


ARAJEMHUA HAYRK CCCP
CHBHPCKOE OTJEJAEHHE

HHCTHTYT TEOJOTHH W TEOPH3HKHU

NCCJIEJJOBAHUE
CTPYKTYPHBIX OCOBEHHOCTEIA
MUHEPAJIOB COBPEMEHHBIMI
OU3NKO-XHIMIYECKIMU
METOJAMI

OrBeTcTBEHHBII pejaKTOp
B.M. Rasposckuii

1257 o

U3JATEABCTBO «HAVKA» CHBHPCKOE OTJAEJAEHHE
HOBOCHBHPCK 1970




Pepakrop H. T. Prisanona :
Xynousecrsennbilt pefaxrop B. U. Ml yMako s
OGnoskka xynosuuka H. A, Canenbenoi A
Texnmseckuit pefakrop T. K. O BUNHH UK OB A o
KoppexTop A. A. CuMonOBa -

Cnado B Halop 27 ceursnbpa 1967 r. Hoanucano ® meyaru 11 mas 1970 r. MH 01064,
Bymara 60905 12,75 mew. 2.4+3 Bk, 10,9 yu.-~nuanx. a. Tupam 1400 ska. Ilena 1 pyo6.
3akas Ni 2867.

Haparenserso «Hayka». Cubupcroe oraenenue. Hosocubuper, Coperckasn, 18.

2-A TunorpadmA usf-sa «Haykas. Mocksa, D-99, IIyOuncknit mep., 10.




A. K. Aprunenxo,
K. B. Kenexuncrac

0 ROPPEJIAINN

HHO®PAKPACHBIX COHERTPOB XJI0PUTOB
C UX XUMHYECKHM COCTABOM

H CTPYRTYPON

C tex mop, kak JK.Jlekout B cBoeil kuure «Mudpakpacroe usny-
genue» [1] 3asaBu1 0 GecrnepCcneKTHBHOCTH HCCAEJOBAaHHA CTPYKTYP
XJOPUTOB MeTOJOM HH(ppPaKpPACHOH CMEKTPOCKONMHH, MHOroe H3aMe-
HHJIOCK.

Tynenxam u Jlafion [2] coobwiaT pe3yabTaThl HCCICAOBAHHS
GOJIBIIOr0 KOJNMYECTBA NPHPOAHBIX XJ0puTOB. OHH CuMTalOT, 4TO
«0Gpasibl HEH3BECTHOrO XJOPHTOBOIO MHHEpala MOXHO KJacCH(H-
LMPOBATH C NOMOLILBLIO OAHKX JHIIL HHPpakpacHbX cnekTpoB. Korjaa
3HaueHHsl Y (CTeneHb 3aMelleHHS] KPeMHHS Ha alllOMHHHH) mpe-
Boliaior 1,2, HMMeercs BO3MOXHOCTb CTPYKTYPHOH MopuuKalHu».
AxuentHpyercsi BHHMaHHe HA H3MEHEHHsX, MPOHCXOAALIHX B IJIaB-
Hoit mosoce Si — O cBsizu B obnactu 1000 cm~t. Pacematpusaercst
cepusi XJIOPHTOB cO 3HauenueMm Y ot 1,95 no 0,06, npu atom nosoca
B o6nacti 1000 cx™! pacmensisierca Ha JBe.

ABTOpH NPHXOJAAT K BHIBOAY O TOM, 4YTO TNo HH(ppaxpac-
HBIM CreKTpam 0O6pasibl MOKHO KJacCH(HIMPORATh Ha CAeAyiollHe
TPYIIIb:

1. O6pasupl ¢ OfHOH CHABHOI MOJMOCOH Moryomlenns Mexay 9,3
# Il p (1070—910 ex™) ¥ ABYyMS 4eTKO BBIPAKEHHBIMH MOJOCAMH
norsiomenus Mexay 2,6 u 3 p (3850—3320 cn™?).

2. OGpasusl co caoxHEIME moftocamu Mexay 9,3 u 11 p (1070—
910 cm™) 1 ABYMsl YETKO BLIpaKE€HHBIMH MOJIOCAMH MOIJIOLLEHHST MEXK-
Ay 2,6 u 3 p (3850—3320 cm™?).

3. OGpasiibl cO CJOMHLIMH NOJIOCAMH OrJIoMeHHs Mexay 9,3 u
1T u (1070—910 cx™) u Tpemsi 4eTKO BbIparkeHHBIMH IIOJIOCAMH IIO-
raoumenns Mexay 2,6 u 3 p (3850—3320 cx™t). CenTexJIOpHTH OTHO-
CHJIHCh K 3TOH Tpynme.

B pa6ore Xucato Xasmn [3] HMel0TCS BHIBOALI O BO3MOXKHOCTH
OTMIMYHTEL 10 HHPPAKPACHBIM CHEKTPaM XJOPHTLI PasiuuyHOTO XHMH-

3



uéckoro coctapa. Bonuosbie unena B o6nactax 540—560, 620—
692 u 744—765 cu™' cBaswiBaloTes ¢ KoamuectBom AIVI, MgVI n
FeVl.

B pa6ote Cry6urana u Posi [4] onuceiBaloTest pesy/ibTaThl Hecse-
JOBAHHA CHHTETHYECKHX MarsHesHaJlbHO-aJllOMHHHEBbIX XJOpHTOB, B
OCHOBHOM centexyioputoB (7 A), a Takme u 14 A xaoputos. Otme-
yaercsi, 4To ¢« yBeJIHueHHeM KojuuectBa monoB Al (AIIV u AIVI)
Hanbosiee peskHe H3MEHEHHs MPOHCXOAST B LIHPHHE IVIABHBIX NMOJOC
Si — O cBnzu. B oGoramennsix Al pasHocTax NoABAAOTCS OYEHb
cnabhbie mosocsl H — O — Al npu 910 e, Bonee uyscTBHTENBHA
K CcolepKaHuio HOHOB anoMiuns nojoca AIVI — O—Si ¢ wgacrot-
HBIM IIEHTPOM OKos0 535 cm™. DTa mosoca MOXKET CAVIKHTH A5 OT-
JIMUHS BCEX CENTEeXJIOPHTOB OT KJIWHOXJOPOB H ame3nToB. Hu oaHa
U3 BHILIEHA3BAHHBIX TOJIOC MOIVIOLUIEHHS He SIBAAETCH B 3TOM cayuae
JIOCTATOUHO UYBCTBHTEJNILHON J/ISl KOJIHUECTBEHHBIX H3MEpEeHHil H30-
mopdHbix 3amemennii. [lonocs 473 ex™ (Si — 0), 451 en™ (Si—O —
Mg) HeuyBCTBHTE/bHBE! K NPHCYTCTBHIO B PellleTKe HOHOB ATIOMHHHS.
Ojnako xapakTepHble H3MeHeHHS B obnactH norjaoueHus 590—
750 em™1 MOTYT CBASLIBATHCH KOJHUYECTBEHHO C YHCJIOM HOHOB anio=-
MHHHUS B 00euX KOOpJAMHAIHAX.

Hauunasi ¢ xpusorwsia, mosoca npu 606 cm™ mocrtenenHo cme-
maercss B CcTopoHy Oojee BbICOKHX uactoT Jo 685 cm™; oyenn
BEPOSITHO, 4YTO BCE TMOJOCHI MOIVIOMIEHHS B 3TOH CHEKTpalbHOMH
00/IacTH MOKHO CBSI3bIBATh C BAJEHTHBHIMH KoJeOaHHAMH MeTall —
METaJLI».

TakoBbl OCHOBHEIE pe3yJbTaThl HCCJEJOBAHHS XJOPHTOB MeTO-
JoM HHbpakpacHOH CNEKTPOCKOMHH, H3BECTHHIE HAM MO JIMTEpaTyp-
HBIM JIaHHBIM.

[lenr Hactodmei paGoTthl 3akjiouanach B OTLICKAHHH KOppedsi-
IHHOHHBIX cBasei MEXJY XHMHYECKHM COCTaBOM XJIODHTOB H HX
CTPYKTYpOIi.

JKcnepumeHTanbHast Yacth. [l wccaenoBanua Obwio BuiGpaHo
15 ofpasioB MOHOMHHEpANbHLIX NMPHPOAHBIX XJOPHTOB PasqHYHOTO
XHMHuecKoro coctaBa. [lockonbKy OHH yiKe OmHcaHbl [5], MBI He
OyAeM TPUBOANTL WX MUHepanoruueckue xapaxktepucTuku. Bcee
NPOaHaJN3HPOBAHHBIE XJOPHTHI Pa3jie/ieHsl Ha TPH TPYMNNbl YCAOBHO.
PesynbtaThl mepecueta Ha KpHCTNIOXHMHYeCKHe (GOPMYJbI MOMe-
menel B taba. 1.

Bee xaoputhl cuumanuch Ha Co OTOHALTPOBAHHOM H3JYyYEHHH
B Kamepax ¢ D = 57,3 mm, dosp = 0,4 mm na npubope YPC-55A
B pexume: V = 35 k8, / = 10 ma. IlonpaBka BBoAMJIACh Mo MeTas-
JuyeckoMy Si H KBapuy. 3HaueHHSl MEXKILIOCKOCTHBIX PaccTOSTHHI
nomeniensl B Tabm. 2 cootercTBenHo mas I, IT u 111 rpynnear.
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Tabauma 1

Kpuemaasoxumuneckue hopmyin Xaopumos

Terpasapu-
yecKan OKTasgpuyeckas KOOpAHHAUKA
KOOPAHHALHA
Ne

« o6p.
= 3 + %
e = — - 0 % 3 T R B i Q
1_. 5 < < = I '8 - B ol - (] =

3-c 2,973 1,027(0,83 |4,501|0,326/|0,268/0,0, 4| — |5,939] 7,99
7-¢ 3,38 |0,620(0,531(4,140(0,808|0,114/0,032| — |5,655| 8,00
8-¢ 3,008 |0,992|0,957)4,549|0,221/0,351(0,06 |— |6,138] 7,53

—_

6/4 |2,560|1,440(1,479(3,719]0,241/0,4350, 015| — |5,880|7,042
1| 6/5 |2,575/4,424]1,455(3,719]0,2900,602(0,0:8| — |6,084]7,512
6-c |2,783|1,217/1,3033,6340,316(0, 744/0, 022| — |6,019(7, 561

1964/1 | 2,56 |1,44(1,30|0,94(0,19(3,52|0,02| —|5,97(8,0 | 0,20
1964/2 | 2,70 (1,30(1,24|1,16]0,21|3,28(0,03| —|5,92|8,0 | 0,12
1964/4 | 2,69 {1,31(1,28|0,89|0,35|3,29/0,03| — | 5,84(8,0 | 0,13
1964/7 | 2,63 (1,37|1,28|1,03(0,21|3,38|0,03| —(5,93|8,0 | 0,08
I1I | 1522/4 | 2,86 |1,14]1,42|0,89|0,05|3,51(0,00| —|5,87| 7,94 —
715/12) 2,71 |1,29(1,49|0,66|0,15|3,51(0,03| — | 5,84|8,00( 0,12
1728/10| 2,48 (1,52|1,30(0,86| 0,43 |3,28(0,03 (.| 5,90(8,00| 0,17
C-468 | 2,81 11,19)1,79|0,55 3,76|0,03| — | 6,14| 7,11
r-849 (3,01 (0,99(1,73(0,57 3,30|0,04| —|5,64(8,00| 0,11

CrekTpbl MOTJIOUEHHST XJIOPUTOB B HH(paKkpacHoil obnactu Gbuin
CHSITBHI C TIOMOILLBIO ABYXJy4eBoro cnekrpodortomerpa UR-10 B 06-
nactd 400—4000 cx™! (mpuamsl KBr u NaCl) metofoMm npeccoBarus
ofpasna cO CNEeKTpPanbHO 4YHCTHIM OpoMHcThIM Kanuem (0,8—
0,9 ma/cm?). .

Ilenenne XJOPHTOB HAa TPH IPYNNbl, BBEJEHHOE HAMH C CaMOro
Hauanaa, Ob1o 0GYCJIOBIEHO HE TOJNLKO Pa3jiHyieM B XHMHUECKOM CO-
crape o6pasioB, HO H PE3KHM OTIMYHEM HX CNEKTPOB MOIVIOLIEHHS,
a TakxKe OueHb BIH3KHM CXOJACTBOM CNEKTPOB IOIVIOLLEHHA B Ipeje-
nax stux rpynn (puc. 1—3). 3HaueHusi COOTBETCTBYIOLIMX BOJHOBLIX
yHces AJis BCeX Tpex rpyMi XJOPHTOB NpHuBefeHsl B Tabi. 3.

OGcyxpenue pesyabratos. [lonoxenns rnaBHBIX MMOJOC MOIIO-
WeHHs AN BCeX TPex rpynn xJoputoB OH3KH 10 3HaveHusaM. Kak
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Ta6aunga 2

BHaueHUA MeNCNA0CKOCIIHBIX PACCMOSHUL

I rpynna XJOpHTOB

OGp, 3¢ 06p. T 06p. 8

d I d I d ) §
14,26 9 14,34 10 14,26 4
7,13 9 T.AT 5 7.13 9
4,75 9 4,78 5 4,75 9
3,56 9 3,58 5 3,56 9
2,85 2 2,87 2 ‘ 2,83 4
2,668 4 2,662 |

2,580 10 2,574 4 2,571 10
2,464 8 2,411 10 2,464 9
2,391 4 2,390 4
2,272 4 2,291 i 2,268 5
] 2,075 0,5
2,012 9 2,033 3 2,012 0.5
1,889 3 1,886 4
1,827 3 1,827 4
1,731 1 1,747 {3 128 1
1,665 1 1,678 2 ],655 2
1,571 3 1,571 4
1,540 10 1,544 10 1,544 10
1,507 3 1,510 4 1,507 4
1,465 ;| 1,475 0,5 1,465 2
1,414 | 0.5 1,434 2
1,395 3 1,383 | 0,5 1,396 6
1351 | 0,5 1,353 0,5
1,321 2 1,327 4 1,322 6
1,293 2 1,300 3 1,296 4
1,279 1 1,275 0,5

1,222 2 1,225 0.5 1,222 3
1,193 | 0,5 1,195 1 1,193 1
1,176 05 1,175 1




TaGauwa 2 (npojoskeHHe)

Il rpynna xJopuTOB

06p. 6/4 O6p. 6/5 06p. 6-c
d I d I d / |
14,12 10 14,13 9 14,16 10
7.06 10 7,06 9 7,08 10
4,71 9 4,711 8 4,72 10
3,53 10 3,53 10 3,54 10
2,396 0,5
2.820 4 2:.89 3 2,84 3
2,583 10 2,589 10 2,585 10
2,464 4 2,464 5 2,440 5
2,400 3 2,395 3
2,272 4 2973 5 2,287 6
2 147 0,5
2,083 0,5 2,064 0,5
2,012 9 2,012 9 2,016 10
1,886 3 1,886 4 1,905 1
1,825 - 1,827 4 1,833 1
1,732 0,5 1,744 1 1,742 1
1,715 0,5
1,665 1 1,660 1 1,669 0,5
1,567 4 1,567 3 1,577 1
1,542 10 1,543 | 10 1,544 10
1,508 4 1,509 4 1,512 1
1,463 1 1,470 1 1,475 0,5
1,411 1 1,412 1 fa
1,391 5 1,391 5 1,399 8
1,350 1 1,353 0,5 1,363 0,5
1,319 2 1,322 4 1,329 2
1,293 0,5 1,295 0,5
1,217 3 1,219 2 1,216 1
1,191 1 1,191 1 1,196 1
1,177 1 1,173 1 1,179 0,5




TaGauua 2 (oxoHuaHHE)

Il rpynna xaoputos

06p. 1728/10 06p. 1964/ O6p. 1.522/4 O6p. -840
d I d I d I d 1
14,24 8 14,17 7 14,18 8 14,22 8
7,15 10 7,08 10 7,09 10 714 10
4,75 8 4,72 7 4,73 7 4,74 8
424 % 2
3,55 10 3,54 10 3,54 10 3,56 9
3,34 * 3 3,35 3
2,85 2 2,85 3 2,83 3 2,85 3
2T 5 :
2,64 9 2,61 9 2,61 g 2,61 10
2,492 7 2,498 7 2,483 8 2,492 | 8
2,416 7 2,410 T 2,410 8 2,420 | 8
2,291 7 2,291 7 2,201 8 2,296 | 8
2,08 | 0,5 | 2,082 | 0,5
2,022 | 9 2,19 9 2,017 9 2,020 | 9
1,892 7 1,805 [ 5 1,892 5 1,892 | 5
1,839 | 3 1,833 | 2 1,826 3 1,830 | 3
1,768 | 2 1,713 1 1,767 1 1,767 1
L8| 12 1,713 1 1,716 1 o2t 4
1,671 3 1,668 2 1,665 3 1,671 3
1,565 | 10 1,562 | 10 1,564 10 1,564 | 10
1,529 6 2,525 7 1,522 4 1,525 '8
1,486 1 1,478 | 0,5 1,476 1 1,483 | 0,5
1,429 | 3 1,425 | 2 1,426 1 1,426 | 4
1,410 1 1,408 0,5
1,396 6 1,39% 7 1,392 9 1,394 | 17
1,367 | 0,5 1,363 | 0,5
1,338 5 1,336 6 1,338 5 1,340 | 6
1,310 1 1,309 | 0,5 1,307 0,5 1,309 | 0.5
1,284 1 1,284 | 0,5 1,285 0,5
1,265 0,5
1,234 1 1,233 1 1,230 1 1,233 1
1,20 | 1 1,220 1 1,214 { 1,216 t
1,202 2 1,202 1 1,197 1 1,201 | 4
1,188 | 1 1,187 1 1,182 2 1,182 |- 2
1,477 1 7,171 1 1,171 1 1,173 | 0,5
1,148 1 1,150 | 0,5

* JIuuHH OTHOCATCH K KBapuy.
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SHauenus ROAOC NOZAOWEHUR 68 UHHpaxpackol obaacmt, cm™

Ta6baunuwa 3

Cpynna| No o6p, Si —Opagy Si—0 —RVI Sl —Opgan OHpgay
| e |40o.cn i), ok 820 0. ca, |, 250 0 < 3450 cp. 3600 c.
Sl b ey S o0 0-S1- 11380 o .| 3450 ch, 3600 .
460f ©- © 655 o. c. 830 o. ca. 1005 o.c| - 7
B o 665 o. c. T10cp. 820 o.cn. | 995 o.c.| 3440 c. 3580 cp.
B i A0S il AL o5 ) BED0. B, 665 0. c. 770 cp. 820 o.ca. | 995 o.c.| 3450 c. 3580 c.
6c | 415 o.cn. jf‘ag} 0. c. | 5400.cn. 665 o. c. 770cp. 990 o. c.| 3430 cp. 3580 c.
It i2%c. |540cp. 615cp. 660 cp. T55cp. 815 o, ca. | 985 o.c.| 3360 c. 3480 cp.
il isaf c. |40 cp. 615cp. 660 cp. 755cp. 800 o.ca. | 985 0.cal 3360 c. 3500 cp.
e i3fc. [540cp. 6t5cp. B65cp. 7T60cp.  — | 995 o.c| 3360 c. 3500 cp.
At ﬁg e 540 cp, 620cp. 665 cp. 760cp. 810 o.ca. | 980 o.c.| 3380 c. 3500 cp.
el f-:%g (- 540 cp. 620cp. 660 cp. 755cp. 810 o.ca. | 980 o.c.| 3370 c. 3480 cp.
e i) ¢ |B40cp. 620cp. 665 cp. 760cp. 810 o.ca. | 995 o.c| 3350 c. 3480 cp.
1964/1 zgg e, 540 cp. 615cp. 665 cp. 7T60cp. 815 o.ca. | 985 0. c.| 3360 c. 3480 cp.
H 30 . |540cp. 615cp. 665cp. T60cp. 810 o.cn. | 985 o.c. 3370 c. 3480 cp.
I-849 2%8} c. 540 cp. 615cp. 665 cp. 7T60cp. 815 o ca. | 980 o.c.| 3370 c. 3480 cp.

TipuMeuaHue: c.—CHIBHAA, CPp. — CPeAHARA; C/. — cabad; 0. cJ. — o4eHb cnabas.




YK€ YCTaHOBJIEHO A5 CJOHCTBbIX allOMOCHJIHKATOB [1, 2, 4], B 06-
aacti ~ 1000 cm™' HaxoAMTCH TPMIKIbLI BbIPOXKJEHHAs IoJoca
NOTJIOLIENNSt, XapaKTepu3yiomas BajienTHoe Kojebanne Si—O cBs3n
B KpeMHe-KHCJIopoAHOM Terpasape. B oraenbubix cayuasix 3ta no-
Joca jiaeT pacuienviesne. B HaweM ciyuae paciiensienue nponsomio
B ofpasuax c¢ uucaoM Y, 6nuskum K I, anpu Y > 1u Y < | pac-
nienyieHns ve nHabmojanock. To mepe samemenus Si na Al, no-Bu-
JHMOMY, HMeeTCsl He3HAYHTeJbHas TeHAEHUHs K CMellleHHIO MOJOCHI

Si —O BaneHTHOM CBSI3H K 3Ha-
T YEHHSIM MEHbIIHX  BOJHOBBIX

YHCeJl, UTO TEOPETHYECKH BIIOJ-
He onpasaano. Yo xe Kacaercs
Si—O nedopmaunonHoii cBsA3H,

3¢
2 ¢ TMOYTH BCe COOTBETCTBYOLLHE
I noJochl HMeIOT HeGosblHe pac-
§ mreneHust. ONHO3HAYHOH CBA3H
- § MOJIOXKEHH S 3TOH NMoJOCHl ¢ H3-
=" MEHEeHHeM KOHLEeHTpalHH Ka-

Koro-n160 KaTHOHAa YCTaHOBHTH
He YyJaloch.

OcCHOBHBIE OTJIHUHS B CHIEKT-
pax norJoueHnst HabnwaaTCs
B obnactu 500—900 cx™. ITo

1 L i L i

S 8 S8 S s gl ANAJONHH CO CMIeKTPaMH NOrIO-
§ 8 8R & & ¥3 menua cmof MOXKHO CBf3aTh

it e H3MEHeHHsT B CleKTpax 3Toi
uc. 1. Cnekrpel noraomennus B Huppa- -

Kpacuoli o6aacti obpasuos 1 rpynmw OONACTH C BIHMSIHHEM «2-f KO-

(KJIHHOXJIOP-TIeHHH HBI), OpAMHALMOHHOH cdepr» [4],

I — ofip. 8-c, 2 — o6p. 8-c, 3 —.06p. 7-c. T. €. ¢ XapaKTepoM 3aNOJHEHH

OKTa3/\pHUECKHX CTPYKTYPHBIX

nosuunii. [lockonbKy B xmopure

OTHOCHTE/NLHOE UHC/I0 KATHOHOB, PACTIONOKEHHLIX B OKTa9ApHUECKHX

CTPYKTYPHBIX MO3UIMAX, Oonblie, ueM B CJIOAaX, €CTECTBEHHO OXKH-

JaTh U OOJbLIEro BJIMSIHHA 3THX KATHOHOB Ha noJoxkenue W dopmy

rMIaBHBIX MOJIOC NOIJIONIeHHS H Ha obllee YHCJI0 MoJNoc NOIVIOMEHHS.

(CieKTpbl nOrJomeHns ANf KaxKAoH BLIJIENEHHON TpYIbl XJOPHTOB

cM. pHC. 1—3, 3HaueHud nojoc moryoneHns — B Tabua. 3.)

PaccMoTpuM Kamayio rpynny XJOpHTOB.

I rpynnma— KIHHOXJIOP-NEHHHHBl € OOIHMM CcoJepiKaHHeM
AlLO; ot 9 mo 17%, SiO, — 31—34°, uTo COOTBETCTBYET B MepecyeTe
Ha KpHcTamaoxumuueckue dopmynant AllV ne Gonwme 1. M3 mectu
CTPYKTYPHBIX OKTa3/pHUECKHX mo3uuuili 4—4,5 3aHUMAIOT KaTHOHE
Mg, oany — katnonst AIVI u B cpennem oany — kaTHoHnl Fe”,
Fe™, Mn. B stom cayuae B oGaactu 650—670 cxu™' mosBasiores
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oueHb CHJIbHAA Mojioca ¢ ABHOH TEHJEHIHEH KOJHYEeCTBEHHOH CBA3HM
HNOJNIOXKEHHSI 3TOH MOJOCH C OCHOBHBIMH 3anoJHAOWHKMH OKTa3ApH-
YeCKHMH KaTHOHaMH, T. e. ¢ KatuoHamu Mg (unun AIVI); sto kacaercs
TaKzKe U NoJoxeHus mosaoc, xapaxkrepusyouwux OH okrasapuueckue
rpynnsl (taba. 4).

PeHTreHoBCKUi aHanua [epBoOil FPYNNbl XJAOPUTOB (cM. Tabm. 2)
CBHJETE/ILCTBYET O TOM, YTO HCCJeloBaHHble 06pasilbl — HOpMalb-

1
2
g
S
$ s
§
~ 3
3.
S
T S IS R —) I]jlll]'llll‘-
8B e 9 - AR 0SS el SN
A S N SRR ISR RY

Puc. 2. Cnexrpul noryiomenust B uudpakpacHoii o6nactd o6pasiion
I rpynmnel (KOpYHAODHITHTE)
! — o6p. 6-¢, 2 — obp. 6/5, 3 — olp. 6/4.

uoie 14 A xsoputel, npuuem ofpasusl 3-¢c u 8-¢c U peHtreHorpadu-
uecKi OueHb ONM3KH, a 7-C oTaMuaetcsi 3HauenuneM pednexca 001,
COOTHOIIEHHEM HHTEHCHBHOCTEH MepBhIX Ga3zaibHbX peuiekcoB, Kpo-
Me TOTO, OTAeNbHEE peduieKch OTCYTCTBYIOT BoBce. B taba. 5 natores
3HAUeHHd DACCUMTAHHLIX W SKCIEDPHMEHTAJbHO MOMYUEHHBIX dgpy.

Il rpynmnma— kopyupopunnntel. Comepxanue SiO, — 26—
28%, Al,O; —21—25%; B mnepecuere Ha KPHCTANJIOXHMHUECKHE
dopmyant AV > 1 (1,2—1,4). M3 mectH OKTasApHYeCKHX CTPYK-
TYpPHBIX no3unui 3,63—3,71 Bce elte octaloTes 3aHATHIMH KaTHOHAMH
Mg, xors u AIVI yxe sauumaer 1,30—1,47, octaBmascs opua
CTPYKTYpHasi NO3WIMsSi NpPHHAAJMeXHT kaTtHoHam Fe”, Fe™, Mn.

OkasbiBaeTcsi, yTo TaKoe HW3MeHeHHe B KOMHYECTBEHHbIX COOTHO-
IIEHUAX OKTasJpHYeCKHX KaTHOHOB BeJeT K KOpEHHOIjI HE[)ECTpOﬁKe
cnekTpa norjionlerns B o6aactu 500—900 ca~'. BmecTo ofHO# cHlb-
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Hofl monockl, Kak 3710 ObiIo st I rpynnel XopHTOB, NOSIBHAHCH ABE
OTHETIUBLIX NOJOCH, NMPHYEM OJlHA M3 HHX OKa3biBaercs Gosee noi-

BHXKHON (~ 660cm™) 1 oTpa-
MKaeT KOJNHYeCTBEHHOE H3Me-
HEHHe YHCJa OCHOBHBIX OK-
Ta’APHUECKHX KaTHOHOB
(tabn. 6). Pentrenorpadu-
yecku Bce obpasusl I rpyn-
Bl XJIOPHTOB — XOPOIIO OK-
pucTannusopannbe 14 A nop-
MaJibHble XJIOPHTEL C OHYEHb
He3HAUMTENbHBIMH OTIHYHS-
MH KaK 10 3HaYeHHAM MexX-
NMIOCKOCTHBIX ~ paccTOsiHHI,
TaK H 1O HHTEHCHBHOCTSIM.

[Il rpynna— TiopuH-
ruthl. Coxepxkaune SiO, —
22—-27%, Al,0; —19—22%.

lponychanue, %

J; B mepecuere Ha kpucTanio-
S 3 xumuyeckne cdopmyas AlIV

2

3

4

Fotef Eoo U By S T TR (Ml S A

S )

SAR S8 @8R

A A T el SRR &

3aHumaer [—I1,4 cTpyKTyp-

Pyc. 3. CneKTpel MONVIOMEHUs B HEPPaKpac-  yyix mosunuii. M3 mectn ok-

Hoit o6uiacTH oGpasuos 111 rpynnet (TIopHH-

THTHI).

1 — o6p. cB49, 2 — oGp. 1522/4,
1964-1, 4 — obp. 1728/10.

3 — obp.

Ta3APHUYECKHX CTPYKTYPHBIX
No3HIME KaTHoHamu Fe™ 3a-
HsiTo 8,3—3.5, AIVE—F2—
1,7 u gatuonamu Mg, Mn,
Fe™ — onua ocTaBlascs

nosunusa. Ecau B I u Il rpynnax MeHsauceh AL KOMHUECTBEHHBIE
cootnomenusi MgV1 u AIVI, toB III rpynne ocHoBHas uyacTh OKTa-

3APHYECKAX  CTPYKTYPHBIX
NO3uUMil 3aHATa KaTHOHAMH
IBYXBaJleHTHOIO Xejie3a H
AlVI, uto u 06GycnoBuIO
NosIBJIEHHE COBEPILUeHHO HO-
BblX TIOJIOC TOTJIONIEHHS B
o6nacta 500—900 cx . K co-
KaJleHnlo, TNocje TILaTeNlb-
HOTO DEHTIeHOBCKOIO aHa-
au3a (uacTo JIHIIb NOCHE OT-
JKUra) BHISIBHJIOCH, 4TO U3 9
HCCAEJOBaHHEIX  00pasioB

Tabanua 4
Basucumocmes noAoxceHul omaoeAbHHIX
noAOC NO2A0WEHUS OM KOAUYecmsaa
OKMAsQPUYECKUX  KAIMUOHOS

Ne LE P = Bl o
06p. Mg | AIVI Tlonoxkenue noaocs

3c | 4,50 | 0,83 655 | 3450 | 3600
8c | 4,54 | 0,95 | 655 | 3450 | 3600
7c | 4,44 | 0,53 | 670 | 3420 | 3570

JIUIIb 2 MOHOMHHEpalbHble, OCTANbHEE COAEPKAT HE3HAUHTENbHYIO
npHMech KBap1ia, OueBH/IHO, B BHJle CPOCTKOB. Beeo6pasiikl Aal0T OueHb
CXOAHBIE PEeHTreHorpammbl (cM. Tabn. 2) W CHEKTPbl TOIVIOUWEHHA,
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Takum oGpasom, obaacts 500—900 cxu™ nanGonee uyBCTBUTED-
Ha K XapakTepy 3acesIeHHSl OKTa3APHUECKHX CTPYKTYPHBIX MO3HILHI
HE3aBHCHMO OT TOTO, SIBJSIIOTCH JH COOTBETCTBYIOULHE NONOCH MO0~
menus B 370 obnacth uyncto Al—O, Mg—O, Fe—O cBasamu,

Ta6anama 5 Ta6aunuma 6
TeopemuyecKue usKcnepuUMeHmanssie Sasucumocms omMoOLALHBIX NOAOC
3Ha4YeHus don nozA0ujeHUs om Koauwecmea
OKMAGOPULECKUX KAMUOHOE
= i ig’ o ; 06;‘ ;nfg‘,“; {-}\Kl Tonoxenne Moa0CH
el g | as @ | 2=
o 1 ok ° 32
2 r E= = E=
6e| 3,63 (1,303]660( 770 |3430(3580
6/5 | 3,71 1,455 665 | 770 | 3450| 3580
7. ] ]
¢ | 14,21 | 14,211 14,26 ¢/ | 3 7; |4 479|670 770 | 3440|3580

Ll e | 14,34 | 14,38 | 14,34
8c | 14,22 | 14,27 | 14,26

T. €. cBA3siMH THNIa Me—O, uau 310
Si—0—Al, Si—0—Mg, Si—0—
6/4 | 14,00 | 14,14 | 14,12 —Fe, 1. e, Si—O—Me.
] 6/5 ) 14,10 | 14,14 | 14,13 UneIo nonioc H HX NON0MKEHHe
bc | 14,16 | 14,20 | 14,16 g oGracTn 500—900 cm™!, Gesyc-
JIGBNO, 3aBHCHT OT TOTO, CKOJBKO
M KaKHe KaTHOHEI 3aHHMAKT OKTa-
3[pPHYECKHE CTPYKTYpHble mo3nuuu. Ecam katmonamu Mg (1,56 —
AlLVI) sansto 4—4,50 cTPYKTYpPHBIX NO3HLHMI, NMOSIBASETCS OJlHA TO-
Joca B obnacty 660 cu™?, ecau 3,3—3,5 (1,3—1,5 AlVI),— nBe mo-
JIOCHI, TpHYeM nojsoca B obmacth ~ 660 cu™ monsuxua. Ecnu xe
3,6—3,7 cTpysrypubix nosuumit sausto Fe” (1,5 — AlVI), noss-
asiercd 4—5 JOBOJLHO CHJBLHBIX MOJOC.

CnegoBatesibHO, CHeKTp momiolleHusi B WHpakpacHoi o6nacTH
MoKeT ObITh HCHONB30BAH JUIsi AHATHOCTHKH M Ka4eCTBEHHOH OLIeHKH
cocTaBa XJOPHTOB.
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A. K. Apzunenro,
H. B. Apunayros,
K. B. Kenexuncrac,
I'. A. Anronosa

0 JMHAMHUKE PACTBOPEHHA XJA0PUTOB
B CO.JIHHOH KUCJIOTE

AHHEMHKE pacTBopeHHsl XJOPUTOB IOCBsIleHO Mmano paGor. Mex-
Jy TEM 3TOT BOTIPOC HHTEPECeH NpPH H3YYEHHH «NPOUHOCTHY CTPYKTYP
XJIOPHTA H 3aBHCHMOCTH 3TOil MPOYHOCTH OT HCXOAHOrO COCTaBa MH-
Hepasa, a TakKe MPH BbifiBJIEHHH BO3MOXKHOCTH HCKYCCTBEHHOTO BOC-
NPOH3BEACHHS MOCJEI0BATEIbHOIO NPOLEecca PasjioKeHHs XJIOPHTA
B KHCJIOH cpele.

- B. HU. HMckionb nepsbiil  YCTaHOBHJ pasjiHyHe B PacTBOPHMOCTH
SiO, B xnopurax [l]. Ilosgnee ero paboTy npoaHaaH3HpOBal
I. T1. Cepmioyeniko [2], npocyutaB ana HccaefoBanneix B. M. He-
KIOJIeM XJIODHTOB KpucTannoxumuueckue dopmynsl. [To HMekiomo
XJIOPUTHI JensiTest Ha 4 rpynnel no crenenu pactsopumoctd B HCL.
O6uasn pasnaraemocts xnoputoB B HCl B skcnepumentax Mckions
CHHKAeTCs 3aKOHOMEpHO OT MeHHHHOB (Si = 3,2) K KauHOXJ0paMm
(Si = 2,8). 1. 1. CepawoueHko 0ObsCHSET 3Ty 3aBHCHMOCTb PacTBO-
PUMOCTH OT COCTaBa cJejyolum obpasoM: «ueM Gosblue Si 3amenia-
ercs Ha Al, Tem Gonee yBeJHUMBaeTCsl 3J€KTPOOTpHUlATe/bHAS 3a-
PAKEHHOCTb AHHOHHBIX C/10eB; ouu OGuuxke (no ocu C) cMblKalOTCH
C MOJIOKHTENbHO 3aps/KeHHBIMH KaTHOHHBIMH MaKeTaMd, peleTka ux
CTAHOBHTCS MJIOTHEE W YCTOHYHBee MPOTHB JAEHCTBHS KHCJIOT H BbICO-
KOH TemnepaTyphly.

B. C. CoGoneB [3] NMpHXOAHT K TaKHM BHIBOAAM:

1. Ilpucyrtcreue AIVI B OTHOIIEHHH KHCIOTOYCTOHYHBOCTH DPe3KO
NOBBIIAET MPOYHOCTh KPHCTANHYECKOH PpeIIeTKH CHiIMKara, B TO
BpeMsi Kak AlIV ne o6nafaer 3THM CBOHCTBOM M siBNsieTcst caiabbiM 3Be-
HOM B cooTBercTByRomuX Al — Si noctpoiikax.

2. KucnoToycToiiyHBOCTb TOHHIKAETCH NPH  yYMEHbUIeHHH Ba-
JEHTHOCTH KaTHOHA M VBeJHYEHHH pajnyca.

3. KuciotoycTofiunBoCTh MOBBILIAETCS! MPH TMOBLILIEHHH KOOpP-
AAHAUHOHHOIO YHCIa KaTHOHA.
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4. Kuca0TOyCcTONUHBOCTE CHJBHO NMOHHMKAETCsl MPH 3aMeHe Ka-
THOHOB THTA GJIArOPOAHLIX FA30B HA KAaTHOHBI IEPEXOHOTO THIIA (HAT -
pumep, Mg™* na Fe™ uau Al"*" na Fe*** 1 ocoGenno katnonsl tuna Cu),

Bpunanu v H0sn [4] npoBenn Ansi neHHUHa KoJMYeCTBEHHOE HC-
cieloBalHe Mpolecca pasfioXKeHHsi i YCTAHOBH/IH, UTO CKOPOCTH pac-
TBOPEHHS TETPA3APHUECKOTro M OKTasApuueckoro Al otamnyusl, AlVI
u3Biexaetcsi ckopee, uem AlIV. [leap naweit paborsi — A0NOAHHTE
CBeJleHH sl O KHCAOTOYCTOHUHBOCTH CHIMKATOB JaHHBLIMU 110 ANHAMHKE
pasnokeHus XJOPHTOB PasiHYHOrO COCTABA. ;

JkcnepumenTanbuas 4actb. [lns uccaefoBanusi ObliH BhiOpaHbl
yeTbipe 0Opasilia XJOPHTOB: OJHH U3 TPYNMbl KIHHOXJAopa (3-c), ABa
(6/4 u 6/5) ¢ pasnuuHBIM pasMEpPOM YacTHIL H3 TPYNMLI KOpYHIAODHI-
JuTOB (6/4 KpYMHO3€PHHCTBIH) W OJHH — TIOPHHTHUT — H3 2KeJe3u-
CTOi rpynmbl XaoputoB (Ne 1728).

Bech MMeIOWHiiCsS XJAOPUT AEAUJICS HA PABHbLIE BECOBBHIE YaCTH’
KoTophie o6pabaThiBaiuch B THINsIX paBHBIM Kosuuectsom 1 : 10HCI
npu Temnepatype kunsuedt Boawt (1. e. T = 100%) B Teuenne pasauu-
HOIO NepHoAa BpeMeHH. 3ateM 06pasiibl NPOMBIBATHCH AHCTHIIHPO-
BaHHOI BOJIO¥ H NMOABEPrajluch XHMHUECKOMY aHAIH3Y.

XuMHuecKuit coctaB 00paboTaHHBIX XJIOPHTOB ONpPEeNsICH CneK-
TpalbHLIM METOJIOM C HCNOJNb30BaHHeM kKBaHTOMeTpa «KBantoBak —
15 000 B». AnanusupoBanuch HCXOJHBIE XJOPHTHI, TBEP/bie OCTATKH
nocjie KUCJAOTHOH 0OpaboTKH XJIOPHTOB, a TAKIKE NoJyueHHbIE pacT-
BODHI.

Yrto6el MONAYYHTH CTAHAAPTHBIE OTKJIOHEHHS TBEPLOH H KHAKOH
a3, Obl1a paspaboTaHa cXeMa aHaJ{3a, COOTBETCTBYIOLASl AHAMH3Y
pactsopoB. Ilopomku xnopuToB (McxofHsle 00pasiib), H3MeJbyeH-
Heie 1o 200 mewt, craBasauck ¢ 16-KpaTHEIM MO Becy KOJHYECTBOM
€IKOro KaJsiusi, MocJie yero BhIlle1auynBalich H PaCTBOPSIHCH B a30T-
uoft kuesore (1 : 3); BBOAMJICS 3JeMeHT BHYTPEHHEro cranaapra (Ko-
GanbT M3 pacuera | me/ma), pacTBOp AMCTHIIHPOBAHHOH BOAOH pas-
Gapasini o ompelenenHoro o6wema (3 pacuera 200 me npoGbl Ha
100 ma pactBOpa).

INoarotoBka pacTBOpOB K aHalW3y cocTosaa B caepyioueMm. Pa-
CTBopbl pasbabisiuchk OydepHsIM pacTBOpOM, COREpIKallHM eIKHii
Kamuii, a30THYI0 KHCJIOTY M KoGaNbT (3/IeMEeHT BHYTPEHHETo cTanjiap-
Ta), U JOBOJMIHCE Bojloii 10 o6bema 100 ma. Coaepxanue 6GydepHbix
Bell[eCTB B PAacTBOPax CTPOro MOCTOsIHHOE: eAKOro Kaaus 32 m2/ma,
KoGanbTa | me/ma, a3oTHON KUCAOTH 5 ma. [loaroToBnentuie K aHa-
Ju3y ofpasibl MOCTYNalH Ha KBaHTOMETpPHYECKOe onpejeneHHe Mo
3ajlaHHoi nporpamme (taba. I).

B cooTBETCTBHH € COCTABOM XJODHTOB H OMKHAAEMbIMH KOHIIEHT-
pPaliAMH 3/eMEHTOB, yUacTBYIOIIMX B aHalu3e, KaauOpoBKa KBaH-
TOMeTpa HMeJa UHPOKHE aHAJHTHYECKHE Mpelesibl s alloMHHHUS,



Ta6auna 1

[poepanma creemku

K -
ITupuua | YyBcrBuresn- | HETepBas onpeacnseMbx 1??:?:)?1}"
AHanuTHuecKHe BBIXOAHLIX| HOCTH ONpe- | KOHieHTPauuil B nepe- BapHAILKH
auEEn, A meneft, AeNCHHA, cYyeTe Ha OKHCJBI, (Ana cepeau-
‘ MK me/ma Me/ma HBl HHTEPBa-
na), %
Si | 2516,1 10 0,002 0,1—2 2,6
Mn  2933,1 75 0,001 0,001—0,1 3,9
All  3082,2 75 0,0003 0,002—0,2 3,4
0,2-0,8
Mg I1 27955 75 0,0004 0,004—0,2 2,3
0,2—0,8
Cal 3158,9 150 0,0005 0,001—0,2 3,1
Fe 11  2739,5 150 0,0005 0,002—0,2
0,2—0,8 1,2
Ti 11 3242,0 75 0,0002 0,001—0,1 2,4
Go It 25803 75 1 Buyrp. crasiapr

Maruus u xenesa. [lns sTHX 3/1eMeHTOB cxanHGpOBaHo no 2 Kanana
B uurepsanax ot 0,1 10 10% u ot 10 1o 40% B pacuere Ha OKHCJIBI.

ToAroToBeiHbe K aHa/IM3y pacTBOPHI ¢ noMomkio hyabryparopa
BBOAHJIMCH B 30HY paspsiia HH3KOBOJBTHOH YHHMOAAPHOH HCKPHL
Ontumanbubie yca0BHsS BO30YXKIEHHS CNEKTPa JOCTHrAIHCh NPH
CeAYIOIUX TTapaMeTpax KOHTYpa: BbIXojgHoe Hampsikenue — 600 g,
eMKOCTb — 25 mKgf, caMoMuAyKuus — 360 mken, CONpOTHBIEHHE —
5 om, BeJMYHHA AaHAJHTHYECKOro NpoMexyTka — 1,5 mm, pazpsi-
HBIH NpPOMEXRYTOK — 4,5 mm.

[pensaputenshniit o6xur — 30 cex. BpeMs naxkomienus saps-
JOB B HHTETPATOPHLIX AueHKaX aHATH3HPYEMBIX 3/1eMEHTOB Onpeje-
JSJI0Ch 10 BpeMeHH HaKoMIeHHs GUKCHPOBAHHOrO 3apsijia B KOHJEH-
caTope 3jeMeHTa BHYTPEHHEro cTaHjaapTa — Kobanbra, B Hauem
cayyae oHo coctaBasio 20 -+ 2 cex.

TounocTh KBaHTOMETpa NpoBepsiach uepes Kamable 4 « pabo-
Thl YCTAHOBKH MO 3TalOHHbIM 06pasiiaM H KOHTPOJBHBIM MpoGam
XJIOPHTOB.

Hmenace BO3MOXKHOCTb BHIBEPHTb KaAMOGPOBOUHYIO LIKATY [0
MeXJyHapoAHOMY cTaHAapTy AxaGasa W = 1, cpelneKkBajpaTHyHble
gmocurenbnme OTKJIOHEHHA M0 BCEM 3jIeMEHTaM JIeXKaT B npejenax

—4%.
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Cnenyer 3aMeTHTb, YTO NPH PElIEHHH MOCTABAEHHOI 3a/lau KBaH-
TOMETPHYeCKHH aHalu3 ¢ npelBapHTeNbHBLIM NepeBoAoM npob B pa-
ctBop naubosee najexen u nenecoobpasen. Ilomumo npemmymecrs
B CKOPOCTH OH NO3BOJISI€T YCTPAHHTb MHOTHE OOBLEKTHBHbIE H CYOhb-
€KTHBHbIE NOrPENIHOCTH, KOTOPLIX TPYAHO n3bexarn MpH XUMHYECKOM
aHa/ln3e U3 CPAaBHUTENBHO MajiblX HABECOK I1pob.

Hexoropeie HexoiHble JaHHble npuBoAsSTCS B Taba. 2,

TaGnuuwa 2
Hexomopuie 0b6wue dauuve no nposedeHHomy onvimy
" KoaunuecrBo Hasecka,
CXOAHAR Koaunuecrso aHaAM30B, B3ATAN ANS
HABECKa, aHAH30B, NpoBeaeHHbIX aHaJH3a
QO6paser B3fATaA AAR | ppopeeHRBIX | 110 TBEPAOMY | NG CYXOMY
Kamporo no pacTBopy cyxoMy TBEPAOMY
onura, M2 OCTATKY OCTATKY, M2
Kannoxaop 3-¢ 330 4 3 100
Kopynaohuanur 6/4 400 8 1 100
Kopyunodummar 6/5 500 19 21 100
Tiopuurur 1728 330 3 3 70

H3-3a HenocTaTka MartepHala OTHeJIbHBIE ONBITH NPOBOAMINHCH
HJTH TOJIBKO TI0 PAacTBOPY, HJH TOJBKO MO TBEpPJAOMY CYXOMY OCTaTKY.
HMcxonnbiit XHMHYeCKHii cocTaB o0pasioB, B3sITEIX ANs NpoBeje-

HHs OmbiTa, nMpuBejeH B Taba. 3.

N 3 TaGauuma 3
Q‘ Xususeckutl cocmas XA0pumos
N ,
AN 9
Ne o6p. X ;-'E 5!
o S0 [ (R PN Q
o o ) ] g 9; Q Q = Q,
gl o l< ik lwi{Zlhdd e pails
3-c 31,25| o,15| 16,56 4,56 | 3,88 | 0,17 | 31,76| Ca. | H/fo | H/o | 12,60 [100,43
6/4 26,65/ 0,08 | 25,79] 3,33 | 5,43 ] 0,18) 25,99 Ca. | 0,04 | H/o | 12,40 ) 99,80
CyMMapHoe
Keneao
6/4 Tlo kean- | 28,0 | 0,20 24,51| 10,40 pronkasis | oimals i i S
TOMETDPY
B/5 26,40) 0,15 25,051 3,95 ) 7,59 | 0,22] 25 59) Ca. | Hfe | H/o | 14,55 (100,30
6/5 IMo ksan- | 27,0 | 0,15] 25,80 11,90 048] 2551J0,45 | — | = | — —
TOMETPY
11728/10 22,18| 0,23 | 21,40( 5,11 | 356,06 0,34| 5,17( Ca. | 0,06 ] 0,06 |11/0,20{100,85

2 3akas Ny 2867
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Puc. 1. Tpatduxk eonenenns Al,O; u3 kopyupoduanuta (o6p. 6/5) 8
npouecce 06paGotku ero B HCI, nocrpoenssiit no TBepjoMy cyXxoMy
ocTaTKy (/) n mo pacrtsopy (2).

1 %10 2 sz/a0n
T60
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Puc. 2. Tpapux suaenenns Fe,0; u3 xopymnnoduinuta (o6p. 6/5) B

npouecce o6paGorkk ero B HCI, mocrpoenmsif mo tepioMy cyxoMmy
ocratky (/) u no pactsopy (2).



3atem aannpie GbUIn nepecuntanbl K HCXOAHBIM oKucaam AlO,
(puc. 1), Fe,04 (puc. 2) u MgO (puc. 3), no mepe o6paboTku HX B cO-
JAHOI KHCAOTe.

Inst cpaBHeHus MoA KaxIo# KPHBOH, XapakTepH3YiOLleH H3Me-
HeHHE OKUCJIOB, MPHBOASTCH COOTBETCTBYIOILHE KPUBLIC N0 PacTBOpY,
KOTOpble SIBASAIOTCS MOUTH /Sl BCeX SKCIEPHMEHTANbHBIX TOUEK KaK
Obl 3epKaIbHLIM HX OTPaXKEHHEM, UTO JOKa3bIBAET [PABHJIBHOCTE T10-
JIYYEHHBIX KOJHUYECTBEHHBIX AAHHBIX.

=

ijicsaze me/ma
180

e L, o V. T TR T L. T S S, TR . e VA T L g

a 4 8 12 W16 20 =28 W28, ST SNl

Puc. 3. T'papuk Bunenenns MgO u3 xopynnodunnura (obp. 6/5) B
npouecce o6paGorkn ero 8 HCI, nocTpoenupit no TeepioMy cyxomy
octatky (/) H no pactsopy (2).

3

O6cyxpenne pesyabTaToB. [lonyyeHHbe 3KCIepHMEHTANbHBIE JaH-
Hble CBHAETENBCTBYIOT O HENPOCTOM YJaJeHHH KaTHOHOB M3 CTPYK-
TYypBl XJOPHTOB 110 Mepe 00paboTKH HX B consHoil Kucnore. [1o-Bu-
JHMOMY, CYILECTBYIOT KOHueHTpaL[HOHHbIe TOYKH, NPH KOTOPHIX Bbi-
XOJL KaTHOHOB MOHHKAETCH.

HauGonee nonuele AaHuble NoJyuyeHbl mo o6pasuy KopyHAoDHJ-
aurta Ne 6/5. B pesyabrare o6paGotku kopyutodunanta B HCI nerye
BCEX MOKHUAAT CBOH MECTa KATHOHBI ANIOMHHHUS, 3aTeM MarHds H
xeneza. B teuenne 10-uacosoit o6paborku B HCl maer mpomoprmo-
HalbHOE yjajeHHe Bcex 3THX KatuonoB., [Ipu 18—24-uacoBoit 06-
paboTke HaluiojlaeTcsi pe3koe VMeHblleHHEe BbIXOJa WX BIJIOTH 10
o6paTHOro BXOXKJEHHSl 3THX KATHOHOB B 3JIEMEHTapHVIO siUeiKY,
CBSI3aHHOrO, MO-BHAMMOMY, WJIH C TEPecTPOHKOH CTPYKTYpbl, MM
¢ ancopbumedi. Xapakrep yaanenus KathoHoB Fe u Mg ToxzecTBeH
B npejenax omHGoK u3Mepenuil. Heckonbko WHOM BLIXOA Yy KaTHO-
Ha Al
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Ta6Gauumaé
Pesayabmamot KoAUMECMBEHHO20 CNEKMPAALHO20 AHAAUIA, NPOGEAEHHO20
no meepdomy cyxomy ocmamey

Bpemsa
L D IEEENE TS P 0 S BRI (fc?,’;?;) TiOs
8 HCI,
L3
3¢ 3 4£3.0- |.0,20.| 13,5 | 0,5 | 25,8 7,3 0,7
3c 15 60,0 | 0,20 T S E TR 3,9 0,1
3¢ 25 | 64,0 | 0,10 6,4 | 0,4 | 14,2 3,0 0,3
6/4 |Hcx.| 28,0 |0,20| 24,5 | 0,9 | 26,8 10,4 | 0,2
6/4 4 | 38,00 0,20, 25,8 | 0,7 | 23,5 10,4 |0,2
6/4 6 | 31,0 0,20 | 18,8 (1 el 10,2 | 0,02
6/4 10 | 85,0 (045 208 | 0,7 | 22,2 9,7 |0,02
6/4 t5 | 40,0 |o0,05]| 18,0 | 0,3 | 20,3 8,4 —
6/4 80 | 4,0 (0,46 19,6 | 0,4 19,7 8,2 |0,10
6/4 60 | '42.0 |040 ]| 452 | 0,6 15,4 6,5 |0,05
6/5 |Mex.| 27,0 |08 | 259 |[0,45]| 25,5 11,9 | 0,150
6/5 2 | 29,020,149 26,1(?) 0,55 26,2 12,1 ()| 0,100
6/5 4 | 30,6 |0,20( 21,1 0,30 [ 23,9 11,8 | 0,070
6/5 6 | 3,5 0,20| 19,6 | 0,50 | 22,6 11,6 | 0,100
6/5 8 340 L0200 18,6 L [10.55.1421,2 11,0 | 0,450
6/5 10 | 38,0 |0,20| 15,4 |0,30| 20,4 10,1 s
6/5 12 | 43,50 |[o0,22| 18,4 |o0,55| 20,1 9,1 | 0,100
6/5 t4 | 40 o020 18,2 |0,35| 20,2 9,2 | 0,050
6/5 16 | 450 f(o48) 4178 la45!| 19,7 8,4 | 0,150
6/5 15 a0 o 25 47,6 |80 | 4952 8,2 0,250
6/5 20 | 420 |o0,45( 18,4 |o0,40| 20,5 9,8 0,170
6/5 22 | 35,0 |0,45| 20,2 |o0,30| 2,1 10,8 | 0,100
6/5 24 | 4,0 (0,22 18,0 |0,40| 20,5 8,3 | 0,050
6/5 26 | 53,5 |o042] 15,0 |o0,70| 14,8 6,7 | 0,050
6/5 28 | 51,0 |0,19( 158 |0,60| 14,6 8,9 —
6/5 30 | 48,0 |0,3| 16,0 |0,50| 16,0 7,3 | 0,050
6/5 Gy P R TG L [ Rl B0 R 7 4 6,3 -
6/5 34 | 60,0 (05| 12,5 |o0,50]| 12,6 58 | 0,050
6/5 36 | 64,0 [o,10| 10,9 |o0,25| 9,2 4,0 | 0,090
6/5 88 67,0 040 13k haia0 | 8.7 3,9 | 0,070
6/5 40 | 73,0 (o0¢10| 7,2 |0,30| 7,1 2,9 |0,050
1728/10 ( 0,5 | 24,0 |0,42| 19,4 | 0,5 | 5,10 43,4 0,25
1728/10 | 1 45,0 0,35 14,6 | 0,5 | 3,9 30,0 | 0,32
1728/10 | 5 82,0 | 0,05 0,8 | 03| 04 2,0 | 0,15

20



TaGaupma 5

Peayastmamel K0AU4ECMBEHHO20 CNEKMPAALHOR0 QHAAUSQ, NPOBEOEHHO20
no pacmeopy, Me/ma

Bpema Fe.0
N 06p. |guma| $i0; | MnO ALO, caio | Mgo | | mio,
L'
3-c 1 0,001 0,016 0,010 0,033 | 0,005 —
3-c ot I L0002 1P 0850 |- 0000 AT 00 P gt e =t
3¢ 3 ]10,02] 0,001 [ 0,200 0045 [\ 0. 260 | 0,082 {5l
3¢ 15 01003 | 0350 0004 | 0:4700 | 05825 il la=s
6/4 2 - 0,001 0,065 0,018 0,038 | 0,009 —
6/4 3 — | 0,001 0,095 0,016 0,052 | 0,013 —
6/4 4 — —_ 0,024 0,014 0,020 | 0,000 —
6/4 6 | 0,02 — 0,140 0,010 | 0,126 | 0,045 | —
6/4 10 0,05 | 0,0015 0,363 0,010 0,240 | 0,130 —
6/4 15 — | 0,0020 | 0,090 0,012 | 0,070 | 0,023 |0,0005
6/4 30 = |0,0020 | 0,340 0,010 0,300 | 0,105 L)
6/4 40 — [0,0020:] . 0,880 0,016 0,310 | 0,105 —
6/5 2 [0,36 | 0,003 | 0,440 0,022 | 0,38 0,176 | —
6/5 4 |0,36| 0,003 | 0,510 0,019 | 0,44 | 0,495 | —
6/5 6 | 0,3 | 0,006 | 0,540 0,004 | 0,48 | 0,248 | —
6/5 8 0,36 | 0,004 0,545 0,016 0,52 0,246 -
6/5 10 | 0,30 | 0,003 | 0,656 05022 053 0284 | —
6/5 12 —_— 0,006 | 0,768 0,016 0,66 0,372 —
6/5 14 | 0,32 | 0,006 | 0,787 0,033 | 0.64 | 0,400 | —
6/5 16 et 0,006 | 0,787 0,026 0,71 0,396 -
6/5 18 | 0,10 ( 0,007 | 0,779 0,03 | 0,725 | 0,400 (0,001
6/5 20 0,26 | 0,003 0,552 0,048 0,48 0,228 —
6/5 24 0,05 | 0,006 0,725 0,036 0,66 0,328 (0,002
6/5 26 _— 0,005 0,60 0,018 Qs 57 0,310 -
6/5 28 | 0,04 | 0,005 | 0,70 0,041 | 0,62 | 0,331 |0,001
6/5 30 0,02 | 0,007 0,705 0,060 0,67 0,616 |0,002
6/5 32 0,04 | 0,007 0,750 0,030 0,71 0,416 [0,0005
6/5 34 - 0,007 0,785 0,032 0,71 0,416 (0,001
6/5 36 — 0,007 0,720 0,042 0,69 0,392 (0,001
6/5 38 —_ 0,009 | 0,865 0,052 0,76 0,464 (0,001
6/5 40 = 0,005 | 0,640 (?)] 0,022 | 0,61 Q3T | =
1728/10 | 0,5 | 0,25 | 0,007 0,33 0,02 0,09 0,647 |0,0005
1728/10 1 0,32 { 0,011 0,52 0,02 0,16 1,000 10,002
1728/10 5 — 0,014 0,73 0,024 0,21 1,300 0,001
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Kopyuaodunnutst (06p. 6/4 1 6/5) ouens GiaH3Koro coctaBa o6pa-
OaThBa/JMChL aHAJOrHUHLIM 06pa3oM, HO 06p. 6/4 mpeiABapuTeNbHO HEe
usMenpuancsd. CoBeplIeHHO eCTeCTBEHHO, 4TO 3TO OTPA3WIOCh Hd
mpouecce pasfio:keHust XJjopura (o6p. 6/5); BBIXOA KaTHOHOB HAET
3HAUMTEILHO MeJyieHHee, ueM B 00p. 6/4.

Ananus 1abn. 4 ¥ 5 MO3BOMSET NPUATH K 3aKIIOUEHHIO, UTO U B
o6p. 6/4 wuaGmiofaoTcsl aHANIOTHUYHLIE KOHLEHTPALUHOHHBIE TOUYKH
C aHOMAJBHEIM BHIXOJOM KaTHOHOB.

Hnsi o6p. 6/4 no mecTH ONbLITHBIM TOYKAM Mbl PEllHJIH HE CTPOHTH
aHAJOTHYHEIE TPaMKH, TAK KAaK OHH HE CMOIYT JZOCTATOYHO MOJHO
OTPA3uTh AMHAMHKY pacTBopeHus. Crnefyer MUIIb MOAYEPKHYTh, UTO
IpOIEce BLIXOAA KATHOHOB TpH Oojee KPyNHOM pasMepe YacTHILl
pjer Gojee BSLIO.

[Mennun (o6p. 3-c) pasnaraercs 3ameTHO ObICTpee, YEM KOPYHAO-
QUANWAT, HO HanWude JHIMbL TPEX 3KCNEePHMEHTANbHBEIX TOYEK He
TNO3BOJIAET TNPOCNEAUTh AMHAMHMKY pasjioenusi. TiOpHHTHT (06p.
1728/10) pasnaraetcs eine GLiCTpee, H yepes 5 ¥ U3 ero peleTK: npaK-
THYECKH YAANsIOTCH NMOJHOCTRIO M ANIOMMHMH, M Maruui, U NOYTH
Bce kene30. Hmeroulnecst Bcero TPU 3KCNepUMEHTANIbHEIE TOUKH HE
TNIO3BOJISIIOT JIaTh 3aKJIOYEHHE O JHHaMHKe.

Taknm o6pasoMm, mpouecc pasloXkeHUs] XJOPHTA B CONSAHONH KH-
CJIOTe — 3TO CJA0KHBIH M He BCerja NponopuUHOHAAbHBIH mpolece
yAaNeHus KaTHOHOB B 3aBHCHMOCTH OT BpemerH o6paboTku. Ilo-Buau-
MOMY, HMEIOTCSl KOHILEHTPAIMOHHbIE TOUKW C aHOMaJIbHEIM BhIXOIOM,
pasnaraemMocTb XJAOPHUTOB B COJISIHOH KHMCJOTE 3aBHCHT OT pasMepa
yacTHIL: Oojiee MEJIKHE YacTHIBI pasnaraioTcst OLICTpee; CKOPOCThb
PA3NOKEHNs] XJOPUTOBR 3aBHCHT OT BCEro KOMINIEKCA OKTasfApuue-
CKHX KaTHOHOB, NpuueM ocofoe 3HaueHWe MUIPaer, No-BUAUMOMY, He
AlVI, a ckopee FeVI. OG 3toM cBUAETENBCTBYET TOT AKT, YTO OHICT-
pee Bcero pasmaraercsi TIOpUHTUT (xotst AIVI sauumaer Tam 1,30
CTPYKTYPHBIX moaunuuii), sateM nennun (AIVI — 0,83), cambiM cTOR-
KMM OKkasbiBaeTcst KopyHaodumnut (AIVI ~ 1,4).

JHTEPATYPA

1. B.M. M cxioa b Hcenenopanus B 061aCTH XHMHYECKOA KOHCTHTYIMH CHJH-
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2. .11.Cepawdenxo. XJNopHTbl, HX XHMHUECKas KOHCTHTYLHS H KJaccH-
durauud. Tp. Un-ra reon. wayk. Uan-so AH CCCP, 1953.

3. B.C.C 06 0uaes. Beegenne B MUHepanoruio cuaikatos. JIbsos, 1949,

4, G.W.Brindley, R.F.Jonell. Chemical determination of tetrahed-
ral and octahedral aluminium. Acta Cryst. 4, 1951.
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U3MEHEHHUA B CTPYRTYPE XJ10PUTOB
ITOCJAE OBPABOTHH HUX
COJAHON KUCJI0TON

B.nwrepaType HMeeTcs OueHb Mano CcBefleHHHI 00 H3MEeHEHHSX B
CTPYKTYpe XJOPHTOB B pe3yJbTaTe pPasloxKeHHsS B CONSTHOM KHCJO-
te. Tak, B pabore Bpuuanu u Jlikysna [1] o xuMHyecKom onpezene-
uun AlIV 1 AlVI B xnopute coobiaercs auib, 4To nocie 06paboTKH
nennnHa B HCl ofpasyercs caiofonoo6Hblii MPOAYKT ¢ XapakTep-
apiM 10A peduekcom.

B paGote l'actyxe u ®@punurta [2] no H3yuyeHHIO CTPYKTYPHBIX
0COOEHHOCTeH TVIHHHCTHIX MHHEDAJIOB C TMOMOLILI0 METOJHKH KHCJIOT-
HOro pacTBopenust coobuiaercst o6 HccaeloBaHHAX MOHTMOPHJIIO-
HHTA, KAOJMHHUTA, IMayKoHuTa, (uoronura. Ilenaercsi BbIBOA, uTO
Hanbosee TOUHYIO KapTHHY H3MeHeHHs [VIMH MpPH KHCJIOTHHIX oOpa-
GoTkax HaeT MeToj HH(DpakpacHOH CNEKTPOCKOMHH, a PEHTreHOB-
CKHil METOJl HCKaKaeT TpeACTaBIeHHE 0 COCTOSHHH KPHCTANITHIECKHX
CTPYKTYp 3THX MHHEpaJoB.

Kaxk 6ruto moka3aHo (cM. mpeAbIAYLIVIO CTATEIO HacTosmero c6op-
HHKa), B mpouecce 06pabOTKH XJIOPHTOB B COJNISTHOH KHCJIOTE NpPOHMC-
XOJIUT CEJIEKTHBHOE Bhle/ieHHe KaTHOHOB.

JleranbHoe HccellOBaHHE H3MEHEeHHH, NMPOHCXOASIIHX B CTPYK-
TYpe XJOpHTa PasJHYHOrO XHMHUECKOro COCTaBa B pe3yJbTaTe HX
06paGoTKH B COJNSTHOH KHCJOTe, H sSIBJsieTCs 1leJblo HacTosuleHd pa-
6oter. Mcenenoanns BeIHCh METOZOM peHTreHorpaduu U HHppakpac-
HOH CMEeKTPOCKOMHH.

JKcnepumeHTaNbHAsA YacTb. Mecaeforanuck o6pasiel, noapobHO
OnMcaHHLIe B TMpeabiAylied Hawefi pabote: 3-c — NMeHHHH-KJIHHO-
xao0p, 6/4 u 6/5 — kopyuaodunauTel 1 1728/10 — TIOPHHTHT.

Jliisi CHEMOK CHEKTPOB MNOIVOLIeHHS B HHppaKpacHoH obnactu
uenonbsosaics npubop UR-10 B obGnacta 400—4000 e~ (npus-
mei KBr, NaCl), ofpasiel rotoBu/iich CTaHAapTHHIM METOAOM Tpec-
COBAHHS B BaKyYMHOH Tpecc-opMme €O CHEKTPaJbHO YHCTHM Opo-
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MHCTHIM Kajimem, HaBecka AA Bcex ofpasuos Opanachk ofMHaKoBas
u3 pacuera 0,8 mz/cm>.
PeHTreHOrpaMMbl CHHMaJHCh ¢ moMomibio annapara YPC-55A
B kamepax nuamerpa 57,3 um Ha CoK, orduanTpoBaHHOM H3AYUEHUH.
ITonpaBka Beogunack no Si u NaCl. JlaysrpaMmmbl CHEMaJIuch B Ka-
mepe KPOH na Mo usnyuennu B pexknme: V = 40 ks, / = 10 ma.
1. Hamerenus e cmpysmype Kaunoxaop-nesnuna. B Tabm. 1
MOMEIeHBl 3HaYeHHsl OCHOBHBIX OKHCJIOB B MpOLEHTaX K HCXOAHBIM,
niosydennble B nponecce o6pabor-

Taddns 8 :(In(i%;)) 3-C B CONIHOH KHCJIOTe

H3amenernue cocmasa 06p. 3-c npu Uto kacaeTcs pPeHTreHOBCKOTO
o6paGomxe ¢ HCI aHaNH3a, TO TOAbKO TpH 25-yaco-
Boil 00paboTKe B COJISIHOH KHCJIO-

Bpems
obpatorxu, | ALO, | MgO | FeiOs Te Hauan GOpMHPOBATHLCS €/Ba 3a-

% MeTHbl pedsekc B olmactd 9—
10 A, nosiBuncy He3HauuTeJbHEIE
Hex. {100 100 100 H3MEHEHUH B HHTEHCHBHOCTHX H

3 81,5 £.2:|,.87:8 3HAYEHUSIX OTAEJIbHBIX MEXKILIO0-
15 42.21] 57,6 | 46,9 CKOCTHBIX paccTOsiHHH (Tabu. 2).
25 38,6 7t 36,1 PesyabraTel cheMOK CHEKTpa mo-
IJIOMeHH s IOMelleHbl B Tabu. 3, a
caMH CIeKTpbl TpHBeIeHH Ha
puc. 1.

CnekTp morsoiieHus B uH(ppakpacHoH obmactH okasancs Gonee
YyBCTBHTEAbHHIM K H3MeHenusiM. [1pu 3-uacoBoit o6pabotke B HCI,
yto cooTBeTcTBYeT YAanmenuio 13—19% xatnowoB Al, Mg, Fe,
1/, Bcex OKTaApPHUECKHX CTPYKTYPHBIX NO3WIHI OCBOGOMKAAETCS.
Tlocme 3-uacomoit o6pabGotku B HCl| Habmionaercst pacienienne
TPHIKJB! BhIpOmKAeHHOTO Kosebanus y Si— O BaneHTHO!H cBs3H B 006-
aacta ~ 1000 cx™* na aBe: 950 u 1070 em™ . ITpu 6-uacoBoit o6paboT-
Ke mojoca, xapaktepusyiomas Si—O JledopMalMOHHYIO CBSI3b,
cmemaercss Ao 470 ¢!, yBennuuBaercsl paclienvieHHe Y MOJOCHI,
xapaktepusymwomeil Si — O Banentnyw cBsizb (960 u 1095 cm™),
HaunHaeT QopmupoBaThess monoca B obmacth 800 cum™, monoca
665 cu™! mocTeneHHO yMeHbIIAeTCss B HHTEHCHBHOCTH, BMECTO ABYX
niojioc, XapakTepuaywomnx panentnsie OH koneGamus B obaactn
3600 ¢x ™, nosiBASeTCS OHA IIHPOKAs MOJOCA C YaCTOTHLIM IIEHTPOM
3380 cm7.

[Ipu 15-uacoBoii o6paGoTke yixe yaanuaoch okono 50% okrtasapu-
uyeckux KatHoHoB Mg, Al, Fe. B cnekTpe norsouienus pesko yMeHb-
uaeTcst HHTEHCHBHOCTD NMOJIOCH B 655 ex™, yBeNHuHBaeTCS HWHTEHCHB-
Hocts nojsockl 800 cm™, ocTalbHBIE MOJOCHI MOIVIOHIEHHS OCTAKTCS
0e3 u3aMeHeHHH.
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BHAueHUA MEHCRAOCKOCHTINGIX paccmoanull dag obp. 3-c

Ta6numga 2

Bpema ob6paGorknw B HCI, «

HCX.

3
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2,492
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2,033
1,907
1,844
1,744
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1,587
1,553
1,519
1,476
1,426
1,408
1,363
1,328
1,306
1,229
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14,20
9,00

7,10
4,73
3,52
2,87

2 580
2,464
2,395
2,291

2,019
1,901
1,839
1,737
1,674
1,579
1,548
1,512
1,472
1,420
1,399
1,350
1,325
1,299
1,225
1,204
1,179
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ITpu 25-uacoBoit 06paboTKe, XOTs H3 NPEKHErO COCTABa YIKe YO
nout 60% karmonoB Mg, Al, Fe, Ha peHTreHorpamme nosBjsercs
pedaekc oxono 10A, crekTp NOTJIOLIEHHS HECKONBLKO H3MEHHJCH,
OnATH MOABWJANCEH JABe mosiockl B obnactn 3600 cu™, pacmensiennbie

Mponycrarue, %

' 1 1 1 SRS TSR N SN — N

S e i9a® S RGPS G TG TS TR
S U S S S Q &S, S S O3
%

o I S RN A S L R

Puc. I. Uuppakpacusle cnekTphl NeHHHH-KIHHOXJI0pa (06p. 3-c) B
npouecce ero o6paGotkn B HCI.

Bpemsa obGpaGorku: [ — HcX.; 2 —3 4y 3 — 6 u; 4 — 15 4.

Si — O BaneHTHbIE NOMOCH CTAAH NOYTH OUHAKOBOH HHTEHCHBHOCTH,
HO nonoca npu 950 cu™ 3ameTHo paciuMpuiach, a BTOpas nojoca
cmecTHaace fo 1100 em™.

2. Hamenenus e cmpykmype Kopyndopusaumos. Beumu uccaeno-
BaHBl Ba 06pasiia oueHb GIH3KOro COCT4BA, HO PAsMUHOH KpPYITHO-
cti. O6p. 6/4 npeaBapHTENBHO He H3MENbYAJICs, B COJNSHONH KHCIOTE
obpabaTeiBaTHuCh TIACTHHKH pasmepoM 3—5 ma.

B TaGn. 4 noMeuienbl 3HaUEHHs OCHOBHBIX OKHCJIOB B NPOLEHTaxX
K MCXOJIHEIM B npolecce HX 06paboTKH.

Kak nokasanu penTreHoBcKue uccnefoBanus (taba. 5), CTPyKTY-
pa xjopuTa coxpausercs Bm1oTh Ao 60-uacopoit o6paborkn B HCI.
[Ipu 10-uacoBoii oGpaGoTke HauWHaeT GopMHPOBATHCS pedieKe co
3naueneM d ~ 9,5 A, nocne 15-uacoBoit 06paGOTKH TOSBASIETCS
cnabulit pemexe B obnactu 4,14 A (I = 0,5), ncue3aot oTAeNbHEE
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Ta6nauua 3

Jlantsie no cnekmpam nosaowerus 8 uxgpagpacrold obaacmu dag o6p. 3-¢

TloaokeHue noJoc NOTJAOMNEHHA, cM—1

3450 cp. 3600 c,

950 cp. 1005 c.

655 cp. ¢. 720 na. o. ca. 820 o. cu.

540 ma.

410 o. ca.

3380 cp. 3500 c.
3470 cp. 3620 c.

1090 o. c. 3380 c.
1095 o. c. 3380 c.

1070 c.

950 c.

960 cp.

960 cp.

950 . c. 1100 c.

800 cp. ca1.
800 cp. c.
820 o. cn.

720 na.

655 cp. ¢. 720 ma. o. ca. 820 o. ca.

655 cp. c.
655 mr. cp.
660 m. cp.

550 na.
550 na.

450 w. c. 950 na.

{4—’15 0. ¢,
470 c.

450 m. c.
470 c.

415 0. ca
415 o. ca.
415 o. ca.

Bpemsa
obpa-
GOTKH

B HCI,

L |

Hcx.

3
6
15
25

TIpuMeuaHHue: 0, ¢, —OYCHb CHABHAS, C. —CHJBbHAH, CP. €, — CPEAHECHABHAN, CP. — CPeAHN A, C. — caabad, 0. ¢, — 0YeHb caabas,

oI, — IHPOKas, nJa, — B BHAE NJe4a Hiad eiABa 3aMeTHOH nJomaxku,

cnabuie peduiekchl, HaMeyaloTCH
OueHb He3HauHTeJbHbIE H3MeHe-
HHSl B 3HAYEHHAX MEXIIOCKO-
CTHBIX PAacCTOSTHHIA.

PesyanbTathl  HCCAEI0BaHNS
CMEKTPOB NOIVIOWEHH s B HHppa-
KpacHoil o6macTi eM. Taba. 6 u
puc. 2.

Ho T = 15 4« no mepe yna-
aenus katuonoB Al, Mg, Fe
YMEHBINAIOTCA B HHTEHCHBHO-
CTH MOJIOCHl NOIVIOUIEHHST B 06-
aactax 665 u 770 en™t.

[Tocne 15 « o6paGoTku BO3-
HHKAIOT aHATIOTHYHEIE C TeHHI H-
KJIHHOXJIOPOM H3MEHEHHS B CH-
JIHKaTHOH ToJIoce, XapakTepH-
gylomeii  Si — O BaneHnTHble
CBSI3H: pacUIelyieHHe ee Ha JBe
mosocel — 995 u 1100 em™* ¢
MOCTEAYIOUHM — Nepepacnpesie-
JeHHeM HHTEHCHBHOCTEH TIpH
30-uacoBoit ofpaboTke.

[Tocne 40-uacoBoit o6pabor-
KH HauMHaeT (OPMHPOBaTHCS
noBass Juuusa npH 800 cu™!, B
obamacti  OH-cBsizeii  BmecTto
JABYX MOJIOC OCTAeTCs OfHA HIH-

Ta6bnuuma 4

Hamenenue cocmasa obp. 6/4
npu obpabomke e HCI

Bpemsi
obpaGorku,| Al,0, MgO FesOy
Y

4 |100 | 90,4 | 100

6 |72,8| 88,8 | 98,0
10 [80,6| 85,4 | 932
15 |69,7| 1,1 | 89,8
30 |759] %5,7| 87,7
60 |589( 59,2 | 69,5

Tipumeuanue Hexopnoe konuue-
CTBO OKHCJIOB YCJAOBHO npHHsto sa 100%.
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TaG6anna 5
BHaueRUS MeHCNAOCKOCMHbIX paccmoanull dan obp. 6/4
Bpems of6paGorkn B HCI, «
HCX. A 6 10 15 30 60
d I d I d I d 1 d 1 d I d ¥
14,12 10 14,14 10 14,15 9 14,15 9 14,13 10 14,13 10 14,12 10
9.15 0,5 9.5 0.5 9.8 0,5
7,06 10 07 10 07 9 7,07 10 7,07 10 7,06 10 7,06 10
4,71 9 4,71 9 4T 9 4,71 9 4,71 9 4,71 10 4 71 9
4 14 0,5 4,14 1

S0 10 3,53 10 3,53 9 3,53 9 3,53 9 3,53 10 S0 10

3,31 0,5

2,99 0,5
2,820 4 2,85 5 2 .85 5 2,85 5 2,85 & 2,85 4 2,82 4

2,681 | 2,692 0,
2,583 10 2,583 10 2,583 10 2,583 | 10 2,583 10 2,583 10 2,583 10
2,464 4 2,459 B 2,459 5 2,459 5 2,464 o 2 464 9 2,464 4
2,400 3 2,390 4 2,390 4 2,390 4 2,400 4 2,385 4 2,400 3
2,272 4 2,273 ] 2,273 5 2,273 5 2,272 5 2,274 4 2,272 4
2,214 0,5

2,147 091 2,151 1 2151 1 2,451 | 0,5 2151 0.5 2,147 0
2,083 0,5 2,075 1 2,075 | 2,075 1 2,079 1 2,079 0,5 2,083 0
2,012 9 2,012 10 2,02 9 2,012 9 2,012 9 2,012 9 2,002 9
1,886 3 1,886 4 1,886 4 1,886 4 1,889 o 1,886 5 1,886 3

e



Ta6Gauma 5 (nporosxenie)

Bpemsn o6paGorku 8 HCI, %

HCX.

10

d i d 1 d 1 d 1 d 7] d 1 d /)
1,825 3 1,827 3 1,827 3 1,827 3 1,833 5 1,838 b 1,825 3
1,732 0,5 1,747 1 1,747 1 1,747 1 1,752 0,5 1,747 0,5 1,732 0,5

1,720 | 1,720 0,5 1,720 0,5 1,720 0,5 1,712 0,5
1,665 1 1,662 1 1,662 1 1,662 1 1,665 0,5 1,667 0,5 1,665 1
1,567 4 1,565 4 1,565 4 1,565 4 1,567 6 1,568 4 1,567 4
1,542 10 1,539 10 1,546 10 1,544 10 1,544 10 1,544 9 1,542 0
1,508 4 1,507 5 1,507 5 1,507 8 (14 510 5 1,507 4 1,508 4
1,463 1 1,466 2 1,466 2 1,466 2 1,470 1 1,468 1 1,463 1
1,411 1 1,414 2 1,415 3 1,415 3 1,415 3 1,414 1 1,411 1
1,391 5 1,391 5 1,391 5 1,391 5 1,394 7 1,392 6 1,391 5
1,350 1 1,351 1 1,351 1 1,351 1 1,353 0,5/ 1,353 0,5 1,350 i
1,319 2 1,322 4 1,822 4 1,322 4 1,323 4 1,319 2 1,319 2
1,293 0,50 1,203 1 1,208 | 1,293 1,298 1 1,296 1 1,293 0,5

1,245 0,5 1,256 8
1,217 3 13047 3 1,219 3 1,211 3
1,191 1 1,191 2 1,191 2 1,191 2 1,194 1 1,192 1 1,191 |
1,177 1 1A% 2 1,177 2 1,477 2 1,178 1 1,178 1 1,177 1
1,129 2 1,130 2 1,131 2 1:48¢ 1 1,129 2
1,096 2 | 1,096 2 1,096 2
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Ta6auna 6

3nayenis noaoc noeiowerus o6p. 6/4 (kpucmanauueckozo) no mepe oGpatomku ezo & HCI

Bpemsn
o6pa- =
GoTKH, TlonoskeHue 1M0J0C Noraouenus, emx—*
¥ [}
Hex. 1410 o, ca. 440 c. 940 om. 665 c. 720 0.cn.770 cp. 820 ma. 995 o. c. — 3440 c. -~ 3580cp.c.
425 o, ca, 465 o4, ca.
4 415} 440] c. 540 665 c. 720 0. cn. 770 cp. 820 ma. 995 o. c. — 3350 c. - 3470cp.c.
! 42500 1 485 €p. | oWy el .
6 — 440} % 940 ma. 665 c. 720 o.cn. 770 cp. 820 na. 995 o. c. — 3350 c. 34T0cp.c.
—, 465 cp. o.ca. i
10 1420 na. } 540 . 670 c. — 770 cp. 820 ma. 995 o. c. — 3380 c. 3500cp.c.
470 0. ca.
15 — 440\ c. 540 mn. 670 c. — 70 cp.. 820 nm.' 995 o.c. 1100 cp. 3380 c. 3500 ¢p.c.
470f cp. 0, CJa.
30 440 540 mn, 670 ¢. 720 o.cn. 770 cp. c. 820 na. 995 cp. 1100.c. 3350 c. 3470 cp.c.
470 0. ci.
40 470 c. 540 mn. 670 cp. 720 o.ca. 800 cp. 980 na. 1100 o.¢.3340 c. 3450 na.
0. Cal. eD. G,
60 415 440 540 na.  B70 ep. 720 0.cn. 770 cp. 820 ma. 1000 o. c. 1105 o. c. 3470 c. 3600 cp. c.
470 . .G

MTpumeuanne OGoO3naueHHs Te e, uTo H B Tadn. 1.
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Puc. 2. WnppaxpacHsie CNEKTpbl -KPYTHO3EPHHCTOIO KOPYHAOPHI-
auta (o6p. 6/4) B npouecce ero o6paGorku B HCIL. -

Bpemsa o6paGoTku: | — Wex., 2 — 4w, 3 — 6w, 4 — 104, 5 — 1oy, 6 —
0%, 7— 40 «.

pokas nosoca ¢ yactoTHbiM 1enTpom 3340 em™', B obmacta Si — O
JdedopMalHOHHBIX KoefaHHH TPOHCXOJAMT CMellleHHe INOJOoCH JI0
- 3Havenus 470 cm7l. i

[Mpu T = 60 4 cnekTp Kak Obl BO3BpAlLaeTCs K HCXOAHOMY COCTO-
SIHHI0 — HeCKONbKO TMOBLICH/ach HHTEHCHBHOCT Y mnojoc 770 u
670 cm™, onsath cTanu pasgenbusiMi OH nonocst B o6nactu 36000 cu™,
ocTaloTes pesko paculenieHHeIME Si— O panentnule nosocs (1000
# 1105 en™), npuuem obe paBHOH HHTEHCHBHOCTH.

O6Gp. 6/5, B orinuke ot 6/4, GbI1 H3MENbLYEH, H BCE MpOoLecchl YAa--
JIEHHS! KaTHOHOB M3 Hero Gojee akTuBHbI. CBelleHusi 00 H3MEHEHHH
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cocraBa o6p. 6/5 B nponecce oGpaGoTKH COMSTHON KHCJIOTON MpHBeje-
Hbl B Ta6a. 7. Kak nokasanu peHTreHoBCKHe HCCIeloBa KNS (tabu. 8),
CTPYKTYpa XJIopuTa coxpansiercs Bnnots 1o 40-yacosoii 06paboTk,
HO y)Ke HauHHas ¢ 2-yacoBoil o6paGoTku hopmupyeTcs 0YeHb cla-
Guiit pedyiexc co snauennem d ~ 9—104A.

Ta6auna 7
Hamenenue cocmasa o6p. 6/5 npu ob6pabomxe ezo 8 HCI

Bpemsn Bpemn
o6paGotki, | AL0, | MgO | Fe.0, ||lo6paGoTk, ALO; | MgO | Fe,Os
] L)

4 81,4 (93,7991 2% 57,9 | 80,3 | 69,7

9
6 75,6 188619741 26 61,0 (57,2568
8 71,8 (83,1924 28 61,7 | 57,2 | 57,9
10 59,4 | 80,0 (84,8 30 | 57,1 |627]613
12 71,0 | 78,8 | 76,4 32 | 48,2 |52,2(52
14 67,9 | 79,2773 | 34 | 420 | 494|487
16 67,9 [77,2(70,5| 36 | 459 |36,0/336
18 69,8 | 75,2 68,9 38 | 43,6 341327
20 77,9 (80,3 18231 40 | 27,727,823
22 69,4 | 86,6 | 90,7

1!‘;103 HMeuanue, HexoHoe koamuecTBo oKHcaos YCJOBHO [PHHATO
3a Yoo

Tocae 28 4 06paGoTku NOABASIOTCH HOBBIE CHIbHbIE pediekcer co
3nauenusaMu d = 4,16A (/ = 10) u d = 3,76 A (/ = 3).

Hpn T = 32 u stu peduiexcer ncuesaror, npu T = 40 « nosisas-
I0TC5 Y4acTKH ¢ poHoM B o6macti 9—10 A u B o6nactu d = 4,724 10
d = 3,53 A na cunproM dore noseasercss ciabui pednexc ¢ d =
= 4,18 A. BosuukHoBenue peduiekca co 3HauenweM d = 4,16 A
(/ = 10) Yokep [3] cBsi3biBaer ¢ BEPMHKYJIHTONOAOGHOM CTPYKTY-
poii.

Ipu T = 30 4 (cM. taba. 7) yuwio yxe okomo 40% COKTAdAPH-
HYECKHX» KaTHOHOB. B 3ToM ciiyuae Ha mecte mpeswero 6pycHToBOrO
/1051 MOTYT 00pPasoBbIBATHCA KOMILIEKCh OKTAa3/APHUECKHX KATHOHOB
C BOJOH aHANOTHYHO MOHTMODPHIIOHHTO-BEPMHKYJHTOBBIM MHHepa-
J1aM, 4YeM MOXHO 00bSCHHTb TOsIBIeHHE pedleKcoB co 3HAYeHHeM
d = 4,16 A.

CnekTpbl mornomenusi B HHppakpachoit obmract (taba. 9,
pHC. 3) OTPakKaioT H3MEHEHHS, KOTOpPLIE HAYHHAIOT NPOSIBNATLCA 110-
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cne G-uacoBoii o6paborku. Tak ke, KaK u B npeAbAyLnx obpasuax,
oTMeuaercsi pacuienaienne Si — O BanenTHoil nonockl Ha Ase (995 u
1090 cu™), MMeIOMHX paBHYIO HHTEHCHBHOCTD.

Hnsi ynobetea mpocsieiuM 3a H3MEHEHHSIMH, NMPOHCXOAAIMMH B
KAXJ0it noaoce no mepe ofpaborku o6pasnoB B COMSAHON KHCIOTE.

[Tonoca, xapakrepusyiomas Si — O BaJeHTHVIO CBf3b, MNoCJae
HACTYNHUBINEro paciienyienust yepes 6 ¢ o6paboTku coxpaHaeT 3T0
pacilenyieHHe, HO MPOHCXOAMT HEOAHOKpATHOE nepepacnpefeseHue
HHTEHCHBHOCTH.

Tpn T = 20—22 4 naGnionaetcss TeHJEHUHS K BO3BPAILEHHIO
CTPYKTYPhI K NPEKHEMY COCTOSTHHIO, YTO COIJIACYETCS C aHOMATbHBIM
yjaleHueM KaTHOHOB (cM. Taba. 7).

Ilnst nonockl, xapaktepusyioueit Si — O pedopmannonse Koje-
Gaunsi B obnacti ~ 450 cu™, umerolleecss HeGONBILOE pacileneHHe
ocraercst 6e3 cyulecTBeHHBX H3MeHeHHi Jo T = 10 4. Hauunas
¢ T = 12 4, nonoca ¢ yactoTHbIM UeHTpoM npu 470 cu™' HaumHaeT
craaxupathes M mocie 16-yacosoit ofpafGotkn obpasyercsi Kak Ohl
WIHPOKast ellHHas Moj0ca ¢ IMHPOKHM TJIOCKHM MaKCHMYMOM; uepe3
26 4 Haunnaer (opMupoBaThCcs HOBas nonoca npu 470 em!, nanee
ABaX/bl €llle BO3HHKAIOT €1Ba 3aMeTHble M3rHOBl HAa MecTe MpeskHel
nonockl B obnactd 445 cm™, HO Bce BpeMsi OCTaeTcsi MHTEHCHBHOM
NoJI0Ca ¢ YacTOTHBIM LleHTpoM B obmactu 470 en™.

[Tonoca B obnactu 540 cm™ ManozameTHasi W He nperepreBaer
CYILECTBEHHBIX H3MEHEeHH]].

[Tonoca B o6nactu 665 cx™ nocTenenHo yMeHbIIaeT HHTEHCHBHOCT,
nocse 16 4 o6pabGoTKH ona noutH ucuesaet, a npu 7 = 20 « BHOBb
CTAHOBHTCH HHTEHCHBHee, 3aTeM MOCTENEHHO CTraaX<MBaeTcsi W IpH
T = 30 4 ucyesaer.

[Tonoca 720 cx™ ouens cnaba no wHTencHBHocTH H nipu T = 20 4
HCUe3aeT,

[Mosoca 770 cm™ cpeaneit uuteHcuBHocTH, npu 7' = 12 4 mocte-
nenHo criaxusaercs. [locne 16-uacoBoii 06paGoTKH BO3HHKAeT Io-
Jloca B obmactu 800 cu™, kotopast npu T = 18 # yBeauuuBaeT CBOIO
HHTeHCHBHOCTb, 3ateM npH T = 20 « onsATe nosiBAsieTcss moJoca
780 cm™?, coxpausiowmasics g0 T = 22 «, [Ipu T = 24 4 BHOBb NosSB-
asiercs nosoca B oGnactn 800 cm™!, Kotopasi NOCTENEHHO YBEeJHUH-
BaeTcsl B HHTEHCHBHOCTH.

[Tonoca 820 cu™ ouenn caaba mo wHTencHBHoCTH, mpu T = 10 «
ucuezaer, npu T = 22 4 BHOBb NOSABAAETCS, NIPHYEM €]lBa 3aMETHO,
3aTeM ONfATh HCYe3aer.

[Tonoca 3450 u 3580 cm~! xapakrepuayer OH BanentHnie cBSI3H.
Tlocnennsas, naunnas ¢ T = 10 4, cranosutcs Gonee ImIockKei H no-
cTeneHHo ucuesaer, npu T' = 18 4 ocraeTcsd ofHa MOMOCA C YACTOTHLIM
uentpom nipu 3450 cx . Tlocne 20— 22 ¢ cHoBa NOSIBASAIOTCS JIBE MOJIO_

3  3akaa N 2867 33
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(06p. 6/5) B npouecce ero oBpaGotkn B HCI.

8 — 14 q4,
20 —38 4,

Puc. 3. Untpaxpacure CHEKTPBI HIMENLYEHHOTO KOPY HIODHANHTA

f—}iCK.,?-—-Q'{,J-—-‘%!,4_5‘l,5-—8'(‘6—[ﬂ!

28 4, 16 — 30 v,

4, I3 24 u, 15

22

12—

. 11—20,

9.— 16 v, 10—18 ¢

21 — 40 y4.

7 — 12 4,

1'7—32'-1.!8—34l¢,1.9-36'¢,

Bpewmst o6paGorkn:

35

3%

34




Le

Meognnrockocmusie paccmosnus das o6p. 6/5

TaG6auma 8

Bpems ofpabGorku B HCI, «

HEX, 2 20 26 28 32 40
I d I d I d I d I d I d I d
9 14,13 10 14,18 10 14,13 10 14,14 10 14,18 9 14,17 9 14,18
>0,5, [~9.9 | >0,5, [~9,9|>0,5, |~9,000 0,5 |~9,00 3pup | ~9,00
4 7,06 9 7,09 10 7,06 10 7,07 10 T 00N 10 7,09 9 7,09
8 4,1 9 4,73 10 4,1 10 4,1 10 472 9 4,72 9 4,72
10 4,16
1 4,18
3 3,76
10 3,53 9 3.551 - A0 Casil4p 3,53 | 10 58] 9 1 358 10 3,53
3 2,82 4 2,84 4 2,84 4 2,84 4 2,84 5 2,86 3 2,88
1 2,701 1 2,700 0.5 2,707 0,5 2707 5 2,700
10 2,589 9 2,568 10 2,573 10 2,583 10 2,679 10 2,595 10 2,091
3] 2,464 8 2,475 6 2,481 5 2,469, 2 2,487 & 2,464 4 2,486
5 2,395 2 2,405 5 2,390 4 2,400 h 2240151 5 2,405 3 2,426
5 2.213 3 2,278 5 2,272 4 2,287 5 2,282 3 2,272 3 2,201
0,5 |2,230
0,5 2,064 0.5 2,079 1 2,078 0o 2,086
9 2,012 9 2,016 10 2,012 10 2,015 9 2,021] 10 2,015 9 2,026
4 1,886 3 1,892 1,888 ) 1,892 4 1,894 4 1,892 2 1,904
4 1,827 3 1,833 1,828 4 3 1,830 4 1,832 4 1,835 1 05 1,843
a 1,744 0,5 1,754 1,744 0.6 1,752 0.5 1,752 0,5 1,752 | 0,56 1,762
0.5 1,718 (55 1,022 — 0,5 1,718 0,5 i
1 1,660 1 1,669 1,664 1 1,669 2 1669 =1 1,667 3 1,673
3 1,567 5 1,569 8 1,567 5 i o e 10672 "4 1,568 10 1,579
10 1,543 10 1,948 10 1,543 10 1,545 10 1,547 10 1,545 4 1,551
4 1,509 5 1,514 4 1,507 4 1,510 5 1,514 3 1,012 | 0.5 1,517
i) 1,470 2 1,472 1 1,464 0,5 1,468 1 1,475] 1 1,472 1 1,471
1 1,412 2 1,418 1 1,414 1 1,417 1 1,420] 14 1,415 ) 1,420
5 1,391 8 1807 7 1,304 8 1,39%| 7 1,398 7 1,895 | 2 1,398
0,5 |.%:353 2 1,357 1 1,354] 0,5 1,356 1 1,355
4 1,322 3 1,824 3 30203 Lol A 1,327 §.300 s 1,327
0,5 1,295 0,5 1,296 4 12951+ 0.5 1,297 1 1,2991°5 & 1,295 1 1,302
2 1,219 3 1,221 2 1,247 3 1,294 2 1,223 2 1,221 1 1,223
1 1,191 1 1,195 1 1,193 1 1,195 1 1.,196] 1 1,193
1 1,178 1 1,180 1 1,478 1 1,449 1 1,481 .1 1,179 1 1,181




3nadenue noaoc noeaoweHus 04R UIMEABYEHHOZO

Ta6auma 9

BO%EMR
Gorzi-, TlofloXkeHHe NOJoc ToraoleHHs
q
Hex. |445 0. cn. [430 0. e/ {15 . | 940 ma. 685 c. e o
2 |415 o. en. 1430 o. e, 2462 » 540 nn, | 665 c. 720 o. ca.
BB o o 4800 an. {2%(5) " 540 na. | 665 c. 720 o. ca.
& 145 6. cn S {éég i g}f{(}) na. | 665 c. 720 0. cm.
8- 1415 o. ca. ' {izgg 2 550 ma. [665 c. 720 na,
10 |415 o. e, i ﬁg & 550 ma. (670 cp. c¢.  [720 cp. e.
12 |415 o. e, L {ﬁg gm 550 ma. |670 cp. 720 cp. cat.
14 ) o 440 cp. 550 na. | 670 cp. c. 720 ma.
470 e, 630 o. ca.
16 bty égg A 550 ma. 670 cp. cra. [720 na.
440 ma. 550 mn. (630 o. c1.  |720 o. ea.
1 415 nn. {470 [ 670 cp. cru.
20 415 no, 22;] c. 550 ma. [ 670 cp. C, =
29 415 mo. i ;’:gg ::‘I 850 ma. 670 epaie, 720 o. ca.
ETES A O fé(s‘) gp. 550 mn. | 670 cp. —
SERE 215 - 44 470 c. 570 ma. 6.70 0. CJ1. 1. —
a9 | 245 g, i gg (I:m. 550 ma. |670 cp. cr —
30 = e 470 c. 550 ma.  [670 cp. e -
39 = {445 mi. 1550 ma. (670 cp. ca. —
470 c.
% e tL {470 i 550 ma. | 670 cp. ca. —_
L R M PTG (I
38 415 [IJ.]. == {470 C. 540 . CJI. : —_—
40 i i 470 c. 540 nua. e

38

Ilpumeuarnue: cra, — criameHHbIA; OcTanbubie 0603HAUEHHA TE Ke, uTo H B Tabad, 1,

o6p. 6/5 no mepe ob6paGomxu ezo 6 HCI
Ans obp. 6/5, cu—1

770 cp. 820 0. cn.| 995 o. c. 1640 cp. | 3450 c. |3580 cp.
770 cp. 820 o. ¢ca.| 995 0. C. 1640 cp. | 3400 c. |3580 cp.
770 cp. 820 o. ¢a1.|1000 o. c. 1640 cp. | 3450 c. (3580 cp.
770 cp. 820 o. ca.| 995 0. c.  [1090 o. c.| 1640 cp. | 3420 c. (3530 cp.
770 cp. 820 o. c1.[995 c. 1090 o. c.| 1640 cp. | 3420 c. |3540 cp.
780 cp. — {995 cp. 1100 0. c.| 1650 cp. | 3450 c. (3570 mxi.
780 cp.cra. — 995 cp. cra. (1100 o. 1650 cp. | 3470 c. 3570 na.
780 cp. cra. — 995 cp. eram. 1100 o. c.| 1650 cp. | 3450 c¢. [3570 na.
800 cra. — 1990 cp. cra. (1100 o. c.| 1650 cp. | 3450 cp. (3570 ma.
800 cp. cr. —  [990 cp. cra. |1105 o. c.| 1650 cp. |34 50 c. —
780 cp. — 1990 cp. 1100 e. | 1650 cpl 3340 ¢, (3450 mu.
770 cp. 820 o. cn./995 cp. 1100 ¢. | 1650 cp. | 3430 c. {3550 mn.
800 cp. — 1990 mx. 1100 c. 1640 cp. | 3300 c. —
805 cp. — 995 ma. 1105 c. | 1650 cp. | 3450 c. —
800 cp. — 1995 mn. 1100 . 1630 cp. | 3300 c. —
800 cp. c. — 1970 nux. 1100 c. 1630 cp. | 3340 . —-
800 cp. c. —  [970 na. 1100 c. 1630 cp. | 3340 c. —
800 cp. c. —  |970 na. 1100 ec. 1630 cp. | 3340 e. —
800 ¢p. c. 970 mir. 1100 . 1630 cp. | 3340 c.

800 c. —  |970 na. 1105 c. 1630 cp. | 3340 c. —
805 c. 970 na. 1110 c. 1630 cp. | 3380 c.
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cHl, a uepe3 24 ¢ ocTaeTcd ofiHA IKMPOKAs NOJAOCA C HECKOJIbKO MEHS-
IOULMMCS TIOJIOXKEHHEeM YaCTOTHOTO IEHTpa.

Takum oGpasoM, uaMetenns HaGawonaores nocte 6 ¢« 06pabOTKH;
npu T = 20—22 4 HaGaoAaeTcs MouTH A5 BCeX MOJOC MOrIOWIEHH S
TEHACHUHSA K BO3Bpaty, TAK KakK 3TH TOUKH XapaKTepusyloTcs H3aMe-
HEHHBIMH PeakUHfAMH C CaMOIOIVIOUleHHeM KaTHOHOB B CBSI3H C TO-
TOBsILIEHCS NepecTPOHKOH B CTPYKTYpe Wian aacopOunei.

3. Hamenenus 6 cmpysmype muopureuma. CTpyKTypa TIOPHHIHTA
OKasalach Camoil HeCTOHKOH K BO3ACHCTBHIO COMSIHOH KHCJOTOMH.
Vike npyu uacopoii o6pabotke 25—30% xatnonoB Fe, Mg u Al ocra-
BHJIH CBOM NpexHHEe MecTa, a npu T = 5 « X octanoch Menbiue 7%

Tar rana 10 OT MCXONHLIX 3Hauenuil (Taba. 10).
Pentrenorpaduueckue nccaeloBaHus

Hauenenue cocmasa miwopureuma  [okasalu, uto nociae 1 ¢ o6p360TKH
o6p. 1728/10 npu oGpabomke

s a HCI CTPYKTYpa ellle o0cTajsach CoXpau-
HOMH, HCUe3H JIHIIb OT/AeJbHbIE Caa-

Bpems Greie pednexcs (taba. 11).
o6patoTk, | ALOs | MgO | FesOy IMpu T =5 4 penTreHorpamMma

pesxo H3MEeHHJIack: HWCUe3s pecpJIeKC
14A, nosipusicst cuabHbIi o Ha Beeit

0,5 90,6 | 98,6 | 98,5 maenke, cnabo cdopmupoBancs ped-
1 68,2 | 75,4| 68,1 qekccd = 99A (/=0,5), nponamm
5 3,7 7,7| 4,5 npoutH Bce cuabHble Baszanabuble ped-

JIEKChl, MOSIBWICA CHJIbHBIH peduekc

o Jpuweuannc. Hexomwoe ko- €O SHAYCHHAMH d = 4,17A (I = 10);

a: &c&f: OKHCJIOB YCJOBHO NPHHATO 4’59 A; 3,76 A Takum OﬁpaBOM,
(uKcHpYyeTCs ToONHAA mepecTpoiika
CTPYKTYPBL.

PesynbTaThl no criekTpam noroulenns B HHppakpacHo# obmacTti
nomelrleHs B Tabu. 12, a camu cnekTpbl — Ha puc. 4.

Mamenenns naunnarorces ¢ 7 = 0,0 4: HabGmiofaercsl yike OMH-
CaHHOe JUIsl MpeAbaymuX 00pasiloB paciienjeHHe NoJioCkl, Xapak-
Tepuayiomeit Si — O Banentnyio cBass (995 u 1070 cm™). Ilpu
T = 1 4 yMeHbwAa0OTCsi B HHTEHCHBHOCTAX noaockl 620 u 665 em™?,
nonockl 760 1 810 ex™ cnunuch, 06paszys WHPOKYIO MJOULAAKY, Ha-
GmiojlaeTcs nepepacnpesesienne HHTeHcHBHocTell B Si—O BanenTHEIX
nojiocax; pawee pasjeseHHbe mojockl, xapaktepusyiomne OH Ba-
JICHTHBIE CBS3H, 006pa3yioT OHY IWHPOKYIO NoJ10oCY € eHTpom B obna-
cti 3400 e, Iocne 5 « copmupoBatack cMeilenHas 10 470 cx™
nojloca, Xxapakrepuayiomas Si—O gepopmallHOHHYIO CBSA3b, HCYE3
nonockl 620, 6656 u 760 cm~', cdomupoBasace nosoca B obmacTi
800 cm™!, yBeamunnocs pacuenyenne y Si—O BaJleHTHBIX MoOnOC:
1100 cu™ crana oueHb cuibHO#, 970 cm™ — cpelHeil HHTEHCHBHO
CTH; ocTanach Ge3 uaMenenuii nosoca B obnactu 3400 cu™.
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SHaHEHUR MEXCNAOCKOCIMHGBIY  paccmosHuli das obp, 1728710

Tabauma 11

Bpems ob6paGorku 8 HCI, %

Hex. 0,5 1 5
d ! d i d I d V §
14,24 8 14 24 8 14,28 8 Cuapnmii  on
9,9 0,5
7,15 10 7,15 10 S 10 7,15 1
4,75 8 15 8 75 8
4,59 0,5
4,17 |10
3,76 4
k 3,55 10 3,55 10
i 2,85 2 2,85 2
2,72 0,5 2,72 0,5 =5 e
B 2,61 9 2,61 9 2,61 9 2,57 2
¢ 2,492 7 2,492 7 2,492 7
¥ 2,316 7 2,346 7 2,3.6 7 2.805(5 |2
2,201 & 2,291 7 2,291 7
2,086 | 0,5 2,086 0,5 = =
2,022 9 2,022 9 2,022 9 2,008 | 2
1,892 7 1,892 7 1,892 7 1,863 | 0,5
1,839 3 1,839 3 1,839 3
1,768 2 1,768 2
1,728 2 1,728 2 . — 5 738in =
1,671 3 1,671 3 1,671 1
1,565 10 1,565 10 1,565 10 1,548 ' 2
1,529 6 1,529 6 1,529 3
1,486 1 1,486 1 o —
1,468 | 0,5
1,429 3 1,429 3 — — —_ =
1,418 | 0,5
1,396 6 1,396 6 1,396 6
1,367 0,5 1,367 | 0,5 i =
1,338 5 1,338 5 1,338 5
1,310 | 1,310 1 i =
1,284 1 1,284 1 = i
1,234 1 1,234 1 - =
1,220 1 1,220 1 = =
1,202 2 1,202 2
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TaGauna 12

Bnauertie noaoc RocaouEerus AR Mwpureuma no mepe obpabomiu ezo ¢ HCI
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TlpuMeuanue: W}— mHUPoKas, ocTaAbHbie 06o3HaYeHnsl Te e, 410 K B Tabua. 1,

OGcyxaenne pesyabTaToB.
B u3MeHEHHAX CTPYKTYpPHI XJ10-
PHTOB  pasiHYHOTO COCTaBa
umeercs mHoro o6mero. He-
CMOTPsI Ha TO, YTO MO XHMH-
ueCKHM JaHHLIM B pe3yJbTarte
KHCJIOTHOH 06paBoTKR yaanoch
yiaaauTe Ho 70% oxTasapuue-
CKHX K4aTHOHOB, PeHTTeHOrpam-
MBI TOYTH BceX 06pasiioB XJOpH-
TOB OCTA/JUCh TNMPAKTHYECKH He-
H3MEHHLIMH (NOSIBHJIHCH JIKILUB
cnabole pedrekchl B obsacT
9—10 u 4,14 A, xotopbie Mbl
cBA3biBaeM ¢ ofpa3oBaHHEM
C/II0J0- W MOHTMOPHJJIOHHTO-
Nof0GHOTO BelecTBa).

CnenoBaresnbHO, 0CBOGOAHB-
mHecs CTPYKTYpHBIE NO3HLHH
JOJIHBI OBUIH 3aMECTHTh HOHB,
uMelolne (akTop paccesHHs,
OMM3KHI ¢ KaTHOHaMH, 3amof-
HSIOLUMHE TIPeKIe OKTasapHye-
CKHE CTPYKTYpHbLIE TO3UIMH.
Takump KatHoHaMH MOTJIH Obl
6pite wauw HY, waun HO*; no-
CJIeJITHHI 10 paccerBarole Cno-
cobuoCcTH MOAXOAUT OoJblue.

Ecan 310 pmelicTBHTENBHO
TaK, TO 0OblUHasi TepMHyecKas
06paboTKa JMOMKHA INPHBECTH
K YJaJeHHIO 9THX BOJOPOIHBIX
Kommiekcos. Ilostomy Mer pe-
IIHIH  OTKeub OTAelbHule 006-
pasusl mpd TeMmneparype He-
ckonbKo HuxKe 800° (o1Kur npu
500° He nana CYUIECTBEHHBIX H3-
MeHeHHil B cTpykType). B Ha-
LIeM PAacropsiKeHHH OCTalHCh
obpasubl 3-¢ (KAHHOXJOp-TIeH-
HuH) mocse 15-uacoBoit obpa-
GoTku H ABa oOpasia KopyHI0-
¢uanuta Ne 6/5 nocne 36 u
40 # o6pabotku. Peurreno-
rpamMmbl cM. B Tabm. 13,



[Tocne oTKHra CTPYKTypa XJOpPHTa Pe3KO H3MEHHJaCh, NPHUeM
HHTEPECHO OTMETHTb, uTo ABa obpasua Ne 6/5 (36 u 40 4 06paboTKu)
APOSIBUJH 3TO PA3IHuHe JHIb 1I0CTEe OTHKHUra.

HB CpaBHEHHS peHTreHorpaMm BHJIHO, YTO COXPAaHHBIMH OCTAKOTCs
oT/iebHbIe XJIODHTOBbIE peduieKchbl H MOsiIBUIAch HOBAs CEPHA CHJlb.-
HBIX pedvieKcoB, XapaKTepusylolulux, BeposiTho, oOpa3oBaHHe HOBOrg

<S¢

1 1

i~
8 8

e

cm=T

S
2

3800 |-
3600 |-
3400
3200 -
1000}
800
700

Puc. 4. WndpakpacHuie CHeKTpbl TIOPHHTHTA B Mpolecce €ro
o6paborkn B HCI.

- Bpewmsa ‘o6paborks: / — mcx., 2 — 0,6 ¢, 3 — 1 4, 4 — 5 4.

ZCJIIOILOHOH.06HOI‘O munepana. Ecan npunats 3a 001 pedaexc co 3ua-
~euynneM d = 9,7 A, To Ha peHTreHorpaMMax oTMeuaeTcst MpUCYTCTBHe
 mouTH Beek Gasanbuoi cepuu: 002, 003, 005, 006, 007, 008. [Tos-
BHJICSI TaK)Ke OYeHb CHJIbHBI HOBBI peduiekc cO 3HaueHHeM d =
= 4,52A u neckonbko Gonee cnabux (d = 2,60; 2,54 u 1p.), KoTo-
pHle MOXKHO NPHNHCATh MHHEpPaly MOHTMOPHWIJIOHHTOBOrO THNA,
Ananornutoe HcclefoBaHHe TpoBeleHo Hamu u MetogoM Jlays. Bh-
~ JIH CHATH JayarpamMmel o6p. 6/5; ucxoatoro ob6pasiia, o6paboTaHHOrO
$m HCIl B Teyenue 28 4, u 3T0rO e 06pa3ua Mocjae OTKHIA MPH TeM-
- nepatype okono 800° (puc. 5). HMcxoauwii n o6paGoransblit B consi-
%}mﬁ KHcoTe 06pasusl NpakTHYeCKH AAIOT WAEHTHYHBIE J1ay3rpaMMbl.
.E;T'[ocne OoTKHra (CM. pHC. 8) MCUE3TH NOUTH BCe pedwieKcH.
"

Taxum OﬁpﬂBOM, H PEHTr€HOBCKHE HCCJENOBAHHA MOATBEDHAAIOT,
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TaG6auma 13

BHaweHUA MENNAOCKOCIHbIY PACCMOAHUL 0% X20pumos, obpabomantslx
8 HCI ¢ nocaedyrowum omxcueom npu 800°

O6p. 3¢ O6p. 6/5 o6p. 6/5
(15 « 8 HCI) (36 « 8 HCI) (40 « B HCI) Cannonon] ViNnt
Xanopur| moGHBI MOPH.JI-
MHHepaa JOHHT
1 d 1 d I d
>0,5 10 0,5 | 9,76 001
1 5,07 | 0,5 [ 4,90 002 =
10 4,526 4 4,469 -
0,5 | 4,150 | 10 | 4,133
4 3,890 | 3,848 & 3,791
0,5/ 3,562 | 0,5 | 3,514 +
2 3,478
0,5 3,318 1 3,314
1 3,164 | 0,5 3,210 003 =5
0,5 3,032 |
2 2,8% 1 2,901 4 2,885
8 O L TR e T o
10 2,520 1 2,520 5 2,529 =+
10 2,469 2h
0,5 2,369 L
bRl 4 }2om + 9
1 2,174
1 2,033 1 2,052 5 2,038 B
0,5 1,946 | 0,5 | 2,005 0035
0,5 1,880 Tt
10 | 1,752 4
1 1,674 | 0,5 1,669 - ik
1 1,625 | 0,5 1,612 . 006
0,5 1,576 | 0,5 | 1,576 +
5 1,478 2L At
! 1,442 9 1,442 9 1,442
4 1,392 1 1,363 -+ 007
4 | 1,350 3
1 | 1,314 3
1] 1,201 i s
0551 1,255 1 1,257
0,5 1,215 =1 008 ==
0,5 1,187
L]



Puc. 5. JlaysrpaMmil Kopyuzopuaiuta (o6p. 6/5):

a — Hexopuoro; 6 — nocae o6paGoTku B Tedenne 28 v; ¢ — ¢ nocaegy oUEM
OTAKHTOM PR TeMIOepaType okoao 800°,

Zakas N 2367



4T0 B npolecce 06paboTKHU XJOPHTOB COMSHOH KHCIOTOH OCBOGOAMB-
{IHECH OKTa3JApHyYeCKHe BaKaHCHH 3aHHMAIOT, 110-BHAHMOMY, BOJAOPOJ-
uble Komnexcsl Thna H,Ot, HF, yem 1 Mo 10 06bSCHITB YCTOHUHBOCTE
crpykrypol. Ho nockonbky 3amemtenune karnonos Mgt+, Fet+, Al+++
#a H,O" HepaBHOneHHO 1O MaccaMm, 3TO NPHBOAHT K YBEJHHYEHHIO
CTENEHN aHTapMOHMUHOCTH. Y BHIPOKAEHHHIX KoneOauuit anrapmo-
HHYHOCTB TNPHBOAMT K PACIIENIeHHIO MOJIOC TOrVIOLeHHs, KOTophie
NpH rapMOHHUHLIX KoslebauusiX coBnajas. KHmenno 3TuM ¢axkToM
MBI H CYHTaeM BO3MOXKHbIM 0OBACHHTHL Habmiojaiolieecs paclierne-
HHE TPHIKABl BbipoxkieHHoro Si — O BanenTHoro kosebanus. Ecau
CPaBHHTB CIEKTPhl NOIVIOMEHH XJIOPHTOB NOCTe HX AIHTeNbHOH 06-
paboOTKH B COJSIHOH KHMCJOTE, MOXKHO OTMETHTb Clejyoline obuiue
3aKOHOMEPHOCTH:

1. Bce usmeHeHHSl B CIeKTpe MNOIVIOLIEHHS HAyMHAIOTCH ¢ pac-
WeNJIEHHs NOJIOCH, XapaKTepH3yioulell TpikK sl BeipoxaeHnyio Si—O
BaJeHTHYIO ¢BfA3b B o6mactu 1000 cm™t.

2. Tlonoca, xapakrepusywomas Si—O aedopmanuonnbie Koneba-
HHS, cMellaercs As BceX o6pasioB B KOHEUHOM HTOTe J0 3HAYEHHS
470 cm™.

3. lns Bcex McC/IefOBAHHBIX XJIOPHTOB PErHCTpPHpYETCs NosiBie-
HHe HOBOil mosockl B o6aacti 800 ™t

4. O6nacte 500—900 cm™ — camas uyBCTBHTENbHAs K Xapak-
Tepy 3ace/eHHsl OKTAa3APHYECKHX CTPYKTYPHLIX rnosuuuii. eicTBH-
Te/lbHO, Mo Mepe 00paGoTKH XJIOPHTOB B COJNAHOH KHCJIOTE MOJIOCH
B 370ii o6nacTi mocteneHHo ociabeBanu, a 3aTeM H BOBCE HCYE3JIH.

Takum o6pasoM, o6paGoTKa XJIOPHTOB COJISTHOI KHCJIOTOH TNPHBO-
JHUT K pa3pyiueHnio ero 1 NosBJIeHHIO HOBBIX (ha3: c/1i0[0- H MOHTMODHJI-
JIOHHTONOAOGHLIX 00pa3oBaHHH.
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T. H. I'puzopvesa,
A. K. Apzunenro,
K. B. Kenexuncrac,
A. Opexoe

0B M3MEHEHHAX

B CTPYKTYPE X.I0PHTOB
PA3JMYHOTO COCTABA -

IIPYl TEMIEPATYPHOY OBPABOTKE

I/Isaecmo, YTO YCTOHYHBOCTL CTPYKTYPBl XJOPHTOB MPH TEPMH-
yeckoii obpabotke (10 800°) siBnsieTcss HaLeKHLIM ITPH3HAKOM OTJIH-
yHs €ro OT APYTHX CJOHCTBIX CHJIHKATOB, 0COOEHHO B TOM CJyuae,
KOIJIa XJIODHUT HAXOAHTCA B CMECH C APYTHMH MHHEpalaMH.

B. I1. MBanoBa [l], M3yuas XJOpHTHl TEPMHUECKHM METOJOM,
packnaccudunupoBana HX Ha 3 rpynmbkl B COOTBETCTBUH C IIPOSB-
JAOMEMUCS TepMUIECKUMH sdxpekTamu.

C. Ann u T, Bpunmnu [2, 3] Takke yAeasoT Gosibiioe BHAMaHHE
H3YYEHHIO TIOBeJleHHsl XJIOPHTOB npH Harpesanuu. Hcnonbsopanue
meTofla Pypre A8 aHaausa GasanbHBIX PedeKCoB XJOPHTOB M03-
BOJIMJIO MM CIeNaTh BBIBOJ, YTO IIPH HATPeBe TPOMCXOASAT CH/bHbIE
H3MEHEHHs NpexJe Bcero B GPYCHTOBOM C/10€, TOTAa KaK TajlbKOBhIil
CJI0i ocTaeTcsl mpakTUyeckd Oe3 uameHeHus. Emie Gosee cyliecTBeH-
Hpleé H3MEHEHHs BIJIOTb JO0 NEepPeKPHCTANIM3ALHH MPOHCXOAAT B
CTPYKTYpe XJAOpUTOB mocie oOpaloTku WX npu Temnepartype 800°.

[TockonbKy B HalleM pacrnopsiKeHHH OKasajuch o6pasiibl XJIOpH-
TOB Pe3KO OTJIHYHOIO XHMHUYECKOTO COCTaBa, HaM Kas3aJoch MHTepec-
HbIM CPaBHHTh M Te H3MEHEHHS, KOTOpBIe NPOHCXOAAT B CTPYKTYpe
XJIOPHTOB B npolecce TepMuueckofi o6paboTKH, yTOUHHTb, HE CTa-
HYT JIH 3TH pasiuuus Oojiee OTYETNHBBLIMH, YeM J0 OTXKHra, TaK Kak
peHTreHorpaMmbl OBIBAICT OYeHb CXOAHLIMH, HECMOTpPSl HA 3HAuH-
TeJIbHbIE OTVIHYHA B XHMHUECKOM COCTaBe.

Taxum ofpasom, uenb nactosuweir paGoibl 3akaioyanach B HC-
C/ElOBAHUM H3MEHEeHHMH, KOTODbIE MPOHCXONST B CTPYKTYpe XJo-
PHTOB Pa3/MYHOIO XHMHYECKOTrO COCTAaBA B pPe3yJbTaTe TepMHUYECKOH
06paboTKH.

B nceseiopanusx ObWIH HCnoNb30Badbl 06pasibl XJIOPHTOB, NOA-
poOHO omHcaHHBIE YK€ B MpeibllylinXx cTaThiX. OTHUr NPOBOAUIH
npu Ttemnepatrypax 500—600 u 800° B Teuenue yaca. Pe3ynbTarhl
peHTreHorpauueckoro H3yuyeHus XJOPHTOB DasIHYHBIX IPYNN MO-
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POIIKOBEIM METOAIOM TMoMentenbl B Taba. 1, 2 u 3. 3HaueHns MexnIoC-
KOCTHLIX PaccTOSHMIT M MHTeHCHBHOCTell y o6pasnoB xjoputoB I n
[I rpynn (neHHWH-KIHHOXJIOPH H KOPYHAOGHIIHTE) Mocjae OTHKHra
npu T = 600° mpaktuuecku Hepasnuuumbl. Habmionaercss Juiib
ofee ocnabiienne WHTEHCHUBHOCTEH peduieKcOB, 3a UCKAIQUEHUEM
001. Ilns maraspHoCcTH cocTaBiena Tabm. 4, rjle NoKasaHo 3HAYeHHe
HHTEHCHBHOCTeH OasanbHbIX pedyeKcOB B MPOLECCe TepMHYECKOH
obpaboTku. HMurencusroctd peduiexcos 002, 003, 004, 007 u 060
MOHUKAIOTCS, HHTeHCHBHOCTL peduiekca 005 nosbiliaercs; 3TH JAaH-
Hble coBnajaior ¢ BuBogaMu C. Aau u [. Bpunaau [2].

Ananus pentresorpamm o6pasuos I u I rpynn nociie npokanu-
Banus npu T = 800° mokasblBaeT, uTO NMPOHCXOAHT NepeKpHCcTal-
ausauua: peduiexcsl, xapakTepHbie VIS XJAOPUTA, BCYe3aloT, a NofB-
JSIOTCA HOBbIE, CBUAETENLCTBYIOUIHE O HAJHYMM OJIMBHHA H CJIOA0-
noflo6HOTO MiHepasna (peekcsl oueHb cnabeie), npuyeM y o6pasios
I rpynnul no cpaBuenuto ¢ obpasuamu I1 rpynnsl peduiekcr ciiojo-
NofloGHOTO MHHEpasa NPOSBHIKCH MEHee YeTKO, YTO, OYEBH/IHO, CBSI-
3dHO C BHYTpeHHeH CTPYKTYpOH XJOpPHTOB, T. €. C COCTaBOM H pac-
npejlelleHHeM KaTHOHOB B 3JIeMEeHTapHOH suelKe.

TiOpHHTHTE B OTJIHYHE OT MEHHHH-KJAHHOXJIOPOB H KOPYHJAOpH-
autoB npu 500° MOYTH MOMHOCTBIO PaspywlalOTCs, OCTAITCH TOJABLKO
pedniexcs 001 u 007, npuuem pedaexc 001 ycunusaercst mo MHTeH-
cuBHocTH, a pedmeke 007 ocnabepaer; Bce pedaekcel THna hkl
ucuesaor. [Ipn T = 800° B mopunruTax HabaiofaeTcsi nmosHas ne-
pPeKpucTaNNu3anus: Bce peduieKchl, CBOHCTBEHHbIE XJOPHTY, Hcye-
3ajor. Hameuaetcs ouenb caaGhiit pedneke B obmactu ~9,8A, xa-
PAKTEepPH3YIOUHA HANHUHe CIIOASHOTO TaKeTa, a BCe HOBbe INOSBHB-
mpecs pediiexchl XOpoUIO OTOMKJAECTBASIOTCS € peduiekcaMH, Xapak-
~ TEPHLIMH Il IUNUHENH KaK M0 3HAUYEHUAM MEeNIVIOCKOCTHLIX pac-
- CTOAIHHH, TaK M 10 3HAYCHHAM HHTEHCHBHOCTEN.

CrpyKTypa XJIOpHTa, KaK H3BECTHO, HMEET JiBa OKTasAPHYECKHX
 CNosi: TaK Has3bBaeMplil «TATbKOBBHIl», SABIAIOMIHKNACS COCTABHOM
. HacThio CJIOASHOTO nakeTa, H «OpyCHTOBHIN®, KOTOPHI pacnojaraer-
- CHl Kak Obl MeXy CJIOASHBIMH MaKeTaMHu.
- Ilpu T ~ 600° npexae Bcero pearupyer OpYCHTOBBIH CJION:
- MPOHCXOANT 00e3BOKHBAHHE, CTPYKTypa XJOPHTa HECKObKO Tiepe-
#mpauaae’tca [2, 31. [lockonbKy TanbKOBBIK CJIOH OCTAGTCSl COXPAH-
- HBIM, 00e3BOKeHHLIe OKTa’ApHUYecKHe KaTHOHBI OpPyCHTOBOrO CJOs
- Kak Obl 3aHHMAlOT MeCTa MEeXKNAaKeTHBIX LIeJIOYHBIX KaTHOHOB.
Crnenopatesibho, nosiBlenHe cl1abbix pevieKcoB CO 3HAYEHHEM
d ~ 10A, xapakTepuayiOlHX BHICOTY CJIOASHOTO TakKeTa Mo OCH ¢,
~ MOKHO OOBSCHHTE NpoLeccoM 00e3BOXKHBAHHA OPYCHTOBOrO CJIOH.
- Harpes xnoputoB o 800° npuBoAuT K 06€3BOKHBAHHIO H Talb-
" KOBOTO C/105l, 4TO BHI3bIBA€T MEPEeKPHCTA/NIH3ALHIO B OJHBHHOBYIO

T
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3HaueHUS MeHNAOCKOCIMHWX paccmoanuid dan xaopumoe [ epynnst

8 npoyecce omicuza

Tabanna 1

06p. 3-¢ 06p. 8¢
HCX, npu 600° npu 800° HCX . npu 600° npu 800°
1 d I d I d i d I d 1 d
9 |14,2 |[10 |14,1 |moncca9,4A| 9 | (4,1 10 |14,1 nogoca 9,4A
91 7.3 140: | 7,05 |05 587 | 9| 743 |'9 | 7,08 |0,5] 5,02
9 | 4,75 | 6 | 4,74 | 3 |3,873] 9 " 475 | 9 | 4,71 | 3 | 3,90
9 | 3,56 | 4| 3,51 |0,5/3,698| 9| 3,56 | 9 | 3,52 [0,5] 3,68
A oS Tt B e i I v L SR S T 8 G o
o A TR T s T o (S0 3 i T ol R 5B+
10 | 2,580| 1 | 2,577|0,5| 3,152 |10 | 2,56 | 9 ; 2,58 |0,5] 3,00
8 | 2,464| 9 | 2,422 3 | 3,00 | 9 | 2,464|10 | 2,46 | 3 | 2.885
4 | 2,391/0,5) 2,321 3 (2,878( 4 (239 | 3 | 2,40 [ 3 |2,775
& | 2972 2270 4 F2.784 |5 | 2088 ] 41| 2280 K10 [ 6=
2,46
2| 2,15 |10 | 2,58— 0,5| 2,22 (0,5 | 2,40

2,46

2| 2,08 {0,5|2,385|0,5(2,075 [0,5] 2,08 | 8 | 2,282
9 | 2,01 (0,5| 2,01 | 8 | 2,267 |0,5]|2,012 2,01 10,512,179
4 | 1,946 2 | 2,175 | 4 (1,886 | 1 | 1,863 0.5 | 2,033
3 | 1,880 0,5/ 2,049 | 4 |1,827 [ 1 | 1,839'0.5 | 1.950
8 | 1,827 0,5(1,946 | 1 (1,725 |0,5|1,75—|0,5 | 1,877

1,72
1 | 1,731 2| 1,767 1 | 1,865 | 2 |1,665 {0,5| 1,674|10 | 1 752
1014 571 9 | 1,749 | 4 1,572 | 3 | 1,572| 1 | 1,676
10 | 1,540 9 [ 1,559 1 (1,654 [10 (1,544 | 9 | 4,548 1 | 1,6!8
3 | 1,507| 3 [ 1,517| 8 | 1,637 4 |1,507 | 3 | 1,510| 1 | 1,572

1,610

4 |\ +,485 111,568 | 2 {1,465 |0,5| 1,477|5P | 1,49~
1,476
0,5 | 1,414 op [ 4,480 | 1 |1,414 |0,5| 1,423| 1 | 1,438
3 | 4,395| 3 | 1,381 1 | 1,432 | 6 (1,396 | 6 | 1,399 3 | 1,394
06| 1,364} 3 | 4,358| 4 | 1,39% |0,5}1,353 | 1 | 4,356] 38 | 1,351
201432012 [ 4.335] "4 14,348 | 6 |4.322 | 2 | 4,325 40 I8 817
el 4:203] -3 | 4314 4 | 4,394 ] & 11,206 |.2 |4.295] 4 |4,291
2| 1,222] 1 | 1,289]0,5]| 1,286 |0,5(1,227 | 2 | 1,224]0,5] 1,256
1 | 1,193| 1 | 1,195|0,5| 1,256 | 3 |1,222 0,5 | 1,148

0,5[ 1,176 1 | 1,147/0,5{ 1,188 | 1 [1,193 [0,5] 1,196

Mpumeuanue Pexum cheMKH 3fech U B MOCJASAYIOUHX ONLITAX: H3AYUCHHE CoKg,
v =37 xe u [ = 10 sa. Tlonpaska BBoanAack no NaCl u Si, Dy, =57,3 uu, dodp =0,4 s,



Tabnutta 2

BHauenus Mexnaockocmumy pacémosuud das xaopumos 11 epynnst
(kopyrdoguaaumos) 8 npoyecce ommxcuza

06p. 6/4 Ocp. 6/5
HEX. nocje oTHKHFA |NOCTE OTHKHIA hox nocjie OTKHTA | nocjae OTHHra
npu 600° npu 800° . npu 600° npu 800°
d 1 d 1 d ! d I d ) 4 d

141 10 |14,2 | 0.5 10.83 | 9 [144 -] 0 [(41 |05 |#9:55
7,06 | 4 | 7,08 | 6 4,50 | 9 | 7,06 | 10 | 7,06 | 0,5 | 4,60
47 | 5| 47 |05 4,165 8 | 4,71 | 9 (4,7t |0,5( 4,08
B/ 3.5 15| 358 0.5 3. 8211 10 |"3.58 | &' 352 | A 3473
00,5 3,396/0,5| 3,33 | 1 |[3,349 5p | 2,895
2,820 6 | 2,825 | 2 2878 3| 2827 512,87
5 ( 2,687(0,5 (2,604 1 ]2,69) 4p | 2,695
2,583 7 | 2,585 10p |2,545| 10 [2,589 [ 10 | 2,571 10 | 2,501
2,464 8 | 2,459 5 12,464 | 5 | 2,464
2,400 4 (2,395 | 3 |2,400
, 2am it s boinan) gl Iaaggbe s 9 0780 & L2 98T s 2o a
0,5| 2,147| 1 | 2,205
0,5| 2,033(0,5| 2,079 0,5|2,064
B9 12,012 6 | 2,012] 10p |2,043| 9 [2;012| 9 | 2,008 8 {2,045
3 |1,886| 4 | 1,880 4 |1,886 | 3 | 1,889
311,825 1| 4,827 4 |1,827 | 3 | 1,830
0,5 1,732 1 | 1,752 0,5 [1,759| 4 |1,744 | 1 |1,751| 0,5 | 1,764
1 |1,665(0,5| 1,656 0,5 [1,678| 1 [1,660 | 1 | 1,665| 0,5 | 1,607
s | 1,567 0,5(1,625| 3 1,567 | 10 | 1,548| & [ 1,553
L 10 | 1,542] 9 | 1,546 1 (1,562 10 [1,543
4 | 1,508 5 | 1,507 4 (1,509 | 4 | 1,540 1 | 1,491
1 | 1,463 10p [1,453| 1 11,470 | 0,5| 1,468| 9 | 1,442
1 | 1,411 1-[1.44| 8 | 1,414
6 (1,39t( 5 | 1,388{0,5 |1,358] 5 /1,891 ) 7 |1,338
{ | 1,35¢| 2 | 4,353]| 0,5 1,256/ 0,5/1,353 | 1 | 1,354 4 | 1,362
2 11,319(0,5| 1,322 2 14,2691 & |"1,312
0,5]1,293(0,5( 1,302 1 |1,491 | 1 |1,291] 0,5 | 1,256
S b2 0 1,214 { 1478 | '3 |'1,214
1 |1,191]10,5] 1,191 1904307 A G108
=1 145 iR B B
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Buavenus mexcnaockocmunx paccmoanutd 1] zpynnet

(miopureumos) & npoyecce omucued

TabGaouna

xaopumos

3

Odp. 1728/10 OGp. 1984/1 06p. 1522/4
HCX. npu 600° npu 800° npu 600° npu 600
d I d 1 d ! d i d !
14,2 9 |43 | o 48 1 0 ks 9
4,75 10 9,81 0:5
4.75 9 4,16 0,5 |4,13 08 | 10,9 4,11 4,21 |
3 55 10 3,479 0,5 0,5 3,446
2,86 4 2,85 0,5 5 s 2 10*
2,60 9 2 2,536 | 2,53 0,9
2,475 5 2,429 2 |[2,469 8 0,5 2,400
2,411 5
2,296 5 2232 3 |2,238 oy 4 2,23 2,22 2
2,019 9 2,04 6 (2,04 5 L 2,05 2,05 3
1,82 | 5 |1.8712] 3 [1,80] 1 3 | 1,880 1,874 1
1,830 4 1,824 !
1,767 1
1,722 1
1,669 2 1,685 Q:D
1,565 | 10 1,567 15 14,5586 & 0,5 1,587 1,539 0,5
1. 528 N
1,481 1 1,458 10 (1,444 ‘0 10 1,452 1,458 10
1,396 4 1,430 0,5 2 1,440 1,430 2
1,367 0,5 1,245 0,5 1,255 0,5
1,30 | 3 1,200 0.5
1,310 0,5

* — npuMech KBapua, ocralbHble ofpasust npu 800° Aann HASHTHYHbIE NOPOMKOrPaMMBI,

WM ITHAENEBYIO CTPYKTYPY B 3aBHCHMOCTH OT MCXOJHOIO XHMH-
YeCKOr'o CcoCTaBa.

Ias npoBepkH «CTEMeHW YCTOWUWBOCTHY K HArpeBY Mbl CHSJIH
TaK:e H HHpakpacHbie crek pul OpycHTa H TalbKa (MCXOAHHE H
npu 600°). Ilo wudpakpacubM aauubM (puc. I, 2), Ha Harpe A0
600° pearnpyer TonbKo GPYCHT; CTPYKTYpa TalbKa OCTaeTcsi mpaK-
THUECKH Ge3 u3meHenusi. Konewso, B cTpyKType Xjoputa Gpycuto-
BLIH H TaJbKOBLIH C/10H, CBA3AHHBIE KPeMHe-KHCJIOPOAHLIM CJIOEM,
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Puc. 1. Hudpakpacusiii cnektp
6GpycHTa: J

2 — nocne oOTHMTa
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Puc. 2. Undpakpacublii cnekrp
T4JbKa:

I — ucxoftnoro; 2 — noche OTIKHTa NpH
~ 550°

8 npoyecce omixcuea

Tabaunua 4

Hamenenue anavenud unmencustocmeil peaekcos xa0puinog

4%

I rpynna 11 rpynna Il rpynna

’E o | ©o6p.3c | obp.8< | obp. &% | o6p. 65 | obp. 1728/10 | obp. 19641
o % .

5 o

;%é‘n. HEX ;0%14 HCX., ?0%‘; HCX. g'u%‘; HeX. '72(}6‘; HCX. éb%'; HCX . (‘510%15
001 9 10| 9 i o 0 I8 S (1 9 10 8 9 7 10
002 9 9 9 9110 4 9 10 | 10 | — | 10 =
003 9 6 9 9 9 5 8 4 8 | — 7 —
004 9 & 9 91 10 5 |10 5110 ] — | 10 —
005 S 4 5 4 6 3 10 2| — 3 -
T e T e [N (S Y A R GRS B S
007 9 3 E0D 8 9 6 9 9 9 6 9 b
060 | 10 a0 9 | 10 9.1 40 10 | 10 4 | 400 0y5

~ MOTYT pearHpoBaThb Ha HArpeB HeCKOJbKO HHBIM o0pa3oM, HO Xa-
paKTep IMIaBHBIX CBA3EH B CTPYKTYpPE XJOPHTA J0JKEH COXPAHHTBCS.

Takum oGpazom, npy 600° penTreHorpaMMbl KJIHHOXJOP-IEH-
HUHOB M KOPYHIOPHIIHTOB MEHSIOTCS He3uauutennbuo: fyp, fops

51
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veuanBaiores, / OcTanbHbix 6a3HJIbHBEIX pedeKcoB YMEHBIIAIOTCS.
Omxur npu 800° NPUBOAMT K MEPEKPHCTALIH3AUNA H o0pasoBanuio
HOBO#i (ha3el: ONHBHHA H C/I0/I0NI0J00HOr0 MHHEpana.

Tepmuueckasi 06paGoTKa TIOPHHIHTOB MO3BOJSAET HAaJeKHO OTIH-
yath HX OT NEHHHH-KIHHOXJOPOB H Kopyuaodunnutos., Ilpu 600°
ocratores auib pedaekcs: 001 u 007, npuuem /o, yculiuBaercs,
a I,,, ocnabesaer, Bce peduiekchl THNa hkl ucuesaior.

Omxur npu 800° npHBOAMT K NepekpucTalau3aiuu ¥ o6pa3oBa-
HHIO HOBOH (ha3bl: MIMHHENW H CII0A0NoA06HOr0 MUHepana.

JHTEPATYPA

1. U nga HosBa B.Il. Xnoputer. Tp. Hu-ta reon. nayk AH CCCP, Bmmn. 120,
1949,

2.Ali S.L,Brindley G. W. Thermal transformation in penninite. Proc.
heeds Phil. Lit Soc., 5, 1949.

3.Brindley G. W. (Thermal transformations in magnesian chiorites. Acta
Cryst., 3, 1949, ;

4. PeHTTeHOBCKHe MeTONBl H3yueHus H CTPYKTypa IJIHHACTHIX MuHepalios. [lox
pea. I'. Bpayuna. ®usmarrus, 1965.
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T. H. I'puropresa,
A. A. Bobp-Ceprees

PEHTTEHOTPA®NYECKOE
H3YYEHUE TEHHOJIUTOB

I*Ol'lpOC}r H3Y4YeHHHA KPHCTANJOXHMHYECKHX H MHHEPAJOTHYECKHX
0cOOEHHOCTEH JINTHEBLIX CJIIOL B HACTOSIIEE BpeMs MOCBALLEHO MHOIO

- paGor [l—10]. Ognako 10 cHX MOP HE COBCEM SICHO, KaKHE H3MeHe-

- HHA HACTYMNawT B CTPYKTVPE CJAIOA NMPH BXOJAEHHH OJHOBAJIEHTHOIO

KatuoHa Li B pewerky. JInTHeBhe CJIOAB — TEHHOMHTHl — H ABJS-

- 10TCs 1eNbI0 HacToAued paboTel.

Y Hac B pacnopfiKeHHH oKasanoch 12 06pasioB TeHHOJHTOB,
CHHTe3HPOBaHHLIX OAHMM H3 aBTopoB [2], rie Li B mepecuere Ha
KpHcTamioxuMuyeckne dopmyasl, 6uto ot 0,48 no 0,77 atoma Ha
aveiiky. IlpuBomuM KpucTannoxuMmuueckue (OpPMyJbl, pPacCuUUTaH-

~ HBI® 10 KHCJIOPOJHOMY METORY.

®f
Ku.wNan.nscan,oaMgz.asLio.mAIo.uaFeo.m [(Sia.sAIu.m) Oy0] Fl,sooﬂ,m

b5/2
Ko.MNao-1scao.uzpbu.naMgz.zaL10,51Alo.05Feo,01 X

X [(Sig,e2A10,03)O10]F1,9500,05
555

Ko,s0Nag 04Mga,s7L 10,61 I(Sia.ssAlo.n) O10] F1,0800,02

56/7
Ko,00Mga,22L10,65A 10,05 [ (Sis,esAl0,02) O10] F1,8600,14

56/8 )
Ko,78Mgs,3sLi0,65A10,02 [(Sis,eaAly,06) Os0] F1,8500,15

63/3
Ko,01Mga,25Li0,71A1s,01 [(Sis,s6Al0,07B0,07) O10] F1,0600,04

57/9 -
Ko.asNao.mMgz.sﬂL io,nFeo.oosCUo.ooe [(Sig,ea1Alo,08) Oyol F1,0600,03

54/6
Ko,84Cs0,00Ca0,01Mga, 33110, 72 [(Sia.ssmo.m) Oyo] Fy1,9300,07

54/ 5
Kn.saNao,noscao.01Ban.uo1Mg2,aaLio.n I(Sis.al-’j&]o.ns) Om] F1,9100'09

03



56/4

Kn,Bapbn,oosMgz,mLiu.?ﬁwn.uua [(Sia.u'f‘!\lﬂ.ua) Om] Fl.ﬂﬂon.nl
57/2

Ko.szNan.ongz,mLio.?sA]r:,os [(Sia.a'.'A]u,os) 0101 Fl.ssou,ol

57/3
Ky,00Mga,11L.10,77 [ (Sig,e8Alo,02) O10] F1,6400,06

HspecTHo, uto 3ameinenne nByxBajeHTHoro Mgt+ B okTasapax
Ha ofHoBaseHTHHI Lit 06s3aTeIbHO BHI30BET H3MeHeHHe TeTpasApH-
uecKHX Mo3uuui. 3amemenne niet no cxeme MgVIAIY — LiVISitV.
[MogoGuas cxema 3amellleHHs] OnpaBjaHa yCJOBHEM COXPAHEHHS 3a-
psa.

Ins Beex o6pa3nos ObH MONyueHbl Je0aerpamMMel, a Takke HyJe-
Bble DA3BePTKH BOKPVI OJHOI H3 oceill — a. Pexum cbeMKH nopoti-
KOrpamM caefytonuii: orpuabtposantoe Cu-n3ayuenue, 37 &8, 10 ma,
ckopocThb cuetynka 0,5 2pad/mun, nocrosinnast 4. Hekotopbie pent-
reHorpaMmal momeiiensl B taGa. 1. BaiicenGeprorpammel (puc. 1, 2)
nonyyeHsl Ha HeoTduabTpoBaHHoM Cu-nsnyvenun, Dy, = 60 mm.
IKCnepuMeHTalbHbIe YCIOBHS s BceX 00pas3ioB OblH OJHHAKOBbI,
Kak BHAHO H3 puc. 3. H3secTHo, uTO TNpH onpeieneHuH [0-
JUTHIOHH CAMLIM YYBCTBHTEJIBHbIM YUYacCTKOM SIBJISIETCA y4acToK OT 4
1o 2,5A. Tlo nopouikorpaMmam Bee HccseoBanHpe 06pasitbl HMEJH
noantTunuyo Moaudbukauuio IM uau 3T. Ho 1ak kak pasjenenune
ITHX TIOJHUTHIIOB Mexy coboll 1o MmopollKorpaMMmaM HeBO3MOXHO,
MBI HCTONMB30BATH METoJl pPasBepPTOK JJIsi MOHOKpucTannos. Bee uc-
ceflyeMble HaMu 06pasibl, Kak oKasaloch, UMesin nonutHmHio 1M,

H. C. Vorep u H.IL IOrcrep [16] Takse npeanosarans, uto
CHHTETHUECKHH NPOAYKT (TPEANOYTHTENBHO TI'MAPOKCHI-(IOronuT)
umeet ckopee cTpykTypy 1M, uem 3T. J1. Baoce 1 apyrue [7] B CBOHX
HCCeOBAHHAX ABOMHHKOBAHHS B CHHTeTHYeCKOM (rop-uioronuTe
obHapy»uau B ocHoBHoM 1M nonumopd, uacto cABoiiHHKOBAHHbIH
no ocu [310], a 3T nonumopd o6bluHO €can W MPHCYTCTBOBA, TO
B BHJe Nnpocnoiiky cpean ocnoBHoro 1M nomnmopda.

Yro6bl BEIACHUTH BJAHSHHE JIUTHS HA peuleTky caiof, GyleM B
JanbHEHIIEM paccMaTpHBaTh YHCTHIE (TOP-QUIOTONHT B CPABHEHHH
C TeHHOAMTaMH (cM. Tabm. 1).

H3asecTHO, uTO MHTEHCHBHOCTL peduieKCOB HAa MOPOLIKOrpaMMe H
MEKIIJIOCKOCTHbLIE PACCTOSIHUS 3aBUCSAT OT COPTA KATHOHA, 3aNOJHS-
IOIero OKTasApHUeckHe W TeTpasApHuecKHe NO3uuuH. 3aMellleHHe
Mgt* na Lit B oktasjpax n 3anosHeHue TeTPasiApHUeCKHX MO3HIHEH
NPEeHMYIIeCTBEHHO HOHAMH Si JIOJZKHBl H3MEHSITh HHTEHCHBHOCTb
peuiekcoB, TaK Kak paccenBaionlas cnocobHocTs Li B 3 pasa MeHb-
we, yvem Mg. [TockonbKy B TeTpasjapax M B OKTasipax NPOUCXOAMT
3aMellleHHe Ha MeHbIUHi Mo MOHHOMY paauycy Katuon (Li = 0,68;
Mg = 0,74; Si = 0,39; Al = 0,57), MeKNJIOCKOCTHBIE PaccTos-
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Puc. I. Baiicen6eprorpaMma HyJIeBol cJoesoil JHHHH (Top-
daoronura 3/30 soxpyr ocu 5,3 A,

AN

Puc. 2. BaiicenGeprorpaMMbl HYJICBOI CJ10€BOH JIHHHH TEHHO=
auTa 55/5 Bokpyr och 5,3 A (a); Bokpyr ocu «e» 9,2 A (6).
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Puc. 3
2 Budl
ayarpammel oGp. 3/3
. 3/30 (ﬂ) "
55/5
(®).
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Ta6auna 1
Mexcnaockocmuple paccmoAxus mexHuoAumos u gmop-ghaozonuma

O6p. 55/5 O6p. 572 O6ip. 3/30

hkl

I dagen d'renp 1 daken dreop 1 dsken d-rer:)p

001 70 110,08 19,96 59 110,10 |9,99 100 |10,04 | 9,97
002 28 | 5,00 }4,98 31 | 4,95 14,99 7 15,01 | 4,98
020 8 | 4,56 |4,567 8 | 4,50 | 4,567 | 12 | 4,58 | 4,590
110 19 | 4,53 | 4,537
021 6 | 4,13 |4,152 6 | 4,10 | 4,154 3 | 4,161 4,170
im 7 | 3,93 |3,870 7 |3,91 |3,80 i ,9001 3,911
112 17 | 3,62 (3,64 17-| 3,62 | 3,612 | 30

3

3,65 | 3,645

022 78 | 3,37 | 3,377
003 100 | 3,333) 3,324| 100 | 3,336(3,333 | 100 | 3,325| 3,325
112 37 |'3,112| 3,107| 34 | 3,116|3,116 | 54 |3, 38| 8,127
113 30 |2,802| 2,885| 31 |2,880(2,885| 44 |2,907| 2,902
023 17 | 2,688| 2,686| 17 | 2,686|2,692 2 |2,696| 2,693
130 17 | 2,608 | 2,591 | 17 | 2,605|2,598
200, 131 17 | 2,583( 2,572 17 |2,580|2,083 | 66 |2,615| 2,609
004, 202,| 11 |2,499| 2,491| 16 | 2,499|2,499 | 22 | 2,499 2,49%

131
201, 132 | 18 | 2,403| 2,392| 20 | 2,398{2,39%4 | 34 | 2,429 2,418
221 1 |2,264| 2,260 2 |2,2622,258

B 220, 203 1 |2,236] 2,241 2 | 2,243 2,240
202, 133 12 | 2,155| 2,139 | 14 | 2,147|2,143 | 31 | 2,'67| 2,161
005 44 11,999| 1,993 46 | 1,989(1,999 [ 4r | 1,994| 1,993

203, 13% 6 | 1,807 ,899

150, 241 3 |1,7%2| 1,740

204, 135 | 29 | 1,658| 1,652 25 | 1,657|1,657 | 45 | 1,664| 1,662
060 22 {4,522( 1,522( 24 {41,522{1,522 [ 40 [ 1,580( 1,530
-331 21 | 1,512] 1,541 19 |41,510]1,5.0

HUA JIOJUKHB YMEHBLIHThCS. BricKasaHHble npearnoloKeHus TNof-
. TBEPKJAAIOTCS NOPOINKOIPaMMaMi TEHHOJHTOB IPH CPABHEHHH C HO-
. pollKorpamMmami ukcToro drop-Gaoronuta (tabn. 1). Iopomkorpam-
~ Mbl 06p. 55/5 u 57/2 no cpasHeHuio ¢ nopoilkorpammoi o6p. 3/30,
. oTpaxaior, KpoMe obuiero ocsab/ieHHsi HHTEHCHBHOCTH, elle psjf

n3meneunii. Pediexc 001 y TeHHONHTOB HMeET NOHHKEHHYIO OTHOCH-
TeNIbHYI0 HHTEHCHBHOCTD N0 cparueHuio ¢ pednexcom 001 drop-duio-
rONHTa, TOTAAd KaK WHTeHCHBHOCTH peduiexca (002 yBennunsach B He-
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CKOJIBKO P
HcuesaeT y TEHHOJIMTOB.

HumencusHocms Ha passepmeax

a3. Cunbusii pedueke 022, umetoutuiics v drrop-guioronura,

Pednexcn 201, 202, 204, 060, 112, 200 no-
Huenst B HHTeHcHBHocTH. Kpome Toro, naGniofaetcsi paciiensienue
peduiexcos 200 u 060 na aBa. MeXIIOCKOCTHBIE PACCTOSHHS TaKke
3aHHIKEHBI, UTO CKa3biBaeTcsi Ha MeTpuke pemeTku. [To-Buaumomy,

TaGauuna 2

Hyaesotl caceeoll auruu gmop-
(haczonuma w MeRUOAUMA

okl

3/30°

06p.

55/9

020
021
022
023

10

3
10
10

10

10
10

k=2

040
041
042
043
044
045
046
047
048

- B =R N2 o =100

(=]
ot

—
(=]

-
Ll R )

k=4

060
061
062
063
064
065
066
067
068

[
TS

Oﬁﬂvo
o

| 5
w=

O s DI UT =

—

=8

#3MEHEHHS] Ha PEeHTreHorpaMMax He-
JAb35  TPHIHCATD  HCKJIOUHTENBHO
BAHAHHIO Li, MOCKOABKY 3aMellleHue
OH Ha F Takke ymMeHbllIaeT MexKnio-
CKOCTHHIE PACCTOSIHHS, XOTS BXOXKJe-
HHe Li B pelueTky mNpHBOJUT K elle
Gonbiemy 3awnmkenuio d. Ha pas-
BePTKAX HYJEBHIX CJIOEBbIX JIUHHI BO-
Kpyr ocd 5,3A y TeHuonnTOB Habmio-
JAIOTCST  M3MEHEeHHWS] HHTEHCHBHOCTH
peduieKkcoB Mo CpaBHEHWIO C HVJIEBOH
CJI0eBOIi  pa3eepTKoil yucToro ¢rop-
cduoronura (cm. taba. 2). Urobwl no-
Ka3ath OoJiee HArJIsiIHO 3TH H3MeHe-
HHS, Ml TIPHOETJIH K HECKONBKO Y-
polieHHOMY crnocofy OLeHKH HHTeH-
CHBHOCTH Ha pa3BepTkax. Peduiekch
021, 062 ucuesaiot, a 040, 041, 043,
044, 060, 068 ycunuBawTCH B HHTEH-
cuBHocTH, pediekc 046 ocnabasiercs.

MoHO, NO-BHAMMOMY, Mpeino-
JIOXKHTb, 410 3amellenne Mg*+ na
Li*t BHOCHT cyllecTBeHHbIE H3MEHe-
HHSl B peuleTKy.

Ilnst Beex wuccneyeMbix o6pas-
II0B HaMH ObWIH paccuuTanbl napa-
meTpel. Pacuer mpousBoamncs no
pedurekcam 003, 004, 005, 200, 112,
112, 201, 202, 204, 060 nmo mnpo-
rpaMMe, COCTABJAGHHOH ANs MallH-
Hel M-20 (taba. 3). Ilo cpaBHenuio

C UHCTHIM PTOP-(hIOrOMHTOM BCe mapamerphl 3anuxkens. Kakoil-nu6o
CBA3H MexAy sameulenneM Mgt ma Lit n napamerpom pemetku ¢
HAaM YCTAHOBHTb He yJanock. OfHaKo umeeTcsi NpsIMOJHHEHHas 3a-
BHCHMOCTb napameTpa a ot 3amentenus Mgt+ na Lit (puc. 3). ITo mepe
3aMeLeHH s B OKTa3APHUECKOM CJI0€ MPOHCXOAWT ocaallieHne HHTel-
cuBHocTH pedwiexca 001 u ysennyenne pediexca 002 (em, Taba. 1).
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Ta6auua 3
TTapasempor pewtemiu, PAcCHUMAnKbe NO ROPOUIKOSPAMME

g, | at0.003A | 50,0084 | c0,005A Bdr LiVI )
15/7 | 5,291 9,120 10,12 100°16" 0,46 1,65
55/2 | 5,275 9,114 10,132 | 100°21 0,61 1,00
55/5 | 5,245 9,132 10,147 99°59’ 0,61 1,46
56/7| 5,261 | 9,000 | 10,163 | 99°56' | 0,65 1,40
56/8 | 2,266 9,084 10,18 99°58' 0,65 0,95
63/3 | 5,243 9,070 10,159 99°46' 0,71 1,00
57/9 | 5,248 9, 144 10,119 | 100°2° 0,71 0,985
B 54/6 | 5247 9,066 10,168 | 100°2° 0,72 0,920
B 54/5 | 5245 9,072 10,181 | 100°1’ 0,74 0,80
B 56/4 | 5,243 9,120 10,149 | 100°8° 0,75 —
L 57/2 | 5242 9,132 10,145 | 100°19° 0,75 0,735
gr/3 | 5,23] 9,132 11,100 99°40° 0,77 —
3/30, 3,321 9,180 10,135 | 100°8" - —

TMpumeuanne ITpouepku 03HAHAIOT, YTO MOHOKPHCTAJNA HET.

- Hamu Onhina  npoBeleHa cheMKa MNIaCTHHOK TEHHMOJIHTOB Ha

YPC-50MIM *. HMuTeHcHBHOCTh OLEHHBANACh MO IVIOMA]H THKA, 1O
“orHomenuto K pedaexcy 003. YcranoBneno, uto oTHoWweHue /gy/fons
 IPONOPIHOHANBHO BXOkKIeHN0 Lit B okTaspuueckuii caoit (puc. 4).

Ta6nuna 4
Teopemuuecxan U IKCRePUMEHMAABHAA UHIMEHCUBHOCHTIL N0 68yM Modeaam
pewemki ca00bl 0A8 MOROKPUCMALAA
Pacuer no KoopAuHAaTaM Pacuer no KoopAHHATAM
I. T. Donnay [8] A, Pabsta [14]
00f
Jr'1'1:01:» Tsken kIsken JY1't=.|':p k- Isgken
001 39,58 41,3 24,78 20,70 19,45
002 0,92 7,9 3,24 4,11 3,72
003 62,48 100 59,7 46,81 47,2
004 6,22 14,8 7,62 0,96 6,40
005 31,79 71,88 38,04 24,55 39,12

i Mpumeuanne. Koshduunent ©& no xoopausaram I. T. Donnay pasen 0,587, no
- Koopaunatam A. Pabsta — 0,472,

* Pesum: 20 xe, 2 ma, ordunsrposannoe Cu-usiydeHne, CKOpoCTb CHeT-
yiKa 1/4 epad/mun.
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JlasHbie MOPOMIKOrpaMM H pasBepTOK MPHPOAHOro H HCKYCCTBEH-
HOro (Qrop-pnoronuTa MNOKA3LIBAIOT HACHTHYHOCTb HMX CTPYKTYP.
[To3TOMy Mbl MOMBITANHCH PACCUHTATDL TEOPETHYECKHE HHTEHCHBHOCTH
IU1si TIOPOIIKOrpaMM H MOHOKpHCTaM10B, CheMKa NpOH3BOANJAACDH

{ a1
Lop2
o
46
2 A
a,A
5,30 1 7,4 4
5,28“ 112 H
5,26 - 70
5’24W g8 1
5,22 T T T T 'l;; 0’ 6 T T T T
0,4 0,6 0,8 Li 0,4 0,6 0,8 L

Puc. 4. Tpadux aaBMCH‘i{’(')]CTH napa- Puc. 5. T padux aasucumocts [ 1//no2
metpa «a» ot Li" ", or LiV!

TPHK/BI, HE3aBHCHMO JADPYF OT Jpyra, Aisi CpaBHeHHs Opanwch
CpeAnye pe3yabTaThl Kak B C/lydae NOpPOLIKAa, TaK M B CJyyae MOHO-
Kpuctanna. Teoperuueckas HHTEHCHBHOCTb —PACCUHTHIBATACH [0
npubaukenHoit opmy.ae

2Py 1 4+ cos® 20

Sin0-cosp (A7 Mopourka);

J'rccp

1 - cos® 20
g :
Jreop~F ST (anst MonoxkpHcTanna),



- CrpykrypHble (akTopsl GbWIM pacCuHTaHbl C YYETOM XHMHUYECKOIg
cocraBa *. [IpHBeieHHe OTHOCHTENbHBLIX HWHTEHCHBHOCTEH K abCOMIOT-
HLIM MPOBEAEHO M0 H3BECTHOH (opmyJie

k. ?3Kcn ks j1-veup-

X Ta6aunga 5
F Teopemuueckue u akcnepuMeHmMaabisle 0aHHbLE NOPOUKOSPAMM
k
| hkl Ireop ke Iggen Treop Tsken Av Isken—4y
1 001 62,79 ! 99 1,76 2,31 | —0,619 | 73,24
| - -002 5,14 7,26 | 0,144 | 0,174 | —0,03 6,00
i 3 020 17,55 | 12,05 - — o 12,05
| Gy 0,46 3,00 = = = 3,00
5 110 15,01 19,3 19,3
g 111 10,82 7,26 7,26
i L) 28,29 | 30,00 30,00
f g 022 56,80 | 177,10 77,10
b 9 003 40,44 | 99,00 | 1,13 2,379 (—1,24 | 47,21
| 10 112 55,39 | 54,00 54,00
B ou 13 47,26 | 43,4 43,40
E 12 023 30,34 | 24,10 24,10
£ 43200, 131 | 84,35 | 66,10 66,10
14 113
004; 202 12,14 | 22,44 | 0,34 0,539 | —0,199 | 16,15
45 201, 132 | 88,33 | 33.8 33,8
16 202, 133 52,49 | 31,40 31,40
17 005 12,50 | 41,30 | 0.35 0,99 | —0,64 | 14,56
18 203, 1354 | 19,78 5,99 5,99
19 150, 241 5,21 2.96 2,96
20 204, 135 | 67,23 | 43,90 43,90
91 060, 331 35,67 | 41,6 41,6

TipuMeyanue. Pacuer nponssefen no KoopAuHaTam A. Pabsta [14]:

> e e
R BKCEI Teop :32‘5%; Pt

BN sKen

—

TeOp

;.
i

=1),99;

—

Tong . ki
= "I'OM » Ar= T‘raop — Taken'
| 060

* Pacuer npoBofmics Mo mporpamve, cocrapiennoii @. K. Bpycenmesnpy
(MnctntyT neopranuyeckoi xumun CO AH CCCP).
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Pacuer mpoBoguacs mno JABYM MOAEJNAM CTPYKTYpPHI: MO HAealH3Hpo-
Bannoit mozenu [laGera [14], xoraa Terpasaper o6pa3yioT HeHCKa-
KEeHHYI0 FeKCaroHaNbHYIO NMeTIo, H M0 HCKayKeHHON siyeiike, KOraa
TeTpasApsl 06pasyioT AMTpHroHanbHbLIH MoTHB [8]. Kak B cayuae
nopollkKa, Tak 4 B clyyae MOHOKPHCTa/Jla pacuyeT MPOBOAHJCSH pibi b2t
rpynnsl Cm, C*/m. Ho pnsa rpynnsl Cm pesyabTaThl pacuera B pabo-
Te HE NMPHBOJATCH H3-33 OUEHb IVIOXOH CXOAMMOCTH JaHHBIX C 3KCIie-
pumentoM. [lonpaBka Ha noriolleHHe He BBOAMJIACH, TaK KaK Mbl
paccMaTpHBaJM OTHOCHTENbHYIO HHTeHCHBHOCTb. Pesynbprarthl pacue-
Ta cM. B Tabn. 4—~6.

TaG6auwa 6
Teopemuueckue w aKcRepUMeHmMaibhvie AarHbe NOPOLIKOZPAMM
hki "Teop k-lsken Yreop Yaken Ay L ggen—AY
001 99,96 | 98,4 2,60 | 2,44 0,16 | 104,92
002 1,45 g L IR 0,179 | —0,059 4,95
020 12,14 | 11,99 11,99
- 021 0,5 2,98 ] 2,98
110 17,96 | 19,19 19,19
i 12,06 7,19 , 7,19
12 37,96 | 29,81 ok 29,81
(122 59,03 | 76,75 ‘ 76,75
003 53,98 | 98,40 | 1,44 | 2,44 | —1,02 | 57,08
112 57,75 | 53,66 : 53,66
113 43,24 | 43,19 43,19
023 22,60 | 23,99 R : 23,99
131, 200 | 93,62 | 65,59 : 65,69
113
004, 202 | 819 | 22,35 | 0,2t 0,55 | —0,345 6,80
201, 132 | 68,22 | 33,59 : 33,59
202, 133 | 72,66 | 31,19 ; 31,19
005 16,28 | 40,99 | 0,436 | 1,018 '| —0,592 | 17,60
203, 134 8,98 5,96 . 5,96
150, 241 | 0,64 2,95 2,95
204, 135 | 56,19 | 44,72 44,72
060, 331 | 38,19 | 40,24 40,24

MpuMeuanne. Pacuer npousseden no Koopausatam 1. T. Donnay [8]:

_170.39 _ o, o0
" BRE390 s %-




Pacuert flokaseiBaioT, uTo AAS MOHOKpHCTa/ANA 3Kcnepumeéi-
TaabHbIE H TEOPETHYeCKHe BEJIHYHHBLI COBNANAIOT Jyulle B C/yuyae
HAaNH3HPOBAHHON MOAENH, a ANS NOPOLIKA — B C/yyae HCKaXKeH-
HOH AuTpHTOHanbHOWH Mojenu. [lpu cpaBHeHHH [ouen M [pye ANA
MOPOIIKOIPAMM CJOHCTHIX CHJIMKATOB OCHOBHAs TPYAHOCTH — Ipe-
MMyllecTBeHHasl opuenTauus. [lostomy peduiekcnt /gy ycHIHBa-
orest, a pednexcol A0/, 0k[, 0k0 ocnabasitoress. Mel cTapanuch u3-
GexaTh OpHEHTALHH, cMemuBas oOpasell ¢ Npo6Koii, HO MOJHOCTBIO
JAKBHAHPOBATH €€ He yjlanock. JLisi KOHTPOJAS M BHECEHHS TMOMpaB-
KH Ha NPeHMYIeCTBeHHYIO OPHEHTAIHIO BOCNONb30BANHCh METOJ0M,
npetoxeHssM - bpuuaann ans kaonundtoB [6]. OTHOmMeHHe y =
== [yo/ Iz OBUIO NPHHATO 338 MHAEKC OPHEHTAlHH /s TeOpeTHue-
CKHX M 3KCMepHMeHTalbHbIX HHTencHBHocTeil. PaccuutsiBajcsi mo-
npasounblii Ko3hduuuent Ay. YuHTLIBasi €ro, Mbl BHOCHJIH MONPABKY
B [yen TIPH pacuere Joaun Ay B [sxeq 110 nponopuun. Koueuno, stor
pacuet oueHb NpHOIHKeHHBIH W Goslee pHeMIeM B TOM cayuae, Korjaa
UHCJIO PACCEHBAIOMIHX KPHCTANIHKOB BeJIHKO.

C yueToM Bcex NONpaBoK paccuuThiBancs KosdduiueHT pacxo-
AUMOCTH R: B Clyyae rekcaroHalbHOTO KOJblia, 00pa3yeMoro Ter-
pasapamu, oH nmoayuuics 32,5%, B ciyuae AUTPHIOHAJILHOIO KOJMb-
na — 24,9%. Hcxolst M3 3TOro MOXKHO, MO-BHAMMOMY, TpeNnoJo-
XHTb, YTO TETPasjpel B CTPYKType ¢rop-droronnta o6pasyorT Au-
TPHTOHAMbLHEIH MOTHB, BeckMa OMHM3KHil K reKcaroHalbHOMY.

Korna pabora 6bna yke 3aBepIuieHa, M3 MeyaTH BHIIIA CTAThbs
Y. . lonnes u X. Tokena «CTpyKTypa CHHTETHYECKOTO JHTIIEBOrO
drop-noronutar. Hawm BeBOAL 0 HeGONBIIOH AMTPHIOHANBHOCTH
KOJIblla TETPAJ/PHUECKOro CJIOSl COMMIACYIOTCH C MX - BEIBOLAMH, [10-
JIYUeHHLIMH B pe3ysbraTe JeTaabHoil paclindpoBKH CTPYKTYpPbl CHH-
TETHUECKOro JIHTHeBoro ¢rop-duoronura.

BuBoam

1. 3amemenne Mg++ na Lit B okTasipax MpHBOAMT K 3HAUHTENb-
HOMY H3MeHeHHIO pelreTkH (rop-duoronuta. [Ipoucxoaut ymenblue-
HHe MapameTpa a, HcuesaeT psifi peduieKCoB Ha HYJEBOH CJ10eBOH
JINHHH.

2. YcraHoBneHa npsAMOJHHEHAs 3aBHCHMOCTb napaMmeTpa @ oT
LiVl, a Taxxke npsMosuHeiiHas 3aBHCHMOCTb [yo,/ /40 OT LiVL,

3. Pacuer M cpaBHeHHE IKCNEPHMEHTANbHBIX H TEOPeTHYeCKHX
HHTeHCHBHOCTEH (Top-duioronnTa NOKAa3bIBAIOT, YTO HMeeTCs He-
Gonpiloe H3MEHEHHE reKcaroHaJbHOro KoJbla, o6pa3dyeMoro Terpas-
ApaMH, 10 AUTPHIOHA,

61



—
(=}

11.
. KohnlJ. A, Hatch R. A. Sinthetic mica investigation VI. X-ray and
13.
14.

@ 00 =3 . N

JHTEPATY PA

Apxunenxo ]l K., Bo6p-Cepreen A. A, Fpuropb-
esaT.H, KosaaenaJl. T. M3yueHHe CHHTETHYECKHX CJIO]l METOAAMH
pentrenorpadun 1 nappakpacHoil cnekTpockonun.— C6. «PH3uKO-XUMHYECKHE
HCCJEOBaHHA THapocTof». Yeanbunck, 1965.

.B66p-C epreen A. A. Tp. HP'HPenmera, 12, 1965.
.Tuna6ypr A. M. O6 n3oMoppHBIX 3aMelleHHsAX B JHTHeBHX caonax. Tp.

Mun. myaes, sum. 8, 1957.

.FT'una6yprA W, BepxuunC.H. O cocraBe H XHMHUYECKOH KOH-

CTPYKUHH JHTHeBEIX cliof. Tp. Mun. myaes, sun. 7, 1955.
Mosunakituc M. M, Opraunosa H. M. K Bonpocy o cocrase u
cBoiictBax cmiof. Tp. «Munepanw CCCP», Bun. 14, 1963.

.Brinkley G.W.,, Kyrstorsy S. 5. Quantitative determination of

kaolinite by x-ray diffraction. Amer. min., v. 46, 1961.

.BlossF.,,Gibbs G.V.,, Cummings D. Polimorphism and twin-

ning in synthetic fluorphlogopite. J. Geol., v. 71, Ne 5, 1963.

.Donnay .T., Donnay D.D.N.,, Tokeda X. Trioctahedral one

linear micas. Acta Cryst., v. 17, 1964,

.Lalonde R. E. x-ray diffraction data for taeniolite. Amer. min., v. 48,

Ne 1—2, 1963.

.Levinson A A. Studies in the mica group; relation ship between poli-

morphism and composition in the muscovite-lepidolite series. Amer. min.,
v. 38, Ne 1—2, 1953.

MillerJ.,J onson R.C.Thesynthesis and properties fluormica. Amer
min., v. 47, Ne 9—10, 1962.

optical data on synthetic fluorphlogopite. Amer. min., v. 40, 1955.
NodaT.,R.Roy. OH - F exchange in fluorine phlogopite. Amer. min.,
v. 41, 1956.

Pabst A. Redescription of the single laver structure of the micas. Amer.
min., v. 40, Ne 11—12, 1955.

.SmithJ.V.,, loder H.S. Experimental and theoretical studies of the
16.

mica polymorphs. Min. mag., v. 31, 1956.
loder H.S.,, Eugster H.P. Phlogopite synthesis and stability range,
Geochim et Cosmochim Acta, v. 6, 1954,



o

I'. M. Pvros

®A30BOE TIPEBPALIEHNUE
IIE3UICO/EPRAIINX BEPHIIOB
IIPH BBICOKUX TEMIIEPATYPAX

Bepunn Kak ofHH H3 NOPoJ006Pas3yIOINX MHHEPAJoB sIBJseTCs
HHTepecHLIM 0OBEeKTOM N5l HecsefloBaHuil, Tem Gonee, uto B Go/b-
IIHHCTBE CyuaeB OepHJINI COAEPIKUT 3aMeTHOe KOJMHYeCTBO 3JIeMeH-
TOB-TIPUMecei B BOABI H NpeTeHayeT ObiTh FeOXMMHYECKHM HHIHKa-
TopoM cpefnl [1]. Muorne Gepuinbl cofep:kar Le/IOYHBIE 3JeMEeHThI,
Hanpumep Cs, Na, Li, B 3HaunTeTbHOM KOJIHYECTBE.

TemneparypHoMy uayuenuio GepUINOB MNOCBALIEHH MHOTHE HC-
cnenoBauusi. Tak, B pabore A. M. I'musbypra [2] opnuchiBaloTCs pe-
3yJhTaThl NPOKAJIUBAHHA aKBaMapuHa u Oepuina, Colepkallero
mwenoud. Ilopowkorpammel 3THX 00pasioB, CHATLIE 1O NpPOKalHBa-
uus (1180°) u nocse npokanuBanus, He oO6HAPYHHUBAIOT KaAKHX-THGO
usMenennit *. Jlenaercss BbIBOA, 4TO CTPYKTYpa o0pasuoB nocie
NPOKANUBAHUST HE MeHsieTcs.

B. I'. ®eknnues [3] NpHBOJAHT CBOAKY NHTEPATYPHBIX JaHHBIX. 110
TeMnepaTypHoMy H3yuenHio GepuiiioB. BamuelnmMmu u3 HUX gBIs-
I0TCS H3MEHEHHS 1(BeTa M MoKa3aTels NpeloMIeHHs NPH HarpeBaHuH
GepuasioB fo temmepatypsl 400—1500°. B uactHocTH, flpamar [4]
H3MeHeHHe 1IBeTa CBS3HIBAET C NepexojoM 3aKHcHoro xenesa FeO
B okucHoe FeyO,.

B nocneauux paborax mo TemMmepatypHOMY H3yueHHI0 GepHJIOB
OCHOBHOE BHHMAHHE YAeNAeTcsl YAaleHHIO BOJbl U3 CTPYKTYPBL U
pasnokennio Gepusna nNpH ouyeHb BBICOKHX Temmeparypax [5]. Bau
Banbkenbypr u Yup, oCyLIeCTBHUBIIHE TI'MAPOTEPManbHbll CHHTE3
Gepuaaa, coobmaior [6], uro Gepuan B npucyrerBun H,O npu 900°
H BblllIE MeJVIEHHO pasjaraercsi ¢ obpasoBaHHeM (peHAKHTA H CTeKsa
H maasuTcsa npH 14757 ¢ c6pasoBanueM KHAKOCTH H (eHaKuTa.

Ha 111 EpeBanckoM coBelllaHHH 10 PeHTreHorpadHH MHHepalib-
Horo cuipba B 1965 r. B. B. Bakakuu n I'. M. PoioB coofuiuiau o

* TNopomxkorpammst noayuenst C. . Bepxun, MTEM AH CCCP.
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fosBACHHH HOBOH (a3l NMpH NpokanuBauuy Lesnitcogepiamux Oe-
puanoB, T. A. Coceako Takxke noarsepauaa 3tot pakt. Brnocneact-
BUH B aBTopedeparte aucceptauny (1966 r.) ona coobmmna o6 obpa-
30BaHHH HOBO# (hasbl, NPHHANIEKHOCTH KOTOPOH He ompejeneHa.

dKcnepumenTtanbHasi 4yactb. B nameii paGote npokanusaunue Oe-
PHJTOB M TOC/IEAYIOlLee HX peHTreHorpauueckoe HayueHHe 1poBo-
AMN0Ch Ha AudpakTOMeTpe.

Jlns skcnepuMenToB ObWIH B3siTHl ABa oGpasmna Gepuasnos: Ne 7,
NpaKTHUeCKH He cojepykamnil npumeceii, u C-1, cogepxauiuii 3Haul-
TespHoe KosnuecTBo Cs, Na,Li. Xumuyeckuil cocraB npHBeleH B
Tabnuue.

Xumuueckuil cocmnas Gepuanos

b
o

06p. | Si0; |ALO; | BeO [Fe:Oy | MgO | CaO | KO | Na:O | Li,O | Cs:0 | H:O [cypua

Ne 7 |65,33(17,66/.3,90| 0,82|0,0%|0,56(0,25{0,23| — | — |1,20(99,99
C1 162,17]17,49/10,88/0,08 (0,05 (0,05 0,.91,27|1,33| 4,60 1,84(99,95

[TpokanuBannck Gepuansl B MydenbHOH neun B Teuenue 2 4 npu
temnepatypax 500, 850—870, 900—910, 1000, 1200, 1300°.

B xoze pabothl okazanoch HeoGXOAMMBIM MTPOBECTH JOTION HUTE b-
Hble SKCTIEPHMEHThI 110 NPOKaNIHBaHKWI0 GepuanoB, CoJlepsKallix pas-
JIMUHBIE KOJHUECTBA 11€3Ms, a TaKie IKCMEePHMEHTbl M0 MpoKaaHBa-
HHIO MCKYCCTBEHHBIX CMeceil mopolukoB OepuisioB (B TOM uHcae H
He coflepakamiux npumeceit) u nopouka CsCl, cMemanHbiX B pasiny-
HDLIX MPONOPLHSIX.

Cvecy GepHJIOB H XJIOPHCTOTO 11€3Msl NPOKATHBANHCH NPH TeM-
nepartype 900° B Teuenue 1 «.

Pentrenorpaduueckoe HcclefoBaHHE MPOBOAHNOCH Ha AHdpak-
Tometpe ¥PC-50MM c ucnonb3oBanneM oTdHABTPOBAHHOTO MEJAHOTO
usnyvennsi (Ap, = 1,54184).

Pesynbrathl peHTreHOBCKOIO HCc/eloBalus NoKasaiH, uto (aso-
BHIiT cocTaB «le3neBoro» Gepunna C-1 ocraercst 6e3 H3MEHeHN A BIVIOTh
Ao temneparypsl 870—900°. ITocae 900° na audpaxtorpamme noss-
JAA0TCA caabbie JonoJHUTeNbHbIe JHHuN d == 3,43 kX; d = 2,41 kX,
KoTopuie uaeHTHuIMpyioTest Kak noanyuut CsAlSiO;. B Gepuane
Ne 7 nononuurenvHoit asbl He o6HApYyKeHO.

[Mockonbky maenTHhukanus obHapyKeHHOH (asbl BCero no AByM
JHUHUAM 3aTpyLHHTENbIA, ObIH NPOBEJEHEI JONOJHHTEbHbIE JKCIe-
pumentsl. [Ipokanusaune apyrux obpasuoB GepuJioB, coleprKallnx
Le31i, Tak:Ke NPUBOJWIO K MOSBACHHIO TeX XKe JHHHH, HHTeHCHB-
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HOCTb KOTOPLIX YMEHbILadach MPH YMEHbIUeHUH COJlepKAHHUS Ie3Hs
B mpobe.

Hckycetsentoe foGasnende nesusi B Buae CsCl npusoanmo K yBe-
JHUEHHIO CaMOH WHTeHCMBHOH JIHHMM noaavuuTa cd = 3,42 u
I =10 u nosienennio Apyrux Gosnee cabbix JHHMI.

ITpu mpokanuBanuy cMecell Gepu/JioB, NMOYTH He HMEIOMIMX MPH-
Meceii, ¢ nopowkoM CsCl Takxe o6paszoBbiBanach HoBas (pasa — noIy-
unT. OKasanoch, 4To NpH J0OABIEHHH XJTOPHCTOTO e3us 10 50% HH-
TEHCHBHOCTb JIHHHI NOJJIYUHTA CTaHOBHTCS OOJbille HHTEHCHBHOCTH
JUHAH Gepuisia, T. . KauecTBeHHO MOKHO FOBOPHTB O TOM, YTO NOJ-
JIVIHTA NOc/e NMpoKaJuBaHUs TakKoH cMecH oOpasyercs Ooablie, 4eMm
octaercst Gepunsa. Orciofla CTAaHOBHTCH OYEBHHBIM, YTO CTPOHTE/b-
HBIM MaTepHaJIoM 15 NOJLIVIIHTA SIBAsieTCs CTPYKTYpa YaCTHYHO pas-
pyuenHoro Gepuaia.

Hanbueiimee narpesanue g0 1000—1300° npuBoauT K yBenuye-
HHIO (poHA Au(paKTOrpaMMbl H K 00IeMY VMEHBUICHHIO HHTEHCHBHO-
cTeit auHKA cuesneBoro» Gepuina C-1. O6biunbit Gepuaa npakTH-
YyecKH ocTaeTcst Ge3 uaMenennii Bizots 1o 1300°.

MexanuaM onucanHoro npeppaimenus HemspecTeH. OHAKO 3TOT
HOBEI (DAaKT MOXKET JaTh JONOMHHTENbHEIE cBeenns 06 obpasoBanuH
1esHficofiepxKaiux GepHJJIoB.
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I'. A. I'oaybosa,
H. A. Beauuruii

N3YYEHUE TEPMUYECROTO ITOBEJEHU A
JOMOHTHUTA N o-IEOHTAP/IUTA
METOAOM UH®PAKPACHOUI
CIIERTPOCKOIINN

Wenonssosanme [EOMHTOR B KAauyeCTBE MOQJIEKVJSPHBIX CUT A7
OYHCTKH WJIM CeJIEKTHBHOTO pa3jieieHisi rasoB M xujakocrteii Tpebyer
npeiBapuTebHOr0 WX ofe3BokuBanus. [losToMy oueHb BaxHO
3HATH O MOBEJAECHHH LIEONHTOB NpH HarpeBanuu. Bnaropaps Bbinene-
w0 monexkysn H,O B ctpykType neonnta o6pasyioTcs COOTBETCTBYIO-
HHX pPa3MepoB MYCTOTHI, JOCTYMHBIE 5 OAHHX H HENOCTYNHbBIE JJis
JLPYTHX MOJIEKYJl Ta30B U KHIKOCTEdl.

HMayueHuio TepMHYECKOrD MOBEJeHHs! LEOJHTOB MOCBSILEH DS
crareit [1—8]. Pa6ora [8] ocBeimaer 3TOT BOMpOC Ha NpHMEpE Leo-
JIUTOB rpynnul Hatpoauta. B crateax [1—6] npuBogaTcst JaHHBIE O
H3YUYEHHIO TEPMHYECKOro rnoseflenus mabasnuTa, TOMCOHHTA, JAeCMHHA
MEeTOJlaMH PEeHTreHoBCKOro aHanu3a H HH(PaKpacHoil CHeKTPOCKO-
NHH,

B nacrosmeit paGore npuBoastcs peavabratel HK-cnekTpoB no-
IJIOLIEHN S JerHApaTHPOBaHHLIX NPHPOAHBIX JoMorTHTA (p. HuAbmM,
Cubupckas naarhopma CCCP) u a-neonrapauta (Kypuni, KpbiM,
CCCP). Ilannbie TePMHYECKOTO H PEHTIeHOBCKOrO aHAMKH30B 3THX 11€0-
JHTOB HMelotcs B pabGote [1].

Metoauka npurotoBienust o6pasuos. MK-cnextpsl norsomenus
JIOMOHTHTA M C-J€OHrapautTa MojyueHbl Ha ABYXJYUEBOM CIEKTpO-
doromerpe UR-10 B obnactu 400—3800 cm™ ¢ ontukoit KBr u
NaCl. O6pasusl npUroToBISVIHCL METOAOM NPECcCOBaHHS Mpo3pau-
Hbix fuckoB 3 KBr. [Mopomox KBr npeapaputenbHO npocyummBaics
B TEUEHHE HECKONLKHX uacoB npu temnepatype 400°. Hasecka uc-
clelyeMol'o MHHepasna Bo BCeX cayuasix cocrasassia b me. OTxur
JIOMOHTHTA M ct-JIEOHrapiuTa NpoBOAMJCA NpH TeMnepatypax 175,
200, 230, 260, 345, 400 n 650° no 16 « B KaxKno¥ U3 TEeMOEpaTypHLIX
TOYeK, KOTopbie Opaich 13 TepMorpaMm stix munepanos. MK-crnekr-
pbl MOIVIOUIEHHS CHUMAIHCh HEMOCPEACTBEHHO IOCIE OTKHMIa —3TO
3HAYHTENbHO VMEHbIIAeT BO3MOMKHOCTL pPerujipartaiu.,
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HK-cnekTpsl HCXOAHBIX H OTOHUKEHHBIX JOMOHTHTA H CL-IEOHIap-
ANTA NOKasakbl Ha puc. | m 2.

Pesyabrarei MK-cnextpos neraoutenusi. Cnektpul noijouieHus
JIOMOHTHTA H ci-JIeoHrapAuTa cxoinbl. OueBiino, 3amMellerHe KaTHo-
na Ca B nomonrure u K B a-neourapaure Malo CKasbiBaeTcs Ha
MK-cnextpe nornomenns. HesnaunteabHbie pasniHunsg MOMHO OT-
- MeTHTb B ¢opMe Moa0CH NOTACHIEHHS, NPHIHCHIBAEMON BaleHTHLIM
KkoneGauusam Si—O cpasu (B obaactn 1000 cxn™'): v noMoHTHTA 3Ta
- nosoca Gosee SIPKO BBIpAXKEHA, ¢ YeTKHMH JONOTHHTENbHBIMH MakK-
cuMymami. B oGmactn noraomennsi 500—800 ¢y~ pasnuuns 3a-
KA0uaoTest B HeOOJ bLIOM CJABHIE OTACNbLHLIX MOJIOC H F}aSJlH'-IHOI':[ HX
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Pic. 1. UK-cnekTpbl mor/oieHust Puc. 2. UK- cnex‘rpu NOIVIOUEHHS He™
HCXOAHOTO JIOMOHTHTA H OTOXJKEHHOro XOJHOTO O-JIEOHTADAHTA H OTOXMKeH"
npu T: Horo npu T:
I —uex.; 2— 175; 3 — 200; 4 — 230, 5 — I — mex; 2 — 76, § — 200, 4 — 230;
260, 6 — 345, 7 — 400, 8 — 650° — 260; 6 — 345; 7 — 400; 8 — 650°.
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uHTeHcHBHOCTH. Kpome Toro, a-neoHrapant oGHapykHBaer rojocy
1450 cm™!, KoTopas, no-BHAHMOMY, OOYC/JOBJI€HA MPHCYTCTBHEM He-
3HAUYMTENLHOH NpuMecH KapOoHaTHOro MHHepasa.

B ofaactn Kosebauuit Mmonekys H,O MOKHO OTMETHTE caeayloLlee.
JlomoHTHT faeT ABe nojockl noryoulenus: 1650 u 1680 cmu™ (nedop-
ManHoHHBE KoJeGaHHA) H OAHY INHPOKYIO HHTEHCHBHYIO NOJOCY
(RanentHoe koneGanne) ¢ Tpems Maxcumymamu mpn 3280, 3400,
3540 cu™'; o-meoHrapauT OOHAPYIKHBAeT OAHY TOJOCY MNOIVIOLULEHHS
npu 1680 ex™ u mwmpokyio nosnocy npu 3440 cx™t. Hanuuue y J0MOH-
THTa JBYX ZAedopmamionublx uactor H,O u [ONONMHATENBHBIX MaK-
CHMYMOB Ha MOJIOCE BaJIEHTHBIX KoseOaHHH CBHAETENbCTBYET, Ove-
BHJIHO, O TOM, uTO MosieKyJbl Hy,O 3aHAMAIOT pasinuHble NoioKeHHs
B CTPYKTYpe JoMoHTHTA. [To-BUAMMOMY, Onpele/eHHYIO POJib HIPAIOT
Takxke Katuonsl Ca (B omontute) 1 K, Na (8 a-neourapaure).

[ToBeeHie JOMOHTHTA H o-IEOHTApANTA MPH HATPEBaHHH MOZKHO
npocaeauts no MK-cnexrpam nornomenust (cM. puc. 1, 2). Temmnepa-
Typa 175° ne MeHsieT xapaxTepa ceKTpaJIOMOHTHTA, MOJOCHI MOIJIO-
IIEHHS] CTAHOBATCH SPKO BbIpaXKEHHBLIMH, B OCOOEHHOCTH JOMNOJHH-
TeJlbHbIE MaKCHMYMbI MOJOCHL BaleHTHOTO Kosebanusi Si—O cBasu.
BosmoxuG, npu 310l TeMnepaType yjansiercd Boja, aficopOupoBaH-
Hasi MOBEPXHOCTHIO IIEOTHTA, H ee yjaleHHe Kak OyATo CHUMaeT «Ie-
JIeHy», OTYero CneKkTp cTaHoBuTcs Gonee yerkuM. [Ipu Temmepatype
230° MK-cnekTp JOMOHTHTa OOHApYKHBaeT JAOMOJHHTEIbHBIH Mak-
CHMYM moryomenus: Ha mojoce 450 cx™ (nedopmanuoHHoe Komeba-
uue Si—O casu). [Tonockl gedopManEOHHOTO H BaleHTHOro Kojeba-
Hui H,O yMeHblIaioTcst M0 HHTEHCHBHOCTH, 4TO TOBOPHT 00 yXxoje
HEKOTOPOro KOJHYECTBA MOJIEKYJ BOABI H3 CTPYKTYPhL. 3HAUHTE/IbHblE
H3MeHeHHs B CIIEKTPe HACTYmaioT npu teMieparype 345° u Gonee sgpKo
BeipazkeHs! npu 400 u 465°: nosoca nornowenus 450 cx™ pacuenns-
ercst ¢ ofpasopanueM ABYX MakcuMmymoB mpu 415 u 460 cu™®. Ha
pPeHTreHorpamMme JIOMOHTHTA npH 345° nosiBasercs psi HOBHIX ped-
JIEKCOB, KOTOpEIE YCJOBHO I[IPHIHCHIBAIOTCS HOBOH MoAH(pHKAIHH
JIOMOHTHTA. 310 MoATBepKAaercs Temu uiMereHuamu B HMK-cnext-
pe, KoTopsle HabarofaOTes Takxe npH Temmepatype 345°. Ilpu 400°
noJioca BeJIeHTHOTO Kojebauust Si—O CBA3M CTAHOBHTCSH KPYIVIOH»,
HCUe3ai0T JOMOJIHHTEJbHbIE MAaKCHMYMbl morsomeHunst. MuTeHcus-
HOCTH MoJoc aepopManuoHHOro U BaseutHoro kKoneGaunii H,O 3ua-
YHTEJBHO YMeHblIHIach, a npH 650° 3TH mosock OTCYTCTBYIOT.

N3 cpaBuenus MK-cnekTpoB norsomenys JOMOHTHTA, OTOXKIKEH-
HOTO B PasiMuHbIX TEMAEPATYypHBIX TOUKAaxX, MOXKHO CKa3aTh, YTO MO-
aekyanl H,O, 3anuMasomue pasinusble MOJNOKEHHS B CTPYKTYpe,
YAansoTCA B ONpeAeNeHHBIX TeMmepaTypHeix HHTepBanax. Heko-
Topoe KoauuecTBo Monekyan H,O sujensiercs fo 345°. 3naunteln-
Hbix uaMeHenu#i B MK-cnektpe He nabmiopaetcs. Jlanbuefinee ro-
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BHIlIIEHHE TeMnepatypbl (345, 400°) BbI3LIBaeT yMeHbIIEHHE HHTEHCHB-
HOCTH moJioc norsiomenus H,O, a Takike nosiBieHne HOBBIX MOJOC B
obnact Konebauuit Kapkaca.

o-JleoHrapaut Bener ceGst NpH HarpeBaHWM HHaAue, YeM JIOMOH-
THT. M3menenns B MK-cnektpe mornouerns a-JeoHrapanTa Hacry-
naioT panblie, npu temneparype 175°. [lpu 200 u 230° nonoca jge-
dopMannontoro konebauusi H,O yMeHbIaeTcss no HHTEHCHBHOCTH H
o6HapyXKHBaeT JONOJIHHTebHBIH MakcumyM npu 1645cn™, a B obna-
ctH 600—800 cu™ nosBAAIOTCS HOBBIE MOJOCH MOTJIOMIEHHS (CM.
pHc. 2), KoTopble cTaHoBsiTcs Gosee HMHTeHCHBHBIMH mpu 260°. Co-
I712CHO PEHTIeHOBCKHM JaHHKIM, TNPH 3TOfl TeMnepaTtype nosiBisercs
HOBasl MofndHKauus o-necHrapanta. Ha pentrenorpamme nosiBasior-
CA HOBHE pefWiexkchl, a HEKOTOpbie HCYe3aloT, B T. Y. JlaXe CHJbHbIH
pedaeke 9,83A. Cnexyer oTMETHTB, UTO Mojioca norouenns 610 ex™
cTaHOBHTCA Gojiee HHTEHCHBHOH C MOBBIIEHHEM TeMIepaTyphl Harpe-
BaHudA, a nonoca 780 cx™ ofHapyKuBaeT NONONHWTENbHbIA MaKCH-
mMyM npu 800 cum™, Kotophlil nosiBnsiercss npu Temmeparype 265°.
HaOGmioaetcsi nsmenenne (bOpMBI NOJOCH, TPHMHCHLIBAEMOH BaJIeHT-
HEIM KoneGanusMm Si—O cBfA3H: HEKOTOPHIE JOMONHHTENbHbBIE MakK-
cuMyMbl ucuesaioT. [Tosoca norsomennst 1450 cm™ coxpausercs
BI10Th 10 400°, a npu Temnepartype 650° oHa B cneKkTpe MOIVIOLIEHH
OTCYTCTBYET.

[Tonyuennsie fanHble MO3BOMSIOT Cle/ATh BBIBOJA O Pa3IHUHOM
TEPMHYECKOM MOBENEHHH JIOMOHTHTA H o-JIEOHTApPAMTA.

Hesnauntenbuble H3MeHEHHS B CMEKTPax JIOMOHTHTA M O-JIeOH-
rapauTa Npy CPaBHUTENbHO HH3KHX TeMTNepaTypax CBHIAETeJbCTBYIOT
0 TOM, YTO B 9TOM HHTepBase Boijensiorcs Monekyas H,O, umeomue
MeHee NPOYHble XUMHUECKHe CBA3H. MOXKHO NPeAnoNoKUTh, YTO STH
MOJIEKYJIBl HAXOAATCHA Ha GOMBLIOM DPACCTOSHWHM OT KaTHOHA. 3HAUH-
TeJIbHOE YMeHbllleHHe HHTeHCHBHOCTH nosoc nornouenns H.O u mo-
sIBJIEHHE HOBEIX Tojioc B oOdacTH Kojebannii Kapkaca oGbscHAeTCS
yaajenuem mosnexysa H,O ¢ Gonee npouyHbIMH XHMHYECKHMH CBA3AMH
H HapylleHHeM KPHCTAIJIHYeCKoli pelleTKH JIOMOHTHTA H ¢.-JIeOHrap-
auta. Bonee Bhicokas temMmepatypa nosiBeHHs HOBOH MOAH(HKaUHH
JIOMOHTHTa O6ycJoBlNeHa, BeposiTHO, Gonblled sHeprueld KaTHOH —
H,O cBsizu, uem B a-neonrapaure.

Cymmupys nosyueHHbE JaHHBEIE, MOMHO CKa3aTh, UTO Bhile/IeHHE
monekysa H,O nmpu HarpeBaHHH JIOMOHTHTA H G-IEOHTApJAHTA MPHBO-
IUT K JehopManuu WX KPUCTANAWUECKON PelleTKH, IPHUeM Y o-IeoH-
rapuTa oHa Hactynaet npu Gosiee HH3KOIl TeMmepaType, YeM Y Jio-
MOHTHTA.
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T

HCCAEJOBAHUE AIIATHTA
PA3ANYHOTO TEHE3UCA
METO/J0M AJAEKRTPOHHOTO
IMAPAMATHUTHOTO PE3OHAHCA

. Anam"r, O H 13 Hanbosee pacnpocTpaHeHHHX MIHEPAJOB, COAepP-
Hamnx gocdop, ABAFETCS Ype3BbyaHHO pasHooOpa3HBIM M0 reHe3n-
‘CV: OH BCTpeyaeTcsi B BHJE aKIECCOPHOrO MHHepana B PasiHYHLIX
THTIAX MOPoJA, oOpa3yercs Ha Bcex 3Tanax rHApoTepMalbHOro H mer-
MaTHTOBOTO MPOLECCOB, B CTAlHI0 THIEpreHe3a, a TakXKe NMpH pas-
JIHUHBIX Mpoleccax MeTacoMaTto3a. B cBA3M ¢ 3THM YKe MHOTO JieT
pasnHuHbBe HecqenoBaTesin ofpaiawnT BHHMaHHe Ha T€ WIH HHbe ero
CBOHCTBA, H3MEHSIOUIHECH B 3aBHCHMOCTH OT ycJoBuii o6pasoBaHns.
B kauectBe THIOMOpPgHOrO MHHEpana anaTHT OTMeYa/ICs B H3BECTHOM
«Kypce munepanoruu», Bbimemuem B 1936 r. moa pepakumefi
A. K. Boaasipesa [1]. A. E. ®epeman [2] Takke nojuepkuBan TH-
noMopgHbIil Xapakrep anaTiTa, ocoGeHHOCTH ero 1eeTa 1 (popMbl KpH-
ctanyioB. [lo3xe or BHeNIHHX, Jerko Gpocawouiuxes B r71asa npusua-
KOB anaTHTa CTalH NepPeXOAHTh K BHISICHEHHIO CBA3H XMMHUECKOTO
COCTaBa C YCIOBHSIMH ero obpasoBapns [3—6].
TunomopdHsle npH3Hakn anaTiTa OTPaXKaoT Te WJIH HHbLIE CTOPO-
Hbl CJIOXKHOTO KOMIJIEKCA YCNOBHI Npolecca ero KpHCTalTH3alnm:
cpejy, TeMneparypy, AaBleHue, BO3MOMKHbIE UX W3MEHEHHs BO Bpe-
MeHH H Jp. YuHThIEaf MHOrooGpasue YCJIOBHH H GONBIIOE YHCIO Of-
HOBPEMEHHO JIeHCTBYIOUIMX (HakTOPOB B MOMEHT KPHCTAJIH3AINH Be-
11ecTBa, MOXKHO NPEANoJNararh, 4To BhIABAEHHEe THNIOMOP(HBIX ocoben-
HOCTell anatWTa, KakK, BMpoueM, W JAPYIHX MHHepanoB, ue OyJeT
HMeTh YHHBepCalbHBIX penieHnii. [lepcnekTHBHEIM NOAXOAOM K JaH-
HOH 3ajaye mpejcTaplseTcs TPHBIEYCHHE (H3NKO-XHMHYECKHX Me-
TOJAOB CPABHHTENBLHOIO HCCIEZOBAHNS CTPYKTYPHBHIX OcoberHocTeit
pPasHOBHAHOCTEHl OJHOTO H TOTO JKe MHHEpPalorHYeckOoro psiia, a Tak-
Ke Haauuue MaTepHana, JOCTATOYHOIO /sl MPOBEJeHHS CTATHCTHYE-
cKoit 06paGoTKH.
ITonuiTKOM MOCTAHOBKH HecneloBaHHsl B YKa3saHHOM INIaHE H siB-
JISleTCH MpeLnpHHATOE HAMH H3yueHHe MeTOJIOM 3JIeKTPOHHOro mapa-
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MaruuTHOro pesonanca (II1P) anaruta, nmoaoGpaHHOrO M3 MecTo-
POKAEHHI ¢ PAa3THUYHBIMH YCJAOBHSMH MHHEPal006pa3oBaHus.

Anamr Ca; (POy),F [7] kpucraanusayercs B rekcaroHalbHO#
CHHIOHHH, CHMMeTpHsi eauunuHoil suefiku Cgy — P6y/m. Snemen-
TapHas sueitka cofepxut 2 [Ca; (PO,),F1. Aunonn F~ pacnonaraiores
Ha ocu 6y, oOpasysa HenpepeIBHLIE [1eMOYKH (KOJOHKH). KaTHoHHI
Ca®t 3anumaioT B siyeiike ABosikoe mosoxkenre. Yernipe Ca*t, pacno-
JIOKEHHBIE HA TPOHHBLIX TOBOPOTHBIX OCSX, OKPYIKEHBI J€BATHIO HOHa-
mu O*7, o6pa3ys KoopauHauHoHHbIH KoMmieke CaOg, ocb CHMMETpHH
Cy kKoToporo mapamnenbHa ocH 6, Ocranbibie wects HoHOB Ca®t
pacnonoAeHs CHMMETPHUHO 0KOO oceli 6;, 06pa3yst KOOpAHHAIHOH-
Hele kommyeken CaO,F, He nmeroliie 3meMeHToB cuMMeTpHu. B ectect-
BEHHBIX Pa3HOBHAHOCTAX amaTuTa KaTHouel Ca MOIYT 3aMellaTbesi
Ha Sr, Mn, TR, anuonsl F~ — na Cl, OH; [PO,] — na [CO,F] u'r. a.

B Hactosmeii pabote HccnesoBano okoso 60 KpHCTANIHUECKHK
H NONUKpHCTaNIHYeckux oOpasnos anatuta U3 marepuanos 3. B. Ba-
cunbeBoii 1 A. A. Tomosukosa. MccenoBanusi BeIHCH Ha pajiHo-
cnexktpomerpe P3 1301 npu xomnathoii remnepartype. Hixxe pacemot-
penbl HauGosnee XapakTepHBie M 4acTo BCTPEYalolHecs B amaThTax
cniektpsl AP Mn*t u HeKoTOpHIX Ae(eKTOB MX KPHCTaNNHYECKOH
PeIleTKH.

Crnektper 3MP Mn®>*. B anatute naGaofaioTcs ABa THNA CHEKT-
pop DIIP Mn®* B cooTBeTcTBHH € BO3MOMKHLIM 3amelieHHeM Ca®t
Ha Mn?* B nByx koopaunaumonubix Kommiekcax CaO, u CaO4F.
Bo Bcex uccnenoBannbix o0pasunax oTMeueHbl 3aMellleHHst B 0GoHX
KOOPAHHALMOHHBLIX KOMIIEKCAaX, NPHUYEM BO3MOMKHBI PAa3JIHuHbIE KO-
JHUECTBEHHbIE COOTHOIIEHHSI 3THX 3amemennii. Ha puc. | npen-
crapieH nepBull THn cnektpa Mn**, samematouiero Ca B CaOy B Mo-
HOKpHCTalnax anaruta w3 mectropoxiaenns Cnaskos (UCCP), conep-
xanue Mn ~ 1,5% *. Ilas Mn?+ (31eKTpoHHbIi _CTH & ="8]c
anepubiii cui [ = 5/y) cnextp AP npu H || ¢ (H — Bektop Ha-
NPSAKEHHOCTH MAarHHTHOTO NOJs, € — IVaBHAs KpHCTaworpadH-
yeckKast OCb) COCTOMT M3 nsATtH rpynn ammnit (4, By, B,, Cy, C,) no
eCTb B Ka)Aoi (cM. puc. 1, a). Ilpu opuenranmu H _| ccnekTp coCTOHT
M3 TeX JKe MATH IPynn JuHuil, HO Gosnee cxKart mo wkane noas H
(em. puc. 1, 6). Bpaulenue Kpucrtajia BOKPYT OCH ¢ He cMelllaeT Jiu-
HHil CneKkTpa. YKasaHuble CBOHCTBA CHMMETPHH XapakTepHbl A
nojoxkeunss Mn*t B koopauuaunonsom xommaekce CaQgy, ans KoTo-
POro OChb 3JIE€KTPHUECKOTO MOJsi TPHroHalabHo# cummerpun G || c.

Ananoruudeiii cnektp Mn®*t mabmioflaerci B MOHOKpHCTaNJax
anaTuTa M3 MecTOpoxKieHHS BuimHeBnie ropwel (Ypan) (copepiKanue

* Conepxanne Mn*™ ouennpanock mo cnekrpam SI1P 1 npuBeneno B Bec. %,
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Mn ~0,5%) ¢ 1oii pasunueir, yto B opuentauuu H 1 ¢ ans 3tux
06pasioB NpPOSABAAETCH TONBKO HeHTpaibHast rpynna ausuii  (4),
COOTBETCTBYlOMAA Nepexofam (+ /3 ——1/,). aunslii cnektp je-
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Puc. 1. Cnexip 3IIP Mn®", sameulenne B KOOPAHHAHOHHBIX KOMIJIEKCAX CaO,.
AnaTut (MOHOKPHCTA/) H3 MECTOPOKICHHS Cnaskos, UCCP.

OpueHTauny 3feck ¥ Ha puc. 2, 3, 4, 6: ﬁ[]c (a) u H_I_ ¢ (6).

1a/1bHO HecaefloBal B pabote [8], a takme [9], [10] u uutepnpers-
POBaH € TIOMOIUIBIO CHNHHIAMHJABTCHHANA

0= g BH:S:+,B(H:Se + HyS,) + -+ K03+ L0 +
+ 55 003+ A1, + B (Sde + S,1,) (1)




¢ napamerpamu: gy =g = 2,0011 4 0,0005, b3 = 434,2 -+ 0,5 ac,

$=15405 2, 83=0-1-052, A=0925-4+05z, B =
= 94,2 4 0,5 2c. CnekTpsl 0T Mn** B KOOpAHHAIHOHHBIX KOMILIEK-
cax CaOyIF ansi stux 06pasnoB oueHb cJ1abbl.

FMHMH—

L 1 J
Tudp, vt 1 A
I P.‘u\"l AI I L 1 I rf'aﬂ.‘ 1 1 1 1 i 1

38 3,4 TN S g a2 Hiks

Puc. 2. Cnektp 3P Mn®*, 3amemenne B KOOPAHHALHOHHBIX KOMIIEKCAX
CaOy u CaQgF. AnatHT (MOHOKpHCTaJ) H3 MecTopomkaenus Cuosnka
{(3acaiikanse).

Bropoit Tun cnektpa Mn** uceneloBan Ha MOHOKpHCTaNIaX arna-
THTa M3 Mecrtopoxienust Chmioisinka (3abaiikanbe) ¢ cofepKaHHeM
Mn ~ 0.01%. Ha puc. 2 npuBellenbl CIEKTPhl LEHTPATLHBIX Cepuil
Mn2* npy opuentaunsix H |cw H | c. BrnepBoMcayuae KpoMe HeH H-
TEHCHBHOTO CMeKTPa JlepeKTOB BHAHA LleHTpanbpHast cepus (A) cnektpa
Mn*+ B koopauHanmonHom Kommiaexce CaO,. st opuenraunu H | ¢
HMEITCSl JIBa HaKJaJbiBalOUMXCS CleKTpa HEHTPaldbHEIX Cepuil
Mn**, oGosnavenusix A u A'.
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Cnextp A’ coctout u3 6 map aunuit. Bpamenune kpucrania Bokpyr
OCH ¢ B YKa3aHHOH OpHEHTALHH CYIIECTBEHHO H3MeHsieT cnekTp A,
JKCTpeManbHOe MojioKeHne JHHHI (M. pHc. 2) noBTOpAETcs yepes
Kaxable 60°, T. e. uMeeTCs lIeCTb MONTOXKEHHH KOMMJeKca, TpH M3
KOTOPBIX MArHHTHO HE3KBHBaJeHTHH. B nNpomMexyTOYHBIX opueH-
TaUUAX CHEKTP YCIOKHSIETCH.

a : &

A
e e i o | A

ludp. | rudp.

L 1 Il

J,8 3,4 H, Ka 3,4 3,0 H,Ka

Puc. 3. Cnexrp 3[P Mn®*, s3ameulenne B Koopanua-
uuonHbIX Komiiekcax CaOg u CaOgF. Anarut (Mono-
KpPHCTa/) U3 MecTopomKaeHus XuGnHbL

B COOTBETCTBHH CO CTPOEHHEM 3JIEMEHTAPHOH sueHKH anatura
criekTp A’ MoxKeT ObiTh OTOKAECTBJIEH €O cnekTpom Mn**, 3ameniaio-
mum Ca?t B koopaunaumoHHbIX Komrekcax CaOyF. IlapHee munuu
BO3HHKAIOT B pe3yJbTaTe <«CYNepCBEPXTOHKOrO» B3aHMOJEHCTBHS
noroB Mn*t ¢ sizpamu (ropa, umeiomumu ey / = Y/, (KoHcTaHTa
CBEPXTOHKOIO B3anMojieficTBus ¢ sapoM ¢ropa Ap = 17 ec).

Cnextp A siBAsieTcs lleHTpanbHO# cepueit auuuii Mn*+ B Koopau-
wanpornuom kommaexce CaQ,. Murencusnocty cnektpor A u A'B fau-
HbIX 00Opasuax (cM. puc. 2) HMelOT MpHMepHO OAMHAKOBBIH MOPSIIOK.
Ilns cpaBHeHHsi Ha puC. 3 TMpHBeleHbl CneKTpsl Mn®** mpu Tex e
OpHEHTaUHAX ANS MOHOKPHCTAJJIa amaTHTa H3 MecTOpoxieHHs XH-
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Gunbl (cozepmxanne Mn ~ 0,04%). B stom ofpasiue Takxke HMeIOTCS
nBa cniektpa 4 u A’, mpuuem BTOpOii MeHee HHTEHCHBEH, UeM MepBHIit',
Wcenenosanne MOHOKpPUCTAANOB anatuta nokasano, uto Mn*t mo-

(udp.

i 1 1 1 1 1 Il I

1 - 1 1
g6 T2 TR P ED s e

e | | EET ' | 1 I 1

1
56 &2 48 44 40

Puc. 4. Cnekrp 3P Mn?t,
3aMellleHHe B KOOPJHHAIHOH-
HEIX xomnnexcax CaQy Ama-
THT_H3 MeCTOpoXKAeHHA [[Kuaa.
: Jlunus I 3gece u ma puc. 5 —
3TaNloHHAA JIHHHA JAHOHHAJI-
NHKPHITHADA3HIA,

ket 3amemiath Ca’t, kak
VKasblBAJOCh  BBIIE, B
000HX KOOpAHHALHOHHLIX
KOMIJIEKCaX, NPHYEM NpH
TMOBHILIEHHOM COAEPKAHHH
Mn nabnofaetcs samelie-
HHEe IIPEeHMYIIECTBEHHO B
koMmuekcax CaO,.
He wmenee uHTepeceH
BOIIPOC O APYTrHX 0cobeH-
HOCTSIX BXOKAeHHs Mn2t
e R S AR B CTPYKTYpy amaTHTa.
¥4 - 28 % - 22 1,0 Hxs  DBIWIO 3aMEUEHO, YTO B
OOJIBILIH HCTBE cJ1yuaes
Mn®t, BeposiTHO, BXOIHT B CTPYKTYpPY paBHOMEpPHO H B ofpas-
nax HaOMIONaloTCsl BbllIEOMHCAHHbIE cnekTphl. B ocobyio rpymmy
BHIIASIIOTCS anaTuThl ¢ GonbluuM comepxxanueM Mn*t (> 1%). Ha
puc. 4 npexctaBiens cnektpsl 1P Mn*+ B anatyTe H3 MecTopoX/e-

Hus [>xuja npu opuenTauusx i ||cu H | ¢ (0o JaHHBIM XHMHYeCKOIO
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aHanusa B 3THX obpasuax copepxanue MnO cocrasnser ~ 2,1%).
Ilnst nepBoit opueHTamuu (cM. puc. 4,a) CNEKTP COCTOUT U3 MATH LUK~
POKHX JIHHHMIl, HA KamJyI0 M3 KOTOpPHIX HakjaajbiBaetcsi 6 Y3KHX.
B opuenraunn H |_c (cm. puc. 4,0) Bech cniekp Gosee cxaT no iKane
nosst H u cooTBeTCTBEHHO XY:Ke paspened. YacTts crnekrpa, coCTos-
mas u3 30 y3KHX JHHHIL, TOXKAECTBeHHA cnekTpy Mn*t B Koopauua-
mponHblx Kommaekcax CaOg (cMm. puc. 1, a). Ouenka cojepkanus
Mn*+ nas sroit wactu coektpa IIIP noayuena pasuoft 0,05%. Bro-
pasi yacTh CHNEKTpa — NATh IHPOKHX JHHHH — 1O CBOEMY NOJIOXKe-
HHIO M YIVIOBOH 3aBHCHMOCTH COOTBETCTBYeT TOHKOH CTPYKType
cnektpa Mn** B KoopauHauMoHHBIX KoMmiekcax CaQ,. Yumpeunue
3THX JIMHHI M OTCYTCTBHE CBEPXTOHKOH CTPYKTYpbl CNeKTpa, Bo3-
MOZKHO, BBI3BAHO Ha/NHuMeM CHJBHOrO AHIMOJbL-AHIONBHOIO B3aHMO-
AefiCTBHSI, BO3HHKILIEro B Pe3yJbTaTe TOrO, YyTO yacTh WoxoB Mn*+
BXOAHT B CTPYKTYPY anaTHTa HepaBHOMEpPHO, «06JacTAMH» C MOBBI-
WeHHOI JNOKalbHOH KoHueHTpauueii. [IpoBecTH OLEHKY collepKaHHs
Mn*t ang stofi wacTH cmeKTpa 3aTPYAHHTENBHO M3-33 CJOMKHOCTH
yueta B3aMMOJEHCTBHSI MeX]y mMapamMarHuTHbIMH HoHamu Mn. Ta-
KHM oGpa3oM, B 3THX 00pa3suax ToJdbKo HeGOMBNIas yacTh HOHOB
Mn** paBHoMepHO pacnpejenena Mo ofbeMy KPHCTANA W COOTBETCT-
BeHHO ompefensieT oObMHBIT crekTp Mn®t B KoopAMHAUHOHHBIX
Kommiekcax CaQ,.

H3yueHne nonuKpHCTaNIHYecKHX o0pasioB amaTHTa, K KOTO-
PBIM OTHOCHJIOCH GOMBIIMHCTBO HMelOMMXcH Yy Hac 00pasuoB, Mo-
Kasano, uto no cnekrpaM SIIP Mn®** B GonblIHHCTBE C1y4yaeB MOXK-
HO MPOM3BECTH OlEHKH cofep:anus Mn®", a Takme onpeensith
Hanuuke Jn6o orcyterBHe Mn** B KOOpAHHAIMOHHBIX KOMIIEKCax
CaO4F. Ha puc. 5 npeacrasiensl cnekTpsl DINP nomukpucra€iu-
YecKHX 00pasloB PACCMOTPEHHHIX Bbllle AMATUTOB.

Ins anatuta u3 Mecropoxienust CrnaBkoB (cMm. puc. 5, @), rae
npeobnagaonpm ABasercs samemienne Mn** B xommaexcax CaQ,,
HaGaiofaeTcsl 1EHTPaAbHAs CepHA JHHUE OT 3TOTO KOMmJIekca ¢
XapakTepHLIM [O/I0JKEHHEM JIHHHH 3TaJOHHOTO pajuKana JAH(pHHHI-
NMHKPHATHAPasHaa [ MexAy uyeTBepTodl M msAToi JHHHAMH Mn?*"
(MeHee HHTEHCHBHbIE JMHHUH 0OYCIOBJEHH!l fepexofamu GOKOBHIX
cepuit cmektpa Mn**). Cnektp IIP Mn?** pgas obpasua c TeM e
THIOM 3aMellieHHs, HO ¢ MeHblIell KoHIeHTpauHei Mn (anaTHT H3
MeCTOpOK/eHHsI BHIIHeBble Trophl, Ypaln) TakmKe COCTOMT W3 LEH-
TPaNbHOH CEePHH C COOTBETCTBYIOIMM TOJIOXKEHHEM pajHkana JIH-
buHUAMHKPHIATHAPasHaa (cM. puc. 5, 6). Heckonbko HHOM Xapak-
Tep uMeloT crnektpel 1P Mn** gna obpasuos, rtae HaGmwopaercs
3amemiedie Mn®** B 060HX KOOpAMHAUHOHHBIX KoMmiekcax. Ha
puc. 5, ¢ npeacrasned cnektp D[P gaa anatTiTa M3 MecTOpOXKe-
Hust XuOHHBI, TA€ HMeeTcs CfeKTp UeHTpanbHoW cepun Mn®** B
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a 3
1
7
I
(Fee = Peled
A
1 1 1 | 1 1 1 1 2 1 1 1 1 X
4,0 3,6 3,2 2,8 H,n3 3,4 3,0 H,n3
-4 2
7
/
_,/WL
1 1 1 i
A

] 1 1 e 1 1 1 1 o=

1 1
34 30Hns 58 4,6 34 2,2 Hus

Puc. 5.Cnexrpe STTP Mn®* B no/HKpHCTALIHYeCKHX 00pa3uaX amnaTuTa:

a — 3aMellleHHEe B KOOPAMHANHOHHBIX KoMnuekcax CaQ,. O6pasen

H3 mecropomfgenus Caaekoe, UCCP; 6 — 3ameuleliié B KoOpAu-

HauHOHHBIX KoMnaekcax CaQ,. OGpaszen H2 MecTopOXAeHAs Bui-

HEBbLIE rophl; 8 — 3aMelleHHe B KOODAHHAUHOHHbIX KOMIJiekcaX CaOy

H CaOzF. O6pasen H3 MecTopoxaeHHs XHOGHHH; 2 — 3aMedleHHe

B KOODAHHAUHOHHBIX KoMIaekcax Ca0O,. OGpazeny H3 MecTOpPOXK-
Aennsn JIxuja.

kommiaekcax CaO,, a Takie JONOJNHHTEJNbHbIE JHHHH, HaK/Aalbl-
BalolHecs Ha 3TOT CIeKTp, KoTopble cooTBercTByloT Mn** B CaOg4F.
[lo AuHuK 2, HHTEHCHBHOCTb KOTOPOH NPONOPUMOHAIBHA WHTEHCHB-
HoctH Mn** B CaOgF, moxkuo cymute o Hannyun Mn®** B CaOgF B me-
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caeayeMeix oGpasmax. (IlBe HHTEHCHBHBIE JIHHHH B ILIEHTPE CHEKT-
pa — JHHHH TapaMarHHTHBIX HeHTpoB.) Cnektp D[P Mn** moan-
KPHCTAJJIHYECKOro anatuta u3 Mectopoxaennn Cuioganka He
npeicTaBJdeH H3-3a Majloro cofepanus Mn®** B sTHX ofpasuax.

Jlnst monmkpHeTalnnyecKHX oO6pasuoB ¢ NOBBLIMIEHHBIM COJEPIKa-
nuem Mn cnektp 2I1P Mn* cocTonT M3 OAHHOYHON HHTEHCHBHON 1il-
pokoit auunn ¢ g = 2,00 (cMm. puc. 5, 2). DTOT cnekTp XapakrtepeH
Al5l anaTuTa, uMerolllero ocobeHnocTH Bxoxaenns Mn B cTpykTypYy,
paccMOTpeHHble Bhlllle Ha NPHMEPE amaTHTa M3 MECTOPOMKAeHHS
Tixuna.

Kpome onuicanupix Brime cnektpoB Mn’*, B anatute nabmionaior-
cA pasHooGpasHble CNEKTPbl NapaMarduTHeIX JedekroB. B Hacros-
mweit paGorte paccMOTpeHbl Haubnee pacmpocTpaHeHHble HX THMB,
#asBauunie yeaosuo [y, M., A, s

Mapamaruutusiii fedekr I ,. Cnexrpot [P nedexra /I, npexcras-
JeHbl HA TIpUMepe anaTHTa W3 MecTopoxjiennst XoBaxch (pruc. 6).
B Mounokpucranine npu opuentauns H || ¢ (eMm. puc. 6, a) cnektp /[,
COCTOMT M3 TPeX pPABHOOTCTOSIIHX JIMHHH C COOTHOLIEHHEM HHTEH-
cuBuocTeit Kommomewt 1:2:1 u gy = 2,00. Ilpu H | ¢ (cm.
puc. 6, 6) cnektp J; — oanHoyHasi AnHUA C g = 2,05. B nonuxpu-
cTannuyeckoM obpasie (cM. pHc. 6, /) 3TOT CNEKTp COCTOMT M3 OAu-
HOYHOH acHUMMETPHYHOH JHHHH C MOJOMeHHeM, COOTBeTCTBYIOUIHM
g-barrtopy = 2,05. Ccobennocrh cmnextpa /I, — npH HarpeBaHuH
obpasua jo 500° o Hcye3aeT M YACTHYHO BOCCTAHABJHBAETCA INPH
obnyuenun.

B paGote [11] nedexr /],, nmelomuit cnun S = 1/,, feTanbHo He-
C/1e/loBaH Ha HCKYCCTBEHHO BBIpallleHHBIX MOHOKpHCTANIaxX anaTHTa
M OTOXKJEeCTBIeH ¢ MOHOM Kueaopoda O~ (B nonomennu wona Fo),
B3aUMOJEfiCTBYIOIUIErO ¢ ABYMS COCe/IHHMH MOHamu ¢ropa, cnuH sif-
pa kortoporo / = '/,. Takum oGpa3om, HanHuHe B CTPYKTYpe ana-
THTAa KoMmiaekcoB - — O~ — [~ (puBoguT K NOSIBAEHHK) CIEKT-
pa [,.

Mapamaruuthpiil gedext A,. Cnextp P pedexra [, (cM. puc. 6)
B MOHOKpHCTAMIE anatuta npu A || ¢ cocTOHT H3 BOCHMH TONApHO
IKBH/MCTAHTHO DACTONOKEHHEX JHHUA € COOTHONEHHEM HHTEHCHB-
Hocteit 1:1:1:1 v 1 n ug = 2000 npu H]|c— us 4 He-
CHMMeTPHYHBIX JHHHA ¢ g; = 2,031. B mnoamkpHcTaninuecKkom
o6pa3ue 3TOT CHEKTP COCTOMT H3 YeTHIpeX HeCHMMETPHUHBIX IDHPO-
KHX JauHHi ¢ g = 2,03. Dror cnektp moApobHO HccaeloBaH Ha Mo-
HOKpHCTa/1aX nmpupoAHoro amatuta [12] u oToxaecTBaen ¢ HoHOM
KHeqaoposa O™ B monoxenun F~, umetomum cnun S = Y/, u B3anMo-
JeHCTBYIOUM C ABYMS HeSKBUBAIEHTHBHIMH siipaMH JHTaHj, CIIH-
HBl KOTOpBIX /; = /s u [, = 3/,. Hannuue Bo ¢ropoBoii Lenouke

79



& 8 ﬁa
Az Ay
—
Az T
Fudp.

1 Il 2 8 1

5,60 342 3,34 H,Ks

ludp.-
1 l 1 1 L

1
3,60 3,40 3,32 Hn3

Puc. 6. Cnexrpm 3I1P pedextos M1, M, u Hds. AnatuT H3
MecTopoKAeHHs X oBaXcChi:

- —

a) H | ¢, moRoKpHCcTaannuecknil obpasen; 6) H ¢, MoHoKpHcTaa-

anvecknfl ofGpasew; 6) moAHKpHCTalaudeckuf obpasen. | u 2 —
JAHHHH UeHTpanabHol cepuH cnexkTpa Mn+,

noHoec [ = 3/, cBsa3ano ¢ sameumennem F~na Cl™, MubiME ciioBamu,
aebext /I, obyciopien HaJMuHEM BCTPYKTYpE anaTHTa KOMIJIEKCOB
FF—0"—ClI.

lMapamaruntnsie gedextor Ao 1;. Cnexrper [P nedextos 1, u
JI3 — OfMHOYHLIE, TOUTH W3OTpomubie Jnwuu. [Ipn opuenTauun
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H | ¢ pnsa pux vHabaiofanTes caelyonine 3aueHns g-(hakTopoB: 11s
My — g= 2,002, ana I3 — g = 1,994, Hccneposate yriosble 3a-
BHCHMOCTH /7151 3THX JIHHMA B MMEBINHXCSl MOHOKDHCTaMIaX anatuTa
0Ka3a/l0oCh HEBO3MOMKHBLIM BCJAEICTBHE MEPeNOKeHHs € JHHHUSMH OT
cnextpoB gedextos [, n [,. B nmonuxkpucraninueckux obpasuax mo-

JIOJKeHHe 3THX JHHAHA cooTBeTcTBYeT g-hakTopam opuentauuu H | c.
B muccnenopanueix amatutax naGaofaercs aubo gedert [, JH 0
Jls. OnHoBpeMeHHO OHH He MOsBAAIOTCS. B0o3MOXKHO, mpHpoaa 3THX
ZedeKTOB CXOJlHA, OAHAKO VIS ee BhISICHEHHST HeOOXOAWMEI J0ION H-
TelbHBIE HCCAELOBAHHS.

Kpome cnektpoB Mn®t u napaMarHuTHBIX Je()eKTOB, B HEKOTO-
pbix 06pasuax anaTHTOBC IOBbILUEHHLIM cofep:xkanueM Fe,O, nabmio-
JlaTHCh HHTEHCHBHBIE MIHPOKHE JIHHHH, YTO, T0-BHAHMOMY, CBf3aHO
C HaJHyHeM MeXaHHUecKHX mnpumeceil, cofepxamux Fe't.

s Beex MccaelOBaHHbIX NOJHKPUCTAMIHYeCKHX o0pasios ana-
THTA NPOBejieHa KOJAHYeCTBEHHasl OlleHKa coflepxkanus Mn*t u napa-
MaruuTHeix AedexktoB [, [», [y [ 1o MeToly cpaBHeHHsS! HHTe-
rpaJbHON MHTEHCHBHOCTH CIIeKTpa HccjeayeMoro obpasna H 3Talo-
Ha — CuCl,-2H,0 — ¢ u3BecTHHIM KOJIHYECTBOM TNapaMarHATHBIX
yactuil. [Ipu 3amucy NHHUE cleKTpa B NMEPBOH NPOH3BOAHOH OIEHKA
KOJIHYeCTBAa napaMarHHTHBIX YacTHIL NoJ1y4eHa u3 cooTHowenus [13]:

N (]0 AH?nax)x
PR AT S e Ay
UoAHmax )3':

rie N, v Ny — KoMu4ecTBO NMapaMarHy THBIX YACTHIL HCCIIEyEMOro
obpasua u 3Tanona; /o — ammautypa; AH — lIMpHHA JHHHH HC-
cnenyemoro ofpasua u 3TtanoHa; A — uucaenvbii Kodpdunuenr,
pasMHYHLIl AN PasIHUHBIX NapaMarHHTHBHIX HOHOB.

Onpenenenne coflepxannd Mn®*t B noaukpHcTangHyecKnX o6-
pa3uax anatiTa NPOBOAWAOCH TONBKO Jiisi 3amelliennsi B KOOpPAUHA-
nuoHHEIx KoMmaekcax CaO, (BBHAY Malloro coflep:KaHHs OLEHKa
Mn*t B koopauHaunonHnix kommiekcax CaO,F BosMmoxkHa npH Ha-
NUUMK MOHOKPUCTAANOR anaturta). [nsa ompepenenus Mn®*t B CaO,

- 1
Obl1a HCHOAB30BaHA LEHTPaNbHast Cepusi JHHHA (Iepexof + 5 —
1 .
— -—-:2—). Taxk kak A5 Mn** uMeercs 1iecTb paBHOBEPOSATHBIX COCTOS-

= 1 3 5
HHH cO 3HaueHHeM S = - 53 S - = 7 @B 3TATOHHOM COeIHHEHHH

TO MOJYUeHHBII pe3y/bTaT MO HHTEHCHBHOCTH LEHTPANbHOH CepHH
Mn** 1eoGx0oaAMMO YTPOHTD.

= 1
Anst napamaruutHoro woxa Cu*t takux coctosinui ABa (S =: -+ —é—).

6  3akas Ne 2867 81



Cnektp JIIP nonukpucTaminueckoro obpasua siBasieTcss CTATH-
CTHUYCCKHM YCPEHEHHeM CNeKTpa Mo BCeM BO3MOMKHLIM HarnpapieHH-
am. Hcenenyemblit cnektp Mn** obnanaer ocepoii CHMMeTpUel 0THO-
CHTEIbHO IVIaBHOH KPHCTaIorpaduyeckoii ocH ¢, BCICACTBHE Hero
HaubOoabIIAEA CTATHCTHUECKHI Bec HMeeT opuenTalus ff | ¢, cnekTp
KOTOpoi W HabniojaeTcss B MOJAMKPHCTalanyeckoM obpasie. YUToOwl
yuecTb Mn** B KoMIIeKcax, OpHEHTHPOBAHHBLIX B ¢HENPOSIBISAIOIIHX-
csi» HanpaBleHUAX, BBelleH BTOPOHl MHOXKHTE/b, ONpe/esieHHb U3
CpaBHEHHs] WHTEerpanbHOil HHTEHCHBHOCTH IeHTpajbHoil cepun Mn*t

MOHOKpHcTanaa (mpi H || ¢) u nolukpHcTananueckoro ofpasia OA-
HOT'O H TOTO ke anaTHTa. TakuxX CPABHHTEIBHBLIX ONpeeneHnii mpoje-
nano 10, u3 KoTophiX HaHAeHO cpeiHee 3HAYEHHE MHOMKHUTENs, PaB-
Hoe 6. Takum oGpasom, ans Mn®*t sHauenne yHcJEHHOTO KO3(pH M-
enra A = 18. :

JInst mpoBepKH BTOPOTO MHOXKHTeNs Oblla MpoBeJlieHa OLeHKa ero
M3 YIVIOBOH 3aBHCHMOCTH A5l LeHTpaidbHoii cepud Mn*+ [8]:

2({;0)2
i 2
e

(2sin® 20 — sin* 0),

rae H — 3HaueHHe MarHUTHOro MNOJST JJs nepexoja no TOHKOMY

pacuenaenuio; H, u b3 — KoHCTaHTB; 6 — yrom MexJy Hampasie-
HHEM BHelIHero MarHHUTHOTO MOJSt M TVIaBHOM KpHCTajsiorpaguue-
CKOH OCBI0 ¢. 3HAUeHHE 3TOTO0 MHOMXKHTENS MOJYYEHO PaBHEIM D, 4TO
XOpOIIO CcOrjlacyerTcsi ¢ HaHJeHHBIM H3 SKCIePUMEHTa 3HaueHHeM.
AunanornunsiM o0pasoM npojiesiaHbl OLEHKH HHTEHCHBHOCTel! mapa-
MarHuTHHIX AedektoB. TounocTe onpeaenenus cofepxanust Mn*t u
napamaruuTHeIX AedextoB ~ 300% . Ilpenenbnoe comepkanne Mn*+
B anaTHTe, KOTOpPOe MOKeT Obirb OLEHEeHO NpeijaraeMbiM MEeTOJ0M
B MOJHKpHCTannudecknx obpasuax ~ 0,02%.

Hmelomuecs aauHbe N0 HCcaeA0BaHHIO anatiTa mertogom 1P,
a Takxe ypoBeHb 3HaHHH O (pU3HUECKOH npHpoje AepeKToB, NMPHUHH
ocobeHHoCTel BXoKAeHHA Mn B 3Ty CTPYKTYpPY # T. A. HEAOCTATOUHEI
JJisl OTOXKIECTBJIEHHS paccMaTpPHBAeMbIX XapaKTePHCTHK Kak THIIO-
Mop(HBIX ocobeHHOCTel 3TOr0 MHHepana. Kpome Toro, B Hainem pac-
MOpsi’KeHHH He BCeria MMeJIHCh AOCTATOYHBIE CBEJeHHA O JeTalsix
YCJIOBHH accolHanuu JanHoro obpasua ¢ APYruMH MHHEpaJaMH Hero
reHesyca, B 4aCTHOCTH, Ui 00paslloB anaTHTa, CBA3aHHBIX C YJb-
TPAOCHOBHBIMH — LIEJIOMHBIMH MOpofamMu H KapboHaTHTamu. TeMm He
MeHee [peCTaBasercsl Lenecoo0pa3HeIM KauecTBEHHO MNpPOC/eIHTh
pacrnipefenense 3THX npu3HakosB. C 3TOH 1enplo HCCHel0BaHHbII
HaMHM MartepHal YCAOBHO Obll pasjeleH Ha cjaeiyiolide rpymmbi:

1) anatutel menounsix nopoa Konbckoro nonyocrposa (tabm. 1);
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*9

Anamumet uz weaounoix nopod Koasckozo noayocmposa

Tabauna 1

N ofip

.| MecTopoxaenHe

[Liper

[annble XHMHYECKOTO

aHaJH3a, Bec. % *

Cojepxa-
Koopauna- [ H#4e€ ’Mnﬁ
1ua ** Mnzt+ |10 éﬂaHH:-;IM

Bea, 0 ***

Copepxanne gedeKToB 10 OTHOIEHHIO

K ropy B Cas (POy); F

0,
Yo

M P As ay
19590 | Xubunst, Kykn- | CeTablii, xei- — — (841 4.1074 — 41073
CBYMUOpp, TOBATO-3eJ1e-
anaTHTOBAN HBEIH
nopona
5620 To xe Baeano-3esennli, Y =k i 1.10-3 Xl A 41073
rnoutH Gec-
LLBeTHEIH
17860 » To xe — Mn2™ u Mn?| 0,04 340-8 ) — — {-10-2
587T | XuGuunl Ceeraiblit, roay- Ag?g:i'éf’ Mnﬁ" @ Mn2tl 0.04 G.407# — — 2-1073
60oBaTO-3¢71€- TR Oy — 0 ﬁé L
B F — 3,84
H:0 —0,13;
Cl ne ofH.
6/ul’ » Baeano-senenklii, — Mn2* u Mn2'| 0,08 R L N — 1-10-2
noutd Hee-
[BETHBIH
4420 | JTososepo, JKenTosaro- sese- — Mn2" u MnZ*l 0,04 14072 | — | — | 6-10°%
r. Henxe, HBbIH
NerMaTuT

Mpumevanue.

3aecs B fanee;

* — TaHHble N0 XMMHUECKOMY cocTaBy B3AThl H3 onybankosauumx pabor 3. B. Bacuabesoii]

o 2+
«* — zapmenienne Ca*+t Ha Mn2t B KooppHHauMoHubX KoMniekcax CaQ, oGo3uauexo Mng ., a

= 2 5 2+
B Komnaekcax CaOgF — Mn;r; #+% _ cofepmanne Mn*t onpegeasinocs no Mng



2) apatHTel U3 merMaTuToB (Tabm. 2);

3) amatntel Metamopduuecknx nopoi (raba. 3);

4) anaTHTLl, FeHETHUECKH CBA3aHHBIE C VIbTPAOCHOBHEIMH — llL€-
JIOUHBIME Topofamu ¥ KapGonatutamu (taba. 4);

5) anmartiTbl cKapHOB (Tabu. 5);

6) amaTHThl rHAPOTEPMANbHBIX Kua (Taba. 6).

B 3tux xe tabnuuax npHBOASATCS JAaHHbIE XHMHUYECKOTO aHalH3a
JUIsl psfa 3JeMelToB, aaBibIM 00pasoM Tex, KOTOphle, BO3MOMKHO,
MOTYT ObITH CBSI3aHHBLIMH C Xapaktepom cnektpos IIIP.

13 npuBeileHHbIX JaHHBIX NPeX e Bcero BUAHO, YTO XapaKTepHCTH-
KH, onpefensieMbie no crnektpam 3IIP, y anaTtHtoB GoJbINHHCTBA
reHeTHUeCKHX IPYNI pPasiHuHEL

Apatute wenounnix nopoad Koasekoro noayocrposa (cm. taba. 1)
XapaKkTepH3yloTcsi MalbiM collepxkanueM Mn*t (coteie gonn %).
B o6pasnax ¢ HeckonbKo Oosee BBICOKHM €ro cojepanneM (o6p.
17861°, 587[, 6/u I', 442I") ycranoBnensl 00a THMAa KOOpMiHALHH —
Mn]" 1 Mn3". Xapakrepuoii 0cOGHHOCTLI0 STHX ANATHTOR MOXKHO CUH-
TaTh NpHCyTCTBHE JedekTa /[y u otcyrcTBue nedextos [, n ;. dns
HHX THIHYHLIMH SIBJISIIOTCS TaK)Ke HEBBICOKHE KOHUEHTpaluH Aedek-
T0B /[,. [To 9TM nmpu3HaKkaM paccMaTpuBaeMble anaTHTHI JIOCTATOYHO
YeTKO OTIHUAOTCH OT ocTalbubX rpynm. Jast paccMoTpeHHbIX 00-
PasioB MOXHO OTMETHTb MPHUMEPHO OJHHAKOBOIH HHTEHCHBHOCTH CBeT-
JIYI0 OKPacKy pasiuyYHbIX OTTEHKOB.

XapakTtepHyio rpynny npeictasiasior cobofi anaTHThl NerMaruTo-
BOTO TPOHCXOXKEHHs (cM. Taba. 2), He3aBHCHMO OT TOTO, SABJSIOTCS
JIH MerMaTHThl I'DAHHTHBIMH HJIH mienouynbiMH. [lis aTHX o6pasuos
HailJleHo 3HaunTesbHO Gosee BhICOKoe copepxanne Mn** mo cpapme-
HHIO C aNaTHTAMH BbIllE PacCMOTpPeHHO# rpynnsl. JIns HHX oTMeyaeT-
ca mpeobaajaiouiee 3amerierine Mn*t B KOOpAHHALHOHHOM KOMILIEK-

2+

ce CaO, (Mny ), a Taxxxe st GonbIIHHCTBA 00Pa3lOB — OTCYTCTBHE
napaMaruutaeix fedexktoB. B aByx ofpasuax 3Toft rpynmer (cM.
Tabn. 2, o6p. 198, 142B) umeorcsa nedextsl [, u I3, aHalornuHbe
ofpasuam anaTuTa H3 menaouHslx nopoj Konbckoro momyoctposa,
OJHAKO MO cofiep:kaHuio Mn OHH cOOTBeTCTBYIOT ofpasiaM paccMmar-
pHBaeMoH rpymnnel. 3HauuTenbHO Oosiee BhICOKOE cofiepiKanue Mn
B 3THX o0pasiax Mo CPaBHEHHIO ¢ COJeprKaHHeM B amaTHTax Mpelbl-
Ayllefi rpynmbl He BhI3HIBAET CYIIECTBEHHbIX H3MEHEHHH ero OKpacKH.
B GonblnHCTBE CyyaeB anaTHT OKpallel odeHb ¢1abo B pasiHyHbie
OTTEHKH »KesTo-3eqeHoro usera. Onuu oGpasen (eM. Tabm. 2, o6p.
180T’) oTiuaeTcsi OT BceX OCTANLHBIX CBOEH HENPO3PAuHOCTHIO H TEM-
HBIM TONYOOBATO-3€/IEHBIM 1IBETOM.

PaccmoTpum Gonbiuyio rpynmny amaruTtos (cM. Taba. 3) meramop-
¢uveckux nopoA (Cmogsinka, Jlermuep, Kauky, Tumnron). ns Hux
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Anamumet U3 neamamumos

Ta6aumga 2

Copepxa- Coaepxanue ned;%;frroa
Mn2+ | 1o otHoureHHo K dropy
JlanHble XHMHUECKOro Koopauuanusn i
N 06p. MecTopokAaeHue Liser ananuaa, sec, % Mn+ 10 J1a HHEIM B Cas (PO F,
ec. % | & | & | &y
21747 | Bumnesme ropul, ner- | JXearosaro-3eneHsi, —_ TIpeoGa. 0,5 — - = —
MaTHT noutH GeclBeTHLI Mn:“'
41B | Mnsmenn, r. dupcosa | CBeTJo-3eseHuli MnO — 0,07; SrO-—O 76, ITpeo6.. 0,5 - =l — -
Kons 1564, mnerma- TR,O.— 1, 29: F — 3,75; Mn2+
THT H;O ne obi.; .+ Cl ne oGH. 9
1B Habmennt. r. dupcosa | Cserso-3enennil. nou- — TIpeoba. 0,5 — - - —_
konb 152, merma- TH GecuBeTHb i Mn2*
THT 9
630" | MabMeHBl, NerMaTuT CeeTanil, XentoBaro- — TIpeoGa 1,5 = - = -
aeqennift Mn2t
9
6/uB | Boct. 3abaiikaawe, CupeneBato-posoBuiii | MnO — 0,39; SrO — 0,07; IpeoGa 0,8 - —_— — —
MerMaTHTOBA A JHH- TR Oy — 1,83; F — 3,37, Mn2*
3a H,0 —0,15; Cl ue ofH. L)
193B | CaloaasKka, Konb Ceerasifl, ®earosato- | MnO — 0,29; SrO — 0,36; IpeoBa 0,8 —_ - — Ca.
MdepcMana, rpa- aeqennii TR Oy — 1, 00 — 3,72; Mn2t
HHTHBIfl NMerMaTuT H,0— 0, 03 Cl He 0OH. 9
180" | Kapenus, Cesepuasn FonyGoBaTo-3eaeHBIH, — Mn2t -k —_ — — —
Bapaka, TrpaHAT- Henpo3pay Hnli 9
HBI nerMaTHT
143B | Mamcknit p-on, Yysn, | Tpasauo-3eJCHLIH MnO — 0,26; SrO — 0,03; Tipeoba 0,3 — — — —
rpauuTHuiinerma- TR0y — 0,78; F — 2,70; Mn2t
THT H,0 — 0,565; Cl ve ofin. 9
142B | Mamckuit p-ou, HUys, CuneBaro-3e/eHbii MnO — 0,18; SrO —() 03; Tlpeo6a 0,7 1-10-2 | — — | 410
rpapnuTHnft nermMa- TR Oy — 0, 80 F — 80, Mn2t
THT H,0 — 0, 29 Cl o o6, 9
198 | Oxpecrnocrs r. Ko- TonyGo# Mn.0y — 0,19; SrO — 0,09; Tlpeo6a. 0,5 2.40-*| — — | 1-10-2
peu, YCCP, rpa- TR,O. He OGH.; + F—3, 10 Mn2t
HHTHBIl nermaTr :0 — 0,20; Cl ne o6, 9
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Anamume: memamopguqeckux nopod

Ta6baunuwa 3

ConepKauue x~d kroe
Coxepxa- ro orgome';igm K dropy
JaHHbe XHMHIECKOT < uue Mn2r R
N ofip. Mecropomaenne Hser amanusa, Bec. f/:) & hoo?\ﬂfﬁ”‘"“ o_nﬁupm-m
K}
E€cC, ﬂt .ae ﬂ; .5[,'
1658 | Cmonsnka, pPyasuk | Ceero-ron Gofl MnO — 0,04; S5tO0 — @,25; — — 2.0~ = =
R i TR o,-om g Capthl Rl b 16y o
ronHTOBAs WA H.0 — 0,36; Cl ne obw.
s82I fl=2 0
Cnmﬁngna, PYAHHK To ke — — — 3.10-2| Ca, |4-10—2 L -
1958 | Cmoasnka, pyasux » MnO ue ofH.; SrO HE onp.; - — 3202 | 1. 10~2 | 2.40-2 | —
3, KBapieso- TR:Oy He oby.. —2,03; ' 2
AMOTICHAOBAR TO- H.0 —0,73; Cl ue o6.
poaa
166B | Cmionnnka, pyanuk » MnO — 0,007; 24 24 -
N 2, KanbiuHT-haos TR-Os — He 06H.; My M, e et e i
FONHTORAA MHaa H.O — 0,14
1988 To xe » MnO — 0,007; SrO ue on
p o — e 8:10~% | 4.40~% | 2.00-0] —
TR,O.Heoﬁﬂ,F'— 3.10-2 | 4.10-% | 2.10-*
H,0 — 0, 14; c;—of)b
197B | Chonsnka, pyruuk TonyGosaro-sesnennit | MnO — 0,03; StO — 0,13: — — - =
1, KanpiHT-chio- TR0y — 0,05; F — 3,30; bl i £ 55
TONHTOBAN JKuAA H.0 —0,15; C1 — 0,13

_— 2. . 3 2 | —
196B | Camopanka, Mpamop- | Ceerno-roayGo# i_\rdg%n:euguﬁé SrO — 0 ll - 2.0+ | 2.10~2 ] .40~
e Lo D o &0, B
— — 403 — 2.40-2 | —
915T | Coonsnka, Mpamop- | Cserabiil, ronyBoparo- - 310
Huifl Kapeep, aeneHnit
r. Kapraraii
: 0= | —
2{0B | Cniopsinka, MeTacoMa- —_ A%raooueugn‘,%u Srrp:so&m — - 5-10-2 | 6.10~-3 | 7.10
THYCCKHE TOPOAS '0’——0 Ly
40— 2 Jo==] —
13B | Anzau, Jlerauep, TeMuo-3enenbift M?‘g ge oﬁg Oﬁsrg nezogg X — — 3-10-% | 6-40~2 | 3.10
; e Y
gg;:cunonan no- R i TG
1iB T To xe - —_ = 2-40—2 | 1.10~2 | 5.10-* | —
0 Ke
2 = 40— [ Cn. | 5.0 | —
1928 | Annan, TuMnroncKasn | Jencubifl — 5.10
rpaa, ya-ok 1Ox-
HBIH, AHOTICHAOBAS
nopojfa
= A0-2 | 4.10-3 | 6.10-2 | —
2300r | Anpan, Kaunky TeMublft KpacHoOBaTO- —_ — 1-10 h 10 1
KOPHUHEBMHA  ne-
npo3pavunsil
¥ - . n =1 f—
194B | Caogaska, M. Buc- | HeGecno-roayGoi MnO He o6u., SrO — 0. 243 Cnekrp M'l'l"" - 1-10-t | 1-40-2 | 1.40
Tpas ' IRoncHAo- TR.O, — 0,34; F —3,30; | B kapGonare
NaIYPUTOBLIE 06- H;0—0,(9; C1 —0,35
pazoBann®
2231 To e To xe —_ To Xe — 1-10—1 | 3.10-2 | 3-10-1 | —
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Ta6auuna 4

Conepxanue AedekTon
Copepika- | 10 OTHOIEHHIO K dTo-
AHEBIE XHMHYECKOrOo Hi nue Mni+ | PY B Cas (PO F, %
Ne o6p. Mecropox genne Lser A ananusa, Bec, qyf Kooﬁnffu“ no AaHHBIM
BEC, % i Mo Ay | A
41-B3B | «beaas suMan, uacuae-| JKento-Gy puiit MnO net; TR0y — 0,19; — — 3:-10-4 | — | 5403 | —
HO BbiBerpeJaofi, H:0 —2,98; Fe,05 —1,72; €41
PHIXJOH nopofk Al:Os — 1,30 W
Kosgop, ua menunu- | CupeHeBHIl F — 1,60 — —_ A0 | — -- -
K-1B TOBO# noposw 8-4074 5:10—¢
4503aB | Kopniop, skenesopya- | Besawiii MnO me ofu.; SrO —0,16; — — 4103 | — | h10-3 | —
HOe M-HHe, KapGo- TR:O; — me o6u.; F —2 30;
HAT-anaTur H.0—2,71
1450368 To xe Fony6oit MnO me o6n.; SrO — 0,16; —_ — 2:40-8 [ — | 4-10-2 | —
TR-Os3 He o6H., F — 2.80;
CuO — 0,44; H,0 — 2,32
K-26B | Kosmop, u2 anarut- | JKemarsii MnQ — 0,20; SrO — 0,14; — e 3108 | — | 1-10-3 | —
KaJIBIHT~IHOTIC 11~ TR:0y —0,65; Fes0y—0,01;
GrorannToBoro H:O0 — (,70; F ue onp.;
KOMIIIeKca Cl e o6H,
K-31B | KoBzop, xeaesopyn- | CBerdig-mearsiit MnO — 0,25; SrO —0,17; Crnexkrp Mn?+ —_ 210 | — | B-40—4 | —
HOE M-HHe, anartuT TR:Os e obu.; F —1,11; B KapGonare
€  KaJablHTOM H H,O — 0,58; Cl He ofH,
MArHeTHTOM
K-17B | KoBgop, us posomu- | Caerka seaenoBaThii | MnO — 0,03; SrO — 0,68; To ke — - = = e
TOEOro  KapGoma- TR:0; — 0,60; F — 2,76 3
THTA HsO ne o6H.; Cl He obH.
K-21B | KoBiop, H3 KaapllH- | BecuBeTHHI — » — — — — —
TOBOro Kapbonarta
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K-24B | Kosgop, uz anatur- | Ceerno-senesnit, nou- | MnO —0,20; SrO —0,19; » — =4 — = —
B TOTOT HT-KAIbILH- TH GecIBeTHBI TR:O05 — 0,55; F ~— 1,40;
TOBOTO KOMMJEKCa H:0 — 0,34; Cl ne o6H.
2163T | Tyau, Axyrckas ACCP| BecuperHblit - » — — - - —
21621 » » » Kenropato-ceprlil, no- — » —_ 6+10— | — L2 e
a1y N po3patiHblii
16831 » » » Caerka enroBathiil, - » - 2.40-2 | — | 140 | —
rnouTH GeciBeTHRIH
K-12B | KoBfiop, BepMHUKYIH=~ To xe MnO — 0,03; SrO — 0,35; 2+ 2+ Ci. 2400 — | $-10-% | —
ToBuIl Kapeep, cy- TR:0; — 0,20; F — 1,30; Mg Ay
LIECTBEHHD A1ATH=- Fes0, — 0,03; H.O — 0,47;
TOBAA HKuJja C] ne o6n.
K-13B | KoBgiop, Beépmukyan- | Becusernsii MnO — 0,03; 5rO — 0,32; L 2+ Tome |3.10-3| — [ 4.40-% | —
ToBHlil Kapunep, TR:O; — 0,45; F — 1,23; | Mng' 1 MnZ
anaTaT-MarHeTHTO- HyO — 0,50; Cl ne oGH.
Bas XKHJaa
K-11B | Kosnop, BepMukyan- | Ceeramii, xearosato- | MnO — 0,03; SrO — 0,30; 2+ 2+ » 3.40-3 | — | 2.40-3 | —
TOBLI Kaphep, senennifi, mnoutd | TRyO;— 0,20; F — 1,88; Mng" u Mng
4laTUTOBOE THEe3- GecuBerHbli Fe0; — 0,04, HyO — 0,47;
A0 B MACHETHTO= Cl ne o6H.
BOH# Kuse
42-B3B| «benasisuMan, H3CHAL- | BaegHo-mKenTHIH MnO ue of6H. SrO — 0,42; 2+ » 3104 | — | 4-10—2 | —
HO BHIESTDE/OI 1 TR0y — 0,59; F —3,12; Tpeo6ar. Mng
puixnofl mopoabt H,O — 0,09; Cl e oGH.
8-B3B | «Benasi 3uMan, 3 cawo- | Ceetanlii, sejqedoBaro- | MnO — 0,04; SrO —0,91; To xke 0,4 — — | 2102 | —
JHTA 1O I POKCEH- SKeTh i TR.0y — 1,29; F — 3,14;
Heennyosoll no- H:0 — 0,39; Cl He o6H.
pone
3-BIB |«Benas 3uma»,usmenxo-| Ceetanit, sesenoBa- |[MnO ne oGu.; SrO — 0,91; » 0,2 — — | 1-10—2 | —
SEPHHCTOro aHKepH- TO=KENThIH TR:0s — 1,63; F — 3,08;
TOBOrO KapGoHaTHTa H:O — 0,48; Cl ne oba.




Anamumet craptosoll 2pynnu

TaGumuuma 9

8 Copepxanne Retbe;ma
Tanune Conepa- 1o oTHouwtenuia K dropy
XHMHUC- | [(oopaypanpa | #He Mn*t b e
Ne o6p. Mecropom/icHue Liper cKoro Mt 10 AaHHBIM
aHanu3a, ,
sec, % Bec. % P M s Ay
578 Ces, Jle6axeHcKHH pyauuk, | ByThuioyno-seneusijt —_ Mn2t u Mn2* 0,02 4.40—1 — 1.10=3 | —
XNOPHT~HONCHAORAA MO- L
poaa
13440 JleGmmenckui  pyasuK, mar- | TemMuuli, Kpacuosaro- — Crextp M+ —- §.40-—a — B e
HETHTOBLIH mIanx KOPHYHEBLIN B KapbGouare
11481 Xopaxcel, xaopur-kapGonar- | 3easenonaro-cepuifl, — To xe — 1:40=3 | 3.10-% | 1.10-¢ [ —
HOE T'He3RO B rPapartoBOM lonynpospaurbii
ckapue
O6p. Bax-| CHHIOXHHCKO® M-pHe ¢ roay- | Beaplii nenpoapavunbiii —_ » — 5-40—+4 — 3.40-% | —
pyumesa ObIM KaJbiHTOM B rpaHart-
BOJIJIACTOYHTOBOM CKapHe
21T Qunnaugua, Taproc, ¢ kaas- | Ceernc-ronybofi —_ » l - 3. 102 | —_ | 3.10-3 l—
ILHTOM
Anamumer 2udpomepmMarbholX Hua Ta6anua 6
Coaepxanue .uecb(;rron
.| mo otHomenwio k dropy
, Toa 8 Cag (PO)s F, %
¥ Jakkbie XHMHUECKOTO KoopaxHAaiHaA
N o6p. Mecropomaenne Liger ananu3a, sec, % Mnit+ uogﬁl;)nuM
Bec. % Ay P/ 68 s s’
0B | Ydanefickuil MacchB, wu- | Coersno-cepwifi MnO ne o6u.; SrO — 0,1(8; RATE M o 0,05 310 | — 1-10- | —
Ja aabnufickoro Tuna TR.O5 ne o6n. 9 7
G78I' | Hep-Oftka,  Tloampusif | Becusernbift — 2+ 2+ 0,09 = o s ==
Ypaa, XpycraneHoc- Mng™ u Mag
Has MKuaa
40B | JUknpa, pyauuk Xoata- | Po3oBbij MnO — 2,13; SrO0 — 1,60; 24 ) | — —_ —_ Az’
oM, KBapi-roGuepu- TR:O; ne obn., F —3,60; M"ﬁ
TOBAR MuAa H:0 wue ofu.; Cl — 0,20




XapaxkTepHO Manoe cofiepKanue mpumecn Mn, xotopoe Huke mpe-
AeNBHOrO cofieprKaHus, oueHnBaeMoro no cnekrpam IIP B noaukpu-
cTaannyeckux obpazuax, orcytetBue jedexta /[s B JIOBOIBHO BBICO-
Kas wkoHuentpanus aebexros [, . u [,;. BoabuimHcTBO M3 HHX OK-
pameHo B cBewyo-rony0oii i romyGoBaTo-3ele i UBeT, pexe cpenu
HHX BCTpeualoTcsl HeGecHo-rony6bie anatutsl (00p. 194B u 223I) n
OlH MMEET KOPHUHEeBYIO OKpacky {(oGp. 2309T).

Heckonbko ocofioe mosiokenue B ONMUCHBAEMOl IPynne 3anuMaior
naBa anatita ¢ Manofi Buierpoit (em. tabm. 3, obp. 194B u 223I):
ANS. HAX XapakTepHbl HauOoJee BLICOKHE KOHIEHTpaUHH Ie(peKToB
I, n /I, (koruentpaunu stux fedexron #a |—2 nopsiika Buille, uem
B OcTanbHBIX oBpa3nax 1ol rpynne). Ecnu yuects, uto 0b6a obpasua
B3fIThl M3 JIa3yPHTOBOTO MECTOPOMIEHHS H HAXOAATCA B MHHepano-
riueckoil accoudauuy, 3aMeTHO CWIMualoulelicsl OT TaKOBOH Mpelbl-
AYUIHX anaTHTOB, TO OTMeueHHble OCOOGEHHOCTH, BO3MOXKHO, MOTYT
6LiTh OGBACHEHB! crenH(pHKOH HX COCTABA M NapareHesucoM, T. e.
XApaKTepoM CPEeAbl, W3 KOTOPOil TIPOHCXOAHIO HX obpasoBaHue.

l'opasno Gonee necTpyvio rpyomy npeacTaBasiior coGoi anaTtuis,
FeHeTHYeCKH CBf3aHHbIE C Y/IbTPAOCHOBHHIMH — IeJIOUHBIMH TOPO-
Iamu ¥ KapOonatnTamu (cM. Tabs. 4), HO H 37eCh MOXKHO OTMETHTb
pAL HX THNOMOPGHBIX ocobeHHOCTEL.

Jns o6pasuoB 3TOH rpymnmsl XapakTepHo OTCYTCTBHE AedeKToB
JI, u I3 v B BOJIBIIHHCTBE CJTVYaeB He3HAYHTEIbHOE CofleprKanue anbo
orcyrerBie Mn*t. B OCHOBHOM anaTHTHI paccMaTpPHBAaeMOii I'pyImmb!
HanGoJsee CXOAHBI ¢ anaTHTaMH MeTaMop(HYECKHX MOPOJA, OTIHYAACh
OT MOCJIeAHHX OTCYTCTBHEM JedeKkTa /I, H B cpelHeM MeHbUIel KOHIleH-
rpauneit [, u /;. MUutepeco otMeTHTh, uTo Ans cemMu o6pasiloB TOM
rpynnsl (06p. K-31B, K-17B, K-21B,, K-24B, 2163I', 2162I", 1683I'),
B KOTOpBIX HMEETCS MeJibuaiillias MexaHnueckas npuMech Kapbonara,
noayuenbt cnextpsl Mn*t, nabnonaemwie B kapfoHarax, HO He B ana-
THTax, a Takxe B 06p. K-17B, K-21B, K-24B, 2163[ otcyTctByioT
cnekTpsl fedpextoB. as o6p. 8-B3B u 3-B3B nabmoaalorcs HHTeH-

CHBHBIE crieKTphl Mny™ u gedexra [, npuueM fedekT /I, 0TCYTCTBYET.

Pasnuuyue cnekTpoB anaTHToB BHYTPH OMMCHIBAEMOH TPYNILL MO-
#er ObTh cBsi3aHO ¢ Gosee pa3HooOpasHLIMH YCJIOBHAMH (JOPMHPO-
BaHHfA ITHX anaTHTOB M 3HAYHTEJNbHO OoJ/blUeH YCIOBHOCTBIO 3TOH
TPYNILI B LEJAOM NO CPABHEHHIO € OCTAAbHEIMH. ITO Ke 00CTOATeNbCT-
BO, OYEBHJIHO, ONpeJieisieT H 3HaunTe/IbHble KoJebaHus B XMMUYECKOM
cocTaBe paccMaTpuBaeMbiX anatuToB. 113 wux nanGosee oTaHyawTCA
B STOM OTHOWIEHHH JiBa TIOCTeHHX obpasiua ¢ cojepKaHHeM
SrO = 0,91 u TR,O, = 1,29 u 1,53% cooTBeTCTBEHHO.

C Apyrofi CTOpOHBbI, OKa3bIBAIOTCH Pa3IHYHLIMH CeKTphl obpas-
10B, ONM3KHX 1O CBOEMY COCTABY, UTO CBHIETENBLCTBYET O KAKHX-TO
HHBIX MpHYHHAX, o0yCHOBUBIUINX HX pasnuuue,
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Yto kacaercs nsera KapOOHATHTOBBLIX anaTHTOB, TO 3/leCh TaKke
OTMEYaeTcsi OTCYTCTBHE NPSIMOIl CBSI3H HX OKPACKH C COfeprKaHHeM
npumeceii. JIumb xeartas H Keato-0ypast oKpacka Moxer ObITb CBS-
3aHa C MPHMECSMH OKHCJIOB JKese3a, riaBHbM 06pasoM B BHJAE MeXa-
HHUECKHX MpuMeceii, BEPOSITHO, THAPOOKHCIIOB.

M3 naTH anaTHTOB CKAPHOBOTO MPOHMCXO0XJAeHHs (cM. Taba. 5) Bo
BCEX NSTH OTCYTCTBYeT Aedekr /[[s, B ueThipex (3a HCKJIOUEHHEM
o6p. 1148T) — nedexr /I, u B ueTnipex — Mn** (3a HCKaOueHHEM
06p. 57B). Tak uto B 1eNOM OHH OMH3KHM K anaTHTaM 4YeTBEPTOi
I'PYILL. '

OnuHouHble AaHHbe (Bcero 3 obpasna) no amaTuTaM TrHIPOTEp-
MaJbHOTO IPOMCXOMKAEHHA NMOKA3LIBAIOT, UTO JBA H3 HHX 110 CBOEMY
CreKTpy GAM3KH K anaTHTaM NerMaTHToBO rpynmbl (cM. Taba. 6,
o6p. 6781 u 40B), a oxun — no fedexram, K OOJNBIIHHCTBY anaTH-
TOB UeTBEPTOH I'PYMIbl, He3HAUHTENbHO OTIHYAACH OT HHX HECKOJBbKO
G0nBIINM cofleprKanneM Mn.

ComnocTaBnenye JaHHBIX 1O HCCEIOBAaHHIO anaTHTOB C Pe3yJbTa-
TaMH XHMHUYECKOTO aHalH3a HEeKOTOpPhIX H3 HHX (cM. Tabm. 1—6)
NOKa3kIBAeT, YTO THN crekTpa Mn®*t HenocpejcTBEHHO HE 3aBHCHT OT
H30MOPQHBIX 3aMEIleHHiT, HMEIOIX MeCTO B anatute. 1o 2Ke MOXHO
CKa3aTh 0 nmapamMarHuTHeIX Aedekrax [, Ay u [’y Uto Kacaercs ne-
(ekta /I,, KOTOPLI ABIAETCA PE3YNbTATOM MPHUCYTCTBHS B CTPYKTY-
pe kommnekcoB F~— O~ — Cl7, 7o oH mpexlie BCcero xapaktepeH
JUIsl anaTHTOB MetaMopuueckux nopof (cM. Taba. 3), B KOTOPLIX IO
pes3ysibTaTaM XHMHUECKOTO aHalu3a ofHapyIKeHO ColeprKaHHue XJopa
(0,06—0,6%).

[Tosinenne pasnHYHLIX THMOB MapamMarHUTHHIX 1e(eKTOB B CTPYK-
Type anaTHTa ¢ PaslHuHbBIMH OTHOCHTEJbHBIMH HHTEHCHBHOCTSIMH
MOKeT ObITh 06YCIOBIEHO MHOTHMH NPHYHHAMH: TEPMOXHMHUECKHMH
H KHHETHYECKHMH OCOGEHHOCTSIMH pOCTA KPHCTAMNIOB, HAIHUHEM
MOBBILEHHOI0 PAfIHOAKTHBHOIO (hOHA, BO3MOMKHBIMH CTPYKTYPHBLIMH
HapylmeHHsaMH U Jedektamu, 0COOBHHOCTAMH BXOMIEHHS NPHMECHBIX
snemeHTOB M Ap. IlanbHeiimne uccsefoBanua (hH3HYECKOH NPHPOALI
JedeKToB, MX NOSBNeHHHA JHOO OTCYTCTBHSA, CBSI3H C BO3MOXKHBIMH
H3MEHEeHHSIMH B aHHOHHON YacTH sueHKH, CTeNeHbl0 COBepIleHCTBa
KPHCTAIJTHYECKOH CTPYKTYPHl H T. . TNO3BOAAT GoJee TOYHO ole-
HUBATh (aKTOPHI, MPUBOASLINE K HAGMIOaEMBIM NPH3HAKAM.

Conocrasnenue cofepanus Mn, mo JaHHLIM XHMHYECKOIro aHa-
JiH2a W -ompejiesieHHsnM, npojenaHnsiM no crnektpam II1P, B Gonb-
IIMHCTBE CJ1YUaeB MOKAa3biBaeT HX YAOBJIETBOPHTEIbHYIO KOppedsi-
muio. OJiHako cnefyeT OTMETHTD, UTO NPH OLleHKe KoHUeHTpaun Mn*+
no crnektpam IIIP noayuaioTcs 3aBbillieHHble 3HAYEHHS, a JJST Tpex
obpasnoB (cM. 1a6a. 2, o6p. 41B; Tabn. 4, 06p. &-B3B u 3-B3B) 3na-
YHTEJLHO 3aBhIIIEHHLIE N0 CPABHEHHIO C laHHBIMH XHMHYECKOro aHa-
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ausa. Jlnsa ykasaHHbIX 00pasioB MPOBOAKIHCH AOMOMHHTENbHEIE KOH-
TpOJIbHbIE ONpefiesieHH 1 000HMH METOAAMH, KOTOPLIE MOATBEPAHIH ITH
Jlaunbie. Bo3MOXKHON MPHUMHON pacXoXAeH il MOKeT ObITh 3aBhIlIeHHE
KouieHTpannu Mn*t npn ounenke no cnekrpam IIIP, BhisBannoe He-
pPaBHOMEPHOCTBIO BXOXJeHHA Mn B CTPYKTYpY yKasaHHbIX 06pasioB.
Takum o6Gpasom, Aast 06pasLoOB ¢ U3BECTHLIM XMMHUECKHM COCTABOM
u copepkanueM Mn ~ 0, n = 0,0n% (3a HckaoueHHeM Tpex obpas-
nos tabn. 4 — K-26B, K-31B u K-24B) ouenkn conepxanus Mn2+
[10 CHeKTpaM 1P COOTBETCTBYIOT JdHHLIM XHMHUECKOIO aHa/iu3a.

MoKHO MPEeAnoNOMKHTb, UTO B 3THX oOpasuax Mn BXoauT B cTpyK-
TYpy anmartita Bech, 1060 B OCHOBHOH uacTH Kak Mn*t, Jlna Tpex
obpasuos anatuta (cM. Taba. 4, o6p. K-26B, K-31B u K-24B), no
JlaHHBIM XHMHYECKOro aHanusa,cojepxanue Mn cocrasnsier ~ 0,2%,
onnako no cnexrpam TP, ecau n oTMeyaetcst, To Kak Mn** B KapGo-
narte. Tun Bxoxzaenuss Mn B 3Tux obpasiax He siceH: JHOO OH BXOAUT
¢ BaJIeHTHOCTBIO, Gosiblieil ueM Mn®**, u He mapamaruuTeH, Ju6o ero
CJIEJlyeT OTHECTH 3a CUeT MeXaHHYeCKHX TpHMecei.

HccaenoBanie MOHOKPHCTA/VIOB amnaTHTa [0Kasalo, 4YTO IIpH
Manblx Konuentpauusx Mn (~ 0,0n %) npociexuBaercs 2aMerenue
B 06oux KoopauHaunouHbiXx Kommaekcax — CaOg F u CaO,. ITo mepe
yBeJHueHHs cofiepKaHusi Mn Haunmnaer npeo6najaTh 3aMellleHHe
B kKommiekce CaO,. Ilpu janbHeiiliem yBelHueHHH coiepxkanns Mn
(~ 1%) (l)HKCHpVETCSI 3aMellleHHe B IIOCJIe[lHeM KOOpAHHAIlHOHHOM
KOMILIEKce. DTOT BHIBOJ, MOATBEPAMJICS NPH HccaeloBanud Oonee ob-
IIMPHOrO MaTepHana Mo MOAHKPHCTANIHUeCKHM oOpasiaM anaTura.
HHTepecHO OTMETHTB, YTO B GOJLILIOM YHC/IE ClydyaeB, KOTJa amaTHT
BCcTpeyaeTcsl B acconuanuu ¢ xapbonatom, Mn samemaer Ca umeHHO
B CTPYKType KapOoHaTa, a He anaTHra.

LiBeT npHpoAHLIX anaTHTOB BecbMa pasHooOpasen. Hapsiny ¢ Gec-
I[BETHBIMH afaTHTaMH BCTPEUaloTCs OKpamleHHble o0pasiibl: pO30BLIE,
¢uoaeToBrie, ronyouie, cuHe-3enense H Ap. B paGore [4] oTmeuaercs
L7151 JIOBO3€PCKHX anaTHTOB 3aBHCHMOCTb YBeJIHYEHH st HHTEIICHBHOCTH
OKpacKH C YBeJlHYeHHeM TPOLEeHTHOro CoJlepKaHHs Maprasua, mo
MHEHHIO aBTOpa, BXOJfILEro B CTPYKTYpPY Kak Mn*. HaeectHo, uto
B anaTuTe KpoMe Mn MOryT cojep:karbcs camble pasiuuHbe NPHMeC-
Hble 3JeMeHThl 6o JedeKTh, KoTophie 1ubo ABAAKICA XpoModopa-
MH, JH60 B ONpejle/leHHLIX YCI0BHAX MOryT 06pa3oBbIBaTh pasnuHy-
HBIE ACCOIHAIMH, HEHTPLl OKPACKH H T. II., YTO U SBJISETCA NPHUHHOH
pasHooGpa3HOro OKpallIHBaHHS 3TOrO MHHepana.

PaccmartpuBas B IIe/IOM JlaHHbIe 10 HecaeloBaHKio o6pa3nos ana-
tHTa MetooMm 1P, HeoOX0AHMO OTMETHTB, UTO BO3MOXKHOCTh IIONY-
yeHHsi rpynn ofpasioB ¢ XapakTepHbIM HaGoOpOM NpH3HAKOB Mpel-
cTaBisieT HecOMHeHHHII HHTepec. OGpallaeT BHHMaHue TOT (DaKT,
yto 0Opa3sibl anaTHTOB B BBIAEJNEHHBIX IPYNNax, HECMOTPsl Ha OTAas
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JIEHHOCTb MEXKAY OTJAENAbLHLIMH MECTOPOMIAECHHAMH H [PHHALRCNK-
HOCTL MX K PasH4YHBIM I'eOXHMHYECKHM TNPOBHHIMAM, HMET psl
ofulnx GcoGeHHOCTel, BLISIBASEMBIX ¢ momonibio cnektpo IIIP.
C apyrofi cTopoHbl, NONLITKA BhIAENAEHHs rpynn obpasuos, cBs3aH-
HBIX C KHCJIBIMH H OTAEJIbHO I1EJOYHBIMH TOpPOJaMH (MarMaTHYeCKH-
MH, NMerMaTHTOBBIMH, THIPOTEPMANLHLIMH), He MO3BOMSeT HX Xapak-
TEpPH30BaTh THNHYHLIMK cnekTpamu DITP. MoxHo npeanonoxute, uTo
paccMOTpPEeHHble TPH3HAKKH OTPazKaioT HeKOTOpHE CTOPOHLI Mpolecca
KPHCTA/INIH3ALHH, BO3MOXKHO, CBS3aHHBIE C TeMIePaTYPHBIMH YCJO-
EHSIMH, CKOPOCTBIO KPHCTAMJIH3AUMH H T. J.

[lonyuenukle pesynbTaTsl, 0cOOEHHO MO CKAPHOBBLIM H THAPOTEP-
MaJbHEIM amaTHTaM, KOTOphle NPHBOAMIKCH GoJibllle ¢ HMIOCTPaTHB-
HOH Lenble, clelyeT paccMaTpuBATh KaK nepBuiil War Gonee MmLIHPOKO-
ro ucnonb3oeanns cnektpos I[P, B uactHocTd, LSt BhiSBACHWS
THNIOMOPGHBEIX 0cOOEHHOCTEl anaTHTa COOTBETCTBEHHO HEOOXOAHMO
JanbHeiiliee HakomyexHe daktuyeckoro marepuana. OcoGoro BHH-
MaHH§ J0JKHO 3aCTYXKHBATH H3YUEHHE C STHMH 7Ke IeJIIMH HCKYCCT-
BeHHO MPHI'OTOBMAEHHBIX 06pa31oB, L5l KOTOPLIX OYAYT TOYHO H3BECT-
Hbl (PH3HKO-XHMUUECKHE napameTpbl HX oOpazoBaHus.
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I1. P. I'apbep,

E. H. Huxuruna,

B. H. Cornuros,

M. A. Hlepbarosa

HOBBIE JAHHBIE

0 XAPAKTEPE JIOMHHECIEHIIH
M IIAPAMATHUTHBIX CBOMCTBAX
MOHOB MAPTAHIIA

B AKIIECCOPIIOM ATATHTE

llpoaexenuoe HaMH JleTalbHoe H3yuenue THHnoMopdHbIX ocoben-
HOCTEIl aKiecCOPHOro amaTtiTa u3 rpaHHTOB H rpef3eHoBbIX 06pa3oBa-
nuil [opuoro Asras [3] nokasano, uTo ONHHM H3 XapaKTepHBIX
CBOIiCTB 3TOr0 MHHepala, 3aBHCSIUHX OT reoJOrHuecKHX H (PH3HKO-
XHMHUECKHX YCTIOBHEH MuHepanooGpasoBanus, SBISeTcs 1IBETOBOl
xapakTep JoMHHecueHunn. [IpensapuTesbHEIM BH3Ya/ibHBIM HCCTe-
JOBAHHEM JIIOMHHECLEHIIHH 3THX anaTMTOB B YJbTpadHOJETOBBIX
Jayuax (momHHecueHTHEI ocBetHTenb OH-18; ceetopuaptp YPC-1
¢ 22500—4000A) 6bun BhIACJAEHB TPH TPYIIIHL JIIOMHHECIH PYIOUIHX
anaTHTOB: C PO30BOM, KeaATOH M rony0boii aiomuHecuennuel. Llpeto-
BOI XapaKkTep JIIOMHHECIEHLUHH UYeTKO YBA3HLIBAJCHA C YCJIOBHAMH
ofpasoBanusl anatHToB. [1Js1 anaTHTOB H3 HEM3MEHEHHBIX pa3HoCTeH
paHUTOB Obl1a 3apHKCHpPOBAHA TONBKO [O30Basi JIOMHHECHEHLHS;
IJS ANaTHTOB JKe M3 rpefi3eHM3HPOBAHHBIX FPAHHTOB M Tpeii3eHOB
XapakTepHsl JBa MOCAEAHHX THIIA JOMHHECUEHLUHH (IpeHMYILecTBeH-
HO JKeNTasi M 3HAUMTEJNbHO Deske ronybas).

B cBsiu ¢ TeM, 4To juIs AKIECCOPHLIX ANATHTOB 1BETOBOH Xapak-
Tep AIOMUHECUEHLHH, [0 HAIUKUM JaHHbLIM, MOXKET SIBUTLCS ONHHM U3
OCHOBHBIX THNOMOP(HBIX CBOMCTB, ObIM NPOAOJIIKeHbl paboThl IO
YTOUHEHHIO UX CNEKTPOB JIIOMHHECLUEHIMH, 4 TaKxke BO30yKIeHHS.
st atux ueneit Ob10 B35iTo 5 06pas3ioB anatiTta, ocOGeHHOCTH CO-
cTaBa KOTOpHIX OBIM OXapaKTepH3oBaHBl HaMH paHee [3]. DTH ana-
THTHl C Pas/IHUHON JIIOMHHECLEHIHeH HMelOoT H CBOH cneunH(HYyecKHe
0CcOGEHHOCTH B COCTAaBe, TPEUMYLIECTBEHHO B COASPIKAHWM MapraHua
U PEIKHX 3eMesb (CM. TabaHiy).

HononuutenbHO GbIK H3YUEHBl TAKIKE NapaMarHHTHLIE CBOHCTBA
HOHOB Maprafila B JaHHBIX amaTHTax ¢ MpHBJEYelHeM B KauecTse
3TATOHOB MOHOKPHCTAJIJIOB allaTHTa ¢ aHAMOTHUHBIM XapaKTepoM Jiio-
MHHECILeHLIHH.



Cocmas u ysemosan moMunecyeryus anamumos
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* [To gaHHLIM CHEKTPaJbHOrO ananausa, BKJawouas Y (cnekrpockonwuer JI. T, H3awoMosa),

CneKkTpnl NIOMHHECHEHIWA W
Bo30yxaenns. [lns naty obpasios
anatira ObUIKM HCCNefOBaHb CNeK-
TPaJbHBEIH COCTaR ¥ ofnacTh BO3-
OVzK/IeHHS SMUCCHH TP KOMHAT-
HOH TeMmieparype.

CrnexTpsl JIOMMHECHEHUHH H
BO30VIKEHNST W3MEpeHsl C TIOMO-
Ikl JABOHHOTrO KBapleBOTO MOHO-
xpomaropa JIMP-4, ucnonbsye-
Moro Anst GuabTpanun Bo30yK-
[AIOUIEro yALTPapHONETOBOIO CBe-
Ta, MoHoxpomartopa YM-2, pas-
JNArawoiiero B CHEKTP 3MHCCHIO
ofpasua, oxnaxuaemoro ®3Y-27,
C YCHIWTENEM NOCTOSHHOIO TOKa
u camonucua. McrounukoMm Bo3-
OyaKIaloNero cBeTa Cay»Kujia BO-
Jopoanasi namna BOCY-3.

CnekTpbl BO30YKAEHHS H JIO-
MHHECIeHIHH HCC/IefloBaHHbIX 00-
PasloB MNpeAcTaBieHsl Ha puc. 1
(kpuBwie I, I' u 2, 2° coorBert-
CTBEHHO).

CnexTppl JomuHecUeHun. Bo
BCEX CIyuasfX CHEKTPhHl JIIOMHHeC-
NeHUHH COCTOSAT M3 JABYX [IHPO-
KHX [OJOC, OTCTOSIUIHX JpYr OT
JIpyra He MeHee ueM Ha 150 amk.
QopMa H NONOKEHHE Ha CIeKTpe
JVTHHHOBOJIKOBOI1 M010CH SMHCCHH
(kpuBBle 2, puc. 1) ¢ MaKCHMyMOM
okoJa0 580 mmk COXpaHATCA He-
H3MeHeHHBIMH A5 Bcex oOpasloB.
DTa opamHxKeBO-KpacHas 3MHCCHS,
coracHo [4—T7], COOTBETCTBYET
cBeyenHio 1oHoB Mn*t B Kpuctain-
JTHYECKOil pellleTKe MHOTHX CHHTe-
THYECKHX KDHCTalJIOB H MUHEpa-
JI0B.

B nonosnuneHne K MaprasueBomy
CBEUYEHHI0 Ha CMEeKTpax JIoMHHeC-
nennun o6HapysKHBaercs Auddys-
HAs M, KaK MPaBHIO, MEHee WHTeH-



CHBHASA MOJOCAa MCNYCKAHHA, KOTOPYIO €CTECTBEHHO CBA3aTh ¢ IPH-
CYTCTBHEM JBYXBAJIeHTHbIX PelKO3eMeNbHLIX HOHOB WJIH HHBIX KaTHO-
HOB H3 4HHC/Ja npHMeceii, OOHADPVIKEHHBIX XHMHUECKHM aHalH30M
B paccMarpHBaeMblx ofpasiax anaTtuta.

Ha6nonaemble BH3yanbHO pasnuuust B KapTHHE JIOMHHECUEHIHH
anaTHTOB DA3HOrO MPOHCXOXAeHHs, oOYCIOBHBIIHE pasjeneHHe ob-
pa3lOB Ha I'PYONBI «KEJITEIX» H «PO30BHIX», MPOSABISIOTCS B H3MEHE-
HHH TIOJIOXKEHHA M MHTEHCHBHOCTH Ha CHEKTPax H3JVUeHH HMEHHO
BTOPOH, KOPOTKOBOJIHOBOH MOMOCKH 3MuccHu. B o6pasuax 1-it rpynmst
(KenThle» anaTUThl) MAKCHMYM 3TOH MoJockl npuxoautes Ha 430 smk
(kpuBbie 2° na puc. 1, a, 0). [lux KOPOTKOBOMHOBOH NOJNOCH! ¢pPO30-
BBIX» anaTtuTos (2-st rpynna) pacrnonoxen B o6acti GIH3KOI0 Vilb-
Tpaduonera. [TockonbKY CHEKTP SMHCCHU PETHCTPHPOBANCH B npe-
Jenax BHAHMOTO H3AYUEHHS, TOYHOTO MOAQKEHUS MaKCHMyMa Xo-
POTKOBOJIHOBO/A MOJIOCHI ONpEIeNUTh He YAANOCh; HA CHEKTpax Jio:
MHHecUeHIMH 06pa3ioB 2-i rpynnsl B A0CTYNHOM Ana uaMepeuit o6-
JacTH o0HapyKHBAeTCs JHUIL JIKHHOBOMHOROW Crak 3TOH NOAOCH
(kpusuie 2 Ha puc. 1, s, 2).

AnaTHTHl, OTMeuaBlIMeCs NPH BH3YanbHOM HabAIOJEHHH Kak
«rony0eiey, 7O CHEeKTPAlbHLIM XapaKTepHCTHKAM NpHHAAIeNRAT K
THIY OKEITHIXY, OTAHYaACh JAHLIb OTHOCHTENHLHO MeHbiliel WHTeHCHB-
HOCTBIO OPAHKEBO-KPACHOTO CBEYeHNs .

HesapuciMo oT KOHKPeTHOH NpHpoAbL aKTHBATOPA, OTBETCTBEHNO-
ro 3a HCIYCKaHHEe KOPOTKOBOMHOBHIX MOMOC € Ayaxe < 400 u 430 smx,
BayHO YCTAHOBWTH, TPHHA/NEKAT JH OHH HMOHAM Pas/MvYHBIX e-
MEHTOB WK JBYM Pa3HbIM MOJOCAM OJHOTO H TOTO e HOHA-aKTHBATO-
pa, HaXoAALErocs B yC/JOBHAX PAa3HOTHIIHOTO OKPY KeRua B obpasnax
«ZKEITBIX? U «PO30BLIX» anaTHTOB. MOXKHO HazeaTbcs paspeninTb 3TY
INNEMMY C TIOMOUlbIO M3MepeHHs! CHeKTpPoB BO30YiKIeHHsS, BOCHPO-
H3BOAALNX, KaK H3BECTHO, CTPYKTYPY CINeKTpa AKTHBHOrO MOTJIOLLE-
HHA BbICBEYHBaloulero neHTpa. Ecan opMa H nojoxkernne cnekTpoB
BO30YIKIEHHSI KOPOTKOBOJIHOBLIX IOJIOC, XAPAKTEPHBIX sl AMaTH-
ToB 1-ii W 2-it rpynn, coBmaayT, €cTeCTBEHHO CYHTATh, YTO OJHH H TOT
JKC IIeHTp JIIOMHHECUeHLIHH OTBETCTBEH 34 HCnycKaHue ofenx mojoc.

Cnektpbl Bo30yxpuenns. ConocraBienne cneKTpoB Bo20YykJAeHHS
CHHEel1 M yJbTPapHOJIETOBOH nOJOC SMHCCHM anatuToB l-if u 2-i
rpynn (kpuBble I’ Ha puc. 1) no3BoaseT 3aKJIOUHTE, YTO 3TH CHEKT-
pBl COBEpUIEHHO HAEHTHYHBI. ITO 03HAyaeT, UTO MOJIOCHI CBEUYEHHS
Aaxe < 400 MM H Ayaxe = 430 MK BOBHHKAIOT BCAACTBHE OAHMX H
1eX JKe SJMeKTPOHHBIX NMepexoj/loB B HEKOTOPOM NOTrJIOMIaIonieM IeHTpe
W, cJlefloBaTelbHO, TpPHCYLUIH AaKTHBaTOpy OAHOH  XHMHYECKOH
MPUPOIBI.

XapakTepHast OpaHKeBo-KpacHas nojaoca JiOMHHECUeHIHH ¢ MaK-
cumymoM BOMH3M 580 mmK, npucyTCTBYIOULas B CNEKTPax 3MHCCHH

7 3akaa N 2867 _ 97
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BCeX HccaenoBaHHbix o6pasuoB (cM. pue. |, KpuBbie 2), AOCTATOUHO
SAPKO CBHAETEJILCTBYET O TOM, YTO BO BCEX CIyyasx 3a JUIHHHOBOJHO=
BYIO JIIOMHHECIEHIIHIO OTBETCTBEH ABYXBalleHTHBIH Maprauen. Bmec-
TEC TeM XOpOUO W3BECTHO, YTO MOCKOJBKY 3JI€KTPOHHBIE MEePexoibl
B HoHe Mn*t siBngioTca 3anpelieHHBIMH, cOOCTBEHHOE MNOIVIOUIEHHE
Maprasilia, BKJIOUEHHOTO B KPHCTAJNIHYECKYIO PEIleTKY, NMpaKkTHye-
CKH OTCYTCTBYET H HeNOCPEACTBEHHOTO ONTHUYECKOTO BO30VHKAECHHA
CBEYEHHS MapraHua He mpoucxoauT. HaGniwopaemasi B pasiHuHBIX
MHHEpalaX M CHHTEeTHYECKHX KpHcTaanax Oojiee WM MeHee MHTeHs
cuBHas (umoopeciieHIns MapraHina ofs3aHa pe3oHaHCHOH MHTPaLHUH
SHEPTHH K HoHaM Mn*! oT ApyruX mpHMecHbIX HOHOB-CeHCHOHIN3ATO-
POB, HAaXOAAIMXCS B OCHOBHOH pelleTKe.

AddekT ceHCHOUIH3HPOBAHHOTO MEpeHoca COCTOMT B TOM, 4TO
4acTh NONIOMIEHHOH KOAKTHBATOPOM BO30YXKaaiomiell 3Hepruu Gesbl-~
3NyyaTeNbHO TepejaeTcss HOHY Mapranua, KOTOpBIH BbiCBeuHBaeT
STy 9SHEPrHIO B BHJE XapaKTepPHOH OpaHKeBO-KPacHOH IMHCCHH.
OueBuIHO, NpPH OCYIUECTBIEHHH NOJOOHOTO MeXaHH3Ma mepejain
cobeTBeHHas sMHcCHS ceHcHOunusatopa u  duiloopecueHiHs Map-
ranua O6yayT Bo30GyKAaTbCs B OLHOM H TOM e CIEKTPalbHOM HH-
TepBane.

M3 cosnagennst o6nactu Bo3OYKJAEHHS KOPOTKO- M JUTHHHOBOJ-
HOBOH ToJioc duiioopecuenuny (KpuBsle I, I” Ha puc. 1) B paccmart-
PHBaEMBbIX CHCTEMAaX MOXKHO 3aKJIOUHThL, 4TO MPUMeCh, OTBETCTBEH-
Has 3a yabTpaduoneToBoe Ayaxe < 400 smmk 1 cuHER Ayaxe = 130mmK
H3JIyYeHHe, sIBISIeTCst BMECTE C TeM CEeHCHOMJIM3aTOPOM B HAIUHX ama-
THTax. 3amMeruM, uTo B rpynne 2 (KpuBhie /, I’ Ha puc. 1, 8, ¢) Takoe
COBNajileHue JOCTHTaeTcs TMOJAHOCTHIO, a B oOpasuax rpynnsl 1 (KpH-
Buie I, I’ wa puc. 1, a, 6) — wacTHuHo. IJn Beeit BepOATHOCTH, CEHCH~
GUIH3HPYIONIEH MPHMECHIO CAVHKHT OAUH W3 KaTHOHOB PelKO3eMelb~
HBIX 3JEMEHTOB, CyMMapHasi KOHUEHTPAUHs KOTOPHIX B HCC/ENOBaH-
HbIX oOpasuax cocrapnaser ~2—0,0n mon. %.

CyutecTBoBanne JABYX NOJOC IMHCCHH HEOJHHAKOBOTO CNEKTPalb-
HOTO cocTaBa (lyake < 400 Mmk ¥ dyaxe = 430 mmk), Bo3OyKAaEMBIX
B O/THOM M TOM K€ CIIeKTpaJbHOM HHTeppane (KpuBbie 2° Ha puc. 1),
yKaselBaeT Ha crocobHOCTh KaTHoNa, CAysKallero ceHcHOnan3aTopom
MapraHileBoro CBeYeHHs, oOpa3OBHIBATE B PellleTKe anaTHTa LeHTPhI
H3JYUeHHS PA3NHYHON CTPYKTYpHI.

Puc. 1. Cnexrpul Bo3GY&/ACHHA U JIOMHHeCeHIHH anaTiTa |-t u 2-ft rpynmn.

I — cnexTphl BO3GYHKACHHS JAAMHHOBOIHOBLIX M0JIOC HINYSEHHA Myaio = 580 amk, 1" —
COEKTPH BOSOYMACHHS KOPOTKOBOJIHQERIX MOJOC HANYUYeHHSI Ayawe = 415 amr u < 400

MMK, 2 — CHEKTpH M3JNYyHeHHUH AJHHHOBOJHOBBIX ITOJIOC; 2 — CHeKTpbl H3NYUCHHA KO-
PCTKOBOJAHOBLIX noJaoc. CneKkTpbl BD.’iG)’)KJlCHHH NpHEefeHbl K €AHHHIE 10 HHTEHCHBHOCTH.
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[Mo ananorde ¢ TAKHMH XOpOHIO M3YYCHHBLIMH CHCTEMaMH, Kak
N&Cl — Sn, NaCl — Pb, CsCl — TI [l, 2, 8], MoxkHO npeanoo-
WHUTb, YTO MOJOCA 3MHCCHH C Ayaxe = 430 MMK CBfI3aHa ¢ LEHTPAMH
Gosiee CJIOJKHOTO COCTABA, BO3HHKAWIMMH JHOO NpPH NOBLILIEHHBIX
JIOKAJILHBIX KOHIEHTPAUHAX akTHBaTtopa, JHOO BOMH3H JedeKTHBIX
MecT pemweTkd. D10 Xopolo coraacyercst ¢ JAaHubiMi TP U xumu-
YECKOI'0 aHali3a, KOTOPble TOBOPAT O HaAHUMH «CKOMJIEHWH» H MNo-
BBILIEHHOIO CoAeprKanusi HoHOB Mn*t B wkenThix» anatHTax (Awake =
= 430 mmk), ueM u o6yca0OBIEHA, NO-BHAHMOMY, CJOMKHOCTH MHKPO-
CTPYKTYPbI JIOMHHECHHPYIOUMX LEHTPOB B o0pasuax 3Toi rpymibl.

MoKHO NpeanoIoyKuTh, UTO anaTHThl rPynnel 1 HaxoasTcs, no
BCeil BEPOATHOCTH, B YCJIOBHSIX, Oojiee AaeKHX OT COCTOSIHHS PaBHO-
BecHs, HexenH obGpasunl u3 rpynnet 2. [Tostomy B kpucraanax l-if
TPyNnbl  HAapsAy ¢ UEHTPAMH JIOMHHECUEHUHH € Ayaxe = 430 mmk
MOryT CYIleCTBOBATL Takze oOpa3zoBaHus, BKJIKOUarollHe CeHcHOH-
JIU3aTOP B HHOM OKPYIKEHHH. '

Bo3MoHO, HeNoJHoe COBMNajeHue nojioc BO3OYHAEHHS IMHCCHH
Maxe = 430 MK M Ayaxe = 580 mmx (kpusbie /, ' na puc. 1, a, 6)
B rpynne | obbsicHsiercss MPHCYTCTBHEM TAKHX YCJIOMKHEHHBIX LEHT-
poB, ofecneuHBaONHX MPEHMYILECTBEHHYID MHUIPALMIO JHEPTHH K
MapraHiy, HO He CrnocoOHEIX K BLICBEUHBAHHIO B BHAMMOH obinacTH
npH OOLIYHBIX YCJOBHAX.

Mtak, paccMoTpeHue crnekKTpoB Bo3Gy:KAeHUs! Hamux oOLEeKTOB
NPHBOJHT K BBIBOY, UTO KOPOTKOBOJI HOBBIE NOJIOCH H3MYUeHU S Ayawe<
< 400 mmK U dyake = 430 MMK CBSI3aHBI ¢ NPUCYTCTBHEM B CTPYKTYpe
anaTuTa OJHOrO H TOro e akTuBaTopa. IlepeHoc sHeprHH Bo30YK-
Aenus K Mn*t ¢ mocneayiounM BbICBeuMBaHHEM XapaKTepHOH Map-
raHieBod SMHCCHH OCYHIECTBJISETCA 3THM e HOHOM aKTHRATOpa,
00pasyIoliM HEeHTPLl HeoAMHAKOBOH CTPYKTYpHl B amatutax l-it u
2-it rpynn. B anarturax 1-fi rpynmsl («KeaThle») Hapsay ¢ H3Tyyalo-
IHMH CYLLECTBYIOT HEJTIOMHHECIHPYIoNiHe NpH OObIYHBIX VCJIOBHAX
HeHTpLl Goflee CJ0KHOI CTPYKTYphl, crnocoOHbe ¢ BeiCOKOIH sdipek-
THB.IOCTBIO HepeflaBath 3HEpruio Mapranuy. DBes nposejenus crne-
LHAJABHBIX HCCJIEJIOBAHHN OTHECTH NOJOCH CBEUEHHS Ayyxe = 430 muk
H Ayake << 400 mmk K nioMu HeCIIEHIIHY OTIpeie/IeHHbIX HOHOB M3 YHCaa
cofiepKaluxcsl B anaTute npHMecel 3aTpyaHHTeNbHO. OJHAKO MOK-
HO TIPEANONOMHUTL, UTO AaHHLIH 3((peKT CcBA3aH C BbiCBEUHBAHHEM
HOHOB IlepHs, OOHAPYVKHBAIOIHUX MHOIOMONIOCHYIO JIIOMHHECIEHIIHIO
H spexTuBHBIH nepexoc Kk Mn BerpykType CaF, [9].

CiellyeT OTMETHTB, YTO LEHTPL! JIOMHHECIEHIHH B o6paznax Kak
1-it, TaK u 2-fi TpyNn oKasanHCh BeCbMa YCTOHYHBLIMH 110 OTHOWEHHIO
K TepmooOpaboTke.

CnexTpbl 9JeKTPOHHOrO mapamarsHuTHoro pesonanca. Mecaeso-
BaHHe JIBYX TPYIN anatuTta, BBIAEASEMbIX O CHEKTPaM JIOMHHECLeH-
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1ILMH, TIPOBEJAEHO Ha CTAHJAAPTHOM pajuocnexkTpomerpe P3-1301 mpu
KOMHaTHO# TeMmmnepatype. Ilo crnekTpam 31eKTPOHHOTO MapaMarHuT-
HOro pe3oHaHcCa, Takxe Kak H 10 CleKTpaM JIIOMHHECIIEHIIHH, anaTtH-
THl pasjie/IsSOTCs Ha jBe TPYMbL.

1. AnaTHTHI ¢ e TOH JIIOMHHECL@HIIHEH ¢ BEICOKHM CoJiepiKaHHeM
mapranua (~ 2%). Cnexrpol P panuoil rpynnsl anaTHTOB H/EH-

H
-
7
!
6003 2
i
1 1 1 1 1 1 1 1 1 1
38 36 34 G2 G0 H,H3
Puc. 2. Cnektp 3JeKTPOHHOTO Napa- Puc. 3. CnekTp 3JeKTpPOHHOTO napa
MATHATHOTO Pe30HaHCa anaTHToB l-it MarmuTHOro pesokanca Mn** anmaru-
TPYMIEL TOB 2-H rpynmbl.

I — sranonHad JNHHHA pajgakana Audu-
HHAnNukpuaragpasuaa (AdIIr); 2 — aun-
HH3 0T napamarHIlTHu)l(:KDMnnexton F=—

THYHBL H COCTOSIT H3 OAMHOYHO#H IIHPOKOH MHTEHCHBHOH JIMHHH, 00y-
CJIOBJIEHHOH BXOXKJeHueM Mn** B crpykrypy anartura (puc. 2). dtu
CHeKTPEl aHaJorHyHel crnektpam I[P MoOHOKpHCTa/JIOB anaTtuTa
C JKeJITOH JlIOMHHecueHnueil, Hccaenosannbix B pabore M. §1. ILllep-
G6akoBoii W ApPYrux (cM. HacTosiHi cGOPHHK). ABTOpaMH yCTaHOB-
JIEHO, YTO B 3THX 06pasiax MapraHell BXOAHT B CTPYKTYpY anaTHTa
Kak Mn** B koopaunaunonHoM Kommierce CaOy.

XapaxTepHoit 0COGEHHOCTBIO CIIEKTPA ABJIAETCS OTCYTCTBHE CBEPX-
TOHKOH CTPYKTYpPbl M BBbICOKASl HHTEHCHBHOCTb, YTQ MOXKHO 0OBAC-
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HHUTbH BXOXKJeHHeM Mn®*" B CTPYKTypy anaTtura He paBHOMEpHO, a 06-
JIACTAIMH C MOBBILEHHOH JIOKAJbHOH KOHIEHTpaluei.

2. AnaTHTHl BTOpOi TPynnsl (¢ Po30BOil JHOMHHeCHEHIHelH) 1o
JlaHHBIM XHMMHYECKOrO aHaJH3a CoJep:KaT MeHbliee KOJIHUECTBO
MnO (0,5—1%) no cpaBhennio ¢ anarutamu l-it rpynnsl. CrnekTp
AP ns1a 0o6pasuos 2-ii rpyNMbl COCTOUT U3 IUECTH SKBHIMCTAHTHBIX
Ma/IOHHTEHCHBHBIX JHHHH C TOJOMEHHeM 3TAJOHHOH JHHHH [ —
paiukajna JAHGUHHWINHKPHITHAPasH/Ia — MeXIy YeTBEepToil H Ile-
cToit JIMHUAMH (puc. 3). AHAJOrHYHBIA CNEKTP XapakTepeH IS TOo-
poukoo6pasHbiX 00pasuoB anaTtHTa, NOJMYYeHHLIX H3 KPHCTAJLIOB,
rie Mn®" samemaer Ca** B JieBsiTepHON KHC/IOPOAHOH KOOPAHHAIHH.
IrH crneKTphl 06yc/I0B/eHbl paBHOMEPHLIM BXoxKAeHHeM Mn*" B cTpyk-
Typy anarHra.

B ofpasue anaturta 191 ¢ po3oBoil OMHHECLeHIHel U3 TPAHHTOB
ATypKOJILCKOTO MaccHBa, KpoMe Toro, HabJoxaercsi oAWHOUHAS JIH-
HHS 2 OT mapaMarHuTHEIX KommjiekcoB F~— O~ — F~ (cm. puc. 3).
Conepzxkanue mapamMarHuTHeIX KommJekcos F~— O~ — F~ mo npo-
BeJleHHLIM OlleHKaM JJIs 9toro obpasua cocrasisier 0,01% mo oTHo-
IIeHUI0 K ¢ropy.

Onenka comep:xanus napamarauTHoro Mn?* B anaturax BTOpOIt
rPYNNbl, NPOBEJEHHAS 10 METOJLY CPaBHEHMS HHTErpaJibHONH MHTEH-
cuBHOCTH cnekTpoB TP Mn*" ¢ HHTEHCHBHOCTBIO 3TAJIOHHOTO CMEKT-
pa CuCl,-2H,0, nokasaJa, uto ero cojepxkanue cocrapmser 0,6—1%,
T. €. IPAKTHYECKH COOTBETCTBYET JAaHHLIM XHMHUECKOTO aHa/IH3a.

Taxum obpasoM, aHamus cnektpoB IIIP ucesrenoBaHHBIX anaTH-
TOB I10Ka3aJl NpPUCYTCTBHe B HHX Mn?', a Takxe pas/uuHbIil Xapak-
Tep BXoxKaeHuss Mn** 1,11 anaTHTOB KaK/10i N3 paCCMOTPEHHBIX BbIIE
rpynm.

B pesyabraTe netajbHOro H3yueHusl CIEKTPA/IbHOTO COCTABA JIIO-
MHHECIeHIIHH H CIeKTPOB BO30YKIeHHS OTHeNIbHBIX MOJIOC HX IMHC-
CHH MOATBepAHJIach 060CHOBaHHOCTD NPelJIOXKEHHOTo paHee pasjele-
HUA (UII0OpecHHPYIOIMHX aKLUECCOPHLIX aNaTHTOB HA I'PYNNLl B COOT-
BETCTBHH C THIIOM HX cBeuenus [3].

Ormuuns B CEKTPAJBHBIX XapPaKTEPHCTHKAX, OTOXKAECTBJIEHHBIE
C IPHCYTCTBHEM CTAOH/ILHBIX LEHTPOB CBEYEHHS Pa3HOil MHKPOCTPYK-
TYPBI, CBS3aHHEI C Pa3/IHYHEIMH (PH3HKO-XHMHYECKHMH YCJIOBHAMH 00-
pa30BaHHUS ANaTHTOB.
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0. D. Illypeuncrui,
A. T'. l'uauncran

NCCAEJOBAHUE

IIPHPOJHOTO KACCUTEPUTA
METO/0OM 9.IEKTPOHHOTO
ITAPAMATHUTHOT'O PE30HAHCA

n’lonoxpucmﬂﬂm kaccuteputa (20 mr.) H3 ceMH MeCTOPOXKIEHHH
cynb(HAHO-KACCHTEPHTOBOTO THMA HCC/TEJI0BAHBI METO/OM 3JIEKTPOH-
HOTO MapaMarHUTHOTO pe3oHaHca. O6pasibl KaCCHTEPHTA B OCHOBHOM
npejcTaB/aeHbl 06/JOMKAMH KPHCTA/IJIOB KOPHYHEBOTO LBeTa C SABHO
BreipaxkeHHEIMU rpansimi (110). CorsracHo JaHHBIM XHMaHaJH3a, B HC-
CJTe/IoBaHHBIX HAMH 00pasiax colepiKaTcs NMPHMECH NMapaMarHHTHBIX
sgemerToB (B %): Fe—0,1 — 1,0 W — 0,001 —0,3; Ti—
0,001 = 0,1; Cu— 0,001 — 0,01. Kaccurepur KpHcTa//IH3yeTCH
B TEeTpParoHaJbHOH CHHFOHHH, €ro MOpOCTPAHCTBEHHAS] Tpynna
P4/mnm (Dj;). Dnementapuas sueiika comepxut 2Sn0, [1]. Honnl
00pasyloT HEeCKOJbKO HCKaXKeHHYIO IIJIOTHEHLYI0 reKcaroHajibHYIo
ynakoBky. Koopanuamuonusle oktasapsl SnOg 3aHHMAIOT JBa He3K-
BHBAJICHTHEIX TOJIOKEHHS, COBMEIAIONIHXCA APYr C JAPYroM MpH
nopopore Ha 90° BOKpyr IJIaBHOH KpHcrajrorpaduueckoil ocH c.
Okxkrasapel clerka Ae(opMHPOBAHLl H COOTBETCTBEHHO MMEIOT JIOKa/lb-
Hyio cummerpuio D,y [1]. MeeslenoBanne KaccurTepuTa npoBeieHo Ha
pannocnektpomerpe P2 1301 (A = 3,2 cu) npu KOMHATHOH TeMnepa-
type. I1pu stux ycaoBusax o6uapyxeH cnekrp SIIP Fe?", 3amema-
iomero Snt*,

B cooreercTBHH ¢ JoKadbHOB cumMeTpueii crektp I[P Fe*
OMHCLIBAETCH CIMHHTAMHJIBTOHHAHOM:

5 = 5 b0% + - B0} + 5 BROL + 55 6303 +

o o '
*i‘mbjo:;+ﬁ(gxﬁx8.r+ gyHySy + g.H.S,). ()
3a CHCTEMY KOOpIHHATHBIX ocell CIIHHTaMHJABTOHHAHA cienyer BhIO-
path TPH B3aHMHO MepHeHANKYJIsPHBIX OCH ¢, OKTaspa SnO, Tak, uTo

JJIS1 IEPBOTO OKTa3Apa X || [IIO], y || [0011, z || [110], ans BTOpPOTrO —
x| [110], g [001], z | [110],
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B coorBeTcTBHE ¢ GOMBIINM Ha49aJbHEIM pacilenieHneM B KaccH-
tepute a5t Fe** (cocrosinne ®Sy,, cnun S = 5/2) [2] cnektp 3P

npu opuentauun H || [110] COCTOHT W3 uyeTHIpeX OCHOBHBIX JIHHHIT
1 1
(puc. 1), rne / u 4 — nepexoasl Mexay ypoBusaMH (+ & — — =)

!
7
5 2
3
2
4 ! -
6003
="
6003
—_
H H
Puc. 1. Cnekrp 3[1P Fe3" B kac- Puc. 2. Cnektp SIIP Fe3* B kac-
cutepure. Opuenrauus H || [110]. cutepute. Opuentauns f || [001],

3 3 3
H (+ 5 —>— < ) A7 IePBOro 0KTaspa; 3 H 2 — nepexomsl (+ 5 —

3 ! 1
— — ) H (+ 5 —— =) AJ1s BToporo okTasjipa. JIuuus 5, BO3MOXK-

1 1
HO, TAK:Ke OTHOCHTCH K Mepexoy (+ & —> — ) JUIsi IepBOTo OKTa-

snpa. ITpu opuentawun H || [001] (puc. 2) nabmonaloTes JiBe JIHHUH:
I m 2 — nepexolibi MeXJy YPOBHAME (+ 5 — — %) 4 % o %)

cooTBeTCTBeHHO. B 3Tofi opuentauuu 06a OKTasapa MarHHTHOIKBH-
BajenTHbl. Vccnenys yrioByilo  3aBHCHMOCTB JTHHHH nepexofia

(+ —l— ~» — ), MOKHO HafTH, 4TO ee TNOJOXKEHHE MNPUOIHKEHHO
onuchbiBaeTcsi (POPMaSM3MOM CIHHOBOTO FAMHJ/ILTOHHAHA C 3(epeKTHR-
HBIM CITHHOM S = ZL g) =g, u g = 3¢, T0 XapaKkTepHoO /sl CIy-
yas GOJBUINX HauaJIbHBIX pacmenyenuit npu S = 5/2 [3]. Unentudu-
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KallHs MepexooB NpojesaHa B COOTBETCTBHH C PACUETHLIMH JaHHBIMH
[3] aa ypoBHe#t HoHOB ¢ S = 5/2, ONHCLIBAEMBIX CITHHTAMH/TBTOHHA-
HOM B ¢opme (2).

Ilpu npuGanKeHHOM ONMHCAHHM CHEKTPA C IOMOULBIO CIIHHTa-
MH/ILTOHHAHA

H = —b30% + —+ b30% + gBHS, (2)

npeanosiaras B (1) useHs, coepxkaiye by, MaJLIMH U paccMaTpHBas
yteH g BHS kak Bo3aMmyllenue IITAPKOBCKON YACTH C TOMHOCTHIO /10

TpeThero NpHOIHIKEHHs TEOPHH BO3MYIIEHHIl, MOXKHO ONpeieHTh
3 3

i 1 3
COOTHOUIeHHs i nepexonos (+ - — ——2-) " (+ g ?)‘
Hcno/ib3ayst 3TH COOTHOLIEHHsI, 4 TAKKe Npernonarasn g, = g, = g, =
= 2,000, anasornuno napamerpam cnektpa Fe®* B pyruse [4], Mox-

HO onpeje/uTh npubauKenuble 3Hauenust by = D = 14,1 xMey,

b3 = 3E = 1,1 kMeay. Tlonyyennble 3HAYEHHS] TIPHMEPHO COOTBETCT-
BYIOT JaHHbIM JJIA HayaJ bHBIX paciienieHdil B KaccuTepurte [2],
paBHBIM 57 1 75,5 kMey. Otmernm, uto cnextp P Fe** B kaccute-
WTe aHaJIOTHYeH Xopomo HayueHHoMy cnekTpy Fe** B pyruae TiO,
4] ¢ napamerpamu D = 20,35 kMey u E = 2,25 kMey, uro obbsc-
HSIETCH CXOJICTBOM 3THX CTPYKTYp. (Drementapuas suveiika TiO,
HMeeT Ty K€ NPOCTPAHCTBEHHYIO I'Pynny H mapamerpbl a = 4,492,
¢ = 2,893; mis snementapuoil siueiiku SnO, a = 4,72; ¢=3,17).
s 1ByX 06pasioB KacCHTepHTa U3 OJHOTO MeCTOPOXK/IEHHA TPO-
BelleHa KOJIHYECTBEHHas OlleHKa colepxanus wusomopdHoro Fel™.
B kauectBe srasiona ucnojiszoBan CuCly-2H,0. CpaBuenue gopmbt
JHHAA ofpasia M 3TajI0OHa, TpojieJaHHOoe METOJOM JIHHEHHBIX aHO-
mopo3 [6], mokasano X ToMIecTBeHHOCTh. Ilpu samucu JHHHH
CIeKTpa B NMepBoii NPOH3BOAHOI olleHKa KosauuectBa Fe®™ noayuena
H3 coorHowenust [6]:

NN (g AHZ ) 203
¥ ]

2 UD AH?nax)a'r'ﬁ's

rae Ny u Ny — KoJHyecTBO mapaMarHUTHBIX YacTuil ofpasua u 3Ta-
goHa; Ig v AH ey — aMIUIHTYABI THHUIT K pacCTOSiHHE MeXy Mak-
cUMyMaMH JHHHI oOpasua u srajgona. Kosdduuuentsl 2 1 3 yuHTHI-
BalOT Ha/THYHe B CTPYKTYpe 2 Komniaekcos Ais Fe?” i naauyue 6 pas-
HOBEPOATHLIX cocTosiuit (S = 5/2 aia Fe®*) B uceenyemom obpasue
1 2 cocrosinuil (S = 1/2 pas Cu?”) srasrona. Koapdunuenr 6,3 B 3na-
MeHaTeJsie BBeJeH Ha GOKOBOE 10JI0KeHUe 3TaJIOHA BO BPEMS ChEMKH.
Conocrapjrenne nojyueHHoil oueHky cofepxauns Fe'" ~ 0,1%
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B 3THX o0pasuax c JaHHBIMH XHMHYeckoro aHanusa Fe ~ 0,08%
TMO3BOJIAET MPEANOJOKHTE TPEHMYLIECTBEHHO H30MOp(HOE BXOXKIe-
HHe XKeje3a B Bule Fe?™ B cTpyKTypy HCC/I€I0BAHHOTO HAMH KacCHTe-
pHTa.
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H. C. Bapranosa,
T. H. I'puzopveea

IMNOANMOP®U3M BHOTUTOB
U3 T'PAHUTOHI0B
BOCTOYHOTO 3ABANKAJIBA

Euomm obpasyiotcsi B [OpPoJax pas/HYHOrO TeHe3Hca, CJIOXKHBI
0 COCTaBy H CTPYKTYpe, CNOCOOGHL! M3MEHATh COCTaB H CTPYKTYpPY
¢ u3MeHeHHeM (PH3MKO-XHMHYECKHX YC/IOBHIf — ITOITOMY OHH MOTYT
OBITH HCIOJIb30BAHBI MPH BbIACHEHHH YCJAOBHI (OPMHPOBaHHS MO-
pox.

Bomnpocy nosiumopdmama ¢JI0 B JIUTEPATyPe YAeJeHO MHOTO BHH-
mauusi. Xenapukce H [Lxeddepcon [9] cpeay NpHUpOAHBIX CIIOL Bbifl-
BHJIH TPH noJuMopduble Moaudukauun: 1M, 3T u 2M,.

Cpean 6uorntoB HaubGosiee uacra moaudukaums IM. O6eros-
TeJIbHO BONPOC O ToJuMopduaMe c/ofl pasobpaH B paborax [4—6].
CmutoM u HoepoM TeopeTHYeCKH 0GOCHOBAHO M IOKA3aHO, UTO NPH
YCJIOBHH HaJIMYHs B CTPYKTYPE TOJBKO OJHOIO YIVIa YyIAKOBKH MOXKeT
OLITL TOCTPOEHO IIECTb NPOCTEHIIHX NOMHUMOPRHBIX MoAHbHKALKH
cmon: 1M, 2M, 2M,, 20, 3T u 6H. M3 vux toneko 20 u 6H mo cux
nop He Gblyi oOHapy:KeHbl B NPHPOJE.

Bce Berpeuaiompecs B nNpHpoie NOJMHMOPGhHEIE MOAHDHKALKH
¢JI0]1 Ha6JII0laoTCsl KaK B YIOPAL0YeHHOM, TaK H B HEYNOPA04eHHOM
BHJE.

Ha npuunnbl o6pasoBaHus TeX WM HHBIX NOJIHMOP(pHEIX MOJIH-
thuKanui ¢JIojl, a TaKKe yrnopsioYyeHHEIX H HeYyOPANXOYeHHBIX CTPYK-
TYP B HHX eIHHOH TOYKH 3PeHHH HeT.

Honep u YOrerep [5,6], cuuTtesupyst UIoronuTB rugpoTepMaIbHBIX
VC/IOBHSAX MPH BBICOKHX TeMIepaTypax, MOJy4YHTH (JIOrOMHTH €O
crpykrypamu IM u 3T; npu HH3KHX Temnepatypax (WIOrOMHT KpH-
CTaJITH30BajIcA co cTpyKTypoii 1Md, kKotopas co BpeMeHeM WJIH C To-
BHIIIEHHEM TeMIepaTyphl nepexojusa B crpykrypol IM u 3T.

MyCKOBHT NpH HH3KHX TeMIeparypax nepBOHauaJIbHO KPHCTAJ-
JIH3yeTcsl ¢ MOJIHOCTBIO HeynopsiloueHHoll cTpyKrypoii (IMd), korto-
pas c NoBbLILLEHHEM TeMIepaTyphl NepexoAuT B CTPyKTypy IM, a npu
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JanepHelleM MoBblluenun Temneparypsl — 2M,. Ilpu stom peakiust
MPOTEKAeT OYeHb MeLJIEHHO.

[Tpupoansiil gyioronut co cTpykTypoit 2M; npakTHuecKH mnepexo-
auT B 1M wim 3T npu 900° u 15 000 amm npuMepHO uepe3 Mecsiil.

DBHOTHTE M3 BKpanJeHHHKOB PHOJIHTOB U M3 OHOTHTOBHIX T'DaHH-
TOB, GIM3KHX IO COCTABY K pHOJIHTaM [4], Takike 0OHApYKUIH CTPYK-
Typy IM.

Bce npuBesennble (akTel, Kasajoch Obl, JO/DKHBEI TOBOPHTH 00
o6pasoBaHud NoJHMopdHOI MoiH(UKauun IMd npH HH3KHX Temie-
parypax, a moiudukanuu 1M — 1pH BLICOKHX, HO B MECTOPOK/IEHH-
AX HH3KOTEMIIEPATYPHOTO reHe3uca Hapsay ¢ mMoindurammsamu 1Md
6l OOHapy:KeHBl CTIOAB MoAHMOpGHON Moaudukamun 1M.
Bosbiioe pasHooGpazve noJHMOPdHBIX  MoAHbHMKaANMil ¢/I0L H
B NlerMaTHTaXx.

Ha ochoBe Jannbix no npupoaubiM cmofam HMogep u HOrerep
[5, 6] nmpuxoaAT K BHIBOAY, UTO MPHPOJAHBIE CJIOAbI 0GHAPYKHBAIOT
sIBHBIE CJIeBl YIIOPsIQYeHHs, TPHUEM B [POTHBOPedHe C MpUBeLeH-
HBIM UMH 2Ke (paKTHYyeCKHM MaTepHaJ/IOM CUMTAIOT, 4To Haubolee yno-
pflloyeHbl HU3KOTeMmepaTypHhele pasxHoctH. Kpome Toro, oHM oTMe-
4aloT, YTO ¢CTPYKTYPHI Pa3JTHUHOTO TUIA NPUPOJHBIX CJIOJL He MOTYT
OBITE O6YCI0BJEHB TOTbKO H3MEHEHHSIMU JIaB/IeHHs U TeMIepaTy phl».

Huoit TOYKH 3peHHs HA NMPHYHHBLL YIOPALOUEHHS CTIOL NpHIep-
xKupatores [lekeiizep u Amemanke [7]. TTpuunnoit Heynopsa0ueHHBIX
CTPYKTYP B OMOTHTAX OHH CYMTAIOT POCT KPHCTA/IOB MPH BLICOKHX
TemnepaTypax ¥ (Win) B yCJOBHSAX CJIOKHOTO XMMHUECKOTO OKpYy2Ke-
uus. Xaper [8], ueeaenys nomuMopduaM CmoJ M3 NMOPOA PYAHHKA
Bynyt-3nBop, ofHapy:KuJ, 4TO, HECMOTPS Ha pas/HuHe BMeLlaio-
INX nopoj (6MOTHTOBbIE CJAHIbI, TPAHHTHI U CTABPOJIHTOBBIE CJIAH-
1Bl), Bce OHOTHTHL HMe i cTPYKTYPY IM wn 3T. Iocnenosast BEIBOA:
OCHOBHBIM (DaKTOPOM, BJIH SIOLLHM HA MOSAB/EHHE T€X HJTH HHBIX MOJTH-
MopdHBIX MOJAM(PHKALMI ¢TI0, ABIAETCS TeMmreparypa.

M. M. Iloeunaiituc u H. M. Opranosa [3] ormeuator, uto CTpyK-
Typel IM u 3T — GoJsree BEICOKOTEMIEpATypHble MOJH(HKALHMH, BO3-
HHKalolMe npH OGbicTpoil KpucTadausauud, a 2M; — GoJjiee HU3KO-
TemnepatypHas, o6pa3yomasncs NPH CHOKOHHOM pocTe.

Hamu npu u3yuennn GHOTHTOB M3 rpanuTonz0B Bocrounoro 3a-
6ajikajibsi, HAPSAY C ONMpeleJeHHEM XHMHUYECKOIO cocTaBa, NpoBeje-
HO peHTreHorpaduueckoe HcceoBanie 6HoTHTOB. B nacrosmeit pa-
GoTe ce/IaHA MONBITKA BHIABUTH YCJOBHS, [PUBOASNILNE K 00pasoBa-
HHIO MOJTUMOPQHBIX MoAH(HKaLHH GHOTHTOB.

B kauectBe OOLEKTOB MCC/ENOBaHUH ObLIM B3ATEI OHOTHTHL H3
MacCHBOB pa3sHOBO3paCTHLIX TI'PAHHTOHJ0B, 00pa3soBaBIMXCH B pas-
JIHYHBIX CTPYKTYPHO-(aliaJbHbIX 30HAX M NpHHAIeKalux K pas-
JIMUHBIM MarMaTHYecKHM (POpMaIH M.
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Beero usyueno 73 npo6el 6HOTHTOB 13 19 MacCHBOB, PacnoNOKeH-
HBIX B 6 CTpyKTYpHO-hanua bHEX 30HaX: 3aypy/IOHTyeBCKoil — 30-
He paHHell KOHCO/MJALlMH, B KOTOPOH B Me3030€, a BO3MOMKHO, H
C BEPXHEro IaJjeo30s CJAOXKHUJICS pexkuM, OMH3KHHE K niaatdopMeHHO-
my; IlpHapryHckoii reocaHTHKIHHA/IbHOH Kpaesoil; LlenTpajabHOf
BocTouno-3a6aiikaTbCKOH CHHKJIMWHAJIBLHON, XapaKTepuaylouleiics
HaJHYyHeM MOIIHBIX IOPCKHX oTyoxeHH#; [IpHIINIKHHCKON KpaeBoH
re0aHTHK/IHHAMBHOI o6lacTh, TaAroTelomell K KpynHomy Momnroso-
OxorckoMy ToyOHHHOMY pasjoMmy; BepxHeaMypckoH CHHKJH-
HaJbHOH 30He M Jlaypckoii KpaeBoH re0aHTHKJ/IHHA/IBHOH 00JacTH,
oTHocsiulelics yxe K [entpanbuomy 3aGaiikasbio.

I1pu BeiGope 0OBLEKTOB HCCJeAOBAHMII cTaBH/IACh 3ajaua Mpocie-
JHUTh OCOOEHHOCTH CTPYKTYp OHOTHTOB: 1) M3 TPaHHTOMIOB OJIHOI
CTPYKTYpPHO-(hallHa/IbHOH 30HBI OT JAPEBHHX K MOJOJbIM (3aypyJIoH-
ryeBCcKas CTpyKTypHoO-paumanbias 30Ha — 3aypy/IOHTyeBCKH il Mac-
cuB (Pt?), wroku, pByuue 3aypy/monryesckuii maccus (P), Byasa-
raiickuit wrox (P), Kyiityncknit maccus (/)); 2) B CJOXKHONOCTPO-
eHHBIX MaccHBaX no (asam craHoBJenusi (Konayesckuii maccus);
3) B ruGpuAHBEIX nopoJax (YHAMHCKHII MaccuB); 4) B NETPOXHMH-
YEeCKH CXOJHbIX pasHocTX MaccHBoB (CpeTeHcKHil MaccuB — Bepx-
Heroarotaiickuit ok, CokTyeBCKHiIl MaccHB — ByJsarafickuii
IITOK); 5) B 3aBHCHMOCTH OT LIEJOYHOCTH NOPOX, COAepHamuX OHOTH-
Thl; 6) B 3aBHCHMOCTH OT CTeNeHH YNOPsAJOYeHH s TATHOK/IA30B, Ha-
XOJSIUMXCA B ITapareHe3nce ¢ HCCaeA0BaHHBIME OHoTHTaMK; 7) B 3a-
BHCHMOCTH OT CTeleHH H3MeHeHHf MOCTMarMaTHYeCKHMH MpoLeccaMu
cofiepxKamux GHOTHTH FPAaHMTONOB; 8) B 3aBMCHMOCTH OT XHMHUe-
CKOTo cocTaBa GHOTHTOB.

Xumuyecku GblTI0 npoaHamsupoBato 8 npob Guornta *.

CnexkTpoxumuueckoMy aHann3y Objo nogseprayto 13 mnpod.
Onpenenenne SiO,, Al,Og, TiO,, MgO, MnO, CaO B HHX MpOH3BE/IEHO
METO/IOM KOJIHUECTBEHHOI'O CIeKTpaJbHOTO aHaausa **.

PesyabTaTel nepecueTa XHMHYECKHX M CIEKTPOXHMHYECKHX aHa-
JIH30B HA KPHCTA/NIOXHMHYECKYI0 (opmyJay, IPOH3BEJEHHOIO [0
merony B. C. CoGostesa [I1], npusesens: B Tabu. 1.

Pentrenorpaduueckit GHOTHTHL HCC/EJOBAIHCL METOJOM MOpOLI-
ka. Cpemka nposojimigach Ha audpakromerpe YPC-50uM. Pexum
cpemku: 37 kg, 10 ma, ckopoctsb cyeTynKa 1 2pad/mun, nanyyenne Cu
¢ GuasTpom.

* Ananusk npou3BeleHbl B Ja6opaTopud MHCTHTYTa Te0JOrHH M reodu3HKH,
anaantiid JI. C. Tionenesa u 3. C. T'yaenkas.,

** AHajau3bl NPOH3BEJEHE B CleKTpasibHoii naGopatopun CHUMI TUMCa, aua-
autug E. JI. Bepman, IByX- H TpeXBajieHTHOE ¥Kese30, BOAA H LIEJOUH Ofpejede-
Hel B MHCTHTYTE reonorun u reodusnku, anaautuk 3. C. yaenkas.
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Tabanua 1

Kpucmaaroxusuveckue gpopmyant 6uomumos uz zpanumoudos Bocmownozo 3abaikaiss *

N Ti’é’fgfﬁ,’,’:ﬁﬁ’;‘"" OkTasgpuveckas KoOpaMHAUMSA MemnakeTisle HoHB
it SyYTi| Al | B| Al |Fet++| Fet+ | Mg | Mn | Ti Zr B |OH | F K Na Ca Lt 3
22-63 (2,85 | 1,15 | 4 |0,34| 0,24 | 1,42 |0,77 (0,05 (0,24 3,06 0,94 0,83 10,03 0,04 0.90
361-63 | 2,65 (1,35 | 4 |0,10| 0,20 | 1,06 |[1,38(0,02|0,15 2,91(2,00 0,78 10,02 0,05 0,85
179-63 | 2,80 | 1,20 | 4 [0,05] 0,24 | 1,08 [1,30|0,02(0,29 2.98(1,22 0,78 10,02 | 0,03 0.83
114** | 2,09 [ 1,41 | 410,41] 0,21 1,19 |1,30]0,01 0,02 2,8412,37 0,77 |0,05| 0,04 |0,02] 0,88
AT *% L 2:00 1:30 | 2 10241 0,27 14142 14,25]0,02 10,02 2,89(2,00 0,82 [0,03] 0,06 |0,04] 0,95
15 2,78 11,2214 10,08 0,40 | 0,88 1,34 0,180,041 (2,84(1,66(0,08| 0,78 0,78
24/53 | 2,72 11,28 | 4 [ 0547 | 0,37 10,79 11,27 1'0,08]0.25 2,91 (1,56 0,87 (0,02 0,02 0,84
20/16 | 2,68 [ 1,32 [ 4 |0,26| 0,24 | 0,88 |1,40(0,04|0,22 3,0411,35 0,89 0,02 0,03 0,94
48 2,87 14,43 [ 4 [048]0,19 | 1.0 [1.3510,08]0,18 2,94 1,60 0,78 10,02 0,04 0,84
616 2,78 (1,22 | 4 |0,44] 0,29 | 1,13 |1,419(0,03 (0,20 2.98|1,54 0,73 10,02 0,04 0,84
H-8 2,851,145 | 4 |0,18( 0,31 | 1,74 |0,37/0,02(0,16(0,01|2,72|1,66}0,30| 0,83 0,01 0,84
1-29 | 2,70 [ 1,30 | 4 |0,13| 0,26 | 1,21 |0,91]0,01 0,18 2,70(1,53/0,09| 0,74 | 0,02 0,76
288-63 | 2,76 | 1,24 | 4 |0,08] 0,47 | 1,05 11,46)0,02]0,18 2.96 1,41 0,78 | 0,02/ 0,04 0,84
298-63 | 2,88 [ 1,12 | 4 |0,24| 0,43 | 0,97 |1,46/0,01|0,20 3,0110,99 0,79 |0,03| 0,07 0,89
412-63 | 2,79 | 1,21 | 4 |0,09| 0,26 | 1,06 [1,37(0,03(0,20 3,0111,29 0,79 10,03 0,05 0,87
416-63 | 2,54 | 1,43 | 4 (0,04 0,32 | 1,39 [0,80|0,02]|0,27 2,8412,08 0,71 10,02 0,03 0,76
4/1 2,75 11,25 | 4 |0,03| 0,42 | 1,42 |0,62]|0,03(0,48[0,01|2,71|1,94|0,13| 0,75 |0,02| 0,05 0,52
2,77
23/1 0.05 | 4 0,40 1,73 |0,36(0,0410,18]0,02(2,68|1,82|0,18| 0,81 0,81
509 2,85 ,15 [ 4 (0,01( 0,26 | 1,35 (1,08|0,03(0,21(0,01(2,95(1,53(0,06( 0,82 0,05 0,87
517 2,72 (1,28 [ 4 |10,10]| 0,30 | 1,19 [1,09]|0,03]0,24 2,95(1,59 0,79 |10,02| 0,03 0,84
536 2,681 4,37 1°4 | 0031 0,47 | 4,28 | 1:44 | 0,08 0,23 2,8811,55 0,80 [0,02] 0,03 0,85

* MecTo B3NTHH M COCTAB MNOPOX CM.
** AHanussl paaTel M3 paGorwl [1].

Taba. 3.




HUa 73 npo6 22 okasanuch 1pHHaAAEKAIAME K NOTHMOPGHOI
pasnoBuanoctd IM (3T), 24 npobul — k 1Md, 4 npobsl — K 2M,.
B 11 npo6ax Okl o0Hap yiKeHsl CMelaiible KPHCTAVIb, KOTOPhIE MBI
obosnaunian kak IM -+ IMd. B 12 npoGax oxasaliuch NpUMECH.

PenrrenoBckue peieKchbl, COOTBETCTBYIONUIHE DA3MHUHBIM NOIH-
MOPQHLIM pasHOBHAHOCTAM OGHOTHTA, NpPHBEJEHH B Tabu. 2.

Ta6anna 2

Penmzenocackie pegaekcol, coomeememeyomue PasAUYHbIM ROAUMOPHHOIM
Modupurayuam buomuma

iM iM 41 Md iMd M,
obp. 20-63 o6p, 2-63 o6p, 517 Rl oGp. 23/1 hkl
d I d ! d | d !
9,850 |100 | 9,950 {100 | 9,880 |[100 | 001 9,840 [100 | 002
5,040 | 18 002 3,537 | 5 114
3,668 | 18 12 13,355195] 006
3,333 | 73| 3,340 (100 | 3,340 | 86 003 31401 8 15
2440 | 10°) 374507 [ 10 s A s s 1 025
2,920 | 48] 2,043 [ 7 113 | 2,930 | 6 115
2,640 | 24| 2,630 | 40| 2,630 | 19 200, 131| 2,784 | 5 116
2,500 | 13| 2,510 [+25 | 2,500 | 17 | 004, 113! 2,633 [ 12 131
25445 | 20 [ 2,446 | 22 | 2444 | 47 ) 432,200 3 2,500 |21 008
2,266 7 220, 1321 2,446 | 14 133
AT6 143 | 2:480' | 25| 2,18 | 11 1202, 133 | 2,271 [, @ 135
2,000 | 15) 2,012 | 22| 2,000 | 19| 005 |2,164 | 14 135
1,904 6 1,916 | 8 |203, 132,006 | 20 | 0010
1,674 | 21| 1,680 | 25| 4,677 | 17 | 204, 135 1,676 | 23 153
155440 [F200 ) 4,543 | 25| 4,540 1 47 1060, 33T} 4,548 | 27 | 060, 330

s mogupurauun IMd xapakrepuo npucyrersue Toabko h00,
k00, 00, 0RO pedurexcos. O6 oGpasuax, rje Mbl 0603HAUMIK CMEItAH-
HYI0 NONHMOP(HYIO Pa3HOBHAHOCTh, MOXKHO, IO-BUIHMOMY, CKa3aTh,
YTO CPeAH YHOpAZOYEHHBIX YyacTKoB IM ecTb H HeynopsiAoueHHbIE.
YyBCcTBHTe/bHbIE peduiekchl B o6acTh 2—4A He ucuesalor cosceM, a
CHJILHO YMEHbIUaloTcsl B UHTEHCHBHOCTH, XOTS XHMHYECKHH cocTaB
o6pasuos 6an3ok. O6p. 23 /1 Xopolo NpoUHAMIHEPOBAJICA B JBYX-
caoiiHo# nosmMophHol Moguprkanun 2M,. Pacnpeiesienue nosuMopd-
HBIX MOAH(HKALHHi OGHOTHTOB 110 OT/AEJBHBIM MacCHBaM [PHBEAEHO
B Taba. 3.
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S gl i

Oco6o ¢eflyer OCTAHOBHTLCA HA YCAOBHAX 06pasoBaHus MOMH-
Moproit Momudukauun 2M;, o6bIMHOH 15 MyCKOBHTOB H BechbMa
peako sctTpeyaiomeiicst B 6uorurax. M. M. [Nosuaaiitue n H. M. Op-
ravosa [3] npennosaraior, YTo NpUYHHON KpHCTALIH3AIMH OHOTHTA
B dopme 2ZM; siBaAaNChL cneunpHueckwe ycJoBHs oOpasoBanni —
BO3MOMKHO, TOHHMMKEHHAR TeMreparypa Kpucrajiu3aluud [o cpae-
HEeHHIO C 0ObIYHOH /Il MarMaTHYeCKHX TeJ.

Hawmu 6HoTHTHI co cTpyKTypoii 2M; BeTpeueHbl B TpeX MacCHBaXx:
Iaran-Onyesckom, 3aypymonryesckom H TeimMarepckom. Bo Beex
cayyasix nopojpl, cogepxauine 6HOTHT, pacnoaaraiores Jubo Henoc-
PEACTBEHHO Ha KOHTAKTe C BMEllAOUHMH HHTPY3HIO NI0pOaMH, 160
BOau3K konTakra. laran-OnyesckuiiMacens # TriMarepeKu it IITOK Ha-
XoadaTcA B 0OJacTAX [OBILIEHHOTO JAaBJeHud, OPO/b ¢ GHOTUTOM CO
crpykrypoit 2M, u3 3aypy./noHryesckoro MacciBa — GJH3KO K KOH-
TAKTY € MOJIOJbIM ILUTOKOM, PBYLLHM 3TOT MacCHB. JTO JIaeT BO3MONK -
HOCTB NpeinoaaraTh, YTO NPH KpHCTAJ/IH3alUHH GHOTHTA CO CTPYKTY-
poit 2M; cyllecTBeHHYIO pOJib MIpaeT JaB/IeHHe.

Jiis BHiSiCHEHH S CBSi3H NOJMMOPOHBIX pasHOBHAHOCTEN GHOTHTOB
C COCTAaBOM W CTENEeHbI0 YNOPSAA04EHROCTH HaXOANLU Xes B Tapare He-
3HCe ¢ HHMH NJarHokja3os B 56 kpucranjax nJaardok/Jgasa Ha CTO-
auke Mejoposa ObliiA NPOA3BEJEHLl 3aMepEl OPHEHTHPOBKH ONTHYE-
CKOH HHAMKATpHChl H 2V ¢ noc/edyiounM onpesieJIeHHeM CofepKaHH s
aHOPTHTa M CTENeHH YMOpAJ0YEHHOCTH HX C IOMOIIbIO JIHaTPAMMEL
A. C.Mapdpyuuna [2]. O6paGorKa nosyyeHHbIX JaHHBIX METOAAMH Ma-
TEMATHYECKON CTATUCTHKY BLIABHJIA OTCYTCTBHE CBA3IN MEXKAY MoK~
MOPODHBIMH PasHOBHAHOCTAMH OHOTHTA C COCTABOM H  CTENEHBIO
VNOPsA0YEHHOCTH HAXOMAUMXCA C HHMH B IapareHesuce Iua-
THOKJ1230B.

3aBHCHMOCTh NOTHMOPGHLIX PasHOBHAHOCTeH GHOTHTA OT Cojep-
auua SiO, U OT arnauTHOCTH cojepKamuX OHOTHTHI Ipa HHTOHJIOB
npubeiena B 1aba. 4.

M3 npusefeHHoro MmartepHasa CJjeLyer, uro CYUleCTBYeT siBHAf
3aBHCHMOCTb MEXJY NOTHMOPPHLIMH pa3HOBHAHOCTSMH OHOTHTa H
TEKTOHHUYECKOH 0OCTAHOBKOH, B KOTOPOH (h)OpMHPOBA/JHCh MacCHBHI,
cogepxkanneM Si0,, cTemeHbl0 armaHTHOCTH cojepxalix GHOTHTHL
1I0poJ, CTENEHbIO HX KATAKJa3a.

ILisi onpeaesienus CHJIBL BHISIBJEHHBIX cBA3eii Hami Obin BbIOpan
TETPaXOPHYECKUH noxasateas cBfA3n. BuiGop ero Guln ofocHoBan
TEM, YTO [OJHMOPGH3M OHOTHTOB SBJAETCS KaueCTBEHHLIM [PH3HA-
koM. Cpeast nosumopdublx Moaudukauuii 6uotura Haubojee pac-
npocrpaHensl e Moanpukaumu: IM u IMd. Onperenssn naauune
HJH OTCYTCTBHE STHX IOJHMOPHBIX MOAHDHKAUMI NPH KOHKPET-
HOM TE0JIOTHYECKOM (PaKTope, MOMKHO BbIMHCAHTH, B KaKOH CTenend

8 3akas Ne 2867 113




¥

10ausopgrue modudurayun Guomumos 6 spanumoudax Bocmotho2o 3abaiikarss

Tab6nramna 3

o
N g?% Maccun, Bo3pacr, I,};’;,‘",’;’g}:ﬂ’.’ Ng
Atof 2;2, pasmen, i Tloposa TlogTMarMatH4ecKie nponecch buxannn OuoTH~
gEpsE J GHoTHTA T
OEHm
1-63 3aypyJIoHTyeBCKHil, MenkozepHHCTBI Jiefiko- |  MyckoBuTH3allMs NJIArHOK1a3a M 1,672
Pt?, 1000 KpaToBkIi GuoTHTOBHI! | B GuoTHTa. ECcTh TYpMAJHH
TPAHHT
2-63 To xe KpynuosepuucTuii Gro- | Karaknas ksapia. XjaopuTisa- IM4+1Md | 1,658
THTOBBIN TPAHHT uua GuotHrta., MyckoBuTM3alHd,
AnpOuTH3AUHA, ObpasoBanne
,,, KJIHHOIOH3HTA
4-63 ¥ » MeakosepuucTaiii Jiefiko- | Cnabast MyCKOBHTH3aUHs 6uo- | 1M 4-1Md | 1,670
5 KpaToBHlit 6uoTATOB | TATA, CopRIMTHIAUNS NAArHOKNA-
m rpaHuT 3a, QuOOPHT N0 NJAarHoKaasy.
() Ecte Typmanun, KaTak/as kpapua
6-63 % » KpynuosepuucTit  6no- Karakaas, CePULHTH3AILH .
= THTOBHI TPaHHT AnnGuTH3auna.  XJOPATH3ALHA IM - 1Md 1,663
Q GruotnTa. KanHOHmOHSHT no GHo-
] taTy. OxBapueranne. PiioopHT
= no tpeuwpHaM. MAPMeKHTHI
9-63 : » MenKosepHHCTBI JIeiKo- | MyCKOBHTH3AIUs NAarHOK1a3a. M 1,672
= KpaToBhIi GroTHToBRIH | POOPUT NO TPEmHHaM
o rpaHuT
13-63 » Kpynnosepuucteit  Guo- |  MycKosuTH3auus — Kajuwmara 1M 1,660
THTOBHI} FpaHuT c rpaHa- |u Guoruta. CepuunTH3auus mia-
TOM rHOKJA23a. MAPMEKATEL
14-63 » To xe CunbHBI KaTakJas, CepHUHTH- 1 Md 1,663

34l IJarHokaasa H o pPaspHTHE
Gypoil caoakd. OTi0keHne Kab-
nHTa. YsopuaThiii GHOTHT
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Ta6auuna 3 (npoponxenne)

Sit

=
=T
N B Maceas, po3pacr, 1l " E:;:"::Ef,b: Ng
WoosEs 2§'§§ Duaked. rat opona OCTMATMATHYCCKHE TIPOILECChE dbukanna 6111?;14-
EmEQ GHoTHTa
O&Em
17-63 3aypy/uoHTYeBCKHIl, MenkosepHucTolil 610TH- |  MyCKOBATH3ALWHA MJIaroKNa3a., 1Md 1,672
Pt?, 1000 TOBHIL TpaHuT c peskumn | Cuaphblii karaxnas. CnaGas Mup-
BKpanAeHHAME KaIHmnara | MexH TH3aiis
18-63 To e To xe Karaknas. [lepexpucrannusa- 1Md 1,672
; uust  naardokjasa,  MHpMEeKHTHI
no TpeunkaM. Pyanwse 0o Gro-
" tHry. Bropuunas Gypan cmopka
20-63 w » » Havano nepexpucrainsanns | 1M 4-1Md | 1,650
* njarmorgasa. Karak/naaa xsapua.
52 Tloznuuit MUpPMEKHT W anbGuT.
Passurue Gypoit crioaxs
) ¥
28-63 = » Kpynnosepuncthii 6io-|  MycKoBUTH3AUMA TJ1ArHOK 1434 2My? 1,658
; THTOBBIT  mopdupoBrAkeHl | 1 GuoTHTa, CepHUHTHIALUHA MJId-
o TPaHuT rHokaasa. Chabas MupMeKHTH3a-
= . Ecth TypMasnd
49-63 ES » To xe CepuunTH3anus  mIaruokJsasa, M 1,658
- MyckosrTusanus. Ecte TypManud.
= Pyausie no Ouwornry. Paseutne
(: Gypeix cmojok. Karaknas Ksapua
100-63 » Kpynnosepuuctriii Guo- | Tlopopa ceexan. Caabuii kata- | 1M--1Md | 1,658
THTORBI IPAHHT KJ1a3, MHPMEKHTH3AMHA H aJb0H-
TH3AUHA
22-63 [Mirox, peymuii 3ay-| Cpeauesepuuctoiii Guo-| IToposa csewasn. CraGas ka- 1Md 1,668
PYJIOHTYeBCKHIl  Mac- | THTOBBIE TPaHUT AUIINATH3AUAA  [JaTHOKJA3a H
cus, P, no 10 MHMCKHTH3AUNA. | Y 30pUaThil
6uotat. Hauano nepexpucranin-~
3auMH NAArnoKAasla



st TaG6auma 3 (MpoAOMKeHHE)
=3
5 = n »
OJIHM 2
e é.'gz e gt . S INopopa TNocTmarMaTuueckue npoueccwl sy ‘nggn- ﬁﬂ.gu
ngodu e s g pasmep, xal i ‘ » o o
Q5
24-63 [lltok, pBymmuii 3ay-| Cpeanesepuuctnii Guo-| Ilopoaa ceexas. CnaGas kanu- 1Md 1,668
| pymionryesckufi  mac- | THTOBHIf TPaHWT HIMATH3AKA NNATHOKAA32 W MHD-
cus, P, 1o 10 MEKHTH3alnsA. Y30puarhlii GHOTHT.
Hauano nepexpucTaninsaiy nia-
THOKJ1a3a
23-63 To we paunr-anaut, npopuiga- | ITopoaa crexas M 1,672
= oA cpeHe3epHHCTHI
« GHOTHTOBBIH T'PaHUT
27-63 : llirok, peymuit 3a-| [panur-nophup Karakma3 BkpanjieHHHKOB GHo- 1Md 1,672
= | VPYJUIOHTYeBCKHI  Mac- THTZ U PesKO BOJHHCTOE mMoraca-
» |cuB, P, no 10 HHE KBapla
2063 | > tox, peymuit 3a-| Buoturossill Meakosep-| TTopoja csexas 1M 1,672
= | YPYJUOHTyeBCKHIH mac- [ wucrail, caafo nopdupo-
o |cuB B p-He magu Hecre- | puanbiil rpanuT
5 | pHxa To xe By M 1,672
30-63 > To xe
(=5
>y
b -
36-63 | ™ Haiika, psymast 3a-| DBuoTHToBhIi Menkosep- » » M 1,672
YPYJIOHTYEBCKHiT  Mac- | HHCTHI TpaHuT
cuB, P?, MommuocTh
T—8 M
664 Byasaraiicknii wrok, | Jlelikokpartosuii Guorn- AnGHTH3AL KA IM - 1Md | 1,663
P, 60 TOBBIH T'panuT
358-63 Kyfitynckuit maccus, | AACKHTOBBI rpasdT » M 1,663

Js, 100
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Tabauuwa 3 (spopomKeHue)

&R
Ne .}?% Maccus, Bospacr, - ggﬁ“:gﬁ;‘: Ng
—— ;':za.:! 3 pasMep, Ka? Tlopona OCTMArMATUYECKHE NTPOIeCCH dbukanns ﬁl;o:a-
FhEo GuoTHTa
O+=o
361-63 Maccus p-na H. 1ly-| Jlefikokpatoesil Guord-| CepullATH3AUMS [JIarHOKJa3a. 1Md 1,42
o pyxaiiryit, C, 10 TOBBIH TpPaHHT AnsGurnsaund. Ecth MyckoBnT
184-63 g Kyromapckuii  6ato-|  Porosootmankoso-Guo- CepHIHTH3ALHS NJIATHOK/Ia3a 1Md 1,654
Z | auT B p-He c. 30/0TO- | THTOBBI rPaHOCHEHHT
g |mHowa, C, 1000
161-63 = Irok, peymuit Ky-| PorosoofiMankoso-G1o- Pazjokennasi poroBas oGMman- 1Md 1,663
£ | ToMapckui 6aToNUT | THTOBBI TPAHOAHODPHT ka. CnaGast cepHUHTHIALHS
£ |B p-uec. 3oJsoToHowa,
g |Js 2o 5
169-63 o To xe To xe CepHUHTH3ANA NJATHOKIA3A 1Md 1,656
176-63 = [Mrok, pBymuit Ky- » AnpbuTnzaunst. Pyansle 10 1M 1,658
¥ | ToMapckuii 0GatosuT B GHOTHTY. BHOTHT BOKpYr pyAnHIX
E |p-ue c. Kpacueie Bop-
£ |snwkw, Js, A0 10
17063 | To ke PorosoabmankoBo-6io- CnaGast aabGutusanus. Pyapsie | 1M -1Md | 1,658
E- THTOBBIH T'PAHOCHEHHT no GuoTuTy. Kanmunatusauus
178-63 » Ipannt-nopdup Tlopona crexas IM }-1Md | 1,658
179-63 » I'panocuenur » » 1M -1Md | 1,646
I1-114 Vuiuuckuit Maccus,| Porooobmankoso-6uo- 2PHUHTH3AIHA H COCCIOPHTH- 1Md 1,661
C, 1000 THTOBBII AHOPHT 3anuA naarkokaasa. Crnabas xJo-
pHTH3alHA OHOTHTA
1147 To xe PorosooGMankosstii rpa-| To e 1Md 1,657

HOAROPUT
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TaG6auwua 3 (nporomxenue)
=%
N _."'gf Maccus, poapact, - l;,‘::";'gg}t GNE
'I'lpmizl Eég ; pasmep, KM’. opoga TlocTMarMaTHuecKue [ipoiecchl ¢6H:éﬂ;:‘[:_§ HTQaTH-
'\Jl-:":?& .
15 [Taran-Oayesckaif, 'Hejficopnanbil porosoot- | Mupmeknrusanmus 2M,? 1,645
Pz, 300 MaHKOBO-GHOTHTOBBI 1a-
FHOTPAHHT
30/56 To *ke To xe MupmekuTtusauna.  Karaknas 1Md 1,645
KBapla. XJ0pHTH3AUHS OHOTHTA
21053 1 » JleiikokpaToBuiit  GuoTH- | MupMeKHTH3aILHA 1Md 1,647
< TOBBIH TpaHAT
2 2 » To xe » 1Md 1,649
20/16 | & » Kcenoanr cocrasa Guo- | ITopoaa cmexas 1M 1,640
5 THTOBOrO THeiica
597 ] » Buoratosstit  rpaunT c| XJopuTH3aums GuoTHTa, CepH- IMd 1,674
= rpanaToM UMTH3ALHSA MIaTHOKa38, XJO0pH-
" TH3alHs ThaHaTa
598 % » Meakosepuncthiit Groth-| Ilopoaa ceekas 1 Md {,672
k2 TOBBII  TPamiT, PBYUHI
g GHOTHTOBBIE FPAHNTH C Tpa-
E HATOM
48 = Konnyesckuii, Jz, 300 | PororoofGmankoso-61o- » » M 1,645
THTORBI] rHefcoBHARbII
rpanut 1 dassl
616 To xe Buorutoseiit  rpannt II| Tlopoaa csemxas. Cnabast Xnao- M 1,658

(hasml

puri3auus GuotaTa. MupMexHTH-
sauns caabas. Ouens cnaGas ce-
PHLHTH3AIAS MJIaTHOKJ/Ia33
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Tabaununa 3 (nporomxente)

) &
Ne Qé’% Maccus, Bo3pacr, ’,}32";‘3}{3’. Ng
hES g - [Topoza INocTMarMaTHYeCKHe NPOUEeCchl dukanun | OHOTH-
Mol ﬁ'::g RARMED, ¥ GHOTHTA Ta
Ok =Za
H-21 Awutuiicknit, Jg, 50 Buotat-poroBootmManKo- CnaGafi cepuuMTH3aUuMA MmJaa- 1M 1,644
3 KOBBIT rpaHOIHOPHT riOK/1434. BHOTHT [0 POroBoi
o ofimanke. Cnabas XJopHTH3AlHA
= SuotHTa
H-8 = Coxktyiickuit, Jg, 300 JlelikoKpaTOBbIH  GHOTH- AnnGHTH3aUHS 1M 1,674
2 TOBLI rpaHuT
H-29 = To xe To e » 1M
28863 | S Bepxyeroaroraficknii | Kpynuosepuucrhie GHO- Teaurnzanus kamuunarta. Ce-| IM -1Md | 1,639
= |Jg, 100 THT-POroBOOOGMaHKOBLL2 PHUHTH3ALMS TJIATHOKJA3a. Buo-
2 NOP(PUPOBH/HEIE TPAHUTEL | THT MO porosoii ofmanke. CrnaGas
; 2 XJOPHTH3aUHA OHOTHTA
206-63 = To xe To xe To xe 1M 1,639
297-63 = » » » 1M 1,639
293-63 | X » » » 1M 1,642
299-63 » » » 1M 1,639
412-63 = Bopu sounelt  nay-| Baoruroswil rpanyt, | Tlopona cexasn. Caabas xJo- 1Md 1,645
= £ |ToH, J, 1000 Kpynuo3epHHCTHI nopdu- | puTH3auMA OHOTHTA H MHPMEKH-
g POBHIHBLT TH3AHA
414-63 | = To xe To mxe IMopona ceexasn. CnaGas xJo- 1Md 1,646
B PHTH3AIMS WIATHOK/1A3a H XA0pPH-
= ¥ TH3anus GuoThra. Creast kara-
88 KJaasa
416-63 | 5§ » Meakosepuuctaiit Giiori-| Tlopopa ceewan. Caabag xno- 1Md 1,665
':é TOBHI THEHCOBHJHBLIH rpa- | pHTH3AUHA OHOTHTA H MHPMEKH-

HHT

TH3alns
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Tagauma 3 (npojosKeHHe)

ba-

THTOBHIH TPAHOAHOPHT

TU3HPOBAHKBIR GHOTHT

=
<
Ni B Maceus, sospacr, E:I):n:g;g’__ Ng
npodu g‘-gg; pasMep, P INopoxa TIoCTMArMATHUECKHE NPONECCH buKana GﬂToaTH—
oI o GrotnTa
Op=an
g
262-63 §";; Cperenckuii, J, 100 Kpynuosepuuctaiif Gro- | IMeawtwsauus Kaammmara. Ce- 1Md 1,639
R THT-pPOroBO0GMaHKOBbIE pHLIHTH3alHA naarkokaasa, Buo-
EE nop(HpOBAARLIE TPaHHTBl | THT Mo porosoil oGmanke. Cnaban
£ 8 xJopuTH3aUEA Guornrta, Hauano
R nepeK pHCTaNIN3aLHI I1aTHO-
a g Kjia3a
27463 (= g To xe To xe To xe 1Md 1,639
-
4/1 o Maceus p. Amyp, J,| PorosooGmankoBo-Gho- CnaGast cepHUHTH3aUMA ILA3- 1M 1,672
o 200 THTOBBI rpaHHT rHoK1asa
23114 2.5 Temarepekuit wrok,| DBuordtoBwiit  rpanocie- | Myckosntusauus. AnsGurHza- My 1,672
gs |9 HHT Hst
1235 | § To e BHOTHTOBBIH TpaHuT Xaopurnsanus Guorura. Cepu- 2M; 1,649
e UWTH3ALMS TIAruoKaasa. AanGu-
o= tH3auus. MycKoBHTH3aUHA
{238 | 9= » KcenoauT cocrasa Keap-| To xe IM - 1Md| 1,658
IeBOTO AMOPHTA
: g
509 = Maccus p. Aryua, T,,| Buorurosstit rpanoamno-| Ilopola cerast 1M 1,663
= 5 no 100 PHT
517 EE To xKe To xe Tlopona ceexas. Hayano nepe- 1Md 1,654
& E KPHCTAJJIH3AIHH [JIarHOK/1a3a
936 | I E » Porosoo6markoBo-Gio- Topoaa cBexas. Cierka X10pH- 1Md 1,652
3
5}
=
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Ta6aunua 4

Coomuowenue noaumopgueix modugurxayuli Guomumos ¢ codepxcanuem SiQ,
U Q2nAauMHOCIMbIO 2PARUMOu0os

s | 8 s | iz
N i\e Ef;o: Tlonumopduasn e ﬁ\a %E Tlonumophuan
oot §°. g; Mo.qéudmxaunsl HDOBss i‘_ g; MoandHKayHs
gQ 2 E HOTHTA %é ] E GuoTHTa
Qo o (5171 X
163 | 75,13 | 0,75 M 21/53 | 74,13 | 0,9% IMd
22-63 | 71,19 | 0,60 1Md 48 | 69,54 (0,67 M
23-63 | 74,30 | 0,77 M 616 71,58 [ 0,71 M
30-63 | 72,68 | 0,62 M H-21 | 61,64 0,79 IM
664-63 | 72 15 | 0,75 | 1M + 1Md H-3 76,09 | 0,93 1M
35863 | 76,18 | 0,74 1M 262-63 | 68,60 | 0,64 1Md
361-63 | 67,34 | 0,62 1Md 41 | 713,52 (0,79 1M
184-63 | 68,18 | 0,60 1Md 23/1 65,80 | 0,65 My
179-63 | 67,56 | 0,64 | IM+1Md || 1235 | 72,64 | 0,79 My
T-144 | 57,21 | 0,41 1Md 1236 | 58,21 | 0,56 | AM 4 1Md
15 169,170,753 2My 517 | 68,92 (0,58 {Md
30/56 | 67,49 | 0,68 iMd 536 67,59 | 0,57 IMd

nanuplii hakTop BAMAET Ha obpa3oBanHe NOJHMOPPHBLIX MOAHDHKA-
uMi Guorura.
Il pacuera TeTpaxopHueCKOro IOKaszaTessi CBA3H HCIOJb30BA-
Jack opmyaa
ad — bc

s Ve etdG@tro0Ld |

rje a — 4YHCJI0 ¢JIyyaeB, Korja Hmerorcs ofa npH3Haka; b — uHelIo
cJyuyaeB, KOrja MMeeTcsl TOJLKO NEepBblH MPH3HAK; ¢ — YHCJO CJy-
yaeB, KOTJa HeT NepBOTO NMPH3HAKA, HO ecTh BTOPOiH; d — 4YHCIO
CJyyaes, KOrja Her o0OMX NMPH3HAKOB.

JlocToBepHOCTh TETpaXOPHYECKOT0 I0KA3aTeJIs CBSA3H OTpee/IsI4Ch
N0 BeJIHMHHE %%, KOoTopas B JlaHHOM C/lyyae paBHa

2 — 2
XQ;H- i anf‘

I1pn uncse creneneit coboawr V = 1 npenenphbie anauvenus 2,
COOTBETCTRYIONIHE TPeM CTeNeHsAiM BEPOATHOCTH OTJIHUMS OT HYJS
(Py = 0,95; P, = 0,99; P; = 0,999), paBuml coorsercrseHHo 3,8;
6,6 u 10,8 [10].

[IpuBpauM pesysbTaThl PacueTos:

12



1. TlpuypouennocTb HeyNnopsaoueHHLIX MOJHMOPPHBIX MOLHDH-
kauuit 6morura 1Md x maccuBaM, cOpPMHPOBABIIMMCH B TeOAHTH-
KIHHATbHBIX 30Hax: r = 0,43; x* = 8,0; P = 0,99.

2. IlpuypouennocTb mosumopdubix Moaudukaunin 1M K uHTpY-
3UAM TpewnHHoro Tuna: r = 0,4; %* = 6,65; P = 0,95.

3. Ilpuypouennocte nosinMophHeIX pasHosmaHocTell IM Kk nopo-
IaM, B KOTOPbIX HeT KaTakjaza: r = 0,47; x® = 10,38; P = 0,99.

4. TlpuypouennocTk NoJHMOPMHLIX pasHoBHAHOCTel GHotnTa IM
K nopozgam c coaepxkanuem SiO, seite 70% u 1Md x nopozaam, coaep-
wampm SiO, ke 70%: r = 0,58; %* = 5,06; P = 0,95.

5. Ilpuypouennoctb mosuMopdHBEIX pa3HoBHAHoCTell Onoruta 1M
K NopoiaM ¢ arnauTHocTbio (,7 (armaMTHOCTL CpelHEero COCTaBa
rpauuToB nmo [laqm) u IM d k mopoaam arnamtHocTblo HEXKe 0,7:
r=061; x* =670 PP= 1099,

OTHOCHTEJILHO HEBLICOKHE KOS(XPHLHEHTHI KOPpeasilnH CBHJe-
TEJILCTBYIOT O TOM, 4TO Ha o0pa3oBaHue NOJIHMOPGHLIX Pa3HOBHIAHO-
cTeil GHOTUTA BJIHAET HECKOILKO (haKTOPOB, H3 KOTOPLIX HAHOOJbIIYIO
pOJIb UTPaeT LieJ0YHOCTL CPEIbl H JaBJeHue.

Boisoamn

1. B orHocHTeNbHO HeGOMBILNX 110 pa3Mepy MACCHBAX U B OTA]b-
HBIX YUacTkax KpynHelX 6aTo/HTOB, B KOTOPLIX He HaG/I04aeTcs npo-
ABJIEHHI KaTak/ja3a H MOCTMarMaTHYecKoil MHHepa/aH3aluH, 1npeob-
Jajaer Kakas-nubo ojHa, MpHCyLIas JaHHOMY MAacCHBY, moaHMOpg-
Hasf pasHOBHJAHOCTL OHOTHTA.

2. B KpynHbIX 6aTo/IMTaX ¢ HHTEHCHBHBIM pasBHTHEM TOCTMAr-
MaTHYECKHX MpPOLeccOB M KaTakaasa (3aypyJ/IIOHTYeBCKHH MacCHB)
Berpevatorest uernipe (1M, IMd, IM - IMd, 2M,) nomumopdibie
PasHOBHIHOCTH GuotuTa. IIpH 3TOM MpHYPOYEHHOCTH OMpeieleHHbIX
pasHoBHJAHOCTel GHOTHTAa K anuajbHBIM PASHOBHIHOCTSIM H CTENeHH
H3MeHeHHOCTH Nopojl He HaOMI0aeTcsl, HO 3aTO YeTKO NpPOABJSETCH
CBfI3b MEXKIY CTelleHbI0 YIIOPALouYeHHOCTH DHOTHTOB M KaTaKJIa30M.
B mnopoaax, noaBeprHyBLIMXCsi Karakjgasy, CTpPYKTypa GHOTHTOB
BCer/a B TOH HJIH HWHOH CTeNeHH HeynopsijloueHHas.

3. 3aBHCHMOCTH MEXK1Yy TOJHMOPGHBIMH pasHocTAMH GHOTHTA H
Bo3pacToM nopox ner. Hameuawomasics B 3aypyJ/TIOHTYEBCKOH 30He
MPHYPOYEHHOCTh Pa3HOBHAHOCTH |M K MOMOALIM mopojaaM B JpYTHX
30HAX HE TOJTBEPIKIAETCH.

4. B KHCIBIX TPAHUTOM/AX € BEICOKHM KO3(duinenToM arnautHo-
CTH H B OHOTHTaX, colep:KaliiX MeHblie 1,25 aToMoB aJiOMHHES B Te-
TPa3APHUECKON KOOPAMHALHH, yalle BCTPEYAIOTCA YNOPSI0UeHHbIe
CTPYKTYpPbl OHOTHTOB.

5. BHOTHTBI M3 Pa3JHYHBIX 1O cOCTaBy FHOPHIHBLIX MOpOJI oOHa-
PYKHBAIOT HEYNOPALOYEHHYIO CTPYKTYPY.
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6. OrcyTcTBHE CBSI3H MEKAY NOTHMOPOHBLIMH MOXH(H KA LHAMH
6HOTHTA W CTENeHbI0 YNOPAJ0YEHHOCTH IJIaTHOKJIa3a IOKAa3blBaer,
YTO CKOPOCTh OX/IaKJE€HHS MAaccHBa HA CTeNeHb YIOPAJLOYEHHOCTH
6HOTHTAa BJIHAHHA He OKasbiBaer.

7. B nerporpaduuecku CXOJHLIX TPAHHTOMAAX M3 MAacCHBOB, 06-
pasoBaBIINXCS B PA3/THYHBIX CTPYKTYpHO-pannaJbHLIX 30HaX, MOTH-
Mop¢HBIe Pa3HOBHAHOCTH OHOTHTOB pasHbie (cM. Taba. 3). [1pu stom
HHTEPECHO OTMEeTHTb, YTO XOTSl K MOMEHTY BHeJIpeHHsl BePXHEIOPCKHX
TPaHHTOH/IOB TEOCHHK/IHHAJbHOE Pa3BHTHE PerHOHa 3aKOHYMJIOCH,
pasJu4Hs MexKAy OTAe/bHBLIMA 30HAMH CIJIaJHJIMCh H pelialolas poib
nepenia K IJBIGOBBIM JHCI0KAUMAM, HabJl0JaeTcss siBHas 3aBHCH-
MOCTb MKy CTeNMeHbIO yMopsloYeHHoCTH OHOTHTOB, a cJlefoBaTe/lb-
HO, H YCJOBHAMH (hopMHPOBAHHSA TPAHUTOHIOB OT TpeAIIecTByIomeH
TEKTOHHYECKOH MCTOpHH perdoHa. DHOTHTHI H3 BepXHEOPCKHUX Mac-
CHBOB, NPHYPOUYEHHBIX K pa3/ioMaM, MpPOXOJALIUM B CHHKJIHHAJMb-
HbIX 30HAX, HMEIOT YHIOPSJOUEHHYIO CTPYKTYpPY, OHOTHTHI JKe H3
MaccHBOB, NMPHYPOUEHHBIX K pasjioMaM, NPOXOASIIHM B Te0aHTH-
KJAHHAJbHBIX 30HAX,— HEYNOPS/04YeHHYIO.

8. Hannune GHOTHTOB C YHNOPSIIOUEHHOH CTPYKTYpoH B MOpo-
Jax, He UMeloMX KakuX-TH00 MPH3HAKOB KaTakJasa, H, ¢ Jpyroii
CTOPOHLI, NPHYPOYEHHOCTh OMOTHTOB C HEYNOpPsIOUeHHOH CTPYKTY-
poii K KaTak/JasHpoBaHHBIM NOpoAaM M K rpaHuTonjaMm obJjacrek
nopeiennoro meramopguama (Llaran-OusyeBckuii MaccuB) NO3BOIAIOT
npeinosarath, YTO Ha CTeNeHb YNMOpsAOYeHHOCTH Ouornta GoJbllIoe
BJMsIHHE OKasbiBaer JaBienue. HeymopsjgouenHoCThb B CTPYKTypax
GHOTHTOB, BepOATHO, BO3HHKAET B YC/OBMAX IOBBILIEHHOrO JaBie-
HHA KakK NpH KPHCTAJJIH3ALHW H3 pacnjaBa, TaKk H NpH IepeKpH-
CTaJI/IH3aIHH B TBEpPAOM COCTOSIHHH.
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B. M. Karposcrui

W30TOIHBIN COCTAB 1 BO3PACT CBHHIA
M3 MECTOPOKIEHHI 1
PY10IIPOSABIEHIN

CKJIAJYATBIX COOPYREHHMN
I0r'0-3ATIAJHOTO OBPAMJEHT
CHUBUPCKON ILIAT®OPMbI

Hsomnuuﬁ COCTaB TNepBOHAYAJLHOTO = CBHHIA, BO3HHKILETO MpH
ofpa3oBaHHH 3eM/JH, H3MeHSIeTCl B INpoLecce HellpepbIBHOTO CMe-
IIMBAHUS CO CBHHIOM, HaKalJIHBAIOWHMCA B pesyJjbTaTe pajuoak-
THBHOTO pacnajfa ypaHa M Topus. B cuay pasnuuuit B CKOpoOCTSIX
pacnajna MnocJieIHNX H3MEeHeHHe OTHOCHTENBHOro KoJIH4YeCTBa H30TO-
noB cBHHLA OblI0 HeoAHHakoBo (puc. 1). Tak, B TeueHue npuMepHO
NocJaeIHero MHJJIHApRa JeT [UIO ITPeHMYILECTBeHHOe HaKOoIJIeHHe
ypanoBoro cBunua (Pb%%%), toraa kak o 3Toro ruaBHeiM 00pasom
HAKATJTHBAJCs AaKTHHOYpaHoBoit cBuuel (Pbh207). K wuacrosimemy
BpemenH Oosbmias yacTh ypaHa 235 yXKe BbiMepia M npubaBKa
ceunua 207, nayuHas ¢ MO3/Hero JoKeMOpHS, NpPAKTHYECKH HHY-
TOXKHA.

H3otonHblit coctaB CBHHILA, OTAeNHBIIETOCs B PasJHYHbIE HCTO-
pHYeCKHe 3TAMbl Pa3BHTHA 3eMHOH KOPBL OT MOpPOJLI HJIH MarMsl, pe-
renepHpylollHX HOBhIe MOPLHH pajnOTeHHOTO CBHHIA, JO/KEH OTBe-
yaTh COCTABY, XapaKTepHOMY s 3TOTO BpeMeHH H, TaKHM 00pasoM,
3aKJaiouaTh B ceGe onpejesqeHHyi0 Bo3pacTHYO uupopMauuio. Oxuna-
KO B MmoJaBjsiouieM GOMbIIMHCTBE C/Ty4aeB 3TO CBOHCTBEHHO TOJILKO
caMEIM JpeBHHM CBHHIAM, T. €. TOMy BpeMEeHH, Korja 3eMHas Kopa
cocTossia €llle U3 OTHOCHTeNLHO Manao JuddepeHipoBaHHOTO MaTe-
puana ¢ fo/lee WJIH MeHee PaBHOMEPHO pacrHpeleNeHHbLIM YpPaHOM,
TOpPHEM M CBUHIIOM, O €M CBHIETETLCTBYET OTHOCHTENLHO XOpOLIas
CXOJAMMOCTh 3HAYEHHH BO3PACTa MO PA3HBEIM H30TOMHBIM OTHOLIEHHAM
JUIsl pYAHBIX (0OBIKHOBEHHBIX) CBHHIIOB JPeBHEHIIHX CBHHIOBHIX Me-
cropoxaenni (tabna. 1) (Bunorpanos, 1954; Gretener u ap., 1954;
Patterson u ap., 1955).

B 6oaee nozjHee BpeMs, B CBA3H ¢ BOSHHKHOBEHHEM B 3eMHOH KO-
pe MarMaTH4eCKnX o4yaros, HHTPY3HBHBIX H OCaJJOYHBLIX MOPOJ C PE3KO
TMOBBILLIEHHBIM COAepKaHHEM ypana H TOp?lﬂ H OﬁlIIHM }'CHJTEHHCM
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AudxpepeHunayun MaTepHasa, MOABHINCH CBHHIBLI, XapakTepH3ylo-
lHecss M30TOMHBIM COCTABOM, Pe3KO OTKJOHFIOUHMCS OT cpeueil
KPHBOil HakoreHus paauorensblx cBuuuoB (Tyrapunos, 3biKoB,

1956). Ilpu sToM ¢ Xxoj0M Bpe-
MeHH ofllas TeHAEHIUs YBeJH-
YeHHS AHOMAJbHOCTH CBHHIOB
yemsmuBajgack.  OTkionenuss B
H30TONIHOM COCTaBe  PY/AHBIX
CBHHIIOB CBSI3aHbl C OTJIHYHEM
cojiepzKaHus ypaHa, TOpHs HJIH
CBHHIIA B 1OPOJIe OT HX Cpel-
HEero cofiep:KaHHusi B 3eMHOH KO-
pe, C H3MeHeHHEM cojep:KaHus
9THX 3JeMEeHTOB B Ipoliecce 3BO-
JIOLHH OT MarMel K mopojie H co
CMellieHHeM pasJHYHOro H30-
TONNHOTO CcOCTaBa, HaIlpHMep,
CBHHIIA MarMul 4 CBHHLA. KOHTA-
MHHHpYeMBIX nopoj (Bunorpa-
JloB u 1p., 1957). Takum obpa-
30M, H30TONHLIH COCTAB peaJb-
HOTrO pYJAHOrO CBHHIIA HeceT B
cebe MHOrooOpasHyio Hupopma-
LHI0, OTpaXKawilyw, IOMHMO
Bo3pacta cBHHLA (Bpemsi, Mpo-
HigjiIee ¢ MOMEHTa OT/Ie/IeHHs
CBHHIIA OT €ro MaTepHHCKOH Mno-
poabl WJH Marmol), BJHSAHHE
MECTHbIX TeOXHMHUYECKHX (ak-

_TOpOB, B YaCTHOCTH XapakTepa

OTHOLIEHHH ypaHa M TOpHA K
CBHHILY B MaTepPHHCKHX HCTOY-
HHKaX, H y4acTHe BO3MOMHBIX
reoJIOTHYeCKH X TPOLLECCOoB,
NPHBOAMBUIHX K  CMEWIEHHIO
CBHHIIOB Pa3/IHYHOTO H30TOI-
HOrO cocTaBa (M3 pas/HyYHBIX
HeTouHHKOB). Tak, Hanpumep,
xors otHowlenue Ph20%/Ph*8 pe-

18,90

L

36,82

(15,86

6,74
27,38

9,04

3 I T T e, g i T

& 4 3 2 1 g

Mapd. nem

Pue. 1. U3menenue pacnpocTpaHeHHOCTH
H30TONOB CBHHIA B 3eMHOH KOpe BO Bpe-
Menu (mo AanubiM 3. B. CoGorosuya).

CKOJILKO H BApBHPYET B 3aBHCHMOCTH OT BO3pacTa rajieHuTa MJH JIpy-
rOro CBHHEICO/ep Kallero MHHepaJa BCJeJCTBHE pa3uuus B CKOPO-
cTaXx pacnajga Topus 232 u ypana 238, oHO B TO JKe BpeMs sIBJISETCH
¢bynkuueit orHowenust Th/U B TeX ucxoaubiX nopoiax, cBHHell KOTO-
PBIX IIPH aCCHMHJSALUH HX PyA000pasyiomiM MarMaTHIeCKHM pacnia-
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Haomonwsul cocmaa y B03PACI CBUHYOE 13

Haoronunit cocras, %

Mectopomuenue
‘pb:ﬂl pbﬁlm

Pbh2o7 f [) ‘DSDE

I0mno0-Appurancknii Cows, pyvanix 1,653 | 20,83

23,44 | 54,08

Poserra 1,662 | 20,84 | 23,53 | 53.97

Creppa-Jleone, Hpacen-Torkommry, ro- 1,592 | 21,49 | 23,53 53,39
put Cyaa

IOm:If‘{a;r Pojesnst, pyamux Cent-Afina 1,687 | 24,83 | 23,95 53,33

VK
Kanana, Ontapuo, pyaunk Jlefik-11lop 1,561 | 22 34 23,35 52,75
Cpennanus, Henrryr 1,548 | 22 51 22,60 53,34

I0ro-3anaznoe Ipubaiikamse, rueiico-
TPAHHT  [MApBKaNTafickoli  cepun
apxes

Oro-3anannoe Tputaiikanse, cr. Ama- -

PHAHOBKA, THelic mapnixanraiickoii
CepHH apxes

BOM HJIH [PH BO3AEHCTBHM HA HUX TEPMAJILHBIX PACTBOPOB MpHHSLI
yuactue B 00pa3oBaniy py1Ho MuHepaHsauuu. [losbimenyoe conep-
KadHHE yDaHOBBIX CBHHLOB (Ph20¢ y Pb*%), conpopompatomeecs: mo-
BBILICHHEIM CONlepKaHHEM TOPHEBOro CBHHIA (Pb208), CBH/IETE/LCTBY -
€T O NPOUCXOMNK/IEHHH CBHHIA H3 HCTOYHHKA C OOBIYHEIM 717 110pOR
OTHOLIEHHEM TOpHsi K ypany (Kupos, 3bikos, _1957).

Kax yxe rosopunocs, MPHPOCT pagHoreHHOro ceunna 207 g pan-
HHE 3MOXH HCTOPHH 3eMJH NMpPOHCXOIHI 3HAUHTE/ILHO MHTEHCHBHee,
uem B Gosree nosanue. B CHITY 3TOTO B [10POJaX, BOSHUKILINX BO BpeMst,
MEnbllee Yem 1 mapa. ner nasan, T. e. xorja NIPEUMYINECTReHHO Ha-
Kamnusasncs ceuney 206, Hajuune B CBHHIAX H3oTona 207 onpeneds-
710Ch B OCHOBHOM YHACJIelOBAHHEM CBHILA Govlee JApeBHHX Tomi. Mz
STOTO BHITEKAET NPHHUMIHANBHO BAMKHBL BLIBOZ: H30TONHBIH COCTAB
CBHHUA, BXOJSIIIEr0 B MUHEpaT PYA CPaBHATENLHO I0HO 3M0XH (hop-
MHDPOBAHUS, HEMOCPENCTBEHHO He KOppesupyercsi ¢ BO3PACTOM KOH-
KPETHBIX MECTOPOXKIACHHI HJIH PYAONPOSIBICHH. [Mostomy uenonnso-
Banne TaK Ha3blBAEMOTO CBHHUOBO-CBHHLOBOrO H30TOIIHOrO MeToja
OTMpEle/IeH!st BO3PACTA CPABHHTENLHO MOMOBIX CBHHUOBBLIX PyIO~
IPOSIBJICHHH M MECTOPOKIACHHI CBA3AHO ¢ GOMBIIAMU TPYAHOCTAMH
1 TlpakTtHuyeckn Headpektunro. Ho xors BhIYHCNeHHble UH(PBI BO3-
PacTa Mo pasiHYHBIM H3OTOMHBIM OTHOWICHUSIM B AHOMaJbHOM pyII-
HOM CBHHLE H He JalOT NPAMATO OTBETa o BpeMeHn GopMupoBaHus
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Tagauna 1

Y - 2
pyaHMx MuHEParos ap(’(u-n‘mmm nopod 3emau

Bospacr, MJaH. Jer

Hzapronhoe oTHOMmEHHE e
Phaos j Phtor Ph=ts ppror | T ppeor Tppws | Tppan | T pg;:a et
i P Pheo Phnt Phioe phot Ppi Pb o8
P bt Phet Ph=ot Pb»
3300 | 320 30 3200 200
32,7 25 - 3300 | 3200 | 3000 | 3200+
2.60 | 14,18 [ 32,92 | t,425 ' 3400 ¢ < 7 _ 0K ‘
‘i’gf '.f 16 | 32.47 | 1,129 | 3400 | 3400 | 3200 | 3200 SEOﬂig(Jﬂ
c 4, & o o : et > e
:;f!: 14,98 | 33.54 | 1,058 | 2600 | 3000 | 3200 ( 2600 ( 28003-200
iy 14,2 o ]
s 14,65 | 33,60 | 1,065 | 2800 2800 2900 2600 | 28004100
96 2% IGO0
14,31 | 14,96 | 33,79 | 1,045 [ 2600 | 2600 | 2600 | 2600 ¥ ﬁlﬁt (/)““
1;"” l1‘GH 34.45 11,004 | 2000 ] 2500 | 3000 221_“_! 2400 t.rl :
lflt);sf 1"110 :5’11131 1.023 | 2400 | 2400 | 2400 | 2200 | 2400-£20(
‘N 2,09 | 34, , 028 b

14,60 | 15,15 [ 33,76 | 1,038 | 2500 { 2400 | 2300 | 2600 | 24004100

Oa
MECTOPOXKIEHHS, OHH Ccojlep:Kar oﬁaemum‘uyro nn?ﬁgr:;}g}géezgiim
HTH K BO3pPACTHOH KODPP
JAIOIYIO HE TOMLKO MOJI0H 1 s i
4 i X NPOBHHIHH, HO M IIOMO
MECTOPOKACHHIT U pY/IHBI e
K TeHe3Hca CBHHIOBOTO OpY :
BOMPOCHI, Kacatollhecs Ka 1
Tal{p ¥ BpPEMEHHEX M TPeHeTHUeCKHX CBf3eli €ro ¢ BMelaiolHMA
MOPOAMH. ]
pl'II;JH BBHIUMCJEHHH Bo3pacra CBHHILA CBHHLS)ﬁBbIXH Mel;:;(‘)lﬂ?gg}?:]ig
ByX THnoB. OGbuho
YeTKO BBLISBJAIOTCH AHOMAJHH ]| . e s
ercs OOJabINE JeHCTBHTE/bE
BO3pacT CBHHIA OKasbiBa e i
yaercsl BTOPoH THII — ¢ 0bp
mecropozxaenus. Pemxe Berpe pp e
4 M TeoJJOTHYECKOI'0 BO3p
HMOOTHOIIEHHEM BO3pacTa CBHHILL o
B 1lepBoro THOa y
TCTBHE aHOMAJbHBIX CBHHILO
il 1leCTBOBaBILEE 00-
¢ YACTb CBHHIA B IPeJ
SBIBAET HA TO, YTO HEKOTOpas 2 i
blJId OTTOPIHYTA
ro MeCcTOpPOXKJIeHHs BPeMs 0
arentackok voes OUIH30BAHHON pOCayH-
(O TeM, OyIyuyd MoOH
MATEPUHCKOH Ccpellbi, & 3areM, g el
acTBOpaMH, CMelIHBAAC
BAIILUMHUCH TepMaJbLHBIMH P ; il
[OHBIMH MHTDY3HAMH, B
reHeTHYecKu CBa3aHHBIM ¢ Gosee e
B. Takum ofpasoM, aHa
CTaB MOJIOALIX PYAHBIX CBHHIIO piole Nl L
O M30TOMHBIM OTHOLLICHH p
HBIX JIAHHBIX, BHLIYUCICHHBIX ook Lok
b 010 y4acTHS CBHHIA
CBHHL@X, NO3BOJIAET BLISABHTE 1 gk
renepau;iﬁ, 4 3HAYHUT, W MOJOATH K BBLISCHEHHIO €ro MCTOUHHK
SBOJIOIHNH COCTABA PY/JOHOCHBIX PaCTBOPOB.
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Hanuuue anoMasibHBIX CBHHIIOB BTOPOrO THIA He BCErJa NoALaeT-
ca oObsicHeHHI0. MOXKHO Npeanosararb, 4To, MOCKOJbKY aHOMaaHH
3TOT0 pojia 0ObIYHO CBA3aHBI ¢ U3OBITKOM B COCTABe CBHHLA H30TONA
206, marepuHcKas cpela aMGO NO KAKHM-TO MPHUHHAM Oblia pesko
oboratena ypanoM 238 Bo Bpems, HeNocpeACTBEHHO MpPeJIIecTBOBaB-
uiee (pOPMHPOBAHHIO MECTOPOAIEHHA, AHGO B Hell HAKOINJIEHBI NpeH-
MYIleCTBEHHLIE NPOAYKTH pacnaja yPaHoBOTro psija, IPOLOJIMKH-
TEJIBHOCTb MKH3HH KOTOPBIX 3HAYHTENbHO NPEBLIIAET BPeMA CYIeCT-
BOBaHHS IPOMEXKYTOUHKIX Y/JeHOB pacmaja ypana 235 (BofiTkeBny,
1961). [Tostomy Besauunhu oTHolwenuii Pb2%5/Ph*0* u P8 /Pb2% jasor
KOCBEHHOE IpeJACTaBjeHHe O COOTHOLIGHHAX W COllepXKaHHH YpaHa,
TOpHA H CBHHIA B nopojax HJAH MarMax, H3 KOTOPLIX BbIAGJAAJCH
cBuuel npu pyroo6pasopanuu (Tyrapunos, 3eikos, 1961).

Kpome Toro, Heo6X0IHMO HMETh B BHY, YTO B NPHPOAHLIX yCJIO-
BHAX MOMKET NPOMCXOAHTHL obGelHeHne HJAH o0OTalleHHe TeMH HJIM
MHBLIMH M30TONaMH CBHHLA NPUPOAHbLIX 06pa3oBaHMil KaK MOL TeM-
nepaTypHbIM BosjelicTBHeM, TaK W B npouecce soiesainsanus. Tak,
H. E. Crapuk, 3. B. Coborosuu, I1. I1. JloBuwioc u ap. (1957; 1958, ,,)
3KCIePHMEHTa bHO M0Ka3a/H Ha NpHMepe HOAXHUMCTa/bCKOH YpaHO-
BOM CMOJIKH, YTO MPH HarpeBe MHHEPAJIOB H NOPOL J0 CPaBHHTENLHO
HU3KHX Temneparyp (~ 600°) pasnuynble GopMbl CBHHLA BO3TOHS-
I0TCA € pasiHyHOi CKOpocThio (Ph*™ =~ Pp?® . Pb*7 > Ph*%), B pe-
jyabTaTe yero HabmojaeTcsi CMellleHHe H30TONHOTO COCTaBa CBHHLLA.
HU. E. Crapuk n ero corpyanuxu (1958; 1961, ,) nokasanu takixe,
YTO M3 MOHALKTA NPEHMYUIECTBEHHO BbILEIAYHBAIOTCS H30TONBI
cBuHua 206 1 207, a npH CpaBHEHHH BbIlLEJaYHBAEMOCTH PajHOTeHHO-
ro CBHHIA H3 ypanurta Had.aiogaercs of6paTHas KapTHHA.

M3 ckasanHoro caenyer, uto HaG/mojaloUHeCs PerHoOHa/IbHEIE Ba-
pHALMH H3OTOIHOIO COCTaBa PYJAHOrO CBHHIA BO3HHKJH HE TOJNLKO B
3aBUCHMOCTH OT BpeMeHH 00pa30BaHHsI MECTOPOXKIEHHI B OTAEIbHBIX
perHoHax, HO H B 3@BHCHMOCTH OT COCTABA TOJILL, Yepe3 KOTOpble MH-
rPUpOBA/IH PYAOHOCHEIE pacTBOphl. Berpevaiominecs Hapsity ¢ 3TuMu
MECTHble BapHalu¥ M30TONHOrO COCTaBa CBHHIUA B GOJBLIHHCTBE
cjyyaeB INoka He nojuatorcs obbsicHennio. B oGuiem Buje takue ot-
KJIOHEHHs! MOIJIH ObiTh CBSI3aHbl, BO-NEPBLIX, CO CMeLIeHHeM Mopoi
C pasHbIMH COJlep:KaHMAMH CBHHLA, ypaHa M TOPHUS W Pa3JMYHBIMH
H30TOMHBIMH COCTABAMH CBHHLA, BO-BTODPLIX, CO CMeLIeHHEM PYAHOro
CBHHI@ OJHOIO H30TONMHOrO COCTaBa CO CBHHILOM MOPOABI JAPYroro
H30TONHOTO COCTaBa M, B-TPETbHX, CO CMeLIeHHeM PYAHLIX CBHHIIOB
PasAHYHBIX H30TONHLIX cocTaBoB (Buuorpaaoe u ap., 1957). Hecmot-
PA Ha HMEIOLIHECS BapHALMH, AHAJH3 JaHHBLIX MO H30TOMHOMY COCTa-
BY dHOMA/bHBIX PYAHBIX CBHHIOB H3 XOPOWO F€0JOTHYECKH JaTUpO-
BaHHLIX MECTOPOXK/EHHI NOKa3biBaer, yTo B Npejesaax OJHUX TeppH-
TOPHIt PYIHBIH CBHHell O(HOBO3PACTHBIX MeCTOpOXJIeHHi, HO pac-
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Tabanna 2

Hzomonuwil cocmas u eo3pacm HUNHeMe3030UCKILX CAUHI08 Cesepa
Cpedned Cubupu

Hsoronuu#t cocras

Mecro B3ATHR M XapakTepHcTHKa npobm Phree Pb phoe Phw?
Pho R Ppet Ppw

Hopuasex, xaaexkomuput . . . . . .| 17,81 | 15,24 | 3754 0,856
Hopuabek, naatma. . . . . . . . .| 17,90 | 15,29 | 37,53 0,854
Hopuasck, ranewnt . . . o o .« o .| 1788 | 15,27 | 37,50 0,854

Taitmbip, Ulymuanxa, ranesur . . . . 17,92 | 15,35 37,60 0,856
Tloakamennast TYHTycKka, Tal€HHT B H3-

BICTHAKAX CHAYpPa . . . . « . -« - 1797 | 15,35 | 37,72 0,855
TMoakamennas Tywrycka, xawou ['anus- \
HBlf, TANEHHT . . . . .« . . . .| 18,87 | 1540 | 37,75 0,816
MDD HRAR . & v et e e o wowoe o 2T00 | 15.39 37,61 0,855

Cpellnu il H3OTOMHBIE COCTaB CBHH-
OB COOTBETCTBYET BO3pacTy B MJIH.
P L P P ST R 670 2000 630 180

NoJIaTaIUACA B COBepIIEHHO PAa3JIMYHLIX [0 COCTABY H BO3pacry
NOpojax, HMeeT YacTo NPAKTHYECKH ONHH H TOT e coctas (BuHorpa-
JI0B U 1p., 1957). OnnHaKoB OH H A8 pyA pasJHYHOTO COCTaBa — OT
YHCTO MHPUTOBHIX, He COJepiKallMX He TOJNBKO rajeHuTa, Ho H cda-
Jaepura, A0 cpanepHTo-XaNbKONMUPHTOBLIX H TAJeHHTOB H3 MO3JHHX
NPOKHJKOB TypMaaHHO-KapGoHaTHO-KBapuesoro Thna (Buuorpa-
JoB M ap., 1960). B taba. 2 npuBefeHsl JaHHLIE 0 H3OTOMHOMY CO-
COCTAaBY CBHHIIOB 3 MeCTOpOXKJeHHi ceBepHoil uacti Cpeaneii CHGH-
pH, 3anMcTBOBanHble U3 pabot A. I'1. Bunorpanosa u Apyrux uccieno-
Bareneit (1957) u K. K. )Kupoa n C. H. 3eikoBa (1956). 3aecs,
B uacrHoctd B Hopuibckom paiione, cyJibguiibie MeIHO-HUKeIeBble
PYAbl TeHETHUECKH CBA3AHB ¢ AH{pepeHIHPOBAHHBHIMH HHTDY3HSIMH
ra66po-1na6asos TpanmnoBoii GopMalKH, OTHOCHMOH K paHHeme3o-
30iickoMy Bospacty. CBHHIIBI, M3BJeueHHble M3 XaJbKONHPHTA, ra-
JeHHTa H naatHHel Hopuiabekoro MecTopomx/ieHus, HMeT TOXK/ecT-
BEHHBII H30TOMHLI cocTaB. Bonee Toro, H30TONHBIH COCTAB CBHHILOB
PyA Kak u3 paitona Hopuabcka, Tak u u3 Mectopoxaenuit Tajimbipa,
Huxueit u ITonkamennoit TyHryckH oiMHAKOB M BechMa GJH30K Ta-
KOBOMY TepuMHCKHX pyaonposiBaenuii KysueukoroAnaray, Iopaoro

9 3akas N 2867 129



# Pyanoro Anras (cm. muxe, tabn. 28). ConocraBienne JaHHBIX
N0 3THM PErHOHaM [10Ka3blBaeT, YTO CBHHILBI HOPUILCKHX PYA HMEIOT
paBHule conepxkanus n3oronos Pb® u Pb*™ co cBunuamu nepeuiic-
JIeHHBIX pernoHoB. Cozepaanue naorona ceHuua 207 B HOPHILCKHX
PyAax B cpellHeM HECKOJbKO HUKe, ueM B pyaax Kysneuxoro Anaray
H AnTasi, XOTS H COOTBETCTBYeT HauGosee HH3KHM 3HAUCHHAM U3 psija
MeCTOPOXK/eHHil 3THX PErHOHOB, B YaCTHOCTH cojepxaHuam Pb*7
B pyAax 3bipsiHoBeKoro pafiona Pyanoro Anrasi. Ipuunny 6ausoctu
M30TONMHBIX COCTaBOB cBHHIOB cesepa Cpeaneit Cubupu u AJras
A. ITl. Bunorpanos u ap. (1958) ycmarpuBami B reHeTHUECKOH CBASH
NEPBLIX ¢ OCHOBHEIMH MarmMaMi, a BTOPBIX — C MarmMaMd DaHUTOM]-
HOTO psina, obaajaiomumy bojee BuicokuMH oTHowenHamd U/Pb n
Th/Pb. He orpunas u ne ymMaasist 3nauenust 37oro ¢akropa, HaM npea-
CTaBJISIETCSA, YTO B JJAHHOM Clyuae HeJb3si cOpachiBaTh CO CYETOB W
dakrop Bpemen. [leso B TOM, uTO NpeAcTaBiente 06 HCKIIOUHTEIBHO
Me3030HCKOM Bo3pacTe nopoj Tpanmnosoii hopMaiui Cubupekoi niar-
dopmbl H ee oGpamyIeHHs BPAJ JH MOXKHO CYHTATH €IMHCTBEHHO BO3-
MOKHBIM H 0OCTOATENIbHO JIOKasaHHBIM. Kak nokasajn onpeieneHns
abcomoTHOro Bo3pacra, ocyllecTB/IeHHbE B AadopaTopun SIKyTCKOro
¢uanana AH CCCP (Muxeenko, Henawes, 1961), Boapacr Tpanmno-
BLIX TeJl KOJeGJeTcsi OT BepXHEero maneosost Jo Mme3ososn- (rabj. 3).
Hamu Guijio BHOMHEHO onpefiesiente abCoMOTHOTO BO3pacTa rpaHo-
¢upa u3 audehepeHIMpoBaHHON TPANNOBOH HHTPYSHH, BHIXOASIICH
no Jiesomy Gepery p. Ilonkamennoit TyHrycku, B paiione Beabmun-
ckoro nopora. [Toryyennas unppa—308 MJIH. JieT —CBH/ICTE/ILCTBYET
TaKxe O BepXHE[a/Jeo30cKOM Bo3pacTe TPanmoBoii HHTpysun. Ta-

TaG6auma 3

Abcoawmueul éoapacm mpannossiz mea Cubupcroll

naamegopmut
Cojepxa-
MecTto B3fiTHH NPOGH HHE :;:mm. :_,?:P?ICQT.,.'
Iaiixa B TpyGre «Jlennnarpanckoii» 0,42 | 103,113
ITokpor y Hcroka p. Mapxm . . . 0.30 | 230,252
To xe . . . - 0,24 247

Haiixa, p. M'a;;x;;, 'ycn.;e p -Xaﬂ;m.e !;98 3t
Haiika, p. Mapxu, mmxe noc. Iloa-

MORORBANO S o s sy 1,14 356
Haiixa, p. Mapxu, 3 xx Bbime p. Ha-

5 A e b il S i 0,76 352
Tpannosweit naact, p. Mapxwu, 15 gm

nuxke yerbs p. Kypyur-panuuga 0,68 351
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KuM 00pasoM, MOXKHO HpeANodaraTe, YTo TPAINIOBBIH MarmMaTHiM
Cubupckoil naatGopMpl — NPOAYKT repUHHCKO 3M0XH OporeHesa
H MarMaTH3Ma. 3ToMy HPeAnoJoKeHHIO NOJHOCTHIO COOTBETCTBYIOT
U JIaHHBIE 0 CPelHeM H30TOITHOM COCTaBe CBHHIIOB py/ ceepa Cpeanei
CubupH, CBA3aHHBIX C TPANNOBBLIMH HHTPY3UAMH, U IaHHbIE O COCTaBe
CBHHLOB OT/IeJTbHLIX MECTOPoz e 1 pyfonposBiennii. Otciona cie-
JLYeT, UTO CXOJCTBO H30TOINHbIX COCTABOB CBHHILOB H3 Py cesepa Cpel-
neit Cubupu c rakoBbiMH s pernoHoB Ajrae-CastHckoi u O6b-3aii-
CAHCKOI CK/IaiuaThiX obyacreil oTpaxaer 0/lHOBPeMeHHOCTh GOpPMUpPO-
BaHUSI UX MeCTOpPOXK/eHHH. ITOT BBIBOA K TOMY e [OJHOCTBIO COOT-
BETCTBYET M3BECTHOMY [MOJIOXKEHHI0 — CXOAHbIH (TOMK/eCTBeHHbL)
M30TOMHBI COCTaB CBHHILOB Pa3IHYHBIX MHHEpPa,JJOB H3 OJHOTO PYJHO-
ro Teqla JH PasanYHbIX YAaJeHHBIX ApYyr OT Apyra IosicoB opyJeHe-
HHA ABJSETCS onpele]eHHbIM YKasaTeJeM HX TeHeTHYeCKOro elnH-
CTBAa H OJHOBpeMeHHocTH oOpasoBanus (Bumorpamos u ap., 1958).

[TocrostncTBO Ha OrPOMHBIX TEPPUTOPHSIX H3OTOMHOrO COCTaBa
PYAHOIO CBHHILA H3 MECTOPOMK/IEHHS ONpe/leeHHOro Bo3pacra no3so-
augo A. T1. Bunorpanosy (1955) BbiBecTd cpelHue 3HauEHMs peajib-
HOT'O H30TOMHOTO COCTABA PYAHBIX CBHHIOB I/ PasJHYHbIX OPOTEHH-
YeCKHX 310X B HCTOPHH Pa3BHTHS 3emuaH. IDTH cpelinve 3HAYEHHS,
Kak cnpaBednuso ykaseisaa M. E. Crapuk (1961;), GasupoBajuch
Ha CpaBHUTeJbHO HeGOJIBLIIOM YyHCJe JaHHBIX, IO3ITOMY HaKoM-
JIEHHe HOBLIX MaTepHaJIoB JO/IKHO BHECTH B 3TH 3HAUEHHS HEKOTO-
pele KoppekTHBLI. B kauecte wJuTocTpaluy sroro B Tabs1. 4 npuse-
JIeHBl cpeflHie 3HaYeHHsl H30TOIHOTO CocTaBa I HEKOTOPHIX PYAHbIX
NPOBHHIMIT TePUHHCKOrO Bo3pacTa, a B Tabja. 5 — To Ke, 414 allb-
nuiickoit anoxu ckiaaayaroctd (Tyrapuunos, 3bikos, 1961). Xors u
HMEIOTCA perHoHa/bHble BapHaUWH H30TOMHOTO COCTaBa pPYAHBLIX
CBHHIIOB BHYTPH MOCJEIHHX 3M0X CKJaJl4aToOCTH, B OOLIEM NOATBEpP-
HAaloTes TeHAeHuHH, BulaBiennsle A. Il. BunorpanoswiM na Gosee
CKPOMHOM MaTepHaje. YueT HOBHIX MaTepHaJIOB 110 H30TONHOMY CO-
cTBY pyAHHX cBuHuoB no3sogaua K. M. Jlseuacony (Davidson, 1960)
yroununTh naunbie A. [1. Buuorpanosa u pate 6osee jocToBepHbIE
cpe/liHe H30TOIMHbIE COCTABBI CBHHLOB OCHOBHEIX OPOTeHHBIX 30X
(taGur. 6). PacemoTpense Cpe/lHHX H30TOMHLIX COCTABOB CBHHIIOB J/TA
OCHOBHBIX OPOTeHOB 3MOX BCKPBIBAET PsijJ HHTEPECHBIX 3aKOHOMep-
Hocteil. [lpexkje Bcero YeTKO yCTaHAB/AHBAETCH, 4TO, HECMOTPS HA
o611Y10 aHOMAJTbHOCTh OTHOCHTEJIBHO MOJIOJABIX CBHHLIOB, M3MEHeHHe
H30TOIMHOTO COCTaBa OT OJHOI 3MOXH CKJAN4aTOCTH K JAPYroit npoxo-
JMJI0 B HAMPAaBJEHHH [0CJe0BaTe/IbHOTO yBeTHUeHHs KOJIHYecTBa
YPAHOBOTO H TOPHEBOTO CBHHIOB. UTo e Kacaetcs CBHHIA aKTHHO-
ypanoBoro psaa (Pb*7), To 3jpech Mbl ne MMeeM Takoii cTporoifi
KapTuubl. Ecau B JlokeMOpuiicKoe BpeMsl 111/10 €ro HenpepLiBHOE Ha-
KOIIJIeHHE, TO B KaJIeJJOHCKOe BPeMs €ro CojiepKanue B Py/AHbIX CBHH-
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Ta6auma 4

Cpednul usomonHsih cocae COURYOS PYIHLIX NPOBUHILI 26PYURCKO20 603PaCIa

Haoronuuil coctan

Pyjiunas npoBuHIHS Phtos Phior Phros Ph2o?
Ph Ppot Pbo R
Bocrounan [epmanus . . . - .| 17,83 15,51 31,67 0,870
Vikpanua (Haronbnbiit th)K) 18,46 15,92 39,21 0,862
T e et el e 18,00 15,25 39,21 0,862
Cpefisist A3ust (CKApHOBBIE W Wiib- :
: nble pleOI][:(ES[BJ'[eHHH) ..... 18,52 16,10 38,80 0,869
Cpennss Asusi (BKpamJiehHble pyjo-
NPOABICHHUSA B HIBECTHRKAX Jie- Eai
R e S 17,75 15,40 38,10 0,867
BTARROTAI T o b i o T i oh s e 18,56 16,10 39,30 0,867
» 17,95 15,37 a1, 3 0,856
Cpeanee jaas 3anaanoii EBponnl
E s RIANEE RO ) e s [t Trooma
CherHee . . .1 . -| 18,20 15,67 38,55 0,861

CpeaHuii H30TONHEII COCTaB  CBHH-
OB COOTBEeTCTBYeT BO3PacTy B
G (T S e e S 480 570 140 630

1ax PesKo CHH3HJI0Ch, AOCTHTHYB MUHHMYMA, [OUTH COOTBETCTBYIOLIE-
ro BepxHeapxeficKHM cBHHUaM. B repuusckoe Bpewmsi copepranue
cBuHIA 207 BHOBb Pe3KO YBETHYHJIOCH H Y/AE€PHKHBAJOCH HAa 3TOM
YPOBHE U B afbnuiickoe BpeMsi. DTo 103BOJsAET NPEANo/aratb, 4To
aHOMa/IbHOCTh PyAHOro cBHHUE (mo H3oronam Pb*® u Pb27) onpe-
Jensiercs IVIaBHBIM 00pa3’oM HenpepuiBHON reHepupyouefics Bo
BpeMeHH J106aBKOH paJHOTeHHBIX COCTABJSAIONIHX, KOTOPbIE IpH
OYepellHOM aKTe MarMaTH3Ma OT/AesOTCSl OT MarMbl M CMELIHBAOTCH
¢ MoOuaM3yeMbIMH CBHHLAMH Gojiee jpeBHero ocHosanus. Ha
MoOu/H3alHIo 6oTee JPeBHHX CBHHIOB YKa3biBAalOT XapakTep [oBe-
JleHHR akTUHOypanosoro cBunua (Pb**) n uudpsl Bospacra cBHHLA.
[Tocrennue nocratoyno yGelHTETbHO TOBOPAT O TOM, YTO PYy/AHbIE
MHHEpaJIbl KaxJl0ff 3M0XH CKIa4aTOCTH XapaKTePHU3YIOTCsH CBMHIIOM
C BO3pacToM, OTBeYalOLIHM BO3pacTy CBHHLUA NPeAbIAYIel 3MoXH.

M3 ckasanHoro BbITeKaeT psijJ BeCbMa BayKHBIX CJAEICTBHIL:

1. B Teuenme Bceit reosormyeckoil mcTopuu 3emiid CBHHEL, Ha-
KanMBaJiCsl TOJIbKO B CBfI3H ¢ PaJHOAKTHBHLIM pacnaloM ypaHa
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TOPHA H He MOMOJHAJICA MPHBHOCOM H3 MTYOHHHBIX (MOAKOPOBBIX)
o6osi0ueKk 3emJi. _

2. B ¢opmupoBaHMH pyIHBIX CKOMJEHHH CBHHLA Ha BEePXHHX
CTPYKTYPHBIX 3Ta)<axX NPHHHMAT Y4yacTHe CBHHeL, HHKeJeallnX
CTPYKTYPHBIX 3Taxei, MoGHIH30BanHblil (pereHepHpoBaHHbI) Ha
GoJiee MO3/IHEM STane MarMaTHUYECKOH JieATe/TbHOCTH OO0 B mpoliecce
KOHTAMHHALHH W NaJHHreHe3a TOJ pH (POPMHPOBAHUA TYOHUHHOrO
MarMaTHYeCKoro ouara, JJu6o B CBA3H ¢ OGLUIHM MOBBILLEHHEM TeMMepa-
TYphl H aKTHBHBIM TIPOMBIBAHKEM TOJIL THAPOTEPMAJILHLIMH PacTBO-
pamH.

3. Cxo/ICTBO H30TOMHOIO COCTaBa PYAHBIX CBHHIOB (0COGEHHO MO
Pb2%¢ 4 Pb*¥) nake B CpaBHHTEJNBbHO VIAJeHHBIX APYT OT Apyra npo-
BHHUHAX CBHIETEJIbCTBYET KaK 00 HX OAHOBO3PACTHOCTH, TaK H 00
OOIHOCTH TeHeTHYeCKHX CBsaseil M ycaoBHil HOPMHUPOBAHHS PYyAHBIX
ckonyiennit ceuHua. Conepxxanne uaorona cBuuua 207, Kak npaBuJo,
yKasblBaeT Ha MCTOYHUK MOOMIM3AaUMH CBHHILIA H BPeMs €ro oTieje-
HHSl OT MaTepHUHCKOM IOPOJbl H/IH MarMsl.

Ta6anuwa 5

Hzomonnoul cocmag c8UHWO8 PYORBIX NPOBUKHKLLI aibnulickoeo sodpacma

Haoronuuit cocran

Pyxuas npoBuHIUSA Phits Pho7 P beos PhE? ‘

Pp Phiot Pb# PhHUe

ICAUTRTREL Pl = s ot AT e | S 15,70 38,6 0,862

BB R NN e oy G L L 18,84 16,16 38,98 0,857

» e 14,93 36,54 0,864

Chetugm ABHA", 570 W, WU 19,13 16,14 39,85 0,844

S IR 18,19 15,66 38,31 0,861

RO ABEANES <ol er. %51 SaiCof e s 18,61 16,45 40,14 0,884

» 18,18 15,87 39,41 0,873

PIOMMOpREA ISl e 18,60 16,11 38,95 0,866

» 17,38 14,91 36,70 0,858
CpejiHee ans MecTopoxaenni Ansc-
ku, CIIA, Mekcukd, Boansuu,

Tlepy, Wranun, Tpeuwn . . . .| 18,98 15,85 39,22 0,835

Ep et s ek 18,34 15,78 38,67 0,861
Cpeanuit H30TONHEI COCTaB CBHHILOB
COOTBETCTBYET BO3DAcTy B MJH.

R T A R R 390 — 80 430
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Ta6auna 6

Hzomonneit cocmas ceunyosvix pyd no [seudcony (Davidson, 1969)

HaoTonuulit cocran

TFeonoruyeckuil BOzpacT cBuNIA Phs Pho? Phos Ph2o7
Phot Pbv Pb#" Pb®e
TlepBo3janHBlii METEOPHTHOT'O TpOHC-

KOKHBBAR < o .o o n s o A 9,5 10,36 29,49 1,091
Pannenporeposofickuii . . . . . .[ 15,33 15,08 34,61 0,934
Tloagmenporeposofickmit . . . . . .| 16,01 15,26 35,39 0,953
RARGNOHORHN = il o5 o e nattear sl T 49 15,13 37,18 0,865
PO T e e e e 18,20 15,54 37,97 0,852
R IDEHCEHE 2" 5t e si e To s 18,1 15,69 38,93 0,833
CoBpeMeHHBIHl H3 MOpPCKOil BOABI 18,93 15,73 38,80 0,836

OrpanuunuBasch 3THM KPaTKHM OCBellleHHeM OGLLHX TOJIOXKeHH i 0
BO3MOMKHOCTAX MCNOML30BAHHA JAHHBIX N0 H30TONHOMY COCTaBy
PYAHBIX CBHHILOB [JI51 BbIsICHEHHSA BpeMeH! HX 00pa3oBanHf H BhIfAB,Te-
HHSl HEKOTOPHIX ocobeHHoCTefl (OPMHPOBAHHS CBHHENCOAEPHKAIHX
MEeCTOPOXK/JeHHH H PYAONPOSBJIEHHH, PacCMOTPHM HMelomHecs Ma-
TepHaJIbl 110 H30TONMHOMY COCTaBY PyAHBIX CBHHIOB AsTae-CasHCKOH
CKJaauatoif 06/1acTH H HEKOTOPHIX MPHJ/ETaiomHuX K HeH PerHoHOB.

B mpenenax kajeloHCKHX H repHHMHCKHX cTpykryp Aarae-Casm-
ckoil ropHoi 06jacTH H3BeCTHO OOJbIIOE YHCJIO PYAONPOSBJICHHH
CBHHIIA, KOTOPbl€ Pa3MelaloTCsl B Pas/IHUHBIX CTPYKTYpPHO-(hannab-
HbIX 0OCTaHOBKAX, Pacnojiaraloliuxcs B Pa3HBIX CTpaTHrpadHuecKHX
ropu3oHTax (OT BepxHero JoKemMOpHsi J0 nepMo-kaploHa BKJIOYH-
TEeJbHO) H TPHYPOUYEHHBIX K CAMBIM Pa3HO00pasHpiM S(dy3HBHBIM,
HHTPY3HBHBIM M 0CaflouHsM nopojam. [as nofasisiomero 60bIIHH-
CTBA MECTOPOXKJEHHH THAPOTepMa/IbHE FeHe3UC H CBSI3b C HHTPY3HUB-
HOH JeATeNbHOCTBEIO HECOMHEHHBI, H TOJLKO JJIA HEKOTOPbIX pPylo-
NposBJIeNHi, B KOTOPHIX CBHHIOBAs MUHepaJIH3allds pa3Mellaercs
B 3¢dy3HBaX, MOKHO IPENOJaraTh reHeTHUeCKYl0 CBf3b ¢ cobeT-
BEHHO ByJIKaHHaMoM. Bospact opyneHenns HenocpeiCTBEHHBIMH
HaG/To/IeHHsIME He BCerJa yCTAaHABJHBaeTcs C JOCTAaTOUHOH ompefe-
JeHHOoCThio. XapakTepHbIMH NPUMepaMH 9Toro apasioTes pyanl Cana-
HPCKOrO PYJAHOTO MOJSA, KOTOpble JUIHTEeJbHOE BPeMsi TeHeTHUECKH
CBA3BIBAMUCE C KeMOPHACKHMH HWHTPY3UsIMH KBAapLEBHIX Kepatodu-
poB H TOJbKO B NoCJelHee Bpemsi, OGjarofaps JerajbHbIM paboram
3. I'. lucranosa 1o onpejesennio aGeooTHOTO Bo3pacTa THAPOTEp-
MaJIbHOTO CepHIlMTa H aHaJM3y H30TONMHOrO COCTaBa CBMHUA, yCTa-
HaBJIMBAIOTCS CKOpee Kak repuunckue (ducranos u ap., 1963, 1964).
B sT0li cBsi3H MaccoBble HCC/IEIOBAHHS H30TOIHOIO COCTaBa PyAHOTO
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cBHHLA M3 pylonposiBienuii Ajrae-CasHckoii o61acTd MOrVIH mpo-
JHTL CBET KaK Ha BpeMsl (popMHPOBaHHS PyIHBIX MECTOPOMJIeHHI,
TAK M HA pelleHHe psja reoJorHYeCKHX BOMPOCOB, X0 CHX 1op A0
KOHIIA He BbIsSICHEHHBIX.

VM3BecTHo, UYTO M30TONHLIH COCTAB PYAHLIX CBHHIOB MOJVIOABIX
anox ofpa3oBaHus B oOIUeM CJIy4ae aHOMaJieH M HemocpeJCTBeHHO
BpeMeHH (OpPMHPOBAHHSA PYLHOIO MECTOPOMKIEHHA He onpejesier.
Onnako cpaBHEHHE H30TOMHOTO COCTABA CBMHLA C JAHHBIMH O pe-
THOHaM, B KOTOPhIX CTpaTHrpajHuecKoe IOJIOXKEeHHe CBHHIOBBIX
pyJonposiBieHuii siBjasercs Gosree Ompeie/IeHHLIM, C yCIeXoM no3Bo-
JISIET MOJOHATH K PEleHHI0 STOro CJIOXKHOIO BONPOca M JJIs UcCHeny-
eMoii o6nactu. B stom ortHomenud Agrae-Casnckas obiacth mpej-
CTaBJseTCs, ecJH TaK MOXKHO BBIpa3uThest, YHHKaapHOH. K Heit
B HEMocpejACTBeHHOH OJM30CTH NpHMbIKAOT perHonsl (Enuncefickuit
Kpsix, Pyanstit Anraii, 3abaiikaibe), B KOTOPLIX CTpaTHrpaduyeckoe
NOJIOMKEHUE CBHHIOBBIX PYAONPOSBIEHHH J0OCTATOYHO $CHO, OTCIO/A
M BpeMs PYJONpPOABJIEHHS YCTAHABJIHBACTCS JOCTATOYHO ONpejeeH-
HO. B cBA3u c 3TUM cBHHIOBbe pylonposBaenus Aarae-CasHcKoi
06/1aCTH 11aJe030HCKOro 3Tana KOHCOMMAALUNH OKa3blBAlOTCH KaK OBl
3ajKaTBIMH B BO3DAacTHOI BHJIKe, HUMKHMI mpejes KoTopoii ¢(HKCH-
pyercs BpeMeHeM GopMHpoBaHUSl pyRonposBJeHuit EHucelickoro
Kpsixka, BepXHUil — pyronposasaennii Pyanoro Antas u 3abaiikanbs.
st 3THX TepPHTOPHH K HACTOAIEMY BPEMeHHM HAKOMNUJCA yiKe J0-
CTATOYHBIH MaTepuas, onyOJHKOBAaHHBIH B pafoTax pas3jiMyHBIX aB-
topoB. a5 cBHHLOBLIX pyronposiBienuii Aarae-CasiHcKoit 06s1acTH
JIO HAUIMX paboT OBLIIH BBHITOJHEHEl elHHHYHBIE ONpefeneHns H30TOM-
HOTO COCTaBa pPy/IHOro CBHHIA.

Y Hac H30TONHBIH COCTaB PYAHOrO CBHHIA ONpefe/sICH METOAOM H30TONHOIO
CNeKTPalbHOTO AHAJNH3a HA YCTAHOBKE, COGpaHHON B 1aGOpaTOPHH CHEKTPalbHOTO
anannsa Hayunem paGornukom A. I1. HlunuaoswiM u saGopantom B. CocyHoBEM
no tuny, npemdoxkenwomy A. H. 3aifizenrem, A. T[. JKuraunckum H ap.
(1958). Annaparypa npuGopa craHgapTHa: MOHOXPOMaToOp TpeiBapHTeNbHON AHC-
nepcan MCIT-51, unreppepomerp Pabpu-Ilepo UT-51-30 u doTosnekTpuyeckas
npucragka ®301-1. B kauecTBe HCTOYHHKA CBeTa NpHMeHena paspsiHas TpyOka
C MOALIM KAaTOAOM, OXJaxKAaeMBIM HHAKHM a30ToM. OnTHMajdbHBIE YCJAOBHA IPOBe-
HeHHsl aHannsa: paGounii ras paspsaaHofi TpyGKH — CNeKTpajbHO YHCTHIE aproH
npu pasnernn 0,3 ma; paspAnublil TOK Ans 3anucedl sunui cBuunos 206, 207 u
208 —5 ma, pas 3amucH AHEAH cBiERA 204 —10ma; ananuaupyemblil CBHHEN BBOIHT-
CSt B BHJIE METAJIJIHYEC KO MHILEHH IHAMETPOM 2 MM Ha MeJIHOM BKJaJlbilie; IOCTOs H-
Has uuTepbepomerpa { = 16 My oGecneuyBaeT BLITQAHOE NEpeaoKeHHe KOMIOHEHT
CBepXTOHKOl CTPYKTYpHl JIHHHM cBHELA 4057,8 A cocelHHX MOPSAKOB H BO3MOMN-
HOCTh H3Mepenus cBupna 204 ¢ nHTEp(PEepOMETPOM, HMEIOUIHM Kod((HIHeHT oTpa-
#eHHs, paBubil 859, . PoH HCTOYHHKA, CAMONOTJIOLIEHHE H T. J. JeXaT B npeeiax
IKCTMEPHMENTANBHBIX OWHGOK, NMO3TOMY NpH BHOGPAHHLIX ONTHMAAbHBIX YCAOBHAX
IKCMEePHMEHTA HCKaKeHHSI HHTEHCHBHOCTEl PerHCTPHPYeMBIX JTHHHIl BechbMa HesHa-
UNTENBHE], YTO MO3BOJISIET PACCYHTHIBATL MHTEHCHBHOCTH H COOTBETCTBEHHO KOH-
UeHTpaliH H30TONOB MO H3MEPEHHIO MAKCHMYMOB MHKOB, YMHTHIBAS NepesokKeHHd
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JIHHHIT TONBKO 3a CUeT annapaty pHorokouTypa. KospHunenTs nepenoxerns JuHui
OnpeeNsoTCH PH IKCHEPUMENTAILHOM M3YYEHHH KOHTYpa JMHHH CBHHUA, 060-
raiiesHoro naoronoM ceruua 208 no 9804,

KouTposb HopManbHOl paGoThl YCTAHOBKH H NPaBHJAbHOCTH pe3yJLTaToB aHa-
433 MPOBOAWICH TEPHOAHYECKHM ONpefe/]eHHeM H3OTOMHOTO COCTABA CBHHIA 06-
paslloB raJeHHTOB, MPOBEPeHHBIX MACC-CIEKTPOMETpHYeCKHM MeTofoM. CTaTHCTH-
geckass o6paGoTka pe3yJbTaTOB MHOFOKPaTHHIX AaHANH30B 3TANOHHHX ©OOpasnos
CBHHIA TOKAa3LIBAeT, YTO OWHGKH onpeleJeHHs MOJAYHHAIOTCH 3aKOHY HOPMadb-
HOTO pacnpegenenns. Kpagpathuuasi ow6Ka eAMHHYHOrO Oonpenelexuss o = 10,
aas ceuntos 206, 207 u 208 u 2,5% aas ceuuua 204. CrarucTueckan obpaboTka
60/1LILOr0 KOMIHYECTBA Onpejlesiennii No3B0SeT NOBLICHTE TOYHOCTh PesyJ/bTaToB,
YTO JIErKO JocTHraercs GJarofaps BLICOKOH NPOM3BOAHTENLHOCTH CHEKTPaJbHOTO
H30TONHOro Meroja. Bonee nogpoGroe onlcanne MerToa Jano B psje onyIHKoBaH-
HBIX pa6oT ero aBTopoB (3aiiges, Kuraunckuit, Yaiko, 1958; Kawran, Co6orosuy,
Xnonuna, 1960, u 1p.).

C moMenTa BBOJla B AelicTBHe Halell ycranoBku (1964 r.) Bemonnexo aas Ax-
Tae-Casiuckoit o6nacti Gostee 100 onpejeneHuii H30TOMHOTO COCTABA CBHHILOB py-
HBIX MHHEPaJoB (MPeHMYUIECTBEHHO H3 raJeHHTa) H3 MECTOPOMK/ICHUI pasARYHbIX
DOPMALHOHHLIX THMOB: CBHHIOBO-IHHKOBLIX, KOJ4e€laHHO-MOMHMETANIHYECKHX,
MeJIHO-MOJIHGleHOBhIX, CKaPHOBO-3KeNe30pYHbIX, CKapPHOBO-300TOPYAHBIX, HKHJb-
HBIX KBaplleBO-30/10TOPYAHbIX H APYTHX.

Huxe npuBoasATCss JaHHble MO H30TONMHOMY COCTaBY PYIHOTO
ceunua s Antae-CasHCKo# 06/1aCTH H IPHJETaloOmiX K Hell perno-

HOB, MoJyYeHHble HamH H JpyruMH jaGopatopusivi. [lis pacuera
(6

BO3paCTd OOBIKHOBEHHOIO CBHHIA MO H30TONHLIM OTHOLICHHAM f5ror,

Rbﬂ[l'.‘ pbfﬂﬂ

ppi M ppa Ml BOCIOMB30BAMHCH OOIIHM ypaBHeHHeM ¢ Koapdu-

uuenTamu, npeijnoxennbiMd A. M. TyrapunosbiM (1963):

Egm: = 18,93 — 9,44 (e01847 —1),
Ph2o7 g

e = 15,72 —0,068 (2T — 1),
L 0,0499 T
Ppie 38,80 — 37,00 (e e ]),

rie T — Bospact cBHHUA B MJapA. Jer; undput 18,93; 15,72; 38,80
0603HaualOT COBpPEMEHHble 3HAYEHHS OTHOLIEHHH H30TOMNOB CBHHIA
ISl 3eMHOI Kopbl; uHgpsl 9,44; 0,068; 37,00 — coBpeMenHbie cpel-
238 [j288  Th22
py@ ppwi ¥ ppw ) uudpet 0,154; 0,972; 0,0499 —
KOHCTaHTHI pacnaja ypauos u Topusa B 107 ner.
[Tpu pemenun otHocHTeabHO T 3TH ypaBHeHHS NPHUHHMAIOT BHI:

11293 POY%

o Ph*os
prwe:l4,93-lg ——-—-,——J—l).
FEw ( 9,41

HHEe OTHOWEHHUSH 5557
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(15,72—‘;_]2:_'; )
oS e ki

Phto4

38,80 00 )
37,00 L.

Phot

B ocHoBe 3THX ypaBHeHHH JIEKHT MOJIOMHKEHHEe, BLIABHHYTOE
P. A. Andepom 1 P. T'epmanom (Alpher, Herman, 1951). Ono cBoius-
csl K TOMY, UTO IeoJIOrHyecKue MpoLecch 00yc/A0BAHBaOT B OO/IBILHX
maclutabax nepeMelllMBaHHE NOPOA 3eMHOH KOpPH, ofecrieuusalolnee
FOMOT@HHOCTh HCTOYHHKA cBuHUA. [ xoTs mosiHoe mepeMelunBaHue
NOPOJL NIPH OPOTeHHYECKNUX NMpoLeccax MouTH HeBepOATHO, MHOTOYHC-
JieHHbIe AHAJH3bl H30TONHOIO COCTaBA CBHHIIOB H3 pa3HBIX HacTeH 3eM-
Horo wapa (Paccen, Mapkyap, 1962) cornacyiores ¢ mpelnosoxeHn-
€M O 3aMETHOM IIOCTOSIHCTBE MCTOYHMKA CBHHLA, HECMOTpS HA pas-

JUYHYIO PaLHOAKTHBHOCTH MOPOL.
207

Pb !
Briyncenne Bo3pacTta no OTHOLIEHHIO Pps HAMH TTPOBOAHJIOCH

' ¢ nomoulbio Merona Xosmca — [ayTepmanca, B OCHOBE KOTOPOLO
JeKHT 10JI0KeHHe, YTo JoOoH CBHHEIL MPOoH30Le] H3 NepBHYHOIO
CBHHIA NpH J00aBJeHHH K HEMY paJHONeHHOTo CBHMHILA 3a CYeT pac-
nafla ypaua v topusi (Paccesr, Mapkyap, 1962). BaxkuelMH npenmy-
1ECTBAMK 3TOTO METO/Ia ABJSIOTCH €r0 HeUYBCTBHTEIBHOCTE K MaJIbIM
owH6KaM, BO3HUKAWIIHM MpPH H3MEPEHHH KOJHYeCTBa CBHHIA
204, n noJiHOE HCKJIOYeHHe OIIHOOK, CBA3aHHBIX ¢ BAPHALLHSIMH B OT-
HOILEHHH YPAHA K CBHHLY.

Bo Bcex cayuasix nosmyuasauch ueThipe 3HAYEHHs BO3pacTa, cpas-
HeHHe KOTOPHIX Mo3Bo/1fAeT GoJiee YETKO BLIIBHTL XaPaKTep aHoMagHi
B M30TOIIHOM COCTABe CBHHIA.

Waoronmstii cocras
U BO3PACT CBHHIIOB TaJeHHTOB
u3 pyxonpossaennii Ennceiickoro Kpaxa

B npenerax Enucefickoro kpsizka ussectHo 60/bl10e YHCIO PyI0-
NPOsABJEHHH CBHHLA, PACMoJIaralOlIHXCs CPeIH apXefiCKHX H npoTe-
po3oiicKHX ToJml 3TOoro pernosa. JloxemOGpmiicKuii Bo3pacT 3ITHX
pYAHBIX oGpasoBaHuii B o0lleM CJyyae He BhISHIBAT COMHEHH#H W
NOATBEPKIaeTcsi Beell COBOKYMHOCTBIO JaHHBIX IeoJIorHuecKofl HeTo-
puu Ennceiickoro xpsizka. M. Y. BoaoGyesmnm, C. WM. 3nlkoBeIM H
Apyrumu (1964) onybauxoBanbl 22 ana/jgHM3a H30TOMHOIO COCTaBa
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CBHHIIA H3 TaJEHHTOB pas/JIHYHBIX CBHHIOBLIX pPYAONpPOsBJIeHHIT
Enuceiickoro xpsika (raba. 7). PaccMoTpenne 3THX JJAHHBIX NOKa3bl-
BaeT, 4TO nojlaBisiomee GOJMLIINHCTBO PYAONPOSABICHHI HMeeT BeChb-
Ma CXOAHBIH (eCJH He TOXAECTBEeHHLIH) W30TOMHLIA COCTaB CBHHIA,
XapakTepH3YIOMIHIACH B CpeIHeM:

D —17,12; P —1536;
P = 37,08, BT — 0,897,

CXO,[ICTBO H30TOMHOrO COCTABA CBHHIA, OCODEHHO YETKO oJAYepKH-

Bamoneecs BXOX/JIeHHeM IOJAaBJAKLIEro YHuca (bHpraTHBHle TOueK
208

B onun-e,unﬂcmeﬂnblﬁ H30TONHLI KOHTYD KakK B KOOpAMHATaX P
pb'!ﬂ? pb'.m

Pb‘m (puc 2, a), Tak ¥ B KOOpAHHATAX B + PR (puc. 2, 6), yxa-

3hiBaeT Ha reHeTHUeCKoe POJICTBO BCEX 3TUX PYAONPOABICHUI H OLHO-

BpeMeHHOCTh HX 06pasoBanusi. O6 ITOM Ke CBHIETENLCTBYIOT H J0-

CTAaTOYHO XOPOIMIO CXOAfANHecs UH(PLl BO3pacTa, paccUHTaHHbLIE IO

206 208 PLHT
g? T gﬁm ; sz . M3oTonHbie KOHTYPH Ha
Pb7  Ppos

ph:s  phs
rpadgukax B KOOpAHHATAX Ppmi * DpT (cm. pue.2,a) u Byt ppor
(cM. pHc. 2, 6) 3aHMMAlOT 1OJOKEHHE, XapaktepHoe A CBUHIIOB
Jlokembpuitckoro Bogpacta. [1nisi Beeil 3Toil rpynibl CBHHIOBBIX PYIO-
NPOsABJEHHH TOJy4YeHB OAHOOOpasHble LuGpbl BO3pacTa CBHHUA,
XapakrepHsyloliuecs cpeanei uugppoﬁ 950 -4~ 150 man. xet (puc. 3).

07
Pb 0a
3HaueHHs1 Bo3pacTa CBHMHLA, B cpelneM pasubie 1900 - 200, wuro,
Ha HAaWl B3LJIAL, ABISAETCA yOeIHTEeNLHLIM CBHAETEILCTBOM YYACTHSI
B (OPpMHPOBAHHHM NPOTEPO30HCKMX CBUHIOBBIX PYAONPOSBJIEHUH
Eunuceiickoro Kpska CBHHI@, 3aHMCTBOBAHHOTO M3 MeTamopdu-
YeCKHX TOJIL, HHIKHEro CTPYKTYPHOTO 3Taxa.

O6pasoBanne OGLIKHOBEHHOIO CBHHLIA B MeTaMOPPHUYECKHX TOJ-
max HWXKHUX vacrefl paspesa Enucelickoro Kpsixka IeHeTHYECKH,
BHAMMO, YyBsi3biBaercsl C (OPMHPOBAHHEM MOIIHBIX HHTPY3HBHHIX
ten Tapakckoro kommJjekca, Bo3pacT KOTOPHIX, MO JaHHBIM Py6u-
AMA-CTPOHIMEBOrO M YpPaH-TOPHIl-CBHHIIOBOTO MeTojla, KakK pas |
aexur B npegeqax 1900—2100 maH. ner.

Uro KacaeTcs reHeTHYECKHX CBA3eil MoAaB/IAiomero 60abIHHCTRA
CBHHUOBBIX pylonpossiennii Enncelickoro kpsi>ka, 70 MOXHO Npell-
noaaratb, YTo OHY CBSA3aHbI C MOUIHbLIM TE€OJOTHYECKHM IpOIEeCCOM,
00yCJIOBUBIIAM  PerHoHa/bHYl0 MOOM/IM32UMI0 CBHHUA W3 TOJILL

H30TOIIHLIM OTHOLIEHHAM

B to xe BpeMs 110 OTHOLIEHHIO MOJIy4eHkbl B o0meM oliHAKOBEE
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Haomonuui cocmag u eo3pacm ceuuuos aaneuumos us py&onpoasunuﬁ Euueeﬂcmaa xpma e lllﬂ

HaoTonuufl cocTan Boapact, MAH. JeT TR oS e
‘:: PyfonposiBieHHe 1 xapakrepicrika npoOs Pb#¢ | pp=7 | phwos | ppor [Tppwr |Tppws (Tppw: (T ppeos q%iﬁzﬂggaif;i:
2 Pb™ | Ppiol | Phs.| Pb-% | Pb® | Pbot | Pb@ | Pb® | Td, MAH. JeT
| |Kuitckoe, rafeHdT H3 KBapueBoil muns . . . [18,41 15,30|36,78 | 0,831 340 | 2000 | 1100
2 (Hwknue-AHrapckoe, PaJEHAT . . . . . . .[17,83(15,60(38,09(0,875| 590 | 700 | 1050 [ 380 | 5504150
3 |Boapmenutcxoe, yu-k Kamenka, razennr . . . |17,39)15,42) 37,28 10,8861 700 | 1000 1750 | 850 | 8503150
4 |Boaswenutckoe, yu-k IOxunoro Koapa, ranennt| 17,36 | 15,38 37,2210,887| 680 | 1000 | 1850 | 850 | 8504150
5 (I0mno-Ennceiickoe, ranennT na ksapuesoii suawl| 17,34 (15,37 (36,18 0,887 | 680 | 1000 | 1850 | 850 | 850150
6 |BoipenuTCKOe, TAJEHHT H3 KBapl.IEBOi«'I skuam] 17,31 115,96 36,60 | 0,992 1050 | — | 4150 —
7 |BnoxXMHCKOe, TaNeHHT . . . . . . 17,31 |15,34| 36,82 | 0,886 550 1050 | 1950 | 1050 9004200
8 (Huxne-Anrapckoe, CKB. 4, A = 352 u, Tanenut| 17,18 (15,38 | 37,16 {0,895 ( 800 ( 1100 | 1850 [ 850 9004100
9 |CoseTckoe, raacHHT ¥3 usapuenos‘a JKHJII 17,18 15,24 36,890,887 | 550 | 1100 | 2100 | 1000 9004200
10 |CoeeTckoe, TaneHAT H3 KBapUEBOH MKHJLI 17,16115,25| 36,87 (0,888 | 660 | 1100 | 2100 | 1000 9004200
11 |CrpenkoBCcKoe, rajieHHT H3 KBapleBo-KapGoHaT-
HEIE MPOMBAROR: | . ol b ke oo o Ve 17,161 15,35,37,18 /0,894 ] 800 ) 1100 | 1900 | 850 | 9004100
12 |Huxne-Anrapckoe, cks, 1, ‘h=120 x . . .|17,15|15,36(37,01|0,895| 830 | 1100 | 1900 | 950 | 9504100
13 |BoabuleNnHTCKOR, FaJIeHHT 43 Gapwrasoﬂ wunel| 17,15(15,37( 37,17 (0,896 ([ 839 [ 1100 | 1850 | 850 | 9504100
14 |AGanakoBckoe, MAJIEHHT . . . . . 17,12]15,31)36,92]0,894] 780 | 1150 | 2000 | 1000 9504150
15 |Kyseesckoe, yi-k Hukonaesckuit, rajenuT H3
KBAPUEBBIX MPOKHIKOB . . . . « « + & -« 17,12(15,34(37,19(0,896( 800 | 1150 | 1900 | 850 9504150
16 |Kyseesckoe, y4-k TarjnoBckuii, rajenur u3
KEAPIERON FRIB " 5 A7 el el e, el iunbtie 17,09|15,26|37,05(0,802| 750 | 1150 | 2100 | 900 9504150
17 |CasxacKoe, raJeRuT 13 KapOoHaTHRIX TPOKHIKOB 17,09 15,32137,14 (0,896 ( 81t [ 1150 [ 2000 900 9504150
18 |P. Kapraua, rajeHHT H3 KBapleBo-KapOoHAT-
HEEKTIDOMKHAROB % oo ain o ol ie vl oi 8 17,09(15,31]36,99|0,895| 802 | 1150 | 2000 950 9504150
19 (Pyrakosckoe, ranenut W3 xsapuesofi it | 17,06 15,31'137,02 10,897 829 | 1150 | 2000 | 950 | 10004150
20 |Kyseesckoe, yu-k MajoBecHHHCKHI, ra.neum'
A3 KBapuUeBol MHJBl . . . + . 17,04115,22(36,89(0,893 | 730 | 2000 | 2200 | 1000 [ 10004200
21 |Kyseesckoe, yu-k AHHCHCKHIL, raneum' 3 '
KBADTEHON TKBIEE & o ! a vint s, im el 0 i) 27500 15,27137,06|0,897| 819 | 1200 | 2100 | 900 | 10004200
- 22 |Borynaesckoe, TajeHdT W3 KBapuesoi xuasl | 16,26(15,20]36,78 0,935 | 1309 | 1600 | 2200 | 1100 13504300
L]
Cpeanee 1o npoteposofickoii rpynne (Ne 3—21) [17,12]15,36 | 37,030,897 837] 1150 l 1900 ‘ 950] 9504-150
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36,5 ppZo*
b L 1 | 1
6
16,0 F pp207 b
szﬂ‘
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Pyc. 2. Usotonuntit xoutyp Ans Enncefickoro kpsxa.

Touku M30TONMHOrO COCTABA: CBHHIE M3 MOPoA (/); CBHHNA raJgeHuTa
H3 pyRonpossaenu#i (2).

HHXKHEro CTPYKTYPHOro 3Taxa okoso 950 MJIH. Jier ToMy Hasan.
PernonasibHbI  XapakTep 3Toro mnpojecca NOATBEPXKAaeTcs Kak
INHPOKHM TUIOIIAHEIM PACIPOCTPAHEHHEM CBHHILOBBIX PYAONpOsBJIe-
HEll Mo Bceit TeppuTopuH EnHcelicKoro Kpska, Tak H TeM 06CTOS-
TeJIbCTBOM, YTO CBHHEIL, H3BJI€UeHHBIH H3 NOpoA H MuHepasos Tapak-
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CKOro MaccuBa, NMerMaTuToB H MeTAMOP(HYECKHX MOPOJ KaHCKOro
KOMIITIEKCA, NPAKTHUECKH HMeeT TOT JKe H30TOMHBI COCTaB U Te Ke
BO3PACTHBIE XaPAKTePHCTHKH, YTO H CBHHIIBI Fa/I€HHTA U3 PYIOIIPOsiB-
nenud (taba. 8). YuuThiBas 5T, CBMHLOBHIE MecTopomienus Euu-
CEHCKOro Kpsika reHeTHYECKH MOMKHO CBsI3bIBATh TOJBKO € (hopMu po-
BAHMEM HIKHEKAHCKOrO M TMOCOJBLHEHCKOTO KOMIWIEKCOB, BO3pacT

M/\\A\

R

500 600 700 800 900 1000 1100 1200 1300 1400

Puec. 3. IncrorpaMmel 3HauenHii Bo3pacTa CBHHIA H3 TOPOJA H pY-
nonposisaennit Enncelickoro kpsxa,

Bo3pacr: cBHHIA TadenuTa H3 pyfonposeaenuil (/); ceRHIa H3 nopof W
nopofooGpasylomux MaHepanaos (2).

KOTOPHIX KaK pas onpefensiercs B Hurepsaje 900—1000 min. Jer,
T. e. TOH JKe BeJHYHHOMN, UTO H BO3PACT CBHHIOBLIX PYAONPOSBJIEHHIT.
B To 2ke BpemMsl pa3sBHTHE B [10JI9X CBHHIOBBLIX PyJIONpPOSBIeHHI Aaii-
KOBBIX TeJ1 OCHOBHBIX TMOPOJ MO3BOJKIO Psily MCCTIELoBaTE e CBHH-
1oBOe opyjeHeHHe EHHCelicKOro KpsKa reHeTHUeCKH CB3bIBATh C
HHTpY3HeH ocHOBHOII Marmbl. Kak BHJHO MO pe3yibTataMm onpejelie-
H#A abCOJIIOTHOrO BoO3pacTa OCHOBHHIX nopol EnHcefickoro Kpsxa
KAJHH-apTOHOBHIM MeTofoM (Taba. 9), cpeiu OCHOBHLIX IOPOJ 3TOrO
pernoHa HameuaioTcsi TpH Bo3dpactHeie rpynne: 1600—1650; 1000—
1200 u 500—650 mau. ner. Koneuno, 4ToObl e/1aTh CKOJILKO-HHOY b
OTBETCTBEHHbIE BBIBOJbI, HMEIOLIUXCS JAHHBIX 110 BO3PACTy OCHOBHBIX
Nopoj, Jajeko He NOCTaToYHO, OJHAKO JOMYCTHMO Hpeanojararhb
Ha/iMyde pA3HOBO3PACTHHIX JAaHKOBbHIX 00pasoBaHHit B CTPYKTYpe
CTOJb AJINTETBHOTO U MHOTO3TaMHOTO (POPMHPOBAHHA, KAKOH ABJIAET-
¢ Enuceiickuit kpsixk. Cpelln BbIIEISAIOMAXCA TPYNT OCHOBHBIX MO-
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Ta6nuumwa 8

Hsomonuniil cocmaé u eospacm ceuHyoe ua unmpysusHsix nopod Enucelicxozo kpaxa

Hsortonuuifi cocras

BoapacT, MaH. JeT

HauGonee pe-
POSITHOE 3Ha~

MecTo B3ATHS W XaPuKTePHCTHKA npoGh Ph%e Pbe7 | ppos | pbeor |Tpp2r [Tppwe |Tppor |Tphot | yepne soapac-
Pb9* | Pp®i | Ppoi | PpWe | Ppes | Phde | Ppwe | PpW | Ta, MaH. Jer
Tapakckuil MAacCHB, aKIeCCOPHHII PajleHHT B Ipa-

T TR e S R e . e e 20,37| 15,39| 36,89| 0,756] — — | 1800 | 1000 —
Kanckoe M-HHe nerMatuTa, CBHEEN H3 MHKpO-

Kansa KA «CHramT™ . . . ... . . .1 17,92} 15,54] 38,00] 0,868] 450 | 660 | 1350 | 450 5004150
P. Kypsiul, cBHHEW H3 MHKPOKJHHA MNerMaTowi-

T G 11 G e Mg e ot SR R 17,69 15,40| 37,85| 0,870] 450 | 800 | 1800 | 510 6004150
P. Kan, npasmii Geper, nuxe o-sa Kyxer, ak-

LeCCOPHBI TaJIeHHT H3 TpaHHTa . . . . . 17,67 15,29( 36,78 0,865 330 [ 900 | 2000 [ 1100 7504200
TapaxkcKuii MacCHB, akueccopHbli ranesur . . .| 17,33 15,37 36,92 0,887 700 [ 1000 | 1850 | 1000 9004-100
P. Kan, npaemii Geper, Ky3eeBcKad Tojula (Bepx-

HSS YACTH KAHCKOTO METaMOPHHYECKOro

KOMIlIeKca), raJieHnT axkueccopnmit . . .| 17.33| 15,33| 36,92 0,885 650 | 1000 | 1950 | 1000 9004-100
Tapakckuii MaccHB, CBHHell H3 nop(upobaacTos

Ty e e S Y aseles BRG:log 16,32 15,31] 36,79| 0,938| 1400 | 1600 | 2000 [ 1050 13504=150
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Ta6anuwa 9

Pesyavmampr onpederenus 803pacima HEKOMOPLX OCHOBHWX UHMPYSUBHHKX NO-
pod wacHot yacmu Erucelickceo Kpaxca Kaauti-apeoHoeuim Memooom

MecTo B3ATHS W XaPakTepHcTHKa NPOGH CO&:E;:{;].HQE ”Bnc:'s'p;gr,
P. Tapaxa, noc. Taexubii, radGpo-nnatas . . . 0,60 1000
P. Kan, B 25 xu Hike Bnaaennst pyvy. OCHHOB-

CKOro, raﬁﬁpo—nuaﬁaa AL T% : 0,62 1220
P. HeMknna, cpeanee teuense, raﬁﬁru nnaﬁaa 0.56 1600
P. Hemknna, cpepHee teuenHe, raGopo-HOPHT 0,46 1650
P. Kan, npanuﬁ Oeper, B 4,0 kM HHUKe YCTBA
p. Kypoit, cpennesepuucrsiii ra6Gpo-anabas, med- 0,77 1050

ROSCDHUCTRIA AHAGRS o + i & (e e = oo o 1,37 825
P. Yemgnna, y Bnagenunn p. CeBepHoii, porogo-

ofiMaHKoBRIT Anabas, LGK}’IJ.{IIﬁ PHERC o iite e 123 650
InaGas Ha paflku . . . . . 0.5% 505
Fopeeckoe pyanoe mose, cke. 215 h_382 M

OJIHBHHOBHIA JONIBPHT . o « o o o v o o o o 1,03 1047

poll rabbpo-1uabasbl H OJUBHHOBHIE N0JEPHTHI, Pa3BHTbE B MOJAX
CBHHLOBLIX PY/AONPOsiBJEHHH, B YaCTHOCTH B pydHoM nose Huxue-
anrapckoro (lopesckoro) mMecropox/eHHs, HMeIOT TOT e BO3pacT
(oxosro 1000 Man. seT), uTo ¥ COILIKAHCTRO CBUHILOB H3 PYAOIPOABIE-
HHI. 3/ech BasKHO TOJbKO BBISCHUTb, GbIIH JH FeojIoTHYeCKHe Npo-
Hecchl, o0yCJIOBHBLIHE HHTPY3HIO OCHOBHALIX TIOPOJl, HACTOJNBKO MOLI-
Hbl, Y4TOOLI CO3/1aTh YCJIOBHS JIsl MOOHJIH3alMK CBHHIIA HA CTOJB 06-
mwupHoi Tepputopuu. IToka nam npeacrapasiercs 6o/ee NPaBHILHBIM
BCE OCHOBHEE PyAonpossjeHus cBHHua Exucefickoro Kpsima reme-
THYECKH CBSI3LIBATH C MpoLeccoM (OpMHPOBAHHSA T'PAHHUTOHIOB HHIK-
HEKaHCKOT0 H [TOCOJILHEHCKOTO KOMILIEKCOB, TeM OoJiee, HTO UMEITCH
coobuenus (Kpengenes, Hoxkun, 1961) o nepeceuenun nosumera-
JIHYECKHMH JKHJIaMH TeJ/l OCHOBHBIX NOPOJ B I'OpPEBCKOM MeCTOpOXK-
JeHUH .

M3 22 anasin30B H30TOMHOIO COCTAaBa CBHHLA IO TPEM MOJy4YeELbl
JI0BO/IBHO OTKJIOHAIOWMecs pesyjwratel (eM. 1abm. 7). Moxkuo ay-
MaTh, YTO 3TH OTK/JOHEHHS He CJydaiiybl, XOTS M SBJISIOTCH eIUHHY-
HBIMH. AHa/IOTHYHBIMH COCTaBaMy XapaKTepusylorcst H HeKOTopble
CBHHIIBI, H3B/I€YEHHEIE H3 NMOPOJ H MHHEPaJ0B TapAKCKHX H HHIKHe-
KaHCKHMX TPaHHMTOB M TlerMaTuToB (cMm. Tabua. 8). Tak, ceunen raJje-
Huta Borynaesckoro pyjonposiB/ienusi, pacrnoJaraiomerocs cpeiu
NopoJl KAHCKOT0 MeTaMopdHYeCKOro KOMIJIeKca apXes 10:KHOH 4acTH
Enmncelickoro kpsXa, XapakTepuayercs Y/peBHEHHBHIM H30TOIHBIM
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& ] Ta6auma 10

Haomonuuwl cocmas u eospacm pydHux ceURY0s 2aiequma

 u3 pydonpossaenutl 3anadroco ckaote Bocmoutozo Coana
Haoronsuii cocras : ¥ HaoTorusle oTHOmEHH I Boapacr, Max. ser
e -
“3 Pyponpoasnenne n XapaKTepHeTHKa Npobsl phant ppaoe i it i Pl Ph" Ph s Phzo7 T Ph:o7 prsu pr,m T pproa O:ﬁﬂﬂi-’;ﬁ
z s 0 | Pow | pow| Toe| Tow| oo | Pow | Pom | pom | Boauens
1 |Mepeomaiickoe, rueazooGpasuble 3amexn u [
BKPANJeHHEe Cy/An(HANBE pYAH B 30HAX
APOGJIeHAs cpeld H3BECTHAKOR BEpXHEro ;
HNOTenosoa B Sl N e 1,35 | 24,75] 21,95/ 51,95 B 18,33 | 16,26 | 38,48 | 0,887 | — 400 — 180 | HCul
2 |®Penoposckoe, MetacoMaTHUECKHE 3aNEKH B _ 1 i : ] :
H3BECTHAKAX MPOTEpo30s . . . . . . . . 1,35 | 24,701°22,00 51,95 BN 12 30 | 16,30 | 38,48 | 0.890 | — 400 — 180 | To xe
3 leitGnrckoe, cdaneprro-reMatdtoBsie PyAsl B e
JONOMATAX HUMKHEro KemGpus . . . . . . 1,36 | 24,83| 21,70 52,10 o | 18.26 | 15,96 | 38,31 | 5,874 e 450 = 260 »
4 |lleenuroBoe, MeracoMaTHueckHe 3aNeKH B - ;
H3BECTHAKAX MPOTEPO30S . . . . . . . . 1,34 | 24,37( 21,98 52,32 18 18 | 16,40 [ 39,04 (0,901 | — 500 — = »
5 |Centafipbckoe, KapGORATHO-rAJCHATORbIE K H- y
R BAODMRTAY o o Loeg WU R R 1,36 | 24,60 21,55| 52,49 B 18 09 | 15,84 | 38,59 | 0,876 | — 550 — 110 »
6 |Benosipckoe, KBap1eBo-KapGoHaTHO-HapHTORBIE 3 8 i i
KHABL € CynpduAaMH B H3BECTHAKAX -
HHKHETO KeMOPHA . . . . . . . . . . o 1,36 | 24,60 21,65/ 52,38 i | 18,09 | 15,92 (38,51 ( 0,830 { — 550 - 160 »
7 |MeitGunckoe, cthasiepHTO-Ta/IeHHTOBLE PYIB B E i !
ROJIOMHTAX HHMHEro KeMopHs . . . . . . - 17,76 | 15,63 | 33,28 | 0,880 | 700 750 990 280 Mry
8 [Tlpasotecunckoe,  KapGOHATHO-rafeHHTOBBIE E :
HHJALL B TPaHiTax Beatikckoro Maccmsa | 1,41 | 24,90| 22,20| 51,49 17,66 | 15,74 | 36,51 | 0,919 | 900 890 — 1200 | MCul
9 \@enoposckoe, meracomaTmueckme 3alekH B | 3 4 ?
H3BECTHAKAX MPOTEPO3OST . . . . . . . . 1,37 | 24,17 21,90 52,53 17,64 | 15,98 | 38,34 | 0,906 | — 800 - 260 ( To e
10 [Bopopasaen Bepxopmit k. Jlogounoro u K. | & !
LG e s e s G T 3 17.63 | 15,47 | 37,42 | 0,878 | 580 850 1600 750 MTY
11 TeiiGunckoe, caseputo-ranenntonse pyin B | ¢
JONIOMHTAX HUKHEro KeMGpHsi . . . . . . 1,39 | 24,43] 21,93| 52,25 | 17,58 | 15,78 | 37,59 | 0,898 | 950 850 ~ 650 | MIul
12 |[Txerckoe, razeHuT s MPOKUAKOB B cepHIY- . :
TO-XJIOPHTOBBIX CJAAHIAX BEPXHETD A0KeMOPH s R | 1757 | 15,67 | 3861 | 0,892 | 850 870 570 100 Mry
13 |Connennoe, kBapueso-cyasduansie npoxmK - :
B (epesdTH3HPOBAHHBIX TPAHHTOMAAX OJIb- . L
XOBCKOr0 KOMIJeKca BepxHero wxemGpus | 1,38 | 24,22| 21,80/ 52,60 T | 17,55 | 15.80 | 38,12 | 0,900 | 1000 880 — 360 | Hlal
14 | TeiiGuuckoe, chasepHTO TaNeHATOBEIE DY B 4 ! - ¢
RONOMHTAX HUAKHETO KemGpHA . . . . . . 1,396| 24,40| 21,61| 52,60 17,48 | 15,48 | 37,68 | 0,886 | 700 900 1600 600 TIH
15 |Comseunoe, ramennt ua ksapuesoii Kuas B : ‘
KBapIEBHIX CHEHHTAX OJbXOBCKOTO KOM- i ; e ooV aa TR
NJIeKCa BepxHero kemOpHg - « . . ., ., . 5 1 15,39 | 36,97 | 0,880 00 i
16 [HpGukckoe wemesopyanoe m-mHe . . . . . . 1,39 | 24,25} 21,95 52,41 1;!22 15,?9 37,71 | 0,905 | 1100 950 — 600 | Hral
Cpeanee ang 1 rpynnu (Ne 1—6) 1,35 | 24,64| 21 ,80] 52,20 | 9 07 6 e 470 — =%
Cpennee aas 2 rpynmst (Ne 7—16) 1,39 | 24,40 21,90| 52,31 i?’gé %g,ég %7:22 Szggé 850 850 500 590
L
144 | 145 !
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cocraBoM (1350 - 300 mutn. jer), XOTH 110 OTHOLIEHUAM g% H Iizz—
cocrap ero G/M30K BCeM APYTHM CBHHLIAM 3TOIO PerHOHA. 'Cal«meuzt:{a-
JIOTHYHOTO cocTaBa OblI M3BJeYeH H3 nopdupobitacToB MHKPOKIMHA
B rpannute Tapakckoro maccuBa (cM. Tabu. 8).

I'lo npoGe ramennta u3 Kuiickoro pyjonposiBienns cBrHel o,1a-
AlaeT aHOMAJILHO BLICOKHM cofiepanueM cBunua 206 npu onatb-Taku
HOPMaJTbHOM JI/Ifl CBHHIOB BCEX JPYTHX PYyIONPOsIBJEHHIl cofleprKa-
Hun u3oronoB cBUHIOB 207 n 208. IToutH TOXKAECTBEHHYIO KAPTHHY
Mbl HMeeM B OJLHOM cJiyyae H JJIsl aKIeCCOPHOTO I'a/IeHHTa B IpaHHTe
Tapakckoro macensa. Ham npezcrasasiercst, uTo Takoro poja oTk/Io-
HEHHsI CBSI3AHBI ¢ Cyry60 MeCTHBIMH IPHYHHAMH, a BpeMst (OPMHPO-
BaHHA TAKMX PYAONPOSIBJEHHH H HMCTOUYHMK CBHMHIA IS HUX OBLIH
TEMH e, YTO H JIJIsl BCeX OCTAJbHbIX MECTOPOXKIEHHI 3TOro pPernona.
CoBceM B JIpyroM CBeTe HYKHO PacCMaTpHBATH JAAaHHBIE 10 H3OTOM-
HOMY cocTaBy CBHHUA OAHOIO M3 rafeniitos Huxueanrapckoro py/io-

Ph2os Ph207 )20
nposBenis ( prmr = 17,83; par = 15,60; oy = 38,09). B stom

Ciryyae J/is BCeX M30TONHBIX OTHOLIECHHH BO3PACT CBHHIA 3HAUHTEb-
HO HHXKEe H B cpeliieM oneHuBaercs B 550 - 150 myn. Jjer, T. e. coort-
BETCTBYeT MHTepPBAa/Jy BPeMEHH OT BEPXOB JOKeMOpHS JI0 OpAOBHKA.
Busmecte ¢ TeM conepakanue H3otona cBuuuna 207 oreuaer BO3pacry
okosio 1000 maH. JeT, H, TakKUM 06pas3oM, MOKHO npeanojaraThb, uTo
STOT CBHHEIl ABJIAETCS PereHepPHPOBAHHBIM CBHHIIOM npenmec-ri;yro-
LIeH 3MOXH MHHEepaJH3aluH, BO3pacT KOTOPOH, 1Mo AaHHBIM /151 60/1b-
WHHCTBA pyAonposBiaenuii Enucefickoro kpsixa, Kak pas orpeuaer

Hsomonwueul cocmas ceunyos earenuma us pyoo

Haotonuwii cocras, %

MecTopoxaenue
Phios Ph0é Phso? Ph20s

HmitexeMckoe
AOERVENCHACKOS. & 50 ooy oo sh o E
Vayr-TlaMrafickor . . . o . o v . .oe e
HasairainTaReROe ¥ i S S e e
5 1,38 | 24,67| 21,20 52,75
» 1 ,37 24 ,50 21 ) 10 53,03

:: ;;8 24,55| 21,05| 53,02

i yon e 2

HE[:;DHCEDE) (MeTacomMaTHUECKOE Opy/EHeHHEe B TY- i
s layealls et Pl SRS A R e e

1Bl T A B S o e e, 380 2ANT0EO4= 0D} 52 97

Cpennee l i ‘ [ |
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1000 My1H. Jtet. JTIOGONBITHO, UTO CBHHL AHAJOTHYHOTO Wit GIH3KOro
coctapa Gblay oBHAapYKeHbl B MHKPOKJIHHE TIErMaTHTOB I10 P. Kypsiui
u Kamuckoro mectopoxjenus (cM. tabu. 8).

TakuM 06pa3oM, 9TOT CBHHEIL ABHO MOJIOJIOH, H MOZKHO COTIACHTh=
e ¢ M. Y. BomobyesbiM, C. WM. 3bIKOBBIM H IPYTHMH (1962; 1964, .),
yTo pAA MecTopojeHuil EHHCENCKOTO Kpsiza HMEET CJIOKHYIO H
JUTATEIbHYIO HCTOPHIO (POPMHPOBAHKS ¢ MHOTOSTAIHLIM HAJIOKEHHEM
PA3HOBO3PACTHEIX MPOLECCOB MHHEpa/IH3alliH. Movtosioit  mpouece
MuHepaqu3auuu (550 MIH. JieT) 1A Eunceiickoro kpsza He npej-
CTABJISETCH BO3MOXKHBLIM CBH34Th C KAKHM-JM0O MOUIHBLIM eOJIOrH-
4ECKHM NPOLECCOM, HO BaXKHBIM SIBJSIETCs TO, 4T0 OPMHpOBaHHE MO-
JIONIOTO CBUHLA CHHXPOHHO C HanGolee SPKO BBIPAXEHHBIM STANIOM
OMOJIOMEH U1, BEISIBJIEHHBIM TPH ONpeieleHui aGCoMoTHOro Bo3pacra
MOPOJL TAPAKCKOTO, HHKHEKAHCKOTO H IOCOMbHEHCKOIO KOMIJIEKCOB
1O CJTI0JIAM H MOJEeBBIM IITAaTaM KaJHi-apTOHOBLIM METOLOM, KOTOPBIH
oTBeuaeT HauGoJjiee WHTEHCHBHO MPOABHBIIEMYCS B Aunrrae-CasHCKOi
06J1aCTH Ca1ai PCKOMY 3TaNy KaJIeJlOHCKOH STOXH MarMaTHama.

Hazoronmsiii cocras
H BO3PACT CBMHLOB TATeHUTOB
n3 pyaonposasienuii Bocrounoro Casana

Ias Bocrounoro CasiHa IPaKTHYECKH OTCYTCTBYIOT JAHHEBIE IO
aHaJM3y H30TOMHOTO COCTaBa PYAHOTO CBHHIA. Hmetomuecs K Ha-
cTosILeMY BpeMeHH 6 anaH30B OTHOCATCA K PYAONPOSBIEHUAM, pac:

TaGauna 11
nposeaenuii u mecnoposcdenuli T yeet
HsoTonHLe OTHOMEHHS Boapact, MJH. JeT
OnpefeseHUd BEINO=
Pbos | pps | phze | Pb2o7 Tppwr [Tppeos |Tppor T pp2os HEHBI
PbBIl Pbm pbzl\l Pb;ﬂﬂ Pbios PblN Pbl“ pbuu

18,15| 15,87| 38,59| 0,879 660 | 520 120 | C. W. 3uxos (1961)

17,73| 15,44| 36,89| 0,871] 470 780 | 1700 | 1000 To xe
17,57| 15,40 37,36| 0,876 540 870 | 1800 | 770 »
17,39| 15,41| 36,75 0,886| 690 980 | 1750 | 1100 »
17,88 15,36 38,22/ 0,859 266 683 | 1894 | 318 Hlul’
17,88 15,40| 38,71| 0,861| 300 680 | 1800 40 To xe
17,79 15,25| 38,42| 0,857 180 740 | 2150 [ 200 »
17,64| 15,72| 38,10( 0,891| 860 830 | — 380 »

17,29 15,34| 36,62 0,887| 680 | 1050 1950 | 1200 | C. Y. 3sxos (1961)
18,57| 15,79 39,83 0,850] — 240 | — — »

\ 17,70 15,46| 37,74' 0,873 520 l 790 l 1600 l 570
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MOJIOKEHHLIM Ha 3anajHoM CKJOHE 3TOr0 TOPHOTO COOPYIKEHHS
(ta6s. 10). DT pyLONposiBJIEHHA pacrnoJjaralorcss B pasHOBO3pacT-
HBEIX TOJIIAX OT BepxHero AokeMOpusi 10 cpeauero najueososn. Hso-
TOMHLIH COCTAB CBHHIOB XapaKTePH3YeTcs 3HaUYNTe/IbHBIM HEMOCTOsH-
CTBOM H O0JbIIHM Pa36pocoM Mo OTAEIbHLIM 3HAYEHHAM COleprKaHus
H30TOnoB cBHHUA. Psj cBuHuoB (ranenut [lepBomaiickoro pyionpo-
AIBJIEHHS, 3a/IETaIOlIero B H3BECTHSIKAX BepXHero npoteposos, Jlxer-
CKOTO, IPHYPOYEHHOTO K c/1aHLaM BepxHero Jokembpus, Coaneunoro,
pacnojiaraloierocst Cpeid rpaHHUTOHJOB OJbXOBCKOrO KOMILIEKCa
cajlanpckoro Bospacra, MpGunckoro xesne30pyfHOTO MecTOpPoOxH/e-
HHSl) MMeeT aHOMAaJbHO BLICOKHE COJep:KaHHs H30TONma CBHHLA
207. Tanenuts [lepBomaiickoro, Ixerckoro u ColHeuHoro pyuo-
NpPOSIBJIEHNIT TaKxKe aHOMaJbHbl Mo u3oTony cBuHua 208. Takum 06-
pasoM, HMelollHecsi OrpaHHYeHHble JaHHble M0 H30TOMHOMY COCTaBY
CBHHLA TaJIEHHTOB M3 PYLONposBJeHHil 3anajHoro ckiaona Bocrou-
Horo CasiHa MoOKa He MO3BOJIAIOT CAeaTh KaKMX-JIH00 oOUHX BhIBO-
J0B. MOXKHO TOTLKO OTMETHTb, YTO B GO/BIIMHCTBE PACCMATPHBAEMbIX
PYJONpOsiBIeHHH CBHHELl HMeeT JoKeMOpHHCKHIT Bo3pacT M, ¢JiejloBa-
TEJIbHO, HCTOYHHKOM CBHHLA NPH HX (GOPMHPOBAHMH MOINIH OLITH
MO3/IHENPOTEPO30HCKHE TOJIH, CJaaraiouiie HHKHHE CTPYKTYPHbIH
sTax 3anainoii yactu Bocrounoro Casina.

Hzoronnsiii cocras
H BO3PACT CBAHIOB TaJeHHTOB
u3 pyponpossaennii Tysst

B npenesax TyBbl H3BeCTHO 3HAYHTEJbHOE KOJHYECTBO CBHHLO-
BBIX PY/IONpPOSIBJIEHHiH; [l HEeKOTOPbIX H3 HHX HMeloTcs JaH-
HBle 110 M30TONMHOMY cocTaBy cBHHuA (tabm. 11). Yacth ananusos
soinosnena C. M. 3eikoBwiM, H. M. Crynuukosoit u apyrumu (1961),
yacTh (A1 KBI3BIITAIUTEIKCKOTO MECTOPOXK/JAeHHs) HaMu. XoTs s
NOJABJIAIOUIEr0 GOJBIIHHCTBA P0G H3OTOMHEII COCTAB MOJYyYeH CXO-
HBIM, HEKOTOPBIE H3 CBHHIIOB HMEIOT iPKO BhIPAKeHHbIH aHOMAJIbHEIH
xapaktep. K uHcay TakuX npexje BCero OTHOCHTCS OJHA M3 npod
ITeproiickoro pyaonposiBJeHnsi, pacroJjiaraioiierocs B 3ana/iHoi yactu
TyBbl, MeTacoMaTHUeCKOE OpyJeHeHHe KOTOPOro NPHypoueHo K TY-
(am HHKHeH yacTH cpeHero jeBoHa. [To oT/ie/IbHBIM H30TONAM pes-
KHe OTKJIOHeHHS MMEIOT CBHHUE MINTEIXeMCKOTro pyAOnpOsiBJeHUs H
yacTHuHO KBI3BIATAIITBIKCKOTO MecTopoxkieHusi. B Hacrosiiee Bpe-
Mf TPYAHO CYIMTb O NMPHYHHAX 3THX AHOMAJHIH, HO CKOpee BCero
MOXKHO JONYCTHTh, YTO OHH OOYC/IOBJEHbl MECTHBIMH (haKTOpamH.
Pacuer Bo3pacTa CBHHIIA IOKa3bIBaeT APEBHHI €10 XapaKkTep H HecoM-
HEHHO CBHJETe/JIbCTBYET O IeHeTHYecKo# CBSI3H 3TOro CBHHNA C JIO-
KeMOpHHCKHMH ToJIaMH. BMecTe ¢ TeM nocrpoenye H30TONHBIX KOH-
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TYPOB yKa3biBaeT Ha HEKO-
TOpoe pasjHuYHe B HCTOYHH-

Kax CBHHIA. TBK, Ha rpa-
208

(uxe B KoopAMHATax BT

Ph2os
Phaos (puc. 4, a) (pllrypa'rug-

Hble TOYKH H30TOMHOTO CO-
CTaBa py/AHOTo cBHHIA 00pa-
3YI0T JiBa pe3ko 06ocobJieH-
HBIX KOHTYpa, OJIHH H3 KOTO-
puIX OOBEAHHAET TOYKH, OT-
HOCsilHeCss B OCHOBHOM K
Kui3blTalThiKCKOMY MecTo-
poknenuto ¥ HiuteixeMcko-
My PYAOTNPOAB/IEHHIO, Jpy-
roii — K Xo0ByaXCHHCKOMY,
Ieproiickomy 1 Kbi3buTai-
THIKCKOMY MeCTOpoK/ie-
Husim. Ceunenn ¥ayr-llam-
FaiicKoro py/AONposB/IeHHs
3aHMMaeT NpH 3TOM MpoMe-
HKyTtouHoe nonoxenue. [lo-
YTH TaKyl0 >Xe KapTHHY MbI
HabJsolaeM M Ha TpaduKe B

207 Pbﬂos
KOOp,&HHaTaX Pb_“"{ % WZDE

(em. puc. 4,6). Conocrasie-
HHEe ¢ JIJaHHBIMH 110 H30TOII-
HOMY COCTaBY CBHHIIOB Ta-
JIEHHTOB, BBIJIEJTEHHBIX M3
Le/JOYHBIX MOPOJ psijia Mac-
CHBOB CaHTHJIEHCKOTO KOMII-
Jgekca  Bocrounoit  Tyswl
(raGy. 12), eme B Gosblieit
CTeneHH MNOJYepKHBAeT OT-
MeyenHoe pasianune. Ecan
ceunIbl Yoayr-Ilamraiickoro,
Xosyaxcunckoro, ITeproii-
CKOr0 pyAONPOSIBIEHUH Ile-
JUKOM HAK/Ja]bIBAlOTCA Ha
H30TOMHBIA KOHTYP CBHHIIOB,
BLIJIEIEHHBIX 3 MacCHBOB
KaJieJloHckoro Bo3pacra (bBa-

Pb?ﬂﬂ
Pb204 o
38,5
38,0
375 +
0,
370 b
o7
o7
L2 Bu#E
16,5 pp,204
. Ji. -
]
16,0 [p,207
Pb20%
15,5 | o8 °
[
pp?%4

3 1 =
' 175 18,0
Puc. 4. Hsoronnee Koutyper fas Tyssl,

Touxkn m3oTONHOro CcoOCTABA: CBHHIA H3 NOPOR
(I); cBuHua raneduTa M3 pyAonpossiennit (2).
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Tabauma 12

H3zomonHuel cocmas u 803pacm CBUHWOE 2AACHUMOS U3 ROPOD  2PARUMOUIHBLX
Maccusos Cesepo-Bocmounod Tysu

n',t': = HsoTonusle OTHOmMEHHA Bospacr, Maun. ner
1%
2255
SERa
Hoto
$o5s
Maccus mg&% Pbos | Pp20? | pp:s | pher [T'pher | Tppeos |T ppeor | Tppzos
58=3E |Pb | Pow | Pbe | Pbm | Db | Powi| Pp@i | pp o
i
AEE53
Tlyrams- |
CKHiT 290 18,25| 15,54| 37,61| 0,851 200 450 | 1350 | 630
To xe 18,18| 15,52| 37,68| 0,854| 220 500 | 1400 | 590
» 18,15| 15,50| 37,63| 0,854| 220 520 | 1500 | 610
» 18,18] 15,50( 37,58| 0,852 200 5C0 | 1500 [ 650
Axcyrckui 430 17,67| 15,46| 37,35| 0,875] 540 810 | 1600 | 770
To xe 17,36/ 15,39| 36,68| 0,886/ 690 | 1000 | 1800 | 1100
BaneikTeir-
XeMCKHI 17,61 15,44| 37,27 0,877 560 840 | 1700 | 800
To xe 17,73| 15,47| 37,31| 0,872 510 780 | 1600 | 730
» 17,61| 15,42 37,15 0,876] 540 840 | 1750 [ 880
» 400 [17,64| 15,41| 37,23| 0,868 500 830 | 1750 | 840
» 17,42( 15,39| 36,76, 0,883 650 960 | 1800 [ 1100
» 17,33| 15,37 36,86 0,887 690 | 1000 | 1850 | 1000
» 17,39] 15,26| 36,79| 0,877 510 980 | 2100 | 1050
» 17,36| 15,38| 36,74| 0,886/ 680 | 1000 | 1850 | 1100
» 17,30] 15,31| 36,55| 0,885 650 | 1050 | 2000 | 1200
Sp3HHCKHIT 17,51| 15,40| 36,80 0,879 590 910 | 1800 | 1100
To xe 17,36| 15,46| 37,35/ 0,890{ 780 | 1000 | 1600 | 770
» 17,35) 15,46( 37,30/ 0,891 730 | 1000 | 1600 | 780
Xycynu-
TOJIbCKHIT 420 |17,36| 15,26| 36,56/ 0,879| 530 | 1000 | 2100 | 1150
To ke 17,34 15,32| 36,59| 0,883] 620 | 1000 | 2000 | 1150
Cpensee 110
repuHH-
ckoMmy Lyr-
JHHCKOMY
MAaccHBY 18,18] 15,52| 37,62| 0,853 220 500 | 1400 | 610
Cpennee no
KaJenoH-
CKHM Mac-
CHBAM 17,47] 15,38| 36,91| 0,880 610 940 | 1850 | 1000
JLIKTHIFXeMCKOro, AKCYrckKoro), To CBHHIB KEISBITAIUTHIKCKOTO

MeCTOpOXKAeHHA H HmTeixemMcKoOro PyAonpoABJIEHHSI pe3Ko OT-
KJIOHAIOTCA JaxKe OT HM30TONMHOro COoCTaBa CBHHIA H3 TMOPOA ﬂyI‘-
JHHCKOro MaccHBa, MJA KOTOpOro ypau—mpnﬁ-caunuoaum MeTOo-
JAOM mojiyyeHel uMdpel  Bo3pacTa,
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ppeMend — 290 man. Jer (cMm. tabi. 12). B 1o Xe Bpemsa GaH30CThb
H30TONHBIX KOHTYPOB KBISBLATAIITEIKCKOTO MecTopoykaeHHsi TyBbl
| ¢ TAKOBBIMU ToJHMeTasHueckuX pya Cananpa, nofHoe CoBNajeHue

pb!ﬂs Pb‘lﬁ
nx na rpaduxe B KOOPAHHATAX prmor » ppeor (cMm. muxe puc. 6, a) u
Eb!ﬂ? pb'.’.l)

BET + ppI (puc. 6, 6) 03BOJIAIOT TOBOPHUTH 00 MX TeHETHYECKOIt

OIHOTHIIHOCTH H NpeArnoJiaraTh OJHOBPEMEHHOCTb HX 00pa3oBaHus
(repumuckuii Bospact). Takum o6pasoM, HYKHO CUHTATD, YTO PasjHuHe
B H30TOIHOM COCTaBe CBHHIOB PYAHBIX MecTopoxkenuii TyBbl ompe-
- JleJIfIeTcsl He DPasHOBO3PACTHOCTHIO HX (POPMHPOBAHHS, a4 TeHETHUe-
- CKMMH OCOOEHHOCTSIMH M XapakTepoM HCTOYHHKOB CaMOro CBHHUA.
B uacrHoctH, MOXKHO AyMarth, 4TO 6JH30CTL H3OTOMHOrO COCTaBa
CBHHILIA HEKOTOPHIX pylonposiBiaenuii TyBbl ¢ TAKOBBIM U3 HHTPY3HB-
HBIX NOPOJ KaJeJOHCKOro Bo3pacTa oObACHAETCSA He NPAMLIMA IeHe-
THYECKHMU CBA35IMH, a TeM, 4TO MOGH/IH30BAHHBII B KaJeloHCKOe
BpeMsl CBHHELL JJIOKeMOPHICKHX To/L GbT PereHepupoBan B TepUHH-
CKoe BpeMms H BollleJ B cocTaB Gojee MO3AHHX Pyaoo0pasoBaHMii.
Tem cameiM HaMeyaeTcst CJIOMKHBIH mpolece (POPMHPOBAHHSA OTHOCH-
TEJILHO MOOJABIX MecTopozkiennii TyBbl, oTCIO/la H BO3MOKHOCTH BO3-
HUKHOBEHHS B BEePXHHX CTPYKTYDHBIX 3TaxkaX OoJjiee KpynHBIX
KOHIEHTPAlUii CBHHIA, YTO, NO-BHJUMOMY, H TIOATBEPKIaeTCH OTKPhI-
THEM IPOMBILIJIEHHOTO HHTepecHoro Kbi3blITalITBIKCKOIO MeCTOPOXK-
JEHHS .

Waoronnsii cocran
H BO3PACT CBAHIOR IAJeHATOR
3 pyjaonpospienunii Kysmenroro Axaray

B npenenax Kyshenkoro Ajiatay MHOTHE CBHHIIOBBIE PYAOTPOSIB-
JIEHHS 10 CBOMM pasMepaM JIOCTHIaIOT NMPOMBILLTEHHOH 3HAYHMOCTH,
Tlonas,1siomiee GOTBIUIHHCTBO HX pacnojiaraetcss B KeMOPO-CHHHHACKHX
. H HIJKHENAJIeo030iCKUX TOMIAX, He3HAYNTeTbHOe — IIPUYPOUEHO K 06-
Pa3oBaHHAM CPEJAHEro I1a/1e0304.
l'eosornyeckuil Bo3pactT CBHHIOBHIX pynonposiBiaenuit Kysuen-
Koro Asaray, Kak mpasuJo, He sicen. HauGosee uerko on ycranas-
JIUBAETCS TOJIBKO JUIS OTHOCHTEJIBLHO MOJOABIX o6pasoBanuii. Tak,
B npejeiax XaiiJeoJOBCKOTO PYAHOTO MOJSA TajJeHuT oOHapykKeH B
MHH/1a1HHAX CPEIHEIeBOHCKHX TIOKPOBHHIX M/IarHOKIa30BbIX nopdu-
PHTOB, M €ro ecTeCTBeHHO PAcCMAaTpHBaTh KaK CHHTEHETHYHbIH H
CHHXPOHHBI ¢ hopMupoBanreM camux s¢pdysusos. B AckbiackoM pyzio-
NPOSBJIEHNUH CBHHILOBOE OpY/IeHeHHe NPHYPOUEHO K MKUIKAM aJIbIHi-
CKOro THMa, cekymnM sgupysnsel cpenuero aesona. B pyanom mose
A6aracckoro MeCTOPOXK/IeHHs! TaJIeHHT oTMeYaeTcst Wi B BHJE Npo-
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HKHJIKOB CPeAH THApoTepMaJbHO-H3MEHEHHBIX 3(Mpy3HBOB HHXHEro
J€BOHA, WJIH NPHYpPOYEH K KaJbLUTO-GAPHTOBBIM MKHJIAM, pacceKalo-
MM KaK CKapHbl, TaK H JKe/Je3Hble PyAbl 3TOTO MeCTOPOMKICHHS.
CeunioBoe opyaenenne JlefiGHHCKOro MeCTOPOMK/IEHHMS TOpazaer
JIOJTOMHTHL  KeMOPHICKOTO BO3pacTa, a MeTacoMaTHUeCKHe 3a/IerkKH
cy bdunoR KBISEIMIAHCKOTO MECTOpOMJIEeHHS Paco/jaraioTes cpen
JOJIOMHTH3HPOBAHHBIX MOPOA HHXKHETO NaJe030f WJIH BepXoB JO-
KeMOpHA.

Taknm o6pasoM, BO3MOXKHOI HHXKHeH BO3PACTHON IrpaHHIeH CBHH-
noBoro opylenenus Kysueukoro Asatay sB/feTCs HHXKHHI naJjieo-
30if, BepXHeil — Mo3/HerepUHHCKHil 3Tan Marmartuama. He uckimo-
YeHo, YTo B 0G/1acTAX TIYOHHHBIX Pas3JOMOB HMeloT Mecto H Oosee
Mosiofible oOpasoBanus. B cBssH ¢ wnaceinenHocThio KysHeukoro
Anatay HHTPY3HBHBIMA 00pa30BaHUSIMH Pa3HOTO, XOTs B o0lleM, He-
COMHEHHO, HHXKHE-, CpelHerna/Teo30ficKkoro, BO3pacta TeHeTHUECKHe
CBfI3H ¢ KOHKPETHBIMH HHTPY3HBHEIMH KOMIIJIeKCAMH He BCerJa fCHBI
H BBISIBJIAIIOTCS C TPY/JAOM.

B nacrosiee BpeMsi Mbl pacrogaraeM 55 aHaJH3aMH H30TOMHOTO
CocTaBa CBHHIA M3 pasJuuHBIX pyronposBiennit Kysneukoro Asa-
Tay (ta6;. 13) *. YuurthiBas TO, UTO, HAUHHAS C BEPXHEro A0KeMOPHs
H 10 HACTOSIIee BpeMsi, OCHOBHAS Macca CBHHIA B 3eMHOIl Kope Ha-
Kaniusajach B Bule usorona 206, umerounecss MaHHbe MO PYAHOMY

cunily Kysnenkoro Ajmaray Mbl PacnosIoKHIM B nopsiake yObiBaHusA
205
OTHOILIEHHHA ppeor -

AT0 NO3BOJIHJIO BLISIBUTBL PsAJ HHTepecHLIX 3aBucumocrteii. [Ipexe
BCEr0 MNPeACTaBHJIOCh BO3MOMHBIM H3 00liell MacChl BHIIENUTH TPH
FPYNnbl CBHHIOB, 1BE H3 KOTOPHIX OODBEIHHAIOT CBHHIIBI C H30TOM-

206

HBIM OTHOUIEHHEM W, HaxoAdAlUuMcsa B npejelax MaJie030HCKHX
rpynn, namedennsix A. I1. Bunorpagossv (1955) na Gosee mupokoM
MaTepuajie, a TpPerbsl BKJIOYAET CBHHIBI BepXHEINpOTEpo30HCKOro
cocraBa. [lasee ormeuaercst, 4To (HecMOTPSI HAa YACTHLIC OTKJIOHEHHS

B H30TONHBIX COCTaBaX) napaJijiesibHO C yﬁbIBallHeM Be/JIMUHHBEI OTHO-
Ph2os PL28  Pp20s
HIeHust ﬁ)‘ﬁ; yMeHblIaAuCh OTHOLUEHHS ]Tbm ) W H yBEJTW—!HBa-

207
JOCh OTHOWIEHHE oy , YTO OCOGEHHO XOPOMIO BHAHO HA CPEHUX
JIAHHBIX 1O M30TONHOMY COCTAaBY A 3THX rpynn (cM. Taba. 13).
3akoHoMepHOe H3MeHeHHe BCeX H30TOMHLIX OTHOIMIEHHI HHUEM HHBIM,
KaK 3aBHCHMOCTBIO OT B03pacTa, OGBSCHHTb HEBO3MOKHO. TakuM

* [logasnsiiolas yacTh aHadW30B Bbillofnena Hamu, 4 ananusa — B TEOXH
u PU AH CCCP.
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o6pasoM, BeIACHAETCA, 4To B npefenax Kyswneukoro Anaray umeiorcs
py/AonposB/IeHHs N0 KpaiiHeil Mepe Tpex BO3pacToB.
Anastornunas, XoTs H, HeCOMHeHHO, 6oJiee C/I0KHAsH KapTHHA Obla

1NoJyyeHa MpH MOCTPOEHHH H3OTOMHBIX KoHTypoB. Ha rpajuke B ko-

Ph2os Ph2os
OPAHHATAX Froor » ppwod (puc. 5, @) yeTko ompeleNHIHCL TPH SICHO

pasjieJeHHbIX Mex1y coboi H3OTONHBIX KOHTYpa, O0GbeAHHAIOUHX
OCHOBHYIO Maccy npob. KpoMe HHX HAMETHJIHCH elle JBa HeboJIbIINX

a 4
pp208 o207
pp2o? 16,5 |- pp20% .
19,0 |
. | o} ;
38,5 - (]
! 2 .
. fb;s L
38,0 g : W
dots 5. : ppi
375 + 3 . 10 955 - A0 g
370 |
B Pb2%¢ Puc. 5. V30Tonupe KORTYphl A5
B fbm‘ Kyaneuxoro Anaray.
(3 250 NS

17,0 17,5 180 18,5

KOHTYpa, YKasblBalOUHX HA yyacTHe B (GOPMHPOBAHHH CBHHILOB 6o-
Jiee JIpeBHEro Bo3pacTa HEKOTOPhIX MeCTOPOXAEHHH Kyaneuxoro
Anaray (Kusiasix-Ysensckoro, Copekoro, Mrprosisekoro). Ipu stom
BAXKHO MOJUEPKHYTh, YTO KOHTYPH MOC/Ie/10BaTe/IbHO CMEL1AI0TCA Ha-
NpaBo BBEpPX MO IJIOUAaAn npodu/ia, yTBepKaas TeM CaMbiM, UTO T10-
JIOXKeHHe UX onpejiesigercs He TOJbKO BO3PaCTOM HCXOAHOro CBHHIA,

HO U BpeMeHeM c?gcraenﬂoro dopmuposanns. Ha rpaguke B Koop/iu-
HaTax %;:« : —g—gw (cm. puc. 5, 6) coBeplIeHHO ONPE/EIEHHO BbIIEH-
JMCh /1Ba KOHTYpa. B OfiHOM H3 HUX OGBEIMHUIHCE B GOJBUIMHCTBE
CBUHILI BTOPOH M TpeTheH Tpynn, B JPYroM — CBHHIbI MEpPBOH
rpynnel. Ha ocHOBaHMH 3TOTO MOKHO MPEANONOKHTE, UTO €C/d py-
JIONPOSIBJEHHSA BTOPOIl M TPeThell IPYNI reHeTHYECKH OAHOTHIHB H,

BEPOATHO, HMeJIH B OCLLEM eIHHBII HCTOUHUK CBHHLA, TO PE3KO aHO-

153



Hzomonweui cocmas u GO3PACIHT CBUHUOB 2AACHUMOE PA3AUYHOIX

Haoronuuit coctan

Ta6auna 13

Mecimoposicderutl t pydonpossacnuti Kysueyroeo Aaramay

8 e MecToposazHie :::: PyYAONUpOABIC- 31”“;“1‘:”
¥
1'1?);}2&[);[ Phtos Pbwe | PhL¥T | phros
1 | YOaauckoe Cm 4,32 (24,80(21,90|5¢,98
9 | Yern-Ilapunnckoe D 1,34 |25,10| 21,75 |:51,80
g IT-[aonxa Cm 1,34 125,00|21,36 | 52,30
4 AUITArOJbCKOe Cm 1,36 |25,35]21,29| 52,00
5 bAflapram‘a, IlenTpass HOS Crmy 1,85 |24,85/|21:53 52,26
6 Ccmaeme D;—Dj | 1,36 |24,83|21,25|52,56
i Mopcxo“e Cm—0O | 1,35 24,58 (21,17 | 52,90
8 apraiira, [lentpannnoe Cm 1,36 [24,75(21,65 52,24
9 » » Cmy 4 585 24! 7|21, 6
: .87 | 21,40 | 52,68
10 EJMHMCKOE Cm 1,34 |24,37(21,97 (52,32
11 loasmmua}rcxoe Sn—Cm | 1,35 |24 55|21,10] 53,00
:g H:Cm;cxoe Cm 1,37 | 24,83 (21,27 |52,53
. 'r» rcKoe (émx 1,33 26,96 |21,77(51,88
: my 1,37 | 24,75 |21 ]
15 | Mapraiira, Llentpaasuoe Cmy 1,37 | 24,70 Zl,g? ;glg?
16 | Copckoe Cm—0 | 1,37 |24,65|21,52 52’46
17 | Kusuabix-YseHsckoe Cm 1,37 [24,60 Zl,50 52|53
18 Kasemvuanckoe Sn—Cm | 1 38 24:75 21‘15 52'72
19 | Basacckoe Sn—Cm | 1,38 | 24,80 21‘63 52, 19
20 Mapraiira, Bepukyasckoe Cmy 1,38 |24 75 2-1‘60 52!27
21 Mapraiira, llenTpanarHoe Cmy 1:38 24:73 21"78 52'61
22 | Typrenesckoe Cm 1,38 | 24,72 ‘J1'55 52'3'
23 Amnanbikckoe Cm ‘ g5 it
2% JleGesckoe Cm

L e e 1,38 | 24,59 (21,70 | 52,32

26 KasbiMuanckoe Sn—Cm

27 | Kapacykckoe Cm
28 | basacckoe Sn—Cm
1,39 [24,72|2
29 | Tomckuit maccus, ckB. 226 A—Pt 1’394 24’79 2??3 gg‘?g
30 TEMHPEI{OE Cm 1,39 | 24,70|21,60 52|3l
31 Mapraiira, LleHTpansHoe Cmy 1,39 |24,70 (21,40 52,51
39 Typreuuencxoe Cm 1,39 |24,70 21‘70 52'20-
33 | Mapraiira, LlenrpaasHoe Cmy 1,39 | 24,70 2l,80 59,10
34 | Tawraroisckoe Cm 1,40 |24, 83 2[:53 52‘24
154

WasoTonusié OTHOMEHHA

BospacTt, MJAH, JeT

> 7 7 7 Onp:nene-
Phe Ph2o7 Ph2s Pho? 7 200 st i HUS Bbl-
e 5% | pomr Ty Tl:% E‘;T {% ‘g%&_ noJite sl
18,79 | 16,59 [ 39,38 | 0,883 — 100 — e Urul
18,73 | 16,23 | 38,66 0,867 —_ 130 — 80 To we
18,66 | 15,94 | 39,03 | 0,854 = 180 — = »
18,64 | 15,65 | 33,24 | 0,840 — 200 730 300 »
18,41 |15,95|38,71 0,866 — 340 — 40 »
18,26 | 15,62 | 38,65 0,856 290 450 900 80 »
18,2 | 15,68 | 39,19 | 0,861 410 470 480 - »
18,20 (15,92 38,410,875 — 480 — 200 »
18,20 | 15,85 (39,02 | 0,871 — 480 — — »
18,19 | 16,40 (39,04 0,902 — 430 — r— »
18,18 15,63 39,260,859 370 500 850 — »
18,12 | 15,52 | 38,34 0,854 280 530 1400 260 »
18,09 | 15,78 | 37,59 0,872 = 550 — 650 »
18,06 | 15,51 38,420,858 310 570 1500 200

18,03 | 15,55 | 38,40 0,863 330 590 1300 220

17,99 (15,71 (38,29 0,873 600 620 150 280 »
17,96 | 15,69 38,340,874 600 640 380 260 »
17,93 (15,33 (38,20 | 0,855 180 650 2000 320 »
17,97 | 15,67(37,82 | 0,872 550 600 480 530 »
17,93 (15,65|37,88 0,872 580 650 700 500 »
17,92 | 15,42 |38,12(0,860| 300 650 | 1700 | 360 »
17,91 | 15,61 (37,97 0,872 540 650 1000 460 »
17,86 | 15,38 | 37,86 0,872 540 700 1150 480 MLy
17,82 | 15,72 | 37,91 0,882 7:0 700 150 480 Hrur
17,83 15,55 | 37,62 | 0,870 530 700 1300 700 To ke
17,79 15,62 | 37,77 0,878 650 720 950 550 MLy
17,79 15,66 | 33,24 0,880 700 750 700 300 To xe
17,78 | 15,70 | 37,45 0,883 750 750 270 700 HUrnl
17,78 | 15,56 | 37,37 |0,875| 580 750 | 1200 | 750 TIIN
17,77 | 15,54 | 37,63 0,874 560 750 1300 600 HUral’
17,77|15,40|37,78|0,866 | 390 750 | 1800 | 5EO To e
17,77 |15,61|37,55 0,879 60 750 1000 650 »
17,77 15,68 37,48 | 0,882 700 750 480 700 »
17,74 15,38 37,31 | 0,867 390 750 1800 800 »
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Okonaganne radmg 13

HaoronHnie oTHOMEHHH BoapacT, MaH. Jnet.

Hzoronupi#t cocras
N n/n Mecropoxaerne :g: PYAONpPOSABIC- 32%@;‘:?"'

]'J:IJDDJI prDi pb'.'ﬂa Pb!i}? pbms
35 | Mapraiira, Kuiickoe Cm 1,383 24,56 21,89 | 52,21

36 Teiickoe, yu-k AGarac Dy

37 HOnunckoe Cm
35 Kapacykckoe Cm 1,39 | 24,60 (21,81 | 52,20
39 » Cm 1,385) 24,48 | 21,51 | 52,61
40 X aiisieosi0BCKOE D 1,40 | 24,75121,72) 52,17
41 | Teiickoe, yu-k AGarac D1 1,89 | 24,55|21,65 52,40
42 Mapraiira, lleHTpansuoe Cmy 1,40 | 24,68 (21,4052, 52
43 Tomckuii maccus, ckg, 10 APt 1,395| 24,60| 21,52 52:49
44 | Mapraiira, Bepukyisckoe Cmy 1,402| 24,57 | 21 94| 52,09
45 Mapraiira, Haransesckoe Cm 1,400] 24,63 21:94 52,03
46 | SlmBapckoe Cm 1,404| 24,50 | 21,68 | 52,42
47 Mapraiira, Bepukyanckoe Cmy 1,39 |2%,41121,85| 52,85
48 Mapraiira, T'aBpuioBckoe Cm 1,42 [24,75(21,87 | 51,96
49 | IaabiMckoe Cm 1,41 | 24,55| 24,53 (52,51
50 | Kapacykckoe Cm 1,408 24,50 | 21,42 | 52,68
51 | Mapraiira, [leHTpassnoe Cmi | 1 41 |24,45(21,29]52,85
52 | Copckoe Cm—O | 1,41 |24,14|21,67|52,76
53 Kusapx-YaeHbcKoe Cm 1,42 | 24,30 22,18 | 52,10
54 | Kusapx-Yaenbckoe Cm 1,43 | 24,45|21 44 | 52 68
55 Hrpronsekoe Sn—Cm | 1,43 24 43| 21,73 52:41
Cp. ana 1 rpynner (No1—10) 1,35 | 24,82 (21,54 52,28
Cp. ana 2 rpynow (NE1-1—46) 1,38 | 24,74(21,56 (52,37
Cp. ana 3 rpynmsi (Ned7—55) 1,42 | 24,40 21,61 (52,57

MaJIbHble CBHHIIbI NEPBOH I'PYNIMbI MPOH3OLIIH H3 HHOTO HCXOLHOTO
marepHana. Pacuerhl Bospacra cuHua (cM. Taba. 12) mokaswiBaior,
uTO uYeM JpeBHee TpyMNIa CBHHUA, TeM COOTBETCTBEHHO H3 OoJee
APEBHUX TO/MIL MOOH/IH30BAJICSA CBUHEN VIS (POPMHPOBAHHS PYIHOTO
cBUHIA Gosee MOJIOAOH MuHepasusauud. Tak, nmpu obpazoBaHuu
CBHHIA TPeTbel IPyNNbl MOGHIH30BAJICS CBHHEIL H3 TOJII, BepXHEro
AokeMGpHsi, npu oOpasoBaHMH CBHHUA BTOPOH TPYIIBI — CBHHELL
H3 TOJII HHKHETro naJseosos. Ilpupona cBUHIA nepBoil TPyl noka
He fiCHa.

QOupenene-
pbi | phetr | ppes | pper prm pr.m prm prm HUH Bbl-
Pb# | Pb®: | pps | ppeoe T T o o NOJTHEHBI
17,731 15,83 | 37,75 | 0,891 — 800 — 550 HUrul
17,73 15,52 | 37,56 | 0,875 a7 800 1400 | 650 Mry
17,70| 15,61 [ 38,18 |0,882| 700 800 1000 | 330 To ixe

17,70 | 15,69 | 37,55 | 0,887 800 800 380 | 650 Ulul
17,68 | 15,53 | 37,990,879 600 800 1400 | 450 T
17,68 | 15,51 37,26 (0,878 600 800 1400 800 Hrul

17,66 | 15,58 [37,70( 0,882 700 800 1150 | 590 To e
17,63 15,28 [ 37,51 0,867 | 340 850 2000 | 700 »
17,63 | 15,43 | 37,63 | 0,875 530 850 1700 | 600 U
17,59 | 15,65 | 37,150,892 700 850 750 | 900 To xe
17,59 | 15,66 | 37,17 |0,890 | 850 850 700 | 850 »
17,44 | 15,20 |37,32 (0,871 | 400 950 2200 | 750 »
17,56 | 15,36 |38.02| 0,875 | 500 900 1900 | 410 ural
17,43 (15,40 | 36,59 (0,883 | 650 950 1800 | 1100 T
17,41 145,27 | 37,240,877 510 1000 | 2100 | 830 HIal
17,40 15,23 | 37,41|0,875| 460 1000 | 2100 | 700 To xe
17,34 15,10 (37,48 | 0,871 | 330 1000 | 2400 | 700 »
17,12 | 15,37 | 37,420,898 | 850 1100 | 1900 | 700 »
17,11 15,62 (36,69 |0,913| 1100 1100 900 | 1100 »
17,10 14,99 | 36,840,877 | 330 1200 | 2500 | 1000 »
17,08 | 15,20 [ 36,65 | 0,889 | 700 1200 | 2200 | 1100 »
18,41 15,98 | 38,78 | 0,868 — 340 — —

17,82 | 15,57 (37,28 | 0,847 | 600 700 | 1200 800

17,221 15,26 37,10 | 0,886 700 1100 | 2000 900

Haoronumii cocrar
H BO3PACT CBHHLOB
raxzenntos Cazamperoro Kpsmra

st Cayraupckoro Kpfizxa Mel HMeeM HeDoJTblIioe YHCIO aHaIH30B
cBHHLOB (TaGy. 14), oTHOCSIIMXCA K MECTOPOMAEHHAM COOCTBEHHO
CaJraupekoro pyasoro noJs. [lonpoGHble cBeeHHs MO HEM NPeICTaB-
JeHbl B CrenuanbHoil crathe (JluctanoB u Ap., 1964), nocsuiennoi
06CYK/IEHHIO HOBBIX TeOJIOIHYeCKHX MaTePHAJOB H PaJHOJOrHUeCKHX
JAHHBIX, [0Ka3blBalOMMX TepLHHCKHH BO3pacT caJampCKHX [MOJIH-
MeTa/LTHUeCKHX Py[d. 3Jech Mbl PacCMOTPHM TOJBKO MOCTPOEHHBIE
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Hazomonneui

Ta6auua 14
COCIAE U B03PACIL COUNKOE 2aieruma u3 pydumx mea Caiaupcrozo WUHKO8020 PYdHO20 noam

Haoronuufl cocran

H20Ton8me OTHOWEeH! 8

Bospacr, man. jer

Mecropoxasiue pbs | ppws | ppsr | pys | PbC | Pbe? | P | phwr (Tpg | T | Top | Tppion O:ge.%e;ﬂ:n;ﬂ
Pbat | po=t | pbee | P | ppvw | Bpwr | Pper| ppor

Mepsomaiickoe . .| 1,36 25;;0 21,60 (51,94 |18,46 |15,88 |38,19 [0.860 — | 320 = 320 HUlrul’
Cnence . . . . .|1,34 |24,65 [21,33 (52,08 (18,40 |15,92 (39,31 [0,865 | — | 350 | — — To xe
Keapunrosas Conka 18,18 |15,81 |38,46 |0,870 — {500 = 200 PH AHCCCP
Cnemoe . . . . 3 18,17 15,90 (38,63 [0,875 — | 500 — 100 To e

» 18,10 (15,76 (38,45 [0,871 — | 850 — 180 »
Ksapuurosas Conka 18,09 15,77 |38,35 |0,872 — | 550 — 240 »
Crenoe . ... .| 1,38 |24,75 (21,47 [52,40 |17,93 (15,56 37,97 |0,867 | 470 | 650 | 1250 | 460 Hrur

» 1,38 24,55 |21,40 |52,67 |17,79 |15,51 138,17 |0,872 | 510 | 740 | 1480 340 To xe
Cpeanee, . . .| 1,36 |24,78 121,4!: 52,42 |18,14 15,76 |38,44 [0,868 | 550 | 520 | — 200




HAMH H30TOMHbIE KOHTYPLI JAMs CBHHLOB M3 PyAHbIX oOpa3soBaHuil
Canaupckoro pyanoro noas (puc. 6). I[Tourn Bee ¢purypaTHBHLIE TOU-
KH M30TOITHOI'O COCTABA CAJaUPCKUX CBHHLOB 00beMHAIOTCH B OAHH
KOHTYP, YTO TOBOPHT O reHeTHYeCKOH OGLHOCTH H OAHOBO3PACTHOCTH
CBHIilla U3 BCeX MPOaHaAU3HPOBAHHLIX P00, XOTA NMOC/HeIHHE XapaK-
TEPH30BaJH pasjHuHbie CTPYKTypHBle OCOOEHHOCTH IPOSIBJICHUS

208

Pb- .
pp2o?
39,0 +
ppZ07
16,0 [ pp20d 38,5
.
206 P 228
16,5 pp204 38,0 : szm
18,0 18,5 18,0 18,5

Puc. 6. MU3otonueii koutyp ans Canaupa.

CBHHIL0BOTO opyjeHenus. Creayer noAuepkHyTb, 4To GOJBLLIMHCTBO
caJlaipCKHX CBHHIIOB Pe3KO aHOMA/IbHO, TO/IBKO B JBYX mnpobax ra-
JeHuTa M3 Mectropoxkjenusa Crernoro moJjyyeH H30TONHBIH COCTaB
CBHHIA, NMO3BOJIAIONINI MO BCeM H30TONHBIM OTHOUIGHHAM IIPOBECTH
pacuer Bo3pacta. Kak BuAno u3 fanusix Taba. 14, a Takike u3 nojay-
yeHHBIX LHGP Bospacra 1o cpejHeMy H30TOMHOMY COCTaBY CBHHIA,
B CaJIaHPCKHX pyJax MpHHHMaeT yyacTue CBHHeLl, MOOHJ/IH30BaHHBII
B NpeAlecTBYIONYI0 (CaJaHpPCKYI0) 3MOXY MHHepaJH3alud H3 J0-
KemGpuiickux Tosmi. [TomuMo 3Toro, B repuuHcKoe BpeMst Gbl1 MOGH-
JIH30BaH CBHHeL, npejbiayiiel, KeMOpHHCKOH 3M0XH MarMaTH3Ma H
ByJIKaHU3Ma, (OPMHPOBAHHE KOTOPOTO, BO3MOMKHO, TE€HETHYECKH
OblJI0 CBSI3aHO C BYJKAHHYECKOl JlefTeJTbHOCTBIO TOr0 BpeMeHH H
BHeJ[peHHeM KBapIeBhIX KepaTodupoB.

Takum o6pa3oM, MOXKHO JlyMaTh, 4TO HCTOpHs cBUHIA Casanpeko-
FO PYJHOTO 10Js Ja, BepoaTHo, H CalanpcKoro Kpsxa B uesaom Oblia
JJIUTETBHOA U CJIOKHOM.
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Hzoronumii cocras
H BO3PACT CBUHIOB
u3 pygonpossiennii l'opuoro Aaras

B I'opnom Ausirae, kak u B Kysueukom Ajatay, CBHHIOBLIE PYJI0-
NPOSIBJIEHHS] PacnojaraloTcsi B PasHbIX CTPYKTYPHO-hauuaibHbIX
o0CTaHOBKAX W MOPa)aloT pas/IHYHble KaK 1Mo cTpaTHrpaduiecKoMy
NOJI0KEeHHIO, TaK M MO JIHTOJOrHYeCKOMY coctaBy Tosuu. He jasas
NoApoOHOH XapaKTePHCTHKH BceX PYAONpPOSABJEHHIH, MO KOTOPHIM
B Hacroslllee BpeMs HMelOTCA aHaau3bl H30TOMHOTO COCTaBa CBHHLLA,
OTMETHM TOJIbKO XapaKTepHble YepThl HEKOTOPBIX H3 HHX.

CeuHIlOBoe oOpy/leHeHHe Yp3apcaHCKoro pyJAONpOsABJAEHUS Ha-
KjaajpiBaeTcss Ha Jafiki MHKporpaHuT-nopdupoBoro cocrasa, abco-
JIOTHBI BO3pPACT KOTOPBLIX KaJHH-apPTOHOBBIM METO/0M OmpejelieH
Hamu B 270 man. srer. Pacnosaraioueecs psiaoM ¢ ¥ psapcaiickum He-
ryHcafickoe pyLonposiB/IeHHe NpUypodeHo K tydornecuaHnkaM cpes-
Hero Jesona. Hecmorpsi Ha TeppuTOpHAJbHYIO GIM30CTL 3THX JABYX
pyZAonposiBJeHHH, H30TONHbIH COCTAB HX CBHHIIOB COBEpILUEHHO Pas-
JuveH. ITpexne Bcero oGpaugaer BHHMaHHe, 4to CBHHULL Yenryucai-

CKOro pyJonposiBaeHust o0/alaloT HOPMaJabHBIM H30TOMHBLIM COCTa-
(szm P_bﬂl)? pbﬂﬂﬂ .

BOM (p5pamr = 17,805 fpsor = 15,025 pmar :37,52) ¢ J0CTATOUHO

XOpOUIO CXOAAUMMHUCH UH(paMH BO3PACTA MO BCEM W3OTONHLIM OTHO-

IIEHHAM, CBH/IETE/TECTBYIOLIMM O MOOH/TH3ALHH HX M3 BepXHeloKeMO-

pnﬁ;:o};nx toam. CeHHel,  ¥YpsapcaHCKOro  py/JONposBJICHHS
g ‘07 f08 -

(}T;T = 18,45; % = 15,91; % = 38,90) HMeeT pe3Ko aHo-
MaJILHBLIH COCTaB NPAKTHYECKH 110 BCeM H30TONaM U HeceT B cele uep-
Thl HeCOMHeHHO GoJstee MoJtofioro obpasoBanust. Takum obpasom, ec/n
10 Teo/IOrHYecKOMy NOJIOKeHHI0 BodpacT Ye/ryHcalickoro opyJeHe-
HH$L MOJKHO NPeANo/IaraTh paHHErepUHHCKHM, TO Opy/deHeHHe Y p3ap-
Caiickoro py/lonposB/ieHus He MoxeT ObiTh JApPeBHee Mo3jHerepiiH-
CKOro BpeMeHH, a no ofllleMy H30TOMHOMY COCTaBy CBHHLA OTBEYaer
CBHHIIAM &/ThIIHHCKOH 3MOXH.

Ypeynbckoe u KpacHosipckoe pyllonposiBaeHHsl pacnoJjiararorcs
cpenn nopod KypatuHckoit csuthl (D,gv — Dsfe) u ofyranator cxol-
HBIM H30TOMHBIM cocTaBoM cBHHIA. K nopojam Toit e KypaTHHCKOH
CBHTBI NPUYpoueHbl H pyjonposiBienns Kosnunnckoe u TIOTHHCKOE.
[TockoIbKY 371€Ch CpeH JeBOHCKHX OTJIOXKEHHH MPHCYTCTBYIOT Tek-
TOHHYeCKHe KJIMHbA MOPOJ CHHHSA, TO H MOC/elHHe NopaxKeHbl CBHH-
1oBofi MuHepasmusauueit. Ilo-BHIHMOMY, CJIOKHOe TreoJIOrHYeCcKoe
CTpoeHHe paioHa 3THX PYJONPOSABIEHHH 0Ka3a/o BIHAHNUE U HA H30-
TOIHBIA COCTAB CBHHIA, 0OYC/IOBHB €r0 J0BOJIbLHO 3HAUYHTE/ILHYIO ITe-
crpory. Cyaa no pacuery Bo3pacTa CBHHIA, KaK pa3s CHHHHCKHE I110-
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poibl ABHJIHCH HCTOUHHKOM
CBHHLA, [EPeOTIOKEHHOro
M3 HUX B TePIHHCKOE BPeMmsl.
- Opynenenne Bepxue-Ka-
. TaHJAMHCKOTO pyj0nposB/e-
. HMAL pacrojaraercs  Ccpeiu
- MeTaMOp(HYeCKHX C/JaHLEB
‘opaoBHKa — cuaypa. Apwii-
JKaHCKoe  pyJonposiBieHHe
MIPHYPOUEHO K MOpojaM MaH-
JKEPOKCKOIT CBUTBI KeMOpHs,
Yarsipckoe  pyJlonposiBie-
. HHe — K H3BECTHAKAM CH-
Jaypa, a Kaparyxckoe — K
. M3BECTHAKAM CHHMHS.
Opynenenue k1. PoikHO-
Ba (Turupeuxuit Maccus),
pacnoJaraiomieecsi Cpeiu no-
POl MOAYATLIPCKOH CBHUTHI
HHJKHEro Cujaypa, 1no cBoe-
My XapakTepy aHaJOrHyHo
TakoBoMy B npenesax Kopor
- BUXHHCKOIO Maccupa, abco-
JIOTHBIH  BO3pacT KOTOPOTro
ompeje/sJIcs Kajii-aproto-
~ BBIM H CBHHIIOBO-TOPHEBBIM
MEeTO/laMH 110 sy CpaBHH-
~ TeJIbHO XOPOIIO CXOAAUIHXCA
undp B cpentem B 368 MIH.
- Jer. Bospacr nopox camoro
Turupeukoro Maccupa, M0
- pesyJbTaTaMm onpejesieHuA B
~ nmaGopatopun BCET'EMH, pa-
BeH 324 MJiH. JeT.

B rtabi. 15 npuseieHsl
pesy,/IbTaThl aHAJIM3a H30TOI-
- HOro cocTaBa CBHHIA, 10JY-
~ YeHHblE HAMH H YaCTHYHO B
Apyrux JjaGoparopusx (PH,
- AH Mry, TEOXH) no 33
npobaM TajIeHUTOB H3 pas-
~ JIMYHBIX CBHHLOBBIX PYIA0-
nposiesennii Fopuoro Aaras.
- O JaHHBle [OKAa3bIBAIOT,

11 3akas Ne 2867

39,0

38,5

15,5

15,0

Puc

ToukH H30TONHOTO COCTABA CBHHUA:

a
Py, 208 .
bea"
°of
.2
Pb?ﬂﬂ
; PB*0¢
1 I M "
&
sza?
Pb204
Pb206‘
. g S e
1 1 1 1
170 16 180 185 50

. 7. Hsotonupie Kourtype ans Iopnoro
Antas.

H3 TOPOX
(1); n3 ranenuta pyjonponsnenuii (2).
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Hsomonueul cocmas u 608pact cGURNOS 2AAeHILMOE U3

Ta6an ua 1

HMaoronuwil cocrae
3aneraer
X ofn orpousn e R R
1 | Kbosuagunackoe D:—Ds | 1,32 (25,05 (21,00 |52,63
2 Kpacnoropekoe prytHoe
(BkNOueHHE™ TaJleHnTa M
KHHOBapH) Cm
3 | Ysym [dymkckoe Cm | 1,35 24,60 |21,65 |52,40
4 | Ypsapcaiickoe Cm—O | { 33 |25,20 |21,58 |51,90
5 | Kwuawsmunnsckoe D.—Ds | 4,31 24,73 121,10 (52,86
6 b. Iubernr, CajimoreMcknii
Xpeder
wi P. HpGucry, H0xuo-Yyiickuii
xpeder
8 | Cononemenckoe S 1,34 (25,00 21,77 |51,89
9 | Bepxue-KataHaunuckoe O0—S | 1,34 (24,95 (21,60 (52,10
10 PynonposiBnenne KJI. Phlk-
HOBA S 1,34 (24,80 [21,25 [52,60
11 | Apmpkanckoe Cm 1,'34 24,80 21,56 (52,30
12 | Vpcynsckoe D;—Dj | 1,34 (24,76 |21,90 [52,00
i3 | ToornHCKOe D: m Sn | 1,37 125,20 20,83 |52,60
14 | Ypsapcaiickoe Cm—0O | 1,35 |24,80 21,20 |52,65
15 | Kpachosapckoe D;—Dj | 1,387 |25,00 [21,55 (52,08
16 Kokcaufckoe, Kypaiickasn
aoHa
17 | Bepxue-Karanguuckoe 0—S 1,36 |24,80 (21,51 |52,33
18 | Kasmunnckoe D,—Dj | 1,37 [24,85 (21,80 (51,98
19 | Yarepckoe S 1,37 24,82 (21,74 |52,06
20 | Teiprasckoe Dj 1,36 (24,60 (21,30 (52,74
21 ¥ p3arcafickoe Cm—0O | 1,36 |24,53 (21,50 |52,60
29 Kapary:xckoe Sn 1,38 |24,90 {21,59 |52,13
23 | KbissurHcKoe D.—Ds
24 | JDKBIKBIZAACKOE
25 | TioTunckoe D: u Sn | 4 38 (24,75 (21,52 [52,35
26 Kuiaemunsekoe D.—Ds
27 Tapxaruuckoe
28 | Kasmuunckoe D;—D} | 1,38 (24,65 (21,25 |52,72
29 KasuuuxuHckoe DEAD’; ,39 (24,80 (21,41 |52,40
162

HM3oTonHbie OTHOIMEHNA

BoapacTt, MJH. Jer

Onpeaene
be | Ph®? | Phits | PH*T Pb o Topeos | Tppwr | Tppos g::ni:’;
Dhiod ﬁ‘ﬁ' Pb=ot Pb¥% ﬁ,ﬁ. Pht W -I-‘_IJ“T
18,98 |15,91 (39,87 0,£38 2l pt! = - MUl
: PH AH
L 118,98 |15,71 (38,57 |o,861 | — — ] s 44D ccep
~ [18,96 16,93 38,81 |0,880 L — — == Hrul
18,95 (16,23 (39,02 (0,856 = — e 220 To e
- (18,88 (16,10 (40,35 (0,853 - 30 = == »
18,87 |15,75 138,47 |0,835 — 40 — 180 Mry
18,73 (15,82 (33,08 0,845 | — BT e - To xe
18,66 |.6,25 (38,72 |0,8T1 — 180 = 40 Hral
118,62 [16,12 (38,88 0,866 | — 1) ot g — To e
18,51 15,86 139,25 (0,857 | — T (e = *
- 118,51 ['6,09 33,03 0,869 — 280 o3 — »
- 118,48 |'6,34 (38,80 |0,884 - 300 = 2 2
18,39 |15,20 |39,39 [0,826 — 3a0 | 2200 [ 220 »
18,37 |15,70 (39,00 |0,855 — 370 270 g, »
18,25 | 5,73 [38,01 |0,862 — 450 s 420 »
18,25 |15,72 (38,27 |0,861 - 450 G 280 Mry
18,24 |/'5,82 (38,48 |0,867 - 460 o 180 Hrul
18,14 |15,91 (37,94 (0,877 — 520 = 460 To xe
18,12 |15,87 (38,00 (0,876 — 540 i 440 »
18,09 (15,66 |38,78 (0,866 | 470 550 650 = »
18,04 (15,81 (38,68 |0,776 — 570 = 60 »
18,04 |15,64 |37,78 |0,867 | 480 570 800 | 550 »
17,99 |'5,60 [37,84 (0,867 | 470 620 |[1050| 50 Mry
17,98 |15,58 |37,88 (0,866 | 460 620 | 1150 | 4¢o |PM AHCCCP
17,93 |15,59 |37,93 (0,869 | E00 660 | 1100 | 480 Wlal
17,92 |15,58 (37,76 (0,869 | 500 660 | 1150 550 MI'y
17,87 |15,41 (37,58 (6,862 | 300 690 | 1750 | 650 TEOXH
17,86 (15,40 (38,20 10,862 | 320 700 | 1800 | 320 HIul
17,84 |15,40 |37,70 0,863 | 330 700 | 1800 | 520 To e
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Haoronuull cocras

. 3anerae

M nfn i stk Bl cpot |
NopojL Phiot Pbhzos Phao? Phia
30 | Yearyncaiickoe D} 1,39 |24,75 [21,72 52,15
31 Bepxue-Karauanuckoe 0-8 1,39 |24,72 (21,50 [52,39
32 | IupraiiTunckoe S 1,40 |24 80 (21,80 {52,00
33 | Bepxue-Karanaunckoe O—S | 1,40 |24,70 (21,70 |52,20
34 | Bepxne-Karauguuckoe O—S8 | 1,43 (24,43 |21,67 |52,47
Cpenneeno 1 rpynme(Ne 1—20) 1,35 (24,85 (21 46 |52,34
Cpeaneeno2rpynne(Ne21—33) 1,33 (24,72 |21,57 ;.2'3;

UTO BCe NpPOAaHAJH3HPOBAHHbIE CBHHUBI YETKO pasjie/IfioTcs HA JiBe
rpynnil. [lepByto rpynny, kak u B KysHenxom Anaray, cocras-

JAIOT De3K0 aHOMaJibHble CBHHILbI IIPH CpelHeM H30TOIHOM CcocTaBe
prmi e 18 52. pb?a[)? 15 . Pb'.‘.')ﬂ Ph?—l)? z

pp 1945 BpEn — ,95, P 39,25, Pz = 0,860) y OTBe=
YalolleM ajJbMHHCKOH 310Xe CKJIaIMaTOCTH. BTO]JE‘IH rpyIina CBHHILOB

XapaKkTepH3YeTCA HECKOAbKO MeHbleH aHOMa/JIbHOCTBIO, Gojee 10-

pbﬂoﬁ Pb‘ZDr
CTOSIHHEIM ~ H30TONHBIM  COCTABOM (pbW: 17,80; 5=y = 15,51;
Pp2os Ph2o7 \ ) i

ppor = 37,62; Ppw = 0,871) , COOTBETCTBYIOUHM H30TONHOMY CO-

CTaBy CBHHIOB TepUUHCKOH 3MOXH ckJjaajuatocTH. Hamauume srnx
ABYX TFPYTIT CBHHIOB OCOGEHHO YeTKO BBIAB/IAETCH MPH MOCTPOEHHH

H30TONHBIX KOHTYpoB (pHc. 7). [lpu stom, eca -
- ‘};gm (p ). Ilp , i Ha rpaduke B Koop
AMHATAX Fromr o ppoor (cM. puc. 7,a) pasjeneHne CBHHIIOB Ha JBe

I'pYNIEL noAYEPKUBAET HX Pa3HoOBO3PACTHOCThH, TO YETKO OrpaHHYeH-

HBIE KOHTYpPbl HA LIt i
yp rpaduke B KOOpAHHATAX ppmr - W(CM. puc. 7, 0)

ONPEJe/ICHHO YKa3blBAlOT HA Pa3/iHyHe TeHeTHUeCKHX CBsideil 3THX
TPyNI i MHTaHHE CBUHIIOM M3 PA3HBIX HCTOYHHKOB. Pacuers Boapac-
Ta CBHHUA (cM. Tab/1. 15) CBHAETENLCTBYIOT O TOM, UTO B hopmuposa-
HUH CBHHIIOB BTOPOH IPYNNbI NPHHAMAET yuyacTHe CBHHEL, MOOH.IH-
SOBAHHBIM W3 HHKHENAJEO30HCKHX Tojmy. MCTOUHHK CcBHHuA Aus
AE€PBOH TPYNIBl B CUITY CHABHOH aHOMAJbHOCTH CAMOIO CBHHIA He
siceH. HaHeceHHble HaMH Ha 3TH JKe TpauKH JaHHBE [0 H30TOMTHOMY
COCTaBy CBHHLOB ra/IeHHTOB, BbLIIGJIEHHBIX H3 IPaHHTOB (CapaKok-
IIHHCKOTO MacCHBa M M3 3()py3UBOB BepXHEro JEBOHA 10O p. YTya
(rabr. 16), seram BHyTph KoHTYpa, XapaxTepusylollero 0Gogee
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Okonvanue Taba 15

M30TONMHLIE OTHOLIEHH 5t BoapacT, man, Jjger
” = T " Onpzgene-
i R T (R T i i Phz0s e yeos LY
ph 0 Pb2t | pp ot | Phee Ppwd TR —:ﬁ ;ﬁ NOJHEHL
' ; 17,80 |15,62 {37,52 {0,878 | 640 720 930 690 Wrul
EL 17,78 (15,47 37,69 0,870 470 750 1600 590 »
jf 17,71 |15,57 37,14 (0,879 640 720 1100 880 »
Ty 17,64 |i5,50 |37,29 (0,879 610 830 1500 800 »
'.1;_ 17,03 [15,15 136,69 ‘0,88‘.} 620 1150 2300 1100 »
B
P18 52 (15,93 (33,25 O,SGOJ - 290 |- = —
L8 17,80 (15,5t (37,62 |0,871 | 500 720 | 1450 | 630

JipeBHHUE CBHHILLI pyjlonposB/ennii. Takoe coBnajenue, 6e3yc/I0BHO,
yKasblBaeT Ha OIHOBPEMEeHHOCTh HX o0pa3oBanusl, a TaKiKe, BO3MOK-=
HO, Ha HAJHu¥e FeHeTHYecKUX cBf3ell 3Toil rpynisl pylonposaB/eHHH
¢ repuuHCKuM TanoM marmatiama. MsBectHo, 4To panHerepUnHCKHHA
pospact CapakoKUWHHCKOro H cocefHero ¢ HAM TypoyakcKoro mac-
CHBOB HeHaJe)KHO YCTaHABIHBAETCS KAK 110 Te0JOTHYecKHM, TaK H
paauosiornueckuM AannbiM (330 muH. Jger gt Typodyakckoro H
| 340 muu. ger aaa CapakokumHckoro). Takum obpas3oM, MOXKHO

mpeinoaraTh, 4To 3TOT ¥Ke BO3pacT UMET H pylonposiBieHus, Co-
 Jep:kaiife cBHHIbBI BTOpoii Tpynmel, Tem 6ojee, 4TO W CBHHEILL M3

BepxHeleBOHCKHX 3(Qy3nBOB p. ¥YTyJ HMeeT TOT e H3OTOMHLIH CO-
cras. OGpamaer BHUMaHUE TOT (DAKT, UTO CBHHUbI W3 KBapLLl-MOJHO-
JeHUT-BOTBHPAMHTOBEIX PY/I HEKOTOPHIX pyronposBiaexuii ['opHoro
Aurrasi (tTadji. 17) HMelOT ToXK/leCcTBeHHbIH U30TONHKIH COCTaB CO CBHH-
11AMH OTMEeueHHBIX Bbille MOPOJ, KOTOPBIH, B CBOIO ouepelb, BecbMa
6/TH30K CpellHeMy H30TOIHOMY COCTaBY PY/HbLIX CBHHILOB TepLUHHCKOH
TPYMILL H TOJHOCTBIO aHAJOTHUEH COCTaBy CBHHIOB M3 PYyA KBapil-
BOJIB(IPAMUT-KACCHTEPUTOBRIX MecTopoziennii Kan6a-Hapsivekoro
paiiona (ra6s. 18). Crosib CXOIHBIH H30TONHBII COCTAB CBUHIA ABJfA-
eTcs OJIHO3HAUHBIM ‘YKA3aHHEM WX TeHeTHYeCKOTO eIMHCTBA M OJIHO-
BpeMeHHOCTH oOpasopanus. [eHeTHueckoe eIMHCTBO HYMKHO MOHH-
Math JH00 KaK e1HHCTBO MCTOYHMKA, JHO0 KaK HajHuue COBeplileH-
HO OINHAKOBLIX [0 CBOHM Fe0XHMHUECKHUM JAHHBIM HCTOUHHKOB CBHH-
1[a, a COOTBETCTBEHHO H JAPYyroro pyaHoro BemiecrBa (Bunorpaznos
u ap., 1958). Ecau 6ol pyAnbie 3/71eMeHThl OBLIH 3aMMCTBOBAHDI
U3 pasHbIX UCTOYHHKOB, TO HAPsAY ¢ HUMH GbLIH Obl 3aHMCTBOBAHBI U
CBHHIILI Pa3HOro H30TOMHOrO COCTAaBa, @ 3HAYMT, CXOACTBA H30TOMN-
HOro cocTapa cBHHIA He HabJatonanoch Obl.
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Ta6auna 16
Hsomonuuitl cocmas u o3pacm CeuHyos U3 2areHumos 2opreix nopod oprozo Aamas
Haoronuuft cocras Hazoronepe OTHOIMEHHA BoapacT, MJaH, JdeT
MecTo B3ATHA i i, o o T T r T
npoGul pbeot | pbos | ppmwr | ppios Pb2¢ | Pb Pu'® | Phbe phie? Phtos Pb:o7 phios
Pbi¢ | Pb#% | Pb:os | ppae Pbe Poor Poot Ty
Topuwtit Anrait, Capa-
KOKWIHHCKHH  Mac-
cuB, r. llaraH, u3
rpaHnTa . . . . .| 1,38 124,77 |21,62 |52,22 |17,95 (15,67 |37,84 |0,873 580 650 570 510
Topumit Aataii, Capa-
KOKIIHHCKHH  Mac-
cuB, r. llaras, wmu3 &
PPAHATE o s o o 8 1,38 24,79 (21,58 |52,24 (17,96 |15,64 [37,86 |0,871 540 640 800 500
P. ¥Yryan, u3 apdysu-
BOB BepXHEro JleBo-
HA 1,38 |24,78 |21,55 |52,29 (17,96 (15,61 37,89 (0,870 500 640 1000 500

Iipu Meuanue, Bospact rpanuToB CapaKOKIIMHCKOrO MaccHBa 330—360 mau. aer,



Ta6anna 17

Haomonusiil cocmas ceunnos ua pyd xeapy-moauidoed-
aoasghpasosozo muna mecnmopoxcdenwd Foproeo Aamas

Haoronuwmil cocras

MecTopoRACHHE 0 Xapak-
TePHCTHKA npofun Phe Pb7 Phos Pb?

Pp o PboT Pb-oF PO

Yepnosnnckoz, «xmsapu | 18,02 | 15,58 | 37,70 | 0,864
UepHOBHHCKO®,  BOJIb-

BPAMET & « + o o 17,95 1 45,61 37,87 0,870
Ekuneuxoe, BoJbpa-

e R e R 18,05 15,69 37,97 0,870
(3% T R 18,00 15,63 37,85 0,868

Cpeln #ilt H30TONHBI
COCTAaB CBHHILA CO-
OTBETCTBYET BO3pa-
CTY B MJH, JeT 610 860 510 500

; OtHOCHTEJTBHO — BO3pacTa KBapil-MOJMHGAEHHT-BOTb)PAMHTOBOrO
opyaererns TopHoro Antas MOXKHO CKasaThb cueayioiiee. CXoacTso
M30TONMHOTO cocTaBa cBHHIA M3 YepHoBuHCKOTO M EKHIenkoro me-
~ CTOpONKIEHHIT € TAKOBLIM H3 KaCCHTEPHT-BOJI(PAMHTOBBIX MeCTO-
poxjennit KaaGbl, nosinerepudicKuii Bo3pactT KOTOPHIX yCTaHaB-
. JIMBaeTcs JIOBOJIBLHO YBEPEHHO, MO3BOJIAET rOBOPHTH 06 HX OJHOBpe-
- MEHHOCTH. DTOT BbIBOJL HOATBEPXKIAETCA H JAHHBIMH ONpPEIe/eHHs
Bo3pacta pajuosornueckumMu Merofamu. Taxk, no ganuem BCETEH,
. MYCKOBHT H3 rpeisesa KaiaryTHHcKoro mosn6aeH-Boab(paMoBoro
- MECTopo/eHHsi MMeer Bospacr 347 mau. Jer. Hamu no mopdu-
. POBHMAHBIM TpanHTam KaaryrHHCKoro MaccHpa (NmpH onpesiesleHHsX
o Nopojie) moayyensl UHGpLl Bo3pacTa B HHTepBase ot 311 o 210
- MJH. Jer. Bospact myckosuta u3 rpeiisesoB — ot 311 no 210 max.
Jer. Bospact MyckoBuTa M3 rpeilseHoB OCOKHHCKOro MecTOpomKje-
 HHA — 288 muH. Jjer. Bo3dpact nopdupoBHAHOro rpaHuTta, BMelao-
. 1Iero rpefiseH M KBapleBble KUJbl, ONpelleseH 10 GHOTHTY B 323 MIH.
- ger. Takum o6pasoM, npeicTaBaseTcs, YTO COBOKYIHOCTh CBHHIOBO-
. H30TONMHLIX H PajHOJOTHYECKHX JAHHEIX MO3BOJSET C JOCTATOYHBIM
- OCHOBaHHEM OTHOCHThL (opMHpoBaHHE MOJHOAEH-BOIb(PAMOBLIX
MecTropoxkaeHHH ['opHoro AjiTas K mo3jHerepuHHCKOMY BO3pacty.
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TaGaunma 18

Haomonuuill cocmae c8uUHY08 U3 K8apy-80AbPIMum-Kaccuine pumosslx
mecmopoxcdenuil Kaaba-Hapumcxozo paidora

Haoronuwit coctaB

MecTopoMaente ¥ XapaKTepHCTHKA

npoGbi Pb:¢ Pb.07 pbos Pb20?

PooT Pher o PooT

Yepnosikckoe, KBapll . . . . . . . 17,99 15,65 37,77 0,869
Yepnosikckoe, mreenuT . . . . . . 17,95 15,64 37,9% 0,871
ERVICEOE, SKBAPILC v e 16 it o a2 0 17,92 15,58 37,69 0,869
Kapaiickoe, sonsppamMur . . . . . 18,03 15,40 37,55 0,854
CKanuCTOe, KBAPLL + - « o « o+ o & 18,05 15,68 37,89 0,869
LB i 6 o hs e PR PR P Bt 17,99 15,59 37,77 0,866

Cpenuuit H30TOMHBIH COCTaB
CBHHIIA COOTBETCTBYET BO3PAcTy

BEREITH: ST Sl 1 s al v T 620 1100 550 460
Uepaoak, KacCHTEPHT . . . . . . | 24,45 15,86 37,78 0,649
JIEeHAHCKOR, KACCHTEPHT . . . .+ . 24,69 15,56 37,67 0,630

» » e e e | 21,08 | 15,40 | 37,66 | 0,700
YannuuHcKOe, KAaCCHTEPHT . . . . 29,94 15,99 37,54 0,534
Ehennee L b0 s v 95087 | 50 ] 57 807067

CroxkHee OGCTOMT BONPOC € BO3PACTOM PTYTHOTO OpYIEHEHHS.
Auanm3sl CBHHIA, H3BJIEYEHHOTO H3 KHHOBAPH 1 anTnMoinTa AKrai-
ckoro, KpacHoropckoro u TamuraroibCckoro pryTHLIX MecTOpOMJe-
Huit (Taba. 19), nokaswBalOT pe3ko aHoMagakHHI coctaB. B To ke
BPEMA TaJIeHHT M3 KBapleBo-KapOOHATHOH KUJIKH, cojeprKaliei
Gaex/ble pyAbl, MHPHT, KHHOBapb H reMatuT (lOxuo-Yyiickuii xp.,
p. HMpbucry), obiafaeT H30TONHBIM COCTABOM CBHHIA, GIM3KHM MO-
JoibiM (anbnuiickum) cBuHuam. HuTtepecno, uto HeKoTopble PelKo-
MeTaybuble Mectopoacierun Kanba-Hapemickoro paiiona takmxe ob-
JIa/Ia10T AHOMA/ILHLIMH CBHHILAMK (cM. Tabu. 18). Ilpu sTom anomaus
cocTaBa BbIpakaercsi, Kak M B PTYTHLIX pylax, IpPeHMYyLLecTBEHHO
B BBICOKOM coZlep:kannu cBHHIA 206 1 B Meublieil cTeneHy CBHHILA
207. AnomaJsiia TaKOro THIA H XapakTepa He MoKeT ObiTh 0GbACHEHa
BpeMeHHOH saBHcHMocThio. HyxkHO cuuTath, uto B 060HX Caydasax
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TaGanuga 19

Haomonnuii cocmas QHOMAALHUY COUHIOE, UIBACUEHHLIX U3 PYOHBLY MUHEPAAOS
PMYymMHbBX Mecmoporcdenill

Haortonumit coctan Haorouune OTHOWEHU A

MecTopokaeHte U Xapak-
TepHCTHKA npolhl Pb'% | pb=t7 | pph»* | phw?

Pht| PBO%| Po | PO 55w | o | Poee | Boee

AKTAIICKO?, BKJIIOYeHH
CBHHIA B aHTHMO-
BHTA" Sl s .| 1,13 |136,74 |18,72 |43,41(32,51 [16,57 |38,42 (0,510

AKTalcKoe, BKJIIOYEHH A
CBHHIIA B KHHOBAPH
C MHPHTOM B Mpa-
MOPH30BAHHOM  H3-
BECTHAKE . . + + 1,296 /29,66 |20,39 |48,65/22,89 (15,73 |37.54 [0,687

TawTaronscKoe, BKJIO-
UeHHe CBHHLA B KH-
HoBapi . . . . .| 1,34 [25,88 (21,28 |51,52(19,31 |15,88 (38,45 |0,822

Kpacuoropekoe, BEMO-
YeHHe rajeHuTa B
KHHOBapH 18,98 [15,71 |38,57 |0,861

P. Upbncry, Oxno-Uyii-
CKHi{ Xp., TaJeHHT
W3 KBapleso-KapGo-
HATHON KHJAKH, CO-
Jepxamei — Takxe
6Gaexase pyjst, Iu-
PHT, KHHOBapb H
FEMATHIE S e o 18,73 (15,82 (39,08 |0,845

aHOMa,TbHbI{ COCTaB CBHHIlA BO3HHK yiKe moc/e o0pa3oBaHHA pyA H
o0si3aH MPHCYTCTBHIO B PyJax ypaHcojep:KalluX BKJIOUeHHi. lak,
B KBaplLeBO-KAaCCHTEDUTOBBIX Mecropoxienusax Kanbbl nanuune ng-
THOKHMCH TaHTasa M HHoOMs mo3Boausio A. 1. Bunorpaiosy u ero
corpyauukam (1958) o6bsACHUTL aHOMAJHIO COCTaBA CBHHLA NMPUCYT-
CTBHEM KOAYMOHTa, cojlepiKaHHe ypaHa B KOTOPOM SBJseTCSt oObly-
HBIM. [Last pya pryraofi gopmaukn Anrae-Casnckoil obsactu cTojb
Pe3Kyl0 aHOMaJbHOCTh COCTABAa CBHHILA, BBUIEJEHHOTO H3 KHHOBAapH
M @HTHMOHHTA STHX Py, TAKKe HHYeM APYTHM, KpoMe KaK NpucyT-
CTBHEM B HHX ypaHcojepxKalleil npHMecH, oObsCHHTbL Heqb3s. Ta-
KHM 06pa3oM, MMeiollHecs JaHHble M0 H30TOMHOMY COCTaBY CBHHLA
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H3 PTYTHBIX py/A He JaloT NPAMOro OTBETA O BOo3pacTe HX (hOpMHPO-
pauus. laBno n3sectno, uto Bo Beex pafionax Anrae-Casnckoit o6-
JIACTH NPOABJEHHs PTYTHOIH (hOPMAIHH OKAIBIBAIOTCA CAMBIMH TO3J-
HuMH. 1o mo3soaniao B. A. Kysuenory (1957; 1964) BuickasaTb
NPeAnoIOKeHne, YTO BO3pPAacT PTYTHOTO OpYJeHEHHs, BeposiTHee
BCEro, CJAeAyeT CUHTAaTh MO3JHErepIHHCKHM HJIH MOCTerepIHHCKH M
(Me3030HCKHM) H CBSA3LIBATH €0 C NOCTOPOT€HHBIMH TOJAHOBJIEHUS Mh
r1yOHHHBIX PAa3/IOMOB H OXKHBJEHHEM JeATeJbHOCTH IyOHHHBEIX Mar-
MaTHYECKHX O4YaroB OCHOBHOI'O COCTaBa.

B npenenax ['opuoro Anrtas nanosee No3AHAEMH MArMaTHUECKHMh
NPOABJEHUAMH ABJAAIOTCA AdiiKH JaMnpodHpoB MHHETTa-KepCOHTH-
ToBOro psaa, koropbie B. A. KysueuoBmM Buhigensiorest B uyHcKuit
JaMIpoHPOBbI KOMIVIEKC MOCTOPOreHHbIX MaJibiX HHTPY3Hi TeplHH-
CKOro TeKTOHO-MarmMaruyeckoro uukmaa. HMecaenopauusvu JI. A. Mu-
xaqepod (1962) ma npumepe kepcoHTHTOB p. Kbidkeiop ObUIO
ycTanosJ/ieno, 4To jgamnpodupsl Kypaickoil pTyTHOI 30HbI, KAK ¥ CHH-
XpOHHBIE UM Anabaskl TePeKTHHCKOro KOMIJIEKCa, IPHYPOUeHbl K pac-
C/IAHIOBKe, CeKyIleH JHCIOIHPOBAHHbIE OT/IOKEHHS BEPXHEro JeBo-
Ha, M pacno/jaralwTcs He3aBHCHMO OT HAJHYMs U pasMellleHust HHTPY-
3Hit rpannTon0B. dto nossosugo JI. A. Muxasesoit nokasaTk, 4TO
MaJible TeJla OCHOBHBIX MOPOJ, He HMEIOT TeHeTHYECKOH H CTPYKTYPHOMH
CBSI3H C TIpaHUTOMJAMH, KaK 310 mpeanonaran B. H. Tpomenxo
(1960), a cBsisanel ¢ r1y60KO 3a/eralomMMi oyaramMu 6a3ajbTOH]-
Hoii MarMul. K Takomy e BuiBoay npumen u B. A. Ckypuaun (1964),
OMHUCABIIKK AalKH JaMnpodHpPOR, NMpophIBAIOILHe OTI0XKEHHA KaHM-
ckoit ¢BuThl (Cmy ,) B pafione Kypafickoro pryTHoro mMecropoxie-
nus. IIpasjia, Bonpoc o0 HX BO3pacTe, KaK H 0 BO3pacTe coOCTBEHHO-
PTYTHOTO OpYV/IeHeHNs!, HAKJ/A/bIBAIOUIErocs «Ha MacCHBLI BCEX HHT-
pysuBHBIX Komnekcos», B. A. Ckypuiun ocraBus oTKpHITEM. B no-
caennee Bpems /1. B. O6onenckoii n B. M. BacusseBsiM Golia o6na-
pyzKeHa PTYTHO-CBHHIOBasl CyJb(ujHasi MHHepaJu3alus, MPHYPO-
YeHHAs K KBapleBO-KapOOHATHLIM KMJIKAM, NPOCTPAHCTBEHHO H
CTPYKTYPHO TECHO CBfi3aHHAf C JlaiiKofi MMHeTTbI, BCKPBITOH B Bep-
xoBbAIX p. Mpbucry Ha ceeprom ckJ/one IOxuo-Uyiickoro xpebra,
YTO MO3BOJIHJIO HCC/IEL0BATeIAM C/leIaTh BBIBOJ O NapareHeTHyecKom
CBSA3H PTYTHO-CBHHILOBOTO OpPY/IeHEHHS C HHTPy3Hell MHHeTTa-KepcaH-
THTOBOrO coctapa B pyaonpossaennn Mp6ucry. JocraToyno mupo-
KOe pasBHTHe JlaeK JAMIPO(QHPOB B PYAHBIX MOJAX MHOTHX PTYTHBIX
mecropoxnenuit lopuoro Anraa (Kypaiickoe, Kui3kbiHOpckoe, Uy-
GeKkKyJ/JbcKoe H p.) no3soausio P. B. O6onenckoit u B. M. Bacuibe-
BY pacmpocTpaHHTL 3TOT BHIBOJ HA BCE PTYTHBIE MECTOPOXKIAECHHA
Toproro Anras. Bouee Toro, yunteisas coBMelienne B MUHePaabHON
accouuauuu pynonposieienus Mpbucry ranenura, G/ek/oi pyisl |
KHHOBapH, a Take NpHCYTCTBHe rajennta M GJeKJbIX pyld cpelu
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MHHEPAJOoB CoGCTBEHHO PTYTHBIX Mectopomaennii 'opHoro Auras
' (Akraumckoe, Kpacuoropekoe u ap.), P. B. O6onenckas n B. M. Ba-
'CHJIBEB NPHILTH K 3aK/JI0YeHHI0, YTO HH3KOTEMIIepaTypHYyio CBHHILO-
- BO-LIWHKOBYIO M PTYTHYIO MHHEpaJH3auu¥ HeoGXOAHMO paccMaTpH-
- BaTh KakK rujpoTepMajbHble 00pa3soBaHHSI ONHOrO TEeHETHYECKOTO
- paga. CnpaBelmHBOCTL 3TOTO BbIBOJA, HA Hall B3rasj, emie Gojee
' MOATBEpKJaercs, ecaH ydecTb jAauuble JI. A. Muxasaesoii (1962),
" yro ¢ KbiskeiHopckuMu Jamnpodupamu cBasano Kb3bLI4HHCKOE 110-
JIMMETaJJIHYeCKOe MeCTOPOXKEeHHe, a ¢ TePeKTHHCKHMH AnabasamMi —
| CBHHIIOBO-IIHHKOBOe opyienenne. P. B. OGonenckas u B. M. Ba-
' CHJIbEB, OCHOBBIBASICH HA Pe3yJbTaTaX H30TOMHOTO COCTABA CBHHILA
M3 rajenuTa pyfonposinaedus Hp6ucry (taba. 20), nokasasiinx ero
' COOTBETCTBHE CpPeJHUM 3HAUeHHAM IJf aJbIUACKHX CBHHIOB, Ha
‘uHdpax Bo3zpacra, mosyueHHbIX B Jjgabopatopusx 3CIY u namu Ha
obpasuax B. A. Ckypuauna nias namnpodupos (230—170 mau. zer,
M. Tabir. 20), a TakkKe YUHTHIBAS JAaHHBIE O MapareHeTHYeCKOH CBA3M
- OpyleHeHHA ¢ JaMmpodHpamMH, NPHILIH K BHIBOAY O Me3030HCKOM
- Bo3pacre pryrHoro opyaerennsi I'oproro Aaras.

TaGaunma 20

- Peayavmamo onpedeserus gospacma dalikosoix odpascsanuit Ioproeo Aamas
J KaAuti-apeonosuis Memodom

- = ' =, 2 2 e
XE |2aEc|2dg. = |3 €8
MecTto B3STHN W XapaKTepHCTHKAa Npofel | o & §§E S|E=35% g -
5‘9,£=EE SREE" ﬁ-\? 2z
Qg gqg. :"'&’E“I 5«::« M=
I0xuntii ckaon Kypaiickoro xp., GHoTHT
H3 gamnpodupa (npeanojaraeMuii re- 0,0135{ 228
0J1. BO3pacT—AeBOH—HIWKHHI KapOon)| 6,60 0,0142] 240
P. Yarau-Byprassl, CapmxemaTel, Kce- :
HOJIAT TpaHuTa B JaMmnpodupe . .| 4,50 |7,943 | 0,0407 |D,0136| 230
Ypsopcafl, fajika MHEpPOrp IHHT-NOp-
A DE  TOVBARY A "o 0 S e s e 5,90 | 8,838 | 0,0633 |),0160| 270
Pou. Aoyty, Grotut u3 aamnpodupal 7,00 (4,315 | 0,0798 |0,0171| 285
~ KBI3KHHOPCKHIT  MaccuB, OGHOTHT M3 0,0165| 280
B KCHOAETHTA o sy 1o oo iy paae i osna 5,80 0,0186| 310
Bepxobe p. Taps (meperan Awxy), Gu- 6,114 | 0,0336 |,0186| 307
OTHT (KOoHmenTpat) u3 gamnpodepal 2,70 (6,069 | 0,0346 [0,0191] 315
P. Tapxarru (52 k&), Jaamnpobup, no
IR 0 T 105 SO R AU R e . | 7,10 (6,256 | 0,0989 [0,0209] 343
P. Kok-¥3ek, 6uotut H3 aamnpodupa | 7,50 (4,134 | 0,1070 |9,0215| 351
P. Kok-¥Y3ek, Grotut u3 gamnpopupa | 7,15 14,232 | 0,1164 |1,0244| 396
IOro-soctounast uacte [opuoro Aunras, 0,0098] 169*
GUOTHT H3 MHHETTH . . . . . <G8530 0,0101) 172

* OnpesaeacHue Buinoa#eéxso B aaGopatopuu 3CTY.
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Hecmorpst Ha Kak OyaTto  HajeKHYIO JOKa3aHHOCTL HX BbIBOAA,
HAM TPEICTABJAACTCS HeoOXOAHMBIM JIONOJHHTEILHO pPaccMOTpeTh
3TOT BOMpPoC B cBeTe ofliel COBOKYNMHOCTH MMelonuxcs ceifuac dak-
toB. Becciopro Hasnuume onpejesleHHBIX napareHeTHYeCKHX CBsA3ei
PTYTHOH H, NMO-BHAHMOMY, HEKOTOPOIH YacTH CBHHILOBOI H CBHHIIOBO-
UMHKOBOI MHHePAIH3alHi C HHTPY3SHBHBLIM KOMIJIEKCOM JlaMrpodu-
poB. Pa3 sto Tak, To H NpH PelleHHH BONpoca o Bo3pacTe OpyleHe-
HUS Bax<Heiilllee 3Ha4YeHHe HMeeT BBLIFICHEHHEe Bo3pacTa JaMnpodH-
poB. M3BectHo MHOro (hakTOB, MOKA3LIBAIOMIMX, 4TO YYHCKHH JaM-
npoHpOBLIH KOMIJIEKC ABJAETCA CAMBIM MOJOJIBIM H3 MarmaTHue-
ckux obpasosanuii I'opuoro Anras. I'lo na6mojnennsim B paione Ta-
JHIKOTO TPaHHTHOro MaccHBa (MyJILUHXHHCKOE MeCTOpOX/eHHe),
Jaiiki JaMnpodHpoB nepecekaioT KBapIU-BOJIb(PAMHTOBHIE KHJIBL.
Anmanorndnble B3aWMOOTHOIEHHA wu3BecTHol M Aas  Kaabuuckoro
xpe6ra. rnd

Takum obpasom, no reoJIOrHUeCKHM JaHHBIM, JaMmIpodupsl He
MoryT ObITh JpeBHee BpeMeHH (OPMHPOBAaHHMS KBapil-BoJbLHPAMUTO-

~ BOTO opylieHeHus!, a HOS,E[HEFEPHHHCKHI':I BO3paCT MNocJeIHero, Kak

Obl/IO MOKa3aHo Bhillle, onpeleaseTcs J0CTaTOYHO YBepPeHHO. C npy-
roil CTOPOHBI, onpejenenus abCcoMOTHOTO Bo3pacTa JaMnpodgipos no
O6uoruty H3 komekiuu P. B. OBoseHcKO, BEITOAHEHHBIE HAMH Ka-
JIMii-aprOHOBBIM MeToloM, I[okKasaan (eM. taba. 20), uro ocHOBHASA
Macca X MMeeT Bospact B HHTepBase 343—270 MaH. Jer U B cpell-
HeM OTHOCHTCSI K TEepMCKOMY, T. €. [03JHerepLHHCKOMY, BPEMEHH.
Bwmecte ¢ Tem GblaiH nosTyyeHbl Kak GoJjiee jpeBine 1ngpbl (GHOTHT H3
aamnpodupoB p. Kok-¥3ek), Tak u 6osee MOJOJBIE (I0MKHBIT CKIOH
Kypaiickoro xp., Kypaiickoe prytHoe Mecropoxaenne). 310 MoKer
VKa3blBaTh HA PA3HOBO3PACTHOCTh JaMnpodupoB.

OnHako M reoJOrHYecKoe MOJOKeHHe, W JaHHbie pajgHoJIoruye-
CKHX HCC/IeIOBaHHH FOBOPAT CKOpee O MO3JHEeTepUHHCKOM, HeKeH
Me3030icKoM Bo3pacre Jamnpogpupos. K tomy xe (ecsu cripasel-
JIHBO MPEJICTaBJIEHHE O TOM, YTO CBHHIIOBO-IIHHKOBAS H PTYTHASA MUHe-
paau3anui — YJjieHbl oHOro I'€HeTHUYECKOTOo pijla HH3KoTeMeparyp-
HBIX THAPOTepMaJbHBIX 00pa30BaHHH) CIelyeT WMeTh B BMIAY, UTO
CBHHIBI TAKHX pylonposiBiaennii, kak Keisplmunuckoe, Kxuiksial-
ckoe, TapxarruHckoe u Bepxne-Karauaunckoe, onpejeneHto reHe-
THUECKH CBSI3aHHbIe C JamnpodupaMH, HMEIOT COCTAB, OTBEYAIOMIHIT
GoJiblie TepuUHHCKOMY, HexkeaH agbnuiickomy. Ha reneruueckyio
CBAI3b CBHHIIOBOTO OpyjAeHeHHs PyaHoro Asras ¢ MaJbIMH HHTPY3HA-
MH OCHOBHOTO COCTaBa, 3aBePIIABIIHMH [O3JHErepIHHCKII 3Tam
MarMaTH3Ma, ykaseiBasa 3. B. Cugopenxo (1956), a b. W. Beiin u
H. B. Tlokposckas (1955) ycTaHOBHIM napareHeTHYeCKHe CBSI3H Ta-
JIEHUTOBBIX pyJl ¢ OJIEK/ILIMH PYlaMH, a/JTaHTOM B MO3JHHX CTaAHAX
MHHepaaH3aund 3MEHHOrOPCKOro MeCTOPOMKIAEHHS.
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Takum o6pasom, npupefensble JanHble Kak OGyiTo CBHIAETElb-
CTBYIOT CKOpee B I10J1b3y I103/1HeNaJe030iCKoro, Hexean Me3030il-
CKOTo BO3pacta PTYTHBIX MecTopoxieHuii [opHoro Anartas. ’

B o ke BpeMs H3BecTHBl (paKThl, yKa3blBaloOllHe HA HAJHuHE B
npenenax opuoro Anras. u npujeraiounx K HeMy TeppHTOPHil Me30-
30/ICKOT0 3Tarna MarMaTi3Ma H Ha BO3MOKHYIO CBf3b C IOCJIEIHAMH
KHHOBAPHOTO OPY/IeHEHHH .

B JKencaiickom n Tysacckom paitonax I'opnoii Hlopuu B cBsAsH C
yCTaHOBJIEHHEM HHKHEIOPCKOTo Bo3pacTa yIVIEeHOCHOH TOJIILH lecya-
HHKOB H KOHIJVIOMEpPaToB (paHee OTHOCHMOif K mepmo-kap6ony) ompe-
AeJMHJACH HHMKHHI BO3pPacTHOH npeiea 30/J0TO-KHHOBapb-Gaput-
(TI00PHT-KaJIbLUTOBOI MHHEpaIH3alliH, HAJIOXKHBIIeCA HA HHZKHe-
lopckie noposbl. OTHoulenwe cofepxanus cepebpa K 30J10Ty Tam
pocraraer 7 :3nporus 3:7 u 1:9 B Gosee JpeBHHX MeCTOPOKIEHHAX
storo xe paiiona (lllep6akos, 1959). B Tyse, Takxe B yr/ieHOCHBIX OT-
JIOMEHHAX 10Phl, 3aJeralolliX B NpHPasJoOMHBEIX rpabeHax B JojuHe
p. Kapra, no nauseim M. M. CeneaneBa u A. M. Mrommna, ormeua-
eTcs CBHHIOBOE OpyJeHeHHe, COMYyTCTBYeMOe B MepBHYHOM OpeoJe
paccesiHHSI Me/blo, LHHKOM ¥ MojuGaenom (Imutpues, 3vikos, Kasi-
posckuii, Illep6akos, 1963).

Jlasi 3HaunTesbHOrO uMcaa pygponpossienuit Kysueukoro Aua-
tay u ['opnoro Aaras (cM. ta6a. 13, 15) ycranaBauBaercsi npHcyTCT-
BHE CBHHLA C H30TOMHBIM COCTABOM, OTBEYAIOIUHM CPEJAHHM 3HAYEHM-
SIM CBHHIOB a/ILMHUICKOI 31m0xu ckaaayatoctd. OcobeHHo BakKHO OT-
METHTb, UTO BO BCEX CBHHIOBBIX PYIONPOSBIEHHAX, TArOTEIOUMX K
Kypaiickoii 3one prytuuiXx Mecropoxzenuit (Mpbucry, b. IuGers,
Kok-Caunp; Kpacuoropckoe pTyTHOE MECTOPOMK/IEHHE), TPHCYTCTBYIOT
CBHHIBI C H30TONHBIM COCTABOM, OTBEYAIOUHM aJbIUHCKOMY BO3pa-
cry. B pyrax Kbi3blIuHHCKOrO pylonposiBjeHHs Hapsily ¢ aabnuii-
CKHM CBHHIIOM MPHCYTCTBYeT H repuuHckuit. A. A, TeuuHCKHE H
B. H. Corunkos (1960) ormevalor GoJjee panHee OT/IoKeHHe TajeHu-
Ta CPABHUTEJILHO C KHHOBAPhID HA BCEX PTYTHBHIX MeCTOPOMKJIEHHAX
Kypaitckoii pryTHoil 30ubl. B 370ii cBA31 M nosyuatomuecs: MOJIOAbIE
wH(ppLL Bo3pacTa Mo Jaikam Jamnpodupos, pacnojoxKeHHbIM B 10-
JISX PTYTHHIX MecTopoxjenuit (233, 169, 172 man. net), MoryT He or-
BeuaTh JIeiCTBHTeJILHOMY HX Bo3pacTy, a XapakTepH30BaTh OMOJIO-
JKeHWe MoJ| Bo3jelicTBHEM THApoTepMalbHLIX nporecco. Keratu na-
MOMHHUTb, 4To A8 nopo ITpurenenkoro paiiona HaMu OLIIO NOTY4EHO
GoJiblloe YHC/I0 3HAUeHHIT BO3pacTa B TOM JKe BPeMEHHOM HHTepBaJe.
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Hzoronusit cocras
1 BOZPACT CBUHUOB MOIUMETAAIMICCKUX M KOJIUE JaHHbIX
Mecroposkennii Pyauoro Aaran

[Tonumerannueckue Mecropoxkienusi Pyanoro Antas pasmelue-
HBl BAOAb [IpHHPTHINICKOM JHHEAHOH TEKTOHHYECKOH 30HLI CMATHA.
Bce MecropoKenusi 0CHOBHOTO METacOMaTHYECKOro THNA CTPaTHIpa-
thHyeckH pacnoJiaraloTcs B HHXKHeH YacTH paspesa CPeHero JeBoHa.
Toabko pyast HukosaeBckoro mectopoxjaeHusi npuypouensl K -
(y3HBHO-CJAHIEBBLIM TIOPOJAM BepXOB Cpe/HEr0 H HH30B BEpXHEro
JleBoHa. XapakTepHoil 0COOGHHOCTLIO ITHX MECTOPOMKIEHHH sBAseT-
Cfl NPHYPOYEHHOCTh K TOJIULAM, CJIOXKEHHBIM NepeMerKalouiiMucs
KUCJIBIMH aipysHBaMH, Tydamu, CyOBYJIKaHHYECKHMH TeJfaMH KBap-
1eBblX anbonrodupos, nopduponos H nopQHPHTOB, aJ1eBPOJHTAMH
H peke M3BECTHAKAMH.

[Mosmmerasnyeckie Mecropoxienns Pyanoro Anras charaior
PsL Y3JIOB, pacroJiaralomuxcs Ha KPLUIbAX aHTHKJIWHOPHBIX CTPYK-
Typ. Tax, MecTopo/ienus 3SMEHHOrOPCKOTro PYAHOrO MOJIS HAXOAAT-
csi B CEBEPO-BOCTOYHOM Kphuie AJefickoro anTHK/AMHOpUS. OHK TpH-
YPOueHHI K mopoaM JnGo HHxKHero JieBona, Jubo cusypa. B cocrase
Afpa AHTHKIHHODHA HMETCH KaK rpaHuTOMALl AEBOHCKOTO KOMII-
JIeKca, TaK H HHTPY3HBHBEIE NOPOABI TepPUHHCKOTO BO3pACTa.

3bIpAHOBCKMH PyAHBIH y3eaq no cpaBHeHHIO ¢ JIeHWHOropckuM
OTJIHYAETCH CJIOXKHOH JAMC/IOLHPOBAHHOCTBIO AHTHKIIHHA/IBHON CTPYK-
TYpPHl CHIAaralomyx ero AeBOHCKHX mopofi. JleHuHoropckoe pyaxoe
noJjie M ¢ cepepa, M ¢ 1ora obpamMJIeHO MACCHBAMM IPaHHTOH/IOB JIGBOH-
ckoro Bospacra. B 3bIpAHOBCKOM paiioHe HHTPY3HH JEBOHCKOIo BO3-
pacra oTCyTCTBYIOT. 3eéCh PasBHTHI HHTPY3HH IepPMCKOro Bo3pacra,
ornocumsle JI. M. 3parunuessiv (1965) k amewHOropcKkomy, Kai-
GuHCKOMY M JIeHHHOTOPCKOMY KoMIuiekcaM. PasMelienne MecTopox-
Jennit 3pIpAHOBCKOrO paiiona no paspesy nokasano Ha puc. 8.

[ToMHMO OCHOBHBLIX MECTODOXJAEHHH MeTacoMaTHYeCKOro THMa B
npefesax Pyanoro Anrasi uapecTHb Gosiee MeJTKHE — XKUJbHBIE Me-
CTOPOXKJIeHHA, NPHYPOUeHHBIe K 30HAM JApobaeHus. Pacnonaraiorcst
OHH B PasyIHYHBIX CTPYKTYPHBIX Taycax.

Mecropoaaenua ITpunpToiniba no cpaBHeHHIO ¢ JIEHHHOTOPCKHM,
SLIpSHOBCKEM H 3MEHHOrOPCKHM PYAHBIMH y3JaMH 10 CBOEMY Xa-
pakTepy crodAT O/HKe K YPaJIbCKHM KO/YelaHHBIM MeCTOPOK/IEHUAM.
s Ipuupreiickoit 30HB XapakTepHo npeobaajiaHue Kojauenad-
HBIX Y/ HaJ MOJHMeTa/JIHYecKHMH. B HeKOTOPLIX MeCTOPOKACHHSAX
OTYET/IHBO MPOABJIEHbI IIPOILECChl CKAaPHHPOBAHMS, HO HEMOCPE/CTBEH-
HOI CBA3H MOJHMETA/NIHYECKOrO OpYAEHeHHA CO CKapHAMH He oTMe-
yaercs, H mpocTpaHcTBeHHo ob6a THna oOpliHO pasobllleHbl B Npeje-
Jax ofiHoro M Toro ke pyasoro moas (lopxescknit w 1p., 1955).
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Puc. 8. Crparurpaduuecknii paspes 3nIpAHOBCKOrO pyAHOTO paiiona W pasme-
IIEHHE B HEM NOTHMETATIHYECKHX H MERHLIX PYAONDOABJIeHHIL,

I — Yynonckoe (Cu), Papuwmnickoe (Cut), Bepeaosckoe 11 (Pb, Zn); 2 — [lyranuesckoe
(Pb, Zn), Komcomoasckoe (Pb, Zn), Caxaesckoe (Pb, Zn), IlpasoGepesonckoe (Pb, Zn)-
laGpueasckoe I (Ph, Zn), FaGpueabckoe II (Cu), Bepesosexoe (Cu); 3 — Aaekcaufpos,
ckoe (Cu), Bepesosckaa wroasnfi (Cu): 4 — 3upsanosckoe (Pb, Zn), I'pexosckoe 1 (Pb-
Zn), I'pexosekoe IT (Pb, Zn), Camaesckoe I (Pb, Zn), Cuernpescroe (Pb,-Zn), Boratmpes,
ckoe (Pb, Zn), Jlapuxuuckoe (Pb, Zn), Ilepeacaasckoe (Pb, Zn), Jlecuoe (Pb, Zn), Oco-
ynxuuckoe (Pb, Zn), Cayuaiinoe (Pb, Zn}; § — Yepkacosckoe (Pb, Zn); 6 — MaJjieeBcKoe
(Pb, Zn), Ilaatosckee (Pb, Zn), Turuuckoe (Pb, Zn), Turuncko-Bepesosckoe 11 (Pb, Zn)
Turnncko-Bepesonckoe TIT (Pb, Zn); 7 — Kpectuvanckoe (Pb, Zn); 8 — MamohToRCKOE
(Pb, Zn); 9 — Ilapurauckoe (Pb, Zn), Cunosepckoe (Pb, Zn),
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MecTopox/lenns 3Toil 30HBI pacloJaraloTcs Takike cpeji JeBOHCKHX
OTVIONKEHHH.

BepxuenaJeo3oiickuii Bo3pacT [oJHMETaJNIHYECKOro OpyjeHe-
uusi Pyguoro Aarast e Bui3eiBaer comuenuii. Mmeiomnecs pasuo-
rJIaCHs B OIEHKE BO3PAcTa OTHOCATCS K PasHbIM B3IJsJaM HA CBA3b
OpyJleHeHNsl ¢ HHTPY3HBHBIMH Komiiekcamu. Onuu ucc/efoBate
NOJHMETaTTHIECKOe OPYAeHeH e CBA3LIBAIOT CO 3MEHHOTOPCKHM KOM-
IJIEKCOM Opy/ieHeHHs M CuHTaloT GoJjiee peBHHM, YeM pPelKoMeTa/Ib-
Hoe opyjenenue. [Ipyrue, no-sBuaumMomy, 6ojiee 06OCHOBAHHO CUNTa-
10T, YTO [OJHMeTaJJIHYeckoe opyAeHenne MOJIOKe He TOJIbKO 3MeHHO-
rOpckHX, HO H KanbuHckux rpanurtos. Tak, A. K. Kaionos (1954),
paccmaTpuBas OCOOEHHOCTH MOJHMETaJJIHYeCKOro OpyleHeHns 3bl-
PSAHOBCKOTO pafioHa, YCTaHOBMJI, 4TO HApOTEPMAaILHBIH Npolece,
B KOHEYHYIO CTaj{HI0O KOTOPOro CHOPMHPOBAJINCH pPyjHble 3ajexH
SLIPSHOBCKOTO  MECTOPOXKIEHHSA, SBHO HAJOMeH Ha CpeiHe]leBOH-
CKHe NOpoJbl, a4 CaMH TOJILH A0 3ITOrO NpeTeprneH CK/JIaauaToCTb.
K raxomy xe BuBony npuuyd B. A. Kum (1957) u JI. I1. 3paruu-
uee (1965). Ilo paunwim J1. M. 3Bsirnuuesa, cBssb pya 3bIpAHOBCKO-
ro MeCTOPOHACHHA CO CPEAHEAEeBORCKHMH BYJIKaHOTEHHBIMH NOPO/a-
MH fIB/ISieTCA TOJIBKO IPOCTPAHCTBEHHOMH, 110 BPeMEHH Ke opyjene-
HHE 3HAYHTE/TLHO OTAe/IeHO OT(HOPMUPOBAHUSA CPeHEEBOHCKH X TOVIIL,
YuuThiBas, UTO MECTOPOMKJAeHHs 3bIPAHOBCKOTO paiioHa JOKa/n3y-
10TCA Kak B GoJlee JApPeBHHX, TaK H B GoJTee MOMOABIX, 4eM CpelH#i
JeBoH, nopozax, JI. M. 3BArunIL e npuXoAHT K BBIBOLY, UTO BMellla-
IOMUMH JIT1 Py MOPOAaMH CIYKHT BeCh CJIOMKHBIH KOMIJIEKC BYJIKa-
HOTE€HHO-0CA04YHBIX H HHTPY3MUBHBIX MOPOJA, HAUHHAS OT HHMKHETO
najieo3os 10 Kapbona Br/ountensyo. Meenegosateqn M. I'. Xuca-
MmytauHoB (1955), JI. I'. Hukuruna (1957), ®. K. Munyaun (1958)
MOBCIO/ly oTMeyaloT Gojiee MOJIO/I0H BO3pacT pyAd MCe OTHOLIEHHIO K
sMetnatoum nopojam. 3.B. Cunopenxo (1956) ykasaia na cyuiectso-
BaHHE CTPYKTYPHOIl CBSI3H B COBNAJZEHHH MECTONOJIOMKEHHA JaeK
OCHOBHOT'O COCTaBa, SIBJISIOUMXCS CaMbIMH MOJIOJABLIMH HHTPY3HBHBIMH
00pasoBaHUsAMH, C PYAHBIMH KH/JAMH, HA NPHYPOYEHHOCTH PYAHBIX
NPOXKJIOK K 3ajbbaniaM NuabasoBuix jJaek ¥ Ha obpasopaHue pyi-
HBIX OTOpoYeK BOKpYT amogus. Bo mMHornx mecrax elo nab/0/1a/ioch
nepeceyenne KBapUEBBLIMH KH/JAMH C MOJHMETA/JIHYECKHM OpYy/eHe-
HHeM Ka,iI6HHCKHX rpanuToB. B TurepenkoM Geske CBUHILOBOE OPY/IE-
HEHHE BCTPEUEHO B KCEHOJIHTEe MPaMOpPOB CPelH KaJOHHCKHX IpPaHH-
toB. M. I'. XucamyrauuoBeim (1955) ormeuen ToT dhakt, 4TO B
3BEIPSAHOBCKOM PpaioOHe MOJMMETaJIHYeCKOoe OpyAeHeHHe He TOJbKO
Ha/I0KE€HO HAa OPOTOBHKOBAHHE, CBA3aHHOE CO 3MEHHOTOPCKUMH IPaHu-
TAMH, HO OHO MOJIOKE H KaJHEeBOro MeTacoMaTo3d, o0yC/IOBJIEHHOIo
BO3/JieiCTBHEM Ka/JIOGMHCKHX rpaHuToB. Bee sTH janmnbie, KaK yKasbl-
Baer B. Il. Hexopowes (1958), a takxe MartepuaJ/bl, CBHETE/IbCT-
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- ByIOLLHE O TOM, UTO peJKoMeTa/JbHoe opylAeHeHHe AJITasg TeCHO CBA-
33aHO C rPaHHTaMH KaJOHHCKOro KOMIJIeKca, Mo3BO/ISIOT C/e/1aTh Bhl-
BOJ O MOCTKAJOHMHCKOM BO3pacTe MOJHMETATHYECKOTO OpYAeHEeHUH.
IToka Her naHHBIX, 4T0ObI CBSA3LIBATH pyAnl Pyanoro Agras ¢ KakH-
. MU-JTHO0 KOHKPETHBIMH HHTPY3HAMH WK 3¢xpy3HBaMH, TaK KaK Pyabl
. 8/ech ABJIAIOTCA CAMBIMH MOJOILIMH oOpasoBanuAMH. MokHO npe-
| moJarath, 4TO, Kak>sTo ObuTo mokasano Bblie Aast [opuoro Asras
IPH PACCMOTPEHHH TeHeTHYECKHX CBfA3eil H BO3pacTa PTYTHOTO H HU3-
. KOTeMIIepaTypHOro MOJHMETa/JIHYECKOTO OpY/eHeHHH C Y4YeToM
- BblleynomMsHyTHIX ganubix 3. B. Cujopenko, noadMeTasid-
- yeckoe opyaenenune Pyanoro Aaras HaXouTes B ompefesieH-
HbIX TEHETHYEeCKHX CBH3AX C Ma/bIMH HHTPY3HAMH OCHOBHOTO CO-
CTaBd, 3aBepIUABIIMMH [MO3JHErepUHHCKHI 3Talm  MarMmaTusma.
- K 31HM XKe BbIBOJaM NPHBOIHT H PacCMOTPEHHE Pe3yJ/ILTaToB aHaJIH-

3a M30TOMHOrO COCTaBa CBHHUOB H3 pasHbIX THIOB pyaA Pynuoro Aj-
Tas (cM. Tabi. 21, gaanble KoTOpoil ony6/1MKOBaHbl B pa3Hoe BpeMs
- A. I1. BunorpanoesiM ¢ corpyannkamu (1955, 1957). Hamu 3tu pau-
_ Hble JIONOJTHEeHBI PACYeTOM BO3pAcTa CBUHIA MO OT/AEMbHLIM H30TOIM-
HBEIM OTHOMmeHUAM), B Tabn. 22 npusegeHbl RaHHBIE 10 H3QTOMHOMY
COCTaBY CBHHIOB M3 PYA KO/JYEJAHHBIX MECTOPOXKJIEHWH lPylmom
Aunrrast (Bunorpagos n ap., 1958). Ha puc. 9 u 10 nokasans usoron-
Hble KOHTYPHl AJ18 3THX pyA. M3 NauHbIX M1 noquMerasyIHYecKHX
pya (em. taba. 21 u puc. 9) BHAHO pas/iHuHe H3OTOMHOrO COCTaBa
CBHHIIOB OT/IeJILHLIX TPYIMI MecTOPO:K/eHHIT B 3aBHCHMOCTH OT MpH-
 HAJJIEKHOCTH HX K OMNpEe/eseHHBIM reo/IOPHYeCKHM CTPYKTYpaMm —
€ OIHOH CTOPOHBI, CBHHIILI 3HIPAHOBCKOTO H JPYrHX MECTOpPOMKAeHMH
sToro paiiona ¥ [Ipuuprhies, a ¢ Apyroii,— cBuHIM JlenuHorop-
CKOro H 3MEHHOTOPCKOIO MECTOPOIeHHH ¢ GOJIBIIHM cojepKanneM
PaJAHOreHHBIX CBHHLOB. B TO 3Ke BpeMsi H30TOMHBIA COCTaB CBHHIIOB
MeCTOPOMAEHHIT #HJILHOIO THNA NPAKTHYECKH OJMHAKOB H He 3aBH-
CHT OT reorpalHyeckoif, reoJJorHYeCcKOd U T. M. NPHHALJIEKHOCTH,
OTBEYasi H30TONMHOMY COCTaBYy CBHHLA 3bIPSHOBCKOTO MeCTOPOIKJE-
HHA (cM. pue. 9). Oanoo6pasye KUJIbHBEIX CBHHIOB YKA3bIBAET Ha OJi-
. HOPOAHOCTh HX MaTtepHHCKoro oyara. OHH SIBJISIOTCS IPOH3BOAHBIMH
' oJiHOTO ucTouHHKA. O6IIHOCTh HX cocTaBa CO CBHHIAMH 3HIPSHOB-
ckoro mecropoxaenus, no A. I'l. Bunorpaznosy (1957), naxoaut ceoe
o0bACHEeHHe B 3aBHCHMOCTH H30TOMTHOTO COCTaBa OT BO3pacTa BMella-
IO X HIH MOACTH/IAIOMKX MOPOX A GoJiee KPYMHBIX MeCTOpoXKie-
HHf, Ile OpyAeHEHHIO MpeIlIeCTBOBAJa THAPOTEpPMajbHAs Ipopa-
Gorka Goabmux Macc mopox. Hameuaiomasicas Koppensiuusi cocrasa
CBHHIIA METACOMATHYECKHX MECTOPOKIEHHH ¢ H30TOMHLIM COCTABOM
CBHHIIA COOTBETCTBYIOMMX I'PAHHTOHIHBIX mMopoj (tabu. 23) # QTCyT-
CTBHE TaKOil KOPPeJSALHH Y CBHHIIOB JKH/JIbHBIX MECTOPOXKIEHHH, MO
muennio A. 1. Bunorpanosa, mo3Boasiior npenosarars, 4ro otTjene-
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Peayasmaiel AHAAU3A USOMONHO20 COCMABA CEUHI 08
(no dannsim A. I1. Bunoepadosa u

HsoTtonumil cocran

= AN T XapakTepHCTHKA MaTepHana,
; reoJJOrHueckKHuii Bo3pacr P20 Ph:0s Pho? Ph2os 3
1{CokombHoe 1,202| 27,64| 20,81| 50,35
2|¥enenckoe 1,250] 28,31| 20,88 49,56
3|/Tennnoropckoe 1,296 29,12 20,65| 48,93
4|3aBoanHCKOE MaccnBHag rasennrToBas pyaa| 1,371| 25,65| 21,25 51,82
B nopofax C;
5|3mennoropckoe |BaputoBas xuaa ¢ cyashuaa.
MH B KBapUHTax Cpeid no-
poa Iz 1,371| 25,44 21,64| 51,56
6 » Pynul 3agnerdaior cpeas nopoa s
Cokonpnoe [aneHuT H3 KBapuUeBHIX KH-
7 JOK B cyibHIHON pyne
cpenn mopon [z 1,354 25,03| 21,32| 52,30
8 3aponnncKoe ToHkle JHH30UKH TaJeHHTa
9 » KpynrosepHHCTHI rajieHHT
10|Puynepckoe Cnaomnas cynbuanas  pyaa
B nopofax s 1,361| 24,85| 21,50 52,29
11K yprasusnckoe ,352| 24,69| 21,33| 52,62
12|Jlasypckoe Cnjiomwnas pyia B XJOpHTO-
BBIX CJIaHIAX
13|/Tensinoropckoe |Pyasl 3aneraioT cpein mopoj
2
14|Puanepckoe Llepyceur 1,371 24,90 21,60 52,12
15|Hukonaesckoe [CijiomHbbie pyAsl B nopojax
: Hogv n [s
16|Benoycosckoe  |KpynHo3epHHCTHIH rajeHHT B
nopojax
17|3mpsHoBcKoe Fanennt B noponax s 1,375 24,73| 21,98| 51,92
18|T1aperruno IlpoxuaKkH TrajeHdTa B 30He
KOHTaKTa  nophHpHTOBOI
nallKH W I'paHOIHOpPHTA OT
Ci 20 G
19|Cemenonckoe MaccuBras cyabhuinas pyna
cpenn nopon o
20|Hukonaesckoe |[aneHdaT B3 JaliKu niardorpa-
HHT-10PHHPOB 1,378| 24,71 21,70| 52,21
21|3asonuncKoe MenkosepHACTBIH rajIeHHT
22|3nipAHOBCcKOEe  |MenKosepHHCTEIE DYABI B IO-
posax [ 1 392| 24,94| 21,61| 52,06

23 »
24|Ywk ynreiickoe

25| Moaroe
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IMpoxuakn KBapua ¢ cyabgu-
naMmu B nopofax s
laneHuT B XKHJIKax cpefl H3-
BECTHSKOB [[

[anenuT B KBapleBoil XKHje B

nopoaax Cp

TaGauima 21

us eansenumos mecmopoderuti Pydnozo Aamas
op.—1952; 1955; 1957)

HsoTonkbe OTHOIEHHS

Boaspacr, MJaH. JeT

Ef pbto7 Pbos T pper T ppate T ppaor T ppos
Pb™ Po Pbi Phwe Ph Pbi PbE
23,00 | 17,32 | 41,9 il £ 2 LS
22,65 48,71 39,65 - — —
22247 | 15,03 | 37.75 i 2 3, 550
18,65 15,50 37,80 — 199 1500 540
18,55 | 15,78 | 37,60 | 280 250 2 e 630
18,53 16,03 39,34 - 270 — =
18,52 | 15,78 | 38,70 | 300 270 3 70
18,51 15,55 ST — 280 1300 590
1848 | 15,72 | 38017 i 300 Gl 340
18,26 15,80 38,42 510 450 = 200
1826 | 15.78 | 38l92 | 4® 450 % e
18,26 15,74 37,93 — 450 — 480
18,22 15,76 38,94 — 470 o —
18,16 15,75 38,01 520 510 —_ 420
18,05 15,83 38,29 — 580 — 280
17,99 15,66 38,05 540 620 650 400
17,98 15,98 317,75 900 620 == 550
17,98 15,56 37,20 430 620 1250 840
17,95 15,50 37,09 380 640 1500 900
17,94 15,75 37,90 680 650 —_ 480
17,94 15,36 87,09 200 650 1900 930
17,92 15,53 37,40 400 660 1400 75Q
17,92 15,48 37,69 380 660 1560 59)
17,91 15,47 37,57 380 660 1600 650
17,88 15245 37,60 370 680 1650 640

/s 13 3axas N 2867
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Ta6anuna 21 (oxonuanue)

H3oTonusie OTHOmMEHHS

Boapacr, MaH, Jer

Hsoronnauit cocras
B APAKTePHCTHKA MaTépuana,
; Mecropoxpenue xlg’eo;oz!}nqecxnﬁ Boag.ac'r pbot | ppws | ppmr | ppaos
26 |npanoBckoe  ([aneHHT W3 KBapuepoil MBI
cpean mopoy s 1,395| 24,94| 21,60] 52,07
27 » Cnaownas pyAa B nopojax s
28 » Kpynnosepructsiii rajenat s
- nopoaax [l
29 |Mypannuesckoe THe3fa ranesnrta B KBapHeBoj
Kue cpean nopof Cp
30 |3eipsnosckoe  |KpymHoKprcraminuecknii ra-
JIEHHT B mopoaax [ 1,391] 24,83] 21,66) 52,16
31 |Mapurauno [TpoxXuJKH rajleHuTa B S0He
KOHTAaKTa Aaiik# nopdupu-
Td M TPaHOJHOPHTA OT
Ci o G
32 |CemenoBckoe Kpynuoaepuuersiii ranennt
cpenn mopox Jls 1,418] 25,32 21,77] 51.49
33 |3eipanosckoe  |Cynpduin B cepHIHTO-KBAp-
1eBOil mopoje
34 » BkpanusensocTs B MHKpOKBap-
IHTe
35 |Yenenckoe MejtkoseprucTast pyAa B BHe
MNPOKHJIKOB B nopojax [
36 |I'pexopckoe l'[po;xmjﬁosu& PyARl B cJaaH-
uax o
37 |3mpsanosckoe  |BkpamieHHEe pyjsl B cepHIn-
TH3HPOBAHHLIX caauiax [1,
38 » Cunomnas cynsduinas pyia
cpein mopof s
39 » TIpoKAJIKH PYABL B CEPHILHTO-
BHIX nopofiax [
40 |Inesckoe OpyseHenne B u3secTHsakax JI
41 |TlyTunuesckoe |Bkpamieunst B CepHIATO-KBAp-
nesoil nopoae s
42 |3sipsinockoe  |Bkparnitenne B MUKPOKBApILHTe
43 » Pynn B xmoprTosoit nopofe Oy
44 » MegkosepuucTass pyfa cpenu
nopop I,
45 |BepesoBckoe CanenntT u3 pyas cpelln nopos,
1
46 |Tlyrnuuesckoe |JIHH30MKH K NpOKAJKH Mej-
KO3CPHHCTOH pyABI
47 |Bpipsinosekoe  [TIpoknaky MEJIKO3ePHHCThIX
pYA B mopojiax o =
48 |Tyrunnesckoe |TIpokuiK CyanduioB B mo-
ponax s 1,382| 24,46 21,50] 52,65
49 |3mpanosckoe  |KpymHoKpucradmmueckuii  ra-
JIGHAT 1,411] 24,93 21,59] 52,07
50 |3onorymmunckoe |Tamennt cpems mopod e 1,392| 24,50f 21,36] 52,75
Cpenunee no 1 rpynne (Ne 4—134) 1,361) 25,13 21,41| 52,12
Cpexnee no 2 rpyane (Ne 14—444) 1,399] 24,83| 21,64] 52,15
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Pb*® o Pbeos Tppwr Tppses Tppwr Tppae
Po® | Pom | Pow To Ph To® P
17,88 15,49 37,33 420 680 1500 780
17,87 15,42 37,47 330 690 1750 710
17,87 15,44 37,79 370 690 1700 550
17,87 | 15,39 | 37,62 300 699 1800 630
17,85 15,54 37,50 500 700 1350 690
17,85 15,44 37,25 380 700 1700 830
17,85 15,35 37,30 270 700 1900 780
17,84 15,46 37,47 410 710 1600 710
17,83 15,47 37,59 450 710 1600 650
17,82 15,26 37,55 160 720 2100 670
17,81 15,39 37,65 340 730 1800 610
17,80 15,38 37,25 340 720 1850 830
17,80 15,41 I, 34 480 720 1750 770
17,79 | 15,39 | 37,50 370 740 1800 690
17,79 | 15,40 | 37,61 390 740 1750 630
17,79 15,56 37,94 570 740 1250 460
17,78 15,39 37,60 380 750 1800 630
S Wi 15,40 37,32 390 750 1800 780
17,76 15,34 37,35 320 760 1950 770
A7, 78 1 45,57 | 87,70 610 760 1200 590
17,75 15,52 38,02 550 760 1400 420
17,70 15,21 37,04 190 790 2200 940
17,67 15,30 36,90 340 810 2050 480
17,60 15,35 37,90 460 860 1900 480
18,42 | 15,74 | 38,35 320 340 = 240
16,84 15,49 37,56 450 710 1500 670
3 13+ 181
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pp208 t 1
- pp2o%
39,0
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375
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pp204
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Puc. 9. MI30oTonHbIe KOHTY PhI /15 MOJTHMETAN-
JIHYECKHX MecTopoxaennii Pyanoro Ausras.

I — JlenuHoropckuit paitos,

II — Tlpaupreim-

ckad 8owa, I1I — 3pmpanosckuil pajion, IV —
uecropo:xnennﬂ JKHJBEOrO THITA ¥ B 30HAX J(pOG-
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JIeHHS HS a100HX pafic HOB.

HHEe CBHHI@ NPOHCXOIHJIO C
pasHbIX ypOBHE} MarMaTuye-
ckoro Oacceiina. CHJIbHO
KOHTAMHHHPOBaHHEIE BepX-
Hue obnactd OacceliHa, B
KOTOPBIX, BEDOATHO, CKalJIH-
BaJIHCh 6OJBIIHE MacChl pyl-
HBIX KOMIIOHEHTOB, OTAEJAIH
nocJse/une COBMeCTHO ¢ 60/b-
IIHMH  KOJTUYEeCTBaMH  (WIIOH-
JoB H rujpporepMm. CBuHeIl
KHIBHBIX  MeCTOpOK/JeHHH,
BO3MOMKHO, IIPOMCXOJUT C
Gonee rayOOKHX ypOBHeH
PerHoHaJbHOIo MarmaTHye-
ckoro Daccelina, Tle ycpel-
HEeHHEe cocTaBa CBHHIA OBLIO
GoJiee COBEPILEHHBIM H BJUS-
HHE aCCHUMM/IAUMM CBHHIUA,
MOOHJ/IM30BAHHOTO H3 BMe-
HIAIONIMX TMOPOA, He BhI3HI-
Ba/jio Auddepennuaiyy ero
CoCTaBd.

Becema unTepecHbie JaH-
HblE MTOJTyUeHbl NMPH aHaJH3e
cocTaBa CBHHUA 3aBOJHH-
CKOro MecTopoxienus. M3
yeThipeX UMEIOIUXCH aHaIH-
30B IIO TPeM II0jIyyeHbl 3HaA-
yeHHs COCTaBa, BecbMa 0/11M3-
KHe JIPYT JIPYTY ¥ OTBeuaio-
1ue B 00LIEM COCTaBY CBHH-
uoB  JlenuHoropckoro H
3MeHHOrOpCKOro pyAHBIX y3-
JoB. YeTBeprhlit ke aHaIH3
CXOIEH € COCTaBOM CBHHILA
3BIPAHOBCKOIO MeCTOPOXK/e-
Hus. B opsom ciayuae amna-
JH3HPOBAJICS  CBHHEL H3
MacCHBHOI FaJeHHTOBOI Py-
Jbl M3 pa3fyBa OCHOBHOIO
pyAHOTro Te/a (M30TOMHEIH
cocTaB upnPb“““* 1: Pp20e=

= 18,65; ~ Pb¥" = 15,50;



Ta6auma 22

Haomonwoul cocmas csunyoe us pyd Koaxedanumx Mecmopoycdenud Pydnozo
Aamas

Haoronauit cocras

MecropomacHie, XapakTepACTHKA mpOGH Pb®s | ppor | ppws | pper
Pb#t Pbt | pPp2os | phms

Benoycopckoe, XaapKonnpuToBast pyAa co cae-

PHTOM H NMpHMechbioTajeHuTa . . . . . . . .| 18,08 | 15,62| 37,99 0,864
To e, KoJuelaHHO-NOJHMETa/IH4eckass pyaa | 18,05 | 15,73| 38,07| 0,871
» KoJ4e/laHHO-TIOJInMeTa/linYecKast  pyaa | 18,05 | 15,73| 38,02( 0,871

» MHPATOBASL PYAa co chajJepuToM H pH-
MEchio xanmKonupWra . . . - . . . .| 18,02 | 15,71 37,98 0,872

» NHPHTOBAsT PyAa co cajepuToM, Xajb-
KOMHPHTOM H TrajesdToM . . . .- . .| 17,95 | 15,65 38,02/ 0,872

» MHPHTOBAs PyAa co chaiepHToM, Xallb-
KONHPHTOM H TAJEHHTOM . . . . . . . (17,92 | 15,63 37,67 0,872

SbIPAHOBCKOE, MEJKO3EpPHHCTAs MOJHMETAJIHYe-
ok ST T AR S IR el o L 17,92 | 15,53| 37,40/ 0,866
Hogo-Bepeaosckoe, chaneputosas pyaa . . . .| 17,92 | 15,60 37,75 0,870
To xe, chaneprroBas pyfa. . - « » « « - « . 17,92 | 15,61) 37,82| 0,871
»  MeJHO-THppOTHHOBag pyAa . . . . . . .| 17,89 | 15,60| 37,88 0,872
» WHPRTOBAR SPyAa e s 1he o iyl sy 17,89 | 15,60| 37,80/ 0,872
Bepesonckoe, npoxuak# nuputa ¢ Marnerarom | 17,89 | 15,67| 37,98 0,876
BaBHJIOHCKOE, MHPPOTHHOBAS PYAd . . . . + . . 17,89 | 15,56 37,70| 0,869
To %e, xaIbKOMUPHTO-NHPpOTHHOBAs pyAa . . .| 17,86 | 15,48 37,64 0,867
Yynak, chajepur ¢ xampkonmpuroMm ., . . . . .| 17,86 | 15,52| 37,67 0,869
Hoso-Bepesosckoe, nuprtosas pysa . . . . . .| 17,86 | 15,62| 37,87 0,874
To e, NHPHTO-NHPPOTHHOBAA pyAd . . . . . 17,86 | 15,66| 37,80 0,877

Bepesosckoe, npoxuake nupportuHa ¢ rasenurom| 17,83 | 15,58| 37,77| 0,873
Byxrapmunckoe, xanskonuparo-napurosas pyaa | 17,83 | 15,49( 37,56/ 0,869
3HIpsAHOBCKOE, XaLKOMHPAT . . . - . . . . . .| 17,80 | 15,49| 37,70 0,870
To e, BKpansennas nojuMerainHueckas pyaa | 17,78 | 15,39 37,60 0,867

»  MeNKO3epHHCTas MojAMeTajumueckas pyda| 17,76 | 15,34/ 37,35 0,863

»  Gaexkaas pyAa M3 ksapueBoft xuaw . . .| 17,76 | 15,47| 37,63 0,871
D TCIEC v ot e e e o sis s 17,90 | 15,58| 37,87| 0,870
Cpefunil H30TONHBIA COCTAB CBHHI(A COOTBETCT-

BYeT BOSPACTY B MAH, JIET . . « . « « « o+ « 670 | 1150 | 490 | 520

Pb*® = 37,80), B ApyroM — H3 JIHH30YKH B XJOPHTH3HPOBAH-
HBIX TIOPOJIaX W3 nepexuMa Toro e pyiuoro teqma (Pb*® = 18,51;
Pb* = 15,55; Pb*® = 37,71). Haxkoneu, moasepramcad aHa-
JIH3y TaJeHHT M3 MapajiebHOrO PYAHOTO Teja, IpelcTaB/IeH-
HOTO MPOMXKHUJIKAMH Cy/AbdHIHOTO cocTaBa c npeobaajaHHeM raje-
nuta. Hcemenopanes wmryd, c/ToKeHHbIH arperatoM MelKo3ep-
HHCTOTO TaJleHHTa M Cofllep:Kaliuid pe3ko ofocof/reHHyl0 MOJIoCy
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TaGauma 23

Hzomonruiti cocmas ceuryoe us Hexomopulx nopod Pydroeo Aamas (Buwnoepa-
dos A. Il. u dp. 1957)

Hsoronuuil cocras

MecTo B3ATHA, XAPAKTEPHCTHKA NPobH Ph20s Pb? Phios Pho?

Ph® | Pb | Pow | Towe

I'. CuBosepko, p-H IlaphirHHO, TpPaHOAHOPHT NOCT-
HESEHCNOTD BOBDACTR 4 v s b 2 4 o5 56 17,90 | 14,90| 37,40| 0,832
I'. Pesnioxa, p-H 3BIpSHOECKa, KBapleBHl a/ib0H-
TopHp MAacJAHCKOH CBHTH JIEBOHCKOrO BO3pac-

o N R ¥ e R 19,15 | 15,20| 37,35| 0,794
P-on JleHHROTOpCKa, TPAHHT . . + . « « « .+ - 18,82 | 15,40( 39,01| 0,818
EEOEIR D PR AT L A e e T N il e e 19,41 | 15,69 39,87 0,809
P-on 3MeHHOrOfcKa, TPaHOAHOPHT . . . . . . . 18,84 | 15,82( 39,12| 0,839
NG e S PDIHOTHODAT S 50 Lo fhs T, oy i 19,12 | 15,79| 38,89| 0,823

KPYNHOKPHCTA/JJIHYeCKOro  rajennTa. IIpH MHKpPOCKONHYECKOM
u3yueHuH ycraHoBjgeno (Bumorpajos A. Il. m ap., 1957), urto
MEJIKO3EPHHCTBIH TaJIEeHHT KOPPOAMPYET CIJIOWHYIO cdasepuToByIO

PbEGS
Pb204 \
38,0 +
15,5
i
S8 pp20e
15,0 \
175 18,0
szas
pp204 Puc. 10. Hsoronhble KOH-
370 1 TYPBI INA KOJAYEJAaHHBIX Py
i7E 18,0 Pyaunoro AnTas.

Maccy, CojlepKallylo THe3la KBapua ¥ KapGOHaTOB H OG/IOMKH BMe-
IIAIOMKX XJOPHTH3HPOBAHHBIX TNOPOA. KpYIHOKPHCTA/LTHYECKHIT
TaJIeHHT COJEPKHT TOJNBKO Pellkue BKJIIOUEHHS CHJIbHO KOPPOAHPO-
BaHHOTO cajepuTa, KBapua M 1nopoi M siBjsercs Gojiee MO3AHHM.
HsoTonusiii coctap Kpynuosepuuctoro rajenura — Pb*® = 18,48;
Pb27 — 15,72; Pb2® = 38,17, Meakozepuuctoro — Pb*® = 17,94;
Pb27 = 15,36; Pb2® = 37,09. Takum c6pasoM, H3OTOMHBIH COCTaB
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OJIHO3HAYHO NMOATBEPKAAeT HaMHuHe B 3aBOAHHCKOM MECTOPOMKACHUH
JBYX reHepauuil rajsenura. IIpy sToM cBHHel nepBoii reHepauuy,
HMesi COCTaB, aHAJOTHYHBIH COCTaBY CBUHIA XKH/IbHBIX MECTOPOXKe-
HHH M 3BIPAHOBCKOTO PYNHOTO y3/1a, HECOMHEHHO, SIBJISIETCS CHH-
XPOHHBIM ¢ moc/efHHMH. CBHHeL, ke BTOPOI TeHepalHH SBJASETCSH
NPOZYKTOM Ha/JIOKeHHOH MHHepa/H3aluH. XapakTepHo, YTo rajieHH-
Thl 3TOH MHHEpa/H3aLHH HAXOAATCS B NapareHesuce ¢ G/IKJIBIMH py-
JlaMH, aJITauTOM, PeCCHTOM, CyJ/Ib(OCOTIMHE H T. 1., 4TO cOMMKaeT HX
€0 3MeHHOrOPCKHMH MeCTOPOMKIEHHSMH, B KOTOPHIX H3BECTHHl aHa-
Jioruunble naparesesucsl (Beiiu, [Tokposckas, 1955). 9ro nossosser
JIONYCTHTh CYllecTBOBaHHEe B (OPMHPOBAHHH NOJHMETAJIHUECKHX
pyA Pyauoro Anras ModoloH cTaiud MHHEpaJgH3aiuH, o0COGEeHHO
NPOSIBUBLIEHCA HA MeCTOpOXKIeHHsAX 3MeHHoropckoro u Jlenunorop-
CKOro PaioHOB H Halle/lleii CBoe BEIpaXKeHHe B OTJIHYHOM OT JAPYrHX
paiioHOB MOJIOKEHHH H30TONMHBIX KOHTYPOB JJs 3ITHX PaHOHOB
(cM. puc. 9) ¥ NOBLIIEHHOI aHOMA/TLHOCTH COCTABA HX CBUHIIOB.

Pacuer Bo3pacra cBHHIOB (cM. Ta6s1. 21) moKa3bIBaeT, 4TO CBUHILI
JKHJIbHBIX MECTOpPOXK/eHHH 3bIPAHOBCKOrO PYAHOTO y3Ja W mepBoii
reHepalyy JApPYrHX MecTOpoIeHHit (opMHpOBAJTHCH NMPH 3HAYH-
TeJIbHOM Y4YacTHH MOOMJIM30BAHHBIX CBHMHLOB M3 TOJI[ HHAKHHX
CTPYKTYPHBIX 3Taxel (KajeloHCKoro u 0oJjiee JpeBHHX), YTO, TAKHM
o6pa3oM, CBHIETEIbCTBYET O IIHPOKOM Da3sBHTHH Ha 3THX TIJyOH-
HAX NPOLEeCccOB KOHTAMHHAIMU MarMaTHyeckoro Oaccefina nopojgamu
31X Tou. CBHHLBI BTOPOIi, 6ojtee 10HOI, MHHepaiH3auuu GoJblie
OTBEYAIOT FepUMHCKOMY BpeMeHH MX (opMHpOBaHHA. MoxKHO npej-
ToJIaraTh, YTO OHH MOOHJTH30BBIBATHCH H OTTOPTraHch B obaacti Go-
Jiee BHICOKOTO CTPYKTYPHOTO 3Taa.

Ha rpannue Pyauoro Anras u Kan6er, B6;u3u Mproinickoii 30Hb
CMfITHSI, M3BECTHO HECKOJbKO TPYNN KOJUYeJaHHO-NOJHMETa Iinye-
CKHX, MEIHBIX U MeJHO-IHPPOTHHOBEIX MecTopoxieHuit. [lia mMecto-
poxaennit nepsoro TtHna (Bepe3soBckoe, Hoso-Bepesosckoe)
M. C. Beccmeptnasn (1957) Beigensier psj ctaiuii pyaoo6pasoBaHuai—
OKHCHO-CY/IbPHAHYIO, CePHO-KOMUeJaHHYIO, MeJHO-NHPPOTHHOBYIO,
PAHHIOO OJIAMETA/IMUECKYIO, TO3/HIOK MoJHMeTa L IHYecKyl0. Hso-
TONHbIE aHAJH3bl cBHHIA (cM. TaGa. 23), 3aHMCTBOBaHHLIE HAMH H3
pa6otst A. IT. Bunorpasosa u Apyrux uccrefopateeii (1958), oxpaThi-
BalOT PyABl BceX cTaauii, Kpome mosjmeil mojmMerastnueckoif. [lo
JIAaHHEIM 3TOi PabOTHI H IO IOCTPOEHHBLIM HAMH H30TOMHBEIM KOHTYpaM
(cM. puc. 10), BHAHO, YTO CBHHEL, H3BJeYeHHbIH U3 MHPUTOBBIX, MHP-
POTHHOBHIX, ctha/IepHTOBLIX, MeIHO-IHPPOTHHOBLIX, XaJbKOMHPHTO-
BbIX M IPYyTHX PY/, HMeeT MPakTHYECKH OJAHHAKOBHIil COCTAB H OTBE-
YaeT KaK COCTaBY CBHHIA M3 TaJeHHUTOB 3THX e MECTOPOXICHHH
(cM. TaGua. 23), TaK W B 11eJIOM COCTaBY CBHHIA MEPBOH reHepaluy H3
MeCTOpOXKIeHHH NoJHMeTaTHYeckoro Tina. Ms sroro cjieayer, 4TO
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BpeMsi (POPMHPOBAHHS M HCTOMHHKH PY/JHOTrO BellecTBa JJIsi MecTo-
poXAeHHH 000HX THIIOB OBIJIH €IHHBIMH.

H3oronublii cOCTaB CBHHLOB KOTYeJaHHBIX MecTopoxaennit [Tpu-
MPTHILCKOH 30HBI BeCbMa CXO/IEH C COCTABOM CBHHILOB BepXHerajeo-
30HCKHX KOJUEIaHHBIX MecTopoxjaeHuil Ypana (tabn. 24). Hyxuo
3aMEeTHTb, YTO H30TOMHBIH COCTaB CBHHIIOB YKa3hiBaeT HA Pa3HOBO3-
PacTHOCTL KOJUEeJaHHBIX MecropoxkieHuit Ypana (Buuorpano u
ap., 1960). Bosee apeBHHE Ko/uelaHHBIE MECTOPOMK/EHHS, H3BECT-
Hele Ha OxuoM YpaJe, COOTBETCTBYIOT, BHAHMO, PaHHEKaJeLOHCKO-
My BpeMenu. OcHOBHAsi Ipynna KojuelaHHbIX MeCTOPOX/eHHil cob-
CTBeHHO Ypaja sapjsercs Gojee MoJojloii, ofpa3oBaBlieiicsi mocie
HHIKHET0 KapOGoHa. YCTaHaBJHBAIOTCA H pa3Hble HCTOYHHKH CBHH-

Ta6auma 24
Bospacm ceunyos ¥ paaa no GGHHHM WX -USOMIONKOLO COCMAGA

Hsoronuwifi cocTan
Mecropoxpaenue, T'eonoruueckuit OTHOocHTeN bHBI
ero T BO3pacT i’“' Phs? m BO3pacT
Pb% | Pp@t | Ppeos
Bepxue-Apmuan- |Monoxesepxuero (17,36 [15,45 (36,45 |Hmxuuii nameo-
cKoe, KoJue- NpoTepo305 306 (KaJeJoHH-
JIaHHO-TIOJIHMe- 1E?)
TaJTHYecKoe
Hsanosckoe, Mounoxe sBepxuero |17,24 |15,42 (37,02 To xe
KoJ4eaHHoe cHaypa
KOnyk, meano- |Monoxe sepxHerol17,48 |15,45 (37,14 »
KOJueaanHoe MpOTEPO305
Canassckoe, Monoxe Bepxuero (17,96 |15,55 |37,73 [Monaoxe HuxHe-
MeJHO-MarHe- JYAN0Y (BHAHMO, ro xapGona
THTOBOE 1— e
Ocuosnasi rpyn- [Mojoxe Bepxsero(17,73—/(15,51—[37 77— To e
Ha KoJuelaH- caaypa, mecramu|17,95 15,65 |37,95
HBIX MECTO- HHMKHETO H Cpef-
POMKACHHIH HEro JeBOHa
Koukapckoe, 30- [Monoxe unxuero (17,86 (15,53 |37,80 »
JIOTOpyAHOE Kap6ona
Cpennuil H30TONHBIH COCTAB HAXK- :
HernaJjieo3ofickoro cBunma . . . . |17,36 (15,44 (36,87
Cpeanuil M30TONMHBI COCTAB CBHH-
114 COOTBETCTBYET noapacry B
7510 P [y W R o S B 997 1680 | 1015
CpepHHii H30TONHBII cocTaB nep-
XHenajeosofickoro ceuuna . . . (17,88 | 15,56 [37,82
Cpeanunit M30TONHEIH COCTaB CBHH-
a cooraemrsye*r BO3PACTY B MJIH,
FHEEL oy e M i e S AL SR 690 1200 | 540
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na: JJIsi KajJeJloHCKHX MeCTOpOXJeHHH CBHMHell 3aHMCTBOBAJICSl M3
BepXHeJOKeMOPHICKUX ToJIL, JJIA TepUHHCKHX — H3 HHXKHenaJeo-
30HCKHX oOpasosannii. O6paitaer Ha ceOs BHHManHe 6oJblIoe pasHo-
ofpasiie CBHHLOB OCHOBHOH TPYHIBl KOJYeIAHHBLIX MECTOPOMKIEHHI
¥Ypasa, cBHAETe/bCTBYIONleE O PErHOHAbHOM Ie0XHMHYECKOM OHO-
o0pasui HCTOYHHMKA KojuelaHHoro opyleHeHus. CxoicTBO H3oTOMN-
HBIX COCTABOB CBHHIIOB TePIMHCKHX KOJHYEeNaHHBIX MECTOPOXKIeHMI
Ypana u IlpuuprhiicKoil 30HB AJTasi yKasblBaeT, MO MHEHHIO
A. Il. BunorpajoBa (Bunorpanos u ap., 1960), na HX oaHOBO3pacT-
HOCTb, HA €IHHYIO CXeMy TeoJJOTHYeCKHX IpoleccoB, (JOPMHUpOBAB-
HIHX KOJYeJaHHble MeCTOPOXKAEHHA, H Ha OLHOTHIIHOCTE HCTOUHHKOB
9TOr0 OpyleHeHHd B pasHLIX paHoHAX B NaJjeo30HcKoe BpeMs.

Wzoronumniii cocras

¥ BO3PACT CBHHLOB Me3030iCKNX MeCTOPO:KAeHHi
PasIMaHBIX PYJHBIX (opmanuii

Bocrounoro 3Jabaiikaina

Xors Bocrounoe 3abaiikaiibe 1 He BXOAMT B Npejebl paccMar-
pHBAEMOil HaMH TEPPHTOPHH, HO B CBSA3H C TeM, YTO TaM Me3030/CKHH
(lopckuii) BospacT (opMHPOBaHHS PYAHBIX MeCTOPOXAEHHH ycTa-
HAB/THBAeTCA C TOJHOH JOCTOBEPHOCTHIO, a B npejenax AJjrae-Casin-
CKOH 06,1aCTH BLIAIBJIAETCS MOJI0Aas CBHHIIOBAs MHHepaJH3allus, Mbl
COY/TH BO3MOXKHBIM H HEOOXOAHMBIM TIPHBECTH AaHHEIE 110 H30TOMHOMY
COCTaBYy CBMHIOB M3 PYAHBIX MecTopoxjeHuit Bocrounoro 3a6aii-
KaJjba, onybaukoBauubie A. JI. EcukoseiM, M. H. Tomconom u 1p.
(1965).

Bocrounoe 3a6aiikasibe oG/1azaeT BecbMa NECTPLIM XapaKTepoM
PYAHBIX MeCTOPOXK/EHHH, Pa3MellleHHbIX B Mpejesax TPeX OCHOBHBIX
PYAHBIX TOSICOB: 30/10TO-MOJHO1€HOBOTO, CBHHLOBO-LLHHKOBOI'O H 0JI0-
BAHHO-BOJIb(pamoBoro (Cmyuphos, 1944). TlpoBeneHHoe CpaBHHTEb-
Hoe H3yyeHHe PVAHLIX MeCTOPOXKJEeHHH H3 pasHBIX PYAHBIX I05ICOB
3abaiikaaba nossoauao M. H. Tomcony H ApyrHM HCcaeloBaTe M
(1964) npuiiTH K BEIBOLY, YTO BCe CYJB(HAHBIE MECTOPOKAEHHS 3TOTO
pernoHa fABJIAIOTCH YJeHAMH eIHHOTO psla POACTBEHHBIX PYAHBIX
(dopmanuii, NPOCTPAaHCTBEHHO CONPSKEHHBIX C MaJLIMH HHTPY3HAMH.
Boapacr MectopoxaeHuii 30,10T0-MO/IHOACHOBOTO MoOsca CpelHeiop-
CKHI, KBaplleBO-BONL(HPAMHTOBOTO — BEPXHEIOPCKHH, O/OBSHHO-
BoJIb(ppamMmoBoro —HuxueMen0Boi (Tomcon, KoucrantutoB u Ap.,
1964).

Hsoronublii cocTaB CBHHLUOB H3 rajleHHTa PasjiHYHBIX MeCTOpOXK-
JIeHHH TpexX PyIHBIX nosico 3abalikanbs npuseled B Tabax. 25, a Ha
puc. |1 nokasaHsl H30TONHBIE KOHTYPHI, NOCTPOEHHBIE HAMH OT/IE/TBHO
JUIS KamJI0i M3 BbIeseMBIX PYyAHBIX (opmaluii.

187



Ta6auyga 25

E Hsomontipuk cocmae u 603pacnt c6UHYOS, ébideneHHbIX U3  2QACHUMOS  Mecmopoxclenud pasiuynely pyduelx gopmaryid
Bocmourozo Sabadkanrcs
HaoTonHbe OTHOMEHUA Bospact, man, Jaer

Dopman g Mecropomaenue Ph26 Pho? Pbzos | pheor [Tppeor | T ppeos| Tpper| Tppzos
Pb™ | Pbe% | Pben | Ppwe [ Pb®e ( PhO|( phe| Phios

Kpapueno-KaccHTepuToBag 1 Benyxa 18,59 15,76] 38,64] 0,848 220 | 230 80
KBapUEBO-BONL(PpaMuTOBas ITEIKA . 18,78] 15,83 39 17| 0,843| 160 | 100 —
» 18,44 15 68 38,53 0,850( 290 | 330 | 480 | 160

» 18,28 15, , 73] 37,34] 0,860] 420 | 430 = 770

Bakyka 18 68| 15, 54 38,77 0,832 -— | 170 | 1350 —

» 18,29 15,38 38,24) 0,841 — | 43D | 1850 | 300

Cpennee | 18,51 15,65| 38,45/ 0,846 120 | 280 | 730 | 180

3oJi0T0-KBapileRas Xasepra 18,16 15,53| 37,89| 0,855| 260 | 510 | 1350 | 490
Darumonckoe 18,56 15,63| 38,57 0,842 40 | 250 | 870 [ 120

Bauneii A8.74] 15.74] 38,43]) 0,841] . — | 450 | — |“200

Kaszakosckoe 18,67| 15,75 38.b6 0,843] 110 [ 170 — 80

Baneii 18,66/ 15,83! 38,40 0, 848! 260 180 — 220

» 18,47| 15,58 38,-22 0,843 40 | 310 | 1450 | 320

Cpeanee 113,54 1 ,58' 38,3ﬁ| n_,s46] 140 | 260 | 480 ] 240

Ksapu-moauGaenosas | Mavenna | 18,40 15,87| 38,89 0,862 490 | 350 |'— | —
[anennro-chasepnToBas IMoxpoBekoe 18,48| 15,54| 38,27| 0,841] — | 300 | 1350 [ 280
Agaryit 18,72| 15,59| 38,49] 0,833] — 140 | 1100 | 160

Psasanosckoe 18,51| 15,62 38,46| 0,844 170 280 930 | 180

Kanaa 18,301 15,69( 38,09 0,857/ 360 | 420 | 380 | 380

» 18,17| 15,38| 37,15] 0,846 — | 500 | 1850 | 86O

Kosyannckoe 18,38 15,65( 38,40 0,851 230 | 370 T30 | 220

=
g
A
& Pssanosckoe 18,79] 15,92( 38,25| 0,247| 270 | 100 %
. Kyaakosckoe 18,38 15,45| 37,76 0,841 — | 370 | 1650 | 550
5 Tonepeuno-3epenryiickoe 18,75 15,84) 38 78| 0,845 200 | 120 — =t
Z Merxypsesckoe 18,77/ 15,98/ 38 ,19( 0,851( 360 | 110 — 3200
T'aaumypo-Bockpecanckoz | 18,29] 15.35] 37,90) 0,839 — | 430 | 1990 | 730
CapHHCKOR 18,39 15,50/ 37,41| 0,843] — | 360 | 1570 | 760
gmpo ArGykan 18,46/ 15,66/ 38,521 0,848| 19) | 320 | 650 | 160
ABJIOBCKOE 18,36] 15,54| 38,37/ 0,846 180 | 38) | 1350 | 240
Kynrymunckoe 18,74) 15,92 38,96 0,849| 310 | 13) P LA
AnraupHekoe 19,00) 15,70 38,24| 0,826] — 2 270 | 300
Hokposcko2 '8,39] 15.55| 38,42( 0,846 70 | 360 | 129 | 200
Cpeanee | 18.52] 15,64] 38,25 0,844] 80 | 270 | 800 | 300
Boaoro-ranenunto-chanepurosan Hoso-Ilnpokinckoe 18,29) 15,36 37,74] 0,840 — | 430 | 1900 | 570
Jlapacyn 17,85] 15,47) 37.87| 0,867] 420 | 700 | 1600 | 490
E/{cm Tepemeku 17,96) 15,51( 38,18| 0,863 400 | 640 1450 | 340
EPHOZNNYHHXHHCKOR 18,42] 15.65] 38,68| 0,89 210 | 340 | 730 | 60
| Cpeanee ] 18,13] 15,50] 38,10 0,860] 230 [ 520 1500 | 380
Kacenreprro-ramennto-canepH- Ci
Tonas:llj thazep MHPHOBCKO® 18,53| 15,65| 3%,49| 0,845 80 270 l ’ 160
Mo.:nﬁ.&euo-ra.neanTa-cdraJrepnm- MaxT iMaHCKOE 18,186| 15,39( 37,96] 0,847] — | 510 | 1800 460
as Byraausckoe 18,47| 15,66] 38,66] 0,848] 190 | 310 650 | 100
Il1xTaMAKCKOR 18,57| 15,82| 38 81| 0,852 310 | 240 —
Byraannckoe 18,64 15,77 38,95( 0,846) 200 200 s
BhicTpunckoe 18.48] 15,64] 33,57 0.846] 140 | 300 | 800 | 120
Cpeanee | 18,46] 15, 66| 38,58] 0,848 200 | 820 | 659 | 120

Cp CAHEEe [ 10pckux M-uuii Bocrouno-3ataiikansckoil pya-
HOH TPOBHHUMH

681

18,44 15,661 38,44] 0,849 210 , 330 { 650 | 200
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Paccmorpenne  9THX
JAaHHBIX [OKa3blBaeT, 4TO
XOTsl M HMeeTcsl HeKOTO-
phiit pazbpoc H30TOMHOTO
coCTaBa CBHHIIOB, HO B
ofuieM OH BecbMa OJHO-
ofpaseH BHYTPH KaxIo#
pyAuoi dopmalHi | CXo-
JleH TouTH s BCeX TH-
nos opyaenenusa. He-
CKOJIBKO 0COOHSIKOM,
npaBAa, CTOMT H30TOMHBIH
COCTaB  30/10TO-FaJIEHHTO-
cthasiepuToBoii (hopMalHH,
HO 3TO OTK/JOHEHHE HeBe-
JHKO H,  [O-BHAMMOMY,
MokeT ObiTh OOGBACHEHO
YHCTO JIOKAJbHBIMH YCJIO-
BusAMH. Tak, MOXHO TO-
Jaratb, 4to npH GopMH-
POBAHHH MECTOPOMKAEHHH
3TOr0  THOA  HCTOYHHK
CBHHIA OBbIT HECKO/JIbKO
HHBIM, UeM JIJTsi MECTOPOK-
JIeHHi ApyTHX THIOB H
B COCT@BE CBHHILA 30J/10TO-
rajienuTo - casepuToBoi
(hopmaluK CyIecTBeHHbIM
ObIJT Naj CBHHLA, MOOHIH-
30BaHHOTO M3 oJee JpeB-
HuX o0pasoBauuii, B ua-
CTHOCTH M3 JOKeMOpHii-
CKOTO CTPYKTYPHOTO 3Ta-

Puc. 11. V3oTonHbe KOHTYPH

1A PA3MHYHBIX THNOB OpyJe-

HEHHH Me3030/CKOro Bo3pacra
Boctounoro 3a6afikanbs.

®opmannn: I — KBapuepo-kaccH-
TepHTOBAS H KBapueso-Boabppa-
muToBadA, I —3onoro-kBapuesas,
II1 — kBapu-moauGaenopas, IV—
ranenuto-cpanepurosas, V — so-
JNoTo-rajgesnto-chasepurosan,
V — KaccHTepHTO-rajeHHTo-cha-
JACPHTOBASH, VII — moanbaeso-
rajeyuto-canepurosas,



*ka. B cBiHuax mecropoknenuit BeeX Apyrix pyaubix dopmaunit oc-
HOBHOE yyacTie npHHIMa/ CBHHEN 11aeo30lcknX Tonl. Becbma Bax-
HBIM B 3TOM OTHOUIEHHH SIBJISI€TCA TO OGCTOATENBCTBO, UTO CpejlHHe
3HaYeHHsl M30TOMHOrO COCTaBa CBHHLOB /s BceX dopmaumii, Kpome
30/10TO-Ta/IeHHTO-C(haIePHTOBOI, TOMXKIECTBEHHB! JApPyr ApYry, yka-
3bIBAIOT HA HAJHYHe eJHHOro JUIs HHX HCTOYHHKA CBHHLA M, Ge3dyc-
JIOBHO, MMOAYEPKHBAIOT NMOJHYIO ORHOBPEMEHHOCTb HX oOpa3oBanuA.
B to K€ BpeM#A 3aMeTHOe OTJIH4YHEe CPEeAHEero cocrasa CBHHIA 30JI0TO-
rajienuTo-casepuToBOH PyAHOI (QOpMauHH OAHO3HAYHO MO BCeM
H30TONaM M MOXKeT CBHJETE/ILCTBOBATL O HECKOJIbKO OoJjee JApeBHeM
BpemeHH (hopmMupoBaHHA MecTOpomaeHuii sToro tTuna. [loaTBepaine-
HHEeM 3TOro, BO3MOXKHO, fIBJIAETcA BO3pacT KBapileBo-TypMaaHHOBO-
CJAIOHCTBIX MeTacoMaTHTOB JlapacyHCKOro MecTOpoXKIeHHs, onpe-
Jesennblii B 180 <= 10 MAH. JieT, CTOAMCTHIX METacOMAaTHTOB, pac-
npocTpaHenHbIX B npefedax I[lpuapryHckoro CBHHIOBO-IHHKOBOTO
nosica — 180 + 10 MTH. JTeT H KBapLEeBO-MYCKOBHTO-TYPMaJIHHOBBIX
JKHJT ¢ KaccuTepuToM CepeOpsiHCKOTO MecTopoXKAeHus — 195 M. Jier.

B nesoM cpeannil M30TONMHBI COCTaB CBHHIOB H3 Me3030HCKHX
(ropa — HEXKHHA Mes) pyaHbIX Mectopoxaenuil Bocrounoro 3abaii-
Ka/ibfl HaXOIHTCH B XOpPOLIEM COOTBETCTBHH CO CPEAHHM 3HAueHHEM
JUISL CBHHIIOB aJbMHICKOrO BO3pacTa H cpeHHMH JaHHBIMH MOJIOJIOTO
3Tana MHHepa/M3alHH, BLIAB/AAEMOTO 10 JaHHBIM H30TOIHOTO CO-
craBa cBuHUoB Kysueukoro Asaray, I'oproro u Pyanoro Anras.
BaxubiM siBsisiercst Takike TO, UTO CPEeHUI H30TOMHBI COCTAB Me30-
30iickuX cBHHLOB Boctounoro 3abaiikaabs BecbMa 6/IH30K K TAKOBO-
My Mesosoickux pya Kaskasa (tabu. 26), 1aHHble 10 KOTOPLIM 3aUM-

Ta6anua 26

Cpednudi usomonnoil [cocmas c6URI08 U3 OCHOGHBIX MUNOE NOAUMEMAAAUMECKUX
mecmopoxdenutl Kaskasa

Cpenuuft nsoronuwil cocras

Bepostuwit Bo3pact
Mectopomienns H reHe3anc M-Hiuil Pbws | ppor | Phwe Pb?

Phms, | Phios | Pha Pbo

I'ymiounmox, AwGpye, | lepuunckue ruaporep- | 18,01 (15,22 37,26 | 0,845
Kmfl]'eéepjza, Thi3blIs- MaJbHbIE
cKoe

Canos, 3run, Manui | Tlocselopckne ruapo- | 18,36 | 15,81 38,63| 0,861

Tripusi-Ays Asnasepas, TepMaJbHbIe
anreayp

Thissabsckoe 11, Kpacnas | Opekue  ocanounsie | 17,94 | 15,16 37,02| 0,844
Topka MepeoTIoKeH Hble
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crBoBanbl U3 paborsl A, M. Tyrapunosa u ap. (1958). Keratu, oca-
JIouHble I0pcKHe MecTopoxlenns Kapkasa, oOpasopapiidecsi B pe-
3yJIbTaTe [ePEeoTI0KEHHs PYAHOTO MaTepHasa MecTOPOKIeHUH rep-
LIMHCKOI'O BO3PAacTa, HMelOT OJMHAKOBEIA H30TONHLIH COCTAB CBHHLA.
Aror npuMep mokasbiBaer, kak ormeuaer A. M. Tyrapunos, uto
B CJyYasix HeCHOIO reHe3nca CXOJACTBO HM30TONHBIX COCTABOB He
BCErja CBMETEJILCTBYET B I10JIb3Y CHHXPOHHOCTH.

Boisojnl

W3zmoxKeHHBIH Bhlllle GakTHYECKWH MaTepuas Mo’ H30TOIMHOMY CO-
CTaBY CBHHIIA U3 pa3jiMuHbIX perdoHoB CuOMpH Mo3BOJIAET CleIaTh
HEKOTOPHIe BBIBOJBI HAaCTHOTO M 0OILIero xapakrepa.

Tak, pacuer Bo3pacra MeCTOPOKJAEHHIl 1O H30TOIMHOMY COCTaBY
ux pyanoro csunua (Iunuios, Teuunckuil, Baxpywes, 1967)
MoKasbiBaer, uTo HauGosee ApeBHHME (760 MiH. Jjier) ABJAIOTCA Me-
CTOpOXJieHHs 3anajHoro ckjona Bocrounoro Casna, 3ateM MecTo-
poxaenus Ioproit Hlopun (570 M/H. JIET) U BOCTOUHOIO H CEBEPHOTO
ckmoHoB Kysuenkoro Ajparay (540—480 mun. jer). HauGosree mo-
JI0710fi Bo3pacT cBolicTBeH MectoporxaenuaM Cagnaupa (350 maH. Jet)
u ['opuoro Amras (240—390 maH. jiet). Boisijisiemas Takum 06pasoM
TeHJEeHIHA B U3MEHEHHH M30TONHOTO COCTABA PY/JHBIX CBHHIOB B U3-
BECTHOH Mepe OTpaKaeT HCTOPHUECKHI X0/ Te0/10I'HUeCKOT0 Pa3BUTHA
Aunrae-CastHcKol ropHoit 06/1acTH M yBA3LIBAETCS ¢ Npe/CTaB/JIeHU -
MH O HANPaBJEHHO-NOJHLHK/IHYHOM pa3BUTHH TEKTOHHKH, Marma-
TH3Ma H 3HIOreHHOH MeTaJJIoreHHH ¢ BOCTOKA Ha 3anaj — oT Oafika-
aup ITporepocasina i Euncefickoro kpsixa uepes o6acT cajanpeKo-
KaJIeIOHCKOro H KaJIelOHCKOrO TAaNoB pasBUTHS K repunHckoi 3aii-
CAHCKOH reoCHHK/HHAJILHOH 30He. BoJsee uacTHBIH aHaaW3 nokasbl-
BAaeT, UTO He Bee BBIUHC/eHHBIe LH(PLI BO3pacTa MOTyT ObITh yBEpeH-
HO COMOCTABJIEHEl C Fe0JOrHUeCKUMU JlaHHbIMA. JLas psjia MecTopox-
Jenni Oro-Bocrounoro Ajnraa (snurepmasbnas cepeGpo-CBHHILOBO-
HMHKOBast H pryTHaa dopMauns), Kysneuxoro Anaray (ckapHOBO-
3o0/i0TopyAHaa dopmaunsa) 1 TyBel (HeKOTOpPEIE MeCTOPOXK/IEHHSI KOJ-
ye/laHHO-MIOJTHMETa/THYeCKoi 1 6apHTOBO-NMOTHMeTaIHYecKoi (op-
Malui) BHIAB/AAETCA HEKOTOPAs aHOMA/TbHOCTL B M30TOMHOM COCTaBe
PYAHBIX CBHHIIOB B TOM CMBIC/IE, YTO BO3PACT, PACCUMTAHHbIN MO H30-
TONHBEIM OTHOLIEHHAM, MOJIOXKE YCTAaHAB/JHBAEMOTo cefyac WX Ieojo-
THYecKoro Bospacra. He uck/moueHo, 4To paccuMTaHHBIE 3HAUEHHSA
BO3pacTa HEKOTOPHIX THIOB opyleHenns HOro-Bocrounoro Asaras
MOTYT COOTBETCTBOBATL JeHCTBHTETbHO GoJiee IOHOMY HX BO3pacry,
0CcO0eHHO ec/M YYHTHIBaTH HoBble danubie B. A. Kysueuosa (1966) o
NpPOsIBJIEHHH B 3TOM pafione MoJiofloro 6a3aIbTOHAHOrO MarMaTisma,
CBSI3aHHOTO ¢ 30HAMH akTHBH3alMu. OJHAKO B psaje cjayyaeB aHo-
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MaJbHOCTH H30TOMHOTO COCTaBAa CBWHIA, IO-BHAHMMOMY, oOsi3ana
«3arpsA3HeHHIo» PYIHOTO CBUHIA pPaJHOTeHHLIMH Jo6aBkamu. B yacr-
HOCTH, XapakTepHoe J1s pyAHeX cBHHIOB [Oro-Bocrounoro Asras,
Bocrounoi n 3anainoii TyBu noBuieHHOE ColepyKaHne paluoreH-
HBIX H30TOITOB JIEFKO MOXKeT ObITh 06bACHEHO, eC/IH IPHHAThL BO BHHMA-
HHE, 4TO BMelllalolllHe OpPYAeHEHHe TOJIH, B TOM YHCJIE H MOpPOAHI
MarMaTHYeCKOro TPOHCXOXKAEHHH, XapaKTepPH3YIOTCS MOBBILIEHHBIM
ypan-topHeBuM oHom (A6pamoBuu, 1959). B kauectBe npumepa
MOT'YT SIBJIAThCA aHOMaJbHBle cBHHIBL HaragbeBckoro mecropoxie-
HHA, MpHHAAJEKAUero CkapHoBO-30,10TOPYAHOH GopMalii CeBepHOi
yactH Kysmneukoro Anaray. lanenuroBasi munepamusauus Harasb-
€BCKOT0 MECTOPOMEHHSI B OTJIHuYHe oT rajenutos LlenTpasbHoro u
BepHky/bcKOro KBapleBo-30/I0TOPYAHBIX MECTOPOXKAEHHH TOro e
paiiona, (OPMHPOBABLIMXCH HEMOCPEACTBEHHO CpelM MOpOoJA MaTe-
PHHCKOTO MHTpPY3HBa, HaJoxeHa Ha ckapubl. Ilocrennue o6pasosa-
JIMCh B OCHOBHOM NyTeM 3aMelleHHs nopoj BMetiatouteii sdhy3uBHo-
0Ca/loYHOH TOMIIH ¥ 06JaJal0T MOBBILIEHHLIM  PaJHOAKTHBHBIM
thoHoM.

Habnionaores v npyroro THnma aHoMmajuH. Tak, nosiHeKaJnenoH-
CKOe OpyJeHeHHe KBapleBo-ToJaHMera i inueckoil gopmauuu Boctou-
Horo CasiHa ¥ MO3/IHeTepPIUHCKOe MelHO-CBUHIIOBO-IIHHKOBOE H GapuT-
¢moopur-cyabpuanoe opyaedenue I'oproro Astas xapakrepH3yioTcs
CBHHIIAMY C H30TOMHBIM COCTAaBOM, OTBeuaiouum Gojiee JpeBHEMY
CBMHIlY, HeKeJH BO3pacT OpYIeHEHHs, YCTaHAaBJUBaeMblil reo-
JIOTHYeCKHMH MeTtojlamu. B ofoux cjayuasx opyjaeHenue KOHTPOJIH-
pyercst 30HaMH IVTyGMHHBIX Pa3/IOMOB M CBSI3aHO C 3aBepIUAIONHMHU
sTanami pasBuTHA noaBuxkHOH obmacTi. Mecropoxaenus Bocrouno-
ro Casua K TOMY e JJOKa/JIbHO NPHYpOoUeHbl K 30He COMpAKeHus Ka-
JeIoHH]| 3anaiHoro ckjona Bocrounoro Casina ¢ nokeMGpHiiCKUMH
TOMIIAMM BhICTYNOB cyHaamenta [Tporepocasina. YuuThiBas 370,
yJpeBHeHHe CBHHIIA MOXKHO OOBACHUTH, JIONYCTHB, YTO PYAHBLIH CBH-
Hell PaccMarpHBaeMbIX MeCTOPOXKJIeHHi SBJIAETCS MPOLYKTOM cMe-
HIeHHA 0BeHHJBHOTO CBHHIA C MOPOXHLIM CBHHUOM JAPeBHHX BMe-
WAIIHX OCAJOYHEIX H MeTaMOp(uuecKHX TOJIL, MOOH/IH30BaHHBIM
B 00J1aCTAX AKTHBH3AIIHHK.

CoBMelnienye pernoHa bHEIX H30TOMHEIX KOHTYPOB Ha OJIHOM Tpa-
¢duke (puc. 12, 6) nokaseiBaeT, YTO H30TOMHLIE KOHTYPHl BCeX PerHo-
HOB M BCeX THIIOB MeCTOpOXKAeHHH HAKIaALIBAlOTCS APYT HA APYyTa H
BBITATHBAIOTCA MO OAHON JHHHHM, HAK/JIOHEHHO! 1oj yrioM aGeuucc.
[Ipu 3Tom KpaiiHee JileBoe TOJIOMKEHHE 3aHHMAaeT M30TOMHBIH KOHTYP
Enucefickoro kpsika, a KpaiiHee npaBoe — aHOMaJbHbe CBHHIIB
Ky3sneukoro Anatay, Fopuoro Aaras, Jlennsoropckoro H 3MeHHo-
ropckoro paiionoB Pyanoro Aurasi. Takoe pacnojoxenne H30TOMN-
HBIX KOHTYPOB CBHJETE/ILCTBYET O TOM, YTO PasjHyHs B H30TOIMHOM
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Puc. 12. Cxema coBMellleHHsl H30TOMHLIX KOHTYpoB Anst Anrae-Casiuckoil ropHol
06/1aCTH H NPHIEraiomuX K Heil perHOHOB.

I — ceuHuoBHEe pyfonposisiaedna Eunucefickoro kpsxa, II — Toukm, oTHOoCAu{HECH K
CBHHIOBHIM PYAONPOSABJIEHHAM 3anaguoro ckaoHa Bocrownoro Casma, III — cBHHUOBEE
pymonpoasaenna Tysw, IV — cBuuuosnie pyfonpoapnenns KysHnenkoro Anartay, V —
CBHHIOBEE pyAonposiBienusi TopHoro Aaran, VI — ko7wegannble pyAn Pyguoro Aaras,
VII — noauMeTanauueckue pyAst Pygaworo Anras (@ — 3uipsnoBcKrit pafion, 6 — Jle-
HHHOTOpCKHH, & — [IpHHPTHIICKAas 30HA CMATHA, & — PYAONPOABIACHHT H MeCTOPOXK-
JeHHEe XKHJBHOTO THNA ¥ B 30HAX Apobaenun), VIII — noammerananueckue pyAn Canaup-
CKOro pyjaHoTo MoJad.

coctaBe 00yc/0BJIEHBl BpeMeHeM (GOPMHPOBAHUS MECTOPOMKICHHI.
IIpu 3TOM JAOCTaTOYHO HETKO OMpeje]Aercs, YTo B npejesiax pac-
CMaTpUBAEMOIl TEPPHTOPHH HME/IH MECTO TPH ITand MHHepaIH3aIHi,
HauGosiee JpeBHHMH SBJIAIOTCA CBMHUBLI pyronposBieHuit Exncei-
CKOTo Kpsi’Ka ¥ HeKOTOphIX pynonpossienuii KysHeukoro AJsatay u
Tysbi.
v 207
B T0 e BpeMsi, Kak caelyer U3 rpaduka B KOOPAHHATAX pigors

pb'&ﬂﬂ o o
ppzor » HCTOUHHKH CBHHIA 1711 pyfonposiBiennii Enncefickoro kpsixa,

Tyssl u Kysuenkoro Ayatay 6bl/11 pas/H4HBIMH, KaK, BepOSITHO, Pas-
JHYHbL ObIM M TeOXMMHYECKHE YC/IOBHS HX (OPMHPOBAHHSA H, TeM
Gojiee, BpeMsi JOPMHPOBAHHA CAMHX MECTOPOKJICHHI.
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Cpennne M30TONHBIE COCTABLI CBUHIOB U3 pylonposBienuii Eun-
ceitckoro kpaxa (npun Ph?® = 1; Pb*® = 17,12; Pb** = 15,36
Pb*® = 37,03) u apenux csuunoe Kysueuxoro Anaray (Pb¢ =
= 17,19; Pb®7 = 15,27, Pb®® = 37,05) noutH TOXKIECTBEHHH APYyT
Jpyry, OIHAKO HeCKO/IbKO OT/IHYAlOTC OT CpejlHero H30TONHOIO Co-
CTaBa CBHHIIOB KaK MPOTEPO30HCKOH, TaK U KaJIeJOHCKOH 3M0X CKJa-
Auaroctd (tabu. 27), 3aHuMasl NPOMEKYTOUHOE MEXKAY HHMH I10JI0-
KeHue.

Crparurpaduueckoe nojsoxeH#e CBHHUOBBIX PYAONPOABIEHHNH
Enuceiickoro kpska, cabasi aHOMa/JbHOCTb HX CBHHILOB, JOCTATOYHO
Xopomas CXoAMMOCTh IM(P BO3pacTa, BBIUHCAEHHBIX [0 PasHbIM
H30TOMHLIM OTHOMIEHHAM, M AOKeMOpHiCKHe 3HaYeHus moJydaeMblx
npu 371oM 1MQpP Bo3pacra Mo3BOJAIOT YBEPEHHO OTHOCHTh HX K IPO-
Tepo3oHCcKHM oOpa3oBanusaM. B cBA3H ¢ 3THM ciellyeT CUMTaThb, YTO U
Bpems ornesenHs Apesueiiumx cBunuoB KysueuxoroAmarayu Tysh,
BepoaTHO, To Ke. OOBSCHeHHe OTMEUAIOMMXCS OTKJIOHEHMH B cpel-
HEM H30TOIHOM COCTaBe OT TAKOBOrO JJIfl MPOTEPO30HCKOf 3MOXH, Be-
POSITHO, HYKHO HCKATh B PErHOHAJBHBEIX 0CODEHHOCTSIX YC/I0BHHA (op-
MHPOBaHUS H HCTOYHHKOB CBHHLA, KOTOPHIE HMeJIH MecTo B EHucei-
CKOM KPSIZK€ H Ha PAHHUX ITAlaX HCTOPUH TEoJOrHYeCKOro pa3sBHTHA
tepputopun Kysseuxoro Amaray u TyBhl.

Bropoit stan MuHepasmusaunu Obl1 BaxKHeHIIMM B HcTOpuH dop-
MHPOBaHHS CBHHILOBOrO opyileHenusi Aunrae-CasiHcKoH obmactd u
npuJeramonlero x Heii ¢ 3anaja Pyanoro Aaras. ViMenno B 37o Bpemst
GblyH chopMEPOBAHBI ITOMHMETANIHUECKHE PY/Ibl SEIPAHOBCKOTO pafio-
Ha, KOJueJaHHble W JKuJjbHble pyasl Pyauoro Aarasi, GOJbUIMHCTBO
pynonposiBienuii u Mecropoxkienuii Kysneuxoro Ajaray u Topro-
ro Ajrasi. B 3To Xe BpeMsi, no-BuAMMOMY, (JOPMHPOBAJHCH U CBHH-
noesle pynonposiBiaenus Cepepo-Bocrounoil TyBbl, noxumerainue-
CKHEe MeCTOpOoxleHusl [IpUHPTEILICKOH 30HLI CMATHA H CBHHIOBO-
HHHKOBEIe pyapl Calaupckoro pyaHOTO MOJA, XOTA M HMeloTcs
OTJIHYMS B M30TONHOM COCTABe MX CBHHLUOB OT TaKOBOIO CBHHILOB
MeCTOPOKJIeHHH BhILIeNepeyucaeHHOH IPynnel. JTO pas/IHuue, CKo-
pee BCero, MOXHO 00BACHUTH MacluTabaMH ydyacTHA CBHHIOB, MoGH-
JU3YeMbIX H3 HHAKHHX CTPYKTYPHBIX 3Tamefi (paHHenaieo30HcKaro
u noxkembpuiickoro). [IpakTHueckH MOJHOE HAJIOXKeHHE H30TOMHLIX
KOHTYPOB JI1 3THX MECTOPOMKACHHH M PYAONPOsBJIEHUH KaK Ha Ipa-

208 206
(HKe B KOOpAHHATAX EEW ; g?m (cm. puc. 12, a),Tak 1 na rpaduke B
P27 Ph2os

KOOPAHMHATAX  Gragr » ppaar (cM. puc. 12, 6) ykasbiBaer Ha OJLHOBpe-

MEHHOCTb WX 00pa30BaHusl H CXOJLHble TeOXHMHYECKHe yCJIoBUs (op-
MHPOBaHHA MPH €IHHOM H 4Pe3BbYaiiHO OJHOOOPA3HOM HCTOUHHKE
NUTAHUA CBUHIIOM, Haso/KeHnsi H30TONHBIX KOHTYPOB MECTOPOKIEHH i
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Pyaxoro Ajras, repuiHckoe BpeMs (GOPMHPOBAHHA KOTOPHIX yCTa-
HABJIMBAETCsI MHOTHMH JAaHHBIMH BIOJHE ONpeAeTeHHO, Ha W30TOmN-
nele KouTypsl Kysuenxoro Amaray, Iopnoro Anras, Tysw, Canau-
pa MO3BOJIAIOT ¢ JOCTATOYHOH YBEPEHHOCTHIO YTBepPKJaTh TepIHH-
CKHIl BO3pPACT H 3THX MECTOPOXKIACHUH, XOTS JJIsi MHOTHX U3 HUX Teo-
JIOTHYECKUMH JIAHHBIMA BO3PAacT M He yCTaHAB/IHBAETCA.

Cpe/uuit H30TOMHEI COCTaB CBHHIOB 3TOrO 3Tana B o0LleM Bechb-
Ma CXOJleH /ISl BceX PEerHOHOB €ro MposiBJAeHUs U KoJeb/eTcs B npe-
aenax (npu Pb?4 = |); Pb*® = 17,70—17,88; Pb%"" = 15,46—
15,57, Pb*® = 37 56—37,88, npu cpeanem coctaBe A BeeH 3TOH
obunpHoit Teppuropun: Pb*® = 17,81; Pb** = 15,52; Pb*® =

207
= 37,72 el 0,871. 3ror cocras BecbMa GIH30K K CPeIHHM CO-

* Pp2os
craBaM cBHHIA (cM. Taby1. 27), BEIUHCAEHHBIM LI TePLUHHCKON 3MOXH
ckmanuatoctd A. [1. Bunorpatoswim (1955) u [dsBunconom (1960).
Hekoropele oTK/JIOHEHHS O0YC/IOB/IEHB PErHOHAILHBIMH  0COGEHHO-
CTAMH YCIOBHIT H BpeMeHH ()OPMHPOBAHHA DYAHBIX MECTOPOMKAEHHIT
paccMaTpHBaeMoi TeppPUTOPHH.

Tperuii 31an MuHepaM3aLMH (PUKCHPYeTCS CBHHIAMH, BXOASIIH-
MH B COCTaB pYA psiia Mectopoxaennit Kysunenkoro Amatay, 'opuoro
Anrasi, Camaupa, JIeHHHOTOPCKOTO H 3MEHHOTOPCKOTO pPaioHOB
Pyauoro Agrras. [Last py/l 3TOFO 3Talla HAMEUaeTCsl HaJuyie HECKOIb-
KO HHBIX, yeM JIsi mpelbllyllero, HCTOUHHUKOB pPyaoo0pasyloliero
cBHHIA. Bo3aMoxkio, 4To MpH UX OPMUPOBAHUH 3HAYHTENEHYIO POJTh
Hrpas MoOHJIH30BAHHLIH CBHHEI NPERBIAYIEro 3Tana MHHepa/iu3a-
LHH, 8 BO3MOKHO, H GbLIH HECKONbKO HHble TEOXHMUYECKHE YCAOBHA
nx GopMupoBanus, o0yc/JIoBHBLIME NpUO/IHMKEHHE COCTaBa CBHHIA
3TOTO 3Tana K CPelHeMy COCTaBY, XapaKTepHOMY s aJbIHHCKUX
cBHHLIOB (cM. Ta6a. 27). Bo3pacr sToro stana MuHepa/aH3alnH B Ha-
cTosIee BpeMs He MozeT ObITh pellled oAHosHauHo. Mvelouinecs reo-
JIOTHYECKHe Jalifble, KaK 9T0 OBLIO NOKa3aHO Bbillle, Kak OGyaTo
Ienaior Haubosee BepOSTHBIM MOJOMKEHHE O CBA3H €ro ¢ CaMbIMH
MO3/AHUMH 3aKJIOUHTEJTbHLIMH TEKTOHO-MATMATHUECKHMH WMITYIbCa-
MU repuuHckoro spemenn. OIHAKO He UCK/IIOUAETCH W TPEAnoomKe-
HHE O CBsI3H €ro ¢ noCTrepuumHckoli (Mesosolickol) axkTupH3anmeil
ABHKEHHH BJIOJIb PerHOHAJLHBLIX Pa3/JIOMOB H Pe3KHM yCH/EHHEM
B CBA3W C 3THM THIpOTEpMajaLHOH JesaTenbHOocTH. M3oTonHbli co-
CTaB CBMHIIA 3THX PyJ BecbMa O/MH30K H3OTOINHOMY COCTABY PY/HBIX
cBUHIOB Bocrounoro 3abafikainbsi, mpHHALIEKHOCTL KOTOPLIX K Me-
3030HCKOMY METa/IJIOTEHHYeCKOMY IHKJY HH y KOTO HEe BbI3bIBAET
comHenuit. K Tomy e B npefesiax paccMaTpHBaeMblX PerdoHOB B MO-
c/IefiHee BpeMs BbIsSB/IeHa Me3030icKas pyuas MUHepaJ H3alHs, MpH-
ypoueHHas Kak pas K objgacTd riyOuHHBIX pa3sjomos. B [lputener-
KoM pajione, TaroreiomeM X Kysneuxo-Axrajickomy pernonanbHoMy
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pasJioMy, WHPOKO POABIIEHO ME3030HCKOe OMOJIOKEHHe MeTaMop(hu-
YeCKHX H MHTPY3HBHBIX MOPOJ.

Bospacr cBHMHIIA, pacCUHTAHHBIN 110 CPEIHHM 3HAYEHHAM H30TOI-
HOTO COCTaBa CBHHIA COOTBETCTBYIOLMX 3TANOB MHHEpaJH3alNH LJIs
KaMJl0ro M3 paccMaTpuBaeMblX peruonos (tabj. 28), He orBeyas Ha
BOIPOC O BO3pacTe TeX MJH JAPYTHX MECTOPOXKIEHHMIl, JaeT 1peJicTaB-
JIeHHE 0 BpeMeHH OTTOPKEeHHs CBHHLA, BXOAAILEr0 B COCTAaB Py/ TOro
WJIH HHOTO 3Tana MHHepaau3auuu. Ananams fannbix tabjn. 28 noka-
3bIBaeT, YTO BO BeeX 0e3 MCK/IOYeHHs CTydasx CBHHILI 6oJiee MOJIO-
JOH 3MOXH MHHEepaJH3allHH XapaKTepH3YIOTCSl 3HAYeHWSMH BO3pa-
cTa, XapakTepHhIMH A1s Gojee riaybOKOro CTPYKTYpPHOrO 3Taxa.
Hawm npejcrasisiercsi, 4To 3TH JlaHHble HAXOAATCA B MOJHOM COOT-
BETCTBHH M ellle pa3 NOATBePHKJIAl0T NPeJICTaBJIeHHs, BbICKa3aHHbIE
B cBoe BpeMs noutH ofHoBpemenHo [Mloy (Show, 1957) u A. T1. Buno-
rpafoseiM (1955; 1957) u ycneiuo passusaembie A. M. Tyrapuno-
BbIM, O TOM, YTO OCHOBHBIM HCTOYHHKOM HAKONJEHHs CBHHLA B 3eMHOM
Kope sBJIf€TCSl paJMOaKTHBHBIH pacrial ypaHa W TOpHs, a caM Mpo-
uecc o6pa3oBaHHsl PYAHBIX CBHHIOBEIX MECTOPOXKIeHHH 06s3aH Mar-
MaTHYeCKOH M HApoTepMaTbHOH MOOHIM3AIHH CBHHILA U3 TOJILL H 110-
PO HHKHHX CTPYKTYPHBIX 3Tax<eil M OTJIOKEHHIO ero B BHje PYAHBIX
KOHIEHTPaIHil Ha GoJiee BLICOKOM CTPYKTYPHOM ypoBHe. B stom e
acrnekTe noJayuanT o0bACHEHHe H perHoHaIbHbIe KoJebanus, B H30-
TOMHOM COCTaBe CBHHIIA H ero OTK/JIOHEHHS OT TeX BeJHYHH, KOTOpble
BhIBEJIeHbI I/l OCHOBHBIX 3MOX CKJaI4aTOCTH HA OCHOBAHHMH IIHPOKO-
ro (maaverapuoro) matepuaJa. Onpenensiiouieil cocTap CBUHLA TOTO
WJIH HHOTO 3Tala MHHepaJH3alliy ABHJIACh T4 CPeja, B Mpejlesiax KoTo-
POH OCYILECTBJISIJIOCH PasBHTHEe MarmaTtHueckoro Oaccerina, o0OycJIoB-
JIHBaBILEro MOOH/TH3AIHIO H MEePexos CBUHLA B FHAPOTEPMI.

Taxum o6pa3om, BhISICHEHHE H30TOMHOINO COCTABA CBHHIA [103BO-
aser 6osiee riry60Ko MOAOHTH K NO3HAHHIO PYyJIOTeHepH PYIOLLero npo-
liecca, Xapakrepa HCTOUHHKOB PYIHOrO CBHHIA, a oTcioja H K Gosee
NPaBHJIbHOM OlleHKe NMePCNeKTHB TOro HJM MHOTO paiiona. B wacrHo-
CTH, TIOKA B NOPsJKe 00CYKAEHHS MOAHO BBICKA3aTh TPEANoJNOKeHHe,
4TO GoJiee BBICOKHE CTPYKTYPHbIE 3Ta:KH JOJKHBL 06/1anaTh 60/bIIH-
MH MaciiTabaMi CBHHIIOBBIX KOHLEHTPalHil (KOHeYHO, NpPH HaJTHUHH
COOTBETCTBYIOULHX G/IATONPHATHBIX T'eOJOTHYECKHX H CTPYKTYPHBIX
YCJIOBHIT) H UTO NPH COBMEIIEHHH (Ha/l0KeHHH) Pa3HOBPeMeHHBIX 3Ta-
0B MHHEPAJIH3aLNH TaAKKe MOXKHO 0KHAaTh Oosiee KOHIEHTPHPOBaH-
HBIX CKOMJeHHit cBHHLA. B noareep:xieHue sToMy cleiyeT HamoM-
HHTb 3aMeyande Y. Auapearra (1957) o ToM, 4TO npoTexaioline pact-
BOPBI MOT'YT BbillleJIa4UBaTh PYAHLIE KOMIOHEHTH! H3 BMeILAMUX M0-
poz GuicTpee U Jierue, ueM H3 paHee chopMHUPOBAHHBIX MECTOPOKACHHI .
[Tpu 31OM OYEBMHO, 4TO BO BMEIIAIOUWHX MOPOJAX pyAHBIE KOMIIO-

198



i ; faumopse
szos 341611:7:: Mbe °
pp204 Hasaxcman
L
L]
Toprsill, Anmag
39,01
Hyaneywud Anamay
L]
o e fO MAH. nem
Boemounoe 3abadxanse
L]
38,54 Cp. Asun Canaup 200
. Pydnwa Anmai
& #Bocmowos Jabadnarse
Cp. daurg
Bocmowwoe Jabadnanse
(-]
Cp. Asun
38,04 L]
Cp. Asung H y.weu:u& Anamay
Bocmouneri Caan ® Ypan
500
Cp. Asun g ® Tyea
Fopwerd Anmail
ALY
Pydneid Asmad OpUAsCH
37,51
i Hasascmen
‘l‘y:meuuu.u Anramay 800 P
Enucedekud kpam
37,0 ®* 000
Cp. Asur y%”
fpumopse
L] PbZOS
PB20%
36,5 — T fr—
17,0 17,5 18,0 19,0

T
18,5

Pb20s
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CTOM H CpeaHHe 3HAYeHUsT OTHOLIEHHi Pb-__"”_‘ H Wﬂ.ﬂﬂ CBHHIA Pa3JIMYHBIX pYyA-

HBIX MPoBHALKA asgarcroii yactw CCCP.
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HEHTHl MOTYT COJIEepZaThCsl B KOJIMUECTBAX Jd)Ke MEHbIUHX, UeM HX
cpeliHie KJIapKu.

Hmelomuecs ceiiuac MaTepHa/ibl MO3BOJSAIOT YTBEPXKAATh, UTO MPH
(opMHpPOBAHHH CBHHIIOBBIX MeCTOPOXKJIEHHH H DPYAONpPOSABIEHHH B
rpolecce repUHHCKOTo, ocHOBHOTO Ads Aarae-CasHcKoii o6aacTH H
Pyanoro Ajras, stana MHHepaJH3alHH IVIABHLIM HCTOYHHKOM CBHH-
1a SBUJIHCH TOJIULH KaJleIOHCKOro CTPYKTypHOro staxa. Ilpu stom
B 3aBHCHMOCTH OT HaJW4YMA H MaciuTaGoB TOJIL, BOBJeKaeMbIX B Npo-
1lecc MarMaTH4eckoi M HApPOTepMajJbHOH NpopaboTKH, HAXOAATCA H
pasmepsl (opMHpyeMbIX MecTopoxieHnii. Kak cnpaselsnBo oTMeua-
an A. W. Tyrapuuos u apyrue (1956), o mMexanusme nepemelleHHs
CBHHIIA JPeBHHX OTJOKeHH#l npH o0pa3soBaHHH TepUHHCKHX pyJo-
TNPOsIBJIeHNI H MeCTOPOKAeHHH cyIuTh TpyAHO. OH B paBHoil cTenenu
MOT MepeMellaThes TyTeM aCCHMUJSALNH JPeBHUX MOPOJ repUHHCKH-
MH MarmMaM, ImyTeM BEIHOCA CBHHLA IOBeHH/TbHLIMH Py1000pasyiomu-
MH THApOTEPMAMHM HJH B XOle 0CalO4YHOro Npolecca HaKOMJeHHs
CBHHIIA NPH JeHYAAIHH JpeBHHX KOHTHHeHToB. Ham npeacrasnser-
cfl, 4To TJIaBHasi poJibh NpHHA/LTexalta MarMaTHyeckoll H THApoTep-
MaJbHOH MOOH/IM3allHH BellecTBa H COMYTCTBYIOUMM TeKTOHO-MeTa-
MOp(HUYECKHM [poIeccaM. oo

: Pb
Ha puc. 13 nana kpuBasi M3MeHeHHS OTHOLIEHHSA pp@s  CBHHIA

3eMHOIT KOpPBI ¢ BO3PACTOM, Hd KOTOPYIO HAHECEHBI CPeJilHHe 3HAYeHH A
206

ppaw VIS CBHHIIOB Pa3/iUHBIX PYIHBIX MPOBHHIIHI a3HATCKOMH YacTH

CCCP, u B TOM uHcC/ie perHoHOB, pacCMOTPeHHBIX Bbillle. CpaBHeHHE
B TAKOM LIKPOKOM IlJIaHe YKa3blBaeT, KaK 3TO OTMEYaJoch PSAOM
HccaefoBaTesell sl APYyrHX PerdoHOB, HA HCKJ/IOUHTENbHO O/IHM3Koe
CXOJCTBO H30TOMNHBIX COCTABOB MECTOPOMJEHHI TepIHHCKOTO BO3-
pacra, yjaaJeHHbIX JPyr oT JApyra Ha orpoMible paccrosinusi (Ho-
puiabck H Cpeansisi Asus, Tysa u ¥Ypas), uero Heab3s ckasarb o0
RJBMUICKUX CBHHIAX, HMEIOIHX BechbMa 3aMeTHBIH pasbpoc 3Haue-
HHil H3oTOMHOrO coctapa. O6Ias npHYHHA NOJOOHONO PasIHuMs, MO
npexcrasiaenuam A. WM. Tyrapunosa (1958), kpoercsi B pasHbiX
MaciuTabax NpoLIeALIero MarMaTeKTOreHe3a B repLHHCKOe H alblHii-
ckoe Bpemsi. Bouabliol pasMax 3THX SIBJIeHHI B FepUMHCKYIO 3MOXY,
34XBATHBUIMX OTPOMHAIE TOJIUH HOPOJ HA 3HAYNTEJbHLIX TyOuHAX,
MPHBOAMJ K LIHPOKHM PerHoHa/IbHLIM YCPEIHEHHAM COCTABA BO3HH-

KaBLIMX THAPOTEPM, H B TOM YHC/Te H30TOMHOIO COCTaBa MOOU/IH3yeMo-
* ro cBuHua. [Ipunumasi Bo BHUMaHWe HALIH MaTepHasbl, TPYAHO He
COTVIaCHTBCH € 3THM IIpeACTaBJEHHEM.
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