHMETPOB
JI0 HeckOJBENX MeTpos. [lomocuatocTh B KeeHOJINTAX MOBEPHYTA MO Pas3ilmd-
HEMH yriamMu K ropusonty (pmc. 6). Coormomemine nemeHTa 1 KCCHOINTOB
B AATHTOBON Opervmm pesro PasIIIHOe; MecTaMH nabIogaeTcs MPOHAKHOBE-
HIle HeMeHTa — amaTHToOBOro MHii0JUTAa — B APyTUe HOPOALI AlATUTOBHIX TeJ
10 cepHH HeGOJBINIX, Pas3JdyHO OPHCHTHPOBAHHLIX TPEIHH,

Pue. 4. Jlupza KpyumnosepHHCTOro MaccHBHOTO ypruta (I) B
JMH30BUARO-TOA0CYAaTOH  anaTnro-medennuwooit mopoge (H0Oxc-

nop).

Becwma cBoeoOpaszen memMeHT GpeRumm — amaTuTOBBIT witoaur. OH pesro
OTIHYEH OT TPAXUTOUIHOTO TI0TeBOIMaTOBOr0 Mitoaura rop Cyomayaiis n Heop-
HmaXK, KOTOPLI cllaraeT KPynHble HHTPY3UBHbIE Tela, COePHIIT Mallo AllaTATa
I IeTHKOM pacwIeHsieT alaTHTOBOE Tejio Ha oTAenbmbie Omoku. Ilement ama-
THTOROI Opexuynn — rpyGosepHHCTAA 10POSa MHOMMTOBOTO COCTABA ¢ KpaiiHe
IepeMenubiM CcOJep/RaHneM TeMHOIBeTHHX MHHCDAJIOB, MOJEBOTO mnarta M
amarnra. TemMHONBETHRe MHHepaJbl ¥ MOJAeBOIl WIMAT aTOIl MOPOJiLL 1pecTaR-
JeHBI KPYMHBIMHI IOHKHIATHYeCKUIMA HHAUBHIAMI, BRIIOYAOIMMMA alaTuT.
Ha nx done or/jenpuEe npasuIbake 3epHa Hede nHa BETIALAT O PO POBBIMIT
BRpandennukamu. Hepasmomeproe pacupefelenne 110pojo0dpasyommux Mu-
HEPaJioB B IIEMEeHTe AMaTHTOBOI OPeKUIN IMPUBOAMT K TOMY, 4TO OH MecTaMu
HMeeT NMATHHCTHIH O0OJHEK, MecTaMHl — I[OJOCTATHIl.

B uemenrte amatmroBoii OpeKdHN BeTpeYAIOTCH YUYACTRH (KCeHOJHTH?)
MACCHBHOTO yPTUTA, a TaKke OTAENbHbEe BRIOUCHAA JHH30UYEK MeIROBepHI-
CTOr0 MIONHTA.

KpynnoOGaokoBas mopoja NOAyIWwia CBOe Ha3BaHUe IO
KPymnHBIM Kpreraiian («Gmokam») nedemnunna (puc. 7, A). Orgenbunie KpyHbe

Epucraiiant (5—15 em) medeannma (nmo T. H. Vsanosoii — xpynnobiaoxosas

HOPOjIa 1IEPBOTO THHA) M IPYNIE TAKNX KPUCTALIOR (I{pynHOGHOROBaH
poja BTOPOrO THIIA) BAKIIOYEHE 0OBUYNO B JTUHBOBIIHO- nonocga;con, 0c n/‘-‘-.
YacT0 — B TOHKOMOIOCYATON amaTuTo-Hede nHoBoil nopone{; Q‘Hpﬂc'ra £1B

2 0. B, [lynkud u ap.

———




Jesnaa 0HIALAI0T BRICOKOI cTeneHLo NAHOMODOHI3Ma 1 B TO e BpeMdA 00Te-
RalOTCHA 10JT0CYATOCTHIO TOPOIEL (eM. puc. 7).

Hpyoawme xpucraiuast pedemnna nadbloRaioTcs He TONBKO B JHH3OBIIHO-
[OJIOCTYATONH [MOPOJIe; OHU BCTPEUAIOTCH B IMATRHCTO-IOJOCTATOI AMATHTOBOIL
nopoje M B IieMente anaruroBoit Gperduu. OGHUR0 oTAeIbHbBIe KPUCTAIIE I
TPYNmEl KPHETATIOB HeelIMHA IIPOCTesnBAOTCA BIOIL ONpeleleHHHX Ha-

Pue: 5.

A — ToHROMOJOCHATAA anariuro-wedelnnopasd mopoga (lOkemop); B —
cergarafd popoaa (Pacsymuopp).

NPABICHNH, KOHIEHTPHPYACH B BHITAHYTHIe 30HL, He BCErja COBIAJAIONE
¢ HANPABICHHEM MOJOCYATOCTH BMEIIAINIX anaTHTo-HedelMHOBLIX IOPO,
HexoTopsie aBTOPH cYNTAIT, YTO KPYNHOGJIOKOBHIL arperar ceder moJocda-
TOCTH BMemawieil ero amatnro-HedeJIMHOBOI TOPOAL, HO 0 KAKUX-INO0 mme-
peceveHIAX B HTOM cJydae CyAUTh HEBO3MOKHO: €IHHOTO HerMaTHTa, exuHoii
KPYIHOKPHCTAIIHIECKOT OPOJB He CYIECTBYET, a HMeIOTCH OT/elIbHEe KpPi-
CTAIIBl M TPYNOBl KPHCTAIIOB Hedelnna.

MeaxoGumnowkorasn mopomga (pue. 7, b) upencraniser codoii
BRIOYERNA HAHOMOPPHLX 3epend meelnna («Melkux OI0KOB») B MOHOMUIHE-
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pansHOM anaTutoBoM arperare. llo esoemy BHemmemy 06Ky OHa HATTOMUHAET
09eHD CIVILHO OBOramennblii amaTuToM KPYIHO3ePHUCTLII MACCHBHbIT yPTHT,
oanako T. H. MnaHoBa 110 re0IornaeckoMy mOM0KeHAI0 OTTPEIeIAeT 3Ty [0 POLY
KaK HECKOMLKO §oJiee MO3/IHION, CUITAas, 9TO B nmpejenax Kykuesymaoppa aedi-

Puc, b
A — amarnrosad GperkunH; B — KOHTAKT OGpPeK4lll ¢ MATHUCTOH amaTuToBoif
nopojaoi. Tesmnoe — memenT Gperunn. Crenra ropuoit BeipaboTrn, yMeHbII. 4.

KOOIOKOBAA TOPOJAA BHITOJHICT MBHI TEKTOHIYCCKHX HAPYIICHHii B JIHHB0-
BHIHO-TIOI0CYATHIX anaTHTO-edeTHHOBEIX MOPOJaX.

Yprur ¢ anartuToM ipejcraBiser coboil OOBIMHELIL MACCHBHLLT
ypraT ¢ mopsimenneiy cogepsranmem anarnra (10—20%). Pazeur on ma rpa-
HIIE MACCUBHMX YPTHTOB I amaTHTO-Hede ITHOBHIX TMOPOI M MOYKET paccMma-
TPUBATHCHA KaK MPUROHTAKTHAS TTOPOa. ATaTnt B TOI MOPOJie paciofiaraercs
MEARY 3epHaMit redesia.
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Heeroaurer yprura B anariro-medieHHOBLHX TOPORAX MPEACTaBIAIT CO-
Goit TMH3OBHIHLIE Tela, ofTeKaemuie 110J0cUaTOCTRI0 (eM. puc. 4). Omu cao-
FHEHbI MACCUBHBIM Y PTUTOM ¢ AATHTOM, Pere¢ — MACCHBHBIM YpTuTOM ¢ OTHO-
CHTeIBHO HeloInmuM cojgep:kanuem amarura (H%).

AmatTurto-HedpeaAHHOBBE NOPOJH Ha KOHTAKTS®
CO cCpefilHEe3EeDHUCTHMH HIPUDPHHOBHMHU HedeJduHo-

Pre. 7. Anamuro-medesniosas nopoja.

A — EpyunobioroBaA nopoja. Kpymapie Kpueraiibl Hedeauna sariiovenst
B TOHKONOJ0CUaToll anaruro-nedennaosoii nopose (Pacsymaopp); B — mo-
pofa MenkoGinokopoif TereTyphl (Kykuesysmaopq).

BHMHI cuenuTanmu. Ha rope Rysasmop BOIN3NM KOHTAKTA €O CpPeHe-
BePHUCTHIME HTUPHHOBLEIMU HedeJInHOBRIMII CUeHUTAMH anaTHTo-Hede MHOBHe
HOPOJKL HMEIT He COBCeM OOBYHEIL BHJI, 4T0, MO-BHAAMOMY, 6OBACHACTCH BO3-
meiicTBHeM Ha Hux 0oJee MMO3AHEIT MHTPYSIHI cpeIHe3epHICTHY HedelHHOBRIX
cuernToB. B anarnToBom Texe 3fiech pasBUT IATHUCTLIT MerMaToNHEIT arperar,
COCTOAMMIT 3 MOTRUANTHYeCKOr0 MOJIeBOTO UIHATa, MEJIKO3ePHHCTOTO ara-
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Pne. 8. Kowrakt anaturo-uededHHOBOI IIOPOABLL CO CPeHe3ePHUCTLIM HTHDPHHOBHIM
HeednHOBHIM CHeHHTOM.

1 — cpejHesepiueTplil HrUPIHOBLIE  CHEHHUT; 2 — NOJNEBOMINIATOBBIE JRMIKN, § — NHATHACTLII

TTerMaTOMAHEIL arperart; 4 — IerMarolIHLIE eMeHT anaruTo-HedennHosoll Operunn; & — HoOp-

MaJbHEHI IIeMeHT allaruro-HeeruHopoilt Opexyny; 6 — MOHOMWHEpPANbLHRH arperar nDJAOTHOrD

MTOABYATOrO Allarura; 7 — JOITH30BHAHO-IIOJdocuaTad auaTHro-Hedednnosad mopoga; 8 — mac-
CHBHEIIf ypTHT.



ruta, Hederuna u srupuna. Ha mexoropom ypamennn ot KOHTaKkTa coO cpejne-
3ep}1uc'r1,m STUPHUHOBEIM He(be.TIHHOBhIM CHeHHUTOM B IHATHHCTOM IerMaToOMNnIHOM
arperare HaGIOAAKTCH HENPABUIILBHEE MOHOMUHEPAIBHEE [1POCION U WLINPH
TOHKOMTOJNBIATOT0, TOYTH BOJOKHHcTOro amarnrta (puc. 8). Pacmososremmstit
HUE 110 pa3pe3y LeMeHT ANATATOBOT 6pel{‘=ﬂlﬂ TaKkKe HmeeT ]IeI‘MaTOI‘I;IHyID
CTPYKTYPY M CHJIBHO 000ramieH MOJeBeIM HimatoMm. ['pamuiihl H3MeHeHHOTO
nemenTa ¢ 3aRIOYeHHBIMI B HEM KCEHOJHUTamMmI .TIHHBOB[T;LHO-TI(J.HOC‘[B.TO& arma-
TUTO-HedeTUHOBOI MOPOAL HECKOJILKO HeYeTKHe.

MunepaiabHbiii 1 XEMHYCCRHIT coctas anaTHTo-HeQeannoBeIX NOPoJ

HD.T[H‘{ECTBE‘-HHHB COOTHOIIEHM 51 MHUHepaJaoB B HHHTHTO-HBCIJG.TIMH(]BIJX Imo-
poxax ocobenno jera’dbHo ararmauposaainchk B. H. Mexenrnessim (1953) mo
paszpaboTaHHOil WM cXeMe BecOBOIO KOJHMYCCTBEHHOTO MITHEPATOrAIeCKOr0
(«pasonoror) amammsa. ITo cxeme B. H. Mexenrnena, myrem pacTBOpeHHs
B 3%-il a30THOIl KHCIOTE OUPEENSeTCH CYMMAapHOe COJACpsKaHIle AlmaATATa I
nedemnmua. [lo copepsranuio B npobe P,0, paccunrsipaerca cofiep/ranfie ama-
TiTa, a 3aTem U wedemana. MarautHOIl cenaparmeil OTIeNAETCH THTAHOMATHE-
THT, DICKTPOMATHATHOINH — MHIPOKceHL. B OcTaTke HaKAIINBAETCH IIOJIEBOI
omatT uo cdeH, KOTOpLIC OTACNATCA APYr OT jpyra IeHTpH(YrapoBaHHEM
B Opomodopme.

Hecnorps Ha ABHBIC [IPEUMYIIECTBA BECOBOIO KOJHYECTBEHHOI0 MHHEDAJO-
THYCCKOIo apalm3a nepej MeTolaMu 00BEMHOTO KOJWYCCTBEHHOTO mojicaera
cojep:ranna mMiHepantoB, exema b. H. Medenrnesa me JanmeHa HeOCTATKOR,

ITpesxne Beero He yIUTHIBAIOTCA AKIECCO pHble H BTOPUYHEIe MuHepainl. I'pyosie

OTMOKN TOJIYYaIOTCA IIPH aHajJn3e PHCYOPPUTOB, B KOTOPHIX KPYIHbLIE TIOTi-
KIVTATHYECKNe HHIHBHIBL 1TOJEBOTO TIHaTa BRJIOYAKT HedeldnmH 1 HSTHPHH.
B s1oM cayuae nedennn HegopacTBOPAETCHA, @ SINPHH NP HJIEKTPOMarHITHOM
cenapamyui II0JIHOCTLI0O He OTHeJAeTCA OT MOJeBOro ImaTa.

HepocTaTsil BecoBOT0 KOINMYECTBEHHOTO AaHAIN3A ABTOPHL JAHHON PadOTHI
IHITATHCH 110 BOBMOKHOCTH HCHPaBNTH IYTeM IIPOCMOTPa OTAEIbHBIX (parmuil
10 OUHOKYIAPHLIM MUKDPOCKONOM, TIPH DTOM NHOMCYNTLINANOCh CONEpIKANie
BTOPUYHEIX MHUHEPAJIOB, KHOMUTA U PUHKOJNTA.

JlanHke 0 MaKCHMAJBHEIX COJEPRAHNAX OTACABHEIX MIHEPAIOB B AlaTHTO-
He(@edmHOBELIX MTOPOJax IpIBefeHs B Tadm. 1.

Ilarunero-nonocaarhle WOPOALL OTIANYAKNTCS OT MATHUCTHX 00llee BEICOKEM
conepmanmem Hedeanna, 4To MO@eT ObTh 00yCIOBJICHO IIPHCYTCTBHEM B HHX
OTJAEIBHNX YPTHTOBEIX TPOCI0ER, IO CBOEMY COCTABY OJIM3KHX K yPTUTOBLIM
KaeMKaM B JIH30BHIHO-MOJOCYATHIX TMOpojgax. Hpome Toro, mo cpaBHEHHIO
€O BCEMHI anaTHTO-HedeIMHOBLRIMI [OPOXAMU IIATHACTO-II0JI0CUYATEE ITOPOJHI
OTIHYAOTCA CAMBIMI BHICOKHMII COJIePRAHMAMI amaTuTa U HU3KIM COJepsRa-
HUeM TeMHOIBETHLIX MITHepPaJion,

Menee GoraTsl amaTHTOM JHLH30BHIHO-TIOM0CYATEe AnaTATO-HedeITHOBEEe
nopopet. [lomocaarsie Mo pomsr Ho cocTaBy 09eHb OIMBKIT K MO POJIaM JIHH30BUTHO-
MOIOCTATO TEKCTY PHI, HO COJEPIKAT HeCKOJIHKO DOJIBIIE anaTiTa.

MenkosepHaucThie WHOJUTHL T YPTUTOBbIE KA@MKI MMEIOT ¢PABHUTEILIO He-
MOCTOAHHLIN MHHepPATBHLIL cOCTaB U 110 ATOMY HPH3HAKY He OTIAMYA0TCH OT
JPYCHX HOPO/] anatuToBuX Teqd. JIas MenkosepHucTHX MIIOJATOR XapaKkTepHo
OTCYTCTBHE TOJEBOTO IIIaTa M HU3KOe cOoJep:Kanme amaruTa.

CergaTsie MOPOEL OEJ(HRI AMTATATOM; MEJIKO3ePHUCTHIT HITOJIUT HTHX IOPOJL
COJePsKHT MeHBIIe MAPOKCEeHa, Ho 0oJbine THTamoMardernta. Hak 1 B JnH3ax
Wi0/IATa JUH30BHIHO-IIOJI0CYATEIX 110POJ], TT0JeBOl TIOAT B ¢eTYaTHX MOpogax
MpakTAIeCKA OTCYTCTBYET.

Pesko mepHIiepRapuBIl MUHePAIBHEIL COCTAB IMEET AlaTUTO-HedeIMHOBAA
operuansi. OcobeHno pesdkle KOJIeOauis OTMETAOTCA B 1eMeHTe OPerdnH; II0
COCTaBY OH MOJKET OLITH OIpPe/e/eH B OJHIX CIyJasax KaK anaTHTOBHIT HHOTHT,
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Tatamma 1

Magcuyannsupie colepiRanuag MHHEPaJoB B RIIRTHTO-HBII)EJIHHQBMX nopojax
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Mpumeuanne. Jannse asropos; MenerTeesa (1953); KypGarosa, Muxaitiosoit (1954); Wsanonoit (1958); Ilyxman (1959).



Xumiruecknii cOCTAB HEKOTOPHIX anaTHTo-HeleAMHOBEX HOPO, BMENAOMIX HX HIIOINT-YPTHTOB I PHCYOPPHT a

(B Bec. %) .

Ta6amima 2

|

KoMmoHeHnTh 1 2 3 | 4 ’ 5 B l 7
| l [

G TR s vl s B 50.69 41.34 42.38 30.06 19.95 8.21 1 20.70 46.22
il e e $47 2.59 1.44 2.13 1.49 0.33 10.14 5.98
SEY g St S S D el T O R e 23.04 19.38 26.94 18.30 12.39 6.46 6.37 14.10
HELOgy, 1 an DS SR IS TRt 2.64 6.38 3.05 4.02 1.68 1.35 16.22 5.98
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5 5B R LS A 0.33 0.67 = 0.35 0.69 (.36 0.14 .58
HSERETE e U0 et A e 0.14 0.24 1.04 0.81 1.21 0.29 (.38 0.55

Eyaaail s Y RS lR s e, e T 100.08 9924 100.00 99,84 100.81 106.78 100.44 99.85

s e U IR e e e 0.05 0.05 = 0.20 0.72 0.96 0.22 0.09

G M st s ST i 100.03 99.16 100.00 99,64 100,09 105.82 100.22 99,76

IIpuMeuaHnue {— puctoppur, cpegnee us 6 anamuacs (Tanaxos,

1659); 2 — maceunusrit nitoymr (Meanona, 1963);
(Mymepaan XnOnnckux u Jlorozepekux Tymup, 1937); 4 — ceruarang nmopone (MeaHoBa, 1963); 5 — TUH30BUIHO-IOJOCYATAH TTOPOLA

3 — MoccnBHLIL

YPTHT, cpejlHee N3 § aHalnsop

(Upanosa, 1963);

uarasd nopona (Msanosa, 1963); 7 — nement Opexyun (Mpanosa, 1963); 8 — TpaXuTONNELE MOJEBOMMATOREIL WHOIWT, FOPA Huwopnaxr (Msanosa, 1963).

6 — NATHICTO-110JI0C-



B APYTHX — KaK yPTHT, i, HAKOHEI[, KaK I0BHT C AIaTATOM (CYUECTReHHO TI0JIe-
BOMIATOBAA TOPOAA). HOﬁHEJ[HTH‘IGCHHﬁ TOJeBOI INIIAT cOCTaBIsieT B Ie-
mente 10 50% (B cpepnem 8.6%), Torga Kak coep;ranie MOJTEBOrO MIATA B Kee-
nonuTax Operunu me no;mnMae:rcﬂ soeimie 3.6%.

KpynnroGnoroseiii arperar mo cocrapy 630K K TMOJOCYATHIM allaTHTO-He-
femmnosriM mopogam. MeldkoOa0ROBas TOPOJA OTAMYAETCA OT YPTUTA ¢ alia-
THTOM HECKOJIHLKO MEHBINUM CO}IBP?K&HHBM IMHPOKCEHOB,

B merom mozkao ormeruts caenyomee. Bee anarnro-HedeanHOBRE MO POJHL
HMEIT OJMHAKOBLI KadeCTBeHHBII MHHEPAJbHBII cOcTaB, BO BCeX TOPOJax
AmaTHTOBLIX Tel COOTHOIIEHNSL MEyKIY IIaBHBIME MUHEDalaMu KoJIeGIoTcH
B CPABHUTEILHO IHPOKNX TIPEAeIAX, B TO BPeMA KaK CTPYKTY DB MIHe PATbLHEIX
arperaToB M TeKCTYpHBIE 0COOEHHOCTI 1OPOJ CPABHATEILHO BhIepskansl. M3
MHHEpaJOB-TIDHMECell BaMewarTedsHo 1oBegenne puakoxura. OH Berpedaertcs
BO BCeX amaTHTO-HeEeJUMHOBRIX NMOPONAX, 3aMETHEIE KOJIWYIECTBA ero oTMme-
HaIOTCA B MHREPAIBHBIX arperarax, ocoGeHHO GOTaTHIX AmraTHTOM,

Cocran OT[eBHEIX PABHOBHIHOCTEN ATATHTO-He(e IMHOBHX IOPOJL B pas-
HBIX MeCTOPOKICHHAX HPAKTHIECKH [TOYTH He OTIHT4eTCH.

XHUMIYeCKHil COeTaB HEROTOPHIX amaTHTO-He(eJHHOBLIX HOPOJ (HamGomee
MOJIHBe AHAAMBEL), a Takske (JUIs CPABHEHHH) BMEIAMUX HX PHCUOPPUTOB,
MACCHMBHBIX MIIOJIUT-YPTUTOB, TPAXUTOHTHOTO IIOJEBONIMATOBOTO MifoauTa
ropsl Hpopmaxk npusejen 8 Tadm. 2.

Jlna amaruro-gedegmHOBHIX TOPOji XAaPaKTePHO NOBLINIEHHOE COJIEpPHKa-
mie CaO, SrO n F — gommonenToB anaTnTa, a Takse MIPACYTCTBHE B 3aMer-
mex kommgecrsax Cl, SO5; CO, m V,0;.

Crnexrpajibupie  aHandussl  anaruTo-HeQeINHOBHIX  WOPOX  MOKAZHBAIOT
B OTIeJBHEIX CIYYasX Halndie MAIHX KOJHIECTB IUPKOMMS, CBHHIIA, MOING-
flena, IMHKA, TaLIHs, MeIl  MBIIILAKA.

Hopoxst XuGuHCKOro mmenxounoro MAccHBA COJepsRaT yIIEBONOPOIHEIE
rassl. [lonsenenne ux ocobenno gerampno apanusuposasoch H. A. llerepcunne
(1959); 1w s1e obmapysensl B Hopojax yriaesogopopasie ouryms. 110 ganmniy
N. A. Tlerepcuane, anaTuto-nededMHOBEE MOPOJE UMEIOT MHHIMATLHLE CO-
Jep:aHig YIJIeBOJOPOJHbIX I'a30B H GHTYMOB, TOTJa KaK BMEAmue HX

Ta6nmoma 3

Copepikanne yriesogopogHniX razog B HOPOJAX AIATHTOBBIX MeCTOPOKTEHHI
(B em? Ha | Kr MOpOJKL)

TIopost H. CH, | C.H,; | C:Hs co GO,

T e e R Sl - SRR [ R el SR R e (e G
Hiomer . . . 112 | 16.65( 0.20 { 0.27 | 0.95 | 25.10
Tpaxurongumii 1I071eBOMIATOBE \me (mpa

Cyonwans) . - o 0.7 ) 23.00} 031 | 0.01 | 1.08 | 0.01
Ilement anatnroBoii 6pewmn (mpa h’vum,—

nop) . o= . .| 060 | 23.40| 022 | Cn. | 054 [ —
TATHICTAs ATATHTO- noq)o:mnomn nopoga o o 0 RO B 0B (i T Rl IR 0.49

JluEzoukn cenoBoro MiloguTa M3 THHBOBM/-
HO~-poJocYaTore mihomra (ropa Kyaasnop) | 0.24 | 4.92) 023 | Cax. | 0.35 0.04
Juusourn milonuta W3 JIMHROBHJIHO-0710CYA-
Tl anarurTo-HeleNMHOBOM 1OpOAB  (ropa
Rmon) .. . s 048 | 459| 0,09 | — 083 | —
JIHBOUKH MAOHTA M3 COTIATON ANATHTO- cdm-
HO-HedenuHoBOi  TOPOAH (jommua p. Jia-

BOMOK) . . . SN S R L b G U B A — 1.33 0.04
Hermaronynas nATENeTas  moJeROmmATOBAA

nopoga ¢ anarutom (ropa KRysmemop) . . .| 046 [ 5.16 CJJ - 0.41 -
Pucuoppur . . . . e S S A | 520 A 1006 | MO 14108
Pueuoppur ¢ anatnTom (ropa Hoausymuopp) . | 0.88 | 4.20 Co. - - 0.04




HOPOJLI, 0COOEHHO WIHOJIUT-YPTHTH, HANPOTAB, OTAMIAIOTCA MAKCHMAIBHBIM
coflepsRaniieM OpraniuyeckuX raszos.

Copepsxamme Bofoposia, MeTana, aTaHa, OyTaHa, OKHCH U JBYOKICH yIJe-
poja B mOPOJAxX AamaTHTOBBIX MecToposkieHuwil mpusefgeno B Tabia. 3. Camoe
HHBKOE cOlep:RaHie ragoB HalJlomaercs B IATHHCTON amaTnTo-HedeInHOBO
mopoje, T. . B 10Pojie ¢ MAKCHMAJALHKIM KOJIMYCCTBOM AlmaTuTa. JIMH3b MeaIKo-
3epHHCTOTO MIlONNTAa N3 anaTHTOBLIX Tel COAepsRaT Maxo amaTnTa, HO M B HUX
10 CpaBHEHHWIO ¢ MACCHBHLEIM YPTUTOM M MACCHBHEIM WITOJHTOM BO BCeX CJY-
4afgX YINeBOAOPOIHLIX TA30B MeHbIIe.

Anaruro-cdheno-nedeunoBse HOPOHI

I'mapmoii xapakTepHoil 0coGenHOCTHI0 amaTHTO-cheHo-He(eIMHOBEIX 110 PO
ABJIACTCA HAINYIe B HIX ceHa, mpefcTaBIeHHOTO 3epHAME Il pHAMATHYECKOIT
Gopmer. B amarnTo-nedeluHOBRHX HOpPOAax 3epHa cdena mMei0T TAOJIHTYATHI
raburyc (MaccuBHbIe WIfONNT-yPTHTHI), BeTpedaeTcd OH M B BHAe KPYITHHIX
HOMKIINTHIeCKHX 3eped (CYL[eCTBeHHO AmATHTOBLIA arperar, meMenr Opex-
9IM) H B BU/e MeJTKIX OBAJIBHKX 3epen (MeIKO3epHUCTHIL witonnt). B anarnro-
cdeno-HeeIMHOBHX MOPOAaX MOWKIUIATHYeCKIe ¥ TabInryaThie 3epHa cdeHa
OTCYTCTBYIOT, BMECTO HHX B HOPOjax HalIi0jaeTca TaK HaszhBaeMBIl ITpH3Ma-
THYeCKUil cheH.

ITpuamaTnveckuii cen MMeeT B MpoCTPAHCTBE OAHBKYIO K JMHEHHOI 0pHen-
TUPOBKY, B IEJIOM COTJIACHYIO ¢ HPOCTHDPAHIIEM AmaTHTOBHIX Tel M IOJ0cuYa-
TOCTBIO amatnTo-gedednnoBrx mopoy. Ilpuamarmaecknii 06IMKR KpUcTaLIHdge-
CRUX WHIHBII0B cena He ABIACTCA MCKIOIHTEABHOM 0cOGeHHOCTRI0 amaTHTO-
ceno-nedeMHOBHIX MOPoN. XapakTepeH OH U s ceHa BceX TPaXATOMIHHIX
MiloJINTOB; TMpU3MaTHIecKHe M MrojpyarTble WHANBHAR ceHa ¢ HroALIaThiM
YEPHBIM STHPHUHOM HEPeIKO 3ajeTHBAIT AHABIOHKIHBHEE HADYIIEHHA B IOPO-
nax XuOMHCKOro Maccupa.

PasnosugnocTH anmatnro-ceno-dePeTnnoBpIX MOPOJ

Bee anaruro-ceno-medenHOBEE MOPOLE MOTYT OBITH pPasjeleHbl Ha [Be
TPYIIIIHL.

IlepBas rpymma — 1OPOJIBI TOM jKe TEKCTY PHI, 9T0 M alaTHTO-He(eInHOBEEe:
ceTyarsie, JHH30BHIHO-1I0J0cYaThe I mATHHCTEHEe. OT amaraTo-HedelmHOBBHIX
MOPOJL OHU OTJINYAIOTCS MOBLIIIEHHKM COfep:RanmeM cdeHa, TIaBHLIM 06pasom
npusmarmgeckoro. Ilpuamarinueckuii ceH paciroiaraeTca B CyNIECTBEHHO arla-
THTOBOM arperarte I OTCYTCTBYeT B JIMH3aX MEIKO3ePHHICTOrO HHOJWTA; B IO-
CJIeJIHNX OH HpejicTaBieH OGLITHEIMI OBATLHLIMA 3ePHAMI.

Ko Bropoii rpyumne anaruro-cheHo-Hede ImHOBEIX HOPOL MOTYT OBTH OTHE-
ceHul cheHOBLIT YPTHT, ¢EHOBEIT HIlOIAT 1 araTHTO-c(heHOBEIe MPOCIOI.

CeHoBBIil ypTAT — HTO MO CYMECTBY MACCHUBHEIE YPTHT, HO He ¢ TabanT-
YaTHIM MIH KCeHOMOP(HHM, a ¢ IMpH3MaTHdecKOM cemoM, IPHAAKNIM eMy
TpaxaTongubit 06K, 0090 oforamen amaTHTOM. AmaTHT U cheH KOHIeH-
TPUPYIOTCH B 3TOIl IOpOJie B BHJE I0JOC.

Tpaxuronmesrii cherOBHIT HHOINT BechMa HAMOMHHAET TPaXHTOHTHELE
Ui0JIATH, cJaraniie KPYIHbie IPOCIon I MOJ0CH B Mil0INT-Y PTHTOBOIT fyTe,
HO OTIMYAETCA OT HUX BBEICOKMAM cofiepsiaHueM ceHa I amaTdTa, KOTOPble KOH-
IEHNTPUPYIOTCA B HEM TaK/Ke B BlJle TOJI0C.

Ocnosmast macca aunatnTo-ceHo-HeeJHMHOBEX IOPOJ PpaclloiaraeTcH
Y BepXHEro KOHTaKTa IeHTPATLHOro amatuTosoro rera. Har yime yRasssaloch
BBIIIE, IPOCTPANCTBEHHOE MOJOjKeHme UX HTHM He OrpaHHunBaeTCA: B JOJITHE
p. HyHilok 1 B 00HaKeHIAX O p. JIABOIOK amaTuTo-ceno-HedeIMHOBEE MO~
POJIbL CIATAIOT OTJEJBHBIE TTPOCION B MACCHBHAIX MIfOJHT-YPTATAX H COMPOBO-
SRIAI0TCA ceHOBLIM YPTUTOM U cenoBbM TpaXHTOHHEIM witouToM. Orpein-
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HEHE amaTuTo-cheHoBHe FKILIKM MOmHOCTHIO A0 20 ¢M BerpedaioTcss B ama-
TETO—HG(I)BJIHHOBBIX mopogax IEeHnTpaJbHOTO MECTOPOMIeHHA.

I'pannns amarnro-ceno-vedeannosrx 1OpPox ¢ anaTnTO-HedeIMHOBRIMH
Hame Beero derkne. B Tex caydasx, Korga ceHa B mOpoJax CpPARHATENILHO He-
MHOTO, YeTKOCTb I'DAHUI] TepAETcH: B AmaTHTO-He(eIHHOBRIX MOPOJAX IOAB-
JAIOTCA cHAYALA pejlkHe M MeJKHe NpU3MO4YKM cfeHa, 3aTeM KOJIMYECTBO U
pasMep IpH3AMaTHUCCKHX 3epeH c(eHa BodpacTaer. Takuwe HeTeTKIE T'DAHMIH
HAOMIOATOTCH 0COOEHHO YACTO MEAKIY aHAJIOTUUHBLIMI TeKCTY PHLIMA Pa3HOBU-
HOCTAMH anaTuTo-HedeIRHOBLIX I amaTnTo-ceHo-HedelInnoBLIX TOPOJ,.

B anaruro-cdeno-uede s HHOBRX MOPOAX BCTpeYamwTCAs amaTHTO-CPEHOBHE
mpocIon mompoceTsid D—30 eM. B aTHx npoeaoax HAGNIOMAITCA O0COLGEHHO
KpyImHble nmpuaMaTHdeckme 3epHa cdena, amlaTnT e MelIKO3ePHHCTHIL H ero

 MeHbIDe, weMm cfena.

K amarmro-ceno-uedennmosnim mopogam Ha rope JIsBodopp, B H0IMHE
p. Kymiiox n ma cepepHoii oKOHeunocTH HYRHCBYMYOPPCKOTO MECTOPOKICHU S
LPHYPOTenhl BhIe/enust 1 NpOKIIKE (1 —5 ¢M) KpynmHO3epHUCTOTO alaTHTA.
HpKﬂH OKpacKa oToro amatura m H30METpUYHOe pa3BUTHE OT/EJIBHBIX 3epeH
OTINYAOT ero OT APYTMX MOHOMMHEpPAIBHBIX 000coOIeHHIl 5TOTO MUHepaJa.

OcobennocTy MHHEpAJBHOr0 ¥ XUMHYECLKOTO cocTaBa
al'lﬂTllTO-C([]EIIG~HE‘i)E.‘"IHOBbIX nopox

Makcumansaeie cofepskamiiss OTHAeNbHWX MAHEPAJIOB B amaTHTO-C(eHO-
HepeHHOBRIX MOpPOJAX HpHBoaATcA B Tabxa. 4. Hax Bugmo u3 talamini, Bce
OTH TIOPOJILL 110 cpaBHEHHio ¢ amartuto-nedelnmoBniMm (tabdx. 1) cogepswar
Goabine cena U MeHBbIIe amaTHTa. TOXBKO JIMHAL MEIKO3ePHUCTOTO WIOTNTA
NPaKTHIecKH He 0TIMIAI0TCS 110 cojie piiannio chena. HeckomrbKko Menpie B ana-
THTO-cpeno-HedeHHOBLIX MOPOIax TUTAHOMATHETHTA, B JHUH3AX jRe HIOIATA
IHPOKOE Pa3BUTIE HMEeT JICMHIOMEIar.

Tabnumma 4
Magenmanbnusie cofepkanua muuepanos B anaruro-cdeno-uedeannospx n
IIOJIEBOI.‘ﬂ]lﬂTO-HE(be.T[HHO-aHBTIlTOBHK nmopomax

(B Bec. %)

: — 5 : —
' old a = ' .g = %%
= E9EE 1-5 o &0 LB
5E sgg2 | Fgs E ESE | Fgs
oy gfag | BEE ¥ s52 L1E2
2, B8 558 2 SEE SEE
Munepaist = CELS EnE 31 EERE EEC

c gEEg EHg 2 9SS HE EsEa

S8 sERg | B.% 2 SEg2 | 8442

Eg 8 & 2 o= 8ikE | 2228

EE HE S BEe L-;mau ::33

=] SHE = % B

-] BEgd == OEog Sdoa

=5 OB HH aE HEEE =E=T=8 3
L A S 35.9 40.7 7.9 1204 1.5 83.4
Ripdanmg o SO AT 1907 19.2 39.1 415 490 30.8
Ilpsneroit moar . . . . 4.3 fe - 8.4 56.5 26.7
Iluposcener . . . . . . 214 2.2 33.6 |26.7] 126 7.4

Cipen, sumrmartut, Iram- I
npoguiaT, acr pr){]m - |

SR e B R e 51.9 Tq 33.2 i} 2 2.2
Turanomarae mr T 4.3 0.7 2.0 11.2 )5 0.6 0.4
Jlenupomestan o 03 3.2 278 8.4 18.2 — 0.3
Bropiunpie munepas o ‘ 0.5 0.2 1.4 8.4 0.4 05 0.5

1'[11_»6}1 Medauue. Jagasie apropos; HKyp6Garosa, Muxaiimosoit (1954); IIyxman (1959); Msamo-
Bl (1963). 3

CocraB aKneccopHbXx MHHEPAJIOB B anaTuTo-cheHO-He(eINHOBLIX HOPOTAX
TOT /e, 9TO H B HHHTHTO-HB(I}GJIIIHOBIJIX, HO B HEX 4Yame BCTPEHYAKTCA KHOIIHUT
U TUTAHCOJEP/KAINe MAHEPATH — HHITMATAT M JaMipoduiinT.
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XuymgecKkuil cocras OXM3KHX TeRKCTYPHBIX pasHOBHHOCTEil amaTruTo-He-
(eTMHOBEIX 1T anaTHTo-cheHo-HeGeIMHOBRX NOpox Aaerca B Tadu. d. M3 tab-
JIHIEL BUJIHO, YTO B alaTUTO-CeHo-Heded HHORRIX O POIaXx HabIoIacTCH YMeHhb-
LeHne cofepKanud Beex rommounenTon amarurta: P, ', Ca u Sr. Ymennsmaercey

Tataumwiuwa 58
Xumuuecknii cocTag anmaTnto-cdeno-nedeInHOBHIX W NOJEBOHITIATO-

He(eTHHO-anaTHTOBBIX HOPO]
(B Bec. Of)

|

HoMInoHeHTh! l 1

w
-

z |
—= — I — — ——— — — —

510, 14.81 17.10 24.33 27.20 ' 32,84 27.20
Ti0, 2.30 1,54 10.34 13.055 ' 5.02 2.98
Zr0y . 0,44 0.24 0,19 .15 =5 ey
AloOy 5,32 4,85 9,29 5.82 | 4343 8.58
FasOy 4,81 5.44 6.09 445 1.51 1.26
FeQ .63 2.80 354 2.26 0.70 0.63
MgO 1.67 068 |44 1.63 0.41 0.38
Ca0 13483 34.73 2479 26.08 2006 31.63
Nay0 e 283 3.78 2.18 5.50 3.30
s e e s SRR N e T i 1.08 1,37 1.44 4.52 3.01
PRl o L e e R 23.53 11.91 12,03 12.78 21.89
Gl L 0.07 0.02 0.04 0.06 5 s
MINGE e o ) A IR 0.20 0.21 0.17 0.01 0,01
R R O R R 263 1.02 2,00 1.42 2.40
T e GRS IR IR DR e 0.40 0.04 0.04 2 -
Bl o bl o i e S 00R 2,00 1.07 0.79 0.95 1.59
oI A SR SO e 3 0.08 0.08 0.02 — —
5 S T S e T ST .40 0.04 0.02 — — —
s el T, | 44 0.74 0.78 1141 (.41 0.37
i e S S e = (.19 0.19 0.32 0.02 .01

CywmMa . . . . . .. .| 10027 | 10082 | 10052 | 100545 [ 10028 | 99.88
BGOSRl o e D 1.10 0.85 046 0.33 0.40 066

GIMMB i, b o 0e o) HOBMY 9997 | 100.06 | 100.185 | 09.88 99.22

IIpumeyanne. 1,2 — IHHEOBHAHO-TIONOCYATEIe  anaTHTo-Hedeaunonpie nopons (MIyxmam, 1959);
3,4 — NUMHBOBUAHO-TIQIOCYATEIE AIATHTO-CeHo-Hedemnuopsie mopojast (Ilyxmaw, 1959); 5,6 — naTHNCTAA
H NOJIoCUATAA NoAeBOINNATO-Hehe MH0O-aTIATHTOBEE 1opoisl, Topa TloaunyMaopp (naHuLe aBTOPUB).
X UMHUeCcKie COCTARBL TOJIYYEeHbl PacHeTHpIM TYTEM W3 JaHHBIX KOJMYeCTHeHHO-MHUHEDAJOTHIecKoro co-
cTaBA Mopoj M XUMHYEeCHKHX aHaJ30B MUHepajioB.

copeprranie BaO u Cl, peaxro noswsimaercs xomndectso Si0, u TiO, 1 Bo3pa-
craer comepskamme K,O.

Oupepeaxrennst B8 rasopoii a1afoparopun KRoancroro ¢uamara AH CCCP
CBHIETEILCTBYIOT O TOM, UTO amaTHTO-cdeno-HedeIRHOBLEe MOPOJBL COAeP/KAT
HECKONLKO GOIpIie YriaeBOJOPOAHEIX Ta30B 10 CPABHEHHIO ¢ ATATHTO-Hedel -
HoBpMu, B gacTHOCTH, AUHA0UKKN uioduta w3 cerdaroil amaruro-cdeno-vede-
JMNOBOI TOPOAE cofepskaT OOJNBINe MeTama, YeM TaKme ke JIH3H M3 JPYyTux
nopox (em. Tatx. 3).

Touerommaro-uedenino-anaTuTossie mopoasr ropsr Ioausymuopp

Anarnropeie mopogsr Topel lloauBymuopp Takike mpegcTaBIeHb HECKOIb-
RKuMy pasuoBugHOocTAMU. OfHa 113 Hanbollee XapPAKTePHLIX PA3HOBAHOCTET —
PHCHOPPHUT ¢ AMATHTOM. ANATHT B PUCHOPPHTE BMECTE ¢ TEMHOIBETHHIMU MH-
HepajdaMi BHOOJHAST WATEPCTHINN ME/RIY SepHaMi 1OJeBOTO INHATA M He-
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dennuaa. Pucuoppur, mo madmopenusm T. H. Usamovoit (1963), kararnazu-
POBaH, M anaTHT PA3BHBACTCA IO TPenHHAM B IOJEBOM IImare.
Ilonepommnaro-anaruTopslii arperar sSIBAAETCH 110 CYIMIECTBY PHUCIOPPATOM,
CIJIBHO UﬁoI‘ameHHIﬂM amarTHToOM 3a cyer He(i)O.TII‘IHEl H TEeMHOIBETHBIX MHUHEpAa-
aoB. Taxoii arperar BeTpedaeTca CPaBHUTCABLHO PeJIKO.
Ilsraneran mojesommnaro-Hedenmao-anaTuToBas mopoga (pue. 9) mpej-

b craBaser coGoii MeTKO3ePHUCTLI arperar anaTita, B KOTOPOM B BIje UsATeH

NPHCYTCTBYIOT KPYIHbIC MOMKMJINTHIECKNE HHIBIBL IIOJIeBOI0 IMIIaTa, BIJIK-

_, ualonge amariT 1l rpyrib sepen medennaa. Ilopoga mveer naTHACTLl 060K,

IOTOMY YTO 3epia HedelHdHna crpynmnpoBaHsl B Heil B BHJE MATEH.

Puc. 9. Ilatnmeras noxesommunaro-aedelnHo-alaTHToOBasg Mnopoja
[loauByMYOPPCROTO MeCTOPOMK/(eHHs, COjepsRallan arperar Kpyl-
HOzepmicToro amarmra ([).

Ilonocuaran nomesoumaro-gedeluHO-aNMATHTOBAA MOPOJA OTAMTACTCA OT
IGITHHCTOI Tem, 94TO B Heil HedelNH crpyunupOBaH B BHIe HEYETKHX IOJOC.
Berpewaercs oma peske, 4eM DATHACTAA IIOPOJA.

Bo Beex pazo0panmbix BRI PazHOBHIHOCTAX ANATHTOBHIX I0POJ{ IOpHL
HoagBymMuopp anarTuT MeJaRO3epHUCTHI. HpynHO3epHUCTHIT alaTuT ¢ HebOolb-
MOif IPUMeCHI0 YePHOr0 STHPHHA CJlaraeT B amaTUTOBHIX ;kmiax ropsl [loau-
BYMYOPP 000COGJCHIEIE IPOCION 1 JIMH3LI. JTOT AATHTOBHI arperar BechMma
XapakTepeH ¥ 110 CBOCMY BHEITHeMY 00JMKY HeCKOJLKO HATIOMIHACT CKOILTeHN A
amaTHTa B IMerMarTuTax, pacCcMOTpPeHILIe HIRe.

B radn. 4 jaored MaKcEMATbHEE COJeprRaif MHHdeJ’IOB B 110JIeBO-
muaro-gedenuno-anatutosuix wopogax roput [loawsym=opp. HaubGomee Go-
TaTa amaTHTOM NOJOCHATasg mOpOza. T[pm-lepm:rf-i XUMAIECKIIL COCTAB HOPOJL
Tloausymaopperoro MecTopokjienis, paccuyuTaHHEIl 10 MUHEePAILHOMY, OpH-
BefleH B Tabx. 9.
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MEJIKHE CROIUIENNSA AIIATHTA B NHOJNT-YPTUTAX,
PHCHOPPUTAX M IEIMATHTAX

ITpu xapakTepucTHKe ATATHTOBEIX MECTOPOKIEHMI, HMEIOMIX I POMBIILIEH-
Hoe 3HAUEHINE, OHpejeleHHbii IATEPEC IPEJCTABIAIOT M MeAKHe CKOILTeHus
amaTHTa B 30HE HIOINT-YPTHTOB M PHCIOPPHTOR, YCTOBHA X HAXOKIEHMS,
MITHEPAILHBIT COCTAB M CTPYKTYPHBIE 0COGEHHOCTIL.

B mitosur-yprurax n pHucHOPpPHTAX MANOMOHIHBIC AMATHTOBHE FKHILL OTMe-
gaauen psjgom mecreposarenein (Tyrkosa, 1934; Mumepanst XuGumerux
Jlososeperux ryuuap, 1937; Bopomum, 1957), HeOAHOKpaTHO BETpeTaanch OHI
n A. B. Tamaxospiv (1959).

Menkne mposiBIeHNs ANATUTOBOII MWHEPATM3AINH B WHOIHT-YyPTHTAX I
PHCIOPPUTAX MOFKHO Pa3JIeJuTh Ha JBe TPYIIBE: a) MeJKO3ePHUCTES alaTi-
TOBHI@ JRIVIKI M TUIIPH M §) ¢CKOMIEHNA ANATHTA B IIErMATITAX, 3AJICTA0NIX
cpesn PHCYOPPUTOB M HIIOJIUT-Y PTHTOB.

MestkoadepHeTsie CyMecTBeHHO amaTHTOBbe KUK 1 IUIIPHL B IIOPOJAx
cocTaBIAIT 0co0yI0 rpynny oOpasoBanuii. Dee :RUIBHBIE TTOPOJLL M O3/(HIE
OHIOTEHHBIEe 00Paz0BaHUA B IHIOJUT-yPTHTAX M PHCIOPPUTAX I COJePsRAT
O09eHb MAJI0 AaTHTA, WIH BoOOme He comepskar ero. MeakosepHucTse amaTii-
TOBBIE FRIJIKI M MIIHPDL 110 CTPYKTY P I cocTaBy OJMBKM K CYIECTBEHHO amaTH-
TOBBLIM arperaraM KPYIHBIX amaTHTOBLIX TeJd; KPOMe amatnTa, B HX COCTaBe
NPHHIMAIOT YYacTHe MOPoa00bpasyoiue MiTHe paIsl HedeInHOBHX CHeHNTOB.

ITo cocTaBy m cTPyKTYpe MeTKOBeDHHCTHIC AMATHTOBHIE UITHPHL M AHIKK
B HiTOJIMT-y PTHTAX W ATATHTOBHE MITNPHL I KUJIKK B DHCYIOPPUTAX HECKOJLKO
Pa3IMuHEL, H0TOMY OHE XapaKTePUBYIOTCH OTJEIBHO,

Cromrenna amaTuTa, npOCTPAHCTBEHHO NPHYPOYEHHBIe K TErMaTHTaM,
OTJIMYAIOTCH HHOM CTPYRTYPOil. AMaTHT B HAX HEPeKO accOIUNpPYeT ¢ BTOPHY-
HLIMI MHHepajamu. XOTA CTPYKTYpa I cOCTAB OTHX 060COOJEHIIT anaTuTa He
OTIAMYAIOTCHA HOCTOAHCTBOM, YOTKHX PA3JTITUMIL MEKIY CKOMIEHHAMH AmaTnrta
B HEIMATHTAX M3 PHCYOPPHTOB M B TMETMATATAX M3 HIIOIHT-ypPTHTOB HE yCTa-
HaBINBAETCH.

Berpewatorea u Takme Mejkme anaTuTOBbe SRUARM B HIOJHT-ypTUTAX I
PUCTOPPHATAX, KOTOPHIE HE MOIYT OBITH OTHECEHEl K HTUM JBYM Hau(OIee Xa-
PaKTePHLIM TPOABICHUAM anaTHTOBOI MHUHEPATMBAMIA: HTO MEIKO3ePHICTAA
CYIIECTBOHHO AMATATOBAA JKUIKA, NWHTEHCABHO HACHIIEHHAA AaKIeccO PHLIMIT
MUHEPaIaM, alaTaTO-THTAHOMAIHETHTOBEIE sKILIE I HEKOTOPLIe JTpyrue.

AnatTurossie INIANpbBL I GKHIEN B III"IO.'HIT-.YI)THTRX H pucuoppuTax

Mengune nposaBIeHHA AmaTHTOBOH MHOHEPATH3AUNN B WIOINT-ypPTHTAX
BCTPEYAIOTCHS ropasgo damie, wem B puctoppurax. CymecTBeHHO anaTturoBbhie
SRINIKT 1T VT PBL B WHOIUT-Y PTUTAX B GO BITITHCTEE ¢BOEM OJIM3KI CYIECTBeHHO
amaTuTOBOMY arperary amaTuTo-HeelInHOBBIX TOPOA HAM ke cheHo-amaTi-
TOBKIM M AMATHTO-CEHOBEIM 1POCIOAM ANATATO-CHeHo-nedeITHOBRX MOPOJL.

fHunkn amatnta BeTpeTaOTes B MACCHBHOM YPTHTE BOJIN3H AHATHTOBLIX TEI
na ropax Hysaenop, Oxcnop, Bocrogrmii Pacsymuopp 11 Koamsa. TIpoern-
paHie UX aHATOTMIHO WM GIM3KO IIPOCTHPAHNI0 aTaTHTO-He(eIHHOBBIX 110 POJL,
najgeHne moJoroe, K MeHTpy maccusa. MompocTn sRu0oK He mpessimaer (G cm.
CroskeHsl OHH MeJKO3ePHICTEIM CAXapPOBIIAHLIM AlATHTOM, WHOTAA BRIOYAK-
WAM OTAENbIse NroJdbYaThie 3epHa TOT0 3Ke Manepana. B MOHOMUHepaTbHOI
Macce amaTiTa pacloIaraloTcs OTjeNLHbe 3epra HedelIMHA I MOMKHINTIIIE-
cKme 000codIenns MIpoKcenos I cdera. I paHmi KUIOK ¢ BMEITAIOIINMI 110~
pPOJIAMHT OTYETINBEHIE.

AmaTuro-redennHOBas JKHIA HerMaTONIHOTO 00JNKA BCTpeueHa B KaHaBax
na miato ropsl Hoamsa. Ona saleraer B MacclIBHOM ypPTATe, MMEET MOIIHOCTD
oroxo 20 ¢y, 3anagEOe TPOCTIpANe I Ia/leHIe HA ceBep mMoj yIiIoMm oxomo 40°,
Huna croskena anatnTo-Hed)eIMHOBEIM ¢PeIHE3€ PHIICTEIM ar PeraToM, BRIIOTA0-
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mMAM HenpaABMILHBEIE MOHOMHHEepATLHEe 000CO0IeHHA MEIKO3epHMCTOrD AyA-
mara (5—8 cm) m mpymupe (1—3 cM) DpPHAMATHUCCKIIC KPHCTAILIL YePHOIO
arypuHa.

Anarnro-ceHoBuie I CHEeHO-ATATHTOBLIE JKIIKI BCTPEYAOTCH B WIOJNT-
ypruTax, obmazkaionmxces B jgoxanae p. JImBoiiok, w B kKepHe OypoBEIX CcHBA-
JRUH Y 8aalBHX M0Au0E®i rop llapromuopp m Pucwopp. Irn smuakn mabioio-
nanmes Ha pacerogmmnm 10—50 » or amaTuTo-ciheno-HedeINHOBEX MODOJI.
CnozreHsl OHM MeNEO3CPHHCTLIM ATATHTOM I CPABHHTENLHO KPYIHHIMH (man-
HOi 10 1 cM) npusMaTHIeCKUMHA 3epHaMy C(eHa; MOCAeIHAe 0 PUeHTH POBAHEL 0
DPOCTHPANIIO JKILI.

B nonepommaroBHX TPaXHTORAHHX MAOIATAX (MATUHBATAX) HKHODO
orpora ropst Hykuesymuopp saijiess! ceHo-anaTuTOBEe ANH30BH/HLIE NLIH Db
pazyepom or 235 g0 10> 20 cm, cIORCHANE NIOTHHM CPeJHe3ePHUCTHM 0
MEIKO3ePHHICTLIM ANATHTOM ¢ BRIIOYeHNAMN IPU3MATHYCCKNX 3eped cdeHa u
HOHKUIHTHYECKAX 2ePEH NHPOKCeHa.

Ha samaggon ckI0He 10KHOT0 0Tpora ropsl KyKUeByMI0pp B IerMaTongaom
HHONATe MMEETCs IPOCJa0ii CPeIHe2epHICTOr0 TPpaxXuTonanoro nitoanra. B mo-
tIeineM npocjaeyKuBaeTcs] YeTKad C(I)GH-&H&THTOB&H JRNIRA ¢ PUHKOIUTOM W
sBpIamnToM. Mommoers ee 4 cM, HO COOPOROKIAETCH OHA HECKONLKIMHE MEJ-
KIMI TPO;RIIKaMT Toro ae cocraBa (0.5—1.0 em). Amarnt aroro oGpazoBanmus
CepHT, MeIKO3ePHUCTH I, chel—Ipu3MaTUYeCKIIl, 3epHa ero NMeT WIOCKOCT-
HYI0 OpHEHTHPOBKY, NAPANNEIbHYI0 KOHTAKTAM JRUIKH. DBIegHo-posopnil
OBAUAIIT BRIAKGACT 3epHA aparurTa H cdeHa. Vrompuarme ¥ muacTHEUIATHE
NHAUBHAL PUHROJIATA PACIIOIATalTesd MedAily 3epHaMy IpOuYnX MIHEpaIoB.

Ha rope Hoamsa B Tpaxurongnom uiioauTe Bhwme (110 paspesy) amararTo-
chero-HeEANHOBLIX HOPOJ HADIIOIAIOTCSH MEIKIe CKOILICHNA sIDKO OEpameH-
HOrO KPYHIHOBEpHHECTOro anarnra. JIogoOHBII anaTHT M3pejKa BCTPeYALTCS
HENOCPEJCTBEHAO B anaTnro-cdeHo-uedeIMHOBHY TOPOIaX.

Xapagrepanmi 00pa30BAHMAME B WIOJNT-yPTHTAX ABIFIOTCH ANATHTO-
THTANOMATHETHTOBEEe sRIIb. Boepsuie onn ormevens: . H. I'yrrosoir (1934),
B 1958—1961 rr. e Tarme ;KuIBI OLUNT BCTPEYeHH B jONmHE p. JIABOIOR,
0Fa — B O0HAJKEHMSAX 10 JeBoMy mnkHemy npuTory llapromiioxa,
n ogma — wa rope Hysapmop. Momupocrs anmaTHTO-THTAHOMATHETHTOBHIX
wua0k 5—20 em. Cromens onm mearosepnucteiv amatatoMm (5—20%) o ru-
TAHOMATHeTHTOM, CTPYRTYpa UX cHjeponnTosas. Hpome anarnra, Turamomar-
HETHT BEJIOYACT YCHIYHKH JenujoMe]aHna W Mrojpgarhie 3epHa arupuua, HO
coflepsRanue sTUX MuBepanos meseiuxo (no 10%).

Anparnronnie TINDH I KUK B pHCYODPUTAX B GOJLHIIHCTBE CBOSM HAIO-
MHHAT NATHHCTYI0 anaturoByio mopoxy lloauBymuopperoro mecropoxije-
gng. Jloa X Xapaxrepno HPHCYTCTBHE EPYOHEX HOHKITHTHYECKHX IHN-
BHOB IIOJIEBOTO TNNATA, HEPABHOMEPHO PACHPEIeTeHHHX B APPEraTe MeIkosep-
HHCTOTO aparnTa, Hedeausn ¥ OupoRceHs IpynuHpyoIcs 31ech B BHAe IHA-
TeH.

Ha rope IOxcmop B pucuoppure mMeercs :Ruja cBOeODPAZHON HATHHCTOM
AMATATOBON TOPOAEI ¢ HeGONBIIHM KOJMYECTBOM IIPU3MATAYECKOro cdena.
Mompocrs a1oro obpaszopanns 1 m. Minna caosena MeaK02epHUCTHM amaTH-
T0M, BRIIOUAIOINAM TPU3MaTHIeckne 3epHa cena, NOMRITITAYeCKIe KPYIHEE
MHJUIBIJILI IONEBOT0 MIIATa M MEJIKAe CROIIenns (IsTHA) TeMHOIBETHHX MIIRe-
panop. ¥ BHcavero HGOKa KUK B pHCYOPpATE HaDIIONRAIOTCS HEe(eTIHOBHE
apoeson (10—20 car), mecranu oforamennkie npumaMarnyeckum chenom. Prrc-
YOPPHT BO3Je KU oboramen anaraToMm (3—5% ).

Ha cesepuom orpore ropsl KykHEByMUOpPp B pPHCIOPPUTE HPOCIEKREHA
MECTaMII TIPEePHIBAIOMIAACA MOHOMITHEDATBHAA JRUJIKA MEIKO3eDHICTOTO ana-
tuTa MomHocTho 0.5—1.5 . Pucgoppnr ORONO D70i JKUIKH 3aMeTHO Hachi-
mer aparuroym. Ilopobmuie npomurky WMewTCS BOIN3N RONTAKTOB IOJEBO~
MHATO-HepeINHO-alaTHTOBEIX HOPOJ € PHCYOPPHTIOM.
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Cronenns anartaTa 8 MErMATHTAX W JNUCEHETHUECKNX JKUIax,
3ANETAMUX B PHCUOPPHTAX N WHOABT-YPTATAX

Buime Ow0 ormeueno, uro ee rpybokpucraaIndeckue 06 pasoBauns B mio-
JUT-YPTHTAX 0 PHCHOPPHATAX MOTYT OBITH YCIOBHO pPasjelenbl HA TPH TPYIIIL:
IV POBEIE TerMaTATh, JuddepermupoBagae ;KU (COOCTBEHHO MerMaTITH)
U IUUreHeTHYeCKIIe KILITLL.

Ilm1possie HerMaTHTH B MAOANT-yPIHTAX B GONLINMHCTDE CAYYALH CONEp-
AT MaTo anmarnta. dacro amaTHT B TaKHX MErMATHTAX OTCYTCTBYCT COBCEM:
docdop ROHHENTpHpYyeTcA B MHHEpAJax IPYIIB MyPMaHHTA-TOMOHOCOBUTA,
{rop — B BHIIMOMHTE.

:3I'IH.‘I[’1TGJIBH&H ROHUESHTPAMA anaTuTa B MUIKPOBLIX IerMaTnTax HHoIHT-
YPTHTOBOIO KOMIIeKea NOpoj Habmopgadacsk Tpswasi. B opmom ciaydae apa-
THT GBI BCTPEYEH B MEJaHOKPATOBOM IeIMaTHTOBOM Tele Ha rope Kyrmesym-
yopp B Buje Kpynubx (0>X10 ¢M) npusmarndeckuX KPUCTANIOB, CROHI[EHTPH-
POBAHHBIX BMECTe ¢ WePHHIM STUPHHOM B HEHTPe IIIHPA; Bech TAKOIH YyJacTOK
nmen pasmep 0.5>1 m. B AByX Apyrux ciyuasx MeIKo- H CpeJ(He3ePHICTL
AWaTHT CHArasl B HerMATUTOBLIX TenaX WPOmHIKd M JHAB0UKE MONHOCTLHIO
2—10 em. o xpany pujiesienns anarnra nackimenst Kpynusmn (0.5— % 1 em)
OpusMaTHIeCKUMHE 3epHaMH cdeHA. ITa amaTHTOBasy MUHEPAJN3aIuA Oblla
BCTpPEUEHA B CYLIECTBEHHO He(eIUHOBLIX IErMATHTOBHX Texax ua rope IOk-
enop u B jonuHe p. JIaBoiok.

B mauposnx mermarurax, 3aleraonpix B pPRCUOPPUTAX, CKOLICHWSH ama-
THTa HabdMIofaINch Ha 3amajHOM CkiIoHe cepepuoro lloausymuoppa, BOamsu
anaTATOBOrO MecToposRenna. Ilermarnrosnie Tena clomenst 31ech Kpy nHOK PI-
CTANANIeCKIM He(eInH-N0JeBOIMIATOBLM arperaroM n nmeor pasmep 210

n 314 m. CronGuarne kpueraiinl amarnra pasmepom 0.5X 3 cm pacmosa-

TAITCH B MEHTPANBHON 9acTH MerMaTHTOBLIX Ted, PaaMep MOHOMUHE A LHBIX
cromnenuii anatnra 0.4 X0.3 M, cTpyrTypa HX CHONOBHjHAN W pajdainuo-
AyuncTasi.

B coterserno nermarntax (Munepanst Xubnuckux u Jloposeperux Tymap,
1937) — mmuddepeRIUPOBAHAKX ITEIMATATAX HITOIHT-YPTHTOBOrO KOMILIEKCA
WOPOJL — CROMIEHUA amaTATA He HAGMIOmATuch. B HEX OH BOTpeuyaeTcs Kak
ARIeCcCOPHbIH MUHepai.

B pucuoppmrax maBecTHA 30HANLHAA METMATATOBAaA KUIA, COAepsRAmas
CpaBHUTENLHO KpyirHoe ofocobieHme meixrosepHmcroro amaruta. Ilpm momr-
HOCTH, JOCTHTAoNieil MecTaM 7 M, /Kija Npoc/e;keHa Ha PACCTOAHHM OKOJIO
30 m. [Mo wpanm :KAIBl HAGITIOMAGTCH Y3Kaid MEIKOKPACTALINYCCRKAA HIUPHH-
HHErMATHTOBAA OTOPOUYKA. Ja Hell ciegyer KPYyIHORDHCTANABYLCKAA B0HA,
CIA0FREeHHAA PATIANLHO-TYYNCTHMI arperaTamMi (COJTHIAMM) YePHLIX JIHHTIO0-
HPUAMATHYECKUX KPHCTALIOB ampubona. Mensay kpucraliamu amgudoda
pacioTaraloTcs Melkie 000co0NeHHA ajynApa, KAHKPUHATA W I[EOJUTOB.
IlenTpannaaa 30Ha HerMaTHTA CJ0KeHA OJOKAME OJIeHO-PO30BOTO MUKDO-
auna pasmepom 0.0 1 v, Memay GookaMp MUKPORIMHEA PazpuT BOTOKHE-
CTHIT ACTPOPUAINTOREIT ATPeraT ¢ IIPHMechld BOJOKHMACTOTO cheHa W TeRTO-
anTa. B HeHTpasbpHOIl e 30He MerMaTHTa PacloiaraeTcs arperar MelKo3ep-
gueroro (0.2—0.3 my) amardra HempasmibHOIT (GopMmer pasmepoM 2X4 M
(puc. 10). B amaTute 3arI09eHtl OTeJbHBIE UTOJIOYKIL M PaanaJbHO-IYIHCTHE
cheponuTH BrUPHEA U OTHCILHLE OTCHDL MeJIKNE BePHHINKYE MEHePAIa, Mo omn-
THYECKUM CBOICTBAM OANM3KOTO K HEeTYyHUTY.

Cpasanresn0 MHOIO amaTiHTa B HErMATHTAX J0BYO0PPUTO-PHHKOIUTO-
BOTO THIIA, 3aJCralomux cpemt prucioppuros rop IOxcmop m Hsecaordopp.
Opgako KpHCTAJILI ADaTHTA B OTHX 00pasoBaHmAX OGHYHO PACCESIIL
H He [§aoT 3pagurelsHsx cromienwii, HeGoapmue ofocofmeRus aToro

MHHEpada B TARUMX merMarnrax matmogamuesr Toupko 0. C. Crenmmensis
(1962).
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B6amsnm merMaTHTOBEIX TEN B WIlOAUT-YPTUTAX H PHCHOPPUTAX HePEIKO
MoEHO mabaomgars mearue (10—15 cm) MmomomMunepaixnusie 060c00IeHNs DTH-
pPHHA WIH SBRuajiuTa. Berpewaiorcs BOJMBHN [MeIrMATHTOBLIX Tel H MeJKHe
(46 m 510 eM) mMATPOBEe MOHOMIHE PATLHBIE 000C06IeHIs TLIOTHOTO KPYH-
HOZEPHUCTOrO anatura. J[Ba Takux nmmmpa B MACCHBHOM ypTHTEe HA0IIONAIICH
#a rope lOxemop.

MouomuHepaababie 000COGIEHIS aMaTHTA BCTPEYAIOTCA I B OIHEIeHeTHIe-
CRUX jKIIax. B o0HajKeHIAX MaccHBHOrO yPTITa HA 3aMaJHOM CKIOHE TOPEL
I0KcTmop IMeeTes FHIIKA MOIHOCTEI0 2—5 M, KpaeBhie 30HB ROTOPOIT CI0KeHE

Pme. 10. Anmarnr (ceemace) ¢ PAgUATLHO-IYIHCTRIMI chePOIUTAMH BIH-
puna. CronjeHme amaTHTa B HerMaTHTe (ceBepHBE oTpor HyKmeByM-

qoppa).

KPYOHBIMA IPU3MATHYCCKHMU KPHCTAIIAaMH DTrUPUHA, & [MEeHTpaJbHad 9acTh —
MeaKozepHHCTEM anaturom. Kpuceramust srmpuaa (0.5 1 cM) conpoBoRIaI0TCH
OeIbIM KANKPHHATOM. B MeIKO3epHHCTOM AamaTuTe BCTPEYEHHI OT/ENLHELE
Braogenusa Meakux (0.05 MM) KpHCTANIINKOB MUpPKOHA.

Ha rope HoamBa B KpyIHOKPHCTALINUECKON HATPOIATOBOI JKATe MOIMIHO-
¢TI0 0K0J10 20 cM MMeroTeA 0Gocobaens (3 X 10 cm) GaepHo-roxyGoT0 KpPymHO-
36PHMCTOTO amartnTa. Y 3adp0aHI0B HATPOJUTOBAA ;KIIA 06OramieHa Jermm-
JOMEJaHOM, BTHPHHOM M acTpodUIInTOM.

B kpynHOKpHCTAIIMYECKNX HATPOJMTOBHX JKILIAX, CPeM PHCIOPPHUTOB,
AMATHT BCTPEYAETCA YACTO, HO B PACCOANIIOM BIJE.

B pncuoppurax ceseproro orpora rops KykucByMaopp uMeercs HeckoaAbKO
KpyTomagarnmux R MomEocThio 0.2—0.8 M, CI0/ReHANX B 0OCHOBHOM KPYI-
HHIME KpHCTAJJaMu JenmpomenxaHa, Jlemmjomera® accOMUpPYyeT ¢ MHKPO-
KIMHOM, HUTOILYATHIM HSTHUPHHOM, ACTpoPHIIATOM, KaHKPHHHTOM W IJIOTHBIM
CHPOCTIONUCTEIM arperatoM (mceBnoMopdossl mo Hedenuny). ATaTaT B 5THX
RIIAX mpefcTaBied kpymubiMa (1—3 cm), HO HenpaBUABHBIMIL KPHCTALIAMIE,
KOTOPHIe 00PasyIoT JHH30BIIHBE CKOTUICHIA, TaIIe BCero y 3alb0anoB KL,
Pucyoppmr B6aman sxwi, wa paccrospum 5—15 cM or HUX, rycro HachIneH
ATMATATOM.
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NEFMATHTLL, KNJILHBIE NOPOJALI W
HH3ROTEMIIEPATYPHBIE 9H/IOTEHHBIE OBPA30BAHILA
B KPYIIHBIX AINATHTOBBIX TEJAX

Pacnpocrpasennnie B aTaTHTOBLIX TeJIaX TPyGOKPICTALINICCKIIE AT PeraTH,
CEeRyIIMe JRUIBHBIE MOPOALI I I03THNE SHIOICHHBIC FRILIKH, OTJHYAIOTCH 0T
BMEIAIONIX UX [0POJ| MeCTPLIM MUHepAlbHIM ¢OCTABOM M XapaKTepoM mapa-
remermuccRix acconmanmii. Lo 41954 r. ot 00pasOBaHWA OCTABAIICH M0
uavaennbivi. IlerMaTiTsl B AHaTATOBLIX TEAAX M HX MHHEPAT LI COCTAB sB-
AAIOTCA B HACTOsIee BPeMA MPeIMeToM CHenHaIbHoro ccaefopanna. B npu-
BOJAMMOM HHKe 0030pe 0 HOX JaiorTcs camnle oOmue csexennd. [Tourn see oc-
TAAbHBE 0O0PA3OBANNA XAPAKTEPHSYIOTCS 110 MaTepHaianm, codpatnm b 1954 —
1962 rr.

B radxa. 6 gapa Kaaccnuranua MerMaTuToB M SRIILHBIX TOPOJ, BCTPedaio-
IMUXCHA B anaTHTo-HedeIHHOBLIX Tesgax. Bo3pacTHLle rpymiibl sIILHLIX 00pa-

Tabaumma 6

Hosgane :xuaphbie 00pasoBanns B auaTHTo-HeP2IHHOBHIX NOPOTAX

- — —
=
3
L=}
Qe : 2
a0 OcHoBHBIE 0CO0BHHOCTH
Tuiisl HUIALHAIX 00 pasosanui R B3aNMOOTHOIMEHWI ¢
c32 uE BMEIAaonMy o pPoLaMiI
2ZZ2 3
Qe o
2ado
Roe=
Auaburie nopogws  miio- I Yacro npmypoueHel K
JHATOBOTO M YPTHTO- KPYNHLIM  TEKTOHHYE-
- BOTO COCTABA © AnATHTOM, CHUM HAPYIMeHHAM, CO-
IMermatiTnl HAOIMTOBOIO HPOBOKIAIOMAMCH  TI0~
il e R BOPOTOM 110JI0CUATOCTH
HO HeDOJIRINONH  KOH- PYBI.
meHTpanneil JeTyunx :
N PACCeHHHBIX  dJle-
MEHTOB. AnaTHTO-THTAHOMATHE- 1T Hepegko cpazanbl ¢ Tek-
THTOBLIE FRUIIEL, TOHOYECKHMM  Hapy-
clpen-srupuH-aBruTo- UICHUAMA  CcpejHeil U
BEIE FRHJILL. MaT0il aMIJINTY /b,

JIyABPUTORBIC JEUALL # SRUAK  JAYARBPUTOBMX Herma- [ 11
THTOB.
Cpasanpl ¢ KPYHUHBIME
v JmakiaazaMm, HHOLJA
¢ JRCCTKAMM TEKTOHH-
YECKHMH  CMEI e HITAMI
HEeG0IBINoH AMITIIH-
TYALL.

Hedenmu-nonesomnaTobBuie SKUJAbLHLC IIerMATHTH €O
SHAYNTE/]BHON KOHMEHTparmueidl Jeryunms u pacce-
AAHEIX 5JIEMCHTOB,

OCHOBHEIS IMEA0URBE KUILEBIe TOPOALI. v

Megue ®UAKN, CHOMKEHTNE HO3AHEME sujgovennsimu | VI | Upuypodens ® Meawum

MHHEpaIaMiu. AMARITA3AM,  MHEDPO-
chpocaM M K Tpeu-
HaM OTAeIBHOCTH [10-
pox.

30BaHMIl BhI[eJeHEl HA OCHOBARMEN ma(aofgaBmmxcsa mepecewennii. Heckoapko
HeOIpejieTeRHoe BO3pacTHOe I0J0jkeHHe He(elnH-T0JeBOIINaToOBEIX IIerMa-
TUTOB (COGCTBEHHO MErMaTHTOB) 00bsicHACTC A He0OIBIIIM KOJIHYeCTBOM Ha0.II0-
pennii. I'pyGoxpucranimmueckne arperatsl y pTHTOBOTO M Mil0JANTOBOTO COCTABA,
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Tabnuma 7

IlermaTnThl ¥ MO3AHEE SEMALEBIE oOpa3cBanna B anaTHTO-
eheno-neeIMHOBMX TOPONax

Boapacr-
HBIG TPYTI-
TN IREIEHEE Bl (0T Ocnopikle 0COGEHHOCTH
b 06 pasopaHmii Golree BEAMMOOTHOLICHIL ¢
palnpnx BMEMIIOIIEMR ROpoTamit
K Hoaz-
1IM)
i
; Hermatnrer mitonnroBoro I 1 Hame HENPaBuILHLIC
i CcoCTABA. ! NI P ORI HL 000~
i cODJIeHNA B HOPOAax,
Aparnro-ruranonarge- 1 Cpasanwl ¢ menxmmu paa-
THTOBBIE FKUJILL. PLIBHEIMH Hapymie-
HEAMH.
Hoer aymepnTos WoJy- 1 l
ABPHTOBLIX  IIEIMATH- \ CrAsans ¢ KpPYITHRIMI
TOB. ] JUaKIa3aMu.
A MOMYMENTOB. v J
Hunkn, CII0REHERIG v [Mpuypouennt ® Memxkum
1O3HNMIL OHJI0TeH- JlnaKiasaM u o Tperu-
HEIMIL MITHEDATaMI. HaM  OT/eJbHOCTH.

NO-BHAMMOMY, BOZHHKJIH OJHOBPEMEHHO ¢ AUATHTCOMEP/RANUME R LHBIMI
HOPORAMIT; OHII MOJOKEe HerMaTuTOoB, GIH3KIX HO COCTABY K JIYABPHTAM.

B amaruro-ceHo-medeInHOBEIX IOPOAX BCTPEYAETCA TOT jKe KOMIIEKC
FRIVIBHEIX  00PA30BAHMIT, HO BMECTC ¢ TeM NMEIOTCS W KOPEHHLEe OTIHYNM.

3 8 S (e el (G S R Fe s N R P
[irme (¥ 5]9 @rﬂ' 7 e (s

Puc. 11. Ofnamenne ma cknome ropst Ilerpeauyca (mepesan Ilerpemmyca).

1 — PHCHOPDPHT; 2 — DPUCHOPPUT ¢ ATATHTOM; § — ANaTUTOBAA MOPOAA NATHUCTOW TeK-
CTYPHL: 4 — TEerMaTouAHBIE pHCYOPPUT; § — PARIMHI0BAHHLI CHIBHO W3MeHEeHHBI pHe-
MOPPHUT: 6 — MWJIBHLI HHOINT, 7 — NOJEBOMIIATOBBIE IPMKAIKH; § — MerMarur; 9 —
AYABPUT; 10 — JKAJIKH BeJIeHOT0 BOJOKHHCTOro arupuna; I1 — 80Ha TIOBBIIEHHON| Tpe-
HQIHOBATOCTH ROPOI; 12 — oBAHANNT-arHPDHHOBAA RIIKa, 13 — OCHIb.

31ech HEe BCTPEYAIOTCHA FRIIBHEIC MOPOJL ¢ ANATATOM, 3a VCKIOYEeHHEM ama-
THTO-THTAHOMATHOTATOBLIX FKIJ, 4 MErMATHTH MITOAATOBOTO COCTABA MMEIT
HacTOJLKO HEeOnpejeleHHLIe B3aHMOOTHOIIEHHs € BMEIAIOmMUMH HOPOJAMH,
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970 MX BO BCEX CJYYaAX TPYJHO cUNTaTh ceRymmmu obpaszosammamu. Hiracen-
(PUKaMA DO3IHNX KHILHHX 00pasoBaHMil, BCTpevaloONXCcA B alaTATO-cheHo-
HedeIMHOBHX TOPOAAX, HpUBOIUTCA B Tabm. 7.

Hexroropsim csoeofpasmemM OTANTAOTCH IO3THAE SRUILHLIC 00pasoBaHNS
B anmaTtaTo-HedeInHO-I0IeBomnaTox mopogax ropet [loausymaopp (radm. 8).
37ecs BeTpedalOTCs XapakTepHbe JIA PHCIOPPHTOB IBAWATATOBEIC M IBHA-
JTHTO-9THPUHOBBIC RINIKH, & TAK/Ke MKINIBHBIL mopOIPOBHIHEIT IOJeBONIma-
ToBET Hionut. Funbanie obpasonanus B paiione ropw Hevpeamyca snawm-

Tabamma 8

TMozgpne sknabHble 00pasosanuA B AMATHTO-He(eINHO-
noxepommarorsix noponax IHeaypymuopperoro

MBCTD])B}RI(EI-]]HI
Boapacr-
HBIG TPYII- \ :
THIE FRUITBRMX i (O Ocuopnue 0coleHBoCT
oGpasoBaHuil Gosiee B3aUMOOTHOLIEHITT ¢
PAHIHY K BMEIatoMuMi 110 POt Mt
HOZAHIM)
YeTKOBHHEIC  CERVIIE I IIpnypouensl K fescHO
IBAMATIMNTOBLIC M 2B/(H- BLIDQKEHHBIM  TEKTO-
aImTOBO-3rH PHHOBEI ¢ HIUECKIM Hapyie-
SRTIIRH . HAAM.
Hanm  nopdupoBnnoro 1T
NOJIeBOHINATOBOrO Milo-
JnTa.
JlyaspuroBbie UL 1T [Tpuypovens K Kpyn-
HEIM JIHaKJ143aM.
Huneouii  Hedeanm-no- v
JIEBOIOTIATORKIL  nler-
matut (ogHO HabmIO
jpenne).
Wunawu, coomennnie 10- v IIpuypoyeHsl K MeJIKAM
B[AHHMH OHIOrS8HHLIMHA AMaKIazaM M Tpemd-
MUHEpaJIamMu. ‘ HaM OT/eAbHOCTH.

TEALHO YCIAOMHAIT CTpoeHne amaTHTOBHIX MGGTOPO}EHBI{H]‘E’[ 33]13,11H0ﬁ JyTH

(punc. 11).

TlerMamuTol B anNATHTOBHIX TeAAX

B amatnroBRIX Temax pacunpocTpaHeHbl TOJBLKO I'Py(0KpHCTATINTECKHE
arperars, COOTBETCTBYIONIE 110 COCTaBY M CTPYKTYPE TPYO0OK pHCTANINIeCKm
arperaraM MiiOJHNT-yPTUTOBOI cepun mopox. Yacro BeTpedanTcA ITerMaTHTH
ITEPOBOr0» THHA, MErMaTHTHL YPTHTOBOTO, MHAOIATOBOr0 M JIYABPHTOBOLO
cocrana, nspegra — HB(})GJIHH—]]OJIOBUIHITB.TOBLIB " cobCTBEHHO IIerMaTHnThL,
OrniuanTeNbH0i 0c00EHHOCTLI0 PACCMATPUBAGMBIX ITOPO ABIAETCHA OTCYTCTBIE
B HUX KPYIHBIX KPUCTAIIOB aTaTHTAa U 3HATATEIHHEX MOHOMUHEPAJBHEIX KOH-
IeHTpaifii »TOro MHHepala.

B amarmro-mEedenmHOBEIX mOpOjax damie BCErO BCTPEUATCA YPTHTOBEE I
‘MI0JNTOBEIe TeTMATHTHL. OfI OTJINTAKTCH HEOCTO AHCTBOM COCTABA 1 PE3KUMI
‘ROJIBGEIHHHME B pazMeépax MUHepaJbHBIX HHHBUIOB.
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Pue, 12. TpybGorpHceTanandeckuil arperatr ypTa- Pue, 13. rpyﬁonpnc'rauanqecnuﬁ arperar HMioJIMTOBOr0 cOCTaBa B
toporo cocrasa (I0xcmop). MATHHCTOK aATHTOBOM IIOpOfe.
1— pedenann,

Cepof — Nonepoil mMnar; wepHoe — npuaw)tamqecmle KpUCT aJuThlsoripuHa_(IOKe-
nop).



Haunbomaee weTRO BHSAAIOTCH YPTHTOBHIE METrMATHTH, HNPOCTPAHCTBEHHO
CBA3AHHEIC C ANATHTO-He(eJHHOBOH MOPOA0l KPYHHOOJOKOBOH TEKCTYPHL
(pme. 12). 9Ty merMaruTH TpejeraBaAanT cofoll Kar 0N FETABTORPUCTATIM-
4eCKOe MOJ00He MAcCHBHOTO yprura. Anarnta B YPTHTOBEIX HErMaTHTAX He-
MHOTO (10 3% ), OR paccesy B BUAe MOAKUX 3ePeH, BRAKUYCHNUNX B TeMHONBer-
HEle Muaepaisl. ITo mopdorornn n pazmepy aepHa aTOT araTHT HIYeM He OTJIH-
qaercd 0T AKNECCOPHOTO anaTHTa MACCURHEIX WHOINT-YPTHTOR,

Hermarursl MiiONUTOBOTO COCTABA OTJIMYAIOTCH CIACAYIONIUMU depraMil.
Copepacanie TeMHOUBETHHY MUuepaikos B Hux cocrasiger we Medee 40%;
TeMHOLBETHbIe MAHEPANLl: arnpun, ampnood, ched 1 aenujomenad, 061analor
BEICOKOIl CTEIEHBI0 MJIMOMOPHUIMa, HTUM OHI OTJAHYAITCHA 0T cdena W JTHPHH-
ABTUTA yPIUTOBHX nermamwms Hiionnrossie merMaTiTs HECKOALKO ofora-
meHsl noaessiM mmaroym (no 20% mo obnemy).

U'papuns HerMaTHTOR ¢ ADATHTO-HedeANHOBHME HOPOJAMIT FeTKITe, HO OT-
JIeALHEIE HAHOMOPHHLIe KPUCTALIL HIIpiHa I Heelifga IerMaTuTos myﬁop{o
NPOHUKAKNT B ORPYMAOMUNT WX MeAKozepHueTHii arperar anarura (puc. 13).

T. H. Nsanora (1963) me cormacua ¢ gesenmeM 1merMaTnToB, cOJepPsKAIHX
amaTuT, Ha YPTATORHE I witonuronse. OHA cyuTaer, 9T0 He0OX0{HMO REIIEINTh
IPpYyNIy «amaTHTOBHIX ITeTMATHTOB) (110 MHHCPATBLHOMY COCTABY), He JedA HX
na ypruroskie u mitoantonsic. [Nemeauc «amarurossix mermarnrosy T. H. Wea-
HOBA CBA3LBALT ¢ «anaTNTOBOI Marmoiiy. Ognako B Hactosmiee BpeMA HET Ka-
EuUX-Mn00 BeCKHX OCHOBAHMIT sl BEICAEHIS <ATATHTOBLIX [ECMATHTOBY.
AuataT He sBJifeTCH OCHOPHOMN COCTABHOIN YacTHI0 PACCMATPUBACMBIX HErMaTH-
TOBEIX TeJI; KPOMe TOro, B OT.THYHe OT IPYIHX MHUHEPATOB ITHX HEMMATHTOB OH,
KaKk IPaBiio, MeNKO3epPHUCTHH. AHaJOrivibic HErMATHTH BO BMEIAIOIHX
HiTOAUT-ypTATaAX JAI00 CONEePyRAT OYeHh MAJ0 amarira, Jub60 BooGme ero He
nMeT.

I'pynna JysBpATOBHEIX 1HerMATUTOBLIX KM BHepBhie OhIa BLIZedeHa IIpH
uayugenun HKemopeRoro auartuToOBOrQ MeCTOpPORAeHUd. JTO Pe3Ke Ceryuyue
TEIMATHTOBLIE AL, KOTOPLIC CJAOKEHEI IOJEBEIM IITATOM, HIUPHHOM, aM{H-
6osronm 1 Hedeamnom. CTPYRTYPA MX HECKOIBRO HAIIOMHHAET CTPYRTY PY #KIIE-
HBIX JYyABPUTOB: NPUBMATHYECKNE EPHCTAIH 1mojdesoro mmara (2X5 cMm) u
arupnaa (34 car) OpHeNTHPOBAHL B HAUPABICHIN TaIeHHA K, KPYIHO-
KPHCTANAMULCKNe YUacTK, 000raumennse n0JeBHM TIIATOM, PacnoldaraloTes
mo Kpasm mir. Jlysspurossie mermartuTel oramuaiorca Bhicorum (g0 20%)
CONepIRanmeM JAMIPoPIIANTa, KAk W B JIySBPUTax, — CyN[ecTBenno Gapue-
Boro. llermarirhl 2T0i pPazHOBHAHOCTII COBEPINENHO He COJep:KaT anaTHTa;
TOADKO ¥ KOHTAKTOB ¢ BMENAWMHMME WX alaTHTOBLIME HOPOJAMA B HOICBOM
miaTe MOKHO Habmojgars KCeHOMOpPGHBIH amaTur.

Mo muenwio T. H. Upamonoil, «. . . Aygppurosse HerMaTiTs HeIecoodpas-
Hee Ha3LBaThL HEerMATONHBIMI JAYyABPHTAMA 0 BHACHCHUA TEHe3NMca CaMux
ayasprrornx s (1963, erp. 207). Hecommenno, wro, XoTd JIyABPUTOREIG
merMaTOTH M OTIAHYATCsA Pe3ko IoBumlennsiM cojepikannem Ba, Sr u Zr,
110 THITY OHM ORI K ¢IINRORKIND HeTMATHTAM: B HIX COXPAHAITCH CTPYRTY -
HEIe 0COBCHHOCTH ONpejeleHHOIl MOPOIbl I OHI MOryT OLITH CBA3ABK ¢ Neil ce-
pPHEIL MOCTeIeHHMX Hepexogos. Kpyurokpucraiinieckite (ILIIMPLy B JIY ABPI-
rax Xubnu 6umm orvevens £, B, Hocrsurenoit (Manepaam Xuonucxux u Jlo-
Bo3epcrux TyHID, 1937).

Hedennno-nonesonimarosbie NerMaTATOBLIE FRIVILI B aNaTHTOBHIX TOPOJAX
BCTPETAIOTCA PEIKO,

JRuabnsie mopossl

JRuwirpaLIe HOpPOALH ¢ amaTHTOM pacHpocTpaHeHbl rIaBHLEIM 00pasoM B ama-
TrTo-HedeuHoBHE Tedax, [lo cocTasy w ¢TPYKTYpPHHIM 0COOCHHOCTAM OHH
OIIBKN eMeHTY ADaTAToBOil Opekduy; B MIOJAUT-yprTATax M PHCYOPPUTAX
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a1t 00PA30BAHN A BeTPedeHsl He OB, 32 UCKIIYeHIeM AMaTNTO-TNTaHOMATHe -
THTOBLIX KU,

Tax HaaviBaeMbie (IHCTePOrEHATH (FKIUILHBIC HOPOIHl THIIA ATATHTOBOTO
MHOJIUTA — IEeMeHTa ATMATHTOBOH OPeKYHH) Y4acTo BLIMONHAIOT IIBE KPYILHKIX
PazpEIBHBIX AHCTORAMIL, 10 KOTOPRM OTHETbHbe OJ0KH AMaTATOBLKX Te/l MOIYT
GHTL caemeHN Ha gecATRI MeTpos. Ilepepxo oHI CONMPOBOKIAIOTCA 3aBOPATH-
BAHHEM II0JOCYATOCTH IOPOL.

T. H. Wsawosa (1963) npegmaraer IeTnTh Bee (THCTEPOISHIYLCHIE»
FRUILL IO COAEPRANI0 ATaTHTA Ha CYIECTBCHHO amaTHTOBHE, AaHATHTOBHE H
anaTurcopepsramue. OHAKO HPH JleleHil aTHX 00pasoBanuil Ha 1Be BO3pacT-
Hble TPYIIIHL OHA BREACAALT FRIJE, OJAUBKHE K alaTHTOBOMY MHOINTY, M (M-
HOGHOI(OBHB BbITTOJHEeHM ). ({MBIIRUG.TI()HUBIJ(’ BBRINOJIHEHH AA» TEKTOHHYECKHUX
Hapymennii 8 6epneix amarnrom mopogax T. H. Meanora cunraer cnnrenerng-
HEMI ¢ DOratsiMi  (HATHHCTEIMI) TOPOXAMU, BHEAPUBIINMICA HECKOIBKO
MO3FKe, TPOUNE JKe (PHCTePOTeHUTHY OHA CBARBEBACT ¢ GOPMUPORAHIEM ANaTH~
TOBOIL Operdni,

Amarnt «rucreporennToBy mo (opMe I pasMepy 3epHa He OTIMYAeTCH OT
AMATHTA BMENIAKIIX HOPO.

OOpaszoBaniaMi, GAUIKUMHE 110 THIY K ('ICTePOreHITAMY, ABISIOTCA MAI0-
Mormasie (3—5 eM) cdenonnie M c@emo-HTupum-aBruToBEe skuarn. Orn cpan-
HUTETBHO dacto Berpewaires B upefenax lOremoperoro m Ryadsmoperoro
aMecroposigenitii. Caoykentl TakHe ;RIIKH KDPYIHEME TaOJHTIaTsIMIT HHIHBH-
JiaMi C[l)CHZ\ I npusmMaTUYecRuMH 3epHAMIL STUPIUH-aABruTa, Ha I'pabHune ¢ ama-
TUTO-HehEeTNHOBLIME TOPOIAMII, PE3KO HACHIEHHLIMHE BKIYCHUAMI AllaTHTa
H UMEIOTIUMY TONRWINTHYeCKUiT 06K, ATaTHTO-THTaHOMATHeTATOBEER FRILILE
B ALATHTOBLIX TejaX HHYEM He OTJAMNYAOTCS OT TeX, KOTOPLIe BCTPeYAlOTes:H
B HHOJIUT-YPTATAX .

IBIHATIHTOBHE T HBHHATHTOBO-3 U PHHOBLE HUTKT B alaTHTOBLX [HOPOax
Hoausymuoppa npepcraBigoT cofoll MATOMOINEE ALILHEE 0DPaz0oBaHHS
(1—3 cm), caomennsie wpynusivu (0.5—0.8 cm) wmomopdusivMu sepHAME
YePHOTO HIHPHHA W KPACHOTO HBAHANATA. JTH YRIIKKM IMHPOKO PARBUTHL B Mac-
CHBHBIX DHCUOPPUTAX, BMEIIAIDIMX AMATATOBBIEC MILIH. 13 apmaruroBLIX mOpo-
JaX JKUIRH npuo0peranT 9YeTKOBUAHYI (opmy 1 0o00ramaioTes aiaTmToM,
BeJeICTBIE Yero WX IPaHiIbl CTAHOBATCH MeHee SCHEIMI.

Mnnur noreBomuaroBoro wiioaura B paiione ropu [loauBymMuopp n3BecTHH
1o paGoram A. C. Ameranmosa (1934). Kparkie cBegenitst 0 HiX I PHUBOIATCH
A. B. Tanaxosun (1959), neransno usydenn munapase wiomxwrsr ropol oau-
symyopp T. H. Wsamosoii (1963).

[Tomepoimmaropsiii witomuT cOmepsKAT amaTurT B BHAe arimeccopa. Mexxme
U30METPUYHELE 3€PHLIIIKE ANATHTA BCTPEUAIOTCS 3eCh B WHTePCTHIIAX MEsRIy
sepHaMi HedeInHA M OUPOKCEeHa.

AnaTuronsie Tesia ceRyTcH cepHeil MUIBHLIX OPOJ, KOTOphLie BOODINE He
COIePIKAT AMATHTA WM Ke dTOT MUHEpAI BCTPevaercs B HUX Kpaiime pemro.
K ragmm ofpasopapmaM OTHOCHATCA AYSABPATOBLIC HILILI, yRIALL THATYAHTOB,
METOYHIIX Ha3albTOB H MOUYHKHTOB.

Apibie Iy ABPUTHL B ATATHTOBHIX TEIAX BCTPEvalTes B paitone rop Pac-
Byma0pp, I0rcnop, Kywuesymuopp n Hoausymaopp. Vmerro B aToM paiione
HAOTIOATOTCA M KPYIIble HHTPY3NBHBIC Tesla, cloKenubie ayaspuramn (Mune-
pannt Xubnacrnx u Jlososeperux tynap, 1937).

B menamenennonm Bujie muabHbie JYABPUTEL O CTPYKTYPE U COCTABY He
OTIMYAIOTCA OT APYTHX MEJTamoKpaToBLX Aysaspuron Xuouuncroro u JloBozep-
CROTO MET04HBX MACCHBOB, JT0 HedeIHHOBHE CHEHUTH TPaXUTONAHON TeKc-
TYPH ¢ JeiicTOBLIM HOJeBsiN miaToM, cogep:raugte or 30 o 50% remmonser-
HEX MuHepanos n ot 20 mo 40% xaixmenoro moaesoro mmara. B pailone rops
I0xcmop npeotaajaoT maMopodmIIITOBLIE Y SBPATHE; GapueBbLil TaMupodur-
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nmT cocTapiaser B ux o0neme 70 15% . Pesxe BeTpevanores AyABPUTOBLIS MINb,
oboramennsie spauaiuToM (pue. 14). Amarut B ayssputax Habaogaercs

Puc. 14. Peako ceRymas JVABPATOBAA KUJA B JWHBO0BHIHO-
m0JI0cYaTOH anaTuTo-HeeNHOBONR mopoae. Céematie omopouku
no kpasm zcuas — ppnuannr (IOxkcoop).

Pue, 15. Harponmropas skUAKA (ceemaoe), BRIOJHAKIAA TTOJT0CTH
MHEpocOpoca B JIHH3OBHIHO-IIOJOCHATON anaTUTo-HededHHOBOI
nopoge (IOxcoop).

TOMBKO ¥ KOHTAKTA ¢ AMATHTOBLIMI TOPOAMut, Ha paccroagun me Gomee 1 cm
OT KOHTaKTAa.

B paitone ropst Hoopnaxk B Kanmasax u 10 cKBayRUHAM B allaTuTOBOI 10-
POJie BCTPEYEHBI [BE CEKVINIe JKUALL MONIOCTHI0 2 W 3 M, IpPeACTaBIeHHEE
SKHJIBHOH TOponoil mopgupoBoil CTPYKTYpPhl, HECKOJLKO H3MEHEHHOI IO3[-
HAME Tpomeccavu. OcHOBHafg Macca MOPOAHL CIOMKEHA TOHKIMH BOJOKHAME
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arupupa, JeiicraMy TOJEeBOro IIaTa W HempaBHWIBHHEIMI 3epHamu Hedexmna,
Ilo medermmy pasBuT rHAPOCTIONANCTHII arperar W IeOJUTHL. B0 BEpamieH-
HMKaxX B OJHOM cJiyuae HaONI0aeTcs M3MeHeHHH HedeJuH, B APYroM — mo-
aesoit moar. Coraacmo B. M. Kymunercromy (Munepanst Xudunackux u JIoso-
3BPCRUX TYHP, 1937), oTH HOPOAH MOMKHO OTHECTH K M3MEHEeHHLIM THHTYan-
TaM. ¥ KOHTAKTOB ¢ amaTHTO-Hed)eTHHOBEIMI 110 POJaMU FKEIbHBIE 10 POJIEL THIIA

y.rmiryan'ra Gostee rpyGosepHuCTHEe, 060rAMEnkl IOJIEBIM MIaToOM I COJepsKar

Ny

0TI BHEE HeMPABMILHRE 3ePHA AMATHTA.

Munpaas mopoja THHA Iel0YHOTO (Gasanbra BeTpedYeHA TAK/Ke B pailoHe
ropst Heopmaxk, B JIByX KaHaBax Ha sanagmom ckiome ropsr. Ilopoga cnianno
usvenena. OcHopHag ee Macca CJIOKeHA XJIOPUTOM, GHOTHTOM, CII0/0il, NH-
PORCEHOM; BKPAIVIEHHIKHI TPeACTaBIeHsl aBruToM. KOHTAKTH JRHIE ¢ ama-
THTO-He)eTHHOBOR IOPOIOIT Pe3KO cerymne.

Heckoabko MOHUHKHTOBRIX JKIJI WMMEETCS B AMATHTO-HefeIMHOBEIX IIOPO-
aax Ryruncsymuopp-1Orenop-Pacsymuoppekoro Tena: ogna raras mxuiia odna-
pysena na rope Hyoanmop, ngpyras — Ha rope Heopnaxk. Kpyromapaw-
HIe MOHUHKUTOBBIE ;KB uMeoT MomuoeTs o1 1 10 10 M. Hame BerpevaoTes
IR OJUBUHOBOTO MOHYHKUTA.

B amarnroBpix Tesax MOHYHKNTH HepPeAKO CepPIeHTHHU3MPOBAHH ¥ Kapho-
HATH3MPOBAHE. ATATHT B MOHUIKHTAX OTCYTCTBYET, MPIRIE 3¢PHA €T0 MOMKHO
HafIo0aTh TOMBKO Y 3aXb0angon »mi. B MOHYIKUTOBBIX 7KHIAX BCTPEUEHE!

~ KCEHOJIHTH CHILHO M3MeHeHHRIX anaTuTo-Hede nHoBhix m0poj. 11o keenosuram

anaTuTO-Aede I MHOBLIX [OPOJ PasBHT IEerMaTOMJHBIL MOTeBOINIATOBHIT arpe-
raT, copepsKammuil BRIIOYeHN A NHpoKcenoB, amduboaa, nedeaana 1 amaTATa;
KamieBlj(Hbe 3epHA amaTHTa 00pasyoT B IOJEBOM HInaTe HeHoJdbIIHe CROIIe-
Hifg. B meppoHav9albHOM BHJE amaTnTo-HedelNHOBhEe IOPOJBHI COXPaHAITCH
TOABKO B IEHTpe KCeHOJIHTOB.

V KOUTAKTOR MOHUWKUTOBHIX JHUI aUATHTO-HedenrunosLie MOPOIL He Ipe-
TCPIeBaloT CUIILHEIX M3MEHEHMII, BO3eilCcTBHe Ha HIX ¢O CTOPOHE MOHIMKHTOB
BHPaKaeTCA TOJIBKO B TOM, YTO ANATHT OKOJO KOHTAKTOB jKIJ 9aCTO pasgpod-
JEH U CIeMeHTHPOBaH KAJLIUTOM M IHe0XHTaMu.

JRWIEN, CIOKeHHBIE MO3IHIMI HHIOTeHHBIMI MITHepaJaMu

Caomennple HamOOIee TO3JHAMH SHIOTEHHBIMI MUHepalaMi FRIVIKH
BCTPETAlOTCA B AlATHTOBLIX MOPOJAX JOBOJLHO YacTo. Oni BHIIOIHANT mO-
JOCTH HeGOIBLIINX THAKIAZ0B I MEKPOcOpocoB (puce. 15), Hepej KO pasBHBAIOTCA
BAOAL TPEHIHH OTAEJLIOCTH TOPOJ.

HekoTopsie jRIIbHEIE 00PABOBAHNS, BhITeeHHbE B AHHYI0 TPYNIY, O3k
[0 cOCTABY K KPYIHOKPUCTATIMYECKIM HHUTeHeTHYecKIM yKIJIaM, 94T0 JOKa-
ghBaer cymectBonamine B XUOHHCKOM IIyTOHE¢ HENPePLIBHOTO Psijia mMOCTMAr-
MATHYECKIIX HUIOTeHHbIx oOpasoBammii. Pasrpannvenne MO3IHIX DHIOTGHHBIX
JRINIOK 11 TAK HAZLIBAEMHIX JINITEHETIYeCKUX JIILL MOKET OBITh TONBKO YCIOB-~
whiv. Hosnume HHAOTEHIHES MUIKE He cOfepraT KPYuHbX KPHCTAXI0OB MUHe-
PAIOB, He BOHAIBLHLL M HE HMEIOT TaKUX XAPaKTePHHIX aKIeccOpheB SIATeHe-
THYECKMX JRU KaK JaMiipoQmiiaT, peAualnT, SHATMATAT, KHOOUT, depcma-
HUT, WILMEHHT ¥ (hTOPrHPOKCILTATIATHAT.

[losuire sEIOTEHIBE KIJIKA MOKHO YCAOBHO PasfelHTh Ha MeTacoMaTH-
YECRUEe RUJIKHN 3aMelleHnA I KK BhIIOJIHCHHA.

MeracoMaTHaeckne KUIKH 3aMENIeHIsi NMe0T HepOBHbe TPAHHILI, TacTo
YeTKOBHIAYI0 (OPMY; B HIX MOFKHO BCTPETHTH PENHKTHL ICPBHYHBIX MIHEpa-
JOB ORpYHAIOIMAX TTOPOI. :

HuIkn BHIOTHEHNs OTINYAIOTCH YETKMMHM TPAHHOAMH H BHICP/HAHHOML
ymomuocTsio (0.1—5 om). B HHX OTCYTCTBYIOT PENKTH HePBAYHEIX MUHEPaIos,

Bsaummubie mepeceueRdA SKIVIOK 3aMenenusd I KHIOK BLOOTHeHUA He

41



BCTPEYEHHI; IIO-BHJIMOMY, 9TH O00DA30BaHUs pPASBHBAJINCE BJOIb BapaHee
IIOATOTOBICHHON TEKTOHMKOIl CHCTeMLl TPeIie i ABIAIOTCA Pe3YILTATOM efil-
HOT0 HEMPEePLIBHOTO ITPOIEcea.

MeracoMaTnueckne KIIKH 3aMEIICHIA cocToAT M3: 1) 3eIeHoro BOIOKHH-
CTOr0 HTHPIHA, 2) BOJOKHHCTONO HIHPUHA W MeIKOUCHIYHYATOr0 JIenHoMe-
JaHa, 3) BOJTOKHICTOTO DIMPHHA, JeljjoMelana i KAaHKPIHATA, 4) TOHKOBOJIOK-
HHACTOTO IMEKTOINTA, J) BOTOKHICTOTO HEeKTOANTA ¢ (I00puTOM, ) KAHKPHHNTA,
7) raukpuanTa ¢ QIAOOPHTOM.

Yame Bcero BeTpevaoTes sRIIIKI 3eJI€HOr0 BOJOKHNCTOTO STHPHUHA ¢ JeIil-
JIOMEJTaHOM H KaHRPHHHTOM. B HefoIpnmx KoamuecTBaxX B HUX BCTPEHAIOTCH |
BOJOKHHUCTHIL acTpodmiNINT 1 BOJOKHUCTHIT cder. B pommue p. Kymniiok
B KepHe OypoBOil CKBa;RUHBI B ANATHTO-He(EIMHOBHIX IOPOJAX BCTPEUEHA
JRUJIKA BOIOKHHCTOTO JrupuHa ¢ BHILJIMOMUTOM. I‘IBHPGPHBHRH B MacCHBHOM
YPTHTE, B ANATHTOBOI MOPOAe OHA NPHOGpeTaeT YeTROBIIHYIO (I0pMy, O0T/1eTb-
HEI@ 3ePHA BIJIIHOMIITA PACHOIAraiTcsa B IMHTePCTHIIMAX AMaTATOBLIX 3eper.
IT0 eUHCTBEHHAN HAXO0/(KA BINIHOMUTA B AIllaTHTOBOI MOPOie, B TO BpeMs Kak
B WIOJUT-yPTHTAX T PHCUOPPUTAX BIULIMOMIT OKOJO AIAaTHTOBLIX MEcTOpo-
AYIEHHIT BCTpevaeTea CpaBHUTEeIbHO HacTo.,

(Daroopur B amaTHTOBHIX Telax Takime OYeHbL pefok. B omuremerigeckux
JRIIAX W O3JHAX DHAOTERHLIX KIVTRAX CPeii HiloANT-y PTUTOB I PHCIOPPUTOS
OH HaGI0AeTesl TOPas0 vame.

Jlaa MeTacoMaTHIECKHX JRIIOK 3aMENIeHHsA 0COGeHHO XapaKTepHB BOJOK-
HICTBIE CTPYRTY P (STHPIH, HeKTONNT, acTPOQIIINT, cdem), TpIIeM BOJT0KHa
MHHEPAJIOB pPacnojarainTcda HJIH HeIIpaBWILHO, WIN IMapalleJlbHO rpaHuIaMm
AUMIOK. Jlaske KaHKPHHAT B OTHX SKITKAX 00pasyer CHONOBIHEE ATPEraTh.
OroI0 MeTacOMaTHYECKNX KIVIOK M B CAMUX sKINIKAX DPACIPOCTPaHeHH Tag
Ha3pBaeMble KOPOHUTH — KeJde(UTOBRe KaeMKI BOKDYT OTHPUH-ABIHTA, DHUT-
MaTuTa, peie — miasMennrta n chena. Kemedurosble KaeMKI CI0/KeHBl TOH-
KUMI BOJOKHaMU ampuoosa (no sarHPHH-aBrUTY), ATHPHHA I acTPOHUIINTA
(mo ommrmaTnTy), chena (nmo winMeHury), pamsanTa I nexroamnra (mo cde-
HY).

Oxrox0 HerRoTOpHIX 0coGeHH0 MOMHEX (10 20 ¢M) TOBIHIX ATHPHHOBLIX -
JOK ¢ JenuoMeJanoM HedednH ATaTHTOBLIX HOPOJ 3aMEIIAETCH MelK03ep-
HUCTHIM THIPOCJIONHCTHIM arperartoM; mopo0mHoe SBICHHE HaGII0IAI0CH WA
ropax IOxcmop m Pacsymuopp.

HMTKE BRIIOMHEHNS TOUHEe MOKHO OBLIO GBI OIPEJIelnTh KAK FRATKE
I PEUMYIEeCTBeHHOTO BHIOTHeHNA. [lpomecerl 3aMeerEnsa paspuTH Kak B HAX
CaMHIX — OJIH BTOPHYHBI MaTepHalZ MOKeT 3aMeIaThCH APYTHM, TaK I
OROJIO HUX — TEePBHYHbLIC MUHEPAJI L OKPYHRAIONEIT 0 POJILI NCMBITLIBAIOT OKOJI0
JRIZIOK YacTHUYHOEe 3aMEIIEHIe, OJHAKO HA YeTKOCTH DAL JRINIOK HTO BaMe-
HIeHIe He CKABHIBACTCH.

Ry BHONHEHN S COCTOAT N3 HATPOJINTA, KAHKPHHNTA, RAJIBIUTA.

Hauboaee xapakrepusl HATpoanToBbie ;Ruaki (ca. pue. 15). B mitomnr-
YPTATAX COCTAB JKUIOK BBHIIOJHEHIA (0iee pasuoodpasen. Tax, B mitommr-
YPTHTAX BCTPEYEHHI FaKMAHUTOBAS JRIIKA ¢ YCCHHIHTOM, FKUIKA CYyJIbgar-
KAaHKPHHITA ¢ XAILKOIHPHTOM, KANLIUTOBAS HuAKka ¢ dpankoraurom. Oxomo
KaJBIHATOBOI MUIKK ¢ (PAHKOJUTOM 110 HedeJAnny YpPTITa PasBUTHL 1CeBJI0-
MOP(OBEL METKO3ePHICTOTO KAIBIHTA ¢ PETHTOM.

FRuarn  BOCKOMOOGHOTO CAMOHUTA, BOZMOMKHO, TaK:e ABIAIOTCH HHI0-
PeHHBIMII HH3KOTeMOepaTypHbIMII ofpasopanimsni. Derpewalores OHM BJal
OT JHEeBHOIl MOBEPXHOCTH H He COMPOBOKIAIOTCA THJIPOCIIOIHCTEIMIL I IITHI-
CTHIMM MITHEpAaJaMu; CJaraloniii NX CATOHAT 0YeHb YHCTHIT 1 IIIOTHLIIL.

JLTsa sRUIOR BEIIOJIHEHH L XaPAKTePHO MEIKO03ePHICTOE ILIIOTHO® CIOKEeHIe,
Pesxe madiogaercs momepeuno-niecToBaToe cTpoerne (HaTpOJUT, KAHKPIHUT),
(DpaHKOIUT B RAXBLIIUTOBOM FRINIKE IIPE/ICTABIEH MEIKUMU (YT po00pasHbIMIL
IHHBHTAMH.
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TPEIMUHHBIE 30HLI THIEPTEHE3A
B ATIATHTOBBIX TEJAX

Ha preBHOl MOBePXHOCTH uieoqbie MOPOALl XUOMH HCMLITHBAKRT aKTHB-
Hoe Quamdeckoe BLIBeTpPUBaHIIE; XUMHYECKOe BRIBETPHUBAHIE PA3BUTO ¢jiabo.
[IpoaBmsiercss omo B pacTBOpeHun wedeanHa M OTIOKREHIN I3 PACTBOPOB al-

i’
F
|
|

Iofama M omana, KOTOPLIE PAcKpPUCTALIIBOBLHIBAETCA 3aTeM B Xale0H.

WnrencuBHOE paszBuTHE HMPOIECCOB XHMUYECKOTO BLIBETPUBAHNA B XHUOHHAX
Ha0II0JaeTcss BAONAL TEKTOHWYECKI! OcaalIeHHHX B30H, KOTOPOe IIPOCIIesH-
Baerca wa rayoumy a0 400 M or pHeBHOil MOBepXHOCTH. JOME IHIEPreHesa
Tepeceral0T AMATHTOBLIE TeJa.

TexroEmuecke 30HLL, M0 KOTOPHM pasBHBAIOTCS IIPONECCH IUIEPrenesa,
npefcTasiAoT cofoii cBOeoGpasHbie AUAKIA3DI, XapaKTepHAYOHIecH OB~
WEHHOH TpempHoBaTocThio mopox. Momupoers 30 0.2—30 M, pasmep oTmenb-
HuX TpemimE 0.5—20 mm. Passupaonyiecs BAOIB HTUX 30H MPOMECCHl XUMH-
YOCKOr0 BEHIBETPHBAHUA CBIJIETEABLCTBYIOT O TOM, WT0 9TO HamOOIee IO3[HIIE
TeRTOHNYCCKIE HapyDIeHHA.

Tar masnBaemile «paspymenasie 3006 n3BecTHr ¢ 30-x rogos. B 1939 r.
omn mayuamen II. H. Ympsuncrmm, B 1949 r. — 0. B. Hurwurumnm n
B 1952—1954 rr. — C. C. Hyp6arossiy 1 A. @. Muxaiinosoii. HosooGpaso-
BaHUS B OTHX 30HaX CUHHTAJHCH B OCHOBHOM p(_‘.'SyJIl:T'ElTOM HU3ROTEeMIIEpaTyp-
HHIX DHJIOPEHHBIX TPOLECCOB, M TONBKO OTYACTH — Pe3ylbLTaToM IpOIeccoR
rumeprenesa (Yupsuucrnit, 1939; Hurmrum, 1949; Hyp6aros, Muxaiiiosa,
1954).

HHI'IGOJI(.‘C IOJHO U [eTallbHO TpemuHHbIe 30HBL BHBBTPHBE\HI[H B IIOponax
XuGuuexoro macensa onucanst M. J{. Jloppmamom (1962). Bee HosooGpasosa-
HilSl B HUX OH PACCMATPHBAET KaK PeayinLTaT THIepreHesa, a caMil 30HLI Hasbl-
BaeT aumeitppiMu soHamyu BuiBerpuBamusa. M. 1. Dopdmamom ycramomiennt
B XmOunax Taxkue HR30TeHHBe MEHHEPAIHl, KaK MOHTMO PIIOHNT-Geiitesint,
HOHTPOHUT, aHaTas n ¢uamnmcur. Vm BuisBiena onpejelleHHas cTagUiiHOCTS
B H3MEHEeHIN IMePBHYHLIX MIHEDAJIOB TOPOJ, BLHEIEHO JiBa MOPHOIOTHIECKIX
THIIA 30H BLIBETPHUBAHMSA 1 BBRIABMHYTA FHIIOTE33 0 HANpPABIEHHOCTH H CIIeIi-
(Ke DK30TeHHOr0 paspynieHus medeIHHOBLHIX CHeHHTOB B yclosmax Hpaii-
mero Cesepa.

B 1959—1960 rr. aBropamu wactoameii padoTH CIEITAILHO N3YTAINCE 0CO-
OCHHOCTII  Pa3BUTHA THHEPreHHBIX NPOIECCOB B  anaTHTO-HedeIMHOBHIX
terax. Wag m B mpegemax wmopoxy uioanT-ypratoporo psga  (Hopd-
man, 1962), rexromuveckme 30HEI, MO KOTOPHIM PasBUTHl IHNepreHabie 11po-
HECCH, B amaTHTO-HedeImHOBBIX Teldax YeTKO AEJNATCS Ha KpyTonajaionime It
noixoromajapmue. Tpeuwuan 3pechk rpyGee, ueM BO BMemawmuEX HOpPOAax,
4 XapakTep TPEIMHHOBATOCTH B 3HAYHTENLHOIl CTEIIEHHW 3aBHCHT OT TERCTYPh
TOPOJ.

B mpegerax amaruroBhix MecTOpO:RAEHHI TPENmiMIiEe 30HL rHIepremesa,
NO-BIUMOMY, PAacnojiaraloTcsa rpynmamu, 00pasysi CBOEro poja «yaiiby.

Opma Tagad rpynna BHABIeHa B 10:KHO0i yacTH JOKCIIOPCKOTO MECTO PO KIe-
HIA, T/le KPYIHBIE 30HB, KPYTO- I 1MOJOTOMa/a10me, BETBATCA I MePeceranT
ojra gpyryio. llomoronmagamomme 30HE 9acTO OTBETBIAIOTCS OT KPYTOMaIaio-
WX, a 0jiHa Heboasmad 3oua (ropu3ont 740 M) Ha TIyOuHe MeHseT KpyToe
najgenmne mna moJoroe.

Bropast rpynma tpemmmHEX 30H rAuepresesa uadiojaercs B paiiome
Pacsymdopperoro kapsepa.

B mepmog nmosessix neeaeposanmii 1959 r. Gnumn yeranosienst cRoeobpasHbie
4Y3IIbI» PA3PYIICHHBIX 30H B paiioHe ymeaba [lpasmamee 9X0 u B cepepHOIl
yactit Hpopmaxcroro mecToposRmenms.

Momuoern Pas3pyHIeHHEIX 30H B AMaTHTOBLIX IOPOJaX y JHEBHOI 1MOBEpPX-
Hocrn pocturaer 16—30 M, ¢ riry0HOI 0HA YMEHBIIACTCA.
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M. J1. lopdman (1962) oco6o nmoguepruBaeT pasmblii KauecTBEHHLIA COCTAB
TRAePreHHsX MHHEPAIOB B MOJOro- I KPYTOIAZAlOmIX 30HAX IHIepreHe3a.
B paspymeHHHIX 30HAX aaTHTOBHIX TMOPOJ 9Ta 3aKOHOMEDHOCTH B GOJBINMIL-
CTBE CAy4aeB He BLJepmuBaercs. M3 cemu HaOM0IABIMAXCA MOJ0TOIA/AKIIHX
B0H B IATH KaTecTBeHHEI COCTAB THIIEPTeHHNX MUHEPAI0B 0KA3AJICs TAKAM jKe,
KaK I B KPyTOIIAJar0mux.

B tpemmuunix 30max rAneprenesa cpeH amaTHTOBEIX MOPOJ YCTAHOBIEHK ‘
CHEYIOIe THTePrenHble MUHEePAJIR: CHIAPOCTIONE, MOHTMOPHITOHAT, Oeli-
AEIIIHT, OHall, Xalllej0H, HOHTPOHUT, TETUT, THAPOTETHT, aHaTas, (IIIHICHT,
TOMCOHHT 1 COJIa. m]lpOI{OB ITpHEMeHeHHue PeHTIeéHOBCKOI'0 M TepMHYeCROT0 Me-
TOJIOR HCCHeOBANMA MO3BONHIO JOKA3aTh, KPOME TOr0, IIPUCYTCTBHE AJI0-
aHa, raIyasuTa M KAOJIMHNATA.

Jasa amanmsa KOIMYECTBEHHOTO MUHEPATBHOrO COCTABA H3MEHENHEIX I'H- |
TeprenesoM anaTHTO-HededWHOBLIX 0O HAMU Ghlla HECKOTBRO [OMNOIHEHA |
cxXemMa  KOJMYCCTBEHHOTO MHHEPATOTHIECKOTO  aHANN3a, MpeIo/KeHHad |
B. H. Mexentoenniv (1953). Copepsratnine risipOORICIOB jKejie3a B DKBHBATEHTe
K TUJPOTrETHTY BO BeeX (IPAKIUAX OMCHHBAIOCDH IO OKpacke Ha cHeKTPOHOTO-
Merpe, TO e CaMoe HPOJILAHBANOCH ¢ AHATABOM, KOTOPHIi HAKATIINBASTCHA B TA-
JReI0l HeaJIeKTPOMArAuTaoil ¢parmun BMecte ¢o chenom (CM. rUIPOOKHMCITH
;eiesa ® anaraz). Cofmepieanue THAPOCTION W TANHHCTHIX MUHEPAJIOB B Jer-
KOil HedJICKTPOMATHUTHON (PARMIIT OMEenNBATIOCH IIOCTe OKPAINIMBAHMA UX Me-
THIEHOBBIM TOJIYABIM.

RonmyecTBennnlii MHUHEDPANBHEIT COCTAB amaTHTO-AeeHHOBBIX II0DOJI,
M3aMeHeHHEX THiePreHHEIMI IIponeccamn, npusejen B Tadt. 9. Copepmanimecs

Tabanumma 9

HOJ]H‘IECTB(!HHI)]H MIIHe[)ﬂ.HI)HbIIl cocTap anaTHuTO- HE(IJBJIEHOBHX nopox, B paa.rmqﬂou
c'renemi 3aTPOHYTHIX HponeccaMu XAMHYECKOT(0 BbIBETpPHBaAHMA

{B BEC. %)

MunepaJint 1 2 3 4 b 6 7 | 8
AFETAT L0 e e v seade | B3GR QLB SE.9Y, [T s N 5L 50.0
Hapeman. & ., .. o0 . « S 1H4 17330 | = 44b | B 5.3 | 124 7.0
PHAPOSAIONAL o« & o el « I ) . 1 2 R 6.4 Sl 838 | 24.7 20.2
InuAmcTRIC MEHEpANBl . . . . 0.2 0:5 1 w03 2.2 0.6 1.2 9.3 12.0
TLoneBOM TR o v ' wri oo mplie == 16| 0.5 St — 0.3 20 0.6
Turanomarmernr . — D — 0.9 0.4 0.2 0.1 2.0
[Muporcent S L R 3.8 20| — 0.1 2.4 4.0 0.6 0.9
'njipoonuennt ameaesa . . . .| 49 02) 02 04 0.6 0.6 0.3 40
Cipen e e SR 08 ] s ) 0d 0.7
Anaraz . 1.2 — -— 4 0.5 3.3 — 0.4

IDpumeganne. { —anarurosan Gpekdnd, ropa IOkenop; 2 — IMH30BUAHO-TIONOCYAT ‘A TOpOAA,
ropa PacsyMuopp; 8 — DATHRCTAH nopona, ropa PaceymMqopp, 4 — IUHB0BHAHO-TIONOCSATAN NOpPOAA,
ropa PacByMuopp; 5 — IATHHCTO-NIOJOCYATAs mopoma, ropa Kkemop: 6 — naruMcTadg Topoga, ropa
IOxcenop; 7 — JIMH3OBUAHO-TIONIOCYATAd Topoaa, ropa Paceymdopp; 8 — anaruroBad Operudd, ropa
IOxenop. JIaHHBe anTOpOB. CoCTaBLI JaHL B MOpAAKe BO3PACTAHNA COHepHanud I[INHHCTHIX MHHepa-
JIOB; MecTol aHanM3 XapakTepiayer MaMeHeHUe IMOPOALI B NoJjoromajaimonieil soue, ocTajbHble — B Kpy-
TONaAaIomMuX,

B Ta0JINITE JJAHHBe CBIJIETEILCTBYIOT O TOM, UTO OCHOBHBIMI FUITe[ T eHHBIMIT M-
HepaTaMi B MOPOAAX ABIATCH THAPOCHIONE 1 TINHUCTHIe MEHEDAJIL, THIPO-
OKMCJIIEL 3Ke/e3a M AHATA3 W PAIOT BTOPOCTENEHHYI0 POIL. AHAIH3HL He Iai0T
B cymme 100% B pesyaprare Tor0, wro npn apofieHmH 1pod OB 1OIYUYeH
BHAYNTENbHBI BRIX0X gacTuil Merbme 10 p.

Ilna ompefelenns xapakrepa W3MENeHHIl B 30HAaX THAIepreHeda ¢ yaauie-
HHeM OT JHeBHOII IMOBePXHOCTH GBUIN CHeNaZbHO M3Y4eHH IPUIOBEPXHOCT-
HEIe YUACTKH 30H, NeHTpalbdsle n HanOoxee rayboxue. OTHOBpeMeHO aHaLMI-
3UpoBATach M TOPHBOHTATBHAA 30HAJBHOCTH IHIEPreHHHX m3MeHenni. Ilpm
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9TOM YUMTHIBAICH XapPAKTe) CTPOCHUA TPEMMHHLIX 30H BEBETPUBAHNA — U3Y-
Yaanch M3MEHeHNs 10 KpaaM 200 M OKOJO OT[EILHLIX, AAIeKO OTCTOSIIIX
Apyr OT upyra, tpemuu. Peayaprarsl HaGloOJeHAIl B BUIe CXEMLI ITPUBEIEHE
B radr. 10, cxema mosicuserca puc. 16.

Yerrux rpammn MesRoy BBIIeTeHIbIMA Ha cxese 3omamm wer. He Beerga
PasBARAIOTCA OMIr OKOJO Tpemunnsl. Tar, B JHN3OBHHO-NIOIOCYATHIX OPOHAX

b somk rmmepremEHIX H3MEHCRHIT HepegKO PadBUBAOTCA BOKDYT OTHeJdBHEIX

JHH3 WHOJTUTOBOro COCTABA: OKPY:HAIOMTI X CYUIECTBEHHO ATTATHTOBLIM MH-

7

R R O e R

) e BB &R

Puc. 16. Buyrpennee crpoeHRe TPEMWHEHLX 30H THOepre-
He3a 10 pasanuyasiM ropmsorTaM [Oxcnopekoro amaTHTo-
BOTO PYAHRKA.

Topugonrs: I — pepxuufi, Il — HeHTpaabHbili, I[] — HUAHWI.

1 — HensMeHeHHBIE HIOPOIB; 2 — BHAMMbLIE TPEMMHBI, BOHBI § —

MAKCAMATLHOTO N3MEHEeHUA, 4 — CpefHeil cTemeln BBIIes AUl aHu A
¥ MENparanum, § — caaboro runepreHHoro MaMEHEHHA.

HEePATLHEIH arperar OTImuaercs rpy0oil MOPHCTOCTHI0 I CIHYKAT XOPOMHM

OpPOBOJHUKOM TPYHTOBEIX BOJ.

JaMenienne mepPBUYHEX MUHEPAIOB THICPreHILIMA BOIE TPENITH T PABOIAT
K 00pa30Baun0 TACTHUHEIX, & 3aTeM I MOJHLIX mceBgomMopdos. [Tpm srom gacto
COXPAHAITCA W CTPYKTYPA MePBUIHLIX MUHEPAIBHLIX arperaros, M TeKCTYp-
HEle 0cO0eHHOCTH amaTnToBEIX mopox. llocaepoBarernHocTs 3amemenus ofi-
HOro MAMEPrenHoro MiHepaia Ipyruay He BCerjga MO:KH0 HaOM0gaTh HEenocpe-
CTBeHHO B OGpasHax paspymenHoit rumepreHesom pyast. Yacro cramuitanie
MHHEPAJLI 00pasyioT cMech, WM ;Ke B HICeBIoMOpdo3ax TO HepBHYHLIM MHHE-
palayM OTCYTCTBYIOT IepexOanele IPONYKTHE mamermepwmii, Tak, manmpmmep,
HEPEJIKO MOKHO HAGIIONATH MOJIHbIe TICeBAOMO PGOBHL Oeii[eIINTa-MOHTMO PIILIO-
nuTa mo medeinmy.



Tatoanma 10

Cxema passuTHA THIePremHLIX HpONECCOR 3aMel[enna B amaTHTOROI Iopoje

0KO0JIO OJHON TpenHHbI

30Ha MAKCNMAJLHOro
NIMEHEHWH
pH = 6—-6.5

Bona cpepoeil crenenn
BhIIeIaYUBaniA |
THIpATALIH

3oHA cJaaloro rameprefgHoro
N3MeHEHVA
pPHE =9

Anarnt — eaaGoe pacTBope-
HIE, TMIeHKH H TPHMasku
TIEPreHREhX MIHepa oB.

Chen — anatasopuil  Jieiiko-
KCEH,

Iupokcens — rujporéTur,
annogax.

T‘Ir,’[p oréTuT.

Hedenun — pacrnopenne —

pH = T—8.5
Anarnt — oyeHb caaboe
pacTBOpPerie, TIIEHKH It

LHpPAMA3KH
MIHEPAI0R.

Cdhen — anarazoBwil neiikok-
Ce.

Huporkecens — riétnt — ruj-
porérir.

TuranomarmeTnr — rugpo-
reMaTHT — réTuy — vHA-
porérur.

Hedennn — waanenas

TNnepresunix

/-

Arnarur.

Cipen — Ropoukn auarasa.
[Mupokcens — rérnt.

TraragomarueéTuT — rjpo-
reManuy — réTur.

Hepenun — rannesans -

MY CTOTHE BLIOIeTaYnBa- | poeiaoga — T — ocit- POCIIOTA — HILINT,
HIfl, BuIlajenie H3 pac- JLeIJIIT — MOHTMOPHIIIO- A

TBOPOB oOnaja H aalo- HIT.

tana.

HamnT — MOHOTEPMUT — Ka-
OJIMHIT,

Beiinesiur — MoHTMOpHII-
JOHHT — TAJNyasuT —
KaoJIMHNIT.

IIpumedanue Hovepa 30H ykasannl Ha puc. 16,

Name nmpun wambosiee MHTEHCHBHOM pPA3BHTHH TIHOEPTeHHHX 1IPOIECCOB
HOJTHO® 3aMeHieHie BCeX 3epeH KAKOro-Tu(o muHepata Habaioaerci pejko,
To-Bupumomy, ckasniBaeTcs HeOAHOPOJHAN TOPHCTOCTH ANATHTOBOI 11O POJILL
OmpefielIyo pojib MOKeT UTparh M raszopas cocrasiswomas mopon (Ilerep-
cuane, 1959). OmuTh moxasanm, yro MySEIPHKI raza 4acTHYHO BAKYNOPHBAKT
UOPEL OPOJ M IIPEIATCTBYOT (UABTPALNI BOJ.

Vrasawnsie Ha cxeme 3navenns pil onpejedens B npodax Bojsi, otodpan-
oix 3. V. HomapoBoil u3 TOHKNX MOJBIX TPemUH B BepXHeid, NEeHTPalLHOMH I
naubonee rayGoroii sonax. Ulenounoers BOJ B TeYeHAE TOAA HE OCTALTCH HO-
CTOAHHOIT; BECHON, B NepPHOJ TagHAA CHeroB, OHa magaer Gmarogapa Goib-
WOMY KOJIUYECTRY BOMLL, MOCTYIAKNICH B TPENINHEL.

IIpn uayvenn TpenpuEHEX 30H BHBeTPUBAHES B ANATATOBHIX Teldax GHIIO0
o0pamieno BHIMAHEE HA TO, YTO TPENUHEL MOTYT OCTABATHCH ITOJBIMI, HO MOTYT
OBHITH BHIIOJTHEHK W NPOXYKTAMH OTIOKenusi W mepeorsoycenna (pme. 17).
M. JI. lopdman (1962) He paznugaer runepreHuse IPOYKTH 3aMeIeHIA Mep-
BUYHEIX MIHEPAJNOB I THICPTeHHBE MPOAYVKTHL OTJIOMKEHHS I HepeoTI0KeHns,
kortopeie Guumm Bugenens 1I. H. Unpemackum (1939). B «oxpmersix» 3oHax
II. H. YnpBuackuii mpesge Bcero BTN TPOXLYKTH 3aMemieHHA M IIpo-
JYKTHL OTIIOKeHIs,

Hwme npusegena cxeMa paciooykeHns OTIOKEHHHIX H TEPeoTI0KeHHBX
rANePrenHbIX MUHEPAJOB B TpemuHAax paspymendnx 30H. Habaopaorces oHn
He Beerja, a TOJIBKO B CIyJae HHTCHCUBHOTO PABBUTH S THIEPIeHHBIX IIPOTECCOB,

Haubonee yaajenusie oT
NOBEPXHOCTH YIaCTRH

Bepxnne y9acTHH 30H MHIepreHesa IlenTpajibibe yIacTRI

Onai. lamayasur. BeiijlemmT-MoH TMO PHJI-
BeiinenanT-MoHTM O pri- SIOMMT.
Xaamenon, JIOHUT. DIIMICHT.
Annogan. l'ujporérur. ToMCOHHT.
HlaGasanr.
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B mpejiesiax amaTHTOBHIX MECTOPOMAEHII BCTPEYalTCd HA3KOTeMIepaTyp-
HEE SHAOTCHHBIC 00Pa30BaHMA, CXOMHLE M0 MHHEPAIRHOMY COCTABY € OT/edh-
HEMH YYACTKaMI TPeUMHHNX 30H BhserpuBanuda. I mum upessjie Bcero eae-

Pac. 17. Hpyronagawoimaa TpemiMHHAA 30Ha rHilepreHesa

B JIWH30BHIO-M0J0cuaTol amatnro-vedennnonoii nopoge. Ce-

PuA COMUKEHUHX TPEHUH BHITOJHEHA GedbiM MOHTMODMILIONH-
Tom (IO®emop).

Piue. 18, Bruwuenhs anatnta B 3epHax Hedeanmna.
Mang, Gea apannaaropa, yped. 12,

IyeT OTHEeCTH HEKOTOPLIE THAPOCTIOMCTEHIE TICeBA0MO PHOBTI 10 HeedInHY 1 O/[H-
HOUHEIE FRUJIKH MJIOTHOTO BOCKOMOJ0OHOro camounta. Tpemupnasie 30HH Bhl-
BeTPHBAHMS OTIHYAITCA OT OTHX 00PA30BAHUIL CTPOEHUEM, XAPAKTEPOM 30-
HAJIBHOCTH W YMEHBIIeHNeM WHTeHCHBHOCTH H3MeHeHWil Ha rjaydumy.

Hepenkn crywam, KOrja Impomecchl rUmeprenesda HAKTa[bBARTCH HA HUI3-
KOTeMIIepaTy pHbE HHIOTeHHbIe 00pa30BaHNsA, HACTELY A TeKTOHHYECKNe 30HLL.
[Iponcxoskenne OTIENBUEX HIZROTEMIIEPATYPHLIX MUHEPATIOB OKAasHBAETCH
B TAKHX CIYYadX BeCHLMA CHOPHEIM,
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OCHOBHBIE THIIBI MHUHEPAJIBHBIX ACCOIUAINN B IPEJE/JIAX
ATIATHTOBBIX MECTOPOKIEHUI

Paccmorpenublit BHIe MaTepuas 03BOJAET BBHIAENIHTL M COMOCTABUTL OC-
HOBHBIE TUOLI MUHEPAJIBLHBIX accOmualuii, KOTOpPLle PasBUTHL B paji0He amaTH-
ToBRIX MecToposennii. [Ipesme Beero mamm JOMKHL OBITH BHIJEIEHEL MITHE-
pPAINLHEe arperarsl, B KOTOPHIX amaTHT SBIAETCH IHOPOX000PasyIOIIM MHIHE-
palom ¥ MUHEDPAJLHLIE arperaTsl, B KOTOPHEIX AmaTHT MIPaeT pojb armeccop-
HOrO0 MUHEpala MM OTCYTCTBYET COBCEM.

Cpean MuHepaTLHEIX ArperaTor, B KOTOPHIX AmaTHT IrpaeT IIaBHYIO POJh, [
MOFKHO BHIJEINTE:

1) cymecTBenHO ANMATATOBHIT arperar amaTnTo-HedeJHHOBEIX HOPOK H
Oiam3akme K HeMy II0 XapakTepy MelKHe CROINIEHHA amatuTa B NiIoamT-yp-
THTAX; '

2) cdeno-amaTHTOBLIL arperaT anaTuTo-c§eHo-HedeIMHOBBIX IO POJ;

3) mouesommaro-wedeJnHO-anaTATOBLIT arperat 1loagsByMIopperoro Me-
CTOPOKRIEHUA M MeJRUEe CKOMJIeHHS allaTHTa B PHCYOPDPUTAX;

4) amaruToBBIC, AATHTOBLIE ¢ HATPOJHUTOM, CeHO-amaTHTOBEIe 1 HIH PUHO-
anaTuToOBHEe NMUIAPOBUAHBIE W KUIONOAO0HLIE 000c00NeHns B mermMarurax 1
HINIeHETIISCKNX FIIAX cpeil HiAoJUT-ypPTUTOR H DPHCYO0PPHTOB.

llepBrie TpH BUa MHHEPAJBHBIX ArperaroB IpeJiCTaBIeHBl, IO CYNIECTBY,
OJi1101i MAPATeHETHYECKO ACCONMANNECH MUNEPATIOB I OTHAMYAIOTCH TOXLKO KO-
JAUYeCTBEHHLIMM  COOTHOIIEHMAMH pPABAHYHLIX MIHEDPATOB W CTPYKIYPOIL
Muoii xapaxkTep MMerOT CKOIJIEHHS amaTHTa, NPHYpPOdeHHBIE K IEerMaTnTaM o
DUUTEHETHILCKAM ;KHIAM; B 9TOM CJIyJae amaTuT accOIMMIPYeT He ¢ THINIHBME
mopo1000pasynImUMI MIHepalaMi, a ¢ STHPHHOM, HATPOINTOM, KaHKRpPHHH-
TOM ¥ TEKTOJATOM.

B paiioHe amaTHTOBBIX MECTODPOK/EHHE BCTPEYAIOTCH MHHEpaJbHEE arpe-
raTel B OCHOBHOM CHJIMKATHOTO COCTABA, HO CO 3HAYHTEILHBIM COJEpP/KAHHEM
amarara (10—20%), oan mmeoT nmojuunennoe passuTne. Cpegd HAX MOFKHO
BHIJ(eINTE: a) BMEmalonie IO POk, HACKIIEHHe amaTATOM BOJH3H ATATHTOBHIX
Tel, — YPTHUT C allaTHTOM, PUCIOPPUT € anaTnToM U cHeHOBLIE HilOINT-y PTATH,
0) mMOPOJILI, CeKyIe CYIECTBEHHO alaTHTOBhe arperatsl, — 0perdupy il
AmaTUTOBLIT MIOIHT, CERYINHe JRIIB AMATUTOBOTO MHOJIUTa (¢THCTEpPOreHuTR)
I alaTHTO-THTAHOMATHETHTOBEE ;KUJIEL. B perRYHpyouiit aaTHTOBEI THOINT
B 4IHCTePOTEHUTHY  PACHPOCTPAHEHL TOABKO B alnarnTo-HedelHHOBHX
TeJax, MEIKHEe ke AalaTHTO-THTAHOMATHETHTOBHIE FRHJABL BCTPETIAIOTCA B
HIHOMNT-YPTHTAX HE3ABACHMO OT OJAH30CTH KPYIHHX amaTATo-Hed)eTNHOBEIX
Tex. Do Beex aTux 00pa30BaHMAX AMATHT SBJIACTCA I10PORO0HPA3YIOMEM
MHHEpATIOM,

Bee nedenmEOBEE CHEHATH, CJAraloNue MACCHB, SBIATOTCH MUHEDATBHEMI
arperaTaMu BTOPOTO THIA. ATIATHT B HAX CONEP/RUTCA B KA4eCTBE aKIleCcCOPHOTO
MIHepajxa. Jra TPYIIa IMOPOJ XapakTepusyercs TeM, 9TO aOaTUT B HIX pac-
OPOCTPAHEH IO BCeH MOIHOCTA MOPOM, IPH HTOM 3aMe4arTeJbHO, UTO AMATHT
BO BCeX 9THX WOPONAX TATOTEET K TEMHONBETHHIM MUWHEpALAM.

Jlpyryo rpymmy IOpOX, B KOTOPHLIX amaTHT WrpaeT poldb aKIeccopH ,
COCTABJIAGT PAL HO3IHAX 00pasoBanmii, ceRyux amarurossle Teda. Cerymue
SRIUTBHBIE TIOPOJLI BOOOIIE Tem OJIHzKe 10 cOCTaBY K O0OTAIeHHbM AmaTHTOM
TOPOAM, YeM OHI OJMKe K HIM 110 BpeMeHn 0GpasoBaHms, I HA00OPOT.

Hanbomee panHuMi ABIA0TCA 00oTameHHke amaTHTOM HitognT (meMent
Opexunu) 1 rucreporeHuTs. Haunpas ¢ jRUILHRIX JIyABPHTOB, BCE CERyIue
noajHine oHpasoBaHusd IPECTABICHN MUHEPAJIHLHRIMI arperaTami, B KOTOpPHIX
amarut Jubo IPHCYTCTBYeT B KadecTBe aKmecCOpus, JHio 0TCYTCTBYeT COBCEeM.
Ilpm oToM B GONTBIIHHCTBE CIyd4aeB ANATHT CKOHIEHTPUPOBAH y 3aTL0aHI0OB
HHI, OKOIO WX KOHTAKTOR ¢ AWATHTOBHIMI HOPOAAMA (Y ABPHTH, MOHYHKNTEL
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1 ip.). Cojrepsanmie armeccoOPHOTO AIATHTA He 3aBUCHT OT COIEPRAHIA B I T,-
HHX 1OPOJAX TeMHOLBETHBLIX MUHEPAJOB,

Xapakrepaoli 0co0EHHOCTBIO Beex TIpYyOOKPUCTAIINUECKEX AarperatTos,
pacupocTpaHeHHLIX B AHATHTOBLIX TeJaaX, ABISIETCH TO, UTO OHIL B IOJABJIAN-
nenM OOJBIIIMHCTBE OTHOCATCA K MIOHEPAJBHBIM arperaram BTOpPOro THIIA,
T. €. CJOYKEeHH B OCHOBHOIL CBOCI Macce CHIMKATAMIL.

Mur pacemorpeldt Ba THII& MITHCPAIBILIX ATPEraTon, OTHRYUOMHEXCH PpyT
0T Apyra mo coepsKanmio amarnTa. DBOJLMUECTBO WX IPeAcTaBIeH) OHOI
Xapaxkrepuoii accormanieit: medenm, anaTuT, SrILPUH-ABIUT, ¢hen 1 KaJIueBhliii
noaesoil mimar. OHAKO B mpejesax anmaTUTOBEIX MECTOPOKIEHTIL BCTPeTA0TC s
H IHNe XapakTepHbe accommamiun MuHepanonB. M3 EHIBHBIX HOPOT pPe3kro
OTAUTAIOTCH B ITOM OTHOMEHAN HAHO0JA€e¢ MO3[HIIe MOHYUKUTH U I(EJOTHLI¢
Gasaaprii. Tak, Kpome Kajauesoro mo/eBOro mmiara i HedejpmHa, B cocrape
MOHYUKMTOB MPUHNMAIOT YUacTHe ABIHT, OJHBHH W MarHeTHT.

ITermaTnTiy B ADaTHTOBEIX TeJgax CHO0KeHH B OCHOBHOM IIOPOJ00Dpasyio-
M MIHepaJdaMi He(eINHORLX CHeHUTOB; 0NN 000Tanenhl AKIecco PIsaMI,
THIUYHBIMIL 51 MOpojy Xudnncrkoro macensa. TOJLKO B OT/CABHLIX HaCTAX
JerMaTHTOB 3HAYNTELHOE PAa3BHTHe MOJy4IUIa ocodadg acconuamus MuHe-
pPaloB, caaralinasg TakKe naudoliee NO3MHUE HHAOTeHHbIE ;KUIKM. Va srmx
MHHEpaROB 6COGEHRO XapakrepHsl BOMOKHHCTHHL HTUpHH, KaHKpPHHHIT i HarT-
POJLUT.

Harowen, ocodyno acconmaminio 8 paioHe AmaTHTORKX MECTOPOFKIEHIIT cOc-
TABNAIOT MUNCPAJILI, PAa3BUBAIOIIIECH BJOJL 30H [MOBBINEHHON TpenmHoBa-
TOCTI HOPOJ H ABIAIONINECH MPOIYKTAMH HX XHMHUYECKOrO BhiBETPHBAHMA.

Tarmy o6paszom, HeQeTMHOBHE CHEHHTH I CYIMECTBEHHO amaTHTOBLIC arpe-
TaThl, COCTOANINE, KPOME amaTiTa, U3 M0poaoodpasyomux MuHeparos Hede-
JHHOBBIX CHEHHTOR, COCTABJIMIOT OCHOBHOII O0BEM ATATHTOBLIX MECTOPOR/e-
Hi, MIHEpANLALIe ke arperarsl HHOID THIIA HTPaioT B HAX IOAYNHeHHYIO
POiib. TO, OJHAKO, HE Memaer UM OKa3HBAThH CYMIECTBEHHOE BIWIHUE HA Ka-
YECTBO CHLIPLS I MPOMECChl ero TeXHOJIOIMIecKoii mepepadoTKIL, sPKIM TIpUMe-
POM UMY CJAVFKAT 30HEI aNaTUTOBLIX NOPOJ, M3MEHeHHBIX T'MIIePTreHesoM.

4 O. B. Oyvakun n ap.



YACT D IF

MUHEPAJIBI XUBUHCKNX AIATITOBBIX MECTOPOSK/IEHNIL

OBIHE CBEJAEHHS

AnatuToBbie MECTOPOKASHNA MMET IeCTPHIL M CJOKHBIL MHHePaJLHBIIT
cOCTaB, 4TO BOOGHIE XapaKTepHO g M0pog XHOHHCKOTO MeJ0YHOT0 MACCHBA.
He Bce munepassl, naBectHole B X uOMHAX, BCTPedensl B Ipejeax araTaToBEX
MeCcTO POFKJICHILI, HO Bee Hanhoee THIIMYHEC XIMOHHCKITE MIHE PaIbl T PHHIMAOT
vaacTue B X cocTaBe. Beero B npefierax amaTHTOBRIX MeCTOPOKIEHIIT 00HA-
Py/eH0 53 MHHEepAILHBX BHUIA.

1. Cyasdums IV. Hapbonare
[Tupur. Raasunr.,
XaapRonupur. Tepmonarpur.
I1. Tanonn V. Mocdaru
Bumamomur. .  Amartnr.
Duwopur. (Dpauronur,
I11. Orpeast 1 rugpookucs VI. CiankaTo
1. Hpocteie orucio. 1. OcrTposubie M KoJbLLEBHE

\ CUJIMIKATH.
emarnr.

Amnaras. Ceperr.
Punroanr,
2. CHOKHBIC OKMCJBI. JTamnpoguminr.
JHUrMATHT.
Unbmennr. f)mu{unu‘r,
Maunramomnsmenirr. i
Yaspomnmuen. | 2, llenoueunpie u JeHATOUHBIC ¢l-
Maruerur. | JAMKRATHL.
Ruonur. ‘
Onau. DTHPIH,

| DIHpUH-aBruT,

3. uapoormen. | Ampudomnn menounpe,
y SRR ” Acrpoduiinr.
1‘ HODCHT. ' llexromnr.
Jdenuporpornr. H
I'érur.

e < |
Fupporérur, )'
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3. Canomersle culnkaTel. IeoanTn

Jenmpomenan. I At
T ' oh 'L \ i
Fuppomycrosnr (nubenepur). f HlnE aant:
Waawr. l‘J "
Raomuur, i : a4TPOJHT.
lajpnyasur. I Fomconur.
Canonyr. t Muanunent. )
|
Beiinemnr. N
MonTMmopuitonnT. g ?OHT"“’HOE‘MQW"“HE
Howrponur. .:| CHIIMKATHI.
4, Rapracubie cHJINKATHL !‘ﬁ Jdonuoppur.
; . S | Annopan.
Rammesnii nojepoii mmar. | I
Hedeaum. ll upgecur.
Cojyannr. I Byjuanpur.

Rankpumnr.
Yeeunrnr.,

HanGomee MHOrQ4ueIeHubl CHANKATE W OKMCHGI, I TOJBKO OTAENLHEIMU
MUHEpATBHBIMIL BUJIAMH IIpeACTaBIensl (ocdarsl, KapOOHATH, TATOMALL 1N
CyIBEUIEL.

Hu RongecTBentomy CU,IL(BP?HB.HHIO BCe MUHEDAJILL AATUTOBLIX MECTOPOK-
JeANiT MOKHO Pa3feldNTh HA TPH TPYIILL: IIaBHLIE MAHEPAID, BTOpPOCTEHECHHbIC
I MEOHepalXnr, obmee CcONePHAHNe KOTOPHIX B AlATHTOBHEIX TeTax HesHaqll-
teiabH0. Cpemt mocaeHIX MOMKHO BLIJRJUTE MUHEDAIL, PACCEAHHBIE B 1IOPO-
fax (akmeccopHbIe MITHEPAILL), I MITHePaJIbl, BCTpeYalolieca B IOpoJiax cropa-
JuHecKH, 06pasyomie MecTaMn CROIVIeHH T, MecTaMil BOODIEe OTCY TCTBYIONLIE.
K oroii rpymie OTHOCATCA M THIIEPIeHHLIE MIHEPAJIbl, PACIPOCTPAHEHHbE It
CROHICHTPIPOBANHLIE TONBLKO B TPEHMHHBIX 30HAX IHIEpPreHesa.

llpit paceMoTpeHNH OTAENLHBIX MHHEPATOB ANATHTOBEIX MECTOPOKICHHUIL,
KOTOPOMY IOCBSAINEH HACTOAMIHIT PA3[esn, Mbl DPACIOJOKIIN MITHEPAIL M0 NX
POIM B AMATHTCOACD;KANMX MOPOJAX. JTHM ;Ke HPH3HAKOM OMPeIeIseTcs cTe-
leHb H3YYEHHOCTH MITHePAJOB M JIETAIRHOCTH HX XapakrTepucTuru. I1pm omm-
CAHMHI Ka;K0r0 OTAEJNLHOr0 MIHepala Ipeie BCero pacCMATPHBAIOTCH ero
PacIpOCTPAHCHHOCTH B MOPOax, cOfep;RaHue U apareHesnc, 4To OmpeeseT
00BERT MCCAEOBAITNA 1 TOMOTACT B JalbAeINeM PaccMaTpHBaTh XUMIYECKIIT
cocTaB M (HUBMUECKME CBOHCTBA MUHEPAJA B CBA3H ¢ TI'EONOTHIECKIMH YCIO0-
BHAMI €ro HaxXOodaiJIcHIs. (-DH:SH‘]ECI{HB CBOJICTBA TJIABHBIX I BTUPOCTO]]GHHLIX
MIHEPanos pasdUpAIOTCA 10CIAS XAaPAKTePUCTHKN OCOGEHHOCTEIl MX XHMIue-
CKOTO COCTABA, IMOCKOJLKY MMEIOIIICA MaTepHuaa MO3BOIET B TOIl WM HHOI
Mepe aHaAM3HpPOBATE BABUCHMOCTL (HBHYECKHX CBOICTB OT MBMEHEHIIT XIIMI-
TECKOTO COCTABA.

[pn mayuennn munpepanos XuOUHCKUX alaTHTOBRIX MECTOPOAEHIil e~
MONB30BATNCH OOBITHBE METOIH XUMUIECKOT0, PeHTTEHOBCKOr0 M ONTHIECKOTO
sccaegoBannsa. HeexoapKko OpATMHANbHAs MeTOJAMKA OLUIA TpHMEeHena Iipi
H3ydeHin OKpackd ¢ rnoMoneio ciekrpodoromerpa CO-2M (Ilyarus, Kpas-
wenko-Bepesxnoii, 1963), mavepeHnn mokasareieil mPeTOMICHIA I JUCIIEPCILIT
yIoa ONTHYECKUX Oceil.

Chegnduka M3Y9IeHIs RaKI0TO OTIEABHOr0 MHHEPAIa 3ACTABIACT TP 13-
JOKEHIN MaTepiala B OT/eJbHEIX elIy4agx 0c000 OCTAHABMIBATRCH HA METO-
AMEEe TeX MW WHBIX OUpPejesenuil ¥ Ha Ux BoCupomsBojuMocTH. B menowm
asropsl pacnoidarans 160 moTHLIME XUMAYCCKIMN AHATH3AMI MUHEDATOB,
npmyepao 700 wacTHEIMIL ompefexeHIaMu, 0K0a0 90 peHTreHOBCKIMH OITpe-
TeNEHIAMI, & TarKe GONDIIHM 9HCA0M ONpefelenmil YAeABI0ro Beca MUHepa-
JI0B, MOKAasaTesleil CBeTONPEIOMICHHA I JIp.
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TJIABHBLIE MIHEPAJIBI
AwmaTnmT

{:.'lw (PO 4)( F,OH}),
Tekcaconasvnaa  CuH20HUA

Pacupocrpanenne Pacnpocrpanenne anarnra u o0ugme 3axo-
HOMEPHOCTI er0 TOBeJIeHHs B TIPeJIeIaX MAaccHUBa pPACCMOTPEHEL B TICPBOIl
YACTH, B 3HAYNTENLHOI Mepe MOCBAIEHHOI 9TOMY BOIPOCY. 3/1eCh Mbl OCTAHO-
BIMCA TONBKO HA HEKOTOPHIX HACTHLIX BOIPOCAX, MMEIOIMNX MPUHIIINAILHOEe
snauenne. Ciegyer OTMCTHTD, 9TO COJGpPIKAHHe amaTuTa B OJHOI M TOI jKe mo-
poge s3amMerso KojaeOJeTcs, HO npH HTOM B OOJBLIIHHCTBE clydaeB manbomee
TACTO OTMEYANIHECH CONeP/RAHTA AaTITa ROHIEeHTPHPYIOTCS B ¢PABHETET BHO
Y3KOM HNHTepBajie 3MAYCHUI, O OJHY CTOPOHY OT cpejHeapudMeTnaecroro,
O0LIMIIO B 00JACTH MEHBIINX COMCP/RAHILI. 9T0 MO3BOJET cAe/laTh 3akjIlue-
HIe, 9TO CTATHCTHUCCKOE paclpejielieHne COTeP/KAHMIl amaTuTa B OT/eMbHLIX
THHAX HOPOJ] XAPAKTEPUIYeTCA O(HOBEPIMMHHAMI KPHBHIME DACI pejle e
¢ ITOJIOYRUTEN L0 acummerpueii. Mexmodgenne cocTaBIseT ropasjio Meiee pas-
HOMEPHOE pacipeeienne cofepranusg anarnta B mopogax [oausymaopperoro
MeCTO PO TeHU A.

M. C. Caxaposoit (1955) yeramosiensl HOpMAJLHbBIE CTATHCTHYECKNE pac-
HpefedeHUA COfeP:alilii amaTnTa s HATHHCTHX W IHH30BHHO-TI0J0CHATHX
anararo-nedernnosLx opoj Kykmenyymuopperoro mecropozxgenns. Ho gaxe
rpybas rTpaduueckas OIEAKA XapaRTepa PACIPefeNenns HTHX COmep:Ranmii
B upefefax ApPYrux MecTopo;KIeHuil 1M0KA3HBaeT, YT0 pacipejelenie comep-
FRANNA AlATHTa B JUH30BIHO-TI0JOCYATEIX M [IATHHCTEIX [IOPOJAX JAIEKO OT
HOPMATBHONO pacipeesennsi. 910 BIOJIHE CCTECTBEHHO, TOCKOMBKY CaMIT 110-
POJIBL MIPEACTABIEHEl HECKOJIBLKIMI MHHEPATLHBIMI arperaTaMu, KOJIHTecTBeH-
Hble COOTHOIIEHHA KOTOPHX Ha PasjHuHLIX YYacTKAX MECTOpPOKIeHNil pas-
anuast. [o-sugusomy, Gosee TOURO BOMPOC O XapakTepe CTATHCTHISCKOTO pac-
MpefeJeHns COJeP/RAHIIA anmaTnTa B AnaTHTO-HePeNNHOBLIX TOPOTAX MOKeT
OBITH pemeH TOJNLKO B pe3yapTaTe O4eHb OO0MIBHIONO 4IeJa OIpee/demii.

AmaTur accoumupyer mpaAKTHIECKH O BCeMU MUHEepATaMH, BCTPeUeHHRIMIL
B paiione anaTAToBbIX MecTOpomaennii. Vekmouennem sBIAITCA TOJALKO MY -
MAmuT W JIOMOHOCOBUT. e Habmoganuch MHenocpejicTBeHHbe TPaNIEL 3¢PeH
anarnTa ¢ QIIOPUTOM, HEROTOPHIME Ieosutami (madaznT, TOMCOHNT W (Hui-
JAHICHT) i MY PMaBnTOM-10M0HOcoBITOM. (¥enh yacTo anaTut BRJANTEH B 3epHA
JAPYTHX MOPOA0OOPABYIOMUX MUHePAJIOB: OWPOKCEHOB, cdena u THTauoMarte-
ira. Meskue nmpasuIbHbie 3epHa allaTATA PABHOMEDPHO Paciipeesienbl B TeM-
HOIBETHLIX MHHepadax. MeHee xaparkTepHbl BRIIOYEHIS amaTuTa B Hedexmme.
Onn mpejeTaBIeHE HelPABHIBHBIMI 3¢ PHAMIL I PACIHPE/eJeHb He paBHOMepHO
(puc. 18). B nomesom mmate [ToaunyMI0pperoro MecTopOssIeHHA BRIOUCHITT
ATATHTA PACIIOJATAIOTCH B BHJIe MEMOYEK, B TIOJEBOM jKe IImate BCex apy-
X MeCTOPOKAeHIIl alaTHT BCTPETAETCH PEJKO, B BIJE HepaBHOMEPHO pac-
CeAHHBIX, YACTHTHO OIDAHEHHLIX KpPHCTALINROB.

PdopmMa W pasmMep BepHA XapaKTe]p MOHOMIHe-
paxbrBabx obObocobaenumii. Dopuma m pasMep KPHCTALIMICCKIX
uEAIBHAOB amarnta X BOUHCKHX MECTOPOKIEHNIl pacCMaTpIBANHCE PATOM
neesenosareseii. Logpodnsie esegenus mo aromy Bompocey nanst A. H. Jladyns-
noseim (Munepans Xnouucknx n Jlopozeperux tyuap, 1937), ofparmsmmim
0o¢o00e BHHMAHNE HA ArperaTHoe eTpPOeHNe MOHOMUHEPANLHLIX 0060c006.1eHImil
amarnra B pygax. CpaBHHTENRHEIT apaxn3 MOPHOIOTHIT amaTHTA KPYITHEX
MECTOPOIK/ICHH T, AKIMeCCOPHOTO amaTHTa I almaTATa U3 IerMaTHTOB HM Me [Epo-
H3BOIICH.

MopMul 3epeH aKIeccOPHOTO amaTHTA WilOJUT-YPTHTOB I alaTHTA, cAaraio-
Hero anaTunTo-HedeJMHOBLEE MW amaTuTo-ceHo-HedeInHOBEe MOPOH, OAN3KI
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MERIY COB0I. DTO MpaBUABHLIE KOPOTKOCTOJIOYATHIE, CTOXOYATHIE 10 HIOJIT-
garpix sepra. Tawme Gopmul BechbMa XapakTepPHBI [IA AKIECCOPHOrO alaTHT:
PUCHOPPHTOB 1T MIIOJINT-Y PTATOR, CYNIECTBEHHO AATHTOBON0 arperaTa anaTunTo-
HeeauHOBOI MO PObI, CHEHO-ATATHTOBOr0 arperara ¢ rpuaMaTHdeckuMm che-
HOM, GOJBIIEI YacTH MEeIKNX CKOIIGHMIT anaTnTa B WilOMuT-Y pPTHTAX, arlaTnTo-
THTAHOMATHETHTOBLIX K, & TaKie MeMenTa amaTuToBoil OPeRMHIT i PACTePO-
TeHNTOD, CERYMNX ATATHTO-He(eldnHoByIo NOPONY.

Hexoroprim ceoeobGpasmem otitmuaercs gopma sepen amatira 3 Iloaapym-
JOPPCKOTO MECTOPOKACHUA N MEJIKHX CKOMJICGHMWII amatuTa B PHCYOPPUTAX,
rje OH IpeAcTaBierl MeJKUMHI YUIMHEeHHLIMH H KPYIHBIMI H30METPHYHLIMI
3epHAMU ¢ HEPOBHLIMI KPafMIUL.

Y arIeccopHOro amaTHTA BMENAIoIuX MOPOJ I alaTHTA BCEX MECTOPOK]ie-
mmit, 8 rom yncsae n Iloausymgopperoro, nadroganTea oTgelbabe KPACTAI-
JHYECKHE rpanii, ABTOPLI HOMBITAMHCH OMPECJHTL TacTOTy BCTPEYaeMOCTIL
pazanuHeIX rpaveii. B GOMLIIMHCTBE caydaeB CHMBOJIB ITPOCTHIX (OPM MOFKHO
ObIIO yCTAHOBUTHL 1O GOpMe 3epHa I HAXMUMIO APYTHX TpaHeil; yriabl MeRjy
rpaHAME 1IPOBEePAINCH Ha (eJOPOBCKOM CTONNKE € OMAK-ILTIOMIHATOPOM.

Y anaTuTa BCEX MECTOPOKACHNI BCTpedaoTea ojun u re sxe rpamn: (1010),
(1011) 1 (0001), npunagreskangyte npoctuim opmasm m, r u ¢c. Hiske mpusogures
IO cAydaen HaAOIOAeHNA IpaHell pasanausx GOopM mpi m1pocMoTpe €Ta 3e-
peH RKayK/0il pasHOBHIHOCTH AamaTHTa.

Amartunro-medeanunonasn nopojga:

1) menrozepHuerHit amarur, croxbuarsie sepua: m — 20, # — 8, ¢ — 4;
2) wronvwaroii aparur: m — 40, x — 10, ¢ — 4;
3) wpymueie crox0waTee sepma: m — 4, ¥ — 2, ¢ — 1.

Aunarvuro-HepeduuHo-uoaenomwuarToras Hopoga
(ToauyByMUYOppeKOE MECTOPOM/ eHHE):

1) mearme yjiuHeHHBe 8epHA: m — 2, ¥ — 7, ¢ — 2;
2) KpynHble H3OMETpHUHbIEe 3epHa: m — 1, & — 5, ¢ — 2.

Te e GOpMLI OTPAHKN HAGIIOZANNCE I Y 3€peH aKIeCCOPHOTO AaiaTnTa,
H3BJIEUEHHOIO N3 HIHOJUT-YPTUTOB, IPHYEM, cY/Af N0 UX CEYeHHMI0 B mIH{ax,
ARIECCOPHEL ANMATUT OrpaHeH Topasfo vame. Doodme Bce sepHa amarira,
BRIJOUEHHEe B IPYyrue MUHePaIhl, MeJIbde I 007aa10T manfosee mpaBmIbEEIMI
dopmant.

¥ Beex paccMOTPEHHBIX BBIIE PAasHOBHJHOCTENl amaTuTa daue BCero BCTpe-
YAIOTCH TPAHN ITPUBMBI, HCKIIOUEHIeM ABJIaercs Jnmn anaTut [loausymuopp-
CKOr0 MECTOPORIEHMIA.

B anarmro-medemTMHOBHIX MOPOJAX OMHCHIBAEMBINT MUHEpPaT HMeeT JHHEIi-
HYI0 WO ITOCKOCTHYI0 OPHEHTHPOBKY B NPOCTPAHCTBE. SaMeuaTelnbHO, UTO
pepmupanie GOPMEL ¥ HEro0 IPH 9TOM PasBHTHL ciabee, yem OGOKOBEIe.

B mermarurax, sajeralommnx cpean BMEnanIHX TOPOJ, AMATHT B 00ABITIH-
CTBE CIYYacB MpefcTaBlien IPaBIILHLIMH KpUeTalllaMi, peje B HUX BeTpe-
qajoTCA MeIKue N KPYIMHbe WHIHBHIB HTOTO MUHEpaLa HempaBHIbHO (DOPMEL.
(Dopma KpHCTALIOB amaTHTa B HerMATHTAX CAMAsA pPasHoo0pasHaga: KOPOTKO-
npusMaTHUeCKan, ImecToBaTas, mrogpuaras, «roxopasy. lllecroparmie wmpn-
CTAITEL ¥ NTOMTOUKIL anaTuTa cJaaraioT paanaibHO-TyUIuCcTRe arperatsl; BeTpe-
galoTesA CHepoJUTHl ANMATHTA HOYTH BOJOKHHCTOIO CTPOCHMA.

O xaparTepe 1 cTeleHll OTPaHKH KPHCTAJIIOB allaTHTa B erMaTHTaX MOZRIIO
CYIITD 10 CIEYIONIM Ol peJIe/IeHIAM JacTOTH BCTPeYaeMOCTH PasInaHbX (O pM
(mpocmatpHBaIoCh CTO MOHOKPHCTAJLIOR):

1) meakosepHuCTHIl ATATAT H3 ATHPUHO-ANATHTOBOTO CKOTJIGHNA, MEerMATHT
B pucwoppmre: m — 70, x — 60, ¢ — 20, y — 5, s — 5, a — 5
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2) mecTOBATHIE KPUCTAIILI, CKOIUIEHHE AITATHTAa B ITEIMATHTe, 30HA PHC-
goppuros: m — 100, = — 80;

3) ROPOTROUPHUBMATHMCCKIE KPHCTALIH M3 NerMaTuTa B yprure: m — 80,
¢ — 80,

B mermatmre 3 30HE PHCHOPPUTOB, KPOME OOBIYHEIX A XUOHHCKOTO aila-
tura gopm, nmeorca rpamm (2021), (1120) 1 (1121).

CpoeoOpasanie MOPHOIOTHUECKIe PAZHOBMUIAHOCTH PACCMATPHBACMOTO M-
HepaZa BCTPEYAOTCA B PA3ITNUHLIX KIILHBIX 00pasoBanumax. B mysspn-
TOBHIX ;RINIAX, B MX 3a7n0anjax, MO;KHO Ha0IOMATL KCeHOMOD(HEI amaTnr
(pre. 19). B MOHYMENTOBBIX jlaiikax OTMEUYEHB 060COOJIeHIs KATIeBIHAX
JepIbIIIeR HTOTO MHIHepaJsa, npunypodyeHnHbe K CHJILHO H3MEHEHHbIM KCEeHOJIH-
Tay anaTNTo-HedHeTTHOBOI HOPOAKN B MORYMKATAX, Y KOHTAKTOB ¢ MOHYIKATO-
BLIAIL SRIVIAMIL QIaTHT BMEMIAONHX 1OPOX PasgpoldeH U CHeMeHTHPOBAH
RAALIUTOM W neonutamu (pue. 20). B juAKAX MeTACOMATHIECKOTO THHA, CI0-
JREHHBIX  Hamoslee TO3AHAMI HHIOTEHHBIMA MHHEpaJlaMil, HHOTIZA MOFKHO
BCTPETHTH OTAENBHBIE, CHILHO M3heleHAble 3epHA amaTnTa.

Ouenp TOHKOMTOILYATHIE, MOYTH BOJOKHHCTLIH anaTHT pasBuT B alaTHTO-
HedenHOBLX mopojax  Hyaibmoperoro mecToposjienus Ha KOHTAKTe €O
CpeJIHe3e pPHHCTBIMIL  DI'HPHHOBLIMH l[G(I]L’.rIIIHOBhIMII CHECHUTAMII,

Y XuHONHCKOrO alatuTa BO MHOPHX CIY4asx oTMmewaercst rpybad oTjenn-
wocrn o (0001). B rTpemprmmnix somax rumepreHes’a 3epHa MITHEPAIa TacTo
pezopGupoBamel 1Mo orgedbrocTH. [loBepXHOCTL amaTHTOBLIX 3epeH HHKOTAA
1e Gripaet raankoii. Ha weli nocrosnno nadnmoganTes Gury psl poeTa i pacTso-
penits, rpeGHE I ;KeJT0OKH, BUNUHAILIEE rTpann. Hpome Toro, Ha 1moBepx-
HOCTH AmATHTOBHIX 30PeH MU GOJNBIINX VBEIHYeHHAX TaCTO MOKHO BUIETH
TOHKYI0 TeMHYI0 Chillb. B MOHOMIHepaThHHIX arperaTax amaTHTOBEIC 3epHA He-
cyT Ha cefe MHOTOYHCTEHHEIC OTHETATKII COCEIHHX 3ePeH.

Durypsr pocra ¥ pacTBOPEHHsA MITHEPAJIa CONIACYIOTCH C €ro cHMMeTpuei.
Ilomoskurerpasie OPMEI BCTPEYAOTCSA CPABHUTEILHO DPEIKO, TIaBHBIM 00pa-
30M Ba rpansax nuaxouja (0001); mpeacTaBJeHE OHM yCeUEHHBIMU T'eKCaro-
HanpHEIME TTHpamugkami. Orprnatensasie Gopmpl HaOJIOZAIOTCA dame: Ha
rpaHAX NPU3Mbl 9TO YAJHHEHHLIE IIPAMOYTOJIBHEE YriayOmenus, Ha rpaHsx
HHPAMAJB. — TPeXrpaHaple IHpaMujgainisie yrayoaends. OcofeHHO Xapak-
TepHH OTPHLATeALELEe GOPMBL JUif ANATHTA TPeN@HENX 20H BHIBCTPUBAHUA.
V1ar0ch MOJIyYnTh UX 1 NCKYCCTBEHHO — IryTeM Tpasrenis munepata 10 % -ii
YHCYCHOIl KHCJIO0TOI B TeYeHHe Tpex TacoB.

JepHa anatuTa MoYTH BCErJa MEHLIIe 3epen medelmHa, MOJeBOTO INIaTa,
HUPOKCEHOB, cfeHA W THTAHOMArHETHTAa. PasMep MeIKHX BepeH Baphupyer
or 0.1 go 1 MM, Kpynusix — ot 2 o 12 mm. Urorourn amarnra nMe0T B JJIITHY
2—20 mm, B peprux caygaax 30 cy. Kpynusie Kpreranist amaTara B merMaTi-
rax nmeoT passmep 13 oM, maorga 510 cm.

Bo Becex o0OTAmemHLX amaTHTOM HMOPOJaX T B HEKOTOPHIX HerMaTraTax
NMEITCH MODOMIHepanbuhie ofocobrenna anatnta. Jasn amarnro-nedenino-
BLIX M anaturo-cheno-nedeIMmoBLIX TOPOS THOHIEH caXapoBUIHLIL arperar
MEJAROBEPHUCTOTO anaTUTA ¢ BRIKNDUCHUAMU OTACALHELIX GOHGG TEMHOLIX UTOIL-
uyarsix sepen (puc. 21). B amarmro-medexnsoBeix mopogax pacrpocTpaHeH
TaK;Ke MOHOMHIHe PAJILHEL AT perar KpynHo3epHIICTOr0 anaTiTa B CMeCH ¢ MeJIKO-
sepHUCTEIM. Kpymabie croafuarTblie 3epHA BETPEHANOTCA TOJNHLKO B MOHOMIHE-
PATTLHOM arperare, TO ke OTHOCHTCH H K KPYHIHBIM HIOJ0YKaM, 00BTHO HMe0-
1M JIbMYaTyo OKpackKy. B mroasne 5 H)gciopekoro pyjHuEa B amaTuTo-
BOM arperare JHH30BHHO-TIOJI0CYATON AlaTHTO-iHe(eIHH0BOI TOPOJHL BCTpe-
qennl claerka uzorgyTeie (3—A10°) wras amarnra pmmoit go 30 em, cewennem
3—4 Mm.

B anarmro-cdeno-HedelNHOBLIX HOPOJAX H B TPAXUTONAHLIX WHOIUTAX
ma rope HoaurBa peTpedarorTcsa paBHOMEPHO3EPHHCTHIE MOHOMIHEDAILHER
0G0co0IeHNA AMAaTATA, CIOKEHHBE TOIBEKO KPVIHEIMII CTONGIATLIME 3EPHAMIL.
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B upeperax IToausymMuopperoro MecTOpPOKEHHA HalLIOAeTCs I OJfHO-
POAHLII MeIKO3ePHICTEIT MOHOMIHEPATBHBIT anaTHTOBHIL arperar, WM 0HO-
popEEil Kpynuozepruersiii. Momoanmepadbabie min mo4YTH MOHOMITHe PAJILHbIS

Pure. 19. Keenomopduriit anatut (cepoe) B HojeBoM wnate (caem-
46€) NYABPHTR; mennoe — BOJORUHCTHI arupun. Konrawr ay-
KUIABL ¢ anatnro-nedennnoBoii  wopopoii.  Ilandg,

SABPUTOBOI
Gea amaamsatopa, yeed. 14.

CKOIUIEHI ST ATIATITA B MEFMATHTAX B GOJLIITHCTBE CAYTacB TaksKe 0/(HOPOJHBL:
OHII CTOFREHBI KAKOI-1HG0 0HOil Mopposornueckoil pasnosiuanocreio. CTpyk-

anaTuTo-gedeni-

Pue. 20. Anartut (ceermaoe) NATHICTOI

HOBOIT MOPOJABI, PA3POOIEHHLIT Ha KOHTAKTE ¢ MOMIHKH-

TOBOIT YKUJI0H M CIeMeHTH POBATIEI KaJbIiTOM I e/~
ramir. landg, Ges amaxusaropa, ypemr. 25.

Typa ANATHTOBLIX IUIHPOB M KILI B IerMaTnuTax IIpI 3TOM MOKeT 61:1TI) caMoit
PadHOOOPABHOIT: PABHOMEPHOZCPHICTOI, HHOKOBOIT, METEJILYATON, pajgHalIbHO-

JAYTHCTOI.
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ILnorane napaniennHo-I1ecTOBATHE MOHOMHUHEPAJALHLIE CROIIEHHA 00pa-
3yeT TOHKOUTOADLYATHIT ATATHT, PA3BHTHIE HA KOHTAKTE €O CPEAHEe3ePHITCTHIMIE
ATUPUHOBEIMIL HedielmHOBLIMIL cienutamu (ropa Hyanwuwop).

Taxum oGpaszom, B GOJBMIHCTBE CIy4YaeB MOHOMUHepAILHbe 0060codie-
HUA amaTtnTa oo poaus. WekToueniem ABIAOTCA arperarTsl, THIHYHBE JIIH
AMATHTO-HeeJMHOBLIX TI0POJ, B MEHLIIe{T eTeneHH — pas  anaTnTo-cdeno-
wedenunosuix. Omir ca0/KeHbl 0JHOBPEMEHHO JIBYMA PasJmIabIMIT MOPOOTOTH-
WOCKIMIL PasHOBUAHOCTAMIT Munepasa. Hpu geranbnpix HaONOMEHMAX B HTUX
arperarax, Kpome JIBYX YeTKO PagiiguMhlx MOAuQUKANMi, MOEHO 3aMETHTH
AepHa TPOMERYTOUHOH (OPMEL 11 pasmepa. SamMepsl MPOROJALHBLIX pPaszMepos

Puc. 21, Xaparvepimuii MOBOMUHEDPANLILI ATPEraT anaTHTO-nedennioBux 1no-
poji: caxapoBMANBI M MTOJLMATHIL aaTnT.

3epeH MEJIKOBePHUCTOro (CaxXapoBHIHOrO) AmaTHTA I UroJOYeK anaTiTa Ha
PasJMIHbIX YYACTKAX anaTHTO-HeeJMHOBLIX Te/l MOATBEpPANIN, 9T0 (arTH-
YeCKN pe3rHuX IpaHiil Memy GTOHﬁ‘IaTl;lMH 1 NTOoJAbYaATHIMM 3epHaMu He cyme-
CTBYCT, Pasrpanuuenue Ux MOMeT OHThL TOXLKO yerosuuiM (puc. 22), Kpusoe
pacipejieieHitad TPOJAOJIBHLIX pPasMepoB AMATHTOBEIX 3€peH  [MOKA3biBAIOT
TaKKe, 9T0 ¢ YBedYeHHeM pasMepa UroJodeRk yBedngBaeTcs it pasMep MeJRIx
seped anaruta (pue. 22; BepXxmWit u cpeppuii rpadgurn, kpusse I, 2 u 3).

ITpusopmmeie Ha puc. 22 rpa@uKH 1OCTPOEHLl OTAENBHO JUIA MTOJTOYER
1 OTAeNBHO 1A MeJARO3epHRCTOI Macesl Munepana. VIx Momnuo paccmarpnsarh
1 KAK iBe YACTH eHHOTO FPaduia, HOCTPOeHHOrO A BCSHT MACOH ATATHTORKX
3epen arperara (¢ y4eTOM TOTO, 4TO cOjep:Ranime MophoIorIuecKiIIX PA3SHOBHI-
HOCTEI pasinyno, a KOANYEeCTBO H3MepeHHIl A HHUX OJHHAKOBO — OKOIO
300). XapakTepro, UTo ROrja UMOJOUKI amaTiTa B arperarTe MeIRie, ML MeeM
B IeTOM OJHOBEPIINHHYI) KPHUBYI0 pacnpejeleHuA ¢ marcumymom ma 0.2 am
(parTnuaeckn omgna mopnduramns). C ypeanmueniem pasmepa NrojaodeR 0dmasd
KPUBAA PAacIipeje/lennsa BHrIANT YiKe KAk JRyBepuinunas (e YeTxo Bhife-
JHIOMgIeCH MOpuduKanmm).

B ofmem ta sxe kapruna mMeeT MecTo I B Ipy003epPHUCTHIX CYlIECTBEHHO
AMATHTOBBIX 1TPOCAOAX anaruro-Hedeannopoii nopoast. ConmpososKgaloe
KPYUHO3€ PHUCTHI allaTHT MeJIRIe 3epHA HTOT0 MiHepasia o0IagaoT pasMepoM,
1MepexoaasIM 0T OOBIYIOr0 MEJIKO3ePHUCTOr0 amaruTa K KPYHHO3CPHHCTOMY.
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Ilpn sTom mameuaroTcsi Te jKe H3MEHEHHS KPHBLIX pacHpejieeHUil pasmepa
3epHA JIA BCeil Macehl aNaTHTA, YTO M B CAYYAe COYETAHNSA CAXaPOBIIHOIO
anatnta ¢ wronkgateim (puce. 22): 0T OHOBEePIHNHHHEIX KpuBHX (Kpupas 2
HiRIHero rpaduka) K ABYBepIUHHEIM (Kpusasg J5). Ofgaro mpr 0ocoGeHHO HH-
TEHCHBHOM pPAasBUTHI KPYHNHO3EPHUCTOrO amaTuTa cHona HamMevaeTcs (\I[‘HOBBD'-
MMHHAA KPUBAS PACHDENeIeHNs, HO Y3Ke ¢ MaKCHMYyMOM B ofuactit 5—7 MM
KkpuBas 4 pue. 22, A u 22, B). p
Bee oro xapakrepusyer ray- . A
G0KYI0 TEHETHYCCKYIO — B3aHMO-
CBA3L MEY [BYMA MOpHOoso-
THYECKIMI PARHOBUIHOCT AMIL
CAnaTHTa, CJATATONMMN  eIuHBIl
MOHOMHUHEPaILHLIL arperar. U
Braiwuwenna Ecm cam
AATHT YACTO BCTpEYaeTcs B BI-
Jie BRIIOUEHNIT B JPYrUX MUHE- 4
pazax, TO BKJIIYEHHH B camom gl
auATATE CPABHATENLHO PeJIKM. P
Uz pupmvpix mog  murpockonom 80
TBePILIX  BRJIOYEHWIT  mpessne
Beero caejyer OTMETUTH JrHPIH

(puc. 23). Ou wacro Berpeuaeres  4pl §
B KPYIHO3EPHUCTOM anaTuTe ama- - L)
TT0-HeeTMHOBHIX TeJI M B KPyn-  p 1T e U R S T i

mozepaucrom anarute [loawnym- 50 B 2
qopperoro  mecropowpenus. o I
CBOEMY pPa3Mepy BRIIOHEHIIA HIil-
PHEA HAMHOTO MEHEIIe, YeM BIJII0- J
Uaomie UX ANATOTOBLIC 3epHa, e i

0 L L. d i L ri

HACTO [PHYpOdYeHbLl K Tpemy- ERENT AN R S '1.§MM

OTAEABHOCTH ., (DUPMEI ux 99
g Pue. 22. Kpunsie pacupejeiedis 1HpOROILHBIX
mﬁaﬂum’ﬂaﬂ- pasMepos zepen auartnTa.
[ T v -

2IAIeM O,IGHI’MGJIKUX TBEp A — MedrozepHMeTHIl -(caxapoBumnblil) amatur ¢ or-
X BRIWOYCOHH 00BACHAIOT qep- }Ilm.gen[lreMBnpo;mm,uum %ﬂa.\mpn 1:(;:()n1epeqno_-w§' 4.5
¥ ¥, - —3: 1; — uroasMarnsiii anarpr (4 : 1—50 : {); B—
0 OKpPacKy anmatTuTa. JTH BRI~ KpynnosepRueTsi amarnt (1 : 2—2 @ 1). NpogoasHnii
I 5T BHHH]J TOJBRKO HPH yBB.TII]‘ I pronepedHnil pagMepst 3eper ITPAMO TPOMOPITHOH aJIbHE .

& Hugpvt Ha  ppusnix — HOMepa aHAJMB0B, 10 JTaHIBIM
e B 1000 pas B BHUJAE TOHROI KOTOPHIX OHIL TIOCTPOCH.

eamr, K. E.  Hocreimesa 1

Bopneman-Craprnkesid  (Muuepans: Xubuscknx m Jloroseperux
ip, 1937) ompemenmim, wro wpejcTaBIeHBI OHIL B OCHOBHOM OHUHPITHOM,

ABTOPH TOBTOPUIH ONBITHEL 110 ONPeeJdeHnio Ka4ecTReHHOTO COCTABA TON-
X BRIIOUeRNIT B depHOM amarture. Yepmulii anatnt pacTBopsaicAa B caadoii
orROil kucaote. Hocne pacrBoperita ocTaldcAa C4eHb TOHKMIL TepHATT 0Caf0K,
ropetit cocrasia 0.07—0.13% or ofmero Beca pacTBOPEHHOTO AamaTHTA.
EKTPANLHLIe AHAIM3EL aTOr0 ocajka moarsepmuin saxnogenie E. E. Ho-
CTELTeBOTT.

B uronpuarom anarure anatiro-HedeTHHOBHIX MOPOT HBPEIKA BCTPEUAIOTCS
ynoroazopsie Braovennd. Onn mpejacTaBienbl SrHPHHOM, JIEUIIOMETAHOM,
KTOAATOM W TY3BIPHKAMI KIJIKOCTI TN Tasa.

Mearme (0.002—0.005 mm) wepseoOpasubie rasopsie BRIIOYEHHS BechMa
XapakTepusl JiA KpymHozepuucroro Iloausymaopperoro amarura. OHI KOH-
[EHTPUPYIOTCA BJIOJIL ILTOCKOCTel TOHKHX TPETH W BHITAHYTH BCE B OHOM
ppasreriy. [logoGupie BROOYEHIS BCTPEYAIOTCS I B KPYIHLIX KpUeTallax
IATATA U3 IerMaTinToB, HO peske. B OCTANLAHX PA3HOBHIHOCTAX AamaTHTa
JIKKO T3pejka MOKHO VBHAETH MeJdKie 0fHodazoshie (CKOpee BCero razonbie)
RI0YenTiA. YuecTh BHBYAIBHO KOJNNYECTBO DTHX BRIIOYEHINT B PasAMIHLIX
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ofpasnax anarnra HeBoaMo;keO. Pasmep Brmowernii 0.001—0.002 wmm, dopnal
KamiesHjHasi.

IHnenxkn n IPpPHMAasdHH Ha NOBEePDXHOCTH amDaTHTal
Irensu XaJbROIIHPUTA Ha TMOBEPXHOCTH 3eper XUOHHACKROTO amaTiTa BIIe PBLIE

R

Pue. 23. Braovenita srupuua (veproe) B sepre anarura, [Mand,
Oe3 aHaII3aTOPA, YBEI. 33.

oot oonapyskenst C. C. Kypbarosnim u A. @. Muxaiitosoii (1954) ma Pac-
BYMIOPPCKOM MecTopozgennu. Ilmenku xanapkonmupura Ha amaturte BeTpe-
9eHEL I B IOKCIIOPCKOI gacTH amatuTo-HedeINHoBOro Tera, OKOJO JRIIKI BO-

Pue. 24. ITneukun MonrMopuiionnra (1), oRpamennne Me-
TIJIEHOBBIM  FOJIVOBIM, HA I1IOBEPXHOCTIL 3epeH -anaTnTa,
Yrea. 900.

JOKHHCTOTO ArUpHHA ¢ MEIKOil BRPAMIEHHOCTE XaJBROTIHPHUTA. TO.TI]IIEEE&

mrepor 0.001—0.005 wmm, pacmomxarafoTcs OHH TAaBHEIM oOpasom y pebep
[1010] mroapwatoro amarura.




[lneHkn XaTbRODUPHTA TPOTHO BAKPEIICHH 1A HOBEPXHOCTH amaTHTO-
BEIX Beperw.

TleHKT THAPOOKNMCIOB jKeTe3a Ha AlaTHTe BIEPBHE PacCMATPHBAIIICH
B C. KypGarosmim m A. . Muxaiitosoit (1954); M. JI. Ilopdmanom (1962)
0HI0 YCTAHOBJIEHO, UTO Oypble IUIEHKI PHPOOKIICIOB FKeTe3a TacTo BCTPe-
HYATOTCA Y amaTUTa TpemHHLIX 30H BLHIBETPHBAHUA M CBA3AHLL ¢ NpoIeccaMu

b1']{[]'[(![)]‘(““(}3‘1 ABTOpIﬂ PacTBOPDAJIH allaTUT ¢ IJIEHKaMH THIPOORIIC/JA0B yKese3a
B 2%-ii kuecaore. JleGaerpamma Oyporo ocrarka OT PACTBOpPEHI OKA3ATACH
III[(‘-HTH‘{HOII nebaerpamMme TETHTA.

B ¢BABYM ¢ II0X0IT (IOTHPYEMOCTHIO AllATUTA H3 PA3PYIIeHHLIX THITeprene-
30M MOPOJ IOBEPXIOCTH er0 3epeH M3YYaxach 0COOCHHO TIATeNnio. Bruro
YCTAHOB/IEHO, YTO MYTHBIE 3ePHA AaTHTA U3 PA3PYHICHHHIX 30H MOKPHITH TOH-
! YANIMIMIT  TIJIeHKaMI MOHTMOPH/JIJTOHHATA. C IeJdbl0 BBIACHEHHHA XapaRrTepa

B3ANMO/ICHCTBIA 1JIEHOK MOHTMOPHJIOHHTA ¢ TOBEPXHOCTLIO AMATHTA OBLII

| IpOBEJIEHTI OILITH M0 MX OT/EIEHHI0, & TAK/Ke 10 HCKYCCTBEHHOMY MOK PLITITIO
| anaTHTa TOHRMMH 9YacTHI[AMI MOHTMOpHIIoHuTa. HOHTPOIL B omprax ocy-
| mecTBIANCA LOACUETOM BAHATON IUICHRAMU INOBEPXHOCTIL 3€pEeH anaTuTa.
| Hpome toro, ofpasusl amaTuTa OKPANIHBAIICH METHIEHOBBIM TOJXYOLIM,
| I0CHe Wero BamiCHBATHCH KPUBHE CHERTPOB WX HOTJIOUEHITH.
i OHI:ITI)I NOKa3aJu, 4YTO TJHHHCTHIE TIJIeHKH 3aKpervieHbl Ha amaTuTe aj-
| Ie3smoHnbIMI CHJIaMu, B OCHOBHOM COPGI_[]]OHHLI:\IH, HO OTHacTH u XOMOCOPG"
unoERBIMH. [loammo Bujgmsmbix nneHok (pme. 24), BO3MOKHO TOHYAaiinIee Io-
| kpuTHe amATHTA KOJIOMAHGIMII HYACTHIAMI MOHTMO PIJIIOHNTA.

B pesyinLTaTe OnbLITOB M JeTaJdbHBIX l‘ICCJIe,[[DBaHllﬁ Gypmx IJIeHOK Ha

| anature OBUIO YCTAHOBIEHO, UTO, RPOMe I'éTHTA II THPOréTHTa, Oy pHe mIeHKI

CTOFREHDI I HEKOTOPHIM KOJAMYECTBOM MOHTMOPHJLIOHHTA, KOTOPHIl BEICTYIAET

B POIL cBOEOOPABHOTO KIedA M y/ep/KIBAET HA IOBEPXHOCTI AIIATHTA TACTIIH

rupoorucioB swenesa  (Aymrmm, 1960).

Wspeara ma mMOBepXHOCTH allaTHTAa B PaspylIeHHHEX B0HAX MOFKHO HA0IM0-
JATH MEJIKNC TPHMasKi aHaTasa. AHaras B 9THX CAYy4asx, TaK jRe Kak M THIpo-
OKUCIBL  JKEJIe3a, CONPOBOKAAETCS TIMHIICTHIM MHHEpAJIoM. I'HMpooRmeIs:
JKeIe3a 1 aHaTal He TOJLKO BaKPeINIAITCH Ha HOBEPXHOCTH AmaTHTOBBIX

| 3epeH, HO M BBLUIOJIHAIOT B HUX MIKPOTPeriLL, 970 xopomo mokazano C. C. Kyp-
Garopein 1 A. @, Muxaitnosoii (1954).

Jleranpinie Mceae0BAHMIS OJHOTO HECTPOOKPANIEHHOTO KPICTATIA alaTiTa
I3 merMaTuTa no3BoJHJIAN YCTAHOBUTL, 4TO, IMOMHMO TEéTHTA M aHarasa, B HEM
HADIIOJIAIOTCH TOHRMEe IIeHKN 3€JIeH0T0 MHHepajsa W KOPOUKI 0eciBeTHoro.
BecuserHsle KOPOUKH B TpemUHAaX KPHCTANJIa AMATHTA MET I0KA3ATeNb
nperozsrennsa oroxo 1.500. Omm wsorpomusr (asynpexomienne pasuo 0.003),
JETEO PACTBOPNMEL B BOjie, He BCKHIAIOT B COIAHOI Kneaore. OCHOBHBIME KOM-
MOHEHTAMI HX (TaHHEE CHeKTPATBHOTO AHANN3A I MUKPOPEARIIN) ABJAIOTCH:
P, Ca, Na u F. llo-pumnvmomy, Gecrsernsie KOPOUKH ITPEACTABICHE HEA3BOCT-
I hochaTaMi i1 GTOPHAAMIT KATIBIIA I HATPAA. SeJIeHble ITeHKH CI07KeHb
TOHKHMI OKPYTIBIMIT W FeKcaronaJpueiMu gemryiikamu. lloxasarens ipe-
aomrermina X 1.652. Onn Terko pacTBOpAOTCA B KHCIOTE, a II0 Pe3yibTaTy
CHERTPAIBIOTO AHAII3A OHI HIYeM He OTImYanTca ot anatnTta. Ha ocmosannn
ITHX JJAaHHBIX MOZKHO IIIJCHHDJIO}HI'ITI), qTO 3JeJICHLBIE IIJIeHKIT HpG,I[GTElBJIGHbI
| BrOpHYILIM MHUHEpazoM, OIH3KHM K AmaTuTy.

. Becuperubie Kopourm 1t 3eieHbe MICHKHE M0 TPeIHHAM B KPICTaJile ama-

| miTa mMOryT OBITH CBSI3aHLI ¢ PAa3JIOJKEHHEM BIULIHOMHTA B IOBEPXHOCTHHIX
YOIOBIAX W ¢ AKTHBHLIM BO3JIEMCTBIEM HA ANATUT ITABHKOBOI Kucaorsl. Oc-
HOBAHHEM JJIA TAKOTO IPEJIIOI0/Ke A CIYKAT HAX0Ka B TOM ke Kpucralie
amaraTa. Meagnx (0.02 mum) 0iefHO-PO30BHX KPHCTATINKOB BILINOMUTA.

XuMugeckunii cocrTaBs. Ofwue ceedenig. V3 aucia uMenmuxes

| mommeIx XnmMmHecknx amanusos amarurta (Gomee 40) apropamu OBLII 0TOOpPATDL
AHAIN3El, XapakTepHusyIomie camMbie pasHoOOpasHse 10 YCIOBIAM HaXO0[e-

|
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Xnvnueckne anaiani]

IHHCKOTO ANATHTA

Taganma 11

THOBEE 1OPOTIH

HommonenTht
i g 3 i 5 6 7 8 8 10 11 12 13
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IMonesomnato-AedeTnHO-amaTH-
Anaruro-cieno-nedesmBEOBLE HOPOIb ToBhie 1tapoant {ropa Ioaspym- | _
KoMmnonenTsr ROpD)
14 15 16 AT 18 19 20
1 R 1S 0.34 0.32 0.30 0.20 0.35 0.24 (.28
e A il e N 2.80 3.21 2.85 3.49 2.84 3.35 373 b
(7] 99 —_ —_ — — —_ 2 — 1
Oy s ol e - = A
CUMMAS . oo o o w016 101.36 101.54 101.63 101.31 101.57 101.67
S0 ) N PR N 122 1.35 1.20 1.47 1549 1.41 1.57
OmMMa. , o o < ] 20081 100.01 100.34 100.16 100.12 100.16 100,10
Vieasunit sec . — — 3.247 — — — —

Tlpumevanue, 1—wuroapuaTeii n caxapopumibii anarur, ropa Kyanenop, anaantuk A, B. Mo
Ryrucsymuopp, anasutus A. B. Ilanosa (KypGartos, 1953); 3 — DNATHUCTAA MOpoAa, €aXapOBRANEIT anaTuT,
4 — IMHAOBMAHO-TIONOCYATAA TTOPONA, YepPHBIT auaTaT, ropa lOkenop, anamutuk JI. /1. HuxuTina (maHmbie
(nanfsle aBTOpoR): 6 — KpynnoOJ0KOBafA TIOpoLa, HIOJOYKK arraTiTa, ropa l0renop, anamurus H. A, Emma
THHA (QAamHbie aBTOPOB); 8 — MIIOANT € ADATHTOM, MENTHOAEPHHCTHI alaTuT, Topa PacBymMuyopp, auajurui
anaTuT, ropa Pacsymuopp, anagntui A. B, Mokpenosa (Kypoatos, 1953); 10 — nAaTHMCTO-100CYATAS TIOPOA,
11 — nATHECTAR BOPOAA, caxapoBMAHEIN U uroaBYATHII anaTUT, ropa Pacsymuopp, ana;mrnik E. H, 3axapos
Hoamsa, anagurnk H. A Esmna (MBanoa, 1958); 13 — cpenneae puueThiil anaTnT H3 NoJocuaToil NOpojsl, ropa
THT, P. Jigsoiox, avannTuk - A. B. Mokpeuosa (Msamopa, 1963); 15 — naTHUCTafd 110pojia, caxa poBHIHbLIH
poja, KpynHosepHueThil anatnTt, ropa Kykucsymgopp, anaimurnk 3, M. Topomenko (Iyxyam, 1959); 17 — pas
pon), anamia 17 BRITONHER NocTe YaCTHVHONG PRETROPENIA anatnra B a30THoH xuenore (npuvepro nai/d no
(MBanopa, 1963); 19 — pucuoppuT ¢ anaTuToM, MeETROZEpHUCTHIE apatut, ropa IloauBymMuopp, aBaJuTHR
Xufnacrnx u JloBosepckux Tyuap, 1937); 21 — nermarur B anatuTo-nedeamHOBoll Iopoie, MeJKodepaucThi
pure, ropa I0kenop, amajurnk 3. M. Topomenko (nanmbie aBropos); 23 — ropa IloauByM4opp, CROIICHHE
24 — merMaTHT B MHOJMTe, MeJKOSepHHCTHII anatur, ropa I0Kenop, araanTuk A. B. Morpenosa (Jophman,
26 — ansGWTOBBIe L, MOJUOAEHOBBI pynHuk, anajanrux M. M. Bonkosa (Bonkosa, 1955); 27 — naorno
(BojjxoBa, 1955).

must 5 MopdoToran oGpasnsl 9T0ro Munepata. B Tom caygae, xorjga g 0gHOI
I TOIi jKe PasHOBMJAHOCTH XHOHMHCKOIO AnaTiTa HMeTach Cepus XMMUTeCKUX
amajin30B, U3 HUX BHOHPAINCH AHATHSLL C XOPOMIE CYMMOIl II ¢ HAILYTIIHM
COOTHOTHCHMEM ATOMHBIX KOJTHYeCTB Kanbunsa m Gocdopa (BRITIOUAL M 3aMeIaln-
mue X H30MOPQHEE IPHMECH).

ITomarie xuMITyeckue AHAINAL AMATHTA CBEJACHBI I CHCTEMATH3NPOBAHLI
B TabGmx. 11.

B gsyx o0pasnax akmeccOpHOro amaTuTa M3 MOPOJ, BMEIMAIONUX AllaTHTO-
Boie Testa, A. B. Mokpenonoii Guianm ompesiesennl ¢o/ie prRaHiis riiaBapX KOMIIO-
HeHTOR (1poOLl amarnra oTo0pambl BAAJM OT alATUTOBHX Ten). PesyisrTaThi
AHANN30B HPHBEICHE HIZKE.

ARneccopunrit anatur AKneccopnniit anatuT
U3 MACCUBHOIO YpTHTA 13 pHcYoppHTa
IO e 39.64 39.72
GRS 48.06 49,07
SEQY i L 6.51 7.81
Rl i L 3.14 3.28
ClSS S s — —_
S0 i - e

Copepsanue drropa B xubuncrkom anarnte xoxedmerca or 2.66 mo 3.40%.
IlomsITka CBA3ATL HTH H3MEHEHHA ¢ TeOJOTHICCKIMIT YCIOBHAMI HAX 07K JIHI 5L
MAHEpaza M ero GpuanmdgecKIMI CBOIICTBAMH W K wemy fe mpusexa. llo-mmm-
MOMY, KoJe0aHuA coepRanua Gropa 00BACHATCH HETOUHOCTHIO O Pe/les eI
gropa n csasammpoii Bojn (Boakosa, 1955). Copepkamme P,0; (radm. 11)
KOPpPeanpyeTca € COAepP:KaHUeM CTPONINA; OHO 0OGpPATHO IPOIOPIIIOHATILHO
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Tadauna 11 (npodoancenue)

——

AaTtHT NerMaTHTOBLIX 06 pa-
ANaTuT M3 TErMATHTOR T METKHX ANATHTOBLIX JKIT A0BAHNIT Apyrux paffonon
XubuHCKOr0 MaccuBi
21 ‘ 22 23 24 25 26 21
0.34 0.25 0.28 0.26 0.24 0.10 0.13
3:43 3.13 3.42 3.40 2561 3.42 3.20
— G, — — - Car. G,
0.02 — = s — i i%
101.59 101.68 101.53 101.23 100.83 100.89 101.48
1.32 1.32 1,31 1.43 1.10 151 1.34
99.79 100,36 100,22 99.80 99.73 99,58 100.14
3.260 —_— - 327 3.294 3.295 3.323

rpenopa (Toperka, Msanopa, 1957); 2 — nogocuaras nopoaa, caxapopuanbli 1 HroJjsuareii anatTur, ropa
ropa Kykuesymuopp, avammrug M. JI. Bopueman (Mnmepaabst XuOumeknx u Jlosozepeknx Tynap, 1937);
ABTOPOB); 5 — KpynuHoOJoKOBAA NHopoia, CaXapoBupmblit amatur, ropa lOkenmop, anammrnk H. A. Enuma
(1antpieé aBTopoB); 7 — HATHHCTAR MOPORA, caXdapougHeit anatur, ropa MOrenop, amaantas JI . Hogo-
A, B. Mokpenosa (Hypﬁamn, Muxaiinosa, 1954); 9 — JAWHEOBHANO-[OJIOCYATAH NOPOHA, CAXapOBHIHBIL
CAXAPORMIHBI W HPOJBLYATHIE anaTuT, ropa Pacsymuopp, anaantui A. B. Mokpenona (KypGaTos, 1953);
(Musepaan Xn6uucknx n JIopoaepekux Tyuiap, 1937); 12 — nATHMCTAN TOPOJA, MeJRO3E PHICTBLIH ATMATIT, TOpa
Heopnaxk (Muaepasm X nonuckux o Jososepekux Tyuap, 1937); 14 — edenonbiii yprur, MeaxosepuucTiii ana-
anatet, ropa IOwenop, amajmurtuk H., A, Ejusa (1auubie aBTOpos); 16 — NUHB0BMIHO-NOJI0CYATAH 110~
PymeHHadg 30Ha | n0poae, MeJROSe pHNCThIH anaTtnT, Popa I0Kenop, asannTuk 3. H. Fopolenko (Jannbie anTo-
BecY); 18 — apaTnuroBad LOPONA, MeJKOBEPHUCTBIE anaTur, ropa Iloausymuopp, avaanTug A, B. Mokpenosa

. H. Topomenko (manipie aBTopon); 20 — KpynHosepuucThlii amatut, ropa TloawsBymuopp (Mnmepass
ana'm'l‘ ropa Kykuncsymuopp, anaautni A, B. ITanosa (WBanosa, 1958); 22 — anaTntosan sKuIa B PHCHOp-
ANaTHTA B IErMaruTe, KPYNHOKPHCTANINYecKIH anaTuT, anaautuis A, B. Mokpenosa (manHke aBTOPOB)
1862); 25 — nO0BYOpPUTORAA KNI, rOpA DBecJOrIopp, amasmruk 3. V. Topomenxo (Boakosa, 1955);
CHEMEHTHPOBAHNALIT anaTuT, Ylleane MeiEay ropamn I0xcenop n DBeciordopp, anajntns M. M. Bomaxosa

OTHOCHTEJILHOMY IPHPAIEHHI0 aTOMHOTO Beca 1P 3aMemennin Kalbiia Goaee
TAKEABIM  aaementom. Caejosareinno, copepianme P,0; MOKHO cunTaTh
HOCTO AHHBIM.

Han6omee pesro Merserca B XHOHHCKOM AIIATHTE COOTHOMICHIIE MEASTY KAl h-
mem n erponmuem. VsosamenTnoe samemenie Kalbiisa CTPOHIUEM HATIAHO
wrroeTpupyerca rpagmrom (pue. 25). X0pomo YRIAJBBAITCA B OTY 3aBHCH-
MOCTH M TIPMBOJIMBIE BLIIHE JAHHEE 110 AKIECCOPHOMY AMaTHTY.

JaMenienne WOHOB KAJBLIUA B amaTHTe HOHAMI CTPOHIHS — CIydail
npoeToro mzoBamentHoro maomopduama. E. Xajier uw H. ITerrep (Hayek,
Petter, 1960) sxcnepumenTalbHO IOKAZAII, YTO HMEETCS HEHpephIBIELL sl
Cay, (PO,)e(OI)y — Sryo(PO,)e(OH),. E. C. Tapcenom (Larsen m ap., 1952)
OnuT maiified ecTecTBeHHLIT amaTnT ¢ cogepmanies SrO oxomao 11%, B xudun-
ckom amaruTe cogepskanne SrO mogmumaercs po 16% (Myxwum, 19596).
A. @. Edumosnn, C. M. Kpasuenko u 3. B. Bacunsesoit (1962) yeramonien
HPUPOJHLI CTPOHIMIAIATHT.

Nzosaxenrunit nzomophusm mo cxeme Ca’** — Sr?* seger x ofpaszoBannio
HCTHHHOTO TBEPAOTO pacTBOpa, OJHAKO, €cTh OCHOBAHME 1IPeI0JArarh, 4TO
B KPHCTAJINNYECKIX WHANBIAX amarnTa XHOMHCKHX MECTOpPOKICHUIT MOHEL
Sr*t pacmpejeasTcHs HepaBHOMEPHO.

Ilpobur umero oToOpanHOro amaTHTa MOBEPralich YACTHYHOMY pacrBope-
HHI0 B a30THON kuexore, npamepuo Ha 30% no secy. Ilpn pacrsopenun sepua
anaTUTa, MO-BUIHMOMY, UPe;Rjle BCero paspymialTes ¢ MMOBEPXHOCTH: O
GYHIMAIOTCA 0T MIeHOK I yMmenbinaiotest B passepe. Conepiramme SrQ) oumpee-
JANOCH B HUX JI0 I HOCTAe PACTBOPEHIIA METOXOM KOJHYECTBOHHOIO CIHEKTPAID-

} HOro amamnsa. Hamjoe ompejesenne IpON3BOJMIOCH TPHKRILI, OMBITH TMOBTO-
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Tabaxunwa 12

Cnnepmauue SrO g xubpHCKOM anaTHTe A0 U oche ero 4acTHuHoro pacrpopenins

(B Bec. %)

Cosepssanne SrO

CaxapoBul-
HBIT anaTuT
18 NATHUCET O
anaTirro-ue-

Hpyunoaep-
HHUCTHIL anaTnT
ua GenHod
anaTATO-Ne-

Anatur ns
anarnro-cle-
Ho-nedeamno-

Hpynnoaep-
queThl anarur
ToausyMuOp-

Alneccoprbii
anarTHT w3
nerMaTuTa

(besmHOBOIT dennonoi BO HTOpojL | PEROTO MeCTo- { B HH0MUT-
HODOYER HOPOMEL POMEICHIA ¥ITHTaX
—— : - e SN IS S — '
Ho pacraopenusn 3.23+0.03 | 2691009 | 44240.12 | 7.74+004 | 4274008
[locoie  wactuyHOTO ;
pacTROpEeHT 3454+0.01 2.26+0.06 | 3.99-+0.10 7.20+0.05 4,29+0.07

paacn. PesyabTaThl aTHX OMKTOB (Cpeaime M3 MOJyYenmux dp 1 0TKI0He-
HIsL OT wux) npusojgsarcs B radsa. 12.

3aMermy, 9TO NPH YACTHYHOM pPACTBOPEHMH AKMECCOPHOr0 amarTuta U3
neryarnra copepianie Sr0) ocrajgock B Hem HemaMenusM. OmBT ¢ 5TIHM ana-
TUTOM IIOBTOPSICH.

,5550 Coraacno pamnniy Caiiera (Sei |
. dell, 1958), unTparni cTpoHIua Me-

"0 o Hee  PACTBOPUMEL, deM HIITPATH
1200+ KaJ LI, TOITOMY TIPENMY MIeCTREH-
ook . Hblil BBIHOC B  PACTBGP CTPOHIR
o IpH PACTBOPEHNM amaraTa B a307-

800} pea HOM KHCIOTE eABa JN BO3MOKEH.
600 o, oo, Honnelit xXUMIYeCKITIT aHaIH3 OCTaT-
w0k :l-.‘. Ka 0T MACTHYHOTO PACTBOPEHILA alla-
BN _“'3e  THTA NPUBOJUTCH B TAb. 11 (ama-

ans 17). Pacuer ero ma RpicTasLio-
XUMHYCCKYI0 (OPMYTY HOKa3uiBaer
HenJoxmue COOTHONEHUA MeAly Ha-
THLOHAMIL:

(Cag 5gSry 4 Nay 1)1 09
(Pr.o8Mi2)6.00024.09(F 1070 W 05)0.14.

OnlTel HPOBOMLAMCH ¢ OAROPORAHBIMI MOPHOIOTHISCKUME  PAZHOBHHO-
CTHMII aIaTHTa U Jajke ¢ MY 3ePHAMU ONpejAeleHHLX pazmepon, Huokakmy
HAJIETOB Ha AIATHTE MOCJHE ero TaACTHIHOTO PACTBOPeHNA 00HAPYHEHO He (b0,
MosRHO HpegmoaraTh, 4TO HIJIMBAJBL ANATHTA KPYDHLIX MeCTOPOsK/lenmi
30HAIBHB: B MX KpPaeBhX UYACTAX COJICP/RAHUE CTPOMIUA BLIIIE, YeM B IeH-
TpadpEX. ONTHICCKUMI METOJAMH, Kak Oyjler DOKasaHo Huyke, TAKYIO 30-
HAJILHOCTL BHABUTE HEBOIMOMKHO.

Ioanbie XUMHUECKIe aHadishl XHOIHCKOIO anaTtHra XOpowio pPacCunTh-
BAIOTC S na TEO PETHUECKYIO KPHCTATIOXIMITYCCKY IO Gopmyny —
(Ca, Sr1);pPe0,,(OH, F),.

Paznmupnivi mMetojamun B anature XuOum yceranosiensl mpumecn M,
Mg, Ba, V, Zr, Ti, Pb, Fe, Al, Cu, As, Na, K n Si.

[Ipumecn Mn, Mg u Ba B paAne ciayuaes yCTAHABINBAWTCH METONOM BeCO-
BOTO Xumuueckoro amasimsa (ea. radna. 11). Cormacmo atmm ompepeideHumaM,
coepmanme MnO momer pocrurars 0.05%, MgO — 0.20%, BaO — 0.24%,
Jisyxpazenrare xarmomh Mg m Ba merxo samemaor Ca m, mo-supumomy
130MOPPHO BXONAT B COCTAB KPHCTALIMgeckoii pemerku amarnra. Boavoskmno
H30MOpPHOE BXOMKIEHNE B COCTAB ANATHTA MAPramiad pasiuvHOil BaJeHTHO-
crn moxpo6ro pacemorpeno 3. B. Bacmasesoir (19580).

200 i I 1
7500 700 500 8100 300 500 700 900 $100 360 500 700 La

Pue. 25. 3apucnMocTh Mey Cojep RammsMmn

Kajapius B CTPOHAA B XUDMHCKOM anaTure
(B ATOMHBIX KOTHUECTBAX).
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C: mOMONILIO CIeRTPANBHOr0 agaiusa yiaanmusaores V, Zr, Ti u Pb (caemsr
JHHHEI — caaluie Jgmpnmn), HO He Bo Bcex oOpasnax. Th oGmnapysken TOIBRO
B AKILECCOPHOM amatuTe BMemawmux mopox (19 ompepenenuii, wesHaunTesnh-
HEIE CAeJBl, CIeHn).

B pujie mpumecn B XxHOUHCKOM amaTuTe MOCTOAHHO TPHCYTCTBYET Keses0.
Copepsrannme Fe,O4, cODIAcHO BeCOBEIM XHMHYECKMM aHalm3aM, Kouaebaercs
or 0.04 mo 0.32%. Ilo muennio M. . Boagrosoii (1955), mpamecs sxenesa B xn-
OMHCKOM anarnre OOBACHAETCH HalWdYMeM JIEHOK TIHAPOOKICIOB jKeIe3a.

Mpumecs aTloMuHNA, KAK W NPUMECH jKele3a, YCTAHABAUBAGTCH METOJIOM
BecoBoro xmmmueckoro amanmsa. M. M. Boarxosa cumTaer, 9To aloMHHHII
OIPeJIeJIACTCS TOMBKO 34 CYET MeXaHMIecKOl mpu-
mecn wedennna. Oppako He MCKRIYEH0, UTO B %
HEKOTOPOM KOIIMYeCTBE &I[IOM'FI}IIII}'I MOFKT BXOJATH .|
0 B cOCTaB KPHCTAJNIHYECKOH pPelleTRY amarara,
mzomopduo 3amemas Kpemumii u doedop.

Mejip B BHie mpuMecH B XHOHHCKOM amaTaTe 40F
VCTAHABIMBAETCH He BCErJa, COjepKaHme HTOTO
AMEMEHTA Pe3K0 COKpAmaeTcs IpH IPOTPaBINBA-
HUM TOBEPXTNOCTH 3epeH. BUamMuix mpn3makos
IeNOK XAlbKONUPHTA Ha 00pasnax, HojBepras-
IWIXCH ONEITAaM, 00HAPYIKEHO He OBLIO. 0k

Merogom d¢parknmonmoil 9MECCH B XHOUH-
CROM AmaTtuTe OOHAPYKEHLI CAexnl PTYTH.

Jlagnsle 0 copepsKaHME MBmbAKa B xuomeE- Of
ckoM amarnTe moiyuenst 3. M. ['miesoit n
b. H. Menertoessint (1939). Wmm yeramopnennt il e : J
Gmmasrne comepskanns atoro adementa (0.00016— Ce Nd Sm Gd Dy Er Th
0.00024%) B pasauuEnx o0Opasmax amaTuTa U3 La Pr Fu Th Ho Tu Lu
pasiingHeix  Mectoposspgennit  (roper  Hyxuceywm-
wpp, IOxcnop, Pacsymuopp, Kysaomop, Heop- Pue. 26. Cocras nawranon-
naxk). Peako oramgaeTcA IO copepkammio Mpl- AP AKIECCOPHOrO anmarira B
mwesaka (0.00007%) ronpro amarur TToawsymuop- Jor R RTINS
pa. Hax amanmor docdopa MHIBAK MOMKET  Bepmunassuwe ompeswu — npe-

Ty ; nelipt Kodedannn cojepskanuii oT-
BXO;IHTB B cocran HPHCTaHﬂ"‘IGCHDH pemeTKH HEJBHLIX QJIEMEHTOB B CEpHH U3

30t

anaTura. 14 oOpasnon, Kpussie npoBeieHs
B akmeccopHOM ANATHTE BMENIAIONIX IIOpOJ oPed TOUKN HAauboiree neponTHEX

il IerMaTHTOB CONEPIKATCA DIIEMEHTR T'PYIIGT JIaH-
raga. CocraB JaHTamonmoB B ofpasmax XuOm-
¢koro amarnta ompenedsiics JI. M. Tlonemxaeroii Ha peHTreHOBCKOM CIRKT-
pomerpe «/IPVYCy» ¢ momm3aumommoil perMeTpamueil 1m0 BTOPUYHLIM CIICKT-
pam. Uysersarenpnocts aroro meroga — 0.1%, ornocurenpmasi  ommG-
ka — 0.7%. Pesyaprarsl oupeejsennii mpuseenst na puc. 26.

Ha pucynke Bujuo, uto KoXefauums B copep:kannn Ce m La samerno mpe-
BHITIAKT BO3MORHEIC OMIMOKH OTpeeJennii. JTH HeaaKOHOMEpPHLIe RoJeGaHus
B copepsxanun Ce n La maxojsar odbacHenne B cgere padorsr 10. A. Banamosa
i H. B. Typanckoit (1960). I0. A. Baramossim n H. B. Typanckoit ycramon-
JEHO, YTO TAK Ha3LIBAeMble JTANTAHOMHEE MAKCHMYMB B JaMopo(uIinTe
I HHHETHTE CBAZAHEL ¢ TeM, YTO JAHTAHOM/E IH30MOPHHO 3aMEMA0T B HIIX
IMaBHble KOMIOHeHTH — Sr iiun Ba, nmomHHbBe paguychl KOTOPRX OGIH3KN
K nonnomy pajmyey La**. C ypeswgenmem copgepyrauiis B JaMmmpouiInTe
I UHHEIITe CYMMBl DPEIKO3EMENLHLIX DJIEMEHTOB BAaKOHOMEPHO BO3pacTaer
ornomenne La :.Ce,

B xubuuckomM akmeccopHOM amaTHTe JaHTAHOHJ(BI HBOMOP(QHO 3aMeniaoT
rIasnbiit KoMnonent — wanpunit, Mowmsiii pajuye Ca*t MeHBuie HOHHOTO

| pamuryca La® u G1m30K K HOHHBIM PajHycaMm MpodHX JanTaHOUIoB, HOITOMY,
OUERHJII0, BJleCh HA0I01aeTeA 00paTHasl KAPTHHA: C YBEAMIOHIEM COePRANN

5 O. B. dymsun u 1p. 65



cymmil mantasonyoB or 1 mo 3% cojiepsiaHue JlanTaHa B AmaTHTe Iajaer
(puc. 27). B o6pasnax ¢ BLICOKUM COJEpPsRAaHIeM CTPOHIHA 3Ta «DUIbLTPAITILL)
JMAHTAHA KPHCTAIINYECKOIl pelmeTkoil cmArgaercs, sasucumocth (puc. 27)
CMEIIAEeTCA B CTOPOHY OGIEro yBe IIeHis COMIe PyRamisa JaHTaHa, HO XapaKTe]
ee He MEHAETCH.

I'pu ppobGmennn xmbmmckoro amatnrta M. A. Ilerepcunne yeramonsieno |
BHIeJIeHNe MeTaHa, OyTapa, Hpopmasa, bTaHa, cBOGOJHOrO BOJOPOJA M JABY-
ormen yriaepopa. OgHako cojepsKanie YTIeBOXOPOMHEIX TA30B B ANATHTE
SHAYATEILHO HOME, UeM B JPYIAX XUOHHCKIX MHHepalax. '

B 1954 r. xumurom-apamanTukom Houbsckoro gunmana AH CCCP A. B. Mo-
KPenonoil mpu pacTROPEHNH anaTHTa, B3ATOT0 M3 amaTHTOBOM KUK I'OPL
IOkenop (kommexnua C. C. Kyp6aropa), b0 oGHApY:ReHO BHIETEHHE CEpO-
Bomopofa. Ilpm monuEIX XAMAIECKIIX
aHalIuaax XUOWACKOTO aaTnTa WHOT-

4

B Jia perucTpupoBalioch HOPHCYTCTBHE
% * cepst, Cogepsxaunme SO, B HEROTO-
peix caygasx cocraeagro 0.01—
a5 34 * 0.02%.
= 32 X 4 B page cayuaes (ropsr Mxemop
S g $ = - Hyrucpymuopp) yeranosieno Bhi-
< X fenenue 13 MOpoy X UONHCKOr0 Mac-
= a8 10 . L # CHBA Tal0B aMMHAYHOTO COCTapa.
‘3\, 2% 2 e CrienuaTpHb AHAJINS YHCTO 0TO-
T e o *  OpaHHOTO anaTHTA M3 30HK BBIJE-

JeHN A aMMllaka Ha rope IOHCHOP,

a2 wpmoneenueii M. V. Boxkosoi,
20 IOKAa3aJd, ¥TO Tasel, CcOfiep:kaulme
P / Al i b a30T, MOTYT OBITH  3aAKJIIOYEHEH
0010 0025 0020 0025 B BAKPHITHIX TOpPAax MHAHepaJbHEX
ZTﬁzqq,é’aﬁeﬁ 3epem.

Pue. 27. 3aBHcHMOCTE COJlepHRaHIA JAHTAHA B menom mozmo OTMBT“TI’ S
B AKIECCOPHOM AUATHTE OT CyMMapmoro co-  AYIOIee. Bemecreennstii cocran ana-
Jep:aHNA  PETKAX 3eMellb. THTA PasINIHBEIX  MEeCcTOPOKIeHHi
Tounu — ofpasusl anaTuTa ¢ copepranuem SrO 1o 6.‘11[3}(!‘!]"{. HRavecrsemnpiii  amresen-
69%; wpecmust -— OODABILL ATIATHTA ¢ CONEPHANNeM  TAPHEIH COCTAB alaTUTA paccMaTpu-
SrO or 6.5% un Bpme. Copepwanne La,04 nano B % 7
K CYMMAPHOMY CONEPMAHMIO JaHTAHOWIOB. BaeMbIX MECTOPOMRICHAN U aKIeccop-
HOTO AmaTHTa BMEUAKIMIX HX I0-
POJl HPARTHICCKH OTIHAKOB MW OT-
AMYARTCH OT AJIEMEHTAPHOTO €OCTABA AMATHTA HE TOJLEO YILTPAOCHOBHBIX
mWeAouHKX MacenBoB KoJXLCKOro mOIyocTpoBa, WOTOPHIE CONEPENT MEHBIIE
CTPOEIMA, (BTOpa M HE COMePHSUT NPUMECH IMPKOHNS M TUTATA, HO W OT Ame-
MEHTApPHOrO cOCTABA AlTATHTA PSAAOM pacmoro;keHHoro JloBozepeKoro mmenoy-
HOTO MAaccHpa, OTIMYAIOIMErocs HpHUMecnlo cepebpa, ramama W OepUaans
(Bmacor ¥ gp., 1959).

Hlogedernue cmponyus ¢ anamume secmopoxcoenwii. Pesxue xonedarud
COEEP/RAENS CTPORNUS B XUOMHCKOM alaTuTe NPURJICKIN BHUMAIHE LeJOr)
paga uccieporareneii (Memenrnes, 1953; Kyp6aros m Muxaiitosa, 1954
Wsanora, 1958, 1963). B. H. Mexenrnesnnm, C. C. Kypoarossm m A. ®@. Mu-
XaunoBoil 0w yceranoBlen (arkT B3aKOHOMEpPHOTrO N3MEHEHWs COepHaHui
SrO B amarnre HyrmeBymMuoppckoro m PacBYMYOPpPCROTO MECTOPOIRIEHIil
rk Bucawemy Gory rvex. T. H. HsamoBa (1963) cpasmuna comepsxanua SrQ
B amaTHTe PATMINLIX THIOR MECTOPORICHUIL.

AwTopul noctaBmim mepej coboil caenylonme 3ajaun: 1) onpegennts pas-
auansg B copepskamma SrO B amaTuTe PasHEX HOPOJ, 2) OIpeIennT, XapakTep
rogTeOanuit copepsanua Sr() B amaTHTe B Ipefienax OHOr0 M TOTO yKe MITHe-
palBHOTO arperara.
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Onpepesennsa SrO no meroxy H. H. KHomecnmrosa (1954) umeor socmpona-
BoyuMocTs (B ade. %) upn copepmannu » amature 2.5—4% SrO-4-0.08, mpn
copepsannsax SrO csemme 4% +0.16.

IIpensie Beero ObLIO mpoamaamsmpoBaHo cojepskanne SrO B axueccop-
HOM 4maTuTe Mil0JUT-YPTHTOB M PHCYOPPUTOB, IMPOOK KOTOPHX Gpayuch Bairu
0T aNaTHTOBEIX MeCTOPOKAeHuii. PesyipTarTsl 5THX aHAJNZ0B [IPHBEIEHE!
B tada. 13 (Bcero 10 onpenenenmit). Jlannse Tada. 13 cBumeTeabcTBYOT O TOM.

Tabnuma 13

Copep:kanue SrO B akmeccopaoM anature PHCYOPPHTOR W HIHOIHT-YPTHTOB

(B Bec. 0)

5 Conepsa-

Tlopona Mecro pafgrTig e Sr0
- I'opa [Oxrenop. 8.20
SlaCCHBHER: DUCIODPUT, { T'opa Iloausymuopp. 7.81
‘ 8.10
Tpaxuron/iasie mwiionuTh nepBoi cyvipasnt. I'opa Pmcuopp. g g%z
l 7.20
S | T'opa Hyaannop. 6.51
Macensupiii yprmT. l Topa Picuopp. 693
Moapemit mitommT. Tl'opa Heopuaxi. 4.66
Wunpanii veapTeiirnT, Honmua p. Hapromiiok. 4,21

470 OT PHCYOPPHTOB K IO3AHNM Hitoantam cogep:ranme Sr(O) B akimeccopHOM
amaTuTe NOHHKAeTcH.

Copepmanue SrO B anarnre anaTuto-HeeJHHOBEIX TOPOJ BO BCEX CJAYIAAX
HIKe, YeM B aKIecCOPHOM AalatuTe mOpoj, ux oxpy:kawommx: 2.3—4.1%
(213 ompepenenmii).

Amartnt amaTaTo-cheHO-He(eIMHOBEIX MOPOX MMeeT cojep:wanua SrQ,
OIMBKHEEe K TAKOBHIM B IO3JHHX HIIOJUTAX M MACCHBHBIX yprutax: 9.00—6.82
(70 onpepenenwii). Amatur [loauRyM4OPPEKOTO MECTOPOIRACHUA OTIUIACTCH
pesguMu  RodeGanuamn cogepmanua SrO: 4.0—13.0% (40 onpepemenmii).

Pasmnre xonmuecrsa Sr0 mmeer amatnT M3 HerMaTHTOB B MHOJIHT-YPTHTAX
I U3 IEerMaTHTOB B pHCYOpPpHATAX. AmarunT M3 MEIMATHTOB B HIOAAT-YPTHTAX
no cojiepsannio SrO HPAKTHYECKH He OTIAHYACTCH OT ANATHTA OKPYKAIOIIX
nopoji: 4.3—8.3% (90 ompepenenuii). AmaTHT 13 MerMATHTOB B PHCYOPPHATAX
uMeeT pesko moshimennnie copepsanna SrO: 9.6—14.3% (7 ompepenennit).

AnaTuT 13 MEJIRKHUX amaTHTOBHIX NUIMPOB M JKHJ B HHOINT-YPTHTAX M pHC-
YOPPATAX 1O cOojepsKaHmio B mem SrO o0uuno mojo6ern anaTury W3 AlATHTO-
BHIX MECTOPOKIeHMIT MPOMBITMINIEHHOT0 THHA U Pese — AMaTATy U3 IerMaTii-
108, VIcK/II0WeHMe COCTABIAET TOJLKO amaTHT MeAKHX AlaTHTO-THTAHOMArHe-
TATOBHIX JRWI, OTIMIAIOINANCS MUNMMANLUBIM copepsranmen SrO: 1.7—2.0%
(0 ompepemenmi).

@aKT HEOJMAAKOBOIO COCTABA ANATHTA M3 PABHLIX reojiorngeckux obpaso-
Banmii XWGMHCKOTO MAcCHBA He JAeT BO3MOKHOCTH CYJUTh O MPHYHHAX
namMeHennit copepsranug SrO, rem Hosiee, 9T0 €ro cofepsRaHIe MEHACTCH B TIPE/Ie-
Jax jase OJIHOrO MecTOposueHns Bechma cymectsenno. Ha Hyrmesymuopp-
cKOM H PacByMuOppPCKOM MECTOpPOKRAeHHAX YCTAHOBJIEHO BaKOHOMEPHOEe yBe-
augenne copepskadusg SrQ B amarnTe B HANPABIEHUN K BEPXHEMY KOHTAKTY
amaTATO-HeGeTnHOBHX Tel. Taraa 3aK0HOMEPHOCTE MOKET OHITDH ITPesRIE BCEro
BHI3BAHA ONPCCHEHHBIM PAaCIOJOReHNeM TEeKCTYPHLIX pPasHOBHHOCTEH T10-
pox: m Ha rope Hyruesym4opp, n ma rope Pacsymuopp THH30BOHO-TION0CY A~
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Tasg MOPOAA PACIONAraeTcA B HUKHEH YacTH paspes3a, NATHHCTAS HOPOJA
u Opexuns — B BepPXHEI TacTH.

B. H. Mexenrsen (1953), C. C. KRypGaros m A. @®. Muxaiimosa (1954),
YKa3HBaA HAa 3aKOHOMEPHOe H3MeHeHNe COCTaBA ATIATHTA OT HIGKHEr0 KOHTAKTa
K BEDXHEMY, IMOJICPKUBAIT HEOJMHAKOBOE COICP;KAHNe CTPONINA B Pasind-
HBEIX pPasHOBHHOCTSIX AanaTtuTo-mededmHOBHIX TOpon. Yto ke B uoneqnomi
cueTe Ompeeiaser COCTAB AUATHTA — TEKCTYpa HOPOJ MIM HX IPOCTPAHCTBEH-
Hoe moJoseHue? JT0 MOKHO YCTAHOBHUTL HA pa3pesax ¢ HelpaBUILHBIM Yepe-
fOBanues JAHHZOBAHO-TOAOCTATON H MATHHCTON TOPOR H GPEeRYIHIL.

I

Srg
%1’
Felr =216 B0
o Sl S cru bR/ R
s Sro
i - ) s B8 e
> g ¢ 39 Galw
g Gods ZEBn =3
E sr0
L f B
20 30 40 50 % 20 30 40 50 607 30 40 50 60% 20 30 40 50 602

Puc. 28. llopegemme SrO B anatute l)Kenopekoro MeCTOPOHICHMA.

1 — pHCMUPPHT; 2 — KPYNUHOBEPHUCTRIE YPTHT; 3 — KPYHHOZEPHUCTHI IOJEBOINATOBRLIE YpPTUT; 4 —

YpRr, ciiasho oforamentnil auarTnroyM («ypraT ¢ auarHrtoMe); § — nerMaromauntl witoanr; 6 — JHHZ0-

BHAHO-IIOJIOCYATAA TOPOJA; 7 — ceryarag nopoxa, 8§ — kpynHoblIoKoBad Mopompa; 9 — DATHUCTAA T0=

pona;, 1¢ — anatutroBafd Gperund; 11 — UJIBIHLIE TOPOHAL THIA ATIATHTOBOIO MITOJNTA, BHIIOJHAIONIIHE

TWJIOCTH PAHHEX JMABIOHKTABHBLIX JUCTOKANNA;, 12 — anammr=-TATAHOMATHETUTORbIe Wb, 13 — ana-

maro~chero-HedeTNHOBBE HOpPoab: I4 — JYABPUT; 15 — MOHUNKNT. Pumcrue yugpst — HOMEpa pagpe-
30B.

Han$osee menpaBiibHOe PACIOJIOMKEHIe TEKCTYPHBX —PasHOBHHOCTe
nopop wadaopaerca Ha I0xenoperom mMecroposkaenmu. B npegenax IOxcmop-
CKOTO pyHIIKA aBTOPH JAETATBN0 3aJ0KYMEHTHPOBANN TeThipe pazpe3a BEpeCT
NPOCTHPAHKA ATMATATO-HeeMHOBOTO Texa (prue. 28) T WpoamaJmaupoBa
mosepenne SrQ) B amaTuTe MO ITUM paspesam.

[Tepsuiii paspes (puc. 28) cocTaBlienm 1o CeAbMOil MTOJLHE OTKATOYHOLO
ropusonta 410 M. B osrom paspeze, xapaxTepH3yOmemcs OOLITHLIM YepPeo-
BaHWeM TEKCTYPHLIX PA3HOBHJHOCTEH HMOPOJ, 3AKOHOMEPHOCThH B M3MEHEHHH
cOJiep:RavNA CTPOTLNsA B anaTure, Haiijnennas 5. H. Menenrnesniv, mpoasuserci
8 HOJTHON Mepe, HO He B [LTABHHX H3MEHEHHAX COCTABA AUATHTA, & B PE3KUX
roneGannsAX cojgep:kaHnsa crponnus. VIMEHHO Takylo KapIuEy yCTAHOBI
Ha rope Pacsymuopp A. @. Muxaiinosa n C. C. Kypoartos. Ocobenno peskue
KoneOamisg B cOCTaBe anarTuTa 1 Hauboxee BHICOKHe comepskanust SrQ mabiamn-
AATCA B anaTuTo-ceno-medeJMHOBEIX HOpPOJAX.

Bropoi paspes, cocTaBIeHHEN HA OCHOBAMHI KepHA CKB. 72, XapakTepi-
ayer 0omdee riay0GOKMII yuacTOK amaTHTO-HeelIHWHOBOTO Teia. I3 1eldoM 37ech
MOBTOPHETCH Ta e KapThHa, 9T0 M B IepBOM pa3spese.

Tperuii pazpea coctasien no opry 9 orkarousoro ropusonra 640 a K jory
10 NPOCTHPAHUI0 HOPOJ, OT IEPBOTO H BTOPOro paspe3or. Hecmorps Ha 10
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P

UTO AnAaTHTO-CPeHo-nede  MHOBbE TOPOML ¥ BEPXHEr0 KOHTAKTA 371eCh OTCYT-
CTBYIOT, & amaTHTOBasg OPERYUs PACIHOJAraeTcsi B HUKHEH 9YacTi paspesa,
0 3/lech K BepXHeMy KOHTAKTY amatnro-HedelmHOBOTO Tela cojepmanue SrQ
B amaTHTe HECKOJLKO BO3pACTAeT.

Yerseprsiit paspes cocTapiel B MecTe IepPe;KIMa AnaTHTo-HededHoBOro
Tela. SAech HaOMO/aeTCs MHAS KapruHa: cojepykanne SrQ B amarnTe y BH-
cagero HOKa Tesla YMeHbLIIA-
ercsi. MoskHO mpeinonarars,
49T0 B JAHHOM CJydYae HMe-
eTCA He NOJHHII pa3spes
000rameHHoil aIaTHTOM TOJI-
I MOPOJL, & TOILKO OT/1eIb~
HBIE er0 Y4YacTKH, CcOXpa-
HHBIIMECH B TPOIecce Ha-
JTOREHNEIX  TEeKTOHHYECKNX
ABIReH M.

IOxenopekoe  mecTopo-
RICHHE DACIONOMEHO PH-~
fom ¢ HykumeBymdopperuM
n Paceymuopperum. He mo-
JReT JIH yCTaHABIMBAEGMAas
3aBHCHMOCTS ABIATHCS Xa-
paKTepHOil  0COGEWHOCTHIO
CPaBHUTEIBHO OTIPAHNYCH-
HOI0 Y9YaCTRA alaTHTO-He-
dpemmuoBEIX MOpON?

Ha puc. 29 mam paspes
uepe3 MEHTpaJLHOE anaTh-
10-HeeTMHOBOE TEJIO B €ro
0T0-BOCTOYHOI dYacTH (Ka-
HABa Ha 1JIaTo TOpel Bocrod-  [—e= oY
it Paceymuopp). 3pecs R =
anaTuTo-cdeno- ve e J 1 H 0- &5
BEEé TOPOZLI B paspese OT- [vvv i B s 0 T
CYTCTBYIOT, HO 3aKOHOMep- N e e AT

HO® TOBHINICHWE COREpHia- - e =
aua SrOQ B apmaTaTe anaTh- Je B8 B3¢ s BFs B2
BAe [v]9 [vle 3 2 T-Ju

T0-He(peITMHOBHIX TOPOJ CO-
Prc. 29. ITosepenue SrO B amaTHTe.

Sr0

Srd

PZLTA

XpaHAETCA.
Hysasmoperoe amataTo-

BeeIMHOBOE TEJNO pacio-
J07REHO BAAIN OT IEHTPaTh-
HOTO M HE MMEET ¢ HUM BI-
TIMOTO coegnaernA. Bropoii
paspea (pue. 29) cocrasien
0 KamaBe Ha 3amajgHOM
ckione ropul Hyansmop, B
ceBeprOIl wacTn Hyaanmop-

I — paapes Yepes anaTuTo~HedeauHOBoe TeNo Fopst BocTounkit
Paceymuopp; JI — paspes uepes anarnro-uedenuHoBoe Teno
cepepHoil YacTH ropul Kyaasnop.

1 — DPHCYOPPUT, 2 — NATHHCTAA anarnTo-HedelMHOBAA Mopo-
Ia; 3 — JUHSOBUAHO-TIOJNOCTATAA Nopona; 4 — moJocTaran
nopona; § — merMaruTel HiioJIuToBOTO cocraBa; ¢ — Gpexyma;
7 — paspynleHHasg B0HA; § — BTAPHH-ceHOBRIe TTPOHKMIKM,
§ — MAacCHBHEI yPTHT; 10 — YPTHUT ¢ anataToMm; 11 — JIMH30-
BUAHO-NOJ0CYATHIT  WHOMMT-YPTHT; 12 — cerdarad  MOpopa;
13 — anaTUTO-THTAHOMATHETHTOBAA HOAJIA.

CKOTO MECTOPOKJeHHs. Y BepXHEro KOHTAKTA 37leCh PacIojiaraercs 3Ha-
GATEJILHBIH  y9acTOK OefHoil, cerdaToil auaTATO-HeeIMHOBOH MOPOMIH;
anaTnTo-cheHo-HedeINHOBRe TIOPOAHE B paspese oOTCyTeTByOT. UHaKko wu
B OTOM 7K@ ciydae, HeCMOTPA Ha TepeBepHYTHIl 10 ¢PABHENHIO ¢ OGLIYHEIM pas-
pea amartuTo-HedeIMHOBOTO TeJa (MATHUCTAS TMOPOJAA BHHA3Y, cervyaTad Ha-
Bepxy), comepranne SrO B amaTuTe, X0TS I B MCHBIIEH cTellenH, YBeINIHBACTCH
B HANPABIEHUH CHI3Y BBEpPX.

69



Ananus nosefenns crponmus B anarure Hpopnaxk-Cyonyaiisexoro mecto-
PORTEHNA MOKA3aT, 9YTO paccMOTpeHHasd BumMe ofmasd 3aKOHOMEpPHOCTh B 13-
MEHEHMHM COCTaBa amaTuTa HAPYyIIaeTcA B Tex cJAyvaax, KOTJa Ha amaTnTo-
Hede I MHOBBe MOPOJEL CyTeCTBEHHOE BO3[edcTBHe OKA3LIBAIOT Gojee HO3MHHE
reojorudeckue mponecch. B weemosmrax amaruTo-He)eIIMHOBEIX IOPOJ Ha
ropax Cyousyaiiz n HLO})HBXL cocras amnarurta Hemocrosgen. Copepmanne
SrO B amatnte KoMeGrerca or 2.34 o 5.84% (35 ompepemenwit), mpuuesM oTH
KoJle0auus He YBA3HBAKTCA ¢ MPOCTPAHCTBEHHLIM I0J0KEHIEM KCEHOTHTOB:
COCTaR amaTHTa OJiHHAKOBO BHIeP/Kal I HA PA3HLIX YUACTKAX MECTOPOKICHTI,
H wa pasnoi roryoune (tabma. 14). He oupepensiores 5T KoTeOaHIA I TERCTYP-

Tatnnma 14

Cosepeanne SrO 5 anarnre Huopnaxg-Cyoxyaiinekoro MecToposssienns
(ﬂ pee. 9)

) : JINHB0BUTHO-110J10C- i
Yprur ¢ armarn- ikt 2 e ToHkONOJOCYA-
Mecro BasTHA G yaTaf anaturo-aede
i unan PO JIMHOBAR 110 POJA TREEPEONA
I PUIOBEPXHOCTHEIE
I'opa ydyacTem . . . .| 274, 3.05, 4.70 | 2.60, 3.53, 4.11, 4.20 3.47, 5.84
Hropmaxk | rayGoume ywacTikn p
| (cwBaskmma) . . 3.84, 4.39 4,05, 4.32 4,05, 4.70
{ nmpunonepxmocTHRIe
! YIACTHE . . . . 3.07, 545 252, 4,16 2.34, 3.13, 4.65
Cyonyalm | Ookne yuacrem| |
1 ({:HHHH{I‘[IM) (= 4.81 3.00, 4.36 4.23

HHIMH Pa8HOBHAHOCTAMA anaTuro-HedednHoBrix mopox. llo-Bujumomy, oHE
B 3HAYHTENLHON Mepe BHBBAHEl BO3AeliCTBHEM paciiiaBa, OpeKYIpOBABIIEro
amaTHTO-HeeINHOREe MOPOJLI B 9TOM paiione.

Taxum oGpasom, B anaTuro-HedeAHHOBHX TOPOAX HADIIOAaeTCH 3aKOHO-
MEpHOE yBeJudenie cojep:aanus B anarure SrQ B HApaBIeHNH K BePXHEMY
KOHTAKTY TeJl, He3aBHCHMO OT PACHOJNOKEHMS TEKCTYPHEIX PasHOBHIHOCTEIl
HOpOJ, Hapymawieecsi TOJNBKO B Pe3y.TbTare BO3JAeHCTBHA Golee MOZ[HEX
TeOJOTHYECKAX pomeccos. Takoe ofmiee N3MeHeHNe COCTABA AIATHTA TPONCXO-
AUT HEe TIaBHO, a Ha (OoHe CcpaBHNTENBHO DPe3KNX KoidefaHUil cojepRanns
SrO.

CoOpanmsiii aBTopaMu MaTepHaJ MOKa3biBaeT, 9To KojebaHHsa cOCTABa ama-
THTA Ha CPABHUTENLHO OrPaHMYeHHBIX YYaCTKAX anarnTo-HedelnHOBEIX Tel
OTYACTH OupefeANTCH COCTABOM MUHepalZbHRXx arperaros. OG »ToM cBHje-
TeIbCTBYIOT 1 IUQpsl, UpHBegerHsie B Ta0x. 15. Anarur u3 mopoj Mo ATO-
BOr'o cocTaBa OTAMYAETCST HECKOJBLKO IOBHINeHHBIM conep:xanmem SrO.

Tactauma 15

Copepskanne SrO B apaTuTe PazianuAabiX MOHEPAJALHBIX ATPEraToB ANMaTHTO-HedenrmHo-

BBIX TIOPOJ
(B Bee. 9f)
XapakTepHeTHRA MIHEpPaJIbHBIX arperaTos, Copeprianne Yucao
cofepialiX anaTuT SrO ol peeaenni
CyuecTBenno amaTuToBeli arperat . . . . e : 2.1—4.2 Bonee 100
IlpnkorTaKTHEN MACCHBHBI yPTHT U €ro KCOHOMHTEL . 2.6—5.2 15
Hement anarmrosoil Gpexunn . . « ..o B4—44 23
3.22=50 11

Huminuste nopojsl ¢ anartnrom ((([‘H(‘TG[)OI‘&IIHTH'D)
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Cocrar anarnra cymecTBeHHO amaTHTOBOTO arperara He saBHCHT 0T (O PMEL,
pasMepa 3epna m npera apartura. 00 5TOM CBHJIETEILCTBYIOT TIOJIHLIC XUMIIe-
crHe aHaamsnl (cM. Tada. 11), a TaxsKe cepHA YACTHBHIX OIpejelleHMii, HaNpas-
TeHAEIX Ha TPOBEPKY 9TOTO 1OTo;keHusn. PsagoM pacuolo;kennbie cBeTsIbil
I MCPHEIT, MeJKO3EPHUCTHIT W MTOABLIATHIT, MEIKO3EPHUCTHI T KPyHHO3EP-
HHCTHIA amaTur He oTJaHYaioTed 1Mo copepskamuio SrO (tadm. 16).

Tabaumma 16

Copepskanne SrO B Mopdonoruuecknx pasHOBUAHOCTAX ANATHTA
anaruro-sedennnoBex nopon (ropa Bocerounsiii Pacsymuopp)
(B Bec. )

. AnaTRt MHHSOBHARG-TOA0CYATOit AUaTHT HATRHCTOH
TNOPOJLKL HOPOABL
Yueao
onpe-
- ; 4 . nedre-
caxapo- | mpynmo- | PeJCHBIL | UepHbiit caxapo- | urombua- | mnii
pURBLE | sepancTwiii| KPYUHO- | KDYIOO- | pupgpii THIT
3¢ PHUCTHI] 3¢ HICTH
2.3 2.76 2.70 2.69 3.85 3.83 1
2.75 2.74 2.75 2,73 3.80 — 2
2.72 — 2.76 — - — 3

[IlpumMmevanmne.
TOBOTO TeJa,

IInTHACcTaA TOpoja B3ATA B BepxHell yacTw amaTu-

AHanus mMoOBejenNA CTPOHIAA B AlaTHTe HA KOHTAKTAX PasiIMIHLIX 06pa-
30BAHMH B aNaTHTO-HE()ETUHOBLIX Telax CBUACTeNBCTBYET O 3aKOHOMEPHBIX
M3MEHEHHAX COJeP/RAHNA HTOT0 KOMIOHEHTA Ha KOHTAKTAX HEKOTOPHIX, KaR
TOPEJII0JIaraeTcsi, PasHOBO3PACTHLHIX MEHEpPAJABHEIX arperaton. Pesyabrarst
AeTaNpHOTO awanmsa mosefenns Sr() B amaTuTe Ha KOHTAKTAX amaTaTo-Hede-
ATHOBHIX LOPOJ ¢ MiloJur-ypruramu wpusejensr ma puc. 30 (rpaduxn I, 17
u [17). Anarur anaruTo-sedeJMHOBEX MOPOJ BOJIUBH HTHX KOHTAKTOB He Me-
HACGT CBOETO COCTABA, TOTAA KAK amaTnT HiOJUT-yPTHTOB HCILITHBAET 3HATM-
TeIILbHBIe UBMEOHEHNA: ¢ YAAJTeHTeM OT KOHTAKTAa B HEM IOBBEIIAETCSH COJep:Ka-
e SrO.

Wuage ofcronT @10 Ha KOHTAKTAX amaTHTO-He()eIHHOBHIX HOPOJ, ¢ IeMeH-
TOM OPEKINH, ¢ CeKYUMME THCTePOIreHHTaMI W 0cO0eHHO — ¢ amaTHTO-cheHo-
HeedHHOBBIME MOpofaMu. B prom cayuae BOJAM3HM KOHTAKTOB MEHACTCH COCTAB
amaTHTa caMMX anaTnTo-HedermmoBeix mopon (em. pme. 28, rpadmr IV ma
puc. 30 m rabxn. 17). Ta e wapriuna nabIOFaeTca # B cocTaBe anarnTa H3Me-

Tataumma 17
Copepsramme SrQ B amaTurTe HA PasHBIX PACCTOAHNAX OT KOHTAKTA € ANATMTOBOI

operuneit

(B Bec. 9)
Hesepr) JANH30BULHO-ION0CYA- | Fgraperad AaTHTO-
E GpeK- | Tam anaTaTo-Hedemn- | pedqennuosan 10poOLa

MecTo B3ATHA Inpoo qpn HOBaH Topoga

10 10 | 20 | 30 10 | 2 | 3
Bocrownmii Pacsymuopp, kanasa na wrato| 3.67 | 3.20 | 300 | 282 | — = =
Okenop, ropmaont --670 m . 340 | 272 | 261 | 264 | — — —
I0xenop, ropusont 410 w a2 )= — — | 342 ) 298| 2.88

MDpumevTanmne,

Iudpsl B TonoBke Talamun — PACCTOAHNA OT KOHTAKTA ¢ AnaTHTOBOI 0pex-
uneil B CM.

71



HEHHLIX ANATHTO-edeIHHOBLX H0poj Topsl HydIenop Ha KOHTaKTe ¢O CpefHe-
3ePHUCTRIMI DIHPUHOBEIME HedeTnHOBREIME cnenntamn (puc. 31, paspes I117).

B mexom Bech coOpaHmbIl MaTepuax ¢BUJIETEILCTBYET O TOM, 9T0 KoJeba-
A cofepxannsa Sr() B amature anaTuTo-AedeJIMHOBRIX HOPOJ HOJAMITHAIOTCH
OmpefeNeHHEIM 3aRoHOMepHocTAM: cogep:ranme Sr(Q) B amarnTe 9THX IOPOJ
B IeT0M BO3pacTaeT K BHcA4YeMy OORY cJaraeMblx IMH TeJ H, KPOMe TOTO,

L)
i % Srd
4 | [ I
! | ] [ I
' ¢tk g ! K sro
e D R R S i o RS T R
=4 fi e fie g i 1
TN V27 V27 N ~ ~
!H Vs \ =, v// I ~ r,f’rJ
v N_ NN, v o
= ///V//v,,’% ey S e i
/) im 0 im

SrQ

TR ]
S R
R Sy PV VLAY Dt

D VVlZ [V'Vlj I,// 4
&6 017 CXls 05

Puc. 30. ITopejenne SrO B anatire anaTHTO-HeeINHOBHIX MOPOJ HA
KOHTAKTAX ¢ MACCHBHEIMH HI{OJIT-yPTATAMH H (THCTEDOreHHTOM».

I — JIMHB0BUIHO-IIOJNOCTATAA TOpofa; 2 — MACCHBHEIE YpTHT, 3 — YPTHT C
ANATUTOM; 4 — JIMHBOBUIHO-TIOJOCTATHIN WHOINT, 5 — OATHHCTAA NOpPONa, 6 —
OATHACTO-N0JI0CTAaTasd IOpoja;, 7 — KpaeBad amarnTo-HedelmHOBaAA OTOPOUKA
«PHCTEPOreHuTan, &8 — «rUCTEPOTeHNTy» MIHOJINTOBOIO cocTasa; 9 — NerMaTtuT
nifonnToBOr0 coeraBa. Pumcxue yugips — HOMEpa paspesos.

3aBHCHT OT THIIA MUHEPAILHOT0 arperata W OJH30CTH HEKOTOPBIX CERYUINX
Hopoj.

Cogtepxanne SO B anartnTe 1opojsl ¢ IpI3MaTHYecKUM ceHOM KodebaeTcsH
or 4.6 mo 6.9% u He saBmcHT OT TOrO, Iyle — BHIOIE WIH HIe 110 padpesy —
BeaT oOpasern (cm. puc. 28).

Hmxe npnsogsarca copepsxanna SrO B amaTnre pasimgHblX MUHEpPaTbHBIX
arperatoB (8 Bec. %). :

JInAz0BHHO-110T0C- Anaruro-cenopnie

yaTtags M cerus- Npocyion B miio-
Tag nopojga . . 4,50—5.85 JMT-yPTHTAX . 4.60—6.00

Harancraa mopojia 5.10—6.50 Cenonrlit nitoanr
¢ aunataToM ., . 5.30—6.82

Comocrasiasa TpHBeJieHHbIE BHINe UL, HETPYIHO yOemuThCH B TOM, 9TO
M3MEHEHHA CONEP/KAHNA CTPOHIHA B amaTHTe OTAEILHHIX PABHOBHHAHOCTEI
anmaTuTo-cdeHo-HedeMMHOBEIX MOPOJL BeckMa 3HAYATENbHL. Kcln onm me yns-
3BIBAIOTCA C IPOCTPAHCTBEHHBIM MOJOREHNEM TOPOJ], TO UeM 3ieé OHH BHI3BaHLL?
Oxasaloch, YTO XapaKTepHoil 0coGeHHOCTHIO amaTHTa BCeX Pa3HOBHIHOCTEI
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HOpoj ¢ mpuaMaTHaeckum chenom (B OTIHYIE OT alaTHTA alaTHTO-HedenHHo-
BEIX HOPOJ) ABJIAETCHA HEBBIIEP:KAHHOCTE cojepikannsa SrO Ha y3KO OorpaHm-
YEHHBIX YYacTKAaX IPU HOTHOH OZHOPOAHOCTH MOD(OIOTMI ITOTO MHHepana,
TEKCTYPH TOPOJN M ee MIHEPAIbHOro coctama. Tak, mampmmep, B amaTute
13 06pasuoeB UATHIICTON amaTHTo-c(lero-HedeaiaoBoii nopoant (ropa Orcmop),
13aTHX Ha paccrosamm 10 e gpyr or apyra, comepsanue SrO (B mec. %)

4 g 8 0% 2 4 3 8 10 %
Gy 32 @ =)+ € [vv] 6
X7 A8 B39 Bl ) e

Puc. 31. ITosepenne SrO B amarmre.

I, II — paspessl 4epes anaTUTOBYI MUY ropsl Iloausymuopp,;
IIT — paspe3 uepes 0OKHYW uacTh HyslbOOPCKOTO MECTODOK-
neaud; I'V — paspes 4epes MedHyI0 amaTHTOBYH KHJIY B pHUCHOp-
pure ropsl [Okcmop. I — pUCYIOPPHT;, £ — PHCIOPPAT C AOATH-
TOM; 3 — ArperarT KpPYIHOBEPHUCTOrO AamaruTa; 4 — Iojiocuaraf
nodieBomnaro-Hedeluio-anaTHTOBAA TOpoaa; § — NATHHCTAA MO-
pona;, 6 — YPTHT ¢ ANATHTOM; 7 — CpefHe3ePHUCTBIH arHpHHO-
Hedenunopuil ¢NeHNT; § — NOJeBONINATOBLIE MKUJIKH, § — JHHBO-
BUHO-NIONOCUATAA amaruTo~HedennHoBad nopona; 10 — OerMaroMu-
HAaH [ATHHcTad nopoaa (mameHeHHbT memeHT Gpewumu); 11 —
ceno-anaTHTOBLI{ Mpocoif; 12 — JYABPHT.

cogragmio: 5.15, 5.72, 6.43, 6.10, 5.86%. B anmaraTe IHH30BAIHO-TOIOCTA-
10it anatnTo-ceno-medeannonoii mopoust (ropa IOKemop) copepsranue ORUCH
crponnus Tose KomeGaercs or 4.63 po 5.52% (4 ompepenenms). Huxaxux
MO3HAX KWIBHLIX OOpasopanmii BOauan orGupasmuxca nNpod amarura Haii-
feno we OBITO.

Amatur IloagByMuOppeKOTO MECTOPOKIEHHA OTIMYAETCSA CAMBIM Hemo-
crosHAbM copepaamnem crponnua (4.0—13.0% SrO). Ha puc. 31 npusepems
ma paspesa (I m I1) wepes amarmropsie sxmiasl Iloausymdoppa u 10Kazano
MOBejleHHe CTPOHIMA B anarmre mo srum paspesam. Cocras amaTuTa 1M0JIeBO-
maTo-Hee I HHO-aIaTHTOBHIX IOPOJ He BaBHCHT OT TOr0, H3 Kakoil wacru
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JRIIIEL B3AT oOpasen. Ilo cocraBy Menxozepuuersit amarur (4—6.5% SrO)
ormuaercA OT amaTuTa Kpymmosepumeroro (8—13% SrO). Amarur mopoj
010CYaTOH W NATHHCTOH TEKCTYPbl MMeeT OJUBKNHE XUMHYECKNil COCTAB.
B anarnre m3 pucwoppmTa 1m0 KpagM JKILT OTMEYCHO MUIHIMAJIBHOE COJePiKaHue
SrO  (4.05%).

ﬂﬂﬂ RpyOoHO3epHHCTOTO M MEJRO3ePHUCTOTO armaTuTa M anaruTa BCEX
TEKCTYPHEIX  pasmosufmocTeit 1opox [loausymMaoppekoro MecTopokjeHH:
xXapakTepHa HeBHJEPHAaHHOCTh B coflepmannu SrQ, npoasiAiomancs Ha pac-
crosamn 10—20 em. Copepsxanme OKMCH CTPOHONA B 00pasmax MeIKO2epHH-
€TOrO anarnTa, B3ATHX HeHAJIOKO OJH OT gpyroro, oramyaerca Ha 0.3—1.0%
(4 onpepenenus), xpynmosepamcroro — ma 0.5—1.8% (5 ompepemenmii).

Taxum oGpaszom, 10 xapakrepy kolebanuii B comepskanmi Sr() amatdr
anaraTo-HedeInHOBEIX TI0POJ, anarTuTo-Ceno-HedeAnHOBLEIX TIOPO M amaTaT
IMoauBymMuoppeKOTO MecTOPOKASHUA MMEIT BIOJNHE OUpefefeHHble OTIHINA:
B amaTuTo-c()eHO-He(eJIMHOBRIX MW I0JeBOMIAaTO-HedeInHO-amaTATOBKIX [OPO-
JIAX cOCTAB amaTnTa M3MeHfAeTcs Ha CPABANTEILHO OrPAHMYEHHLIX YYACTKAX
0es KaKUX-THO0 BHAUMBIX 3aKOHOMEPHOCTEIl.

@Pusmueckne cBoiicTBa. Teeprocrs amatuta 0K0JI0 H. MEKpO-
TBepmocTh ompefgensiiach mwa mpubope IIMT-3. Corracmo mosyunBmeiics
dopme OTIEUATKOR HA €CTECTBEHHOI MOBEPXHOCTH 3eped IPH BJaBIABAHNM,
XAOMHCKNAI anatutT Mosker ObTH OTHeCeH K ¢Ia00IIACTHYHEIM MUHEpaJIaM.
MurporBep/iocTh ero paccumTHBaZach 1o Gopmyie

@
H =2 sin T KI/MmZ,

Jlais pasaudasix obGpasnon oma cocrasuia upu marpyske 0.05 kr  550—
690 xr/mm%, man 5.1—5.6, no Moocy. Ilafniojaercs seroropas anmzorponus
MHKPOTBEPAOCTH B PAs/JMYHKIX HATPABICHIAX MOHOKPHCTAILIOR: HA 0a3ailb-
HHIX CeYeHHNX OHA HecKOABbKO MeHbme (550—58D wr/mm®), wem Ha rpamax
npusmet (580—690 ®r/mm?).

Baskmoe upaxrndeckoe spadenne MMeeT MOBejleHIe allaTHTa TP Apobiennn
amaTHTOBHIX MOPOJ. AHaJM3 pacIpefeleHus amaTHTa 1m0 KiaccaM pasiiadHoi
KPYOHOCTH 3epHA 1ocie jpobdeHnss npod amarnTo-HedeJ mHOBHIX IIOPOT
B Hay4YHO-HCCIe0BATEI LCKOI Jaboparopnu KOMORHATA «AIaTUTY MOKA3aJ, YTO
aTaTHT MMeeT TeHJieHui0 HaranauBareeA B kKiaaccax 0.10 mm—10 p. JleiicTsu-
TeJBHO, 3ePHA ANATHTA OOLYHO MeJbdue 3epeH ReeX JPYTHX MIHePaloB: KpoMe
TOTO, AMATAT OTINMACTCS 3HAYATENLHO GOJNBIIeNl XPyHKOCTHIO, YeM HedeInH,

B amararo-HedenHOBHX TOPONAX, BATPOHYTHX IIPOHEccaMil IHIepreneaa,
cOrpamaercsa Bhixon amarura B Kiace 0.25—0.15 mm, 9t0, mo-BHEEMOMY,
BEI3BAHO peaopbuueil seper HO OTACIbHOCTH.

[[per xmOmHCKOro amaTmrTa BApPLUPYET B IMMPOKHX Tpejedax H 3ABHCHT
KAk OT MeXauHvecKHX npumveceli (aJIoXxpoMaTnyeckas oOKpacka), Tak H OT
XEMHYECKOTO cOcTaBa M 0COOGHHOCTEH KPHCTAJLIMUECKONH CTPYKTYpPHI caMoro
anarnTa (AOHOXpoMaTHYecKas OKpPacKa).

IIpm m3ywennu nBera XHOMHCKOTO AMATATA ABTOPH MCIOAB30BAI CAMOE-
rueTpapyoommii cnert podoromerp CM-2M, RoTopHIil He TIPeHazHAYCH /I MAHE-
PATOrHYeCKUX TCCAeNOBANNil, 0JHAKO HeGOMBIIe CleHalbHLe TIpHCI0co0e-
HHEA [103BOJIAIT HOJYYHTh Ha HeM 3a0UCH CIIeKTPOB IPOIYCRAHNA W 0TPayKeHus
MHHEpaJIoB Kak B muimdax, Tak u B odpasmax. OKpacKa anatura ucciejoBa-
Jach aBTOpaMm B OTpaskennom csere. OOGpasusl amaraTa MPHKAMATICH Heno-
CpeficTBeHHO K paGouemy OKHY npuGopa. Bmecto Kpwimkm, 3akpeiBaomed
paboune oxma npubopa, OfeBAICA UeXOJ W3 CRBETOHENPOHMIACMOI TKAWH.
ITANOHOM CIHYIKHI TOHKOPACHLIIERHBIA (apur.

Hpuesie cuexrpos oTpakeHus M HOTIOMEHEA IIPHBOJATCA B OOTBIINHCTEE
cJAydaes B TOM BHME, B KaKOM OHH 3aUCAHBI CAMOPErHCTPHPYIOM@AM GIOKOM
creKTpodoTomerpa.
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Ajtoxpomarndeckas OKpacka XHONHCKOTO amaTuTa O0yCJIOBJIEHA TpeMs
upuaunami: 1) nBeToM ORpPYIKAIOIIX MUHEPATOB, 2) HHOPOXHLEIMHI TIIEHKAMIT
I TPUMARKAMYI HA ero MOBePXHOCTH, 3) TOHKMMHI MIHEe DATLHBIMA BRITIOYeHISMI
B Cr0 3epHax.

BJIHHHHB OKpPacKEH OKpY:Ralomx MUHepaJdoB Ha OTTEHOKR amaTuTa JieTaJlbHo
pacemarpusanoch C. C. KRypGarosmm m A. @. Muxaiimosoit (1954). Cpemn
’i-req)emma amaTHT 4YacTO BBITUHAIAT 3€JHOBATO-CEPHIM, a CeH HpUjaerT emy
Gypomarelii oTTeHOK. Po30BHiT XHOMHCKHI amaTHT — PesylabTaT MemrKoil,
HO 09eHb T'yCTOIl BKPATIIEHHOCTH 3epeH anarnra B spamannte. Mapenra memuay
3epHAMU anaTuTa PAasBUBAETCA APKO-3eIeHEH BOJTOKHUCTHIL STHPUH, IPUIAI0-
umii W anataTy APKO-3eJIeHEH OTTeHOK.

IIpApona wieHok, o0pasyionfixcs ia [MOBEPXHOCTH AaMarHTOBHIX BepPeH,
paccmorpena Bhime. Yame Bcero mieHKM amaTHTAa BO3HHUKAIT B YCIOBHAX
rpmepredesa. [lTeHKE THAPOOKUCIOB jKe-
Jesa W MOHTMOPIVIIOHHTA OKpPaIIMBaioT
amaTHT B Oy pET ¥ 3000THCTO-0y PRI Ber,
Ha pue. 32 npHuBemeHB! CHOeRTPH TO-
IIOTMEeHWH YHCTOT0 TETHTA M alaTHTa, Imo-
KPHITOT0 TOHKUMHM IJIeHKaMHU réTtura He-
KYCCTBEHHLIM ITyTeM. JTH CHeKTPHl MOTI0-
MeHAA JIEMOHCTPAPYIOT TaKiKe M OIBITEH
10 MCKYCCTBeHHOMY 3aKPeILICHNI0 Ha I10-
BePXHOCTH aNATHTA THJPOOKHCIOB jKe-
Jeaa.

Ha puc. 33 npuBegeHR KPHBHIE CHEKT- 2 20 el
poB  MOTIOIMEHUuA YUCTOrO0 MOHTMOPHII- '%031;50 gbg z,b Ségl 700 7501,!’-‘2/.(
JOHHUTA, THAPOCIIONLI, alaTHTA H amaTaTa
¢ IIEHKAMI MOHTMOpH/LIoHUTa. Bepxumit
ppaq)n].; (CM. puc. 33) CBHJIETENLCTBYET ! — OTHOCHTEILIO WHCTHX  THADPOOKHCIOB

Wwejesa;, £ — anartura uocidae IepeMemuBa-
0 TOM, 4YTO CHERTP NOIJIOLIEeHAA amaTHTa, HUA ero B TOHKOI cycneHsam rérura; 3 —
IIOKPHTOTO ITOHKAMI, CATACTCA N3 CIGKT- MMM Hosle. iepavemysamun oo 5 tor-
POB MOTIOMEHAS OGLMHOTO amaTHTA H
MOHTMO PHILUIOHUTA. DTO JIErKO IOKABHIBA-
ercst onepanueit J{,— /[, vje /[, — moriomenye aaTATA B3 30HEI TAIEpPreHesa,
J, — morinomenne MOHTMOPWIIOHHTA. D peayabraTe aToli Omepamum HOJy-
qaercss Kpmpas (pme. 33, KpuBas 4), TORIECTBeHHAS KPHBOH MOTJIOIEHIA
gicroro amarura.! IlopgoOmoe saBimenme Mozer OBITH OOYCIOBIEHO TeM, UTO
pacceHBalMUEe CBET TOHKHE IVIEHKA MONTMOPILLIOHHTA B TO jKe BpeMA He
IPEHATCTBYIOT €r0 TOTJIOMEHHI0 MOBEpPXHOCTHI0 CAMOTO alaTHTa.

Ilpamasknm aHaTasa UPHAAIOT aNATUTY HAPKEI OpAIKeBHIl OTTEHOK.
CroeoGpasna cHHeBaTO-3elleHad OKpacka anarura, 00yCJIOBIeHHAA TOHKAMHU
mIeHEaMH BTOpHuHOro Qocdara us rpynns amarura. Opa xapakTepusyercs
MIPOKAM MaKeuMymoM mpomyekaumus B obmactn 480—600 mp.

[Irenkn xaapKOOMPHTA HABIAOTCA UPIMINHOH OGJeJHO-KeNTOr0 OTTEHKA
amaruTa. OOBYHEN amaTAT 06/1ajaeT CHILHBIM CTeRIAHHBIM GJIeCKOM, TIPUCYT-
¢TBHE TOHKMX HPUMa30R XANbKOMNPHTA MPHIAeT AUATATY MeTalioBI(HBIT
dieck.

Cepniil, TeMBO-CEDLI M YePHLI IBeTA anaTnTa HabII0AA0TCA CPABHATEIBHO
qacto. OHU He 3aBUCAT OT UBera OKpYy;Kalomux ero MmHepanos. Temuwril ama-
THT COACPIKAT MeIKHe BRIKYeHNA sTupnna. IIpn gpodiaenni 9epHOTO amaTiTa
IIOTHOCTH €r0 OKPACKH TOCTeNeHHO ymeHbImaercA. [larpesanme munepalna
no 700° He ckashBaeTcs Ha ero IBeTe; TOALKO MpH Temiieparype okoso 11007,

D
1o}

Pune. 32. CHOeKTpH TNOTJIONMEHHSA.

1 Hewotopas HEYeTROCTH MHKOB HA KPHBOil 5 (puc. 33) BhIZBAHA TeM, YTO OHH 3a1MCH-
BAIICH TPU HoJpIeil ofmell niaormocTH o0pasma, T.e. O0DYCAOBITEHA PeIMOM PadOTH
nprbopa.
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KOTJa ANATHT HAUMHAET IJaBUTLCH, OH TepseT ¢BOI0 4epHywl orpacky. llo-
noGHoe ABJdenne HAGIIOACTCs W B MPHPOJHEIX YCJIOBHAX HA KOHTAKTaX ama-
THTOBEIX TOPOJL C JTYSBPITOBLIMII KA AMIL, T/ie TePHBII AllaTHT CAerKa ONIaBiIeH
u obeciBedeH.

Ana'_rn'r COPOFU, T(JJ\IHO-CGI)OI‘O " ‘{epnoro InBeToB xapaHTepHayeTcH TOJBKO
yBeJANUeHIeM ONTHYecKoil mroTaocTH. HUKAKNX MHHIX H3MeHEHHIl B BHHMOM
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Pue. 33. CoerTphl IOrJIOLIEHMA.

1 — MOHTMOPWIJIOHATA, 2 — _:_ma'rwra C IJICHKAMHA MOHTMOPIJIIOHATA, & — 4H-
CTO.I‘O amaruTa; 4 — KajJuesoll HapoctIiofgbl; § — amaTiHTa ¢ IJIeHKaMH MOHTMO-
S PINIOHHTA 34 BHYETOM HONIOmEeHMA MOHTMOPHJLIOHWTA.

CIIEKTPE YepHOTO anaTUTa 10 CPABHEHHI0 CO CIIEKTPOM CBeT/IOTO amaTHTa He
npomexomur (puc. 34). Temublil 710 WepHOro HBeT XWOWHCKOTD amaTuTa, IO
MHEHHI0 aBTOPOB, BHIBBIBACTCH HE OKPACKOI TOMKAX MUHEPAJIbHHIX BRIIOYCHHII,
a TeM, 4TO 3TH BKIKTEHNA PACCENBAIOT CBET BHYTPH KPUCTAJLIA U CHOCOOCTBYIOT
BOBHUKHOBeHWI0 sdderra MmMONHOr0 BHYTPEHHEr0 OTpaskeHusd.

Cepasi m wepHAA OKPACKH amaTHTa HAGIIOMAIOTCA B ONPEINCHHLIX Te0J0-
THYeCKAX YCIOBHAX H HOJINHAOTCA ONpPeJeleHHHIM 3aKoHoMepHOCTAM. Ya-
CTOTA BCTPEYAEMOCTH TeMHOTO0 amaTHTA B Pa3jMYHBIX YCIOBHAX HIJIKCTPH-
pyercsa Taba. 18.

[las xubnackoro amaTHTa XapakTepHa OJeHO-3eleHad WIHOXPOMATH-
YecKas OKpacKa pasiHYHEIX OTTeHKOB. Yamie Bcero BeTpedaercs HelITOBATO-
B@JIeHBIH aNaTHT, peke — CHHEBATO-3€JEHLI, H3pegKa OJeHO-KeATHIH I
cupmii 10 ¢uoaerosoro amarur. A. U. IlBerkosrim (1929) yeramosneno, uto
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Tadtnnmia 18

BCT])E‘IH(!MOC'N’ ceporo u UepHero amaTHra
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i, BTIATITO~ MEaKEe MrojnLyaThle mnm}u 15T b & — — —
m;@ Bbitesak KPYITHBIC UTOJBYaT e HH/TBH]Ib 40 18 3 — —
HL LA KpynHO3EpHUCTRIK . . . . . . & 78 — 1 — —
BH’JHG']’CHHH anaTHTa B HONKHINTOBBIX JepHax npy-
I'MX MHHEDAJIOR W OT/IeJILHLIC 3¢pHA amaTinTa . . - == = = i e
Mpumeganne. lwbpua B ralmine VEASKBAWT uneyo nmabmaogennii 10 pazymauwny ofHajKe-

HIAM I TOPHBIM BhlpaGoTEaM.

npu rtemmeparype 400-—600° Guaepno-zenmenslii XuOHHCEWT amatnT obecmse-
AHBACTCH.

Ha puc. 35 npuBogarcs cuexTpsl oTpaskenns 00pasia HelToBaT0-3e1eH0T0
amarnTa 710 M mocie OfeciBedNBamus ero HarpeBamueM IpH TeMmmeparype
350° B reuenmme 40 mmu. Busyannwo ofec- 2%

IBETCHHEI ANATHT CONEPIIEHHO IPO3paten g

1 feciBeTeH, OJHAKO CIIEKTD €r0 OTIMYAeTCH
CI0REBIM cTpoerueM. B Bugmvoil wactn cne- 807 {
KTpa araTHTa HMeeTcd CepHlsa Y3KUX oJoc mo- 710
MIOMEHHA, KOTOPBE COXPAHsioTest U mocide gyl
HArPeBaHN A, HO He 0OYCIOBITBAIOT €10 OKpa- sl
exy. (Lyauun, Hpasaenro-Bepemuoii, 1963).

Puc. 35 CBHIETENLCTBYET O TOM, uTO BOC- 10
HpURIMaeMasd BH3YATBHO OKPacKa anatira 0  _ ——e——e—— 4
ofycaoniena IMWPORAM MAaKCUMyMOM morao- b — ;
menns B oGumacti 400—450 mp m mATeHCHB-
HOCTLI0 TpONycKamus B odmactn  450— 4
580 mp. OnmpepesrenHoe BINAHTE Ha BHQI- %gg 550 6@0 ?ﬁ"ﬂ A
MY OKPACKY AmaTHTa MOKET OKa3BIBATH I
MAKCHMYM NOTJIOIEHNA B unrepBasie (34—  Pue. 34. Cuexrpsl orpaskennn ana-
750-mp.. Bamsgyio ¥ anatury oKpacky mMeeT THTA.
seeHHil XHOWACKMIL MIKpPORJINH (BeﬂeBHﬁ ] — CBEOTIOTO MeNEO3ephucroro; 2 —
amasonut), OH TaKKe COBePIIEHHO 00eCIBE- ﬁ"“‘“"‘”'“'“‘”“".‘,gg?;mff_“""ef""“‘ A
qiBaeTcAa npu Temmneparype 400—5007, mwpu
9T0M O0IIIe MBMEHCHUA B €ro CHeKTpe IOMO0HBI TeM, KOTOPhE HadMi0ja-
lorest y aparura (em. pme. 3D).

Ha pme. 36 npuseieHn cileRTpHl oTpaskenns 00pasmoB amaTATa ¢ Pasiind-
HEIMU L{BETOBLIMU OTTeHKamd. Ho He Bce OTTEHKH 3eeHOTO amaTHTa OIpejie-
JANTCH Pa3HUEeH HHTeHCHBHOCTH MPONYCKAaHUA (MOTVIOMEHNTA) B pas/ImdHbix
yIacTRAX BUJEMOTO ciiekTpa. Yacto BeTpedaomafcs OYThUIOMHO-3eMeHAs
OKpacka KPYHHOZEPHHETOrO amaTHTAa W3 ANaTUTO-He(GETMHOBLIX MOPOJ clla-
raeTcs 13 OOBRITHOIN 3eJMeH0il MIMOXPOMATHILCKON 1T TEMHOIT aLIoXpoMaTmIye-
CROil ORpacki (cM. pie. 34, kpusax 2). llocke HarpeBamira Taroil agaTur cra-
HOBHTCS JHIMYATEIM,

[Ipm marpeBaHnm amaTuTa HAUMEHEe YCTOUNBLIMI OKABLIBAKOTCH CHHIC
rora. CiieBaTO-3@JIeNklil amaTnT MoskeT OnThH MocTemenno odecipeden. [lepe-
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XOJIHBE IBeTa ero clefyoiie: CHHe-3eJeHblii—3eleHbli—KelT0BATO-301e-
HBIA — 3KCITHI — 0eCTBOTH LI .
JelleHOBATO-CHAMIT AMATHT U2 HATPOIUTOBOI JKUJIL  00ECTIBETHBALTCS
B TOIl Ke mocaesoBaTentHocT. JloA cmmero amarmra xapaxTepHo 0coGeHmHo
il AHTEHCHBHOE MPOOYCKaHie B 00-
) aactn 450—580 mu.
100 BoamoskHoeTh  ORpammBanma
XUOMHCKOTO AmaTHTa MapraHmem
MaJ0 BepoAaATHA, KaK 1 OKpalli-
panme ero woHamu Fe*t. Ensa
IH ono obOyciaosieno H F-menr-
paMu, CBA3AHHBIMA € HNPUCYTCT-
Brem x.opa (Bmuokypom, 3apm-
uos, 1961). Cnnee oxpammpaHme
- dawopura ([lmmopam, 1959) mo-
#KeT GLITE MOJYYeHO TyTeM Harpe-
/ BaHHs GeciBeTHOro (IoopHTa B

a0
80
70
60
50

40
mapax HexkoTopmx Meraiinos. Ha
L - * BOBMOFKHOCTE OKpAmMMBanusA XH-
400 400 600 700 A, Guiekoro amaTMTa MAPaMI METad-
Pue. 35. CnekTpel oTpaskeHis. aa ykasssaoT oustel A. W, Lser-
1 — KeNTOBATO-gENIeNor0 XNONHCKOro anatura jo wa-  HKOBA (1929), ¢OPIIacHO KOTOPLIM

fees; » - bocie supess (ubian aupaka oreye-  qpu Teymeparype 4200° amaray

nocie Harpesa (BuaUMant oKpacka OTCYTCTBYET). BOCCTanaBJnBaeT CBOK OI{paCHy.
Apropam yjallochk OKPacuTh B Ia-

pax HaTpua mpu Temmeparype oxoxo 500° B Gmepmo-cuHmil UBET MPEABAPH-

TeAbHO ofecrBevennpii xubuHckuii amatnt. Ilpm mMOBTOPHLIX HarpeBaHHAX

mo 300° B 00bMHBIX YCIOBHAX HTA OKpAacKa GrcTpo medesarna. tHesrnie gederT-

Hble HEHTPH OKPAcKH MOTYT OHITD

CBABAHL ¢ TpHMecho Karxoro-inGo A%

mHoTO asgementa, Hanpumep Ced™.

Selen0oBaTo-ciane I CcHHUEe I1[Be-
Ta anarnTa HAGMIIATHCD ABTOPAMI
B HATPOJMTOBLIX OIHTCHCTHYCCKITX
MIIax — manbosee MOBTHAX DHTO-
TeHHEIX 00pasonBaHuAX ¢ alaTuToM.
910 cOrTacyercsa ¢ Madoil ycroiiuu-
. BOCTLIO CHHHX IEHTPOB OKPAaCKH, KO-
TOPHIE B €CTCCTBEHHBIX YCIOBHAX MO-
TN JETHO «NIVITUTLCH? CPABHETEI b-
1m0 1eGOIBIMMA  TeMIe paTy PHEIMH
BOBJCHCTBUAMA ¥ JIHHAMUYCCKUMH ; . L
HATIPHZKEHIAMIL. 400 500 600 700 A mp.

AKTHBHOE BO3jlelicTBHE HA MANO-
XPOMATHYCCKYH0 OKpacKy  XuOWH-
CROTIO anatTnrta ORa3hBawT BCe 60,110(} 1 — geneHoro; 2 — CHUHEBaro-sejeHoro;, 4 m 4 —

BeJIeHOBATO=#KEeJITOTO.
Ho3gHNEe TeoJOorHiecrue ()GpaarJBa—
HuA. Anmarut wacto ofeciBedeH Ha
KOHTAKTAX ¢ MOHYHKHTOBEIMH H JIyABPHTOBRIMH ;knmavu. Ilser anmarara B
KCeHOJMTax Opewunii o0sano Guegmee, 4eMm, Halpumep, B MATHUHCTOH ama-
TOTO-HeeIANHOBOIL HOpoje.

B mesoM B OTHOIDEHHN OKpACKH XHOHHCKOIO allaTHTa MOJKHG CJIelaTh
clenypomnee sarillvueHne. A."J]()XI]OM&TH‘I@C[{&H OKpacKa allaTnTa paaHooﬁ-
pazma u Berpeuaerca wacto. Omna o0yeaoBiena pasiIUdHEIMI IPHYWHAMHE I
B OCHOBHOM OTIPeE/IsICTCH MCOTOTHIeCKUMA YCIOBIAMI HAXOGRACHMA anaTuTa,
MpmoxpoMaTidecKas OKpacka amaTHTa Onpeensercsa AeerTHbIME IeHTpami:

Puc. 36. CnenTpsi OTpaskeHHA anaTmTa.
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OHA B 3HAYHTEJLHOI CTEMEHN 3aBHCUT OT OJHM30CTH PA3JMUNLIX 50Jee IMO3THIX
SHIOTeHHLIX 00pa3oBaHmii.

B penrremoseknx u yaAbTpadMONETOBHIX Iyuax XHOMHCKHUH AamaturT He
CBETHTCH. HB 06]’lapy}1{9H0 ero cBeucHHe M B KaTOOHLIX Jy4dax, a TaKmKe npu
HarpeBanuu,

AGCOJHOTHBIG sHavenuda yaeJnnoro Beca XHG]IHCHOI‘O amarara l{OHBﬁHlﬂTCH
or 3.227 no 3.300 (mukH.). YEeabHHI Bec amarura OUpeedseTcs COfeprKa-
HHAME T30MOPQHBIX IMPAMEceil ¢ DOIBINNM ATOMHLIM BECOM; 3HAUHTENLHO OH
MOHSAETCS TP YBeJINTeHUH COJEP/KAHNs CTPOHIMA., 3aBUCHMOCTEH YAeABLHOTO
Beca OT COAeP/RAHMA B amaTHTe CTPOHIUA Bhipamaerca (GopMylioii:

HAe= M1 +0.078z, S

rie x (0—10) — xoamuecTBO CTPYRTYp- 154
HEIX eJMHNI[ CTPOHIII.

Jlapcen (Larsen m xp., 1952) wa oc-
HOBAHWH MCCIeJOBAHNA amaTHTa, COjlep-
JRAIMIEr0 CTPOHIMIl, MpUImieJ K 3akilwoge- L6367
HI0, 9TO MOKABATENTN IIPeJIOMIEHHs arma-

THTA HE B3aBHCAT OT MPUMECH CTPOHIIA.

P. A. Hpasuenro-Bepessaniv, Jlenn- 16345
coppiM 1 ppyramm (1961) meromom xpoma- 7g35
THYECKOI BapHANUE ¢ BHECEHMEM TOmpa-

BOK Ha INCIIEPCHI0 TPU3MEL pedpakToOMeTpa
Ompefiesiena ANcIepCeus MoKasareleil mpe- 637
JoMiaeEMA XuOmHCKOro amardmra. Jlas
OpPHEHTHPOBKHM KDPUCTALINYeCKIX IH/HBI - 7-53%80 = e

i : 600 A.m
pos amatuta P. A. Hpasuenro-Bepesxuoii e
HCHONLA0BAN  MUKPOKPUCTALI-PeGParRTO-  Pue. 37. Kpussie guciepcHs moKasa-
serp Homorymunna-Menaunxonnma. Me-  Tedeil npeJoMieHnsa XuOMHCKOro aua-
1o0M, paspaboranusivm P. A. Kpasuenko- THrds
Bepesxmniv, GHIAM onpejiefenbl KpHBbie
JECTIePCHN 00PA3NOB XUGHHCKOTO AaTATa ¢ Pa3INdHbLIM COIePIKATIEM CTPOH-
IS JUIs PA3HEIX 00PasmoB OHM OKa3almuch opuHaroBniMu (pue. 37).

danmesr KPHUBEIX UICHEPCHII NOKazaTeJdeil npeJoMIeHNs AlaTHTa HAMHOTO
MOBLIMAeT TOYHOCTHL OIPEeTeHilsi UX BHadeHuii jas HaTrposoro csera (A=
=589 myp). Ilyrem mocTpoeHHs KPUBEIX JHCIIEPCHN OLLIIL OIIpejieJleHbl moKa-
34TCIH TPeJOMIeHNA 06PasnoB XIOMHCKOrO AIMATATA ¢ Pa3iINIHBIM COTepsRa-
miem SrO. Ompemenenus nopTBepjmian 3akiiodenue Jlapcema: moxasatenn
NPeJOMJICHIS amaTnTa He MEHAITCA P N3MeHeHHN COJeP/KAHHA B HeM
Sr0. Taw, npu comepmannn B amarute SrQ, pasmom 3.04%, n,=1.6360,
n,=1.6325; npu copgepswanun SrO, pasmonm 14.33%, n,=1.6363, n,=1.6327.
(Bocnpouasoumocts  ompejeseniit morasaresaeit mpesomiaenus  +0.0002).
[Hoppimennre 3uaveniis 10KazaTeleil NpPeloOMIeHNs CTPOHIWIIANATATA W3
Axyrmn (Edumon w np.. 1962) cxopee Beero o0ycIoBIeHH IPHMECHI0 PEIKO-
36MENBHEIX DIEMEHTOB, THTAHA W MapraHma.

OcobeHHOCTH XHMIYECKOTO cOCTABa XUOIMHCRKOTO amaTnTa Mo3BOAAI0T yCTa-
HOBHTH 3aBHCHMOCTH TIAPAMETPOB ero »JeMeHTapHOIl AYeilKd IpH 3aMelieHun
Ca** — Sr?*. JlBajare cnenaldbpHo nog0GpaHEbX 0fpasmos anatnta Xnonn
aHaIN3IpoBach Ha moHmsanuonHoM audparromerpe Y PC-5011 ¢ asromarn-
yecko#l permerpamueil yraos ©. Jlna orpaskennii, mo KOTOPHIM OIpeleslnch
IapaMETPH SJIEeMEHTAPHON AYeHKII, 0TCUICTH yrios 6 ma mMKAjle PEeHTrenos-
CKOTO TOHMOMETpPA Opalmch ABAKAL — IPH JeBOM 1 IPABOM BPAMEHIAX
ceTanka m obGpasma. Cpefnme 3HaUeHHA TAKHX OTCYCTOB 00CCIEHHIN Olipe-
menenwe yriaos ¢ Togrocthio A0 3077, Peayabrarsl onpepeNenuii npuBe/leHb!
na pume. 38. Jlas ofomx mapamerpoB HaOIIOMANNCH 3aBUCHAMOCTH, OIn3KHE
i wpamoanneiineiy. Ornomenne ¢/a mpn yBeanuyenun cojep:manng SrO n ama-
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THTE OCTAETCA NPAKTHYECCKI TOCTOSINNEIM, YTO CBHIETEILCTBYET 00 OTCYTCTBHI
SHAYHTEJBHBIX MCKaKEeHHIl B ero »lIeMeHTAPHOIl sAdeiike.

Hauame 6amarux K upaMosmHeiinsiy 3aBHCHMOCTEll TAPAMETPOB HICMEH-
TAapHOIl AYCliKN anaTtuTa oT coiepkannsa B vem SrO mo3BOINIO0 HaM, TOOGHO
TOMY Kak 810 Onuio cpernamo B. M. Muxeensim m A. M. Kamununsim (1958)

N PAMEHHTEIBHO K OTWBHHAM, PAC-

ik CYHTATH M TOJLYYNTEH CJAeyIONHe
ypaBHeHHUSA:
693
¢=c; - 0.031z,

a =aj - 0.033z,

rge z(0—10) — Romruecreo Ka-
THOHOB CTPOHINA, 3aMEnawIHx
KATHOHBI KaJbIMs,

Jlars meryceTBennoro MHeToro
rafpokcuia-anatura P. Huaement
(Klement, 1939) npunogur raxme
mapamerpsl: a,=9.40 kX, c¢,=
6.93 £X. Iru 3Havenns w pac-

6.91

689

6.87 L ! L L L : : . cquTanunie koadhunuenTe MO3BO-
0 ¢ 4 & 8 0 2 # BSOY gup YCTAHOBHTL  TIAPAMETPH

© DIIEMEHTAPHON AYeiiKM coefHHe-

a(x) HusA Sry(PO,)s(OH),. Takoe co-

eIHHEHHE OBUIO  MCKYCCTBEHHO
noayueno P. Hiaemenrtom m penr-
TEHOBCKNM MeTOJIOM OnpeJie/lenbl
mapaMerpsl  ero  pJIeMeHTapPHOI
aqgeiikn. Hwnske npuBojsites ma-
pamerpst @ u ¢ Sry(PO,)s(OH),,
ompemedennsie  P.  HiemeHrtom
(cmera) m pacculTAHHBIC ABTOpa-
MH 10 KoadpunmenTam (cmpasa).

e=9.TinX 9=9.13x X
ce=T7.208X"" ¢=17.24xX

943 T

941

L —
0

A A R R R [Tpu eheMie 10 POMIKOr paMy

Pmc. 38. 3aBmemMOCTL mapamerpos dieMentap- ATATHTA OMpejleIeHHBIX TPH3HA-
HOI AUeiiKM anaTiTa OT cofep:kanus Buem SrQ).  KOB IPHCYTCTBHUA JBYX (aa ¢ pas-

JHYHEIM CONEPIRANIEeM CTPOIIIS

ofmapyseno He Oeuro. B ka-
mepe puamerpom 66 mm Goura cusita cmech (1 : 1) gByx o06pasuos ¢ conep-
smapnem SrO 2.78 1 9.38% . Ilosryuernan mopOIKoOrpaMma HPaAKTAYECKA HIYEM
He OTINYAeTCH OT OCTANBHAIX HopomRrorpamy anarnra. Iinpnua jgunnii Ha moo-
POMIKOrpaMmMaX XHOMHCKOTO ANATHTA Pe3Ko BAPBHPYeT, HO 2TO MOKeT OBITH
00YCIOBICHO He BOHAIBHOCTHIO 3€per, a pPaslIHuHLIM KadeCTBOM DACTHpaHUsi
obpasnop. EcrecTBenno, uTo jaje mpn 3amicH II0POTMKROTPAMM HOTEHIHOMET-
poM manmune ABYX (as MODJIO HPOABHTHCA TOJABKO B PasMHITOCTH HEKOTOPBIX
NIKOB W He cKAa3aThCA HA PesylbhTaTaX OMpeAeJeHis mapaMerpoR pieMenTap-
HOIT AYeitKu.

Pacwer mnommoil pgebaerpammbl  XuOHHCKOrO  CTPOHIIHEBOTO amaTHTa
(9.38% SrO) npmsogmres B Taba. 19.

Yeanosusa obGpasosBanmsa u H3MeHeHHN A XapakTepHbe
0cOo0EHHOCTII XHUMHYECKOI0 COCTABA AKI[ECCOPHOTO AamaTHTA TMOpPOJ, AmaTHTa
PA3JIMIHEIX MECTOPOJKISHIIN W ANATHTA MErMATHTOB CBHJETEILCTBYIOT O TOM,
970 0GpPazoBaHiie ATATHTA BCEX MECTOPOFRACHUIT MeHeTHYeCKII cBAzano ¢ gop-
MIIPOB&HHBM camoro HHTPYSHNBHOTO MACCIIBA. AH&THT ':lI'IaT[lTi)—H(}dl(‘.'lI[]lOBI1I.‘(
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Taoamma 19

M esrirocxocTabe paccToAHuA CTPOHIHEBOro anmaTuTa

HHaTeHCnB- dy ‘1 TATeHCHE- dg MnTeHcHB- dg
HOCTD p { HOCTD = HOCTB =

3 3.4431 2 24477 2 1.6143

4 3.0919 7 1.9406 2 1.5339

10 2.8037 3 1.8880 2 1.5834

6 27072 il 1.8431 2 1.5060

3 2,6299 4 1.8032 2 1.4592

3 2.2507 4 1.7774 5 1.4524

4 1.7244 3 [.4370

IIpumevanue Vewsus coemnu: Fe-usayueuve, I, =66 vy, o5, = 0.5 mv. Pacuer npows-

pejied A, 11. JIeHNCOBLIM.

HOPOJ, Cy/s 110 XaparTepy ero paclpefeieHus B OTJeABbHBIX MHUIEpPaJIbHBIX
arperarax, O/INHAKOBOMY pasMepy 3epHA, BhIIED:KAHHHIM B Ipeelax OTHedb-
HHX DOPOJ GU3IYecKIM CBOMCTBAM M XHMHYECKOMY COCTaBY, JOJKEH OHITH OT-
HECEeH K TPYIIle MIHEPAJIOB, COBMECTHA S KPICTAIIN3 AN KOTOPEIX OTIPejeInia
dopMupoBane OCHOBHOI MAcCHl HTHX IIOPOJK.

OcofennocTH XIMIUECKOTO ¢OCTABA ANMATATA anaTHTO-CeHo-HeeamHOBLIX
nopoj, amarura lloausymMaIopperoro mecTopoikgenns, a TaKike amaTUTA IeH-
TPANBLHLIX 300 HeKOTOPHIX IErMATHTOB CBHIETEJBLCTBYIOT O TOM, 9T0 B XuOH-
HaX WMCIOTCH 10 KpaifHeH Mepe [iBe OCHOBHHIC TeHEpanuy HTOT0 MuUHepala.
Peskme m HesakoHmomepmmle koxeGammsa copep:kanma SrQ B aumarurte mepe-
TICAEHHRNX 00pa30BAHME MOKHO OOBSCHITEH, HPEHAIe BCET0, 30HAIBHOCTHIO
ero 3epeH, HpuYeM HMEHHO BTOPHWYHOIH 30HaABHOCTH. [lozgEmit anarmr,
N0-BHJIAMOMY, 00pasyeT me TOJIBKO BHENIHWe KaiMbl 3aMEICHHA, HO W CaMo-
CTOATEIBHEe MOMUURAINN (CKOIUIEHHA amaTHTa B merMarnrax). IlamGoiee
HO3JHIM IO BpeMeHH BOBHEHKHOBEHHS ABIAETCA alaTHT HErMaTHroB W 9IHATe-
HETHICCKHX KU, AaCCOMUMPYIOMHIL ¢ HATPOJMTOM.

B omporemuplx yCIOBHAX amaTuT OTHOCHTENLHO YCTOMYHBEIT MHUHEpas.
[lonsoe ero pacrBopeHme M BHHOC IIPOMCXONHIH TOILKO HIpH 00PA3OBAHHE
MEIKNX JRUJIOK BOJOKHHCTOTO HIUPHHA, COIMPOBOALIAEMOTO PAIOM ApPYIHEX
N03HIX HHJIOTEHHLIX MHHEPaIos.

ITpn ¢usmgeckoM BHIBETPHBAHMK AMATAT BCJICJICTBHE CBOEH MEIKO3epHU-
CTOCTH M XPYMIKOCTH JIerKO ApPOOHTCA H TOHKOH3MEIRYCHHBIT GHCTPO pacTBO-
pAeTCH HOBEePXHOCTHLIMI BOJAaMH PyuLeB i pex, Emeromumm pH=6.5—7.0.
B rpemmEmrx 30HAX rumeprenesa, rje rpyHToBbe Boju uMefor pH=7.5—9.6,
AIaTHT pacTBOPAETCH, HO 09eHb ciaado. B pesyaprare 9TOr0 pacTBOpeHmns OT-
MeHal0Tes pesopOimua ero 3epen mo OTHeIBHOCTH H QUrypHl TpaBieHEHa. B sTHX
YCIOBHAX HA TOBEPXHOCTH 3ePeH ANATHTA BO3HUKAET CIa0bLil IOJOKATENh-
BB HIIeKTpugecKkmit 3apay (oH Mosker OwTh BTopHunkiM). Ha moBepxmocTnm
amaTHTa AKTUBHO B3aKPEIIAIOTCH OTPHIATEIBHO 3apsKeHHLIe KOJIIOMIHEIe
JACTHIH MOHTMOPHIIOHATA, CHOCO0OCTBYIOMIE, B CBO 09EPeh, 3aK PeIIeninio
TOHKHX YacTHI[ TMIPOOKHCIOB jkele3a. B peaysbrare amaTAT TOKpPHIBAETCA
IIeHKAMI THIEPTeHHBEX MHHEPATOB. SHAKH DIEKTPHYECKAX 3apAmoB  Ha
HOBEPXHOCTH TACTHI, XNOMHCKAX MOHTMO PHIJIOHNATA, TETHTA M IIPeJBaPUTEIBHO
IPOTpaBIeHHOTO KMeaoToil anatnta npn pH=Y mpoBepers m mOgTBe P:RACHE
anerTpod)opesom.

Cormaceo M. JI. Jloppmany (1962), cuaGoe pacrBOpeHNe amaTATa B Tpe-
IMAEARX 30HaxX THIepreHesa 3aBepiaeTcfA HOCHeAyIONUM IIepeoTIoKeHneM
ero B Bujie gpaHKOINTA.

6 O. B. Hynene m mp. 81



Hedenun

(Na, K)AISiO,

lexcazonaavias ecuH2oHus

Pacnpocrpamennme. B pasmmudanix TeKCTYDPHBIX pasHOBHIHO-
CTAX TOPON comepswanme HedeldNHA B 3HAYUTEABHON CTEIEHN BapLUpyerT.
B radm. 1 n 4 npuBejensl MakCHMaJbHbLEe COJEpP:RAHNS HedelnHa B AmaTHT-
cofiep;Ramux mopofax XMOHHCKOTO Maccupa.

Hedemmn accoummpyer co BeeMH MHHEpalZaMW —anaTuTO-HedeluH0BBIX
H BMeIAKINHAX WX MOPOJ[, HCHIKYeHUEe COCTABJIAKT JIUIIbL BHMJIJAHOMAT, li).TIlEOG-
pur n dpasrkodur. OH ABIAeTCH HOPONO0OPABYIOMAM MHHEDPATIOM HAPAMILY
C HHpPORCeHaMH, C(I]OHUM, THTAHOMArdeéTHToOM, HOJeBhIM MMOaToM H© 4anaThH-
toM. 3 pHcYOppHTAX OUeHB XapaKTeDHLI TeCHhie acCOMHANNI HedelnHa ¢ II0-
JMeBEIM INIAaTOM ¢ 00pasoBaniem MNOHMKHIATOBHX H rpadM4ecknx CTPyRTYD.
B cymecTBeHHO anaTATOBHIX H ANATHTO-C(EHOBHRIX HOPOJAAX (NAPHUCTHIX, TMHAT-
HHUCTO-MOJNOCTATEIX, TIOTOCYATHIX M B KCEHOINTAX AnarTnroBoii Operynin),
B aaTUTOBBIX M (‘;d)BHOBI:!X OposIKax HG(I!BJIHH TECHO accoquupyerT ¢ agpaTH-
TOM ¥ c)eHOM I HHOTA IPOpPACTaeT dTUMA MIHepalami. B KpymHoOJI0ROBHX
anaTuTo-HeeAMHOBLIX TIOPOJaxX HapAAY ¢ HepeJlmHOM, IPHCYTCTBYIONEM
B CYHIECTBOHHO AMaTHTOBOI YacTH IT0POJEL, BCTPETAOTCS KpPYIHbE 060co6Ie-
HEA MIHepasia («0noKmy) M OJUHOYHEe KPUCTAILL ero pazmepom 1o 15 cu.
B moaxenommaTo-HedenmHO-anaTHTOBHX MOPOJAX XapaKTepisl TECHEE acCo-
NHUANKHE HedelIHMHA € TIOJEPHIM HITIATOM.

B mermarnrax HedelnH accOUHHpPYeT ¢ JaMIPOPUITUTOM, HBIHAIUTOM,
DHArMATHTOM, C(EHOM, SrEPHHOM, aM(PuOOTOM, NOJEeBEIM HIIIATOM, AATHTOM,
MYPMaHHTOM H JPYTUME MITHEepPaJLadMiu.

B TpempmmaLix s0max runepreHe3a, KOTOPHe BCTPEUAOTCA B allaTHTO-He-
(eIMHOBEIX MOPOAAX, HIlONHTAX W YPTHTAX, H0 He(elINHy pasBUBaeTCs cepus
TUIePreHABX MUHEPATOR: THAPOCIIONA, MOHTMO PIJITOHAT, GefIe/InT, rajiiya-
3UT, KaOJMHUT U JP.

®opma mw pasmep sepua. Dopum szepen Hedemrmna oueHs
paspoobpasaul. B oluux W Tex ke moposax HalaogaeTcd HeCKOJILRO Mopdo-
JIOTHYEeCKUX PAazHOBHJHOCTEIN, T B TO :Ke BpeMA OJHa i Ta ike MOpfoIorageckan
Pa3HOBHAHOCTL MHHEpAla dYacrTo IPOCIeRNBAeTCA B Pa3IHYHEIX IOPOJAX.
B wmitonmrax m yprarax sepHa HedelnnHa MMeT 00INK KOPOTKOCTOJXOYATHIX
reKcarOHAJIBHLIX NPH3M, Peie — H30MEeTPHIeCKN PA3BUTHIX OKPYIJILIX IIPAMO-
~ yroapHEEKOB. B mumdax rakme sepHa Jal0T IPAMOYTOILHEE, KBAJpATHEIE,
MeCTHYTONBHBE U IPOCTO OKPYIJIEE ¢ POBHBIMI ILIH HEMHOTO WM3BUJIMCTHIMA
IPAaHAOAMU CPEe3H.

B TpaxnTomgHBIX pasHOBHAHOCTAX WHAONWTOB 3epHa HedelnHa WMelOT
Gojtee UIMHHOOPI3MATHYECKUI OOJHEK M BRITANYTH B HAODABICHHI TPaxu-
TomanocTH mopox. B mumax mo TpaxMTOHAHOCTH Cpea 3epeH HaIoMHHAeT
IPAMOYTOJALHUK ¢ OYeHbh MepaBHOMEPHO PA3BUTHIMH W HepPOBHHIMI TpaHsIMu.

Pasamep sepen Hedennna B mopojax HilOTHT-YpPTHTOBOTO cocTaBa KoJel-
aercs ot 0.05 My B TpaxuTongux mitoxuTax 7o 10 MM B MaccHBuUBIX HilONATAX
u yprutax. Pexe B »THX mopogax BeTpevaeTcHd KeeHoMOpQHLI meleaw
¢ pasmepom mHuEBALOB 1-—3 MM,

B pmcuoppurax m nmoxesomuaToBHIX HI0ANTaX (B TOM WICie W B LeMenTe
amaTuTOROl Opexun:) 3epua HedelMHa, BEIOYeHHLE B IOJeBOI IIIIAarT,
HEePeJKO MMEIOT Hell pABNILHEIE T PAYY AJINBEe Ouepranina. MosKHO BEEINTH TP
PA3HOBUJHOCTH BKIIOYeHHI wnedennmpa B mojeBoM immare: 1) mpaBuiabHuie
3epHa HedellMHa, BRIANUYEHOLC B IOJEBOil mmar, 2) rpajuieckue cpacTammsa
HeelNHA ¢ IOJIeBEIM INHATOM, J) 3epHa KeeHOMOPQHOTO Hedemmma.

Crpyxrypsl HeleANH-HOIEBOMIATOBEX TpadHYecKHX cpacTaHdmil B XH-
GHHCKHX MOPOjIax TORPOOHO M3y4alHch LedhiM paAxom ucciaepoparenei (Hymn-

82



|

aercrmit, 1932; Comopgosrmkosa, 1959; Tamaxor, 1959; Tuxonenxor, 1961),
NoaTOMY Ha WX ONHCAHMH MLI He OCTaHaBIHBAaeMCH.

B cymecTBenno amatmTOBHX M anaTHTO-cleHOBHIX MOpPOjiaX 3epHa Hede-
JUHA WUMeT OKpPyrisle (OpPMB U HenpaBHJIbHLIE H3BUINCTHE OYePTAHHS
(puc. 39). B mx KpaeBHX UWacTAX YacTO MPUCYTCTBYIOT BPOCTKM aIlATATA;

Puc. 39. Hcemomopdmusiii wedeanmn B amaTUTOBOI TOPOeE.
Mlandg, Ges apanuaatopa, ysei. 40.

pasmep sepen meernna 2—3 mm. B foraThiX amaTaTOM MOPOJAX MOKHO Ha-
omogars marse kpynasie (10—15 mm) oxpyrasie sepma medelnna; Xopomo
OrpasenHble KPHCTAJINKN Hedellmaa, pasMepoM 5—7 MM, BCTpeTaloTes peske.
OGpaHO TakMe KPUCTANIHKHE BKIOUYEHL B MIPOKCEeH, cden M IOJeBOU Immar.

B amarnro-medenmuoBoii mopope 6I0KOBOI TeKeTypH 3epHa medeawHA
HpejcTaBIeHE MANOMO POHBIMI KPHCTAIIAMN, IMEIOIIMI B cpesax KBajjpaTHbie,

Tabaxmma 20

Dopmbr MoHOKpPHCeTaMIOB HedeInHA B RNATHTCONEKAINX M BMEmaloum{HX HX HOpogax

PopMa KPHCTAILIMYCCKUX NHIANBALOB

Pasmep
sepeH, B MM

TTopost

depua, mmeomue POpMy KOPOTKHX
M JTHHABIX HPHAM WO GIH3KYI0
K HAM (4aCTHYHO WM ITOJIHOCTLIO
OrpaHeHHbe).

Hpynusie KpmeTaaiabl-«GI0KmY He-
(eampa M rpYOUR TAKHX KpH-
CTAJIJIOR 1IPHAMAaTHYECKOTO radi-
Tyeca.

I'pamueckne cpacranns Hedeamna
¢ HOJEBHIM HITATOM.

3epua Keenomopproro medennna.

0.5—10

0.01—10—80,

penko 150

0.01—1.0

1—5

TpaxuTonjiHEle HIHOANTE, 110JIEBOIIIA-
TOBBIE  MEJIKO3CPHNCTHIE YPTHTH,
chenoBbie  WMAOAMTHI, PHCYOPPHTEE
(menkoseprncrasg Macca), Bce apa-
THTOBLIE TOPOJiBL.

Brokopasn anartaro-nedennHoBag mno-
pojia, HerMaTtAThl WHOJHTOBOTO W
YPTHTOBOIO COCTABA.

Preuoppursr, TpaxuTOMAHBIE HROJATHY,
MOJIeBOMNATORLIe HIlOJANTE, IeMeHT
anaTHTOBOl GpeRruni,

CyniecTBEHHO anatTuTOBLIE NOPOJABL B
anaTHTo-c()eHOBHIE HOPOJLI, HOJIe-
Bomnaro-nedennso-anaTHTORKE 110~
PO/IB, peke — PHCHOPPHTHL,  Wilo-
JHTEL I YPTHTH.
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OPAMOYPOJALHLE H OKpyIrNIne ouepranna. 'panuinl KpuerajliioB ¢ anaTHTOBOM
MACCO B OCHOBHOM POBHBLIE; B IMH30BUIHO-I0JIOCYATLIX HOPONAX KPYIHLe KpH-
CTAIB HeeIHAa orufalores oa0edaTocThio. PasMep Kpynnnmx KpHCTaIIos-
«6moroBy Bapoupyer ot 3 o 6—8 em, muorya a0 15 M B monepeyRNKe.

Mopmpl KpHCTALINYECKNX WAZUBHIOB HedelnHa B auaTHTCONEPIRANUX

M BMEIAIONAX UX MOPOIax mpuseiesl B Tadm. 20. 7

Brarwaenua B mefernHe pasamgamx NOpoR HOCTOAHHO HADLIIO-
MAITCHA WHOPOJHEE BRIKUenNs. Bee BRIOUeHNA MORHO pPasIelnTh Ha JIBe
rpymust: 1) rasossic H RupKme,
2) Teepanie BRaouenns. Cpeuu
OOCJHEHUX — MOJKHO  BLIJEIHNTH
BRIIOYEHNA, XUMIYECKUI cOCTaB
KOTOPBIX Pe3KO OTINYaeTcA OT
cocraBa Hedelnna (BRINTCHHN
BTMPUHA, AMATHTA, THTAHOMATHE-
THTA M JICTIUIj0MeIana), M BKI0-
UCHHA MUHEPAJIOR, IO COCTABY
Onmsrnx Rk uedeauny H obazan-
HBEIX CBOIM IPOMCXOKIEHTECM 13-
MeneHNI0 Hedenmma. K nmM o1-
HOCATCA KAHKPHHUT, COHNAIUT,
TEOTITH, THAPOCTIOMICTEE 1 TJIH-
HHUCTHI® MIHEPAaIk.

O najauauy rasoBbIX H, BO3-
MOJKIO, SROIKHX BRIOYENWii B
redenune Xnoun Boepsrie yHo-
manya C. C. KypOatos mpu nay-
TEHIH AMATHTO-HedeIMHOBEIX 110
pox ropm Hymmesymuopp: «la-
BOBBIE BRINYEHHN I PACIIOI AT AIOTC ST
HeN0YKOil B HeCKOABLKO PAIOB, B
ronmaectse H0—60, pasmep mx
0.001 —0.003 mum. sHuprme Bri0-
UeHHA TPHCYTCTBYIOT B  BHJe
OHHAKOBLIX, M30IMPOBATABLIX
JIPYT OT Apyra mya2mpbroB. Paa-
mep ux jocruraer 0.05—0.04 yw
(1953, crp. 91).

T'azoBrie BRIUecHHA 00HA-
Py:KeHB aBTopaMH B uedeanHe
BCEX HOPOJ AUATHTOBLIX MECTO-
posrpenmii. OHE pacmozaraoTcs
B KPHCTAIAX HEPABHOMEDPHO I

Pirc. 4D, KOHNTIEHTPUPYIOTCA B BHjE 30T,
BRITAHYTHX [HaPaIiedbHO IPAHAM
A — 30HA TA30BRIX BRIOYEHHI B Kpueramie Hedemmma.

g, Ges amanusatopa, ysedr. 300. B — rasosme HKPHCTAJIOB. Bonpmoe woxmge-
BRIOYCHHA B iedenuie, Miediue GopyMy mOCTHYIGAL-  ¢ypg  BRIOYEHHH TPHYPOUEHO
AMKa. Cpea SepHa nodrn TepneHguryagper ocn Cg.
illmap, Ges amamuzaropa, yeea. 1000. K KpaeBbhIiM YacTAM KPHUCTAJIOB,
Tjie OHI PAcIOJIATAIOTCSI B BHJE
som (pme. 40).

DBriaouenusg mMeT ORpPYrayio (GopMmMy, HO HHOTJa HAOIIMATCA U die-
MEHTH OTPUIATeIbHoil orpaskn. B cpesax sepen nedenmna, MepmeduRYIAD-
aux Cg, Ond mmenT GopMy mecTHyroAbHUKOB (cM. pme. 40), pasmep uX He
npessimaer 0.03 vy, Beaxepcrsne G0apmofi pasHuOE mokasaTeseil mperomie-
BuA HedeJnna U rasa, 3al0JIHAIONEr0 BRIKYeHWe, B MPOXONAMEM CBETe OHO
yMeeT YepHYI0 OKPACKY €O CBETJILIM HATHOM B IEHTpE.
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Hedemnm, wag npasiio, nepemoiner BRIOYEHHAMH TOHKAX HTOJ0YER
TeMHO-3eJIeH0T0 MuHepaka, ainHa roropeix me mpessimaer (0.01—0.03 M.
Nromouxy cupar owenh GJIMBKO APYT K ApYyry, 06pasys B KpHcTajie 30HLI
AmH moxockl. B mosocax MoikeT OBITH HECKOJABKO coTen Hromoder. [lInmpmma
NONOCK WU BOWLI YACTO paBHa OAAHE HUroJouKdA. Pacrnolojienne Mroa0YeKr
30HAJILHOC, 30HH MOBTOPSIOT OUePTAHMSA KPUCTAILIA HedeIMHa u OOBYHO Ta-
pastensbl rparsay mpusMul. 1pm cpese, mepmenpurynspuom Cq, 30HB BRIIO-
YeHNH WUroJ0YeK TeMHOIBETHOTO0 MHHepaJa JacTO 00pasylorT UpaBHIbHBIH Ie-
eTnyroanHnk. Hepeako B KpHeTamde HedednHa HAOIIOAAIOTCH depeOBAHMA
HECKOJBKIIX 30W, TIEPEIIOIHEHIEIX BRIOYeHnAMIL dToro vmitHepana. [lo mupune
30HH ORIBAIOT PABHBIME, HO OHBAIOT 1 PE3KO pasiNuHHME. 1D NEKOTOPHX RKpH-
craniax K nepHdepni paccTOAHMA MeARLY 30HAMN YBeIWINBAITCH, a KOIH-
MeCTBO WrOJI0UeK MIHEpala B 30HAX yMeHblnaercs. Muorga BRIOYEHHA pac-
OJIO3KeHBl TPYLION M BaHIMAlOT BCI IEHTPAIbHYI0 uacTh 3epHA Hedeamua
fes pasjgeienywis WA B0HH, HEPEARO [PH BTOM 3epHo Hedennma UMeeT mHe-
NpPaBMWIbHBIEC N3BMJIUCTBIE KOHTYPBI, a Y49acTOK € BRJINYCHUAMM, HaOﬁOpOT,
aMeeT (GOPMY IpaBHIABHOTO INECTHYLOIBHMKA, KBajgpata um T. JA. (pHe.
4)

Menkue HroJip4aThie TEMHO-3CIeHbEe BRIYCHIA HAOJWOIATICH TAKAKe B 0=
JAEeBOM ImAaTe, HDBAMAINTE, peske — B amature. OnTHUeckd yeTaHOBIEHA IIPH-
HAJIE;KHOCTD ATNX UTOJ0MeR K 1Hpokcery. TesHo-3emenniii HedednH pacTBO-
paaca B 5%-it HCl, momywena mopomkorpamma ocraTka OT pPacTBOpeHMA.
Muniepan orasalica 9rHpHHOM ¢ HeGOJIBIION IPAMECHH ABTHTORBOTO MHHAJIA
(cm. tadm. 33). T. H. Meamosa (1958) maxonmaa 8 Buje BRIOYEHNHE He TOJIBKO
ATHPHH, WO W ATHPAH-aBTUT. ABTODH He o0HapYIIN OTHPHH-aBTAT B Hede-
AMHe, HECMOTPs Ta TIMATeJIpHLIT ananus Briaouenuii. [Ipm odenp Oompmmx
yeernueniax (~1000) B nedermae nadaoganncs To9eunsie HecBerHNe BRI~
UeHUA ¢ BRICOKTM penbedom. Bosmoskmo, uro nro amarur.

Wrorga B Gorarhix amaTHTOM TTOPOAax HedeJMH B KPAaeBLIX TacTAX 3epeH
COZICIIRUT JIOCTATOYHO KPYIHBIE BRKIKYenns amariurta. Pasmep sepeH amaruTta
B Hedemmue pasmoobpasmerir, game (0.02—0.04 cv B mopepeunuie, pacmoyo-
JReHMe BRAIYEHNIl We3akoHOMepHOoe. Driaowendsa anatura B OCHOBHOM Tipu-
YPOUEHE K KPaeBLIM YACTAM 3epern medermna I INNTs B PeJRIX CAydasax BeTpe-
_"apTeA B HX INEeHTPaJBHBIX YUYacTRax.

Pese, wem amarnT U >rUpuH, B pedelnHe BCTpevaioTcs HE3aKOHOMEDPHO
PACTIONIOREHHEIe BRIOUEHNA JenujoMesaga I TUTAHOMArHeTHTA.

ITpucyrerene B Hedenune cojajinTa, KaHKPHHHTA, THAPOCTIONBI, MEOJI-
TOB M TJIMHUCTHIX MIHepPAloB cBA3aHO ¢ ero mameHnenuem. Copamnt m KaHKpH-
HAT pPasBABaOTCA 110 HefelHHY B BuJe MHEPOCKONNYECKIX 000c00denmii
HEIIPaBHIILHOI (OPMLI ¢ KpaeB 3epeH MJIN BIOJAL TPEIUHA CIAiiHOCTH H CIy-
YaifHBIX TpewmH. B mimpax 0UeHDb 4acTO MOKHO BHeTh, 9T0 B mepHdepuue-
CKHX 9acTAX KPHCTANIOB Hedelnnna MOABIAITCH BBHICOKOIBYIIPEIOMIAIOMHAC
YeIMIYHKN CII0JMCTOT0 MIHEepPala I MroJhuaTile KPHUCTAIIHKI HATPOJHTA.
Fean sepro pasOuTo TPEmMBHAMI, TO M3MEHENEe ero HavulHaeTeHd BIOAD DTHX
TPelfH M PACHpPOCTPAHAETCH OT HUX B 00€ CTOPOHLI.

Taxmm oOpasom, BRINOUEHNS MIHEPATOB, 00pasylOmIXcA B pesylbrare
JaMemeHna HedemHa, TATOTEIOT K KDafAM 3epeH W TpPenuHaM pPasiImaHoro
MPOMCX O e H L.

Xummueckuit coctasn, IlepBuii Xumuueckuii amamns xuOup-
ckoro medenmua Ot onyoankoBan B 1926 r., Torga ke 0bUI0 HAYATO CHCTE-
MatTHieckoe maydenme srore Mmumepara (Hymrerckmii, 1928; Komomenxo,
1938; Munepann Xudnuckux n Jlosozepekux Tyuup, 1937). B mocnesroennsie
TOIBT M3ydakcs HedelMH anaTnTo-HedeIHHOBHIX mOpoy rop KyrueBymdopp,
IOkcnop u Pacsymuopp (Kypbaros, Muxaitmosa, 1954; Jlopdmanm, 1962).
C 1955 r. cGopom dakTHUECKOTD MaTepiasia 110 TOpoI00Hpasyomeny Hedeanny
xubaEnToR, pucuoppuros uw Qoiismros sanumaica A. B. Tamaxos (1959).
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= SRR R S (SR SRS S SR (e S e R
sy — — — — .- 019 — - — — — —
0211 0.08| 032 — = 0.06| 042 046| — - — — — 0.13
0341 — = — o — — — 1.88| 0.46] 093] 052 — —
J
;100.1.') 99.83 |100.34 199.76 |100.44 {100.36 {101.35 |100.08 | 99.85 [100.19 {100.57{100.43| 99.99|100.25
7209 | 66,81 | 71.86 60.37| 78.20 | 74.40| 73.40| 74.30{ 70.19 | 75.30| 70.22| 71.29| 77.21| 72.36
22.22| 22.85| 22.25 (28.85| 21.02 | 21.30| 20.77| 21.40| 16.18 | 18.32| 18.26| 18.10| 19.16] 21.50
969 | 10.34| 589[10.78| 0.78| 430| 5.83| 4.30| 13.64| 6.37| 11.57| 10.61| 3.63| 6.14
Gib8 1l 7.09| 391 54689 0.799] 822| 469|425 4431 238 541 7.21] 2.86] 547
0.81 0.87 |—0.14 | 2.10 |—0.01 O AM=—00T  — 0.49] 0.63| 0.91/—0.14]—0.07) 0.55
T |

TaiG-numa 21 (npodoanenue)

Hedemna ua | Hedenmmn
nATHNCTON | 13 MeJKo- Hedieani ua
Hedemud u3 jmusopuano-nonoe- | Hedemun na cergaroit | 104€B0INNATO-| (JOROBOI neMenTa Gper-
TaToil anaTuTo-nHedennHoBoi anaTuro-nedennaOROML HepeHO- anaTuro- YUK — NOJEBO-
HOPOJE TOPOJIBI anaTHTOBOH | Hedenm- MIaToBOro
TIOPO/IBI TOPLL | HOBOI uitoaura
IloaasyM40opp | 110 POLL
WL w1V i i 38 39 40 i
42.11 41.50 42.24 41.98 4212 42.97 41.99 42.65 42.56
0.03 - 0.05 0.01 0.02 0.02 0.02 0.03 0.03
32.78 33.09 32.89 32.89 31.54 31.60 33.73 31.79 32.22
1.85 1.54 2,22 2.16 2.31 1.22 121 2.23 1165
0.21 0.32 — — 0.33 iy — 047 0.38
— 1.21 0.07 0.21 0.87 1.93 0.53 0.90 0.80
0,03 -2 — - Co. 0.06 0.03 = 0.10
1553 | 1606 | 1575 | 1647 | 1532 15.02 1491 | 1603 | 1511
7.18 6.35 TAT 6.58 6.47 5.0 7.45 5.69 TA9
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Hedemn w3 naTam-
croit anatTuro-pede- | Hedeann ma mojoeuaToil anaturo-nedeitnoRoii 1mop oxe
Komuoneurst JMHOBOI DO POJRI
SL, T T B g0k el s Ol G T o Ll
e et & - - — — — — — 0.31
BEBEY R o 8 e o - —_ — — - — - 0.00
L e s w T — - — — — - = 0.09
I, m. o £ Al 2 J& . e = i
Cymma . . . 100.72 99,92 99.77 | 100.79 99.83 | 99.79 |100.44 | 100.64
Hedemnnonans mone- 4
Kyna, NaAlSiOy . . 73.88 1573 76.00 73.40 T7.44 76.60 74.20 71.03
Ramnodmaaurosas mo- ;
aeryna, KAISiOy 24,12 20.00 24.20 | 22,08 | 21.40 23.90 25.02
Ofmnit ocraTok . 2,00 3.50 2.40 0.48 2,00 1.90 3.9%
«HadmTok» Si0s . . 210 2.85 175 0.72 1.8 1.87 294
«M3ORITOKY—¢meio-
crator» AlsOq . . 0.22 0.25 (.55 0.05 | —060 |—0.02 0.03 | —1.00

Hpumevwauue 1—rpopa Pacymuopp, amammnk E. H. Kyasunnrkaa (Hyp6aroB, Muxaiiiopa,
A. M. Boupapepa (Famaxos, 1959); 4 —ropa 10kenmop (Mupaepamm XuGnacknx mu JloBosepexkumx TYHIP,
B, 1. Kympunnukas (MBasosa, 1963); 7 -— ropa Heopnaxk, apamutux A. B. Mowxpenosa (MBanopa, 1963);
POLIEHKO (HaHHBIe aBTOPOB): 10 — ropa Pacsymuopp (Mmaepaasl XuluHeknX U JIOBosepCRUX vyuap, 1937)
H. HerpacoBa (ganusie aBTopos); 13 — ropa Pmnecdopp, avaguruk H. HexpacoBa (gaHnbie anropos); 14—
menko (MemenTses, 1953); 16 — ropa I0Kcnop, asamnmne E. . Kymeunnrad (Jopdman, 1962); 17 — ropa
(MBamopa, 1963); 19 —ropa IOkcuop (Kounomenwo, 1938); 20 —ropa Kyrucsymuopp (Howomenxo, 1938);
cxnx tyniap, 1937); 23 — ropa PacByMmuopp, anantnk E. M. Hymounngaa (Kypbaros, Muxaiiiopa, 1954)
Tur 3. M. Dopougenko (MeaenrbeB, 1953); 27—30 — ropa Kykeusymyopp, asaimurug 3. V. Topomenxo ( Kyp
32 — ropa Bocrounwii PacBymuopp, avaymruk H. Hexpacopa (JlAHHBIe aBTOPOB); 33 —ropa PacByMuopp,
unnraa (KHypbaros, Muxaiimosa, 1954); 35, 36 — ropa Hywncsymuopp, anajntnk 3. 1. Topomenxo (Me
anaymmak E. H., Kyapunnkaa (ganpbie aprupos); 39 — ropa Hoausymyaopp, avagurni B. W, Kyabaankag
anamnTur A, B. Morpenosa (Japupie aBTonon).

T. H. MWsamosa (1963) mparko oxaparTepms0Bajda He(eJNH ATATHTOBEHIX
MECTOPOIKIEHNI 1l BMEMIAIOMHIX WX MOPOJI.

B macroamee spemsa mveercs 41 monmnil XEMIYECKIIT aHaIN3 H PAJ 9acT-
HEIX CHERTPaTbHMX I XUMHTECKHX onpemefdeniii RedelHa BCeX allaTHTOBBIX
MeCTO pOsK/eHIT i BMemaomux ux nopox. Hanbolpmee KoaugecTso anainson
IPAXOANTCA Ha 010 Hedednna anarnTo-nedednIHOBEIX TOPOJ W MI0JHT-y PTH-
toB. [loanke xnvidgeckne amaiuan 06pasnos Hedennma mpuBexenst B Tadx. 21.

B ocnoBy xmvudeckoro amaniza nedeqIHa T0I0KeHa er0 XOPOIIad PacTBO-
PHMOCTH B ¢cHaG0KOHOEHTPUPOBANNKX KHCIOTaX. Hedelmn copgepsanT MuoTo
THOCTOPOHHUX BKIIOUEHHIT armpmHa, cdeHa, JemHpomenana u amatuta. llpnm
PACTBOPEHNT MIHEPAIa HEKOTOPHIe TBEP/Le BRIIYEHIA 0CTAIOTC B HEPACTBO-
PEMOM OCTaTKe M OT(OHIALTPOBLIBAIOTCH (amaTUT PACTBOPHETCA BMECTe ¢ He-
fresnuo).

JIIA BLIABIEHNA BO3MOKHBIX KOPPEIANMOHARX BaBUCHMOCTEIl MEMKIY
Pa3IMIHEIME KOMIONEeHTaMI Hedeinna OBIH HOCTPOEHBE IIPOCTHe KOppels-
nuonHsie Tpadurm. llpocrora XmMMHUECKOTr0 cOcTaBa MUHepaja IT03BOJILIA
OrpaHHYATECs Heoapumm wmcjaom rpaguros. llockoXbKy raxoii-mmio ger-
KOl 3aBUCHMOCTH B COJEP/KAHUH OCHOBHEIX KOMIIOHEHTOB He YCTAHOBIEHO
(cropee Becero u3-3a HU3KOHM Bocmpoussojpmmoctn onpepedennii Na,O n K,0),
Bce TpaUKM asropamMu He npuBogarcs. Ha pHe. 42 moKasaHO COOTHOIHEHUE
mesEay Al™? n Fe*®, koropoe Baxkno juis mocaeIyomero UaJ0AeHn A MATepHaia.

Hpome ocmomnix karmomon Si, Al, Fe*®, Na u K, B cocrane medennma
xuMugecKkny myrem oouapyscens Ti, Fe'?, Ca, Mg, Sr, Ba n H,0. Copepiranne
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Tabunuma 21 (npodoanceiue)

& - Fa Hedemun w3 | Hedemmu g
TMATHUCTON 3 MeJIRo- Hedemnn ua
Hegemi na anu30BuARO-T070c- | Hedeaun 13 ceTdaToii [ NOTEBONINATO-| GI10KOBOM nementa Opek-
yaToil apaTnTo-HeheHOBOI anaruro-nedesmuonoi | HedemamHo- | anaTuTo- I — [0JIEB0-
O PO HOPOALE AnaTHTOBOMI Hedle.ﬂ[l- MOaToBOIO
/ MOPOILE TOPBE HoBoii nitonmra
= HoausymMuyopp | nOpoas
R 33 %l 0. | 488 96240 3t 38 39 R
/ l \ '
B ARG ) 0.25 0.54 041 | 028
0.26 - — — 0.48 0.07 (.19 — l 0.13
— - - — 0.61 1.29 — 0.73 HJ
0.47 — — - £ —_ & =4
|
100.45 100.07 100.39 100.00 100.32 99.77 100.47 10050 100,29
73.40 75.20 74.08 1572 73.46 73.52 70.30 75.10 (9.70
22,40 19.60 22.25 20.45 20,42 16.26 23.30 7.70 21.50
4.20 5.20 3.67 3.83 6.12 10.22 6.40 7.20 8.80
3.47 270 3.10 3.04 547 8.40 4.37 6.29 6.90
0.46 0.50 0.45 0.54 0.57 1.64 153 0.69 0.70

1954); 2 — ceBepo-pocrounand 4acTh Xubun (Tuxodenros, 1955); 3 —ropa 9IBeclordopp, AHAINUTHE
1937); 5 — ropa H0kcnop, amaqautus E. . Kyasunnsaa (Jlopoman, 1962); 6 — ropa Kyanbiop, aBalmrmk
8= p. Jdapoiiox, avaaurnk B. M. Kyasunisan (Msanosa, 1963); 9 — ropa 10kcnop, arayuruk 3. W, To-
i —ropa Cyonyaiis, amamntur 3. H. Iopomenko (Meamosa, 1963); 12— ropa HKysmsnop, anainwrui
CeBepO-BOCcTOUHAN YacTh Xudne (Tuxopenwos, 19556); 16 — ropa HykucBymuopp, asagnTnsg 3. H. Topo-
0kenop, apamntus E. 7. Kyasunigan (Topdman, 1962); 18 — ropa Kysnenop, amamurux IH. A. Ejuna
21 —ropa Kykucsymuopp (Kononenko, 1938); 22 — ropa I'[Od.'IByMHO[l[‘ (Munepain XuGnuckux u JloBozep-
% —ropa IOkcnop, anaautuk 3. M. FoponeAko (paunbie dBTU]’)OB), 25, 26 — ropa KykuecsyMuopp, aHam-
fiaroB, 1953); 31 — ropa PacByMuopp, amannTok FE. M. I\y‘[blllulhﬂﬂ (Kypdaros, Muxaitmopa, 1954);
angmune 3. M. Topomenko (Kypbaroe, Muxaiuiosa, 1954); 34 — ropa Pacsymuopp, anaanrug . 1. Kyab-
aenTheB, 1953); 37 — p. JIspoiiok, apamuTuk E. . Hymmm.mafr (nanivie apropos); 38 — ropa Cyonyaﬁu,
(1agHBIe aBTOpOB); 40 — ropa Kyanknop, anaantur Hyapunnkad (maHobie asropos), 41 —ropa IOkKcnop,

BCEX OTHX HmpuMeceil pesko Komaefiercs, U yBA3aTh HX MesKAy cofoif B Karoe-
00 YCIOBHOE XUMITYECKOE cOCINHeHIe B GONBIMNHCTRE CAYIaeh HeBOSMOHIHO.

Copepsranne Ralpmiia B HedednHe KOHTPONNPOBAIOCH OIPEeTeHITeM
P,0; m npn mamnmunmH IMOCTe[HEr0 IOUTH BCETJia YBA3LIBAIOCH B MOIERYIY
amarnTa. B pAje npHBOAEMEIX aHAJAMB0B TakOe BHUNTAHUE allaTHTa M3 COCTABA
meleIMHEA MOMHOCTHI0 NCYEPHOLIBAEGT cofepskanme Raiapmus. Jloms B o7mHoM
apannze medexmua (tadm. 21, 7) comepskanie RalLis IOCJe BHYATAHAN
amaruta jocruraer 0.5%. IlpucyrcrBme Ranbousi B HedeJHHE MOJKIO
00BbACHITL W cnoco0HOCTLI0O Hedeluna [AaBaTh TBepAbe pPACTBOPEL ¢ AHOp-
TATOBEIM ~ KommonenToMm  (SaBapmukmii, CoGoxes, 1961); Teopermueckn
colep;Kanie KaXbuudA B HedelnHe MOKer A0X0MuTh 70 2—3Y%, Tar Kak mede-
IMH B Taparenesiice €O [EMOTHBIM ITOTEBRIM mnaTom pacrBopser g0 15%
AHOPTHTA.

O6praro B nedenumre npucyrersyer nerorophiii mpomenr Fe,Oy. [Ipmpoga
smelesa B Hedemmue nsygamach ¢ 1931 r. (Kymrampa, 1931). Iocae tmarens-
HOTO OTAeNenif XHOHHCKOTO nedennna OT APYTHX MITRepatxos mwyTeM 0T60pKH
H0j, OMHOKYJAAPOM, pasfgeledud B TAMENOI RUIKOCTH, JICKTPOMATHUTHOI
cemapamnyu i PacTBOPEHHA B KUCIOTEe ¢ YYETOM BCEX BO3MOFKHBEIX COMYTCTBYIO-
WHX ABJIEHNI XUMHYeCKHUI aHali3 mMOKasal mocroannoe cojep:ranme Fe,0g
B Hedeanne, pasuoe B cpexuem 0.62%. Kynmanna (1931) npumea x BuBomy,
9TO jReNIe30 BAKAIUEHO B caMoM HedelnHe, BEPOATHO, OHO M30MOPHHO 3ame-
maer Al*?. Ha Boam0KHOCTL TaKOro pofa 3aMemeHHs YKa3nBaJloch HeOTHO-
xpatao (Buacos, Hysnmemwko, FEceprosa, 1959). Momuo omujare, 910 B Tex
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anammsax Hedenuna, rje cogepmanne Al,O, HECKOIBKRO NOHIIKEHO, COfePIRARNE
Fe,05 momxmo 6nith nopsnmeno. Opmako Takoii 3akoHOMepHOCTH He Habmxio-
maerca. Bo scex amanquzax medenmma coflepmanue jeinesza (ORNCHOTO) KOIe6-

Bug,. 4.

A — ToHKIE BRIIOYeHHA UPOJIBYRTOTO sriphia B Heeanne. Hlaud, ¢ amna-
ausaropodM, yeeld. 60. B — sonaypHuil vedenun. Laud, Gea anannza-
Topa, yseua. 40

JeTca B y3wuX Ipefenax. Ha pme. 42 sujgno, uro rpadur copepsRanus skelesa
B HepeldUHe He IPejeTaBiseT 3aBHCHMOCTE, KOTOPYIO CAGJOBAN0 Ghl ORIIATS.

SaKUCHOE KeNe30 OTMevaercd MOYTH BO BeeX aHAAM3ax HedelHHA, KOJIH-
gecTBo ero jgocruraer 0.48%. M. J1. Hopdman (1962) essszan sxenezo n margui
B yenosuyio moxeryny (Mg, Fe*?)Al,Si,0,.

ITpucyrersne H,O 8 womuweerse 1.75% obOnsacHsercs YacTHUHEIM H3MeHE-
HHeM Hedenuna (HaTpoanTHzanus, JubeHepHTHzannsa). Bosmomken Tamme
sapnant samenst K*1 ma (Hz;0)*' B camom nedennue.
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Ocrasibakie DIeMEHTH IPHCYTCTBYIOT B HedelImHe B BHJe He3HAYNTENLHBIX
npuMeceii. Eme pas caegyer ormernts mpumech gochopa B medennue; B psge
clydaes ee HeBO3MOMHO OOLACHUTL BUAMMBIMI BKJIKYEHUAMI amaTuTa M cpa-
CTAaHHAMM amarurta 1 HedeIuHa. it

Iepecuer xwMuveckHx ama- 55’ X

JM30B  HededMHA Ha KpHCTAI-
AOXAMUICCKYI0 QOpPMydy HpoRs- 4t
BOAHATC Mo-pasuomy. Hmke pac- .
CMATPHBAIOTCS HEKOTOpHe cmoco- 90T .., a3
Ob mepectera M WX PeayJIbTAaTHL.  le G ...3:‘:0. G

1. llepecuer wa HedeTUHOBYIO a5 o e
B RaJIuOPHIINTOBYI0 MOJEKYIy 0 o S
(NaAlSiO, nm KAISiO,) mo cozmep- ot e R SR SR
waano K,0 m Na,O. HWwmemnno 590 610 630 650 670 68041°"

ATHM CIIOCOBOM JI0 CHX IOp B OC-
HOBHOM TEPECHUHTHBACTCH COCTAB
nedeanna,

2. llepecuer Ha c*rpymypmm papukan [(Al,
1959).

3. TIlepecuer wa OGepwmnomonotmyio dopmyay (Benos, 1954). Amanna
Pe3yIHLTATOB HepecyeTa TpeMs cnocofaMy HO3BOMHI JATh HM CPAaBHUTEALHYIO
OTEHKY .

Peaynprarer mepecdera XHMHYECKMX AHATN30B HedelnHA HA HeeTHHO-
BYI0 M KaanmoQuIIATOBYI0 MOJEKYJIL CBEJEHH B Tadmx. 22.

B. H. Meaentsen (1953), a seaen sa nuy u M. JI. Hoppman (1962) npen-
HONATANN, 9T0 cOCTAB HedelMHa aluaTHTO-HedeTnHOBEIX II0OPOJ| B HALDABJIeHNN

Tatnwma 22

Copepskanne Kaamouaanroroii n nedenHHOBOI MOJERYA M «(M3OBITKOBN
(«nepoeraTran) Si0s n AlyO3 B Hedennne pasaHYHBIX NOPOJ
(B mom. %)

Puc. 42. 3apicumMocTs MesRay copepikanuem A3
u Fe®' B Hepennnme (B aTOMHLIX KOJNHMULCTBAX).

Fe)Si0,]! (Boromouaosa,

o 10. e
opoan!, M8 KOTOPHIX s e R g M Hucao
oToGpan nedeni SBEY
oT 1o or 10 or 10 oT no | JIHSOB
Prcuoppuri . : 61.76 | 74.47| 22.08| 25.93 | 2.71 | 7.84 0-30 .61 3
Tpaxuronjune niios mrer | 69.90 | 71.30 | 15.00 | 20.95| 6.88 |10.83 144 { 2901 2
JIuB30YKH MeTKO3epHTIC-

TOr0 MilojanTa 7408 — | 20.08] — 4.80 —0.80 | — 1
MaccuBabic RIONNTH . 66.81 | 7858 | 16.54 | 22.805 | 4.06 | 7.09 | —0.56 | 0.87 3
MaceusHBIC YDTHTEL 60.37 | 78.20| 17.22] 28.85| 0.79 | 5.88 | —0.01 | 2.0 6
CipernoBrtit miloamr T1.94| — 17.42] — 7.38 .00 — 1
[Opur . 71.86| — 22.25| — 371 — —(0.14 — 1
Hermarurh 7049 | 7724 | 16.481 2150 2.38 | 724 | —0.07" | 0.9 6
Taruucreie dl!r]’IIIT(l IIP-

(pennnopuie NOpoLI 73.88| 75.73 | 21.42| 24.12| 240 [ 252 | —0.22 | 0.25 2
bBnokoswie anarmro-me-

pennnonnie nopoin 70.30| 77.44( 20.00} 25.02( 0.72 { 4.37 | —1.00 | 1.33 7
[Tonocuarnie m  anuzo-

BHJIHO-T0JIOCYATHIE

anaTHTO-HeeINHOBL ¢

HOPOJibI ’ 7340 | 75.20 | 19.60 | 22.40| 2.70 | 3.47 0.45 | 0.50 3
Cetuarwie anaTur (%H@(IJE‘—

JHHOBHE T10POJILI 73.46 | 75.72| 20.42| 20.45| 3.04 | 5.17 0.54 | 0.57 2
Lement anaTATOBOM

Gperunn 69.70 | 75.10| 17.70| 21.50| 6.29 | 6.90 0.69 | 0.70 2
[Tonepommaro- He(IJe'mHo—

anaTHTOBLIE  HOPOJHI

ropr Hoausymaopp 7352 — ] 1626 — 840 | — 1.64 | — 1
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oT Je:rauero fokra UHTPYSHH K BUCAYEeMY MeHAeTCA B CTOPOHY HOBLRIINEHHA CO-
Jgepsrapnd Kasmoduanantopoit monexynst. C. C. Hyp6aros u A. @. MuxaiitoBa
mia medennna PacsymMaoppenoro anarnTo-He(eIMHOBOTO  MECTOPOHIEH
TaKOHM 3aBUCHMOCTH He YCTAHOBHMIIH. ((IIOBI)IIBBHHOB conepranue 9THX MoOJIe-
KyJ, — TAIIYT 9TH WCecaefoBareny, — HaOTopaercs B HEKOTODHX Hedesn-
HAX W3 PABIMYNKX THIOB TOPOJ, MpPHYeM WHOFAA WMEeeT MeCTO YBeludenHe
cofiepykalid 00eHX MOJIEKYJ, GO W3MeHEeHUe COfePRaHms TOIBKO OTHOM
ms vux» (1954, crp. 97).
Yerroll cegm mekay HeeInmmoBO I KaAMOPIIIHTOBON MOJIEKYIaMi
B HedeanHe Pa3/INIHbIX anaTUTCOIe P RaNX M BMEIAI0IIX HX 110 POJT aBTOpaMI
ne obnapys;xeno. Yacro npn MOBLIMIEHAN
coylep:anua HeeIIHOBOI MOICKYJIEL yBe-
IUTHBACTCH W cojlepanie KaaumoQurim-
TOBOM, OpmyeM 370 HaOXIOgaeTcs B pas-
JHYHBIX Y4CTAX PAa3pe3oB yepes amaTuI-
cOfepsRawme moPOILL.
. Copepsxanne nedelNHOBOI MOTERYJIIL
. B mederune xomedmerca or 60.37 mo
7 78.58% u wammodmrnurosoid — ot 15.00
. a0 28.85% (ra6n. 22). HauGoabmme
5008l o pasimuuA B COICPsRAHUN HedeJ uHOBOI
» e monmexyiant — 18.21%  mabmopaores B
b redeanne AHOINT-YPTUTOB N TETMATITOB.
b2 B arux e mopomax 0olblme, 4em B Jpy-
-:?. THX, K0JIeOIeTca M coflepiKaHime KaJlio-
puranrosoit  Momexyant — 13.85%. Bo-
Jlee  yCTOIYHBEL cONEp:RaHud YKa3aHHBIX
b YCIOBHEIX MHHAJIOB B HedennHe amaTHT-
Hedocmameon L \ i L Habpmox  COAEPIHATIHUX IMOPOJIL. B mmx co/iep:ragie
Al 0,,6% 100 0 100 200 300 ALG,6% WedesnHoBoii ¥ RaAMOPIIARTOBO MOie-
Pue. 43.- Cogepskanne H30RTOMHOIO I Ses i e Tie TEICR I estntie A
Si0, B Hf;qaemfnenaanummnt'm T ey o il S ) 5wl b
*6rrra mom menoctatka Al,O . Ilocie mepecuera xuMUdeCKUX amHa-
na308  HedeldMHa HAa HeQeIHMHOBYIO N
RATHOPIILINTOBYI0 MOJEKRYILL 0CTATHCH He
BOME/IINe, (I30LITOTHEeY OKUCIN, HAJXUIHe KOTOPHX HEeAL3A 005ACHUTD TOIb-
KO 0muOKO apannaa; TaK, BO BEeX aHaNHMzax umeercs «uadmrory Si0,, u =
Oonpniell 9acTi aHAINMZOB ecTh «H30nToK» Al,O; mporHs cyMMEL Inelodeii.
[TopobaEIe ABMTenna oTMedadnch wmpormMmH mcclepoparcasamn  (Hypbarosn,
Muxaitrosa, 1954; Vsanosa, 1963).
PacemoTpnm, KaxoBLH 0CHOBHEIE 3aROHOMEPHOCTH B COTeP/RAHHH OKHCI0B,
He pomemux B Gopmyny medelnna, ¥ KaKOBa CBA3L UX Me;Ky c000il B ¢ He-
dermHOBON N RAIMOQHIINTOBOIM MoJdeRymaMu. B tadm. 22 mpuremeHo cojep-
swanme «aberrounsxy Si0, 1 AlLLO, B medennne pasnmannix mopox. Cogep:ra-
nne maburrogmoro Si0, B Tpaxuronpuix wioanrax pocruraer 10.83%. He-
CKOJILKO MEHbINe ON0 B APYTAX I0P0oJAAX WHOTUT-YPTATOBOr0 pAga M pHCIop-
purax. B amarsro-medeqmHOBEIX TOpPOjax copepikanue 3bdprrognoroy Si0,
eme HIKe. Vexnouennem ABIsioreA He(elHHbl I0IeBOMIIATO-HeQeTNHO-
amaTuToRHX wopopn vopu lloaupymuopp ¥ memenTa aunarHTOBOil Opexuui.
[Ipn mepecuere amammsor nedermna Al,O; okaswBaeTcA TO B «HEJIOCTATKE),
TO B (M30HITRE) 0 OTHOMEHHIO K mexouam. «Ma6uror» Al,Oy noxomut sio 2.70%,
waempocraroky — o 1.00%. Ilpmuem, B Tex wmedermpax, rme wvabiiopaercs
BHAYNTEILHHHE MabrToKy Si0,, mopeimeno m cojepmanne Al,O,. B nedemnn-
Hax ¢ neboapmum «usbuTkoM» Si0, wacto nabaogaerca «egocrarory AlyO,.
Jro xopomo BHAHO HA pue. 43. O6pwEo Haxmume «uzdHrToyHOTO» Si0, B He-
dennue 0GHACHAIT WPHCYTCTRUEM B MUHEPakZe TREPAOTO PACTBOpPA TPUJH-

Haboimar Sidl, 8%

10.00
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MHTA. OSakoHOMepHOe m3Menenme cogepsxasna Al,Oy («wBGHTORY —CHETO-
CTATOKY) 3acTaBjsAeT NPeIoiararh, 4To pedb HE MOKeT IATH O TPHAHMATE.
PacemMorpum mepecdeT XWMHYECKIX aHATH30B HedesnHa Ha cTPYKTYPHbI
pammkan. B ocmoBy mepecdera OGHYHO KIAJIETCHA COJCP/RAHNE KATHOHOB,
BXOJNAIMNY B CTPYRTYPHBH pajmrai mmeepaja. [daga medeluna jeimreln
) a.k.Si+}a. k. Al
pacueTa D——“——-——g——w
qectsa. Hamm aa qennrens npnoara seanunna D —

(Boromomosa, 1959), rae a. k. — atommbie Koau-
a.k.Si-ta. k. Al4a. k. Fet3
2 »
HOCKOJBRY mpejanonaraercs, uro Fe'? samemaer Al**, xous B cTpykTyp-
HBIT pajsuKad.
JraM cmocoOoM OBLIH IIepecuuTaHbl aHaJM3Bl psjga 00pasnos HedeInna.
Peayxprarst noayunnuchk exenyiomue (momepa aHAJIHN30B COOTBETCTBYIOT HO-
mepam B taba. 21):

1) (Nag 20K 54Ca0. 60 e 00 )0.06 (Mo.o7 ¥ €0.02)0.09511.01 04,
2) (Nay 24K §.20)0.06 (Alo.a5 T €0.02)0.67511.04 O

AHansupysa pesyinpTaThl IEpecueroB, MOKHO OTMETHTHL, 9TO KOa(du-
HUEHTH TPH TPYIIAX KAaTHOHOB «A» m «B» MeHBIIe TeOpeTHICCKNX.

Crpykrypa wuedermna paccmarpuBainack H. B. Bemoswsim (1954) xax
oepminronosiotras. CoorBercrBeHH0 OpMYyIa MAHEPaZa B 3TOM CIydae J0JAHA
IMeTH BHL

J

NagAlyJAlSiz0;¢]-

Pesyaprarh mepecuera mHa atry ¢opMmyly IHOKasBBaloT, 4T0 B ajlioMo-
KPEMHEKHCIOPOAHOM KOJBIE Beeria noayuaercs samemenne me |SigO ) ~'%>
— [A1Si;0,5]™3, a [SigO0,s]™2 — [AL,_,Si; ,0,5]%, rae z Becerga mersmme 1.

Coriacno nepecderaM, mojydaercsd, 9ro B Gopmyle Heeluma ecth HEKO-
TOPSIT H3OBITOK IMET0Ueil 3a CUeT TOro, 9To (OJIEe YeM OJIHA IaCTh KPEMHST 3a-
MEleHa aJIIOMUHEAEM; COOTHOMIEHNA MeAy TPynHayMi KaTHOHOB HEYA0BIEeTBO-
pHTeIBHLIE:

(Nay 00Ky g9)as1 (A, Fe)y g0 [(Al 4 Fe),y 1781, 5904]. (rabim. 21, amams 1).

Tarnm oGpazom, HI OgHA H3 MPENIO;KCHALIX (GOopMya medelHHa He HAB-
Jsiercd yHoBJderBopurennuoii. Ha ocnopamnm mepecueros aHAIW30B HedeTEa
10 HepBOMY ¢moco0y MOMKHO cjeliaTh CIeAYIOIie BHBOALL O COJEPKAHHN
OCHOBHBIX KOMIOOHEHTOB B HedenmHe paiioHa AMATHTOBEIX MECTODO;ICHMI.

1. Hedenun anarnro-nede MHOBHX B amaTHTO-ceHO~-HepeNNHOBEIX TI0POJ
XapaKTepusyercs IOBHIIEHHHM H Hanfoigee cTabmibHey cofepsmannem Na,O
n K,0 (nedeamuoBoii n kaano@miinToBoil yCIOBHLIX MOJEKYI) 10 CPaBHEHHIO
¢ HeeIMHOM WIOJINT-YyPTUTOR M PHCUOPPUTOB.

2. Hegesnn mitoamr-yprutoB cofepskur 6oapme Si0, u Al,O,, wem medennn
anarnTo-HeeIMHOBEIX M anaTHTO-cheno-nedelUHOBBHIX mopoa. B medemnune
pucuoppuros copepskanme Si0O, u Al,0; Takoe e, Kak B HedeITHE I0TEBO-
HMHaTO-He eIAHO-ATATHTORKIX M0 poy Toput Iloaurymaopp. Jia Bux xapakrepno
nopmmennoe cogepsanne Si0, mo cpasmennio ¢ HededMHAMI JPYIAX amaTiT-
COTePBAINY IOPOTL.

3. Ilo copepsrannio 0CTATBHLIX OCHOBHKEIX KOMIOHEHTOB HedeINH pPasiimd-
HEIX TIOPOJ pailoHa amaTHTOBHIX MECTOPOKACHHI IMPAKTHYCCKE He OTJIN-
TaeTCH.

Mayuennme rasoBoil cOCTABIANMEH TOPHHX mOopox XHOMH IIOKABAI0, 4TO
B HIX MEeTCH BHAYMTENILHOE KOJMYeCTBO TOPIOYEro Tasa, Hpeob/aajialonimm
KOMIIOHeHTOM B KotopoMm sasiaserca meraH (llerepemine, 1959). llayueume
OTHeJBHLIX MWHEPAIOB, BXOAAMEX B COCTAB TA30HOCHHX IOPOJ, IIO3BOJIAET
YIBep:KIaTh, WTO OCHOBHaA Macca YITIeBORZOPOAUBIX TasoB [OPOJA CcBA3aHA
UMEHHO ¢ He(eITHOM.
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Copepsranne metana B nedennne xomnedrercs or 11.9 go 89.31 em® ma 1 wr
TOPOJIE, COJepskaHlie OKUCH ATaHa M NpomaHa He Tpessimaer 3 cv®. Bomopon,
OKMCDH W JIBYOKHCH YIJepoja COCTABIAIT Tawske ne Oonbme 3 cm®.

B psape oGpasmos upueyrcrsyer asor. M. M. BoakoBoii B auero oToGpan-
HOM W BuifepskagHoM npu remueparype 100° medennme oGmapy:KeHLL CIEJH
aMMUaKa.

Kpome ocHOBHBIX KOMIOHEHTOB, B XHOHMHCKOM HedelMHe OTMedaeTCH IPA-
cyrerBie paga arementor-npumeceit (Tonmaues, Ouwrannos, 1934).

B oGpasnax medennmna n3 paiiona amaTHTOBEIX MECTOPO;KAEHIIT GHUIN 1IPO-
MBBEJeHbl IIAMEnno(oTOMeTPHUCCKHE O Pe/leIeHN s PeIKIX [IeI09eii, Peayih-
TATH KOTOPHIX CBEeJIeHEl B Tadma. 23.

Tadonxnma 23

Cojepsxanne pejrnx menoueil B Hedenmmue u3z pazauYHBIX TOPOJ
(B aman. ej.)

Topoas: 1 MecTO B3ATHA o6pazia Li,0 sz()J Cs,0
[Mermatnr B xnéumnrax, ropa Hyrenmaopp | 0.006 0.003 =
Pucuoppur, «apgmanutosad nepeMuituKRay 0.003 0.027 -
ITpocsioit aenngoMeTanoBoil  HOpPoJABL cpejin

H(H\‘DMBHI(JUUIX HH(‘{THT‘ORFI{? ”0[)0,’{_\"

uifonmros, jgoauna p. Jlapoitok . . . . 0.002 0.004 0.0006
Hojpernnanomuil anaTHrosyio nopoay cpej-

HesepHueTHil nitoauT, fonmna p. Jdasoiok|  0.003 0.019 0.0005

Heewonur xnbunnra B pucgoppurax, uo-
RPBIBRIOMAX &UaTATOBYIO [OPORY, TOpa

HYKBERYMHIOPD: 5 a5 o 5 s = = w1 00005 0.018 0.0005
IlermaTnT YpTHTOBOTO coCTaBa B aNaTuTo-

Boil mopojte, ropa Kyanwomop . . . . . 0.004 0.026 0.0004
Tpaxuroupnsit  uitonnT, NoKpHIBalomHil

anaTHroRyIo DOpoAy, poanua p. Jdasoiior 0.003 0.011 -
Witonurospii nermaTuT B anaTHTOBOI 110-

POAE, TOpac BYaabNop t . = o e o 5w 0.005 0.011 0.0006
To ke, Hedeann yacTnyHo naMeneH (Gypurii) 0.020 0.089 0.005

Ipusmeuanye. Ilocneaumii ananus caejlan Ges 1apajIerbHOT0 O peleTens,
Ananuabl BLIOJSHEEHL. B jatoparopun UTEM na nuamveniom doToMeTpe, anauTHER
A. HI. Barosa u I'. E. KaneHuyvk.

Jlaa oupesiesieHAA BO3MOMKHBIX pasaundiii Hedeluma 1o copep:xannio Ba,
Sr, Ga, Fe uw Mg Osin oroGpamst mpoGH 8TOr0 MUHEpaia 4epes BCe MOIHOCTH
anaTATOBLIX MOpo Ba ydactke rop Kyaannop, loausymuopp, Cyoayaiis n ap.
OnpejieieHue cOfepKauNA DTUX IpUMeceid B HedelnHe MPOUZBOMIOCH METO-
JOM KOIUYECTBEHNOT0 CIeKTPAaJbHOIO aHadHsa B Jafopartopuiu (UsMuecKuX
MerTonos necaepopannsa Hoaseroro dmanmara AH CCCP. Cusrernuyeckrue cran-
[APTHL TPHTOTORISAINCH HA OCHOBE CPEJIHETO XNMHYECKOTO COCTaBa XHOMHCKOTO
nedennna (Bommrenr u lleptuna, 1933); mpuMecy BBOAWINCH B BUe OKACIOR
B xoumenTpaumsax or 1 mo 0.0001%; mias GoromMerpupoBaHEA HWEMOJIBIOBA-
IMeh CIefywInue JHNHENN biaementon: Mg — 2779.8 A, Ca —2943.63 A, Fe —
3024 A, Ba — 4554 A, Sr — 4667 A. UyscTBATenpHOCTE TAKHX ONpeJIeNeHMTil:
Mg — 0.001%, Ga — 0.0001%, Fe — 0.01%, Ba — 0.001%, Sr — 0.001%.
IMpn mapalielLHOM ONPeAETEHIH COIePHRANIA DIEMEHTOB B TPeX OIWHAKOBEIX
npofax pasdpoc NONYYEHHHX BeAUIHH He npeRrnman -+ 10%.

HeGoarmoe kolIwdecTBO MarepHaia, Tpedyemoe Jisi cHERTPAJIBHOrO aHA-
W32, WO3BOJWIO TPOKOHTPONMPOBATE €r0 YHCTOTY B MMMEPCHOHHEIX Tpema-
parax. Conepskanie BRIOMEHHIT HTOABIATOrO HrUPNHA B o6pasnax mefennma
e mpessimanxo 0.5%.

Ha puc. 44, 45 npuseniensl paspessl 4epes anaTnTo-HedeIHHOBLIE TTOPOTIH
pasiamunsix ydactkos XuGun. Ha paspesax ykasankl cofiep/RaHUA HICMEHTOB-
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Pue. 44, Copepmanne
AeMerToR- puMecei
B Hefenume MO KaHa-
B¢ UYepes AuaATHTO-He-
deanHoBy0 TOPOAY B
ceRePHOT TACTI 3aTa-
HOTO CKJIoHa ropnt Hy-
AIBIIOP.

1 — cergaras anmaTuTo=-
nedelnHOBAA TOPOTA;
2 — mojlocuarafd anaTHTo-
HedenuHoBag nopojaa; 3—
IMBIOBNAAO-NOII0CY AT AR
anarnro-HedeanHopad no-
poma; 4 — nifoJiuT; 4 —
uitosnT € amaruToM; 6 —
cpenresepHuernii  miloauT
C JMHB0UKAMHI MeJIr0sen-
Hucroro uilojgnra; ¥ —
erMariT.



L pEMeceil B IpoanagnsnpoBauanx mpodax nedennua. B medenune Bcex mopon
NPUCYTCTBYIOT kelle30 W MarHHil; cojep:kanme jkejesa Bapeupyer or (.23
mo 1%, marmma — ot 0.006 go 0.06% , mpudem Oes Karoii-THH0 YeTKOI 3aKo-
nomeproct. I'amnmii Takske oTMedaercs BO BeeX 00pasmax; HamOONBIIHE ¢O-
HePRAHNA €r0 YCTAHOBICHE B Hedeliine HOXeBONNIATO-He(heITHO-aaTHTOBEIX
nopop roper Moaasymaopp (0.01%).

> %

>1% 4 HanGoarmmy comepswannem OGapus
0551 1 CTPOHNUA TaKKe XapaKkTepuay-
0.85+ S ercsa Heenns Topul [loauBymuopp

s (0.50—0.25% coorBercrBenno).
Jlira cpaBHEHIA COe PARAHIA Dile-
De5y MEHTOB-IIPIMeCceil B pa3JImgdHEIX MO p-
055} fororndecKnx pPasHOBHHOCTAX He-
045 Ba (ermna GLITIT ITPOBEJ[EHBL CIIKT Palb-
0251 \_..-" Hbl€ aHaAU3bl AOHOTHNTETBHO OTOG-
ol A, PandHBIX 1pod, Pe3yanTaThl KOTOPEIX

0.25) \F npuBefenst B tabi. 24.

015 L Fo S Heneso w Mmaramii NIpUCYTCTBYIOT
aosl ¢ BO Becex MOPHOJOTHYECCKUX PasHo-
20407 A 3 BugHocTAX Hedernaa. 0.5% arupm-
a0351 / \\/, \ Ha, BRIAUEHHOTO B HedelnH, MoKer
aasst /A\_/,--’ \\- gath Tonsko 0.25% yeranmoBiremmbix
o015 ”\ / PR COMIeP/RAHMIT yKelle3a W MarHUH, 0C-
ooosL_V 7\ ranpusie 0.75% mpumecn sxelesa o
2012k Marmfis, HO-BUAAMOMY, TTPHXOIATCH
HAa cocraB camoro medennna. [Ipn
a8 A CPaBHEHWN BCEX PasHOBUHOCTER
0.008 1 HeeJHHa MOKHO 3aMeTHTh, 9TO CO-
0.006 Ga JlepsRaHiie Marsufa HeCcKOJBKO II0-
= HIGKEHO B KCenomopduom Hedemanne
N npob §§§§§§§§§§§ ] E% anamm—ﬂe(bemmt)}afﬁ?t n t(}:meno-
P I teeieeesevaa. |y INATO-HedeNMHO-ATATHTOBLIX HOPOJL
s DoLLTtuiiesssltet WB MENKOBEPHHCTOM HedelnHe pHe-
w1 a sevcessenaaes |+t woppuros. Ilo cofepikanimio ramims
tat fcererececsse v, 4 Bee AHAAMBUDOBaHHBIE HedeIWHH
R, R T e MaJl0 OTIMIATCA APYT OT pyra.
{ B2 B3 Hecrolbko moBLIMIEHHOE COAEpPHia-

HHIe rajJjing oTMedaeTrcsda B Herbemme
Puc. 45. Copepmanne »IeMeHTOB-IIpHMecei n0JIeBONITTATO-HedeJdHHO-aaTHT OBEX
B He(eJUH-N0JeBOMIATO-aIaTHTOBEX 1o- mopoy ropsl [Toaurymwopp. Crpon-
pojiax ma 3amagHoOM ckiIoHe ropsr :(Iloausym- Wil mpECyTCTBYeT B HedeldmEe 110-
qo .
0pp CTOSIHHO, HANOOJLNIHe COJep:KaHms
1 — DUCYOPPHTHI; 12 — nojocuaram mnopopa;, & — ero OTMeualoTcs B I‘qu)GJIIIHe pncqop_
INATHUCTAA HOopoma.
PUTOB, ITOJIeBOMIIATO-He(eJINHO-ama-
THTOBBIX TOPOJ H JIMH30YEK MEJJIKO-
3epHuCTOro WilosnmTa. lloBrimennoe cojep;RaHme OapHA OTMEYACTCA B He-
denmue TONEBOMMATO-HeeIHHO-ANATATOBEX IOpox rTophl [loausymwopp n
PUCYOPPHTOB.

Hedemnn pacreopum mourit 8o Bcex MUHePAIBHEIX KHCIOTAaX 1 B PAME 0pra-
HUYECKUX KICI0T KAk IPH HarpeBaHWH, Tak M Ha XO0JOjie, IIpmdeM Harpesa-
HHE 3HAYATEILHO yeKOpSeT mpomecc. Jlerkas pacTsopuMOcTh HedelnHa 00y-
CIOBJIMBAET €TI0 UPEe3BEMAHO Jerkyilo BEBeTpmBaemocTb. Ha momepxmocrm
HedeImHECOepyRAMUX TOPO XUOMHCKOTO MACCHBA MOCTOANHO HaOII0IA0TCa
MYCTOTHL OT BENeAaunpanng #edenmna. Vmorma ¢ mosepxwoctn mede nH 1m0-
KPHT KOPOYKOil maoTHoro amnodana. BepoATHO, B 2TOM CIydae HTPOJYKTH
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Tatanmma 24

Copepikanne HIeMEHTOB-NpUMeceii B PalTHIHBIX MOPHOTOrHYeCKIX
passosmgHOCTAX Heheanna

{8 %)
PasuHoBUIHOCTH nedesmna Mg Fe Ga Sr Ba
3epua, umewonme Gopmy KoOpoT-
KOX M J7MHHEMX upuas . . . .| 0.016— [0.34-0.87| 0.0027— | 0.014—0.125 | 0.001—
0.066 ) 0.0063 | 0.100—0,410 | 0.079
(o mede-
JIUHA4 JIHMH-
BOUEK METT-
KO3EPHAC-
TOI0 M0 A1-
Ta)
Hpynasie KPHCTATITR- 010Ky
Hedeawaa M CPYIILL KPRCTal-
0B W3 PARNHMHEIX  AlETHTO-
HedenuHoOBLIX HOPO/L 0 TEIMaTH-
TOB MIlOJMTOBOTO M YPTUTOBOIO
COCTABH" . 5 5o o o v af vl G2 0.39— | 0.0027— | 0.020—0.080 | 0.045—
Heenomopdumit  nedesinn  Henpa- 00749 0.87 0.0074 0.051
BHABLHOI  GOpPMBI  MBBHIANCTLIX
ouepTannii u3 Corarmx  anatu-
TOM HOPOJL (Kpome Hopoj FopLi
Noausymuopp) . . . . « . . .| 0.026— | 031— [0.0029— |0.024—0.093| 0.001—
0.048 0.87 0.0062 0.026
Keenomopfaptit nedenwn m3  1o-
JeBouaTo-nedenmuo-anarTnTo-
BHX nopo/ ropu Hoausymuopp | 0.006— ) 0.23— | 0.0050—| 0.404— >1) 0.016—
0.040 0.43 0.0117 0.501
Hedeann na mearosepunceToil Mac-
CHl PUCUOpPPHTOR . . . . . . .| 0017— | 0.22— | 0.0036— | 0.420— >1 | 0.055—
0.042 0.51 0.0044 Q151

Hpumvmevanne. OGaee YN0 HPOAHATIHINPORBAHHBIX 0fpasnop — 80; 1A xammpoik Mopdoso-
FHYECKOI pasHOBHIROCTH HPOAHATHINPOBAHO He Mehee nHTH 1npo,

pacTBOpeHus Hederia He HepeHocATes, a 1epeoTIaraloTcs Ha MecTe B BIje
altitodana.

Huaddepennmaapisie KpuBLie Harpesanus wiictoro Hedeamma ne oGHapy-
AABAIOT YeTRIX HPHERTOB, HO HePEKO BHEIIHEe HeH3MeHe HHLIT Hed el MOKaz3bl-
BaeT HeDoJbIIe HHJOTePMAYECKIe OCTAaHOBKH 1Ipu  Temmeparypax 350—
370° (pue. 46). Irn renmoaderTH COOTBETCTBYIOT 00e3BOMRUBAHMIO HATPOJINTA
H CBUACTENLCTBYIOT O TOM, 4YTO Ha BHU] COBePIIeHHO CBeRUI Hecpe.nm{ qyacTo
CONePHRAUT TPOJIYRTHL MBMEHEHHA; DTO MOATBCIKAACTCH W HaOJHOIeHHIAMU
B uutugax 1mpu OOILIHX YBETHYCHTAX,

@Ouasumudeckume c¢BoiicTBa. Temmo-zemensiil, 3eTenoBaro-cepiii i
cepulii 1BeT — OCHOBHAA OKpacKa Hedeanpa anmaTnTo-He@edMHOBBIX TMOPOL,
nitozuros n ypruros. Hedennn pucaoppuros uame Oyposarsiii. B onirte Ha
rope Hyosupnop 1 B anaTuTOBRIX mopojax ropsl [ToausymM4opp BeTpeuen momay-
po3pavunslii Oeno-rentoil Hedeann. B psaje caydaeB kpynasie aeprna me-
dermHa MMEIOT HEePABHOMEPHYI0 OKpPacKy — OT TeMHO-3eleH0Il 10 JReJTOol;
4T0 CBA3AHO C HEPABHOMEDHBIM pacrpefieleHNeM BRIIOYEHI srupnHa B He-
deanne,

CnexrpodoroMerpideckoe H3yueHne OKPacKH HedelHHa HDOKaBalo, uTo
ATOT MHHepal ofJaajaeT HANOXPOMATHYECKON OKpackoil OIeHO-ReITOro mu
0Je[HO-3eJeHOI0 TOHOB, KOTOpas BRIBBaHA, MO-BHANMOMY, MOHAMH jkejesa.
Temno-sesnenasn, senenas M Oypas oxpacka nedeinna — aXJoxXpoMaTHYecKas,
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CBA3AHHAA C HAJINYNEM B HeM BEII0UeHil. Cephiil 10 9epHOTO BeT HeKOTOPHIX He-
GenuHOB MOKeT OBITL BHI3BAH TAKME BRIIOUEHHAMI.

[Tpn namenennn wedennny MyTHeeT, 0KPACKa ero CTAHOBHTCH KPAaCHOBATO-
Oypoil, Kopuunesaroli. HopnuHeBaro-Kpacuoro nsera MiOIUTH ¢ T3MEHEHHEIM
He)eIMHOM TIPOCIesRUBaloTea v moano:sua Topul Prmegopp, na meperaie Ile-
tpeanyca (ropa Iloausymuopp). Hedemur noxesommaro-neenmno-amaru-
TOBBIX HOPOX OY€HD YacTo y [MOBEpXHOCTH HMeEeT I\"paCHOB&TO-pG3GBHﬁ nBer.

Bieck Hedeanna ;RUPHLIT, peske CTEKIAHHBI, W3IOM HePOBHEIL; mMpH 13-
MEeHeHHH MUHepalX npuodperaeT MaToBblil OJeck.

VaensREI Bec HeeTnHa BApLUPYeT B MIPOKIX IIpeflefax M3-3a 00XbHIOro
KOJWYecTBa Ta30BO-/KUKUX M TBepAbX BRI0Uenuii. Cojepiamue Hroioder

I
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iovepa  08pagu,08
& 8

=
2
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Pne. 46. Jluddepenmnannunie KpHuBBe Harpepamna nedesmua.

ArupuHa B nedesiine MOYKeT KoJedaTheH 0T 3 mo 10%. Tiarenannas anmexTpo-
MATHHTHas Cenapaiis He I03BOJseT MOJHOCTHI0 M30ABATHCA OT BKIOUYEHNIT
arupuHa,

Eenu npunsrs ypeapHRD Bec Hedeanmna papasim 2.60, srupmaa — 3.55
(EeTemm 1950), To mpm copmepsanmi sruphuua ot 1 mo 5% yiernHBIl Bec He-
esaa OyeT MEeHATHCA CIeyRuEM 00pasoM:

dlzd"’\? + & op =2.609,
dy=a sdy,, =2.619,
dy = a3, + deg =2.628,

96 & 3
dp=d%, —|—dﬂeg—2.l13h.
dy =%, + dpeq =2.647.

SHan‘-TIHH y}IEJII)}]hIX BecoOB ]le(i]eJ[H]Ia, HMONYYIeHHBIX TMHEHOMETpUYeCRIM
MeTOJ0OM, He OTPA:KAI0T HOITOMY PeajhHOTO YJelbHoro Beca munepana. Tax,
NNKHOMETPUYCCKI OTpeJie/iennble 3Hadenld yAeALIoro Beca medelmpa ama-
THTO-HeHESHHOBOM H0POE PO PacByMyopp He3aBHCHMO OT COCTABA M YCJI0-
BUii Haxosuaenusa Bapuupyior or 2.63 po 2.67 (Kypbaror, MuxaiizoBa, 1954).
Yaenousiit Bec Hedeanna agalnsupoBalcad B HaO0PaX TH/KENIBIX FKUITKOCTEl
METOJOM TIPHBEeHUA 3ePeH MUHepala BO Bapemennoe cocrosamue. Onpepene-
HUsI TOKasall, 4T0 yIelbHbIl Bec 3epeH HedelnHa MUPOKO BapbUpyeT Haske
B OJHOM W TOM jKke 00pasne anarnto-nedednHOBOI TOPOJIEL.

Jlis epaBHenns HeeImHA HBYYEHHBIX TOPOJ] OBIIA MCIIOIB30BAHA €10 PEHT-
reHoMerpuyeckas IJIOTHOCTD (Y/@IbHBIT BeC MCTHHHOTO KPHCTAJLTA), OIIpe/e-
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JeHTag HA OCHOBEe PeHTreHoMEeTPHTICCRUX namepennii wedennma mo gopmye
__CZ-X syetois
Poy == — Tlea?,
re p-— peHrTremnoMeTpuvuecKas MJIOTHOCTE KpHcTaJlja;
v =abe sin (a, 8, 1) — oObem adementapuoil Aueilku (ompejieneH PeHTreHO-
METPHYCCKNY;
C=—1.6602 .10~ —adconoTHB Bee ATOMHONI  AMIMIE, YMHOKEHHBI
Ha 10—, B rpammax;
Z —uncyo «Molery1y (XUMNUIeCKuX eJUMHIL) B 3JeMeHTap-
HOW sAdelire;
Al — Moderyasipunii Bec.

PepTrenoMerpuueckas TJIOTHOCTH MUHEpaJa He 3aBHCHT OT HaJMWums
B HEM 10, TPeHiH, Pa3jmuibBIX BRIKYCHHI, HO 1 Te OTpaykaeT MHKpoOHAa-
pYLWIeHuit B dJeMeHTapHoil suelike Kpueraiana (HeyNOPAJOYETHOIO paclio-
JOREHNA aToOMOB U T. 1.).

Ecan upnnars ypeannnii Bec wedesnua pasmsiv 2.60, 1o MomHO pac-
cunrarh jedert mwiorHoeru (Ap=—p—d) 1 nokasareip gederrTa IIOTHOCTU
(g=
PA3JINYHBIX TOPOJ[ NMEeT pasHbie 3HaAYCHUA: HE(I)O.THIH «'iIIilTI-lTl’)*llﬂ(bEJIIrIIIOB]JlX
HOpoO; U WHOANT-YyPTATOBEIX HErMaTHTOR MHMeeT 00J6e BBICOKIE 3HAUCHUA
penTrenonekoil miaoTHoeT, wem Hedeann uitoiuron, yprurtos u GoismTon
(rabu. 23).

A
P 0/0). Orazanoch, UTO PEHTIEHOMCTPHUECKAs NIAOTHOCTH Hedeana
p

Taoaunima 25

PentreHoMeTpHYCCKan IIOTHOCTDL nedeinda H3 pPasiniydabiX IOPoJ
(B r/cm3)

Homen

odpasa ? Ap 9: B0 TTopojisl 11 MeeTo naATHA o0pasia

6o 1.2 0.022 | 0.85 | ¥Yprar, ponuma p. Jasoiiok, cks. 220,

G e D 0.025 | 096 | llemenr anaturopoii Gpexuni, ropa Kysuasnop.

559 | 2.t 0.026 | 1.00 | Doiianr, Vubozeperuit nepenadt.

67 | 2,636 | 0.036 | 1.38 | JInuzoukn mejkosepiueToro miloganTa, posnxa p. Jlasoiion,

| cKB. 220,
60 | 2.638| 0.038 | 1.46 | Tpaxuwronpnuii miionnr, ponuma p. Jasoiior, cks. 220,
20 | 2.638| 0.038 | 1.46 | CpegneaepHnerniit mitosmr, ropa Prewopp.
431 | 2,656 | 0.056| 245 | Kpynnobiaoropaa anaturo-nedesnnosas nopoja, ropa Pac-
BYMYOP].
511 | 2.658 | 0.058 | 2.23 | Hiloanroswtit nermatnT, ropa Cyouyaiis.
21 | 2,658 | 0.058 | 2.23 |Ceruaras anaruro-nedeannosag nopojia, joanna p. Jasoiiok.
5 | 2.658 | 0.058 2.2.} Wiioanropmii nermarnt, gonmna p. Jlasoiiok.
2.2
2

5
606 | 2.658 | 0.058 | 2.23 | Yprurossii nermarnt, ropa Bocrounmit Pacsymuopp.
99 | 2.664 | 0.064 A6 | JINm30uRn  MenKoz3epHECTOro HiOJAATA B alaTHTOBOI 110-
'L pojge, ropa Kysaenop.

B mnumdax wedennn OecuBeTHbl, caabo-yKelTOBATHIH, ONTHYECKI OTHO-
OCHBIN, OTPMIIATENLHBI, ¢ HABKNMHU IOKAa3aTeJlaMI TPeJTOMIeHUA M CIabbiM
ABYIIPEJNOMIEHHEM.

[Torazarenn mpenomienus wedelnHa U3 MIOJUTOB I Pa3INIHBIX AMATH-
TOBEIX IOPOJ, HECKOJIBKO BEIIIE, yeM Hedeauna pucuopputon (rada. 26). 3o-
HAABHLIT HedelXlH, BCTPedeHHBlIl B 10BUTe, UMEET BHEIIHION 30HY ¢ 00JLIIBM
HOKAZATE M HPeJOMIACHNA 1 GOJbITel CHI0H ABYIPeNOMISHI, YeM Y BHY-
TPeHHEI.

B page caydyaes nedednn o0HapymRuBaeT aHOMaALHYI0 IAByocHOCTH. Onpe-
JITeHON HPHYPOUeHHOCTH TAROTO nedeania K KakmM-THO0 1mopojaM He Ha-

i 89



Taoanma 26

llokasarean npexomiaenns Hedeanna

Iopoasl, U3 KOTOPBLIX

oroGpan HedemH Tg Ny — Ng ABTOpBL OTpepeacHuii
Mitonmr 1.543—  0.006 Tuxonenxon, 1963.
1.545 {

CpegHeaepuneTnil nijosmt 1.541 |  0.005

[0 ur S s 1.540 |  0.005

flermaTuT HIEOJIATOBOIO
cocraBa . . R A 1.539 0.004

IOgnt, wpaesas uacth
aepEA . . . . . . . 1045 1540 0.005 O .

Opnur, IleHTpalibHand Hvaxnu, Koawipesa,
vacTh 3¢pHA . . . . .| 1.543] 1.540 | 0.003 Homepaniesa.

JIEH0BHABRO-TOIOCTATRA
anaTuTo-HedelnHoBas

nopofa . . . . . . .| 1.546| 1.542] 0.004 |
Broxopang  anarnro-ue- !

henunosasg nopoja 1.544 | 1.540|  0.004
IosocuaTas anaTnTo-He-

denunroBan nopoaa 1.543 1 1.537| 0.006 KypGaror, Muxaiino-

Ba, 1954.

IIaTHucran anaruro-He-

ennroban nopoja 1.542)1 1.537| 0D.005
TTonocuatas anaTuTo-He- I]‘}"'u;]u]‘ HOBHIJEBH.

denmnosag nopoja 1.542 | 1.537 0.005 llomepaniena.
Pusiopp 1.542| 1.536 |  0.005

1.540 | 1.537 0.003

OII0AaIOch — AHOMAIBHO JIBYOCHBIL Heeld il BCTpeualcsi B anaTHTo-Hedenu-
HOBBIX IOPOgAXx, HAOJAUTAX H PHCIOPPHTAX.

IMorasaresu npelomienus HedelWHa OPH HaUrPEeBAHHH H3MEHAWTCHA. AB-
TopaMu OB IPOU3BEJEH HOCTeNeHHNIT HarpeB POl HelelnHa B My(QeabHOl
megn xo 1000° C. Yepes rwampapie 1007 oGpasern BEIHIMATN, OXJIaKIAX 1 H3Me-
PAIH ero HOKa3aTeln npelomieHns. PeayabrarTn onita npuBegens B Tadu. 27:

Ta6anuuxa 27
lizmeHenne mokasaTeneil mpeaoMiennd HedeInHA UPH HATPEBAHNK

| |
% @ Mg My 12 C Lo N,
—— 7—,! e e N T e
50 1.546 1.543 500 | 1.546 1.543
100 1.546 1.543 600 1.544 1.540
200 1.546 1.543 700 1.544 1.540
300 1.546 1.243 800 1.544 1.540
400 1.546 1.543 900—1000 1.544 1.540
|

n, moumsuics ¢ 1.546 po 1.544 un n, — ¢ 1.543 o 1.540 (Bocnpoussogmmocts
onpepenennit -0.0005).

[Tonwta pacmugposars crpykrypy wuedenuna Oblia upeanpuHsTa
9. lnboasgom (1937). Haumbomee nmpocTyio, Ha ero BaIJIAN, CTPYKTYpYy, CO-
oTBeTCTBYIOMY0 (GopmyTe Hedennna, OH BLIBEI W3 TPHIMMUTA, 3aMeHWB I0-
JIOBUHY aTOMOB KpCeMHHS Ha amiomuaiii. IlocTosiAmbie pemeTkn 1 wmemao moime-
KyJI B IeMeHTapHoll Adeiike, a Tak:AKe mpocTpancrennan rpymma (%), onum
onpegenenst K. C. Nordpupgom u B. Tocuepom (InGonsm, 1937).
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Hedeaun TpagumnT

[NagAlgSigOan] [Si15035]
ag=10.1 A, 20y =10.08 A
cy= 8.51 A co— 8.42 A

Tl KoMpencann BO3HIKITAX OTPUIATENLHLX BAPAI0B B CTPYKTYpPY BXO-
nat katwonsr Na*n K+, dra crpykrypa, no mueanw o. [llubonsma, maxommres
B COOTBETCTBUI ¢ JABHO YCTAHOBIEHHEIM (akToMm, 1T0 0OLYHO B HedellHe co-
AepsmuTeH «M30nTouHb S10,, 04eRUAHO 00BACHAIINKIICA HE BIOJHE CTeXHo-
MeTpugecKnM samemennem Sit? ma Al*e. Opmako Gomee mosjinme necae0BaHMs
oKa3aii, 4T0 cTPYRTY pa Hedeania odHaAPYRIBaeT 3HAYHTEIbHLE HCKAaRe I
TeTPABPOB I CcMEeHleHe HX W3 HJealbHHIX I0JO0KeHHil, COOTBETCTBYIMMX
TPUIIMMHTY .

CrpyKrypHas cBaA3h HedednHAa M KaIHOQUIIHTA, OIN3KEX MOPHoIOTH-
HecKN W XuMmuYecku, Onra porasaHa O, A, Bammmerepom m M. Xeem (Ban-
nister u. Hey, 1‘!31) Cpasrenue PasMepoB HiieMeHTApHOH Adeliku Hedennua
(a,=10.1 A) u kamnomranra (2,=27 A) HokazmBaer, 4T0 YTPOCHHAS BHCOTA
OCHOBHOIO TpeyroJdnHIKa HedeldHa IOYTH paBHa pebpy  sieMeHTapHOIL
aveiiku kamtopuaaura (3h=3a . V3/2 =26 A). Boabmas pasuinna pazme-
POB BIEMEHTAPHHIX AveeK Hedeamna n KaXmoGuiainta o0bLACHAETCS 3HaYM-
TeapHofl pasanneil pasmepon mona Nat n K+,

B 1949 r. usydenuem cTpykrypsl Hedermua sammmancsa M. H. Byprep
(Hahn, Buerger, 1955). On rak;xe BBIBOJIII ee U3 TPUIMITA, HO TP HTOM KOH-
CTATHPOBAN  HEYIOPH/04eHHOCTh 110CJHe[0BaTeILHOCTI AeTANel CTPYKTY PEL
Bjloa b mecrepuoil ocu. H. B. Benos (1954) usitamcsa npegeraBnTh Hedednn Kak
MILTA pUTO- LT e PIIIOHOA00HYI0 CTPYRTYpy ¢ Karmomom K* ma mecrepuoit
ocl Mesksay asyms Roabramu (810712

rI]‘OTaJIBH(]e I]CHTTEH()HCKOE neclienopanmne XHGHHCI\'OI‘O IIO(I)E}S[HH:’I 0 Ha-
CTOSIIEIO BpeMeHl He npouspopmioch. Mexopmst u3 npepmolaraemoil crpyk-
Typul Hedemiina, BuBegentoii 9. [lnGoxspom ns TpuauMuTa, HAMI GBI O pe-
JICACHE TTapaMeTphl HJeMeHTapHoil AYeiikn HeCKOIBKIX 006pasnos XHOHHCKOTO
gedeannoa. Ilpu »srom weoHXOMUMO OTMETHTH, UTO pasMepbl HJIEMEHTaPHOIT
AYCHKI, ONpejle/IeHHEIe PEHTTeHOBCKIM METO0M, He 3aBHCHT OT HOCTOPOHHIX
BEJIOYCHNIT B MUHEDakZe 1 ONpeleJAITes U3MeHeHIAME ero OCHOBHOIO ¢O-
crapa. Townocrs orcuera yraop 20=0.02° coorBercrByer Ipeeay TOU-
HOCTH OTCYeTa B YCJIOBHAX MACCOBOTO aHalIuza. I3 oTOM caydae ommORa B mma-
pameTpe I TeKcaroHalbHOil sveiikm coorsercreyer (0.001—0.0005 xX.

Pee ofpasippl G/ MPEBAPHTEILHO NPOAHANN3UPOBANE HA COACPKANNC
B nx Si0,, Al,O4, K,0 m Na,O. Pesynnrarst oTux aHaJInzoB I pe HTTEHOMET pil-
YeCKHUX OlpeeaeHuii mpuBejensl B tadu. 28,

W3 npejicraBieNHIX JAHHBIX BUHO, 94TO IMapaMeTphl 2JIeMeHTaApHOIl gueiiki
nedeiEA M3MEHAIOTCA B Pasdndainx npegenax. Beawunma napamerpa a,
roxeduercs ot 9.946 o 10.028 kX, a ¢, — ot 8.372 no 8.394 xX. B nedennne
amatnTo-HeeIHHOBLIX 1OPOJ| HapaMeTphl a, W ¢, M3MEHAIOTCH B Y3KOM HHTED-
sajse. Ilas medennna mitoaxnron, xuduanrta u goiianra (06pasubl MPUBeJEHLL
JUIH epapHeHiia) ot Kouedarnsa 6osee mupokme. Ha pic. 47 Bumgmo, 9T0 06HEM
JIeMeHTAPHOIl sdeiikn Hedelnaa U3MEHACTCH B OCHOBHOM 33 CYET H3MeHeHH A
napamerpa a,. Uerkoii cBA3H Meyyly M3MeHEHHEM ITapaMeTpoB pIeMeHTaApHOIl
Adeiiny  Hededauna W ero  XMMUYeCKHM COCTABOM He YCTAHABAWBAETCS
(mo-BujmMONY, M 3jech  CKASHBAEGTCA  HH3KAA  BOCIHPOM3BOIMOCTE
ompejtestennit Na,O u K,0). C Hexoropoii 0roBoproii MOKHO OTMETHT,
YTO CBi3bL HabAojaercA Toapko s Si0, — usMeHeHHe cOJepAKAHIA
510}, npsAMO TPODOPOUOHAILHO W3MEHEHHI0 00LeMa dJIeMeHTapHoil sSueHRI
(cM. Tabx. 28).

VYenoBus obpasoBaHuT MW naMene nn s HaocHosapun
HATO0KEHHOTO0 (QaKTIMecKOTO MaTepHala, OCBemAlOIEero OcCHOBHbIC Quamye-

1014



Tadamma 28

Mapamerprr HaemMentapuoii aueiikn HeeanHa PasanyHBIX MOPOJ W _ero

XUMHUECKHI cocTas
(v mec. 9)
8510, A!_JOJ K,0 | Na,D

TTopoasl U MecTo

BAATHA 00paaia ag, RY | o RE LV, RXS Ayt

1. ¥prur, gonuna p. Ja-

Bolok, ckB. 220 . . .] 10,028 | 8.380 | 729.3) 0.8357 He onp. 7.01 | 16.68
2. Woitsnt, ¥YMmbosepewkuil

OePeBal . « . . « » - 10019 | 8375 | 728.1 | 0.8360 T He onp.
3. Mearozepuucrniit niio-

JUT IHHBOYER, A0/1HHA ;

p. Japoitor, cxs. 220 10.011 8.374 | 726.6 | 0.8366 B 6.28 | 14.63
4. Tpaxuronjianii - miio-

antoanna p. Jlasoiok| 9.995 | 8380 | 725.2 | 0.8385 ) 7.32 | 15.79
5. CpepueaepHueTLIil niio-

ant, ropa Rysasnop .| 10.006 | 8.372 | 7249 | 0.8367 | 43.44 |32.78| 7.38 | 14,32
G. Bnokosas atiaTHTO-HE-

(pesmmuoBag nopoja, ro-
pa Pacsymuopp . . .| 9.9511| 83936 | 719.7 | 08435 | 42.39 |32.98| 84111575
. JmuzoBujHO-UOTOCYA-
Tag anaTHTOBag MOPO-
1a, ropa Orenop . . .| 9.9501| 8.3933 | 719.6 | 0.8435 | 42.44 |33.41| 7.67 | 15.50
. Ceryarasg anaturtoBas
nopoja, fojuna p. J-
HOROE o 5" o ves o w | - S8504) - 8804 61 D S0 Baaae L i 95180 B S G470 4 5:39
4, HermaTur B anaTTo-
BOIT  nopoje, 10IMHA
p- Jasonok . . . . .| 9.9500| 83929 | 719.4 | 0.8435 41.99 | 3441 | 7.99'| 1565
10. Hpynnobdaokosasd
anaTiToBag Nopoja, To-
pa Bocrounmit Pacsym-
YOPp - -+« . - . | ‘9.9486 83916 | 719.3 [ 0.8435 41.59 | 33.64 | 7.74 | 15.47
11, Jlmpsousn meikosep-
HHCTOrO MiloauTa, ropa
Hysnemop . . . . . .| 9.9466| 8.3895 | 718.1 | 0.8434 | 41.59 |33.30 | 7.97 | 14.42

F7]

cKHUe cBOICTBA HeeITHa 0 er0 XNMIYCCKITI COCTAR, MOKHO ¢/leIaTh caeyIonme
3AKI0YCHN A

1. OcnoBnas macca medelnua anarHTcOAEP:KAIIX T BMEIAINIX 110 POT
OTAHIAETCH CPARHUTENIBHHIM TOCTOAHCTBOM BCEX CBOMCTB B mpefesiax OIHOIL
1L TOIi sie Moposl (MOPHOTOrIA, XUMITYecKIil cocTaB I uUsndgecKe cBOiicTBA).
ITO CBUAETENLCTBYET 0 KpHCTadausamuu HedellHa B OTHOCHTEABHO PABHO-
BECHBIX YCHOBUAX, T. €. B MarMaTu4ecKkymo CTaJio.

2. Hapsany c¢ arum 9acto B pasinuHbiX IMOpPoJax HpPOCHe;RUBaeTCA OjHA
1 Ta ;e MOpQOIOrHYecKas pPAZHOBHIAHOCTE HedesmHa (KpUCTaIL-«0I0KNy,
KeenoMop@HLie 3epua), HaOI0IaeTesl B0HATBHOCTEL 3epeH, aHOMAIUI OCHOCTH,
KOJeDaHIA DapaMeTpoB »IEMEHTAapPHOIl ATeilKil. JT0O TOBOPHT O BO3MOMKHOCTH
CyImecTBOBaHus 0oJee MO3AHAX (METACOMATIHUECKIX) ITPOLEccOB 0Gpa3oBatus
M M3MeHEHHA pedelna I 0 HAXYuK pasJuTHEIX TeHepaniii 9ToT0 MHHEpaia.

Hedemnn ouens meycroitunpsii munepan. llox Brmsanmem pasimudnix dar-
TOPOB OH IIpeTepleBaeT U3MEHEHHs BILTOTH [0 1oaH0ro pacrBopenns. Cpepn
MHOTOYHCIEHHBIX MTPONECCOB, OKA3HBAMINX BAUARNe Ha He(e UH, MOKHO BE-
ASAUTH JABe rpynmbi: | — OTHOCHTEJNDLHO BHICOKOTEMHEPATYPHAE JHI0TeHHEE
1LPOIecehl, 2 — HU3KOTeMIIEPATY PHbIE DK30reHHbIe rpoiecchl. I mepsuim cie-
AYeT OTHECTH CONATNTH3AIMUI0, KaHKPHHOTI3AaOHIo, RATpPOINTH3ANUI0, 3ame-
menue HedeInHa BOJTOKHUCTHM OTHPHHOM M HeKOTOPEE ApyTrie, KO BTOPBIM —
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00pa3oBaEne TOHRHX IOJMMIHEPATHHEX TICeBIOMOPHO3 MOHTMOpPHIIOHATA,
OeljieiuTa, KaoJWHNTA, pAcTBOpeHue weelmHa ¢ ofpasoBanuem aiirodana
I omaJia.

a, KX

.03+ e
002 ¢
001} Te
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999

998}
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oo

T

C, KX

8.400 g 7
e

8390 11e 0 p

8.360 2 ®

8.3 ?0 1 e 1 (i ! i 3
718 720 72 12 726 728 730V, (KX)
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d
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LA

Pite. 47. WameHenis mapaMeTpoB DIeMeHTApHOI  Adeiiki
medesrmma.

Apafexue yughpst y mouex — HOMEpPA alanzoB B Tabn. 28,

Ilmporce M

NaFeSi,0,— Ca (Mg, Fe, Al)[Si,04]
Monogaunnas cuH20HM1L

Pacnpocrpamernmne. DrupHH M OTAPHH-ABLAT ABJSIOTC A
MIABHBIMI  1OPOJ0olpasylomumMn  MunepataMu. Jlaa ymoGeTBa U3Toskenus
MATePHATa BEIEIIM CPA3y jiBA THIIA M POKCEHA: ITHPHH-ABTUT € ¢OJePrRaHHeM
yeaoBHOTO arupurosoro mugasa or 10 go 60 mon. % u arupusn, comepsrammii
(0—85 mom. % srupmuoBOTO MHHATa. [leleHne 510 YHCTO yeJa0BHOE, HO, Kak
fyer NOKAa3aio Hiuyke, OHO ONPABAAHO M [eTBIM PAJOM HHEIX HPHINaKoB.

ITHPHH-aBIUT W OIUPHH PACHPOCTPANENE BO BCEX OCHOBHBIX TOPOjax
ANMATHTORBLIX LIGGTOI)O?RJ],OHHﬁ. Nx maxcumajJbHbIe coiepikanllAd TPUBOIATCA
B 1abx. 1 m 4. Bo Bcex mepeunciaemnnx B Tadd. 1 m 4 mopogax o/oBpeMenno
IPHCYTCTBYIOT KaKk STUPHH-aBIAT, TAK I OTHPHH. JPHPHH-aBLAT OTCYTCTBY T
J0Mb B ¢OCTABE MEKOTOPHIX PasHOBUAMOCTEH TPAXUTOUIHLIX MITOIATOR, JKIIb-
HEIX JTYABPUTOB, HEKOTOPHIX IMEIMATUTOB H SHMHTeHeTHUeCKIIX F{II.

B MOHYHKHTOBBIX JaliKax NOPOKCEH 1IpeJeTABICH aBruToM. ABrHY MOHUYM-
ruToB 06t mojpodHo maywen H. 1. Jlymamosoii (Mumepanst XuGuncrux mu
JloBoszeperux Tyagp, 1937).

OTUPHA-aBIAT 1 OTUPIH ACCOMIIPYIOT €O BCEMII MUHEPATaMIl alaTHTOBLIX
MEeCTO POFKCHMIT.

@opma m pasmep 3epHa. llpu pasbope Mopdosornn nmpoxce-
OB yao6Ho paccMaTpuBaTh UX 110 PadHOBUHOCTM.

IrupuH-aBIUT MPEACTARICH CPABHUTEALHO OOMBINIMM KOJIYeCTBOM MODPGO-
JOIMY9EeCKIX PABHOBIHOCTE(l, IIpHYeM Bee OHN OHPefeAT0OTeA THILOM 110 POjiEL.
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Heemomopdubiit sTHpHH-aBruUT B MAacCWBEHX KPYIHO3ePHHCTHIX WilOanT-
YPTHTAX BHIIOJHAET Me30CTaane Mopom, GopmMa ero MHAUBHIOB caMasd PasHo-
oOpaauasn, pasmep — ot 0.2 mo 1 cm. Heenomopdunie 3epHa srumpum-aBraTa
OBLIM OTEMEHB OT OCTAJNBHEIX MIHEPATOB HHOJIMTA ¢ HOMOILI0 H30HpaTexh-
HOTO PACTBOPEHMH MOPOJ M paspymieHHs UX IyTeM 4YepefoBanus Harpesa o
MOCJAEYI0MEro peskoro oxJaskgenns. Ha mosepxHoceTn 3epeH xcenoMopduoro
ATHPHH-aBIHTA OOHapys:xeHa Tpylasd IMITPUXOBKA B OJHOM HanpasieHEnn. Yacto
KCeHOMOPQHBII HTHPHH-aBIUT BRII0OYaeT OT/eJbHEIe MelKHe 3epHa amaTura.
OcoGenHo aTO XapakTepHO jIs yprara ¢ anatnrom., Kcenomopdmuii arnpun-
aBTHUT BCTPEYaeTCA B PHCYOPPUTAX.

Wzomerprannie 3epHa srupuH-aBruoTa. THINTHLL JJI58 CYMECTBEHHO amlaTi-
TOBOI0 arperata amaTHTO-HededNMHOBRX MOPOK, alaTHTOBOTO HIOJIHTA — Iie-
MEHTQ allaTATOBOI OpPeKYNM M TAK HashBaeMBIX «FHCTEPOTeHHTOB». IPasmep mx
ronebmerca or 0.5 mo 2 cM, OHH T'yCTO HACHIIEHK BRIYEHHAMI AlaTHTA
(puc. 48, A). IloBepxHocTH cONPHKOCHOBEHNA 3€pPeH ANATHTA ¢ JITPOKCEHOM
raajgkue. B MATHHCTHIX aMaTHTOBLIX MOPOJIAX 3epHa 3TMPHH-ABIUTA 00Pa3yior
CKOILIenust B BHje nsaTeH. B memenrte OpeKYnn OHM MHOT/IA TPYNIUPYIOTCH
B BHJie JeHT.

IlpusmaTHuecknii MeJTKO3ePHNUCTHI srupuH-asrnT (pasmep zepHa 0.2—
0.5 mm) xapaxrepeH A THA3Z09EK MEAKO3ZCPHUCTOTO HIONHTa. JepHA ero
HMEIT HecKOJbKO HeIpaBMILHYI0 AJIMHHOIpH3MATHYecKYI (opmy. OGhMHO
OHI CTPYNINUPOBAHEL 110 3—4 3epHa, mpH 9T0M (opMa 3epeH B MecTaX HX CO-
NPUROCHOBEHHSI HCKaykeHa, TPauIlbl HepPOBHbIC.

Hpynusie noiikminronogodunie sepua. Berpedaores cpaBaENTENILHO PeIKO
B JUA3aX METKO3epHHCTOTO mniloaura. B mandax oHm MMeT B Ienoder
HeIPaBUILHOI HOPMEL, TPeJCTABIeHAIX OJHUM uagusnnom (puc. 48, 5). Ta-
KOl SrUPUI-ABIAT MOMKWINTHYECKU BRIOYACT HedeauH.

Mpuamarnaeckuii cpepesepuncrsiii srupuE-araT. OTamuaercs 0T IpHa-
MaTIYECKOT0 MENKO3ePHICTOr0 HIHPHH-aBCHTA MIilOJHTOBHIX JHH30YER pas-
mepom aeper (1—3 mm), UX pazodIERHOCTHIO M JIHHEHHO 0 PUEHTHPOBKOI. JTa
paSHOBHJ_IHUCTb 3[‘III]I'IH—HBI‘I-1TE[ THIIHYHA JIA TPAXUTONTHBIX MIIOIUTOB.

Kpynusie rtadmunenopobusie sepua orupHHE-aBruta, pasmepom 1—3 e,
BEIogaionie Oojiee melkde zepha Hedenmua. Pacnpocrpasenst B HEKOTOPHIX
PABHOBNHOCTAX MPUKOHTAKTHLX MACCUBHEIX DPHCYOPPUTOB,

prHHbIe HenpasuJIbHBIC IipII(‘.TaJI.TILI' ATUpPUH-aBIruTa. Xﬂpi’iliTGpH[:I LS
IerMaTuTOB YPTHTOBOTO cOcTaBa.

ITHPHH B IOPOIAX AIIATUTOBHIX MECTOPO/KICHMII IpejcTaBlIeH TaKme He-
CROJBEAMIT MOPHOIOTHHeCKIEMI Pa3HOBHINOCTAMI, HO IX HAXOKIEHNe B GOI5H-
MUHCTBE CAYYAeB He 3aBICHT OT THIIA T10POJEL.

Raiimsl oruprmusamii srupua-asrura. PassuTel Bo Bcex mopojax M pac-
npocTpaHedsl KpaiiHe HePaBHOMEPHO; CaMO pasBiTHe NX HepPOBHOE, HecHMMe-
TpudHOoe. HaliMbl arnpiHi3anni pa3BuBaOTCS OT KPaeB 3epeH arnpuH-aBrura,
TpI HTOM (O pPMA I pasMep HHHBUJOB O PIH-aBTUTA [10JTHOCTLIO COX PAHAITCH.
Crenenn pasBOTHA HTHPHHOBLIX 30H Y PATOM PACIOIOKEHHBIX 3epeH 0OLIYHO
pasinyHas, MecTamMi drHPUHH3ANMA BooOume He mposaBieHa.

OrHPHHOBEIE KAMMLL PEJKO BCTPEYATCA B JNH3aX MeJKO3epPHUCTOTO Mifo-
IuTa, uame HaOJM0IanTCA B III0MIT-Y PTITAaX M 0co0eHH0 THITIYHLL AJIA cyiie-
CTBEHHO AIl@INTOBOTO arperara i pucdIoppuroB. B cyinecTBeHHO amaTHTOBOM
arperare TOHKag KailMa STHpHHA HOYTH BCErja pacHojdaraercid Ha I DaHNIe
anaTHTOBEIX 3ePeH W 3epPeH HrHpPHH-aBTHTA, HO TaKag 3aBUCHMOCTH HE AB-
JasieTcsA CTPOTOR.

[omuwie ncepgomopdosnl orupuHa 110 HTHPNH-ABTATY BCTPEYAIOTCA CPaBHMA-
TeJNBHO PeJIK0; X MOJKHO YBUJETh OOBMHO B PHCYOPPHUTAX M CYMIECTBEHHO ama-
THTOBOM arperare, T. e. TaM, /e IPOIecchl sTHPUHIBANIN Pa3BATH 0COGEHHO
akTHBHO. B MaccuBHBIX MiToJanT-ypTHTaxX, pHCIOppHTAaX H 0coOEHHO B Ierma-

104



THTAX yPTHTOBOTO COCTaBa BCTpedaddch JBOIHBIE 30HK HrHPHHH3ANMH: IPO-
MeHYTOYHAA — MeHee HaTpHeBasg M Kpaesas — 0Oollee HaTpHeBasd.

Kpaiime mempaBMJIBHEIE MeJKHE CaMOCTOATENLbE BHIJeJeHUA JTHPHHA,
Pacnpocrpasensl B IATHHCTRIX amaTHTO-neeJHHOBHX IOPOJAAX, amaTHTO-

Piuc. 48.
A — noidguwmnTHYecKUi 90UPUH-ABIUT, BRIOTAIOWN  AnaTHT; 5 — moiKmTo-
HOZODHBIE BEPHA HPUPUI-ABIMTA, BRIOYA0IUE Hede i 1 MelkosepHueTill niio-

aur. Mande, 6e3 adaausaropa, yeen. 12,

thero-med)eIMHOBEIX MOPOJAX M B IIOJEBOIINATO-HE(eIMHO-allaTHTOBLIX K-
dax ropsl Iloausymaopp.

MNroxpdaTniii srupnn 4epHoro msera, PasBUT B HEKOTOPHIX HerMaTnTax o
IHTeHETITIeCKAX RIIax; IPOJOIbHLIT pasmep Hrogoder 0.5—2 eMm, monepeu-
HitE — 0.2—1 M.
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Ilnnanonpusmarmueckne sepHa srmpmaa (230.2 mum). Xapakrepnsr s
JIYABPHTOBBIX KT,

Meakue Brawougenus osrupuaa (0.01—0.0001 mm). Becnma xapawrepmas
pPasHOBUIHOCTH ONMHCHIBAEMOTO MuHepama. Melxue BRINYEHUS €T0 0COOCHHO
THOAYHL JUIA Hedelnaa palioHa amaTHTOBLIX MECTODOKIEeHNI; YCTaRmOBIEHE
OHHN TaKjKe I B I0JIEBOM HIlIaTe, AlaTHTe M 9BIHANNTe. XapakTep pacmpocTpa-
HeHHIA MeIKIX BRIIOUOHUIT srupuua B HedednHe MOAPoGHO paccMOTpeH BEIIIE.
Mut ocTaHOBHMCS 37ech TOJNBKO HA BechMa ¢BOe00OpPasHOM SBIEHHH, KOTOPOE
0TME4YaT0ch HAMH HeOHOKpaTHO. B HEKOTOPHIX 3epHAX HedelNHA BIOIL OIpe-
JleIeHHBIX HampasleHlil Habuiojaercst orpyOleHle BRIOYEHU ornpuHa U
0/lHOBpPEMEHHO X pasdpesenne. TyT jke pacmolaraioTes BEIJIEICHUS DIH-
piraa B medennue mo Tpemunam (puc. 49, A). 9Ta KaprmHA HECKOILKO HAIO-
MuHaeT orpyGieHne cTPYKTypHl paciiaja TBepJOro pactBopa B THTaHOMATHe-
Tire (eM. THTAHOMATHETHT),

B amatnmre BRIIOUEHMs HrUpHHA KpaiiHe MeaKHe, I0ITOMY IpPOCIEIUThH
X PACION0KeHIe B MOHOKPICTAIIaX HeBO3MORHO. B pBImannTe MeIKIe BKIO-
weHsT HrIpuna 00BYHO paccedansl 0e3 KAKOI-INO0 OIpeseIeHHoOl 3aKonoMep-
HOCTH; Kak 1 B allaTHTe, B HBJUANNTE OHH HAGAIOJATOTCA TONBKO MECTAMH.

Bomoxmmnersrit arupnu sipro-semenoro nsera. Pacnpocrpanen B mermaTaTax
Il SIHMTeHeTHYeCKHX ;kuiaax. OH claraeT MUPOKO PasBUTHE MeJKMe HTUPUHO-
BBIE JRWJIKH 1 WHOT/IA CONPOBOKAAETCA KAHKDPHHUTOM, HATPOJINUTOM, TIEKTOIH-
TOM, BOJOKHUCTEIM ACTPOQIIIHTOM, JTeIMIOMEeJIAHOM, (II0OPHTOM W BHIIH0-
MUTOM. BOJOKHECTEIT ST PHH cIaraeT KOPOHATH (KeJedUToBbe KaiiMbl) BOKPYT
3epeH oHurMarnTa, chera i mapMeHNTA. HemocpejcTseHHO B OPOaX, caaramw-
IIX OCHOBHOI 00BeM amaTHTOBHIX TeX, BOJOKHHCTHIL STHPHH BCTpeYaercd
penxo. OOBMHO COYTAHHO-BOJOKHIUCTHIL arperaT ero pasBHBAETCH HA MecTe
sepeH medeainHa U coxpaHsger ux gopmy. HTEHCHBIO PasBUTO 3aMerieHHe He-
d?{"HHHB I HOJIeBOoro HiraTa BOJTORHHCTHIM 3THPHHOM B KHJABHBIX JAYABPHTAX,

Jlaa BoTORHUCTOrO BrupuHa HauoJee THIMYHE CIYTAHHO-BOJIOKHICTHE
arperatnt (puc. 49, B); pese, B KOpOHHTAaX, OH 00pasyeT mapaiielbHO-BOIOR- |
HHCTHIT  arperar. :

Brxawuennsa D oropnE-aBruTe 9acTO0 MOMKHO BHIETH OYeHDL MeJKHE |
(0.001—0.01 Mm) BRIIOYEHHA MATHETHTA, BOBMOMKHO THTaHOMardeTnTa. Berpe-
HAIOTCA B OIMPHE-aBIUTE BRIOYEHNA 3aMEIMAIONAX er0 MUIHEepaJoB: am{i-
foma, JenmuaoMeNIaHa W dTMpPUHA.

AIHPIH COMePsRUT MEIRHe BRAOYeHs THTAHOMATHETHTA, HHOT/A Yenlyikl
Jdenmaomenaana.

B Buje cpapHnTenbHO TPYORX BRIIOYEHUID B ONPOKCEHAX DPAacIolaraiorcs
3epHa Hedeluna U amaTuTa.

BI];'_U-‘[MHB Ta30Bhe H Ta3oBO-RUIKNEC BRJAIOYCHHA B ]IlipOl{CGHﬂX BCTpE-
galoresa pepko, onn uveor pasmep 0.04—0.05 My I 0RPYrIyI0 WK BHITAHYTYO
dopmy.

XnuMuugecruii coctas. Vaydenne XUMUYECKOr0 cocrapa XuOHH-
CRUX THPOKCEHOB IPECTABIACT OOJBINTYI0 CJIOKHOCTH, MOCKOABRY OHI JacTo
00pasyIoT cMecH Kak MeKmy coboil, Tak n ¢ ampudomom. Pasgennrs sxe omil
cMecll He Beerja yjaercda. XHUMHYecKile aHalHanl XUOHHCKIX NNPOKCEHOB He-
MuorouicIennsl. Beero mapecrno 16 moTnniX XEMUIECKIX aHAMI30B THPOKCE-
HOB XHOMHCKUX TYHJIP, HO u3 mux Tonbko 11 MOHO cunmraTh BUOIHe Kaue-
CTBEHHEIMH, TaK Kak TOJILKO X pacuderTsl TOKa3LIBAKT COOTHOIIEHUA Me/y
CTPYRTYPHBIMI TDYHIIAMI KATHOHOB, OAH3KHe K Teopermueckum. Bee 11 ama-
au30B mpuBefgenst B tada, 29; 7 ma HIX XapakTepH3yOT OUPOKCEHLI pailoHa
anaTHTOBLIX MECTOPOFKACHUIT.

Kpucrammoxuvmaeckne gopamyisl Handolee KpailHIX UYIeHOB OCHOBHOLO
n30MOP(HOT0 PAJA ABIUT—ATHPHN HMEIOT CJAeTyIONpIil BUjL:

(Nag g,Cay 20)1.07( Mgy 07 e 14F €9 254 g.01)a.00 * (AlgaoTio.05515.84)5.900 124 ,
(Nay 51C2g.16)1.97(MZ0.07F C0.001"€1.78Al0.08)2.00 * (Ti0.02515.99) 1.0101a- 1
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[lepBas Qgopmyna coorBercrByer neppoMy aHa#usy taba. 29, sropas —
opuHEagnaromy. Ilepsorit nupokcen copgepskur 11.1 mox. % yemosmoro sru-
PHHOBOTO MUHAJIA, BTOpoil — 89.5 mom. % .

PaC‘IBTh[ NOJHBIX XHMHYECKMX aHaJdUu30B HAa YCIOBHBIe MITHAJBL CBHAETEI b~
CTBYIOT O TOM, 4YTO COCTAB IMPOKCEHOB XII6IlHC]CIIX MOPOIa MOKET 61)1Tb Hpeﬂ-

i

Puc. 49,

A — Medlgie BRIIOYEHIA orapuia (seproe) B tedennie. Mlaudg, ea anaansaropa,
yBed. 60. B — podoknucreiii arperar srupnsa. Ulmmg, Ges anannaaropa, ysei. 20.

(TaBIEH B OCHOBHOM B BHJIE AUIPHHOBOI, [IHOHCI0BOI I IeleROepruToBoil MO~
JeRydI. B HeKOTOpLIX ciydasx OCTAaTKU ATOMHBEIX KOJIMYIECTB KATHOHOB, He BO-
mefIIie B TPU MEPBEE MOIEKYJH, PACCYATHBAIOTCA Ha YCIOBHEE MUHAJIL!
magenra  (NaAlSi,04), =wuaumodeppocuwanta (FeSi0O;) maum  coepunenne
ALALOg. Oppako cymectsoBanie n30MOpQUEIX BaMELIEHMII, B peadylbTare
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Tadanmma 29
XumMuveckuii coCTAB NIPOKCEHOB

(nec. 9)

ArupUH-aBruT DrupuH

HommoneHTh

1 2 3 4 ) i} T 8 9 10 11
Si0g . . . [50.70 50.78 [50.19 |49.22 [50.60 |50.92 [51.98 |51.26 [51.72 | 51.62 | 52.13
Ti05 o 406470 |0 [20 ] LSh | 335§ i2h20 ] S A8 | UB0N T 450: | 04T
AloQy « . . 1084 1.07 0.10 1.30 1.61 0.48 0.94 1.20 0.24 1.10 | 0.73
FepO5 . . . 498 | 6.25 | 7.08 | 7.35 | 19.25 | 22.26 | 22.69 | 28.89 | 26.02 | 29.05 | 30.90
3 S0 MRS ISl 2 1 727 | .8.587 | '6.32 || "6:07 | 4.6% 4.69 2.58 3.48 1.70 1.45
MOy o0 0.48 | 0.79 | 0.48 0.85 | 0.08 D0 S01S 164504712048
MgO . . .|14.26 | 990 | 802 930 | 2.79 | 41451 1.20/| 082 | 135 | 047 | 0.66
Gal . . . . |2084 11947 12085 11748 | 307 1 633 | 392 | 1.94 7 3.23 | 405 | 0.80
NagQ . .| 482 2640 {361 | 474 741 | 9.87 [10.32 110.50 | 10.88 |42.09 |12.23
A6 g S 0 0.08 0.70 | 0.20 143 0.85 0.60 1.37 0.28 | 0.14 0.05
O N~ 4 A6 0.30 — 038 | 0.22 — - — - — 0.18
Ba@— .+ 02y 0.55 - 0.93 — — -- - —_ — (.26
Yoz oo il 00040210 | 021 |-0107 — — — 0.05 - - 0.03
s s - 0.06 — 0.03 - _ — — — — —
oo, & k= — 0.20 1 ot s = 0.04 | 040 | 0.24 —

Cymva . . |[100.23] 100.32| 100.73| 100.48| 99.24 | 99,98 J!J!L;’:[’i 99.71 |99.54 |99.13 | 100.07

Dpumenanue 1—apunsa menkorepuneroro nitonuta, ropa 0wenop, auasurnr B. T'. 3aru-
HalidyeHKO (Janmsie aBTOpPoB), 2 — HErMaTOMAHBI YY4CTOK B AUATHTOBOM wifojmre, ropa IOkcuop,
amamuTur A. B. Mokpenoea (Jlauppe aBTopos); 3 — uitoaur ¢ avarnroM, ropa Kykuesymuopp (Hyp-
faTon, Muxaiinopa, 1954); 4 — mitoanr, ropa Pucuopp, apamwrnr B, T'. Barmpafivenso (naHubie aBTo-
poB); 5 — nepegan rops Hoprammop (Muuepasnt Xubudacknx n Jlosozepekux tyaup, 1937); 6 — ropa
Manenaxk (Munepadibt XUGHHCENX 1 Jlopoaeperux Tyuap, 1937); 7 — uupk Taxtapsymuopp (Mupepais
Xnouaernx u Jloposepexkux cyuap, 1937): 8 — noajHHA BHAOTeHHAA MUKa, ropa Kykuesymuopp (Ma-
Hepadsl XuowAcknx u Jlopozepexknx Tynaap, 14937): 9 — vueare Peorpadon, apaantne H. Bpescran
(Munepanst Xudnacknx u Jlopoacpesnx Tyaiap, 1937); 10 — noagHAA SHN0PEHHAA MUK, Topa Paceym-
gopp, agamutuk B. I'. 3arumaiivenko (KypoaTor, Muxaiimopa, 1954); 41 — nosguas auj0oresimafd #iuasa,
ropa Orcnop, anaanTik B. I'. 3arnnaiidyenro (JaHHBIe ABTOPOB).

KOTOPHIX BOBMOKHO BHAedIenne munana FeSiO,y, majgo pocroBepHo, Tak Kak
M30BITOUHBIE cOJlepaania wedesa npu uaduTre Si0, HeBeAUKH I MOTYT OHITDH
BLI3BANE OMMOKAMK AHATHZA.

Hanpasiaenmocers u3oMopdHbIX 3aMemennii B XuOMHCKAX THpOKceHax Mu
UX Xapakrep 4YeTKO BEIABIAIOTCS NP IOCTPOEHNN TPa@uKOB 3aBHCHMOCTEI
MEMLY CONCPKAHMAME (B ATOMHEIX TIPOMEHTAX) HB0MOPHHO 3aMemaioix
APYT APYLa KaTHoHOB. ATOMHEIE IPOIEHTH 0c0GeHH0 YIOOHH IS TaKOM me/ i
MOTOMY, YTO HCR/IIOUAETCH BJMHIE Ha M0JYydYaeMble 3aBUCAMOCTH aTOMHBIX
pecon watmonoB. llpm nonnom ywere cojiepskanmii Bcex B3aMMOCBA3AHHBIX
KATHOHOB KOpPeITANUONALe rpa@uii [OJRHN HDOJUMHATLCA RBHIPAKEHNI)
Wt nim, ecaum KaTHONLI opmI KOMIIeKCHOM I‘lB()MOI)(bI‘]SMB KOoMIIeHcH-
PYIOT BAICHTHOCTL Apyr apyra, x=y. llodyuenne Taknx pesyInTaToB fB-
JIAETCH NPOBEPKOil cnpaRejauBocTH OOLEHHEHHS KATHOHOB B CTPYKTYpHbie
TPYIIEL Ha NpAHOHnax o0uiIx npasiid H3oMopdmama.

Ha pme. 50 mokasama 3aBHCHMOCTH MeKAY KATHOHAMEI TIEPBOH I'DYHIEL
¢ BRIOWMEHHEM I 003 BRIMTEHUS B mee OpuMecH mapranua. 'padmrnm csuje-
TEALCTBYIOT O TOM, YTO Maprafern nifpoKCceHoB IRYXBaJeHTEH U BXOIUT B COCTAB
KATMOHOB TepBOil TPYNIILL.

Kpusrie, mgodpaskennnie ma prc. 51, ¢BUACTEILCTBYIOT 0 TOM, YTO AlIOMH-
HUIT 1 THTAH B XHOMHCKHUX TUPOKCEHAX OJIHOBPEMEHHO 3aMIMAaIOT OKTAIpHuC-
CKYI0 O3MII0 (BTOpas TPyiina Katinonos «B») mnmsomopdhHO 3aMemainT KpeMumii
(rerpasapmueckast mosumus). Toxbko sasumcumocTs rpadura pue. 51 umeer
OIpeIeIeHHLIIT BUJT I TEOPETHYeCKH HPABUALAYI0 HalpaBIeHHOCTh (DIN3RYW
o6paTHO TPOMOPNHOHAILHOI), cooTHOmenns ke meaay AlPP-|Ti* m Si*d,
a rame Moy AlT-Ti* u «By nuKaknx YeTKIX 3aBHCHMOCTell He JIal0T.
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Boapmoii naTepec mpeieTasiaAnT TpaguKE 3aBHCHMOCTel Me#/Ly CojepKa-
§ 9 9 I 9
muamu Ca*®-Mn*? u Fe*?, Ca*?*--Mn*2 u Mg*?, Ca*2-Mn*? u Mg+2+Fe+~,

KOTOPhie XapaKTepH3ylT B3aUMOCB3E
reftesGe pruToBoii COCTABI A MM ( pHC.
52). Ilpeskje Bcero ycraHapIMBaeTCH
YeTKas NpaBmIbHAS 3aBHCHMOCTDL Me-
sway Ca*?-+Mn*? u Fe*?--Mg*?, nog-
TBePIK/lal0Man Hajuane 00Imero crpo-
TOT0 Psijia M30MOPPHKX 3aMemenui 1o
cxeme (Ca, Mn) (Fe, Mg)—(K, Na) Fe*3.
Toukm ma »roM rpaduke pacmoiara-
JOTCA CBePXY BHUZ B TOM IIOPAJKe, B
KAaKOM COOTBETCTBYIOIINE WM AHAJIH3LI
npusegesst B taou. 29 u 30.

Jrupud M HrUpHE-aBrUT, COTIacHO
puc. 52, OTIMYAOTCH APYT OT Jipyra
HANPABIEHHOCTHI0 M3OMOPHHLIX 3ame-
MEeHWii: 1P YMEHBIIEHIH CO/ePrRAHN A
ABTHTOBOI MOJEKYIN B HTHpPHHE OJHO-
BpeMenHo yOLBaeT cojiep/Ranue U JHOI-
CHJIOBOTO H refieH(epriuToBOT0 MIHAIOB,
PR YMEHBIICHNN JKe aBTUTOBO{E cOCTaB-
JaAomeii B STHPHHE-ABLUTE COMEpsRa-
Hile TefeHOepPruTOBOT0 MUHAla OCTAeT-
¢f HEM3MEHHEIM, & YMEeHLIIAeTCH, B 0C-
noBHOM, cojep:xanne CaMgSi,O,.

Takum oOpasom, 1[0 JgUHAMHKE
M30MOPPHLIX Bamenienuii, XUGHHCKMIL
ATAPUH-ABUAT MHPeAcTaBIer H30Mopd-
HEIM PAJOM HTAPHH—HOICH, & Hri-
PUH — PAIOM BTHPHH—ABTHT.

CoraacHo IOJIHEIM XUMITIeCKUM aHna-
JM3aM, STUPHH-aBIUT JIHH309EK MEJIKO-
3ePHUCTOTO Wil0JNTA, IEMeHTa amaTi-
TOBOH Operunyu, TpaxuTOMAHOIO Mii0-
JAHTA 1 MACCHBHOTO MilOJHTA HECKOJL-

MesK/ly STHPHHOBOI, AHONCHAOBOI H
Na'+K*

24
Alriee
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Ca ZoMn

Puc. 50. BapucnmocTn MesKAy cojepika-
HUAMI B HUPOKCEHAX IMHMATPHA, KA,
Kaisullisl i Mapragia (B atoMHEX %)).

K0 pasiamden mo cocrasy (rada. 29). Jrupun apanmANpPOBANCA TIABHHM 00-
pasomM m3 HerMaTuTOB M TO3MAHUX DITOreHHBX SKUJIOK, Bane Bcero x un-

+
5%« 5"

77 o
\\
T4+ ™ e .

cromy srupuny (89.5%
MOJIEKYJIBI) CTONT
CTHII OTUPHH,

ATHPUHOBOI
3eJIPHBIH BOJOKHU-

W3 snemenTon-mpuMeceil B IHPOK-

3 \'..\ o
21 =
Ville .

7 TR S .
a 1 2 3 4

Puc. 51. 3aBuenMocThp MeRIY copepska-
HIAMHE B TUPOKcenax A13* | Tid* u Sit+ L
(Fed*+L Fe2+|-Mg®*) (B aTomMumx %).

CeHAX CHeRTPATBLHBIMI apalnzamMm yc-
TaHoBJIeno mnpucyrersme P, Sr, Bam
Zr. 3elennii BOJOKHUCTEI aTHPHH OT-
anmgaercs, Kpome Toro, npumecnio Cu,
Pb, Co u Ni (caegsl m HesHauUTEb-
HEIE CJIC/H).

OusumuecKune cBOiicTB a.
YeIbnbil BeC THPOKCEHOB Kojedmer-
¢ or 3.410 go 3.717 (umkn.); om BO3-
pacTaeT ¢ yBeJHYeHHEM IIPUAMECH aTh-

PUHOBOI MOJIERYJILI, HO Takasg 3aBUCHUMOCTL He fABJIfercA crporoit. Mawcu-
MaJILHEI yiaenbusiii Bec (3.717) yeramoniien y 3eJeHOTO BOJOKHHCTOTO HIH-
puba. TeepgocTh 0KOTO 5, XPYMKILil, M3I0M 3aHOBUCTHIT, DIEKTPOMATHHTHAA
BOCTIPUMMYUBOCTE BO3pAcCTaeT ¢ yBeJINUeHHEeM COJep:KaHmsa TPeXBAJLEHTHOIO
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Tatamma 30
XHMHAYECKEl cOCTAaB MHPOKCEHOB (B aToMu. Y/, HaTHMOHOB)

HKomMuonenTwl 1 2 3 4 5 6 7 8 9 10 i1
Si0, D0.48 | 47.63 | 49.60 | 49.21 | 50.27 | 49.92 | 50.07 | 50.14 | 50.34
P0s % 0.25 1.97 1.14 2.44 1.83 [ 084 047 1.4 033
AlgOg . 0421 1491 1891 056 4.09| 140( 0.28] 1.28] 0.84
FeaOg . . - 5.321 535 | 1448 | 1647 | 16.54 | 21.23 | 18.895] 21.94 | 22.49
| e 7.2 DA 497 [T 374 3581 209 283 1.41 1.16
MnO 066 039 0.71 0.05] 0.58( 0.09 136 0% 0.15
MgO 12.00 | 13.40( 4.05 1.65 1.75( 0.90( 1.95| 0.66 0,94
Call, 50 16.09 | 1560 { 8.46| 6.59] 4.09| 2.04 s i I Ly 0.8l
Nag©Q . . 7.03 |} 8.83| 13.55 | 18.49 | 19.37 | 19.77 | 20.41 | 22.75| 22.88
Ks0 ., 0.84] 0.24 1.45 1400 1070 {2 0331 1046 0.06

Cymma . . | 100.00 | 100.00] 100.00{ 100,00/ 100.00| 100.00]| 100.00| 100.00| 100.00{ 100.00{ 100.00

Ilpmmeganne. HoMepa ananuaon Te ke, uto u B Tabia. 29.

senesa. lper armpmE-aBroTa B 00pasnax wepHblil ¢ 3€J€HOBATHM OTTEHKOM,
prupuia — depHelil. DOTOKHHCTHIT Hrupun OTANYaeTes APKUM TpaBgHO-3e-
aenwiv nserom. Yepra semenas. Biaeek y BOXOKHUCTOr0 Hrupina CTeRI AL

S 110 ]]IE.TIEOBH(?TOFO, Y OCTAIBHBIX IHPOK-
CeHOB — CTeRJIAHHLIIL.

4y Tlreoxpousm ogennr CHABHBI; 1A

21k o /+’ HTHPHH-aBIUTA XapakTepHbl Oyphie M 3e-

© s JeAnle TOHA IIeOXpPON3Ma, OTHPHHEL 110

8t ! gl TOHAM TLICOXPOM3MA MOYKHO Pas3feauTh Ha

ol ALt Sl JBE PasHOBHJHOCTH: a) TICOXPONPYIONIIe

1 i // B CHHEBATO-3CIEHLIX M ;KeATOBATO-3EJ]e-

2t I/ . WHX Tomax 1 0) MIeoXponpylongie B 3e-
f o Fe? JEHOBATO-OYPHIX W 3EICHHIX TOHAX.

ar ,’i’ e OBe pasuoBHIHOCTI, OUEBH/HO, CJA¢-

gkt * 7 de e Jlyer OTHOCUTH K OTUPHUHY, XOTH BTOpail

iRere ¢F82+Mgz 1O UJAeoXponsmy upudiukaercs K k-

Ik wity. Orpacka obmuso sapie no N, u

g i L Oaejmee no N, ofpatnas cxema abcop-

A S RS TR S i Zlb Ormm noATBep:KjaeTcH u cuel{'rp()(bo'ru-

e
METpH (M. agaamzoMm (puc. 03).
Puc. 52. 3aBHEIMOCTL Memay comep- SE LSRRV (p )

AammaMi B umpokcemax Cat | Mn>+ ﬁr_[.rm OTMPUI-ABINTA OOWIMeN CJIey -
u Fe**-[-Mg?*, Fe**, Mg®* (B atommmix Wil maeoxponam: mno N, —Kenro-0y-
%)- pwii, mno N, ,— GypoBaro-seleHsiii, 10

N, — sesensiii. OTUPUH  IUICOXPOHPYET:
no N,—BOypoBarto-3ejeunix WIH 3eJeHOBATO-0ypWX ToHax, no N, —
B T'PA3HO-3EJCHHX TOHAX, 110 NN, — B APKO-3CJCHBIX WM 3eJeH0BaTO-CHHIX
ronax. Ilmeoxponmam srupusa ryme, unTeHcHBHee, NpHYeM Oypsie ToHA
mIeoXponsMa HabII0AalTes TOALKO Yy HMLOJALYATOrNO DTHPHHA HECMATHTOR
(ocobenno XapakTepubl) U Y 3eJEHOT0 BOJOKHUCTOIO HUUpUHA, T. €. Y paa-
nocreil, nanboiee GANZKIX K YHCTOMY STHPUHY.

Ha pue. 53 npuBojsiTes 3aumen CNERTPOB NPONYCKAWIA 1O N, NS
3alMCANIbe ¢ OJHOTO KPYNHOIO 3epHA 30HAJBHOT0 NHPOKCEHA N3 NerMa-
TOMJHOTO Y4acTKa B MaccHmBHoM yprurte. Hpaiiassa 30sa 3epua npejeran-
Jeda Hanbosee «yrupunuereiMy nuporcenom (IV, w IN,), cpeunssn — menee
«rupuaimersivy (LN, u LIN,), nenwrpansuas — srnpuu-asrators (1IN, u
ITIN,). Tlpu narpene nuporcenoB 1o 300° okpacka u naeoXpousm B o0uLeM
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COXPAHAIOTCA, TONRKO HECKONLKO YCHAUBAWTCA Oyphle TOHA. Crerrpst
NOTJIOMEHUA MUPOKCeHoB (puc. H3) cBUIeTeALCTBYIOT O TOM, UTO HX OKpacKa
I MJEOXPOUAM BEposATHEe Beelo 00YC/JA0BISHL HOHAMU TPeX- U JABYXBaJEHT-
HOr'o aeJeaa.

Horazarenn npenomiennsa THPOKCEHOB M3Mepsauch ¢ HeOOABIMOI cre-

P HIBHLI TOYHOCTH, peajibHasd BOCHPOUIBOANMOCTL NX ONPEASJIeHUA Ha MUKPO-

1\'.[]ITCITE\JU1pQ(]lpilh'TOMGTpG B MOHOXPOMAaTUUECKOM CBeTe cocTaslfger ncero
+0.012. D10 obycaosieno TYeTOll OKpAacKoil aruUpmH-aBruTa M 0CODEHHO
ATHPITHA.

IlokasaTenun upeiomaenus: arupus-asrura —n,=—1.737 + 0.012, »n,=—
=1.712 + 0.012, * n,=1.705 + 0.012, srupmma —n,=180;  n,=1.79,
Hp:l.ibf() = 012, 1

Yron 2V W yroi noracanns B 3ome, neprenpguryiaspmoit (100), onpepe-
AFIOTCH ¢ AOCTATOUHO BHICOKON TOYHOCTHIO (H3MEPEHNA B KOHOCcKONe Ha defo-
POBCKOM CTOJMKEe B MOHOXPO-  pg
MATHYeCKOM cBeTe). JaBmciu- g
MOCTH MEK/Iy BeJOYHMHOI yria
2 V u yriom moracanns okaza- 40
Tach He ¢TPoro (GyHKMHOHAIb-

HOil, 9TO MO;seT ObITH cBA3ano 80
£ HeKOTOPO HeyHopaAnodeH-
HOCTHLI0 paciolomenus warwo- 74
HOB B KpHCTAJJINYECKOH pe-
merke. Hoaxebanng smavemmit &0
yraa 21 Bo Bcex edydasx mpe-
BHIIA0T Kodebamms smadenmit 50

m

yraa moracagms; ¢ yBeamde- T Sy
nuem C(‘J,‘Iep}ﬂaﬁﬁﬂ BI‘ﬁpﬂHOBO* “r |

1 1 L "= =2
T0 MHHAIA B NOUPOKCeHe OT- 400 470 50 570 60 700 ?L'm/”“
MeUaKTCeA  0cOOeHHO pesrue Py v
Komefanna Beandauasl yraa 217 Eee 1Y 8 e el
opy OZHOBpPEMEHHBIX, TOpasmo Pue. 53. Coexrper mponyexanua mo N, u V.
MEHBINHX  HM3MeHEeHMAX VIIA | __ pauGosee Ginskas K orMpiHy BHCITHAA 30HA 36pHA MII-
MOTACAHI S (Tal')-ﬂ. 31). poricena; I'I — ppomesxyrounass soHa; Il —— pAyrpenuan

> (.'j!'ll[)l.ll[-aBl‘li’l‘ﬂ]}aH) s0Hd.
Yron 2V umporcenos 06-

HApY:RUBaAET ACHYIO JIMCHep-
cio r>v (radua. 32). OupejelleHus OPOURROMUINCH B KOHOCKOWE Ha defo-
POBCKOM CTOMNKE; B KauecTBe HMCTOYHHKA CBETA HCMOIB30BANCH MOHOXPOMA-
Top YM-2.

MesRmmocKOCTHLIe PACCTOAHIST HTHPIHA T AripHH-aBrATa [ PIBE/CHE
B rabu. 33. OrUpHH I SrHPUH-ABTHT YeTRO OTIHYAIOTCS M0 PEHTTeHOT PAMMAM.

Yenonsmsa o60pasoBaHUNA W H3MEeHEHH . Bech paceMmo-
TPEHTITT BLilile MaTepuask CBHACTEALCTBYET O TOM, 9T0 YCJA0BHA 00pa3OBAHNMA
AUUPHHE-ABIUTA I ATUPUHA OLUIN PASIUYHLEL. ITHPUI-ABLUT ABIACTCH TOPOTIO-
0fpasymy MIHEPATOM BCexX 1100, CIaraloIIy agaTnrossie Texa. Ero amop-
dosrorHa ompefessierc THIIOM TOPOJALI, B cocTaBe KOTOPOil OH NPHHEMAET
yyactme. CoctaB 1 onrTHYecKHe CBOMCTBA HTOTO NHPOKCEHA TAKIKe OIpeje-
IAI0TCA YCJTOBAAMU er0 HAXOKIACHHA. JTUPHH #e B OCHOBHOIM cBOell Macce
| BHiCTYTIAeT KaK MHIHepald, MeTACOMATHYECKH 3aMemaioniiii HrHpUH-aBriT
| {(rafivul orupansaminm). MexmiovenneM fABIseTcs TOALRO HSTHPHH RUILHBIX
aysBpuTOB. B Bume XOpomoe MHIMBUAYAIUZMPOBAHEHX HPHIMATHICCHEX MU
HEOABIATHX KPUCTAMIOB HUIPHH DPACIIPOCTPAHEH B [MerMATHTAX II HIIHTEeHeTH-
YeCKHX JRIIAX, T/e ATHPHH-ABIUT HPEICTABICH KCeHOMOpQIEIMII [TH MBI (Ml
II BCTPEUAeTCsA CPABHUTENBLHO PEIKO.

HawGomxee mo3miM 11 HA3ROTEMIIEPATY PHBIM ABJIACTCH, OE3yCIOBHO, 3eJe-
HHIIT BOJOKHHCTHIT armpun. HeompenedeHHOe MecTO MO MPOMCXOZKICHIIO 3a-
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Taoaunma 31

Y¥raet 21 @ yrael moracandd MHPOKCEHOB PasImgubiX HOPoJ
ANATHTOBbBIX MEUTDPO}Hﬂe}lHﬁ

PasHOBUIHOCTH
HHPOKCeHa

2V (-307)

eNg (4307

-+ — s onr. -+ | man oor. —
IrupuH-aBIAT M3 JIMH-
304YEK MeJIKO3ePHHUC-
TOro miloamra ana-
THTO-Befenn HoBoii
HOPOJARL . 75°—T79°30" - 54°30"—58° -
(A= 403['1’) (A= 3730Y)
DCHPHH-GBTRT 13 Mac-
CHBHBIX HHOJIUT-VP-
THTOB . . . .| 77°30°—84° - 57°30'—62° -
{A=6°30") (A=4°30")
OTHPUH-aBIAT M3 1le-
MCHTA  allaTHTOBOM
Gperunn 77°—84°30" — 56°30"—62° —
(4Al=17°30") (A =55800)
Haemku arupuma 87930 802307 66° 74°10"
(A =12°30) (d=—=8210r)

Uronvuareii m upua-
MaTHUeCKHIT TePHLTIT
ArAPHH U3 TIerMaT-
TOB .

3eJeHbIl  BOJOKHAC-
T ATUPAH .

79e—70°

(A =Y°)

65°—50°

(A= 18°)

85°30"—90°
(A = 4°30")

92°30"—
93930’

(b=1°)

OpuMeyanue Yucio uaMepenuil B karmaoM cayuae He MeHbme 7, YVroa 2V
BOJIOKHMCTONO 3rupuaa  M3MepaJicH Mo Tpynne oJH0BPEMEHHO TacHYIINX BOJIOKOH,
T. €. ¢ rOpasao MenbuUleli TouHocThI0 (~ -+29).

HIMAIT MeJIKIe (¢rodevHble») BRIOYeHNA arnpuHa B Hegennre. x Boanury
BeHAE MOReT OLITH CBABAHO KaK ¢ HATOKeHHBIMM IPOIEccaMd, TaK I ¢ Imj
1eccoM Kpucraidmiszannn camoro Hedeanma. Heroropas wacTe BRITowent

Tadbamma 32

Jlmcnepens yriia onTHYEcKNX Oceil SrupuH-aBrHTA H STHPHHA

XapaxTepueTHra o6pasna =550 mp 2 =020 mp =647 myp
3]"]1]11'[[-[-{1]3[‘11’1‘ 3 MaccupHooro 3
yprura, ropa Okenop -+67°15" | -}-68°40" [ —--70° 20
OrupHH 13 nerMaTuTa niloan-
TOBOro cocTaba, ropa
WIEEHop ] & o s stms —T72°50f | —T72°00" | —70°40"

IrupuHa MOReT OBITE 06’BHGHBHH TOJLRO 3aXBaToM B 1npopecce KpUCTaNIH
i HedennHa (IMpaBUJIBHO paclpejeleNnunle BRIWNYEHAS B BuUIe Tepesyl
waxca 30). B snjorennbix yeaoBHAX NHPOKCEHE 3aMemianTea aMpudomon
JennjoMenanoM. B somax rmmepreHesa 3a HX cdeT 00pasyloTcsa THIAPOOKHCI
JKele3a B CMECH ¢ TVIMHUCTHIMI MIHePaJIaMil.
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Me:RnI0CKOCTHbIe PACCTOAHNA NMHPOKCEHOB

Tabnuma 33

Drupul-asraT

BORoxaueTHiil srupun

BrJnowennsa arupuHa
B Hepenune

NHTEH- dg UHTEH- da NHTeH- dg
CHBHOCTH T CHBHOCTE T CHBHOCTH e
3 3.208 D 3.195 3 A7
10 2.980 10 2,993 10 2.92
i 2.880
10 2593 10 2.901 9 2.894
o 8 2.539 8 2.535
1 2445 8 2,476 6 2.478
1 2.353 il 2.333 il 2,343
) 2.218 4 2199 2 2.195
3 2137 4 2119 4 2.120
2 2414 2 2,002
2] 2.041
3 2.014 3 2.023 4 2024
1 1.979 1 1.984
| 1.941 1 1.937 1 1.928
1 1.861 1 1.885
2 1.8536 1 1.802 1 1.822
3 1.784 1 1,793
1 1.726 4 15029 3 1731
1 1.684
2 1.658 2 1.664
6 1.628 3 1.634
4 1.608 3 1.610
2 4,552 3 1.589 2 1.541
3 1.526
3 1.505 2 1.502 2 1.505
1 1.501
i 1.426
3 1.409
i 1.393 3 1.393 ] 1.402
1 1.376 3 1.374 2 1.378
4 1.329 4 1.326 4 1.326
3 1.280 4 1.299 2 1.308
1 1.266 4 1.265 3 1.274
3 1.248 2 1.228 2 1.233
1 1.244 1 1.219
1 1477 1 1.197
2 1.149 | 1.136
b 1.072 1 1,083 2 1.084
3 1.063 2 1.067
2 1.052 8 1.053 8 1.056
3 1.042 3 1.039
7 1.029 2 1.023 2 1.025
2 1.015
2 1.003 2 1.006

Mpumenanue. Vcaogus coemru: Fe-usmydenue, J{x =066 mm,
Hogp. =0.5 mm. Pacaer npoussenen A. II. Ilemucosbim u E. II. Iepmano-
BEM. [[OMMEPRAYTH OTPRIKEHUA, B KOTOPHX PASHUNA NPOABRACTCH WA~

Oollee YETHO.

Chen
CaTiSi0,(0,0H,F)
Monokaunnas cunzonus

Chen amaTUTOBEIX MecTOpO;KIAeHHI cuenua pHO nsydainca A. @. Muxaii-
nosoii (1952). Hiuke jpaerca onmucanme cdeHa ¢ HCIOAL30BAHIEM dTOTO MaTe-

puazna.

g 0. B. Oynxue u ap.

113



Pacupocrpaneunne Cden aBIAeTCA OQHUM M3 CaMBX pacmpo-
CTPAHEHHBIX B AMaTHTOBHIX TelaX MHHEPAJIOB I BCTPEYAETCS IOUYTH IMOBCe-
mectHO. OH PasBUT KaK BO BMEMAKNIMX MOPOIAX, TAK M B CAMUX AlaTHTOBHIX
Telax. C(;JBH CO,}lep?}{MTC}I B ITerMaTnuTax, B OllHreHeTHYeC KX Hujaax, Il3peﬂi{a —
B ITOB/IHAX DHJIOTeHHbIX :KHIKaX. VcKRI0Uenne cocTaBIAIOT JIy ABPUTHI, MOHYH-
KHATH, OJMBAHOBEIe 0A3aTBTH, THATYAHTH, HEKOTOPLIE HErMAaTATH M GOALIIAL
YACTh HOBIHIX SHIOTEHHBIX JKIIOK.

MagcumannHsle cofep:kais cdera B PasiamIHbiX [MOPOMLAX IIPIBOIATCH
B Tabu. 1 m 4 (crp. 23 w 27).

Pacupenesenne chena B mopomax camoe pasHoobpasHoe. 3adacTym OH
pacipefelen PaBHOMEPHO 10 Beeil Macce LMOPOJLI, YTO OCOGEHHO XapaKTepHo
JULA BMEMAWMAX MACCHBHEIX MHONAT-yPTHTOB u pucdoppuros. llpm arowm,
€c/IN B MHOMUT-YyPTHTAX CeH ABIAETCA BTOPOCTEIEHHEIM HOPOA000PasyIOIHM
MAHEepazoM, TO B PUCYOPPHTAX OH BHICTYIAET TOJIHKO KAK aKIIeCCOPHEI MIHE-
pax. Cpegu HiloanT-ypPIATOB WHOI/A HAGMIONAOTCH IIIHPOBHE CKOILICHIA
cena.

B amaruro-nedednronnix nopogax cdex, Kax npasmnio, pacnpepeleH He-
pasHomepHOo. B mopopjax mosocuaroil M ITHH30BUHO-TIOI0CYATOI TEKCTY P Me-
cTamM? Habn o/ aeTcd NOCTOHAA KOHIIEHTPANMA ceHa B TUH3AX, MPORIIKAX 1
CIIOAX.

IlpaBpa, B mpefedax OQHOTO M TOTO Ke MUHEpPATBHOTO arperara Ha JOKallb-
HBHX YUaCTKAX PacopocTpaneHne cdeHa 00bMHO PABHOMEPHOE (MEeXKO03epHICTHI
AIHOINT, CYNMIECTBEHHO AMaTUTOBBIL arperar).

HanGonee oGoramenst cherom amaruro-cheno-nedennmonbie mopost. Co-
nep:kanme ceHa B 9THX MOPOAAX MATHHCTOH W MATHUCTO-TOJI0CIATON TERCTY P
nopaumaeres 1o 30.7%, a cogepxanme ero B anarHTO-cPeHOBLIX MPOIKATKAX
JITH30 BHIHO-TIOI0CYATHX Topoj poxomut xo 52% . B nmopomax ¢ mpuamative-
CKUM c)eHOM APKO MPOABIACTCA HePABHOMEPHOCTH paciipegeseHis pTOTO Mil-
nepana B o0beMe MOpoj: cheH KOHNEHTPHPYETcHA B BHJe HPOCIOeR, JHH3 I
npoxkmiaros. llocnoiimag xouuenrpaunsa cdeHa XapakTepHa W JIA TpPaxuTo-
upHLX ceHoBLX MiT0auTOB U ypruToB. OcoGeHHOCTH pacipeeleHns mpHaMa-
THYECKOTO ceHa B MOPOIAX BAKIITAETCH B TOM, ITO TAKOIl cen HepaBHOME pHO
pacipejeleH B OIHOM M TOM ke MUHEPAJILHOM arperare, B y4acTRax, pacio-
JTOFREHHBIX IO COCENICTBY.

B moxenommato-mede MHO-anaTHTOBEIX FKITAX CPel pHCIoppuaToB (ropa
IMoausymuopp) cdeH BeTpedaeTcs B pACCeAHHOM BHje KAaK AKIECCOPHBIA Mu-
pepax. B mermarurax on pacipejeisercs xpaiine HepasHomepno. Yampe Beero
o0pa3syeT CKOIJIEHNA, perke BCTPeuaeTcAa B BU/e eNHIIHBIX MeJTRUX H KPYIHBIX
NHJUBHIIOB,

B nmopojax eden acconmmpyer ¢co BCEMH TI0POK00Gpasy 0NHME MEHepaiamMi
I TOYTH ¢O BCEMI M3 HIIX MOKeT OBITh BCTPEYEH B HETIOCPEJCTBEHHOM KOHTAKTe.
He nabnomganucs ToILKO rpasnmi 3epel chena ¢ BIUTHOMUTOM, (II0OPHTOM,
(PAHKOIHUTOM, MYPMAHUTOM I JOMOHOCOBHTOM.

B mervarmrax M oUHTeHeTHYeCKOX AUIax ceH 4acTo TPaHHYAT ¢ I03[-
HIIMU DHJIOreHHBIME MITHepaJaMil: HATPOJINTOM, KaHKPHHATOM W JeNmjoMera-
moM. B mermarnTax, 0jHAKO, OH Yalie BCEro TAroTeeT K MBCTHLIM MAHEpaTIaM —
HIpoKceHaM 1 taTanomarmeruty. C KpueTamiaMit OKPY/KAIOUIIX MIHEPAIos,
KAK HPaBHJIO, KPUCTAIIH cena HMMe0T DOBHEE T'DaHUIIH.

WNuorga chen obpasyer KaeMKN BOKPYT THTanmoMarHeruTa. B aTom caoydae
TPAHUNL MesEY MOHepataMu sasyOpeHHbie. B mermaTirTe M3 30HL pUCUOD- |
PUTOB M OKOJIO IMO3JHIX DHIOTEHHBX JRUJOK B WIIOJINT-YPTATAX W allaTHTO-He-
$eINHOBLIX MOpOJax OBJIO OTMEYeHO DPA3BUTHEe BOJOKHUCTOTO cdeHa BOKpPYL
napmernta. On ofpasyer agech mojodHe KeXedHTOBON KailMbl M COMPOBO-
AJIACTCH BOMOKHHCTHIM HTUPHHOM, ACTPOQHIIATOM, JIENHJOMEIAHOM II KaH-
KpHEHEUTOM (KOPOHUTHL BOKPYT IJIBMEHNTA).
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@opma m paszmep 3epHa B moopogax, crarajomux anaratonsie
MECTOPOsK/IEHI A, TeTKO BLIIEAANTCA OCHOBHbE MOPHOTOrmYecKre pasHOBH]-
moetn cdena: TabdAMTIATHIL, KCeHOMODQHBI, TOMKMINTAYECKH, MPH3MATH-
vecK#il, BOJOKHUCTHII, «AYMEHHLI, a TaKke KaeMKH cderna BOKPYr THTaHO-
marmerura (taGm. 34).

TaGmiTaaTeii chen mMeeT pasMep KPHCTANINUCCKUX WHJMBHOB OT He-
CKOTBKUX MILLTHMETPOB 10 3—4 cm. Pasmep ero sepeH OLpelenseTcs pasnme-

Tadbauma 34

OcHoBHBIE Pa3HOBHIHOCTH XHOMHCKOTO ('d)el’lﬂ W HX XaparTepHCcTHRa

PasuOBUIHOCTH

edena Tlopoga dopMa M pasMep 3epen et
Reenomopd- Maccusnme  uitoant-yp- | Bunoawder npomeskyriu | Byputil,
HEIH . THTHI, HX KCEHOJHTLI MeIY 3epHaMin Hede-
B aunaruro-HeenMHO- | JTMHA;  HOBEPXHOCTL
BEIX MODO/AX. sepen BePRAJIDBHAS,
paamep 0.2—1.5 cm,
Tagawryarmit, | [Mermatursr B mitosmT-yp- | Kpynawe tagmrasn, or| Bypmii,  cserno-

TNoligramrnyue-
cruil,

¢fAumenHBIily .

[pnamaTuye-
[UNTIN

BoaokAneTHI.

[aeMEH BOKPYT
THTaHOMATHE-
HTA,

THTAX I anaTuro-Hede-
JIMHOBEIX TIOPOJIAX, Mac-
CHBHLIE HilOJIAT-YPTHTE,
cpejiHe3epHICTREe YPTH-
TOBKE TIPOCION B ana-
THTOBEIX NIOPOJAX; pHC~
YOpPPUTHL.
CymecTsenno-anarTuTo-

BRIl arperat anaTuto-

HedeMHOBEIX 10O,
IeMeH? anaTHToOBOMN
Operanu.

JhiHBE MeTKO3epHUCTOro
miloauTa M ypTHTA B
JIMHBOBH/IHO-110/10CYa-
THIX, 00JOcYaThix N
COTYATHIX  AnaTHTOBLIX
nopofax,

Anaruro-cfeno-nedean-
HOBEIG MOPOJLL, cdena-
BLIe MHONMTEL M yPTH-
TLI, HEerMaTUTHL I MOHO-
MHHepanbpnne  eheno-
BEIE [1DORUIKI,

HlermaTnTel, snuUreHeTH-
UeCKHE JKHJIBI, JIYAB-
purel. OueHb pejko —
MACCHUBHEIA YPTAT H CV-
HIeCTBEAHO AUaTHTOBLI
arperat.

[lermaTnTel, peie — pas-
JWYHBIE 110 COCTaBY
UOpoLL.

HECKOJBKAX  MIJIIIH-
MeTpoB j10 3—4 em,

Iaraa or 1.0 0.5 cm
£ CeTYATHX W JIHHBO-
BUIHO-TTOTOCYATHIX
nopojgax go 3 > 4 cm —
B TATAHCTER.

Opanbuple 3epHa pas-
mepom 0.34 X 3.15 mm.

B ocnosHOM 1npu3mBl C
pomGuueckum  paspe-
goM, or 0.1 X 1.0 Mm
B MEJIKO3¢PHHCTHIX
nopojgax jo 50X
¥ 10.0 MM — B nerma-
THTAX,

Ouenn ToHKHE BOJIOKHA,
cly TaHHo0-BOJTOKAA-
eTHE, paanajabHO-I1Y-
YHCTHIE, MeTeab4arhic
arperatet or 0.001 X
% 0.1 100.1 X 0.3 mm.

Cnjiommple KaeMKm, -
puoii 0.05—3 mw,

oypwit 10 mead-
TOI0, BCJIEHBI
(prcHoppuTH).

Pozosaro-0ypHhiii.

Bypuii.

Crerso-kopHuHe-
BHIL, OypoBato-
KOpHYHE BB

Baepno-pozonsrit,
JREJITOBATHI,
PeiKko — cepoBa-

TEHIH ¢ IIeJIKOo-
BUCTLIM  OJiec-
KOM.
Hiemrniii.

POM 3epHA HOPOALI, B cOCTaBe KOTOPOil 0H mpanuMaer ydactie. Byphiii Tad-
JETYaTHil cdeH THHUYEH JIA 1I0POJ MHOJHT-Yy PTUTOBOTO COCTaBa, 0COOEHHO
ATA MeTMATUTOB M MAacCHBHBIX HHOJINT-y pTHTOB. B pHcuoppuTax TadInTIaThil
cdent cBeTmO-Oy phiil, MHOTKA BeTCHEI.

B anaruro-mederunosoil Toame Oypmil TadauTaaTil chen pacupocTpaneH
B CpejHe3ePHACTLIX MITOJNT-yPTHTOBHIX IPOCHOAX cpemil OefAHLIX amaTHTOM
nopon. Becnma xapawrepuur tadaurgarsie gopmul cdena I TErMAaTUTOR Wilo-
JATOBOTO W YPTHTOBOTO COCTaBa.
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Rcemomopdunie srilenenus cdena pasBUTLL B MACCUBHLIX HIlOIHT-YpruTax
B MHTEPCTUNMAX Me;RAYy sepHaMu medeamna. VIx gopma onpenensercs erpyk-
TYPOii HOPOAEL U ABJsieTcss Bechma crmemuduunoii. Peske keemomopduuiit cden
MO0 1{a6mo,ua'rh B Cp@,l[IIUE;QpHI‘l(‘,TIJX YPTHTOBLIX IIPOCIAOAX B anmaTuTo-
HedeanHORBEIX Mopojax. Pasmep keenomopdunix srjenenii cdena 0.2—1.5 e,
ODLIYNO ONM NpefICTARIEHB OJHUM HAHN IRYMS KpUCTALIIICCKAMI WHIMRI-
JTaAMIL.

HNojiknanTagecknit ced, TyCTe HACLIMEHHKH BRIOIEHUAMI AaHaTHTA,
ofpasyeT OKpPYT/bie HOATHA PO30BATo-0ypOro IBeTa M BCTPEYAETCSI TOJBKO
B CYNMECTBEHHO anmaTHTOBOM arperare anariuTo-HedeTHHOBLIX IOPOJX U B Ife-

Puc. 54. Tax maspipaeMelii upmamatHdeckuit chen (1) B

cheHo-anaTHTOBOM npocnaoe. Cnpeéq — JHH3A MeJIKO3EPHH-

eToro mitogura (memmoe — ITUPHH-ABTHT, ceem.oe — He-

enun). B nMH3AX MeNKO3epPHMCTOTO MIOJNNTA -TIPH3MATHIE-
cRuit cdenr oTCyTCTBYET.

MeHTe amaruToBoii Operunu. [lofikunurmdeckue 3epHa cdeHa B MATHUCTOI
TMOpojie M TeMenTe Opekdnd MMEIOT H30MeTPHYHbIe OKPYraele (GOpMBEL; B TOH-
KX CYIIeCTBeHHO aOaTHTOBHIX NMPOCI0AX JHHB0BUIMO-IOJI0CYATHX I CeTIaThX
MOPON OHM CILIIOIIEHEI.

Briajouenng amarmra pacnozaraiores B HOHKHINTHYeCKOX 3epHax cheda
00BTHO PABHOMEPHO I Hepe KO HACTOIBKO COJMMKEeHLT, UTo camM cdeH mpeicras-
Jaer coboil TONRKO TOHKNMIT Kapkac. B mundax mepearo oTjeldbHLIE YYacTEH
MOMKIUINTHYECKOTO cera BHTIAAAT PasoObmeHIbIMI, HO B pesyJbTaTe CIe-
MUATHHOTO PACTBOPCHHA alaTHTa B 00pas3max IMOPOJ YCTAHOBICHO, WTO A
caMOM J1eJi¢ TaKnX MMeJTHKOM ((pHSOI)BﬂllHI»IX» 3epeH HeT.

Ipuamarugecknii cen Tunmaen g anarnro-cfeno-nede THHOBRIX O POJ.
On umpoxo passnt B cheHOBHIX WilOINTAX M YPTATAX, alaTUTO-cHeHOBLIX
npocroax (puc. H4). JepHa cfena nHpuUAMaTHIECKOTO 00MAKA BOOGIe THITHIHE
ATA BCEX TPAXUTOUAHLIX PpPasHoBujHocreil mifoamToB — uitonmuroB 1-it cyo6-
dasu (mommma p. Kymitor) u witogmTos, OpeKInpyoIMIX anarnto-nedeanno-
BEe mopojiel Ha ropax Heopmakx n Cyonyaiis. Berpegaercs oH B mermarurax;
B BMJIe DI‘IIDIIHO*C-(I)BHOBL‘IX H MOHOMHHEPAJTBHBIX G(I)(’HUBBIX INPOMHUIKOB Ha-
OI0f1aeTes N0 TeRTOHMTeCKIIM 30HaM B XuOmanrax u nitonnr-yprurax. Hepe-
JOK Tarkoil cen W B TucTeporennTax.

[Tpusmarnuecknit cden orHocuTes K OJHON M3 Hanboldee XaparTepPHBIX
pasHoBAgHOCTEl Mumepada. DHemme on HpejcTaBlen yINHEHHLIMI, HePeIRO
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TACTUYHO WIAH Jlaske TOJHOCTBI0 OTpPAHEHHBIMH WHAUBAmZaMu (pme. 54).
IIpmemarnueckasn pasHoBugnocth chena (Mmxaitmosa, 1952; Mlyxman, 1959;
Wpamosa, 1960) srpesema ma ocHoBamimm 00mero o6InKa 3eped, MX JHHeli-
1HO0il opueHTHPOBKK B upocTpancrie. [lpu Gamxaiiimem paceMoTpenum 0Kasbi-
BAETCA, YTO CAMO OIpejleleHNe «HPHAMATHIeCKII cheH» HECKOMBKO YCI0BHO:
dopma KpHCTANIOB ero BechbMa Pazno00pasHa M HECKOJLKO OTJINYHA B Pa3HBIX
1OpOJIax.

C menpio ompeesienna 3aBHCUMOCTH KPHCTAIHIECKAX (OPM OT TeOIOTH-
decrk0il 00CTAHOBKN TaK HasnlBaeMslil mpuamMaTmdecknit ceH Omr orobpan
n3 1) amatuTo-cheHOBHIX TPOCIOEE B amaTuTo-ceno-medeTHOBHX TOPOMAX,
2) cenoBHX HITOJINTOB I YPTUTOR, ) MEerMATATOB U MO3THIX MOTOMITHEPATb-
HbIX CHEeHOBHEIX IIPOKHIKOB.

B pesyaprare peranspmoro maydemns Mopdojornm oToGpamnoro cdena
TpesKie Beero OBUIO YCTAHOBIEHO, UTO pazMephl ero 3epHa B Ipejleliax OJ{HOTO
I TOrO ;K¢ MITHEePAIBHOTO arperara KoJXeOIOTCA A0BOJLHO cuiapHO: or 0.1—
1.0 ax go 5.03<10.0 . HaunGomee 3HAINTENBHBIE H3MEHEHIT pasMepa 3epHa
IIHGJIIOI[RIII{GB Y C(i)BHﬂ 3 MerMaTuToB N M3 IMO3JJHUX Bl'llpllHO—Cq]Q-E[OBHX "
chennoBrix 1mpoxuakoB. Cpeat 0CHOBHON MEIKO3EPHUCTON MACCH HTHX IOPOJ
(pasmep ormensunx 3epen or 0.1 1.0 v 0 0.3 4.0 mv) BeTpewatoTea Kpyn-
Hble KpUCTAIJIRl nphmsMarndeckoro cfena pasmepom 5.0x40.0 mm.

Ofmnk orpameHHEIX MEIMBUOB TAK HA3BBAEMOTO NPHAMATHYECKOTO
cera mowasaH Ha puc. 55. Buiacuwiirocs, 4T0, HecMoTpA na pasuoofpasie
BHEITHero 00JIKA KPUCTAILIOB ITpusMaTHIeckoro cdena (pue. Hd), Bce OHI
ofpazoBadsl JUITL HECKOJABKUMN npocToiMun  gopmamvu. Hawubomee xapak-
repunt {110} u n {111}, gacro mabmopawres p {100} u {011}, pearo
serpedaores y {001} m ¢ {111}. Ocofenno xapaKTepHB YJINHCHHBE 10 Bep-
THKAILHON 0CH NPU3aMEL ¢ paspuToil Gopmoii r 1 NOJUNHEHHERM Pa3BUTIEM 7.
Hepeuro npucyrersywor ysxme rpann p(100). Rpncramast rakoit dopmu
pacnpocTpaHels BO Bcex obpasdoBasmAX H 00ycloBAmBaloT o0INil mpuaMa-
TAMeCKul 00JWK 3epen MuHepana.

Yacro mnabmopatwores «pomMOudgecKney KPUCTAIIB, XapakTepHIyoOMmIecH
NpHOMIBATENBHO PABHbIM pasBuTmeM popMm r u n. Takume «poMOMKII) MOJKHO
VBUJICTH IOYTH TAK 7K 4acTO, KAK IMPHAMLI; IPUYCM OHM, Kak IIpaBmio, odia-
jawT aydmeil coxpanHocthio. Hepepko BerpedaioTcs ABOHHIKE IpHaMaTH-
GeCKHX KPHCTANIOB ¢ BXOAAmEM yriaom, obpasosamnsiM dopmoit & {011}.

CpaBHNTENTBHO 9YACTO MOKHO BHETh W JpPyTHe KpHCTAIINIecKne (opMbi:
(ROFBePTHEN» (n, p W y) 1 Kpucraiis, o0pasoBannwie n, r 1 £. B suge exn-
HIYABIX HAXO0J0K OTMEUAoTCs «poMOBY ¢ ONHHAKOBBHIM DasBuTHEM 7t W T,
a TaKme KPHCTA/IMKI CJOKHOI orpanku (n, r, p, y u 1),

W3 rabm. 35 BuaHO, uro HAMOOJMBIITM pasHooOpasuem ¢GopM odIamaet
chen u3 cheHOBHX HHOINTOB U ypruToB. OH B OCHOBHOM COCTOMT W3 TTPHU3MAa-
THYCCKUX BLITAHYTHIX KpHucTaJdJoB ¢ IMOAYHHEHHBIM pa3BHTHEM pDMﬁI‘[‘IECI{T’IX
gopm. Mmorja ke cOOTHOMEHIE TPH3MATHYECKIX U POMONYECKIX KPHCTAIIOR
cfeHAa B HTHX NOPOJAX MOMKET gocThrarh 3 : 7.

ITpusmarmueckmit cden merMaTuTos I MOHOMHHEPATBHLIX CHEHOBHIX TpO-
ANITKOB Goee orpaHmdedH B Gopme KpHETAIIOB, XOTA W 3jech Habmiomgaercs
pocTaTogHoe pasHooOpasme. [[s mermarHToB HanGosee XapaKTepHB! poMOn-
YeCKHE RPHCTANILI, NPH3MATHYCCKIE jKe MMeIT OOLMHO JIHINL YaCTHUYHYIo
OrpanKy.

B anmaruro-cdeHOBEIX TmPOCTOAX KPHCTANIEL TAK HA3BIBAEMOTO IIPIBMATH-
geckoro cdena mambomee oxHo0Gpasubl — 3/ech HaOAIOAAITCA THMb ITPH3MED
1 pomGuueckue (opMHL.

[Tpmamarnuecknii cden cheHOBHX HIHOJNTOB I yPTHTOB MMEET HPAMOIM-
HeilHBle O4epTaHuf U peskHe IpamMibl ¢ JPYTIMU MHHepalamu, B cfeHo-
AaMaTUTOBRIX IIPOCIOAX OH CJIerra pesopOMpoBaH Ha Tpandie ¢ amaTATOM,
Kpasg KpHCTAIIOB HePOBHEIE, CJerKa W3BHIMCTEHE.
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Taénauma 35

Yacrora Berpeuwaemoctnn (popm npusmaTHyeckoro cdena
B pa'.}.‘llllml.lx nopojgax

(DopMEI, BCTpE-
Hanfo.iee HAIOMUECH Pengrue
Munepanpiible arperaTh XaPARTePHEIC | onapnyrensno bopMBI
hopMet yacTo
Anaruro-cenopmit  ar-
PORBTIL. T o oie i bl o A b p {100} —
r {110}
Cenosrie  nitosurm n
YPTHIR & . o5 o 0 o] B [161), e {011) | y {001},
[ 7 {1106} t {111}
[Mermarurst u Mouomn- | ‘
HepadbHBe  cdenoBhie | { ‘
UPOKMHIKA . . . . . .| n {111}, | p {100} y {001}
( r {110} ‘ t

«fuamenustity cden Buepsuie Owt orveden A. @, Muxaiutosoi (190_).
d10 THHOMOpPJHAA pPa3HOBHAHOCTD cena JMH3 METKOICPHHCTOrO Mii0IMTa
n yprata. CBoe Hazpanme «AYMEHHLIY ceH mMOJydmiI Ojarogaps TOMY, 49TO

Puc. 56. Cdeponmrsr posokueToro cena. [land, Ges
aHAIM3ATOpPA, YBemX. 40.

3epHA ero MMelT pomOHtYecKylo (Gopmy, YIIOIMEHHYI0 K KpagM, HAIOMIHAI-
myo GopmMy SAUMEeHHHX B3epeH.

Bonoxmucrerit een Berpedaerca 00OBIHO B Ka4ecTBe aKI[ECCOPHOTO MUHE-
paia B HerMaruTax, B MO3XHHX SHIOTEHHHIX ;RUIKAX cpefil HHOIHT-yPTHTOB,
H TOJNBKO H3pejilka — B mnmopomax, B TOM quclae | oﬁuralueHme amaTuToM.
Rax mpaBmwio, BOJOKHHCTHI cden 00padyer TOHKOBOIOKHUCTHE, CIYTAHHO-
BOJIOKHNICTHE W MeTeJIRIaThie arperaTs! 0AeJHO-PO30BOr0 MIH UyTh JKEITOBa-
TOTO IBETA ¢ MIEeXKOBHCTHIM Gieckom. PasMep oTHelLHEIX BOJOKOH Kojebiaercsa
or 0.1x0.004 no 0.3x0.1 an.

B smmrenermueckoit skuie cpey MHOINT-YPTHTOB OBLIN BETPEYEHEL HH-
TepecHse CEePONUTH BOTOKHUCTOTO c(ieHa 30HAIBHOTO cTpoeHums (pme. 96).
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XuMHYECKHE AHAJH3BI C(I]eﬂa

TabimuTuarhit Tolirnarmecrnit
HoymonenTsr nito- KpymoGioKo- | pucuop- | i | Ananits
S 2 o R ban nopona | pur | goal . |gronat
1L 2 8 4 G 6 7 8 9
Si0g = = « « « « « « «| 3076 29.90:29.35 20.93 | 29.98(.29:96 | 29.75 | 30.00 | 30.10 |
ThOs . & . 5 =+ & «|-40084 [ 38:84 | 2978 | B87.95( 3794 8847 | 3835 |  89.48 |. 3828
oA I Rl G v 2 0.25| 0.32| 044) 049 0.16 - — 0.29
(NP DA vl IMe onp. 0.32] 0.27| 0.52 |He omp. 0.56 0.35
AlyO5 e 0.32] 047( 036 040( 0.40 0.50 0.55 | 0.30
BepOgic ¢ 5 o ¢ wvn w0 [ 00 | 439 049 158 180" 14l 0.34 0.84 1.43
Fe® = - o o o gl ool 002 053] 088 GilE ol 083 0.24 0.31 |He onp,
Al ol ot ot o MEDTRT | RET 23 2R 861 28109 DTG 2T L2697 | 27192 - 2845
NGO 320 L G e 0.20 Co. 0.05( 0.05( 0.03 0.09 0.04 0.05
BRI o Faeken s a0 | e 0.92] 0.05] 048|- 047 0.20 0.42 0.08 0.32
L P O IR R N P 0.72| — — 006 0.29| 0.03 0.09 —_ 0.07
Wagl oo = o« 800 L o D83 e 0J 1 DA SRR 0D 0.68 0.39 0.49
Bl T8 e L s i 044 1| ABars 0:05 |- 0:21 0.24|. 0.24 0.33 013 0.06
B s e o iy 0 e i — - 0.46| 036 — | 0.36 0.57 —_ 0.06
(o e T W —- — 008 '— — — e 2 &
HE0= 0ot L S el ]S = — - 0.35| 049 0.41 0.43 042 0.13
U= o L o e e s s - — .45/ = 0.09 0:45 0.25 - 0.12
VRO o e a e 0.25| . 0.22] — - — - — -
| S R T R e — — —_ — — 0.06 —
I o m. — 0.08| 0.22] — - — — — -
Cymma . . . . . [100.75 [100.10 |100.29 [100.43 |100.11 {100.54 | 9901 | 100.18 | 100.50
—0=F,, Cly. .| — - 0.22] 045 — 0.15 0.24 — 0.03
Cymma . . . . . [100.75{100.10 {100.07 |100.28 |100.11 [100.39 | 98.77 | 100.18 1{)0.47}

IMIpumeuanne. 1 —ropa Hyknesymyopp, agamntuyg B. C. CyvupHOoB (Munepanam XuOGHHCKHX 1
u Jlopozepcrux Tynup, 1937); 3 — ropa Kyxkucsymuopp, apaguruk B. M. Baopasen (Munepads Xu0nACKHX
6, 8 —ropa IOrcuop, apanurnk A. B. ITanoBa (MuxaiimoBa, 1952); 7 — ropa KyKucByMYOpp, AHAJUTHE
10, 11 — ropa IOxcuop, apanuTus B. A, Eropop (Mnuepanst XnoumHcknx u JloBozepexux rtymuap, 1937);
1937); 13 — ropa Kyruceymuopp (Muxaiisosa, 1952); 16, 17 — ropa Kykucsymuopp aHaautux A, B. Morpe
3eperux Tymup, 1937); 19 — pgosmHa p. Jlasoiiok, avainTuk A. B. MokpenoBa (JadHke aBTopoB); 20 — ropa

Omn o6rafaoT COBEPIIEHHO IIPABHILHON IMapoBoil (OpMOIl M pagmaIbiIo-
JYYUCTHIM CTPOCHUEM, BOJMOKRHA cerna HMelT HeOJAUHAKOBYIO TOJIINHY 110
paguycy, yEpynasiscsk kK nepudepun. [To oxpacke B cdhepornTax BHIEIAIOTCS
KOHIEHTpHIecKHe B0HH: OYeHb CBeTIas — B TenTpe, 3aTeM TeMHO-Cepast,
cepoBaTo-;KeNTad W KpaHHAA — KEITOBATO-3eJICHAA.

OO6BMEO BOJOKHUCTHI cdeH BeTpevaeTcs B IIApareHesice ¢ HTHPITHOM,
acTpPOPUIITUTOM, JTeONIOMeTaHoM, KAHKPHHOTOM, YacTO B TECHOM CPACTaHIIH
¢ HUMH.

B nopopax paiiona amaTHTOBLIX MECTOPO;RIEHNIT I B IIerMarnTax M3peKa
BCTPEYATOTCS KAGMKN CBETIIO-3REJATOTO ceHa BOKPYT THTAaHOMarmerurta.: Omm
ojHopoyusl (0jHo 3epHo), umeior mupuay 0.05—3 MM, HapenKa BRIKWIAIOT
ITACTHHKE WIEMEHUTA.

Taxuy oGpason, mopdosorns cherHa B GOTBIIAHCTBE CIAYIAELB OMPE/IEACTCS
THIIOM TOPOJBI, B cOcTaBe KOTOPOIT oH mpmanmMaer ygacrme. (Dopma xpmeran-
IMYEeCKUX MHAUBHOB HTOr0 MHUHEPaJla CTPOTO ONMpefieleHHas B CYMECTBEHHO
amaTATOBOM arperare, MacCHBHBIX HITOJIUT-y PTUTAX M JUH3AX MeIKO3ePHUCTOTO
uitonura. VMeercsa ompepeleHHAs 3aBHCHMOCTL (OPM KPHCTAIIOB TAK HABHI-
BaeMOTO TIPU3MATHMYeCKOTO ceHA OT THIIA IIOPOJEI, XOTA 5Ta PA3HOBHIHOCTL
NpHHNMaeT ydacTie B cOcTaBe PasINYHBEIX MHHepalbHHIX arperaroB. Tolanko
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Tabnuma 36
MATHTOBHIX MECTOPOKICHIIT ’

Haemiu Bo-
TTpnamaTHaecKmnii L BouaoruueThii Kpyr TUTaHO-
MargersTa
Hepesn-
3 TOUHOH IpUBASKIL MHOJINTH M ¥ PTITEL Cen-anaTUToBLll | “yopygy | TervMa- LETMATHT
arperar CHERuT THT :
1 12 13 14 | 15 16 17 - 18 19 20
|

20.95 | 29.60| 30.50 | 30.44 | 31.71 30.51 20.52 30,07 | 30.85 29.95 30.09
40.73 | 39.55| 39.54 | 39.66| 40.10 39.41 38.69 37.91 | 40.76 38.02 38.32
0.07| 0.20 017 0.11 0.08 0.15 0.38 0.37 0.04 0.18 0.26
He onp. 0.35 He omp. 0.51 0.32 |He onp.| 0.64 0.30
0241 0.40 0.31 — 0.27 0.46 047 0.48 0.57 0.98 0.24
=10 1.23 1.04 — 0.40 0.36 1.56 1.51 0.43 0.95 115
036 0.40 0.25 0.14 0.18 .21 0.12 0.14 0.24 0.25 0.21
28,76 | 2785 27.72 | 2757 2597 25.71 27.92 2782 12561 26.17 28.12
0.05] 0.05 0.05 005 0.05 0.16 0.03 0.04 Ca. 0.06 0.05
= == — 0.32 - 0.75 0.22 0.34 0.40 0.73 0.38
e e e =M — — 0.07 0.07 = 0.17 0.04
0.49| 0.52 044 | 037 0.83 1.37 0.37 (.52 0.04 1.39 0.50
0081 0.04 0,03 — 0.10 0.05 0.05 0.04 0.51 0.02 0.06
- == = 0.61 — 0.04 0417 0.43 0.03 0.36 0.38

Ca. — ~ |He omp.| Cu. s = = =

— — — 0,56 - — 0.28 0.42 0.24 —— =
- - — 0.08 £ 2 X2 - — = 0.08

- — 038 | 0.10 — 0.11 — -— 0.11 — 3
— — — s s — L2 — — — 0.03
0.28¢( 0.19 0.2t == .30 (.50 = - — 0.56 0.20
100.11 1100.03 | 100.64 {10036 | 99.99 99.59 | 100.36 | 100.28 | 99.70 | 100.43 100.41
= — — 0.26 - 0.02 0.08 0.18 0.02 0.156 0.16
‘1100.11 100.03 | 100.64 [100.10| 99.99 99.57 | 100.28 | 100.10 | 99.68 ’ 100.28 100.25

Hdoposepckux tymap, 1937); 2, 15 —ropa 10wcmop, amamurur B. M. Baoaasen (Mmmepamsr XuOuncrux
i Jlopogepeknx Tyuap, 1937); 4, 5 —ropa Kykuepymaopp, agaymtuy A. B. Ilamoea (Mwuxaitmosa, 1952);
M. H. Boaropa (Muxatfmosa, 1952); 9 —ropa IOkcuop, amaautnr 3. M. Popomengo, (Aasdse aBTOpoB);
12, 14 — ropa Hyrucsymuopp, anamrng B. A. Eropos (Munepamsl XuOMHCKNX u JIOBO3@pCRUX TYHID).
nopa (MIyxman, 1939); 18 — ymenbe Naxmana, amamutng B, M. Baomaper (Munepaint Xutuicrux n Jlosoe-
Okenop, amajuruk 3. M. T'opomenko (JaHHBE aBTOPOB).

) foTee MO3IHIE MAIOPACHPOCTPAHEHHBIE PABHOBHIHOCTI, BOJOKHICTHIL cdeH
| 1 KaeMKH BOKPYI THTAHOMATHETNTA, BCTPedYalTCs HE3aBUCHMO OT THIIA M-
HepaJllbHOTO arperara.

\ Brawaenuna 3epsa cheHa comep/kaT BKIKYCHHA JIPYTUX MHHepa-
aoB. Tak, ragrmrdarsiit cder Hepeako COREPIKUT BRAINYEHUA HedeImHa, ITH-
puH-aBruTa, amgmbosa, JemnjoMeraHa, TUTAHOMATHETHTA, PesKe — KHOMUTA.
Paamep smix srmwuwenuit woxedrerca or 0.1%0.05 mo 0.5x0.3 mm. Hpose
T0TO, JUIA TaGIATIATOTO ceHa HepefKn TOHKIE MroJbIaThie BRITEHNA ri-
puHa, IMpHypodeHHLe K cepefiuHe 3epHA M CTPOTO OPHEHTHPOBaHHLIE Ta-
PaNIeNbH0 ILIOCKOCTH ONTHIECKHX 0Ceil.

B uwoitkuanTrgeckoM cderHe, kxpoMe amaTuTa, BCerja IHPHCYTCTBYIOT Te e
BRIIOUEHHA, 970 W B OypoM TafimTgaToM, HO OCO0EHHO THUMYHEL 1A Hero
ORDPYTIble BulfiedeHins KHOMHTa, pAcHoJaranimiecd B HEHTPATLHON dHacTH
3epeH, BAAIN OT BRINYeHUH amardTa. Hark TpaBIiio, BKIOUEHNd KHOMITA
He TIpaHndar ¢ AamaTHTOM.

Jlma npusmMaTiyeckoro, cdera XapakTepHsl MeJbuaiimme HroJbaaThie BRII0-

. UEHNA OIMpPHHA M MeJKHe ILIACTHHKN JennjoMenana, MPHYpPOTeHHIe K cepe-

j AHe 3epHA I pacnolaraiomuecs 0OLIYH0 TAPANIeNBH0 MIOCKOCTH OITITe-

" cxux oceit cdema. B BuHje MmeTRux BRIN0YEHHN HempaBHAbHOI O pMbL
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MOJKHO BCTPETHTL HedeJnH M arMPHH, a TAK/Ke MelKHne BRIOYeHHA Aana-
THATA.

Mapenra B cdene mabmomaioTcs M TazoBO-KAIKIE BRIUGHUI — OJIHO-
¢dazossie mysmippkn pasmepom 0.1—0.05 mm.

Ta6anTaarwii, kcemomopdunit u mofikmIATHYecKuil cheH B BHIe BRIOUYE-

HUIl B Apyrux mumHepanax He madmiogancs. I[Ipusmarnueckuit cder Berpe- .

HaeTcA B BHe BRIOUeHUIT B HedellHe, MUPOKCeHe, POTOBOH OOMaHKe, KHO-
nnTe, HHATMATHTe, TUTAHOMATHETHTe, JaMIIpoQmIInTe W apauaiante. «Hdaven-
Heliiy cden ObBaeT BRI0YEH B BTHDPHH-ABTHTe H HedelHmHe MEIKO3epHUCTHIX
Hil0JNT-y PTHTOB.

XumMmuueckunii cocrTas. [loause xummueckue apmanuss chena
npusemensl B Tadn. 36. CpanEmBas amalTmssl pPasaHIHEIX 00pasmoB cdena,
MOKHO B3aMCTHTh, YTO peaJbHON PasHHILI B WX XHMHYECKOM COCTABe HeET.
Copep:xanme OCHOBHBIX KOMIIOHEHTOB B ceHe Beame ojuHaroBOe, HabI0-
Jlal0TCA HeKOTOPhle CyINecTBeHHLe KOJeODAHHS B COEPIRAHHI CTPOHIMSA W IIe-
J0Yeli, HO KaKo#-1100 3aKOHOMEPHOCTH B 9THX H3MEHEHHAX YCTAHOBHTH HE
VAAI0CH.

Anamnsst chena Xopolio mepecuIuThBAITCA HA er0 KPUCTALIOXUMIIeCKYI0
dopmyny. Tak, npum mnepecdere XHMUIeCKNX aHAIN30B PACCMATPABAEMOTO
MHHepama OBUII I0JY4YeHL cCJAeIyIONie KPUCTAIIOXUMUYECKNe (O PMYJIL.

Tadbunruarnmii chen

i r i . a ‘:'H» 8 D 7.
(Cag.aaNap 4257 9)1.00 * (Tig g8, 0 FeghsFent, Vo o Zr

005 Co.01 Y 0.05 - 5i0y

u.ul)l.m .00

Hojikuanrnueckuii chen
(CavooNagon)i.09 * (Tig.05F €o.00Ma.01)1,00 * S104(00.080H 41 F g1 )1.00+
IIpnamarnuecknili chen

W 5 2 ] adt 24 . &
(Cag 96Ny 05K 09)1.01 * (Tizo0Al0.02F €.03F €01)1.06 * Si05.09-

Bonokuucrwii chen

(Caag.05Na0,09570,00)1.05 * (Tio.05AL0.04F €5 5o F €51 Nby 01 M85, 01)s 08 * S10,(05,570H ,06F.07)1.00-

IMpusegennne pacdeTsl INMIHIH Pa3 MOKA3LBAIOT, IT0 CYIMECTBEHHON pas-
HAIBL B COCTaBe MEHAY PadImIHEBIMA MOPHOTOTHICCKAMI PABHOBUIHOCT AME
cheHa He CYmECTBYeT.

Ha pmc. 57 orpaskenst 3aBHCHUMOCTH Me:xay comepsxanuem Na-+K m Ca,
Sr m Ca, a rtaxme saBucHMOCTh Me:Ray copep:xammeM Ti um cymmoit Nbh, V,
Al, Fe, Zr u Mg.

I'padurn ceugeTenncTByioT 00 OOBYHOM THIE M30MOPHHHIX 3aMeIIeHuii
(3adbasaurona, 1957). [l pasTmaHEIX pasHoBHHOCTeIl chena He nadI0HaeTCs
ompeeaeHHOTO Toaozena na rpagurax. Toreko BoXoOKHHCTHIT cdern 3aHH-
MaeT KpaiiHee IOJOReNHe 10 MAKCHMAIBHOMY COJEDP/RaHHI0 Kak Sr, Tar I
Na n K. B xubuncxom cene Ti opHOBpeMerHO0 nm3oMopdhHO 3amemaerca Nb,
V, Al, Fe, Mg u Zr. Ilo MakcHMAIBHOMY CONED/KAHUI0 BCeX 9THX IpHMeceil
Kpaiimee TOJ0KEHIC 3aHAMAeT TaK:Ke BOJOKHMCTHIL cdem.

B axneccopmom cene mMeeTcs HEKOTOpPas MPHMeCh PeIKO36MeILHLIX dlle-
smentoB. Cocrap adantanonmos chera (B % K MX cyMme), IO JaHHLIM PEHTIEHO-
cmexTpansHoro amannsa (amaxnmrux  JI. M. Iloxeskaesa), ciemymonimii:
La,0; — 13.6, Ce,0, — 41.7, Pr,0; — 3.9, Nd,O3; — 16.9, Sm,0; — 3.5,
Eu,0; — 0.5, Cd,0O3 — 3.1, Tb,0O3 — 0.4, Dy,0; — 1.2, Ho,0; — 0.2,
Er,0; — 04, Tu,05 — 0.2, Lu,0; — 0.4, . Yb05 — 44.6.

Ormomenme Nby,O, : Ta,0; B cdene Buep;anHoe, OHO COCTABIAET
10 : 0.86—10 : 1.1 (7 ompepenenuii), t. e. npumepro passo 10 : 1.

CIeRTpaILHEIMI AHATH3AMI B cleHe anmaTHTOBEIX MECTOPOKAeHIIl, KpoMe
yike YHOMUHABITHXCS DJIEMEHTOB, yiaBimBaoTca caabue aupnm P un odgenn
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ciabuie nupny 1 caennt Ba, Be, Cu, Sn n Ga. XuMugecknMn analmsaMu yera-
Hapausaerca mpucyrersme (OH) m F.

Taxum 0Gpasom, 10 XHMHYECKOMY COCTABY 3HAYMTEILHOTO PASIIIYHA MEHLITY
MOPDOFOTHYOCKHAMI DA3HOBHAHOCTAMH pPACCMATPHBAREMOTO MUHEpala He 00-
Hapy:uBaerca. Her oupenenenunix pasnmduit 1 B cocTaBe ceHa M3 pasiid-
HEX Mopoj. HekoTopsiy mekmiodennem B 9TOM OTHOIIEHHM ABISETCH TOJTBKO
OTHOCHTEIbHO MO3AHMUI BOJOKHHUCTEHI cdeH.

TepmorpamMmui cena UMEOT 0N peje e HHEI HHTEPeC B CBA3M ¢ IIPHCYTCTBHEM
8 yunepane (OH) n F. Tepmorpammsr 6yporo tabanrdatoro u skeiaroro che-

Na+k NV ALFE® Fe’ L r. g
30t x 30
25t 25t o
.D.
20 ° 201 ®
[ ]
5 15F
.ﬂ. »
w0t * s
(]
as 1 - 1 A i T
W g 320 L 5
Sr
osof
030 e
u]
&0
oy . 5
300 310 320 330 “C

Puc. 57. 3aBHCHMOCTH MedR[y COpePHanuAME M30MOPHHHEIX Ka-
THOHOB B XUOHHCKOM ceHe (B aToMHEIX %).

Kpecmugu — BOTOKHUCTHI cden, xpymwxu — rTadbauryareiii chen, read-

pams — HpuaMatnyecknil cherd. Ha rpadnkyn HaHecennl PesysibTaTsl mOJ-

HBIX XUMIRECKHUX AHadTHs0B, KOTOpble RaloT Hanbohree Oauskne K rTeope-
THYECKUM COOTHOINEHUA MEHy CTPYKTVPHBIMU TPYOHAMH KaTHOHOB.

HOB OKA3AJICEH I0YTH HeHTpadXbHEIMU. Y Oyporo cdeHa OTMedYAlOTCH TPH Ciia-
st axsoTepmmueckue ocranosru mpu 200, 700 m 1200°, y memxroro (Kaemin
BOKpPYT THTamomarseruta) — mpu 330, 550 m 1200°.

Dusuuecrne cBoiicTsa DBece mMophoiormyeckne pasHOBH-
HocTH cdena B OCHOBHOM OJUBKHM Me:KAY c000if 1m0 (U3MIeCKUM CBOIICTBAM.
Vaeannsie seca cdenos pasunr 3.48—3.55, wo orn Komebamums nmparTHIECKN
He NPEeBBIIIAI0T TOYHOCTH WX onpeperennil (nmkm.). Tseppocts chema 5—O6.
CraiinocTh MAKpPOCRONMMYECKH 3aMETHTh TPYAHO, MOJ MUKPOCKOMOM BHJ{HEL
CIeJIbl BYX HaupaBieHHil cnaitHoctn. Bieck game BCETO CTeKJIAHHEL 0 al-
MagHOTO, ¥ Oyporo tabmurdaroro cdenHa memHOTO ;kupHEI. Ha rpamsx 1ab-
InTHaTOr0 cdeHa BUHA XapaKTepHas PaLysRHAA 1M00eKaT0CTh. BoTOKHICTEIT
chen mmeeT MEIKOBHCTHIT GIeck. OrpaskaTennpHasi cmocoOHOCT: cdeHa B am-
mrudax, kaxk y margerura, mopanra 20.

B oGpasmax cden menpospadern; TOIBKO CBETILE PA3HOCTH HEMHOTO IIPO-
| ecpeunsaror, a Temmbie, Gypsle, HPOCBETHBAIOT JANIL B OCKOJIKAX W IIH(pax.
‘r.,ﬁ IlBer xuOnucknx cdenos pasmooOpaseH. B ocHOBHOM OW Baphupyer B Oy-
I pHX U KopmuHeBmX ToHax. Taw, TabauTdaTHIil I KceHOMODQHEIT cheHb MMeIoT

Oypolii mBer; raGuamrTuareii cden w3 PHCIOPPHTOB OOIAJaeT CBETHO-OY PEIM
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WMBETOM [0 AeAToro, peske — sedenniv. Cdern moirmmmTudecknii — Oy prrit
¢ posoBarsiM orTrenkom. [lpmamarmueckuii cen uame HMeEeT cpaBHUTEIHHO
CBOTJILI TBET — CBETIO-KOPHUYNEBHIL WIN Oy POBATO-KOPUYHEBLIIT, BOTOKHI-
CTHIIl, PE3KO OTIMYACTCH 110 IBETY OT APYIHX PA3HOBH(HOCTEIl: OH CBETJIblii,
PO30BATHIL, KEITOBATLII, pesie — cepoBaTiii. To ke OTHOCHTCH M K 3ROITHIM
KaeMraM cdera BOKPYT turaromarsernra. Pejko madmojaercs senenslii chen §
(prcuoppuTEl, AMATHTO-Hed)eTMHO-MOIeBOIMIaTOBbe Topoakl Topur Iloaunym-
- wopp), (opma ero TapHIiTanaH. |
-Qi—fgg Liper gepThl Genntii, y rXCTOGypmx <
o pasHocTeil cierka pO30BATHIIL.

TToj MERpOCKOTIOM TBeT cheHa cBeT-
JIO-KeJITOBATHILIL, CBeTN0-0y poBaTHIil,
Oy psiit m pozosaro-oy puiit. [Tmeoxponsnm
3aMeTHnInm  J10 CHJIBHOI'0, TOJBKO ¥
JREITEIX KAeMOK BOKPYT THTAHOMATHE-
THTA W Y BOJOKHHUCTOTO cdeHa ILIeo-
XpOom3M e[Ba 3aMeTHLII, B OCHOBHOM
IpoABIAeTCA pesKasa abcopOuus cBera.
J0F Bypuiii TabuuruarTsiii 1 KeemoMopdHbLT
cheH, a TaK/Ke (HAUMEHHBII MMET
no N, Oypo-KOpUYNeBHII TBeT, 10
N,, — cBeriao-0ypoii, a no N, — cepo-
BaTeiii. Y molkmanradeckoro cfexa
mBeTa TMIeOXPON3Ma NUMEKT PO30BHIl
orrenok. IIpusmarmyecknii cden niaeo-
Xpoupyer Tode B OYPBIX TOHAX: CBET-
J0-0ypHIX 1 sKeaToraTo-0ypex. Bonok-
nmetwii chen no N, ayrn Oyponarwrii,
no N, — becusernbii. |

IIpn marpesammm mo 350° Bece pas-
25400 501'7 w0 70‘0 T HOBHOJHOCTH cdeHA Teptqm'r I‘uYCTOT'y

OKPAaCcKH I IPHOOPeTAIOT sKeITHIL 1(Ber.
—N -l daomer mAeoXpousmMa PasHOBHJ-
nocreil cdenma Ha cHerrpodoromerpe
Puc. 58. Cmextpm nponyeramua cdema CP-2M (pue. H8) mokaszana, 910 ux pas-
mo N,u NV, JIMYHBC IBETOBHE OTTCHEN 00HeKTHBHH
Cbern: 1 — swewrsit; 2 — monoxmmerstii; 3 — 1 UTO TAOANTYATHI, TPH3MATHIECKIIL,
AT e 8 O™ MORRMAHTHYECKUI, BOIOKHUCTHIL It 06-
pasylommii KaeMKNM BOKPYT THUTaHO-
MArHeTHTA >KeITHIT Ced 4eTKO OTH-
vaioTcA 1Mo ToOHaM Ileoxpomsma. Haykmasa M3 mepedumciIeHHEIX Mo pdOTOTIIe-
CKUX PA3HOBUIHOCTEHl XapaRTepuayerca 0cOGBEIM THIOM mIeoxpomsma (cM.
puc. 58); B moaHOil Mepe HTO OTHOCHTCA M K PO30BATO-OYPOMY MOMKUITTHYE-

CKOMY cdeHy.

ITpn marpepanun cdema KpuBhie MOMJIOMEHUs CLIAKNBAIOTCA, CTAHOBATCA
OYTH HeHTPaILHBIME, IO PA3HEIM HATPABICHHAM B KPUCTANIAX COXPAHAIOTCA
IJIaBHBIM 00pas3oM pasiamuna B adcopOmuy csera.

Cen munepal ABYOCHLI, ONTHYECKH IOIO;KHTEIbHENl, IMIOCKOCTL ONTH-
yeckux oceit mapamrensua (010), yrox moracamua (8 mrockocern (010) x maio-
croerr cmafimoctn (100) npm » =589mp) y Bcex pasmoBHpHOCTEH OGIM3KHIL
36—40°, TompKko y BOmOKHMCTOTO cdema on cocraBiser 15—26°. Pasmmuma
B BeJIHYHHE IOKasarelell MpejoOMICHHA Y PA3IMUHBIX ceHOB BO3MOKHA, HO
TOYHOCTH WX ONpPe/eJeHus HHU3Ka. Y BCeX PasHOBHAHOCTeIl n,= 2.09,
n,=1.91—1.97, n,=1.90. Onpegenenno GUKCUPYIOTCA TOJILKO W3MEHEHM
B BHAYCHHAX 7, I TOJLKO BOJOKHHCTHIA chen 4eTKO OTANYACTCH OT OCTaJb- 3
HBIX 10 Beanunue n,=—1.92.
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(i BEICOKOIT TOumHOCTHI maMmepsercs yroa 21 (420, nua kotoporo
| xapaxrepHa peskasa jpucuepeus r >wv. Ilo semmunmue yraa 2V wee mopdo-
§ JormuecKue pPasHOBUAHOCTH c(eHA UeTKO OTJIMYAITCH JPYr OT Jpyr

(morr 37) marcumajsubie 3mavenng yria 2V ormevalorcd Yy «HUMEHHOTO»
[ i rabaurgaroro cema, MIHIMAJIBHBIE —§ €0 MO3HIX Muqnd)nhau,uﬂ.

Bemmmua yraa 2V cgena n ee guenepeus

i Tab6axmmxa 37
by

PasHOBHANOCTH chena )= 530 mp A= 594 mp } =660 my

« Tamenuwity . . . . — 31°30'—32°40" —
Tabauruarsiii, hm’}lomoprfl[lblu 23—25° 22°30"—28046" 250—29°
Ilpumaﬂr‘lecmnl. e Sl 19—20° 20°40'—25°40" | 22°30'—27°
Hoiikmnnrauecsnii . . 1790 20 °40r—24°15" o 27°
Haemin Bokpyr tur amoMarHe-

I o S A R o S T 194 18°30'—19°30" 23e
BoJoKmECTEIL . . . . . . . . - =15°30 —

WNamepenne yraa 21 mpousBoiniochk aBTOpaMH B KOHOCKONE Ha (emopos-
ckoM crosmie. [Las BOMOKHMETOTO ceHa M3MepeHHs ¢ellaHbl MO TPyHIaM
BOJIOKON B MOMEPeTHOM CeUeHHH.

ITepen nasnsrol prGHOli cen ommasasercs 1o Kpaam. HauGoaee merko-
ITABKUM ABIAETCA POBOBHII BOJIOKHUCTHIL ceH.

Chen carabo smexrpoMarnnTHiii MuHepan. B kuelTorax He pasmaraercs.

10 A

_L“l b P ol

0 b

&

; lHl ;l,;Lx,I”“uH “fL g
10 15 20 2 30 35 40 45 50

Puc. 59. Tpadur yrnos © © WHTEHCHBHOCTH OTParKeHui
(«cTonGuKoBan jaEArpaMMa») TaGaHTIaTOro (A) M BOJOKHHCTOrO
(B) edena.

55

Mmeercs oxoso 20 mopommrorpamMm cdeHa M3 PA3HLIX ANATUTOBHIX MECTO=
posspenmii. B Tabn. 38 mpuBopATcs 1OPOMEKOTPAMMEL TOJNBKO Tpex manGomee
XapakTepPHEIX PasHOBHAHOCTEIl: TabAMTIATOr0, IMPA3MATHUECKOTO M BOJOKHH-
¢roro ceHa, TAK KaK BOOOINE BCe TIOPONIKOTPAMMEL HICHTHIHEL,

TIpu pacemoTperny TabAUIBl TPYIHO YIOBATH KaKYI0-IH00 PasHHIly MesKIy
OCHOBHEIMM pasHOBHAHOCTSME cdena. OpHako mpH IOCTpoeHUN rpaduka yr-
J0B B, ¢ yueroM WHTeHCUBHOCTH oTpaskennil (puc. DY), BEIACHAeTCHA, 9TO BO-
TOKEMCTHI cded HeCcKOJLKO OTINYAETCA OT BCEX IPOTIX.

Hpnr xapaxrepucriike QIANTECKAX CBOIHCTB CHEHA OTMCYCHO HENOCTO AHCTRO
(GopmBI T pasmepa ero MHAUBHAOB, TBera, Benawdunnl yriaa 21. Oxpacka xu-
fHHECKOTO cdena IO cBOGI WPHUPOJgE B 3HAYATENLHON cremeHu pedextTHas;
4TO FKe KAacaeTcs BeAmannel yraa 217, To ee M3MeHEHNs, 1O MHEHOIO aBTOPOB,
cROpee Beero ciaejyer o0bACHATH 3aMemeHMeM KHCIOpPOna B cfeHe THIPOKCU-

g oM 1 HTOPOM, a BOBMOMKHO Jlayke HEPABHOMEPHOCTBIO pPaclpeelenus moce)l-
HIX B KPUCTAINYECKO pemeTKe MiHepata. Il comalennio, HI3Kagd TOYHOCTD
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ompepenennsd H,O0" u F ne nosponser npoBepuTh a10 mpemnoiomenie. ¥ Bo-
TOoKHICTOTO cheHA N3MEHeRNe ONTUYECKIIX CBOIICTB MOKET OhTh CBA3AHO ¢ 13-
MEHEHUAMH B CTPYKTYpe KpucTallimdeckoil pemerru (tadxa. 38).

TaGuamma 38
ITopomgrorpavmer edena

TabauTuareil IIpuaMaTHIecKInit BomoKHHCTEI Iajon
MHTeH- da HHTEH- da WHTCH- do HHTEH- dg hhi
CHBHOCTD o CHBHOCTE W CHBHOCTB TR CUBHOCTL T
| 1 4.51 2 4.87 011
4 (3.579) 4 (3.603) 4 (3.600) 5 3.57 111p
9 3.237 9 3.253 9 3.270 10 3.20 111
8 2.999 8 2.999 6 3.010 9 2.98 202
4 (2.892) 4 (2.889) 4 (2.880) 51 2.85 200
10 2,605 10 2.605 10 2,619 10 2.5 121
| 2.366 1 2,382 1 2.532) - - -
7 2,283 1 2,285 6 2,286 74 2.26 220
1 2403 1 2410 1 2113 2 2.09 —
6 2,062 ] 2.065 4 2072 6 2.05 -
2 1.938 2 1.979 il 1.948 2 1.932 =
3 1.805 3 1.806 2 (1.812) 2 1.804 ==
4 1.744 4 1.748 ip 1.751 o = =
D 1.703 ] 1.705 2p (1.727) B 1.734 ==
6 1.643 (1] 1.640 2p 1.707 6 1.693 —_
) ¥ 508 7 1.555 4 1.648 i/ 1.630 004
2 1.529 2 1.530 3 1.563 6 1.563 -
8 1.494 8 1.493 2 1.532 —_ — —
8 1.415 8 1413 4 1.499 i 1.488 404
5] 1.345 5 1.345 2p 1.425 9 1.410 400
6 1.305 (i} 1.304 2p 1.415 — - -
4 1.274 4 1.274 2 1.346 b 1.343 —
2 1.227 2 1.225 2 1.306 B 1.302 —
4 1.133 4 1433 2 1.277 B 1.274 —
4 1.107 4 1.106 | (1.228) 2 1.225
2 1.078 2 1.077 2 1.134 B 1.3 242
2 1.042 2 1.043 2 14146 — — —
2 1.030 2 1.029 3 1.107 3 1.106 —
3 1.015 3 1.015 4 1.077 - — —
3 0.998 3 0.999 1 1,063 2 1.074 —
2 0.954 2 0.955 1 1.042 —_ — —_—
2 0.938 2 0.939 1 1.030 — — =
- — — = 3 1.015 — — —
- \ — — — 3 0,998 - — —

MDpumeuwanmne: YVeaosur caeanw: Fe-nanyvenne, I == 67.5 s, Hoﬁp. = 0.5 MM; p = pasmnl-
Taid auanA. PacueT npousseied E. I1. T'epmanoBeiM.

Yenosus oGpazoBanusa u na3menenn s OcHosHag macca
chema (Oypsrit, TaGIATIATHIl, NONKNINTHYECKWI M, BEPOATHO, «AUMEHHBIN)
BOBHMKIA, TIO-BHIUMOMY, ONHOBPEMEHHO ¢ TeMW MOPOJAMI, B OCTAB KOTOPHIX
HTOT MHHEpaJX BXojur. Taroe 3arI0TeHHEe BLITeKaeT W3 TOro (arTa, 9T0 JIA
KasKJi0T0 MHHEePAILHOTO arperara THIHYHA OUpefedeHHad (opMa KpHCTAIN-
MECKUX WHANBHAOB cfeHa, OTUHAKOBEI XApPaKTePHH IBeT, OIMpejieleHuni
pasmep yraa 2V.

llpuamarnueckuit cen ABIdercs: Gollee Mo3THeH MOAU@UEanMeil, 0 weMm
CBHISTEABCTBYIOT PesKEHe KONefaHWA pasMepoB ero KPHCTANNIYeCKNX WHjN-
BUJ[OB, MeHee TeTKAA 3aBHCUMOCTD MX (OPMEI OT THIIA TIOPOJH, OTCYTCTBHE
CBABH € OIpEIENeHHBIM THIOM MHHEePAlbHLIX arperaTos.

Boaoxumernifi cdeH — PazHOBHAHOCTH, BOAWKMAA HA MO3JHUX ATAAX
DHIOTEHHBIX ITPOIEeCCOB; TO K€, BO3MOJKHO, OTHOCHTCS M K KaemkaM cgeHa
BOKDYT THTAaHOMarHeTuTa.
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Cden yeroitunsnii munepan. B oHJOCeHHBIX YCIOBUAX OYEHB PeKO 110
cpeny pasBuBaercs XapakrepHas kKemeduroBas KaiiMa (KOpPOHHT), COCTOAIAA
N3 paM3anTa, IeKTOJIHUTAa U STHPHHA. Bo3MomxHO 3ameleHine ceHa JamMipo-
(maamToM: MHOTIA JaMOPOQUIIHT clIaraeT HepPOBHBIE KAGMKH BORDYI 3epeH
cherna. B ax30TeHHBX yeloBHAX cfieH 3aMeNiaeTcs aHaTa30BBIM JTeilKOKCeHoM,
TOHKMMH W SYENCTHIMII arperaTaMm 4MCTOr0 aHarasa.

BTOPOCTEIIEHHBIE MUHEPAJIBL

Hantnerni moxrxeBoHd moar
(K, Na)AISi;0,

Monokaunnas uw MPURAUHHARL CUH2OHUA

Campie obmue CBeJeHIA O TMOJEBHIX NIIATAX XHOUHCKOrO MaccHBa ORLIN
noayuenst 8 1930—1937 rr. (Kynmerewmit, 1932; Boumrenr, 1933; Mumepams
Xubmuacrkux u Jlopozeperux tynmap, 1937). JlerannHoe maydenme moIeBbIx
MIaToB paiioHa amaTUTOBLIX MeCTOpos;kmenuit magaioens B 1945 r. JI. JI. Co-
noporEnkoBeit (1959) mama xaparrepucTnka MOpPHOIOTHI, MUKPOCTPYKTYD,
XHMAYECKOTO COCTABA IMOJEBOTO IMNATA AMATHTO-He(eIMHOBHIX IOPO, BMe-
MAIOTIX PHCYOPPHUTOB, WHOMUT-YPTATOB W IerMaTuTos. IlpuBopmmasi 1o
ONTUYECKAS XapaKTepHCTHKA II0JEBBIX INHATOB BechMa ITPOTHBOPEUHBA.
C. C. Kypoaroesim 1 A. @. Muxaittosoii (1954) nomyuensr cambie o6mie cBe-
jeHnsI 0 noJeBslX Immarax Pacsymuopperoro mectoposkgenus. M. L. Hopd-
MaHOM M3y4deH XUMUUYeckinii cocrasn CPABHUTENLHO pejIRo BCTpeYalomerocs
ajgyJsapa.

ABTOpaMH H3ydYalcA TMOJEBOI MITAT BCEX MECTOPOMRASHUIH, IIPH DTOM 0CO-
foe BuuManie ObLIO yjedeno ero U3HYeCKHM CBOMHCTBAM, XapaKTepPH3YIONIM
crenenb yunopsagouenHoern u rtpurianaHocTH (Mapdymma, 1960) mmmepazna.

Pacompocrpamenue. [lonensie mmarsl MOTB3YIOTCS IMHPOKHM
pacmpocTpanenueM B XHOUHCKOM MaccHBe, ABJISACH TAABHEIME OpopooGpa-
3VIONIMA MUHepaJaMi OCHOBHEIX KOMINIEKCOB mOpox. B oforamennnix ama-
TATOM HOPORAX TOJEeBOIl TIMAT TAK/Ke NIMPOKO PACHpPOCTPaHeH, HO KOJIMdYe-
CTBeHHOE cOjiepsKanie ero B OOJBIIMHCTBE CIYYaeB HEBeJHKO.

Hanfoanmme copepskanisi mMOIEBOr0 IMNATA OTMEYAOTCA B IIOJIEBOIIIATO-
fed e MHO-AIMATHTOBRIX IOPOJIaX, B IHeMEeHTe AMaTHTOBON OpeKYHH W B cdemo-
Bom mitornTe (cm. Tadma. 1 m 4). B cymecTBeHHO amaTnTOBOM I AmaTHTO-cEHO-
BOM arperaTax COgep/Ranue ero He3HAYHTeNBHO, COBepIIeHHO OTCYTCTBYeT
0H B JHUH3aX MeIKO3¢PHUCTOr0 HiloamTa.

B pucuwoppurax moseBoil mOaT ABIAETCA OJHIM M3 TIABAEIX MHHEPAIOR,
B UIOANT-ypPTATAX CcOjAep;KaHme ero B cpegdmeM He mpessimaer 3.0—4.0%,
I TOABKO B MX IOJEBOIMTATOBHIX PasHOCTAX om0 momgmumaercs o 10—12%.

Pacmpepenenme moeBoro Immara B IOpojax B o0meMm HepaBHOMepHOe,
HO B OZHOII M TOii yKe TOPOJe Ha 3HAYHTEIBHEIX ¢ yYacTKax MHIIBHIH TMOJe-
BOrO IIaTa paciipejefensl O0LYHO PABHOMEPHO, HA PACCTOAHUHM 2—4 1Win
10—20 cm mgpyr oT jpyra, B 3aBHCHMOCTH OT ero cojepswanus. Ilpm suaqm-
TeALHBX KOJCOAHIAX COJEP/KAHMA IOJIEBOr0 INMATA B INTHUHCTOI amaTuTo-
ped e MHOBOIT TIOPOJIe, HANPIMED, TeTKO BLIAEIAITCA HAHOOIee XapaKTepHbIE
snavenusn — 0.5—0.7%.

Becbma paBHOMEpPHO TMOIEBOIl MIaT pacnpejelieH B jRIVILHEIX JIYSABPHTAX
n witonnTax. ToIBKO B IErMaTHTAX pacilpeleleHiie ero OLBAeT Pe3K0 Hepas-
HOMEPHBIM Ha orpanmyeHHbx ywacTrax (0.5—1.5 m).

Hanmessiit moaeBoil mmar B MOpogax accomuupyer U IpaHnduuT co BeeMu
0POA000PAsY0IMUMII MUHepadaMin, 00HAPY/KeHHLIMI B paiioHe MecTOpOKe-
HHII. B merMaTuTax ¥ dIUreHeTH4YeCcKHUX HKHJIAX K BHJJGJIeHHAM MOJeBOTo mimaTa

. IPpHYpPOYeHBl CHKOIVIEHHA IeRTOJHTA, JenmjioMellaHa, aCTpO(i)HJ[JIHTa, aM(I)IrI—

127



6os1a, HBIMAINTA W BWILIHOMHTA. VINIMBUABL 11071eBOro Immara B HOpojax
M TerMaTHTax PeAKO PACIONArapTes PAIOM ¢ 3epHaMU cdeHa 1 0COoGEHHO
¢ BRIENCHIAMN THTAHOMATHCTHTA.

Dopma mw pazmep 3epHa I[lopogoodbpasywmmuii moxesoit muar
B pUCYOpPPHTAX, HIIOAUT-YypTHTAX W BCeX aNaTHTOBHIX HOPOJAX NpeACTABIEH
KPYIHLMI MIACTHHYATRME I TaOIuT9arTeMir mupuBmyamu (3—10 cm), moii-
KOTUTUMeCKT BRIIOUYAIDIIME HeelHH, peske — amardT (MOHKAINTHYCCKHT
noxesoit mmar). Mnansuuer moleBoro mmara OGHMHO WMET HempaBHIbLHLIE
U3BUIMCTHIe KOHTYPHI, 9acTo ONmpejielisemMble OKPY/RAOUMIMI MAHepalaMmi.
Bpocrkn mHedenitua B [OTeBOM MinaTe Pacrmodo;keHbl GECHOPANOUHO, pasMep

Puc. 60. I'padmdeckoe cpacranme HedelmHA H I0OJIEBOrO
mMaTa, samHMaliee HOTEPCTHIN MeKTy aepHaMu Redeiu-
na. Ilaud, ¢ ananusaTopom, ysea. 40.

ux Bapeupyer ot 0.1 My g0 1 cm, $opMa BpocTKOB HedelnHa pasawaHasi, HO
0GKYRO OHA BHCP/KAHA B npegetax OfROI I TOI mKe MOPOIH.

B paiione amaTHTOBEIX MECTOPOKJEHNN BCTPEUAIOTCA JIETANLHO OXapak-
repusosannsie A. B. Nanaxopsim (1959) MuKpomerMaTnToBhie ¢pacTanms 1moIe-
Boro mmara n Hederuna (puc. 60).

Meaxue nrinovenus zepen anarnra (0.1—0.3 mm) B nosenom moare ama-
THTO-HeeINHOBHIX T alaTHTO-cEHOBEIX TOPOI PACTIPEETeHb CPARHATEILHO
paBHOMEpPHO, (e3 KAKNX-TH00 BHAHMEX 3akoHoMepHocTeil. B momeBom mmarte
TOJIEROIMMNATO-HeeINHO-AMATHTOBEX TOPOJ] 36pHA ATATATA pAacIONaraiTes
B BUJIE TeMovel, 9acTo M0 HANPaBIennio coailHocTH HIn oTAeldnHocTH (puc. 61).

Hepeakn B 11oeBoM mnarte mMOPOJ BRINUYEHEA 9ePHOT0 HroJABIATOTO HIH-
pHHa, OPHEHTHPOBAHHEE MO CIAHOCTH; peske HAGTIONAKTCH BRIOYEHNA K-
TONWTA, ACTPOPGUIANTA, HATPOIATA U KaHKPHHHTA.

1o npery m crenmenn mWpo3paynocTH BHIETAETCA OXeHO-JKEITHIH BOJAHO-
TMpos3padunniii, OecnBeTHHIl I[PO3PAYHLLl, OecHBETHBII NOXYNpPO3padvmbil I
Ol HO-3EICHBIT HeTPO3PAYHLIL NOMKHINTAYeCKHl nojgenoii moar. Berpe-
qaeTcs Takyke Oy PO HEMPO3paTHbiil TOTeBONR AT i Helpo3paTHblii MATOBBII
(mpunoBepxHoCcTHBe yyacrku). llepeumciennsie pPasHOBMIAHOCTH IIOJIEBOTO
IHaTa BCTPedaloTcs BO BCeX MOPOJax.

B mermarmrax, sn@reHeTHUECKHMX HKIIaX M MerMAaTOMIHLX ydacTKaX I0-
PO pa3BETH KpYHHLE HEQEBHAH TOAEBOTO HIMATR, He COREP/KAU(He BRIK-
gopnii Hedennpa n amarura. DopMa UX Hame HeOPaBUILHAN, pesie HpPH3Ma-
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THYeCKAafA ¢ UYaCTHYHON OrpaHKOIl (merMaTdTLl, OIMTeHeTHYeCKHe FKUJILL),
pasmep or 2x2 no 1014 cm. Ilo mBery u cremenym mpospadHocTH 5TOT
MOJIeBOIl IMMaT AeJUTCA HA Te #e IPYNIL], YT0 ¥ TMOHKIINTHIeCKIIL.

B RuapHBIX JyaspuTax TOJNEBON mmar JeHCTOBLIL; JelicThl OpPHeHTHpO-
pansl 1o majeruo sxuia. Oum OecrBered, MOJYNpO3paveH, B HeHmaMeHEHHBIX

Pxrc. 61.

A — nonepoi mnar ¢ (HAXMATHEIM YracaHuem», BRIOYAIOMUl sepua

anarnra (1). Anarutopstif mitonur, ropa Kysasmop. llnud, ¢ aHamu-

garopoMm, yeesi. 20. B — modaesoilt mnar, skiovalonmrit anarur. ITome-

BOIIMATO-Hedpeanno-anamnTosand nopona, ropa Hoausymaopp. Mamd,
Oes aHainIMsaTopa, yeea. 20.

JAyABPATAX HDOYTH He CONEP:KUT BRIIOUeHHi. Pasamep jeiicT mosjeBoro mmara
or 0.3x1.0 mo 1.0x3.0 mm.

JleiicTonpiil moMeBoll mmar PasBUT U B JKEABHOM WioamTe HA rope Iloau-
BYMYOPp; pacmpocTpaHeH OH B IOJeBOIMIATOBOM TPaXHTOMIHOM HIi0JNTe,
OpexunmpyiomeM anararo-uedeanuossie mopomsl (ropst Hwsopmaxk m Cyo-

| ayaiis).

9 O. B. IvAKHH 1 1P, 129




Wspenra B pailoHE AmaTHTOBBLIX MECTOPOKACHHII BCTPEYAIOTCH MATOMOII-
upie (1—>5 cM) moMeBOmMIATOBEE ITPOSKILIKA, COIPOBORAIOIIIECs OTIeNbHEIMU
KPYNHHME TPH3MaMil 9YepHOT0 ArMpHHA, KARKPHHUTOM N BIJIHOMITOM.
B raxnx o6pa3oBaHMAX THDA SOMTeHETHYECKHX K 10JeBOIl ImaT GRIBaer
npejcTaBied METKUMM OKPYrIAbIME OecHBETHEIMH, HO HEIPO3PAYHBIMU 3ep-
HaMIH.

[Tponece anpbUTHAANAN KaJdeBOTO IOJEBOTO IINATA HAOIIOHALCH TOILKO
B paiiore HysapilopcroOTO MecTopoOsRACHUA, TAaBHMM 00pasoM B IMerMaTOM[I-
HBIX yYacTKax anaTuTo-nedelTHOBBIX IOPOJ BOMH3W HTUPUHOBLIX Hedeammo-
BEIX cHeHnTOR. ITposBirer sToT IMpoNece 09eHb cIabo: MelKHe OKPYIJIbie 3e]-
HHIIKE alndnra 00pasylT HeOOIBIINE CKOIUICHHA y IepHdepHim KpyIubix
WHMBUOB KaJMeBOTO IIOJEeBOr0 INTATa.

Mopdonorndeckne pasHOBUIHOCTH KAIHEBOr0 NOIEBOTO INmara W WX
pacirpocTpaHeHiie OXapaKTepuzoBaHKl B Tabx. 39.

Xuvmuuecrxuit cocrTas. Heboabmoe cojepskamie 10JIeBOTO
mnara B amaTHTOBHIX MOPOAAX OTPAHHYIIO YHCHO ero MOJHHIX XUMITeCKAX
aHAIM30B. JTOMY CHOCOOCTBOBAIO TaKyke 3HAYATENLHOE BATPA3HEHNE MUHe-
pala BKIIOYEHWSAMI ATHPUH-aBIUTA, adatnTa, chena u uedennna. [lua ynamre-
HHUA DTUX BRITOYEHNIH aBTOpH MCIO0JAb30BATH MArgvTHYIO 1 JIeRTPOMATHUTHY IO
cellapalio, JIejeHle B THHKENHX KHJKOCTAX M pacreopenne. I3 pesyawrare
OBJIM BBIIOJAHEHH TPU JTOMHEX XHMHYeCKNX aHAlW3a MOJEeBOTO IOIara Ha3
pailoHa amaTHTOBLIX MECTOpOsjeHNH, pomonmusmue gannnie L. M. Kymier-
crkoro (1932), JI. JI. Comoposmwrosoir (1959) u M. ]JI. Iloppmana (1962).
Pesyaprarsl XWMHYeCKHX aHAIMA0B IIOJEBEHIX TIIATOB IIpUBejeHH B Tadx. 40
(XxEMUYECKTe aHAJAH3LI PAcIpenele bl 0 MO pPQOTOTIIIECKIM Pa3HOBHHOCT AM,
npusefenabin B Ttabi. 39).

Tabanma 39

MOPC']DJTO[‘II‘!ECHKB PAasHOBHAHOCTH KANHEBOro mOJeBOro mmara W 1acToTra MXx
BCTPEIALMOCTH B PAa3aIuqHbIX NOpogax

- - .
B
E g% = &
g B o
ob a2 = Rg = =3
DOpMBT KPUCTRTTNICCKHX 11Ber, g a2z lF'g 2 (50 g E = 2 E
HHIUBHIOB 1PO3pavHOCTE & 2L |g=cx S U EE =
=] 58 2oEH|lEHAEl < EESE| &
7 | 88 |[EEEolBox] 2 | HEE | B
= 29 |Smogc| ESas = neg | E
B | |[BEeEe| HeS| 8 O =S | &
A Bs |[“dEcE|<eR| B | BXE |B
Baepuo-kenthii so- | 4~ | - 0 0 0 0
: AHOOPO3PAY-
Hpynnuie niiacTHOYaTHe ﬁmﬁ (% P
DOMKAINTHIECKIe HH- Becnpernuil npo- A e oty e 0o lo
JMBULL B HOPOjax u apawmmtii (I1). I
RERpeBRARE RS UDI Becuperemit moxy- | 4 | 4+ | +« | 4+ |4+ | 0 |0
BMATHYECKTS MOHO- npoapawmsit (111)
'T‘E,':ﬂa”m s Baegno-sexenmit m | 4 | - 0 0 |+ 0 |+
5 3ejjeHbiil  Henpo-
apaunsiit (IV).
Jeiieroroll noaenoi Becupernnii  wony- | 0 0 0 0 0 Zp-. o
mnar. npoapaunkit (V).
Meuikue OKpYTIIEIe Becupernii wempo- | 0 0 0 0 | + 0 @
sepHa. apaunmit (VI).

Mpumevanne. (0 — RaTHeBHii TOJEBOIl mMIAT He BCTPETACTCH, -+ — CPABHHTEILHO DEJIOK,
-+ — XapakTepen JIJIA MAHHBRIX TODOJL.

CopepskaHme pPazImUHBIX OKHCIOB B IOJIEBHIX INNATAX BAPLAPYET B IHe-
Gonpmux npegenax. HoneGanna B copepsrannn meroueii Na,O n K,O oruactn
MOKHO 00bACHUTE HOTOTHOCTHIO IX ONpefiesIeHn s U pasjedenns. 11pu mepecuere
aHa/M30B HA YCIOBHLE HIEMEHTAPHLIe MOJEKYJILl BIHO, 9T0 OCHOBHYI 9acTh
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Tadbnunma 40

XuMu4ecKHne aHaJIu3bl I0JEBBIX mmaToe (B Bec. Y) M MX HepecyeT Ha YCIOBHbIE
MuHansl (B moa. 0)

I IT 11T v VI
KoMIoHeH s

.' 1 2 3 & i 6 7 8 9 10

TR Gt |
F S5i0s . . . . . .| 6270|6452 | 62.92| 62.06| 63.74| 63.06 | 64.39 | 64.10 | 64.52| 62.28
0 L — 0.12 0.08] 0.06] 0411 005 040 0.07 0.07
Al v . . .« | 2043 1854 ] 1902 19.28 | 18:50/1 48:59 | 18,35 | 18.34'( 18.:63]1 19.05
Hes0a . s o 0.49 (.59 046 069 0.81 0.2 07 060 0:32 0.77
L R R o 0.62 0.21 0.4 009 007 0% 044 S04 024 0.07
V0D B bl o e i e G, [y S o, ol N e DO SR 1, OO S0y S 10y o o o BT
e R Lo 0 Yy 0.06 004 0.08) 044 044 007) 007} -0.04] 0.05
AL L = e 0.37 0.22 092| 056| 046 0.80( 030] 0.20( 0.7 0.74
T e e 0.13 0io4 = 120010 6002 0Ty 0:a T 002es 2.72
BN () =i e T R e O =058 S 083059 119 | S082 [ hS e 0:85
Ko .o w0 o] 1166 1449 A B0 S 528 MBS 16401 14.34 | LAST 1188 1448
GO s — 0.18 — —_ —_ —_ 0,06 0.11 (.22 —
BRI, T N 0.50 0.41 0461 006 030 046 0.36) 0.42) — 0.06

Cymma . . .| 99.54(100.36 |100.32 |100.04 [100.80 |100.30 [100.18 | 99.70 | 97.35 [100.84

OprokrazoBas i
Mojexysra . . .| 683 87.87 | 90.32| 92.73| 92.71| 92.29| 86.16| 91.78 | 85.39| 86.33
AnnOuToBasg MO-

JERYTIA. o & wme] 2141 857 | 8Tl 2:90ik <478 - 364 1 1023 564181 [ 510
AnopTuroBas Mo-

Jexyra . . . . 1.6 0i8s T 3821 2064 1381 348 0.85| 4h0T | -084[ ik
Ilensaunanosas Mo-

JeKYyJIa . & « .| — 028 | 0.99| 221 1.43( 092| 0.26]| 029 — 513
JrapmH-aBrur . .| — 243 | 2.0 221} 8.2 23 230 4.60( 295 2.50

IIpunvmeuvanne. Togepoii mmar: 1 —anyaap na nermarThra, ropa IOKenop, anaJnTi
E. M. Hyabunukaa (komnexuma M. JI. Hopdmana); 2 — u3 neMenrta AanmaTHTOBON Opexkuwnu, ropa
Hyeupnop, anamwruk T. PovmanoBa (ZaHHLe aBTOpPOB); 3 — u3 pucdoppura, ropa HKyRucBymdopp,
agamuTng T. @. Hopayxuna (ConopoBHnKoBa, 1959); 4 — n3 mermMaTuTa B CETHATHIX anaTutTo-sedeim-
HOBHIX mopoiaax, ropa Hyruesymuopp, anaaurnk T. &, KopayxuHa (Conoposunxora, 1959);
5 —mua mioimT-ypruta, ropa Kykmesymuopp, asanutuk T. d. Hopayxmsa (Cononopnuxosa, 1959);
6 — n3 OJOKOBRIX anaTuTo-nedennHoBEIX nopox, ropa Hykuesymuopp, amagautus T. . HopayxuHa
(ConoposHukoBa, 1959); 7 —n3 noaeBommnaro-HedenwHo-anaTATOBOIL 1opoin;, ropa IloausymM4opp,
adasmTur T, PoMaHoBa (Janubie asTtopoB); 8 — w3 pucuoppuTa, ropa IloausymMyopp, abvaJuTHi
T. PomaHoBa (1aHHbe aBTOPOB); % — M3 HerMaTHTA B PHCYOPPNTE, MMKPOKIHH, X0JWHA p. Puciiok,
asaguTuks M. M. Cryramosa 1 B. A. EropoB (Muuepaast Xudounackux m JloBodepckux rymap, 1937),
10 — 13 muarn B niiomur-yprate, ropa Kykucsymuopp, amamuTurk T. @, Hopayxnna (Coloj0BHHKORA;
1959). Pumecrne nndprr — Mophosiorinueckne pasHoOBHIHOCTH NojeBoro mnara (rtabsr. 39).

COCTaBIAET OPTORIA30BAA MOJIEKYJTa, B MeHBIOEM KOJIHYeCTBE COMeP/RATCH
arp0NTOBAA, AHOPTHTOBAA M Ieab3mamoBas. Uem Gonplle B 1I0JeBOM IIOATE
OPTORJIA30BOI MONEKY/IEI, TeM MeHbINe aJXbLONTOBOI, T. €. COJlCPIKANNE HATPHSI
I KaJusg B MHHepalie B o0umeM M3MeHsiercs oopaTHo mpomopruaonairsno. Co-
Jlep;KRaHile ke aHOPTHTOBOIT 1 1[eIB3HAHOBOIL MOJIERYI B GOMBIINHCTBE CIydYaes
NOBHIINIEHO WMEHHO TaM, TIJle BHIOIe COJAEPKAHIE OPTORIAB0BOM MOIEKYJIIHI
I HOKe OTHOCHTeNbHOEe cOJepskanHe aIn0HTOBOTO MAHANIA.

HecmoTpsa Ha ToiaTe  bHYI0 0OTOOPRY MaTepHaia Ha AHAIHSH, He HCKIIOYeHO
3arpAsSHeHUe ero MHpPOKceHoM, moaTomy Bce kouaudectso TiO,, Fe,0, FeO
1 MgO 6pimo mepecunrano ma arnpuH-aprur. CoracHo TakoMy pacdery, co-
JepsRapne BPOCTKOB MUPOKCEHA HE 3aBICAT OT cOCTaBa JI0JEBOTO TmaTa M Io-
cruraetr 3% . M. JI. Jloppmanom mpu mepecuere XHMAYECKOTO aHaIM3a agy-
aspa (tada. 40, apanna 1), B KOTOpOM, 110 €10 JAHHEIM, OU€Hb MAT0 BRIIOYE-
q& HHUE TUpOKCeHa, OBUL BhjieNeH Kaiueso-;kenesmersii muHal K,Fe,Sig0,,

(1.6 mox.%) 1 mosexyssr THia anoprura — MgAl,Si, 0 1 FeAl,Si,0 (5.1%

9* 131.




i 2.3% coorBercTBeHHO). OHAKO B HPABMILHOCTH TAKOIO pacyera yBepeH-
HOCTH HeT.

[lpn mepecuere psAga XUMAYECKHX AHATHB0B HA KPUCTALIOXHMHICCKHE
(GOopMyaBI, 3a BHIMETOM MOJERYNXH STHPHH-aBruTa, ORa3ajioch, YTO B TpPyHIe
OIHO~ ¥ IRYXBAJTEHTHRIX KATHOHOB TOCTOAHHO HAOMIONABTCH HEKOTOPHIl Hemo-
CTATOK:

iea e O 1,
anaims 2 —(K fm n‘%o(,adn o
ananms T — (K 10»4 2,950

Ba
aHaJuaz 8 — (I\ Na, .. Ca. . Ba Al (a5

Ba Al 8]

0 D(l'i)ﬂ 948 1 lr’b 2.990 8
.86 4 0 (380 l} 009 0.00¢ 1)0 856 Al (}
0.901 2,030,006 000:3)0.!1{7‘ 1(14 1y g03™se

Hecoorserersue ¢ TeopermuecKoil QOPMYI0il MOMKHO 00BACHATEL TEM, ¥TO
HexkoTopoe kosaungectso Mg*? m Fe*® sce me maomopduo BXopuT B cocras ca-
MOTO TIOJEBOTO IIIATA.

[Tomensie mmaTHl Pasim¥HBIX TOPOJ OIMBKH 10 XHMUYECKOMY COCTABY,
Cpemyt MOP(OJIOTHYECKNX DPasHOBHHOCTENl BHIJIENACTCA AMyldAp, B KOTOPOM
cofepRanite anpOUTOBONH MOTERYIB Morpimeno 1o 21 % , o 3epaneTsiit moaesoit
mWpaT U3 No3gHel FHUIKE, 0OTIHYaIMiica MakcuMalLENM cogepxannem Ba0,
nocraraomuym  2.72%

IlosykonudecTBeHHbE CHEKTPAIbIbIe AHAINBLL 1101eBRIX muaTos (Tabm. 41)
IMOKa3aJ, 9T0 B HUX, KPOMe OCHOBHLIX 5JIeMEHTOB, CONEPIKATCH PHAJL DIeMeH-
TOB-npuMeceil. V3 HAX «CKRBOBHBIMIY, XapaKTepHLIMI JIS BeeX pasmoBHjIHO-
cTeli mMOMeBOTO INIaTa, ARIANTCH TAXTHH, cTpoHmumil m Gapuii. Mexs m pyon-
Jutil TaKe WPHCYTCTBYIOT HOYTH BO BCeX HOJEBLIX HINATAX; 0J0BO, BaHAaHHH,
M JTAaHTAH YCTAHOBJIEHB! B HOJOBAHE AHATMBHPOBABIINXCH 00Pas3nos; Depuiimi,
uTTpuii, nepuii, cepedpo, MUPKOHMIT W JAHTHII BeTpeualoTcs pejko. HanGomee
Gorarhl HIEMEHTAMH-TIPUMECHAMI axyJasap U OIej(HO-3eIeHbIT HempospaTHHi
MOJIeBON THaT (aMa30HUTOBHJHBIA MHKPOKJIMI).

CHeKTPAJABHBIMI aHANM3aMIA B IOJIEBHIX MITATAX THOCTOSHHO (UKCUPYeTCsH
npameck gocdopa.

Duasngecrme cBoiicTBa Ofmaa xaparrepueruxa usera I
IIPO3PAYHOCTH IOJLBOTO IINATA YsKe JaHa BHINe, OPH BeIjeleHAH MOP(HOIOri-
YEeCKHUX pasHoBujmocTeil. B mandax momeBoil mimar mposzpaden M GeCcI{BETeH,
delleHasd OKpacka aMa3OHHTOBHIHOTO MUKPOKINHA mnpm mHarpese mo 390°
ncyesaer M He BOCCTAHABIHBAETCH, CIEKTD OTPa/KeHWA €ro HMPUBOIWTCS Hi
puc. 35. Bypsiii modeBoil mmar HpH HarpeBe He 00eCHBCYNBACTCH, CHEKT)
OTPaKeRnsA ero HAGHTHICH CHeKTPY OTPaKeHHA THAPOOKHCIOB jKejIesd.

- B mermarnte cpemm amarmro-HederHROBEIX mopox wa rope Hyosasuop Gmt
'BCTPEYCH CHHEBATO-3@TEHEI 10JeBO WHar, KOTOPHIT UPHM HATpeBANMH I0-
Oypen. Mokao mpemosararh, 9T0 B HTOM CJAyuYae CHHeBATO-3eeHAS OKPACKd
BEHI3BaHA HMoHamu Fe'', mpu HarpeBammm mepexojsufiMi B TpeXBaleHTHO!
COCTOsIHHE.

Bieck mMmHEepana cTeKIAHHLIL, TBEPAOCTH 0K0I0 6, y/enbnblii Bec (MHKH.|
2.549—2.554, BechMa BHACP;RAHHEIL; MCRIIYEHUE COCTABIACT ONeIHO~KET
THIf BONAHONPO3PAdYREIl MOJMeBoil muart (agyxsap), YAeJbHHI Dec KOTOPOTO,
coriacuo ompejenenuo, 2.586.

CoaiiHocTh y MOJIEBOT0 mIiaTa BEpakeHa OTHOCHTENILHO II0X0, Yane BCer
ILPOCIIEKMBAGTCH B OMHOM HampaBlIeHHH. ¥ ajy/fpa 4acro pasBura rpyoad
OTAENIBHOCTH 1O [BYM HAlpABIEHHAM, B Pe3ybTare KOTOPOil OH JIeTKO Kpo-
MUTCH.

Hab6miopeausa B mundax woKasnBaior, 970 & GoJAbMUHCTBE CIyIaes HOde
BOH AT OJHOPO[eH, OOLIYHO He CABOIHMROBAH, a ecJH M CHABOIHHKOB
TO JBOHHUKU WpoOCThie 10 KapicOamcKomy It MUKPOKIHHOBOMY 3aKOHAM,
MukpouepTuTsl B pailoHe anmarUTOBLIX MECTOPOKICHUN BCTPEUaioTCs TOMBR
n3pejKa B HermMaruTax, Qassl pacliafa ompeAedA0TCH Kak MUKPOKINH I alb:
6ur (onrmdeckmn).
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| i i e e 4 L A -
Tadanma 41
PeayasTaTsl NOAYKOINYECTREHHBIX CHEKTPATbHBX AHATHSOB IOJEBOTO INMATa
i 1T Jang Iv VI
Komsio- d L A
HEeHTh! J
A 2 3 ’ & [ Y I 6 7 8 9 10 11 12 ‘ 13 14
Be | 0.0001 — 0000100003 Ca. e 1 4s o g <y (I 2 IR iR g e ]‘ ¥ 0.001
Sn |0.0003—0.001 | 0.1 0.03 — — ' — — 0.01 | — — 0.1 0.03—0.1) — —
Ga 0.003 0.003 0,003 0.003—0.010.003-—0,01 0.003 0.003 0.003 1 0.003) 0.003 0.003 | 0.003 [0.003—0.01 0.01
\%4 0.001 0.001 — -— — — 4,001 0.001 —_ —- 0.001 - — —
Y — 0.01 — — — — = — — 00 0.01 — - - —
Ce 0.03 (0.3—1.0 — | — — = — — — (0,03 [0.3—1.0f — — —
La 0.001 0.001 — — — . =5 — 0.001 — | 0.001 0001 {0 — — —
Cu 0.003 0.003 0,001 — - 0.001—0.003] 0.001 00003 [0.01 | 004 0.003 | 0.0003 — —
Ag 0.0001—0.0003| — — — — - 00003 — — | 0.0001 — — — —
Zr — 0.01 — — - 0.4 — — — — 0.01 0.01 — -
Sr 0.3 0.1 04 .01 0.01—0.03 0.1 0.3 1.0 0.03 }.1.0 0.1 0.1 0.1—0.3 [0.001—0.003
Ba 1.0 0.3 0.3 0.03—0.1 1—3 0.3 3.0 0.3 0.1 03—=1.0} 0.3 0.3 1—3 0.03
Li 0.001 — e L= AT s &z ! dax iy i s == 0
Rb 0.03 0.03 0.03 — — 0.03 0.03 10,01—-003/0.03 | .03 0.03 0.03—0.1 — —

Opusmeyanue. IloneBoil muar: 1 — agyaap ua nermarnra, ropa IToausyMuopp; 2 — agVadp U3 permatnta g niloanrax, ropa IlapraMnopp; 3 — W3 pucuoppuTa,
ropa IloausymMuopp; 4 — M3 pucHoppuTa, ropa KYKHCBYMUODD; 5 — U3 HUBIPA B cbTdaTol anarmurToBoll nopoae, ropa Kykuesymaopp; 6 — 3 LeMenTa anaturopoil Gpekdami,
ropa Kysawiop; T— us uitomura, ropa Kyaaenop; 8 — na uitoqmra, godwna p. Jiasofok; 9 — ua nifoqnra, nommHa p. Jigsoioxr; 10 — us nojdepomnaTo-Hepenmio-anaTnro=
noit opoast ropa IToausymuopp; 11 — Bejensrii MUK PORIUE W nerMaTwra, Topa MoausymMuopp; 12 — M3 MOHOMHIHEDAJILHOPO HOJEBOMIATOBOIO 1POKIKA, TOpa Kyaabnop;
13—n3(m13:rmn391; nifosnre, ropa KyKRHCByMuopp; 14 — M3 MWIRM ¢ ByumHoOMuTOM, ropa KykuesymM4opp, PiMckiie IHfpbl — MOpQazoriuecsiie pasioBuanocT mojgesoro
wnara (ra6.. ;



[Toxkasarenu npexomuenmsa wonesoro mmara (h==098Y mp.) BECHMA TI0-
crosmnm: n,=1.526 + 0.001, n,=1.523 4+ 0.001, n,=1.520 + 0.001. He-
cao.nm{o HDBHIHEH]:I onn y agyispa: n,=1. 528 + 0. 001, n,,=1.527 + 0.001,

n,=1.022 £+ 0.001. Hucnepenn HOHaaaTeneH OpeIOMICHUA ROACBOT0O ITHATA

OTYETINBASA (I >>v), UPH STOM Y alyiispa Peako pazianmdsas ;UL n, U 1n,
(pme. 62), ocobenno WeTKO ¥ MOCJIEHET0 WPOABIASTECS AHCIEPCI erIa 2V:
yron 2V B menom menseres OGonnnre, mem ma 1°.

B nocnepnee Bpemsi uspecTsas runoresa Mamispa o cyOMHEpOcKOmMYe-
CROIl CABOHHUKOBAHHOCTH ODTORAAa3a mpHolpela HOBHI B, OKa3aTach
CABMHYTA, [0 CYyneersy, B o06jJacTh cyOpeHTTEHOBCKOTO [IBOMHUKOBAMMN;I

5 (Jlasec, 1956). @, Jlanecom u M. Tonpa-
emurom (JlaBec, 1956) npemnosen Meros

onpejeenus CTEHEHN TPUKIBHHOCTHE 10~

JAEBOTO WiaTa mo gedaerpamvam. Boicokymo

&y TOTHOCTH ATOT MeTO[ TpHodperaer Ipu

25} HCIOMB30BAHIN HOHA3AUOHAOTO Judpar-

21 romerpa Y PC-50n, permerpmpyloniero
yras 0.

3¢ A. C. Mapdymmmene (1961a, 19614)

22t IMIUPHYECKRIIM TMyTeM YCTAaHOBJIEHO, 49TO

21 Y KAIMEBHIX IOJEBHIX 1IHATOB BelUYMHA

yraa 2V orpakaer cTelieb YIOPSIOYeH-

1520} HOCTH PAcTOJOMERIA B HX KPHCTAIH-

gt UeCKOi  pemerke MOHOB AMIOMUHEA It

8t kpemuusa (Barth, 1934). Ha ocmoBanumu

CTeneni TPHRIMHHOCTH M YIOPAIOTeHHO-

W CTH PACHOJOKEHNS MOHOB IPeLIoKeHa

1.516 z e KIacCHPURAMITA RaTH-IINATOBOI (Pasel 1o

0w 51 30w 5 A erpywrypusiy mpusmaxam  (Mapdymum,

Puc. 62. Jimcmepenma nokasareieii 1960). _
OpeJOMJISHHA IOJYHpospaunoil Hec- Crenenns TPHKIMHHOCTH IIOJIEBHIX THIIA-

BLTHON PABHOBINOCTANOJEBOTOAA-  TOB aBTOPH QN pefeisIH 110 10 POIHKOT PAM-
TA (cnaownpe alUHuI) W ATYIAPA (nynk- MaM, ucnoapays orpakenns (131) u (131)
muphube AUNULL).

¢ KouTpoiem no orpaskennam (130) u (130)

(radu. 42). Yroa mnoracaHms IOJEBHIX
mnaros B 3oHe | (010) B oGmem coracyercsi ¢ PeHTTEHOBCKNMI OIIpejee-
mramu (Mapdyuann, 1961a), Ho TOIHOCTH ero H3MepeHIl OKa3anach HELOCTa-
TOYHOI, TAK KAK OHA MPOU3BOMIINCE B OOBIYHAIX TORKUX Iindax. ¥y XuOHm-
CROTO MOJEBOrO IIATa COATHOCTH BHIpaskena caabo, W IPUTOTOBUTEL Clie-
WIATBHEE OPHCHTHPOBAHHEE TOJCTHE MUINEQH B GOJIBIINHCTBE CIydaeB OKa-
32J10CH HEeBO3ZMOSKHBIM.

Sanuen ¢ pEpakTOMerpa yIacTRa MOPOIMKOTPAMM IIOJIEBOTO mOaTa Opi-
sefenst Ha puc. 63. Cremyer orMerntsh, uro Ha oTpamenus (131) m (131) xa-
JAMEBOTO MOJIEROTO TIHAaTa B clydae 3arpasHeHHOCTN npold AedeanHoM HakIa-
auiBaercs ero orpaswenue (2022) m mckakaer raprumy. ITosromy B Raykoil
npobe 1o HATITYNIO JPYTHX OTPAsKeHTI HededIHa IPeKAe BCOT0 BEACHIIOCH
OpACyTeTBOe  HTOr0 MUHGpATA.

Yrox 2V ompejensiics B KOHOCKONE HA (eL0POBCKOM CTOIMKE ¢ BOCIIPOUS-
somumoctsio 40 (B romrux mandax). Hammane mexanmyeckoit npmmecn
aIp0nTa W CcTeneHh pacmajga TBePJOTO PACTBOPA KOHTPOIMPOBAINCH IO OT-
pamenimo (201).

Munnvaasuoe smavenie yraa 2V (—34°) upu Ay, =0 (4, — Koadidn-
nuent tpukinaEoct, O——1) yerasosiaeno y JeficToBOTO NOJEBOTO HImaTa
U3 JAYABPUTOBEX 3KE. 1JOCKOMBKY NIOCKOCTH ONTHYECKNX 0CEH y Hero
pacnoaaraerea napaaaeasio (010), ou gomren 6HTE 0OTHECEH K CAHNINHY — 1
MORORIHHHOMY, HOAHGOTHIO HEYHOPARGHEHHOMY HOIEBOMY MHATY.
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CpeJl TOJEBHIX MMIATOB O0OTANIEHHHIX ANATHTOM IOPOM, PHCIOPPUATOB,
MHOJINT-YPTATOB W 3aIeraloiux B HAX MerMATHTOB IO CTENeHH TPHKINTHOCTI
I credeHd YHODPATOYeHHOCTH MOKHO BHIZEIHTE deThipe THma, rpy6o coorser-
CTByIOIe MOPPOJIOrHIeCKUM PasHOBHIHOCTAM IO IIBETY I IPO3PAvyHOCTH
(raGm. 43). Tlepsorii THIO — GIeHO-KEITHIT BOIAHOIPO3PATHEIL affyLIsap
¢ yraom —2V = 42—56° (meynops-

novenHnlil) uw A, =0. B Tsepuom -
pactBOpe HTOT LOJeBoil mmart co-

pepsgut Gonee  20°/, anpGuroBoii

MosteRyanl (dagr = 4.1796), uto noja-
TREP/KAACTCA ero XIMITIeCKIM aHa-

IM30M, Y/GIbHBIM BecOoM, TOKasa- 131
TeIAMI TpeJoMIenus I 0CODeHHO- A
eTaAMH X qucnepenn. Bropoit Tiun—

OecHpeTHHI NpPoapaunblii OPTOKIA3
¢ yraom —2V =032—B1° u Ay, ~
(.13 (mo mupnAe pasMBITOTO NNKA).
Cormacmo  peHTreHoamajJmsaMm, B
TEePAOM PacTBOpE OH COJEPIKIT
upmmepro 10°/, anndnronoit moue-
ryasl, Tpermit Tun 1nojeBoro Ina-
ra — DecuBeTHHI TOJNYIpPO3paunblii
OPTOKJIAZ € NPOMEIKYTOYHOH Tpu-
RINAHOCTEI0, A, —0.22—0.44, n
yraom —2V =60—T75° Buaexno-
3eJIeHBII M 3eJeHbIi ToJeBOIl mnar,
OTHOCHIUIICA K HeTREPTOMY THILY,
BO BEEX CHYUAfAX O oBOEHl Xapan-
TePUCTIKE MO;ReT OBITH OTHECeH K 8
MUKPORIMHY: —2V — 80—84°,
App, = 0.76—1.02. Mugpokina npu
COUQCTABIGHUY XUMUTECKOTO ama-
Jm3a €  PEHTreHoM OKa3bhBAeTCH
KPUOTOPEIMIETIATHIM.

Ilososenme Bcex oTHX YeTHIpex
Pa3HOBHIHOCTE Ta  JAUarpaMmme
A. C. Mappysnaa (1960) noxazano
Ha puc. 64. 3ameTaTeabHo, UTO V He-
YIOPATOUEHHBIX OPTORIAZ0BC Ay = J
—0—0.13 B opHOM 1 TOM Ke KpH-
CTAJNTAYECKOM WIJIUBHE PE3RO KO-
J1e0eTCA BeInTiia ABYIIPeT0MIeH N 5
n yrma —2V (B ogHOM clydae 0
9%), ¥ MIKPOKJIHHA jKe I IMepexoj- e o

n Lo 7

g;;gr%pffliﬁiiag;2;;;3?1;1;)?:;1:0}5 Puc. 63. Xﬂpal{T(‘-pHC't:Il[ia crTenemi TPHKTIH-
HOCTH TIOJEBOro uinaTa no orpamennay (131)

AHEH, HO 3aTO OTJAEIBHEE YIacTKIT u (131).

3epeH TacHYT HEePAaBHOMEPHO; IUIA  3amuey YUACTRA MOPOMIKOTPAMM € JIPPaKTOMEeTpa:

HEX -BecEMA XapaKTEePHO: BOIHACTOE" « T-— S0¥ilal, b= BMCDKME OPTONIAs, 6 HHghes
HYTOTHLLL OPTOKIAB, 2 — MUKPOKJIHH (cM. puc. 64).

U TaK HazhBaeMoOe IIAXMATHOE yra-

Cagie.

B ratx. 39 pama xapakTepHcTHEA pacmpocTpaHeHHOCTH MOP(OIOTHIeCKIX
Pa3HOBAHOCTEIl MOJEBOTO MIMATA, KOTOPHIe, KAK TOJBHKO 9TO GBLIO OTMEUeHO
(raGa. 43), B OCHOBHOM COBHAJAIOT CO CTPYKTYPHO-ONTHYCCKEME TUIIAMM.
PacnpocrpaneHHocTs ¢TPYKRTYPHO-ONTHYECKIX THUIIOB KaJAMeBOIO II0JIEBOTO
mnara B MOPOAX ANATHTOBEIX MECTOPOKIeHIil He 3aBUCHT OT THIA TOPOJI;

131 131

doe
n
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I—l&!ﬂlb‘[e NOPOIIROrPpaMM KaJIHCBOro 1noJesoro miara

Taonunma 42

MugporiImmm Anyasp
'+ dy
HHTEHCHBHOCTH = hhl WHTEHCUBHOCTEL o hhkl
4 4.6132
2 4.2190 201 41796 201
4 3.7856
3 3.611 4 3.6569
3 3.4557
10 3.3200
10p 3.250 10 3.219
2 3.0161 131
2 2.9552 131 4 2.975 131
Z 2.8874 041 4 2.890
2 2,757 3 24059
1 2.602
9 2.568
1 2.543
2p 2.387 2 2.376
5 2.160 S5 2.161
1 2128 5 2.147
2 2.054
3 2.002
3 1.929
2 1.863 2 1.853
8 1.798 10 1.798
2 1704
1 1.726 i 1.733
3 1.674 2 1.677
1 1.696
1 1.607
2 1.603
1 1.580
1 1574
2 1.529
3 1544 1 1.512
6 1.496
2 1.474 1 1477
3 1.451 2 1.449
2 1.436
2 1.427 1 1.423
2 1.410 2 1.403
3 1.384
1p 1.328 3 1.340
1p 1.310 2 1,313
2 1.300
1p 1.291 3 1.286
3 1.277
3p 1.264 1 1.268
i 1.2528 3 1.257
a 1.240
1 1.2167
2 1.2072
2 1.1970 3 1.1945
1 1.1759
1 1.1550
3 1.1466
1 1.1331
2 1.1236
1 1.1116
3 1026
1 1.0950
2 1.0928
1 1.0807 2 1,0830
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TaGauma 42 (npodosnerue)

MuK poR I Anynap
dy dy,
HHTEHCHBHOCTH == hkl ' |UETEACHBHOCTS, - hkl

; =
! 1 1.0738 2 1.0790
F _ 1 1.0621
1 1.0489 2 1.0404
i 1.0318
1 1.0038

IHDpumeuanne Veiogud coemnu: Fe-uznyuenne, Iy = 65.8 MM, ﬂoﬁp, = 0.5 MM; p — pasmuTasg

munuA. ITonpaBEM BHOCHINCH IO cHUMKY ¢ NaCl. Pacuer mpomuasenen JI. M. ITomemxaeBoii.

BHICOKHII TPUKJIMHHBINA OPTOKJIa3 M KPHITOPEIIeTIYaThlii MUKPOKINH, A/(YIApD
I IIPOME;KYTOUHBIH TPARANHELIA OPTOKIA3 M T. JI. MOKHO BCTPETHTH B OJHOIT
1 TOii ;ke nopoje. [laske pANOM pacmono;KeHHEIe MHAWBH/K IOJEBOT0 IHOaTa
MOTYT OTAMYATHCA TIO TPUKIMHHOCTH W _pp°
cremenn yumopsagodensHocTH. Ilocxemmee (1)
JIeTKO BHIABIAETCA B OOBIYHEIX ILIHdax ¢ 40
NOMOINBI0 MBMEPEeHWS YIVIOB TOTacaHms,
XoTAa yriel mOTACAHHA OIpPeJeNANTCH H
¢ He0OJIBIIOHl TOYHOCTEIO, HO peAlbHYIO
PABHUILY MEKIY aayJApoM M IPOMERY-
TOUYHBIM TPHKJIMHHBIM OPTOKIA30M NIH 60
MAKPOKJIMHOM IO HIM YCTaHOBHTH MOJKHO.
Ilectpora cTpyRTYpHO-ONTHIECKIX TH-
NOB KalHeBOT0 NO0JeBOro maTta B I0-
pojax XpOHHCKIX AmaTUTOBHIX MECTOPOIK-
JeHNil W pesKie KOMeGanusA CTEHeHH TpPH- &0 % N\
KIMHHOCTI I YO PANOUCHAOCTH KaIU-IIIIa- 0
T0BOIT asH B mpejerax OfHOMN M Toli IKe PERE ST !
IOPOA NPEACTABAAIOT HECOMHOHHNIH WH-  pu. 64 PagmoBMgHOCTH KaTWeBHX
Tepec. Coraacmo A. [ Map(i)YHHHy (1960), MOJeBLX INHATOB XWUOHHCKHX AanaTH-
CTPYKRTYpPHO-ONTHIECKHE THIIHI KajJnl-Ha- TOBHX MecToposmennii (mo A. C. Map-
TPOBEIX HOJEBHIX MMATOB OGLMHO BEHIEp- Pymumy, 1960).
AABATOTCA B IPE/leNIaX 3HATHTENBHBIX yaa- g =acO M OPIONIEs (Rommnonpaanimt
CTKOB 3eMHOI KOPHI (I’[HpraI’IBHHe Mac- 18] 3 — TPHKJUMHIBUL TPOMEeRYTOUILI Op-
TOKJ1Aa8; 4 — KPMIITOPEIIeTd aThiil MHEDOKINH.
CHBHI, MeTaMOpfUUYecKHe KOMILTEKCHI).

Yenonma o6pasoBaHuUAd u A3MeHe N a. MHeHAA 0 mpo-
HCXOKIIEHNN TMOHKIINTHIECKOTO II0JeBOT0 INIAaTa PHCYOPPHTOB, WIHOIHT-Yp-
THTOB M OQOramieHHBIX amaTHTOM IOPOJ BechMa IpoTHBopednBi. C OgHOIT
CTOPOHEI, MUKPONErMaTUTOBLIE CPACTAHUA MOJAeBOTO mmata H HedelnHa
HO3BOJIAIOT CAEIATH 3aKIIOYeHHE 00 HBTERTHYECKOH KPHCTANIHBAIMMH HTHX
yuHepaxos (Munepansr Xubuucknx n Jloposeperux Tyuap, 1937), ¢ apyroii —
ofH00Gpasue MOPQOJOrHA IOJEBOTO INMAaTa B PasHEIX IOPOJax 3acTABIAACT
0T/IeTHTEH €r0 KPHCTANIN3ANuI0 OT KPHCTANJIN3ANUN HedelnHAa W IepPeHOCHTH
B 3aRIIYATEILHBC DTANN (JOPMEPOBAHAA TMOPON M Jame O0LACHATL HAIO-
JKeHHBIM, MeTacoMmarmueckum mnpomeccom (ComopmoBHmkosa, 1959).

Ilo mpenmo . II. Tuxonenkosa (1963), nomxesoii mmar pucwOppuTOB sB-
IgeTCA CBOEro poja pPeIHKTOBHIM IIOJEBEIM IMOATOM XUOMHHTOB, 3aMelian-
muMcAa He(eaImHoOM.

Copepskanme TOJTEBOTO INIATA B 3HAYNTENBHON CTEMEHH OIpeedAeTcs
THIOM NMOPOAL (B TOM 9HCIe M er0 IOJHOe OTCYTCTBIe — JIMH3H MeJK03epHII-
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OnTRueckan XapakTepHeTnKa OCHOBHBIX PA3HOBHAHOCTEH KAXHEBOrd HOJEROrO MINATA

Taoamma 43

Cocras (1o XMMUUECKHM

Vrom moraca- aHaan3aM M HOJgayROJautde-

WUA B L0~ | gy ypw | MaTepmamu atopos),
01O SOOI Finoner T pNRIMHHOCTE CROCTI %= 589 my, B MO %, X G A HomeGauug onTHYMECKUX
E C (penT, ATp_J L (010) mpn B rpajl. 201 CBOHiCTB B OJlHOM aepie

L= 589 myp.,
B I'pam,

Or Ab An Ce

Daegno-menthit He wmadmopa-{ 0.0 (3 owp.) 0—-3 4256 75.0 | 210/ 1.6 1.3 |4.1796 (Gomee | ¥Yroa moracauus B
BOAAHON PO3pat- aHUCh, (5 oup.) 209, Ab BTB.| mHpegeaax  TOUHO-
Hul agyniap. pacr.). et (+1°), —2V po

5%

Beensernmii  mpo- | Mpocrue 0.13 (7 onp.) 3—5 52—061 87.9 85( 08 { 03 [4.2138 (~109,|¥Yrox noracamma B
spaunnlit  opro-| KapiacOap- (5 oup.) Abd B TB.| npegenxax TOYHOCTH,
KJas. CKUe, PelKm. pact.). —2V po 3.5°.

Becuperunii noay- | [pocre 0.22—0.44 4—T 60—175 864 | 1021 0.9 | 03 [4.2129 (~109)| Yrox moracammsa [0
Tpo3payHLIi Kapacéa- (4 oup.) (5 omp.) Ab B® rB.| 2° —2V mo 2°.
HpoOMesyTOunHil |  cKue. pacr. ).

(o TpHKIMHOO-
CTH) OpTOKa3,

Laepno-senensit n | Hpoethie 0.76—1.02 16—18 80—84 8339 11.8 | 0.8 — ]4.2190  (~5%,|Yromn mnoracamms [0
BeJIEHEIH MUKpo- |  Kapacoa- (6 omp.) (7 onp.) Ab ® 1B.| 3°30, —2V B mpe-
KJIHH  (KpHNTO- | cHHE H MI- pacr.). B me-| nemax TOTHOCTH
pemeryarsiii). KPOKIHHO- KoTOpHX cuy-| (+407).

BHIE, yaax (ukcn-
pyercs
Ab-daza.




croro mitoanra). Mopdororna KpueTalIndecKnX WHIEBUIOB STOr0 MHHEpala
B IEIOM TaK:ie ONpPejeldsieTca PasHoBHAHOCTAMI MOPOI! B MO3HIX Ml0IUTax
1 IyABpATAX OH 00Majaer JeiictoBoii Gopmoii, B IpoYNX MIAOJIHT-yPTATAX,
pECHOPPUTAX H aNaTHTOBHX Telax pasBuT NOHKHIITHHeCKNIl NOJeBOIl mmar.
XnMudecKuii cocTas 1moJIeBOTO MIIaTa, ero MOKas3aTeJll IPelOMICHIA 0 Ve b-
HHil Bee B GOJBIINHCTBE CJAyvaeB CPaBHATEIBHO Bhjep:kamdiie. Bee sro,
110 MHEeHII0 aBTOpPOB, CBHJIETEJIBCTBYET O TOM, UTO KaJHeBEIN IMOJIeBOIT IOIar
HeJIL3A CYUTATE IOJHOCTBI0 ITPOAYKTOM HAT0MKEHHEIX TeONOTHIeCKHX IIpo-
iteccoB. B 1o ke Bpemsa pesriie KodebanuA B CTPYRTY pe KaAU-MIIAaTOBON (asnt
TPYAHO OOBACHATH KPHUCTANIN3AMIeil moldesoro mnara u3 paciaasa. Cocy-
IEeCTBOBANNE B OHOI M TOIl ke MOpoje PAa3NIuaHBX CTPYKRTYPHO-ONTHIECKHX
THIIOB MHUHepada 0e3 pesRUX H3MeHEHHI B ero cojep:RanMi, XHMHYECKOM
cocraBe W MOPQOJOrHA 3acTaBifAeT MpeAmoJaraTh BosfgeiicTBIE Ha IOJEBOU
MOar KaKAX-TO HaJT0KeHHHX, HOCTMATMATHYCCKHX IPOMECCOB.

[Tpogyxrel m3MeHeHNA KalmeBOTO TMOJEBOTO IIaTa B XHOMHAX 0BOJIBHO
MHOTOYMCJEHHE, HO BCTPEYAOTCS BCe OHM CPaBHITEIbHO pearo. B ammo-
TeHHBIX YCHOBHAX TO NOMEBOMY MIATy MecTaMil pa3BUBACTCH IEKTOJAT,
BOJIOKHAQ KOTOPOTO pPaCHONIaraloTcs BIOIb CIAHOCTH 1m0deBOoro mmara. Berpe-
TA0TCA ¢1a00 PasBUTEIC LPOMECCH! CePHINTH3ANIN H HATPOMHTHIANIH II0Je-
BOTO HIIaTa, M3PejJKa MOJEBOH IMIAT 3aMemiaeTcd MeJKO3ePHHCTHIM KaHKpPH-
maToM. AJLOHTH3AMNSA, KaK yike OTMeYaloch Bhillle, nadaojiaercs Kpaiine
pexro. Muorga B moJieBOM IImare PasBUBAETCA BOJOKHUCTHIN HTHPHH H BO-
JoKHHCTHID acTpoduimanTt. B mpegerax IloauByMHOppeKOTo MecTopOAEHM I
10 CePUH TPEIMH B IIOJIEBOM IIIaTe PasBUT amaTHT.

B rumepreHHsix yeJaoBHAX paccMaTpHBaeMblil MAHepAl YCTOWYNB W IOT-
Bepraercda TIJIaBHBIM 00pasoM (YUBHTeCKOMY Pas3pPyIIeHuio.

THTaBEOMATHETHT
FelFe,0,« FeTiO,

Paconpocrpanmenmne, TuragomMarHeTHT npHCyTCTBYeT BO BCexX
ANaTATCOAE PHANNIX MOPOAaX, BO BMEIMAMAX MiloJuT-ypPTATaX M PHCIOPpPIH-
Tax, B HerMaTHTax ypTHTOBOTO M HHOAUTOBOTO cocTara. MarcHyManbHbie cORep-
JRAHISL THTAHOMATHETHTA B Topojax mpusefenst B raba, 1 u 4.

TuramoMarseTnT accOMUUPYeT CO BCEMII HOPOA00OPA3YIOMEME MHHEeDa-
JaMH, TATOTEA K BHIEACHHAM IHPOKCEeHOB H cdeHa. B orom orHomennd omn
HamoMmpaer amnarur. He wmafaiogannch UMb HEIOCpeJCTBeHHEe I'paHMIfbl
BRIIEIeNNif THTAHOMAIHETATA ¢ MY PMaHHTOM-TOMOHOCOBHTOM, SHHIMATHTOM,
BIVITHOMATOM, (ITI0OPHTOM H KAJXLI{HTOM.

Qopma BeHgexeHdni. Mopua BegereHnil THTAHOMArHOTHTA M X
pPasMep MOJHOCTHIO ONPeeTAMTCH THIOM ITOPOJL, B cOCTaBe KOTOPOIl OH IpH-
nuMaer ydacrme. Msomerpnmuneie m HeNpaBOAbLHLIC BLIAEJICHHT THTAHOMAarme-
THTA pasmepoM 2—15 MM XapakTepHSHl A MACCHBHLIX HilOJINT-YPTHTOB.
Bamsxme k num no gopme ofocobieHia HaOIIONAW0TCH H B PHCIOPPHTAX,
pasmep ux 0.3—20 mm. Mearme (0.2—0.3 MMm) HmpaBUidbHEE ORTadAPHICCKIIe
3epHAa THTAHOMATHETHTA THIUYHBL JJIA JIHH3 MEJKO3eDHUCTOT0 WitoJuTa 1
ypraTa anatuTo-HedennHORLX mopox (pme. 65, A). HempaBsuibrnie, peie —
MBOMETDHYHLIE 000COOJeHITA THTANOMATHETHTA CHAEPOHHTOBOI CTPYKTY b
XapaKTepHB [UIA CYMECTBEHHO AanaTHTOBOTO arperara amaTuro-medeXnHo-
BLIX Opoj. Takme BLIEICHIA TIepPernoHe s BRIIYSHIAMI MeJIKIX TPaBAib-
HHIX 3epeH amaTnTa n UMel0T pasmep JI0 3 cM.

Ogens HeNpaBUWIBHLE BHJEMeHNs TATAHOMarHermTa pasamepom 0.2—
20 em xaparrepHbl I ceHO-anaTHTOBOTO arperara amaTHTo-cfeno-nedemrn-
HoBHX mopoy. OHE noarn He cojepsrar BRAWUeHnil amarnta. Tarme 060code-
Hf pacnpocTpaHcHbl B ceHOBBIX WiloauTax M yprarax. B moxesommaro-
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HeeTHHO-amaTATOBEX NOpoaax ropsl lloaupymMuwopp TMTanoMarseTHT BeTpe-
yaeTcA PeKO M IpejcTaBieH o0buHO Mexkmmu Bugedenmamm (0.3—2 mwv)
HelnpaBUIBHOM (OpMEI.

AnaTHTO-THTAHOMATHOTHTOBLe FKUJALL  CJHO0MKEHH CINIOIMHLIM  ArperaToM
THTAHOMAaTHeTHTAa, BRINYAIOIEro amaTuT u Jemmgomenan (puc. 65, 5). B mer-

Pue: 65,
A — THTAHOMACHETHT (4eproe) B JHH3C METKOICPHHCTOrO VYPTHTA
(ueoabammit MuUHePpaL — aumaTurt, ocmadbioee — Hedenud), H — ana-
THTO-TUTAHOMATHETUTOBAA sknia (tepuoe — TUTAHOMArieTHr, ceems=
A0E — aMaTur, cepoe — vemyiikn demupomenana). Ilandw, Ges ana-

auzarepa, yeem. 14,

MATHTAX TUTANOMATHETHT claraer Kpyuodbie Heuparuabanie ofocolfieHuSH!
JUIb HM3pejKa BCTpedyallich ero NmpaBHIBHBIC OKTaspUIeCKUe KPHCTAJIHI.

Buoyrpenunne ctpyxrypm Y TnranomarmeTdTa pailoHa ana-
THTOBBIX MECTOPOEHIIT IOBCEeMECTHO PA3BHTA OYeHb TOHKAasg CTPYKTypa
pacmaja, XOopomoio BunHasg B IpoOTpaBIeHHbIX HHE[IJIH(T)&X IIpn yBeJandyeHHAX
1400 m 1700 (8 mmmepenn). Jlerko pacrsopsaomuecs 8 HCl yuactkn u me moj-
Beprammasca TpaplenHlo cHCcTeMa NJIACTHHOK 3aHHMaloT IPUMepPHO paBHBIe
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naoman (pue. 66). ITo xapaxkTepy pasiangarTcAa TRAHEBHIHAA TOHKAaA CTPYH-
typa pacnaga (pme. 66, A) uw mepormmpmuecras (puc. 66, B5), Becnma
HATIOMITHAIIAA ANUTHAYI CTPYKTYPY CPACTAHUA MArHETHTA W YILBOIIIUHE N
(Vincent, 1960). W Ta, m apyras CTPYRTYpPhL BCTPEHAIOTCH OHOBPEMEHHO

5 G SR W

Puc. 66. CrpyKTypsl paciaja TBepjoTO pacTBopa THTAHOMAT-
HeTUTa XUOMHCKMX AanaTHTOBEIX MeCcTOPOAIEHMIl (3apPHCOBKH C
pHcoBATLHOM mWacagkoir PA-4).

A — TKaHeBMIHAA TOHKAA CTPYKTYpa pacHaja ¥ HenpaswisHnie obocol-
JIeHMA WJIBMEHWTA HA TpaHulle BLIOCGJEHUA TUTaHoMarHerura, B — ne-
porauduueckad ToOHKAA CTPYKTYpPa pacloajga M ee XapakTepHoe orpyo-
JICHUE BAONL ONpeneseHHbIX HanpapleHuii, AHUmdnl, 3apMcoBKy IO MU~

KpockomoM npu yeeawndenun 1700 p mmMepcuy; ypelnuyenue H300pamKeHIA
oTHOCHTEbHO oOberta 2 500,

Y THTaHOMAarHeTHTa OJHHUX M TeX e HOpOoJ; BO3MOMHO, 9TO OHH OIIpPeae/lAI0TCH
f)pHGHT]‘IpOBHOf’[ ﬂOJ‘IIIPOB&HHOf‘[ IIOBEPXHOCTH II0 OTHOIEHHIO K KpPHCTAJIO-
rpatimqeclmm Hanpap/JdeHNAM B MargerTuTe, KOTOPLIM TOOUHHAETCA CHCTeMa
TOHKHX INIACTHHOR.
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ITorcemecTro mabmomatoress orpy0deHIs OCHOBHON TOHKOH CTPYRTYpPH
pacimaja, KOTophie He YBASBIBAIOTCH ¢ ONpPe[eIeHHON TeoJornueckoil mpuypo-
YOHHOCTHI0 THTAHOMALHETHTA 1T B PasJITIHOH CTOIEeHI MOTYT OBITE BEIDAIKOHEL
faKe B PAAOM PACION0KeHHLX BEjleneHnAX. Orpy0ienne TOHROI CTPYKTYphl
pachajia IpesRJe BCero NpoABIsiercsa B YTOJNMEHHAX ILIACTHHOK B MecTe X
nepecedeniia. Borsmoit naTepec upegcTaBiIgeT ABICHIEE Pa3BUTHA CHAPEHHBIX,
cJierka H30THYTLIX OTHOCHUTEJIbHO ]{pyIIHI:IX IJIACTAH BIOJEB OIpe/e/lcHHBIX
Hanpaslennii (cm. pue. 66, ), ckopee Bcero — Bji0Jb RaOpaBIeHUIT KAKHX-TO
JHAMITYCCKAX Haupfmennit. ToAKkHe DIMACTHHRH B MeCTaX pasBUTHA HTHX
OTHOCTTEIBHO TPYOBIX TNIACTHH NCYe3AI0T.

CHeTeMB TOHKAX TLIACTHHOK OCHOBHOI THRAHM CTPYKTYPH pacmaga o0Ha-
PY/RUBAIOT cIaGoe ABYOoTpaskeHe if Koco racayT. I'pydsie ciiapennnte TiacTHHRIL
nMenT folee BHICORUIL perbed, 605~
NIy OTPA;KATEIBHYI CHOCOOHOCTE,
00MaJA0T SCHOH AHH3OTPONAEH, HO
TACHYT TOMe KOco.

Illnuwens B THTagoOMarHeTHTe
palioHa anaTHTOBLIX MECTO POK/IEHITil
BoOOme He OHNa oOOHaApYy;KeHa.

Mapeara B THTAHOMATHETUTE MO H-
HO Ha0J0IATh OTASNLHBE KPYIIHLE
(0.1—2 mm) mpaBHABHBE IJIACTAHB
napmennta. OcofenHo d[acTo OHE
BCTPEYaloTCHd B OKTAIPHHYECKNX 3e]p-
HAaX THTAHOMATHETHTA W3 JIMH3IOUEK
MeJITKO3epHICTOTO HitonmTa. Bechma
XapakTepHO Pa3BATHE KPYUHHIX He-
IPABIIBHKIX 000COOJIeHUI  MJIBMe-
uaTa (ecM. puc. 66, A) ma rpasnmax
¢ 3epHAMU JApPYyTUX mMHUHepanos. Ta-
Pue. 67. Bujreaenne mwisMenmra p THTapno-  KOe fABJeHHe O0TMeYaeTcsdA IIOBCeMecT-
MarmeTHTe BAO0JL TPOUWH, BhmodHeHHHX 1o, YacTo rpylnle INACTHHKE HIIEMe-
HEPYIHLM MAHEPAToM. Auuiaitd nocie Tpas-  ppog PAABUBAIOTCH OKOJIO TP,

Jenus, ysea. 12.
BHIIOJHENHBIX HEePYJHHEM MHHEpa-
nom (pue. 67). Pesxke mabmeHAT cam
BEITOJIHAGT TAKHe TPeliHbl M OAHOBPEMeHHO KOHIEHTPUPYeTCH OKOI0 HAX.

B apyx eaywasx B THTAHOMATHETHTE ANaTHTO-THTAHOMATHETHTOBHIX KILT
OBLIIT OOHAPY/KENbl TOHKHE NPOMKIIKA TeMATHTA, BOKPYT KOTOPHX KOHIEH-
TPUPOBATUCE Tpy0ble HenpaBWILHLEIE BRIIEICHUIA WIbMeHUTA.

Hecroasko 1Holt Xapaxkrep HMEOT BHYTPEHHIE CTPYRTYPhi HePaBUIBHELX
oGocofiennii THTAHOMATHETUTA B amaTNTO-ceHo-nedelMHOBLIX MOPOIAX.
3Mech MILMEHIT HEPeAKO MOFKHO YBHIETh B BUje rpy0BIX OKPYIIBIX BhIflele-
HAI, PACHOIATAINIXCSA B IEHTPATBLHOI TacTn 060co0Iennil THTAHOMATHETHT A
0e3 Kawroil-Tnd0 BHANMOII 3aKOHOMEPHOCTH.

Hecvorps Ba pasnmunwiii xapakrTep TPyOHX BeIJeleHuil WIBMEHATA B TH-
TAHOMATHETATE, WX HPOMEHTHHE COXeP/KaBHA BO Beex cayuasx omusrm (9—
13 oGwemu. %). TlogpoOHee wmdpoBHie SHAMEHAA COJCPHAHIS TPYOHIX BRIIIO-
UeHWI MWIBMEHHTA B THTAWOMATHeTHTe TpUBefieHnl B Tabx. 44; B Toil ke Tal-
JANe B Kparkoil ¢opMe XaparTepusyloTCs Kak (GOpMLl BRASAEHHH THTAHO-
MArHeTHTa, TAK M 0COGEHHOCTH ero BHYTPEOHHHX CTPYKTYD B PasimugnniX reo-
IorHYecKnx oOpa3oBammax.

XuMumuaecKNOi cocTaB. B HacTosmee Bpems umeerces 19 mommsix
XUMHYECKMX aBalln30B THTAHOMATHETHTA U3 PallOHA AllATHTOBEIX MECTOPOKIe-
HWiT, ROTOPLIe mpHBelensl B Tadx. 44. B Toii sxe Tabamme maeTcA paccIHTAH-
HOEe cojiepikaHue B THTAHOMATHETHTE MWHAIOB MAarHeTHTa, YILBONINWHEIN
u miapMennrTa. CoraacHo pesylInLraTaM STHX pPacueToB, TOHKAd CeTh ILIACTH-
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Xumuueckuii cOCTAB THTAHOMAIHETHTA 33 BHIYETOM MeXaHHMYECKNX mpumeceil (B Bec. %)) M ero pacueT Ha MOJEKYJbl MArHETHTA, HILMEHHTA H YJIbBOIIIKHEIH (B MOI. %)

Tabuuia 44

i s sy W KOIUT-Y PTUTHL JINH30BUAHO-II0I0CYATEIe ATIATUTO-HedeaMHOBEEe N0POJIBL H“gfg;;’;%‘é?&i‘;““' Hmlmcn;emgnﬁgggg;mtbem‘mo- Bperausa IlemMeHT Operamu ‘?‘gggzg;ﬁ‘g‘g{ﬁgﬁ' Agg;ﬁ:&‘gd’%g;‘l‘:}’e‘
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
R o TR 14.42 15.54 17.37 14.58 12.33 15.85 13.49 15.16 16.23 16,72 19.23 18.58 15.87 14.07 17.86 16.86 17.82 15.72 16.55
A0 g i o sl et He oup. | He onp. | He onp. | He onp. | He onp. | He onp. | He onp. | He onp. | He onp. 1.42 He onp. | He omp. 1.02 | He oup. | He omp. 0.70 0.78 He omp. | He omp.
EOENat oL S e s 0.16 (% @ 0.24 0.31 0.47 0.46 0.34 0.30 0.31 0.32 0.38 0.29 0.36 0.36 0.41 0.44 0.52 0.36 0.04
R 05 7 i e 45.56 42.63 41.70 42.55 44.82 43.71 43.92 42.22 44.59 37.10 36.11 37.42 31.50 45.50 40.81 37.62 36.75 38.70 44.24
Vg SR S R 40.05 39.79 39.18 38.32 39.34 37.42 37.82 39.78 38.10 32.88 42.87 42.50 34.09 39.37 37.47 39.09 39.09 42.98 37.40
IO e e s He onp. | He onp. | He onp. | He onp. | He onp. | He onp. | He omp. | He onp. | He omp. 1.75 He onp. | He omp. 1.45 | He onp. | He omp. 1.79 1.76 He onp. | He omp.
MAOZE S s s SR S 0.22 0.07 0.60 1.72 2.48 1.18 0.15 2.29 0.13 0.57 0.56 0.00 0.52 0.09 0.29 0.45 0.41 0.34 0.54
Gl e L 0.23 0.10 0.65 0.49 0.24 0.63 0.70 1.09 0.13 3:.51 0.28 0.20 0.95 0.14 1.16 0.68 1.02 0.31 1.13
CyMMa L4 e s 100.64 98.13 99.74 97.97 99.68 98.30 96.42 100.84 99.49 93.27 99.43 98.99 85.76 99.53 98.00 97.63 98.15 98.41 99.90
BlegO el no il 2608 B 51.8 484 47.8 49.9 51.3 52.5 52.2 477 52.6 45.6 37.9 40.6 36.7 51.9 49.2 41.5 414 40.4 53.2
Fe§l‘i03 ........ 15.8 18.2 21.6 18.7 7.7 28.6 16.1 16.1 33.8 23.0 18.4 15.4 14.2 16.2 34.8 17.1 18.3 3.0 32.9
Fos By~ S Ve 33.0 33.6 24 4 30.8 40.8 18.8 31.6 36.0 13.4 13.8 43.6 43.8 41.0 31.8 16.0 24.4 22.2 59.2 13.8
Dopmu u xapakrep Bhl- | Henpasmipusie u  msomer-| Memkue okrtasjpuyeckue sepra pasmepom 0.2—0.3 wmm; |Memune oxrasjpu- | lsomerpuuniie obocobue- [Bee, Berpeyaio- | somerpmunsie u |Crstommoft  arpe- | OueHs HeNpaBHIIb-
fexeHnii. puuHEIe BBHIIJIEHNS pas- HenpaBW/IbHEIe 000C00JeRNA CHIGPOHHTOBOM CTPYK- yecKHe  3epHa HITA CHJIEPOHNTOBON |  IjMecd B ama-| BHETAHYTHE 000- raT ¢ BKJIOYe- HE® 000c00JI6-
mMepoM 2—15 MMm. TYpPH € BKIIOYeHMAMH anarura (Ao 1 cm). paamepoMm crpykryph  (0.5—3 cm) TATO-HedeanHO- cobeHnsa HUAMA anaTura, aus (0.1—3 Mm);
0,2—0.3 mm. ¢ BRJIIOYEHHAMN anaTura, BEBIX NOpoOJax. (0.5—4% cm), B JIMH3aX HHOIU-
CLIIOIIHEIE n Ta MEeJIKIe
¢ BRJOYEHHAMHI OKTad/Phl
) amaTuTa. (0.2—0.3 mm).
Crpykrypst pacnasa tsep-| Odmasn ouers rtomkast. I'py-| OGmas oyenh ToHKas, rpyGue Bujiedenus WabMenura |O0mas  Tomkas, | O0mwas rtoukas, rpyouie pu- [Bee, uro xapak-|O6maa  TomKafd, Henpasunbane
JIOTO pacTBopa. ObI® BBIJETIeHNHS WILMe- 1o KpaaMm o6ocobsennil, oko0 BrJIoOYeRm. B oxra- OT/[eTLHEIe MeIeHUS IITBLMEHUTA 0K0JI0 TepHO AuA ana-| rpy6ee  Bhfe- o6ocobaenua ¢
HATA 10 KpasgM 3epeH. 9/PUYECKNX 3epHAX OT/eJIbHBIEe KPYHOHBIE IIJJACTHHE KpynHEIe NJa- BKJTIOUEHNWil W Ha Ipann- THTO-He(eJMHO- |  JIeHHA  OKOJO rpyoBIME BhIje-
IIBMEeHNTa, napajilelibHble OJLHON M3 rpaneii. CTHHKH MJIbMe- max ¢ JApPyruMm Muaepa-|  BEIX IOPOJ. BKJIIOYEHHI ¥ HA JIeHISAMU IIbMe-
HHTA. Jamn, rpaHane ¢ Apy- HuTa €3 BHAW-
TEMA  MHHEpa- MOil 3aKOHOMep-
: JIaMH. HOCTH.
I'py6rie BhIIeTeHHA Wb~ 9—10 . 14—13 12—5 10—12 10—13 11 13.5 11—13

meaura (0.1—2 wmm),
B obbem. Y.

MMpumeganue.

Bar. 421, crp. 142

1—-9, 14, 12, 14, 15, 18, 19 — marepnanyy B. H. Memenrbena (1953); 10, 16, 17 —ananuruk A. B. Mokpeiosa,

MaTepuaabl  ABTOPOB;

13 — apajurTvek 3. V. I'OpomieHKoO,

marepuanst C. C. KypOartopa u A. @, Muxaiimopoi (1954).




HOK (OCHOBHAf TKaHB) CTPYKTYPH paciiajia TBepPJ0T0 pacTBOpa HpejcTaBiIeHa
yaseomnnuennio (Fe,TiO,, Mogenson, 1946G). B orpy0mnenusx sBHyTpenHei
CTPYKTYPHL THTAHOMATHETUTA, MO-BUIUMOMY, IIPOMCXOJIIO OJHOBpPEMEHHOE
ORHCJIeHHE ABYXBAJEHTHOTO jRelesa, YTO NPHBOJIIO K 00pasoBaHUi0 OO~
HUTEJIBHON HOPIUIN MarHeTHTa I (ojee TPYOLIX INIACTHHOK IJILMEHHATA:

3Fe,Ti0,+0=3FeTi04+Fe;0, (Ramdohr, 1953).

Ecnn comocraBuTh cofgepskaHue B THTAHOMATHETHTE 0c0G0 TpyOHIX Tra-
CTHH MJIbMeHHTAa B 00BbeMH. % (yHeldbHHII Bec MIbBMEHNTA MeHBINe, 9eM Mar-
HETHTA, CM. Ta0x. 44) ¢ TeOpPeTHIeCKHM COEp/RAaHHeM HILMEHUTA, COrJIACHO
XHMITYECKIM AHAIN3aM, TO MOKHO BaKIYATH, 9TO IMEPeX0] YIbLBOIIINHEIN
B HIBMEHNT HAYAHACTCH YiKe MPH He3HAUNTeIBHOM OTpPYOJEeHHH CTPYKTYPHI.
[logoGurie mamenenns wablogainch B THTaHoMarHernTe m3 ratopo (Vin-
cent, 1960).

XUMHYeCKAN ¢OCTAB TATAHOMATHETHTA B IEI0M BHAEP/KAHHLIN, HEKOTOpHIe
Kome0aHsA B COOTHOIMEHMAX OKUCI0B BHIBBAHEL TVIABHGLIM 00pazoM HEYICTOTOH
oroupaBmeroca Mmarepmana (M3 AaHAIH30B,
NpPUBeNEeHHKIX B Ta0d. 44, BO3MOKHBIE IIPH-
mecu wmeraouens). llociennee cBazano ¢
TeéM, 9YTO THTAHOMATHETHT 05pa3ye'r TOHRKHUe
CPACTAHHUA ¢ JCHUAOMETAHOM, STHPHHOM W
AaTHTOM, IpPHYeM CIEINIeHHA MeHKIY ero
BHJIRJIGHUAME W 3ePHAMH  [TePeYHCIAeHHbIX
MHHEpPaJIOoB BechbMa IIpOYHLIE.

1lo xuMHYeCKOMY cOCTaBY CHILHO OT-
TIMIAeTCs TOTBKO THTAHOMATHETHT I ATHHCTHIX
AmaTATO-He(eTMHOBEIX IOPOJ[: BO BCEX Tpex
NPOAHATH3NPOBAHHEIX 00pasmax aToro TH-
TAHOMATHETUTA OTMeYA0TCA HamboJgee BHICO- Pue. 68. Tepmorpamma XuOHHCKOTO
ke copiepxanng Fe,Ti0O,. THTAHOMATHETHTA.

CreKTpaTbHEIMH AHATH3AMI B THTAHOMAT-

HeTHTe ANATHTOBRIX MECTOPOA/(eHMIl IIOBCEMECTHO YCTAHABINBAEGTCA MPUMECh
Cu, Ni, Co, Zr m P.

Tepmorpamma THTaHOMarmeTnta PacByMYOppCcKOro MecTOpPOs;KIeHHs OLIIa
noxyuena C. C. Hypbaroseim m A. @. Muxaittosoii (1954). CraGerit axso-
Tepmudecknii s@dert npn 450—T4T°, moxydennniii ma Tepmorpamme (puc. 68),
MOsKeT OBITH BRHI3BAH IPOIECCAMH ORUCICHHUA [[BYXBAJIEHTHOTO Kele3a YIBBO-
IMIIHEeIH; B OOKMHKX THTAHOMATHETHTAX OH He ycramaBampaercs (Schmidt,
Vermaas, 1955).

Pusuwveckne cBOlicTBAa Yaelpuuid Bec (nnkH.) 4.6—4.8.
[[Ber, TBepmocTn, Gieck m dwepra oOngHble. MmHepad CHIBHO MarHHTHEIL.
B ammmudax kpynuHile BeeJeHHA WILMEHUTA AHM30TPOIHLI, BHYTPEHHIE
pedaercrr ero ordernusnie. TOHKAag cerh IUIACTHHOK (YJABBOININMHEND), Kak
yike OTMeYaJoch BLIIIe, ofHapy;kuUBaer cilaboe AByOTpakeHue, KOcO TracHer,
nMeeT MeHLInit penbed.

Ha ,[leﬁﬂel‘pﬂMMﬂX TUTAHOMATHETNTA XHﬁHHCHHX AMATHTOBRIX MeECTO-
POKIEHMIT, CHATHX OOBIYHEIM CI0COG0M, B 00mell CI0/KHOCTH HACTHTHIBALTCHA
21 oTpaskenve, M Bece OHM MOTYT OHITH MPATHCAHK MATHETHTOBOIL 1 M/ HMEHITO-
Boit (tabu. 45) dasam. E. . Cemenor (1959) cunraer, 9T0 y/IbBOIIIMHEID 110
HOPOITKOTPAMMAaM, CHATHIM B Kamepe juamerpom 66 mu, mosker OHTH A0CTO-
BEPHO YCTAHOBIIEHA, HO € IIOMOINBI0 PEHTTEHOBCKOTO aHajl3a IpPHCYTCTBIE
VIBBOINITHHENN B THTAHOMaTHETHTE TBEPAO YCTAHABIHBAETCA TOJABKO IIpH
samicH ¢ pudpaKToMerpa Imydka orpaskenmit 20=79—82° (Vincent, 1960).

Paccunranroe mo mopomxorpamMmam peGpo sleMeHTapHON AdeliKH MarHe-
mra a,=8.384+0.01 A coorBercTByer umecromy wmarmerury (Basta, 1960),
90 JHIIHEH pPas NOATBepKIaeT WHAMBHIYATH3HPOBAHHOCTE B XHOMHCKOM
THTAHOMATHETHTe MarHeTHTa M YJILBONIIIHEIMN.
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VYVenosnmag oOpasoBaHMg H N3MeHEeHnnu g Pasmep n gopma
BEIJIEJICHUIT THTAHOMATHETUTA ONpe/leIAITCA THIIOM MHHepPadbHOr0 arperara:
pacopeneseH OH B HOpOoJaX CPaBHUTEJBLHO PaBHOMEpPHO, XUMHAYECKIIl cOcTan
ero B melnoM Briepikanmniii. Bee 5To moaBosisier cfenarh 3aRriioueHue, 4To
TATAHOMATHETHT 10 YCAOBHAM o0pasoBanis anaZornded TAakuM NopopooGpa-
3YIOIIM MHHepanxaM Kak DIHPHH-ABIUT U ced.

Xapakrep orpyd/eHna CTPYKTyphHl pacmaja TBepoTo pacTBOpa B rurano-4
MATHETUTE CBUMIETENBCTBYET O TOM, 9TO THTAHOMATHETHT HCILITA/ TOBCEMECT-
HBLil, HO CPaBHHTeAbHO caadblil MeraMophuaM, TPOABIABMINIICA B PasdimIHO 4
CTEeNleHH HA PAasINYHLIX y9acTKaX M NPOTeKaBIIMil TP OTHOCHTEJIHHO MEHBIIe *
OCHOBHOCTH CPejibl, 9eM KPHCTAILIH3ANA TATAHOMArHeTHTa (OKUCIeHNe YIbBO-
wmaaesnn). OrpyGiaende cTPYKTYpPH pacmajga XHUOHHCKOTO THTAHOMATHETHTA

Tadoampma 45
Pacuer mMOpOIIKOrpaMM THTAHOMATHETHTA AllaTHTOBBIX

MECTOPO:KeHnit
TurapoMarsernT, Xu- M. . I 7 Hﬁbme: EHT
GHEBL, 3 CHIMEA SIReEES (WpEees, 150) ( H;’é‘f;‘n'
HHTEeHCUB- du HHTEHCHB- do HHTeHCHUB-
HOCTB ™ HOCTh TR HOCTb
1—2 4.83
1 414 1 4.21
1 .72
5—6 2.967 6 2.99
6 2.776 a 2.80 10
10 2.532 10 2541 9
1 2.305 3 2,310
0—1 2,232 3
4 2.097 i 2,098
9 1.870 2 (1.884) 6
2—3 1.778 4 (1.785)
3—4 1.716 ) 1.710 8
7—8 1.612 9 1.612
i | 1.503 7
3 1.481 ) 1.479
1—2 1.326 3 1.325
2—4 1.278 5 1.277
0—2 1.118
4—06 1.090 8 1.091
0—1 1.0
1 1.048 6 1.047

1T p nMedTanue YVcaoeus csemru: Fo-naﬂyqem:e, Oy =67.5 mm,
ﬂoo D, 0.5 MM, PeGpo Adeifkn a = 8,38 -4 0.04 A. Pacuer IPOU3BeIeH
. H. I‘epMaHDBhIM un A, II. J[eHnCOBHIM,

B 1eJ0M aBAJIOTHIHO TeM H3MEHEHHsAM, KOTOphle yCTaHOBHI B ciaabo MeraMop-
duzoBanmoM THTanmOMargeTnTe HOmamckoro THTAHOMATHETHTOBOTO MECTOPO=
segenna B. C. Macankos (1959). Bomee unrencusroe BO3geicTBHEe HCILITAL
TONBKO THTAHOMATHETHT HEKOTODPHIX VYYACTKOB amaTuro-cdeno-medelnHOBEIX
mopoI,

B osuj0reHusx yeIAOBUAX THTAHOMATHETHT I3pejKa OT KpaeB 3aMelaercs
SKEITEIM c(DEHOM, B KOTOpPOM HHOIZIA COXPAHSIOTCH OTHEIbHBIE KPYIHBe ILla-
CTHHKHN WIbLMEHWTA, e N3MEHNBINNE CBOK NePBOHAUAILHYI0 OPHEHTHPOBRY,
HO ¢ KOPPOAMPOBAHHLIME Kpasamu. BOnmam BEjeJeHHII TUTAHOMATHETHTA
HePeIKO KOHIEHTPUPYETCH MeIKOTa0IHTYaTHil, 0YeHh TYCTO O paIleHHbIil
JenmmoMesan. Bo3MOKHO, YTO OH BOBHHK B Pe3YJLTATE Pa3iI0/KeHHA THTAHO-
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mardernra. MHorga mo THTaHOMArseTnuTy, OT KpacB ero 3epeH, pa3BHBaeTCA
MU pHT.

B ax3orenAsx YCIOBHAX THTAHOMATHETHT BaMem@eTcs iKedTOoBaTo-0ypoit
1 KpacHoBaTo-0ypoil 0XPHCTOI Maccoif, cocToAnieil U3 I'HPOOKHC/IOB jKeTesa
1 amarasa.

Jdenungomenan
(rereamecTan PasHOBHAHOCTL OHMOTHTA)

HEK,(Fe,Mg,),Al,8i,04,(0H),
Monoraunnas cuHzoHULg

Pacnpocrpanenne. Jlenujgomenan — mMHUPORO pacipocrpanes-
HEII! B AIaTHTOBRIX IOPOJAAX MHHEpaI, HO cOJepAaHne ero 00BTHO HEBEINKO.
B amarmro-medeqrnnonrlx mopofax cojepskaHme TeMIA0MeIAHA HE IPEBHIIIaAeT
COTLIX JIOJIeH mMpomeHTa; B pegrux cay4daax poecruraer 1% . Eme mennme ero
B amarntossix mopojax ropel [loausymuopp. Camoe BECOKO® comepsranme
9TOT0 MUHEpaJa OTMedJaeTcda B amarnTo-ceHo-HedeMMHOBEX IOPOjiax, I/e
OH KOHIEHTpUpPYeTcA B JIMH3aX MeIKosepHHcTOTO Hitorxura. CpemgHee copmep-
JRaHKe JeHufoMeNaHa B JIWH3AX M0AWTa anaruTo-cheno-nedelnHOBLX MOPOK
cocraBasier 20.9.% Pacupegenen nemmmomelad B amaTHTOBHIX IOPOXax He-
PaBHOMEPHO — B BHJe OTHCILABIX MeJIKHX delllyeK H TaGIn, a TakKe NX
arperaroB. Accomumpyer OH ¢ NHpPOKCeHAMII, aAM(MO0JI0M M THTAHOMArHeTH-
ToM. O4ensb 4acTo JenujoMeaaH pPacmojaraercs B BHJE HeIDaBHIBHLHIX Kae-
MOK BOKDYT 9rMpPHH-aBrUTa W TUTAHOMATHETHTA, HePEIKO Pa3BAT HA IPAHHIE
THTAHOMATHETHTA ¢ OTHPUHOM, ATHPHH-ABIATOM U aM(QUEOOIOM.

B witomur-yprarax jgenugomesnana o0HTHO HEMHEOTQ, pacnpenered OH B HUX
HepasnomepHo. Mckiodennem ABIAWTCHA XapaKTepHBle IIPOCION TPaXHTOM-
HOTO MIOINTA ¢ TeNI0MeTaHOM B JIoJInHe p. JIABOIOK, T/ie JenujomMelan 1 pe;-
cTaBlIeH KPYUHLIMU (10 2 ¢M) H30METPHYHBIMI INIACTHHKAMM. B aTHpUHOBRIX
PHCUOpPHTAX cOJep/KaHHe eT0 HEBENAWKO, HO B CJIOIHCTHIX Pa3HOBUIHOCTSIX
PHCTIOPPHITOB FKeTeaneThlil OUOTIT UrpaeT poldb IIaBHOIO H0POA00DPABYIOIIETo
yugepaa. llaparemesme JenmmpgoMenana BO BMenampaX 10pofax aHAIOIH-
YeH ero maparemeancy B anatuToRux rerxax. OueHs XapakTepHO MPUCYTCTRUE
JennjoMeIaHa B amaTHTO-THTAHOMATHETHTOBEIX JKIJIAX. JT0 eHHCTBeHHLIT
CIUIMKAT B 9TUX 00PasOBamiiax.

Jlemmpomeran BeTpedaeTcd B ImerMaTurax I 9OHCeHETHYeCKOX KATAX,
PasBUTHIX B pajioHe MecTOpOKAeHWil. B mimpoBHx merMarATax OH acCOIHIL-
pyer ¢ OTHPHHOM, ATHPUH-aBIHTOM, THTAHOMATHOTHTOM, 4 B COOCTBEHHO IIer-
MATHTOBBIX H HIHUTEHETHYECKNX FKIIAX — ¢ HO3MHUMU HHIOTEHHBIMA MHEHE-
paaMu: KaEKPUTRLOM, HATPOIUTOM, BOJIOKIHCTEM ¢HeHOM 1 3eIeHLIM BOIOK-
HHCTEIM 9TAPHHOM.

B jRANBHBIX TyABPUTAX COMePRAHNE JIeIU0OMEeIAHa B HEKOTOPHIX CIydaax
pocturaer 4—>5% . Accommmpyer oH B HEX ¢ aM(pmOOIOM, BOJOKHHCTHIM BTH-
PUHOM, KaHKPHANTOM, Peske — ¢ AcTpodUIIHTOM W HHUICMATHTOM. B MOHIH-
KNTaxX paccMaTpHBaeMBI MUHEPakZ OTCYTCTBYeT, BMECTO Hero HabJIogaerca
OOBIYHBI MarHe3MaJlbLbHBLI OMOTHT.

B mwanfoiee mo3gHEX HHIOTEHHLIX JRHIKAX JEOUIOMEJIAH ACCOMUHPYeET
¢ 3eJeHBIM BOTOKHUCTHIM JTHPHHOM, pemke ¢ KamkpuanToM. B paitome Pac-
BYMYOPPCKOYO ANATUTOROTO MECTOPOKAeNNsA Ohila BCTPEYEHa MOHOMUHOPALH-
Hasg TenuoMelaHoBag KIIKa Momaocthio okomo 10 em.

B mermarnrax m OROM0 MO3THUX dHEOTEHHHX FRUIOK MOMKHO YBHIETDH 0CO-
OeHHO TMTPOKIe KaeMKA JEMHJ0Melana BOKPYT orupuH-aBraTa. TaGmmarm
JlenuoMeNada B HTAX KAeMKaX pacioJaraiTesd MepleHJHKYIAPHO K KpaaM
ATHPHH-ABIUTA (WIENHIOMETaHOBEI KopounT»). OueHb MEIKO3ePHHCTEHIL Je-
MHAOMEIaH TPHCYTCTBYeT B KpaeBHX 3oHaXx aM(puO0JI0BHIX KOPOWHTOB, pas-
BUTHX BOKDYT OTHPHH-aBIHTa (CM. KOPOHHTH).

10 0. B. Jlyaxur m ap. 145



B Buje BRIOYEHHI JenmjoMeran HadIogaeTcs B HHPOKCeHax H amduto-
jJax, pe:ke B THTAHOMATrHETHTe M HedelnHe. Yemyiikn ero (MHOrjga B BHUje
memouex) pacmoNaraloTes BAOAL CHAMHOCTH MHHepanoB. B memmpomenane
TPUCYTCTBYIOT MeIKHe BRIOYeHHA MarHeTHTa I amaTura, WHOTJa — PHHKO-
IATA M BOJOKHHCTOTO SrupuHa.

DopmMa mw paaMep 3ep-
ma. Jlenumomesan lpefcTaBieH
TPEMH OCHOBHBIMU  MOpdoIornie-
cEUMI  pasHOBHAHOCTAMEU. llepBas
W3 HIX — "denryitdarsil Jenngomesaan
¢ TOHKOM, waecto ciaabo B3aMeTHOI
CIAHOCTEI0, O CPABHHUTEILHO CBET-
JABIMHE TOHAMI mIcoxponsma. Dopma
HelryeKk OKpyrias, U3oMeTpuuHad,
peske nenpasmabHas, pasmep 0.1—
0.4 wmm; Berpewarores O0OLIYHO OT-
MEJIbHBe Yelryiiki. Jra pazmoBi-
IHOCTH Jenujomeliana ocofeHHo Xa-
paKTepHa ns aAnaATATO-TUTAHOMAT-
HETHUTORLIX KHUJI, BCTpedyaeTca OHA B
AWH30YKAX WMIIOJIHUTA  ATATHTOBHIX
Pic. 69. Tlofkmmrmmgecknii wemyigarmit HOPOA M B PUCHOPPHTAX. B JdAHaax
nMemupoMelnan (cepuil co enaiinocmuo) 8 Meld- HMHOINTa MW PHCIOPPHUTAX HenlyHKIT
KO3epHHCTOM HITOIHTe. HIJIHQ),‘GE:} AHAIW-  JregmWOMeslaHa Hepejro MMeroT oii-

aRTGERy  Npol: 40, runTHuecknii  o6auk  (pue.  69),
BRAKOYAIOT MEJKIe OKpyrine JepHa
nedeanna; fopMa MX HempaBWJAbHAH, pasmep jocTHraer 1 mwm.

Bropas mopdonxorndeckas pasHOBHIHOCTH MUHepata pabiogaercs 0cO-
feHHo yacTo, JTO ILIACTHHYATHE W TAGAUTYATHIE KPUCTATINYECKNe WH/UBHE
Demujomenana, obaazaomie rpyGoil, APKO BHPayKeHHOI CHailHOCTBI W pes-
KM T[JI(‘,OXPOHE}MOM IO 9epHbIX
TopoB. Pasmep numactaHoOK 1 Tad-
aguger  wodedmercsi or 0.01 mo
10 MM, pacipefielensl OHIL B 110~
pomax HepasHOMEpHO, YacTo 00~
pasyior skomienus (puc. 70).

Tagoil JenugomeTan Ipocie-
JRKUBaeTcHa BO BCeX IIOpOJAX; on
XapaKTepeH TaK/Ke A TmerMari-
TOB, JYABPATOBHIX JKIJI M IO3J(-
HUX HHJIOTEHHBIX RUI0K.

Tpersa xaparTepHas pasHo-
BHUIHOCTD JemujoMelana, BeTpe-
gaom@ascs B TMOPOJax amnaTHTo-
BHIX MECTOPOKIAEHNIT, — OTO CKOII-

aerns ovems wmenkux (0.001— Puc. 70. Cronjennsa npapHAbLHEX TADIHTUATHX
0.0001 mm) 1 OweHB APKO OKPA-  sopen gemmgoMedana ([), CONPOBOMAIMMECA
IIeHHEIX YeIlyeR. B mumdax npm  srupunon (2). [land, Ges anaausatopa, ysen. 12,
MAaJBIX YBEINUeHNIX TAKON JenHu-
JOMeNal KajkeTes 0JHOPOAHOM Maccoii TO 0panskeBoro, T0 ApKOro GypoBarTo-
kpacroro neera. MeJkodenryityarsiii JennjomMenan y3acTByeT B cocrase amdu-
DOJOBBIX ROpPOHATOB BOKpPYT ’JI‘HpHH*ﬂBFHTa, BCTpEeYaeTCHa cpenu 3eJIeHOTO BO-
JOKHMCTOTO OTrHpHHa, a TariKe HenocpencTBsento B mmopomgax, Ha T'panuniax
3epen ]TC(bEHI’EHa, ITHPOKCENnoB 11 THTAHOMAarHeTHTAa.

B maunpossix meryatitax JemuOMeIaH MeCTaMW IpeJicTaBlen KpyIHLIME
(no 10 u Gosee caHTHMETPOB) ITACTHHIATHIMH WHAMBHIAMH C HepPOBHEIMI
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kpaaun. B coGerBenno mermatuTax u omHIeHETHHECKHX JKIJIAX BCTPEUANOTCH
HpaRHIBHEIe KPHCTALIHE Jempugomeldana paamepoM or 0.3 go 20 em. Obunk
KpPHCTAIOB  KOPOTROIIPW3MATHIECKHIl, WHOTZIa yCcedeHHOIHpaMMalibHblil,
qacThl IBOMHMKE 10 CIIOIAHOMY 3aKOHY.

ODusAavyeckne cBoiicTna.l TeeprocTs 0KONIO 3, yIeXbHHI Bec
romefreresa or 2.9 po 3.2 H, mo-BUAAMOMY, BaBHCHT OT COJepIKAnUs ykejeaa.
YennHEI Bec 9YeNMIyifdaToro JenupoMeNaHa Menblle, 9eM y APYIHX pPasHo-
pupnocTeit (2.8—2.9). @urypsl ygapa m maBjieHds OTYeTIUBHIE, 0JeCK CTEK-
JAuEni, uBer B8 00pasuax TeMHo-GypHEl G0 4epHOTo, B KOHOEHTPHpOBaHHOI
HCI pasiaraercA ¢ BHJeTeHHeM CTYAEHICTOTO TeJsd, NPH HATPeBAHUN B 3a-
KpHIToil TpyOKe BHJenser Bojay. Cniapisgerca B CUIBHO MarHHTHBIH MAPHK.

Munepas onTHYecKH ABYOCHEI, oTpumareabnsiii. Hike nmpusogarcs Ham-
folee TOJNHLIE NAHHALIE 1A TPex 00pPasmoB JemnjgoMesaHa.

A =590 mp. ) =590 mp Bennlii eser
Bga -« o «1.670 1.661 1.681
R R T 1.659 1.677
Myl L ated BY5 1,605 1.623
ng—unp + 01055 0.056 0.058
2V g, —23e —20° —30—33°
[Tneoxponsm no N,— kopuunerato-Oypwiii, TeMuo-0ypwiii, Temmo- prhm'

N, —Ce‘pOBaTO—}KOJlTLIIfI FKEITOBATO-KOPIMYHEBHH, ¢BOTIO-KOPUTNECBHIIL.

HepBMH ofpasen B3AT U3 IBAUANHTO-NONEBOMIIATOBOTO [ErMATHTA T'OPH
Paceymuopp (KypGartos, Muxaiimosa, 1954), Bropoit — u3 nosgmeit sHmo-
TeHHOil KHIKA B amnaTHTo-HedelHHOBHIX 1opogax ropu lOxcmop (mamHbie
aBTOPOB) H TpeTHil — M3 pucuoppura B jioamHe p. Puciiok (Tnxonenkos,
1963). Tlo omrmueckum cBoiicTBaM Bce »>TH 00pasuul OamakH K paxy ¢aoro-
TNT—IeMIJ0oMelaH—OKCIICHII0MEIaN, XOTA W OTJIMYANTCA IMOBEIIICHHLIM
ABYLPEeIOMICHHEM.

Cormacro yray 21 H Besrwande n,, OHI JOJJKHB NIMeTH CIeAYIOIU cOCTAB

P'l

(B Mo1. % VCIOBHLIX MWHAIOB):
DITORGRMTE, & 0 s 25 9820
Jlenujomenan . . . . . A0 R 4l
OxcnIenuomMesTan . . . 35 32 40

Mo mammnm 30 mamepenmit, Koxefanms ONTAIECKHNX CBOMCTB ILIACTHHYA-
T0ro M TabJaUTYATOro JenmoMeNIana ANATATOBLIX Teld BechbMa 3HAYATEILHE!
Ha CPABHATRIBHO JOKATBLHLIX yYacTKax B Mpefielax OJHOTO M TOTO jKe MIlie-
PAILHOTO arperara M yKIANbBalOTCsA B PAMKH TeX M3MeHeHHII, KOTOpHeE Ha-
MEUAlOTCH 10 TPEeM paceMoTpeHHhM Bhite odpasmam: n,=—1.670—1.700,
n, = 1.615—1.640.

Cpean ryeTooKpaeHub X oupammn JemnugoMeliana BeTpedaincs obpasmn
(18 edenonoro HHO.JIIITa) c unpa‘rﬂou cxemoii adcopbumu — N, <N, (Ilyx-

man, 1959).

qemyﬂqa'rmﬁ JENUAOMeNaH OTINYAeTCsa OT MIACTHHIATOr0 W TabINTIaTOro
N0 ONTHYECKIM CBOHCTBAM, COITACHO KOTOPHM OH ABIAETCA MEHEE FKeIe3UCTOM
pasHoBHAIOCTEI0 GmoTHTa. JIsa WemyidaToil pasHOBHIHOCTH N3 AIATHTO-He-
(eTMHOBEIX TOPOJ, ANATHTO-THTAHOMATHETHTOBLIX JKIJI I PHCIOPPHTOB Xa-
pakrtepubl caeaywouue namnse (14 unawepenmii): n,=—1.660—1.666, n,—
=1.608—1.612, —2V —=16—20°. Ilzeoxpomsm Iio N — KOpHIHEBO- 63pmu,
10 N, — ceeTislil ;kearoBato-Oyperii.

1 B panpueiimeM MuHepainl nambomee NOJHO XapaxkTepHayloTcd no (HUamIecKnm
‘cBOfiCTDAM, KOTOpPHIE, KAaK H B BTOM CJIygae, paccMaTpUBAlOTCA A0 CBeeHHIl 0 XHMEHYe-
CKOM COCTHBE.
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Ilo cpaBHennio ¢ TaGANTIATHIM JEMHIOMEIAHOM, YeIIYHYATHIT JIeImHI0-
MeJaH OTJHYAETCH IOCTOAHCTBOM ONTHYECKHX CBOICTB.

B mermarmTax paiioHa anaTHTOBLIX MeCTOPOKACHUI paclpocTpaHeH Hau-
00Jiee TYCTOIIEOX POUPYIOMAN JIETHAOMEIAH ¢ BEICOKIMI TMOKA3ATETAMI Ipe-

ANATHTOBBIX MECTOPOK[eHHil

Tabnnma 46
XHMHYECKHil cocTaB JenmngoMenana M3 paiioHa

JIOMJIeHU .

[Imeoxpouunnie gBopuUKH y
JenmagoMenana nopox, obora-
IeHHEIX amaTHTOM, HalIIoa-

0
(50 T JUCH OKOJO MeJRHX BHIYe-
HHUil PHHAKOJNTA W IPOJYKTOB
HomnoHeHTsl i 2 3 ero paspyuieHms.
XUOMHCKNI JemnoMeran
Si0 35 68 95.85 35.35 OGHaﬂaeT CUIBLHOM JAucmepcu-
Si0y 5.6 35.85 5.35 w 5
TiO, 5.48 3.56 70 ok T >, - Jllin yrag 3F
FeyOs 10.21 .60 9.89 CTOOKPANIEHHOTO JIemH OMea-
Aly0y 7.24 11.32 7.96 Ha rtopu IOxemop wumenoTcs
FeO 19.53 22.60 19.91 cleIyIonye Janfbe:
MnO 0.62 0.77 1.11 :
CaO . 0.08 049 — A =550 mp. k=590 mp L = 64T mp
MgO 2.83 8.64 7.02 18090y 19050 9405
Ko0 . 8.43 8.70 9.00 '
Nay0 055 0.54 0.50 A =
B0 0.18 e 0.09 AHOMUTBL  0DHaAPYKEeHBI  HE
TR,0, Rk 0.04 = L OB,
F I T SR B S ().7“ “.90 0.9“ X HMHAYIeCHKH ﬁ ¢ 0O-
Hy0~ 1.44 0.19 3.66 b
H,0+ 4.34 2.27 j36 ¢TaB. B rabx. 46 mpuse
%= AeHbL noJIHbIe XUMHYIeCKHne
Cymma . 100.35 100.11 100.45 AHAIMAH TAOJUTYATOTO Jiemn-
kit i 0.29 0.37 0:98 foMeaHa 13 pailoHa anaTuTo-
[ BEIX MECTOPOKJEHMII, W s
Cymma 100.06 99.74 100.07 cpaBHeHnd — o0pasen Jenu-
JoMenaHa M3 JTOJUHEBL P. Puc-
Mpumeganne. 1— NOMeNaH M8 SBAUAIHT-I0- 3
.nesmnnamnoﬁlail-::m?hi, rrﬂﬁammggzg;nmum). apagmrug MO Ilo pammsov crexrpais-
B. I. Barunaiivenxo (KypGatos, Muxalinosa, 1954); HBIX AHAJM30B, B XHOWHCKOM

‘2 — nenupoMeNiaH M3 HOBAHEH BHIOTEHHON KWIKA B ana-
TnTo-pedeJMHOBRIX nopogax, ropa IOKcnop, aRANHTHR
E. A. Rymanukad (JadHele aBTOPOR); 3 — JenuioMesIan n3
noaunsl p. Puciiok, amaautnk B. A. Eropos (Munepanu
Xutunacknx n Jlopoaepekux tTyHap, 1937).

IenupoMelane, KpoMe yKasam-
HEX B Tadm. 46 woMIOHeHTOB,
MOCTOSAHHO NPHCYTCTBYIOT Clie-

aur Ga, Cu, Zr, Sr, Ba n Zn.,

Jlaunsie awmanmdos Tadr. 46 Moryr OHTH HepecuNTaHEl Ha CleyIOIe
KPUCTANIOXUMITeCKAe (OPMYIIE:

L. (Ky g Nag5eCag g0)5 5 (F('z.?s*“g].u M“n.ngBao.nzFBl.sn"\lu.az)s.sa X
X (Mz.4oTin.sn)2.fmSiu.nuozo(oH3.63Fu.37)4.nu - 1.1H,0,

2. (RJ.76Nan.l'iCﬂu.nz)l.as(F93.01 Mgz.mM“o.mFen.ssA]u.lgTiu.lﬁ).ﬁ.Ba X
X A'z.nu(T-‘n.%Sis.n)8.110020( Ou.rmo H3.41Fn.9n)4.m),

L3 3 ~ . - .
3. (K1.9uN30.:8)3.08(Fez.80Mg1,mM“n.lub 01.25)5.97(A11.57T'n.43)2.nu(T'n.045‘5.05)3.00090 X
X (01,!.510H:}.t)1F1;.4H)4,00 - 1.09H,0.

Momexyasl BOJBL TPH TEPECTCTAX BHIIEICHE YCIOBHO (BO3MOKHO IIPHCYT-
CTBHE OKCOHHA).

XuMudeckne aHaJM3BI JENHAOMeJaHA IOATBEPKIAIT IITPHHAIEIKHOCT
aHaNM3NPOBABIIAXCA 00pa3moB K paAxy (IOTONAT—IemIIoMelaH—0RCHIe-
nuomMenan. XuMmmuecKas ¢GopMyra XMOMHCKOTO JIemujoMelNama B 00meM
BHjIe MOzkeT OHTE Hanncana caegyomumoopasom: HK,(Fe,Mg,)AlSiz0,(OH),.
Hpome Toro, B paceMarpuBaeMoM MHHEpaJe OTMeYaeTcs HeOOJBIIAsS IIPUMECh
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MapraHma, mo KOTopoil MozkeT OHTH BEIeJIeH yCJAOBHBIE MHHAT MaHTaHOHMI~
IHTA. :

Jlennposmenan B CONPIMHCTBE CAy4aes, TO-BHAMMOMY, CJIerKa WaMemHew.
JT0 IPOABIsETCS B TOM, UTO OH YaCTO MECKOJBKO THAPATHPOBAH; BIAra Jerko
ypmansiercsl py Temueparype mopsaupxa 150—200°,

Pacuer jeGaerpamMmel Jenujomenana npusoantesa B Taba. 47. Jlebaerpamma
XHOHHCKOTO JIeIIMioMeJana BechMa OaHaKa K jgefaerpaMMe ypaJlbCcKOTO Jemm-~
nomenana (Muxees, 1957).

Yecnosums oOpasoBamumag uM uamMenenusn Jemagome-
JlaH, pPas3BHTHIT B paii0He aNaTHTOBEIX MECTOpPOKIeHII, MMeeT, MO-BHIAMOMY,

Tadbamua 47

MexnuockeeTHRE PACCTOAHUA JENHAOMENAHA
(radm. 46,2)

XnGuHCKN JenmjioMesnas JTennpomenan (Muxees, 1957)
Hnrencus-
Hocth i da HHTCHCHB~ ﬁ_
uenp. n HOCTB n
4 12°02 4638 4 4.57
4p 15 03 3.724 —_ —
4 16 24 3.425 —_— S
10 16 46 3.362 10 3.36
4 19 16 2.931 2 2.88
9 21 26 2.646 8 2.65
1 22 36 2.516 4 2507
9 23 12 2.455 8 2.452
8p 26 04 2.201 8 2.186
8p 28 44 2.011 8 2.006
9 35 05 1.682 8 1.676
10 28 35 1.550 8 1.548
i 42 16 1.438 2 1.435
7 45 01 1.367 6 1.364
ip 46 26 1.335 2 1.335
ip 47 33 1.310 2 1.314

ODpumevanue Verosus cvemnu: Fe-pamyuenme, Il —65.9 mm,
HMogp, = 0.5 Mm; p — pasmpitan auand. Pacuer upounssenen JI. H. ITome-
Haepoil,

nBosiKOoe mpoucxosxijerne. Hekoropas gacth ero Moria BOZHUKHYTH B KOHEd-
HEIe CTAJUI KPHCTAJIIHU3AMIN PACIIABOB. JTO YemlyHdaThlii, MeHee yKeIean-
CTHIIT JemufioMesIal, CPaBHUTEJLHO PABHOMEPHO pacIpejieleHHbIH B HOpPoOJax,
¥ApAKTepUAYIOIMUICH OTHOCUTENLHO UOCTOAHREIMU OUTUYECKUME CBOUCTBAMME.
[Tojapasiomee KOINYECTBO JTelUoMeNlaHa 00pa3oBaloch, HeCOMHEHHO, B pe-
3yaAbTaTe [OCTMarMaTHYeCKUX JIPOIECCOB IYyTeM pA3TO;KeHHs I 3aMemeHnsH
TeMHOI[BETHLIX MUHEPAJIOB. JTO BHICOKO;KEAe3HCTHIl ITAaCTHHYATRIL 1 TadJauT-
9gaTelil IyCTOOKPAIISHHBIT JemIIOMeJIaH ¢ HeBbIlep/KaHABIMI TOKA3aTeIAMI
OPeTOMJIEHHA W Pe3R0O KOJeOIIOMNAMACH pasMepaMu KpPHCTAJJNYecKUX HH-
IHBHIOB, a TaKske SAPKOOKpPANIEHHBIT MeldKodemyidarsii Jenngomenan, Obe
9TH PA3HOBHJHOCTH pacupejielleHsl B 1opojgax KpailHe HepaBHOMepHO.

B mermarmrax u HuMreHeTHIECKNX FKIJIAX, BO3MOMHO, MMEJIa MECTO CBO-
fojnaf KpHCTAMIMBANNS JdenujoMeiana B INHEBMATOIMTHYECKY ¥ THRPO-
TePMATBHYI0 CTAIAN MHUHEPanoo0pazoBaHus, B pe3yibrarTe 4Yero BO3HHKIN
NPaBUJIBHEE KPHCTAIIBL HTOTO MIHEpaJia.

B saporeBHRIX yeJI0BHAX NemHEjOMeNaH ycToiudmB. DB DoabImuHCTBE CJIY-
JaeR HHJOTeHHEIe N3MeHeHN A MIHePala HOGAT ¢Ialblii XapaKTep HIPOABIAITCA
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B BLIHOCE HeKOTOpPOro KoamuecTsa K,O, rmppatanum n 9acTHIHOM Iepexoje
IBYXBAJIEHTHOTO jKele3a B TPeXBaJeHTHOE.

B rumepremnaEX yCIOBRAX JENHOMEIAH Pa3pymaeTcd ¢ 00pazoBaHUHEM
JKEIAEBUCTON THPOCIIONE, THAPOOKNCIOB ;Kelie3a W Mapramia.

AvMpudboamn

MoHnokaurHas ciuHeOHUR

PasumosuagnocrTtn, AMmPubogs B 000TameHHHX amaTATOM MOPOAX
PacupOCTPAHEHH CPABHUTEILHO IMPOKO, HO cBefenusa 00 aTHX MHUHepalax
sechma nporusopeunssl (Hypbaror, Muxaiimosa, 1954; Tuxomenkos, 1963;
Mlyxman, 1959). Ha ocroBanmm vg-
HEIX Ha0J0IeHNl 0 CcPaBHEHAA UX ¢
paHee IOIYYeHHEIME [(AHHGIMH aB-
TOPHL CUMTAIOT IETecO00pPA3HLIM BEI-
JIeTNTH B TpefenaX AmaTATORBIX
MeCTOPOKICHHIT CIey0mue pasHo-
BHAHOCTH ampmboma:

1) appeencorunr — Nay(Fe,
Mg),FeSi 0,,(0H, F),, 2) memaou-
HOIl Marmeamajabubiil  ampubox —
(Na, Ca)y(Mg, Fe),FeSi0,,(0OH, F),
n pubexut — NasFe,Fe,Si0,,
(OH. K,

Ilemounoit MarHe3wmanbLHLIL am-
¢ubox, mo M. Buaanarey (Billings,
1928), cnepyer ompeelaTh KAk me-
JNOTHOM MATrHE3MATBHEIl TaCTHHTCHT
Pue. 71. Bawemenne srupnaa ampubomom (neGaerpamma ero  OTIHYACTCH  OT

(7). HLang, Ges amamusatopa, yoer. 12. febaerpammel  apgBejconnTa); OH
MO;KeT OBITH TaKiKe OTHECEH K PHX-

Tepury. Mesmy apdBesicOHMTOM H mMEJTOYHBIM MaTHE3WAIBHBIM aM(OUO0I0M
TpocieRnBaeTcss pag aM@ui0JI0B ¢ MePeXOoAHBMI ONTHYECKAMI CBOMCTBAMM.

Pacnpocrpanmeunmne. ApppejcoHAT ¥ meIo9HOii MATHe3UATbHEI
am(uboI BerpedaloTes BO BeeX MOPOax pailoda amaTHTOBEIX MEeCTOPOsiIeHIit
I Be3fie OHO BEICTYNAIOT B KaYecTBe IPOAYKTOB N3MEHEHIs mOpPogoo6pasyio-
mux mapoxcenos (puc. 71). Ilaparemermgecks aM@uGONBI TECHO CBH3AHBI
© OAPOKCeHAMM, JelH0OMeTanoM u THTanoMarHernToM. Comepikamms MX 1
B ODOTAIEHHLIX AITATHTOM MOPOJAX, M BO BMEIAIOMMX WHOJIHT-yPTHTAX, U
B pHCHOPPUTAX HesHaunTelXbHbie — He Oolee 2—3%. Ilpm xapakrepucrmie
KOIMIECTBOHHOI0 MHHEPANLHOr0 COCTABA ANATHTOBHIX Hopox (cy. wacrh I)
aM(puOOIHl 10YTH He YIOMUHAIOTCH, TAK KaK B BECOBOM AHAJN3e OHI CYMMH-
PYIOTCA € NHpPOKCeHaMH.

SHAUNTEIBHEE CONCPIKANIA aApdBecONUTa I 0cOGEHHO MEJI0THOTO MarHe-
amannpuoro amgubosra mMeT MeCcTo B TyABPHTOBHIX HerMarnrax, HHOrJAa
B IlerMaTHrax mitommronoro cocrasa. Jlo 10% apdBenconmra, KaK mpaBuwio,
COJleP/RATCH B SRIVILHLIX JysBpHTax. PHOeKHAT KpaiiHe pejoX, BeTpedaercs
B BUjie e[MHUYHLIX, OYeHb MEIKAX B3epeH.

XapakTepHoil 0coGeHHOCTHI0O aMOUOOIOB ABIACTCH UX PE3KO HepaBHOMEp-
HOE pacipejerlente B moponax. Ymeao BmgedeHuit ampmdora Ha MIOMmARH
manda (1.5 2 em) Ges Buumoii 3akonomeprocTn Kosedaeres or 0 po 10.

Dopma mw pasmMep 3epHa D amatnroseix Tenrax apdnejicOHHT
W IMEI0YHOIT MarHe3WaJbHEIl TaCTHHICHT HE3aBUHCUMO OT THIA MOPOJILL Ha-
Omopalores B puge: 1) RPymHLIX HenpaBUJABHHX 3epeH ¢ BEJIOYCHEAMH BIH-
puna n chena (pazmep sepma 3—10 mm); 2) MeTKUX HeNPABUILHHIX 3epeH,
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pacnoJiaralomuxcA IPYyNIaMA CPeJii BEIeIeHIil TeMHOIBETHEIX MIHe paJIoB (pas-
Mep orzeapHbx 3eper 0.1—0.3 mm); 3) KaeMOK BOKPYT 3epeH TMpHAA H HTH-
PHH-ABIUTA, CIO;KCHHBIX OJHUM, peke — ABYMA HHAHBHAAMH (IIMpUHA HX
roxebaercs ot 0.1 1o 4—5 Mm); 4) TOHROBOTOKHMCTOTO arperaTa THIa KOpPOHATA
BOKDYT ordpHH-4BTHTA; O) BKINYEHWI B STHPHH-aBLHOTE, HMERMUX (opMmy,
Omakyio k¥ oBanbHOu (pasmep 0.05—0.3 mm).

Ipannupr 3epen amduboI0B ¢ 3epHaMH NHPOKCEHOB HEPOBHBIE, 3a3yOpeH-
upie. Haemkn ampubola BOKPYr sSrupHH-aBrUTa 9acTo COJEP:KAT Kaile-
BUHKe BE/JIIOYCHHA srApHHA. B cymecTBeHHO amaTHTOBHIX arperarax WH/H-
Bugsl aMmpubola HepegKO HACHIUEHH BKIOYEHUAME AIlATHTA, BCTPEYAIOTCH
B ampubole TaKKe BRIOICHAA 3aMemAIIX ero JeIngoMelana ¥ HaTPOJIATA.

B mryaBpuTOBLIX KATAX 3¢pHA MarHesMaIbHON PAaHOBHIHOCTH amduiora
UMET NpaBujibHBI npuaMaTudeckuilt obunk m Hepejko aaxe rpamnm {011},
{010}, {110} u {100}. Opuenrnposans npusmpl amubona no mpocTHPAHUIO
g, pasmep nx 0.1 x 0.6 mm.

B ayspputoBeix mermaTHTAaX ImesouHoil MarmesmanbHBIE amduéon npen-
cTapjieH NPABHILIBIMI KpueTamiamu ¢ passuTeimu  dopmamu: {001}, {011},
{010}, {110} u {100}. Paamep upucramios or 2 X 5 go 4 X 10 cm

Pubernr mabirogaica B Buge odenb meaxnx (0.02 mu) ormennmslx 3epeH
HenpaBMIbHOI (o pMEL.

Pusunueckue ¢cBOIiicTBaA YeIbHHil Bec (INKH.) jKeJe3UCTHX
pasHOBHAHOCTEIl (apdsepconnT) 3.24—3.28, marmesmannuoii — 3.269. B 06-
pasnax nmMeloT e PHELA 1BeT, 3eTenyio (apdBescoHnT) 1 Oy pyio (MarHesnaTbLHBIT
amduoon) depry u creraAnnbii Omeck. Mumepan Xpynkmii, nMeer 3aHO3HCTHLA
HBI0M, HA MOBEPXHOCTH KPUCTAIIOB BHJIHA OTYeTINBAA INTPUXOBKA. Apdse-
CoHAT 00JafaeT 3HAYUTETbHON MATHHTHON BOCHPUUMYHBOCTBIO, TACTHHTCHT
¢Iad0dIeKTPOMaruuTeH, B pe3ylpraTe 4ero Jerko OTAeldsercA OT sTHpHHA.

Onmiyeckue cpoiicrBa am@ubonos BapLUpylor B Muporux npejgerax. Cpas-
HATETbHAS XapaxrTepHCTHKA ONTHYECKHX CBOIICTB IIETOYHOTO MarHesmalb-
noro amgubosa n apdhejcoHNTa NpUBOUTCA B Taba. 48, TaM ke jaercd cpas-

Taoamma 48

Ontnueckne CrofcTBA NIENOYHOr0 MarHesuajabHoro am(udona u ap(bnem-mm-ra
Xnomernx n JloBozepeknx TyHApP

IMemnounoii amdm- |(IMemoaroii MarHe-'AWﬁ“eHCU“‘“ Xu- - A ppenconnt Jlon-
Al G0 PLabMEHCKNX | auadpHerii apgu- | 04U (MHHEpaL oaepa (Bmacos,
HoncranTst rop (Pormvan, | Gom Xuonn (nan- | SHOHHCKEX H Ky3bMenko,
1956) HBIE¢ ABTOPOB) JloBO3EPCRIX EcskoBa, 1959)
TyHIP, 1937)
A S L e R R —64° —66°30" G60—90° 50—90°
) AR R B A S 72° 70° 17—43° 7—35°
Ty e s R 1.670 1.660 1.674—1.703 1.668—1.701
T R e 1.665 1.653 1.666—1.691 s
AR S s 1.653 1.646 1.659—1.681 1.658—1.681
L e 0.016 0.014 0.014—0.020 0.016—0.018

HEHITe ONTHYCCKUX CBOICTB XHOMHCKOTO apBejcOHNTa ¢ JOBO3EPCKNM, a Mar-
HEe3MAJTBHON PASHOBHIHOCTH — ¢ IEIOTHEIM MAaTHE3HAJLHLIM ampudoiom u3
Masmencrux rop (Porman, 1956).

ITpn mabmogenisix B mangdax GpocaeTcs B IIasa pesKas BapHAIA ymon
HOTACAHNA U BeTHUMHEL yraa 21 jame y pAgoM PacHmOIOKeHHBIX 3epeH. Y10
2V npuammaer smavenist or 65° uw mowrn o 907, yroa e¢N, koaebaerca or 20
10 40° 1 or 70 no 85°. Ouens gacTo 3epua amMpusoIa MMEIOT BOJHICTOE yraca-
HIIe; B JIBYX KPYIIHBX HHAABHAAX MATHE3WAJBHON PasHOBHIHOCTI B PasHbix
Kounmax sepen yrox 2V orasaues weckoiabko pasimumeM: 1) —66°307 u
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—63°15", 2) —64°0" 1 —67°15" (ompeperenna B Komockome Ha (eg0POBCKOM

cronmke mpm A=>589 mu).

Has ampuGonos paiiona anmaTMTOBLIX MECTOPOKJeHHIl XapakTepHa CHIIb-
Haf JUCIePCHs r >> ¥ ¢ OJHOBPEMeHHBIM BpameHueM Bceil ONTHYeCKOM HMHJM-

Ilxeoxponam amMmb0XOB AMATHTOBHIX MECTOPOKIEHHIT

Tadbamma 49

ILneoxpouam ampubos0B

PasHOBUIHOCTH
HO Ng 1o Ny, o Np

Apdsenconur. 3eJieHblil, 3eaenosaTo-Gy- Crer1o-6yputii.

pHiii. ‘ .

. " s o ! L »
Mesrounoii  marmesuasnh- | Temno-6yprrii. Bypmrit. Coerao-6ypuit = ©
HEii ampador. pO30BATHM  OT-

TEHKOM.

CBeTanlit  3ejieHo-
BATO-CHHUM,

Pubexnr.

Cnuumit ¢ $uonero-
BEIM OTTEHKOM,

Temno-cnnuii,

KaTpuch Ha 2—4° OTHOCHTeILHO KpueTajiorpaduaecKnx HanpasaeHuit (ompe-
fefienyie B MOHOX POMAaTHYeCKOM CBeTe B KOHOCKOINE Ha (e0POBCKOM CTONHNKE).

Jlns mMarmesmadpbHOrO mesnodnoro amdmboma yrom 2V coerasaser: mpu
A=550 mp —66°10°, mpu A=>590mp —67°15", nupr A=0647 mp —69°35° (Bocmpo-

Ta6anuma 50

Xumnuecknii cocrap amgmbonor paifona
ANATHTOBBIX MECTOPOKeHuii

(B Bec. %)

HKoMnoHenTs 1 2 3
S5i0, 51.04 49.81 50.98
Ti0s . .14 1.34 1.23
A|203 5 0.30 4.37 2.69
Fes05 . . 10.73 4,49 4.1
e 14.62 12.38 10.249
MnQO; .. & 3.34 0.42 0.75
MgO 4.58 11.31 13.26
CaO . 2.37 4.57 4.91
NayO 7l Tia 5.78
K;0 . 2.70 2.61 314
Vale o o o4 . .| Hel onp.|-He onp. 0.21
[’[20" IE e SRR — — 1.50
H,0+ 0.27 0.04 0.03
G - — 1.47

Cymma 98.21 99.09 100.33
IMIpumewsanne. 1 — megounoii mxmegesucTolii amdn-

6on (apdBencoHuTr) U3 nermarura B HHomr-yprurax (Kyp-
6aToB, Muxaifnosa, 1954); 2 — menouHoif MarneanalibHbI
amguion M3 NO3LHMX IUAPOTepMadbHhX :xua (KypGartos,
Muxaisiopa, 1954); 3 — memounoii MarHespajbubli amMgi-
6031 M8 NYABPUTOBOrO IermMaTura, avamutax B. I'. 3aru-
HajiyenKko (nanHbie aBTOpoB). B amHaimse 3 cymMmMa KOMIO=-
HEeHTOB jaHa 3a BuueroM O=N,.

H3BOMMOCTH
+20").

ILneoxpousnm jkelesmeTHIX
H MarHe3HaJbHHX  aMdibo-
a0B  pasamden (rabGu. 49).
CmaiiHocTh OTYeTIHBAA B IBYX
HanpaBJIeHlAX, ¥ HeKOTOPHIX
sepen  amdubomon wmabiroma-
Iach ypalHTOBAA CHAHHOCTH.

ITommmo mireox ponama (Tabir.
49), pubernT oraMYaeTcH OT
MpoYNX pasHoBuEHOCTEH amdn-
0018 MAJEIM YIJIOM TOTACAHMA
(~7°) n 6oapmum yraom 2V
(mopsika 80°).

XumMuuecxkuni c¢o-
¢t agp. Wsyanrs xamMudeckuit
cocTas aMpud0I0B Hemocpes-
CTBENHO M3 aOATHTOBBHIX IOPOJ
He YJalloch: cOfepiaHiie UX B
MOPOgax HeBeIMKO, a TaaB-
Hoe — amM(uGOJEl  OKA3AINCE
MPAKTHYCCKI  HEOTAEeINMBIMI
OT IIPOKCEHOR,

B ra6x. 50 npusojarcs rpu
TOJHEIX XUMHUECKUX aHalnsa
ampubonsos 3 pafioHa amaru-
TOBBIX MecTOpo:kgenuii. Bro-
poii ofpasen 3aEmMaeT 10 cO-
CTABY IPOMEHRYTOIHOE IT0J0-

onpe/eennii

smenne. B apyx mnepsmx amanusax Hejgoompefedeno copepskamne H,0” 1
F; xonrponsusie onpepenenna F s nyx obpasmax apdBefconura U3 nermMari-
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Tabnmma 51

MeRnaocKocTable paceToAHMA MEJOMHOr0 MarHe3HalbHOro am[mﬁo.na

lesa0oanoii MargesnanbHblil am-
uboa, XuGunnt

Porosaa ofmManra (Muxees,
1957)

XaparTepHele OTDaKeHnA
PACTHHrCHTA g Psliuaﬁypr u Ap.,
)

F 7
HHTENCHB- dy NHTEHCHB- da MHTeHCHEB- ==
HOCTb HOCTE T HOCTh
8.79
3 8.25
1 4.96
1 3.72
1 3.59
2 3.376
4 3.276 4 3.30
10 3.155 9 315
5 2.985 5 2,970
5 2.821 3 2.825
3 2.748
8 2794 10 2.711
4 2,585 6 2.595
b 2.545 8 2.539
3 2,396 1 (2.396)
5 2.345 6 2,326
{ (2.194)
8 2167 8 2.155
1 2.062 4 2,036
3 2.031 6 2,017
1 1.947
2 1.915 1 1.893
/| 1.883 2 1.855
1 1.801 3 1.803
d 1,730 3 (1.740)
2 1.688 5] 1.679
7 1.661 8 1.645 3 (461)
3 1.626 4 (621)
3 1.602 1 1.607
2 1.582 8 1.574 8 (600)
3 1.546 5] 1.529
6 1.518 9 1.504 4 012)
10 1.451 10 1.436 9 (442)
2 1.430
6 1.378 7 1.361
2 1.343 6 (710)
7 1.325 8 1.334 V] (730)
7 1.294 8 1.290 6 (014)
1 1.274 2 1.276
t 1.266
6 1.205 i} 1.195
2 1.164 3 1.163
3 1135 3 1.128
ki1 1.085 bl 1.079
10 1.055 2 1.062
o 1.044 10 1.04¢
6 1.027 8 1.038
2 1.014
2 1.004
2 0.996
2 0.992

Mpumevanmne, Verosun ceemnu: Fe-manyaenne, Dy = 65.8 My, ogp, = 0.5 MM m — IIAPOKAH
A. Pacuer nponseenen JI. JI. PoraueBbiM,
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T0oB B pucuoppurax (ropa HyKkmcByMuOpp) HOKA3adl BHCOKHE COJICp/KAHMS
F—1.05 u 1.37% (amamurur E, H. Ycmeuckas).

[loauetit xuMAYecKNil AHAAH3 MEAOTHOTO MArHE3WATHHOro ampubosra mH3
ayaBpuroBoro mermarnta (rabx. 50) Xopomio paccuMTHIBASTCHS HA KPHCTAIIO-
XHMHIYECKYI0 dopmyay:  (Na, 0K :0080.77)500 (MEo.57F €, 15)0.00 (Feg53Tig 19 »
- Mng 5, F e 10)0.05 (Alo.40S17.52)5.0002:( OHou30 Fiag)e

Mo pammamm Y. B, U'musbypr (I'musdypr m mp., 1961), memnoumoit marme-
3UATBHE aMPUG0JT, COTIACHO MONYIeHHO HopMyIe, cleyer OTHOCHTE K pi-
XTepUTY, OAHAKO, [0 ONTHYECKHM CBOICTBAM H MEKILTOCKOCTHHM paceTof-

Pie. 72. Bamemenue sepua aMmpnooga (meamwoe) Harpoanrom (ceem-
ave yyacmru enympu  sepna). Hlamp, Ges amammsaropa, yseix. 18.

HHIAM, IpHBEIeHHBIM B taga. ol, on OHB0K K TFacTHHICHTY (OGHHHGBCHH&H
poroBas obmanka).

CoexrpanxbmelMi apainzamMu B ampubonax ycranosmenn ciaexpst P, Zr,
Ba, Sr m Cu.

Yenosus oGpasopanunsa n mamenenunsa Pacupocrpa
HeHHe, MOPQOIOTHA M B3amMOOTHOIIeHKe aM@iuboT0B ¢ DHPOKCEHAMI CBHJE-
TEIBCTBYIOT O TOM, UTO B HOPORAX OHI BOSHNK/IN B Pe3yJbTate MeTacOMaTHie-
CKOTO BaMEIeHNsA HTHPHH-aBIHTA. 3 HEKOTOPHIX CJAYYasixX, HAMpHMep, BOS-
HAKQJIHN TOHROBOJIOKHUCTHE KeleHTOBEe XKaiiMui ampuboma, B JApPyrux —
CIIOIMTHEBIE B30HBI, B TPeTHEHX — jaMemenye nuIo oTr ]LQHTPB. B FRMILHBIX JIY AB-
pUTAX M HEKOTOPHIX HermMaTurax am(mnios, BO3MOKHO, KPUCTATIN30BANCH 0]
HOBPeMeHHO ¢ I'TaBHGLIMK ]'lO_pO]IOOGpﬂiSyIU[[[HMH MUITe pajamir,

B sagorennrix yeaopuax anduboIs B He3HAYNTeILHOM CTEIIORT 3aMeIallnch
TOHKOUEITYITIaTLIM JemIgoMeaanoM (HeKOoTOpsie TerMaTATH, JIYABPHUTOBLE
sRuan). Mspenka B mopomax zepma am(mioIa OT MEHTPA 3aMEIAdNch HATPo-
aaTom (pmec. 72).

B axsorenunix yerosuax mo amguioraM passuBaTea ITHICTEE MITHE PATH
B CMeCH ¢ THADOOKHCTIAME jRelesa.

MITHEPAJLI-ITPIIMECH

Bee mmmepans-mpumecy po XapaxkTepy MX pacupeelenusg B IOpOJax

MOYKHO PasfnTh Ha 7Be OCHOBHLIE pymusl: 1) Munepasnsl, OTHOCHTENLHO DPab-.
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HOMEDHO PaccesHHe B MOPONAX, — AKIECCOPHHE MIHePATH W 2) MHHepPaIH,

o0pasylomne CROIVIEHUA HA OJHAX YYacTKAX IMOPOJ U IMOJHOCTHI0 OTCYTCTBYIO-

e B JAPYTHX, — HPOAYKTH IO3JHUX JTANOB MHHepaloo0pasoBaHus,
AxneccopHbie MEHEPAILI

PruaronmrT

‘I’TOpGD,ﬂ,EpiKaIuHﬁ THTAHOCHJIHKAT KAaJbBIMHUA, CTPOHTHA
n HaTpuiA

Monoraunias CuHeOHUS

PHHKOINT — THNMYHBIT aKMecCcOPHBIT MUHEPAT CYIECTBEHHO AmaTUTOBOI
HOPOZH, cOAeps;Kamie ero B MOPOJie PEJKO IpeBbiinaer J0/1n nponenTa. Punko-

Pnc. 73. Punronnt (memmoe) cpegn anatmnra CyHeCTBEHHO AMaTHTO-
poro arperata (lOkcmop), Amatur i PHHKOJIHT PAa3GUTH TPeILMHOIL,
BHIOJIHeHoN marpoantom. Ilmud, Oes amagmsaTopa, yser. 12.

JAT PacIoJiaraeTes MeRAY 3epHaMH amaTHTa, 4acTo MTOJOYRH ero IpHypo-
49eHEL K HOMRMINTIYecKOM 3epHaM cdena.

Berpewaercs on m B amaruro-cdeno-nedeIMHOBHIX 1I  anarnTo-gedeInHo-
HOIEeBOTNIIATOBLIX Hopogax. MRrorga sTor MUHEepaI MOZKHO HADIOAATh B KPyO-
HOBEPHICTOM yPTHTe, T'/le HIrOJOYKH er0 PacloaraloTcsd Me:RAY sepHaMil He-
(eampa; BeTpedaercs OH M B NPHKOHTAKTHBIX DPUCIOPPUTAX.

Ouenn pegro BeTpedaeTcs PHHKOJNT B IEMEHTE ANATHTOBON OpeKdYmd W
B SEMJIBHBIX BEIIOMHEHINYX, OJN3KIX K WeMY 110 cOCTaBy («THCTePOreHHTAX»).
Copepmenno oTcyTeTBYeT OH B JUH3aX MEIKO3EPHICTOTO HIHOIATA, B JIYABPH-
Tax W IO3JHNX JKHJAX.

Bo Beex caywasx mumepan npejeranies HIOJALYATHIMI W JUIHHHO-TIPU3MA-
THecKuMH 3epHamu pasmepom or 0.4 mo 8 mm (pue. 73). Jlasa pumrosnra
00BMHBL HoJucunTerndeckue Apoinurn mo (100). Cnaiinocrs coBepuienuas mo
(100), menee cosepmennas mo (010). et medro-3erenniii 0 Gyporo. ¥ ean-
molil Bec 3.40. Ilepen masinioii TpyOKoil IaBUTCA ¢ TpyAOM. Jlerko pasma-
TaeTcsd MUHCPATLHBIMII RKUCIOTAMI,
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B munde punkoant OecuBeTHB WM 9YTh JKeJTOBATHI, TIEOXPOU3M
wimn cnabuit — N, > N, > N, nan orcyrersyer. Muuepaa asyocuwii noJo-
FKUTONBHEIH, yAJUHeHNe OTPUIATeJbHOe, YroJd noracanma 3-—o°,

Hoxasarean npesomuenns: n,=—1.668 + 0.02, n,,=1.663 4 0.02, n,=
=1.657 + 0.02, n,—n,=0.011—0.006, mpn A =>590 mp 2V =>54° (oxmo
onpejenenue). Hucuepcnsa ontuvecknx oceit cumipmas, r > v.

B mumndax wacto o0HapY;KABAaeTcA 30HAIBHOCTHh KPHCTALIMICCKIX M-
BHJ0OB DPUHKOJINTA — IeATpalbHble 30HH IOYTH M30TPONHEl, a mepH{epmde-
ckHe — caabo JBYIIpesOMIISIOT.

IIpn BEIBeTPHBAHHE MUHEPAJN CTAHOBHTCS MATOBHIM, HETPOBPAYHLIM M Pac-
CHIMIATHIM. B THmeprenHEX yCIOBHAX OH 3aMeIiaeTcs BY/(hABPUTOM.

Punronnr oforamennrx amaTuToOM HOPOJ IPAKTHICCKHE HE OTIHYACTCH OT
PHHKOJIATA, BCTPEYAOIIEroca B [pyrux mopopax XmnOHH.

Josgwoppur

CKPHTOKpHCTAINAYECKAA PABHOCTH PHHKOJIHTA
10 (Ca, Sr, Na,, Mg, Mn)SiOy4 - Cey(TiO4); - 3CaF4(?)

JloBuoppur BeTpeuaeres ouens penko. OGHYHO OH MPOCTPAHCTBEHHO TECHO
CBA3AH ¢ PHHKOJIUTOM, OKOJ0 KOTOPOTO PACHOIATAETCSA B BUJIEG HeIlPABWIIHLHEIX
MeJKUX BhiftedeHnii. I{Ber oBgoppuTa MelTo-GypHIl 10 METHO-HKEITOrO C 3e-
JeHOBATHIM OTTEHKOM.

Horaszarenn npenomaenus: n,—1.659—1.666, n,,—=1.654—1.661, n,=
=1.650—1.660.

Kuomur
nCa,Ti,0, - mNayNb,0, - pNaCeTi 0,
KyGuyeckas cunzonus

HKromnr orHOCHTCA ¥ aKmeccOpHBIM MUHepajaM, CPABHHTEIBHO TacTo
BCTpPEYaIIMCS B Hpeesax aaTaTOBEX MecTopokaeHui. Yame Bcero oH Ha-
Oaofaercst B JyABpATAX M B anaTHTO-
ctheno-nedernHoBEIX mopogax. B amarn-
MesxnnockoeTnsie pacerosnms To-He(DeIMHOBEIX TOPOJAaxX KHOIIMT pac-

Tabnmma 52

BHOMREA mojaraeTcs B BHe BRAKUEHHI B chene,
B HEHTPAJBHAIX JACTAX er0 NOIKHIHTIYe-
HuTencun- dq i ckux seped. [Ipu arom QopMBL BhIeTeHAIT
e n KHOIIATA YaCTO IOBTOPAIOT BHEIIHTE 0Uep-
TAHUA 3epeH cfeHa. B mofKHInTHICCKEX
10 279 110 sepHax cdeHa OH HUKOT[A He CONPHEACA-
10 1.92 200 ercsa ¢ amarnrToM. B BUme HempaBIILHEX
10 1.57 211 BBIJIQICHITIT KHOINT HaOJ01alncs B mOpo-
2; ]3‘;}, J;ﬁ: Aax ¢ mpusmatmaeckuM cdenonm. Ouenp
9 1.030 491 PeKO BCTPEUALTCH PACCMATPUBAEMBIIL MU~
8 0.908 411; 330  Hepal B BHJE MEIKHX BKIYEHAN B aru-
9 0.862 420 pUH-aBrHTE M HedeImHe,
8 0.818 332 OOGBYAO  KHONUT TPeJICTABIEH  3ep-
HAMM OKPYTI0I I He PABIIBHOT (O pyMEl

IIpumMedanne. Vcioous coemru: paamepoy ot 0.025 70 1.5 s, pesxe Berpe-
Cu-usarywenme, [y = 66wy, Togp, = 0.5 mv  gatoTes kpynasie (g0 10 mm) mempasmirs-
(KypGaros, Muxaitmosa, 1954). . Hble¢ BERIJIeJIEHHA. Menkue npaBMJIbLHLIE

KPHCTAIIBI 9TOT0 MUHE PaIa eIk I BeTpe-
YalTCA B JIyABPHTOBLIX jRUJax M IerMaTATax.

IIBer Mumepasa wepHHIii, TOABKO B MINGaX U TOHKAX OCKOJTKAX OH IIpO-
ceeunBaer OypoBaro-KopuunessiM nperoM. CoaiiHoCTH HeT; B IPOXOJAmEM
cBeTe MHHEpas 6YpoBATO-KOPUUHEBHII ¢ KPACHOBATHIM OTTEHKOM, B IIOJIAPH30-
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BaHHOM cBeTe caabo ABymnpedomader. B oTpaseHHOM cBeTe KHOOUT CepwIil,
OTpazkaTedbHaA cnocodbnocth ero cpepmsa. lloxasarenns mpedommenns 2.35—
2.39 (ompepesieH HmPH MOMOmMM CIUIABOB).

3epHa KHOMUTA 4acto pasOuThl CHydailHBIMII TpeniHaMi, WHOrja BHjHA
JIBOMHUIKOBAA INTPUXOBKA,

1lo JAHHBIM IIOJMHOTO XNUMUYecKOT0 aHaJdn3a, B KHOODHTe CONepPEATCHA

P (8 Bec.%): sSi0, — 0.20, TiO, — 51.97, AL 0; — 0.56, Fe,0, — 0.18,

Ca0 — 34.39, SrO — 5.46, Na,0 — 1.59, K,O0 — 2.38, (Nb, Ta),05 —
2.04, ThO, — 0.56 (XuGuust, ropa HKyxuesymuopp, cks. 108, amamurmk
3. N. Topomenko, womrexnua C. C. Kypbarosa).

Pacuer meGaerpaMmsl KHOMNTA TPHBOAUTCA B Taldx. H2.

dHUTMATHT
Na,Fe,Fe,Tiy (Si,0,),
T'pukaunnaa cunzonua
JHATMATHT — INIPOKO PACIPOCTPAHEHHLIL MIUHEepad, HO COIepP/RAHUA eTo
B IOPOjiax KpaiiHe mesHaunTeIbibl. Berpevaerca oH B anatnro-nede I nHOBLIX

MOposax (CymecTBEHHO AmMaTHTOBLII arperar, HEMeHT amaTHToOBO OpeKwH,
CeKkympe FKUJIBHDIE WIOJANTH), MACCHBHLIX WIOJNT-YPTUTAX, pHUCHOppuUTe,

Pue. T4. Dumrmatur (veproe) ¢ BRIOYCHHAMH anatura (ceem-

a0e) W chena (memno-cepoe). IHATMATHT PACIOTATACTCA Mey

nojgeBHM  mmatoM 1 Hedeangom. Chenopntit  ypraT, wmud,
Oes amanmaaropa, yseia. 10.

I0JIeBOTHIATO-He e MHO-anaTnToBoil mopoge ropsl [loausymuwopp m B ama-
THTO-Ccheno-HedeInHOBRX mopogax. Yame Beero ero MomHO HAGIIOHATD
B anaTHTo-cheHo-HedeMHOBBIX HOPOTAX, Hanbolee PejloK 9TOT MIHEpaJI B mMpe-
nerax [loagpymMaopperoro MecTopoOKjeHms.

JamerHBIe crRoutenHs ouurmarnta (Boigerenus or 2xX2 mgo 10x15 cm)
HMEIOTCA B HerMaTuTax ypTUTOBOro I mitoxuroBoro coctasa (ropst Cyoxyaiis,
[Okenop, Kyaasnop, poauna p. JIasoiiok). g

JHUTMATAT acCOIMUPYET €O BCEMH 110 POA000pasyoIquMil MTHepaJTaMu, HO
00BIYHO TATOTEET R TEMHOI[BETHHIM — IHpoKceHam W ampuboram. B mermarm-
Tax OH BCTPEYAETCS B ORPYHENHH YGPHOTO IIPU3MATHIECKOTO HTHPHHA, ampu-
fora, wedernnra, MOJEBOro WIara, HBAHAIATA W acTpodLIHTA.



Mopmul MIHEPAABHEX HHIUBHACB HSHUIMATHTA B OOXLHIMHCTBE CIyYaeB
OIPEeIeNSIOTCA CTPYKTY POil MOPOJILI, B cOCTaBe KOTOPOil OH NpPHHHMAeT yua-
cTHe. B MAacCHUBHBIX HMIOIUT-ypTATAX HHUTMATHT KCeHOMODQEH; KAK U BCe
TeMHONBETHLE MEHEDAJLl, OH BHIIOJHAET Me30cTasnc nopoa. B cymecrpenno
anaTuToOBOM arperaTe W UeMeHTe amaTHTOBOIl HpeKdiu pacupocTpaneHsl KPym-
HEle W30OMeTpPUUYeCKHe WHJIHBHUJLL OTOTO MHHEpAJa, BRAKYAIINE ANATHT.
B pucuoppurax u nomxesommnaro-medeIHHO-aNATHTOBHIX IOPONAX BHUTMATHT
mpefcTaBlied MEJKHMI YIJIMHEHHLIME 3epHaMiu. IlakoHer, N paBUIBHEE,
GACTHYHO OTPAHEHHBe MOROKPHCTAIB HTOI0 MUHEPAIa HAPAJLY ¢ KCeHOMOpP(-
HEIMH 000c00XeHIAMA TRHHYIH JITTA AlaTATo-cdheno-medeqmHoBLIX IO PO,

B wermatutax sHurMaTHT HaOMIOATICH B BHje YIJIHHEHHLIX IIpH3MATHIe-
CENX KPHCTANIOB, HelpaBHIbHLX 000COGMeHnil It HaheeHHNX PeTHKTOBEX
D o0paszoBanuii (B ciaydyae saMelneHs
10 ! ero acTpoGUIIIHTOM). ,

B mermarmrax u anaruro-cdeno- |

2 He(eIMHOBHIX TOPOJAX OTMeYAlNChH

rpaEn upubIu3MTeNLHO OJHAX U

3 Tex e mpoctmx gopm: {100},
{010}, {110} u {231).

0.5 B muse Bmmqenui& HIATMATHT

COMePSHKNT ATATHT, TPH3MATHYCCKHH |

chen (puc. T4), pene — BedeHbi

UTOJbYATEIl STHPUH ¥ acTpoduianT.

Vaeanuniit Bec onurmarara 3,772,
MHIHEPAT HICKTPOMATHUTON, W3IT0M
HePOBHBIL. B o6pasnax nper HHNI-

- - N——

s 1 1 i
W 500 600 00 7502, mu MATHTA TOYTH Yepubiii ¢ Oy poBaTHM
: OTTeHKOM, ¥epra KpacHo-Oypaf,
Pae. 75. CueRTps noraouenus. OITeCK MeTAMLIO BIHEIT, SAMNCH CITeH-
1 — xudmicEnit rérur; 2 — XAOMHCKNIT SHUCMATHT, Tpa OTpaykennsd HHUrMaTnTa (pﬂ(‘.
3 — CTERNA0, GRpAeHHae HOHaMIl  TpeX gadedTHOro ) . {
murana (Yectokon, 1059). 75) cBUNETEILCTRYRT O TOM, UTO ET0

oxpacka oGycaosrena momamm Ti*
un Fe?*. B mrrmi)ax OQHUIMATHAT TEMHO-KOPHIHEBHI ¢ ACHLIM INICOXPOIEMOM: IO
N,— remuo-Oypum, no N, — kamrasoBo-0ypum, uo N, — ApRuM KpacHo-
Baro-éypmM. ,

Vron onrndeckux oceit mpm A=589 mup usmensercs or -+31°15" jo
+32°0°, ¢N,=38° morasarexnm nmperoMIeHus W3-3a MCRIOUUTENLHO TYCTOll
OKPACKEN TOVHO OIPefeINTE HE YAAIOCH; cpeHuil 1M0Ka3aTeNh TPeJoMIeH]
n=1.80. OrverinBag cmaiiHOCTH B OXHOM HANPABIEHUMN.

Mo npamupim xumugeckoro awaimsa (apamuarug B. . 3arumaiitenxo),
B HHUTMATATE I3 HeIMATONIHOTO YYACTKA amarHToOBOI OpeKumm cojepauTesd
(3 =mec. %): Si0, — 39.66, TiO, — 9.53, Al,0; — 2.35, Fe,0, — 3.73
FeO — 32.97, MnO — 1.52, MgO — 1.98, CaO — 0.43, BaO — 0.0,
P,0, — 0.03, Na,0 — 6.83, K,0 — 0.47, H,0* — 0.55, H,0- — 0.26%.
Hpuerammoxmvudeckas GopMylia MIUHEpaZa, MCXO0JA M3 HTOTO aHAIM3a, Cle-
myronias

m

(Nay gsCag 15K 14, 1?(Fez. 22 Mgy, 87F‘30 g3 15.65MDg 59)10.05Ti2.19( i1 .83A.17)12.000 42

ChoeRTpaJbHEIME aHaJH3aMi B dHHCMaTHTe yeramosiensl mpumec: Sr, V,
Nb, Zr m P.

MesBnIocKOCTHREe pPACCTOARNMA HTOr0 MUHepalda NpHBejensl B Tadx. 93,

B sHporeEnsx yeJAoBUAX M0 YHETMATATY pas3BuBaercd rpybdas Keldedmuro-
Bas KaiiMa, CJ0KeHHAA acTpPo@UIIMTOM M armpuuoM (acTpodUIIATOBEIN Ko-
poruT). B SK30TEHHX YCJ0BHAX dHUIMATHT 3aMel[aeTCH aHATA30BEIM JeiikoK-
CeHOM H THJPOOKHCIAMI jKejesa.
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Tabamia 53

Me:KnI0cKOCTHLIE PacCTOAHNA SHHIMaATHTA

HureHcHs- dy HHTeHCHR- dg I Hurenens- dy ‘ Hirrencue- dy
HOCTH SE HOCThH ST HOCTL T HOCTh A
|
| p e
1 4.709 4 2068 | 1 1.433 | 4 1.153
2 4112 4 2.003 1 1.412 I 1 1.127
2 3.607 & 1.902 1 1.392 1 1.415
4 3.428 1 1.846 1 1.371 1 1.109
9 3.107 3 1.708 4 1.349 | 1.061
9 2.916 9 1.623 O 1.430 | 33 R T
10 2,680 1 1.587 2 1.282 4 1.038
10 2,500 3 1.557 2 1.263 4 1.032
2 2.327 1 1.513 | 1.240 /| 1.022
{ 2,202 G 1.496 1 1.224 5 1.012
10 2411 10 1.465 1 1.168
HMpumeugannme. Veiosun cormnu: Fe-usayvenne, I, =65.8 mv, Hygp, = 0.5 My, Pacaer npo-

uzsegeH 1. JI. Pora4densiM.

JJamMnpodnmaanur, Gapueswii TaMupodrEITHT
Na,SryFe,Ti,Si 0,5(OH, F),, Nay(Sr, Ba),Fe,Ti Si,0,5(0H, F),

Monoraunnas cuneonus

JlaMmpoduaanT pacmpocTpaEeH CPaBHUTEJABHO TNMPOKO. BB KawecTBe pac-
CeAHHOTO aRNEeCCOPHOTO MUHEPALA OH COACPIRATCA B MAacCHBHBIX MIilOMHT-Y PTH~
TaX, MACCHBHBIX PHCYOPPHTAX KOJBIEBOH MATPY3UM, TIOJeBOLINATO-He]e IHo-
anmaTMTOBRIX Topomax rtopel lloaw-
ByMUYOpp, anaTHTO-Hede HHOBLIX IT0-
POHAX (CYLIECTBEHHO ANATHTOBLIN
arperaT, meMeHT amaTuTOBOH Opek-
qny) 1 B ceHO-amaTHTOBHX MPOCIO-
AX TOPOJ ¢ MPH3MATHYCCKIM cde-
HOM.

Jlammpodminur Berpeuaercs 1o-
YTH BO BCEX PABHOBHIHOCTAX Tpy-
OOKPHCTAIIINIECKIIX AarperatoB, HO
B NOUMHEHHOM KolmdecTBe. Brico-
KOe Ccofep:RaHiie oTOTO MHHepalia
(10—20%) wmabaopaercs TONLKO B
COKYIIMX JySBPHTOBHIX JRMJIAX U
AUWIAX JYABPUTOBEIX TEIMATHTOR.

B mitoanr-yprurax sammpodiui-
IUT TPENCTABIEH HenpaBUILHLIMK
HHJ(MBHJIAME, BHIIOTHAIIAMHI Me3-
ocrasuc Memjy sepHamu Hedemamma Puc. 76. Jamnpodunaur (cepoe) B MACCHBHOM
(pue. 76). B pumcuoppurax m mome- YPTHTE. Mlaud, Ges amaamsaropa, ysea. 12.
BOINTATO-HeeTMHO-anaTHTOBEX II0-
pojilaxX STOT MHHEPAI NPe/CTABIEH H30MeTpHYHLIMIT Kpynubivu (or 0.81.2
mo 1.5x3 em) rTabnumamu, HepPeIKO BRJIIOYAONUME (0Jee MeJKHe 3epHa
HedeauHa, srupuHa, pese — ampubona. B amarnro-nedennmHossx M amaTu-
To-ceno-HedeINHOBRX MOPOAX M30METPWIHBIC ILIACTUHKI Jammpodmiiura
menrge (0.2x0.5 cMm) W HACHIEHH BRIYeHHAMA amaTHTA.

B mermarmrax JaMopOMIIHT mpecTaBied KPymHHIME (10 3<8 cm) m3o-
METPHYHEIMH M YJIHHeHHEIMA Ta0INTYaTHIMM KPUCTAIIAMHI cO ciIadbiM pas-
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puTHeM Tpameit. O6srano madmopaores rpanm(100) n (110). Hpucramwis rav-
NPOPUIIATA B TMETMATUTAX COJEPIKAT BRIIOTeHNs KPYIHEX CTOIGYATHIX 3e-
pen wedeanHa U UTOALUATHX — orupuHa i amdubona (puc. 77).

CpaBuenie CHEKTPATLHLIX AHAIH30B NOKA3al0, YTO B JKIIBHLIX JyABPH-
Tax W JAYABPUTOBHX merMdTaTax JAaMupouiuIinT IpecTaBier Oapiesoil pas-
HOBHJHOCTEIO, KOTOpAA He-
CKOIBKO OTAHYaeTCA OT OOEIY-
HOTO JaMmupoduminra uo ¢u-

Tactauma b4

Xumuyeckuii cocTas JaMupoduuinra

(8 Boc. %) 3UYECKIM CBOHCTBAM (HYI.LI{HH,A
1959a).
VpennHblii Bec O0OBYHOTO
KoMnonenTh! 1 2 3 aamnpoduimra  3.40—3.47,
= Gapuesoro — 3.536— 3.545.
l Munepas xpyukuii, H3I0M He-
5i0q e 100 12 32-40 poemmii. Ilser y ofrraHOrO
;{‘1(;53 : zgij “[‘;ﬂ il JAMIPOPUIATHTA  RPACHOBATO-
Fe,05 : 089 | 1.82| 387 OYpHll C B30JOTHCTHIM OTTeH-
FeO 445 | 3.00| 1.97 KoM, y GapueBOro — COJOMEH-
MnO 1.05 1312 633 HO-JReATHIT 10 GIeTHO-KeNTo-
3158 (;ﬁ‘,: ?4’: 14; To. Uepra CBETII0-KeTasl.
Sr0 705 | 7.22| 1458 DlIeck MHHepala CTeKJIAHHBII,
Ba0O 10.51 9.23| 1.25 HO BOINBH IOBEPXHOCTH OH
Nay0 "39 9.941 1235 gacro CTAHOBUTCA MATOBHIM.
£20 0001l i | iso| sz Bes Thyia cmranamercs » e
Cl . ... ........ 004 059| —  MaTHHTHHIA IMAPHK, B KHCIO-
HaGt . 0.99 1.19| 0.0 Tax Jerko pasiaraercd.
HEOES e e RSP s (AR e [lorasatenn npexomienis
—O=Fp=Cly . . . . .. .[—062 |088—077 o nnosyy (it ko
p aura (B TOM 9HC

H  (apmeBoro) W3 Pas3IIMTIHBIX

Cymma . 100,21 | 99.82| 9685 TOPOA  paifopa  amaTHTOBHX |

. MECTOPORICHTH  KOIeOIIOTCH |

B OJIHI/!X H TeX e npe,uenax:
TMpumeganune. {—oOapuensii JaMIpoduiuuT N3

MEJAHOKPATOBOrO TerMaTHTOBOIO Teja B anaTHTo-Hedemn-
HOBRIX 1Opogax, ropa Pacsymuopp, apajuTukm A, B. Mok-
feuona u 3. M. Topomenrko (Kypbaros, Muxaiinosa,
954); 2 — Gapuesslil JaMupoPUITAT U3 KWL JVABPUTO-
BOTO IEIMATHATA, CERYIIell anmaTuTo-HedeImHOBbIE TOPOLLL,
ropa IOxcrop, asa;nTug K. A. Kynpuunras (IaHibie ap-
TOopoB); 3 — nmamnpopunmur HyKHCBYMUOPPCKOTO MECTOo-
podsgenyss, swoa 580, awamwrnk W, I, Bopneman-Craphn-
I;g.al’z_;m (Munepaant XuGunckux n JIOBO3epCKUX TYHAD,
).

ny s 101058, . mys8
=1.750—1.760, n,—=1.743—
16490 1==0:003). . Tlpn: A=
=589 my cN, = 3°30/—5°30;
Y 0OBITHOT O JIAMITPOQIILINTA —
2V =27°—_34°15", Gapue-
Boro -— 2V — 38930 — 39°40/

(£20).

[Maeoxponsm ofuanoro gamnpopmiainta (N, >N, >N ,): no N,— opas-
smepnii, 1o N, — conomenno-KeaATsl, 1o N, —weatrsiii; Gapuesoro: no Ny—
OaegHO-OpaH;Ke BB, Mo N, — /KeJTH, 1o N, — Gaepno-KeaTHii.

B rabm. 54 npuBojATcA MOJMHEE XUMUYECKUE apajuabl 6apueBoro M OGhY-
soro gamupodunaaros. Cogepmanus BaO B Gapuesom mamipodiuanTe ocoto
nporonrTpoanposanst E. A, Hyapunnroit (8.77 u 9.07%). JIBa momusix Xmyi-
YecKHX AHAJN3a GapHeBOro JaMupogmIInTa BechMa CXOTHBI MEKIY COGOI.
I 8 oM, u B npyrom ciayuae mHadmiogaerca jefunur FeO n nzomopgro same-
IMANMEX ero KOMIOHEHTOB.

Cocrae mammpodmuiaura, mo V. JI. Bopueman (Mmruepans XuGuacKux I
JloBosepekux Tymmp, 1937), MoKHO HpejcTaBATEL B BHE JBYX YCIOBHBIX MH-
mamoB: 2Na,Ti,Si,0, - (Sr,Ba),Fe,Si,0; (OH,F),.

B oGeumoM mamopoduiinre PaM3amTOBHE MmHAnN cocTasiger 67—
77 moxa. %, crponnmessti cunnkrar — 26—33 momn. %; B GapueBom Jammpo-
dunanre pamsanrosntit Mmunax cocrasiaser 71 u 73.8 mox. %, Gapmii-cTpos-
nuesHit cmamkar — 26.4 nm 25.7 mom. %. -
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HagecTBeHHEI cOCTAB 2JIeMEHTOB-IPHMecell W B OOBYHOM, N B GapHeBOM
samapodumanre ogunaros: Be, Zr, Nb, V (cra6ure munnn, caexn), Li (rmanm
HIGKe CpefiHeil HHTeHCHBHOCTIH).

Pue. 77. -BapueBrli JamupoinuinT B nerMartute (cepoe —
JaMupofuaanT, decce — Hedeans, vepnoe — srupnn). Mang,

Oez amanusatopa, ysed. 7.

MesxnmockocrHRe paccTOsHUSA OapHeBoTO JIaMIPOQUIINTA ITPHBO/JATCST

B Tabm. 5.

B ocmoBHOIT cBoeil Macce JaMmpoIILINT BRICTYIAET KaK OJIH U3 aKIec-
COPHBIX MHHEpPAJI0B, KPUCTAILIN3AIMA KOTOPOIO TeCHO CBA3aHA ¢ KPHCTAIH-

Tadaumima 55

Me;RINIOCKOCTHRIE PACCTONAHNA GapHeBoro JaMipouiiaTa

Bapuesslit maMupofu,i- Bapuernil jaMnpo- Bapuesnit Jammpodn- bBapuensiit JaMmpo-
JIAT, cOfepHammmii G, cogepanmi JT, cofeprantmii (MHJTIAT, ComepHa-
9.23%, BaO 10.06%, BaO 9.23%, BaO muif  10.06%, BaO
MHTEHCHB~- dy MHTEHCHB- dy IHTEHCH B~ dy WHTEHCHUB~ dy
HOCTH Ty HOCTD T HOCTh n HOCTDL A
4 3,182 1 3.983 2 1:552 3 1.575
5 3.411 6 3.758 6 1.474 2p 1.517
10 3.243 Fh 3.425 6 1.464 2p 1.472
4 3.013 10 3.234 1 1446 | 2p 1.457
10 2.772 box 3.045 2 1.427 | 3p 1.381
4 2.65 9 2171 5 1.391 ‘ 2 1.315
6 2, 6 2.672 3 1.321 4 1.140
1p 2.208 6 2.585 2p 1.301 |
9 2,130 3p 2.223 2 1.243
3 2072 9 2129 2 1.217
2 2.021 y 2032 2p 1206 |
2 1.856 4 2018 3 1.141
i 1.771 4 1.851 4p 1.081
3 1.748 6 1.768 2p 1.070
5 1.596 2 1.626 2p 1.0607
) 1.582 3 1.596 2p 1.0493
=

IDpumevanme. Vewosus coemnu: Fe-usnyuenne, I =66 mm, dyg,

JUHAA, 1 — IMPOKaA aunusa. Pacyer npousBsenes A. II. JLeHucoBhIM.

11

O, B. Oygxuu u 1p.

= 0.3 MM} p — pasmMBITan
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sapueii mopoy. Haemxu gamMmpoduiinTa BOKpYr 3eped ceHA BOZMOMKHO AR-
nmoTes Oonee moamHell MopmdUEANNel HTOTO MHHepana.

B ouporessnx ycaopuax gocroBepHBle DPOJNYKTH H3MeHEHH s JaMupo Q-
ANTA NeN3BecTHL. B rimepremusix yeJIOBHAX JTaMIIpoWIUINT Yame, 9eM Jpy-
e THTAHCOgep:Ramile MIIHepaIs, 3aMenaeTcsa TMOUTH COBEPIIEHHO YICTHIM
aHaraaom.

dppgmanumr
Na,CaFeZrSi0,(OH, CI)(?)

lekcazonaavras CuUH20HUS

IBAUATHT B amaTuTo-HeeIMHOBLIX M anaTHTO-ceH0-HeeAMHOBEIX 110 PO-
fiax BeTpedaercH epaBruTeqbHO pepro. Cojepmkanite ero 3gech He IpeBhiiHaer
moJieii mporenta; samerno Ooapme (1o 2%) sppmanuta B anmaTuTo-uedeIHHO-
OOJIeBOMINATOBLIX IMOPOax FOpI:I HOB‘IByM‘IOpp. B 3HAYUTEJBHLIX KOJINYeCcTBaX
OH KOHIEHTPHPYETCHA B MeTMATHTAX HIOIHTOBOrO W JYABPHTOBOTO cOCTABA I
B HEROTOPHIX JRMJABHBIX JYABPUTAX, BCTpeYaeTCdA M B BHJE IBIUHATATOBLIX H
HBUAIAT-9TH PUHOBEIX SRIJIOK HA rTope [loauBymuopp.

Paccesnpnii B amarnro-pedeMHOBLIX MOPOJAX HBAMAIUT o6pasyer iei-
Kue OKpyrinie BepHa 10 2—3 MM B HONepedEnKe. 3 mermaruTax oH mpescTas-
HeH KPYINHLIMI MOHOMIHepaJIbHRIME 0GocoGaenusamm pasmepom o 510 em
0 OTACABHEIME H30MeTPHUNLIME HHANBEgaMi pasmepom ot 0.4 go 3 em. Kpyn-
HbIe UﬁOCOﬁJIL‘,HHﬂ ATOTO MHHepaJJa HHOria BeTpedaioTcsda M OKOJIO IerMaTHToB
HEeNOCPeJICTBCHHO B CYIECTBOHHO amaTHTOBOM ATPETaTe amaTHTo-HedeJImHoBbX
popoa. Taxue 000cofIeHAA TycTO HACKIIEHE BRIIOYCHIAMN AlIaTHTA, B Pe3yIb-
TaTe Wero cosjaercs BHAEMOCTH PO30BOH OKpackm amarura. B aysBpurax
U3OMETPUYHEIE 3ePHA HBJHAINTA WJIM DPABHOMEPHO pACHPEEJCHE B TIOPOJE,
I CKOHIOEHTPUPOBAHEL B 3aib0aHax KNI B BHJE MPABUIBHEIX OTOpOUEK.
OBIMATUTOBEE ¥ HBIHAINT-HIHPHHOBHE KIIKA Topsl [loausymuopp caoskenn
ORPYTJIGIMI 3epHaMH 5T0T0 muHepalda pasmepom 0.5 0.8 cm.

Ilser munepasa poO30BEIE, MATHHOBEI, PO30BO-KPACHHIT ¢ (HOJIETOBLIM I
JKEITOBATEIM OTTeHKaMH. P030Bbll IBer XapakTepeH AIs- DBIUATHTA TCIMAa-
TATOB, PO30BO-KPACHBIH — JUIsi aKIECCOPHOTO HBAMAINTA BCEX 06OTamEeHHHX
amaTUTOM IIOPOJ, (HMOJETOBHIl OTTEHOK TUIINYeH A HBIHAIATA HBAHAINTO-
BLIX U OBAHATHT-ITHPHHOBRX U0k (ropa Moaurymuopp), a sedroBarsiii —
IUIsL DBAMAINATA JIYSABPHTOBRIX KM,

Buaeck muHepana CTeKIAHHBI, B TOHKHX OCKOJKAX OH I[OJyIpo3pader,
TBepaocTh 5—>5.5, ymeavHuii Bec 2.84—2.87 (MHHEMaNLHBIL YOEABHBIL Bec
YCTAHOBIEH y 9BJHAINTA M3 JIyABPUTOBOH :kHaLl), cmaiimoers mo (0001) u
(1010).

Ilokasarean mpemomienns 1 ABYDpPEJOMIeHMA JBIUATMTA BapbHPYIOT.
Tax, 10 NOKA3aTeAAM 11 peJOMIeHI S OTIHYAIOTCS DBINATHT W3 MerMATUTA Y PTH-
rosoro cocrasa (n,=1.604, n,=1.603), sspuagur nz anaruro-zedenuo-
Boit nopoant (n,=1.606, n,=1.603), spamamnt u3z JAYABPUTOBOI IKIIH
(n,=1.612, n,=—=1.602) u sspmanut w3 sBAMAINTOBOI uaKy Ha rope Iloau-
symuopp (n,—=1.607, n,=—=1.600). B anmaruro-nosesommnaro-nedeanmosoil |
nopojge ropm Hoausymwopp Berpeuajnch 3epHa SBINAJNNTA ¢ AHOMAILULM
JIBYIpeJlOMIIeHUeM.

B mermarurax M sBaMamuTOBHX KuiAKkax ropn [loausymuwopp sepma 9B-
IUAJATA WHOT/A MMET KOHIeHTPHYECKOE 30HAIBHOE CTPOEHIE, OT/IeTLHEE
30HB XapPAKTePH3YIOTCH PAa3IIMTHBIM JIBYTIPEJOMICHHEM.

IBAHANNT H3 nOPON, 0G0TamMEeHHKX araTHTONM, He H3y9eH. Dee myelonyrecs
XUMUYeCKIle aHalu3sl OTHOCATCS K 9BAUATATY M3 HEerMATHTOB W RIILHEX
o0pasoBanuii B anaTuro-Hede NHOBHX nopoxax (radm. 56). Ia mpenmosarae-
MYI0 KPHCTAII0XHIMAYecKkyo GOPMYIY DBJHATNTA HPHRBOAMMIIC AHAJIBLI Pac-
CUMTRIBAIOTCH ILJIOXO0,
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Tatamma 56
Xumnueckne anaauss apguaaura (B vec. 9/)

KommonenTnl 1 2 KomnonenTu 1 %
B e T S AR SR AU A SO e e e T AT -
B0 o o A N OB I T RSO e e e e
BLDy v o0 iv s s s o 008 F GO SO - DAL fais
o R R N B 1 T S e TR B T
AT S o e A . S:90 {5 B2 Es s e R = e S RE ] —
e SR R SO B (1Y e e D
T e R S I T I R R 2_3911.07
770 PR S e R e e ol i 7 I e P T R e s R R R [ [ 1.82
i U R R S I S e iy i i i 7 0 ) i 0 o |G o e Rl e S e S e e A e
e T NI RS B T |
B0y 00 e e e i
L BRE R R L s R ‘| 0.28 |- 047 ('\ Mma . . . . 100.62]99.79
i B M PR Y
| /i
Cymma . . . .|[100.24199.38

IMpumewanue, | —5BINATHT U3 SPHPHUHO-TION ¢BOMITIATORBOTO TIEMMATHTA B HOJOCYATLIX AITATHTO-
nedeannonslX nopogax, ropa Pacsymuopp, asasmrus 3. M. Topomenxo (KypOaros, Muxaiinona, 1954);
2 — ABANATNAT N3 JYABPUTOBOI tiIbL B anaTuto-HedeannosoM Teje, ropa I0kenop, asaantuk 3. M. I'o-
POIMEeHEKO (JanHble ABTOPOB).

B apmuannrax pasianunex nopoxg obpapyssenn caatpie aunmn Hf, Y, Zn n
ciaenst Cr, Ni, Cu, La, Ce, Mo, Be, Sn, Pb, mmorga Rb.

Wnmeronuiics MaTepual He MO3BOJAET CAeIaTh OIPeIeIeHHOTO 3aKII0IeH A
0 BpeMeHn 00pPa30BAHIA HBAHAINTA II0 CPABHEHWIO ¢ JPYTHMHI MUHEepPaJLaMH,
(Mopma 1 pasMep ero zepeH, MBET N MOKAZATEIN IPEIOMICHIA B 3HAUNTEILHOI
CTEHeHM THHOMOP(HL I PA3IMYHBIX Te0JOTHYecKNX ofpasoBanmii paiiona
AUATHTOBEIX MOPOMX. B03MOKHO, uTO HBAHAINT MOPOJ, B TOM UHCJIE M FKHIb-
HHIX, W 9BHAINT HETMATHTOB T HBIUATATOBHIX JKIJIOK PasINded M0 IeHe3ucy.
B onporemmnix ycmopmsax B XHOMHAX HBAHAJNT BaMEIIAETCHA KATANJIEHTOM,
HO B Ipejesax alaTHTOBHIX MECTODPORIEHNIl KaTamlenT me BeTpedeH. B mpo-
Hecce THHEePTEHE3a BBJHANIT PAa3jaraercs ¢ BEIHOCOM IeJOdYel U jeesa 1 3a-
memaerca nupdecuronm. NHora no sBauainty passuBaercd Oypolil 3eMINCTHII
arperar ¢ B3aMeTHHIM COJIep/EAHHeM MAPTaHHA W TOUHO He OIpejieleHHEI
IEOTIT.

JJOMOHOCOBHT W MYDMAHHUT
Na,Tiy5i,0, - NagPO, u Na,Ti,Si,0, - Hy0

Tpukaunnaa cunzonus

JlomMomocoBuT M MypMaHUT — AHTATOHMCTLL amaTnTa M B 00OrameHHbix
AMATHTOM TIOPOJAX OTCYTCTBYIOT. Berpevanmch OHH B merMaTtHTax HiloJmnTO-
Boro cocrapa BOau3n [Okcnoperxoro m PacByMIoppeKoro amaTHTOBLIX MeCTO-
pokfeniii. JleranbHoe HcclefoBanne YCJIOBHI HAXORICHHA STHX MHHEPAIOB
HOKa3aj0, 9T0 TaM, CJieé B TMerMaTHTe BCTPedanTesd KpPYOHbIe INIAacTHHYATHIe
WHIBH/L MY PMAHATA I JTOMOHOCOBHUTA, AMATAT OTCYTCTBYET coBepinenno. B me-
EOTOPLIX ¢IYYAAX B TeX JKe IerMaTuTax BeTpedaeTcs BIIJHOMNT, 1o Kak boree
Ho3Aunil Munepas, ofpasylomuii MeJaKHe HPOKILIKOBLIe CKOILIGHIA.

AnmarnT — xapakTepHHIH aKmeccop XUOHHCKOTO KoMilekca mopoa. Jlomo-
HOCOBHT B XHOMHCKUX MOPOJIaX KpaiiHe pefoK, eJUHUYHLIEC 3¢PHA ero BCTpe-
HaJIMCh HEeMOCPeICTBEHNO B TOPOAAX TOJBKO OKOJO MerMaTiTOB ¢ JOMOHOCOBI-
TOM H MYPMHHHT(}M.
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TIpoyKThl ROATHIIX TATIOB MIHEPATOODPAZOBAHILA

Tourne MOMAHEDAIBHBIC ArPerarsl

Ilpu pacemorpenuy MHHepaJOB NO3JHIX HTANOB MUHePAT000pasoBagmsg
npes/ie BCero HeoHXO0IM0 0CTAHOBHTLCA HA TOHKAX IIOJHMAHEPANLHLIX arpe-
rarax, Hay4esHe KOTOPLIX OpeAcTaBafAeT 0coby1o caomrocTs. TorKIe noaua-
HepaidbHbe MCeBAOMOpGo3H 1m0 HedeMAHY HOJYTHAN CHeNUalbR0Oe Ha3BanHe —
mnpeyireinsl. [{oaroe BpeMs OHH H3y4alHch KaK OUN MUHeDAJBHBIE BIIL.
Ouedb TOHKAA CTPYKTYpPa 1 pasiIUIbEIl XUMUYeCKHIl cOCTAB INNpPeYHITeHHos
TMOCIYSKUAN OCHOBAHIIEM JULSA X CHEITATLHOTO BEHIAEIEHIS I XapaKTePUCTHRA.

He Menbnryio Tpy/HocTh B paciin(poBKe MPecTaBIfaioT I TOHROBOIOKHI-
CTHE BOHAILILE KeIMGNTOBLIe KAHMBI BOKDYT MHUHEPAILHLIX 3epeH — KOPo-
HUTH (BEHIOBLIE ("rpvmxpm) Crpoenue 11 cOCTAB Pa3IHYALIX KOPOBHTOB IIpe-
CTABJIAET HRCOMHEHHBIT TeOXMMUYECKHil WHTepec.

Hopounurm

HopoHATH BCTPEYAIOTCH B TEIMATOUIHLIX YYACTKAX AllaTHTCOMePHKAIHY
NOPOJ, OROIO Hauboldee IOBAHIX OHAOTEHHEIX JKINIOK METACOMATHUECKOTO
THIA, & TAKAE B HeHTPAIBHLIX YUYACTKAX HeKOTOPHX IerMaTuToB, pPAcHpo-
CTPAaHeHHLIX B alaTHTOBBIX TEIaX.

TTaubomee ussecren acTpoduATHTOBLIT KOPOHAT BOKPYT sunrMaTura. B mer-
MATHTAX TaK0il KOPOHHT WHOTHA HMeeT Ipy0yio CTPYKTYDPY; MTOLOYKI acTpo-
GIIIATA, XKak My BCEX KOPOHHTOB, PACIIONATAIOTCH ePIeH IRy IApH0 ] I'pa-
mupaM omnrryvarnta. Opgmaro wamie BETpedaloTeA TOHRIE acTPOQIIINTOBEE
ROpPORNTH, B ROTOGPLIX OT/lelibHbIe BOJOKHA e/iBa pasaudauMbl HOX MURPOCKOTOM
npn OOMBHIAX yBedWderusx. BHemdne 30fn acTpodUIIATOBMK KOPOHHTOB
COCTOAT W3 BOJOKOH acTpoMIIuTa I HTTMPHHA, peke — TOABKO HrupiiHa.

Borpyr nmmacTHHTATHIX WHANBHAOB MILMEHITA B MECMATHTAX I DITATEHC-
THYCCKIX JRUIaxX passuBaercs cdenonriii kopornr. Bomoranerniii cden, cia-
TAOMMIl MeHTPAIBHYI0 30HY TAKOTO KOPOMNTa, MMeeT OJefn0-PO3OBEIL IBET.
OB Jerxo onpegensercst ONTHICCKUM IYTEM i CTEKTPAILHLIMU AHATM3AMI.
Bo sremmnx 3onax cheHOBOro KOPOHUTA HOABIAOTCH OTHEILHBIE TOHKIE W0
NOYRA Ouenb TycTookpamennoro srupuma. [lnpraa cenororo kopomuTa He
TPeBLIIAET D MM.

M. JI. Jlopdman nazsas KOpoRITAMI HpapmILALe wvemryituarnie Jenmjo-
MedanoBbie KaeMru Borpyr srapuna. Menrue (0.02—0.1 mum) gemyitgn xens-
JOMelfaia pacroJaraloTcs B TAKHX KafMaX 3aKoHOMepHo, UX pedpa Hampas-
JIeHK B CTOPONY 3aMemaeMoro 3epHa srupufa. JlenmjpoMeran B Takux KaeM-
KaX CcOMpoBOMSIaeTcs He0ONBIITM KOJXHYeCTBOM MATHEeTHTa, & BO BHEITHel
30He KOPOHNTA MOABIAIOTCHA OT/CNBHEIE MrOIKUATER 3eDHA HTHPIHA.

CpapanTedbpHo 4acTo MOFRHO HAGIIOIAThH 09eHb TOHLKOBOJIOKHWCTHIC aM(u- |
‘603]'0‘“0RT()JI“TOBLI€ HOPOHUTHL © JeNHIOMelanom BOKDPYT BfllpIII{—EleliT&
(pme. 78). Oupegennts BOXOKRHEUCTHIL aM(EOOT ONTHUECKEMIL METOTAMU He-
BO3MOKHO. Kro mpumajieskmocTs K aMpuioTy J0KA3KBACTCS TOIBKO HA OCHO-
BAIMIT PeNTTeH0OBCKOro amanmsa (rabm. 5H7), npudges, IOCKOJBKY MIHEpPATN
TOHKOBONOKHNUCTHI, YCTAHOBUTE, K KAKOMY MMEHTO THIY am(pnboga on OTHO-
cHTCH, TPYAHO. Amdubon B ROPORATAX WO SCHPRH-ABIUTY ¢Iaraer 0CHOBHYR
BHYTPEHIIO0 30HY; B 06pasimax 0 3eIeH0OBATO-CePH, B MIH(ax MOUTir coBep-
wentno GecuBernuiii wim OnepHo-sedennii. C yjajenmmem 0T 3epHa HTHPUH-
aBruTa BoNokHa ampuOoia MepenIeTanTes ¢ BOMOKUAME Iexkronnara. D en-
TPANBHOI 301e KopounTa amPrbos Heae3aeT, 0CTACTCH NEKTOIINT I 09eHb APKO-
ORPAIMeHALIl TOHNROYCIYiiuaTHil Jenupomernan. Hamuume 5THX MHHEPAIOD
TOATBEPKAACTCS 10 POMTKOT PAMMOIT eHTPATBHOIl 30AK KeXu(uToBOit KaiMi
(rabn. 58). Ouenp y3kasf BHENIHAA 30HA KOPOHNTA BOKPYT HTHPHH-aBIUTA Tie-
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JHEOM CJI0KeHa MelTKOoYenryidarsiM Jenngomenanom. Ofnias mmprEa Kopo-
HHTOB BOKDYT aTHPHH-aBrUTa jocturaer 1.5—2 car.

daxomomepnoe HM3MeHeHHe COCTABA KeJH(PUTOBHIX Kaiid BOKPYT OIHpPIH-
aBrATa MOATBEPUIOCH CHEKTPATBHEIMI AHATABAMI TPEX 30H ¢ ONEHKOH HH-
TEeHCUBHOCTH JIHHNIL OTJAEILHBIX BTe-
MenTOB MHKpodoToMeTpom MMD-2,

B 1959 r. B nermaTure cpemm ama-
TATO-He)eTTHOBEIX 110 pojt ropul Hyams-
nop M. H. Coxonopoii 0bi1 oGuapy-
FKel PaM3anTO-TeKTOINTORHIT KOPOHUT
BOKpYT TabuuraaToro cherna. Tarme xe-
AUUTOBEIE KaiiMbl 30HAXBHLI: BHYT peH-
HIE 30HBI CIOMKEHLL PAM3AUTOM € TIpPHMe-
CBIO TaMIpOoGUIANTA, BHEIIHIE — TeK-
TOJIUTOM C OTJCABHBIMI  HTOJOTKAMI
srupuHa (pue. 7Y), ofmaa mmpnnma nx
mocruraer 0.3—10 . llser pamzan-
TO-IIEKTOINTOBOIO KOPOHUTA Oy poBaTo-
KOpHUHeBHI, cBerdee cfena. I pamumnr
ME:KJIY B0HAMU pe3Klie; paM3auT Ilipef-
CTABJIEH YJUIMHEHHLIMI  TPH3MaTHYe-
CREMII MHJIBHAMU, MEIKIY KOTOPLIMIT
PACTIONIATAIOTCS HEeIPaBIILILIe Tah -
el mammnpodinanra. Ilexronnr Bomok-
nueTwit (pue. 79). Puc. 78. Koponur ROKpYT orupHH-ABTHTA.

HaGJIIO;LEHIm 3a KOPOHHUTAMHI IMOKa- BHYTpeHHAA 30Ha — BojokuueTsii ambudon (1),
31, WTO OHN PASBUBAIOTCA WeRaBH- NENTRTNT ©uewroir i memoera (2)
CHMO OT TOTO, ¢ KAKIM MIHEPATOM Ipa- saTOpa, YBEL. 5.

HIGAT WIBMEHUT, cdel, TNPOKCEHTI 1T
opurmataT. Yame Beero kenndurobbie KaliMBl BOBHHKAIOT HA IpPAHIIE ATHX
MIHEPATOR ¢ HedeIIMHOM HIH HOJeBHM HINATOM, HO MHOTIA OHI 00pasyoTcsH

Pue. 79. Hopounur soxpyr cheua (1).

Buyrpenufad 3ona — paMaant (2), BHENTHAA 30Ha — nexroint (4).
HInug, Oes anannaaTopa, yeem. 15.

Ha rpaHnne DHpoKceHa U cdeHa, MWIBMEHITA W IMHPOKCEHA, DHUTMATHTA 1 aM-
¢ubosra. Sepna Apyrux MIHEPATOB, TIPAHHYAILC € 3EPHOM, 10 KOTOPOMY
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Tadamma 57
MexnIocKoCTHRIE PACCTONHMA Kpaiineil RuyTpenueil 30HB KOpoOHHTA
10 STHPHH-ABIATY

' Porosan obMank: § ; Poropan oGmaHka
Sopouur (Mirxeen, 1957) s i (Muxees, 1957)
MHTEHCHB- dg WHTENCUB- dey MHTEHCH - dg HHTEeNCH - de
HOCTh = HOCTH “n HOCTh T HOCTh =
6 3.31 4 10 1.456 10 1.436
8 3.19 9 7 1.380 i
4 (2.98) 5 3 1.368 7 1.361
10 2.723 10 3 1.349
i 2596 —E 1 1.337 8 1.334
= S5 = 5 1.309
= it 8 4 1.293 8 1.290
8 2.362 b 1 1.280 2 1.276
9 2.292 2 2 {211 [ 1.217
10 2.173 8 2 1.204 6 (1.195)
3 2.034 4 { 1.477
3 1.926 i 3 1.098 1 1.003
1 1.892 1 9 1.084
1. ; 8{)3‘ 3 10 1.057 _S 1.079
2 1-"5‘3 = K {047 0 1,049
> | ism 8 L s | 8| L0
2 1.549 4 1.026
2 1.517 5 3 1.002
1 1.503 q o 0.994
2 1.485

MpamMeganiwe. Verogua coemnu: Fe-nanyaerue, [, = 66 M, ‘HOGIJ. = 0.5 MM, Pacuer upo-
uanened E. IT. Tepmanobliv, B rabiaulie noaqepsuyThl Hanbosed xapakrepHble oTpakeHnd,

pa3BUBaeTcA KOPOHUT, Yamie Bcero He HeCyT CJIeJ0B HHTEHCHBHOIO H3MeHeHN A,
rpanungs ux derkyue. Toapko mo HedelHYy Ha TPaHdie ¢ KOPOEATAMA MHOTIA
B 33aMETHOM KOJIUYeCTBe¢ paaBmBaercs KalleBas THJPOCTIONA.

Bee mepeunciennsie Brme (axkTsl CBHAETETLCTBYIOT O TOM, 9TO B 00pa-
30BAHIH KOPOHUTOR PEIIAIONIYI0 POJIbL UIPall Mponece He GUMeTacOMaTHYECKOTO
THNA, a TJIaBHEIM 0GpasoM O0OMeH MEMAY COCTABOM TBepHOil U KUAKOI (raso-
obpasnoit) das.

Bee wopomutsl BeTpedaiores B OQMHAKOBHIX yeaopusax. He mcermoweno,
9TO OHM ABJIAITCH Pe3yIABTATOM OJHOTO M TOr0 jKe nporecca. Ofmee uM3Mene-
HHE cOCTABOB IpH 00PasoBaHII KOPOHUTOR MOMKHO IpPECTaBHThL, HCIOIb3YH
xumMugeckne QopMyIn MUHEPAILOB:

FeliO, — CaTiSiO;,
Ca(Fe, Mg)Siy0g— (Na, Ca)y(Fe”, Mg)y(Fe”, Al)Sig0un(OH, F),—
— (Na, Ca)g(Al, Si)305(0H) > KyFesAl;SigOs(F, OH),,
CaTi(Si04)0 — NayTiy(Sia0s)0y — HNaCaSiz0y,
NaFeSiy04—> KoFesAlsSigOag(F, OH),,
NayFe Fe,Tig(Sig0q)s— Ko(Fe”, Mg)yTi(Si, Al) (0, OH, F);; — NaFeSiy04.

Comocrapiiennie BceX pAA0B 3aMeHleHIIl HOKA3KIBALT, YTO P 00Da30BaENH
KOPOHHTOB CHILIbHEIE OCHOBaHHA BhiTecHsT Ooxee caadwe: K-»Na—Ca.

Britecugemoe ocHOBaEWe B HEROTOPHX cIyYafgX OKABRBAETCS BO BHEIMHIX
30HaX KOpoHMTA (paM3amTO-MeRTOJNTOBEI, acTpo(IIINTO-THPIHOBHIL KO-~
pounth). B cocrape KenuduTOBRIX KailM, KpOMe TOTO, IOBHIIAETCHA POIb
{ropa, THAPOKCIIA, KPeMHIS I B MeHbIIEH cTeleHl aTIOMAHIA,

166



Tabanmma 58

CpaBHenNe MEKITOCKOCTHBIX PACCTOAHMII IEHTPANbHOI 30HB KOPOHHTA
BOKDYT SrUPHH-ABPHTA ¢ MERINIOCKOCTHHIMH PACCTOAHMAMH XMOMHCKOTO
JeNUIOMeNaHa M TOHKOBOIOKHHCTOrO NMeXTOJHTA

HEHT}?‘?I;I:;{;:.] 30HA Jlenugome an "I‘oxmononou;ii’;:'rm& TeKTO-
NHTEHCH B- _da HHOTEHCH R~ dy WHTEHCUB- da
HOCTh n HOCTH n HOCTH n
4 3.71 4 3.724 1 3.720
10p 3.36 10 3.36 10 3.249
4p 2.92 i 2.931 L 296
4 2.787 2 2.783
F 2.715 6 3793
4 2,644 9 2,646 i
3 2525 1 2.516 2 2.525
4 2.453 9 2.455
1 2.284 he 7 2.288
4 2.187 8 2.201 8 2.158
8 2.017 3 2.011 s 1.990
1 1.928 =3 ot 2 2 1.935
2 1.856 3 1.865
1 1.750 if 1.765
2 1.707 5] 1.707
9 1.684 2 1.689
9 1.546 10 1.550 7 1.545
1 1.509 4 1.508
1 1.484 4 1.482
2 1.443 6 1.456
s 1371 6 1.367 A L
gt 3 1335 1 1.313
2 1.318 1 1.318 1 1.310
2 1.264 3 1.261
50E 1.206 3 1.195
1 1.181 1 1.181
3 1.123
2 1.092 6 1.099
4 1.069 5 1.078
4 1,055
2p 1.025

TIpumeunanune, YVeiosus csemnu: Fe-namyuenne, JL. = 66 mm, 11055,_ =10.3 Mm;

p — pasmpitag JuHnfA. Pacuer npoussenen E. II. TepmadoswiM. B Taluuue Hopdepx-
HYTH OCOGEHHO XapaKTepHbIe OTpareHud.,

MopeymrTei i

Ilpn usygenmnn anaTuTo-nedeIMHOBHX H BMEMAIOMUX HX nopox XuGumm-
CKOTO Maccmpa Pl MecAefoBaTellell yKaspiBal Ha IMIPOKOe pasBUTHE TAK Ha-
seiBaemoro mmpeymreiina. [To B. Bperrepy, 5T0 BTOpHYHbIE IMPOMYKTH, pas-
BURBAIONIOCH B BAJe MEIKOATPErATHEIX MACC IO Pa3JINTHbIM (eJIbANmaTon/aM.
Ycranosaeno, uro B Xubupax o6paszoBamnsa THNA IMIpeymTeiiHa cBABAHE:
1) ¢ 30HAMM NOBHIMIEHHOI TPEHMHOBATOCTH MOPOA, T. €. ¢ 30HAMU Pa3BUTHA
runepresunix nponeccos (Jopdmam, 1962), 2) ¢ mo3uIME SHIOTEHHMMA JRIIKA-
MP —KaJbIATOBLIME, HATPOIHTOBHIME, KaHKPHHATOBHMIA I (., 3) ¢ MO3THIMI
JKIIBHEIMI  [IOPOJAMI — KUJaMi  HeedHMHOBHIX CHEHATOB, THHIYanTOB M
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MOHYUKATOB ¥ 4) ¢ NPUKONTAKTOBHIMU 30HAMI ANATHTO-He()eTMHOBHIX Tel.
A. H. Jlabyanos (Munepans XuOunckux n Jlosozepckux rtympap, 1937)
pasnamgaer jige renepannu mmrpeymreiina. Hlnpeymreiin I o6pasyercs, mo ero
MHEHTI0, IIPH THApartanuil Hedeldnpa I COCTOUT M3 THIPOHedeIuTa B HATPO-
X.0% auTa. [lpn pansHeiinrem us-
= MEHeHHH rugpoHefiednTa B
KOHEYHOM CHUeTe BO3HIKAeT
mupeymreiin 11, cocrosnmi

B OCHOBHOM W3 HATpPOJNUTAa,

ol NPOHH3AHHOTO MeILTaini-
MM BHAETEHHAMI THIpap-
IHJIATA, AHAIBINMA, OTH-

puna 1 7. 1. [llmpeymreitms

I u Il uwacro Berpewaiorcs

= BMECTE.
1t m J II. M. Yupsurckmii
AT U 5?.,4 ) (1939) TMOHHMAaeT O[] TIIpe-
e JRRLT R B T R R o o SR 15/;1020_% YHITeIHOM cMech HATPOJIN-
Ta, cepuuuTa U ruapapriia-

Puc. 80. I'pynmst mnpeyumreiimossx ogpasopamuii, spr- AT K 9TOH jxe Tpynne OH
MedADITHECA 110 XAMIMECKOMY COCTABY. OTHOCHT pamuT — Mnpeyi-

Hughprt ha 2pagure — HOMEpPa aHAINBOR, MOMENeHHMX B Tagn.  TCHH, oforameHHbl Kalp-
62, 2—¢ — Harpuesnle ILINpeyUTelHH; 7—§ — KallueBule miem
mpeyimreiins; 1, 10, 11 — KaJblUUesse mMpeymreinn, 12 — g

enemmit XUMUMECKHIL  COCTAR xufnnekoro Hedeanma., Mosno opuBecTn eme

eI PAJ CAMBIX Pasimd-

HuX Muenmii. B pesyaprare B HacTOsAmEe BpeMs CBeJeHNsI 0 cOCTABE IIMPEyIl-
TeifHOB BechMa IPOTHBOPEUMBEI: MOJKHO HACYATATL 0KOJO0 2D MHHEepamzoB, Ko-
TOpHe, 110 MHEHIIO PA3AHYHEIX McCHejoBareleil, ABIANTCA OIpeIe Sl muMiI
B cOCTaBe XHOWACKUX IMIPeyHTeiHos. 06 .

Onpepesenntrii nparTieckuii ma- . P10 1085
Tepec HpeaCTaBifgoT TOHHUEFPBF&THL[Q Uﬁpggg
nceBIoMOphOBH 1o Hedermny, mMupoxo
pacmpocTpaHeHHEE B Mpefelax aua- 87°
THTO-HeQeINHOBLIX TeJ.

Ha pnc. 801 B Tadu. 59 npuremern
OCHOBHEIE JIAHHLIE O XHMHYECKOM €O-
craBe mnpeymreiinos Xubww 1 poupet-  06p.313
BeHHEIX M MeTOYHBX MACCUBOB, a TAK-
AKe CPeHMIT COCTaB XMOMHCKOTO mede-
anaa (Bonmrenr n Illlepfnma, 1933).
Ilo xuvmgeckoMy cocTaBy, Kak BHJHO
us rabu. 62, HameuaroTCA TP TPYILILE g
I peymTeiinos. J8o

Harpomnroeriit mmpeymreitn  (on  Puc. 81 Jlupdepennmansurie xpusse
Ke IianIIEBbIﬁ, AHATIEEL 2_6) Bche_ HarpeBamna HATPOJIHTOBRIX IIpeynrrem-
HALTCS OKOJIO FRUIOK 1e0uToB (HaTpo- o
JATA), ¥ KOUTAKTOB ¢ JailKOBEIMA 110-
pojaMu 1 anaruro-sedernuosbivia rexamu (roph Iloausymuopp m Kyaasmop).
Maxpockonmuaeckin 9170 poOBOBEE M FKEITOBATO-PO30BEIE IIOTHEE 00pa30BANIA,
COCTOSIIe B OCHOBHOM M3 HATPOJNTA, YYACTKOB HEH3MeHeHHOTO Hedelmma 1
He{ONBINON IIPAMECH MOHTMOPILIIOHATA M THIPOORHCIOR AJTIOMITHNS. JHI0-
TepMUYecKIe OCTAHOBKM Ha KPHUBLIX HArpeBaumsa oOpasnos (puc. 81) npm tem-
meparypax 360, 375 u 380° coorsercTBYIOT 00€3BOKUBAHIID HATPOINTA, DHJIO-
adderrsr mpm Temmeparypax 300 m 315° eBAsamn ¢ Bojoil THGOCUTA; MeHee
"geTRHe TemneparypHbie 3hdeRTH Ha BLHIIEYKA3aHHMX KPUBLIX CBA3AHE ¢ T pH-
MeChI0 MOHTMODHJIJOHNITA U THAPOTETHTA.

~

*8

8 G & G &y

168



. —

Tataunma 59

Xuvuweerue anaxuasi mupeymreiinos (8 nec. )

HoMnoHeH T 1 2 3 4 ) 6 fi 8 il 10 1 12

I Sk TR Al B S Tl ECEA RS i Y L 39.42 AT AT 41.63 | 46,84 | 46.54 | 46.15 | 43.72 | 4335 | 36.31 | 38.35 | 43.41
AT R e s B R B P e SR 2 : 1.91 — — — — —- — 0.45 012 - — 0.01
Algle 15 B TmRS T i ol S S B T O 27.45 26.97 31.82 | 27.34 | 1894 | 37.78 | 31.99 | 32.32 | 33.37 | 81.49 | 33.32
7 (G e R et B s s e St T 3.3% 0.49 1.25 0.50 — 7.49 1.85 1.70 3.92 0.15 0.35 (.56
Fas i Bty =8 g il S RN B [ — — — — 2.40 = 045 | 0.35 L — 0.04
Calis S i 26w (e T (. 8. A b R 4.46 0,08 1.31 (.08 — — 1.08 1.00 3.04 6.62 6.29 0.58
MOt Dndd Tkl oS e Ly o] B e AL EUTR == 0.06 — 0.06 - — 0.45 0.21 0.79 0.08 0.08 0.05
Nap0. o sl e e T SN . e b e A 2060 14.01 14.44 1439 | 15.69 | 14.04 3.49 8.67 3.31 6.98 8,14 | 15.76
LoDyt R el B ) SR R S il e 1.24 0.29 0.96 0.13 - — 719 4.37 5.94 0.03 0.35 5.52
17 L S R T T A S S A e e s == - — — — — — 22 - 13.83 | 12.24 - -
M o TSR Y | oty Ay e B ] [ 6.16 13.78 9.99 11.46 | 11.20 9.37 4.59 0.14 0.76 3.25 3.25 0.63
Bl v i s N = Ml et U R e Sl — — — == — — — 0.12 6.04 — — —=
M0 5 e A s — — — — - — — 0.02 — — — —
Cymma . . . .| 100.69] 95.58 102.39 | 100,07| 101.07 | 98.78 | 103.19| 100.06 99.94 |100.62 | 100,54 | 99.88

HHpumenganne, | — papnr, Xnbpan (Qupspacrnii, 1939); 2 — mnpeymreiin JTanreayuuduops, Hopserua (Doelter, 1929); 3 — epennmii coctan mmpeyiureiina, Be-
unciennbit ng 81 amagmsa K. Xpmne (Huxntun, 1940); 4 — cepmii mmpeymreiin, Hopserna (Doelter, 1929); 5 — naaconarponur, Bpesur (Doelter, 1929); 6 — mupeymerin,
Bpesnx (Doelter, 1929); 7 — mmpeymreiin na auarnro-sedernnonoit nopoas, ropa KykucsYmuopp (Hukurni, 1949); 8, 9 — mupeyureiin ua ATATHTO~-HeeMHOBLIX  HOPOL,
ropa Pacsymuopp (Kypbaros, Muxaiinosa, 1954); 10, {1—mnpeywreiin (6pesnnnt) ma woneit 115 n 117, MnpMenckue ropnt (Husnrmn, 1949); 12 — epemmmit cocrap Xudup-
cxorp nedenuna (Bouwmrent w lleponna, 1933),



I'muwero-rugpocaioguersiii  mupeymreidn (kaxdmessii, awammssr 7—9)
0YeHb MMPOKO pacmpocTpanen B Xubuuax. OcofeHAO MHOTO ero B Impejeliax
TAK HashBaeMHX paspymennnx 30H Top IOrcmop, Paceymdopp, Koamsa,
n1ato Pacsymuopp. Berpeuaeres oH Kak na JHeBHOIT HOBepPXHOCTH (TOpPH3OHT
730 M Rapbepa ropsr Paceymuopp), Tak 1 Ha 3HAYUTENBHOI riyGHEe (cKB. 168
B goamme p. Tymeu, royGuma 600 ).

Ifo BHemBemy BHy 5Ti 06pa3oBaHUA OUeHbL Pa3HOOOPA3HBI: ILIOTHHE N
poixdiibie, Oypbie, KpacmoBaThie M 3eleHOBATO-cepbie, FKUpHLIE HA ONyOb I
¢ 3eMIHCTEIM CJIOjeHHeM, 00pa3ylonyie IOoJHBE NCeBIOMOPHO3E 10  He-

¢erxmmy. Bepymum Mapepamxom B
Ubp. 46 neesjoMmopdozax ABIseTCH THLPO-
cmiopa. Ilo M. J1. Hophmany (1962),
TPOTrpecen pyInMii mpoiece THIep-
refesa BejerT K MBMEHEHWIO COCTABA

e 395
U6p. 40 575

880° 945° 1p25°

230° IUPOCIION, KOTOPOE BBHIpasKAETCS
120° 570° KAk B M3MEHEHMN HX (QU3NTECKHX
(uBeT, TBEpPOCTL, ONTHMKA), Tak H
Puc. 82. I[mj)rijepenmmnmibw, KpuBBIE HA- XHMHICCKUX CBOMCTB.
FReBERL F"“’“HHCE’; gﬁggmmguc'mx EREY TepMugecroe UCCACOBANIE TJIH-

HUCTO-TIAPOCTIONINCTIX  MIIpPeyI-

TeliHOB ANuOMH MOKa3alo, 9T0 B CO-
CTaB IJIMHMCTOH YACTH, KpPOMe MOHTMOPHIIZOHWUTA I Geieramra, OTMedeH-
aerx M. J{. [lopdmamom, BXoauT MUHEpaJ, MOKA3RBAIOIL ABHNE KaoJNHI-
ToBREe Temrosddertel  (smmosddext mpu S560° um srzosddert mpu 1000—
1010°%). Juddepennnaipmpie KPABLE HarpPeBAHRAA HEKOTOPHX CIIMHACTO-TH-
APOCITIOHACTHIX MITpeymTeiinos IpuBegensl Ha puc. 82. I'timucro-rugpocirio-
AHCTEe IMOpeyIMTefiisl ABGIIOTCH, TO-BHIHMOMY, TOHKIM AarperaroMm ce-
DIl CMENIAHHO-CTOHCTHIX MHHEDA-
W 2 263

I BIATOBLIH I peymreiin M i

(raxbumesstii, amammussr 10, 11) " su°
BeTpedaeresi pexro. B Xubnmax ggg
Brepsuie o 6ut orveden 11, H. Unp-
BIUHCKHM (€3 yKasaHusi TeoJornge-
cKuX yeaosnit saxompenns (1939).
Ha rope Hyrucsymgopp B apaTnro-
He(heIMHOBONE WOpOje, BOIM3H KOH- 20°
TAKTa ee ¢ HOPOJAMH KPOBIM, HAMK
OBLL B3siT o0pasern, B KoTopom Hede-
JIMH 3aMemeH CepoOBATO~YepHOIl BeM-
ameroit Maccoit. [Tog MUKPOCKOIOM B Heil MOJRHO PAa3INYATH OTHEILHLEe Pejikue
3epHa RalbOnTa, 3aKIW0YeHABE B MOHTMOpHIAonuTe. Tepmudeckuii anajins
TMOATBE P/ TIPHCYTCTBHE aTHX MUHepakxos (pHc. 83).

T'eonormueckas mpuypodeHHOCTE HATPOIATOBOLO M KATBIUTOBOTO IIIPeyl-
TeilHa K THAPOTePMAaIbHEIM HPOKANKAM T ROHTAKTAM ¢ JAMKOBEIME TTOPOJAME
NO3BOIAET TOBOPHUTL O €ro HHJAOTEHHOM IPOHcXokeHun. OcHOBHBAACH HA
HAXOKAX TIMHECTO-TUPOCIIOJNCTHX TIIPEYINTeiHORKIX OOpasoBanmii B 80-
HAX THIHePreHHoro M3MEeHeHUS TOPHHX Hopoj XMOMHCKOTO MAaccHBa, a Takike
HA NX MHHePaJILHOM cocTape, aBroph, Kak m M. J|. Jloppman, camraior ri-
MepPrernnie yeaonusa Hamboiee BePOATHEMI I BORHUKHOBEHHA TARUX TOHKO-
3EPHUCTHIX arperaros.

Puc. 83. Jlupdepennuannnbie KpuUBHe Ha-
TPeBannA KaJILIUTOBHX MIillPeYIITeHHOB.
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l[[!BI.llIHG DHAOrCHIbLIC MHHEePaIbl

Acrpoduanmaur
(Na, K)y(Fe, Mg} TiSi Oy (OH, F),

r Monokaunnas cuHONUS

AcTpoduannT B 3HAMUTENBAOM KOJHYCCTRE COMCPKMTCH TOJIBKO BO BMe-
MARIMHX pucdoppurax (acTpodiunanrossie pasoetn, ropa [Owcmop). B 06o-
" raeHEBIX anaTHTOM HOPOJAX OH PEIOK, BCTPETACTCS B ACCOIUATINI ¢ 30IeHEIM
BOJOKHHUCTEIM THPUHOM (HandoJee M03J{HILe DHAOIEHHER KIIKK, HAMeHeHHRR
Ay ABPHTOBLIC FRILILI, PASTIIIHLIC IETMATHTHL), Pedie — B BHJE CAMOCTO ATEIBHBIX

Puc. 84. Duigesnenna BOJOKHHCTOTO acTpodmuiianTa (memuoe) 1
BOJIOKHA [eRTOJANTA B 1OjeBoM nmare (ceemace). Illaud, Ges
anammzatopa, ysei. 20.

CIYyTAHHO-BOJOKHHCTHIX arperaroB. ActpodmanT claraer BHYTPEHHIOI BOHY
KeJdnUTOBBIX Kaiim (KOPOHITH) BOKpYr sHHrMarara. MHOTja oH passuBaercs
B I10JI€BOM IIITaTe OJHOBPEMCHHO C 3aMEmeHHeM HTOI0 MIHEepAJIa MEeKTOJHTOM
(puc. 84).

AcTpodminiinT B pucuOppuTAX IpejcTaBleH Y3KAMH, CUILHO VIIMHEHHBIMA
MIACTUHIATHIME UHAUBULAME, B 20HE ANATUTOBLIX TOPOJK OH 0GHIYHO TOHKO-
HTOJRYATHIIT I BOJOKHUCTRIN 1 daige Beero 00pasyer cuyTaHHo-BOM0KHUCTR e
(pne. 84) mmim mereTbYaTHIe ArperaTh.

(PDnsnueckue cBoOiicTBA IIACTHHYATOrO, HIOJBYATOTO 1 BOJOKHHCTOTO
aCTp()(‘I)H..FLTIllTOTl HeCKOJMLRO pa3/JIngdHbL. B orimume or 30.Tl(]THCTO—6ypOI‘0 mIa-
CTHHYATOrO ACTPOGINIINTA HrOABYATHIL acTPOPIIINT (oJiee CBETJIHI, COJ0-
MEHHO-ZKeATHI. Y HroJbp4aToro W BOJOKHUCTOTO acTpo(uijinTa MEHbIIe IBY-
npexaomaenie (0.035 smecro 0.050), nowrn npmoe yracanne (0°—0°30), me-
Hee Pe3K’il 1Ie0XPOUBA.

Teeprocts y Beex pasHopujgHOCTEil acTPOPUILINTA OKOIO0 3, YAeILHBIT Bec
3.30; B mmamenn masibHONH TPYOKIM MHHEPAJ JIErK0 CIVIABISETCHA B UePHbLIl
MarHETHHI mapuk, xopomo pactsopsiercs B HCL. Tloxasaresn nperoymiaemis
Yy acTpoduimnTta W2 pPHCHOpPPHTA U W3 IO3JHUX OHHAOTEHHEX 00pasoBanmii
Oumakme: n,—=1.740—1.735, n,, = 1.710—1.705, n, == 1.700—1.691 ( +0.004);
2V =-68—75°, mieoxpoupyer B ;KeATOBATHIX I OpPAM/KEBHIX ToHAX.
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ITo pammniy xummngeckoro anamisa (amaantur 3. U. l'opomenko), B acTpo-
QUIIHTe WB merMaTtHTa B anmaTnTo-He(elwHoBHX mopogax Topn Hyrmenyu-

Puc. 85. TonkAe 0{HOBPEMEHHO TACHYIHE BOJOKHA MCKTOJINTA B I10-
geom mmare. Mg, Ges amanusaropa, ysea. 40.

q0pp comepssurca (B mee. %): Si0O, — 38.27, TiO — 13.49, Al,0, — 0.35,
Fe,03 — 3.73, FeO — 18.82, MnO — 2.49, MgO — 5.27, Ca0O — 1.03,

Taoamma 60
MemxnaockoeTHRe paceToannA acTpoduianTa

HHTeHCNBHOCTE ‘—dTT— HMHTeHCUBHOCTE ~d—]:-
2p 4.709 4 _ 1.586
Ap 4,348 4 : 1.567
1 3.956 4 1.546
6 3.819 4p 1.519
3 3.551 2 1.462

10 3.391 7 1.401
5 3.090 4p 1.376
5 2884 4p 1.333
b 2.764 2p 1.299
3 2,631 Ip 1.234

10 2.556 4 1.184
4 2541 4 1.136
3 2,368 | 1447
5 2,263 4 1.097
4 2.193 3 1.087
2 2013 3 1.069
2 1.918 2 1.059
3 1.901 2 1.039
1p 1.868 3 1.022
7 1.727 3 1,012
4 1.697 2 1.001
4 1,604 6 0.9955
X 1.637 2 0.9905

Opumenanue. Icaogus coemnu: Fe-maiydeHue, Iy =66 M, Jluﬁp. = 0.3 MM, p— pasMmuTH
JanauA. Pacder npomasemen A. IT. JleHTcoBbIM.
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Na,0 — 4.48, K,0 — 7.35, H,0- — 0.90, H,0* — 3.60, SrO — 0.07,
F—0.36%.

ABaTH3HPOBABINMICH BOJTOKHUCTHI acTpodmiaanT ofpasyer B 9TOM mer-
MaTHTE CIYTAaHHO-BOJXOKHHCTHIT MOHOMWHepPaJLALIl arperar, pacruoJaram-
mpiics B BHjie skeaBarxos pasmepom or 1x2 po 10x20 cm cpemm moieBoro
maTa u merToanTa. XuMIUeckuil aHaJIm3 acTpoUIINTa PACCUYNTHIBAETCA HA
TeOPETHICCKYI0 CTPYRTYpPHYI0 (OpMyIy

(Ko.neNan..fmcan.l2)1.98(Ft’l.GEMgn.snF“n.zSM“n.zz)z.nzTi1.n4(s iz 96AT0,04)3 913 ¢
X [0g.18(0H ) 5, F 5551,

Corracio CHeRTPaJbHLIM aHAXN3aM, HCOIBIATHIl acTpoQUIInNT MeHee
MapraniOBHETHIL, COMep:KAT Heckoanko Goanme Nb m Ba (ciaGole mmmwnm).
B memom ciieKTpandnible agalnmsnl Beex 00pasmon acTpPOQIUIIATA CBIETENDh-
cTBYIOT 00 OOBIYHOM i XUOHH XHMIYCCKOM COCTABE HTOTO MUHEpPala: CHIh-
mme aunnn — Ti, Fe, Si, Na n K, epegnue annun — Mn, Mg, Al u Sr, caraore
auarn 1 caenst — Nb, V, Cu, Be m Ba.

MO'{I\']TI[OCI{OCTT[MU PacCTOAHIA aHaIU3NPOBaBIIETOCH aCTpO(i)lﬁ'lJi.FIIITa upn-
BeeHEl B Tabdua. (0.

ACTP(){bHJIJI]’[T BO3ZHUK Ha MO3HUX CTagMAX HSHOOTeHHLIX MpoieccoB MUHe-
paJIOOGPHBOBHHHH, B YaCTHOCTH OH ABJIAETCH IIpOI[yI(TOl\I MeTacoMaTH4YecKoro
3aMeniena SHErMaTHTa. B 9K30reHHBIX YCIOBHAX 110 acTpOPMIINATY pasBH-
BaeTCHA anaTa30Bhll JeHKOKCEH B cMecH ¢ I'MJIpOORMCIaMH jRejIesa.

Pamzamrt

NayTiy(51,04)0,
Ponbuneckas cunzonus

PamaanT B mpefesrax amaTATOBBIX TN BCTPEUeH TOILKO B IEIrMATHTe B BHIE
roponnTa mo cdeny (cm. xopomntir). llpemcranmen 0H CIIBHO yIIHHEHHBIMI
npusMaTnuecknmn seprami paamepom 0.02>0.3 av. B mangax ornugaerca
IIEOXPONBMOM B CBETJIO-0PAHKCBBIX TOIAX, PE3KO PABJITIHBIM ABYIpEIOMIe-
HIleM B PasidTHbIX CEMeHMAX, 0YeHbL BEICOKHM pEIbedoM.

llegkTonmur
(Na, Ca),(Al, Si),04(0H)
Monoraunnas cunzonug

B paiiome pasBurua anaruro-HededHMHOBLIX 10pPOJ MHUHepal BeTpedaercd
peaxo. ToHKWe TPOXMNART HATPOJATA ¢ HeKTOINTOM HaOI0AINCEH B IeMeHTe
amaTUTOBOIl Operunnn W B cpPeIHe3ePHHCTOM HITOINTEe; MOUIHOCTL HPOKILI-
ron 0.4—1 em. Ha rope I0kcnop ussecrma MomoMmieparbHas HERTOJINTOBAS
JRUIKA, Ha Tope Hpopmaxy — merrommroBas :kmiaka ¢ guaoopurom. B merma-
THTAX W JRIJIBHLIX JYABPHUTAX IMEeKTOJUT 3aMeniaeT IE‘BJIBHLII‘ZI aAMasOHUTOBH]T-
HELT MHKPOKIIN, pa3BiBasch BIOJL ero chaitmoctu. Mapejaka B merMaromi-
HBEIX YUACTKAX 10POJ] HTOT MUHEPAT ACCOMMIPYET ¢ YePHBIM IPU3MAaTHUYCCKEM
3I'HpIIHOM I ydacTByeT B cOCTaBe KOPOHHUTOB, paSBl’IBaIOIE[HXGH o ITApITH-
aBraTy I cdeny (cM. KOPOMHUTLI).

Bo Bcex HalmwjaBmmxcs ciaydasx 1eKToanT odpasyer TOHKHe Iapaj-
JAeIBHO-BOJIOKHICTHIE arperaTsl. B mpomuike ¢ narpoanTom ga rope Hysasmop
BCTpPEYEHH TTYy4HCThie ArperaThl MeKTOINTa ¢JIafo-3<elTOBATOTO IBETa pasme-
pom 1—1.5 cum.

Munepan moaymnpospaden, 0eJ0T0 MBETA, TBEPHOCTH J, XPYIKUIL.



B muudax nexroant GecunercH, racHeT HPSAMO, NMECT NOJOKATEILHOE
yaamuenne. n’ — 1.635—1.638, n'y:1.1’3(](]——1.603, n, 3aMepuTL HE yja-
J10Ch, n;—n;:(),(l.‘%;’), 2V =—=EL50°,

Oco0eHHOCTBIO TIEKTOIHTA, PA3BUBAIONErOCs 110 IOJeBOMY TImary, AB-
AfETCHA TO, YTO OT[ENbHLIE pa300UieHHbe BOJOKHA ero, OpueHTIPOBAHHBIE 110 |
coaifHoCTH MUKPORJINHA, TacHyT omxHospemenno (pue. 85).

CoeKTpalbHBIT aHalls HeKTOJNNTA CBHAETeALCTBYET 0 THINYHOM JUIA HTOT0
MUHEpaTa XHMAYeCKOM COCTABE; B HEKTOJNTE M3 IOYTH MOHOMITHE DAIBHOI MeK-
TOJTUTOBOI ;KIIKH B anaTuTo-Hedeannopoii mopojge wa rope lOremop yeramos-
J€HO TOBHINEHHOE COMEP/KANIEe HIEMEHTOB TPYIIH JTaHTAHA.

Pme. 86. Anaturo-uefesnnosas itopojga. Kpyunoe 3epHo co-
JAJNTA ¢ BRAUYEHUAMN anarnta B Kpaesoi wacti. Mlaud, Ges
ananusaropa, ysea. 40.

Ilo muennw E. E. Kocroutesoit (Munepanst Xuduncknx u Jlososeperux
ryuap, 1937), mexrommnt — mMuHepas nmHeBMaToanTHUecKuii. Yacto meracoma-
TimaecK 3amemaer mogesoil mmar (Comogosrurosa, 1959).

Coganur (rakMaHuT)
Nag[Al1Si0,],(Cl, S),

Kybuueckas cuneonus

CojlalINT 9acTO BCTPEYACTCH B ANATHTO-HePETMHOBHIX I BMEMAIIIX JIX
nopopax. Ilo xapakrepy BbIjieleHHIT B Pa3IMYHBIX Fe0JOTHYECKIX 06Gpa3oBa-
HIAX MOKHO PAa3IMYNTh CIeAyole pasHOBHAHOCTI MUTHepasa.

Copannur merMaTHTOB, BCTPEUAIOMHUXCA B aMaTHTOBHIX TMOPOJIax, MIOMITAX
n pucgoppurax. Copepswanne ero unorpa goceruraer 20%. Comanur oGpasyer
3HaunTeIbHe 000co0aenHA (0 1D ¢M B IOINEepedYHNKe) KPYHHBX MHOMOp)-
HBEIX 3ePEeH MeKCArOHAJALHOI (OPMLI; OH IMOYTH He U3MEeHEeH, COJePyRUT HI0llb-
4aTeie BRIOUEHHA HTHPHH-aBruTa. Accoumupyer ¢ HedeJMimoM, 3eJeHLIM M-
KPOKITHOM, 3THPUHOM ¥ JAMIPOQGHIIHTOM.

CojlaliuT mopoj MAOJIUT-YPTHTOBOTO KOMILIEKCA, PHCYOPPUTOB, AMATHTO-
HeQeIMHOBLIX Ted, peske — mermatnrons. Copep:kanime ero moBCeMeCTHO e
npessimaer 1.5—2%. @opmul Britesenna — KeeHoMopdHble. IJTa PasHOBH-
HOCTEL MHTepaja oGpasyer nceBgoMopdoant Mo HedelHAY, 3aMelias ero ¢ Kpaes
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n mo TpemuHam cnaifimocrn. HaGmiogaerca maparenesuc comainra ¢ KaHKpPH-
HIUTOM H HATPOJINTOM. Brijienennsa comannura nmeoT pasmep 1—2 MM, Hepeako
BRIIOYAT 3epHa anarnra (puc. 86).

CopamuT, craraiomnii MaToOMOMHEe }KUJIKH, BCTPeUeH B IBYX CIyYaax B Mac-
cuBHOM TiionnTe BOAM3HN amaTtnTo-HedeXHHOBOH mopoarl. MompocTs KUIOK
2—4 cM; KpoMe cOJATINTa, ABAAIOMErOCH MpeofIafalonuM MAHePATOM, IIPH-
CYTCTBYIOT YCCHHTHAT, HaTpoaur m srupun. Dopma BBIgeneHuii cojpanimra —
MeJTKHe M30METPHYHBE FeKcaroHalbHBe 3epHa pasmepom 1—5 My, ¢ Kpaes
3aMeInalIuecs YCCHHTHTOM M HATPOJIHTOM.

Copannrt B cBeseM CKOJe MMeeT PO30BYH0 WM MATHHOBYI0 OKpacKy, KO-
TOpAas ONPH JHEBHOM OCBEIEHWN HMcuedaeT. B yaprpadmoreToBrix Jyvax Apras
OKpacKa MUHepalla BOCCTaHaBJMBaercdA, HO € TPYAOM.

. B. Meusumnom (Medved, 1954) srcmepumMenTanbHO YCTAHOBIEHO, UTO
ApKasg OKpacka cojaiaura o0ycaoBlIeHa He HPHCYTCTBHEM Cephl, a medeKTamu
Kpueranandgeckoil pemerku (F-memrpamm); sTHM jxe 00bAcHAETCA W APKO-
OpaHIKeBOe CBeUeHHMe XUOMHCKOTO TAKMAaHUTA B YIBTPadmoJeToOBHIX Jydax,
BechbMa XapaKTepHOe I BCeX ero pasHoBHAHOCTeil.

ITocne oGecupeunBammsa nBeT MHAHEpala CepHLl, Pa3IHIHBIX OTTEHKOR.
Breck skupHEBIT B M3A0Me, HAa MIOCKOCTAX CHAHHOCTH — CTeRIAHHBIN. M3monm
HepOBULIT Aan paropmucrsii. CmaiimocTs coOBepmIeHHAs B OHOM HAIPABICHUI,
no (110). VYmensuerii Bec 2.357—2.21. Mumepan usorpomusii, n=1.485—
1.4817.

Pesyanrartsl XUMHUYECKIX aHAJM30B COMATHTA, BCTPEYEHHOTO CPEIM ama-
THTO-HeDeIMHOBHX MOPOX, npHBegensl B Tabx. 61. B GoroBoil memm paccma-

TaGnmma 61

XuMuyeckne anamnsel cofanunra (8 vec. %)

Komnouen s 1 2 3 4

SO SR e TR e L ] e o i e B e R B R A 38.30
by TR RN N e o S N e e (.06 0.07 — 0.02
D R Sl e e e e e [ 0 e BT I b e 6 s T
F9203 St g i e e SRS R et SR 1.09 e 1.08 0.24
RS ER S Ses A s RN e e B — 0.70 0.43 0.37
) e et Sl b o o L =T T — -— —- 0.01
i B N N S S SO [ [ T e v B G et 2 B et (B
A NN S IS T o sl e R
)= o s i o e ey S IR O IR SR A - A L
HB O e - e e L g e et — |Heonp.| — 214
5 5 el e ey W Gl ol S = e v T frimr 0.39 0.30 — 0.45
Hmon TR R oy Sl e S — — 0.24 —
L e e Tl S T e 5.33 6.01 6.92 .66
B gy S e ) e e Bl e s 0.29 0.50 0.77 0.33
Cymma . . . .[100.91 |101.60 |102.03 | 101.66
=080 L Wgt o o v bt e g RS Lo b O SRS
Cymma . . . .| 99.57 |100.03 | 100.08 | 100.21

IIpumevanne. 11— KoHTaKkTHAA 1opofa, Tropa Hykucsymuopp, AaHAINTHER
3. . lopomenxo (Hypbaros, Muxaitmosa, 1954); 2 — MeJaHOKpPATOBAH YACTh ATATH-
To-HeeMHOBOI mopoxel, c¢ke. 86, ropa Pacsymuopp, aHagutnk E. . Hyasunnkas
(Hypbaros, Muxaiijosa, 1954); 3 — mermatur B anaTHro-nedesmHOBO mopone, ropa
Oxenop, anamumng E. WM. Kynpunnkana (Jopdman, 1962); 4 — nermaTnT B anaTuTo-ne-
dennnosoit nopoae, ropa Kyaasnop, KOJJEKIHA aBTOPOB, asaiuTnk B. B. Acradwpesa.



TPUBAEMOr0 Mumepaga OCHOBHbLIM anmoHoMm apasercs Cl'-. Bee mpoamamnman-
POBaHHEE CONAJIHTH MaJl0 OTANYAIOTCA MEKIY cOG0M, JHIOb B CONATNTe U3
nermarata ropel IOKCIOp HecKONBLKO TOBBRIMIEHO CONEPKAHNE XITOPA W COpH.

CrHeKTpaIbHBIM aHAIN30M B CONAMNTe OOHAPYKEHBl CpejHHe JNAHI Sr,
Ba, V, Cu u caenst Be, Ga u Zr.

Pacemarpugaembiii Mumepanx jgerko pacrsopsAerca B HCl ¢ Beimesaermen
H,S. ‘

M. JI. [lopdman mpoBOIIIT OMBITEL IO BBIIIETAUIBAHID XHOHHCKOTO COJa-
JMTA B MCTHILIMPOBAHHON Bojge. MM ycramosieno, 910 mpu TeMmeparype
18° C » Bogy ms mmuepaia jgerko mepexoxmr Nal*, 82~ m CI'-,

Pue. 87. TOHROZePHECTHI arperar KaHKPHHNTA, PaaBIBIIILi-
ca moy nedennny anaruro-gedeannonoit nopopn. Ilang, o
aHanH3aToOpOM, YRea. 38

B ra6mr. 62 mpaBegeHs! MesKINIOCKOCTHEE PACCTOAMILA coannTa: d,=8.366 -
+0.002 A.

ComaanT B mpefesax anaTuro-HedeIMIOBLIX 1 COMPOBORAAIONIIX IX TOPOJ
00pasyercs, IO-BUANMOMY, B pesyibrare: 1) camMocrositenbHON KpHeTaiinsa-
nun u 2) 3amerneHHsA JPYTrEX MUHEPanoB.

lox pansameM THAPOTEPMATLHEIX IEPORECCOB CONAINT NOPEXOJNT B HATPO-
JUT U YCCUHTAT; O COMAIATY Pa3BUBAETCH Taryke GeprManiuT — CcMeCh HATPO-
JHATA C }],HHCHOI)O.\[ n I‘Hﬂpaprﬁﬂﬂl'lTOM. B THepreHsabix }'CHOBHHX OH pasﬂa—
raercd ¢ 006pasoBaANNeEM THIPOCITIOMUCTHIX M UIMHUCTHIX MUHEPAJIOR.

Hagrpununrt
Na,Ca[Al,Siy044] (CO,, SO,) + 31,0

lekcazonaavhan cuneoHuA

B amarmro-sede/HHOBLIX  TelaX KAHEPHEMT 0BT BIepBhe OTMedYeH
C. C. Hyp6arossrm u A. @, Muxaitrosoit (1954) ma rope Pacsymaopp. lpm may-
YeHNH IPYTHX MECTOPOsKAeHUIL GHUI0 YeTAHOBISNO IMUPOKOe PA3BUTIE RAHKPH-
HUTA KAaR B caMUX anaTuTo-HedelMHOBHIX Telax, TAK I BO BMEMAOMMUX HX
nopomax — mitoaurax, yprurax u pucuoppurax. Copgepsranne ero B oora-
MEeRHBX amaruroM nopopax roxedmeres or 0 o 4%. B pucwoppurax u miio-
JUT-YPTHTAX KaHKPHHAT BCTpedaeTcs pexe. D nermarnrax H HHAPeHeTHIecKIX
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Taonmima 62

Pacuer mopomrorpaMMsl COJAJMTA H3 NMErMATHTA B amaTHTo-HedeanHopoll mopoge

J = C ] eHCHR- 0 po
T R e T O e S g
i} 6.3 8 1.337 622 8.868
4 4,47 8 1.307 631 8.864
10 3.62 211 8.860 8 1.280 444 8.868
| 3.21 2 1.230
| 2.98 10m 1.207 721, 638 8.869
8 2.805 310 8.864 4 L AGE
9 2.5H9 222 8.864 8 1.127
9 2,368 6 1.093
i A 6 1.076
10 2,087 1 1.068
6 1.980 2 1.061
6 1.886 2 1.055
G 1.804 2 1.046
G 1.734 2 1.031
4 1.618 521 8.862 5 1.017 662 8.860
10 1.567 440 8.864 | 1.008
9 1621 530, 433 8.869 i 1.004 752 8.866
10 1.478 600, 442 8.868 | 0.9995
10 1.438 611, 532 5.864 9 0.9916 840 8.869
1 1.403 6 0.9793 833, 910 8.868
8 1.368 S41 8.864

IIpumeganne. YVczroeud coemnu! Fe-nsayuenue, Il = 66 M, Dogp, = 0.3 MM, W — mupo-
waf JauHAA. Pacuer npouasenen E. TI. TepMaHOBBIM.

JRUJIAX HepeIKo MO;KHO BCTPETHTL 3HAUYHTENHLHLE KOHIEHTPAIMH BTOTO MITHEe-
palia; KAaHKPHANT — THONYHENE MEHEPAIL MO3/(HHX 3H0TeHHEX JKILIOK,

B amaruro-nedenvHOBMX ¥ BMEN{AIOMWUX HX HMOPOAAX MOGKHO BHIACIUTH
TpPH OCHOBHGLIE (OPMEL PACHPOCTPAHEHNS RaHKpIHITA.

1. Orpenpubie OpPaBIUIBHEE 3¢pHA KAHKPUHUTA B TPaXUTOMIHBIX MiloJII-
TaX, MACCHBHBIX MIIONUT-YPTUTAX, HIOJUTAX, HACHLINEHHBIX ITPH3MATITECKHIM
cenonm (ropa Ryoamsmop; ropa Cyoxyaiis, ramasa 136; ropa Hsopmaxxk,
ckB. 181 1 187). B Gepuvix amatnro-uedelnHOBHIX 110 POIAX CETIATOI TEKCTY PHI
TAK/KE BCTPEYAINCEH eUHIMHEBIE 3epHA HoMophnoro kaukpuuura. [lpasuis-
HEIE 3¢ PHA HTOTO MUHepaia HHOTAa 00pazyioT CKOMIEHIA TOPIOBOIl CTPYKTY PHI.
Pazyep sepern sroit pasmopugrocTn Kaukpuunra or 0.2—0.3 vy o 1—2 M.
JepHa, PACIONOMKeHHBIE PAZOM APYr ¢ APYroM, mo (opve IpEOINKAOTCA
K TeKcaroHaJdpHOI NpH3Me; 3epHA, NPUMBIKARIIEe K JAPYTHM MHUHEpaIaM,
00EIMHO MMET (OpPMY MCKAMKEHHOIl MeKCcaroHaIbHOT IPH3MEL.

Bo Bcex ciaydasax upmoMopdHEIT KaEKpIHET acCOIHpyeT ¢ HedelrirHoM
HIM ITOJIeBLIM THIaTOM 1P HellpeMeHHOM HaJIUII B anone HﬂJIB]IITfICOIIBp}Eﬂ-
mEX MUHEepaJIoB: cheHa W amatuTa (0COGEHHO TPHAMATHIECKOTO cgeHA I
TOHKOUTOALIATOTO amaTnTa).

2. Hcesgomopossl 1o medednny BerpedanTes B amaTuTo-HedermHoBOM
nopoge (AMHBOMKII MEIKO3ePHHCTOTO WIlOJUTA B JIHH30BUIIHO-TOIOCYATOM
anaTnTo-nededHOBO{ HOPOe), BOIMBI MO3HNX I I TPOKIIKOB, COKY X
HOPOJHI (RAaHKPHHATOBHIX JRIVIOK, BOJOKHNCTOTO HIMPHHA, HEOIATOB), B Ier-
MATHTAX, JYyABPHTOBHX AILIAX ¥ PHCYOPPUTAX.

JepHicTiie BHIeACHNs KaHKPHHOTA 00pa3yioT TOJHBE I HEIOJIHbE
neesgomophossl mo Hepernny. CTPyKTypa nx HepaBHOMepHO3epHUCTAA,Hopma
0THeNBHEIX 3epeH HenpaBHmiInrHafd. TOXBKO WHOTIA BCTDEUAIOTCH MeTeIhdyaThie
arperaThl KAHKPUMHATA HAa MecTe HedennmuoBwX 3eped. CTPYRTypa H XapakTep

12 O. B. Oynkuu n 1p. 177



nceBgoMopo3 KAHKPUHITA He 3aBUCAT OT THIIA MOPOJALL U PA3HOBUHOCTI He-
dennna. Tak, B mopogax KpynuobI0KOBOI TEKCTY phl HepABHOMEPHO3e PIILCTHLT
arperar KaHKPHHENTA 3aMENIACT KAK HefeldH OCHOBHON MACCH HOPOJ, TAK 1
OTjlel bHbIe KPYIIHbIE H0POIPOBUIHEE BRPALIeHHENKY («BIIOKIY) 9TOTO MUTe pasia.

B recnoii accomuanum ¢ oToil pasHOBHAHOCTHI0 KAHKPHHWUTA 9acTO PasBuT
HaTPOJHT.

Kangpunnr o6pasyercsa ¢ kpaes zeped HedeldNHa, BIIOJb TPEMHHAOKR CHaii-
HOCTH, TOHKHMH A3LIKaMM BaBasch BHYTPL 3epHa (puc. 87).

Muorpga on passuBaercs M mo mojeBoMy Immary. B aTom ciaydae ero Buijie-
JeHIA NPHYPOUeH! K 3aMYTHEHHHIM (HeARTH3IPOBRHHAIM) YHaCTHAM 3aMeniae-
MOTO MHHepaja.

3. Tlosgame suporeHnnie ;KIIKH B anaTHTO-HeQeIHMOBRIX M BMEINA) X
UX nmoponax ¥ CROIJIEHMA B ITerMaTuTax ¥ slIAregeTHIeCKuXx HUWIax — TpeTha
XaparxtepHas OpMa pacnopocTpaHenns KankpuunTa. VMenno Pakoil kanxpu-
puT ofpasyer HamGoJee 3HAUATENLHBEe CKOIJIEHWS W TECHO ACCOLUHPYET CO
MHOTHME 1I03HHMH DHIOTeHHELIMIT MUHEpPAlaMil: HATPOJIUTOM, BOJOKHHCTHIM
ATHPUHOM, MeJKOUYEIIYHUaTsiM JeluioMefanoM i jp. Berpedaerca oW ¢pemn
BTHX MUHEPATOB B BI/Ie MeJKUX OKPYIAbIX 3€PHLINEK, HO uaime 0Dpasyer Bhjje-
JIeHN A IOTHOTO MeTKO3ePHICTOTO cJ0KeHN, a TaAKKe IMecTOBATON W MeTelb-
qaToil eTpykTyphi (puc. 88). Mopma 1 pasMep MHHePAJILHLIX UAUBHIOB KaH-
KPUHATA pe3KO BAPBHPYIOT,

PacemarpupaeMbiil MEHepPalI MHPOKO PA3BUT B MO3JHUX DHAOTEHHBIX FRII-
Kax Meracomatumueckoro tnma. HHOrga B amarnTo-HedenMHOBLIX TIOPOax
MOKHO Ha0M0Harh O09eHL TOHKHE MOHOMHHEDAJIbHbIe KAHKPHHUTOBHIE I1]PO-
suari MomEocTe0 1—0.3 My, pasimgst 1X gepoBHLE, IPORUAKY 0O TPOCTH-
PaHNI0 He BLIIEPRAHE, HePeAKO0 WMET YeTKOBHIHYIO (opmy.

(Dugugeckme cBOHCTBA TpPeX BLIEAEHHLIX Pa3HOBIIHOCTEIl KaHKpPUHNTA
pasanyssl. [{Ber Mumepala Mensercs 0T CHE;KHO-0RIOI0 0 KPEMOBOTO U jKe-
Toro. Bensrii 1 KpemoOBEHI NBeT IMeeT KAHKDPHUHNIT RHJIOK 3aMCINGHHH, KeJ-
THIT — OIMHOYHBIE MPABUABHEIE 3epHA KAHKPHHHTA B MIl0JHTAX W PHCYOPpH-
rax. BeJanilt Mugepas Berpevaercs B IerMaruTax. Bileck KamKpUHHUTA IHeJdRO-
BHCTHIH [I0 $KUPHOTO, TBEPAOCTH J.0—0, CHAHHOCTH COBePUIEHHAS B OJIHOM
HAIPABITEHNH, W3I0M HEpPOBHBIN, yJeNbHEH Bec 2.4D.

B mindax wanxpumuT BeexX pasHOBHIAHOCTell TpospadeH, OOYHO He cO-
Hep/RUT TIOCTOPOHNUX BRIodenuit. [lokasaTennm upeaomienna:

Beauil wamkpuunT M3 uermarnra
t,=1.018; n,=1.497, n;—n,=0.021
RpemoBuili KAHKDHUHAT U3 NOB/JAHEH BHAOIrCHHON HMUIKMN
n,=1.912, n,=1.498, n,—n,=0.014
3epHa WeJATOI0 KAHKPUHNTA M3 DUCUYOPPUTOBR
n, =1.519, n,=1.494, n,—n,= 0.025

Mumepan OJHOOCHBLH, ONTHYECKI OTPHIATEeILHEIIL.

XuMHIeCKII aHanns XuGHucKoro KankpuanTa gaerca 3 padore M. J1. Ilopdg-
Mama  (1962). Dro xamKpUUUT M3 KPYNHOTO CKOMIGHUS HIHPHH-KAHKpI-
HUT-GUOTHTOBOTO €OCTABa B Witouaurax BOINIM amaTHTOBOTO TEJA& HA Tope
[Oxemop. Apropamn mpuBojuTes emie OMH aHANH3 KAHKPHHATA U3 Tpo-
FRIIIKA, CORYTIEro anatTuro-nedesmnosyio mopoay Ha rope Cyomyaiis (tadn. 63).
[lpu cpagHEHNH Pe3yIbTATOB AHAIH30B MOKHO 3aMETHTDL, YTO ABA aHAJIN3H-
posammmxess 06pasna KAHKPHHITA OTIITIAIOTCH JAPYT OT APYra B OCHOBHOM 110
cojiepsanmio CaO, Na,O u CO,. XnOuackiii KaHKPUHUT ABJIAETCA KapOOHAT-
KauKpUHATOM, npudem B Ookosoii menn ero (Na, H),CO, mpeoGrapaer nap
CaCO;. Yeranopieno, uTo KpeMoBas pPasHOBUAHOCTD KapGOHAT-KAHKPIHOTA
OTJIMYAETCs OF IPYTHX PasHOBHAHOCTEH 3aMeTHOIT ITPAMECEHI0 cephl (MUK POXHMH-
WecKads peaxnus).
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Peaynprarsl crekTpadbHBIX AHAJH30B RaHKPHHUTA U3 paiioma XHOMHCKIX
AmaTHTOBLIX MECTO POKeHuii npusejens B Tadia. 64. CoriacHo crekTpalbHEIM
AHAIM3AM, KeJThil KaHKPHHIT OTIHYAETCH TMOBBIIIEHHLIM cojgep:xamneM Be,
a rax:xe npucyrersuem npuvect Cs, Ni m Nb.

Pue. 88. Ilpownaor B anarturo-wedennnopoii nopojge. Mereln-
uarele arperatsl Kapkpmaura (7). Wand, ¢ anaansatopowm,
ysea. 20.

Pue. 89. TouKourojnvaTeii HATPONUT, CHAATAIOIMIT TPORIIOR I
MPOHILKAKIIT B medennn anatnro-medeanaosoii nopousi. IMand,
Oes3 anaauzatopa, ysen. 20.

Rauxpuaur xopomo pacrsopsercs 8 HCI ¢ suipenenuen nyssipekos CO,;

IpH HATpeBaHHN ;KeJlaTUHH3Npyer. B mramenn nasabHoil TpyOKH JerKo orm-
IaBIsgeTcA B DeNVI0 HMAb.

Tepymueckoe mceiaepoBanne xKankpuaura nposegeno M. JI. Jlopdmamowm.

| Ilse pasmoBupmocTH KamkpumuTa, Oejlas W jKedTas, HA KPUBOil HarpeBaHm#A
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Tadamira 63

Xnmuueckne aHalM3Bl KAHKRpEANTA (B Bec. )

T

KoMronesaT s 1 2 i Komnoneur 1 2
oy . 38.24 841 | Nawo . . ... . .| 1738 | 202
P it AR 0.02 R e e R S e 0.40
Alglls 0 itd Lk ey AT B R T S
v Pl s e PR B Y 23
Lo L 025 U lmade & o Tl | 4ss
BO0 v w GRS il 5 o O EN 012
MOl oo it e 06 T G D O R Y 495
At o e 459 SR R
C. 442
S0 e s e — Cymma. . .. . .| 9971 | 10057
MY 2 0.08 Ca.

IMMpumenannme. 11— KAHEKPHHNAT N3 NUJIMPa 9rHPHH-KAHK PUHAT-IOIEBONINATOBOTO COCTABA
B niloanre, ropa 0kenop, amammTux M. M. Bonwxosa (Jopdman, 1562); 2 — Rangpuaur M3 Kaukpu-
HATOBOIO MPOMWIKA B anaTuto-uedennmnosoit nopoae, ropa Cyoayaiip, adHaimruk B. B. Acrajbepa
{AanuLe aBTopoR}.

Jann aBa :mﬁoad_)rbema: 1) 380—400° (peimenenue Bomp) 1 2) 820—850° (mue-
commanua CaCOy),
B uu3KoTeMmeparypHHX OHJIOTEHHHIX YCIOBHAX KaHKPHHUT 3aMeniaercs

HATPOJHUTOM; B 30HEe BHIBETPHBAHUA PaspyliaeTcsa ¢ 00pasoBanHeM IIHHHCTO-
THAPOCTIOMUCTHIX  IceBroMopdos.

Tadtnuma 64
Jannsie cHeKTPRIbULIX AHATHZOR KalKpRHOTA

s Besii ka- Hpesosni | sitenmuit gangprmur,
HHTeRCNBHOCTL JIMHN KpunuTt, ropa HKaHKPpIONT, ropa Cyo.vryaﬁn
O xemop ropa l0xenop
Ouennh cuabHble H CAILHLIE Si, Al, Na 5i, Al, Na, Ca
Cpenime: = cod=. . o . L [FRe, B, Ba, Ga, (W, Xh)1 Ee  5¢
ETHGEIG £ g e et et o it Ti, Mg Mn, Mg, Ga, Ba, K
Quent caabme . . . . . .| Mo, Ga, Cu| Cu (B ST ] TG L
Mo, Nb
|

Harpoanr
Na,[Al1,Si50,0] - 2H,0

Posbuneckan cuneonud

B XuGnmax marposnur asiasercs Aanbojiee PacipOCTPAHEHHLIM eOTUTOM.
Ieprue coemenua o nem noxaydenst A. H. Jlabyanosmm (Munepann Xugnu-
ckux 1 JloBosepexux tymap, 1937). Harponur Ot naiifen na o7xH0M KOHIE
ropui IMoausymuopp B mermarurosoit sxmire. BoTee mosgane Haxopku HATPO-
JUTA OTHOCATCHA K KPYIHHM CKOIUICHIAM STOT0 MUHepala B Pa3quTHBIX Ha-
crax Xubnu (ropnt Taxrapsymuopp, Kuruemaxxk, 9Becaoraopp u ap.).

B 1949 r. 10. B. Huxurnr (1949) moepsuie MeTaibuo W3YHRI HATPOJINT
anatnTo-nedennHoBrx Tea ropu Hykuesym=opp. ITospuee, B 1952—1954 rr.,
C. C. Kypoaros u A. @. Muxaiiiopa NoagpooHO 0XapaKTePH3OBATHN HATPOJIAT,
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HAIJIeH B cpefil anmaTnTo-HeeJIHHOBOIT OPO, (Ll TOP P{ymlcnynmopp un Pac-
symuopp (HypGaros, Muxaitrona, 1954).

IIpun MumepajorugeckoM H3y4HeHUU BceX AMATHTOBEIX MECTODOZKIEHMIT aB-
TOpAMH OLIZO YCTAHOBASHO IMHPOKOE PAsBUTHE HATPOANuTA na ropax Hoaupym-
yopp, Kysaemop, Boerounsiit Pacsymuopp, Hoamsa u Heopuaxk.

Copepskaniie ero B anaTuTo-HeeINHOBHX I BMEIIAIOIMNX HX TOPOAaX KO-
anebaercs ot 0 no 10% , mecTamu, na orpanngeHusIX y4acTRax, nocturaer 40% .
B mermarmrax m snmregeTudecKHIX RIIaX Of 00pasyer KpymHble MOHOMHHE-
palbHble BEIIEIEHHA; ATO THOMYHBIT MUIAEpPAT MO3THAX HHIOTCHHEIX FKH-
IOK.

B npegenax amaruTo-niede nHOBEX TeJr HAGIIONAIOTCS TPt OCHOBHEIE (O PMEL
BHIJICJIEHNA HaTPOINTa.

1. KpyusosepuucTsiii HATPOJINT IErMATHTOB M HUNTEHETHUECKIX FKIIL;
B Ipejesax AmaTHTOBHIX Tel PeoK.

2. Harpomur (00nvEO MeAKO3epHUCTHI), 3aMemamonuit wedenuun, copa-
JOIT W JIpYrHEe MWHEePAJIsl B WIlOANTaX, pHCYOPPUTAX, ANATUTOBHIX HOPOIAX U
HerMaTHTaX.

3. Harpoianr mos3gaAx SHIOTEHHBIX ;RHIOK.

MenkozepHICTEIT arperar #arpojura, pasBuBapompiiics mo Hedeanny u
CONAMINATY, 0OPasyeT TMOANLIe N HEHOJHHME HCeBIOMOPHOaH (MIpeymreiin 1
Geprmannt). HarpouuroBbiii mmnpeyiureiin TpuypodeH K OIMpPeIeleHHbIM TeK-
TOHMYECKUM 30HAM H ydacTKaM B alaTtHTo-HeQeIMHOBHIX H BMEIMAIONMX HX
TOPOEAx (eM. mupeyiirein).

Harpoaur, ciaarafongiii MOHOMHHEPATBHLE ;KUIKH, HATPOJHT-KAHKPHHU~
TOBBIE, HATPOINT-KAHKPHHNT-OIIPUHOBEE, MomHOCThI0 1—5 M, mHanboixee
MIPOKO pacnpocTpaged B iIpefelaX amaTHTOBRIX Mectopos;ijenmii. Momomn-
HepalbHEE arperarsl HATPOJANTA XapaKTepUBYIOTCH JIYUICTOll, BOTOKHNCTOI,
MeTelbpuaToil (mecToBaTHIil, HTOABYATHIL H BOJOKHUICTHIT HATPOINT) M 0Taio-
BUIHOI (CKPBITOKPHCTAJNINYECKHIT HaTpoJINT) TeKeTypamu I, KpoMme TOro,
00pasyIoT ¢3eMINCThe) CKOIIeHN: (0YeHbh TOHKO3ePHHCTHIL HAaTPOIHT).

Yame Beero sRUIKM HATPOAUTA CHOJKEHE! BONOKHUCTHIMA, MECTOBATHIMU I
ATOJBYATEIMI, [0 BOJOCOBUAHLIX, WHIHBHIAMI, OPOANRKATOMIIMI B Hede s
pyemaiomux mopoy (pue. 89). Tlpm aTom BOTOKHA W MTOJOYKE paceMarpuBae-
MOT0 MHUHEpaja pacHojaralnTcAd OepHeHjuKyJIgpHO CcTeHKaM LPOKAIKOB
(mapaliIenbHo-UIeCTOBATLTH APPETAT); MecTaMH MeTejbuarhie arperaTsl 00HA-
PY;KHUBAIOT CTPYRTYpY TpynmoBoro pocra chepoauros (Ipuropses, 1961).
[leosuroBple RIIKKM HHOIJ@ HMEIT 30HAJIbHOE CTPOEHNE — Kpaesbhle 30HE
HX CHOKeHBl HATPOJIMTOM, cpefHHe — ImadasuToM, MEeHTPAJbHEIE 30HBI 3a-
watel Kanenmrom (Haxutma, 1949). Ha rope HMoaunymwopp B amarnro-nede-
JIMHOBOI mopoje HAOMIOZATHCH JRUIKI HATPOJINTA ¢ MYCTOTAMH B OCEBOM
HaCTH.

Ta6amima 65
OnTHYecKkHe KOHCTAHTHI HATPOJNTA

3nak Onrnye- 9
ng ny M g —1p 2V VIUTHHe- cril ABTOp onpepejenui
HUA SHAK

1.490 | 1.480 | 1.482| 0.010—0.012 | -|-66 -I- -+ Huxnriu, 1949.

1.490 | 1.479 | 1.481 0.011 --58 -+ -+ Hyvirun, Roampesa, Ilo-
Mepamiesa.

1401 [ 1479 — 0.012 -+ e \ Kypoaros, Muxaiiiosa,
1954.

1.493 | 1.483 | — 0.010 — (—) ’ (=) Hopdman, 1962.
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OnaJoBUNGIH HATPOJNT, HAMOMUHAKML M0 BHENIHCMY BULY XaTMeq0H
TIIH OOaJ, BCTPeveH B BUJe TOHKWX MOHOMHIHEDAJLHBIX HPOKIIKOB MOTHO-
crpio 0.5—1.5 MuM; ero sRIeeHns Py POTeHLl K 30HAM FHIePreHHOr0 MaMe-
HeHHU#d AmaTHTO-HePeTHHOBHIX H BMEM@IOMMX HX NOpPOA.

Hpymnoe ruespo (1045 cM) «2emameToro» Harpoanra ObHIIO 0DHAPY:KEHO
apropamu B pyjauxe um. C. M. Huposa (ropa Kykuceymyopp) ma mepecege-

HUM TOHKUX TPeMAHOK B MOH-
Tadauma 66 wwkoTOBOI jailke, CceRymei

Xumuuecknii coeras HatTpoamra (B Bec. %)) anaruTo-gedeImHOBYI0  1OPO-
AR B — = y.
Mg 1 s g Harposurosuie arperarsr,
cJaaraloigue Mo3jHIe HHIOTeH-
=G T T G l e HbI@ KK, Mepecekas 3epHa
L e AR ML [ T ATAD HedlelMHA, KAHKPHHUTA I
SR T ’ CopanaTa, HMEKT HepoBHLe
ALy - oo v st 26.87 | 26.78 Ppamnisl M rayfoRoe  HpOHI-
L7 0 S e & e 0.48 KAIOT B 0KpYRAONMEe Miiepa-
FeO f apt, G awarurom, srupuioM u
Mo OE e o = l 0.05 ER cheHOM OHI  HMEIOT POBHELC
Lol s e it 0.23 0.16 0.48 TpPaHuibl CONPUKOCTOBEHMA.
i) el g g T istimsaon s padnods
e el 0.10 A pasusiii: or GeciBeTrHoro, Oe-
i 1 J0T0 70 cepoBaTo-0eI0T0, PO-
HoO- 9.72 9.50 30B0r0 u renroBaroro. Oma-
0 1. ‘ 0.48 0.2 JOBIIHBIH HATPOIUT MOTOTHO-
S 0.04 A Oeqoro mBera, «3eMAHCTHITY —
3 Bexoro.
Cywwa. . ... .| 10048 | 10049 | o704 _ JD7WeCK Harpomumra crekuss-
HEL; ¥ BOJOKHHCTHIX arpera-

HpusMeaganme, | — mmorHeit garposaur, ropa Ky- TOB IMETKOBUCTELH, 2 ONATOBII-

:ansyn;itmppy AHATNIMK 1},1 B. Huxnrun (1949); ?.A—l‘-lm:}‘\'flm- HOTO — MAaTOBLIIA. MEHepaJI

BUAHBIE HATpOnwT, TOpa PacsymMuopp, asaanTnk A. B, Mo- c w

wpenosa (Kypbaros, Muxaiinona, 1954); 3 — BONOCOBATHE OPO3PAYALIM  IJAH IpocBedIn-

HATPOJHT M& TPemMHHON 30HL runeprenesa, ropa IOxcenop, nmom,uii

TYHHENb, dHanntnk 3. M. Yenewckan (ILoppman, 1962). : 5
TBUpIL()GTb 5.5, XPYVIKIH,

claiiHocTh CcOBepmeHHas 1Mo
(110) n mecopepmennan 1o (010), naqom wepomHLNE. Vpaemxpunii Bec 2.240—
2.254:

Murepan AByOCHEIT, ONTHYCCKE HOJOKUTEAbHNI. BoXocoBuaunii Harpo-
anar, no gamgaey M. JI. Hopdmana, ooTuveckn orpuuarespHuII. Y panHerue
NOXORATEILHOe, Noracanme upamoe. ONTHYecKWe KOHCTAHTE HATPOJIHTA 13
anaTuTO-HeheIMHOBEIX MOPOJ cBeeHtl B Taba. 65.

ConepsraHue T7aBHBIX KOMIIOHEHTOB B HATPOINTe amarnto-pedelnHOBHX
MOPOJ, MCHLITHBAET HeRoTOphie Komebanus (radm. 66).

XHMHTIGC-I{HB AHAJTM3LI MOKAZLIBAKT ITOCTOAHIOE leICYT[ZTBﬂe B IIHTpOﬂL‘[Te
(8 Bec. %) CaO — 0.16—0.48 u K,0 — 0.08 — 0.83%. [lep2cueTn peayanra-
TOR XUMUYECKHX AHAIM30B HATPOIMTA HPHBOJAT K CHCAYIOMIM KPUCTAIIO-
xumitgeckuEM GopmyaaMm (udprr mepex GOpPMyIIaMI COOTBETCTBYIOT HOMEpaM
agaxmsos B Tabm. 69).

1- (Nay 54K 15Cag 6% as] Als.02512,08010.00) - 2H,05
2. (Nay g5Cay 515K pos)rool (AL Fe)y 1585 55054 9] + 2 O*H 205
3. (Nay 7Kg 2Cag 0e).asl (AL, Fe, Ti)y 81 060, 60] * 2-”]“20-

Hanbonpimmit mepoctaToR merodeil (FaTpus) HaGMOIACTCS B BOIOCOBILIHOM
HATPOJINTE, B HEM jKe CONEDKUTCH HeCKOILKo Ooapmie Bopul. CHeRTPaILIEM
AHAINZOM B HATPOJIATE YCTAHOBIEHK, KPOME OCHOBHLIX, CJe/yioniie diIeMeHTH:
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. Be, Mn, Sr, Ga, Ti — cira0Oste munun, Ba u Cu — ovens caaGee, Mo u Zn —
CIIeJIEL. ‘
Harponnr nerrxo paersopsercs 8 HCl, HNO, n H,SO,.
Tepymiueckoe WcciIefloBaHie OHATOBHAHOIO W (BEMIUCTOTO» HATPOIUTOB
(puc. 90, 91) noxasmBaer, 910 ocHOBHBIE HA0dPPEKTHl HTHX PAZHOBUAHOCTE

iy
536°
380°
Puc. 90. [Inpdepennmanncuas Kpusan Puc. 91. JInddepennuansnan Kpusas Ha-
HATPEBAHUA  ONAJOBHIHOIO HATPOJHTA. TPeBAHMA 3EMIUCTOTO HATPOJNTA.

HECKO.TBKO He COBNAJAIOT, HO B 00neM MPHYPOIEeHE K MHTePBATAM TeMIepaTy p
380—445°. Hexoropoe pasmudite MoykeT OBTH BHBBAHO KAK HEOJMTHAKOBLIM
cOlepsKaHmeM BOJBL B PA3HBIX 06pasnax, TaK W PasiMaHbIMi YCIOBHAME TOTY-
YEHNA CAMHX TepMOrpams (CKopocTh Harpera).

Bopga m3 marpoauTa Beijesisiercsi IOCTENeHHO, [0 Temmepatyphst 4707
comep:kanmne ee B lcclemosaBmemcs odpasne cocrasuno 10.71% (puc. 92).

Tabunuma 67
Pacuer nopomkorpamMmsl OUATORHAHOTO HATPOIHTA

Harpoanr, XpuGunpt (Mlgizg.?fl'ﬂ‘m) Harpomur, X utuHs (ﬂi';gg?{;:,ﬂ)
UHTeH- da HHTEH- dg WHTeH- do WHTEeH- dg
CHBHOCTD I CUBHOCTH = CHBHOCTH o CHBHOCTh e
3 6.835 LK, 4 1.722 6 172
7 6.594 {40 B 3 1,699 6 1,70
7 5.942 10z 5.8 T 1.528 5 1.5632
2 4,645 G 4T 2 1.508 2 1.513
8 4.882 | 7 471 3 1.461 T 1.464
7 4137 iy Gl 5 1.415 6 1.414
10m 3.158 8 T 7 1.384 6 1.385
2 3.074 4 3.05 A 1.365 4 1.366
| 6 299 5 1.342 5] 1.346
6 g R Sm | 2.90 Y 1,326 5 1,326
10 2.850 10 2.82 i 1.304 6 1.303
7 2.570 [ 2.65 2 1.289 2 1294
i 2.441 8 2.43 4 1.274 4 1273
7 2401 8 2.42 2 1.260 3 1.262
4 2.324 b 2.81 S 1.216 7 1.219
2 2201 4 2.28 4 1.203 2 1.206
4 e 5 4 2.24 J B 1.190 Anr 1.188
S 2.176 T 24Tl 3 1.174 2 1.47
6 1.874 B 1.88 b 1.141 4 1.143
4 1.821 53 1.82 BGax 1.128 4 1.130
Sm 1.795 7 1.79
2 1.758 4 1.7
Mpumeganue. Yciogus coempu: Fe-usiaydenne, My = 65.8 myy, JIoGp. = (.5 MM; 11 — [MHApo-

KaA Juaud, Pacder npouasened A, IT. JlenucoBbiM.
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MesxmnocKocTHEE PACCTOAHNS ONANOBIIHOTO HATPOJAHTA TOpH Pacnym-
gopp npusepens B Tabx. 67. Cpasmenue mx ¢ oramomom (Muxees, 1957)
HOKAa3bIBACT XOPOIMIYI0 CXOJNMOCTE.

ObpazoBaniie HATPOINTA II0 He(eIUHY M CONATATY MOKHO OOBACHATH
BO3JICHCTBIEM Ha HUX ITAPOTePMAILHLIX PACTBOPOB. HaTpoamT mosjHux

fﬂ} 9HIOTeHHLIX ITPOKUJIKOB, MO-BHIHEMOMY, TaK-
l /Ke ABIAeTCA Pe3yJbTaToM THIpPOTe PMATILHEIX
g IPOIECCOoB.
?3' M. NI. [lopdman cunTaeT BOIOCOBMHBI
S5l HATPOJINT, BeTpedeHHLT Ha Tope IOKemop Bme-
E cTe ¢ KaoJuHOIOX0OHBIM (PAHKOINTOM, IIpo-
g 4t AYKTOM TMLIEPYSHHBIX HPOIECCOB.
S B sujoreHHBIX YCIOBHAX HATPOAUT Kak
2} Haubomee IOSIHUIT MUHEpPaJd He MCIHITHBAET
CYIIECTBeHHBIX 1I3MeHeHWitl. B rHoepreHmuix
; o e t*  YCIOBHAX OH 3aMem{aercs TIHHICTHIMH MH-

HepallaMu: MOHTMOPW/IJTOHMTOM, TIalllIyasuToM
Pue. 92. KpnBasa norepn Beca 1 RaoJIMHNTOM.
OTIAJOBHAHOTD HATPOJNTA.

Armaasnmum
Na[AlSi,0,] - H,0
Rybuueckas cunzonus

B mpegenax amarnto-medeIHMHOBHX MECTODOMKICHNIT aHAJBIAM BeTpe-
gaercs peaxo. C. C. KypGarosemt u A. . Muxaitnosoii (1954) on 6ui1 oTmeden
B HaTPOIUTOBOM NPOMKHIKE W B INIpPeymTeiinoBOM 00pasoBamHum.

AnanbiuM oOpasyer MeJKO3epPHNUCTHE, HellpasHmibHoil HOpPMLL BRHAEIeAN.
OtoGpaTs 10T MEHHEpaJ Ha AHAJIMBEL He YAAIX0Ch. 110] MHKPOCKOIIOM B TLIH-
dax on GecnBseren, amoMadbHo amusorponen, n=1.490—1.470.

Yecurrur
Na,A1,8i40,, - 2NaOH
Tpuraunnan cunezonus

Munepan wrpaiine pegxmit. OOHapysen B anatuto-medelXmmoBoil mopoje
Ha rope lOrcmop B BHJIEe MeJKHX KCeHOMOpPDHEIX 000CO0IeHNN B 1meTieo Opas-
HEIX BRJIeJIeHHAX rakManura. Tam jke B MaccnBHOM yprATe, OKOIO KOHTAKTA
¢ ANATHTOBHEIM TeJIOM, OblLIa BCTpPeUYeHA TAKMAHUTOBAM FKIJIKA MOIIHOCTHIO
2—3 cm. Croomxena ona merkumu (0.05—0.10 mm) OKpyrasIMI BepHAMH Tak-
MAaHUTa M HeMPABIIBHLIMH WHAMBHIAMI YCCHHIHTA, HMEIIIIMHA HECKOILKO
yaangennyo GopMmy, MecTaMHI HATOMHHAIMYD «TaCTOYREH XBOCT». Pasmep
sepen ycemarura 0.03—0.25 mM, copepskanie ero B ;RuIAKe Kojebiercs 0T
10 mo 50%.

CueRTpambHBIM aHAJIN30M B YCCHHIHTe U3 KUIAKH yCTAHOBIGHEL OYeHD
cuapube aunann A}, Sin Na, ausnn cpepueil marencuBrocti St u Ba, ciradnie
awpnan u crens Ga, Ti, Ca, Mg, Mn, Fe, Cu, Mo un P.

IBer yeemurnra OJegHbil po30BaTo-GH0IETOBEI, B andax on GecrBeTem.
Yroan ontugeckux oceilt (upn A=—>58Y mp)-}+ 31° norasarein npeloMienus:
n,=1.932, n,,=1.007 (?), n,=1.501, n,—n,=0.031. ¥Yrox N, (010) co-
crasifger okodio 3°. Habmoganues aBoiinukm.

Cyaa mo TecHOil acconuanuy YCCHHTHTA ¢ FAKMAHHTOM, OH, HO-BHIAMOMY,
ofpasyerca B pe3yabrare 3aMemEHUS IOCIEIHEro.
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Hanpnmur
‘ CaCo,
‘ Tpuconasvras cunzonus

B anarmToBhX HOpOJIaX KaubmuT BecbMa pejok. OH BCTpeuaeTcs B BHIe
¥ sterxmx (0.01—0.1 my) BceHOMODPGHEIX BepHHIIER, 00PasyIGINIAX Bhljlelenus
| HempaBMALHOI opmel:. Yame Bcero cOIPOBOKRIAET HATPOJIUT, HO IIPHCYTCTBYET
TaKyKe CPefll MHHepalon, 3aMellaonpiX moxeBoil muar, ambubonr um medenm.
Mspenra KaXpHUT BCTpPEYaeTcA B MO3AHNX HATPOMUTOBHIX, KAHKPAHATOBEIX,
KAHKPUHAT-2IUPUHOBRIX M JIeNHJOMeJTaH-aTHPHHOBLX skuaKax. Ha rope
Hoamsa B pasBenoumoii ckBaykime OHIA BCTPEYEHA MOHOMUHEPAIbHAM Kalh-
OHTOBAA KHIKA, CERYNAA HITOHT; MOIHOCTE ee 10—12 v, Kaapour B mpo-
JRITKe IIACTHHYATHIT, co mTpuxoBkoil Ha mnockoeru (0001), Gemoro msera,
fes Braowennii, cuaitnocts scuan (1011). Hepenko B npossnakax wabmogaores
IPO3pATHbe TPHAMATHYECKIe KPHCTALINKN, HMelmne (OpMy BRITAHYTHX
JUTPITOHAIBHLIX HPHU3M, 3aBepIIeHIEIX TpPaHAMIl pomOoampa. Pasmep taknx
kprcraiankos 1—3 my. Ha rope Paceymuopp 6muta BeTpedeHa :RHIKa Po3o-
BOT0 KaanpIaTa, #a rope HJgemop — KalXbOHTOBAA FRHIKA ¢ (QpPaBEKOIATOM
(em. ¢panromnt).

HanennT Berpewaercsi B TPeMEHHLIX 30HAX THMEPTeRe3a B MOHTMOPIILIO-
HITe B BHJI¢ MEIKUX THe3[ W depeH pasmepom e (osee (.5 cM.

Iser xansrmra Oenslil, OypoBATO-KENTHIT, KPacHO-OYPHIl 0T MEIKHX
BRIIOUEHMUII THAPOOKICIOR jkedesa. Muopepal TOIynpo3pavdbii, CHAlHOCTH
BechbMa coBepmeHEHas. [[orasarennm wupermomienns: n,=1.663, n,=1.483,
ng—n,=0.180. CrrexTpaIbEsy aHaam30M B DEI0M IOJIYIPO3PATHOM KAaJBIHTe
n3 mposkmaka oomapy:kensr Fe, Mn, Mg (ammum cpepmeil mnreRcwrHoCTH),
Sr, Na, Al, Ba, Be (caes); B RanpiuTe U3 paspymeHH0it 306l HPUCYTCTBYIOT,
kKpome Toro, cxenst La, V, Cu, Ti m Ni.

Kpusas marpeBammsa MuHepaia JaeT dHAOTepMUHeckuil sdderT mpm Tem-
neparype 9617, coorsercrBylomeii ero pacmajy.

HKanpnur — mospamii spgorenHslil MIHepaa; B psje cJydaeB ero odpaso-
BAHNE CBABAHO ¢ M3MEHeHUeM Jpyrux mumnepanon. B ycaosmax rmmepreHesa
KQJIBIUT MAIOYCTOMUAB — MPOMATHBACTCA THIPOOKICIaMY jkeaesa, a 3aTeM
pacTBOpAETCA W BEIHOCHTCSH. JKIOTEHHOe IPOHCXOMICHIe MIHEePalla BO3MOKHO
(ryGokme y4acTRU 30H BEHIBETPHBAHNA), O CBHETEALCTB OTOMY HeT.

-

MasramsuabmMenuT
(Ma, Fe)TiO,

T pueonansias cuneonud

MaHTaHHIBMEHHT — PEAKO BCTPEHAIOMMICA B IIpefielax AmaTHTOBLIX Me-
cToposkennii mumepax. B mopomax on maGmiogalca TOIBKO B amaTHTO-ceHo-
BOM arperarte B accoruanmn ¢ upusmarngeckuMm chesom (ropa IOrcmop m yo-
nuaa p. Jiasoiiok). Menkue (0.1—0.2 MM) HempaBUIbHBEE BHIENCHAA HTOTO
MHHEpaJa accOuuupyoT co chenoy, Dupoxcenamn 1 amdubomom.

‘ Yame MaHETAHNIBMEHHT BCTPEYACTCSH B IIErMATHTAX, PacHoI0;KeHHBIX
BOIM3YM M B cAaMUX allaTATOBEIX Teiax. B merMaTire y KOHTaKTa ¢ allaTHTOBHIM
re1oM Ha rope IOkenop om BerpeveH B arperare BONOKHICTOTO IO3JTHEN0 aTi-
PUHA ¢ TpPHMechio RamkpuanTa. OTelbible IIACTIHL MaHraHIbMeHATa Pas-
mepom 0.3<1.0 eM BEHTAHYTH B HrHpUHE HPHMEPHO B OJHOM HAIIPaBJIEHIH.
| Bosee menrme miacTHHERI 37070 MmHepana (0.1 0.5 wmm) o6pasyoT cpem
\ KaHKPHHATA DPafnalbHo~Iy9IHcTslil arperar.
i B kepue GypoBuixX ckBazkun B goiaune p. Ryniiok MaHranuIbMeHuT 00Hapy-

KeH B MO3gHel SHAOPeHHOI ARHIKe B TeCHOI accommanmm ¢ (II00paTOM.
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B srom caysae, xpome cpasanrensno kpynnnx prigenennir (0.1 —0.4 ), on
o0pasyer TOHYANIIYIO ChIIL BRIWOYEHHIT BO dIoopuTe.

IlBer Mumepasa TeMHO-cepLblii, dYepra 4YepHas, OJeCK MeTalJIOBUIHEIL,
M3JI0M PAKOBUCTHIN, CHAWHOCTH OTCYTCTBYeT. ¥ JennHbii Bec 5.0,

[To nammeIM HONHOrO XIMUYecKOTO ananmmaa (anamurnk 3. V. Topomenko),
B MaHradWIBMeRNTe N3 JHoauHb p. Jlasoiok copgepmurca (B Bec.%): Si0, —
0.78, TiO, — 49.91, Fe,0; — 5.98, FeO — 39.21, MnO — 3.64, MgO —
0.45, Ca0 — 0.52%.

Corsracro 9TOMY amain3y, COCTAB XHOMHCKOTO MAaHTAHWILMEHHTA MOReT
OHTH pacmupoBaH ciaeqyomuM o0pa3oM (COAepiKAHHA YCIOBHHIX MHUHAIOB
naHsl B Mou.%): wpuuromnt, FeTiO; — 84.38%, mupodamur, MnTiO, —
7.94%, reinkminr, MgTiO, — 1.74%, remarur, Fe,0; — 2.90%, cden,
CaTiSiO; — 2.16%. Haomren: TiO, — 0.60%, Si0O, — 0.28%.

Cden momasn B npoby MaHTaUWILMEHNTA B Pe3YILTATEe TPYAHOCTH €r0 00-
HAPYKeHHA ITPH MOAI0TOBKe TIPOGH K aHAJIM3Y: B TPO3PavHEIX TUIH(AaX BUIHO,
9T0 TOHKOBOJIOKHHCTLIT CeH He TOALKO PA3BHBACTCS TO MAHTAHMILMEHUTY
B BuJe KednpHTOBOH KaliMbl, HO I PacHoJaraercs B BHje BRIWUYeHHIT BHYTPH
ero MEAEBUAOB. ['eMarTHT ycraHaBANBAETCA TOJXHPKO XUMUYECKHM AHATN3OM.

JleGaerpaMma MaHTAHWIBMEHNTA, BCTPEUEHHOIO B joiauHe p. JIABOiOK
(taba. 68), Oamaka K pedaerpamme OOBTHOTO MIBMEHITA; HECKOIBKO yCHIeHa
JHMb WHTeHCHBHOCTEL oTpazkemmit 15, 16, 17 m 19,

Tacanmma 68
MeskIioeKoeTHBIC PaceTOAHNA MANTAHNILMEHNTA

NeNg HTeH- NeNa Huren- d

i clgﬂ“gg“h ('j,;i hrl ” mn CHBHOCTD ‘;? il
1 3 3.724 110 F 1 1.329 433
2 10 2.746 211 12 2 1.289 220

2 7 2.545 110 | 13 1 1.242 411, 330
4 6 2.287 210, 120 14 2 1.208 310
5 1 1.866 220 15 5 1.183 442
6 10 1.723 321 16 6 14545 321
7 2 1.633 211, 632 17 6 1.1160 420
o} 8 1.502 310 18 1 1.0859 522
9 1 1.373 422 19 5 1.0723 D32
10 7 1.339 432, 342 20 1 1.0591 400
21 3 1.0020 321

IDpumeganue. Veaosun cvemnu: Fe-nanyuenne, Ty = 66 M, ,Iloﬁp_ = 0.3 MM; m — mupoKras
JnHNA, Pacuet nmponssegen A. I1. J{eHHCOBBIM.

Cyas no accomuanil MARTAHMIBMEHITA, OH BOZHAK B IO3/{HIe dTAMKL DHJ0-
TeHHOTO MUHepaloofpasosanmsi. HpoMe BOJTOKHHCTOrO cdeHa, B DHIOTEHHLIX
VCAOBIAX MaHIaHHILMEOHHUT He 3aMemaercs HURAKUMI IPYTAME MOHepaaMi.
B YCGIOBUAX I'Hepredesa Ha ero Mmecre pa3BHBaeTC§I oxpuaeras macca, cOcrosf-
miasg, HO-BMJMMOMY, M3 CMecH aparaza I MUIPOOKICIOB jkellesa.

Femarnr
Fe,04

T'puzonanvras CUH2OHU

Berpeuen rematur B paiione IOxcnopexoro m Pacsymaopperoro mectopo-!
SKIEHNIT B BU@¢ TOHKOSYEHCTOTO arperara B KaJAbIMUTOBOI JKUIKe ¢ (ipaHKO-
aurosm. ToHKOAYENCTHIL arperat Cao)Refd IVIaCTHRKAMI reMartTHTa, OpHeHTH-
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POBAHHKIME B TPeX HATlpaBJIeHUsX N HepeceKalomiuMucs moj YIaaMi 1 piMepHo
60°. Pasmep sueer 0.05—0.2 mm, gueliKH BRIOTHEHB KaJLIUTOM.

Tourme cerymye HPOMIIKE remMarutTa Ha®IOJalnch B THTAHOMATHETHTE
(cM. THTAHOMArHeTHT).

[IBer mumepana skenesHo-depniiil, OJeCK MeTaJIHYecKNil, YepTa — BHII-
HeBO-KpacHaf, TBEPHOCTHh O.D, B AHOLIN(AX OTYETIHBO AHU3OTPOIEH.

CrieKTpaZbHBIMI aHalN3aMu B reMaTHTe ycraHoBiaensl mpumecn Ti, Mg,
Ph, Zn, Cu = 8i.

Cyma 1o accommaiyimin I XapakTepy BbileJIeHILil, TeMaTuT ABISeTCH OHAM
n3 HanuGojee MWOBHUX HHIOTEHHKX MUIHEpaloB.

Marmerur
FeFe,0,
Ky6uueckas curnzonusd

Pacemarpusacnmutii Mugepas BXOMUT B COCTaB HIIPOKOPACHDOCT PAHEHHOTO
THTAHOMATHETHATA; B BHJE CAMOCTOATEIBHLIX Bhifiesenuili pepok. B amarmro-

Pue. 93. Buigenenna marwmernra (veproe) B 3epue medenuna. Iland,
Oes amanmaaropa, yeen. 20.

“cheno-tedeJ MHOBLIX IOPOAAX BCTPEYAIOTCA CROILIEHHA MeIKUMX 000codIeHnil

MarHeTNTa, HeCKOIbKEO HAIOMHHAINUE CTPYKTYPY pacoaja TBEpAOTo pacTBopa
(puc. 93). It croeoGpaszubie BujedeHna ofHapy:Renn B 3epHax HedeanHa,
KOTOpHIE 0COGERH0 TyeTo HackuieHnl TOHRUMI BRIWIenuaMu srupura. Mea-
KHe BREJIIOYEHAA MaTHeTHTA BCTpPeva/Ilch I B NIPOKCEHAX alaTHTO-cheno-Hede-
JUHOBLIX TIOPOJ.

[{per Munepamna B apundgax cepslii, OTpaskaTe bHaf CIOCOGHOCTL HUBKASA,
M30TPOIEH, BHYTPEHHNE CTPYKTYpLL paciajfa OTcyTCTBYIOT, TBepJOCTh .9,
CHJIBHO MATHUTEH.

MukpoxuMudeckas Peakiia i1a THTAH j(@aeT OTPHIATE]NLHBIT Pe3yibTarT;
MATHETHT JIGTKO TPaBHTCsH COJSHOI KICJIOTOIL.
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Hupnr
FeS,

Rybuuecrasn cuneonts

Munepas Berpedenn ma rope lOKcmop B merMaTowpnoM yJacTHe NeMeHTa |
anaTnToBO Gpervynu. Brjenenus pupnra oKpyraoit gopmsl, pasmepom 0.05—
0.1 MM, passuTh DO KpasM Kpynpbx ofocobIenuil THTaHOMATHETHTA.

[IBer Mpmepana JnaTyHHO-RENATHIT, OIeCK CHIBHLI, MeTa/IHYecKMIil, TBep-
I0eThE 0KOmo 6.

MuEpoXnMIYec KIMI PeaKIUAMNT YCTAHOBIEHO OTCYTCTBHE MeJ(H I MBIIIhAKA.

Ilupur  sApnseTcs, TO-BUANMOMY, MOBNHUM OHHIOTEHHBIM MUHEPAJIOM,
BOBHUKIIMM B pesyIbTaTe pasioxieHus W 3aMemeHUs THTAHOMarHeTHTa.

XansKomupnet
CuFeS,
Tempazonaavhas cuH20HUL

B oforanmerunix anmatutoM MOPOAaX XaJBKOIMPUT Buepsnie OblT o0mapy-
sen 8 1953 r. C. C. Kyp6arossivm u A, @. Muxaitronoii na rope Pacsymaopp.

Pue. 94, Xaapkonupur (ceemaoce) cpepu wedeauua. Awmmand, Ges ama-
amsaropa, ysex, 12.

[IpocTpaHcTBeHHO OH TPUYpPOUeH K IO3JHUM HHOTEHHBIM JRHJIKAM BOJIOK-
HUCTOr0 HPUpHHa, K CKOMICHUAM MHOBIHEr0 sripHHa B nopojax. Brigenenus
XaJABEKOINPITA pACCeANH Cpejln 3epeH HededHa W amarnTa, COLep/KANHA
ero KpaiiHe He3HaunTe/LHbL.

B anmarnro-medemnuonnx mopogax ropu PacBymwopp mmmepas Berpeden
B BUJAE TOHKNX HPOKINIKOB cpean Hedelmna, mMompocth npommikon 0.4—
0.5 .

B cesepuoil n nenrparbuoii vactax IOKemoperoro mMectopossaeHNA Xalb-
KOMUPHT PACIOIATAeTCs M0 KpasgM 3epeH Heeaimna, HO MHOT/A HenoYKH Bhi-
JeTenuil 9TOTO MUHEepala NpOCAeUBAKTCA U BHYTPH KPYNHHIX 3epen Hede-
auma (pme. 94). XanpKondpur @ B HTOM CIydae CONPOBOKAAGTCH DTHPIHOM.
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Hpymusie o6ocobienus xanpromumpura (0.2—0.4 mm) OoRpy:KeHbl MeIKoil
IMYJAIbCHOHHOM BHpallIeHHOCTHIO.

B xpymmom mpucramie mederimHa M3 KPYIHOGIOKOBOI amaTHTO-Hedeanno-
BOIl TIOPOABI BCTPeYEHO KaIIeBUIHOe BHIEICHNE XaTLKOTTHPHTA pasMepoMm
{ cm, oxpyikemHOe KANMON YepHOTO UTOJILYATOrO HDIAPHHA M JKEIATOTO KaH-
KPITHHTA.

Wspenra paceMaTpuBaeMbiil MUHEPAI PAacHmodaraeTcs Mo Kpasm 0bocobre-
HIIL THTaHOMAarHeTHTA. TOHKME MPAMAasdKH XaJAbKONHPUTA OLIIN OOHAPYREHE!
Ha TIOBEPXHOCTH AMATHTOBLIX B3EPeH.

HBer mmaepaita JaryHHO-KeATHIl, 0Tpa/KaTeIpHAA cO0COGHOCTE CPENHAA,
B CKPEIEHHEIX HUKOIAX 00Hapy/KHBaeTcA CJI0KHOE IBOHHAKOBAHNE, TBEP-
0CTH 3.D.

Coexrpannbubie AHATUAH XAIXBKOMMPHTA [AdU CAeAyIOmAi pesyinTar:
Cu 1 Fe — ouens cunbusie aupnua, Mn, Ti, Co m Ni — cpegune mmanum, Ph,
Mo, Ag, Zn, Zr n Cr — craGue JTHEAN W CIeMH.

XaJapKOMNPUT ABIATCA TO3MHIM HUBKOTEMIEePATYPHBIM DHIOTeHHBIM M-
HEPAJNoM, O deM CBUJETOILCTBYET ero I[IPOCTPAHCTBEHHAA IPHYpPOLEHHOCTD
K Hambogee MOBIHIM OHIOTENHBIM JKITRAM, 4 TaKKe Xapakrep BHIIe/TeHHi.

Dawopur
Cal,
Ryb6uveckan cunzonus
MropHT B ANATHTOBHIX TeJaX I BMEIAONHX X MOPOjaX Berpedaercs

Kpaiite pejio. Eguaudioe 3epia 0 medrie 060c001eHITA €ro OTMEUCHEL B ITer-
MATHTAX HIIOANTOBOTO cOCTARA M B [O3JHUX HHIOTEHHBIX JKINIKAX, CERYIIHX

Tadoaunma 69 Tadanuma 70
Xumnueckrnii anaians @rooputa MeKIA0CROCTHBIE PACCT O THI
(amazntur B. B. Acradmena) thmoopura
- o e v Nuren- dy
Becogne | ATOMHBTE CHBHOCTE = hhl
KoanonenTs 0 RoOJANYe-
cTBA ORI 11 g 2T
= = [ 9 3.155 114
Mgl 5o . eo.] 087 | Giopez 10 1.931 220
Ca0. . ... ..| 6850 | 11856 8 161 34
SYO . n e | 44080 ) . DHO05 5 1.3 400
s . .| 4684 | 24652 b e s
R50; | 146 10 1.1155 422
Siesy s 1.0649 440
L] 1.0515 33 514
Cymma ‘ 116,26 4 1.0186 BRY
| |

—0=Fg'. . . . ‘ 19.67

| ' IIpuMeganmne, Veaoeus COEMEUT

96.50 Fe-usnyuenne, Il =659 wmu, Iogp, =
e = (.5 mMm. Pacwer uponzsened A. II. Menu-
COBBIM,

Cymma

anaTuTo-HedeNmHOBLEe HOPOXLl B paitonax rop Rywmuesymuopp, [Oxcmop,
Heopnaxe u Cyonyaiis. ®Duwopur mpegcraBiieH MeJSKUMIL M30MeTPHIRLIME
gepramit (0.1—0.2 MM) nATAMCTON cHHel OKPACKN! acCOUUPYer OH ¢ KaH-
KPTHUTOM U HeKTOANTOM.

HamnGomnee snagurennnoe cojepsranme Qaioopnra o0HAPY:ReHO B TO3THEH
IHIOTeHHON KUIKE, CeRymMeil TPaXmTOMIHENT HitoanT BOJM3T IPOCIOT CeT-
uaToit amarnTo-nedelnHOBOIT TMOPoH ¥ MoAHOxBA ropel Pucuopp. Hpaersie
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30HBI FRIUIKH CJI07KEHBI KANKPUHUTOM, a BCA MEHTPANLHASA ee 9acTh, MOIIHOCTHIO
oxoxo (.5 em, cHEEM (QIOOPHTOM ¢ IPAMECHK) MAHTAHMIbLMeHHTa. Manranmis-
MeHHT paciojaraerca B Bije meaxux mractnaok (0.01—5 mm) cpemm dumoo-
puTa, B BUJe TOHKON CHON BRIOYEH OH U B 3epHa (uioopira.
Xumugecknit cocras (uioopira U3 no3Heil HHIOTEHHOI KaHKPHHUT-(III00-
PHTOBOI ;KuAKE mpHBeger B Tadu. 69. Kpove mepeumciaenHbx KOMIIOHEHTOB,
B o6pasue guoopura onpejenenst TiO, (okomo 2%) w MnO, (oxomo 0.3%).
Ornomenne atoMusx Komeers — ot o0 = Mg cocranisier | : 2,04; Taxum
b, . ) F r} o > - ) v e i
ofpazom, wkpucramtoxummueckat dopmydaa duwoopura (3a BHUETOM TOHROI
MEXaHHYCCKOI NPUMecH MaHMAHUIbMEHITA)
D nMeeT caeyomui s

15
(OF: F=) /o iM Lo.01 )|.(Jqu.n4 .

2

il CreKTpaibubiv anaiuzoM B MEHepasie
: obmapysena npumecs Al, Si, Na, Ba u Cu
(cradele JTUHUE U cIeps).

Pacuer pebGaerpammsl (haroopura mpupe-
0.5¢ ster 8 Tadn. 70. PeGpo siaemenrapaoit sueii-
K mMeerT pasmep 5.4645-+0.0005 £X.

Heer Mmunepaiza oGpi4Ho (OJTETOBO-CH-

e HUIl, IpN HarpeBa#Hmm me oOeclBedUBAETCH.
4«00 00 600 o UHp’ziCI\R:l (pnc.p.(lS), HO-BUJINMOMY, BHI3BaHA

IRt BRIOUeHNAMU RoJmonHoi pasu CalF, (ITmm-
Puc. 5. CuexTp noraomexusn ci- G 1959 i
Hero xXnduncekoro duwoopura, pam, 1999).

Ilorasarens npeaosmennd npi A=>589 mp
pasen 1.433. VYpeuavmwmit Bec 3.19, tBep-
HOCTH 4, CHAliHOCTL OTYeT.IMBas, [3 KATOAHBIX JIy4aX CBETHTCH ciafo, TepMmo-
MOMUHECIIeHINA OTYeTIIBA .

DuoopnT He THIHYEH LI 000TAMEHHLX ATATHTOM TMOPOR M BETpedaeTcs
TOJBKO B HErMATHTAX I HamboJee NO3AHUX HHAOTEHHHX JEWIKAX, PacHolio-
MeHHBIX B anaTHTO-Hee I MHOBRIX MOPOJIaX, T. €. [0 OTHOMEHII0 K 9THM ITOPo-
JlaM O BRICTYIAeT Kak 0ojiee TMO3JHHIT DHIOTeHHLIT MUHepad.

Buarnauomunur
NaF

RyGuneckas curneorius

BrannoMnur HemocpeacTBeHHO B amaTHTO-HeeHOBON TOpome BeTpedeH
TonLKo B josuue p. Hymitok. fHmiika BOJOKHHCTOr0 HrMpHHA ¢ BHIAHOMATOM
MOIHOCTEI0 0KOJIO0 1 ¢M cewer Mpoeioil KPyOHO3EePHNCTOrO0 alaTuTa B JIMH30-
BUIHO-TTOT0CYATOI Topojge. BmnimoMnT HemocpeIcTRENHO TPAHUYHT ¢ ANATH-
TOM, IIPH BTOM 00a MIHepaJga Ha TPaHNIEe APYT ¢ Apyrom obeciseuentr. Dii-
THOMHT TPeCcTaBIeH H30MeTpuanLiyi 3epHamn pazmepom 0.6—1 mm.

Boausnm amaraToBhix Tes paccMaTpHBAEMBIT MAHEDAT BCTPEYAGTCHA B 1Er-
MaTUTAX T HOUTeHeTHYCCKHX RUIax, M3peAKa HEemoCpeAcTBEHHO B YpIHTE
H PUCIOPPATE OKOJO MerMATUTOBEIX TeJ N B OTAEGJLHBIX CIAy49adX — B BUME
MOHOMIHEPATBHBIX MaXOMOMEHX ;KII0K. Hepegro Bo Beex atnx oOpaso-
BAHUAX BHIIHGMHT HpejcraBien HpPaBOALHBMH KyOHYECKHMI I OKTasgpH-
YeCKUME KPUHCTATINKAMII. B Bmje BKIUYEHNI OH UHOT[A COLCPIKUT Hrodbua-
THIE 3epHa 9epHOro HTHpIIHA.

daMeTnM, UTO BUAJIHOMUT B XHOMHAX Halmged Besqe BOJIH3N anaTHTOBLIX
mecroposrmenmii. Ilpasja, tTakas saBucuMocTh MOKeT OBITH O0yCIOBIeHA He
eCTEeCTBEHHEIMI IPUUITHAMI, & TEM, YT0 er0 MOKHO 00HaPYKUTD TOJIBLKO B TOPHEIX
BrpadoTKax, GOXBNIOE WICITO KOTOPHX IPOHJEHO UMEHHO B pailoHe amaTHTO-
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BHIX Mecropossennii. lper smammommura ma JKWIKU, cekymeil amaTmro-mede-
JIHHOBYIO OPORy, H1rolleToBO-po30BLIil 10 Gecnsernoro. Boofme nser Buammo-
MATA M3 pailoEa amaTHTOBBIX MECTOPORIEHHI KpacHLLl, opamkenntii, uo-

Tadbamima 71
MessnaockocTanie paceroanns BEIIMOMITA

urem- d l Huren- d

CHBHOCTL = ’ it | CHBHOCTE 5 hkt

il 2.6680 111 i) 1.3352 222

10 2.3171 200 3 1.1573 400

8 1.6332 220 4 1.0357 420

1 1.3951 311 3 0.9442 422

Opumeyanne. Veaoous coemnu: Cu-usaydenns, Ji, = 143.3 mv, Jly5p, = 0.5 MM,
Pacuer nponsselen 0. B. Hyakunsivm. Pe6po Aueiikn pasio 4.618 - 0.004 kX,

IeTOBO-pPO30BLIL, WHOTjA MuHepasl OecisereH. llpu marpeBammm mo 250—
300° nmerxo obecupeunpactcs. bBiaecr crerasmmitit, cnaiigocts (mo 001),
nEOrja oTYeTinBas. PacteopuM B gueTinrmpoBannoii soge. Teepmocrs okoxo 3.
IMoxasaTens npeJoMJIeHNH HEMHOIO MeHBIIe II0KA2aTels IPeJOMIeHHS JIH-
crmsmaposannoit Boxsl mpH 18° C, 1. e. oxono 1.327—1.330. B raromubix
1 yAbTPadUOIETOBEIX Jy4aX BIUIIMOMHT IMeeT c1afyio 0OpaHkeByIo OKPAacRY.

XuMagecknil cocTap BIJLIMOMUTA, HaliieHHOro B pailome Hyruenymuopp-
CKOTO amaTHTOBOTO MeCTOPOMKAeHNA, OJM30K K Teoperudgeckomy (Cemenom,
1959): F — 45.06%, Na — 54.69%, mnepacrBopmmsiit ocratox — 0.12%.
CroeKTpalpHBIMI aHalusaMu B BIJLIHOMHUTe ycraHoniena mpumech K, Ca,
Sr, Mn; Si, Al, Ti, Fe n Mg.

Pacuer mopoinkorpaMmil BHLMOMHTa M3 paitopa IOkcmopekoro amarn-
TOBOTO MECTOPOsKJIeHIA (IIeTMATAT B MACCUBHOM ypTHTEe) ITpuBeged B Tada. 71,

B. H. Mexenroesnin (Hoaseruit ¢uanan AH CCCP) ua ocmoBammmn skce-
MePUMEHTANBHNX JAaHHBIX OTPHLAETCA BO3MOZKHOCTH KDPUCTATIMIAMNN BIJI-
THOMHTA W3 BORALIX PACTBOPOB B ORPYMeHHHM cHIHKATOB. Bo3Mmosno, 9To
BINLTHOMHUT — PE3yJAbTaT MHeBMATOJANTHICCKIX MPOMECCOB.

BmumoMmnT xpaitae meycroiuuBhlii Mmunepat. JlocToBepno nayden mpoiecc
er0 PasioKeHUA B PKAOTEHHHIX YCIOBHAX, THAE OH PACTBOPAETCA BOROIl H BAEI-
Hocuresn. ObOpasyomascs WpH HTOM MIaBHKOBas KUCHOTA BO3feiicTBYeT Ha
CHINMEKATH ¥, B KOHEYHOM cyeTe, OpuBoguT % 00paszopannio onaia. Ceolomnsii
HATPUIl B pacTBOpe cBA3LIBAeTCHA B Buge KapOonara — npupouHoii cojnt (cM.
TePMOHATPHT).

IRBOTEHHBIC MHHEPA bl

Opaukonur
Cay(POy)e(F, OH, COy),

Tencaconaavias cuMH20HUL

@Opaskonur Haiijien B Xuougax sumepssie B 1958 r. M. JI. Hopdmanom
(1962) BOMUaH amaTnTo-Hede IMHOBLX Ted, BO BMEIAIIMX HX PUCIOPPUTAX.
ITo pammem M. J|. Jlopdmama, 570T MIEHepak INPHEYPOTEH K IOJOTOIIAJATOMMM
TPeIUHHLIM B30HAM THIepreHe3a, rji¢ OH TECHO acCOMUHPYyeT ¢ MOHTMOPHILIO-
HITOM, CATIOHATOM, TOMCOHHTOM I (GUIILICITOM.

ABTopami (paHKoIHT 00HAPYIKEH BHE CBABH ¢ paspyIMeHHLIMIT 30HaMII,
B RaJBIATOROI JKUIKe, cekyuieit MacenBuslil yprut (ropa Oremop, mronnas
Marepransnan). B atom ciiygae pankoaut 06paayer cpeg KpynHO3epHICTOTO
raxenuTa (pasmep sepma rRadopuuta 0.3—0.5 ¢M, MOmMHOCTH KATKH 3—4 cM)
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KOPOYKH MeIKHX (pyTIApo0OpasHbIX KPUCTAJIMKOB, BHMOJHEHHBIX KasbIi-
tom. (PpamEKoInTa B KAALOIHTOBOH FKAIKE HEMHOLO.

PacsymMaopperunM KapnhepoM ¥ BepXHEr0 KOHTAKTA AMaTHTO-He(eTMHOBOIO
Tejla BCKPHITA cBoeoOpasHasd (ypaHKOJMTOBAA Operdyns. JIysBpATOBaM KA,
MPOXOAALIAA BIOJL BepXHero KOHTAKTA alaTHTO-He(eIUHOBOrO Telda Ha yda-
cre 0.5X2 M, pasgpodiieHa, TPEIIUHBI OTYACTH BEIIOJIHEHH (PAaHKOILTOM,
orgacTi noase. Ppanronnt 06pasyer, HaTAHAL OT KPAaeB TPEL{ITHL, HECKOIbKO
(2—3) nareuHbIx 30H, YTO CBHIETENLCTBYET O HCOHOKPATHOM I PHOTK PHBA HIK
Tpenyri. B Operdun Mupepal mpeacTaBied MOTKOBHIHEIME KOPOTKAMM, ILI0T-
HBIMII TIPOKHIKAMI, peske — TPyOYaTHIMH 3epHAMO B (OYTIAPO0Gpas3HBIMIT
rpueramanramu. C HuEM accomunpyer HeGONBIIOe KOIMIECTBO IEOTHTA, CRO-
pee Beero (GHIIMICHTA.

Husxe asroro ofpazoBaHmA pacHmoTaraeTcs HECKOMLKO M3MeHCHHELI THmep-
Tefes30M IeMeHT ANaTHTOBON Gperdnn. 3gech BOepBHe YIATOCh OGHADY:KATDH
“odenk Tonkdme (0.2—1 M) HpORHUIKE (QpaHKOJNTA, PACIOJOREHHbIe HEmo-
CPeJCTBEHHO B 0D0OTamennoil amararoM mopoje. Mectamm madIoanoch jlane
obBoNakuBane GPaHROINTOM AmaTUTOBHX 3epeH. OgHAKO 5TO He ABIAETCA
pPe3yIbTaToM 3aMemenHs amaTaTa: (PaHKOJHT W B ITOM cIydae IepeoTio-
sREHHBIIT TPOJIYKT.

Xubuacknit pankomnT — OIe/HO-KeITEIT MUHEPAI, TBEPAOCTL OKOJIO
4, ypmensusrii Bec 3.100, MEHepadX opHoOCHHIT oTpHaTexbHb, 7,=1.630,
H,—=11627;

[Tonusre xmMmueckie amanmssl ¢paHKOIHTa NpHBOLATCs B  padore
M. . Hopdmama (1962). B oramame or amarmra, oH comep:kuT Mmamo SrO
(0.42%), smagurensuoe roxngecrso CO, (0.41—1.)1%) M CTOMBRO ke dropa
(6oaxbme 3%).

JleGaerpaMma (paHKOINTA, KAK U XUMHUECKUE AHAIH3HI, I[LOJTBepKaeT
NpaBIiBIocTh ero ompefenermns (lopdmam, 1962).

M. JI. Topdman orHOCHT (hPPAHKOINT K THIEPTEHHAM MIHEePAJIaM, OHAKO
He MCKIIYeHO, IT0 OH MOT BO3BHHKATH U B pe3ylTbrare HIBKOTEMIICPATY PHBIX
TUAPOTEePMAILHEX IIPOHeccoB. Brlcokada mMoABMKHOCTH (TOpa B MOBEPXHOCT-
HHIX BOJAX YBA3HBAGTCA ¢ MPAKTHIECKH TIOJHEIM OTCYTCTBHEM 3TOTO 3IeMEHTA
BO BCOX THOEPreHOnX MuHepatax. ETnHcTBeHHHIM HCKIITeHHeM B 9TOM OT-
nomennn apiagerca gpamronnt. OH ofHAPYHKEH B 9HIOTEHHON KalbIUTOBOIM
sEnIKe. Bo Beex caydasx oTOT MHHepan ofHapy;KeH Haj amaTATOBRIMH Te-
JaMi, B PHCYOPPUTAX. Y aBTOPOB HET CTPOTHX J0KA3ATENBCTB A CY/KICHIA
0 remesmuce (QPaHKOINTA; K .OK30TeHHLIM MIHEpalaM OH OTHECeH YCIOBHO.

IMaGaamT
(Ca, Na)[AlSi,0,], - 61,0

Texcazonanvias cunzonus

B Xntwaax mabasur BerpedaercA 4acTo, HO B O9eHDL HeOOJIBIMX KOIM-
gecrBax. Buepsuie om ommcam A. H. JlaGynmosmim (Mnmepaant XmnOunckmx
n Jlosozepexrux tymamap, 1937). Hosmuee, B 1949 u 1954 rr., madasur serpeven
10. B. Hugurmariv wa rope Kyruesymaopp u C. C. Hypboatonsv m A, @. Mn-
xaitmopoit ma rope Pacsyyaopp. Menkue wpucraminin mabasura ORI OT-
MedeHbl aBTOpPaMi TP M3YUYEHIN ANATHTOBOTO MecTOpoxaenus ropul Hkc-
mnop.

IMabasur o0naEo cjaraet TOHKIE OPOKIVIKI B AmaTHTO-He(eIHHOBHIX
M BMEIMAIONIX X HOPOJiax, ACCONUHPYH BMECTe ¢ JPYLHEMHE I1[COMATAMI —
HATPOJUTOM, TOMCOHHTOM ¥ RKaJILIUTOM. B n3MeHeHHOII THmepreme3oMm
amarnTo-HeeINHOBOH TOPOAe UBPEKA BCTPEUAIOTCH MPOKIIKK, BLIIOJIHEH-
T B OCEBOM WacTH KPUCTALIHKAMH madasura, B 3alb0anHgax — rajlya-
SUTOM.
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O6auk kpHeTalLIoB — Tymuie pomGoaupsl, pasmepom 0.1—0.5 mm,
penxo 5—T7 mM. Hpucrannsr o6pazosanst rparama pomGosapa (1011); pasenTer
mpoitankn mpopacranna mo (0001), oGpasylomue eXpdaTyi0 CTPYKTYpPY MH-
HepaJa.

VYpenvHuil nec mabasnra 2.137 (1A Tpo3pavHHEIX KPHUCTAIIOR), TBEPEOCTH
4.5. Mmuepan Genwii, GecHBeTHEIl, IPOCBeUNBALT, HHOTAA MOJIYIIPO3PATHBIIL.
Yepra Genmas, Gaeck crexnasamanii. Cmoaimocrs mo (1011) mecoBepmennas,
M3J0M HePOBHBIIi.

[MaGasuT — MuHEpad ONTHYECKN TIOJOKUTENBHBIH, ABYOCHBIH, ¢ MAJBIM
yraom 2V. n =1.485—1.484, n;:1.480—1.479, n;ﬂn’p:0.005 (Touno
onpejieNinThL HEe Y/AJ0Ch).

Ilo pammpiM xuMmgeckoro amangmsa, semoimenuoro 10. B. Huxurnmsim,
B mabGaszute ropn Hyruceymuopp cogepmurca (B Bec. %): Si0, — 45.51,
Al,0, — 20.76, CaO — 6.26, Na,O —
390, K, 0 — 250, HO~— 9.23

H,0+* — 12.15. 500
ITocae mepecdera pesyasTaTros
XIMA9eCKOTO aHaansa Gopmymna Mum- f 580°
Hepaia MMeeT B L
(Ca, Na, K); goAly 514,000y, - 6.8H,0. - 265
u2g”
DumoadderTnl Ha KPUBOIl Harpe- L
panna npr 265 m 420°, ouennpgno, o0l
COOTBETCTBYIOT 1OTEpe madasuTom

BOjel, aK300(pertr upum 5807 coor- Pue. 96. Kpusan narpesanms mabasura (1o
BETCTBYeT pacmagy InafasuToBOIl 10. B. Hugnraay, 1949).
pemerrn (puc. 96).

Cyjs 10 yCTOBHAM HAXOMKICHI U acconuanum, nmadasnt MOsKeT OLITh OT-
HeceH K TUMEPTeHHLIM TPOAYKTAM MepPeoTIO;keHNms, 00pasyloimuMcsa B Tpe-
OITHEX 30HAX PHIEPreHesa, B UX DIyDOKHX yd9acTRax.

TomMconurT
Ca,Na[Al;Si;0,,] - 6H,0
Pombuneckan cumneonus

Tomconnr siBIsieTcs OJHUM U3 peakux Munepaxos Xubmnu. Buoepsie ol
omr obmapysker B 1937 r. (Munepanst Xuonnckux n JloBosepckux Tymup,
1937) B mpogykrax paspymenns uepernna. Oumcanme ero gano C. C. Hyp-
darosuim 1 A. @. Muxaiuosoii (1954), mosguee Gosiee mogpoOHO OH ORI NccTe-
posas M. JI. Jlopdmanom (1962).

TomconnT Berpedaerca B Hamboliee TIYGOKUX yUacTKAX TPEN{UHHLIX B30H
BHIBCTPHBATNA, peske — B MO3IHAX SHIOTEHHBIX HEOINTOBEIX TPOKIIKAX;
ofHapysKeH OH M B amatuTo-HedelwHOBHIX mopojpax. HaGmropaercs B mapa-
TeHesnce ¢ HATPOMNTOM, (IUIZIHNCHTOM M MOHTMOPIITOHUTOM.

Rpucramner  ToMcoruTa nMeOT DpPMBMATHYECKUIl IICEBJIOTETPATOHAJ bHELIL
ofmuK. ¥ienbnolit sec 2.3—2.4, tsepgocts 5.5, xpyuruii. Craiinocts cosep-
menHas no (010) m menee sicnast no (100). Muorga xopomo BeIpaskena OTeb-
moers 1o (001).

Ilper mmHepana Gemwrii W cepo-3eTeHELl, BCTpedaloTed OeCIBETHRIE KPUCTA-
ankn. Bieck Tycriabiii, cTeRIAHHEI, 0 MePIaMyTpPOBOTO.

Muuepaa nByocHslil, ONTHYCCKM MNOJOKATEILHBINA, HOTacanme mnpaMoe.
n, =1.542, n;:1.523, n,—n,=0.019, 2V =50-—-51°.
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WNnentnurocTs Munepata ¢ TOMCOHHTOM IIOATBEpP:H{leHA JaHHBEIMH PeHTre-
HoBckoro amanmsa ([loppmam, 1962), xummdeckmii cocras ero He H3ydeH.

Tomconut, no mpernio M. II. lopdmana, ABiAeTcA cTafiHiiHBIM MIHEPATIOM,
BOBHUKAKNUM B IIpoIecce IHAPOJUTHYECKOTO Pa3JI0KeHHA HedelnHa B Ime-
JO9HOH cpejie ¢ ouenb BhicOKum sHauenwem pH. C m3menenmem xapartepa
cpefikl OH MEPeXOAHT B MOHTMOpPWIJIOHHT, THGOGCHT M XaslIle/loH.

Ouananunoeur
(K, Ca)[A1,8i,0,,] - 4.5H,0

Monokaunnasa cunzonus

Ounnunent suepseie B Xubupax uayued M. J[. Iloppmanom (1962). Berpe-
qaercd OH B TPemWHHBIX 30HaX BBIBETPUBaHUHA B.HHTFITO-HB(bBJIl’IHOBI)IX 1 BMe-
MAIONMAX UX nopox. Berpeden nemocpecTBeHHO B anaTHTO-HeeIMHOBOM Tele
(ropa Bocrownniit Pacsymuopp), B maunbGolxee ray0oOKHX ero yvacTkax W fB-
JfeTCA OJHUM I3 pacnpocTpPaHeHHBIX THIePTeHHLIX mMeoianToB. OGLYIHO acco-
muHpYyeT ¢ GeligennnToM, MOHTMOPUILIOHNTOM, (PPAHKOJITOM, THIPOOKICIAMI
3Kelle3a, XalnemoHoM | 1p.

Qunnnncnt ofpasyer KOPOYKH, COCTOAN{IE H3 XOPOMWO 06pa3oBAHHBIX
KPHCTALIOB, IpUYPOYEHHEIX K rpaHuie OeiijelianTa 1 MOHTMOPINLIOHITA HJIN
K MOHTMOPHIJLIOHUTY, I'Jie CKOIUIeHMA (PILINICHTA 00BONAKWBAIT OTHEIbHLIE
YYacTKH MOHTMOpWLIOHHTA. MHorga HaOMIOJATCA MeJKO3EPHUCTHIE Kej-
BadKM (GMIIHOCHTA, HA MOBEPXHOCTH KOTOPHIX MAHepask o0pasyer XOpomio
orpamennsie Kpucraxasl. (Popuma wpucraixiaos cronbuaras (Bgoab ocH a),
pasmep umx B momepednnke 1.5—2 wmwm.

Munepan Gecuserunii, npoapaummiii. ¥aeanuniii Bec 2.19, TBepmoctn
0—95.9. Jlpyocumii, orpnnaTeabHbii; ny: 1.492, n;: 1.489, n;-— n;, = 0003
B consuolt Kuciore mumepas pactBopsercd 0e3 ocTaTKa, B IIAMEHN Hasijib-
HO# prﬁl{ﬂ JerxKo crnjaBJiasgeTcs B IMapuk.

@OnranenT — BOJHLI ATIOMOCHINKAT Ralbmuda I Kanusa, [lo mamssmM
M. k. Hopdmana, gopmyna paccMarpmBaeMoro MHUHEpajla, paccunTaHHAA Ta
OCHOBAHWUM XWUMHAYECKOTO aHajiuza, HMeeT BUJ

[(K, Na),;Ca,;],A1,8i0,4.5 H,y0.

CroexTpaZbHEIM aHaIN30M B (UIHICHTE, HAIEHHOM aBTOpamu, 00HApY-
JREHBl CJeYIOINe 3JIeMEeHTH: OUeHb cmibubie Jupun Al, canbabie annunu Si,
Ca n K, cpegnne nunuu Na, Sr w Ba, craduie aunnn Mg.

HadecTBeHHEIM XHIMHYECKHM aHAIN30M yCTAHOBIeHBl ciaemsl SO,.

JlnGenepur
(kanmeBsan rupgpociaiofga ¢ 3aMeTHOWNPHUMEChIO HATPHA)
K o AL[(Si, A1),05,](0H), - nH,0

Mororaunnas cuH20HLL

JInGenepnr B Xubunax suepeuie 6ui1 ormeuen B 1936 r. E. E. Hocrrue-
Boii a rope [loausymuopp (Kypbartos, Muxaittosa, Huknrun, 1959). B 1949 r.
[0. B. Hukurun npu H3yYeHHN MHHEPAJOTHH Pas3pymIeHHBIX 30H Tope Hy-
KHCBYMYOPP yCTAHOBHA B HUX IMHPOKOe pacupocrpanenne TuOeHepuTa W IpH-
BeJI eT0 NeTANbHYI0 XapakTepucTury. Ilosgmee Mumepasn GbUI Haiiflen BO BCex
AMaTUTOBBIX MECTOPOJEHUAX.

B m3aMeHeHHHX rumepreHesoM anaTuTo-He(eMHHOBHIX MOPOJIAaX COgep:Ka-
aue nubenepura pocruraer 31.5%. B somax rumeprenesa OH accommupyer
¢ MOHTMOPHJJIOHUTOM, Oefiie/liinToM, KAOJMHHTOM, HOHTDPOHHTOM, aHATAa30M,
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FHIPOOKHCHAaMB jkese3a u meoduramu. B mecrax ciaaforo pasBATHA JuOeHe-
PUTH3ANWI HTOT MHHEPa] NPOCTPAHCTBEHHO TECHO CBA3AHN ¢ HedeTuHoMm.

Tonrouemyiiuarsiii 1ubenepnT (pasmep orenbnbix vemyer 0.01—0.03 mm)
oGpasyer moJHbe HceBAOMOPHOsEL 10 HedeanHy, coxpaafag (opMy HOCHeTHETO.
Yacro momno BUjeTh, uTo 3aMemenne HedelwWHa JHOEHEepUTOM HauuHAeTCA
¢ Kpaes 3epeH, B TO BpeMA KaK IMEHTPAJbHAA YacTh UX HC H3MEHEHA.

[lBer mumepana semeHoBato-cephiii. D navadbHOI craguu IpespamecHus
nefennna B 1nOeHEPNT B WOCIAEHEM MO;KHO 3aMETHTH MIOJILYATHE BRIOUYE-
HUA THWpOKcena, yHacjaenopannsie or medenuna. [lozgmee, Korpga muGeneput
HAYNHAET TPEBPAINAThCA B TVIMHUCTHE MUHEPANbl, BKIIOYCHAA DTHPUHA HCUe-
3210T, & IBET €r0 CTAHOBATCHA OYPHIM, KEATHIM U po3osniM. Munepan mpospa-
96H B TOHKNUX OCKOJKax, OJeCK MaToBuIl, 10 BOCKOBOTO, TBEpHocTh 2—J.
W3mom wepoBHLI, WHOTHA 3aHO3UETHIN, YedbHBI Bec kosxebaercs ot 2.59
no 2.795. Munepan psyocumii, ontnuecku orpunarensunii; 2V=40°. Hora-
caHme IMpAMOoe WIH 1ouTH npamoe (orkaonenue 2—3°). [loxazsaremn npenonm-
aepna koxebmioresi. C. C. Hypbaros m A. @. Mnuxaiiosa ycraHOBILIN,
9TO CYTECTBYeT 3aBucHMMOCTH MESKIY NOKABATENNMA TPeIOMIeHN W COTePIHa-
HUeM mero4eii m Bojul B audeHepuTe. Yem Gonbiie mesodeil W MEHBINE BOJIbI,
TeM BEIfIe 7, 7, IIPA 3TOM OCTAeTCA HOYTH ITOCTOAHHBIM, WM eT0 Kojehanus

4
OYeHb HesHaunTe bHbl. B Tabn. T2 npusejenn noxasarein NpeaoMIens pija

Tabnnuga 72
Iloxasarean npexomaenns auGenepura

JInGemepnT n, L ApTop ONpenesTeHina
Hemroparo-Gypuit, ropa Pacsymuopp . . . . [ 1.602 | 1.561 | Kypdaros, Muxaiiiosa,
1954.

3enenntit, ropa Rykmepymuopp . . . . . . .| 1.582 | 1.562 | Hnxuren, 1949.
Jeqenslil, na KpynuoGIOKOBOI anarTnto-nede- :

annoBoilt nopofs, ropa Okenop . . . . .| 1.587 | 1.570
Jenennil, n3 menxobaokoBOfi  ANATHTO- npqw-

aunopoii nopo/wt, ropa Okenop . . . . .| 1576 | 1.566
Beanii, na KpynnobI0K0BOI anﬂTnTomed}e.m-

noBoii mopojst, ropa IOkenmop 1.576 | 1.561

Deamit, 18 IRN30YE€K MEJIKO3EPHIETOr0 ni‘lr)-

auTa B anarutopoil nopoje, ropa IOkenop . | 1.576 | 1.569 Hynsun,  Koswipesa,
benwii, na niiommra, ropa Oxenop . . . 1.573 | 1.566 Iomepaniena.
Pososaro-0eantii, ua niiojiura, ropa H)Hc:mp 1.573 | 1555
enenoparo-Gemiii, ua y;mrra G anarTnroM,

ropa [l:opud\k‘ TN bRl v e i e L a e oA hAG
Jenennii, HW3 1EHTpalbHON wacTH «Oa0Kay

Hedeqanna, ropa Pdcmwtopp i 1.576 | 1.570
Bypniit, n3 kpaepoii wacti «frokay ﬂe(po IMH&,

TODaSPECHYNMADDIL &5 sl v ta e o e | 15081 155

o6pasmos aubepennTta 13 anarnTo-medennHoBuix Hopojy Xuoun. lloraszaremn
CBETOTPeJOMIEHNST MOLYT OBITH DA3NMUHLI Jlazke B OJHOM ofpasie.

O6pasyomasca 1m0 XuGnHCKOMy He(eJIMHY THAPOCIIONA IO COCTABY HpH-
GamKaeTcs K MYCKOBUTY, HO OTJINYAeTCs OT HETO HOBLINEHHLIM COJeprkaHuem
Na,0, FeO, CaO u MgO (Huxntnu, 1949). Xumuveckne anainnssl JTudeHeputa
AIATHTOBBIX MECTOPOJKICHUI IIpHBenensl B Tadu. 73. PesyIbrarsl XUMATECKUX
AHANN30B TOKABHKIBAIOT, YTO € YBEIMYeHHeM B THIPOCIIONE COMepHKaHusd
Si0, magaer comepsxanne Al,O,. Yerkoit oGpaTno npomnopUHOHATLHONR CBABH
merxny K,O m H,O me madamopaercs.

Ilepecuer pesyapTaToB aHall3a HA KPUCTANIOXUMAYECKHe (OPMYAE GbuI
HPOU3BeJIeH, HeXO0/A U3 ONHHHAIATH KUCIOPOJIOB B 00e3BOKEHHOM BeINecTRe.
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B xuGunckom guGenepure 9acTh ned0ueil 3aMemena rUAPORCOENEM, HO, KPOMe
TOro, MMeeTcs W copbnHonHas Boja.

Hpucmnnoxnmnqecnme dopmyan JmbenepuTa (HOMEpPAa COOTBETCTBYIOT
HOMepaM amannson B Tabm. T3).

3. [KqpaNag peCag oo(H,0Y) 0] 50 * [(Ms,mTiu.m“"ﬁa)l.w X
(P“n s Mgy, m)n qm]) 02 * [All.()ﬁb[?..ﬂ‘aol(i](ou)2 i 0'77“20-
2. [Kq.5Nag.4a(H;0)0.00)1.08 (A1 .55F 85 50178 X
X (Peg oMy 05C00.26)o.5 12,14 [ Al1.035 1207010 ] * (OH), - 0.46T,0,

Tatanua 73
Xumuvecknii cocrap andemepnra (B Bec. %)

HoMnoHeHTs 3 2 1 5 yi 4 6
Sy AR e S R 4230 43.35 43.48 4457 44.70 | 46.83 |47.52
A e A 0.23 0.42 0.07 0.07 091 — —
B o 35.18 32.32 34.29 35.07 3113 | 35.67 |30.46
O AT TR sk ol SIS 3.92 1.51 2.19 254 | 220 | 2.36
770 L R e .86 0.35 0.99 0.66 .66 — 0.40
Mu0 e + 0.04 i L I g
MgO | 0.45 0,79 0.36 0.38 1.44 — 1.09
Ca0 . | 1.18 3.64 0.78 0.22 1.78 — 1.10
Nag0 0.58 331 2.3 0.47 0,79 0.98 0.29
K,0 3 1 9.55 5.94 8.56 9.51 6.71 9.65 | 9.07
H,0+ | 6.56 6.04 728 5.84 6.70 5.09 5.48
H,0~ 1.24 0.76 0.56 0.63 2.78 — 1.86
I — — .05 — — — —
—0=VFy l — — 0.02 — — — —
Cmea v 100.60 100.54 100.23 99.61 100,14 | 100.42 |99.73

|

IIpumvevannme. Jnbenepur: 1 —n3 JHMHIOBNINO-IOJIOCIATOH apaTRTO-HedeInHOBOI NOPOIN,
ropa Kyknesymmopp, 2-if ropamii yuactor, apamurus 3. H. T'opomenko (lannse apropos); 2 — U3 NAT-
HUCTO-1IOI0CYATON  amaTuTo-Hede MHOBOH nopoiul, ropa PacsyMuopp, anaimmng E, M. Kynasaumran
(Hypbaton, Muxaitiora, 1954); 3 — w3 paruncro-nonocyaroii anarnro-wedeantosoii mopoaw, ropa Pac-
ByMUOpD, apanutuk A. M. Boumapesa (HypGaros, Muxaiiiona, 1954); 4 — ropa KyknesymMuopp, ana-
autuk 10. B. Hurwnrna (1949); 5 — nATHUCTAag aparnTo- HedeInIoBa s nopopa, ropa Hvuuvuyuqnpp,
anamnrig B, I, 3arunaitgenxo (HKypfaros, Muxaitnosa, 1954). 6 — w3 ®RpvnRobI0ROBOIN anamiuTo-nete-
JINHOEOI MOposl, Topa Pacsymuopp, amanuTus E, M. Hyasunnkaa (KypGaton, Mnxai&nona, 1954);
7 — pozoswit, ropa l0kcnop, TyHHeNnb, anamurue E. M. Kyasuunkan (Jlopdman, 1962).

Onpmaro mexoropniit wabnror Si0, u H,0, nabmogatongriica no9Ta Bo Beex
aHAJM3aX, MOJKHO CBABATL ¢ HAIWYEEM ONAJOBUIHOIO Bemecrsa, ofpaayio-
MErocsi B KauecTBe MOGOUHOTO MPOAYKTA NpU IpeBpamennn medeinmna B JH-
Gemepur.

XHMHYCCKIE aHAIM3E M3MeHeHHBX MYCKoBHTOB, cofepiamux K,O B ko-
audectee 6—7%, mo WM. U. U'nuabypry (Mmastypr, Pyrasmmuankosa, 1951),
NPUHAMIEKAT HINATAM, JUIS IHAPOMYCKOBMTOB XapakTepro (oiee BHICOKO®
(8—9%) copepmanne K,0. Jlubeneputil n3 20HH amaTHTOBHIX MECTODOMKIE-
Huit Xubna npejcrasaniot coboit, rakuM o6pasoM, pAJ CTAZHIHBIX MIHEPAIOB;
HA9aJIbHbe WIEHBl HTOTO pPAfA — IHAPOMYCKOBHTEL — o0paayiorcs 1o Hede-
JIUHY, KOHEUHEE — THIA WIIUTa — ABIAIOTCHA MPOYKTAMI N3MEHeHHA IIHIPO-
MYCKOBHTA.

B raGx. 74 mpusojsATcs cOOTHOIEHHA OCHOBHLIX OKHCIOB B JanGenepu-
taX. Ecim B nesoii uactn Tadbmuunt (amanumast 1 —6) coorHomenms MesKLy 06
HOBHEIMH KOMIOHEHTAMU OTBEUal0T THAPOCTIONAM, TO JIaHHLE ee paroii yacTn
(amanma 7) cxopee XapakrTepHsl A WIIHTOB U Jjajke MOHTMOPHJIIOHATA (I‘nﬂa—
Gypr, Pyrasnmmnankosa, 1951).
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Tabamma 74

CooTHOmEHHsT OCHOBHLIX KOMIIOHCHTOB B IHOeHePHTaX anmarHTo-HedeInHoBHIX
nopon Xnonu

Cootnomennsa Koahunmenton L 2 3 & 5 6 7
SO SO R A R T v e S TG S s 6.22 | 6.51 6,60 | 6.88 | 7.75 8.85
(s BB (e v i, S R g s e f Y 1.04 105 | 0.80 | 0.92 1.02 | 4.40
SHOR AU S s T L ey 244 | 2.27 2031 22255008010 2065 [F 244

HDpumeaganune, Ilndpsl B rogoere TabJMIl — HOMEPA AHAJNA0B, OpHBeIeHHBIX B Tals. 73,

JnpdepernuanbHLle Kpupbie HarpeBaHusA JHuOeHepUTA MMEIOT DHOTEPMU-
qecKne OCTaHOBKM mpu Temmeparypax 120 m 570°, casamHBe ¢ yranesnem
n3 MAHEpaJa HU3KOTeMIEpPaTypHOI W KOHCTHTYHHOHHOI Boan (pme. 97).
Ha xpussix HarpeBaHRs 06p. 592
paga o6pasmoB IHJPOCITIOJEL
I3 30H IHTEpPreHes’a MOKHO W
3aMeTUTL HaJA4YHUe BBICOKO-

TemMueparypHoTo 3K303(der- - 06p. 38

ra mpun 1000—1100° (pme. /—N—\" i
97), obycioBiIeHHOro, Kak 06
0tp. 594
OblI0 BHIACHEHO, HAaINIHEM W
B ofpasmax KaoxmanTa. Ha- .
OIMHUT B YCIOBUAX THIEp-
TeHHOTO MaMeHeHnust XubnH-
CKHX TOpof obpasyercs mo  (gp 39
nubeHEpPUTY BCaesn 3a Jipy- \/__/\
THMHA MHAHEpajaMu.
Ilpoucxosgenue Kaime- 1 . e e e ;
BHX rEApociiof B XaOuHAX gy 0 30 w0 00 600 700 800 900 1000 t°
Pa3HEIMI HCCIEIOBATEIAMH  pye 97, HpuBsie HarpeBanna deThipex 06pasmoB XH-

TpPaKTyercs mMo-pasHoMy. Gumckux ruppocmiog. OGp. 398 — ¢ KaoJMHATOBEIM
Tax, C. C. HKypbaros, afperTon.
A, @, Muxaiimoba u

10. B. Hugnrun (1959) cunrator, uro obpaszoBanne audeHepuTa MpORCXOINIO0
B ocaa0MeHHBIX TeKTOHMKOI 30HAX B peaylbTare HUPRYJIANHAH TOPAYHX BOC-
XOAAIMX 1 X0JIO/HHX HUCXOAANUX PACTBOPOB, T. €. MPOTEKAJO0 B HH3KOTeM-
NepATYpHEIX DHIOTEHHBIX W DK30TEHHHX yciaopuax. IIpespamenne nedennna
B JueHePUT M HATPOJUT HPOMCXOJUT, 0 MX MHEHUIO, IPH YJYACTHH yrie-
KHMCJILIX paﬂTBOpDB mo cxeme -

KaNagAlySi ;04 - nCOs 1+ mH,0 — KAly(AlSiz010)( OH)g -

Hedemnn aubenepur
+ Na2A128i3010 * 2H20 + Na2(103.
HaTpoJgant coua

M. JI. lopdman (1962) canraer, yro o6pasoBanme THAPOCIIONE B TIpeieJax
TPeIUHHLIX 30H THIEpPIeHe3a CBA3AHO B OCHOBHOM ¢ (mibTpanueil moBepx-
HOCTHREIX BOJ[. Saknwouenne M. JI. Jloppmana manGosee BepoATHO U YeTKO T10JI-
TBeP/[AeTCHA CBA3HI0 HHTEHCHBHOCTH PA3BUTHA THIPOCIIONBL ¢ PACCTOAHIEM OT
TMOBEPXHOCTH .

B mopogax, He CBABAHHLIX ¢ 30HAME IHIEpPreHesa, Ju0eHepHUT CPABHUTEILHO
PEIOK U MOJKeT WMeTh HH3KOTeMIepaTypHoe DH/0reHHoe NPOHCX0K/eHIe
(B some anmaTuTOBHIX MecTopo;kAeHHI). VMmeomumecsa naHHBIE HE HO3BOJAIOT
YCTAHOBHTH RAKUX-IU00 pasnuumii B XEMAUECKOM COCTaBe U (M3MUECKHX CBOI-
CTBAX ATHX JBYX pasHOBHJIHOCTell nubeHepuTa.
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N

Ocnopmpagco, Ha gapunix M. M. Funabypra ('musbypr, PykaBmmuunkona,
1951), mponeccn maMeHEHHS] THAPOCIIOAH B 30HAX THIEpreHe3a MOMKHO IPe/-
CTABHTH B CJEYIOMEM BHJE:

pH: 9.5 Ry ) b5 5
CUAPOMYCKROBHT —> MJUIUT —> MOHOTEPMHUT —> KaOJIUHIT
pH: 9.5 9.5—17.8 8.0—1.5 8.5—7.0

rUIPOMYCKOBUT — WLINT —> Oeie/ T — MOHTMOPUJIIOHNT —>
.5 6—> 3]

— (rajuIyasuT—meTarajliiyasuT) — Kaoiuiur.

Bee nepeuncaenmbie Mumepasinl o0HApYKeHBI B CMecH ¢ THpPOCIIOA0IL,

MoHTMOpPHIITOHHAT
(Al, MgFe),[Si,04] - (OH), - nH,0

Monokaurnas cuHeonus

Monrmopuironnt Oblll 00HApY:KeH U JeTaidbHo uayuedn ma ropax IOkcmop
u Hyruesymaopp ([lopdman, 1962). Ilpn uzyyennn Munepanornn H3MeHeHHARIX
IHNEePreHe30M ANaTHTO-He(PeTWHOBHIX [OpOJ HTOT MHHepail BCTpedeH aBToO-
pamu ma ropax Pacsymuopp, Cyonyaiis, Heopnaxx.

MorTMODWIITIOHAT ABIAETCH CAMBIM PACIPOCTPAHEHHKIM TIMHUCTHIM MHHE-
pajoM B anaTHTo-He(eJMHOBHX W BMemammux uX mnopogax. OH passuBaeTcs
3a cuer medeamHA, COMANNTA W HATpoauTa. B 30HaX rumepreHHOro UsMeHEHHA
TOPHBIX MOPOJ, COJlep:KaHWEe MOHTMOpHJJOHMTa wuHOrfa pocturaer 12%.
Berpewaered OH Kak B KavecTBe 3aMemiaiomero MuHepasga (rIMHHCTO-IHpO-
CIIONCTEIe MIIpPeyInTeiiHs, WHOI/Ia — IoJaHble nceBroMopdossl o Hedenuny),
TaK W B KavyecTBe NEpeOTIOMEHHOr0 MHHepaja )CKOIIeHHs HeNpaBHILHOI
dopmer, UIKE 1 TuH30BHAHBE obocobmenus). Accomumpyer B HOIBIIHHCTBE
ciydaeB ¢ THApOCIIofaMu, Oeiile/TuToM, KAOAWHUTOM, TaIIya3uTOM W 1eo-
JATAMA.

Hapsiny ¢ puiXJapiMi TOHKO[MCIEPCHBIME arperatamMm MOHTMOPUJIIOHHUT
BCTpeYaeTcsI B TpemuHax B B/l TUIOTHEIX BOCKOMO/00OHEIX HAT@KOB M IIOTHBIX
KOpPOYeK co CTpYKTYpami yenxannd. Ofpasyer TOHKNE IUIENKN I TPUMasKi Ha
anataTe, 3AKPEIUIAACH AJIe3HOHHBIMI CIJIAMM.

Ilser morTMopuionuTa Gesslil, po30BHIl, sKeJTOBATO-KOpHYHeBHIl. Bieck
BOCKomO00HIi Jio skupHOro. Musepan moaynpospaunsii. Teeprocrs 1.5—2.

Hopku MOBTMOpHIIIOHATA JETKO JOMAITCH HA TOHKHE OCTPOYTrOJbHEE 00-
aomkn tuna kpemaa. lloBepxmocers oGmoMkoB raajkas, OmecTAimas. Yeab-
el Bec 2.26. Iloj murpockonoM MOHTMOpPHIIOHUT OecuBeTHHI, cJo:KeHDe
OJIHOPOJHOE, TOHKOArperaTHoe. B cKpemeHHBX ANKOJAX 3¢pHA ero MOJIApPH-
3y10T. Mumepas ABYOCHEI, OUTHYECKHN OTPUIATeIbHLLL. YITHHEHNEe MOTO0FKA-
TeabHoe, yrod 2V masmnrii.

Cpenauil nmokasartens mnupesomaenns n=1.506—1.520.

Ilog osmeRTpOHHBEIM MHKpPOCKOMOM (opMa dYaCTHII MOHTMOPWMIIOHATA —
H4eNIYHKN ¢ TYMAaHHBIMI, 00MaYHLIMH KOHTYpaMH.

MorTMopunnonnt — cuapunil agcopbent. Ipu apcopOnmu Merunenosoro
101y00ro MOHOMUHEPAJLHBIMI 000C00JIeHIAME HTOI'0 MIHEPAaaa H eT0 TOHKAMA
YacTHIIAMK, HAJNHOIIMMUA HA ANATHT, CHEKTp ajfcopOHpOBaHHOTO KpACHTEI]
OKa3biBaeTcH HeCKoNbKo pasauunbiM. [lociennee Mosker OHITH BHI3BBAHO TeM,
qTo Haﬂﬁﬂﬂee dKTHUBHLIE 6aanIhHLIB HOBEPXHOCTH HAJHINIHX JacTHI[ OKa3bl~
BAIOTCSI HHEGPTHBIME B Pe3yIbTaTe X B3aUMO/eiiCcTBIA ¢ [I0BePXHOCTHIO AIATHTA.
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Emkocrs karmonnoro obmena muaepana 71.7 mr-sks. na 100 r; B cocraBe
NOTJIOIEHHLIX OCHOBAHNMIT Tpeo0raialoT Kanuii 1 HATpuil, BeJIMIHHA 10 [JIOIICH-
HBIX ocHopaumit pasaa (.37.

Crpykrypuas gopmyna Gemoro momtmMopminonura (no lopdmamy, 1962)
HMeeT ciaeAyIonuil Bu:

(A]1.55Mg0.59FGO.N)EJHI(‘L\IO.SESi.‘].ﬁB)@OIO](OHl.Bﬁ F .04 )2.00-

CnexTpaJbHHIMH aHAAU3aMH B MHHepajge OOHADY/KeHbl CpejHHe IHHAH Sr
u caenst Be.

ITopomox MoHTMOpUWILIOHHTA pasfyXaeT B Boje, yBeJuuymBas cBoOil 00beM
na 47%.

Ha xpupoil HarpeBanusi MuHepaia 00HAPYRUBACTCA TPU IHAO0TEPMAILCKHAX
aperra mpm remmeparypax 100—150, 220—250 u 680°.

OGessoxnBanne MOHTMOpHIIOHATA mpomcxonuT fo 700°, mosoemHa Beeit
Bofibl Beifeasercss npu temneparype 100°, o 300° ypanserca 5% Memmaker-
Hoii Boxsr, mpu H00° HauuHAaeTCs BhICICHENE THAPOKCHILHON BOAL, oOmas mo-
TepA B Bece cocrasiaser 16—19%.

Me:xiockocTHbie paccTosausl XHOMHCKOr0 MOHTMOPHIUIOHATA NPUBEIeHE!

B paGore M. JI. lopdmama (1962).

Beiligeannr
Aly[Si 04](OH), - nH,0

Monoraunras cuH2oHUSL

- Beiigenant pacupocrpanen TOALKO B 30HAX IHIOEPreHHOTO M3MEHEHUs ana-
TUTO-HeeTWHOBHX U BMewanmux ux nopod. Ou BeTpeyen Kak B KOpHAX 30H,
TaKk U B UX NPUIOBEePXHOCTHHIX ydyacTkaX. WHorma mumepasn ofpasyer moiHES
ncepgoMopdossl no JaubeHeputy ¢ coxpaHenmeMm (opMil 3epHa HedeamHa.
Berpewalores Takike NpOMKUIKM, CJIOMKEHHBIC MOHOMHHEDAJIBHEIM Gelijiesiu-
ToM, MomHOCTEI0 1 —2 eM, pesme 8 cm.

Accounupyer Oeiifie/inT ¢ THAPOCIOI0NH, MOHTMOPHLIOHETOM, CAMOHH-
ToM, rubfcuToM, KAOIUHATOM, Xallel0HOM U THAPOOKHCIAME jKelesa.

Beiigemnnr — ronkodemmyiiuaTelii  CHIOIOMOZOOHEI — MHOHEpamX CBETIO-
ceporo, s3eleHoBaTo-ceporo u Oemoro upera, Teepgocts ero 1—1.5. Coaiimocts
coBeplieHHasn B ojHoM Hampasiaennu. llog MukpockomoM cpenum THIpOCITIONA-
CTHIX M MOHTMODHJUIOHHTOBLIX arperarop Oeiifiennut orimuaercsa mo gopme
4acTHIl M onTHuecKuMm woucrautam: n,=1.040—1.544, n,=1.530—1.531,
n,=—1.522—1.526, n,— Ry = 0.018.

Ynauneaue ero orpunarteabuoe, cNp=7—12°, yrox 2V manstii.

B nmnavemm masneHoli TpyOkm MuHepan ciuiaBiasercsi B OecuserHhlil Imy-
BLIPHCTHIH MAPHK, B 3aKpHITol TpyOKe BhIeNsAeT MHOTO BOJEI, B BOJe IOYTH
He pasbyxaer.

Ilo xummueckoMy coctaBy xmOupckmii OGelifeqnuT sBIAETCH MarHHEBEIM
(Lopdpman, 1962).

CreKTpaabHBIT aHAJIN3 MHHEPAJA NOKA3LBAET HAJW4YHe B HEM HpHMeceii:

cpename auEnn Ti, Sru Ba, cnaGue aunuu Be u Mn, ogens cnabue Ga, caensr
V, Cu a Zr.

CamommrT
Mgy[Si 04,](01), - nHLO

Monokaurtas cUH2OHUL

B Xn6unax camonur suepsuie 0ot verpeven I1. H. Yupsmnexum na rope
HyxrueBymdaopp u usyuen Bmecre ¢ B. A. Eropoesim (Murepans XubnacKOX B
JloBosepcekux tyuap, 1937). B janpHeiimmeM reosorn AeTaIbH0 M3YYAIH CALO-
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mur, Berpedenunii I1. H. Yupsmmexum (Hururam, 1949; opdman, 1962).
Ha rope KHykmceymuopp cKomnleHus ero BeTpedeHH B paspymieHHOI 30He,

UpHYPOUeHHOI

K

MOIIHO I

Ta6auma 75

XoMuYecKHH COCTAB CAMOHHTA

(s Bec. Of)
HoMmnonenTst 1 2
$i0, . .| 43.02 | 43.24
Al Y, 8.26 | 8.78
FeO3 . . . 0.08 0.02
TR0 Cn. =
MnO . 0.01 —
MgO 22,05 22,93
el . ... 3.29 2.97
N3.20 sl — —
K?U 5 0.62 —
H,0t, 7.18 8.71
H50—. 15.66 | 12.88
Cymma 100.17 | 99.53

IIpuMevyaHHe.

BYMYODP,
padsl
1937);

10. B. Hurnrun (1949).

Xumuaeckne
B tabx. 75. Ilepecuer XMMATECKUX aHAIM30B NPHBOJUT K CIeAyHmuM GopMy-

JIam:

AHaJN3bI

1 —ropa HKHyrue-

aHAINTHE B. A. Eropos (MwuHe-
XuOunckux u JIoposepcKkuX TYHAD,
2 —ropa Kyrucsymuopp,

AHAJIUTHEK

TEHI‘yaHT-MOH‘IHHHTOBOﬁ JKuuae,

canoHUTa

npPOX0o/iAme
B JysiBpHTax BOAMBM anaTHTOBOIO TeJa.
dameraer CAMOHHT THE3JaMH pPasMepoM
o 50 %30 ¢M W TOHKHMU, HM3MEHYUBOM
MOIIHOCTH ;KUAKAMH, TPHYPOYCHHBIMH K
NEeHTPANTLHON 4aCTH PA3pYLICHHKX 30H.

Teepmocts camonnTa HeMHOro 00JIbIIe
1, uzanom paropmereiii. Ha smpg mumepan
amopguuiit. LiBer ero cnesxno-Gemnrii, Gieck
cnaburif, sRUpHBI. YIeJbHB Bec XuGHH-
ckoro camonmrta 2.210—2.192, Iloxg mn-
KpPOCROIIOM BHJIHO, 9T0 CAllOHUT npencra-
Bager co0oil TOHKO3EpPHHCTLI arperar
OeCIBETHRIX AHMBOTPOINHLIX ILIACTHHOK H
ceponuros. Chepoaursi o0nuHO HMEIOT
paamepst 0.01—0.02 mm. Munepan asy-
OCHBLIl, ONTHYECKH OTpPHUIATEJIBHBLIL.

Iloracanue moutu npsAaMoe, 3HaK YAJIH-
HeHHA OTpHIATEJbHEI, Cpe/lHnil NoKasa-
TeAh TMPeTOMIeHHA, W3MEepeHHBIH B HM-
MepcmoHHOM  mpemapare, 1.52  (mo
II. H. Yuppmackomy) m 1.528 (mo
10. B. Hukuruny).

Ilog DIeKTPOHHEIM MHKPOCKOIOM dYa-
CTHILH CATIOHATA WMEIOT YAJIUHEHHYIO de-
myiuaryio opMy ¢ pacIIbIBYATEIMU KOH-
TYpaMu Wemyex.
ropsl  HyrucByMYOpp mpmBeJeHL

1. (Mgy 7ALg 08).05[(S13.49A1051)8.0010](OH), - 5.49H 0 + Xg 5
2. (Mg, ggAlg 51Feq 005)s5.011 (Alp.4sSis.52)4.0010](OH ), - SH,O + X 50

Tabauma 76

MesxnnockocTHbie paccTosans camonnra (rada. 75,

asaianzs 2)
HHaTeHCHBROCTH -‘% VIHTEeHCHBHOCTD a;_:
2 4.498 4 1.702
b 3.3745 10 1.524
5 3.316 7 1.315
i 3.006 2 L
8 2.539 1 1.050
3 2.162 4 0.994
2 1.918 6 0.882
2 1.795
Opumeuanne. Vciweusa ce muiu: Cu-awturaton, Ni-uiabrp,

My = 57 M, ,E[ocgp_ = 0.5 MM (Hurutun, 1949).

Or Oeiifeanura CANOHHUT OTIMYAETCA PE3KO MOBEIIEHHLIM CO/lepKaHEeM
MgO. CuekrpaibHbiM aHANE30M B HeM oOHApY:KeHO NPHCYTCTBUE CJe[ YOI
OpuMmeceii: cpefame amEmEA St, Mn, caabuie auamm u caeast Ga, Cu, Ti, Be,

Na u P.
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B wucmorax camomur me pasmaraercs. B Boje HaGyXaeT ¢ yBelmdeHHEM
obmema ma 16.7%, B muaMeHH nasabHO# TpYOKH OIUIAaBIAETCA.

Hpusasa marpesamms Mumepana WMeeT TPH DHIOTePMHYECKHE OCTAHOBKH
B maETeprajgax 80—155, 200—260, 775—830°.

Ha mopomxorpamme XnGHHCKOTO CATIOHUTA €CTH PAJ OTPaMKeHMIl, He BCTpe-
gaomuxcs Ha TOpOIIKOrpaMMax ofsgHOr0 MOHTMOpHIomHTa (Tabm. 76):
1.524 A (10), 1.315 A (7).

IT. H. Ynppuncruit (Murepans Xubunckux n Jlososepckux tyuap, 1937)
CUNTaN camoHHT rupporepManbEniM MumHepamoM. M. J[. lopdman (1962) sui-
CKa3ayr mpe/Iojo;KkeHne, 4o o0pasoBaHHe CAIIOHNTA B 30He PA3JIOMa CBA3AaHO
¢ IlepecedeHneM 3Toil 30HOI Jaiiku MorunkuTa. ['nneprenHoe pasioienne Mar-
HE3HAJBHOT0 MEHEPAJIA OJHBUHA — TJABHOIO MHHEPAJIA MOHUMKATA — M AB-
AAETCS, M0 ero MHEHHI0, IPHINHONE 00pasoBaHUA CATOHUTA.

Homrtpomur
(Fe, A1),[Si,04,]|0H], - nH,0
Moroxaunnas cltH20HUS

Hontpornr B Xubunax smepsnie yeranosnen u uzydes M. JI. Jlopdmanmom
(1962). Oror MmHepaux HalifleH B KpyTONaJaloMUX 30HAX BRIBETPUBAHNUA, B HAT-
Gonee ymadeHHBX 0T MOBEepXHOCTH ydacTKax. B amatuToBHX mopoJax HOHTPO-
mur Kpaiime pepiok. On ofpasyer HaseTH M KOpPOYKH Ha IUpOKCEHAX.

Ilser HOHTpOHHTA OJMBKOBO-3eJEHBI, KeJITOBATO-3eNeHHIl © OyphIi,
6aeck BockomogoOmeiii. Mumepan MATrKHil, JerKo pesiercs MW IOJHDPYeTCH.
Usnom parosueTbrii.

ITox MukpocKomoM HOHTPOHAT 00HADPYKUBAET TOHKOATPETATHOE CIOKEHHE.

Haonmmumrt
Al,[Si,0,](0H),
: Monokaunnas cuH20HUl

Raoaunur Buepssie Ob1 o6napy:sen B 1959 r. B 30HaX runeprenHoro mame-
HeHHA anaTuto-HeeanHoBHX Hopod rope IOxcmop. HoamwecrsenHO-MHHEpa-
TOTHYeCKHIl aHAJM3 JIBYX TeXHOJOIMYeCKHX Npod M3MeHEHHOIl runepresesoM

Taoanmma 77

XuMuyecknii aHAINS cMEecH THAPOCHIONB ¢ KAaOAHHHTOM

Moaery-
BecoBrle| JApHBIE JinGe- Hao-
Hommonen s % KO- HepUT | suapmr | OcTarox
qeeTBa
ST SR, SR N e R 721 444 198 79
o8 e R Ve eI B ] 1T 321 222 99 —
Boeliget =1 o ool T2 e 20 o =t 20
i e i SRP | Rl 0.28 4 — — 4
| IO N p R D e T T Y 0.15 4 — — 4
(G e e Al e S U IR VRN T 0.13 2 — — 2
NG e 0, sl o & " RN Bl 13 = - 13
Sl R s el 7.03 T4 T4 — —
HoEree e 00 s Tl s e T 0.68 == = = e
2 B et i e e £t B 7.67 427 148 198 81
Cymma R R 99.90 1589 888 495 203
Monexyaapusie 0/, . — 100.0 55.9 314 13.0
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anarnTo-HeeIHHOBOI OPO/IBI IOKA3AM, UTO COJEPIKAHUE €T0 OT CYMMH IId-
HUCTHIX MuHepamoB cocrapnger He Gosabme 1—1.5%. Haoamaur serpeuaercs
Cpe THAPOCTIONCTHX 00pazoBaHuil, TATOTES K TPEIAHKAM M KpAaeBhIM 30-
HaM KpYNHHX TcesfoMopdos rugpocaiois no Hedeanny. MoHoMEHepaabHEE
060ocobseHNA eT0 CIHOMEHE MeJKMMH YellyiiKaMm, oJ(MHAKOBO OPHEHTHPOBAH-
HEME B nupejelax ofuoro obocobmemus. Umerwit xaoammur, Oes npumecH
THAPOCHIONLI, THPOOKUCIOB Kele3a W AJOMHHHA — MATK@M, Gesoro mpera
MuHepaJI.

Ilog MEKpOCKOIIOM OH y3HaeTCsi 10 XapaKTePHHIM uYepBeoOpasHBIM CpOCT-
wam kKpuetaanos, Ilokazarennm unpemomierus mumepana: n;:1.564, n,=
= 1.560, nsynpeaomnenne pasun 0—0.004.

B ruppocmiosmeroil Macce KaoJMHHT OTJIHYaeTcs caaleiM JIBYIpeliomie-
HueMm # Popmoii cpoctror. Ha xumuuecknii amanus Oniio otoGpaHo KpynHoe

Tabaumna 78
MeknaoekocTHEIE PACCTOAHNA KAOJNHHNTA

Haommaur, XuOUHR Haomuunr (Muxees, 1957)
MHTEH- dg s WHTEH- de ‘ dg
CHBHOCTB - e CUBHOCTE o o
6 (8.03) 7.28 5 (7.88) 714
10 7.29 6.51 10 744 6.47
1 (4.88) 442 1 4.84 4.38
4 4.48 (4.06) 3 4.48 (4.01)
6 4.36 3.95 4 4.36 (3.95)
6 418 3.79 4 417 (3.78)
5 3.96 3.59 3 {3.94) 3.57
2 3.85 3.49 2 3.85 (3.49)
1 3.74 3,39 2 3.73 (3.38)
10 3.58 3.25 10 3.57 (3.24)
2 3.39 3.04 3 3.32 (3.01)
1 3.143 2.849
3 (2.823) 2.558 2 (2.83) 2.561
4 (2.746) 2.489 4 2.7 (2.51)
1 2.617 2.372 | (2.63) 2.°8
8 2,563 (2.323) 4 2,559 (2.320)
7 2,520 2.289 3 (2.529) 2.292
9 2.490 (2.257) 6 2.489 (2.256)
4 2373 2451 4 2.378 (2.155)
10 2.336 2017 8 2.338 12.119)
9 2,286 2.072 6 2.291 (2.077)
1 2.241 2.031 1 2.248 (2.037)
3 2.185 1.980 2 2.186 (1.982)
6 1.984 1.798 6 1.993 (1.804)
3 1.934 1.953 3 1.940 (1.758)
3 1.891 o 2 1.896 (1.719)
4 1.831 1.660 4 (1.839) 1.667
4 1.781 1.614 5 1.786 (1.619)
2 1.679 1.522 2 1.685 (1.527)
4 1.660 1.505 7 1.665 (1.509)
2 (1.636) 1.483 2 (1.641) 1.488
3 1.615 1.464 4 1.619 (1.467)
1 1.582 1.434 2 1.589 (1.440)
3 1.536 1.392 5 1.541 (1.396)
10 1.488 (1.348) 10 1.487 (1.348)
1 1.451 13156 3 1.453 1.347
1 1.412 1.280 { (1.414) 1.282
1 1.391 1.260 2 1.390 (1.260)
2 1.340 1.215 2 1.347 (1.221)
2 1.304 1.182 6 1.306 (1.184)

IIpuMeyanue. Yeiosus coemru: HeoTQuIbBrpoBanHoe Fe-usny enie, [y =
=100 s, O ogp, = 0.3 mm. Pacyer nponasesen E. II. I'epmanobuiv.
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npsAMOYroideHoe 3epHo (54 cM) GuiBmero HededHHa, 3aMEILEHHOTO THIPOCTIO-
Joit m ®aonuanToM (ropa Paceymuopp, 15 opr, npoGa 2). Pesynsrars anamnnaa,
npoussefernoro B. . 3arnnaiivenko, u nepecder ero npusejens B a6, 77.

Haonunnr cocraBaser B gamnoil ncesgoMopdoze upumepuo 30.0 mom. %.
CnerTpanbHBIM AHATI30M B CMeCH THAPOCJIONIH M KAOIHHHUTA YCTAHOBIEGHEL:
Si u Al — cnanusie auaun, Mg, Ca n Fe — cpepune auanum, Na, Ba, Sr, Mn,
Ti, K u Ga — cnaGsle amanm.

Ha puddepennmanpnoii ¥pusoil HarpeBaHma rujapociior (cm. puac. 97)
o0HApyREBAIOTCA KaojnuuroBbie adderrsr npn Temneparypax: 560° — ammo-
spderr m 1000 — 1010° — sxzoadderr.

JIs Toumoil AuMarHOCTHKHE MuHepada ObTa CcHATA MOPONIKOrpaMma Iio
BO3MOKHOCTH YHCTOTO 0T THApOcaiofsl Mareprana. MexnnockocTHbse paceTos-
HHsl KAOJHMHHUTA UpHBejeHnl B rabGm. 78.

F'anmayasunr
A1,[Si,0,0](OH), - 4H,0

Monoraunnas cuH2o0HLRL

Famayasur B Xubunax euepsoie Ooin ormedern C. G, Hypfatosem u
A. @. Mnxaitmosoii (1954) cpexn nponykroB usMeneHus Hedeauna — aube-
HepHUTa, HATPOJIMTA W THAPOOKHCIOB jKeaeada. BerpeuaeTcs od B 30HAX rumep-
FeHHOTO H3MeHeHHA o0orameHHbIX ama- £
TATOM LOPOJ, IAie cocraBiser e Gomee 0.
2% cpemu npyrux mumepanos. Iamry-
A3UT YCTAHOBJEH ABTOPAMU B TICEBJIO-
mMopdo3ax ITHHHCTO-IHAPOCIHIICTOTO
cocTaBa 1Mo HelelWHY U B BOJle TOHKHX
OPOKAIKOB B PaspPyIleHHHIX 30HAX. 600

MomBoCTh TPOKUIKOB Tajliiyasnra

1—2 MM; or HEX OTXO/JUT Iedasg CeTh 500
eme Oojlee TOHKUX OPOKHUIKOB, KOTO-

peie, BeTBACH, NPOHMKAWT B aNATHTO- gy
Bble TMOpPOMBI M [ake pacCceKanT oT-

AelLHEIE 3epHA anaTurta.

[{Ber Munepana caesuo-Gennii; mpu  Prue. 88. Hpmpas marpesanis rasryasnra.
HaJUYAH THAPOOKHCIOB jKelesa raj-
ayasur opuobperaer Gypsiiil user. TBep/ocTh 2, M3I10M HePOBHEIIL, 3eMIHCTHIA,
Gsieck BocKopoit. B Tonknx ockonkax MmHepasa mpoapadeH. B mamdax ramry-
azAT ODHApYKUBAET TOHKOATDEraTHOe CTPOEHME, Mg, — 1.540—1.541.

Mumepan caaGoannzorponnstii, aBynpeidowienwe ero pasuo 0.001—
0.002.

B pesyunbrare xumuueckoro amaiusa, nposefennoro A. B. Mokpenosoii,
B OeJIOM raJuIyasuTe U3 TOHKOTO NpOMKIIKA B paspymeHHOI 3oHe rops I0kcmop
o0HApY/HEHO NPUCYTCTBHE Caeymux KoMmnoreHToB ( Bec.%): Si0, — 48.42,
TiO, — 0.10, AlL,0, — 25.26, Fe,0, — 0.58, MgO — 1.86, CaO — 4.04,
Na,0 — 0.72, K,0 — 2.80, H,0- — 6.68, H,0* — 8.58, P,0, —0.88%.
[IpoamanmaupoBanuLIil MHHEpaJX OTANYAETCH HECKONLKO IOBHIMIEHHBEIM CO-
Jepanuem Si0, n normkerEnM Al,0,; KpoMe Toro, B HeM ycTaHOBJIeHA 3Ha-
uarenbuas npuMecs CaO, MgO n K,O.

CrmeKTpajbHEIM 4HAIN30M B rajiyasure o0HApY’KeHH OYeHbH CUALHLE H
cunpasie auanu Al, Si, Mg u Ca, cpennne muann Fe, K, Na, Sr u Ba, craGue
saann Ga n Ti, ovens caabrie muanun Mn, V, Cu u Rb.

Ha pugdepennuansuoil KpuBoil HarpeBanuA XnOMHCKOTO rajiyasmra o0-
HapymBaiorca Temnoadderts npu temmeparypax 150, 220, 580 m 950°
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(puc. 98), Onu cosnazgaior ¢ Tenmosgderramu A ralIyasuToB, IPABOJUMEIME
H. U. T'uaséypr uw M. A. Pyrapmmmurosoit (1951).

MesrnunockocTHEIE PACCTOSHNS TalIyasnTa U3 pailoHa XMOMHCKHX amaTh-
TOBHIX MECTOPOKAEHUI COOTBeTCTBYOT dTalodubM (tabm. 79).

Tabamma 79
MexnaockoeTnpie paceToannsg FaLIyasHTa

I";n.riyaaﬁ_x_n-mmm Pan_nya;[Ti(M:’&L:e-; 1857)

MHTEHCHTBHOCTE —c:—:‘- WHTEHCHBHOCTh -C:L_“—
6 3.60 6p 3.62
4 2,811 2p 2.82

10m { 2.559 7 2.57
2487
10 2.336 3 2.330
A 2.291 2 2.2217
ip 1.988
tp 1.843 2p 1.842
9 1.686 4 1.685
e { 1.640 4p 1.635
10 1.485 10 1.483
3p 1.282 H 1.286
3p 1.233 7 1.236
IIpumeuanne Vciogua ceemnu: Fe-uagayaenne, L, =100 mwm,

Hotp. = 0.3 MM; ™ — WWPOKAH JWHHWA, P — paaMwTag auandA. Pacuer
uponssenes E. [1. Pepmadosmm (1960).

T'un6b6cur
AOH),

Monoraunras curzonis

I'no6enr B Xubumax pacumpocTpaneH HesHaYRTeabHO. Dlepseie omnncan
II. H. Ynpeunckum (Mumepann Xubuucknx m JloBosepckux tyuap, 1937).
Berpeuaerca oH cpefn MuHEpanoB, o0padyoMuXcA mo HeeAHHY, 4CCOMUUPYET
¢ HATPOJIUTOM, MOHTMOopHANoHuTOM 1 XamnenonoM. E. U. CemenoBriM na Tope
I0kcnop mGamam amaruro-mHedeawHOBHIX OO OLIH BCTpedeHE MOHOMUHE-
panLHbIe MPOMAIKA TuOOCATA MONHOCTEIO /10 2 CM.

Teepnocts ero 2.5—3. Muuepan xpyuknii. CualinocTs BechbMa CoBeplIeHEAS
mo (001). Onruveckana XapakTepucTHKA MUHEpAJaa, M0 TAHRKM PA3HHIX HCCTE-
NoBaTteneit, Heckoabko oramuna: P=1.580, a=1.566, p—a=0.014—0.015
(Mnmepans Xunounckux u Jlososepeknx tymap, 1937), n,=1.587—1.592,

n;:1.572—1.578, n;_—n:v:.().Olfl-—O.D’lE) (Rypbaros, Muxaiinosa, 1954).

Annodan
mAl,0, - nSi0, - qH,0
Asopdgrvnii

B Xubumax aniaodar wupoKo pacupocTpaHeH B KOPEHHHIX 00HAKeHHAX
anaTuTo-HeleMHOBEIX B APYTUX He(e UHCONePKAMMUX HOPOJ, HO BCTPeYaercs
B He3HAUNTEJLHHX KoawuecTBax. CKomleHHA ero oco0eHHO HacTel B 0OHAKe-
HEAX nopoj| mo Oeperam pek (p. Jlasoiioxr, pyu. CyonyaiiBitor); BMecTe ¢ aimo-
danom Berpeuaetca oman. Peske admo)an MOFKHO BCTPETHTH BMECTE ¢ MOHTMO-
puanoHnTOM, GelileNINTOM, THAPOCHIONAME H THAPOOKHCIAMI KeJe3a B 30-
HAX THOEPTEeHHOTO M3MEHEHHS TOPHHIX HOPOJI. '
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Annodan oOpasyer semancTHe CEOIIGHUS WIM JIOPOIIKOBATHE HAJOTH HA
nosepxuHocTH 3eped Hedenansa. Toamuna ckonsienns He npessimaer 1 mm. Perxe
BCTPEYAeTCH OH Cpe/Il MIMHMCTO-THAPOCIIOINCTHX nceBfoMopdhos no Hedemnny

(mupeymreiinos).

Heer mmaepana cHexEO-0eINIT, sKeaToBaThiil, Croskenne semmnctoe. B mpo-
onrmueckn uzorpounnit. Ilorasarenn mpe-

XOAmeM CBeTe MUHepaJ Oyphti,
dowireHus Bapeupyior or 1.48 no
1.50.

B rabn. 80 npuseyien xummye-
ckuii amanms axnodama (amamm-
tuk 3. M. Popomenxo), HaliieH-
HOI'0 B pailioHe DA3BUTHA ANATH-
To~-cheHO-Te(eINHOBLHIX HOPOJ B
poaunre p. Jlasoiiok. llopumien-
HOe CcojepiKaHHe meiodeil CcBs-
3aHO, BEPOATHO, ¢ TPHMECHIO
gefemiHa, Taxk  RKak amirodau
Ui aHaauaa cockabameaicsa ¢
HOBepXHOCTH 3epeH 95TOro Mu-
mepasa. llepecuer Xummaeckoro
analnaa (opumech nedennna yuau-
THBAJNACH M N3bATA U3 OPMYIIb)

te
1100

900
700

500
Jag
100

Pue. 99. Kpusan marpesanua ammodana.

HOo3BOJIAET HaHRCaTh IMIMPDHYCCRYIO d)OpMYJIY XHOHHECKOTO a.)mod)aﬁa B CJe-~

IyIOmeM BHje:

Aly03 - 1.95i0; - 5.1H,0,

Coekrpanpuniil apajins paceMaTpHBAEMOTO MUHEpPAJa NOKA3ald, KpOMe oC-
HOBHBLIX ajemeHToB, Haamume Cu, Ba, Sr u Mn.

Xumnueckuii anajins axacana

Tadanma 80

Monery- Monery-
Kownomonpsc | Degomel e |y, | Bocone) mtnmie
qecToa YecTpa
|
Si0y . 35.99 599 | CaO . )28 47
il . 1.29 16 | Nay0 A <298 43
Aly04 2623 | 256 [K,0 . o185 19
FesOy 513 36 Ho0 . .| 2283 1264
MgO .64 15
Cymma . . . ,|100.01

|

Jndpdepernuantuas Kpusaa Harpesanma admxodana (puc. 99) obHapy:ku-
BaeT sH0TepMEteckuit apdert npu remumeparype 170° u cimadiii HKzoTepMmTe-
ckuil aperr mpm Temmeparype 950°.

Bynsaspur

OGoraufeEHHMHA BOJOW M YyrAGKUCIOTOH THTAHOCHIHMKAT
peAKUX 3eMeidb H KajdbHuA

Amopgnniii

By}l’LHBpHT TeCHO CBfAABAH C PUHKOIMTOM M JIOBYOPPUTOM, Ha KOTOPHIX OH

ofpasyer Kopku.

B mundax munepan ciabo seaToBarThil 10 GecHBeTHOTO, ABYIpPEXOMIsALT,
CpefHuii IoKasaTeab mpeldoMieHus Bymasanpnra 1.610—1.618.
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Hupdecur
mZrQ, . nFe,04 - pSi0, - ghl,0

A mopghriii

Hupdecnr — wouanounptil IpOJYKT THNEPIEHKOTO H3MEHEHNs HB/HAINTA.
{Tockonbkry coflepsranme aBJIMANATA B ANATHTOBLIX HOPOJAX HEBEIUKO, U pde-
CHT B IIpe/leslaX anaTAToBHX Teq BeTpedaercsa peiko. Hoapoduo usyuen nupde-
caT, obpasylomuiica no spuannry nermatutos (Jlopdpman, 1962). 9ro nopom-
KOBATHI MeJKOUeIIYHUaThil arperar cpeTio-’kenToro npera, ofnuno olpa-
3YIOMil KOPKM Ha TOBePXHOCTH Bhijlenenuil asAnaanra. [lokasarens npenom-
aenmsa ero 1.592.

Onaunx
510, - nH,0

Amopgruiii
lnpoxoe passutue onaia wabuwianoch B paje 30H MMIeprene3a Ha Topax

IOkcnop u PacBymuopp. Jror mmpepan Obil Haiijlen B NPHIOBEpPXHOCTHBIX
Y4acTKax 30H BMecTe ¢ apirodagoM, ralayasuToM I MOHTMOPHIIOHATOM.

Puc. 100. Passurme onaxa (memnoe) mo uepemuny. Mlaud, c
amanusatopom, ysea. 20.

Omnaxobpasyer ncesiomopdoant o HedelnHY, 3aMellad KAk MeJIKO3e PHICTEI i
HedeMH JHH30UeK MEJIKO3ePHICTOro0 uiloNuTa, Tak W Hedenuwn KpynHuX 6mo-
KOB KpyHHOOJOKOBHIX anaTiTo-He(eJMHOBLIX arperatoB. oSaMemenme Havnl-
HAeTCA ¢ KpaeB 3¢peH, B IeHTpe HHOIAA MOMKHO BIJIETh HeH3MeHeHHEL it Hedennn
(pme. 100). Pesme Berpeuaiores Toukue UpOKHIRE (2—3 MM), HeJUKOM CHO-
JKeHHEIE O0HaJioM.

CroekTpanbHb anaiuns omaia W3 mceBJoMopdosbl 0 KPYIHOMY 3epHY
Hedennua KpynHOOMOKOBOH HOPOALI Aai CIeNyIInue pPesyabTaTbl: CHILHEE
munun Si, cpepuue guanu Mn, Fe, K, Al, Na, Ba u Sr, cradue nuanun Mg,
Nb, Bi, Ca u Ti, ouens enabuie quamu Be, Ga, Mo, Cu, Zr n Li.

[{Ber omama swemroiit wau Genniil; MuHepad moJyupoapaunsiii. Bieck crex-
AAHHBL, TBepiocTh 5—6, xpynkmit. Wamom ero pakoBuerThii. VenbHHID Bec
1.89. Mumepan wusorponsnii, n=1.468—1.470.
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Ha mopomxorpavyme omnajia ofHapysKeHs HeMHOTOYHCIEHHEE caadue oTpa-
JeHUWsi, NpUHANJIeKAMEe MeXaHWYecKod mpuMecu HedemaumHa.

Xaanepon
Si0,
Crpuimokpucmaaiu eckutt

B Xubunax xannenon ussecred pasuo (Munepans Xubuncknx i Jlosozep-
ckax TyHAp, 1937). B anaruToBsX Tesax B 3aMerHOM KoiauuecTBe oOHapy#ieH
B TpeI[MHHLIX 30HaX BHBeTpHWBaHua Ha rope lOxcumop, B IpHIOBEepXHOCTHHX
ydacTkax soH rumeprenesa. Cynd mo accommanmu, ABAAETCA IPOJYKTOM pac-
kpucrannuzanua onaia. Cojepsranue ero B oJHON U3 TeXHOJOTHICCKHX Ipo6
amaTuTo-HedeluHOBOI TOPOjbl COCTABHIO OKoJo 2 Bec. 0.

Xazmejion obpasyer Hebomasmue Henpasuibane Bejleaennsa (1 mm—1.5 em)
cpejil TAMHUCTLIX MmHepanon. Mumepax cepwiii, odenb muorusii. Or onaja
oTamuaerTcda mo yaeabuoMy secy (2.4) m reeppoctn (Buime 7). Baskmit, n=1.531.
Ilpn narpesanmn Boijleasierca o 6% Bopsi. CoekrpanpHbiii aHATA3 XamdnejoHa
Gau30K K CHeKTPAIbHOMY AHANU3Y omazna.

F'mapooxticam aenesa

* TETHT, JNeOUTOKPOKIT, CHPOrETUT.
FeOOH, FeOOH, FeOOH - H,0.
Pombuveckas cuHeoHus 2udpozesn

OGpasywor eunpie ToHkume cMecun. HoamuectBemHo upeoliajair TéTuT
U THJIPOTETHT.

Tétur u rugporéTHT B Hpe/lelaX anaTHTOBLIX MECTOPOFKIEHHI paCIpOCTpa-
HeHH TONLKO BONH3M TOBEPXHOCTH W B TPenMHHHX B30HAX IHNUepreHesa.
Costepsxanme THAPOOKHCJIOB jikelesa B amaTUTO-He(e MHOBLIX TOpPojax, H3-
MEHEHHBIX HK30TeHHLIME Xpoleccamu, coctasiser ot 0.1 o 6.0% (9 ompene-
JeHHI). :

Térur u rupporéTur NpUCYTCTBYIOT B rUTIepreHHLIX MnpeyinTeiinax — mpo-
AyETax pasjoskeHus HedesuHa, okpammsasd nux B 6ypuiil neer. B Bujie kopouek
I MPHMA30K MX 9acTo MOKHO HabalolaTh Ha sepHAX amaruTa, peske — cheHa
I 10JeBOro munaTa. XapaKTepHE TOHKUe BhijleJleHNs HTHX MHHEPAJOB IO Tpe-
muHaM OT/edbHOCTH U II0 cOAiHOCTH B HedesWHe, MOJEBOM IMnare, IApOKCe-
Hax, wHOrjAAa B amarture. I'éTuT M IuAporéTuT arRTMBHO 3aMemalor TUTaHoMAar-
HeTHT, y1acTBYIOT B COCTABEe AK30T€HHBIX IPOAYKTOB PasioKeHuA MHPOKCeHOB,
am¢ubosoB m JenujoMenaHa.

Hspenra ru/ipooKucIbl s#eeda BCTpeYaloTCs B BHAE MOYTH MOHOMHHEpPAb-
HEIX BHIjlefleHuil o TpemunaM. Bo Becex caydasx TéTET W IHAPOTETHT COUpPO-
BOMRAIOTCA TIMHHCTHIME MHHEPAJaMH, ¢ KOTOPHIMH OHH 00pasylT TOHKYIO
cMech. Ha moBepXHOCTH 3epeH aNaTHTa KOJIOMAHLIE HACTMIH INAPOOKHCIOB
JKejiesa BaKpPeIUIAITCA MOHTMOPHIIOHUTOM.

IiBer Oypkiil, cnekTp oTpameHHA XapaKTepuayercd pe3KuM MaKCHMYyMOM
norizomenns B uwHTepBase BoaH 400—600 my (cM. pue. 32). UHTeHCcHBHOCTD
HOrJIOMeHHs CBeTa 00pasnaMu H3MeHeHHBIX runepreresoM nopox upu A=>500m p
HCIIOJNL30BAJIACH ABTOPAME /1A ONEHKH KOJHYECTBEHHOTO COJlep/KaHuA B HUX
THAPOOKHCIIOB 7KeJead.

Leer mopomxa Oypeiil, opaHsKeBhlil, HHOT/Ia KOPHYHEBE ¢ KpacHOBATHIM
orreEKoM. TBepmocrs 4—95.5 (B NIOTHBIX BHIJAENEHHAX).

B muandax rafpooKucEl Kenesa UMEI0T 3eMINCToe CIo/KeHNe, HO MeCTaMu
Mo;kHO Ha0Jio/laTh TOHKHE 9YellyiKH H MeJKHe BOJOKHA, OTIMIAIOMUecH 34-
MeTHEIM IUIGOXPOM3MOM B OpPAHIKEBHIX M KpacHoBaTo-Oypux tosax. Yemylikm
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U BOJIOKHA, TIO-BH/IMOMY, ABIAITCA JeNHAOKPOKHTOM. B ammumdax rmmpo-
OKHCJLI 3Kejesa cepoBaTo-Oesible, M3peJKA BCTPEYAIOTCH OpaHKeBO-KPACHEE
BHYTpEeHHNE pediexch.

XHAMIUecKHil cocTaB TéTUTA W THAPOTETHTA, no—BnnHmomy, Omm30K K Teo-
permueckomy. HemnocpegcreenHoe ompejiesienne ero 0Kaszajoch HeBO3MOIKHEIM,
NOCKOJIBKO B COBEPIIEHHO YMCTOM BHJle PaccMaTpuBaeMble MEHEPAJL He BCTpe- 4
uensl. [lotepa B Bece mpn marpesaunm cocrasiaser or Y o 16%, xpusuie mo-
TepH Beca oOBIMHBIC s réTuTa H raaporétura. B orHoCHTerbHO YHCTHIX Pas-

Tabonpmuya 81 '
MeEna0CKOCTHRIE PACCTOMHNA TéTUTA

WHTEeHCHB- ty HHTeHCHB- dy Hurescus- dg
HOCTH ™ HOCTh n HOCTh h
1 4,928 3 2.244 6 1.559
2 4.533 4 2.186 5 1.505
10 4147 1 2.097 2 1.472
2 3.330 2 1.989 3 1.449
2 3.222 3 1.924 3 1.408
2 3.016 3 1.881 1 1.359
3 2.965 4 1.797 3 1.316
1 2914 8 1.716 1 1.261
1 2.823 1 1.662 2 1.240
8 2,678 2 1.622 1 1.152
3 2.571 3 1.598 1 11,125
9 2.438
Hpumeuanne. Vceiosus coesnu: Fe-namyuenne, L, =66 sy, o5, ==0.5 Mm. Pacwer mpo-

napenen JI. M. ITosemaesoii.

HOCTAX, 00pasoBaBIINXCH HA MecTe THTAHOMATHETHTA M OTJIOMKEHHHIX B Tpe-
MUHAX, CHeKTpAaJhHLIMUA aHajunzaMu ycTaHoBjieHa nIpumeck Ca, Mn, Mg,
Si, Al Na, BaSr Ve T Gua s

MeskIa0cKoCTHE® paccrosausa rétuta, o0pasylomero NJeHKH Ha IoBepX-
HOCTH aOaTHTOBHX 3epeH, npueegent B Tadm. 81. I'éTur cobpan mocie pacrio-
pesnma anatura B ciaboll conaHoll Kumeaore. MemmiockocTHIe paceToAHUA
XHEOMHCKOTO TETHTA U HHTeHCHBHOCTH OTPAKEHMIl Te e, T0 W y JABYX obpas- ‘
OB TETHMTA, PeHTreHOrpAMMBI KoTopHX mpuBoiut Mnxees (1957).

AmaTas
TiO,

Tempazonarvras cun2oHLa

Aparaz B 4UHcTOM BHJe B TpPENMHHBIX B0HAX THIOEPTeHE3a ECTPEYALTCH
CPaBHHTENBLHO pearo. l'opasmgo dame B Tex ke ycaoBuaAXx mabmonaercs ama-
TazoBBI JEHKOKCEH — CMeCh AaHATa3a ¢ peHTreHaMop@HAM BemECcTBOM.
Auaras u aHaTa30BHIl JeiiKOKCeH B BH/JAE MOPUCTEIX KOPOYEK M OXPHCTHIX Ha-
neToB pasBmBaloTcA Ha cdeHe, acTpoduisure U mamupoduiamTe.

B okzoremmbix ycmoBmsX XapakTepHO pasBUTHe aHaTasza 3a cueT clena.
On samemaer cfeH Kak ¢ MOBePXHOCTH, TaK u mo TpemuHaM. Crnexrpodoro-
MeTPHUIeCKHIl aHAINS CTeNeHN 3aMenieHnA c(ena B TaK Ha3hiBA@MbIX OKHCICHHEX
anataTo-He(eJMHOBBIX TOPOJaX HOKA3aj, YT0o B HEROTOPHIX CIydaax cden
DOUTH NOJHOCTLI0 3AMEIAeTCHs aHaTa3oM M JeilkokceHoM, a obmee co,ﬂepma-.

HUe 9THX HPOJYKTOB B M3MeHeHHOIl mOpole Moker focturath 4%
Mspenka amaras walnogaercd B BUIe TOHKHX NPUMAa30K HA 3epHAX ama-
TATA, KOTOPHIM OH UpHAAeT 0Je[HOo-/KeITLlil 0TTeHOK. i

208



Hper mouru uncroro aHarasa sipRo-opawskeBelii, nelikoxcena — Oolee
Gnepmniil. CrieKTphl OTpaskeHHA opamHi;KeBoro aHaraza u Oyporo cdeHa AaHE
Ha puc. 101. Orpacra amaTasa B IpoTHBOIOJORHOCTE OypoMy ceny He fB-
asieres leeRTHOI — OHA MOJHOCTHIO cOXpamdercs npH marpesarmm jo 700°,

Pagauna B orpamennu amarasa u cerna upu A=460 mp mcmonnzopasiach
A OUEHKH cTeleHd uameHeHns cdema. 3asmcumocts AR% or BecoBmx %

R
100 4
I ar
80t ¢ i
&
&0+ 4o
Wi i
20} er
0 i n . 1 s g i A | i i
400 450 500 600 700 TSOA,ma 0 20 40 60 80  1008x%
Anama3z
Puc. 101. CuexTpm orpamenua  Pue. 102. 3aBMCHMOCTB Memjy cojep-
amaraza (/) u Gyporo chena (2). waumem amarasa (B Bec. %)u AR upn

A=460 mp, yeranapiuBaeMas 1o Wi~
TEHCHBHOCTH OTPAReHNHA YHCTOTO Cfe-
Ha II cMecH.

aHaTasza, Haxo/lAmerocda B ¢Mecu co CdJOHUM (HC[\"V('CTBE}HHHO UMECH), opuBeeHa
Ha pme. 102,

Baeck amarasa cuJabHINL, CTeRJAAHHLI, TOKasaTelh MpeJoMiIeHAS GoJbile
2, TBepAoCTh B ILIOTHHIX KOpPOYKAX oKoJo 4.

CrleKTpaILHBIM aHaJII20M B JTeifKoKceHe, KpoMme cuxbHbx JumHmid Ti,
yeTaHaBIuBawres cujibtinte Juaun St uw Al. Momeo npegmonarars, aro, KpoMe
apaTaza, JeiKOKCeH COJepHRUT omaa u asnodan,

MemsiiockoCTHREE PACCTOAHUA MpaKTHYECKH YMCTOT0 XUOMHCKOTO aHaTasa
suepsuie noayuenst M. JI. Jloppwanom (1962).

Tepmouwarpnr
Na,CO, - H,0

Pombuveckaa cluHzoHus

TepmonaTpuT B HpefelaX amaTHTOBHX Tell BCTPEUaeTcHd KpailHe peJKo.
[lpumasku ero HaGaofaiduch HA CTEHKAX TOPHLIX BLIpabOTOK B mpejeliax
Oxenopekoro amarnroBoro pyAHuka m Ha rope Hykucsymuopp. Ilpmpoja
repmonarpura ycrauosiena M. [, Jloppmanom (1962) nyrem cpaBHenmsa mo-
POIIKOTPAMMEl MHHepaJla ¢ aTalloHHoi. PaccMarpmBaemniii MUHEPAX JIETKO
JMATHOCTLHPYeTCA 10 PACTBOPHMOCTH B BoJe, BCKUDAHUIO B COJSAHON KUCIOTE
u BKycy. BosHUKaer B peayabrate pacTBOPCHNs BHIZTHOMHUTE II0BE PXHOCTHEIME
BOJIAMHT,

OCHOBHBIE DOTAIIbBI MUHEPAJIOOBPA30BAHNA B IPE/IEJIAX
ABATHTOBBIX MECTOPOMRIEHNI

OcuoBuble HauGosiee oO0HmMe HTANLI MUIHEpaJl00Gpa3oBIHEA B upejelax
AMATUTOBEIX MECTOPOAICHNIl BIOJHe Onpe/lelleHHO HAMETWINCE ViKe TpH pas-
Gope ycaoBuii o0pazoBaHusA OT[eJBHHX MUHEPAJOB, IpPH pas/eleHON HX Ha
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TPYIIEL 110 ACCOUMANNN H pacnpocTpateHn0. Tak, J0B0JbHO Y0TKO BLIEASAIOTCH
MEHEPAJIB — HPOAYKTH SK30TCHHHX MpONeccOB M MUHEDAJH, BO3HHKIIHE Ha
MO3/IHMX HTAllaX HHJIOTEHHOTO MEHepaJdoreHesa.

XapaKkrepucTuku, IOJyYeHHble U BeeX MHUHEPAJX0B, TpHHEMAIOMHEX
yuactme B cocTaBe 00OTAMEHHKX ANATHTOM TOPOJ, MOBBOIAIT KIaccuumiu-
poBaTh WX N0 HedoMy psjy npusHaxoB. HanGoxbmuit nHTepec npe/craBisger,
eCTeCTBeHHO, JleJleHe MUWHepaloB ¥ HX PAsHOBWIHOCTEH HA TPYNNL ¢ OJHO-
BpPeMEeHHBIM MCHOJb30BAHNEM HECKOJBKUX CYIEcTBeHHHX IPHU3HAKOB.

Harmne sxe mpusHakm cumrarh cymecTBeHEBIMI [7IA TeHeTHUCCKOI KiIaceudu-
Kalun MuEepanos? /{Be pasHOBHAHOCTH MHHEpAda MOTYT CYNECTBEHHO OTIH-
9arhkcd N0 XUMHUYECKOMY COCTaBY H (DU3MUYECHUM CBOICTBAM, OJHAKO 2T0 He
Beerjla caymsuT yOe[nTeIlbHEIM NPHSHAKOM pasinuHoro cmocoba ux obpaso-
Baang, To ke 0THOCHTCA M K opMaM BHIJITeHHA MUHEpPAoB: B NPAKTHKE CO-
BPEMEHHBIX TIe0JOTHYeCKAX WCCHe/[0BAHMIT HTOT NIPH3HAK 9TACTO SBIAETCH
BeckMa cnopueiM. Yro kacaercs mcesjoMopdos H mepecedeHHIT MEHEPAJILHBIX
arperaToB, TO aBTOPH 7IaJeK0 He BCerja UMeJdH BO3MOKHOCTD HCIIOIL3OBATH
9TH  HAeKHEIe KpPHTePHH.

JIeMeHTADHEIM ¥ B TO ke Bpemsi Hambosee QyHIAMEHTANBHEIM IMOHATHEM
np aHaause A06OH BIAUMOCBAZH ABJICHHI CAYAHT HOHATHE W3MeHEHIe.
NmerHO xapaktep uaMeHeHWil cojepsanHusa, Mopdosormm, cocraBa uw (uau-
9eCKHX CBOICTB MIHeDAJOB B Ipejieliax OJHOI M TOI /Ke MOPOJEl I TPYIILL I0-
pojl HauboIee OTUCTINBO Xapakrepuayer cocod 06pasoBaHuA HTHX MUHEPAIOB
HAH WX pPasHOBUAHOCTE(l, OCHOBHLE¢ YCAOBHA MPOLNECCOB HX BO3HHKHOREHITS
u wmaMenenma (Onummmnkos, 1959; I'puropner, 1961; Mapdymun, 19616;
u p.).

Ionyuenunii npu maydeHHH MUHEpATOB XHOMHCKMX alaTHTOBHIX MecTo-
POAICHIIT MATePHAJ [IO3BOJIALT, NPeHIe BCero, pasfiel]uTh UX HA I'PYLILL 110
XapakTepy pacnpeneJeHus B OJHOM H TOM e MUHepaapHoM arperare. Mexon-
HEIMHE JAHHBIMH JIIS TAROM Kiacenmumyamun cay:kar Kosebamms abCcoaOTHLIX
BECOBLIX COflep’KaHNIl MIHepala B OJ(HOIl M TOI ke mopofie, Kolebanus o0 nem-
HEIX COZlepsRaHNil MHHepana 1o ImnrdaM ¥ 9acToTa BCTPETAEMOCTH MHHEPANb-
HBIX 3epeH B INampax m HpoTodoukax. DBce MHHEpAaJsl THaBHBIX HOpPOI, Cla-
raloIuX amaTHTOBBIE MECTOPOK/eHusA (HA MUHEpajaX HNerMaTHTOB, HIHIeHe-
THUECKUX FHIJ W O3THHX JKIIOK MBI OCTAHOBHMCH HIKE OTHEIBHO), JeJsaTcs
N0 TPH3HAKY pacmpefel]eHAd B HOpojaX HA TPU OCHOBHLEE I'DYIILL.

1. Munepaisi, OTHOCHTEILHO pPABHOMEDPHO paclpejcieHHbie B IMOPOJRAax,
coflepsKaHue KOTOPHIX B OJHOI H TOW e HMopoje Kojelxercs, HO B OlpejeleH-
HBIX IpejeJiaX, HpHueM YeTKo BuABIATCA Hambolee XapaKTepnsle sHade-
HHA coflepmaHuil, Oauskne Kk cpejfHeapudMeTHUIECKOMY, XOTA M HE COBNAAI0-
mue ¢ HAM.

2. Munepamsi, HepaBHOMEpHO paclpejielleHHBIe B I0pOJaX, coleprkanue
KOTOPHIX KojeDiercsi B oUeHb IMIMPOKHX NpeJiesaax, nphueM HpH HeOOJbIToM
YHCJe Onpe/elieHIiT paBHOBEPOATHO JI000e BO3MOKHOe COjlepskanie.

3. Mumepausl, HepaBHOMEPHO pacipee]eHHLe B IOpOJAX, JUIA KOTOPHX
HapboJiee BePOSATHO MM IOJHOe OTCYTCTBHE B IOPOJAe, WM s5¢ CKOIICHHEe Ha
pa3IMYHLIX 110 00BEMYy yYacTRax.

Hackroapko cupase/uineo Takoe cpaBHHTeNLHO Tpyboe pasjeieHme MHHE-
PaJIoB, MOJKHO ¢y uTh 110 pue. 103. Ha Bepxnem u cpefieM rpaduke NpUBOATCA
pacHpe/lefieHne TACTOT COAEpKAHUIl MHHEpPAJOB HepBoil rpymnst (apaTur,
nmapoKcenst, eM. Tada. 1) B yprure ¢ anarmroM. OHO XapaKTepH3yeTcs O{HO-
BePIIMHHOH KpPHBOIL (C IMOJOMKHATEXBHOIN HMIH OTpUIATeILHON acHMMeTpmHeil).
Ha cpeanem rpaduke OpuBOIMTCSA pacipejiesienie YacToT cofepRanuii (B mim-
dax) srupuna, ofpasyionero KaeMK 0o 3epuaM srupur-asrura. llo Bubpan-
HOl HAMH KIacCH(OMKALME HIUPHH OTHOCATCA Ko BTopoil rpymme. B ary
Tpynny mnomajaer, B uactmoctd, 11 anarut lloauBymwoppcroro mectopomnie-
HHS, COJeP/KAHNe KOTOPOTO B O/IHOM U TOM iie MMHEDAJAbHOM arperare sHadvd-
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TeJbHO Koaebnercs, mMpuueM BBUIEJHTH KaKue-imnb0 XapaKkTepHEE COflep/KaHua
Ha OCHOBAHMH MMEINUXCHA AHAJNIOB HEBO3MOHIHO.

Haronen, wwmnuit rpadux (puc. 103, ¢) mamocrpupyer pacnpejerenne
9ACTOT COJep/KaHUi HATPOJHTA — MHHEpaja TperLeil Tpylmsl — B ypTuTe
¢ amaTHTOM.

Ppynner mMumepaxos, BhylelleHHEE 10 NPH3HAKY PABHOMEPHOTO WJIH He-
PAaBHOMEPHOTO paclpejelieHns B I0pojax, nepeduciedsl B Taba. 82 (B ckol-
Kax OTMeYeHEl HEKOTOPHIe 0COOCHHO- W
CTH MHHEPAJIOB, KOTOpHIe paceMarpu- ¥ A
Balorcs mmxke). [ompoGyem mpocae- C6f
JUTH U3MeHIHBOCTE OPMEI W pasMe- a4k
pa KpUCTAIIHIYECKUX WHAHBUIOB Y
MHHEPAaJO0B BbIIQJeHHNX Tpymm, a gpf
TaK:Ke H HeKoTophlie obmme ocolen-
HOCTH WX MOpQoJoTHm.

Jlns Bcex MmuHepanoB mepBoii
IPYNIIEL  XapaKTepHO TIOCTOSAHCTBO Jy
dopmer @ pasMepa sepHa B Ipejie- g_g 6
Jax OJHOIl W Toii Ke TOPOJBI: OHHI
anGo 00aal0T BEICOKOIl CTRIeHLI0
mpmoMoppuaMa, JUO0  BBITOJHAIOT
Mesoctasue mopoj. Mamemenus dop-
MBI B pa3Mepa 3epHA CBA3AHLI, B OC-
HOBHOM, ¢ Y4YacCTHEM 35THX MHHepa-
JOB B coOcTape IIOPOJ pAaaImIHOI
crpykrypel. fprum npumepom cay- w, 8
#ar mopdosormuecKne pasHOBH[I- (.6
HOCTH DJBrHpHMH-aBruTa, THUTaHOMAT-
HeTHTA W mepBas rpynna mopdomo- 04
THYeCKNX pA3HOBHHOCTeil cdena.
TumoM HOpoOJLl B 3HAYNTEABHON CTe-

HeHH ompejendercs gopma m pas- ; /\\ o
Mep sepHa IoJjeBoro mmnata, Hede- 0 10 20 30 40 50 60 W 80 90
auaa u anarurta. llpasga, y amarara

u HedennHA B pAje cAydaeB MMeeT Puc. 103. Pacmpepieqeniie 4acToT copepika-
MecTO OTpejlesleHHOe HeNoCTOSHCTBO 0 H HBEOTOPI;’jaT”;};g;pM‘;fWE L
dopMBl 1 pasmMepa 3epHa B mpejesiax i

0 0 20 0 0 50 &

-

A — KpuBas pacnpefelieHnd PazIN4HBIX COIepHHa-

OJIHOﬁ " TOil. /e nopo/kbl. THE, B Huii anarura (Bec. %); B — KpneBag pacnpeieine-

< i HUA YacToT CojepraHnii: I — NUpPOKCeHOB B Mea0M
CYIIECTBeHHO AanaTHTOBOM arpel a'{e (Bec. %), 2 — srupuna (o6vemMH. %); B — KpuBaa
HHGHIOI[EETCH MEJKO3e pHHUCTBIN, pacupejelieHufl 4WactoT CoaepRaHuilt  HaTpoanTa

- o (oomeMH. %).
KPYIHO3EPHHUCTHIMN ¥ HTOJLYaTHIH

amaTuT., a Takke wupHOMOpHLIT,

KeeHOMOpOHLIT HedelmE W KpyHHbe KpHCTaxasl Hedeamaa. JTO yKa3hBaeT
Ha TO, 9yT0 00a HTH MHHepala y4acTBOBAIM He B O/[HOM Ipolecce MUHEpamo0b-
pasoBaHus.

Musnepaast Bropoii rpymmnst (tabx. 82) mpencraBienst B G0JNLIINHCTBE ClIY-
9aeB BCero OAHOU-IBYMA MOpQOIOrHYecKIMH PAasHOBHHOCTAMH, BCTpeYaio-
mMUMHACA BO BCEX IIOpOJlaX He3aBHUCHMO OT MX CTPYKTY pPhI. Muorue u3 sTHX MH-
pepanos (srupum, ampubon, nenmgomenan) o0pasyloT KailMel BOKPYT 3epeH
MuHepaJyoB nepBoil rpynmei. Mx sameuarennHoii 0c00GeHHOCTHIO ABIAETCA
peskoe Kojebanme pasMepoB KPHCTANIMYeCKHX WHAWBHI0B B Hpefenax of-
HOil 1 Toil ke mopo/st. llupuna u paseuTie KailM SrUpUHAZANNNT HEIIOCTOAHHEI
B PAJIOM pAacHOJO/KeHHBIX 3epHAX NUPOKCeHA, pasmep Tabiuil JemmgoMenaHa
pesko BapwpupyeT B omHOoM mumHge. HepaBHoMmepHOCTH pacumpefielieHHA STHX
MUHEPAJIOB B MOPONAX KOppeanpyercs, TAaKHEM 00pasoM, ¢ HepaBHOMEePHBIM IO
BeJMUMHE pasBUTHEM HX 3epeH.

1/, 14 0. B. Oymsur u np. 211



Tataunma 82

T'pynnst MUHEPAT0B, Boelf0muecs Ha OCHOBAHME 00IMEro Xapakrepa
pacnpefexenns B nopopax, ocofennccreit mopdoxornm, XUMUYECROro cocrasa
1 (usnyecknx ceciicTs

DK30TCHHBIC
MUHEPAJIbI

DHJIOTEHH LI MITHE DaJIb

1 rpynna 11 rpynna 111 rpyona IV rpyuna
Copepmasne wupepa- | Cojeplanae wmunepa- | Peako HepaBBEOMEpPHO paciipefelcnnbie
JOB B Ilopoje Ko- JIOB pesko  Koueb- B 10pPOJAX MHHEpalbl: HamboJee
aebaeTca B onpeje- JleTes,  paBHOBEPO- XapakTepHo JH00 DOJHOE WX OT-
JIEHHBIX DIpefeiax; ATHO 110008 U3 BO3- cyTeTBHG B IOPOAe, MO0 CROMJe-
YETKO  BHIJIeJIAIOTCH MO;KHBIX  COJlepita- HHA Ha PAaaIMYEEX 10 00BeMy
nambosiee XxapakTep- AUl yuacTRax.
HBLE COJepRanns.
e s LES* Erragr e
Anarur 1, Aparur II. Kaukpnant. DpaHKoInT.
Hedemun. (Hedemnn 1II). Cepgannr. MMaGaguT,
Honesoit mnar. (Hospmenne rpukima- | Yeenarnr. Tomeonnrt.
HOCTH 110J1€BOT0
mnara).
Apynap. Hatpoanr. Harponnr.
TuramomarneTnr. Mozt wibMennT B | AHAJXBIUM. DuAInICHT.
THTAHOMACHETNTE. Hekronnt. JinGenepnr,
OrupuH-aBrAT. Drapu. BostokaueThl 9rupuH. | MOETMOpHILIO-
HUT.
Cépen I. - IlpusmaTnyeckuii Bonowenerniy cden. | Beipeqanr.,
cihen,
Jenupomenan wemyii- | Tadnnruarmit  aenn- | ToEKouemyingarToil | Canonnt.
AT, poMenan. NeNNAOMenaH, Honvponnar.
Puuronnt. Jlosuoppnr. Pamaanr. l'asyasnr,
Acrpoduiant. laapapruns.
Ambudon. Bonoknuerwit  ampu- | Raomunur.
! 6o,
IHUIMATHT. : lemarnr. Annodan,
Jlamnpodmianur, ManranmiabMenuT, Hupdecur.
IpaHanuT, Marsernt. Omnan. Xanme-
JOH.
[Tapur. Bynwaspur.
XalXbRoMApuT. I'érmr.
TupporéTur.
MToopuT. JlenugorpoRmt.
Buaamwomur, Anaras.
Haabunt. TepmonaTpur.

Tpernst rpyuna oHAOreHHLIX MUHEPAJOB XapaKTepPH3YeTcsl HepaBHOME PHHIM
paspuTHEM Ha UFPHHH‘IBHHHX yJyacTrax HOPOI[ KaK OT/leJIbHbIX RpHGTaJI.T[Pl-
YeCKNX WHAWBHIOB, TaK H MOHOMUHEpAJILHHIX arperaTos.

Jlast MEHepasIoB BTOIl TPYNMH BechbMa THIHYHA BojJoOKHHCTas dopma (HmeK-
TOJHT, ACTPOQHIIHT, BOIOKHUCTLIE PasHOBUIHOCTH Srupuma, cheHa, amdpu-
Gosa), MeTesqLYaThie, pajUalbHO-TYUYUCTHEe W Hapalie/bHO-ITecTOBATRE aTpe-
ratsl (KaHKpPUHAT, HATPOJHT M Jp.).

Jxzoresnsle MmHepaJn (YeTBepTasi Tpymma), 3a peJKHM MCKIHYeHHEM,
xapaHTepnaym’rcﬂ TOHKOAUCHNEPCHBIM COCTOAHMEM; Cpejli HHX UpaBHﬂTBJIBHO
MHOr0 amMopdHLIX coeamHeHHil (ammodad, wupdecur, BYIBABPUT, OUAT).

Bonsmoit uaTepec mpejicTaBIANT U3MEHEHUA XWMUUECKOTO cOoCTaBa u qu-
3MYECKNX CBOHCTB MHHEpAXOB AlATHTOBLIX MECTODO:K/eHMI, HO IOJyYeHHHH
MaTepua No3BoJseT NPOAHAIUBUPOBATD B 9TOM OTHOIIEHHN B OCHOBHOM TOJIBKO
HauboJee JleTalbHO H3ydYeHHHe TIaBHbe MuHepaias. (Dusmieckue cpoiicTa
denryiigaToro JemujoMeNaHa BEJIEP/KAHL B Opeferax Bcex mopoj. Duamue- -
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cKmMe cBoiicTBa cdema, HCKIIOuas €ro MpU3MATHYECKYI0 PABHOBHJIHOCTE, UETHKO
ONpeAeNIAITCA THIOM mopojgsl, B cocrase I{OTOpUﬁ aToT MHHBPHJI IpHHHMaeT
yaactre. To e B mosnHOll Mepe 0THOCHTCH W K (JU3MYECKEM CBOHCTBAM HIUPIH-
apraTa. Turasomarserut, ofiajlalomuii BEIEP/KAHHEIM XUMHYECKIM COCTABOM
B TIpe/lelaX BceX o0OrameHHBIX AMATHTOM IHOPOJ, 00HAPYKHBAeT SIBHHE He-
3aKOHOMepHLIe Kolde0aHNUa B CTpYKType paclazia TBep/oro pacrBopa, KOTophHe
ONpeleIATCA PA3BUTHEM B HEM I03/[HEro MJIBMEHNTa, 0 CYIMEecTBY MIHEpaIa
BTopoil rpymmst (tabm. 82).

Ranuwensrii 1mosieBoil mnaT mopoj mpu BEJIEP/RAHAOM XIMIYECKOM COCTABE
OTJIMYAeTCA Pesko HepaBHOMEpHOI CTeNeHBI0 TPHKIWHHOCTH W YIOPAM0YeH-
Hoctu. Jlua oObscueHusa srToro sipnenmss OoJabIIOll HHTEpeC TpeACTaBISOT
mabmonennsa A. C. Mappynnua (19616) sa mocaenoBaTeabHOCTIO MpeBpame-
HIH 10JeBHIX NATOB B TBepHoM cocTosuum. 1lo ero MmueHmo, KajiueBo-gaTpue-
BEIC I0JIeBLIC HINATH KPHCTAIIHBYIOTCA MeTacTalHIbHO B BUAE TOMOIeHHEX
HeyHmOpANOYeHHHX MojAufmkannii, a Bce mpoume ux (opMel 00yCIIOBIEHE!
NpeBpameHnAME B TBepjoM cocTosaun. C proil TOUKM 3peHHA KAaJIUEBLIl I10-
JeBOil mMmaT AmATHTOBHIX MECTOPO/KJAEHHII ¢ OTHOCHTEIBHO BBIEp:KAHHOIM
TpuEdnEEocTEI0 (A, =0.13, namarie cemuz ompeleNeHIIl) MOKHO CUHTATH
HpaKTHYeCKH HEW3MeHHBIM, a BCe NpouYHe CTPYKTYpHHE pPA3HOBHIHOCTH €T0
pacecMaTpuBaTh Kak pe3ylnTaT BOsAefcTBHA HAJOKEHHBIX IIPOIECCOB HA 3a-
KPUCTAJXTN30BABIIMIICA T0JeBOMH IImar.

Hedemirn anaruToBbIX MECTOPOKIEHIIT B IeJOM HMeeT BbIjepiKaHabIH XIMI-
YecKUii cocTaB M rmocTosnnnie nanueckue cBoiictsa. Bmecre ¢ Tem pacmpese-
JeHWe TBepIHX W ras0BO-3KUIKUX BRIIOYEHHII B HTOM MUHepaie, KojeOamus
cojlepsRaHmil HEKOTOPHIX DIEMEHTOB-IpHMeceil B COBOKYIHOCTH ¢ paccMOTpeH-
HBHIMHI Boie 0CO0eHHOCTAME W3MeHeHHs Mopdodormm HeeanHa HOZBOJMIOT
BaKII0YUTH, 4TO OH IpeTepliesl H3MEHeHHA II0Ce KpHCTAIIN3anud MmOpoj.
WmeroTes ocHOBaHMA [pejnolaraTh CymecTBOBAHME B mOpojax ocoloii rexe-
pamuu Hedenuna, KoTopas A0iyiHA OHTH OTHECEHA KO BTOPOIl TpyHNe MOHepa-
108 (cM. Taba. 82).

[IprMepHO TO sKe, 4T0 m B orTHomeHnH HedeJMHa, XapaKTepHO W JIIs ana-
THTA, CHATAIONIEro MeCTOPOH/IeHH A, HO A amaTHTa MMelTCA BCe OCHOBAHMIA
TBEP/O BLIJIEJUTH pasiangmanie reHepanuu. OJHA M3 HUX [0 BCeM IPH3HAKAM
OpUHAAJIEKUT K nepBoil rpynne MumepainoB (rabm. 82). OrmocmTenbno pas-
HOMepHOe pacHpejeienie B o0beMe MOpoOJ, Bhlep:aHHOCTH GOpME 3epHA,
XUMHYECKOTO COCcTaBa W (UBUIECKHX CBOHCTB — THNNYHHE NIPUSHAKU Beell
MACCH MEIKOZePHHUCTOTO amaTHTa amaTHTo-He(peImHoBHIX mopoj. Pesrme Xo-
ae0aHmsT pasMepa 3epeH KPYNHOSEPHUCTOIO W HTOJLYATOTO ANATHTA AIIATHTO-
HeeJHHOBRIX 1Opoj (CM. amaTHT) CBHETENBLCTBYIOT 0 BO3MOMKHOCTH BOZHHEK-
HOBEHWI 9TUX Mojudukanuii 8 mporecce mnepexkpucraminusanun (amarmr 11,
rabu. 82). Amann3 nopeftenua cojep:kanna SrO B XuORHCKOM amaTure cBHJe-
TEJBCTBYET O BO3MOMKHOII ero HalloyKeHHOIl 30HAILHOCTH, 4TO 0co0eHHO Xa-
paKTepHo JuIs amaruTo-chero-HedeanHOBLX NOPOJ (BTOPHYHLIEe 30HB anaTATa,
amatutr II, taba. 82). Haxomeu, mopdomorna amaruta lloausymaoppckoro
MECTOPO:KJIeHIA, MeHee paBHOMEpHOe paclpe/eleHne ero B mopoiax W Pesko
HeBhIJlep:KaHHOe cofepikanue B Hem SrO moaBosiAlOT paccMaTpHBaTh ero Kak
ocobyio MogudUKAMI0 — PasHOBHIHOCTD allaTHTA, KOTOPYIO NEIHKOM clejyer
OTHOCHTH KO BTOPOIl BLIJICJEHHOI TpyNIe 9SHJOTeHHLIX MHUHEDAJoB (amaTuT
IT, Tabxn. 82). To ke oTHOCHTCA M K NOYTH BOJOKHHCTHIM arperaTaM amaTuTa,
Pa3BUTEIM HA KOHTAKTE CpelHE3epPHHCTLHIX STUPHHOBHLIX He(eJUHOBHIX CHEHI-
TOB M anaTuro-HedesmHonmx mopox (ropa Kysanmop).

Irapun, TabauruaTeiii nenugomenan 1 aMpuOoNE 001a/Ial0T HeBhIep/KaAH-
HEIMH (QU3HYeCKUMH CBOMcTBAMI, TaK ke KoJelIommMucs B mpefiesax ojHOMH
i TOII 5Ke TIOPOJILI, KAK M cojlep/kaHne HTHX MHHEDAJOB H pasMep sepua. B or-
HOWIEHUH HHIOTeHHBIX MIHEPAJ0B TpeThell TPYNILI MOMKHO TOJNBKO OTMETHTE,
9TO JUISL HeKOTOPHIX U3 HHX (BOJOKHHCTHII BTUPHH, BOJOKHMCTHI cen u 1py-
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rue) QUKCHApOBATHCH SHAYATEIbHbE KoJdebauua GUanIecKUX ¢BOIICTB, HAMHOTO
MPEeBHIIAIIAEe BOCHPOUBBONUMOCTE onupefenernuit. Haxomenm, nmodrm Bee 1m-
nepreHHbie MIHepaJLl 110 CBoeil IpHpojie ABAAIOTCS 00pasoBAHHAMM C Pesko
HEeMOCTOAHHLIM XHMHYECKUM COCTABOM M (H3MUeCKIMN CBOCTBAaMI (CMEIIAHHO-
CJAOMCTHIE CUIMKATE, KOJJIONIHBIE MUHEpabl, THAPOORHCIBL).

Mur pacemorpenn MEHepaJbl NOPOJ, CIATAIONUX ATATHTOBLIE MECTOPOKIE-
HusA. ABTOPH He pacHoJaraioT JOCTATOUHGIM MAaTepualoM JUisi mojpodHOTo
aHajH3a MHHEDAJIOB TETMATHTOBBIX TeJ, HO camoe obuiee cpaBHEHIE OKABHI-
BAeT, UTO MUHEPANH MerMATHTOR OTHAWYAIOTCH PAOM XapaKTepHHX ocofeHEHo-
creii. Craralomuil mermMaTnTs KpyHTHOKpHcTaIndecknil Hedelun XapakTepn-
ayercst B DOJbIIAHCTBE CJYyd9aeB Pesko HEBHIEPIKAHHLIM pPazMepoM KpHCTAJ-
aoB. To ke oTHOCHTCA W K TEMHOIBETHLIM MUHEpallaM, MIpUIeM B COCTaBe Ter-
MATATOB CYIIECTBEHHYIO DPOJb urpaior amdubon u srupuH, NIpeACTABJICHHLR
npaBuAbHEIMA WHAuBUAaMH. Pacopefeinenue MumnepaioB (B TOM €Uucle H aK-
IEecCOpPHBIX, — PHHKOJINUTA, KHONWTA, DHUTMATUTA, JaMIpoduIanTa, DBINA-
IUTA) B MEIMATHTAX 33 PeKUM HCKIIUEHNEM pesko HepaBHOMEepHoe.

(Puznueckme cpolicTBa srupmHa, amubosa, JenmmoMeldafa M IOJEBOTO
mnarTa B NerMaTHTax 9acTo 3aMeTHO KoJeOaioTcs B pasimdHnX KPHCTAJIaX.
AnaTur B nerMaTurax paccefin, pexe odpasyer CROIIEHUs, NPHYEM COJleprra-
une Sr() B amature Takux oGocoOnennii He Bhijep:kano. B nermarurax um onm-
reHeTHYECKUX FRMIAX, NO-BHAEMOMY, MOJYTHIM pasBuTHe Hambojee MO3THHE
ero PHJOTeHHEE reHepamui (alaTHT C HATPOJUTOM).

Bee nepeunciennpie oco0eHI0CTH IETMATHTOB, PACHPOCTPAHCHHELIX B paiione
anaTHTOBRIX MECTOPOM/eHHIl, CBUETENLCTBYIOT 0 TOM, 9T0 OCHOBHBIME (IO
peayibratam) nponeccamu nx (OpMHDPOBAHWA ABHINCE TIpoiecch, OaMakxme
(mo He wjueATHUHEIE) TeM, KorTopbie 00ycaoBHMIM pasBUTHE B I0POZlaX MECTO-
POMKJIEHNIT MHUHEDAIoB BTopoil rpymuer (em. Taba. 82).

Yro Kacaercda IMO3IHMX DHAOTeHHLIX FKHUJIOK, TO B OCHOBE cBoeil OHH CJO-
JKEHLl XapaKTepHBIMU 110 cBoell Mopdoaornu mozfHUMN SHIOI@HHBEIMI MIHe-
pajiamu (BONOKHMCTHE STHPWH, cdeH, HeKTONNT, ACTPOPWAANT, TOHKOUYLMYH-
vaThiil JenugoMes aH 0 p.), KOTOphe B TOM ke Bujle HPOCJIeKuBalOTCa 1 B IO-
pojlax, U B HerMaTuHTax.

B menoM B mpegenrax amaTMTOBBIX MeCTOPOKIEHHII MOMHO BBHIJIEIHUTH He-
THIPe OCHOBHLIX THIIA NPOUECCOB MUHEPAI000pasOBaHMA.

1. OrnocurenpHo QUBNKO-XMMHUYECKH paBHOBECHLIE MPOIECCH KPHCTaJ -
3aluy OOJXBITHHCTBA IOPOJ, CJAATANAX amaTHTo-Hede MHOBHC Tela (Marma-
TOFeHHBIE IpoHecth MuHepanoobpazoBanus).

2. lllupoko pasBuThle, HO B pasanyHol (GopMe W CTeleHH NPOABUBIIHECH
Ha pasiuyHAX yYacTKAX IMOpojl HepaBHOBeCHEe TPONECCH MHUHepaioodpaso-
panmsa (aBromMeramopdmueckme m Hambosee BLICOKOTEMIEpATYpHLIE ITHeBMa-
TOJAUTUYECKHE TIPOLECCH).

3. Pesko HepaBHOBeCHLIE, TPOABNBINNECA TOJLKO Ha OT/CIBHBIX yYacTKax
LOPOJA 103[HHE OSHAOrEHHHE NPONecch MHHepaTooOpasoBaHuA (Hallo#KeHHbIe
THEBMATOANTAYCCKIS W THAPOTepPMajibHbie MPOeceH).

4. OxsoreHHBIe TPOLECCH.



ACT b [ii

OCHOBHBIE T'EOXNUMNMYECKHUE OCOLEHHOCTH
XUBNMHCKUX AIMATUTOBBIX MECTOPORIEHNN
N BOIIPOCBI X TEHE3HCA

CPABHUTEJLHOBLIN AHAJINS XOIMHYECKOTO COCTABA AIATHTOBBLIX
TEJI H BMEIAKIMIX AX IOPOJ

XapakrepHoii 0c0GeHHOCTHI0 He(eIMHOBHIX CHEeHHTOB, CJaralommx Xu-
OGmHCKMIT MACCHB, ABJAAETCA HX IepPeXOJHLIN XapaKTep MesK/y THIUTIHO MAACKH-
TOBBIMH W THUHYHO armanToBhiMu HedemmuoBhiMu cuernramiu. Hoaddummuenr
arnanTHOCTH OOJBITHHCTBA MOPOJ, cjaranmux macens, Oamzok k 1. dra oco-
GeHHOCTH OTpaskaeTcs HA MHHEPAJHHOM COCTaBe IOPOJ H Ha XapaKTepe acco-
nmanumit Mmusepanos. Tak, Hapsagy ¢ THOMYHBIME I8 MUACKHTOBHX MOPOJ
MUHepajZaMu TuTaHa: cemom m rturamomarserutoM (I'epacumocrmii, 1956),
B HUX NPUCYTCTBYIOT MUHEPAJL armamToBHIX TOPOJ: JaMIpo(uiauT, acTpo-
(I)HJIJIHT, PHHKOJUT W HHOIUT, HapAALY ¢ TAKHMH KOHOEHTpaTOpaMy KaJdbIHuf
B armauTOBHIX HOPOJaX KAK DBAMAJUT-DBKOIHT MHUPOKO PazBnThl O0raThe Kaldb-
nueM NUPOKCeHB (drupuH-aBIUT) U cgeH.

Huas Bedenmnopmx cmeHuToB armamroporo tuma B. U. epacmmopcrmii
(1956) meyensier caepyromme raasabie saementsi: O, Na, Al, Si, K n Fe.
Hegenunossie cnenutsl XuGmuckoro Maccupa OTIHYAIOTCS IOBHIIIEHHBEIM CO-
Jepswannem Ca m Mg, Koropsle HapsAy ¢ HepeYNCIeHHLIMA BEIIE DIOMEHTAMHE -
MOryT OBITH OTHeCEHEI K Tpymue riaBHBX. OTHOCHTENBHO BEICOKHME COJ@p/Ha-
HusA Ca mw Mg — ornmumresnsHan depra He(eIMHOBHIX CHEHHTOB MUACKUTOBOTO
THTIA.

llosenenne dochopa B nopomax XuOMHCKOr0 MAacCHBA B OCHOBHOM aHAJO-
IHYHO TOBEJeHHI0 3TOTO 9IEMEHTA B MHUACKHTOBHIX He(eIWHOBHIX CHeHHTAX
JApPYruX MaccuBoB: Qocdop CKOHHEHTPUPOBAH B amaTUTe, JOMOHOCOBHT jKe
BCTpedaeTcs pejlko. DoJbIIO MATepec NpejcTaBiseT Hajudue B XHOMHCKAX
moposiax «pacceanncro» goedopa, KoTopHiil PEKCHpyeTCHs B YHCTHX (parmuAX
nopofgoobpasylomux MmHepajioe. Ero mpucyrersue yeTaHoBIeHO B HedennHe,
mIpoKCeHAX M IMOJEeBOM InmaTe Bcex mopoj mMaccusa (17 ompepemenmii). Briam
HOpon3Be/ieHbl KOJIMUECTBCHHLIE OTpe/IeeHNsI Co/lepsRaHuA alaTnTa B Hopojax
¢ Ieapio yCTAHOBIGHUA poin paccesiuaoro gocdopa. B mpode maccusrorO doiia-
ura (kmaccet > 10 p) yeramoraeno 0.20 sec. % P,0, um Bcero 0.2 Bec. % amna-
taTta. Docdop amarura cocTaBHI TONLKO MOJOBHHY OT o0mero cojepskaHus
P,O; B ¢oitaure. B npobe maccusroro yprura (kmxaccs > 10 p) ycramosiaeno
0.48 Bec. % P,0, u 0.70 Bec. % anmarura (0.28 Bec.% P,0;).

Honyaennnie asropamm uudpsr mo obmeMy copepmaruio POy
B yprute u ¢oiiguTe U N0 COAEPKAHNIO B HOX AamaTuTa NOKa-
3bIBAIOT 3HAUMTEALILI npouent paccesnHoro ¢ocdopa (0.19 m 0.20
Bec.% P,0,). Xora atn mudpel u Heab3A CUMTATH TOYHEIMHM, TaK KaK 9acTh
amarura (o 20% or obmero ero cojep/KaHmHs) IPH AHANHBAX MorTia OHTH
noTepsAHA, BCe jKe pacceAHHEHIT (ocdop UrpaeT He MeHee BaKHYI0 POIDb, UeM
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fochop arumeccopuoro amarura. Cosmepmamns P,0; B xubOunmurax, oiinurax
u pucyoppurax Xubun Briie, ueM B He(eIHHOBHX CHOHNTAX JIpyiHX pailonoB
(Fepacumoncrmit, 1956). OrHocuTensHOe coOjlepskanme B HAX pPACCESHHOTO
docdopa moker mpeicTaBAATH He TOJNBKO TEOPETHISCKMIl, HO M NPAKTHILCKHIL
HATEpeC.

Dopma Bxoxenns «paccessaroroy pochopa B cocTap NopoRoobpaszyOIHX
MIHEPaJXoB MosKeT ObITh caMoil pasrooGpasnoil. lasecrHo, 9o Kpemuuii B ompe-
JIeIeHAHX CTPYKTYpax usoMopduo samemaer dgocdop (msomopdusi pax ama-
rur—Opuronnt). He mckiaoveno, uTo B HEKOTOPHX CHIXKATAX B HeszHAYH-
TEJABHOI CTeNEHH MMeeT MecTo WzoMoppHoe BaMemjeHWe KpeMuUA (ochopoM.
Hanpumep, B nmpoxceHax MOKHO lpeJCTaBUTL M30MOPPHLIE 3aMEIEHUS 110
cxeme

Ca(Mg, Fe)Siy0q—> Na(Mg, Fe)PSiOg.

Uro e racaerca Hedenmma, TO JUIA Hero TPYAHO mo00paTh CPABHETENLHO
IPOCTYIO CXeMy reTepoBajieHTHOT0 3aMemenua Kpemuns gocdopom, Tem Gosee
910 cojep:RaHue ocdopa B xubmrckom medelnne Kopperaupyercd € cojeprra-
HieM ranpouA. Ilpu usyvennn medenmma anaTHTOBLIX MECTOPOASHHI B HOM
OTMEYAINCH 0YeHb MeJKWe, TOYeYHEe, HHOPO/HLEE BKIIUEHNUA, KOTOPHEe MO-
Tyr OmTh mpejcrasientr anatutom. [[pucyrcrsue dochopa B Hedeamne B Ta-
KOM caydae Mozker OLITH 00YCTOBIEHO MOJKIMH TBEDAHIMH BRIIOUOHHAMH ana-
THTa. JlBa paceMoTpeHEMX mpmMepa, OeaycJ0BHO, He MCYGPIEBAIOT BCEX BO3-
MozEnX opm yuactus ¢oedopa B coctase noporoodpasylomux CHINKATOB.

Basmpiy MoMenToM siBAeTcs TOT GakT, 9T0 BO BCEX OCHOBHHBIX KOMILTEKCAX
nopoy Xubmnckoro maccusa ronebamma B cofepianmn P,0; momuumsiores
OIIHIM M TeM ke saxoHoMepHoctsaM. A. B. Bucremmycom (1962) ycramosiaena
TBep/ias KOppPelAnHoHHAA 3aBUCHMOCTHL MY MHHEPAJLHLIM COCTABOM I'pa-
aurougos Henrpausuoro Taus-1lana n copepixannem B Hux docopa. B wacr-
HocTH, Buasaena 76 % monomkurensuasn esasb (r—=--0.76) Memay copepiranneM
B TpaHUTOmMIAX (emudecknx muuepamo u P,0..

ABropamu Onuio oroOpamo 23 npoln HemsMeHeHHEHX mopoj XuOWHCKOrO
MacCHBA BJAJM OT KPYOHLX aMaTHTOBHIX MECTOpOAJIeHIIl, & TaiKe NnerMaTH-
TOB U pasiMYHBIX FKMILHHX mOopog. llpoOsl oTdHpasmch ¢ IVIOMAJH 15 2.
B stux mpobax ompefiensiioch cofepikanne P,0; Kamioe ompejieiieRHe mpo-
H3BOIOCH TpmAAn (amaamruk K. V. Ycenenmcras). Anajuasl IOKa3and,
9r0 B He(eaRHOBHX cueHuTax Xuomm szaBHcaMocTs cofep:anusa P,Og (B of1-
HOM U Toil Ke Mopoie) 0T colep:KAHNA TEMHOIBETHHIX MUHEPAIOB BhIpaikeHa
HACTONBKO CHIIBHO, UTO /IIA BHIABICHHA ee He Tpedyercs cTaTMCTUYecKoil 00-
paborkm Gonbmoro kommuecTsa mudp. B MeIaHOKPATOBHX PA3HOCTAX (o ism-
TOB, XUOMHHTOB, PpUCYIOPPHUTOB M MilOJNT-YPTHTOB (DO CcpaBHEHMIO ¢ WX OTHO-
CUTEIBHO JeHKOKPATOBEIME pasHocTAME) coflepskanme P,0f BozpacTaer B moJ-
Topa-7isa paza (rabm. 83).

Tabnuma 83
Copepscanne PyO; (B Bec. %)) B oTHOCHTENBHO JeHKOKPATOBBIX

H OTHOCHTEJbHO MEeJaAHOKPATOBBIX y4YacTRax
XHOHHCKHX LOPOJ

e i
4 z £ | 5, 3o
o] £ £ Sgo H R
PasHORMAHOCTS E g e E€=B | € = =
= g E | doB8 | £32S
< . = 27Ef | E58S
=] sl =¥ BHERO SEED
Ormocarensno neitkoxparoBas | 0.24 0.19 0.04 0.4% 0:45
Ornocurensao mesanoxparobas| (.37 0.30 0.48 0.85 0.88
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B manbonee Gorarmix docopom wmii-
0NT-ypTETAX OTHOCHTENbHAA POJIb e-
MHYeCKAX KOMIIOHEHTOB 3aMeTHO Bhile,
qeM B MpOYHX KOMILIeKcax mopoj (radi.
84).

Copepmanue P,0; B medernHoBHIX
cuennTax XuOHH KOPPETHPYeTCH He TOIh-
KO ¢ TOBeleHUeM TeMHONBeTHBIX MHHepa-
aoe. C pospacranuem cofepskagus docdo-
pa B mopoax (cm. Taba. 84) ymenbiaeTces
pOIL KpeMHMA, pesK0 BO3pacTaer cojep-
JRARNEe KaJbIAs, YBeJInunBaeTca na0dbITOK
menoveil HaJl AJIOMHEHAEM, BO3PACTaeT co-
OTHOTIEeHWE MeIKAY HaTpmeMm n Kajuem. [lo
BCEM DTHM TIPH3HAKAM BHOMWT-YPTHTEL OT-
JAMYAITCSA OT MpodnX HedelHHOBHIX CHe-
HITOB MaccuBa, a amarnTo-HeQeIuHOBhIe
HOPOJLI, B CBOIO 0Yepelb, OT HHOJIHUT-yp-
TUTOR.

IIpocTpancrBeHnEast WPHYPOYEHHOCTD
ANATATOREIX MECTOPOKIeHUH K HH0IAT-yp-
THTOROU JYre reOXUMBICCKH, TakuM odpa-
30M, BUOIHE saKoHoMepHa. D wmiloawr-
YPIHTaX IO CPABHEHWIO ¢ HPOYNMM HHTPY-
SUBHLIMHE (pazaMH MaccHBa OJHOBpPEMeHHO
¢ monmkennem cofep:kanua Si0, (¢ 53—
55 mo 46—42%) Boapacraer poln TaKHX
HONMBAJCHTHHX KOMIICKCo0Opasyomux
RaTHOHOB, KAK TUTAH, amoMuanpii n Qoc-
¢op. llo Takum mokazarexsaM, Kak OTHO-
meHHe CYMMBI Kajaus W HATpus K ajio-
MUHIK, COOTHOIMGHHE MeHIY QeMudecKi-
MM ¥ CANWIeCKEMH KOMIOHEHTAMHN ana-
THTO-He(ennHOBEe Hopojk OiusKe Beero
CTOAT HMEHHO K miioumnr-ypruram (Tabi.
84).

XiMudYecKHe 1 CHeKTPAbHES AHANNAH
WAOAUT-YPTHTOB M BeeX 000ramemHbX
ATATHTOM IOPOJ CBHIETEILCTBYIOT 00
MJCHTHYHOCTH HX 3JeMeHTapHOTO cocTaBa.
Jra o0mMHEOCTH MEMNKOM MOITBEpIKIdeTes
TAIKe CPABHEHHEM XHMUUECKOTo COcTaBa
BCEX TIOPOA0OOPASYIONAX M aKIECCOPHBIX
MHIHEDAJIOB MI0NUT-YPTUTOB ¢ XUMHYECKIM
COCTABOM TeX jKe MuHepasor u3 odora-
OIEHHEIX anaTaroM mopoj (cMm. tadm. 82,
mugepanst | rpyoner). Bonsaie Toro, pons
PAsINIYHBIX DJIEMeHTOB B COCTABe WilOJWT-
ypTHTOB M anmaTHTOBLIX HOpO,EI oJnHa-
KOBA.

[ng cpaBHUTENBLHOTO aHANWBA pONU
OTIEIBHEIX DIEMEHTOB B TOPOJAax wiio-
JAT-YPTUTOBOTO psiffa M B amaruTOBHIX
TeJax aBTOPH Pa3/leJuian Bee JloCTOBePHO
yeTaHOBICHHAIe JIEMEHTH HA TDU OCHOB-

BBC. ¥,
6.0—32,5

HKonefanua
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nua P,0,

0,19--0.30

0.04—0.48
0.20—0.37

0.44—0.88
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1 — BJeMEenTHl, HIPajouie BeAywyio POjdb B cocrase pAna riapuHx nopogoobpasyouux MAHEpaloB; 2 —
anarnra (amaruro-HedernHoepe Te04); 3 — NIEMEHTH MaJbIX CO;J.EP;HHIIH“’, OT49acTH pACCeAHHBIE B MHHEpallax, 4 — DIIEMEeHTHI

Pue. 104, DieMentsl, NpiHUMapIHe yuacrie B cocTaBe anartiTo-Hedednmonsix 1opoy (4) i BMEImATOMUX HX HeedHHOBEIX cueHuTon (5).

JIEMEHTHI, KOHLEHTPUpYIOUIMecA B Cocrase MOPOA00GpABYIUIero
MATBIX COAEpHanuit, pacceAnHbe U B ROponond-
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PA3YONNY; 1 B aKIEeCCOPHBIX MHHEpaJIax.
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HEIe [pYIOL — [10 UX YYacTHIO B COCTABE 1OPOA000pasyomux M aKueccop-
HBEIX MHHEPAaJOB.

[lepras rpymma — raaBHuie, Befylmiue 5JIeMEHTLE, Olipeflelflomue COCTaB
nopofoodpasyomux MuHepajoB. DBropasa rpynma — bdIeMeHTH CpejHEro
3HAYEHIs, OTYACTH PacCeAHHEe B MOPOJ000pasyoIuX MUHepaitax, Ho B TO ke
BpeMA KOHIEHTPHPYIOMuecs B OJHOM-JIBYX aKIeccopHbX muHepasnax. Tperns
Ipylna — paccesHHLIe HIEMEHTH MAaJloro 3HAYEHW, YCTAHOBIGHHBIe B BUJE
He3HAUYHATENBHON INPHMECH B HECKOJLKHX MIHepalax.

Ha puc. 104, 5 Boijenenst TpH rpymimsl IeMeHTOB HOPOL000pasymImux
N ARMECCOPHRIX MUHEPAJIOR MMOPOJ mifoaur-yprurosoro paga. nmaBunivu, Be-
aymume, saemenTamu B Hux sapasiores Na, K, Al, Si, Fe, Ti n O. Bropo-
CTeNeHHbIe AIEMEHTHl — 9TO IPEAMYINEeCTBeHHO BJIeMEHTH Toil ke dacTu
MePHOATYECKOI CHCTEMEL, T. €. 3JIeMEHTH IBYX IIePBHIX Nepuo/0B i Havana 60ab-
mux nepuopos: H, F, P, Cl, V, Mn, Sr, Ba, TR, Zr, Hf, Th, Nb u Ta. Bono-
PO B BHje IMAPOKCHIGHBX I'PYHII HPUHIMAET aKTHBHOE yYacTHe B aKIeccop-
HOM amatmTe, JaMupouiinre U denryiidaTroMm JemujomMenane, (Top KOHIEH-
TpUpYeTcsT B aKNecCOpHOM amatuTe W Jammpoduiaiute, dochop — B amaTute,
xgop — B oBamagnTe. Mapramen B BHJe HpUMecH OTMeYaeTCsd BO MHOIMX MH-
Hepajax MiloJuT-ypTHTOR; HAPAAY ¢ HUpKoHHeM u radHmeM OH COMEp:RUTCH
B apuanute. Crponnnii w Gapuii KOHIEHTPUPYIOTCS B AKIECCOPHOM JAMIIpO-
duimTe U anaTHTE, pPEKO3eMEeNbHbIE AJeMEeHTH U TOpHil — B PHHKOINTE,
HEOOWIT ¥ TaHTal — B KHOMUTE.

K uwmeay jocroBeprno YCTAHOBIGHHBLIX pACCEAHHBIX DJIEMEHTOB Malolo
sHagerus ormocarca Li, Rb, Cs, Be, B, Se, C, S, Cr, Mo, W, Ni, Cu, Ag,
Zn, Hg, Ga, Sn, Pb m As.

Ecnn mur Temeps o0paTuMes K COCTABY aNATATOBHIX TeJ (YIHTLIBAS TaKike
NOBeJleHHe HITEMEeHTOR TOJBKO B IMOPo000pasyiomux I AKNeCCOPHBIX MUHe-
panax), To yBUAUM, 9T0 MOAABIAIONEE THCIO DIEMEHTOB HTPAeT B HUX TY Ko
poib, 9T0 M B W0AUT-ypTHTaX. Bee paccesiHHbIE 3J@MEHTHL MaJI0ro 3HaYeHus
COXPAaHAIT CBOE IOBEIEHNE I B anaTuToBHX Temax (em. pme. 104, A). Ba, TR,
Zr, Hf, Nb, V, Ta, Cl w Mn BelcTynaoT B HUX, corJacHO BHOPAHHLIM IPH3HA-
KaM, B KauecTBe BTOpOCTemeHHHIX niaementos, a Na, K, Mg, Ca, Al, Si, it
nu Fe — B xauecrBe ruapHbiX. Mckmioduenmem sABJAITCA BTOPOCTEIEHHEIR
DJAEMEHTHI HilOAUT-YPTATOB, 3aHUMAIOMIe BepXHiLii Jesbiil yroa Tadanmsr Men-
meaeesa: H, F, P u Sr. B amaruroBuix Tenax oau piodpeTanT BeAYIYIO POJb.
OcHoBHAA MX Macca CocpejloTodeHa B OJHOI TBepioil gaze — MmHepane ana-
THTE.

Ecnm cpaBENTL € TexX ke MO3UIMI Pasimvmble THIL AlaTHTOBEIX MecTO-
POMICHUIT, TO HETPY/Ho yOETUTHCA B TOM, UTO ANATHTO-CHeno-Hede nHOBLIE
MOPOJEL OTJAUYAIOTCA OT AMATHTO-He(QEIHMHOBLIX IIPEIK/e BCEIo IIOBLINIEHHEIM
CoJepsRAHTEM THTaHA, 4 I0JeBOIINATO-He(eIMHO-aTaTHTOBLEe MOPOBE FOPbI
IloauByMuopp — HECKOJBKO LOBHINEHHBIM COJepAKaHHEM Kalmf 1 KpPeMHHA.
JlpyruMn cioBaMil, pasimaus MeyRAY pasHLIMH THIIAMI anatuTOBBIX IOPOJ
CBOJIAATCH, B OCHOBHOM, K KOJMYeCTBEHHOII POJM I'JIaBHBIX DIEMEHTOB.

Taxum obpaszom, Qarrmueckuili marepuasn, coOpaHHBIT TpPH JeTalbHOM
N3Y9YeHNN BelecTBeHHOTO COCTaBa aNaTHTOBEIX MeCTOpOKAeHMI, IO/TBep/n
BLIBOJIBI, CJlIeIAHHEIE B TI@PBLIC TOJLI UX M3yYeHusa, KaK B OTHOIICHIN Ie0XMMIH-
YecKoil POJICTBEHHOCTH AaNATHTOBHIX TeJ M BMEMIAOMAX X I0poji, Tak I B OT-
HOIIEHNN TPHHIIITHAILHEX 0c00eHHOCTe XIMITeCKOT0 ¢OCTaBa 000raneHHEX
amaturoMm nopop (Pepeman, 1931a; @ueer, 1932; H. A. Eancees, 1937; u
Ap-)

Muotue mccienoBaTeln MOJYEPKUBAIN KOJOCCAIBHOC HAKOIIGHHE IETY-
YIX KOMIOHEHTOB I amaTUTOBLIX Tenaax. [leficTBureanno, ofuoro Toanko ropa
B HOX COCPEAOTOYEHO MIUIIHOHLI TOHH; COAGp/KAHNe HTOTO JJIeMeHTA B amaTH-
rourx mopogax B 20—100 pas npesniniaer KIapKoBoe. 3aMeTHO IOBLIIIEHO
B aNIATHTOBEIX IOPOAAX cofiep;Kanye Jlaske TAKNX JIEMEHTOB MAJI0T0 3HAYCHHA, .
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wax CO,, Cl, S u As, u BMeCTe ¢ TeM pPesko NOHWAKEHO COAePHANES YriaeBoHo-
POJHBIX Ta30B.

B oTHomeHNH HOBe/eHUA JETYyd4HX KOMIOHEHTOB B HACTOAMEe BpeMA Ha-
Mevaercs ciaeftyiomas Kaprura. B mopogax XuOmHCKOTo MaccmBa JacTh JeTy-
TUX KOMIIOHEHTOB BXOJIUT B COCTAB HEKOTODHIX AKIECCOPHBIX, Perke — WOPOJI0-
00pasyomuX MUHePAIoR, 1acTh e 3aKII0YeHa B HOPAX HOPOJ U MHHEpPANOB
B Buge rasonoii dasut (Ilerepemave, 1959). Milonwr-yprursi oTAMYAOTCS O
opounX He(eJWHOBHX CHEHATOB MAacCHBa IOBHINEHHBIM COTEp/RaHAEM JeTy-
YMX KOMIIOHEATOB, B TIEPBYI0 OdYepe/b yriaeBOOPO/IHEIX razoB. AIaTHTO-He-
(esMHOBEIE HOPOJBL eme Oorade JeTy4EMM KOMIIOHEHTaMU, HO IJaBHLIM 00-
pasoM JeTYIAMH, YIacTBYIOIIMMH B COCTABE TBepHOil ¢assl M HHOTO dieMeH-
tapraoro coctasa (P, F). Conepmcanne yriieBoXOpORHHIX TA30B B HEX 3aMETHO
HYMEe, 4YeM B HuoanT-yprurax.

B mexoM, cpaBEHBaA 00OrameHHEE anaTHTOM W BMEHMAIOIEE WX TOPOJH,
MOMEHO C/ITaTh CJeAylomue 3aKII0YeHds.

1. Ilo ocofeHHOCTAM BeIECTBEHHOI'O COCTABA ANATHTOBEE TeJA BO MHOI'OM
OnmsKk@ K MopojaM MiloIHMT-YPTHTOBOrO KOMIUIeKcAa XHUOMHCKOro MaccHBa,
¢ KOTOPHIMH OHM MPOCTPIHCTBEHHO TECHQ CBA3AHEL.

2. o copepmanunio P, Ca v Si uilomur-yprare Xulng samuMa0T TpoMery-
TOUHOE 10JI0YKEHNE MERIY ANATHTOBLIMM TellaMil W TIPOYNMH He{elnHOBLHME
cueHMTAaMHM, caaralompamu Maccns. lloeegmenme Qocopa B mitoamT-ypTHTax
noguuHsercs obmeit 3aKOHOMePHOCTH [I/IA BCeX TJIABHFIX KOMIIOKCOB IIOPOJ.

3. Or mifosmT-ypTHTOB anaTuTo-HedeaMHOBEE IOPOXLI OTJHTAIOTCS pPE3KO
NOBBIIIEHHAIM COeP/KAHNEM KOMIOHEHTOB, KOTOPHIE BXOJIAT B COCTAB ANATHTA.
Hapaay ¢ KomoCcambHelM yBeXWUeHUEM o0meil ponu JeTyduX KOMIOOHEHTOR
B ANATHTOBHIX TeJIAX COfAep/KaHye YIIeBOAOPOAHHIX FasoB B HHEX IO CpaBHe-
HOIO € MilOJAUT-ypPTHTAMM  YMEHbIIAeTCH.

OBIUE OCOBEHHOCTH IAPATEHE3WCA W COCTABA MHHEPAJIOB
PASAUYHLIX FEHETHYECKHX rPyin

CpapHzBas TOBeJEHHe XHMIYECKHX DJIeMOHTOB B ATIATHTOBHX TeNAX ¥ BMe-
mMAPMUX #X TOpOoZax, MH OMEPAINCH TOJIBKO HA COCTAB MOPOR00Opasymmmx
i AKIECCOPHHIX MHIHEPAJoB, KOTOpPHe OTHOCHTCS HAMH K MarMaTOreHHBIM.
Brime paccmorpena Hamnbosiee BepoATHAS MOCJae0BATEALHOCTH 00paszoBaHmna
MHHEPAJIOB B lpefesaX amaTHTOBHEIX MECTODOKICHHI W BHIEJEHE YeTHpe TeHe-
TOUeCKUe TPYMILEl MEUHEPAJIOB: MATMATOreHHLE, PAHHWE W IOZTHNE IIOCTMAr-
MATHYRCKWE DHAOreHDHIe MUHEpPANL! ¥ MumHepanm rumeprenmbie. (fmme oco-
OeHHOCTH COCTaBa 9TMX MUHEPAJBHHX IPYIN B ONpPEeJesielHoil CTeNeHn Xapak-
TePHBYIT I'e0XHMUYECKIe 4YepTHl OCHOBHBIX HTANOB MAHEPAT000pa30oBaHUA
B Ipeielax MeCcTOpPOsKIeHHIL.

ITpesxge Bcero, paccMOTpHM accomMaluy MHHEPAJIOB PA3INIHOrO reHesmca,
4TQ B SHAYUTENHHOI CTEHNEHU OTpe/lelifieT XapaKrep MpOMeccos, 00YCIOBHBIIAX
HX BOBHUKHOBEHWE.

Munepaan I rpynns (em. Taba. 82), KoTopsie Mbl olIpefiesiAieM Kak MarMaro-
IeHHBIe, CJATAI0T PA3IMYHLIE IOPOJLI, OTIHYAIOMMECS II0 CTPYKTYpe W OTHO-
CUTEIBHOI POIU OTHEJBHHX Hopomoobpasylomux MuHepaios. Bmecre ¢ TeM
BC® OTH MHHePAJIH (HedejuH, alaTuT, HTHPHH-ABIHT, ceH, UeNTyidaThiil Je-
NuOMeNnad, PHHKOJHAT, HHACMATAT, JAMOIPOOUILINT, HBAMAJINT) COCTABIAIOT
eUHYI0 ACCONMANUI0, THOWHHYI0 WOITH Jiifd BeeX UWOPOJ MeCTOPOKIeHWH.
WernouenneM ABIAKTCA TONBKO HMHAL MeIKO3epPHHCTOr0 HAOANTA B ANATHTO-
AeeTMHOBHIX TOpPOJax, B KOTOPHX OTCYTCTBYeT MOJEBOIl IMpaT W Kpaiine
PeIKO BCTpeYaercs 9BAMAJHT, A TaKie HEKOTOPHE PAasHOBHAHOCTH YPTHTA,
B KOTODHIX He BCTpeUeH YelryiidarThlii jemmjioMesTIaH.

Hecxoabrko muawe Bepyr ceba MHHepans, OTHECEHHEE K PAHHUM IOCT-
marmartugeckum olpasosasuam (I rpynnma wmmmepamor, cm. taGm. 82). Omm
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OTHIOJb He COCTABIAT eMHO acConualii; MpUaMaTHIeckas pasHOBHIHOCTD
cdena Bo MHOTUX CHy4asfX OTCYTCTBYeT Npli MHTCHCUBHOM pasBUTHU DIMpPUHA.
Amdubos MosReT DPHCYTCTBOBATL B TIOpoje HE3ABHCHUMO OT HAjmuus Tabiant-
"aTOro JEeNHJMOMeNaHa, HrHpHHA B HpHaMaTHIECKoro cfena.

Mospnue smuporemnnie Mumepanst (11 rpyima) ofpasyior B mopogax campie
pasiMyYHble ACCONMAIMA: KaHKPHHAT-|-BOJOKHUCTLI DI'ipHH-ToHKOYenIyliaa-
THT JIIMOMENIAN, KAHKPUHUT -{-HATDOINT, KaHKpHH]’!T*LHeETOHHT BOJIOBHH-
CTHIil BTMPUH | BHITUOMHT, CONAINT-YCCHHIHTHATPONHAT U T. JL. llechOTa
ATHX acCcoUMmanuii YacTo oﬁyc.uom]eﬁa OCHOBHEIM COCTABOM IIOPOJLI, B KOTOpoil
OHH PA3BUTHI. TdK B ypTUTe 4acTO MOKHO BH/AeTh RAHKPHUHUT C HATPOJINTOM, &
B AYABPUTOBHX KHJAX KaHKPHHEOT 00BAHO aCCONMApYET ¢ TOHROTEMTYHqaTsiM
JeMUOMeTaHOM, BOJOKHMCTHIM HTUPHHOM M acTPOQUIITATOM.

Cpe}lﬂ MO3/lHUX DHIOTeHHbLIX MUHEPAJ0B MOMHO OTMETHUTDH HBKUTOPMU He
BCTpeYaBIIeCsT acCOMNaun (3anpeneHnbie Taparenesncsl): BUNIHOMAT —Rajlb-
OUT, XaJILKOMIPAT —BUJUIHOMAT, XaJbKOMAPUT—@II00PHT U KANKPHHEAT —YC-
CHHTHT.

I'mmeprenmsie Mumepanni ofpasyioT B TpPeMUHHHX 30HAX I'HIeprenesa
caMple pasiuHbBIe 10 COCTABY CMECH; HeKOTOpHE acConManiy IHMIepreHHbIX
MHHEDATOB BecbMa XapaKTepHsl (IHAPOCIIONE—ITHHNCTEE MAHEpPaJbl), JApy-
THE BCTPEYaloTCs TOJNBKO B OlpEJe eHHbIX YUacTKaxX 30H (IJIMHHCTHE MUHe-
panp—onan; THIepreHHLIe IeoJHTh —MOHTMOPILIIOHAT).

llepBasi remeTHueckKasi Ipylla MHIHEpaJdoB XapaKTepHayeTcs CpaBHE-
TeJBHO HeGOTBIHM UHCIOM TPHPOHRX coepumenuit (frenanmarn). Ho Bropoii
(pannue nocrMarMarndeckue o0pazoBaHWA) OTHECEHBI INIABHBIM 00pasoM He-
KOTOpBIe DPasHOBHJHOCTH HOPOA000PA3YIOIMX W AKOECCOPHBIX MHHEpPAion
(moBuoppur, TabmuTUaTHIl JermjoMeNaH, HpHaMarHueckuii cdem um T. JI.).
JaMeTHO VBEJINYUBAETCH YUCI0 HOBOOOpABOBAHMII, OTHOCHMEIX K IOB/LHIM
DHIOTEHHBIM HpoHeccaM MuHepajoreHesa (MRHepadbl TpeTheil reHeTHTecKoil
I'PYINB) — UX HACUHTHIBACTCA [Banmarh. HawroHem, caMpiii GoraTeiii coctas
XUMHYECKUX COe[MHEHNII BO3HHKAET B THIEPreHHLIX yclopusx — Oomee JiBa-
anatH muHepasos. Tawmm o0paszoM, UHCHO NPUPOMHLIX XUMHUECKHX COEJIIMHE-
HHII B TIOPOJlaX amaTUTOBEIX MECTOPO:KAEHMII PesKo BO3pacTaeT B 103/IHEE,
3aRTIOYNTEILHEE HTANLl MAHEpaoobpazoBaHms.

IMocTmarmarnueckie 9HOTeHHBIE HPOIECCH MUHEPANI000pas0BaHUS TPH-
Belin K BO3HHKHOBCHHIOD XHMHYECHKUX COe/JlMHEeHHH HHOro XaparTeépa, 4YeM
mMarmarpuecknme Mmuepadnl. Tak, GOoJALIIMHCTBO CHIMKATOB BTOpPOil M Tperbeil
rpymn (ampubonsl, KaHKPHHWUT, COAJHT, NEKTONUT H Jp., oM. Tabm. 82)
cojlepskar B cBoeM cocrase jobaBounne apmons I, G, 827, CO,2~ u (OH)'".
Cpe,mi MHHEpaJI0B 3TUXx I‘I]yI]II CpElBH.HTeJTBHO MHOT'O ]lpOCTl:IX COEI[HHBH‘E[]‘;[
(CaF, NakF, CaCO,, Fe,O, u FeS,). Heroropsie pacceAHHbIe B 1MOpogoodpa-
BYWIIHX W aKIeccopHLX MuHepatax ajgeMeHTsl (S u Cu) B mosgame SHIOTEHELE
ATANL MHHEPAI000PA30BAHAA KOHOEHTPHPYIOTCH B BUJle CAMOCTOATEILHLIX
coepimnenuii (xaxbkonumpur). B Mumepamax Tperweit rpymmst (cm. tabm. 82).
Gonee samernsr mpumecn Ni, Zn, As, Ag, Sn u Pb; B meroropmx cayuasnx
CHeKTPAIBHMMI aHAIU3aMH B HuUX yaasauBajuck caeant Co u Au. .

B mocrmarmarmueckne sramsl MmHepasnooOpazoBaHus BechbMa XapaKTepHO
nopejeHue Takux anmoHon, Kak F17, CO,™ u 5. Uny He TOJIBKO IPUHAMAKOT
AKTHBHOE yTacTHe B COCTaBe CIIMKATOB, HO H 00pasyloT caMocTOATeNbHEe
coe/eHNs (XaJLKOOMPHUT, BHJIJAMOMAT, KaXbLuT © ap.). B Mnmepaax,
OTHOCHMBEIX K Marmartorennny, S m CO, BCTpeyalorcs B Buje He3HAYNTEJBHBIX
npuMeceii.

B runepreHEbIX yCHOBHAX HAET OO IIPOIECC BLIMENATABAHUA MITHE-
PAanoB, aKTHBHO BEIHOCATCS rop, XIop U cepa, Oounbiioe pasBuTme NOIYIaioT
OKHCIBI M THAPOOKMCIIH. Ilia manbonee XapakTepHbLIX KaTHOHOB YCTaHABJIM-
BaeTcs cJaeJyIOImuil paj mojBuKHOCTH (B Iopanke yOmsamma): Na, K, Fe,
Mg Zr; Ti,- AL 51 4
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Or orHocmTeILHO PAHHMX K TO3/IHMM MHEHepPajZaM HAMEYAeTcs JOBOJLHO
3aKOHOMEepPHOe HaMeHeHIe CTPYKTYpsl cmianmkaToB. Cpelm MarMaToTeHHBIX
MHHEpaJgoB mpeobiaganT oCcTPOBHBE, Koaulenue (chem, PHHKOIUT, TaMIpo-
¢minT, PHACMAaTHT, 9BAHAINT) H KapKacHb¢ CHAHKATLL (HedelwH, mMoJeBoil
mmmar). B mocrmarMaTHuecKNX TpOAyKTax MuHepaxoobpasoBaHusi GOIBIIYIO
ponb mpuoOpPeTaoT NEenoYevnLle i JeHTOTHRe CHAUKATE (3rupuH, aMdudorst,
acTpoHIINT, TEKTOJNT) M PHXJILe KapKacHse CHIMKATH (MOIEKYIspHBIE
GI’ITB.) — TICOJINTHI. B JH3OTEHHBIX YCIOBHAX HIINPOKOe pasBHTIe OJIy49amT
cJOHCTHe CHJANKATH (AHOeHepPHT, KAOJMHUT, TANIYA3UT, MOHTMOPUILIOHHT),
a rakme amnobanonnn (annodanm, mupdecur, BYIBABDPUT)-

XapakTep pasBUTHA W COCTAB IOCTMATMATHYECKHX MIHEPANOB OJUHAKOB
H B HOpoJax, obOrameHHBIX AaTHTOM, W BO BMENIAIOIMNX WX HedeImHOBHIX
creHnTax. HeckonpKko MHoe pasBuTHEe U Jajse WHOIl COCTAR, YeM B YHABAHHKHIX
WOPOIaX, MMEWT MOCTMAarMaTHYecKWe MUHEpAalsl, PACIpPOCTpAaHEeHHKIE B psAjle
NeTMATHTOB M DIOUTeHeTHYeCKUX KU IeHTPaJIbHOI 30HE MaccuBa. lletampmoe
paceMoTpenne aTmx ocobenmocTell BHIXOAHT 3a paMKum HacrosAmeil paboTw.
MH eme pas TojAYepEHeM TO0JbKO, YT0 B HOerMaTuTax M INHUreHeTHIeCKHX
JRIJIAX BCTpPeYaloTcs PasHOBUIHOCTH anaTHTa, KOTOPER MOTYT OBITH OTHECEHEL
K TOB[HEM, OTHOCHTEILHO HIB0KOTEMIIEPATYPHLIM DHIOTeHHEIM 00pAB0BAHMAM .
JT0 APKOoOKpaleHHble PA3HOBHAHOCTH AMATHTA ¢ PE3KO HEBBIICDKAHHKIM pas-
MepoM m opMoil 3epHA, WHOTJA PATUANLHO-TYIHCTHE MOHOMMHEDAJLHEE
aTperaTsl, TeCHO accONUUpyIionyue ¢ HaTpoxuToM. 1lo BHeNHEMY BUAY K TaKOMY
anaTuTy OIM30K KpyIHO3epHHCTHII amatut. lloauBymuoppckoro mecToposne-
HHA W CpaBHATENbHO PeJKHIl ApPRO-3eJeHblil amaTut anatuTo-cheno-Hedelnno-
peIX 1nopos Top Hykmesymuopp m Hoamsa. Opaako mmelommiics Matepman
HE MO3BOJACT OTORAECTBIATH HTH PASHOBHAHOCTH ¢ Hambolee IMO3THMM ama-
THTOM H3 IEerMaTUToB.

OnpepiedeHnas DBONONMA XEMHUECKOrD COCTABA MUHEPAJIOB TO Mepe WX
HPeAIIIOJATAaeMOT 0 BO3HIKHOBEHNIA JTHIMIHUI paz HOATBepKIAeT ClpaBellIiBOCTD
00mero JledeHHA TPOIECCOB MHHEPAX000pa30BAHHA B ANATHTOBLIX TeJaX HA
ueThipe OCHOBHEIX srama. OHaKo caMm oupejlefeHHsI HTHX dTaloB (MarmMaro-
TEHHHI, pAHEHIl NOCTMATMATHYECKHH »Tau aBToMeraMopdmusma, wHozaEmil
PHJOTEHHLII1 DTam HAJIO/KEHHLIX IHEBMATOJIUTHYECKHX M THAPOTEPMAaJIBHEIX
mpomeccor) TPeOYIOT CIemUabHOr0 O0CYKIeHMA.

POJIb PA3JIHYHBIX IMPOIECCOB MUHEPAJIOOBPA3OBAHU
B ®OPMUPOBAHUN ATIATHTOBBIX MECTOPOMRIEHNIA

BonsmmucrBo mecaesoBaTeneil cunTaer OCHOBHYH MAaccy o00oTameBHEIX
amaTHTOM IOPOJ (amaTHTo-He(eIMHOBEE MOPOJIH) MAIMATOTEHHON IO Ipo-
nexosnennio (Pepeman, 19310; Rymnercknii, 1932; Ouser, 1932; H. A. Exn-
cees, 1937; Menertres, 1953; Kypbaros, Muxaiinosa, 1954; Ueanosa, 1958).
Hapsany ¢ 9TEM CymecTBYIOT I'MIIOTE3L 0 METACOMATHIGCKOM IIPOMCXOFKIEHHN
BceX amarnToBuX. Mecropossienuii Xubuuacknx rymnp (Comogosrmrosa, 1959;
Tuxonenkos, 1963).

CropomHnkamu MeracoMarHiecKoil (He MarMaTHYeCKOil) I'MIIOTe3Hl FeHe3He
AllATHTOBLIX MECTODOKJEHUII paccMaTpHBaeTcsi B TeCHON CBA3M ¢ (opmupo-
BAHMEM BMEIIAKIMAX LOPOJ, B NPONCXO/KIeHHE BMEIAMEX TOPOJ TAKIKe
Ooapmas poan orBogmres meracomaroay. Tak, JI. JI. ComonoBumrosoit (1959)
npejmosaraeMEe MeTacOMATHIECKNe ABJICHHs B IEHTPAJBHON 30He MaccuBa
HOApPAas/leAI0OTCA HA: a) KaJmeBHll MeTacoMaTHsM — Hporecc (esbAmmaTuaa-
mun u 0) ¢anaraToBLIily METacoMaTuaM, IPOABUBINUICA B OTIO/KEHHE aTaTHTA
U3 TOpPAYHX BOJHLIX PACTBOPOB IyTeM saMemeHus (raasHbiM oOpasom) mHede-
anHa witonur-ypruros. Ilo W. 1I. Tuxomerrosy (1963), nitoaur-yprars n puc-
| YOPPHTH BOBHMKIH TyTeM HedeJnHuzanun XHOUAUTOB I (QOIAUTOB B pesyib-
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TaTe HATPHEBOTO METACOMATO3a, BCHe/ 3a KOTOPBIM MeTacoMarMIecKuM I1yTeM
BIONb OCHA0eHHEIX 30H PA3BUBAICHA ANATHT.

JoBosl B MOJB3Y MArMaTOP@HHOIO NPOMCXO:KIEHUA HIlOIUT-yPTHTOB I
pucioppuToB XNOHHCKOTO MacCuBa HPHBOJATCA B pAJ/Ie CHENHAALHLIX pabor
{Pepeman, 19316; HKymmercwmit, 1932; Tamaxos, 1959; Meaumosa, 1958).
JT0 — OCHOBHBIE CTPYKTYpPHBIE 0COOEHHOCTH TOPOJ, XapaKTep WX KOHTAKTHHIX
B3aUMOOTHOIEHIT, IOJO/KeHIe B Teje MacCHBa U T. JI.

ObmuoeTs Tenesuca ¢oiiauros, XuOHAUTOB, PACIOPPATOB U HIQIUT-YyPTH-
TOB IOATBEp;KAAETCA TAKMKE OJHHAKOBHIM MOBEJEHHEM B HUX aKNEeCCOPHOTO
amatuta ¥ gocdopa. Bo Becex HTHX mopomax amATHT TATOTEET K TeMHOIBET-
HEIM MEHepanaMm, cofep:kanne P,0; B RaskIoM THme HOpOJ BO3pAacTaeT ¢ CO-
Jiep/KaHHeM TeMHOIBeTHEIX MuHepauxoB (cM. Tabmx. 83).

B noxazatennheTBO MarMaTmuecKoro MpOHCXOMKIEHHA caMUX anaruto-nede-
JHHOBHIX HOPOX MPHBOJATCA TaKMe reojiormgeckne (akTel, Kak HX 3aKOHOMEp-
HOe NMOJIOKeHHEe B MACCUBE, COTIACHOE ¢ ero 00MEM CTPOeHHEM, HATHINe B ana-
THTO-He(eNHHOBLIX TeJaX bHPYUTHBHON OpeKumm, 3HAYUTEJbHEIE pa3MEpH
anaTnTo-Hee IMHOBEIX Tel, NX OTHOCHTe I bHAA OJHOPOTHOCTH Ha GOJBIINX yda-
ctrax u T. g. (Duser, 1932; Usanosa, 1958 m up:).

Munmepaxpumtii cocTaB anaruro-HedeanHOBHX HOPOjL W PAJ oco0eHHOCTEMH
CHAATAIOIAX HX MHHEDAJIOB TAKe CBH/ETeJLCTBYIOT B HOJb3Y KpHCTAJIH3a-
nnu 3THX Hopol m3 pacmiaapon. llpessae Bcero caenyer oTMeTuTh 0OIIEOCTE
cocTapa Mopoaoo0pasylomux I aKIecCOPHBLIX MHHEPANOB B alaTHTO-HedelIn-
HOBBIX IOPO/IAX, MIOTUT-YpTUTax u pucuoppurax. [loBepenne u poas GoabmIma-
CTBA XUMHYECKUX 3JIEeMEHTOB BO BCeX BTUX MOpojax mientmdusl (cM. puc. 104).

Anaruro-nefeHOBbIE Teja MPOCTPAHCTBEHHO TECHO CBASAHLI ¢ HilouT-
yprEramMu. Bce cTOpoHHMENM MArMartHuecKoro NpOHCXOMIAEHHUS AamaTHTo-He-
deIMHOBHIX TOPOJ CYMTAIOT HIl0JAMT-YypTUTH Hambojee ONMAKUMH K HHM IO
BpeMeHH U YCJOBHAM BOSHUKHOBEHNA WJIH Jake CHHIeHeTHUHbIMU. Takas
TOUKA 2PEHHA IOATBEp/KAAeTCA TeM, uTo 10 00meMy Ccofep:HaHMI0 JeTYyIHX
KOMIIOHeHTOB, KPeMHEKHCIOTEL, Raabousa i gocdopa MiloauT-yPTHTH 3aHEAMAIOT
OPOMeRYTOUROE T0JI0KeHNe MeKIY anaTATo-HedeINHOBEHMA TOPOZAMH, C Ofi-
HOil cTopons, u XxmOmEmrTamm, QoifiAmramm, pHCIOppHTAMH, ¢ Apyroi (cM.
tabu. 84). Or BeceX OCHOBHLIX KOMILIGKCOB He(eIMHOBHIX CHEHHTOB, CJaraio-
IUX Maccus, HIIOIMT-YPTHTH OTINYAIOTCH MAKCHMAaIbLHBIM COJep/KaHHeM
AKIECCOPHOTO ANATHTA.

O0psicHAA BOSHHKHOBEHNE CKOMIGHHI AMATHTA [yTeM MeTacoMaToaa,
©/1Ba JIM MOJKHO TpPeJIIIoIaraTh, UTo 3aMenieHne CIINKATOB HPOMCX0[HII0 HPAMO
IPONOPOUOHAIEHO WX OTHOCHTEALHOMY cofep:kannio. EcTecTBeHHO OKMAATH,
9T0 HmpH METACOMATHYECKOM DASBUTHN ANATATA B HHOIUT-YpPTHTAX OFHE UX
MHHEpaJIbl OKasuBagnch Oosee, Npyrue MeHee ycroiiuupnvu. G nosunumii mera-
COMATHYECKOTO INPOMCXO/K/IeHIA anaTuTo-Hede JMHOBHX MeCTODOATIeHH Hau-
Gonee mpaBromo0GHEIM, HampuMep, IIPeJICTABIAETCS DA3BUTHE ANATATA Hpe-
mMymecrBenno 3a cuer Hedenmna (Comogosuukosa, 1959).

Ha pwmarpamme cocraBa HedeiwHOBHIX cHenuTOoB XUOMHCKUX TYHAp
{pmec. 105) mokasaHo MONOMKEHNE TOYEK, COOTBETCTBYIOIMX COCTABY OCHOBHOI
CIUIMKATHON "acTm oforamennsix anatmroM mopod. Ha pmarpaMmy HameceHL!
peayabrarel mepectera Ha 100% mnanbosee XapaKTepHHIX 3HAYEHUI KoJXmde-
CTBEHHOT'O MIHEPAJIbHOTO COCTaBa AMATHTOBHIX HOPOJ IOCTe HCKAIOYCHHA H3
Hero amatuta. Hak BHJ(HO W3 3TOi J@ATpPAMMbI, CHJIHKATHAS COCTABIHIOMAN
5THX MOPOJ Kak Oe[HKIX, TaKk u OoraThlX alaTUTOM HPAKTHYCCKA He OTIAYAETCH
0T MHHEPAJIBHOT'0 COCTABA YPTHTA, MOJERBOIIIATOBOTO YPTHTA, perke — WiloanTa,
OKDPYHKAMAX alaTuTo-HehelnHOBEE Texa.

Canurarmas CoCTABIAKNMAN TOMEBOMIATO-HEPEIHHO-AIAaTHTOBBIX AT
ropsi IloausymMuopp coorBercTByer CocTaBy PHCYOPPHUTA, HECKOJIBKO o00oTra-
meBroro meeammom. OrmocmrenmbHOe oforamenue pHCUOpPpHUTA HeDEIHHOM
OKO0JI0 IO0AYBYMYOPPCKUX ANMATHTOBBIX KIJ 3aMETHO Jlajke MAaKpOCKOIIHIe-
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cku, Oe3 TOUHBIX ompejiesienuii. CTpyKTYpHbBIe 0COOEHHOCTH MOJEBOTO IMIIaTa
IToausymuopperoro mecroposaenus (Loperka, Msamosa, 1960) sacrasnsior
Hnpenojararh, 9Yro Ipi HACHIIEHNH PHCYOPPHUTA alaTHTOM KAJHEBHIH MOXeBOil
AT HCOBITHBAJ YacTHYHOe pasinoxenue. lloausymuoppekoe Mecroposkienne,
Kak y#e 0TMedYalloch BLIIIE, ompefenseTcs Kak ImocrMarMarmdeckoe (Ameram-
noB, 1934; TI'operra, HMBanoma, 1960).

B amarmro- ccbeHo-He(beJIMHOBmx mopopax (pme. -105) B OonbmmEHCTBE CIYy-
vaep mHabuaoaercs yMeHblnenme cojep:anns Hepemuna. [locuennee Mmosker

Hegesun

e

Pue. 105. Ilogoskenne ocHOBHOI CHINKATHON YacTit 000TANEHHLIX ANATHTOM ITOPOJ
(B mepecuere wa 100%) ma jpuarpamMme cocTaBa HeeJUHOBEIX CHeHHTOB XHMOMHCKUX
TYHP.

Hanflosree XapakTepHbl¢ COCTABHL CHINKATHON cocrapiafiomeii: 1 — anaruro-HedelINHOBBIX [10-
pox (8a BHIMETOM dmaruTa); 2 — anaruro-cheHo-vedenuHoBbX MOpox (8a BHIYETOM ANATHTA M

chiena); 3 — IIOHOBULHJIa’I‘O-H(‘CI)eJI]lII(J-EIIIi}TJlTOBth)l‘ID]]DJI roper IMoausymMuopp (8a BhUETOM ama-
THTA).

&0 50 40 30 20 1
o1 [ 5 3

OBITH BBHIBBAHO TeM, YTO ¢ PasBUTHEM 1103/iHero ceHa 110 YACTHINOE PasIo-
sweane Hedemmua (Ilyxman, 1961).

Takum oOpasom, cocraB cHIMKATHOH dYacTn 000rameHHHIX AMATHTOM
HOPOJ CBHETEJLCTBYET 0 TOM, 4TO eCHH B nporecce GopMUpPOBAHKS BCeX ama-
THTOBHIX MECTOPOKICHNIT I HMEJIO MECTO METACOMATHYeCKOe Pa3BUTHE ATATHTA
3a ¢YeT CMIMKATOB, TO OHO UIPAJN0 OTHOCHTENLHO Topdnnenayio poub ([loau-
BYMIOPPCKOE MECTOPOsiJeHTe).

B. H. Meaenrnesunm 1 fl. M. Onpmancrkum (1952) nccaenoBancs mpepes
cmecumoctn B cmereme Na,0—Al0,—Si0,—Ca,(PO,), mpm remneparype
mopsigra 1250—1500°. Vmn yeranoBaeHa JIOBOIBHO obmupHas obracTs cyme-
cTBoBaHuA AByx pacmiasos (puc. 106). B mocmepgume rofsr moayuena cepust
XUMHYCCKNX aHaJH30B 000OTAIEHHKX AnaTHTOM [opoj XUOMHCKHX MecTo-
posnennit (Usanosa, 1963; Ilyxman, 1961, u xp.). Xapaxrepro, uro npu
HaHeCEeHHW DTUX aHanu30B Ha junarpammy (cMm. puc. 106) mourn Bee pacciaoen-

225



HEle anaruro-HedeJmHOBHE NHOpOJH (HoTocYaTHe H JTHH30BHHO-TIOJI0CTATHE)
momajaloT B 30HY HAXU9ds ABYX pPAacIIaBoB, TOIJA KaR ISTHHCTHIE aAOATHTO-
medeIMHOBLE TOPOALL (CYIECTBEHHO alaTHTOBLII arperar) OKa3biBAlOTCA Ha
TpaEHIE B30HEl CMECHMOCTH.

ITo coormomenmio Si0,, Al,0,, Na,0 n Cay(PO,), BooGme GoxbmmucTBo
DGOT&mﬁHHb‘IK ANATUTOM TOPON HOAOCHATON W JIHEBOBH}IHD-HOHDG‘I&TOﬁ TeKR~-
CTYpHl momajfaeT B 00JacTh HECMECHMOCTH, TOJLKO CeTYaThie alaTHTO-HedeIn-
HOBHIe IOPOJB OKasBIBAIOTCH 3a TpejlenaMu sToii obmactd, Xora W BOAM3H

Cay(FG, ),

O
MW\\”
A S AVAVAVAVAY,

x+p>eoald
20~ Oy G o By

Pmc. 106. OfaacTs HecMecHMOCTH paciniasos B cuereMe Na,0—

Al,0 3—S8i0,—Cay4(PO,), uo B. H. Meaentreny u f. /1. Oasmanckomy

(1952) H COOTHODIEHHEe TeX jKe KOMIOHGHTOB B PAasJMTHLEIX IOPOgax
anaTHTOBBHX MEeCTOPO/ReHHIT.

I — oguH pacnaae, JI — npa pacniapa. I — WifOMUT=YPTHTHEL W PHCHOPPHTLL;

2 — aumaTHTOBRI wiHONUT (uemenTt Gpexkwnu); 3 —— ceTdarbie anaTnTo-Hedeluno-

BEIE MOPOJBI; 4 — JAWHIOBUIHO-IOJIOCYATLIE M TIOJOCUATEIE ANATHTO=-HedeJduHoBLIe

OOponsl;, § — MATHHCTHIE anmatuTo-HedennnoBnie TTOPO/EL; 6 — JIMH30BUIHO-TI0-

nocyarsic anaruro-chero-HedenuHOBBIE OPOABI; 7 — NATHIICTAA aNaTATOBaA

nopoga IloagpyMIopPCKOr0 MECTOPOMKIEHNA; § — MOJMOCYATAA MHOPOIa TOr0 e
MeCcTOpOHIeHNA .

Hee. B o6macTh HecMeCHMOCTH €0CTABOE [OmAJaeT /ABA THHA MOpOJ, He o0HAPY-
JKUBAIOIMX YeTKO BRIpasKeHHOIl HmojocuaToctd (pacCOeHHOCTH): MeMeHT alla-
THTOBOH GpeKumn W nATHHCTAA amaTuToBas nopoja IloausymMdoppckroro Me-
cropo:kienusa. B ofmeM ke HRCIepPUMEHTANLHLIE JIAHHEE 10 HECMECHMOCTH
pacumasos B cmereme Na,0—Al0,—8i0,—Ca,(PO,), yssasniBaioTcsa ¢ Tek-
CcTYypEEIME ocofenrocTAMN oloramenumx amatutom wopox (pme. 106). Iror
darT cam 1o cebe He MOMKET CHYKUTL BeCKHM [0KazaTeldbCTBOM cmocofa
pasjieJleHns COCTABOB, HO B cBeTe IpeJCTABIGHUIl O reHesuce ANATHTOBEX
MECTOPOCHIIT IpPe/CTABIACTCA BEChbMa WHTEPECHEIM.

BosaukaoBeHHE 1OJIOCYATHIX TEKCTYp B amaTHTo-HeeIMHOBLIX Tejax
o0psACHARTCA KPHCTANIN3ANMORHOIN anddepeHnmanueil pacmiaBa B JIBIKeHAN
(H. A. Emncees, 1937), mukBanueit in situ (Memenrnes, 1953).

Wnes camocrosTensHOTO BHegpenus QocdarHoro pacmiaaBa 000CHOBH-
BaeTCs TeoNOTHYeCKHME B3aumoorHomeHuaAMu nopoj (Puser, 1932; Vnanosa,
1958). C oTHX mosummii, NPM IyCTOM NPOMUTHEAHUOH €Hle He I0JTHOCTHIO 3a-
KPHCTAIIH30BABIINXCS MIIOMHT-ypTATOR dochaTabiM (iaongoM, Hagwdme 10-
BONLHO o0mupHOll ofxactu uecmecmMocrm B cmereme Na,0-—AlLO,—Si0,—
—Ca,(PO,), (cm. puc. 106) obbsacusier craboe passuTue ABIeHNH KOHTAMAHAIIH.
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[lo mamemy MHeHHIO, HeT HeOOXOIUMOCTH PE3KO OTAENATH BO BPEMEHH W
npocrpancTee obocobaenme docdarnoro pacmirasa or cmamkarHoro. Ilpo-
CTpAaHCTBeHHAA M TreoXmMmueckas Ounzocth anaruTo-HedelIHHOBLIX IOPOJ
K MIOJUT-YPTATAM CBH/ETeIhCTBYeT 0 WX TecHOH TeHeTHYeCKOil B3aMMOCB3H.
Ob6magan BHICOKOI MOIBIFKHOCTHIO M HABKON TeMIeparTypoil KpHCTain3aun,
OTAeNMBlINICH 0T cHAMKATHON Macew docdaTHHl paciias MOT HEKOTopoe
BpeMs IIPOJoJKaTh JABW/KeHHe Tocje KoHcoJuganun Hilonur-ypruroB. luma-
MHIHOCTH YCJA0BWii GopMUpoBaHUs HITOIUT-YPTATOBOI JYTH MOTJia BHIZBATH
BHeipeHne QocdaTHoro pacnmaBa B HiloauT-ypTHTH M MX OpexdmpoBamHme.
B pesynbrate sToro anaruro-HedeaMHOBEE MOPOJLI B HEJOM BEIIVIAIAT IO
OTHOINEAWIO K BMEIAINMNWM KaK HecKoJgbpko Ooiee Moxopasie obpaszoBaHuA,
a 30HE 0OrAaTHIX AMATHTOM 1TOPOJ] Kak Dojee MOJOHe [0 OTHONEHHI) K Oeji-
HbIM.

IlpepcraBiaenna o xapakrepe docparnoro pacmrapa (Pepemam, 19316;
Schneiderh6hn, 194Y) cBumerenneTByOT 0 TOM, 4TO TaKoil paciuia® JOJKeH
ofnagarh MMEHHO CPABHUTENBHO HU3KOH TeMuepaTypoil KpHCTaNIu3anun
n Goasmoit moaBkHOCTH0. [IHaiizepxen (Schneiderhohn, 1941), manpumep,
ompejeaser Kaabpnuii-pocharnblii pacnmas kak cBoeoOpasHbBil Marmarmue-
CKH-TIHEBMATOIATHICCKNIT pacTBop. NocBeHHBIM CBIIETETHLCTBOM HACHINEHHO-
CTH 4AaNaTUTOBOI'OY paclilaBa JeTYYHMH KOMIOHEHTAMH TOI0 jKe COCTaBa
MOKeT CHYMRUTH Ollpe/lefleHHOe pasfielleHne pPOJH JeTYyYnX KOMIOHEHTOB
B MHOJIUT-ypTUTaX # 000rameHHbIX amaTaToM HopomaX XuOuE (CM. reoXHMA-
YecKHe 0CODeHHOCTH AlATHTOBEIX MeCTOPORICHMWIT).

O BosMomHOIT PONH PABIUYHHIX NpPONeccoB MuHepalooOpasoBanua B dop-
MHPOBAHAT ANATHTOBLIX MECTOPOKIEHMIT MOMHO CYZHTH IO HEKOTOPHIM 0CO-
OeHHOCTAM THaBHHIX WOpojoolpasyomux mupepamos. Taw, JI. JI. Coxopmos-
aukoBa (1959) oObacHaer peskne KomebaHmsA ONTHYECKUX CBOICTB KaaHeBOro
muara paiona amaTHTOBEIX MeCTOPOIKeHMIT MeTACOMATHYECKUM IPOMCXOKIe-
HueMm atoro munepasaa. Hoewiit pakrnueckuii matepuan (cM. erp. 137—139 8 ma-
crosameil pabore) moasonger WHade IofoiTm K aromy Bompocy. C mosmnmi
A. C. Mappynuna (19616), menocrosrcTBo crenenn TPURIMHHOCTH H YIOpA-
J0MeHHOCTH II0JIEBOT0 IINATa paifoHa AMATHTOBEIX MECTOPOKICHIIT MOJKHO
00BACHATEH MPEBPAIeHnAAMI eT0 B TBEPOM COCTOSHUM.

B mopojax anmaTHTOBEIX MeCTODPOMIEHHI MIMPOKO PACIPOCTPAHEH THTAHO-
MATHETHT, IIOBCEMECTHO OOHAPY/KUBAIOMUII TOHKYI0 CTPYKTYpY pacuajga Ha
MATHETHT H YJLBOMITINHEIb, TOA0OHLe CTPYKTYPH pPacHaja THIMYHBL s
rutaHomarmerura raGopo (Basta, 1960), ux npmcyTcrBme m mOCTOAHCTBO
e/IBa JIH MOKHO O0BACHUTH, UCXO/A 13 TOCIIOACTRYIOME I PO B I0PoJax MeTa-
comatnuecknx apnennil (Macumkos, 1959).

Boapioii naTepec npefcraBaser 1oBejeHne CTpOHNUA B XUOMHCKOM ana-
tuTe. B pAge ciayvaes B amaTuTe M3 psAIOM pPACIOI0/KEHHBIX YIaCTKOB OJHOIO
1 TOTO K€ MUHepPAJbHOTO arperara cojepikaHue crpoHIHsA pesko KoJebiercs
Oe3 wagux-mubo BUAAMLIX 3aKoHOMepHOocTeil (amaTuto-ceno-HedeInHOBEE
Mopojsl, TojeBoninaTo-nedennHo-anaTutossie mopofsl IloausymMaopperoro
MECTOPO/IeHNIA ).

9TO0 CBUJETENLCTBYET O TOM, UTO Ha ANATHT 0Ka3alil CYMECTBEHHOE BIMf-
HHE KAaK@e-T0 MpPOIecCH, NpOTeKABHIHe B IMOpPOJaX Pe3Ko HepaBHOMEpPHO.
B mporuBomoioKHOCTE TOMY B amartHTo-HedeMHUHOBHIX TeJaX XmMUUecKmi
COCTAB AlATHTA B IEJI0M HOCTOAHHLIN, cOfleprkanme CTPOHIUA B HeM OIpejie-
JISI@TCS B OCHOBHOM COCTABOM MHHEPAJBLHEIX arperaroB I mX MeCTOM B paspese
MECTOPOKIEHNS .

[IpuBenenasie (akrsl MO3BOJAIT OTHECTH HanboJdee paHHme MIHEPAJE
ANATHTOBEIX MECTOPOJKIEHUIT K MarMaToreHHsM obpasosanmsam. Tawoe ompe-
JelieHIie EPBOTO W OCHOBHOIO 9TAlla IIPONEccoB MHHEPanooOpasoBaHus B mpe-
JellaX alaTATOBRIX MeCTOPOKJIeHHIl B HACTOSIIEe BpeMsA IpejcTaBiseTcA Ham-
Oosee npasionofobunM. BMecre ¢ Tem, Heroropuie ocobennocTi Mop@osornn,
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XAMHYECKOT0 cocTaBa M QU3NIeCKUX CBOMCTB MOPOJ000pA3YIONHX MHHEPAIOB
Heab3d 00BACHATH TONDKO KpHCTAalIW3anueill WX H3 paciiiaBoB.

M. II. TuxomenroprsM (1963) meranpHO HaydeHB! HITOMUT-YPTUTH M pUC-
TOppUTLHL CceBepo-Bocrounoli wactm XuOmHcKoro MaccmBa. Wm mpuBomsATcs
MHOTOYNCJICHHEIe TPHMEpHl caefoB Meramopdmama B atmx mopojax. Muorme
asnerns, ormevenusie M. II. Tuxonenkosum (1963), xaparrepusr i qusa mopos
amaTuToBHIX MecToposgennii. Cam daxr mupokoro, Ho HePABHOMEPHOIO pac-
MpOCTPaHEHNA B IOpPOJAAX MECTOPOJEHHIl psZa MHHepasoB, 00pasylomux
KaiiMbl amemenns (arupmu, ampudox, TabanTIATHI JTeNUIOMENaH), MIHEpPa-
JOB ¢ peaKo HeBHeP;KaHHBEIM pazMepoM KpHCTAJIWYECKUX WHMBUIOB W He-
MOCTOAHHBLIMI QU3UIECKUMU CBOICTBAME, CBUJ(@TEILCTBYET O TOM, 4TO IIOPO/LH
BCJel 3a KpUCTajladmsanmeil IMOABepraluch oONpeeleHHOMY MeTamMopduamy.

CrpyRTypHBIE IPEBPANEHHA II0JeBHX HIIATOB M THTAHOMATHETHTA, BTH-
puHHzaUus ¥ aMQUOOIHTHIANUA IIMPOKCEHOB, ePeKPUCTAIIN3ANA HedemmHa
M Jlajke MHTEHCHBHOE PA3BUTHE B HOPOJIaX TAK HA3LIBAEMOr0 TPU3MATHYECKOTr0
C(I)eHa He ]IPI’IBOI[HT K OpHHIOHIINAJBHOMY H3MEHEeHHI) cocTaBa HHOpoJ. BCB aTH
sBJIeHUA MOTYT OHITh oGbACHeHE npoleccaMu aBromeramopduama, Bozjeii-
CTBHEM Ha IOPOJL «JeTydeil (asnly, HACHINEHHOI KOMIIOHEHTAMH HCXOTHOTO
pacmiIaBa M HCOBITHIBAIOIIEIT TTOCIe[0BATOILHYI0 HBOJIONII0 cocTaBa (3aBapui-
kmit, 1953). Hax mospmme juddepennmumaTnl MarMaTuiecKoro Ipoiuecea,. 060-
TameHHbLIe ATaTUTOM IHOPOJIBL JOJIKHBI GMJIII HCHIBITHIBATL ()COGCHHO WHTEHCHBHEL it
ﬂBTOMBTﬂMOp@HBM .

Anatur, cyad mo NMEmeMyCcs MaTepHaly, HpHHUMAl aKTHBHOE YYacTHe
B paHHHX IIOCTMAarMaTHYeCKHX HHIOIeHHLIX mpomeccax. B amatnro-medemi-
HOBBLIX TeJiaX HnMmesga MecTO HnocJedoBare/JbHafdg IepeRpUCTAJIH3alniad MeJaKo-
3ePHUCTOTO ANATHTA B MTOJILYATHIT M KpyHHO3epHHCTHIT 0e3 usMeHeHUs ero
XAMHYCCKOr0 cocrapa. Ha oOT/leIbHEIX yyacTKaX amaTHTO-HedeIHHOBHIE II0-
POMEL IOJBEpPraiuch 0COOBHHO MHTGHCHBHOMY BO3JeiicTBHIO «aeTyueil dasnm,
IT0 MPHBEIO K PAZBUTHIO IPH3MATHYECKOTro cfena ¥ BOBHUKHOBEHMIO allaTHTO-
cheno-medemmuoBsx nopojp. OforamenHne anaTura CTPoOHIKMEM B TOPOAAX
C HPHSMHTH‘-[BGKHM C(i]eHOM CROpee BCero nmpoucxoaniio nyrem PasBUTII META-
COMAaTHYEeCKHX BHEIMHUX CTpPOHIHEBBHIX 30H BOprI‘ 3epeH anmaTuTa; pasmep
u opMa zepHA ANATHTA ¢ M3MEHEGHUEM ero cOCTaBa B BTUX HOpPOJAX IHpaKTHye-
CKH He MeHATeA. BoaMOKHOCTL TAKOTO IIpoIecca B TBePAOM COCTOSHHH II0]-
TBepPHRIaeTCHA SKCIIePAMEHTAJBHLIMI JaHHLIMHI CepuHA TBep/iLX pPacTsopoB
KaJbOHi-cTpoHImeBEX dropanaTuror Obiia TOJyYeHa HATpeBAHHEM COOTBET-
cTBylomux cmeceil mo remmeparypet 950° (Akhavan Niaki, 1958).

Murpamus «ierydeil (ass», HaCHMEHHON KOMIOHEHTAMH AaIATHTa, IIO
TeKTOHHYECKHM 30HAM B pamee 00pazoBaBIIHECS PHCHOPPUTH MOTIA TPABOJMUTL
B IIePHOJ, aBTOMeTaMOpP(QHIECKUX IIPOIECCOB OJHOBPEMCHHO K BO3HMKHOBEHHIO
NHEeBMATOJANTHYECKEX MecTopozkjennii amarnra (ropa Iloausymuopp).

C noHmKeHHEM TeMIepaTyphl XapaKTep SHOTeHHLIX MOCTMATMATHYECKHX
HpOMEccOB MUHePAIo00pazoBaHusi B IIpefeJax auarUTOBHIX MeCTOpPORIeHHIT
3aMeTHO H3MeHuJicsi. BosgelicTBme Ha NOpoJsl IMHEBMATOJIHTOBBIX W THAPO-
TepMalbHHIX PACTEOPOB YETKO KOHTPOJIUPOBAJOCH TPEITHOBATOCTLI0 H IO-
PHCTOCTHIO 1I0pPOJ, B peayjbraTe BaamMolelicTBHA TBep/loil gasul u pacTBOpoB
BO3HMKAJMU HOBBIe XHMHYECKHe COe/[HHeHHA. XOTH TIPOHCXOZKJIeHHEe pPacTBOpOB,
HeCOMHEHHO, OLLIO CBfA3AHO ¢ (OPMHPOBAHHEM HHTPYS3UBHOIO MAacCHBA, OHH
OLIIM yyke SIBHO HE MECTHOTO XapaKTepa, UX cOCTaB HAXOJAHICH B Pe3KOM He-
paBHOBecHu ¢ cocrasoM uopod. llecrpora accommanmii MuHepalioB IO3LHErO
HHLOTEHHOTO IIPOHCXOKICHNS CBHIETEILCTBYET O TOM, YTO Mbl B JAHHOM COY-
Yae HMeeM JeJI0, 0 CYIMeCTBY, ¢ Pe3yJbTaToM cepuu ipoleccoB. Hampmmep,
09eBHUJIHO, YTO YCJOBUA 00pasoBaHUsA MUHEDPAJIOB, aCCOMUAPYIOMMX ¢ BUILIHO-
MHTOM, W MHHEPAJI0B, ACCOIMUPYIONUX ¢ KaJAbOUTOM, OLIIN pasiMuYHbIMU.
OpHEaKO y30C¢Th M3yyYasilerocs o0beKTa He ITaeT BOBMOYKHOCTH JlaTh Oojiee
moipoduy0 KiraccH@HKALMIO MO3JHUX HHIOTEHHHX MpOLEcCOB MU HEPalo-
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reseza. HeoOxoxumo cnemuanpHOE H3YYeHHE THX MHUHEPAJOB BO BCEX [10-
poflax MaccuBa, a TaK/ke B fIETMATHTAX H ONHTeHCTHYLCKHX KHIAX.

Ofmue NpejcTaBienns O X0jie NPONeccoB MUHepPaiooOpasoBAHUNA B TOPO-
HaX MecTopo;KIeHUil, a Take pacupocTpaHeHHe, XHMHYIECKHIl cocraB M (u-
3HY9eCKHe CBOUCTBA anaTHTa I1103BOJAKT BbIJIeJHUTL B 30HE P[IL-'IOJI]E[T"ypTHTOB
n pucIoppuToB XHOHHCKOT0 MacCHBA CJCAVIONNE TeHETHYeCKHe THILI MECTO-
pOMKIeHHil 9TOT0 MHHepaa.

A. Marmarnuecrne mopojst:

1) amaruro-HedenrmHOBLIE MOPOJIH,

2) MajoMoIHBEe AMATHTO-THTAHOMATHETHTOBLIE ;IKUJIbI.

B. Meramophusosannsie HOPOJHI:

1) amatmro-cdeno-HedemmHOBEE NOPOJLI, COXPAHHBLIIMEG TEKCTYpHBEC M
CTPYKTYpHEIE 0CO0eHHOCTH anaruro-HeeIHHOBLIX IOPOJL,

2) meramopuzoBaHHEE aNaTATO-HeeAMHOBEIE HOPOAL Ha KOHTAKTe €O
CpeJHe3epHUCTHMA HITPUHOBNMU HedeaunoBsiMu cHennrami (ropa Hyamn-

1nop).

B. Cromnesus anarura OTHOCHTEIBLHO BHICOKOTEMIEPATYPHOIO THEBMAaTo-
INTHYECKOr0 HPOHCXOH/IeHH:

1) crounenna anartnra B8 pucdopputax ([loaupymuopperoe MecTOpOMK/eHNe
U MeJIKMe MIIMPH M JRHJKE alaTHTa),

2) BhyjlesieHUA APKOOKPAIIEHHOTO KDPYMHO3ePHUCTONO0 AMATHTA B MITOJNT-
yprutax ¢ upmamatmueckuMm cdenom (ropmt Kyrmesymwopp m HoamBa),

3) cKOIIeHNA AalaTHTAa B [IETMATHTAX.

. Huskoremuneparypusiii rujipoTepMaibibiii amaTnT HeKOTOPHX Herma-
THTOB M HINTEHETHYECKHX KILI.

Jl. 'mpepresustii GppadkosnT.

B xope oHIOTeHHBIX 110CTMAIMATHYECKHX HPOLECCOB alATHT B OJAHUX ClIY-
YaAX MCIEITHIBAI YacTHYHOE H IOJHOE PasloiKeHHe, B JpyIHX — KpHCTaLIn-
30Bajics B BuWAe HobooOpasosammii. Ha panmem srame nocTMarMaTHYeCKuX
HPOLECCOB CBHIETENILCTBOM HACTHTHOTO DAZJIOMKEHIS ATATHTA CIY/RUT YEPYI-
HEeHUe ero aepHa Oe3 CyIMECcTBeHHOT0 M3MEHeHH XHMHICCKOTO COCTARA AIaTHTO-
HeeJMHOBBIX TI0POJ W YMEHBUIeHHe COJEeD/RAHHA alaTuTa B MeraMopguso-
BaHHLIX anaturo-ceno-medennHoBrIX Topomax. HowvooOpazopammsa amaTHTa
BOBHUKAIT TAABHEM 00pasoM BO BMeN[aIOMUX HMiiOAWT-yPIUTAX M PHCIOPPH-
rax. B mosiHux 5HIOTEHHHIX JKUIKAX M CKOINIEHMAX BOJOKHICTOTO ATHPHHA
anaTurt OTCYTCTBYeT IJH BCTpe4daeTcsa B BHJ/le OT/I@JILHBIX I{OppOIﬂHpOBaHHBIX
3epeH; B TO jKe BpeMs HEBECTEH alaTHT, TECHO ACCOLMUUPYIOUUIl ¢ HATPOIHTOM.
BoamosxeE (paHKOINT HH3KOTEMIEPAaTYpHOTo TIHAPOTEPMAaJBbHOIO IMPOUCXO-
sEfeHns  (RaablUToBas RUIKA ¢ (PpamKoauToM).

_Ecam mpejmonarars, 9To coCTaBp MOCTMATrMATHYECKAX pacTBOPOB Obia Omm-
30K K HOPMAJLHLIM BOJHEIM PAacTBOPAM, TO pasio;KeHHe I OCazkiele amaTuTa
ATHMM PACTBOPAMU JIOJ/KHO CBHJETEIRCTBOBATE 00 H3MEHEHHHM X IMEI0YHO-
cru (Kopmmuernit, 1957). Ilonmxenne mexodnocTd pacTBOPOB MOTJIO BBI3HI-
BATh PABIOKEHNE ATIATHTA 1 BHHOC €70 KOMIOHEHTOR, B Hao0opoT, HOBLMeHe
MIEJI0THOCTH MO0 CIOCOOCTBOBATH KPHUCTAIIM3ALIME ATOT0 MHHEPAJA.

B sarmiogenne MomHO 0TMETHTE caetyomee. Popmupopanue HOIBLIIHHCTEA
IOPOJ, CJHAralomiX AMATHTOBEIE MECTOPO:KIeHHS, 00YCIOBIeHO MarmaTide-
CKUMHI HpONeccamu, Ho HOPOALI B IEJIOM M UX I0poA000pasyoIie MIHEe AL
B JanbHelilieM Hperephean 3aMeTHne uaMemonus. Mecramu anatuto-medenn-
HOBEIE IIOPOJLI M3MEHEHLl HACTOILKO, 49T0 [0 PAAY NPUIHAKOB BEIISITIOTCH
B ocobuiit tum. G mpomeccamm (opMupoBaHHI ANATHTO-HE(ETMHOBEIX IIOPOJ
TeHeTHYeCKH MojKeT OHITH TecHO cpazano obpasoBaHde IOCTMATMATHYECKUX
ramaTAToOBRIX sk ropul [loausymmopp.

B nepmoj mo3iHeTO ODHAOTEHHOI0 MHHEpaloreHesa B ANATHTOBHX Telax
peako oboraTuics KadecTBeHHBIT COCTAB MHHEDAJOB, KOJMYECTBeHHAA pOIb
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BOBHOKIINX Ha HTOM aTale XEMUYCCKUX cOeMHEHHI B o0IieM HesHAYnTe hHA.
B oxzoremnnix ycaosmsx oborameHasie anaTMToM WOPOIL MCHBITHBAIOT MH-
TEHCUBHOE XUMWUYecKoe BHIBeTPUBAHHE BJlOJNDL 30H IOBHIIEHHOI TpemmHOBA-
TOCTH IIOPOJ, B PEe3yaAbTaTe 4ero MX MUHEPaJTLHBIl COCTAB CYNIECTBEHHO Me-
HACTCH.

SARJTIOUYEHNE

Munepaiorugeckoe mcclefoBaHme AMATHTOBHIX Mecropomaenuii XuoOun-
CKHX TYH/Ip TO3BOJAET c/lelaTh psj 0OmMHEX BHBOOB.

1. Amarur ABIARTCA THIAIHLIM aKIECCOPHLIM MHHEPATOM HeelIHHOBLIX
cueHuToB XuOuHCKOro MaccuBa. ARpeccopHblii amarur mopop XuOmHCKOTro
MaccuBa M AMATHT MECTOPOIEHUIT WMEeI0T POJCTBEHHBIT XHMIYECKHII COCTAB,
OTIMYHEI 0T XUMHYeCKOro cocTaBa amatnta JIoBOosepcKOTO mMeM0IHOro Mac-
CHBAa W AaNaTHTa YJILTPAOCHOBHEIX ImMeJovYHHIX WHTpysuil HoabcKoro moay-
octposa. [IpocTparcrBeHHas MPUYPOIEHHOCTH KPYIHEIX MECTOPOKICHUIL ama-
THTA U OOJBIIMHCTBA MEJIKAX CKOINIEHMII 9TOr0 MHUHEpAla K HiloJIUT-yPTHATO-
BOIl Jiyre reoXMMHYCCKH BIosiHe 3akomoMepHa. Tarmm ofpasom, mpomeccs
dopMupoBaHUs MeCTOpOMIeHUIl anaTura OLIIM TECHO CBABAHLI C IPONECCAME
dopMupoBaHNA OKPY:KAIOMUX MX MArMaTHIeCKIX TOPHLIX TOpPOJ M WHTPY3HB-
HOTO MACCHBA B IEJIOM.

2. Ommpagcs Ha oTedbHEEe 0CO0LHHOCTH MMOPOA000PARYIONMX MHUHEPAIOB,
HEeTPY/(HO TpUiiTh K BHIBOJY 0 MeTacoMaTtuueckoM cmocoOe oOpaszoBamms 000-
ralleEnsIX anaTuToM nopoj Xubunckoro Maccmpa. OpHAKo n3ydenmume Beex
MHHEpPAJIOB U 110 BOBMOMKHOCTH BCeX HX 0coOeHHOCTell IPUBO/NT K 3aKIIOTEHNAIO,
YTO OCHOBHBIM 2TanioM (opMupoBaHms OOJBITHHCTBA MECTOPOsKICHHH SBHUICH
MarMaTnyecKuil HTall, 3a KOTOPHIM CJIe/l0BaJIH IINPOKO Pa3BUTHe PAHHUE TOCT-
MarMaTmyeckue NPOLECCH, 4 3aTeM OTHOCHTeJIbLHO I03/[HNe HU3KOTeMIeparyp-
HBIE IToCTMArMaATHYCCHKUE 9HTOTeHHbIe H])OIIGCCLI MEHepﬂHOOGPHSOBaHHH. HMGHHO
TaKas [UIHTeIbHAA 0 mocjeoBaTebHas uctopua GopmupoBanus oborameH X
amaTuroM Hopof o0bACHAET IECTPOTY X MHUHEPANLHOIO COCTABA, HAJMIHEe
TeI0il cepun pasiIMiHLIX TeoJorndecknx o0pasopanuii, COKyIMX anaTHuTOBEHIE
Temaa.

33KJIIOT:[HTEJII:HBIM aTanom MuHepaJoreHesa B npejejlax agaTuTOBBIX
MeCTOpOMK/JIeHnii ABIAIOTCA MPONEcCH XHMHUYECKOI0 BHIBETPUBAHMS, IIpOTe-
Kalom@e BIOJbh TeKTOHHYECKH OCIA0JCeHHBIX 30H H CYMECTBeHHO MeHAIOMAe
cOCTaB TMOPO.

3. B xoje mocrMarMaTH4ecKMX DHOIEHHBIX [PONECCOB ATATHT MCMBITH-
BAJ aKTHBHOE BOsAelicTBHe co croporn Meramopdusywomux dasz. Boasme Toro,
BOZHUKAaJIHN CaMOCTOATeNbHHE CROMIEHHA AMaTHTA MOCTMArMaTHdecKoro IMpo-
acxoskenns. B peayabrare nmo pAgy NpusHAKOB B XuOMHAX MOJKHO BEIIGJNTH
Marmatnuecikue (OCHOBHAA macca) M moCTMarMaTmueckue (MeramopdusoBan-
HHe ¥ THeBMATONHTHUYECKHEe) MecTopo;kjeHNA amarmra. Amatur meramopdn-
B0BAHHLIX W ITHEBMATOJUTHISCKHX MECTOPOKIEHMIT OTIHYAEeTCH PAJOM THIIO-
MOp(HBIX ocobennocTeil; 18 HET0 0cobeHHO XapaKTepPHO PE3KO HEBHIePIKaH-
HOe cojepsRaHne CTpOHIUA.

4. B cocrase oGorameHHbX ANATHTOM IOPOJL IPHHIMAIOT yuacTue 52 MuHe-
pPaNBHEIX BHAA, HO OCHOBHOI X 00beM ciaraioT 6 MuHepaloB, OCTAJILHLE WIIH
paccesiibl B MOPOJIaX, WK 00pasyloT pasiamdHbe 110 XapaKrepy CKOIUIEHHS Ha
OTHEIBHBIX yuacTKax MecroposjeHuii. Enmasiii XapakTep mpomeccoB MuHepa-
1000pa3oBaHusa B Tpejelax BCeX AMATHTOBLIX MeCTOPOAIeHmil o0yCciaoBHI
u ONM3KWiIl MHHEPAJILHBIL COCTAB BeeX 0DOTAMEHHLEIX anaTuroMm mopof. Bomas-
moe BJIHAHWE HA TeXHOJOTHIO IOJYYeHHA AIATHTOBOTO KOHLEHTpATa OKa3zh-
BAaeT TOJHKO MUHEpAJBHBEIL COCTAR HOPOJ|, HBMEHEHHHIX IPOIEccaMu THOep- |
reneza. llpmammaoil 8T0T0 ABIAETCH BEICOKOE COMEPsKAHHE B M3MEHEHHBIX II0-
Po/laX TOHKOANCIEPCHHX TIMHACTHIX MUHEPAJOB, a4 TaK/Ke M3MEHEeHHe CBOICTB \
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MOBEPXHOCTH AllaTUTOBEIX 3ePEH 3a CYeT HOKPHITHA UX TOHKEMH ILICHKaMH
MOHTMOpPH/IJIOHATA. _

5. Eemum B mepwoy; orkpuitna XuOMHCKHX ANATHTOBHIX MECTOPOMIEHMI
BOBMOKHOCTD WX IIPOMBIIIEHHOTO MCHOOJIb30BAHISA BooOme TojBeprazach
COMHEHHIO, TO B HACTOAMmEe BpeMA amaTHT SABISETCH OTHHM H3 OCHOBHEIX
nerounnkoB  GochopHEX yrodpeHuii.

XubuHeKHe MecTOPORIPHUA AMaTuTAa I'eHETHIECKUd TeCHO CBA3AHLI ¢ Hede-
JUHOBLHIME cuenmTamu. IleoOXoaumo JanpHeiimee JeTadbHOe Te0JOrHYECKOE
u3yueHue Kak paiioHa MecTOPOMIGHNI, Tak W APYruX MEJOYHEIX MaCcCHBOB,
POACTBEHHLIX © XuOuHamy, a Tak:ke CICTUAJIbHOS N3yueHe TNOBEASHMH aK-
IECCOPHOro AATHTA M ero MeJKHX CKOINIEHHIl B pasauvablXx mopopax. Obmume
3aKOHOMEPHOCTH TIOBEJeHNsI ANATHTA B MIEJOYHLIX MOpPOiaX IOMOTYT BLIABUTH
HOBHIE TEPCIEKTUBHBIE YIACTKH [ IONCKOB aMATHUTOBBIX MECTOPOKICHMIL.
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