Becrauk Cankr-IlerepOyprekoro yausepcurera. Hayku o 3emie 69 (4)

Jlamnpo¢pupsl AnexkcaHApUHCKOro pyaHoro paiiona (FO:xublil Ypai): nerporeHesuc u
reoJUHAMu4ecKasi 00cTaHOBKa (pOpMHUPOBaHUSA

Cypun Tumogheu Hurxonaesuu

[Mpunoxenne 9.1. Xummuueckuii coctas (%) ¥ KPUCTALIOXUMUYISCKUE POPMYIIBI KIMHOTTHPOKCEHOB U3
nammnpodupoB Haraitbakckoro ydactka (AJeKcaHAPHHCKUNA PYAHBIA PaiioH)

NeNe 5501/425
mpod
Ne m/m |1 2 3 4 5 6 7 8 9 10 11

SiO, |53.756 |53.176 |48.015 [47.628 |52.230 [51.145 |53.360 |53.475 [53.273 |49.951 [46.230
TiO,  0.197 0.119 1.853 1.901 0.019 0.296 0.308 0.096 0.310 0.509 1.870
Al,03 [1.289 1.713 4.608 4.816 2.069 2.681 2.249 2.349 2.339 4.367 5.970
Cr,03 10.921 0.525 0.920 0.019 - 0.252 1.435 1.230 1.116 - -
FeO |2.724 3.217 11.005 ]10.183 (4.973 7.347 3.924 4.246 3.979 7.512 11.650
MnO [0.112 0.166 0.226 0.147 0.176 0.188 0.096 0.260 0.100 0.233 0.210
MgO [17.622 |17.762 |12.406 |13.373 [16.668 |15.543 |18.079 [18.608 |17.621 |14.866 [11.800
CaO  ]23.380 |23.323 [21.618 |21.459 |22.866 [22.450 |20.525 |19.538 [21.033 |22.545 |21.850
Na,O |- - - 0.451 - - - 0.198 0.229 - 0.380
K20 - - 0.119 0.026 - 0.101 0.026 - - - -
Cymma |100.002 |100.002 {100.002 [100.002 100.002 [100.002 |100.002 |100.002 {100.002 |100.002 |100.000
Ca 0.912 0.912 0.873 0.869 0.908 0.894 0.799 0.760 0.820 0.899 0.894
Na - - - 0.033 - - - 0.014 0.016 - 0.029
K - - 0.006 0.001 - 0.005 0.001 - - - -
Mg 0.956 0.966 0.697 0.754 0.921 0.862 0.979 1.007 0.956 0.825 0.672
Fe*? 0.083 0.098 0.347 0.322 0.154 0.228 0.119 0.129 0.121 0.234 0.372
Mn 0.003 0.005 0.007 0.005 0.006 0.006 0.003 0.008 0.003 0.007 0.007

Ti. 0.005 0.003 0.053 0.054 0.001 0.008 0.008 0.003 0.008 0.014 0.054
Cr 0.026 0.015 0.027 0.001 - 0.007 0.041 0.035 0.032 - -

AL v [0.012 0.013 0.015 0.016 0.027 0.019 0.034 0.041 0.039 0.051 0.034
Si 1.956 1.940 1.810 1.801 1.937 1.902 1.938 1.941 1.938 1.859 1.765

AL v [0.044 0.060 0.190 0.199 0.063 0.098 0.062 0.059 0.062 0.141 0.235

[Ipumeuanue. 1-11 — kamnTonwut, 12-15 — MOHUMKUT, 16-19 — KTMHOMMPOKCEHOBAass MUHETTA. AHATU3BI
BBITIOJIHEHBI HAa MUKpo3oHe "Camebax" B maboparopun Mucturyra Kapnunckoro
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[Tpunoxenne 9.1 (mponomxenne). Xumuaeckuit coctas (%) U KpUCTALIOXUMUYECKHE (POPMYITBI
KIIMHOMMHUPOKCEHOB 13 amnpopupoB Haraitbakckoro yuactka (AJleKCaHIPUHCKHUA PYIHBINA pailoH)

NeNo 5501/432.5 5501/438.3|5501/450

mpod

Nen/m (12 13 14 15 16 17 18 19
SiO; 48.625 [51.821 |48.625 52.332 51.719 (48.916 [53.268 53.232
TiO, ]0.923 0.146 0.923 0.183 0.791 (1.084 0.541 0.446
Al,O3 |4.757 2.548 4.757 2.264 2.327 |4.066 1.733 1.830
Cr,0z [0.148 - 0.148 0.160 - 0.073 1.119 1.562
FeO 8.957 7.202 8.957 6.360 7.200 (10.617 [3.951 4.141
Fe,O3 - - - - - - - -
MnO |0.255 0.204 0.255 0.178 0.153 (0.418 0.158 -

MgO |14.202 [16.434 |14.202 15.677 15.348 [13.270 |16.464 18.799
Ca0  [22.136  |21.632 [22.136 22.820 22.436 |21.389 |22.751 19.993

Na,O |- - - - - 0.104 - -
K20 - 0.015 - 0.028 0.028 10.066 0.016 -
Cymma [100.002 100.002 {100.002 100.002  {100.002|100.002 {100.002  |100.002
Ca 0.890 0.857 0.890 0.903 0.891 |0.866 0.891 0.778
Na - - - - - 0.008 - -

K - 0.001 - 0.001 0.001 ]0.003 0.001 -

Mg 0.795 0.906 0.795 0.863 0.848 |0.747 0.897 1.018
Fe?  ]0.281 0.223 0.281 0.196 0.223 ]0.335 0.121 0.126
Fe* - - - - - - - -

Mn 0.008 0.006 0.008 0.006 0.005 ]0.013 0.005 -

Ti. 0.026 0.004 0.026 0.005 0.022 ]0.031 0.015 0.012
Cr 0.004 - 0.004 0.005 - 0.002 0.032 0.045
AL vi |0.036 0.027 0.036 0.032 0.019 ]0.029 0.022 0.013
Si 1.826 1.916 1.826 1.933 1.918 ]1.848 1.948 1.934
AL |0.174 0.084 0.174 0.067 0.082 ]0.152 0.052 0.066

[Ipumeuanue. 1-11 — kamnTonwut, 12-15 — MOHUMKUT, 16-19 — KTMHOMMPOKCEHOBAass MUHETTA. AHATU3BI
BBITIOJTHEHBI HA MUKpPO30oH e "Camebax" B madoparopun MuctuTyTa Kapnunckoro
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[Tpunoxenue 9.2. Xumudeckuii coctas (%) mammpopupoB Boctouno-MarHuToropckoii 30Hsl

Ne ipo0 876/814.9 | 876/1076.8 | 5501/425 | 5501/435.1 | 5501/438.3 | 5501/455 | 5501/455.9
Ne /i1 1 2 3 4 5 6 7
Si0, 53.41 50.73 51.02 37.54 39.04 47.38 46.88
TiO, 1.08 0.88 0.95 0.73 0.85 1.13 0.97
ALO; 13.41 13.14 12.26 14.10 15.22 12.02 11.33
Fe; O3 2.26 2.02 2.63 1.39 1.57 3.48 2.51
FeO 4.48 4.39 5.00 8.72 9.22 4.64 6.16
MnO 0.13 0.16 0.15 0.23 0.28 0.18 0.18
MgO 8.50 8.00 10.40 13.46 14.65 10.78 13.45
CaO 6.75 7.62 7.40 10.49 7.19 13.79 8.24
Na,O 4.83 3.76 1.80 1.08 1.29 1.58 1.00
K>O 1.13 1.27 3.56 0.47 0.77 1.18 2.93
P>0O:s 0.93 0.92 0.815 0.247 0.311 1.09 0.76
CO; 0.55 2.64 0.55 5.94 2.09 0.40 0.77
S - - 0.08 0.05 0.05 0.11 0.24
NiO - - 0.04 0.06 0.09 0.04 0.05
Cr,0; - - 0.09 0.18 0.20 0.05 0.12
CoO - - 0.005 0.009 0.008 0.005 0.006
V>0s - - 0.05 0.06 0.07 0.05 0.06
ILILII. 3.24 5.90 3.54 11.48 7.96 3.30 4.52
CymMmmMa. 100.15 98.79 99.80 100.24 98.71 100.69 99.60
Ne ipo6 5501/456 5501/460 | 5501/587 5501/497 5501/608 5501/670 5501/
684
Ne i/t 8 9 10 11 12 13 14
SiO; 50.18 46.32 50.66 42.56 45.76 49.72 42.06
TiO; 1.04 1.16 1.03 1.30 1.00 1.18 1.00
ALO; 11.59 12.13 12.08 11.25 10.13 10.57 14.93
Fe,0; 2.02 3.32 2.57 1.58 3.37 2.99 2.69
FeO 6.08 493 5.28 7.18 5.28 4.60 8.58
MnO 0.13 0.17 0.15 0.24 0.18 0.12 0.21
MgO 11.13 10.78 11.17 13.25 13.25 12.25 15.60
CaO 8.15 13.64 8.24 11.39 8.89 6.94 4.45
Na,O 1.66 1.29 1.78 1.25 0.33 1.96 1.86
K,O 3.72 1.79 3.60 0.46 2.78 3.64 0.38
P,O:s 0.90 1.044 0.843 0.861 1.227 1.073 0.308
CO; 0.22 0.88 0.40 5.17 2.42 1.10 1.10
S 0.10 0.08 0.11 0.06 1.12 - -
NiO - 0.04 0.05 0.05 0.05 - -
Cr0; - 0.06 0.09 0.10 0.13 - -
CoO - 0.005 0.005 0.008 0.080 - -
V105 - 0.06 0.06 0.05 0.06 - -
ILILIL 3.66 3.14 3.16 8.76 6.54 4.12 6.68
CymMmmMa. 100.26 99.87 100.76 100.28 98.98 99.16 98.75

[Mpumeuanwue: 4, 5 — MoHUUKUTHL, 2, 3, 6, 13, 14, 19, 20, 22-25, 27 — kamntonuTsr;, 7, 9, 10, 15, 17, 21 — canHauTsr; 4.

8, 11, 12, 26 — KTMHONTUPOKCEHOBLIE MUHETTHI; 1, 16 — KEepCaHTHUTHI.
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[Ipunoxenue 9.2 (mpoaomkeHue).
Xumuueckuii cocran (%) mamipopupoB Boctouno-MarHuToropckoit 30Hbl

Noempo6 | C-8136 | C-8141 | 860/80 | 860/255 | 862/711.5 | 862/733 864/81
Ne ni/nn 15 16 17 18 19 20 21
Si0O, 49.52 54.66 41.00 43.56 38.17 40.42 42.60
Ti0, 1.11 0.91 0.89 0.96 1.00 1.04 0.88
ALOs 10.83 12.61 9.00 8.73 8.64 12.43 10.23
FexO; 3.65 3.05 1.49 2.75 0.98 1.29 2.60
FeO 5.08 3.99 5.71 5.57 8.61 5.18 4.92
MnO 0.12 0.09 0.14 0.13 0.18 0.14 0.15
MgO 11.35 7.78 14.43 13.89 9.88 8.30 13.69
CaO 9.11 6.90 9.55 11.12 12.12 8.69 10.64
Na,O 2.16 2.75 1.13 0.70 0.55 3.88 2.00
K>O 2.15 5.05 1.25 1.78 0.30 0.02 0.10
P>0:s 1.19 0.94 0.75 1.19 1.16 0.98 0.904
CO; - - 8.80 4.07 14.52 5.06 5.88
S - - 0.10 0.10 0.10 0.28 0.32
NiO - - - - - - -
CI‘203 - - - - - - -
CoO - - - - - - -
V,0s - - - - - - -

LI 10 3.02 084 14.70 9.06 18.70 8.80 10.10
Cymma 9929 | 9957 100.04 | 99.04 100.29 | 100.15 98.81
No ipo© 864/83 872/605 5900/264 | 5900/373.6 | 5901/335 | 5903/582.7

Ne /it 22 23 24 25 26 27
Si0, 41.92 43.04 49.62 48.62 48.94 47.26
TiO» 0.88 0.68 0.94 0.92 0.78 0.96
AL Os 10.23 10.12 11.36 10.47 11.08 10.71
FexOs 2.17 1.25 2.80 2.49 2.81 2.48
FeO 5.20 5.57 5.97 5.68 5.12 6.45
MnO 0.15 0.16 0.16 0.13 0.16 0.20
MgO 13.48 11.80 8.32 7.69 12.28 10.82
CaO 11.39 10.73 7.94 7.79 8.39 8.09
Na,O 2.04 2.10 2.66 4.11 1.72 1.76
K,O 0.09 0.43 2.30 0.24 2.94 0.56
P,0s 0.959 0.920 1.374 1.319 0.879 1.07
CO, 5.39 8.36 2.42 7.04 1.10 4.84

S 0.33 0.14 - - - -
NiO - - - - - -

Cr:0; - - - - - -
CoO - - - - - -
V05 - - - - - -

IL IL 1. 10.10 13.00 - - - -

Cymma 98.90 99.80 98.72 98.84 99.86 99.70

[Mpumeuanwue: 4, 5 — MoHUUKUTHL, 2, 3, 6, 13, 14, 19, 20, 22-25, 27 — kamntonutsr;, 7, 9, 10, 15, 17, 21 — canHauTsr; 4.
8, 11, 12, 26 — KTMHONTUPOKCEHOBBIE MUHETTHI; 1, 16 — KEpCaHTHUTHI.
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[Mpunoxenue 9.3. Cpennnii xumudeckuii 1 HopMmatuBHbI (CIPW) cocraB (%) nammnpodupoB Bocrouno-

Becrauk Cankr-IlerepOyprekoro yausepcurera. Hayku o 3emie 69 (4)

MarHuToropckoi 30HsI (B mepecuere Ha O€3BOIHYIO OCHOBY)

Ne i/ 1 2 3

Si0» 42.815 48.760 53.591
TiO; 0.883 1.087 1.041
ALO3 16.389 11.998 12.530
Fe O3 1.654 2.575 2.738
FeO 10.029 6.487 5.415
MnO 0.285 0.180 0.152
MgO 15.712 13.579 9.992
CaO 9.907 11.052 7.976
Na,O 1.324 1.750 2.997
K>O 0.692 1.488 2.470
P>0Os 0.312 1.042 1.097
Or 4.089 8.794 14.597
Ab 6.522 14.808 25.36
An 36.729 20.486 13.44
Ne 2.536 0 0

Di 8.359 21.924 15.103
Hy 0 10.871 20.663
Ol 36.969 14.903 2.348
Mt 2.398 3.734 3.970
Ilm 1.677 2.064 1.977
Ap 0.722 2.413 2.540
Ne pl 84.920 58.043 34.639
Wo (Di) 4.333 11.496 7.917
En (Di) 2.851 8.368 5.745
Fs (Di) 1.174 2.060 1.442
En (Hy) 0 8.724 16.518
Fs (Hy) 0 2.147 4.145
Fo (OI) 25.427 11.724 1.840
Fa (O]) 11.544 3.180 0.509
N 2 23 2

[Mpumedvanue: maMnpodupsl: 1 — yaIbTpaOCHOBHOTO cOCTaBa, MOHUYUKUTHI (< 44 % SiO2); 2 — 0CHOBHOTO
cocTaBa, KAMIITOHUTBI, CAHHAMTHI, KIMHOMMMPOKCEHOBBIE MUHETTHI (44-52 % SiO); 3 — cpenHero cocrasa,
KkepcanTuthl (> 52 % SiO2). N — KOIMYeCTBO aHAIHM30B.
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[Tpunoxenne 9.4. 'eoxumuueckas XxapakTepucTHKa JamMpopupo BocTouHo-Marautoropckoii 30451 (I/T)

Nem/m |1 2 3

Li 35.5 32.8 24.5
Cu 77 98 125
Ag 0.15 0.18 0.10
Zn 127 223 195
Pb 25 28 14.5
Sn 3.2 2.9 4.1
Ga 18 11.5 13
Sr' 810 636 595
Rb' 14 18 59
Ba 1850 3083 510
Th' 7.1 12.5 16.5
U 4.2 5.7 8.0
Ta" 0.8 0.6 0.6
Nb" 16.2 15.3 14.0
Zr 95 130 135
Cr 965 710 640
Co 55.5 40.3 38.5
Ni 647 356 385
Sc 23 18 13
Y' 20.2 13.2 16.5
A% 122 143 140
n 2 10 2

[Tpumeuyanue. Homepa KOJIOHOK COOTBETCTBYIOT TaKOBBIM B TipriL. 9.3. OmHrM anocTpodom moMedeHbI
AJIEMEHTHI, OTIPE/ICIICHHBIE PEHTTCHO-CIIEKTPATTbHBIM METOIOM B J1a00paTopru 3eIEHOTOPCKOM AKCIIC UM
(ExarepunOypr), mByms — reM sxe metonom B ALl 'MTH PAH (Mocksa), ocTaibHbIe — KOJTMUECTBEHHBIM
creKTpaibHbIM aHaym3oM B IMI'PO (Mockga).

[Tpunoxenune 9.5. Conepxxanue P33 (1/1) B mammpodupax

No 5501/ [864/ [5501/ 864/ |5501/ [5501/
npoObr 460 (81 455 |85 587 672
1 2 3 4 S 6
La 28.00 [65.00 [45.00 162.00 [84.00 K9.00
Ce 63.00 |150.00(94.00 {150.00200.00{110.00
Nd 33.00 66.00 45.00 [64.00 [96.00 [51.00
Sm 7.10 [8.80 [8.00 [9.00 [16.00 9.10
Eu 1.80 [2.40 [2.10 [2.40 ©4.40 [2.30
Tb 0.94 (0.79 (0.98 10.76 |1.40 1]0.99
Yb 1.50 10.88 [1.70 (1.00 [1.00 |1.60
Lu 0.20 10.13 [0.20 [0.12 (0.09 [0.24

[Tpumeuanue. Jlammpodupsl: 1-4 — 0CHOBHOTO cocTaBa, 5-6 — cpeiHero cocraBa. HeMTpoHHO-aKTHBAIIIOHHBIS
aramusbl BeimonHeHb! ALl TH PAH (Mocksa). Ananutuk C.M. JIsmyHOB.
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