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EOryCJlAB IIAMBEJI - HH HPKOBCKHH - H 0 3 E O KPMIIITHH* 

3AKJlK)qEHHH n O HCCJIEÄOBAHHK) CYJIbOHAOB >KEJIE3A C TIO-
MOIIIbK) PEHTrEHOBOrO MHKPOAHAJIH3ATOPA 

(0m. 1-15) 

P e 3 io M e: B aaHHoři cxaxbe npuBoii irroi 3;iKjiioiieHne no HCCJieaoBaHHio cyjit-
cj)n«OB >Kejie3a c noMOiiibio peHTreHOBoro MiiKpoaHajiH3aTopa. DiaBHOH uejibio-
npHBeaeHHbix nccjieaoBaHHii HsjiaexcH nojio»enHe MiiKposneMenxOB B cxpynxypax 
nnpnTa, nnppoTHHa H xajibKonnpirra (B n i i p m e u nHppoTHne ocofieHHO Ni n Co, 
B xajiBiKonnpiiTe ocoSeHHO Ag. Zn, Bi, S n ) . ABTOpu nccjieaosajin <j>opMbi p a c n p e -
aejieHHÄ s r u x 3jieMe«T0B B paMKax HX xi3OM0pcj>Horo s a s o w e M n a B crpyKTypax, 
oco6enHO c IOTKB 3peHi-ia HX pa3HOMepHoro paccenBaHHH. B cjiynae reTeporen-
Horo Raxoa<aeHH!i ejieMeHTOE B ijiopMe BKiiioieHHň caMocTOÄTejitHbix MimepajibHbix 
<(ia3, naxonHiiiHxcH B BbimenpiiBeaeHHbix MiiHepajiax, naynajica xapaKTep BKjnoie-

UHM C T'OIKH 3p6HHH HJS $ ° P M . BejI'HIHHH a TÄKJKe rexreTITieCKOro OÔbHCHeHHH-
3 T H Hcc^eÄOBaHHH SbijiH npoBeae-Hbi c noMombio xaJibKorpa(|HH, sjieKxpoHOBoii 
MHKpOCKOnHH H pemreHOBOro MHKpOaHajIH3a. B CTaTbe npOBOflHTCH aBTOpaMII 
XOJIBKO HeKOTopbie npiiMepu (j>oxorpa<j>HqecKoii, rpai{>H>iecKOH oiieHKH, a TaKJKe 
o6bHCHeHHH c noMOmbK) TaSjiHii. Becb MaTepHaji npeBeneHHbix HccjieaoBaHnň 6y-
ner orrySjiHKOBaH oiÄejrbHOií MOHOrpa<j>.niecK0ii paôOTOň B 1976 r. 

A b.s t r a r I: T h e p a p e r r e p r e s e n t s s u m m a r y of the a u t h o r s ' r e s e a r c h of iron 
s u l p h i d e s b y X - r a y m i c r o p r o b e . T h e m a i n t o p i c of the s t u d y was d i s t r i b u t i o n 
of m i c r o e l e m e n t s in p y r i t e , p y r r h o t i t e a n d c h a l e o p y r i l o (Ni a n d Co especial ly 
in p y r i t e a n d p y r r h o t i t e . Vg, Zn, Bi a n d Sn in e h a l c o p y r i t e ) . T h e a u t h o r s 
s t u d i e d forms of d i s t r i b u t i o n of these e l e m e n t s a n d i s o m o r p h i s m on t h e basis 
of h o m o g e n o u s d i s t r i b u t i o n . H e t e r o g e n e o u s o c c u r e n c e of e l e m e n t s in the form 
of inc lus ions of different m i n e r a l p h a s e s o c c u r i n g in the a b o v e m e n t i o n e d 
m i n e r a l s h a v e been s t u d i e d from the p o i n t of view of t h e i r form, size a n d 
genet ical i n t e r p r e t a t i o n . The research was c a r r i e d on b y ore m i c r o s c o p y , e lectron 
m i c r o s c o p y a n d X-ray m i c r o p r o b e . T h e a u t h o r s show o n l y s o m e e x a m p l e s of 
p h o t o g r a p h s , d i a g r a m s a n d tables . W h o l e m a t e r i a l c o n c e r n i n g to lliis topic will 
be p u b l i s h e d as m o n o g r a p h y in l!)76. 

ABTopw STOH pa6oTH aaHHMaiOTCH y » e 6ojiee miHTejibHoe BpeMH i-iccJieÄOBa-

HMHMH cyjibcbHrtoB >Kejieaa ( n u p H T a , nwppoTMHa H xajibKonHpHTa) c noMOiiibio 

peHTreHOBoro MHKpoaHajiH3aTopa. T a n KaK paHbine E. I I a M 6 e JI H H . H p K O B -

c K H ií ( 1 9 6 7 , 1969, 1 9 7 4 ) H3ynajin pacnporteJieHHe ajieMeHTOB Ha ocHOBaHHti 

KOJIHqeCTBeHHHX CneKTpOXHMHtieCKHX aHajIH30B OTCenapHpOBaHHBIX CyjILq>HAOB, 

,0 3TH HCCJieflOBaHHH H3 MHKp030H.U\e KaK pa.3 yfla^HO ÄOnOJIHHIOT cneKTpoxHMH-

necKne HccjieÄOBaHHH. TjiaBHOH uejibio H3y<ieHHfl peHTreHOBtiM MHKpoaHajiH3aTO-

pcM HBJiHeTCH ocBeTJieHHe qbopMbi Haxo>KrieHi-iH H pacnpeAeneHHH MHKposjieMeH-

TOB B npnBeneHHbix MHHepa/iax, a TaKH<e H onpeaej ieHHe HX nojio*ceHHH n o 

OTHCiiieHHK) K CTpyKType MHHepajioB. EbiJiH H3yieHbi rjiaBHHM o6pa30M Te MH-

KposjieMeHTM, KOTOpbie MOJKHO ôbijio HCXOÄH H3 naHHoro napaMeTpa n p n 6 o p a 

ycneuiHO aHajiH3HpoBaTb ( p e ^ b HueT o r i p n ô o p e HnOHCKOÍi MapKH J E O I J X A - 5 A ) 

J I H M H T neTeKHHH peHTreHOBoro MHKpoaHajiH3aTopa RILR OTÄejibHbix sjieMeHTOn 

KOJie6jieTCH B pa3Mepax 5 0 — 1 0 0 ppM. 3 T H M VCJIOBHHM B n n p H T e H nHppoTHHc 

Ah-a.i. IIpo([>. up. B. U, a M 6 e .1, ,1p. reoji. Hayi<. floii. up. H. H p K O B C K H ii. Kana. reoji. 
nayK. Ka<j>eapa reoxiiMuii, yHiiBepcHiex HM. KoMeucKoro, yji. IlayjiHHbi-ToTa 1, BpaxHCjiasa-
up. M. K p 11 111 T 11 n, KaHix. reojx. HavK. JlaÔDpaTopiifi MHKpo30nna, XHM.-TCXHOJI. <Ji3i<yjibxer 
CjiDBauKoe Bbicmee y lie6. 33B., F u c n a 1, Bpaxi-icjiaBa. 
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cooTBeTCTByiOT ocoôeHHO HHKejib H Ko6a;ibT, npe>KÄe Bcero y ni-ipiiTOB n n n p p o -
THHOB ii3 MeTaM0pcf)ii3OBaHHbix py/j. H J I H pyji JiiiKBauiioHHbix, KOTopbie B o6meM 
HMeioT 6ojiee BticoKoe coaep>KaHiie HiiKejin H Ko6ajibTa n HeKOTopwx j j p y m x 
sjíeMeHTOB. Y riiflpoTepMajiBHbix mipiiTOB cojiep>KaHne KOÔajibTa n HUKCJIH 
lacTO KOJie6jieTCH Hii»ce Bbinie npi iBeneHHoro KOHueHTpaunoHHoro JiiiMiiTa 5 0 — 
100 ppM) H nosTOMy p a c n p e j i e j i e m i e HUKCJIH H KoGajibTa B H H X He 6bijio B03-
MOHiHO CHCTeMaTH>ieCKH H3y*iaTb. 

B xajibKOnHpHTe Haxo/j,HTCH 6oJiee CHCTeMaTimecKH Bbíme npiiBejieHHOH KOH-
u,eHTpau,noHHOH rpaHHUH HH>KHero npe/iejia onpe/iejiHMOCTH cjienyioiniie MiiKpo-
sjíeMeHTBi: Ag, Z n , Bi, S n . y Bcex Tpex HCCJienyeMbix cyjib^HÄOB » e j i e 3 a HeJib3H 
6biJio HccjieÄOBaTb conep>KaHHe Ä p y r n x MHKposJíeMeHTOB, KOTopbie XOTH II corjiac-
HO CneKTpOXHMH^eCKHM aHajIH3aM, 06pa3yK)T COCTaB 3THX KpHCTajIJIOB, HO Haxo 
AHTCH H H * e npejiej ia onpejiejiHMOCTH MeTOna. PeMb HÄCT o s j í e M e m a x M n , T i , V, 
Mo H ap. 

r i p n ycJiOBHH 6ojiee BBICOKHX KOHiieHTpaiiHH S T H X H j ipyrHx SJICMCHTOB n p o -
IICXOH.HT B03HHKHOBeHHe TeTepOreHHblX BKJIKmeHHH H 3aTeM OTJJ,ejIbHbie SJíeMeHTH 

HMeioT KaK H30M0p4>H0e, TaK H reTeporeHHOe nojiojKeHne B crpyKType MHHepajiOB. 

SaKJiKmeHHH 9THX HCCJie/j,OBaHHH CJie/Tyioniiie: 

1. HccjiejiOBaHHH M H K P O 3 0 H J ; O M noKa3ajiH, ^xo e r o npHMeHeHHe aaeT ôo j ibmue 

B03MO»CHOCTH JJ.JIH pa3peiIieHHH BOnpOCOB OflHOpOÄHOCTH H HeOAHOpOAHOCTH KpHC­
TajIJIOB H <|lOpM HaXOÄfleHHH MHKpOSJíeMeHTOB B HHX, 6jiarOJJ,apH UIHpOKHM B03-
MO>KHOCTHM HcnoJib30BaHHH npHBe/ieHHoro npHÔopa. H a n p H M e p c noMornbio TaK 
Ha3biBaeMoíi KOMno3HiiHH (cK3Ha) n o j i y i a e M Ha ocHOBaHHH OTpa>KeHHbix 3JieK-
TpoHOB HH(|>opMar(HH o MHHepajibHOM cocTaBe o 6 p a 3 u a . ľ lo Tonorpa(J>HH, Ha KOTO-
p o ň H3o6pa»caeTCH pej ibe$ MHHepajiOB nojiiepKHyTO M M nojiy<iaeM HH<|>opMaH.HH 
O OTHOCIITejIbHOH TBepÄOCTH MHHepajiOB H HX KOre3IIBHbIX (nUIIK^OBO^Hblx) 
H a p y r t i x xapaKTepHbix qepTax. ri j ioinajiHaH, jiiiHeímafl H TO^eMHan aHaJiH3H 
npe/JiocTaBjíHioT jjaHHbie o pacnpeae j ieHi iH SJICMCHTOB B Mimepaj iax B JHO6OM 
MecTe KpHCTajIJIOB, n o pa3MepaM KOJIC6JIIOIOIIIHMCH OT 0,25 M H K P O H O B JJ,O nj ioiua-
Ä H 3 3 0 X 3 3 0 M H K P O H O B . fljiH HcnoJib30BaHiiH MeTOfla JiHHeHHoro aHajiH3a ( n p o -
4>iijiiipoBaHHe) MOJKHO nojiyHHTb aaHHbie no 2 5 M M . 

HoBbie n 6ojibiuHe BO3MO>KHOCTII, HO noKa HcuoeraTOiHO ncnojib3yeMbie, OTKpbi-
BaiOTCH npH H3yHeHHH OTHOCHTejIbHO 3JieKTpHqeCKOH npOBOÄHMOCTH MHHepajiOB. 
rlpejJ,OCTaBJIHeTCH TaK»Ce 60JIbIIiaH B03MO>KHOCTb MeHHTb yCJIOBIIH H3MepeHHÍÍ, HTO 
aBTopbi HarjiHflHO /j,OKa3aJiH Ha Hccjiejj,OBaHHH CTpyKTypHbix MOAHcj)HKau,HH n n p -
pOTHHa. 

Pe3yjibTaTbi MOJKHO Ha MHKpo30H,n,e cf)OTorpac|)HHecKH aoKyMeHTHpoBaTb H c n o 
Monibw 3anncbiBaTejiH M O K H O B Te^eHim caMoro n p o u e c c a HCCJieaoBaHHH BH3y-
ajibHO Ha6jiK)flaTb. Bojibinoii Bbirofloň HBJíHeTCH TaK*;e TO, ^ T O nccjiejj,OBaHiiH 
MOJKHO noBTopHTb, o 6 p a 3 e u ocTaeTCH HenoBpe>KÄeHHbiM n e r o MO>KHO coxpaHHTb 
UJIH jj,ajibHeHinHx HccjieaoBaHHň H J I H KaK cpaBHHTejibHbiií MaTepiiaJi. 

2. HccjieflOBaHHH aBTopoB yKa3HBaioT TaKH<e Ha TO, ^ T O i i3y ieHi ie BbicTyna-
lOIIIHX (|opM MHKpOSJíeMeHTOB B pyflHMX MHHepaJiaX MOKHO C yCneXOM npOBOJTHT 
KOM6iiHnpoBaHHO Ha xajibKorpa^imecKOM H sjíeKTpoHHOM MHKpocKone, a TaK>Ke 
Ha ajieKTpoHHOM MiiKp030Hfle — npHMbiM HCCJieflOBaHHeM aHiiiJiHiJ)OB H J I H o 6 p a 3 -
UOB OTcenapiipoBaHHbix KaK MOHOMiiHepajibHan ^paKiíHH — nacTb KOTOpbix 6biJia 
cneKTpoxiíMH^ecKii H J I H jipyrHMH X I I M H I C C K H M H MeTonaMH aHaJiH3HpoBaHbi. 
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3. H a 3JieKTpOHHOM MHKp030HÄe npeflOCTaBJIfleTCa B03M0>KH0CTb OTHOCHTejIbHO 
T O ^ H O onpejiejiHTb cepy H >Kejie30 B rmpHTe, nnppoTHHe H xaj ibKonnpHTe c HC-
nojn,30BaHHeM cpaBHHTeJibHoro CTaH^apTa roMoreHHoro n n p H T a . B H a i n e ň pa6oTe 
MM HCnOJIB30BaJIH IMpHT H3 3jlb6bl- I l p H yfla^HOM npHCnOCOÔjieHHH yCJIOBHH 
aHajiH30B OKa3ajioci>, ^ T O ccmep>KaHHe S T H X 3JieMeHTOB MOJKHO onpeaejiHTb 
H B reKcaroHajibHOM H MOHOKJIHHHOM nnppoTHHe nocjie npeÄBapHTejibHoro HX 
onpeÄejieHHH B03ÄeňcTBneM (TpaBJíeHHeM) pa3JiniHWMH peaKTHBaMH (Ta6. 1) 

4. Onpeae j ieHHe coaepHaHHH MHKposJíeMeHTOB B cyjib(|>H,nax >Kejie3a M O K H O 
npoBOflHTB Ha MHKpo30Hfle TOJibKO B TaKOM cjiynae, ecJiH H X cojiep>KaHHe 6ojibiue, 
TOM 5 0 — 1 0 0 ppM. ri09T0My aBTOpbl OrpaHHHHJIHCb TOJIbKO KOJIH^eCTBeHHblM 
onpeaejieHHeM H OUCHKOH coflep>KaHHH TOJibKO N i H C O B nnpHTe, H B nnppoTHHe, 
Ag, Z n , S n B xaj ibKonnpHTe, KOTOpwx coaep>KaHHe npoÄBJíneTCH 6oJiee CHCreMa-
TH^ecKH B STOM MHHepajie H npeBbiniaeT H H J K H H H n p e a e j i onpe,nejiHMOCTH MeTO-
ÄOM 9JieKTpOHHOrO MHKp030Haa. 

5. fljiH onpejiejieHHH MHKposjíeMeHTOB N i H C O HcnoJib30BajiCH B Ka^ecTBe 
cpaBHHTejibHoro cTaH^apTa HHCTBIH MeTaJiJiH^ecKHH HHKejib H Ko6aJibT, KOTopbie 
HcnoJib3yioTCH cneii,naJibHo JXJIR S T H X ue j ieň . H o OKa3ajiocb, y r o Hcnojib30BaHneM 
ajieMeHTapHoro MeTajuia KaK c r a H a a p T a noJiy^aeM cHCTeMaTH^ecKoe OTKJioHeHHe 
pe3yjibTaT0B n p H HX cpaBHeHHH c pe3yjiBTaTaMH cneKTpoxHMHqecKoro aHaJiH3a. 
nosTOMy aBTopH c^HTaioT, HTO Jiyqme H npaBHJibHee Hcnojib30BaTb ecTecTBeHHbiň 

T a S j í H u a 1. T a 6 j i n n a -rotieiHbuc anajiH30B >Kejie3a, cepbi, KHKejm H Koôajitra B c-rpyKiypHMx 
MOAHcjjHKaiíKHX nHppoTHHa (reKcaroHaJibHoň, MOHOKJIHHHOH) na Mecxopo>KneKHH TejiLna (o6p. 
94/S), npoBeaeHHtrx no jíByM npoc|)HJiaM aHinjiH^a nocjie HX onpenejieHHH c noMOíHBio TpaBJíeHHři 

(aOKyMeHTaiíHOHHtrH Marepnaji »p. H. K a H T o p a ) 

% Fe 

59,99 
60,15 
60,27 
60 17 
60,35 
60 02 
60,15 

% S 

39,20 
39,17 
39,40 
39,20 
39,05 
38,98 
39,12 

M O Ä H C | ) . 

MOH. 
MOH. 
MOH. 
MOH. 
MOH. 
MOH. 
MOH. 

% Ni 

0,21 
0 23 
0,24 
0,26 
0,27 
0.25 
0,27 

% Co 

0,08 
0,04 

0,05 
_ 

0,03 
0,05 

No 

H3Mepennä 
| 

1 
2 
3 
4 
5 
6 
7 

0 60,16/7 39,16/7 0,25/7 0,036/7 

0,20 
0,19 
0 20 
0,17 
0,21 
0,21 
0,17 
0,19 
0,20 

_ 
— 

0,02 

— 
— 
— 
— 

0,02 

60,30 
60,75 
60,53 
60,48 
60,98 
60,85 
60,88 
60,81 
60,62 

38,79 
38,76 
38,90 
38,50 
38,60 
38,50 
38,70 
38,40 
38,20 

reKC 
rei<c 
rei<c 
rei<c 
rei<c 
rei<c 
reKC 
rei<c 
reKC 

0 60,68/9 0,19/9 0,004/9 
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3>nr. 1. Majibte KapniTw, rieaiiiíoK, o6p. 85, riwpuTOBaH iin-ojibHs, aM<J>u6ajibcyjibijiHUHbiH r u n 
pyabi. 

i; — (J)Oxorpa(j)HH KOMno3Hmui. nOKa3HBaiomaH BaaBJiiiBanne n u p i r r a (Py — TeMHOcepbiii). 
nnppoTiiHOM (Pn — CBeTjiocepi-rň) c jiiiHeitHOH 3aroicbio pacnpene j iemia miKeJia ( N Í K Í I ) . YBCJI 

300 X-
b — (jioTorpatJiiLH KOMno3imnn c jiiiHeímoii 3aniiCbK> pacnpeae j iemia Ko5ajibTa (CoKn) 

roMoreHHBiH nnpHT, nuppoTHH, a TaK>Ke xajibKonnpi-iT, KOTopwe sapaHee 6MJIJ-' 
xopouio npoaHajiii3iipoBaHbi CTaHaapTHbiMH MeTOjaaMH Ha npe^MeT orrpeAejiemis 
BHiuenpHBeÄeHHBix sjíeMeHTOB, KOTOpwe 6bi TaK nooiy>KHjin KaK ecTecTBeHHbie 
CTaHaapTBi JXJW aHajiM3a. 

Tipu HCC êÄOBaHHH cpejiHHx pe3yjibTaTOB noJiyneHHbix cneKTpoxiíMimecKiiM 
MeTOjtOM y » e ony6jiHKOBaHHbix B. U , a M 6 e J i O M n H. flpKOBCKKM (1967, 
1969, 1974), a TaK»;e npw cpaBHeHHH c MHoromicneHHHMH pe3y;ibTaTaMH aHa-
JIH30B, onyôJiMKOBaHHbix HHOCTpaHHMMH aBTopaMH, pe3yjibTaTbi, noJiyneHHbie Ha 
MHKpo30HÄe HBJIHIOTCH KaK y Ni, TaK n y Co 6oJiee HJIH MeHee saBbiuieHbi. Ho He 
TaKan KapTHHa noJiynaeTCH y pe3yjibTaTOB JXp. A. III H a ň Ä e p a H3 TeTUHreHa 
KOTopwH ncnoJib30Ba.fi B Ka îecTBe CTaHÄapTa ecTecTBeHHbiň nuppoTHH. 3TOT (j>aK^ 
HeOÔXOÄHMO B3HTb BO BHHMaHHe H npOCJIOKHBaTb B AaJibHeniueM BO BpeMH MC-
ToaHqecKO-aHa^HTH^ecKux paôoT. HCTO^HHKOM aHajíHTimecKHX Hecorjiacnň MO 
>KeT 6biTt TaK>Ke H TO, <ITO pe3yjibTaTbi He coBceM xopoino cpaBHHBaioTca, B cjiynae 
ecjiH Mw cpaBHHBaeM HeÔOJibiiioe KOjnmecTBo aHajiH3HpyeMoro BeuiecTBa MHKpo-
30HHOM (HTO BOo6me-TO npecTaBJíneT co6oií BecbMa He3aMeTHyio nacTb Bemec­
TBa) no cpaBHeHHio c 6ojibiiiHM KOJiHHecTBOM BemecTBa, KOTOpaH 6biJia aHaJiH3H-
poBaHa cneKTpoxHMimecKHM MCTOAOM. HajibHeňniHM (JiaKTopoM, cnocoôcTByiomiiM 
pa3JiHMHio B pe3yjibTaTax aHajiH30B, MO*teT 6biTb jrencTBHTejibHOCTb, ^TO CTaH-
aapT MeTajuiimecKoro sjieMeHTa (HiiKejiH n KoôajibTa) He MO>KeT rroJibHOCTbio 
KoppejiiipoBaTb c TeM >Ke 3JieMeHT0M, HaxoÄHmeMCH B oneHb HH3KIIX KOHueHTpa-
UHHX (Hanp. B COTblX HOJIHX % ) B MHHepajiaX, B KOTOpblX H3MepeHHH HaXOÄHTCH 
noa BJiHHHHeM TaK>Ke n jipyrnx sjieMeHTOB KpucTajiJiimecKoň CTpyKTvpbi MHHC-
paj ia. 

6. I-Í3MepeHiiH MiiKp03OHjiOM noTBepwcuaioT iiccjieÄOBaHiiH, npoBeaeHHbie no 
CHX nop cneKTpoxHMHHecKH. Pe'ib Hjj,eT o cjieayioiniix pe3yjibTaTax: B niipiiTe coc-
pejioTa^HBaioTCH B VCJIOBHHX MeTaMop<J>H3Ma Ko6ajibT a B niippoTHHe HHKeJib 
(|)iir. 11. HiiKeJib ii KoDajibT HBJIHIOTCH KaK npaBHJio H30M0p4>HbiMH 3JieMeHTaMii 

http://ncnoJib30Ba.fi
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<t>nr. 2. KpHBEÄ pacnpeaejííHiia cepbi (SKa), Ko6aJibia (CoKa) n roiKejisi (NiKa) B impiiTe 
(Py) n B nuppoTtiHe (Pn), 3aperncTpnpoBaHHafl 3annCMBaTejieM nepneHUHKyjiHpHO na JIHHHIO 

CK3Ha Ha cpHr. 1. 

KpHCTajiJiHqecKHx CTpyKTyp nnppoTHHa n n n p H T a , HO HX pacnpeneJieHHe He 
aojiÄHO 6biTb Bceraa paBHOMepHbíM. H H o r a a M O » H O Ha6jncuiaTb 30HajibHoe n JIH 
HepaBHOMepHoe ( $ n r . 2 ) o6ora ineHHe npHBeaeHHBix MHKposjíeMeHTOB H KpncTaji-
Jiax H J I H B HeKOTopbix HX q a c r a x ( B ueHTpe H J I H Ha OKpaHHe). Ha6jnoflaJiacB TBK 
« e H aKKyMyjiHííHH Ni-MHHepajia B TpeinHHax roipHTa (ij)nr 3) H p a c i i a n H30-
MOpiJ)HOrO HHKejIH B nHppOTHHe ((f>Hr. 4 ) . 

OaKTHqecKue jj;aHHbie TO^e^Hbix aHajiH30B no conepÄaHHio N i H C O noKa3H-
BaioT HaM caMyro Jiymnyio KapTHHy o pa3JiHHHHx B KOHneHTpauHH S T H X sjíeMeH-
TOB B OTfleJIbHHX ^aCTHX KpHCTaJIJIOB n n p H T a H n a p p o T H H a (Ta6. 2, 4>nr. 5, 6 ) . 

7. O-rHOCHTejibHO HepaBHOMepHoe p a c n p e n e n e H H e Sn, Ag, Z n M j i p y r n x MHKpo-
3JieMeHT0B npOHBJIHeTCH B XajIbKOnHpHTaX, y KOTOpbIX MWKHO 3TH OTKJIOHeHHJi 
Ha6jIK)flaTb M Ha OCHOBaHHH TO^e^HblX aHaJIH30B fle(|)OKyCHbIM 3JieKTpOHHbIM Jiy-
TOM (B036y>KaeHHaK n j i o i n a n b HecKOjibKo ACCHTKOB M H K P O H O B KBanpa-mbix) (§Kr. 
7 ) . TaK>Ke pacnpejiej ieHHe n o njioinaflH peHTreHOBoro cneKTpa naHHoro sjíeMeHTa 
Kai< H jiHHeŘHbie 3anHCH H J I H Ha CK3HHpyioiii,HeM 3anHCMBaTeJie ( C K S H ) HJTI-I H;I 
s a n n c n c noMoiHbio 3anncbiBaTejiH (KpnBbie KOHueHTpauHH), HaM npextCTaBJiHioT 
HH^OpMaUHH O rOMOreHHOM HJIH HerOMOreHHOM HaXO>KJJ,eHHM SJíeMeHTOB B KpKC-
TajiJiHqecKHx erpyKTypax HCCJiejiyeMbix MHHepajiOB. OcoôeHHO B xaj ibKonnpHTax 
(^)Hr. 8) n p n noBbinieHHOM coneps<aHHH o6pa3yioT yjibTpaMHKpoHHKJiio3HH c 6n-

Jiee BbicoKHM C0Äep>KaHneM ojiOBa, H J I H » e cepe6pa, UHHKa H TaK najiee. P a 3 p e -
nieHne 3Toro Bonpoca HaxonuTCH e m e TOJIBKO B Ha^ajibHOH cranHH HCCJienoBa-
T3JibCKHx B03MO>KHOCTeH (sjíeKTpoHHBiH napaMarHeTHuecKHH pe30HaHc) . 

8. SjíeMeHTbi M n , T i , V, M o , H a p y r n e ( C u , B i ) , KOTopwe nocroHHHo npi i 
cyTCTByioT B KOJiiiqecTBax HH>KC jiHMHTa onpejieJiMMOCTH M H K P O 3 0 H Ä O M , HO KO-
Topbie 6ojiee jien<o onpenejiHioTCH cneKTpoxHMH^ecKH, HaxojiHTCH B usyiaeMbi-c 
MHHepaJiax B BHae HeKOTopwx B03M0>KHbix cfiopM pacnpeíieJieHHH, KOTopbie Hano 
naj iee n s y ^ a T b . B n p o u e c c e nsy^eHHH M H K P O 3 0 H H O M n o cyTH He HaniJiocb H H K H -
KHX nOCTOHHHOHaXOUHIIlHXCH MHKpO- H Cy6MHKpOHHKJII03HH MHHepajiOB 3THX 
SJíeMeHTOB. 3 T O naeT B03MO>KHOCTb n p e n n o J i a r a T b ^ T O (jiopMa Haxo>KneHHH STHX 
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4>nr. 3. Majibie KapnaTbi, ABryCTHH uiTOJibHfl, 
rpaiJ)iiT-KBapu-cyjib<j)iia,HbiH T ™ pyabi, o6p. 89. 
Pa3nejieHiie HiiKejm (NiKor) B nnpiiTe c IÍH-
KJH03iieii Ni-Mimepajia cKejieTHoro Biiaa, KO-
r o p a a 3anojiHíieT Rapymemiíi B KpircrajiJií H H -

pirra. YBeji. 200 X 

cťnr. 4. Majibie KapnaTbi, ABrycTim uiTOjibHH 
KBipu-cyjibtjiHaHbiii T r a pyjiu, o6p. 448. Pas-
najiemie iiHKejia B rrappoTiiHe (N K a ) . 06T>HC-
HenHH: na (|>OTOrpaíf)ini HOJKHO Bimerb CTanino 
OTMeiniiBamiH H3OMopc{>H0ro mtnejiH 113 crpyK-
Typhi mippoTHua B reTíporeHHyio cj>a3y, T. e 
BD BKjiioqeHiiH caMOCToaTejibHoro Ni-MHHepaJia 
TeMHbie o6paMjiemiH BOKpyr BOSHiiKaiomii.x 
BKJIIOHeHIIÍi — MeCTa C OTHOCIITejIbHO HII3KIIM 

coaep»caH«eM HHKCJIH. YBeji. 400 X -

sjíeMeHTCB roMoreHHa B cyjibcfmnax >Kejie3a, TaK Hanpi iMep, B pasJí ímHbix /j,o cnx 

n o p HeBbíHCHeHHBix <J)opMax pacnpe^ej ieHHH. 

9. ABTopbi y6eanjiHCb, MTO CTpyKTypa MHHepaJiOB B r ip i ipone He 6wBacT H,ne-

ajIbHOH II <4TO nOHHTHe rOMOreHHOCTII MHHepaJiOB HBJIHeTCH nOHHTIieM OTHOCII-

TeJIbHblM, II <1T0 STO 3aBHCIIT B 6ojIbLUOH Mepe OT M6TOHOB IICCJICÄOBaHIIH II OT 

T a 6 JI 11 u a 2. T a ô j n m a ToqeiHbix aHajiH30B íKejieaa, cepbi. Ko6ajibT.a it miKc/iba, npoBeaeímbix 
Ha 12 MecTax (Toinax) 3epHa n i i p i u a 113 Mecropo/KneHiia Majibte KapnaTH (No o6pa3na 132. 

Tiin py:ibi: KBapn-cyjibcjinjiHbiH) jioi<yMeH'rnpOBaHHOro n a cp 11 r. 5 c 

Toxica 
ii3Mepe-

HHH 

1 
2 
3 
4 
5 
6 
7 
8 
g 

10 
11 
12 

0.12 

% Fe 

46,36 
46,02 
46,14 
46,11 
46,46 
46,00 
46.23 
46,09 
45,76 
46,49 
46,31 
46,31 
46,19 

55,34 
55,20 
55,43 
55,35 
56,41 
55,66 
56,09 
55.98 
55,72 
56,21 
56.36 
55,43 
55,77 

% Ni 

0,11 
0,33 
0.29 
0,32 
0,13 
0,42 
0,52 
0,33 
0,37 
0,15 
0,29 
0.25 
0,29 

% Co 

0,04 
0,04 
0,05 
0,05 
0.05 
0,04 
0,05 
0,04 
0 05 
0,05 
0,06 
0,05 
0.05 
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O u r . 5. Majibie Kapna-rbi, Iie3HHOK, KOMnarrHaa KBapi(-cyjib<{)HaHan pyaa, CKB3»HHa OKOJIO 
ôojibHimbi, o6p. 132. 

a — <I>OTorpa<{iHH K0MHO3HKHH nopcj>npo6ji icra rrupiixa (Py — TeMiibiii) OTTecHeHHoro n n p p o -
niHOM (Pn — CBeTjibiií) c KpiíBoň ireHTpaiiHn KoSajibTa ( C o K a ) . OStscHennj i : CKejieTonoaoS-

Hbie o6pa30BaHHa — MapKa3nr KaK n ' o i y K T n3MeHeHHoro nnopoTHHa. Yseji. 300 X -
b — To me caMo;. PacnpeaejieHHe KoSajibTa (CoKa) 

c — (poTorpa(J)HH KOMno3nmiH rrapi-iTa (Py) c o6o3naieH:HbiMH TC-iKaMH ( 1 — 1 2 ) rue 6bi.i npose-
aeH ToqeiHMH lojiHqecTBeHHbiň aHajiM3 (CM. Ta6. 2 ) . YBeji. 300 X -
d — To >Ke ca.MOe. Pacnpeaejie'HHe KoSajibTa ( C o K a ) . Yseji. 300 X-

c o B e p m e H H O C T H n p i i ô o p o B . ľ l o s T O M y Hej ib3H n p c u n o j i a r a T B B aôcoJi ioTHOM C M M C J I C 
CJIOBa rOMOreHHOCTb KpHCTajIJIOB. ABTOpbl OTHTaiOT TaKOH KpilCTajIJI rOMOreHHBIM. 
B KOTOpoM fla>Ke ř í p u 6 o j i b i n o M y B e j i n q e H H H He o 6 H a p y > K e H t i H H K J I K ) 3 M H H J I I I 
B p a c T a H H e j i p y r H x M H H e p a j i b H b i x <|>a3. 

B n p o u e c c e HCCJienoBaHHH 6 M J I O n o j i y ^ e H H O M H o r o n p i i M e p o B O J I H O P O A H O C T H 
H HeOflHOpOÄHOCTH KpHCTajIJIOB — HJIH TOMOreHHOrO HJIH H e r o M o r e H H o r o Haxo>K 
a e H H H 3JieMeHTOB B C T p y K T y p a x KpHCTajIJIOB. H 3 0 M o p ^ H O C T b HBJíHeTCH 6 o j i e e 
V3K0H KpiíCTajIJIOXMMHHeCKH 3aBHCHMOÍÍ <|>OpMOH TOMOreHHOCTH KpHCTajIJIOB. 
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O u r . 6 KpiiBaa KOHiteHTpaunn c e p u (SKa) H i<o6aJibTa ( C o K a ) u nnpiiTe (Py) si riiipp^THHe 
i P n ) , caejiaHnaa 3anncHBaTejieM nepneHUHKyjinpno Ha JIHHHIO ciOHa, o6o3HaqeHHyio Ha ijinr. ri a. 

H30Mop^)Hoe 3aMemeHHe nepBOHaqajibHbix COCT;IBHHX KOMnoneHTOB CTpyKTypw 
MiiHepajiOB ÄpyrHMH KOMnoHeHTaMH He flOJi>KHa 6i>iTb Bceraa paBHOMepHoii. 
KpHCTajIJIOXHMH^eCKH 3aBHCHMOH (JlOpMOH HaXTOKÄeHHH SJleMeHTOB CHHTaCM Ta-
Kyro 4>opMy, KOTOpaa Be.neT B onpeiieJieHHOH Mepe H K KOJiHiecTBeHHBiM HepaBHO-
MepHOCTHM coflep>KaHHH onpeAejieHHOro 9JieMeHTa B onpeÄejieHHbix lacTHX Kpnc 
TajIJIOB, HanpHMep K B03HHKHOBeHHK) 30HaJIbHOrO CTpOeHHH HJIH cnocoÔCTByeT 
nocTeneHHOMy CKonjieHHio H J I H noHH>KeHHio co,nep>KaHHfl 3aMecTHTeJifl B o n p e a e -
jieHHbix ^acTHx KpHCTaJinoB (<J>nr. 9 ) . CyniecTByioT H nocTeneHHbie nepexoflbi 
roMoreHHOH CTpyKTypti Miraepaj ia ^ o B O 3 H H K H O B 6 H H H caMOCTOHTeJibHoň M H H C -
pajibHOH 4>a3M- IlocJie STOro, H a p a a y c roMoreHHOH ^opMOÔ B03HHKaeT reTepo-
reHHoe Haxo>KfleHHe sjieMeHTOB B MHHepa/te ( $ n r . 4 ) . 

B n p u p o f l e MO>KHO HaG-nioflaTb roMoreHHOCTb MaKpocKontmecKii H Tanyio KOTO-
pyio MOJKHO onpeÄeJíHTb TOJibKO TexHH^ecKH cjiOÄHWMH n p n 6 o p a M H onTHqecKiiii 
MHKpOCKOn, 3JieKTpOHHHH MHKpOCKOn, MHKp030H,n) . ABTOpbl IIMeiOT B CBOeM 
joKyMeHTau,HOHHOM MaTepnajie MHoro npiiMepoB (jpopM cymecTBOBaHiin reTepo 

P/sec P/sec p/sec 

1 

6- 6 

ASU, 

ytm 2cfl] \iľti t,'i5w Arv 

<t>nr. 7. 3 a n n c t HHTeHCjiBHOCTu cepeôpa AgLa c noMombio 3aniicirBaxe;iH B xajibKoroipnTe ir3 
pa3jlH4HBIX MeCTOpOJKaeHHH ( 1 , 2, 3 ) . OÔTjHCHeHHH: Ha BepTHKa.lbHOH OCH n0Ka3aHH0e KOJI1I-
•'lecTao nyjibCOB B cenyHay 0D03Ha>iaeT, m o nocjie oxcmiTbiBaHHH (J>OHa MOJKHO onpeneji'Hxb OTHO-
cnxe.xbHoe conep>KaHHe cepe6pa Hcxoafl a s BHCOILI ITHKOB. Koropbie npsMO 3aBHCHMbi OT coaep-

jKaHim 3TIIX 3jie>ieHT0B B xaJibKonnpiiTe. 

2 220-
AyLA, 

http://Be.neT
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. 0 
N i K ^ r 0,3 

Vw \ 0,1 
' 0 

O H T \ 8. CMOjrbHHK, xajifeKonHpwr, o6p. 46, O H F . 9. Tejibna, 3an. MecTopoíKÄeHHe, KOHTaKT 
pacnpeaeJieHHe ojioBa ( S n L a ) B xaj!bKortnpnTe pyaíi co CJIIOUHHMMH cjianijaHii, o6p. 213. 

c jiriHHeň ojiOBa. YBeji. 600 X - JlHHeiÍHaH sanncb pacnpenejieHi-iíi HHKejifl 
(NiKor), Ko6ajiLTa (CoKa) H c e p u SKa) 
B n i i p u r e (Py) H nuppOTUHe ( P n ) . IlpHMep 
30Hajibiioro pacnpeziejientiíi Ko6aJib-ra B rri-ipHT^ 

reHHoro Hax«Kjj,eHHH MHHepajioB B peayjibTtiTe MHorovtHCJieHHBix HHKJIIO3HÍÍ 
qy>KepoÄHí>ix MHHepajioB (<j>nr. 1 0 ) . 

10. A B T O P B I TaK>Ke H3yiaj iH H yjibTpaMMKpocTpyKTypbi MHHepajIOB, KOTOpBie 
Bbipa>KaK)TCH B HapymeHHH CTpoeHHH KpHCTajuia, B ^epejiOBaHHH SJIOKOBOTO, T. e. 
MexaHHiecKoro, <|>H3HMecKH Ôojiee roMoreHHOro tnpoeHHH co e r p o e m i e M 6ojiee 
HapyuieHHoro H paciJ ieHeHHoro Ha ^ a c T H u t i , j ioxo/iHiuero no KOJIOHJIHBIX pa3Me-
poB. 

KpncTajiJibi coÄep>KaT pa3HBie HapymeHHH, nycroTBi, BKiiKmeHUH nepBOHa^ajiB-
H H X CTapbix CTpyKTyp, KOJIOHÄHBIX, r j io6yj iapHtix H T. a. 3 T H MHKpo- JJ,O yjiBTpa-
MHKpOCTpyKTypBI flaiOT B03MWKHOCTB 3aXBaTBIBaTB pa3JIHqHBie SJieMeHTBI, MOJieKy-
JIBI HX COeflHHeHHH HJIH Jia>Ke HX KpHCTajIJIH^eCKHe (J)parMeHTBI MHHepajIBHBIX 
(|>a3 BHyTpH KpHCTajIJIHHeCKHX 3epH. IloSTOMy KpBICTajIJIBI nOJIHBI C3MBIX p a 3 
J I H ^ H B I X npHMeceň BCHKHX sJieMeHTOB, KOTopBie B ecTecTBeHHOM KpncTaJie Haxo-
HHTCH — 6ojiee MeHee paBHOMepHO, HO He o6pa3yioT caMOCTOHTeJiBHyio MHHepajiB 
Hyro <|>a3y. M B I 3/j,ecB roBopHM o roMoreHHOH <j>opMe pacnpeÄejieHHH sjieMeHTOB, 
6e3 B03MO>KHOCTeíi[ 6ojiee T o r a o r o onpejiejieHHH cnocoôa H xapaKTepa HX 3axBaTBi 
BaHHH KpHCTaJiJiHHecKOH CTpyKTypoň jiaHHoro MHHepajia. 

A B T O P B I nonBiTajiHCB onpeaejiMTB npejieji KOHu,eHTpau,HH JXO KOTOporo sjieMeHTB; 
e m e nrpaioT KaKyio-TO pojiB B CTpyKTypax KpHCTajiJioB 6e3 HapymeHHH HX OJIHO-
pOflHOCTH HJIH >Ke npH K3K0H KOHHeHTpaHHH y>Ke HalHHaiOT 06pa30BBIBaTI 
caMOCTOHTeJiBHyro <J>a3y. 06Hapy>KHJiH, mo y 3JieMeHTOB N i H C O KOTopBie npe/i-
CTaBJiHKiT CO6OH y^acTKH CTpyKTypBi nnpHTa, nnppoTHHa HO H xaJiBKOnnpHTa, 
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CoAíĹ 

Oirr. 10. Caj,6epii, JiiiKBauiiOHHbiii Tiin py;ibi. o6p. 22 
a — <I>OTOrpaij)HH KOMno3iiiuiH niippoTiina (Pn — TeMHOcepbiň) n xajibKormpiiTa (Ch - cBei.'io-
cepHH). B niippoTiine naxonHTCH BKJiio^eHHe BCDOSTHO Ko6ajibTiiHa ( C n — Sejibiii). Ypeji. 600 X 
b — To >Ke caMoe. PacnpenejieHiie Ko6ajibTa (CoKal B Ko6aJibTHHe (?) , mippoTime n xajib-

KOITHpHTe. 

20xum 
i i 
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O u r . 12. CMOJIHK, KOJIXO3. XanbKDrpa({)Hiec- í>nr. 13. Ca jôepi i . E a p a n Mar™. XajibKorpa-
Kaíi (J)OTorpac|)Híi niipiiTa (Py) c npO/KMji'KaMii 4>HqecKKM CHHMOK nnppoTUHa (Pn) Ľ nen-
xajibKonnpHTa (TeMHOcepbie), napajuiejibHO TJiaHanTOM (Pe — CBeTJiocepbiií) B Bnae ruiac-

HHKejibK), yBeji 160 X - THHDK II njiaMeBiiiiHbix BKJIIOHCHHH; cc^ajiepín 
(Sf — TeMHDcepLiH); napajijiejibHbie HHKOJIII. 

VBeji. 160 X-

MO>KeT 6biTb pa3Hoo6pa3i ie Haxo»c,neHHH S T H X sjieMeHTOB B CTpyKType MHHepajiOB. 
ľlosTOMy He;ib3H Bcer^a c yBepeHHOCTtio, B Ka>KflOM c n y ^ a e onpcuejíHTb cf>opMv 
HX Haxo>KaeHHH B KpHCTajiJiax. H a n p H M e p , B OTÄejibHbix cjiyiaHX B paMKax OÄ 
Horo KpncTajia n u p p o T i i H a MO>KeT HHKejib HMCTB qacTH^HO H30Mop$Hoe nojio-
>KeHHe, ^acTHiHO HeH30Mopč[>Hoe nojioweHHe (cjjHľ. 4 ) . 

1 1 . Pe3yjibTaTbi noKa3ajiH, ^ T O MHKposjieMeHTbi HMKOraa He HaxoflHTCH B pan-
HOBeCHH C MaKpOKOMTIOHeHTOM B CTpyKTypaX MHHepajiOB. 3 T O 3HaHHT, B TaKOM 
cj iy^ae, i r o B3aHMOOTHonieHne coaep>KaHHH MHKposjieMeHTOB H MaKposjieMeHTOB 
H3MeHMHBO H OT c j iyqa« K cjiy^aio cneuHtJiH^HO, MoryT TaiOKe oÔHapyjKHBaTbCH 
pa3JiHHHbie aHOMajiBHHe cOÄep>KaHH» 030M0p<|>H0 npeflCTaBJíeHHoro MHKposjieMeH-
Ta. H a n p H M e p , 6ojibuiHHCTBO rHÄpoTepMajibHbix nnpHTOB HMeeT HH3Kyio KOH-
UeHTpaiíHK) H30MOp(j)HbIX N i H C o (n. 1 0 ' 2 — Í O " ' 1 % ) , 3TH COÄep>KaHHH 6OJIB-
iueií ^acrb io ÔHBaroT HEKe jiHMHTa HX onpeflejiHMOCTH Ha peHTreHOBOM 
MHKpoaHaJiH3aTope. H o Bce )Ke H Me>K,ny rHflpoxepMajibHbiMH nnpKTaMH HauiJiocb 
HecKOJibKO npHMepoB, r u e 6 H J I O o6Hapy>KeHO noBbiiueHHoe co,nep>KaHHe HHKejiH 
H KOÔajIbTa, HJIH XOTH 6bl OÄHOľO H3 3THX 3JieMeHTOB, HJIH H ÄpyľHX 3JieMeHT0B 
(HanpHMep As, C u ) . n p H M e p w 3 T H X 6ojiee MeHee HCKJiKWHTeJibHbix cjiy<ľaeB 
B STOH CTaľbe Ha 4>Hr. 1 1 . T o »ce caMoe MBI MTOKCM CKa3aTb H O Z n , Co, N i , Cd, 
S n B xaj ibKonnpHTax. 3 T H HCKJiKmHTeJibHbie npiiMepbi 3acTaBJiH]OT .nyMaľb, HTO 

<Pnr. 11. MnTTepSepr (ABCTP'HH), riiupoTepMajibHbní xajibKoniipHT c BKjiioyeHHHMii niipn-ra. 
oép. 413. 

u — <J>OTorpa<j>iiH KOMno3HiiHH nnpHTa (Py) B xajibKomipHxe ( C h ) , YBeji 600 X-
b — To mi caMoe. PacnpeaeJieHHe cepbi (SKa) B xajibKonnpiiTe n nnpiiTe. 
c — T o ace caMoe. PacnpexeJieHne Mean (CuK«) B xaJibKomipHTe H i m p u r e . 

d - To >i<e caMoe. HacTlraHoe 3oraajibHoe pacnpejiejieHHe HHKejia ( N i K a ) no KpaflM niipiiTO-
BblX 3epeH. 
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í>iir. 14. IleKJio OKOJIO T á p u (HexHa), o6p. 130. SjíeKTpOHHaa Miik-poi])OTOrpai|)HH niippOTHHa. 
BepoHTHO, noKa3aH «KOHT3KT» reKcaroHajibHOro rnipporiiHa. (reMHaH qacrb) c mippoTiiHOM MOHO-
KJIIIHHHM (cBeTJiaa ' lacxt) , rue Ha HapyuieHHHx u xpemiiHax cocpeaOToyeHM MiiKpoHHKJiio3iin 

a p y r o r o MunepaJia. BepoHTHO neTjiaH^vna, Kai< 3TO 6buio oOHapyvKeuo MHKP03OHJIOM. 

IipiI OnpeaejieHHHX CneUH<J>HHeCKHX <|>H3HKajIbHO-XHMHtieCKHX yCJIOBHHX H oco-
oeHHO n p n noBbiuieHHoň KOHueHTpamin npuBejeHHbix sjíer-ieHTOB B p a c r B o p a x 
(HTO ÄOKa3aHO napareHe3HCOM MiiHepaJiOB B pyj ie) MOHceT B CTpyKTypy MiiHcpa-
JiOB n o n a c T b ocoôeHHO BbicoKoe co/j,ep>KaHHe pa3JiimHbix MHKposjíeMeHTOB n^TeM 
oflHoň ii3 (|>opM roMoreHHoro pacceHBaHiiH ajieMCHTOB, T. e. 6e3 o6pa30BaHiifl 
HHKJII03HH II <J)OpM BpaCTaHHH CaMOCTOHTejIbHblX <J>a3 B MaTepiIHCKOM MHHepajie 

12. npi iBeneHHbie HccjieaoBaHim npe/iocTaBJiflioT 6ojibiiiyio B03MO>KHOCTb u n a r -
HOCTHKII nyTeM o6oramcHiiH H J I H >Ke n o j i y i e m i a n ncnojib30BaHHH HeKOTopbix 
MiiKpoajieMeHTOB 113 niipHTa, niippoTUHa H xajibKoniipiiTa, I T O MO»ceT 
iiMeTb npaKTH^ecKoe 3HayeHiie n p n KOMiuieKCHOM ncnojib30BaHHH ~pya H3 nojiy-
WHHblX KOHIjeHTpaTOB OTÄejIbHblX MHHepaJIbHbIX <|>paKUHH. C 3TOH TO^IKII 3peHHH 
TaK>Ke BascHO onpe/iejiHTb, HMeeT JIH MHKposjíeMeHT roMoreHHyio H J I H HeroMO-
reHHyw $opMy HaxOKneHiiH B MiiHepajiax. B c j iy^ae HeroMoreHHoň (reTeporeH-
Hoii) <|>opMH Haxo>KJieHnH, T. e. B (})opMe HHKJH03HH, BpacTaHHH H nepepacTaHii i i 
paajiH^Hbix MiiHepaJibHbix cfia3 aBTopbi onpe,nejiHJiH TaiOKe (JiopMbi, BejinmiHy 
n o6mi iH xapaKTep M H K P O H H K J I K > 3 H Í Í TÍOR 3JieKTpoHHHM MHKpocKonoM Ha nj ioina-
a a x H3JiOMa KpHCTajiJiOB H J I H Ha sjíeKTpojiHTHqecKii TpaBJíeHiix amiiJiH(j>ax, 
a TaK>fce 11 n p n ncnojib30BaHHH HX onpeaeJieHHH c noMOinbio xa j ibKorpa^H^ecKoro 
MHKpOCKOna. KoMGlIHaHHeii 3THX MeTOÄOB C MeTOÄaMH HCCJieÄOBaHHH Ha MHKpO-
30Hne (nJioma/j,Hoň, j i i iHeňHwň it TO^e^Hbiii aHajiH3bi) npiiBOfliiT K oTHOCHTejib-
Ho nojio>KiiTeJibHbiM pe3yjibTaTaM. IlpHMepoM iicnojib30BaHHa S T H X aonojiHHTejib-
Hbix MeTOflOB MoryT cjiy>KHTb i|)Hr. 12, 13, 14, 15. 
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" ř n r . 15. 3jiaxe TopBi, M o ^ p a uiTOJiĽHaa, o6p. 168. 3jieKTpoHHa>i Mni<poi[>OTorpa<{>Híi xajiBKonn-
piiTa c MHKP3HHKJII03HHMH nen3BecTHoro MHHepajia i-irojitiaToů (jiopMtr (flByxcTyneHiaTaH 
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