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BBEJEHUE

Munepans! rpynms! aM($puOO0IOB ABISIFOTCS OJHUMH H3 CaMbIX pac-
MIPOCTPaHEHHBIX B 3¢MHOH Kope. OHM 0YCHb YyTKO PEarnpyroT Ha Pa3INIHbIe
TEOJIOTHYECKHE IPOIIECCHI, TIOITOMY IIMPOKO HCIIONB3YIOTCS TIPH TPOBe/e-
HHUH Pa3UYHBIX T€OJIOTHYECKUX PEKOHCTPYKIMH: (hOpMALHOHHOTO pacuie-
HEHMSI CXOZHBIX T€0JIOTHIECKIX 0OBEKTOB, TEPMOIHHAMUYECKOH XapaKTepH-
CTHKH YCIIOBHIT 00pa3oBaHMSA M MeTaMOp(hI3Ma PasiIMIHEIX 00BEKTOB, B TOM
gucie — P-T sBomrormy MetaMopHYecKkux MpoIeccoB M T. 1. B cucreme
MHHEpajoruy Tpymma am(puOonoB OfHAa M3 CaMbIX CIOXKHBIX. JTHTenbHOE
BpeMs i1 He¢ He CYIIECTBOBAIO PAIOHAIBHBIX KiIaccupukarmii. IIpopsr-
BOM B OTOM HampamieHunu Oblta HoMmeHKiarypa Jluka 1978 roma (Leake,
1978. B 1997 rony MMA omy6mnrKkoBaia HOBYFO HOMEHKIATYpy MUHEPAJIOB
rpymisl ampubonos, Hwke IMA97 (Leake 1997), kotopast pa3BUBaeT Ipe-
Ipinyinyto HomeHknatypy. [losenenne IMA97 0OBEKTHBHO OIMpenenuio
HEO0OXOMMOCTh HOMEHKJIATYPHOTO YTOYHEHMS aM(HOOIIOB pasIIHBIX 00b-
€KTOB, B T. 4. VJIbMEHOTOPCKOTO KOMIDIEKCa.

Hctopust reonoro-MUHepanoruyeckoro usydeHus: MimsMeHoOropckoro
KoMIuiekca mmurest moutd 200 jet, U 3a 3TO BpeMsl HAKOIUIEH OOIIMPHBII
MaTepHal 1o ero MHHEpaJOruH. AKTHBHOE K€ M3ydeHHe aM(pHOOIOB Mpak-
THYECKH Ha4aTo TOJIFKO BO BTOpoi moyioBuHe XX cronetus. [lepBbie XuMu-
YecKue aHaM3bl aMpuOo0ioB VIlbMeH TOSBUIMCH TOJIBKO B Hadasie XX Beka,
xori yxke B XIX Beke ObUIM yCTaHOBIEHBI «pOroBasi OOMaHKa»
(«hornblende), «xynddepur», «TPEMOIUT», «AKTHHOIHT», «ypajUT».
K cepenmae XX Beka, kK MOMEHTY M3IaHHS MOHOTPA(HUYECKOro CIpaBOYHHUKA
«Munepanbsl nbmenckoro 3amoBeiHuka» B 1949 romy, mist am¢ubono
MneMeH ObUTO M3BECTHO HE OoJiee 7 aHAM30B (aHTO(UILIUT, SICHUT, TPEMO-
mt). Tlocnenytomee m3ydenne amdpuOOIOB MUTO O Hapactaromei. B 1956
roxy B cratbe JI. O. PoTMaH IpHBOISTCS HECKOJIBKO HOBBIX QHATM30B aM(pH-
6onoB Unemen (Porman, 1956). B nanbHeliem Marepuanbl o ampuoonam
WnemeH npuUBOASATCS B MHOTOYMCIIEHHBIX pabotax baxeHosa A. I'. ¢ coas-
Topamu, Banosa b. H. ¢ coaBropamu, Kopunesckoro B. T'., Jleuna B. 4.,
PacckazoBoit A. [I. u ap. Y3 Hux otmetum padoty baxenosa A. I'. ¢ coaBro-
pamu (baxkeHoB u 1p., 1982), B KOTOPOI NMpenNpHHATA TONBITKA TPOAHAIIH-
3MpOBaTh HAKOIUICHHBIH K TOMY BpeMeHH MaTepual 1o amduodonam Mnsmen
¢ NO3ULMI HOMeHKIaTyps! Jluka 1978 roza.

B urore, k xoHmy XX cronerns no amdudonam MieMeHCKHX Top
HAKOIIJIeH 3HaYUTEIbHBII MaTepual, 4acTb KOTOPOTO OTHOCHUTCA K MEpHO-
JIy OTCYTCTBHS PallMOHANBHBIX KIACCH(UKAUKA rpynsl aMpuoonoB. 310
MPHUBEJIO K MOSBJICHNUIO OOJBIIOrO YHCIAa TEPMHUHOB (HAa3BaHMIT), OTHOCS-
muxcs K ampudonaM, OIHU U3 KOTOPBIX TyOIUPYIOT APYT Apyra, 0003Ha-
Yasi OJUH M TOT ke ampubon (Wi OIHUM Ha3BaHHEM OOO3HAYECHBI pa3-
Hble aM(uOOoIBEI), a APYyrHe — HE COOTBETCTBYET COBPEMEHHONH HOMEHK-
narype. B pesynbrare 3a9acTyio BO3HHKAIOT CIOKHOCTH M ITyTaHUNA B
MHTEPIPETAlNH TaHHBIX, TIOMyYEHHBIX B Pa3HOE BPEMs, P COMOCTABIIE-

4



HUM HMX KaK APYT C JPYroM, Tak M C JAHHBIMH 10 am(uOoiIaM Ipyrux
peruoHoB. Bc€ 310 onpenenseT He0OXOAUMOCTh aHANN3a BCEX HAKOILIECH-
HBIX JaHHBIX 10 amduboaam NIIbMEHCKMX TOp W MPHUBEICHUS MX K €IU-
HOW KJTacCCH()MKAIIMOHHON cXeMe. PemeHuro 3Tod 3amadd W TOCBSIICHA
Hacrosmas padora.

B nepBoii rmaBe 00CyXIAIOTCS MPUHIIMIBI KJIACCU(PHUKAIIMA U HO-
MEHKJIaTypa MHHEpajoB Ipymmsl am(uOonoB. OOOCHOBBIBaeTCA BEIOOD
KJIACCU(PUKAMOHHON CXeMBbI ¥ MPUBOJUTCS HOMEHKJIATypa amM(uOoIIoB,
UCIIOJIb3yeMasi B HacTosIel paboTe 1J11 HOMEHKJIATypHOI'O aHajlu3a JaH-
HBIX TI0 aMmdubonamMm NIbMEHOTOPCKOT0 KOMIUIEKCA.

Bo BTOpOI rMaBe mpUBOIATCS COOCTBEHHO pe3yIbTaThl HOMEHKIIA-
TYypHOTO aHajM3a JAaHHKIX 1Mo aMpubdosam NITbMEHOTOpPCKOTO KOMILIEKCA.
[IpencraBneHsl: mepeyeHb BCEX BCTPEUEHHBIX B JIUTEPAType TEPMUHOB
(ra3Banmii) mo ampudonam MibMeH ¢ MX HOMEHKIIATYPHBIM YTOUHEHHEM,
a TaKKe TMepedeHb MHUHEPANbHBIX BHIOB (KOHEUHBIX YJIEHOB) TPYIIIIBI
amM(uOO0JI0B, BHISBICHHBIX TPU aHAJM3E BCETO MacCHBa JIAHHBIX, OITyOITH-
KOBaHHBIX B JTeparype 1o MmpMeHam. 3xech ke naércs andaBHTHBIA
crucok ampuboIIoB, ycTaHOBIEHHBIX B Mnbmenax. B Tpunoxennu | st
Ka)XIIOTO MHUHEPAJIBHOTO BHIA, B KA4eCTBE MOJATBEPKAAIOIIECTO MpUMepa,
MPUBOIATCA 10 1—3 XUMHUYECKOMY aHAM3y C KPHUCTAUTOXMMHUYECKON
(dhopMyJIOi U KpaTKOW JIETeHION (JIMTEpaTypHBbI HCTOYHHK, KpaTKas xa-
PaKTEpPUCTHKA TI'e0JOrO-MHUHEPATIOTHYECKOW OOCTAaHOBKM HAXOXKIEHHS
nanHoro amdubona) — Bcero 55 aHaIM30B.

B Tpetheii raBe 00CyKIaeTCS SBOJIOIMS COCTaBa MUHEPAIOB TPYTI-
el amM(pHOOJIOB TIpU 00pa30BaHUK U TpeoOpa3oBaHuK mopo MibsmeHorop-
CKOT'0 KOMILJIEKCa.

B derBepToOil INaBe MPUBOIATCS Pe3yIbTAaThl HOMEHKJIATYPHOTO
aHaJIM3a KOHKPETHBIX CepHil HOPMAaTHBHBIX aM(UOOJIOB — CcaJjaHaranTa u
ropaonengura. IIpu TakoMm aHaimu3e MOKa3aH XapakTep B3aMMOOTHOILE-
HUI MUHEPAJIOB BHYTPH CEPUH, a TaK)Ke MECTO HIbMEHCKHX aM(UOOIJIOB B
cepusix. JlaH CpaBHHTENBHBIH aHAIM3 IPECTABUTEIHFHOCTH MHHEPAIOB
rpyms! aMm(puoos0B MTEMEeHOropcKoro KOMInTIeKca H MacCHBOB XHOMHCKOTO
u JIoBozépckoro (Konbckuii 1m-oB).

ABTOpCKHE MHKPO30H/IOBBIC aHAIHM3bl aM(pHOOIOB BHIIOTHEHBI B
naboparopurn KMHUM UnctutyTa Munepanorun YpO PAH nHa pactpoBom
9NEeKTPOHHOM MUKpockorie POMMA-202M (ananmutrk B. A. Kotispos) ¢
HCIIONB30BaHIEM CTaHAAPTOB: (eppUMarHe3NOTOpHOICHAUT, (eppoak-
THHONUT, ThaykodaH. Kpucrammoxumuueckue ¢dopmyssl amdubOoIoB
paccunTaHbl KATHOHHBIM MeTonoM (Ha 13 mnm 15 KaTHOHOB) ¢ mpuBene-
HHeM OaJlaHca 3apsI0B KaTHOHOB K + 46.

ABTOpBI BhIpakaroT mpusHarenbHocTh B. . KpuBoBHueBy, mpo-
tdeccopy CIIOI'Y, npunsBIIeMy ydacTHe B OOCYKICHHMH PE3yJIbTATOB
paboTHl Ha OTHENBHBIX dTalax, a TakkKe COTpyAHUKaM MIpMeHCKoro 3a-
nosennuka E. B. Mensenesoii u E. B. Konoakuxoii 3a momomns npu c6o-
pe 1 00paboTKe MaTepHAIIOB.



INPUHSATBIE COKPAIIIEHUS

amopg. — aMopHBIH

aw., anan. — aHaIN3

6epx. — BEPXOBbE

2eKc. — reKCaroHaJIbHbIN

2p. — Ipymma

Op. — Apyrue

Jfc. — KHIA

HUI'3 — VnbMEHCKUH rocyAapCTBEHHBII

3aMOBEJHHK
uzoMopgh. — n30MOphHBIIH
K. — KOIIb

k6. — kBapTan UI'3

Ky0. — KyOHm4ecKuit

Macc. — MaccuB

M-Hile — MECTOPOXK/ICHHE

MemamukmH. — METaMUKTHBII

MUH. — MUHEPAIBHBIH (ast)

MMA — Mexnynapoaaas Munepanoru-
geckast Accoruanust

MOH. — MOHOKITMHHBII

My3. 0b6p. — My3eliHBII 00pa3er B My3ee

ur3
H. A. (0. a.) — naHHbBIE aBTOPOB

HII]K — HOBBII IIeOCHOYHBIN Kapbep
00M. poe. — 0OMaHKa poroBast

00H. — OOHa)KECHHE

06p. — obpasyeT, oOpaser]

OKp. — OKPECTHOCTH

nPUNOXHC. — NPHITOKCHHUE

ne. — TCEBI0
ncegdomopg.-ncesnomopbosza

p-H (bl) — paiioH (b1)

pPOoMO. — pOMOHIECKHit

CUH2. — CHUHTOHUS

CK6. — CKBaXXMHA

€00. — COICPIKUT

maob. — Tadiimna

memp. — TeTParoHAIbHBII

mpue. — TPUTOHATBHBII

XUM. — XUMUYECKHH

LI]K - me6EHOYHEIH Kapbep

IMA97 — HomenKIIaTypa amMmpub0I0B,
PEKOMEH/IOBaHHAs! K IPHIMEHEHHUIO
MMA B 1997 rony

BMOY97 — nepeog IMA97 nHa pycckuit
s13bIK (OmyOkoBaH B 3amuckax BMO)

Ha3zanusi HopMaTHBHBIX aM(puO010B

Akt —  aKTHHOJIUT
Arf —  apdBencoHut
Bar —  Oappyasut
Win —  BHHYHT

Hast —  TacTUHICHT
Gl —  raykodan
Hb —  ropHOJeHIUT
Kt —  Katodopur
Nyb —  HHUOEHT

Parg —  Iapracur

Rib —  pubexut

Ric —  pHXTEpHT
Sad —  cajiaHaraut

Tar —
Tr —
Tscher —
Ed —  DIEHUT
Eck —  9KEepMaHHHT
OcHOBHbIE IPHCTABKH
a — aIOMHHO...
—  MarHesmo...
f  —  deppu...
F — deppo...
K —  xammi...
F — ¢ropo...

TapaMuT
TPEMOJIHT
YepMaKUT

fug = Mg/(Mg+Fé*+Mn); T = AlY/(AIV+FE"+Ti);

F = (Fé"+Fe"+Mn)/(Mg+F&"+F&*+Mn) - 100%;

Ca-comp = Ca/(Ca+Na+K) - 100%.



I'JIABA 1
Kaaccupukanusa MmuHepaiaos rpynnsl aMm¢pud0/10B

1.1. Homenkaarypa IMA97

B 1997 rory MMA pexkoMmeH10Baja K MCIOIb30BAHUIO HOBYIO
HOMEHKJIATYPY MUHepasoB rpymmsl am¢pubonos (Leake 1997), uike
IMA97. Ona oTpakaeT CyIIECCTBYIOIIUN B HACTOSAIICE BPEMsI YPOBEHb
MPEJCTABICHUI 00 TOM TpyIie ¢ MO3UIHA O0Iei CHCTEeMATHKN MHU-
HepasioB. B IMA97 conepxxutcst knaccudukarus OONbIIeH 4acTu u3-
BECTHBIX aM(pHOOIIOB, MPUBOJUTCS MX HOMECHKIIATYPa U JAI0TCS PEKO-
MEHJALUH 110 Pa3BUTHIO 3TOH HOMEHKJIATYpHI (TIpaBuiia 00pa3oBaHHs
Ha3BaHUH aM(PHOOIOB, KOTOPBIE MOTYT OBITH OTKPBITHI).

Knaccupukammmss IMA97 ocHOBaHa Ha KpPUCTAUIOXHUMHUHU
ampuboIOB W omupaercs Ha 0Ouyl0 GopMylny JUIS  HHUX:
AB,C5TgO,,(OH),. B stoii ¢popmyine mosutmu A, B, C u T — karu-
onnele; mo3urust (OH) — aHuoHHAas. B kKakaol W3 MEepEeUUCIICHHBIX
MO3UIHH TIPeIyCMaTPUBACTCS JOBOJBHO MIMPOKHN H30MOPHH3M dile-
MEHTOB, IIPH 3TOM 3aKJIAJABIBAIOTCS ONpeeIEHHbIe JIOTHYEeCKHE Mpo-
tuBopeuns. Tak, s CanpeaycMOTpeHO pa3MeIleHHe TOJIBKO B MO-
3unuu B, Torma kak Hike, B TOATPYIIIE KalbIHEBBIX aM(pHOOIOB,
NIPUBOAMTCA KauHuiioum, B koropom Ca xpome nosuunuu B pazme-
méH eme U B MO3uIK A (M3BECTEH TaKkKe Odcocmumum ¢ npeodiia-
naunuem Cas nosuin A). Katronsr Tuna L (B Tom uuncie u Al!) pas-
MEIIAOTCs TOIbKO B mo3unuu C, T. €. B Apyrux no3uusx Al He mpe-
JIycMaTpuBaeTcs, a B (opMyiax OONBIIHHCTBA MPHUBOTUMBIX HIKE
ampuoomos Al momemén ue Tomsko B C, Ho u B T.

B pamkax knaccupukanuu IMA97 Bce ampuOoIbl pa3aencHbl
Ha YeThIpe TPYMIbl (MOATPYIIIBI, T. K. TEPMHH «TPYIIa» B CHCTEME
MHUHEPAJIOTHH TPUMEHIETCS B KayeCTBE TAKCOHA IEPBOTO IOPSAKA:
rpymnmna am($puOoIIOB, TPyIINa MMPOKCEHOB U T. 11.):

— Mg-Fe-Mn-Li amdu6onsr (19 KOHEYHBIX YICHOB), XapaKTe-
PH3YIOTCS 3aCENIEHHOCTBIO MO3UIIMU B mepeyrciieHHBIMU KaTHOHAMH,
MOATPYIIa pa3zefeHa Ha POMOUYECKHE U MOHOKIUHHBIE aM(DUOOIIbI
(6e3 TaKCOHOMHMYECKOTO 0003HAYEHUsI), @ OHH, B CBOIO OYepe.b, pa3-
JIETICHBI Ha CepUH: POMOMUYECKHe — aHTO(PUILINTA, KEIAPUTA M XOJIMK-
BUCTUTA; MOHOKJIMHHbIE — KyMMHHITOHHUT-TPIOHEPUTA U KINHOXOJI-
MKBHUCTHTA,;

— KaJplueBble aMpuOonbl (21 KOHEUHBIH WieH), nmo3unus B
3acencHa Ca (Cag = 1.50); 6omnee npobOHOE JeTeHHe HEe IPUBOAUTCS;



— HaTpueBo-KaibleBbie amdubonsl (18 KOHEUHBIX Hiie-
HOB), B o3unu B mpencrasiensr Ca u Na: (Ca + Na)g = 1.00 npu
0.50< Nas < 1.50; 6onee npoOHOE NeNIeHUE HE IPUBOIANTCS;

— HatpueBble am¢uOoms! (17 KOHEUHBIX WICHOB), MO3UIMA B
sacenena Na (Nag = 1.50); 6omnee 1pobHOE IeeHHE HE IPHBOANUTCS.

OnHOW W3 TNaBHBIX OCOOCHHOCTEH TaKOro pasjielieHus! Bceit
rpymnmsl aM¢puO0JIOB HA YETHIPE MOATPYIITEI, HA HAIll B3TJIS, SIBISIETCS
BBericHne IMA97 pa3nuyHbIX TPAHUYHBIX YCIOBHH IO COACPIKAHHIO
Si B no3urmu T. A UMEHHO, Ul KaJIbIUEBBIX, HATPHEBO-KaIBIHEBBIX
n HatpueBslx ampuoonoB IMA97 okpyrnser copepkanus SiB MO3HU-
K T 10 HeOYHCIIeHHBIX 3HAYCHUH, IPOBOJIS TPAHUIIBI IO IPOOHBIM
(mosryTopHBIM) conepxanusm (7,5 ¢. e., 6,5 ¢. e. u T. 10.). Jng Mg-Fe-
Mn-Li am¢pubomoB IMA97 Takke NpUHUMAET [EIOYHCICHHBIE 3HaYe-
HUA Si B mo3unuu T, HO rpaHWIBI POBOIUT HE MO IPOOHBIM, a IO
LIEJIOUYNCIICHHBIM COJEP)KaHUAM (XOTS [UIS KEIPUTOB U yCTaHABINBA-
eTcs HKHUK npenen B 5.5 ¢. e. Si). Tem cameim IMA97 mpumensier
Juis Bceil rpynmbl am(uOONIOB JABOIHONM craHmapT. PanmoHanbHBIX
OCHOBaHMH I TakOM pPa3HUIBI B TPAaHUYHBIX YCIOBHAX DPa3HBIX
rpynn IMA97 ve npuBoaut. B nenom sto napymaer soruky IMA97 u
YCIIOKHSIET COTIOCTaBlIeHnEe aM(pHOOIOB Pa3HBIX MOATPYIII.

OTHeceHHe Kakoro-mubo amdubona K KOHKPETHOMY MHHe-
pajlbHOMY BHIY B Ipejaenax BbLAeTIeHHBIX moarpymm no IMA97 ocy-
IIECTBIIAETCS] Ha OCHOBE XuMH4eckoro aHaimmnza (IMA97 pekomenmyer
paccUMTHIBaTh XUM. aHAIN3bI HA 13 KaTHOHOB) IIPU IOMOILH COOTBET-
CTBYIOIIUX NIBYMEpHBIX nuarpamm. B IMA97 mpuBomutcs 16 Takux
quarpaMm (0JHa M3 HHX, AWarpaMMa ¢ KaHHHJUIOUTOM, He pa3BEPHY-
Ta). EcTecTBeHHO, IIpU TakoM OOMJIMH AMarpaMM COIIOCTaBJIEHHE pe-
albHBIX aM(UOOJOB pa3HBIX MOATPYIIT yclokHeHO. Kpome Toro,
B KayecTBEe OJHOW M3 KOOPAMHAT STHX AWArpaMM HCIONB3yeTcs OT-
somenne Mg/(Mg + FE"), 4o yunTeiBaeT GamaHC TONBKO KATHOHOB
tuna L nosunmu C. bamanc ke KaTHOHOB THIIA M B TOH K€ IO3HIIMH
Ha JuarpaMmax He (UIypUpyeT, YTO MPUBOAMUT K COBMEIICHHIO Ha
JuarpaMmax —KOHEYHBIX WIEHOB H30MOpP(QHBIX psaoB mo M
(Al « FE™): napracut 1 MarsesHoracTHHICHT, (peppOMapracuT u rac-
TUHTCHUT, U Jp. P57l KOHEUHBIX YJICHOB BOOOIIE HA TUArpaMMbl HE BbI-
HECceH: 4acTb KaTo(opHuTOB, TapaMHUTOB | JAp. Bcé 310 Tarke He cro-
COOCTBYET yI0OCTBY HCIIOJIB30BaHUS YacTHBIX auarpamMm IMA97 npu
MIPOBEICHNH HOMEHKJIATYpPHOTO aHaln3a peanbHbIX aM(uOoIIoB, 0co-
OEHHO IpU aHanu3e OOJIBIIOr0 MacCHBa TAHHBIX.

[TpuBenéunble NIpuMephl HE UCYEPIBIBAIOT BCEX OCOOEHHOCTEH
IMA97, TeM He MeHee UX JOCTaTOYHO, YTOOEI CAENaTh BEIBOJ O TOM,
4yto ctpykTypa IMA97 mpu pabote ¢ peanbHbIME amuOOIaMH J0-



BOJILHO HEYJ00HA, 0OCOOEHHO B TEX CIly4asx, KOrJila HEOOXOJIHMO CO-
[71aCOBATh OOJNBIIION MACCHB PE3KO PA3TMYHBIX aM(pHOOIIOB.

1. 2. MaTpu4Has MoJe/b HOMEHKIATYPbI aM(}pn60J10B

Juist cHATHA OTMEYEeHHBIX BbImie mpotuBopeunii IMA 97 mamu
pa3paboTaHa TPUHIMIHATILHO HOBas KiaccH(UKAIMOHHAs cXeMma U
aIanTUPOBAHHAS K HEW HOMEHKJIATYpa MHHEPAIOB rpymmnbl aM(uoo-
JIOB, TMOJy4YMBINAs Ha3BaHUe «Marpu4Has MOJETb HOMEHKIATYPEHI
amduobonoB». OHa pa3paborana ¢ yuérom pekomenaamuit IMA 97, Ho
MOCTPOCHA HAa HHOM JIOTHKE.

Tak xe, kak 1 IMA 97, 3Ta Mozenp onupaeTcst Ha OOIIYIO KpH-
CTaJUIOXUMHUYECKYI0 (opmyny am¢pubOonoB (TpaHchopMUpOBaHHAS
dopmyna IMA97): AB,CsTgO2,D,. B mosunusx A, B, C u T pacrona-
rafoTcsl KATHOHBI (A MOXET OBITh BaKaHTHA), B MO3UIUH D — aHnoHbI
WM aHuoHHas rpymnupoBka OH™. Bo Bcex mo3ummsx BO3MOXKEH Kak
W30BAJICHTHBIN, TaK M TeTepOBAICHTHBIA m3omopusm (B IMA97 —
3aMEIICHIS ):

A (COZIEpHT OIMH KaTHoH win Bakarcmio — []) — [], RY, RE™;

B (nBa xaTroHA) — Rl+, R2+;

C (nsaTh KATHOHOB) — Rl+, R2+, R3+, R4+;

T (Bocems katnonos) — R**, R*;

D (zBa aumona umm ase rpynmuposkn OH) — R, R

Hopmamuenvie ampubons

Bapuanuu kaTHOHOB M aHWOHOB MO TO3UIHSAM 3aJal0T JJIHH-
HBIE KOMOWHATOPHBIN PsiJ, KOTOPBINA JEHCTBUTENHBHO JOBOJBHO CIIOXK-
HO CHCTeMaTHU3UpPOBaTh HANpsAMyro. [loaToMy M3 BCell COBOKYIHOCTH
aM(}uOoI0B BBIZIETIEHA YacTh, C OIPAHUYEHHBIM YHCIIOM 3TUX Bapua-
uuit. Haubonee nonuo IMA97 mpencraBisier mOArpyIIIbl Kajibllye-
BBIX, HATPHEBO-KAJIBIMEBBIX U HATPUEBBIX ampuOonos. li1s HUX npu-
HATHl OAMHAKOBBIE TPaHUYHbIE YCIOBHA OalaHCa KaTHOHOB MO3MLHH
T: Si= 7.5¢. e. muckperusupyercs a0 Sig; 7.5> Si= 6.5 — o Si-Al;
6.5 > Si 2 55 — mo SikAl;; 55 > Si =2 45 — no SisAls.
B GompmmHcTBE aMpuO0IOB 3THX Tpynn B mo3uuuu C MPUHSATH Ba-
pHalny OIMHAKOBHIX KaTWOHOB: TMna L — M@ o« Fe" i Tuma M —
Fe™* « Al. 3adukcupoas mosurio D aHnoHHO# rpymmuposkoit OH,
kak 310 caenado B IMA97, momygaem amMuOOIBI ¢ 3alaHHBIM OTpa-
HUYEHHEM BapHallMi KaTHOHOB IO mo3unusM: A — BakaHcus ([]) u
Na B — Cau Na; C — Mg u F&* (L), Fé"u Al (M); D — OH".
CyMMapHBI KaTHOHHBIH 3apsin 3Tux am¢puoonoB +46.



Ortum am@uOOIaM MPUCBOCH CTaTyC HOPMATHBHBIX, T. K. OHU
MPEICTABIIAIOT CO00i HEKUil CTaHIapT, ¢ KOTOPHIM MOTYT OBITh CpaB-
HEHBI OCTaJIBHBIC aM(pHOOIEL.

Mampuuya nopmamuenovix ampuoonos

IIpencraBum HopmaTuBHBIE amMpHUOOBI, NPUBEAEHHBIE B
IMA97, B Buze tabn. 1. Ilo ocHOBaHMSM 3TOW TaOIUIBI B TOPSIKE
yOBIBAaHUS 3apsOB Pa3BEPHYJINCh OATaHCHl KATHOHOB B ITO3UIIHSIX:
T — o Beprukanu, A+B; (cymmapHO) — 10 ropu3oHTann. AMpU-
6osbl IMA97 crpynmnupoBanuch B s4eiikax moisl Tabiuibel 0e3 mo-
BTOPOB, U KaXJas TPYyINa COACPKUT OT JBYX JIO MICCTH KOHEYHBIX
YJICHOB. DTUM TpYIIaM MPUCBOCH CTATyC «cepus» (10 aHAJIOTHU C
cepussmu Mg-Fe-Mn-Li ampu60710B).

C nomomipio Tabn. 1, HA OCHOBAaHMM BapHaluil KaTHOHOB IO
mo3utusM T u A+B,, MoxxHO ompenenmuts aMm(puO0I ¢ TOYHOCTHIO IO
cepun. Jlnst Toro, 4roObl ONMpPENETUTh KOHEYHBIC YIICHBI BHYTPH Ce-
pHuH, HE0OXOIMMO YYECTh BapHanuio katnoHoB B mozunuu C. Jloct-
poum Tabmmity 1, pa3BepHYB IO TOPH3OHTAIBHOMY OCHOBAaHHUIO 0Oa-
nanc THNOB kKaTthoHOB (L u M) nosunuu C: tadin. 2. B sToii Tabnuie
Ha omHoM oOmeM ocHoBaHuu (T) pa3BepHyNUCH 1B TaOIUIIBI.
ITo cymiecTBY OHHU SIBJSIIOTCS MATPHUIIAMH, CBSI3BIBAIOIIMNMU 3apsiibl
KaTHOHHBIX TO3UIUN. Y CIOBHO UX MOXHO Ha3BaTh C-maTpuna u AB-
MaTpHIia.

B nenom tabmwia 2 ABISETCS ONPEACTUTEIEM HOPMATHBHBIX
am¢puOoIIoB: ¢ MoMoIbl0 AB-Marpuilsl onpenenstorcs: cepunt aMmpu-
60110B, a C-MaTpUIbl — KOHEYHBIE YICHBI BHYTPH CEPHH.

Ocobennocmu mampuysl HOPMAMUBHBIX AMPUHO0106

[Tpu ananm3e Oananca kaTuoHOB MO3UIMK C BaXKHBIM SIBJISIETCS
10, uTo TpaBmwio 50 % TpUMEHsETCS Pa3AelbHO JUIs KaXIOro THIIA
katroHoB (L m M), a He 11 BCEH MO3UIMH B IIEIOM. DTO CBSI3aHO C
TEM, YTO, KaK Imoka3aHo Bbime, o IMA 97 muHepaibHbIi BU] (KOHEY-
HBIH YJIEH) ONpEAEIsieTCs] TONbKO OaraHcoM KaTHOHOB THma L, a 310
BEPHO JIUIIb /15l aM(pUOO0IIOB ¢ OalaHCOM TUTIOB KaTHOHOB mo3uiuu C
Buaa Ls. B amdubonax ke ¢ 6anaHcoM THIOB KaTHOHOB no3uiuu C
Buma Ly,M m L3M, BeImeneHne KOHEUHBIX UYICHOB HOMEHKIIATYPOH
IMA 97 orpanuueHo, T. K. 9acTHble Auarpammel IMA 97 He oTpaxkarot
Oamanc katuoHoB THma M B mosurmu C. Kak moka3zaHo B sUeHKax
TOPU30HTATBHOTO OcHOBaHMs C-Matpuilel (Tabn. 2), B amdubdomax c
OamancoMm Ls B mosuruu C peanusyercs OuWHApHBIA n30MOp(HU3M
Mgs - FE€'s 1, B COOTBETCTBUM C 3THM, Ka)kaas cepusi ¢ TakuM Oa-
JJAHCOM KaTHOHOB mo3unuu C MMeeT 10 JABa KOHEYHBIX wWicHa. B am-
¢ubonax xe c OamaHcoM TumoB kKaTtuoHOoB L4,M m L3M, B mo-
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Tabauya 1

Knaccudukanus HopmaTuBHbIX aMpudonos IMA97, pazsépuyras no no3uuusim A+B; (o ropuzontann) u T (1o BepTHKAIN)

ZA+B AB,
KajbuueBblie HaTpueBo-kaabuueBbie Harpuebie
5+ 4+ 4+ 3+ 3+ 2+
T NaCa [[Ca, Na(CaNa) [I(CaNa) NaNa [INa
32+ Tpemomir Puxrepur Bununt OKepMaHHUT I'mayxogan
DeppOaKTUHOIAT DeppopuxTEPUT DeppOBUHUHT DeppodsKepMaHHUT Deppornaykohan
Sis Maruesnoapd- Marue3nopuoeKkuT
BEJICOHHUT Pubexut
Apdsenconut
31+ Onenur Marne3norops- Marne3noxaropoput bBappyasut Hubéur
DepporIeHUT Onenmut Karogopur Deppobappyasur DepporndEnT
. DepporopHOICHIUT AmoMuHOGappyasuT DeppuHnOEUT
ShAl AsomuHObep- DeppudeppoHnoEnT
poGappyasut
Deppubappyasut
Deppucpep-
pobappyasut
30+ IMapracur Yepmakur Marne3unotapamMuT
®Depporapracur DeppoyepMakuT Tapamut
. Marse3uoracTHHI CHT AIITOMMHOYEPMAKHUT AroMHHOMarHe-
SeAl2 T'actunreur Amomusobep- 3UOTapaMUT
pOYEpPMaKUT AJFOMIHOTapaMHUT
®DeppuuepMakut ®Deppumarte-
Deppudep- 3HOTapaMHT
pOYEPMAKUT Deppurapamur
29+ MarnuesuocaiaHarant
SkAl; | CapmaHaraut
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CnBoennas C- u AB-maTpuubl, corjiacopaHHble 10 001eMy ocHOBaHu10 T

Tabruya 2

c"'[10+ ls 11+ LM 12+ LMo AB;
Mg Al » FéAI[MgsAl, o FESAIL KaabuueBbie HaTpueBo-kajbuueBble Hatpuesbie
Mgs « Fé&'s ) I I o 5+ 4+ 4+ 3+ 3+ 2+
™ Mg, Fe* » Fe¥, Fé" | MgaFe®, - FeFe™, NaCa, [ICa, Na(CaNa) [(CaNa) NaNa [INa,
32+ TpeM() JINTHI BHHYHTLI ;pemonm l;mn‘epm‘ qB:Iqu qs)KepMaHHl/IT ; naykodan
epPOAKTHHOIHUT ePPOPHXTEPHT epPOBHHYHT epPOIKEPMAHHUT epporay-
. [](Ca)z a [I(CaNa) Deppusunyum Marnesuoapd- koan
Sk | O Deppudep- BEJICOHUT Maruesnopu-
Na(CaNa) O Na(N a)z O [] (Na) 2 — posunuum Apdsenconut gi:g;m
Puxrepurnt Jxepmannntsl | [1aykodaHbl
31+ DaeHUThI Fopnﬁnenumm Eappyasnnﬂ (?J):lex-xm I(;/lan—xemoropu- yaruexuomm- AmomuHo6ap- ZMGéMT o
eppOf)}:leHVlT JICH/IUT OpUT pyasut CPPOHNOCUT
. Na(Ca)z a [](Ca> a D(CaNa) DepporopHOIEHANT Karodopur AmomuHOdep- DeppuHNOENT
SiAl a ola O @eppumaznesuo- @Deppumaznesuo- |pobappyasur DeppudeppoHntEnT
b o,
Na(CaNa) O Na(Na)z . izpnﬁftiudum Kamoghop Peppudappyasum
Kartodopursl |Huoéntni onendum Gopum podapyazum
30+ Hapracl{Tbl ‘lepMalmn.l gapracm‘ anmnﬂo;epmaxm AnoMUHOMAarHe-
eppoIapracuT JmoMHHO(ep- 3HOTAPAMHUT
) Na(Ca)z d [](Ca} Marnesuorac- POUYEPMAKUT AmoMHHOTapaMUT
SiAl, O O|| unrcur DeppiuepMakuT Deppumarsesno-
N a(C aN a) Tactunrent DeppudeppoyepMaKkuT |TapaMUT
TapaM"TMH ®depputapaMuT
29+ CagaHaraurbl Af"W:"”M?"e-
3uocadanazaum
. Na(Ca)z Antomunocaoa-
SI5A| 3 Hazaum
Marnesuocajia-
HaraumTt
CajaHarant




sunuu C peanusyeTcd JBa COTVIACOBAHHBIX pAla M30MOpdH3Ma Ka-
THOHOB (OTAENBHO 10 KatioHam L — Mg  FE'uM — Al o Fe),
B COOTBETCTBUH C THM Ka)Ias CEpHs UMEET IO YeThIpe KOHEUHBIX
anena: st LsM — MgJAl, Mg.Fe, FE Al Fe,Fe™; s LM, —
MgaAl,, MgsFe™,, FE AL, FEFE™,.

Opnna gacTp stueek mons C-MaTpHIbl COAEPKUT TI0 JIBE CEpUH
am(puOOJIOB. a Apyras — M0 OJHON. DTO 03HAYACT, YTO KaXKasl sSuecii-
Ka MaTpHLbl SBIAETCS CYNEpPHO3ULUEH, colepikalleil oqHy Wid JBe
MTO3UINH (Cepun).

W3 1abn. 1 u 2 BUOHO, YTO KOHEYHBIC YICHBI YaCTH CEpH
UMEIOT OJJHO KOPHEBOE Ha3BaHHWE, Ul TaKUX CEpUil HCIIOJI30BaHO
MMEHHO 3TO Ha3BaHWe 0e3 mpucTaBok. [lpyras 4acTb cepuid BKIIOYAET
am(uOonBl ¢ pa3sHBIMI KOPHEBBIMH Ha3BaHUSAMH: SKEPMAaHHUT — ap-
(dBencoHuT, rmaykodaH — pUOEKUT, MapracuT — TaCTHHICUT, TPEMO-
T — (GeppoakTHHONMT. /Iy Ha3BaHWS TAaKUX CEpUHl B MaTpuIle
MIPUMEHEHO KOPHEBOE Ha3BaHMe TOro am¢ubona, B no3uuuu C KOTo-
poro katuoHbl Tuma L mpeacraeiaens Mg, a M — Al. B o6ueit Ho-
MeHKIatype am(puOooB (CM. HIKE) TaKue cepurd 0003HAUCHBI JIBOW-
HbIM Ha3BaHWeM (no aHanoruu ¢ Mg-Fe-Mn-Li amdubonamu: cepus
KYMMHUHTTOHUT-TPIOHEPUTA).

OnHUM U3 BaXXHBIX MPHKJIAJHBIX aCIIEKTOB MATPHYHOW MOIEITH
ABJIAeTCA TO, YT0 AB-Marpuiia no3BonseT pemuTs npodseMy AByX- U
TPEXBAJICHTHOTO >KeJie3a B BHJE, ONMM3KOM K peasbHOMY. [Tockombky
MaTpHLa KECTKO CBA3BIBAET XapaKTep 3alOJHEHHs CTPYKTYPHBIX I10-
sunuid A, B, C u T, To nosiBisercs BO3MOXHOCTh Ha OCHOBE MPSIMOTO
pacuéra nozumii A, B u T onpenenuts XapakTep 3alOJHEHUS MO3H-
1 C, TO €CTh TeM CaMbIM OMPEACTUTh (HOPMYIBbHBIH KO3 UIIMESHT
KaTHOHa M (eCTECTBEHHO, ¢ yYETOM 3JIEKTPOHEHTpaIbHOCTH (HopMy-
as1). Ecin B8 M npucytctBytoT katnonsl Ti u Al, To ©X KOJTHYECTBO
JOTIOJHACTCS TPEXBAJICHTHBIM JKEJIe30M JI0 3aJaHHOTO KO3 (HLUCH-
Ta, a OCTAaTOK Xele3a oTHocutcst K Fe?* B L. Pasymeercs, peanbHbIi
koo durment Fe** B M HeoGs3aTenbHOo GyIeT B TOYHOCTH PaBeH pac-
CYNTAHHOMY TaKHM CIIOCOOOM, HO B JIFOOOM Cllydae OH OyJeT Haxo-
JIUTBCSI B MHTEpBaJe, TUCKPETU3UPYEMOM IO LENOro 3aJaHHOro. A
3TOr0 JOCTATOYHO IJIsI OTHECEHHs paccuuThiBaeMoro am¢ubona K
KOHKPETHOMY MHUHEPaJIbHOMY BHUIY.

CpasHnenue mampuybl u HOpmamugHvix ampuoonoe IMA97
B T1abn. 1, Tpm cepurm HOpPMATHBHBIX aM{QHOOJIOB,
npusenéuasie B IMA 97, comepkaT mo mIeCTh KOHEYHBIX YJICHOB.
B xaxpoil U3 HUX MMeeTcsd [1Ba WiIEHAa, y KOTOpbIX B mosuuuu C
Fe** = Al: Gappyasur — deppobappyasur, depMakuT — dQeppouep-
MaKHT, TAPAMUT — MAarHe3UOTapaMUT. DTH TpU Hapbl am(puOoIoB
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SBJISIIOTCSL HE KOHEYHBIMH, & IPOMEXYTOYHBIMH, T. K. MO TNPaBUILY
50 % nnst katnoHoB Tuna M B mo3uiu C KOHEYHBIC YICHBI JOJIKHBI
umets 6o FE* > Al, mu6o FE* < Al. B IMA 97 ue conepxurcs pa-
LIUOHAJBHBIX OCHOBAHMH Ul BBEJCHUS B HOMEHKJIATYPY NPOMEXKY-
TOYHBIX WICHOB B PAHTe KOHEYHBIX. A MX HaJIW4YMEe HapylIaeT IpaBU-
10 50 % u, B IeJIOM, JIOTUKY HOMEHKJIaTypsl. ClleI0BaTeIbHO, 3TH TPU
mapsl MPOMEXYTOUHBIX HWIEHOB JOJDKHBI OBITH HMCKIIOYEHBI M3 HO-
MEHKJIaTypbl aM(pHuO0IIOB.

Jnst gactm cepuii, xapakTtepusyronmxcsi Oamancom LM m
L3M; B mosumu C, IMA 97 mpuBoauT /Ba KOHEUHBIX UJICHA, XOTS,
KaK BHIHO M3 TaOJ. 2, UX JOJKHO OBITH YeThIpe. 31eCh TOXKE CKa3bl-
BaeTCsl HECOBEPUICHCTBO 4YacTHHIX jauarpamm IMA97. Tlo mpaBuity
50 % nns katoHOB L 1 M, 3T cepun JOHKHBI OBIThH JTOTIONHEHBI KO-
HEYHBIMU 4WIeHaMH, OTCyTcTBytommmMHu B IMA97. Drto cnemyromme
KOHCYHBIC WICHBI (MX Ha3BaHHs 0OpPa30BaHBI B COOTBETCTBHHU C PEKO-
MennoBanHbiME IMA 97 npaBunamu.):

— B cepun BununTa — (peppuBuaunt (Mg,FE" B mosumH
C) u peppudepposununt (F&*,Fe™);

— B cepud TopHOIEHIUTa — (heppUMArHe3HOrOpHOIEHIUT
(Mg4F€™) u peppudepporopuérenmur (FE,Fe™);

— B cepun Karopoputa — ¢eppuMarHesnoxkaToopuT
(Mg,F€e™) u peppukarodopur (FE ,Fe):
— B CEpHUHM CaJlaHarauta — AJIOMHHOMATHE3HOCATAHATAUT

(Mg:sAl,) u amomunocaganarant (FE'AL).

Takum 00pa3oM, B HOMEHKIATypy am(puOOIoB HE0OXOIUMO
BBECTH JIOTIOJIHUTEIILHO BOCEMb KOHEUHBIX 4ICHOB. [IpenBapurelinb-
HBI HOMEHKJIATYPHBIA aHAJIH3 OMyOJIMKOBAHHBIX JAHHBIX IO COCTa-
BaM aM(puOOJIOB MOKa3all, YTO U3 HUX CEMb CYIIECTBYIOT PEabHO H
MOJITBEPIKIAIOTCST HECKOIBKHMH aHAIIN3aMHU KaXKIbIH.

B tabmume 2 u obmeit HoMeHkIaType aMmpuOOoIIoB (HIKE) HC-
KITIOYEHBI [IECTh «IIPOMEKYTOUYHBIX» YJICHOB M BBEICHBI BOCEMb HO-
BBIX Ha3BaHUI1 KOHEUHBIX YJICHOB.

Mampuuya 3apaooe

IMA97 coBepiieHHO CIpaBeJIMBO OOpallaeT BHUMaHHE Ha
BaXXHOCTH pactipeneneHus 3apsioB no nosunusim A, B, C, T u D.
Heo6xoauMo TONBKO YTOYHHTH, YTO pACTpEleTICHHEM 3apsAaoB IO
YKa3aHHBIM TO3HMILMSM Pa3JIn4aloTCsl HE MHHEpPANbHBIE BHIBI, Kak
ykaseiBaeT IMA97, a cepun ampuboI0B, pacnpeneneHne ke 3apsaoB
pPa3HBIX KOHEYHBIX YJICHOB BHYTPU CEpUH OJMHAKOBOe. MarpudHas
MoJleNnb pa3BUBaeT 3To nojoxenune IMA97. Hanpumep, C-marpuna
(Tabnm. 2), B CyIIHOCTH, MPEACTABISIECT COOOM 3apsIOBYI0 MaTpHILy
KaTHOHHBIX Mo3unui (Tabu. 3). DTa MarpHila >KECTKO CBS3bIBACT 3a-
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Tabnuya 3
Matpuua 3aps/10B KATHOHHBIX IO3MIUI HOPMATbHBIX aM$pu00J10B

C
10+ 11+ 12+
T
32+ 4+ 3+ 2+
31+ 5+ 4+ 3+
30+ 6+ 5+ 4+
29+ 7+ 6+ 5+

psaael nosunuii C, T, u A+B, (mocnennee cuenano, 4ToObl HE BBIATH
U3 TUIOCKOCTH JIBYMEPHOTO T10JIs), IPU 3TOM OHA OTHOCHTCS K am(u-
0oyaM ¢ CyMMapHBIM KaTHOHHBIM 3apsiom +46. Bmecte ¢ Tem us-
BECTHBI aM(UOOIBI ¢ CyMMapHBIM KaTHOHHBIM 3apsiioM +47 (kepcy-
TUThl) U +48 (yHrapertuur). YToObl X pa3nuuaTh, aM(UOOIBI C 3a-
psanoM +46 MBI 0003HAYMIIN KaK HOPMAJILHBIE, TOCKOJIBKY UX TI0JIaB-
JISTEOIIIeE OOJIBIIMHCTBO, 2 aM(pHOOJIBI C HHBIM KATHOHHBIM 3apsIOM —
Kak aHoMaJibHble. Takoe pa3fefieHHe MOAUEPKUBAETCS €lIE U TeM,
YTO Yy HOPMAJIBHBIX aM()HUOOJIOB BapHaluy 3apsiOB W WX KOMIICHCA-
1WA MPOUCXOIAT TOJBKO 33 CUET KATUOHHBIX MO3ULIKKA. B aHOManbHBIX
ke am(duOonax TMpeBbIIEHNe KATHOHHOTO 3apsja 10 CPaBHEHHIO C
+46 KOMITCHCUpPYETCS yKe 3a CU€T aHWOHHOW mo3uru D 3ameHoi B
HEl OJHOTO Wi 000MX OJHOBAJCHTHBIX AHMOHOB (aHMOHHBIX TPYII-
nupoBok OH") Ha nByxBasieHTHBIN Kuciaopod. C TOYKH 3peHUsi CTpo-
TOM JIOTMKH Ul aHOMAaJIbHBIX aM(UOO0IIOB JOJKHBI OBITh Pa3BEPHYTHI
CBOM MATpHUIlBI — OTAENbHO ans +47 u otmenbHO miusi +48. Ho Ha
OTIPENICIEHHBIX YCIOBUAX, KaK 3TO MOKAa3aHO HUXKE, OHU MOTYT OBITh
MIPUBEICHBI B COOTBETCTBHE C HOPMAaTHBHBIMU aM(puOomaMu.

AHanozu HopmamugHvIX ampuoonoe
[Ipu BBIICIICHUH HOPMATHBHBIX aM(pHUOOIIOB KATHOHBI U aHHO-
HBI, 3aCeIAIONINE TE€ WIM WHBIC TO3UIHH, 3aJlaHbl KEcTKo. BMmecre ¢
TeM, U3BECTHA OOJIbIIas rpymmna aM(prOOoIOB, y KOTOPBIX B COOTBETCT-
BYIOLIMX MO3UIMAX MPEOOIaaalOT UHbIC KATHOHBI U aHHOHBI, YeM Y
HOPMATHBHBIX, HO paclpezieeHue 3apsIoB 10 MO3HLISIM COXPaHseT-
cs1. OTa 0COOCHHOCTDH SIBISIETCS OCHOBAaHUEM JUTS BBEICHHS TOHATHS
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aHaJIor HopMaTuBHOTO amduobona. PaccMoTpuM 3TO MOHSTHE B TpU-
JIOKEHNU K KOHKPETHBIM ampuOomam.

Kouyant — ero ¢popmyna IMA 97 kak 1o pacnpeneneHuro 3a-
PAIOB, Tak U o OalaHCy KaTHOHOB, MPAKTHUYECKU MOJTHOCTHIO COTJIa-
cyercs ¢ dopmyroir apdBenconnta. OTIIMYHE COCTOWT B TOM, YTO B
noumuu C karnons! L npencrasnens: ve Fe?*, kak B apdeaconnure, a
Mn?*. 3To CX0ACTBO MO3BONISIET PACCMATPHBATE KOILLYJIAT KaK MapraH-
LIOBHUCTHIN aHajdor apdsenconura 1o no3uiuu C (310 aHaior ¢ co0-
CTBEHHBIM Ha3BaHHEM). MOXHO cHOpMyIUpOBaTh KOpOYE: MapraHIlo-
BUCTHII C-aHasor apQBeICOHUTA.

NzBectHBI am¢puboIbl, B KOTOPBIX no3uius D xapakrepusyer-
cst mpeobnananuem F win Cl nag OH, wanpumep dropopuxreput (yT-
BepxkaéHHpli KHMHM MMA non Ha3BaHueMm (TOPPUXTEPUT). DTO
yxe ¢ropucteiii D-aHanor puxTeputa U €ro Ha3BaHUE SBISETCS MPO-
W3BOJHBIM OT KOPHEBOTO HOPMATHBHOTO (PHXTEpUT) aobaBiieHHEM
MIPUCTABKH «(PTOPO...».

Ecmn B mo3mmmm A mpeoOmagaeT Kaluil Haja HaTpHEM,
TO 3TO OyIOyT A-aHallOTH, UX Ha3BaHMS Takxke 0Opa3yrOTCs MPUCTaB-
KOH «KaJIUH. ..» K KOPHEBOMY (HAIp.: KAIMHPUXTEPUT, KATHUTAPTacuT
U ap.).

Bce B-amamorun uMmeroT coOCTBEHHBIE HAa3BAaHUS U PacCMOTpE-
HBI HIKE.

B HekoTophix amM(puboIax MHBIE KATHOHBI M aHUOHBI TOTO XKE
THUIIa, IO CPAaBHEHHIO C HOPMATHBHBIMH aM(puOO0IaMH, MpeoliaaroT
OJTHOBpEMEHHO B J1ByX nosuuusax. Haubonee yacro: B A — K npeo6-
nagaer Hag Na, a B D — F wim Cl sag OH. Bo3Hukaer cooTBercT-
Bytommii AD-ananor. Hanpumep, ¢propokanuiipuxrepur (yTBEpxIEH
KHMHM MMA mnoj Ha3BaHUEM KallMi-(QTOPPUXTEPUT) SIBISIETCS
AD-ananorom puxrteputa. OOpariM BHUMaHHE Ha MPABONMCAHHE
TepMHMHA: NPHUCTaBKa, 0003HAYaAIOIIasi OTIAMYME aHajJora OT HOpMa-
TUBHOTO TI0 KaTHOHY, CTOUT ONMXe K KOPHEBOMY Ha3BaHHIO, YeM
MIpHUCTaBKa, 0003HAYAONIAs OTINYHE 110 aHHOHY.

Bonee cnoxHas cuTyaiyss BO3HMKAeT, KOT/Aa B MO3UIMIO BXO-
JIUT KaTHOH JIPyrOl BaJICHTHOCTH, HO C COXpPaHEHWEM 3apsaa STOH
MO3WIMU ¥, COOTBETCTBEHHO, C COXpaHEHHEM oluiero OanaHca 3apsi-
JOB Mo mno3uuusM. Tak, y Jjaukenta mno3uuus C uMeeT BHI:
(Mg Fe*,Li) u 3apsix +11. B HopMaTHBHBIX aMpuGONax TaKoil 3apsi
no3unusi C uMeeT npu OanaHce kaToHOB Buaa: LsM. MoxHo dop-
MaJIM30BaTh yYKa3aHHbIE 0aJlaHCHl KATHOHOB B PAJANKAJIbl XUMHIECKUX
dopmym: (MgoFe™,Li) = (R*,R*,R™), a LM = (R**,R*). Tlo 3apsany
9TU PaAUKaJIbl COOTBETCTBYIOT IPYyT APYTy. JTO MO3BOJLET chopmy-
JPOBATh MPHHIHUI COOTBETCTBHS PAAMKAIOB (GOpMyII B Ipeenax
OJIHOW TO3WMIIMU C COXpPAaHEHHEM CyMMapHOro 3apsjia. HeoOxoaumo
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OTMETHUTb, YTO COXPAHEHHUE 3apsAaa OCYILECTBIAETCS €ro nepepacmpe-
JISTICHUEM BHYTPH TO3UIMHU (WM Tepepacrpe/esieHHeM BaleHTHBIX
cBszeil). [lockonpky y ynmkenTa KatroHs! Thna L mosmmmu C mpen-
cTaBieHbl Mg, a Tuna M — Fe®*, To MBI ero oTHOCHM K JIUTHEBOMY
C-ananory marHesnoapgsenconura. Y (peppoHKenTa KaTHOHBI TH-
na L npencrasnens FE€, a M — Fe®*, mostomy ero mul cunraem -
THeBbIM C-aHanorom ap(BeICOHHTA.

Y kopuura nosunus C B dopmyne IMA97 umeer Bun:
(MgaMn3®*,Li) u 3apsn +11 (cxomna ¢ (opMyII0it INKENTA, 32 HCKIIIO-
4eHHEM TOTO, YTO KaTHOHBI THIa M mosuru C npezacrasiens: Mn®,
a ne Fe*"), o ectb B mosurmu C nMeeTcst 1Ba KATHOHA, OTIHYAFONIAX
€ro OT HOPMATHUBHBIX. B MHHEpaJIOTHH W TCOXHUMHUH IPHHATO, YTO
Mn®" reoxummueckn 6mmke k Fe*', uem k Al, 03TOMy KOPHHT MBI
OTHOCHM K MapraHIIeBO-JIUTHEBOMY (MM JTUTHEBO-MapraHiesomy) C-
aHaJIoTy MarHe3noap(dBeacoHuTa.

Takum 00pazoM, pacCMOTPEHBI TIOUTH BCE HOPMAIIbHBIE aM(H-
6ombl, mpuBeACHHBIX IMA97 B Tpynmax KanblMEeBBIX, HATPHEBO-
KaJbLMEBHIX U HATPHUEBBIX. BBeeHNE MOHATHA aHAJIOI HOPMAaTHBHO-
ro amdubona mo3BoseT pa3Meniath aM(GUOOIbI, OTINYAIOUINECS OT
HOPMATHBHBIX TI0 COCTaBY, B ONMpPEACIEHHbBIC SUYCHKH MATPUIHOU MO-
JIeTIH HOMEHKJIATYPBl H PacCMaTPUBATh HX B COCTaBE COOTBETCTBYIO-
IIMX Ceprid HOPMATUBHBIX aM(pHUO0IIOB.

Mg-Fe-Mn-Li amgpuéonn

Mg-Fe-Mn-Li amdu6onsl (MOHOKIHHHBIE W POMOHMYECKHE),
BoiienenHsle IMA 97 B oThenpHyIO TPyIIy, B pamMKax MaTpHYHOMN
MOJETIH MOTYT OBITh PACCMOTPEHBI KaK aHAJIOTH, B COOTBETCTBHHU C
IPEeICTaBICHUAMH 00 aHaIOrax.

[IpeaBapuTenbHO HEOOXOJUMO MMPOAHATU3UPOBATH I'PAHUYHbIC
ycnoBusi, npumenseMmeie IMA97 mis 3Toil Tpynmbl. Beime ormeua-
JIOCh, YTO JIJIsl KABI[HEBbIX, HATPHEBO-KAIBIIMEBBIX H HATPUECBBIX aM-
¢ubomoB IMA 97 ycranaBiaMBaeT WHBIC TPAHHIBI COACpPXKaHUM Si B
mosutn T, yem mis Mg-Fe-Mn-Li am¢uGonos. B cootBeTcTBHM C
aorukoii IMA97 Mg-Fe-Mn-Li aMmpu6ois! TOMKHBI pacCMaTPUBATLCS
B Ka4eCTBE OTJCIBHOW IPYIIIBI M JUI HUX MOXHO ITOCTPOUTH OTJIEIb-
HYI0 MaTpHLy C WHBIMH TPAaHUYHBIMH YCIOBHSIMH COICpKaHHU Si B
no3uin T. OHAKO, ¢ TOYKU 3pSHUS] MATPUYIHON MOJEIT HOMEHKIIa-
Typsl am(pnOoI0B, MpencTaBisieTcsi 0ojee PAIOHAIBHBIM IMPHHATH
s Mg-Fe-Mn-Li ampu60510B Te ke TpaHuiibl Mo Si, 4TO ¥ UIS Kallb-
[UEBBIX, HATPUEBO-KAJBIMUECBBIX M HATPUEBBIX. TOrga, Ha OCHOBE
CPaBHHTEIBHOTO aHallN3a, WX MOYKHO IOCTaBUTh B COOTBETCTBHE C
KOHEYHBIMHU 4YIEHAMH OIpPEAENEHHBIX Cepuil HOPMAaTUBHBIX aM(puodo-
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noB. To ecTb, paccMOTpPeTh MX B KaueCTBE aHAJIOrOB HOPMATHBHBIX
amM@uOoJI0B (HEe yMaJsis UX CTaTyca MUHEPAIBbHBIX BUOB).

OoOpamaer Ha ceOsi BHUMAHUE U TO, YTO OOJIBIIMHCTBO (HOpMyIT
Mg-Fe-Mn-Li am¢pu6osos, npusoaumsix IMA 97, He cOOTBETCTBYIOT
obmeit popmyne amdpudonor Toi xe IMA97. U eciu, x mpumepy, y
aHTOQWIUIATA U KYMMHHITOHHTA ITPOCTO 00beANHEHBI TO3UIMH B 1 C
(Bua popmyisl IMA97: [[Mg ;SisO.(OH), — Leak et al, 1997), o y
XKEJPUTOB JIoruka (opmys BooO11e He noHATHA — no3uius C pasge-
JieHa, U ojHa e€ YacTh oObeJuHEHa ¢ mo3unumedl B, a Bropas npen-
CTaBlieHa B BHJE OT/AENbHOro panukana (Bux ¢opmynsl IMA97:
[IMgsAl,SicAl ,0.(OH), — Lealke et al, 1997). Ilo-Buaumomy, B co-
OTBETCTBHH C 00mIelt popmynoit ampuoooB, GopMyisl aHTODUILUIUTA
W KYMMHHTTOHHTA JOJDKHBI MMeTh BHI: [[MQoMQgsSigO2(OH),, a
xeapura: [[Mg2(MgsAl,)(SisAl2)Onp(OH),. Tlpu TakoM HamucaHuu
(bopMyn CpaBHUTEJBHBIA aHANIN3 3HAYUTENBHO YNPOINAeTcs. Takum
ke 00pa3oM Heo0Xoaumo TpaHcHOpMHUpPOBATh (OPMYIBI U JAPYTHX
Mg-Fe-Mn-Li amdpu6omos.

B kauectBe anamoros Mg-Fe-Mn-Li am¢pu6oinsr B pamkax Mat-
PUYHOM MOZAENH BBIMIAIAT CIEIYIOIUM 00pa3oM:

Cepus mpemonuma
— KyMMUHITOHUT — MOHOKJIMHHBII MarHueBblii B-ananor tpe-

MOJIUTA;

— aHTOQWUIUT — POMOMYECKU MarHWeBblii B-aHanor Tpemo-
JUTA;

— MAaHTaHOKYMMHUHITOHHUT — MapraHloBHCTHIN B-anamor Tpe-
MOJIUTA;

— TPIOHEPUT — MOHOKJMHHBIN KEIIC3UCThIA B-aHamor ¢eppo-
AKTHHOJINTA;

— ¢eppoaHTOPHIUIUT — POMOHMYECKHIl kee3ucThli B-aHanor
(heppoaKkTHHONNTA;

— MAaHTaHOTPIOHEPUT — MAapraHIOBUCTHIH B-ananor ¢eppoak-
TUHOJINTA,

— TIEPMAaHTaHOTPIOHEPUT — MAapraHIOBHCTO-MapraHI[OBUCTHII

BC-ananor deppoakTrHONIUTA.

Cepus 30enuma

— HATPOAHTOPWUIUT — POMOMYECKUN MarHueBblii B-aHamor
9/I€HUTa;

— HaTpoeppOaHTOPWILINT — POMOMYECKHN Kele3ucThlii B-aHa-
nor epposeHuTa.

18



Cepus wepmaxuma
— JKEIpUT — pPOMOWYECKU MarHueBblii B-ananor agromuHOuep-

MAaKHTa;
— ¢eppoxeapuT — poMOWYECKUil >kene3nucThiii B-ananor anmo-
MUHO(EppOIEepMaKHTA.

Cepus napeacuma

— HaTpoOXeOpUT — poMOMYecknii MaraumeBblii B-anamor mapra-
CHTa;

— HaTpo(eppoXKeIPUT — POMOUUECKHUI XKeJIe3UucThl B-anamor
¢eppomnapracura.

Cepus enayxogana
— XOJMKBHCTUT — POMOMYECKH TUTHEBBIA B-aHajor riayko-

¢ana;

— KJIMHOXOJIMKBUCTUT — MOHOKJIMHHBIH JUTHEBBII B-anamor
riaykogaHa;

— (eppoXOIIMKBUCTUT — POMOMYeCKHii JuTHEBbIH B-ananor
¢deppornaykodana;

— KIMHO(EPPOXOIMKBUCTHT — MOHOKJIMHHBIN JINTHEBbIH B-aHa-
Jor epporiaykogana;

— (heppHUKIHHOXOIMKBUCTUT — JIMTHEBBII B-aHamor mMarsesno-
pubeknTa;

— GeppuKIuHO(GEPPOXOIMKBUCTUT — JIUTHEBBbIA B-aHanmor pu-
Oekwura.

Iast Mg-Fe-Mn-Li ampu6010B B MaTpu4HONH MOMAEIH TpPHMeE-
HEHBI T€ K€ T'PaHUYHbBIC YCIOBHS MO COACPKAHUIO Si, 4TO M JJI OC-
TaJIbHBIX aM(pHOOIIOB.

Crnemyer npearnonarath, YT0 MOTYT ObITh OTKPBITHI aM(pHOOIIHI,
sBJIstoNIecs B-aHanoraMyu KOHEYHBIX WICHOB TEX CEpHil HOPMATHB-
HBIX aM(uOO0JIOB, KOTOpIE IPaHHYAT C CEpHEH TPEMONUTa, TO €CTh
CepHH JCHUTA U cepuH ropHONeHanTa. JIelCTBUTENBHO, TIPH COACP-
xaHud Si Hke 7.5 ¢. e. KOMIIEHCAIUS TAJeHUs 3apsiaa mo3uud T
OyZIeT MpOUCXOAUTH KOO0 3a CYET MPEHMYLISCTBEHHOIO HapacTaHHS
3apsga nosuiuu A, nmubo — mnosuiun C (B — 3adukcuposana).
Hanpumep, KyMMHHITOHHT: B IIEPBOM CiIydae OH B MaTpuIle Kak
OBl MepeMelIaeTcsi BHA3 M0 BEPTHKAIU, B CEPUIO HICHHUTA, U 3TO Oy-
JIeT, YCIIOBHO, «HAaTPUHKYMMMHITOHHUT» C HpearnosiaraeMoil ¢gopmy-
noit:  NaM@gEMQgsSiAIO5(OH), (wmun, mo gormke IMA97,
NaMg;Si;AlO ;5(OH),). UubiMu cioBaMu, 3T0 OyIeT MOHOKITHHHBIN Mar-
HUEBEI B-anarmor snernTa (amM¢pubomns! ¢ mogo0HO# (Gopmyrnoii B jte-
patrype u3BeCTHBI). BO3MOXKEH TakKe «HATPUHATPIOHEPUT», KaK MOHO-
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KJIMHHBIN JKeJIe3UcThlii B-ananor ¢epposaenura (poMOrdyecKre Marame-
Bble B-ananoru B 3T0ii cepun yxe ecth). Bo BTopoM ciydae ToT ke KyM-
MHHITOHHT TIEPEMECTUTCS TOKE BHH3, HO 110 TUATOHAIIM, B CEPUIO TOPH-
OeHaUTa — 3TO OyIIEeT, B 3aBUCHMOCTH OT TOT0, KAKMM KaTHOHOM IIpeli-
cragien i M nosmmn C (FE wm Al), marnuessiii B-anasor, 6o
(hepprMarHe3noropHOICH T, MO0 MATHE3MOTOPHOJICHIUTA.

Anomanvnvie ampuoonv

B Hacrosimiee BpeMsi M3BECTHBI TPU aHOMAIBHBIX aM(puboIa:
KEepCYTUT U (PeppOKepCYTHT ¢ CyMMapHbIMU KaTHOHHBIMH 3apsAAaMH
+47, u yHrapeTTuuT ¢ 3apsaoM +48. GopMalbHO OHU HE pa3MeIlaloT-
csl B TIOJIE MATPHIBl HOPMATHBHBEIX aM(UOO0IIOB B CHITY €€ KECTKOCTH
0 3apsAAaM M, KaK yKa3blBaJIOCh BBIIIE, ISl HUX JOJDKHBI OBITH pas-
BEPHYTHI CBOM MaTpuIbl. HO TIOCKONBKY MIX BCEro TpH, TO MPOIIE JIU-
00 MX paccMaTrpuBaTh BOOOLIEC OTICIHHO, BHE MAaTPHYHOH MOJEIH,
1100 TOMBITAThCS MPHUBECTH K BHAY HOpMalbHBIX am¢puobonos. Ilo-
ClIeZIHee MOXKHO CJIeNaTh, HO TOJIBKO YCIIOBHO, CIEAYIOIINM 00pa3oMm.
B kepcyTuTax W30BbITOYHBIN KATHOHHBIN 3apsi/i IOSBISIETCS B CBS3H C
BXOx1eHueM B nosunuio C yerpipéxpanentroro Ti. Komnencupyercs
OH TOSBJICHWEM B aHMOHHON mo3uumu D ogHOro IBYXBaJIEHTHOTO
KHCJIOpOJla BMECTO OJHOW ofgHOBaneHTHOH rpynmupoBku (OH).
MOoHO, UCKIIFOUUTENBHO YCJIOBHO, COKPATUTh KATHOHHBIM M aHUOH-
HBIH 3apsi/ibl Ha €UHUILY, TPUBEAS UX K BUAY +46 (—46), npuaém s
mosuttnn C caenath 310 3a c4uér Ti. Torma mosumms C KepCyTHTOB
npumet Bua: L4M. C yuérom OanaHca KaTHOHOB B JAPYTHX MO3UIHMAX
KEPCYTHTBHI MOJKHO YCJIOBHO TTIOCTaBUTh B COOTBETCTBHE CEPUU Tapra-
cuTa U cyuTath (C y4éToM TOro, 4to Ti reoxumudecku Ommke Kk Fe,
geM Kk Al): kepcyTuT — TuTaHOBBIM C-aHAJOrOM MAarHe3HOTaCTUHI-
cura, a PeppOKepPCYTHT — TUTAHOBHIM C-aHAJIOTOM TaCTHHTCHUTA.

B mozunmn C yHrapeTTuuTa NpucyTCTBYIOT TPH KaTHOHA Mn**
(mosutuss  C  wumeer HeoObluHbId Bua: L,Mg3), mnpeBblieHue
CyMMapHOro KaTHOHHOro 3apsnga +2. KommeHcupyeTrcs Takoi
Mm30BITOYHBI  3apsa  3a  cu4éT mo3umuu D 3aMeHOi  JIBYX
OJTHOBAJIEHTHBIX AHHOHOB Ha /JiBa JBYXBAJEHTHBIX KHUCIIOpOJA.
[TpoBenéM Takylo ke, Kak B KEPCYTHTaX, YCIOBHYIO OIEpALHIO C
COKpallleCHHUEM 3apsifioB U TNepeBeAéM JBa M3  TPEX Mn®" B
nByxBaneHTHele. Torma mosunusa C mpumer Bum: L,M. C yuérom
OanaHca KaTHOHOB B JIPYTHX IO3ULUAX YHIAPETTUUT MOXKHO YCJI0BHO
IIOCTaBUTh B COOTBETCTBHE CEPUU IKEPMAHHWTA M CUUTATH €ro Map-
TaHIOBUCTO-MapraHieBbM C-aHanorom ap¢BeICOHHTA.

Beimie ObuT chopMyIIHpOBaH IPHHIAI COOTBETCTBHS PaJUKAIIOB €
coOXpaHeHHeM 3apsi/ia MO3NIMH (3a CUET TepepaciipeieNieH st ero BHyTpH
nosurmn). JIns aHOMalTbHBIX aM(pUOOTIOB MOXKET OBITh CPOPMYITHPOBAH
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BapUaHT 3TOr0 MPHHIIUIA: MPHHIUI COOTBETCTBUA PAIUKAIOB € KOM-
TeHcanmeil H30bITOYHOTO 3apsi/ia 3a CUET AaHMOHHOM TTO3HIHH.

Dopmanuzoeannas mampuya

C-marpuna HopMaTHBHBEIX aM(puO0IoB (Tadi. 2) onupaercs Ha
KECTKYIO MaTpHILy 3apsnoB (Tabum. 3). OTo naét ocHOBaHUE (HopMain-
30BaTh €€ B Buze: Tabn. 4. B ¢opmannzoBaHHO# MaTpuIle siUeiKu oc-
HOBaHUWI 0003HaueHbl, Kak U B C-marpuile, a SYSHKH MO MaTPHIIBI
00603HauEHBI KaK KaTHOHBI mo3uiiii A+B, B Buze: [| — Bakancwus, R
u R* (HaICTPOYHBIM WHIIEKC O3HAYaeT BaJCHTHOCTh KaTHOHA). J[is
Jy4Ileidl BU3yaJln3alii HEKOTOPBIX 3aKOHOMEPHOCTEH B SYeHKax 1moJist
MaTpHLbl 0003HAYCHHS BapHAHTOB 3allOJHEHMs mo3uuuii A+B, pas-
HECEHBI 10 TPOTHUBOIOJIOKHBIM YIJIaM.

Ananmu3 popMaIM30BaHHOW MaTPHUIIBI IO3BOJISIET OTMETUTH HE-
KOTOpbIE 3aKOHOMEPHOCTH (Tal. 4):

— YacTp syeex Mot MaTPULBl COAEPKUT TOJIBKO OJIUH Bapu-
anT 3anonHenns nosummii A+B; ([[(R™), u ap.), a uacts — 18a Bapu-
anta: ([[(R*), u RY(R*RY)). D10 03Hauaer, uro kaxas sueiika mo-
TSl MaTpuLbl NPEACTaBIACT COOOH CyNepHo3UIHI0, KOTOpas MOXKET
coJiepXaTh OAHY WIH JIBE TIO3UIMH. A Kak[as MMO3UIKs, HalpUMep B
npuioxeHun K C-marpuile HOPMAaTHBHBIX amM(uOOJIOB, COAECPKUT
CepHI0 HOPMAaTHUBHBIX aM(pHOOJIOB M3 ABYX WM YETHIPEX KOHEUHBIX
YJICHOB.

— Bapuantsl 3anonnenus no3unuii A+B, B npenenax ogHoi
CTPOKH U OJIHOTO cToj011a He noBTopsitorcs. Ho oHu moBTOpsitoTes o
JIMaroHallv, YTO ONpEAEIseT AUaroHabHBIN XapaKTep BCe MaTpHIIBL.

Tabnuya 4
®opMAaIM30BAHHAS MATPHIIA HOPMAJIBHBIX aM(pu60.10B

cv' [ 10+ 11+ 12+
Ls LM LM,
TIV
32+ 0(R™): I(R*R™)
Sig
R1+(R2+R1+) R1+( R]_+)2 D(R 1+)2
31+ RY(R™. 0(R*). I(R*R™)
Si;Al
R1+( R2+R1+) R1+(R1+)2
30+ RF(R™), R¥(R™), 0(R*).
SiAl,
R1+(R2+R1+)
29+ R(R?™); R¥(R*"),
SisAl;
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— B ¢opmanuzoBanHol Marpuiie Ooniee OTUETIUBO, 110 CpPaB-
HeHuto ¢ C-MaTpulield HOpMaTHUBHBIX aM(pUOOIIOB, BBIIEISIOTCS MaphI
HE3KBUBAJICHTHBIX PS/IOB 110 TOPU3OHTAIN M 1O BepTHKaimn. OHH XO-
POIIO BU3YalU3UPYIOTCA, €CIM COEOUHHUTH [0 3THM HAIpPaBICHUSIM
OJTHOVMEHHBIE YTIIBI SYEeK TOJA MaTpuibl (OTAETbHO — BEPXHUI
MpaBbId, U OTHEIBHO — HIDKHUN JeBbd). OAMH W3 3THX PAIOB,
R*(R*"), o R™(R™), o [I(R*), - [J(R*R™M, XapaKkTepu3yeTcs
obs3aTenbHEIM TpHCYTCTBHEM R°Y B mosummm B (YCIOBHO HasBaH
«kambImeBbIMY). Bropoit pag, RY(RPRM™) o RY(RYM), o [I(R™).,
XapakTepusyeTcs o0sA3aTeNbHBIM TpHcyTcTBHeM R B mosuiuu B
(YCTIOBHO Ha3BaH «HATPHEBBIM»). VIMEHHO 3TH psIbl MOKa3aHBI B
C-Marpurie cTpeiakamu (Tadi. 2).

— OTMeueHHbIE psiibl 00pa3yIoT B HOJI€ MAaTPUIIBI IBE HE3aBH-
CUMBbIE CeTKU. B mpenenax Kakaol M3 3THX ceTOK aM(pHuOOIbl KOH-
KPETHBIX CEpUH, pacrojararomiiecs B y3jIax CeTOK, CBA3aHBI C COCell-
HUMHU CepHsIMH N0 TpéM HanpaBieHuAM. [1o ropusonranu: nosunus T
— HeusMeHHa, no3uuuu C u A+B, — Bapuantsbl. [lo BepTukamu:
no3uiuss C — HeusmeHHa, nmosunuu T u A+B, — BapuanTHbl. Ilo
JIarOHaIId PaBHBIX 3aps0B: MO3UINU A+By— HEM3MEHHBI, TO3ULINT
C u T — BapuaHTHBL. DTH PAIbl OTPAXKAIOT HANPABICHUS N3MEHEHHS
coCTaBa KOHKPETHBIX aM(pHUOOJIOB B Ipolecce MX ABOJIOUUU (TIpH
peanu3anyy MPUPOJHBIX MPOIECCOB, CBSI3aHHBIX C METaMOpP(HU3MOM,
MIPUKOHTAKTOBBIMM M3MEHEHUSIMHU U Tp.). Takoi BBIBOJ cIeNaH Ha
OCHOBaHHWH TOTO, YTO TpPH HOMEHKJIATypHOM aHanu3e aM(puOoIoB
psAna 0OBEKTOB OTMEUEHO CIEMyroIiee: B TeX paboTax, e MpOBOIH-
JIMCh KaKHUe-TM00 TeosIorMYeckue PeKOHCTPYKLUUH C UCIIOIb30BaHUEM
am¢puO0II0B, HANPaBJICHUS U3MEHEHUS ATHX aM(PHUOOIIOB COrIacyloTCs
C OTMEUYCHHBIMH PSIaMH H CeTKaMH (Kak MHHHMYM — Ha YPOBHE ce-
puit). bosnee Toro, oTMedaeTcs 3aMbIKaHHE B TPEYTOJIBHUKU B IIpeze-
JlaX CETKH, HalpuMep: TOPHOJICHIUT — YEPMaKHUT — Tapracur (TpH-
Be/ICHBI Ha3BaHUS CEPUil, a HE KOHEUHBIX WICHOB), WIIM: TPEMOJUT —
9/ICHUT — TOPHOJICH THT.

B none C-matpunsl (Tabi. 2) nmeercst TpU MyCThIe sTYSHKH, Ha
mepeceveHusx cToa6I0B U cTpok: Ls — SikAl,s, LM — SigAl,, Ls —
SisAl 5. TTepBric ABe sUeiiku XapaKTepU3yOT CyMMApHBINA KaTHOHHBIN
3apsn no3unuit A u B, paBeiii +6, Tpetbst — +7. B IMA 97 npuso-
auTcst onuH am(puO0I ¢ CyMMAapHBIM 3apsAoM +6 3THUX MO3UIMN: KaH-
Hwout. [lpu atom dopmyna IMA 97 kaHHWUIIONTA HE BIIOJIHE CO-
rmacyercst ¢ ¢opmynoii nepporcrounuka (Hawthorne et al., 1996).
Bo-niepBrix, B opurnnane no3unus D npeacrasnena Fp, To ecth 31O
¢dropucteiii D-aHanmor rumoTeTH4EeCKOro HOPMATUBHOTO amQuboia.
Bo-BropbIX, B opuruHane conepxkanue Si6onee 5.6 ¢. e., To ects mo-
sumus T JOIDKHA JUCKpETH3HpoBarhes 10 Buma SigAlo, a He SisAlj,

22



kak B (Hawthorne et al., 19961 IMA 97. Kpome TOro, XOTs B II€JI0OM
¢opmyna cOanaHcupoBaHa, B KaHHWUIOWUTE, MO-BHIUMOMY, HMEET
MECTO CIIOKHBIA JPOOHBIH OaJaHC KaTHOHHBIX 3aPSA0B 110 TO3ULIUSAM.
B cBs3u ¢ 3THM 3apsAA HO3UIMU A COBCEM HEMHOTO NEPEXOIUT KpH-
THYecKuil +1.5, MO3BOJAIOMIMKM JUCKPETU3UPOBATH €ro J0 UEJI0ro
+2.0. Tem He MeHee, UII MAaTPUIHOW MOJETH BAXKHO, YTO PEATBHO
cyuiecTByeT am(puoboI1, B KOTOpOM OoJiee MOJIOBUHBI MMO3ULUH A 3ace-
JICHO JIByXBAJICHTHBIM KAaTHOHOM. JTO IMO3BOJISICT OTKPBITH SYCHKH
TIOJIS1 MATPHIIEI ¢ GATAHCOM KaTHOHOB To3uimii A+B; Buna: R*H(R™),,
YTO M YYTE€HO B (hopManin3oBaHHOW marpulle (Tabum. 4).

Hust Toro, 4roObl CyMMapHBIH KaTHOHHBIM 3apsj IMO3UIMN
A+B; coctaBmi +7, HEOOXOAUMO TIPUCYTCTBHE B 3TUX MO3UIMAX XOTS
OBl OJIHOTO KaTHOHA C 3apsiioM Ooiee +2. A MOCKOJBKY Takue aMQu-
00JIBI [TOKA HE M3BECTHBI, STUCHKA MOJIsI MATPHIIBI C 3apsaoM +7 OTHO-
CHUTCS K YCIOBHO 3aIIPEIIEHHBIM.

Jozuueckaa mampuya

Jlornka apXuTeKTypbl (hOpMaIn30BaHHON MaTPHUIIBI TOACKA3BI-
BaeT, YTO OHA SIBJIETCS YaCThIO KAKOH-TO Ooiee OOIIMPHOM MaTPUIIBI.
Crnenys ¢opmanbHOH JIOTHKE, MPOAOHKAM OCHOBaHHS (hopmaim3o-
BaHHOW MAaTpHUIIBI: TOPU3OHTATBHOTO — 10 LoM3 o LMy « Mgy m
BepTHKaIbHOTO — 110 SiAly o SkAls o SbAlg « SiAl; o Alg.
B pesynbrare nony4dmnack Hekasi o0Ias MaTpuiia, Ha30BEM e€ «JIoru-
yeckas»: Tabm. 5. Jlornyeckas mMaTpuia coxpaHser cTpykrypy ¢dop-
MaJTU30BaHHOW MATpHIIBI, pa3BuBas e B OOJACTH, I/ie MPUPOIHBIC
am(uOOIBI MOKa HEe M3BECTHBL. B normueckoi mMatpuie 6ornee oT4ET-
JIMBO TMPOSIBJICHBI 3aKOHOMEPHOCTH, OTMEYCHHbBIC MPH aHaiu3e ¢op-
MaJU30BaHHON MAaTpPHULBI: YETKO MPOSABIISETCS NUATOHAIBHBIA Xapak-
Tep MaTpPUIbl, OHA TPHOOpPETaeT JIEHTOYHBIN BUJ, U 3Ta JICHTa B IOTIe-
PEYHOM HAINpPABJICHHUH TOJISPHA.

B C-marpune u B GpopMann30BaHHON MaTpUIle UL ST9EeK C 3a-
psmoM +5 paccMaTpHBaics TOJNBKO OAWH BapHaHT OasaHca KaTHOHOB
nosuumit A+B,, a umenno: Na(Ca) wm RY(R?"),, cooTBercTBeHHO.
Crnenys popmManbHON JOTHKE, MBI 00513aHBI ITPEIYCMOTPETH €I OUH
Bapuant — RZ(RZRY™) wmm, ans C-marpurs;, Ca(CaNa) Beenenue
9TOr0 BapHaHTa B JIOTMYECKYI0 MATpHUIly HE HapylIaeT IPOCIIEKH-
BAOIIUXCS 3aKOHOMEPHOCTEH, Oojiee TOro — OHA MPHOOpEeTaeT 3a-
BepUIGHHBIN BUJ (HCUe3aeT mpoben Mexay auaroHamsivu R (RZR™)

R?*'(R*"), mupucyrcTByommii B (HOPMATH30BAHHON MATPHIE).
B Hactosimee Bpemsl OTCYTCTBYIOT IaHHBIE O peEabHOM CYILECT-
BOBAaHUH MPUPOIHBIX aM(PHOOIOB C TAKUM OanaHCOM KaTHOHOB MO3HU-
i A+B,. U, mo-BuauMomy, oOpazoBaHue Takux aMm(puOOIOB mps-
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Jlornyeckasi MaTpuna

Tabnuya 5

10+ 11+ 12+ 13+ 14+ 15+
™ Ls LM LM, LMs LM 4 Ms
32+ S DR DR7R
Sig AN S~ S~
R1+(R2+ 1+) R1+( R1+)2 = e [](R 1+)2 ~o
31+ \\\ R1+(R2+) S D(R2+E ~. [I(R2+R1+)~ —
S|7A| =~ Y \‘~\\\ =~
R2+(R2+ 1+) R1+( R2+R1+) ‘\\\ R1+(R1+)2 e (R 1+)2 N ~
30+ —~. R2+ R2+) S R“(RZJ') T~ R2+)\ [](RZJ'R“) .
SisAl, . - T e Tl
JRFRRS " |RARER A et
29+ S e RTRT DR™~. DRTRMP
SisAl3 R e . e
\\\ R2+(R2+R1+)‘\\ R1+(R2+R1+)\‘ R1+(R1+)2 S~ R [](R1+)2 \\\
28+ T _REROS S RYRM) OR*Y3~.._ DR*RY)
SAl R . e L
‘\\ R2+(R2+R1+ ~< ~ R1+(R2+R1+ ‘\\\ R1+(R1+)2 \\\
27+ =<2 R2+ R2+) ~ R“(RH)\ . D(RH)Z
SizAl5 - T~ ~ AN
TSl R2+(R2+R1+\\\ R1+(R2+R1+ S~
26+ ‘~\\\\\ R2+( RZ*) \\\\\ R1+(R2+)
SizAle \\\\‘~\ o~ S~
‘\\R2+(R2+R1+\\\
25+ ~~_R¥(R™):
S|A|7 \\‘~\\
24+ )
Alg

Ipumeuanue: none ampudonoB IMA97 BeineneHo BOWHON JIMHUEH.



MBIM ITyTEM (M3 pacIIaBoB, (GIIIOMIOB, THAPOTEPMAIbHBIX PACTBOPOB
W T. I1.) BpsAA U BO3MOXxHO. Ho B mpoliecce 3Bomouu (Hampumep,
npu Metamopdusme) npyrux ampuooIIoB, 00pa3oBaHUe TaKUX aM(pu-
00JI0B, B COOTBETCTBHU C OTMEUEHHBIMU CETKaMH, HE 3alpeLieHo.
Tak, pu MeTaMop(U3Me PUXTEPHUTOB C YMEHBIICHHEM Si Wid mpu
SBONIOLMH KaTO(POPUTOB C HM3MEHEHHEM OallaHCca TUIIOB KaTHOHOB
no3unmu C ot LyM 1o Ls, BmosiHe MOXkeT npou3oitu 3aMerienue Na
B no3uruu A Ha Ca. To ectb, MOXKET BO3HUKHYTH amdubon ¢ OanaH-
com kaTronoB mo3uimii A u B Buga: Ca(CaNa)s marpure ero Mecto
B sUeliKke C HICEHUTOM (B KadecTBe BTopoi cepun). [lomoOHbIe amu-
©0JIbI BO3MOXHBI TAKXKE B SIUCHKAX C MAPTaCHTOM M CalaHATaUTOM.

IIpu pa3BEpThIBaHUH JIOTHYECKONM MAaTPHULIBI Mbl OTMETHIIN, YTO
OHa pa3BHBaeT (pOpMaAM30BAHHYIO MATPUILy B 00JACTH, I/ie TPUPOI-
HbIe aM(UOOJIBI TIOKa HE U3BECTHEL. JTO HE COBCeM Tak. CyliecTByeT
Takoi MuHepan — jpkocMHUTUT. B padore (Moore 1988) npuBogurcs
crenymomias ero popmyna:

(Cay 6Ply ) Ca(MG2. F €70 6)a(FE"1 oAl . 2)2(SieBE2) O2o( OH)s.

OCO00EHHOCTh JHKOCMUTHTA B OajlaHCE KAaTHOHOB Mo3umuu 7.
E€ 3apsa coctapisiet +28, 4TO, MO MPHUHIMITY COOTBETCTBHS PajnKa-
JIOB, cOrylacyercss ¢ OalaHcoM KaTHOHOB mosuimu T Buma: SizAly
HOpPMAJIBHBIX aM(puOosioB. TakuM 00pa3oM, JHKOCMUTHT Pa3MeIaeTcst
3a mpenenamu (opMann3oBaHHOW Matpuilel U C-MaTpHIBl, HO B
sTYeiKe JJOTMUECKON MaTPHUIIBI OH HAXOJUTCS Ha TEPECEYEHU CTPOKH
SisAl4 u cronbua LsMy, u sBistetcs 6epuiineBsiM T-aHATOTOM HOP-
MAaTUBHOTO amdubosia HEM3BECTHOW TMOKa CEpHUH C YETHIPbMS BO3-
MOKHBIMH KOHEYHLIMK wieHaMd. OTMETHM Taxxke, 4To OajaHC Ka-
THOHOB TIO3UIMI A 1 B IpKOCMHTHTa TIOATBEPIKIAET PEaTbHOCTD Ha-
TOHAJM B MATPHUHOI Mojenu ¢ Gamancom R*(R?),.

Ipu onvcannu caganaranta u3 [IpHONBEXOHBS YaCTh aHAJIH30B,
npuBeAEHHBIX B pabore (Munepansl: Crpas., 1996), xapaktepusyer-
cs1 comepkanueM Si < 4.5 ¢. e., To ecTs mo3uiust T MomkHA OBITH
nuckperusupoBana 10 SiyAl, BanaHc KaTHOHOB B APYTHX TO3MIMAX
MTO3BOJISIET TIOMECTHTE 3TH aM(PHUOOIIBI B IYCHKY JIOTHIECKOH MaTPHIIbI
Ha mepeceucHnm ctpoku SiyAl, u ctonbma LM, D10 Toke HEU3BeCT-
Hasl TOKa Cepusl, pacroararoasics 3a npeaenamMmu GopMann30BaHHO
Marpuisl 1 C-MaTpHIlBl, X OHA TAKKE COMEPKHUT YETHIPE BO3MOKHBIX
KOHEYHBIX YIEHA.

C mosIBJICHHEM cajiaHaranTa, ObUla OTKPBITA VIS 3aIlOJHCHHS
TOPU30HTAb MATPHIEl ¢ OajgaHcoM KaTHOHOB mo3uimu T: SisAls.
IpuBenéHHBIE BBINIEC TPUMEPHI OTKPBIBAIOT IS 3aMTOTHEHHS TOPU30H-
Tab SigAl 4 MaTpuIel U BepTUKaib L,Ms.
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Taxum oOpa3oMm, MaTpHyHas MOJEIb HOMEHKJIATyphl MHHEpa-
JIOB TPyl aM(pHuOOIIOB:

— SBJIACTCSA JIOTUYECKH HENPOTHBOPEYMBON KOHCTPYKIIHEH;
OHA ITO3BOJIIET CBS3aTh BCE M3BECTHBIE B HacTosIee BpeMs ampuodo-
Jbl B €JIMHYIO CUCTEMY W TPENICTABUTH 3Ty CHCTEMY B OTHOCUTEIBHO
KOMITAaKTHOM IByMEPHOM T0JI€;

— TIOCTpOEHa Io MHO#t soruke, yeM IMA 97, Ho BronHE ¢ Hei
COTJIacyeTcsl; BMECTE C TEM OHa SIBJISIETCs Oojiee CTPOToid, Mo cpaBHe-
Huto ¢ IMA 97, Tak Kak B HEW UCHOIB3YETCs KECTKASI CBS3b 1O 3apsi-
JaM TO3MLMH, a Taike I BceX aM(pHOONOB NPUMEHEHB! €AUHbIE
TpaHUYHBIE YCIIOBUsI OalaHCca KATHOHOB M aHHOHOB TIO TTO3HIINSIM;

— o0nagaeT MPOTHO3HBIMH BO3MOXKHOCTSIMH, O 4YEM CBHIE-
TEJICTBYIOT KaK PacCMOTPEHHbIE pUMeEpH! ¢ aM¢puboIamMu 3a mpeze-
JIAMH TI0JIS1 U3BECTHBIX aM(pHO0JIOB, TaK ¥ BBEJACHHE HOBBIX KOHEYHBIX
YJICHOB B Psifie CEpUil HOPMATUBHBIX aM(pHOOIIOB;

— BU3yaIH3UpPyeT HEKOTOPhIE 3aKOHOMEPHOCTH B3aHMOCBS3EH
pa3HbIX aM(pnO0IIOB (HEAIKBUBAJICHTHBIE PsIEl U ceTKH), B IMA 97 onn
MIPUCYTCTBYIOT, HO B CKPBITOM BHUJI€ — HUX OYEHb CJIOKHO BBISIBUTDH U
MPOCIIC/INTH;

— MO3BOJISIET PElIUTh MpoliieMy pa3ielieHus Xeje3a B BUJE,
OJM3KOM K pealbHOMY, YTO ABJIAETCA €€ BaKHEWIINM MPUKIaIHBIM
aCIIeKTOM;

— MpPEACTABISIET OAHY W3 CaMBIX CJIOXXHBIX TPYII CHCTEMBI
MUHEpaJIOTHH, TPyIny aMprOoIoB, B BUAE, YAOOHOM Ui MpaKTH4e-
CKOTO HWCIIOJIb30BaHHS TPH TPOBEICHHU PA3JIMYHBIX T'€OJIOTO-
MHUHEPAIOTHYECKHX PAa0OT (HOMEHKIATYPHBIA aHalU3, CPaBHHUTEIb-
HBII aHAJM3 Pa3HBIX 00BEKTOB, XapaKTEPUCTHKA MeTaMOp(pHU3Ma U €ro
HAIPaBIICHHOCTH ¥ T. [I.), OCOOCHHO OHA yA00Ha Ipu padboTe ¢ 00ib-
[IMM MaCCHUBOM JaHHBIX.

1. 3.06pa3oBanue Ha3BaHuii aM(pud0JI0B

IMA97 pekoMeHIyeT NpHUCBauBaTh OJHO KOPHEBOE Ha3BaHHE
TpyNIUpoBKaM amM(puOOIOB, UMEIONNX OJWHAKOBOE pPacHpeieeHne
3apsiIOB MO0 CTPYKTYPHBIM TO3UIMSIM — B MAaTPUYHOW MOJENH TaKue
TPYIIIMPOBKHU UMEIOT cTaTyc cepu. Paznuyats xe ampuOoIsl BHYTpH
TaKrX TPyHIHAPOBOK TpeasaraeTcsi 00aBIeHnEM K KOPHEBOMY Ha3Ba-
HUIO PUCTABKY, 0003Havaromei npeobaafaonii KAaTHOH WM aHHOH
B TOM miu uHOM no3utuu. st atoro B IMA97 npuBonuTcs Tabnuia
MIPHUCTABOK, B KOTOPOW OTIpeJIeNIeHO: MPaBONYCaHWE MPUCTAaBKH, 00-
JIacTh MPHJIOKEHUS (TPaHUYHBIC YCIOBHUS MPUMEHEHU), UCIIOIb30Ba-
HHUE TPUCTAaBKH B TOM minu MHOW rpymnmne. BMO97 npusogut anano-
THYHYIO TaONWIly HPUCTABOK, B KOTOPOH JaHa WX pyccKas TpaHC-
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kpurnuusi. [Ipu cpaBHeHUM TaOIUIL BUJHO, YTO PYCCKasi TPAHCKPHITIUS
HEKOTOPBIX MPUCTABOK HECKOJIBKO OTJIMYaeTcs oT aHrnuiickoi. C 1e-
JBI0 IPUOTIKEHUS MTPABOIMCAHUS TEPMHUHOB B PYCCKOM SI3BIKE K aHT-
JUICKOMY OPUTHHAITY, @ TAKXKE C YIETOM PUTMHUKH PYCCKOTO SI3bIKa, B
HACTOAIICH paboTe HEKOTOPBIE MPHUCTABKM HECKOJIHKO H3MCHCHEI:
Tab1. 6.

Ioacnenus K usmeHenuI0 NPUCMABOK:

1. Jlns obo3HaveHust mpeobiananus Al Han Fe*" B nosumm C
IMA97 npumensier npuctaBky «alumino...». DT0 CBS3aHO C TE€M, 4YTO
pacnpocTpaHEHHBI B MHHEPAIOTHH TEPMHUH «alumo...» MPHHSTO Ipu-
MEHATh 11 0003HA4YEHUS! aTIOMHHUS B TeTPadApH4YecKoil KoopauHa-
1Hy, T. €. u3omopduoro Si (bokwuid, 1960, ctp. 314). [IprmMensis mpucras-
Ky «alumino...» IMA97 nmomuépkuBaeT BXOKICHHE ATIOMHHUS B OKTa-
JApHUECKYI0 KOOpAMHAaumio, T. e. u3omopduoro Fe**. B BMO97
«alumino...» mepeBeleHO KaK «aloMo...». B Hacrosiueir padore mpu
00pa3oBaHNK Ha3BaHUI aM(PHUOOJIOB Il 0003HAYCHHS ATIOMHHHUSA B OK-
Ta3APUIECKOM KOOPAMHAIMN TIPUMEHSETCS TPHUCTABKA «ATIOMHHO...»,
a HE «aJIoMo. . .», KaK 3To mpeacTasieHo B BMO97.

Tabauya 6
HpﬂcTaBKI/l JAJIs 0003HAYEHHSI KOHEYHBIX YJIECHOB HOPMATUBHBIX
aM¢pub0I0B M HX AHAJIOTOB

IMA97 BMO97 HN3menénnnie
Alumino Auromo AJTIOMUHO
Chloro Xop Xiopo
Chromio Xpom Xpomo
Ferri Deppu
Ferro* ®deppo*

Fluoro drop ®Topo
Magnesio* Marne3no*

Mangani Manranu

Mangano Manrauno

Permangano Ilepmanrano

Potassic Kanmnii

Sodic Harpo Harpmii
Titano Turano

Zinco Iunko

Tpumeuarnus: <«*» — IPUCTABKH, OTCYTCTBYIOIIKE B Tabnunax IMA97
1 BMO97, Ho npumensiembie B HomeHkmarype (cm. teker IMA97 u BMO97);
JKupHbIM 1IpUQTOM BBIIENEHBI NPHCTABKH, NPUMEHSEMbIC B Ha-

croseit padore.
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2. Insa o6o3Hauenus npeodnananus F i Cl van OH™ IMA97
npuMensietr npuctaBku «fluoro...» u «chloro...». BMO97 nepeBoaut
UX KaK «(pTop...» W «XJOp...». B Hacrosmeil paboTe mpuMeHseTCs
clleyroliee uxX MpaBolucaHue: «PTopo...» U «XJI0po...». Bo-nepBrix,
9TO OJIMIKE K aHMIUHCKOM TPAHCKPHIIIMHN; BO-BTOPBIX, TEPMHH C TaKOi
MIPUCTABKOW TMpeJcTaBisieTcs: 0ojiee PUTMUYECKH cOATaHCUPOBaHHBIM
(proppuxtepur — QropopuxTepur).

3. JIns 0003HAYEHUsI TTOBBIIIEHHOTO COIEPIKaHHS cr’t IMA97
MPUMEHSET MPUCTaBKy «chromio...», kotopas BMO97 nepeBoautcs
KaK «XpoM...». 3 Tex ke cooOpakeHHii, 4TO U B II. 2, B HAIUX ITO-
CTPOCHHSAX PUMEHSIETCS «XPOMO...».

4. nsa oboznaueHUs npeodmagaans K wimm Na B mosummn A
IMA97 npuMeHsieT MpUCTaBKU «potassic...» u «sodic...», UCIONb3Ys
UX B OJMHAKOBOW Tpammarmdeckoit popme. BMO97 mpemnaraer, co-
OTBETCTBEHHO, «KaJMU...» U «HATPO...», T. €. MCHOIB3YeTCs pa3zHas
rpammaruyeckas ¢popma. B Hacrosmiei paboTe OHM MPHBEICHBI K
eIMHON (popMe: «KaJHi...» U KHATPHUH...».

Ilopadok npumenenusa npuUcmMagox

IMA97 He periamMeHTHpPYET MOCIeA0BATEIbHOCTh MPUCOEIH-
HEHMS TMPUCTABOK K KOPHEBHIM Ha3BaHUAM. BmecTte ¢ Tem, CymiecTBy-
10T aM(puOO0IIBl, B KOTOPHIX OJHOBPEMEHHO B HECKOJBKHX MO3UIMAX
peanu3yeTrcsi ©30MOP(H3M HHBIX KATHOHOB M aHHOHOB, TI0 CPAaBHEHHUIO
¢ KopHeBbIMH ampubonamu. s takux amnuOoI0B BO3HHKAET HEOO-
XOAUMOCTb NMPUMEHEHHS IBYX U Oonee mpucTaBok. B HacTosme pa-
00Te MCTONB30BaH CIECAYIOUIMHA TOPSIOK 00pa3oBaHMs HAa3BaHUHA aM-
($ubOJI0B ¢ IPUMEHEHHEM MPHUCTABOK.

1. Ha mepBoM MecTe OT KOPHEBOI'O HA3BaHUS CTaBUTCA IPH-
CTaBKa, 00O3Havaromas BapHaluio KatnoHoB Tuma L B mosummu C.
Jis HOpMaTHBHBIX amM(pHuOOIOB 3TO «(deppo...» U «MarHes3uo...»
(Hamp.: MarHe3noropHONEHIUT, Gepponapracur). s aHaIoroB HOp-
MaTHBHBIX aM(prO0I0B T0OABISIOTCS «MAHTaHO. ..» ¥ «IIHHKO...».

2. Cnenyromeid OT KOPHEBOT'O HA3BaHUA IMPHUMEHSETCSA MpH-
CTaBKa, 03HAUAIOIIAsl BapUaIMI0O KAaTHOHOB THIIa M TOM ke MO3UIUH
C. s HOpMaTHBHBIX aM(pHUOO0JIOB 3TO «(eppu...» U «ATIOMHUHO...»
(Hamp.: anroMUHOMAarHe3uocananaraur, deppudeppouepmakur). s
aHAJIOTOB JOOABISIFOTCS «MAHTaHH. ..», KTUTAHO...», «XPOMO...».

3. Cnenyrommel, TpeTbe OT KOPHEBOTO HAa3BaHMS, TPUMEHSET-
Csl NpHCTaBKa, O0O3HAYaIOllas BapHALMI0 KATHOHOB MO3UIMU A.
B knaccudukanuonnoit cxeme IMA97 3adukcrpoBano mpeobiaganne
Na B mo3unuuu A (171 TeX HOPMATHBHBEIX aM(pUO0JIOB, TIe 3Ta MO3HU-
114 3acesieHa). [1o3ToMy A7 aHaJIoroB, y KOTOPBIX B IO3ULIMHU A TIpe-
obmanaer K, mpuMeHsieTcsi NpHCTaBKa «KaJWH...», MPUCTaBKa «Ha-
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TPHIA. ..» UCHOJIB3YETCS B pOMOMUECKIX aMprbonax (HaTpUiKeapuT).
[MpumepoM npuUMeHEeHUs TPEX MPUCTABOK B OJHOM HA3BAHUU CITYXKHT
Kanuideppumarnesnokaropopur. HecMoTpss Ha OTHOCHTENBHYIO
TPOMO3JKOCTb 3TOTO TEPMUHA, OH COOTBETCTBYET peabHOMY aM(u-
00JIy 1 BIIOJIHE KOPPEKTHO OTPAXKaeT ero COCTAB.

4. IlocnenHel OT KOPHEBOTO HAa3BaHWSA, T. €. IEPBOM B TEPMH-
He, IPUMEHsEeTCs MPUCTaBKa, 0003HAYAIOIAs BapHaLMI0 AHMOHOB B
no3unuu (OH™). Ecnu npeobmanaer F, To — «dropo...», a eciu Cl,
TO — «XJIOPO...» (PTOPOKATUHPUXTEPUT H AP.).

B npuBea&HHBIX nprMepax MOKa3aHO NPUMEHEHHE OHOM, ABYX U
TpEX MPUCTABOK B OJHOM HA3BaHWH, U Takue aM(pUOONBI CYIIECTBYIOT.
AmduboITBI, B HA3BaHUK KOTOPBIX HEOOXOMMO TIPUMEHSTE Cpa3y YeTh-
e MIPUCTABKH, TIOKA HE U3BECTHBI, HO OHH HE 3aIIpeleHbI.

Takum oOpa3om, mopsiIok 00pa3oBaHKs Ha3BaHUI aM(pHOOIIOB,
MIPUHSATHIN B HACTOSIIEH paboTe, CIIe Iy OLIHA:

— Ha MIEPBOM MECTE OT KOPHEBOTO Ha3BaHWS — IMPHUCTABKA, OT-
paXkaroriasi Bapuaiuio KaTHoHoB Tuma L nosuiuu C;

— Ha BTOPOM MECT€ — BapHaIii0 KATHOHOB THIla M Toif ke 1o-
sunun C;

— Ha TPEThEM MECTE — BapHAIUI0 KATHOHOB MO3UIINHU A;

— Ha 4eTBEPTOM MecTe (B TEPMHHE — Ha IIEPBOM) — BapHaIHIO
anuoHoB no3uuu OH™.

1. 4 HoMeHKJIATYpa MHHEPAJIOB rpyninbl aM¢puéo10B

Hecmotps Ha To, 4To MaTpu4Hasi MOJENb HOMEHKIATYPbl aM-
¢ubooB BronHe cornacyercs ¢ IMA97, oHa Bc€ ke JOCTaTOuHO pe3-
KO OT He€ OTINYaeTcCsi, OCOOCHHO B YacTH AHAJIOTOB, KyJa BXOIAIT U
Mg-Fe-Mn-Li am¢pu6onbl. Ecnu nanneie mo amdubonam WnemeHo-
TOPCKOTO KOMIUIEKCA TPEJICTABUTh B CTPOTOM COOTBETCTBHH C Mart-
PUYHON MOZETBIO, TO 3TO MOKET CO3/1aTh ONPEACIEHHBIE CIOXHOCTH
IIPU MCHOJIB30BAaHUM UX IPYTUMHU HCCIIENOBATENsIMU B CBOel pabore.
[TosToMy B Hacrosmiel paboTe, OKa MaTpU4HasE MOJENb ellé He TOo-
Jy4uiia IIHPOKOTO MIPUMEHEHNS, CTIONb3YeTC «MATKHI», WIN Tepe-
XOJHBIH, BapHaHT HOMEHKJIATypsl ampnOonoB. OcoOEHHOCTh €ro B
cienytomeM. Tloarpynmsl KanbIMeBhIX, HATPUEBO-KAJIBIIMEBHIX U Ha-
TpUEBBIX aM(pUOOIOB MPEACTABICHBI B CTPOrOM COOTBETCTBUH C Mart-
pUYHON MOJieNnbl0 (HOopMaTHBHBIE aM(UOONbI). DTH MOATPYIIIBI 110
Oamancy KaTHOHOB mo3unmid A+B, pasjieneHsl Ha TpyNIUPOBKH,
BHYTPH KOTOPBIX, B CBOIO OYepe/ib, BHIACICHBI (M 0003HaUEHBI) CEpHH,
o0beauHsIoNIe aM(pHUOOIIBI ¢ OTMHAKOBBIM paclpe/ieieHHEM 3apsiioB
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o no3unusiM. Mg-Fe-Mn-Li am@uOobl B 3TOM BapHaHTe HOMEHKIIA-
TypHI TIPEICTABICHBI HE B COCTAaBE CEpHHl HOPMATHBHBIX aM(pHOOIIOB,
KaK aHaJIOTH COTJIACHO MAaTPUYHOMN MOJIENH, a TaK ke, Kak U B IMA97,
B BHJE OTAeNbHOM noarpynnsl. Ho 3Ta moarpymnma, kKak 1 HOpMaTUB-
Hble aM(uOOoIBI, paszesieHa Ha TPYNITMPOBKU 1O OajlaHCy KaTHOHOB
nozunuid A+B,. Tlpu stom cepun IMA97 xenpura u aHTOQUILUIUTA
pasienuIich Kakaas Ha JIBE Mapbl, B COOTBETCTBHHU C OalaHCOM 3apsi-
JIOB, KOTOPbIE Pa3MECTHIIMCh B PAa3HBIX IPYNIAPOBKAX. DTH Maphbl, KaK
U ocTanbHble cepud Mg-Fe-Mn-Li ampubonoB, 0603HaueHBI KaK ce-
puu B IMA97. HeoOXomuMo TOJYEPKHYTh, YTO KOHEYHBIE YIICHBI
BHYTPH CEpHH, KaK HOPMATUBHBIX, Tak 1 Mg-Fe-Mn-Li amdu6onos,
00pa3yroT n3oMop(HBIE PAIBI: B IBYXWICHHBIX — OHHApHBIC, B Ue-
TBIPEXWICHHBIX — OoJiee CIIoXkKHbIe. B mociaeqHux coyeraroTcs mo asa
n30oMOp(HEIX psina (1o karnoHam tuna M u L), aTo u co3gaér yethipe
KOHEYHBIX YJICHA.

O01mast HOMeHKJIATypa MHHEPaJIoB rpynnsl am¢puooaos
AB,Cs"' Tg" 0,4OH),

1. Iloarpynna Mg-Fe-Mn-Li- am¢udoros
1.1. Pombuueckue. Pnma.

1.1.1.RY(R*),

Cepust aHTOQUIIUTA
Harpuitauropuumur (sodicanthophyllite) NaMg;(SizAl)O2(OH),
Harpuiideppoantodpumiut NaFe&";(SizA)O,(OH),
(sodic-ferroanthophyllite)
Cepus xenpura
Harpuibkenpur (sodicgedrite) NaMegAl(SisAl 2)Ox(OH),
Harpuiideppoxenpur (sodic-ferrogedrite) NaF&AI(SigAl5)Oz(OH),

1.1.2.0(R*),

Cepust anTOQUIIUTA

Anrodumut (anthophyllite) OMg7SigO25(OH),
Deppoanrodumut (ferro-anthophyllite) OFe?*/Sig0y5(OH),

Cepust KepuTa
Kenpwur (gedrite) OMgsAl2(SigAl 2)O2o( OH),
®eppoxenpur (ferrogedrite) OFe?*sAl (SisAl ) O2(OH),

1.1.3.0(RY),
Cepust XOTMKBHCTHTA

Xommkeuctut (holmquistite) 0Li;MgzAl ;SigO,(OH),
DeppoxonmksucTuT (ferroholmquistite) oLiFeEA 2SigO2(OH);,
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1.2 Monoknunnwte. C 2/m.

1.2.1.0(R*"),

Cepusi KYMMHHTTOHATA-TPIOHEPUTA

KymmuHrTOHAT (CUmmingtonite) OMg7SigO25(OH),
MaHraHOKyMMHHT TOHUT DMn2+2Mgssi3022(OH)2
(manganocummingtonite)

I'pronepur (grunerite) oFe®*7SigO02(OH).
MaHraHorproHepuT (manganogrunerite) OMn?,F€5Sig02(OH),

TMepmanranorproneput (permanganogrunerite)  0Mn?*Fe&3SigOz(OH),

1.2.2.0(RY),
Cepust KIMHOXOJIMKBHCTHTA

KnunoxonMksucTHT (clinoholmquistite) 0Li;MgsAl ;SigO,(OH),
KnurodeppoxonmMkBucTuT OLi,Fe*3Al,SigO2(OH),
(clino-ferroholmquistite)

DeppUKIMHOXOIMKBUCTUT DLizMggF@+zSigOzz(OH)2
(ferri-clinoholmquistite)

DeppuKIMHOPEPPOXOIMKBUCTUT OLisFe 3F€,Sis000(OH),

(ferri-clino-ferroholmquistite)

2. Hoarpynna kajbuueBbIX aMm(pud010B

2.1. NaCa

Cepus 31eHHTa
Dnenur (edenite) NaCMMgs(SizAl)O(OH),
®eppoanenut (ferro-edenite) NaG&e"'s(SizA)O5(OH),

Cepus mapracuTa-raCTHHICHTA
IMapracur (pargasite) NaGMg,AI(SisAl 2)O2(OH),
®epponapracur (ferropargasite) NaGRe ,Al(SisAl ))O2(OH),
Marnesuoractunrcut (magnesiohastingsite) Nagbg,Fe* (SisAl 2) O2(OH),
lacrunrcut (hastingsite) NaG&e* Fe(SisAl ))0z(OH),
Cepus cajanaranta

AJIFOMUHOMAarHe310ca jaHarauT NaCaMgsAl x(SisAl 3)O,(OH),

(alumino-magnesiosadanagaite)
Amomunocananarant (aluminosadanagaite) NagEa?*3Al o(SisAl 5)Oz(OH),
Maruesunocananaraut (magnesiosadanagaite) NalllgsFe*5(SisAl 3)O2(OH),

Capanarant (sadanagaite) NaGre’sFe*5(SizAl 5)O2(OH),
2.2.0Ca»
Cepust TpeMoJIUTA-(epPOAKTHHOIUTA
TpeMOJ’ll/lT (tremolite) DcazMgssiSOZZ(OH)z
®eppoaktuHout (ferro-actinolite) DcazFGZ+55i8022(oH)2

Cepusi ropHOIeHIMTA
Marnesunoropubienaut (magnesiohornblende)  0CaMg4Al(SizAl)O2(OH),

Depporopubienaut (ferrohornblende) 0CaFe,Al(Si-A)O55(OH),
DepprMarHe3noropHOICHIUT 0CaMg4FE*(SizAIO 2(OH),
(ferri-magnesiohornblende)

DeppreppOropHOIEHUT oCa,Fe* Fe*(SizAl)O 2 (OH),

(ferri-ferrohornblende)
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Cepust 4YepMaKuTa

AsromuHouepmakut (aluminotschermakite) 0CaaMgsAl o(SigAl 2) O2(OH),
AsnromuHOeppouepMaKkuT oCaFefHAl 2(SigAl ) O25(OH),
(alumino-ferrotschermakite)

Deppuuepmaknut (ferritschermakite) 0CaMgsFe(SigAl ) Oz(OH),
DeppueppouepmMakuT 0CaF e sFE5(SisAl 2) Os(OH),

(ferri-ferrotschermakite)

3. Hoarpynmna HATpHUeBO-KAIbIHEBLIX aM(pu00JI0B

3.1. Na(CaNa)

Cepus puxTepuTa
Puxrepur (richterite) Na(CaNa)MgSigO,(OH),
®eppopuxrtepurt (ferrorichterite) Na(CaNa)F&5SigO2.(OH),
Cepus katogopura
Maruesunokarodopur (magnesiokatophorite) Na(CaNa)MgAI(Si-Al)O,(OH),

Karogopur (katophorite) Na(CaNa)F&,Al(SizAl)O2(OH),
DepprMarHe3noKaTopopuT Na(CaNa)MgFe* (SizA)O2(OH),
(ferri-magnesiokatophorite)
®eppukarodopur (ferrikatophorite) Na(CaNa)F&,Fe*(Si;Al)O2(OH),
Cepust TapaMuTa
AJIFOMHMHOMarHe3noTapaMuT Na(CaNa)MgAl»(SigAl ) O2(OH),
(alumino-magnesiotaramite)
AsnromuHOTapamut (aluminotaramite) Na(CaNa)F& Al o(SisAl ))O2(OH),
DdeppuMarHe3sHoTapaMuT Na(CaNa)MgFe*5(SisAl ) O2(OH)
(ferri-magnesiotaramite)
Oeppurapamur (ferritaramite) Na(CaNa)F&5Fe*y(SisAl ) Ox OH),
3.2.0(CaNa)
Cepusi BHHYHTA
Bununt (winchite) o(CaNa)Mg4AlSigO,(OH),
DepposuHunt (ferrowinchite) 0(CaNa)Fe®4AlSigO(OH),
®eppuunuur (ferriwinchite) 0(CaNa)Mg,Fe* SigO(OH),
®eppudepposurunt (ferri-ferrowinchite) 0(CaNa)Fe? ,F€SigOz5(OH),
Cepust 6appya3ura
AmomuHo6appyasut (aluminobarroisite) o(CaNa)MgsAl o(SizAI)O 2(OH),
AmoMuHodeppodappyasut 0(CaNa)Fe?3Al »(SizAl O 2(OH),
(alumino-ferrobarroisite)
Deppubappyasur (ferribarroisite) 0(CaNa)MgzFe™5(SizA) O 25(OH),

Deppudeppobappyasur (ferri-ferrobarroisite) 0(CaNa)Fe®'sF€'5(Si;Al) O 2(OH),

4. lloarpynna HatpueBbIX aM¢pud0J10B

4.1. NaNa
Cepust 5xepMaHHATA-ap(BEICOHUTA
DkepmaHHUT (eckermannite) NaNaMg.sAISisO(OH),
DepposkepmannuT (ferro-eckermannite) NaNaFe* Al SigO2(OH),
Marue3noap$hBeICOHUT NaNaMg.Fe* SigO(OH),
(magnesio-arfvedsonite)
Apodsenconnr (arfvedsonite) NaNaFe*Fe*SigO2(OH),
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Cepus HUGEuTa

Hu6éur (nyboite) NaNaMgsAlx(SizAl)O2(OH),
Deppounbént (ferronyboite) NaNaFe#*3Al (SizA) O 5(OH),
Deppunubdént (ferrinyboite) NaNaMgasFe*'5(Si;Al)O 2(OH),
®eppudepponnbént (ferri-ferronybdite) NaNaFe3Fe*(SizAl) 0 25(OH).
4.2.0Nay

Cepus riaaykogana-pudexura
I'nayxogan (glaucophane) ONa;MgsAl ;SigO2(OH),
®eppornaykodan (ferroglaucophane) ONaFef*3Al, SigOz(OH),
Maruesnopubexut (magnesioriebeckite) ONa,MgsFe*,Sis0x(OH),
Pubekur (riebeckite) ONa Fe*5Fe,SigOx2(OH),
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I'/TABA 2
HomenkaatypHsblii anaan3 am¢udoaos
NiIbMeHOoropcKkoro KoMiLIeKca

B Hactosiiee Bpemsi onmyOnmkoBaHo okosio 130 XMMHUYECKHX
aHamn30B aM(puOO0JIOB Ul pa3IuYHbIX 00BEKTOB MIibMEHOTOpCKOTro
KOMIUIEKCa. DTH aHAJIM3bl BBIIOJIHINCH B Pa3HOE BPeMs, B Pa3HBIX
nabopaTopusiX, pa3HBIMHI aHATUTHKAMH U pa3HBIMH MeToJlaMH. B cBs-
3 C 3THM OHH OTJIHMYAIOTCA IO KaueCTBY M, KPOME TOTO, TO-Pa3HOMY
MPEACTaBICHBl B Pa3HBIX IMyONMKAIMAX: YacTh UX HE UMEET KPHCTAal-
JIOXUMHUYECKUX TEepPecYETOB, a T€, YTO WMEIOT, BBIIMOIHEHBI Pa3HBIMU
MeTo#aMHu (aHWOHHBIM MJIM KAaTHOHHBIM). B HekoTopeix paborax c
aHAJIM3UPOBaHHBIMU aM(pUOOTIaMH He IPUBOAUTCS TOUHAS PUBSI3KA.

Tem He MeHee Bce 3TH JaHHBIE ITOIBEPIIINCH HOMEHKIIATypHO-
My aHaJM3y, CyTh KOTOPOTO COCTOHT B ciexmyromeM. [Ipexnae Bcero,
BCE aHAJM3bl ObLIM MEepecYUTaHbl KATHOHHBIM METOJZIOM, KaK 3TO pe-
komernyer IMA97 (wa 13 wmm 15 karnoHoB). 3aTeM BBIBOIMIIACH
KpHCTAJUIOXUMHUYECKas GopMyJia, IPU STOM 00s3aTEeTBHO NPOU3BOAHU-
Jack OallaHCHPOBKA 3apsifa — OH MpUBOAMICA K +40, Kak IpaBuUiIo 3a
cuér F€' u Fe (cranmapraas mpouesypa). B HEKOTOpBIX cIydasx,
TIPHU CPaBHEHHH C OIyOJIMKOBAHHBIM IEpECcYETOM (TaMm, Iie OH MPHBO-
JIWIICS), pa3HMIIA OKa3bIBaNach HecyllecTBeHHON. Ho mHOTrma pe3yis-
TaThl OTJIMYAJIUCH 3HAYUTEIBHO, IPUUYEM B ITUX CIIydasX, KaK IpaBHU-
710, GOPMYIIBI IO OITyOIMKOBAHHEIM JaHHBEIM OBLIH HE cOalaHCHUpOBa-
HBI 10 3apsaxy. IlomyyeHHBIE KpHCTANIOXUMHYECKHe (HOpMYIIBl aHa-
JU3UPOBAIIMCH C MO3HULIMI MaTPUYHOW MOJIEIH C LENBI0 ONpeaeICHuUs
WX TPHHAUICKHOCTH K TOMY WM WHOMY MUHEPaJIbHOMY BHIY (KO-
HEYHOMY WJIEHY) rpyIIbl aM(puOOIIOB.

Ha ocHOBe mONy4YEeHHBIX peE3yNbTATOB IMOSBWIIACH BO3MOX-
HOCTH MPOBECTH HOMEHKIIATypHOE YTOYHEHHE BCEX Ha3BaHWU aMu-
00J10B, BCTpEYEHHBIX HAMH B OITyOJMKOBAaHHOU JIUTEPATYpeE 3a MEPUOA
1809—2000 rr., Bcero 77 tepmunoB (Tabnuua 7). CTpykrypa Tadbiu-
ubl cnenyromas. Komonka | — cu€rras. B xomonke 2 mpuBeneHa xa-
pakTepucTuka TepMuHa (cM. Hxe). B xomonke 3 nmaércst aBTOpckoe
Ha3BaHME B TOM BHJIE, KaK OHO OBUTO IIPUMEHEHO BIIEpBEIE It aMm(pu-
6008 MnibMeH (Ha pyCCKOM M aHTJIMHACKOM SI3BIKAX); HA3BaHUS, JUISA
KOTOPBIX YCTAQHOBJICHO COOTBETCTBHE COBPEMEHHOH HOMEHKIAType
am¢ubooB, BHIAENCHB! XUPHBIM mpudToM. Komonka 4 otpaxaer
pe3ysibTaT HOMEHKJIATypHOro aHamu3a. [l Ha3BaHWl, COOTBETCT-
BYIOLIMX COBPEMEHHOW HOMEHKJIaType am(puOOIoB, HNPUBOIUTCS
WJICaTU3NPOBAHHAs KPUCTATIOXUMHYECKass (OopMylia ¥ CHHTOHUSL.
Jns Ha3BaHWH, MONYYMBIIMX HOMEHKJIATYpHOE YTOYHEHHE, MPUBO-
JIUTCS. HOBOE Ha3BaHUE (BBIJCIICHO XUPHBIM MPUGTOM), HHOTA TIPHU-
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BOAUTCA UCTOYHHK, [0 KOTOPOMY IPOBEACHO HOMEHKJIATYPHOE yTOY-
HeHue. JlJ1g 4yacTH Ha3BaHUU NMPOBECTH HOMEHKJIATYpPHOE YTOYHEHHE
HE MpEICTAaBUIOCh BO3MOXHBIM, HET JAHHBIX. B KoJIOHKE 5 naércs
CCBUIKA Ha MEPBOMCTOYHHK, B KOTOPOM JAHHBIA TEPMHH (KOJOHKA 3)
BITEPBbIE TPUMEHEH JIJIsl WIIbMEHCKOTro ampuooia.

Tabnuya 7
Ha3Banusi am¢pu60,10B, BcTpeyeHHbIe B tuTepaType no UibMeHcKkuM
ropam 3a nepuoz 1809—2000 rr. (HOMEHKJIATYpPHBbIH aHATU3)

Ne YeaoBH. | ABTOpckoe HazBaHHe | opMyJia, CHHIOHHUS, HOMEHK- ABTOp(BI),
n/ 0003H. (pycck., aHri.) JIATypHOE YTOYHEHHe, JIuTepa- roj
n " TypHasl CChbLIKA
COKpaIl.
1 2 3 4 5
1 TepM AKTUHOIUT = TPEMOJIMT KeJe3UCThII CyumHcekuit
(actinolite) I1. I1.,1900
2 TepM Ampubon (1) MOH. U poMO. 3aBapulkuii
(amphibole (s)) CHJIMKATBI ¢ 001ed Gpopmyioi A.H., 1939
AB,C"'sTV30,(OH),
3 1 AHTOGULINT o(Mg,F€");Sis0s(OH),, CHMOHOB
(anthophyllite) pomO. A.1.,1949
4 TepM Antoduut-acoect = aHTOPHITHT CuUMOHOB
(anthophyllite-asbestog) napaienbHO-BOIOKHUCTBII A.1.,1949
5 - ApdBenconut = cMmech, aMm(buboNI + MHPOKCEH Johnsen A.,
(arfvedsonite) (Baxenos A. T., np., 19926) 1901
6 X BapkeBUKUT = KaJbLUUEBbIH aMPpudoI Ionos B. A.,
(barkevikite) 1975 (ccpuika
Ha Porman
JI1. 2., 1956)
7 — Bappyazur = (peppudappyazurt BaxenoB A. T,
(barroisite) (Baxenos A. T, np., 1982) ap., 1982
8 2 TacTHHICHT NaCa(F&*,Mg),F€*(SisAl,)- | Jlesun B. 5.,
(hastingsite) O25(OH),, MoH. 1974
9 - lactunreut = 1) racTuHreur Baxenos A. T,
MarHe3uaibHbIH 2) MarHe3MoraCTUHICUT ap., 1982
(magnesian hastingsite)
10 - I'naykodan = HaTpHeBbIil amduodo, 3aBapunKuit
(glaucophane) XHM. aHaJl. He IPUBOJIATCSI A.H.,1939
11 TepM TopHOIeHaNT = KaJIbLIUEBBIA aMpuodoI, CeBeprux
(hornblende) XHUM. COCTaB HE MPHBOAUTCS B. M, 1809
(ropHOIEHIE).
Menre U. H.,
1826
(hornblende)
12 3 Keapur o(Mg, == MsAl5(SisAl 2)O2(OH),, | Kopunepckuii
(gedrite) pomo. B.T., 1997,
Kopunesckuit
B.T. ugp., 1997
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IIpodonscenue mabauywl 7

1 3 4 5
13 Kanuiitapamur = kaauiipeppuTapaMuT BaxenoB A. T,
(potassicferritaramite) ap., 1998
14 Kanuiipepprcananaraur = KajJmuiicagaHaramr Baxenos A. T,
(potassic-ferrisadanagaite) ap., 1999
15 Ca-Al-apdBeconur = ¢eppumarnesnokarodpopur |IlTormos B. A., 197
(cchlika Ha Potm
J1.3., 1956)
16 Kapuntuaur = KaJbLHEBBII aMpuO0T Ionoe B. A.,
1975 (ccpuika
Ha Menre
U. H., 1826)
17 Karadopur = ¢eppumarnesuokarodoput | Ilomos B. A.,
(kataphorite) 1975 (ccpuika
Ha Porman
JL. 3., 1965)
18 Kpoxunonur = MarHe3nopudeKuT MaxkapoykuH
(crocidolite) (BaxxenoB A.T'. u 1p., 1982) b. A., np., 1962
19 Kpokunonur-acoect = MarHe3HOpPHOEKUT 3omoes K. K.,
(crocidolite-asbestos) BOJIOKHHCTBIH 1973
20 Kynddeput = MarHe3HaJIbHbIN ampuodo, Hermann R. F.
(kupfferite) cox. (mac.) %: NiO 0.61; 1862
Cr;031.21 He uzyuen.
21 KyMMHHITOHHT o(Mg,F€e");SigO2(OH),, Paccka3oBa
(cummingtonite) MOH. A. J1., 1990
= cMmech am(pu6oIIoB, BaxenoB A.T.,
OJIMH U3 HUX HATPUECBBIiA ap., 1965
22 KyMMHHITOHHT Marse- = KYMMHHITOHUT KopuneBckuit
3uanbHbEI (Magnesian B.T., 1997
cummingtonite)
23 Marse3noaHToGuLTHT = aHToMILINT Ko6smmes 0. C.
(magnesioanthophyllite) (nomenki. am¢. 1997) 1p., 1994 (Home
HKJIL am(. 1978
24 Marnuesunoaphsenconut | = ¢propomarnesnoappsenco- | KoGsmes 0. C.,
(magnesioarfvedsonite) HUT np., 1994
(BaxenoB A. I'. u 1ip., 1990) (HOMeEHKII. amd.
(Homenki1. amd. 1997) 1978)
25 Marne3no6apKeBUKUT = MarHe3MoracTHHICUT IMomnos B. A.,
(xum. anamus 1. C. bensiukuna | 1975 (cebuika
HIPUBOAUTCS B padoTe Ha BensHkuna
Jlesuna B. 5., 1974) . C., 1908)
26 Marnesnoracrunreutr | NaCa(Mg,Fe"),Fe*(SigAl,)- | Porman JI. 3.,
(magnesiohastingsite O25(OH),, MoH. 1956
27 MarHe3uoropHé.ien- DCaz(Mg,Fez*)4A|(Si7AI)Ozz- Ko6sues 0. C
AT (OH),, ap., 1994 am-
(magnesiohornblende MOH ¢dubon, Baxeno
A.T., op., 1982
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IIpodonscenue mabauywl 7

1 3 4 5
28 MarHe3HoXepuT = JKeIpUT Koosmes 10.C.,
(magnesio gedrite) (nomenkit. amd. 1997) ap., 1994
(HOMeEHKII. aM(.
1978)
29 Marszesunokaradoput = 1) peppubappyazur JleBun B. 4.,
(magnesiokataphorite] 2) peppumarnesnoxarodoput 1974
30 Marae3snoKyMMHHITO- = MarHe3naJbHbIH aM(puOoI Ionoe B. A.,
HUT (= xkynodepur). 1975 (ccpuika
(magnesiocummingto- He u3yueH. Ha Hermann
nite) R. F., 1862)
31 MarHne3uopuéexuT ONay(Mg,Feé")’Fe™*,Sig0,0- Baxernos A. T
(magnesioriebeckite) (OH),, moH. u ap., 1982
32 Mareesnocaianaraut | = aJlOMHHOMAaruesnocagana- | Ilomskos B. O.
(magnesiosadanagaite) raut u zap., 1998
33 Marnesunodeppukara- | = ¢eppumarnesnokaropoput | baxenos Al
¢dopur u 1p., 1982
(magnesio-ferrikata-
phorite)
34 Harpocananarant = caJaHaraut BaxxeHos
(natrosadanagaite) A.T., 1998
35 = 1) ropubnenze (ut) Tépuoepr ®. K.,
O6manKa porosas 1830 (pyc.
(hornblende) TIEPEBOJL CTAaThH
W. H. Menre)
2) 3neHur Bensukun 1. C.,
1909;
3) peppurapamur Porman JI. 3.,
1956;
4) peppuyepmakuT JloMuHMKOB-
ckuii I'. T,
1971;
5) peppumarnesnoropuéiaen- | BaxenoB A.T.,
AT np., 1978;
6) ¢peppudeppouepmakut Kyrenosa
JI A, np. 1982;
7) beppuBUHYNT PacckazoBa
A. L., ap., 1989
36 O6manKa porosas = MarHe3uoropHoOJIeHIuT JleBanoB A. A.,
AKTHHOJIUTOBAS 1992
(actinolitic hornblende
37 O6manKka poroBas rac- = raCTMHICHT, 3aBapunkuii
TUHTCUTOBAS MArHe3UOraCTUHICUT A. H., 1939;
(hastingsitic VBanos b. H.,
hornblende) ap., 1978
38 OOMmaHKa poroBas Ka- = (pTopoKkaTHITaCTHHICHT baxenoB A. T,
nueBast HTOpMarHe3no- 1992

TaCTUHICUTOBAst
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IIpodomwicenue mabauywl 7

1 3 4 5
39 OOmaHka poroast = MarHe3MoraCTHHICUT Baxenos A. T.
MarHe3najbHas u jp., 1982
TaCTHHICUTOBAs
(magnesian hastingsite
hornblende)
40 OOmaHka poroast = MarHe3HOropHOJIEeHIHT Baxeno A. T
Marse3nanbHas u 1p., 1982
(magnesiohornblende
41 OOmaHKka poroBast Mar- = 31eHuT Crp. Munepa-
HE3UAIBHO-KEJIe3UCTas ael: T. 2, KH. 3,
0OBIKHOBEHHAS c. 118 (xum.aH. |
(common fermaghorn- Ne 14 no Jlesu-
blende) uy B. 5., 1974)
42 O6maHKa porosas = am(urOOI KaIbIHEBHI Jleun B. 4.,
OOBIKHOBEHHAS! 1974
(common hornblende)
43 OO6maHKa porosas = mapracutr baxenos A. T".
MapracuToBast u ap., 1978; u
(pargasitic hornblende ap., 1982
44 OOmanka porosast = ¢eppuyepMaKkuT Baxenos A. T
(heppouepmakuTOBast u ap., 1982
(ferrotschermakitic
hornblende)
45 OO6manka porosast =(heppodieHUuT Baxenos A. T.
(heppodeHuTOBasK u 1p., 1982
(ferro-edenitic
hornblende)
46 OObmanka poroast = ¢ropodepporreHuT Baxenos A. T,
tdropdbeppudneHuTOBas 1992
(fluor-ferriedenitic
hornblende)
47 OOmanka poroast = (heppHUEPMAKHT Baxenos A. T,
YepMaKUTOBas np., 1981; np.,
(tschermakitic 1982
hornblende)
48 OOmaHka poroast = ampuodon 3aBapuLKuit
IIEJIOYHAS HaTPUEBO-KAJIBIIUEBBII A. H., 1939
(alcali hornblende)
49 Oobmanka ¢Topporosas = (TOPOKAIMITaCTHHICHT baxernoB A. T,
1998
50 IMapracur NaCa(Mg,Fe"),Al(SisAl )0 | Kopuuerckuit
(pargasite) (OH),, mMoH. B.T., np., 1997
51 Pubexur-riaykogpan = ampuboI MpeAnoNaraeMoro Johnsen A.,
(riebeckite-glaucophaneg) cocrasa 1901
52 Puxtepur Na(CaNa)(Mg,F#&)sSigO2- Baxenos A.T.,
(richterite) OH),, MoH. 1982
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IIpodomwicenue mabauywl 7
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53 10 Caganaraur NaCa(Mg,Fe’“)gFeyz- BaxenoB A. T,
(sadanagaite) (SisAl 3)Oz(OH),, ap., 1988
MOH.
= KajdiicaaHarauT Baxenos A. T,
1998
54 TEPM. Tapamur = 1) kanuiipeppurapamur Baxenos A. T,
(taramite) 2) ¢peppurapamur 1988
Baxenos A. T,
1982
55 11 TpemosuT 0Cay(Mg,F€")sSis0x(OH),, Marnaxos B. M.,
(tremolite) MOH. 1876
56 X TpeMOoIUT-aKTHHOIHUT = KaJbLIUEBbIH aMPpudo Pacckaszosa
(tremolite-actinolite) A. . v 1p.,
1992
57 TEpM. TpemMonuT Kele3nucThi DCaz(Mg,Fez+)5Si3022(OH)2 Ko6sues FO.C.,
(ferroan tremolite) ap., 1994
58 X TpeMOoIHUT XPOMOBBI = ¢heppuMAarHe3nOropHG.JIeH- Kobsie
(chromian tremolite) JTUT XPOMOBBIHA, 10.C,, np.,
cox. a0 1.7mac. % Cr,03 1994 (por. o6Mm.,
Bapnakos
A. C., 1982)
59 X VYpanur = 1ceBIOMOp(h03a KaIbLHEBOrO Jeremejev
(uralite) am(uboJIa 110 MOH. IIUPOKCEHY P. V., 1872;
Epemees I1. B.,
1880
60 X Deppuananor = KanuicajaHaraut Baxenos A. T,
caJlaHaranTa 1998
61 12 ®eppudappyasur o(Ca;Na)(Mg,Fé")sFe’ - Baxenos A. T,
(ferribarroisite) (SizA)O2(OH),, MOH. 1982
62 13 DeppUBHHYMT 0(CaNa)(Mg,F€")sFe*,SigOs- | Baxeron A. T.
(ferriwinchite) (OH),, MoH. u ap., 1982
63 14 ®deppuTapamMuT Na(CaNa)(F& Mg,)sFe*,- baxenos A. T,
(ferritaramite) (SigAl 2)O2(OH),, MOH. ap., 1982
64 X DeppuepporacTHHT- = raCTHMHICHT baxenos A.T.,
cut np., 1978
(ferri-ferrohastingsite)
65 15. DeppoaKTHHOIUT oCax(F€*,Mg,)sSigO-o(OH),, | Baxeros A. T,
(ferro-actinolite) MOH. ap., 1999
66 X DepporacTUHICUT = raCTHHICHT baxenoB A. T,
(ferrohastingsite) ap., 1981
67 - DepporopHOIEHAUT = ¢peppumarnesnoropnoien- Kobsmen
(ferrohornblende) AT 10. C,, mp.,
1994 (por.
ooMm.,
Baxenos A. T,
ap., 1978)
68 - Depponapracur = 1) cananaraur baxenos A. T,
(ferropargasite) 2) kaJmiicagaHaraut ap., 1982
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69 X Deppodeppurnaykodan = pubexuT Ionoe B. A.,
(ferro-ferriglaucophane) (8 Mismenoropckom komruiekce | 1975 (cebuika
Ha 1975 r. He ycTaHOBIICH) Ha bensHkuHa
. C., 1908)
70 X Deppodeppurapamur = ¢eppuTapamMuT baxenoB A. T,
(ferritaramite) 1986
71 - deppouepmMakuT = ¢eppuuepmMaKuT KoGsimes
(ferrotschermakite) 10. C., mp.,
1994 (por.
obMm., lomuHHn-
xoBckmid . T,
1971)
72 X dropropabIeHIUT = (TOPOKAIMHIACTHHICHT baxenos A. T,
(fluorhornblende) 1998
73 16 dTopomMarnesnoap- NaNa(Mg,Fe)sSigO,(OH),, | Baxeros A. T,
(pBeacoHuT MOH. ap., 1990
(fluoro-magnesioarfved- (¢ropmarue-
sonite) 3uoapdhBeco-
HUT)
74 17 DTOpPOPUXTEPUT Na(CaNa)(Mg,F&)sSigOz- baxenos A. T".,
(fluororichterite) (F,OH), 1p., 1990, 1993
MOH. (proppuxte-
put)
75 X DdropdepporopHOICH- = ¢TopodepporreHuT KobsieB
JUT 10. C., np., 1994
(fluor-ferrohornblende (por. o0Mm.
tdropdepprdze-
HUTOBAs, baxke-
HoB A. T, 1992)
76 TepM. Yepmakut = 1) peppuuepmaxuT KoGsimes
(tschermakite) 10. C., np.,
1994 (por. ooMm.
YepMaKHTOBAs,
Baxenos A. T,
1992)
2) aIIOMMHOYEPMAKHT Kopunepckuii
B.T.u np.,
1998
77 18 Senut NaCa(Mg,Feé")s(SizAl)O2(OH),, | Baxeros A. T,
(edenite) MOH. ap., 1982 (por.
oom., 1. C. be-
nsHKEH, 1909)

W3 tabaunel 7 BUIHO, YTO:

— 18 Ha3BaHUil COOTBETCTBYIOT COBPEMEHHON HOMEHKJIAType
amM(u00JI0B (B KOJIOHKE 2 TaOJIHUIIBI OHH TPOHYMEPOBAHBI);
— 42 HazBaHHA SBIAIOTCS YCTAPEBIIMMU M JTUCKPEIUTHPOBA-

HbI COBPEMEHHOW HOMEHKIIATYpOil (B KOJOHKE 2 TaOJUIIBI ITOMEUYESHBI

3HAKOM «X»);
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— 9 Ha3BaHMi mMpUMEHEHbI K am(puOoIaM, OTHOCSIIUMCS IO
COBPEMEHHON HOMEHKJIATYPE K APYTMM KOHEYHBIM 4ieHaM (B KOJIOH-
Ke 2 TaOIHIIBI TOMEYEHBI 3HAKOM «—»);

— 7 Ha3BaHUH He 0003HAYaIOT KOHEYHBIH WIEH, a SBJISAIOTCS
TEpMHHAMH CBOOOJHOTO MOJIb30BaHUS (B KOJIOHKE 2 TaONHIIBI MOMe-
YEHBI «TEPM.»);

— 1 nazBanue (kynddepur) o003HaYaeT HEJOU3YUEHHBIH aM-
¢uboI, T. €. JaHHBIX, IPUBEASHHBIX B MEPBOUCTOYHHKE, HEOCTATOY-
HO JUIS €r0 TOYHON MASHTU(HKALMHK (B KOJIOHKE 2 TaOJIMLBI TOMEYeH
3HAKOM «?»).

HoMeHKknaTypHbIii aHaNM3 BCETO MaccHBa JaHHBIX MO aM-
¢ubonam MnbMeH, OonmyOJIIMKOBaHHBIX B JIUTEPATypE, MO3BOJUI BbI-
aBuTh emé 18 amdubonos, paHee He M3BECTHBIX. TakuMm o0pa3om, B
Hacrosuiee BpeMs B LITbMEHOTOPCKOM KOMILIEKCE U3BECTHO 36 MUHE-
PAJIbHBIX BHJOB (KOHEYHBIX WIEHOB) rpymmbl ampuoonoB. Bee onu
npuBeneHsl B Tabnune 8. B Ipunoxkenun | g kaxaoro MHUHEpalib-
HOTO BHJIa, B Ka4eCTBE ITOJTBEPIKAAIONIETO MPUMEpPa, IPUBOIATCS 110
1—2 xumuueckoMy aHaiu3y (B OTAENBHBIX CIy4asx — 3) ¢ KpHUCTal-
JoXuMH4YecKoH (HOopMyJIOH M KpaTKOH JIereHIo# (JIuTepaTypHbIH Hc-
TOYHUK, KpaTKas XapaKTEPUCTHUKA TeO0JOT0-MHHEPAIIOIHYECKOH 00-
CTaHOBKHU HAXOXKJCHHUS JNaHHOro am(uboyia) — BCEro 55 aHaM30B.
CTpyKTypa TabIHIEI § CIeayIomas:

— Bes TabnuIa pas3ziesieHa Ha MOATPYIIIBI U CEPHU B COOTBET-
CTBHMH C TIPUHATON B HacToAIIeH paboTe HOMEHKIATYPOi am(puOoIoB
(cMm. TnaBy 1);

— KoJIoHKa 1 — cuéTHag;

— KOJIOHKA 2 — TPUBOJIMTCS Ha3BaHUe aM(puOoIia B COOTBETCT-
BUH C COBPEMEHHON HOMEHKJIATYPOH Ha PYCCKOM M aHIIMHCKOM SI3bIKE;

— KOJIOHKa 3 — NPHBOIUTCS KPUCTAIUIOXMMHUYIECKast hopMyia
WeaNU3UPOBaHHAs, a TAaK)Ke CHHIOHHS M W30MOPQHBIA psAx MO Ka-
THOHY L Wiy policCTBEHHAs CBS3b (ISl aHATIOTOB);

— KOJIOHKA 4 — TIPUBOAUTCS MECTO TIEPBOM HAXOIKH (OIIFICAHMs)
JaHHOTO ampubona B MbMEHOropckoM KOMILIEKCE; B CIIydasx, KOraa
WMEFOTCS JIeTaJIbHBIE OMCAHMUsI KOHKPETHOTO aM(rOoia U3 JPYTrHX MeCT
WnbMeH, HHOTIa IPUBOIUTCS JIBA U JAXKE TPU MECTa HaXOAKH;

— KOJIOHKa 5 — TIPUBOJMTCS Ha3BaHWE JJaHHOTO aM(uOoa 1mo
MEPBOMCTOYHHKY (AaBTOPCKOE), MO KOTOPOMY HPOBOIMIOCH HOMEHK-
JaTypHOE YTOYHEHHE U JAETCS CChUIKA Ha 3TOT EPBOUCTOYHHK;

— KOJIOHKa 6 — MPUBOJMTCS CChIJIKA Ha HOMEP XMMHYECKOTO
ananmza B [Ipunoxenud |, moaTBEPkKIAOMIETO MPUHAIIICKHOCTD JTaH-
HOoro aM(dubona K KOHKPETHOMY MHHEpPAILHOMY BUAY (KOHEYHOMY
YJICHY).
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Tabnuya 8

AM$u00sb61 HIIbMEHOroOpCcKoro KOMILIEKca

Ne Hazpanue ®opmy.ia, CHHTOHMS, Mecto Haxonku | Hassammen | Ne
n/m | (pycck., aHriL.) u30MOp(HBIii psia, (mepsoe pa6ote aH.
POACTBEHHAs CBA3b OIIHCaHNE) (aBTOp(B1), B
ron) Hpu
JIOZK.
|
1 2 3 4 5 6
Hoarpynna Mg-Fe-Mn-Li- amduboJios
Cepust anHTOGH/LIHTA
1 | Awroduamr | o(Mg,F€");SigOx(OH), | r. Casembiyms- | Antoduumr, 1
(anthophyllite) pomo., cKast; (CumonoB
00p. momopd. psiz ¢ JHCTATHT- A. 1., 1949)
theppoanTodrIIATOM AHTO(UILTUTOBAS
nopoja
Cepusi :xepura
2 Keapur o(Mg,FEMsAl(SikAl,)- | 3amus 3eipsHoska, Kenpur 2
(gedrite) OxOH),, 03. b. Muaccoso; | (KopuHeBckuit
pomo., 6uoruroBbie kpu- | B.T., 1997,
00p. moMopd. psiz ¢ CTaJIOCTIAHIIBI 1p., 1997)
(heppoxxepuTOoM
Cepusi KYMMHHITOHUT-TPIOHEPHTA
3 | Kymmunrro- | oMg,F€"):Sk0:(OH), | Cemsmxumckuit | Kymmunrromur | 3
HUT MOH., OJIOK; (PacckazoBa
(cummingtonite)  06p. uzomopd. psix ¢ KYyMMHUHITOHHT- A. 1., 1990)
IPIOHEPHTOM MarHeTUTOBBIH
KBapLUT
Ioarpynna kanpumeBbIx aMm(pud010B
Cepust d1eHuTa
4 IneHuT NaCa(Mg,Fe")s(SiAl)- Kors 360; AKTHHOIUT 4
(edenite) O2OH),, AKTHHOJIUTOBAS (CumonoB
MOH., nopoja A. 1., 1949)
00p. n3omopd. psia ¢
(epposeHITOM e 1A 5
KPHCTaJUIBI
ampubona B KaJb-
LIUTOBOM TIPOX.
CHEHMTA
5 | ®epposgeHur NaCa(F€*Mg,)s- Bopopaszein 03. O6Mm. por. 6
(ferro-edenite) (SKAIO 2 OH),, b. Nuikyns — SIIEHUTOBAS
MOH., b. Tatkyuns, (BaxxeHor
00p. moMopd. psix ¢ rpadudeckas 30Ha A.T., op.,
9JICHUTOM TIerMaTuTa 1982)
6 | ®ropodeppo- NaCa(F&'Mg,)s- HIIIK; O6wm. por. 7
IMEHUT (SizAO2F,OH), CHJIMKATHO- thropdeppu-
(fluoro-fer- MOH., kapOoHaTHast 9ICHUTOBASI
ro-edenite) F-ananor ¢epposzneHnta ropoza (baxxeHOB
A. T, 1982)
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Ilpodonscenue mavnuyvr 8

1] 2 | 3 | 4 | 5 [ 6
Cepusi NapracuTa-raCTHHICHTA
7 Mapracur NaCa(Mg,Fe"),Al- B 0.05 km FO-10-3 O6Mm. por. 8
(pargasite) (SisAl 2)O2(OH),, HstiieBckoro TapracuToBast
MOH., Macc.; (BaxxeHOB
00p. moMopd. psz ¢ ampudommT A.T., op.,
(eppomapracutom 1978, 1982)
Ces. Geper 03. Iapracur 9
b. Muaccogo, (Kopunresckuit
I'panaroBas ropka; B.T., op.,
amdudommT 1998)
8 | Kammiinapra- (K,Na)Ca(Mg,Fe"),- Ces. Geper 03. I A 10
cur (ALF€™)(SigAl )02 OHY),, Kapacee;
(potassicparga MOH., IpaHaT-CKaIoJIHT-
site) K-anasor napracura amudooBas
nopoja
9 | Kamuiieppo- (K,Na)Ca(F&" Mg).- Ces. Geper 03. O A 11
napracur (ALFE*)(SigAl )Ox(OH),, | Kapacse; ckarro-
(potassic-fer- | wmon., K-ananor ¢eppo- | JutusupoBaHHbI
ropargasite) [apracura amudoIMT
10 | Marne3uora- NaCa(Mg, F€").Fe™- Koms 67; O6M. por. 12
CTHHICUT (SigAl )02 OHY),, TOJIEBOLIITATOBBI (Porman
(magnesiohas- MOH., [erMaTuT JL 51, 1956)
tingsite) 00p. usoMop. psia ¢ 3ar. 03. O6Mm. por. 13
TaCTUHICUTOM B. Nkynb; MarHesuajbHast
ampubommT TaCTUHICUTO-
Bast (baxeHOB
A.T., np.,
1982)
11 | Kammitmarue- (K,Na)Ca(Mg,Fe™), Ceg.-3aI1. 3K30- Tactunrcur 14
suoractuarent | (FE"AI)(SigAl)Os(OH), | koHTakT Muacku- | (Jlesun B. 5.,
(potassic-mag- MOH., TOBOT'O MACCHBA,; 1974)
nesiohastingsitg) K-ananor marsesuora- (heHHTH3UpOBaH-
CTHHICHTA HbIIA aM(puOOIHT
12 | Tacrunrcur NaCa(Fez*,Mg)4 Fet- Ko 303; kBapu- | Tactusreur 15
(hastingsite) (SicAl )02 OHY)y,, nosteBommaroBelii | (Jlesun B. 51,
MOH., [erMaTur 1974)
00p. m3omopd. psizt ¢ MK, C-B moc. Tactunrcur | 16
MarHe3MOracTHHICHTOM Crponeneit; MATHE3HATb-
ampubomut denu- | Hplii (baxxeHoB
TU3UPOBAHHBII A.T., op.,
1982)
13 | Kammiiracrun- | (K,Na)Ca(Fe€* Mg)sF€*- | Basa UI'3,cks. 1; | Tacturrcut 17
TCTHT (SigAl )0 OHY),, CHEHHTHI (JIeun B. 4.,
(potassichas- MOH., 1974)
tingsite) K-aHasor ractuHrcura
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Ilpodonscenue mavnuyvr 8

1 2 3 4 5 6
Bepumna Tactunrcur 18
r. Kpyrioii; MarHe3uasb-
TPaHUTHBIN ool (BaxeHoB
MHTMaTHT A.T., np.,
1981)
3arr. cki. VnmeMen- O0M. por. 19
CKOTO XP.; (baxeHoB
MHTMaTHT A.T., 1982)
14 | ®ropoxammii- | (K,Na)Ca(F&* Mg),Fe*- HILIK; QO6M. por. 20
TACTHHICHT (SisAl 2) O F,OH), CHJTHKATHO- KaJieBast
(fluoro-potas- MOH., kapOoHaTHasI (ropmarHe-
sichastingsite) | F-K-anasor racrusarcura nopoza 3HOTACTHHICH-
TOBast
(baxxenoB
A.T., 1992)
Cepusi cagaHaraura
15 | Amomunomar- | NaCa(Mg,Feé"):Al - Ceg. cxon Ca- | Marnesnoca- | 21
He3H0CajaHa- (SisAl3)Ox(OHY),, BEJBKYIIBCKOM JIaHATauT
raur MOH., comky; amduodo- (TlomsixoB
(alumino-mag-|  o6p. uzsomopd. psia ¢ JIAT KOPYHJICO- B. O, 1p.,
nesiosadanagaite ajoMUHOCAIaHATAUTOM JepKALIII 1998)
16 | Capamaramt NaCa(Fe",Mg)Fe*- P. JlemuioBka; CamaHaraut 22
(sadanagaite)| (SisAl3)OxOH),, MoH., (upcur (BaxxeHoB
00p. moMopd. psiz ¢ A.T., op.,
MarHe3UOCaHAArAUuTOM 1988)
17 | Kanmiicanana- (K,Na)Ca(Fe",Mg)s- P. lemunoBka; Tactunrcur 25
ramr FE*y(SisAl )Ox{OH),, MHACKUT (JIerun B. 1.,
(potassicsadana- MOH., 1974)
gaite) K-anasor cajanaranta
lenounsie cue- | Kammitdeppu- | 23,
HHTBI cazaHarantT 24
(mecto otbopa (baxxenoB
pod He A.T., op.,
yKa3bIBaeTCst) 1999)
Cepusi TpeMOJIHTA-()ePPOAKTHHOINTA
18 Tpemoaut 0CaMgsSigOs(OH),, - Tpemorur -
(tremolite) MOH., (MastaxoB
00p. moMopd. psx ¢ B. M., 1876)
(eppoaKTHHOINTOM Ko 360; AKTHHOJUT 26
ampuodommT (CumonoB
AU, 1945)
Ko 157, Tpemomur 27
ampuodomT (baxxenos
A.T., 1p., 1982)
19 | deppoakTuno- | 0CaF€e5SikO,(OH),, HIK; @eppoakTturO- | 28
JINT MOH., KaJIbLKT- 1 KBapll- | iut (BaxkeHOB
(ferro-actinolite)|  06p. u3omopd. psia ¢ amudoIoBBIE A.T., np.,
TPEMOJIUTOM JKWIKH B IIAPOK- 1999)
CEHOBOM CHEHHUTE
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Ilpodonscenue mavnuyvr 8

1] 2 | 3 | 4 5 | 6
Cepusi ropHOJICHAUTA
20 | Marnesuoropu-| 0Ca,Mg.Al(Si;A)O2- CpejtHsis 4actb Amdutcon 29
OJeHuT (OHY),, WibMeHcKoro (BaxkeHoB
(magnesiohorn} MoH., 00p. u3oMopd. psiic |  3alOBEAHHUKA; A.T., p.,
blende) (hepporopHoIIeHANTOM amdudoIHT 1982)
21 | ®eppumarne- | 0CaMgFe*(SANO - 10-3 03. O6Mm. por. 30
3HOrOpHOJIEH- (OHY),, B. Muaccogo; (BakeHOB
JTUT MOH., AQHOPTHUTOBBII A.T., mp.,
(ferri-magne- 00p. n3omMopd. psia ¢ amdudomT 1978)
siohornblende)| ¢eppudepporopuoaeHy- Kors 199; I A 31
TOM CKAIlOJINTOBAsI
Cepusl yepMaKHTA
22 | Amomunouep- | 0CaMgzAlx(SisAl )OO 3arL.oKp. Jep. Yepmakur 32
MAaKHT (OH),, Vpas6aeso, Boct. | (KopuneBckuii
(alumi- MOH., rpanuua UI'3; B.T., ap.,
notschermakite)  00p. usomopd. psizt ¢ amudoIIT 1998).
ATIOMUHO(EppOYepMaKH- Tan e, A 3
oM rpaHaT-LHOoM3H-
TOBBIH aM(UOOIUT
23 | ®eppuuepma- | 0CaMgaFe™5(SisAl )0 | Cerepree crmsiemsi | OGM. por. 34
KAT (OH),, pp- Benoit u (doMHHUKOB-
(ferritscher- MOH., Hsmesku; ckui I'. T,
makite) 00p. usomopd. psiz ¢ amudoIT 1971).
(bepprdeppouepMaKuTOM O, 06w, por. 35
03. b. Mmkyne; | uepMakuToBast
ambubdommT (BaxxeroB
A.T., 1p., 1982)
24 | deppudep- 0CaFe sF€"(SikAly)- | Onopuiit paspes QO6M. por. 36
pouepMaKuT O2OH),, o JIDIT; (Kyrerosa
(ferri-ferrotschert MOH., amudomT JL A, np.,
makite) 00p. usomopd. psia ¢ 1982)
(eppHIepMaKUTOM
Hoarpynna HaTpueBO-KaJIbLMeBbIX aM(pu0010B
Cepust puxTepuTa
25 Puxrepur | Na(CaNa)MgSisOOH),, B 3 km 10-B O6Mm. por. 37
(richterite) MOH., 1. CesHKHHO; (Porman
00p. moMopd. psx ¢ TIerMaTUT JL. 3., 1956)
(eppopuxreprToM C-B O6M. por. 38
1. CelsiHKHHO; (MBanos b. H.,
ampubon- ap., 1978)
MTMPOKCEHOBBIN
(benur
26 | ®dropopuxre- Na(CaNa)(Mg,F&)s- 1IK, C-B Puxtepur 39
put SigOxF,OH), 1. Ctpourerneit, (Baxxenos
(fluororichterite) MOH., Muacc; ¢utoro- A.T., np.,
F-anasor puxrepura nT-ampu- 1976)
00J10BBIH (heHUT
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IIpooonscenue mavnuyvr 8

1 2 3 4 5 6
Koms 97, Oroppuxrtepur | 40
IIE/I0YHbIC MeTa- (baxeHoB
COMATHTBI 110 A.T., np.,
arorurepoasuTam 1993)
27 | dropoxammii- | (K,Na)(CaNa)(Mg,F&)s- C-3 6eper O6Mm. por. 41
puxTepur SigOxF,OH), 03. b. Uikyne; | (MBanos b. H.,
(fluoro-potas- MOH., MUpOKCeH-ampu- 1p., 1978)
sicrichterite) F-K-anasor puxrepura 60J10BBIIi (heHHT
Cepusi kaToopuTa
28 | ®eppumarne- Na(CaNa)MgFe*- Bepx. Yckosa Marnesuoka- | 42
3H0KaTOOPUT (SizAO2AOHY),, KIII0Ya; Tadopur
(ferri-magne- MOH., amudonut denn- | Jlesun B. 51,
siokatophorite)|  06p. uzomopd. psiz ¢ TH3UPOBAHHBIN 1974)
theppukarodopurom
C-B Marresnogep- | 43
1. CensHKHHO, pukarodoput
ampubomT denu- (baxxenoB
TU3UPOBAHHBIIN A.T., op.,
1982)
29 | Kammiigeppu- | (K,Na)(CaNa)(Mg,F&), I'pynma 15-x Marnesuora- | 44
MarHe3noKa- FE"(SiAl)O2(OH),, koreit, FO-3 orpor CTHHICUT
TOOpHUT MOH., T. ®UPCOBO; (Porman
(potassic-fer- | K-anainor deppumarte- [erMaTuT JL. 2., 1956)
ri-magnesiokato 3HOKaTO(opHTa
phorite)
Cepus TapaMuTa
30 | M®eppumarne- Na(CaNa)MgFe* - FO-B 03. Tactuarent- | 49
3HOTAPAMUT (SisAl 2)O2(OH),, B. Nmkyns, MarHe3uajib-
(ferri-magne- MOH., ampudomT hern- HBII
siotaramite) 00p. n3omopd. psia ¢ TH3UPOBAHHBIN (baxxeHoB
(hepputapamMuToMm A.T., op.,
1982)
31| ®eppurapa- Na(CaNa)F&Fe*,- 10-3 sumokontakt |  Tacruarcur | 45
MHUT (SisAl )0 OH),, LIEJI0YHOTO Mac- (JleBun
(ferritaramite) MOH., CUBA; CUEHHUT B. 51.,1974)
00p. m3omop(. szt ¢ }O-B KoHT. Tapamur 46
(eppumaresoTapamu- IIEJTOY. Macc. . (baxeHOB
ToM amdubomur penn- | A.T., 1p.,
TH3UPOBAHHbBIN 1982)
32 | Kammiieppu- | (K,Na)(CaNa)(FEMg)s- K ces. Tactusrenr 47
TapaMuT FE"5(SibAl ) O2(OH),, ot p. Beoit; (JTeBun
(potassic-fer- MOH., MHACKHUT B. 4., 1974)
ritaramite) | K-ananor ¢eppurapamura
Baza UI'3, Bojo- Tapamut 48
MPOBOIHAS TPaH- (BPaxxenos
111esT; MUACKHUT A.T., mp.,
SKUJIbHBIN. 1988)
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OxoHuanue maoauyvt 8

1] 2 | 3 | 4 | 5 [ 6
Cepusi BUHUHTA
33 | ®eppuBnHunT | 0(CaNa)(Mg,F&h)Fe™ C-B @eppusrrunt | 50
(ferriwinchite) SigOs(OH),, 1. CeTsTHKIHO; (baxxenoB
MOH., KBapLIEBbIE KIJIKU A.T., mp.,
00p. momMopd. psx ¢ B (heHUTAX 1982)
beppudepposurramToM CesTHKHHCKAH OO0M. por. 51
610K, OOyXO0B- (PacckazoBa
CKMH y4acToK; AL, op.,
MarHeTUTOBBIE 1989)
KBapLUTHI
Cepus 6appya3ura
34 | ®eppubappya- | 0(Ca;Na)(Mg,Fé")sFe”,- | Paiion korm 18; Marnesuora- | 52
3UT (SizAO2A{OHY),, KBapII- CTHHTCHUT
(ferribarroisite) MOH., TIOJICBOIIIITATOBBII Ne 44
00p. moMopd. psx ¢ TIErMaTuT (Potman JI. 3.,
(beppudeppodappyasutom 1956)
3arm. Geper 03. Amdudon 53
b. Uuikynb,; (MBanos b. H.,
amuOoIoBbIi np., 1978).
(benur Deppu-
Oappyasut
(BPaxxenos
A.T., 1p., 1982
Hoarpynna HatpueBbIX aMm(pud010B
Cepust 3xepMaHHHTA-ap(BEICOHNTA
35| ®ropomarne- NaNa(Mg,Fe*)Fe*- HIIK; ®ropmarne- | 54
3no0apdeesco- SigOx(F,OH), (beHuT MUKpO- 3uoaphseco-
HHT MOH., KIIMH-aIbOUTOBBIN HHUT
(fluoro-magne-| F-anasnor marnesuoap- (BaxkeHOB
sio-arfvedsonite (BejicoHnTa A.T.,1998)
Cepusi riaykogana-pudeknra
36 | Marnesuopu- oNa(Mg,FE)Fe"s | Komp 65; Marnesuopu- | 55
OEeKHuT SigOs(OH),, C KBapIEM B OEeKUT
(magnesiorie- MOH., tpemmnax (enn- | (BaxeHoB A.T.
beckite) 00p. m30mop¢h. s TH3uposanroro | AP 1982)
prOeKHTOM IUIarMOTHENca

Hwxe npuBomurcst andaBUTHBINA CITHCOK amM(UOOJIOB, yCTaHOB-
NeHHbIX B VTBMEHOTOPCKOM KOMIUIEKCE Ha OCHOBE HOMEHKIIATYPHOTO
aHanm3a K Hadasry 2000 rozga. Criestyet oOpaTuTh BHUIMaHUE Ha Pa3HUILY B
HAaITMCAaHNH Ha3BaHUH aM(HOOJIOB HA PyCCKOM M aHTTIMHACKOM si3bIKax. Ha
PYCCKOM BCE Ha3BaHWsI MHILIYTCS CIUTHO, OJHUM CIIOBOM, HECMOTpS Ha
TO, YTO HEKOTOPHIE TEPMHHBI COCTABIICHBI U3 TPEX M JaKe YETHIPEX CIIOB:
Kamif peppr'Marae3no'katrooput. B aHMHHACKHX )K€ TepPMUHAX HCIIOIb-
3yI0TCS Ae(PUCHI, B HEKOTOPBIX CIIydasx 110 JBa.
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AndaBuTHBII cliUcOK aM(puG0JI0B,

ycTaHoBIeHHBIX B iibMeHOropckom Komiuiekce k Hagary 2000 r.

1.

BoOoNoOR~ODN
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A.]'llOMI/IHOMal"Hef!PIOCZUIaHaFaI(IT
(alumino-magnesiosadanagaite)

Anromunouepmakut (aluminotschermakite)

Antodpuaaut (anthophyllite)

T'acrunrcut (hastingsite)

Kenpur (gedrite)

Kamuiiracruarcut (potassichastingsite)
Kanniimarnesnoractunrcur (potassic-magnesiohastingsite)
Kanmiinapracur (potassicpargasite)

Kanuiicananaraur (potassicsadanagaite)

. Kanmii¢peppumarnesuoxarodopur (potassic-ferri-magne-

siokatophorite)

. Kanniigpeppurapamut (potassic-ferritaramite)
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Kanuiidepponapracur (potassic-ferropargasite)
KymmuHrronur (Cummingtonite)

Marnesuoractunrcur (magnesiohastingsite)
Maruesuoropuéaenaur (magnesiohornblende)
Marne3nopudexut (Mmagnesioriebeckite)

IMapracur (pargasite)

Puxrepurt (richterite)

Capanaraurt (Sadanagaite)

Tpemouur (tremolite)

®eppubappaysur (ferribarroisite)

®eppusununt (ferriwinchite)
®deppumarnesnoropudaenaur (ferri-magnesiohornblende)
®eppumarnesnokatopopur (ferri-magnesiokatophorite)
®eppumarnesnorapamur (ferri-magnesiotaramite)
®epputapamur (ferritaramite)

®eppudeppouepmaxut (ferri-ferrotschermakite)
®eppuuepmakut (ferritschermakite)

®eppoaxrunoiurt (ferro-actinolite)

®eppodaennr (ferro-edenite)

®dropokamumiiracrunrcurt (fluoro-potassichastingsite)
®dropoxamuiipuxrepur (fluoro-potassicrichterite)
®dropomarnesunoapgeencounur (fluoro-magnesio-arfvedsonite)
®dropopuxtepur (fluororichterite)

dropodepporaennt (fluoro-ferro-edenite)

Anennt (edenite)



I'JTABA 3
Oco0eHHOCTH XUMHYECKOI0 COCTABA U BOJIIOIUH
amM(pn60.108 N1bMeHOTOPCKOro KOMILIEKCA

Amoudomsr UnbMEHOTOpPCKOTO KOMILTIEKCA C Pa3HOM CTETIEHBIO
JETAIBHOCTH PACCMOTPEHB! B MHOTOYHCIICHHBIX CTaThX W MOHOTpa-
GUSIX PU PEIICHUH Te0JI0r0-MHHEPAIIOTHYECKUX 3a/1a4 — OIMUCaHKe
amdubona, Kak MHUHEPAIBHOTO BHJA; ONpEIeNICHHE TUIOMOP(GHBIX
ocobeHHOCcTel aM(pubosia pPa3ITUYHBIX MOPOJI; ONpEJeIICHHE 3aBHCH-
MOCTH cocTaBa am(pubona 0T COCTaBa MOPOJBI U YCIOBHHA 00pa3oBa-
Hus, Uit yeranosnerus P-T ycnosuit metamopdusma (baxxenos A. T
u 1p., 1965, 1976, 1978, 1981, 1982, 1986, 1988a, 19886, 1992, 1993,
1999; Wranoe b. H. u np., 1979; Kopunesckuit B. I'. u ap., 1997,
1998a, 19986; Jlesun B. f., 1974; Pacckazosa A. M., 1990; Port-
mas JI. 3., 1956; Cumonos A. W., 1949 u np.).

Hmeroniuiicst B HAIIEM pacOPsHKEHUU (PaKTHUSCKUN MaTepHall
o am¢udonam UnsMeHOropcKoro KoMIuiekca npusenés B [Ipumoxe-
Husix [ m 11, lll. CocraB MuHepanbHBIX BHIOB aM(puOOIOB B mpeenax
cepuil oTpaXE€H Ha KIIacCU(PHUKAMOHHOW nuarpamme (tadi. 9) u aua-
rpammax Si** — Na(B), Na(B)-Na+K(A) (puc. 1), a Haxox/eHue ycTa-
HOBJICHHBIX MHUHEPAIbHBIX BUIOB aM(pHUO0IOB B OCHOBHBIX THIIaX II0-
pon koMmIuiekca — B Tabumne 10.

Am@ubonst cepuu 30enuma B VITHMEHOTOPCKOM KOMITICKCE
OTBEYAIOT 3/IEHMTY (37ech U Hike cM. [Ipunoxenns I, I, Il Ne 4, 5),
(depposaenury (Ne 6) u ¢propodepporaenury (Ne 7) 1 ycTaHOBJICHBI
B aKTHHOJIUTOBOI M CHIIMKATHO-KapOOHATHOW MOPOAAX M IErMaTHTE
(tabmn. 10).

DJICHUT U3 aKTUHOIUTOBOM MOPOJIBI XapaKTePH3YEeTCs] MaKCH-
MaJIbHO BBICOKHM COJIep)KaHHEM KpeMHe3éMa W HU3KUM aITIOMHHUS,
npudeM, cymmapHoro konuuectsa Si+ Al Ha 0.12 ¢. e. He xBaTaer 10
MOJTHOTO 3aMOJTHEHHS TETPadIPUICCKHX MMO3HITHH.

Jns snenuta M GeppodieHNTa U3 CHIUTUKaTHO-KapOOHATHBIX
NOpoJ, HA00OPOT, PETUCTPUPYETCSI MUHUMAJIBHOE KOJIMYECTBO KpeM-
He3éMa IPU OTHOCHUTEIHHO BBICOKOM COZICp)KaHWH amroMuHus. Tetpa-
SIPUYECKUE MO3UIMU TONHOCTBIO 3aloNHEeHbl Si + Al ¥ KOJIMYeCTBO
AV kone6nerest ot 0.15 10 0.29 o. e.

Bapuanun kanbums B nozuyu B (1.62—1.76 ¢. e.) u Hatpus B
mo3utuu A (0.41—0.45 ¢. e.) B am¢pubonax cepun HE3HAUYUTEIHHEI,
a KoyiebaHusi cyMMbI 1nenoueit B mosuiimu A ot 0.5 no 0.75 ¢.e. o0y-
CITOBJICHBI Pa3HBIM cojepxkaHueM Kanus. COOTHOIICHHE JBYX- H
TPEXBAJICHTHBIX KaTHOHOB B no3unuu C 6mm3ko x 5:0.
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CocraB KaJbIIMECBBIX, HATPHEBO-KAJIbIUECBBIX U HATPHEBBIX

L5 MM
[1Ca NaNaCa
T; Fil Ric FRi:
Sig
1
|
B Az L_.l.-x—:.l
NaCa
ed FEd
Si;Al
w 3
R '

st dropodeppodieHnTa KONMNYECTBO HATPYSI M KAJTHS B TIO3UIIUH
A Oornee 1 ¢. e., BeposiTHEE BCEro, 3T0 00YCIOBICHO HEKAUECTBEHHOCTHIO
po0ObI ampubona.

Cepus napeacuma-eamcunecuma

P50 napeacuma-gepponapeacuma npeacTapieH MUHEPAILHBIMA
Buziamu: mapracutom (Ne 8, 9, 61), kanuiinapracurom (Ne 10, 62—65)
n kanmiigepponapracurom (Ne 11). OHM IPUCYTCTBYIOT B N3MEHEHHBIX
IpaHaT-LOM3HTOBBIX M TIPaHAT-3MHIOTOBBIX aM(UOOIHUTaX, ACCOLUH-
PYIOLIMX C TelaMH CEepPIEeHTUHUTOB, I'PaHAT-CKaNONUT-aM(pHOOIOBBIX
MOpPO/IaX ¥ PEIKO B aM(pHOOIUTAX TPUYPOUCHHBIX K METaMO(HICCKUM
tommam (tabxn. 10). BrepBele i TeppUTOPUE 3alOBEITHHUKA MapracuT
HaliieH B aHopTtuToBoM amduboiute A.T. baxkeHOBBIM W onmcaH
Kak «rmapracuroBasi poroBas oomanka» (baxenoB A.I. m np., 1978).
B. I'. Kopunesckum (1998) B ampuOoI1-rpaHaT-XJI0pUTOBOM MOPOJIE OI-
penereH amguOoI Kak mapracut xene3ucTbiid. CymMMa HaTpus + Kajus
B IO3UIINHK A B 3TOM amMduOoIIe (B pa3HbIX 3epHax) konedaercs ot 0.39
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amM(pu60,108 NJIbMEHOrOpCKOro KOMILIEKCa

Tabnuya 9
LM
[INaCa NaNa
Win EWin Eck FEck
Sig
Ty | arf
thien ", iFin 0
[1 Ca NaNaCa
mHb FHb mkt Kl
Si-Al
w’
¥
|
.
fmib fFHD Ikl it
! i T
NaCa
Parg FParg
SigAl, o
¥ ]
[N
r -I )
8ot m P
mHast % -_3 x  Hast
—_— N
SisAl 5

10 0.52 ¢. e. ¥ COOTHOIIEHHE ABYX- TPEXBAICHTHBIX KATHOHOB B I10-
sunn C COOTHOCUTCS Kak 3:2, YTO HETUITHYHO ISl aM(HOOIIOB CepUr
napracuta. AHanu3 coctaBa ampuOOIa ONpenesieH Ha MHUKPO30HIE,

OJHAKO HE€ YKa3bIBA€TCA CTaHAApT, KOTOpHﬁ OBUT MCIIOJIH30BaH npu
BCICHHUH aHaJIM3a.
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Oxonuanue maoauyot 9

LsM»
[TN&
Ie] FiE
Sig
mHib l‘:,l' : Rb
[INaCga NaNg
aHar Fear Myl Fiyh
Si/Al
Bar {FBar IRyt 1Pt
[ICa NaNaCa
8 Teaher F Techar amTar aTar
SigAl, || H5
4 » fTar
[ ]
& fmTar
NaCa
amGand adad
SisAl3
P
‘L*
il ]
m&ad Sad
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Yenosnvie obosnauenus.

-, i ® s 9 =RE! 7 A d
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® 2 + 7 M @is A wel
H o4 % A ol iz ﬂ- iG WA
Ipumeyanus: 1 — 6 n3 amMpuOOIUTOB MeTaMOP(OUIECKUX MOPOJ:

1 — CeNSIHKMHCKOH TOJIH, 2 — WIEMEHOTOPCKOW TOJNIH, 3 — BHITHEBOTOP-
CKOH TONIH, 4 — HEPACUWICHEHHBIX, 5 — WU3MEHECHHBIX, 6 — aCCOLUUPYIO-

X C CEpIEeHTHHUTAMH; 7 — W3 IUIATMOTHEHCOB, 8§ — W3 MUTMAaTUTOB;
9 — wu3 cuenntoB; 10 — 14 — wu3 ¢enuror: 10 — ampuOOIOBBIX,
11 — am¢pubon-nupokceHoBsIX, 12 — mupokceH-aM(ub60n0BbIX, 13 — am-
(hpub0I-0MOTHTOBBIX, 14 — HepacwieHeHHBIX; 15—17 — W3 MHACKUTOB,

15 — amdpubonoBeIX, 16 — ampuO0I-GMOTUTOBEIX, |7 — HEpacUJICHEHHBIX;
18 — u3 dupcutos; 19 — u3 canapinToB; 20 — U3 MerMaTuToB; 21 — U3 KU
IBIUICKOTrO THNA; 22 — M3 CHIMKaTHO-KapOOHATHBIX MOPOJX; 23 — U3 ak-
THHOJIUTOBO# TIOPOJIBL.

Hamu BBINONHEH 3HAYHMTENBHBIH O0BEM MHKPO3OHIOBBIX
omnpezeneHnid cocraBa ampudonIa U3 BceX pa3HOCTEl MOPOA AaHHOTO
pationa (cm. [Ipunoxernune II) 1 TOITEKO COCTaB KpaeBOI 4acTH OJTHOTO
u3 3epeH am(puboiIa COOTBETCTBYET MHHEPAIBHOMY BHAY —
Mapracur, T. €. CyMMa HaTpui + kanuii B mo3uiuu A pasHa 0.53 ¢. e.,
OJTHAKO COOTHOIICHHE JIBYX- TPEXBAJCHTHBIX KaTHOHOB B Mo3unuu C
cocrasisieT 3:2 (Ne 61).

JlocToBepHO ~ mapracuTy ~ OTBEYalOT  BhIIIEyKa3aHHbBIE
ampuboner, mapracut (Ne 61) mpencTaBisSeT TMEPEXOMHYIO OT
ATIOMUHOYEPMAKUTA K TIAPracUTy PasHoOCTh, a amdudonsr (Ne 146,
148—151) oTHEceHBI HAMU K aJIIOMHHOYEPMAKHUTY.

[Mapracut u3 aHOpTHTOBOrO amM(puOOINTa HMEET BBICOKOE
coziepkanue kpemHeséma (6.48 ¢. e.), Huzkoe amomunus (2.14 ¢. e.),
okTadapuueckoro  amomuams  (0.62  ¢. e) W TUTaHa,
BBICOKOHATPUEBBI W TIOYTH HE cOAepXUT Kanusa. COOTHOLICHUE
JIByX- TpPEXBaJCHTHBIX KaTHoHOB B mno3uiuu C paBHo 4:1. Ilo
OCOOEHHOCTSIM COCTaBa MapracuT M3 aHOPTHTOBOrO amduobonuTa
WITbMEHOTOPCKOTO  KOMIUIEKCa CONOCTaBUM C TapracuTaMd W3
MIPOXKMIIKOB COCTaBa rpaHar + ampuboI + 1miarnokiia3 B ©i3MEHEHHOM
JIBYTIHPOKCEHOBOM Tab0po W W3 TpaHaT-IIOM3UTOBBIX aM(pHOOIUTOB
CEBEpPO-3alla/IHOTO M I0KHOTO 3K30KOHTaKTa Bolikapo-ChIHBHHCKOTO
maccusa (IIpunonsipueiii Ypan) u n3 ampuOOIUTOB SHIOKOHTAKTHOM
30HKEI Kemmupcaiickoro maccusa (FOxHbrit Ypar).
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Puc. 1. Bapmammu Si**—Na(B), Na(B)—Na+K(A) B ampuGonax
VipMeHOTrOopcKOoro KoMIiekca. Y cil. 0003H. cM. Tabi. 9

54



Tabnuya 10
PacnpocTpanenre MUHePAJILHBIX BUAOB IPYNIILI aM(pHuO0I0B B IOPOAAX
HNnbpMeHOropeKoro KoMiiekca

Iopoma | 1 2 3 4 5 6 7 8 9 10| 11} 172

Ed +
FEd + +
FFEd + +
Parg +
KParg
mHast +
KmHast | +
Hast + + + + + + +
KHast + + + + +
FKHast ?
Sad + +
KSad + |+
amSad +
Tr +
fAkt + +
mHb +

fmHb + +

aTscher +
fTscher + + +
KfTscher
fFTscher| +
Ric ? +
FRic
FKRic +
fmKt
KfmKt + +
fTar + + +
KfTar +
fmTar +
fWin +
fBar + +
FmArf +
mRib +

+ + + +

+
+

+

+

Ilpumeuanue: 1— B amdubommTax MeTaMOpPPHUIECKUX OO,
2 — B mopojax, aCCOLMHUPYIOLINX C CEPIICHTHHUTAMH, 3 — B IIarHOTHEicax,
4 — B murmaTutax, 5 — B Qenurax, 6 — B MHACKUTAX, 7 — B CHCHUTAX,
8 — B dupcurax, 9 — B cannmpmtax, 10 — B mermarurax, 11 — B xumax
abNuiickoro tuna, 12——B CHINKaTHO-KapOOHATHBIX ITOPOaX.
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[Mapracut u3 TpaHaTOBOrO TOPOJICHANTA C KOPYHIIOM U TepIIH-
HUTOM, B OTJHMYHME OT BBINICOMHUCAHHOTO, HHU3KOKPEMHE3EMHCTHIN
(5.98 . e.), BeicokornmuHO3EMHUCTHIH (3.11 ¢. €.) 1 MeHee HaTPUEBBIH,
cojiepkuT Ooublie THUTaHa W Kanusa. COOTHOIIEHHWE ABYX- TpexBa-
JICHTHBIX KaTHOHOB B mo3urnmu C 6ymsko k 4:1. TTo cocTaBy OIH30K K
ATIOMIUHOYEPMAKUTY M3 TpaHaT-aM(UOOI-XJIOPUTOBBIX TOPOX (CM.
Tabn. 11), ornuyaercst TOMBKO 4yTh OOJNBLIMM COACpPKaHHUEM HATpPUs
(Ha 0.1—0.12 ¢. e.) u xamust (Ha 0.1 ¢. e.).

Kanmiinapracut w3 rpaHar-ckanonut-aM(puOOIOBON MOPOIbI
UMeeT TpeAesbHO HHU3KOoe sl aM(UOOIIOB 3TOW CEepUH KOJIMYECTBO
kpemHe3éMa U Beicokoe THTaHa (0.16—0.20 ¢. e.), amromuHUS U
KaJIbIIMsl, KOTOPBIA MOJHOCTBIO 3aMONHIET MO3MNUI0 B, a B mo3uuuun
A 3anumaet 10 0.08 ¢. e. Conepxanue HaTpusi B MO3MLIUU A KOJeO-
netcst ot 0.12 1o 0.37 ¢. e. u xamus ot 0.38 mo 0.49 ¢. e. (Tabmn. 11).
COOTHOIIIEHHUE JIBYX- TPEXBAIECHTHBIX KATHOHOB B M0O3uIi C COOTHO-
cutcs kKak 3:2 unu 4:1. Kpucrannel kanuiinapracuta UMEIOT HEOTYET-
JHMBYEO 30HANBHOCTh, BBIPAKCHHYIO B YBEIIMUCHHH KOJIHYECTBA
= A 0.1 ¢. e. kanbIMs OT IIEHTPa 3epHA K Kpato. B oTAeIbHBIX 3epHax
LEHTpalIbHast YaCTh OTBEYAET 10 COCTaBY KaMiMarHe3uOraCTUHICUTY
Ne 71—72).

P50 eacmunecuma-maenesuocacmunecuma TPEICTABICH Bce-
MU H3BECTHBIMH MHUHEPaJbHBIMH BUJIaMH — MAarHe3MOracTHHICH-
ToMm (Ne 12, 13, 66—70), kaauiimarnesmoractuarcurom (Ne 14,
71—73), ractunrcurom (Ne 15—16, 74-84),xaaumiiracTHHICHTOM
(Ne 17—19, 85—87) u ¢propokammiiractunarcurom (Ne 20). Camprit
pacmipocTpaHeHHBIH ampuO0a B oposax komrmiekca (tabmn. 10). Xa-
pPaKTEepHBI MPEJCTABUTENh B MOPOJaX, UCIBITABIINX PA3HOOOpA3HbIC
HaJIO>)KEHHBIE TPOIIECChl — TUIArHO- M KaJMEeBYIO TpaHUTH3aIMIo, (e-
HUTHU3ALHUIO0, CKAITOIUTU3ALHUIO H JIP.

B Ttabnuue 11 npuBeneHbl cpelHUe 3HAYEHUS W KojeOaHHS
DIIEMEHTOB B KPHCTAIIOXMUMYECKOH (opmyne amMpuOOIOB cepuu
TaCTHHTCUTA M3 OCHOBHBIX THIIOB IIOPO]] KOMIDICKCA.

B psay meramopduueckux mopoja: M3MEHEHHbIH aM(puOoIuT—
TUIATHOTHEHC—MUTMATUT Jisi aMuboiIoB, cooTBeTcTBeHHO MHast,
KmHast, Hast — mHast u Hast — Hast u KHastuctpupyercst yse-
TueHne kpemuesema ot 5.99 ¢. e. 1o 6.26 ¢. e. u Harpus ot 0.54 1o
0.74 ¢. e. npu ymenbIeHny amoMuHUA OT 2.18 ¢. e. 10 1.90 ¢. e. u
okTasapuueckoro amomunus ot 0.29 ¢. e. 10 0.12 ¢. e.

Jis  MarHe3uoracTUHICUT-TACTHHICUTOB W3 IJIATHOTHEHCOB
xapakTepHo Hanbosee mosHoe (o 1.0 ¢. e.) 3amomHeHNE TO3UIHA A,
MPU BBICOKOM KOJIMYECTBE HATPHUsI W HU3KOM Kanus. COOTHOIICHHE
JIBYX- TPEXBAJCHTHBIX KaTUOHOB B mosunmu C B MarHe3MOTracTHHT-
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CUT-TaCTHHICUTaxX paBHO 4:1, Torga kKak B KaJMWMarHe3MOTacTHUHT-
CHUT-KaJuHracTuHrcurax — 3.2.

MarHe3uoracCTHHICUT-TACTUHICUT U KAIIMATACTUHTCUT B (heHH-
Tax UMeeT Oosiee HaTPUEBO-KAIMEBBIA U YyTh MEHEe KaIbLUEBBIH CO-
ctaB (Tabn. 11). CooTHOmEHHE TBYX- TPEXBAIEHTHBIX KaTHOHOB CO-
CTaBJISIET COOTBETCTBEHHO 4:1, 3:2 m 4:1.

I"acTHHTCHUT M KaTMHTaCTUHTCUT M3 MHACKHTOB U MarHe3uora-
CTHHTCUT U3 CAHJBIMTOB OXapaKTEPHU30BAHbI XUMHUYCCKMMHU aHAU3a-
MH, MEPECUYeT KOTOPhIX, HA KPUCTATUIOXUMHUYECKHE KOA(DDUIIMESHTHI
naet u30bITok (>1.0 . e.), 1o 0.3 ¢. e. nepenonHeHus MO3ULUH A.

Nmeercs HECKONBKO OOBSCHEHWH TakOMy Marepuaiy: HepBoe

— 3arpsA3HEHHOCTH P00, BTOPOE — «HE CBS3aHO C OIMHOKAMHU
aHajM3a WIM  TIePeCYETOB  KPUCTALUIOXMMUYECKUX  (opmyd,
HabmronaeTcs JUIS OTJIENBHBIX HaTPHUEBBIX am¢uoosoB

(apdBenconntoB n ap.)» (baxenoB m np., 1982). Hame wmuenwue,
KOTOpOE, KOHEYHO, TPeOyeT MPOBEPKH, KOJIUYECTBO HATPHS + Kalusd
OoNbIIeM €NUHWIBI B BBINIEYKa3aHHBIX amM@uOoiIax 00yCIOBIEHO
30HAJTBHOCTBIO 3€PEH MO HATPHUI0 W KAIBIHIO, YTO HEBO3MOXHO
YCTaHOBUTh IIPU IPOBEPKE  YHCTOTHI IMPOOBI B HMMMEPCHOHHBIX
mperapaTax mepei  BBINOJHEHHEM aHaiu3a mpoObl  amdubona
CTaH/IaPTHBIM XUMHYECKUM METOJIOM.

Marse3noracTUHICUT M3 IIETMaTHUTOB Haubojee KpeMHe3&MU-
CTBIN ¥ HU3KOTJIMHO3EMUCTHIH. ConepKaHre alfOMUHUS B IIECTEPHOMN
KOOPAMHALIMK B €r0 COCTaBE OYE€Hb HU3KOE MM OTCYTCTBYET IOJHO-
cTbio (Tabn. 11). CooTHOIIEHHE BYX- TPEXBaJICHTHBIX KaTHOHOB B
no3utiu C paBHO 4:1.

Marue3noracTHHI CUT-KQJIMMTaCTHHICUT B T'PaHaT-CKaIOJIHT-
am(pu60II0BOI TOpOJE MPEAENbHO KaJbLIMEBBI ¢ HU3KUM COJIEprKa-
HUEM KpeMHe3EMa M HaTpHs, BRICOKHM — afoMuHHA. COOTHOIIICHUE
JIByX- TPEXBAJICHTHBIX KATHOHOB B MO3UIK C COOTBETCTBYET 3:2.

Amepuboner cepuu cadanacauma B VIBMEHOTOPCKOM KOM-
IJIEKCE OTBEYAIOT aJlOMHHOMarnesnocaganaraury (Ne 21) cagana-
rauty (Ne 22, 88) u kammiicamanaranty (Ne 23—25). OnpenesneHs! B
BBICOKOTJIMHO3EMHUCTBIX MOPOIaX.

AJIOMIHOMArHe3HMOCaaHarauT yCTaHOBJICH B KOPYHICOIEP-
xKameMm aMm(ubonuTe, XapakTepu3yercsi MaKCHMAIbHO BBICOKUM CO-
Jiep’KaHueM aIIOMUHHS U OKTadapudeckoro amomunus (1.07 ¢. e.),
HanOoJiee KalbIeBbIi, MCHEe HATPUEBBIN U KalieBbId (Tadi. 11).

Cananaraut B GUpPCUTE U MHACKUTE OTIIMYAETCS 00JIee HU3KUM
KOJIMYECTBOM QITFOMHHUS, IIECTEPHOTO AJTFOMHUHHUS, OOJBIIMM HATPUSI
u kanus. Haxomures B acconmanuu ¢ aMm(puOonaMu cepuii racTUHICH-
Ta U TapaMHuTa.
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Tabnuya 11

Cpennee conep:kanue (B YMCJIMTeNIe) H BapHanuy (B 3HaMeHaTele) KPUCTAIOXHMIYeCKHX Kod(¢punmnenToB B ambpudonax u3

Pa3IUYHBIX THIIOB 0poJ M1bMeHOropcKoro KomMiiekca

opoxa Si Al AlY Ca Na K SA F
1 3 4 5 6 7 8 9 10
Cepus mapracura

2b 5.58 3.22 0.8 2.0 0.28 0.45 0.7 56.3

5.5-5.7 3.1-33 0.7-0.8 1.96-2.0 0.1-04 0.4-0.5 0.5-0.8 33-58
Cepusi racTuHrCHTa

la 5.99 2.18 0.29 178 0.54 0.32 0.7 55.4
5.8-6.3 1.9-2.4 0.03-0.5 1.6-1.9 0.5-0.6 0.2-0.4 0.6-0.7 50-56

2b 5.61 3.10 0.71 2.0 0.28 0.34 0.61 58.1
- - - - 0.2-0.3 0.2-0.4 0.6-0.7 56-62

3 6.23 1.94 0.12 1.86 0.74 0.2 0.78 50.9
6.2-6.3 1.8-2.1 0-0.2 1.8-2.0 0.7-0.8 0.19-0.21 0.6-1.0 42-60

4 6.26 1.9 0.16 17 0.61 0.35 0.68 70.6
6.1-6.5 1.6-2.4 0-0.4 1.6-1.8 0.5-0.8 0.3-0.4 0.6-0.9 68-76

5 6.1 2.08 0.18 1.62 0.87 0.42 0.91 64.6
5.9-6.3 1.9-23 0.1-0.3 1.5-1.8 0.6-1.0 0.4-0.5 0.8-1.0 53-70

6 5.79 2.58 0.37 1.68 1.0 0.53 1.25 71.9
5.6-5.9 24-2.8 0.3-0.4 1.6-1.7 0.7-1.3 0.3-0.9 1.1-1.3 65-79

7 5.64 2.81 0.45 1.68 0.84 0.47 0.94 86.8

8 6.04 2.3 0.34 16 0.68 0.48 1.16 54.4
5.9-6.2 2.1-25 - - 0.6-0.8 0.4-0.6 1.1-1.2 50-59
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TIpoooncenue madauywt 11

1 2 3 4 5 6 7 8 9 10
9 2 63 17 0.03 1.88 0.68 0.3 0.86 46.1
- - 0-0.05 1.8-2.0 0.6-0.7 - 0.8-0.9 44-49
Cepusi cajianaranta
la 2 54 34 0.81 1.8 0.8 0.34 0.95 53.7
5.3-5.5 3.1-3.7 0.5-1.1 1.7-1.9 0.5-1.1 0.2-0.5 0.6-1.3 41-67
3 2 64 1.86 0.26 1.67 0.36 0.28 0.31 54.8
6.3-6.4 1.8-1.9 0.2-0.3 1.6-1.7 - 0.2-0.3 0.2-0.4 51-59
8 2 5.42 3.26 0.67 1.82 0.7 0.5 1.04 80.2
- - 0.6-0.7 1.8-1.9 0.6-0.8 0.5-0.6 1.0-1.1 79-82
Cepust ropaOiieHIUTa
la 10 6.58 179 0.37 1.78 0.46 0.1 0.34 38.0
6.5-6.7 1.6-1.9 0.2-0.5 1.6-1.9 0.3-0.6 0.03-0.2 0.2-0.5 9-53
1b 5 6.58 1.68 0.2 1.76 0.25 0.16 0.18 54.2
6.4-6.6 1.6-1.7 0.0-0.3 1.7-1.9 0.2-0.3 0.04-0.3 0.04-0.3 52-57
2d 11 6.86 1.76 0.62 1.87 0.27 0.05 0.2 34.2
6.6-7.2 1.3-2.1 0.4-0.7 1.8-1.9 0.1-0.4 0-0.1 0.1-0.3 32-36
2e 29 7.04 154 0.58 1.82 0.49 = 0.31 20
6.6-7.4 1.0-2.2 0.4-0.8 1.8-1.9 0.2-0.7 - 0.1-0.5 15-26
Cepuist uepMakuTa
la 8 6.16 2.13 0.39 175 0.44 0.2 0.2 58.1
6.1-6.4 2.0-2.3 0.3-0.6 1.6-2.0 0.2-0.6 0.1-0.3 0.1-0.3 56-60
1b 16 6.26 2.2 0.35 1.76 0.3 0.31 0.38 51.4
6.0-6.5 1.8-2.5 0.2-0.4 1.7-1.8 0.2-0.3 0.2-0.4 0.2-0.5 40-61
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Oxonuanue mabauywt 11

1 2 3 4 5 6 7 8 9 10
2a 21 2.7 3.37 1.07 1.87 0.42 0.09 0.37 44
5.6-5.8 3.1-3.6 0.9-1.3 1.8-2.0 0.3-0.5 0-0.1 0.3-0.5 38-54
2c 15 6.0 3.06 1.06 187 0.37 0.07 0.31 39.7
5.9-6.1 2.7-33 0.8-1.2 1.8-2.0 0.1-05 0-0.1 0-0.4 36-45
7 2 53 3.37 0.67 1.62 0.62 0.65 0.89 87.4
- 3.3-34 0.6-0.8 15-1.7 0.5-0.7 - 0.8-0.9 86-88
Cepus puxTepura
5 7.65 0.38 0.04 0.99 1.46 031 0.76 39.7
7.5-7.8 0.2-0.6 0-0.1 0.7-1.2 1.1-1.7 0.2-04 0.6-0.9 15-56
Cepus katadoputa
la 3 7.29 0.7 = 115 117 0.3 0.62 40
10 7.0-75 0.5-0.9 - 1.0-1.3 1.0-14 0.3 0.6-0.7 40-41
Cepus TapamMuTa
5 5 6.16 2.01 0.17 1.36 1.19 0.39 0.95 70.8
6.1-6.2 18-21 0-0.3 1.3-15 09-14 0.3-0.4 0.7-1.1 62-79
6 7 5.96 2.42 0.38 131 1.22 0.46 0.99 83.2
5.8-6.2 2127 0.2-0.5 12-14 1.0-15 0.4-0.6 0.8-1.2 74-87
Cepus Gappyasura
5.9 3 1.28 0.59 - 114 1.06 0.16 0.37 42.3
7.0-75 0.5-0.8 - 1.0-14 0.9-1.3 0-0.2 0.3-0.5 3945
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KanuiicaganaranT u3 1MIeJI0YHOTO CHEHUTA HaUMEHEE KajlbIlhe-
BBIl, ¢ HaHOOJIee HU3KUM COJIep)KaHHEM HATPHs B TMO3UIUH A, acco-
HUUpyeT ¢ aM(prOOJIOM CepHH TApaMHTA.

CooTHolIeHNE IBYX- TPEXBAJIICHTHBIX KaTHOHOB B no3uuuu C B
HUX paBHO 3:2.

Amehubonwr cepuu mpemoauma B UITbMEHOTOPCKOM KOMILIEKCE
npeacTaBieHbl TPeMoauToM (Ne 26, 27) B aKTHHOJHMTOBBIX, 110 METa-
ynbTpabasuram, nopoaax u ¢geppoakruHoauTom (Ne 28, 89—90) B
KanbIHUT-aM(BUOOIOBBIX U aM(PUOO0JI-KBAPILIEBBIX C KAIBIUTOM JIHH3aX
B cueHute. OcoOEHHOCTBIO cocTaBa aM(UOOJIOB SABIAETCA OYEHb HU3-
KOE COJ[epIKaHHe ATIOMHUHHS M HeZocTaTok Kommdecta Si+Al"Y wis
MIOJTHOTO 3aIIOTHEHUS TETPadIPUIECKIX MTO3HIUH.

s amgpubonos cepuu copubrenouma B WIIbMEHOTOPCKOM
KOMIUIEKCE YCTaHOBJICHBI MHHEpAIbHBIC BHIBI — MArHe3HOTOpHO-
JeHgut (Ne 29, 91—129) u ¢peppumarneznoropudaseHauT (Ne 30—
31, 130—45). OnuH U3 OCHOBHBIX MOPOA00OPA3YIOIIUX MHUHEPAJIOB
pa3zHoo0pa3HbIX aMpuoomuTOoB (Tabd. 10).

deppumMarHe3snoropHOICHIUTBI anoauadazoBbix (?) rpaHaTo-
BBIX aM(pHUOOINTOB CEINIHKUHCKON TOJIIIN, PAaHATOBBIX U SMHIOTOBBIX
aM(UOOTUTOB MIBMEHOTOPCKOI M BHITHEBOTOPCKON TOJNI OJU3KHU 10
coctaBy. JlJIsl MOCIEAHNX PETUCTPUPYIOTCS OoJiee BRICOKOE KOJIHYIECT-
BO OKTa®pUUECKOT0 AJTIOMUHHUSA U HaTpHs, OoJiee MOJIHOE 3ar0IHEHHE
mo3uIu A ¢ mpeoOnaganneM HaTpus Haja kanwmeM (tabm. 11). Coot-
HOUICHHE JBYX- TPEXBAJCHTHBIX KaTHOHOB B nosuimu C B deppumar-
HE3UOTOpHOJIEHINTAX arnoanada3oBbiX (?) rpaHaTOBBIX aM(QHUOOIUTOB
orBevaer 4:1 u 3:2, ¢ mpeobiaganueM NEpPBOrO COOTHOIICHHS, a B
aM(puOOIUTaX HMIBMEHOTOPCKOW W BHIIHEBOrOpcKou tommy — 4:1.
CopeprkaHus TUTaHa B MX cocTaBe kosebmoTes ot 0.1 mo 0.17 ¢. e.
OO0pa3yroT 30HANBHBIC KPHUCTAJUIBI C KaJIHEBBIM (DeppHYepMaKUTOM
(cM. am(uOOIBI cCepUU YSPMaAKUTA).

Jist MarHe3sumoropHOJIIeHAUTOB K3  amM(puOoIuT-01aCcTOMUIO-
HHUTOB, ACCOIMUPYIONIMX C CEPIICHTUHHTAMHU XapaKTEpHO OoJblilee,
TI0 CpPaBHEHUIO C (eppUMarHe3MOrOpHONCHANTaMH, COAEpKaHUE KPeM-

Ipumeuanua: 1 —u3 amdubdoauTOB METaMophuUecKux nopos; la —
CEIISIHKUHCKOM, MIIbMEHOTOPCKOM M BHIIIHEBOTOPCKOM Toui, 1b —u3 rpana-
TOBBIX aM(puboauTOB (IHaba3oBbIX); 2 — M3 MOPOJ, ACCOLUPYIOIIHX C Cep-
MCHTHHUTAMHU: 28 — TPaHaT-IIOM3UTOBBIX M TPAHATOBBIX aM(UOOIHUTOB;
2b — rpanar-ckamonMTOBBIX MOPOA; 2C — rpaHaT-aM(puOOI-XJIOPUTOBBIX
nopox; 2d — oSounoToBbIX ampubonuToB; 2 — w3 ampubo-
[UIarMOKJIa30BBIX MOPOA; 3 — W3 IUIaTMOTHEWCOB; 4 — M3 MHIMAaTHUTOB;
5 — u3 denunroB; 6 — U3 MHACKUTOB; 7/ — M3 LIEIOYHBIX CHEHUTOB; 8 — U3
¢dupcutoB; 9 —u3 canapmToB; 10 —M3 MErMaTUToB.
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He3EéMa, allOMHUHHS M OKTa3JpHYECKOro aJlOMUHHSA, MCHbIIEE THTAHA
u kamus (tadn. 11). Mmeror 30HanbHOCTB, 00YCIOBIEHHYIO BO3pacTa-
HUSIMU KpeMHe3€Ma M KaJbLUs, IpH YObIBAHHU aJFOMUHHS U HATPHS
oT 1eHTpa 3epHa K kpar (Ne 96—99). CooTHolieHue IByX- TpexBa-
JICHTHBIX KaTHOHOB B no3unmu C cocrasser 4:1.

Marne3noropHOJIeHANTH  aM()UOOJ-TUIATHOKIIA30BBIX  [TOPOX
HMEIOT II0YTH aHAJIOTMYHBINA COCTaB U 30HAJIBHOCTD, IPU O0Jee BBICO-
KOM KoJimdecTBe KpemHe3eMa W Hatpus (Tabn. 11). CooTHomieHme
JIByX- TPEXBAJIICHTHBIX KATHOHOB B HUX paBHO 4:1.

Amepuboner cepuu wepmarxuma B IMTbMEHOTOPCKOM KOMILIEKCE
TIpeCTaBICHH aJloMuHoOYepMakuToM (Ne 32—33, 144—174), ¢ep-
pudepmakurom (Ne 34—35, 175—191), kanueBbIM (peppuuepma-
kutoM (Ne 192—212) u deppudeppouepmakurom (Ne 36, 213).
OnvH 13 TIaBHBIX MOPOI000Pa3yIONIMX MUHEPAJIOB T'PAHATOBBIX aM-
(ubOJIMTOB, TPAHAT-IIOM3UTOBBIX aM(pUOOIUTOB U MX U3MEHEHHBIX
pa3HOCTEH, aCCOLMUPYIOLIHUX C CeplieHTUHUTaMH (Tabi. 10).

AJIOMIHO- U (peppUUEPMaKHTBl B TPAHAT-IIOM3UTOBBIX aMdu-
OonmuTax M cIa0OM3MEHEHHBIX UX Pa3sHOCTAX UMEIOT MPEAETbHO HH3-
KOKPEMHE3EMUCTHIA U BEICOKOTIIMHO3EMUCTHIN cocTaB. [Iist nx cocra-
Ba OIpeneNeHo Hu3Koe cozaepkanue tutana (mo 0.06 ¢. e.) u xamus
(mo 0.1 ¢. e.). Kpucramibsl uMEIOT HEOTYETIUBYIO 30HAIBHOCTD, BbI-
POXEHHYIO B YBEJIMUYCHHWH COJEp)KaHUS KpeMHe3éMa W HaTpus u
YMEHBILICHUH KabIH OT IEHTpa 3epHa K Kparo. B xmoputusupoBaH-
HBIX aMQuOOIUTaX aTOMHHO-(QEeppUUEpPMaKUT UMEET YyTh Ooliee
KPEMHE3EMUCTHIN U MEHEee TIIMHO3EMUCTHII COCTaB.

B rpanar-amdu001-X10pUTOBOM MOPOJIE YISl COCTABA ATOMHHO-
(eppruepMaknTa XapakTepHO HauboJee BBICOKOE COIEpKaHUe KpeMHe-
3eMa (1o 6.13 ¢. e.) u xampms (mo 1.92 ¢. e.), HU3KOE HaTpus (10
0.12¢. e.) u obwero amomunust (10 2.75 ¢. e.) — Tabmuma 11. CooTHO-
IICHNE JIBYX- TPEXBAJICHTHBIX KaTHOHOB B no3uimu C paBHoO 3:2.

deppuuepmMakuThl aronnadazoBsix (?) rpaHaToBbIX amduobo-
JIUTOB CEISTHKUHCKOW TOMIIHN (KOIb 244) CyIIeCTBEHHO KalUeBBIE (10
0.37 ¢. e.) u BeicokoTuTanoBsie (10 0.27 . e.).

[To cpaBHEHUIO C ATIOMHMHOYEPMAKUTOMH T'PaHAT-IIOM3UTOBBIX
amM(puOOIUTOB KalueBble (peppuuepMakuThl UMEIOT OoJiee BBICOKOE
coJiep)kaHue KpeMHe3EéMa, HU3KOe — KaJblIMs ¥ HATPUsl, 3HAYUTEIBHO
HU3KOE — QIIOMHHHMSA W, COOTBETCTBEHHO, IIECTEPHOTO ATFOMHHUS
(trabn. 11). CooTHOIIEHHE MABYX- TPEXBAJICHTHBIX KATHOHOB B
nosunun  C  orHocuTeca Kak 3:2. Peructpupyercss OTYeTIIMBas
30HAJILHOCTbD, BBIPAKEHHAS B YBEJIMUCHUH KOJIMUYECTBA KPeMHe3EMa 1
yYMEHBLICHNH aJIOMHHUS W HATpUs OT LIEHTpa 3epHa K Kparo. 3epHa
(eppryepMaKiuTa B MUTMaTH3UPOBAHHBIX TPAHATOBBIX aM(QHOOIUTAX
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B KpaeBbIX YacTsAX MMEIOT COCTaB MarHezuoropHOmenaurta (Ne 140,
144—145).

Jns cocraBa deppu-peppudeppodepMakuToB amMpuOOIUTOB
WIBMEHOTOPCKOW M BHIIHEBOT'OPCKOHM TOJII PErucTpUpyercss Hanbo-
Jiee BBICOKOE COJIEpXKaHWe KpeMHe3EMa, HU3KOe AFOMUHHS W Kaib-
s, a peppuYepPMaKUTOB TUIATHOTHEHCOB — IMPH aHAIOTHYHOM CO-
Jep>KaHUU KpeMHe3éMa M KaJbLUs C BBIIICONUCAHHBIMH, CaMO€ HU3-
KO€ KOJIMYECTBO OKTAadAPHUECKOr0 aATFOMUHUS U HATpHs, OoJee BBICO-
koe — Kanus (tabdmn. 11).

Cepus puxmepuma B VITbMEHOTOPCKOM KOMIUIEKCE HPEICTaB-
JIeHa MAHEPAIbHBIMU BUAaMU — puXTepuT (Ne 37—38), propopux-
Teput (Ne 39—40, 216—219) u propokamuiipuxreput (Ne 41). Tu-
nuyHbI am$ubon GpeHuTos, peako BcTpedaercs B nermarure. Haxo-
JMTCS B accolanuy ¢ (heppoMarae3no-peppuTapaMiTOM, MarHe3nora-
CTHUHICUT — TFACTUHICHTOM U KJIMATaCTUHICUTOM, (hepprudappyasutom.

AM}uO0IIBI 3TOH CepUH MO0 COOTHOIIEHUIO JIBYX- TPEXBaJICHT-
HBIX KaTHOHOB B mo3unmu C BBIIENAIOTCS B JBE TPYIIIHL: 1) ¢ COOT-
HomeHueM 5:0, THITUYHBIM 1711 aM(QUOO0IOB cepuu; 2) ¢ COOTHOIICHHU-
eM 4:1, HeTUNWYHBIM U1 HUX. PUXTepUT-QTOPOPUXTEPUTHI NEpBOH
TPYIIBI UMEIOT BBICOKOE coJepkaHue KpemHe3éma (> 7.7 ¢.e.), Ha-
Tpus B mo3unuu A Oonee 0.5 ¢. e. u 6onee nonuoe (> 0.8 . e.) ee
3anonHeHue. Colep)kaHue OKTadAPUYECKOro aJlOMUHMSA HM3Koe (0
0.06 ¢. e.) u HesHaunTenpHOE KoJneOaHme Kambrws (1.0—I1.1 ¢.e.).
AMOHUOOIBI BTOPOH TPYNIBI XapaKTepH3YIOTCS NPeNeNbHO HU3KUM
conepxanneM kpemueséma (7.5—7.58 ¢. e.). Harpuii B nozumun A
cocrapisieT MeHee 0.5 ¢. e., mpu konebanuu ee 3anonHeHus ot 0.53
1o 0.85 ¢. e. Io conepxanuto kanus ot 0.29 no 0.39 ¢. e. oTHOCHTCS
K KaJINEBBIM Pa3HOCTSIM.

Cepus kamogopuma npencrapieHa eppuMartHesnoxarodo-
purom (Ne 39—40) u kanuiipeppumarnesnoxaropopurom (Ne 44,
220). MuHepasbHble BUABI 3TOH CEPUHU ONpeleeHbl B U3MEHEHHBIX
ampubdomurax u nermarure (Tadiu. 10).

st ux cocraBa onpenenen — aedunur (1o 0.08 ¢. e.) cymmbl
KpeMHe3EéMa U aTIOMHHHUS B TETPAdAPHUCCKUX TMO3HUIIUAX, OTCYTCTBUE
OKTadJIPUYECKOTO aJFOMUHHSA, KOJHYECTBO HATPUS B IMO3ULIUH A Me-
nee 0.5 ¢. e.

Amepubonvr cepuu mapamuma OTBeyaroT (eppUTAPAMHTY
(Ne 45—46, 221—226), kanudpeppurapamuty (Ne 47—48, 227—
228) u peppumarnesnorapamuty (Ne 49). Turmusas cepusi GCHHTOB,
MHACKUTOB U CUEHUTOB. DepprMarae3no- GpeppurapaMuThbl U3 (HSHUTOB
OTINYAIOTCSL OT (peppUTapaMuT-KauieppuTapaMUToB M3 MHACKHU-
TOB OOJIBIIUM COJEp)KaHHEM KpeMHe3EMa, MEHBIINM aJIOMUHHMS, OK-
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Ta’IpHyecKoro aafoMunust u kaiusi (tabnm. 11). CooTHolleHHE ABYX-
TPEXBAJIICHTHBIX KaTHOHOB B no3uuuu C paBHO 3:2, odeHb penko 4:1.

Cepus eunuuma npenctasineHa peppuBuHIHTOM (Ne 50—51);
YCTaHOBJIEH B JXWJAaX AJbIMHCKOro TUma M aM(uO0I0BOM MHKpO-
KBaplHUTe, B ACCONMANNKN C MarHe3HOpUOCKUTaMH. XapaKTepUu3yercs
HU3KUM COJZEP)KaHWEM JI0 IIOJIHOTO OTCYTCTBHS OKTa3JIpHYECKOTO
AIIOMHHMUSL.

Cepus  6appyasuma TpejactapicHa (eppudappyasuTomM
(Ne 52—53, Ne 229), oTME4YEHHBIM B THPOKCEH-aM(pHOOIOBBIX U aM-
¢ubonoBbIX (eHnrax u mermarurax (tabm. 10) B acconmanyu ¢ mar-
HE3MOTaCTUHICUTOM U (TopopuxtepuToM. OCOOEHHOCTHIO COCTaBa
(beppubappyasura SBIsIETCS OYSHb HH3KOE COJEp)KaHHE aTFOMUHHS,
neguuT KpeMHe3EMatallOMHHUS B TETPAdAPUYECKUX IO3HLUIX,
COOTHOIIICHHE JIByX- TPEXBAJICHTHBIX KaTHOHOB B mo3uiuu C COOT-
BeTcTByeT 4:1.

Amepuboner cepuu enaykoghan-pubexuma OTBEYaIOT MarHe-
3uopudexury (Ne 55, 230). Haiizenst B peHUTax U cueHHTAX, TJE
Pa3BHUTH B BHE BOJOKHUCTO-MTOJBbYATHIX arperaroB Ha CTEHKaxX MO-
nepeyHbIX TpemuH. 1o coctaBy ONMHM3KH K HATPUEBBIM amdubomam
acOEeCTOBBIX MECTOPOXKICHUM, OTIIMYAIOTCS YyTh 00Jiee BBICOKUM CO-
Jep)KaHuEeM OKTa3PHUUECKOTO AIIOMHUHUS U KaJIbLIUL.

IonmBomst WTOrM paccMOTpeHHIO cocTaBa amdubonoB  Hibme-
HOTOPCKOTO KOMITIEKCA, OCTAHOBHMCS Ha Ka4eCTBE U TPEACTABUTEILHOCTH
Marepuaia, T. K. MACCHB JIAaHHBIX 1Mo amdubonam coOupaercsi B TeUCHUE
OYCHB JUTUTENHHOTO BPEMEHH, IIIMPOKUAM KPYTOM HCCIIeIOBaTeNeH.

Xumuueckuit coctaB amdubona onpeeneH pa3HbIMH METO/Ia-
MH M aHaJUTHKAMH, YTO HE IIO3BOJIMIO M30ekaTh omMOOK. 3Ha4H-
TenbHOE KonmuecTBO (1o 20 %) npod amdpubonoB cepuii TapaMuTa U
TaCTHHTCUTA U3 (PEHUTOB M MUACKHUTOB, TaCTUHICHTa aM(PUOOTUTOB U
CaHJBIMTOB, CaJjaHaranuta U3 aM(puOOIUTOB U PUPCUTOB IIPH Mepecye-
Te COCTaBOB aM(pubOIa HAa KPHCTAUIOXUMHYECKUAE KOIPPHUIIUCHTHI,
uMeroT 3arnonHeHne no3uuuu A 6onbme 1.0 ¢. e. CocraB am¢pubona
ompezneneH U3 MoHodpakiuii od0beMoM >1.2 rpamMMa CTaHIApTHBIM
XUMAYeCKUM aHann3oM. KoHTpons MoHOMpakuuii ampubdona Ha duc-
TOTY B IMMEPCHOHHOM IIpenapare Mo3BOJIsIeT ONPEAEIUTh OTCYTCTBUE
COCYIIIECTBYIOLIHMX ¢ aM(pUOOTIOM APYTHX MHHEPAIOB, HO HE OMpese-
JSIeT OTCYTCTBUE HJIM HAIMYUE CMECH aM(pHOOIIOB, OCOOSHHO IS aM-
(hubO0JIOB ¢ MHTEHCUBHON TEMHO-3€JIEHON OKpackod. BeposTHo, Xxu-
MHYECKUI COCTaB AaHHBIX MPOO OTpakaeT CMECh HECKONBKUX aM(u-
0OJIOB MV 30HATBHBIX aM(UOOIIOB.

B mocnexnue roapl XUMHYECKUH COCTaB MUHEPAIbHBIX BHIOB
CepHii JKeIpUTa, KYMMHUHITOHUTA, APrachTa, YePMaKUTa U TPEMOIIH-
Ta olpeneNeH Ha MUKpoaHaimzatope «Jeol. Superprobe-773» NMun
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YpO PAH (Kopunesckuii B. I". 1997, 1998; baxeno A. I'. u ap.
1999). Ilpencrapmnsist HOBbIE 1151 VIIbMEHOTOPCKOTO KOMIUIEKCA BHJIBI
amM(uO0IIOB, aBTOPBI HE YKA3bIBAIOT CTaHAAPT, UCIIOIB30BAHHBIN TPH
IPOBEJCHNM aHANIU3a, WM IPUBOAUTCA OYEHb OPUIMHAJIBHBIA «3Ta-
son» (?7): «B kadecTBe 3TaJOHOB MPHUMEHSUTUCH 00pasIbl, JIIOOE3HO
npenocrasnennubie E. Jarosewich, 1. A. Nelen, 1. Norberg ...» (Ko-
puneBckuii B. T'.; 1998, ctp. 74). Wnu ke B KayecTBE 3TAIOHOB HC-
MMOJTb30BaHbl: ocyMmiuT (s onpenenenus K, Al, Si), nunoncun (Ca,
Mg), unemenut (Ti, Fe), ckamonut (Na, Cl), pogorut (Mn) u anatur
(F) (baxxenoB A. T. um mp., 1999, ctp. 59), T. . cTaHOapT, OTIAMYALO-
muicst oT aMm(puOO0IIOB TIO CTPYKTYpE M COAEPKAHHMIO DIIEMEHTOB Ha
nopsaoK. Hackombko MpaBUIBHO MPUMEHEHHE TAaKUX STAJOHOB NPH
orpeeneHnn coctaa ampudona?

Jns kanpoueBbIXx amM(uOOIOB CEpHU TPEMOJIUTAa M JJICHUTA,
HATPUEBO-KAJIBIEBBbIX — TapamuTa, Karadopura, puxrepura, dappyasu-
Ta U BUHYUTA, PETHCTpUpYeTcs NeHULUT KpeMHe3EMa U aIOMHHHA B
TeTpadIpHyeckux Mo3uimsx B komadectse oT 0.02 mo 0.44 ¢. e. Ho
TIOJTHOTO 3AIIOJTHEHUs MO3UIMA T JOMONHAETCS TPEXBaJICHTHBIM JKelle-
30M u THTanoM. Bxoxenue Ti*" u Fe** B rerpasapuueckue mosurmu
SKCIEPUMEHTAIILHO HE OTIPE/IENICHO.

J71st OTIeNbHBIX MHHEPAIIBHBIX BHIIOB aM(PHUOOJIOB ONPEIeIICHO
HETUIIMYHOE COOTHOIIEHHE ABYX- TPEXBAJIEHTHBIX KATHOHOB B IO3H-
nun C: B KanuinapracuTe U3 rpaHaT-CKanoiIuT-aM(puO0IOBBIX MTOPO/I,
KaJIMAMAarHe3UOTaCTUHICUTE W KAJIMHTACTUHICHTE W3  TpaHart-
CKanoJauT-aM(puOOIOBBIX MOPOJ U TUIATMOTHEWCOB, TacTHHTCUTE (e-
HUTOB COCTaBJIACT 3:2, a B pUXTepUTE, GTOPOPUXTEpUTE U Peppudap-
pyasutre (EeHUTOB W IerMatuToB oTBedyaeT 4:1. BeposTHo, Uit HHX
COXpaHseTCs CTPYKTypa HepBUYHOro aMm¢pudoa.

[IpencraBuTenbHOCTh MaccuBa JaHHBIX 1O am@uooram Wib-
MEHOTOPCKOT0 KOMIUIEKCA OIICHEHa HAMH B JIBYX aCIeKTax:

1. Umerommiics akTHUeCKHii MaTepuan oTpaxaeT pasHooOpa-
3We MUHEPAIBHBIX BUI0B aM(pHrO0JIOB B MOPOAAax KOMILJIEKCa C J0CTa-
TOYHOM MOJHOTON (XMMHYECKHH COCTaB, ONTHYCCKHE CBOWCTBA, JH-
¢dpakTorpaMma, napaMeTpsl IEMEHTAPHON SUEHKU U IPyTHe CBOKUCT-
Ba) M XapakKTepu3yeT KaXKIbli MUHEpaNbHBII BUJI amMpubona U HX
pacmpocTpaHeHle B OCHOBHBIX THIIAX IIOPOJ] KOMILIEKCA.

2. Nmerommiicst pakTudyeckuii Marepuan He OTpa)kaeT dBOJIIO-
nuio aM(uOoIOB B HCTOPHH TPOILIECCOB MarMaTu3Ma M MeTaMopQus-
Ma B KOMIUIEKCE H3-32 OTCYTCTBHS JaHHBIX IO COCYIIECTBYIOIIUM
am(pubonaM M HMX 30HAJIBHOCTH, TOTZA KaK B Ka)XIOM THUIIE HOPOJA
KOMIIJIEKCa TPUCYTCTBYET ABa W OoJiee MUHEPATbHBIX BHAa am(puoo-
na. Kak cneictBue 3Toro, CBsizb ocobenHocmu cocmaea amgpubonra —
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MepMOOUHAMUYECKUE U 2eOXUMUYecKue napamempsl IPoLeccoB 00-
pa3oBaHus U IPeoOpPa3oBaHUsI OPOJ PACCMOTPEHA B OOIINX YepTax.

OueHKa TEPMOAWHAMUYECKHX W TCOXHMHUYECKHX YCIOBHH
MeTaMOP(UUECKUX MPOLECCOB B KOMIUIEKCE B OOJBLIMHCTBE CIIyYacB
MPUBOJIUT K HEOJHO3HAYHBIM pe3ysbTaTaM. OOYCIOBIEHO 3TO CIOXK-
HOM W JUINTENBHOHM, OT apXes A0 ME€3030s, 3BOJIOLHUENW MOpoJ, cia-
rajomux VnbMEHOropckuil KOMILIEKC, a TaKkKe HCIIOIb30BaHHBIMU
JUTSL UX OTIPEICIICHHS METOIaAMHU.

OcobenHoctr cocraBa am(pubdoIa — colepkaHue TUTAHA, COOT-
HOUIGHHE TETPadIUUeCcKOr0 U OKTadIPUYECKOTO aFOMHUHHSA, JKEle3u-
CTOCTh W JIp. HCIOJIb30BAINCH paHee, M NMPHUMEHSIOTCA ceifuac Juis
OIpeAeIeHHs] TePMOJMHAMUYECKUX YCIOBUI UX 0Opa3oBaHus B Mib-
MEHOTOPCKOM KOMILICKCE.

Hcnonb3oBanue cojiep)kaHus TUTaHA B aM(rOOIe MPpU yCTAHOBIIE-
HHUHU ero (anraibHOi MPUHAIIEKHOCTH HEKOPPEKTHO, T. K. B OOJIBIIKH-
cTBe Mpo0O coctaB amduOoNa onpeneneH CTaHAAPTHBIM XHUMHYECKUM
METOJIOM, a B ITOPOJIE BCET/Ia MPUCYTCTBYET THTAHOBBIN MHHEpAJL.

OtHecenne amdubona K onpenesieHHOH Meramopduueckoi ¢a-
UM MO0 TETPadIPUUYCCKOMY M OKTAadAPHICCKOMY aTFOMUHHIO B €ro
COCTaBe MPUMEHSETCS YacTo, HO JTOJDKHO paccMaTpuBathest st Wimb-
MEHOTOPCKOT0 KOMIUIEKCA C YY4eTOM HPOSBICHHBIX MO3IHHUX MPOLEC-
coB. Ha puc. 2 orpaxeno pacnpenenenue Si (AlY) — AV B amdu6o-
nax komruiekca. He obcykas pacrnpenelicHue aJrOMUHHS MO TeTpa-
SAPUICCKON W OKTadAPUICCKON MO3UIUAM I BcexX cepuii amdubo-
J0B, mpuBeAéM onuH mpumep. CamMoe BBICOKOE KOJIMYECTBO TETPadl-
puueckoro (2.4 — 2.6 ¢. e.) u Beicokoe — okrayapudeckoro (0.7 —
0.8 ¢. e.) anroMUHHA B TIOJIE TPAHYJIUTOBOW (DAl OMPENENICHO IS
CaJaHaranuToB U3 (UPCUTOB M KATHHIAPracuTOB U3 IPaHAT-CKAIIONUT-
ampubonoBex nopoa. Ho ux obpazoBanue cBA3aHO ¢ IO3AHUMHU IIPO-
neccamu ((heHUTH3aIus, CKAOIUTU3AIMS U JIP. ).

Omnpenenenue TemiepaTypsl 00pa3oBaHHsa aMpuOOIICOaepKa-
IIMX TOPOJ MO TpaHaT-aM()UOOIOBOMY TE€OTEPMOMETPY HMEET psj
orpannyenuid (I'meGoBuukuit, 1977) U mpu 3TOM MPOBOAUTH pacyer
10 BaJIOBOMY COCTaBY COCYLIECTBYIOILMX MHUHEpajoB (rpaHaT—amdu-
6011, aMmprO0IT—ONOTHT, TPAaHAT—OMOTHT), TaXKe U3 TPoO Oe3 BUIUMBIX
CIIEIOB HAJIOKEHHBIX IPOIECCOB, HEKOPPEKTHO. TakuMm oOpazom,
OLIeHKa YCJIOBHH 0o0pa3zoBaHua aM(puOoJIconepKaUX OPOoJ B KOM-
TUIEKCE JOJDKHA OBITh IEPECMOTpPEHA.

[pu u3y4uennn UpMeHOrOpcKOro KOMIUIEKCa HAaMU MOTyYeHBI
HEKOTOPbIE JaHHBIE 110 YBOMIOLUHM MUHEPAJIOB rpynmnsl am¢puooia.

AmdurbomBI ceprn YepMakUT — KaJMEBBIN (heppHuepMaKkuT H3
anoada3oBbixX (?) rpaHaTOBBIX aM(pHOOIUTAX CENTHKUHCKOW TOMIM U
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AJIFOMUHOYCPMAKUT H3 TI'PpaHAT-IIOM3HUTOBBIX aM(l)I/I6OJ'H/ITOB, accouru-
pyromux € CEpICHTCHUTAMU, ABJIIIOTCS IPEACTABUTCIIAMA CaMbIX BBICO-
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Puc. 2. Coorsomenne Si*"—AlY' B ampubonax MipMeHOropeKkoro
KOMIUIeKca. Yci. 0003H. cM. Tab. 9.
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Puc. 3. Bapuamim Si**—ZAl u Ca—Al (a), Na—Cau R-Ca(6) (cpeanne
3Ha4eHus1) B ampubonax MnbmMeHoropckoro Komruiekca. Ycit. 0003H. cM. Tao. 9.

Homepa cepun amdubonoB: 1 — mapracuta, 2 — TacTHUHICHTA,
3 — capmanarauta, 4 — ropHOJEHINTa, 5 — YepMakuTa, 6 — puxTepuTa, 7 — Katado-
pura, 8 — Tapamura, 9 — Gappyasuta, 10 — seHuTa.
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KOTeMITIepaTypHbIX 00pa3oBaHuii (rpanyauToBoil (harmn) B MitbmeHOrop-
CKOM KoMIuiekce. Temmeparypa oOpa3oBaHus KaimeBoro Qeppuuepma-
KUTa, pacCYMTaHHas MO TpaHaT-aM()HOOIOBOMY I'€OTEPMOMETPY, COOT-
BETCTBYET JUIs IIEHTPAIIbHBIX 30H 3epeH 720 °C, nst kpast 700 °C (Bamu-
3ep [1. M., Mengenesa E. B. B neuarn). s amoMHHOYEPMaKUTOB TEM-
nepatypa o0Opa3oBaHMs, ONpPEAeSICHHAs 10 TpaHaT-aM(pHOOIOBOMY Ieo-
TEPMOMETPY paBHA I IEHTPATbHBIX 30H 3epeH 450—480 °C (Ty),
i kpas 650—720 °C (Ty). [ng ux npeoOpa3oBaHHBIX pazHOCTEH
590—575°C (T3) (Bammzep I1. M., Mengenesa E. B., Kononkuna E. B. B
Te4aTH).

OcCHOBHOE pa3inu4ue B cOCTaBe aM(pHOOJIOB. BEICOKOE COZIEp-
xaHue Tutana (2.44 Bec. %), kamus (1.97 Bec. %) B kanueBoM (eppu-
yepmakute 1 Huskoe (0.65 Bec. %, 0.66 Bec. % COOTBETCTBEHHO) B
alumoMuHOYepMakuTe. [Ipu 3ToM conepikaHue JTaHHBIX SJIEMEHTOB B
BaJIOBOM COCTaBE€ MOPOA Tarke pasHoe. s amonuaba3oBsix (?) rpa-
HATOBBIX amM(HUOOIUTOB cozepKaHue TUTaHa cocTaBisieT 3.2 Bec. %,
kamust — 0.73 Bec. %, a B rpaHaT-I[OM3UTOBEIX aM(pHUOOIUTaX COOT-
BerctBeHHO 0.5—1.1 Bec. %, 0.3—0.6 Bec. %.

[Tpyn Murmatusanuu anoauada3oBBIX TPAHATOBBIX aM(puOOIN-
TOB HaOIOJIaeTCsl CMEHAa MUHEPATEHOTO BHAA aM(pHOoIa OT KallleBo-
ro deppuuepmakura K peppumarsesnoropuoiaenauty. Cocra amu-
0ona CTaHOBHUTCH OoJiee KPEMHE3EMUCTHIM, COIACPKUT MEHbIIE ajro-
MUHUS, OKTadIPUIECKOTO aJIFOMUHHSA, TUTAHA U Kaius. JKese3ucrocTsb
am¢puboIa moBkIMIaeTcss He3HaunuTeNnbHO (Tadn. 11, puc. 3.). Konuue-
CTBO KaJIbLIUS M HATPHS B O3MIKUK M4 He MEHsIeTCS.

B mporecce nmpeobpa3zoBaHus rpaHaT-IION3UTOBBIX aM(pHOOIH-
TOB B OJIACTOMHJIOHUTH3MPOBaHHbIE aM(PUOONHUTBI, NpU MEpexoje
AJIIOMMHOYEPMAKUTa B MarHe3MOropHOIEHIUT, i1 cocTaBa aM(puoo-
JIa OTMEYAFOTCSl aHAJIOTHMYHBbIC M3MEHEHUS, a TaK)Ke YMEHBIICHHE KO-
JIMYECTBa HATPUS B O3UIHHU A.

Am¢uboIsr cepur TOpHOJIIEHINTA B IOPOAAX KOMILIEKca obpa-
30BaHBl B PE3yJbTAaTe PETPECCHBHBIX IPOLECCOB (MUTMATH3aLUH H
Ip.) B ycioBusix ampuOonuToBor daruu, a Takke MpH MPOrpeccuB-
HOM MeTamMop(hU3Me MOPOJA B YCIOBHSAX SMHAOT-aMPUOOIUTOBON |
ampubdomuTOBOIl (hauuu.

Oco0eHHOCTH cOCTaBa KaIMEBBIX (peppuuepMakuToB—peppu-
MarHe3uOropHOJICHUTOB C OJHOW CTOPOHBI, U ATFOMUHOYEPMAKHUTOB
—Marae3no—peppuMarde3HoropHOJICHIUTOB € IPYroif, B COBOKYITHO-
CTH ¢ 0OCOOEHHOCTAMH MHHEPAIBHOTO M XMMUYECKOTO COCTaBa MOPOJ,
B KOTOPBIX OHU MPUCYTCTBYIOT, XapaKTEPH3YIOT YCIOBHS (OPMHPO-
BaHUS JIByX pa3HbIX (opMaluii KOMIUIEKCA — «CBOEOOPAa3HOTO
CTPYKTYPHO M BELIECTBEHHO Iepepab0TaHHOTO0 MHMKPOKOHTHHEHTa)
(KpacuobaeB A. A. u ap., 1980) u ohnomuToBOH.
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I'/IABA 4
HoMeHKIaTypHBII aHAJIN3 HEKOTOPBIX CEPUIl IPYNIIbI
amM(}u60/10B U CPABHUTEIbHBII aHAIN3 aM(PrG010B
Pa3HBIX KOMILJICKCOB

4. 1. Cepus cazanaranta

B 1984 romy Ha teppuropum SInoHWHM B CKapHax Cpeau W3-
BECTHSIKOB ONHCaHbl aMpuOOIBl ¢ coiepxaHueM kKpemHe3éma (Si)
Mmenee 5.5 ¢. e. (Shimazaki et al., 1984 r. e. Hmke, 4eM y U3BECTHBIX
amM(uO0IJIOB. DTO TOCIYKWIO OCHOBAaHUEM IS BBIICICHUS IBYX HO-
BBIX MHHEPAIbHBIX BUIOB: «cafaHaranta» (B nosumn C Fe?*>Mg) u
«marnesnocaganarauta» (B nosurmn C Mg>Fe?"). Bamanc kaTnoHoB
nosunuu T B HUX muckperusupyercs 10 SisAls. Oba MuHepana xapak-
tepusytotcs npeobnagannem K nang Na B no3unmu A. O6mas  ¢op-
myna s mux: (K,Na)Cay(F€*,Mg,Al,Fe* Ti)s[(Si,Al) g0,5(OH),],
(Shimazaki et al., 1984 anpHeiinas XpoHOIOrUs u3ydeHus ambu-
00JIOB Cepuu caflaHaranTa B pa3jInuHbIX PETHOHAX MUPA CIEAYIOIIast:

— B 1986 roay B BocTouHBIX Anblax moJ Ha3BaHUEM «MarHe-
3MOCA/IaHATanuT» OMUCAHBI aM(HOOIBI, CXOAHBIE C ATOHCKHM «MarHe-
3M0caJaHaranToMy, Ho B no3unun A Na mpeo6ianaer Hag K (Moges-
sie et al., 1986);

— B 1988 rony B Mnpmenoropckom komruiekce (Ypaiu, Poc-
cHsl) TIOZ Ha3BaHUEM «cCaJlaHarauT» OMHCaHbl aM(UOOIIBI, CXOAHBIE C
SITIOHCKUM «CaJlaHaranToOM», B OJTHOM W3 aHAJIN30B B mo3uiu A Na
npeobnanaer Hax K (baxkeHos u np., 1988);

— B 1996 roay B [lpuonbxonne (3amamnoe [Ipubaiikanbe,
Poccusi) monm HazBanmeMm «deppocagaHaranT»y oOmucaH amgpuoon,
CXOJHBIN C SIMOHCKUM «caJaHarautom», B nosumuu A K mpeoGnanaer
Hag Na (Munepainsr: CrnpaBouynuk, 1996), yacte amdub0I0B UMeeT
KOJIMYeCTBO Si HE TOJILKO MeHee 5.5 ¢. e., Ho paxe meHee 4.5 ¢. e. —
CM. HHXE;

— B 1998 rony B MibMEHOrOpckOM KOMILIEKCE MOJ HAa3BaHU-
€M «MarHe3nocaJaHaranT» onucaH am(puOoI, CXOAHBINA C SITOHCKHM
«MarmesuocajianarantTom», Ho B no3unuu A Na npeodnanaer nag K
(ITonsikoB, baxxenos, 1998).

B IMA97 npuBoasTCS 1Ba KOHEYHBIX WICHA HOPMATUBHOH ce-
pun cananarauta: cananarant NaCa[Fe5(Fe* Al)J](SisAl;0,,)(OH), u
marnesnocaganarant  NaCay[Mgs(Fe* Al)5](SisAl 3025 (OH),.  Tem
CaMbIM, B ITOJIHOM COOTBETCTBUH ¢ NpuHIMNaMu IMA97, yaurteiBaer-
Csl BapWalus TONBKO KaTnOHOB THma L B mosuiuu C (Fez+<->Mg) c
nuckpern3anuei o npaswry 50 %. bamanc ke katHoHOB TMnma M B
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o6onx MuHepamax: Fe*">Al. Bmecte ¢ TeM mpeaycMaTpHBacTCs Ba-
pHanmst KaTHOHOB THIa M B Toif sxe mosumnn (Fe** o Al), T. e. Gananc
Al > Fe**. D10 maér ocHOBaHHE 1S BBEJCHHS B HOPMATHBHYIO Ce-
pHIO camaHarawra e IBYX KOHEYHBIX UICHOB (B COOTBETCTBHHU C
npaBWiaMu oOpa3zoBanusi Ha3BaHuii IMA97): amomuHOCagaHarau-
ta NaCa[Fe” 3(Al,Fe*"),](SisAl 30,,)(OH), i anmoMHHOMAarHe3nocana-
naranta NaCa[Mg3(Al,Fe**),](SisAl 30,5)(OH),.

Takum 00pa3oM, HOMEHKIATYpy HOPMATHBHBIX aM(HOOJIOB ce-
pUH cajaHaranTa MOXKHO MPEACTaBUTh B CICAYIOIIEM BHie: Tadi. 12.
VMeHHO Tak B MATPUYHOM MOJIEIH HOMEHKJIATYPHI aM()HOOIOB BBITJI-
AT sTUeiKa Cepur callaHaranTa. B 1ejoM caaHaranuThl KPUCTAIOXUMH-
ueckn cootBercTByoT THIY RYR?, (LsM,)(SisAl5)Oz(D),.

Ha ocHoBanum 370t cxembl (Tabn. 12) npoBen€H HOMEHKIA-
TYpPHBIH aHaNu3 OIyOIMKOBAHHBIX JaHHBIX [0 CaJaHaranTaMm, a TaKKe
MPOBEJICHBl HOMEHKJIATYpHBIE YTOUYHeHHsT aM¢pubonoB MinpMeHorop-
CKOr'0 HIEJIOYHOTO KOMILICKCA, aHAIU3HPOBAHHBIX 10 OTKPBITHS Cala-
HarauTa: Tabm. 13.

Tabauya 12
HomeHKJ1aTypa HOpMATHBHBIX aM(HO0JIOB CEPUM CalaHATANTA

Bbamanc L
Bananc M Mg > Fe’* Fe’' > Mg
AJ]lOMHHOMaFHeSHOCﬂ}]aHa- AJI]OM]/[HOCleIaHaFaMT
raur (aluminosadanagaite)
| 3+ (alumino-magnesiosada- NaCa(F&3Al 5)(SisAl 3)-
Al > Fe nagaite) O,5(OH),
NaCa(MgsAl 5)(SisAl 5)-
Ox(OH),
Marse3nocagaHaraut Cauanaraur
3 (magnesiosadanagaite) (sadanagaite)
Fe’* > Al NaCa(MgsFe™,)(SisAl 5)- NaCa(Fe*;Fe™,)(SisAl s)-
O2(OH), O2(OH),

IIpumeuanue. KanueBble aHAJIOTH HOPMAaTUBHBIX amM(uOO0I0OB cepun
cajlaHaranTa XapaKTepU3yIOTCs IpeodialaHieM Kalusl HajJ HaTpHUeM B IT03H-
MK A, uX Ha3BaHHs 00pas3yloTCs 100aBICHUEM MPUCTABKU «Kalui» («potas-
SiC») K Ha3BaHHWIO COOTBETCTBYIOIIEr0 HOPMATHBHOrO am(uOOJa: Kayuii-
aloMUHOMarHesunocaanaraut (potassic-alumino-magnesiosadanagaitel,
nuianroMuHOCcaiaHaraut (potassic-aluminosadanagajtexanuiimaruesuoca-
nanaraut (potassic-magnesiosadanaggit@nniicananaraur (potassicsadana-
gaite).
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Tabnuya 13
CocTaBbl IPHPOAHBIX aM(HOOTOB CEPUH CATAHATANTA

SiO, TiO, Al,O3 Fe0; | FeO MnO MgO CaO N#D KO H,O" F X
1 30.2 4.0 24.8 15.2 0.1 6.6 12.3 1.0 3.Y =eomp. HE orIp. 97.9
2 29.9 4.3 22.6 17.4 0.3 6.1 11.9 0.6 3.Y Heomp. He o1p. 96.8
3 311 4.5 225 16.2 0.4 6.6 12.0 0.6 3.6 He omp. He o1p. 975
4 321 3.2 22.0 13.7 0.1 8.0 12.5 0.7 3.8 He omp. He o1p. 96.1
5 335 21 19.7 17.8 0.5 6.4 11.9 12 3.1 =e omp. HE orp. 96.2
6 295 4.0 232 16.4 0.3 7.7 11.9 0.7 3.5 =eomp. HE orp. 97.2
7 31.66 0.03 20.37 13.63 0.19 10.8% 11.96 3.21 0{74He omp. HE O1p. 98.64
8 37.75 0.52 20.50 9.74 - 13.24 12.49 271 1.42 He omp. HE O1p. 98.09
9 37.41 0.45 22.10 5.13 - 15.47 12.87 3.3% 0.P2 ue ormp. HE orIp. 96.80
10 28.94 4.09 25.77 20.65 0.12 2.19 11.p5 1.04 3|17 He omp. He orp. 97.42
11 33.83 1.50 17.33 4.05 20.47 154 3.22 10}99 2.10 2.26x¢ omp. He or1p. 97.23
12 35.43 1.02 21.08 3.77 8.76 0.20 10.08 11|79 1.60 120 1.90 021 91.04
13 35.70 155 13.85 10.48 15.82 - 3.79 9.90 3.07 2|08 He orp. He or1p. 96.23
14 34.33 1.53 17.46 5.89 17.74 1.37 3.71 10143 245 2.78 1.70 .65 99.87

Tpumeuanus: Anamassl: 1—3, 5 — «cajanaraut» u3 ckapHos, o-B IOre (SInouus), (Shimazaki et al., 1984% — «maruesuocaganarant u3 ckap-
HOB, 0-B Muomsun (Snonus), (Shimazaki et al., 1984); — «Hu3KoKkpemHueBbIii ambuGon cepun daeHuT-ractunrcuty (AlY'<FE™), ckapmsl, o-8 [Ore
(SAnomms), (Shimazaki et al., 1984}, — «marnesnocaganaraut» u3 MeTadasura, fonmna L, Tuponsckue Anbmsl (ABctpus), (Mogessie et al., 1986); 8—
9 — «MarHes3mocaJaHaranT) U3 MeTakapGOHATHBIX TTOPoJI, MonuHa Eri, Tuponsckie Anbis (ABcTpus), (Mogessie et al., 1986)) — «deppocamanarant
13 POTOBHKOBOIIOI00HO TOPOIBI cpesi MpamopoB, IIpnonbsxonse (3ananHoe Ipubaiikanse, Poccus), (Munepans: CripaBounnk, 1996); 11 — «cajganara-
u™» u3 QupcuTa, CKaabHOe OOHaXxkeHHe Gopra p. J{eMHIIOBKA, BOCTOUYHBIN K30KOHTAKT MIIBMEHCKOTO MHACKHTOBOTO Tena, MIbMEHOrOPCKUil KOMILIEKC
(YOxus1it Ypan), (bakenos u ap., 1988); 12 — «MarHesnocaganarant» U3 KOpyHACOAep Kamero aMmpuooiInTa, IIOJHOKHE CEBEPHOro ckiIoHa CaBenbKyJIb-
ckoif conkn, Mnemenoropekuit komriexe (YOxuerit Ypan), (ITonskos, baxenos, 1998); 13 — «ractunarcum» u3 dupcura, mypd 10480, paspes lupoknii
nor — o03. CyHykyns, Bocrounoe muackuroBoe Teno, Mnsmenoropekuii kommiekce (FOxusiit Ypan), (JIeun, 1974: tabn. 28, an. Ne 25); 14 — «racTunr-
cut» U3 Muacknra, 06H. 08449 cxansHoe obHaxeHHe Gopra p. JIeMIIOBKA, BOCTOUHEIH IK30KOHTAKT MTBMEHCKOr0 MHACKHTOBOrO Tema, MmsMeHorop-
ckuit komrieke (FOxubiit Ypan), (Jleun, 1974: ta6n. 28, an. Ne 36). Onpenenenue coctaBoB: NeNe 1—10 — Mukpo3oHaoBsiii aHanmu3; NeNe 11—14 —
CTaH/IaPTHBII CHIMKATHBIN aHANIU3 («MOKpash) XUMHS).
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Kpucramnoxumuueckue Gpopmyinsl aMmdpuOOIOB, aHATU3BI KOTO-
PBIX IIpHUBEZEHBI B Ta0I. 13, cinenyronue:

1. (K_.71Na29)1.ocae.01(|:92+1.55,\/|gl.sd\/' N 02)3.04Al 1.O7Ti.46Fe3+.40)l.93'
(Sis.61Al 3.398.0022(OH)y;

2. (}_(.74Na.16):90(C31.99Naoﬁz.o(Fez+1.63|\/|91.41Mn.o4)3.os(A| 81F€" 6x
Ti 50)1.94Sla.66Al 3.34)5.0022(OH)y;

3. (KeoN a.lﬁ).95(cal.97Na.03)2.0(Fez+1.6dV|gl.52Mn.05)3.17(A| 851151
Feg+.48)l.84(Si4.77A| 3.298.002(OH)y;

4. (KN 3-.22).97C32.07(M91.84F92+1.37|V| N.01)3.2A Al .94F93+.39Ti 39171
(Sis.g5Al 3.05)8.0022(OH)2;

5. (K_.ezN a37).99032.0(Fez+1.94M91.4d\/|n.06)3.48(A| .88|:(5'3+.39-|-i 25157
(Sis.24Al 2.76)8.0022(OH);;

6. (K saNazo) ss(Car.oMy.04)2.0M71 74FE 1 1MN 02)2 s FE™ 57Al 71-
Ti 46)2.14Sia 52 3.48)5. 0022 OH)y;

7. (Na.76K.14).90(C31.86Na.14)2.0(M92.35FeZ+.87Mn.02)3.24(A| .94F93+.79'
Ti 03)1.76(Sis.47Al 2.59)8. 0022 OH)y;

8. (Na.egK.26).95(031.9:Nao7)2.o(Mgz.asFeZ+.55)3.40(A|.95Fe3+.56'
Ti 09)1.6d(Sis.46Al 2.54)8. 0022 OH)z;

9. Nagy(Cay gMNaog)2.0Ms 2o Al 1.05Fé+.61Ti 05)1.71(Si5 3Al 2 66)8.07
O25(OH)y;

10.(K saNazo) s(Car sdNa1)s o FE*210Mg 51MN 0)2 7AAl 1 1€ 55
Ti 48)2.26(Sia 52 3.48)5. 0022 OH)y;

11.(Nao.5K0.490.94Can sMN@0.192.o(FE *2.4M G0 7dMNg 213 4(FE 0 75
Al 64Ti0.18)1.54Si5.39Al2.61)8.0022(OH)z.0

12. (N30.37K0.23)0.60(C31.9d\|30.10)2.0(M92.zd:62+0.64|\/|n0.04)2.94(A| 1.05
I:(5'%0.8917 0.192.06(Sls 327l 2 69)5.0022(OH): 0

13. (|\_|5l.51K.45_).96(Cai.86N314)2.0(Fez+2.04|\/|9.76Mn.01)3.01(F33+1.18A| s
Ti 18)2.o(Si5.30Al 2.61)8.0022(OH,O);

14.(Ko 5N@o 591.04Can 720 292.o(FE 2. 20M 0. sdMNo 193 26(FE 0 87
Alg 70Ti0.18)1.71(Si5 44Al 2 58)5.0022(OH, F ) 0.

[pu pa3BépTriBaHNM (POPMYJT UCTIONIE30BAHbI TaHHBIE TIEpecyE-
Ta aHAJIM30B U3 COOTBETCTBYIOMUX padoT: NeNe 1—11 — na 23 aroma
O; Ne 12 — nHa 24 aroma O (mocne repecyera Ha 13 KaTHOHOB
(hopMyJIBI IPUHIIUIHATEHO HE MeHSIoTcs). AHamu3bl NeNe 13—14
nepecynTanbl Ha 13 katHoHOB. HoMepa (GopMysa cOOTBETCTBYIOT HO-
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Mepam aHanu3oB B Tabnuie 13. IIpu nepecuérax HEKOTOPBIX MIBMEH-
ckux amoudonoB (NeNe 11, 13) 6ananc xkatnoHoB no3uiuu C nmpuBo-
macs k LgM,, mytém mepeBona vactu Fe uz ¢popmer L B popmy M ¢
y4€TOM CYMMapHOTO KaTHOHHOTO 3apsiia +46 (TpeboBaHHE 3JIEKTPO-
HelTpanbHOCTH). [IpeBblllieHHe CYMMapHOTO KaTHOHHOTO 3apsijia B
3THX (pOpPMy/IaX KOMIICHCHPOBAHO BBEACHHEM aHHOHa O B MO3MIMIO
D, ero konudectBo He npeBbiiaet 1 ¢. e., T. e. OH™ npeobnanaet (310
CTaHAapTHAs TMPOLEAypa, UCIONb3yeMas MpH MepecyéTe aHaIu30B
amduob0IIoB).

AHanu3 KpUCTAJUIOXMMHUYECKUX (POPMYI MOKa3bIBaeT, YTO BCE
camaHarautbl u3 SnoHnu u ONbXOHA OTHOCSTCS K KAJIUEBBIM aHAJo-
ram, a u3 Anen 1 IIIbMEHCKHX TOp — K HOPMaTHBHBIM, 8 UIMEHHO:

— «caga"arantel» Smonmu, (Shimazaki et al., 1984— sce
COOTBETCTBYIOT KajuihamomuHocagaHaruty (NeNe 1—3, 5 dopmyn u
aHanu30B B Tabi. 10);

— «MarHesdocagaHarauTel» Snonmm, (Shimazaki et al.,
1984)— nBymM KOHEYHBIM WiIEHaM: KaTHHAITIOMHHOMarHe3nocaiaHa-
rauty (Ne 4) u kanuiimaraesnocamanaraury (Ne 6);

— «Mar"esnocaganarautel» u3 Ajbi, (Mogessie et al., 1986)
— amoMuHOMarnesnocaganarauty (NeNe 7—9);

— «heppocananaraut» u3 [lpuonsxones, (Munepans:: Crpa-
BOYHUK, 1996) — kanuitamomunocaganarury (Ne 10);

— «canmanaraut» u3 Unemen, (baxxenos u ap., 1988) — cana-
Harauty (Ne 11);

— «wmarHe3nocananaraut» u3 Miemen, (ITonskos, BaxeHoB,
1998) — amromunomarnesnocaganaranty (Ne 12).

Heo6xomumo otmetuTh, uto B 1986 roay moja «HeHa3BaHHOW
¢azoii» Obu1 onmcan am¢pubon ¢ o. Capaunus, (Domeneghetti et al.,
1986), oTBeHaromuMii IO COCTaBY ATIOMHHOMArHE3NOCaAaHATAnTY.

PeBusus gaHHBIX MO cocTaBaM am@uO0ia0B MIBMEHCKHX TOp
BBISIBWJIA €UIE JIBa aHANM3a, OTHECEHHBIX B CBOE BpeMs aBTOPOM K
ractuarcuty (Jlesun, 1974: tabn. 28, NeNe 27, 36), Ho mo IMA97 co-
OTBETCTBYIOIIUX cepuu cananaramta (tabm. 10, NeNe 13—14). Kak
BUJIHO W3 KPHCTAJUIOXMMHUYECKHX (OPMYJ, OJUH M3 HHUX SBISIETCS
cajlaHarauToMm, T. €. HopMaTuBHBIM (Ne 13), a BTOpO# — Kamnmiicama-
HaramToM, T. €. KaJIUeBbIM aHaIoroM cagaHarauta (Ne 14).

TakuM 00pa3oM, HOMECHKJIATYPHBIA aHaJIH3 M3BECTHBIX amMu-
00JIOB CepHH caJlaHaranTa BRIBIACT CIEAYIOLICe:

1. B Hacrosmee BpemMs B NpUPOJE M3BECTHBI IIECTh KOHEUHBIX
YJICHOB CEPHH CaJ[aHATauTa.

2. HopmaTuBHbIe aMm(puOOIIBI ceprn cajaHarauTa MpecTaBlie-
HBI TOJIBKO IBYMSI KOHCUHBIMHU YJICHAMHU U3 YETHIPEX: alFOMUHOMArHe-
3uocaganarautoM (Amembl — NeNe 7—9 B tabm. 10; MinmeMeHsr —
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Ne 12) u capanarantom (Mnbmensr — NeNe 11, 13). /IBa npyrux ko-
HEYHBIX YieHa (ATIOMHUHOCAJaHarauT W MarHe3nocajaHarauT) He yc-
TaHOBJICHBI.

3. KanueBble aHanorn HOPMaTHBHBIX aM(pUOOJIOB CepUH cala-
HarauTa NpeACTaBIeHbI YeTHIPbMS KOHEYHBIMH YJICHAMU:

— KanuiamoMuHOMarde3nocananarantom (Snorms — Ne 4),

— kanudamoMuHOocagaHaruroM (Smonuss — NeNe 1—3, 5;

[Ipuonsxonse — Ne 10),

— Kanuiimaraesuocaganarantom (Smorms — Ne 6),

— kanuiicaganarantoM (MemMeHbr — Ne 14).

4. VInbMeHCKHE calaHarauThl TPEICTaBICHBI TPeMsl KOHEUHbI-
MH WICHaMH U3 IIECTH W3BECTHBIX: [[BA — HOPMATHBHBIC, OIUH —
KaJMeBbli aHaior. [TpuuémM fBa U3 HUX U3BECTHBI TOJIBKO B MnbMeHax —
caJlaHarauT U KanuiicajaHaraur.

5. Kak yxke oTMeyanoch MpH ONMHCAHUU MaTPUYHOU MOIENH
HOMEHKJaTypbl aMm(pubonoB, B cTathe «CamaHaraut» HIPUBOAATCS
IBa aHanm3a «peppocamaHarantay (MuHepaisl: CrnpaBoynuk, 1996;
ctp. 352, NeNe 6 u 7), xapaktepusyromimecs cojepkanuem Si < 4.5¢. e.
To ectp OanaHc KaTHMOHOB MO3WIMKM T B HUX AMCKPETHUIUPYETCS O
Buaa SiyAl,. IMA97 He paccmaTpuBaeT Takoil GanaHC KaTHOHOB IIO-
sunmu T. OHAKO B MaTPHYHOW MOJIENTH TaKOH OajlaHC KaTHOHOB TIpe-
JYCMOTPEH, ¥ OH HaXOJIUTCS 3a IpeleslaMy MO U3BECTHBIX aM(puOo-
noB. [To-BuarMoMy, 3TH /IBa aHaJIN3a OTKPBIBAIOT CEPUIO HOBBIX aM-
¢ubosoB, pacmmpsisi TEM caMbIM TIOJ€ TPUPOAHBIX aM(uOOIOB.
WneanuzupoBanHas (opMyna 3THX HOBBIX aM(DUOOJIOB MMEET BHI:
RYR?*5(L2M3)(SisAl ) Oz D).

Amouboner cepun camanarauta B HieMeHOTOpCKOM IIE-
JIOYHOM KOMIUIEKCE YCTAHOBJIEHBI B CIEAYIOIINX I'€0JOrHYECKHX yc-
JIOBUSIX:

— AJTTOMPHOMAarHe3nuocaiaHaraut — B aMm(puOoIUTax Mo Kce-
HOJIUTY OCHOBHOW M3BEP>KEHHOH MOPOBI, B ACCOLMALUK C KOPYHAOM
U UITUHENBIO: yCIIoBHs Onu3kue Kk BocrounbiM Aseriam, (Mogessie et
al., 1986).

— CajaHarauT — OAMH W3 OCHOBHBIX IOPOZ00OPa3yIOLIMX
am¢pudonoB ¢pupcutoB. PUPCUT — TpaHaTCOAEPKAMMN (TPOCCyJIsip)
am(uOONOBEId CHEHHT, ¢ HepennHOM W 0e3 Hero. Pacmomnaraercs
BJIOJIb KOHTAaKTa MHUACKUTOBOI'O MAacCHBa C BMEIUAIOIIMMHU TOJIIAMHU.
PaccmaTpuBaeTcs kak miero9HON MeTaMophHU30BaHHBINA CHCHHT (7).

— Kanuiicaganaraur — otrmedeH B aM(puOOJIOBOM MHACKUTE
OJIM3 KOHTAKTa ero ¢ (PUPCUTOM.

JIy1sT MPacKuTOB XapakTepHb! am(uOOIbl: TacTHHICHT, (eppuTa-
paMUT, KanuiicaJaHarauT B 30HE KOHTAKTa ¢ (PUPCHUTOM, a TaKKe KaIuii-
(deppuTapaMuT B JKWIBbHBIX Tenax. CagaHarauT sBIsIeTCS MOPORo0Opa-
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3yIOLIMM MHUHEpalioM (upcuToB. Paznmnume coctaBoB am(puO0IOB MHa-
CKHUTOB U (DHPCHTOB MOXET CBUIETENLCTBOBATh O pasznuumd P-T ycro-
BUii 00pa3oBaHWsl 3THX TOPOX Ipd (HOPMHPOBAHHH MHACKUTOBOTO
KOMILICKCA.

4.2. Cepusi ropHOJIEHIUTA

Tepmun «poroBasi oOMaHKa» BIEPBBIC TMOSBHICS B PYCCKOM
nepeBoze A. K. Tepubepra craten 1. H. Menre (Menre, 1830) — Tax
B CIIUCKE MMHepasoB MIbMEHCKHX Top MepeBeleHO HEMELKoe Ha3Ba-
uue ampubona «hornblende. BHOBb 3TOT TEpMHH MOABISETCS B
1833 romy B mepeBoge pabotsl I'. Poze (Poze, 1833; Rose 1831) u
BIIOCJICICTBUH 3aKPEIUIAETCA B PYCCKOS3BIYHONH HOMEHKIIAType MHHE-
pasioB. B 19 Beke B MUHEpasIorHH OBUTH PACIIPOCTPAHEHBI «OOMaHKNY,
«Oneckmy», «mmatel» U ap. [locTenenHo, B CBA3M ¢ Oonee JeTaIbHBIM
U3y4YEeHHEM MUHEPAJIOB, Pa3BUTHEM KIacCH(HUKALUK MHHEPAJOB H
COBEPIICHCTBOBaHHEM HOMCHKJIATYPBI, MPAaKTHYECKA BCE OHU OBUIH
BBITECHEHbI M3 HOMEHKJIATYPBI WM IPHOOPENH CTaTyC TEPMUHOB CBO-
OoxHoro monbp3oBaHMA (moiyesble mmaThl). «PoroBas oOMmaHkay, mo-
BUIUMOMY, €IUHCTBCHHBII U3 COXPAHUBIIUXCS TEPMUHOB 3TOTO THIA
B PYCCKOSA3BIYHOI HOMEHKJIAType MHHEPAJIOB.

I'panmrer npumerenns Tepmuta «hornblende B xauecTse kKopHe-
BOTO Ha3BaHMS KOHKPETHBIX KAJBLIEBBIX aM(pHOOIIOB, a TAKKE MX CBA3b C
npyrumu ampuooiamMu, ObUTH ONPEJIENICHbl M YTOYHEHBI B HOMEHKIIATYPe
MUHEpAJIOB Ipymibl aMpuO0sI0B, pekoMeH0BaHHOH MMA K HCnosbs30-
Baumio (Leake 1978). Omgnako B crpaBounnke «Munepans» (1981, T.
[ll, kH. 3) 5Ta HOMEHKJIATypa MPAKTUYECKH HE MPUHSTA, XOTS CCHUIKU Ha
Heé ecTb. DTO NPUBEJIO K 3HAUUTEILHOMY YCIOXKHEHHIO psija Ha3BaHUI
am(pHOOJIOB B POCCHICKHX MyOIMKAIMAX M MyTAaHWIIE B HOMEHKJIAType.
Harmpumep, B yNOMSIHYTOM CIIPAaBOYHHUKE IISITh «HA3BAHHUI) C OOIIMM KO-
audecTBOM 17 CIOB  COOTBEICTBYIOT — OgHOMY ampubomry —
«magnesiohornblende» (mo Leake, 1978): poroBas oOMaHKa (p.0.) aKTH-
HOJIUTOBAS, P. 0. MarHe3UaJbHas, P. 0. MarHE3HAJILHO-XKEeJIe3UCTast OOBIK-
HOBEHHas, . 0. OOBIKHOBEHHaAs, P. 0. TPEMOJIUTOBAS.

Pycckwuii nepeson IMA97 (Jluk u ap., 1997) coxpansieT TepMUH
«poroBasg 00MaHKa» B KaueCTBE KOPHEBOI'O Ha3BaHUs Ul KOHEUHBIX
YJICHOB U30MOP(HOIo psAa: poroBas 0OMaHKa MarHe3suajibHas « po-
roBas OOMaHKa >KeJIe3UCTas, TEM CaMbIM BCTyIas B HPOTHBOpPEYHE
(vunu HapylueHue) ¢ npuHATBIMA MMA npaBuiamu 00pa3oBaHus Ha-
3BaHUH aM(puOOIOB OT KOPHEBOIO CJIOBA C MPUOABIEHUEM COOTBETCT-
ByIoUIel NMpucTaBKu. [TONBITKON pa3pemnTs 3TO0 IPOTHBOPEUUE MOXK-
HO pacueHuTh nosiBiieHne B PedeparuBHom XKyphane (tom «['eomno-
THs») TAKUX TEPMHHOB, Kak «(deppoporoBas oOMaHKay win «heppu-
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(deppoporoBasi oOManka». Ha Hai B3risig 3T0 He caMbli JTy4IIUi Ba-
PHAHT pa3pelieHus MpodIeMbl TEPMUHA «POTOBast OOMaHKa.

Bonee ynauHpIM BapHaHTOM ISl CHATHS TOH MPoOIeMBbl TIpe-
craBisierca «CioBapb MUHepanbHBIX BUAOB» M. dreifmepa B mepe-
Bozie ¢ anrnuiickoro M. I'. ['opckoit (Dnetitiep, 1990). 3necs Tepmun
«hornblende» nepeBeéH Ha pYCCKHI A3BIK KaK «TOPHOJICHIUTY H HC-
II0JIb30BaH TOJIBKO B KaUeCTBE KOPHEBOI'O Ha3BaHUs. VIHBIMU ClIOBaMH
— amduboa, Kak MUHEPAITFHOTO BH/Ia, C TAKAUM Ha3BaHUEM HE CyIIe-
CTBYET (TO €CTb HEeT IMyTaHHUIIbI C Ha3BaHHEM T'OPHOI MOPOABI B IETPO-
rpa¢un — ropHOIeHANT). KOoHeuHbIe ke YieHbl N30MOP(MHBIX PSIOB
mepeBeneHsl:  magnesiohornblende —  MarHe3mOropHOJICHAWT;
a ferrohornblende — ¢epporopubienanT. UIMEHHO 3TOT BapHaHT Iie-
peBoJia UCIIOIb30BaH B HAcToALIEH paboTe B Ka4eCTBE OCHOBHOTO I
0003HAUCHUS] KOHEYHBIX WICHOB CEPUU TOPHOIEHIUTa, TaK KakK OH
HanboJiee COOTBETCTBYET IpaBHJIaM IepeBoja Ha3BaHU MUHEPAJIOB,
IpUeMIIeM ATl PYCCKOTO sI3bIKa, IIO3BOJISET ONEPUPOBATh Pa3IUUHbI-
MU IPHCTaBKaMH K KOPHEBOMY Ha3Bauuio (cormacHo mpasut MMA).

OOmass  ¢opmyna  HopMaTHBHBIX  am(uOOIOB  cepuu
ropHOJIeHUTa MOXeT ObiTh mpejcTaBieHa B Buae: [|Cax(L4M)(Si-Al)-
O,(OH),, rme L = Mg, FE" M = Al, Fe¥". Kak BumnO 13 (hopmybl, B
aM(pub0JIaxX 3TOH CEpUH MOTYT OBITh PEATM30BAHbBI JIBA COTIACOBAHHBIX
n30MOp(QHBIX psina 6e3 U3MEHEHHUs pacrpeiesieHus] 3apsaoB 1O MO3HIH-
sm. Tlepbiit — o katwonam Tuma L: Mg o Fé™ BTOpPOl — 1O
KatronaM trra M: Al o FE€*. Dro o3nauaer, 4ro B cepur TOpHOJICHINUTA
JIOJDKHBI TIPUCYTCTBOBATh YeThIpe KOHEUHbIX WwieHa. B IMA97 npusoast-
Csl TONBKO J1BA M3 HKX, MarHe3uoropuonermut (Mg > FE) u depporoph-
onenmur (FE* > Mg), o6a xapaktepusyiores mpeobnaganneM Al Haj
Fe*. TpeoGnananne Fe* max Al, mo-BuamMoMy, MpeIyCMOTPEHO, HO He
pa3BépHyTO. B MaTpudHON Momenu cepusi TOPHOJICHWTA TOTOTHSACTCS
emeé IByMs KOHEYHBIMH WIEHAMW (HA3BaHHs HAHBI B COOTBETCTBHH C
npaBmwiaMu MMA):

deppudepporopuéaenur (FE > Al npu Fe?* > Mg) u

deppumaruesnoropubaenaut (F€* > Al mpu Mg > Fe).

HasBanue mepBoro u3 HUX OIyOJHKOBAHO paHee B CBA3HU C HO-
BBIM HCClIeIoBaHieM «kupBanuta» (Nowaz et al., 1989 Bropoe Ha-
3BaHMe Takxke omyonukoBano panee (Hukens, Mannapuso, 1989), oo
BBEIICHO B HOMCHKIIATYPY B CBSI3U C YTOYHEHHEM BaiHIIeHKHTa (Wein-
schenkit¢. OrmernMm, 4YTO (eppuMarHe3nOropHOICHANT SBILSIETCS
pacnpocTpaHEHHBIM Ha Y paie aM(puOoIoM.

B tabnuie 14 npencrasieHa OCHOBaHHAsE HA MATPUUHOU MOJIe-
JI1 HOMEHKJIaTypa aM(uOo0II0B cepur TOpHOJICHIUTA.
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B Tabmune 15 ams 4eThIpéX KOHEUHBIX YJICHOB CEPUU TOPHO-
JICHTUTA TMPUBOJIUTCS O JIBA XUMHYECKHX aHAIN3a U3 OITyOJIMKOBaH-
HBIX HCTOYHHKOB.

Tabnuya 14
Homenkiatypa am¢pu00J10B cepuy ropHOJIeHINTA
Bbananc L
Mg > Fe’* Fe*" > Mg
bamnanc M
Marne3noropHoJIeHauT ®DepporopHOIeHAUT
(magnesiohornblende) (ferrohornblende)
Al > Fe®* [1Cax(Mg,Al)(Si;A)O,,-(OH), [[Cax(FEAN)(SiANO
(OH),
Deppumarnesnoropudaenaut | GeppudepporopHoIeHIUT
(ferri-magnesiohornblende) (ferri-ferrohornblende)
Fe > Al ICa(MgaFe")(ShANOz |  [ICa(FE sFe")(SiAO2z
(OH), (OH)
Tabruya 15

Xumnyeckue coctaBbl aM¢pn60/10B cepuy ropHOIeHIUTA
(110 ONy0JIMKOBAHHBIM JTAHHBIM)

Marse3uoropH- ®Depporop- Oeppumarnesno- | Depputeppo-
OJIEHIUT OJIEHIUT TOPHOJCHIUT TOPHOJICHIUT
1 2 3 4 5* 6 7 8**

SiO, 4480 | 46.52 43.67 43.43 43.83 4450 45835 4954
Al,O; | 13.01| 10.77 10.95 10.62 9.97 931 570 4.2

TiO; 0.83 0.98 0.95 0.91 1.43 1.59 - 0.08
F&0s 3.04 4.04 7.65 7.97 4.93 5.3 2.4
FeO 11.07 9.65 21.55 20.21 143y 14409 29
MnO 0.28 0.24 0.33 1.25 0.34 038 260 1.07
MgO 11.26| 12.29 0.97 1.33 9.95 966 228 340
CaO 10.45| 11.29 8.24 8.28 11.3Y 10.62 10{97 1Q.75
Na,O 211 1.74 1.42 1.60 1.33 206 035 04

B131.32
30

N

K20 0.07 0.07 1.55 1.77 0.32 1.04 040 0.31
H,O" 2.06 2.37 2.88 2.10 2.30 1.2 1.4p -
H.O - - - - - - - -
'8 -
F }0.07 0.28 }0.01 }0.21 0.02 0.0 0.0p
Cl - - - - }
ILILIT. - - - - - - - -
2 99.88| 100.47 99.6p 99.48 100.28 99(97 100.34 9f.59

Tpumeyanus: ¥*— B aHAIM3€ IEPBOMCTOYHUKA TPUBOAUTCS TAKIKE
P,O5 0.12 %; ** — B ananu3e nepBOUCTOYHUKA TpUBOIsTCs Takke: CrO3
0.03% wu NiO 0.03 %.
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XapakTepucTUKa npoo:
1. Coccroput-poroBooOMaHKOBEIN OacTokiazuT, oop. Ne628-12, p-H
moc. [Toxkar, Cp. Ypan («poroBast obmankay, SIkosneBa u ap., 1981, npu. |—

I, Ne 223);
2. Cnaner| Iaruokias-poroBoooMaHkoBsli, 00p. Ne§14, r. Kaukanap,
Cp. Ypan («poroBast ooMaHkay», SIkosiesa u nip., 1981, npui. [—II, Ne 220);

3. Cuennt-murmarut Y ¢aneiickoro kommiekca: o6H. 969 B 4000 M.
Ha O-B ot Kusnneckoro 6pona yepes p. Yy, Bepxueydaneiickuii p-u, Cp.
VYpan («pepporacturrcut, benkosckuii u ip., 1981, npun. I—I1, an. Ne 5);

4. Cuenut-murmarut Y ¢anerickoro komruiekca: ooH. 987 B 4000 m.
Ha 0-B ot Kusunbckoro 6poaa uepes p. Yy, Bepxueydanetickuii p-u, Cp.
Vpan («pepporactunrcuty, benkosckuii u ap., 1981, npui. I—II, an. Ne 6);

5. Kpucramnmmueckue cnanusl, npoduns Ne0106 — cpennsas 4acTs
Wnemenckux rop, 0. Ypan («poroBas obmanka», JlomunnkoBckuit, 1971,
Tabi. 7, aH. Ne3);

6. Bynuna rpanatoBoro am¢ubonura B rHeiicax BuimHeBoropckoit
tommu, o0p. Nell-74-2249, Unemenckue ropsl, 0. Vpan («marnesnanbHas
poroBast oOmMaHka», baxkeHoB u np., 1981);

7. Cxapnsl JIsHrapckoro mectopoxn., Hypatunckuit xp., Cp. Asus
(«depputpemonu», Msacuuxos, 1951).

8. BHOBb HcclienoBaHHbII «kupBaHUT» (HazBanue 1836 roxa) uz Ces.
Upnauauu, («peppudepporopubienanm, Nawaz et al., 1989);

Kpucrannoxumuueckne Gopmyiisl aM(prOO0IOB, aHAIU3BI KOTO-
PBIX IIpUBEJICHKI B Ta0I. 15, cienytomue (nepecuér Ha 13 kaTHOHOB):
Marne3noropHOIeHANT
1. (NaxK 09) 25(Car6Nazr)2 d(Mg2.aF €1 3MN 09)3 s Al 7576 3
Ti 09)1.175.0 (Ske.53Al 1.47)8.0022(OH1 0 02)2.0
2. (NazK o2) 26(Car7Nazs)2 d(MJ2.667€ 1.1MN 09364 Al soF € 4z
Ti 11)1.1d5.0 (Sie.74A1 1.26)8.0022(OH1.91F 09)2.0
depporopHOIEHAUT
3. Kai(CaaNasg)1sd(FE*32Mg 20MN 10)354Al ooF €™ 45Ti 10)1.4d5.0
(Sis.00Al1.108.0022(0OH)2.0
4. K.36(031.40Na49)1.8s{(|:e2+3.0d\/|g 30MN 20)3 s5Al .80F93+.55Ti 101.495.0
(Sie.80Al 1.2008.0022(OH)2 0
DeppuMarHe3norOpHOICHINT
5. (Nang.06).25(C31.81N3-.19)2.0[(Mg2.1d:e2+1.7£Mn.04)4.0(F93+.55A|.29‘
Ti 16)1.0d5.0 (Ske.52A1 1.498.0022(OH):.0
6. (NazeK 21) sd(Cau sNazr) d(MJ 214 € 1 7MN 05)3 0 FE™ 61Al 25
Ti 19)1.045.0 (Sks.62A1 1.398.0022(OH):.0
DeppudepporopHOICHINT
7. Kog(CarsNair)1od(FE*3.0MY sMN 39304 FE 1 0Al 0a)1.075.00
(Siz.06Al 92)8.002(OH)2 0
8. KosCanrNaig1sd(FE32MY 76MN 1941 FE 1Al 17Ti 01) ads o
(Siz.42Al 58)8.0022(0OH);2.0
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CpaBHﬂTeﬂbHaﬂ XAPAKTEePUCTHKA BUA0OBOro cocrasa aM(l)HﬁOJ'IOB

Cepuu amdub0110B

W pMeHOTOpCKUil KOMITJIEKC

T C Cepus HOPMAaTUBHBIE aHAJIOTH
Tpemonur- Tpemonut KymmuHrTOHHT
Ls AKTHHOIMTA DeppoaKTHHOIUT AnTOQUIIAT
Puxtepur dropopuxrepur
PI/IXTepI/ITa dropoxanuiipuxreput
Si
8 Bunuuta DeppuBHHIHT
dropomaruesunoapd-
L:M  [Skepmanuut- BCACOHHT
aphBenconura
LsM» FnayKO(I)aH- Marse3nopuOeKuT
pubexura
Ls [2nenura Onenut
Deppo3eHuT DropodeppodaeHUT
Marue3noropHoOIIeH-
Topu6ienaura|
LM ®depprMarHe3noropH-
Si;Al 4 OIEHANT
KaTO(I)OpI/ITa Deppumarnesnokaro- |Kanniideppumarae-
tdopur 3HOKAaTO(QOPHT
LsM, [Bappyasura  |Peppubappyasur
Hu6éura
- IMapracur Kanuiinapracur
apracur p p
LM |ractimrcura Marnesuoractuareut  |Kammiidhepponapracut
4 I'actunrcur Kanuiimaraesuorac-
. THHTCUT
SI5A| 2 Kanuiiractuarcur
DTopoKaNUHTracTUHT -
CHT
Yepmakura AmomuHouepmakutr  [XKexput
LM DeppuuepMakuT
g2 Deppudeppouepmakut
DeppuTapaMuUT Kanuiideppurapamur
apaMuTa ppuTap pputap
depprmaruesnoTapa-
MHT
SisAl3| LsM, |Caganaraura |AmomuHomarsesuoca- |Kanuiicasanarant
JJaHaraut
CazaHaraur
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HNnbpMeHOropckoro Komiiekca, XudnHckoro u JIopo3épckoro MmaccuBoB

XuOuHBI JloBo3epo
HOPMATHUBHBIC aHaJIoOTu HOPMATUBHBIC aHaJIOTH
Kanuiipuxrepur
DTOopoKaTMHPUXTEPUT
DTOPOPUXTEPUT
DropodeppopuxTepur
ApdBenconut ®DepposkepmanauT  |Kanuitmaraesunoapd-
Maruesunoaphseico- Maruesunoaphsen- BE/ICOHUT
HUT COHHT dropomarsezunoapdh-
ApbBenconut BEJICOHUT
®dropokanuiimarse-
310ap()BEACOHUT
DTopo3aeHUT
®eppumarnesnoka- |Propodeppumarne- |DeppumarHesnoxa-
TohopUT 3UOKaTO(GOPHUT TohopUT
Oeppukarodopur | Dropoxanuiipeppuma-
THE3HOKAaTO(OPUT
Deppudappyazut
DeppueppoHnOENT DeppuHuOENT Kanuitpeppuunoéur
l'actunreur Kepcyrur
DeppUMarHe3HoTa-
pamMur
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[Ipu pacuére HEKOTOPHIX AHATU30B CYMMAapHBIA KaTHOHHBIN 3aps[
TIPUBEAEH K +46 min OJIM3KOM K HeMy (OalaHCUPOBKOH Fe' - Fé .

Taxum o6pazom:

— M3 HOMEHKJIaTypbl MUHEPAJIOB Ipynisl aM(puOoIoB B MaTpuy-
HOW MOJIENTM UCKITIOYEH TEPMHH «POTOBasi OOMaHKa» M 3aMEHEH
Ha «TOPHOJEHIHT» C UCIIOIB30BAHHEM €ro TOJBKO B Ka4eCTBE
KOPHEBOI'0 Ha3BaHU AJIs CEpUM TOPHOJICHUTA;

— B MaTpUYHOU MOJENU cepusi TOPHOIEHANTA JOIOJIHEHA IBYMS
KOHEYHBIMH UIEHAaMM, OTPAKAIOIMMK BAPHALMIO KaTHOHOB
tuna M B nosunun C: ¢eppudepporopnéaengurom u dep-
PUMATrHE3MOrOpPHOJICHIHTOM.

4.3 CpaBHMTeJIbHAsI XaPAKTEPUCTUKA BUAOBOI0 COCTABA
am¢uodo10B NnbMeHOropcKoro Komijiekca, XuOMHCKOro u
JloB03épckoro MaccuBoB

B rmaBe 2 mokaszaHo, Kak IPOBOAMIICS HOMEHKJIATYPHBIA aHa-
3 ampubdonoB MnbMeHoropckoro kommiekca. ToyHO Tak ke J0CTa-
TOYHO ONEpPATHBHO MOXHO CHUCTEMaTH3HPOBaTh aM(pHUOOIBI JIF0O0TO
JPYroro KOMIUIEKCA MM MaccuBa. [loydeHHbIe TakuM 00pa3oM JaH-
HBIE MOTYT OBITh IIPEICTABICHB! B KOMIIAKTHOIN M HarJIsAHON Tabnuy-
HOU (hopme, IS JHOOOTO KOJTUYECTBA MAacCHBOB, U 3TH MAacCHUBBI CO-
BCEM HEOOS3aTeNbHO JOJDKHBI OBITH OJHOTO THIIA, a MOTYT OBITH ca-
MBIMH Pa3HOPOIHBIMH.

Ha ocHOBe JaHHBIX, PUBEIEHHBIX B JIByX CBOIHBIX MOHOTpa-
¢usix (Munepanoruss Xubuackoro maccuBa, 1978; Ceménos, 1972),
MpOBeIEH HOMEHKJIATYypHBIN aHanmu3 am¢uodonoB Xubunckoro u Jlo-
Bo3épckoro maccuBoB (Komnbckuii m-oB). OTH MOHOTpaduu H31aHBI
6oree 20-Tu JeT Ha3aq U 3a MPOIIEIIee BpeMsi, HAaBEpPHOE, HAKOUICA
Oonpnii 00BEM cBeZieHnH o amduboaam U3 3TUX MacCHBOB. TeM He
MeHee, 3TOTO JOCTaTOYHO ISl TOTO, YTOOBI ITOKa3aTh, KaK MOXHO
MIPOBECTH CPAaBHEHHUE Pa3HBIX OOBEKTOB. Pe3ynbTaT HOMEHKIIATypHOTO
aHanu3a aM(pHuOOIOB YIOMSIHYTHIX MaCCHBOB, B CPAaBHEHUHU C WJIBMEH-
CKHMH, TIPENICTaBJICH B Ta0On. 16. CTpyKTypa TaONHIBI B CBETE TPE-
CTaBJIEHUI MaTPUYHOH MOJETH HOMEHKIATypbl aMm(uO0I0B MpocTa U
noHsiTHa. VIHQOpMaIMoHHyI0 Harpy3Ky Takoi TaONWIBI MOXKHO yBe-
JIMYNTH, HAIPAMEDP, MPUPTOM BBIACIHUTH MOPOA00Opasyronye ampu-
Ooinbl, W amM(uOOIBI, XapaKTepHbIE IS KAKHX-TO THIIOB MOPOI H
T. II., TOT/Ia CPAaBHUTENbHAS XapaKTepUCTHKa OyeT OoJiee AeTalbHOM.
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3akiaouenue

[To amdubonam MnbMeHOropckoro KoMIuiekca ImpoBelieHa pe-
BU3Ms JaHHBIX, HAKOIUIEHHBIX B TEUEHUE IOCIETHUX ISATUACCATH JIET.
B ocHOBy Tako# peBH3HH IMOJIOXKEHa pa3paboTaHHAs aBTOpaMH Kiac-
CU(UKAIMOHHAS CXeMa MHHEPAJIOB Ipymiibl aM(pudos0B — «Matpuu-
Hasg MOZeNnby». B pe3ynbpTare ycTaHOBIEHO:

— B ONyOJIMKOBaHHOH 10 MITbMEHOrOPCKOMY KOMIUICKCY JIH-
Tepatype K ampuOoIaM 3a UCTOPUIO UX M3YYCHUS MPUMEHEHO 77 Ha-
3BaHUM;

— HOMEHKJIATYpHBIH aHaJIM3 TOKa3al, YTO COBPEMEHHOH HO-
MEHKJIaType COOTBETCTBYIOT TOJNbKO 18 Ha3BaHUl, OCTalbHBIE SIBIIS-
I0TCS 00 M3ITUIIHUME (TEPMHUHBI OOIIETO MOJIb30BaHUS, AUCKPEIH-
TUPOBAHHBIE U Tp.), K00, C MO3UINH NEHCTBYIOMEH HOMEHKIATYPHI,
HNPUMEHEHBI HEBEPHO;

— JIOTIOJIHUTENIFHO BbIABICHO emé 18 amdudonos, Oosnbluas
4acTh U3 KOTOPBIX ObLIa OIMcaHa paHee, HO MHTEPIPETalus UX B aB-
TOPCKHUX paboTax HE COOTBETCTBYET COBPEMEHHOW HOMEHKIIATYpE;
MpU4EM OJIMH M3 HHX, CaJIaHarauT, OMMCaH PaHbIIe, YeM OTKPBITHIH B
Snonnn u yTBepkIeHHbIM MMA B KauecTBe HOBOTO MHUHEPAIHLHOTO
BHUJA.

B mnacrosimmee Bpemst nns MnbMeHOropckoro KomIuleKca H3-
BECTHO 36 MHHEpaJOB IPYHIbI aM(pHOOIIOB, BEIIEICHHBIX B COOTBET-
CTBUH C COBPEMEHHOM HOMEHKJIATypOi.

B nenom onyOnuKoBaHHBIE MaHHBIE IO cOcTaBaM amMQHuOO0JIOB
WnbMeHOropcKoro KOMIUIEKCAa XapaKTePH3YIOTCS CIEAYIOIUMU OCO-
OEHHOCTAMHU:

— 3HaYUTEJbHAS YacTh AHAIM30B BBHIMOJIHEHA CTAHIAPTHBIMHU
CHJIMKATHBIMU METOAUKAMH;

— JJIs1 MHOTHX aHaJIU30B HE IIPUBEJIeHa TOUHasl IPUBA3Ka Mec-
Ta orbopa mpod, T. €. HET BO3MOXKHOCTH TIOBTOPHOTO 0TOOpa Tpod u
npoBeaeHus 0ojee AeTalbHBIX HCCIICIOBAaHII HHTEPECHBIX B TOM HJIH
HMHOM OTHOIIEHUU aM(pHuOOII0B;

— JUIS YacTH aHAJIHM30B, BBHITIOJIHCHHBIX MUKPO30HIOBBIMU Me-
TOJAMH, HE MPUBOAMTCS XapaKTepHCTHKA CTaHIAPTOB (ITAJIOHOB), B
CBSI3U C 3TUM OTCYTCTBYET BO3MOXKHOCTH OILICHKH KOPPEKTHOCTH OIl-
peIeNeHus TeX MM MHBIX KOMIIOHEHTOB;

— PE3KO pa3InvaeTcss U3y4eHHOCTh aM(DUOOIIOB U3 Pa3ITHYHBIX
THUIIOB TIOPOJ] — Il HEKOTOPBIX MOPOJ KOJMYECTBO aHAIU30B aM(H-
00JIOB TIPEICTABUTENBHO, IS APYTUX aHAIU3bl CIMHUYHBI HIH BOOO-
I1€ OTCYTCTBYIOT;

— BO MHOTHX INEPBOMCTOYHHKAX MOMYEPKUBACTCS, YTO MPOOBI
Ui u3ydeHuss aM(puOO0I0B OTOMPANUCH W3 TOPOJ C MHHHUMAIBHBIM
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Pa3BUTHEM HAIOKEHHBIX MPOLECCOB, MOPOABI XKe C MHTEHCHBHO MPO-
SIBJICHHBIMU HAJIOKCHHBIMH MPOIIECCAMH, C COCYIIECTBYIOIIUMH pa3-
HbIMH am(ubonaMu, ¢ 30HAIbHBIME aM()UOOTIAMU OKa3aJIHCh U3yUYCH-
HBIMH 3HaYMTENBHO ciiabee; B pe3ysbTaTe BOIPOCH! SBOJIOLUH KOM-
TUIEKCA C UCTIOJIb30BaHHEM aM(pHOOIIOB OCBEIIEHBI (hparMeHTapHO.

B pesynbrare aHann3a JaHHBIX 10 aM(uOoIaM HaAMEUYCHBI Clie-
JyIOIMe TEHICHLUH paclpeneneHus U dBOMoLUH aM(puOoIoB B HO-
ponax WITbMEHOTOpCKOT0 KOMILIEKCa!

— AmM@uboIIBI cepur YepMaKKuTa NPECTaBISIOT Hanboliee Bbl-
COKOTeMIIepaTypHble (IpaHyJIUTOBbIE) 00pa30BaHUsA B KOMILIEKCE.

— Amduboms! cepun ropHOIEHANTa 00pa30BaHbI B PE3yNIbTaTe
perpeccuBHBIX (MUTMaTH3aLusl, OaCTOMUIOHUTH3AIMSA U ApP.) H TPO-
I'PECCUBHBIX METaMOP(HHUYECKUX MPOLIECCOB B YCIOBUAX aM(pHOOIHUTO-
BOI1 1 a1nA0T-aMpUOOTUTOBON (harnii.

— Am@ubonbl cepur TapamuTa SBISIOTCS TUIOMOP(QHBIMH
IUI MHACKHTOB.

— AmMubonBl cepuii mapracuTa-raCTUHICUTA. Ca/laHarauTa u
YaCTH PUXTEPUTA XapaKTepHbI I MOopo] ((PEHUTHI, CHEHUTH U Ap.),
npeoOpa3oBaHHBIX B peE3yJbTaTe HATOXKEHHBIX METACOMATHUECKUX
MpoLEeCccoB (IUIaruo- U KaIueBasi TPaHUTU3AINS, PeHUTU3AIHS. CKaIo-
JUTH3AIM | TIp. ).

— AMUOOJIBI cepuil TPEMOJIUTA, YaCTH PUXTEPUTA, BUHUHTA,
katopopura, Oappyasura H TiaykohaHa-pHOSKHTa IPEICTABISIOT
HanOoJee Mo31HIE HU3KOTeMIlepaTypHble 00pa30BaHHs, XapaKTepHbIE
JUTS TIETMATHUTOB M YKWJT ITbIIUHACKOTO THIIA.

[IpoBeneHo cpaBHeHHE BUIOBOrO coctaBa amduoosioB Uinbme-
HOTOPCKOT'0 KOMIUIeKca ¢ XMOMHCKUM U JIOBO3EPCKHM IIEIOYHBIMU
MaccuBaMu. HoMeHkmaTypHbli anann3 amdubono Xubun u JloBose-
pa mpoBeAEH Ha CYIIECTBEHHO MEHBIIEM MAacCHBE JAHHBIX U HOCHUT
HCKITIOUUTENBHO NPEIBAPUTENbHBIA XapakTep, TeM He MEHee OCHOB-
HBIC YEePTHI PA3IHIHS MOXKHO OTMETHTb.

Amdubomer Xubun u JloBo3zepa B OCHOBHOM OTHOCSTCS K HU3-
KoriuHO3EMHCTBIM cepusiM. Cepun ¢ o3unmert T Buna SisAlz u SigAl,
He oTMedeHbl. B MipMeHOropckom Komiuiekce am(puOOIbl MMEHHO
9THX, BBICOKOTJIMHO3EMUCTBIX, CEPUI XapaKTepHBI U1 MUACKHTOB.

Hatpuessle amdubonsl (cepun sKepMaHHHUT-apBEICOHUTA,
HUOEUTa, TnaykodaH-pudbeknta) B MIbMEHOrOPCKOM KOMILIEKCE SIB-
JISIFOTCS. PEJIKMMH, T. K. OHH BCTPEUYAIOTCS B HEOONBIINX KOTHMIESCTBAX
B MAJIOMOIIHBIX POXHJIKAX, XapaKTePU3YIOLIHX CaMble MO3HUE CTa-
JIUM CTAHOBJICHUSI KOMILIeKca. AMQPHUOOIBI cepur HUOEUTA HE OTMEUe-
HBI BooOmIe. B mMaccuBax sxe Xubun u JloBozepa am¢puOob! 3THX ce-
pHii IPE/ICTAaBICHBI IIUPOKO, HEKOTOPBIE U3 HUX SBJIIOTCS MOPOI000-
pasyrommu (apdsenconur). [IpucyTCTBYIOT B 3THX MaccuBax amMQpu-
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Ooibl cepur HUOEUTa — B HacTOsILIeli padoTe BliepBble 0TMEYAIOT-
ca 1 Pocenn. MoxxHO oTMeTHTD, 4To HUOEUT B JIoBO3Epe MOT OBITH
OTKPBIT HAMHOT'O paHbIlle, 4eM yTBepkIEHHBI MMA.

OLIECHNUTD CYIIECTBYIOLINE TPEACTABICHNS U MOJEIH Pa3BUTHA
NnpMeHOropckoro KOMITIEKCa BO3MOXKHO IMpPH JI€TAIBHOM H3y4YEHUH
amM(UOOJIOB COBPEMEHHBIMH METOHaMH, OCOOCHHO M3MECHEHHBIX aM-
¢100110B, 30HANBHBIX U T. II. TONBKO TOTAa MOXKHO IOJIyYUTh Xapak-
TEPUCTUKH HAIIPaBJIEHHOCTH IPOLECCOB U 00jee KOPPEKTHO NpeCcTa-
BUTh 3BOJIIOIIUIO KOMIUIEKCA.
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Tunuynsie aMmpuodoib1 HiIbMEHOropcKkoro KOMILIeKkca
X¥MHYECKHH COCTAB THMHYHBIX aM(pu0010B MITbMEHOr0pCcKOro KOMILIEKCa

Ipunooicenue |

Nenn. | SiO, | Al,O; | TiO, | FeOs; | FeO MnO | MgO | CaO | NaO | K,0 | H,O' Cymma
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 | 5768 - - |13 [ 1008 - 2820 | 068 - - 2.15 100.54
2 | 4393| 1485| 0.8 18.78 050 1594 05 1.2p 0.02 - - 95.92
3 54.07| 058 | 001| 092 2115 053  18.00 1.4 0.25 0.10 1.58 19 99.49k
4 54.08| 251 | 009 254 1.32 031 227p 1144 238 0.58 2.0 - 100.76
5 |4415| 816 | 0.29 17.78 052 11.0]  9.9¢ 2.7p 1.61 - 0|58 96.84
6 | 4093| 808 | 1.08) 878 2198 1.76 0.93 9.92 2.20 1.36 218 0.34 99.56
7 | 4230 768 | 125 695  13.90 0.5 973 11.30 3.0 1.64 052 232 101.19
8 | 4524| 12.64| 0.40| 2.16 5.77 | Heomp. | 16.04 | 1234 | 253 - 2.68 - 99.80
9 |4116| 1815| 081 10.60 0.25| 1158 1243  1.83 0.98 ] - 97.59
10 | 76.60| 1861 | 1.64 17.99 - 771 1258 0.8 2.30 - . 98.40
11 | 36.67| 1824| 1.50 18.06 - 773 1268 101 2.26 - . 98.23
12 | 4186 968 | 248 613] 1219 033 1062 1252 212 1.43 020 - 100.29*
13 | 41.92| 1092 | 168 627| 1197 02§ 1022 1147  1.84 1.58 1442 053 100.08
14 | 39.04| 1273| 068 711 1439 06§ 1006  10.09  2.07 1.04 021  D.98 100.34*
15 | 4150| 864 | 1.20| 7.30| 183§  0.59 6.3 1044 256 1.97 100  1.10 100.45
16 | 3892 11.21| 152 7.46| 1537  0.94 726 1091  2.Q0 1.83 106  0.34 99.6[7
17 | 3887| 1238| 143 877 1431 080 6.88 8.6/ 3.05 2.52 - 100.0
18 | 39.13| 1297 | 128 656 17.69 051 552 1012  1.43 2.06 188 031 99.86
19 | 40.38| 10.18| 0.86] 7.39| 17.67  0.77 6.5 9.6/ 2.12 1.67 168  1.02 100.p
20 | 40.12| 10.03| o076 7.85| 15.3d 1.49 6.84 9.3 2.18 255 1p7  2.28 100.43
21 | 3543| 21.08| 1.02 377 8.76 029 1008 1179  1.60 1.20 100 .21 97.18
22 | 3383 17.33| 150 4.05| 20.47 1.54 322 1099 210 2.06 - 97.29
23 | 3373 17.84| 1.07| 11.26  16.5 2.03 2.14 9.2 2.27 3.06 136  0.58 100.32
24 | 3324 1825| 158 925 16.13 1.83 231 1004 198 3.20 130 .80 99.71L
25 | 3433 17.46| 153 589| 17.79 1.37 371 1043 245 2.78 1j70  0.65 100.08
26 | 54.62] 226 | 0.0 1.50 1.60 0300 2251 1234 195 0.54 207 - 100.20*
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Ipooonsicenue npunoxcenus |

1 2 3 4 5 6 7 8 9 10 11 12 13 14

27 53.53 - 0.73 4.29 8.32 1.04 18.0% 12.59 0.6p 0.33 0.11 - 100.97*
28 49.84 2.07 0.04 22.88 1.87 8.65 11.16 0.61L 0.35 - 0}22 97.71%
29 4591| 10.34 1.19 2.17 13.2( 0.23 11.97 12.18 1.39 0.46 117 0.05 99.96
30 46.60 9.63 0.90 5.19 5.75 0.24 15.66 12.03 147 0.14 210 - 99.71
31 45.44 6.44 0.27 18.21 0.77 11.41 12.10 0.85 0.37 — 0.01 95.97
32 42.33| 1857 0.61 1.93] 7.92 0.37 12.09 11.86 2.01 0.18 0.11 97.857*
33 39.74| 20.18 0.60 12.69 - 11.03 12.49 171 0.43 - - 98.87
34 43.30| 1221 1.33 4.01 12.21 - 11.2b 10.73 2.06 0.63 - 97.73
35 42.77| 1131 1.96 412 13.18 0.17 10.54 11.10 1.70 0.5 1j95 0.01 99.54
36 37.65| 11.69 1.93 9.03 23.76 0.3§ 0.79 9.38 1.59 1.56 191 D.34 100.01
37 51.70 2.59 0.40 9.06 10.24 0.79 12.16 6.43 4.7 0.79 0.48 - 100.21*
38 50.22 2.38 1.16 5.20 14.9Q 0.97 10.56 6.2P 5.00 1.57 110 1.90 100.45
39 54.84 1.50 0.25 3.80 251 0.49 19.84 7.08 5.22 1.73 0.p3 2.50 99.38
40 53.98 1.19 0.05 3.33 5.35 0.68 18.31 8.28 4.20 111 0.p9 3.30 101.19
41 49.46 3.31 0.61 7.79 13.09 1.14 9.44 7.1p 3.85 1.%9 142 1.6 99.51
42 50.83 2.70 0.98 7.49 9.43 0.32 13.3p 6.4D0 5.00 1.49 1.80 1.01 100.34
43 5.78 3.01 0.89 7.49 8.80 0.39 13.91 6.10 4.60 1.20 0.57 1.70 99.79
44 48.96 5.21 0.77 6.08 10.07 1.02 14.02 8.3/ 3.11 1.54 0p1 - 100.79*
45 40.47 9.92 1.22 12.97 14.24 1.52 4.42 6.48 4.41 2.10 - 99.98
46 39.05| 10.46 0.96 13.06 15.01 1.83 431 7.39 4.40 2.00 129 D.74 100.19
47 37.68| 14.70 0.83 10.30 15.5¢ 0.61 4.90 8.34 3.45 2.28 144 D.72 100.%4
48 37.84| 12.39 1.22 12.96 14.73 2.67 2.82 7.02 4.07 2.24 107 D.70 99.44
49 40.51| 10.17 0.86 8.23 14.40 1.77 8.12 9.0p 3.08 1.82 0.89 D.50 99.16
50 54.52 2.33 0.08 9.33 8.08 0.61 13.6[7 4.44 4.75 0.63 1.63 .75 99.90
51 51.76 2.42 0.31 6.31 10.09 0.29 14.16 8.8p 2.67 0.Y5 0.p4 D.36 99.34*
52 48.24 4.40 0.56 6.32 11.69 1.1 13.99 8.8D 3.38 0.30 0.08 - 99.96f
53 50.48 291 1.24 7.47 11.49 0.4Q 12.41 7.10 3.33 1.08 114 D.90 99.5[
54 56.76 1.47 0.51 5.76 0.79 0.29 20.1p 2.86 7.50 1.62 0.B4 2.80 99.78*
55 52.35 2.13 0.18 14.61 10.79 0.70 8.59 2.1p 5.62 0.56 170 D.90 99.8p
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Tpumeuanus:* — B ipobe onpeneneHo 1. 1. m.: Ne 12— 0.73; 14 — 0.36; 17 —2.35; 26 — 0.11; 27— 1.33; 37— 0.70; 44— 1.04;
45— 2.08; 52— 1.10; 54— 0.98. ** s11po6e ompenenén Cl: Ne 3— 0.55; 28— 0.02; 32— 0.06; 51— 0.43.

Kpucrannoxummuyeckue ¢popmyasl Tunnyubix aM¢pu60108 NLiibMeHOropcKkoro KoOMIieKca

AHTOQWINT

1. D(Mg5.72Fez+1.04Ca3.10F93+0.14)7..0(5i7.85FeS+o.15)8.0022(OH)z.o
Kenpur

2. Nay 34 M3 4 €1 3¢Ca,0MNo.08N@0.01)5.o(Al 1.0 €*0.95Ti0.09) 2. Sie. 462l 1598, 0022 OH),

KyMMUHITOHHT

3. (Na).o7Ko.02)0.09(Mga.gd:e2+2.4lca).23M no.o7|:<:-'3+o.29A\| 05)7.0(Si7.95Al 0.059)5.002(OH),

IneHuT

4. (Nay.4K0.100.54Car 7dN@0 202 (M 67 0.0MNo 0 €0 23T 10.01)5.o( Si7.a6Al 0. 4F € 0.12)8.0022(OH)z

5. (Nay.41K0.31)0.74Car.6N 392 o(MY2 57€ 2 29MNg 07Al 0 16Ti0.095.o( Si.69A 1.31)8.0022( OH)2.0
Deppod31eHuT

6. (Nay 4K 029074 Car 7N 292 o(FE 3 79M G0 2MNg 247€™0 368 0 26T 0.195.o( S 727l 1 27)8. 002 OH, F .0

DTopodepporaeHUT

7. (Na).ad<o.32)1.12(031.87|\130.13)2.0(F92+2.37|V|92.24M no.o7F93+o.24Ti0.08)5.0(Si6.54A| 1.40T10.09)8.0022(F1.180H0 87)2.0

[apracur

8. Nay sdCan sNa 12)2.0M03 4 € 0.694.11(Al 0.6 €0 23Ti0.00)0 8o Sl 4gAl ;.52)8.0022(_OH)2.0
9. (Nay.4Ko.190.6dCar.oN& 102.o(MY2 51 06MNo 093 55Al 1.0 €0 27T 10,09 1.45(Sis 982 2.02)8.0022( OH)2.0

Kanuiinapracur

10. (Ko.44N30.250&).03)0.72032.0(M91.7J:ez+1.54)3.27(A| 0.83’:93+0.72Ti0.18)1.73(Si5.52'°\| 2.488.0922(0OH). 0

Kaymiigepponapracur

11. (Ko.aNao 30C.090.78C .o FE*1.79M71 74)3 4 Al 0. 81F €0 53Ti0.17)1.51(Sls 557l 2.49)8. 0022 OH)2.0
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MarHe3I/l0raCTI/lHFCI/lT

12. (NEb.ezK0.28Ca).03)0.93C89.0(M92.39Fez+0.97|\{|no.0403.40(|:eg+1.27°_\+| O.OSTiO.28)1_.6({Si6.33A_|1.67)8.0022(OH)2.0

13. (Na 3K o.300.7dCar.sNa9 192 (MY2 2761 5iMN0 093,84 FE 0,757l 0 26Ti0.191.16( Sl 327 1.69)8.0022(OH, F)o 0
KaamiiMarne3uoracTHHI CUT

14. %K0.37N30.21)0.58(031.61N30.39)2.0(M92.231:92+0.7JV| n0.09)3.05(|:é+1.8¢v°\| 0.03T10.09)1.08(Si5.80Al 2.20)8.0022(OH,F).0
ACTUHICUT
15. (Na 51K 0.390.84Car 7N 292 o(FE2.3M01 4MNo 093,94 FE 086 Ti0.14A 0,00 1.06( Sl 482l 1.52)8.0022(OH, F)o o
16. (N5&.4%0.36)0.78(031.85\130.18)2.0(F92+2.0M91.69|V|n0.12)3.81(|:eg+o.87°\|0.14Tio.18)1.19(3i6.oab\|1.92)8.0022(OH)2.0
KaamiiracTHHrcHT

17. (Ko 50N 45)0.95(Cau 5N 49)2. o(FE 1.8IM Y1 5IMNg 103,54 FE 1,017l 0 28T 10.17)1.46( Sl 02Al 1,098,002 OH)2.0
18. (K0.45N30.17)0.62(031.68'\130.32)2.0(F92+2.29|V|91.2EM n0.07)3.64(F93+0.77A|0.44Ti0.15)1.36(3i6.09A| 1.9298.09021.7dOH)2.0
19. (Ko.sﬁ\l30.25)0.58(031.6d\l30.40)2.0(F92+2.2JV|91.49M n0.10)3.88(F@+0.87A|0.15Ti0.10)1.12(5i6.28°\| 1.798.09022(0H,F) 0

DTOPOKATUINTACTUHICUT

20. (Ko.5:N@9.490.94Car 5N@0 422 o(FE2.0MP1.60MNo 2003 81(FE>*0. 95A 0.17Ti0.09)1. 14 Sl 312l 1.69)8.0022(F1.180H0 87)2.0

AJIIOMHHOMATHE3HO0CAIAHATAUT

21. (N5&.37Ko.23)0.60(031.9d\l30.10)2.0(Mgz.zd:ez+o.e4M No.09)2.04Al 1.od:€’+o.89Ti0.12)2.06(Si5.32A| 2.698.09022(0H)2.0

Capanaraur
22. (N%.5%0.46)0.98(031.8“30.13)2.0(F92+2.4d\/|go.7d\/| n0.21)3.43(F93+0.7ﬁ|0.64Ti0.18)1.57(3i5.39A| 2.618.0022(0H)2.0
Kanuniicamanaranrt
23. (Ko.sN&o 210.84CarsN 492.o(FE*2.0MJo.5MNo 292 7 FE 1.4l 0.56T 10,192, 21(Ss.26Al 2.72)8.0022( OH, F o 0
24. (Ko 6N@9 27)0.94Can 7N@0 292 o(FE 2. 3Mo 5MNo 293 14FE0 92Al 0 75T 0.19)1 8¢ S5 31Al 2.69)8.0022(OH, Fz.0
25. §K0.56N90.52)1.05(031.77N30.23)2.0(F6‘2+2.22|V|QO.BEM no.le)s.zs(Fea+o.83A|0.70Tio.1591.71(3i5.4zv°\| 2.598.0022(0H,F)0
PeMoJTAT
26. (Na 36K0.100.44Car.8NG0 192.0(MJa 65 0.19MN0 0 € 0195 o Siz 568 0 37100 € 0.098.0022(OH)2 0
27. (NEb.ogKo.oa)o.le(CaLglN30.09)2.0(Mgs.sd:92+0.77M nO.lZFeg+O.3])5.O(Si7.5d:e'3+0.36Ti0.08)8.0022(OH)2.O
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DeppoaKTHHOJIUT

28. Ko 0 Car 8N 192 o(FE 2 1M71 0MNo 247€™ 69)5.o( i 57l 0 3767 0.10)8.0022( OH)2 0

MarHe3noropHOGJIeHaAUT

29. (NEb.ngo.og)o.ss(CaLgd\l30.10)2.0(M92.53F€'2+1.55M No.094.11(Al o.4d:93+0.30Ti0.13)0.89(Si6.69A| 1.398.0022(0H)2.0
DeppuMarde3uoropHoOJIeHIUT

30. (NEb.st0.03)0.28(031.85N30.15)2.0('\/'93.35:92:0.53'\/' no.03)3.89(|:e310.73°\|0.29T!0.09)1.11(S!6.67A| 1.398.0022(OH)2,0

31. (N& 21K0.090.24Car.9N@0.00)2.d(MJ2 571 2MN0 09)3.9AF €0, 95Al 0.05T 10,09 1.08 S 872l 1.198.0022( OH)2.0
AJIIOMHHOYEPMAKHT

32. (N5&.37Ko.03)0.40(031.81N30.19)2.0('\/'92.57F92:0.71M n0.04)3.32(A!_1.16F_eg+0.45Ti0._07)1.68(Si6.04A| 1.998.09022(0H)2.0

33. (Na 38K0.090.44Car.91N@0,092.0MJ2 3 0 693 o Al 1.0dF € *0.86Ti0.08)2.o( Sis 682l 2.32)8.0022( OH)2 0
DeppuyepMaKkuT

34. (NEb.zeKo.11)o.37(Cf91.ed\l30.32)2.0(M92.44:92:1.0)3.46(Feg+0.93°\| OfeTio.ls)l.szl_(Sie.sEAl1.535)8.0022(OH)2.0

35. (N&240.190.3dCar. 7N 292.d(MJ2.3F € *1.0MN0 073 3 FE1.06A 0.33T 10.22)1 61(S6. 34l 1.698.002(OH)z.0
DeppudeppouepMakuT

36. (N%.3%0.12)0.44((:31.62’\190.38)2.0(F32+3.15M90.19|V| n0.06)3.42<(F€+1.08A|O.26Ti0.23)l.57(8i6.0496\| 1.998.0022(0H,F) 0

Puxrepur
37. (Na39K0.190.54Car.oNas 0)2.o(MJ2.64€ 1 3MNo 10F €0 87Ti0.02)5.o( Sir 597l 0.45Ti0.098.0022( OH)2.0
38. (N%.4d<o.3o)o.76(031.01N30.99)2.0(M92.36:92+1.9d\/| no.lee%o.soTio.oa)s.o(Si7.53A| 0.40110.07)8.0022(OH,F ) 0
DTOPOPUXTEPUT
39. (N 51K0320.64Ca1.0dN 992.0MJa 1€ *0.3MNo o€ 0. 418l 0.05Ti0.09)5. o Sk 778l 0 298.002(F1.10Ho 8920
40. (Na.44K0.200.64Car. 2N 792.AMJ3 o€ 0. 6MNo 0 €0 395, o Si7. 788 0.20T 10.01F € *0.01)8.0022(F1. 560Ho 50 2.0

DTopoKaUAPUXTEPUT

41. (Ko.slN30.29)0.60(031.14\130.84)2.0(M92.14F92+1.65M n0.14Fe3+0.88A| 0.13T10.08)5.0(S7.55A 0.48)8.0022(F0.7700.670Ho 56)2.0

®eppuMarHe3suoKaToGopur

42. (Na.40K0200.6dCan oNay 0)2 (MY2.9F €1 1IMN0 0941 FE0.80Ti0.10)0.96(Sh7.50Al 0,508,002 OH, F .0



43. (N&.43o0.26)0.64 Cay 11Nag s M no.oz)z.o(Mgs.OfEZ+1.o7|\/| n0.03)4.13(Fes+0.77Ti0.10)0.87(Si7.42A| 0.51F93+0.07)8.0022(OH Fo

Kanniigeppumarnesnoxkaropopur

44, (Ko 2N@y 27)0.59Cay 2N@0 72)2.0(MP3.0F €1 2IMNg 124 3F €0 67 (Shr.04Al 0.88T10.08)8.0022( OH)2.0

DepputapaMuT

45. (N5&.4&7}(0.42)0.91(031.09'\130.91)2.0(F92+1.87M 01.0M n0.20)3.1o(|:é+1.53°\| 0.23T10.14)1.9dSls 307l 1.61)8.0022(OH)2.0
46. (Na 6K o0.401.o(Can 29N@0 792, o(FE 1.9IMg1.0MN 20)3 24 FE "1 55Ti0.11Al 0. 10)1. 76 Sl 17Al 1 898,002 OH, Fo 0

Kanuiideppurapamur
47. (K0.4EN30.39)0.84(031.34\130.64)2.0(F92+2.02M 01.0M n0_07)3_22(Fe3+1_17A| 0.52110.091.78 (Sis.84Al 2.16)8.0022(OH,F),.
48. (Ko.aNa 490,34 Car. 1N 81)2. {FE 1.00M 0. 6/MNo 3929 FE 1. 55Al 0.33T10.192.02 (Ss.0Al 2.0)8.0022.54OH, F )y 4g

DeppuMarHe3snoTapamMuT

49. (N Ei>.39Ko.35)0.74(C31.48'\130.52)2.0(|V|91.85]:(5'2+1.34|V| n0.23)3.42(F92+1.45Tio.10A| 0.091.54Sls.20Al 1.89)8.0022.{ OH,F).0

DeppuBUHYMT
50. Ko.11(Cav.sdNau 392 AMJ2 7€ 0.9MNo 07)3. 8 FE1.0Al 0.16Ti0.00)1.14Si7.76Al 0208, 902 OH, F.

51. (Ko.14N3o.190.24Car.3N@0.62)2.0(MJ3 07 € 1 2MN0 094,35 €0 64 Sz 56Al 0.45T10.0F €0 1)8.0022(OH)2. 0
Deppudappyasur

52. (N5&.31K0.06)0.37(031.3J\l30.64)2.0(M93.0F92+0.6d\/|n0.13)3.73(Feg+1.21Ti0.06)1.27(Si6.96A|o.7d:eg+o.29)8.0022(OH)2.0
53. (Na 0K o0.200.24Car.1Na0 892.0(MJ2 71FE 1 1MNg 09)3.01(FE**1 0aTi0.09)1 0o Siz 418 0.50T 10.09)8.0022(OH, Fz.0

dTopomarHe3noapdercoOHUT

54. (Nfb.44Ko.29)0.73(Ca).43]\131.57)2.0(Mg4.14F92+0.09'V|n0.03)4.26(Fes+0.606\|0.09Ti0.05)o.74(3i7.895\|0.15)8.0022(F1.220Ho.78)2.0

MarHe3nopuéexkur

55. Ko 1o Co 2Nay 601.0dM1.ed € 1.3IMN0 07)3 26(FE 1 6Al 0.08Ti0.09)1.74 Sk 724l 0 29)8. 002 OH, F .0
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Xumunyeckuii coctas (Mac. %) am¢pn6o108 MiibMeHOTOpcKOro KOMILIEKCa

Ipunooicenue Il

Ne SiO, [ Al,Os [ TiO, | Fe0s | FeO MnO [ MgO CaO | NaO H,O* | H,O F >
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Antoduiuut
56 5832 ] 023] 005] 0.16] 858 0.34 2950 046 0.10 0.01 222 | | 99.83
Kenpur
57 5035 ] 803] 031] 0.85] 1672 041 1949  0.58 0.56 0.p2 227 | 002  99.67
KymMMuHrTOHUT
58 51.22 45 0.16 0.83] 19.47 0.24 1846 0.39 0.43 0.p1 184 olo2  9y.58
59 5463 | 133 0.08 0.7 16.99 0.55 2062 0.81 0.11 0.01 1j84 002 9758
60 5231 | 284 0.62 2.28| 19.5] 0.34 18p2 079 1.35 0.82 0/23 100.43
[apracut
61 39.10 [ 20.79] 0.52] - | 1419 — ] 9.18 1249 174 0.51 1 I N 94.45
Kanuiinapracur
62 3793 | 17.55] 154 18.49 759 1251 041 1.92 9817
63 36.89 | 17.63| 1.75 18.1§ 789 1265 1.26 2.47 98/28
64 37.24 | 18.10| 1.66 17.14 842 1230 1.30 2.97 9803
65 36.78 | 18.32| 1.40 18.33 755 1281 081 217 9830
Marse3uoracTUHICHT
66 37.00 | 17.32] 1.77 20.36 6.99 12.65 1.0B 1.49 97/94
67 40.42 | 10.65| 1.69 6.91| 1244 045 952 9.94 3.25 1.85 211 045  90.42
68 4258 | 9.23 0.88 6.33] 1124 079 1296 1116 257 162 034 100.18
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IIpooonxncenue npunocenus |l

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
69 4024 | 13.48] 1.19 449] 1561 028 8.87 12.p7  1.70 0.p6 0l47 dog  99.59
70 4015 | 9.74 1.29 9.38 7.46 031 12.48 10.70 2.6 0.95 3[26 98.97
Kanuitmarue3anoracTUHICUT
71 37.46 | 17.48] 154 - 18.5(¢ - 7.97 12.34 082 192 1 1 L 94.26
72 37.43 | 17.65| 1.61 18.19 8.05 12.58 093  1.96 9811
73 39.04 | 12.73| 0.68 71| 1439  0.68  10.0p 10.p9 2107 194 021 Q.38 100.14
I'actuHTCHUT
74 40.15 | 10.50] 1.55 7.72] 1367  0.24 795 1165 2.66 0.b6 212 99.19
75 41.02 | 837 0.70 7.73| 1859  0.86 6.36 9.98 2.16 1.67 1146 098  99.47
76 38.01 | 11.92| 0.89| 10.09 1500  1.2% 6.2p 9.92 2.84 102 1|54 0.87  99.66
77 38.82 | 11.48| 1.35 9.55| 1473  1.34 6.64 9.48 2.34 2.p9 1/49 051  100.11
78 3490 | 14.75| 1.26| 1074 1638  2.34 2.44 9.73 2.53 2.6 3[15 043  100.62
79 38.40 | 13.63| 1.56 6.85| 1293 0.4 8.18 9.76 3.36 3.00 0/64 105  99.38
80 3570 | 13.85| 1.55| 10.44 1582 - 3.78 9.90 3.07 2.08 96.23
81 40.11 | 10.40| 1.40 9.10| 1497  0.7( 6.10 9.06 3.29 2.56 100.64
82 37.66 | 12.70| 1.88 9.16/ 13.02 1.0 6.64 9.80 3.58 2.88 1]00 100.62
83 4053 | 9.00 1.31 6.38| 19.04  1.5§ 469 1043  3.90 1.47 1/60 038  100.17
84 3537 | 14.67| 1.28 8.69| 13.6 0.94 6.24 9.713 3.70 2.81 3]02 0.20 1.06  100.38
Kanwuitractuarcur
85 40.03 | 10.10] 1.49 6.46] 185 0.83 641 1005 191 165 1|51 126  99.76
86 38.79 | 11.72| 1.69 7.42| 19.04 0.5 458 1081  1.70 1.80 1|06 036  99.33
87 3490 | 1457| 1.26| 1074 1638  2.34 2.44 9.73 2.59 2116 3l15 043  100.62
Calagaraur
88 | 3433 16.64] 1.29] 834] 1378 0.45 6.1 1013 3.3 2p9 2[16 - d94  d9.97
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IIpoodonicenue npunosicerus ||

1 2 3 4 6 | 7 ] 8 | 9 | 10 ] 11 | 12 | 13 | 14 | 15
DeppoaKTUHOIUT
89 51.88 0.78 - 21.17 1.79] 10.33 12.36 0.43 0.16 + I L 94.79
90 50.88 1.01 0.03 23.89 1.94 7.86 11.63 0.8 0.15 L L B 97.68
MarHe3uoropHOJICHIUT

91 47.90 | 10.86 0.51 12.24 - 13.2] 12.12 1.15 0.22 98|25
92 49.32 9.24 0.36 12.04 - 13.94 12.28 0.75 0.15 98|08
93 47.09 | 12.14 0.36 12.90 - 12.81 11.84 0.78 0.27 98[19
94 48.90 9.84 0.12 12.30 - 13.81 12.21 0.96 0.16 98/30
95 50.15 7.45 0.14 12.38 - 14.42 12.97 0.85 0.15 98|11
96 46.73 | 12.12 0.46 12.60 - 12.92 11.99 1.15 0.35 9832
97 49.00 9.67 0.27 11.90 - 14.04 12.24 1.00 0.14 98|26
98 4652 | 12.17 0.50 12.54 - 12.96 11.95 1.19 0.40 98[23
99 4732 | 10.96 0.37 12.87 - 13.04 12.49 1.00 0.33 9838
100 49.27 9.72 - 7.65 - 16.95 12.10 2.38 - 98.p8
101 51.70 7.56 - 7.65 - 17.63 12.2P 1.38 - 98.16
102 4950 | 10.19 - 8.48 - 16.03 12.09 1.77 - 98.05
103 49.95 9.29 - 7.64 - 17.44 12.2B 1.66 - 98.21
104 49.32 | 10.22 - 7.75 - 16.68 11.84 2.1 - 98.01
105 46.76 | 13.25 - 8.52 - 15.43 11.7p 2.38 - 98.05
106 50.19 9.17 - 7.41 - 17.18 12.0p 2.04 - 97.p9
107 49.15 9.78 - 7.99 - 16.89 12.1B 2.13 - 98.112
108 49.00 | 10.64 - 7.79 - 16.62 11.87 2.0 - 97.06
109 51.39 7.85 - 7.28 - 17.64 12.2p 1.78 - 98.16
110 50.64 8.80 - 7.34 - 17.27 12.2P 1.56 - 97.p0
111 51.00 8.41 - 7.44 - 17.24 12.21 1.91L - 98.p1
112 50.97 9.05 - 7.07 - 17.25 11.7p 1.7p - 97.85

100



IIpoodonicenue npunosicerus ||

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
113 48.82 11.10 - 7.73 - 16.75 11.83 1.98 - 98.p1
114 48.55 11.41 - 7.59 - 16.49 11.96 2.1p — 98.112
115 49.01 11.08 - 7.63 - 16.47 11.79 2.26 — 98.p4
116 48.78 11.34 - 8.08 - 16.11) 12.16 1.6/ — 98.p8
117 49.65 10.61 - 7.50 - 16.53 11.96 2.0b - 98.p9
118 48.76 10.99 - 7.72 - 16.39 11.98 2.19 - 98.p3
119 52.05 7.91 - 6.34 - 17.84] 12.58 1.4 - 98.114
120 49.52 10.20 - 7.01 - 16.90 11.86 2.6 — 98.p9
121 49.49 11.22 - 6.63 - 16.49 12.1p 2.28 — 98.18
122 50.62 9.43 - 6.66 - 17.61 12.211 1.56 - 98.09
123 51.18 8.55 - 6.82 - 17.42 12.41 1.88 - 98.21
124 52.67 7.26 - 6.20 - 18.28 12.4p 1.2p - 98.05
125 52.98 7.12 - 6.10 - 18.33] 12.57 1.14 - 98.24
126 53.48 6.09 - 6.15 - 18.93 12.49 0.88 - 98.02
127 53.28 6.38 - 6.34 - 18.39 12.56 1.31 - 98.5
128 52.85 6.87 - 6.38 - 18.28] 12.4p5 1.16 - 98.00
129 47.10 11.70 0.34 12.60 - 12.91 12.35 1.32 0.26 98,38

DepprMarHe3HOropHOICHANUT

130 49.06 8.80 0.25 12.7Q - 14.1p 12.58 0.50 0.16 98|17
131 47.28 11.48 0.21 1.39 7.27 0.23 16.83  11.95 1.62 0e2 114 D.5 99.66
132 46.03 10.54 0.72 2.54 8.35 0.2( 1541  12.06 2.00 o1 1473 99.79
133 54.08 251 0.09 2.54 1.32 0.31 2210 11.84 2.38 0.58 4.4 100.75
134 44.46 11.00 1.95 2.83 15.80 0.37 9.75 10.46 1.26 0,93 1136 Q.42 99.72
135 43.99 11.00 0.89 3.19 16.04 0.19 9.43 11.80 1.85 0/75 138 Q.05 99.56
136 44.34 10.81 1.72 3.14 11.10 0.1 12.86 1185 1.50 0{90 194 Q.05 99.40
137 43.83 9.97 1.43 4.93 14.37 0.34 9.95 11.87 1.83 0.32 2{30 Q.02 100.16
138 44.50 9.43 1.59 5.38 14.19 0.3§ 9.66 10.62 1.04 1.p0 1|20 Q.05 99.97
139 44.56 9.21 1.38 3.21 12.93 - 10.20 11.17 2.80 2.70 100.30
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IIpoodonicenue npunosicerus ||

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
140 45.46 9.19 1.53 19.07 0.18 9.92 10.89 1.12 0.84 98,20
141 44.84 9.45 1.23 19.58 0.22 10.15 10.90 0.84 1.10 98.31
142 44.56 9.82 1.54 19.48 0.09 9.54 10.78 0.85 1.20 98,23
143 44.69 9.64 1.28 19.92 0.19 9.38 11.87 0.68 1.07 98,34
144 44.32 9.94 1.43 19.84 0.19 9.38 11.24 0.91 111 98,30
145 44.45 9.36 1.37 21.14 0.21] 9.06 11.07 0.42 1.23 98,13
AIIOMUHOYEPMAKUT
146 40.29 18.07 0.49 3.82 10.24 0.0 10.2D 11.83 1.p9 0/44 .40 0.03 98.98
147 41.99 18.89 0.72 2.36 9.68 0.1§ 10.11 12.p2 1.24 0,62 0}10 98.14
148 39.66 19.42 0.52 13.99 0.04 9.06 11.91 1.89 0.43 0,03 96.93
149 40.55 18.54 0.54 13.49 0.06 10.22 11.94 2.00 0.45 0/03 97.74
150 41.22 16.54 0.47 13.15 0.06 11.02 11.74 2.09 0.44 0/03 96.73
151 41.51 16.88 0.43 14.25 0.11 10.28 11.71 1.67 0.45 97.24
152 39.94 20.96 0.62 12.29 - 10.47% 12.75 1.28 0.47 9878
153 39.49 21.30 0.65 12.24 - 10.79 12.59 1.30 0.37 98,72
154 39.64 20.03 0.38 15.01 - 9.29 11.81 1.82 0.45 98{43
155 38.91 21.22 0.29 14.52 - 9.15 12.21 1.58 0.50 98(38
156 38.75 21.38 0.48 14.51 - 9.06 12.31 1.34 0.53 98(36
157 38.81 21.00 0.14 15.04 - 8.87 11.95 1.40 0.61 97(82
158 38.59 20.74 0.36 14.21 - 9.64 12.06 1.50 0.66 97(76
159 40.97 18.32 0.29 13.17 - 11.7( 11.76 1.36 0.45 9797
160 38.96 19.23 0.33 17.37 - 8.23 11.89 1.42 0.50 9793
161 40.95 19.38 0.61 11.24 - 11.94 12.40 1.48 0.31 98,09
162 41.82 18.99 0.52 10.91 - 11.83 12.64 1.42 0.24 98,17
163 41.05 19.21 0.59 10.95 - 12.39 12.44 1.16 0.27 98,06
164 41.02 17.67 - 15.00 - 10.19 11.93 1.47 0.47 97{71
165 41.18 17.69 - 14.69 - 10.29 11.64 1.88 0.91 9789
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IIpoodonicenue npunosicerus ||

1 2 3 4 6 8 9 10 11 12 13 14 15
166 41.18 17.46 - 14.13 - 10.79 11.77 181 0.48 97|59
167 42.25 17.94 - 12.12 - 11.32 12.71 0.94 0.26 97(53
168 41.18 18.90 - 11.57 - 11.7Q 11.95 2.05 0.38 97(73
169 42.06 17.79 - 12.40 - 11.53 12.36 0.99 0.26 97/40
170 41.35 18.73 - 11.96 - 11.11 12.30 1.2p 0.40 97/08
171 41.20 18.77 - 11.88 - 11.2§ 12.21 1.49 0.46 9726
172 41.19 19.16 - 12.12 - 11.23 11.92 1.00 0.34 96(96
173 40.96 19.37 - 11.91 - 11.09 12.23 1.39 0.43 9738
174 41.26 18.63 - 11.87 - 11.21 12.23 1.24 0.38 9684
175 42.65 17.92 - 12.88 - 11.01 12.38 0.43 0.18 97(45
176 42.38 17.54 - 12.54 - 11.01 12.40 1.05 0.17 97|09

DeppuuepMakuT
177 38.67 20.75 0.45 14.15 9.59 12.32 1.41 0.92 97|86
178 39.60 19.13 0.38 14.58 10.19 11.88 1.41 0.%5 97|72
179 39.32 19.44 0.35 14.79 10.01 11.97 1.48 0.2 97,98
180 39.77 19.19 0.40 13.771 10.93 11.83 1.40 0.%4 98,03
181 40.02 19.22 0.51 13.54 10.90¢ 11.86 1.50 0.39 97,94
182 38.65 20.03 0.40 16.08 8.99 12.12 1.31 0.41 97|99
183 40.76 18.32 0.30 12.99 11.59 11.97 1.76 0.52 9801
184 40.25 18.53 0.42 13.94 10.90¢ 11.89 1.54 0.46 9793
185 40.48 18.52 0.35 13.14 11.38 12.92 1.8 0.43 98(02
186 39.79 18.84 0.28 15.05 10.35 12.10 1.28 0.47 98(16
187 39.53 19.08 0.39 15.01 10.00 12.12 1.52 0.34 97(99
188 41.68 18.13 0.12 12.45 11.97 12.21 1.42 0.16 9814
189 41.82 16.14 15.11] 11.01] 12.04 148 0.45 98,01
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IIpoodonicenue npunosicerus ||

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
190 41.74 16.54 14.56 11.14 11.3B 1.6p 0.44 97.47
191 39.60 12.67 1.18 4.44 14.01 0.37 9.30 12.63 0.Y9 037 2|60 Q.02 98.12
192 41.59 14.63 0.45 16.29 0.1Q 9.78 11.97 1.66 0.49 96.77
193 41.39 12.13 1.98 4.41 16.52 0.20 7.77 10.81 1.64 110 1140 Q.05 99.40
KanueBbiii peppuuepMakuT
194 40.54 13.18 2.32 20.18 0.1Q 7.94 11.03 1.18 1.y9 98.26
195 40.80 13.22 2.19 19.85 0.1§ 8.23 11.04 1.14 1.y4 98.39
196 40.93 12.35 2.22 20.39 0.15 7.96 11.36 1.08 1.y6 98.20
197 41.29 12.22 2.30 19.97 0.21 8.66 11.03 1.02 1.y2 98.37
198 40.74 12.68 2.44 20.29 0.19 8.26 11.00 1.24 1.y1 98.46
199 40.99 12.78 2.34 19.62 0.07 8.44 10.94 1.14 1.97 98.29
200 41.41 11.84 1.80 20.35 0.2§ 8.62 11.18 1.15 1.66 98.26
201 41.46 12.48 2.19 19.52 0.2Q 8.65 11.05 0.85 1.80 98.20
202 40.80 13.15 2.03 20.04 0.2Q 8.45 10.91 0.91 1.y9 98.28
203 40.67 13.09 2.14 19.74 0.21 8.37 10.81 1.17 1.97 98.17
204 41.59 11.98 1.99 19.95 0.3§ 8.66 11.01 1.05 1.y6 98.34
205 43.04 10.36 1.42 21.49 0.34 8.38 10.84 1.10 1.p2 98.18
206 42.01 11.71 1.80 21.11 0.35 8.04 10.715 1.08 141 98.26
207 42.15 11.32 1.56 21.44 0.43 8.00 10.84 0.95 141 98.10
208 39.95 12.92 241 20.61 0.2Q 8.14 11.09 1.02 1.94 98.28
209 40.96 12.82 2.43 19.87 0.3Q 8.36 11.22 0.16 1.y3 98.40
210 43.29 9.89 1.42 20.74 0.17 9.00 11.52 0.3 1.31 98117
211 43.99 12.20 1.36 3.43 15.4% 0.1% 9.02 10.p4 1.53 1,04 1147 Q.52 100.18
212 42.30 10.13 1.00 6.83 14.69 0.6% 8.41 10.68 1.62 125 2|13 Q.33 99.88
213 42.32 10.76 0.87 7.57 11.31 0.48 10.18 10.p2 1.p5 1{25 2025 Q.10 99.52
214 43.34 11.92 0.79 5.74 9.95 0.2¢ 12.8p 11.f71 1.14 1,08 0}{28 Q.02 100.04
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Oxonuanue npunodicenus 1|

1 2 | 3 ] 4 ] 5 1 66 ] 71 8] 9] 10] 1] 12 | 13 | 14 | 15
DeppudeppouepMakuT
215 4193 12.13] 1.98] [ 441]  o0.29 777 1081 1.4 11 1.0 | 0los  99.40
DTOpOpUXTEPUT
216 54.84 ] 150 0.25 3.80 2.51 0.44 19B4 7.08 5.22 13 0l63 25 9p.37
217 5220 | 1.72 0.65 6.78| 1164  1.6] 1008  4.59 6.00 208 0[37 275  100.21
218 51.78 | 254 1.13 6.63 9.90 0.54 13.p7 537 5.33 1.67 071 150  99.64
219 51.85| 2.03 0.44 6.49| 1258 0.5 1144 6.9 5.24 183 0l40 1.85  100.05
Kanuiiheppumarae3nokatogopur
220 5026 370] 0.80] 6.93] 9.3 0.6 130 740 3.38 1.f7 1]20 | J00  100.25
Deppurapamur
221 3854 [ 11.24] 1.14] 1251 1518  1.49 4.18 7.44 4.h0 2)00 156 d.66  1p0.01
222 39.44 | 11.32| 0.88| 1048 142  0.6% 7.00 8.18 4.00 2)00 1|52 d.85  1p0.27
223 37.96 | 11.16| 1.04| 1350 16.16  1.56 2.72 7.16 4.90 2)07 1|52 99.75
224 | 36.81| 13.06| 1.39| 1294 1372  2.99 3.47 7.89 4.00 2/00 156 Q.78  1p0.27
225 | 38.94| 11.12| 084 11.49 1356  0.88 6.36 8.7 3.76 2[00 2100 Q.83  99.36
226 40.89 | 9.92 1.40| 1333 1409 1.4 3.6B 7.16 4.94 177 1/69 100.35
Kanuiipeppurapamut
227 37.00 [ 12557 121 1145 158k  2.90 2.82 7.87 3.76 2132 1[90 d.69  1p0.02
228 37.01| 13.04| 0.74 5.84| 2215 177 2.6D 7.92 3.74 28 0l97 0.35  99.87
Deppudappyasur
229 5078 3.01] 089] 7.49] 8.80 0.39 13p1 6.10 4.60 1.po o057 | 170 99.79
MarHe3nopuoeKut
230 53.02] 193] 012] 1134 1196 0.78 9.4D 2.96 5.62 075 [ 1]38 170  do.ss
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Tpunooicenue Il
DJIeMeHTbI H PON3BO/AHbIE BeJTHMYHHbBI B KPHCTAINIOXUMHYECKOM
¢opmyiie ampud010B

N | si* | AY fug fa Cag | Nan | A F Ca-
n/n comp

1 2 3 4 5 6 7 8 9 10

1 7.85 - 0.79 - 0.10 - - 18.90 -

2 6.46 | 1.03| 071 052 008 03¢ 034 40.40 -

3 7.95| 0.05| 047 015 023 007 0.09 4120 -

4 7.46 - 0.98 - 1.76| 043 0.5 8.60 69.6D

5 6.60 | 0.15| 062 0.16 1.62 0.4 072 4810  59.60

6 6.73| 029| 007 019 179 045 074 9520  63.90

7 6.54 - 0.55 - 1.87| 080 1.12 5390  59.90

8 6.48 | 062| 0.86| 0.60 189 059 059 2120  73.00

9 598 | 1.09| 0.72| 072 190 042 0.60 3460 7310
10 | 552 | 0.83| 0.53] 054 2,00 025 072 5640 74.60
11 | 555| 0.81| 0.50/ 054 2.00 0.3p 079 5670 73.50
12 | 6.33| 0.05| 0.70/ 004 2.00 062 093 4840  69.30
13 | 6.32| 0.26| 0.59| 023 1.85 0.39 070 4970 6850
14 | 580 | 0.03| 0.73] 002 1.61 021 058 5440 62.40
15 | 6.48| 0.06| 0.37| 006 174 051 089 6940  60.20
16 | 6.08| 0.14| 046| 011 1.82 042 078 6390 6550
17 | 6.02| 029| 045 020 154 045 095 6500 52.20
18 | 6.08| 045| 0.38 028 168 0.1f 062 7090 64.10
19 | 6.28| 0.14| 043/ 009 160 025 058 6850 6200
20 | 631 | 0.17| 042 014 158 048 094 6640 53.70
21 | 532| 1.05| 079 050 190 0.3Ff 060 4070 73.10
22 | 539 | 064| 023 037 187 052 098 8180 6290
23 | 529 | 059| 018 027 152 021 086 8830 5310
24 | 531| 075| 019/ 037 172 02f 092 8640 5890
25 | 544 | 070| 0.6/ 044 177 052 108 7840 5750
26 | 7.58 - 0.96 - 1.84/ 0.3§ 0.46 7.5( 74.80
27 | 7.56 - 0.81 - 191 009 015 29.10 8840
28 | 7.53 - 0.45 - 1.81 - 0.06  60.6( 87.9p
29 | 6.68| 046| 060/ 050 190 039 0.38 4480  77.00
30 | 667 | 029| 082 030 1.8 025 028 27.90 8110
31 | 687 | 002| 066/ 002 196 021 028 4720  86.00
32 | 604 | 1.16| 076/ 073 1.81 0.3f 040 3140 7430
33 | 568| 1.06| 076/ 053 191 038 046 39.10 77.60
34 | 635| 046| 0.71] 030 168 026 037 44720  70.40
35 | 6.34| 0.33| 067 022 176 024 038 4740  74.00
3 | 6.04| 0.26| 0.06/ 016 1.62 03P 044 95490  66.40
37 | 753 - 0.66 - 1.000 03§ 053 4700 3950
38 | 7.52 - 0.54 - 1.01 04§ 076 5210  36.60
39 | 7.77| 0.02| 090/ 006 1.08 051 083 1540 3830
40 | 7.78 - 0.84 - 127] 044 064 2160 4810
41 | 755| 0.13| 050 013 116 029 060 5580  44.60
42 | 750 - 0.71 - 1.000 049 0.60 39.60 3830
43 | 7.42 - 0.73 - 111 043 069 3820 4130
44 | 7.04 - 0.77 - 129] 027 055 4000  50.60
45 | 639 | 023| 033 012 109 049 091 7780  37.50
46 | 617 | 0.10| 029 012 123 o060 1.00 7880  41.60
47 | 584 | 052| 037/ 026 136 039 084 7430  47.90




IIpodomicenue npunosicerus 111

1 2 3 4 5 6 7 8 9 10

48 6.00 | 0.33| 0.22| 0.1 1.19 0.44  0.89 85.30 41.20
49 6.20 | 0.03| 0.54| 0.02 1.48 039 074 62.9J0 54.00
50 776 | 0.16| 0.74| 0.09 0.68 — 0.11 42.20 32.40
51 7.54 - 0.71 - 1.38) 0.13 0.27 38.60 60.80
52 6.96 - 0.82 - 136 0.3Q 0.3 42.60 57.90
53 7.38 - 0.72 - 1.11] 0.0§ 0.2% 45.40 49.30
54 7.85| 0.09| 0.97| 012 0.43 0.44  0.73 14.80 15.80
55 771 | 0.06| 0.61] 0.04 0.33 - 0.0 61.70 16.40
56 6.89 - - - - -

57 728 | 0.28| 0.51] 0.85 - 017 0.2p 34.10 -
58 6.59 - - 0.54 - - -

59 6.96 - - 0.11 - - -

60 6.74 - - - 0.11

61 568 | 1.24| 0.63] 0.7 1.95 0.44  0.53 46.30 77.10
62 570 | 0.81| 0.53] 050 2.0¢ 0.12  0.50 57.710 80.00
63 558 | 0.72| 052 053 2.00¢ 0.3y 0.82 56.10 70.90
64 558 | 0.78| 0.57| 052 1.98 036 0.76 53.40 71.Y0
65 556 | 0.82| 051 055 2.00¢ 024 074 57.90 73.00
66 558 | 0.66| 0.50| 0.41 2.0¢ 032 057 61.80 77.80
67 6.23 | 0.16| 057 014 1.64 o.6L 097 53.9J0 55.20
68 6.27 - 0.74 - 1.76] 0.49 0.79 43.50 63.10
69 6.02 | 0.40| 0.56| 028 1.94 048 0.61 55.710 74.80
70 6.17 - 0.80 - 1.76] 0.43 0.62 42.30 67.20
71 563 | 0.73| 0.55| 045 1.99 0.23 0.60 56.50 76.50
72 562 | 074 054 049 2.00 0.2y 0.7 55.90 74.90
73 580 | 0.03| 0.75| 0.02 1.61 021 0.58 54.40 62.40
74 6.29 | 0.23| 0.45] 0.28 1.9 076 095 59.50 66.10
75 6.43 - 0.39 - 1.68/ 0.34 0.67 70.00 62.90
76 594 | 0.14| 0.43] 0.09 1.60¢ 046 0.84 69.50 56.80
77 6.02 | 0.12| 0.44| 0.08§ 1.58 0.46 0.97 67.4 55.00
78 5.64 | 0.45| 0.18] 0.26 1.68 050 094 86.8 57.10
79 587 | 0.33| 050 0.25 1.60 059 1.18 58.60 50.80
80 580 | 0.44| 0.26/ 031 1.73 070 1.14 79.10 55.10
81 6.32 | 0.25| 0.37] 022 153 058 1.05 68.80 50.20
82 593 | 0.29| 0.44| 020 1.6 0.78 1.29 65.30 50.20
83 6.50 | 0.20| 0.32] 0.13 1.79 1.00 130 7.64 54.20
84 5,63 | 0.38| 0.45| 0.22 1.64 0.34  1.27 66.70 50.80
85 6.22 | 0.07| 0.42| 0.0 1.6 0.2y 0.60 68.710 65.00
86 6.10 | 0.27| 0.30| 0.20 1.82 034 0.70 76.20 67.40
87 564 | 045| 0.18] 0.260 1.6 0.44 094 86.90 57.10
88 546 | 055| 0.45] 030 1.7 0.8 1.30 66.70 51.80
89 7.72 - 0.48 - 1.96) 0.08 0.11 55.40 92.90
90 7.75 - 0.38 - 1.90 - 0.03 64.9( 94.5p
91 6.84 | 0.67| 0.72| 0.66 1.84 0.18 0.22 34.20 83.80
92 7.02 | 057| 0.74) 0.60 1.8% 0.08 0.1 32.60 88.60
93 6.69 | 0.72| 0.76/ 0.51 1.8 0.20 0.06 36.10 87.40
94 6.95| 0.60| 0.74] 059 1.84 0.18 0.16 33.30 86.10
95 7.18 | 0.44| 0.71] 0.6 1.93 0.1y 0.20 32.50 87.Y0
96 6.67 | 0.71| 0.74| 057 1.83 0.1 021 35.40 82.80
97 6.97 | 059| 0.74) 0.61 1.84 0.14  0.17 32.20 85.70
98 6.64 | 0.69| 0.75] 055 1.83 0.16 0.23 35.40 82.10




Ipooonowcenue npunoosicenus 111

1 2 3 4 5 6 7 8 9 10

99 6.78 | 0.63| 0.70| 0.63 1.92 020 0.26 35.640 85.00
100 | 694 | 055| 0.84] 0.73 1.8% 0.48 048 26.10 73.80
101 | 7.21| 0.45] 0.86] 0.60 1.84 020 0.20 19.60 83.60
102 | 696 | 0.65| 0.82] 0.79 182 03p 0.30 22.80 79.10
103 | 696 | 0.49| 0.89] 0.52 1.8% 0.2y  0.27 19.70 80.60
104 | 692 | 0.61]| 0.85 0.66 17 0.38 0.38 20.70 74.80
105 | 6,57 | 0.77| 0.86] 0.61 17 0.41 041 23.60 73.00
106 | 7.03| 0.54| 0.87] 0.61 1.8 03 035 19.60 76.60
107 | 6.91| 0.53| 0.85 0.62 1.83 041 041 21.90 75.90
108 | 6.86| 0.62| 0.87| 0.60 1.7§ 033 033 20.80 76.40
109 | 7.18| 0.48| 0.85| 0.71 1.83 o3l 031 18.8§0 79.20
110 | 7.09 | 0.54| 0.86] 0.67 1.84 0.26 0.26 19.30 81.40
111 | 7.14| 053] 0.83] 0.78 1.8% 0.3p 0.35 19.50 77.90
112 | 7.11| 0.60| 0.87] 0.67 1.7¢ 024 0.24 24.10 78.60
113 | 6.80| 0.62| 0.90{ 0.55 1.77 031 031 20.90 76.50
114 | 6.79 | 0.67| 0.87] 0.64 179 0.3 037 20.60 75.50
115 | 6.85| 0.68| 0.86] 0.68 1.7t 038 0.38 20.60 74.40
116 | 6.83 | 0.70| 0.86] 0.64 182 026 0.26 21.90 80.50
117 | 694 | 0.69| 0.84] 0.75 1.79 03p 0.35 20.20 76.20
118 | 6.85| 0.67| 0.85 0.70 1.8 0.4D 0.40 20.80 75.00
119 | 7.26 | 0.56| 0.84] 0.93 1.8 026 0.26 16.10 83.20
120 | 6.96 | 0.65| 0.83] 0.87 17 0.4p 049 18.80 71.50
121 | 693 | 0.78| 0.82] 0.94 182 042 042 18.50 75.20
122 | 7.04| 058| 0.89] 0.58 182 024 024 17.40 81.20
123 | 7.16| 057| 0.83] 0.69 1.8¢ 036 0.36 23.30 78.80
124 | 731| 050| 0.87] 0.76 1.8 0.18 0.18 16.90 84.80
125 | 7.34| 050| 0.86] 0.82 187 0.1 0.18 16.90 85.80
126 | 7.40| 0.39| 0.90{ 0.59 1.8% 0.09 0.09 15.40 88.50
127 | 7.40| 0.45]| 0.85 0.8§ 187 0.2 0.22 16.30 84.20
128 | 7.36 | 0.48| 0.86] 0.79 1.8¢ 0.1 0.17 21.10 85.70
129 | 6.74| 0.71] 0.71] 0.65 189 0.1p 0.25 35.90 84.00
130 | 699 | 047 0.75 0.48 192 0.06 0.09 33.640 91.80
131 | 657 | 045 0.87] 0.45 1.7 021 024 23.20 79.50
132 | 658 | 0.36| 0.86/ 0.30 184 03p 042 28.10 76.00
133 | 7.46 - 0.96 - 1.75 0.39 0.49 8.9( 70.30
134 | 652 | 042 0.64] 0.25 1.64 - 0.1p 52.00 74.90
135 | 653 | 045| 057 0.34 1.8 0.1p 033 53.20 77.80
136 | 651 | 0.38| 0.74] 0.29 17 020 0.38 39.10 74.80
137 | 653 | 0.27| 0.61] 0.19 181 0.1p 0.24 51.90 80.80
138 | 6.62| 0.25| 0.56| 0.21 169 028 049 53.20 67.90
139 | 6.85| 0.48| 0.58] 0.48 1.89 072 135 46.40 58.20
140 | 6.70| 0.29| 0.60] 0.21 1.72 0.04 0.40 52.00 78.20
141 | 658 | 0.21| 0.64] 0.14 1.72 - 0.17 52.30 79.30
142 | 655 | 0.25| 0.63] 0.14 1.71 - 0.1 52.40 78.40
143 | 6.61| 0.30| 0.56] 0.23 184 0.0 0.23 54.60 82.50
144 | 6,57 | 0.30| 0.57] 0.22 1.8 0.06 0.26 54.640 79.60
145 | 6,57 | 0.20| 0.59] 0.12 1.7% - 0.04 57.00 85.80
146 | 591 | 1.04| 0.68/ 0.60 1.8¢ 0.4 0.50 43.90 74.40
147 | 6.08 | 1.30| 0.65| 0.7§ 189 024 0.36 40.90 80.10
148 | 5.85| 1.22| 0.62 0.69 1.8 0.4 0.50 46.50 75.20
149 | 590 | 1.08] 0.68 0.62 1.8¢ 0.4 0.50 42.80 74.40
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1 2 3 4 5 6 7 8 9 10
150 | 6.06 | 092 0.71] 0.58 1.8% 0.45 049 40.20 74.80
151 | 6.07| 098] 0.68/ 0.57 1.8% 0.30 0.39 44.00 76.50
152 | 571 | 1.24| 0.73] 0.66 1.9% 0.3 040 39.70 81.20
153 | 562 | 1.18| 0.79] 0.58 192 028 0.35 38.80 81.70
154 | 573 | 1.15| 0.67| 0.58 1.8% 034 042 47.50 75.60
155 | 563 | 1.25| 0.67| 0.62 189 038 042 47.90 79.10
156 | 560 | 1.24| 0.50{ 0.60 191 02p 0.39 47.20 79.90
157 | 564 | 1.24| 0.67| 0.59 1.8¢ 026 037 48.10 78.50
158 | 560 | 1.15| 0.72] 0.56 1.8§ 030 042 45.10 77.y0
159 | 584 | 092 0.76/ 0.54 1.8 0.1 0.26 38.50 79.60
160 | 572 | 1.04| 0.61] 0.52 187 0.2¢ 0.36 54.20 79.20
161 | 5.83| 1.08| 0.83] 0.56 189 024 0.30 34.70 82.20
162 | 595| 1.13| 0.79] 0.65 1.9% 0.2f 031 34.10 83.60
163 | 5.82| 1.02| 0.88] 0.52 189 021 0.26 33.20 83.60
164 | 596 | 098] 0.69] 0.52 1.8¢ 0.2B 0.36 45.30 78.80
165 | 597 | 0.99| 0.70] 0.55 181 03¢ 043 44.40 74.50
166 | 598 | 097 0.72| 0.55 .183 0.3 043 42.50 75.80
167 | 6.08 | 1.12| 0.73] 0.67 1.9¢ 028 0.28 37.60 86.00
168 | 591 | 1.11| 0.78] 0.62 184 04L 045 35.70 75.10
169 | 6.07| 1.09| 0.76] 0.60 191 01p 0.22 38.10 86.10
170 | 598 | 1.17| 0.74 0.66 191 02p 0.32 37.60 82.80
171 | 595| 1.15| 0.75] 0.65 189 03t 0.39 37.10 79.10
172 | 591 | 1.15| 0.80] 0.58 1.8% 011  0.17 37.10 84.80
173 | 590 | 1.19| 0.76/ 0.64 1.89 028 0.36 37.50 80.10
174 | 597 | 1.15| 0.76/ 0.63 1.89 024 031 37.10 81.80
175 | 6.10 | 1.12] 0.77] 0.57 1.9 0.0p 0.04 39.10 93.10
176 | 6.13 | 1.12| 0.72| 0.66 192 021 0324 38.90 85.Y0
177 | 561 | 1.16| 0.70{ 0.50 192 032 042 45.40 79.80
178 | 5.73 | 1.00| 0.76] 0.49 184 024 034 44.40 78.60
179 | 570 | 1.01| 0.73] 0.50 1.8¢ 0.28 040 45.30 77.50
180 | 572 | 0.97| 0.81] 0.47 182 026 0.36 41.40 77.10
181 | 574 | 099 0.81] 0.48§ 182 024 031 41.90 78.80
182 | 562 | 1.08| 0.68/ 0.50 189 026 0.34 50.00 80.80
183 | 584 | 094 0.84] 0.49 181 0.3p 040 38.70 75.40
184 | 580 | 094 0.78] 0.48 184 0.2f 0.35 41.80 78.80
185 | 581 | 094 0.80] 0.50 1.8% 0.3 040 39.30 77.10
186 | 574 | 094 0.76] 0.46 187 028 0.32 44.90 80.60
187 | 573 | 099 0.72| 0.50 1.8 031 037 45.80 79.80
188 | 593 | 097 0.83] 0.50 1.8 026 0.28 36.80 81.60
189 | 6.05| 0.80| 0.78] 0.41 187 0.2y 035 43.30 79.60
190 | 6.03| 0.85| 0.74] 0.45 1.74 028 031 42.40 76.20
191 | 6.08| 0.37| 0.60] 0.26 2.0 024 039 52.60 83.Y0
192 | 6.18| 0.74| 0.62| 0.50 1.8§ 03 045 48.20 76.70
193 | 6.25| 0.41] 0.51] 0.26 1.75 0.23 044 59.90 71.0
194 | 6.09| 042 0.54] 0.25 177 01p 044 58.80 72.50
195 | 6.10 | 0.43] 0.55] 0.25 1.7t 01p 043 57.90 72.80
196 | 6.11 | 0.42] 0.52] 0.27 182 0.1 0.46 59.10 74.00
197 | 6.16 | 031 0.61] 0.17 1.7¢ 0.06 0.22 56.70 79.80
198 | 6.10 | 0.33] 0.56] 0.19 1.7¢ 0.1 044 58.10 72.10
199 | 6.14| 0.39]| 0.56] 0.21 1.7¢ 0.0p 045 58.70 71.80
200 | 6.21| 0.31] 0.56] 0.20 1.8 013 045 57.20 73.50




Oxonuanue npunoscenus ||

1 2 3 4 5 6 7 8 9 10
201 6.19 0.38 0.58 0.23 1.77 0.0p 0.36 56.20 75.p0
202 6.08 0.38 0.60 0.2] 1.74 - 0.3¢ 57.20 74.40
203 6.09 0.39 0.57 0.22 1.73 0.0 0.44 57.20 70.90
204 6.21 0.32 0.58 0.19 1.7 0.0b 0.36 56.710 74.60
205 6.43 0.25 0.54 0.18 1.74 0.0b 0.29 59.20 76.p0
206 6.27 0.33 0.54 0.19 1.72 0.0B 0.30 60.00 74.80
207 6.31 0.31 0.54 0.18 1.74 0.0p 0.29 60.40 76.00
208 6.01 0.30 0.56 0.17 1.79 0.0p 0.46 58.90 72.80
209 6.11 0.36 0.57 0.29 1.79 0.0L 0.34 57.40 76.50
210 6.48 0.22 0.55 0.14 1.8% 0.0p 0.54 56.50 79.00
211 6.47 0.58 0.60 0.34 1.6 0.0¢ 0.24 53.80 71.40
212 6.43 0.24 0.53 0.17 1.7 0.1 0.42 59.00 71.90
213 6.36 0.27 0.72 0.1 1.6 - 0.20 50.50 72.70
214 6.26 0.29 0.81 0.18 1.8 0.1B 0.33 40.30 77.70
215 6.28 0.44 0.48 0.29 1.7 0.24 0.46 61.10 71.50
216 7.77 0.02 0.90 0.04 1.0 0.51L 0.82 15.40 38.80
217 7.76 0.06 0.56 0.09 0.73 0.4p 0.85 49.90 25.60
218 7.56 - 0.71 - 0.84 0.35 0.64 41.0D 31.80
219 7.70 0.06 0.56 0.14 1.0% 0.5p 0.81 48.30 37.40
220 7.36 - 0.71 - 1.16 0.24 0.59 40.5D 44.80
221 6.16 0.28 0.29 0.18 1.2 0.64 1.05 78.80 42.00
222 6.13 0.21 0.48 0.14 1.3¢ 0.5p 0.96 65.710 46.00
223 6.16 0.29 0.19 0.18 1.24 0.78 1.21 86.60 38.60
224 5.90 0.37 0.25 0.2] 1.3% 0.5p 1.90 82.30 45.00
225 6.11 0.17 0.42 0.12 1.44 0.58 0.98 68.50 48.80
226 6.47 0.42 0.30 0.21 1.23 0.76 1.12 80.0 394
227 5.99 0.39 0.20 0.24 1.3¢ 0.44 0.92 85.50 46.50
228 5.92 0.38 0.19 0.22 1.29 0.4b 1.05 86.8 4213
229 7.42 - 0.74 - 0.95] 0.25 0.4Y 39.0D 38.50
230 7.78 0.11 0.62 0.07 0.4 - 0.14 57.80 18.70

Hosicuenus Kk npuiaoxkenusam I — 111

1. Ducratut-aHTOQUTHTOBass mopona, T. CaBenbkynbckas (CaBelnb-
KyJIbcKO€ M-HHMe aHTOodmumT-acbecra), r0-B Oeper o3. b. MmuaccoBo
(arTodumumt, CumonOB A. U., 1949).

2. Buorurosie kpuctaiuocnanupl, np. MK-105-39, u3z meramopduueckux
nopon 3bIpsHOBCKOro Osioka, KeimreiMckas tonmia, 03. b. Muaccoso.
MuxkpozonnoB. ananu3, aHaautuk Yypun E. W. (kempurt; Kopunesc-
kuii B. T, 1997).

3.  KyMMHHITOHHT-aKTHHOJIUT-MAarHETUTOBBI  KBapuut, CeNTHKUHCKUIH
ook (kymMMHHTTOHHT; Pacckazosa A. /1., 1990; tadm., an. 1).

4.  AXTHHOJMTOBAs MOPOJA CPEAH THEHCOB 1 aM(PuOOIHUTOB, Komb 360, IKHee
butkynosckoit  kyppu 03. b. Humkyms. Anamutuk  T'onubGeco-

Ba K. A. (aktmHONMUT KpacHo-OypsIit; CumoHOB A. 1., 1949; Tabn. 1, an. 3).

5. Kpucramisl am¢pubona B KpyNHO3EPHUCTOM KalbIHUTe, My3. 00p.
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Ne 8759 (donx mepBUYHBIX MaTEpPHAIOB), HOBBIH IIeOEHOYHBIN Kapsep B



10.

11.

12.

13.

14.

15.

16.

17.

18.

okp. r. Muacca. Marepuai [Tonoa B. A. (MUKpO30OHIOB. aHAJIH3, aHANH-
Ttk Uypun E. 1.).

KpaeBas rpaduueckas 30Ha IocIeMHAaCKUTOBOTO IerMarura, oop. 40/I1K
— 7, Bogopaznen ozep b. Umkyns — B. Tarkyns (por. oom. deppode-
HutoBas; baxenos A. I'., ap., 1982; Tabmn. 4, an. 7).
CuitnkaTHO-KapOOHaTHAs IOPO/a B SK30KOHTAKTE€ MHACKUTOBOTO MacCH-
Ba, HOBBIH IIeOCHOYHBINH Kapbep B OKp. I. Muacca, c-B 60pT (por. ooM.
dropdeppusrnenuronas; baxenos A. I'., 1992).

Amdubomut, o0p. 312, cpenu KpHUCTAUIOCIAHIEB HIHBMEHOTOPCKON
Touu, B 0.05 kM roro-roro-3amnagnee Hsmesckoro MmaccuBa. AHATUTHKI
H. A. lenukoBa (por. oom. mapracutoBas; baxkenos A. I'., ap., 1978;
Tabu. 2, aH. 3; onu ke, 1982; Tabmn. 1, aH. 7).

I'panar-napracurosslii ropubnenaut, np. UI-95-33, ¢ xopyHaoMm u
TepuUuHUTOM, ['paHaToBas ropka, ces. Oeper o3. b. Muaccoso. Mukpo-
30H10B. aHanu3, aHanutuk Yypun E. WM., wmarepuan Banu-
3ep H. U. (napracur xenesuctbiid; Kopunesckuit B. T'., 1998; tadmn. 4,
aH. 1).

I'panat-ckanonut-ampudonosas mopona, H-1V-2, u3 mypda Ha ces.
6epery 03. Kapacee, y noporu Ha 03. lemunockoe. MUKpO30H/IOB. aHa-
3, anauTHK Kotisipos B. A. (kanmuiinapracwr, 1. a.).
I'panar-ckanonut-am¢pudonosas mopona, H-1V-3, u3 mypda Ha ces.
6epery 03. Kapacwe, y moporu Ha 03. JlemunoBckoe. MUKPO30HIOB. aHa-
nu3, ananutik Kotisipos B. A. (kanmmiidepponapracur, 1. a.).
KBapu-noneBommnaroBast 30Ha B [IEHTPAIFHON YacTH TIOJICBOIIIIATOBOTO
HEerMaTuTa ¢ MyCKOBUTOM, Konb 67. Ananutuk ITocroesa H. I'., 1947 1.
(por. o6m.; Porman JI. O., 1956, Ta6mn. 8, an. 1; Jlesun B. f1., 1974, tabm.
28/29, an. 19).

Amopubonut CensHkuHCKON Tomimu, obp. M-75-335-100, 3anmamHee 03.
Bb. Nmkyine (por. oOM. MarHe3uanbHasi racTUHrcuToBasi; baxenos A. I,
np., 1982; tabm. 2, an. 1).

denutn3npoBaHHbIil ampudonut, 0bp. 766, medeHouH. k-ep B lllupo-
KoM Jjiory, T-254, ceB.-3am. 9K30KOHTAKT MHACKATOBOTO MaccHuBa. AHa-
mutuk Xnanosa T. JI. (ractunrcut; Jlesun B. 1., 1974; Tabn. 28/29, an.
20).

KBap1-nosieBommnaToBplii NermMaTuT ¢ OPTUTOM W MAarHeTHTOM, 00p.
K-303, xomb 303, 3amn. ckinon Mnemenckoro xp. (ractunrcurt; Jlesun B. S,
1974; Tabmn. 28/29, an. 21).

MenanokpaToBsiii aMmpub0I0BbIH GeHur, 0op. M-76-252, niebeHOYHbIH
Kkapeep c-B moc. Ctpouteneir B okp. r. Muacca. AHanmuTuk 3BOHape-
Ba I'. K. (ractunrenT mMarnesunansHblil; baxxeno A. I'., ap., 1982. Ta6un.
7, an. 6).

Kepu ckBaxkunbl 1, Bo3jie MOCTa y BOPOT 3aloBENHUKA, 00p. 467, 10-B
SHIOKOHTaKT MaccuBa (ractuHrcut; Jlesun B. 5., 1974; Tabn. 28/29, an.
28).

I'panutHblii MUrMatut, 06p. M-72-2054", ¢ Bepumusl . Kpyrmoi#, B
BepxoBbsiX p. CemsiHKH, (TaCTUHICUT MarHe3uanbHbId; bakeHoB A. T,
Ip., 1981).
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
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Murmarutel 3amagHoro mosca, oop. 161—68, 3amanseiii ckinon Mib-
MEHCKOro xpedra (por. oOM. MarHe3nanbHasi raCTUHICUTOBas; bakeHOB
A.T., np., 1982; Tabmn. 4, an. 3).

CunukaTHO-KapOOHATHBIE TOPO/IbI B 3K30KOHTAKTE MHUACKUTOBOTO Mac-
CHBa, HOBBII [IIEOCHOYHBIH Kapbep B OKp. T. Muacca (por. oOM. kasueBast
¢ropmarHe3noractTuHrcuToBasi, baxkenos A. I'., 1992).
Kopynnconepkamuii ampuboiuT, NopHOXHE ceBepHOro ckioHa Ca-
BEJBKYJILCKOH COTIKH, 10-B Oeper 03. b. MuaccoBo (Marne3mocaganaraur,
[Monskor B. O., op., 1998).

®dupcur, ckajapHOe 00HaXXEHHE B JIEBOM Oepery p. JIeMHIIOBKH, BOCTOY-
HBII  9K30KOHTAKT  MMAcCKHTOBOro Tenma. AHamutuk  baxeHo-
Ba JI. ®. (capmanarawut; baxenos A. I'., np., 1988; Tab6n. 1/2, an. 2).
lenounoit cuenur, np. 121-7, mecro orGopa mpoOsl B pabore He
ykazaHo. Anamutuk Kpumnosa T. B. (xammiidpeppucamanarant; Bake-
HOB A. T, np., 1999, Tabm. 3, an. 3).

[enounoit cuenut, np. M-8210, mecto oT60pa mpodsI B paboTe He yKa-
3piBaercs. AHanuTuk Kpunosa T. B. (kanuitpeppucananaraut; baxeHos
A.T., np., 1999; Tabmn. 3, au. 1).

Muackut, ckanpHOe OOHaxenwe (o0H. 08449™) B meBom Gopry
p. eMHIOBKH, BOCTOYH. HK30KOHTAKT MHACKUTOBOTO Tejia. AHAIUTHK
Baxenosa JI. ®. (ractunrcur; Jlesun B. ., 1974; tabn. 28/29, an. 36.
Baxenos A. I'., ap., 1988, HU3KOKPEMHHUEBBII aHATIOT TACTUHICHTA, TA0JI.
1/2, an. 1).

AmdubonoBas (aKTHHOJIMTOBas) Topona, komb 360, 10kHee BuTkynos-
cKkoit KypbH, 03. b. Mmkyns. Ananmutnk AmocoB A. b. (aktuHONMNT; CH-
MoHOB A. U., 1945; 1abn. 1, an. 2).

HeOonbmast nuH3a MeraynbTpabazuToB B am¢ubonurax HibmeHo-
TOPCOKH ToIImH, Kotk 157, ceBepo-BocTo4HEIN Geper 03. MnbMeHcKkoro.
Anamutuk bByropmra A. B. (tpemomut; BaxenoB A. T'., np., 1982;
Tabm. 1, aH. 2).

Am¢pubon-kBapiieBas IMH304Ka B TMPOKCEHOBOM CHEHUTE, 3aIl. SK30KOHTAKT
MHACKHTOBOTO MaccuBa. MUKpPO30HAOB. aHanmu3, aHamutuk Yypun E. W.
(beppoaxturomnut; Baxxenos A. I, np., 1999; tabm. 1, au. 2).

AMduOOIUT MIBMEHOTOpCKOH Tommy, oop. 1-75-4683, cpenuss yacts
WnbpmeHckoro 3amoBenauka (amduodon; baxenos A. I'., ap., 1982; tabm.
2,aH.9).

AnopTuTOBBIH ambuboaut, o0p. 15785, cpean KpUCTANIOCIAHIEB Hilb-
MeHOropckoil Tommu, B 1.5 kM roxHee Hsmesckoro maccupa, 10-3 03.

B. Muaccoso (por. oom., baxxenos A. I'., np., 1978, npuox. |—II, an.
239; baxxenos A. I'., np., 1982, Tabm. 2, an. 9).
Kombs 199 — ckamomutoBas. O0p. Ne 199/Il. Muxpo3oHI0B. aHajm3,

ananutuk Yypun E. Y. Marepuans [lomoa B. A., B aHanmmu3e npucyrtcrt-
ByeT ZnO =0.1 % (dpeppumarHe3noropHOIEHANT, 1. a.).

AHoptuTOBBIH amdubonuT, 06p. Y84-1, cpenu KBapLUUTOB CaMTOBCKOM
TOJIIIM, 3amanHee 2. Ypa3baeBo, BOCTOUH. oKkpanHa MibMeHcKoro 3armo-
BemHUKA. MUKpO30HIOB. aHanmm3, aHanuTK Yypun E. WU., (vepmaxwur,
Kopunesckuii B. I'., mp., 1998).
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

I'paHar-10u3uTOBBIH ampudomuT, mp. 98-8 (I-2). Tam xke. MUKPO30H/I0-
BBII aHanu3, ananutuk Komsipos B. A. (z. a.).

Amdubomut, np. 1099, k cesepy ot ciamsuus pp. benoit n Hsmeskw,
Wnemenoropekas ceuta. AHanmuTuk Llenmkosa H. A. (por. oowm.; lomu-
nukoBckuii I'. I'., 1971; Ttabn. 7, an. 1. Jlebun B. 5., 1974, ta6mn. 28/29,
aH. 8).

AMduOOIUT BUIIHEBOTOPCKON ((hupcoBckoit) Tomuy, oop. MU-75-2752,
1oxHee 03. b. Umkyns (por. ooMm. uepmakurosas; baxenos A. I'., ap.,
1982; Tabm. 2, aH. 4).

Amopubonur ¢ 6uotutom (= anautom), np. M-77-320, omopHsiii paspe3
uepe3 Unemenoropekuii komruieke o JISII (por. oom.; Kyrenosa JI. A.,
np., 1982; tabm. 4, an. 4).

AM(DUOOI-TTUPOKCEH-TI0IEBOIINATOBBI MIErMAaTHT HA BOCTOYHOM CKJIOHE
WnpmeHcKkoro xpedTa, B 3-X KM Ha I0T0-BOCTOK OT J. CelsHKHHO. AHa-
nmutuk [loctoesa H. I'., 1947 . (por. 06m.; Porman JI. D., 1956; Tabm. 6,
an.3).

Amdubon-nupokceHoBblit  penur, odp. M-74-6108-24, uentpanbHas
IIeJIOYHAs 1oJoca, ceBepo-BocrouHee 2. CenssHKUHO (por. ooM.; MBa-
voB b. H., np., 1978; Tabm. 4, aH. 6).

®dnoronur-ampuOOIOBEI  PeHuT, IeOCHOYHBIH Kaphep  CEBepo-
BocTouHee . Ctpouteneid B okp. r. Muacca. AHanmutuk CMHpHO-
Ba O. A. (puxteput; baxenos A. I'., n1p., 1976; tadmx. 1, an. 1).
Anorunep6a3uThl IETOYHBIX METACOMATHTOB, KOIIb 97, 10-B UepeMInaH-
ckoro Topdsauka (proppuxteput; baxkenos A. I'., n1p., 1993).
Iupokcen-amdubonoBsit pernt, U-75-8187°, 8 70 M k 3amamy oT KBap-
tanpHOro cronba 16/17, c-c-3 Oeper o3. b. WNumikynb. AHaIuTHKQ
I'yoepnaroposa 3. /1. u np. (por. oom., UBano b. H., ap., 1978; Tabn. 4,
an. 3.; am¢pubon, Ponencon b. M., np., 1979, tabx. 3, an. 1).
AmpuO0IUT PEeHUTH3NPOBAHHEIH, BEpXOBhE Y CKOBa Kitoda, 00H. 10634,
BOCTOYHBIM PK30KOHTaKT MaccuBa (Maraesmokatadopur; Jlesun B. 1.,
1974; tabin. 28/29, an. 43).

AMOu60s0BBIA Qenut, 00p. U-74-2212°, ceBepo-Bocrounee a. Censn-
kuHO (MarHesunogeppuxatodopur; baxenos A. I'., ap., 1982; tabiu. 5,
aH. 8).

[lermatut B rpynme 15-x xomei, c-B otpor r. dupcoBoii (Maraesuora-
ctunrcut; Porman JI. 3., 1956; Tabn. 2, an. 3).

Cuenut, o0p. 719, o0H. 40553, 10-3 HIOKOHTaKT MIIBMEHOrOpCcKOro
menoyHoro MaccuBa (ractunrcut; Jleun B. 5., 1974; ta6n. 28/29, an.
23).

AmdubonoBsrii penur, o6p. TB-14, 10-B koHTaKT UIIBMEHCKOTO MHACKH-
ToBoro MmaccuBa. AHamutuk lankwna H. W, (tapamur; baxe-
HoB A. T, np., 1982; tabn. 7, an. 1).

Muackut, o6H. 0277, k ceBepy oT p. benoii, BocToUHOE MHAaCKUTOBOE
teno (ractuarcut; Jlesun B. f1., 1974; tab6mn. 28/29, aH. 35).

Muackutr am¢pubonoBsii kunbHBIN, mp. TB-VII-I, BomompoBogHas
Tpanmes B 200 M ceBepHEe HOBOTO 37aHUS My3esl MIpMeHcKoro 3armo-
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49.

50.

51.

52.

53.

54.

55.

56.
57.

58.
59.

61.
62.
63.
64.
65.
66.
67.

68.

114

BenHuka. AHanmutuk 3BoHapeBa I'. K. (tapamut; BaxenoB A. I'., mp.,
1988).

JleiikokpaToBbIit amdubooBEI (enut, 0op. 1-75-2729, BocTouHas momoca
IIEJIOYHBIX TTOpo, 0-B 03. b. Mmkyns. Anamurik [Nankwaa H. U. (ractasr-
cuT MarHe3uanbHbli; baxenos A. I, np., 1982; Tabmn. 7, an. 8).

Kunka ampnmiickoro tuma, o6p. UW-74-6101-64, ceBepo-BocTouHEe
n. CensukuHo. AHamutuk Byropuna A. B. (¢peppusunumt; Baxe-
HoB A. I, 1p., 1982; Tabm. 6, an. 1).

PoroBoOOMaHKOBO-MAarHETUTOBBI MUKPOKBApIut, o0p. 2917-6°, O6yxoB-
ckuil yuacTok (ceBepHee Teppuropun 1I'3) — mponomkeHne CesHKHHCKO-
ro Omoka ©Ha  mmpore 03. Man  Arapaam.  AHATHTHK
Kpunosa T. B. u np. (por. 06m.; Pacckazosa A. J1., ap.,1989; ta6n. 1, aH. 6).
KBapu-moneBormmaroBas kuia co OUTMpAaMH MarHeTHTa M POTOBOH 00-
MaHKH, 00p. 44, paiion xormu 18, eBoOepexne p. HsameBku. AHaTUTHK
I[Mocroeea H. TI'., 1947 r (marmesmoractunrcut Ne 44; Por-
mas JI. D., 1956; tabm. 4, au. 1).

Amdubonossrit ¢penur, NM-75-76662, nmpumeprHo B 1 kM Ha 3amajg oT
KBapTasipHOTO cronda 16/17, 3ananuelii Geper 03. b. Mmkyns. AnannTu-
ku ['ybepnaroposa 3. . u 1p. (am¢pubosn, Msanos b. H., 1p., 1978; tabm.
4, an. 2; Pomencon b. M. 1979; deppubappyasur, baxe-
uoB A. I, ap., 1982; tabn. 5, au. 7).

ANbOUT-MUKPOKIMHOBBI ()EHUT B 3amaJJHOM 3K30KOHTAKTE MHACKH-
TOBOI'O MAaccCHBa, I0XKHAs OKOHEUHOCTh oTpora Mai. MinbmeHsl, mmebe-
HOYHBIH Kapbep B OKp. I. Muacca. Ananutuk Kpunosa T. B. (¢propmar-
He3noap¢BencoHuT; baxxenos A. I'. u 1p., 1990; 1992).

Kunku B (eHUTHU3MPOBAHHOM IUIATHOTHEiice, Komb 65, ceBepHee
xen./nop. miatdopmer «2008 xkm». Anamutuk Bytopuna A. B. (marHe-
3uopubexut; baxxenos A. I'., np., 1982; Tabun. 6, an. 3).
Meraynerpabazut, o6p. 157-1, xons 157, ceBepo-BoCTOUHBIH Oeper 03.
Unemenckoro (baxenos A. I'. u mp. 1982).

KymmunrronutoBeiii am¢ubdonur, obp. Mk-105-12, 03. b. Muaccoso,
10XHBIH Oeper 3anuBa 3pipsiHoBKa (Kopunesckuii B. I'., 1997).
KyMMuHrTOHHTOBBIN KpucTamiocnanern, oop. Mk-105-14, tam xe.
Kymmunrronurossrit ampudomur, o6p. Mx-105-12, tam xe.

. AM¢ubomut, 06p. 1965 (baxenos A. I'. u ap., 1982).

I'panatoBeiii  amdpubonaut, o6p. 98-4-1-2, kpait 3epHa, oxpauHa
1. Ypa30aeBo (Halu JaHHEIC).

I'panat-ckanomut-ampubdonoBas nmopoaa, oop. H-I- 2, u3 mypda Ha 3a-
nagHoM Oepery o3. Kapacke, y noporu Ha 03. JleMHIOBCKOe (HAIIH JaH-
HBIC).

To xe, H-II-1, Tam xe.

To xe, H-11-3, Tam xke.

To xe, H-IV-1, Tam xe.

To xe, H-III-1, Tam xe.

IMupokcen-ampubonossiii Gpenut, 06p. M-75-6101-15, ceBepo-BocTouHee
1. Censakuno (Msanos b. H. u np. 1979).

Iermatut, 06p. 15/111 xonb, paiion 15-komneii (Porman JI. 3.,1956).



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

90.
91.

Amdudomut, 0bp. 260, B 1.5 kM k 3anaxy ot Hsmesckoit kypbu (Pot-
man JI. D.,1956).

Buorur-amdubdonoBeii miarnoraeiic, oop. K-156, roxHas 9acTs KOMITIEKCa,
ceBepo-BocTounee 03. Mimsmenckoro (Ilarkos FO. . 1971).
I'panat-ckanonut-ampubdonosas mopoxaa, oop. H-I-1, u3z mypda Ha 3a-
nagHoM Oepery o3. Kapacee, y noporu Ha 03. JleMuoBCKOe (HaIlM JaH-
HBIC).

To xe, H-11-2, Tam xe.

AmopubomuT GpeHnTH3NpOBaHHEIH, 00p. 766, T-254, mebeHouHbIH Kaph-
ep B llIupokom sory, ceBepo-3amaaHblii IK30KOHTAKT MaccuBa (Potman
JI. 3., 1956).

Brorut-amdubonoselii miarnorueic, odp. 9074, roxkHas 4yacTh KOM-
IUIeKca, ceBepo-Boctounee 03. Miemenckoro (Jlesun B. f., 1974).
MurMmatut, 06p. 4754, 3anaaHeli ckioH MnbMeHCKOTO XpedTa U oTpor
Wnemenckuii (baxxernos A. I'. u ap. 1982).

®denut amdpub00BEIA, 00p. M-76-244, ceBepo-3amaqHblii KOHTAKT MHa-
CKHTOBOIO MaccuBa, ceBepo-Boctounee 1. Ctpoureneit (baxenoB A. I'. u
ap., 1982).

buotnt-am¢pubonoserit ¢penur, oop. M-72-2138r, ceBepHoe oOpamieHHe
MaccuBa, 3anansee 03. b. MuaccoBo (baxxenos A. I'. u np., 1982).
@upcur o6p, 6/H, BOCTOUHBII KOHTAaKT MaccuBa, p. benas (baxxeno A. I'. u
ap., 1982).

Cannpiut, 00p. 38c, ceBepHast yacTh MaccHBa, BepXxoBbs pyubsi Cyxoro
(baxxenoB A. I'. 1 1p., 1982)

Muackur, 06p. 08605, roro-BocTOUHBIH CKIIOH T. benoil, BocTouHoe Mua-
CKHTOBOE TEJIO, BOCTOUHBIA KOHTAKT MaccuBa (baxkeHos A. I'., Jleeun B.
A unp, 1974).

®enur, o0p. 469, ckB. 5, 10ro-BocTouHbId Kpait CeBepo-InbMeHCKOTO
Top(sAHMKA, BOCTOYHBIH 9K30KOHTaKT MaccuBa (Jlesun B. S1., 1974).
Mmuackur, o6p. 08615, BOCTOYHOE MHACKHTOBOE TEJIO, BEPXOBBS
p. benoii (baxenos A. I'., Jlesun B. S u np., 1974).

To xe, 06p. 08606, Tam xe.

Muackut, 06p. 013913p, BepxoBbe YCKOBa Kit04Ya, BOCTOK MHACKUTOBO-
ro maccusa (JIunaros B. H., baxenos A. I'., Jleun B. S u ap., 1974).
Murmarur, 0o6p. M-72-2107r, cpenHsAs 4acTh KOMIUIEKCAa, MUTMATHTBI
3amagHOH rosocs! (baxkenoB A. I'. m 1p. 1982)

Toxe, o6p. U-73-1014, Nmxynsckuit xpeber (MBanos b. H. u mp.,
1979).

®upcut, 06p. 15080, mypd 15080, k ceBepy ot p. Benoi, BocTouHbIi
9Kk30KOHTaKT MaccuBa (baxenos A. ., Jlesun B. S1. u 1p.,1974).

To xe, o0p. 08449k, ceBepo-BOCTOUHOE BBHIKIMHUBAHME MacCUBa,
p. Hemunoska (baxenos A. I'. u 1ip., 1982).
KBapu-kapOonaT-am(puO0I0Bast TMH3a B MUPOKCEHOBOM CHEHHTE, 00p. 1,
3amaaHblil 9K30KOHTAKT MHUAackuToBoro MaccuBa (baxenos A. I'. u mp.,
1999).

To xe, 00p. 1a, Tam xe.

Amopubomut, 06p. 954a-1-1, okpanna 1. YpazbaeBo (Hamm JaHHBIE).
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92.
93.
94.
95.
96.
97.
98.
99.

101.To xe, o0p.

102.To xe, o6p.
103.To xe, 00p.
104.To e, o0p.
105.To xe, o6p.
106.To xe, o0p.
107.To xe, o0p.
108.To xe, 06p.
109.To xe, 06p.
110.To xe, o0p.
111.To xe, o0p.
112.To xe, 0bp.
113.To xe, 00p.
114.To xe, 00p.
115.To xe, o0p.
116.To xe, o0p.
117.To xe, 0bp.
118.To xe, 0bp.
119. Am¢pubon-mnarnoknazosas mopozaa, oop. 1135-97-1V-1, tam xe.
120.To xe, o0p.
121.To xe, 0bp.
122.To xe, 06p.
123.To xe, 00p.
124.To xe, o0p.
125.To xe, o0p.
126.To e, o0p.
127.To xe, o0p.
128.To xe, o6p.

To xe, 00p.
To xe, 00p.
To xe, 00p.
To xe, 00p.
To xe, 00p.
To xe, 00p.
To xe, 00p.
To xe, 00p.
100. Am¢pubon-riaruokaazosas mopoaa, oop. 1136-97-1-1, tam xe.

954a-1-2, Tam xe.
954a-11-1, Tam xe.
954a-11-2, Tam xe.
954a-11-3, Tam xe.
954a-11I-1, Tam xe.
954a-111-2, Tam xe.
954a-111-4, Tam xe.
954a-111-5, Tam xe.

1136-97-1-2, Tam xe.
1136-97-1-3, Tam xe.
1136-97-1-4, Tam xe.
1136-97-1-5, Tam xe.
1136-97-11-1, Tam xe.
1136-97-11-2, Tam xe.
1136-97-11-3, Tam xe.
1136-97-11-4, Tam xe.
1136-97-11-5, Tam xe.
1136-97-11-6, Tam *xe.
1136-97-11-7, Tam xe.
1136-97-11-8, Tam xe.
1136-97-111-1, Tam xe.
1136-97-111-2, Tam xe.
1136-97-111-3, Tam xe.
1136-97-111-4, Tam xe.
1136-97-111-5, Tam xe.
1136-97-111-6, Tam xe.

1135-97-1V-2, Tam xe.
1135-97-1V-3, Tam xke.
1135-97-1V-4, Tam xe.
1135-97-1V-5, tam xe.
1135-97-1V-6, Tam xe.
1135-97-1V-7, Tam xe.
1135-97-1V-8, Tam xe.
1135-97-1V-9, tam xe.
1135-97-1V-10, tam xe.

129. Amdubomnut, 06p. 954a-111-3, Tam xe.

130.To xe, 00p. 954a-111-6, Tam xe.

131. AnoptuToBblii ampudomut, 06p. 26060, BoctouHee 03. Nmkyns (baxe-
HOB A. I'. 1 1p.,1982).

132.To xe, 00p. 2835, Tam xe.

133. Ampubonosas nopona, obp. 360, xons 360, 10xHee BUTKYIOBCKOH Ky-
psu 03. b. Nmkyns (CumonoB A. 1., 1949).

134. Ampubonut, o6p. U-74-80916, 3amaanee u roro-3amaanee o3. b. Wm-
kynb (baxenos A. I'. u ap., 1982).
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135.To xe, o0p. 1-75-10026, BumHEeBOropcKas Toiiia, roxHee 03. b. Wm-
kynb (baxxenos A. I'. u np., 1982).

136.To xe, o6p. C-89-12, cpemHss 4acTh 3alOBENHUKA, MIBMEHOTOpPCKAs
tommia (baxernos A. I'. u ap., 1982).

137.To xe, 06p. 0106, Tam xe.

138.I"panarosebrii amdubdonut, 06p. U-74-2249 (baxenos A. I'. u ap., 1981).

139. Am¢pubonut, obp. np. 2864, B 0.5 KM K CeBEepO-BOCTOKY OT KOpPIOHA
«Typrosk», 3amamublii ckioH Mmsmenckoro xpebta (JlomuHMKOBC-
kuii I. . u gp., 1971).

140. Anonnaba3oBblii rpaHaToBblit amdpudonuT, 00p. 244-6-11-1, konp-244, o
npoceke 60/66 ot kBaprambHOro crojba 60/61/66/67 250 m Ha roro-
3amnaj (Hally TaHHbIC).

141.To xe, 244-6-111-1, Tam xe.

142.To xe, 244-6-111-2, Tam xe.

143.To xe, 244-6-111-3, Tam xe.

144.To xe, 244-6-1-2, Tam xe.

145.To xe, 244-6-1-3, Tam xe.

146.Tpanat-ampudon-xjaopuroBas moopona, oop. Y-933-1m, okpecTHOCTH
1. Ypasoaeso (Kopunesckuii B. I'.,1998).

147. Ampubomut, 06p. Y-305-1up, Tam xe.

148. Am¢pubon-rpanar-xsopuroBas mopoaa, oop. 933-1, B 0.5 km ceBepHee
3anajHoi okpauHsl 1. Ypasdaeso (Kopunesckuii B. I, 1998).

149.To xe, 933-1, Tam xKe.

150.To xe, 933-1, Tam xke.

151.To xe, 933-1, Tam xke.

152.T'panat-nion3uroBelii ampudonur, obp. 98-8-1-1, B 0.6 kM k ceBepy OT
3amajHoN OKpauHbI 1. Ypa30aeBo (HamIM JaHHEIE).

153.To xe, 98-8-1-3, TaMm xe.

154.T'panaToBbIit aM(pUOONUT XTOPUTUIUPOBAHHEIM, 00p. 98-4-1-1, Tam xe.

155.To xe, 98-4-1-2, TaMm xe.

156.To xe, 98-4-1-2, TaMm xe.

157.I'panaToBblii aMpuOONINT XITOPUTH3UPOBAHHEIH, 00p. 98-4-11-1, Tam xe.

158.To xe, 98-4-11-2, Tam xe.

159.To xe, 98-2-1-2, Tam xe.

160.To xe, 98-5, Tam xe.

161.I'panaroBerii am¢pudomut, odp. 98-14-2, o3. Tarkyns, 3MenHas ropka
(Hamm TaHHBIC).

162.To xe, 98-14-2, TaMm xe.

163.To xe, 98-14-2, Tam xe.

164.T'panar-amdubon-xnopurosas nopona, odp. 98-1-1, B 0.5 xm cesepHee
1. Ypa36aeBo (HaIIM JaHHBIE).

165.To xe, 98-1-1, Tam xe.

166.To xe, 98-1-1, Tam xe.

167.To ke, 98-1-2, Tam xe.

168.To xe, 98-1-2, Tam xe.

169.To xe, 98-1-2, Tam xe.

170.To xe, 98-1-3, Tam xe.
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171.To xe, 98-1-3, Tam xe.

172.To xe, 98-1-3, Tam xe.

173.To xe, 98-1-3, Tam xe.

174.To xe, 98-1-3, Tam xe.

175.To xe, 98-1-4, Tam xe.

176.To xe, 98-1-4, Tam xe.

177.T'panaroBslii aMpuOOIUT XJIOPUTU3MPOBAHHBIN, 00p. 98-4-11-2, Tam xe.

178.To ke, 98-4-11-2, Tam xe.

179.To xe, 98-2-11-1, Tam xe.

180.To xe, 98-2-11-2, Tam xKe.

181.To xe, 98-2-11-2, Tam xke.

182.To xe, 98-2-1-1, Tam xe.

183.To xe, 98-2-1-2, Tam xe.

184.To xe, 98-2-1-2, Tam xe.

185.To xe, 98-2-1-3, Tam xke.

186.To xe, 98-2-1-3, Tam xe.

187.To xe, 98-2-1-3, Tam xe.

188.T'panaroBeiii amdudonut, odp. 98-14-1, paiion o03. Tarkynb, 3menHas
ropka (Haly JaHHbIE).

189. I'panar-am¢pudon-xs10puTOBast mopoxa , oop. 98-1-1, B 0.5 xm ceBepHee
1. Ypa30aeBo (HaIIM JaHHEIE).

190.To xe, 06p. 98-1-1, Tam xe.

191. AmdubonoBass mopoaa, o0p. 598, cpenHss 4acTh KOMILIEKCA FOTO-
3ananHee 03. b. MuaccoBo (baxenos A. I'. u np., 1982).

192. Am¢pubon-rpanar-xiopuToBas mopona, oop. Y- 933, B 0.5 kM ceBepHee 3a-
TIaHO# oKpaunHsI 1. YpazoaeBo (Kopunesckwii B. I'., 1998).

193. Amdubomnut, 06p. 1-75-2293-5, roxuee 03. b. Nmikyns (baxenos A. T'.
u ap., 1982).

194. Anonnaba3oBeiii (?) rpaHatoBblii ampubonut, o0p. 244-6-VII-1, xomb
244 no npoceke 60/66 oT kBaprampHOro crtonba 60/61/66/67 250m Ha
Foro-3amnaJi (Halv JaHHEIE).

195.To ke, 00p. 244-6-VII-2, Tam xe.

196.To ke, 00p. 244-6-VII-3, Tam xe.

197.To xe, 00p. 244-6-V-1, Tam xe.

198.To xe, 00p. 244-6-V-2, Tam xe.

199.To xe, 00p 244-6-V-3, Tam xe.

200.To xe, obp.
201.To xe, o6p.
202.To xe, 06p.
203.To xe, 00p.
204.To xe, o0p.
205.To xe, 0bp.
206.To xe, 00p.
207.To xe, 00p.
208.To xe, 00p.
209.To xe, 00p.
210.To xe, obp.
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244-6-1V-1, Tam xe.
244-6-1V-2, Tam xe.
244-6-1V-3, Tam xe.
244-6-1V-4, Tam xe.
244-6-1V-5, Tam xe.
244-6-VI-1, Tam xe.
244-6-VI-2, Tam xe.
244-6-VI-3, TaM xe.
244-6-11-1, Tam xe.
244-6-11-2, Tam xe.
244-6-1-1, Tam xe.



211. Amdubonut, obp. U-75-2806, cpenHss 4acTh 3aloBeHUKA, HIBMEHO-
ropckas tonma (baxenos A. I'. u ap., 1982).

212 .buotut-am(puboIOBBIN MIaruoraeric, oop. M-74-1356, ceB. yactp kKoM-
miekca, roxkaee 03. b. mkyns (baxenos A. I'. u ap., 1982).

213.To xe, o6p. K-575, cpemmss 4acTh KOMIUIEKCA, IOTO-3amagHee
03. b. Muaccoso (baxxenoB A. I'. u ap., 1982).

214, Amdubonut, o6p. 409, B 1.5 KM K ceBepo-BOCTOKY OT Komu 13, kaHaBa
408, paszpe3 Anrekapckuii JlJor—Kocsie ropst (Jlesun B. f1., 1974).

215.To xe, 00p. 1-75-2293-5, roxuee 03. b. Vikynp U3 BUIIHEBOrOPCKON
(pupcosckoit) oy (baxxeros A. I'. u ap., 1982).

216.Denur, 06p. 1976, 3anagHblil SK30KOHTAKT VIIBMEHCKOTO MHACKUTOBOTO
maccuBa (baxxenoB A. I'. u ap., 1982).

217. Amdubon-nupokceHoBbIi (perut, oop. 1M-74-6108-6, ceBepo-BocTounee
1. Cemssnkuno (baxxenos A. I'. u np., 1982).

218.To xe, 06p. U-74-6101-89, Tam xe.

219.To xe, 06p. 161-60, orpor M. NnbeMeHckuii, ceBepHee moc. Ctpouteneit
(UBanoB b. H. u np., 1979).

220.Amdpubomnt denntnsupoBanuslid, 06p. 010634, BepxoBre YcKoBa KiIro-
4a, BOCTOYHBIN DK30KOHTAKT MaccuBa (baxenos A. I'. u ap., 1982).

221.buotut-ampubonoBelii Genur, o6p. TB-46, 10ro-BOCTOUHBINA IK3OKOH-
TakT MuackuToBoro Maccusa (baxenos A. T'. u ap., 1982).

222.To xe, 06p. TB-40, roro-BoCTOYHBIN 3K30KOHTAKT MHACKUTOBOT'O MAaCCH-
Ba (baxenos A. I'. m ip., 1982).

223.Muackut amdudosoBblid, 00p. 721, cBOmOBas 4acTh MaccHBa, HOTO-
BOCTOYHBIH CKJIOH MmbMeHckoro xpebta (baxkenos A. I'. u ap., 1982).

224 Muackut 6uotut-amdpubonoBsiit, 00p. 131-43, 3ananueiii cxion Mib-
MeHCKoro xpedra, ceBepo-Boctouneli ot noc. Ctpouteneii (baxeHoB A.
I'. u op., 1982).

225.®enur 6uorut-amdpudososslid, 00p. TB-62, 10ro-BOCTOUHBIH IK30KOH-
TaKT MHackuToBoro Maccusa (baxenos A. I'. u np., 1982).

226.Muackutr ampubonoseiii, o6p. 720, cBomoBas 4YacTh MacCHBa, HOTO-
BOCTOYHBIH ckJIoH MnbMeHckoro xpebTa (baxxenos A. I'. u ap., 1982).

227 .Muackut ampubdo0BbIii, 00p. TB-4, 10ro-BoCTOUHBII K30KOHTAKT Mac-
cuBa (baxenos A. I'. u np., 1982).

228.Muackur, 06p. 1909, roxHslit ckiaon Wnbmenckux rop (bemsukun [, C.,
Porman JI. D., 1949).

229.®ennt amdubonoelii, 1-74-2212B, ceBepo-BoctouHee A. CelsTHKUHO
(baxxenoB A. I'. m 1p., 1982).
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