M3BECTHUHA
TOMCKOT'0 OPAEHA TPYAOBOI'O KPACHOTO 3HAMEHHM
IMOJIMTEXHUUECKOIO MHCTUTYTA umern C. M. KHPOBA

Toy 135 1965

FTHNCOMETPUYECKHUHW 3AKOH M EIO 3HAYHEHWE IJiA
PEIIEHHUSA NMPOBJEMbl CTAHOBJIEHHWS MAI'MbL
1I. MEPECYET OBbbIHHOI'O XUMHUYECKOIC COCTABA
HHTPY3UBHbLIX NMOPOJ HA TPAMM-MOJIEKYJISAPHbIA

A, M. KVY3DMHH

B pa6ore asropa, nyGaukyemoi B xkypuate «[eonorus n reodusuka,
I1a OCHOBAlIIMH THIICOMETPHUECKOrO 3akKOHd (H3HKO XHMIH M KOHKPETHBIX
MaTepHasioB, CBH/AETENAbCTBYIOUIHX O TOM, YTO XMMHUYECKHH COCTaB, a cTajlo
fbITb H MHHEPAJOrHYeCKHi B MArMaTHYECKOM TeJe HHTPY3HBUHIX 00pasoBa-
ITHE, HAXOJSIHLUMXCS B T10JIC 3€MHOr0 TATOTEeHHs, JODKCH 3aKOUOMEepPHO H3Me-
HATbCs cBepxy BHH3. OO0 3TOM B CYLIHOCTU FOBOPAT TakKKe NOCACLOBATEND-
1O 06Pa3yoUIHecs TOPOAbl KUIbHBIX (QAUHil MHTPY3HI OT AHJIHTO-TPAHHTO-
BOTO 70 AHOPHTO-Ta0GPOBOro COCTaBa, MOCTYIAIOUIME ¢ PasIHYHBIX TIyOHH
MarMaTHU4ecKoro ouara, HaxoAsulerocst na CTaJHH CTAHOBJCHHSA.

B ynomsuyToii pabore aropa rpaduuecku moxazaio (puc. 1), urto
B COOTBETCTBHH € TOJbKO YTO YKA3aHIBLIM 3aKOHOM B MalMaTHYeCKOH Mac-
ce Ha cTajMu Marmartudeckoil AuddepeHUMAlNn AOAXHO NPOH3OATH Kax
OBl pacc/oetiie  KHAKOL MarMbl, OOUHI XHMHYCCKHI COCTAR KOTOPOi OT
OJIHOTO CJAOS K JAPYTOMY MOCTeIleHHO HIMEeHsIeTCs  OT KHAKOTOo  pacnJasa,
GAM3KOrO K IPaHMTaM, K XKUIKOMY paclnaBy, Oanskoro x ra6opo-mepHuo-
THTAM, T. ¢. B COOTBETCTBHH C CKasauHBIM CJAEAVeT, 9To o6Gpasylouiuecs
J4TeM B PeayabTaTe KpUcTadiau3aunonnofl  nudgepeHunanmy MarMaride-
CKHE TOPOALE JACJZKHBL H3MEHSTb CBOIl  KAUECTBEHHbIH ¥ KOMIYCCTBCHHBI
COCTAB OT TPANMTOB uyepes AMOPHTL K FA0GPO-TIepHIOTHTAM.

Puc. 1, HAAIOCTPUPYIOUIHI OOl He 1OJMOKEHHS BBIUIECKA3aHHOIO, 10C-
Tpoeu na caeivioiux ocHoBandaxX. Kaxk H3BecTHO, CPeAHsisl MI0TICCTD 3eM-
HOM KOpbl YBEJIMYHBACTCst ¢BepXy BHHU3. [lo 3Toil mpuuuie BeJHIHHBI CPEl-
pefi MAOTHOCTH Mmopod oT 2,5 10 3,4 ¢ cm?® OTI0KEeHbl HA JHHUM OpJAHHAT.
JHHHH aBluee pasfeneHbl Ha CTo YacTell n cyMMy HX npupasnusaeM 100%.
B «Omncareantofi nerporpaguu» [, Posendviua [4] A MHTPYIHUBUBIX 10
POJL TMPHBOASTCH CPEAHHE XUMHUCCKHC AHATM3BL I 1X CPEjIHIEe BCAHUMHOI
MJIOTHOCTH B 2/cM®. B Takom ciaywae Hna opauHHaTe IJICTHOCTH  OTJO0XKUM
CPEAHHE BCAHUYHHBL YIeJbHBIX BECOB HHTPY3HBHBIX MOPOX OT TPaHUTOB IO
nepuaoTHTeB, paBiwle 2,6, 2.64, 2,75, 2,85, 2,92 1 3.32 ¢/exm’. Ecay xumi-
JecKMil cocTas nopog BeipasuM B Buae okHcaos SiQy, TiO. ALO;, Fe.O,
FeO, MnO, MgO, Ca0, Na,0, K.0, 1,0, P:0;, 1o na vpopie nopo onpe-
JleNeHHOIT TJOTHOCTH, HanpuMep, Ha ypoBHe 2,85 e/cu®, oTBeuarolleil cpel-
el MJAOTHOCTH JMOPUTOB, OyjeM OTKAaibiBaTh B BHAe JHHCHHBIX OTPE3KOB,
OTBEUAIONX TTPOLEHTHOMY COAEPIKAHUIO TOTO HJNM JPYTOro OKHCAd TOPOMR!
B TOM HODPSJKE, KAK 9TO NPHHATO i BHpakeHHs 00Llero XxapakTepa XHM-
cocTaBa Nopo/ibl. KOHIBI OTPE3ZKOB COOTBETCTBYIOUUIX CKHC/A0B COEAHHIM
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JMUHHSIMH, ABHrasicb OT OAHOTO YPOBHsi K ApyroMy. B pesyabTarte moay4ur-
csl Ta camasi AMATPAMMd, KOTOpasi MpejicTaBIeHa Ha puc. 1.

M3 anaausa 3Toit AnarpaMMbl sICHO BbITeKdeT HeoOXOLUMas 3aKOHO-
MCDHOCTL H3MEHEHHsl XHMHHYECKOTO COCTaBA MArMaTHYeCKHX NOPOJ ¢ Idy-
OMHON, YKasblBalollasg, YTO Ha CTAaJAMH MAarMaTHYecKoil AuddepeHmHanuii
B MarMe JIO/KHO NPOM3OHTH KakK Obl PacCiO€HHe XKHAKOH MarMbl, B 39TO
paccaoeHyne AOJXKHO COOTBETCTBEHHBIM 06pa3OM CKAa3aTohes Ha (})oplv’mpOBa_
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Puc. 1. [uarpaMma - 3aKOHOMEPHOTO pacnpejefenis oc-

HOBHLIX KOMIOHEHTOB B raapHeux  THNax HMHTPY3SHUBHLIX
nopon B 3aBHCHMOCTH OT VjeJLHLIX BECOB MOCJe AHUX.

HIH 11033Ke COOTBETCTBYIOLINX HHTPY3HBHBIX OODA30BAHHMII, T. €. B OVKBaIL-
HOM CMBICJEe HX XAPaKTep 3aKOHOMepHOCTH OyJeT OTBeYaTb pHC. l.
[TonpiTaeMest faJjee cpequtie UMQPHl, BECOBLIX MNPOIEHTOB OKHCJIOB CO-
¢TaBa Tex WM JAPYTHX UHTPY3MBHBIX NOPOJA BLIPA3HTH KOJMHUYECTBOM B JOJAX
rpaMM-MOJIeKyJEl. CpaBHeHHe BeAWYHHBI COACPKAHUS KOMIIOHEHTOB B MOJIE,
KaK eJHHUlE, TO3BOJUT BHABHTE Psijl HOBBIX 3aKOHOMEDHOCTCH.
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Cornacto B. M. Kupeesy [2], cpeanuii mosekyaspHblH Bec pactTsopa
ONpeaeasieTcs no caedywolued dopmydae:

M= m Ny + m,N, + mNy; --mN; -t mN; + mNe-+ ...,

B KOTOPOH My, My, Aly, .... M1, — MOJEKY.JISIPHbIE BeCa KOMIOHEHTOB PAacTBO-
pa, 4 Nl, Ny, Ny Ny, N;, ... N —Morexkyaapupie JOAH, KOTOPbIE B CYMME
Ni-A4- Ny Ny ~~N +N N~6023 10%% paBubl uucay ABOraipo.

ﬂaﬂee, J0onycKaeM, qTo npHBeAeHHast ToOJbKO u4To GopMyaa OyAeT
crpaBeljuBa M AJis TBEPIAbIX Ted, NMOAOOGHBIX MarMaTHUeCKHM [OopoaaMm.
s Toro, 4ro6 BOCHOJb3OBAThCA 3TOl  dopMmydqoll, npuBeiem B TadJd. |
TaOau4Hble JaHHBle U3 COOTBETCTBYIOIIMX CHPABOUYHIKOB JLAA OCHOBHBIX
KOMIMOHEHTOB MHTPY3HBHBIX TMOPOA: ATOMHBII BeC MOJIEKYJbi, €€ IJIOTHOCTH
B e/cm®, yneabHBIl  (MOJEKYAspHBIN) 0ObeM M BEJAHYIHBL, XapaKTCPUIYIO-
HHe Maccy MOJeKyJabl B rpamMmax (m, -10— 2%).

Ecan nam u3BeCTHO NPOUEHTHOE COACPIKaNHEe KOMIoneuTa B nopoje, 1o
MDI MOMKEM OfpeleNuTh MNapluajbHble BeJHYMHBI YHCJIa MOJEKYJ TOro
WIH JZPYToTo BeliecTBa, KOTOPOe BXOAHT B COCTAB I'PAMM-MOJEKy/bl 1ali-
HOH HOPOILE.

Hanpumep, SiO, B ra66po cocrasaser 47,36% nopoant, 10 N —uncio
MOJEKVA KPeMmHedema B MoJe Oyger pasuo (taba. 3)

23 ‘
NI - 6,023-10 47’39::-'2,854-103“;
100

Al,O, B rab6po cocrabasieT 18,52% OpOAbl, TO HHCAO MOAEKYJ IVIHHO-
3eMa B Mose OyAeT paBHo

6,023-10%-18,52

N3 = ==1,115-10%,
100
Tabanmmwa 1
Aromubif | Yieapunf | ViaeasnbHo# Macca moaexyanl
KOMH()HCHTM BEeC BeC KOMNno- (MOJ’leK)’Jlﬂp- B FpélMMﬂX
MOJAEKYIbl HEeHTOB nbtil) o6neM my-107 23
SiO; 60 2,67 22,5 9,96.107 %
“TiO, 80 4,2 19,0 13,20.107%
AlO, 102 3,96 25,8 16,9310 %
Fe,O, 160 51 31,3 26,5610 %
FeQ 72 5,97 12,0 11,95.10%
MnO 71 5,4 13,1 11,79-107°%
MgO 40 3,6 11,1 6,60-10" %
Ca0 56 3,3 17,0 9,30-10" %
Na,O 62 2,27 27,4 10,29.10 %
K20 94 2,32 40,5 15,61-10723
P.0; 142 2,30 59,4 93,58.10 23
H.0 18 1,0 18,0 2,99.10%

Cymma MaPUHAMBHEIX UHCEJ MOJCKYJ TOrO HIH JPYTOro BemiecTsa
AAs OJHO M TOH K€ NMOopojbi AOKHA OBITH paBHA N=-6,023-10%

Nt - N2 4 NE + NE+ 4 Nz = N=6,023-10%
V4 N3 NS+ NS - L+ Ni? = N = 6,023 10
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Ecan 115 KaKZoro KOMNOHEHTa HM3BeCTHA €r0 MOJIEKYJAsplds Macca
m, - 10-*  rpaMma u KOAHYECTBO MOJIEKYJ 3TOTO BellecTBa B MOJE,
TO MBI MOXKEM ONpeeuTh B IpaMMax J0JI0 Kaxk/0ro KOMIIOHEUTa B IPaMM -
MOJeKyJe,

Hanpumep, naa SiO, nepuporutoB Ni-==2 579.107% (raba. 2), a ero
Macca Moaekyan #2,-10°%3=996-10"% rpamma. Joas kpemHesema B
MOJIe HOPOABl paBHa 7y-10 E.N1 = 996-10-% 2,579.-10-%=25 69 rpamu.

Oaa ALO, tex xe nopon NE=0,322-10-23, a ero Macca MOAEKYH
n;-16,93-10-% rpamma. [loas raunHo3emMa B MOJAe  [IOPOJb  PaBHA
ny-1072. Ni=16,93-10-2(0,322-10-%=5,45 rpamma.

Apropy Moxker GbiTh OpOLIeH YOPEK B TOM HANPABACHHH, UTO B CO-
CTaBe MAarMbl XHUHMHUECKHe 3J€eMEeHTLhI CVILIeCTBEHHO NPpUHHUMAT y4acrtHe
B (opMe pa3iMUHBIX XHMHYECKHX COCTHHCHUH, a He B HopMe OKHCJIOB,
M Obl10 OBl NpaBHUJbHEe BCE pacdeThl BECTH HAa MOJIEKYJbl  NMOPOA00GPA3YIo-
WHX MuHepaaoB. Ilo 3ToMy NOBOAY MOXKHO 3aMETHTh, YTG nOAOOHEN Nepe-
CUeT Ha MOJEKYJB MHHEPAJOB -0c000rc INPHHUHIHAABHOTO 3HAUCHHA HO
umeeT!) U1 06LIero pellleHUst 3ajauif, KOTOPYIO CTABHT aBTop nepei coboil.
BbIHOJ’lHeHHe TAKOTO [epecuera He TOJAbKO 3HAYHTEJNBHO VCITOKHUTEQ OBl BCIO
paboTy, HO BMECTe ¢ TéM MOTPe6OBAJ0 Obl KOHKPETHBIX JIAHHEIX O KOJHUL-
CTBEHHOM COLePKAaHUM COOTBETCTBYIOUIMX MHUHEPAJOR B NMOPOAAX, XHMHUe-
CKHE aHaJH3bl KOTOPHIX MCIOJAb30BAHB B 1aHHoil padore. llono6Gubie cpee-
iina v Posenoywa (4] u P. Dean [1] oTCYTCTBYIOT.

Ha ocuosanun BbILUECKA3AaHHOTO, MepecyeTnl AJs HepHJIOTHTOB H TTHPO-

KceHHuTOB (21 aHanau3) ¢ CpeiHuM YyJAeJbHbBIM BECOM B S,SQM
Ky0. CM
4 cTp. 223], MBI HMeeM ciefyiomue ganHbe -(taba. 2).
TaGauma 2

. | NVj-mapuwaspHoe uHcao Ags
o | voro wowoers | Ao, Kot o
Komnoneurul HOPOAbI - MOneKy.Te
B B;)COBMX P — N 1029 m,- 10‘-23Néc
HHE VPOBH!I 6

Si0, 42,82 N} 2,579.10% 25,69
TiO, 1,45 N 0,087-102 i, 14
AlOs 5,34 N3 0,322.10 5,45
Fe,0; 3,18 Ng 0,191.102 5,07
FeO 11,73 N3 0,706-10°3 8,44
MnO 0,18 N} 0,011.102 0,13
MgO 25,87 Ni 1,560. 102 10,39
Ca0 5,79 Ng 0,349.10% 3,25
Na,O 0,77 Ny 0,046 102 0,47
K.O 0,78 NI® 0,047 102 0,73
"H,0 1,92 NEt 0,115.1023 0,33
P,Os 0,17 N 0,010-1022 0,24
160,00 N 6,023-1023 61,25

1Y B srom Jerko y6eauTbest, ecaH nofoOHble lepecuyeTHl CAeaThb, HalnpuMmep, AJIsS Odil-
BUHa MgySiOy ¢ ya. B. 3, 15 u aaa  opToknasa — KAISi;Os.  Pacxoxkaenne 1noaydyeHHB X
ApH 3TOM 1H(P OyJeT 3aBHCETH OT TOYHOCTH H3MepenHs YAeNbHEIX BeCoB.
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Jast ra66p.o, xapakTepudyomumes 21 aHaau30M, ¢ CDEAHUM YyAe/b-
rpaMm
{IbIM BecOM B 2,92 —————— maplHa/bHble YHCAA I KaXkKAOro KOMHOHEHTA
Ky0. cMm
OPOJBL ¥ AOJS YUACTHSi KaXKAOro KOMIIOHEHTa B rpaMM-MOJEKYJe HOpPOLbl
MOMHO TPeACTaBHTh HIKecsaenyomeit Taba. 3 [4 cTp. 183].
Ta6auma 3

NY-mapumansuple uucna  jas
Cpennnil 0 KaXAOr0 KOMIOHEHTA Hoast amst Kaxaoro
cocTas KOMIIOHGHTA B TPaMM-
KoMmmnoHeHTbL MOpOIbL MOJIeKJVJIE nopOLbL
B Be&OBHX obosuaue- v 10 m 107 2Ng
HHE yPOBHS N5=a-10
I
S0, 47,36 : 2,854.10%8 28,43
TiO. 1,45 NE 0,049.10% 0,65
Ay O3 18,52 N3 1,115.10% 18,88
Fe, 03 3,29 N; 0,198-10% 5,25
FeO 7,32 2 0,441-10% 5,27
MnO 0,15 N 0,009-10% 0,4
MgO 6,85 0,413-10% 2,73
CaO 10,95 NE 0,550-1023 6,14
Na;O 2,44 NE 0,147-10% 1,51
K20 0,73 N 0,044. 1023 0,69
H-O 1,29 N3t 0,073-10% 0,23
P205 0,25 NE 0,015-10% 0,35
100,00 N 6,023-1(2 70,44

Jlas cpeanero cocraBa AMO P HTOB, OXapakTepuzoraHHbix 14 axastn-

. . . . rIpaMm
3aMH 1 HMCIOUIHX CpPeXHuH yaedbHBIl Bec, paBHBIE 2,8 —

4 crp.
Ky0. CM
172}, napiuua/jbHble UHC/AA YACTHH JAHHOINO BEUIECTBA M JIOJST Ka’KA0TO KOM-
IOHEHTAa B TPAMM-MOJIEKYde MOPOILI MOTYT GBITh M/IIOCTPHPOBAHBI CJCAYIO-
wei Tabauuein [4]. .
[TaprnuanbHbie Yyucaa YaCTHI COOTBETCTBYIOLIMX KOMIIOHEHTOB B T'p a-
HOAMOPHTAX, CPeLHHH COCTAR KOTOPBIX NOJAYUYeH K3 18 amaanzoB noR0G-

IBIX [TOPOJ C CPeHHM YAeJdbHBIM BECOM, paBHBIM 4,75 _TpavM, [4, erp. 1701,
i Ky0. cm

I A0AH 3THX KOMIOHEHTOB B paccMarTpHBaeMoil rpynoe nopoi MoryT OvITL

llpeAcTaBaeHbl HIKecAeAylomel Tabd.

[Tapuyagbhbie YHCada YacCTHI, COOTBETCTBVIOUMX KOMNOHEHTOE B TP a-
HHTax, Cpejliinil cocTar KOTOPHIX noayued nz 20 aHanuzos NOPOIL C Cpej-
MM Y/JACTbHBIM BECOM, paBHbIM 2,64 _rpavim {4, ctp. 104], n 10151 Kax10-

. KyO.cM
'O KOMIIOHEHTA B TpaMM-MOJEKyJe HOPOjbl XapakTepHsyercs CJedyiouLell
Taba. 6.
U, naxoHel, A5 LWEJAOYHOTrO TpPaHIITa cPpelHero CocTaBa, noay-
; ., TpamM
UCHHOTO 13 13 amanvsoB, ¢ CpelHWM VIeAbHBIM BECOM 2,b4——6———
Ky0. cM
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Tabnuua 4

N;}napunaﬂwue yucaa JAas

Cpenmit Ka%I0r0 KOMIIOHEHT Hoas axnoro Kou-
Komnouenrnt noponsi MOJIEK Vbl TIOPG/IbL
B BecoBbix | 06o3Haue- 1023 ppr
% HHe ypOBHsI NY q.10% my- 10770 Ny
H KOMHOO- 4
HeHTa
S10, 55,46 Ni 3,340.10% 33,27
TiO, 0,94 N? 0,057.10% 0,75
Al,O3 16,92 N3 1,020-102 17,27
Fe,Os 2,73 N, 0,164.102 4,36
FeO 4,80 N; 0,289-10% 3,45
MnO 0,13 NS 0,008-10% 0,09
MgO 4,44 N, 0,267-10% 1,76
Ca0O 7,33 % 0,441-10% 4,10
Na.O 3,63 N 0,219-102 2,25
K20 2,41 NI 0,145.10% 2,26
H,0 0,89 Ny 0,054.10% 0,16
P205 0,32 N 0,019-10% 0,85
100,00 N 6,023 102 70,17
Tadanma 5
N3-napiviaabHble  4HCaa s
CocraB K@K AOTO KOMIOHEHTA Jast KAKIOrO KOMIO-
KoMnaoHeHTH! - ”Sepccz)lg;im b rena ,?e:<€??rM_hlo-
o oBo3Haue- ] m. 10 B, N¥
' HHE YPOBHS N ':‘;::a» 1028 R 3
H KOMIO-
HCHTA
Si02 67,00 N} 1,035 10% 40,18
TiO, 0,51 NE 0,031-1022 0,41
Al:Oy 15,96 N3 0,915-102 25,49
Fe; 0, 1,98 Ny 0,119-10% 3,16
FeO 2,17 NS 0,131-10% 1,56
MnO 0,07 N§ 0,005-1023 0,05
MgO 1,76 N} 0,106-1023 0,70
Ca0O 3,55 N 0,214.10% 3,20
Na,O 3,88 Ny 0,233-10% 2,40
K.O 2,99 Ny 0,180-102 2,80
H.O 0,77 wi 0,046-102 0,14
P.Os 0,13 N? 0,008-1023 0,21
100,00 N 6,023-102 70,30




TadGaunuwa 6

A@-napumaﬂbuue Yucaa a7l
Cocrag KAaRA0T0 KOMMOQHeNTa Hloast kamaoro xou-
. . MOPOAbI NMOHEHTA B rpaMM-MoO-
Komnonenrot B BOCOBLIX p AeKyae MOpOL
% ”tl)deoiuaqe- - X 2 m - 10 VQBNQ\'
VPOBHst N =a10%
H KOMHO-
HENRTa
Si0, 72,02 N} ©4,338-10% 43,21
TiO, 0,34 N 0,020-102 0,96
ALOsy 13,13 N 0,791 102 13,39
Fe,Os 1,46 N 0,088 103 2,33
FeO 1,77 N, 0,107-102 1,28
MnO 0,11 A 0,007 102 0,08
MgO 0,55 N} 0,033-10% 0,22
Ca0 1,48 NS 0,089 102 0,82
Na,O 3,50 Ny 0,211-10% 2,17
K,O 4,77 Ny 0,287 -102 4,68
H.,0 0,72 N 0,068 102 0,13
P,0; 0,15 Ny 0,009 1023 0,21
100,00 N 6,023.102 68,78

Tadauwpa 7

.’Vf—napunanbnme YHCA2 s
Cocrasn KamK0r0 KOMIIOHEHTA Aoas KaKAOTO KOM-
. 11OPOjiLbt TIOHEHTa B IpaMM-Mo-
RouncHedTsl B BECOBLIX T JeKvie NOPOEDL!
o ofo3Hate- 1o BNY
’ Hie ypoBHei N¥— a.10™ My !
It KOMHO- i
NeHTOB
Si0, 73,22 Nj 4,410-10% 43,92
TiO, 0,20 N3 0,012-1023 0,16
ALO; 12,47 N} 0,751-10% 12,71
Fe, 03 1,92 N} 0,116-10% 3,18
FeO 1,30 N} 0,078-10% 0,93
MnO 0,07 NS 0,005 102 0,06
MgO 0,21 N; 0,013-102 0,08
Ca0O 0,49 N 0,029.102 0,27
Na,O 4,62 N 0,279-10% 2,87
K:0 4,86 NI 0,293 1023 4,57
H,0 0,59 NP 0,035-10% 0,10
205 0,04 NP 0,002-10% 0,05
100,00 N 6,023-1028 68,90
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"4, crp. 104], napuianbnbi¢ 4licsd YACTHL AAHHOro BelleCTEA K TO/S KAXK/L0-
ro KOMROHeHTa B IPaMM-MOAEKYJ€e MOPOAbl MOTYT ObITb HJAJIOCTPHPOBAHDI
yuKecaenywoued radba. 7.

Ta6a. 8 npeiacraBaser co0oOil CBOJAKY pPe3yJAbTATOB BBIUHCIEHHIT PO
KOMIIOHEHTA B TPAMM-MOJEKYJe KaxI0il 1Mopoasl (VCPEAHEUHOTO COCTaBa),
KOTOpAs XapakTepH3YeTCsi  CBONCTBEHHbIM €l ONpeleseHHBhIM  yelbHbIM
BeCOM H MOJeKYJAApHBIM oObeMoM. [lepBble wwiecTh amaan3oB  TabauilLf
B3STHl KAK KOHeullble Pe3yabTaThl BhiuHc/acHH H3 Taba. 2—7. Caelywulie
naTh anagisor 7—l1 npeactasasior coboil mapupadgblibie ZOIH KOMIOHE -
TOB Ta4KHX NOPOJ, Kak AYHHT [4, cTp. 223, anaaus 19], aepuonut (1,5, cpei-
nee U3 13 anaauson), radopo |1, cpeanee u3 41 anaausal, k. JuopHT [1,5,
cpeanHe u3 55 ananu3os] u rpauut [5, cpeasee n3 546 ananusosl.

M3 panvoit TabaHUbl MOXKHO clelath CaeyIoUlHe BbhIBOABL ¢ poCTOM
V1eJAbHOTO Becd HHTPY3HBHOK NMOPOJb YMEHbINAeTCs MOJEKYIsApHblE 00bex
¢e IpaMM-MOJAEKVJBl, TOTAa Kak Bec TPaMM-MOJEKYJapl NPHMepPHO OCTaeTcs
OHUM H TeM JKe, XOTA H HMEIOTCA HEKOTOpble OTKJAOHeHMss H KosgeOauiis,
TpeOyIonIHe TaabHeillniX HeeaefoBanuii. Hro kacaeTca noBeleHHst OCHOBHBIX
KOMIOHEHTOB COCTABA IIOPOJ, TO HX Joad, nail B rpamm-Moaexyiac Oodec
CTPOrO H 3aKOHOMEPHO H3MEHSIOTCS OT OAIOro YpoBHs K Apyromy. Hako-
Hel, Kak puc, 1, Tak puc. 2 rOBOPSAT O TOM, uTO /104s ydactus rad6po-
HEPHJAOTHTOB B CTPOEHHH 3eMHOH Kopbl MHOTO Ooablie, 4eM 1045 110p0,T
ra66po-rpaHHTOBOrO paia.

JlonoauuTeabHble JatHble caeayiownx (7—11) anannszos, npusejeHHble
B TaGg. 8, MalOT BO3MONKHOCTE PEIINTh PAL APYCHX NpaKTHUECKHX 3anady.
Tak, Hanpumep, CBeXKHH AYHHT (aHanus 7) ¢ yAeabHsM BecoMm 3,29 ma
Anarpamme puc. 1, 10mKeH Obl1 Obl JeKaTb BbllIe YPOBHA 3,3, HO napuu-
aabHasl 1045 OKHCH MATHUS B AYHHTE PE3KO 110 CBOEH BeJHYHHE OTAHYATCH
OT BeJMUUHBE! OKIICH Marius B nopoje, Jexaigeil na vpcene 3,29, Onpejie-
ACHHE MOJIeKYJsipHOro ofbeMa AyHHWTa [0Ka3biBaeT, UTO 3Ta [OCISMUIAA
NOpoAd AOJAKHA JeKaThb 11a YPOBHE HHZKEe, UEM HEPHAOTHTBL C YACAbHBIM
gecoM 3,32, ecd AHATPAMMY JIOCTPOHM 1id OCHOBE MOJEKYASPHBIX OOBCMOB.

/Al : M 4
2 J H f:w
2,75 L |+ 256
285 — . —— L —1 — 246
292 |— — = 247
22 | L a4
S0,  Ti0, At,0, Fel, Fed MgO Cab Nap KD

Prc. 2. Hwarpamma cpeaHIx cojep:maHuil  OCHOBHBIX
KOMIIOHEHTOB B TJIaBHEHUIHX THIAX HHTPY3HUBHLIX TI0POJL,
NOCTPOEHHAas Ha BeJHUHHe MOJEKYJISPHDBIX obbeMa M H0-

M KAKAO0 KOMIIOHEHTa B IrpaMM-MOJIeKY.1e.

['panuThi, oTBEUAIUHE CPEAHEMY COCTaBY H3 046 anaan30B, ¢ MOJEKY-
AspHBpIM 00beMoM B 259 u naoTHOcTbio B 2,66 e/em® yraaamBaloTes Kaw
pas B NPOMEKYTOK MeXay HH(paMu BTOPOro H TPETHEro psAjla aHaAU30B.
TaknuM 00pa3oM, BBIUHCACHHBIE MOJCKYJSIPHBIE OOBEMBl JJas1 JePLOJHTOR.
TaGOpo, KB. THOPUTOB H TPAHHTOB H JOAH KaXKAOrO KOMIOHEHTA B TPaMM-
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MOJIEKYJie MOPOAbl NO3BOJSIOT TOUHee OMPEAEJNUTh MOJOKEHHe JaHHBIX MHO-
pod B TPABHTALUHOHHBIX CXeMax MarmMaTthueckoi auddeperunHaimy.

Haxoneil, cpaBHeHHe XHMHYECKHX aHaNH30B JIOOBIX MarMaTHUeCKHX
OPOJ, IJist KOTOPBIX ONpejeNeHa mIOTHOCTh, ¢ JIAHHBIMH, NpHBEJEHHBIMH Ha
IWMarpaMMe pHC. 1, TIO3BOJIMT CKaszaTbh, HACKOJbKO Ta HJH Jipyras NOpoas
110 CBOEMY XHMHYECKOMY COCTaBy OJH3Ka K CpelHeMY THIY TMOPOJ HIH Pes-
KO OTKJIOHSIeTCSI OT HEeTO.

Ha ocHoBaHuM TOJBKO YTO INPUBEIAEHHBHIX B TabJ. 8§ mapuuasdbHbLIX Be-
JUYHH YYacTHsl KaJO0ro KOMHICHEeHTa B TpaMM-MoOJieKyJe (MoJie) IOPOAbl
MOKHO MOCTPOMTH AHATPAMMBI WM /1 HAIISAHOCTH TpadHuecKu?) BEHIpa-
3UTh POJIb KaXKIOTO KOMIIOHEHTA IIpH nepexoje OT IepHUAOTHTOB K rpa-

HHuTtaMm (puc. 2).

[Tpu usyuenuu rpapuueckux ¢$opM KOJHYECTBEHHOI'0 paclpeiesieHis
B MOPOJax KaxK[AOro KOMIOHEHTa B OT/AeJbHOCTH, H300pasKeHHbIX HA pHC. 2,
npexae Bcero obpailaer Ha ceO6f BHHMAaHHe CTPOras NPOCTPAHCTBEHHAR
3aKOHOMEPHOCTbL BO3paCTaHHsl WIH YOBLIBAHHS POJIH TOTC KJH JPYTOro KOM-

IIOHEHTAa B COCTaBe COOTBETCTBYIOUIMX MAarMaTHYECKHX NOPOoJ, OT YJbTpa-

rpaMm
OCHOBHBIX K KHCJBIM, OT NOPOJ C MJIOTHOCTBIO 3,3 = ——=———— K mopojamM
Kyb. M
rpamMm
¢ IJOTHOCTBIO 2,6 “6—-——-Bnpoqu, NpHBEAEHHBle 1aHHBIE Tpaduueckoro
Ky6. cM

. u300pa:KkeHHs KOJHYECTBEHHOIO paclnpejeseHlss KOMIIOHEHTOB B COOTBeT-

CTBYIOIIHX NMOPOJAaX HACTOAbKO HATJSAHB M SICHBI, YTO HeT HAaTOOHOCTH Ha
HHX OCTaHaBJHBAaTbCH. ‘

OnHako caenyeT CKas3aTh, YTO NAHHHIE PUC. 2. YAUBUTEABHO CXOMHH

C TeopeTHYeCKOH auarpammoi (puc. 3), NOCTPOEHHOH [AJs arperara, COC-

rosnero us nartu xommonentoB A, B, C, NI, E, aas xotopwX mnuaoTHOCT

BellecTBa KaXJOro KOMIOHEHTa NOCAeLOBaTeNAbHO Bo3pacract oT A k £,

Puc. 3. CxeMa TeopeTHUECKH BO3MOMKHOTO
3aKOHOMEPHOTO pacnpeleseHHs 00 IJIOTHOCTH
semiects A, B, C, D, E ¢ pasubiMu yjielbHBIME
BeCaMH B MHOTOKOMIIOHEHTHOM pacTBOpPEe WJIM pac-
nJaBe, HaXOAsIIUXcSl B TOJe TArOTEHHA M TOIN-
YMHSIIOIIMXCS THIICOMETPHYIECKOMY 3aKOHY (H3u-

KO-XHMHH.

2) Tloctpoenre jgudarpaMM pHC. 2 paccMOTPHM -Ha mpuMepe kpemHeseMma. Ot cpefHeii
BEPTUHKAJNBHOW JHMHEM, Hejslledl MoNe HAa JiBe CHMMETDHUHBIE UACTH, OTK/JAALIBAs B Ty H
IPYTYI0 CTOPOHY Ha COOTBETCTBYIOIEM yDOBHE YHC/d, OTBEYalolteM YAeJbHOMY BECY, Bbl-
paxarlliHe J0JH KaxkJO0ro KOMIOHEHTa B IDaMM-MOJieKyJe nopojs. Kak BHAHO W3 Auar-
paMM, TOUKH, ONpefeNAloNHe JXOMH KakKA0TO KOMIIOHEHTa B TIPAMM-MOJIEKYJe TIOpPOAH,
CTPOrO YKJAAALIBAIOTCS B 3aKOHOMEpHbBlE JIHHHH.
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T. €. da < dp<dc<dp<deg NI, NI NI NV NY . J0IM KaUA0TO
KOMIIOHEHTd B COCTaBe Marmel (DOPOALI) HA TOM HJAM JPVIOM YypoBue,
CYMMa KOTOpPHX paBHa /N = 6,023-10* wucay Aoraipo. Ilaotuocti
MarMbl  OT VPOBHS K YpOBHIO Mensiores: d, < d, < d, < d, < d, <d,.
Ha npuarpamme puc. 3 Bemecrso A Beger ceds tak, kaxk SiO,. Bewmecrso
C mezer ceba rax, kax AlL,O, u CaO; Bemectso £ Tak, kax MgO, FeO,
TiO, u T. 1.

Ecan o0paTuMcst K HM3BECTHBIM AHArpaMMmam, IPHBOAHMBIM B YueBHOI
JAnTepatype, WAMKOCTPHPYIOWUM pacnpefenerie INaBHBIX [0pP0A000pa3syio-
IIHX MHHEPAJOB B HHTPY3HBHBIX NOpPOAAX, HAUHHASL OT HEPILIOTHTOB K Lic-
JIOYHBIM TPAHHTAM H CHEHHTAM, TO H B 9TOM CJVUAE Mbl VBHAHM TY e Kan-
THHY 3aKOHOMEPHOCTEH, UTO M BBILIE, HO B HHOM BBLIpa*KeHHH. A HMEHHO:
MKENE3UCTO-MAarHe3Hanblibie MHHEpallbl, KdK 3TO CAeAVeT I3 piic. |, Koauye-
CTBEHHO VOLIBAIOT, KAK NPaBHJIO, OT NCPHIAOTHTOB K rpanHutam. [Ipn stom
HMEET MECTO KauecTBeHIOe H3MEHEHHEe CaMHUX  KeNe3ucTo-Marie3naabHblx
MHHEDAJOB; HX MOJEKYJAAPHBIC O0BEMbBl VBEANUHBAIOTCH CHI3Y OT OJBHHA
KBepXY 10 OHOTHTA. JTa 3aKOHOMEPHOCThH B PACHPEACACHHH OJUBHIOB, [1H-
DOKCEHOB, DOTOBBIX OOMAaHOK W OHOTHTOB OOHAPYKHBAET B3aHMO3aBHCH-
MOCTh BCEro MHHEPAJbHOID COCTaBa KakK U0 TOPH30OHTAMAH, Tak 0coBeHH:
ito BepTHKa W, IlaarHokaassl, U3MeHsIACh OT OCHOBHBIX K KHCJbIM, OTHOCH-
TeMbHOTO  MaKCHMyMa AOCTHTAlT B radopo-1HOPHTAX I KOJHUECTBEHNC
YMEHbIIAIOTCA 110 HaNpaBJeHHIO K CPaHNTaM 11 CHEeHHTaM. Hleaounsie ne-
JCBBIE HINAThl OT AHOPHTOB KOMHYECTBEHHO OBICTPO VBEAHUHBAIOTCH K CHC-
IIITaM, B KOTOPbIX COAEPZKAHHE HX JOCTHraeT OTHOCHTENLHOTO MAaKCHMYM:.
KBapu [0CTHTAeT MAKCHMYMa B CPAHHTAX, KOJAHYECTBOHHO  \VMEHLIUACTCS
KaK B CTOPOHY CHEHHTOB, TAK H B CTOPOHY AHODPHTOB.

Takum o6pasomM, TOJBKO HTO pACCMOTPEHHBle QHATPAMMBl Ha pHC. !
iopuc. 2 w3 elle pa3 HarAsAHO INOKAa3blBAKOT, 4YTO MHHEPaJdbHbIfl COCTAB
MAarMaTHUE€CKHX TODOJ B OCHOBHOM HAXOAMICs B IOJHOM  COOTBETCTBHE
KOAHYECTBCHHO-KaUeCTBCHHBIM — paCNpeleseHHeM  KOMOCHEHTOB N0 THOaM
[(IOPOA H OUYeHb OJH3KH 10 CBOEMY XdPAKTEpY K Hauleil TeopeTHYecKoil aHa-
rpamme  (puc. 3).
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