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X 17 Xameponnt Cesepo-Boerora CCCP/Tonwapos B. 1., Topopmm-
ckuit M, E., Ilapnos I'. @., Cassa H. E., ®apees A. I1., Bopuen-
nes B. B, I'ynwenxo 9. B. M.: Hayka, 1987..— 000 c., mm,

IIpusegens! cBefenis 0 HOBOI AraToHOCHOIT MPOBHHIMH, BRIABICH-
moit na cesepe [lansuero Boctora CCCP. Ilowkasamo, uto Mecropossje-
HUSL M IPOABJIEHNA 110/IEJ0YHON0 XaJle/0Ha CBS3aHBl ¢ TOJAMI pas-
BUTHA BY/IKAHHYECKHX 10PoA. Beijeneno BoceMb araToHOCHBEIX BYJIKA-
nuuecknx Qopmanmit, onmcano Gosee 40 mecropossgemmit. MHayuema
MUHEPAJOTHA ATATOBBIX BBIIJEHMIl, HX TEKCTYPHO-CTPYKTYPHEIE 0CO-
Gennocru. Ilokasamo, 4ro aratoo0pasoBaHme NPECTABIAET COHOIL
CJAOFRHBIT MHOTOCTA[MIHBIN TIPOIECC 3aU0JHEHIA HOJ0CTEH BO BMEIIA-
mux mopogax. OOCymIanTes BO3MOMKHBIE MeXaHH3MBI 00pasoBaAHMI
AraTOB, PASBUTHA B HHX XPOMaTOrpauyeckux IpOIECCOB, BOAHWKHO-
BEHHSI TEKCTYPHBIX ys0pos. IIpuBeeHsI JaHHbIE TEPMODAPOreOXMMIYE-
cKOro wayuenus aratos. Momorpamsa wurocTpuposana KapraMmu, cxe-
MaMu, 4epHo-DeasMi i peTHeMI poTorpaduam, Tpenasuavena s
TeOIOroR, JIOOHTEIel N KOITCKIIONePOn KaMiis,

BEK 26.303
Penensentsr: M, JI. TEJIBMAH, P. B. YMHUTEAEB



NPE/IUCJIOBIE

Weropus cosianud Hroii KHury arTnuecku HATHHABTCH C
1975 r., Korja OblsI0 pelreno OPraHi30BaATH TEOJ0T0O-MIHEPa-
pnormaeckiit myaeit npn Cesepo-Bocroumom koMmiuiekcHoM Ha-
yuno-meeaefosarennckom mueraryre JIBHI[ AH CCCP.
HomnerTun Myaes ¢ Hepsbix jiHeil cBoeil paboThl HapALY ¢ cO-
3IAHIEM KOJIERIINIT 0 00I[eTe0I0TIIeckoil TeMaTiHKRe ylems
MuOro BuuManma paspadorke sxcnosumnn «Camoneersr Cene-
po-Boeroka CCCP» — oxenosumum, odennb 3peniiHoil I MHTe-
pecHoit g mmpokoro kpyra mocernteneii. OnnospeMenno co
¢00pOM KOMIEKIHIT HAYa/I0Ch IVIAHOMEPHOe H3Y4eHue Treoso-
a1 Musepajgorun xantejgonos Cesepo-Bocroka xak camoro
HEePCIeKTHBHOTO Bijia caMonBerHoro ceipes. Ha nporsamennn
HEeCKOJILKHX JIeT BeJIHCh HAIPaBIeHHBIe TIOJIeBbIe W JadopaTop-
Hble HCCIEJIOBAHUA, KOTOPHIMA OB OXBAYEHEI IMPAKTHUECKH
pee Hanbojiee KPyNHble TPOABIEHIA I MECTOPOIRIEHHA Xai-
HEJI0HOB Ha 3HAUNTEALHOI TeppuTopuit — oT BocToanoit Uy-
rorki fo [Ipuvarananes.

Bee ofpasnsl xanmeonos, oXapaKkTepH30BaHHLIe B KHUTE,
OPUIHHEANLHEL 1 ABIATeA cobersenaocThio Myaes CBRHITH,
He3HATHTEILHAs vacTh 00pasmoB ObLia mpHBIeYeHa 13 YacT-
HBIX KOJJIeKITM.

Padorer mo xanmegomam Cesepo-Bocroka, memarmueckne
W TIPOTHO3HEIe, HeoAHOKpaTHO TpoBojuntick B ITponasoxcroen-
HOM TeosdormueckoM obneuueniy «CeBBOCTreOn0rnsay; Havm-
nan ¢ 1980 r. onun ocymectnaaancs copmecrno ¢ CBRHUM,

B macroamee spems B mysesx CBHHWM u IITO «Cen-
BOCTIe0N0THAY COCPeI0TOUeH0 BeInKOIennoe codpanne xaime-
nonos Cesepo-Bocroka CCCP (rmasmmim ofpasom aratos),
TO-BUJIIMOMY, OTTHO W3 CaMBIX KPYIHBIX My3eiinsix cofpanmii
B Coserckom Comwose (pme. 1). Ararter u3 KOJIEKIHH MY3es
CBRHWH meonmokpaTHO JEMOHCTPHPOBAJINCH HAa BHICTABKAX
(BIIHX CCCP, 8 Jlome yuensix AH CCCP m np., a raxie na
BeicTaBKe «Ieonremo-84» XXVII cecenm Mesaynapoanoro
PeOIOrNYecKOro KOHrpecca) 1 OB OTMEUEHBl MEIalaMm |
JITLIOMAaMII.



Boabmasa waertn 0fpasiion Xamaielonos, MpeeTanienibx
il MBETHBIX WIIIOCTPAIHAX, XPAUNTCA B DKCIO3UIHI Te0J10T0-
minepaioruteckoro Myses Cesepo-Boerounoro Hommiexeuoro
HAYIHO-ICCIe0BATEALCKOr0  nHeTntyTa  Jlagbumesoctoaroro
payanoro nenrpa Axajemmn nayx CCCP B ropoxe Marajane.

Myseit cosjan no namuarnse akagemuwa H. A. Illmro.
B nByx npexpacno odopmiennsix zamax (es. pue. 1) obmeii
miomansio 350 M* mpejcTaBiensl MEHEpPAJLHBIe OoraTcTBa
pernona. Ilepseix mnocernteneit Mmyseit mpumsa B 1977 1.
I cpasy jke Ipuodpes nonyiasapuoctsb. K Hacrosmemy BpemMenu
€/RerojlHoe 9MCI0 ero moceTuTeseil cocrasiser okroxo o000
yeqosek. oern na 60 ropopos Cosercroro Cowaa u 25 aapy-
De/KHBIX CTPaH, MOCETHBIINE MYy3eil, OCTABHAM B KHATE OT3bI-
BOB CBOI BOCTOPJKEHHBI BAMHCH 1 CPeIH HAX aKaJeMuK
A. T1. Anexcaujipon, koemonastel I'. C, Taros, JI. C. Jlemun,
nonyagpasie apructel B, Pynenko, O. Crpnsenos m muorue
JIPyrue BUJIHEIE JIeATeNN HAYKH I HCKYCCTBA.

OcHoBHBIMII pasjielaMH HKCHO3HIHE ABJIATCA: METeopH-
THKa, MHEHEPAJOTHA, eTpaThrpadms, MarMaTtmsM, MeTaMmop-
usm, nonesusie nexonaemoie Cesepo-Boetoka CCCP. B paa-
Jleie TIOJMe3HbIX MCKOMACMEIX OJIHOI M3 mamboiiee IpejiCTaRH-
TeJLHLIX MOMIO Ha3BaTh Koulekmuio xannesomon Cesepo-
Bocroka CCCP. Oua mobsita m cospana Grarofaps yCHImaM
MIOTHX T@0JIOTOB WHCTHTYTA U CHENHANLHBIME DKCIeHIIHAMA
Mmyseda. MosKHO ¢ HO0MHOIT 0TBETCTBEHHOCTHI0 YTBEP/AEIATh, UTO
mpejicTasienna 00 araTOHOCHOCTH PeTHOHa, BEICKA3AHHBIC B
Janmnoii Momorpaduu, MOATBEP:KAAIOTCSA €/KEeTOJHBIMA OTKPEI-
THAMH Ha €ro TePPUTOPHE HOBBIX IPOABISHMII HTOTO 3aMeva-
TEJBHOI0 KAMHECAMOIBETHOTO CHIPBA.

losops 0 Mysee, neibssg He OTMETIHThb, UTO, HECMOTPSA HA
CBOIO MOJIOJIOCTH, OH yKe 00JajiaeT VHNKAJILHEIMI JKCIOTATA-
MU, W cpe/yl HHX OJHH W3 KPYNHEIIIX B MHUpe KeJe3nslil
mereoput BmimmGuno, Becom oroso 1000 wr. K sacayram co-
TPY/IHUKOB My3es 1l HHCTHTYTa MOYRHO OTHECTH CBOEBPEMEH-
HYI0 I TPAMOTHYIO TPAHCIIOPTHPOBKY HMCKOTIAeMOTO MaMOHTEH-
ka, maiinennoro B 1977 r. B BepxoBeax p. Kouasimer reosoro-
paasequnkamn Cycymanckoro paitona. Beers 06 aroil Haxojike
obaerena seck mup. B Jlennurpaj, Kyga Ovin JocTaBieH HKe-
MOHAT, C’HEXaJNCch yIeHble U3 pasHeix crpam. Mymsr MaMon-
TeHKa W YHHKaJbHEIE (oTorpadmm, c/lelaEHBe Ha MecTe Ha-
XO/IKH, XPaHATCHA B My3ee.

Coapannsni ma xpaitnem Cesepo-Bocrtoke crpamsi, myaeif
uMeer OOJBIIoe 3HAYEHNE He TONLKO A MOMyIAPH3AINTT Teo-
JOTMYECKIX 3HAHMIL, HO M KaK IEHTP HKOJOTHTIecKOro BOCII-
TAHUS HACEJIeHHA W 0COOEHHO IOJIPACTAIIIETO TOKOJEHHI.
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Pue. 1. 3aa reoaoro-muuepasornueckoro myses CBKHIHW JIBHIT AH
CCCP, B koropoM pasMeinaerca OCHOBHAM DKRCNOZMI  «Xaaneaousl,
ararst i onnken Cesepo-Boeroxa CCCP» (meero doaee 1000 oks.)

[puxona » myseit u mobysach BeamkomennnizMin odpasnami,
MOCETHTENN YHOCAT ¢ coDOH smamms o OOoratcTBax PoJIHoro
Kpasi 1 3HAKOMATCH € NPHMEPOM OGepe:kuoro OTHONICHHS K
unM. C 97100l ske 1edb0 M3 3AJ0B Myaes ObLI IPOBEJICH K
TeJeBU3HOHHBIX Tepejiat «Pacckassl 0 KaMHEe».

Ha fase reonormueckoro Myses BejyTes HaydHble HCCIe-
JOBAHUS TI0 MUTTePAJIOTIIH 1 IeHe3ncy 0JaropoiHbiX MeTa/LI0B,
IBYYAETCH BEIeCTBO METEOPHUTOB, T'e0JOrHT 1 MUHepajoris
camoneeron Cenepo-Boeroxa CCCP.

ITpn manueannn Kuur aBTopsl 3a/1J1Ch TEJILI0 T0KA3aThL
He TOILKO Kpacory 1 csoeobpasme camonseron Cenepo-Boero-
ka CCCP, no ur to, uto nra Kpacora ne oTHOCHTCH K Caydaii-
HBIM «IpuayiaM upupoias», 1ro (Gopma, okpacka, pHUCYHOK
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MOJIeJI0YHBIX XAIIe/0H0B OPraHmvIecKH CBA3AHLI ¢ 0CODEHHO0-
cTaAMI ux (OPMEPOBAHMESA B KOHKPETHOI TeoJorndyeckoii obera-
HoBke. [lis atoro ma maubomee kpymubix oobertax (Cenejie-
ma, RamoumeiseeMm, Apmase, Ouabckoe miaaro, Preiseenm 1
Kpemsankra) Opurm mpoBe/leHBI JeTAJbHBIE TIOJIEBBIE TEOIOIH-
weckne mnceaeosannsg. 3ateM B madoparopnax CBRHUW nay-
JAANCH COCTAR I CBOIICTBA MIIHEPAJIOB, TEMIIePATyPhl MIHEpa-
n006pasoBanusa, COCTaB MHUHEPAJI000pasylou|x Cpef ¢ mc-
MOJB3OBAHIEM COBPEMEHHBIX METOJ0B TCCIe0BAHIIA, TAKIX,
Kak nudpakpacuas CHERTPOCKOIIT, PACTPOBAS DIEKTPOTHAS
MHKPOCKOIIA, JORAABHBI PeATIeHOCTeKTPAABHBI anaans u
ap. Bee aro noasosmio jgatek neppoe ododiennoe mnpejicranie-
Hife 0 MUHEepaJorui araToB, HX CBAZIN € PA3HOBO3PACTHBIM
BYJIKAHI3MOM, 00 0COOEHHOCTSIX X TeHesmca, a Takme Co-
CTaBHTH MepBY Kiaccupuranmio Golee COPOKa MeCTOPO/e-
nuit aratos Cesepo-Boeroka CCCP. B ocnony sroii knacendn-
Kalupm  TOJ0KeHBl CJHeNYIONliie IPH3HAKN: Te0loriueckinil
BO3PACT H COCTAB BMEHIAIOIIAX BYJIKAHOTEHIBIX TOPOJL, Xapal-
Tep BHIIOMHEHUA IMYCTOT, CBA3L ¢ KOPEHHBIMI HCTOYHIKAMMU,
COBPEMEHH0e MPoABIenHne B perbede.

Bropoii He MeHee Ba#kHOIl 3ajaveil KHUrE OLUIO TIOKa3aTh
HepCIeRTIBHOCTE PETMOHA Wa OTKPBITHE HOBBIX MECTOPOii/ie-
HAIf araToB 1 HA OCHOBAHNH aHAIM3a Te0JOTIYecKoro erpoe-
nist BeiennTnh Cesepo-Bocrox B KauecTne noBoit araronocnoif
npopnanun CCCP ¢ npenpapuTesbHO ee NMPOTHOIHOI OMEH-
ROIT.

B nponecce nanucannsg KHHIE aBTOPH TMOJIB30BAINCE KOH-
cyapranuami u coseramn I1. II. Jlemuarmua, B. @. Bexoro,
M. H. Tepexosa, A. . A¢unroro, JI. JI. Kpacroro, B. JI. Cy-
xopocaosa, B. H. Ilpeiica, 10. . Roascunrona, wacrn py-
kommen  mpocmorpex u orpepaktuposax I, M. Cocynos.
BeeM UM KoIZIeKTHER aBTOPOR BHIpAKAET MCKperiwio Graro-
TapHOCTD.

I{serusie dhororpadum s WLIIOCTPATHBHOTO TPHIIOMKEHITA
peimoanensl B, 3anko, 0. Mypapunms, B. Mepaaskorsis,
C. Bacwinesoii.



I'nasa 1

13 MCTOPMI OTKPBLITHSA
1 OCBOEHUSI MECTOPOK/IEHITIN
XAJIIETOHOB

Ha oGmmpuoit Treppatopun Cesepo-Boeroka CCCP moan-
SYIOTCAl IMIAPOKAM PACTIPOCTPAHEHMEM MIOLIE BH/IBL I[BETHBIX
M IOeJOYHBIX KaMHEIl: TOPHBII XpycTalib, PayXTOMasbl, MO-
PHOHBI, aMETHCTHI, JeMAHTOM/(BI, HIIMBI, XaJle/l0HBl W .
Hanbosnee mepenexTHBHEL B HACTOSIIEE BPEMSI MECTOPOK/ICHILS
H TPOSABJIEHHA CAMBIX Pasnoo0pasHeIX Xaumeaonos (rraBHsiM
obpasom aratos), NPHYPOUYEHHLIE B OCHOBHOM K CTPYKTYpaMm
Oxorero-Yyrorckoro pyakanorennoro nosca (OUBIT). 3pecw
y#e ceiivac mapectrno Gomee H0 nmpospiaeHnii aratos, U3 KOTO-
peIX 10 Kpaiimeii Mepe 1mecth — Onbekoe 1ato, Apmanb,
Hpemsankra, Priseem, Kanonmeizeem n Cejieiema — npejicran-
JAIOTCS KPYITHBIMA MECTOPOK/1e HESAMM.

JpesHeiinmie u3roTOBIEHHBIE TEI0BEKOM OPYIN 13 KaMIIS,
Haiitennsie 8 Afpnre, 0OTHOCATCA K paHHeMy MaJeoJanTy, 1x
Boapact Gonee 1,5 mmm mer. Hamr jamexmit KpoMaHBOHCKMIT
IIPEJIOK MHOTO TMO33Ke, T0JAB3YACH KAMEeHHBIMIL OPY/UIAMIL, YMY-
JIPHICH BEUKATH B CYPOBBIX YCIOBMAX JIEHITKOBOTO TIepItoia
B Enpone, Asnn 1 Cesepuoii AMepitke B BepxXueM majeominre,
On OBLT yMeasIM i H300peTaTeALHEIM TBOPIIOM OPYJAIT ¥ €O~
BEPUILT BeJAMIANIIAN CKAY0K B ueTopunm Texuankim. 3a 30 Teic.
JeT OH MpOJBUHYJCA 110 IIYyTH HPOTpecca HAMHOTO JlajLIe,
ueM Bce ero mpemmectsennukn 3a 1,3 mam ger, w kyjaa Goin-
1te, 4eM oI, oI cefe cpepy oduranus. Ycopepuencr-
BOBAB NPEIKIIE METO/IBI, OH H3TOTORISJL TOPasio Holee pasio-
obpasusie w aderTaBHbIe OPYIUA M3 Kpemus (XaxieaoHo-
BOTO KaMAuf, XajimejloHa) u Jpyrux IOJXOJIANINX TOPHBIX
TOPOJ.

BepxmenameoanTnueckne CTOSHEN KPOMAHLOMCKOTO Telo-
BeKa B HACTOAIEe BPEMA M3YTEHBI JOCTATOTHO BCECTOPOTTE,
MX MECTOHAXOK/[en st 00HAPY/ReHBI Ta BCeX COBPeMEHTBIX Ma-
TepuKax; MPaKTIIeCKN TOBCIOLY OHI HECYT Cle/(bl MaTepHaIh-
HOIf KYJABTYPEL B BHJIe HOBOTO Pa3HoobpPasmoro Opy:KHsd, Tpej-
MeToB o0mXOJa W YRpAmenmii, B TOM 9ncie B 00JLIIOM Ko-
JuMecTse 1 w3 Kpemus i xaineona [85].



Pue. 2. Kamennvle u3jieana H3 apxeoJdornueckux naMaTHHKOB JIpen-
neii kyaprypsi Cesepo-Boerounoii Asun, marorosiennbie W3 xasieo-
Ha (I—26) m «aaspossiii aner» u3 Opanmmn (27). Pueynkn /—26 na

kunr H, H. [{uxosa

Hamuarka:
1, 2 — HO M HAKOHEUHMK CTPEJIH M3

CeIBMoro BepPXHeTaleoInTHye-
CKOTO  CJO0A CTOAHOR Ymkn-I,
Ywkgu-V;

3—5 — Tecio n o0JOMEM Tecna ¢ 110-
BEPXHOCTH HEOJANTHYeCKONH CcTosH-
Ki y JlomMamnero osepa;

6 — HOM © HeoJuTHYeckolt cToAHKH
Emnaoso-11.

Bacceiin p. Anajpipn:

7—13 — HAKOHETHHIH, aogoTna  u
cEpefKu ¢ HeOJNUTHUeCKofi cTonu-
1k Tuposan;

14, 13 — HAKOHEYHUKW W
HIGKHe  CTOAHKEN B
(Heoaur);

ckpefor ¢
Yeros-Beaoit



MHTC[)EU]IUU IIﬂ()JIlOJl{.‘lUIL‘- 00 HCRYCCTBEe KPOMAULOHCHHIX
KaMeHHEIX JIeJ MACTepoB MPHBOANT B croell kunre «Wpomann-
oncruii ueaosery Tom Ipnmo: «Yeosepienersopanne xaMen-
HBIX OpY/il ABIIOCH PEMIAIOMIM MOMEHTOM TeXHHIECKITX
JOCTIFREH T KPOMAHLOHCKOrO MelloBeKa, Ho, KaK HIl CMEIIHo,
HIIKOMY He H3BeCTHO HaaHavernye caMmblX MperpacHbix ofpas-
OB €ro CHOPOBKM — TOHKUX INIACTHH, Bpoae JBaJll@aTipBoChMIl-
CAaNTHMETPOBOTO ,,JIABPOBOTO JIHCETA', MOJYUHBIIETO HTO HA3BA-
nue sa csoo Gopmy  (pue. 2, 27). CanmmkoM ToHKMIT, 4TOOE
CHYHUTH HOFROM, CHUINKOM OOMBIIOIT M XPYURMil, 9T00bl OBITH
[HAROMETIHKOM KOTBA, 9TOT BEJIKOJENHO 00padoTannblii Ky-
COK KpPeMHA KajKeTcfl CO3HATEJBHOIT AeMOHCTpanmeil macrep-
crsa. Hecomuernno marotosienme 1npeMera TAKAX TapMOIi-
YeCKHX  PONopuuii  TpeGopaio yMeHNA, TPANHYAETO C
ACKYCCTBOM, W MHOTHMe AapXeoJoTH CHUTAIOT, MTO MIeleBpH,
1nojl00nbIe dToMy, OBIJIH NMEHHO TPOM3BEIeNNAMI MCKYCCTRA,
KOTOPBI@ 1eCJI HCTeTHUECKYI0 W PUTYANLHYI0 (YURIHO I e
uMeanm YTHWIATApHOro mnasmavennsa, B(J.'!M()}NHD, aTo GBIJI[[ Bbl-
COKO IelNMBIe TOBAPHI, MePeXO/Lie 0T OHOro MeJIoBeKRa K
APYIOMY, OT OJIHOIi I'PyNIBI K JIPYTOif.

Ecin Takne Goawmime ,JlaBpoBbie JICTHL H3TOTOBIAIICEH
He JUIA TIPAKTHICCKOTO TPHMEHEHIA, OHIl AR cofoil ueT-
KILT OpIMep mepexojia TeXHIKI B HHOe KaTecTso — Bejib dojee
MedTRIe 00BITHBIe OpYINsA, 10 00Pasiy KOTOPBIX CO3/laBaich
OTH TeIeBPHI, IMesn eyryOo npakTnvyeckoe nasnavenme, Pac-
ROIIKN Ha 3anaje El!])()l'lbl JIAJIM TBICAYM KaMeHHBIX OCTPORO-
HEYHUKOB PA3HOIl BEJINIHABL, W, HECOMHEHHO, MAOTHE M3 TIX
MOTJIL CJLYZRITE OTIIIHBIMIT HAKOHeUHITKAMIT JIJIA ROTITIT T1IIL
HOGKAMI ¢ OpHITBEHno OCTPHIM KpacM. JTo OBLIN Baykieiinmme
BIUIBI OPYIRITA B apeenayie JoAeil, KOTopsie, KBS 1 0XOTACH
B Oorarerx inanio obaactsx Esponsr, B Goprie 3a cymecrsona-
e pce MeHblle v MeHbLIne 3aBucelin IIpoeTO OT CHAJBI CBOHX
Ounencos m vee Goapnie u GoJdbITe — OT CHIBI CBOETO HHTE-
Jnerra w9 eRTHBHOCTI CROETO OPY KIS,

Ramennsie gespns 6o, Gecertoprno, oerpst 1 odidertnn-
nel. CoppeMenapie DECIEPIMENTE TIOKABAJIN, T9T0 XOPOIIo 0odpa-
6(]']'8]"")"} KpeMHenple makonedimEm ocTpee n FJ]_VG}I\'L‘ 1npo-

16 — peaeny  co
(reosur).

cronurn IukaeBo Bacceiin p, Koanim:

22 — ¢rpebor (npeanoioaRuTe LI

Yykorra:
17—19 — nosesunse  1acTnis co
CTOAHOK Ha Gepery p. AMIyoMmbl
(neoqanr);
20—21 — HaKOHEYHNEN C O,
(Heoawt),

Alton

nageoanruiectnii) ¢ pyu, Hluo;
23—25 — crpelKOBNIHO-TECIIOBUHLIE
opyansg  noamgHero  MaJtTaHCKOro
KYJALTYpHOro caoa (a1oneoant);
26 — pesely c0 CTOAHKW pyd. YPUE-
gyr (nospunif magaeoaur?)



HHKA0T B Teao :kuBoTHsIX. M no pesyieii cnocobuocTn kpe-
HeBBIe HOKA PABHBEL CTAJLIBIM FJIH Jla/Ke IPEBOCXOJAT NX...

wlasposetit amer* — aro, Gecenopho, meaeBp, u B coBpe-
MenmoM Mupe madepeTcs JNIIb TOPCTKA JIIOMEIl, HACTOILEKO
HCKYCHBIX B J[PEBHEM pemecie, 9TO OHI MOTIH OBl CO3]IaTh
HEUTO 10/[00H0e»,

Haxonku xameponossix  opyamit 8 VI wyasrypmom
cioe crognok Ymku-I m Ymru-V na Kamuartke nossossior
navare meropuio Cepepo-BoCTOMHBIX XaJIeoioB B K3
YeJIOBEKA Take ¢ Jjajdexoro majeoiamra. Ouenb jgetanbHo
HPOGJ[G}HHBSETCH aTa ]-lCTOpHﬂ B ee CBA3N ¢ IlpCBIlHM“ KYJIb-
rypamu Cesepo-Bocerounoit Azuur B tpyjax wi.-kop. AH CCCP
H. H. lukosa [26, 27].

Paunssi ymkopckasg BepXHeNAJeoJHTHUCCKAA KyJIbLTypa
Hamwaren s VII cioe Gsura BCKpBITA HA JOBOIBHO OOJBINOIT
Jrorngajn IIByK NajaeoJuTHIeCKIX  CTAHOBHMILL (BC@I‘() OKOJIO
1500 m*), cambix pesnnx na cesepe Jlaasrero Bocroka CCCP.
Caeasr kocTpoB, ofmapyiennble B DTOM C€JI0€, JATHPYIOTCH
BpemeHem 13—14 Toic. et nasajg. B eymupoern, 9To efunceTnen-
usie 8 Cesepo-Bocrounoit Asun (Brimouas seio fAryrmio) un
na Jlaxpuenm Bocroke BepxmenajieodnTHueckine CTOAHKN CTOMD
APEBHET0 BO3pAcTa, JAIMHe MOJTHO COXPAHMUBIINECH OCTATKIT
MHOTHX WML U Jane norpeGenne. B mocaenuem, napany ¢
OOJLIIIM KOJIMIECTBOM araMalbTOJNTOBBIX 0 SIHTAPHBIX Oyci-
HOK I TOJBeCOR ObL1il 00HAPY/KeHBl XAINeJIOHOBBIE OCTPHSA
s ux msroroprenns. Cpepn KoMIeKca KaMeHHBIX 0PV,
HailIeHHBIX B 9TOM ¢J10e, D0JIBIION HHTepec JUIA Hac mpe/cTas-
AAI0T HOMK HPaBmILHON auctoBmHoi gopmel GudacnanbHOi
00paboTRII 11 HAKOWEYHHK CTPEJEl ¢ «KHOMTATEIMY YePeIkoM,
HaroTopiennsle u3 xaiunexona (cs. pme. 2, 7, 2). H. H. Jlnxos
OTMEUAET, ITO aHAJOTH UM IOABIAIOTCS B (DUHAILHOILIeCTO-
IEHOBBIX M TOJONMEHOBEIX TAMATHHKAX AMepurm, a Takie
panieroJdonenoBex maMaTnnrax  fnonnm upnm monmom mx
orcyTeTsnm B Tageonnre w mesoante Cnompm [27].

Tecna n woskm 3 xamnegona OblINM obHAPYIKEHB! Ha [Vam-
YATKE W B IPYTHX CTOAHKAX, HO ViK€ H3 HeOTHTHIECKOH KyJlh-
Typer (em. pue. 2, 3—6).

Boanmoe kommaecTBo xauielonoBeix opyanii 6suo codpa-
HO M M3YYEHO Ha MHOTOYHCJACHIBIX HEOJNTHYCCKHX CTOAMKAX
B Oacceiine p. Auajeips (cM. pue. 2, 7—176). Cpenm muoro-
YICJIeHHBIX HAKOHEYHIKOB, JI0JOTEI, CKPeOKoB I Peanos s
Hac NandONLIIA HHTEepec MPeJICTABISAET PE3eIl €O CTOAIKI
Tukaeso (em. puc. 2, 16), nockoanry B paiione oroit ctoanii
10 cEX 1O0p JOHTEJNAMH KaMisg «pas3padaThIBACTCHY 0LH0-
UMENHOe NPOABICHHE araTon.
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Opynna ua xajamegona MMPoOKo HPEACTABIEHE B HEOMIITI-
HeCKHX crogukax UykoTKH; HokeBHJHBIe TAACTHHBL M HAKO-
HETHIRIT BCTPEIAlOTCH 11 B MAMATHITKAX HeOJNTa B Dacceiine
p. Amryammbl na Boctoke (em. puc. 2, 17—19) u ma o-se Ajion
na sanaje (em. puc. 2, 20—21).

HpomeskyTounoe nososkenie saHNMAlOT IPEBHIE KYIBTY-
PHI, U3yUEHHbIE Ha cTOAHKAX B Oacceitne p. Hoawsimer: xamie-
jonossie ckpedrn ¢ pyu. llmno ornocsares npegnonossnTennno
K mageoanty (em. pue. 2, 22), peaust co cToARKN pyd. Yproi-
YYK — K nosjuemy naneoanty (cm. pue. 2, 26), ckpebiosm-
HBIC Opy/AuA no3jinero ManTanckoro KyabrypHOToO €I0f — K J10-
neomnry (ewm. pme. 2, 23—25). 3uauntensunit wATEpec npej-
CTARJIACT NPOM3BOJICTBEHHLIN KOMIIEKC B 3anmajHoil uactm
packona na Manranckoii croske. 3necs coxpanmincs ocrar-
Ri macrosnieil Macrepekoii Kamermnoro sexa. Ha nosossmo 06-
mmpHoil mwiomajike pasmepom 36 m*, Bokpyr Goabmoro kocr-
PHIIA paciojiaraeTess He MeHee ImecTH «pabovux MecT» Ui
obpaboTkm Kameunwvix mamemmii, Ha wammoMm rtakom wmecre
HUMEIOTCS 1eTas W yiKe pasdnTas MakoBaJLHA, oT0oiinuK,
i BOKPYT HUX — MHOTO OTHUICNOB, MPEMMYI[ECTBEHHO MEIKIX,
vemyiiuateix [26]. HeGeanrarepecno otMetnts, uTo weeTh o7-
KPBITAS CTOAHKH B PYY. VPTRIUYK NPHHAIERAT OJHOMY M3
asropos pannoii kuurn [28]. Opyaus wamenworo Bexa moma-
AAICH ABTOPAM IIPH M3YYEHHI MECTOPO;KeHNA aratoB ma
rocax p. Cepegemsr B 1979 r.

B pamnmii nepmox sxnsum venomeueckoro obmectsa ero
JHAKOMCTBO ¢ XaJIeJoHaMIl IIPOCIe;RIBACTCH TAKKE JaTeK0
B 1ayon Bexos [ 2, 38, 71]. Ykpamenuam us araton, maiienmsim
npi packonkax rpodmnm B apesneii Meconotamin, 0ko1o nsru
TeicsiueseTii. M B Gosee Momopbix 3axopomenmsx rtam ke B
Mesypeune apxeoqori HeHaMeNnHO HAXOAMIN MHOFOUIICIel-
Heie Gychl, oiepenns i KyOKI N3 araToB It ero pasioBumo-
creii. B saxoponenusax wosmeil mwiemenn 6uKepos, mposkuBas-
umx B Concbepuiickoit papnume (Anrans) Bo BTOpoM ThCATe-
JETHH JI0 HOBOW 9B, HAPAJLY € 30J0TOM, cepeGpom, sinTapes
1 1a3ypuTOM, 00HAPY/RHBAIICH YKRpaMIen s n3 aratos. B rpo6-
HHIAX JipeBHeernieTcknX (apaouos cpej cokposmng araty,
OHHKCY 1 0cODENHO CePAONHKY UPHHANIKIT TPAJNIHONIO
nouernoe mecro. B Hanpmonausmoit oudamorexe » Iapmke
Xpaunres apesneernnerckuii namnpye XVI B, o n. a. [98],
Ha KOTOPOM COXPAHIINCH CTHXOTBOpubIe ctpokn Iltoxonena,
B HUX  YOOMAHYT «INIAMeHelomuii capfonukc» (nepesoj
A. A. Axmarosoit).,

JTOT CHHCOK UAMATHHKOB MOMKHO UPOAOIKATE (ECKO-
HEYHo,
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[TojoGnpie naxojkm na TeppuTOpPHN HATeil CTPAIBL TaluKe
MHOTOMHCICHIBI 1 ITHPOKO IpefcTaBiensl  Teorpaduueckn
(Vrpanua, ITpuypanse, Antait, dpemkus u T. J.), X0
TPAJIUIIHKN BAXOPOHENTST NMeCKOJABLKO [PyTHe 1 OTMedensl 11e-
uarnio Oosee modjnero Bpemenm. B wypramax KoYeBHIKOB
10sku0ro Tlpuypauns, Bospact KOTOPHIX gaTmpyercs V. BeKOM
o llal[l(‘ﬁ :)phl. HEWM3MEHHO BCTPEYAKTCA araToOBbLIe W cepjlo-
aukossie Oyesl. «Packonru morpedenuii mowaszagm, uTO OTH
KAMHIT COHPOBOAIANN B ,,MUD HHOI" He TOJLKO HAPCTBENLIX
ocof. Jlame B mormaax Oe/sIKOB cpeln MPOCTEHbLKUX YKpa-
HIEHIIT HermpeMernro Berpedaores rpy0Osie pydaensie cepio-
JIUKROBBIe Oyemibl, JTH KaMHH OOHAPY/KIBAJIHCE APXE0JI0raMu
ne TOJBKO B :iaXOpOHEHE[HX, HO | CpBI[W OCTATKOB JIpeBHHNX
JRIUTMIN, B BIJIe TIPEJIMETOR TYAJeTa, HACTeHHBIX VEKpamienuii,
nmaennii GerroBoro naznasennsm» [2].

Tpynno ckasarh, Korjia weJoBeKk Haualdl paspadaThIBATI
MECTOPORIEHUA aratos, Bo seArom ciaydae Ilannmnit Crap-
HIMI  CYMTAJ, WTO «My3aM CBOMCTBeHHBII» KaMeHnp— arar
IMOJYYRI CBO® MM 0T CHOmImiickoil pernm Axartee, n Gacceii-
e Koropoii Bo spemena Teodpacra (IV—III BB, 10 1. 9.) 10
pe/lannio  o0Hapy;KeH0 00 W3 MepPBBIX MeCTOPO:K/IeHnil
atoro mmaepaia [2].

Xannenon wBerpevaerca BO MIOTHX  paifomax  3eMHOTO
mapa. i apesnnsM meTognnKaM €ro NPHHAJIe;RAT MEecTOPOsi-
peans Erunra, Comomm, W, cerepuoit wactn Adpuran-
CKOTO KOHTHHenTa, 3 Tegenme MHOTAX CTONCTHIL arat jo0OLI-
paycs mwa mecroposkjenwsax Sanajsoin Iepmanmm, na Oase
KOTOPBIX eme B XV B. ObLI& CO3/Iala 3HAMEHUTAd KaMiepes-
Hag npomsinuiennocrs Mnap-OGepmreiina [38, 93]. B na-
cTosimee BpeMA HauboIbliee KOINTECTBO ATATOB JOOBIBACTCS
B obxactn, mpocTHpAKMEicsd W3 ceBepHOTO Y pyreas B Opa-
amipernii mrar Pro-I'panme-ny-Cya, B paitone o3. Bepxiero,
w pajge sanajueix mratos CIITA, 8 Magnm m na Manaracka-
pe [93]. Emeroamsrii srenmopt atoro c¢eiphsa 1z Bpasmwimr, mo
pannsiv Eacerojmka munepanor («Minerals Yearboock»)
1961—1966 rr. cocrasianx or 219 jo 597 o, a us YVpyrsas —
or 54 o 103 v, B Mnjpnu Toldbko Ha JIBYX MECTOPOIRJICHRAX
B rare Fy][?l‘\'ﬂpaT B ATOT ¥Ke Iepuog ,T[OG])IB{‘U[O(‘.I: B rog oT
184 50 794 7 araros. BB nacrosmee BpeMsa Jo0bva TPON3RO-
ANTCH TIaBHBIM 00pPA30M MHOTOTHCIEHHBIMII CTAPATEIIMI 11
30 OUPeeNeHAYI) IUIATY TYPHCTAMI — TIOOHTENAMA KaMIs.
3 CCCP mecroposrienns arata paspadarspaiorces na Mamom
Kanraze, Cenepmom Tumane u B Bocroumnoit Cudupu [38],

Camoe mepeoe JNTeparypiioe YIOMHHATHE O Xalieonax
Cerepo-Boceroka mosiBiaseTes B COUMHCHIAX PeBOIIOIIONEpa-
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papopoponsna, nucareas B. T. Tan-Boropasa. B paccrase
«Kpusonoruii», manucannom B rourme XIX n., OH BRIBOJNT
pepcoHa;k — 0e/ilioro YyR9Iy OJeHeBOJla, BCeMII IIPe3HpPaeMoro
3a (puamvecKme He0CTATKH, W MHTAIUIET0 COBEPIICHHO Ie-
HOHATHYIO M000BL K MBETHHIM KaMisy. Kpuponormii cobupa-
eT MajJeHbKIe Cep/lOJImKH, YePHBIe XAJTIeLollbl, TOJoATY Ho-
eut X ¢ cofoil. B Tsskenbie MEHYTHI JT00YeTCA HMI, BOCXI-
iasich Nrpoil IBera, MpOYHOCTBI0O W HEMOHATHOH, KAk emy
KA3aJI0Ch, CHIOi, mexopAmeir or nmx. @Daxr ymoMmunanma
XAJIMEIOHOB TOCTATOMHO IpHMeTaTeieH.

Tlepseie mocroBepHble Hayumble CBEJEHHA O MECTOPOIIE-
nusax xazanegonor na Cesepo-Bocroke mospnimen n orudere
C. B. Odpyuesa u rome wacawrest Uyrorsn. Ilposopst snecn
nceaeoBanad B cepeuie 30-X TOOB HAMEro CTOXETHS, OH
00HAPYIRIJI TIa Kocax mebosanimoil peuxm, suajaiomeii » Jle-
JMOBHTHI oKean, o0MILHBIE CKOIUICHHA XaJIe0H0B MeI0BO-
ro W IeparaTel BUHHO-KelNToro npera. Peuxa Obuia mazpana
um HKpemsuxoit. Ilpamepno B stu e rogsr na wxocax p. Ce-
mejaemsl, jgesoro nputoka p. Homsimer, sxcnejnnneii Aprri-
veckoro mnctuTyTa, pyrosopumoit B. H. Caxcom, Owiam obia-
PYJEEHDBI POCCHIIE XAJIIEeI010B MIOTOMHCTCHIBIX PAa3HOBIIHO-
cTei, cpejil KOTOPBIX BBRICJSINCHE PAsHOCTH I[RETA (CJAOHO-
BOM KOCTHY.

TTpowmo Goxee 10 xer, i B 1948 1. oTpsOM, PYROBO/IITMBIM
I'. H. YeptoBcrux, B merorax p. Ousl OBLIO HAIIEHO W BIEp-
BBIe OIMHCAHO YHHKAJLHOE MecTopoijenne aratoB — Oubeckoe
IJIaTO, IJle B YHCIe TMPOYUX BCTPETANICH HCRIIOTHTENLI0 Peji-
Kile XaJel0oHsl HefecHo-CHHero IBeTa — «CAmupuis», or-
POMHEIE JKEOIBI ¢ TOPHBIM XPYCTAJZeM, aMeTHCTaMU W Kalb-
murom. B 1973 r. reomorom I'. H. Boromomoseim na Bocerou-
Hoit YyKoTKe OBIJIO OTKPBITO HETIOBTOPAMOE MECTOPOIK/eHne
caprepos u kapieogoB — Hampumeiseem. [Tpamepro » ot ke
TOJIBI IYKOTCKAME TeOJOTAMA OBLIO OTKPBITO MECTOPOKIICIIe
YePHBIX, I'YCTO-CHHIX W APKO-0PAH/KEBEIX araTon B MOPCKHX
ragevnukax na Oepery Jleosuroro oweana B paiiomne
v. Imujira — Priseem. 9Ti OTKPBITHA yike CTaNl HCTopHeii,
HO Kamjibli ToJ] MOCTYHAal0T M3BECTHA M3 CAMBIX PasIMYHBIX
arcmemmuii, padoraomux B upemenax OYBII,— ararer pac-
mpocrpanenst Ha Cesepo-BocToke Tropasgo mmpe, [WeMm 970
npenpcrapiasimocs. Cpeam reosoros, NPUYACTHEIX B TOI 1
HHOH Mepe K OTKPHITHIO B Pasfmoe BPeMs OT/eJbHBIX MDOSBIE-
Hmii araros #a tepputopun Cesepo-Bocrora CCCP, wmosmmo
ormerutn M. M. Tepexosa, B. H. I0gmay, A. 1. Aduuroro,
B. H. JTopororo, 10. II. CxuGmma, M. E. Toponmmckoro,
E. E. Terpenxo, T. A. Temankepraga, A. 1. Wsanosa u jip.
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Jo cepepnust 60-x TOJI0B ROMTEKIMONAPOBANAEM XaJIe/10-
HOB B HAIIeM peruoHe He 3aHIMAINChL, HO ¢ u3o0pereHmeMm
QJIMA3HBIX I, CHHTETHYECKNX AaOpasmBHEIX MaTepualon
MOSABAJIACH BO3MOKHOCTh 00padaThiBaTh Xaime0Hbl, OHIKCHI
M mpoune pasnosujpnocTm aratoB. OnoBpeMenio Bo3poc I10-
TOK HAYYHOH W TOMYJAPHON JHTepaTypsl, NOCBAIENHOd Mu-
HePaJOTHiI, TeoJornn, Texunke obpaborkn camonseros [4, 33,
34, 43, 49, 71, 72, 78, 87, 89, 90, 93, 98, 103, 115].

B nperpacuoit nouyaspuoii xuure 10, flposoro «lsernsie
raasa semimmy (1984) opma ma roas, MOCBANEHHAS CIEI{HANb-
1o xasmejony, maumpaercs rtaw: «Horga reonmory roBopAT,
4TO Belllh cjesiana u3 XalleoHa, na ero Jnmne, Kaxk Impasumio,
TMOABIACTCA  BOIPOMIAIOINIEE BHIPA;REHIE: Tak N3 YUero jKe
nce-rakn? Ma sroro kamua? 116o ner, naBepuoe, B Munepa€o-
I'HH JIPYrOT0 BTOPOIO TEPMHUHA, KOTOPBIl IpH Beell cBOeil KOH-
kpernocti  obuajan Obl eTodab  ODMIMPHOI  yHHBEpCATBHO-
cThI0, Kak xaianejgou. TpyjaHo craszarh, jame crenuazbHO
38/{aBOINCH TAKOM IENLI0, CKOJBLKO JKe 11a caMoM Jielle Kam-
Heil, uMemux coOCTBeNIbIe HA3BANMS, PHCYHOK, IBET, OT-
HOCATCA K XAULEJOHAM W ABIATCA ©r0 PasHOBHHOCTIMIL.
Omun ma  pycerux merycersorejon kouna XIX — mauvana
XX 8., Gonpmoii 3uatox nojenounoro kamus dapon A, onn-
KepaaM IIONLITANCA JIaTh XaJUNEJ0HY Takoe olpeJefenne:
»OH, Kak o0umil MHHEPAJOrHYeCKHil TepMuH, OOHHMAET CO-
Goil MHOrOUHCJICHHYI0 TPYIIY IONYAPATONEHHBIX KaMHEIl,
H3BECTHBIX B 3aBHCHMOCTH OT PHCYHKA W OKPAcKW TOJ[ pas-
HBIMH HAa3BaHWAME, KAK-TO: arat, OHEKC, KAPHEOJ, rejJu0TpPOIL
n apyrue (cm. CimoBaps TepMmuanos B Koune Kumri.— Il punme.
aer.). A mmporoit mybuuKoii onum o0BIYHO TPHHAMAITCA 32
COBEPIIEHHO Pa3Hble KAMHH, XOTS H ABIAIOTCA HA CAMOM Jlele
UL PA3IATHO OKPANIEHHBIMI DABHOBHIHOCTAMM OJINOTO0 H
TOTO ;Ke MuHepaJia..."

IToatomy, Korga reosorm TOBOPAT ,,Xalmemos’’, To OHN
IpesKie BCero MMEIT B BI/IY IMPOCTO CKPBITOKPHCTAIIHICCKYIO
PasHOBHHOCTH KBapIa, a OTHIONbL He Te ToiayboBaro-sejieHse
KaMHH, KOTOpble B 00HXO0jle MMEHYIOTCH XaJMeOHAME I KO-
TOPBIE Hame BCET0 Ha CaMOM [elie OKa3BIBAIOTCI XPHBO0IIPa-
samu. Brpouem, m Xpmsonpas — BeJb TOKE Pa3HOBHIHOCTD
xammeomnal».

Yrober eme Ooxee TMOMUEPKHYTL HACKOJIBKO JI0 CHX TIOP
MHOT0 HEOIPeIeJeHHOr0 CBA3ANO ¢ TEPMHHOM (XaJIEHOH),
NpABeeM TOMLKO JIBA ONpejieleHHA, BIOJHE COBPEMEHHEIX.
ITepnoe, camraomieecs MouTH KIACCHYECKHM, HTPUHAJIEKUT
I'. Cvury (1980): «...xaameqom MOTHOCTHIO COCTONT W3 MUKPO-
KPHCTAIIHYECKOTO KBApPHa ¢ CyOMHKDPOCKOTIMYECKHMH ITopa-
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MH, COJICDPIRATIMMIL BOJlY UM PasdaBIeHHBIe PACTBOPHI coJeil.
Jra pasHOBUIHOCTH KPEMIe3eMa BAPLUPYET IO LBETY, BHEII-
geMy OOJHKY M TeKeType, 4To 00YCJAOBHIO BO3HHKHOBEIHE
foJBIIOTO MHeaa nazsanuii, B nesom BIjeaAoTesa asa ocnos-
HBLX THIIA: XAUIEl0H, /I KOTOPOTO XapakTepHa KOHKPeIHoH-
pasg CTPYKTYypa M CPaBHATENBIO OJHOOOpAsHAf OKpacka,
I arart, A KOTOPOro THIHYHO TTOJ0CTATOE CIOJKEene ¢ pas-
JUTIHOM TOJIMHUHOIL M OKPAacKoil 0TAedbHBIN Tiodocy. Bropoe
onpesexenne I'. II. Bapcamosa mw M. E. frosueroii, camoe
mpopoe (1984), ssyunT Tak: «..moJ HasBammeM ,Xauauejon’
BBIJIEAAIOT INIOTHBIE CKPBITOKPHCTAIIMYECKIE PasHOBHIHOCTN
KBapua, 00BMHO (MHKPOCKOIMHYECKI) HMEIOI{He BOJIOKHICTY IO,
YACTO PAJMATLHO-BOJOKHMCTYIO CTPYKTYPY. Bbrjemenms xai-
1ejjoHa 00pas3y0T HATeYHBIE MACCHl, KOPOUKH € TOTKOBHHOIT
HOBEPXHOCTBIO, OT/EJIbHBIE JREJIBAKH KOHRPEIMOHHOTO TIIIA,
MeJKHe TPO/KIIKH, HelpPapuIbHble BRIKNYEHHS M T. JI., KAk
HPABHIO, B BYJKAHAYECKHX, WHOIJA O0CA0UHBIX IOPO/iax.
B orumx o0pasoBaHmax €acTo 3aMeTHa MHKPOCKOIIMTECKAS
TOHKOIIOJIOCUATAA TEKCTYPa ¢ Y/UINHEHHEM BOJIOKOH, Heplieii-
JMEYJIAPHBIM 110J0CYATOCTH. 3 HATEYHBIX Maccax, KOpPOIKax,
CTAJAKTUTAX BOJOKHA Xaliejona o0bITIO HATPABIEHBl Iep-
HeHJIMKYJIAPHO MOBEPXHOCTH HATEKOB H B OCHOBHOM MMEHT
CJIOJREYI0 arperaTuyio Beepoobpasuyio crpyrTypy. [opasmo
pesse XaumefonoBoe BemecTBO 00pasyeT MUKPO3ePHHCTHIE
CTPYKTYDPHI ¢ HEIPABMJILHBIME YeIIyeBHIHBIMA HIH MMeIOlLH-
MH H3BHJMCTHIE OYePTAHUA 3epPHAME, 00pa3yIONMMA IIOTHLIE
MACCHI € BeChMa HEYeTKO BRIPAKEHHOIH BOJOKHHCTOCTBION.

Ilocrsynkanmuecknii  (rujgporepManbHBIil) TreHesuc ara-
TOB ONpejeIfieT HX MUPOKOe PACHPOCTPAHEHHEe B BYJIKAHHTe-
CKUX pailonax, rae B 0a3aJbTOBBIX H aHIE3HTOBLIX IJIABOBBIX
HOKPOBAX OH BHINOJHSIET T'a30BBIe HOy3BIPH, 00pasys MITHJA-
JIHHEL, & Taw/ke CJaraeT TPEIINHE BHIIOJMHeHHA. B KHCIRIX
BYJKaHATAX araT BCTPeYaeTcs B BHAe AJep NPAIY/IHBEIX,
qalle Bcero 3Bes3000pasHEIX OYEPTAHWE B I@HTPE OKPYIIBIX
Jnrogus. Ito odpasoparna HeSoAbIIAX TAYOHH M OTHOCHTE b-
o HeBelcoKnX Temmepartyp. Ilo mueEmio Muoormx mccaenoBna-
TeJielf, araToHOCHBIE DACTBOPHI MMET KOJUIOMJIHYI0 UPHPOAY,
B KOTOPBIX Teldh KpeMHeBOii KACIOTHI B pe3yibTaTe Jlermjipa-
TallM|, yCRIXAHUA I PACKPHCTAILIN3AIUN IEPEPOJK/IAeTes B
Xamnenon m keapn [ 9, 23, 110].

ITox mukpockonom arar oGnapymusaer cdepoauToBoe MIH
PAIHANLHO-TYYHCTOE CTPOGHHE M MHKPOIOJIOCIATYH) TEKCTY-
Py, duxcupyomue, no mumermo J[. II. I'puaropsesa, craamm
Ipynmosoro pocra cdepoiuToB B COOTBETCTBHH € 3aKOHOM
reomerpmaeckoro orbopa [22]. Mayuas yeaosnsa pocra xaimne-
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JIOHOBBIX BOJOKOHN B arate, OH NPHXOAUT K BHIBOJY, 9TO OHI
HOCTENEeHHO, CJ0M 34 CI0eM PACKPHCTAJIN30BRIBAJINCE M3 TIC-
THHHBIX PACTBOPOB, MPOTEKABUIMX 4CpPe3 MOJOCTH B BYJKATII-
ueckoii nopose. llpupoay womocuaroeTn aratop mayuanm Mmo-
rue CHenuaIneThl, H Hajo CcKazaTh, 9T0 JI0 CerouAauiero
BPeMeHIT oHa He mMeeT ojiosHavdaoil Tpakroskm [28, 80, 105,
108, 118]. Bosee neraiabuo 1 mogpoimo ma HTOM BOHPOCE MbI
OCTAHOBHMCH B CIOeAVIONnx riapax. llpmsejieMm Toldbko ojmi
BAPHANT TOXKOBAHIA HTOTO MABICHHSA, MOCKOILKY OH HMEET
Herocpe/cTBenHoe  OTHONIeNHe K HANIEMY  PerHouy.
JI. B. ®upcon (1955), obparapmmcs R XaXe0H-KBapieBeIM
meojiam B adppyansax Cenepo-Boeroka CCCP, npumesn & Bbi-
BOJLY, UTO LOJOCYATOCTh ArATA SBJSAETCH PesyJbTaToM pac-
KPHCTA/UTH3ANN TIePBHYHO PACCIOCIIION0 Telsd KpeMieKic-
JOTHI. lIO ero MHeHmio, B Ipolecce pacKpuCTAJJIN3a N
aMop(hHoro OMANOBOTO BEIECTBA POCT PaJHAIBLHO-IYIHCTHIX
arperaToB Xalile oHa [HOJMIMHAETCH 3aKOIY TeOMETPHIeCKOro
ordopa.

B Taroil ske Mepe JNCKYCCHOHHEBIM OCTAETCA M BONIPOC 00
HCTOYNHEe M20BITOYHOTO KPeMHCe3eMa B MIHepaxoodpasyio-
X HOCTBYJIKAHMYECKIX pacTropax. Anaaus paspoaieHHBIX
JIAHIBIX TI0 OTOMY TOBOJLY, & Taksme 110 Hojiee TacTHBIM ROTIPO-
cam araroodpaszosanna cuerematusuposan B padore E. 5. Ku-
epinenko m H. H. Cemxesnua (1976). B meii ke onyGanko-
BaHA NPOMBITIVICHHO-TeHeTHTeCKAs THINBAIIA MeCTOPOKIe-
HHIl aTaTos 110 MATEPHAJIAM BCEX H3BECTHBIX HA TO BPEMS Mec-
TOposKIenIit na seMmuom mape. He njasasgcs B cyTh J0CTONHCTE
M HEeJI0CTATKOB HTOI THIMH3ATNHN, IO/TePKHEM, IT0 Hale 0000-
menne B TMeI0M o nposasiennio aratomocmoctn na Cesepo-
Boeroke CCCP xopomio ¢ neit corsacyeTcs Mo BCeM OCHOBHBIM
TO3UINAM TE0JOTTIeCKOT0 XapaKkTepa.

Jlparonennsie, 1BeTHBIC 1 IOAEJ0THBIC KAMHI ¢ JIABHIX
MOp MCHONB3YIOTCS YeJOBEKOM B IOBEJINPHBIX WM3IEINAX Kak
BBHICOKOKAYCCTBEHHOE TEXHIYECKOe CBHIPHE, He3aMEHIMBIil T10-
JIeJOYABIH, KOIeKIHOHHBI 11 00JNIIOBOYHEIIT MaTepnag. JT1o
CHIPLe ARIALTCS MPeIMeTOM Me R YHapoJioii TOProsau, mnr-
paeT BaMKNYy0 POJL B AKOHOMIKE MHOIHX cTpaH. BeeMy mupy
m3BecTHR skajenTsl Bupmer, maympyaer NomymOimn, manaxi-
TeI Jampa u Ypajsa, XpH3onpassl ABCTPAJHH, araTel I XajIe-
poust Bpasumun, Wamgmn, CHIA, saraps ITpnbanturm n mmo-
rue jpyrie. Magenms na HUX yKpamawT MHOTHe KpyIHeii-
mme myaen mmpa (Dpmmrak, Jlysp, Ilpago u gp.). OGmasn
MIPOBAS CTONMOCTE JIOOBITOTO HOBEIHPHO-IOEI0THOTO CHIPBS
r 1975 1. cocrapasma oxono 200 mum momrapos (tabGuimma)
[39]. Dra cromMocTh 3HAYNTENLINO 3aHIGKeHA 13-3a CYIIECT-
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OnToBBIC ICHBI MAPOBOTO PHITKA HA I0BEJANPHO-IIO/ICI0MHEIe
1 nojiesounbie Kamun (joaaaper CHIA) [39]

Ilena 3a 1 Kr cuipba
IlokasaTen BHICLIErO
Cuipse KavecTrBa
BBICIIENO
H:';‘IECTIJE\ REAOBOCO
TopuElii XpycTanb 1-20 - BIMUATLIE  © MepeHHoit
-p %) a "
(DecnpeTnbiii n paBHOMEpHOIT  oKpackoli B
JIBIMTATLIIT) TEIILIX TOmax
Arar 5—10 1-3 [lomocuartoiii ¢ 4eTKUM TOI-
KIIM PHCYHEOM, KPAcHBO 0K-
pameHHLIT
Odcmnan 3-5 0,5-1 epno-cepeSpnereiii ¢ mer-
KOBICTHIM OJECKOM, HpH3N-
PyIOmHit
fAnima 2-3 0,1-1 IlecTponpernas ¢ KpacHBLIM
! -
PHCYHEOM, Teii3azkimas

ROBAHIA HA 3anajie HeJleTaJIbHOIo «YePHOTOY PHIHKA, CIy9aesn
MHOTOKpaTHOIT nepenpopaskn ramueil. Chnenyer Tamme yun-
TBIBATH, UTO It0ciHe 00pabOTKI U OrpAHKI KaMmbeil IX ¢TOMH-
MOCTh B PO3HIYHOI TOPrOBIIe MHOTOKPATHO BO3PACTAeT.

Brinte yike yrmoMIimazoch, YTo OCHOBHBIE BKCIOPTEPHI ara-
ror (DBpasmams, ¥Ypyrsaii, Hujgna) moGeisaor n peaimayior
@ReroiHo 910 cuiphe B Koamuectne ot 100 o 800 1.

JLost 10BeANPHO-TIO/IEI0YHBIX KAMHEIT Ha MIPOBOM PLIHKE
R afcoMITHOM BBIpAKEHIIl OleHena OpuenTHpoBovYno B 12—
15 mam gonmapos B rox [39]. Tnasnyio poans B Muposoit Top-
TOBJIe UTPAIOT AHTApPB, :kajgent, arar, medpur m 1. 1. Cpejan
aratop Ceeepo-Bocroka BeTpevarTesa NpPaKTHUYECKI BCe M3-
RECTHBLIE PABHOBIIHOCTIL; I0BEJIIPHBIE PA3HOCTH IIPEICTABIAIOT
re Mmenee 15—20%, momemounsie — okono 30, KomTeKkmmON-
ubie — me menee 30—409%.

Ieas, koropyio crapar mepej coboil aBTOPEI,— NPHBIETH
BHOManIe K oTiuM Ooratcrsam neap Cesepo-BocTora Beex, Ko-
MY Jlopora KpacoTa TBOPERHI IPIPOJBLL, COXPAHNUTH UX I
HOTOMKOR,



I'nasa 2

HOJAEJTOYHBIE PASHOBUJTHOCTIL
MIHEPAJIOB KPEMHE3EMA

XoTa mazpanine KHUTH caMo 110 cede JOBOJLHO KOHKpPET-
HO, HBTOIH}I COYJIIn H}'JI\‘UBIM HPC,'IIIOCJIB.TL CIIennaJbHabIM IJ1a-
BaM HedoBIIoi 0030p TO TOJEJIOYHBIM PAZTOBH/HOCTIM M-
HepaJioB I'PYINLL KBApPIA,

«Hll'ﬂ[)u)) B IIIH[]UHO.\[ CMBIC.]I¢ CJlOoBa 060311'(1‘13.[!'1' .\lHH(‘paJ]b[
€ OJIHAKOBBIM TN OJWBKHM XmMirgeckiy cocrasom (Si0.,
Si0,-nH,0) [122]. Cioga orHOCATCS TOMHOKPHCTALINECKIIE
PasHOCTH: KBapI, TPUANMHT, KpPHerodajinT, KOsCHT, CTHINO-
BIT; TOHKOBOJOKHICTHIE (CKPBITOKPHCTAJIIIIIECKIIE): XaJle-
JIOH, KBAPILII, JHOMETHH; aMopubie: oA, JeMaTelbepir.

[lojtemounsiMin  pasHOBUAHOCTAMI B TPYOOE  ABIAIOTCH
KBAPI, XaJILC/I0H M OIaJ, PasinTaioniiecs 0 IBeTOBRIM Xa-
parrepuerniaM 1 adiperTam, BHI3BANHLIM  3aKOMOMEPHBIM
cpacTanmeM ¢ JAPYTHMII MITHepaJaMir.

Hsapn

Haspaume npnmmio or ApeBHUX CJIABAHCKIX PYAOKOTIOB,
NCIIOAL30BABIINX I 0003HAYeHHA KBAPHA CJI0BO (TBEp-
JIBHDY — «KBapamy (3amanociaBsHCKTIL).

Ocnosubie cBoiicTBA

Teeprocts no mrane Mooca — 7
Breck — crekaanubiil
CoaitnocTh — 0TCYTCTBYET
N3mom — pakosuersiit
ITpexomnenne — n,=1,544; n,=1553
Yneasusiii sec — 2,65
Dopma KpueTAIOB — KOMOMHALMA TEKCATOHANLHOI TPUMEL I THpa-
MU 6L

IToaemounsie paznosnHOCTH KBapIa

o yeery (cTpyRTypHEIE UpPHMECH): TOPHHIL XPYCTalh —
IPO3pavTHEli; payxromasz (IBIMUATHIT Knapi) — DOTYIIPO3-
pavnbli, JLIMYaTO-CePLIl, CBETIO-KOPITHEBBII; MOPHOH —
YEPHBII; aMeTHCT — CHPEHeRBLIil, (PHONICeTOBLIT; TP — FKe-
TBIH; TPAa3e0JauT — CBETI0-3eIeHBII; PO3eHRBaPI] — MYTHO-PO-
80BBIIT; candup-KBapI — MyTHO-CHHIIIL.
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Ilo cpacranuio ¢ dpyeumu muneparami (MexanmIecKire
BRIIOUEHTS) : ABAHTIOPITH COTEPANT UeIIyiiTaTble BRIIOTeHI
CJTI0/IBL 11 TeMAaTITa, 3a CYeT KOTOPBIX IOJAYUaeT KPacHOBATHIIL
pper 1 9pderT MepuaBng; 1paseM COACPIRHT BRIIOUEHINA
AKTHHOINTA, TIPHAAIONINe 3eJeHblI OTTeHOK; KOLIAYMIl Taas
(sesrenmiii), cokoanneli r1az (cepo-roay0doil), Turpossiii raas
(kopmumensblil) 3a cueT cpacTanus ¢ PasHOOKPAITCHULIMIL PO-
FOBBEIMIT OOMAHKAMIL, NMEIOT BOJOKHICTYIO CTPYKTYpY, Mya-
possiii oerT, pasiaminbe IBETOBBIE OTTEHRKIL

Xaanenon

Hazpanrme cuszano ¢ waszsasiieM anTIvamoro ropoja Xai-
rejton na moGepesrne Mpamopuoro Mopsi, qepes KOTOPBII BbI-
BOBIIIICH OBEINPHbIE KaAMHIL.

Ilojt xaume[0HOM MOHIMAIT KAk BCIO TPYINY MIIEPORpPI-
CTAIIIYECKOTO KBAPHA, B TOM WICJAC araThl 1T SIIMBL, TaK I
(B yakoM empbiciie) ero roJxy0oBATYIO PasUOBN/HOCTE, ABJIAIO-
uyioest coberpenno xadneonom. Crpysrypuo ou npejeras-
ager ¢oboil CRPBITORPUCTANIIIECKYI0 PA3HOBIIHOCTE HEYHO-
PAIOYEHHOTO C-KBaplia ¢ BOJOKHHCTOH MIKPOCTPYKTYPOIL
B cocras xammenona mMoser BXoanTh Bojga o b,5 mac.Y, sa-
KII0TeHHAA B Me/IbUaiiline MopEL.

OcnoBubie cBoiicTBa

Teeprocts — 6,5—7,0

Baeck — Tyckianiii 10 BOCKOBOTO

ChaitHocTh — OTCYTCTBYET

MaioM — cropaymoBaTo-pakoBHCTHIIL

ITpenomuenne — no,=1,544; n,—=1530

Yaeannwit sec — 2,30—2,65

Mopmer ofocobaennit — cTaxarTHTONO00HRE, TOYKOBNILE, 3Be3 Ta-
TOC BAMOJIEHNEe 1yCTOT BHYTPH ¢Pepoionos KICHBIX JIaB, OKPYIABIX
Mungagne B Gasansrax

K mopemoumsiM xammegoHamM OTHOCAT PASHOBHIHOCTH ©
pasanunoii oxpackoil 1 crpysrypoit. IIpupoaa okpacor xam-
TeoHa cpA3aia ¢ ORPAIINBAHIEM BOIbL, BalT0JHAOIIEH TOPS,
THPOORACTAMI  jRelleda W OHTYMHHO3HLIME —BEIeCTBAMII,
a Takike 00yCJI0BIEHA BXOKJIEIITEM MeXAHIUECKNX IIpHMeceii
MUHepamos (XJopura, JeOHOKPORITA I JIp.).

Hopeaounsie pasnoBuHOCTH XAAIEOHA

Ilo yeery u Mmexanuueckun 6KAIOUEHUAM.! Raxajonr — Ge-
ABLE, capjiep — KpacHo-KOPMTHEBBIT; XPH30Npas — 3ejeHslil,
abnouno-senensrii; candupna — ennmii;  GayMmTaiin — cper-
JI0-CePBIT ¢ BETBICTHIM PHCYHKOM 3 CUYCT BXOGRICHIA JEHI-
PUTOB THPOORIICIOR MAPranIa; MOXOBIJHEIT — OeclneTni
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C 3CJeHBIMH BRJIIOUCHHAMI cTedJeBHHOI POroBoii odMankm,
XJiopura.

IIo crpykrype w yeery: arar — arperar pUTMITHO Uepe-
AYIOUUXCA  L0J0C Xa/ue/oHa, KBapmumma, Kpapoa; TeJdmno-
TPOIL — Pa/inajbHO-JIyYHCTHIT arperar, cojep;Ralfmii Mexam-
MEeCKHEe HPUMECH TeMarnTa, POroBoii o0Mamki, IPHIAoNiX
HOPOJie TeMHO-3€JICHYI0 OKPACKY ¢ KPACHBIMII TOUKAMII; Xpil-
30IIpas — arperaTt pajlajJbHO-JIYyIHCTON CTPYKTYPBI 3€JIeHOTO
IBeTa 3a cuer NpUMecH HUKe/sd.

Onaaxa

Hassanue npouexofuT 0T ApesHenI/milckoro cjaosa «yIa-
aa» — «camonper». Ilpepcrasaaer codoit amopduyio dopmy
KpeMHeseMa, BCTPeUaeTes B PasHOBIJILOCTAX, OTIIHYAIOLINXCS
copiepskannem soast (H:0 or 3,55 o 28,04%), npumecsmu
H BCJEJICTBHE HTONO MOKABATEIAMI IPEJOMICHIsT i IIOTIHO-
CTAMIL Y CTAHOBIEHO YIOPAJOYEHHOE PACHOJNOREHNe O[IHA-
KOBBIX clepuiecknx yacTull aMopHOTO KpemHesema, olpa-
3YIOIHX MHOJKECTBO E€CTeCTBeHHBIX AI(PAKINIOHHBIX pelie-
ToK. BsammojieiicTBue cBeTa ¢ TAKHMH PEMICTKAMI LOPOFK-
naer asgdert pmdpariny, KOTOPHIT H BOCHPHONMAETCA KAk
urpa 1BeTos mnpu mosopote omaxa [60].

OcuoBHBIE €BOIiCTBA
Tseppocts — 5,5—6,5
Biieck — TYCKIILIL [0 BOCKOBOTO TICPJIaMyTPOBOLrO
ChaifHoCcTh — OTCYTCTBYET; OYeHb XPYIKHMil
H3noMm — pakoBuCTEHIT
IlorasaTens mpenomiaenusa — ny=1,409—1,459
Ynensnsiit Bec — 1,71—2,16
@opMBl BHIEJICHHEI — MOYKH, KOPKH, HATEKH, OOJUTHI — 3eMIHCTHIC
arperaTel, 9acTo ¢ TpemmHaME yenxamus. llcergomopdoser mo pactm-
TeJLHBIM I IPYITM OpPraHUTeCKAM OCTATRKAM
Orpacka omama o0ycioBlena BXOM/CHIEM MeJbuaillimx

YaCTHI, MIHEPATIOB-TIpHMeceit.
ITopenounsie w moxyparoneHubie PasHOBHIHOCTH ONAJIA

Ilo okpacke w onruveckum ocoOennocram (mpuaaiusd,
onajecnennusm): OOBIKHOBEHHBIT onax — 0e3 Wrphsl  cBeTa;
THAJOT — MOJOTHO-0€BIil, 3eJIeHbLl, OpaI;KeBO-KPACHLIIL, Yep-
HEIi, Ges urpel ceera; GaaropojlHBLl omAX — ¢ Pay;KHOIL
urpoit esera (mpmeyrersme GiecTOK OGXaropofHOTO omaja B
IOPOJIe B BHjE BRJIIOYEHMII JeJaeT ¢e [IParoleHHBIM KaM-
HEM — ONJIMATPHKCOM); THPACOX (CONHETHBIT KaMeHbL) —
I0NYIPO3PAYHEIL ¢ sKeJaToil I opamskeBoll mpuaanmeii; M0104-
HEIT omaj — GeJslil ¢ mepaaMyTpPOBBIM OTJIIBOM; IIPasolay —
3eJIeHHI ¢ BOCKOBBIM 0JIECKOM.
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I'nasa 3

ATATOHOCHBIE
BYJIKRAHIYECKNE ®OPMAIIN
CEBEPO-BOCTOKA CCCP

11 3AKOHOMEPHOCTI
PA3MEIIEHIIST MECTOPOSKTEHTII
ATATOB 11 XAJIIEJIOHOB

Ionomenne Cesepo-Bocroka CCCP B cesepo-samajmom
cermenTte THX00KeAHCKOro MOJBIGKHOTO TI0ACA B 30HE TEPEX0-
Ja 0T KOONTHHCHTA K OKeamy IpPeJoIpe/e]nIo Ypes3pnlvaiing
AKTHBIOE, MHOTOKpaTHoe (IpakTHyecKn A Beex cucreMm ¢a-
HEPO30s) IPOABIEHITE BYJKANNYECKUX IIPOIECCOR B pasinu-
HBIX YACTSAX PernoHa B HazeMuoil n nojasojuoii Hopmax. Jlias
OT/IJILIEBIX TePIOJI0B XapaKTepHsl o0pasosaiie oveih Kpyii-
HBIX ofJacTell HAROIICHIS By JIKAHIIeCKUX (popmamuii u cra-
HOBJIEHIEe TAKHX I3BECTHBIX 1 YHHKAJILHBIX CTPYKTYp, Kak
Oxorcxo-Uykorernii pyakamorenusiii mosge, Anaasipexo-Ko-
pakckasg, Ouaoropeko-RaMuaTckas CRIajYaATLIC CHETEMBL 1 (D,

Wurepec ® o0aacTaM pyJKaAHIMAa BHIZBAH TPeskjie BCEro
TeM, UTO B HHX HAXO0AAT 00JIbLIT0E KOJIECTRO MeCTOPOMeHILT
Pasnoo0pasHbIX MOJE3NBIX HCKOMAEMBIX, B TOM THCJIE MIOIO-
YHCJICHHBIC MECTOPOR/ICHI araTos o XaianeJoHoB. B cpasu
€ OTHM XapaKTepHCTIKE MeCTOPOAKICNI  aratos Ipef-
MOCJIaN0 KpaTKOE DPACCMOTPCHIE TeoJOTHTeCKOr0 CTPOEHH
Cesepo-Bocroka CCCP 1 mecta nyJKammuiecKux mpolleccos B
HCTOPHIL €r0 PasBHTIA,

B pacemarpusaemoM permone ¢ samajga Ha BOCTOR mai-
TOJIAeTCA eMela OTHOCHTEIBH0 JAPeBHIN IeOTeRTOHITeCKITX
anemenToB nee Oojee mMomoasiMin. Teugeniusg OMOJIOKEHIE B
BOCTOUHOM HAMPAaRJIEHINT CROUCTREHHA 1 araTOHOCHEIM Ha-
B€MHBIM ByJKammuecKiM (popMmalnaM, 3anagayio dacTh pac-
CMaTpHBaeMOTO permoHa 3annmaer Mesosoiickas Bepxosmo-
Yykorckas crnajuatag ofaacth, BRIouaomas fro-Ko-
abiMekyo 1 YykoTeryio crunapuateie emeremsl, Oxorcrnii,
Romsivernii, Omononcknii m Uykorewmii maceupsl pampeii
KOHCOII1a 1,

B Me3030iicKaX CKIAMMATLIX CHCTEMAX PA3BHTH TJaRIEIM
o6pasom Teppurennsie GOpPMAIN BEPXOAHCKOTO KOMILICKCA,
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MEHBIIMIT 00heM 3aHHMAIOT BYJIKAHOTCHHO-TEPPUTeHHbe 1
KPeMHICTO-ByARATOTenno-reppurenisie gopyarmr. Jpesune
MACCHBLI B OCHOBAIMIL CJOKENBI apXelicKIMII 1T IPoTepo3oii-
CKIMIT  KPHCTALIIYCCKIMIT  TTOPOJIAMIL,  TPEICTABIETHBIMII
rueficaMrt nm caanmamit amudoanrosoit gaminr meramopdra-
Ma; Teppurenubie, RapioHATHO-TePPUTeHHbIe, BYIKAHOIeHT0-
TePPUTeHHble 11 BYJIRaHOrenusle Qopyamin o0pasynT TexoT
Maccieos. B erpoennm wexia OMOJI0ICKOTO Macelsa ydyacT-
BYIOT MOIHBIE TIIHAPAT-JAAT-a17[e38UTORBIe  TONII JIeBOoI-
croit (kentoweroii) cepnn. B npeperax Oxorekoro maccuna
JIeBOHCKITe BYJAKAHNTHL (CYIIECTBENHO JIMAPHTOBEIE) Pa3BI-
THI 3HAMNTENBIO caalee.

Haxkonmenite syaraumieckux o0pasopannii B npejexax
Bepxosmo-Uyrorekoii ofaacTn npon3onuio B OPOTEHHYIO I
HOCTOPOTCHIYIO CTAINI €e PassuTms (I03Js opa — Med).
Ol BBHTOMHAIOT HAJOKEHIBIe 11 YHACTeIOBAIHBIE OPOTCHIIBIE
BUAITHLL, 00pasyoT B Ipe/iesax Meso30m] BYJIRAHIYeCKIe 30-
el 1t nosica. Jrto, nanpinep, Rypouseruit m Onoiiecko-Bepe-
A0BCKITH  RUYTPeNHIle BYJAKATOTCHHBIC TI0ACA, CIOKCHHBIC
AMIEBNTORBIMI 11 DABAILTORBIMIT (DOPMATUISAMII DAHHETO Me-
na (pue. 3).

Ocobenno nurencusuo npoieccel cyGanpaibHOTO BYIKA-
nmama npossiines s onpexexax OYBIL, sanmyaomero morpa-
nmunoe noxoenme me:may Bepxosno-Yykorewoit m Hopsak-
cro-RayuaTcroit exnamuateivu ofmacramu. B cocrase mosca
BBITEJISACTCS  BHEINHAs 301, HAJOMENHAsS HA Me30301j6l 11
Gozee JIpesime CRAaIaTHe KOMIICKCRI, T BIYTPEHIAA, 11i-
aeraioman K Nopakero-Ramuarcroil  ermajuaroii obmacrir.

Heropusa passnria OUBIT oxsarsizaer waTeppan ot neo-
koma 7o maneorema. ITo B. @. Benomy [7], — or cpejmero
anpda Jio cenoMana BRIOTNTeNLHO. B PAsBITI Tosca HaMe-
MACTCH TP KPYIHBIX HTAIA, OTBEMAINY BPeMEHIT HaROIIe-
HITS AHe3MTORBIN, JIMapUTOBEIX 1 0a3albTOBBIX BYJIKAMITTe-
CRIX TOANT T (HOPMOpPOBATISA KOMATMATHTHEIX M WHTPY3Mit
AMOPUTOBOTO, TPAHOIIOPHTOBOIO 1 TPAUNTOROTO COCTABA.

R wsocroxy or OUBII, B Kopareko-Ramuarcroii crianua-
toit obuactir, pasamuaores Aunajsipero-Ropakeraa 1 Omo-
ropeko-Ramuarckas cknanvateie cicreMsl. 3 erpoennn exrmnaj-
TATHIX COOPYREHIIT YTaCTBYIOT KPeMHNCTO-BYIRAHOTCHIBIS,
BYJIKAHOTEHHO-TEPPUTEHHBIC T  TEPPUTCHIBIE  OTJIOKENTs
MaJXe030iCKOTO M 103 IHeMe3030iicKoro Boapacta. Pojab kpemnm-
CTO-BYJKAHOTeHHOI COCTABIAIONICIT B OTIWYHE OT pamnee pac-
CMOTPEHHBIX BYJIKAHIYECKIX CTPYKTYP B paspesax oTioike-
HEl CRJIAJMATBIX CHCTeM BechMa spaunteapna. Hazemmbie
BYJKAHOTEHHBIC 00pAasoBaHIA BXOIAT B COCTABR OPOTEHIIBIX
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Pue. 3. Cxema pasMenienisg MecTopos/AeHIil araTon

na Cesepo-Boerore CCCP.
Maemra6 1 : 8 000 000

Apeansl pacnpocTpaHeHHT AraToHoC-
HEIX dopmanmit:

1 — TpaxuwinnapuToBan hopmanmm
(remonckam esuTa) OMOJIOHEKOTO
macenpa (D.—;);

2 — anpeanro-Gagzanwrosas U Tpa-
Xuinnapuarorada gopmannn Aga-
8elicKOTO BYJKaHUMYeCKOro 111aTo

(Ki—P);
3 — anneantonan n  DasaipTonas
thopmanun  HypruHekoro (a) n

Oaoiicko-BepesoBekoro (6) BHYT-
PEHHUX BYJKAHOIeHHHIX NOSCOB
(Ky);

4 — 1ANUT-TUIAPATOBAS T AHIeaNTo-
DasannToBas  dopmanmn  Oxor-
CKO-YyKOTCHOrO BYJKAHOICH-
Horo noaca (K,—K);

J — oporennuie  maaTofasanbToBa,
AHJe3NTOBAT M JINOAPHTOBA

fopvanun  Ananpipcko-Kopak-
croil CKRIaIaToil CHCTeMBI
(P—N);

6 — annmesuropag w  OazajasTOBAf
thopyannn  Omoropeko-Kamuar-
exoit sonm (P—Q),

MecTopo;KAeHHA araToB M xaJuejo-

HOB KOpeHHBIe:

7 — MUH[AJIMHBL 1 FKE0JILl B aHI1e3n-
rax u 0asamnrax;

§ — auTohH3El B ITMMADUTAX;

9 — JHWJIL BEIIOJHeHnA B (6asalasTax;

pOCCLITHbIe:

10 — KOCOBHIe;

11 — norpedennuie;

12 — npudpeRno-Mopckne,
Homepa MecToposmjpennii na
COOTBeTCTBYIOT Tabu. 2.

cxeme

23




(opmanuii. OEE yIaCTBYIOT B CTPOCHMN OTIOKEHITIT HAJIOICH-
HBEIX BIAJMH 1 00pPA3yIOT BYJKAHOTCHHBIC HOACA W OT/CJALIILIE
ByJarauocTpykrypel. Cocrag  Qopmanmii mpemmyiecrseio
JmumapuTo-tazanbTonelii. Camas MoJ0Ias BYIKammdeckas 1npo-
punnus — Hamuarekan. Hauumas ¢ nmaneorena u jlonsiine
Ramuarka sipisercst apemoil MOLHOIO IIPOABIEHITA 11Aa3e)-
HOIO BYJIKAHN3MA,

Pacopepenenne araronoit munepannsamun na Cesepo-Bo-
croke CCCP wourpojupyercs apeajamii pacmupocTpatieiss
paznoo0pasublx 110 BO3PACTY H COCTABY HABEMHBIX BYIKaHI-
yecKnx QopMalmii, 9T0 HAIAIHO JeMOHCTPHPYCTCH €XeMoil
nx passmemenus (cM. puc. 3), Ha KOTOpylo B 0Omei
CIOIRHOCTIL HAHECEHO OKOJO UETHIPEX JIeCATKOB  MeCTo-
pOIRJienHIl aratop M XaamejoHon. Jrto mauboiee KpyMible
00BLEeKRTBL 113 N3BeCTHBIX Ha cerojmanniil Jenb. Ormecerire
X p pasps Mecropossjenmii (rada. 1), yunrsisas ciaadyio
HBYUEHHOCTh, TPONBBEIEH0 B H3BECTHOI Mepe yCJIoBIO.

Ipeobaajiaonee DOJNBIITHCTEO MECTOPOMRICHII PACTOIA-
raeres B npejenax OUBIL, rpe onn jokammayores B JByx
KpynHBIX aratonocHsix paitonax — llpnoxorckom u Yyrkor-
CROM.

st TTpnoxorekoro paiiona xaparTepHsl ROMIIAKTIOE pac-
NOJOMKEHIEe MECTOPOMEIACHIIT If TeCHas X CBA3L € IMOKPOBAMIT
0a32/LTOB, BENYAIONIX BYJIRATOTCHUBI Paspes i aToil TacTi
nmofica 1 charaoumyx psaj; 000cobaeHHMX HAJOMETHBIX BYJI-
ranoeTpyrTyp — Onberoe m Apmanckoe 0asalbronsle ITATO.
AraThl I XaJIe0HEl DTIX MeCTOPOAIeHIT BIMIATOI n cat-
uprHOBOII OKpACKH, HIIPOKO PA3BUTH KPYIHBIC $KEO/bl, BHI-
I10JIHEHHBIE TYCTO OKpanreHHeiM aMernctom. Hapany ¢ ropen-
HBIMIT MECTOPOJIICHMAMI 3/[eCh ecTh 1 pocesinnbie 7 1 Y (e,
Tadu. 2), KOTOphle BOZHUKIN [P paspymenin 0asaibTon.
Jhims oftno Xerngekoe mectoposgpente /3 remeTmueckn cBs-
zano ¢ jgunapnrtamu. Muorounenennsie autodussr B cyoByi-
KaHIIeckoil JIUmapnToBoil HATPYSIIT MPeJeTABIAIT OCHOBHYIO
IEHHOCTh 9TOT0 MECTOPOFRICHILA,

YyKOTCKIIT  DailoH OTIMYAeTCA  OTHOCHTEJNLHOI Pazod-
HIEIHOCTHI0 MECTOPOIRALHTHT I TPENMYIIEeCTBeHH0 JInHapnTo-
BEIM COCTABOM aratomocusix nopox. Hauboxee kpynusnie u3
TYKOTCKIX MECTOPO/RIGHIT pacitolarapres  npefenax Yy-
panckoro rpabema (79, 24), IlaaaBaaMCKOro CHEKIHNODPESN
(20, 21, 29), Bepxue-Amryoneroro (36) n Ramanmubiseenm-
croro (37) ByJganmieckux nporubon.

AraTer OTMETCHHBIX MECTOPOMMICHHIT W HPOSBICHHIT OT-
JMYAIOTes  upesBbluaiinbiM  pasnoodpasueM  JIeKOpPaTHBRHBIX
pacuseror. Hamanmoiseemcrue aratel (37) —oto ofpasosa-

24
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Tadmmoa 1

Kaacenduranns mecroposkiennii aratop Cesepo-Bocroxa CCCP

MecTopoidsleHd araTos

AraroHOCHAH MarmartuvecrKast HOpEHAEIE DOCCHITIRNG

rbopmamm, reoJ1ornyeciast

CTPYKTYpa fH(]BDaCT] MULAAJANHDBL, ARUILI BRITTOI- HOCOBLIE N novpeﬁe&- npuﬁpeﬂmo-
JHEOJLLL Jradnant HEeHT IOJTHMIHLIE Hule MOpCKHE

TpaxmannapuTonasd, Onmo- JsmenTnr

JONCKNI Macewn (cpeAnmii—

BePXHUIl [eBOH)

AnpesnTo-0a3aILTOBAS, Cenejema-1 .

Anazeiickoe  nyaranomiato| Oropoxa-1

(HMAHI MeJT—TIaJIcoTeIr)

TpaxuaunapuTopad, Alaseii- Oropoxa-2

croe Byaramommato (men?) Cememema-2

Anpesntosag 1 OazaikTo-| Rpecronra Kypra, Honpa-

pasg, Kypeumermit n Oumoii- KOBER4, AHION-

cro-BepesoBermit  ByJImann- CHOC

yeckne mosca (MK MeJT)

Nannr-munapurosasg, OUBII Xera, Banaran- |[DasrnireiT- | Roaogeseem Priseem

(AU —BePX I Mel) gnr, Maiinosa- |kmn

am. Ranoumni-
Beem, Jlegsmasn,
ITamssaam,
Ramuamnan
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Tadauma 1 (Oronuanne)

AraTonocHan MarMaTnyecnkasn
thopman i, reoaornHeciiait
CTPYKTYpa (BoapacT)

MecToposIeHns araTos

KOpeHHBIE poceLIHbIe
MITHAATHI D, ) ACIITEL BLITTO.- |KoCoBLIE 1 0N~ [morpeden- npuipenino-
Jrohnan e Hhle Hunie MOpCEIe

FReOabl

Angesnto-6a3ajibToBasM,
OUBIL  (msinmii— e px i
MeJl)

ITaaTobasaapToBas, aijgesi-
Topas u annapuronad, Ho-
PALCEAS CHIAjMATAN CHCTe-
Ma (najeoren—mHeorei)
Anjeauronas 11 0a3aILTOBAM,
Ramuareras crjaajguarasg cH-
cTema  (najgeoren—anTpoIro-
rei)

Coeraoe auo,
Jlevppaam

Ouberoe 11I1aTO,
Jledepnmoe,
Apyane, Tax-
ranma, Puipra-
asyT, Henssmmm-
croe

Yukaero Hesadyia

m. TTLnomoansnii,
M. Tepu

flkansaam

flna, Boxamnua,
Rpemsinia,
Hormn T'opa,
[Rpyranii Maiiu,
Maiimmnceroe,
Maproscroe,
Unumnseem,
Boang, lle-
RVIILHEIT,
Wpysrmanxa

Nurap,
HuyBeesm

Permuurn




HuA APKOX COMHBIX PACKPACOK B KPACHLIX (KapueOJIOBEHIX)
u Gypeix (capieposeix) ronax. Iomydsie, candupunossie, ro-
ayboBaTo-cHpeHeBble ToHa OKpacok xaparrepusl s Ceer-
goro aua (42), csermo-cepble Ipera, HepelKo ¢ KOPITHEBEHI-
MII, THOKOJJIHIBIMIT OTTeNKaMm, npueynn Jleypsaamerum
(43) araram. Hacro orMevalommecss Ha 9TOM  IIPOSBIETIIL
MOJOCTH KBAPIEBOTO 11 XaJIleJ0HOBOT0 BHIIOIHEHHs OBIBAIOT
oRaIMAensl HeoOEMAHO KOHTPACTHOIL KPacHoil I opamke-
Boi KailMOil, Wro mpmjaer MM oco0yI0 IPHBICKATEILHOCTD.
He menee mexoparusuo pasmoodpassHel Kammm [Rodiodeneema
(44), codueranne KOpHMYHERBIX, OCTBIX, TOMYOBIX, JRCITHIX 1
PO30BBIX TOJIOC XAIMEJ0HA B KOTOPBIX 0MeHL BEIPA3HTEILIO 11
KpPacuBo.

Aratorpie ofpaszopanmus 00BYIH0 IPHYPOUYEHB! K OKpEMHE-
JBIM TIOPOlaM JIBKOPATHBIO ORPATIENHBIX JHITAPATORKIX cde-
PONONJIOB, HEPEKO COMEPIKAIINK K TOMY JKe MPOMRMIKI 1[BeT-
HOTO XaJIelora, ArarTel XapakTepuayioTes SIPRIMI COUMBIMI
pacipeTRaMi B Kpacnsix (kapueononsix) m 6ypeix (capaepo-
BRIX) TOHaX. BepoarHo, mpu paspyniennm Junaputos obpazo-
BQJICH POCCLINI CEPJOMMKOB, KapieoJoB H cap/iepoB pekr
Rpemsarn 77 1w Peigeema J/. Toanko neSonbimas vacrb me-
croposaenii UyKoTKI uMeeT necoMuennyio ¢Basb ¢ 6asaib-
ramu. dro Hoxann Topa /8, Peipransyr 27 n fwamsaam J0.
Ouens csoeodpaszunt frampaamckne aratel. B GoapimmeCTBE
CJIYYACE HTO TEJIA BBINOINCHI POTHRENMHBIX JHHeiinsx Tpe-
mui. x cpoeolipasme onpejeasercs CYIeCTBEHAO KRapie-
BEIM cOCTaBOM K. Hpapiy umerslii, o0BIYHO IPO3pATHEBIL,
roayosix tomon. JlemrooOpasiio nepecaamBaeTCH ¢ araToM.
Hammume ety «rentammy u n 3aan0amjiax ;Ko TOHKNX T0-
JOCOR JINJOBBIX 1T CHpPeneBblX araTon I XajaneJlonop omnpemie-
JACT TeKopaTHRIY0 0co0eHH0CTh 00pasioB 9TOr0 MECTOPO:-
JIeHUS,

Cueptyomas Goabnrast rpynma araTopslx MecToposEIe il
pacnoaaraercsa B Awnadvipeko-Kopakcekroll criaguaToil cucre-
Me. B mmmmesm revenun p. Amagsipst onm 00pasyioT ROMIAKT-
HYI0 TPYIILY 13 BOCHMIT MECTOPOIEICHITT. JT0 B OCHORIOM poC-
CBIItI, BOSZOURNOINEe TIpit paspyrieHnn MHUTIIaJIe KaMCHITBIX
Raiirmosoiicknx GasaabroB. B nx wmesae mamboaee Kpymneie —
Berunya 32, Mexynvueii 33, Kpysruaixa 34 n Unraeso 35. Poce-
eprmin Maprosekoro 26w Maitumaceroro 27 MecToposRenmii
BO3HIKJIM BO3MORIIO NpH paspymennn Gazaxpromnos OUBIL
st arato arToro permona XapakTepHbl cepnie, JILIMTATEIE
IBeTa, HapejRa OTMETAI0TCH CePJlOMTMKOBEIE PA3HOCTIL.

Mutepecua rpynma araToBEIX MeCTOPOIeHHAIT, TPIYpOTen-
HafAg K Tak HA3LIBACMBIM BHYTPEHHNM BYJKAHOTE€HHBIM IIOSCAM

27
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Tatanua 2

Xaparrepusie ocobennoctn mecropoijennii araros Cesepo-Boeroka CCCP

Howmep MecTopoie- BuMeIaR IR CIRYRTY DA Bynrannye- Tun xpemun- TereTYPHO-IEKODATHE- T MecTo-
1o mo- | ype ‘ cram gopma- | cTLIX 060- Hag XapaKTepHeTHRA PO IeHIA
PARKY PETHOHAILHAT JoRaseHam | WA cobaeHuii
1 | Oropoxa Anazeiickoe miaro | Pycaopnie Anpiesnto- Mnmpanunp | Xadmeonsr, aratsr, Rocopan
rajletHuRn | fazaanToBan OHHKCBI, MOXOBIIKIT; POCCHITE
RapHeoJdoBLIe, capye-
poBbIe
2 | Cegenema To e To mwe To me » To ke To me
4 | Ronpaxosra | Ryprnnermii nyi- » » » Aratni, onmicrt; cep- | Jloannnas
KaHHYeCKHM T1051¢ JAOJMRORLIC, KapHeo- | POCCHIIL
JI0BEIE
4 | pecroska | Omoiicro-Bepesos- | Ilokporst » » Hpapi-xanuenonornie | Hopennoe
CRIIl BYyIRaumue- | 6a3annToB ATATEHI, MOXOBHEIT, ce-
CRIIi 11051¢ peie, candpuHoBLIC
5 | Hepon Omononckuit Mac- | Pycronnie = » XalmepoHn:, araThl, Poccrirs
CIIB raJeqHnRT OHIKCEI; ceprie, TeM-
Ho-cepsie
6 | Jixeatnt To e Inerpysua | Tpaxumnna- | JJnrodussr, | XajiegoHs!, araTs, Hopennoe
JAINTOR putoras (9) | edepodonppt | OHIKCRI; capiepoBmie,
KapHeoJIonbie, camndi-
pPHHOBLIE
7 | flma OUBII, ITpnoxotse | Pycaosnre bBasamprosas| Munganmnns | Xaeons:, araTw, Rocosasn
raJeuyHnKm OHITKCBI, MOXOBHKIN; pOCCHIIB
cepsie jlo catdupn-
HOBBIX, CePIOINLEOBLIE
[
§ |JleGepunoe |OYBII, Oxscroe ITokponst » Mungaanuns,| XalneaoHsl, araTsl, Hopeniue
IJIaTo 0a3annTOB HREOJIBL OHHKCHI; Cephle, TeM-
HO-CEphIe
9 | Boxanua To e Pycaonsie Jammro-an- | Mungammnsr | XaXneJodsl, arathl; Rocospie
raJeuHuKI | HapuToBag CBETIIO-CEPLIe POCCHIITT
10 | Oaberoe » IMoxpornr Basaapropas| Mmjannner, | XaXnejons!, araTe, Kopennoe
IaTo 0a3aliLTOB JRCOJIBI OHIKCEI, MOXOBIIKII,
ONIAJIEL; Cephie, JIbIM-
gaThie, caidupiino-
BLIE
11 | Apmans OYBII, Apmancrkoe | To e » To sxe Xaanegonst, araTel; »
mIaTo JIBIMYATEIE, Pejko
KaPHeOIOBLIE
12 | Yorap OYBIIL, Yenommxa- | Jlonmanse - Mumamnnt | XadiejoHsl, araTsl, ITorpeGen-
fmcekas genpeccus | raJgeuHm- OHIKCH, MOXOBILN; Hble poc-
K (?) cepbie, CePAOINEOBLIE | oy
13 | Xera OUBII, Maaramo- | Mepmarer u | lamuro-nan- | Jurodmanr, | AraToBnjnbie AMMOol- | Ropenmoe
Oxnbckoe BYJIKaHU- | crekjaoBaTeie| napurosas | ehepoouyipt | LI, IBETHRE BYIRA-
qecioe I10Ie JINTapUTLL HiYecKie crerya
14 | Taxraama OYBII, Humue-Ta- | [lokponnt Baszaantopas| Mungammnn | XaJmejonnl, aratel; Kopennoe
XTOAMCKOE ByJara- | 6a3ainToB TOMHO-CEPLIE, CephIe
HITYeCKoe ToJe
15 | Rypsa Omoiicro-Bepezon- | Pyexonsie | Anjesnto- » XaJmeionsl, araTer, Koconbie
CKMil ByJARaln4e- |rajdednnin | GasaabroBan OHIECHT; CCPAOINKG- POCCRIITT
CRUIl 1osic BLIE
16 | Amwiickoe | Kypoiuermit Bya- | To sxe To :xe » To e To me
Raumgecknii nosae
17 | Kpemanra OYBII, Payuvan- » Aumgesnro- » XaJmeonsl, ararol, »
cKuil nporud Bas OUIKCLI, MOXOBHKH;
cepLodIRoBLIe, cap-
JAepoBbie, ln'ilpII[‘U.']()'
BLIC
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Tadmmna 2 (TIpopomwkenie)

BMeniawomasn cTpykTypa

Homep | arecropoms
4 posjie- Byaranmue- Tun Kpemun-
ggnl:{‘i— Hue cras opma- cr'rmx‘{u'm- ' Terorypao-nekopaTsp- Tum mecro-
: pernonaiLuan JOKaapHa; | UHA cofitenuit HER XARAITEINCTIIG POYREHUA
I8 | Honminn 0 % ;
I“opia To e » Anneanto- » NaJmegonsl, araTo; »
DazannTonas CePHLOJNMEOBLIE, cap-
: A POBLIE
19 | Bamaranani | OUBIT, Uy i | T A%
: i i mr:l;lt’; Typamecruii ;gl-;;n?)?“m- Hanmro-mr- | JJurodmanr, | Xadiemons:, arartur, Kopeitos
I ‘rmm‘CT' napurosas | ¢PEPOAOUAL [ OIMHKECLE KapHeoao-
Py BBIE, CePAOMIKOBEIE,
capiepoBeie,
20 | Maysees oUB canpupuHoOBLIE
d amc:-lr-llﬁ Eﬁﬁi‘ﬁl Ronraome- érmcanm- Munaaonet | Aratel, oHIRCH, Xad- ITorpeden-
¢ 1 . .
it & paTeL DazanpToBas HEJOHBL; CEPRONNKO- | mas poc-
; BLIC, CADEPOBLIE
27 Pripragsayr | O i paef CLITL
prajIAy auc?'lr-{fi Iz;.gi}l\?lc;ll IIror Ga- Awmpesnro- | Mungaaumst,| AraTol, MOXOBHKIL: Ropennoe
Y & B e o ¢ . , < 3 .
wopu 3aILTOB GasannTonas | KEOABI CBOTIIO-CEPEIE, 3CIe-
99 |9 HBIE
< JILTLITBIT- U L = o1 3
- I‘LII,l ! ?“{[B}% Yra.T_l’BfT Hoxpos mm- | JInnapuro- | illmast, mpo- | Xasmegonsr, apa6- 5
: PYMKYBEEM- | mapuTor Bas PRININ CliMe OHIKCLT
CKAA MOHOKJINHAL
23 | Maitnosaam | QT i
“ i M IBII, Uysancrk ,
1porut yBaUCKIt | dreTpy3ns » Jinrodusrt, | Xasmemonsr, araTsr, »
JUIapHTOB c(hepoNONILI | OHNKCLI; TEMHO-CepLIe
24 | Jlepmman To e T To 31 RO YepHHIX (hawnTL
» 0 Xe Arartnl, cepjoirio- »
BEHIE, CapAepOBLIE,
KapLeOI0BLIe
25 | Rpyrasrit MaproBeran puna- | Pyeaosnie - Muagaanus | Aratsl, onukes, xaix- | Kocosnie
Maiin uHa rajgeyHm- IEJI0HBI, MOXOBHKIL pocebinm
Ku (?) CepAOJIHKOBEIE, cap/le-
pOBBIE, KapueoroBble
96 | Maproncroe | To ke To e - » To me To e
9y | Maiinekmnit » » - » » »
28 | Unnnseem | OUBIL, Unnneeenm- » - » » »
CRIIT MNITOROI Ima-
JIeOBYIKAM
a9 | Hangsaam | IMajgapaamenmii Arerpyamsa | Jdunapuro- | JIuroduanr, | AraTil, onmMkcs; ce- Ropennoe
CHHKIITOPHIT JIATATOR panprosasg | edepononan | pue, candmpainonnie
g0 | Avansaam | OUBIL, Koonsymne- | llokpos Anpeanro- | MnaooGpas- | Xaaneousl, ararl, »
cro-Myaprtiiernii | fasannron Bas npie Tejaa OHUKCHI; cepele, cal-
An T RN PHL B JaBax (pnpnosbie
37 | Puizeem To e Tourmonme- = Munjaannnt | Aratol, OHIMKCBI, MO- ITorpeden-
parnt XOBHEH; CePAoInEo- Hble mpH-
BLIe, CcapiepoBLIe, OpeskHo-
candupuionnie MOpCKIE
POCECLIIT
52 | Bouna Anapsipero-Ko- P’veaornie Anpesuro- » NauaIeaonnl, araTol, Roconpie
pARCRad CrJaxr- raJevnnKmn ﬁil:laﬂb'i'ullilﬂ OHIIKCLLS CL‘]]HU POCCHITTT
yaTags cuerema
33 | Henyanueit | To ke To mxe To e » To e To ke
J4 | Kpymnanxa » » » » » »
35 | Yuraeno Byakano-tentorn- | [loxpos BazaabtoBas » Arartnl, oHNKCH; ce- Ropenmoe
geckas genpecens | 0asaanTon puie, candmpniosbie
36 | Ranuazan | OUBII, Bepxme- [Tokpon Jlupaputo- | Jdurtofusnt, | Naimeons, olHKCb: »
Bast eheposonin | cepsie o UEpHBLIX

AMryoMerit
rpaden

JANHAPHTOD




(44

Tabamma 2 (Oxonmuanme)

Eg'ﬁ? MecToporie- BMemaiomasm cTpyrTypa g:a”'rrié}*(l)}f)‘:l;_ E;’lldl"\'gg;‘;’_'”l' TERCTYPHO-TeKOpaTHE- Tun Mecro-
paary | ¢ PErHOHAJ LHA JOKaSEHAn | 1ns cobennit B RANRnTE NI, PUrpCITA
37 | Ramonmer- OUYBII, Ramanmul- | dxerpysna | Junaputo- | dnrodmass, | Xadunemons:, arartn, Ropennoe
BeeM BeCMCKUIT npornd | ANIMapuToR | Ean eeposon/ibl | OHMKECDLE; RapHEeoJo-
Bpie, canupumozLie,
capeponie
38 | Memsun- OYBII, Orknaucroe | Pycaonsie Basannrosas| Munpgannno | Arartsl, omnkesl, Xxaud- | Kocosnie
croe wiaTo TAJCUIIKN IEe[0IBE; CAPIEPOBLIE, | POCCLIMT
KapHeoJIoBLIe
39 | Pexunmin Amnanrrpero-Ko- Taneunnrm | AngeanTo- » XaJaneponsl, araTei, IIpubpesxno-
PARCKRAS CRIAJ- DasaanToBas OIMNKCHL; CEPAOIMKO- | MOpCKHe
qaTas CrcereMa, BBIE, KApPHEOJ0BEIE, poceninn
Pexunniexas canupHHOBLIC, JILIM-
ryba qaTnie
40 | Tenn Omoropero-Kam- | IToxposnt To ke » ArarTnl, XaJienoHnl; Ropeunoe
yaTcras ckaamga- | GasaanTon CBETIIO-CepBIe
Tasg CHCTEMA
41 | Ilmonoy- To ke To ke » » XamneaoHsl, araTh; »
HEBIIT cepuie ¢ JeHApaTaMIT
CcaMOpPOIIIO MeJ
42 | Cperaoe guo | OUBII, Boctouno- | 9xerpysua | JJunmapuro- | Cexpenum Aratsl »
Yynorexass duian- | mumapuToB | Bas B cepo-
roBas 30Ha JIOHaX
43 | leypraam | To e To me » To e » »
44 | KoaoueBeeM » » » » » Pocerrmn
45 | HesaOyara | Amageipcro-Kopsak- » » » Ararter, candnpims H KOpPeHmnoe
CKasT CHIAgIaTas Ropeunoe
cucrema, PapuT-
KITHCKOE HOJHATHE
Ipumeuanune: Ipouepk — (popManusa He yCTAHOBJIEHA,



Ouolickoll craajgartoit  sonsl — Hypenuckomy  (pocebliHoe
mecroposienne Rowjpakoska J) m Ouoiicko-Bepesoseromy
(ropennoe mecropoiienne Kpecroska 4). Meroummrm ara-
TOB — HIGKHEMeJoBEle 0a3aibTel. OTIMINTeALHBIME JepTaMu
paccMaTpUBAEMOIl IPYIIILI MECTOPOA/ACHNIL ARIAIOTCA 0BOIb-
1O OJIIOPOJHAs OKpPAcKa XalNeJoHOB II araTtoB B KeJTHIX
(npeoGragaor) 1 KpacHbIX TOHAX, BBICOKAs IIX 1IPO3PAYHOCTD
B Cpesax I YeTKO IPOSIBJIeHHBII KOHOEHTPHIecKiil pHCcyHoR.

Ilo mexopaTHBHEIM KayecTBAM K HUM HPUOJIIZKAIOTCA ara-
Thl Anazeiickoro I1J1aTo, CBA3AHHEIE CBOUM TIPOMCXOIKEHUIEM
¢ MesosoiicKo-KaliHozolicknmMu Oasansramu. Ounum obpasyior
oUeHb HPOTKeNuEe 1 Goratsle pocesinu 1o peram Ceememe
2 u Oropoxe 1.

B ocrannumix paiionax Cesepo-Bocrora CCCP mectopos-
jpenusa araton eqmuamIHel. K puM otnocates llemwxunnexoe 38,
Pexunnrn 49, Tesunckoe 40 uw Ulmonounoe 41, pacnomnaraio-
muecst B8 Oaroropeko-Kamuarckoli Bynkagadeckoit some. 1 B
POCCHITIAX, W B KOPEHHOM B3ajleTalHH araThl STHX MECTOPOK-
JeHnii xapaxTepnayoresa candupunoseiM odanrom (taba. 2),



I'nasa 4

MECTOPOSK/IEHUSI ATATOB
11 XAJIIEJJOHOB

Oapekoe miaTo

Orkpoito 8 1933 r. 10. A. BmumGnusim. B nocnennme
rojibl MHTENCHBHO M3YUaloch, B TOM vmcae 1 aBropamm. Mec-
ToposK/lenme Haxommrest B Oacceline  Bepxmero TeyeHNA
p. Oxsr, 8 160 kM or r. Marajjana. IIpaypoyeno k oGmmpno-
My (400 rm*) OubcroMy miaTo, pacHOJOMKEHHOMY B 10I0-3a-
najuoit wactm Oxorcxo-IoasiMeroro Bojopaspena. Iliaro
npegerasiger coboit caalo paculeHenHoe TOPHOE COOPYiKe-
pue ¢ abcomorEpiMu otmerkamm 1400—1600 M m ormocm-
reapapiMi npepsnnenaaMi 600—800 m. Croskeno momoro aa-
JeraionpIMiI  AHJE3UTOBBIMIL 1 aijlesnTo-0a3aibToBBIMA,
JMHAPATOBBEIMEA 1 DA3aJLTOBBIMII TOJIIAME  [TO3]THEMET0BOTO
poapacra (pue. 4).

AnjlesnToBeie I aufe3nTo-0a3aJIbTOBEIE BYJIKAHUTH 005-
eIMHEeHbl B MaJdTanckyo cButy. OHI €0 CTPYKTYPHBIM Heco-
riacueM NepeKrpeiBAoT Bee 0oliee JIPeBHIE BYJIRAHOLEIIbIE
00pa30BaHms, ¢ BBIIIENe;KaIlIMI INHaPHTOBBIMI Ty (aMir mMe-
10T cOTJIaciioe 3ajleraHme ¢ TepeciampanneM. Boepssie csuta
peiesena B 1933 r. 10, A. Bmymdunsiv nog nassanueMm «Tod-
[ MAITAHCKHX aHJe3uT0-0a3aJbTOBY, 3ATEM HTH BYJXKAHHTHI
mayuvagues B, B. Becmmmwmm, M. JI. HKannromonsiM,
M. A. llagnoBeim 1 IpYrIMA Te0JT0TAMIL.

Manrapckre BYJIKaHHTH B BUE MOJOCH MHPAHOIT 1—5 KM
obpamaaior Onbckoe mIaTo ¢ 3anaja, cevepa m BocToka. Ilx
cion loBoabno Kpyro (15—20°) morpyikaiores K mentpy mia-
10. B cocrae CBHTHI MIMPOKO PACIPOCTPAHEHBI THHEPCTEHO-
Bble, MIArHOKIA30BEIE, ITHPOKCEH-POrOBOOOMAHKOBBIE 1 AR-
I'HT-IHIePCTeHOBEIe AHMNE3UTH W anjesmTo-6asanbTel. B He-
GOJBIIOM KOJMYECTRE B COCTABE CBUTHI OTMEYAIOTCH IIEILIO-
BBEIe, TPABHilAbIe W JAUWNIEeBble TY@H MHPOKCEN-POroBoo-
MaHKOBLIX AHE3UTOB, & TAKMKE CIMHUUILIE MOKPOBLI JMIADH-
TOB M UX JATORJIACTHYECKAX Ty(dor momuocrnio jio 20—30 M.

AujiesnTl W aEAe3nTO-0a3aMBTH  INIOTHLIC WM IOPH-
cThie, nuakoo0pasHsle, Mungarexamennsie. llocaennme co-
JiepIRAT MHOIJIA AraTel M XaJe/loHel. AraTonocubie HOPOjbl
OTMEYEHBI TOJBKO B OCHOBAHMI CBUTEHI.
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Q0ugas MOILIHOCTH BYJKAHOT@HHEIX HmOpPoj cBHTH 250—
300 M.

Tosma KMCIABIX I€CTPOIBETHRIX BYIKAHHTOB, COTJIACHO
JesRAINX Ha aHJe3HTO-0a3aibTax MAJITAHCKOI CBUTHL I CO-
[IACHO IOACTIIAKIIAX 6a3aIbTOBYI0 (MBITIBIKATCKYIO) CBHTY,
oraocures K OJbCcKoil cBHTeE.

Brixogsr Qubckoil cBHTH B BHAe Koabia mupuioi 0,50—
4,0 kM oxsarmBaloT Osbckoe nuato. CButa HecoraacHo Ie-
peKpHIBAeT 0Caj0YHbIe TOMIM BEPXOSHCKOTO KOMIUIEKCA Ha
gamajie JIeIIPecCcHl, 0#Hee o CTPYKTYPHBIM HecoTJacHeM 3a-
JeraeT Ha KHCIBIX BYJKAHHTAX AraHcKoil TOJIN, a4 B 0CTallb-
HBIX CJIyYasx COINIACHO JIOMKHTCA HAa MAJTAHCKYIO CBHTY, 00-
HAPYJKUBASA B 30He llepexojla IepecjaHBaHAE JNHAPHATOB I
anjie3nTo-0a3albLToB.

QubcKass CBHTA CJI0KeHA IMPEHMMYIIEeCTBENHO ITeIVIOBLIMI,
B MEHBIIEIl Mepe TPaBHiiHBIMI, JaIIIIHeBBIMA TyaMm 0 HuI-
puMOpuTamil Junaputos. B cpejreil yacTn paspesa BeTpeda-
I0TCA CJIOM BYJIKAHOT@HHO-0CA[0YHBIX IIOPOJ: TEINIOBEIX TY-
(o, tydduros, rtydoanesposutor u TydomecuanIKOB ¢

Pue. 4. CxemaTnyeckas reoJornueckas Kapra MeCTOPOKICHHA araroB
Ouabexoro mrato
(no A. II. ®apeeny, 9. B. T'yngenxo)

1 — cospeMenublit ornea (raJedHuKH, 3 — oNbCckaAg cpuTa (nNecTpouBeTHLIE

rpaBnii, mecKu ¢ raabKoii araron pasrooGioModnre TY(QE Junapu-
W XaJrneroHos) ; TOB, BHTPOKJNACTHIECKHE WMIHIM-
BEPXHWIT MeJ: OpuTHI) ;

2 — MBIPHIKMTCKAA  cBuTa (Gasame- 4 — HKHEWI—Bepxan# Men (pyika-
TEI, AHAEe3NT0-0A3aMBTHI C TOpM- HHUTE KHCJIOT0—OCHOBHOTO €OCTA-
BOHTAMMN MHHJIAJIEKAMEHHLIX paa- Ba, HEpaaJeJieHHEE);

HOCTeit) ; § — pasaomnt (6) m Tpaccupyiomue

nx naftkn aunapuron (a)
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ocrarkamu UOpSI, I, pejke, BYIKAHOMHKTOBBIX 1 IOJIIMIIK-
TOBBIX AMEBPOINTOB M IeCYANITKOR.

Momnoers Oasckoit csutit Koaedaeres ot 90 o 250 M.

MopucTuiecKne OCTATKI 110 CHCTEMATHYCCKOMY COCTaBY
ABMAIOTCH AHAJOTOM apkaraimuckoii csntel (cenoman). Ilo-
OTOMY OJIBCKYIO CBHTY H BCE BYJIKamnoreHmble o0pasoBanis
Oxotero-YyroTeKkoro mnosica ¢ aHaJOTHYHLIM KOMILIEKCOM
(propnsl eTAMM OTHOCHTL K apKaraJuHCKOMY TOPH3OHTY I Jla-
tuposarh ux cemomanom (pemenne I erparmrpaduueckoro
copelfannsa).

IToxpossr 0GaszanbToB, pasBuThie B IENTPAJBHOI YacTI
Ouberoro muaato pa miomanun oxoxo 400 kM %, obwejuuaoTes
B MBIBIKATCRYI0 eBuTy. Ilopofnl cBUTH cormacno mojeTiia-
ores onneknmu ByiaraanTamm. Cjojkena cBHTA COTJIACHO 3a-
JCTAIONIMU [IOKPOBAMI OJHMBUHOBLIX, OJIBHH-TIHPOKCEHOBBIX
i JIBYNHPoOKCeHOBBIX OaszanbToB. VM mopummensr runepereno-
BBIC AMJIE3UTHLI 1 aujesuto-tasanntel. B paspese uepeayiorcs
II0TIBIe MACCHBHEIe, TOPHCTHE, NUIAKOBBIE I MHHJaleKa-
MeHHBIE DPA3HOCTH. OTH TPH CBHTBHI CJIAraloT KOJBIEBYID OT-
PUIATEABHYI) BYJKAHOCTPYKTYPY (MYJBIY) AHAMETPOM 0KO-
a0 30 wM.

IlpojiykTuBHBIT  araToHOCHBIT TOPU30HT, COJlepsKaminii
MIIOTOYNCHeHHLIe XaJdle/(OHOBBIe H araTtonble MHH/IAJHHDBI 11
JREOJBI, BAHAMAET IEHTPAIBHYI0 YacTh 0a3anabTOBOI TOJIH
1 COCTOMT M3 MHOTOUYICIEHHBIX MaYek-PATMOB PA3HOCTPYRTY]-
neIx Gasannros. Paspes mi000il oT/edbHO B3ATON TATKH HAMI-
Haercs (CHUAY) aMAMIAJONIHBIMII MACCHBHBIMI, B 3HAUN-
TENLHOH CTEeNeH:m H3MeHeHHBIMHI 0a3albTaMil MOLIHOCTHI0
5—10 . Tlo ofmemy MHeHHIO HecaegoBaTemneil, 5T0 TIAaBHbBIE
OPOJIYKTHBHBIE Teja Mectoposkaenus. Cpejnas gacTh TMavku
npejicTaplena MaJOMOIHLIM (2—5 M) IOKPOBOM OYeHb ILIOT-
HBIX CPABHUTENBHO CBERHX 0A3aIBbTOB ¢ OOJLINHM KOJIHIECT-
BoM Medkux (He Oomee 1 eM) MHHJAINMH XajulejoHa, SakaH-
YHBAGTCH PHTM JABYX-TPEXMETPOBBIM TOPH30HTOM HIIAKOBBIX
0a3aibTOB, COBEPIIEHHO HEe 3aTPOHYTHIX OKpemmenmei. Hom-
TAKTHL Me/RJy NepeuncieHHBIMA pPa3HOCTAMH  0a3ajnLToB
BHYTPH IAYKH YeTKHE, Pe3Kie, corjacHeie. B mpoaykTnemom
ropmzonTe HacunteBaeres no 10—15 rarmx mauer, a obmias
ero MomuocTh coctasaser 200—250 .

ArartorocHsie 0azajipThl Hambosjee IMHPOKO PasBHTEL B
josnnoil wactn Onbexoro maaro B merokax p. Ouer m ee Bepx-
HOX NPATOKAX — pyubsax Amerucrosom, Basamnroom, Hrops
IMMaGapuna, Haiikosom, Iluprosom, I'pozosom, Bymnyme, [mi-
mneToM. B mefosbmmmx KosmmuecTBax XadiejonoBble MHUHA-
sl obnapyikensl @ B BepxoBLax pyunes Huna, Mraxm, Xy-
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PemIKH 11 JIPYTHX, Pa3MBIBAIOMINX fazannToBoe TLIATO € 3d-
[a;anoil, cepepuoil I BOCTOTHOI ('TO[)OII.FHO CPaBHEHNIO ©
HEe- T BBIIEJIC/KAIIMMII MACCHBHBIME DasaabTaMIl araTo-
HOCHBIT TOPH3OHT XAapaKTePH3yeTcs MeHblieii TMPoTHocTbLio It
noatoMy ObleTpo paspyuraercs. Munaamunsr anbo ocTawTes
[a CKIOHAX TOp, 00 TPATCIOPTIPYIOTCH BOJHBIMIL TTOTOKA-
MII B CKAIIIBAKTCA B COBPEMeHHBIX oTiaoikeHmAX. Poceninn
no p. Oxe npoenesaiena na 25 KM BHIS 110 TEUEHITIO.

Murepecnnie JTanmpple 10 PACHPe/ILJdCHII0 araTOB B IPO-
AVKTHBHOI araToBoii Touaine moaydensl agropami. Orazaxocs,
4TO BHYTPH OTACILHBIX NOKPOBOB PACTIPEICTIENIe MINAAII
xapakTepmayercs  onpefencnuoii  Heonnopoamoctsio.  Ix
CKOIJICHAA NPHYPOUYLHBl K CBOJOBBIM YaCTAM KYTOTOBHU/IHBIX
momnsaTii, MaMmewaeres apa Tuima  «RyHOJA0B»: HeDONLITIE
(6—8 M B monepeunmie) BamooOpasIbe «B3AYTHAY CO CPaB-
HATEJABLHO KPYTHIMII Yraamu mnajenus kpbabens (g0 25°),
BOSHIKAIONINEG B Pe3yJAbTaTe Pe3KOro YBEJAMTCHHA MOILHOCTH
Hasaantosoro noroka; n oosaee wpymasie (80—100 M) 1o-
AomuTeALIBe eTpyRTY P ¢ moaornvm (5—10%) yrmamm nak-
JOHA CJI0CB HAa KPLUILAX TosepxHocTeir nokpora. o mpocri-
A0 Ol 3AKOMOMEPITO  CMEeISIOTCS  PABIHOBCJIITKIIMIL
OTPHIATENLILIMIL cTpyRTYpaMin. Uepepopanme Taknx 1ajgeo-
GT[)!."]CT)'I)H!:IX (I}O[).\[ oT™MeUaeTCA JITISI MIOOIX BYJKalllMeckinx
nokposos. B nanforxbiieil crenem »To XaparTepno JUHT 11Po-
JIYRTHBITON TOJIIIT MEcTOPO:Kenna B nerokax p. Qb

Bropas ocofennocts B Jorajmsanmir  MITHIAXNI — 1pi-
YPOUEHHOCThE MAKCHMAaJBHBIX NX ROHICHTPAIuil K VUacTRAM
COBMEIIENMA «KYIMOJOBY ¢ 30HAMI HapVIIeHwii Wi ¢ Tpac-
CHPYIOMIMI IX faiikaMi aunapurtos u GazaxnTor. 1lo yuane-
HIIO 0T TaKIX 201 KOJITICCTBO MUHJIAMNH OBICTPO CORparia-
eTCA — JI0 HCHeIHOBeHNs, 3AMCTHO YMEeHBIIAIOTeS W PasMephl
KpeMuieTsx o0pasopanmii,

Takum ofpasoMm, noM0KUTEdBHBIC CTPYKTYPHl BHYTpIH
TOKPOBOB B COYETANHM C ITEPECERAONIAMA UX PARTOMAMIE h-
mrorea  nanfomee  OJaronpUATHBIMI  JUIA  JIOKATI3AT(N
KpemuucTeix obocobmaenmii. Cromienns Mummgainu odocods-
I0TCSL B JIIHB0BW/IHBIE TeJa, BATEralomne JPyr Haj JPyroM.

HNEHTPaJbHOIl YacTH HacunThiBaeTcst o0pMH0 Mo 3—4 Ta-
Enx ten, B kpweuinax 1—2. Tlpmuem B umemnrtpannmoii wactn
«I{yJIOJIOB)) I[{lpﬂﬂy ¢ JIHH3aMIl BOINUKAIOT WIOTIa (‘.IIOEU(’J-
Pasaele BepTHKATBHBIE «ROJONABY, 00pa3oBaHibie HeCKOML-
KuMn (3—4 n Gosiee) KPYIHBIMH MUBJAJMHAMI T 5KCOAMH,
CORTMACHHBIMIT MEKIY cOD0IT XalIeTonOBBIMI TIPOIKITRAMI
o srnrasin, O npefietaBasgioT codoil embsle coodHIATONIe-
€A cucremsr, Hipwnime nomoerit n rakinX KOIOHIAX TIOJIHOCTHIO

37



Pue. 5. Coueranne roaydbix n Heapix ¢J0eB B arare, B ajpe
AMETHCTOBM/(HBI KBapIl, XOPOIIO BHJHLI HECKOJIbBKO
MOJABOJUIINX KAHAIOR

Oabekoe naaro, ym. X3

Pue. 6. AMeTHeToBas MUHIAINIA ¢ AraToBoii KaiiMoi

Oaberoe maaro, ym. X4




Ih HCCROJBENX ll(']]“ll,!li’l B napareHcanee
ABILITOM, 'CTHTOM Ha CTCIHKC araToBoii yReo]ibl
KOC 1J1aTo, yM. X4

. AraroBas sKeoja ¢ aMeTHeTOM




Pie. 9. Crenka aratopoii ;KE0Abl ¢ PayXTOMA3oM Il Pe3aMil KAJabIITa
Oaberoe wiarTo, ym. X4

CJOMReNBL araToM IJIN XaJIle0HoM, I/ BEPXIIX XapaKTePHbL
[HoABJICHIe KBapia, KaJLluTa 1 00pasoBanie KPHCTaJLIo-
REo.

PasMepsl MuHaImIH KoJAeOIIOTCA 0T JI0JIeil CanTuMeTpa ji.
mMeTpa. Bec KPYMHBIX MUHIAMIH IIH KE0l MOMET JOCTHraTh
300—400 wr. IlpawTnvecknii nnrepec npejcTaBlisiorT MuHIA-
JEL pasmepoMm o eM 1 fosee. Onm xapakTepusyoTes mpo-
A0ATOBATRIMII oueprannsaMil, Rpyluble MBIJIAQIHIBL  TMEIOT
OKPYIIYIO MM HECKOJBKO BHITAHYTYIO IPHINTIOCIHYTVIO Ka-
pasacobpasuyio (opmy. [losepxmocts MuHjAIMH NIepoxoBa-
Tag, HO3JpesaTas, vacTo ¢ YrayOoueHuAMIL, BOZHITKAIOIHMII
MPI BBIEAAYABAHIE KaJIBI[IITA.

Mungamimel BEIIOJSTENB XAJMe[010M, araToM I KBapieM
win  Kaiaoiurom.  IIpeofaajaor xanmeponossie — 50—60%,
menpine Beex aratopnix — 10—15%, ma jomo Keapnessx n
ramuiuToBblx  npuxopurea  25—409%. Jlas xaamegomopnix
MILHJIQJIHH XapaKkTepHO OHOPOIHOe I HEeYeTKO-110J0CTaTOe
CTpOeHIe, OJHOTOHIIAA CBeTJO-CEPAs, TeMHO-CEPas WM To-
mayboBatas oxpacka (pme. 5). OHI XOpOIUIo NPOCBETUBAIOT B
TOHKIIX cpesax, 0cOoOeHH0 CBEeTIO-cephle PA3HOCTIL, H3IO0M
IMOJIYPAROBHCTEI, TaIajikuil, TBepoctsh 6,50—7 mo mraxe Mooca.
ITog MEBEpPOCKOIIOM YCTAHABIMBAIOTCA PaJAAILIO-IVUIICTLIC,
c(hepoOIMTOBEIe B MUKPO3CPUHCTEIC CTPYKTYpHI. Toalmna Bo-
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goxon Bapsupyer B mpemenax 0,001—0,005 mwm, ganma — ot
qoaeil o 3 M.

J\I‘HTOBML‘ MITHaJduHbl NMeT K()IluL‘II.Tpll‘{eC-Hllv(‘,Jl()IlCTU(‘
cTpoeIIe NI IIOCKO-IAPaIenbuyio  nojocdarocth,  Ciomn-
cToeTh 00yeJoBiena MepeIoBaHNeM PaxImuyHBIX 110 OKpPacke
I CTernenn [po3pavHOCTI XaJe/loHos i BeIpaikena Holee
i Mernee verko (pre. 6). Yneno cnoes B aratax ot elUHIT-
IBIX 10 Muornx gecatkop. Toammma nx namepsercs B npeje-
Jax 0T J0Jdeil 10 HeckoJbLKIX MimmMerpos. Muorocaoiinocts
ATATOB CBA3AHA ¢ PUTMUYHIBIM TTOCTYILICHIIEM PACTBOPOB B 110-
JOCTL 3a cHeT NIYJALCHPYIoUero JABIyNeHIra I‘IIleOTQl)MﬂJII)]Ib!X
p&]c’l’BUpOB n I’prll(]jl[l‘[GCK(ll'ﬂ OTKPbBIBAHUA 1 33Hy[lﬂp]lllall![ﬂ
MOBOANIX Kanajion, Namainl XOpOoIo 3aMeTHBEL MaKPOCKO-
pueckir. Onun umelor tpyduaryo (hopMy ¢ cedennem jlo ne-
CROJIDRIIX C'dHTll.\iC'Tp()B. 11[)]1']_\','1”]1“1:]0 !I{H'II(-DI:.I HnoJiocyaTocTn
B MeCTax pﬂCHOJIUH\'t‘LII[H MOBOIALINX KaHaJ0B COo3/anT [10-
MOJAHUTCALIBIT Y30 B Kamme.

Uepejyouecs caon B aratax HME0T ToJdydoBaTo-ce-
pele, cepsie, JIBIMYATHIE, CHHe, roay0oBaTo-0CJIBIC 1 MO-
aouno-oeqasie npera. Orueramsoe 1 3akonoMepioe vepeona-
Hue OeJBIX M CHHIX TOHOB IPHACT KAMIO CTPOrYIO RpacoTy.

[Tox Mukpockorom arat o0Hapy:kUBACT PaJNATILIO-TYII-
CTYIO CTPYRTYPY Il YeTRKO BbIPA/KEHNYI) TOJ0CYATYIO T MIE-
ponogocuaryw tererypy. Coom xadnejona oTImdganTcs JITII-
HOIl ¥ TOMIMHON ¢Iaralommnx BOJOKOH M CTPYKTYpaMm —
pajlaiIbHoO-IyYHeToll B OIHIX  CHOAX, CIYTaHO-BOJOKHII-
croit — B gpyrux. Cronm ofBIMHO OTHEJIeHBl JPYT OT Jpyra
TOHKUMIT TIOJOCKAMIT XaJIeaoHa TUIOTHOTO CIOMReN#s, JnHo
l\iHl\'[]Ol!GI)IIlIC-']‘bI M KBaplieBBIM arpera’rom.

JloBoabiio 9acTo BETPEYAOTES MHHIAJITHBL ¢ KBaPHERbIM
HII]'JOM. (D()p)lﬂ TAKUX MHIIAJTH WIJIRIICOHIa/IbHasd, lllc‘l[)O(]l;—
pil:!llﬂﬂ: pasMepbl B C-])(",'[I](‘.\l CocTaBJaAaAlOT 10—15 CM B Hormne-
DE‘IHHHO. Al‘pera'r }\'Hﬂ{)l[ﬂ nmeerT llI[‘CTI’.)U'dTO-"SEI)H]dCTOG, ne-
pagnomepo-gepiicroe erpoerye, Pasmepst 3epem yBesui-
BAIOTCHA TI0 HANPABIEHIO K LEHTPY — 0T JIOJeil MIUIAMeTpa
j0 0,7 em. Hanbomee geRopaTHBIBL MUTAIIIG, B KOTOPBIX
KBap, npejcrapaen 0JeIHo-(uoJeTORBIM aMeTHCTOM W CO-
qeTanimeM ropHoro XpycTajis I aMeTieTa.

Meonsr TakKe caokensl araToM, Xajdlel0HnoM, KBapleM I
RAJIBITITTOM, nD.’IOCTII B HIX ()61:[‘!1]0 HHEPYCTHPOBaNbI l\'()[)OT-
KOCTOJNI0UATHIMIT KPHCTAIAMIT TOPHOTO XPYCTAJNSA M aMeTil-
cTa. Xi]."lll\[’ll()l!f)llilﬂ NI arartoBasg 3011a MMeeT MOIMIHOCTL OT
HECKONBRIX 10 lecAaTRoB  cantnMerpor. DBonee mmrepecus
meojasl ¢ apysamit amerucra (pue. 7). Ero ormocnrennio
HPo3pavnble KPHCTALIBL MMEIOT pPaBHOMEPHYI, He:RHO-Pmo-
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gerosylo orpacky (pme. 8). Yaerm Takux jKeo[ ABIAIOTCA
IMeHHBIM CYBEHHPHBIM KaMueM, me Tpelymoium HHKAKOi 10-
nosBNTeAbHOI 00paborkn (pue. 9).

Apmanp

Apmanckoe miraTo 0asadLTOB HAXOJITCA B IIpejieiax 3a-
MajiHBIX OTPOroB Tpsasl [[»een-Yperdam, npejerasissa co-
Goil oro-sanajgHoe OKOHYAHHE KPYIIHOil araToHOCHOI 30MHBI,
BRIIOYAI0NIEIT, KpoMe APMaHCKOI, JUHEIH0 PACIolioskedHble
Oanerylo, Xypenmsuuckylo, Manrapckyio m  XeTHHCKYIO
ByIKano-TekToHmueckue jenpeccii. OO DpnypoueHo K cpeji-
HEMYy TedeHmnio p. ApManm, KOTOpas IIPOpesaeT ero Ha BCIO
MOIHOCThL, o0Hakafd BYJIKAHOreHHBIT paspes pafioma moJ-
HOCTBIO. JT0 TOPHAs, CHILHO PAacHlIeleHnaa MecTHOCTh ¢ Bep-
nmami conok 1 pogopasmenon jgo 1200 m u Gonee, Crions
TOP TOKPBITEL IYCTHIMII 32 POCIAMH KePOBOr0 CTJIANNKA, 1TO
CO3JlaeT 3NAYNTENBLHBIC TPYAHOCTI JIJIH Hepe/BUKe .

[Tepspie ymoMmAanms o HaXo/KAxX aratop B Gazaabrax
Apmaneroro mato npunajteskar B, B, 3akauneipuny, cocra-
pusnreMy ma oror paiton 8 1962 r. reonormueckyio kapry. Boi-
xoJibl aratonocubix Oasanpros B 1971 r. Obmn 3atem mayue-
et B. A, OropojioBeiM TIpn BBEINOJHEHAN TeMaTHIecKnx pador
10 M3yvyenuio crpaTurpadui BYIKAHOTCHHBIX 00pa3oBanMil
paitora. Crenmanbisie paboThl M0 H3YYEHUIO MeCTOPOsKIEHII
nposejens modguee. B 1973 r. paiton Mecropossenns may-
gaercA oTpAgoM akemeanmnun  odnexunenns  «Coloskeaprca-
moneeTsl» 1oyt pykosojcteom . C. ¥llaposa. B cocrase mpo-
AVKTHBHOII 6a3aibTOBOIT TOJIM OTPAOM BIEpBLIe OBLIM BEI-
ABJIEHBl TPH AraTOHOCHBIX TOPH30HTA, TPOBEera IpeBapi-
TelbHAA ONeHKA Kavectsa chipha. B 1981—1983 rr. Apman-
CROE  MECTOPOSKJIeHme  MCCJEJIOBANOCH  COTPYIHITKAMIT
JlanbreBocTounoil reosoropassejiounoil dKcnepumun  «Jlasn-
kpapicamonsersry (B. 1I. Boromaxos, B. TI. Xuasier m ap.).
ITposenensr paGorel, B IpoIecce KOTOPHIX BHLIABIEH PAJ HO-
BBIX IPOABICHUIT KaMHECAMOIBETHOIO CBHIPLS, 3HATNTEILIHO
pacimmpeHna InepelieKTHBHAS araTOHOCHAS I1LIONAJb, cdhopMy-
JMPOBAHbl MOMCKOBHIE NPH3HAKH ATATOBOIl MIHEpaJIM3arm,
Jlana oneHKa KavuecTBa aratos, JIOKA3aHo HAJMIHe CPEIm ap-
MAHCKIX AaraToB BBICOKOJCKOPATHBHBIX BEIHPHO-IOeI0Y-
HBIX pasHocTeill,

Apmanckoe 6asalbToBOE IIATO WMMECT HM3OMETPHIHVIO
dopmy. ITo pasmepam (90 km*) meckoanko yerymaer pac-
cemorpennomy Beimre OJBCKOMY, HO B I@JNOM XapaKTepuayer-
€A CXOJHBIMH  TeoJOrO-CTPYKTYPHBIMH  0COOEHHOCTAMH
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Puc. 10. CxeMarnueckas reoJorinueckan Kapra MeCToposk/ieHis
aratoB Apmans
(o B. I1. Xawiery)

1 — MBIFTHIKATCKAA AraToOHOCHAA CBU-  § — HepacwieHeHHBle BYJIKAHOTeHHbIE
Ta 11aJ€0TeHOBOr0 BOJPACTA. 1 BYJKAHOTeHHO-OCAJIOMHBEIE 0f-
BasaneTh, aHjeanTo-6asajbToi: pPasOBaHNT MOMOJTHIKNUCKOL, ap-
a — MAaCCUBHBIE, MaHckoil, xacnHckoil, Hapayanii-
6 — aMuraaJaonaHkbe, CKOIl CBUT HMIKHEMEe/0BOTO BO3-
2 — HepacuJeHeHHBIe BYJIEAHNTLI pacra: GazaneTel, aujpeauto-Ga-
XO0JILYAHCKOH 1 aramckoii cBuUT 3aJIbTLI, AHJE3NTHI, JIMIAPHUTHLL W
BEPXHEMEJI0BOr0 Boapacra: Tydn ux rydu, mavku ocajovublx 0=
JIMIAPHTOB,  BYJKAHOreHHO-0CA- pon;
JlOMHBIE LOPOJIEI, MTHUMGPHTEL JIM- 4 — TeoIOTHYECKIe TPaHMIlLI;
1APUTOB; 5 — pasjoMbl

(puc. 10). DTo ByIKAHO-TEKTOHHTECKAS JIEHPECCHONNAS PO~
cajka ¢ TEHTPHKJIMHAIBHEIM 3aJeranmeM Hoxposon. Hak mn
na OuneKoM naaTo, BYJTKANNUECKUI paspes HMaumHACTCH TOJ-
IAMIT JNHAPATOBBIX HrHaMOpNTOB B Ty(oB aramckoii m Xolb-
TAHCKOIl CBHUT, MECTAMH AH[IC3HTOBBIMHU JIaBaMH HApayJmii-
CKOIl CBHTHI, 3aKaHUYNBAETCHA TPEXCOTMETPOBOIl Toaieir Oa-
3aJIbTOB MBITJIBIKATCKON CBITHL.

Basamptel cospalor caMble BBIPASNTENLHBIE  DIIEMETTHI
penbeda MECTHOCTH, ciarasg nHambojee BBICOKHE 1 KPYThIC
conkn paiiona. Pazpea MerrjibIknTcKoil 6a321LTOBOI CBUTHI, KAK
I ma OJ'H:CI{OM IJIaTo, HavuynmHaeTesa T()J'I[l];eﬁ OTHOCHUTEJILHO Ma-
JOHOPUCTHIX MACCHUBHBIX 0a3aJILTOB 1 auje3uTo-0a3aIBTOR,
HPEeJICTABIEHHEIX OJUBHHOBBIMHI M OJABAH-IIHPOKCEHOBBIMIL
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pasmoctsami, OHI CMEHSIOTCH BBEPX MO pazpesy aMHTAAJIONI-
HEIMI GasajbTaMl OPMMEPHO TAKOTo #e nerporpaduueckoro
cocTapa.

Ha aeBoGepesibe  cpejgero  TedeHnus p.  Apmani
B. II. XasleT coctapna ciefyionii pazpes 0asalbToBoil
MBITJIBIKATCKOIT ¢BHTHL (CHUBY — BBEPX) :

1. Hisknaa Oasanprosas rtonma (mepacuienennasn). ‘lepeayio-
ITHECH TOKPOBLI [LIOTHRIX MACCHBIBIX H MCJIKOIOPHCTHIX Oa-
3AJBTOB € XJOPHTOBBIM BhITIOHenneM. MonHoCTh OTACHBLILIX

nokposos 5—10 m . . . S @ % 8B . . - 200 M
2. Bepxusas araToHOcHAas GasaTbToBax TO'llLl'l i w6 ¢ ow s & 160
2.1, Ilnorupie Maccnmpubie adanutosbie Gasaibrer . . . 16

2.1.2. Mearomopuctsie Gasanstel. Ilopucroers 10—15%, paa—
MCP TI0P /10 5 MM, BEIIOJHENHe XJIOPHTOROC . . 4

2.1.3. Rpynnonopnersle MuHIaJdeKaMeHHbe 0a3aIbThL Hopu-
ctocth 1o 10%, Kpynusix nop g0 5%. Durmoanenue xama-

LeloH0BOE W, peke, araTopoe W KBapresoe . 2
2.1.4. ]\IenRonopncrme fazaapTol. [lopmerocts 25%. Mnﬁna-
JHHB CHIBHO YILTOHIeHHOi (opMbl: 1o JAaunnoii ocn
1,5 cM, 1o xoporkoit 0,5 cm. lloper BemMoANEnn TEMHO-
COPLIM  XAJTE0HOM € BRIOUEHIAMIE TOHROPACCCAHHO-
ro reMaTHTa . . TR R 2
3.2.1. Tlnorneie ud)amrronbw GasamnTer . . 6
.2.2

. Kpynuonopuerele MHHIAJIEKAMCHHbIC GasaaLTHL. Hopn—
croer 10%, pasmep nop 1,5—3 em. Bumoanenme xai-
IeOHOBOEe H araToOBOE B CBETJIO0-CEPHLIX TOHAX . . 1

2.2.3. Meakonopnersie HazaneThl. Mopueroers 15—20%, pas—

mep unop 0.5—0,8 em. Boinmoanenite XJOpHTOBOE H Xall-
HeI0HOBOE . . 6 oW & W o ¥ & 3
2.3.1. TnoTtnsie a(b.ummnmc GasadnTer . . 8

2.3.2. Meakonopucersie GazaabThl. ]Iopncqocm ,qo 5 ,"u, pa'i—

mep nop 05—08 em. Bouloanenne XJIoputoM i ona-

oM. BerpewaoTes y4acTKH Jlo M MUpHHOil ¢ hpyu-
HLIMI MUHTAJIHHAME |, o w B ok o oom @ ; ]

1. 1lnotusie adanutosbie ﬁaaanm‘m - S 3

2 hpwnlonopuc"rue MHHaJeRAMeTHBIE fasaiLT, ITopu-

croeTh 10 20%. Passep nop o 3 eMm. Bemonuenie onal-

xamu-nononoe CBETABIX TOHOB. B HHmell 9acTH moKpo-

Ba Kpynumele sseofisl ksapua (mo 20 em) . . . . . . 25
2.43. Meakonopuersle HasaibTel . . . . . . . . . . . 28
2.5.1. llaorasie adannrosbie GasampTer . . . . . . . . 11

.2. RpynmnomopueTole  MHRJaJeRaMeHIbBe  Oazaabtel, Pas-
Mep mop 2—35 eM. Belmofmenme Xamiefonosoc, Kpapie-

BOC, araToBoe W RNy 2

2.5.3. Menkonopmersle  Gasaantel.  Ilopmerocts  cocramiaser
10-15%, pasmep nop 0,5-0.8 cm. Brimoamenne wpap-
nesoe, XIOpHTOROC . . . 5 B P I e % s B ow 10

Taxkum obpasom, B paszpese NMPOIYVKETHBHON TOJIII Mac-
CHBHEIE Pa3HoeTIl DA3AJILTOB MHOTOKPATHO CMEHAIOTCH KPYIi-
HOIIOPUCTLIMUI M 3aTeM Meldxomopmereimu. Ilpmmepno rakme
Re puTMBl orMedadnceh u A1 Onberoil aratTonocHoil ToaImn.
IIpopykTHRHAS TOMIMA 3ua4TATeNLHO dpojmposana. Jlunm juis
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[eHTPAILHOIl UACTH IJIATO COXPAHINIACh HA BePUINTHAX COMOK
cymecTsennas ee vacrh (npupegenmbiii paspes). Bo seex
OCTAJBHBIX CAVYAAX OTMEUEHBl JIIIb HIGKHIE YacTH IHOKPO-
pos. llepcnexTusnl aratromocHocTn ApPMAHCKOTO IUIATO 110
cpauennio ¢ OabecknM, TakEM 00pas3oM, 3HAYHTENLHO COKPa-
I[e HBL

B mpesesax ApMaHCKOTO INIATO BLIABIEHO OKOJO JIECATKA
npoABIenuil araTopoii MmHepannsanmu. Bee onn pacmomxara-
JOTCA B IPHBEPUINHHBIX YYACTKaX BOAOPASJEJIOB H I103TOMY
B GONLIIIHCTBE CIYYaeB MMEIOT MaJibie IIOMA/\l BBIXOJI0B —
[epBBle COTHH METPOB II0 IPOTS/KEHHOCTH B IIOKpoBax Oa-
3a7bTOB WIH UX gactax Moumocteio 1—2 M. Ha 1 m* mosepx-
HOCTH B TaKnX OasaabTax o0BIYHO cOlep:RuTesa D—6 MEIKmX
(3--5 €M) MIHJIAINH, BLIIOJIHENHLIX 00BIYHO KOHTPACTIO-PH-
CYHYATHIMH TOHKO- I TPYOOMOJOCTATEIMI araTaMm I, pesie,
XaJIle/lOHaMI JIBIMYATHIX TOHOB 1M OECLBETHLIM KBapleM C
TOHROIT araToBoii 0TOPOYKOIL.

IIpakrtuuecknii uuTepec B mpeferax ApManCKOTO IJIaTo
MOryT LpejicTaBiATh JiBa ywacTka, maspauusie B. H. Boro-
MAKOBBIM cootBercrserrno Apmann-I uw Apmane-11. Omnn n3
pux, Apmane-1, pacnonaraetca Ha Bojgopasjele pex Apmamn
n Henvrammmn B nerokax pyises Hpoxams m Tmxoro. Rax
H Bce Jpyrue ImposAsienns ApMancKoro IJiato, 0HO paciioa-
raeTcad B BEPXHEIl YMACTH MBIT/BIKITCKON CBATHL, COXPAHWE-
Hiasgcs MOIIHOCTHL KOTOPOil 3jiech coctasiser okodao 160 a.
Jdra TomMa caaraer BoAOpa3JleNLnyI0 dacTh Beicoroi (1000—
1250 M) ropmoit rpsijibL.

ITo pammerm B. Tl Xuasiera, npopgykrusuas Gasaibronas
TOJNIIA cocTONT U3 (i mauer, BHYTPEHHEE CTPOCHUE KOTOPBIX
XapakTepnayercsa 0AH000PasHBIM MOBTOPEIHEM YepeAoBanns
OTHOCHUTENBHO TNIOTHBIX §a3aJbTOB € PEeIKMME MITHIAJIIHAMI
Xajle/0noB M araTos, COCTABIIOIINX 0A3aJIBHYI0 TaCTh Ia-
YEK, ¢ AMHTJANOUJAHBIME AraTOHOCHBIMH IIOPOJIAMU BBEPXY.
Momtnoerh OT/IeABHBIX TOKPOBOB BAPLHPYET OT MEPBBIX MET-
POB 10 HEeCKOJBKAX JecaTkoB MeTpoB. llo upoctmpanuio B
fl0KpoBax HAaOGAI0AI0TCH PasjlyBhl, IepPesRNUMBI, BBLIKIMHI-
BAHHA.

B Bepxumx aratoHoCHEIX TACTAX NAYeR IOYTH 11OBCEMECT-
Ho obmapy:xmBaeTcs Mamomomuas (70 30 ¢cM) s0ma passuTHA
KPYIHEIX, 3HATHTEILHO YINIOmMeHnHbix Mmumgamnm. Copepika-
mme X 06a3adbThl CHILHO M3MEHENBl W 3aMETIO OTAMYAloTes
OT KOMarMaTHYHBIX TEMHO-CePhIX 0a3albTon CBETJIO-CePLIM,
CBETIO-KOPATHEBEIM T[BETOM.

ITo xapakTepy s3amojnenns MHIJIQJANH Ha yIacTKe MHOTH-
MH HCCIeI0BATENAMI TOIMEYEHa OMPeIeNCHIAA 30HATLHOCTD.
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Pue. 11. ®opma m pasmepsi araToBpix cexpenmii. Odpaboramiuie:
IOMOBHHA KPynHoii anropuss ¢ p. KanonMpiBeeMa H MHHJQJIITA
¢ ApMaHCKOTO IJIATO

Pue. 12. Candupunopslii arat, X0pouio BHHBI NOJBOJAMNE KAHAJILI
Apmane, ym. X1,5
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Pue. UYeTronoaocuarsiii arat
Apmans, yB. X1,5

Pue. 14. Heacnonomocuateiii arar ¢ po30BBIM  ONAJOBIIHBIM  APOM
Apmaup, yB, X1.5




Oma mpoABIAETCA B MOCTENENHOIl cMene CHU3Y BBepX araTono-
XaIIeI0HOBOH MEHePAIN3AIHT CYIeCTReno Xaline/ 10 H0Boil
W KBAPIEBOIL,

Hacoimiennoets  6a3albTOBBIX  TIOKPOBOBR  MHTIAJITIHAMI
araTos M XaJIle/I0HOB PAa3IUYHas — OT eJMNHTHBEIX HaX0J0K
no 30 mT ma 1 m* mosepxmocti. Hanboabiine ROHIEHTPATLII
araToB TATOTEIOT K 30HAM PA3IOMOB, BhIpasKelHBIX Ha MeCcT-
HOCTII 30HAMII TTOBBINIeHHOiT TpemmrosaTocti. IIpn seprukasis-
HOM BaJ0/RCHII PABIOMOB YYACTKII MACCOBOTO CHOIJIEHIL
MHHJIAJAH TOBTOPAOTCA B Kamgoil n3 6 BhIjJleTeHNBIX ITaUeR,
pacnosarasck APYr Ha{ [PyroM B Bujle cBoeobpasHoil rupisii-
IIEL.

OcofennocTs apMaNCKUX araTos — HeOOIbIIAA BeJIITIIA.
[TpeobmagaoT MIHIANNHLL pasMepoM 3—7 M, eIIHIYHbIe
arseMmaApsr gocturaior 10 em u Goaee. Mopma nx obwruio
VIUIOIeHHAA, JUIHICOU/AIbIAs, PesRe BCTPeTaloTes MapoBijL-
nsie 11 noaycdepnueckue npisnast (pme. 11).

OramunTesbHAS MepTa araToB — YeTKO ITPOSBIAEHIBIT TO-
KOKoHIenTpuIeckuii somanuustii pucynor. Coueraorea odbli-
Ho Oelble, TeMHO-cepble, IHOIJA IE/KI0-PO3OBEIC  T10JOCHI
XUIHEe0Ha TOJAUYIHOIL 0T Jojeil 10 HeCKOJbKHX MAIJLIIMETPOB.
B TOHKOIOJOCUYATBIX PA3HOCTAX araToB 4acTo 1POoABIAETCH
Tak naspiBaeMsiii Myaposstii adderr (pue. 12—14).

SHATHTEALHO CHUMRALT IEHHOCTH araTos ApPMaicroro IIa-
TO MUPOKO NPOABJENHAaA B HAX TpemunopatocTh. Tem me me-
Hee orNenKa 9THX KaMHell T0Ka3aja HaJuune aratoB, OTHOCH-
npxes K osesupuno-mojexounomy cuippio 11 n 11 copra. Ilo
JICROPATABHBIM KAYeCTBAM OHH XapaKTePH3YIOTCS KaK ChIPbEe
BBICITIETO COPTA.

Pocerineit araros B npejlesrax ApMaHCKOTO IIaTo He BLI-
ABIE10, 30 MCKII0YeneM HeBoIbIIOro KoanuecTsa ofIOMKOB B
anTioBIHE pyT. Hpoxanb, sABIAIOIETOCHa JIEBHIM HPATOKOM .
Apmamir. He mekinwoueno, ojHako, UT0 HMEHHO apMancrie
IPOARIEHAA ABHINCHL WCTOMHIKOM PACIPOCTPAHEHHUS AaraTon
Ha OBIIHPHOI TUIOIMAH, PAaCIoNaralomeiics K 0ry oT 6asankb-
TOBOTO 1LIaTO ¥ ITapeKoil Buagmuel. Bolbiioe BHemrace exoji-
CTBO araToB 13 AJIIOBAAIBHBIX OTA0:Kenmii pex Yandeirn u
Yurapa ¢ apMAaHCKEMH 1103BOJSET CYATATH TAKOE IPejImoo-
JREHIE BIIOJIHE JOTATHBIM.

Kpemsanxka

Pacnonoskeno B JoAmHE OANOMMEHNOH PEKH, BIiaa10-
meit B Yaynacryio ry6y Bocrouno-Cubnperoro mops, B 125 1M
K 1oro-samany or r. Ilesera. B yerse p. Kpemaurm s 1933 r.
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Puc. 15. CxemaTnueckas reoJOrmdeckas Kapra MeCTOPORICHHA
aratos Kpemanka (no A. IL. ®apeesy)

1 — coBpeMeHHBIH OTHen (rajeuHuKyn, 4 — HIOKHHIE MeNl  (yIyBeeMcHAA
rpaBuil, mecku); CBHTA: MeCYaHO-TIANHUCTHEIE CJaH-
2 — BepxHENil  oTHEN (ramevHuKN, MBI, aJeBpPOJINTH, MeCIaHNKN, Ipa-
MeCcKwn, CYMecH, CYTJIMHKH),; BeJINTEL)
§ — BepxHmit MeJ (AHIESHTHI, MAIMTH,  PA3MEPHOCTH AraToB:
aunapursl, ux Tydw, rydonans); § — 10—25 cm, 6 — 8—10 cm,
7—3—5cm

C. B. O6pyueseim [75] Obula BHIABIEHA POCCHINL CEPILOJIMKD-
BBIX araToB. B nanpHeiimeM pailoHn MecTOpOKAeHHA T0CEIa-
Cs1 JIOBOJILHO TaCTO H €T0 H3YYeHHEe NPOBOJMIOCH TIABHBIM 00-
PasoM IPH MPOBEeHAN CHeMOYHBIX W HOHCKOBEIX pabor. Crme-
MuanbHele paboTel 110 ero H3YTeHMIO0 IPOBeIeHbl B KOHIE 70-X
rogo A. II. @apeesnim [105] m B magane 80-x romos
B. H. Annreessim u JI. II. Hapacém, B pesyabrate onpememne-
HBEl YCJIOBHA PAasMeNIeHNg araTos, JaHa olleHKa KavyecTBa H
3aIIaCOB CHIPESA.

Mecropossenne pacroioKeHo B mpefenax Payuyanckoro
MO3/Here0CHHKINHAIEHOT0 TPOTH0a, BEIIOJHEHHOTO Me3030ii-
CKAMHE [1eCYAHO-IIHHACTEIMI I TY(DOTeHHO-0CAI0THEIMA OTIO0-
JHOHMAMH, CMATBIME B IUHEIiHEe B OpaxudopMube CKIaIkM,
B pamme-mo3jneMeoBoe BpeMsa Ha OTJEIBHBIX YYaCTKAX pac-
CMaTpABaeMoil TEPPATOPHA MPOWZONLI0 HAINAHEE BYJIKAHATOR
KHCJI0TO M OCHOBHOTO cocTaBa. OHAM M3 TaKHX PailoHOB SB-
aserca bacceitn p. Kpemaukn. Passuteie 3mech amgesmro-6a-
3aMbTHI W pejko EKucanie dPEPY3ABH  CIATAT HEBHICOKMHIT
(500 m may yposHem Mops) caabopacuienenusiii AdexByp-
TBIPTHIHCKEIT KpsAsK. B HAUpABIEHER K MOPIO TOPHAS MECTHOCTD
MOCTETIeHIO CMEHSAeTCH ANACHDOBANHON paBHUHON, BXOJIAIIel
B cocran Payuya-UayHCKOiT HE3MEHHOCTH, TpEBBIINIEHAE TO-
BEPXHOCTH KOTOPOil Hajg ypoBHeM mopsa cocranisger 30—50 .
Xaparrepusle 0co0eHHOCTH PAITOHA MECTOPOJRIEHHS — OTCYT-
CTBHE Ha3eMHBIX TyTeil cooOMIenusa, CYPOBBIH ApKTAYCCKMHIT
RIMMAT, 00mIHe TYMaHOB B CKyJHAafg PACTATEILHOCTE.
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Poccplnb araToBBIX M XaJIIE[OHOBBIX MHHJIATHH PacIoio-
jena B cpefHeM M HIDKHeM Tedenmm p. Kpessunkn (pume. 15).
Kopennoit merounuk aratop He ycramnosien. Oanako B ammo-
BHE MHOTO HEOKATAHHBIX 00JOMKOB I TaJleK JIMIAPATOB ¢ XaJ-
HeIOHOBBIMII MEHJIAMUHAME. JTO I103BOJAET IPeJIHoJI0IKHT,
ur0 0Gpas3oBaHie MECTOPOIEHNs araTos Ha p. Kpemsnke cBi-
gamo ¢ paspymenmeM Junapuros. Medkme MEHIAJIMHEB
aratos ® xaxuegouoB obmapymn s 1964 r. M. E. l'opomur-
cKmii B amjlesnTo-dazanbTax, Ho uuieiigom 00I0MKOB ¢ OCHOB-
HOIT POCCHINBI0 OHH He 00LeIHHAIOTCA.

AraTel W XaJIeJ0HEl BCTPEYAOTCA B AIIOBHAJIBHBIX OT-
JOJKeHHAX B BHJe TEeJbHBIX MAHJAIWH OKPYIJIOH HIH CILIHC-
HyTOH AUIANCOBHAHON (POPMBI ¢ HO3/IPEBATON NMOBEPXHOCTHIO
mim caabookaTanHblx ux o0jnoMKoB. BHH3 1o TeweHHIO pekm
Ymes0 MUHJAAHHE Bodpacraer. Tak, ecanm B paiiome pyd. Bpye-
HEYHOTO (HAYajo POCCHINN) TPYAHO HailTH araTel, a BOAN3H
yerea pyd. Xpyeranpnoro (3 KM BHH3 [0 TeYeHHI0 PEKH)
pabmolaeTcs MpUMepHO OfHA MEHAajmHAa Ha 1—3 M°, TOo B
HIFRHEM TeYeHHNM PEeKM MX KOJm4YecTBo Bo3pactaer B 15—
20 pas. Ilo panusiv maygenns ropusix seipadoror (B. H. Ann-
kees, 1971 r.), na yugacrke B 12 xm (ot pyu. XpyeraabHoro
BHH3 [0 TEYeHMI0) araThl M XaJIE/0Hbl B CPe/IHeM COCTABJIA-
o1 2 Kkr/mM® ammoBms, a oboiee MX KOJIMYECTBO OLEHHBAECTCS
npuMepHo B 25 THIC., T. PHCyHUATEIE DA3HOBHJHOCTH COJEp-
srarest B kommgectse owroio 10%. [as pasmepos mmmja-
ama mabmiofaerca oOparmas wapruaa. HambGomnee Kpynmbie
(10 25 em) BeIABIEHB BOAMBH PYY. XPYCTAIBHOTO, MEIKHE —
B IIPAYCTHEROII YACTH PEKH.

Oxpacka xaxuemomos p. Hpemsamkm KexTo-KpacHaa u
HpeiCTaBIAeT BCIO FAMMy OTTEHKOB DTOTO 11BeTa. 3/IeCh BCTpe-
YA0TCA 30JI0THCTO-FKEITHE 0 OPaH/KeBBIX, OJeIHO-KpacHoBa-
1hle, KPACHEIE, KPOBABO-KPACHBIE CEPOAHKA H KAPHEOJI,
KpPacHOBATO-KOPHYHEBBIE JI0 HMIOKOJAIHBIX OTTEHKOB Capjephl.
HKpacuprr pucyHuaTsie 1X PasHoCTH — cePAOIMKOBEIE, KapHeO-
J0BBI® M capjepoBbie ararTel. llomocwaroceTs oOyeaosiena ue-
Pe/loBaHAEM Pa3HOBEIUKHX, PA3HOOKPAIIEHHBIX CJI0EB XAaJie-
pona m roukux (0,1—0,5 MMm) momocor roayGosaro-Geloro,
Po30BOTO omasa m Kaxajonra. [[0BOJIBHO YaCTO HA MECTOPOIK-
NeHAN BCTPeYal0TCA TeTKOCIOMCTHIE ATaThl ¢ KOHTPACTHO BbI-
JTeqA0IAMIcs Ha Keldro-KpacHoM (oHe OemBIME IIOJOCKAMI
omana (pume, 16), nosropsiomummu Koutypsr Mangammn. Komm-
YeCTBO CI0EB — OT HECKOJNBKUX [0 HEeCKOJbKNX jecATKos. Ha-
PALY ¢ KOHIEHTPHYCCKH-30HAJILHEIMI OTMEUAIOTCH AraThl C
INIOCKOIIAPAIIENLHOM cioneTocThio (ypyrBaiickmii Tam). Jlo-
BOJIBHO 9acTo 9TH THOEI COYTANTCA APYr ¢ ApyroM. Mmorsa
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16. CeppoankoBeiii arar, XOpomo BHAHBL IOJBOAANINE KAHAIL
IAHKA, yM. X3

17. Myerorenas naruayyesan anTo@uaa, BHNOIHEHHAA MOPHOHOM
Baam, ym, X2
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Puc. 18. Tpy6uarnii arar
Iipemanka, ym. X2

Pue. 19. Ceproaukoblii arar, TPelWHOBATBHINA ¢ HIECTOBATO
rpedeHuaTeiM KBapieM B Afipe
Kpemanka, ym. X3




HA MECTOPOJK/ICHHH BCTPEYAIOTCA TOHKOCIOMCTEIE araThl, TaK
Ha3bIBAeMBIe OHNKCHI: CePIOJAMKOBEE OHIKCH ¢ TepefoBanmeM
MEIOBO-JKeJITHIX, IPO3PAuHBIX U T0oay6oBATO-0EIBIX HEIPO-
BPAMHBIX CJI0EB XAJIE0NA I OTATNA, KAPHEOIOHWKCH ¢ Tepe-
[OBaHHeM TYCTOOKpPalleHHbIX, KOHTPACTHBIX KPACHBIX I OeJIbIX
mooc 1 6JaropojHble MOKOIAHO-KPacHEe ¢ GeJbIMI T10I0Ca-
M 0I1aJ1a M KaXaloHTa CapI0HAKCEHL

Bo Mpornx eayuagx MeHTPAJbLHBIE YYACTKA MHHIAIIH BHI-
TOJIHEHEl arperaToM KPHCTAJJIOB KBapma 0eXoro WM HeKHO-
sreaToro neeta. Oco0eHEO KPACHBO COTETAHNE TEMHOOKpATITEH-
Horo arata ¢ mououno-Oennim kBapmem (pme. 17), a Tame
cOUeTAHIIe HEKHBIX CEPAOJMKOBBIX TOHOR arara ¢ sSHTapHO-
aenTeM KBapreMm. Muorja keapi mepeciamBaeTcs ¢ araTom
mm ofpamiger mapamienbHo-caIoucTre Kapreojonnkest. He-
KOTOPBIE TPO3PATNEIe XANMEeNOHsl TPOHM3AHE TOHKAMI BeT-
BHCTBIMU IIPO/KINIKAMI 3€JIE€HOr0 XJoputa u OYypeIX THpPO-
OKHCJIOB jReje3a, Kak Oy/JATO OHM IOPOCIN MOXOM WM BOJIO-
POCHSIMIT,— HTO MOXOBBIe araTel. IIpmBlekadT BEEMAHIE
CepIONUKN ¢ MHOTOTHCIEHHBIMI TPyG000pasHbIME KaHATAMI
KOHIeHTpHIeckn-30HaNbHOoro crpoenus (pue. 18). ITpormanr-
Basg KaMeHb B PasiMYHBEIX HANPABIEHIAX, CI0/KHO Pa3BeTBIsA-
ACh, KAHAJBI TPHAAIT 00pasiy J0BOJBHO HeoOBIMHBI BHI N
[PHUBIEKATEIHHOCTE,

ITox muxpockomom xanmenonsr p. Hpemauknm oGmapyixu-
BAIOT TOHKOBOJOKHHCTOe cTpoenme. CTpykTypa pagmaabHO-
AyImeTad B COUETAHMM €O COYTaHHO-BOJOKHNCTOI. B meroTo-
PHIX CAY9asx CJIOM PasJieNsAI0TCsA MOT0CKAMI rPanodIacToBoTo
kBapna. [imHAa BOMOKHA Xaje/loma B OT/EJLHBIX CIOAX CO-
crasasier 1,5—4 mm, ronmmua 0,001—0,004 mm,

OcuoBaBIM TpupogHEIM JedeRTOM XalleJoHoB SBIAETCS
rpemunoBatocts (pme. 19). Ocobenno ona cpoiicTBeHHEA KPYII-
upiM obpasnam. Ho o 8 TpenmuoBatsix ofpasmax yuaercs: BHI-
nenuth Gespedertasie Giokn ¢ momepeunnkoM o 2 em. Mei-
KIle OKATAHHBIE TANLKA B HIKIEM TEYeHHN PeKH He Tpelru-
HOBATHI.

KansambiBeem

O6napymxeno s 1973 r. I'. . BoromonossiM. Pacronomxe-
no B Bocroumo-Uyrorckom orpeske OUBII Bomuoii wactm
RampumeiBeeMeroro npornia, CIOKEHHOTO BEPXHEMEIOBBIMI
BYJIKAHOTeHHBIME 00pAa30BAHUAME CPEJHET0 W KHCIOTO COCTa-
Ba. Bynkamnter pacurenens: na nee Toamn. Hmkuasa otnecena
K DKATHIKCKOII CBATE W TPEJCTABIEHA IIPEHMYIIECTBEHIO
Tydamu, pese —IaBaMm aHIE3NTOB; BEPXHAA — K JeypBaaM-
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Pue. 20, CxemaTHueckas reoaornyeckas KapTa MECTOPOKACHHA
araros Kamanmbiseem
(no 9. B. Tynuenko)

1 — coBpeMeHHBI OTAed (rajedHmnKm, 3 — BepxHHiIt Men (SKHTHIKCKaa CBU-
MeCcKn) ; Ta: AHAE3NTHL);

2 — pepxHuit oTaes (KOHIVIOMEpATHI, 4 — JIMOApUTHL PKCTPY3HBHOTO TeJa;
rajieYyHHKH, CYMJINHKR); § — pocChIllb araToB

CROIT cBHTE, COCTOAINIIeIT N3 HTHAMOPATOB, AIUTOB ¥ HX TY(OD,
OGe CBHTHI BXOJAIT B 3rBEKHHOTCKYIO CEPUIO.

Mecroposxgenne npepcrasisger codoil HKCTPYSHBHBIL Ky-
moJl JunapuToB pasmepom 2X3 kM. B miame wymoa mmeer
OBAIIBHYI0 KOH(UIYPAIAI0 ¥ OPHEHTHPOBAH B INIPOTHOM Ha-
mpaplrenun. JKCTPYsua pacceraercd p. RKansumsineeMom n ero
npurokamn — pyubamn Croitbumenckoro n Cdeposmmapmnro-
BEIM Ha PAJ paszolIIeHHbIX yIacTkos. B 0ro-ocTounoil yacTu
MeCTOPOJKEHHA JTHIAPATEL DKCTPYSIMH IPOPBIBAIOT BYIKAHO-
reHnpie o0pazopaHus HKUTHIKCKol ceurel (pume. 20). 3mawn-
TeJbHAA YACTh DKCTPY3HH K CeBEpPO-3amajly OT BCKPHITOIl Ha-
XOJNTCA TOJ CpPefHeYeTBePTUIHBIMI OTJIO/RENHAMI TeckKa,
_TaJeYHKa 1 TPABHS, CIATA0IMIEMI PeYHYI0 Teppacy BBICOTOI
20—30 M. B kpaeBoil gacTH HKCTPY3HsA CJI0KEHA TEpeMekal-
muMucA surpodmpamm, nepamtamum, OAOUIAILHBIMA JIHIIA-
PHTAMH, B I€HTPAJLHOI — MACCHBHBIMH U  cepoanToBeiMu
PA3HOCTAMII JIMHAPHTOB, COJEPIKAIIAX OOJBIIOE KOIIYLCTBO
muTo(hu3 ¢ araTOBBIMII 1 XaNIe0HOBHIMH cekperamir. IIpu
pPa3pylennn dKCTPY3UBIHOT0 Teda TuTo(puasl a0 ocTaloTCA
Ha Mecte, 00pasys IIIOBHAJBHEIE CBAJbI, JIN00 HAKANIHBAIOT-
Cf B COBPEMEHHBIX PYCIOBBIX OTHOKEHHAX PEKH,

AnmoBHanbHAas POCCHINE XAMIEJ0HOBBIX M araToBBIX JIHTO-
¢ua no pyeay m xocam p. Hananmpipeema npociessena ma 7 KM
BHN3 mo Teuenuio. M3-3a Mayoro ykioHa JOJIMHBI NEpPEHOC I
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[epeoTIoikeHne Kpynuo(pakUHOHHOI — rambKd, BalyHOB,
a BMecte ¢ HuMm u Jurodus mesmauntedbusie. JInTodnss
npefcTapasior coboii nrapopmHEe 060ocobIeNIA KHCIOTO COC-
rasa pasmepom ot 1 go 70 ey, Mapenka BeTpedaiorcst dK3eMIr-
aapel 10 1—1,2 M. Bokosbie TOBEPXHOCTH MHOTHX KPYITHBIX
anto(i3 0Ca0KHEHB METKIMA, (IapasuTHIeckuMm» cgepomri-
ramu. B paspese m crosmax mMuOrme ImTO(EABI 00HADYHNBATOT
BHYTpPEHHIE YCTOTHL. 3HAYHTEABHAA acTh MyCTOT MOIHOCTHIO
I YACTMYHO 3aI0JIHeHa XaJdremgonoM I araToM, HapejiKka
waxbinrom. Ha maknx jmrodmsax npm BREIBETPHBAHINL MK
cKaaBIBAHNN 000J0YEK OCTATCH Xaale/oHOBEIe «pedpay,
pacuup#ioninect k eaTpy obocobnenmit.

IMpepcrasasierest, 4To moJxoceT B antodisax odpasosajnch
B pesyiabraTe axkpenmommoro ciiartus. llpm ocreBammr -
roua mX 000M0UKH, COCTABIAIONINE B30HY B3aKaJKIM, BeIyT
ceDA Kak BHICOKONPOYNBIIL Kapkac, He HOJIAIOMMIicA paspy-
Mennio, YMenplmenne o0-eMa TopHoil TOpPoJkl, cjaralomeil
smropusy, KoMueHempyercs obpazoBaHmeM ToJoCTeil, mMeo-
mux arE3oBHaAyo gopmy (em. pme. 11) mmm B Tpex-, ve-
TBIPEX-, TATIIIYUEeBBIX nin Gosee 3ses/l. [lomoern, cocrasmsio-
I[Ee TPIMEPHO WeTBEePTVIO 4acTh JUTO(N3, BHIIOIHCHB ara-
TAMHI, OHHKCAMI, XaJIel0HAMH, B TOM WYHCJIE HATETHBIMIL
MOTKOBUIHEIME (DOPMAMIT, ANIMOMIAMIE, JPY30BHHBIM I 1ie-
CTOBATO-TPeOEHYATEIM KBApIEM, TEPeXO/ANIHM B IIETKH
MEJKAX KPHCTAII0OB TOPHOTO XPYCTalf, PayxTomasa, MOPIO-
ma, ameructa. Mmorja B MONOCTAX BCTPEYAIOTCH ONAJOBHIC
BBITOJIHEHNA ¢ TPEUIHHAMII YCBIXAHTA,

Tpemuust B 1amapuToRBIX AHTOQH3AX TTPOABICHEL B M-
nieft ¢CTeneHn, YeM B MUHjlaJHHAX 13 0a3aibTOB, HO B HeH0ib-
HIOM KOJHTecTBe OHN 00HAPY/KHBAIOTCA TTOUTH BO BeeX o0pas-
nax. Meuee rpemnunosats anTodu3bI, BHIIONHETHBE B 1[ENT-
PANBHOI HAaCTH LIECTOBATO-TPeGeHIATHIM IUTH  J{PY30BBIM
reapreM. [To-Bomimomy, ocratodnsle JPY30BBIE TIOMOCTII 11
MeK3ePEeHHBIe TTPOCTPATICTBA CHUMAIOT YACTHYHO HATIPSAKENIT,
BBI3BAHHEIC MEXaHIMYECKHM DPa3pyMICHIeM Xaulle0BoB I mpo-
meccaMm MOPO3HOTO BBIBETPIBAHII.

B mcenemoBannbix murodhmzax BHRIIETAOTCHA CIEIYION(ITE
PA3STOBUNOCTI IIBETHRIX KaMHeil:

— rpy00- WM TOHKOMOJOCYATEIE aTATH, CAPIOHIKCEL IT Kap-
HEOJIOHUKCLI; cOYeTaHne CapAOHHKCOB ¢ KAPHEOJOBRIM araToMm
(pme. 21) m mecroBaro-rpedenuateiM Keapiem. HanSoxee Ti-
TMUYHBI BADHAHT 30HAIBHOCTH — TPy0as MepeMeKaeMocTh Ty-
CTOORPAMIEHHOTO araTa W XaJXiejola I KBapia: 1mo Hampas-
aennio or mepHdepun K IENTPY TONROIOIOCTATHIT TeMMo-
KpaciHblil KapHeoJX mit Oypelii capep MOU[HOCTHIO 0T 2—3 10

55



Pue. 21. Pynuusii onuke
Ranvanan, ym. X3

Pue. 22, Kapueonarar ypyreaiickoro tHna us cepun «3Be3fpl
YykoTKm»
Hamouambiseenm, ym. X1,5




Pue. 23. Kapueoaarar, B sjipe mecrosaro-rpeGenyuarniii KBapiy
KHanonMbiBeem, ym. X2,5

10—15 My cMmensiercss 00BIYHO CHHHM WJIH IOJyOBIM Xasmeo-
mom (H—10 mm), saTem nger npocaoit kaxamonra (1—3 mm) 1,
HAKOHEeI[, B I[eHTPe pacnoiaraeTcs HeOKPAIIeHHBI XaJieaoil
HIH IIeCTOBATO-TPe0eHTATEII KBAPI € MEJIKHMI TOJOBRAMIL
MOPMOHOB W aMETHCTOB;

— DecrpeTHHI MeCTOBATO-rpefeHIATEHIT KBAPI; IIeCTOBATO-
rpe0eHTATHIE KBAPI, AMETHCTOBOTO OTTEHKA ¢ 1€PeXojoM K
payxronazopomy u mMopuorHooMy. Ilo nepndepnn kBapi 00b4-
HO ofpaMiseres KpacHoil XalmeonoBoil kaiimoit (pme. 22, 23) ;

— IUIOTHEIE AIIMOBHJIHBIE araThl KpPacHOTO WIH GYpPOro
npera. I mepndepun onm cMeHATCA MPO3PAYHON araToBOIl
KaiimMoif;

— XaImeloHsl APKO-KpacHoro m Oyporo msera, GeccTpyk-
TYPHEIE;

— Oper4neBsle, Win pynHnse, aratel. O0moMER (eab3nTo-
BOro cybcrparta B IOJIOCTAX 3aKIIOTEHEI B IPO3PAYHYIO XaJjre-
JIOHOBYI0 MACCY, NME@HTPAJLILIE YIACTRA CJ0KReHbI IapaJIelb-
HO-ITOJIOCTATBIM OHIKCOM,

Xammenonst 1 arathl KansHMBIBEEMCKOTO MECTOPOIRIEHIA
0 TeKCTYPHO-CTPYRTY PHOMY PHCYHKY 1 I[BETOBOIl raMMe 1pe-
BocxonaT Bee mecroposkaerna Cesepo-Bocroka CCCP. Jlerko
nojytaloresa odpaboTre, TPH OTUPOBKE TPHOOPETAIOT WHCTHI
BepKalbHblil OlecK.
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Cenenema

Pacmonaraerest B mpepenax AnaseiicKoro INIOCKOTOPDS
Ha ceBepo-BocToke flkyrmm B Gacceiime p. CejesleMs — Kpym-
uoro sesoro mnpmroka p. KHoaeimer. Pexa CesesieMa B cBoeM
BePXHEM TEeUYeHHH — THIIHYHBII TOPHEI BOJOTOK € Y3KOIl [0-
JMHHOIT, KPYTHIME CKJIOHAMH M MHOTOYHCICHHBIMII TIepeRaTaMy
B cpegmem m HEKHEM — 3TO CHOKOMHAA, CHILHO MeaHIPH-
pylomas peka ¢ mmpokoit goaunnoit (pme. 24). T'opox Cpenme-
koasiMcK  maxopuTea B 200 KM K BOCTOKY 0T MECTOpOjK-
JIeHTISA.

ITepsoe ynoMuHaume 0 Xake/0HOBBIX I araToBBIX raJIbKAaX
B KOCOBBIX POCCHIIIAX PERI BCTpevaeTcda B oraeTax Anazeiickoit
akcmeumt Apkrnueckoro mncerutyra (mo pesyiapraram pador
1936—1937 rr., nposojusmnxcs nox pyroeogersom B. H. Cak-
ca). B. I. Ileneasiespim 8 1971—1972 rr. npn nayvennn cpej-
HEro TedeHHsg PeKH OBLIM YCTAHOBJIEHBI 3HAYHTEILHBIE KOM-
MEeHTPAINN Taler I BATYHOB Xajlle/loHa — CePIoJHKOR 1 ara-
TOB B PYCIOBOM 1 TOIIMEATOM a/lIIOBII, a TAK/AKE B OTJI0;KEHIAX
mepsoit Teppacer [74]. 3arem pocesinu p. Cemeqemsr Onrimm
obeaenopanst 10, T. Hukonaessim (BAT'T), ocyirecTnassummm
B cepemune 70-X TOJIOB I'e0JOrMYECKYI0 CheMKY 2TOIl TeppuTo-
pun. Xajmenonsl OblIM 00HAPYHHEHBI B BepXHHX (3amajHbIx)
VMACTKAX PEKH 1l IPOCIE;REeHbl HOUTH HA BCEM €e MPOTHKEeH I
B BePXHEM Il CPeflHeM TeYeHHN. JTOii SKCIeIUIneil BIepBbe
OblIa JaHA KAYECTBEHHAS XaPAKTePHCTHKA CeJIe/IeMCKIX ara-
TOB, OTIPEJIeJIeHBl BOAMOKHOCTH HCIIOJb30OBAHIA HX U KAK I0Be-
JUIPHOTO, M KAK TEXHHYECKOTO CBIPBA, IMOJACUHTANBL 3ala-
el [74].
+. Kopeuusie BBHIXOBI araToHOCHBIX 0asaJIbTONIAOB 1 caMm
pocewini Tocemaiincs B Konmne 70-x romos B. M. Mepaus-
koeiM  (CBRHWW); um e Obia  jomoanmema  Xapakre-
PHCTHEA JIeKOPATHBHO-XY/I0/KeCTBEHHBIX ocofenHocTeil ara-
ro8 [57].

B 1979 u 1982 rr. arater p. CejleleMBI nayaanuch oTpsIoM
reosoro-munepatormaeckoro myses CBIRHUM (nojx pykosoji-
CTBOM W TIPH YYACTITH aBTOPOB HACTOsMeit kaarn). Beuio yrou-
HEHO TeQIOrHIecKoe CTPOEHIe MeCTOPOKIEHIIS, TOAYIeHbl HO-
Bele Janmble 00 MCTOYHIKAX aratos, BBIABIEHHI 3aKOHOMEp-
HOCTH  PasMelenus  Xaiej0HOBOTO  CBIPLS, YTOUMEIDI
npeacrapjieHuss 0 JIEKOPaTHUBHOM p8311006p33ll[1 araTnBbix
MITHJTAJIIT,

Mecroposaenne npegerasiaser cofoii Pocesiiib, ¢ Mepepsl-
BAMH IPOCJAEKUBAIOLIYIOCH Ha paccTosnnn oxojo 30 KM
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Pue. 24. Pexa Cejenema. Ha nepepuesm naamne —
KOCOBAasA poceniilb AraTon

(pue. 25). Hanboxee mocTynusl jis cfopa araToBOro ChHIPHS
ATIOBUAJBHBIE KOCBI, 0COOGHHO HUX T0J0BHBIE uYacTH. Boib-
110 KOJMYECTBO AraTOBBIX MUH/AJHH OTMEYAETCS M Ha Ie-
perarax.

Amnaseiickoe mockoropne, ¢ Kotroporo Geper mauamo p. Ce-
flefieMa, M IPHMEPHO OT FPAHAI] KOTOPOTO HAYMHAETCA ararto-
Basl POCCHINL, CHAOKEHO IO3[{HEMEJIOBBIMH M I1AJIe0re HOBBIMIL
pynkanunueckumu oopazopagmamn. UcunoBHAA ke TacTh poc-
CBHITIN PACIIONATACTCS CPEJIH TePPHTIeHHO-0CAI0UHBIX TOPO]] Bep-
xosaucroro rommuexca. [L. IT, Jlsraarmm u B. . Beasrii, mpo-
CMOTPEBILIIE TI0J] MHKPOCKOIIOM aBTOPCKYI0  KOJIIERIUHIO
mm)os TOPHBIX TIOPOJT MECTOPO:kA€HHS, OTMETHIIH, 1T0 BYJI-
Kaunieckne mopoasl MecTOPOIeHHs TPe/ICTaBIeNnbl TIaBIbIM
obpasoM TpaxmIHmapuTaMm n apgesuTo-Gasanbramm. Tpaxm-
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Puc. 25. CxeMaTHYeCKana reoJOrHYECKAs KapTa MeCcTopoO:KIeHIs
arator Cejenema
(no 10. T. Hukonaeny)

1 — coBpeMeHHBIT oTHeNn (ranevuHuKH,

rpaBuiiHble OTJIOMKEHHA, MeCKH,
CYIIMHKH) ;

2 — pepxHHit oTmes  (rajgevuHUKM,
TIeCKH, CYTIHHKH);

3 — naneoren (Gasanbrul, Tpaxnia-

SaJBTHI) ;

4 — BepxHHil Mex (JMnapuTsel, Tpa-
XWJIHNAPUTHI, TPAXWTEL) ;

§ — mumuuit Mex (recYaHukH, ajes-

KHCJIOT0 W OCHOBHOrO cocTama);

7 — cpefgHAA 0pa (mecuYaHHMKM, KOH-
raoMepaTsl, TY(BI JHNAPHTOR);

§ — HHHHAA TNepMb  (NecHaHmuKm,
HM3BECTKOBUCTLIE CJAHIL, alleB-
POJIMTHI, W3BECTHAKN);

9 — 1eBOH (aHI1E3NTHI M NX TYPHI);

10 — rpaHOIHOPHTHI;

11 — a/NIOBNAIBHAS POCCHINTE ATATOB!

a — ADbragaxcknii,

POJIMTHI, TIIMHUCTHIE CIAHIM);
6 — pepxHfAA opa (NecUaHnKW, ran-
HHCTHIE CJAHOB], TY(Ll M JABb

6 — Xaiiipnaxckmuit,
¢ — Xaupraxcknii yyacTen
12 — pasaoMbl

JUMApHTEl — 3T0 B OOXBIIMHCTEE CBOEM IOPPHPOBHIE TOPOMIEI
¢ (eab3UTOBOI, AKCHAJUTOBOIH WJIH MHKPONOHKAJINTOBOI
CTPYKTYPAMII OCHOBHOIT Macchsl. BRpamimennmgm, cocTaBisio-
mue 7o 15—209% obsema 1opojibl, coCTOAT W3 CANMJMHA I
OJHTOKJIA3a, OTMEYAIOTCA TaK/Ke NMUpoKcen m Ksapil. Hapsay
¢ mopupOBEIMI TOPOJaMIl IIPHCYTCTBYIOT Tak:ke admpoBiie
pasmocra. Onm, Kak mpasmio, o0HapysRuBaT (BaiougaIbmse
TEKCTY PbI, HEPEIKO COIePIKAT YUacTKI ¢ePOTHTOBONO M AMMAT-
MAIOHHOTO CTPOCHUA ¢ XOPOIIO 0(OPMIEHHBIME BRIOYEHHA-
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MH araToB M OHHKCOB. AHJIe3nT0-0a3aJbTH — MIHAJEKaMeH-
HBEIE TOPOJBI aIPOBOTO CJOMEHHA ¢ THAJOMILIHTOBOH N
MIJIOTAKCATOBON CTPYKTYpaMit ocHOBHOM Maccsl. HeGompimoro
pasMepa MUHJAJIHNHBL B HAX OOBITHO BaIOTHEHB ICOJHTAMH,
XJOPHTOM, KapOOHATOM, XalIIeJOHOM H KBAPIEM.

B pocepimax aratel BCTPEHAIOTCS KaK B BHJE IIETBHBIX
MEHJIQJIIH, TaK U B BUJe caabookaTanueix obmoMKkoB (pue. 26)
Musgamnasl daije Bcero HMeT KapaBaeoOpasuyio gopay,
OTMEYaoTes Takike mapoodpasHele WM 2JUIMICOBH/HEIE HH]IH-
pujpl. OueHb XapakrepHa rjajfikag Ha OMYNb DOBEPXHOCTH
MITH/TAJIIH,

K ocobennocrsam CeefeMCKOro MeCTOPOMSIEHHS CIeOyeT
OTHECTH ¥ Haxmime cBoeo0OpasHbIX obpasoBammii Gyrpucroii,
Mopoit TpHYyAINBOl (POPMEI, TOMYYNBINEN HasBaHUe «HAIKE)»
(puc. 27). Onm npepcraBasoT ¢oH0i, BEPOATHO, CALIKH HMEB-
LINXCSI B MATePUHCKOM IOpojie CKOINIEHHIT HeCKOJILKHX Ta3o-
BBIX moiocreii. K MoMeHTY HX 3amOJHEHHs COXPAHILINCEH He-
KOTOPHIE MEPEropoikH-CTeHKN TAKAX II0J0CTEell, 9T0 MOMHO
BUeTEH gadie Ha gororpadum (puc. 28). Oum m npUAAIT TAKIM
BBIMBITBIM U3 IOPOJIBI BRIIUYEHHAM CKYJBITYpHBLT 00mmnKk. Be-
JNYITHA MEHJAJINH INHPOKO BAapbHPYET: OT BEJIUYHHBI TIDEIl-
KOro opexa JI0 KPYIOHEIX IJIBI0 B HECKOJIBKO J€CATKOB CAHTH-
METPOE.

Munjiannuel ¢osKenst H1udo MoJHOCTRI0 Xaae o oM, o
XaJlle/l0HOM B COYETaHMH ¢ KBapiem (peie — aMeTHCTOBM(-
HeIM). Mapeaka orMeuanTed XaJle0HOBBIE PAa3HOCTH, IPO-
pociiie «BeTOYKAMM» XJOPHTA,— MOXOBBIe aratel (pue. 29).
[Mourw Bee MUHAAIMHBL 00HADPYKHBAIOT [APAJIENBIO-CJIOM-
croe (mpeohiajaeTr) mIH KOHIEHTPHIECKH-30HAJLHOE CTPOE-
mne, OKpacka araTor IPeHMYINECTBEHHO FReJTasA.

ITo mexoTopsIM XapakTepHBIM MOP(OIOTHIECKIM I IeKOPa-
THBIEIM 0CO0€HHOCTAM aratoB Ha MECTOPOIRIEHHH MOJKHO BEHI-
HeJUTh 30HEL COCPEJOTOYEHNs araToB, PasamdaromuXCs MOp-
omorngeckuMI U JIEKOPATHBHBIME XapaKTePHCTHKAMIL.

Iepsas sona, AGsiraaxcras, NpoTA/KEHHOCTLI0 OKOIO 7 KM
pacmonaraeTcs B BepXHeM TedeHHH peKi. Ararsl B ee mpeje-
Jax oTHOCHTeNqbHO Menkme. IIpeoGmamaror Tak HasbBaeMmble
OHHKCHI, OKpalleHHble B OeMbIe, JREJITHe I CBETI0-KOPHIHEeBbIe
nsera. OHE cojiepsKar B IEHTPASLHBIX YACTAX 9HCTO OEJBIIL,
HHOT/IA ¢ MEJIOBEIM OTTEHKOM IIecTOBATO-Ipe0eHYATHIl KBAPIL.
Hexoropsle Muaannmel GHIBAIOT NEXHKOM 3aIONHEHBl TAKNM
KBapmeM. Mumgajuuasl B codeTaHMM ¢ aHAesuTo-0azanbraMu
XapakTepHsl UMeHHO JuIA atoro ygacrka (pme. 30, 31).

Crepyomasn saus mo revennio p. Cemesemst — Xaiisipax-
CKafg 30HA NMPOTAKEHHOCTHIO 0KoJIo 13 XM, ona cojepsrur, Kpo-
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Pue. 26. Packpuiras ararosas munjainna «fiimo» ¢ ararosoii
(CROPAYNOiD)» M KBapUEBHIM APOM
Cepenema, ym, X2

Pue. 27. ®opma m pasMepsl KpeMHHCTHIX obocobaennii. IToanoersio
sakpeitag  anaTodmsa M3 OKeTpysmm JunmapuroB p. Kamanmbiseema
(caMas KpynHAaA) M raJibKH HePaCKPHITHIX MHHJAAMH (H3IKE) € KOe

p. Cenenemsr




Pue. 28. Teiisascnniii capjepoBblii OHHKE
Cenejema, ym. X2

Pue. 29. Moxosoii arar
Ceneniema, ym. X2




Pue. 30. Yerkonmonocuarsiii capJepoBbiii araT ¢ meCToBaro-
I'pL‘l‘)(‘.ll‘lﬂTbl)I JILIMYATBIM KBApLEM B sAjpe
Cepenema, ym, X2

Pue. 31. Capaepossiii arar ¢ miecToBaTo-rpedeHYaTHIM KBapiem

B Afipe
Cenenema, ym. X3




Pue. 32, Tleiisaskupie onmKCL
aexema, ym, X2




Puc. 33. Tpybononocuarsiii cappepossiii arar (TeMublii); cyuieersenno
KBapresas MHHAJNIA ¢ araToroii 0Topoukoii (cnpasa)

H KBapresoii cepaueBsnHoii

Cenenema, ym. X2

Pue. 34. Cappeposwiii arar, TpyGuarsii no nepudepnmn,
¢ IeCTOBATO-IrPedenyarsiM KBapLueM B sjape
Cepeniema, ym, X2




Puc. 35. I'pybonoaocuarsiii capaepoBnlii arat ¢ Xopouio BbIPasKeHHBIM
NOJABOAAINM KaluaJdoM; B A/lpe - I'“])thl‘[ Xpycraiab
CepejreMa, HATYPAAbHAN BEJINUNMHA

Me OIHCAHIBIX BBILIE MEIKHX MeJ0BO-7ReJIThIX araTtop 1 Xal-
HeIOHOB, HITEHCIIBHO ORpallenible RPYIUbIe araToBsie 1 Xal-
1e/I01TOBBIe MITHIATITHBL KOPIYIEBOro i KPACHOBATOr0, THIIIHO
KapHeoJoBoro HBeTa, 3Jiech BRIABIEHE 00Pa3ibl ¢ IIPEKPACHBI-
MII TIeH30RABIMIT PHCYHKAMI 11 Tak HasbiBaeMble MOXOBEIe
ararel (pme, 32).

Tperbst, camas HUWKHAA BHI3 110 TEYCHHI0 PEKH 30HA,
Xampjaxekas, XapakTepHayercs dpesnbldailnbiM pasnoobpa-
3UeM U XallepoHos 1 aratos.

3rech BCTpPEUeHBl jKeITHIe, OypuIe, KpacHBIE, cepble I I'0-
ayOple araThl, OHUKCHL M XallleJoubl — MeJKkue W KpPYIHBIE,
¢ TOHMATIIIMI KOHIEHTPHYECKH-30HaJLIBIMIT 1 118 PaJIesIbHo-
CHOMCTBIME PHCYHRAMI, ¢ HCOOBIKHOBEHHOI THCTOTOM M 11PO3-
PaInoCThI0 XalleloHOBLIX ¢JIoeB (pme. 35—39).

Ucerournkom arator AOGbIramaxckoil 30HBI, BEPOATHO, AB-
IsI0Test naieoretossie faszaabTel Amazeiickoro miaTo, cojep-
AMamue B KOPeHHBIX BBEIXOJAAX COINOCTABUMEIE 110 paszMepaM o
opme MuBpmaATHALL.

[TosBmenne KPyOHBIX HHOTEICHBHO OKpPALIEHHBIX XaJIeo-
HOB 1T araror B XaifsIpaxcroil 3o0me, BeposiTiHee Beero, cpil-
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Jano ¢ I](‘I)E'MBIBU.\I. 11 TIPPE’[TR(‘llp(‘;ll‘.?[(‘!lll(‘.’\[ MCCTHOTO MaTnpna~
Ja n (]J]Il.?ﬂ(f-'l'b[(] ROPCHHDBIX HCTOYHIKOB, B HacTogiee Ii})(‘.\”l
HOJHOCTLIO _\;’llll‘l'I'UH\'L'llllbl.\'. BU(}MOH\'II(I‘_ ITO (’)HJIFI TEeJda ‘I'['!El-
XTIHTIAPHTOBBIX 110 POJL.

Ararpt Xanpiaxeroil 30HbL TPOHCXOJIAIT, CROPEe BCEro, 13
m’umx l!lxllIIL‘_\']\'Ei.’HlIiI!I-lX ICTOYMHHKOB.

llo sakmouenmio obbepnuens «Co3KRBAPICAMOIBETHIY
(JI. C. Ilyromosa n A.Il. Biosenko), cefefieMciile araTel Mo-
ryT OBITL PEROMEHJIOBANBl KAMIEPE3HNOoil IPOMBIIIIEHHOCTI B
KauecTse I0BeJHPHO-TOAeI0YHOr0 cbipha. OHH coxpausoT
HeJOCTHOCTh TP Pe3amill Ha [JIacTHHBl TOJIHoN 4—6 M,
XOPOIIo TOJHpyIoTes j1o s3epkaanuoro duecka. Ha gederron
OTMCUATIOTCH TpELU,lll[()li‘dTUCTh 1 HaJgu'uue Hlly'l‘pl.’l.il'[l[f( CROJIOB,
IlepeneKTuBE MECTOPOMAEHIA MOIYT 3HAUYNTENLHO pPACIIN-
putbes. ITposisrenns aratos oTMedensl B anoBiin pex [[onsa-
ek, Koumaxa n Oropoxu [74]. B nocaegmme rofsr Bejmch
passemovnpie padoThl OMEHOTHOTO XapaKkTepa Ha  KOPeIIbIX
BLIXOJIAX AraTOHOCHBIX BYJKAHHTOB B Bepxornax p. Ceneemsr

Poiseem

Paiton mecTopoi/ienns oXpaThiBaeT TPHYCTHEBYI0 TACTE
p. Priseena, pmagaomeii » Uyrorekoe mope. lonnna perm B
OTOM MecTe BLIXoAuT na Bajbrapaiickyio HusMemnocTth, me-
HEMPeHHYI0 TePMOKAPCTOBBIME 03€PaMl M CHOMKeHITYI0 MOp-
CKUMH W aJJIIOBHAJILHBIME TT03{HERATHO30ICKIIMH 0Ca 109 HBIMIL
ornoskenusamu. Jlums B upejropEoM obpaMIeHMII HH3METH-
HOCTH OTMEYAIOTCH OT/eJBHEIC HEBBICOKUE UPS/LBI, CA0ReIIBIe
HaJC030ICKAMA TIOPOTAMU.

Hpemuucreie 00pazoBaHHA OTMEUAIOTCS IJIABHLIM 00pazoM
B JIpeBieM MHOIEN-IIHONeHOBOM aJLTIOBHIL, B MEHBIIeM KOJI-
qecTie B OTI0KEHNAX HPE/JYCTLEBOTO BIMOPLS JIPEBHEIl peKu.
OTC}’TCTBIIG XAJIMeJOHOBBIX I'AJIEK BHE HTIHX OTIHOMCHITIT VRAa3bl-
paet, mo mueniio B. JI. Cyxopociosa, na nepenoc nx peunniyi
HOTOKAMII.

Ararpl, cKopee Beero, MPOHCXOMAT 113 OCHOBIBIX adhhysi-
BOB: 00 2TOM CBHJIETENLCTRYIOT 00JOMKII DA3AJBTOR, N3YTeH-
upie A. Y. QmmnnosslM B cpocTRAX ¢ MUHJATIHAMII HTOTO
mecropoiijienna. B okpectHOCTX MecToposkmenis Smmkaiinme
BbIXOjIbL  d(ysuBoB OTMeueHB B BepxoBLAX p. Priseema,
B 40 KM or ee yerba. OTeyTeTBHE B POUHBIX OTJIO/KEHHAX HE-
NpPepeIBHOrO NLTeii(ha Xauiel0H0BEIX 0GI0MEOB JI0 MECTOPOiki-
JICHILSL, a TaKidie Haludide B MPOAYKTHBABIX CJAOAX KPYIHBIX
PJIBIO Xadlejlola cTapAT moj[ COMHEHIe NX JAaIbHUil HepeHoc
Bepostno, npopykrusneie maukn Gasa’abTon pacmosarajich
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faIGEe 1 K HACTOAMEMY BPEMeH MoJuocTbio dpoHpPoBAHBL.
”0 lllll'T()“liﬁ raMMe n yCJOBIAM 3axXoponennsa aratons na MecCTo-
poactenmin seeasores Ocnosaas 1 llpndpesnas pocepinm.

Pocepinn Ocnosnast mpuypovena k apesueil norpedennoif
flosie, 3anoskenioit mo sone Peiseescroro pazmoma. Lotk
POCCHITIT TpejieTapien Jieiinoii Kopoii BHBeTpHBaI, coc-
TOSEI 13 TeCTPOIBeTHBIX TN [Iser xameo0110B0il TAILKIT
1 GoJlee KPVIIHBLIX 0OJOMKOB B IIPAMOIL ¢Temenn 3aBicnT oT
npera wIoTHKOBLIX mopoix. Ha arom yuacrke npeodiagaior
Oypele, opanikeBsle, KHPIITUHO-KPaclbe 1, Peike, 0TMeYal0T-
CH KPOBaBO-KpacHbIe I ReJIThHIC XaJe/10Hbl.

Pocepinn [Tpudpessnas naxomaures B Ipuyernenoii vactis
peKit, TJe HeoHOKPATHO HPOABJIAIIICH IPEBHIE MOPCKIIC Tpall-
crpeceint, Cyena okneanteJnnoil 00CTAHOBRII HA BOCCTAOBI-
TEJALIYIO A 9TOM YUACTKE HOJTBEP:IAeTeS HAXO0KAMIL ayTil-
renneix  rpeitrmta  u enjgepura,  Mamenmenme ofcTaHOBKIT
IpeoPeleIio  Mepexo OKICHBIX cOemHennii ;xejiesa B
BaRMCHBIE, YTO 00YCIOBIIO TEMHO-CEpHIe, TOJYyD0BaTO-Ccephle,
I‘DJIbeIB nBeTa 1npojayRTHRIBIX OTJ’IDH\'EHHI‘}, a Tarxde aratos n
X010,

Jls araTtoB paceMaTpuBAEMOro MECTOPORIEHIN XapakTep-
Ha paBroMepHasg, Ha Belo Tayonny kamist, okpacka. llo sie-
umio B. JI. Cyxopociona, atoMy crnocodeTBOBAI0 IINTENLHOE
HaxXo:Raenmnme rajcK xajuuejona B aJlllioBun pern B YCIOBIAX
BJIARIONO ¢yOTPONITECKOT0 KIMMATA, CYHIECTBOBABIIETO A
OTOIl TEPPITOPIE B MHOTIEIH-TTHOLEN0B0e BPeMA.

XaameoHosele TAJILKRI pa3MepoM 0T TPeImKOro opexa Jio
HECKOJDLKIIX JIECATROB CANTIMETPOB B TONEPEUNIRe SABITIOT
co00il npekpacHLIl Mojie 0Bl MaTepiags., Paspesannsie na
qacTi, onm o0HAPYHRIBAIOT CJAOICTOE CTPOeHne, 00yCI0BIeH-
HOe YepeoBaHineM PasnooKRpallenubIX ¢JI0eB XaIIeq0a, KBap-
1a, mosouno-tenoro onana n Kaxamonra (pme. 36, 37). ITosto-
PAfA KOUTYPBI CIOMHBIX 110 OpPMe MITH/IAJNH, TAKHEe CJI0H HpH-
AT KamkaoMy obpasily cpoeodpazie M HHIUBILYAJILHOCTD,
Hanbomnee nenubiMim ma MecTopoKRIAEHINIT 1PeACTABIAIOTC 0K~
pauiennbie B KpacHble, opanesble, MeI0BO-JKeNThlie, clpeHe-
BBRIE, II0KOJIaH0-KOpPHYHEBLIe, ToayOble, cHHIe, JbIMYaThie I
Cepple TOMa araTel ¢ IPHYY/IHBOIT I ¢TPOTOil KOHIenTpme-
CRI-30HILHOIT TOJI0CTATOCTLIO.

JleKopaTnBHBLT PHCYHOR TYCTOOKPALNIEHHEIX XalIeoinos,
capjepos 1 capponurcos ITpudpesxuoit pocesinm pasmoodpazur
HAJIO}ReHIe BTOPHYHOI  MHJHT0-CHHel  OKpacKIl, HpoABIaIo-
mieiics B BIJE 1ATEH, T0J0¢ I YYaCTKOB HelpaBmabioir hopybr
B TPEL[IHAX MeK/Y CHOAMI XiILe0Ha I PacpocTpansio-
Heiiest mo oTAeILHBIM, OTHOCHTENBIO TTOPICTBIM €JI0SIM araTa
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Pue. 36, TpyGonoaocuarsiii arar-(annr, upejnogaracres qpa arana
BBINOJHEN A MUH{aJNHbL
PpiBeen, ym, X3

Pue. 37. ToRKOCIOHCTBII Cap/epoBBlii arat
Puseem, ym. X1,5




Pue. 38, TpybGonoaocuarsii kKapueoaarar
PriBeem, y, X2

Pue. 39. Hescnonoaocuarnii capaepossiii arar «Toxyboii kum»
PeiBeen, ym. X3




Pue. 40. Meiizamnmii arat n3 cepun «Munpa

«Ha cencpe ankom»
Poiseem, ym, X2

Pue. 41. Arar ypyrsaiickoro Tuna, p:
Pumineem, yym, X2

OCHHBI

ApETHRIM —

KBapuem




Puc. 42, Arat 1 ounke, paceaoenubie KBapiem
Puiseem, ym. X2,5

Pue. 43, Rapueoaosstii rpyoonoaocuaruiii arar ¢ onnkeom
Puiseen, ym, X2.5




Puc. CapjiepoBblii arat ¢ OHHECOM B sjpe, XaJle oHoBagx Kaiima
OHILKCA COMCIEENT MHOrOMICICHIbIe TPYOUATHIC KAHAIbI
Priseen, ym. X2.5

5. Kapueoaosslii arar, neii3a;kublii, € XOpOIIO BHIPATKCHHBIM
NOBOJIALIIM KAHAAOM I «CTATAIMUTAMIIN
Prireem, ym. X2




Pone. 46, Heiizamumii ounke nz cepun «Mupamn Aprrukin —
«Byxra nposuaennsy
Poiseem, ym. X2,5

Puc. 47. Heiisasknmii onnke nz cepun «Mupaimn Aprrusn —
«3Jemaa CaHHNKOBA)
Poineem, ym. X2

=]

w



n B ero cepauesnne, CIHHAA oKpacka B araTax Bhi3Bama repe-
XOJI0OM ORICHOTO KReJe3a B 3aKICH0e B VCIOBISX BOCCTAMOBII-
reasnoit oderanonkn (pre. 38). Hekotopsie «moprpameniinien
TAKIM 00Pa3oM KaMiin 3a OPHTIHaILHOCTE BHIOPATIBI AKCIIOT-
ramn st mysees r. Marajgama, B myasee CBRHWHM xpamirres
«MoayGoll KuT» — arat HIOKoJIa, HO-KOPITIHeBoTo 1BeTa aJ1Imil-
cosunoit opmer pazMepom 1o ol oen okoao 20 e,
ORKPALICITHBIT B IENTPaIbLHOI YacTii B sApRo-roaydoil 1Ber.
CBOIMIT 0QUePTANIAMI CHHINT YIACTOR KaMIS HATOMITTACT KITa
wmr geanguna (pue. 39). Iserosoe cnvoeobpazie m reiizam-
HOCTDL BO3NMEKAIOT TP HAJX0KEHIIT BTopirdnoil Toaydoil okpac-
KII B 3KEITBIX rpyfomomoctarelx onnkcax., B rarux wamisx
MOGRHO YBIAETH 3uMunii neizais ¢ pepessavu (pue. 40), npn-
poay Cenepa n apyrue neiizazkn. Pazpesanisle 1o cJIolcTocT,
TaKie OHIKCLL 001APY/RIBAIOT BechMa OPHTHHAILHBIE CTPYI-
TYPbI, HATIOMITHATOIITe MOPO3Ibe Y30DPhI, XOIBI YepBeil, Tpe-
HITHBL YCRIXAHI 1T T, L.

Yacto B HEHTPAILIIBIX MACTAX MM 0D0codsieTces
11PO3PATHBLT KBAPI[ ceporo, GX0ro, Me0BO-KeJTOro, TeMHO-
roy0oro IBeTOB, MHOT/[a TycTookpaniennsiii amerner. Hepe-
KO KBapIeBble VIACTRII B BHJe KOHIEHTPIYECKIX JelT mmepe-
CHANMBAIOTCS ¢ TOHKOCTONCTHIM capioankcom (pme. 41) mm
cojepskat B epoeil Macce (B menTpe) APyroi arar mmn OHIKC
(pue. 42). TllectoBaTo-nuencran cTpyKTYpa rpyoozepuneToro
KBAPIEBOTO arperata BBITIAHT 0YeHnh JIeKOPATIBIO, TaroMIl-
HAA CBONM PHCYHKOM MEI0OBBIC COTbI WM TOHKHE, € IPHTVi-
JINBBIM yaopom kpyikena. Ocobenio npupieRaTelbibl KBapIl-
cojlepiRaniine MUTIIANITIEL, KPas KOTOPBIX CJAOMCTIBI TeMI00K-
PALTenHBIMI, [OJOCTaTHIMIL  KapHeomamu (pue. 43)  man
capjaepamu (pue. 44).

Pasnoofpasne aratos PeIBeeMCKOTO MecTOPOMJENI 10~
MOJTIAIOT APKITE, KONTPACTHO OKpPANIenube, rpydo- I TonKoIo-
JAocHaTeie, 00bIYHO YETKOCTOHCTBIC OMIKCDH, 3AKAI0UCHILIC |
rRalimy kapreona mwian capjepa. Hoxocuaroers B nux odyenon-
JeHA MepeoRanIeNM  CI0eB MPo3patnoro PasmookpamieinHoro
xageona 1 kaxagsonra, Berreasmores rpyocioncrsie cepo-
TITKOBBIE OHIKCHI ¢ ‘Mepej0BAHIEM MEIOBO-/HEJTHIX TIPO3PaU-
HLIX CJH0eR ¢ DeasMI Henpospadasimn (pre, 44), rapueoso-
IHIKCBL, B KOTOPBIX 11Pe0dIaaloT KonTpacTiele Kpacno-tebie
useta Xaamejpona (pue. 43), capIonIRCH ¢ depepoBaimenm
OypbIX, HOKOTAAIO-KOPUMIEBLIX 11 OEJBIX  CJ0eB, a TAKIKe
canupuHoBBIe OHITKCEL, cofep:Ralyie roayvobe 11 oedble caoll
(em. pue. 42, 43).

IHasecrmoe cpocodpasiie poiBeeMekM arataM IpIanoT xa-
paktTepubie conerTannsg pueyukos. lpoersie no pueynry arartoi,
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3 5

lFeonornueckuis paspes no nuuum A-B

Pue. 48. CxeMarnuecras reoaornueckas Kapra MeCToOpoK/eni
Jlearnt
(mo M. 1. Tepexosy, A. Il. ®ajneeny)

1 — coBpeMeHHbe AJVIOBUAJILHLIE OTI0MEUnA; 2 — UTHUMOPUTHL  1alluToOBOTO
COCTABA KEeJO0HCKOT cepun cpejHe-BepXHeeBOHCKOro Boapacra (D.—;): a — mac-
CHRHREe, 6 — ¢ aurodusavn; 3 — raeiicst n amdbuloantr apxeiickoro noapacra;
4 — rpannilkl paHHeNamTeo30iickoro Boapacra; 5 — pasioMbl

TAK HAZBIBAEMBIE «OTCTOWHNKIY B mMUpokux nodocax (mo 1 ex
1L Hostee) nepenko oduapy:kuBaoT pasnoodpasnsie refizaisi
Hanmmune suenimeit araToBoii KailMBI IPIJACT TAKIM MITIAJIIT-
HaM ¢TporyIo Kpacoty m sasepuiennocth (pue. 46). Moo
BCTPETHTL W cOUYeTanne KOHIEeHTPHIeCKH-CJI0MCTOr0 ararta ¢
MoXOBBIM (pre. 47) WIH KONIenTPHIecki-30HalbHOI0 ¢ MHO-
TOUHCTeHHBIMIL TPYOUaThIMI 000COBIHMAMIT TOABOJANNX Ka-
Hamos (cm. pue. 44). Yacro B aratax BUJHBL CJEJIBI «BHE/C-
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fiay (IpOIIaBIenia) MaTepnaja KaiiMbl B OHIIKCe, 9TO 1DII-
JaerT UM CTANAKRTHTOBO-CTATATMIITOBBIT BIy (cM. pue. 45).
Ocofierno asderrinl  00pasiel, cojep:Raline aMerHeTonpe
yuacTri (es. puc. 42).

Jlskearnt

[Ipuypoueno K HOKPOBY JAINTOBLIX HIHHMOPUTOB Ke-
JOHCKOH cepuir  (JIeBOH) B BEPXOBLAX OJIIONMCNHOM pekn
(KHoapreruanckmii meieryin Omononckoro maccnsa). Obmapy-
smerno B 1968 r. M. U. Tepexossim. Ilpegerasiser coboii aunneii-
HOe TEJIO PasBUTHS HIAPOBBIX JaB MOIIHOCTLIO 0K0A0 40 M n
npotsrennocTnio GO0 M, mMennee BepTHRANLILIe KONTAKTEI ¢
pMem@omuMa urunmoparamMa (puc. 48) u spasoueecs, Be-
POATHO, TOJABOMAIAM KAHAJIOM BYJIKAHUUECKOTO I[OKPOBA.
Jlaropuser cocrapisaior 1o H0—80Y obbema sepaoBHnbI, Ia-
poBmiEBIe min Kapasaeobpasoeie GOPMBI UMEIOT pPA3Mepsl OT
neckoabKuX 710 20—30 eM. BoabIIEHCTEBO U3 HUX B CBOMX I[EHT-
PANIbHBIX YACTAX HMEIOT IO0JOCTH, B3ar0JHEHHBIe PasImdno
OKpaIIeHHBEIMI xajllefonaMu maratamu. Yame Beero npueyr-
CTBYIOT araThl KPACHBIX, UIOKOJAJHBIX 11 KPEMOBBIX TOHOB,
COYeTAIIHeCH ¢ TOHKAME CJIOSAME MOJOUHO-0eJI0T0 Kaxaaonra
(pue. 49). HenTpanpupe Tactn 00LIMII0 BEITOJHEHEL TPO3PAt-
HBEIM KBapIeM, aMeTHCTOM WIH KaJbLIUTOM, WHOTAa MOPHOIOM.
B wpynusix smrodusax mepero o0HapyKHBAIOTCS HHKPYCTI-
poBauible IYCTO OKPalICHHBIM aMeTHCTOM nycTorel. Taxme we
JPYSBI M3 YHCTRIX, O9€Hb NPO3PAYHEBIX, 1o Meaknx (1—2 mm)
KPHCTAILIOB aMeTHeTa 001aPYRIBAIOTCA B araTax ¢ KaJbI[iiTo-
ABIM FAPOM. Y AaueHne KaJibIiTa ¢ OMOI[bIO KICJIOTHI 03RO~
JAeT TOJYYNTL  BeNNKOJENHbBIe KOIeKIIOHIbe 00pasipl.

Jiwenrnuekne aratel  camsie ppesune una  Cesepo-Bocero-
ke CCCP.

Ceeraoe ano, JIeypsaam
n Koawueseem

ITposeiaenne ararop Cpersioe jiHO pacmoioiieno B Hac-
ceiiie p. DKATHKN — KPYIIHOrO JIEBOTO TPUTOKA P. AMIyaMEI,
pOausE neGoibImoro OJJHOMMEHHOT0 MEKTOPIOro oszepa. AraTn
HalJIeHEBl 11 poepshle mayuennt reojorom 19, E. Tlerpenko.
Paiion mposiBIeHAsT XapaKTEPU3YeTCsA PA3BUTHEM aJIbIHHO-
tunubix popM peaveda. CRIOHBI TOp KPyTHIE, JOMUHBL PEK
ry00Ko Bpe3amibie, 9acT0 KaHbOHOOODAIHBLE.

Ararosasn mupepanusanus obmapysena B cdeposonjax
cyopyaraieckoil marpysmin anmapiros. Cdepononsn ¢ ara-
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Puc. 49. KapHeosaraToBasn cexkpeliia B JapuToBoii nuroduse
Jlmearsr, yM. X3

TOBBIM BBIITOJHEITHEM (l(lhl'ill(] KPYIHBIE, 10 IHePBLIX JICCATROB
CAUTHMETPOB B IIONepevuinnKe, 'I'()ll\l.‘l X DJILIICOaabirasl,
ORpymIas, gacto mHenpasmibhas, Ciomens cepoaonjpr j1o-
BOJLHO INIOTHBIMIT, IIATHHCTO OKPaTleibIMII B yReJITOBATO-Ce-
pHIE, CBETJIO-KOPIYHEBBIe, MHOI/Ia B OJeiible zejelble TolA
aQuUpoOBBIMI MK OJUTOMUPOBEIMIT TIHTIAPITAMHA,

."\I'i'l'l'l)l B (’lI)l.‘l](]flﬂllJiElX 3aI0JIHAIOT ZSIEI‘.‘L‘[(I[!G;HHSI{IaI(_' LT
JUH30BH/IHBIE ITOJOCTH, (_)I(]]ilCNi'l araTos JIOBOJIBHO (‘Ii(}(‘f]'FJP‘rI.‘%'
a. OcHoBHAA UX Macca oKpanieHa B roiay0ble, TOJLyD0BaTO-ClI-
penesbleé TOHAa pﬂ.’i.‘lli‘lll(!l"] HHTeHCHBHOCTIH, Hb[IID.'HIL‘IlI.IU ara-
TOB KOHIEHTPHYECKH-30HAJILHOE I nmapajainelIbHo-cJioncTroe,
nmogodno araram ypyreaiickoro tumna. Llenrpanxsnnie yuacrTrn
HepeJKo CJOHe HLI M{“JI!{‘]I\'l)“@'l'il[l.fl]!‘l(‘(’I\'IIM, (H_‘.?Ibl.\[. ciabo-
IIpo3pavHbIiM KBapIeM.

Hﬂﬂll‘l(_’.(f']‘lj() p'rllillllf)l'\'[lﬂllll‘]ll”»{\ ITOJIOC B araToBO .‘Iﬂ'l‘(lf!]ﬂ*
3¢ o1 2—3 n1o pecarka u Oonee ma 1 em.

BIIFI‘HITOHLHO YRpauamoT T]().F'llli?(lliii![l]hlﬂ cpe3 KaMHs MeJi-
K@ BRpaIIennsa I KOPOTKHE IPOKIIKOBIIHEIE 000CODICTIL
APKO-KPACHOM AIIMEL BO BMENAIOL[ell araTsl 1mMopojie, KOTopasa
11 caMa obiajiaer MeKOPATHBHBIMI CBOIICTBAMIT,

j\[‘ﬂ'l‘bl IPOABICHMA CHJILIIO TPEIUIOBATBEI, YacToTa Tpe-
mus —uepes 1—2 em. Tpemmunr pasmoopuenTHPOBATHEBIC,
Tem e mence Bce onm o6MaAIOT BHICOKMMIT eKOPATHBHLIMI
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RavecTBaMII H ABJAIOTCH XOPOIIHIM ROJVIERIHOHIBIM MaTepliia-
JoM,

IIpoasnernne araros Jleypsaam paciooikeno npuMepio s
250 KM K BOCTORY OT 1oc. IrBekininor, B dacceiile ojinonmer-
noii pexu. Jlawjgmadr B pailose nposiBIeHng HU3KOropHbiii
¢ MATKAMI TABHBIMIL oUePTaHIAMIL cONMOK, NOJTOrIMIL 10 ¢ pe]l-
1eil KpyTusHsl ckaonami. ek weraydorie, ¢ ObleTpbIM TEME-
Huey.  AraTtel  9TOr0  NPOABJACHUH  BHEpBbIe 00HAPYKEHBI
I'. A. Temankepras.

IIposigiienne npuypoueno K cyOnyJKaHHYECKOl MHTPYSIN
JUIIAPUTOB I JIHOAPHTO-TAINTOR, K YYaCTRAM PasBuTHa cge-
posxonsos. Cdeposonjipl J0CTUTAIOT HECKONLKHX JIeCATROR
CAHTHMETPOB B Il0Nepevnnke, gopMa HX valie BCEro OKpyr-
Jlas, Hepeko OTMEYaloTCA CPOCTKI N3 HeCcKoJIbLENX cdepoion-
nos. Jlmmaputer cdeposnonjios npeacrasiensl IOTHOI 1N0Po-
J0il 3eJIeHOBATOrO 1BeTa ¢ MeJKIMI BREpAINICHHIKaMIil TIPO-
JpavHoOTO KBapna u o0JoMKaMi  nejeBHTPH(ILIPOBAHHOTIO
BYJIKAHIIECKOT0 CTERJIA.

Arartol BRIMOMHMIOT 3Be3/14aThie I JHH30BIILHBIE TIOM0CTI
rcdeponomiax, KoTOpbe COCTABJIAT MPHMEPHO TPETbIO
wacth nx obpeMa. PHeyHOR aratoB KOHIEHTPHTECKI-30HAIb-
HEBIT. S0HBI XaJTe/l0HOB CEPOro I CBeTIO-KOPHYHeRATO-CCPOTO
nBeTa, WnpuHoii jio 5—0 MM, uepeayioTea co caoaMm 0enoro
WL 04enb CBeTI0-ceporo npeta, mupuaoi 1—2 ymm. Roauue-
CTBO XaJIIE/0HOBBIX cJ0eB 00bdHo cocrasiaser ot 3 jo 10 ma
1 em. HenTpanbubie yuacTri araTonbix oGocobuaeHini o0bIMHO
CJOYRCHEI cpejiiie- M KPYHHOKPHCTAIHYECKIM CBETI0-CePhIM
npospadnbiM KpapreMm. Rpaeseie wactim cerperyii obpamisi-
I0TCST Y3R0iT (/10 2—3 MM) 0TOPOUKOil TONKOPHCYHTATOr0 ara-
Ta KpPacHOro Wi opamsKeBoro usera.

Huskas TpenyinoBatocTh aratos H9T0ro HPOSBICHIA 1 J10-
CTATOYHO BBICOKNC JIEROPATIBHBIE KATECTBA OIPE/CIAIOT HX
OTHOCHTEILHYIO TeHN0CTh, RaMimin 1IpoABIe s IpeicTaBisaior
nirepec Kak Koureknumonusiii Marepuas. Ocobyio nexoparin-
HOCTHL M HpHJaeT covYeTaHlle arata ¢ KpacHOIl 0TOPOUKOIT 1
zelleHoBaTO-cepoil IIOTHOI BMemiaomeit nopoanl, Oxnako »
CBA3II ¢ MaJbIMHI .\IHCIIITHGHMH HNPOABJeHNA A HPOMBIIILIEH-
HOTO OCBOEHHS OHO IIHTEpeca He MPejCTaBIfgeT.

IMposegenne aratos Komoueseem mnpemerasasier neGolb-
HIYI0 AITOBHAILHYI0 POCCHINL OJHONMEHTOI peKl, HpUToKa
p. Amryamer Tlpognienne pacnojoseno i paitonie criasmen-
HOTO HUBKOTOPLS € COIKAMI, HMEIOL{HMEI T0J0re Jlo cpejiHeil
KPYTH3HEI CKI0HBL. Pexa Mmesikas, ¢ OBICTPBIM TeueHmeM, da-
eroiMir nepexatamu, HRopemmwoit merounnk aratop — cyOnyi-
Raniieckag NATPY3UA JHIAPHTOB I JINHAPHUTO-AauToOBR, B KO-
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TOPOIl BRIABIEH YYACTOK passuTusg KPYOHBIX cdeposon/ion
okpyraIoil man aasmncon/anbuoii gopmor. Cheporonin cio-
FRENBL NOTHON  TeMHO-KOPIYHEBOIl HOPOJI0ii, IPOHM3AHHOIL
TOUKAMIL KBApPIEBBIMIL, KBAPI-SHHO0TOBBIMII IIPOKIIKAMIL.

Araropsie cexpenuu i cdepoaonjax jpocruraior 6—8 e
» nonepeunure. Popma 1x HempaBmwIbLIAA, 3Be3AUATAM, JMH-
aopugHas. Tum BRINOIHEHNS DapaiiieJLHO-CJA0MCTHII, KOH-
LHEeHTPHYeCKH-30HAJALIBI, 9acTo oTMedalTea sjpa  Oejoro
WL PO30BOI0 MPO3PAYHOTO MEJIKO- N cpe/HeKpueTaliniecro-
ro ksapma. Ilser nogoc B aratax xopmuHenbii, Oelblii, sed-
ToIil, pasgndaoii nurencupnocti, lllupnra xKammoit us HEEX
obbtuno ne npepsimnaer 1—2 mm. Hapsagy ¢ rpemmmosaThimit
KaMUsIMIl BCTPEYAIOTCst 1 OTHOCHTENBbHO Oeafedextubie oi-
pasnel. flpkas nperosas raMma araToB 8TOTO IPOABICHIA 011
pejensier NX KOIEKIIOBHYIO TeHHOCTE.

ITposienennsa aratop 1 XaJmefoHOB M3BECTHBL Tak:kKe B
mizkneM Teuennn pex Maitma m Ranavana. Pacemarpusaores
OnM 3/lech COBMECTHO, Tak Kak OJM3KW TeppuHTOpHAIBHO I
HMCIOT OJIHH HCTOYHHK.

Jammadr » pafione npospicnnii HHZKOTOPHELT, ¢ 0YeHb
HOJOTTIMIT HE3KIME COITKAMIL, CKIOHBI KOTOPBIX IIOKPHITHI 3a-
POCIAMIL Ke[poBOTO CTIAAHHNKA U ojibXxoBHIKA. Pexa Maiig B
HPHYCTLEBOIl JacTH HMeeT HINPHHY /0 HECKOJILKHX COT MeT-
poB, TeueHne ee cIOKoiimoe, MeIenioe, TPOXoAuMa U J0o-
J0K 1 Katepos. bepera TOKPBITHL JHCTBEHHBIMI Jlecamit ¢
IyeThiM  1iojuteckom. B OeperoBeix teppacax M3aBecTHLI HWa-
XO/IKH KOocTell MaMOHTOB 1 JIPYIUX JPeBHIX ;KIBOTHBIX.

B rocosom 1 pycrosom ammosnn p. Maitma, 8 nmpmycthe-
BOIl ee 4acTii B MEJKNX IPAaBHIX NPHTOKAX H3JIABHA HAXOJMIIL
nebonpimue (uame) 10 5—7 ¢M B HolNCpeYIHAKe TATLKH Xaj-
neponos u araros. Qopma ux mourn mapoobpasHas, OBalb-
Hag 1 nenpapmibnasn. Ilopepxmoerh mrajkas miam Hoape-
ratasgs. B nogasiasomem OogbmmmeTee 1o caaboorpamieH-
HEBIE MOHOTOHHBEIC JREITOBATHIE IUIN cepele Xaurnefonnt 0es
verkoro pucyaka. Ho Hepenko momagaores napalielnbHo-
CJONCTRIE WL KOHICHTPHTeCKI-30Hanbibie araTel. Coveranne
HOJ0COK GeoTo, MeJITOT0, KOPHIHEBOTO, TOAYO0BATOTO 1(BETA
].)H.HHOIUI HHTEHCHBHOCTIL NpH/4aeT UM H3BeCTHOe CBOOOGP&'BEB
n npusierarenbnocts. Hapsjy ¢ rpempmmosarsivMm perpeva-
1Tea Oﬁpaﬂllhl 0HeHb XOpoLIero KayecTsa.

Byeere ¢ arataMim u xalmeJoHaMI B aJJIIOBAN pexi 00-
Hapy/Kensl 1 gmmel. Oun qacto OBIBAIOT OKpalIeHsl B APRO-
Kpacuoble, ;ReJThIe, 3eJennie I RKopuyHenbie ToHa,

Hopenounsie  wamnu  Hiskae-Anajsipeknx npospieHiii
00Ia/1al0T BRICOKIMII IEKOPATHBHBIME JOCTOMHCTEAMIL,



I'masa 5

MUHEPAJIOTHSI ATATOB
I XAJIIEJJOHOB

R macroamemy Bpemenn B ararax n xaanegonax Cene-
po-Boerora CCCP, Berpeualomuxcsa B BOjle PAas3iIAYHBIX MOp-
domormuecknx ofocodaennil (3Re0/ibl, MIHIATITHEL, JITO(NSHI,
cepomouipl, skmiabl 1 nposmiku) (pue. H0, 51), yeranosmie-
HO Oouxee 20 MIHEDAJIOB.

Kaace Munepast

Camopojiabie sjeMentor  Megb

Cynudumer Mapkasar

OKHCIIbI Heapiy ® ero paamoBHJHOCTH:
XaJlefoH, o-KPHCTO0AJAT, aMme-
THCT, MOpPHOH, payxronas

(kBapl AbIMYATEII), KBapIuH,
omay, remMatut, pyTaa (?)

F'appoorumensr Férur, rupgporérur, Jenmjo-
KpokuT, (eppHErEgpuT, CHIO0-
MeJlag

Kapoonatst MaHraHnoKaJbIHT, pomoXpo-
8HT, KAJLIHT, aparoHur, KyT-
naropur (?)

CyasdaTsr Bapur
Bopatut I'nppobopanur (7)
CHIHKATEL Xiopur, neoxutsl, xaosunar (7)

TekcrypHo-cTpyKTYpHBIii aHaan3

OcHoBHBIE MHHEPAIBl araToB — Taayedon, Keapy, onad,
keapyur. BaanMHOe DAacmoIOMeHie BTHX MHHEpPAIOB B arpe-
raTax co3jlaeT PAsIUYHEIE TEKCTYPHBIE PUCYHKH araTos.

I{onueu'rpnqecﬂn-souaabnme araThi

ObycaoBreHsl uepe/loBaHAEM Pa3HOCTPYKTYPHBIX CI0EH
xXanmeniona, a TakKe IepecilamBanmeM Kpapna u xajneola.
IloscemMecTno OoTMEYaeTCH YBeJHYeHHEe IIMPHHLI KBaPIEBBIX
ClI0eB 0T cTeHoR Iosocti K mentpy. lllnpnma xanmenoH0BBIX
CJI0eB BAPBLUPYET B IOHPOKUX Upejesax — OT COTBIX J0JIcil
MIULTHMETPA JI0 HECKONbKHX canTumerpon. Mecrenosannme mx
B IPOXO/SIIEM CBETe IMOKA3alio, 4T0 CJA0H 00JIaal0T pasimi-
noit mmkpoctpyrrypoit [109]. Oun croikensl Xaqe 0H0M KaKk
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Puc. 50, Beprukaiboas «KOJOHHA) KPeMHHCTBIX obocodaennii, Mun-
MATHHBL M SKEOIBI COEJHICHB Meskay CoOOil 1OBOAAUNMII KAHAJaMIL.
Bapucorka BeprukadbHOil Ga3anbTOBOIL  CTCHKH 1A MECTOPOKjIeHum
ararop (QubCKOE NIATO

(nadmogenna J. B, I'ynuenro)

1 — GasanbTH MHHIAJEKAMEHHbE; 2 — HNPOIYHTHBHLLL ropusodT aupoenix Oa-
3AJILTOB, 4 — TEKTOHHYECKHe HADYNIEHWA; 4 — ararT; 5 — MpY20BUAHLIL KBApI

i /-’N "-./_v -v
_~ s -*CU

>
=

=12 BNz [0 |

Pue. 51. Mop(onornuecrite THIBI KPEMONETHX 060C00IeHHil
B Meeropossgennax araron Cesepo-Bocrora ccer

a — MUHJIAJTWHLI] 0 — JAUTOQNBEI, & — JKHJILI BBITTOJIHEeHMA
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Pue, 52, Uepeposanie caoes Xaane/0Ha ¢ pasianynoil MUKPOCTpyRTY poii

a, 6 — CJIOM, CJI0MKeHHBLIe BOJIOKHHCTLIM XaJdledoHOM ¢ OJAHOCTOPOHHHM passmn-
rHeM ITYYKOB, UepeayluTca € TOHKUMH CJAOHMN MEJKO3epHueTOro arperara
PasiinuHo OpHMeHTHpOBAHHLIX BepeH, (ejenema, yB. X 80; & — npeofaaganne
cil0eB ranHONoaoGHOTO arperata, OQJbckoe 1Jarto, yB. X 80; & — cdepoinro-
BafA MHKPOCTPYKTYpa XaJjuefona, Kanoumuipeem, yB. X 240
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¢ OJIHOCTOPOHHAM DPA3BHTHEM NYYKOB BOJOKOM, TaK I TOHKO-
BCPHIICTBIM ATPETATOM € DA3NNYH0il  OPHEHTHPOBKOI  3epen
(puc. 52, a — 2). Taxoil TOHKO3€PHUCTHIIT, YeITYEBH/IHBIT THII
xalejiona ornecen K riamuonogoomomy [6, 38]; no nssecr-
HbIM XapaI\"I‘L‘pllc'l'lliiﬂj\[, IlOnOGHb]ii THIL I{pGMIleFReMa MOReT
OBITEL oTHecen Kk a-Kpucrodamuty. Hadmogawores rarime obpa-
sopamua ceponnrosoro Tuma. Crpoenne cdiep 0CIOMISCTCS
HUH][(‘IITDII‘IUC|\'11*5N1H'(]J|bHLIM ':IL‘-[]Q}:[OBHHHEM clioep 1’)&\351]1'!][”
sepuueTuix arperatos (pue. 53, a, 6).

Oroprasimmecsi 0T CTEHOK BMEI[AOIIAX IIOPOJ Melbuail-
Hie YACTHILL HEepPeiKo BBRINOAHAIOT POIH 3aTPABOK, BOKPYT
KOTOPBIX OTMEYAeTCsa POCT Xalre0HoBeIX Bodokoi. Ilpm atoM
BATOJHUBINIIT TIPOCTPAHCTBO XaJNe0H HPensATCTBYeT CIiM-
METPHYHOMY PA3BHTI0 TMOJHOIH c(epbl, B peayibTaTe oﬁpaay-
I0TCS eTsERenI, 110 (hopMe HATTOMUHAIOINE TOJYPACKPLITHI
peep (pue. H4, a). Borpyr pynuwix obaomkos opmupyiores
CJIOI, AHAJOIMUHBIC OTJAATAIONIMCA Ha CTCHKAX  110J0CTell
(em. pue. 54, a).

B remupookpamennsx ararax ImoiocuaTocTh o0ycaoBiena
HEe TOJLKO PA3BHTIEM Pa3HO3€PHICTHIX 1T PA3HOOPHEHTHPO-
BAHHUBIX arperaTon, Ho U YepejoBanneM 30H paﬁ.ﬂll'lﬂﬂ ()Kpa-
mennoro xaiunegona (pme. 59, a, 6). B neeneopanubix naMm
obpaamax (mecroposgenns Hpemanga n Cesesiema) okpacka
ofiycaopiena TMOBBIIIEHHeM YPorusa npusmecn Fe B xajumenone
or 1,5 o 6,7% (anneie MUKpopeHTTeHOCHEKTPAILHOTO ana-
amsa).

CrpykrTypa OTJCILHBIX 110J0C XAJIEA0OHA 3HATHTEIBLIO
PARIIMYAETCS, YTO, BEPOATHO, ABIACTCA CIALCTBHEM Jnbo Hemno-
CTOSTHHBIX YCIOBIIT PACKPUCTAILINANNI PACTBOPOB, JAndo 110-
CTEIEHHOTO YHOPAJOYCHNs CTPYKTYPBI TBep/oil dasut B 1po-
necce ee Kpucramumasainnn. Hadmopaerea mepexop or xadie-
JIOHOB ¢ KOCBHIM YIJIOM TIOTdcanusg M0 OTHONIEHNI0 K I10J0caM
(25—30°) ® xammejoHaM ¢ NOTACAHIEM, COMIACHBIM Halpan-
Jgenino Bogiokon, Ha rpanmie amux eTpyRTYpPHBIX PASIIOBH]{HO-
creif oTMeualoTes H0J0Chl TOHKO3EPHICTOTO arperara,

Xapaxrepno passutue cep BOIOKHHCTOrO XaJXIe0na Bo-
Kpyr oropmapiinxcs obimomkos wMernmatomnx  nopoip.  Takme
cheper Hepesko ofpasyloTes ma qmne npeodaa anninx mojxoc
1 co3a10T (ecTONUATRIT TERCTY DU PUCYHOIK,

Hapaaneanno-ciaoncersie ararst

Mopmupylores, no Mmuennio pajga asropos [ 6, 96, 105, 111],
NP paceaoenni KoUIONHOro KpeMue3eMa Ha IMapaxaenbibi¢
CJTOH []él-lll()ii crTelien BA3IROCTH, T. €. B _\_.'('.JI(JI”U[.\' ¢ HNIbBIM
(IHI:HI'H'('I\'II.\I I arperaTibiM COCTOAINEM l\']llll"l‘?h'l.'lll.'i_\’l()llllﬂ'(b
CA pacTBopa, "eMm JU KOHIEHTPHIECKU-30HAJLHBIX araToR.
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Pue. 53. Romienrpuuecki-sonanbiasn CTPYRTYPa Xajalejaona

w Ranoumbiseem, yo. X 80; 6 — Jlebeuunoe, yp. ¥ 200

Puc. 54. Boaorknucrasn CTPYKTYPa XaJaie/ioHa

@ — NYUSH XaJdue1oHa, GopMupyommecs na saTpaBkax U3 MeJRnX KPeMHHCThIX
uacrTuil, Cejaegema, yo, X 240; 6 — pocT xasledona BOKPYr 0GJ0MKOB BMeMAl-
meii nopoau, Kpevaura, yo. » 150
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Pue. 55. Yepepaoanue 30H pasanumooKpameniioro Xaanepona

a — Puneem, yB. X 80; 6 — Jlmearnt, yn. ¥ 150
Pue. 56. Caoneran erpykrypa. Uepejosanne ¢aoes Kpapiiba
n xaaejona, Oascroe maaro, ys, X240

Pue. 57. OGpasosanue TOHKUX CAOCE KBAPIIHA HA PPAHNLE IINHONO-
JOOHOro i BOJAOKHUCTORO arperaTon Xadueona
Oaberoe naaro, ys, X240
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Pue. 53. Purmnueckoe wepejosanne TOHKHX MHEPOCJIOEB  XaJlle oHa
€ PAZAMHLIMI HOKAZATCIHAMI 1 PEIOMICH I

a — OuiLecwoe 1aaTo, yB, X 80; 6 Jebegnuoe, yB. X 240

I3 nosocuarelx aratax oT/ebible G0N CHOMKEHLl KBapIiL-
Hom (puc. 56), I KOTOpPOro XapakTepHo TOHKOe vepejloBa-
HITe 110J0¢, 00PABOBANHBIX KOPOTKOCTOJNOUATHIMII BOJTOKHHCTHI-
MU ITYUKAMU, OPHEHTHPOBAHHLIMI TEPHeHITKYIAPHO CI01-
croern. Beicora takpx nyuxos 0,03—0,4 sy B rpyGocaon-
CTHIX aratax Tonkme 1nojgockt ksapiunna (0,2 M) okaitmisior
@ienTeiy, closrennbie kpapues (pme. 57).

Jist esersiookpalieHHbIX AraToOB XapakTepHa  MpH3aIns
(mectopoacaenna Apmans, Jledemmoe, Onneroe mraro m p.) .
Myapoeoiit afiierT w upuzayus odycaopicHsl uaTepdepei-
mueil cBera B PIUTMITICCKIT Yepe/iy IoImxces TOHRIX MITKPOCJIo-
AX ¢ PAsIMIHBIME TOKA3aTeIAMI IPLJOMICHIA 1 ONTIYecKOil
mrotnocetnio (pue, D58, @, 4). Jlnga ragnx yuwactron B ararax
HabJII0laeTesa saKpy iBaHne BOJOKOU Xajumexona. Apamormd-
HBIC TOJOCHL onucannt Ui o0pasnos us mecropomkjenna Ha-
urmem Typrsmencroit CCP [6]. D1 monoest Gaaropaps o1-
JMUMI0 B HOKasaTeje NPeJOMISHTA OTYeTINBO HabIIo/IaoTet
B HCNOJAPH3OBATHOM CBCTe W HNMEIOT PHTMIYMHO Il(lli'l'()[l}ll(l-
niyioest nsoruyroers, llnpuna nx xoaedaeres or 0,5 o 10 MmrmM.

38



[lenTpannubie wacTil araToB CJA0MKEHBL KBAPLEM, TOPHBIM
xpycrajieM, aMeTieToM, payxtonaszoM. B Mumgamimax oHuo
HMET KpYcTUufiukayuonnyio CTpykTypy, B keojax — dpy3o-
gyto. WpucTaxasl opueHTAPOBAHEL BePUINHAMH K IHeHTPY MHH-
JaduH, [0 BEINYIHe KPICTAJIOB BBLIEIAIOTCA PA3HOCTH OT
TOHROKPHCTAJNIITMECKIIX {0 THranTosepnucToix. 13 IpysoBoLix
IOJIOCTAX OKpanigHHble PasHOBHIHOCTH KBapiia NMeT nanbo-
Jee IUIOTHYIO OKpacky B Bepmmmanoit wactu. Hepegko B xpn-
CcTajax aMeTHeTa M ropHoTo XPYCTads MO#iHO HalJoaTh
BRIHUEHAA JCHJIPUTOBIIINONO MCHIOMEIANa, IuiPoréTuTa, py-
Tina (em. pue. 7).

Arartel ¢ pasiiraHBIM TEKCTYPHBIM PHCYHKOM HMEIOT IHe-
O/IMNAKOBBIE THNLI NOGEPIHOCTEN chaavieanus. Vlayvyenue ta-
KX MOBEPXHOCTCI BHIIOJIICHO HA PACTPOBOM MHKDOCKOIIC
«ltamebarer  (Camebax) ¢  ycropsiommM — HanpsaKeHHEM
200 kD3, ¢ manmeLienmeM 30J0TOM Ipu yBedaidenunsax or X80
10 X 6000,

Ha cronax, meprennkyJApHBIX TOJOCYATOCTH, OTYETIN-
BO  TPOCIEKUBAIOTCA TPAHNIBL MEMRILY CHOAMH, CIOMKeH-
HBIMH  BOJOKHAMII  XaJieaoHa 11 TOHKO3ePHHICTOro KBapia
(pre. 59, a —a). Keapu, obnagawmmil xpynsumir jedopma-
WIAMIL, J1aeT Ha CKOJAX IIOCKOCTH ¢ PAKOBHCTBIM II3IOMOM.
Pacrosomenine Takux 1I0CKOCTeI 101 YIJIOM JIPYE K JIPyry
MOJUCPRIBACT PASINTHYI0 OPHEHTHPOBKY Kpuetauwios. Bo-
JOKNICTag CTPYKTYpa XadaiejoHa o0yCIOBIIBAET €0 BA3-
KOCTh, YTO HA CKOJAX BBUIBIAETCA B BHJIC CIIAKCHHOID IO-
BEPXIOCTH,

Ilyurn BOJIOKOH B XaIMeIOHOBBIX CHOAX 0OLIYHO OPHCATI-
POBanEl ¢TPOro B OfnoM manpaeienmm (cm. pue. 59, 2). Ilpn
BAMOJNHEHNIT LEeHTPAJSBHBIX YUACTKOB arata XaJlleJloHoM 0pu-
CHTHPOBKA BOJOKOH MOMKET HAPYIIATLCA OTHOCHTENLHO CJI0U-
croeti (em. pue. 59, 4, ¢). I cronax o0pasos MacCHBHBIX 1t
rpyDOIOJI0CHATHIX Xallle/lOHOB XOPOIIO PAasiniuMa pasininas
nopuerTocTh arperara (eM. pue. 59, a¢, 3). B cronax, mapai-
JNeJLIBIX  CJIOMCTOCTH, OTMEYAIOTCS 1IpopacTamms Kpapoa B
xamepon (em. pue. 09, w), rae manbojdee OTYCTIMBO 1POAB-
JAIOTCA pasamana B Xapaxrepe nopepxuoctn. Taxme yuactsir
00pasyioTes, Rak TPaBijo, B 30Hax 1epexo/la Xalieiona B
KBapI[ Ha Ipamiie KBapnessix I XaarneJoHoBeX cioes, llyu-
KIL BOJOKOH Xalllle/loga Ha IPAanimax clIoeB HEepeKo J1aor
chepuUeCKI-CROPAYIIOBATYIO IOBePXHOCTH (M. pue. DY, ae,
w). Ilpin GoabinieM yBeImIenmm cTamoBATES PARTMIHMOI TPY-
dotopueTast nopepxuocth »rnx cdep (em. pue. 59, 3). Hopo,
BOPOATHO, 0OYCAOBICHLI BXOJUICHIeM Bojsl B xadneton [6].

Jlast MoxoBOTO arata xaparrepaa riolyJsipHas cTPYRTYpa
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Pue. 59. llosepxnocern ckoaos pasanunoro tnua aratos Cesepo-
Boeroka CCCP

PactpoBast KapriHa

YEeeanuenne: a
80, 3, U4 — X

»

< 2005 6, 8

d— 800: ¢ — A00; aie — K00 %

M— X 2000
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Pue. 60. HE-cnexTpnl aratos n3 pasanmiaubiX MeCTOPOsKeHni
Cenepo-Boeroka CCCP, enarbie & jnanasoune 4002400 em—!

1 — flna; 2 — JlebDejunoe; 3 — Jlmearn; 4 — Oanckoe naaro; 5 — Buvbig
6 — Kpemnaka; 7 — HanouMbiBeem

(es. pue 39, k, a), obpasylomascsa sa cdeT 0O0BOJaRIBANNHA
KpeMHe3eMoM  Tonvaiuinx  neuesmisx vacrmy [86]. pn
MEHBIIEM YROAMUSHIT B0, YTO TPOMEKYTOYHBIC VIACTKN
MEHLY  1SI00YISIMI BBIIOJNENBL arperaTtoM ToHKO3CPIHCTOr0
kBapia (e, pue. D9, a), wro npujaer araty csoeodpasibli
PIUCYHOR.

HMudpaxpacnas cnerTpockonms

IR-ciiektprl aratos XapakTepusyoT cTPYKTYPHYIO He-
VHOPAJO0YLHIOCTh  Xaune/lonoB I UX  1COJIHOPOJAHOCTE
(rabu. 3; pue. 60, a, 6). Cpemra nposenena na enestpodo-
romerpe UR-20 s jmanasouwe 400—3300 em~' (CBIKHWMH,
ammasntr C. V. Mponosa).

[Mecaeopana copus o0pasmos ws JIBAJIATII MECTOPORLC-
mmit. Bo peex ofpasuax ofnapyiRnBaetess CrerTpajnuas Kap-
THHA C-KBApOA: uuTencupuas nojgoca n odmacrin 1167—
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Tadanna 3

Yacrorst noaoc noraomenna em~! [TH-cnexTpos araton

=) =
o o
o B & ]
] 3
Murepupesainns B A g i E S
5 i = & = B
o 3 = a = o o
m o = o) | = ]
= E =¢ (=] %] i =
Namuegon 462 465 465 471 468 460 465
55| 527 | 525| 520 520 ( 518 | 520
TpugnMHUTOBAA CO- o B — - = Bl
CTaBIAIOIAS 650 | 635 | - 650 — - 655
c-KBapIL 695 | 65| 690 | go5 | 695 | 695 | 695
8L TS| T8 780 | 782| 785 | 785
790 [ 790 | 800 801 | 800 | sot| 802
890 888 890
Hauamo noryorme- 970 | 950 | 950 945 | 960 | 930 | 930
ausa, Si=0H-gedop- 10230
MAIHOHHBIE KOJe-
Hanmnsa
Bajneurnue wogae- 1170 | 1170 | 1160 [ 41465 | 1155 | 1175 | 1165
Oamusg Si=0
Omnan 1620 | 1620 | 1610 [ 1620 | 1620 | 1620 | 1610
RapGonatn 1900 | 1740 | 1750 | 1850 | 1850 [ 1840 | 1850
:.5 — :
E o it =
HuTepnperamna g g :‘:5(: Ei .‘E E §
@ | & |31 & |3 |8 |z
Xammeon 465 1 465 | 465 465 467 | 4AGT | 465
526 | 525 525 520 520 515 525
Tpuanmuropan co- 925 | - b | — 600 | 560 | 555
CTABIAIONLA5
CL-KBapIL 700 ) 700 700 | 700 | - 700 | 700
785 | 783 785 | 783 | 780 782 | 782
800 802 802 802 S0 801 802
Hagano noraouge- 930 96l 900 950 930 | 1010 970
i, Si=0H-ge- 1090 | 1090 | 1090 | 1095 | 1095 | 1090 | 1100
(opMannonanie
KoJdedan s
Baneurunie koue- 1170 | 1170 ) 1170 | 1170 | 1170 | 167 | 1170
Oamns Si=0
Omnadx 1610 | 1610 | 1580 | 1610 | 1595 | 1610 =
RapGonaru - 1870 | 1850 | 1870 [ 1850 1 1860 1 —
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Tadauna 3. (Oxomuanne)

5 5t 2
HHTepnperainns E § E = E i &
= 2 5 = = = 2
e g 5 z £ E B
= = = = o = ']
Xannegon 470 | 465 | 465 | 465 465 | 465 | 467
hb15| 525 (| 626 | 525 | 525 | 525 525
TpuanMmuToBas co- 565 | 555 - - - - 8555
CTaBIAKIIAN
c-RBApI] 700 | 700 700| 700 | 700 | 705| 700
782 782 780 783 783 785 780
800 802 — 803 802 802 800
Hauano mormone- 920 970 | 1010 [ 930 | 1020
aus, Si=0H-ne- 1080 | 1090 | 1080 | 1090 | 1090 | 1090 | 1090
(hopmanuonHLIe
KOse0aHma
Bagenarupie Koje- 1165 - (170 | 170 [ 1170 | 1167 | 1167
Ganna Si=0
Omnau - | 1600 | 1610 | - - 1590 | 1600
KapGonaTer 1870 | 1870 | 1850 [ 1870 | — 1800 | 1780

IDpumeyanne. JJaGoparopna CBKHHMW, anaantnk C. H. (hpojobpa.

1080 cem~', nomoca cpemmeil MATEHCHBHOCTH € Pa3/BOEHHLIM
murom (pyonerom) 803—780 em~!, caabas nomoca 695 em',
cpenuas moxoca H20—525 em™!' u Gonee muTeHCHBHAA 460—
470 em™,

B mpofax mua mecropossenwii JleGegunoe, HansaMuiseen,
Maitmoaam, Cepnegema, Bamaranumr mposaBieHa TPAIAMITO-
pas cocrapiaamman H65—550 em~'. OrHocuTesbHOE Yinupe-
e mogockl okoino 970 em~' cmjerenbersyer 00 ypeamue-
ann copepsmanna OH-rpynnst (Kypsa, fAra, Kpemanka, Ha-
monmeiseeM, Howxmmm  Topa, Hepgon). Beicokyio cremens
HeyInopanodenHoeTn Kpapna norassmnaiot VWHK-coexrper 8 mpo-
Gax ma Mectopomjennit Hpemanxa, Peiseem, Hypwsa, Maii-
sgosaam, Ceperiema, 910 BBIPAKAETCH B OTKIOHEHWH IIOJOCLI
525 eM™! o 515 em—1.

[Tonyuennsie COeRTPLL OTANYAIOTCA 110 WHTEHCHBIOCTH TI0-
aocer 1167—1080 em~'. Ilomm:kenme WHTEHCHBHOCTH, BEpo-
ATHO, CBHACTEILCTBYET 00  YMEHBIICHWI —KPHCTAILIMYHO-
CTH U YBeJUYeHUH J0Jn Xajdlejgona B npobax aratos [12].
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JlepusaTorpadpmsa

1loBejienne araTos NP HATPEBAHIM IIPOCIEREHO Ha Jle-
PHBATOTPAMMAX 1l CBA3AHO € OCOOCHHOCTAMHI CTPYKTYPBI XaJ-
uejona. Ilo cospemennniv npegerasaennam [ 6, 120], xanne-
7011 IpejicTaBasgeT cofoil arperat Meabuyaiinmx JeHJAPITHRIX
3ePeH o-KBAPIA ¢ MHOMKECTBOM MHKPOCKOMIYecknx cdepu-
YeCKHX 110]), 3aloJHeHnpX Bojoil m razom. llopsr Moryr OpiTh
OeCIops/lOtiO  pacCesHbl, TePMETHIHBI (3aKPBITBIE I1IOPHI),
cBA3ANLL MesK/ly coDOll B BIjle IEHOYeYHBIX arperaTos Il ¢ Bbl-
X0/0M Ha nopepxuocth (oTRpBITEE T0pni). Ilpm marpesammn
MexannaMm 00e3BORABAHMA TEPBBEIN M BTOPLIX IPOMCXOJNT ¢
pasImuHoil CKOPOCTBIO, UTO 1 OOYCJOBINBACT Ha KPHBLIX 1a-
rpepanis InogBJIeHUE HeCROJILRIIX IIITKOB 1HOTEPII Beca, BL’CLME\
ronkie pasmepst mop (0,01—1,3 mMeM) n pacceammslil xapak-
Tep BXOMRIEHHA B XaJjale/loH mpejonpe/leaioT ux HeoJlHoBpe-
MEHHYI) PA3repMeTH3aI[iio, 49TO OTPA/KAeTCA HA JIePHBATO-
rpammax B BHJIE r[p(_'HHbI‘I'tll"IHU Criaa;RennblX MHROB ¢ HU3KI-
MI MaRCITMYMaMII,

Iayuenue aratop Cenepo-Bocroka CCCP tepmmueckmyn
METO/[AMH [PHBEJIO K BRIBOJLY, YTO OHII CJOJKEHBI TIpenMyTie-
ersenno xaauegonom. B Ilenrpansnoit madoparopmm CBIITO
Opum  noayqenst jepusatorpammbt 16 obpasmos aratos ms
nagecor ot 1000 710 3000 mr (anamntukg B, 9. Turon).

B ucenenosanunix ofpasimax aratop mortepss peca Koued-
aeres ot 0,66 10 3,90%. 1lo xapakrepuneruram JITT u TT, o1-
PaKAOIIX JAHHAMIKY TIOTEPI Beca, araTsl PasjeleHsl Ha TPIX
IPyOOe: ¢ Manoif, cpejaHeil M BBICOKOIl ToTepeii Beca
(pue. 61, a, 6, 6; Tadn. 4). llepsasg rpynua odbeguuser oo-
pasnsr ¢ norepeit seca or 0,66 mo 1,09%, wropas or 1,0 mo
1,30, rperna — ot 1,30 mo 3,90% (cm. Tadm. 4).

Tepmorpadmueckne nccaeonanms aratos Cesepo-Boerora
CCCP norasanu, ¥To IpPH HATPEBANIN [IOTEPA BECa 3a cueT
OTKPBITBIX TI0D TPOHCXOAUT B Gojiee Y3KOM HHTEpBajie TeM-
HnepaTyp, 9eM 3a CYeT 3aKpPBITBLIX, UTO BIOJIHE COMOCTABIMO C
TPOSABICHAAMI ATATOR JIPYIHX PEITOHOB, ONMCAHHBIME B JIH-
teparype [G].

Ilepexoy XammenoHOB B BBICOKOTEMIEPATYPHYIO B-MOJII-
(mkanmo Kpapuma mpomexoanT Ge3 pPesko BHIPAYKERHOTO HH-
norepmmyeckoro adderra na wpueoit [[TA, a mua mexkoTopsix
aratos (Kpymumaxa, Ynrap, Kpemanka) om mnpaxrmdeckm
craasker, JPderr we olmapy:KmBaer cpasm ¢ moTepeii Beca
na xpuseix J[TT.

IToreps seca npm marpesammn o 100° cpasanma ¢ yjane-
nnem ajcopbnmonnoii ojer [121], a satem npm pannneiimenm
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Tabmmna 4
XapasTepuernka oGpasnos araTos 0o peayabTatam jepusarorpadum

gb Temueparypa Hurepsadii: notepn Beca
2 Iorepsn HHBELCHH (maxcumym JITT, °C)
2 5| Mecropoumsaenne | Beca az=f (wak-
. ML % ] cHyALREA, 1 2 \ 3
me ()]
1 | Kpysumanxa 0,62 Her 187 Het Her
2 | Xera .66 696 159 596 840
3 | Yuarap 0,72 a85 157 593 Her
4 | Cepmestema (0,92 Her 182 600 "
5 | Kpewmsiika 0,96 » Her Her 942
G | Maiin 1,03 » 182 12 Her
7 | Kanonumuigeem 1,06 H82 178 n82 723
8 | Jebepunoe 1,11 Her 181 608 810
9 | Bouna 111 595 218 595 0943
10 | Puiseem 1,14 594 200 504 887
11 | Bagaranuns 1,15 Caatuii 597 186 545 8(h)
12 | Hepon 1,31 503 152 508 ier
13 | Apmann 231 504 187 394 55
14 | Maitzosaan 1,32 583 153 583 800
15 | Papurini 1,39 500 134 549 77
16 | Oxa 3,00 572 188 507 | 935

IMpumewanune, Jadoparopna IJT CBIINO, anaanrux B, 9. Turos.

HATPeBAHHN — 32 CUET YHAJNCHIA COJACPHKUMOTO OTKPBITHIX
(200—250°) u sakpsireix (700—750°) mop.

ITo coormomeniio moTeph Beca 3a CYET OTKPLITHIX H 3a-
rgpuireix mop I'. I1. Bapcanos, M. E. flkosaesa [6] seijeasior
XaJmeIonel, ¥y KOTOPBIX HMOTEPI 34 CUET 3aKPBITEIX HOp GOJh-
mie, 9eM 3a CIeT OTKPBITBIX. [\ MepBBIM HPUHAIERAT Hempo-
JpavHble XaJieloHbl, KO BTOPBIM — IOJYIPO3PAYHBIE H IIPO-
csequBaonue. K naubosee npocBednBAIOIIM MOKIIO OTHECTH
XaJIe0Hbl MecToposRaennit Apmanb, Poiseen, Ranoumeiseenm,
Ceneniema, Kpemsinka,

Ararer Cenepo-Boctora npupierator pmmMatine OOJBITIIM
pasmoobpasmem oxpackn. Layuensr mandonee aprookpamen-
HDBIEe HX [)a.’iHOBKH,HU(‘TII—al'aTbI HEIII:]I[MI:]l!(‘e.\chOI"O MECTO-
poikiersa. B KOHIENTPHIECKH-30HATLHBIX TOJ0CAX BEITEIH-
I0TCA  APKO-Kpacibie, Oypele, JKeATBIe U 3eJIeHBIe  CJON
(em. pue. 22, 23). llenrpanbabie yIacTKR araTon HEPeIKO BEHI-
[MOJHEHBI AMETHCTOBIIHBIM TEMHO-CHPEHEBBIM KBAPIEM H MO-
puorom (e, pume. 23). IlparTuveckm Bce CION OKpPAIIeHE.
Upessrivaiino pejko Berpewaiores Genple aubo OecrserHble
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Pue. 61. Kpusnie narpesanus aratos ¢ norepeii seca, 9
a =-or 0,62 pe 0,96; 6 — or 1,03 no 1,15; e —or 1,31 mo 3,90

yuacTkir. TeM He MeHee CHERTPAJIBHEIM aHAJIN3OM HE YCTAHORB-
JIEHO AHOMAJBHBIX 3HAUEHHII RaKUX-THO0 HIeMenTon IHpmMe-
ceif, KOTopele MOTJIN OBl YRKa3aTh Ha Tpupoay okpackm. Cpej-
Hee cofepsRanme Jienesa B aratax amonMbineema, 1o man-
HBIM CIIERTPanLHoro anamsa yersipex npoo, 1,2% (CBRHII,
anamantuk JI. A. Iomosa),

Ilpn mayvemnum 10ji MUEPOCKOTOM TOHKHX CPE30B 3THX
araTos yCTAHOBIEHO BXOMICHHE B XaluleJoH Tao0yIspHBIX

96

@ BRIIOTCHUI Teds  Kpemie-
3eMa, WMMEIOLIEr0  3eJeHo-
BATO-0YPYI0, OPAIGREBYIO 1

477 Kpacmylo  okpacry  (jam-

#——’% T amerp raodyaeii or 0,1 jo
. I3

20 mrMm) (pue. 62, a, 6).
-~._i_ kil ~ [noGynn paccesnst mo Beeii

S=dhc =g
ke S Macce araTta 1 Ha Tpaxuie

| 477

T, [ 472 OTJCABHBIX 110510C ofpasyior

\,j) = Sy :—;}( crymenus (em. pue. 62, a),
== i gTO IpPHJAeT ITHM yuacT-

‘ ‘ Mrgprfray T~_| rr | HKaM  APRYIO oOKpacky. B
477 yuaACTRAX, T/Ie OTCYTCTBYET

‘ i W Aedon i !

{-r—: — ‘W’ﬂ: CJIONCTOCTB, IpOCX 0T
_4(__: B PaCKpHCTAIIIBAIMS  TIT00Y-
Te~f__|__ .| aapuwsix obpazosanmii. Ipn
P £z, orom dopmupyores cgepu-
,J’T' "_"'};}"r— HECKITE arperaThl Xallle;io

— 474 WA € 3aN0JHCHHEM I1leHT-
'T“"'“ f__‘__ 777 | paabnoii wactm ceper pa-

| re=—==—  IHAJNBHO-JIYYHCTBIM réTu-
e 2
2 577 \

TOM I OKpanmpammeM xaj-
i Greckie rraame &ﬂ - oearoHoBOro CJI0s Ha BHEII-

i 7 VT SRR I neit odoaouke cdepsr (pie.
' S i 63). Iloaocuarmii yuactok
e | T RalDHMBIBEEMCKOTO  araTa
N OBl M3yUeH B IOJHPOBAH-

Mg IOl TUIACTHIE 118  MIKpO-

| gednom pessume.  Tommmma
| i ‘ “==  mnacronun 0,5 MM, 2T0 TO-
=g BBOJIIN0 HAbA0IaTE 00 LeRT
777 J7g° B KajkJl0il  aHajluanpyemoil

TouKe. AHAIM30M YCTAHOB-
JIeTI0, UTO NHTEHCHBHO OKPAIIEHHbIe CJIOH, cofepsRallle Mak-
CHMAaIBIOe KOJIUecTso raobyieii, nantoaee GoraTel mHeresom
(puc. 64; Tada. 5). Jdeduunr B cymmax (cm. tada. 5) obwsc-
IITCA  TeM, 4TO B XAJME0HLI BXOMAT HHTEPCTHIMONTIAA
(amcopOimoHnas) Boja I 3aMeNAOIIe ATOMBI KHCJA0POJAA B
SiO-tTerpaspax rujpokcmALIBe TPYINLL [H]; 810 MOjUepRI-
paercs pannsimi TH-cnerTpos, a Takike cojiepsranieM ruapo-
Kemi-nonos B rujipooknciax Fe. Roamweereo sreseza B Tio-
Oyasx mamenseres ot 9.5 jo 5,0 moa.%, npn srom yuacTkm
¢ BBICOKIMII COIEPARAHIAMII XAPAKTEPHLI JUIA CIOCB € ILIOT-
Hoit Kpacuo-0ypoil oKpackoii,

i
" ) sonje «HRamebaxe» B TO-
i
|

&N
§4
S
S
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Tabamua 5

Xumuuecknii cocTas, Mac.% OTHEABHEIX ciao0er nojocuaroro arara, Mecropo:knenne KamoaMmbiseem

Touka HabmoneHns
Orn-
ceJa
1 2 3 & 5 6 7 8 9 10 | 11 l 12 13 14
Si0, 92,26 99,63 |[94,38 [ 90,40 | 98,06 | 99,26 | 87.95 | 86,37 | 98,20 92,39 [ 99,50 | 9573 | 93,79 | 93.84
AlO; 0,00 0,05 001 ] 000 002| 040| 0,08 0,03 | 0.00| 073 0,05 0.06 | 0,09 0,06
FeO 6,11 0,07 1,66 | 507 0,02 000 896 | 957 | 0.08| 534 0,02 0,03 | 0,00 0,00
MnO 0,05 0,00 0,06 | 002 000 000 0,04 000]| 004/ 000 0,07 0,02 | 0,00 0,00
MgO 0,00 0,00 0,00 001] 0,00| 000] 000] 003 000] 001 0,01 0,00 | 0,00 0,00
Na,0 0,06 0,10 0,08 | 0,00 | 0,00 | 0,00] 005 0,00 010 0,00 0,00 0,001 0,00 0,03
Ca0 0,00 0,01 001 | 002 000] 000| 005 0,04 000] 0,02 0,01 0.01] 0,04 0,00
K0 0,02 0,00 002( 002 002 005] 001] 002 001} 1,34 0,03 0,01 | 0,02 0,03
Cry0; 0,05 0,00 000 000 001 0,06 | 003 000] 003] 0,00 0,00 0,00 | 0.00 0,00
TiO2 0,06 0,04 000 0,09( 001] 001 0,00 000/ 000] 0,04 0,03 0.00 | 0.00 0,00
NiO 0,00 0,10 0,00 | 0,01| 006( 000| 000 000]| 007] 0,03 0,06 0,00 | 0,02 0,10
= 98,61 100,0 93,22 | 95,64 | 98,20 | 99,48 | 97,17 | 96,06 | 98,53 | 99.90 [ 99,79 05,86 | 93,93 [ 94,06
Xammemon | KReapm | Xaamepon Keapn Xaauenon Kpapm Xannemon

Mpumeganne «Kamefaxcy, aHAIN3Ll BHINOJHEHH 10 NPOGNI0, TepHeHINKYIAPHOMY moaocuaroctu; omepatop B. fl. Bopxonoes.




Pune. 62, Tnobyanpuuie BEAWYEHHNA rels KpeMHe3eMa B aratax
RananmuiBeeMa

Yeeaugenue: a — ¥ 150, 6 — X 300

ITo suenmio 10, 11, Measunk [56] n B. C. Bamunkoro [3],
nanbosnee sepoarioil Gopmoii nepenoca TpexBalenTHOTO JKe-
me3a B OJAMBHEHTPAJLIBIX PACTBOPAX ABJIACTCH KOMILIERC
Fe(OH)3, obmapaommii GoabIIoii CKIONIOCTHIO K arperamum
n OGI’){]-’!HBHHH]O KOJUIOITHBIX YacTHI, KOTOPBIE B JIAHHOM ClIy-
qae ROATYJAUPYIOT B TJH00YII COBMECTIIO € TeJAMH KpPeMHese-
Ma, a 3aTeM IpH I3MeHenuy TepMoJAnHaMATEcKoil obcramon-
RII RPACTANIM3YIOTCA ¢ o0pasoBammeM XammeaoHa, TETHTA,
rujporéTnta, JenunokporuTa (eMm. pue. 63). dror mporece
MOKIIO 1IPOCJIe/INTEL He TOJLKO Ha MecTopo;iieHm:m Hamoi-
MerseeM, oo 1w Ha pajge apyrux (Cememema, [lmentst m mp.).
BoamoisiioeTs Takoro mepenoca OYEBHHA IS MECTOPO/e-
HEIT Beeil ONECEIBAEMOIT araTonocioil MPOBHHIIAM,

IHomusmo TaOOVAAPHBIX BKIOYEHNI, XapakTePHmBIX  JJIA
RamanMuineeMa, B Xajmejone JPYIOX MecTOPOMKIENmil oTMe-
qamnnTcH MexaHmvYecrKHue BRINOYCHITH remMaTrHnra, rérnra
(pme. 65), aemmpoxpornra (pme. 66). Ilpmpona Bxosmenmns
ATHX MuHepaaon cpa3aHa INPeAMYHIECTBENHO CO BTOPAYHBIMH
nporeccamu, TPonexXoaaATMI B 3one roneprenesa [6, 17, 56,
60]. Orpammpsanme xannej0HOB 3a cYeT BTOPHYHEIX IPOIEC-
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Pue. 63. Xaane;iononpie ce-
POJONBL,  ODPABYIOLIHECH TpH
pacKkpueTALIN3ANN  rAodyanp-
HBIX BRIWOUennii, KanyaMbiBeeM.
Ilenrp eaosken  rujporérnrom

Yaeandedue:

a * 803
i — X 150;
& — X 240

COB B cBA3M ¢ 00pazoBanmeM THAPOOKHCIOR JKeJIe3a XapakTep-
HO JuIs poceninubix npoapirennit (Kpemsmura, Poiseem m jap.).
He mecrmouena BOZMOKHOCTH TIOABICHHA THIPOOKHCIOR jKe-
Jiesa OJJHOBPeMEHHO ¢ 00pa30BAHIEM XaJlle/loHa, TaK Kak Me-
CTOpO:ReHAS (JOPMHPOBAIICEH B OJIM3N0BEPXHOCTHBIX YCIOBI-
AX, 9T0 o0ecHevmBaeT yvacTHe B THIPOTCPMAJILHOM IIpPO-
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Pue. 64, Xapakrep uaMenenus KOHIEHTPAINI KPEMHIA 1 ReAe3a
B TCMHO- H CBETJI0-0KPAlICHIBIX nojocax arata Ransumbiseen

ITpohiib HOAYYEH CKAHNPOBAHMCM B HENPCPLIBHOM PeHNIMe HA MHKPOAHAJIN-
sarope «RameGake» («Camebax») 1o npodmiio, 1epiueiinEyBpaomMy  10J0¢-
qarocTH, B TOUKAX J—I2 pBILOJHEH KoJjnuecrseinblii muipoananns (radi. 5)

recee Bago3mbIX B0, 000TANCHHBLIX PABIHUIBIME KOMIONCH-
TAMI, B TOM YHCJE T JREJICZ0M.

@Deppueud pur yeranosien ma Mecropods/iennax Kanpnmbi-
peeM  u KRpemsnka B Bujge uepseoOpasubix  obocobaennit
(pue. 67, a, 6) n npejpcrapasger cofoil BOIHYIO JIBYOKHCH e-
aeza. Teopermuecknii cocras ero o Qopmyae 2,5 Fe.O,-
4,5 H,0 rakos: Fe.0,—83,12%, H.O —16,88%. Suaunrens-
HOE COJIeP:RaHIe KPeMieseMa B IPHPOILIX 0CAJIRAX BOJIHOI
ORMCH JREIE3a ABIACTCH CHCACTBIEM HHEPruydnoil ajgcopomnm
Si0, rujapookneaaMu kedesa, KOTopas YCTAHOBJICHA DKCIe-
pusmentagasino  [17]. [poanamusuposannbie  BRIOYeNAA  Ha
Mectopomieninn Kpemsiika coorserersyior 1o cocrasy gep-
purmapnry: K.0 —0,00; FeO —55,87; Na,0 —0,00; CaO —
0.29; Ti0,—0,00; Si0.,—11,36; Cr.0,—1.04; ALO;—0,11;
MnO —0,13; MgO —0,02; ¥—68,81, mac.% («RHamebakrce»,
CBRHWH, anamrrnr B, . Bopxopoes). IHa cymmapuyio
sojry H.GF u 1LO~ npuxoanresn okono 30 mac. %, aro Brnoane
corocrasnMo ¢ apmaausamn Geppurnjapuron JInnenroro n Ka-
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Pue. 63, Papnanbmo-1yqmersii arperar rHAPOréTnra B Xaaieoue
Puiseem, ys. X150

Pue. 66. Kpueramas JAennjokporuTa B arperare Kpapra
Rpemanka, ys, X140

Pue. 67. Yepreobpasusie obocobaenns (eppurnjgpura B xaanejione
Rananmbiseem

Yeeanyenue: a — X 150; 6 — x 300

102



mmnexoro mecropossgennii [17], rae copep:xanne Fe,0,+
+Fe0—57,76—60,80%, a cymmapmoe cojiepiRaniie BOJBI —
31,62—32,56%.

B npupoje npn erapenmi mexojuoro (peppmrmapmra o6-
pasyloress  moclefloBaTedbHo:  (heppuripuT—>IceBoreMa-
mar—remarnt. C 9Toii no3uIEA MOKIO 00BLACHATE MeXaHHve-
CKIle BRIIOYUeN#s reMarnta p ararax. MakcuMaipnoe KOIH-
HECTRO jielesocoepsRauiux raodyaeil m BRIOYeHIE Manepa-
JOB TPYNNBI THAPOORMCIOB jKesie3d, a Takike namboiee M-
TeHcHBIoe OKPAIINBANNe IOIOC XaJle/[oHa 3aMedIeHo Ha
rpanuie cJaoes Ksapua m xamejona (M. pme. 58, a). 9o
ABJdenne MoKH0 o0BACHNTS Kak paduunpoBanme (oumiie-
HHE) KPeMHEKICJIOTHL 0T IpuMeceil THIPOOKHCIOB jRele3a
HpI Kpreramsannn kBapuessix  ciaoes. [lpomexommr Kak
Obl oTron npumeceil. Tawroil MexanmsM B KaKoif-To Mepe
coriiacyercs ¢ upejcranienmem uceiefosareneir [6] o za-
TOJTIENAN TIOP XaJIle/lona CMechlo BOJBI, TA30B M, MO-BAIH-
MOMY, PACTBOPEHHBIX KOMIIONCHTOR, B YACTHOCTH THIPOOKMC-
JOB JKeJe3a, BIMANNX Ha WHTEHCHBIOCTh OKPACKH CI0EB
arara.

Jenudokpokur samaserca  opnoit w3  MogmdERanmit
FeO(OH). OGpasosanie ero BoaMosRno B TeX CIyTasx, ROrja
mexofioe serfectno npegcrasieno Fe(OH), B xome oxucie-
HIDL Clauajia BO3HAKAOT CTPYRTYpPHo OIN3KHe K HEMY 3ele-
HblEe  TIPOME/KYTOYHBIC  IPOJIYKTEL — 11POTOICTHOKPOKITEL
[17]. Takume npoiyKTE YCTANOBICHE HA MECTOPO;KEHHN
HamoumsiBeeMm, rjie B 10J0CAX AraTOB HPOCIEKHBAIOTCA TI0-
CTemenHble Mepexojisl OKPACKI 0T 3elMeH0i K 3eleHOBATO-Oy-
poil 11 KpacHoil.

Rapioonaret e acaraz sipasorest mamboiee MO3MHIMHA 00-
pasosannamir, Hak Heriovenne B oTAenLiusix ofpasmax 1mpo-
Hece  MuHepanoofpasoBanmg  3aBEPINALTCS  OTIOKEHHEeM
mozjinero xaienona, Hax npapmio, xapGonaTsl 3aIloXnAIoT
neurpaibibie 4acTH B KeoJlax W MUIJIaJAHaX, peie BCTpe-
TATCH  Hepeceuernd Xaule/0HoR KaploHaTHBRIMI IPOHIII-
kamu. Hanboapmee wosmdecrso wapfoHaTtoB MpPOAyHEPYIOT
BYIRAHUTE ¢ Beicoknmir copepsrammsyn CaO. Coamkartasiv
anmann3oM M3MeleHslX BMenaonmx nopon (radr. 6) yera-
HOBIEIHO MAKCHMAILIO BBICOKOE COEP/Raime 9TOr0 KOMIOHet-
ta » Oasanprax Ouperoro mrato — nmpomepno 7,0% (ARL,
CBIRHUHW, awmammmux B. M. Manymnosa). B munmaammax
Ouberoro MecTopoIeHUs OTMeYaeTest 11 HandogbIIee PasHo-
obpasme MuHepasbHBIX BHJI0B KaploHATOR — KAJIBIUT, MaH-
TanoRaJIBLINT, pogoxposur. Munepansr JAHATHOCTHPOBAHEL 110
onrtmueckny KomeranTaM (Tabm. 7), onTmuecKmil 3HAK JUIA
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v01

Tadamua 6

Cocras M3MECHEHHBLIX araTOHOCHBIX HOopoj, Mﬂ(.‘.n/o

Mecropokienne Si0. TiO, AlOy FeO MnoO MgO Ca0 Na0 K.0 P.0; 10 98 | 116 1 z
JiweaTnn 77425 | 0202 | 11,366 ° 0888 | 0,019 | 0171 0,521 0.890 7.439 | 0,009 1.370 [ 99,000
MaittoBaam 73,008 | 0300 [ 13,470 | 1803 | 0035 | 0,342 1.423 | 3.6106 4,128 0,054 1,800 | 99,99
Yurap 79506 | 0.112 | 10338 | 1,540 | 0,026 | 0,100 | 0636 | 3196 | 3224 | 0013 | 1,310 | 100,001
Bamaramnuni: 85.470 | 0,140 6,800 | 0,720 0,024 0,180 (.420 1.750 2,430 0,009 2.150 | 100,093
ApMann 55396 | 1572 | 16,006 | 7.813 | 0413 | 3480 | 7.125 | 3.410 [ 1,207 | 0.648 | 3440 | 100,0
Ona 50.800 | 1.710 | 17.670 | 8.870 0,122 | 3.010 | 6840 3.070 1,570 | 0840 | 5780 | 99,282
flkampaaym 69,793 | 0,702 | 14,676 | 2.029 0,059 | 0211 3.624 2,031 | 4889 | 0,175 1,720 | 99,999
Ramosnmuisees 79943 | 0,114 10.639 | 0,849 0,005 0,016 0,378 2,428 4815 0,005 0,850 | 100.042
PriBeem 82,910 1 0,167 88271 0772 | 0,008 1 0016 0486 | 1,239 | 4,525 | 0,031 1,020 | 100.001

IODOpuMeTanne, AHAANZL BLIIOJIHERL HA ARL=72 000, apazntns B. 1. Manywiosa.




Taomana 7

Onrnucckne XapakTePUETHRI KAPOOHATOR I3 MECTOPOIR/ICHMIl araToB Cesepo-Boeroka CCCP

Xaparrepnerusa KaHnoumpireem OJLCKROe TaTo Pruiseem CejeneMa
Miutnepai Aparonnt Raapiut Ryrnaroput ()| Ponoxposur Aungkepur Raabuut
Mauranoramun-
1T
Dopayaa CalCO, CaCo, CaMn(CO.)a MnCO; CaFe (CO3) . CaCoO,
(CaMn)CO,
Ng 1.6%4—-1.68% 1,655—1.660 1,742—1,744 1.816—1,820 1,765-1.770 1.658—1.660
N 1.680)—1,682 - - - - -
Np 1.528—1,531 1.486—1.490 1.544—1,548 1.594—1,598 1,556—1,560 1,488—1,492
2y 18 0 0 0 (0 (0
Liper Kpesonniii Benwrit noay- Crerno-poso- fpro-pososuii | Kpemoso-ren- | Wienarosaro-Ge-
poapavHLIii LT TBIIT JIBIi
Mopdoaorma Meerporercaro- | Mearocpeame- | Jpyasr rpeden- | Roprn measo- | Meakosepmi- Meako-cpene-
HAJLITBIC BepPHICTBIT YATBIX KpueTaj-| 3epIieToro ar- | €TLHL arperat 3ePHICTLII
MPUEMEL arperat JA0B perata Ha arperar
Ieergomoptho- | Meraxpueras- RaJILIITE,
3B 110 KBApPILY | J5I IPHMAZ KT,
Jipyasr rpeden- HOYMKOBIIILLT
TATLIX KpPIceTait- arperar
IO
Paasmepnr odo- Jlo 25 B no- 0.5-3 o 50 5—15 0.2—1 0.3-3
cobxenii, mm nepevHIie o 50
1w go 40 Jdo 30

o NVJITHIHe HITI0




Pue. 68, Rpucramxant wapdonara, copMmposasimnecs B pesyabrare
cuurenernyHoro (?) poera ¢o caoneTbM EBapijiniom

@ — ¢ ocrpoii Bepunnoii; 6 — ¢ npurymaedsoil sepmunnoii, Oubncroe nnaro,
¥B. X 150

Beex obpasnos — mmaye. B ararax Oanckoro niaTo naiijiemnsl
VHIKaQJIBIble 00pasnsl: JIPpy3sl rpedenvaroro MaHraHOKaIb-
ouTa, naloMmuialonyme pos3sl, na japysax amerncra. lloeepx-
HOCTH KPHCTAJIOB MANTANORAIBLITA YAcTO ObIBACT LOKPBITA
TOHKOI KOPOYKOIL pojloxposnta, uto upmiaer rapbomary
APKUI pozosslil orrenor. Ha ognos ua yuaerkos a1oro Me-
CTOPO;KJICHIA YCTAHORBACH CHHIeHeTHYIBIT POCT KBApIHa o
rapbonara. (PopMmiposaniue TOMKOCIOHCTOH CTPYRTYPHI Kiap-
amHa corgacyercs ¢ odpasopanmeM crynemeil pocra ma rpa-
HAX Kpucrawios kapbounara (pue. 68, a, 6).

Ha secropossenmn anaiMeiseeM BeTpedeio OPLrumaii-
HOe CpacTaHlle apazoHuTa ¢ XalleaonoM, odpasyiollee cpoe-
oOpasnylo «miazgoByio» crpyrrypy. Tpoitnng npopacranms
aparonnta no [110] maer B cewenmin meesjoreKecaronaAILuble
odeprainig pasMeposM o 2 em s nonepednmie. [enrpannias
YACTL TPOIIMKRA 3aMelena RaJbIHToM, Mo clnaiiioern KoTo-
poro passur xauanenon [111] (pume. 69).

Ha mecroposaennn PeipeeM mapsijly ¢ KaJbITOM BCTpe
HACTCA AHKePHT, Cllaralonuit oT/ledbliple CJI0H B OHHKCAX,
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Pue. 69. Taaguarbii arar, ysm X3

Xaopur B Bufle YewryiiuaTeix arperaToB BXOANT B COCTAB
MOXOBBIX aratos Omperoro mrato (pue. 70).

Maprasur B KPeMSHCKIX ararax TPHCYTCTBYET B BIjie
NTOJILYATBIX, Pas/IinTao OPHEHTHPOBANHBIX KPUCTAJLIIORB J1O ',’l MM
o ypaennio., Odocofnenns mMapraszura 00BIMIO TIPIYPOUC-
Hbl K ICHTPAJIBHBEIM YYACTKAM MUHJAJIHHEL i 00pasyior
THE3Ta cpejill TMPoclIoes Kpapma m xajmnemoHa. Maprasnt ok-
PY/KEH Xalie/[0HOM, OKPAIeHHBIM B Toay0oBaTo-cephlii 1BeT,
Torga kak pes ocrasbHas vacTh o0pasma OKpAalleHa B Tell-
Iple, KOpIIHeBaTo-Kpacueie Tona (pme. 71).

Canopodnasa medv yeranomiena TPYNIoH mcciaegopatedieil
[92] » ararax roayGBIX I HeneJanlo-cepuix TOHOB H3 MECTO-
posienisg  muica Hlnomownsiii, Camopopmag aMefn JToKagi-
BYeTCs B HenTPalbHBIX YacTAX MOJOCTEI M 110 TPEIIIaM,
OPIEHTHPOBAHHEIM IO/l YIVIOM K IOJOCTATOCTH araTos, TJie
oHa ofpasyeT TOHUAIlIINe IUIACTHHRIL, JIeHJPUTHL M KpHCTAl-
OB OKTadapmueckoro raburyca. Pasmep srmwouenmit camopo-
noit Megm 3—5 MM. B otamume ot aratos Ypana n Hasaxcra-
na [114], rae mepuas Mumepasusanua IpuypoueHa K panHIM
pHTMaM  Xanne0n000pasoBaumsg, B aratax MeCTOPOK/(eHHs
merca Ilmonouneit oma mMeeT HDO3JNMIT HAJOMREHHEIT Xapak-
Tep.
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CrerTp oneMentop-npuMeceil B aratax 113 pasJmaaBIX Me-
cropossenmit (taGa. 8) B mesom orpaskaer cnenmury co-
crapa BMeniaomuyx mopox (eam. radua. 6).

Orverainpo TpoABIena TEHCHIIA TOBBIIICHI COJlepia-
nuit Cr, Ni, Co, Cu, Zn B ararax mectoposraennii, J0Kaam30-
RAMHBIX B HOPOJAX anjle2nTo-Ha3adbTOBOr0 COCTABA TI0 CPaB-
HEIHMI0 ¢ MeCTopO:Renusayi, ¢hOPMUPORANHBIMI B JINIAPI-
TO-J[AITOBLIX TOJIIax. Hopbimennsie cojlepmaning Zn sa
orgeasnsix mecroposaenuii (114—125 v/r), Beposrtno, cea-
3aHBL € TEOXHMINMECKOIl clennainsanieii pailona n odyeiaos-

JCHLE POCTPAHCTBONHON  OJAI30CTHI0 K TOTMMeTATHTeCKITM
MPOSBJICHIAM 11 CIIOCOOHOCTRIO IHIKA K PACCEH IO,

Ormmunrennioit geproil  Mecropoaicinil, cdopMmiposan-
muxesa B Gasajabrax, sgpiseress npeodaajianiie araTon, okpa-
IMEANLIX B X0Jdojiipie, roayhopato-cepeie tona. Boamoikno,
OTO CBARANO € BXOMJICHOEM B TIIX HCCTPYRTYPHOIT TIpIMe-
e Co, mockonbky okermepumentaasio noxaszano [107, 113],
YTO ORpATNBANNe KRAPI@A B CHING I TOJAYOLIe TOHA MOKer
HPORCXO;INTL  HPIE JODABJICHIIT B KPHCTAII000 DAy 010
CICTEMY PABITMUNLIX €T0 COC/IHCHITIT.

[lopeimennsie comepsianms mpuMecit O0opa  MoryT OBbITh
CBABANLI C BXOJKJIENHEM B XaJIe[oH Mexamnieckoil npumecn

Tatanna 8
Copepiranne sneMentop-npumeceii B ararax Cemepo-Boerora CCCP
r/r
(Dl'lll.\lallllll BMelR-
HLUX 1Opoj MecTopossienne
Cr Ni | Co | Cu Zn Sn

Tpaxwanuapnrosas| lasearn 30,51 55,0 3,5[34,5 2.3]|6,6

Omonoucroro yac- [Wegorm 150 9,7( 3,0[19,01 61,0(2.5

cuBa

Augeanro-dazannb- |Cepegema * 3141 8,6 3,025,001 45,0 (0,7

ToBas AJazeiickoro

IIATO

Angesnrosas u Iipecrosra 197,0 | 16,0 | 3,0/34,5| 390 (1,8

fasaanToBan

Ryppiicroro i [Ronpakonia 126,8 | 8,6 2,5(19,6] 41,0|2,3

Ouoiicro-bepeson-

CLOTO TI0sICOHR

Jamnr-nnnapuro- | Xeta 173 122,0| 2,1|21,5| 114.0 | 3,2

sas OUBI R anomsise ey 17.7 [ 10,0 2,3(26,7| 455 [3,0
Raunuamnan 36,4 116,5( 2,4/20,01 395 (2,6
Prisees * 64,0 [ 11,3 4.0\35,5 660 (4,5

/,\1!1103“""”““1 It Apyans 20,0 12,0 5,0120,0[ 52,0 (2,3

g‘lfﬁ:ﬁ’m"dﬂ TaxTaama 04,7 | 34,5| 4,0134,5| 52,0 3,6
Pripranayr 81,4 112,0110,0(39,5[ 2,3 4,5
Hemmuneroe 35.5 114,01 2,5126,0| 51,0 13,2
Huanpaam 26,5 (24,0 2,5:22,5( 42,012,6
flua 37,2 116,0( 7,0130,0] 710 |3,0
Hpessisa * 41,0 13,0 2,9133,5| 115,0 | 5,6
Nuyreesm 390 10,6 ( 3,3|38,0[ 1250 | 2,7
eryapuei 25,0 (14,5 3,5[20,0] 43.0 (2.5
P 17,0 116,01 5,2121,00" 36012,8

% ([’U[]:\lﬂllllUUllUFl OPHHAJUICTHOCT B BMCLAIOLLUX  1OPO NPeAnoJoainTe L,

r/m Mace.%

Ph I Ag | Ga | Ge

H ‘ Ile Ca Mg Mn Ti Fe
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11.8 10,02 [3.0(3,8 280 1.2 | 90 | 005 |03 |0,03 1.7
A4 0420 |5, 1)3,8) 57.0| 1.2 | 033 | 006 | 001 | 010 [ 14

32 10,143 [2.0]5,6/ 90,0 132 | 007 | 0,06 [ 003 |0.007 | 16

22 | 0,100 [3,00,8 228| 83 | 03 0.1 0,02 (0004 1.2

31 {0110 |2,7(0,8 168 02 0.2 0,03 1002 [0007 | 1.7

94 |000 [3,6]3,4] 241| 94 [ 013 | 004 | 0,02 1001 | 14
44 | 0,015 [3,4]5,7| 436 | 17,2 | 0.08 [ 0,06 (001 [0.01 [,2
56 10119 |2.8/3,0 259 7.8 | 007 | 007 002 | 0,01 1.6
0.5 | 0153 4,4 7,0 543 200 | 040 | 0,40 | 0,02 |05 | 2.2
28 | 0,117 !13,5(0,7| 233 | 98 | 021 | 04 | 004 [002 1.6
0,5 | 0,461 |3,5/4,00 378 | 105 [ 06 0,23 | 0,02 | 0,01 22
139 | 0020 |4,013,5| 409 | 88|35 | 042 (042 | 003 [ 10
3.8 |0.45 (3,3/5,3 809 [ 158 | 0,08 0,05 | 0,02 | 003 1.4
3;1 0,120 |3,8| 4,3| 538 11,5 | 0,09 | 005 | 002 |0004 | 1.4
50 | 0450 [3,5/3,9) 30.1] 104 | 021 047 1004 | 0,13 1.3
148 [0.133 (3,1|3,1| 168,0 | 102 [ 0,16 011 | 0,018 [ 0,03 1.4
6,6 |0.190 [1,3/9,8 43,2 205 | 0,07 0,05 10,02 | 0007 | 1.4
45 10020 (3,33,3( 1000 12 | 010 005 (0,02 |0000) 1.2
78 lot08 12,502,501 3541 121009 1007 10013 | 0,01 41

IMIpumMeuanne CHeKTpansHEIL MOJYKOJANYECTBe bl  aHaIu3, aHaJIHTHR
JI. A, ITomosa.
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Pue. 70. Candupunossiii araT ¢ KBapueBo-araToBMM AAPOM
Oaperoe miaaro, ym. X2

Pue. 71. Maprasur B ararte
Kpemanka, ym. X2




rHpoOOPALIITA, OTJI0MKCHNE KOTOPOTO CBASLIBACTCA C BYJKA-
HUYECKOIT JIeATeALHOCTBIO 1 ropsanMin meroummkamin [45].

MunepanorinuecKuMin  neegae/loBaiiMy,  Tagny odpasom,
YCTAHOBICHO, YTO B CHOMEHIT araTon NIABHYI0 POJL UTPAIoT
MILHEPAJIBL KPeMHeseMa: Xauiegol, o-KpHucTodaanT, c-Kpapiy,
O,  KBaplyH,— Iocje/jjosare/bio ()Gpaaymuuwcu BooBe
PUTMITIHO-CIONCTHIX arperaTon Ha CTCHKAX MOJ0CTel BO BMe-
WALIX  ByJkanniecknxy  nopojax. Tewerypueiii  pueynox
OLPECIACTES 0coDCHIOCTAMIT MOPGOJTOrII HOJ0CTe BBILIOJ-
HeHUA, CTPYRTYPHBIMIL CBOMCTBAMII MIHLEPAJIOn KpemiledeMma,
KOJHIECTBOM H MOIHOCTEIO PITMOR TeIEOTHORCIIA, XapakTe-
POM JIHATCHETHICCKIX TIPOICCCOB, COCTABOM IIIMEHTIPY 0ITHX
BENICCTE I KOHMIEHTPAIMAMI CJIAraiomiux HX KOMIOHCHTOB.

Oraoskenne MuHepaion TPONCXOAINIO B YCJAOBIAX 1yJbca-
[ITOHIOT0 PEsKIMA, 0 MM CBIJIeTeALCTBYCT JBYX- Il TPeXakT-
HBIIl XaparTep 3anoJimenns MHOHJaInil, OTPakaloUmicsa B
HOBTOPAIOIIHXCA PHTMAX claraliuux arat munepaios. Orio-
deHne KaplonaTos OTHOCHTCH K HO3AHUM cTagmsaM Gopmupo-
BAHMA AraTtoB, YCTAHOBJCHBI CAYYall CHHTEHETHIHOTO OTI0-
JRennA Kapoonata 1l Xajieona.

B okpacke aratos npuHinMaT yuactie THAPOOKHCIBL jie-
neza, 00pas3ylouyiecs Kak B THOEPreHnbiX, Tak Il B THIOTeH-
HeIX yeaonuax. Dopymel npHeyTCTBHA MX B aratax pasmooi-
Pa3HBL: HTO W YUaCTHEe B 3ANOJHCHHH TOP B XaJle/0He, H 00-
pasoBamme IA0OVIAPHBIX BKIIOYEHNIT COBMCCTHO € TeJsIMIT
KpeMHe3eMa, m BXOilenue B (opMe MexanmuecKmx BRIove-
HIL srejiedocojiepmaninx Muuepamos. Ipupoga roay0six u
CePBIX OKPACOK IOKA Te H3YYeHa 1 IPeIHoJ0KITEIBI0 CBI-
aplpaeTeA ¢ npuMmechio kobaawra. Ha okpacky xamamemona, 1o-
BIJIIMOMY, BIHAIOT Tak/ke cTpyRTypmbie mpamecn Nat, ALt
m Lit.

ChoekTp MHOKPOIEMENnTOB, YCTAHOBIEHHLIT B araTax, cBi-
3aH TPEHMYLIECTREHHO € MEXaHNYecKUMII  BRIOTEHTAMII
TBEP/BIX TACTHI[ W HAXOJNTCSA B TPAMOIT 3aBHCHMOCTH OT ¢OC-
TABA BMEIAIOIINX TOPHBIX ITOPOJ.



I'nasa 6

YCJIOBUA PA3BUTIIA
ATATOOBPA3OBAHUA
OCHOBHBIE
TEOPETHYECRUE BOITPOCHI

Meropus pazsntia B3NTAOB HA NPONEXOIK(CHIIC ATATOB

Passurtue B3rasos meclefoparteseil na TEHE3HC ATaTon
He OTMACTCH KAROI-I1100 1MOCHeJIOBATEALIIOCTLIO T O1pejie-
JEHHOCTHIO B OlleHKe MecTa u pUJlII ])ﬂ:l.’ﬂl‘[illﬂx reoJioro-re-
HETHYCCRUX ll[)()ll,ect'-OB B ill'aTO('J(lpﬁij()B'xllI!l1[.

Eime B npounuiom sexe nmonsiTka 00LICHCHIA HPITIHH BO3-
HITKHOBEHII PUTMIMCCKIX CTPYRTYpP 1pl o0pasoBaHum ara-
Ton Onuta cjteaana Herrepatom [80]. 1o ero muenmo, nogmsie
pacTBOpPLl KpeMHeseMa, IpRyJmpoBansmme n tomxmax shdy-
SHBHLIX ll(lpﬂ,[[, IIIJ(.JIII.IHEIJIH. B IIOJIOCTH BBITOJHENIS 110 OT-
JeJILITBIM HPOBOJIANIINM RKamaJjgaM I Ha WX CTeHRax CJIOIT 3a
CJOeM oTjiaraJjim XaJualle/[0H.

B mawaie TeKymiero croJieTHs coBceM IHoe o0bicHeHme
MexaHm3My (JOPMEPOBAHIA ATATOB HA OCHOBE OIBITOB 110 Tud-
(hysmonmoil KpHCTAIINBAINI BEIECTB B TeAAX IPE/TOMKII
P. Jluseranr [80, 110]. B peayabrate nponejeniibix aKkciepi-
MeHnTon MM GBIJIO YCTaHnoBJgCcHO, 4TO pIITMI['IIlUCTh MOMKeT GHTI;
CEABANA ¢ PeAKIMOHHLIM B3auMojeiictoimem auddyaampyio-
IIHX "epe3 redib BeIecTs, BBIZBIBAIONIIX B KOHETHOM CcHueTe
KOJBIEBOE paccaoenne Kak KOMIOHIHOI cpesl, Tak W obpa-
3YIOMIETOCA B Heil mHIMenTa.

B 1920 r. O. Peiic [80], passusasg Toury speuns llerre-
pam. BhiCKa3aJl le(.’;llIO.TI()}l\'EUHO, UTO0 NMOCTVIIIEHHEe pacTBO-
])UH, "3 I{OTO])I:IK I} ,'LEL‘II)II[HU]I”CM ll])(_JllL‘X()jL!l.?lﬂ OoTJo:emnmne
xXaJue/iona, B noJlocTh K])]ICTE].TIJIIIFIHIIUI-I OCYIIeCTBAAIOCE TIV-
TeM np()ca'llmanuﬂ CKBO3b HDPHGTBIG CTCH KM,

COlipeuHOHHaH rumnoTesa oTJoMmenug MHHBpaJ’[OB HPEMIIC-
3eMa B araTOBBLIX MOJOCTAX MMOJIYYMIA CBOE Jlalbiieiiniee pas-
e B padore IL I1. TTmmmenxo [80]. Coraacno ero npeji-
CTABJIEHIAM, IPOHNKHOBEHNE KPEMHEKICHOTHLIX PacTBOPOB
B KPHCTAIIM3ANA0HHLIe KAMEePEI OCYILeCTBIAI0CH TePe3 MOPLI
1 Pa3ImyHble MPOBOJIANINE KaHAJ Bl (KPYIHBIC TPEeImubl, ToH-
Kil¢ TIPOBOJHWKH) B CTeHKaX Kamep. BoJbInmuiucTry araTon
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(opmMupoBazoch B JKBJIKON W razoobpasnoil cpefe; TaKk Ha3BI-
BAEMBIE MOXOBBIC AraTel — 3 Kowromjauelx pacrsopos. Tex-
CTYPHO-CTPYRTYPHBIIL PUCYHOK [10J0CTEll BBILOJHEHUH, 110 eT0
MHEHHI0, 3aBHCHT OT CKOPOCTH HOCTYINICHIA PACTBOPOB, KO-
JUYCCTBA, PasMepoB M pacuojo/kenus KaHa/JloB HPUHTORa MI-
Hepagusosaunvx Boj.  Orjoikenne XajlejoHa Hocujio puT-
MUYHBIT XapaKTep, HpuuYeM Ka#iblil HOBBIHLD cloil oTjiarajcd
YiKe Ha TOTOBYIO HOBEPXHOCTDL npeabljlyuero.

Xpomarorpapuueckue nponeccst LI IL. INmwaimunenko ue
CBASBIBAJI ¢ PUTMHUYECKOM MUHEPATOOTI0/KENIIeM 1 paceMar-
PHBAI KAK CJIEJACTBIE HPOINTHIBAHMS ATATOB BOJHBIMII PacT-
BOpAMIL, cofepiRaniuMm nurMentupyoume semecrsa. lloss-
JeHie XPyCcraJieBH/IHOTO KBAapHa B IEUTPAILHBIX TacTAX
JKeo, 10 ero MHEHHIO, FBIAETCA CJe/CTBHeM [uareHeTHTe-
CKHX IPOIECccOoB, CONPOBOKAAIMEXCA Y/ aJeHHeM IUTMeHnTa
M «BRUleNeHneM ropuoro xpycrans» (c. 294). B urore cue-
JIAH BBIBOJ, 4T0 (JOPMUpOBAHIE araToB HPOHCXOIUT B Pe3ylb
Tare KPHCTAIIHZAIHONNOTO PUTMHYECKOTO OTIOMEHI KpPeM-
nesema (xanmejona). CHomersii ke xapaktep pacupejiene-
A THCrMenta cBgsan ¢ JugQY3HOHABIM TPOHHKHOBEHITEM
pacTBopoB B CTpyKTypho 1e Jjuddepennupopaninii  redin.

W3 msmomennoro jloeraTouino XOponio BHIHA IIPOTHBOPE-
aupoers saraagos 1L 1L Twannenko, upessie seero, na npu-
pojly ORpamupanng aratTos. B O/lHOM ¢Jlydae OH ropopur 0
IPOABJIEHIT Oh'pilLHlIBaHllH araTon 3a cuer ][pOllll']‘bil!ﬂIlHﬂ nx
pacTBOpaMm, COJePIRAIUMIT IITMEHTHPYION{Ie BeIecTBa, T, €.
KaKk 0 HaJ0MeninoM npoiecce. B Apyrom — kak o pesyiabrate
PeARIIMOHHOI0 B3anMofieiicToig peneaeTsue Juddysnn B re-
JSX KOMIOHEHTOR, 00pasyonux ORpaIiennple clIoi, T. e. Kak
O HNePpBHYHOM IIpolecce, 1npe/iecTsylouieM jqaareneay rujipo-
rejeit moodpasosapmo  arartos, OcraeTess TaK:Ke HESCHBIM,
HPHHUMAJIN JIE YUACTHEe KOJUTONIHBIC PAacTBOPBI B OTJIOMKEHU I
Xaeiona, cozjlaonero odjeraniie o ropu3oHTAILHO-TIO-
JOCYATEIE TCKCTYPBL araTOBLIX BBITOIHEH I,

Bosnee ompejiesenno o TPHpoae THAPOTEPMATBLHBIX pac-
TBOPOR, TPHHAMABIINX VYacTHe B 00pPA30BAHHN araTOBBIX BBI-
nojrmennii, peickassisaerces [l 1L I'puropees. B psajge pabor
[22, 23] nwm 000CHOBBIBACTCS MCTHHHAS MOHHO-MOJIEK Y5 PHAS
IPUPOIA THAPOTEPM, TIPAHAMABIMHX y4YacTHe B o0pasoBanmi
NJIEJIOHOBBIX JKEO]L.

OpHosHayHo  KOWIOWAHON  THIIOTe3e araToo0pasoBamms
orjpaer npeanodrenne JI. B, Dupeos [105]. Ha ocmosanun
JICTAILHOTO U3YTEHUA THIMYHON JKEOJBl 0JIHOTO M3 MEecTo-
pompennii Cerepo-Boeroka CCCP (mo-ujnmomy, Mecropomni-
penus OQULCKOE TIATO) OH NPHIIET K BBIBOAY, UTO KpPHCTA-
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JUBATIA KPEMHERICAOTEL B HOJ0CTH BBITOJHEHNS HPOUCXOIH-
aa noede uamenenns kak ee gopmul, tak u obmema. «Oipa-
doBanpne XaJjie/lona, Kpapiiga n Kpapia oCcyIecTs/Ia1och ue
HOCTeIeHHOIl KPHCTAIN3AaNAel HX NpPH BLIOAJICHIN Kpemue-
KHCJOTLL U3 HCTHHHBIX PACTBOPOB, 4 B YCJAOBHAX IIOJHOTO 3a-
HOJHEH IS MOJOCTH  KOIOUH0I  KpemuexuciorToiiy  (c. 89).

Jlanbueiiniee nayvenie araToBeIX sRe0J I MUHATNI 1pi-
BEJIO HEROTOPBIX ABTOPOB K BBIBOJY 00 HX CH0HOI, KOMOM-
nuposaunoii npupoje obpasosanug. Tag, A. X. XakuMosbiM
[108] na npumepe Hjkesanckoro mecroposjienns B Apme-
HINL [IPHBEJIeHBI IANHBe 0 TOM, 4T0 (JopMHUpOBanHe araToBBIX
RBITOJHEHIT TPONCXOJULI0 B YEJIOBUAX «IIOCTEINEHHOTo 1ajie-
Hilf KOHIEHTPATIN PACTBOPOB 0T BHICOKOKOHIEHTPHPOBANHLIX
KOJIOMJIHBIX K HCTHHHO-MOJERYJISPHBIMY (€. D), 410 obecre-
YHBAJIO CMeHy aMOpP(HBIX PABHOBUHOCTEIl KpeMmHeaeMa Kpi-
crasndeckumu. IIpoHNKHOBEHEE PACTBOPOB, IO €TI0 MIEHHI,
HPOHCXOIIIO 110 MHOTOYHCAEHIBIM PasHOBO3PACTHBIM KaHa-
JaM, a4 TAaKike depes Hopel B 10pojie, BMem@aomeii  1noaoeTi
KPUCTAIIBATI,

Barasitam sa npnpojly araTor Kak HA MeTakoUIONIHYIO
cucremy orjawor  upejunourenne B, M HaiGopojpun n
A. A. Cuyopos [64], wortopsie na ocnobe amajinsa JAHIBIX
()G VCJAOBUAX [i)UpMHpO!HlIIHH INIACTHHYATBIX arperaTos Ksap-
na, 1nm|poxo pacipocTpaHenublx Ha G.TIHIHIUI!O]J.\'II(lC'I‘IIl:I.\' 30-
J0TO-CepPedPAHBIX MECTOPOIKICHIAX BYJIKAHHUECKUX TTOACON 11
B araTospix keojax u muijaannax o@@ysusos, nupunLin K
BRIBOJLY O TOM, 4TO «ILIACTHHYATBIE arperartel Kpapua cdop-
MEPOBAIICE U3 ROJIOIHLIX PACTBOPOB PA3JMYHON KOHIEHT-
paymi... B pesyibrate cTpykTypuposanusi reasn (e, 237).
IIpn HTOM BBICOKME KOHIEHTPAIMH (KpeMHE3eMa B Tene»
(c. 238) cnocoberpopasmn 00PAZOBANNI0  PHTMITUHO-TIOIOCYA-
ThIX arperaToB, HU3KNe — IIACTHHYATEIX KAPRACOB,

I’:ﬂl( BIJIHO M3 N3JT0MRENHOro, BO B3rgjlax lICC.’Il“'lllliﬂTO.'ll‘l't
HAa TEHEe3Ne araTon 1 HPHPOJY aratoofpasyiougx pacTBopon
ner exmuoro muenns. Tewm e Menee Bee exojsuTes B 1pejl-
cTaBIeHm, 1T0 (GOPMUPOBAHIE ATATOR NPOHCXO/ULIO PEHMY-
HIECTBEHHO B BYJKAHHYECKHX 1OPOJAX, B MaJoraydHHHoil
00CTANOBKE, B OCHOBHOM 13 KPEMHEKHCIOTHBIX PACTBOPOB.
Ojpako upit HTOM OJHI OTJAIOT TPEANOUTEeHITe KOJTOM /I LIM
cpejlaM, JIpyrue — HoHHO-MOJCKYJIAPHBIM, TPeTLI 1pejiioja-
rapT n3MeHenue B rnponecce MIIll(’.pﬂ.’lOOGpﬂ:!UHHll"ﬂ XaparTe-
pa pPacTBOPOB OT BHICOKONCHEPCHBIX KOJJIOIJIHBIX JI0 HETHH-
HBEIX HOHHO-MOJERYJISPHBIX.

Ha yenosus dopMupopanis araToBeiX MecTOPOM/EINIT
VEassBaor paymvupie npusgarn. O duanko-xuMmmdeckoi oo-

14



ecTanoBKe araToo0pasoBaHNs CBHJICTEJLCTBYIOT MIHEPATOTIS
ATATOBBIX BHIJIEICHHIT, TCKCTYPHO-CTPYKTYPHBIE 0COOCHHOCTH
MUHECPAILHLIX TAPATCHE3NCOR, COCTAR, ArperaTnoe CocTosHIe
ITeMIEPATYPHBIC [PEBPALIEHIT BRJAKYCHNIT B MIIHepajax
aratos, nakoner, Mopdojaorng I ocodbeHnoeTIl paclipeieresn
MITHJAIHH, JUTOMNSE 1 KNI BBITOJHEHIA B 1IPOCTPAHCTRE.

Psijt npuanakon, cpeiint KOTOPBIX CJHEIYeT HazBaTh HEepe/Iko
aMOpQHBIil 00JUK NPOAYKTOR BBIIOJHEHIS $KEO 1 MIHJIAJII,
nnorga warteunocth popm (Kommomopdiam), ToHRYIO Tapad-
JEILHO-CIONCTYI0  PHTMITYHOCTE, HaJm4me crergiduuaecknx
MHUKPOBRIWYCHNIT B MIHEPAJaX, YKA3BIBAIOT HA HepBIYHO
KOJUIONJIHOE COCTOSIIE MCXOJHBIX THPOTePMAJILHLIX PacTBO-
poB, 3a cvueT KOTOPRIX 1710 (DOPMEPOBANTE aTATOBRIX BHIOJ-
HeHuit,

ITpunnmasn Bo BHMAIIE, YTO B 3HATHTENLIOI ¢BOEIT dacTi
aratossie 00pA30BAHNA CJ0KEHBl MHHEPAJAMIT KpeMiesema,
HpejieTaBlisieTes 1eaecoodpasubiM PAcCMOTPeTh MEXAHI3M 11X
00pasoBamiisg ¢ YUCTOM CBECHHI 0 CBOHCTBAX BOJBL 11 BOJIBIX
PACTBOPOB 11 0 NOBJGHIIT KpeMieseMa B THPOTE PMAJbLIoi
00CTANOBKE,

0 HekoTOpPBIX CBONCTRAX W 0CODEHHOCTAX MOBEEHIS ROJIHI
B HPHIIOBEPXHOCTHBIX YCJIOBHAX

Jloerimenis ¢TpyRTy pHoil XuMii n o0Jacti uay e
CTPOCHTIS M CBOICTB BOILI 11 B TOM HICIE B HPHIOREHIN K Meo-
JOPMYECKIM TTPOIeCccaM CBABANBL, HPeAe BCETo, ¢ HMemaMil
rakux neeaeposarencii, kax /L. Bepiax w1, Qayaep [8],
I B. Bokuit [11]. A. B. Komeanounu [40], I'. I'. Maaen-
ko [53], T'. A. Kpecron [47], I1. A. Kpwoxos [48], O. 51. Ca-
moitzos [88], B. B. Jlepsirnu [25], A. M. Baox [10] u ap.

Hasecrno, uro Boga apisgeTcsd OJHUM U3 BayRIeimnx xi-
MUUECKHX COeJIMHEeNHIT, 01a BO MHOTOM OIpejleJigeT X0 i Ha-
Hpasienue passuTisg OOJBIIIHCTEA TeOJOMHYeCKHX  Tpolec-
con. Mesjly TemM 970 BEIIeCTBO TOUTH TO BCCM CBOUM (huisi-
9ECKUM CBOMCTBAM alOMAJBLIO W, ABIAACH OJLHAM W3 THAPI-
jpos aaemenros VI-B nojrpyiune;, no pgajgy ¢sonx oCHOBHBIX
XAPAKTEPHUCTHE BBIIAJACT 13 HTOIT NOATPYIIBL. ANOMAJLILL
WIARIeNHe,  CONPOBOAK/AINEECH CHRATHCM, a Te pACIpe-
niem; Boapacranne wiornoetn or 0 o 4° C ¢ moeneyongnm
yOpiBammeM; ckaukoo0pasHoe yBeJmienine TelaoeMKOCTH TIPH
[IARJICHAM JbJla; MaMeHeHe TeIoeMKOCTH TIPH HATPeBaHnil
¢ MuanMyMoM npi 34.5° C 1 HocHeyIonmM ¢¢ MOBBIIEeHTeM;
VMelLIenine BA3KOCTH PACTBOPOB B HUTEPBAJE TeMIEpaTy)
0—30° C; wecooTrercTRIe TEMIEPATY]D TUIABICHIT W KUTICHI
BOJABL ODIIEMY XOJlY H3MEeHeHIsE HTHX HapaMeTpos s THAPIH-
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nos VI-B noprpynust aaemenrtos. Mexojs na obmx saromno-
MepHOoCTei, CBOICTBENIBIX THAPHAAM JTHX dJIeMenTon, Oes
VUeTa BOJAOPOAHBIX CBAZCIH TEMIePaTypa IIaBJIenns Bojibl 0Ji-
sgua ou1th (—120°C), a wonenns (—112°C). B nnrepsadne
55—60° C mabGmonaeres anoMaJnIioe IaMenenie 1meJgoro paja
apyrux  (PU3NTECKNX CBOMCTE BOJBI: MHHIMAJILILL HOJAPI-
3yeMOCTDL, aqnadaTHieckoe CHKATHEe, BOIPACTAET ABYKOTEpe-
naqa [10].

Jlatst ONENKI POt BOBL B PA3BHTHH TEOJOTMYECKNX MpPO-
meccos 0cODEHHO BAKHLIM aHOMAJLHLIM CROICTROM ee SBJIAeT-
e HeodBYailHo BEICOKasd eoco0ioCcTh PACTBOPATL HOMHEBIC Be-
mieersa. Jlos pacTROpennsg XUMIUECKIX COeINTCITTT TOHIOTro
TIHIIAQ HEOﬁXOﬂllel Tarme YCJOBIH, Ilp][ li()’l'(}])bi.\' H:!ﬂl'lMﬂﬂEl"ICT-
BHE MY MOJIeKYJaMIl PACTBOPUTENST W MOHAMM PACTBOPSIO-
MIerocHa BelectBa 0bLI0 OBl CHILHEE ME/RIONHOTO B3anMo[eii-
crist B Bemecrse, [lpospiaenne y Boapl Taroil crnocoGmocTit
OIpe/leIALTCS ee HCKIOYHTEILI0 BRICOKOIT JIMDIERTPHTeCKOI
HPOHUIIAEMOCTEIO, BEJNYINHA ROTOPOii npejerasiser coboii or-
Homrenue ¢ BHalIMOJIBf-iC'l‘BHH HOHOB ¢ NPOTHBOIOJOZRHBIMIT
3apdajlaMi B BakyyMme 1 B BOJe I'I]'J]fl Heu3MeHHocTIn piiCC’I'O}]ill”[
messy sapagavi [45]. Jlas kommarioit remeparypel vTo o1-
nonente pasio 80. Bee apyrue rujgpnuer VI-B mojarpynmsr xa-
PAKTEPUBYIOTCS MUOTO MEHLITITMIT BEIIYIIAMI AHAIeRTpHYe-
ckoii npommmaemoctn — ot 10 go 50 [10]. Taxas suicoxas
JHATERTPIYecKas NPOHUIAEMOCTh BOJBL B 3HAUNTEALIOIN cre-
HEHIE OITPeIeIACTCH IPUCY TCTBIEM B Heii TaK HA3bIBAeMbIX BO-
Joponubx cpazeil. Posb Bojopoja npi 5ToM CBOIHTCS K TOMY,
UTO OH, Y#e KOBAJIEHTHO CBAZAHHBIT ¢ OJIHIM aTOMOM, B3aHMO-
JefCTBYeT I ¢ JIPYTHM DJIeKTPOOTPHIIATEALHBIM ATOMOM, XOTA 0
menee aktusno [117].

Hammaie Bogoponsix esgzeil B Boje obecHevnBaeT BHICO-
KYI0 CTETeHb YIOPSA0YeniiocTii €€ CTPYKTY Pbl, 4T0 cOMmRaeT
€e ¢ TBePABIMI KpHeTaumaecknMi rexami, Bymecre ¢ rem wem
Goapilie B cHCTEME MOJEKYJ, O0LeHHennsX BOJOPOTHBIMIT
CBAZAMI, TEM BBIIIE BAZKOCTH BOJBI 1 TEM HIZKE ee 1PoIIKa0-
mre cpoitersa. Opmaxo npu remneparype suime 200° C poja
TePALT CBOH BOMOPOJHBIE CBIABIL.

ITpeapacnonomennoctn erpykTyproil sueiikn Bojsl K 0b-
Paz’oBaHMIIO BOJOPO/IHOTO MOCTHERA ¢ JIPYroil Toohnoii sueiiroi
onpejiesigeT ee crocodHOCTL K OPHeHTAIMONTON MOJAPI3ATIHIL,
Ilo mepe moBbITeHNsT TEMIEpPaTypsl BEJANYIHA OPHEHTAIHON-
HOIT TIOJAPHBANAN TOHARACTCS, CTAHOBUTCS MelLITe T JIHDIeK-
TPHYECKasA UPOHATAEMOCTh, a4 CJEJIOBATEILHO, W PACTROPIO-
mas crnocobuoers Bojper [10]. Memay tem pacrropumocts
MHEOTIIX XHMITECKNX COe/IMHeHI ¢ TOBBIIICHIeM TeMIIepaTyphl
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YBCTIUIBACTCA, UTO CBA3ANO € PAZOM 00CTOATEILCTE, 0 KOTO-
PBIX OyjleT cKasalo jgapee,

Hajo aamertiTn, 410 3aBHCHMOCTL PACTBOPHMOCTIT Pasiny-
BIX BELECTB 0T TEeMIEDATY PBL CPEJbL, KAK 11PABIIIO, HeJIieil-
na, Haumpusep, pacrsopumocts Rapbolatos yvBeIMHBACTC ¢
MOBLIIIEHIEM TeMIePaTyphl, @ 3aTeM yMenpimaetes u npun 250 —
300° C oraseiBaeTest B HECKOALKO pas Menbue, yem npn 25° C;
XJOPIJIbL JKe JIVUIIe PACTBOPHIOTCH P BRICOKIX TeMIepaTy-
pax. B wacruoeri, pacrsopusmocrs AgCl nupin nossinrenui
TeMiepaTypol Bospacraer B cornn pas [ 15]. Hemnneiinoii sa-
BHCIMOCTLIO 0T TEMIEPATY PbL XaPakTePUBYIOTCS 11 TTPOIMECeh
BHIHOCA PABIMUIBIX DJIEMENTOB 113 MIIEPAILIBIX 00pasoBanmii
npun nx psammojeiictsnn ¢ sojoit. Tawk, mpinoc wpemums n
auoMunig jloeruract Makcnmyma npn 350—-400°C, a sarem
PE3KO YMEHBUIACTCS, CONCPAANIC JKe JReIe3a B pacTsope 3a-
KOHOMEPHO BodpactTaer ¢ yseairenneM temneparypet ot 250
no 600°C [761.

C nosnigii erpysTypioro coctosinis PacTBOPOB POIEece
pacTBoOpeHIst upejicTaniaget codoii COBOKYIHOCTL IeT0r0 KOMII-
Jerca ABJACHI, MIaBHBIMI 13 KOTOPBIX SBIAIOTCH JIBA PAZHO-
Hanpasiennpix, W yBeamvenno pacTBOPUMOCTII BEIIECTB Be-
JIeT HOBLIIICHHE TEMIePATYPhI, BLI3LIBAIIEC AKTHBIBAIINIO
TEIIOBOTO JABIGREINIT MOJICKYJ 1 TPUBOJSIIEC BCJIECTBIIE DTO-
ro K pacuajly Kpucrajuniaeckoii pemersin coseil, Baecre ¢ tem
VCIUIEHITE ICKTPOCTATHUCCKOTO B3ANMOCICTBIN MCHRLY TPO-
THBOTOJIOGKI0 BapAKEHIbIMIIL HOHAMIL, BO3HIIKABINEe BEJIeI-
CTBHE pPaspbiza BOTOPOIUBIX CRAZLIT MOJEKVI BOIBL T YMeHbh-
HeHIA ee JIHJIeKTPITecKOil TTPONNITAeMOCTIT I TOBBIIICH T
TEMIIEPATY PLL, JIOJAKITO TPHBECTIN K CHIHKeHITIO PACTROPIMOCTIT,
B wrore unprencnsnoers pacrsopenisi Oyier BaBHceTh 0T
BRIAJIA KaykIoro 13 Koukypupywomux nporeccos. Ha nponec-
ce PACTBOPEHI CKA3BLIBAIOTECS 1T MHOUIEe JIpyriue fBIeni,
ONPEICITIONITCC HITBIIYAILIBIMIT CBOTCTBAMIL PACTBOPSIO-
muxen coegmnennii. [Monromy Kamjoe semectso xapakrepn-
AYCTCA CROCIT BOJNUIION PACTBOPHMOCTI, a MHOIHC 13 "X
AOGRILE OB peeTin cels B pacTBOpax HHAaUe, ecam paceMar-
PUBATE OTOT HPOIECE, OCHOBBIBASICH TOJALKO Ha 0CODEHHOCTSN
CTPYRTYPHOTO COCTOANNA BOABLL 11 pacteopor i mexom [11].

Bazkuoii B reosorimmeckom oriottenn huanteckoii xapar-
TOPHCTHROI PACTBOPOR SIBAALTCS 1IX TEKYYECTh, ¢ YeM CBAZANDI
gpranrpanonnpie coficTBa TPAPOHBIX THAPOTCPMAILUBIX 11
HOBEPXIOCTIBIX BOJL YBEJIUenne TeMICPaTypbl i JLaBIeris
B cleTeMe BOACT K HOBLILEHII0 TERYUeeTIt PACTBOPOB, 1TO
00y CIORICTIO PA3PHLIBOM BOJOPOANBIX CBAZEI I Pasymopsaoie-
mieM ux crpyrrypol (Digrmrpamionieie erocoinoeT mpupo/i-
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HBIX PACTBOPOB MBMEHSIOTCH HelPOopIHoHaIbH0 H3MeHeHo
X TeMueparypbl. JT0 CBAZAHO ¢ PABTMYHBIM BIIATIEM TeM-
nmepaTypbl Kak Ha CTPYRTYPY caMoil BOJBI, TAK I Ha CTPYRTY-
DY, CO3JaBaeMyIo pactTBopeHnpiMi B el nonasir. Yem poinre
TEMIEPATYPa PACTBOPOB, TeM DOLIIe HX eTPYKTY pa dyjler 3a-
BICOTEL OT RN OMOB 1 TeM B Menbiieil crenemnn OyuayT
BO3pacTaTh X nponukaonye esoiictea [10].

B 0au300BepXHoOCTIBIX VEJAOBHAX  BBICOKOTEMIIEPATY PHBIC
PACTBOPBI, HAXOJSACH HPH OTHOCHTENbIO HeGoJIbIINnX JaBie-
X, apaores Menee saskumi, [Tosromy ux npommraone
crocodnoCTIt BYAYT BbINIE, YeM Y TaAKHX jKe BoJ dosiee raydo-
KIIX TOPH30NTOR 3eMuoil kopel. BMecrte ¢ tem pacrsopsioniie
BOSMOYKHOCTH MATOTAYONHIBIX BBICOKOTEMITEPATY PHBIX THJPO-
TEPM OVJIYT MEHBITIMI, UeM THYyOMIHBIX, TIOCKOJALKY TOBBILe-
Hie TeMIepaTypbl, ecHit 0HO He COIPOBOMJACTCH BO3pacTa-
HIEM JIaBJIennis, BejleT K YMeHLIIeHo JUDJIeRTPIHIecKoil mpo-
HIIEAEMOCTH BOJIbL, ¢ KOTOPOIl, 1IpPeikjie BCEero, CBA3LIBAIOTCH
epoiicTea Bojsl Kaw pactsoputensn [10]. Pacrsopsiomme cno-
codiocTit OAIBMOBEPXIOCTHBIX TPHPOAHBIX BOJI CTAHYT eIe
e B sone copoca Munepannioii marpyasn. pu pasrpysie
FIJIPOTEPMANLIBIX PACTBOPOB It B0HE PE3KOTO 1a/leHis Jlan-
JeHIA MPOUCXOINT H 3HAYATEIALHOE N3MEHeHe NX CTPYKTY-
PBL, BBI3BAHHOE HapyIIEHHEM PaBHOBCCIA, paHee CyIecTBO-
BABIIEI0 ME:R/1Y TeMIepaTypoil w JasleHmeM, ¢ oJHoil cTo-
POHBI, M CTEUEHbI0 aCCOILIATIIT MOJEKYT — ¢ jipyroit. B Boje
B PE3VIALTATE VAAJCHIA TacTIl PACTBOPEHHBIX MITHEPATLHBIX
BOHICCTE OKASBIBACTCA MEHLIIe ACCOINMMPOBAHHBIX MOJCKYJI,
VMEHLINACTCA e TOJASIPHOCTL, BMeCTe ¢ KOTOPOIl MOHHKAeTes
i pacteopsoman cnocodnoets noast [ 10].

B 3ome nepenama JlaBJiennst B THAPOTE PMAJLION o0cTanon-
Ke B TepPRYIo odepelh MPOMCXONT OT/IeJAeHIe TA30BBIX KOMIIO-
nenton. Ilpungro cunraTn, 4To rraBnoil MPHUNHON yAaJens
Fa30B 13 TIJIPOTEPMAJILIBIN PACTBOPOB ABJIACTCHA CHIGREH e
X Tapiuajbioro JaBJledus UpH BHEAPENHN jipoTepis n
BEPXIIC TOPH3OUTH 3eMioil kophl. Opnako yjanedime razon
3 PACTBOPOB MOYKET HPOUCXOJNTL I NP HeH3MeninoM nap-
WAJBHOM JIABACHHN, HAUPUMED HPH CMELICHIIT TaVOHIIBIX
BOCXOANLNX 1 HOBEPXHOCTHBIX 1IACTOBBIX I 5K¢ HHCXO0/-
X Boji. [lospienne B rugpoTepMadbubIX PAcTBOPAX KaKMX-
TO JIOMOJHITETBHBIX 3aPAKeNIBIX YACTHIL J0JKHO HeMeLael-
HO BBI3BIBATL YA&IeHHEe M3 HUX PACTBOPEHHBIX Taszon (o-
dert BeicasmBanum). D10 yOEIUTENLHO TPOIEMOHCTPHPORAT
C. JI. Manunun [54], nokasas, wro npu 100aBIenimnr B Hachl-
HeHnsii yraerincasiii Bogastit pacrsop npu 300°C xaopuma
RaJIbIpA B Koanuectse 1 MoaL/a copepikanue yriaeKuncaoTsl B
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HeM cHikaetTcda oojee yeMm B 2,0 pasza, Yajienmne n3 pacTBopos
NeNOJAAPHLIX MOJEKYIT I I3MEeHeHHe TEM CaMbIM CTPYKTY PHOTO
COCTOANNA PACTBOPOB MOGRET BBI3BATL HHTEHCHBHOC 00paso-
BAHNE KOJJTOHIOB 11X TOCJHe Y 0LV IO KOl YA,

0 KOAI0II00OPABOBAHII I PEIAX KPEMHEKICI0THI

Crpoenmio i ¢BoifeTBaM BHICOKOMOJERYIAPHBIX KPeMHERIIC-
JOTHBIX COCJUTHEH T, OTHOCAIUNXCS K TPY e HeopraingecKix
noJinMepor, noepsmensr uceaegosanus B, B, Ropmaka n
K. I{. Mosrosoit [44]; B. A. Rapruna u ', JI. Crommmero-
ro [35]: B. B. Toacrorysosa [99]; I". Tennma [16]. Poas no-
JHIMEPHBIX COCUINENINT KpeMieseMa B IPHPOIHOM MITHEPAIo-
oopasosannu obeynaeren s paborax 11 T Tuwannenso [80],
M. B. Uyxposa [110], A. X. Xarumona [108], B. A. Hapcee-
pa [66], B. C. Kopmumunmna [42], B, M. Mumora [61],
B. . HaiiGopoguua u A. A, Cugoposa [64] 1w pajge npyrmx.

Corslacio coBpeMeHnoMy olpejeJennio, KoJIonInme pac-
THOPHL — HTO JIMCHEPCHBIe CHCTEMBI C IIPEJIeJILI0 BRICOKOIT JiAC-
NepeiocTLIo P YCIOBII COXPANCHIA FeTePOreiniocTi, T. e.
HOBEPXHOCTH pasgensa Me:kay auciepenoii gasoii u auenep-
cronnoii epesoii. CpoiieTBa KOIIOMIHBIX CHETEM O11Pe e HI0TCA
KaK CTENenLi0 JAucHepeHoeT, Tak 11 XaparTepos (PU3nKo-xXi-
MIeckoro paauMojeiictsusa obenx as Ha uX rpammne pas-
aexa.  BeicokoMonesyasipapie  cHeTeMnl  ABISIOTES  00BITHO
TePMOIHAMIYECKIT HEYCTOMUNBRIMI BCJACACTRIE H30RITRA CBO-
GO0l HOBEPXHOCTHO HHEPIHI, DTO NPHBOANT K CaMOIPON3-
BOIBUOMY Pa3pylienunio ¢ucTeMbl B 1POIECCax alPerupoBamnis
(koaryasanun) wacrmiy guenepenoii aspl, CONPOBOIKIATOIIIX-
cA yMenbiennem csodosnoii sneprun [46].

O6pasoBanne KOTONANBIX PACTROPOR MOZKET TTPOMCXOINTE
B PacTBOpax 3a CUET KaK MOHOB, TaK 1T MOJEKYJ OPTOEpeM-
HIeBOI KHCJIOTHI.

PI:]“(‘CT"U, UTO B BOJAHBIX pPacTBOpAXx lilll‘.“lll[l“[ (_ll’}]]a.']ye'l‘ aBa
TINA HOHOB oprokpeMinesoii  Kneaorer: HySiO7 un 1,807 ,—
KoandecTsa Kotopeix 3asucat or pH pacrsopon. epswii tun
HOHOR VCTOHYHUB B YMEPENo KHEJbIX PacTBOPaX 11 odecrew-
BALT BO3HHKHOBEHIIE JTHIHONENOUHBIX TTPOAYKTOR T10JIMepH-
ganni. Bropoit tnn yeroituus npi selcoknx suavennax pll,
a ux Oojiee BRICOKMIT 3apsji o3navaeT 11 0ojee BLICOKYIO cTe-
nens Bzanmuoro oruysgenus [16],

Bosiee BeposTHO, 4TO OCHOBHAS Macca HPHPOLIBIX KOJTO-
HJHBIX KPeMHEKHCIOTHBIX PACTBOPOB 00Pa30Balia 3a cueT Mo-
JERYIAPIOI OPTOKPEMITEBOIT KIICIOThI.

Ilpucyrerpyiomasn B pacrsopax oproKpeMHHeBas KUCI0TA
H.Si0,, no muenuo Soasimnersa neeiegopaTesneii, MomKeT mo-
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ANMEPH3ORATHCS © BRUIGTCHIEM BOJBI ITPH Tocheyionmeii mo-
JIKOHIeHCATII:
OH OH OH OH

[ r
oO- ‘Tli~0H 4 HO—S8i—O0Il — [I:‘)—Si—-ﬂ—STi -OH 4+ H,0,
(|)H (;Il {,llll OII[

ATOT 1poNece MOMET HOBTOPUTLCS MHOTOKPATHO, CHOCOO-
cTBYA BHaTazge 00PazoBannio TPOTAKENHBIX MIOTOKOMIIONEHT-
HBIX 1(eI1el, MesIy ROTOPBIMIT B JIATbHe e yeTanapinpanoT-
cst Tonepeunibie eBA3IN, obecnevnpaioniue odpaszoBatie Tpex-
MepPHOIT CTPYKTYPHOIT sueilkn kapkaca na cuszeit Si— 0 — Si,
Kak B aeyoxucn kpemmus [16].

[Mosinmenme TpexmMepHoil cBA3N BHI3LIBAET PE3KOE YBeJIide-
e BABKOCTI IT CRIJICTEILCTRYCT O TICPEeXOJIe CHCTEMBL B Iejie-
oOpasnoe coctosnne, Beijlesasaioniascsa B nporecce mosnmMepi-
FAIIT KPEMIICKHCIOTEL 11 TeIeo0pasoBainsg BOAA CTATOBIITCS
eyOeTanueil neTHHHOMOTeKYISIPHBIX PACTBOPOR JIO CJeJyI0-
HIEro aTana ee HAchIIenisa KPpeMueRincjaoroil, ¢ nocjaeayomei
TOJImMe puaaeii m moJanKoiencanieit. Beijgeaenne Boas npo-
HEXONT I B TIPOIECCe CTAPeHMA Feisl, DT0 ABICHIe TOCHT 11as-
Baiie cHHepeanca.

I"masnoit ocofennoeTnio FEoPramndeckny, Jla n Apyriux 1o-
JUIMEPOB SIBIAETCH THTAHTCKIT pasMep ux Mojeryi. B orin-
qite o1 00BIMHBIX MOJERYJIAPHO-JNCIePCHBIX BOJHBIX PAacTBO-
POB B pacTBOPax MOJNMEPHBIX BEIIECTB MOJCKYIBI COCTOAT 113
THICSY 1T JIECATROB THICAY aTOMOB, a 00lad KOHIEHTPAIis Be-
mecTsa 1o G61-9My MOReT U[)EH(}CXOHHTT» ROJIUIecTBO ])aCTBO-
pureqs [35, 97]. Tem me menee ot pacTBOPHL COXPATAIOT BbI-
COKYIO TeKy4ecTh M TOABIGKHOCTD, CBOMCTBEHHYIO HOHHBIM 1
MOJICRYJISPHO-JIMCIICPCHBIM — PACTBOPAM, HUTO 00CCIeTABacTCs
HIBROMOJRKYIAAPHOIT ¢TPYRTY poit pactTBopuress (miaactudimka-
'1‘0]]51)., B POJI KOTOPOTO MOYRET BBICTYIATL BOJLA.

Vuopsjtouenioe paciojossenine 0oALINNX MOJACKYT B pac-
TBOPAX MOJUMEPHBIX BEIecTs TPHAeT PACTBOPaM ollpe/esien-
HYI0 CTPYKTYPY, YETOTHBOCTEL KOTOPOil obecrnednsaeres npo-
CTPAICTRENI0 OPHCHTHPOBAIITIBIMI CIJIAMI MERMOJERYIAPHO-
ro paanmogeiictius, Besroe namenenne cTpyRTYpbl noamMep-
noro ]]HCTBO[)EI COIPOBOMJIACTCA BO3NHKITOBCHIEM |H13.?III‘IH]‘J]X
HEOAHOPOAHOCTEH, TOTYINBIIIX HazBalne HaJIMOJCKyIAPHBIX
crpykryp [10]. Bosmurmosenne neogmoponiocteit odyciosie-
1o (DOPMOIT 1T COCTAROM LEIHBIX MOJEKYJl, 4 TAK/KE XaPAKRTEPOM
wractndnraropa. Heogmopogmoern MoryT ObITL BLIZBANLL ¢a-
MONPOUBBOABHBIMI N3rHOAMIT GOALIIAX JHNEHIBIX MOJeKYJT,
X CKpyumBaumeMm B cnmpaimn i raodyanl. C mcdesnonemmem
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HEIHoil CTPYKTYPLL MoJekys npun opmuposanun rio0y -
gano aMopHOe COCTOMHIE OCAMAIONIerocs redist i1 00pasyio-
WErocs 13 Hero suociefersiun onaia, Eean MagpoMolieryinl
1O KAKHM-TO HPUTHHAM 1e ¢H0co0HB CBOPATHBATLCH B TI00Y-
Jbl, TO oOpazosanmine aMopibIX BellecTs ¢ JMHeBIMI CTPY K-
TY PAMIL BOZMOYKHO 3d CUET alPermpoBaliig 1emHbIX MOJeRYI 1
HAURIL, Jviee — B 00Jiee KPYIHBIE CTPYRTYPHLIE DIeMeITh —
pudpmer [35]. Ho muewmio B, B. Ropmara i [&. K. Mosro-
Boil [44], B pesyinrarte TAKOTO CHUANIA HAMEK eI MOJIC-
KYJT BOBUHKAIOT THIUHBIE [TOJ0CYATHIE CTPYKTY PbL.

CrpyRTy pHpOBANIIO PACTBOPOB HOJIMEPOB clocoheTBY 0T
OXJLGKJIeNIe clHeTeMBl I nolikenne gasaenns B neii. Bvecre
¢ TeM YIOPSJI0eriie CTPYRTYPBL 1 ee Hpudjiskenne K Kpi-
CTAIMIECKOI  COMPOBOYKALTCA JOCTATOMIO BBICOKOI TEI0-
orpaveii. Hax nokasax B. A. Hapeeen [65], B pactsopax npu
OLICTPOM OXJTAGRIEHII IMeeT MeCTO TaK HasbiBaeMblil resb-o-
QerT, cBABANNBIT €O CHONTAINBIM HEPeXo/j oM BeIecTBa 13
o X nogaMepnuix Gopm B ppyrne. Hpm arom  seyteaseres
DOJIBIIOE KOJIMYECTBO HHEPrii B VCIOBIAX  HEJOCTATOUI0r0
OTBOJIA TEIIA PeaRIIL,

Xopomo nasecturie adcopOIHOHHBIC CROTCTBA PHIporeeil
KpeMHe3eMa CBUeTeNLeTBYIOT 0 MOPHCTOI CTPYRTYpe 110J1-
MepHeX ofpasosannii. Beanunna nop momer GbITH pasinynoi
H ONPEJeTACTCS PasMepaMIl IEMHBIX MOJERYI 1T KOJNUecTBOM
nonepeunsix esazeil mesray numu, [lo M. Banry [16], B raji-
POreIIsIX CYyHIeCTBYET J{BA TIIA T0P: NePBHYHBIC — MOJERYJLH|-
HBIX PasMepos, BTOpivnble — Gojlee Kpymiube, 1ojod1be Ki-
miyspam, Tem me Mewee jraske camMble KPYIHBIE HOPBI B TeIIX
MOUrYT OBITL 00HaPY;KeNbl JIIIL TPH YBETHHeHI B HCCKOJILKO
TBICA' Pas.

0 mexannsmax MuHepas00bpaszoBaHNA B KOMIONHBIX CHIC-
TeMaxX 1 MEeTaROIONIHBIX arperarax

B ROJLJTOM LN BLX IIHC’I'HUHHX ,'lll(,'lIL‘I)C-IHIH li)il:lil HeceT 3JIeRT-
PHYCCKIET 3apsaf, 31MaKk KOTOPOTO OJMHAKOB JUIH BCEX HacTIIL
ojLnoii 11 Toil sre cnerempl, OQo3NnavnoCTh 3aPANa Y KOOI
HOBIX “YacTHIl odecleMnBaeT ecTecTBenioe Ipoasaenne y HHUX
BIAUMOOTTANKIBAOIEI0 MOMEINTa, 110 IPENATCTBY T arper-
POBANMIO YACTHIL, TOABIEHNIO Tedeil 11 ux ocaxgennio. Bane-
IEHHOMY COCTOAHMIO KOJJIONIBIX YacTHI ¢HocofeTRYeT nX
GoabiIasm yaedLHast HoBePXHOCTD.

Jnar sapaga mimenepenoii Bassr sapicnt or cocrapa 1 pll
cpejbl. HacTunpl B cuereme ¢ Kuenoii pearipneil o0sraHo 3apsi-
AREHBL Haue, uemM n cucreMe co meqaounoit. s unrepecyommnx
Hac peuecTs, ROJUION/IbL ¢ OTPUHLATCILIBIM 3apPAIoM Uﬁp.‘mym'r
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KpeMieseM, TIHIHeTRe TPOAY KT, JIBYOKICH Maprania; ¢ 110-
JTORITENILHBIM — BOJIBIC ORHCHAbL jReJies3a, aJlioMILIGT 1 Jp.
[110].

TMosipaenne B KOJTONHBIX PACTBOPAX HICKTPOINTOR 10K
110 NPUBOANTE K HeliTpaansamint ancnepenoit daasr. Tlotepn
JAPSION TIPOTERAeT B Ipollecce cpepruiBamint (Koaryusiiiin)
KOJJON/IHBIX CHETEM I1 TIPONCXONT JI0 X TOJHOr0 paspsske-
T 1T OCTHZREIHS M30NeKTPIHYecKOro ¢ 0KPYAsalonieii cpeoii
COCTOSHIN,

Roaryasiua wommoninsix pactBopon 11 ocazkaenie amopd-
HOTO KpeMmiedeMa MOryT OLITL BBI3BAHBI TAK/Ke CMEIIeHneM
PACTROPOB, COJLPHRAINX PABIUUNO BAPAREHIBIC KOIJIONHBIC
UACTHIBL, HANPUME)P OTPUIATENBHO BAPARENHBIe  HacTHIh
KpeMieseMa i I0JOKITE L0 3apskenHbe OKICH jkeliesa.

Becnma cyuiecrsennniM  (PakToOpoM CBepPTHIBAHNS KOJJION-
foB 1 odpaszoBaiis aMopPQHOTO MPOJAYETA ABIASTCH YMEILIIe-
NHe KOTIMTeCTBA PACTBOPUTENT B CHETEME, BLI3BIBAIOIEC OTIIO-
CHTEJNLHOE VBeJIIMIeHne KOHIEeHTPAIIH HJIeKTPOJTIHTOB,

ITo pamnsin K. Kato, X. Xapuepa u B, Maemura [61], ua
HEOCHUIETIBIX PACTBOPOB KPEMHEKHUCTOTA MOYRET OCHiRIATh-
CA OB TIPHCYTCTBIN ICKTPOIIITOR 1 PasJIaIbIX TBePABIX M-
HePAJLIBIX TACTHUYEK 3a cUeT aJgcopdImt 1a ToBepPXHocTi
nocaennux. s ovens pasdasiaenusix pacrsopos (~9,3 mr/a)
KPeMHEKICI0Ta MOJKET VAAAATLCA, COOCAMIAACHE ¢ TIIPOOKN-
CAMIT jReJIesa, MapraHIa, aJIOMITHITA I MACHIS, TPIYeM DTOMY
criocodersyer nospimenne pH pacrropos.

MaxTopaMu, BINAONIMMI Ha ocazmuaenne (pacrropere)
KpeMmieseMa, Kak y:Ke OTMEUaloch, fABJISETCH TaK/Ke HaMence-
e remieparypel, gasaenns i pH pactsopos.

Rar Bujgno ua mpuseeHnoro, B MPUPOAHBIX VCIOBHAX 110-
JMEPUBALIA 0PTORPEMHIIEBOIT KICJOTH U3 ee [epPechienibxX
PACTBOPOB, YEPYIHEnne 11 00Lenuenne moJimMepHbIx MOTeRYI
B 1T00YIbL, mauKie 1 GuOpIIIEL BCerjga A0MKIBL TPHBOAUTL K
00paz0BAHMI0  TeJeil, TOCKOABRY  MJICKTPOJIUTHL  ABIAKOTCH
OOBIYHBIM KOMIOHEHTOM THAPOTEPM, 3aTeM IPOHEXOIAT VIIoT-
HEHITe CTPYKTYPBI 9THX Tejieil, 00esposRuBanme u npespae-
HIIE B KCEPOTeJi I jlajiee B onajibl, Y eTaloBIeno, uro n 0Js-
HOREPXHOCTHOI 1t TIoBepXHocTHoil oderanoskax odpasonanme
onaja nporexaer npm temneparype ue woine 130—1507 C,
JNEKTPOHHO-MUKPOCKONITIECKOR  H3YUYEIIe ONaJOR 110KAZEI-
BAET, UTO OHI COCTOAT M3 1a00ya ¢ cevenmem 1500—3500 A,
¢ nmopaMi Me:Ray HnMmm gnamerpom okono S0A [18, 61].

Ho panueim [121], ofpasyonpiies n3 KoJIOMIHBIX pac-
TBOPOB KPEMHERHCAOTE O COCYIICCTBYET WM ¢ PACTBOPOM,
HEJIOCBIIENHBIM 110 OTHOIEHHI0 K amopdHOMY Kpemuesemy,
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I ¢ PACTBOPOM, B KOTOPOM KOHIEHTPAIIA KPEMHHEeBOi Kic-
JOTHE BBITITE pacTBOpHMOCTH onana. B neprom cayuae » onane
B XO0Jl¢ €ro Jimarenesa  KPHCTAIANBYIOTCA MIKPORPHCTAJIIbI
wkBapia paamepom oromao 100 amum; o sBropom — B amopduom
ocajie odpasylores xagiepon i gsapiunt. Eean jre erapenne
OILJIA TIPOHCXO/ULT B HOBEPXHOCTHBIX YCIOBIAX, B BO3JYLUIHOI
o0cTANOBKe, TO 1111 KBAPIL, HIL XaJIe/l0H, Hil KBapiun e odpa-
BYIOTCH H VKT ocTaetcs aMopdiubin.

Wurepecnpie jammbie 110 KPUCTAIIM3AINN  redeii  MoJm-
KPeMUHEBOil KMCJIOTBL B HJIPOTEPMATBHBIX  YCJOBISIX  TIPH
remneparypax 150—250° C n jasaennsx oxoxo 0,5 wdap no-
aydennt B, M. Muokom ¢ coantopamn [62, 63]. Msmn yera-
HOBJIEHO, UTO BCe NPEBPANCHEA B HOJUMepPHOil cnereMe 1yt
O CXeMe W B TIOCTE/IOBATEJILHOCTH:  Telb— ONaJ0BIIHbLI
KpeMmmeseM—nectaduibibie  npomediyrounsie (azer Si0,—
HUBKOTEMIEPATY PHBIH  TOHKOBOJOKINCTRIT  KpUCTOOa T —>
a-kpapi. CKOpoeThL aTHX IIPOIECCOR ONpejiejaeTca TeMiepa-
Typoii, fasaennem 1w pH pactsopon.

Citestyer saMeTnth, 4To Mesk/ly (hasaMir muaKoTeMuepaTyp-
HOTO KPUCTODAJANTA 1T o-KBApHa CYINECTBYIOT ele u Jpyrie
dopmpr kpemuesema. Tar, pasmoBHHOCTAMI H3KOTEMITCPa-
TYpHoro Kpucrodajiura ABIAITCH TOHKOBOJIOKHHCTHIC JI0CCH-
THH I JIOCCATHT, KOTOPBIC, TAK Re KAK 0 Kpuerodajut, B xo/e
KPHCTAIIMBAIMN TIePeX0/IAT B TOHKOBOJOKHHCTHIT Xaumejon,
KBAPIMH 1 JHOTEIHH, SABISIONHIICH ViKe TONKOBOJOKHICTOI
dhopmoii a-kpapua. Kpueramimsauna sasepuiaetes CTpyKTyp-
no-conepurennoi hopmoii e-xsapma [ 18, 30].

Takuy o0paszom, KpHCTAIIM3AINA KPEMUEKHCIOTHBIX 110~
JUMEPOB MOZKET HPoIeXo;inTh cryieniato. B amopdusix odpa-
B0BAHNAX BHAYAJNC TOABIAIOTCA HMIIONOI00HBIC KPHCTAJIION-
JBL. 3arteM OHm PYIOUPYIOTCS B BeCpooOpasibie CROICHI
n obpruno npeodpasyioresa B cdepointer. B nampueitniesm ede-
POJIMTHI M 1X arperaTel MPeBpamaTes B KpueTaaasl. B oanoii
M TOil je CHCTeMe B PasivMHBIX ¢¢ YYACTRAX KPHCTAIIN3a-
IS POTERACT HCOAUNAKOBO 1 HEPe/Ko  3aBepuiaeTes  na
TMPOMEIRYTOUNBIX cTa/iuAX, JTo  o0LAcHAeT NPUCYTCTBHE B
araTax pasmmuubBIX MIHCPAJILHBIX PAsZHOBHUTOCTEN KpeMmie-
3eMa, OTINYAnIXcs 10 MOPHOIOIrHIeCKIM 0 CTPYKRTYPHEIM
IpU3HaKam.

PacemoTpennan  cxema  npeofpasoBanisg  KOJTOHIIBIX
KPeMHEKNCJIOTHBIX PACTBOPOB B Telib, jJajlee B ONaj, KPUCTo-
faanT, Xaame0n W KBapIl He eJNHCTReNHEIl 1yTh MOABICHNA
MHITEPAJIOB € COBCPUIIeHHOoil ¢TpyRTypoit. Muorouncaennnimm
BRCIEPUMEHTAMI YCTATOBICHO, UTO 3aposkienue, poet n dop-
MHPOBAHIE KPUCTAJIOB KBAPIA MOMKET HPONCXOJUTH W He-
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HOCPEJCTBEHHO B TeJIAX, & He TOJALKO 1P PACKPHCTALIN3A-
I oTaga.

Mopmuposanne KPUCTALIOR B IeJAX HpegeTaBisier cohoil
OJIMIL M3 BAPHAHTOR NX pocta B uerniubix pacrsopax. [lpn
OTOM TJABHBIM OTJHYNEM ABJIACTCA TO, YTO HHTAHHE TOBCPX-
HOCTH PACTYIIEr0 MHHEpajia B KOMIONHOIT cpejle ocyuieceT-
pisieres  peaejctsie i @ysnm  pacTsopa uepes Telb. HT0
HCKITIOUACT  [OABJICHIE KOHIEHTPALIONIBIX  TOTOKOB  (Koli-
BERIIIO), COM@MMX  VCIOBHA HePaBHOMepHoro IHTas
PACTYILNX 1IOBEPXHOCTE M ABJIAIOUMXCA OCHOBIOIH TTPHYMITON
BOSHHKHOBCHIA HeOLHopojiHocTell B Munepasax. Ojimako cy-
HECTBYIOT W JIPYIHe HNPUYAHBI, BRI3BIBAIOILIITE HOARJICHIE 1e-
ojimopojinocreil. B wacTnoern, o/iHoil U3 IpUYHI MOGEET ObITh
HPUCYTCTRHE TREPABIX HHOPOIHBIX YACTHYEK B HOJOCTHX Bbi-
NMOJHEeNNs, JIPYroi — 3axXBaT TeJds  PACTYIIHM  KPUCTAJIIOM,
Hocaenee Momer OBITL BBIBBAIO EPECHITICINCM PACTBOPOR
rodyamMmu KpemieseMa il K¢ MaJdoil peJanauinoil ¢odo ol
HOBCPXNOCTHON JHCPIIIT HA KOUTAKTE I'eJb — KPHCTAILI,

Eune opuoit oranunTensinoil 0codennocTbio KPHETAILII3A-
W B PCJSIX SABJAACTCH TO, YTO HeodX0/uMoe JUIS POCTa Kpn-
CTANIOB EPEChILICHIC  PACTBOPA  JIOCTUIACTCH 1 1polecce
CAMOPETYJIANII CHCTEMbl OTHOCHTEALIO (PHBHKO-XHMITMECKIX
YCJIOBIIT MUHEPAJI000pasoBanisg. JTo HBIACTCH JIONOJHITITE ] b-
HBIM 00CTOATENILCTBOM, O0BACHAIONIIM BLICOKYIO CTeleHb Y-
CTOTBHI 11 COBEPIUICHCTBA RPUCTAIOB, 00PA30BABIIAXCH B
reJisix [16].

Havano wpneramamsanuu » oboii cuereme npejhionaraer
nosipienne aapojipima. Pasimuaior pa Mexanmusma 3apojibi-
nieodpasopanng: TOMOTCHUBLT, 1e TPeOYOmmil HpUeyTeTRIS
WHOPOHBIX TIPUMEceil, I reTeporennblil, I[pepnoaaraoniii
najdmune Kaxoi-nmmdo sarpaskin. IToekodnky m3 JByx tpoiec-
COB DHEPreTHYCCKIT BBITO/CE TOT, HPH KOTOPOM KPICTalii-
3ANNA TPOACXOJUT 1A TOTOBYIO 3aTpaBky, TO HCHO, UTO T10-
Moremtoe sapojibiicodpasonsanite Gyaer yrueteno o Tex mnop,
OKA KPUCTAIH3AIIMOTHEIM TIPoTeccoM e Oy/IyT oxXBatderbl
BCC TeTePOTeHHBIC YACTHILBI-3aTPABK,

B ocnosy Teopnm roMorennoro  3apojbinieodpaszoaims
HOJ0ZREH0 TPeJICTABICHIe 0 BOSHHKIOBEINH enTpa KpueTa-
JUBANAN B Pe3YJALTATC CAVUAITNBLIX CTOJAKNOBCHIT 1 00Le/ -
Henus atoMon, nonos wian moderya s neodospimoro koum-
YeCTBA TMOJI0ONLIN CTOIKHOBEHNIT B 00LeINHe il diIeMenTap-
IBIX TACTHI[ COXPANAITCH ¥ PaspacTaloTes JHINL Te U3 HIX,
KOTOPBIE JOCTUIAIOT KPUTHUCCKOTO pasMcepa  11pu YCIOBUH
HOCTOAHCTBA BBICOKNX Kormenrpaiytii pactsopon [16]. Eean
BOZHHKACT CHAUIIKOM OOJILINOE KOJHYECTBO PaspacTaouiuxcst
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3apojipiieil, To aajdpneiiag KpUCTAINA3ANNA HocHT n30i-
PaTeNBLHBIT XaparTep 1 MOMAHACTCH 3aK0IY TeoMeTPITeCKo-
ro oTHOPA, COTIACHO KOTOPOMY PAacTH  HPOAOGKAIT  Dojee
KPVIHBIC WIUIBIJLL, & MEJIKIEe PAcTROPSIOTCSH, Heuesaot,

Eie ojinn Mexanmam MHHEPaIooOPasoRaning B TeIsax nye-
et ornomenne 1w uddysnonnoii reopun hopMupoBanna ara-
ToB, chopmyaupoBannoii enle B Havade TERYILEro cTOoJeTs
P. E. Jluseranurom [110]. B ocuony dToii Teopuun nosoimens
MpeJIeTaRienua 0 3al0JHeHNN T0J0CTEeH TejdeM KpeMieieMa,
B KOTOPOM PHTMHUECKH I1IPOTEKAIOT PEariui OKHCIeNUs W
rUpoInG  coemuennii jKkexesa, (QUECHPYIONMXCH B BUHJEe
okpamennsix nogoc. Brociejnersun k peismiennio Guanio-
XIMHUECKOI CYNHOCTH PHTMHYECKUX 00pasosauuii THIA KO-
nery Jluseranra wceneonatenn o0pamainech HeoHOKPATHO
[84, 36, 13]. Murepecusie nmecueiosanus 10 suigsiennio §u-
BIYECKOT0 COJEPRains SBICHUIT e pHOUTTecKOl PUTMUII0-
cri Osuin nporefenst A, B Bacuavenoit w A, H. Bonjlapenio,
HOKABABIIAME, YTO PHTMHUYECKHE OTIOREHHM THIA KOJel
Jluseranra  moikuo  pacemarpuBaTh  Kak  (JHECHPOBAIBIE
U YSHOHHBIE BOJAHBL, K KOTOPBLIM [IPHMEHIMBL TIPHHITIIE]
mojloduA, M3ReCTHBIC W3 TeopHd Bodnonoil Mexamnkn [14].
Ilposejiennpie M aKenepuMenTs 1o usyuenmo Jrddyanm
BCTPEUNLIX PEATEHTOB B KOJLIOW/HON CRe/C HOKAZAII, UTO TP
BBIXO/IC 13 HCTOUMTHKA NIITANIA PUTMBL BHavaie ObLIm Jnmneii-
HBIMI, CYONADAIACILILIMIL, HOTOM H3rHOAJICE 1 npuodpera-
am hopmy moxyedep, a 3aTeM HA VAATCHAN OT HCTOTHITKA CIIOBA
BBIIPAMIGUIMCH W CTANOBHINCEH JITHeHHBIMI, TAPaJIEALIBIMIL
Yeranosneno Takike, MTO HACHILIENHOCTH PATMA HOBOODPABO-
BAHMAMI JIHHEIHO YMEHBIIAETCH ¢ POCTOM PACCTONHUA PUTMA
OT HCTOTHIRA ToCTYILenus pacrsopos. llokasano, 1mo RoJb-
na Jlmseranra —aro peayiinbTar B3auMOJelicTBIA BO BCTpe-
HOM TIOTOKEe CTPeMAIIUXCA JAPYL K JIPYTY MOHOB PasiutdHoro
Kaveerna. B aToM eXocTBO HTOTO TPOIECCA ¢ WABECTHBIM B
BOJHOBOI MEXamnke ABJICHICM 00pPasoBANMS TAK NA3LIBACMEIX
CTOAMNX BOJAN. BasinniyM fABIAETCA BBHIBOJL 0 TOM, 4TO (hopMmi-
posanue wouser; Jlnzeranra — sTo peaysanTaT, MPeie neero,
JOCTIGReNIA  TPOHABe/IeNHA  PACTBOPHMOCTI  METIEPAILILIX
HOBOOOPA30BAHMIT B ONPEJICTEHNBIX TOTKAX IPOCTPATICTRA,
PABHOYAAIEHHBIX OT O0LEr0 MCTOUNHKA MOCTYILICHHT HOHO0B
0/IHOTO THIA.

Pacemorpennsiit  mMexanusm  (opMUPOBAHEA  PATMOB B
KOJUTOWJUHBIX CPeJlax B NPIUIOYKeHIH K KPeMIeKHCIOTHRIM Cli-
CTeMAM MOJKeT OBITH MCIOJB3OBAT B PAJIE CAYUACB JUIH 00h-
SICHENNns NePHOIYHOCTI B MPOABIEHHH PARIIYHO ORPATICl-
HBIX CJIOCH B IOJOCTAX BHITOJHEHNA, 10 OH HHYCTO 1e TOBO-
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PUT 0 TpHYHHAX CTPYKTYPHOTrO pasmoolpasnsa Kpempeszema B
pursmax.  Jludgdysnonnyio  upupojly, no-sijinMoMy, HMeeT
OKPACKE MHOTOUHCHEHIBIN MIHATN N, BRIIOJHEHHBIX KPHETO-
DasuToM 1 XQJIe/l0HOM TYCTBIX, ROPHUHEBATO-3€ILHBIX TOHOR
€ PasMBITOIl 30HAJLHOCTLIO. OJIHAKO CJHEYET 3aMeTHTh, 1TO
pHenmee 10/1001e OKpaiienibiX XaJllle/l0HOBbIX CJI0eR PUTMII-
qecknM Kogbiam Jluseraura enge ne ABIAETCSA  CAC/CTBIEM
MOJIHOIT  aajdorin MeXaHnsMoB uxX odpaszosapnga. XpoMaTo-
rpaueckne npomecehl MpH aratoodpasoBalium IMEIT CBOI
oco0eroeTn, KoTopsie OyAyT PACCMOTPEHBI jlaliee.

llo emocody mudysmonnoro muueparoodpazoBanns, Be-
posaTHo, opMUpYyeTCs 1 KPYNHO3ePUHCTHIT KBapI 1enTpaih-
HBIX HacTeil MoJOoCTell BRIIOJHeHIA, OTINIaImMiicad BbICOROI
CTETENbLI0  KPUCTAIINYIOCTIE W CPABUMTENLIO  HeGOILITHM
KOJIMYeCTBOM HEeOZHOPojIHocTell.

Rak Bujgno na npusejlelinoro Matepianxa, mimieparoohpa-
JOBAHHE B KOJIOIJIHBIX  KPEMHCKHCJIOTHRIX CHCTEMAX OCy-
HIECTBIHETEH B HECKOIbKO (has: ocasijlenus reds, ero pan-
HETro Jarenesa n Ipespaiest B onaj, HeperpueTaiinsaun
omana m ohpazosanua Kpucramamuecknx dGopm Kpemmesema,
ITpu srom jmddysuonnsie uponecesr B rijiporese u obesso-
JRCHHOM  CHIMKareje MOryT ofecueduth KpHCTALIMBAIIIO
KBAPIA M JIPYTUX MHHEPAJOB B OTHOCHTENLIO 3aMKHYTOI
HOJ0CTH, BBUITOKENIION MOPHETBIM aMOP(HBIM KPEMIIE3EMOM.

Munepasoofpasosaiime B TAKUX YCJAOBHSX HOCHT JIBOIi-
crsennyio npupoay. C ojHoii ¢TOPOHBI, HTOT NPOIECC 1POTE-
Kaer Bpojie Obl B KOJIOWIHOH Cpeje: TIOJNOCThH KPUCTAIIN3A-
1M HAXOJMTCH B TH/POrese, NHTAHUe PACTVIHX KPHCTAJIIOR
ocyimecrTriagercs nyrem Urphyanm  pacTBopon ueped Tedb.
Ho B 1o ke Bpema cam pocT KPHCTAIOB 11POMCXO/UIT, CCII HE
U3 HCTHHHBIX PACTBOPOB, TO 10 Kpaiineil Mmepe u3 ovuenh
pastaBieniBIX KOJIOHJIBIX, TOCKOJLKY OOJBIIAS YACTh KOJ-
JOMJIHBIX YACTHI{ HeHTPaIN30BAJach W oCella Ha CTCHKH 110-
aocru, Tem me Menee OpPoJAYRTBI TAKOrO Muuepaloodpasopa-
HUS JL0JGKNBL ObITH  OTHECEHBI K IPYIIe MeTAKOMJIOM/|HBIX
obpasopannii, a coolLiecTna MHHEePAULILIX (pas MoryT OBITH
HAZBAHBI METAKOJIOH/HBIMIL arperaTai.

ITpn anamusze mporeccos o0pazoBaHMA  araTon, Tak ke
KAk I JIPYIHX HepBHIHO aMop(hubIX arperatos, B RKadecTie
MPHBHAKOB METAKOJIOMIOCTII MOTYT BhICTYIATL Mopoaorn-
decKkmne, TeKeTypHele u o crpyrrypusie.  Mopdoaornueckne
NpU3HaK onpejenaioTes dopmoit arperaton: cdepuyeckue,
HOYKOBI/IHBIE, HATEUYHBIC; TEKCTYPIBIE — BIAUMIBIM  PACIO-
JOJKEHHEM MHIHEePAJILHBIX APEraTon: HOJ0CHATHIC, KOHIEH-
TPHUECKI-30HANBHEIC,  HAPAJUICTBHO-CHOMCTBIC,  JREOJI0B0-
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JIPY30BBIE B COTCTANHI ¢ HAPAJICILITO-CIONCTRIMIT, OTKOBRIMIL,
TPYOUATBIMIL; CTPYKTYPHBIE — CTPOEHHEM  OT/@JILHBIN  MIHe-
PANBLHBIX HHAMBHAOB M HX BIAXMOOTHOIICHIAMI: deniyiiva-
THIE, BOJOKHHCTHIC, PajHAJbHO-JIVUICTBIE, 3C€PHHCTHIC, BOJ-
HHeTHe M Ap.

llepeeie ape rpyumel Tpu3HakoB — Mopdorornueckne u
TeRCTYPHBIE FABIAOTCA O0Jice yCTOHUNBBIMI, YeM CTPYKTYp-
usie. llocaeanne, kak yike ObLIO MOKA3AHO, IPETEPHERAIOT H3-
MEHEHHA B ITpollecce AMATeHETHYCCKIX NPeRpallennii B cuere-
Me orajx — kpucrodanut — xaiienon — ksapit. Tem ne memnee
KOMIUIEKCHOe HCIOJb30BAHAEe BCeX Tpex TPYII HPH3HAKOB
METAROUIOMIHBIX arperatop spiageres napdogee pannonalib-
HEIM [pH XapakTepucTike YCJOBIi HpHPoHoro aratoodpa-
30BAIA,

HO(.'.JIEJIOBEITCJIBHOCTI) MHIHCPAJTOOTIORCIIA

Beer nakonyenubiii MaTepuai, MMM OTHOICHIe K
E]l'il'l‘l)()(lpilii()liilHIIIO. CBRJICTEILCTBYCT O HEM, Rak O Ill)lIiLl‘C('l?
JA0CTATOYHO JUTHTENLHOM 1 CJOMRHOM.

PacemaTpupas mocie/l0BaTelbHoCThL araToodpasonanusa na
npumepe nayuennsix mecroposimennii Cesepo-Boerora CCCP,
MOKHO BBIICJUTE JBa HTana (hOPMHPOBAIMEA araToB: HHI0-
TeHIHOTO MUHePaTo00pasoBanmg 1 HK30reHnoro npeodpasona-
nust aratos (radm. 9).

B kamgom m3 oramor seyeasiores crajmm. [las orana
DHJIOTEHHOT0 MUHEPATo00pasoBaAHUA HeTKO I1IPOCIEIRIBAIOTCHA
CTAMI KPEMHEKHCIOTHOTO MUHEPaNoodpazoBans, TPelinHo-
obpasosanusa 1 JPoOIeHHA TPOJYKTOR PalHeil CTaimm, Kap-
fonaTioro MuHepasoodpasoBanus.

HanGonee cioimna BpeMennas CTPYKTYpa pamueil cTajmmn
KpeMiekucioTnoro mupepanootpasosanns, [l oroit eraminn
1{1111icnpye1‘cn 00JBII0E KOTMICCTRO PUTMOB, TJIABHBIC 113 KO-
TOPLIX: oca:R/cHue I‘Hjlpﬂl‘(‘nﬂl‘:[ KpeMHoeseMa; Mx 00C3BOYRI-
Banue uonepexox B oonay; pacKpuCTaIu3anmsia omaaa u 06-
pazopanue mojudurannit Kpemiesema pfjaa KpACTOOAJNNT —
xasmeon — kpapi; pguddyanonnoe kpapueodpazopanmne.

CJIE,-'[‘V(‘T OTMETHTL, 4TO Ha HAYYEHHBIX MECTOPOAJICHHANX
B AraToBeIX 00PA30BAHMAX OIAN BCTPEUAETCA Kpaiine pejiko.
HanbGomee npuMmutuBHoii Kpueramimyeckoil (opMoil Kpemie-
seMa spaseres wpuerobaxut. Mewmouenuwe cocrariasior, mo-
IRy, Jamims aratossie Jutoduasl Mmeetopossaenna Bararan-
UHK, TJle ONaJ B BIJIe TOHKUX NpPocioek aMopdHOro KpemHe-
jeMa  CoOBMecTHO ¢ IipllCTOﬁﬂJl]lTO.\l chnaraerT movYKOBUHBI¢
BBUICJICHHSA HA CTeHKAX HOJOCTell.
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Tadamma 9

Cxema noeaejosateasaoeTn ararooopaszosannsa #a Cesepo-Boerorke
ceep

draoren-

Jnjpore il p
SHAOTEIILI 3Tan maii aTan

upa-

NApaKTeEpUCTHREA HPOLECCOB
MUHEDAJOOUPAZOBAH A

Craaua rapho-

Horo npeoipa-

a0BaHUA

HOOGPAIOBAH T
u apobaeHns

pagoofipazoBa-

HuA
Craauwa oKcHI-

Cragnn KpeM-
HEKNCI0
MUHEPAI00
30BAHMA
Cragna Tpe -
HATHOTO MUHEe=

PutMpt ocamjienis rujgpore- -
JAeil kpemitesema

PutMBl 00e3B0NBANTA TI]I-
poredeil Kpempesema

PHTMBL  pacKpHCTALIIT3AIGIT P
OnaJa 1 00PAZOBALIH MOJI-
urannit KpesmHoeseMa paja
KPHCTOOMINT — XAJIejoH —
KBapig

Pty auddysuonnoro weap-
HeoGpasoBanms

Raraxnas e
PUTM KpHETATIIN AT R h- —
LUTAa 0 MalTamoRaILIHTA
Purym  gpueTasgmuaaming  po-
JOX PO3ATA

Bropnanoe oxpaummanime 1
HO3HNEHOBEIE — araToB ¢
JabAma THRIM PUCYTIROM

Jleranuinoe msyuenue cpeson araTOBBIX JKEO{ W MEIIAJIHIT
VRA3LIBAET 1A TO, YTO PUTMOB OCAMJICHHA THIPOICIA KpPeM-
iezeMa Moiker ObITh HECKOJNBKO (He Menee 3—4), npuuem
KaKk CO3AI0NIX OOIEKAIONY0 KOHILEHTPUTECKH-30HATLITYIO
TERCTYpY, Tak u 00pasyloinux NIapamiejbHo-ClOMCTRIe arpe-
rarel na3 Mouurammic Si0,.

ObesposknBanme rexs um o0pazoBanme onMaxd MOKeT Ia-
UaTLCHA ellle /0 3aBePHIeHHS BCeX PHTMOB TeJleoTI0Kenn.
Mitkpoeronngeckoe uaydenue cpesos pPACKPUCTAIIHBOBAIIIO-
ro KpemieseMa IOKa3piBAET, WUTO IPOIECC PACKPHCTAIIN3A-
T CIJIAKATENS HIeT ¢ MOBePXHOCTH OTI0Mennil Brayin, 1o
HATPABICHIIO K TIOJUI0KKE.

Uro kacaercs purma audipysuonnoro Ksapueodpasosansi,
TO OH MOMET HPOTERATL OJHOBPEMEHHO ¢ pPHTMaMil 00e3Bo-
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SKIBAHNIA rHpoTeada u neperpueraainzannn onana. [oexkoms-
Ky 11pOLece BHITOJHCHIS [0JoCTell rejleM I aratoodpasoBa-
HIE Ha J1000M MECTOPOACHAN [IPOTEKALT HEOJHOBPEMEHHO,
CTA/A  TPENHO00PABOBANNA 11 JAPOOJCHIA MOKET 3acTarth
HOJOCTH Ha pasueix (paszax 1X pPasBuTHfA B CTAIHI0 Kpemiie-
Knejgorinoro mmnepanooraomenng. [lostomy wnepearo wserpe-
HAIOTCH ATATOBBIC ODPABOBAHIIA, B KOTOPBIX HEKOTOpPHIE PHT-
MBL panieii ¢TaJnm TOJAHOCTBEI0 BBINAJAIOT Wi ke ObIBaloT
YIHETEHBL.

Crajura Tpemmuoodpa3oBaima M JIpOOJIeHAA B ICTOPHIT
hopMupoBaHIA AraTOBBIX BRITOJHEHII, BePOATHO, CBA3AHA C
yeuaenineM TeKTonnIeckoil aktusioctn B permone. [lposinie-
e TPeIHIoo0PaA30BATIA I APOOJIeHHA YKAZLIBACT He TOJ -
KO Ha M3MeHernne TeRTONnYeckoil o0CTanoBRN, W0 I Ha cMely
(DUANKO-XUMIUECKNX  YCHOBHIT TPH  DHIOTEHHOM MHHEPaIo-
oGpasosaunu, 00 5TOM CBHJIETEJILCTBYIOT IPOAYKTEL BLITIOJ-
HeHuss TPeNAE B BHAE TOHKAX IHPOSKIVIOK, CeRYNIHX #Ke0/ibl
U MHH/JAJAHEL ¥ BXOJAIINX BO BMEIalommpe TOPOJBI, COCTAB
IeMenTa JipodJielioro MaTepnaza, a Takde XaparTep 1ocjie-
AYIOHEero  MHIePAT00OPAZORANNA B TOJOCTAX BHITOTHCHHS.

Jlas nexortopsix mectopoasienmii (manpmyep, Rpemsnka,
CejlejieMa) MOMKHO TOBOPUTH O JBYX CTAJMAX KPEMHEKICIOT-
HOTO .\muepanooﬁpanommuﬁ, NAPARTePU3VIOIHAXCH HpAaRTIIe-
CKHU I0JHOIT anajJlorueiil B cocTase n I0CJHeJ0BATEILHOCTH OT-
Joskeniss obpasylomuxess Munepansneix (as (em. puc. 36).
RapGomataast erajinsg B HTHX CJAyHYASAN MPAKTHYECKI He 11Po-
apagerca. Muorjga Berpedanimecss NpUMecH MO3THET0 Kallh-
LITa 3aMeTHOTO BIAMANNA Ha 00IIMIT TeRCTYPHO-CTPYKTYPHbBII
PHCYHOK BBIIOJIHENTA He OKa3BIBAIOT.

Cragna waplonatTinoro MUHepPaTooHpPasoBans, KAK yike
OTMEYAJ0ChH, CBH/ICTENILCTBYET O PEe3KOM HaMeHeHn (i)HSHNO*
XHMIUeckoit 00CTanoBKE B MuHepadoodpasywleil cucreme.
Jra crajust XapakTepU3yeTcH PAHHIM PATMOM KPHCTAJIIH3A-
U RAJBIUTA 0 MAHTAHO-KAJBLIATA I TO3HEM — POJ0OXPO3II-
Ta. HespaunreapHble KOJAMMeCTRA POJTOXPO3ATA  CRBHJETEIb-
CTBYIOT 0 KPATKOBPEMEHHOCTH HTOTO PHTMa (MecToposkjienne
Ounberoe mraTo).

B axaorenmsiit sranm chopMuporaBiimecs araToBble BBIJIe-
JenuA  TTaBHbIM  00pas’oM  HPETePHeBanT pPasinduoro poja
HaMenenns 1ojg BO:i,"l(‘ﬁCTBliL‘M nﬂlierIIOCTIIb]X BOJT, BO3JyHI-
Hoil arMocdiepsl I nepenajon TeMmepaTyp. JToT HTan Xapak-
TEPHBYETCH 1peske BCero Crajiueil okenjioro npeodpasosa-
HUSL ATATOR 34 CYUET TJIABHEIM 00pasoM pasnoodpasubix coejin-
nennii swesnesa. Hosepxuoernoe oxuenenme 00BIMHO TPIHBOANT
K NPOABJIEHNI0 YACTO JOCTATOTHO HHTEHCHBHOrO BTOPHYHOIO
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OKPANINBAHNA 1 BO3HHKHOBOHIK CHemuIeckix araton ¢
namma@THLIM pHCYHKOM,

[ponecest orewoOro 1MpeodpasoBamis aratos  0CodeHHO
YCIINBAIOTCA TI0Ce Paspymenusa BMeIIAIoNN  mopoj, Bbi-
CBODOMIEHII FKe0jl, MIHIAJIIE 1 J0ToMu3 11 BOBJEYeHIsE 11X
B JleJdIOBHANIBHBIE W, jlajee, B a/UIIOBIAJBIbBIC TIpoitecesr, (Cxe-
Ma I10CIe/I0BATEALHOCTH MIHEPAT000Pas0Balmd Ha MeCTOPOIK-
pemmax araros Cenepo-Boeroka CCCP npupenena g tadm 9.

OnTnueckne
H TEPMOOAPOreOXnMIIECKIe
HCCTCOBAHTIS

Obumpayo nudopManmo 00 VCJIOBIAX aratooipazona-
HIH MOGKIO HOJAYIATH DYTEM ONTHYeCKOIO H3YUeHs jleTaieil
CTPOEHI AraTOBBLIX BBIJIGJIEHIIT, HX MIHEPAILHOIO COCTaBa,
B3AUMOOTHOIIEHIH MIHEePAJIbHBIX (a3 M TOHKIX ITHOPOJIBIX
HpuMeceil B HUX, BBUBICHNA Pasaimiibix HeOTHOPOIHOCTE B
MULEpaIax, B TOM 4HC/Ie W Fa30BO-BONBIX BRIOYEINIl, a4 Tak-
iRe JAKOHOMEepHOCTeil pacupeleelist HoCheiInx B MIHePalb-
HBIX arperarax.

HauBosiee mosnyo nudopManmio o 1pAPOHOM araToodpa-
SOBAHUIT MOJNHO HOJYUUTL TIPH H3VUCHHH MAKCHMAJILHO CJIOH-
HBIX 110  CTPOENnIO M]IUT()CTH;[]IIHIHBIX JReoJT M MHHJAJHH,
lhIOCTU C TEM },’!‘J[yﬁ.’[ﬁllﬂ]() nosganmda oTA¢JLHBIX ACHEKTOB
I]DUGHL'MI:I C]lOC()GCTﬂyE‘T JeTaJibHOoe u3yucHue 1 OTHOCHTEILHO
HPOCTBIX 0 CTPoeHuio odpasosa i,

B kagecTBe npHMepa aratoBoro 00pasoBAHIA CO CIOARHOIN
HCTOPHE PasBUTHA MOJKIIO PACCMOTPETH CTpPOENHe OJiHOIl 13
antoguz mecroposiaenns Ranonmeiseem (pue. 72).

Jlurodusa mmeer oTHeTANBO CHOMCTHI KOHIEHTPHYCCKIT-
F0HANLHBIT 00JNK, paccedena CHCTEMOIT MeJKUX TPemint, Bhli-
HOJHe HHBIX ITO3JIHHM  KBapIieM. H(‘,Tﬂﬂl]lloe nayvuenne crpoe-
HIA J[llTUl[)ll:!bl OT e¢ CTeHOR 110 HanpapjieHno K HenTpy 1mo-
Ra3blBaeT CJeivionee, ]{[}BMII(‘S(‘M, HenoepeacTsenuo BuleTn-
.'lilI(Jlll,HI"[ HOBEPXHOCTH nOJOCTIH BHITTOJIHCHN A, ABJIAETCH
cMechblo Kpueroannta u xaameoma. RKpuerobanut npejeran-
ager coboii coodUecTBo Upe3BbrYaiiiio MeJKHX (mepsBoie MHK-
PONBI) Pasimano OPHEHTHPOBAHNBIX V/UIMHCHHBIX KPHCTAJ-
JNTOB, 00pA3YIOIAX BOIIOYHYI0 CTPYRTYPY. NallleoloBble
obpasosanng pa Qone KpueTodaanTa XOpoIio PasidnanMel,
Hpeskie Beero, 1Mo CBOUM CTPYKRTYPHO-MOPMOJOrTuecKuM Xa-
PARTEPUHCTHRAM. BTO arperar JHHEeINHo BBITAHYTBIX KPHCTA-
JUTOB, o:’:pa:symluux (‘lI)(‘[HI'[(‘(‘h'!JL‘ PainaJbHO-JIYIUCTBIC BbI-
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Pue. 72, Paspes aratonoii antodmsm mecroposaennn Kanonyuisees

[, 11, 111 — purmel Teaeoraoycennd; IV — purm ndysnoHnoro spapilieoipaao-
BAHMA HEHTPANBUONT 9aCTH HOJ0CTN BLUTOIHEINH

Jedenfa, TATOTeNHe K BHYTPenieMy [0 Hanpasienno &
HenTpy kKpaw nepsoro  purma, Crpykrypubie  0codeHiocTn
ATOIL OJOCBL XOPOLIO BHIHBL 110J{T MUEPOCKOIIOM B HOJAPHA30-
pannom csere. Hepenro nojodusie edeponnrsr, odpasyonme-
CH BOKPYD  Meapuaiimmx  o0JOMKOB BMEIMAINMX 10POJ 1
objeKaloNnme Bee HEPOBHOCTH CTEHOK MOJOCTH, TPHIA0T
DTOMY CJOI0 TTOYKOBHIHBIT 00K,

[Teppasi noaoca wKpemuezema Oes BHIMMOI CTPYKTYPHOIL
IPAHUIBL HEPEXOJANT B HOJ0OCY Takike OeclBETHOT0 KpeMiese-
Ma (kpuertodaanra) ¢ HEUETKO NPeCTABICHIBIMIL dJIeMeHTa-
ME KPHCTAMIH3ANNI, BRIPAKEHHBIMIT B MUKPORBOJOKHHETOCTII
arperata. Deenpernwiii spuerofannTt JIOCTATOMHO pPesko, HO
6e3 orpaHHUMBAOLICI TOBEPXIOCTH, CMEHAECTCA IoJocoil Oy-
poro uBeTa, mpejacTapigoniei codboil, BEpoATHO, CMech XaJ-
nejona 1 aMophuBIX  wacTHI[ Kpemuesema, 000TamenHbIX
oknesaMu skexesa, [lus xannegona xapakTepno BoJOKHHCTOE,
JYUHCTOE CeTpoenne ¢  VUIMHeHueMm, TeprueHjimKyIapibiy
ciaoueroeTn,  MakenMainimoe KOIHYECTRO  METAKOIION|HBIX
100y HADIIOAACTCS B OCHOBAIIN HOJOCHL, YTO U OLpe/ieiseT
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pesroeTh Hepexoga k Oojee rayGokomy  cnow. Onncaunnsie
CJOI XAPAKTEPHIYIOT HePBBIT PUTM TeJeOTIOMCII,

Careyonnii puTy 1npejieTapien npoapadisiM, HEOKpamen-
HBIM X&JIe/01H0M, B KOTOPOM HHGKHAA YacTh 10J0Chl 00Ja1a-
eT MUKPOBOJOKHHCTOI CTPYRTYPOil, a Bepxiuss — nepueroi,
ayuneroil. Nopomo 3aMeTert Hepexo) IyUncToro Xaiieolna »
MU KPOBOJOKHACTHIIL.

Hawazo tperbero purma eB#3ano ¢ OTIGKCHIEM Kpeiie-
JeMa, B (u.'npa:mc npejicrasiennonro I\'l)l](‘TUI_)il.'lII'I'()RI, ]H"].\'Il}l}[
HACTH KOTOPOrO HEPexo/iT B BOJOKHUCTLIT Xauie/on Gyporo
nsera. Buyrpn MUKPOpUTMa KPHETODAJNTA BCTPEYAIOTCH [IPO-
TH/KCHHBIE 110 HAIJACTOBAHNIO HAYKIL MOJIMEPHBIX  Ilenei,
rI00YI KPeMHE3eMa, Pe3ko  BBIIeASIONUIXCA  CBOUM HEIPO-
3pauubiM 00JHKOM,

Bepxussg rpannma Oy poro Xaldiel0HoBoro paTMa Xopoio
HPOCICRIBACTCS 110 TTOABJIEHITI0 [10J0CBI, WHTEHCHBHO HAaCLI-
HIEHHON HacTHIaMi reJid KpeMHesesmMa 1l OKHCJIOB skelesa,
1 H0DTOMY COBEPIIEHHO HENPO3Painoii.

LHosepxnoeTs aToil 1OJOCHT HEoIHOPOHOCTe TOeTy A /Ia
HOJeM  3apojiblineodpasoBaiis JUIA CAeIyI0Iero JeTeproro
PHTMA, HPEJCTABICHHOI0 MEJIKOKPHCTANLIMYECKIM, 11po3pad-
HbIM, Heokpamenasim Keapuem. Orjensusie  3epua  kpapua
COJAEPIEAT ra30BO-BOJIBIE BRIIOUCHIS € UpPesBbluaiing pasio-
obpasznoit  Mopgonorneit. Ilpeobuajawt BRIIOMEHHIN  pPe3Ko
HelpaBIWILIBIX, Keenomopdubix ouepranuii. llo arperarnomy
COCTOAHUIO O M3MEHFIOTCA 0T CYHIECTBeHNO BOJHBIX 10
pojHO-rasosbix (raza 8—10 06.% ). B ocnosannn Kpueramion
HEPEe/LKIT  MEeTATeJeBble  MOUTIH  HEelIPo3pauHbie  BRIIOUCHIT
ryouartoro odanka. Berpeuaores razoBo-BOHLIE BEJIOUYCHIH
MEZK3EePHOBOTO, HMHJAYKUHOHHOIO THIA, MOJ0CTH KOTOPLIX 00-
pasopana TPAHAMI CONPUKACAIONIXCA 3epelL.

Wiorga B KpynmosepHICTOM KBapie, BOIHHKAIONICM B
X0jle packpueTanamsanumn rexs win g dysnonnoit Kpuerad-
JUBALNI, BIUHLL CEpHIT OTPAHHUNBAIOIIX ILTOCKOCTEI, Cery-
U(HX BeCh PHTM W COAOINN  TICEBJOKPHCTALINYCCKY IO
CTPYKTYpY arperara Oojiee BBICOKOTO Topsjka. Ojnaro je-
TAJNBHOE UBYUYEHHEe HTHX [CERIOIIOCKOCTeH 1P HOJBITOM
yeeangennn (<X 300—400) moxaspipaer, 4TO O IIPejlcTaB-
AT coloil eJeibl KAKNX-TO panee [PHCYTCTBOBABIINX -
HEITHO BRITAHYTHIX MUHEPAJIBILIX 00pasoBaniii, MOCTY AN BIIIX
A0HAMI  [IPOSBJIEHIA  [eHTpos  MaccoBoil  KpHeTaLImzalmm
u3oMeTpuuecknx sepen ksapna. llpm orom pocer kpmeranios
HPOUCXOIT B 00 CTOPOHBL OT BTOI IIOCKOCTH € TIOCICIYI0-
M reoMeTpideckiM 0T6opom 1 obpaszosannem Gonee kpyi-
ueix kpueramaon (pue. 73). HopoGnoe spiaeune moiker ObITh
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BHIABATIO W POABICHNEM Ha 3aKT0UNTeALoi crajun dop-
MHPOBAIAA AraTOB IPOLECCOB KAPKACHO-ILIACTHHYATOTO MH-
HePAI00DPAZOBAHI, LT FKe 3aMeIleHIeM KaKIX-To TLIacTii-
qaThIX MuHepajson, nanpusmep sapdonara. Il to w apyroe wa
GJINBTOBEPXTTOCTHRIX MECTOPOAICHIAX MO/KeT HMEeTh MeCTo 1I
omncano A, A. Cujopossin [91], H. B, Tlerporexoit u jnp.
[79] nas somoTo-cepedpanbix MecTOPOIKICHIIL.

Jltst RpYNHOKPHCTAINIMYECKOTO KBAPIA HEeHTPAIBHBIX Wa-
cTeil nodocTeil BRIMOJIHEHNA XapakTepHo 30HaTbHOe CTPOenie.
ITpi a1oM  caejyer oTMeTHTHL CYIECTBOBAHIE JBYX THIIOB

Pue. 73, Ileesoxpueraninue-
CKasl CTPYKTYPa BTOPOro nopsiji-
Ka, cojjlasaeMas caejaMm 3a-
MENeHIBIX  KBAPIEM  1IACTHH-
UATHIX MHHEPAJIOB

1 — BMENAIUIan nopoaa;

2 — KBapiu:

4 — caen saMeneHioro Mmuimepana

onagabpinoctn, K oneppoMy THIY MO#HO OTHECTH 3011a0bHOCTD
pocTa KPHCTALIOB, XOPOIIO HOMePKNBAIOIIYIOCH BIYTPeHHI-
Mu pediieKcaMi B HOJAAPHIOBAHIOM CBETE; KO BTOPOMY — 30-
HAJILHOCTE pacnpejejenns Braovenuit. Kag npasmro, pac-
npejelienue  BRIAYEHNIT He cordacyeTcd ¢ 30HaJBLI0CTHIO
pocta. Ho-sugumonmy, pasmelntenne BRIOUEHW B Muiepagax
OTpaAeT KPHCTANNN3ANNONITYIO NaMATL CHCTEMbI O IIEPBHY-
HO-BOJIOKHUCTOM  COCTOSIHMM  arperaToB Kpemueaema, KOTO-
pag coxpausieress takuM cirocofoM npm (OPMEPOBANII KPH-
CTAIOB,

Ha srom ke smectopoisiennin perpedantes o0pasnpl ara-
TOB, B OIAJOBHIHBIX arperarax KoTOPBIX XOPOIO BITHO PHT-
MHYCCKOe  pacupejenenne  aMopubx  CROIICNNI  OKHCIOB
MKesesa, HanoMHIAIIAe Ve Panee oTMedaBlInecs ROJIbIa
Jluszeranra.

MaTepecno otMeTiTh, 1T0 B ATOM 00pasie MenTpoM 33 poik-
JCHIL HPAKTHUCCKIT BCEX METATCJIeRLIX BBUIIACHIIT OKUCIOR
JResesa SIBIUIICL TOHKHE HeNpoapauieie, UacTo wTepseodpas-
HO HB0PIYTRIC HHOpo/LIe dacTuibl, FKean gactuinl neboan-
Hige Mo pasMepy, To BOZHAKAIT odpasoBanmsd, OJH3KHE 110
dopme K cheputeckuM, eciIr de o V/UIHHeHbe, T0 co0T-

BETCTRYIOUIYIO (DOPMY BBITAHYTOIl Kameyianl mpuobperaer i
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MeTaredesoe cRomrenne. Mporga serpedawTes Tonkmne 1po-
THReHHBIe HITH, HAa KOTOpPBIe TJ00VIBl HACAKeHbl Kak OyCh.
Coctas HpTeil He VCTAHOBIEH, HO He WCKIIOYEH0, UTO 3TO
HOANMEPHBIC  TaTYKM  IENHBIX  MOJCKYT  OKHCIOB  Kejesa
(pme. 74,7, 8, 2}.

B nomofHoM ke arperate MIIPOKO PaclpocTpaHeHbl He-
0OBITHBIe BRIAKYEHAA TEMATHTA HPHYY/UINBO H30THYTOH dep-
seodpasuoit hopmsr (em. pue. 67 w 74, 10).

Boofue, caegyer oTMeTHTh, 9TO PasBuTHe MIHCPATLIBIX
has, mpuAaIUX TY WA HOVIO OKPACKY AaraTtaM, Hponcxo-
JAT "AIle BCETO B CHOAX BHCHIEro Orpanmyeinus PHTMOB WL
/Re Ha TPAHNIAX CTPYKTYPHBIX HEPeX0J0R BHYTPI 110J0CTIL
Makenmansnoe Tposipienye xpoMarorpaduieckny Iponeccon
XapaKRTepuayeT TPanuibl Medy PHTMAMIL IeJeoTaoKenns.
O BO3MOKNIBIX TPHYNIAX DTOr0 Oy/IeT crazano jalee.

Bamunasn nngopmanns o Guanko-XuMUUECKEX  VCIOBAAX
araroodpasosanmst  na  Mecropoikjgenuax  Cesepo-Boctoka
CCCP moaywena npm TepmMofapoXUMHTIeCKOM H3VUeHHN ara-
TOBBIX BBINOJNENIT, HeeMOTPA HA H3BECTHBIE TPYINOCTH Ti-
KOTO Pojia HeCJae;10BAINI MeTaKOIIONTHBIX obpasopanmii.

TepmobGaporeoxuMuieckine HCCIe/OBAINIA  PeUIOIAraoT
MOJAVHEHHE TeHeTHYeCKO MR opMaIyim 1o BRIKYEHIAM
MUHEepPayooipasyionms cpejl. DTH BRIIOYeHHsS MpejCTaBIs0T
cofoil m3ompoBanmble B MitHepagax (hparMenTsl Munepaio-
00pazyommx pacTBOPOB, 3aXBAUCHIILIX B HPONeECCe ero pocra
(em. pme. 74). Byjyum pesamrramit ri/ipotTepMainioii’ cpejibl,
BRIIOUeHnsa  xpanaT B cede nndopMannio o paskHeiimmnx
TePMOIHHAMIMECKIX TlapaMeTpax odpasoBaHis 1 npeodpaso-
BANMA MUHEPATLIBIN HIJIHBHI0B, BRIKYAA HCTOPHIO U3MeHe-
HUSL XUMHUCCKOTO cocTasa pacTsopoB, coOpMHPOBABIINX OTH
Mumepaisl.  HoHeuHo, BRIOTEHNHA  MUHepanoodpasyioniinx
cpenq Kak 110 COCTABY, TAK M 110 CROWM OCHOBIRIM (HIANKO-
XMMITFECKIIM TapaMeTpaM TOAH0CTLIO COOTBETCTBOBAIT HIIJl0-
TeHHBIM VCJIOBHAM JHINL B MOMENT HX KOHCCPBAIMH B Olpe-
jleienHoil Touke npocrtpancrea.  Vlasmenenne reosornuecroir
00CTANORKA B KaKoi-TO Mepe BRIBLIBACT 1 Tpanc(opMarnmio
BRIOUEHIH MHHePAToodpasyoniumx  cpejl u, cJe/oBaTeILHo,
contepssanieiica B nnx mndopmaiint. OHAKO HOCKOJIBRY 110-
AO0NBIe U3MCHEHN, BePOATHO, PABHOZHATHBI TA BCEX Teo-
JOMMYECKIX TeJ B OlpejlelIcHHOM 00beMe TPoCTpaHcTBa, To,
CJCJIOBATENIBHO, BRIOMCHIA B MITHEPazax MoryT ObITH WC-
MOAB30BalL KaK JUISL BOCCTANOBICIIA (II3MKO-XIMAYCCRIX
VCIOBILT MHHEPaa00OpasoRaniig B OTAeALIBIC HePHOjbl, Tak
W JUTA PACKPBITHA JIMHAMHKI PAZBITHS PYA0odpasywomei cn-
CTeMBI Ha BeeM aTale ee (hopMupoBaiis.
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AR

Pue. 74. Ocofennoctu pacupeneiesus u

JIAX KpeMHe3eMa araToBbIX BbINOJHEH i

1 — COOTHOWIEHUS 30H POCTA KBapla,
YCTAHOBJACHHLIE 110 BHYTPeHHUM
pediescam (a) ¢ nepeUYMHLIMUH
(6) w propuunbIMu (8) Kpueraa-
JIMBATINOHHBINE BRJIOUEH MM,

2 = [i:ll'lllli)’ll()ﬂil HHBIE BRJIK'EeH i,

4 — CYMECTBEHHO BOJHbIE
HUH,

4 — BOJHO-TE

BHJKI'IE-

130BbIe BEJAKMEH W

J — Maz3oBO-BOJHLIE BRIKYCHNH;

6 PA3HOHANOJAHEHHBIE  BRIKYEHWA
B OJHOII 30He pocTa Hnepuoia

10 —

11

TIIB BEAWYCHMIT B MuHHEpa-

KHUMEeHWA pacTBOpPOB,
f = BRJIKYMEHWA OKUCI0BR
¢ BUHIANMBIME HEHTpamMu
JeHWH B XaJlejioue;
BRIWOYeH I ruiaporeTuTa-remMa-

sesela
3aPOs-

THTA B lil]lﬂ"l'!","‘d.‘lH'['L‘-XH.—‘IIU"
1oHe;

BEJAOUMEHNA, PACHOJOMeHHbIE 110
JOHaM pocTa, N HHIAYVKIINOHHbIE

BRJAKMMEHWA B KBaple;
METARWIIONIHLIE HOIHO-TAJOBLIE
BRJNOYEHWIT
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B nacrosuieil patore mCNogLA0BAI  TepMOMeTpHUYCCKUI
METOL H3YYCHIA BRAYCHIN 1 XHUMIYecKIl — anaians pojinbix
BLITSFREK 13 Mumepaaos ', 3aMepsr Temiepatyp MiHepanood-
pasoBanis OCYIECTRIINCE B TepMoKaMepe ¢ paboueii Temie-
parypoit no 7007 C wounerpyrnn K. A. Jloarosa, JI. 1l bBa-
saposa [29].

Jlast moayuenminsg  BOZHBIX  BBITA/KEK  HCHOIL3OBATOCH
3040 r wmereproit go 200 Mem MOHOMIHEPATLION HPOOLL,
JRCTpaKIMA  OCYIIECTBIANACL ONIMCTIIIATOM B Tedenue
30 mun np remuneparype 70—-80° C. Barem mposojmmaach
thuabTpanma pacrsopos B BaryyMe uepes apoiinoii (mastp.
AHHOHHBIT M KATHOUHBIT COCTABR PACTBOPOB  ONPE/IeTAICH
caeayiony ofpadom: Na® n K° — na arosmuo-adeopiimonmonm
ciertpodoromerpe «Xutauny («Hitachi 180—70») ammcen-
onneim metogom; Ca**, Mg** — merojom atomuoit abcopOrmn
Ha atom ke mpudope; HCOY — npambiv THTpOBATINEM COJA-
HOI KHEJOTBI € HPUMEHEHHEM  CMenianioro mHnkaTopa
I'poara; F-, Cl- — norenumoMeTpuuecky ¢ mOHOCEIe KTHBITHI-
mu asmertpogamn RKPUTVP tuna 09—17; SO~ — turpona-
HHEM XJOPHCTHIM OapieM ¢ npuMernenneM pearenTa opToii-
aosoro K. I ocofennoersiM  paceMaTpuBacMoro  anasimsa
OTHOCHTCH €TI0 BAJOBOCTL. VIbiMir cJosaMu, oJHoOBPeMenio
AHAIMBUPYETCSL  COCTAB  MUHCPAJIO0OPABYIONIX  PACTBOPOB
BCEX TEHeTHUeCKiX TPYIIT BRJAOUCHHIT (TepBHTHBIX, MHIIMO-
BTOPHUNBIX M BTOPUYHBIX). DTO B H3BECTHOI Mepe 3aTyiie-
BBIBACT TEPBUYHYI0 WHHOPMANI0 0 XHUMHYECKHX CROMCTBaX
Munepagootpasyonnx pactsopos. Tem mne memee B peayin-
TATE BUAYATLHO-ONTHYCCKHX M TCPMOMETPHMECKIX MCCHe0-
RAHMIT YCTANOBICHO, YTO HAMOOI0E PACHPOCTPATIEHHBIM THITOM
praodennii (owono 90% ot obdniero koamweersa) ARISIOTCH
WUKITe 1 FA30BO-RUJIKNE, XaPAKTePU3YIONHe pocT KBapia,
ITosroMy MOHO CUNTATL METONHUECKI BEPHBIM BBEIBOJL O TOM,
TTO 0CODEHIOCTH MHHEPAI00HPasyIoniuy PacTBOPOB B JIOCTA-
TOUHOIT MEpe XapakTepuayloTes pesyJibTaTaMi aHalnsa Bojl-
HBIX BBITS/KER 113 araTon.

Huske npuBosimes pesyanTaThl WayueHus yegaowsnii gop-
MIPOBATIA MECTOPOKICHIIT AraToBR, PasMenienibix » anjiesi-
ro-Dasanprax n gnnapur-gannrtax Oxorexo-Uykoreroro nyi-
Ra"orennoro nosca, Osmolonckoro sacemsa u  Agaseiickoro
TILIAaTO.

BrIowennsa kak caMocToATeNLITbIe TeJda, nMenie (aso-
BYIO TPaiiiily ¢ MILHePaJoOM-XO351IHOM, B araTax BCTPedaioTen
nopcemectno, Oanako BRINOYCNHA-TEPMOMOTPEI, WIH, TOYHee,

U Awaantas 1. C, Posaramposa, CBRHIIT JIBHI[T AH CCCP.
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BRIOYCHN, yKagbipalome #na (hualko-xnMuuecky odcra-
HOBRY MuHepasoofpasoBanis, HNPOARIHIOTCA JIHlib B KOHILe
crajnii - aratoo0pasoBanns, Hemocpe/lcTBenno  mepea 1 Bo
BPeMs Kpucraindanun rpebentartoro kpapia. K aromy tamy
OTHCCEHBL METAreJeBble M KPHCTAIIHIAIMONHDIE Ta30B0-BOJ-
neie pradenna (M. pue. 74, 2—6, 12). llepsbie qacro serpe-
YAIOTCS B BOJOKHICTOM Xa/JlIe/lone, 13 KPHCTALIHTOR KOTOPOro
pPasBNBaeTcs XPYCTAJEBHHBIT KBAPI, W B OCHOBANNKN KpIH-
cTALIOR KBapna. DBropble, Npospissch BMeCTe ¢ MeTarejie-
BUSIMIT B OCHOBAHI KPHCTAMION, 00J0e CBONCTBCHIILI TIPI3Ma-
THYECKOIT TaCTH MHHEPATOB.

MeTtaregenbie BRIOUEHNA BHELTHE OJHOTILIHBIL, JTO BBHICO-
Kopeabedibie, caafompospadnbie OKPYIIBIE M BLHITATYTHE,
CO CIVAMENHBIMIT OFPAaNHYeHIAME, HEPEJIRO € IepeskumMami
BRJIOYEHUA, npn Harpesanim MeTare/Jesble BRIOYCNAA Be-
ayr cebsn no-paznomy. Oauum n3 HIX HeoOPaTHMO TCMHEIOT,
Apyrie CBeTJCIT, a Opi  OXJaeHnH BHOBbL TPHOOPeTaloT
MepBOHAYAN LIBIT 00T K.

Bepoatno, Te BRIOYeHNA, KOTOPBIe PN Harpesanmm He-
00pATIMO TeMHEIOT, TPEeJCTABIAIOT coOoll MeTarejenble “a-
CTHIBI 1T HOTEMICHMe UX CBA3ANH0 ¢ Jlernjaparanueil amopd-
HOTO KpemueseMa. DRirowenns ke, KOTOPBIe 1P HATPeBATHI
CBETIICIOT, TO-BIJINMOMY, COJICPMHAT BUYTPH cedf KaKOoe-To KO-
mmuecTBo 000COBICHION CHITePeTHICCKOIT JRIJIKOCTH, B KOTO-
POil TP HArpPeBAHWE  YACTHYHO pacTBopsaercs  amopdubii
KPEMHE3eM, YTO 1 HPUBOJANT K OCBETJICHHIO BRIIOYCHIIL.
OxmaikieEne Bejler K 00OpaTiHoMY  1poleccey — ocais/eHiuio
aMop(hroro KpesMueseMa Ha cTellku MoJ0eTH I K HoTeMHeno
BRINOYEHNA B 11eJoM. B HeKOTOpPhIX TPOCBeTIEBIIX BRIIOTE-
HIAX CTAHOBUTCH 3aMeTHBIM Jlazke Ta’onelii 1myssipes (M.
puc. 74, 11).

Hnoro tnuna sranotenng B rpedentatom kpapue. lpeage
BCEro, OHIL BOJANBIC Wi rasoso-sojamsie. Hunorjga serpeuaiores
amoMajnieie rasopeie, Ilpn cpapmmrensnom ananmse pasme-
poB, MOPHOJOTII, arperaTioro COCTOAHNS 11 PACIIPeIeaCHIs
BRJIOUCIITT B MITHepaJge-xoasmne odpaiaer na ceds ponma-
Hire ToT (harT, UTO BRAOYCHUA PAXTHYILIX MCCTOPOIICHNIT B
FHAYUTEILHOI Mepe exojnnl Mexsy coboit. Tak, ocnonnas
MACCa BRAOYCHII PACTIONO/ReHa Do 30HAM POCTA KPHCTANIOB
KBapia, Ju00 CCRTOPHATLEO B PASHLIX ero 4acTax (sepuima,
cpejuiss HacTh), ofpasys maorTneie obaatnpie cromaenns. Ao-
COJIOTHOE ﬁ(l.’ll:ll[ll]l("l‘ll[) |‘l|\'.Tl|()‘l('ll]||"l B TaRHX CROINICHIIAX OT-
HocnTeabHo  Mearne  (jo 30—400 amrm, wame H—10 mrMm),
OBAJMLHOIL, min 0Jn3K0I K oBajdLHoil (hopMBL 11 110 cBOCMY ar-
peratinomy coctosnnio sojannie. Cpean wnx nnorga (o 107,
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0T OOIIEro KOJIMYeCTBa) BCTPEUATCH TA30BO-BOHBIE (0KOI0
3—10% rasa or ofmema BAKYOII) I eMHHYHBIEC BRIKYCHITA
¢ copepmannem raszopoit dasst g0 20—40 06.%. Kpome omi-
CAHHBIX PAasHOBUHOCTEI, B OTACJHBLHBIN KPHCTAJJIAaX BCTpeva-
IOTCA BCKPBITHIE (IepeHanoJHennnie) BRAYCHNA, B KOTOPBIX
razoBag (paza coctapiger no 90—100 06.%. Marr ux pas-
FePMETH3AIMKI VCTAHABIIMBACTCA 110 HATINUIIO MITKPOTPELLIn,
OTXOAIMX 0T BRJIOUYenuit,  flpno  sropmunpie  BRIOUCHIA
BCTPEYAIOTCH OTHOCHTeALHo pejko. [peaerasienst o, raap-
HeM 00pasoM, HenpaBmibuoii (OpPMBL BbIICJCHIHMIL, COjlep-
SRAIIMIL BOJLY, nHora o o 00.% rasa.

Ilpun pacemorpenun pacnpee/eninsa BRIOUCIIIT T HX ar-
peratnoro coetoanmg odpaimaer ua cedg sunManie Tor paxr,
YTO MEIKO- II CPe/IHe KPUCTAIIMecKil KBapil, BbIPOCHNIl He-
NOCPEICTBEITHO HA MeTareJeBsX ofpazoBalnsax, Kak 1pasiio,
OTJAMTAETCH BBICOKOI YHCTOTOH 11 OTCYTCTBHEM KaRKIX-11100
HeoguOpojHocTeil. Berpevaonmmecs B HeM  HHorga  cyuiecT-
REITO BOJAHLIE BRIOUEHIS ABHO TATOTCIOT K 301€ 3apojibiiie-
ofipasoBanus, a eJIMHEUUYTIBIC CHCTOMBI  HPOTH/KCHUBIX  pac-
mmyposannelx sraogeninii (Mecropomenus Ounckoe naaro,
Huyseem, flua, Ramonmbisees; em. pue. 74, 2), no-sujnsmony,
HpeicTaBIAI0T co00il He YTO NHOE, KAK 3a10JHeHIBIEe PACTBO-
POM TIOJIOCTIT Me;I/1y HaYKaMIL HOJUMEPHBIX 1Leleil KpeMHesde-
Ma B IEpPHOJI UX ArpernpoBanda it 1MocJae/yIoneil Kpueramiin-
samir, Jlanpueiimne npeofpasoBanus MUHEPAJILHBIX HHIBI-
A0B  NPHBOJAT K TOABICHHIO TePeHIMOB  BO  BRIIOTEHWAX,
OT/ICJCHNI0 TIX YacTi Il BOBHIKHOBCHIIO PAa30pBAHHBIX 1eneil
BRAOYEHUI ¢ pasdaundauniM manoanennem. Takme BRiIovens,
CRUJICTENLETBY A 0 METAKOJIIONIHON HPHpojie KBapia, me 1oa-
BOJSLIOT CYJIITL O TeMIIePaTypax MuHepagoodpasoBamms.

Hepenko B Menxo- u cpeiiieKpHETALTINECKOM KBapile 3a-
KaoauTeabublx  Paz GOpPMUPOBAHIA ATATORBIX  BLITOJHEIIII,
B ocodennocTn Ha MectropomEaenuax Oaveroe miarto, Wpemsan-
Ka, Ranmanveipeesm, BCTPEUAIOTEA BRJAYCHHA ¢ HU3KIM Ha-
noJgmenuesM, razopas (asza B KOTOPLIX cocTapiger g0 S0—
35 006.%. llposepra atnx BRIOUYeHUl HA COXPATHOCTL NOKA-
3aJ1a NN BBICOKYIO TePMETH3AINIO, a NX [HPOABICHIC Ha
HEJOM  Pstjie MECTOPOASICHII He UO3BOJSCT OTHOCUTL MX K
KaTeropiuin aloMaibiublx 1 rpedyer momeka  neodXomMbix
obvpacHenril nx  passnruna. Taxkoe wooane npasjponoodioe
cOmacHenne Haiijicno, n o HeM 0V/IeT CKa3aHo HECKOJLKO
noajnee,

Hopwons wror epasuunreannomy anaminsy  sopdogornge-
CKUX 11 arperatubix ocodenmocteil BRIOTenni MuHepagooh-
pasyoIix cpej B KPHCTANLIAX KBAPIA, MOMKHO KOHCTATHPO-
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BATL X GOJBITOE CXOACTBO Me:kay coboil, ua (ore KoTOpOTO
(PUECHPYIOTCH YaCTHLIE OTKIOHEHIT.

DBoisiggernpie  oco0eHHOCTI  BRIOYCHWIT  [MOAYCPRIBAIOT-
cA HPOBECHHLIME  TCPMOMETPHYCCKIMIT  HCCJACI0BATIMAMIL
(tada. 10). Ocnosuoii TemiuepaTypHblil nHTEepBajg 00pasoBa-
HIA KpueTamios kpapua aexsut B npejeaax 100—-120°C, Ha
aTom (hore Hepejiko HPOsIBASIOTeS OTKIOHCHEA KAK B CTOPOHY
MEHBIIYX, Tak i1 00JLIIN TeMiepatyp (nanpumep, na Mecto-
posiennax Wanomusiseesm, Muyseem n psajge apyrux). Heod-
X0nMo 0co00 OTMETHTH NPHCYTCTEHE HEeTHIMUHBIX JUIA ara-
ToB BRIOYennii ¢ ofbemom rasa o 30—40%, xaparrepuay-
IOIIIX  OT/(eJIbHbIe  B0HBL  POCTA B  KPHCTAMIAX  KBapla.
B pesyabrate nx narpesa yeTanosJeHBI TEMIEPATYpPbl TOMOTe-
umaangun B 180—200° C (Poiseem), 190—280°C  (lluyseew,
Hpemsanra), 210-420° C (Oanekoe mrarto, flua). soitnoii n
TPOITHOIL HArpeR OLHNX I TeX e BRIAIUCHIIT JlaeT oImnaKo-
BBIC TCMICPATYPBI, 4TO CBIJIETRABCTBYCT 00 HMX TOJHON Tep-
MeTH3aImm,

[Mosasnenne Takux BRIOYCHTIT CBUJICTCALCTBYCT O HOBbI-
HICHHIT TeMIIePaTyp pacTBOPOR B OTICJALILIC MOMEINThl araTo-
00pasoBanisg, MTO, BEPOATHO, CBAZANO ¢ NePHOMYCCKOIl ak-
THBHBAWIEH BYJKAHNNYECKHX 04aros, odeclednpalonieil mpo-
IPECCHPYIOULNIT XapakTep paspuTis  FIJIPOTePMalibHOil  J1es-
TENLHOCTH B Perione,

ANAJOTHUHBIL X0 PasBuTHA MEHePado00pasyounmx mpo-
MeCCOB panec OBLT OMHCAN I BYJRAHOTCHHBIX 30J0TO-Cepe-
pansix  mecroposraeniii Cesepo-Bocroka CCCP [20]. He
BJABAACH B NOAPoONLIT apains BcexX HPHYMH, MPUBOIANNN K
HPOTPECCHPYIONIEMY  PasBHTHIO  THAPOTCPMAJLHBIX  CHCTEM,
CYThH ATOTO SABJICHIA MOMHO CBECTH K CONPAYREHHOMY POsiB-
JACHTI0 BYJKATO-ITYTOURYECKIX W THIPOTEPMATILIBIX 11POIEec-
COB. JTa CONPSREHHOCTD ABIALTCH CAEICTBHEM MUOIOITAIHOT0
ECTECTBEHHOTO  PasBUTHA  eUHHOIT  MarMaToreHHo-rupoTep-
MAJILHOI CHCTeMBI, TeHeTHHeCKn CcBA3anioi ¢ (Qopmupona-
HHCM MarMaTHUecknx 0uaros, 00pasyionux BYJKaHOTeImo-
HHTPY3ABHBIC KOMILICKCHI 11 MIHIAHPYIONINX THAPOTEPMah-
HYI0 J1eATENBLIIOCTD.

CpasHuTeJniblil auains BOJAHLIX BHITAMCK 13 araTton 10-
3BOJISICT BBUABUTL PHIL ocoDennoeTell coeTaBa Munepanzoodpa-
syomunx pacrsopos (rada. 11:; pue. 75). Jlasi pacrsopon
MECTOPOR/IeHITT, PacioJoKeninbIX B anjeanto-tasaibprax, ne-
FARUCIMO OT UX PErHOHATLHON TPIHAUICKHOCTIE YeTalaBii-
BACTCS 3HAMHTEALTOC NPeOOJaanie HaTPHs Hajl RaJueM 1pu
OMIBKNN 3Haveunsax wagapius u maronsa  (em. pue. 75, [).
Jlast obwerron, cwgsapnwx ¢ gnonapurto-gamuramn OYUBII
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Tadanua 10

PeayabTaTel TEPMOMETPHYECKOTO H3TYYCHHA BRIYCHII B KBapue
araTopix odpasosannii Cesepo-Boceroka CCCP *

Copepika- |Temnepa-

HIle raso- |Typa ro- Konn-
BMenaonmue nopojn MeeTopoH#eH s f:::"li:\!i‘]'l;',':' :::":"';'l'ﬁ"‘l‘(l' :;;;';‘:;:“m
venunx, % |uennii, °C
ITpnoxorne
A!IH[IHII{T_I?EMH"T” Qunekoe niaTo 10 100120 A0
e 20-40 | 210-420 5
Jledepnnoe 10 140170 A6
fAna 5 130135 3
Apmanb 10 160—180 11
Taxranma a 110120 19
JInnapuro-gannTi Xera a—10 | 100150 80
G—Ke 50-70 | 390 5
YykoTra

Angeanto-Gasaanti | Kpeastiga 1o 100130 15
K|* Kz 20 270~ 280 3
Huyseem 10 130160 23
20 260 9
Pripransyt 10 110120 29
Hiannaam 10 100—120 14
Beiips 2530 | 280300 3

10 130150
Jhrmapnro-gamirnl Prisecs 10 100140 30
Ki—ke 20 180200 3
Banaranans 10 100—130 15
Ranonmbinees 10 130160 260
A0—-5H0 360370 3

ITpukoanivbe
Aunpteanro-Gazametr | Kegon 10 100135 19
K,

JITa PITO- AT Jlaemnt 1015 [ 125-210 20
2-3 20 230-260 5
Jlamntu Cenentena 10 140180 4
K-Pp 10—-12 | 200-220 15
8—12 [ 160-220 14
2540 | 330-380 3

* Jlanupie NOTYUeHB pacueTHhIM CHOCoGOM N0 IHarpaMme, oTpamaionei
BHCNMOCTE T py OF Cnggep W HATOAMeHna praosennii [52],

aa-
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Tadanua 11

Vepeanennpie peayabTaTel XUMIUCCROr0 AHAINZA BOJHBIX BHITHMER
w3 aratop n xaanenonos Cenepo-Boeroka CCCP

Pernon, Baenaionan 1ot -+ v, He t+2
paiion Hopoia Na K Ca Mg
OUBII Aupesuro- 0.0649 0.008 0,036 0,046
Omoaon BasaILTLI 4340 5.03 22 04 9893
Anaszen
OYBII Jlhunapuro 0,076 0,022 0.018 0,027
AannTh 23,15 15,38 12, 18,88
Onmoaon To e 0,059 0,061 0,017 0,012
Adasen 39,60 40,94 11,41 805
Obnas
Perunou, Byewaman 10~ = - S s
paiion HOpo1a B O, Cl F ‘: :::':I ll::”
OYBIL Angeanto- 0,105 0.025 0,003 10,76
Omoson 0a3aJILTLI 78.05 18.80 2.2
Anagesn
O4BIT Jhmapuro- 0,009 0.020 0,006 10,19
JAunTh 79,20 16,00 4.8
Omonon To me 0,123 0.013 CaeJibl 12,18
Anasesn 90,44 9.56

MDpusmeuanune Comepranmsl SJ1eMEHTOB: YHCJAHTENL, Mr-9KB/J; avamMeda-
- . = -
Teab, Mr-oks/a (%); obimas muHepanuaainud, mr/a; SO — He ofHapyKeHo.
4
Anamarne JI C. Pnvatannosa.

(Yyrorka, Ilpuoxorne), mabaojaercs cwmenienne  1MOJA
collepsRanmili  KATHOmOB B CTOPOHY  KaJbliuAg—Marang
(em. puc. 75, 1), a jpas anamormannix Mectoposiernuii [Tpm-
roapiMbst (Omonon, Amasesn) — s cropony wamus (/11).

Ilpun ananunse ocobennocreil aHHONTOTO COCTABA PACTROPOR
oOpamaer Ha cedg BHHMaHIE UX B IEJOM CXO/HBIT cocTan
B KoopjHaTax xiaop—dQrop—rujporapdonar, mo 1pm spnati-
TeNLHOM Tpeodaajanim rHpoKapionaT-mnoHa Hajl XJI0poM i
dropom 1 xmopa waj gropom (em. pue. 75, I—111). Nnrepec-
oIl 0CODCHTIOCTRIO COCTABA PACTBOPOR ABJIAETCH HOIHOE OT-
cyrerpue anmona SO, !

Tarusm obpasosm, aratoodpasosanme ua Cenepo-Boceroxe
CCCP oeyuieeTsaaioch na  HU3KOTeMIepaTypubix (npemmy-
mecrsenno  100—200° C), majgoconenbix  roapokapionaTHO-
XJOPH/UTBIX PACTBOPOR 1IPIT HPAKTHYECKIT TIOJHOM OTCYTCTHHI
coebennii cepsl. PactBopbl 3aRTOUNTEILHOIT cTAlIN HHIIO-
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Pue. 75. Cocras rujporepmMain-
HBIX PACTEOPOR 1O PE3yIBTATAM
AHADNBA BOJUIBIX  BLITSIKER N3
araros

1 — cihopMupoBaBIINXca B adie-
auto-0Dasaibrax Oxorcko-Yy-
KOTCKOIO BYJAKAHOTeHHOro
nosgca (OYBII) u  OmoJoH-
CHOPO MACCHBA;

IT — nunapuro-gauurax OYBIT;

111 — annapuro-gauurax  OMo0J0H-
cKoro  maccusa M AJjiaseii-
CHOI'O TUTATO.

Asajurur J1. C. 'nvarjanaosa

a ¥ N A4

W zz 4r s s mgtt

TEHHOTO DTana MiHepajoodpasopanng spJAA0Tes kaplonaTo-
obpasytongmi, (DopMuposanne araToRbIX BRUIEJCNIT HHorAa
IPOHCXO/(HJIO B nporpeccupywuieM pesRaMe passuTHs ru/ipo-
TEPMAaJAbHOTO TIpomecca.

Uro kacaercs MCTHHHOCTH YCTAHOBIACGHHBIX TeMIIepaTyp
TOMOTeHI3aIll Taz0B0-BOIHLIX BRAWYEHIIT B MIIHepaiax ara-
TOBLIX BBITOJHEHNI, TO 3/1ech CJIEYET OTMETHTH CJe/yIolee,
Jamepenuble TeMIepaTypsl TOMOTeHI3AII OAN3KI K TeMIe-
paTypaM MEHEPAN00GpPAZOBATINS, TOCKOILKY IIpoilece IpoTe-
RaerT B HPpHIOBEPXHOCTHBIX YVCJAOBHAX W HEBBLICOKHE JlaBJICHIIA
R cucremMe He MOTYT CYHECTBEHHO C/IBHTATL 1HOJYHYCHHBIE TEM-
epaTypel 0T UX JleficTRuTeabasIX anavennit,  Mayuenusie
RRIIOTeHHA  He ARIAITCA BRIOUYEHIAMI  CHHEPETHUECKOIT
AIJIKOCTH,  TMOCKOJLKY MIHEepPaioo0pasoBaHue oCyIecTBis-
nock B nponecce Jnddyanm pacTBOpor wepes THAPOTEIIN i
KECeporejn Kpuetaaansannonnbsivm nyteMm. Hpapi, Boanmnkmmnii
34 CUeT PACKPHCTAIUINIALII Pejiell, BRIOYeHnil, 1pIrojiHbix
JUISL OTIPe/IeIeHNs TeMIepaTyp TOMOreHI3alli, ne colep/KRiuT,
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IT0 CBAIANO, BEPOATHO, € TEM, YTO CIIe JI0 PACKPICTAIIH3A-
i aMopiunlii KpeMpoeseM rpertepies yiviotTHenme o obes-
posnpanne. Pactropnl e, coXpanuBiinecs s mopax ciiimka-
redst, 13-3a Kpaiine Majanix 00beMOB  BMEN@I0NNY [MoJ0cTeil
NeCJeJOBAHINIO TEPMOMETPIYECKHMIL METOLAMIL HE [10,IAI0TCL.
NOoMuHaBIUIeCs  NPUMEPLL  PACHIHYPOBAHHBIX  BRIOYEHI
(em. pue. 74, 2), Tarime HENPUTOIHBIX UISL TEPMOMETPHYCCKIX
HCCACIOBARMTIL, BCTPEYATCH B KBapie, 00pasoBannoMm B cpejie,
XOTS I cojlepsRateil MoJnMepn3oBanuye KpeMHeKHea0Ty, Ho
TEM He MeHee M0 MeXanusMy KPHCTALIH3ANIH 13 HOHHO-MO-
AeRYIAPHBIX pacToopos. K cHmepeTnyeckinM BRIOYCHITAM, 110-
RUJUIMOMY, MOTYT OBITH OTHECEHBI TOJALKO cliiennduieckne me-
TAre/eBble BRIKUCHISA, 0XaPAKTePHI0BANIEBIC BRIIIE,

BoisiBiennbie  TeMIEPATYPbl  KBapieodPasosalnsg co 3Ha-
TUTENBHOI [0l VBePemnoeTit MoryT ObiTh OTHECeHBI 1T K
TEMIEPATYPAM HCXOJAHBIX THpoTepMaibubix pactsopon. Ta-
KOIl BBIBOJT MOMKHO CAeJaTh B csusdi ¢ 1em, 4to aunddyuanpy-
01Ie epe3 TepMoCTATHPOBAHHBIN TeXbh PACTBOPLL JIOJKHBL
COXPAHATL TY TEMICPATYPY. ¢ KOTOPOIl OHI HOCTYHAIOT B 301y
PASrpyaKi, T. €. B 3011y aratoodpazonaliis,

Obcy:kenue pesyapbraTos

Ananms onyOJIMKOBAHHBIX JIAHHBIX 110 0CODCHHOCTAM
KPEMHECKICIOTHOTO  KOMITOMAI000PAs0BalIA, CBeJeHii 110 10-
BE/ICHII0 KOMJIOH/HBIX PACTBOPOB B 3eMHOIl KOpe, HEMHOTovne-
Jennoil B oesaoM WHQOPMAIIIT 10 MECTOPOMRJICHIAM araTon
JPYIUX PErHonons, MaTepHadon HAMIT 11POBEJCHHOTO HECHE 10~
BATA HOBBOJACT BHICKAZATEL ONPEJICACTIYIO TOYKY 3PEHns na
ILpolece araToonpasoBainsg Ha M3VICHHBIX MECTOPOMJIEHIHX
Cesepo-Bocroka CCCP. Dra rtouka speuns Oasupyercs ua
CIE/IYIOHIIX OCHOBHBIX nodoikennax. Mecroposkienns araTos
HIPAYPOUEHBL K IIOJAM Pa3BHTHA BYJKAHUTOR PA3JIHIHOr0 BO3-
pacta, M UX TPOABIEHNE, TO-BIIMOMY, XapakTepuayet 3sa-
KINOUATeNLABIC (Das3bl PasBUTHA MATMATOTCHHO-TI/IPOTEPMalb-
HeIX enereM. CBA3L araToB ¢ W3NMBITIMHICH BYJIRAHITAMI Of1-
peedsieT uX HPHIOBEPXHOCTHLIT  MaJorIyOHHHBIL  YPOBEHD
dopyuporamisr. I'jIpoTepMaiILIbIe CHETEMBE OJIH310BEPXHOCT-
HOI'O THIIA, HPOSBISIONMECSH B 30HAX PASBUTHH  BYJIKAHM-
YeCKHX 09aroB, MPeJACTaBisior coloil reHeTHYecKir CJI0RHbIe
oOpasoBannd, B QOPMHPOBATHI KOTOPHIX NPHHIMAIOT yuacTne
KdK DHJIOTCHHBIC, TAK 1 DK30TCHHBIC HCTOUHMKI PACTBOPOB.
[epsuie cpasamsl ¢ passutuem nepidepuuecrux MarMaTiie-
CKHUX 0YATOR, BTOPLIC — NCTOTHNEKN, (DOPMIPYIOLIHECH 110 THILY
apreananckux soj. Poin neroununkon sroporo tuna B gopum-
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poBamnn l’l.'lIIHlIﬂB[‘[).\'ll()(',Tlll:[X FIIPOTEPMAJILABIX CHCTCM ne-
RIAKOYHUTENBLHO BEJHKA, 06 artowm CBHIETCJALCTBYIOT MHOTOYMHC-
JeHnble Jlanible H30TONHBIX AUaJI308 KUHCJIOPO1a, BOJLOPO/1a,
yraepoaa upupojusix noj [H1, 55, 77]. Ha aro e yrassisaior
i li(‘[)(‘)ellllUCTll 30HAJLHOTO  ROHIECHTPpHPOBAHIIA |)il3.'lll'illblx
AIEMEHTOB B BYJIKAHOTEIIBIX TIIPOTEPMAXx.

B some ememenns HIjIOreHHLIX 1 DR3OTEHHLIX PACTBOPON,
¢ KOTOPBIMII BO MHOIHX CJYYAfAX COBMECLIEHLI TOPHAOHTH ara-
T(Illﬁl)ii'd()]lillll[ﬂ. NPOHCXOJNT HHTEHCHBHOEe H3aMeneHie BCCX
(PuUsHKO-XUMHYeCKIX mapaMeTpor MuHepagooraoxenng. lo-
ABICHIE B OIJIOTeHHLIX PACTBOPAX 3aPSReHILIX HONOB HOBePX-
HOCTHLIX BOJ| Bbl3blBaCT (lﬁ!l.’li;llil(‘ rasonbljiejiedie, yviajaenmne
HEHOJAPHBIX MOJERYJI, HPOHCXO/iAUlee BCJACJCTRIIG paHee Yike
orMmeuanimeroess npogpiaenns adderta  selcannsang  [H4].
Io-puunmomy, ¢ OTuM eBgsano Kpaiile HHU3Koe cojepranne
VIVIEKHEIOTEL 1 JIPYUHX TA30BLIX KOMIIOHEHTOB B0 BRJIIOUC-
HISIX B KBApIe H3YUCHHBIX FRE0J| I MITHAII,

(DopMupopamite araTos MPOHCXOIIO B TAZ0BRIX MOJOCTAN
AACTLIBINCIH Japbl  (MIHIAINNLI, 7KEOJBI), KONTPAKIIIHOIILIX
Tpeniax B pyJakannvecknx Gombax (anrTodmsel) wan ke n
HOJIOCTAX TEKTOHHYCCKOTO TPOHCXOMRIeHNA (}I\'II.?II:I BbIIIOJIHE-
wust). Munepagoodpasosanne B HOJOCTAX  OTIOKEHIA 0Cy-
meceTsIaJI0Ch B OCHOBHOM M3 ROJJOUIHLIX 11 TéM He MeHee Bbl-
CORONMOABMKHBIX KPEMHEKICIOTHLIX THPOTEPMAJILHBIX pact-
ropos. OfpaszoBanio U oCayk/lCHI0 Teleil KpemueseMa cIo-
co0CTRORANN  MBMEHEeHNE CTPYKTYPHOIO COCTOSIHNA  BOJAbL 11
BOJIHBLIX pa(:'rhupou, oﬁ'r,emou KPHCTALIH3amoOHHOr O mpocTpa-
CTRA, TEMIEPATYPHI I JaBjienus MuHepagoodpazosanus, pH
Cpe/ibl, JJIERTPOXHMHIYCCKIE ABJIEHHA B KOJJITOHJIHBIX PacTBO-
pax. @opmuposanie paznoodpasmeix HOJOCTATBIX TERCTYP
AraToBBIX BLIIETEHNIT, 0OpPABOBAHNHEIX PasiuImanbIMit MongI-
KAIIAMII KpeMiie3eMa B II0JOCTAX BBITOJHeHIsI, ecTh, lpekie
RCETO, CJA/ICTRIE HATIPABICHHLIX JIIATEHEeTIITECKIX HIPOIECCOR
I (JGL’.’!BUHN‘III[H_\' CINIMRAreJifgx; KpHCTAJTTH3atiin RBapiia
HenTpaabHBIX  dacTeil #Aieo/l, 1o-BUANMOMY, cifszana ¢ jund-
(I]y-'!ll(ﬂll'lbl!rlll ABJIEHUAMI B I'eJIAN B OTHOCHTEIBHO 3&1]\'[]!:IT(I“
ofcraHoBKe.

DopMuposanite TPARTIMECKIT BCEX HAYTEHHBIX MECTOPOK-
Jlennii araTos HOCHT OTYETIIRO cTajuiinslii xapakrep. Ounpe-
peasioneli s aratooGpa3onanins sBJIsSeTcs cTajina (Hepero
age C-T'd;[l[l[) KPeMHEeRIHICIOTHOTO .\{IlIlt‘pélﬂ()()ﬁpi:l;!tllla]lI'l}l; cTa-
Jins HapﬁﬂllﬂTHO]‘O MIlIICPHJI(N)G]]HHUBEIHHH MCHEEe BhIpasuTeh-
na 1 OTHETJHBO IHpoABJena JHIUL Ha MECTOPOHR/ACHIN araTton
Oaperoe mwiato. Beiiedensas crajiug TpenuuoodpasoBanis it
apobiaennst sapasgercss (HAKTOPOM, BO-TNEPEBIX,  YCAOHHEHIS
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TEeKCTYPHO-CTPYKTYPHOTO PHCYHKA ATATOBBIX KEOJ M MHHJld-
JHH, BO-BTOPBIX, CMEHBI (DUBIMKO-XMMHYECKO 00CTamOBKH
MIHEPanoo0pa3oBaHuA.

C VUETOM CRAa3aHHOTO MeXaHI3M (I)()le[[)UHﬂll]lF[ AraToBbIX
MOJOCTeIT BBIMOJHEHHA, 10 Kpaiimeii mepe JUIg N3YUeHHBIX
mecroposiennit Cesepo-Boeroka CCCP, npejerapiserces cie-
mytonpmy. Ha sasepmarongnx dasax passuTius MarMaToreHHO-
CIJIPOTEPMaJbLHBIX CHCTEM THJ(poTepMalbHble PACTBOPHI, HMe:
eme JI0CTATOMHO BBICOKHE TeMIepaTypbl II 3HAUYHTEILHBIC
KOHIEHTPAIHH pAaCTBOPEHHOII KPEeMHEKHCIOTHI, HAXO[Alleil-
¢fl B IOJUMEPH30BAHHOM COCTOSIHIN, IPOHIKAIOT B TOJINH M3~
JHBIINXCS BYJIKAHUTOB.

Bricokne KOHIEHTpamuWI KPeMHEKHCIOTH, BEPOATHO, CBS-
3aHBl C TeM, YTO, BO-IIEPBHIX, B3aWMOJeilCTBIIE MEKIY MoJe-
KyJaMH BOJEI (KaK pacTBOPHTENIA) M KpeMHeseMa (Kak pact-
BOPAIOMIETOCA BEMIECTBA) ABIAETCA Dojee CHILIBIM, HeM BHYT-
pPeHHIIe CBA3I MKy 2JeMCHTaMu Kpemmesema. B pesyibra-
Te MPONCXOJNT PpAa3pylleHHe CTPYKTYPHI KpeMHeseMa II ero
mepexoj| B pacTeopentoe cocrosnue. Bo-sropeix, n arto, no-
JRAIYIT, ABIAETCA TIABIBIM, KPEMHEKHICJI0TA B OIpe/leleHHBIX
VeInoBuAx, Kortopeie ofecrneduBanTesa  OIN3NOBEPXHOCTHOIL
ofbcTanoBKOI, cnocodia MONIMMePH30BATEC.

Ilpucyrersyomume B MOKPOBHBEIX 00pPa30BaHMAX IpPEHMy-
M[eCTBEHHO OCHOBHOIO COCTABA MHOTOUNCICHIBIE Ta30BLIe ITy-
CTOTBI, & B TOPOJax KHUCJOT0 COCTaBa KOHTPAKIHOHHLIE Tpe-
UIIMHEL CIY:KAT CBOeoOpa3HBIMIT eCTeCTBEHHEIMIT JIOBYITRKAMIT
I MHHEPAJILHOI COCTABJIAIIEI IMOCTYNMAaWIIX THIPOTEPM.
ITomumepnsoBannkle KPeMHICKHCIOTHEIC CHCTEMBI, Tjle B Ka-
yecTpe IIacTuduraTopa ([IHCIEPCHOHHON CPeIbI) BBHICTYIAET
BoJa, 0DIAMAI0T BRICOKOI TTPOHMKAIOIIEl ¢1Toco0HOCTEI0, I IS
mX MuUTpampm ne 00g3aTelbHO HAINTNE 3HAKIIAX KaHaTIOB
mocTymIeHnA. [{ocTaToIHO CyIIecTBOBAHAA Jlajke TOHRUX IPO-
BOMHHKOB € MaJBIM CEYCHHEeM § He3HAYHTeJILHEIM 00ImM
ofbemom momocreil. B KadecTBe TakuX IPOBOJAHHKOB MOIYT
BEICTYIIATH HE TOILKO TPENMHEl B TIOPOJIAX, HO M COXPAHHEB-
IMHecH Kauajdbl YTeYKA Ta3o8. Beicokme mabTpanmoHHbe BO3-
MOKHOCTH PACTBOPOR 0GeCIeYnBAIOTCS PA3PHIBOM BOTOPOIHEIX
CBA3eil, pasynopAfovYeHNeM CTPYKTYDPBl BOABI I yMeHbIIeHH-
eM BCJeJICTRIE HTOr0 BAZKOCTH IIacTHdIRaTOpa.

Orpunartensuo 3apAReHHEIT KOIIONIHBIT pacTBOP KpeMie-
KWCJIOTH 110 TPENIHHAM ¢ He3HAYNTEILHEIM 00HeMOM ToJocTeil
O aBJIeHIeM TMPOHWKAeT B IYCTOTH BHIIOJHEHHUA, HAMHOIO
66npmme mo o0BeMy, Tie nperepuesaer OBICTPOE paciImpe-
HEE, CONPOBOIA0MeecH MajJlenneM TeMIIepaTyphl, JaBleHH,
mepecHmeniesM pacTsopos H reieoGpasopaEmeM. Ilockombry
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HOBEPXHOCTL HMOJOCTH BBHIMOJMHENIS BO BMEIAIONIHX IOPOAAX
IPAKTAYECKN Beerjia o0oraliesa HoM0RATeNbHO 3apA/KeHHbL-
MI BOJHBIMH OKHCJIAMIT jReJIe3a, aJloMIHIA 0 JIPYTHX MeTal-
JIOB, TO OHM, IPUTATHBAg K cede OTPUIATEILHO B3apAMKEHHLIL
raodyian KpeMHeseMa, HeilTpaauayoT ux i, olecreuymBasg OT-
JMOKEHIe Te/Isi KpeMHedeMa Ha CTeHKI IIOJOCTH, OIpeeIsior
Ha 9TOM aTane 00JeKAIOUmIIT Tl BRIIOAHenng mojaocteii. Pur-
MIYHOCTh M IIMPHHA 110J10C B PUTMAX, IIO-BHHMOMY, olipejie -
JSAeTCA BpeMEeHeM HenpepeiBuoro Gy HKIHOHNPOBAHAA KAHAIOB
MOCTYILNICHIS PACTBOPOB, KOHIIEHTPAIeil B3aliMu0 HelfTpas-
3YIONUIXCA KOMIIOHEHTOB, I'DAJIHEHTOM TeMIIePaTYpPhl I JlaBje-
nng, pH pacrBopom, a TakKe IONEPeUHBIMII PA3MepaMB JIH-
HeIlHO OPHEHTHMPOBAHHBIX Iadex u (uipmr HenoYeansix
MOJIERYJI, 00pa3yIoIuX Il KPeMHeKICI0ThI.

Brictpoe m » Oompmmx KoMmuyecTBax BEIIAJEHOE TeJIs
KpPeMHEe3eMa MOJKET B3aKyUOPHTh KAHAJ IOCTYIIEHHS pPacT-
BOPOB H IPEBPATHTL 10JOCTh OTIOREHIA B OTHOCHTEILHO 3a-
KPHITYIO CHCTeMY Teldb — caaboKOHIeHTPHPOBAHHBIL pacTBOP.
OTHOCHTEILHO 3AKPHITYIO TOTOMY, UTO CBSI3L C BHEIIHIM pPe-
3ePBYApOM PAcTBOPOB COXPAHAETCA JIIIIL Yepes IOPHl B
eTpykRType reqas mo Mexannsmy quddysun. B cucreme Bosui-
KaeT rOMOTEHHOE, a MHOIJIa M TeTeporenHoe 3apojikimeodpa-
aopaune. [luddysna pacTsopos depea reib, OTCYTCTBHE KOH-
BeKIINM, KOHIOEHTPAIla PAacTBOPOB MEHLIIE PACTBOPHMOCTI
aMop(HOr0 KpeMHe3eMa, HO GOIbIIE PACTBOPAMOCTH KBapia;
IPARTHYECKN TEPMOCTATHPOBAHHEIE YCJIOBHA CIOCOOCTBYIOT
00pas3oBaHNI0 TICTEIX, COAEP/RAIAX B IEJIOM HeOOILIIoe KO-
JHYEeCTBO HEOJHOPOAHOCTeil Kpueramios kpapna. llpm oreyr-
CTBAN KOHBCKI[NH B MB0TePMIYECKIX YCIOBHAX HeoOX0HMOC
LA KPHCTAIMBATII KBapIa 1IepechlIeniie pPacTBOPOB co3-
faeTcda, BEPOATHO, B PE3YIALTATE CAMOPETY/AINI CHCTEMBI,
ABMAKYLIUM MEXaHU3MOM KOTOPOii, I1O-BHIUMOMY, SBJISIIOTCH
PAasHANA B PACTBOPUMOCTH aMOPQHOTO M KPHCTALINIECKOrO
KpeMHe3eMa W TOCTOAHHAs HeJOCHIMEeHHOCTh PACTBOPOB OT-
nocnrensbao amopduoit Mmognduramnn Si0.. Ecan na kakoM-10
srame npexpamaercs Angdysns pacTBopa Hepes IHIPOrenn
W CHJIMKATeIh, TO TMEeOTPATLHAA TACTh IOJIOCTI 3aRPHCTAI-
JAM30BBIBAETCA JANIb JACTHYNO W COJEP/KAT JPY3BI XOPOIIO
chOpMITPOBAHHBIX KPICTAILIOR KBApIA.

Wnorjia ma sasepaommnyx hasax KPeMHERMCIOTHON cTi-
/M MEHEpanoo0pasoBaHNA TeRTOHNTECKAS aKTHBAIATIA Paii-
OHAa MOJKeT IPUBECTH K MOJHOBJIEHII0 TPEIINH — IIPOBOJHAKOR
THAPOTEPMAJBHEIX PACTBOPOB 1 MPOABJIEHHD BBICOKOTEMIIepa-
TypEoro put™Ma kpuerajumaanun Keapia (Oabckoe mraTo,
WNuayreem m apyrme mecroposjienns). OO HToM TOBOPAT BEI-

146



COKOTeMIlepaTypHbie ePBHYHbIE BKJIOYCHUA B KPAaeBBIX 4Yac-
TAX KPHCTA/UIOR KBapra, a TAKKe NX IMMAPOKoe TPOABJIeHNe &
BRIJIC CHCTEMbI KPYITHBIX BTOPIYHBIX BRJIOYCHIT 110 pasiinmvauo
OpHEHNTHPOBAHBIM Tpl’lllllllﬂM.

() BOZMOIRHBIX npHuunnax 1][)nrpe('c.upylmuero pasBnTiig
FUIPOTEPMAIBHOIL JICATENBHOCTII paHee yike TOBOPILIOCE.

OrcyTeTBite  Cle/l0B  PACTBOPEHI  KBAPIEBOil MAaTPHILEL,
BEPOATHO, MOKHO OOBHCHITL BBHICOKIMIT KOHIEHTPAT[IAMII
KpeMHeseMa B II0CTYHAOIIX PAacTBOPax, jaje HECMOTPA Ha
10, uro npu Temneparypax cepinie 200°C Boja Tepser cpoit
pacTropsoNne cnocodHOCTH 3-32 HAPYHIEHNs BOJOPOJHBIX
cRABEIl M CHIGKCHHIA ee JIDIeRTPHUYECKOIl  ITPOHNIAaeMOCTI.

He newmioueno, uto n cuereMe MOTYT CO3/laBaThes YeJI0-
RIS, KOIJla KOHIEHTpains  pactsopos, ndQyBImpyonix
uepes redin, OyeT BEIIE PACTBOPUMOCTIE aMOP(IHOTO Kpemie-
seMa. B TakoM cayvae KBapl KpHETATIN30BATLCA He OY/eT,
a HAUHET OTIArathesi HOBBIT MaKpPOPHTM Telis, HEPEJKO Ha
FOJIOBKAX PaHee TOABHBIINXCH KPHCTAIIIOB.

OO0BIMHO B 1MOJOCTAX BHINOJIHEHIS BIJIHO HECKOJLKO Mak-
PoOpPHTMORB cuanRareaeil n nmocae/opaTe/JIbHOCTIT OT Kpﬂf[ R
nenrpy. Hpi oToMm Kamsii HOBBIT MAKPOPHTM MO/KET HMETh
enoit kaunax miwranng (pue. 76), mo wHOrAA reji MO3HIIX
PUTMOB HPOHHKAIOT B HOJOCTH BBLIHOJHEHIA 1O CTapbIM, 110
KaKNM-TO TpPHUYHHAM BCKpPBIBIINMCH TposojnnkaM. B paje
Cayqaen, Kakr OBLIO CRABAH0 BBIIE, OTAOKEHIE TeTd BOBMOKHO
n Oe3 RaHajga NNTaHHA, B OTHOCHTEILHO 3aKPBITON CHCTEMC.

I\{O'fl\'llt) OTMETHTL, 4TO JdeTAJILHOe HN3yUenue CTpOeHil
KAHAJIOR CBA3M ATATOBLIX TOJOCTEH ¢ BHENINeH cpepoil 1o
TOPOJIOABHBIM TJIOCKOCTAM TIO3BOJAET JIOCTATOMIO YBEPEHNO
PasInIaTh CpPejin HUX KAHAJBL MOCTYILICHIS 11 KaHajibl y/a-
AN THIPOTePMAIBHBIX pactsopos (puc. 77). Haumamer, 1o
KOTOPBIM TIPONCXO/IIIIO  BIEJPEHNe KPeMHEKUCIOTHBIX pac-
TBOPOB, B IIPOJLOIBHOM CCUCTINI XapaKTePH3VIOTCH T10J0CHA-
TOCTHLIO, CANBAIOIICHCA B CJIMHYIO CTPYIO B CTBOJC CAMOTO Ka-
nana, Ilpuuem mosoca, Xapakrepuayou@as HeHTPAIBLHYIO
TacTh CTROJIA JUIMTeJILIo (I]_\"HEIlli()ll]lp()lia]}ln(‘”] rapaja, Kar
Ob1 pasjBOTACT W ACCHMILIIIPYeT panee 00pasoBaBIIVIOCH CH-
CTEMY 110JI0C, OPHEHTHPOBANHBIX [APAJIIENLI0 CTEHKAM K-
Hala.

B orantdie o1 KaHAJI0B HOCTYIUIEHIA YT YIaJeHIs pacT-
BOPOB XapaRTePU3YIOTCA TONKOI 3aMKHY Toil prTMBIY IOl ToJ0c-
TATOCTLIO, TOCHEOBATEIBHOCTE KOTOPOI TOBTOPACT TOTOCHA-
TOCTh, TPOARICHHYI0 B KPAEBLIX YacTAX TIaBHoII araTopoil
nogoetn. Yerkas puTMUUHOCTE [lajke B JI0CTATOYHO Y3IKAX MO-
TOCTAX OTBOJA MOKET CIAY/RATH YKA3anieM HA CYIecTBOBaNNE
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nupy3MOHHBIX TTOTOKOB, KOTOPHIE TPETEPIIEBAIOT OIpejielen-
HYIO Celapannio 1P B3aUMOJIICTBIN ¢ CIVIHKarejeM: JIme-
TMEPCHONHAS CPejla 110 MHKPOIOpPaM yXO0/UT B KaHalbl OTTOKA,
a pucrnepcHas (paza HapamMeaeT cJONH OTJIORHBIIETOCA TIJI-
poreas. Ilockoiapky rmjporeqam cpasy ke BOBJICKAIOTCA B
JUIaTeHEeTIMECKITe ILPOLEeCesl, TO TOCHeI0BATEILIOCTE HX OT-
JMOCHIA YeTKO (PHKCHpyeTes 110 0TI, Tpeskie BCEro,
B CTPYKTYPHBIX 11 XpoMmatorpaduaecKnx ocoOeHHOCTAX OT-
JIeILHBIX PUTMOB, TIPOABJIAIOMIIXCS TIHABHBIM 00pasoM Beae/l-
CTBIIE HENOCTOAHCTRA YCIOBUIL jIIareHesa B pasiuvuHbie Ie-
PO araTooOpasoBa I,

B npupojiubix yerosnax Hepeakm Cay4al, KOrja I10I0CTH
BBITOIHEN s JIMIIL YaCTHTHO 3aIOJHEHBI TeleM KpeMieseMa,
00BONAKTIBAIOIIIIM UX HOBEPXHOCTI. BeposTio, 8T0 CBA3AHO
¢ TIOJIHOI M30JAANNeIl 10J0CTIn HAa HeKoTopoil (hase ee paspm-
THA OT HCTOYHHKOB ROJUIOMIHEIX pacTBopos. B monoburix m3o-
JUPOBANHEIX HOMOCTAX UMECT MeCTo 00pasoBanie HATeTHHIX
dopm peaneda, a BaTem Bee MOCASIYIONTTE TIPONECCH B TEIAX,
oDece I BAIONIe MOABIENNe Onana, Kpucerodainra m xajie-
JIOHA 11, BOBMOKHO, JAPYTIX MOMUEANIIT KpemMHeseMa.

Ha wecroposgnennax Cesepo-Boeroka CCCP  nmrpori
pacipocTpaneHIeM TOJb3VIOTCH AraToOBble BEIIOIHEHIS He
TOIBKO ¢ 00JIERAIOTIHM THIIOM PasMeleHIsT MoA0CYaTOr0 ClJIn-
KareJsi, HO W NAPALICILHO-CIOIMCTHIM, TOPH3OHTAIBHEIM OT-
HOCHTENLIO TonepxHocTn Semuir. Hepenro oba Tuma Boimos-
HeHNsA XapakTepHayioT oIy 1 Ty e mojocTh (pue. 78, 79).
OGpasoBanne ropi3oNTAILIO-CIONCTEIX  aratop  (OHHKCOB)
MOKHO PACCMATPHBATH KAK Pe3yabTaT NPOHTKNOBEHNA B 10
JOCTH PASTPYARI ViKe HellTPamm30BANHEIX KOJIOMIITHIX pacT-
BOPOB, OCAMIEHIIE AarperdpoBAHHBIX  YacTHI[ 13 KOTOPBIX

Pue. 76, TlocaepoBaTeabnoeTs reeoTI0KeHNT B ATATOBBIX TOJ0CTAX
BBITOJAHEHI S

a — KaHAlLl IOCTYIJIEHNA pacTBo- kBapit  (2) Tperneilt cranum
POB: KPeMHEKUCIOTHOTO  MHHepaJio-
I — kanaJ NOCTYMIEHWA MUKPOPWT- ofpasoBanust,
Ma reas (1) meppoit erTanumn 6 —paEHNit (1) w noagERil  (2)
KPeMHEeKNCI0THOr0 MuHepaaooh- MAKPOPHTMEl  TeJICOTIOKEH N,
pasoBaHNA; aapepmalomuit (8) purM aub-
Il — xapay nocTyINIeHWd PAcTBOPOB, dyanonnoro  KpapreoGpasopa-
cihopmupoBaBIIAx BTOPOit Mnk- HHA,
popurm  (2)  w mudhdysnii # — KAHAJIBL:
KBapit  (3) BTOpOit  cTagumn I — III — noeTynjieHNA pPacTBOPOB,
KPEMHEKNCIOTHOTO — MHHepaso- 1V, V — 0TT0Ka PacTBOPOB,
ofipasoBaRmA; I, IIT — hopMUpPOBAHNA MAKPOPUTMOB
I — gaHall MOCTYILIEHWA PacTBOPOB, nepsoii cranuny,
chopMUPOBABIIAX  MUKDOPUTM II — mropoii cragnu  mumepajoobpa-
reaa (1) wu  anddysnoHHBI 30BAHMA
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Puc. 77. Ilpojoasubiii paspes kanaios noerymiaenna (z) u yjaaenusn
(6) KpeMHERMCAOTHBIX PACTBOPOB 113 MOJOCTE AraToofpasoBanis

HponexoAnT mo mpranuny rpasurammr. Heftrpammsania woi-
JOUI0B MOMKeT OBITH BRIABANA, HATIPIMEp, NMOABICHIEM B CIi-
creme avtekTpoanton. Jlagnieiinee npeobpasopanie 0TI0KIB-
IerocH reaa WIeT yike 1[0 paiee onucannoil exeme oraji—
rpneTodannT—xanne on—ksapi. Oxpammpanme 10X, no-BIjH-
MOMY, ocymiecTnisieTca da cuer urhdynaupyloninx wepes
rellb COeJIHeNNIT sKexesa, aJIOMITHUA, BOBMOKIIO, KOOAJbTA,
ORUCHAAIONNXCA B OIU3IH0BEPXHOCTHOI 00CTAHOBKE PACTBO-
PEHHBIM KHCIOPOJIOM BOBIYVXa, ¢ 00pa30BAHHEM COOTBETCT-
BYHOIINX OKICIOB. .

WNaTepecubie BBIBOABI MOKHO CIIATH 113 aHAINII3A JTAHHBIX
0 CTPYKTYpax MIUHEpPaJNbHBIX arperaToB araToBBHIX BBIIOJHEe-
1mit 06 wx xpomartorpadmaecknx xapaxrepuernkax. Mukpo-
CKOMMYECKOe mayvenme 0coO0HHOCTeIl pacipeieTenns OKimc-
JOB FReIe3a B PamInuHbIX PasnoBHAHOCTAX KpeMieseMa ToRa-
3BIBAET, UTO B araTax HeT TAKNX YYACTKOB, TVAJA Ha KOTO=
pPble MOMKHO ObLI0 OBI CHa3aTh, 4TO p"TMlI‘IHOCTL ORpAaCRI B
HHX CTPOro oupeaejaeTcs 3akoHaMmn BOJHOBOI MCXAHITKIL
JACTHBIM CIYUaeM KOTOPHIX SIBJSETCS MeXaHmaM purMoobpa-
aopanng Jlnzeranra. Ojpnako mexoropoe mojofine mabuao/a-
eMBIX PHTMITECKHX HACJHOEHMIT XapakTepy TPOsBICHIN BOJ-
HOBBIX TIPOIECCOR BCE Ke WMERTCSH T ero MOMRHO BHIETD,
npesjie Beero, B 0COOEHHOCTAX PACIpPeedeHng OKPaTIeHublX
HOJI0C B HAMMEHee KPHCTALIIMEeCKIX PA3HOBIHOCTAN KpPeM-
nesemMa. B Tarkiux yuacTkax ¢ paBHOMEPHOIl MOPHCTOCTLIO T10-
ABIEHIE KAaKI0TO HOBOrO KPacAIlero CJaos  OIpe/eJseTces
rIaBHeIM  00pasoM ROHIEHTpammeil pearnpyiommx  MOHoB,
apyriuym pusnro-xumudecknyn mapasmerpayir (pll, Eh, T),
BIANAIONIIMII Ha JIOCTIGReHne TIPON3BeIeHis PacTBOPIMOCTI
1nopoit MuHepanaLnoit gassr w ee ocamgenne. Henocrosmerso
BCEX DTHX HAPAMETPOB B MPHPOMHBIX CHCTEMAX ABIACTCH 0C-
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Pue, 78. Aratm ypyreaiicrkoro tima
Poineenm, ya. X2

Pue. 79, Arar ypyrsaiickoro Tuna
Prineem, ym. X3




HOBHOIT MPUYNIHO HAPYITEHNA PUTMHYHOCTH 0CAJIKOHAKOTIITO-
HIA B OMHOPOAHBIX Teaenofofnnix cpegax. Onmaro onpeesi-
MOl TPU3HAK TPOABIEHIA XpoMaTorpagmiecknx Ipoiec-
cOB B OcaKIeHHOM aMopdHoM KpemmeseMe 110 MeXaHI3My
Jlmseranra — X NMepPHOMYHOCTE — COXPAHACTCA.

Ilas araToBBIX TOJOCTEI BEPOATHEE BCETo, UTO KOMIIOHEH-
THI, BXOIAIIIE B COCTAR ORNMCIOB 7Kejiesa, MMEIOT pasimTaubii
MCTOTHITK TIOCTYTIICHIIA: JKeJIe30 3alIMCTBYETCH 113 BMellamn-
IUX TOPOI, & KICTOPO TMOCTYIIAeT BMECTe ¢ IIIpoTepMath-
HEIMI PacTBOPAMIT, 000TANEHHBIMIT UM B IPHIOBEPXHOCTHBIX
VCIOBUAX.

BOBHHKHIDI]U[[‘ Inpi BeTpeve BOJIH ITOHOB paG:l]'[‘lI]b[X alle-
MEHTOR OKMCJBI JKeJieaa TP JTOCTHKeHIIT TPON3Be/IeHia pacT-
ROPIMOCTII COOTBETCTBYIOMICH MpuHepaxpHoil (hassr B mopax
ciamraresast (omana) MoryT 00BeHHATLCS B Pasaimdnbie 110
pasMepy TeIHBIe MOJEKYIBI I TIH00YIBL, OCajlaThes 1 00-
paszoseiBaTh MukpopnTMel. [Toekonery mndipyams pearemros,
TMPIHIMAOIIX  ydacTiie B XpoMmartorpaduraeckom Tpoiecce
(nanpumep, Fe®*, Al**, 0%), B rmjporene TPOWCXOIAT TIO
KpaTdaiinieMy 1y TH OT NCTOYHHKA UX TeHepaun, To Iponsse-
JIeHIe PAcTROPHMOCTII OCARIAIOMEics B Teje MHHepaIbLHOIl
daser  (rmjporérnTa, remartnTa) JlocTHTAETCA TPHMEPHO HA
OIMHAKOROM PACCTOAHIIT OT CTCHOK TIOJOCTIL I CYIECTBO-
BaBUIeil HA TOT MOMEHT MOBepXHocTNn reaesoro morpsiTs. [To-
RIJUIMOMY, TOJBLRO HTHM MOHHO 00BACHATE, TOTEMY OKPaIIe-
HBIe TOJ0CHI ¢ Meabyaiimeii 1eTajbHoCTLI0 TTOBTOPAIOT MAaTT-
OBl TOREPXTOCTH, ee BHIMYKJIOCTH, 3aJMBLI, MeJbuaiinime me-
posHOCTIT cTenok. [Tpm aToM weM TOHBIIE OKpaImeniLie PUTMEL,
TEéM, BEPOATHO, BBITITE 6[:1.'[]1 ROHIeHTpannm pearupyoimx se-
mecTn m, cJeJoBaTeJILHO, GI)ICT[](‘E JIOCTHTAN0CE MX ITIPpON3Be-
nenne pacreopumoctin. Mexoas 13 BhlnenaiomeHHOT0, MO0
VTBEP/KATE, MTO B ATATOBEIX MOJOCTAX, ¢ KOHIEHTPIUYECROIT
30HAJIBHOCTLIO OKPACKW, TOABJICHNE KAMI0IE HOBOIT B0HBI
(xpomartorpadiueckoro puT™Ma) MPONCXOINT IO HATIPABICHITIO
He OT TeOMeTPHYeCKOTO TeHTPa TOJ0CTell BRITOJINEHNA K X
cTedakaM, a, HaobopoT, OT CTEHOR K MeHTPy #eo]l.

MﬁKC!IMathIIO(‘ ROJIMIecTBO IMPOJIYRTOB OKMCJICHITHA meye-
3a, BEPOATHO, MOMKET BOBHIKATEL HEMOCPEJICTBCHHO Ha 1MoBepx-
HOCTI OCHOBHOTO PUTMa aMOpHOTO WIN yie 9acTHUYHO pac-
KPUCTAIIIMB0BAHHOIO KPeMHe3eMa, ecJii CTeHKH I0JOCTH XO-
T OBI MECTAME OTOJIEHB! W o0ecHeunBanT GeCIpernaTeTBennoe
REIETAUNBAHIIE WOHOB JKelXe3a WM IPYyTOX KOMIIOHEHTOB,
TMPAHAMAIONINX YYacTie B odpasoBaHm Kpacamero cios. Ho-
BBIIT puTM reas OyeT yi#e 0CamIAThCA HA KOPKY OKICIOB
Jeresa, M xpoMarorparaeckiii mporece B HeM JIOJKen HOB-
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TopnTLeA cuona. 1loj MIKPOCKOTIOM XOpOIIO BHIHO, 9TO HaCTO
MaKcuMaJgbHOEe OEPRHIHBHHHE 1 ][31[60:130 MOIITHBIC ]IpOCJ'[Oﬂ
OKHCJ0B Kegesa Hpn_vpoqenm HMEHHO K y‘laCTHaM CMEHEI
plITMUB I'(‘,‘JIEIUL HE‘ HCKJIIOYeno, YTO 3HAYHUTCJbHAA MOIHOCTL
CIOA ORICIOB KeIe3a I NHTEHCHRHOCTL OKPAITMBAHIA TAKNX
VUACTKOB araTos MOMKeT OBITH CBA3aHA 1 ¢ IPOLMECCOM CaMo-
OYMIIeHUA T'HJPOTeJIA B XO7e €ro JUHarcHeTHYeCKIX Ipespa-
e HTIT,

Odpamaer na cefs BHIMaHIE TAK/Ke YMACTOE MPICYTCTBIC
B MaTpiile Kpemmesema, oco0eHHo B onajge m KpucrodajmnTe
pannux (as ocaskaeHus, YepBeo0pasHEIX BRIICHUIT OKIICIOB
seqesa paga Geppurngpnr—remarut. Io-sngnyomy, ot 00-
PAa30oBaNNsg TakiKe IPeJCTaBIAI0T co00il NMPOYKTRI KOJIOHI-
HBIX PACTBOPOB — arperarsl MOJMMepHLIX neneit, gopmMa Koro-
PHIX ModEeT ObITh OOyciaopiena Mopdoaorieil KalmLIsipoB B
rejie KpeMHeseMma, T7ie Hponcxoato ux gGopMiposanne.

B HEKOTOPHIX YacTH'THO 3aNOJHEHHBIX FKEOTaX MeCcTOPOsk-
penns araton Oubckoe 11aTO B HEHTPATBHON TACTH MOJ0CTEil
Ha JIpy3ax KPHCTANIOR EKBAplla paclojaranTca KpYHHbe
npekpacio copMEPOBANILIC KPHCTAIL KAILIIMTA 1 MaHra-
HOKAJIBIITA, HHOITIA OKPBITHIE TOHKOH KOPOTKON MEJKOKpHC-
Tasuiueckoro pojoxposnra (em. puc. 7, 9). Paj npusnakos,
cpen ROTOPBIX CJEe/lyeT Ha3BaTh BLICOKOE CTPYKTYPHOE Co-
BEPIIEHCTBO, MPAKTHYECKHE TIOXHOE OTCYTCTBHE HEOTHOPOIHO-
eTeii, B TOM YHCIe W 30HAJILHOCTH, TO3BOJSET MPEeIINoN0/KUTh,
yTo X o0pasoBaniie OCYIIECTRISIOCH 110 Mexanmamy mmud-
dysuonnoit KprueTamIMAAINT B ciereMe Tean—pactrop. Ilpu
HTOM MOMKHO € J0CTATOUHOI YBePEHHOCTLIO VTBEPIKIATE, YTO
obpasoBanne KapOOHATOB NMPONMCXONI0 B CAadomen0unoi oo-
cranoske u3 And@ynnpyounmx pacTBopos, o6OralennbIx
HPOJIYKRTAME JIHCCOIMATIHN YIJIEKICIOTEL, O-BIHIUMOMY, HMEI0-
mieil 9norennoe MPoNcXoKIeHNe, I KAJLIHeM (a TakimKe me-
Je30M W MapranieMm), IHosBIeHne KOTOPBIX CBA3aHO € BHITIe-
JauNBaHIeM 13 BMEIainmx mopo.

OcoOblii WHTEpPEC TPEJCTABIAET BO3MOKHBIT MEXaHU3M
00pazoBaHilA TAK Ha3nBaeMbix MOXOBeIX aratos (puc. 80).
Ha Cerepo-Bocrore CCCP ounm uyame ncero BeTpevanTes o
KOCOBBIX poceninax CeJie/leMCKOTO 1 HEKOTOPBIX APYTHX Mec-
Topo:snennii. Jleranbpnoe maydenme «MOXOBBIX» araToB IOKAa-
3LIBALT, YTO CBOEOOPABHEBIT TEKCTYPHBIN PHCYHOK IIOJOCTEIl
HX BBINOJHEHHT OGECI[E“IHBHBTCH CHOHH[I]I['IECHHMH CTaJIaRTH-
T{lllU,‘.[OﬁHbI.\l“ BprUCTﬂMH B CBOJE KpHCTﬂ."IJIlIﬁaHIIOHHbIX Ra-
Mep, BOZHUKIIIMI Ha paHHeil CTaJi 3all0JHeHIs I0JOCTH
EOJUTIOTITHBIMIT KPeMHEeKNCJTOTHBIMIT paCTBOpaMH. HpOlIIIHl’IO-
REHIIe PACTBOPOB B IIOJOCTI IIPONCXOWI0, HO-BHUMOMY, Ue-
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Puc. 80, Moxosuk
Oaberoe wIaTo, HATY PATLHAN BETHYITHA

pes Hophl W 110 TOHKHM KaHAJILIAM, paHee CJOyAHRIBIINM I
orBojia razos npu kpuceragauzannn sddyauson. CramakTiTh
HMEIOT BIJ] BBITAHYTHIX XaJlleloH-KpHeTOOATNTOBBIX HHTeil,
TPYOOK, CTep:RHeil KOHIeHTPHIeCKI-30HAALHOT0 CTPOCHHA ©
OTHCTIUBBIMIT  ¢JIeJlaMI  KOJUIOMOP(hHOTO HapacTaHus IO UX
BHeNTHel 1mopepxnoeTn. B momepeunsix cpesax CTaJdakTIITHI
nogobnsl KoabnaM Jluseranra, ogHAKO Mexanimsm o0pasopaHns
HTUX JIBYX THIIOB COBEPHICIO PABTINUEIL.

ITo mopam, KoTopbIe cayiRaT EHTPAMI 3P0/ araTo-
BBIX CTAZAKTHTOB, OOLITHO 1IPOHIKAIOT Pas/iimdible 0Xpol, TUII-
HICTLIE TaCTHIIRL, TIPIJIAIONIIe 0CeBOIT YacTi cTAJNaKTHTOR 3a-
MYTHEHHBIIT nerpospaunsrit o6ank, Pasmuansie gedopmarion-
lble HANPSGKeHHs puenmiero (TeKTONMTECKAS AKTHBA3ATIAA
paiiona) w BHyTpennero (B xoje AMATEHCTHICCKHX TIPOIECCOR)
MOPAZKA HEPeIKo BhIZBIBAIOT HCKPUBICHIE 1 ODJaMbIBAHIC
cradaktuTon. Ocesnmme na JIHO KaMepbl PasopueHTHPOBAHIBIC
OOOMKI  CTAJAKTHTOR  00PA3yIOT CIHOMKHBIC TepereTenis
I COJIAI0T CBOCODPASHBIIL TEKCTYPHBIT PHCYHOK TIOJOCTIL.
Berpevaroress ofpasisl araTtoB, 3aBepiiiiBIIle CBOe PasBITIC
IMeHI0 Ha 9Tl cTajuil  MOJ0CTHOrO BeIMOJHeHnsg.  Eeun
JKE BIOCHEACTBII B IOJOCTH TOSBJAAIOTCT 00Je¢  KPYIHBR
KamaJIBl  TIPOMIKIOBEHI  PACTBOPOB, TO TIPOHCXOJAT HO-
CTEIEeHHOe 3aloJnenine MoJocTH 11 odBojaKkiBaiine BCex ¢Ta-

154



JaKTHTOBBIX BRIPOCTOB I WX O0JOMKOB, VHABIINX 1A JHO Ka-
MepELI, THAPOTEJEeM TOCTeVIOMAX PUTMOB. 3anoIHenne moao-
CTH MORET IPOUCXOJNTE HEe TOALKO 110 THITY 00BOJAKNBAHIL
ee IMOBePXHOCTIL, HO 11 110 THITY TOPI30HTATBHO-CIOICTOI0 0Cask-
meHmsg ¢ o0pasoBaHmeM aratos, mopodHelx ommkcam. B oo1-
JEeABHLIX, He 3aM0JTHEHHBIX IejieM YuacTKax KaMmepnl odpasy-
eTcA KPHCTA/LIYeCKIiT KBapil, Ho yiKe 1o JuddysnonHomy
MeXaHI3MY KPUCTAJII3ATIII.

Hexoropyio nndopmanmio ob ocofennocrsix aratoodpaso-
BAHIA MOTYT JIaTh HaOJI0EHIA 110 pacipe/e] e 0 araToBhIX
BBITOJHEHUIT B TOJNIE BMEIAONINX BYJIKAHNTOB, HATIPIIMep b
fasannrax mectopoikjienus Oubekoe 1aro. IIpm arom majo
CRa’aTh, 4TO ATO PACHPeIeJeHIe IHOJHOCTLIO ONPeIeIseTcs
3AKOHOMEPHBIM PasMEeIIeHIeM Ta3oBEIX TYCTOT B Oasaibrax.
OHO BRIPAKACTCT B VBEITUEHINT 00BEMA TABOBBIX MOJ0CTT
1o llﬂl[p&l!.'l@[lll]l_l OT MOJTONBEI ﬁal}ﬂ.‘leﬂH K 1IX KposBJje, ce-
raacyioueMes ¢ naMeHeHmnesM JlapjaeHinsg B ToJe }Hil}ll\'(lﬁ JIABbL.
Xapal{'rep BBIITOJINCHWS MEJIRUX W KPYIHBIX Tasonbix Imyc-
TOT  NPOAYKTAMIL TIJIPOTCPMAIBLIIOT0  MHIHEPaa000pasoBaniis
Heofmunaron, Meldkime mycToTsI B 0CHOBAHUI TOXI] 0A3AJIBTOR,
KaK MPaBII0, HALENI0 BLITOJHEHB! IOJ0CUYaTHM KOHIIeHTpHIe-
CRI 30HAILHBIM 1T TaPa/IeNbHO-CI0NCTHIM arperaToM KpicTo-
DannTa I Xaaeona; KPYIOHBIE 7Ke B BEPXHIX TOPH30HTAX
JAaBoporo IoToka B CBOHX IEeHTPAJLHBIX YacTAX Ccojlep:rar
KPHCTAIMUECKIIT KBApI, a MeHee KpPHeTauIidecKine pasuo-
RIIHOCTH KpeMHeseMa, o0pasoBaHHBIe 3a CUeT Teleil, 371ech
BRICTILIAIOT CTOHKIT 10J0cTeil. JTH Janible B IepBoM mpndin-
FREHINT TOABOIAIOT CYAITH 00 OTHOCHTENBHO KOMIeHTPaTH
ROJUIOHIHOTO  KpemueseMa B ruipoTepMalibiblx  pacTBopax.
[To wpaitreii Mepe MOZRHO YTBCPHAATH, UTO THPOTEPMATLHDBIC
PacTBOPEL, TOCTYIIBIIINE B 30HY Pasrpyskir, He odJajiajim Kon-
cHeTenneil reJia Kpemiesema, a B psjle cayvaes KouienTpa-
T KPeMHCKICIOTH B pacTiopax OBLIT TIHEE PACTBOPIMOCTI
aMoporo KpemueseMa, o UeM CBIJIeTEIBCTBYCT KPHCTaII-
BAIA B CHCTEMe Kpapia, a me Jpyrux, obaajamonmx Gojoee
BEICOKOIT PACTBOPHMOCTLIO PAZHOBIJINOCTET KPeMHE3eMA.

IIposenenanie MCCaCTOBATI TIOZBOIIIIT TOJXYIHTL TOBYIO,
R JOCTaTOMHOIT Mepe maTepecnyo nndopmaninio ob yeiaoBinx
obpasoparua muporo paasnteix wa Cenepo-Bocroke CCCP
MECTOPOKRIICHILT TOJYIPATOHEHABIX 1T TIOJICJOUTBIX  KaMHeii,
B 1o e BpeM#A 8T pe3VALTATHI BAKHBL €IE 1 TEM, UTO OHM
M03BOJAIT Gonee ray0oKo HO3HATL TIPUPOLY 1 APYrEX Ouama-
MOBEPXHOCTHRIX M(."C-Tﬂp()":li,’ll?]lllli BYIRATNICCKNX 1HOACOB,
B UACTHOCTH CCPEOPANBIX I 30J0TO-CEPeOPABIX.



SARITIOYEHUE

Homunexe npoBefieHHBIX WCCICOBAHIIT, MPEJICTABICH-
el B jamHoit Momorpadmm B BHJe nepsoro 060OIEHHT
SHATHTEILHOTO 10 00'heMY MATepHaa 110 TeolTOTHI, 0 3aK0-
HOMEPHOCTAX PasMeIeHis, wMaciradax pacipocTpamcHi,
MIHEPAIOTHH 1t ocobennoctax dopmuposannn aratos Cesepo-
Bocrora — 9Tnx maTepecHeiimmx BO BCEX OTHOIIEHHAX I1pH-
porimeix oOpasoBammii, OBl Hampamien Ha BCECTOPOHHEE
OCBEIene HOBOH O0IIPHOIT araToOHOCHON TPOBHHIMK HA
Rpaiinem Cepepe [lansuero Boeroka CCCP. 9ra sajaua, kax
HAM HPEJICTABJIAETCH, B 11€J0M pEIIeHA M HPAKTHUCCKAs
BHAYIMOCTL CEBEPO-BOCTOMHBIX AraTop 00eCIeueHa JI0cTaTov-
1O HAJEIRHBIM TeOTOrHIecKM 000CHOBAHIIEM.

He menee untepecna 1 pajkHA HAYIHAA CTOPOHA Ipobie-
mel. ITo MHEEHNI aBTOpoB, araToble 00pasoBammA M BMeIlao-
uge X MATepPHHCKNE IOPOIEL MPe/ICTABIAIOT coboil Takme
TPHPOJIHEIE TeOJIOTHIECKTe CHCTeMbI, B KOTOPHIX B JOKAIBLIIOM
o0beMe TPOCTPAHCTBA CKOHIEATPHPOBAHA BAKHENIIAS TEO-
aormgecKas, MHHepaJoro-reoxuMmuiIeckag mn @HBHKO-X“MII‘IE—
ckaa undopmanma 00 HBOMIONHN THPOTEPMAIBHBIX MUHEpa-
7000Pa3yIONIIX TPOMECCOB B BYJKAHITECKHX CTPYKTYpax B
GnmamoBepxnocrnoii obecranoske. Ha momyuenne aroit nndop-
MAIHI OBUIM HALPaBIEHBl OCHOBHBIE VCIUIMA aBTOPCKOTO KOJ-
TeKTHBA,

HanGonee nntepecusie peayanTaThl MPOBEEHHOTO IICCIe-
JIOBAHNA CBOJATCT K CJAC/IYIOIIEMY.

Ha Cesepo-Bocroke CCCP mamu pwIjieneno poceMmn ara-
TOHOCHBIX BYJTKAHHUYeCKNX (DOPMALMIT CYI[ECTBOHHO aHjle3nT-
0a3aILTOBOTO, TPAXWIIIIAPHTOBOTO, JIANNT-THIAPITOBOTO 11
INMAPUTOBOTO COCTABA BB BO3PACTHOM WHTEPBAJE OT CPeJIHEro
JIeBOHA JI0 AWTPOINOTeHA BRIIUNTENLHO; M3YUYeHO 1 OMICAHO
Gosee 40 mecToposkIenii 1 MPOABIEHIIT araTos, TPHYpPOTeH-
HBIX K PAa3JIIIHBIM CTPYRTYPHO-GOPMAIIIONHBIM 30HAM B TIpe-
oejxax OqBH. HAJTOHREHHBIX BHYTPCHHUX BYJRAHNYCCKHX T10-
sicoB Bepxosino-Yykoreroii 1 Hoparero-Ramuareroit cxaaj-
1aTRIX objacreir.
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Miumepajiornsg H3y9enHbIX araTos pasHoodpasHa I Lpeji-
crapieHa cyabgujiamMm, OKHCJIaMI, THIPOOKICIaMH, Kapdo-
maramm, cyibdarami, GopaTaMm, CHIHKATAMII I CAMOPOJHBI-
v asaemenrtamir, Hanfoapmmy paspuTimeM MOIBL3YIOTCA M-
HEePAJIBI KPEeMHEe3eMa: Xaule[oH, KPueToOaduT, KBapi u ero
PasHOBHIHOCTH, KBaPIMH, OIaJ,

Obpaszopanne araToBbiX HPOABIEHNIl CBA3AHO € 3ARIWOTN-
TeJbHBIMI (ba:iamu pPasBHTHA MarMaTorenHo-ru/IpoTepMalib-
HBIX cuereM. Munepanooriaomenite ocyuiecTsisiock B 0am3-
[OBEPXHOCTHBIX YCJIOBIAX B TA30BEIX IOJO0CTAX, KOHTPaKIH-
OHHBIX Il TEKTOHNUeCKHX Tpermuaax B addysmnsax.

B ¢opMmpopamnm aratos IpHHIMAII yIacTHe Kak DH/0-
reHHble, TAR M BK30TCHHBIE MIHEpPajo00pasyone pacTsophl.
Ilepssie, mo-BHHMOMY, T@HETHYECKN CBA3AHEI ¢ 3aBEPIIAIOILH-
M pasamu passutHa nepuepnuecKnX MarMaTH4eckux ovi-
TOB, BTOpBIE HIPEJCTABIAIT co00il HICXOJAIHE IOBEPXHOCT-
HEIe BOJLLL.

CooTBeTcTBENHO BRIIEAAITCH dHJIOreHIbIT oTan odpasosa-
HUA 1 9K30TeHHBIT npeofpasosanng aratos. Ha meprom mum-
HePAIIOOTIOKEHIE HOCILIO OTUETINBO CTAMITHELL XapakTep ¢
OJIHOIT I HECKOJIBRIMIT CTAIHAMII KPEMHEKICIOTHOT0, NHOT-
fa KapboHATHOTO MIHEPaxoo0pas30BaHIs, PaselenubIMI T1e-
puojaMm gpobmenns u Tpemgiunoodpaszosanug. Dopmuposanne
araToB TPOMCXOJINIO M3 KOMIOHJAHBIX PACTBOPOB, BOSHIKHO-
BeHIle KOTOPHIX, BEPOATHO, ILIO B OAN3IOBEPXHOCTHBIN YCI0-
BHAX B 30HEe CMCIICHHA DHAOTeHHBIX U DK30TEHHBIX BOJL. MH-
HEPAIOOTIOMEeHIe 0CYIeCTBIAIOCH PCHMYIIECTBEHHO B III-
repeane 100—200° C. Vuorga wosjjuine, 3aBepuiaiomme cTajinm
0o0pa3oBaHUs araToB COBHAMANN €O BCIUIECKOM TeMIepaTyp-
HOIl aKTHBHOCTH 3H/[0TeHHBIX NCTOYHHKOB pacTBopos 1o 3907 C,
1T0, BOOOIIE, XAPAKTEPHO IS MArMaTOTemIo-THIPOTePMalb-
HEIX CHCTEM BYJIRAHNYECKAX MOSCOB.

Roamongneie KpeMueKNcaoTHEIe PACTBOPHT IPOHMKAII B
HOJOCTH OTJIOMEHHS KAK [0 KPYNHBIM KanalaMm, Tak M 110
MeIbUAN UM HPOBOHIKAM U [OPaM B [OPOAAX; KOATYISIISI,
ofpazosaHue Teleil W UX OCaM/eHNe NPOHCXONIIN HENoCpe/i-
CTBEHHO B araTOBBIX TOJOCTAX. NajKIBII MAKPOPHTM TeNf B
TOCJAeTHIX MMeN cBoil Kamana nntanns. Ileperpoitie kamanon
fe3 HX MOCHEIYIONIEro OKUBICHHS 111 00pa30BAHIsT HOBBIX
OPHBOJINIO K pPAasBUTHO 10J0CTell ¢ HaTeynbMp (opmamu
peaneda.

Obpazopanme araTop ¢ KOHIEHTPHTECKH-30HAIBLILIM PII-
cynkom (pue. 81) cpssano, BeposiTHO, ¢ TEM, ITO OTPUIATEND-
HO 3apsyKeHHLIe KOJJIONHBIE YaCTHIBI KPEMHEKHCHOTEH, I10-
najgaf B IOIOCTH KPHCTAIIM3ATIN, MHTPHPYIOT B HANpaBie-
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HUH HX CTEHOK, HMeIIHX H30BITOUYHBIT HOJ0MKITEeNLHLIIT
3apajl, HEHTPAJIN3YIOTCA TaM M OCAMK/IATCA B BHE PUTMOB
rejqeif. Bosumkaoias mnpm 9TOM B0HAILHOCTH  OTJIOKEHMHS
(hopMIPYETCH OTHOCHTEILHO CTCHOK II0JI0cTell, a He 1X reo-
METPIYeCKOTO 1enTpa.

Ecan B monoers aratoo0paszoBaniig H0CTYNAOT yiie HeiiT-
PANIB0BAHHBIE KOJJIOUHBIE PACTBOPBI, TO OCAIKJIEHUE arperi-
poBaHHLIX Yactuy 1 o0pasoBanne resis UPOUCXOAT 110 IIPII-
INILY TPABHTAIMM, YTO BEJeT K BO3HHKHOBEHIIO araron ¢
II0CKOIAPAJIIeIBHBIM PUCYHKOM — OHIKCcOB (pue. 82).

Ronceppanus uosoereil, JuinhL YacTHYHO S3aMOJHEHHBIX
rejxeM, B pes3yibTaTe 3aKyIHOPKH 1IX KaHAJIOB IPUBOAUT K 00-
PA30BAHUI0 COBEPUIEHHBIX, ¢ HEDOJBLIINM KOJMUECTBOM HEO/I-
HOPOJIHOCTEIl 3epeH KBapla, BOSHHKAWNINX 110 MeXanusMmy
nuddysnoEHOIT KPHCTAITH3ATIIL,

OcofenmocTin xpomartorpauiueckix Ipoieccop B aratax
TaK/Ke PasnamTHbl Ha KasmioM m3 oramos. Ha omjoremmom —
OKpANIMBAHTE THAPOTe e, BePOATHO, IPOACXOJIAT B TPOIECCe
audpysnonnoro puTMoodpPasOBAHNA 33 CYET BCTPEUMOI MHT-
panuin noHoB, DGPH.'Jle[[UlX npn B{!HIIMO]IEﬁCTHIIII nmurMeHdT-
pylouyie peigecrsa (oxneant seaesa u Ap.). IHe newinoueno,
410 00pPA30BAHNE 3HAMHTEJBHEIX II0 MOIHOCTH U T'YCTOOKpA-
HICHHBIX CI0EB CBABANO ¢ CAMOOUMHIIEHHEM aMopHOro Kpem-
He3eMa B Ipolecce ero packpuerajnumsanum. B sksorennslii
OTAI IIPOMCXOUT BTOPHYHOE OKpaliiBaniie, TIaBHEIM 00pa3oM
1O TPEHIMHAM CKOJA, MHOIJA 10 MEKCIOEBBIM ILIOCKOCTAM
ocaadaenig, a Takike 10 OTKPBITBIM IOPAM IIOBEPXTOCTHONO
CIIOA.

[Iposepennsie ueciefoBanig He HPETEHAYIOT Ha saBep-
HIEHHOCTD, K TOMY 7K€ aBTOPBI He CTABHIAN nepej cofoil Takoi
near. Heobxopnyo Gbuio 10Kazats NERAOYUTENBHO GOJIBIITYIO
HAYTHYIO T HPAKTIYECKYI0 3HATHMOCTE HTHX CIHETI{IuecKux
HPHPOJHLIX 00PABOBAHMIL JIJIsL PeIieniis IIHMPOKOro KpyTra 3a-
Jad B jiende AaXbHeillmero coBepuieHcTBOBANIA TEOPHH THJPO-
TePMAJIBHOTO MUHEPATI000PA30BATIIA, BEIABICHI 3aKOHOMEp-
HOCTEIT pasMemeHna YHHKQJILHBIX MECTOPO/KAeHHil Io/enoy-
HMBIX I HOJYJPArOLeHHBIX KAMHEH, HAKOHEI[ CBA3AHHBIX ©
HCHOIBL30BAHIEM KAMHECAMOLBETIOTO CHIPbSi B HAPOAHOM XO-
agiictee (pue. 83, 84). Ilosromy BEIIOIHEHHYIO padoTy aBTO-
PBI paceMaTpHBalT Kak HaYaJbHBILD dran Oonee Tiaybokoro 1
BeecToponmero nayvenns npobaeMsr araroHocHocTn Cepepo-
Bocrora CCCP. IToxa mpaxTmueckn me paceMOTPeNsl BOIPO-
CBI IETPOTEHE3HCA, COOTHOMIEHNA THPOTePMAIILIIOTO METAMOP-
(huama 1 araroobpaszosanusa, B camoii obmeii opme namedena
BABMCIMOCTE COCTABA ATATOB OT BMEIIAIOMINX HOPOJ, He Mpo-
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Pue. 81, Komuentpuuecku-3onaibnnie ararst
CeeleMa, narypajabsHag BeITmaIHa

Pue. 82, Onnken
Blnl'lbﬂ, |lﬂT'\'pﬂ.'IhHH_ﬂ BeJIHYIHa




Pue. 83. Kpynuas skeona araros ¢ OabCRoro naaro,
pee aroii waern 50 Kr

Pue. 84. Hogeaxn us aratron Cenepo-Bocrora
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BeJleHa JleTaJbHAg CHCTeMATH3aliiAg araToB Ha OCHOBE TeKc-
TYPHO-CTPYKTYPHBIX 1 XpoMaTorpauieckKux XapakTepHCTHE,
TpedyIOT JleTalbHOTO HayUeHusg W YTOYHeHHsg MHOUMe Jpyrie
BONIpOCHI reHesica aratos. BMecte ¢ TeM yike cerojius jocra-
TOYHO YeTKO NPOCMATPHBAETCs MOJedb IPHPOJAHOTO araTood-
pasopaHys, He NPOTHBOpevallas, a BO MHOTOM I JIOIOJHAK-
Hasg CYMECTRYIONINe TpejCTaBIeHus o PasBATHH THAPOTep-
MaJIbLHBIX [POIECCOB B BYJKAHIMUECKIX o0iacTax.

Buumanne unrateneii xorejoch Obl OCTAHOBHTEL elle Ha
ojiHoM Botipoce, Eean neeneiosauug aratos B ceBepo-socTot-
nom peruone CCCP OyayT B janbueiimeM HOCHTH TONBKO Ha-
YUHBLT XapakTep, a uX NpHKJIajJHoe 3HaveHue OyjerT orpamniu-
YEHO JIHITL BO3MOZKHOCTBIO HCTeTHYECKOro BOCHPHATHI CaMO-
IBETOB, TO B HTOre OyjeT peureHa ojHA, XOTA H BasKHasd
cTopona npotaembl. ()IHAKO He MeHee BamHBIM IpeJlcTaB/IAgeTes
paszpaloTka BONPOCOB NPAKTHYLCKOrO HCIOIL30BAHIA KaMie-
CaMOIBETHOTO cHIPhA. BOaMOMKHOCTH B 9TOM ILIaHe B perHoHe
OTKpBIBAOTCS OOTBIIIE.
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IMPIJIOKEHIA

IIpunoskenne 1
CIOBAPH TEPMITHOB !

Arar — CJ0MCTBHIT arperat CKpPbITOKPHCTAINYCCKOTO, TOHKOBOIOK-
aueroro xamuemnona (pue. 85). CHOHCTOCTH MOMKET OBITL TPAMOINIEI-
Hoil (JenHTOuHON) 1M RKOHHEHTpHUYeckoit. CM. paanosudnocTu TO NBETY,
PHCYHKY, BKJIOYeHHAM 1 1. 1. (puc. 86—91).

Arar GacTHOHHBIN — araT ¢ PHCYHKOM, HATOMAHAIMNM n300pa-
senirs §acTHOHOB, Kpenocreil Ha CTAPHHHLIX niaHax i waprax. Cu-
HORUMbL: KPEMOCTHOIT arat, oprindurkanmonneiii arar.

Arar OpasmabCEmii — araT ¢ KOHIEHTPHUYECKHMH CJI0AMM,

Arar OperkumeBMAHBIE — araToBas OpPeRYHA, CHCMEHTHPOBAHHASN
Xae0H0M.

Arar BocerouHblii (ycrap.)? — arat BLICOKOTO KavecTBa.

Arar raaskoBsiif (raasgarseiii) — arat ¢ KOHICHTPHYCCKUMHE CIOA-
s, GumakaMu o opMe K OKPYRHOCTH, 00pasyOIIIMI PHCYHOK, 110-
XoKEIt Wa raas. CHHOHMMBI: arat QJICNICKHN, COBHHBIN rias m Jp.

Arat roay0oii - HCKYCCTBONHO OKpallcHHBIT arat WIN XaJiefoln.

Arar ropomeunsiii — XajineJoH ¢ IBCTHBIMH OKPYTJBIMH TIHTHA-
MH B IOJIYTPO3Paunoil 0cHOBHOI Macee.

Arar JeHaApuTOBMIE — ch. azar moxogoi, TepMun ynorpedasercs
penko, xota 0ojee TOYEH, YEM «araT MOXOBOITH,

Arar JepeBAHHCETBI — OKAMCHEJI0e JICPeBO, OPraiuvyeckoe BemecT-
BO KOTOPOTO 3aMEINEH0 XaJue[onoM ¢ COXPAHCHHeM JeTajeii cTpoe-
HUSL.

Arar ANCKOBBI — XaJlHEA0H ¢ OKPYIVIBIMH, OBAJBHBIMH BRJIKYC-
HHEAMH OKHCJIOB JKEJIC3A.

Arar sanapsbii (yerap.) — 000l HA3KOCOPTHBIT araT WM Xai-
1eJL01.

Arar gsespuarmii — 1. Naaueaonm ¢ NposBICHHAME  acTepuaMa.
2. Xaumeaon co 3Be3i¥aThiMA BRIMeHTAME. TepMAH HeoHOINAUHbIIL,

Arat HEpAHOI — XaJTe0H ¢ MAKPOTOTCYHBIMI BRAKYCHIAMNE IR
KPYIHBIMI INTOOYJIAMHE Pa3HBIX MHHEPAJIOB.

Arar ungnitesmii — cu. azar Mozosoii.

Arat HpH3HPYWOWMIE — araT ¢ 09eHR TOHKAMH (0 HeCKOIBKNX
ThICAY Ha | MM) TECHO pPACHOJNOKCHHBIMU CHOAME, pPa3JaralonimMm
CBET B CIHEKTP, UTO CO3JMACT KPACHBYIO PAIYKHYI0 HTDPY 1BETOR NN
myaposstit adipert. Cunonump: araT pagy:RuLLi, cramion.,

! TIpm  cocTaBicHnm  CIOBAPSA  MCMOJALIOBARLT  MaTCPHAJABL  KHITH
B. @, Ryankona «Caopaps kamueit-camonseron» [16].
2 Yerap.— yeTapeBuImii TepMiri.
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Pue. 85. Meakan raabka araTos
CenejlemMa, HaTypajibHasg BeJAHYHHA

Pue. 86. HeacHonmosocuarsiii arar, coYeTaHne JbIMYaThIX
I roayOBIX cioeB
Jdedepnno . X2




Pue. 87. JInimuarthii arar
TaxTasma, HATYPAABHAR BEIANUHHA

Pue. 88. I'pybomoaocuareiii arar
Ranpumbiseem, ym, X3
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«KoaoHHa» aMeTHCTOBI/IHOrO KBAapila M3 araToBoii
y YM., X2




Pue. 90, [IpyxkaMepHas aratoBas ;Keojid, BHINOJIHEHHAR AMCTHCTOM
INannsaam, ym. X2

Pue. 91. Ilyeroreaas antodmsa, BoioaHeHHAA MOPHOHOM
ITaasisaam, ym. X3




Arar KOMAPHHbIH — XQJUEA0H ¢ OPraHHYeCKHEMH BRIKYeHHAME
no TpempHkaM, 1o (opMe HaNOMHHAIOMHMH KOMapos.

Arar kpoBanoii (yerap.) — XaJIeJ0H Kpaciuoro M, peike, opaHike-
BO-PO30BOTO MIN PO30BOro meera. Cunorumu: CEPAOIHE, KapHEOo.I.

Arat MOXOBOii — XaJieon 00bIYMHO CEPOTO, CEepPo-TOayDOro meera ¢
JICHIPHTOBBIMH, MOXOBHIUBIMH BEIWUYEHHAMH YE€PHBIX HIN 3€JEHbIX
THJIPOOKHCIOB SReJesa Wi MapraHua. CuHOHuMBL ArTaT HHMICKHIL,
araT JeHpPHTOBEIN, arat IBeTOUHbI, KaMeHb MOXO0BOI, MOXOBHK, Ka-
MeHb MOKKeKMiL, amOepun. Haspanue 00bIMHO CYHTAKOT [POHCXOMSI-
MM OT «MOXOBHANBIX) BRJAOUEHMIL, OJHAKO He MeHee yOeauTelbHno
BBITIAAMT DTHMOJIOTHA OT MecTopoikjieHdas y r. Moxo (Nemen).

Arar obaaunmblii — XaJUe0H ¢ PHCYHKOM BKJINOYCHHI, HaIOMH-
HawmuM odJaka.

Arat ormeHmblii — arat 1OJOCHATHIL, PAAYRHBIE € KPaCHBIMM
BRJIOYMCHIAMIE Medb4ailllinX KPHCTaI0B TéTHTA.

Arar neii3a;kHBIN — XaJle0oH ¢ PHCYHKOM, HATOMHHAKIHM Ka-
Koit-u6o neitaax. Cumonumsi: arat JasjKanckuii, arat Jangmadr-
TEBIIL.

Arar nepueTsif — XaJaluegon ¢ HepHCThIME BRIKOYCTHAMH,

Arar pyMHHBHI — ararT ¢ PHCYHKOM €J0CH, HAIIOMHHAIOIEM 04ep-
TAHWSA PasBaJMH, PYyHIH.

Arar careHwTOBBI — araT WJIM XaJdIneAoH ¢ HroJbYaThIME BRIIO-
e HHAMM,

Arar TOYEUHBI — araT MIH XaJULEZOH © MeJLbYailIuMI TOYeqdibl-
MU BRJIOYECHUSMHE,

Arar Tpyduarsii — 1. Arat ¢ TpyOUATBIMH HEOPO3PAUHBLIMH BRIIIO-
CCHHAMH B IOJYHpo3paunoii Macce. 2. Arat ¢ tpydqaroii dopwmoit 0b-
ocoDIeHuii.

Arar ypyrBaiickmii — arat ¢ TPAMOJMHEHBIME TaPAJIICIBLHbIMI
CHIOAMHE B MOHonenTpuueckoil onpase. Cunonunvi: «IoMuAK» (mecrn.) *.

Arar userounsiii — 1, Cm. arat Moxosoii, 2. Xajamegon ¢ BRITOYe-
HUSME KPACHOTO, OYpPOro, ;KeJTOro, 3ejJeHoro usera, no dgopsme namo-
MUHATOTHMMH 1[BETEL

Asypaur (rope.)* — roayooii xaamegon. llogemounsiii M orpamot-
HBIT KaMeHb,

AKMK — KpacHsplit cepgoiuk. MecTHOe HepeHjckoe HaszBaHHe,

Ambepun (rope.) — JKeATO-3CIACHBI XaJle[lOH MM MOXOBOIl arar.

Baymmrraiin — Gesosato-cepblii  NPOCBeYHBAINIT  XalleTon ¢
JIPEBOBHJINBIM PHCYHKOM, NPEACTABIAIONNM cob0il JenpuThl Rejies-
HLIX HJIH MApPramleBbIX BRIIETEHHID 0T TeMHO-KOPHYHCBOTO JI0 TIOYTH
YEePHOrO 11BETA.

FeaxnoTpon — TeMHo-3eJIenblii Xallegon WIH AMIMa ¢ OATIHAME
KpacHoro ¥ skedtoro usera. IMogenoursiii KaMenb, 0coH0 1eHMBIIHIICH
B TeX CJydasx. Korja HATHA MOIMM «YYacTBOBATHY B H300pPayKCHHM.
Hepenko nogofuble pesnble H3JeaUA YKpalladd UCPROBHYI0 YTBAPL M
OJICIRLI, BCTABIULTHCH B MAHATHH, NalepeHble KPecTel M T. 1. MHOrO
TAKUX yKpauwlenuii xpanures B Opy:keiinoii namatre Kpemus, remmbl
Jyqilie BCero npeeTaBicHnl B JpMurtazke. HaspaH orT rped. «rexmocy
(comuue) ® «rpono» (NOBOPOT), TAK KaK B APEBHOCTH CYHTAIH, 4TO
KaMenb cnoco0en «moBopaviBaTh cOANEe», CunoHuMbl: KPORABHE.

Femma — peanoii KAMCHB ¢ XYAO/RECTEeHHBIM H300pazienneM, Kak
BBINYRJABIM, Tak B yrayoaenusiM. B Jlpesnem Pume reMmaMu Haabl-
BAJM OJIHO BPEMA TOJBKO IIPO3padvHble pesHble KaMuu, B Anmasnom

* Mectnoe nasgamme,
* Toprosutii Tepyumn,
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onre CCCP xpamutes reMma — pomn ¢ noprpetom Exatepunwm [T,
BHIPC3AHHBIM Ha MayMpyjle Maccoii 36 kapar. B JaTHHCKOM H3BIKe
gemma 03HaYaeT M IOYKY ([epesa), M JAparoienfubil KaMeHsb,

leMMogOrNa — HAyKa O JAPAromeuHBIX M I0J@JOYHBIX RaMHAX.
TepMHn B PyCCKOM s3biKe NOKa YHOTPedAAeTCA PejIKo, XOTSA COBepIIeH-
Ho neodxoamm. OOpa3oBaH M3 JAT. «reMMay (Aparoneninslii KaMenb) o
rped. «Jorocs (CJI0BO, yUenue). .

M'naant — onajx TPoO3pavHblil, OecHBCTHBI, 3CICHOBATHIIL

M1az  THCPOBBIL — FKEATO-KOPHUHEBBIT M 30JOTHCTO-JREIThlil
CHOMCTHIT XaJIe ol ¢ BRJIOYCHHAMH PAJHabHO-TYUHCTLIX Arperaton
rétara; obixajaeT IIEJKOBHCTOH NEpeJHBYATOCTLIO ¢ YepELOBANHEM
CBOTABIX H TeMHBIX 110JI0C; BCTPEYEH B BHAEe TMOIKOBMIIHBLIX 00pasona-
Hiii M KOpOYeK Ha KPHCTANIAX KBapha B nerMatutax Bomvinm ma Yk-
pamne.

TMaunTuka — Hekycerso peandn mo kamuo. Tepmun ynorpedaser-
Cfl TJIaBHBIM 00PA30M TI0 OTHONICHHK) K Maxbim (opmam (K pessOe 1o
AparoneHasM KamuAM). O rpew. «raudor (Bbipesarth, TPABHPOBATE).

/lepeBo okaMenenoe — HCKONAEMbIe OCTATKH JIDEBCCHHBI, Y KOTO-
peIX OPraHHYECKOE BEIECTBO 3aMeleH0 MHHEepajaMu, d¥alle BCEero
KPeMIe3eMoM B BHAe KBapra, xajuuepona # onana. Takue okpeMpern-
nble 00pasipl, o0JajawIlie BHICOKOI JeKOPATHBHOCTEIO, CYHTAIOTCHA
HOACJA0UHBIM KaMueM. JleKOPAaTHBHOCTL CO3laeTCH  COXPaHHBILECH
CTPYKTYPOIl JIPEBECHHBI €O BCEMH €¢ JIeTAJAMH — (KOpoil, rofoBRIME
KOJIbIAMH POCTa, cydYRaMu, TpemumaMu u T. A.). Okpacka obbrano
CRET/IAM, 0T NOYTH Oejoil ¥ po3oBoil o Oypoil M, peme, Kpacuoii,
00BIYHO II0JIOCYATAN WM IATHUCTAH, CO3MACTCA OKMCIAMH H THAPO-
okmeaaMu kesesa. Tseproers 5,5—6 M 3aBHCHT 0T COCTaBa KpeMHeae-
Ma, CunoruMmer: arat JepeBAHACTbI, KCUIOTHAT.,

B KauectBe NOJEIOYHOI0 KAMHS IEPEBO OKAMEHEJIO0e HCLIO0Jb3yer-
CA ¢ JIPEBHOCTH, M3JeJHA W3 HEero M3BCCTHL B IHBHIM3AIMAX AccH-
pun, Basmaona m Pama. B CIIA ua pydeme XIX—XX BB. oKaMeneaoe
Aepeso OBIO B MOAe, M3 HEro WM3TOTABIMBAIH CTONCITHHUILLI, BA3bI,
ranpeandps. B Myaee aemmurpajcroro I'opHoro mWHCTHTYTA DRCIONH-
PYIOTCS JiBe MApPHBIE CTOJEIIHMIEI M3 aPH30HCKOTO OKaMeHeAoro jie-
peBa ¢ GPOHBOBBIMM LOJ{CTABKAMI B BH/E IPAKOHOB.

B CCCP mectopoasicHus OKaMeHesjoro jepesa mapectusl B I'py-
auw, Apmenum, IIpumopckoMm Kpae, na Yepaune, Ha sapybessmnix nau-
Gosree masectHsl Mectopoikaenns CIIA.

Huraano — peanoe usofpaienne 1na KaMHE, BBHITOJHEHHOE B TOX-
HHKe OTPHIATENbHOro pejbeda, MIH pesHOl KaMeHb, B KOTOPOM BCCh
pucynok yraybaen (me TOJBLKO ero KOHTyp); ecim peasda IpPoOH3Ro-
JUTCH 0 CAOHCTOMY KaMuio, T0 (POHOM 5T H300pPasReHHA CIAYIKAT
Bepxuuii cioil. Hagsanme or mraux. intaglio (pesnfa).

Hpusaunsa — onTHUecKoe ABJeNHe, cBoeodpasHas Hrpa cpera —
(Mepianue, oTINB, cBeYeHHE, MHOTAA APKHEe CBETOBbIe OJHKW, HMAGJI0-
JlaeMBIe HA TPAHAX, INIOCKOCTAX CHAHHOCTH MJM OTICJBLHOCTH HEKOTO-
PEIX MHHEDPAJOB, TJIABHBIM 00pasoM mojessix mmatos). Ilpmpoma mpu-
3alAH, TO-BHJHMOMY, MO/KeT ObITh PA3IMIHOI: HATep(epenuua o pas-
JIOMKEHAE CBETA HA TPAHUNAX IIEHOK, TOHYAHIUIAX BPOCTKOB, TOJHCHII-
TETHICCKAX JIBOWNMKOB, CKOMICHHAX MHKPOCKOIHYCCKHX OJHHAKOBO
OPHENTHPOBAHNLIX BRIAOUEHHIT W Tpemun m 1. m. Hassamme or rpew.
«npuer (panyra).

KaGomon — s oGpaboTkH RaMus, IPH KOTOPOil emy NpHIAeTCA
soinykiaas Gopma Ges rpameii. Iliudoska u noanporka KaMuA JNOT-
Hbl OBITH OYCHL XopomaMu, IIpm B3risie cBepXy KaMemb MOKET GLITH
KPYIJILIM, OBAALILIM, RBAAPATHBIM WIH J0Goit Apyroii dopaer,
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e. 92, T'pybonoaocuarwii KapHeogarar, B Ajpe
ATHCTOBH/IHBI KBAPIY
HOHMBIBEEM, YM, X2

93, IMelisazkubIil KAPHEOaArar, EHTPAJILHAA YACThL
0JTHEHA KAXAJTOHTOM

TATAHYHE, yM. X2




KaabeHnT — XaJAmefoH ¢ KPACHBIMH IATHaMH Ha cepoM dome.

Kamens kanapeeunblii (ycrap.) — /RENTO-3CICHDIT XalIle/0H.

KaMenp JaCTOYRMH — CepPbiil WIH KpacHopaThlii arat. Haasanne
OCHOBAHO HA CTAPUIHOM IOBEPhe, UTO araThl HAXOJAHTCA B PHE3AY,
JACTOYCK.

Kamenp MeRKCKmMii (rope.) — CepO-CHHHIT XaJdIE[0H H3 MECTOPOK-
AcHHIl ApaBHIiCKOro I0Jy0CTPOBA. L

Kamen — BeINyKJI0e uHaodpaskenue HA KaMHe, MHHHATIOPHBII Da-
peased. OO0 (HO He 00A3aTENLHO) BHIPE3ACTCA M3 CIOHCTHIX KaM-
Hell TakuM 00pa3oM, 4TO HIGKHMI caymut (onoM, a BepXumil — Mare-
puasionm Uit waobpamenns. HauGoxee nmommoe cofpamme Kameil Xpa-
HETCA B DPMHTa;Ke, B TOM 4ucie sHaMenutan Kames [omsaro paame-
pom 15,7X11.8 cM, BbIpe3annafg M3 CApPAOHHKCA M HPCANOIOKHTENBHO
naobpaskaomasg erunerckoro naps Iromomes 11 Ouaaneandha 1 ero
seny Apcmnowo. Haspamme or ¢p. camee m HTad. cameo (pesHoil ka-
Menn) mwam ot crapodpannysckoro camaheu, comaien, coorsereTsyio-
MEX rped. ¢KeiiMeJeony (AparolennocThb).

Hapneon — XaJimegon, oKPamICHHBIE B pasHbie OTTCHRH KPACHOro
neeTa (0T OpaHKEBO-KPACHOrO JIo TeMHO-Kpachoro). YerTko pasrpani-
UHThH KAPHCOJ H CEPHOJMHK HEBO3MO/KHO, XOTH KapHEoJd cKopee Kpac-
Hplif, a ceppoamk cropee opam:keswiit. Haapam or jart. carnis (Maco),
4 BO3MOJKHO, 110 TBETy BHIIHeBOil kocroukm (pme. 92, 93).

Kapreoaonnke — arar, CJI0KeHHBIT UepeAyomuMucs Oeabvu o
KPACHLIME CIOAMH,

Raxauonr — dgapdoposunnmas menpospaunas pasHoBHAHOCTH Ola-
da Oedoro mpetTa WIH IBera ejaonopoil xoetn. Hassamwe nmpoumexopgut
OT KaJMBIKHX C€JI0B «Kaxe» (pena) um «xaisonry (kamenn) (pue. 94).

Kopaaamn — XaJaueon, MCKYCCTBCHHO OKPAIIEHHBIT B KpacHbIl
HBET. !

Kpasuearar — arat ¢0 CMEIIAHHBIM PHCYHKOM, 04cHbL OJHI0K K
araraM ypyraaiicKoro Tama.

HpeMens — IJI0THBIT arperar CKPRITOKPHCTATIHYECKOr0 H aMopd-
HOro KpeMuesema (XaIIefoHa, Kpapia, onaja), odBYHO HeMPo3payHblil
W JHMIOL ciado mpocseunBawommit. 1seT or skearo-ceporo jlo uepno-
ro. Teeppoers o 6—7. Ilo cocraBy pasimualoT KpeMmeib Xajlelono-
KBapIeBklii, KBapueskli, Xajae{oH0BEIL M onaxo-xajnejononnii, 3 ka-
MEHHOM BEKC CJYKHJI OCHOBHBIM MATEPHAJOM JUIS M3IOTOBICHMS pe-
RYIAX MHCTPYMEHTOB M HAKOHCYHHMKOB opymusa. B naule BpemMs me-
HOJLAYETCA KaK TeXHHYCCKHI KaMeHb JUIA H3rOTORJCHHs CTYIOK, mec-
THKOB, MIAHQOBATLHBEIX HIKYPOK W T. 1. B 0BeJHpHOM Jlele IpuMe-
HACTCH PHCYHYATHII KpeMenb. Haspanme npenoroKATe ILI0 MPOHCX0-
JUT OT rped. «KpeMHoc» (CKaja, YTec — B CMBICAC «0OpBIBY, «KPYTH3-
Ha») MJM JaT. cremare (CiKHraTh), TaK KaK B JIPCBHOCTH KpPeMeHDL
HCHONB30BAJNCH [/ BLICCKAHMA HMCKP UPH pPas;KUraluy OTHI W B Or-
neetpedbnoM opy:suu. O NPOMCXO/RIEHNMN KPEeMHS CYIeCTBYIOT pas-
JUYHbLIe MueHus. Berpedaercs B 0CAJlOMHBIX MOPOJAX B BHJE SKeJBa-
Kon 1, peie, Juns. OGHYNO CTOM M CROMICHHA FREJIBAKOB KPEMHA
NPUYPOTEHBl K IJIACTAM H3BCCTHAKOB.

Kpemens pueyRuaThiif — KpeMeHh TecTPoii OKPACKH ¢ KOHIEHTPH-
YeCKH-30HATLHBIM, T0J0CYATHIM PHCYHKOM HJH OAHOTOHHELIN, SIpKO OK-
pantennplii. Okpacka o0BIYHO CBETJIO-CEPAS WM YCPHAH € CEPHIMU
HUATHAMHE, HO H3BCCTHLI PO3OBATHIE, JKEJITHIE, TeMHO-TOXYOBIE, GaeHO-
(puoaetosrie, Kpacnosarsie w Gypeie pasnorupnocti. Ilpm  Kpacmsoii
APKOI OKpacke H JICKOPATHBHOCTH PHCYHKA KPEMHH MOIYT HCIOTB30-
BATLCA KAK MATEPHAX JUIs WOBCAMDHBIX M3ZEIHIl HIN JeKOPATHBHEIX
upeameros, llogenounsie KaMHM BCTPeualOTCA B BHJAC KOHKpeumi m,
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Pue. 94. Capjieparar ¢ oropoukoii 13 KaxamzoHra
PriBeem, ym. X2

Puc. 95. Cnoskuas Muorokamepuas aurodusa Junapura,
BBITIOTHEHHAS OHIKCOM
Xera, ym. X2




peike, IJACTOBBIX TeJ B 0Cajl09HBIX mopoxax. (PopMa KOHKpeNmii 09enb
pasHOODpaaHas, WHOAA NPHYyAInMBasg, passmeps xo 60 cm m Gomee.
Pucynuateie KpemMunm maBecTHbl B IlofiMockoBbe (M flaske B uepre
Mockssl), B Apxanrensckoii u Baagumupcekoii ofiacrax, ma Ykpamme
it Ypaxe. Jlaaueix 00 MCIOJL3OBAHMI DPHCYNYATHIX KpeMmei 3a
pyOesoM HeMHOIO.

Hasecrno, aro B mrare Hebpaexa (CIIIA) pucynuareie Kpemmom
Pa3IHMYHOTO 1BETa, OT HAPKO-KPACHOTO I JKEJATOro 0 IIAacTeJbHBIX
TOHOB Tody00ro, peikeBaro-Gyporo H ceporo, cJy:KaT MaTepHamoM s
N3rOTOBJIEHHS KPYOHBIX eKOPATHRHEIX IJTACTHH,

KpoBaBuk — ca. ceauorpon, Ha3BAH M0 KPacHBIM NATHAM.

JeiikaraT — GeJblii WA CBeTIO-CEPBIi NATHHCTHIE xammepon. Or
rped. «ieifkocy (CBeTILIIT).

MupHEAT — OATHECTHI XaJNeAoH, OOaN HIH MeJRO3ePHHCTHIL
KBapI{ ¢ BRIIOYeHHAMHA KHHOBAPIHL.

«Hauke» (aecri.) — rajbKa HEPACKPHITHIX ATATOBBLIX MHHJAJIHH
CpefjHero  pasMepa ¢ UpHYY/IMBHIME (hopMaMu, HATOMEHAIOIMMI
ATOHCKIE MaJIble CKYJBNTYpHBIe PHTYpPKE (HOIKE).

Odpabdorka KaMHA — pacKaJelBaHme Wi paspesamme, uumdoska,
MOJIMPOBKA, OrpaHka, pessda H Jipyr#e ONEpariy 1noAroTOBKH ChIPOro
KAMHSA JI/IA M3rOTOBJIEHHA M3JIeni,

Ounke — arar ¢ UepefopanmeM IJIOCKONAPAIeNbHBIX CIOEB pas-
JANYHOTO I[BETA; 10 OKpacke CJOER BHIAEJIAIT OHAKC apalcKHil, Han
co0CTBEHHO OHHKC (CJOH 9YepHEIe H Oejble); KapHeOJOHHKC (KpacHEIe
n Oexasie); capponmke (Oypele m Gedrple); XadmeoHOHHKC (cepsle H
OeJible) ; OHHKCOBBIH araT (ceporo IBera pasHBEIX OTTEHKOB; HTa PasHO-
BUJTHOCTE BEIJIEJIAETCA PEKO).

HaBecTHsl u Jipyrue co4eTaHWA CJOEB PA3JIHYHOr0 IBeTa: Tak,
rames T'omsaro peipesana Ha TPeXcJHOHHOM OHHKCE, COCTOALICM H3
cepo-roayfioro, 6eoro 1 KpacHo-0yporo cioes.

OHNKCB M3BECTHH M MHPOKO HCHOABIYIOTCA ¢ ApesnocTin, Bo npe-
MeHa pacHBeta IINNTHKA MMEHHO OHAKCEL CAYMHIH OCHOBHEIM Mare-
PHATLOM JUIA M3JIeIHii.

Hassanne B mepepofie ¢ rpev. 03HAYAET «HOTOTEHY.

Cunonunul: HOTAT, OHHXHOH, OTCTONMHAK (mecTn.) (pue. 95).

Ounke apabekmii — araT ¢ OpPAMOJHHCIHBIME CIOAMHE OeJoro o
9epPHOIO T[BETOB.

llepepenan — xanne/on, cTAPHHHOE pyCCKoe HazBamue.

Ilepeannr — Xajelon CIOMCTOr0 CTPOEHHA €O CHOAMH HESPKHX
neeton. Ilo nassannaM Mectoposiennii na CpegueM Ypalle H3RECTHDI
30TOBCKHIl, MaKapOBCKUIl, IMaliTancKuii nepeannTel. [Togemovynblii Ka-
MEHB.

Tepeaunt maiiTaHCKmii — y30puaThiii XaaefoH, COCTOANH H3 Ye-
PERYIOIMXCA M3BHIMCTHIX, MoiigaTeix ciaoes. OOBIMHO CJIOH OKpame-
HBl B MATKHE TeIJible TOHA PO30BOTO, KPACHOTO, JKEJITOT0, OPAH;KEBO-
ro npera, HO HHOrAA HAGIIOZAOTCA CJIOM CEpO-TOAYOOro, 3eIeH0BATO-
ro, ApMuaToro meeta, Memodsayeres Kak H0OBEJMPHBI, TONETOTHBIN |
AeropatusHelii Kamens. Haasan no Iaitranckomy (Megseikcromy)
mectopoisiennio B CpepumoBeroil ofmactu. Cumonumbl: NEPeIeBTs,
nepeanrs.

Ilnazma — 1. CnaGo npoceedmBamIas PasHOBHAHOCTL XAJIELOHA
Pa3IMYHBIX OTTEHKOB 3CJEHOro InBeta (MomeT OBITh: HPKO-3€JICHOII,
TPARANO-3eIeH0il, HAYMPYAHO-3eJIeHOI, TeMHOIT TYROBO-3eJIenoil, ommn-
ROBO-30JIHOI, TYCKION AGTOYHO-3eJIeN0il; OKPACKA COBTACTCH BRIOUC-
HIGIME ceajionnTa, xmopara, am@mbona). lpamenserca s Moaau-
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Puc. 96. Candmpunonsiii arar
HAxanBaam, ym. X2

Pue. 97. Candmpunosmii arar, B Ajipe ropHblii Xpycraan
Jlebeanuoe, ym, X2




Pue. 98. Capaeposbiii arat
Poipeem, ym, X2

Pue. 99. Tonkonomocuarsiii CeproInKoBbIii arar
Kpemanka, ym. X1,5




Pue. 100. Ararosas MUHAATHHA € 10J0CTHIO, BHINOAHEHHOMH
HOYKOBHIHBIM CEPAOINKOBBIM XaMI€I0HOM
Cenenema, ym. X2

Puc. 101. TlepecranBanne KBapia € CepaoIHKOBHIM AraTOM
Cenepema, ym. X2




KH, HHTAJb0 H APYTHX pesHeiXx najeiuii. Haspaume 0T rped. «miacMar
(«mapasnme», TAK KAK HCIOJB30BAJNACh NIA peandnr). 2. Crapunuoe
PyCCKOE Ha3Bamme XpH30[pasa.

IIpasem — senenniii xammenon. Hassan or Tped. «IpasmHOCH (cBet-
710-, JIYKOBO-3€JIeHBIN) . CunoruMsl: TIPA3, IPa3nil, nmpasoc.

Ilendy — ceproamk, ALIMa HIX APYTOi TBePABIT KAMEHb, BHITOYEH-
Hpiil B Bufe AAYKa. Hassam or rpeu. «mcudocr (Kpyriblil RaMeulex,
rajbKa).

Candwmpnn — cEHeBaTHil xamuexon (pme. 96, 97).

Capparar — araT co CI0AME 0yporo, KpacHoro u 0ejoro ImBera
(puc. 98).

Cappep — xenroBato-0ypeiii, OypeIi, KpacHo-OypoIil, KOpAUHCHbIIL
xammegon. Haszpamme mpomexonur or Capamca, croamunt Jlmgmm, Bu-
MHMO, COYJKEBHIEro MeCTOM TOpropim kKammeM. Capiep upH HOIEGHHN
ero Ha TeJde¢ CUMTANCH IOMOTalNiEM OBICTPOMY HCIEICHHI) OT pal M
A3B.

CapooHHKC — araT ¢ NPAMLIMI NAPAJIETLHBIMH CIOAMH KpacHo-
Gyporo, Gyporo 1pera, WepefyoIAMECH ¢ OeabiMH, ToayGoBaTo-Gebi-
Mi caroamu. Bo BpeMena pacimBeTa IIHITHEHE GBI OYeHb IONYHPHBIM
s maroToBdeHms Kameil. Muorme ramenm dpmuraa (¢Tonosa Adu-
By, «AmaM ¥ Esay, «3ann m cnukcey, xames ToH3aro) BEIpesaHb
HA cAapJOHAKCe. B CTAPHHY CYHTAJOCH, WTO CApIOHHKC LPHAeT 4eio-
BEKY MYKECTBO, OCTAHABIMBAET KPOBOTEUEHMH, YCKODPHET cpacraHme
clOMANHBIX KocTeil. Haspamme npomsomyio 0T CIMAHNA TePMHHOB
«Ccapn» ¥ ¢OHHKCH,

Cepj10auE — OpaH/REBHI, OPAHMEBO-KDACHBIN, KpacHbii, Gypo-
KpacHeiit xannejpoH. Dpanmna MeKAy OYypo-KpacHRIM CepPAOTHKOM
(kapHeosoM) W KpacHO-OYPHIM  capaepoM  JIOCTATOMHO Y CJIOBHA
(pmc. 99—101).

CnonoBng (Mmecrn.) — OHHKCATAT W araT ypyreaiickoro Tuna c
HPOCHOAMA WM BKIIOYEHHAAMHA KaXaJoOHTA.

@anAT — MIOTHBIT KPeMHE3eM € PAKOBHCTHIM MBJI0MOM, 00BITHO
cepslil, THMYATO-KOPHYHEBHIH, 10 yepHoro (pue. 102).

Xamief0H — CKPHITOKPHCTAIHYIECKASA, TOHKOBOMOKHHCTAA, O00bLIY-
HO MOIYNPO3padHas WIH HPOCBeYHBAKNIAACA Pa3HOBHAHOCTL KBapua.
Teeprocte 6,50—7. XannemnoHs! PABHOMCPHO OKPALICHEI fea mpmamMoil
caomeTocTH, I10 NMBeTY pasiMYalT: COOCTBEHHO XAJNefoH — OOLITIO
oKpalieH B OJe[lHbe TOHA CEPOro, CepoBATO-TOIyGOro, Molaowno-Geso-
ro, MOJOYHO-TONYHOro, TOIy0Oro, CepoBATO-3EJILHOT0, 3eJeHOBATO-TOIY-
f0ro, KEITOBATOI0 HIH REATOBATO-GypOTO NBETA; capiep — OKpAlleH
B JKeaToBaTO-Gypeie, Oypbie, KPACHO-OYPble W KOPHYHEBBIE TOHA pa3-
JTHYHON MHTEHCHBHOCTH IBETA; CEePIOIHK (KapHeod, KapHeJIHaH) —
pPaBHOMEPHO OKpallleH B OPAHKEBHIN, OpPAH/KEBO-KPACHLIN, KpacHBI,
fypo-KpacHblii IBET; FPAHANY MeKAY CapAepoM M IycTo OKpalleHHBIM
CEPIOTHKOM NPOBECTH BPAL JH BO3MOKHO; XPH30Ipa3 — A0I0IHO-3e-
NeHBIl, TPABAHO-3CJACHEIN, HIYMPYIHO-3eJeHBIT; 117a3Ma — TeMHBIIT
NTYKOBO-3€JeHEIIT; TIpa3eM — JIYKOBO-3€JIeHEIT, HO §ojlee NpPOCREUMBAI-
MHEif, 9eM IUIa3Ma; TeIHOTPON — TEMHO-3€JTeHBI ¢ KPACHBIMI WM FKel-
reiME maTHamu. CIOMCThIe WM PHCYHYATHIE XallefoNnl HA3BIBAIOT
araTaMH W OHHKcaMd. BeTpedaercs XalmefoH B BHAE HATETHBIX Mace,
KOPOK, KOHKpemmii, npo:xniok. Hassam, BO3MOMKHO, 110 MECTHOCTH B
Mamoit Asam — Xankeony.

Xanmenon TOYEYHbNi — OeJBIi WM CepHIl XaJuefoH ¢ MeJIKAMH
BRIIOYEHISAME OKHCIOB JKeJesa.

XaanemoHOBHKC — Xa/NEJI0H ¢ YepeloBAHAEM TroJyHoBATO-CEPHIX
u GeJasIX cIoes.
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Pue. 102, Arar-danur
Poiseenm, ym. X1,5

Puc. 103, SlmmosujHbie ararol, pBej

eKpeIiisi B ANNapuToBOii
anro(use, BHN3Y DYIHHNPOBAHHOE SKIIIBIOE BHIOJHEHHE
Xera, ym. X2




Xpuaonpas — Xaqme0H HJIX MHKPO3ePHHCTHII Kpapr® npocsevm-
BAWINHi, A0JOYHO-3€TEHOr0, TPABAHO-36JICHOT0 WM H3YyMPY/IHO-3ele-
HOro IBeTa, HPHYMHBL OKPACKH M3YYEeHBI HEJ0CTATOYHO, BO3MOMKHO,
OKpamleH BKJIIYCHHAMH HUKEJILCOJEDP/RAllMX MUHEPATIOB THIA CeJIajfo-
HHTA WIH TapHHEPHTAa HaM coefuHenduaMn xpoma. Ilogemounsiii n
IOBEJHPHBI KaMeHb, H3BECTHBIN € JIPEBHOCTH, BHIHMMO, H3 HEro B
I'peunn u PuMme Bblpeaaam KaMeH M MHTalXb0. XpH30Npad, HOCHMBIL B
Gpaciere, CYATANCA CPEICTBOM OT JIYPHOrO Tjasa, 3aBHCTH H KiIeBe-
tel. B XIX B. ¢ orkpeiTHeM B Iloaelne KpynHOro MecTOpOKICHHA CTAJ
HCMONB30BATBCA JAJIA YKpalleHHA LepPKOBHOI yTBapn B Apcrpum m I'ep-
MaHMH.

ITo pmamnwmm 3. dacra, o asopue Can-Cycm B lloTrcmame Obiim
IBa CTOMIA ¢ XPH3ONPA30BHIMI MO3BAMYHBIMH CTOJACINHHIAMH  pas-
meposm 60%90 cm. M3 xprusonpasa Jeqaanm BCTaBKH B IOBCJIUPHEBIC H3[e-
JHA, HHOTAA ¢ OpHIITHAHTAMM.

B mamre BpeMs MCIIOJAB3YETCA [ BCTABOK B IOBEJMPHBIE H3lle-
I W KAk MoJeXouHslii Kamenb, Hassanmme npomexogmt ot rpew.
«xpuaoc» (30m0T0) M «mpasocy (Jayk-mopeii). Obpasyercs M IIHEPOKO
gacnpocrpaﬂen B KOpax BbIBETPHBAHMS CEPICHTHHATOBLIX MACCHBOB.

IHAKO IOBEJHPHBIT XPH3ONpas pefiko 06pasyer KPYnHble CKOIIEHNH;
TIOCHIC/THA® OTMEYCHbI JHIIb B HCKOTOPBIX MECTOPOKACHHAX CHIMKAT-
HO-HHKeJeBRIX pyA. IIpoMblmiaennesie CKOIIeHns OBEJIHPHOr0 XPH3O-
npasa masectHsl B [loasme, CHIA, CCCP (8 Kasaxcrame m ma Ypadme)
H B ABCTpaJHH.

Xpusonpaaz roaydoit (rope.) — XaanenoH, OKpPAMICHHBIT BRIOTe-
HHAMH XPH3OKOJTHL

Ieparar — 1. BockoBo-senTsiit xanamemgon. 2. Arat ¢ depejosa
HEEM JKeITHIX B Oenwix cioes. HadpaHme UPOMCXOIMT OT JaT. cera
(BOCK).

Ilxana Mooca — npuMenAeMas B MHHEPAJOrHH IIKATa OTHOCH-
TeJBHOI TBePAOCTH MHHEepPAJIOB (TOYHEe, KPHCTAINIOB MHHEPAJOB, Tak
KaK TBEPAOCTH ArPEraToOB MOKET CHJILHO OTJIMYATHCA), TBEPIOCTH 1A~
pananus.

B oroil mkajge KakAblii MHHEPAT WApamaeTcs BCeMH IOCTeLyTo-
IEMH M caM Iapamaer Bce NpefsAynpme. 3a 5TajloHbl  IIKAJbI
NPHHATHL B TOpAJIKe BO3pactanma TeepiaoctH or 1 mo 10 cuaepywoigme
LIHPOKO PACHPOCTPAHEHHBIE MHHEPAIILI:

Taapk — 1 Oproknas — 6
Tanc — 2 Ksapng —7
Raapnur — 3 Tonaz — 8
Oawopat — 4 Kopysn — 9
Anatutr — 5 Aamasz — 10

Illkana massana no daMmaImm aBcTpuiickoro Mumepanora XIX s.
@. Mooca, cocrapupinero ee, OHa IIAPOKO HPHMEHSETCA B TOJeRBOil
MMATHOCTHYECKOH MHHCPAJOTHH, yA00HA I8 NEePBHYHON XapaKkTepu-
cTHEH HeoOpaloTanHOr0 KaMHA, HO MAJONPHTOAHA JUIA OLNCHKH Maje-
J|il M3 KaMHA, TaK KaK B OTOM CJyvae HYKHBH Hepaspyllalollme Me-
TOJIBI.

5 B muHepajJorHH XpH30NPA30M HA3BIBAETCA TOJBLKO 3eJeHBIH Xal-
eI0H.
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Imepaapun  (7ope) — XaJuUeloH, OKPAIICHHBIT B 3eJeHbIl
IBeT.

JHTHAPOC — XAJLE0H HIH araT ¢ SRAJKHMA BRIIOYeHHAMM.

HlmyMa — n0THAS KPeMHHCTAs MOpofa OcaJodHoro (pesse — BYI-
KAHOTCIHOr0 NPOMCXOMICHHUA), COCTOANIAN M3 MHKPOCKOIHYeCKHX
KBAPLUEBLIX 3CPEH, CHEMEHTHPOBAHHBIX KBAplUEM MIH XalleloHOM ¢
00JBIINM KOJIHYECTBOM npuMeceii. Ha npakTike, oJlHAKO, 0T AIIM He
OTIHYATCA HeKoTopbie s(bdysusnble mopoas (mopdupnThl) M OKBAp-
IOBAHHBIE KOHTaKTOBO-MeTaMopduueckue obpazosanua. «Taxmm ofpa-
30M, ¢ NMPUKJIATHON TOYKM 3PEHHA ANIMAMH CJIeAyeT Ha3uBaTh J00ble
MACCHBHBIC MHKPO3¢PHHCTHIE MOPOJBI € BHICOKHM COZEpAAHHeM KpeM-
HeaeMa, o0Jagalnine KpacHBOI OKpacKoil M CHOCODHBIC NPHHAMATH
aepraapuy© momupoBry» [16]. TlurmentoMm simiM  cayskar Kpacubie,
OGypble T UepHbIe OKHCIBL MapraHila M ;KeJesa, 3eJeHple XJOPHT |
amujor, roaydere rinaykoan, pubeKknT, AKTHHOJAHT I JIpyrHe MIiHe-
pasl.

ITo xapakTepy OKpacKm W PHCYHKA AMMBI MOIYT OBITh OJHOPOA-
HEIMHI M JIeHTOYHBIMH, CTPYHYATHIMI, HATHUCTBIMI, KONEHYaTBIMII |
np. (pue. 103).

fima moxosan — 1. Moxosoii arar, XadlefoH ¢ JeHIPHTAMIH,
2. OraMeneaoe Jepeso ¢ MRETKAMI [IPOCHCYHBAIONCro KBapHa. TepMan
1HeaecoolpaseH TOALKO B MPHIOKCHHHN K ANIMAM ¢ ACHAPATAMH THIIA
AVIIKYJIBCKOI MM MY laKaeBCKOIL.



Mpunoxenne 2

MHUHEPAJOIO-TEOXUMHYECKHE XAPAKTEPHCTHRN ATATOB

HAWBOJAEE KPYITHBIX IPOABJTEHNI

Copepskanue 21eMeHNTOB —
npuMeceii xpomodoros *

Fe| Cr | Co | Cu | Mn

Temnepa-
TYPhI ara-
TOOGpa30~-
BANMA
oG

XapakTtep
yuopsa o=
YEHHOCTH
Si0, (oTk-
JOoHeHnne
or 527y
©M) **

Temmeparypa
HHBEPCIHH
noTepu Beca
xXaanejlona

max JITI,
o wkk

Lper
Xajmeona

1,7 30,5 3,5 34,5 0,3

100—130

0

— - —  KpacHulii
OpaHReBbIil
cepblii
aenntii

90—120

188 597 935 GecuperHwnii
roay6oii
cepuii

1,6 20,0 5,0 20,0 0,02

90—120

187 5894 Bi5 uepnbrit
cepuiit
oeantii

roaygosaro-
cepriii

roayGoi
TeMHO-CHHII

TeReTypbl
Mponnie- | Buewawouwe | Mopdogorus H OTPYRT YIS Munepabiniii
Wit HOPOjibl ArATOB MHHEepal0B coeran
o MHIEPAAbHBIX
HapareHnesncos
JlwenTt AT oML KOHUEHTPHUECKIT=-  Xa/ejon
aoHaNBHAN .
edepononu AL knapi
napajiiensno- payxTonas
caoHeTan i émanien
Oper'uenast deppurnapur
EpyerHpuRaion-  KAOTHHAT
Has
APYHOBAaN
Oaneroe  GasaabThi MUHJQIHHLL  KOHUEHTPHUECKH-  XaJIiejion
SOHAIBHAN .
aTo IREO It Kpapriy
KpyeTH@UEAUMOH-  onag
Han KBapumi
Apy30BAas ameTHeT
payxrona:s
Kyraaropur (?)
MAHFANOKAJBIMT
PO JIOXPOINT
XJ10puT
reTuT
TemoMenan
Apmanb  GasannrTi MHHIAIMAL  ROMIEHTPHYUCCKA-  XAJe0i
e JTHT JoHannHaA KB apupn
EpyeTHGHEAULON-  KBApI|
HAH payxronas
amerHer
reTur
TH/IPOTeTHT
Xera HePanTH 1 AT O@UEL KOHIEHTPHYECKH-  XaauegoH
CTEK/IOBATHIE FOHAILHASN
JIIIA PUTHE edepoacun AEAPH
reMaTHT
deppurugput
JENII0KP OKAT
MapKagnuT

1,4 17,3 21 21,5 0,02

100—120

150

2

KpacHbIii
HEATHI

POBOBLIT
BeeHnlil
Oenwtii
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Ipuaoxenne 2 (oKoHuanHe)

TereTyput
Mpospae- | Buematwomue | Mopdoaorus ';‘:{";]"gﬁ‘:‘ﬁf’lz'[ MuunepagnpHitit
0pPOJIBL araros 3 2 cocTan
aan nopon I MHHEPANBHLIX
napareHesnco B
PripeeM AAUHTO-HIa- NMHHJAJIITHL KOHIEHTPHYECKH-  XAJuemon
pUTHI BOHATBHAA KBapIL
napanenbio- KBapiui
CAOMCTAR aAMETHCT
KpycTHOUEAIMON-  payXTouas
HAaH aHKepnT
APYBOBAN MAPKARNT
JUMOHIT
PHJIPOTeTHT
XJ10paT
Kpemauka JMNAPATH (7) MHHTAIUHLI KOHIEHTPHYECKH-  Xaluieon
BoHANBHAL Knapi
HapauIeIbLno -
caoneran
kpyernduganmon-
nasn
IKanauMbi- JATNAPHTHI T OhH3E! KOUIEHTPHIeCKH-  KBapIg
BeeM cdepononap  SONAIRHAL Xam1enon
HapaaIeTho- payxTonas
caoneTan AMETHCT
kpyeTHUKAION-  APATOHNT
HaA PEMaTHT
aApyaoBas deppurHpuT
JIeMIIOKPORAT
Mairi0Ba- JaUnapuTsl aUTOHN ROHIEHTPHYCCKH~  XaIIeq0H
aM edepomongn  SOHATBHAA EBapI
napanieabLuo= Kpapigin
CAOHCTA aparouuT
reriT
Cejleiema  anjle3HTO- MIH LA KOHIEHTPHYECKH-  Xame/on
fasajinLTol 30HATLHAA KBapI
napaenbuo- payxTonaa
CTIOHCT A5t aMeTHET
EpyCcTH@UEANNOH-  KBapiiun
Han PHPOTETHT
KAJBIUT

IMpumeuanusn,

* janHpie clekTpanbiore ananusa, CBRHUM,

JI, A, Ilonosa (Mn, Fe — B Bec. %; Cr, Co, Cu —n r/T)

AUAJHTHE
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Temueparypa
Copepasaiine 21eMeNToB — i XapakTep HHBEPCHH
nupunecein xpomodopon * MHepa- | ypopago- [ MOTEpH Beca
TYPA Ara- | yegHOCTH xamiegoua 1iBeT
T000pado- | 8j0, (ork-| max IATC, xannegona
B*}“'D‘E, ACHEeHe 0T G, W
Fe| Cr | Co | Cu [ Mn i e e
t2]s
2,2 64,0 40 35,5 0,62 70190 0 200 594 887 Geaw
KPeMOBBIH
KOPHUIHEBBIH
roy6oit
cHpeHeBblii
1,4 41,0 2,9 330 0,018  100—180 —17 wer Her 942 Geanii
KpeMoBLITT
KOPHUHEeBRI
1,2 17,7 2,3 26,7 0,00 70190 -5 178 582 723 KpacHbiii
opanEeBblil
3e1eHOBATO-
KPeMOBBIIL
dHOTeTOBLIH
Genntii
cepulil
ronyGoh
—_— = = - = — —10 153 583 800 Temmo-ceprlii
yepHbiil
CHHEBATO-
cepbiit
1,6 31,4 3,0 25,0 0,03  100—160 0; —35 182 600 wHeT uepHbIil

s e MRC, CBRHUI, anannmug C.

U, @ponosa

*tk apnne jpepusarorpadgim, T CBIITO, anaautuk B, 9. Turos

cephlii
KpeMo BRIl
sRenTsiii
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