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NPEAHUCJ/IOBHE

[MepBuilt BapuaHT pykoBoACcTBa 10 MMHeparpadMu HanucaH
aBTOpoM B 1937 r.—«PykoBOACTBO K NPaKTHUECKMM 3AHATUAM MO
miHeparpaduny (uactb 1), ony6ankoBantoe CBEPIJIOBCKHM TOp-
ABIM uHCTHTYTOM B 1941 T, :

Bropoe usnanue pykosopcrsa Gbulo 3HAYHTENbHO Tnepepabo-
TaHO W JIONOJIHEHO Ha OCHOBE OINbITa NEJArorHuyeCcKod M Hccaeno-
BaTeNbCKOM paboThi aBTOpa C YyueToM 3aMeuyaHuil BedylHx cIie-
HHAJIHCTOR N0 MuHeparpaduud. OHO OXBaTHIBAET BECh KPYT BOIPO-
COB, NPeAYCMOTPEHHBIX  OPOTRAMMAMH  T'eOJOTOPA3BLJIOYHBIX
BHICIUHX yYe6HbIX 3aBeNeHHH.

PykoBoactBo paccunrano Ha CTYAEHTOB M I'€0JIOrOB, 3aHAMAIO-
uiHXcst MHHeparpaduelt, mosroMy ocofoe BHUMaHHE B HeM yheJe-
HO MeTOoJHKe MuHeparpagpuuyecKux HcclenoBaniil.

B ocHoBy onpeneneHus pyAHBIX MHHEPAJOB 4BTOP TOJOMXKHI
PH3uyecKHe MpPH3HAKK (OTpaxkKaTeNbHYIO CIIOCOOHOCTb I TBEp-
AOCTb), YTO AR.IAETCHA POrPeCCHBHbIM HanpaBjeHHeM B MHHepa-
rpadHH, pa3BHBAEMHM COBETCKHMH  YueHbIMI. PyKOBOACTBYSCH
ITHM MPHHNHNIOM, aBTOp paspa6oTta.’l TaCJAuLbl A ONPeACTeHHs
PYARNX H BaXXHeALIHX COMPOBOXKAAIOLIMX MHHEPaJoB. ABTOpOM
DPeRYOXeRa NPOCTas H JOCTYNHAA KOHCTPYKUHs npubéopa mjas
A3MEpPEeHHUs OTpa)kaTesbHol crocoOHOCTH.

B pa6ore yaeneHo 3naunTeNbHOE BHMMAaHHE BONPOCAM TEKCTYP
H CTDYKTYD Dy, ONIHCAHHBIX HA OCHOBe HCCJIeJOBaHHUH B 3TOM
obaactu A. T. Derextina u Janunbix HaGmonennit asropa. Komu-
4ECTBeHHKWH MHHEepaJOTHueCKHil aHa/H3 ocBellleH B PYKOBOIACTEE
Ha OcHOBe HccaenoBanuil npod. A. A. Tnarosesa.

Artop npunocut 6aaromaprocts A. T'. Berexruny, E. E. 3axa-
posy, U. C. Bonmiackomy, B. A. T'naskosckomy u C. H. Usanosy,
KOTOpBIE KDUTHYECKH TIPOCMOTpENH €r0 TPYH W AANM PSJL IEHHBIX
VKa3aHHit.

Bropoe uspanue pyrosojacrsa, sunyiuennoe B 1950 rogy, paso-
LIJIOCh B HECKOJILKO MECSIIEB, HO aBTOP IO CHX MOP MOJyvaeT 3a-
NPOCH Ha CBOIO KHHI'Y, YUHTLIBASI 3TO OGCTOATENbCTBO, & TAKXKe
yJauHplfi ONBIT NeAATOTHYecKOH paboTht IO PYKOBOJCTBY B TeueHue
NATH JET B PSJle TEO0JIOropasBeloYtbIX BY30B, aBTOp DEINMJ noj-
FOTOBUTL TPeThe H3laHHe CBOell paboThl.



IMepensande pyKOBOACTBA Gbilo MOjNepKaHo B 1954 r. Jle-
HHHTPAACKUM TODHEIM HHCTHTYTOM ¥ MOCKOBCKUM TOCYyAapCTBEH-
HBIM YHUBEPCHTETOM. )

HoBoe u3faHHe PYKOBOICTBA CyIIeCTBEHHOH mnepepaGoTKe He
NOABEPragoCh, TOCKOIbKY aBTODP HE HMEJ IO HEMy CYUIECTBEHHbIX
sameuandit. Kak u rnpennecTByioliiee HU3JlaHHe, PYKOBOACTBO Npel-
CTaBAsIeT MeTOJHuecKoe rocofue. JUIf CTYACHTOB TIeOJOTHYECKHX
{ Te0JIOropa3Be/IOUHbIX BY30B, HO OHO MOXET ObITh MCIOJH30BAHO
HAYYHBIMH PaGOTHHKAMH U re0JIOraMH-TIPOM3BOIACTBeHHHKAMH, Ha-
yyHaoIMMHI pabotaTs B 06/1acTd MuHeparpadu.

VupThiBasi Pa3BUTHE HAYKH M COBEPIICHCTBOBAHHE METOLOB
HCCACNOBAHNUS BEMIECTBEHHOINO COCTaBa IIOJIE3HBIX HCKONAeMBbiX,
aBTOp BHEC B TPETbE H3JaHHE PYKOBOACTBA CJEAYIOUHE AONOJ-
Henus,

Jano olxcaHue IOCHeRHEH MOJENd PYAHOTO MHUKpocKona
MUH-6 3asona «[Iporpeccs.

TlomonHena ¥ paciiupena riasa «KarotoBienue MoJupoBan-
HBIX TIEPOB PYA», MOCKOMbKY XOpOLIHe MUKPOCKONUUeCKHE Mpeld-
pathl SBISIOTCA OCHOBOH ycrexa MHHeparpaguyecKux HCCaefo-
BaHHUH. .

Jlago onxcaHMe MAGHOYHBIX peakuuil, nMeonmx Gonbioe 3Ha-
yenme [Jist JHATHOCTHKH KapGoHATOB H ADPYTHX MHHEpaJoB.

B Tabaunb B B ONucaHHe MHUHepAJIOB BKJIIOYEHO AOTNOJHUTEIb-
HO 6 MHHEPAJOB, HMEOIHX 3HAaYeHHe TNPH H3YUeHHH DYIHBIX Me-
cTopoxeHH.

B rsaBe «TekcTypht u CTPYKTYypH pyA» Gosiee yrayGieHo # pac-
IHMPEHO MOHSITHE O TeHETHYECKOM 3HAYCHUH TEKCTYp M CTPYKTYP.

B xoHue paGoTnl IIOMellleHa HOBas I/1aBa, NOCBsLIeHHAdA KpaT-
XOoMy 0630py COBPEMEHHBIX METO[O0B WCC/Ie0BAHNS BELIECTBEH-
HOFO COCTaBa PYA.

B paGotry BKJIOUEHH! JOMOJHUTEbHbIE WINOCTPANUMK U NOMOJN-
HeH CIIMCOK JHTEepaTypH.

ABTOp TPHHOCHT 6/1arOJApHOCTb HAYYHBIM COTPYIHHKAM Ka-
denpet E. JI. Mubmmuny u E. M. TleperosauHOk 3a CylIeCTBEHHYIO
FIOMOIIlb B NMOJArOTOBKE PYKOIHUCH K MeyaTH.

BBEJAEHHE

Muneparpacdus — 370 MeTOJ MHKPOCKONHYECKOTO M3YyUYeHHA B
OTPaXKeHHOM CBeTe MOJHPOBAHHBIX 00PasuoB PYAHBIX HIH BOOOIIe
Henpo3pauHblx MHHepaaoB. C IOMOLIBIO 3TOTO MeTOAA MOXKeT OhITh
YCTAHOBJEH MHHEPANOTHYeCKHWH COCTaB pyibl (KAueCTBEHHLII
KOAMYECTBEHHBIA) H BhLIACHEHbl ee CTPYKTypHble 0COGEHHOCTH.

Mauareparpadus TeCHO CBfi3aHa C MHHEpaJOTHEH H C yueHHeM
') MQUIEIHHX HCKONaeMblx. 3HaHHe MHHEpaJorMd HeoOXOMMMO AJs
YCIIEIIHOTO MPOXOXJIeHHs Kypca MuHeparpaduu. C MOMOLIBIO MH-
neparpagpuieckoro MeTojia ONpeesioTCsi MHKPOCKOITHUECKHe 3ep-
Ha MHHEpaJI0B, HEJOCTYITHLIE IS ONpee eHls ¢ TOMOIIBIO NasIh-
HOR TPYOKH 1T JAPYrHX MaKpPOCKONHYecKHX MeToA0B. Kpome Toro,
MEHeparpaduuecKHM IyTeM YAaeTcsi oOnpejessith MeJbyailline
BRIIOUEHHS! H 33KOHOMEDHble MHKPOCPACTaHMs, UTO IIO3BOJSIET
BHOCHTb COOTBeTCTBYIOLIMe IONMPABKH MpH pacuere GoOpMys MHHe-
PafoB NO JAHHKIM XHMHYECKOro aHajaH3a.

Oco6erHO BeIHKO 3HAueHHe MUHeparpapuu B H3Yy4eHHH DYA-
HHX MeCTOpoxXI1eHHil. MuHeparpapuueckne HccAeLOBAHUST TIOMO-
T210T VCTAHABIHBATHL BEIIECTBEHHLIH COCTAB PYA W BHISCHATH 3aKO-
iOCMEPHOCTH H3MEHEHHs ero B PA3JIHYHBIX y4aCTKaX PYAIOro Temra.
Hayuenue CTPyKTYpHBIX OCOGEHHOCTEH DyZ jHaeT yKasaHhst HA Ho-
C1e0BaTe/IbHOCTh MHHepanoo6pasoBanusi. B ofuieM MusHeparpa-
¢uyecKHe HCCNeOBaHUA, HAPSANY C MCCIEIOBAHHSIMU IeTporpadu-
HYEeCKHMH H TeOJIOTHUECKHMH, ITO3BOJSIOT BBIACHHThL TEHETHUECKHIT
THIT MECTOPOXK/JeHHs H TeM CaMbIM NOAOHTH K NPaBHJIbHON OleHKe
TIocJIeINero U K Bel6opy Hanbodsee speKTHRHEIX METOIOB BEJCHHS
reoJioropasBeioyHbIX paGoT.

Muueparpadusi UMeer HCKIIOUUTENbHO GOJbIIOe 3HAUEHHE NJIS
MexaHuueckKoro oforallieHust Py B BOOGIIE HX TEeXHOJOTHUECKOM
nepepabotku. O6GoraTHTeNsb HOMKEH 3HATh KAueCTBEHHBI U KoJH-
HEeCTBEHHBI MHHepaJIOrHuecKH# CocTas, pasMmepbl 3epeH H Xapak-
Tep HX CPACTaHHUsa Kak /IS HUCXOAHOH PYAbl ¥ KOHIEHTPATOB, Tak
H 145l XBOCTOB H NPOMEXYTOUHBIX NPOAYKTOB. DTH JaHHLIE [03BO-
JISIOT YCTAHOBHTL TPebGyeMyl0 KPYNHOCTh ApoGaennd, obaerdaior
BHIOOp MeTONa oforallleHHs H MO3BOJISIOT KOHTPOJHPOBATL X0 €ro
fpolecca.



Caeflyer elie yKasatb, YTO MHKDOCKOMMUECKHUE onpenene;iggﬂﬁ
OTp4XKEHHOM CBETE C YCIeXOM NPUMEHSIOTCS TIPH HCCIEN0

raiedt. )
ucxg/r;:gr;)lip);@uﬂ — HOBbIH, OBICTPHIH U CPABHHUTEJILHO npocr:lg
METOL HCCAEI0BAHHS MUHEPANBHOIO ChIpbs, UIHPOKO npuMeHaeM
279 paspellleHus psija HAayuHbIX M NPAKTHUIECKHX BOHpOC:IB. (ap-

Brepeble HM3yueHHe MOMUPOBAHHOU noaepxuolczu -pyﬂm( oo

poTHHa) ObUIO MPOH3BEEHO nglé?:ycéobnlaﬂs 1814 r.; MHKp
OBANHUSX TIPHUM e :
npﬂl\i;?{;oﬁg_;x?qecmﬁ MelT)on HCCJIeOBAHUS METAMIOB Bnepagxhi
6bi1 mpuMenen B 1831 r. B T 3/aroycre TOPHBIM HHXKEHEP
T1. AHOCOBEIM, KOTOpHIi C MOMOIIbIO MHKPOCKOMA OTKPELI TaliHy
cTpoentisi «ByjaTa» W HAJALMI MPOH3BOACTBO BbxcoxoxaquTagﬂ-_
TeyeCTBEHHLIX KJIWHKOB.
HbIXBoieB%% Tr. Cop6u omy6/iMKOBaL OTYET O MHKPOCKOITHUECKOM
VCC/16/I0BAHAN TIOHPOBAHHOH nosepxaczgm Kese3a, W ITa Jara
agajsioM HayKH Meralslorpadun.
an%aefggSHr. paéoTaBBI/mi’l wa O6yxosckom 3asofe . K. Hepuos
OTKPHIl KPHTHUECKHE TOUKH NPEBPAILCHHsA CTAIH, yCTaHOBHJ Ci’;::?
3THX NPEBPALUEHUH CO CTPYKTYpO# Mertasa M INOJOMKI TEOpe
yecKue OCHOBLI HAyKH MeTaIorpatpus, H3 KOTOPOH H pasBUIACH
HHeparpagus. ,
HOBJIISHe:a‘Tane pTen(gru(i)ero cronerus reoqor E. L. CrpaTanosu 1o
urnunatiee E. C. ®epoposa paspaGoran Ha TypbHHCKHX PYAHHKAX
MEeTO. MAaKPOCKOIIHYECKOro H3y4eHHs OTITH(OBAHHDBIX 1 MOKPLITHIX
fakoMm 06PasloB PyA, YTO MO3BOJMJIO €My OCBETHTL TIpOLLeCCH OpYy-
usl,
ﬂeHI(iﬁ:Topuqecmﬁ natofi Aas Museparpaduu CAenyer CuHTaTbh
1885 roj, Korna Daymxayep Buepseie [pOH3BE] Mnxpocgormqe-
CKOe H3yueHHe B OTPANKEHHOM CBe)Te psma wmuuepanos (GopuuT,
31H, XaJbKOMHPHUT, TAJIEHUT).
XanEK?QP(I)O’ r. MeTaJmI;fpr B. Ksmbenp Hauan H3yueHHe MpH [OMO-
Ly MeTa/nIorpadHyeckKoro MHKpockona psia MHHEpaJIOB H B
1906 r. omy6JANKOBAJ CTAThIO, B KOTOPOH OTMETUI ype3BhiYaiHyio
BAXKHOCTL METOZA MHKPOCKOIHYECKOTO HCC/IeNOBAHHS B OTPAMEH-
HOM CcBeTe JJisi FeoJIOTOB ¥ MHHEpasoros. ‘

Tepeulit MisneparpaduuecKuii onpefenurens Mepnoua seiuesa b
1916 rj.B 1920 1. nOSIBJIAETCSI BTOPOM ompeiesnTenh Ha aHTJIAMN -
ckom sisbike Jesu u Papnrama (Dawy W. and Farnham C.
Microscopic examination fo ore mineral§, 1920).

Brepseie B CCCP Mnﬂeparpacbuqegxuu MeTon OBl PEKOMEHJIO-
san npod. K. Y. BUCKOHTOM, KOTOPLIK B «PymHOM BECTHHKE» :-:m
1918 r. romectin craThio «O Merole MeTasJIorpaduueckoro aHa-
JIM3a HENPO3PAYHBIX PYAHBIX MHHEDAJIOB». C 1922+m0 1924 1. ¢
MuHeparpaduefi Hauand 3HAKOMHTL CTyICHTOB JleHHHrpajIcCKOro
FOPHOTO WHCTHTyTa  MOCKOBCKOH rOpHON aKaJeMuH.

B 1925 r. omy6aMKOBAHO MeTOJUYecKoe PYKOBOACTBO Hd

anrymiickoM sibike P. Ban-mep-Bun «Muneparpagus W pyLHbie
6

MecTopoxAeHust», T. 1, 1925 r., e aBTOp CTPEeMHUTCH CBA3ATL MH-
tieparpa)HuecKie HCCJAENOBAaHHMA C BOIPOCAaMHM  pyNOreHesnca
(Van der Veen R. Mineragraphie and ore deposition, vol. 1,
1925).

B 1931 r. I'. ueiinepxenom u [1. PamMaopom Buinyuies yde6-
HUK O MHKPOCKONHH pyJ, ToM II, sABJSIOUIMACA HOMHBIM CIIPaBOY-
HHKOM H OlipelesHTe]eM DYJHBIX M HENPO3PauyHbIX MHUHepaJoB
(Schneiderhohn H. und Ramdohr P. Lehrbuch der Erzmikroskopie.
Erster und zweiter Bands. Berlin, 1931, 1934). B kauectse npuno-
JKEHHs K 3TOHl KHATE BHITYLIEHB TaGauubl LI MHKPOCKOMHYECKOrO
onpejlesieHnst pyAHbIX MHHepaJoB. OnpejesieHne MHHePAJIOB 3]1eCh
NPOH3BOAMTCA O TBEPAOCTH, NOJSPH3AUUMH M LBeTy; OCTaJbHLIE
MPH3HAKH WCIOJL3YIOTCS KaK BCIOMOTATENbHBIE,

[Mepsrifi ToM yueGHuKa 1o Mukpockonux pyn Hlueiinepxeda u
Pamnopa Boiien nos:e — B 1934 rony. B 310d KHure noapo0Ho
OIHACHIBAGTCA anmapatypa MAJds MHKPOCKOIHYECKOTO HCCIeLoBa -
HUS PYA;, annapatypa H MeroJuKa H3TOTOBJEGHHS NOJHPOBAH-
sBex g os pyn; MukpodoTtorpaduposanue; 06CToATENBHO Pa3bu-
paloTCs MeToJlbl HcCnenoraHui. BecbMa MHTEpecHa B 3710l pabore
riaBa II, rne usnaratorcs mo M. BDepeky TeopeTHYeckne OCHOBBL
CNTUKM NO  OTHOWIEHWID K OTPAXKEHHOMY TNOJSIPU3OBAHHOMY
CBETY.

B 1931 r. B Bamuurrone Bhbila KHUra no Muveparpaduu Ha
auraaiickoM saspike M. [lopt «MuKpOCKONUUECKO: olnpeleseHye
pvaHbix muHepasoB» (Short M. Microscopic determination of the
opacue minerals, 1931). 3aech onucana annapatypa u MeTOJNHKA
pabotbl; aBTOp Aaer TaOJHULI VIS ONpele/NeHHs MUHEepaJoB HA
OCHOBE XHMMUECKHX TPH3HAKOB, TBEPNOCTH H MOJSPH3AUHH; OCO-
6EeHHO HEHHbIM B KHHI'€ ABJIAETCH OMHCAHHE MHUKPOXUMHUECKHX HC-
C1€I0BAHHN PYIHBIN MHHEPAJNOB, HIMOCTPHPOBAHHOE KPACOUHBIMH
TabJaHIAMH.

B 1933 r. 6buna naneuarana kuura A. I'. Berexruna u JI. B. Pa-
JyruHol «OnpefeneHHe PYAHBIX MHHePAJOB UHOJ MHKDPOCKOIOM>.
B He#l usaaraercs MeToJHKa ONpeleseHds MUHEPAJIOB, MPUBELEHb
1BA ONpe/e/IUTeNIT MHHEPAJoB: «Magblif» — Ias1 yueGHBIX uenel
¥ «Goabilofi» — IS HCCHEAOBATENbCKON pabGorthl. Bo Bropoit ua-
CTH KHHI'H TIPUBOJIUTCA andaBHTHBIA NepeyeHb PYAHBIX MHHEPAJIOB
€ X KPaTKUM OIHCAHHEM,

B 1934 r. nossuaace kuura C. A. IOmxKo «Meroan usyuenus
pyA B oTpaxKeHHOM cBeTe». OHa BKIIOYAET, KPOME KPaTKO# MeTo-
OHYecKol vacTy M Tabaul, ONHCanHe CTPYKTYD PYA B OCHOBH KO-
JIMUECTBEHHOT0 MHMHEPAJIOIHUECKOro aHaJjnsa.

B «Ilpo6aemax coserckoil reojornn» 3a 1934 rop 6bnia uane-
yarana paGora A. I'. Berextuna «O TeKkcTypax ® CTpPyKTypax
Pyd», TUe aBTop MPUHIMIMAJIBHO PA3IPAHHUUBACT MOHSTHE TeK-

CTYpbl H CTPYKTYPHl M YKa3blBaeT, UTO MHOMOUHC/IEHHBIE Cpacra-
HUSA, BEOUMBIE O MHKPOCKOIIOM B PYAAX, HMEIOT TEeKCTYPHLIH Xa-
paxrep.-



B 1937 r. A. I. Berextud B «M3Bectdsix AKageMud HayK» (10-
MeCTHJI JiBE CTAaTbH, B KOTOPHIX pasGHpaloTcs npouecchl Gopmupo-
BaHUA TEKCTYp H CTPYKTYp pyJd H NpHBeNeHA HX KJacCubH-
Kalus,

Kosnuecrsennbl#i Munepasornueckuii aHaau3 pyj HOJ MHKPO-
CKONOM Hamesn noipo6uoe ocseulenne B Kuure A. A. Tnarosesa
«[eoMeTpuueckre METO/bI KOJNMUECTBEHHOTO AaHAaJU3a arperaTos
NoJ MUKpocKonoM», uznauHoit B 1941 r. Iocreosnuagatom.

B tom ke roxy CBepsoBCKUi rOpHBIN HHCTHTYT M3fan «Pyko-
BOJACTBO K NPAKTHUECKUM 3aHATHAM [0 MHHeparpaduu» (uacts 1)
C. A. BaxpomeeBa, KoTOpOe HCIOJIH30BAJOCH Kak yueGHOE To-
cobHe,

B 1954 r. B «M3Bectusix AkageMud Hayk» A. [. Berextun Bbi-
CTYyNHA co cratbelt «O mMuHeparpaduu», B KOTOPOH HAMEUEeHBl MyTH
JMaJbHeHIIero pasBHTHA 3TOH HayuHOH aucuumiuel. ABTop cun-
TACT IEPBOOYEpeNHON 3ajaded co3jaHHe ONHCATENLHOH MuHepa-
rpaduu, M3ydaiouleil onpeesieHHbiec CBOACTBA PYA.

B 1947-—-1949 rr. TocreonmsgaToM onybaukoBaHa pa6ora
H. C. Boarmckoro B Tpex tomax «Ompeseserne pyAHBIX MHHepa-
JIOB NOJ MHKpOCKONOM». B mepBoM TOMe DAaCCMOTPCHB MHHepa-
rpaduueckue MUKPOCKOIL H NPUHAAIEXHOCTH K HUM, CIOCOOLI M3-
I'CTOBJIEHUS] MOJHPOBAHHBIX WIAH(OB PYA, JHATHOCTHYECKHE CBO-
CTBA M METOABI H3yUeHHst pyAHbIXx MHHepasoB. Bo BTOpOoM ToMe
JAaHO yKasaHde K OIpeleseHHi0 PYAHBIX MHHEDPAJIOB [0 CHCTEMe
TaOMAL-PelIeTOK U IPUIOKEH CaMblil ONpeNeNuTeNb B BHAE Kap-
TOTeKH M3 70 crauaapTHhIXx Tadjauil. TpeTuit TOM TOCBAIEH 104~
POCHOMY OMUCAHHUIO MUHEPAJIOB.

B 1949 r. Tocreomusnar BhINyCTHI BTOPOE H3JaHHE PaAGOTHI
C. A, IOwko «Metossl u3yueHdsi PYA MOJ MHKPOCKONOM B OTpa-
JKEHHOM CBeTe». JTO PYKOBOJICTBO 3HAUMTEJBHO OTOJHEHO H Tie-
pepadoTaHo ¢ yyeTOM AOCTHXKEHHH MOCHEJHUX JeT B 00JaCTH M-
neparpaguu. Kuura orseyaer mporpaMmam reosioropasBeflOYHBIX
BY30B W jonyuleHa MuHHcTepecTBOM Bbicllero ofpa3oBaHUs B Ka-
YecTBe YyeOHOro mocoous.

B 193] r. Tocreonmusnar ony6auKOBaJs BTOPOe H3JaHHe PaBoThl
C. A. BaxpoMeeBa, COCTaBJIEHHOE IIPUMEHHUTENLHO K Y4eOHbIM M1a-
HaM H IporpamMMmaM TreQ/iOropasBeflOYHbLIX BY30B M JONyUIEHHOE
MunucreperBom Beicltero 0o6pa3oBaHHs B KauecTBe y4eGHOTO TMO-
cobust. .

Jlanee cnenyer oTMeTUTL KHUIY HA AHIVIXHCKOM s3blKe, onyGiu-
KoBaunywo B 1951 r., B. YureuGorapa «Tabauuel 1jisi MUKPOCKO-
MUUECKOro onpejeseHus pyansix munepasos» (Uytenbogaardt W.
Tables for microscopic indentification of ore minerals, 1951).
B Heil onucana MeToaMKa HCCJAEZOBAHHS H MPHBEJEHH TPH Ompe-
Je/uTeabHble TabauiE. ABTOp HCMOJB3yeT JJI ONpeHeNieHHs Bce
(usMUecKue ¥ XMMHYECKHe MpH3HaK{, obpamas GoJblioe BHUMA-
HHe Ha TBephocTh. OTMeualOTCs TaKXKe TapareHeTHYeCKHe Trpyil-
NHUPOBKH MUHEPAJIOB,

8

B 1952 roay I'. Iluefinepxen poimycrtuan «lIpaktukym no pya-
Hoil Mukpockonun» (Schneiderhéhn H. Erzmikroskopisches Prakti-
kum. Stuttgart, 1952).

Xopomee yuebHoe nocobue 1O MHHeparpadu HamHUCaHO
M. T'. MarakbsanoM—«Tabauup A7 onpejejesdss MUHEpajsoB B
NOJHPOBAaHHBIX HLIM(ax», BunyuleHHsle B 1955 roay Jlewunrpan-
CKHM FOPHBLIM HHCTHTYTOM B KauecTBe 3aKa3HOro M3faHus. B ocHo-
BY TaGJHI NOJOXKEHO PasjiejeHde MUHEPAJOB Ha lHeCTb TPYNM 1o
BeJIMUHHE UX OTPAXKaTeIbHOH CHOCOGHOCTH.



I'JIABA 1

MHUHEPATPA®PHYECKHH! MHUKPOCKOI
1. OBIUME CBEJEHHSA

MuneparpaduueckHii MHKPOCKON B OTJIMYHE OT rerporpaduie-
CKOTO HMeeT:

a) ONaK-WIIOMHHATOP-—NPHOOP /11 NOJAYUEHHS OTPAMKEHHOIO
BCPTHKANLHO NAJlAI0IIEro CBETa;

6) ApHMraloLMHACA BBEePX M BHH3 IDPEAMETHBIH CTOJIMK, LO3RO-
JSIOUHA NPOU3BOANTH HABOAKY Ha QOKYC, He U3MEHssl ITOJOXKEHHA
Ty6yca MHKPOCKONA W MCTOUHHKA CBeTa;

B) CIeIHAJILHBIE OGBheKTHBbBI, PACCUHUTAHHBIE M/ 11400 EHHSA
OOGBEKTOB, He MPHKPHITEX CTEKJIaMH.

Hanb6oaee cymecrsennoit uacteio MuHeparpa@uueckoro MUKpO-
CKON4 #BIACTCA ONaK-waOMHHATOp. JI1060d metporpaduueckuit
1 faxe OHOJOTHUECKHH# MUKPOCKOIN, CHaOXKEHUBIH Onak-HAIIOMH-
HATOPOM, MOXeT CJAYKHUTh /IS UCCAEIOBAHHS PYIL.

2, ONUCAHHUE MUHEPATPAGUYECKUX MUKPOCKOTIIOB

Mukpockon MII-4 3aBopa «Pycckne camousersi». Y10GHBIM
IJ1s MuHeparpa(pHUCCKUX HCCJAENOBAHMH ABASCTCH BhIYUIEHHBIT b
1947 r. muxpockon MIT-4 saBona «Pycckue caMousersi».

Muxkpockon MIT-4 cayxut riaBHBIM 00pasoM JJIsi MCCJEN0BA
HHS HeNpO3pauHbiXx WJM IOJYIPO3PAYHBIX LIH(OB B OTPAKEHHOM
CBETE, HO €r0 MOKHO NMPUMEHATb ¥ IIPH H3YYCHHH IIPO3PaUHBIX
wudon B IPOXOAsAlieM cBeTe. DTOT MHUKPOCKON (pHc. 1) cMonuTH-
pPOBaH Ha MaCcCHBHOM u30THYTOM mTaThBe (1) ¢ noakorooGpasHoii
nojacTaBkoil (2). K Bepxueil uactd IITATHBA HETIOABHMKHO [IPUKPETI-
Jien TyOyc (3) ¢ MoJApU3AHOHHBIM ONaK-WITIOMHBATOPOM (4) u
ABYMst OKYJSIDHBIMH TpyOkamu. BokoBas TpyOka (5) ¢ npusMoit
(6) cayxXuT aJs BH3yanbHOro HaGJIOJAEHHS, a4 BepPTHKAJNbHAS
TpyOka (7) — s MHKpodoTOorpadHPOBAHUS, MHKPO3APHCOBOK
Wau ans paboTthl ¢ MHKPODOTOMETPOM.
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_Puc. 1. CxeMa wmuneparpa®uyueckorc MNoJSIPH3aINUOHHOTO MHKPO-
ckona MII-4 sasona «Pycckue camouserwis,
0,41 HaTypaJbHOH BEJNUHHbI

1,2 — WTATHB C NOJCTABKOWH; 3 — Tybyc; 4 — 00aK-HAMIOMHHATOP: 5,6 — Tpybxa € npusMon
AR BUSYanAbHOro Habmoaenws; 7— TpyOK. a4 PHCOBANBHOIO OKyAfipa HJH ADYTHX npu()uponi
8 — npeaMeTHb CToMMK; 9,10 — NOABEMHLA U MuKpOMETPEHNKA BUHTH CTOIHKA, 11 — qﬁxexmn,
12 — CTOMOPHbIA BHHT; 13— 3.)KMMHble KAeMMBl; 14— auaciurMuTHdecK i sHALW3ATOD; 15—1133‘
149 YCTAHOBKM CWMCOBOW MJACTWHKM LM KBapIEBOTO KIWHa; 16— NPHIMA TPORHOrO OTPAKEHHT;
17 — naocKonapaanem H § NAACFMHKA; 18 — TpyGKa oiia.-nisioM:HaTopa; 19,20— nosgpusarop 3
onpape; 21 — 3epkano; 22,23 — noudpoun Ha OTKHALIBAIOMEMCS KpPOHIITERHE; 24 — wxana noaR-
pouna; 25,26 — 060fAMa W MMNIL AAf YCTAHOBKHM 0GbEKTUBOB; 27 — UEHTPUPOBOUHbLIE BHHTLL.
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Bpaltaiomulics npefMeTHbIH cTOHK (8), PacloNOKeHHBH B
HHXKHEH YaCTH IITaTHBA, MOXET epeMellaTbCsl BEPTHKAJbHO C
NIOMOIIBIO HOABEMHOTO BHHTA (9) maH MHKPOMETPEHHOTO BHHTA
(10) oTHocuTenbHO O0GBeKTHBA Mukpockona (11).

[pu rpy0oit ycraHOBKE CTOJIMKA ABHMKEHHE €ro MOMKeT ObiTh
3aCTOIOPEHO C NnoMoulblo BUHTa ¢ GokoBol pyukol (12). Cyesa or
BPALLAOUIEroCs NpeAMeTHOrO CTOIMKa C JHMOOM, pasfeNeHHBIM
na 360°, moMelleHbl HOHMYC U CTOMOPHBIH BHHT. LIS BKJIIOUEHHS
Gokoso# TPYOKH BH3yasbHOrO HaGiofieHUsl (5) HEOGXOmHMO IO-
REPHYTH €¢ BICBO W BABMHYTL BhyTps TyOyca x0 OTKasa.

B cpeanioo yacts Ty0yCa MOXKHO BBOAHTb HWJIH BHIBOLATbH M3
Hee aH4aCTUTMaTHYecKuH aHanusarop (14). B mkuelt wactu TyOy-
Ca YCTAHOBJIEH TOJNSPU3ANHOHHEN OMaK-WIJIOMHHATOD (4), onuca-
Hue KOTOPOTO TIPUBOJMUTCS HHIKE,

Jlast nepexioueHHss MHKPOCKolla Ha pafoTy C IIpo3payHbIMH
O06heKTAMH HYKHO BBIKJIIOUHTb NPU3MY ONaK-WIJIIOMHHATOPA H
OCBETHTL TpenapaTt cHU3Y 3epkajom (21). Mexay sepkalom H
00'bEeKTOM MOXHO YCTAHOBHTB nogjsiponj (22), nomMemeHHbH Ha OT-
KuabiBalomemesi kpouurredine (23). [Ipu paGorTe ¢ KncjaoTamu rno-
NAponjl HeOBXOJHMO OTBECTH B CTOPOHY. BHemiuil BUi MHKPOCKD-
na MIT-4 uzo6paxeHn ua puc. 2.

Mukpockon pyarbii MUH-6. Muxpockon MUH-6, peinymes-
Heliy 3asofioM «[Iporpece», npepcrapifieT MOPTATHBHBIA W BecbMa
COBepLICHHLIH MHKPOCKON  OTeyeCTBEHHOro mnpousBonctBa. On
1peaHa3HaueH B OCHOBHOM JUISI HCCJICAOBAHUST HENPO3PAUYHBIX 005~
€KTOB B OTPANKEHHOM CBETE, HO MOKeT OBITh MPHMEHeH H JIf
H3y4eHHS] TPO3PAuHLIX MPENApaToB B MPOXOAsiiieM ceere. Bretl-
HUH BHI MHKpOckona uszo0paken na puc. 4. Ilpunarawouiuicst K
MHKpPOCKOTy HaGop OODHeKTHBOB 1 OKYJARPOB TIO3BOJRET NONYHATH
yBejuuenus B 29—756 pas.

Mugpockon cHaGXeH OCBeTurejeM  (OMak-wUIIOMHHATOD €
coBcrpednbiM ocpelenveM) OW-8. Breimunit Buj onak-wioMuna-
TOpa MpeAcTaBien Ha puc. 5. McroudHKoM cBera CJIYXHUT HH3KO-
BOJIbTHAS JIAMIOYKa HAKAJUBAHMA MOUIHOCTBIO 8,5 BaTTa H Haups-
KenueM 8 BOMbT. PeocTaT, BMOHTHPOBAHHBI B NMHUTAIOLIKA TPaHC-
thopmaTop, HO3BoJsieT MOHMKATL nanpsikende 1o 50%. Tlarpon
Jdamroukd (1) Moxer MoBopauUBaThCS M KauaThCs HA OCH, YTO IIO-
3BOJISIET C TIOMOLIbIO BUHTA (2) ToWHO LeHTpHpOBaTh cBeT. B Kop-
nyce ONMaK-WINIOMHHATOpPA YCTaHoBJEeHa Toj yrioMm 45° orpaxa-
TeJpHAs TUIACTHHKA, KOTOPAS MOMeT BPAIlaThCsa Ha yroa —+6° 3a
ronosgy (3).

Jnst IpaBuiIbHOf YCTAHOBKH IJIOCKOCTH TOJASIPU3ALHU KOPILYC
nossgpu3aTopa umeer QUKCATOP, KOTOPHI AOMKEH BXONUTDL B DPO-
pe3p. C MOMOUILIO PYKOATKH (4) [osAspH3aTop [OBOpAyHBALTCA
Ha yroa 90° 3a moaspu3aTopoM mnoMelleHo MaToBoe crekno (5),
aneptypHas JAuadgparma H IojeBas auagparma, OTBEpCTUS KOTO-
pHix pery.Hpylorcss pykositkamu (6) u (7).

12

Pac. 2. Brewmualt BaR sugpockona MIT-4 sasoxa «Pycckue camoupersiy.
0,32 parypanbHOil BeJH4YMHBL.

Herann onax-HnmOMHHaTOpa: | — CTep)KeHb ¢ MIPH3MOR W NNIACTHHKO#;
2 — nuu3ouka; 3 — gvadparma noas 3peuns; 4 — HAKOJIb-TOAAPH3ATOP.
O6mektvBa: a—3,7X; 6 —9X; B—21X; r—40X; 1 —62X;
e— [2X (MMMEepCHOHHHH).
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Puc. 3. Buemmnuit sy Mukpockona MII-b 3asofa «Pycckue CaMOUBETH?.
0,32 HaTypasibHOH BETHIUHBL.

CnpaBa — Ipecc [l MOMTHPOBKH MOJHPOBAHHLIX mEQoB.

Jletanu ONAK-WIVIOMHHaTOpA: | —— CTEPHEHD € npusmMoft & macrmm?u,

9 . numsouka; 3 — AMadparMa noss spenns; 4 —- xmxonb-nompnsa'ro’l?};oﬁ
5 —— aneprypdas Hagparma; 6 — CBA3aHHbIM OCRETHTENL c Hﬂsxoso;g;
JdaMTouKofl H € TMpOPesoM A MATOBOro CTeK/aa Hild cBeTOGHILTPOB.

14

- Puc. 4. Brewnui gy MUKkpockona MUH-6 zasona
«[lporpecc». 0,26 naTypansrOM BeJHUHHAL

! —uwiratep  mukpockona; 2 — Tyfye; 3 -— UPeAMETHHI

CTOABK; 4 — ONAKWLTIOMIHATOP; § — oKyaAsp; 6 — OGbEKTHUB,
7 —nopbeMHB  BuAT  Ty6yca;, 8 — MHKpPOMeTpeHHHIH
BHHT, 9 — 3axuMHBIE BUHT CcTonuka; (0 -— aHaausaTtop;
I} — seprano (anA npoxoAsulero cpeta); 12 — nonspusa-
TOp (aJi1 mpoXoasUiero cpeTa); 13 —- wMnubl AJR 3AXKHMG
0BG BEKTHROB; 14 — neRTPHPOBOUNLITL  BUHT  OUBEHTHBA.
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OcperiTe/b KPeMHTCs K MHKPOCKOIY C NMOMOLLBIO KOJbla (8).

Ilasi uccieioBafisi BBHICOKHX OOBEKTOB CTOANK MHKDPOCKOIA
MOKHO ONYCTHTb, OTXKAB Mpe/BAPUTENBHO BUHT 9)- ]

Jpyrue muHeparpauueckue MHKpPOCKOMEL. Muxkpockorn MOACTH
MII-5 sasoma «Pycckne camousersl» (pnc.o 3), KaK 4 MHKDPOCKOII
MII-4, npenHasHayaeTcsi [Yisi HCCJAEJOBAHMH B OTPAKEHHOM cBeTe,
HO MOXKET TIPUMEHSITHLCS H I8 HaOJMIOAeHHI B MPOXOLSIIEM CBETC.

Puc. 5. Onak-unmomunarop tana OU-8 x mHuKpockony MUWH-6.
0,7 HaTypaNbHOH BEJMYHHDI.

1 — naTpol JAMIOYKH; 2 -— BUHT AJIsi LEHTPUPOBKM CBETA JIaMILONKIL, 3 - ro-
ROBKA CTEpIKHR OTPAMKATE/LHOA MIACTHHKH; 4 — DYKOATKA I BPalICHHH
ROJISpH3ATOPa; 5 — MATOBOE CTEKJIO HiH CBETOGHIBTD; 6 — pyKofiTKa amnep-

TypHoii amapparmsi; — 7 pyKosiTKa auadparMur nons; 8 — KOIBLUO A% Kpen-
JMeHHsl OCBETHTENS; 9 — FOJIOBKH IEHTPAPOBOYHBIX BHHTOB; 10 — mHnus  Aas
3aKHMa OGDEKTHBOB, 11 — KIou JUIs NPHBHHUMBAHUS ONAK-WIAIOMHHATOPA.

OH HMeeT TAKOi 7Ke ONaK-HIAIOMMHATOP M TAKYI0 XKE ONTUKRY, HTO
i Bolleonucanublii Mukpockon MII-4. OTHYHTENLHBIMA ocobeH-
HOCTSIMH MHKpockoma MIT-5 sissiorcst nepernGaloliuics WTaTHs,
[TO3BOJISIOLIME HAKJIOHATL TyOyC MHKPOCKONA IIOJA PasHbIMH yrja-
MH, W BO3MOJKHOCTb [epeMellleHHsi 110 HAaMPaBJCHHIO ONTHYECKOH
OCH He TOJBKO CTOJMKA MHKpOcKomna, Ho # TyOyca C IMOMOLIBIO
FIO;Vb€MHOr0 H MUKPOMETPEHHOr0o BHHTOB. MHKPOCKOM MIT-5 cuﬂaG-
JKEH CHelHaNbHbIM OCBETHTEeNeM € HH3KOBOJbTHOH JIAMIOUKOH.

ie

Kpome Toro, Tpectom «Pycckne caMouBeThl» BINYILEH YHHBEp-
cz1bHblil MEKpockon MIT-3 nais ucciefoBaHHE KakK B NPOXOMAAIIEM,
TaK H B OTPAXKEHHOM CBerTe.

Merannorpaguueckufi Mukpockon (Mmoness MUM-5), usroros-
asieMblit 3aBoom «IIporpecc», MoxKeT ObITb HCOONB30BAH  JLIS
Ra6/1I0JleHHs] B OTPAXKEHHOM (HETOJISIPU30BAHHOM) cBeTe H IS
MikpodororpadupoBanus pya. [as yuyeGHBIX 3aHATHH 0 MHHe-
parpauy 3TOoT MHUKPOCKOIN Heyq00GeH: OH He HMeeT BpaillaiolIero-
€Al CTOJIMKA M TNOJISPH3ALHOHHEIX IPHCIOCOOJEHHH, a onpeeseHne
TBEPAOCTH MMHEDPAJIOB HIVIAMH U NIPOH3BOACTBO TPaBJEHUS HA HEM
3aTPYAHEHB! BCJC/ICTBHE TOTO, YTO MOJHPOBAHHLIA LIIH( HaKJIabl-
BaeTCsd Ha CTOJIHK B [IEPEBEPHYTOM IMOJIOMKEHHUH.

Munepanoruveckue mukpockornst (Mogean MUH-1 u MHUH-2)
H TOJIAPH3aUNHOHHBIH meTporpaduyeckHii MHKDPOCKON™ (MOJeb
MII-2) moryr 6biTb MPUCTOCOGMEHB! ISl HCCIAETOBAHUS PYI, €CAU
HX CHaOIuTb OMNakK-UaJIOMHHATOPOM M Ha6OPOM CHeLHaJsbHBIX KO-
POTKOMOHTHPOBAHHLIX OGLEKTHBOB.

3. YCTPOMCTBO U NPUMEHEHHE
ONAK-W/IJIIOMHHATOPA

Onak-winiOMUHATOPOM Ha3biBaeTcsi NPHOOD NI HOJAyveHus
BEPTHKaJIbHO oTpaxenHoro csera. OH HoMellaeTcss 06bIYHO MEXIY
06beKTHBOM M TyOycoM Mukpockona. CyllecTBYIOT ABa OCHOBHBIX
THIA ONaK-HJMIOMHHATOPOB: TNPU3MATHUECKHH M MJIACTHHKOBBLIH,
B muxpockone MII-4 o6a 3Td onak-#HAIIOMHHATOPA CMOHTHPOBAHBI
B olHOM npuGope. BbiiBuras crepKeHb, HA KOTOPOM HaCalKeHb
NpH3Ma M IJaCTHHKA, MOXHO MO Mepe HaJOOHOCTH II0Jb30BAThCH
TeM WJIH JPYTHM YCTPOHCTBOM.

Xoa ayueill B NPU3MATHUECKOM ONAK-HIIOMHHATOPE IOKA3aH
Ha puc. 6, A.

[Copu3oHTaJbHEIA NyYoK Jydelt oT HcTOUHMKA ceera (1) mpoxo-
JIHT cHavala yepe3 AuadparMy «HpHC» Omak-HimoMuHatopa (2),
3aTeM uepes JIMH30UKY (3) W jasiee MpesioMJISIETCH B NMYUOK Jyuefi,
NOYTH BePTHKaJbHBIX, B CTCKJsIHHOM npusMe (4) ¢ nocepeGpeHHOR
CTeHKOH, obnafawllell MOJHBIM BHYTPeHHUM orpaxeHuem. [locae
BLIXOJA M3 NPHU3MBbl IIy4OK Jiyueld NPOXOAUT uyepe3 OGBEKTHB MHK-
pockona (5) u najaer Ha nonupoBauublil WaKRG (6). Or nmoaupo-
BAHHOH NOBEPXHOCTH HIMH(a Jiyudn OTpaxKalTCI H HAYT 0O6paTHO
BBepX uepe3 OGBCKTUB M jJaJjiee, MUHYS NPH3MY OMaK-ULIIOMHHA-
TOpa, NPOXOAAT 4epe3a Ty6yc MuKpockona ¥ okyasap (7) x raasy
HabJioaTeJs.

Kaxk nokaswBaloT puc. 6, A u npuBeLeHHOE ONHCaHHE, MPU3MA
OTpa)kaeT BHU3 BECb Najaiolluil na Hee cseT. OaHako B rjas mo-
NajfaeT TOJbKO YacCTh CBETA, OTPAXKEHHOro MOJHPOBAHHOW MOBEpX-

2 PyxoBoacTBO No muHeparpacdun 17



HOCTbIO, JPYras 44CTb CBETA He IPONyCKAaeTcs caMOH mnpusMoi,
KOTOpasi 3aHHMaeT IOJIOBHHY ceueHHs Tyfyca Muxpockona. Ta-
KHM 00pasoM, B NpPHU3MaTHUECKOM ONaK-H/IoMUHATOpe pabo-
TaeT JIMIIb [OJOBHHA OTBEPCTHUS OGBEKTHBA H HCIOJb3YETCS
b 50% TNapgaoliero Ha MOMHPOBAHHYIO IOBEPXHOCThL MAd(pa
ceera. Hepocratok npusMaTHyeCKoro omak-HJJIIOMHHATOpPA 3a-
KJIIOYaeTCsl B HECKOJIbKO HEPABHOMEDHOM OCBELIEHHH [0Js 3peHHst
MHKDOCKOITIA M B HENOJHOM HCIOJb30OBAHHK arepTypbl OGBEKTHBA,
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Puc. 6, Xon Jyueli B KOMOMHHPOBAHHOM ONAK-MIVIIOMUHATODE: A — NMpU3MaTH-
YCCKHi ONAK-HIIOMHHATOp; B — MNaCTHHKOBBIE onak-winoMunatop (cxeMma).

1 — #crounnk cpera; 2-— guadparma; 3 — muasouka; 4 —npusma (A), TOH-
Kas cTeKAHHAs maacTHRKa (B); 5— o6bekTHB; 6 — noavpopanubiil A,
7 — ny4, HAYIHE K OKYJIspY.

UTO CHHAKAET YeTKOCTb H300paenus. ODTOT ONaK-HIIOMHHATOP
PEKOMEH/LYeTCsl IPUMEHATH IIPH OGBbeKTHBAX cpeiuefl cuapt (cob-
cTBenHoe ysesuuenue ot 9X Jo 21X). Ilpnu Gonee caadoix yBesu-
YeHMsIX MOJIYYaloTCsl YPe3MePHO KOHTPACTHbIC KapTHHbI, a npu Go-
Jiee CHJILHBIX cIHIIKOoM jaer cebsi 3HATH HEPABHOMEPHOCTb OCBe-
menus. Tak Kak B NpaKTHKe MUHeparpaduuecKux HCCaelOBaHUH
Haubosee YACTO NPUMeHAIOTC OOLEKTUBD CPeIHEeH CUJIbI, TO MPH3-
MATHUECKHH OMak-WIIOMHHATOD ILMPOKO HMCIOJb3yercs B pabore.

TlnacTunkoBpifi onax-wasnoMubatop (puc. 6, B) oranuaercs
OT BBHIIICONHCAHHOTO HAJM4HEM BMeCTO NMDHU3MbI TOHKOH CTeKJisiH-
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MO# IL1aCTHHKH, paclosioxedHoll noy yraom 45°. 'opusonTanbHblil
DYI0K J1ydell, majaomuil Ha 3TY MIAcTHHKY (4), NPOXOAHT uYepes
Bee, NIPHUEM 'acTh ero Tepsercda Gecro/esHo, a 4acTh WACT BHH3
wsepe3 00BeKTUBR (5) M OTpaxkaeTcs o0paTHo BBEPX OT MOJNUPOBAH-
soro utinda (6). Jlyuu ceera Ha oO6paTHOM NyTH AOCTHraioT nJja-
CcTRHKH (4), YacTh UX OTpaXaeTcd OT Hee B CTOPOHY, 4 4acTb IIpo-
XOAMT BBepX uepes IJIACTHHKY M OkyJasap (7) B rjias nabmojaress.

Ilpu TtakoMm ycrpofictBe ONAK-HIMIOMHHATOPA HCMOAL3YETCS
OAHOE OTBEPCTHe OGBEKTHRA; OCBEIEHHE [OJA 3PEeHHS MHKDPOCKO-
ma BOIVYaeTCss COBepIIeHHO PABHOMEPHLIM. JIPKOCTh KapTHHBI
CPaBAHTEILHO ¢ TIPH3MATHYECKUM ONAK-WIMIOMHHATOPOM 371ech
MeHbINe, TaK KakK HCnoJbayercst He Oostee 25% mnepBoHauanbHOR
CILIH CBETA. :

HpeuMyliecTso IJ1aCTHHKOBOMO  ONAaK-H/UTIOMUHATOpa mepef
BPEBMATHICCKHM 32KTI0YaeTCs B PABHOMEPHOCTH OCBEHICHUS (BaX-
B0 a2 QororpadpHpoBaHHs) H BO3MOXKHOCTH paboTaTh NpU HOJ-
EOM OTRePCTHH OOBLEKTHBA, 0.1ar0ojaps yeMy HCIOJb3YyeTCA BCA
'O 2WEPTYPA, T0 NO3BOASET PAXIHYATHL Meapuafiline 3JeMeHTH
capyxrypsl. Hexocrarox ofmchiBaeMoro  onak-HATIOMHHATOpA —
IEEETCELELS DOTEPS CBST2 H HEOOXOIHMOCTH TO3TOMY IIOJIB30-
sarmce GoBte CRELELIM OCBeUICHHEM.

Ha ppakrmke m1acTHHKOBHI OMaK-HIJIIOMUHATOP INPHUMeEHsieT-
% K2K UpH CaMHXx C1a0bX 00beKTHBaxX (COGCTBEHHO® YBeJuueHHe
3,7X), w10 nospaiser H30emKaTb Pe3KHX TeHEeBLIX KalM, Tak H
APE CEABHHX 06bekTHBAX (ocobenHo Macasuas ummepcnss 95X),
970 ONOBBOIAET pa3finyaTh Menbdaiiiiie depra ¥ Towdafiine Hertd-
I CTPYKTYDBL

Onak-H.11I0MHHATOP NIPH3MAaTHYecKoro tuna cucreMul M. C. Bo-
aunckoro i B. B. Apuinnosa nMeer noCTOSiHHBIA OCBETHTENL U 11O~
JSPH3aUHOHHOe npucnmocobaende (puc. b). Ilocrendee npejcras-
aser coboil oaHoBpeMeHHo noasapusatop (1) u anagusatop (2) u3
~aaapasviolledl ¢per mieHKkd (MONAPOHA), a TakXe CBeTOGUILTP
:=esHoro cBeTa (3). HaspaHHbIC UacTH CMOHTHPOBAHMI B BUJe €JIU-
2070 30HATIBHOTC HCKA, OMEIaeMOro MexXiy OTKJIOHslioulel npu3-
voR (4) H ofwvektuBoM (5). lllupuna xaxnoli 3 Tpex 30H JUCKa
TOYHO COOTBETCTBYET pasMepaM OTRJOHSIOUeH npusMbl. Konbresoi
FOIAPH3ATOP 3TOTO MHCKA OPHUEHTHPOBAH OTHOCUTENLHO LEeHTpPaJlb-
£0ro KpYyIJoro amajusaropa Tak, yToObl HanpaBJeHds xoJjebauni
& HHX ObIH B3auMHO NepneHAHKYJAspHbL [losspH3aloHHbI AHCK
MOXeT CBOOOLHO BPAlAThCsl B CBOEH TJIOCKOCTH M IIPOJOJLHO Ie-
peMeillaTcs B Hed B OTPAHUYEHHBIX MPEILIAX.

Takoe YCTPOHCTBO MO3BOJSIET NPOU3BOAMTH HAOMIIOLEHHS, OT-
Beyalole Kak CKpeuleHHbIM HHUKOJsAM (pHc. 7, @), TdK ¥ OJHOMY
HAKO.TIO €O CBerodUJIbTPOM JHEBHOro csera (puc. 7, 6).

Bpawenne nucka saMeHsieT BpallileHue CTOJHKA MHKPOCKONa
& HCKMIOUaeT, C1e/0BATENbHO, HeoOXOMHUMOCTb €ro UEHTPHPOBKH.

Brironsoe npedMyLIecTBO ONKHCAHHOIO ONaK-HIMIOMHHATOPA
BoankcKoro ¥ ApiMHOBa 3aKJAHOYaeTcs B BO3MOXKHOCTH IpHMe-
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HSITb €r0 C MPOCTLIMU CTYACHYECKUMH H GUOJIOTHYECKUMH MHKDO-
CKOMaMH, HMEIIIHMHE HeBpalialuuyecs CTOIHKH.

Puc. 7. CxeMa ycTpoficTBa NOJSPH3ALHOHHONO OMNAK-HJUIIOMHHATOPA CACTEMbl
Bonbiuckoro W ApuiiHOBa.

| — moaspu3atop; 2 — aHANH3aTOp; 3 — CBETOQUIBLTD AHEBHOrO cBeTa; 4 -— oT-
KJIOHAIOIAs TPU3MA; D — 06'beKTHB.

4, OCBETUTEJIbHBIE YCTPOWUCTBA

Ha6monenuss B MuHeparpa@uyeckux MHKDOCKONAX C OMak-
HIIIOMHHATOPaMu OBbIUHO TPOU3BOASTCH MPHU HCKYCCTBEHHOM CBe-
. Te; [[HEBHO{l CBET CJHIUKOM CJ1a6, M UM IOJb3YIOTCS TOJbKO B CJY-
yae HeoOXOAUMOCTH.

[puHuunuasbHasi ONTHUECKAas CXE€Ma OCBETHTEJNsi BKJIOUaeT
cienymoliye sjieMeHTH (puc. 8):

{ /4

o {
/5

NNUBHEK T

Puc. 8. Cxema ycTpoficTBa OCBETUTENS K ONAK-HINIIOMHHATOPY
(mo Y. C. BoabiHckomy).

| — MCTOUHWK cBeTa; 2 — amepTypHas nuadparma; 3 — muadparma moas spe-

AHs; 4 — NpPOEKUHs anepTypHO# Iuagparmbl; 5 — npoekuus AuagparMu f0Js
apennst; O6 — OOBEKTHB.

1. HcTouHnK cBeTa, MPEACTaBJIAIOUMA OOBbIYHYI0 MOJNYBATTHYIO
AJIH Jydlle HU3KOBOJIbTHYIO JIaMIOUKY HAaKaJHBaHMS.
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2. AneprypHylo aMadparMy, Kotopas MOMelllaeTcss 32 HCTOY-
EEKOM CBETA M PEryJHpyeT OCBEIEeHHOCTh O0BEKTa IyTeM H3MeHe-
MBS OTBEePCTHOTO yIJa KOHYCa OCBellalolux Jydell. AneprypHasi
JHadparma npenoxpaHser U3oOpaKeHHe OT CBETOBOH BYaJsH, Ko-
TOpas Co3jaercd JyuaMH, OTPAXKEHHBIMH OT JIMH3 OOBEKTHBA, H
nOKphbiBaeT Bce moJsie 3pedus. IlpumenaTts 31y AuadparMy Heo6-
XOIHMO MpH yroTpeG/eHHH ONaK-WMIOMHHATOPOB Ipu HaGamone-
HHH C CHJIBHLIMY OODBEKTHBAMH H IPH MHKpodoTorpadupoBaHuH.

3. Nuadparmy nons 3peHus, Koropasi nomellena B TyOyce
ONaK-HAMIOMHRATOPA M CJAYXKHUT AJISI OTPAHHYEHHS] TIONS 3peHud.
[lpu 3akpeiToil fuadparme ocBellleHHOCTh 0GbEKTa He H3MEHsieTcs,
Ho H300paXieHHe ero CTaHOBUTCS KOHTpacTHee. Tuadparmy moss
3peHHs BK/IOYAIOT IPH PACCMOTPEHHH MeNKHX 3€DeH WJH TOHYaH-
IHX cpacTauuil # npu HabmoAeHUH 3¢pdeKTa aHH30TPOIIHH.

Kpome uctounnkos cBera, anepTypHoil auadparMel 0 gHadpar-
Mbl TIOJI 3PCHHS, OCBETHTEIb HMEET OAHY HJIH JBe JIMH3HI.

Ocserutenu s MuHeparpadUyeCKHX MHKPOCKONOB ObIBAIOT
IBYX POZNOB: He3aBHCHMble OT ONAaK-HIJIOMHHATOPA H IIOCTOSIHHO
CBSI3aHHLIE C HUMH.

Ipocreiimuii He3aBHCHMBIX OCBETHTENb IpefcTaB/aseT coboi
NOJAYBATTHYIO JaMIly HakaAuBaHus MoiuHocthio 50—100 BT, BBUH-
YeHHYIO B HACTOJNBHYIO jlaMNly (yAOOGHBI JaMIIbl ¢ THOKUMH CTepK-
HAIMH, MO3BOJSIOWHMY PeryanpoBats BrlcoTy). OT GOKOBBIX Jayuel
JaMIlbl CJIeAyeT OrpajHTbCcsd KaKUM-IHOO 3KPAaHOM, a mepell oTBep-
CTHEM OlaK-H/UVIIOMHHATOPA HOMECTHTb TOHKOE MaTOROE CTeKJIO.

Xopolne He3aBHCHMBblE OCBETHTENH, BBINylleHHble B JIeHHH-
rpaje noj Mapkoi OM-7 (puc. 9), cryxaT LN OCBelleHHs mpemna-
paToB NOJ, MUKPOCKOIIOM KaK B OTP2XKEHHOM, TaK H B IPOXOIsAULEM
cBeTe. OcBeTHTeJIb  COCTOHT M3 JIBYXJIMH30BOIO KOHJEHCATOpa,
HPHCOBOH AHadparMel U 3a’XUMHOTO YCTPOHCTBA, NPH NMOMOLIH KO-
TOpPOro KOPIyC JaMIbl 3aKperJiseTcsl B BEePTHKAJbHOH KOJOHKe Ha
HYXKHOII BHICOTE H IO H3BECTHLIM YTJIOM.

HcrounnkoM cBeTa CJIyKHT crienualbHasi jaMnouka B 8 BOJIBT,
20 BarT, mUTaeMas OT MOHMXKawuUlero tpancdopmaropa. Jlamrouy-
K3 MOXeET [epeMelaTbesl B ocBetHTeNe. 11pH TiaTeALHOA YCTAHOB-
Ke JIAMIIOUKH ¥ [PH HalJeXKalleM OTKPHITHH OTBEPCTHS AHadpar-
MH OCBETHTEJb [AeT OueHb CHJbHBIN K POBHLIA CBeT, obecleunBalo-
mEA ortueTyiHBOe HAGJIIONEHHE BCEX OITHUECKHX SBJAEHHH B
mEAeparpaduueckoM Mukpockorne. C ycrnexomM 3TOT OCBETHTENB
MOXeT CAYXUTh JJsi MuKpodororpadupoBanus.

Penrrenocnexrpanbuoil Macrepckoit B r. CBepIJiOBCKe Bhi-
HYCKa.1iCb XOpoulue HezaBMcuMBle oceerutenn (puc. 10), cocrog-
EENE H3 CHJIbHOH HH3KOBOJBTHO JIAMIIBI HAKaJUBaHUA U Tpancdop-
maropa. JlamMna nomelneHa B MeTaJIMUeCKyl0 ONPaBy H MOXKeT
BepPeNBHraTbCH BBEPX W BHH3 IO CTEPXKHIO U HAKJIOHATLCA IO
mobuidu yraamu. OcBeTuTesb CHAGMXKEH JIMH30H U XKeJThIM CBETO-
¢muntpoM. [Ipn xopolnell ycTraHoBKe ocBeTHTesb AaeT DOBHHIN H
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oueHb CHIbHBLIH CBeT, ofecreuMBaroliuil HaGMONeHHe IIpH CKpe-
HIEHABIX HHKOJISIX J1aXKe oueHb c1agoro addexra asHH3OTPONHH.

Puc. 9. HesasuenMuil ocsetrtens K Mugpockony tunma OH-7
¢ tpancgopmaropom. 0,17 HaTypanbHOH BeTUUHHbI.

{Ipu nonb30BAHHH HE3aBHCHMBIMU OCBETHTEASMH (POKYCHPOB-
Ka MHKPOCKOTa IIpH InepeMeHe OOBEKTHBOB HJIM. IOJMPOBAHHBIX
11OB TPOU3BOAUTCA NePeMEelieHHeM CTONMNKA MHKPOCKona, a He
Tybyca: Npu nepeMelleHUH MOCJIeIHero ocBeuledHe Oyjer Hapy-
WeHO, W ero NPUALTCH PEryJupOBATH BHOBb.

Tlpu nonn3opalndu OCBETHUTCNSIMH, [OCTOAHHO CBA3AHHBLIMH C
ONAK-WIMOMHHATOPAMY, OCBELCHHE BCe BPeMsi NOCTOSHHOE H He
3aBHCHT OT [QJIOXKEHHS MHKPOCKONA H BBICOTHI ero Tyfyca. B 3THx
OCBETHTENAX MaJsieHbKas, HO JOCTATOUHO CHJIbHAA HU3KOBOJLTHAR
JIAMMOUKA HAKAJIUBAHUS NIOMeLlaeTcst B KOHIE y/JHHEHHOro MaTpo-
Ha, BKOUAowlero AHagparmel, JUH3b! U HHKOJIb ONAK-HAIIOMHHA-
TOpa (HampuMep, OCBETHTENb y MuKpockona MII-5, puc. 3).

[MTodru Bece moc/ienHHe MOASIN ONAK-HVIIOMHHATOPOB cHadxe-
Hbl NOCTOSHHO CBSI3AHHBIMH OCBETHTEJSMH.

Cper oOBIuHON 3J€KTPOJIAMIILI IPUAAET BCeM MHHEpaJaM, pac-
CMaTpHBAaeMbiM HOA MHKDOCKOIIOM, JKeJNTORATHIl OTTEHOK, YTO
3aTPYAHSICT yCTANOBJICHNE HACTOANEro ux nsera. Ilostomy npu pa-
6ote C JCKTPONAMNION PEKOMEHAyeTcs ynoTpeO/aTh CHHUR CBeTO-
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GQHAbTp (CBETOMUALTD AHEBHOTO CBETA) — CHHEE CTEKJLIWKO, KO-
TOpoe MoMeulaercs B OCBETHTeNb ONak-aaioMuHatopa (puc. 3.
H. C. Boapnckuii peKOMEHAYET NOMELIATh 3TO CTEKJLIIKO B CBO-
601HOE OTBEPCTHE AHAJMM3ATOPA, YeM AOCTHIaeTCsl aBTOMaTHUeCKoe
BHIKJIIOUEHHEe CBeTOPUILTPA IPH HaOMIOAEHHSX B NOJAPH30BAHHOM
CBETe, KOTAQ OH SIBJSIETCS JIHUIHIM. :

Hnorga npu MuxpodororpadupoBaHuu yrnoTpeb/sior BOJALTO-
By JAyI'y, HAROGHOCTbL B KOTOPOH oTnajgaer Ipu pabore ¢ oMuCaH-
HBIM BHIE ocserutesneM (puc. 9, 10).

Puc. 10. Ocrerutenn ¢ TpaHchHOPMATOPOM,
0,2 HaTypasbHOH BeSHHUHL.

5. OFbEKTUBD! ¥ OKYJISPbI

Kaxablii 06beKTHB DpeACTaBaser oGO CHCTEMY JIHH3, BAENAH-
HBIX B JaryHHyfo ompasy. Ilepejusii nMuH3a, Kawollag uzo6paxe-
HHe, HasniBaercs GpouTanbHol. OcTajdbhbie JHH3B 00 bHEKTHBA CJy-
HAT JUIs] YCTPAHEHHS ONTHUYECKHX HEJOCTATKOB H306paXKeHHd |
HOCHT HA3BAHME KOPPEKUHMOHHDIX,

Ipocras ABOAKOBBIYKIAR JIHH3A HMEET PSiL ONTHYECKHX HEHO-
€T1aTKOB: CEpPHULCKYI0 U XpOMATHYECKylo aleppaiui, acTurma-
TH3M. KoMy, auctopcuio H 1p. OcofenHo Ha KauecTBO OGBEeKTHBA .
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BIASIET XpoMaTHueckas abeppaudsi. IJTO sBJeHHe OGYCJIOBJEHO
JNHUCrepcHell ceera, T. €. pas/joxeHHeM 6eJioro Jyda csera IO Bbl-
X0/le U3 NPU3MBI HA PsIf LUBETHHX Jydueldl. DTH LBeTHbE JIYIH He
cobupatorcsi B oaHoil touke. CuibHee BCex OyAyT NpeaoMJsSTbCHA
KOPOTKOBOJIHOBLIE (DUOJIETOBbie JyuH, 3aTeM JIyUH ADYTHX yacTed
CnexTpa u HauboJsee cjabo — ANMHHOBOJMHOBLIE KpacHbie. Beaeacr-
BHe 3TOro H3oOpakeHHe CBeTSLICHCS TOUKH IIOJyuyaeTrcs B BHIE
CBETJIbIX KPYKKOB C IBETHHIMH KaeMKaMH.

SIsnenue cepuueckoli abeppalvu, KaK H3BECTHO, 3aKJII0UaeTr-
Csl B TOM, 4TO Kpaesble JYUH, Majawulde HA JHH3Y, HMEIOT TOUKY
CXOZa HAa WHOM PACCTOSIHHHM OT JIMH3Bl, YeM LEeHTPAJbHbLIe JYUH.
B zaBucuMocTd OT TOro, B Kako# Mepe YCTPaHEHbl YKa3aHHbIe
onTHueckue AedeKTh, Pa3jUyaloT ABE OCHOBHBIE CHCTEMEI 00beK-
THBOB: aXpOMAaT H amoxpoMar.

Jlyun cBera 1o BeIXOZe M3 OOBLIKHOBEHHOH JIMH3BL (mpoctefiluit
OOBEKTUB-MOHOKJIb) CXOJSATCS B TPeX TOUKaX W 06pasyloT TpH
nyuka Jayueli: ¢uoneroswie (@), xearole (K) H KpacHble (K).
B axpomarte cBelleHBl B OfIHY TOUKY JKeJITble H KpacCHble Jy4H
(X -4 K), a B amoxpoMare COBMeIeHL BCe TPH poja JayueH
(¢ +x+x).

KpoMe 3THX OCHOBHBIX CHCTEM, pasjHualoT elle (JIIOPHTHYIO
CHCTeMY OOBEKTHBOB, HJIH II0/yanoXpoMar.

AxpomaTh npHrogHb /st GOJbLUIHHCTBA IPAKTHYECKHUX
pabot. dast ororpadpupoBanHs OHH NMPUMEHSIOTCSA JHIIbL NPH He-
6OJIBIINX YBEJHUCHUSX, [IPU CUJIBHBIX YBEJHUEHHSIX UX OITHYECKHe
JedeKThl BLICTYNAOT CAHLIKOM 3aMETHO.

Anmoxpowmarh, ofranawnuye BBHICOKUMH KauecTBaMu Gna-
rofaps UX COBEPUICHHOH KOPPEKLHH, NAIOT UHCThHe M spKHE H30-
6pa>keHus, NPUTOAHBI JJIs1 BCEX MPAKTHUECKHX paloT ¥ O0COBEHHO
Iast MukpodororpadupoBanusa. BrICOKOKauecTBeHHOe H300paKe-
HHE 3TH COBEKTHBBI JAIOT TOJNLKO B KOMOHHALMH C OCOOLIMH OKY-
JisipaMHU: KOMIEHCALIMORHBIMA M MepHIlIaHATHUECKUMH (CM. HHXKe).
KoHeTpykuust anoXpoMaToB O4eHb CJI0XKHA, CTOUMOCTb WX BBLICOKAS.

OaoOpHTHLHE CHCTeMBl (MOAYanoXpOMaThl) HMEOT
HE OYeHb CJOXKHYIO KOHCTPYKUHIO, CXORHYIO ¢ aXpOMaTtaMHu, HO Ja-
IOT OueHb XopouiHe H3oOGpaxkenusd. OOBIMHO TPUMEHSIOTCH [PH
CHJIbHBIX YBEJIHUEHHSIX,

O6beKTUBBI-aNOXPOMAThl, a Takke (JIOOPUTHbIE CHCTEMB
0603HaYAIOTCS JANMHON #X GHOKYCHOrO PACCTOSHUS B MUJJIMMETpPAX.

O6beKkTHBE JeIsiTcst HAa CyXHe H HMMePCHOHHBle, B cyxux
00beKTHBAaX MeXAy (HPOHTAJIbHON JHH30H M NpPenapaToM HAXOMHUT-
€1 BO3MyX, 4 B MMMepPCHOHHBIX — BOJa HJIH Macjo. Kamis remapo-
BOro Macja (MM Boabl), uMeiowas OGoJbIIMH [OKa3aTeNb mpe-
AOMJIEHHUSA, UeM BO3JAYX, KOHICHTPHPYET CBETOBEIE JIYUH H I03BOJIS-
eT moJyuaTh GoJiee cBeTJIOe U sICHOe H3oOpaenne. MIMMepcrHoHHbIe
00BeKTHBE! B MUHeparpaduuecKnx UCCACAOBAHUAX UMEIOT CIAENYIO-
Liee 3HayeHue:

a) MNaloT CHIIbHBIE yBeJaHyeHHst MuKpockona (mo 1400 pas);
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6) mo3BOASIOT Jsyuwie HaOMOAaTb SBJECHWS BHYTPEHHHX pe-
daeKcos;

B) o0jeryalor u3yueHHe SIBJIeHHH AaHH3OTPONMH H [AByoTpa-
XKeHHs;

r) no3BoJsioT HaOMIOAATh 3a M3MEHEeHHeM LBeTa H OTpaa-
TeJbHOH CrIOCOGHOCTH MHHEPAJIOB HPH IOTPYyKEeHHH HX B Macio.

Jlns xapaKTepUCTHKH ONTHYeCKOH paGoToCnocoGHOCTH OOBLeK-
THBOB GOJbIIOE 3HAUCHUE MMeEeT ameprypa.

Hywmepuueckast amepTypa BBHIpaKaercsi cJeAyloUled [IPOCTOR
dopmy.I0i: )

a==n.sin ¢
rae
a — anepTtypa;
n — MoxKasaTe/b NPeJOMJIEHHS CPeabl;
¢ — MOJIOBHHA OTBEPCTHOIO yIaa JIUH3BIL (YroJl NPH BeplivHe
KoHyca JIydell, Majaolmux U3 OJHOH TOUKH HA QPOHTAJb-
HYI0 JIHH3y OOBEKTHBA).

Yem Goablle amepTypa o0beKTHBA, TeM H300paXKeHHE HMeer
MeHbiLy0 IJyOHHY (oKyca, HO TeM Bhllle CIOCOOHOCTb paspelne-
mEs (T. e. COCOGHOCTL pa3jHyaTh JAeTaju).

H3 npuseientoii GopMysbl BUAHO, YTO aMepTypa MOXET OblTh
mOBLITIEHA MyTeM YBeJluueHUud 3HaueHuil n u ¢ . [Ipenenvnoe 3ua-
wemme 15 yraa ¢ pasHo 90° (sin 90° =1). [Tokasartens nmpesoM-
JeMBS N 179 PasIHYHBIX cpej OyaeT: IS Bo3dyxa n = I, lias Bo-
ax n = 1,33, 119 Keaposoro Macaa n = 1,514,

Taxaum o6pa3oM, npeje.lbHOE 3HAUYEHHE anepTyphl AJsl BO3AYIU-
modi cmcremu 1,0, a 115 HMMepCHOHHON MacasHOH — 1,5

¥Ypeaunenpe MHEKPOCKONZ PABHO VBe.THYEHHIO OGBEKTHBA, YMHO-
EREmOMY B2 yBexwwesBe okyaspa. Hanpumep, npu ofbexTuse
9% = oxyxmpe 8X ymeasuesse MHKpPOcKona Oyaer 9X8 = 72.

B mafiamge 1 mpEBexenn co6CcTBeHIble YBEJHUEHHS Pa3/iHYHBIX
obBeSTEROB N OKYISPOB.

Paspemanoman cnoco6HOCTb MHKPOCKONA, T. €. CIIOCOGHOCTb
sa6roxaTs MeThIafiine JeTasy, onpejesserca caeaywoiieit ¢op-

wy30d:

1=
e a
I — pasMep MHHAMAJBHOH YaCTHULI, BHAUMOH IOA MHKDO-
CKONoM;
» — 1T1HHA BOJIHH CBeTa, B KOTODOM IPOH3BOXHTCS HaOJI0-
JeHue;

a — anepTypa oObeKTHBA.
[Moacraeus a1 A B 3ty opmyay 0,589 p (xearslil cser)
B 119 a — 1,4 (camas BrICOKasl aneprypa), MOJyuuM:
0.589
TagraM 06pa3oM, MHHHMaJbHAS YacTHIA, KOTOPYIO MOXET pas-
XNY9aTh [J1a3 B MHKpPOCKON, uMeeT pasmep B 0,4 muxpoHa. Mukpo-
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¢ororpacduposanre B yiaprpaduoserosoM csere ( A = 0,270 p)
NO3BOJISICT BRISBJSTE MHHAMAaJbHble yacTHlbl B 0,2 MHKpOHA.

Oxynsapel [ofirenca HMeOT MpOCTYIO KOHCTPYKLHIO U ynoTpe6-
JSIOTCH ¢ OOBEKTUBAME-aXpoMaTaMi. DT OKyJsphl 0603HAYAIOTCH
OOBIYHO PUMCKHMH # apabekumu uudpaMu (0O CTelleHH JaBaeMo-
ro UMH yBesaudenus: 3X, bX u T. &.).

I 06BEKTHBOB aNOXPOMATOB H CHJBHBIX (PIIOOPUTHLIX IPH-
MEHSIOTCST KOMIIeHCATIHOHHbBIE OKYJISPbl; OHH 0O603HAYAIOTCS YeTHbI-
mu nudpamu (6, 8, 12). Jlna tol ke LeJH BHITYCKAOTCS MEPH-
TUIaHATHYECKHE OKYJISIPHI, KOTOPHIE TIPH CHJIbHBIX O0bEKTHBAX AAIOT
rUIocKoe u3o0paxkeHue. JIMH3BEI 3THX OKYJsPOB CKJ€eHBl M3 He-
CKOJIBKHX HacTedl. OpTOCKONHYECKHEe OKYJsPBI CAYKAT A MUKPO-
¢dororpadupoBanis H NPOEKUHH H yIOTPEOAAIOTCA NpH  GOJbLUIAX
PACTSKEHHAX KaMephl.

Huxe npusoasitcs cefeHHs O NOJAPH3AUUOHHBIX aXpoMaTHe-
cKHX 0oObeKTHBax 3aBoja «Pycckue CaMOIBETHI», PaCCUXTAHHBIX
Ha HaGIo/leHHe HEOKPHITOro 06beKkTa H Ha Aduny TyGyca 190 mm
(rabua. 1, puc. 2).

TaGnuuna 1

Cober-
Obwextasu Bennoe | Amep- OnpaBa | XapaKTep HCCAeNOBAHUA
H OKyJaspbI yBeau- | Typa
yenue
OO6BexTHBH  CyXof 3,7 | 0,11 \,UJIPIHHaﬂ OG630p pyabl; uaMepenue
CHCTEeMb TBEPIOCTH HIJaMu; TpaB-

JeHue.

9 0,20 |Koporkaa| Onpenenenne onTH4ec-
KHX NPH3HAKOB,

21 0,40 - Hzyuenne Meakux 3epeH.
M3yuenne toukosep-
40 | 0,65 » HHCTLIX Pyx; ompene-
62 1085 i JIeHHEe TBEPIOCTH TO
, o
’ | 7 esernoit annan.
O6beKTHBbL MaCAAHOR 12 0,25 | Dauuuan | Habaionenue BHyTpeHnux
HMMepCHH 29 0.70 peduiekcoB B IBYyOTpaXe-
’ v Hua B Mocae. Habawacnune
95 1,25 v TOH4YAWIINX CPacTaHui,
Oxynasnpsl Tioftrenca ¢ 6 — — M3avepeune 3epeH u KO-
MHKPOMETPEHHON JAHUECTBEHHDBIH MHUHEDANO-
wranoh THYeCKHI aHaaus.
Oxyanpu [ofirenca ¢ 8 — — BceBosmoxHble Habawoge-
KpecToM HHTel HHS,
Oxynapsi OPTOCKOMH- 12,5 — — Muxpodororpadupona-
yecKHe C MHKpPOver- HHE M MpOEKHus,
peHHOH IKAaAOU
Oxynapbl OPTOCKONH- 17 — — Hab6aioneHnue ToHKHX
yeckHe C KpecToM _ cpacraHui.
HUTEH
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B rabaune 2 npUBOAUTCA KPaTKasl XapaKTepHCTHKA ONTHKH K
mukpockony MUH-6.

OO6BbeKTHBE K HeMY, CHCTEMBI axpOMar, pacCuHTaHsl AJs npe-
napartoB 6e3 IOKPOBHBIX CTEKOJ, OINTHKA WX HE HMeeT HATAKeHHH
H HpOCBeTJIeHa,

B nanvuefiineM usiokeHuH oObeKTHBB OyAyT HMeTs 0603HaUe-
HHA KaK [0 KPaTHOCTH HX COOCTBEHHOTO yBesMueHus (3,7X, 9X
K T. 1.), 4TO XapakTepHO JJ/Isi OTEYeCTBCHHBIX OGBEKTHBOB, TaK H
no ux HoMepam (Ne t, Ne 3 u 1. 1.), uro oTHOCHTCS1 K 0GBEKTHRBAM
JlefTna. ‘

Ta6anuaua 2

Cobet-
O6beKkTHBH H OKYy- BenHoe |Anep-
AspH yueau- | Typa Xapaxtep HccaepoBanuf
YeHue
O6BeKTHBB CYXOif 4,2 0,12 | O630p pynsl; naMepenue TBEPAOCTH
CHCTEMB s 6,0 0,17 HraaMy; TpaBJaeHHE.
10,0 0,30 | Onpeneneune onTHUECKHX TIPH-
3HAKOB; M3yYeHHE CPEIHEe3epHH-
CTHIX DYyJ.
35,3 0,75 | Wsyuenue Menko3epHHCTHX Py.;
ofnpenefeHde TBEPROCTH IO
CBETNOH NMHHHH,
O6uextasu sacxsmodi| 235 065 ' Ha6aioxenne BuyTpenunx peduex-

EMMNCpCEn oy 0oR CO8 ¥ 1B.OTPakKeHHs B Macie.
’ {3yqeHHe TOHKO3epPHHCTLIX PYX.

Ouyampac ;
§mbresca D S [puMenaores ¢ 06beKTHBAMH Ma-
Tmisenca | 10x | JIOTO H CPelHEro yBeaudeHus,
Camserpuue [ 13X | . [Tpusensiores ¢ 06 BEKTHBAMH
| ‘ CHJIbHOTO YBEAHUYEHHS.
KoumewcaumonHLe L 16X =
i i a
YNPA)XHEHHSA .

YcraHoBKa MMKpOCKONa

Cuauyana Heo6XOAUMO NPOBEPHUTH 110 ONHCH, BCe JH NPUHANJICIKHOCTH MH-
kpockona ua Mecte u B nopsiike. Ilocre sroro MoxHO nepeliTd K yCTaHOBKe
MHKPOCKONA, KOTOpasi NPOU3BOAHMTCA B TakKOH MNOCJIEAOBATENLHOCTH!

1. Ycranasaupaotes tpebyeMbie okyasp (8 uaum 6X) H OOBEKTHB,
obniuHo axpomar 9X man 12X (Ne 3).

2. Ha npenMerubiii CTOANK yCTaHABJIUBAeTCs NOJNHPOBAHHLIA wnd u sa-
EperuIseTcsl CTaJbHbLIMH KJIEMMaMHu.
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8. Ilpn pabote ¢ Macasno#l HMMepcue#l TYOYC MHUKPOCKOUA OCTaeTes B Bep-
THKaJIbHOM MOJIOXKEHHH; OOLIYHO Ke ero yjpoOHee Haruytb k ceGe oA yrjioM
60—45°.,

4. Hcrounnk cBera (31eKTpHueckas JsaMla) pacnosaraercsi TaK, 4TOOH
HHTb Hakana Obl1a fIPOTHB OTBEPCTHS ONAK-HLIIOMHHATOPa. YcTauaBAWBaercs
3KpaH, OTTOpaXKUBAIOLIHA GOKOBBle JyuH, majdlollde HA NOJNHPOBAHHBLIA waAnd
B B rnasa.

5. Hapoxntes na (OKyc MHKPOCKON ITyTe€M MOIHATHS M OMYCKaHHS Npen-
METHOrO Croauka. Eciit IS HABOAKA NPHXOAMTCA IiepensnraTe TyGyc MUKPO-
CKOMNa, TO IOCc/e 3TOr0 HYXKHO HNPOBEPHTL BHICOTY HCTOUHUKA CBETa.

I%Qareng)nepexop,m K YCT2HOBKE NPU3MaTHECKOrO ONaK-HIIOMHHATOPa (CM.
puc. 2 u 3).

6. Huadparma (3) omak-HIIIOMHHATOpa 3aKpPbIBAaeTCs A0 MHHHMAJNBLHOTO

OTBEPCTHSL.

7. Kauanwem crepxHs (1) npusMa onak-HIIIOMHHATOPA CTaBHTCHA TaK,
4TOGHI CBETOBOE NATHO HAPHINIOCH HA CcepeiuHy JOJH 3PEHH MHKPOCKOIA.

8. JlBu:KeHHeM JHH30YKH ONAaK-HUIIOMHHATOpA (2) Blepen W Hazaj Haxo-
asTes HanGoJiee peskKHe KOHTYPHl CBETOBOro IISITHA.

9. nadparma (3) OTKpHIBAETCS] A0 OTBEPCTHS, COOTBETCTBYIOILEro WIHPH-
He NOJA 3peHHs MHKPOCKona.

B mpakrike 4acTo He 06pamlaioT BHHMaHHS Ha YCTAHOBKY OTaK-HILTIOMH-
Hatopa (omepauus 6-—9) M ROBOJBCTBYIOTCS HEPOBHBIM HJM CJIaGbiM OCBelle-
HHEM, 4TO CHHXKaeT KadeCTBo paGoThl. HyxHO YMer» npaBuabHO, GLICTPO M
TOYHO YCTaHaBJHBATh MMKPOCKOI. Tlo/O)KeHHe TNPH3Mbl, NHH3E H AHapparMut
OHaK-HJINIOMHHATOPA HEOOXOMHMO IpoBepsATb U B Npoliecce paGoTHL

Jns pa6oret ¢ MJIACTHHKOBBIM ONAK-HJIIOMHHATOPOM HYXHO 0GBeKTHB 9X
(Ne 3) samenuts Gosiee crabuiM o6bekTdBOM 3,7X (Ne 1) u cpaBHuTb H306pa-
MEHHs, BUAUMbIE NIPH IJIACTHHKOBOM H NPU3MATHUECKOM ONAK-HJJIOMHHATOPAX.
B nepsom cayyae pesbed OymeT KazaTbcs Mesee pe3kuM. Ilocne 3Toro Habumio-
IeHHe nosTopsercs ¢ Gojee CHILHBIM ofbekTHBOM — 40X num 60X (Ne 5 unm
Ne 6) u onaTh cpaBuuBalOTCA BrANMEIE usoGpamennd. [Ipu mmacTuHKOBOM OmakK-
HJUIIOMHHATOpE M306paxceHHe GyleT MeHee fpKOe, HO 34TO PaBHOMEPHOE.

OsnakoMienne ¢ HaGopom OGLEKTHBOB H OKYJSPOB

Ilpu o3HakoMAeHHH C HaBoOpOM OGBEKTHBOB H OKYJSPOB, HMEIOLIMXCH IPH
MHKpOCKone, caefyer: pa3o6paTe Bce HaAmHMCH, NOMEWIEHHbIE HA ONPaBax;
YCBOMTb, B KakKHX CIYYasix NPHMEHSIOTCS Te HJHM HHble OGBLEKTHBHI M OKYJAPHI,
3aTIOMHHTb HauGojee yNoTpeGHTeNbHble B pabore o6BeKTHBH — 9 (Ne 3),
37X (Ne 1), 40X (Ne 6).

Ilepen ynorpe6ieHuem O6bEKTHBOB HJIM OKYJISIPOB HX JIMH3B JOJKHB! NIPO-
TUPATbCS YACTOH BATKOM MJIH MapJjeil, KoTopafl JOJKHA XPaHHTbCS B 3aKPHITOR
6aHKe; BHITHPATh ONTHUECKHE YAaCTH MHKPOCKONA IUIATKAMH WJH TPANOYKAME
REJIb3S.

Janee pexoMennyeTcsi yOenIHMTbCsl B TOM, YTO CHJIbHBIE O6beKTHBHI He MO-
I'yT TPHMEHSTBCA JJIS H3YUEHHS TOHKMX LUIA(OB B IPOXOASALIEM CBETe.

Jlaisi 3Toro Hy:HO IIPOCMOTpeTb N0 MUKPOCKONOM npH ofbektusax 123X,
9 (Ne 3) u 603, 40X (Ne 6a) momupomaHHBI [IHG B OTpa)KeHHOM cBeTe
¥ TOHKME IaW¢ B NpoxoxasmeM csere. [Ipd TNOJb30BAHUM MHHeparpaduye-
CKHM MHKPOCKONOM KaK neTporpaduuecKuM cJIeAyeT NPU3MY ONak-HIJIIOMiHA:
TOpa 3aMEeHHTb CTEKJISIHHOH IJIaCTHHKOA W BBIHYTb B LEHTPE CTOJIMKA MHKPO-
CKONa MeTaJ/ulHuecKnH JHUCK.

MacasHag uMMepCHs

HauGonee ynorpebutenbhble 06'EKTHBH H3 MAC/AAHO-HMMEPCHOHHEIX GYAYT
12X u 95X saBoga «Pycckue camousero» u 1/7a, 1/12a Jlefitua. I[Tepen pa6o-
TOH HYXHO NDOBEPHTb € [OMOIIBIC PYYHOTO TPecca MOHTaX [OJHPOBAHHOTO
BUIH(a; ero BepxHss IOBEPXHOCTb HOJMKHa OHITb CTPOTO TapajjenbHa CTeK-
Jy, Ha KOTOpPOM OH IPHKpeNJeH, B NPOTHBHOM ciyuae #usolGpakeHue moJy-
YHTCH HESACHBIM.
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HOas poinonnednss paGoTel HYXKHO: 1) MHKDPOCKON YCTAHOBUTH BePTHKANbHO,
2) maliTH npd o6LIMHOM O6bekTHBE 9X (Ne 3) cloXeT Aid HaGmoneHHs; 3) Ha-
JOXHTHL Kaljio KeipoBOro Macja pasMepoM 3—5 MM Ha ¢poHTadbHYIO JHH3Y
HMMEPCHOHHOTO O6beKTUBA; 4) MOCTABHTH HA MECTO MMMEDCHOHHLIK OOBEKTHB,
5) ocropoxHo onycKaTb TYOyc LO TeX MOp, NOKa OGBbEKTHB HEe KOCHETCHA MOJH-
pCBaHHOrO LuM(a, M 3aTeEM HEMHOIO TNpPHMOMHATH €r0 MUKDOMETpeHHBIM BHH-
TOM [0 nosiBjeHHs H30o0pa)KeHusi; 6) NPuU3My ONAK-WIIIOMHHATOpa CHJIBHO 3a-
RHa()parMupoBaTh HAH 3AMEHHTb €e CTEeKJIFHHON IIAaCTHHKOH.

PekomennyeTcsi pacCMOTpeTb ¢ MacJAsHOM HMMepcheli THTanO-MarHETHT.
Mpu cpenxem yseanueHun (o6bektiB 12X, 22X, 9X uan Ne 3) B HeM mar-
HEeTHT H HJbLMEHHT [OYTH He OTJIMYMMbl W OOBIYHO He 3aMeTHBl MeJKHe Ila-
CTHHOYKH reMaTHTA.

Tpu cHJILHOM YBeJWdendH ¢ MacjsHOl HMMepcuell B THTAHO-MATHETUTE HEe
TPYAHO Pas3IHYHTH UeTHIPe MHHepasa:

1) reMaTur — MeJKHe IUIACTHHOUKH, OObIUHO BKIIOUeHHHle B MATHETHTE H
Pa3BHBAIOUIKECS 38 CYET OKMCJEHHs MOCIeHEro; UBET cepoBaTo-Gesit;

2) MATHETHT — CPaBHHTEJbHO KpYNHble 3e€pHA HENPasHbHOA (OPMBI, UBET
cepHifi co cnabo KPaCHOBATHIM OTTEHKOM;

3) HJABMEHHT — CXOJHBIH C MarHETHTOM NO Qopme M Mo pa3MepaM; OTJIH-
932TCA OT Hero CepuiM ¢ GypOBATO-KPaCHLIM OTTEHKOM LBETOM;

4) HepyAHble MuHepajbl {XJNOPHT) — NOUTH COBEPILEHHO UepHHIC; HHOrAA
Ha610R4I0TCH ellle OUEHb MEJIKHE CBETJble KEJITHIC 3ePHLINKRH CyabpHIoB.

Mpu paGoTe caefyeT KejaTbh B TeTPanb 33aPUCOBKH BHAHMOro fOJ MHKDPO-
monom CloKeTa. 110 OKOHuaHWn paboTs OObBeKTHS ¥ nNosnpopausmill waud
EYXHO BHITepeTb YHCTOH MapJefl HJH BaTKOH, c/lerka cMoueHHoii B OeH3ume, a
3areM Cyxof.



IJIABA 11

HU3TOTOBJEHHUE MOJIMPOBAHHbLIX
IHJIH®OB PY]

1. OBIUHE CBEOEHUS

Ilpenapar nas MHKPOCKOMHYECKOrO MCC/IEIOBAHUS B OTPaMKEH-
HOM CBeTe OOLIYHO HA3bIBAETCS MONHPOBAHHBIM LLIH(OM, XOTS He-
penKko ero HashBAalOT TAKXKE «aHUWIH(», <«NOJHPOBKa» H Haxe
«mud».

B Hacrosimeii paGore npuuar nauGosee pacnpoCTpaHeHHHI
TEPMHUH — MOJHPOBAHHBIA LIIH(D.

HsrotoBierne xopollux MO KauecTBy IpenapaToB HMeeT GOb-
u1oe 3HaueHue st paGoTei. B mioxux nosuposaHHex wingax 3a-
TPYAHHTENIBHO HAGMOAATH UBET M MOJASPH3ALMIO MUHEPAJIOB, CyK-
JCHHE O pe3yJbTaTax TPABJIEHHS HEHANEXKHO ¥ BOZMOMKHE! OMIHAGKH
U U3YYCHHH CTPYKTYPHBIX OCOBGeHHOCTell pyj. XOPOIHE MOJHPO-
BaHHBI HHQ foJKeH 06/1aaTh CAeAYIOUMMH CBOHCTBAMH:

a) OPOYHOCTH H MJIOTHOCTb MOJHMPOBAHHON MOBEPXHOCTH JIOJIK-
Ha OBITb JOCTATOUHOMH; HEJOMYCTUMO HAJUYMEe OTKPHITHIX TPEUHHOK
H 0D, & TAKXKe BLIKPALIHBAHHE OTAEAbHBIX 3€peH;

6) NOBEPXHOCTL MOJUPOBAHHOrO wHba AO/KHA OBITL COBEp-
IIEHHO MJIOCKOH, 6e3 3aBasoB KPaeB H HCKPHBJIEHHI;

B) PyAHblE MHHEPAJbl JO/MKHBI BBINVISAETb MO MHKPOCKONOM
IMaJKUMH H 3epKaJbHBIMH, Hd dX [TOBEPXHOCTH JIOJ/IKHBI OTCYTCT-
BOBATh BHIOOMHEI, HITPHXH U Pe3KHe Hapanuubl; LIEPOXOBATAsA MO-
BEDXHOCTb PYIHLIX MHHEDAJOB — NOKa3aTesh HUX HEJN0CTaTOUROR
APBOAKH H TIOJHPOBKY; '

I) MONHPOBAHHAs MOBEPXHOCTDL He AOJI)KHA MMETb Pe3KO BhIpa-
AKEHHOTO pesibeda, T. €. TBEPAble pyJAHble MUHEPAJBl HE JIOJKIBL
3HAUHTENBHO BBICTYNATh (BO3BBIIATLCS) HaZ MACKHAMH, B IIPOTHB-
HOM cJsiydyae BOKpyr OoJiee TBEPAOro munepasna OGyner HabM0naTh-
Cdl pesKas M IIMPOKas TeHeBast KaliMa, He TMO3BOJAIOWIAS H3yuaTh
FPaHuIly MEXAy TBepAbIMU H MATKHMH MUHepaJaMy;

n) ¢opMa u pasMepsl NOJHPOBAHHOTO HIMH(A JOJMKHB GBITH
TAKOBHI, YTOOLI OH CBOOONHO MOMeLLaJiCst Ha CTONMKE MHKPOCKONA
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a yaobuo MoutdpoBacs. ONBIT IoKasblBaer, 4To Haubonee yRo6-
S OPAMOYrOJibHBIE MOJHPOBaHHBle 1WIHGEl  pasmepaMH or
MW X 15 X 10 10 25X 20X 12 mm.

2 AMMAPATYPA U MATEPHUAJBI AJS UINOOBAHUS
Hn MOJINPOBAHHUS

Annaparypa

OcHoBHasi anmapaTypa 3To IUIH(OBAJbHELH, NONHPOBAJBHbIA H
pe3abHbili CTanKH.

Mandopadbubli CTaHOK NpeICTaBlser ua cebst He-
BOABIDKHYIO YAIIKY, BHYTPH KOTOPOJ BPallaeTcst HA BEPTHKAMLHOMN
OCH [JHCK H3 TOHKO3eDHHUCTOro uyryna. Jlnamerp nucka 20—25 cM,
-q1uuiHa  ero 2—2,5 ¢cm. Cxopocth Bpaienus ancka 400—
caX) 06/MHR,

MoanpoBadbHB# CTAaHOK ONHYAETCS OT MIHDOBATIB-
woro Go.bluefi CKOPOCTbIO BpaileHus aucka (no 1000 o6/muu) u
weHblIHM ero tiaveTtpoM (d = 12—15 cm). Kpome Toro, na auck
HHOC 13 HaJIeBaeTcs MeTa IHYeCKOe KOJbHO MAJIst HATATHBAHHS U 32a-
KperIeHHs MO THPOBAJAbHOIO CYKHa.

Pesadbublfi CTAHOK COCTOMT H3 TOHKONO (JKECTSHOro)
AMCKa, Bpalaioilerocss co ckopocrtoio 400 o6/mud. Jlnck mnorpy-
®aeTcsi B KopuITie ¢ rpyOeiM aGpasusom (Ne 120—200), passe-
J1€HHbIM B Boje. A6pasuB U3 KOPLITIA BPEMSI OT BPEMEHH HAHOCHT-
¢ Ha KPYr C NOMOLIBIO MaJIAPHOH KHUCTH.

HlaudoBanbHbie MaTepUdanst

B kauecrse WinQOBaJbHOrO MaTepHaja ynorpebsercs i
MCKYCCTBEHHBL 3JIEKTPOKOPYH/L, MJIM €CTEeCTBEHHBIH KOpYHJ, WJIH
MaX1aK — KOPYHJI ¢ TIPHMECHIO OKHCJOB XKeJe3a M JIPYyrHX MHHe-
pasios. HauGosiee X0/0BOH H3 HHUX eCTECTBEHHBIH KOPYHI.

Llandoraabuble MaTepHajbl PasAeafdloTCss MO KPYNHOCTH Ha
PAL K/IACCOB, Ka)KAblH H3 KOTOPLIX HMEET CBOE IPHMEHEeHHe. I'pa-
RYJOMETPUUCCKAsi XAPaKTepPUCTHKa 1IMGOBAJBHEIX MaTepHANOB
ppeicraBiena B Tabauue 3.

[MonupoBabHbie MaTepHAbI

MonupoBanbHLIMH MaTepHaJaMy CIYyXKAT OKHCb XPOMa, OKHChb
ANWOMHHHS, OKHACH XKeJjle3a H Marsesus.

Okuch xpoma (3eneHpii kpokyc) — HauGosmee pacnpo-
CTpaHeHHbIH MOMHPOBAJbHLLL NopomoK. Mimeercss B npojaxe, HO
woAeT GBITh M3rOTOBJIEH H CAMOCTOATENBHO.

Bepyt 3 uactu cepul U 1 4acTh gBYXpOMOBOKHCJIOTO Kajus, ne-
PeMELIHBAIOT M CMeCh CXKUTAIOT Ha JKEJE3HOM JIMCTE, KOMKH pac-
T&PalOT M NPOCeHBAaloT vepe3d cuTo 350 wmer.
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Ta6auna 3

I'panyioMerpuueckas XapakrepuCTHKA MIHGOBANBLHEIX MAaTepHa’oB

Crapas Ho- Pazwep
. Kaaccnu- Hosoe Hau- Bble | uYacCTHIL n
Kauus (MA- MEHOBAHHUE nome-| B MUK~ pamenanue
HYTHUKH) X) pa jpouax (p)
I'py6oie
0,5’ [Handosanbube 120 125 | las pacnuaomxu wau 06-
3 NOPOLIKH 200 75 | ANPKH OGPa3IOB. Has mon-
FrOTORKH H HCNPAaBJAEHHSA
5! 300 | 52—62 | cTexaSiHHBIX MAMT
Mekue
15 Muxkpomaudo- M28 | 20—28 Hna maudoBkn Ha
30 BaibHbe nopowku| M20 | 14—20 | Bpamaloiiemcs pucKe
Touxne
60’ Muxpomando- M12 | 1014 | fNaq nomoaxu ma cTexasH-
120’ BadbHble NO- Ml0 | 7—10 | HBIX nauTax
H N
240/ pome u7 l 5-7

X) MUHYTHHKaMH Ha3blBAlOTCSl aGpasHRbl H3BeCTHOH KPYMHOCTH, ONpene-
Jasiolwelics BpeMeHeM MaleHHs 3epeH B MHHYTax B cToj0e BOAbI BbicoToil 1 M.
Hanpumep, ¢pakuus U3 3epeH, ynaBIiHX NPH B3MyuHBaHHH Ha JHO COCyAa
gepes 3 MHHYTH, Gyner 3/, uepes 10 mMunyT — 10/ u T. I

MosKHO TakXKe IOJYYUTb OKHCb XpPOMa H3 JBYXPOMOBOKHCJIOIO
aMMOHHs1, KOTOPbIl HACKINAKT Ha JHO BLICOKOTO (;apdopoBoro cra-
KaHa W HarpesamoT JO BO3TOHA.

OKHWCb aJil0MHHHY A — BHICOKOKAYECTBEHHBIN [10JHPOBAJb-
Helt  martepuas. HMsrorosnsiercs InyFem NpOKaJHBaHHA  1PH
T = 1100 — 1300° amomMo-aMMHa4YHBIX KBacllOB B FpayuTOBOM H/IH
HIaMOTHOM THIJIE.

Ok#ch ®ene3a (KpacHuwil Kpokyc) ynorpelnsercd TOJb-
KO JJis IpelBapuTesibHOro noJauposanuda. Marotosisercd B ABYX
CTEKNARHBIX COCYJaX MyTeM PacTBOPEHHS! MOPO3HL B ropsvei Boje
126 r maBesiepoll KUCIOTH B 278 © KeJesnoro Kymopoca. Pactso-
pbl GUABTPYIOT U MO OXJIdXKACHHK CMEIIMBAOT. BrinaBuiuii ocajoK
FeC,0, npokanuBaloT nox TAroif U NOJAYUalOT OKHCh KeJsesa.

Maruesuqa— rtonuafimuil Genbll MOpoOLIOK OKUCH MAarHufl,
ynortpe6asieMbifi sl TOJHpPOBaHMS MATKHX MuHepaJjios. Mmeerca
B npojaxe.
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3. BAXXHEMIIUE OHEPAlll/lﬂ no U3roToBJAEHHUIO
MNOJUPOBAHHDLIX WJIHPOB

OCHOBHLIMU OIEPAllHSIMH [IPY W3rOTOBJEHVH IOJMPOBAHHOrO
sitda spasiorest uuiEdoBKa H NOIHPOBKA. Pasinuudbie CTalAdH
IHQOBKM TPEACTABIAIOT cOOOH I0C/Ie/0BaTebHOE HCTHPAHNE
#6paslia Ha IJIOCKOCTH aGpa3suBaMH, KLYNHOCTb KOTOPhIX NOCJI€N0-
=zTeJIbHO yMeHnbluaeTcst. B pesysibrarte LI€pOXOBATOCTb HOBEPXHO-
-t# 06pasila NOC/AeA0BATEIbHO yMenbiaercsa (puc. 11).

2 T T A 2

Sl i N e G .
4 if! &

Pmr. |’ Creva DOCTENEHROro craaXupauus npoduas uinda B PasAHYHBEIX
craasax wangosanus (1, 2, 3, 4).
(Mo K. C. Bo.anHcKoMmy).

OuoSaTeanpne BUPASENBANNE DOBEPXHOCTH 00pasua JOCTH-
+aE3CA Wy EDEEDOSEN, B FpOmEcce KOTOPOH OCHOBHAsS POJb
SEESESNER EBICTEWCCKOH AeopMalHH.

Ty e EENpOBEN O6Pa3Na PY/H, COCTOsLIEH H3 MHHEe-
. -pmocTR, peibed He ofpasyercsd, a B [Opouecce
- .-<Hax peiabed 0053aTeIbHO BO3HUKAET.

‘3TOTOBJIEHHS MO.IHPOBAHHBIX LIIH(OB PYI Pa3JIHUHBL,

OCHOBHOM CBOJISTCA K CAEAYIOLIMM 4YeThlpeM NpPOous3-
S orlepallHAM: a) MOAroTOBKe pyasl, 6) mndoske,
B} A0BOAKe H I) NOJIHPOBKE.

[MoAroToBKa pyabl 3aKJIOUAeTCs B MPOKJIEHKe WIH LEMEH-
TamiH AJs NPHAAHHS el HeoOXOAHMOJ MNPOYHOCTH H IVIOTHOCTH.
OGpasupt IOCTATOYHO TIIOTHOH H KPENKOH pyAbl MOTYT OBITh NOK-
BeprHyThl ULTHGDOBKe 6e3 npeaBapuTebHOH NOATOTOBKH.

Coinyude pyabl ¥ POAYKThl 000rauieHns HepeaKo 3a/ie/IbBaioT-
csl BMECTe C IeMEeHTOM B MeTaJJHYECKHe M TOJCTOCTeHHbIE CTeK-
JAsHHbIe (POPMOUKH.

Xopoliue MOJIMPOBaHHbBIe UIHQH [OJYHAOTCA H3 PYABL, KOTO-
pas nporurana GaxkesurtoM. JJIst 3TOH IeNH KyCOueK PyAbI (unu
CHIyuylo MacCy B opMouke) CHauaja JOMeUlaloT B CHHPTOBO-
3¢upHbIl pacTBOp 6akesdTa Ha HECKOJHKO 4acoB, MOC/e 4ero cy-

3 PyKonoicTso 1m0 MHHEparpapuu 33



IIaT B TeyeHue CyTOK B 3siekTponeun. ITpocTolt u GeicTpmi MeTon,
JIAIOIMA  YIOBJETBOPHTENbHBIE Pe3YJbTaThl, — 3T0  LeMEHTAIHs
IJIH TaK HasbipaeMasl nposapka pyan B Kauudoau. Jlas storo
Haxonslyloca B (dapdopoBoll dyamKe KaHAPOAb PACTAIIMBAIOT
i BBITSKHOM mKady Ha c1aboM OrHe, He JIOBOJAs1 JO KHIEHWs, H
3aTeM B Hee IIOrpyxarT obpasell, KOTOPHIH 110 HPOIIECTBHH HEKO-
TOPOTO BpeMeny U3BJEKAIOT OTTyAa munuamu. Cruillyusie Macchl
JIETKO MOTYT ObITh CUEMEHTHPOBAHbl PACIVIABJEHHBIM CYPryqoMm
HJIH Jydlne 6aKejJUTOM.

Huorma npuxomuTea LOMBL30BATHCS TOALKO XOJOMLHBIMU LeMet-
TeMH (THIC, 3y6HOIl LEMEHT), TAK KaK HarpepaHue HEKOTOPHIX
PYA MOXKeT MOBECTH K INMePeKPUCTAIU3AIMH H H3MEHEHHIO HX CO-
cTasa.

[Maudoska mnponsBomurcs ais npujianks obpaGaTsiBae-
MOMY KyCOUKy pyAbl (POPMEI M JJI5i BHIPABHHBAHHA H4 HeM IIO-
UIaJKH. DTy ONepauuio NPOM3BONAT HA UyIyHHOM KPYTe, Bpalaio-
memcst o ckopoctbio 300—400 u xo 600 o6/mMuH. Ha xpyr nonaer-
¢ MeJKHA HaxAakK — 15—30-munyTHbli (pasmep 3epen 30 —
15 v ), pasBefedHBIH BONOH MO KOHCHCTCHIHM KHAKON KAlUMIbI.
Bce octpbie yrabl u BHICTYIBI 3aTaUHBAIOTCS, YTOGH! NIPH TTOJHPOB-
Xe OHH He pBanu CyKHO. Ilo oxonvanum mandosku obpabarsiae-
VBl KyCOUEeK IPOMBIBAIOT B BOJZe, 4TOGLI He 3aHecTH Golsiee Kpym-
1oro aGpasvBHOrO MaTepHasia B HOCAEAYIOLHe CTajuH PadoTh ¢
MaTeprHanoM Gosiee MEJSKHM.

IloBoOMKa-— HOArOTOBKA MOBEPXHOCTH O6Pas3uLaA NI HHOJI-
poBaHHs. ITy ONepalMio BHIIONHAIOT BPYYHYIO HA TOJICTOM 3ep-
KAJIbHOM CTEKJe TIPH NOMOLIM OYeHb MeJKOrO HaX/IaKa-MUHYTHHKA
(60-, 120- n 240-munyrtHOrO), CcMmouennoro Bonoii. Ilpeasapu-
TEJbHO NOPUCTHIE H HEIIOTHbie OOpasisl BTOPHYHO IPOBAPHBAIOT-
csi. JIOBOJIKY OCYIIECTBJSIIOT C NIOMOLIBIO TPEX TOJNCTHIX 3ePKaNbHBIX
crekon  pasmMepom 24 X 18 M, KoTophle XpaHATCS B yT-
Jfipax C KPBHIUKAMH, YTO IPEJOXPAHSIET HX OT NBUIH H 3arpss-
HeHHS. '

Ha nepsom crekne npoussogsr paGory ¢ -60-MHHYTHHKOM
(pasmep sepen 10—14 p ), Ha BrOpOoM —C 120-MUHYTHHKOM
(pasmep sepen 7—10 ) u Ha TperheM ¢ 240-MUHYTHHKOM (pas3-
Mep seper 5—7 ). Ilpu nepexone ot omHOH omepamum ¥ apy-
ol MacTep JOJXKeH TUIATeNIbHO BEIMBITH 00pasel H PyKH. ’

JIOBOZIKY MOXXHO TIDOM3BOJHTH TaKXKe HA TOHKO3EPHHCTOMN
mKypke Ne 00—000.

IlonupoBKa NPOUBOMMUTCS HA Kpyre, OOTSAHYTOM CYKHOM
i BpamamwouleMcst ¢o ckopocthbio 800—1000 o6/mun. Cykuo nommk-
HO OBITh BBICOKOTO KauyecTBa — ILIOTHOE H ¢ HeGOJBIIHM BOPCOM;
XOpOLIHe Pe3yabTATH MOJAYYalOTCS HA TaK HA3LIBAEMOM GHAbApPI-
HOM CYKHE,

[TonuposasbibiM MaTepuanoM [Uist PYI MSTKHX WK cpegHelr
TBEPAOCTH CJYXKHT MarHesns HJH OKNHCh AMIOMHHHS, a N9 TBCp-
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JBIX -— KPacHbIil Wid 3ejeHblil Kpokyc'. Bce 9TH noaupoBajbHbie
Marepuassl  ynorpeGasioTes ¢ Bopo#. Bpems mnoaupoBanus He
NOJXHO mpesbiiath 10—20 muH.; nonuposaunyne Oojiee rofydaca
cnocoGeTByeT 06pa3oBanuio pedbeda. Heo6xoauMoCTh JUIHTCAbHO-
ro MOJMPOBAHHUST YKA3BIBAET HA HeJOCTATOUHYIO NOJArOTOBKY HOJIA-
pyeMoil momepxHoctd IpH [HoBojke. llosuposanne pyd Xopomo
pou3BoAuTL ¢ nacroit 'OV, koropas npumersiercst st NOJAHPOB-
Ki MeTaanoB. OnbITel aBTOPA 10 MPHMEHEHHIO 3TOH 11aCThl IPH HO-
JHPOBKe Py TNOKa3ajd Xopouwwe pesyabTaThl. OKOHUATEJIBHYIO
nosiuposky M. C. Bonbiackuii pekoMenjayer NpPOU3BOJUTE C MarHe-
3Well HAa MEJJICHHO BPAILAIOLIEMcst KpPyre, o6TSHYTOM GHJIbsIpIHBIM
CyKHOM. MarHesHio HaHOCAT Ha MOKPHIA KpyT ¥ PACTHPAIOT jia HEM
najsbieM. XpaHUTh MarHesHiO HY3KHO B 3aKpbIThiXx OaHKAX, 4 CYKHO
H Kpyr nocJjie paboTsl ¢ Maruesyefi cpasy Xe THlaTeJlbHO OTMBIBATL,
TaK Kag obpasyioluuecst TBepable kapGonarthl OyAyT NOTOM Hapa-
naTh IOJUpYyeMElil o0pasell.

B npouecce NONHPOBKH IOBEPXHOCTL H3IOTOBJISEMOro ILIuda
peKoOMeH/lyeTcsl NIePHOAUYECKH NPOBEPITh MOJ MHKPOCKOIIOM.

ToTOoBBI MOMUPOBAHHLIA UUIH( MOHTUPYIOT Ha INPeIMETHOM
CTEKJie IpH TIOMOLL Pas3orperoro Bocka (BMECTO BOCKA MOXHO
NOJIb30BaTLCA NAPA(HUHOM, TIACTUAHHOM, MACTHKOH, KaHH(OJBIO,
CYpTy4OM) ¥ PYYHLIM IIPECCOM NPHAAIOT BepXiled MOBEPXHOCTH IO-
JMMPOBAHHOIO LIH(a TOPH3OHTAJNBHOE NONOXKEHHE.

Pyunoli mpecc npexncras/isier co60H MeTaJJIMYECKYIO OTJIUBKY C
TJIaJIKOI TOPU3OHTAJBHON HUXKHeH MIIOCKOCTHIO, HA KOTOPOH NBHU-
XEeTCs BBEPX U BHHU3 IVIOCKad 1aiiba, NPHKPeIJieHHas K CTEPIKHIO
(puc. 3). Ha csoGogHOM KoHUe CTePXKHS HMeETCs 3aKpyrjeHHas
ro/JoBKa JJIsl HaXKaTHsl PYKOIl; crepeHb c 1afiboil ynep>KuBaoT-
csl B BepXHeM NOJOXeHuH npyxuuoit. Pyunoii mpecc nossossier
npuaaTh MOJHPOBAHHON IOBEPXHOCTH Nperapara IapajuiesibHoe
[IOJIOKEHHUE CO CTEKJIOM, Ha KOTOPOM OH MOHTHPOBAH, YTO B CBOIO
ouepellb ofeciieurBaeT MepHeHUKyAIpHOe NOA0KEHHe NOJHPOBaH-
HO# MOBEPXHOCTH K OCH MHKPOCKOMNA.

Pasmepnt npenmertbix crekon 50 X 25 mM. Kpasi crekosn 3a-
KPYIVISIIOTCS, 4aCTh HX IIOBEPXHOCTH JesaeTcss MaTOBOH [Jist Hax-
nucell Tyuibio. To v apyroe ocyiectsisfercs Ha WJIHGOBAILHOM
Kpyre ¢ HaxaakoM. CMOHTHpOBAHHLIE MOJHMPOBAHHLIC IIH(DLI
HYXKHO XPaHHTh B JIepeBSIHHLIX MM KapPTOHHBIX KOpOOKax pasme-
pamu 25X 12,56X2,5 cM, pasjesennbix MeperopoakaMn Ha AeBsTh
Ir'He3 .. .

Boo6ine ynuBepcaabHOro croco6a NOJAHPOBKH MHHEPAJIOR H Pyl
He CYHIECTBYET, HEOOXOAHMO YUuHTHIBATbH OCOGEHHOCTH 0BpadaThi-
BaeMOH PYZLL

! BeJieHblit KPOKYC J1€rKO M3FOTOBHTL CAMOMY. B NpoOGHMpKe HarpeBaor
NBYXPOMOBOKHCHLIE aMMOHHH, B pPe3yJbTaTe BO3rOHA KOTOPOro H IOAYyYaercs
KPOKYC — OYEHb TOHKHIl 3€JeHBI NOPOUIOK OKHCH XpoMa. .
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Muorde pyuubie MuHepadbl Ha BO3AYXe MAOBOMLIO OLICTPO
OKHCJISIOTCS, MOSTOMY IOJHMPOBaHHble WLIHGH TyckHewT. [losn-
POBaHHAS NMOBEPXHOCTbL 3arpsA3HAETCS OT IPHKOCHOBEHHS MaJbHEB,
IbIJIM, C/IEJIOB PEAKTHBOB WM HMMEPCHOHHOro Macaa. [loatomy
nepef paGoToil MONKPOBAHHEIR LITH( HEOOXOZMMO Kaxubli pas
THIATeNIBHO NPOTHPATh Ha JoledKe, OOTAHYTOH CYKHOM WJIH 3aM-
e, WA TOANOMUPOBBIBATE HA Kpyre ¢ Kpokveom Jubo ¢ ma-
rgesuefi.

4. YACTHDBIE CNYYAHU U3TOTOBJIEHHUS
NMNOJINPOBAHHBIX IHJTUPOB (no U. BoussiHcKOoMy)

OuedHb MATKHE MHHEPAJJH — rpacdur, MonuGmeHuT,
UYPHIIUTMEHT, peanbrap, XasbKO3HH, aPTeHTHT, FeCCHT U Mp.

Pexomenayercst nsa crmoco6a:

a) MOJMpOBaHMe HA OYEHb TOHKOH MATEPHH (CATHH KU iUesK),
HATAHYTOH HA CTANBHOH OTMONMPOBAHHBIA jHucK. C IIeJKOM yrmo-
TpebaseTcst OKHCh XpoMa; :

6) MoBOAKA M MOMHPOBAHHE HA& CMOJAAHLIX AHCKAX
(Meton M. JI. DpmMana).

Jlisi u3roToBsCHEsT CMOMSIHBIX JMCKOB YIOTPEGASIOT TOPSUYIO
cMech u3 KaHudoau u Bapa (1 :2 aerom u 1 : 3 sumoit). Croii cmo-
Jbl B 2—3 MM HAHOCHTCS Ha C/ieTKA TNOJOTPETHIH MeTasinueckui
IMCK H BBIPABHHBACTCA HA HeM IJIAJKHM CTEKJIOM.

Ins 10BONKH HAHOCAT HA OJMH CMOJIAHOH AHCK HE3HAUMTCJD-
HOe K?JIH‘JECTBO TOHuafllero MUHYTHHKA, a I IIOJIUPOBAHHUSA Ha
Apyroii AMCK——oKucH XxpoMa. JLoBOJAKA H NOJHPOBAHHE BLITOJHSIOT-
Cs1 BPYUHYIO HJIH IIPU O4Yellb MEIJEHHOM BDAlIEHHH JHCKOB.

TBepabie MHHepaJb — NHPUT, MapKA3HT, ADPCEHONH-
PHT, XDOMHT, MarHeTHT u Jp.

Ilocre noBomkm Ha crekie HX PEKOMEIIyeTcs MONHPOBATH
BPYUHYIO, Ha CTeKJe Xe C OKHCbIO xpoMa. ITocsie atoro npousso-
NUTCSI OKOHYATENIbHOE [IOJIUPOBAHHME ¢ OKHUCBIO XpOMa Ha CMOJS-
HOM JIHCKe,

CamMopoamube MeTaaab (Meap, 3070TO, cepeGpo),
€CJ/IH OHM BCTPEUAIOTCSI COBMECTHO C TBEPABIMH MHHEPaJaMH, pe-
KOMCHAYeTCH TIOJIHPOBATL HAa CMOJISHBIX JAHCKAX.

IpoAyKTy MeXxaun4eCkKorTo oforamenns pyn
NOJIHPYIOTCS OBLIYHBIM CHOCOGOM, HO MPEIBAPHTENLHO PHIXJIbIE Ma-
TepHANbLl HEMEHTHPYIOTCS OAHUM H3 CIEAYIOIIHX CIOCOGOB:

a) B PACIVIABICHHOH  KaHH(OJH — CTEKISHHOE  KOJEUKo
(d = 15—20 mMM) npuxneusaerca K crexay. B noayuennyio dop-
MOUKY NOMeLIA0T MaTepwaj u 3aJTHBAKOT PacliaB/ieHHOH KaHH-
$onbI0 (MOXKHO IIENNAKOM HIM KAHAJCKHM BambzaMom);

6) ILeMEeHTANHS XOJOMHBIMU pacTBopaMH cMmoJs B OCH3HHE WU
BeH3o0ute.
flenom‘a'rox — IJIMTeJbHAS CYUIKA B  TEYEHHE HEeCKOJbKHUX
IHef. :
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B} UeMeHTalus 3YOHLIM LEMEHTOM, KOTOPBIH INPEACTABIAET
« 4€Ch IHHKOBOIO WJIH CHJMKATHOrO MNopomka ¢ (ocdopHod Ku-
¢30T0f. JTO OueHb XOPOUIHH, KPenkuil, e pawomnii peibeda MpH
“WTHPOBAHHH IIeMEHT.

5. U3FOTOBJIEHUE BE3PEJIbE®HBIX NMOJUPOBAHHDbIX
IHJHPO0B

[Moauposanusle 1WIA(EL, H3rOTOB/EHAbBIE OObIUHBIMA METOJaMHy,
- 061a/1a10T COBePIUEHHO IaAKUMH mnosepxHocTsiMA. OOLIUHO
©o1 MHMKDPOCKONIOM Ha [OBEPXHOCTH MiHepajioB (0co0eHHO Ha
T18ep/iblx) OBIBAIOT®3aMETHLI LAPANHHUKA M SIMKH; TBEPAbIC MHHE-
padbl KaxyTcs BHICTYNAIOUMHMH HAaX MSTKUMH, TpaHHMUBl MEXAY
STHMH MHHCPATaMH HHOTJA CKPHITHl TEHEBBIMH KafiMaMH. JTH Kai-
“ul 3aTPYAHAIOT H3yYEHNEe MENKHX BK/IOUeHH{l MAIKHX MUHEPAJIOR
B TBEpJBIX.

OcCHOBHBIE TIPHYMHBL HECOBEPHICHCTBA PYAHBIX [10AMPOBAHHBIX
wigoB, yeranosenHsle Banaepsuaptom (1928), cuenyoune:

I. BeneicTBue MpAMEHeHHst KPYIHO3epHHUCTHIX — a0pasuBHBIX
MaTepHANOB B HAUAJBHLIX CTaJHsAXx PaGoOTHl [MOANOBEPXHOCTHBIN
c0d 06pasua MexaHHUeCKH HOBpeXAdercs Ha JAOBOJbHO 3HAYH-
TeabHyio riayGuny. IIpn nocieayoux mpoueccax JOBOAKH M IIO-
JAMPOBKH 3TOT NOBPEXKJEHHBIA CJIOR He yAajsercs, B HEM OCTalOTCA
TpenHbl H BulGouHKH. M36exaTh 91X JedekTOB B NOAHPOBAI-
HbIX IIIJ’IH(I)?]X MO2XKHO, €CJH TIIOAI'0OTOBJIATDH ropnsoma.nbuy}o Jo-
wafKy ofpasia MyTeM PaclHJIUBAHHS €ro ajaMasHoil MWIOH U He
LPHMeEHsATh s IWAHQoBKH abpasusos Kpynsee 0,01 MM B nma-
Merpe.

2. Tpumenenye cykon (M TKaHeil) NMpH NOJHPOBKE OGYCJIOBJIH-
BaeT pe3kHH pesbed MEXKy MAMKUMH H TBepAbIMH MHHEDAJaMH;
YaCTHUKH ITOJMPOBAJMLHOrO MaTepHajia KaTaloTcd 1o MOBEPXHOCTH
ofipasua U CUJIbHee POAHPYIOT Msrkue Munepassl. I[Tosromy BMe-
CTO KPYroB, OGTAHYTHIX CYKHOM, MOJB3YIOTCS MENHbIMH H CBHHLO-
BRIMH KPyraMM, HMEIOLIMMH KOHLEHTPHYecKHe [as3pl LIUPHHOH
1.5 mv. Tonkuii aGpasuBHBI MaTepHal, 3aleMEHTHPOBAHHLIA B
Macce MSFKOTO Meraiia MenjenHo spauiatouierocs (60 o6/ mun)
Kpyra, Cpesaer IOCTEleH!o, CJIOH 3a ¢jioeM, MOBepXHOCTb 00pas-
na. Tlpu 3TOM u TBepAble M MSTKHE MHHepaJbl Cpe3aloTCsi paBHO-
MepHO, ¥ TIOJIMPOBAHHASL TIOBEPXHOCTb PYyILI rnoayuaercs 6es BU-
auMoro pesbeta 1 BecbMa IVIafKOMH.

Merosnnka usroroBieHds Ge3pebe(HBIX HOJNHPOBAHHBIX ILJIH-
$oB paspaborana Baugepsuibtom B 1928 rogy Ha OCHOBe e€ro
secbMa  OOCTOATENbHBIX CHelHaibhbix  uccaenosannii  (Vander-
wilt G. Improvements in the polishing of ores. Econ. Geol. vol.
23. 1928). :

B CCCP nepsble ONBITHI 110 U3TOTOBJIEHHIO Ge3pe/ibedHbIX MO-
AMPOBAHHLIX WAHGOB Gblid npou3BefeHnl B Mexanobpe (Jlennn-
rpan) 8 1931 r. onrnkomM-mexanukom [1. T. $nenxo.
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B 1939 r. M. H. Macnennuguii siec B cranox Slaenko HEKOTO-
PHle KOHCTDYKTHBHLIE M3MEHEHHS M NOAYUH] HA HeM BBICOKOKA-
YecTBeHHble Ge3pesbedubie MoaMpoBaHyble LUIMBEL U3 Koslyenan-
HBIX 30JIOTOCOJEPIKALIHX PYA.

B 1941 r. B I'opHo-reosiornueckom HHCTHTYTE YPaIbCKoro ¢hu-
JHata AxafeMin Hayk GbU1a HayaTa pabota 1o Hayuenmio H oc-
BOCHMIO  MeTOla W3rOTOBJIEHHS| Ge3pesbedHEIX HOJIHPOBAHHKIX
HLIH(OB.

B pesysibrate YOAHoM 61 usroTopsen ¢ HEKOTOPBIMH  KOH-
CTPYKTHBHBIMU H3MEHEHHSIMH aBTOMATHYECKHI MOJMUPOBAJIBHEI
CTaHCK $IHENKO H OCBOEHO H3TOTOBJACHHE HA HeM BHICOKOKAYECT-
BEHHBIX GeapebeHBIX MOMHDOBAHHBIX HTHQOB.,

STOT CTAHOK CMOHTHPOBAH HA NEPEBSIHHOM CTOJIHKE PA3MEPOM
80 X 50 X 90 cm u umeer Cllenyionine vacty (puc. 12):

1. Daexrpuueckufi MOTOp (Ha cHEMEe Ie BU/IEH) MOIUHOCTBIO
0,52 KBT 111 IPHBENCHHS B ABHXeHHE FOJOBKU 1 TIOJTHPOBAJTBHOTO
Kpyra;

2. TosoBry (1) ¢ mecrtbio NIPYXXHHHBIMH 33:KHMaMHU, BpaIlao-
LLYIoCa BOKPYr BEPTHKANBLHON OcH (3aBHHUMBAHHEM KOJiNaka (2)
FONOBKH OCYLIECTBAIACTCS OGN HAXKUM Ha TOJNHPOBAHHLIE LLIH-
dot ¢ crnioit 800—100 r Ha KaXabii);

3. TlonupoBasbubie Kpyru (3) — onmy MeHBI U TPH CBHHIO-
BBIX, KaXX/(blil M3 KOTODBIX MOXKET COeNMHATLES C BEPTHKAJBHOH
OChIO BpaIeHusl.

Bpaiuenne ronosku u xpyra [POU3BOAUTCA OPOTHB YACOROMH
CTPEJIKH €O CKOPOCTBIO roopku 320 i kpyra 205 o6/mum.

HeGoabumme xycouxn pyani Opeisapuressio o0GpabaThiBAIOTCS
Ha YyryHHOM Kpyre ¢ MeJKHM HamiaKoM (30-—60-munyTHUKOM),
4 3aTeM JOBOAATCH BPYUHYIO HA CcTerjge ¢ 120—240-MuayTHHKOM.
3arem ofpasen s3axjaibBaercs B Harperyio 1o 160° npeccopmy,
3achmaeTcss GAKEJIUTOM H CKHMAaercs. Hepes nexoropoe Bpemsi u3
npeccopMbl BBITAJKHBAETCS UHAAHAPAIECKn GPHKeT NuaMeTpoM
20 mm. TTosryyeHHDBIT GPHKET BHOBD JOBOJAT ¢ TOHKUM MUHYTHHKOM
M 3aKpYyIJsiorT ero octpuie Kpas.

Iepsast onepauust Ha cramke saxmouaercs s utndorre Gpu-
K€Ta Ha MeJHOM Kpyre ¢ abpasuBroH macroil KPYIIHOCTBIO B 7 1
Uepes kaxasie 10-—15 MHH. Ha Kpyr KOGABIAETCH HECKOILKO K-
TeJIb KePOCHHA.

Bropas onepauus - s1o 06paBoTKa GpHKeTa Ha TEPBOM CBHH-
UOBOM Kpyre ¢ abpasuBHOH NACTOH KpPyMHOCTBIO 2,5—3 »,  CMa-
YHBaeMoH uepe3 20 MUHYT TpeMs Kamisimu KepocuHa. I1pouece mo-
JHPOBAHUS 3/€Ch HAUTCA 2—3 yaca.

Tperbs omepauus — o6paborka mHa BTOPOM CBHUHIIOBOM Kpyre
C macrTofl KpymHOCTBIO .He GoJee | t; TIPOLleCC aHAJIOTHUEeH IIpe-
ABLYINEM ¥ JJIaTest 2—3 uaca, ' .

Hersepras onepauusi — OKOHyaTebHAS AOBOAKA Ha TpeThbeM
CBUHLIOBOM KDYTe C NACTOH M3 CBeXenpoKaTeHHON MATHC3HH B Te-
ueHHe 2—3 yacos.
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~L18 COKpAllleHHsl BPeMeHH TPETbI0 U UETBEPTYIO olepaldt
=.:0 3@MeHHTL NOJMPOBAHHEM Ha CYKHe € KDPOKYCOM, YTO CO3-
KOHEYHO, HCBOMLIION penbed.

Puc. 12. ABroMarnueckuil mOJHpoOBaiLHBIE CTAHOK, H3rOTOBJEHHLIH B [eonord-
ueckom uHcTHTyTe YOAH,
0,1 natypasnbHOA BeJHUHHDI.
1 — ronoBKa CTakaHa C LLECTBIO NPYXUHHBIMH 3aXuMaMH; 2 -— Kosmak r.o%oi
KH, NO3BOJAIONINA PeryjiupoBaTh CHJIY HAXKHMA Ha NOAUPOBaHHbE mIIHQBI;
MeHbIl WM CBMHUOBBIA Kpyr MAJsd IOJHPOBAHHSA.

Tonxue abpasuBhl A5 IOJMPOBKH OLLIM MOJYYEHL! myTeM cre-
UHaJIbHOA NpPOUENYPHl OTMYUYHBAHUS OKHCH AJIOMHHHS, Ha OMNHCa-
HHH KOTOPOH Mbl He OCTAHABJIMBAEMCH. _

[MosuposaHuble WMl H3rOTOBJEHHbLIE ONHCAHHBIM METOJLOM,
ABIAIOTCS BECbMa COBEPUIEHHBIMHM IO KauyeCTBY, YTO nosBonsIgr
GHCTPO M HA/IOKHO HCCHENOBATL UBET H OTPAkKATeJbHy|0 CHOCO6-
FOCTb MHHEpPAaJsoOB, ABJCHHA NOJSPU3AUMH M  OTPAXKATEIbHOTO
C1€0XpPOU3Ma H BHYTPEHHHE CTPYKTYPHL. DTOT METONL 0cofeHHO 1i€-
BEH NMOTOMY, UTO B UOJUPOBAHHLIX LIIH(pAX, H3TOTOBJEHHBIX 3THM
€nOCOGOM, MOMNHO H3YYATH KOHTAKTHI MEKAY TBEPAbIMH H MSATKH-
MH MHHEPaJaM¥, OOLIUHO CKPbiTble TeHeBBIMH KaiMaMmH, H Bbl-
SBIATh Mejbuaiiliie BKIOUEHHs MATKMX MHHEPaJOB B TBEPbIX.

Hssecten npoctoit cnoco6 narorosleHHs noyTH GespesbedHBIX
A BeCbMa COBEPIUEHHBLIX MO KauecTBY NOJAMPOBAHHBLIX 1IHGOB —
370 MOJUPOBAHHE HA CMOJAHBIX AucKax, OOpasyvK HeoGXOAUMO
TEATEIbHO JIOBECTH HA TOHKHX MHHYTHHKaXx, a TOTOM HOJHPOBATL
EE CMOJISIHBIX KPYTax BPYUHYIO WIH TIPH MeJJICHHOM HX BpAalleHHH.
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6. MPO3PAYHBIE NNOJUPOBAHHDBIE WU

[Ipo3pauHbIMU MOMHPOBAHHBIME LLTH(AMH HA3BIBAIOTCS KOMGH-
IIIpOBAHHbIE TIpenapaTbl I/l MHKPOCKONHUYECKOrO HCC/e0BAHMS
ONNHOBPEMENHHO B NPOXOASILIEM H B OTPAXKEHHOM CBeTe.

MertoauKa H3roTOBIEHHS TAKNX npenaparos Oblia mpenIoXKeHa
n 1930 rony Homs (Donnay 1. Thinned polished sections. Econ.
Geol,, 25, 1830) u npakruuecku paspaGorana s 1930 r. B Ypans-
CKOM MHCTHTYTE€ NPUKJIAXHOH MHHEPaJOrHH NIIHMOBANBHEIM Ma-
crepoM M. H. llupseBriM npu KoHcyMbTawin ABTOPA HACTOSILIEro
PYKOBOJCTBA.

DTOT Mpenapar H3roTOBJSETCA CIEAYIOULM obpasoM. CHavaza
OGBEIUHBIM CHOCOGOM NPHIOTOBJAETCS nosuposangeii nuiud. 3a-
TEM OH HaKMeHBaercsl MPH MNOMOLIM KAaHANCKOrC Galb3aMa TOIH-
POBaHHOI MOEEPXHOCTBIO HA NpeAMeTHOe cTekao. ITocse 3TOro ero
CTAYUBAIOT C OOPATHON CTOPOHHI Ha HLTH(OBAILIHOM Kpyre 10 TOJ-
uHHel ofbiudoro mumda (0,03 mMm). CraunBanue crauana MpoU3-
BOIUTCA HA KPYMHOM alpasuBe (5-MHHYTHHK), a [OTOM NOCIENO-
BaTebHo HA Gostee Menkux (30—60—120-munyruukax). Hakonen,
Ipenapar NepeKkIenBaeTCsi Ha JPYyroe NpeAMEeTHOC CTEKJO, TaK uTo
€ro rno/MHpOBAHHAS IOBEPXHOCTh NOBepThiBaeTcss Hapyxy. ITocae
IIPOTHPAHHA CIHPTOM IS yNAJeHHUs NPUCTABINEr0 KaHAaJICKOro
6ajn3aMa H 10CsIe JIETKOH HOMUPOBKH HPO3PAUHbI TIOJMUPORANKIH
nuIAQ TOTOB.

B npospaunbix nonuposaHublx mandax MoxHo B OTPaKEHHOM
CBeTe HAOJMIONATb OTPaXKaTENbHYIO CHOCOGHOCTD, UBET, SIBJCHHSA
AHH3OTPONHAH, TBEPJOCTH (110 penbedy M CBETNION JUHUY) AJIS MH-
HEPAJIOB HENpOspavHblX M NOAynpospaunbix. Orpenenendc Teep-
NOCTH HIVIAMH H TPABJIEHHE PEAKTHBAMH 3ATPY/IHUTELHO.

B npoxozasiiiem csete B 9THX Mpemapatax MOMKHO HAGTIONATH
1PO3pAYHOCTL M UBET, MOKa3aTedb IPeNOMJEHHS, HHTepdepeH-
UMOHHYIO OKPACKY M YroJl yracaHus TPH CKPEUIeHHBIX HHUKOMNX,
OMPELLJATL 3HAK 30HBI M OCHOCTH JIJIS MHHEPAJIOB PO3PAUHbIX #
NONyNpO3pauHbIX.

Taxue npenapatet 0COGEHHO YAOGHB IS HCCAETOBAHHS noay-
TPO3PAUNDBIX DYAHBIX MHHEPANOB (C(ATEPHT, KACCHTEPHT, XPOMHT

H JIp.) ¥ JUISl O3HAKOMJIEHHS C COMPOBOXKAAIONIIMH MUHEDATAMU
(cumugaTel, KapGOHATH W 1p.).

YNPA)XXHEHNUS

Hsroropnenne nomuposannmx mwandos

Ilns o3makoMieHus ¢ HauGoNee OTRETCTBEHHBIMU nponeccaMu  HiroToBje-
HHSl NOJHPOBAHHHIX WINH(OB PYA — NOBONKOH U COGCTBEHHO MOJINPOBKOH —
HYXHO BBLUIOJHHTL CHEAyOLIHE OnepaluH.

[Tposaputb KanH(OJbIO «3arOTOBKY> NOJMpOBaHHOro wJinda, T. e. Kycouex
PYAbl, KOTODOMY mpHana onpesreneHHast GopMa H BepXHsg NOBEPXHOCTb KOTO-
poro orunugosana. nsg 3TOro 3aroToBka HATPEBACTCH Ha JJIEKTPOIIHTKE,

1o

DOKPHTOR acOECTOBLIM KPYXKKOM; 3aTeéM rOpsiYas BepXHAH (OBEPXAOCThL 3dr0-
TOBKR, NOJUIEXKAINAR MOJHPOBAHMIO, HATHPACTCH KycOYKOM KaHHQOIH. Pug_mm«?
# mopicThie 00pa3lbl [PoBapHBaloTca B (ap(hopoBoil yauike, HANONHEHHOR roﬂ
oguell XUAKOH Kanu(ospio. 3aroToBKa OXJAaXAdeTCH W HAYHHAETCS omnepand
fl% 3TOro Ha 3epKajibHOe CTEKJO HaChmaercs MH}IYTHHK’(GO—MHHyTHHK),
AOTOPHI CMauHBaeTcs BOJAOH, H HA 3TOM CTeKJe BPyUHYIO NoATauHBACTCS 3ar0:
roska. [locsie 3TOTO 3aroTOBKA MOETCH H BHOBb NONTAYHBAETCH HA BTOPOM CTeK
e ¢ Gonee MeNKMM MUHyTHHKoM (120- Hiu 240-munyTHHK). [lpouecc nosonkw
1intcs 10—15 MEHYT, B 3aBUCHMOCTH OT TBepAOCTH PYyAHL. [losiupoBka pyn Mﬂf‘é
gax o cpenneli TBEpAOCTH (TaeHUT, MONMOAEHHT, GOPHUT) TIPOH3BOIHTCA
goMoinpio MarHeaun. HeGosblloe KONMYECTBO Maruesuu PasBONRTCA BOLOI p.Cf
KORCHCTEHIHKY CMETAHb! 1l HAMA3LIBAeTCd TOHKHM C(JloeM Ha CYKOHHHIE Kpyr o
I MallluAbIL
AWPOI!}I?)J:;;{;: ueM TPHCTYIMTH K IIOJHPOBaHHIO ofpaslla, €ro Hano Iula'renbﬂg
OTMBITHE BOJOR OT OCTABUINXCS KPYMHHOK MHHYTHHKA. HomfpyeMbm KCYCOZ:O
Crelyer MepefBUraTh OT LEHTPa K mepH(pepun Bpamlaiollerocs pr[;i. Pl.H3—
<2KAMAThb TNOJMDOBaHUbIM HUMGOM HA Kpyr HE pekoMmenjyercs. Hepes -
% MHH. HOJMDOBaHHst NPENapar npoBepsieTCst oA MHKPOCKOMOM. Bperiagl r%c())nnp(;
3aHHs XOpOIUO JOBEJEHHHX Ha CTeKJe C MUHYTHHKOM npenapartos 10— Ml/le:
Mo okoHuanu# PAGOTH HYXKHO TUIATENBHO BLIMBITH Kpyr 8 BOAE, TAK KAK Mar?o-
sua (MgO) nepexoput Ha Bozpyxe B Marnesutr (MgCOs), kotopwii Hengﬁm
IeH AaA NONUPOBAHHSA H MOPTHT cykuo. Ilonmposamne TBepAbIX pyA (Xp eﬂe_,
THTAHO-MaTHeTHT, Maprauinessle PyAB H Ap.) NPOH3BOAHTCH C IIOM(:IJlbIO sc e
goro kpokyca (okncs xpowma). [locnennnit Hachiaercst TOHKHM CJOeM Ha MOT
4eHHBli BOZOH CYKOHHBIH KPyr. BpeMs IOJIHPOBAaHHs B STOM Clydae JUIHTCH '
20 710 40 Muy. VOTOBBLIH HOJMPOBAHHLIA LIIH( LPOMBIBAETCA B HpOTO‘[HOPiJ]!;%lH
118 yjajdeHus OCTATKOB MOJHPOBAIBLHBIX MaTepPUAJOB. Uonupoaauamgo ‘lxlm et
MOHTHDYIOTCS HA TPEAMETUBIX CTEKARX. HAnsi 5TOrO Geperest Kycc%-ig; BOLC @, Ko-
TopHIi pa3MarvacTCs Ha COHPTOBOR naMnouxe. Pasorpersii Ky OicK Bocka Ak
XypaTHO NPHKHMAeTCH TajibllaMi K HEXHEH NOBePXHOCTH ¢ CIS)I Horo
aLHGa, MOCAEMIE NOMemlaeTess HA CTEKNO W Clerka NPHAABIHBARTCS Py "
ccom. Ha crekie jenaetcs cCOOTBETCTBYIOLIASl HaAMHch (MECTOPOXACHHE n
Ne o6pasua) TyMbIo MaM adMasumiM  kKapauwpgamwowm. [loruposansas nosep
ROCTL MPOTHPAETCS HA CYKHE HIH 3aMIle.

(O3HaKoMJeHHe ¢ NPO3payvyHbIMM MMOJMHPOBAHHBIMH waudaMmu

B kauectBe YUPAMKHEHUS PEKOMEHAYETCs NDOCMOTPETh MPO3PAUHBIE 1i0H-
poBannbie MIA(K nomMerasueckofl (anTafckoll) pyns u x%ommos. oxo-
Muneparpadudeckiit MWKPOCKON YCTaH4BRHBaeTcs Mas paboTel B ng xo-
asuieM cgere. [LIs 3TOrO H3 LEHTPA MPEAMETHOTO CTONMKA BLIHMMaeTcs M Tnno :
AAYECKHA JHUCK. H HA CTOJIMK YCTAHABJWBAeTCA mnpenapar nonnplossaHQ%OH o
BepXHOCTBIO KBEpXy. JlaMma JOJDKHA 1aXOAHTBECA HA PACCTOAHHH 15— C;mxa
WHKDOCKONaA, [PHYEM CBeT ee JoJKeH Nafarh H Ha 3ePKaJblie BHH3Y CTO jos
% HAa ONaK-WIJIIOMUHATOP. 3epranblle HYXKHO 3aKPHITH SKpa.HOM (xapTonk .
saveM HaBecTH Ha (OKYC M YCTAHOBHTb ONaK-WIIOMUHATOD; TOFAA no.nyqy;c-
a3lipaenye B OTPaxKenHoM cBeTe. ECTH KapTOHKY CHATL H 32KDHITh €i0 OT aﬁ-
oTHE OMAaK-WHIIOMHHATOPA, 3aTeM HABECTH € NOMOUIbIO 3epKanbia CBe'g or ﬂrme
mH. He Mendsl €€ IONOMEHHS, HAa Npenapar CHu3y, MOJYUHTCA H30 pameTo
3 “pOXoAfueM ceere, Ecaum Teneps BRAGHUTD BepxXauH HUKONE (3.‘!2”}433“ g
» 7v6yce MUKPOCKONA), mofyunress u300pa)cenne B TPOXOAfIEM CBeTe JWp
Imléle}rilglg;(p:‘Tlli(ooﬁmgonupoaaﬂﬁom wande NOMHMETaNIHYeCKOH (amaﬁcxoni
P33 B OTPaXKEHHOM CBeTe DEKOMEHAYETCH DAasJIHUMTh NO IBeTy CleAyIoLIH
WFBePAJhl .
) xBapu — OueHb TeMHBIH; 2) nnpn;ﬂ—;gs%g?ﬁenmn,
2) cdanepHt — cepolii; ) rane 9 " (,:(baqe_
B npoxojsiieM cseTe KBapi OyXeT OECUBETHEIM M NPO3PAuHbIM, pade-
2WT — WenToBATOTO 1RETA C Pe3KOit MIarpeHeBOH MOBEPXHOCTBIO (BBICOKIL
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Kasareils npesiomaenus). IIpy cCKpelleHHBIX HUKOMRX KBAPU OYAET HMETh eil-
gl;lgeTm;ZMcﬂeSbm l_[lI,Be'I‘ vHTepGepesunn, a chaneput, Kak MuEEpan naorponm;;ﬁ
M. Ilupur u ra ) !
e oLy p JIGHHT B TIPOXOASIEM CBeTe OyNyT TEMHBLIMH U He-
B npospaunbix momuporannbix msudax xpomura cleflyer o6paTHTL BHU-
MaHie Ha Xapaxrep NPOCBEUMBAHHS BBICOKOCOPTHAIX XPOMHTOB MaJHHOBO-Kpac-
LM TBETOM, a HW3KOCOPTHBIX — KeTOOYPHIM UBETOM. ITo Kosebaime wseTa
XPOMHTOB (XpOMUINMHENHAOB) B TOHKHX LMHbAx 05 bACHAETCH pasiHINeM Xu-
MHYECKUX CBOHCTB: B NMEPBBLIX pyiax MPUCYTCTBYeT xpoMmukotut (Mg, Fe)Cr0O
4 BO BTOPHIX — amoMobepososur (Fe, Mg) (Cr, Al):0,. o v
Ilpu 3106 ke ycTaHOBKe MHKPOCKONS MOXHO O3HAKOMUTLCS © peaxuuon-
HLIMH KEJe3HCTHIMM KaiMaM{d BOKPYr 3epeH XPOMHTA, KOTODHIE BHIINANAT B
OTPAMEHHOM cBeTe CepoBaTo-GedtniMH (CBET/ICe XpOMHTE), A4 B NPOXOMAIIEM CBe-
Te coscem uepHbIMM. Ciepyer Takke OOpaTHTb BHUMaHHE HA YBapOBHT (xpo-
MOBEIf IpanaT) u ceprienTHn. PekOMeHNYeTCSl W3YYHTb MOBEICHHE BCEX STUX
MUHEPANOB B OTPAXKEHHOM M TROXOAALIEM CBeTe, a TAKKe B NpoxonsmeM cae-
T€ TIPH CKPeUIeHHBIX HHKOJSX,

T'JIABA i

M3rOTOBJEHUE ®OTOTPA®UU
U 3APUCOBOK Nod MUKPOCKOIIOM

1. OCHOBb! MUKPO®OTOIrPA®UHU
B OTPA)KEHHOM CBETE

Muxpodororpadus — Goanizasgs o6Aacts 3HAHUS, 10 KOTOPOH
“Meeres CrenualbHas Juteparypa .

Muxkpodororpaduu npeacrasasiior cofoll leHHube HIMIOCTPaA-
LHH K OTUeTaM 1o MuHeparpaguueckoMy Hcciefosadnio pyA. Ouu
TOYHO H OODBEKTHBHO NepenaoT (opMy M pasMepbl 3epeH, B3au-
MOOTHONIEHUS HX MeXuy cobof, OTpaxKaior CTPYKTypHble M MHUHE-
paJgoruueckue ocoGeHHOCTH PyJbl. XOPOHIO BBHINOJHEHHAs MHKPO-
dororpadus 3amMeHsieT HCCKOABKO CTPaHUIl TEKCTA.

MuxkpogororpadupoBaliie B OTPaXKCHHOM CBeT€ XOPOHIO IIPO-

H3BOJIUTh C IIOMOUIBI0 MeTamiorpaduueckoro mukpockona MHUM-5.
DTOT MHKDPOCKOTN, CHAGMKEHHBIA HAGOPOM OTEUCCTBEHHBIX OODBEKTH-
BOB H OKYJISIPOB, HO3BOJISET INOJAYYaTh YBeJHUEHHS IIpH MHKPO-
zororpadupoBatinn or 24X g0 1780X. Heo6xonumo, urolnl x 1e-
v OblT TIPHJOXKEH opTOCcKonuueckuit okyasp 12,6X, nawouui
z1ockoe usobpamenue. Hsobpaxenne, Buaumoe B OOKOBOI
-vByc, NyTeM nepeMelleHHs CleUHaabHOl NPU3Mbl MOXKET OHTh
1043y ke CIPOCKTHPOBAHO HA MAaTOBOE CTEKJIO WaH (POTOIVIACTHH-
~v. Onax-wuIIOMUHATOP 3TOIO MHKPOCKONA CHabXXeH BCEMH He-
-“XOMHMBIMH TMPHCHOCOOAEHUSMH JUJIsl PErYJUPOBKU OCBELICHHA U
2:60pOM CTEKJSHHBIX CBETOPUILTPOB. OTKIOHsIONIee MPUCIOCOB-
AcHHe OMAK-WLUOMUHATOPA COCTOMT H3 CTeKJSHHOH IUIACTHHKM
LI% CHAbHBIX YBeJHUYEHHH M 3epPKaJIbHOI'O SI3LIUKA JJIS CPEIHMX |
WabiX YBEJIHUEHHH.

Muxkpodororpaduu MONKHO BHIIOJMHSATE TAKKe HA JIOOOM MHu-
szDarpauueckoM MHKpPOCKOIE, MPUCHOCOOUB K HeMy KaMepy.

b Metonnt  mukpotororpadupoBanus  noApoGHO  omHcanbt B pabore
& H llyxepmau «Pykosoncrso o Magpodotorpadul 118 MUHEPAJIOrOB 1 He-
wparpados», 1936 r,
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Y10GHBIM 118 MHKPO(OTOrpaHpoBaHUs SBASETCS MHKPOCKOI
MII-4 3aBona «Pycckue caMouseThl», UMelOLLHil, KpOMe BH3Yajib-
HOH GOKOBOH TPYOKH, BepTHKaMbHYIO TPYOKY TyGyca. Bmecto crie-
LHAJILHOM KaMephl AJ1st MEKpodoTorpadupoBanus, MOXKio yrnorpes-
J9Th KaMepy ¢ mexamu Qororpapuueckoro anmapata (9 X 12)
WIH CeaTh CAMOMY pasABHralolmuiics flHYeK C MasaMH JJIs Ma-
TOBOI'O CTeKJa H Kaccetsl, Jlas MHKpooTOTpahuueckoro amnmapa-
T, CJIe/0BATE/IBHO, HYKHO JOTMONHUTENLHO HMETL TOJNLKO KaMepy,
TaK KaK ONTHKOH K HEH CIYKAT OGBEKTHBLI U OKYASPHl CAMOTO MHK-
pocKona.

Xopoine MHKpPODOTOrpadHH MOKHO IOJAYUaTh C HOMOLIBIO
ysKotienouHnlx poroannapatos «P3I», «30pkuily HAHM «3eHAT-
Ilst sTOrO HAXOMAT MOA MHKPOCKONOM — HHTCPECYIOWMH  CIOMKET,
TLLATENLHO yCTAHABIMBAIOT CBET W TOUHO (OKYCHPYIOT MHKPOCKOM.
Ha okynsap wmukpockona nakmageizaior (doToannapar, BLIBUHTHB
/M He BLIBHHUHBAS H3 HETO OGBEKTHBA, M, APHAEPKUBAsH anmapar
ONIHOH PYKOH, OTKPBIBAIOT 3ATBOP ¢ MOMOILLIO TPOCHKA. JKCTO3H-
IIHSI HAXOJAMTCS ONBITHBIM NyTeM.

Jlyuwne pesyanrarsl mukpodororpaduposanus N0JIy4yaioTes ¢
o6beKTHBaMil-anioxpoMataMit, C  0GBeKTHBAMH-aXPOMATAMH, KO-
TOPBIMH CHAGKAIOTCS BCE MHKPOCKONbI, MOMKHO IIOJYUHTH BIIOJHE
YAOBJICTBOPHTE/IbHbIE PE3YJbTATHl, €CJH I0Ib30BATHCA JKEJTO-3e-
JensM cseropuiptpoM. [ocneannii nponyexkaer ayun aun, vacti
BUJIUMOT'O CHEKTPa, /I KOTOPBIX OOBEKTHBLI-aXPOMATH HCIPaBJIe-
Hbl B OTHOINEHHH XpOoMarHueckod aGeppauud. 3a HeuMeHHeM
CTEKJISHHOIO YKEJTO-3€JICHOT0 CBeTOQUIbLTPA MPUMEHSIOT KHAKUHY
¢uastp Lletnona, cocrosimmit u3 100 cmd AUCTHIJIUPOBAHHOR BOAK,
12 r MenHoro kymopoca, 1,2 r 1ByxXpoMoBOKHCIOTO Kasust u 0,3 cm®
CEPHOH KHCJOTBI.

JKHIIKOCTb HAMMBAETCA B CTERJSIHYIO MLIOCKYIO KIOBETY, KOTO-
past oMemaercss MeX1y HCTOUHMKOM CBeTa M ONaK-WIAIOMHHATO-
poM. Crexasinblii CBETOQHILTP MOMEIAETCH B OCBETHTENE OIAK-
WILIOMHIIaTOpa,

JKearo-3esieHbli GHABTP HMeeT cie H JApyroe 1asnayetine, Ha-
BECTHO, TO UeJNOBEUECKH 1i1as n obbiKHOBeHHast (ortorpaduue-
CKas IUIACTHHRKA I0-PA3HOMY UYYBCTBHUTEJNbHBI K Pa3iU4HBIM 4a-
CTAM CriekTpa. Makcnmalbnasi RocipHEMuUBOCTL TMIasa Gyger B
KEJITO-OPAHKEBOI UACTH, 4 TUIACTHHKH — B CHHefl H (PHOJETOBON
HacCTAX CIeKTPa, MoIToMy oObiuHast Qororpaduueckass IIaCTHH-
Ka HeNpaBHJILHO Mepefaer 3pHTeJbHOC BOCHPHSATHE IIBETOB.
Murpodororpahus na oproxpomaruueckoii naacTHHEE ¢ mpuMe-
HEHHEM  JKCITO-3€JIEHOTO  CBETOQHUJIBTPA MPABUALHO Ilepegaer
HBeTa.

Oxynsipu Tiofirenca ags MukpodoTorpadupoBansi He MOAXO-
JAT — OHU JAIOT H300pakenue, ecKoIbKO chepHyecku H30THYTOE,
110 OByCIOBJIMBACT HEOLHHAKOBYIO DE3KOCTb €0 B cepequHe H
Kpasix; s 5TOH HENH TOMB3YIOTCS CHeNHANbHEIMH OPTOCKOMMYE-
CKHMH W MepPHIUIaHaTHYECKHMH OKyJsipaMH.
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Henotopble pylHble MHHEPAJbl, 3aMETHO pa3/HuHble O HBETY
1pH HaGIONEHHH B MHKDOCKOIN, Ha MH¥Kpogororpaduy He pasiu-
;:aloTc. B 3TOM cjyyae INPHMEHSIOT TaK Ha3blBaeMble KOHT-
sacTHBe QHJBLTPH, KOTOpbe MOAOHPAIOTCS C TAKUM pacue-
7OM, 4TOGBLI MX I[BET SIBJISLICS JIONOJHHUTENbHBIM K OTTEHKY 69J1e§
TeMHOFO MMHepaJjia; TOria 3TOT MHHepaJ Ha ¢dotorpaduu Bolidaer
3HaYHTeILHO TeMHee aApyroro. Tak, Hanpumep, HUXKeNpPUBeEeHHble

3eTHBIe (DUJBTPLL OGECTIeUHBAIOT pasjleende Ha (ororpaduye-

cKOM TIACTHHKE CJEAYIOLLHX MUHEpPaJoB: 3 eJ e H bl # — XaJIbKo-
THPHTA W XaJbKO3HHA, GOPHHTA M XaJbKonupura, GopHHTA H Te-
JaHTHTA, CHHH U -— XaJbKONUPHTA H TrajeHuTa, XaJIbKOlHpHTa
A NHPUTA, XaJbKO3MHA M KOBJUIMHA, FeMaTHTa M MAarHeTHTa,
9paHXeBBH I — rajJeHdTa U XaJbKO3UHA.

Kpome moafopa Hamjexalieil ONTHKA W YMEJIOro HCroJsib30Ba-

4ilsi CBETO(PMIBLTPOB, Ha Yycrex MHKpogoTorpadupoBaHHs OKasbl-
zaloT 6OJblIOe BJAHSHHE KAaueCTBO NMOJHPOBAaHHBIX HIIHGOB, npa-
swibHLI MOHTaX UX M paBHOMepHOe ocellenne. [lonupopannbie
W IHQBL JOMKHEL OBITH 3€PKATLHO-TIAAKHMH, 6e3 BHIOOWHOK H Ia-
panmuH 1 Ge3 peskoro pejbeda TBEPABX MHHEPAJIOB Ha MATKUMH.
MosmpoBannas NoBepxHocTs 00pasna A0akKHA OLiTb CTporo ma-
DALICIbHA CTOMUKY MHKPOCKOI, 4YTO NOMKHO OHITbL NPOBEpeHo
epen cheMKoil pyuHbiM IpeccoM. CpeT mosKeH ObITh CHILHBIM
DABHOMEPHBIM K JIOJKEH OBITh TILATEJSBHO OTPETY/IHPOBAH.
. Jas noJydeHuss 4eTKOCTH H300paXkenus mda(bpar}wbx (anep-
TypHAsi ¥ TIOJsl 3PEHHs) JOJKHBI ObITh HECKOMLKO MPUKPHITE. Ia-
30/IKy Ha (DOKYC HYXKHO NPOU3BOJUTH TYTEM HEPEABUIAHHS IOXb-
SMHBIM BHHTOM CTOJIMKA MHKPOCKOIIA M MHKPOMETPEHHBIM BHHTOM
rybyca MuKpockona, Ha0/0/las 3a H300paKeHHEM HA MaTOBOM
CTeKJie MJIM HA T1aJKOM CTeKJe C [OMOIIBIo Jylbl. BTopoil npuem
Tpe6yeT HEKOTOPOro HABBIKA, HO MO3BOJISIET OCYLLECTBIsATH Gosee
TOUHYIO HABOJKY. )

BoJbilioe 3Ha4YeHHE HMeeT Onpefe/ieHHe IPABHIbHOH 3KCIO-
3quun. Hafity ee syuine BCEro 3KCIEPUMEHTAJIbHBIM TyTeM, Bbi-
1BHrasi KACCETy MOCTENeHHO H IKCIOHUPYsl MOC/IELOBATENLHO Y3KHE
TOJOCKK MAACTHHKH. TaKuM HyTeM MOXHO IOJYUYHTh HA OJHOH
mAacTHHKe 4—6 IMOJIOCOK, OTHOCHTENbHAsi SKCIOSHIHS KOTOPHIX
ayaer 1, 2, 8, 4, 5, 6 eauduil Bpemedd. [IposBUB TaKyio NIACTHHKY,
HeTPYRHO HANTH JYYIIYI SKCHO3HIHIO.

[Tpu MuxpodororpadHpoOBaHUH IKCHO3HUUSA 3ABUCHT OT MHO-
_HX YCJOBHi: HCTOUHMKA CB€T4, YCTAUOBKH U PEryJHDOBKH €ro,
cseToduabTpa, anepryproil guadparmbl, OODBOKTHBA, OKyJspa,
JacTsKeHHs KaMepbl, (PoTorpaduueckoro oObLEKTd, YYBCTBHTENb-
rocTH POTOrpaMUEcKux [VIACTHHOK.

VBennyenne, ToJyyaeMoe Ha MHKpodortorpaduu, 0obOblu-
HO HE PABHO YBEJHUEHHIO MHUKPOCKONA. PaBeHCTBO 3THX yBesinye-
®Hii OhiBaeT JIHUIb B TOM CJAyuae, KOTJa pacCTOsHHE MexJ1y Maro-
BHM CTEKIOM ¥ OKyJAsipOM MHKpockoma pasHo 250 mm. B ocranb-
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HbIX  Clydasix —yBeJqHueHue npu Qororpaduposanun  (Kg )

HAXOMHTCS O popMy.ie:

1
K¢ =Ky 950"
rie Ky — yBeJHueHHe MHKDPOCKOMA;
1 — paccrosiune MeXAy MIacTHHKOM H OKYJISIDOM B MM.

Boaee Tounoe onpenenenne ysenanuenus MHKPOCKOIIA [IPOH3BO-
AHTCH € MOMOUIBbIO OOBEKT-MUKPOMeTpa (IIACTHHKA ¢ JACACHUSIMH
uepes 0,01 MM), KOTOPHIiI MOMEIIAIOT BMECTO TNOJHPOBAHHOTO ILLJIH-
(a. HMamepsas yseinyennsie HaoGpaxenns MeXy JeJNeHUAsIMU
OGbEKT-MHKPOMETPA, BHANMBIMU HA MATOLOM CTEKJE, HAXOISIT OT-
HOLICHHE H3MEPEHHOH JJIMHBI H30GpaKeHus K ﬂeﬁCTB’HTEJII)I{Oﬁ ero
AJHHE, KOTOpoe n OyACT yBeTHYCHHEM MUKPOCKOIA. ’

MHUKpOQ)OTorpaqmposaHue OpU CHIBHBIX YBOJHUEHHSX C Ma-
C/IIHOM HMMEPCHEH 3HAUHTENbHO TPYIHEE, ueM C CyXHMH OObeK-
Tusamu. Ilpu paGote ¢ mMacasiHOl uMMepcHell HYKHO OUeHD TOUIO
MOHTHPOBATH UITH(], BHAUUTEALHO NPUKPLIBATL AHA(PPATMbI amnep-
TYPHYIO H TOJIA 3PEHHSA M yNOTPeG/IsiTh J1OBOJLHO I'yCTOE HMMep-
CHOHHOE Mac/0 (KHAKOE MAacJO pacTeKaercs, Kamas aehopMu-
g}};ﬁ;;s; . M H300paxKeHHe TepsieT UeTKOCTh 3a BPeMs  SKCIIO-

OGbekTr, BHIGPAHHBIE B MOMHPOBAHHIX mindax Aas MUKPO-
dororpaduposanns, 06GBOAAT HBETHON TyLIBIO, [10/JIIPOBAHHKIE
WIHQLL Tepef CheMKOll CJIerka MpoTHpaIoT CyKOH;{Oﬁ HIg 3aMmied
Pekomennyercs: samuceiBaTh 1151 Kamaoro oGbexra yCJIOBHSA, N "
KOTOpBIX IIPOUSBOAMNOCE MHKpO(oTorpadupoBanue (copr ’nﬂ%-
CTHHOK, yBe/IHUeHHe, CHeTOPUILTPLI, SKCIOIHIHS H T. a.).

2. MPUBOPHI [J151 3APUCOBOK MO MUKPOCKOIIOM

PrcoBanbublit okysstp—1pu6op, mo3BOAKIOMIHE BHINONHTE 1o~
BOJLHO TOUHO 3apPHCOBKY M30GPaXKEHHs, BHANMOIO MO MHKPOCKO-
oM. B pucoasibHOM oKyasipe Bienana oco6oit KOUCTPYKUHH NPH3-
Ma, pacIooKeHHast Naj IMIaBHOR NUH30M. DTa IpH3Ma, BO-TIEPBbIX
HPOUYCKaeT Jiyun, HAyLIHe depe3 TYGyc MHKPOCKOINA or npenapé‘-’
4, W, BO-BTOPLIX, OTPAKALT JIYUH OT JHCTA GyMard, Ha KOTOPOM
BBINOJIHSETCS 3apHCOBKA. TaKuM 06Pa30M, ecan BMECTO OGBIMHOrO
OKy/1dpa TOJb30BATLCA PHCOBANBLHBIM, MOXKHO HAGMIOLATb ABA
H300paxeHus: 06LEKT, KOTOPBIH HYIKHO 3apHCOBATh, H JHCT GyMa-
'l C KapanaaloM, KOTOPBI MBI IepXKUM B PYKe. ’ g
’ MMeeTcst HeCKOMbKO THIIOB PHCOBALHBIX okyJsapos. Ilpu pabo-
¢ C OIHMM H3 HHX MHKPOCKOIl yCTaHABJHBAETCA BEPTHKAJBHO W
3KpaH (JHCr 6yMam2 pacmoJiaraeTcst NOA yIVIOM K INIOCKOCTH CTO-
aa. ORyJISpel APYrof KOHCTPYKIHH TPeOyIOT HAKJIOHEHHOrO TOJ

(e}
z}r;.ggr:a% Tybyca MUKPOCKONA M TOPH3OHTAJBHOFO I1OJOKEHHS
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Ecau suct 6ymMaru (3KpaH) JIEXKHT Ha CTOJIe, M300paxerue no-
s 3peHUs] MHKPOCKOIIA IPOEKTHPYETCS KaK GOMBINONH KPYT — OKOJIO
50 cu g adamerpe. UroObl [OJYy4HTb H300par<eHue HOPMAJbHOR
BEANYHHB (JHaMETp TMOJs 3PEeHHs] MHKPOCKOMA Ha 3apPHCOBKE H0J-
&en ObiTh paBen 8—10 cM), aKkpaH caemyer noausth. Has sroi
7€1H MOryT CIyKHTh JIePEBSIHHBEIE CKaMeeukH (CTOJIMKH) BBICOTOH
M) 30 cm. Onucanuple BBIIIE DPHCOBANbHBIE OKYJ/SPH HMEWT TOT
‘2230CTATOK, YTO IIPU3Ma 3aropauBaer YacTb MOJs 3PeHUs OKyJas-

-, 1 APKOCTh N306parkeHus Ipernapara CHJILHO MOHUXKAETCS.

B ammapare AGGe 3TOT HEJOCTATOK YCTPaHALTCs: BECh BBIXOA-
#0f MyuoK CBETA NPOXOJMT B IVIa3. JTO JOCTHIAeTCA NPUMEHEHHEM
IBYX NPAMOYLOJBHBIX NPH3M, CJIOXKEHHBIX THIOTEHY3aMu B RALE
<v6a, KOTOPHIil MOMeNaeTcst B OKyJsIpe Tepei [JIaBHOH JIHHZ00.
STeKASIHHBIE Ky6 3aK/MIOUEH B METAIMYECKYIO ONPaBy, ¢ KOTOPOH

O21HHCH CreprKelihb ¢ 3ePKajloM, HAIPaBJIEHHLIM Ha PHCOBANILHYIO
—L1ockocth, OfiHa H3 THIOTeHy3 KybGa nocepebpena, 3a HCKIIOUEHH-
s\ JIHITHYECKOr0 OTBEPCTHS, OCTABJEHHOIO /il [POXOXIACHMSA
:BeTOBBLIX Jyuedl. JIjis peryjiupoBKH OCBELIEHHOCTH TMepen OTsep-
JTHEM NpHOOPA YCTAHOBJEH BPAIIAIOWIMACH JHCK C JbIMYATHLIMH
cTekgamMu. Ky6 MOMKHO MepeBUraTh TOPH30OHTAJIbHO BHHTAMM JUIS
T0uHOH LEeHTpHpOBKH. KpoMe Toro, amiapaT BMecTe C AepxaTesieM
OXHO OMycKaTh H NOAHHMATh. 3epKajo mnpubopa ycTaHas-
_{BAIOT, BpAllas ero A0 TeX IOp, NOoKa JUCT Oymard, Jexa-
‘itHfi Ha PHCOBAJBHOM CTOJIHKE, BeCh Gyler B monie spenus. Kak u
3 OMHCAHHOM BhIllle PHCOBAJLHOM OKyJsipe, B annaparte AGGe Ha-
XTOH CTOJIMKA Hajo noao6path Tak, uToObl He HCKaXKajcs PHCY-
HOK; OCBeLeHHOCTh OObeKTa, BUAMMOrO IMOJ MUKPOCKOIIOM, H JIH-
cTa GyMary AJisi 3apHCOBKH JIOJUKHA ObITh PABHOMEDHOH.

WUmerontuiicst pucosanbibiil ainapar A6Ge PA-1 oreuecrsenno-
-0 MPOM3BOACTBA IPeAHa3HAUeH JJisi GHONOTHYECKOro H MeTaJIo-
rpauiecKoro MHKPOCKOIIOB. '

3apHCOBKH IMOX MHKDOCKOIOM MOXKHO TPOM3BOJAUTH W C MO-
\OHIBI0O MHKPOQOTOKaMephl, B KOTOPOH Ha MeECTO KacCCeTbl WJH
MaTOBOTO CTeKJaa BCTaBjsercst npospayHoe crekno. Ha  sro
CTEKJIO HaKJIaAbIBAeTCs BOCKOBKA, M HW300paxeHHe Ha Heli ofBo-
ZHTCA KapamjaamoM. 3apHCOBKY B 9TOM Cjiyyae BHITIONASAIOT B 32-
TeMHEHHOH KOMHaTe.

YHPAKHEHHA

OcHoBHOE YCAOBHE, KOTOpPOE HEOGXOAMMO CcOOJIOAATh NPH TONB30BAHUA
~HCOBANLHBIM OKyJISIPOM, — 3TO TOJy4YeHHe OMIHAKOBOrO M PaBHOMEPHOrO OCBe-
Llenua Kak o6bekTa (n300pajkeHusi MOJX MHKPOCKOMOM), Tak u dkpana (Gyma-
-4 C KapamjalioM), YTO AOCTHTAeTCsl PEeryJnpoBKOfA cBeTa.

O6mu#i TOPAACK PaGOTHl CJAELYOIHA:

1. B nosuposanuoM winde HaXouTes mpu ofbekTise 9 i 3) 0ObexT
1451 3apHCOBKH.

2. CHAMAETCS OKYJAD, H BMECTO HEr0 CTABUTCSI PHCOBAIBHBLIA OKYJIAp, 6o-
X0BOH BHICTYI KOTOPOTO HO/IKEH DACnojiarathCsl C HPABOH CTOPOHEL TIpuGop
VRperuisieTcs BHIITOM.
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3. Ycranapausaorcs ABa MCTOYHHKE cBeTd. B ONaK-WIIIOMHHATODP Ha-
1paBaIseTcs cialbil CBET OT HU3KOBONLTHON JaMnoykd (4 B), a croAMK ¢ Gy-
Maro#t ocBeulaeTcsi 0GbIUHON JiaMnouko#l (25 Batr).

4. Ilposepsierca, NPOCKTHPYETC JM MOJe 3peHus MHKPOCKOnZ B Bujie Kpy-
Td, a ue saaunca. s 3Toro focTaTouno HameTHTE Kapannamom Ha OGymare
KOHTYD NOJIA 3peHHsI H H3MepHTb ABa DePNeUSHKYRAPHBIX AuaMeTpa. Eeni uso-
Gpaxkenue nojs spenus NOJYYAETCH B BHAE SJUIMNCA, TO HYIKHO HAMCHHATD HA-
KJIOH DHCOBANILHOIO CTOJHKA WM Ty6yca Mukpockomna.

5. Jlocruraercs PABHOMEDHOR OCBelleHHe OGbeKTa il 3KpaHa. Eciu o6bekT
OCBCLUEH CIHUIKOM spKo, GyMara  kapaugam nourd ic BEAHEL, HaoGopoT, npH
SIDKOM OCBEIEHHH 3KPaHA XOPOUIO BUAHK fyMara u Kapammani, HO NOUTH e
3aMeTeH O0DBeKT.

Hast peryanpoeku ocseurenns MOMHO MOJb30BATECR CHEAVIOWHMH CIOCO-
Gamu: 1) npuGAKMKATE M YAAIATL NONYBATTHYIO JIaMOY OT 3KpaHa, YCHIARAS
HIM ocnabiisly TAKHM NyTeM OCBelleHHe NOCJe/iNero; 2) 3aKkphBaTh GOKOROE
OTBEPCTHE PHCOBANBHOTO OKYAApa 3eJdCHLIMU KPYPJIBIMH CTEKJABIHKAMH, OCNas-
U5l OCBEIEHHe 3Kpaua, W 3) npubamxarth win YAQAATL JAMIIOUKY OmaK-H.1.1(0-
MuHaropa. :

Korza ocsemwenue OTPEryJlipOBAHO, OAHOBPEMEHHO BHANLL M OGLEKT M Oy-
Mara c rapahnawoM. Chefyer aameTutdb, uTo H306paXeHHe ¢ pPHCOBAIBLHBIM
OKYJISIPOM NECKOIBKO MCHEE® SICHO, YeM ¢ OGLIUHBIM OKyasipoM. Jlnsa nosbllienus
beskocTn m3oGpaxennst mpu paccMOTpeHHn TOHKHX JtHnMi cnafiHoeTn u npovnx
Retanell caenyer puadparmy OnaK-uIMIOMANATOPA NPUKPBITE. Kapaugaw mns
3APUCOBKH AOJIKER GbiThb OTTOUEH HOCTATOUHO ocrpo. [locne T0ro Kak Bce KoH-
TYPhl 3epeH OyayT oGBeleHbl ¢ NOMOLLIO annapara, PHCYHOK 3aKAHUHBAETCH OT
PYKH, NpuyeM 3apuCOBKa KOHTPOJMpYeTest HaGAIONeHICM B MHKpocKon. Pasmu-
Hbie MUHEPAJIL JTyville BCEro 0603HaYaTh NBETHBIMH Kapangatmamy.

Onpenesenne ysesnuenns PHCYHKA NPOH3BOUTCH HUKCCHENYIOIHM o6pa-
3oM. Knanercn na cronnk MHKDOCKOTIA OBBEKT-MHKPOMETP (WIu NOAOCKA M-
JIMMeTPOBOH GyMaru} u ormeualorces KapannallloM Yepes ofpejesieHHbIE H paB-
HBIE NPOMEXYTKK TOUKH Ha JHCTe Gymaru (3kpamue). Bepercst ornowenne pac-
CTOSIHMA Ha 3Kpane K HCTHHHOMY pPaCCTOAHHIO MEXKIY TOUKAMH na MHKpOMETpe
HAH MAMIHMETPOBOH Gymare. 310 OTHOLICHHE ¢ Gy/leT yBeIHUCHHeM DHCYHKA.

MoxkHO yBeauuenune OpeAeuTb ¥ npoule. MaMepnth ¢ nomompio o6bek:-
MHKDOMETPA JHAMeTp MHOJSL 3peHHs moj MukpockonoM. Ilorom usmepurs aua-
MeTp noas mukpodororpadun. Bsgs orrowenue BTOPOM BeJMUHUB K 1epBOf,
TIOJTYUUM YBeJIHYEHHE MUKDPOCKOMA.

I'JIABA 1V

JUATHOCTHYECKHE NPU3HAKH
PYAHBIX MUHEPAJIOB

1. OGIIHUE CBEJAEHMUS

Muneparpaduyeckoe HCCJleNOBaHHE PYI IO MHKpOCKOHOquB:
OTpAXEHHOM CBETe 3HAUNTENBbHO OTJIMUAeTCs OT merporpadu e
CKOrQ MCCJICIOBANHs TOPHBIX TIOPOJ MOA MHKDOCKOIOM B MPOXOX

eM cBere.
h B muneparpauH OOBeKTOM HCCJIEIOBAHHSI ABJSETCS pyna B
BH/IC HEMPO3PAYHOTO 3ePKaJibHO-TVIALKOIO MOJHPOBAHHOTO mnu&)ae.
B nerporpacdun o6beKT HCCAEAOBAHMS — rOpHasi MOPOAa B BHA
TOHKOTO Tipo3payHoro iiuda. ]

B wmuneparpaduu onpenenenue pyAHbIX MHHEPaJIOB NPOH3BO
JAHTCA ¢ TOMOIIbIO CAeIYIOMHX AHATHOCTHYECKHX TPU3HAKOB:

du3yuecknde NPHU3HAKH
I.OnTHueckHue

OTpa)KaTeJIbHaﬂ CrOCOOHOCTb H ABYOTparKeHue.

1lger.
Buyrpenuue peduiekchi.
OTHouleHKE K TOJISPU30BAHHOMY CBETY.

=W

II. Hpoune pusnuecxue

5. Teepaocts.
6. MaruuTHoOCTb.
7. DJAeKTPOIPOBOAHOCTD.

XuMuyeckue NPUIHAKH

8. JlmarHoctHyecKoe TpaBJeHHe.
9. CreToBOe TpapJeHHe.
10. MuxpoxumMuuecKue HUCNbITAHHA.

4 Pyx0BOACTBO MO Muneparpadu 49



M3 npuBeaeHHBIX [AeCATH MPHU3HAKOB T[VIABHLEIMU SIBAKIOTCS
oTpaxkaresbHas CrnocofHOCTb, OTHOLIEHHE K [OJAPH30BAHHOMY
CBETY H TBEPAOCTD.

B ominune oT onpeleneHust IPO3payHbix MHHEPANOB TeTporpa-
(byvecKuMHI MeToJaMH B MHHeparpa(uH noJb3yiorcs Gomee pas-
HOCTOPOHHHMH [IPUEMAMH: HAOMIOHAIOT 1le TOJALKO CBOACTBA MHUHE-
PaJoB, HO M MPOU3BOAAT C HUMH pasauudble Hcnbirandd. Ho, ¢
JAPYrofi CTOpPOHDI, IPY MHHeparpapuIecKOM HCC/ICLOBAHUM OGBIYHO
He HU3MepsIOT ONTHUYECKUX KOHCTAHT MHHEpAaJOB, & OrpaHHYMBAIOT-
csl OIpelieleHHeM JIHUIL KAYeCTBEHHBIX [IPH3HAKOB, TaK KaK ONTH-
YECKHEe SIBJEeHHSI B OTPAXKEHHOM CBeTe BhIpajKeHhi MeHee OTUeT/IH-
BO, YeM B NIPOXOJSILIEM CBETe.

Bosariioe 3HaueHHE HMeeT H3Mepele OTPAXKATENbHOH CHOCOG-
HOCTH PYAHBIX MHHEDAJIOB, SBIAIOUIEHCSH HX ONTHYECKOH KOHCTaH-
T0#. ABTOP HAaCTOSILEro PYKOBOACTBA TIOJNOKAJ OTParKaTe/bHYyIo
CIOCOBHOCThL PYJHLIX MHHEPAJIOB B OCHOBY HX AHATHOCTWKH H paa-
paboraj [ 9TOro Creuyagbible Tab/HIb.

MuneparpaduuecKiM MeTOXOM MOXKHO HALEXHO ONpPeAessiTb
pyZAHble (HelNpo3pauHble HAH NOJMYIPO3pauHbie) MUHepasnl. Hepya-
Hble (CONMPOBOXKAAIOLINE) MHHEpAJbl — NPO3pPauHbIe, OHH BBITJISi-
JAT OO MHKPOCKOIIOM B OTPAaXK€HHOM CBeTe TeMHLIMH, H I03TOMY
UX TOYHOe ONpefe]eHHe MHHeparpa@UuecKuM MeTOfOM 3aTPyIHH-
TesibHo. TToaTOMy [/ IOJIHOTO OCBeIlieHHs] BELIECTBEHHOTO COCTa-
Ba PYI, COCTOSIIUMX KAK H3 PYAHBIX, TAK H H3 CONPOROMKIAIOUHK
MHHEDaNOB, HeOOXOIHUMO NPOH3BOAUTL HE TOJBKO MUHeparpadmuue-
CKO® HCCJIe0BaHHe NMOJHPOBAHHBIX LLIHGOB, HO W mMerporpadHye-
CKOe UCC/Ief0BAHHe MPO3paulibix ULTHPOER.

[Tpexpe uyeM nepexoanTh K CHCTECMATHUECKOMY OMHCAHHIO
JUATHOCTHYECKHX IIPH3HAKOB H METONOB MMHeparpa@uueckoro
UCCIICAOBANNS, HEOOXOAUMO NO3HAKOMUTBCSA C OCHOBAMHM KPHCTAM-
JIOOTITUKH aGCOpOUPYIOIHNX (HENpPO3pauHbIX) KPHCTAJIOB,

2. OCHOBbLI KPUCTAJAJNOONTHKH ABCOPBUPYIOL{MX
KPHUCTAJIJIOB

Onruueckne  sipjeHHst B aGCOPOHPYIOLIMX  (HENPO3PAYHBIX)
KPHCTAJJ1aX HMeT OYeRb CAOXKHBIA XapakTep  ellle HeJOCTaTou-
HO H3yueHBI.

Onruyeckue croficTBa aGcopGupyloniux kpucramios, o M. be-
PeKy, XapaKTepH3ylOTCS CJOXKHOH WHJHKATDHCOH, COCTOSIIIeR u3
WMHAMKATPUCHL MOKAa3aTeNell NMpefoMIcHus 11 1 HHARKATPUCH KO-
tdunuenrtos abcopSuny X.

O6e MOBePXHOCTH BOJIH MHAMKATPHCH HMEIOT B OOMIEM Ciyuae
ouelb cJA0XHYyI0 opMy (puc. 13). Tpu rmasHble ocu 1751 Kaxjoi
NOBEPXHOCTH He NepNeHAUKYJIAPHEl APYT K APYTY, OTCYTCTBYIOT
TaKXe M IUIOCKoCTH cumMerpuu. [as onpeleseHuss xapakrepa
NONSIPU3ANMHA BOJH B Jo6oM nanpasjenuu N HeoOXOXAMO MpH-
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u@Th BO BHUMaHue KpHuBbIC CceuenMi  TLWIOCKOCTH, HOpMa.HbHOH K

OCTbIO X MHJHKA-

N\, He TOJBKO C TIOBEPXHOCTHIO T, HO H fer;gﬁipé(:leﬁﬂ o 1o ABNAIOT-
. . yae KpUBh! .

-pucel, Tak Kax B o0uieM clysae ¥p Gamuii OUeHD

- 3AJHIICAMH, TO 3aKOH A oﬂanpaBneHnﬂ KoJje jannil oues
ceaoxunaeTcs. dopma KomeOaHui cyﬁmeCTéBeHﬂ(c)) u;);?‘épenax Tase-
E ax; B abcopOupy!
SHX B IPO3PAUHBIX KpHCTAJIAX; Lex B o
‘ LKO  JIMITHUECKHE

eM cJydyae BO3MOXKHH TO ) asst
&)HC 14))/; 06a s3aspnca KoJjebaHuid UMET OlMHAKOBOE OTHOIUE
sye ocell 1 OfHO W TO e HaTpaBJenne BpanieHus.

pHO# K HanpaBjieHHio

E, nepuenfuKyis

Y 1epeceueHusl IJIOCKOCTH L, " ATPHCH

Puc. 13. Kggmiﬁ ‘MSJII/I N ¢ ABYMsi IIOBEPXHOCTSMH cToKHOH HHAHKATD
BOJHOB r()061111/11”& cryuait abcopOupyoLLero KpHcTanma).

pIIEHHH BOJHOBOH HOPMAJH rose6annsd 6217-
e, B 0cOBEHHOCTH 3TO OTHOCHTCS K H
CTBYIOT ONTHYECKHM OCAM npu oT-

Jlna ocoObix Hanpa
4yT JUMBEHHBIC 1 KPYroB
fpaBJICHAAM, KOTOpbIE COOTBET |
T o Boe 3HaueHHe Kak

) obliem caydae ¢
OrnrHueckyie oci TepsioT B OOLL yeCTO 08 e s

yeckolt wsorponuu. Bm ‘
cy Bpauienus. Brojn HEX pacpoCTpPaHsALTCs

NOJIAPH30BAHA TI0 KPYTY.

n or (opMbl IHICOUAA 3aBHCHT
eHb Maja, TO

: x. Ecau nocnefnasa O4 !
LT BEJMUMHBI MHAUKATPUCKH ‘ 12, 10
orTIT?aqecxoe oseneHne abcopBUpyloIero kpucrasia npuéa
- 0 KpucTajsa. ‘

N fIOBefeHKIO TIPO3padHor o

ool }({)n'mqecxn AByOCHbIE aGcopOupyroue KpPlCTaJlJ}l(l(»)lg ;gilgueﬂg‘a

1aBHBIX TOKA3aTeNs NPEeJOMJIEHHS X TpH I‘.HaBH6bI)E oabdumnens

~;6cop6uﬂu, KOTOpHIC HE COBNAJAIOT MEXAY €O OH.TOHKI/IX Ry

OCSMH BpAllleHus s KPHCTAMIOB, npO3PauHbIX B e

qesn Heamaunresen. Hamuuue HINTTHUECKUX (HOPM

W

waGaiofaercs BOAM3HN OCeH BPAUICHUA.

saanpaB.neHm OnTH
aK HasblBaeMblie [¢)
TOJILKO OiHA BOJHA, KOTOpas

OTK/IOHeHHs1 HHIHKATPUCHI



Ipumepamu asyocubix
AHTHMOHKT (pOMOHUeCKH#l), apcenonupur (
TOBBI GniecK (pOMGHYECKHI), MKEMCOHUT
IIATMEHT (MOHOKJIHHHKI{)

o~

N

Puc. 14 a 3

npaBneﬂﬂel}{BaB;gﬁlzr;}Tecxnx KOJIeGaHHS DASHON CKOPOCTH ¢ OAHHAKOBBIM Ha-

(ot DA H D3AUMHO MEepNEHNUKYJIAPHLIMH [JABHBIMH  OCSMK
. O Halpasienust pacnpoctpanenns N B aGcopGHPyIOmem

PYAHBIX MHHEDATOB MOI'YT CYMUTh:

poMGuueckutt), BucMy-
(MOHOKTHNHBIA), aypu-

aHM30TPONHOM KpHCTAJe).

R

nl

X

N

Puc. 15. HMuguxarpuca o
. JHOOCHOrO Kpucranna. Kpuseie noka:

JEHHA N H KPHBBIE KOIDHUUHEHTOB aGcop6UKHH X — [OUTH giizﬂ?' ILPMOM‘
) B3aHMHO MEPreHIUKYASPHEL, PO
0

eros :T:;g)cxf;ilgauoocuue abcopGupyrolHe KPUCTANB HMEIOT He

ONTHUECKHH XapaKrep. e
. Cb CO3xaercsi 3u -

; ay

€IbHOE yrnpouleHHe, TaK Kak B clyyae CHILHON abcopbuuy Hg-
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IMKATPHCHl I M X SBJSIOTCS NOBEPXHOCTAMH BpPALUEHNS, GJiH3KH-
MH K JITHICOMIAM BPatleHHUs.

Ocu BpalueHus o6enx NopepxHocTell coBlaialor, obpasys neii-
CTBUTENbHYIO ONTHYECKYIO Ocb. Kpupble ceyennii N # X ¢ HOpMaJlb-
#O# NOBEPXHOCTHIO TNPEJACTABJAIOT COOOM MOYTH IJUIIMMCH, CHM-
MeTpHuHbIE K [BYM B3aHMHO MepleHJHKYMSAPHBIM OCIM (puc. 15).
Tax Kak 3T OCH BCJAEACTBHE CUMMeTPHH Bpallels cOBnajaiT B
oBEeHX KDHBbIX CEUEHHs, TO BO BCeX HAMpaBJeHHAx (3a HCKIIOYe-
HHeM OITHuecKoli OCH) TOJYYaloTcs JHHEHAHO TOJNsAPH30BaHHBIE
S0JHHI. :

B kauecrse MPUMEPOB ONHOOCHBIX PYAHLIX MUHEPANOB MONKHO
APHBECTH: KOBEUIMH (reKCaroHajpHbli), MONHOAEHUT (rekcaro-
HaJbHBIR), HUKeJMH (TeKcaronanbHbli), raycManutr (KBaipat-
ubil), KaCCHTEpPUT (KBAAPATHBLA).

OnTHyeckn H30TponHbie abcopOupyloline KPHCTaNIb! B ONTHYE-
_KOM OTHOUIGHHH SIBJSIOTCA CPaBHUTENLHO NPOCTHIMH. 3/eCh TO-
BEPXHOCTH IOKa3aTesell IpesioMienus n 1 ro3dduuuenra abcopb-
UHH X MpeAcTaBasioT coboil mapsl. Ilosromy B a06oM HanpasJie-
HHH PACMPOCTPAHAETCA TOJIPKO OfHA HENOJAPU30BaHHAs BOJHA.
Mpenomiennsie BoJaHbl B a6COPOHPYIOIIEM H30TPOHOM KpHCTaJlIE
He ABJISIOTCS FOMOI'€HHBIMH, 32 HCKJIOUEHHEM Ciyuas TepreHjiu-
KyJASPHOrO MajleHHa cBeTa. B NpOTHBOMONOXKHOCTH MPO3PAYHBIM
H3OTPOIHBIM KPHCTAJIaM N 33aBUCHT 3JeChb OT YMJa MajfeHHus is
BO3JyXe H paCCYHTHIBAETCS MO (popmyJ/ie H3 BEJHUMH N ¥ X Wapo-
50l HHAMKATPHCHL. :

[MpumepaMu H30TPONHBIX PYAHBIX MHHEPAJOB MOTYT CJYXKHTb:
Mefb, 30J10To, IVIATHHA, raJeHuT, chanepur, OeKnas pyna, Marie-
IHT, XPOMHT ¥ IP.



TJIABA v

OTPAXKATEJIbHAY CNOCOBHOCTL
H IBYOTPA)KEHUE

1. OCHOBHBIE NMOHATHUS
M TEOPETUYECKUE NPEOANOCBIIKHU

KOM%T[;\);:;:&;&HBH%H CHOCOGHOCTL siBnsieTCs BAXKHeHIINM lipu3Ha

eparpaQuu, Tak Kak oHa M -

OXeT ObITh H3MepeHa

CTaBlIeHa uudpoBoll BeaHuMHO b ko

unod. Ilpu Habmomenus

CKOIIOM B OTPameHHOM CRer : ity oo
€ IBET Jaer HaM KayecTsens

SPUTENLHOrO  BoCTpHsiTUs ol )

» @ OTDAXKEHHE, SBAAACH Menod
o ’ , J ] €POr  gpKo-
» IIO3BOJISIET OLEHUTD 3T0 3pHTEebHOE BOCOpHSITHE KOJIHLIGCTIE:GH-

He
60?;2?083“1\40(;}5;0nl(i);}){onasecm 1o MHKpodoTorpaduu: MHHEpaJNBE ¢
c 43aTeNIEM OTPANKCHHAST 6 6 |
Bopcom HHST OynyT Gosee cremmbivi,
OTpaxkaresbHasn crnocobroct
! b MOMKET GhiTh -
"HC/IeH i
a 1o opMyaaMm iy H3MeEpena ¢ nomouwlo cremua '
IpHGOPOB, / .
pamlz;J:II;I;IHHa OTpaXkaTesbHOMH CriocoGHoCTH, T. €. moKasatens ot-
p , o\npenemercs OTHOIICHHEM HHTEHCHBHOCTH OTPaXEHHOrO
Be'I]:J’a K MHTeHCHBHOCTH Mafaioiero cpers. )
mocxoggqigo ;;)2:)}161{1/18 CBETa  nepnewnuky.sipro OTpaXkalomed
LIHOTO Tela noxasatesin or
) ] : Paenust Brpasyr
BHIe GyHKUHH NMokasaTeseis npesoMseHus n u Koaq)cpmIliuemgfjl

S

adcopbunn x OTPAKAIOMIETO Tea, YTO MOMKeT BpiTr NpeaCTaBaeHO
— dr (=1 e
o I Lt D e o S
Ji (n+ 1)7 + g2gz - (1)

B .
pameH;f;yqae AHU30TPONHBIX PYRHBIX MUHEPAIOB [OKasaTenu of-
AT PASIHIHBIX HANPABJCHH] He OhuHakorn. HaGmope-

0
popmyne eaununa 0603HauaeT nokasares NPENOMICHHS BO3Ly-

' B aro
Xa; B cayuae npuMe
HEHHA HMMepc
CTBEHHO HaMenuTeR, PeOKEIX ofvexrunon 5ta ewiinitna cooTser-
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HHA 1IOA MHKpOCKOHOM B 2T0OM Cﬂyqile CJIeILyET' HpOH3BO,[LHTb C
CHAHHM HHKOJIEM (TOJISIPH3ATOPOM), KOTOPHIl BCTABJISIETCH B ONAK-
IIIOMHHATOP.

Huke npusonatca opmydanl, Bulpaxaiolide 3HaueHHe Bei-
{HHHBI IOKa3areJsast OTpa)KeHI/IH aI{H3OTpOHHOFO BeUHIECTBA Oas 60Hee
YIPOCTOI‘O CJIyLIaﬂ, Koriia BOJIHDL, HpHXOJIHHLHe B KpPIC’I‘aJUIhl B Ha-
PABJEHHH HOPMaNH wMHda, JHHERHO TOJMSPHIOBAHD.

(ng — 1)2 4 ny2xy?

(=1 4ngdxg? X ? :
R o e COSH T T mag CoF e ()

rae R — nokasareas orpaxenus;
0y ¥ 0 — GOJBLUIHA W MEHbIIHHA MOKA3aTENH TIPeTOMJEHHA
MHHepaJsa;
Xy M Xg — O0osiblInl ¥ MeHbIIHH KO3pUUUEHTH aGcopbinu

MHHEpaJa;
91 M %y — a3UMYTHl 000Mx Kosebauuii B KpHCTAJie (MuHe-
pajse) no OTHOIIEHHIO K KOJIEGAHUSM B HOJSPH-

3atTope.

B 3dBHCHMOCTH OT TOI'O, KaKoH H3a a3HMy’I‘OB paBen HyﬂlO, 110~
AVUHM: :

R — (n,—1)2 -+ 1,2x,?

T (R 17+ 0k

~1)2 2x,2 o
Rp == *fxw% npu 9=0 (¢, =90°)

npy ¢;==0 (¢; == 90°) I )
3

Oty Bripaxenus 418 Ry u Ry npeacrasasior coboi MakcHMadin-
HYI0O M MHHUMAJLHYIO BEJHUHHBI [IOKasartenefl OTPaXeHHs aHu-
30TPONHOrO PYIHOIO MUHEPAIA; OHU NIOJIYUIAIOTCS MOMEPEMEHHO HPH
3pallienuy CTOInKa MUKpockona wepes 90°. MaxcumassHast pas-
HOCTb HHTeHCHBHOCTeH AR ==R; — R, HaswBaercs nmyorpaxke-
HHeM. SlBJienre IBYOTPaAKEHHs 3aKAOUAETCS B TOM, YTO aHA30TPOI-
#bIH PyIHBIH MHHepasn NpH HaOJIONEHHH ero IOJ MHKPOCKOIIOM ¢
OIHHM HHKOJEM-TIOISPHU3ATOPOM IPH BPAIEHHN TPEIMETHOTO CTO-
anka Menser yepes 90° cBOIG ApKOCTH HJM 1BET. DTO sBJCHUE
HCTIOJIb3YETCH KaK LEeHHBIH AMArHOCTHUECKHH NpPH3HAK.

Cpenusifi  HHTEHCHBHOCTh R = B—‘—?"—"—Bi Ha3blBaeTCs [0Ka3a-
T&leM OTPaKeHMsl aHHU30TPOIHOIO BEIIECTBA.

[ToxasaTesin oTpaseHus HmeeT 0COGEHHO OOMBILOe 3HAYEHHE
P ONpPENENIeHUK PYAHBIX MUHepaJoB: OH MOMeT OBIThL H3MEepeH,
a C.1e0BaTe/IbHO, TpeAcTaBiser cO60H BAXKHYIO ONTHUECKYIO KOH-
CTaHTY.

U3 npusesennsix Beie Gopmysa BHAHO, YTO IOKA3aTeldb OT-
PAXEeHHs! PYJHBIX MUHEPAJIOB ollpe/iesisieTcs] B OCHOBHOM JIByMA Be-
IRYHHAMU: IIOKasartesneM npenomaeHus n H koapduuuentom ab-

copbuny X.
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Merannbt ¥ caMoposnnsie saeMenTh (3om10T0, Cepebpo, men)
HMEIOT OUEHL BLICOKHE KO3(h(PHUHEHTH! a6copOuuH U HU3KHe MOKa-
3aTe/IH NpesoMJIeRHus. [103TOMy BeJHUHHA N1 Ui HHX MAJIO BJIHSET
Ha BeJIMUMHY OTpaxarejbHoll cnocobnocru R, KoTopas J/151 caMo-
POIHBIX SJIEMEHTOB MO MHKPOCKONOM HCKJIOUHTENLHO BeJuKa, H
OHH TIO CBORH SIPKOCTH JIETKO MOTYT GHITh OTAHIHMEL OT JIPYrx Mu-
HEpPaJIOoB,

B Tex xe cayuasx, xorma KO3 (PHUMeHT abcopbuuu X HuxKe
0,5, orpaxaresnbnas crnocoGuoeTn R naumnaer cymecrsenno saBu-
CeTp M OT MOKAa3aTess TpeJoMJeHusi. Taxue MUHepansl (Hanpu-
MED, TaJICHHT, TEHHAHTUT, XANLKOUPAT) 3HAYATENDLHO YCTYNaoT 8
APKOCTH CAMOPOJHBIM 3JI€eMEeHTAM.

B ra6n. 4 npusenens: gas npumepa panunsie JK. Opceas o re-
JHYMHAX TI0Ka3aTeNiel TpesioMJIeHu st n, KoshdunueHTon abcop6-
UHM X H NOKasaTesist oTpaxkeHust R u 0 BBIUHCIEHHBIX IO thopmyne
(1) sHauenusx nokazareseii OTpaxeHust R nnst Hekotophix H30-
TPOHHBIX BEIIECTB (MHHEPAJIOB).

Tabaunua 4
Mutepans Iokasatens | Kospduunenr | Moxasarens
P npenomJenuss nf abcopbuun x mpa;xg/r;nﬂ R
_ - ; i
Cepebpo . . . ... . 0,18 | 20,3 95,0
3omoto . . . . .., .. 0,50 6,2 83,0
Mnatuna . . . . . . . 2,06 2,06 70,1
|

CeuuuoBbldl Gaecy . . | 3,912 | 0,561 44,3
UnnkoBas o6makka. . . 2,421 ‘ 0,019 17,2

J
f

Orpaxarenbras cnoco6HOCTs pyAHBIX MUHEPAJIOB 34BUCHT HE
TOMBKO OT 11 ¥ X, HO ellie H OT POAA CBETA, B KOTOPOM HIPOH3BOJAT-
¢sl Habmonenus. Pasnuunbii Xapakrep cpera nocTHraercs 1pH-
MEHEHHEM UBETHRIX (UILTPOB, NPONYCKAIOLINX CBET onpeJeneH-
HOH JIIMHBI BOJIHHL.

B rabn. 5 nokasana saBucumocts noxasarenest oTpakeHHs1 R
HEKOTOPBIX MHHEPAJIOB OT POAa CBETa.

HMamenenne orpaxarensuoil cnoco6Hoctd o1 pona ceera ume-
€T BaXNHOE 3HAUEHHE NPH ONPEeNeJIEHHH PYIHLIX MHHepasos. JLis
OLHHX MHHEPAJIOB OHO BBLIDAXKEHO OUEHb DE3KQ (nanpumep, i
30J10Ta), JJISl APYTHX—OTHOCHTEJILHO HEBEJHKO (nanpumep, s
TJIATHHBL) .

R o6brano ompenensiercss B xentoum CBETE, NPUMEHHTENLHO K
KOTOPOMY COCTaBJICHB! TaGJHUEL, NPUAAraeMble K HacrosuleMy py-
KoBonctBy (raasa XIII).

Anusorponubie pynunie MHHEpAJILl, CoracHo ¢opmyae (2),
HMEIOT HEONMHAKOBbIE TOKA3ATENH OTPANKEHUS ISl PAAHUHBIX Ha-
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TaGaunwa 5

flokasatean oTpameHus B % e
il cBeT |opankesblit CBET| KpacHu# cBeT
Humepar 38{1211538 13:: TP A=590 mp A=665 mp.

308010 . . . . 47,0_ ‘) 22,2 ‘ 24;,2
Muatna . . . . . .. . 65,3 * 0y { . 48’5
Mupnur , . 53,5 ‘ 51,5 | 27'0
Terpasppur . . . . - 1 30,8 | 29,5 ‘ 16,7
Coanepur | 18,8 | 17,3 13.8
Xpomur | 15,7 ‘ 4, ‘ ,

upapienuii. B rabaune 6 npusoaarcs ‘pesyanaTansmepeHﬁE]wl_l
ISt JIBYOCHOTO (AHTHMOHAT) H OJZHOOCHOIO (MOJIHO/ICHHT)

paJIOB B XKEJTOM CBETE. Tatanua 6

Muuepannt ' [Moxazatean oTpaxcenns B Oy

i e

RE=34,2; Ra =26,4

AdTrMOHRT (pombuueckan cubro- | Ry =378;
HHR) . . . . ... e e e
= . — = 18,0
Moaubaeunt (rexcaronanbnas cuu-| Ro = 31.5; Re
roHus) . . e e e e

OrpaxkaresibHas CIIOCOGHOCTb PYAHBIX Mymep%noa 3a5;1§gT
TaKXKe OT TOH cpefibl, B KOTOPOU [POUBOAsITCA HAOJIONEHHS TIOR

acsno).
MHUKDOCKOIIOM (BO3/yX, BOAa, M )
I%pu YIOTPEGACHAN MACJSTHO-HMMEPCHOHNbIX 00'bEeKTHBOB M0KA

3aTesb OTPAXKeHHsl MUHEPaJOB 3HAUMTENbHO MOHHXKAeTCs BCACA-
CTBHE NOTPYXEHUs HX B Keiposoe Macjo (raba. 7).
Tadauya 7

! [loxasateap OTpameHUs MHHepaloB B %
Cpens Cplelllhl OUPHT | TCHHAHTHT i KnHoBaps | cdaaepur
|
| 5

Bosayx . . { 1,0 54,0 295 | 300 18,
Keaposoe i 65
wcro 5 1,515 46,0 14,0 ! 13,0 ,

j |

Oco6eHHO CuibHO TI0Ka3aTelh OTpPaXKeHus najaer st {oay-
APO3pPauHbIX PYAHBIX MHHepAJIOB (cdaseput, JUMOHHUT, peasnprap),
TT0C ABASAETCH AMA HUX OJHHM H3 AHATHOCTHYECKHX MPH3HAKOB.
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2. NPUBLOPDLI OJI1 USMEPEHUS MMOKA3ATEJS
OTPA)KEHHSI PYAHBIX MUHEPAJIOB

HpubausutebHyio  OLEHKY 10Ka3aTeas OTPAXKEHHS MOMKHO
NpoH3BecTH 63 BCAKOro CHELUANLHOro NPubopa MyTeM CPaBHEHHN
MO, MHKPOCKOIIOM APKOCTH (OTPaKeHHs) HeH3BECTHOTO MHHepaJia
C SIPKOCThIO CONPHUKACAIOUIEIOCs ¢ HUM M3BECTHOro MHUnepana, Ta-
KHM TTyTeM MOXNO YCT2HOBHTD, BHIlIe HJAH HHXKE NOKazaTenb 01-
PaKeHust OlpefeTsieMoro MEHEPAIa 11O CPABHEHHIO C H3BECTHRIMH
MHHEPAJAMH.

Toynoe onpenesnenue nokasaresneil orpazelins PyAHbIX MHHe-
PaJIOB [IPOU3BOJAHTCH C MOMOIIBIO 0COOHIX MPUBOPOB IBYMSA METO-
AaMH: a) OOBEKTHBHEIM U ) CYOBLeKTHBHLIM.

B neprom cayuae orpaxenne onpejensiercss ¢ noMouLibo $poTo-
3/I€MEHTA, 4 BO BTOPOM OLEHMBAEeTCs TyTeM CPaBHEHHs Ha IJas.
[TockonbKy UyBCTBHTENBHOCT (JOTOIMEMEHTA U YEJAOBEUECKOIo
T71a3a K CBETOBBIM JIydaM Pa3/iiyHa, MokaszaHHst OYyAyT HECKOJIBLKO
PACXOJATHTS, YTO HeOOXOAMMO HMETh B BHLY.

FaaBuoil wacteio npubopos, ¢ HOMOLLLIO KOTOPBIX ONpenesi-
I0T TOKa3aTedb OTPaXKeHHsT OOBLEKTHBHBIM METOAOM, SIBseTest (o-
TOJIEMEHT, COeIHHCHHbIH C 3epKaJjbHbIM rajbBaHomeTpoMm. Otpa-
JKEHHBIH OT NOIUPOBAHHON NOBEPXHOCTH MHHEPaJaa CBET NPOXOUT
yepes MHUKPOCKON H TONaJaeT Ha UyBCTBUTENbHLIH cJIOR doTtosie-
MEHTa; BOSHHKAIOWHH (POTOTOK NMPOHUKAeT B I'aJibBAHOMETD H OT-
KJOHSIET €ro 3epKagble, YTO BBI3HIBAECT IepeMeUieHHe CBEeTOBOrO
cHrHajla na wkaJge, Ilokasauus ranapBanoMerpa B 00LEM IPOOP-
I{HOH&JIbHB! OTPaXKEeHHIO.

C noMonipio TaKHX NMPUOOPOE MOKHO AOCTATOUHO TOYHO H3ME-
PSATb OTPaxKeHue pyAHbIX MuHepansoB. Onu rpebyior Gesynpeuno
NOJHPOBAHHLIX ULIAQOB. U ITOCTOAHHOIO OCBelleHHs] 00beKTa I0J
MHRpOCKONOM. K3mepenne na atux mnpuGopax MOMIKHO TPOH3BO-
JUTHCA ¢ GOJIBLIOH TILATENBHOCTRIO.

Mukpodoromerp ¢ GoTO3IEMEHTOM, HEOBXOUUMBIU A5 HCCJE-
JOBATeNbCKUX paboT, MOXeT Obith coGpal B KaxAOH MHHeparpa-

(puueckoit 1adopaTopuy, IS YEro MOHAMOGATCS: UYBCTBHTEbHbIT

cejietoBblit  otoasnement (400--500 mukpoamnep Ha JIOMEH),
3ePKaJIbHbI FaMbBaHOMETD, HH3KOBOJIbTHAS JAMIOUKA C NATAHH-
€M OT aKKyMYJIAATOPOB H OKyJIapHan Hacanxa, [IpuGop Moxker ObiTh
CMOHTMPOBAH Ma Jo6oM MuseparpaduueckoM Mukpockole, Omu-
C4HHE TaKoro npubopa U PesyabraThl H3MEepPEHHsT HM MOoKazaTejel
OTpaKeHus HEKOTOPhIX PYAHBIX MHUHEDAJJOB NpHBEAEHBl B CTATHY
apropa «OrpaxaTe/nbHasi CIOCOGHOCTh PYAUBLIX MUHEDAJOB H, ee
W3MepeHHe C NMOMOLIBLIO OTeueCTReHHON anmaparypsel» (1948 r.).
B npu6opax, ¢ MOMOIIbIO KOTOPLIX ONPEAENdIoT [OKasarTedu
OTPaXKeHHA CYOBEKTHBHBIM METOJ0M, SIDKOCTh JCIBITYEMOro MH-
Hepasia CPaBHHBAETCS C IIEPEMEHHOM 5iPKOCTBIO 5TAJIOHA.
H3amenenne spKocTH (OTpa)kenus) 3TajJoHd AOCTUTAETCS HMyTEM
H3MEHEHUs] yrila ckpeuleHus: Hukosedl. Korma Huxoau napasiens-
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Hbl, Mbl HMEEM MAKCHMYM CBeTa; KOI/a OHH NOBEPUYTLI OAHUIL OT-
HOCHTEJLHO JApyroro Ha 90°, Mbl ©MeeM TEeMHOTY.

U3 (u3uKu H3BECTHO, UTO SHEPIUS CBETOBOH BOJMLI J, mpotue]-
el uwepes JBa HHKOJA, NPONOPUHOHAJBHA KBAJApATy CHHYCA
yIvIa 10BOPOTA 0.

) J=K a? Sin? q,
rae 4 - - [Iepeotiadadabias aMIVIHTYAa KoneOaHHM;
K — koadpdunpenr.

M. BepexoM OblT CKoHCTpyHpoBaH paboTaloOluil 1o 3TOMY
npuynMny MEKpoQOTOMETp, He MOJNYUHBIUHA B MPAKTHKE MHHEPA-
rpadus NIHPOKOTO pacnpocTpaneius.

ABTOpP HACTOSIErO PYKOBOJACTBA PCKOMEHYET IIPOU3BO/IUTE H3-
MepeHue [OKA3aTesNst OTPAaXKeHHs PyLAHLIX MHHEPAJOB C NOMOLIbLIO
cpaBHHTETHHOrO oKyaspa HHocrpanuesa. 10T NprOOp omucan B
rinase VI

OnpefleieHne oTpaxaresbioil ClIOCOOHOCTH IIPOU3BOJHUTCS Iy~
TE€M CPABHEHMS OTPAXKEHMsi HEeH3BeCTHOrO MHHepasia ¢ MuHepasa-
MU-3TaJOHAMH.

B KayecTBe 3TAJOHOB OTPAKEHHST PEKOMEHAYIOTCS CACAyIouHe
MHHEpaJIbl:

I. Cepe6po . . . . . . .95% 6 TFaremur . . . . . . .43%
2. Mems . . . . . . . .9% 7 Byaamkepur . . . . .37T%
3. TMnatuma . . . . . . .70% 8 Temarur . . . . . . . 2%
4, Xemeso . . . . . . .64% 9 Xpomummmueenuy . . . . 14%
5 Tapur . . . . . . . .53% 10 Keapu . . . . . . . 49,

TakuM NyTeM MOXKHO OIEHHTb OTPaKeHUe NPHONMKEHHO C TOU-
HocTblo OKoJsio 109;.

CpaBHUTEJbHEIl OKYJSIp MOXHO TaKkKe HCIOL30BaTh W s
foJiee TOYHOTO H3MepeHlist IoKasaTest orpaxenns. MoxHo peko-
MEHJOBATh CJEAYIOMMH YIPOILUEHHbIE MHKPOPOTOMETP, paboTalo-
Wi 110 IPUHIMITY cpaBheHusi (pHC. 16). .

JIBa OJHOTHNHBIX MOMPU3AUUOHHBEIX MUHeparpadHIecKux MH-
KPOCKOIMd COEIMHSIOTCST CPAaBHUTENBHLIM OKyJIApoM. Ilepen onak-
WIIOMMHATOPOM KaXX;I0TO0 MHUKPOCKOIIA MOMEULAETCS OCBETHTeJb-
Has JaMmrouka, npHKpeljieHHasi C NOMOIbIO CrepikHsa K TyOycy
smukpockona. Jlammouku (6 B u 0,8 a) nuratorest yepes Tpancdop-
MaTtop 0T OCBeTHTeNbHOU cetd. Ha CroMHK OAHOTO H3 MHKPOCKO-
0B [IOMeNlaeTcst TMOJHPOBAHULIH MG ¢ HU3MEPAEMEIM MHIEpa-
JIOM, Ha CTOJHK JPYroro MHKpPOCKONA — MHHEPaJ-3TajIoH, ClyXa-
i anst cpaBHedusi, B KayecTBe 3TajloONa CJe[yeT NOJbL30BATHCS
OTIIONIMPOBAHHON MIATHHOBOM IIACTHHKOH: OTpaKeHHe IJIATHHu
Beicokoe (70%) u MOBOMBHO MOCTOSIHHOE JJIA PA3JIAUHLIX JUIHH
BOJIH; KPOME TOro, OHa HE OKHCJAETCS B BO3JyXe.

Ha kamxaoM MuKpOCKome cHayajla yCTaHABIHBaeTCs OHAK-HJ-
JIOMHHATODP (AnadparMsl HX CJIeayeT MPUKPBITH N0 MHHHMAaJbHO-
ro OTBEPCTHR) U NMPOBepAeTcS MPAaBHALHOCTL VCTAHOBKA HUKOJS-
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noaspuszaropa. O6bextusnl Gepyres 93X (Ne 3) wam 21x (Ne 5).
3aTeM Ha KaXJOM MHKPOCKOINE YCTAHABJHBAETCS MO OJIMHAKOBO-
My XOpOWIO OTNOJHPOBAHHOMY MUHepasy (HanpHMep, NHPHTY).

(Ry=s

Puc. 16. Cxema MHKpodoTtoMeTpa

| — CpaBHHTEJILHBIA  OKyMsIP; 2 — H3MepsieMuidl  Muuepas; 3 — MUHEpAN-
srajon (Pt); 4-— nmadparma «upuc»; 5 — mkana amanusatopa; 6 -— CBETO-
$unprp; 7 -—none 3pedust nmputopa.

Briioualorest daHaau3aTopbl, KOTOPLIE JOJXKHbI HAXOMUTLCH B Ma-
paJIesIbHOM TIONIOXKeHHH (MakcuMym cBera). HekoropsiM mepeme-
iLileHHeM JIaMIIOUeK y OrNak-HJIIOMHHATOPOB KajKJ0ro MHKPOCKONA
J06HBAIOTCS OJAMHAKOBOH OCBEILEHHOCTH [BYX MOJIOBHHOK ITONS
spenusi npu6opa. JLOCTUTHYB OJIMHAKOBOIl OCBElLIEHHOCTH, MOXKHO
CUMTAThL YCTAHOBKY lIpubopa 3akoHvensoll. Husa uHaMepenusi moxa-
3aTelisl OTPAIKEHHUs] MUHEPaad, YCTaHABAHBAIOTCA HA OAHOM H3
MHKPOCKOMNOB HCTILITYyeMblii MUHEpaj, a Ha APYroM — 3TAjJOHHAR
njgacruHa. Ha okyasip cpaBHUTeNILHOH KaMephl HaKAaabiBaeTcs
11BETHOH gxe.mblﬁ) ¢GuabTp. AHanMsaTOp NOBOpAuUUBAETCH HAK
TAJIOHHON MJATHHOU OT HAYAJbHOrO MOJIOXKEHHH, OTBEUAIOIIEro
MakcuMyMy cBera (nipu 90°), IO 3aTeMHEHHs ILIaTHHB, OTBEYalo-
Hiero SIPKOCTH H3MepsieMoro MuHepana. Bepercs orcuer mo mikase
aHaJu3aropa. li3MepeHue NPOU3BOUMTCS HECKONBKO Pas H BHIBO-
JATCA CPEIHHH yroJ [OBOPOTA & HHKOJAA. LECaH aHaausaTop Yy
MHKPOCKONlA HeNOJIBHKHHIA (KakK, HanpHMep, B MHKPOCKONAX 3a-
soga-«Pycekile camoupersl»), TO [Js1 3aTeMHEHUs ITATHHEL TPH-
ReTcsl BpalllaTh MOJSPH3ATOP.
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WaMepenue orpakeHHsl H3OTPONHBIX MUHEPAJIOB IPOH3BOAUTCH
npH Jo60M HMX IOJOXKEHHH Ha CTOJIMKe MHKpocKona. Munepan xe
AHM30TPONHLIA NMPEXBAPUTENBLHO HYKHO IOCTABHTDL [PH CKpeUleH-
HBIX HHKOJISX HA TEMHOTY, & 3aTe€M MOBEPHYTb CTOJUK MHKDOCKO-
na Ha 45°

Onpenejenye MokaszaTeJss OTPaxkeHMs MUHepajia R npownsso-
JUTCs no popMmyie:

o C o
R/M - Ra —%‘?n,'Ta:‘;-— = Rpt 21‘?1’2%'60 = 70 Sil’l2 an
rae:  3--3TaJI0H; M-— MHHEpaJ; pt-— maardaHd; o —— yroJ io-
BOPOTA HHKOJISL.

Ha pucynke 17 npuBOAMTCS KpHBasi, MNOCTPOEHHASt [0 3TOH
dopmyse, KoTOpasi cpasy Mo yrjy MOBOPOTa HHKOJSL [aer HCKO-
MoOe OTpaXkeHHe.

. " n
+ t g —+ + T »

0 10 20 3o 40 50 60 0 8 gg

Puc. 17. Kpunas ans n1axoxieHus IokasaTeqs OTPawkeHHs R MO usMepeHHOMY
yriy noBOpOTa HUKOJA & :

C 1oMoIlbIO ONHCAHHOrO NPHOOPa MOKHO GHICTPO IPOHU3BOAUTH
M3MEPEeHHs 110Ka3aTes1s OTPaXKEHUS] PyAHBIX MHHEDAJoB C pasMe-
PaMH 3epeH OT COThIX [oJeil MHJJUMeTpa W Bbille. Bpems, satpa-
YHBAEMOe Ha 3aMep OJHOTO MHHepaja (HATb OTCUETOB), COCTABJA-
er He Gosee 5 mMuH. HemocrarkoM omucanuoro npuopa, tak xe
Kax d Mukpodoromerpa M. Bepexa, siBngercs CyGBeKTHBHOCTD
usmepenus. Haxoxenne oJHHAKOBOH OCBENIEHHOCTH ABYX CMeX-
HBIX TIOJeff 3aBHCHT OT OCTPOTHI 3pEHHs, CTENEeHH COCPeJOTOUEH-
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HOCTH U APYrHX HHAMBHAYAJbLHBIX CBOACTB HaOmofatess. 3a-
TPYAHUTENBHO TAKKe yCTAlloB/len#e PA3AHUMA B UBCTE U3MEepAeMo-
rO MUHepajia M MuHepa/aa-sTajona. [IpUMCHEHHe CBETOPuIbLTPa
croco6CTBYeT HHUBEJAMPOBKE pasHHIBL B 1{BETaX COMOCTABJsfeMbIX
MHHEPAMIOB M o6serdaer H3Mmepedue. IIpu HIBECTHOM OfbiTe Ha-
OJIIOAATE)IS, 0CTATOYHOM Yucse orcueroB (5—10) H TmaTensHoH
pafoTe HHAABHAYATbHbIe HOTPEUHOCTH CBOAATCS K MHUHHMyMYy R
pesyabTaT HOJYYaeTcsi BNOJIE YAOBIETBOPHTEbHBbIIL.

Onucanubiit MEKPOQOTOMETp JeTKO MOXeT GHITh COOpaH B /K0-
0ofi MHHeparpaguueckoil nagoparopii. OcoGendyio Nonb3y TaKoH
1pubOpP MOYKET NPUHECTH B NPAKTHKE yueOHLIX 3aHATHH DO MHUHE-
parpaduu.

[Tpoctoit mukpotoromerp ¢ kaMepoiit MpocTpaHlieBa MOAHO
YCTPOHTE, HE 33a4AJKHBAS ABYX PYAHBIX N0/IPA3aHHONHBIX MHKPO-
CKOTIOB ¢ nuKosiaMut. JUist 3TOl meu MOIKHO ROCIMOJNBL30BATHCS ABY-
Ms HPOCTHIME GuOJOTHUECKHMY MUKPOCKONaMy, cHabIuB HX Onak-
wnoMunatopamu,. [lose 3pennst MHKpockoma ¢ 3TaJOHHOH puia-
THHOH B 3TOM Clydae PEeKOMCHAyeTcd 3aTeMHATh NYTEeM H3MeHeHMs
HAKaJa JIaMIIOYKH, BRJIIOUUB B ceTh Hedoqpliolt peocrar. I[lkana
peocTaTta AOJMKHA ObITh TPEABApHTENbHO [1POTPAAYHPOBAHa, HTO
MOMKeT ObITh C/leaHO 10 MHHepaJaM-3TajJoHaM WX NyTeM GoJee
OYHOTO W3MEPEHUS ¢ NOMOUpID OOBEKTHBHOTO MHKpodhoTOMETPaA
¢ (POTO3JTEMEHTOM.

W. C. BoabiHCKUM 1T NPAGAHAKEHHOIO ONpeLeretns HoKa3a-
TeIn OTPaXKeHHs GbIO NPEINOKEHO ' BCIOMOraTelbHOE IIPHCIO-
cobsenne K MuHeparpa(uueckoMy MUKpockony — QoroMmerpuvie-
CKUIL OKYJISIP ¢ ONTHUECKHM KJIHITOM.

dror npubop npeAcrasaser coboil OOBUHLIH OKyAap, B 061aCThL
JiraparMsl KOTOPOTO BBOANTCS NMPO3PAUHbIA ONTHUECKAR KIHA —
IIACTHHKA C TPOrpPeccHBHO pospacTalouieli TIIOTHOCTLIO OKpac-
ku. Ilo paume nnacrnHKa pasgensiercs Ha  JABe  o0macTu:
4) ToJHON cBeronpoHuLaeMoct ¥ 6) TIporpeccHBHO yObIBatomed
CReTOHPOHHLAEMOCTH.

3atemusionias MIACTHHKA (KJHH) MOXeT ObiTh H3rOTOBJeHA
CAMOCTOATENIbHO (oTorpaduueckuM nyrem. Ias storo Qoromaa-
CTHHKA pa3MepoM 9X12 cM paspesaercs ajgmMasoM Ha  TOJOCKH
20 mMm wrpuioit. Kaxias nosocka NPHKpHIBAETCs BAONL HAnoAO-
BUHHY YePHOH OyMarod M noMeulacTes B KacceTy, Ha KPhIllKe KOTO-
poii HaHecedbl wyepes 0,5 ¢M jejieHHSA.

Kaccera ocpeliaercst paccesdHbiM CBETOM H KaX/Jaf MOJIOCKA
[UTACTHHKY TOCJACAOBATENbHO 3KCIOHHPYETCA TYyTEeM BhIIBHrAHUA
KPBIKHE epes 0,5 CM HA OAME ¥ TOT XKe IPOMEXKYTOK BpeMeHH
(I cex). B pesyabrate 10—15-KpaThoro OTKpLIBaHusA KacceTbl
HOCJIE MPOSIBJCHAST TOJyydeTcst miacTHika ¢ 10—15 noctenenuo
BO3PACTAIOIHMH TIO INIOTHOCTH MOTEMHENUs CTyneHbKaMH.

'HU. C. Boawnckufi., Onpenenenie PYAHHIX MHAHEPanOB NOA  MUKPO-
ckormom. T. I, Tocreomusnar, 1949,
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Ipanyuporiy naacTaBKY Jydiue BCEro BbIIONHWTL C HOMOLbKY
mugpogoromerpa M®-2. Cuavana rpaayupyem HaWy IJIACTHHKY B
OTHOCHTEJIbHBIX YHCJIAX IUKAJTel MHKPOQOTOMETpA.

USaTeM NEPEXONUM K IPAYHPOBKE €€ B MPOLEHTaX OTPaAXKATEb-
HOj CHOCOGHOCTH MHHEpaJIOB. [ljisi 5TOro miacTHHKa BABHTaeTcd B
(POTOMETPHUECKHH OKYJIAP, YCTAHOBJNEHHKI HA MHKpOCKOIE, po-
W3BOAUTCS KOMICHCANKSA APKOCTH KAKOTO-MGO PyAHOro MuHepana
(HaTpnumep, MIPUTa) CPABHHTEJBHO C HEPYUIbIM (xkBapuem).

Has BEJHUHHBI OTPAXKATENbHOH CNOCOGHOCTH PYRHOTO H He-
PYAHOTO MHHEPAJIOB, HOMEP KOMIIEHCHPYIOHICH NOJOCKH H BeJHUM -
HBl OTHOCHTEJILHOTO 3aTeMHEHHsl, H3MEpeHHble Ha MuKpodoToMeT-
P€, HETPYNAHO, MyTeM BLIYHCJIEHHS H3 NPONOPHMH, uafiTH 3HayeHHe

OTPAKATCLHOH CIOCOGHOCTH, KOMIEHCHPYEMO#l Kaz 10l MONOCKOI
TTACTHHKH.

3 Y - - o v
Puc. 18. Buenniull Bug GoroMeTPHIECKOro OKysapa ¢ 3aTeMusiomed TACTHHKOMN.

ABTOp HACTOSIIEro PYKOBOACTBA PEKOMeHAYeT MAPOH3BOAUTE
USMEPEHHE OTPAKATENLHON CHOCOGROCTH PYAHBIX MHUHEPANOB My-
TEM CPABHERHS 11X BCE BPEMSI C OJIRUM H TCMPKE 3Ta10HOM—Hepy/i-
HBIM MuHepasoM. Bce Hepyanme Munepajnl HMelor R=4-—6%,
B cpelheM okoso 5%. Hepynuuiii Murepas ycramasiuBaeTcs mof
HE3aTEeMHEHHON TOJIOBHHON TUIACTHHKH, PYAHBIY Xe—MOf CTyMeH-
YATOH €ro MKaJgaoilf. .

Buguras nnacruuky, Mbl KOMIencupyem SIPKOCTL PYAHOTO MM-
Hepala no spKOCTH HepyAHOro. TOuHOCTL onpenedeHds OTpayca-
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TeJbHOM CIIOCOGHOCTH HA OIHCAHHOM INpuUGope COCTABJSIET OKOJIO'
10% (OTHOCHTENbHBIX) .

Buemunuii By npubopa usobpaxken ua puc. 18.

Mono6ubiit mpudop GBI HPOBEPEH H UCIBLITAH aBTOPOM HACTOs-
1ero PyKOBOJACTBA H PEKOMEHAYETCs HM Kak NPOCTOC H YAOOHOe
upucnocobienne s H3MepeHusl rokasartesis OTPaXKeHHs PYAHbIX
MUHEpaJIoB. )

Bosblioe JOCTOMHCTBO 3TOTO INPHOOpa 3aKJI0UaeTcsl B TOM, UTO
Ol MOXeT OhITh MHpHCHOCOOMeH K JoGoMy Muueparpaduieckomy
MHKPOCKOITY.

YNPAXHEHMUSA
OsnaxoMJeHue ¢ TNOKasatenemM OTPaKEeHUs

Ias npakTuueckoll paboTul HYXKHO HMeTh Caeaylowui HaGop [0RUPOBAH-
HBIX NLIRGOB, CAYXKAIHX TAJAOHAMH OTpaxeHus !

Ipatupa . . . . . . .70% Bynamwkepur . . . . . 37%
Keneso . . . . . . . 64% Temarar . . . L. 2%
[Mapur . . . . . . . .53% Xpomumnugeaun .. . . . 14%
Tasewur . . . . . . .43% Keapt . . . . . . . . 4%

YxasaHHBIE MHHEPaAlb CHELYeT NPOCMOTPETh NOJA MHKPOCKONOM € O0beK-
THROM 9X (Ne 3) npu ommuX M TeX JKe YCJOBHSAX OCBEHICHHSI W 3anOMHUTHL pas-
JMude HX NOKasaTellefl OTpameHus U0 crenedd sipkoctd. [lyreM cpaBuenns ¢
MHIEPAJAMH-3TaJIOHAMH PEKOMEHJYETCS OUCHATL OTpaxenue psiaa pacnpocrpa-
HEHHBIX MHHepasioB (apCeHOMHPHTA, XaJbKONMMPHTA, TEHHAHTHTa, MAarHCTHTA,
cpaneputa u np.). CpaBHeHHe oueHb YNOGHO MPOM3BOAMTH HA JABYX MHKPOCKO-
nax, coeiuHeHHbix Kamepofi HuocrpaHiesa; 3a HeHMeHHEM KaMephl MOXKHO MN0JIb-
30BaThCsi M OAHMM MukpockonoM. [Lafi sToro Hy»KHO CMOHTHPOBATH Ha ORHOM
cTekae PSAOM ABA NOJHPOBAHHBIX LLIK(A: ONMH € MHHEPAJOM-3TAJNOHOM, APY-
rofi — ¢ uCnmTyeMblM MiHepadoM. O0e nmOAHPOBaHHbIE NOBEPXHOCTH JOJIKHBI
HaxXOAHTLCA HA ONHOM ypoBHe. PaccMarpuBaeMbie 10J MHKPOCKONOM YUYacTKH
Ha KawaoM munde ciepyer 06BeCTH Kpacnoff tyuisio. Ilonbaysich TakKUM KOM-
GUHMPOBAHHLIM TIPENapaToM, MOXKHO OBCTPO MEHATb B I0JE 3pEHHsT MHKDOCKO-
[a TO HCHbLITYEMBbl MHHEPaJ, TO MHAHEPasi-3TaJOH H CPABHHBATbL WX TOKA3ATE/b
OTpaxKeHus.

PekoMenayercss NPOBECTH HAGJIOJSHHE M3MEHEHHsI OTPAKATCIbHON Crocol-
HOUTH MUHEPANOB [IPH NOTPYIKEHHH HX B KeapoBOe Maclo Ha cdajepure H Xpo-
MHTe IpH CyXxoM obbekTdBe 9X (Ne 3) M 1pm HMMepcHOHHOM ofBberTHRe 123

(8 MM).
Hsmepenne NoKasartenss OTPAKERHS C NOMOLILI0 MHKDOHOTOMETDA

Crnenyer cofpatb npuGop W NPOM3BECTH €TO NEPBOHAYANBHYIO VCTAHOBKY.
Jlunanl 06HEKTHBOB ¥ MPU3MbI MPUOOPA NOMKHBEL GbiTh YHCTbiMH. HYXHO RO-
6MTbCA PABHOM OCBRIEHHOCTH ABYX MNOJOBMHOK NOJA 3penust B npubope, Aas
yero nepBOHavYaJbHO Ha KaXaoM H3 MHKPOCKOIOB cJielyeT NpoOH3BECTH nabJo-
[eHde 33 OAHUM H TeM e MHHepaJOM. 3aTeM Ha ONHOM H3 MHKDOCKONOB HYX-
HO YCTAHOBUThL STAJNOHHYIO NAATHHY, 8 HA APYroM HCOHITYeMBld MuAepan. Ily-
TeM BpalleHHN HUKO/S-AHAMIM3ATOPA Kafi MAATMHOA ? HYXHO NONYYHTL ONHHA-

! B yue6soM HaGope momemats cepeGpo (R = 95%) u mems (R = 85%)
He MMEeT CMBIC/IA, TAaK KaK OHM GbICTPO OKHCJSIOTCS U TYCKHEIOT H, KDOME TOTO,
MHIEPAJIb ¢ TAKHM BBICOKHM OTPaKeHHeM KpaHHe pefxH. :

2 Ecan oTpaxkeHue Muuepasa Bole miatuunt (R>70%), rtoraa caeayer
BPALIATE WHKOTb Waj MHHEPAJIOM AJf 3aTEMHEHHS ero, TaKue cydan Kpaihe

penxy
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Koa)éw OCBELIEHHOCTb  (PKOCTb) [JBYX CMEIKHBIX IOJOBHHOK 110JIst 3peHHus
npubopa. [ins onpelenenuss yraa noBOpoTa HHKONA HEOGXOAHMO cleiaTh He
Meliee NATH OTCYETOB H R3fTh M3 WUX cpelnee. Mckombiii nokasatens orpaxe-
HHS ollépeuemercsi N0 yrny BpalUeHusi HUKOJNsSL ¢ NOMOLIbIO AHAadparMsl (cM.
g;;énur) WM BLUHCHeHreM no (opmyse. Haunmnalomum pekomenayercs npo-
b H3MEDEHHST HA H3OTPOMHBIX PYAHLIX MHUHEPanax: MHPH

TeHHaHTHTe, cdanepure u ap. P . pite, raseuure,

Eme B MuHeparpaguyeckofi 1a6opaTopu HMeetcs (GOTOMeTpHIecKHH OKY-
AP, TO JKENATENbHO NPOHIBECTH H3MEPEHHE OTPaKATENLHOH CMOCOGHOCTH He-

KOTOPLIX PYAHBIX MHHEDANOB ¢ 9THM NPUOGOPOM, I
03HAaKOMUBIIHUC -
eM Tpubopa Ha cTp. 63, ’ b ¢ omnca

O3sunakomieHue ¢ ABYOTpaXKeHHEM

Hsyuenne asyorpamenns, HAa3HBAEMOro TaKKe OTPaXKATEJIbHBIM [1OXPO-
HEMOM, TIDOHM3BOAUTCA NOX MHKPOCKONOM B MOJspH3OBaHHOM cpete. Habaione-
HHSL B 9TOM Clyvae NPOMBOASTCA TOABKO UPH ONHOM HUKO.Ie-NOJspH3aTOpe
Ocpelnenne JOMKHO GhiTh JOCTATOYHO CHABHOE K POBHOe. P

SIBnenne MBYyOTPaKenusi 3aKAIOUAETCS B TOM, YTO AHU3OTPONIHKIA Munepan
ApH OIHOM HHKOME NDH BpAUICHHY CTONHKA MHKPOCKONA NOCAENOBATENbHO
yepes 90° Mensier CBOH user WM SPKOCTh, JIByoTpameune 6GoJee OTYETAMBO
BBICTYNaer B Macje IPH ynoTpebIeHHH HMMEPCHOHHLIX OGBHEKTHBOB.

PeroMeniyerca nosnakoMutscst 1o Tabaumam (raasa XII) u no onwuca-
HHIO MHHepanoB (rmaBa XIV) ¢ MHHEDaJaMH, HMEIOLIHMH O4Y€Hb BLICOKOE, Bpi-
coxoe, cmafoe U oueHb cnaboe pByorpaxenHe. ITocse sToro crenyer npoéecm
HaGNofeHKe ABYOTPAXKEHHsS] NMOI MUKPOCKONOM Y CJACKYIOLIHX MHHepasoB: M o-
AHGAEHHTA, KOTODHIH B ORHOM NOTOMeHHH Oenbiil B nMeer Ko = 31 0/' as
ApyroM — ceposato-Genbiii 1 umeer Re=18%;KkoBenJuH a, KOTopuf?,B oa-
HOM HONOXKEHHH TEMHOCHHUM, a B fipyroM GJeRHOronyGoi (C MacasHol aMmep-
CHEH LIBET KOBEJIIKHA MeHsieTcs H COOTBETCTBEHHO Gyner nypnypuo-xpacubiﬁ u
3eJIeHOBATO-6ebll); PACCMATPHBATE KOBeIHH CJeIYer npH CHJILHOM yBeHYe-
HHH — 06beKtHBol 20X man Ne 5, npukpmiBasi AHa(parMy HOS 3peHus (Tak
KaK OObYHO OH ObIBAeT oueHb MEJIKO3epPHUCTHIH); aH TUMOHHT a KOTOPHIK
H3MEHSETCsT B LBETE€ OT Geqoro A0 Ceporo; HY Ke JIKH a, HSMeHHIOL’ILeI‘O uset
OT XKeJITOBATOTO A0 PO30OBOTO.

. Tlonesno Takie 03HaKOMHTBCS ¢ ABYOTPaXKeHHEM Y KHHOBADH, NHPPOTHHA
PETHTA M HJIbMEHHTE, KOTOpOE BhIPAWeHo CRabo H SaMETHTh ©ro  ROBOJXLNO
Zgygﬂo; HabJIoLeHHEe B 3ToM CJydae cjlefyeT TPOW3BOIHTH C MaCJsgHOR HMMep-
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IrJ1IABA VI

LBET PYAHBIX MUHEPAJIOB
1. OCHOBHBIE MOHATHUSA

Liper aBnsieTcst BaXKHBIM NPU3HAKOM JUISl AUATHOCTHKH PYAHBIX
MmuHnepanos. Ilo npery B mepsyio ouepenb pasiuvaloT B PYAHOM
MHKDOCKOTIe MHHepasbl MeXAy CoO0H, MHOTHE H3 HHX onpejess-
10T NI0 3TOMY NPU3HAKY «HA IaMATHY,

Llger pynubix MUHEDAJIOR BCEr/A ONPENENSeTCS IPK OCBEICHUHN
HX uepes onax-uimomunaTop. Liser Munepana B 6esioM namamleM
CBETE 32BHCHT OT XapaKTepa AUCHEPCHH OTPaXKATENLHOH CHOCOGHO-
CTH, T. €. H3MEHEHHs OTPAXKATeJbHOI COCOGHOCTH MPH H3MEHEHUH
JUIHHBL BOJIHBI Najaiomero ceeta. Ha puc. 19 nanm Kpusble AHC-
NEPCHH JUIS TIHPUTA U TaJIeHHTA.

R
0.600

. y
0.500 I~
0400 }—- / a

0.300

400 450 500 550 600 650
guoan. Ccure. Jen. Hees. 2R ;guszcw_hﬂ ¢
Puc. 19. KpuBble AHCIEPCHH OTPAXKATEILHON ClIocOOHOCTH I IHPHTA

- H TajieHHTa.

KpuBasi nucnepcnu JJsi NHPUTA 1TOKA3bIBAeT, UTo HamGOJbLIeR
OTpaxaTeJbHOH CocOGHOCTHIO DUPHT OOJaRaeT g XKeJTo-OpaH-
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JKEBBHIX JIyueH, a ero oTpa)kaTellbHas ClIOCOBHOCTE A (HHONETORBX
ayyel pesko nouuxkaercs. Ilosromy mpu ocseillenun nupura Ge-
JbIM CBeTOM OyJIyT BHAHBI OTPaXEHHBIE OT HEro raasHbiM obpa-
30M JKeJaTsle Jyud — IIBeT mHupHTa Syuer xestelll, Kpusas nucnep-
CHH 1751 TAJICHHTA NOKA3LIBAET, YTO IIOBLILEHHONH OTPa)KaTeJabHoU
CNOCOOHOCTBIO rajieHuT objanaerT B (UOMETOBBIX H CHUHHX Jyyax,
KOTOpBblE MaJIO UYBCTBUTJIBbHEL s Taasa. [1o3ToMy Lser rajeHu-
Ta B 6ejoM creTe Oyner GenbiM, GeCLiBETHBIM.

B ofueM npsera pymHbIX MHHePAsoB, HaGJIONaeMele B OTpa-
KeHHOM cBeTe, — Ojie[lHble, CO cNabbiMU OTTEHKAMH, I UX OMNpeje-
JiexHde NPeACTABAACT 3HAYHTENDHBIE TPYIHOCTH.

Touto nasBaTb OTTEHOK uUBETa PyAHOr0 MHHEpaaa I[OYTH He-
BO3MOXKHO. DTUM OGLACHAETCS TOT PAKT, UTO B PA3/IUUHBIX ONpese-
JAUTENSX OTTEHOK IlBeTa ONHOTO M TOMO e MHHepasa 1aercsl pas-
JIHYHO.

Baxno 3anOMHHTb He Ha3BaHHE LiEeTa MHHEPANa, KaKk OHO MpPH-
B@JIEHO B TOM WJIM HHOM DPYKOBOJCTBE, & TOJNYYUThL NIPH PaccMoTpe-
HHY MHHEpaJa MNOA MHKPOCKOIIOM H3BeCTHOe 3pUTeIbHOE Breyarie-
HHE OT €ro LBeTa W COXPAHHUTh €ro B CBOeH MaMsATH. Yualiuics
JHOJ/DKEH XOpOUo 3HATh (3amedaTseTh B MaMsTH) LBeTA «IHPUTO-
BBIIY, «XaJbKOMHPHTOBBIRY, «BOPHUTOBLIHY, «IITUPPOTHHOBLIE» H JIp.
H yMeTb OBICTPO IO lBeTy y3HABATb 3TH OGBIYHLIE MHHEpPAILI [IO]
MHMKDPOCKONOM B OTPaXKEeHHOM CBeTe.

2. YCJAOBUS, BAUSIOIINE HA BOCIPUSITUE 1LBETA
PYJLHBIX MHHEPAJIOB

LiBeTa pynHBIX MHHEPAJOB MOTYT Ka3aTbCsi PA3JAMUHBIMH OT
psila yCroBHii.

HWcrounuk ceera. 1lper pyiubix MUHepasoB TOJ MUKPOCKOIIOM
3aBHCHT OT HCTOUHHUKA cBera. Tax, HanpuMep, OpH AHEBHOM €CTecT-
BEHHOM OCBenleHHH 3aMeTeH Fosly6oBaTHIA OTTEHOK, a npu caaboM
HaKaJe 3JIeKTPOoJIaMnbl npeoGagaer KeJThllt OTTeHOK. IlosTomy
paGora ¢ MuHeparpadHYecKUM MHKDOCKOIIOM JOAXKHA IPOTEKATh
IpH ONIHOM M TOM 2Ke OCRelleHUH. [Ipi 3TOM MOYKHO [0J530BATh-
¢t OObIYHON IONyBarTHOH 2aexTpotamnof B 50—70 pr, obasa-
TebHO OrPaXACHHOH 3KPAaHOM (MOMXKHO TMPUMEHATh KapTOHHBIMN
3XKPaH C KPYIJbIM OTBEPCTHEM B LEHTPE, MPUKPBITHIM MAaTOBRBIM
CTeKJBIUKOM) - CBET OT JaMibl JOJXeH WATH TOJNbKO B OTBEpCTHE
onak-H/INHOMUHATOPA, He Nazatb cOOKy Ha TOJHPOBAHHBIH i
H He CBETHTD B I1a3a Habmolarens.

Caenyer orMeTHTD, 4TO GOKOBOH JHEBHOH CBET BHI3LIBAET MOAB-
JeHHe CHHUX pedIeKCoB, KOTOPBIe MO HEOMbITHOCTA HHOTAA IPHHH-
MalOT 34 IBET CHHero MHHepasa (KOBeJJIHH).

Crenens nosuporanHocTH PyIHBIX MHUHepanos. UeM copepinen-
®ee NOTHPOBAHAASN NOBEPXHOCTL PYAHBIX MHHEPAJOB, TEM HBET HX
emeraee. Tax, HanpuMep, cia6o MOAUPOBAHHBIA MeAHLI G1eck uMe-
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er rony0oBaTblil LBeT, KOTOPHLIH IIPH XOpolleil MOMHPOBKE Mepexo-
AuT B noutd Gesbill. 1luHKOBas oGMaHKa B ILIOXO HOJIMPOBAHHBIX
urdax pMeer TEMHOCEPHIA IBET, HEMHOTHM OTJHYAOWUHCA OT
IBeTa KBapIla, B XOPOLIO MOJHPORAHHBIX — CBETJIOr0Ny6oBaTO-Ce-
poiii. Tak Kax MHOTHe PyAHbLIe MHHepaJbl ObICTPO OKHC/AfMIOTCA H
TYCKHEIOT Ha BO3JyXe U LBET UX H3MeHsAeTca (HanpuMep, CaMOpPOJ-
Vol MenH, Xa/bKonuputa, GOPHUTA, TajJeHUTA U Jp.), [OJHPOBAH-
uble umndH BpeMs OT BPEMEHH HeOGXOAMMO MOMAMIOJHDPORLI-
BaTh.

Oxpyxende uccAeLyeMOro MMHepaJja APYrAMH HBETHBIMM MH-
Hepanamu, CyxAeHEE 0 UBETE MEHEpAJIA 32BHCHT OT OKPYKAIOWETO
s10T MHHepan (ora. Tak, Hanpumep, chanepur cpend TEMHOIO B
OTpaXKeHHOM CBeTe KBaplla KaxeTcs ceryocepbiM. Tor ke cdade-
pHT B OKpyxeHuu Oesloro rajeHuTa OyleT 3aMeTHO TeMHee. Xpo-
MHUT Cpeid TEMHOIO CEepPHEeHTHHA KaXXeTCsl CBeTVIOCEePhIM, HO
psiaoM C spkofi Gesofl MJIATHHOM XPOMHT BBIIVIAJHT COBCEM TeM-
HbIM. MarHeTuT OIUH KaXKeTCA CEPBHIM, & eCJ B HEM BKJIIOYEHH
GeJsple MONOCKM reMaTHTa, OH NpHOOpeTaer 3aMerHblil KpacHOBa-
THIH OTTEHOK.

XuMuueckui coctas MuHepaaoB. MHOrHe MuHepasbl HE HMEIOT
TMOCTOSIHHOH XUMHYECKOH (POpMYJH., DTO OCOGEHHO OTHOCHTCH K
M30MOP(HLIM COeIHHEHUSM, KakK, Hanpumep, GJeKabie Pyiibl, 30J0-
TC H Ap. lIBer TakuMx MHHepaJOB, eCTeCTBEHHO, GYIeT HECKOJBHKO
BapbUPORATD.

Ycaosusi HaGawofeHvs MNof MukpockornioM. [Iser Munepamos
oM MUKPOCKONOM NIpd CyXo# (BO3AyIIHON) CHCTeMe H NPK MMMep-
CHOHHOH (MacJasiHOHN) cucreMe O6LeKTHBOB pasiuued. OTTeHKH
1IBETA MHHEDAJOB 3HAUHTENbHO Jierde HaOMIONAaTh ¢ MacJoM, Tak
KakK B 3TOM C/Jyu4ae OHH BRICTYNalOT pesde. Tax, Hanmpumep, ¢ Mac-
JIAHOH UMMepcHell JIerko OTIMUUTE MarHeTHT OT WibMeHHTa (PO30-
BBl OTTEHOK y MAar#eTuTa W KpacHoBaTto-Oypolii — Yy HJIbMEHUTA)
H 00a 5TH MHHepaJia ~- OT cepo-6ejloro reMaTHTa.

OnpeneseHye 1BeTa MHHEPANOB yCIOXKHACTCH SIBJEHHEM CHJb-
HOro JIByOTpaxKeHHsi (MJIeOXpoH3Ma), KOTOPoe CBOHCTBEHHO HEKO-
TOPBIM MHHEpPaJsaM.

3. METOIbI ONMPEREJNEHUY LIBETA
PYAHDBIX MHUHEPAJIOB

CpasHeHHe C 3TAJIOHHBIM T[AJERUTOM H APYTHMH MHHEPATAMH.
TajeHuT, UMeIOLINA JOBOJBHO UYMCTHIA OeNbIf LBeT, 4aCTO MpHUMe-
HAETCH KaK 3TAJIOH /A CpaBHeHHs. /s 3TOro moji MUKPOCKONOM
HAaXONAT JBa CONPUKACAIOLUMXCA MHUHEpPana, H3 KOTOPLIX OJUH
JOJIIKeH ObITh HCIBITYeMbIM MHHEPAJIOM, a APYrofi — rajeHuToM.
Ecau takyio napy B nonHpoBaHHOM wTH(e OOHAPYKUTH HE yIaeT-
¢s1, JesaloT ABOUHON MOJIMPOBAHHBIH IIH( U3 HCIBITYEMOT'O MUHe-
paJjla M rajeHura, NPHOMIHGOBLIBAY WX TaK, YTOGH OHH COMKHY-

auce, Tlocse 3TOro HX MOHTUPYIOT BMECTE HA OJJHOM CTEKJIbLIKE H
paccMaTpHBAIOT MOJ MHKPOCKOIIOM.

Conocras/eHye 1BeTa MHHepaJa C TajJeHHTOM HauGosee yno6-
1O HaOMIOAATh B CpaBHUTENbHON KaMepe lHocTpaHueBa, HasbBae-
MOff TakXe CpaBHHTeJNbHBIM OKyJsApoM. IlocienHuil mpeacrasiser
co6oli KoJsieHuaTylo TPYOKY € YeTBIpbMsl NPSAMOYroAbHBIMH IpH3Ma-
MH H OJHHM OKyJspoMm (puc, 20). IlenTpasbHble NPH3Mbl MOXKHO

—_— g e e
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Puc. 20. CpasnutesbHast KaMepa MHocTpaHueBa, cayxamas AJIS OUEHKH LBETa
WJIH OTpPaXeHUsl MHHepanoB. BBepxy — npojonasHblil paspes npuGopa, BHU3Y —
pacnoJioxkeHHe npusMel B miane. (Cxema).

nepelBUrath NP MOMOLIM PLIYaXKKa, HAXOAAIIErOCA CHU3Y IMpPH-
6opa, 6Jjarofapsi ueMy BO3MOXKHO pacCMaTpHBaTb NOJHOE II0Je
3peHus KaKoro-su6o OJHOTO MHKPOCKONA B OTAedbHOCTH. OKy.isip
B 3TOM NPHOOpEe MOMKHO NPHMEHATH JAO00H CUJBl, HO HYKHO YUH-
THIBaTb, UTO HPHU NepeMeHe OKyJaspOoB IpoH3ofifer ciasur uzobpa-
XeHHss M TotpebGyeTcsl cHOBa HaBoika Ha ¢okyc. Kamepa nane-
Baerca Ha JBa OJMHAKOBBIX MHKpPOCKONa (C OIMHAKOBLIMH
06BEKTHBAMH) BMECTO HX OKyJsipos. Ocpelllelle MHKPOCKOIIOB
JOJKHO OBITh BIIOJIHE OJHOpoAHLIM. Ha cronnke ofHOro U3 MHKpO-
CKOTIOB TIOMEINAETC HONHUPOBAHHBIH UM € HCHBITYEMBIM MUHE-
pajoM, a Ha ADYroM — STAJOHHBLI TaJeHur. B oKyJspe cpaBHU- .
TeNbHON KaMephl CBOAATCS H300paKeuuss OT ABYX MHKPOCKOIMOB.
Onna NoJIOBHHA I10Ji1 3peHHs1 OyJleT 3aHATa HCIBITYyeMbIM MuHe-
paJsoM, a Apyras — raneHuToM. CpaBHeHHe HX IBETOB IPOM3BO-
JHTh OYeHb YAOOHO.

C 1moMolUbIO ONUCAHHOrO NpuGopa MOMKHO NPOU3BOLUTHL TaKkKe
COIIOCTaB/CHHE I[BETa HEU3BECTHOIO ONpelessieMOro MuHepasaa ¢
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I(BETAMH MHHEpPaJOB-3TATOHOB. CpaBHHUTENBHBI OKYJsp  MOXET
GbLITh HCIOJNB30BaH TaKKe U JJS onpeleseHHs MNOKaszaTess OTpa-
MeHHus PYAHBIX MHHepaJos (CM. raaBy V).

3asonom «[Tporpecc» B JleHuHrpame BHIIYHIEH CPABHUTEIbHDIHA
mukpockorr MUC-10, npenHasHaueHnslll A8 KPHMHHOJIOTMYECKHX
uccaegosanufi. Ho 3101 MUKPOCKON MOXKeT GBITH YCTEHIHO NpHMe-
HeH AJf UCCNAEeJOBAHUS PYA K4K B OTPAaXKEHHOM, TaK H B IPOXOIA-
leM CBeTe.

Puc. 21. Muxpockon mms cpassenns MUC-10 sasoma «ITporpeccs
0,17 HaTypa/JbHOH BeJHUYHHHIL. .

Has ucrionibzopanus MUKpockorra MUC-10 B npakTuke MuHe-
parpadun caefyer BHIBEPHYTb H3 Hero OOBEKTUBLL H BMECTO HHX
NOCTaBHTb OMAK-H/NIOMHHATOPH (MOXKHO mHpoctbie tHna OM-1).
OO6beKTHB, KaK M BCerna, BBEPTHIBAETCH B HMJKHIOI YacTh ONAKa.

Hlanee, BeIpaBHHMBAETCA CBET B O0GOMX MHKPOCKONAX H TPOH3-
BOJUTCSl CPaBHEHHE MMHEPAJIOB OGBIYHBIM MYTEM.

Muxkpockon cHabXXeH BBICOKOKAQUECTBEHHOH ONTHKOH M OYeHb
yroben B pabore. 4
. CxemaTnueckoe H300PaKEHHE CPABHHTEJLHOTO MMKDPOCKONA
MUC-10 npencrasneno Ha puc. 21,

CpasHeHne c cepeOpSIHBIM (MM NJAATHHOBBLIM) 3ePKAJIBLEM.
Arot mMeTon Oul npesnoxen Ban-nep-Bunom. Ha nokposnoe crex-
JIBIIKO HAHOCSAT TOHKUE CJIOH cepebOpa (mosyuaercst 3epkasblie).
YroGhl cepefpo He TYCKHEJIO OT OKHUCJCHHS, €ro CMa3bBaloT Ka-
HajckuM GasnbzamoM. OcTpoll HrJolf nenatoT B cepeBpsHOM Cioe
OTBEPCTHSI, KJAAAYT 3epKaJble cepeGpsiHbIM CJIOeM BHH3 Ha IOJH-
"POBaHHDIA IVIHQ, H uepe3 3TH OTBEPCTHSA PACCMATPHBAIOT B MHKPO-
CKOIl onpene/sieMble MUHEPAJb, CpaBHUBAS WX LBeTa C GesbiM
UBETOM OKPYKalowWlero MHHepaJnl cepebpa. OTBEpCTHS MOMXKHO
caesgaTh OYeHb MAJIEHBKHMH, YTO JACT BO3MOXKHOCTh PacCMaTpH-
BaTb Jlaxe 060CoGJ/IeHHbIE, O4eHb HeGOUIbLIxE 3epHa.

uHeﬂOETaTOK STOTO MeTOJa 3aKJIOUaeTCss B TOM, 4YTO cepebpsi-
HLIH CJIOH OKHCJISIETCSI, 3€PKAJIbIe TYCKHEeT W I[IBET €ro MeHsSeTcs.
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ABTOpPOM HacTOsIEro PYKOBOJACTBA 3TOT METOJ HECKOJbKO H3Me-
HeH. BMmecTo cepeGpsaHOro 3epkajblia OH peKOMEHJyeT yrnoTped-
JISITh TOHKYIO IJIATHHOBYIO MJIACTHHKY, BEPXHSAS MOBEPXHOCTb KOTO-
poli ornosinpoBana. 1lper nyiatHubl Oe/Ibl H MOCTOSHHBIH, TaK KaK
[JIATHHA He OKHCJSeTcs.

B oflieM MeTOn CpaBHEHHS LiBeTa MHHEPaJoOB C 3epKalblieM
fABJseTcss HauboJce MPOCTHIM H IOITOMY YacTO MPHMEHSETCA B
npakTHKe MUHeparpaQpuuecKix HCCJICHAOBAHHI.

-

YNIPA)KHEHHUA

O3HaKOMJIEHHE C 9TANOHHOH KoJjaeKnueR

O3HaKOMJIGHHE C UBETAMH PYHHBIX MHHEDAJOB PEeKOMeHIyeTcsl HadyaTh C
NIPOCMOTPA TIOA MHKPOCKONOM Habopa TOJHPOBAHHLIX MIKMGOB CASAYIOWIMX MH-
HEPAJIOB, IBASKIOINXCS STAJOHAMH OCHOBHBIX LBETOB!

1) ranenur — Genoro;

2) TerpasApHT (TEHHAHTHT) — CEPOBaTO-6GeJIoro;

3) cdanepur — ceporo;

4) KBapu — TEMHOCEpOTO;

5) IHPHT — CBETIOKENTOTrO;

6) XaJBKONHPHUT — XKENTOTO;

7) nHPPOTHH — KPEMOBOTO;

8) GOpHUT — PO30OBOIO;

9) KOBEMJIHH — CHHEro.

I'napHble uBeTa cliefyeT 3alOMHHTb

Kaxapit nonupoBanubil 1udg nepex npocMOTPOM NPOTHPaercs CYKOHKoH
Wiy samured.

Conocraeienne lBeTa MHHEpAJoOB

PekomeHnyeTcss mo MUKpockonoM npu ofbekruse 9X (Ne 3) u npe Tya-
TeJbHO YCTAHOBJIEHHOM OMakK-WLIIOMHHATOpE MPOCAefUTh H DPa3iuuHTh [0 1Be-
Ty CleyiollHe acCOLHAlNH MHHEPaJoB: .

1) ranenur u Oiexnas pyaa;

2) cdhanepur u Oneknas pyaa;

3) AHpUT H apceHONmHUpHT;

4) NUpPOTHH U NEHTJIAHMHMT;

5) Mmaruetur u chanepur;

6) MarHeTHT H XPOMHT.

VioButh oTTEHKH 1BeTa ciab0 W HESCHO OKPAUIEHHBIX MHHEPaJloB DEKo-
MeHyeTcA MyTeM CPaBHeHns uX B KaMepe luocTpanueBa ¢ GefibiM TaJEHHTOM.
DTO HYXKHO CHeNaTh IJs CAELYIOUIHX MHHEPaloB: MapKasuTa, NeHTIAHAHTA,
Ko6anbTHHA, MalaxnuTa, KHHOBAPH, KYNpHTa, OyJaHKepHTa, CTaHHUHA,

[Tps BHINOMHEHHH 3TOrO yPa)KHEHHS CJedYeT MOJb30BATHCS CNPABOUHBIMHU
tabnaiuaMu IBeTa WM OMHMCAHMSIMU MHUHepanoB u QHKCHPOBATH pe3yJbTAThi
Habawgenust B pabouyw terpalb. .

TpuMeHeHne cepeGPSIHOTO MM MAATHHOBOTO 3€pKaabila

CyxneHne o 1BeTe NOBOJLHO OTHOCHTENBHO. IIPaBMJIBHYIO OIEHKY LBera
MOXHO ClIeJlaTh JIHUIb MPH PacCMOTPEHHH MHHEPaJOB NOA MHKPOCKONOM Ha
ORHOM H TOM e cTaupaptHoM (one. TakoBniM sBiaserca Gesnoe cepeGpsiHoe
WAH NJAaTHHOBOE 3epKasblie. OcO6eHHO BaXHO NPHMEHEHHE 3epKaJbla g rpyi-
B 1360 OKPalleHHRIX MHHEPaJoB.
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Haxonar nosx MKKPOCKONOM, [OCTA4BJIEHHEIM BEPTHKAJLHO, IPH OODEKTHRE
9X (Ne 3) mam 3,7% (Ne 1) uccrenyemuift munepan. Haknagusawor Ha NOAUPO-
BaHHBLIA UIHG 3epKanble ¥ OCTOPOMKHO CNUUKOH LONOABHIaloT ero K paccMar-
PHBAaEMOMY MOJX MHKPOCKONOM yuacTky. Jlanee MOXKHO MmOCTYNHTb ABOAKO: MIH
NPHKPHTbL 3ePKaJIbLEM TIOJNOBHHY MOAS 3PEHHA MHKPOCKOMA, YTO PEKOMEHAYeTCH
NpH KPYNHO3EPHUCTOH PYNE, WM 3aKPhITh NOJe 3PeHHsa eIMKOM H paccMar-
PHBATL 3€PHBINIKO YEPEe3 OTBEpPCTHe M 3epKaible. Touno B (oOKyce 3epKaibue H
MHHEpaJ ONHOBPEMEHHO HAXOAMTBCS He GYAyT, NOITOMY [pH NPOCMOTPE MpH-
XGLHTC NONEPEeMEeHHO HABOAWTb Ha (POKYC MHKPOMETPEHHbIM BHHTOM HJAH T0,
Hau Apyroe. PekoMeHayeTcs NPOCMOTPETh IIONEDEMEHHO 6e3 3epKanba H ¢
3epKaNblleM CleqyoUHe MUHepPaJb:

1) Gaexnyio pyay (TeHHaHTHT H TETPa’APHT);

2) UHHKOBYIO O6MaHKY;

3) XpoMuT (XpOMIIMMHENHA);

4) ko6GanhTun;

5) kynput;

6) mepyanuit Munepan (xBapu, xapGomar).

I'JIABA vII

BHYTPEHHWE PE®JIEKCDbI
1. OCHOBHBLIE NMOHATHA

[po3pautible K MOJMYIPO3pauHble MHHEPaJbl IPH HAGTIOKeHUH
HX MOJ MHKDPOCKOIOM B OTPa{€HHOM CBET€ YaCTO HMEIT LBET,
KOTOPBHIM OHH TPOCBEYHBAIOT B TOHKHX IJIACTHHKAX HJH OCKOJ-
KaXx. JTo siBlenue, o00yCJOBJACHHOE IPOHUKHOBeHHEM Ha HeKOTO-
pyio rayOHHY Iaflalolilero Ha MHHepaJs CBeTa M OTpaXKeHHeM ero
OT BHYTPeHHHX uacTeil MHHepaJja, HA3bIBAETCs1 BHYTPEHHHM pe-
haercoM,

Crenenp 0pO3PAYHOCTH PYAHBIX MHHEPAJOB HAXOMHTCS B 00-
DATHOH 3aBHCHMOCTH OT INorjollleHusi (abcopbuuu) ceera, a cjae-
/10BaTeIbHO, H OT OTPaXKaTeJbHOH CnocoOHOCTH. MuHepasnl ¢ BhI-
COKHM ToKasateneM ortpaxenns (R>40%), kak npasuio, He
UMEIOT BHYTpeHHHX pedJIeKCOB; MHHEpaJbl C YMEPEHHBIM [OKa3a-
resieM orpaxenus (R =20—40%) wuwacro umeoT BHyTpeHHUE
pedJexcnl; MHHepaJnl C HHU3KUM TOKasarejeM OTpaKeHHus
(R<(20%) mouru Bce 06MaAAIOT CHIBHBIMYE BHYTPEHHHMH peduiek-
camH.

BryTtpenuue peuieKchl BLI3LIBAIOTCS TPELIMHAMH CHaHHOCTH,
BEIGOMHKaMH, SIMKaMi M BKJIIOUeHHsiMH B MuHepase. OHH BHICTY-
NaloT TAKXe Ha rpaHuuax seped. s CHJIBHO ABYNPENOMJISIOLUIAX
MUHEepaJIOB BHyTpeHHHe pedJieKChl W HX PAHHLbLI KaXyTcs CIBOEH-
HbIMH (HaIpuMep, Y CHIEPHTA).

Buyrpennue peduexcnl pefro uabaiofaoTcs no Beefl mobepx-
HOCTH MHHepaJa, BULAMMOIO IOJ MHKPOCKOIOM; OHH OCBIYHO Bbi-
CTYHAIOT B BHJe OTAENbHBIX IISITHBINEK HJAM Haxe Towek. Unren-
CHBHOCTb IIB€TA BHYTPEHHHX DeieKCOB B pa3jIMUHBIX YyuacTKax
MUHEpaJa Hiu MHHEPAJbHOTO arperaTd oOBIYHO He OJHHAKOBA, YTO
00BACHACTCH PA3/IHYHLIMU YCJAOBHSIMH OCBCIUCHUR.

Jais [uardoCTHKH MUHEPAJIOB HMeeT TaKoe XKe 3HauyeHHe, Kak
H IBeT BHYTPeHHHX pedJIeKCOB, 1BeT MopoIIKa MuHepasa.

Lo nMarHOCTHKM NPO3pavyHBIX HJH IOJYIPO3PAaYHbIX MHHEpa-
J0B LBET BHYTPEHHHX pedIeKCOB SABJSIETCS OYE€Hb BAXKHLIM.
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2. YCJAOBUA HABJIIOOEHUSA UIBETA BHYTPEHHUX
PE®JIEKCOB U LUIBETA NMOPOIUKA

O6b1uno BHYTpeHHHe peduiieKehl HAGMIONAIOTCS IPH KOCOM CBe-
Te. Jas sroro Tpefyercss 3aKphITh KapTOHKOH OTBepcTHE OMak-
HUIIOMHHATOpPA M HANPABUTL HA IOJHPOBAHHBIN mWangd c6oKy CBeT
OT 3sieKTpoiaMiibl. Pediexcn OyayT Godee Pe3KUMH, eC/IH NPUIMY
OIAK-HLTIOMMHATOPA 3aMCHHTH CTeKJISHHOH miactuukoll. Habumo-
IeHHe BHYTPEHHUX pedJieKCoB OGHYHO IPOH3BOAUTCSA NpPH OOGBbeK-
tuBe 9X (Ne3). Ceer npu 3TOM H0JKeH ObITb CUIBHBEIM. JlJis1 5TOR
uesu yao0HbI ONHCAHHBIE Bbille OCBReTHTeJH (puc. 7). B cayuae
paboThl C OCBETUTEJNAMHU, HAIIYXO MPUKPEMJIEHHBIME K ONaK-H/LII0-
MHHATOPY, HEOGXOIHMO BLIHYTH JAMIOUKY H3 OCBETHTEN H OCBe-
THTH €10 TOJHPOBAHHYIO TIOBEPXHOCTb LLIU(DE,

BuyrpeHune peduiekchl 3aMernbl Takie B TOJSPHU30BAHHOM
CBeTe NIPH CKPEIeHHBIX HUKOJISAX, TIPHUEM OHH MOTYT ObITb HACTOJb-
KO CHJIbHBIMH, 4TO 3(peKT aHU30TPONHH CTAHOBHUTCH HEBHIHMBIM.
BuyTpennne pedaekcsl Xopolro BHAHBL IPH pabore ¢ MAaC/SHO-
HMMEPCHOHHBIMH OOBEKTHBAMH ¥ OGLIUHOM OCBELIEHHH Yepe3 ollaK-
WTIOMHHATOP. HamuGosiee sipko BHyTpeHHHE pedIEKCH BHICTYIAIOT
¢ MacasiHOH MMMepcHedl B IOJNSPH30BAHHOM CBETE TMPH CKpelleH-
HBIX HHKOJIAX.

Eme Gonee uyBCTBHTENBHBIM METOAOM H3ydeHHsl BHYTPEHHHUX
pediexcoB sIBISETCS METOA HaGMIOJEHHs] TOPOUIKA MHHEpasa ¢
MacJasiHol uMMepcuedt. JIAst 3T0ro CTanbiod HAM aiaMasHOH uIJoi
LapanaiwT MHHEPAJ W IOJYYaloT HEKOTOPOE KOJHYECTBO TOHKOTO
[OpOIIKA MHHEpaJa; 3aTeM cpasy Ke 3TO MeCTO HCCTEIYIOT MOJL
MHKDPOCKOITOM C HMMEPCHOHHBIM OGBEKTHBOM.,

Ha6monenne BuytpeHHnx pediekcoB yRo6HO NPOU3BOAUTL IIPH
yrnoTpeGJIeHHH TaK Ha3blBAEMBIX BCECTOPOHHUX ocseTHTEel. K HuM
OTHOCAITCA WiutoMunatop CusbBepMana, yastponak Jleiitiua u ap.

Wanmomunarop CuibBepMaHa COCTOHT W3 JIaMIIOUKHM HAKaJH-
BaHUsi, UMEIOLLEH B Koabuesoll TpyGouku. dra TpyGovka mpH-
KperieHa K MeTaJJIMYeCKOMy 3epKaJy, UMeoleMy (opMy oJy-
wapa. [lpuGop nmpukpensgercss K onpaBe 06HLEKTUBA €O CPEAHUM
WIH CJ1abbiM yBeJHUeHHEM,

Yaprponak Jlefita naer BceCTOpOHHEE KOCOe OCBRLGHHE B
CBETJIOM H TEMHOM [oJje. DTOT MpUbOp TO3BOJSIET HE TOJLKO Ha-
GuionaTth DHYTpeHHHe pe(JIeKChl, HO U TNPOM3BOJAHTL ITyGHHHBIE
MHKpocheMKHu. TTonpo6GHoe onucaHue STHX MpUOOPOB HPUBEACHO B
kuure Ji. Y. Uykepman «PykoBopctso K Mukpogororpagpuposa-
Huoy (1936 r.).

[pu u3yuenun BHyTpeHHHX pedieKCOB HAuMHAIOHHe OGBHIYHO
JONMyCKAalT CJeAyloniue OWMOKA: NPHHUMAIOT ToaySbie GJAHKH
AHEBHOTO CBETA, BUAUMBIE y TBEPABIX PelbeHBIX MHHEpANOB, 32
rosiy6oii peJieke; Npu CKPELIEHHbIX HUKOJSIX HHOIJA CMELIHBAIOT
IBET BHYTPEHHHX PedJIeKCOB C IIBETOM XapaKTepHOH OKpacKy aHH-
S0TPONHOIO MHUHepaJa; MPH HAOMIOAEHHH LAPAMNHHLL OLIHGOYHO
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NPUHUMAIOT 33 pedieKC HHTeHCHBHblE OeciBeTHEIe GIHKA HA KPOM-
Kax GOpO3Jibl; PUHIMAIOT 32 Pe(JEKC COBepIEHHO NpO3payHble
MiHepasBl (HanpuMep, KBapll), KOTOPble HMMEIOT WHOrAa SIpKHe,
pajyHble 11BeTa, BO3HHKLUINE BCJIEACTBHE PasJoxeHus myuxa Ge-

JIBIX JyHeil.

Ipu wuaGmoJeHNH BHYTPEHHHX peIeKCOB B KOCOM CBeTe
HeJb3sl TIPUKPBIBATH OTBEPCTHE ONAK-UIIIOMHHATOpPA MajbleM:
39TO MOXKeT BhI3BaTh IIOsBJEHHE KPACHOH OKPacKd MHHEPAJOB
(1BeT KpoOBH), KOTOpas OOLIYHO HIPUHHMaercsi HOBHUKAMH 3a pe-
duieKC W MacKHpyeT MCTHHHBIH peduiekc mMuHepala.

YNPAXHEHUSA

O3nakoMJieHHe ¢ BHYTPEHHHMH pediiekcamu

TIpeABapPHTENLHO CJEAYET O3HAKOMHTBCA € HBETAMM BHYTPEUHHX Pe(MeKCOB
MHHEPANOB N0 NPHBOAHMEIM HEXe TAGJAHILAM M ONMCAHHAM MHHEDAJIOR. Hanee
PEKOMeHAYeTCs. NPOCMOTPETh TOJ MHMKDOCKONOM B BePTHKaJbHO OTPAMEHHOM
H B KOCOM cBeTe HaG60p MHHEpasoB, HMEIOLINX BHYTPeHHHE Pe(JIEKCHE.

Jlust KasKAOTO M3 NMPOCMOTPEHHBIX MHHEDAJIOB B TeTPANH HYMKHO OTMETHUTB!
) mBeT B BEPTHKAMbHO OTPAXKEHHOM CBeTe H 6) BHYTPEHHHI pediexc B KOCOM
cBere. ‘

Tak kax peduiekc BUAEGH HE BCErAa, TO sl KaXKJ0T0 MHHEpasja Hajo mpo-
CMOTPETh MO HECKOJIbKY 3€peH, Bpaulas CTOJHK MHUKPOCKOMNA.

Heo6xomumo o6paTuTh BHUMAHHE Ha TO, YTO HepyJHble MHHEPAJH HMEIOT
B OGILEM CBETJBE H UacTo HpusHpylouike peduexcer. .

PexoMeuyeM CIefylOUHE CIHCOK MHHEPaNioB JJsi HaGJIOJCHHS BHYTPeH-
HUX peduieKcoB: MaJjaxHT, AYPRIHTMEHT, TETHT, C(aJjeput, CHAEPMT, peansrap,
reMaTHT, KHHOBaPh, KYIPUT, KAJbUHT, KBAPIl, OJHUBUH.

Jlns MHHepasoB, Y KOTODHIX BHYTPEHHHE pedWiekChl NpH KOCOM CBeTe na-
GmionAaTh TPYAHO, HAGNIOAEHHS MPOBOAATCS C MACASHOM HMMepCHeH B IOJSADH-
30BAHHOM CBETE IPH CKPEILEHHbIX HHKOJIAX. IDTO cJefyeT CAenaTh JUid XpOMHTA,
BONLPPAMEUTE ¥ TeMATHTR. )

Ha6.moaenue 1BeTa NOPOMIKA

Pa6ora npouasomuTcst npu obbekTHBe 3,7X (Ne 1). C nomouibo CTaJbHOH
MLl 101YYalOT TIOPOLIOK MHIepaJa, Y KOTOPOro OueHb TPYJHO BHAETDH petdaekc
B OGLIUHbIX ycioBHsix. Onpenensior peduexc storo Mumepana, nabaogas ¢
AMMEPCHOHHBEIM OOLEKTHBOM €ro MOPOLIOK 10 KpasM NApPANHHKK HIH IMKH.



I'VIABA VIIT

HCCJNENOBAHHUSA B NMOJIIPU3OBAHHOM
CBETE NMPH CKPEWEHHBIX HUKOJIAX

1. OCHOBHBIE MOHATHA
H TEOPETUYECKHUE NMPEANOCBWIKH

IIpumenenre MonsipU30BAHHONO CBETAa B neTporpauu  umeer
UCKMIOYHTeNIbHOE 3HAueHHe. [Touty Bce KOHCTAaHTBI NPO3pauHbIX
MHHEPAJIOB ONpefesNaIOTCs B MOJSPU3OBaHHOM csere. [Ipu muue-
parpaduyecKix MCCACIOBAHMAX POJb NOJAPH3OBAHHOTD CBETa Me-
Hee 3HAUMTeJbHA BCJEICTBHE CJIOXKHOCTH IIPOUCXOMSIIHX 31eCh
ONTHYECKHX SIBJEHHH M HEJOCTATOYHOH OTYETIMBOCTH Habmomaae-
MBIX O]l MHKPOCKOIIOM H306paxeHuii.

Habmonenne ss/iennii aHU30TPONHHE B PYIHOM MHKPOCKOIC 3a-
TPYAHSIETC  BO3HUKHOBEHHEM  SJJIHITHUECKH [1OJSPU30BAHHOIO
CBETA IPH OTPAXKCHUM CBETOBBIX JIyyell OT MOJMPOBAHHON NOBEpPX-
HOCTH MuHepasa. [Tpeanosnioxum, uto 06LIKHOBEHHBIH CBeT, oTpa-
XKasICh OT KAaKOH-TO CPe/bl, pasjelserc Ha [Ba Jy4a, oA pu30-
BAHHLIX B IIIOCKOCTIX B3aUMHO fepHeHAHKyJsipHbiX. Koae6auus
3THX JIyYell OJHOBPEMEHHBI, M PA3NeJHTb HX HeJb3s. B 3ToM cay-
4yae BO3MOXKHBLI TPH THIIA IOJSPH3OBAHHOIO CBETA:

1. pamonuneiino MOJISIPH30BAHHLLH, KOrja ofa CoCTaBJsAoIMIe
KosieGanusi He MMEIOT Pa3HOCTH XOJAa WJIH OHA paBHseTCA UeJoMYy
YHCJIY TIOJIYBOJIH.

2. Tlonsipusosanmbii no Kpyry, KOrja aMIJINTYAbl ABYX COCTAB-

JISIOUMX KOJIeOaHHIl OJMHAKOBL M Pa3HOCTb XOJa PaBHa '/, A, 3/,

84 A M T. A. (A—-JIMHA BOJIHBH).

3. dununTHuecKu MONADH30OBAHHBLA, Korja pasHOCTh X0[a
JABYX COCTABJSAIOINHX KOJIEGAHUI OTAHUAETCS OT LEeAOro YHCHa MHOo-
JYBOJIH, .

Jlyd4, npsmosnueiino noastpusoBanmm, OpH BpallCHHH aHaJH-
3aTopa AacT ronepeMeHHO NOJHYIO TEMHOTY M MAaKCHMYM CBeTA.

JIyy, nonsipuzoBauublit mo Kpyry, npu Bpallelldd anajusaropa
J1acT PaBHOMEpPHYIO OCBELIeHHOCTb.

JIyy, sJIHNTHUECKH HOSIPH3OBAHHDIH, 0PN BpAINEHHH AHAJIH-
3aTopa NacT NoNnepeMeHHO HETOJIHOe 3aTeMHeHHe H TPOCBETJIeHHe.
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TakuMm 06pasoM, B pe3y/ibTaTe HAJOKEHHs! ABJIECHHH 3JIHIITH-
yeckon MOJISIPU3ANHUH, KOTOPOL TIOCTOAHHO Ha6JI}OIIaeTCH B MHHEpa-
rpaguueckoM MHKPOCKOIE, He/Ib3sl MOJIy4HTh NPU CKPELICHHBIX HH-
KOJISIX 4epefOBaHHH MONHON TEeMHOTBI H MOJHOrO OCBEILEHHUS.

SIBnenHe aHU3OTPONHH, HAGMIOAAEMOE B OTPaXKEHHOM CBeTe,
MoxeT ObITh Bbipaxeno (opmyamoil. TIpH neprnexauky/sipHOM ma-
JeHHH CBeTa Ha MOJHPOBAHHYIO NOBEPXHOCTH MMHEpaJa MHTEHCHB-
HOCTb R NpH CKPpCUICHHBIX IIHKOJIsIX BBIpA3UTCH CaelYyHOULUM paBgH—l
CTBOM: S

R=(Sin22¢ | {g 26) i, (4)
B KOTOPOM

(ng — 10;3)2 - (81 Xp ~— 13%9)° . (5
° [(no—:'}_- )2 + m? x,2] [(ng -+ 02)? + 132 392 ] ( )

f=n?

3necs
¢ — a3UMYT JAHHERHOro KoJeGaHusd B MuHepajze Mo
OTHOILIEHUIO K HATpPaBJEHHIO KoJebanu#l B NOAs-
pusarope;
0 — NIUOTHUHOCTS KOJeBaHuil, ecau NPUHATHL OT-
HOIUICHHE TAABHHIX OCEH 3JUIMINTHUECKOIrOo KoJe-
Oanust a : b=tg e; .
n, — NOKa3aTe/J b NPeNOMJIEHBS OKpPYXaloueHh Cpeant
(BO31YX, MacJjo);
n, 1 n, — NOKasaTeH IIpeJOM/IEHHs MHUHEpaJa B HANpaBs-
JeHUM HOPMAJH;
X; U X, — Koaddpuuuenrs a6copOUMH B HATIPABJIEHUH HOP-
Ma/aH.

MunnMabHoe 3HadeHHe HHTEHCHBHOCTH ?yﬂe'r IIPH HOPMalib-
HbIX TIOJIOXeHHsAX Munepana ( ¢ = 0 uau 90°):

Rmin =ftg2 26 . (6)

MagcuMaabHOe 3HAYEHHE HHTEHCHBHOCTHO6yILeT npH  auaro-
HaJIbHBIX TIOJIOXKEHHSX MHHepasia (¢ ==+ 45°):

Rmax=f (1--tg?2e) . ’ (7
BuiunranveM ypapHenust (6) u3 ypaBHeHHs (7) HOAYYHM:
Rmax — Rmin =1 . ®

®akrop f xapakTepusyer BpenuuUHY SBJICHUS AHHSOTPOIHH K
npeicTaBaser cobof MaKCHMaJbHYI0 PasHOCTb HHTEHCHBHOCTEH,
HabJio/laeMyio TPH [OJHOM IOBOPOTE MHHEpaJa.

U3 dopmyns (5) BHAHO, 4TO AHH3OTPOIHs OyaeT TeM Godblue,
yeM 6oJibllie ABOWHOE JyYelpeJOMJeHHe Tj—I, YeM CHJIbHee
JAHXPON3M I;X;—HMXg U 4YeM Gosblle MOKa3aTeslb NPEIOMJIEHHS
cpemsl  1,- [locienHee Takke MOXKET CNYXKHTh OGBSCHEHHEM TO-
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TO, NOYeMY C MAcJsiHOH HMMepcHell  NOJspU3allus  BHICTYNAeT
pesue,

N3 yparnenns (6) ciaeayer, uTo NOJAHAT TEMHOTA B HOpMaJib-
HBIX NOJIOXKEHUSAX MuHepana ( ¢ = 0 wun 90°) macrynaer TOJbKO
TOT/la, KOria Najalollie Ha MOJHPOBAHHBIN NLTHQ BOJHE JHHEH-
HO TOJIAPH30BAHLI, T. €./KOrJa 3JUIHIITHYECKAs! MMOJASPU3ALUST OT-
CYTCTBYET H, 3HAUurT, 0 == 0,

2. ANNMAPATYPA U1 HABJIIOAEHUS

HsyueHde sipieduil [ONAPH3AUMH JIONKHO NPOHCXONHTb IPH
YCHJIEHHOM ocBelllennd. JlueBnoll cBeT M cabble J1eKTPOJaMIIb
B 9TOM Cjly4ae HeNpurofsul. JJifi MHHEpaJoB, Y KOTOPHIX ABJCHHS
AHU30TPOIHH BhIDAXKEHbl CHJIBHO, JIOCTATOUEH CBET OT 3JeKTPO-
aamubsl B 50—70 Br. JlaMna ycranapiuBaercs Tak, 4TOObI ee HAKa-
JIEHHAS HUThH HAXONUJIACh MPOTHB HUKOAA (MOJsipHsaTopa), MpH-
UeM MOJMPOBAHHBIA 1A AOMKEH GBITh U30MHPOBAN OT GOKOBBIX
CBETOBBIX Jiyyed. i MHHEpaNOB c1af0 4HW30TPONHBIX HPHME-
HAETCSl CHilbHAs JIaMOa ¢ KOHLEHTPUPOBAHHBIM cBeTOM. JLns 3TO-
fO BIIOJIHE MOAXONHUT BHIUICONUCAHHBIA OCBETHTEJb, H30GpaXKeH-
HBIM Ha puc. 7.

IIpyn naGmonenny ¢1aGoro siBjeHAs AHH3OTPONHH HHOIA npu-

MEHAIOT BOJbTOBY nyry. IIpeamaputeqnHO 1pu  OOLIKHOBEHHOM
OCBELIEHHH OTHICKHBAIOT OOBEKT A HaGMOReHusn. 3ateM ycra-
HABJHBAIOT NPHOOPHI caeAyomuM o6pasoM. MHEKPOCKON NPUBOAST
B BePTHKaJIbHOE TosoxKenne. Ilepexn orBepcTHeM  omak-uisio-
MHAHATODP (mepej MoMIPU3ATOPOM) CTABAT BOJSHON OXJAAJUTENb-
HBIA QHIBLTP, 32 KOTOPBIM YCTaHABJIMBAIT BOJBLTORY 1yry. BojbTo-
La Jyra BKJIIOUAETCs B CEThb ¢ MOMOIIbIO peocTartd. Yrid AyrTH
CMLIKAIOTCSl H 3aTeM DAasBOJAATCS HAa pacCTOsiHHE 00 3—4 MM.
CMoTpeTb Ha HaKaNeHHble YIIU MOMKHNO TOJLKO UYepes TeMHOe
CTEKJIO,
. HaGumonenust ¢ BoIbTOROM Ayroil pexoMeHAyeTcsi MPOH3BOLUTE
TOJIBKO MPH CKPelleHHbix HuKossix. [Ipu Beikiouernn anaausatopa
CBET JIYTH HYXKHO OCJa0KTL IyTeM HaJOMKEHHS Ha OKYJAfp MHKPO--
CKONA 3aTEMHEHHOIO CTEeKJBIIKA.

Yeranoska MHKpOCKONA st HAGMIOLEHHs SIBJEHUE TOMSpH3a-
LUK CBOMUTCS K cenyloliemy (cMm. puc. 1, 2, 3),

B orBepcrHe onak-HAMOMHHATOPA BCTABJISIIOT HUKOML-TIOJISPH-
satop '. [lnockocts koseGaHus NOMSPH3OBAHHONO CBETA, NPOLIE-
IIEro yepes IOJSIPH3ATOP, JOMMHA OHTH CTPOro INapaJienbHa
ILIOCKOCTH JIAJIeHHs! CBETA B IPU3ME, T. €. TIOCKOCTh NOASAPH3AIHHN
AOJKHA COBIAJATL C IVIOCKOCTBIO CHMMETPHH ONAK-WIMIOMUHATO-
pa. B muxpockomax saBoga «Pycckue caMouBersi» HHKO/Ib-aHa-

1 B muxpockormax MIT-5 sapoga «Pycckie caMompeTsy 1 MuH-6 zasona
«IIporpecc» HUKOJbB-TIONSPHUIATOD MOCTOSHHBIH,
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JIH3aTOD HENOABHXKHBIH, NMOITOMY VI NIPABHJILHOH YCTAHOBKH HH-
KOJIg-TI0JsIpU3aTopa clelyeT MOCTABUTb €ro B MOJOMXKEeHHe CKpe-
menust. Ec/IH 3T0 yCI0oBHE HE BHIIOJIHEHO, TO JOCTATOUHOH TEMHOTH
B MUKDPOCKOIlE NP CKPCILEHHBIX HUKOJSX MOJYYHTb HE YAACTCA.

Tlocse ycTaHOBKH HHKOJISI-IONsIPH3aTOpa OOBIYHBIM IYTEM yCTa-
HABAUBAIOT ONak-uwaniomunarop. Jlumadparma nosxkua ObiTh NpPHU-
kpbita. Habuiofennst Jyullle IPOM3BOJAUTD NPU CIa0BIX MM CPel-
nux ofpektHBax—9X, 21X (Ne 1 u 3). Tlpu oGbektuBax 49X,
62X (Ne 5 u 6) siBaeHHe aHU3OTPOIHH 3aMETHTL TpyAHEe.

BKJIOUAIOT aHAAU3aTOP, NPH 3TOM HABOJAKA Ha (POKYC MHKPO-
cKomoB 3aBoja «Pycckue camouseTbl» He H3Menutcd. [laa ckpe-
1IeHHs HUKOJIeil B HEHTP MOJS 3PEHHs BBOAAT KaKOH-1u00 H30TpON-
HBI CReT/IBIH MHHepaJ (IHPUT, TATEHMT), U BPAIIAIOT HHKOJb-
MOJSIPU3ATOP A0 HAHOOJbLUIEr0 3aTeMHeHHst Munepana. [losnoi
TEMHOTbI, KaK 3T0 GbLIO OTMEUeHO Bbillle, He noayuntcsd. Jlas sayd-
nieli BUANMOCTH SIBJEHUS aHW30TPONHH MpPH CKPEIEHHBIX HUKOJAAX
cAeLyeT MOJMb30BATECST arepTypHOf janadparmMoit, OTpaHMUHBAIO-
el KOHyC JAyuell OT HCTOUHHKA CBeT4, W MPHUKPbIBATH YACThb NOJ
3penust gHadparmoii nmossi spenus. MuKpocKon mepel HaualoM
HaOJIOJeHAsA J0/KeH ObITb TOYHO LEHTPUPOBAH.

3. METOOUKA HABJIIOAEHWUH

ins maGaofenus spdekra aHM3OTPONHH HYXHO AOOWTHCSH,
yTOOLI CBET OLIT POBHLIM H CHABHBLIM. Ilpu 3TOM OnAK-HIIOMHHA-
TOp ¥ HHKOJH AOJIKHBEI ObITb yCTAHOBJEHBI NPABUJIBHO, AHadpar-
MBI TIPUKPBITEI, JHH3B OOBEKTHBOB H OKYJSPOB YHCThL

Ha6monenus MOXHO TPOU3ROAUTL KaK [IPH CTPOro CKpeleH-
HBIX HHKOJSIX, TAK W IPH HENOJHOM HX CKpellleHHH.

Ecin HHKOJIM CKpellleHbl MOJHOCTbIO, TO NMPH BpalleHHH CTOJH-
Ka MMKPOCKONa yracaHue aHU30TPOINOro MuHepasia Oymer mpo-
HCXOIUTH TouHo uepe3 90° B HOPMANBLHBIX NOJOXKCHHAX (T. e. ma-
paJUIesIbHO HUTSIM Kpecta B OKyJspe). B JAHATOHANBHBIX [OJOXKe-
HHAx (OTCTOSILIHX OT HOpPMaJbHbIX Ha 45°) mMumepan Oyner
npocsersithesi. TakuM o6pasoM, Npu TOJMHOM 000poTe CTOMHKA
MHKPOCKOMA AHU3OTPOINHBLT MUHEPAJ 'eThipe pa3a yracHer H mpo-
CBETJIATCS.

Eciy HUKOJH CKpelleHbl He HOJHOCTbIO, TO IIPU MOJHOM 060po-
Te aHU30TPONHOIO MUHepasa TAKMKe BOSHUKHYT UeThipe yracaHus,
HO a3UMYTHl HX He GYAyT-ciexoBath 3a HHTepBadamu B 90° OT-
wioHenus ot 90° B ofe CTOPOHBI PaBHBI OZHOMY H TOMY ¥Ke YIIy,
BeJAMYHHA KOTOPOTO BO3PACTAET C YBEJIHUEHKEM OLIUOKY B yCTaHOB-
K¢ HuKosied. HenpaBHJbHAS YCTAHOBKA HUKOJEH NPHBOAUT JAXKe
K TOMY, 4TO MHorna HaGI0NaioTCa TOJbKO ABA IOJOMKEHHS TeMHO-
Tol yepes 180°.

Ha npaxTuxe Ipu He BIOONHE CKpPEIEHHBIX HHKOAAX HabJo-
1aloTcs caafo anusorponnble MuHepadibl. Henosmnora ckpernieHus
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Jocruraercsi HeGOJbIIUM JIOBOPOTOM MOJASIPH3aTOPA MJA aHaJIu3a-
TOpa B Ty HJH JPYTYI0 CTOPOHY IOC/E HpPeABapHTEeNLHON YCTAHOB-
KM Ha CKpellgHHe, Yrol 3TOr0 MOBOPOTA PpEKOMeHJyeTrcd ycTa-
HABJAMBATb IIyTeM HAOJIOJEHHS XaJbKONHPHTA ¢ ABOHHHKOBEIMH
roJiockaMu. HHKOJML MOBOPAUMBAIOT AO. TEX IIOP, HOKA He NOJYUHT-
Csl MaKCHMaJibHafl Pa3sHHLA B IBETE COMNPUKACAIOLIHXCH IIONOCOK.

Boablioe 3nauelne umeer Bbh6Op oObekTa HabmofeHus. He
criefyer HabAIOAATh NOASIPU3ATMIO ¥ KPYIHBIX €AMHMYHBIX 3€peH.
3aMeTHTh fIBJIEHHS] aHU3OTPONMM y TAKOTO 3epHa OYeHb TPYHHO,
TaK KaK HeJib3st HaOM07aTh KOHTAKT MeX/y OCBeTJeHHOH M 3a-
TEMHEHHOH 4acTSMH — Takoe 3epHO Bce TMPOCBeTJASeTca H yracaer
ouoBpeMenno. Tarxe HeOAAroUpUsTHH I8 HAOMONCHUR sBJe-
HHIl aHH30TPOHHH OUEHb MEJKO3EPHHCThIE (TOHKO3EDHHCTHIE) arpe-
rarbl, B KOTODbIX yracaHue d [ipOCBerjieHHe OTAeJbHBIX TOUeUibIX
3epHbllIex Oyaer CIHBATLCS. Jiydllie BCEro NPOHM3BOAUTH HaOJiIo-
JeHHs] aHH3OTPOIHH, €CTU B TI0JIe 3PEHUST OJHOBPEMEHHO HAXOAUT-
Csi HECKOJIBKO 3epeH MuHepaja. KpoMme 10ro, He0OXOIHNMO NOMHHTS,
YTO W AHH30TPONHBIE MUHEPaJbl MMElT W30TpONHBE ceyeHus. [lo-
3TOMY HeJb3sl OIPAHMUHBATLCA UCCIELOBAHHEM TOJMLKO OJHOrO ce-
YyeHHs 3epHa, HaOMIOLAeMOro B MOJHPOBAHHOM ILIHdeE.

$Ipnenne aHU30TPONHM 3HAUUTENHHO OTUETJUBEE Halmiogaercs
¢ MacJsiHO-MMMEpPCHOHHLIMU o0bekTuBaMu. [losTomy Korpa BO3-
HHKAeT COMHeHHEe NPU HAGMIONeHHH AHU30TPONUH C CYyXuUM OOBeK-
THBOM, HEOOXOIUMO NPOBEPUTH Haba0/leHHe ¢ 00BEKTIHBOM HMMep-
CUOHHBIM.

Tlo orHoweHuo K MONSIPH3OBAHHOMY CBETY MHUHEpaJbl pasie-
JISIOT HA M30TPONHBIE, C/1a(0 AHU3OTPOIIHbIE, CHIBHO aHU3OTPOIHLIE.

H3orponuble MHHEpanLl 1IpH NOJHOM 0DOPOTE CTOIHKA MHKDO-
CKONa OCTAalOTCH TYCK/ABIMH HJIH PAaBHOMEPHO OKpalleHHBIMH. Ilou-
HOH TEMHOTHI NPH BpallleHUd 3THX MHHEPAJOB MOJYUHTL HEb3s,
TAK KaK B pe3yJbTaTe 3JJIHMITHYECKOA [OJSIPHU3alHH HeKoTopas
yacTh CBeTa MPOXOAHAT uepes aHaausatop. Yrobwl yOeauTsCs, 4TO
MMHepaJ H30TPOMHLIH, HYXKHO MOBTOPUTH HAOJIOAEHHE C CHAbHLIM
CBETOM BOJILTOBOH YTH WJIH CHEelHaJbHON J1aMIIbl.

Hexotopnle MuHepansl KyOGuuecKOH CUHTOHHH HHOrJa IOKa3bl-
BAIOT AHOMAJbHYIO AHM30TPONHOCTL. IJTO H3pelKa Habjlomaercs
y nupHra, KobaJbTHHA, GopHuTa, KymnpuTa (nogobHnle sBJICHUA
HepefKH H y IpO3pavdlbiXx MHHEPAJIOB — JeiluTa, TPaHaToB).

Baxuefiine pyaHble MHHEPAJb! 3TOH TPYMILL CNEAyIOIUe: Ta-
Jenut, MUpHUr, casepur, OJekable Pyas,, MAFHETUT, XPOMHT.

Cna6o aHu30TpPONHbIE MUHEPAb. SBACHHE AaHH30TPONIMH Y ITHX
MHHepaJIoB OTUeTJHBO 3aMETHO NMPU CUJIBHOM OcCBelllenuu. JByor-
paxxeHue, HabJl0/[aeMoe TIpH ONHOM NIOJIAPH3ATOPE, 3aMETHO Kpafll-
He pefiko.

Baxxneliline pyaHble MHHePAJbl, OTHOCSILHECS K 3TOH rpynne:
XaJbKOMUPHUT, alKHHUT, OYPHOHHUT, BYPTUMT, OPAYHHUT, BONL(PAMHT.

CHMIIbHO aHU30TPOMHbIE MHHepadsl (puc. 22). Sinienne anunso-
TPOIHH IJIST MUHEPAJIOB 3TOH TPYMILL MOXHO HAOMOAATH ApU CBe-
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Puc, 22. loseaenne cypuMsiHoro OJiecka B INOJNSPY30BAHHOM CBeTe MPH CKpe-
IeHHBIX HEKOJsik. OTAeNbHBIE 3€DHA 3TOrO MHHEpana B pasjHuHble MOMEHTHE
npoceerieHdsl U yracamns. YeeanyeHue 30X.

Puc. 23. Ilsyorpamenue, Hafmonaemoe y MoaubaeHnta B NOJAPH30BAHHOM
CBeTe TPH OJHOM HHKOJIE-NOJNSPH3ATOpE.
Beane ¥ cepele IVIACTHHKH PaJHANLHOJNYYHCTHIX arperaTos — MOJHGACHHT,
Genpifi € uepHBHIMH TOUKAaMH — MUPPOTHH; uepHbIA — HEPYAHBIA.
YBennuenue 20X.

6 PyxoBoicTBO Mo Mudeparpaduu V 81



Te 00bluHO# (50—70 BT) asekTposaMILL, [Tpu cunbHOM cBere u
CKPCIUCHHDIX HUKOJIAX LUBETHOH 3(dexT Jerko pasauuaercss 6y-
3d HOPMANbHLIX MOJOMEHUHE MUHepaJa.

JlByotpaxenue Jist CHIBHO aHH3OTPOIHBIX MUHEpaJoB 0OBIUHO
HabaionaeTca BNOMHe OTyeTIHBO (pHc. 23).

Baxueiiune pynusie Munepasst 310l TpYMIEL KOBEJJIHH, MO-
JIHONEHNT, CTHOHHT, MapKasuT, ITHPPOTHH, apCEHOIUPHT, HUKEJIHH.

4. BOBMOJKHBIE UCTOYHUKHU OLIUBOK

[Ipr nabmonenusx smuenuit nosdpusauun jerko JOUYCTHTD
OLIMOKH M NPHHATbL H3OTPOINHALL MHHEPAJ 3a AHH3OTPOIHLIH MK
Ha060poT. D1i OMWHUGKH MOryT BO3HHUKHYTb [IDH CAEAYIOIIHY 06-
CTOATE/ILCTBAX:

1. Heposnas mosepxnocts MHHepaja ¢ fMKaMH, BLIGOMHKAMH
H IITPHXAMH MOXET J1aTh IPH IIOBOPOTE CTOJNMKA MUKPOCKONA 3a-
Tyxanna u mpocsersients. Ilosromy nomuposannnie mandsr goax:
HBl OBITh BHICOKOTO KauyecTna. '

2. Koco MOHTHpOBaHHBI MOMHPOBAHHDI g GyneT mpocBet-
JEATECH @ yracaTh OPH Bpallenuw croamka uepes 180°. Tlo-
STOMy HEOOXONMM TOUHEN] MOHTAX IOJHPOBAHHBIX madoB
IIpeccom.

3. EcrecTBeHHBle KOCO HAKJIOHEHHBIE rpann KpHucraiia (Ha-
I(IpHMegz,})HHpHTa) OyAyT yracaTb H NPOCBETIATHCS yepes [80°

pHC. .

—

[ - )

Puc. 24. Toanposanuui UIH) ¢ KPUCTANIOM THPHTA, ecTeCTBeHHAS rpaHb
Koroporo obuaxena. Ilpu kocoMm oCBeUleHHH Y TaKoro NHpHTA obHapyxuBaer-
CH JIOXHAs AHU3OTPOMHS (CXeMATHUCCKHH PUCYHOK).

4. AHN3OTDONHEIE MHHEDAIIE HMEIOT H3OTPOIHbIE CEYeHHd, I10-
9TOMy OIHOTO HAGMIONEHHsS HENOCTATOUHO, HYXKHO TOBTOPHTH HA-
6aofenue Ha ABYX-TpeX 3epHAX.

5. ITpu craGom csere uiu mpn HeGpexHoil yCTaHOBKE omak-
WITOMUHATODA M MHKONCH SIBJICHHS AHH3OTPONMH Y MHHepasa
MOXHO He 3aMETHTb.

6. ¥V HeKOTOPHIX MHHEPANOB TPH CKPEINEHHLIX HHKOIAX Bhi-
CTYNalOT QUeHb PEe3KHe BHyTPEHHHEe ped)eKChi, KOTOPhIe MAacKHpy-
IOT SIBJICHHSI AHH30TPOIHH.
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7. O6bexTuBpl (0COGEHHO CUbHBIC) M NPH3MA OMAK-HILTIOMH-
HaTOpa CAMH MOIYT SIBJISTBCS HCTOYHHKOM SJJIMITHUCCKOH IOJS-
pHu3aLuu.

8. Ilo Muennio HEKOTOPHIX HCCHenoBaTeNel, B IpoLEcce HOMH-
poBaHus (0coGEHHO Ha TKAMsX) MHHEPaJbl DOKPBLIBAIOTCS amopd-
HOM MJIEHKOH, MacKUpYIOlleH aHH30TPONHOCTD muHepaJa. ITostomy
[pH H3rOTOBJIEHHY HONHPOBAHHBIX WAHDOB HANO TUIATENIbHO AOBO-
AUTb NOCJENHHE 1A CTCKJIe, uTo0bl COKPATUTL BPeMs MOJMPOBAHHS
Ha cyxkouHom kpyre. [lonuposanubie wandel agas HAGMI0 eHAS B~
JIeHHI NOJPU3ANMH Jlyullle H3TOTOBJSITH IO MeTONy Ge3pesbedHo-
ro TOJUPOBAHHS.

YIPAXKHEHUS
YcravoBka MMKPOCKONA JJisi HAGAIOREHAS SABJCHUIL NOJSAPUZAUHA

PaGora npowspoautes ¢ o6vexktuBoM 9X wim Ne 3, CHauana HY>XHO TIna-
TEJIbHO OTPEryNHPOBATL CBET. SIBJICHME AHH3OTPONHH PeKOMeHayeTcs HaGJIOLATD
NpH CHABHOM cBeTe. JIJsi 3TOTO Jyuiie MO0Jb30BATLCHA CMEIHAJNBHBIM OCBETHTE-
JIEM, HO MOXHO 110JIB30BATLCA ¥ OObIMHOH 50—70-BaTTHOR JaMNOH, KOTOPYIO He-
OGXOUMO YCTAHOBHTb TaK, UTOGb! CBeTOBAsi HHTh ee OHIa MPOTHB TpyGOUukH ¢
HHKO/EM B OIAK-HJLIOMUHATOpE. 3aTeM HYXKHO TINATILHO OTFOPOAUTLCA Kap-
TGHHBIM SKPAHOM OT GOKOBOFO cBeTa. MUKDOCKOM Jiyulile NOCTABHTL BEPTHKAID-
wo. llanee npoussopaTcs HAaBOAKA Ha (OKYC, YCTAHOBKA ONIAK-HAMOMHHATOpA
H TIIaTe/bHAs IICHTPHPOBKA MAKpockona (6e3 3TOTO HAGMIOASHHS B NOJAPUZ0-
BaHHOM CBETe HeBO3MOXHDI). [uadparma nmofmxna 6brs npukpoitod. Hitkosn
CKPELNBAIOTCA NyTeM BpallleHus NoAsIpH3aTOPa IO HAHOOMALUIETO 3aTeMHeHUus
Xaxoro-HuGynb H30TpONHOTO MuHepasa. [locse ckpemlenus Hukodell HeoGxo-
OHMO YAAJMUTH paccedBalOllee CBET MaTOBOE CTEKJIO.

O3HakoMIeHHE ¢ CHABLHO AHM3O0TPONIHBIMM MHHEpaJaMu

ITpenBapurensho PEKOMEHAYETCSH O3HAKOMHTBCA € CHJDHO AHH3OTPOIHBIMA
MuHEpanaMu no ceoinelM Tabanuam {rmasa XIII) u coOTBETCTBYOLIHM MIKpO-
toTorpaduaM HacTeHHBIX TabaMIL,

Huna nabmionenns HA CTOAHK MHKPOCKONA HYXHO YCTAHOBHTH IOJHDOBAH-
HB Wand ¢ CHJIBHO AHU3OTPONHBIM MunepasoM. IlpoecmarpuBaa psan cevenudt
MHKEDaJIa, HYXKHO BHOPATL TAKOE, B KOTOPOM SIBIEHHE aHU3OTPOMNUH BbIPaXKeHO
Hanbonee Ppesxo. BpallaloT CTOMMK MUKPOCKONA W B 3TO BpeMs 3allHCHIBAIOT
3aMepnl (B rpajgycax) JJs NONONKeHHH 3aTeMHCHHA U NPOCBETJEHHS, 4 TaKXKe
OTMeuaioT UBETa, KOTOPble HaGAIONAIOTCst BOJAM3M HOPMANBHLIX NOJONKEHNHH MH-
Hepana, 3aTeM BLIKJIOYAETCS AHANH3ATOP M HaGJIOAAeTCs AByoTpaenue (or-
paxarenbHbli NIEOXPOH3M).

TaxuM nyreM peKoMeHIyeM NpPOCMOTPETb CJeAYIOLIHE MHHEPAJL: MOAUG-
IeHHT, KOBOJUIMH, CTUOHHT, MapKasuT, NMUPPOTHH, APCEHONHPHT, HMKENMH, LH-
POJIO3UT, Irpadur.

OsnakoMaenue co c1aGo AHHAOTPOMHLIMKM H WIOTPOMHLIME MHHEPANAMH

IlpenBaputessno HYXHO 03HAKOMHTBCA C STHMH MHEEPaJaMH 1O CBOJ-
HHM TalGanuam (raasa XII).

Ans Babmonenusi yCTaHABJIABAETCA MHKDOCKON € CHJABHLIM HCTOUHHKOM
ceeta. PexoMenjiyercsl IPOCMOTPETL NMPH CKPELUEHHLIX RHKOMAX CAEYIOUHE MH-
HCPAMbi: XaAbKONWPUT, XANbKO3WH, BOALGPaMuT (M3 caGo aHM3OTPONHBIX) M
cpanepur, Ouekiayilo PyAY, XPOMHT, NHPUT, CaMOPOIHYI0 Meab (M3 H30-
TPOMHBIX) .

PekoMenayercst NpoCMOTpETb ¢ MACAfHOA uHMMepcuell HECKONLKO caabo
28H30TPONHBLIX MHWHEpAaJOB. -

Bee npopeneuniie naGmonenus [oMMHN OHTbL 3anHCAHE B TeTpaib.



I'VTIABA IX

TBEPIOCTb
1. OBIUME CBEJIEHUS

Teeprocts MuHEpanoB OGLIMHO OMPENEJSETCSs METOAOM napa-
NaHuA H u3Mepsiercs mo mkasge Mooca. rta mikajna He sABAsercs
COBEPINEHHOH, TaK KaK HHTEpBAJbl MEXKAY €e CTYNEeHSMH He paB-
Ho3HauHLl. [To3TOMY mpHu TOYHOM OINpejeneHun TBEPAOCTH 3TOH
INKAJIO0H He NOMb3YIOTCSl, a BLIPAaKAIOT TBEPAOCTb HATPY3KOH (B
rpaMMax) Ha OCTpHE anMasa.

Teeprocts MuHepana wacto He ONHO3HAUHA 1O pa3sHEIM Ha-
NIpaBJeHMsM, T. e. ABJSeTCS BeJHYHHOH BeKTOPHANbHOH.

Kpome toro, cienyer ormerntb, HTO Pe3y/AbTaTel H3MepeHHs
TBEPAOCTH JJI HEKOTOPHIX BELIECTB MOTYT Pas3/IMyaThCsl B 3ABHCH-
MOCTH OT ompeNefieHHsl ee pas3iiddyHbIMH MeTOJaMH.

2. METOAbl ONPENEJIEHUS TBEPOOCTHU

B muueparpaduu TBeprocTh ONpeensieTcs CIeAYONUMH Me-
TONaMH:

1) mo xapakTepy moJnpoBaHHOH MOBEPXHOCTH;

2) mo peavedy, pacnosHapacMOMY 1O CBETJIOH JIHHHAH;

3) no pesnpedy, pacnosHaBaeMOMYy MyTeM KOCOTO OCBEleHHS:

4) 10 aGpasHBHBIM WITPHXAM;

5) MeramHuecKUMH HIJ1amu;

6) Mumepasamu wkKanel Mooca;

7} Murpocwiepomerpom TanMemxa;

8) BlaBJHMBaHHEM C TIOMOIbIo NPpHGopa Xpymiepa u Bepkopuua.

Ilo xapakrepy monupoBanHo#i MOBePXHOCTH. XapakTep MOJIH-
POBaHHOII MOBEPXHOCTH pasjuued AJs Pa3HBIX MuHepaton. Cmo-
COGHOCTL MHHEPAJIOB MPUHHMATL NOJHPOBKY 3aBHMCHT I'MI2BHBIM 06-
PasoM oT ux TBEPAOCTH, XOTs GOJbIIOe 3HAUEHHE NPH ITOM HUMEIOT
U NIpDYTHE CBOMCTBA: XPYNKOCTb, KOBKOCTb, craiiHocTb. OObIuHO M-
Hepasbt Gosiee TBEPIbie HMEIOT HEPOBHYIO, LIEPOXOBATYIO IOBEpX-
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HOCTh, HAd KOTOPOH 3aMETHbl MKKM U [MyGOKHe HE3alloJMPOBAHHbBIE
witpuxy. TakoBbl, HAIpUMEpP, NHPUT, KACCHTEPUT, XPOMHT. Jlyuuie
OpYTrUX NOJHPYIOTCS MHHEPaJnsl cpefHell TeppocTd: canepur,
xajgbKonmupur, OJeknasi pyla. HekoTopele MsirkHe MuHepaJbl (Mo-
JIMG/ICHUT) Pa3sMasblBAIOTCH NPU INOJHPOBAHHH, H U3 HHMX TPY/HO
MONYYUTh XOPOLIUH [OJHPOBAHHEIH HLTHE.

Munepasbl, 00afalolie BecbMa COBEPIIEHHO! CIAHHOCTBIO,
KdK, Hanpumep, rajesHur, OOHapyKHUBAIOT HOA MHKPOCKOIOM Xa-
pPaKTepHbIe TPEYroJibHble SIMKH, KOTOpble 00pasyioTcst OT BbIKpa-
LIHBAHUS OCKOJIKOB MUHepaJa 110 CNaiHOCTH.

Y MOHOMMHEDAJBHBLIX arperaTtoB, oCOOEHHO TBepJBIX MHHEpa-
JIOB, DU HECOBEPIICHHON NOJHPOBKE MOXKHO HalJj0gaTh UX CTPYK-
Typy: B TO BpeMsi KaK OJHH 3epHa y¥Ke COBepLIeHHO IJIaJKHe, Ipy-
rue, HHaue OPHEHTHPOBAHHBIE, GyAyT elle wepoxoBaThiMi. [10106-
HOe SIBJIEHHE XapaKTepHO JUIA pyI XPOMHTA H THTAHO-MarHETHTA.

Ecan 10BepXHOCTb MHHEPasa OTIOJNHpOBaHa Ge3ylpeuHo, To
BCe 3epHa OyAyT ONMHAKOBO IVIafKHMH M CTPOEHHe arperara Mox-
HO PasJHYUTb TOJNLKO B IIOJSIPH3OBAHHOM CBETe WX C MOMOILBIO
TPaBJIEHHUS.

Ilpu nmonupoBaHuy Ha CyKHe GoJjiee MSITKHe MHUHepaJibl CTHPAIOT-
cs ckopee H o0pasyloT BNAJMHKM, B TO BpeMs KaK TBeplble MHHe-
paJsiel BBLICTYNAIOT B BHIAE OCTPOBKOB. ['paHunbl mocieflHHX dYalile
BCEro He BePTHKaJbHblE, 4 NOJOro 3aKPYrJeHHbI®, BCJAEIACTBHE 4He-
ro najamoliuid Ha 5TH HAKJIOHHBIE MOBEPXHOCTH CBeT W3 OMNax-
HJJTIOMHHATOPA OTPAXKaeTCsd B CTOPOHY. M IPaHHUILI NPelCTaBISIOT-
sl I0jL MHKPOCKOIIOM B BILjle depHoro o6oika. Takue uepHble 0601-
KH OOBIYHO OKPYKAIOT OYeHbL TBEpAble MuHepaJbl, HalpHMep
IHPHUT, KACCHTEPUT, XPOMHUT U Jp.

Touno TakXe HaxOAsILHeCH cpelld TBEPJALIX MArKHe MHHepaJibl
HMEIOT YepHble 000AKH HIH KOJeyKH.

Mo peavedy, pacnosnasaemomy no cBersnoi aunuu, Eciu pas-
HHIA B TBEPJOCTH /IBYX COIPHUKACAIOIIHXCH MHHepasoB HebGomb-
wast, To YepHbI 000J0K MEXAy HUMH Y3KHI H NOUTH HE3aMeTeH
AJs TJ1a3a, HO MNpH NOJHATHH TyGyca MHUKPOCKOIA CO CTOPOHBI MH-
HepaJia 6GoJiee TBepAOro napaljiesibHO TEHeBOH Kalime HIET Y3€Hb-
Kasi CBeTIafg KaeMouka. 3Ty KaeMOUKY (CBETJIYIO JIMHHIO) XOPOIIO
BHAHO TIpH obGbexkTuBax 40X, 20 (Ne 5) u mpu ciraboM okynsape
(6 ). C mMacasiHol UMMepCHel cBeTsias JuHus HezameTHa. Takum
ofpaszoM, NpPpH MNOAZHATHU TyObyca MHUKPOCKOMa
MHKPOMETPEHHBM BHAHTOM CBeTJgasg JUHUA Ie-
pemeniaercsi oT MHHepasa Ooaee TBePHAOTro K
MHHepaay 6oJee MATKOMY;, MpHU ONyCKAaHHUH TY-
6yca—Haol60poOT.

B mukpockonax MII-4 sasoga «Pycckme camougerThl» Tybyc
HEMOJIBIKHLIH, a TepeMelilaercs CTOJMMK MuKpockorna. IlosToMy
npu pabore Ha YKa3aHHBIX MHKpOCKOMNax, HaoGopor, HpH MO A-
HATHH CTOJHKA MHKPOCKONA MHKPOMETPEHHEBM
BHHTOM CBeTJasfd JUHuA ONepeMenaercds OT MHU-
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Hepana OGosee MSArKoro K MuHepaay 6oxgee
TBEPpAOMY.
PH TIOMOIUY OIHCAHHOIO METOAA MOXKHO DA3/HUHTD MHHepa-

JIBl, UMelouIe GH3KyI0 TBepAoCTh, KAk, HallpuMep, XaabKOMUpuT
n chanepur,

Puc. 25. TeneBbte kafimpl BOKDYT TBepAOr0 MHHepana — nupura. Cepas ocHon-
Hast Macca — cdaJjiepHr.
Yeenuueitne 20X.

Buanmocts cpersioft smmmn sHauuTennHO VAyUIIaeTCs, ecau
amepTypuyio nuadparMmy mepex ONaK-H/IIIOMHHATOPOM COMKHYTb
A0 MUHUMANBHOTO oTBepCTHs. ECAH y ocBeTHTeNs anepTypHoH
LUHa(parMpl HeTt, ee MOXHO Jerko cCLeaaTh camomy. Jlns sroro
HYXHO B34Tb TOHKHH JIMCTHK JATYHH WIH IKECTH W IIPOKOJIOTE B
HEM KDyLjI0oe oTBepcTHE DHaMeTpoM OKoJo 1 M. DTo HpHCNOCO6-
JIEHHE TIOMCILARTCST MEXK/Y OCBETHTENbHON JIAMIOUKON § ONAK-Fyi-
JIOMHHATOPOM. [Ipn sToM HyxHO CH€IHTb 33 TeM, yTo6h CcBeT H
anepTypHas nuadparma Gulag TOUYHO UEHTPHPOBAHEL,

Mertoy onpenenenus TBEPIOCTH MUHEPAJIA IO CReriON JHHHH
OCOOEHHO IEHEH TeM, UTO OH MO3ROJSET OMNpeneasaTb TBEPAOCTh
MHUHEDPAJIOB B MeJibyafIux 3epHax, Pa3MepPOM B COThle U JAaXKe B
TBRFHCHBR LONH MHLTAMeTpA.

Mo penvedy, pacnostapaemMomy NyTeM KOCOr0 OCBeu{eHHS. DToT
Metod U. C. Boabiucknii PEKOMEHAYET NIPUMEHSITb AJIsi MHHEPAJIOB
C PE3KO DA3NHYHONR TBEPAOCTBIO, ¥ KOTOPHIX HAGMIONATH CBETIYIO
JiIMHUIO He ynaercs. Kocoe ocsemelue cospaercs nyrem cnaboro
CABHTA TPU3MBI OMAK-H/IIOMHHATOPA M  JAMNOYKH OCBETHTEJIs,
B pesyabrate npoucxomur KOHUEHTPaUHAs CBeTa Ha OfHOH CTOpO-
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He BBIMYK/ILIX HJIM BOTHYTBHIX BBIIECJEHHH H MOSBJeHHE TEHH Ha
nporusononoxkHoi cropone. Cnavana xapakrep peqneda omnpese-
JAI0T [0 IBYM MUHepaJ/aM, OTHOCHTE/IbHbIL pebed KOTOPLIX H3Be-
CTeH, WJIH Ha rpPaHUuaX IYCTOT BHIKPALIMNBAHUSI, UMEIOWHX OTPHLA-
TebHLIH pesibed. TTpi KOCOM OCBELUCHHU BBIIYKJIOCTH HA TIOJHPO-
BaHHOM LIH(e OCBelleHbl (MM 3aTEMHEHBI) C OHOH CTODOHBI, 2
BOTHYTOCTH — C NPOTHBONONOXKHOI (puc. 26). Onpepenns xapak-
TEP OCBRIEHHSI pespeda, NPHCTYHAIOT K CPABHHTEJIbHOH OLEeHKe
€ro B oNpejeisieMOM MHUHepaJe,

Puc. 26. Onpenenenre TBep/loCTH N0 pefbedy, pacnosHaBaeMoMy INyTEM KOCOToO
OCBellleHHs (cxema).

Py — tBepabtit mumepan (nuput); Gn — Msrkuii Munepan (TajeHuT).
Beepxy nonuposaunubiii LM B paspese, BHU3Y — B naaue.

H. C. BoabiHekuii yneaser 6o/blioe BHHMaHHe METORY onpe-
ASNCHUS TBRPAOCTH 11O Pesibedy M MNPOKO WCMOABL3YET €ro TpH
AXarHoCTHKe pyaubix Muiepanos. ITo pensedy Bce pyAHbe MuHE-
paJ/ibl pa3GHBAIOTCS MM Ha CeMb IPYII OTHOCHTEIbHOH TBEPIOCTH.
B kaxmoil U3 rpymn MHHepaJsl pacnoaraloTcst no TBEPAOCTH B
NOCJAEI0BaTeNbHOM MOPSIKE, YCTAHOBJIEHHOM CHCTEMATHUECKHMHU
HaOMIOICHUSIMH,

Ilo a6pasusebiM wrpHxam. ITpu o6BIYHOM MeTOHE H3rOTOBJE-
HUSl TIOAHPOBAHHBIX MAKGDOB Ha Beex MHHEpaJsax ocTarTcsa Lapa-
MUHKY ¥ UITPHXK OT aGPasMBHBIX MATEPHAJIOB.

Ilo mrpuxam, o6pasylomuMcs B MOCIEAHION CTALHIO OJHPOB-
KH, MOXHO OHpENe/NHTh OTHOCHTEJbHYIO TBEPJOCT> MHHEPAJIOB.
JliIst 3TOrO HAXOAAT NMOA MHKPOCKOIIOM TOHKHI UITPHX, KOTOpHIA
IPOXOIUT Yepe3 nBa GIU3KHX 110 TBEPAOCTH CONMPHUKACAIOUIHXCS
munepana. Ha munepane ¢ Goabuieit Tepmoctsio abpasuBabli
WTPHX GYXeT Mejbue W YXKe; HA060POT, HA MHHEpAJe MEHeC TBep-
pom wrpux Gyner mupe u rayGxe. PaccMaTtpusaTh aGpasusubie
IITPHXH CIEAYEeT NMPH CHILHOM yBOJIHUYEHHH H NpH COMKHYTON nua-
¢bparme nosst apenus.
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OnHaKo npH NMo/Mb30BAHHU STHM MeTOOM HYIKHO YYUTHIBATD,
UTO PE3KHe WITPUXH OT IPpy6oro HIHGOBAJLHOrO MaTtepuana Jydy-
i€ COXPAHAIOTCA HA TBEPABIX MHHEPAsax, a HA MSrKHX MHHepa-
JIaX OHH MOTYT OhITh 3aNOJHpOBaHbl. B momo6HoM ciyyae, MOJb-
8yACh IPHUBEJCHHBIM BbILIE IPABUIOM, MOXKHO CACHATD KaK pas
TPOTHBONIOJIOKHEIH BBIBOJ O TBEDIOCTH.

Onnucandeie MeToAw ONpeaeseHus TBEPJAOCTH 10 XapaKrepy I1o-
BEPXHOCTH, IO CBET/IOH JIMHUMH, IIyTeM KOCOrO OCBEelleHHs H o
a0pasUBHBIM LUTPUXAM IEHHBl B TOM OTHOUWEHHWH, YTO TIO3BOJNSIOT
TIPOHSBOJMTL OnpeneseHnss Ha OueHb Meskux sepHax. Kpowme TOTO,
TIOJIMPOBAHHBIY IIIHG TIPH 3THX MeTogax He NOPTHTCH H MOMKET
NOABEPraTbCa NajbHeHnm nenwranusm. [Nocaeanee BaskHO B Tom
CIIyuae, CCIM Mbl HMEEM CIMHHYHBIE 3ePHA KAKOTO-HUGYIH peaxoro
MHHepana.

Merananyeckumn wraamn, Onpepenenne TBEPJIOCTH 3ITHM Me-
TOAOM 3aK/IOUAETCst B UAPANaHUH NOJUPOBAHHOTO HLTH(DA.!

Onpencaenne TBepROCTH MuHEPAIOR METAMJIMUECKHMH HIJIa-
My — HanGonee  pacnpocTpameHubli npueM B MHHeparpaduu.
3mech ompesensiercs TAK HasbipaeMas «T1aCCHBHAfA» TBEPIOCTD
(uapamanue ucnbityemoro MUHEpa/Ia), B OTJHYHE OT MUHEPAJIOrH-
UECKUX MCTOMOB, KOTOPBIMH ONPEAENSIOTCS H «IIACCHBHASY M <aK-
THBHAst» (UapanaHue HCHLITYeMbIM MHHepasioM) Teeppocrd. Hano
SaMETUTD, UTO «MaCCHBHAf» M «aKTHBHAS» TBEPAOCTH /A OLHOrO
M TOTO Xe MHHepasa He BCEerja cOBIAAAIOT.

A. T. Berextun npegnomun OMPeNeJISTL TBEPAOCTL ABYMS HF-
JIAMH — MELHOH M CcTanibHOH. MefHaa urja, H3roTOBJAsSIeMAs U3
HpoBOJa KpacHod Memu Maunoll 70—80) MM u JHAMETPOM OKOJIO
2 MM, 330CTPsIeTCsl ¢ OJHOIO KOHIA: B KauecTse CTAJIbHOH HIVIBI
MOXeT ObIThb HCIOJIb30BaHA IBefiHAan Hraa, C MTOMOIULIO 3THX KIJI
JIerKO pasOuth BCe MHHEPAIL! 1O TBEPJOCTH Ha TPH IPYIIHL:

1) Hu3KOH TBepROCTH — uepTaATcad MeaHod (M, KOHEYHO, CTAJb-
HOH) HIVIOK (TBEpAOCTb MO wiKame Mooca HiKe 3);

2) cpenmHeil TBepAOCTH — uep1ATCH CTANLHOH H He 4epTATCst
MenHol urso# (TBepAocTb 1o mkage Mooca ot 3 o b);

3) TBepABe — He YEPTATCH OGSHMH WriaMu (TBepmocTh o
wxkase Mooca shimre 5).

ITOT NpHEM B NpaKTHKe MaHeparpadun Haubosee yjao6GeH u
pacmpocTpanen. JTOT MeTOJ ONpefeeHHs TBEPJOCTH, HECMOTPSA
Ha CBOIO' IPOCTOTY, NOBOJIbHO OOLEKTHBEH,  HAMH OH IIOJIOXKEeH B
OCHOBY OIIPE/Ie/IMTENBHBIX TaGJHll, NPHBENEHHHIX B HACTOSILIEM
PYKOBOICTBE.

TBepaocTs urnamu ONMpeeAsieTes 1HOx MHUKDOCKOIIOM TpH ca1a-
60M yBeJTHUCHNH, OBLIYHO C OODBEKTHROM 3,7X (Ne'1). TIpu o6bek-
TuBe 9X (Ne 3) onpenensits TBEPAOCTL HIJIOH TPYAHO, HO 1pH He-

! Honnposannsifi mang, Ha KOTOpOM Ofipefessiach TREPAOCTb MHUHepana
Hdpananuem, nepen RajubHefNIHMH HCNBLITAHHAME HHOTZA NPHXOANTCT JNOBOAHTH

Ha cTekne C MHHYTHHKOM H [MOATONMUPORKLIBATE 33HOBO HA CYKHE ¢ Marnesueh
HIIH KPOKYCOM,
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KOTOPOM HaBBIKE BCe e BO3MOXHO. Mria 3amumaercs Mexay
yKasaTeJbHbiM H GOJBLUIMM IIAJbllaMH NPAaBOH pyKHn B 20—25 Mm
OT €e OCTPOro KOHIA; MH3HHell 1 Oe3bIMAHHBI Majen JOJMHbL
ONMMpaThes Ha CTOMMK MuKpockomna. Mray aepxar nog yraom 30—
40° K TOBepPXHOCTH IOMHPOBAHHOIO LLAH(A ¥ NPOBOAAT LUTPHUX, HA-
61071251 yepes OKyJsp, cJeBa HAMNPABO.

OO6riynoe 3aTpyllHeHHe Y HAUMHAIOUIMX 3aKJIIOUAETCS B HEyMe-
HHMH KOODJAHHUPOBAThL CBOM JBHIKEHH C HepeBepHyTHIMH IOJ
MHKPOCKONoM H3o0paxenusaMH. Korpa uray Befyt c/leBa Hamnpa-
BO, IpH HaOMOJEHHH B MHKPOCKOII Ka’XKeTCsl, UTO OHa HIeT crnpaBa
HaJaeBo. UToGbl ObICTpee NPHBLIKHYTh, PEKOMEHIYeTCH LITPHXH BCE
BpeMs BecTH cJjiesa Hanpaso. llTpuxy aydille IPOBOANTL HeGOJb-
NIMMH M PacIoNiaraTh X HA TPaHHUIlE OBYX CONPHKACAIOLIUXCA MH-
Hepanos, B aTOM Ciyuae 10 WHpHHE WITPHXA, HaOMOAAEMOrO IIPH
o6bekTHBax 9X (No 3) wiu 20X (Ne 5), MOXKHO CyauTb 06 OTHO-
CHTEJIbHOH TBePAOCTH KaxKAOTO H3 CONPUKACAIOLIUXCH MHHEpaJIoB.
CuibHO HaXKMMATb Ha HIVIY HE HAJ0, MIVIA HE JOJIKHA 3aMeTHO
THYTHCS M Tem Gosiee omatecst. Konen uribl BCe BpeMs JOJIKerr
6LITH OCTPBIM, AJIST WEro UMY, OCOGEHHO MeJHylo, HeoOXOUMO CH-
CTeMaTHYeCKH I10[TAYMBATL HA HAXJAAUHOH INKYpKe HJIH OpycKe.
[TpoBepurb 3aTOYKY HIJILI MOXKHO MO/, MHKPOCKONOM Tpn ciaGom
yBeJHYeHHY.

Munepanamu wmkanst Mooca. [lpu momoinu MeTaJIHUeCKIX
MIJT MOXKHO ONPEAeJsATh TBepAOCTb B Mpejenax ot l-§ no 5-i cry-
nenedl mxansl Mooca. Mexay TeM WMeeTCs 3HAUMTE/NBHOE uUCAO
MHHEPAJIOB, TBEPAOCTh KOTOPhIX Bhile 5. Tak, nanpumep, us o06-
utero yucaa B 192 munepania, noMelaeMpix B MHHeparpaqmqecxnz;
Tab/uuax, Ha AOJNIO TBEPAbIX, T. € He LAPaMNaloI#Xcsid CTajbHOH
HIJIOH, TPHXOANTCA 0k0J0 50. DTH MHHepasbl TaKkKe MOXKHO pas-
JENUTB [0 TBePAOCTH ¢ MOMOILBIO MHHepaJsoB Likaaw Mooca: op-
Toknas — 6, xksapu — 7, Tonaz — 8 u Kopyua — 9.

Onpenenenye TBEPAOCTH MHHEPAJIOB B MOJHPOBAHHBIX LLTH(AX
[POU3BOJAT CJAeAyIOUM ofpa3oM. Bepyt HeGOmbLIHE KPHCTAINKY
(8—10 MM nanuHOl M 3—4 MM B IIONEPEUHHKE) YKA3AHHBIX
MUHEPAJIOB, 3a0CTPSIOT MX KOHUL! B BHAe MHPAMHAOK HA LUJIH-
($oBaSbHOM Kpyre, BCTABJAAIOT B JATYHHBIE TPYGOUKH H 3aueKaHH-
BAlOT UX CBHHLUOM nau Ga66urtoM. ITosiyyeHHBIMH «urJIaMu» Tpo-
BOJSIT 110 JIHHEeUKe (BHE MHMKDOCKONA) 4epTy 4epe3 BCCh MOJIHPO-
BaHHbIA mutud. 3aTeM paccMaTpHBAIOT YEPTY MOA MHKPOCKOTOM,
nepejBurasi oJHPOBAHHBIA IIH( Ha CTOJUKE C MOMOIIBIO KOOP-
NUHATHBIX CaJIa30K MM NPOCTO PyKaMHu. Eciu ucrbiTyeMblii MuHe-
paj He UepTHTCH OPTOK/IA30M, €ro HCIBITHIBAIOT KBAPLEM, a eCJd
norpebyercs, TO TOMA30M W KOPYHIOM.

TakuM MeTOAOM aBTOpP H3yyasa TBepAOCTb XPOMHTOB (XpOoM-
HWIHHENUAOB) M J0Kas3aJ, 4TO OHa KojieOGJaercst B mnpejesnax or 6
10 8 (no Moocy).

Mukpocknepomerpom Tanmemxa. CrjaepoMeTpoM Ha3bIBaeTCs
npubop A8 onpeipesNeHdst TBepAOCTH. M3BECTHO HECKONbKO KOH-
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CTPYKUHit 3THX NpHOOPOB, HO B MHHeparpadHH Halues npuMeHe-
HHEe TOJIBKO MuKpockiepoMmerp Tanmenska. OH COCTOUT B OCHOBHOM
M3 KaualolUerocst KOPOMbIC]A, K KOHIY KOTOPOLO MNpHKpelseHa
HaKJIOHHO a/Ma3Hasi MIJId H 10 KOTOPOMY IepeiBHraeTcs rpysuK
Korna rpysnk mnaxomutes na uyiesom JleJIeHUH, KOpOMbICJI(;
S{)gzceﬂroa PaBHOBECHH; KOTlla e IPy3uK GyleT MepelBHHYT, KOPO-
oo, HAKIOHUTCS, YTO OOYCJOBHT JaBjeHHE Ha a/JMa3Hoe
UCKJIepOMeTp THIA TajMenrka MOMeT GbiTh M3FOTOBJIEH B JIIO-
001 MaCTEPCKOH CBOMMH CPEACTBAMH. AJIMa3Hast UIJIa MOXKET GbiTh
3aMeHeHa KOPYHIOBOH HIJIOH, ynoTpeGiisoilelicst I/si MpOHCph-
BaHUA JAOJNTOHrpaioiiX IJIACTHHOK. P
Ha cromuxe mukpockona B xoopaunathble casasku yKperis-
10T IOJIMPOBANHbIE UKD, BCTABASIOT 0GbekTHB 3,7X (No 1) Ilpn-
fngggga;aBnHBaxoT TaGK, 4TOGHI a/MasHasi WIVA Kacamach HCIbi-
) nHepana # Ob
o o ) Jla BHIHA NOX MHKPOCKOIIOM B LEHTpe
KopoMbicsio pomxHO GbiTh B TOPU3OHTAJNBHOM  [10JIOXKEHHH
Ilepensurator rpysux u tem camsiM cooGmaror HEKOTOpYiO Ha-
[PY3Ky anMasuoif urie. IlepensuraioT nosnpoBauumil wand B
KOOpIMHATHBIX ca/la3KaX, H Ha HCIBITYeMOM MHUHepaJse Hraof mpo-
BORUTCA Yepra. CPABHUBAIOT IIHPHHY [OJMYUEHHOH UepTHl C aga-
JIOHHLIM IITPDHXOM, 32 KOTODbIA MOXKeT ObiTb NPHHATA OXHA U3
UepToueK (Resenuii) OKyasip-Mukpomerpa. Mensist Harpysky Ha
4/IMa3HOe OCTpHE MyTeM MNepefBUTaHUs IPy3uKa, AOGMRAIOTCS TO-
JIyHeHMSI MeDThl HA MHHepaJjie OAMHAKOBOH IUMPHHBI € 3TAJNOHHOMN
HepTon  OKyJsip-Mukpomerpa. Tlpubop TpeGyer mnpensapureis-
HOH TPAaLyHPOBKH, IPH KOTOPOH HEOGXOIHMO YCTAHOBHTHL IOJOMKE-
HHE I'PY3HKa H HATPY3K¥ Ha OCTpHE I CeMH STAJOHHLIX MHHe-
pasioB mikanwl TBepioctd Tanmemxa (raGua. 8). Teepgocts wchbi-

Ta6auma 8

O6o3nauenne | Mosowes

TmeproCTH Tunnuusit MuHepan THPbKH :ae fiassenne
Kopompicae [Ha OCTpHe r

A Aprewtur , ., . . . ., 0,2 0,105

Huskas B lFaaewur . . . . ., ., 0,4 0’210

C Xanpkomuputr . . . . . . 0,7 0’365

Cpeanss g D Terpasapur . . . . . . . 1,0 0,520

E Hukeann , ., . . . . . . 1,5 0,775

Bricokas JF Marsetnr . . . ., ., 2,0 1,035

G Wabmenur . ., . . . ., 3,0 1,550
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Kaaccndukaiyss TajMe/ka He Haulla WIMPOKOrO NPaKTHYE-

croro npuMenenusi. Ho gan#ble 0 TBEpAOCTH MUHEDAJOB IO Tan-
MEKY SIBASIOTCS BECHMA IOJE3HBIMH TPH ONPENe/eHHH TBep/lo-
CTH CpPABHUTE/bHBIMH METOAAMH, K KOTOPBIM MBI 4aCTO npube-
raem.
TakuM 06pasoM, MPH MOJAb30BAHHH ONUCAHHBIM npubopom 3a
Mepy TBepJIOCTH MHHepaja NPHHHMAeTcs IO CYLIECTBY HAarpyska
B rpaMMax Ha aJMa3HOe OCTPHe, NpU KOTOPOM HEPTHUTCA IUTPUX
CTAHAAPTHOH WHPHHEL Bosee Toudble pe3yabTaTbl MOXKHO TIOJY-
YHTb, €C1M HAHOCHTb HITPHX TPH CTAHNAPTHOR HArpyske, a 3aTeM
W3MEpATH ero IHPUHY TP CATBHOM yBENHUECHHU C MOMOLUIBIO BHH-
TOBOIO OKYJISIP-MHKPOMETpa.

BpaBiusanneM ¢ nomolusio npuGopa Xpyulesa u Bepkonuua '.
TBepHAOCTs 3THM METOJOM OllpelensieTcss € TIOMOLUBIO npubopa
[IMT-2, npencraBasionero co6oid MHKPOCKOIL, cHaGxeHHbIH crie-
QUabHEIM [PHCIOCOGJIEHHEM C KBaJpaTHOH aaMasHoOM mHpa-
MHJKOH.

Teepjocrs MHEHEpasJa onpejesisiercs BAABAHBAHHEM ITHpaMUN-
Kd ¥ BBIyHCIsieTcs (B Kr/Mm?) 1o dopmyde:

H=28in < . —5

rge o — yroJ MexJIy HNPOTHBOMOJOXKHBIMH IPAHfAMH THPAMHUIKY,

P — marpyska B KT;
d — nuaronasb Habai0faeMOro B MHKDOCKOI OTHeYaTKa Of
BAABAUBAHHA B MM.
[TpuGop I[IMT-2 cayXur TaKkke s HaGMOACHHS CBOACTB
YIPYroCTH, IUIACTHYHOCTH H XPYMKOCTH MHHEDAJIOB IYTEM H3yue-
HHA (POPMBI OTIEUATKOB, QUTYP AaBJEHHA U TPEIIHH.

3. HCTOYHHUKH OIMUBOK U MPAKTUYECKHE COBETbHI

[lpuBoguMble HUXe yKa3aHHs OTHOCSTCS K METOAAM ONpejeie-
Hyst TBEPAOCTH NMyTEM IaparaHus.

1. TlpuryruienHble HMMJIbl HE LaayT HAJEXKHOrO UWITpHXA. ITo-
3TOMY MeTajlJ1M4ecKHe HIVIbl HYXHO CHCTEMAaTHUeCKH INOATaHBaTH
HA IWIKypKe, a KPHCTAMIMKH MHHEPaJOB — Ha ILIH(OBAILHOM

Kpyre.
V ckiepoMeTpa Bpems OT BpeMeHU CJAelyeT NPOBepsTh rpaiyH-

POBKY.
2. INpu mos0roM HaKJIOHE HIVIBL YepTa MOXeT He HOJYduThCs,
TaK KaK MuHepaja OyJeT KacaTbCsl He OCTPHE HIJIBI, a €e 6oKoBas

1C. IO OwMm HT};OB. [Tpumenenue npubopa Mukporsepaoctd [TMT-2 KoH-
crpykuun M. M. Xpywera n E. C. Bepkosuua Mid AHariOCTHKA MHUHEpaJos.
3an. Bcecowosu. MiHepad. o6-sa, Ne 4, 1949.

9L



vyacte. [loatoMy Hry HyXHO pnepXatb Iojg YINIOM He MeHee

30—40°.

3. ITosepxHoCcTh MoJHpOBaHHOrO ULTH(pA MOXKET ObITh 3arpss-
HEHHOH (CJI0eM MaCTHKH, KelpoBnM MacioMm HT. 1.). Mria, pas-
JBHTass TOHKMHA €0 3arpssHenus, OCTABHT YepTy, KOTOPYIO 1O He-
OTBITHOCTH TIPHHUMAIOT 32 uepTy B Munepase. [Tostomy nepen na-
YaJOM HCIObITAHHA Ha TBepLOCTh HEOOXOAMMO IOJNHPOBAHHBIHR
uEG TIATEeAbHO NPOTEPeTh Wik NOANCJUPOBATE.

4. Mdrkas urja Ha TBepIoM MHHepaje ocrtasader cjeld. Ha-
IpuUMep, MefHas HIJIa OCTaBHT cjel Meld na cdanepure, Crajib-
Has HMIJIa OCTaBHT CJel[ CTajad HA KacCHTepuTe, OPTOKIa30Bad
«HIJIa» OCTABHT CJeJ OpPTOKJa3a HA XPOMHTE H T. A. ITOT Cjef
HEJIb3S] IIPHHUMATE 3a uepTy. PexoMEHILYeTCs, mocje TOro KaK 4ep-

Ta DpoOBe/eHa, 00TepeTh NOJAupoBafAHBI LI} (MOXHO W HE CHH-

Masi ¢ MUKDPOCKONA) MaJieHbKOH BOJMOCSIHOH KHCTOUKOM.

5. Onpejenenne TBepAOCTH Ou€Hb MEJKHX 3€PEeH H TOHKHX
WIOUEK ¢ NOMOLUBIO UMVl HenajexXHO. Bo-nepseX, urioff TpyaHo
KOCHYTbCS MaJIEHbKOro 3epHa, a BO-BTODBHIX, NPH BKJIIOYEHHIT

MEJIKOro, MsSIrKOro MHHepaJa B TBEPAOM HIVIA IIEPECKOYHUT Hepes

MSITKHH MuHepaJ, He ToBpexus ero. [103ToMy TBeprocTh MEJKHX
3epeH ONpefensioT APYIHMH MeTogAMH (M0 CBEeTJIOH JunuM H O
Xapaxrepy MOBEPXHOCTH).

~ TBepiaocTb HEKOTOPLIX MiiHepasiOB SBJSIETCS HEMOCTOSIHHOM, H
3TO 3aTPyAHseT ONpeleJeHHe JaHHpIX MUHepanos. Tak, nanpumep,
IVIOTHBI JIMMOHHT HMeeT BLICOKYIo TBEPIOCTD, a OXPHCTHIH — HH3-
Kyio WJH cpefHioo. To e orHocuTCsl H K ITHPOJIIO3HTY H Bapy.
Dopuut MOXeT HMeTb TBEPAOCTL CPEAHIOI WM HH3KYIO, YTO 34BHU-
CHT, BEpPOSATHO, OT HaJHYHUSl B HeM B TBEDAOM pacTBOpe NepPEMEH-
HBIX KOJTHYECTB XaJIbKO3HHA. BojndpaMuT umeer TBeprocts E (5—
5,0), crajbHas MIVld OCTaBJsier Ha HEM CJiell JIHLIb IIDH CHJILHOM
HAXKHUMe, MOITOMY €ro TBEPIOCTL MOMHO CUHTATh BHICOKOH, a He
cpennedi. To e camoe oTHocutcsd K LIMAJbTHHY W XJOAHTHTY.
Marnernr o6runo B muneparpadUeCKUX OIpPEAENHTENSIX OTHO-
CHTCs1 K IpyIMe TBepAblX MHHepajioB, HO CrajbHas Hrja ocCTas-
JIIET B HEM SICHHI cylefl. DTO 06CToATEIBCTBO YUHTHIBAETCA B ONpe-
HeJHTeNsIX PYAHBIX MHHepaioB, B cBOAHBIX Tabauuax (rnasa XIII)
JIAHHOTO PYKOBOJCTBA BCe nogo6Hpl€é MHHEpaJbl MOBTOPAIOTCA B
pPasHBIX rpymnmnax. : '

YIIPA)KHEHHS
Onpegesenne TBEPAOCTH N0 XapaktePy MOJIMPOBAHHOH NOBEPXHOCTH

CHavalla pexoMeHayercss o3HaxoMuTsCA IPH obbektHBe 9X (Ne 3) ¢ xa-
PaKTepOM MONHPOBAHHOR NIOBEPXHOCTH MUPHTE, XalNLKOMMPUTA ¥ TaleHHTa M
ONpEJeNINTh HX OTHOCHTENLHYIO TBepAOCTh- 3aTeM MpH ofbextupax 3,7X (Nel)
H 9X (Ne 3) cnenyer nposecTd HadmozeHHe 338 HapyXXHLIMH TEHeBLIMH KafiMa-
MH y nApuTa (Wi XPOMHTA, MarHerura), a8 TaKKe 32 BHYTPEHHHMH TEHEBBLIMH
KafiMaMn y BKaioueHnH ragesnra B rupure. [lanee ciepyer nposecrd HaGiio-
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nenue ¢ OGUHOKYJNAPHOH Jyrno#, ¢ NOMOLLbIO KOTOpO# JIerKO MOXKHO 3amemn:
penved MHHEPAJOB, a CNENOBATENBHO, H onpefenuTh KX OTHOCHTEBHYIO TBED

JOCTb.

OnpepneleHne TBEPHLOCTH N0 CBETACH JNHHHH

CHauafa HAXONAT NMOJ MHKPOCKONOM [lBA COMPHUKACAIOULAXCH MyHepana,
3aMeTHO DAasHSLIUXCA 10 TBEPLOCTH (chanepuT W TaneHuT) M ﬂaﬁm%ﬂaxor y
HUX CBeTJIyIO JIHAHIO M HanpapnenHe ee ADHKEHHA npud mnopHsATHH TyOyCa MH
kpockona. [locse 3TOro NMpOU3BOAAT Gomnee TpyAHOE Olpeneenie Jlﬂg IlByX
CONPHKACAIOIUXCA MHHEPAJOB, HE3HaUUTEJIbHO OTIHYAIOUIHXCS no TBOCDILOCTH
(xanbkonuput ¥ Caseput, chanepur rennantut). Hafins mon Mmpr KOHOL%
npu obvekruse 40X, 20X (Ne 5) KOHTAKT ITHX MHHEPAIOB, npH €O KHyTo_
auadparmMe ¥ MeLJEHHOM NOAHHMAIHH Ty6y§a MUKPOMETPRHHbIM BHHTOM YyCTa
HABJHBAIOT HANpPABJEHHE JABHMKEHHsI CBETJIOM JHHHWH H oTHoCHTE/NBPHYIO TBep-

MOCTb JUisl JAHHOH Napbl MUHEPAJIOB.

Onpeaejenue TBEPROCTH cnocof0OM KOCOro OCBeleHHS

Kocoit cseT (OAHOCTOpPOHHEE oCBellleHHe) CO3aeTcs NyTeM 1e06osbIIoro Ha-
KJIOHA NPH3Mb! ONAK-HUIIOMHHATOPA. B kKOocoM cBeTe cliefyer ciia4aja NMpoBecTHd
Habaogenne 32 PacnonokKeHnHeM CBeTa H TEHH y NYCTOT gbxxpamHBaHHﬁ, HMelo-
WKX OTpHuATEJIbHLIA pedbed, mocie 4ero MOKHO IEPEHTH K CPaB;I(‘I;ZeJ["H:(OQPE
OlleHKe TBepAOCTH MHHEDPAaJIOB H 3THM cnoco6oM onpefeauTs TBEPANC ¢

MOTO MHHepana.

OnpenencHue TBEPAOCTH MeETANJHYECKHMH HIJaMH

Cuayana pa6oTa NDOH3BOAUTCS NPH OGBEKTHBE 3,7 (Ne 1). Tipensapu-
T€JILHO TOJ MHUKDOCKOINIOM HYMKHO IPOBEPUTh, MOCTATOYHO JH ocTpbl Meanasi W
crafbHAS UTAbl, B NPOTHBHOM cayuae HX CIELYyeT noaTouuTh, HA IIKYpPKe HJIPE
Gpycke. McnbiTyeMbi MHHEpaJl YCTAHABAMBAIOT B CEPEMHILY noﬂf;m?»I;E;fH:XM:e
Kpockona H /efaioT Ha HeM MeaHoHd HIJIOH KODOTKHH ITPHX, Ec eP
NOJIy4HJICs, TO BTOPHYHO WITPRX NMPOBOJAT CTATLHOH uraof. 3areM ONPEAENAIOT,
K Kakofl u3 TpeX IPYNN TBEPAOCTH CJGAYET OTHECTH MHHepal. 2TO0 uCnbITAHHE
0JIe3HO MponesaTh enle Ha ABYyX-Tpex MHHepanax.

I'Ioc;nep al'ﬁoro MOKHO npucryynu'rb K OTpejleleHHI0 TBepAOCTH npu ofwpex
tige 9X (Ne 3).



IFJIABA X

MATHUTHOCTb W 3JEKTPOIIPOBOJHOCTD
1. MATHUTHOCTD

Ucnbitanne ¢ maruutnoi crpenkoil. Hexoropele munepanst o6-
JI41a10T MArHATHBIMH CBOHCTBAMH. K 4HC/Iy CHJIBHO MAaTHHTHBIX
MHHEpaJIOB OTHOCATCA: CaMOpO/HOe KeJge30, MarHeTHr, MarHe3uo-
(EPPHT, THPPOTHH H KyOaHUT (XaJbMep3HuT).

YMmepenHo wiu cla00 MATHUTHBIMH SIBJSIOTCSI: JKeJe3ncTast
MJIATHHA, TPOWIHT, 3KEJEIUCThIE  XPOMIUTIHHENHAR, SKOGCUT,
¢dpankauuur, Gepbepur, BOJAbGPAMAT, MAITCMHT H MEJLHHKOBHUT.

Ecnn MarHuTHas cTpeska OTKJIOHSETCS [0 HAIPaBJeHUIO K MH-
HepaJry i TAHETCA 3a HAM HJH Jake NPHIMOaeT K HeMmy, 3TO 3Ha-
YHT, YTO MHHEpaAJ MarHATeH, MarHuTHOCTbL Onpejessiercss B Tpa-
Jycax yrJa OTKJIOHEeHHs CTPeJKHM. ECAu yCTAHOBJEHO, YTO IIOJH-
POBAHHBIH MM MAaCHUTEH, IPHCTYNAIOT K OTBICKAHAIO MAarHHTHOIO
MHHepaJia. [{js 3TOro 3aMeualoT Ha IONUPOBAHHOM Imaude yua-
CTOK, KOTOPLIH NeACTBYyeT Ha MATHUTHYIO CTPEJKY, W TIIATEJNHHO
[POCMATPUBAIOT €I'0 IIOTOM NOJ MUKDPOCKOIOM.

Hcnpitanne ¢ nomomplo upuGopa Maxk-Kunerpn, Meron ua-
GJIIOEHUST MATHHTHBIX MHHEPaaoB [MOJ MHKPOCKONIOM, NPENJ0MXKeH-
ubii Mak-KuHcTpH, 3aKa04aercs B CJAEAYIOLIEM:

Ot mBefiHON HIVIH OTJIaMbIBAIOT YIIKO (HOXKOBKY), KOTOPOE B
TeueHHe CYTOK HAMAarHHY¥BalOT NOJKOBOOOPA3MbIM MArHHTOM. 3a-
TeM 3Ty NOJAKOBKY NPHKJEHBAIOT K KOHIY YIPYroro 4epHOro KOH-
CKOTO BOJIOca AHHOR okojo 10 cM; apyro#i xoHen BoJoca NpH-
KPeIIsioT K najdouke. JloaydeHHYIO <«ynouKy» HDHAENBIBAIOT K
wratusy (puc. 27).

YcranaBayBaioT MUKPOCKON ¢ 0ObekTHBOM 3,7X { Ne 1) BepTH-
kaabHO. TIpuGop ycranasiauBaloT Tak, 4rofbi NMOAKOBKAa Oblia B
IleHTpe MoJIs 3peHus U Ha |—2 MM Bhiilie IOJIHPOBaHHOrO MHda.
3areM ABHTaloT IOJHPOBAHHBI LIIH( C MOMOMILIO KOOPAMHATHBIX
canasog. Kak TOJBKO IOJKOBKA OKaXKeTCsl Hal, MaTHUTHBIM MHHe-
paJioM, oHA WJH IIPHJIHIHET K HEeMY, HJIH BOJOCOK CHJIBLHO COTHETCH.

HcnbiTanne nopomka MuHepana. VCHOEITHIBATE Ha MAaTHUT-
HOCTh MOXKHO H IIOPOIUOK MHHEpaaa, KOTOPHIH HOMyYaloT ¢ Mo-
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MOLIbIO CTAbHON wiau anMasHoli uriw. Ecam X nosyuennoMmy
YKa3aHHLIM CIIOCOGOM NOPOLIKY MHHepasa NOJHECTH MO MHKPO-
cKomoM npu oObekTuBe 9X (Noe 3) MarHHTHYIO CTPEJKY HJIH Mar-
HUTHYIO MIJIY, YACTHUKH MHUHepasa, ecjii OH Marnuten, OyayT npu-
JIMMAaTh K CTPeJKe WJIM OPHEHTHPOBATbCS B HAaNpaBJIeHHH ee, 3a-
JlepXKUBasich Y Kpast LapanuHbl.

. 0
- —C ]

C )

Puc. 27. Cxema npuGopa fjs UCNHITAHMA HA MarHUTHOCTD.
1 — CTONHK MHKDOCKONA; 2 — BOJIOCOK; 3 -— MarHHTHO€ YUIKO HFJIH.

Taxgoil MeToJq HCHBITAHHA pPeKOMeHJyercsd Aas cjJab0 Marsur-
HBIX MuHepasios (axoOcut, depOeput, TIIaTHHA).

2. 3JIEKTPONIPOBOAHOCTD

Munepansl HMeOT passuYHOe CONPOTHUBJACHHE IO OTHOIIEHHIO
h TPOXOASILIEMY uepe3 HHUX 23JeKTpHUYeCKOMY ToKy. Hekoropne
MHHepasbl {HaNpuUMep, CaMOpoaHasi MelIb H cepeGpo) — cosep-
ileHHble TTPOBOAHUKH, APYTHE 3Ke, HA0OOPOT, NOYTH HEe TPOBOIST
31eKTpuuecTBa (ca10/1a, KaJbluT). DOJBLIIMHCTBO PYNHEIX MuHe-
paJIoB XopoOIIO NMPOBOAUT 3JEKTPHUECKHH TOK.

DJIEKTPOIIPOBOHOCT PYAHBIX MHHEPAJIOB H3ydasnach HECKOJb-
KHMH HCCe/IOBATENAMHE,

HeBu u ®apHram NpeNIOKUIN H3MEPATb JIEKTPOIPOBOLHOCTS.
PYAHBIX MHHEDAJOB C NOMOIIBIO cyxoff 6aTapen KapMaHHoro ¢oHa-
72 H BosbtMerpa. C noMolipto TakKoro npuopa OHH YCTaHOBHJIU
TDH IPYNNL MHHEPAJIOB!
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I rpynna — musepaJni, o6nafaiolise SJ1eKTPONPOBOIHOCTIO,
KaK Melb;
II rpynmna — MHHepaJbl, NPOBOAALIAE 3JICKTPUUCCKHH TOK
XyXe, 4eM Melb;

III rpynma — MHHepaJibl, He NPOBOIALIME 3JEKTPUUECTBA.

Bousee ycosepuieHCTBOBaHHBIA NPUOGOP A1 H3MEDEHHS 3IEKTPO-
NPOBOAHOCTH OpHMeEHsICH B gaboparopun LHIHHUI'PH. Ycerpoiterso
sroro npubopa craeywoiiee,

DJIeKTPHYECKHI TOK OT Gataped W3 IBYX WIH TPeX CYXHX dJe-
MEHTOB TIPOXOIHUT IIOC/IE[ORATENBHO Uepe3 MHHEPaJ W uepes lelb
43 6 3JIeKTPUUECKHX JaMTIOueK Mo 2 V KaXKAast MK uepe3 MuHepal
¥ uepes MHaaHamnepMmerp. IlepBoe coeaunenue mnpuMeHsieTcs
IIPH BBICOKOH 3JIeKTPONPOBOIHOCTH MHHEPAJIOB; B 9TOM CJIYUae O CH-
Jie 3JEKTPHUECKOrO TOKA B LM CYAAT MO UHCJIY 3aMeTHO HaKaJu-
BaIOLLMXCSA JEKTPHYECKHX JlamMIoueK. Bropoe coepnnenue ynorpes-
Jsiercsi npu Gosiee caabol  3/1eKTPONPOBOJHOCTH MUHEPAJIOB; B
3TOM CJyuae O CuJi¢ TOKa CyAsT IO [OKa3aHHIO MUJIHAMIIEpMeTpa.

Becwb npu6op cobpan Ha sGountoBoil Aolieuke. JlaMmouxku s
HEro MOXHO B35Tb OT KapmaHHOro ¢oHapuka. Musinamnepmer-
pPOM MOXKET CJYXHTb KapMaHHBIH MHLIaMIEPMETP-BOALTMET),
ynorpeGasieMblii a5 paauo. Mexay CrajibHBIMH HIVIAMH, KOTOpBI-
MH KacaioTcsl HCCAeLyeMOro MUHepasia, PEeKOMEHYCTCST OCTABHTD
PE3MHOBRIN KAHHBILICK, KOTOPHIH CJAeAyeT 3aKPErUTb pPEe3HHOBLIM
e KojnedkoM. Taxoe npucnoco6sieHHe MO3BOJHT B OYeHb HeGOJb-
WX [IpeJesiax H3MeHSTb PACCTOSHHE MEXIY KOHILAMH HIJI, IBH-
rasi KJAMHbIIIEK BIEPe] M Ha3aj, 4TO OYeHb BAXKHO NIPH HCCAENO-
BaHMA MeJKHX 3epeH. Kpome Toro, sta pe3uHoBasi mpocsoiika He
UO3BOJIHT MIJIaM COMKHYTBCS B MOMEHT HaXKHMa Ha HCCJeJyeMbii
MHHEpaJ.

[Ipu nmomomm omnmcbiBaemoro npufopa BCe PYAHBIE MHHepPabl
T0 3JIEKTPOIPOBOAHOCTH PasOUTH HA 6 KJ1acCOB:

HCOBITHIBAIOTCA € MOMOLBLIO

Ouenb BbICOKAA
Kan
BC;E;LM 3]1eKTPHUYECKHX NaMIOYeK
Huxecpennas NCNBITHBAIOTCSA C TTOMOUIbIO
Caabas MHAJIMAMOEpMETpa
Oueub caabas MOKAa3aHUa MUAJIHAMIIEPMETpa
He3aMeTHBI,

Bosiee Tounbie M3MepeHHsi 3JEKTPONPOBOAHOCTH OBUIH IPOU3-
sesennl [apseem. Ero npuGop cocrout u3 NOTEHHHOMETPA C Mel-
HBIMH M ILI4aTHHOBBIMH HMIOJbUATHIMH HAKOHEYHHKaMH. Bremruss
napa MeJHLIX MrOJIOK BK/IOYAaeTcsl B 3JEKTPHUECKYI0 LeNb C Cy-
Xx¥MH OGaTapeliKaMH H CJIYXXHT IPOBOJHHKOM TOKAa 4epe3 MHHepaJ,
BHYTPEHHAA e — IJIaTHHOBAsl mapa -— COeJHHsieTcst ¢ NMOTEeHIHO-
MEeTpPOM. DJICKTPONPOBOJAHOCThL ONpeNessieTcsi U3MEPEeHHEM OMHuUe-
CKOro conpotusjeHusa. CHIa ToKa B IENH H3MePSieTcsl ¢ MOMOLILIO
raJibBaHOMeETpa, a COMPOTHBJEHHe MUHepaJsa BBYHC/SETCS MO 3a-
Kony Owma.
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WM. C. BonblHCKHI CKOHCTPYHPOBaJ ClIeNHaJbHOE NPHCIOCOG-
JIEHHE JJIsl U3MEPEHHs 3JIEKTPONPOBOJHOCTH MHHEPAJIOB [10 METOAY
lapses, xoropoe npeacras/iser coGoii MUHHATIOPHOE YCTPONACTBO,
YKpemieHHoe Ha O0BheKTHBE MHKPOCKONA € MOMOUIbIO OTKHIHOIO
xomyTuka- ¥Ycranoska M. C. BosblHckoro (puc. 28) cocTouT M3

Puc. 28. CxeMa yCTaHOBKH IJs1 H3MepeHHS 3JIEKTPONPOBOLHOCTH
(no M. C. Boabtnckomy)
b — 6arapes nuranusg; M— mocTuk Yutcrona; M — uaMepurespHoe mnpHcmo-
cobuenue; IT— nepekmouarenn; JI —aamnouka, mA — MuaauamiepMerp;
I' — raneBanoMerp.

6atapen nutanua (B) (4,5 B), Mmoctuka Yutcrona (M) u usmepu-
TesibHOrO npucnocoGienust (M), BkiIloyaeMoro B 0fiHO U3 nied Mo-
cTHKa. B kauectse npuGopa, KOHTPOJUPYIOIIETO OTCYTCTBHE TOKA
B JMaroHasJd MOCTHKA, pHMeHsieTcs jiamnouka (JI) or xapmanHo-
ro ¢ouaps, MuanuamnepMmerp (mA) MM YYBCTBHTENbHBIH rafb-
paHomerp (I'). Ilpu orcyrcTBHM TOKa B JHAroHajJud MOCTHKA CO-
NPOTHBJIEHHE MHHepaja X BBIYUCJASETCa no ¢opmyne:

PesyabraTsl uaMepenuit ['apBest nmpencrasJjieHsl B BuAe TaGJH-
Lbl, B KOTOPOU MHHEpaJLl PacroJ/oXeHsl B NOpsJKe UX BO3pacraio-
mero conporisaeHds (tabu. 9).

Ta6auga 9

JNeKTPONPOBOAHOCTh TJIABHEHIINX PYNHBIX MHHEPANOB

[Mokasanua
snggfgs;‘;o- x:":g‘;“{; Muuepannt Conner:ﬁ:ev’m-
BORHOCTH p Ma pa, oM
Buicoxas 1015 Cepe6po 10-°
Mem, ]0‘4
Munnepat 10-
Hugeann 10-*
BucmyT 10-?
7 Pyxonoxctso no muneparpadus ) 97



N R R - Conpoe
BOHHOCTH nep:‘c;Tpa, HHepaiH } HEH;»?’
S ———
Buicoxan 10—-15 Koeeaauu 16-?
MenTaangur 1wt
[TnppoTun \ 10-*
Apcenonupur 107!
Bopuur 10!
Marnetnt 10-!
Huaxkas 1-9 Tupur 1
Fanedur 1
X aJbKOIHPHT 10
Mapkagut ° 102
Tenuanrar 102
WabMenut 103
[Mcnaomenan 108
Kynpur 108
Kaccnreput 107
Bpaynur 108
Heaaumernas Mesnee 1 Kunosapsb 108
JIumoHHT 108
CruGHUT 108
Cdanepur 108
Xpomur 108
YOPAXHEHHA

Henpitauna Ha MarHHTHOCTH

IpenBaputensno noaupoBaunpidl mIad npoOBEPSIOT HAa MATHHTHOCTB € [O-
MOIWWBIO CTpeNKH KOMnaca, NmpH 3TOM OTMeYalT, B KakKod wactd ONiH(pa Haxo-
Isites HauGonee MACHUTHDIE TOWKH. )

Muxpackon ycrawapnusaioT epTHkanbno. HaGiilofeHne BeayT npH caGoM
yBenkuerus (00beKTHg 3,7X, Ne ). 3arem ycranasaueaior npubop Mak-Kan-
CTPH TaK, yro0pl MaryuTHOE YIIKO OLLIO B CepPelHHE IOJIST 3peHHs] H HA BHICOTE
1—2 MM or nmomupOBaHHON MOBepXHOCTH. Me/lIeHHO NepelBHras NOJHPOBAHHBIR
WAHQ B KOOPHMHATHLIX CaNa3KaX, CACAAT B MUKPOCKON 33 NONOKEHHEM MAarHuT-
Horo yiuxa. ITo KOMeGanni0 €r0 YCTaHABJMBAKT, KAKOH W3 MuHepasnoB obnana-
©F MarHMTHLIMU CBOHCTBAMH.

H3mepenue 2/1eKTPONPOBOJHOCTH PYLHBIX MHHEPAIOB

Tounoe mamepeHne 3JeKTPONPOBOAHOCTH MHHEPATIOB Tpebyer CHenHaNbHOMH
amnaparypul. B npaxruke MuHeparpaduu oGmuHO GHIBAET AOCTATOUHO olpeje-
JAEHHS JIHINE TPeX CTenenel 3JAeKTPOIPOBOAHOCTH: BEHICOKOH, HHSKOH, He3aMeTHOH.
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[Mokasanus MuwIMaMiepMeTpa AAA TPEX YKasaHHBIX CTEMEHEH SJIEKTPOnpo-
BOAHOCTH CcM. B Tabu. 9.

Ilas 5TOR wmesin MOMKeET CJIyXHTh BbILICOMHCaHubiA NPHOOP, NPHUMEHSIOLIH-
cg B aaboparopun HUTPU,

Hsmepenna pexoMeHiyercs IPOM3BOAUTh NPEeHMYIIECTBOHHO [0 MHJIHAM-
nepMeTpy, TaK KAK NMOKa3aHusl JaMNOUeK MeHee HaJeXHDL

MUKpPOCKON FOMKeH HAXOMUTBCS B BePTUKAJALHOM HOAONKeHHH. Pabora
HOMMHA NPOU3ROAHTECA NpH ob0bekTHBe 3,7X (Ne l). Ycramapaupaercst na cro-
JAKe MHKPOCKONA B KOOPAMHATHHE CANA3KH nomupoBanuniii miaud. Tlpukiio-
yperTca 6arapefia K saxuMam nputopa. Bxamwuaercs Muinuamnepmerp.

Tlox MHKPOCKONOM HAXOAMTCS HCMBITYEMBI MHHEDaJ, KOTOPOTO KACAITCS
ofeHMH HLaMit H B TO XKe BpeMs saMedaroT nokasanns Muanuavmepmerpa. Ilo-
Ka3aHUSl 3aNHCLBAIOTCSI B TETPaib.

Hcnpitanne ciejyeT MOBTOPHTb el Ha 2—3 3epHAX TOPO Ke Munepalnia.
[locne TOrO yiKe MOMHO C/enaTh BBIBOJ, K Kakoi u3 Tpex TIpymm ClenyerT 1o
3JIEKTPONPOBOLHOCTH OTHECTH HCTBITYeMBH MMHepaJs.

PekoMeRayeTcs: MCHOLITAHAE HA BJEKTPONPOROAHOCTb NIPOM3BECTH:

a) ¢ Melblo M MUPPOTHHOM (XOpOUINE NPOBOUHKH);

6) ¢ rajennTOM M XaJbKOMHPHTOM (C1a0bie MpOBOAHIKH)- H

B) C JMMOHHTOM, C(ajepuTOM ¥ AHTHMOHUTOM (IPAKTHYECKH HE MPOBOX-
HHKH).

Pa36uBKa MMHEPAJOB ¢ NOMOWBI) MHMIMamuepMeTpa (MAW € TIOMOUIBIO
JIAMIIOUEK OT KapMaunoro ¢onaps) Ha TPH ykasaHHbIE Bbillle TPYNNLI He TNPea-
CTaBAfET 3aTpyAMeHuil. DTo onpefefenne MOXer GLITh BHUIOMHEHO HA NPOCTOM
Apu6ope B HECKOJALKO MUHYT ¥ JAaeT MOME3HRIF RuardHOCTHAIECKHR MDUIHAK.



I'JIABA XI

JAHUATHOCTUYECKOE TPABJIEHHUE
1. OBIUUE CBEOEHHUA

B MHREparpaQHu TPABJIEHHEM Ha3bIBAIOT H3MEHEHHEe MOJUPO-
BAHHOH MOBEPXHOCTH MHHEpaJa BejefCTBHE XHMHUYECKOTO BO3jel-
CTBHS Ha Hee. B 3aBHCUMOCTH OT paznauenns pasnuuaiot: a) Iu-
arHoCTHYeCKoe TpaBsJeHne H 0) CTpykTypHOe TpaBicHHe. B nepsoM
C1ydae 3allava CBOLMTCsS K IOJNYYeHHIO XapaKTepHOro I[Ipu3HaKa
RJs OmpEleJieHust MUHEpasa; 3TOT ciyyalt W Oyxer pasobpan B
HacTosillell riase. Bo BTOpOM Cilyyae 3ajaua 3aKA0UaeTCsl B BbI-
ABJIEHUM CKPLITOH, BHYTPeHHEH CTPyKTyphbl MHHEpAJa; 3TOT BOIPOC
paccMaTpuBaercs nuxke (rnasa XV).

B 3aBHCHMOCTH OT yc/IOBUI M MeTONHKH TPABJICHHS PA3JIAYAIOT:

1. B(HMuqecxoe TPaBJCHHE, KOrja Ha MMHEpaJ BO3LEHCTBYIOT
KanJeil peakTusa.

2. DJIEKTPOJIMTHIECKOR TPABJeHMe, KOrja AefiCTBHE KAILIH pe-
AKTHBA AKTUBH3HPYETCS 3JEKTPHUUCCKHM TOKOM.

3. CBetoBoe TpaBieHHE, KOTAa HA MUHEpas] BO3AEHACTBYIOT
CHJIBHBIM CBETOM.

XHMHUYECKOe U CBETOBOE TpaBJeHHe Pas3BuUpaeTcsi B HACTOSIIEH
ryiaBe; 3JEKTPOJIUTHYECKOE TPABJCHHE NPUMEHSETCS JJIS BbISBJIe-
HHS CTPYKTYD H NO3TOMY pacCMaTpuBaeTcs HHXKe.

2. CBETOBOE TPABJIEHHE

HpHMEHeHHe CBETOBOTO TPABJIEHHsT B lIPAKTHKeE MuHeparpacduu
BecbMa OrpaHuieno. Muorue coeflunenusi cepebpa 1oj BAUSIHHEM
CBEeTAa XMMHYECKH Pa3/araloTcsi H TemHeloT. [103TOMy Hekotophle
cepeGpoconepxauine MUHEPaJbl IPH CHIbHOM OCBELIEHHH HX MO/
MUKPOCKONOM TYCKHEIOT, HAMPHME] MpH OCBELIEHHH CBETOM BO/b-
TOBOH JAYTH uepe3 ONaK-H/UIIOMHHATOP.
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Credenc mpuBOAUT CJeAyIOIHe NaHHLIE O BPEMEHy, KOTOpOe
TpebyeTcs sl CBETOBOTO TPABJEHHA PA3/MYHBIX MHHepaJoB C
MOMOILBIO BOJILTOBOKR AyrH NPH OODBEKTHBE 4 MM:

Cepe6pauniit 6meck Agy g . 4 cex.  Aupopur 2 PbS. Ag,S. 3 Sh,S, 10 cex.

Irpomeiieput (Ag, Cu);S . 4 ,  Credaunt 5 Age.S SbyS; , . . 15 ,
(TonuGasut 8 AgeS.3h,Sy . 5, {lupapruput 3 Ag,S.Shy. S, . 20
Meruur (Ag, Au) Te, . . . 6 Mpycrur 3 AgyS.As,Ss . . . 90 .
leccur Agg Te. . . . .. 10 ,

JHeBHOH M paccesiHHBEIl HCKYCCTBEHHBIH CBET CBETOBOrO TPAB-
JIEHHS] He BBI3bIBAET.

PesynbraT CBETOBOrO TpAaBJeHHsl BLIPAXKaeTcs B [OABJCHHH
IEPOXOBATOCTH HA NOJHPOBAHHOH INOBEPXHOCTH BCAEACTBHE IIO-
KPLITHSI ee MeJbualilUMU Ny3bIPbKAMH, MeTa/UIHUeCKHMH IIapu-
KaMH, PLITBUHKaMH.

PeKoMeHyeTcsT CBETOBOMY TPABJEHHIO I0ABEPTATh CBEXKEOTHO-
JHUPOBAHHbEIE TIOBEPXHOCTH H BO BpeMs TPaBJIEHHS NPHKPLIBAThH
yacTb NOJs 3peHus nuadparmoit wiau uepHoii (poroOymaroii. 3a-
KpbITasl YacTh MHHEPAJa He H3MEHHUTCSH OT CBeTa M MOXeT CJYKHTh
JUIsl CpaBHEeHHS.

CeeToBOE TpaBJEHHE ABJAETCS BCIOMOTATeNIbHBIM JIHATHOCTH-
YeCKUM NPU3HAKOM, OTHOCSILIUMCS K OUeHb HeOOJBbILIOMY uHc/Iy MH-
HepaJIoB.

3. HABOP PEAKTUBOB ¥ MPHHAIJTE)XHOCTH
OJs8 XUMAYECKOTO TPABJIEHUSA

TpaBsenye ¢ IOMOLIBIO KAaILIM PeaKTHBa, NMOMellaeMoli Ha I10-
JIMPOBAHHYIO MOBEPXHOCTb MHHEPAJIOB, UMEET WIHPOKOe TpHUMeEHe-
HHe B MuHeparpaduu.

Bo MHOrHX OnpeneuTeNax PYIHBIX MHRePAJIOB II0J MHKPOCKO-
[IOM XHMHYECKOMY TPaBJEeHHIO OTBOAUTCS BeAyLIAst POIL,

K peakruBaM MJIsl TPaBJeHHs HPeNbBJISIOTCS CIEAyiolue Tpe-
6oBaHUA:

1. PeakTuB fo/eH OKa3hlBaTh CHJBHOE H IPHTOM pacTBOPAIO-
mee neicTBHE.

2. PesysbTaTel peaKUH [0 pas3HuHBIM KpUCTalorpaduue-
CKHM HAlIpaBJEHHSM OJNHOTO M TOTO XKe MHHEPaJa JOJKHbl OblTh
6TM3KUMH.

3. Peakrus no/xen OblITb XHMHUECKH YHCTHIM H XOpoIUO CO-
XPaHsIIOLHMCS.

4. Peakuyst goJiKHa HATH Ha X0Jiofy, Ge3 mojorpesanus o6-
pasua HJH pPeaKkTHBA.

O6bluHo /st IMarHOCTHYECKHX leJsefl ynorpebJsiercs cienyio-
il Habop PeaKkTHBOB:
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. Asorpas xkucaora (HNO; 1: 1),

Cossinas kucaora (HCl 1:1).

. Llapckas Boxka.

Enxuit kasmmst (KOH) — 40%-umit pacreop.
Huanuernift kasuit (KCN) — 20%-umit pacrsop.
Xnopuoe xkenezo (FeCls) — 20%-umii pacrsop.

. Cynema (HgClg) — 5%-usnlit pacteop.

NS ous o

OrHomenne pyfHBIX MHHEPAJOB K TPABJIEHHIO STUMU peaKTH-
BAMH OIHCAHO BO BCEX OMpPeleJNuTebHBIX TabanIax.

JINst IHArHOCTHKK HEKOTOPHIX MHUHEPasoB YHOTpeGJsioT —ele
ClenyIoIlie PEaKTHBHI:

1. Tlepekucs Bogopona H202—3%- u 30% -Hble pacTBOPbI—AJIst
MapraHueBbX MUHEPAJOB.

2. Asornokucioe cepe6po  AgNOs—HachIEHHBIH  BORHBIN
pacTBOp — ISl pa3/HyHs 30J0Ta H XaJbKONHPHTA: B Tededue 1
MHHYTBI 30JI0TO He U3MEHSIeTCs, a XaJAbKONUPHAT UepHeer,

3. XuopHoe osoBo SnCly; — HACHIEHHBIH BOIHBIH pacTBOp —
IJIS MApraHueBblXx MHHEPAJIOB.

4. Mapranuesokucaeli kKanuii KMnO, — HachblLeHHBIE  BOJ-
HBIH PACTBOp — JJIl MApraHIEBbIX MHHEPAJIOB.

5. JKenesocuneponnctetii Kamuit KsFe(CN)g — 25%-i1 Boanbli
pacrBop — /sl OT/IMYMsl TEHHAHTHTa (TEMHEeT) OT TeTpasjpHuTa.

Muorue peaktubl, YIOTpeOIAIOUMECS 151 CTPYKTYPHOTO TPAB-
JIEHHS, HMEIOT OINpeJesIeHHOe AHMATHOCTHUecKoe 3Havenne. Hanpu-
mep, KMnO; - HySO4 — nast cdhanepura, HNO; konnenarpuposan-
Hasg — Anaa xanbkosnHa, HCl KouneHTpUpOBaHHAs — IJI MarHe-
THTA U Jp.

Peakrubbl pekoMeHAyeTCsl XPaHUTh B CTEKJSHHBIX (IaKOHaX,
eMKocTbio 10—20 cM? Kaxawlil.

DIaKOHE! € KHCJIOTAMH OOJIKHBI 3aKPbIBATHCS CTEKJASHHBIMH
IPUTEPTHIMH MPOOKAMH, a OCTaJibHble PEaKTHBBl — PE3HHOBLIMH.
Crernsinnble pHTEPTHIE NPOGKH [/ PACTBOPOB COJIEH HeyAOGHMDI:
COJIM, HCMapssach, NAIOT OCAAOK, KOTOPHI KpenKko NPHUXBATHIBAET
npo6ky. Ha xaxknoMm ¢iakone Genoit 3Maiblo HAHOCAT TATHO, Ha
KOTOPOM TYHILIO 3aNHCLIBAIOT HA3BAHUE PEAKTHBA.

Ha6op peakTusos HyXHO XpaHUTH B AepeBsHHOM (yTaspe, B
KOTOPOM JIJIsT KAXKAOTO ()JIakKoHA UMeEETCs CBOE THe3Jo.

Peaktupnl GepyTcsi u3 (JNAaKOHOB C MOMOLIBIO THIETOK HJIH
CTeK/ISTHHBIMHY TaJouKaMy € MIapukoM Ha Kouue. [locaenuuii npu-
€M Jyullle, TaK Kak NHITEeTKH 3arpAa3HsioTes H YacTo JOMArmTcs H,
KpoMe TOro, HMH TPYAHO Ge3 HaBBIKA MOCAAUTb Ha MUHepaJ Ma-
JIEHBKYIO KalesJbKy peakTHBa,

JLAst KakA0ro peakTHBa HYXKHO YMNOTPEOSJSTH CBOIO INAJIOUKY
WIN MANETKY, KOTOPHIE Jyullle 3aKkpenuTh B Mpobke (JagkoHa; 3To
GyAeT rapaHTHpPOBATh YHCTOTY PeaKTUBOB.

Hasioxenne MasneHbKHX KalleJb peakTHBA YHOOHO IPOH3BO-
JUTb C MOMOIIBIO OCTPHIX K/MHBIIIKOB, HAapPE3aHHBIX M3 TJIOTHON
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Gymaru. Takue KJIHMHBIIKHA 3aroTOBJASA0TCA B AOCTATOUHOM KOJIH-
yecTBe 320,1arOBPEMEHHO, U KajK[bl M3 HUX NPUTOAEH AJS I0Jb-
30BaHUsl OJHH Pas3.

U3 ppyrux npusaniexsocreil JUIsi TpapjeHHs TpeOyloTCs: CTa-
KaHYMK C BOAOH ([UCTH/JINPOBAHHOH HWJIH KUNSTYEHOMH), B KOTODOH
OGMBIBAIOTCS IHIETKH (eCIH OHH OOLIero NOJb30OBAHHA) H TPaB-
JIEHOE MECTO NOJHPOBAHHOTO IIH(PA; KYCOYKH (QUALTPOBAIbHOH
Oymary sl CHSITHs KaleJb, MapJas Wiy BaTa jjs ofTHpaHus Io-
auposanioro mwadda. Ilog pykamu TakKe NOMKHA ObITb CYKOH-
Hasl IOIeYKa, Ha KOTOPOil MOXKHO BPYUHYIO C KPOKYCOM HJIH C Mar-
He3Hell MOANpPABJSATL MONKUPOBAHHBIC IITAQHL.

4. ABJIEHHS, NPOUCXOASAILHE MMPH TPABJIEHUU

HeficTBHe peakTHBa HA MHUepaJs CBOAHICA K XMMHYeCKOH peak-
IV, B pe3yJabTaTe KOTOPOH HacTh BelleCTBa MHHEDaJda MepexOiuT
B PacTBOp WJH B OCAJIOK, 4 4acCTh BheJsieTcsi B BH/e rasa.

[1pu u3roToBJeHHH NONUDPOBAHHBIE LIH(L NOKPHIBAIOTCS TOH-
KO#A (ThICSUHBle JOJH MHAJIAMETpa) aMopPHOH IIEHKON M3 MUMHe-
pajioB, caaralux pyry. Dtor amopdHbIl MaTepHas 3anoJHser
MHKPOCTDYKTYpHBIE TpEUIMHBI ¥ IOpHl MHHEPaJOoB.

B naua/jnbHBle CTAAMH TPaBJEHHs, 4Yepe3 HECKOJbKO CeKYHI,
amopdias IIeHKa PacTBOPSIETCS], U BhIABJISIOTCA HEKOTOPLIE CTPYK-
Typuble ocoGennocTd MAHepana. JlanabHefliee feficTbue peakTBa
BLI3BIBAET PACTBOpEHHe MHHepaJa, o0pa3oBaHye HEKOTOPhIX OCaj-
KOB H Bbile/ieHHe IIy3LIPbKOB rasa.

Ha6aionenue 3a pe3yabTaTOM TPaBJeHHs] HAUMHAETCS C MOMEH-
Ta HAJOXKEHHS KallJlH Ha TOJMPOBAHHYIO NOBEPXHOCThL MHHEpaJa.
[Ipu 3TOM 1OJ MHKPOCKOINOM B OTPAXKEHHOM CBeTe MOXKHO HabJio-
IaTb:

1. Brigesenuc MmyssipbKoB rasa Had Jaxe OypHOe BCKHNaHHe.
Hanpumep, BblieseHHe 1y3LIpbKOB rada npu geficreur HNO; 1:1
Ha apCeHONHPUT M NHPHT. BCKuMaHHe y XaslbKO3MHA M KyNpHTa
npu aeficrsnu Ha Hux HNOs 1: 1.

2. OxpailunBaHype Kamad peaxkrasa (Hab/iofaeTcs B KOCOM CBe-
te). Hanpumep, karia HCL 1 : 1 npn geficTBuH HA MarseTdT Xed-
TeeT. KucsoTel, AeficTByOLIME Ha MeAbCcOAeprKalllde MHHEPaJH,
CHHEIOT.

Hanoueliinne naGuiojeHus NPOH3BOAAT IOCJAE OCTOPOKHOTO
CHATUSA KAILTH ¢ OOMoIlbio GuabTposanbHol GyMaxkku. Torga Ha
MecTe Kamu MoJ, MAKPOCKOIIOM MOXHO 3aMEeTHTh IOsIBJIeHHe ocan-
Ka, KOTopblii yroOHee paccMaTpuUBaTh B KocoM cseTe. Hamnpumep,
npu nedcreuu KOH na cypoMmsibifl Gsecx HeMe[JIEHHO OT/Iaraercs
XapaKkTepHbIH OpaHKeBo-kKeaThil ocafnoK. Ilpu peficTBuu Kamim
HapCKOi BOAKK Ha GJeRNYyI0 pyay Ha mocjefHell oT/laraeTcsd Xem-
THI ocajok cepbl. Ha xympure non gmeitcruem HNO; 1:1 o6pa-
3yeTcsl 0CaJOK MEeTaJIHYeCKoH MelH.
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O6pasoBaBuiniics Mpy TPaBJIEHHH OCaJOK YHAJSIOT: BHITHPAIOT
TPaBJeHOS MeCTO MapJie# WK BAaTOH UJH J1erKO IPOTHPAIOT Ha CYK-
ne. Ilocse 310r0 MOXKHO IOJ MHKPOCKOIIOM HA MeCTe KaIlJIH 3aMe-
THTB:

I. OxpanmBanue noBepxHoCTH MuHepana. Hampumep, xauab-
ko3un ot aeiicteus HNO; 1: 1 wiam FeCls 20%-noro okpairusaer-
ca B roiyGoit user. Dopuur mon jefictsueM FeCls cramosutcs
opamxebM, a o7 KCN — KopuuHeBbIM.

2. NoreMuenne MHHepaJa (MHOrAA OYeHb CHILHOE) BCJENCTBHE
pe23benaHus (KOppO3HM) €ro NosepxHocTH. Hampumep, rajeHur or
neficteus HNOs 1: 1 ugepueer. CepeGpo moj BJAHSIHHEM TOTO e
peaxkTHBa HeMeJIEHHO TEeMHeeT.

3. OGpazoBauue TOHKOH HPU3MPYIOliefi TJIEHKH HA TIOBEPXHO-
CcTH MuHepasa. [To cyluecTBy 3TO OueHL TOHKHH CJOH IJIOTHOTO
OCa/ika HA NOJMPOBAHHON MoBepxHocTH. Hanpumep, npu JeficTBuH
KOH Ha nmuppoTHn nociennuil moiyyaer paiyXHoe NMOTYCKHEHHE,
Himanetun non nmefictsuem HgCly, okxpaiuuBaercs B panyHble
nseta. KMnO, - HySO4 ! ocraBisier Ha XaJbKONHPHTE CHIILHYIO
UPH3UPYIOULYIO TJIEHKY.

4. [losiBnenne TpeUIMH cHaiiHOCTH, JNBOWHHKOB, 30HAJNBLHOTO
CTpoeHHs (noZpoOHO 3TOT BONpOC pasbupaerca HHUXKe, B TIJdBe
XV). Hanpuwmep, y xanekoszuna TpasiaenneM HNO; 1 : 1 Brisrasier-
Cs1 MeJIKO3epHHCTas CTPYKTYpa; TO 2Ke MOXKHO HAGMOAaTh y Xaldb-
Konupura, nporpasnernoro KMnO, + KOH'. V chanepura nocne
TpaBienus uapckolt BoakoH uad KMnO, + HySO4 uwacto Boisie-
JAIOTCS JBOHHHUKOBOE CTpOeHHe H clalHOoCTb; Y WIMaJbTHHA OT
neiicteuss HNO; 1 : 1 — 3oHanbHOe CTpOeHHeE,

5. O6pasosauue Xoabua. Hexotopule Mutepasisl He H3MeHSIOT-
cst IO7 AeficTBHeM MKHAKOTO peaKTHB&, HO maphl ero AefcTBYIOT Ha
MHHepaJ u 06pa3yioT KOJIbLO (opeost) BOKpYr Kamjd. Takoll opeoJ
MOXHO HalofaTh Y BUCMYTHHA M JKEMCOHHTA TMOJ JAeHCTBUEM
napos HCI unu y nupura u cdanepura nof JedCTBHEM mapoB
HNO;.

Ecnu nmpu tpassenun Gyzmer nHabuiofatbcs X0Ts Obl OQHO M3
OTIHCAHHBIX BBIlIe ABJEHHH, CJedyeT CUMTATh, YTO PeaKTHB peli-
CTBYET, T. €. PeaKkuus NOJOXKUTENbHas, uTo 0003HaYaeTCs 3HAKOM
-+ (mmoc). Ecan e MMHepaJ Tlocsie CHATHS KAIlId M BBITHPAHUA
COBEPHICHHO He M3MEHSeTCsi, CUATAeTCs, 4TO PEAKTHB He JeHCTBY-
er, T. €. pPeakuus OTpPHLATeNbHAas, W 3T0 0003HAUAETCA 3HAKOM
-— (Munyc). :

5. METOIMKA TPABJIEHHS

Tpasnenue pexoMeHIyercss HauMHATb Gosee CJAaOBIMH peaKTH-
PAMH H KOHYaThb Gosee CHALHLIMUA. PeaKTHBEI cAefyeT MPHUMEHSTh B
takom nopsiaxe: HgCly, FeCly, KCN, KOH, HCl, HNO;, napckas

! DT peakTHBH OOBIYHO MPHMEHAIOTCH MPH CTPYKTYPHOM TDPAaBJIEHHH.
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ponKka. JIJsi MHOTHX MHHEPAJOB (XOTsl K He JJIfl BCEX) STOT Mops-
NOK ofecrieuuT TPaBJeHHe C HaHMeHblled Mopued MOJHPOBAHHOIO
wauda.

[TuneTkoll WIH CTEKJASHHON Majoukof Kamis peakTHBa HaK/A-
JbIBaeTcs Ha MuHepas. Pasmep Kamu noKeH Guith He Gosee 1—
9 mm B puamerpe. [locse HajloXKeHHsT KalJd BeaeTcs HabJII0IeHNe
nox MuKpockonoM npu oGwekruse 3,7X (Ne 1), ne mpoucxoaunt Ji
BCKHIIAHUSA U He H3MeHAeTCs JIU IBEeT KallaH.

[To mpouecTBHU 1 MHH. Kamjsi CHUMAETCH NoJoCKoR (UILTPO-
BasbHOil OyMard, H TOJA MHKPOCKONOM H3y4aloTcs pesy./ibrarhl
TpaBJenus. [locje 5TOTO TpapJeHOe MECTO MNPOMbBACTCHA C {10~
MOUILIO NUMETKH HECKOJbKUME KanAsiMy BOJB! HIK MOKPOH NOJOC-
Koli puabTpoBaibholt Gymari, npoTHpaercst BaTKOW WAXM Mapaewn
M OMsTH H3yYaercs MOJ MHUKPOCKonoM. Pesysbrarbl TPaBIEHHST
[IOCJIe CHSATHS KAIUIM PeKoMeHJyeTcs MPOCMAaTpHBaTh MOA MHKpPO-
CKOTIOM He TOJBKO NPH MajoM yBejinueHuu (OGBEKTHB 3,7X wan
Ne 1), no u npu Gosee CHIbHOM (OGBEKTHBBI 9% unu Ne 3). Bech
XOJl Mpouecca TPABJEHHS 3AMHUCHIBACTCH B TETPALb. Ecau pesyib-
TAT OTPHUATEJIBHHI, TO ClEAyIONIyl0 KaIlllio [pyroro peaKkTHsa
MOYKHO HAKJAALBATL OHATbL HA 3TO KE MeCTo NOAHPOBAHHOrO
mnrda.

Takoe uccJeAOBaHHE HCIBITYEMOr0 MHHepaja HaNO mpoAeaTh
CO BCEMH CEMbIO PEaKTHBAMH.

6. ACTOYHHUKHU OLUUBOK U MPAKTHYECKHE COBETHI

He co6mioaasi HEKOTOPHIX MPEJOCTOPOKHOCTEH NP TPABJIEHUH,
JIETKO JOMyCTHTb OWIHGKY, YTO NpHBEAET K HEBEpPHOMY ollpefese:
nuio MuHepasa. PaszfepeM xapakrepHble CIyuad.

1. Eciu noBepXHOCTh IOJNMPOBAHHOTO Lunuda 3arpssHena OT
NPHKOCHOBEHHs! NANbUES WM TOHKHM MAC/SHbM CJIOCM, OCTaB-
WMMCSL OT TpeiliecTByioulero HabmofeHus € HMMepcneH, HIH
MPOCTO OKHCJIHA OT JOAroro npelbiBaHHs HA BO3AYXE, JeficTBHE
peakTHsa MOXeT ObiTh OClalJeHO HJH  OCTAHOBJEHO. ITosroMy
MOABEPraTh TPABJEHHIO HYXKHO CBEXKEU3TOTOBJIEHHDHIE MONMpOBAH-
nble ULTHQE, KOTOpHIE Tepel HayasoM TPARTIEHUs HYKHO MPOTH-
paTh Ha CyKHE.

9. Ecaiu pyAa MeJKO3epHHCTafl, Kalllio PeakTdsa TPYIHO 10
MECTHTH TOJBKO Ha ONHOM HCIBITYEMOM MHHepase: OHa MOKpoeT
ONHOBPEMEHHO JiBa WJIH Gojee MUHEPAJOB. Pasnoctb MoTeHIHaN0B
MeXKy MHHepaJaMH BbI30BeT CJalblii 2/EKTPUUECKUM TOK, BCACA-
CTBHe yero fefiCTRHe PEAKTHBA HA OJMH MUHepaj yCHIUTCS, a Ha
apyrofi ocnauer. Tak, nanphMep, ecii CONpPHKAcAIOMECs 6op-
HUT M rasenuT TOKpbITH Kamaeir FeCl;, To peakuus Ha 6c3pxiu're
6yjer yCHjeHHON, a TaJeHUT He IPOTPABINBACTCA. [Mpu neficrsuy
®e FeCl; Ha 9TH MHHepaJbl MOPO3Hb HAGJIOLAeTCsi yMEPEHHOE
neficTBHe peaKTHBa HA GOPHHT W CHJbHOE HA TaJICHUT.
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Ilostomy nns tpamitenus crienyer BhGupats Gosee Kpy1i-
Hble 3epHA, a KAalVIK HAKM4[blBaTb BO3MOXKHO MEHLUIErO pas-
Mepa, .

3. Hachimenuele pacTBOpel peakTHBOB (nanmpumep, HgCly) npu
HCNIAPpEHNH XHIKOCTH HA BO3/[yXe HAUYHHAT KPHCTAJIH30BATHCS.
B kanjie Takoro peakrtuBa 3a Bpems Tpaeaenus (1 MuH.) ycnesaer
00pasoBaTbCsl HA IOBEPXHOCTH MHHepasa TOHKHI KpHCTa/IHye-
CKHif HasMeT. ITOT HaseT o6pasyercss ¥ B TOM Cayuae, KOrAa peax-
THB HHKAKOro JEHCTBHMS Ha MHHepaJs He oKa3biBaeT. Hesbast cume-
UIHBATL BTOT HAJeT C 0CAIKOM.

ITostomy mMecro mackiuiennoro pacrsopa HgCl peKOMeH IyeT-
cst mpumensTs 5% -uell pactsop.

4. B monupoBanuoM muinde oGBIUHO HABAIOLAIOTCS pasianutbie
10 CBOCH KPHUCTAIOrPAQHUECKOH OPHEHTHPOBKE CEUEHHSI KAKOro-
Jubo MuHepasna. CKOPOCTb PeaKiuu /s STHX Pa3IHYHO OPHEHTH-
POBAHHBIX CeYeHUH OyleT HEOJAMHAKOBA. DTHM OOBSACHSICTCH, MOUe-
My 3epHA OAHOIO H TOro e MHHepa/a TPaBsTCs ¢ PA3JHUHOA HH-
TEHCHBHOCTBIO OJHHUM M TeM e peaKkTHBOM.

5. Cpemn pynooGpasyromux MHHEPAJIOB HEPEeJKO NPUCYTCTBYET
KambuuT. Karis KHCJIOTHI, HaKJafblBaeMasi Ha DPYIHBIA MHHepaJ,
MOET KOCHYTBbCSl KaJIbLHTA, B Pe3y/bTaTe Yero, BO-NEPBHIX IPO-
H30H/1eT BCKHIIAHHE, KOTOPOE MOXHO OIHGOUHO OTHECTH K pyAaHOMY
MHHEpaJy, a BO-BTODLIX, HEHCTBHE KHCJOTHI, HeHTPaNH30BAHHON
CaCOs, Ha pyaublit MuHepaa 6yzer ocaabaeHo. B s1oM ciaydae
MOXKHO pCKOMEHAOBATH MM TPABUTL (oJiee KPYIHbIE PyAHbE 3epHA
HJIH H30JIHPOBATh PyAHBIE 3ePHA oT KapGoHATA C MOMOLIBIO BOCKA
(yTeM HAJIOKEHHA BOCKOBBIX JHCKOB C JABIPOUKAMH).

6. Mnorna peakTus passaraercst, He meficTsyst Ha MHHepaJ.
Hanpumep, nepexuch Bogoposa muorsa pasiaraercst na Mapras-
LEBbIX MHHEpANAX W JaeT KaK Onl BCKUIAHHE, HA CAMOM XKe JeJe
TPABJIEHHS] HE TIPOUCKOJIHUT.

~ 7. MeJiKkue My3bIDbKH BO3AyXa MOLYT BEITECHSITbCH M3 MHKpO-
TPELHH U TOp MHHepaJa Kaljed peakrtupa. DTO SABJEHHE HE HAILO
CMCIHBATL C BBIICJICHHEM IIY3BIPHKOB Ia3a NPU PEakUHH TPaB-
JICHUSI.

8. Pynbl u3 BepxuuX uacreil sajexeil COJIEPXKAT 3HAUUTEILHO
BLIBETPE/IbIE MHHEDAJIBI, KOTOPbIE Jierde INOAMAIOTCS TPaBJIEHUIO.
Tak, A. I'. BerextuH yKkasniBaeT, yto XaJbKOMHPUT H TETPASIPUT
u3 30HbI OKUCHAeHHA TpaBarcst HNOs, o6biuno ke 370T peakTus na
HHX He fleHcrsyer. [liatnHa M3 cepreHTHHH3HDOBAHHBIX nopoi
TPABUTCA LAPCKOH BOAKOH 3HAUMTE/NLHO Jerue, ueMm ILIATHHZ H3
CBEXHX NYHHTOB.

9. Msomopduble mpuMecH B Muuepaie MOTYT BJHATH Ha pe-
“yJIbTaTol TPABJICHHS B TY WM Ruylo cropony. Hampumep, Giek-
JIble DYILI B 33aBUCHMOCTH OT COCTAaBa PAa3JIHUHO PearHpyioT ¢
HNO; u KCN.

Ipu onpegeneHun MHHEPAJOB OCHOBHIBATLCS TOJBKO HA JlaH-
HBIX TPaBJCHUAX Heab3s. OnpeneneHne MUHEPAJIOB IPOUSBONHMTCS
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Ha OCHOBE Q)HSI/ILIGCKI/IX IIPU3HAKOB, K TPaBJCHUIO KE npnﬁeraEOT no
Mepe HaﬂOéHOCTH, KakK K [JONOJHHTEJbHOMY WIH TIIOREPOYHOMY

HCNLITAHHIO.

YIHPA)XHEHHE
JuarnocTudeckoe TpasieHue

[na BHINOJAHEHUS] JAHHOIO YOPAXKHEHHS! HEOOXOAHMO HMEeTh:

1) nonupoBauubil LIRG pyAbl Aas TPABJICHHUS;

2) nHabop peaktusor (crp. 102);

3) craxanuuk ¢ BOJOH, MUNETKY, Bary, NOJOCKH (HIBTPOBaJbHON 6Gymary;

4) OoOTAHYTYIO CYKHOM JOLIEHKY.

MHUKDPOCKOI yCTAaHAB/JAUBAETCS BEPTHKANLHO; NPH c1aboM yselHUeHHWH Ha-
XONATCS AOCTATOUHBIE MO BeJNHUMHE 3€DHA AJIS TPaBJIEHHS.

[lpu Tpabaenud MuHepaia ClejlyeT YYHTHIBATh METOAMYeCKHEe YKasaHus,
npuBefeHHble B pasfiesax b u 6 Hacrosiiel TaaBel. Ilepes nposejienneM Tpam-
JqeHust HeoOXOXHMO:

1) nporepers MOMHPOBAHHBIA LWIMNQ Ha CYKOHKE HJIM 3aMlue;

2) BLIMALITH MHMETKH, €CJdd OHH O0UlHe JJI HECKOJbKHX DeakTHBOB;

3) oTMeruTb Mecra TPaBI€HHS Ha KOHTYDe IOJIUPOBAHHOrO mauda B TeTpar

AY KU 3alikucarTbh PE3YyJIbTATHI TpaBJEHUA.
peKOMGHlIyeTCH MOJABEPTHYTb MCIBLITAHHIO TpaBJIEHHEM HEKOTOPblE H3 CJe-

IOIHX MHHEpaJoB:
o 1) 6oprF, KYNpuT, Xanskosud (Bekunatomne ¢ HNO; 1:1);
2) raneuut, NUPpOTHH, awtuMoHUT (pearmpyromue ¢ HNOs; 1:1- Ges

BCKUTIAHUS) ; ‘ HNO
3) XaJAbKOMHPHUT, MCHIOMeNaH, aypunurMedt (He pearupywooume ¢ s

1:1).
CpapHHTe NOJY4YeHHbIE DPe3yJbTaThi TPABJIeHHA ¢ onHcanusmu B riaase XIV,

rle nokKasaHo OTHOUIeHHe 3THX MHHEPaJOB K TpaBAeHHIO OCHOBHWMH pe-
8KTHBaMH.



TJIABA X1

MUKPOXUMHUYECKHUE HCHNDbITAHHS
1. OCHOBHBIE MOHATHS

Onucannpie BhLIe (QU3HYECKHe H XHMHYECKUe NPH3HAKH B [10O-
HaBJsiiolleM OOJbLIMHCTBE CJIyYaeB IO3BOJSIOT C IOMOLIbIO Ta6-
JHIL, ONPENEJHTb HCCAENYEMBI pyaAHbIf MUHepasa. Ho nHorna csoii-
CTBA MHHepaJ/ioB ObIBAIOT HACTONBKO OJH3KHMH, UTO PA3NHYHTL HX
[pY NOMOILKM OMUCAHHBIX METOAOB He ypaercsd. Harpumep, ten-
HAHTHUT M TETPAIAPHT MOXKHO Pa3/HUHTb C NOMOLUbIO PEAKIHH Ha
MbililbsK (As) wnu cypemy (Sb). Apcenonupur FeAsS u nenans-
ruT FeAs,, cBoficTBa KOTOPLIX OueHbL OJIH3KU, MOMKHO PasjMYuTR
TOJIbKO C NOMOLIBIO PeaKkUHH Ha cepy.

Tpynuoctb onpejesneHHst MuHepaJoB OOGYCIOBAMBACTCS TeM,
YTO UX CBOICTBA NPEJCTABJAAIOT B OOILEM HENPEPLIBHBIA pAn, ®
BCSAKOE JIeJIeHHe MHHEDaJIOB Ha TPYMMbl, KOTOpPble NPHUBOAATCSH B
Tab/MLAX, ABASETCA B U3BECTHOR Mepe ycjosHbM. ECTh nesslit psp
MEPEXOIBIX MUHEPAJIOB, KOTOPble HAXOJATCH HAa IDAHH TOH HJIH
MHOM TpPYNNBl, TPH ONPENEJTEHHH COOTBETCTBYIOUIHX IPH3HAKOB
KOTOPHIX JIETKO C/ies1aTh OLIUOKY,

Bo Bcex mojoGHBIX Cayuasix KAueCTBEHHAsh XHMHUECKAS PedK-
LUt HA TOT WM HHOH 3JIEMEHT MO3BOJIUT ClleJlaTh TOUHOE Olpese-
JIeHHEe MHHepaJa.

Taxue xauecTBenHble peakudd MOTYT GbITh BHIIOJHEHB Pa3HbI-
MH MeTOfaMH: NasJbHOH TPyOKOH, KameJbHbiM aHAAH30M H MH-
KDOXHMHYECKHM aHaJH30M. B nocnennee Bpemsi mosyuns pacnpo-
CTpaHeHHe MeTOJ OTIeuaTkoB. B muHeparpaduu, no Hawemy mue-
HUIO, HanGoJee NIPUMEHUM MHUKPOXHMHUECKUE MeTo.

_Mukpoxumuueckui anajius 3aKJIIOYAeTCs B MCIBITAHUA MeJb-
YAMIINX KPYMHHOK MHHEPAJIOB, B TOJYUEHHH KPHCTAMJIHYECKHUX
0CaJKOB ¥ B HAOJIOJEHHH HX TOJ MHKPOCKOIIOM.

IlpeumymniectBa 3TOro Meroga mnepes OGBIUHBIM KaueCTBEHHBIM
AHAJIM30M CJIeJyIollue:

1. Bosmoxkuocts paboTaTh ¢ MeJbYaHUIAMH KPYNHHKAMH Be-
LECTBA, 4TO MO3BOJIAET 6paTh MHHEpPAJOTHYECKH WHCTBle NpOGH H
OIPENEJIATs pefKHe MHHEPAJIEL.
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2. Pearunst Moxer OLITh BHIIOJHEHA B OYEHb KOPOTKOe Bpe-
M1 — 3—5 MHUHYT.

3. He Tpebyercst Cl10XKHOro Ja6opatopHoro oGOpyAOBaHHA
(sanpumep, BHITAKHONO WKabha u ap.).

4, MUHEMAJBHLIH PACXOl PrAaKTHBOB.

2. ATINAPATYPA U NPUHAINJE)XHOCTH

HpucnocoGienus pas B3stus npo6. Baatue npobul MuHEpana
OGBLIUHO BBINOJHAETCS C MOMOUbIO CTAJbHBIX HIJl. Pekomenayercs
KOHell UIJIBl 3aTOYNTb Ha IUIH(OBAJLHOM KPyre HJIH LIKypKe B BH-
Iie JI0JIOTa CO CKOLIEHHOH NOBEpXHOCTHIO MO yriaom 60° K ee ocd.

Moxdo ynoTpe6asTh HIVIEL OT IUBCHHBIX MAIIHH, BCTABJCHHLIE

‘B TPAHEHYIO METAJIHYECKYIO PYUKY.

Basatue npobbi TBEPAbIX MHHEPAJIOB HIJIOH BPYYHYIO OBOJNBHO
3aTPYAHUTEJIbHO. B 3TOM ciyuae peKkoMeHayercsi mpuMeHsiTb Gop-
Mawudy. OpuruHaJbHass KOHCTPYKUHs OOPMAlIMHBL [AJsl B3ATUS
muxponpo6 paspaborana A. K. PycauosuiM. B sTom npuGope B
KauecTBe CBepJla HCIOJb3yercsl naTedoHHas WHrjia, NpHBOAUMAs
BO BpallleHHe ajeKTpoMoropunxoM. Mrua yxpemnsiercsa B crepxue,
JJIs OCH BpallleHHsl KOTOPOr0 B KaueCTBe HaNpapJ/siollel MCIOJb-
3yercst OIHH u3 TyOYCcOoB GHUHOKY/IAPHON JIyNbl WK OHHOKYJISIPHOrO
MHUKDOCKOIIa; uepe3 Apyrofl TyGyc NpoH3BoAMTCA HabmioleHue 3a
BLICBEpJIHBAHHEM 3epHA MHHepaJsa.

[Tpo6Gsl oueHb TBEPALIX MuHepaaoB OepyTC CHelHaJbHBIM
«aJIMa3HbIM KapaHAalIoM».

Bpath npoOB MOXKHO U OOBIYHLIM TIOJIMTHJAKOM, C IOMOUIBIO KO-
TOPOro JIETKO BBHIMW/INBATbL 3€PHA, NPUMBIKAWOLIHE K Kpalo IOJH-
poBaHHOro IWAHDA.

Mocyna u npoune mpuHajjexHoctd. PacTBopenue mpoObl, BHI-
napuBaHie Kamesgb M NOJyuYeHHe OCaJKOB — BCE 3TH Olepalun
BLINOJIHSIIOTCA Ha MPEAMETHHIX CTeKJIax pa3MepaMu 25 X 70 mm L.

DTH cTekJa MOXKHO HapesaTh H3 TOHKHX HETaTHBHLIX CTEKOJ.
OCHOBHBIM YCJOBHEM AJS yClieXa MHKPOXMMHUCCKUX PeaKuUUH sB-
JifeTcsl COLepyKaHue CTekja B uucrore. Ha sarpsasHeHnoM cTekne
KamJs paciinBaeTcsd B Bule GOJBbIIOTO IJIOCKOTO NATHA, KOTOpoe
NpH HArpeBaHWM HCIAPHTCS paHee, 4eM 3AKHIHT, H PACTBOPEHHE
npo6ul MOXKET He NpoH3oiTH. KpoMe TOro, B IUIOCKOH Kaljie yCjo-
BHSI J1sl KPHCTA/LIH3ALMH XyKe, ueM B cepHuyecKoll KamJe, Tax
KaK B MepPBOM cJydae MPUTOK BellecTBA OyNET HepaBHOMEPHLIM.
W, nakonel, mpu 6oJbIIOH IJIOCKOH Kallie pacTsopa C HCIHLITYe-
MbIM BEUIECTBOM UYBCTBHUTEILHOCTL peaKuud OyneT MOHHXKeHa.

Ilepen oneiTOM CTeKJa OOMBIBAIOT  XPOMOBOH  CMECBHIO
(K2Cr0; + H2SO,), 3aTeM Tenjioil BoZOH € MBUIOM H TOJbKO

! BoJiee KOPOTKHE CTeKJa HEYROGHBI, TAK KaK MPU HATPEBAHHH HX HA CTHp-
TOBKE MOXHO 06xKeub MaJblH.

. 109



nocae 3Toro — AUCTUJIMPOBAHHON BOMOH. XpauHTh CTeKna PeKO-
MeHAyeTCst B CTeRIsHHON OankKe (B AKCHKaTOpe), TOCTABHB HX
peGpom Ha QunbTpoBansuylo Gymary. BpaTh ux Hy:}KHO najsbuamu
3a pebpa, He Kacasich NOBEPXHOCTH CTeKJa.

Hajioxenue XUIKOrO pPeaKkTupa NPOU3BOMUTCH CTEKJSHHBIMEA
MUMCTKAMHY WM TOHKHMH CTEKJISAHHBIMH TIaJOYKAMH C HIAPUKOM
Ha KOHIIE.

Harpesaune kameqb MpoH3BOAHTCS HAa CNMPTOBOH  ropeJiKe.
Yuo0upiii narpesaresbHbl MPHGOP MOKHO cheaTh H3 3,1€KTPH-
YeCKO#l J1aMIbl MOIIHOCTIO B 50—100 BT, nomelieHHOH B ¢yTisp
M3 KECTH C KPYTJIBIM BBIPE3OM, Hajl KOTOPBIM KJIAAETCH CTEKJD C
Karie.

Harpersle CTek/IbIIKN HEMb3S KAACTD HA CTOA (K HUM NPHIH-
naeT JaK WJIM Kpacka); JJIs 3TOH Head CAYKHT MPaMopHasi JIo-
HlevKa WIH IWIaCTHHKa TOJICTOTO CTEKJA.

st GUILTPOBAHKS JKHTKOCTH TIPH MUKPOXMMHYECKOM AHAJM3E
HYKHBl KalUAIsApLLie TPYGOUKA. FIX MOXKHO IIpHIOTOBHTb CaMOMY.
Hast 37010 GepyT CTCKASHHYIO TPYGOUKY H HArPEBAIOT ee Ha CITHp-
TOBOH TOpeJiKe 10 pa3MArdeHHs, 3aTeM BHe MiaMeHH OLICTPO pac-
TATUBAIOT.

[Tepeson B pacTBOp HEKOTOPBIX MHHEpasoB (BOJALOPAMHUT, Kac-
CHTEPHT) TIPOMSBOJMTCS IyTEM CILIABAEHUs] HX C COAOH MAM Gypoil
G YIIKe [VIATHHOBOH IIPOBOJIOYKH C HOMOIIBIO MASIbHON TPYOKH.

Peaxruspl 111 MHKDOXHMHYECKHX HCIBITAHHH COXPAHSIOTCA B
CTEK/ISIHHBIX (1aKOHAX eMKOCTblo 10—15 cM® ¢ pesHHOBEIMH WJIH
CTEKJISIHHBIMH NIPUTePTHIMH NpoOKamu. COOKy Kaxuoro ¢p.1akona
HaHOCUTCs 3MaJieBoe ISITHO, Ha KOTOPOM TYIUBIO 3aTHCHIBACTCS
Hassanue peakrusa. HaGop peakTuBoB Hy»KHO XPaHUTb B JepeBsiH-
HOM 3aKphiBatonieMcs QyT/sipe, B KOTOPOM JJIsl KaxkKA0ro (uiaKoHa
[OJIXKHO GBITh CBOE THE3NO.

Hsyuenne TNoJydeHHBIX KPHCTA/IMUECKHX OCALKOB IPOH3BO-
JUTCSl TIOA, MHKDOCKOIIOM B IPOXOJSIIEM CBETe.

3. METOOMKA PABOTbDI

Bastie npo6ut. Tpo6a 115 Henpitanus Gepercs 101 MEKPOCKO-
noM npu cnabom ysenuuenun. HanBogee yno6uel g8 ucmpiranus
sepHa pasmepom ot 0,1 10 0,4 MM B nonepeunnke. [lpu sepmax
MEHDBUIEro pa3Mepa UyBCTBHUTENbHOCTL peakiuu Oyner HelocTaTod-
HOH, a npu GoJiee KPYMHBIX 3ePHAX pacTBOP OyIeT MepechleHIbli,
U3 KOTOPOro 00pasyeTcst MENKO3EPHUCTHIH, 4 MHOTAa W aMopghHbIi
0CaJIoK.

Ecnu sepna HCIbITYeMOr0O MHHepasna B pyje JOCTATOUHO KpPyIl-
Het (0,5—1 MM) u Ha 5TOT MuHepanm AeficTByer NPH TPaBJCHUH
a30THAS KUCJIOTA MM IapCKasd BOAKA, TO MpoHa MOKET OLITh B3AT4
MyTeM HAJIOXKEHHsl KaIUIH PacTBOPHTENA MPSAMO HA MOJHPOBAHHLIA
umnd. Kamns HNO; 1: 1 nau uaperoit BOAKH HarJaabiBaercsd Ha
HCOBITYeMBIH MHHEpas 110 MUKDOCKONOM C MOMOIUBIO [HIETKH H
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OCTaBJISIETCSI HA HECKOJIbKO MUHYT; IIOCJe TOr0 KAaIlIsi CHUMAeTcst
¢ MUHEpaNa | [EPEeHOCKHTCS MUIeTKOR Ha CTeKJIO.

Ecan Ha MuHepan Kucjora He ACHCTBYeT, TO MOXKHO nonpoGo;
BaTh €ro PACTBOPHTb C IOMOLIBIO KHC/IOTHI, AKTHBU3HPOBAHHOH
3NMEKTPUIECKUM TOKOM. [lIs 3TOr0 HAKJIAbIBAOT KATJLO COJIAHOH
KHCJIOTHI 114 MHHEPaJ, 3aTeM KacaloTcsi ee BepxHeH uactu IJIaTH-
HOBOM IPOBOJIOUKON, COeNMHEHHOH C KaroioM, a MuHepasaa 6Ju3
HHUXKHEH YacTH KallIM — CTaJbHOI UIJIOH, COSMHEHHOH ¢ aHOJOM.
HcTOuHHKOM TOKA MOXET CJAYXKUTb Oartapedika OT KapMaHHOTO
(honaps. :

[pu pasmepe ucnoiryemoro septa 0,5—0,2 MM ero MOXHO H30-
JHUPOBATh OT OKPYMKAIOUWIMX MHHEPAJNOB C IOMOLIbIO BOCKOBOTO
aucka. Jast 3Toro GepyT HeMHOro BOCKA M JAENAIOT M3 1ero JHCK
pasMepoM OXOJ0 5 MM B JUaMerpe, B CepelHHe KOTOPOro mpoka-
ABIBAIOT UIVIOH JABIPOUKY. DTOT AMCK TOJ MHKPOCKOIOM HaKJajbl-
BAIOT HA UCTBITyeMbIH MHHepaJ TakK, uToObl MOCJHeNHHl Gbll BHAEH
uepes OTBEPCTHE, H TPUKHUMAIOT ero IJIOTHO K IOJHpPOBAHHOMY
ugtady. TIpu cxkatun Bocka apipouka OyfeT yMeHbUIaThea H JIO-
CTHrHET pasMepa HcneltyeMoro 3epHa. Ilocie 3TOrO Ha BOCK Ha-
K/1aJIbIBAIOT KAMNIO PACTBOPUTENS; PH STOM CHCSIT, 4TOGH 1NOx
Hee He [01aJ1 BO3AYUIHBIA My3bpeK, KOTOPLI MOXET IoMellaTh
AeACTBHIO PEAKTHRA.

[IpoGa Geperca wurjioil cienyoutum oopasom. Hray crasar
(Habmofast TOX MUKPOCKONoM 1pu ob6bekrHse No 1) Ha ucmeiTye-
MBI MHHEpAJ MoK yrjaoM okKoao 060° K MUIOCKOCTH IOJHPOBAHHOIO
mauga. Bpamas urny Ha noso6opora TO B OAHY, TO B JAPYryio
CTOPOHY, CTapaloTCs HPOTOJKHYTb ee BrepeA. Marepuas BbIGYypH-
Baercs JOBOJBLHO MeJJieHHO, 0COOeHHO Ha TBEPAbIX MuHEepaJsax.
Urny speMst OT BpeMeHH HeoOXOJMMO IIOATAUHBATH Ha IIKYPKe.
He pekoMmeHayercs IyGHHY SIMKH JlelaTh 0oJjiee MOJIOBHHBI IOIE-
PEUHHKAa HCHBITYEeMOro 3epHa, TaK KaK B MPOTHBHOM CJayuae B Mpo-
6y MOXKeT TONnacTh APYyrod MuHepas.

" Tlepenecenne u pacTBoperide npoGbi. [lepenecenne ua crekno
BBIKPOLIEHHOIO HIVIOH ~MaTepuaja yao6HO TNPOHBOAUTH C I0-
MOLIIBIO 3A0CTPEHHOH CNHYKH, CJIeTKA CMOYCHHOH JAHCTHITHPOBAH-
Holl BOAO.

IpenBaputesbio Ha Kpawo crekia nomemaercs Kanas HNOj
1 :1; KOHUUK CIIHUKH OfyCKAeTCs B KHCJAOTY, NPHIHIIMIHE K Hel
KPYTHHKY MaTepiajga ocsofoxKAaI0TCA U MONALAIoT B KA.

Pacreopenne npoObl uaiie Bcero npouspoaurcs 8 HNO; 11
npu Harpesanun. Kamis KHCJIOTH C KPYMHHKAMH MUHepa/a TMOMe-
aercs Ha Kpalo CTeksa ' ¥ HarpeBaeTCs Ha 3JEKTPHUeCcKOH JaMIle
WJIH CIIUPTOBOIL ropejike; MiaMsi He AOJKHO KacaThesl crekaa. Kar-
Jis1 BHIMAPHBARTCA JIOCYyXa.

Ecay B Cyx0oM OcTaTKe OCTANHUCh KPYIMUHKH MHHEPaJa, KOTOphie
MOJKHO 3aMETUTh HA IJIa3 WIH TMOJ MHKPOCKOIOM, TO HaJOXeHHe

! Hpﬂ HArpeBaHWy KalulH Ha CepellHHe CTeKJaa TOCHIeIHee yacTo Jonaercs.
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Karmum HNO; 1 : | u Brnapusanue ee nosropsiercs. Muoraa sty
ONepalXuIo NPUXOAHTCS JenaTh 3—4 pasa.

Ecan munepan 8 HNOs He pacTBopsiercs:, ero npoGyioT pactso-
PHUTH B liapcKoil Bonke. Eciu U Hapckas Bojika He aeliCTBYer, Tor-
Jla MUHepaJl CIVIABJSIT C COLOH uiaM OypoH B INIATHHOBOM YILKe
€ FIOMOIUBI0 NaddbHON TPYOKH.

Cyxoli ocTaToK, HOJYyYHBIIHHCS HA CTeK/e [0C/e BblIapHBaHHS
KHCJIOTh, CJIeAyeT Moc/ae OXJaXIeHHsd CTeKJIa PacTBOPUTb.

Pacreopenue npoussoaurcs o6eiuno 8 HNO: 1 : 7 caenyomum
ob6pasom. ITuneTkofi, B KOTOPOH HAXOAWTCA Kallisg KHCJOTHI, Ka-
CalOTCSl CYXOTro OCTATKa; HaXXHMas U OTIYCKAs PE3HHOBYIO TPYyG-
Ky IUIETKH, 3aCTaBJSIIOT KHCJIOTY BbIKMBATHCA H3 [HIICTKH HAa

CTEKJIO H MOCTYNMaTs OOpPaTHO B MUMeTKy. Tak Aelaercss A0 pacTBo-

peHust Cyxofl coju. PacTBOp U3 NUNETKH BHDKUMAIOT HA UHCTYIO
4acTb CTeKJa (MM HA APYroe CTEKJO) B BHAE ABYX WJIH TPEX Ma-
JIeHbKUX c(hepHYECKHX Kamesb, K KOTODBIM H A00aBJSIETCSl IMOTOM
peaxTus,

PunvrpoBanue. Vnorna tpebyercsi B HCHOBITYeMOH Karie oTie-
JIMTb KaKoe-HUOVIL COe/lHHeHNe B BUJIE 0CAJIKA H NOJYYUTH OT/ETb-
HO YUCTBIA (UABTPAT. DTO BLINOJHIETC ¢ IOMOIUIBIO KATHAJIAPHOH
TpyGouky. CHauala AT OCAAKY IIOCTOATh HECKOIBKO MHHYT,
4TOOBl OH YIJIOTHHJICS M OCeJT Ha AHO KaIuld. 3aTeM B Kalllio Omy-
CKaIOT KalWAIsApHYI0 TpyOOUKYy; XHAKOCTh IOJHHMAETCH B Hee Mo
3dKOHY KallW/LISIPHOCTH, BBIHUMAIOT TPYOOUKY M BbIIyBaIOT U3 Hee
JKUAKOCTb HA JIPYroe MECTO CTeKJa. laK MOCTYNaloT HECKOJbKO
pa3. Korna GoJiplllasi 4acTh MKUAKOCTH GyJeT OTTsHyTa, AOGABJISA-
IOT K OCafKy [JISl ero MPOMBIBKH KallJIl0 BOAbI, H ONSITb €e OTTH-
THBAIOT KaNnuIspoM.

Hanoxenne peakrua (puc. 29). CyilecTByeT ueTbipe CrIOCO-
6a BBe/leHHs B KallIio HCOBITyeMoro pacrtsopa. Huxe npuBoautcs
KpaTKoe ONMHCAHHE HX.

@l o] |8

Puc. 29. MeTonbl HaNOXKEHNS DEaKTHBA TIPM MHKPOXHMIiCCKOM aHAAH3e.
1 — cMeleHHe Kanesb; 2 -— BBejeHHe KPUCTANJIHKA PEAKTHBA;
3 — CcIHMfiHHe Kamnejb.

1. Cmemrende Kkaneab, K Kamie HCIBITYyeMOro pacrso-
pa No6aBJsIIOT HENOCPeACTBEHHO Kalilo peakTHBa. [Ipumensercs
B TOM Cjydae, eCJd HCIBITYeMbIH MHHepasJ UMeeTcs B JOCTATOY-
HOM KOJIHUeCTBe. -
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2. Bospgeidcrsne TBepabM peakTuBoM B kammo
HCIBITYEMOro pacTBopa BBOASIT MaJeHbKYl0 KPYIUHOUKY (He 6o-
Jiee MOJOBHHBEI OYy/1aBOYHOH TOJIOBKH) CyXoro peaktusa. Tax ymo-
TpeOsIOTCS PeaKTUBbI: HOAMCTHIN KaJiuil, XJOPUCTHIH Lie3uH, ABYy-
XPOMOBOKHCJIbIH aMMOHHH H Ap.

3. Cniuaune Kanens, Kamis peakrusa IOMeWAeTCs ps-
IOM C Kamedl Hcnbityemoro pacrsopa. OCTpPHIM KOHIOM TOHKO#H
CTEKJIAHHOH IAJOYKH MEXAY STHMH KAILISIMH JAeNaeTcd KaHab-
YHK, 10 KOTOPOMY PeaKTHB BJHBAETCS B UCILITyeMylo Kamnio. KpH-
CTaJjl/Ibl NOSIBJASIIOTCS B MeCTe COMPUKOCHOBEHUs Kalesb., DTOT CIo-
co6 HauboJjiee UyBCTBUTEJbHBIH, H €ro cJefAyer HNPHMCHATb MpH
HeJOCTAaTKe HCIbITYeMOro MaTepHaJa.

4. JoGaBaneHnue Kanau peakTHBAa K CyXoMmy
octaTky. Kamna peakrusa poGapJsiercsi K CyXOMy OCTaTKy,
NOJIyYeHHOMY JIOCJIe BBIIApHBaHHA KHCAOTHI. CTEKJBIIKO JOJIXKHO
6LITh NPeABAPHTENILHO OXJIaXKJeHo. TaKuM NyTeM JejJaeTcsl peak-
IMs HA HUKeJdb C JUMETHJITIHOKCHMOM MJIH HA MBUIBSAK € MOJHC-
JeHOBOKHCJILIM aMMOHHEM.

HaoGaonenne pesyabTaToB peakuud. Isyuenue xpucrannmde-
CKOro ocafika MPOM3BOJAMTCA IIOJ MMKDPOCKONOM B MPOXOsiileM
csere, OOBIYHO Npu  oOveKTuBax 9X (Ne 3) nam pexe 21X
(Ne 5).

Ecnn KoHueHTpaUus BellecTsa B Kalvle HCIBITYEMOro pacTsopa
BEICOKAd, KPUCTAJIbI MOSBAAIOTCS cpasy mocse Ao6aBJeHHs peak-
tiuBa. B nporuBHOM ciyyae caeayer noloxiaTte 5—10 mun. uan
ONYCTHTb CTEKJASHHYIO IAJOUKy B KaIWII0 M HOTepeTh IIACTHHKY.
Ipr cna6oif KOHUEHTPAUMHM PAacTROPAa KPUCTAJLIBl OABJSIOTCA
GpicTpee Mo KpasM Kamid (npu crocobe 1) miIH B MecTe CONPHKO-
CHOBEHHSI Kamnesab (npH crocobe 3).

ITpn u3yyeHHH KPHCTANIHYECKOro OCajKa Halao o6pallaTh BHH-
MaHHe Ha pa3Mepbl KPUCTAIOB, HX (HOpMy, LBET H INOBEJICHHE B
NOJSAPH30BAHHOM CBeTe TIPH CKpelleHHHX HuKoJaax. HauGosee
BAXKHBIMH ONpPeAISIOLIMMHU IIPH3HAKAMK SBJAAIOTCS UBeT H (opma
KPHCTAJIOB.

ITpucyrcrBne MOCTOPOHHHX 3J1EMEHTOB MHOI/JA BPEIUT PeaKIHH,
H BLIMAJlalollye KPUCTAJJIHKH MOTYT HMeTb HCKaXKeHayio dopMmy
HJIHM HHOH 1BeT.

Hrorna mpuHUMAIOT 3a NPOJYKT PEaKIHH KPHCTAMIB,, o6pa-
3yIOLIHECs B Pe3yJbTaTe HCIapeHHs M KPHCTAMIH3AlMH CaMOro
peaktuBa. Yrtobnl He ceiaTh OLUOKH, peKOMeHJyeTCs B COMHH-
TEJILHBIX CJlydyasix TPOCMOTPETh MOA MHKPOCKOIOM YCOXIIylOo Kall-
JII0 peaKkTHBA.

BriBaror cayuas, Koria mocje peaklMd KpHCTaMIbl He ofpa-
3YIOTCS, & NOJydYaeTcs JIMIIb OKpaUIMBaHHe KAl B Xapakrep-
HBIH ;I,BeT (HampuMmep, peaklus Ha KeJe30 ¢ POJAHHCTBIM aMMO-
HHEM) . 3
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4. OTUCAHHUE BAXXHENMIIUX MUKPOXUMUUYECKHUX
UCNbITAHUH

Hunk. Jlyumweii peaknueil Ha IHMHK SBJSETCS UCIBITAHUE C PO-
Jauucroll aMmoHHuiHO-pTyTHOH comblo 2NH,CNS . Hg (CNS),.

Srtor peakTHn ynortpebasercs Aas ucnbltanuil Ha Zn, Cu, Co,
Cd, Ni, Fe, Ag, Pb. Crioco6 ero DpUroToBJIEHHS Clexylomuii: Se-
pyT 3,0 r xJiopHO# PTYTH (cyneMBl) H 3,3 I' POLAHHUCTOO AMMOHHS
¥ pa3sonar ux B 5,0 cM® Bojbl npu KOMHATHOMH TeMIlepaTtype.

PacrBop Bemjectsa Qs peakHHH JOJKeH ObITh HeHTPaJbHbIH,
HJIH ¢13060 YKCYCHOKHCJBLIH, WJIH a30THOKHcHALH. M3 menounwbix
pacTeopoB OCAfOK He BhinajgaeT. Peaktus gobasisiercss K Kaiuie
HCIILITYeMOr0 PacTBOPa B MHHHMAJbHOM KOJHYECTBE HA KOHYHKE
380CTPEHHOH CTEKJSTHHON MaJouKil.

[Iponykrom peakunyu Ha nuHk OyNyT Gesible NEPHCTHIE KPHCTAJ-
Jbl, TOXOXKHE HA CHEXHHKH, NBOHHOH PONAHHCTON COJNM LHHKA ¥
pryta Zn (CNS).. Hg (CNS),.

Ipepenbras uu3last KOHUEHTPAUSA HCIBITYEMOIO PacTBOpa ——
0,01% Zn(CgH:0,)2.2H,0". Ipn Kounenrtpanuun B 1% ocanok
006bluHo amopdHblf. Jlyuiide pe3yJbTaTel NOJYYalOTCA NPH KOH-
nenrtpauud pacrsopa 0,1—0,29%. CuiabHo neficTByeT Ha LHHKOBYIO
peakumio Melb — 00pa3syloTcsi cMellaHHBle Kpucramaasl. [lpu co-
nepxanuu B pactsope 0,5% Zn n 0,2% Cu peakuus Ha UMHK Gymer
y3Ke HeyJOBJETBOPHTEJNbHOH.

Menpb. HcnbiTanue Jyuiie Bcero NPOM3BOANTb TeM XKe DEAKTH-
BOM M B TeX e YCJOBHsX, yTo H Ha LuHK. IlponyKtoM peakuuu
6yner JBoHHash poONAHMCTas CONb MEAM W  DTYTH

Cu(CNS),. Hg (CNS)..

M3 pacrsopoB n0BOJILHO BLICOKOH KOHIIGHTPALMH BHIIALAIOT
AYYKH MOXONOJOOHBIX ACHAPHUTOB 3€JIECHO-XKeJNTOro UBeT4; H3 MeHee
KOHIIEHTPUPOBAHHBLIX PACTBOPOB BLINAAAIOT IPHU3MATHUECKHE, UIJIO-
BHJHbIE KPHCTAJJbLl 3€J€HO-YKEJTOro IlBera.

TTocroponnue sjeMeHTH OOLIYHO HE MEIIAloT HCMBITAHHIO HA
Melb.

Husmuit npenen peakuuu — 0,01%-ubtii  pacrsop Cu(NOs),.

KoGasabr. VcnriTanue proosie aHAaJOTHYHO HCIBITAHUIO HA IHHK
# Menb. IlponykTom peakuun Gyner ABOHHAst poJaHHCTasl COJIb KO-
6asbra u prytd Co(CNS),. Hg(CNS),.

M3 KoHUEHTPUPOBAHHLIX PAaCTBOPOB BHINALAIOT IYYKH TEeMHO-
CHHUX NPU3M, U3 6oJjiee pasBeJeHHbIX DACTBOPOB — cuHHE cdepo-
JUTHIL,
| 7P)eaxuuﬂ Xopoulo mpotekaer B a3oTHOKucaoM pacrsope (HNOs:

! TogcueT MHHHMAMBHOTO KOJHYecTBA COJMH LHHKA, KOTOPOE MOXET OHTh

0GHAPYKEHO MUKPOXHMHUUECKHM MeTOAOM, MPOH3BOJUTCH CJEAYIOMIAM (())ﬁpgsomz
3.0,01
onHa Kans HMeeT Bec oxodio 0,03 r; 0,01% oxuoft xanau cocraBut 2

100
= 0,000003 r, 1. e, 0,003 wmr.
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Mpenen peaknuu — 0,04%-up1il pactsop Co(NOs),.

ITpu copmep:kauuu B pacTBope GOJBIIOTG KOJUYECTBA HHKeEIs
RO KPaio KalJjd NOABJSIOTCS cuHue cpeposurhl. Heboabuioe co-
JepXKaHHe XKeje3a He BPENUT peakuuu, HO npu otHowlenud Co x
Fe Boilnie, yem 1 : 5, NOABASIOTCA uepHBHIE WM MypIypHO-uepHble
MPH3MLl H C(DEPOJHTHL.

Hukeas. Hukens MOxer ObITH OTKPHIT C TOMOLIBIO TOLO XKe pe-
akTuBa, uro u Zn, Cu, Co. B pesysnbTate peakuuu BHINALAIOT CBET-
nokopuuHesple chepoautst Ni(CNS)o . Hg (CNS),.

Korza B pacrBope HMeercst xeiqie3o, cQepoauTs OKPAUIeHbl B
pO30BHIH 1BeT.

HanGonee uysciBUTENbHBIM MUKPOXMMHMUYECKUM MCIbITaHHEM
1id HHKeJIb SIBJASeTcsl HCIBITAHHE C AUMETHJITVIHOKCHMOM.

CnuptoBoil 2% -HELE pacTBOp 3TOr0 peakTHBA pasBOAMICH DaB-
HBIM 00BeMOM BOZB (4T0GbI Kamjas He paclJbiBajack HA CTeKae);
noayuaercsa 1% -uelif cnuproBo-soaHbId pacTsop. OcaxaeHue mpo-
HCXOJHUT B HeHTpasbHOM, cia6o mes0uHoM H ciiabo YKCYCHOKHCIOM
pacrpope. B pesyabrate peakuuu o6pasyioTcs TOHUALIde PO30-
soro ugera uranl Ni(CsH;N;O);, KoTOpBIE 1Py CKPELIEHHLIX HH-
KOJIIX UMEIOT 3eJIeHblil 1BeT.

[iByxBajeHTHOe Kejle30 daeT ¢ AUMETHJPJIHOKCHUMOM KpacHo-
BaTBHIH OCafloK, KOTOPHIH Mellaer peakuuu. [TosTomy Kemeso cie-
Ayer NpPeiBapuTeJhbHO OCAZUTh H3 KamJH HCIOBITYeMOTO PACTBOpPa
1%-HBIM pacTBOpOM aMMuaxa.

PactBop AHMeTHIINIMOKCHMA AOGABJAIOT NPSMO B KAIUIO aM-
MHMauHOI'O pPACTBOPA; CTY/JAEHHCTHIl 0CAaJOK THADOOKHCH IKeje3a
yXe He Mellaer peaklHH.

Mpenea ucnprranust — 0,02 % -upit pacrsop Ni(NOs)a.

Keaeso. Kenezo o6eiuHO OTKpHIBaercs nomyrHo ¢ Zn, Cu, Co
B pesysibTaTe peakUuH C JBOHHOH PONAHHUCTON coabio. B cayuae
OPUCYTCTBHS Keje3a PAacTBOP OKPalIHBAeTCs B KHPIHYHO-Kpac-
Hbllf IBeT. Dra peakuus ouenb wyBcrBHTEdbHA [0,02% -HBIH pacTBOp
Fe (NOs)2] 1 Bnosne nagexua. JKeneso MOKHO TaKKe OTKPLITH
XKeJIe30CHHEPOAHCTLIM  KaJiHeM — [10Jy4aeTcd CHHUH  aMopdubiit
ocafiok GepaHHCKO# JasypH.

Ceunen. Jlyymee MHKpoxUMUUeCKOe UCTIBITAHHE HA CBHHEL [1PO-
H3BOJHTCH C HONHCTHIM KaJuex. Munepas pacrsopsiercss 8 HNO:
1:1 (#e kpernue) npu cnraboM HarpeBaHuH, [loc/ie MOJHOro Hera-
peHus Kannu ocraTok pacreapserca 0,5%-noft yrcycHolt Kucio-
TOA M HCHHITHIBAETCH C MUHUMAJNBHOH KPYINHHKOH HOAUCTOrO Ka-
Jaus. B pesyabrare peakunu o6pasyloTcA IUECTHTpaHHbIE [LIACTHH-
xu Pbl; 3eneHoBaTo-2KesToro nBera, KOTOPhle XOPOIUO BHAHBLI NPH
o6nhexTHBe 21X (Ne b},

Ilpy BEICHIXaHMH KaIlH 10 ee Kpaio OOblUHO NOsBAsIOTCS Gec-
MBeTHHIe Hrel JgBoftHol conu 2KI . Pbl,. Meaer u BUCMYT MelnamoT
3TOR peaxuuu.

Ipenen peakunn — 0,005% -uptit pacteop Pb(NOs)..
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Bropoe xopolwee ucibTaHHe Ha CBHUHEN, MPOH3BOAMTCA C MoO-
moupio HCI 1:5. B pesynprate peakuuu oGpasyiorcs IANHHHLIE
Gesble Hroapuyatele KpucTainl PbCly. 310 nenbiTanue HeHHO B TOM
OTHOIIEHHH, YTO IIO3BOJSIET OTKPHIBATb CBHHEN| B INPUCYTCTBHE
BHCMYTA.

Cepebpo. O6LIUHO cepeGpo OTKPHIBAETCS C ITOMOLIBIO ABYXPO-
MOBOKHCJIOIO aMMOHHS,

K kangne cnaGo a30THOKHC/IOTO HCHBITYEMOro pactsopa a06as-
agerca maseHbkas KpynuHka {NH,)qCrO;. Cepefpo Bohinensercs
B BU/JI€ IBYXPOMOBOKHUCJIOH B XpOMOBOKUCJOH coseil. [TepBas npen-
CTaBJeHa TPHKJIHHHBEIMH KDPHCTAANaMH PYOHHOBO-KPACHOIO I1BETA,
HOYTH HE HMEIOHIMH ILIEOXPOH3Ma, BTOpag — POMOGHYECKUMU
JKEJITBIMA CHIbHO IVIEOXPOHUHBLIMH KPUCTAIAMH,

ITpyr ucnapennu Kamiu o6pa3yloTcs KeaTbie KPHCTaMIbl JBY-
XPOMOBOKHCJIOTO AMMOHHA, KOTODbi€é MOXKHO BHOBb pAaCTBODHTb,
nobasus B Kammo 1%-ubiit pacrBop HNOs; cepeGpsinble KpucTasd-
Abl B 9TOM CJyuae He PACTBOPSTCSH.

ITpenen peaxunu — 0,02%-uniit pactBop AgNOs.

- CBHHel ocaxzaaercs B BHIE aMOP(HOIO KeJTOTO [MOPOILKA.
[Ipu ornomrenun Pb k Ag xak 10: 1 oTtkpbitHe cepeGpa aTHM Me-
TOJOM BHOJIHE BO3MOXHO, [Ipu GosblleM cofep:KaHHH CBHHIIA €ro
HeOOXONNMO OTIENHUTh.

Hast sroro moctynaioT cieaywowmum obpasoM. Kpynueky ce-
pebpocofiep:kalero rajeHHra BeJHuuHofl 2-—3 MM B nonepeunu-
Ke PacTBopsIOT B npolupke npu ciaaGom Harpesanund B8 HNOs 1: 1.
ITo oxnaxpeunu pacrsopa npuauBailoTr K uwemy HCL 1:5. Or-
(UIbTPOBEIBAIOT B BOPOHKE HA GyMalKHBEI (puanTp Genbiit ocaji0K
PbCl; u AgCl. TIpombiBator 3TOT 0CaJOK HECKOJbKO pa3 ropsued
BOJIOH [/1s1 pacTBOpeHHs xJopucroro csuHua. AgCl, noutn He pac-
TBODUMbBI B ropsuefi Boge B npucytctBud HCI, ocraercs Ha
¢uaetpe. Ocanox AgCl pacTBopsiioT B KaIjie KOHIIEHTPHPOBAHHO-
ro aMMdaKa ¥ HaGJIOJAIOT MO MHKDOCKOIIOM; N0 Mepe HclapeHus
o nepugepud Kamiu oOpasyioTcad MaJjeHbKHe GeclBETHBIE BHICO-
gonpenomJasiomne Ky6uxkn AgCl.

3onoro. MUKpOXUMHYECKOe HCIBITAHHE HA 30J10TO MOXKET [10-
HaloGHTbCS B ciyyae OOHapyXKeHHs TeJUIYPUOB 30JI0TA, KOTOpLIe
He XapaKTepHHl [I0 CBOEMY BHeEIlIHeEMY BHLY.

Tesnypun Au pasnaraercs HNOs 1: 1, B pesysibrare uero 06-
pasytorcsl rycrast Geasi amopdHas Te/sypHcTasi KHCIOTA U Me-
TaJIM4eckoe 3070T0. Tesuypucras kKuciora pacresopsiercs B HCI
1 : 5. OcraBueecst 30JI0TO MOXKeT GBITh OOHAPYKEHO MO IIBETY, KO-
TOPHIH HYXKHO HA6/10JaTh B KOCOM OTpaxkeHHoM cBere. Jlas mpo-
BEPKH 30JI0TO PacTBOPSETCsl B KalJe HApCKOH BOAKH IPH Harpe-
BaHHH M pas6apjisercs Bogoi. Jns obHapyxenuss Au B pacrsope
[pUEMEHSIOT OJHY H3 CJEeIYIOMIHX peakuHii:

1. PeaktuBom cayxur 5%-unit pactsop SnCly B HCI 1:5.
Hcnpiranne npousBoauTcs no cnocoGy cansinusi Kanesb. Taw, tie
pacTBopHl cMbiKaloTcs, obpasyercss aMOpdHEIi KpacHOBATLIH oca-
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AOK TOHKOpAclblieHHOTO Merajnnueckoro sojora. [Ipepes peak-
mud — 0,1Y%-ubift pacTBop xJopHOro 30s10Ta. B CXOHHBIX YCJIOBH-
#X ceJIeHOBas KHCJOTa JaeT KpacHBI OCaJoK, a TeMIypoBast —
tyckJaouepusiil. [TosToMy OHH MelIalOT peaKkLuH Ha 30JI0TO.

PeaktuBoM cayxuT | o6beM NUpHAMHA, CMellaHHLH ¢ 9 oGbe-
vamu 40%-nHoro pacreopa HBr. Mcnnltanue Takxe NPOU3BOLUTCH
o cnocoly causHus Kaneab, B ocagke obpasyiotes IpH3MaTHie-
CKHe HJIH IIepUCThle CHJIBHO IUIEOXPOWYHBIE KPHCTAJJIbl; LBET HX
MeHsIeTCsl OT KalITAHOBOro [0 opaHxeporo. llpegen pecakuuum —
0,02% -Hblil pacTBOp XJOPHOTO 30J0TA.

OnoBo. HauGosee pacnpocrpaHeHHEIH OJIOBOCOLEPXKAIUNA MH-
Hepasl — KaccutepuT. PacTBopeHue ero mpoM3BOAUTCH CJAEAYIOLIUM
ob6pasoM. Kpynusaka musepana cijiasJjsercs ¢ CoJOH B IJATHHO-
oM yuike. Crias pacreopsiercas 8 HCL 1: 5.

Tlpu ompenenienun 00Ba B Cyab(oCconsXx MUHEPAJT PacTBOPseT-
c¢a B HNO; | : 1. [dnsa yaanenust HUTPATOB OCANOK BhILIEJIA4YHBACT-
cs1 Tpems KamsiMu HNOs 1 : 7 u moroM kanuiet Bogsl. O/10B0 ocTaer-
ca B ocaike u pactsopsiercst Karied EICl 1:5. Kannsi nosnyuen-
HOrO COJISTHOKHCJIOTQ  PAacTBOpa  HCIBITbIBAETCH  KPYIIMHKOH
XJOPHCTOrO mHe3ust (uiau xjgopucroro pybuamsi). B pesymabrate
peakUHH IMOJy4aloTcsl OeCUBETHbBlE CHJIBHO MPEJOMJAIOLINE OKTa-
31psl 1e3neBoro (uin py6umnesoro) xmaopocrannata CsSnCls man
RbSnCls.

Ipenen peakuun — 0,01 % -uniit pactBop SnCls.

Mbitbak. Munepaa pasnaraercst HNOs 1 : 1 min napekoé Boj-
koli. Ocrarox pacrropsiercd HNO; 1 : 7. Ecan npucyTeTByer cypb-
Ma, TO OHZ OCTAeTCs B OCajKe.

Kamis, mepeHeceHHass Ha HOBOE MECTO CTEKJSHHOI [L1aCTHH-
KH, MEJJIEHHO BBITZPUBAETCSI HA 3JIEKTPOJaMMe HJIH CIHPTOBOM
ropenke. Korja xanjs [OYTH BEICOXHET, K Heli  100aBJSIOT
1,5%-ublit pacTBop MoaHGAEeHOBOKHCIOTO aMMoHKHA B HNO; 1:7.
DTOT pacTBOp BTOPUUHO MEJIEHHO BLINAPUBAIOT Ha BHICOTE HE Me-
ree 10 e ot criupToBoil ropenku. K BHCYIIEHHOMY OCTAaTKy 100aB-
qstior kanmo HNO; 1 :7 nns pacTBopenusl H3GLITKA MOTHG/1EHOBO-
KHCJIOTO AMMOHHUS.

[lpu paccMoTpeHHMH KalUid [OJ MHMKDOCKOIOM IPH CHJIBHOM
ysenuyeHuu (06bekTHB Ne 6) HaG/II0AAIOTCA Ma/JeHbKHe XeJThle
OKTas3/Ipbl MBILILAKOBO-MOJUOAEHOROKHCIOFO AMMOH!IS.

[penen peaxunn — 0,01 % -ubiii pacteop (NHi)3AsOy.

CypbMa u BucMyr. MHUKDOXHMHUECKHe HCTBLITAHUS 3THX 3Je-
MEHTOB OJMHAKOBLI, TOITOMY HX OIHCAHHE JlaeTcsl COBMECTHO.

Munepan pasaaraercs 8 HNO; 1: 1 npu narpeBasuu. Cyxoit
octatok pacreopsiercs Kamneit HCl 1:5. Kanna nepenocurca Ha
JIPYroe MecTo IJIAaCTHHKH, B K Hell noGaBasercs peaktus. C oanoro
Kpasl KamiM MoMelnaercsi MaleHbKasi KPYIHHKA HOANCTOTO KaJu,
nocJie pacTBOPEeHHUsT KOTOPOH ¢ MPOTHBOIOJIOKHON CTOPOHHE Kalau
RJIANETCS] MaJieHbKash KPYMMHKA XJIOPHCTOTO LE3Hs.

Ecan B pacrBope mpucyrcTBYyeT cypbma, OyAyT BRIIAKATL KPH-
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Craaldbl B BHIe LIECTHYIOJLHUKOB 1 3BE€3J OpaHXKeBOIro HBeTd;
€CJM MPUCYTCTBYET BUCMYT, OYAyT BbINAAaTbh KPUCTAJIbl B BH/E
HIECTHYTOJNBHUKOB KPACHOrO 1IBETa.

Ipenen peaxuun — 0,01%-uoiit pactsop SbCls u 0,005%-Hbilk
pacteop BiCls.

MHUKDPOXHMIIUECKOe HCNBITAaHHE Ha CypbMy H . BHCMYT, €CJIM
OHH TIPHUCYTCTBYIOT COBMECTHO, fIBJSIETCS TPYAHbBIM M He BCeraa
BO3MOKHBIM.

Cepa. Hpuuoc’)paﬁo'rxe GOJBIIMHCTBA COZEpIKalIUX Cepy MHUHe-
paJoB Hapckofl BOAKOIl NMpH HArPeBAHHH YaCTb Cephbl OKHCJISETCH
B }12804, a yacTh OCTAETCS B BH/E TBEpHOro aJeMeHTa. BricylneH-
HEIT ocanok pacteopsiercss HCl 1: 5.

Kapns caabo COMSIHOKHCIOTO pPacTBOpa UCHLITHIBAETCH YKCYyC-
HOKHCJIBIM KaJibliMeM. PeakTuB n06aBisieTcsi K Kamjie B TBEPAOM
Buge. B pesynbrare peakuum nosyualorcss GecuBeTHble HIOJbYA-
TEle ¥ IpuaMartuyeckue Kpucraminsl runca CaSO, . 2H,0, nas Ko-
TOPLIX XapaKTepHB ABOMHHKH C JIACTOUKHHEIMH XBOCTaMHu. Mbul-
IIbSAKOBAS KUCJIOTA M XJIOPHOE KeJIe30 3aMe/LIsIOT KpHCTasliu3a-
IIMIO THIICA, HO He MPeKPallaioT ee.

[Tpenen pearkuuu -~ 0,25% -uutit pacteop HeSO4.

5. KAYUECTBEHHbBIE XUMHWYECKHE HCIIbITAHUY
MO METOAY OTIIEYATKOB

Ecau K 110/HPOBAHHON MOBEPXHOCTH LWIM(A C HCIBITYEMbIM
PYAHBIM MHHEPAJOM INPUIONKHTDL KeJATHHHPOBAHHBIM CJIOEM (JOTO-
Oymary, Npe/BapHTEILHO CMOYEHHYIO PpAaCTBOPHTENIEM (pacTBOp
COJIM MJHM KHCJOTBI), M Iocde 3toro (orofymary IOMECTHTb B
COOTBETCTBYIOIMH «IMPOSIBUTENb» (PAacTBOP COJH, Jaloliell LBET-
Hbie 1€ DACTBOPHMELIE B BOJE OCAAKH C HCITBITYEMbBIM JE€MEHTOM)
TO Ha OyMare IOJy4aTCsi LBETHblE OTIEYATKH, XapaKrepHble n.ns;
OMNpeJeJeHHbIX 3JeMeHTOB. 110 TaKUM JIOKAJbHBIM HBETHHIM peak-
U4SM MOXKHO OnpefesnsTb MHHEPaJbl H YTOUHATb IIPEHCTABICHHSA
06 HMx coctaBe M crpyKkrype. JLisi OTNEYaTKOB YHOTPEGJSIOT
o0bluiyo  (porobymary HaM IUIEHKY, NpeABapuTe]bHO o6pabo-
TAHHYIO PAacTBOPOM THIIOCYJbGHTA /s yAajneHus cojell cepeGpa
TUIATEJIbHO MPOMDBITYIO JUCTHIJIHPOBAHHOH BOMOH U npocymeH-,
Hy10. XopollHe pe3yJbTaThl MOAYYAIOTCS TakKXKe Ha wLeanodaue.

[Ipu paborte ¢ MHHepasaMH, TPYAHOPACTBOPHMBIMH, HO MPOBO-
ANSALIAME 3JIEKTPUYECTBO, CKOPOCTh PACTBOPEHUS, a TAKMKE HHTEH-
CHBHOCTb OTIIeYdTKa MOMKHO 3HAYHTEJIbHO NMOBBICHTb IpPiiMEHSHHEM
3JICKTPHYECKOro Toka. s aroft nean obpasel COeAHHSETCS. ¢ TIO-
JIOXKHTENBLHBIM [0JIOCOM rasibBaHHYecKoil Garaped; ¢ nonnponaﬂ—
HOl ITOBEPXHOCTBIO LWIH(a INPHBOAHTCH B KOHTAKT CMOYEHHasd
pacTBOpHTEIEM XKeJaTHHHPOBaHHAs OyMara, a CBEpXy NPHXHMAaeT-
€ MJATHHORAS WM ajlOMHHHMeBas MJjactuHKa. llocsenusis mp-
XKumaercs K Gymare HeGOJIbIIMM IPY30M H COEQUHSIETCS C OTPHIA-
TeJNbHbIM HOJIIocoM GaTapen (TOK HampsiKeHdHeM or 3 no 12 B).
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Uro6hl ofeciieddTh KOHTAKT JKeJATHHHPOBAaHHOH GyMaru u mo-
JIMPOBAHHOM MOBEPXHOCTH uHda, HCMOJIb3yeTcs pYHHON Ipece
¢ TPY30M WJIH CeUHa/bHbH Ipecc AJs OTNeyaTkos, OMUCAHHBIR
C. A. IOwxo . ,

C ORHOTO ¥ TOTO XK 3epHa MOXHO IOJYYHTh HECKOJbKO OTie-
yaTKOB (J/if peaklUH Ha HEeCKOJIbKO aneMeHTOB), He npuberast K
BOCCTAHOBJIEHHIO MOJHPOBAHHOrO IuInda. HeTKoCTh W MHTEHCHB-
HOCTb I[BETHBIX PEAKUHH 3aMETHO CHHXKAETCH JIMIUD HA NATOM-IIe-
CTOM OTIedaTKe.

Jliist OTKPLITHSI aHHOHOB (HAIpUMeD, cepbl) B COCTaBe MHHe-
pAOB HEOOXONUMO NPY 3JIEKTPHUECKOM PACTBOPEHHMH nepeMeHHTh
B LeMK HANpABJEHHE TOKA: NPHCOEAHHHTb K MUHEpaly OTpHua-
Te/IbHBI TOJIOC HCTOUHHKA, a K IIATHHOBOM IVIACTHHKE — NOJO-
KUTETLHBI.

C. A. IOmko (1953 r.) NPHUBOMMT CJIEAYIOLIHE YCJIOBHS IOMY-
YeHHsT YeTKUX H YCTOHUHBBIX OTIIEHAaTKOB.

1. dorobymara mepe] MOJyyeHHeM OTHEUaTKA NOJIKIA 6BIT
BJIAYKHOM, HO He MOKDOH.

36bITOK peakTHBa-PaCTBOPHTEIIS CIeNyeT yAAAATh C NOMOLIBIO
QUILTPOBAJILHON OyMaru.

2. Ilpu obpaboTke (orobyMaru HOCIEAOBATEILHO HECKOJIbKH-
MH peakTHBaMi Mepel HaHeCeHHeM HOBOTO peaKTHBa H30GbITOK
npeRBAYero HeoOXOAUMO CHATDH uALTPOBA/IbHOR Oymaroil.

3. Tlepen mosyueHHeM OTNedaTKa MOBEPXHOCT NONHPOBAHHOIO
unda JoJoKHA ObITh XOPOUIO OTIOMMPOBAHA.

4. Bpemsi 3KCIO3ULMH, T. €. BPeMd DaCTBOpeHHs MuHepana,
NOMKHO GHITh YCTAHOBJEHO- 0 KayecTBy H CTOMKOCTH OTIIeYaTKa.
KauecTBO OTIeYaTKa ONPEeNseTCs OTIOKEHHEM XUMHUECKOro 5J1e-
MEHTA TOJMBKO B NOpax JKeJaTHHBI, a He Ha ee [OBEPXHOCTH.

5. PeakTUB-TPOSIBATENb JOJMKCI aBaTh C HCHLITYyeMbIM 3Je-
MEHTOM HepaCTBOPHMEIC B BOJE, a CJIENOBATENbHO, H HECMbIBae-
Mble COJIH. '

[IpenMyliecTBa AAKHOIO METOMA 3AKJIOUAIOTCH B TOM, HTO npH
_HeM MOJKHO H30exaTb TPYLOEMKOH H He BCerja AOCTYNHOH onepa-
LAY BLIIEIEHHsT 3ePeH MHHEPANOB HIJIOH ISt MUKDPOXHMHUECKOTO
aHaJn3a; KpoMe TOro, OH JaeT BO3MOXKHOCTb NOJNyYaTh OTiewar-
KM, XapakTepHaylollue CTPYKTYpYy PYyABL.

HepocTaTkoM 3TOTO MeTOA@ SIBASETCS] H3BECTHAS Cy6beKTUB-
HOCTb OHEHKH Pe3yJbTaTOB PEeaKIHH Ha TOT HJH HHOH 3JIEMEHT I10
HBeTHHLIM OTIIeyaTKaM, B TO BPEMS KaK IPH MUKPOXHMHYECKOM ME-
TQRe pe3yabTaT PEaKUHH MOMNHO OLEHUTh SHAUHTE/NBHO yBEpEH-
Hee — He TOJBKO MO HBETy, HO ¥ no ¢GopMe H ONTHUECKHM CBOH-
CTBAM KPHUCTaJIJIOB.

[Toxpo6HOE ONHCAHHE METOJd OTIIEYATKOB MOXHO HaliTH B KHH-
re C. A. IOmko «MeTojsl H3yueHHs PYA MOA MHKPOCKONOM B OT-

1 C. A. IO mko. [lpauMeHedHe MeTONA OTHEYATKOB B Mmuneparpadus. Has,
Ax. nayk CCCP, cepus reon., Ne 3, 1939.
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paxkennom cBerte» ([ocreosuspar, 1949), B KOTOPOH NPHUBOAUTCS
penenrtypa AJad IPoBeJeHHS peakUdi [0 METOAY OTIEYATKOB Ha
caenyroue snementsl: Bi, Fe, Co, Mn, Cu, Mo, As, U, Ni, Pb, S,
Ti, Zn.

B tabmune 10 npuBelensl BaXkuelliine peakLHH, BEINOJHEMble
no 5TOMY MeTOMy.

6. IJEHOYHbBIE PEAKIIUH

Oxpaluenspie IleHKH 00pa3yrorcsi Ha IIOBEPXHOCTH MHHEPAJIOB
nocse 06paGOTKY UX U3BECTHHIMH pPeaKTHBAMH.

Meroa onucan C. A. IOmko (1953 r.), KoTopast WIMPOKO MPH-
MEHsIeT ero [J1s olipelesleHust KapGOHATOB.

[MpuBenem onucaHHe HEKOTOPHIX XApAKTEPHHIX [AEHOYHBIX
peaxuui.

Kaabuur. Munepas o6pabarbisaercst MOJSIPHBIM — PacTBO-
pOM a30THOKHCIOH MeaM B teuenne 3—4 nacos. Ha nosepxuoctn
KaJblLATa IOJXKHA NOABHTBCA loay6asi OKpacka, KOTOpas yCHJR-
Baerca OT pefictBus 10%-Horo pacrBopa amMuaka (He Gosece
30 cek.). Dra peakuus BblIOJHSETCH HA NpUILIHGOBAHHBIX 00pa3-
Uax WK Ha MONHPOBAHHBIX IUMdax.

B cil1yyae oueHb MEJIKHX H TOHKHX 060co0/eHHH KaJbLuTa pe-
KOMeHJlyercsl peakiiio NPOBOJANTh Ha UK(AX WA HA [ONHPOBAH-
HEIX HIdGax ¢ NOMOUIbId  (HOJIETOBBIX UYEpHHJ, ITOJKHCAEHHBIX
HCI 1: 20, Kanmo nOJKAC/AEHHBIX YEPHHJ TIOMEUIAIOT Ha TOBEpX-
HOCTb HeloKpoiToro minda u gepxar He Gosee 1 munyrtel, [Torom
KaIiio CHUMAWT, UA( NOACYIIHBAIOT (PUIBTPOBANLHOA GyMaroH
H HaOMI0JAI0T MJIEHKY (PHOJIETOBOI'O LBETA HAa MECTe KajbLHTa.

AHKEPUT MOXHO YCTAaHOBHTb B NpHULIHGOBAHHOM ofpasue,
nuinde, NONUpPOBaHHOM Iude ¢ nmomombio 5Y%-Horo pactBopa
KpacHOR KpOBSIHOH COJIH, MOAKHUC/JeHHOH cosisiHofl kuc1oTod. [lox
JEeHCTBHEM 3TOrO peareHTa AaHKEPHT OKpPAUIMBAETCS B CHHMU 11BeT
BCJIe/(CTBHE 06pPa30BaHHs Ha er0 NOBEPXHOCTH CHHEH NJEHKH TypH-
GyneBofi CHHU.

Ins BuinosHenusi 3Tol peakuuu opasel onyckaior B 5% -npiit
pacTBOp KpacHOH KpOBSHOH cOJiH, K KOTOPOMY HOGaBJIEHO paBHOe
1o o6bpeMy KoaHuecTBO couistHOR KuceaoThl (1 :20). Tlo ucreuenuu
I MuByTH o6pasel; BLIHUMAIOT H3 pacTBOpa, NPOMBLIBAIOT BOJIOH H
npocymHBaT GHabTpoBanbHOl Gymaroi.

Peakiusi Ha npospaudoM uuiHde BBHIIOJHAETCS NyTeM HaJo-
XeHua Kaniu peakrusa. C NOMOHIbIO 3TOM peakUHH MOXHO OT-
KDBIBATb B pylie ¥ ApYyTHe Xejeaucrble KApOOHATH — MACTOMESHT,
CHIIePOIJIE3UT, CH/IepHT.

Mn-kap6onathl, Ecin B uunde npUCYTCTBYIOT MaHIaHO-
AHKEPHT HIM MaHTAHOKAJBIUT, TO NPU JefiCTBHH TOJbKO 4TO yKa-
SaHHOTO PeaKTHBA HA HUX ofpasyercs Oypas IJI€HKA. .
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Cuaeput B 11p03payHoM Uikde 10/ AeHCTBHEM CONSHOKHCJIQLO
aju3apyHa MOKPLIBAETCH IVIEHKOH MAaJIHHOBOTO LBETa aJu3apHHO-
BOTO JIaKa.

Anraesut. JLia onpefiefleHUst aHIJIE3UTA HA [OJUPOBAHAYIO ilo-
BEPXHOCTh MHHEpasia uiu Luda HaKJaAbBaoT Kamio 5% -Horo
pacTBopa HOAMCTOro Kanausi ¥ HaOJIOAaIOT IJIGHKY JKEeJITYIO B Hpo-
XONSIIEM CBeTe U ceporosylylo — B OTpaKeHHOM (1epycCHT ITOM
peakuuyd He Jaer).

Hepyceur. [lasa onpepefeHus 3TOro MuHepajda HaKAadblBalOT
KaIJl0 HOAHMCTOrO KaJidsl, NOAKUCJACHHOTO CEPHOH KHUCJHOTOH, H Ha-
HAI0LAI0T KeATYIO IIeHKY.

CmuTconuT, Kanamun, rufpounnkur. Ha ioBepxsocrs mutnba
HAKJIaAbIBAIOT KAMIIO CMeCH U3 a30THOKHCI0H menu (1%-Hblft pac-
TBOP) ¥ asoTHOH xucrorsl (l:20) B paBHBIX o(beMax, a 3aTeM
KAIUIIO PTYTHO-POJAHOBON cojid. B pesynbTaTe nodydaoT MIEHKY
CHHe-()UOJeTOBOrO HBeTa. '

Antumonut, Ha nonuposannyio loBepxHOCTb MHHepaia Ha-
xaappsaeT Kamwno 209 -Hore pacrsopa eAKOro Kajusi M nocJje
CHATHA ee HaGNIOAAIOT OPAHIKEBYIO TUJIEHKY.

Ieennt. Ha mosupoBaHHYIO MOBCPXHOCTh HIIM(A HaKJaAbBA-
10T KarJjio KOHIEeHTPHUPOBAHHON COISIHON KHCIOTbI M KyCcOueK 0Ji0-
Ba. Uepea 1—3 MuHyTH HIHQ MPOCyWIHBAIOT (QHALTPOBALHIOH
6ymaroi. B pesyabTaTe nosiBasercss CHHAS IJieHKa. Peakuus
yAaeTcst Jyyllle, €CIH KHCAOTY NOAOTPeTS.

Mceunomenan, nupontosut. Ha noBepXHOCTh MUHepaJa Hakja-
JBIBAIOT PEAKTUB (YKCYCHOKMCJBIH OEH3MAMH) H cnycTs 1 MHHYTY
CcHUMAapT ero ¢uabTpoBaJbHOl Oymaroil. Pesyabrar — CHHAS
IIeHKa.

Aparouur. [ToaupoBaHHyl0 [IOBEPXHOCTh 0O0pasina IOTpyxKaior
B TOPsiuMil PACTBOP a30THOKHCIOro KoGanbTa (20%-Hmulii pacTBOp)
Ha 20 MuHYT. 34aTeM HPOMbBIBAIOT U NpocyliHBaloT. B pe3aynbrare
o0pa3yercsl INICHKA PO30BO-AMJIOBAA (KaJbUUT TAKOH peaKkuuu
He jfaer).

Marunesut, PeakTHBOM CJAYXHT COUPTOBOH pacTBop AHdeHHJ-
kapbasuaga B cMecH ¢ paBHBIM oGbeMoM efikoro Kajusa (20%-uwpif
pacTtBop). ITosupoBaHHy0 MOBEPXHOCTH IOIPYIKAIOT Ha 5 MUHYT B
ropsiYMil PeaKTHB M NPOMBIBAIOT ropsideil Bojiol. PesynsraT—Kpac-
HO(HOIETOBAS NJIEHKA (MOJIOMHT 3TOH peaklHH He JaeT).

YINPAKHEHHS Rt

O3HaKOMJeHHE C XapakTepHbIMH KPHCTA/VIAMH NOA MMKPOCKONOM

Ipexnme uyeM MPHUCTYNHTL K MHKPOXHMHHYECKAM HCHBITAHUAM, HeOGXOJMMO
03HAKOMHTBECH C KPUCTAMNIMUECKHMH OCaZKaMH, MOJYUalOUIHMHCA H3  YHCTHIX
pacTBopoB TpebGyeMmofi KoHueHTpauud. [lna 3Tofft uUeiu umeercd B naﬁoparopun
cnenywowufi Habop pacTBopos conelt
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yrcycHoKHcabit uunk . . 0,5%  asoraoxucioe cepeGpo . . . 0,6%

a30THOKHCHaR Mexs . . . 0,5% xmopmoe onoBo . . . . . . 05%
#30THOKHCALIA KOGanbT . 0,5% MbIIBAKOBOKHCABIA aMMOHHIL . 0,5%
A30THOKHCIHA wuKkenn . . . 0,2% Tpexxjopucrasi cypeMa , . . 0,5%
xJI0pHOe Kemeso . . . . . 0,2% tpexxgopucrei Bucmyr . . . 0,2%
VKCycHOXHMCAMM cpuner . . . 0,2% cepnas xmciora . . . . . 05%
xnopyoe 304010 . . . . . 0,2%

PexoMeHnyeTcss npoBecTH MHKPOXHMMHUECKHE HCNBITAHHS C HECKOJBKHMM
consiMu (3—4) u3 storo Habopa. [{is aroro noaGupaercs TpebyeMolii peakTus
R B COOTBETCTBYIOUIHX YCJNOBHAX mpoBodutca peakuus. OO6pasopasBluuiics oca-
BOK npocMmatpuBaercs nof MuxpockonoM. HeofxopuMo o6paruth BHUMaHUE Ha
$OpMY H UBET KPHCTAJJIOB, a TaKXe HA MOBEACHIE MX B NOAAPHIOBAHHOM CBe-
Te (cM. paspenw 3 W 4 HacrosueH raaBbl).

MHuKpoxumuteckas peakuus MuRepana

Hyxuo nafiTy nox MHKpOcKonoM HpH ciiaboM yBesnuerns (00bexTHs 3,7 X
uad Ne 1) Mumepan, npefHasHayeHHb ANt MHKPOXHMHUYECKOro HemmTanusa. Us
#ero Gepercst npoa MyTeM BLICBEDJAMPAHHA BPYUHYIO CTanbHOR WIioff HAM ¢
noMoulbio GopMaiuen. Coipoft saocrpennofl cnuuxkofl BuicBephenHblt Marepu-
an mepeHocHTes ¢ noauposansoro muidda B kanmo HNOs; 1:1 uau uapekolt
BOJIKH, Haxonswyoca Ha crexse. Kanas MelJeHHO BHIIAPHBaeTCA.

Ecnu MuHepan He pacTBOpsieTcsi B IlapCKofl BOAKE, TO €ro CIWIABAAIOT <
conoll nan 6ypolt ¢ NOMOLUBI maswibHOU TPYGKH.

Ocratox pacteopsiercss B HNO3 1:7 wan HCL 1:5. Kanas- nomemaercsa
Ha HOBOE MECTO CTeK/AsHHON [UTaCTHHKH H JAOGaBiseTcsi PEAKTHB. 3ateM Kamis
paccMaTpHBaeTcsl oA MHKPOCKONOM B NpoXOoasulem cBeTe (06DLeKTHB 9X HIK
Ne 3), u nayualorcst MoJayuuBUIHECH KPHCTaIhL

MHKpPOXHMHYECKHE HCHBITAHHS PEKOMEHAYETCH HPOBECTH C HeKOTOPHIMH H3
CHELYIOMHX MyHepasos: coaseputoM (Zn), GoprutoM (Cu), ranenuarom (Pb),
apceHonupuToM (As), nmentianaurom (Ni), koBanstuHoM (Co) H  cTHOHR-

Tom (Sh).

Henbitanne no METORY OTHEYATHKOR

Jns paGorul HeoOXOJHMO MMEThb: MOMUPOBAHHEIA WIIHG, npece, ANOMHHHE-
BYIO IIACTHHKY, I'ajbBaHMYeCKHe 3JEMEHTHl HAH AKKYMYAATOPHI, MKeAaTWuHHPO-
BaHHYI0 GyMmary.

PekomeHIyeTcsi NPOBECTH HCOBLITAHHA ¥ NOJAYYHTH OTNEUATKH CO CleAylo-
mAx Munepanons: nupura (Fe), xaavkonuputa (Cu), newtnanpura (Ni) u ap-
cenonupura (As) (cM. paszen 5 Hacrosilued raashi).

Maenounpie peakuuu

[IpouspeanTe HenbiTaHue NPHITHGOBAHHBIX OGPA3LOB HIKM NOJHPOBAHHHIX
HAHSOB Ha NONyUeHHE UBCTHHIX TICHOK:

@) AJd KaJabUMTa C a30THOKHCIOH MEAbio M C HOAKHCAeHHbIMH rHOMeTOBH-
MH YEPHUJIaMH;

6) njst aHKePHTA WAH CHAEPUTA ¢ KPACHOH KPOBAHOH COMBIO;

B) AJs NEPYCCUTA ¢ HOMMCTBIM KajueM;

T) MJIA LIeeAMTa C COMSTHON KMCJIOTOA W MeTAJIMYECKHM OJNOBOM.

Hsyunte ycnoBusi 06pa3soBanHs HBeTHHIX INIEHOK H 3aNOMHUTE HX QKpacKy
(cM. pasgen 6- HacTosiued riasbi).

X

TABJIKHUbI MUHEPAJIOB

1. BBEAEHWE

Bcero B Tabnyilax HACTOSILLEr0 PYKOBOACTBA mnpHBeeHo 147
PYAHBIX HENPO3PauHbIX ¥ MNOJYNPO3PAUHBIX, 4 TAKKE [VIABHERLUHX
CONPOBOXKIAIIIHX MHHepajoB. TOuHOe OfpenejeHne COINPOBOXK-
JAOIKX (HepyAHbX) MUHEPAJOB MMHeparpauueckuM MeTOLOM
8aTPYAHUTENbHO, HO 3HAHHE HX CBOHCTB B OTPaXKEHHOM CBETE H
yMeHHe OTJAHYaTh OT pPYAHBIX MHHEpaJoB SBAAIOTCS  Heob-
XOJHMBIMH. '

B CHCOK pyaubIX MUHEPaJIOB BKJIOUEHH! NIOUTH BCE MUHEDAJIbL,
C KOTOPHIMH MPHUXOMUTCH MMETb AEJO CTyNeHTaM INPH IPOXOXK[Ie-
HHHM KypCa TeOJIOrMH PyAHBIX MecTopoxlenuii. Kpome toro, B
CMUCOK BOLLIM MHOI'ME DEeIKHe MHHepaJbl, H3BeCTHLIE Ha TEppH-
topun CCCP, a TakKe pacnpocTpaHeHHble H BakHblE INOJYNPO-
spaunble H CONMpoBOXKAaiowue Muxepaanl. Kpome Toro, yunthizas
[OCJIEHHE JOCTHIKCHHS B M3yUCHHMH BELECTBEHHOTO COCTaBa PYA,
B 3TOT CITHCOK MBI IIOMECTHJIM HOBBHIC, a TAKXXE HHTEPECHLIE B IeHe-
TUUECKOM OTHOLIICHHH MUHepasbl: BePHAAHT, GPABOHT, MArreMHT,
MEeJbHUKOBHT U JD.

Ilo crenenu pacnpocrpadHeHuda B PYAHBIX MeCTOPOXKASHHAX
[pUBeJIeHHbIE B CIHCKE MHHepasbl MOTyT OBITb pasjesieHbl Ha ye-
THIpe Py

1. BecpMa pacnpocrpaHeHHbe — 20 munepaJos
2. PacnpocTpaHeHHbIe — 43 »
3. Penxue — 58 »
4. Ouenb pengue — 26 »

Bceero 147 mnHepaJoB.

BecbMa pacnpocTpaHeHHble U paclpoCTPaHeHHble MHHEpaJibl B
HIKENPUBEACHHDBIX TabJHILaX BblLeJeHbl LIPHPTOM.
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2. METOAHWKA OMNPEAEJEHHUS PYAHBIX MHWUHEPAJIOB
noa MUKPOCKONMOM B OTPA)KEHHOM CBETE

B GoJbLuMHCTBE CTapbiX PYKOBOLCTB 110 MHHeparpauu B OCHO-
By ONpele/IeHNst PYAHBIX MHHEPaJoB IOJOXKECHO JIHATHOCTHYECKOE
TpaBJeHHe. DTOT MeToJ HMeeT HENOCTATOK, 3akK/alodaloliHicd B
TOM, 4TO TIOCJIe ero [pUMeHeHUs B IPOTPaBJ/ieHHbIX MYHepaJax He-
BO3MOXHO YCTAaHOBHTb ONTHYeCKHe H (pu3nvecKHe cBolicTBa (LBET,
OTpaxKaTeIbHYI0 CIOCOGHOCTB, TMOJSPH3ALMIO, TBEPAOCTb H AP.)
6e3 mopTOpHOH nomupoBkd wWH(pd. K ToMy Ke 3HauHTeIbHAR
4CTh PYJHBIX MHHEPAsoB MoxKeT OLITh onpefeneHa 6e3 mpHMeHe-
HUST JJUTENBLHON W KPONOT/IMBOH NpOUEeAyphl TpaBieHus (naioHieH
He BCerJa HajJeXXHble Pe3yJbTaThl) C MOMOUIbIO (DH3HYECKHX IIPH-
3HAKOB.

ApTop cudTder HeOOXOAMMBIM IOJOXKUTb B OCHOBY MUHeparpa-
(uueckoro omnpeneneHdss PyAHBIX MHHEpAJOB M3MepeHHe HX OIITH-
YecKolf KOHCTaHThl -— NoKasaTessl oTpaxkeHusl. B mpakTtuke MHHe-
parpadnu IIpH ONpeaeNeHHH HeIPO3PAUHLIX MHHepaJIOB H3MepeHUs
noxasaTeJast OTpaKeHust JOMKHBI HrpaTh CTOJAb XK€ BaXKHYI0 pOJb,
KaK H3MepeHHsi TIoKasaTesell INpesoMJeHHs MpH merporpadu-
UECKOM HCCJIE/IOBAHME NPO3pauHblx MuHepason. [Tokaszarean oO7-
pPAMKEHHS] PEKOMEHLYeTCs H3MEpPSATh C MOMOIILI MHKpodoTOMeTpa,
Npe/JIOKEHHOr0 aBTOPOM, HJIM IIyTeM cpaBHeHHs ¢ MHHepasiaMH-
5TaJIOHaMH, Kak 3To onucaHo B riaBe V. Ilokasatesab oTpaxceHHs
MUHEpPaJoB B TabJHIlaX HACTORIIErO PYKOBOACTBA NpUBEAEH LA
&eqaroro ceeta no paHHeiM M. C. BoawlHcroro u Apyrux uccijeno-
parteyel.

BropbiM BeayllluM NPH3HAKOM B ONpeNeNHTeJNbHBIX TaOIUIAX
SIBJITETCA TBEPAOCTL. TBEPAOCTh onpeaesieTcs MeJHOH u crajbHOR
HrJamy, ¢ NIOMOIIBIO KOTOPBLIX BIIOJHE MOYKHO 1O TBEPAOCTH Bblje-
JAsiTh TPUM TPyNNBl MHHepaJoB. Eciau TBepaocTs MHHepaja mepe-
MeHHAasl WIH MHHepasa MO TBePAOCTH CTOHT Ha T'PAHU IBYX CMeX-
UBIX Ipynmn, TAaKOH MUHepaJs NoMelleH B Tabmaniuax nsa pasa. Me-
Hee xapaKTepHOe IO TBEPAOCTH IIOJOXKEHHe MHHepasa B JaHHOR
rpynmne o6o3Hauaercsl B3ATHEM Ha3BaHUs 3TOrO MUHepana B KBal-
paTHble CKOGKH.

[IpuBoauMBle TaGIHIE! IPEAyCMATPUBAIOT TAKKE ONpeleseHHe
IiBeTa, ABYOTPAaXKEHVS, SIBJEHHI NONAPH3ALNE H BHYTPEHHHX pe-
(ekcoB MmuHepasos. llpera MHHepaJsIOB onpelensioTcs NyTeM
CONOCTABJECHHA € MHHepaJaMH-3TaJOHAaMH, YKa3aHHBIMM B TJa-
Be VI -

[ByorpaxeHHe oTMeUaeTcs B Cjaydae Pe3KOro ero NpOsiBIeHHS
VKa3aHueM KpalHHX 3HaueHHH MoKasaTess OTpaKeHHUs.

ITo oTHOLIEHHIO K NOJIAPH30BAHHOMY CBETY MHHEpasbl pasje-
ASIOTCS HA H30TPONHbIE, cMab0 aHU3OTPOINHBIE W CHUJIBHO AHH30-
rponnbie. Ecan aBjenne anusorponuu ocnabiieHO BIMSHHEM BHYT-
pemm6x pediekcoB, TO BhIpaxKeHHe aHW3OTPOTMHOCTH 3aK/AIOHAETCSE
B CKOOKH. S : o
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CusnibHO BblpaKeHHble BHYTPeHHUE pedJIeKChl, XOpOILO BH/H-
Mble ¢ CyxuMH OO0BEKTHBAMH B KOCOM CBeTe, Of603HauaioTrcs (B);
cnaGo BBIpaXKEHHbIE BHYTPeHHHe pedJieKchl, BHAUMEBIE b C
HMMepCHeR WM B BHAe MOPOLIKa, 0603HadaloTes (M)'.

Onpepneneriie MHHEpaJOB MPOH3BOJAUTCS C [IOMOLIBIO Tpex Ta6-
qun, pusnyeckux npusnako (crp. 158—166) ¢ o6s3aTesbHBIM
UCIIO/Mb30BAHMEM ONHCAHUH OTJENbHBIX MHHEpPAaJOB, IOMENIeHHbIX
B ciaepyomeii rnase XIV. Ounpenenende HeH3BECTHOTO  MH-
Hepasia BBINOJHAETCH MO METOAY HCKJIOUeHHs CJedyILuM 006-
pasom.

CHauajla Hajg0 YCTAHOBHTH ABA BOAYLIHX TPH3HAKA: [10K&3a-
TeJb OTPAKEHHS H TBEpPAOCTb. DTO II03BONHT H3 22 TNPAMOYroJb-
HHUKOB TaOJ#l OCTAHOBUTHC HA OJHOM, BKIIOUYAIOIIEM [Ipymny
BO3MOXKHBIX MHHepaJioB. Jasee onpenesasiorcd LBeT, AByOTpaKe-
HHe, OTHOIIEHHE K TOJNSIPU30BAHHOMY CBEeTY H BHYTPeHHHe peduiek-
Chl MHHEpaJa. DTO MO3BOJUT OCTAHOBHTBCSL HA OJHOM HJH He-
CKOJIbKIX MHHepaJiax B npejesax 3TOH IPyNH.

B nepBoM cayuae onpejenenne MHHepana IBJASETCS MO CyLUeCT-
By 32KOHUEHHBEIM H CJelyeT JHIUb BHHMATEJIbHO IPOYECTb CBOJ-
HOe ONHCAaHHe MHHepaJsa, 4ToOBl OKOHUaTesbHO yOelUThCH B Ipa-
BHJILHOCTH €ro onpejejeHdst, Bo BTOpoMm cayuyae OofHHX ¢hH3HUe-
CKHX IIPU3HAKOB JJIA OlpeleJeHus MuHepajaa OyIeT HeJ0CTATOUHO
M cJaenyer TPUOETHYTH JIOTOJHHTENBHO K Tpasjenuioo. [loscHum
CKa3aHHOe MPHUMepaMH.

[Tpumep 1. [lna muHepasa oupeneneso: R or 40 o 49%, tBepaocts cpea-
HSIS, LBET JKeJNTHIH, cl1a60 aHH30TPONeH, pedieKChl OTCYTCTBYIOT.

B ra6auue Il B npsamoyroabuuke 3-M csepxy (R or40 10 49%) u3 BocbMM
MHHepaJIOB yKa3aHHHIM HNpH3HaKaM Y/JOBJETBOPSeT JIHIUb ONHH XaJbKOIHPHT.

Ilpumep 2. Ilanst munepana ycranobaeno: R or 50 no 59%, tBepRrocts cpea-
HASl, UBET XeJTHIH, CHABHD AHH3OTPONEH, BHYTPEHHHX pedJIeKCOB HeT.

B rabaune 11 B npaMoyroasuuke 2-M cBepxy (R or 50 no 59%) Haxomum
13 MSATH MHHEPAJIOB Jiillb OAHH, YAOBJIETBOPSIONIKH YKA3aHHEIM NPH3HAKAM; TO
6Gyner MHILIepUT. SIcHOe AByoTpaxeHHe MW Hroxpuartasi (opMa 3epeH OKOHHA-
TEJIBLHO YOeXAAI0T HAC B MPABHIABHOCTH ONpeJeleHHs.

TTpumep 3. Ias Munepana ycraHosiero:-R ot 30 no 39%, tBepaocts Hu3-
Kas, nBer OeJbld, CHJILHO aHH30TPOINEH, CHJILHOE ABYOTPAXKeHHe, BHYTPEHHHE
pedieKCH MpH HAGMIOAEHHH B BO3JAyX€ He MOAMEUEHEL.

B ra6mnme 1 ocranaBinBaeMcs Ha NPSAMOYTOJbHHMKE 4-M CBepXy, B KOTO-
poM u3 10 MMHepa/oB YCTAHOBJEHHHIM NpPH3HAKaM OGJIH3KO OTBEYAalOT TPH MH-
Hepasia: aHHMOHHT JKeMcOHUT W GeprbepuT. [lpoH3BeleHHOe. AMArHOCTHUECKO
TpaBJieHue TMoKa3ajo, uro Mudepan or jeficrBus HNOj; temneer, a ¢ KOH
obpa3syer HHTEHCHBHBIR OCafOK OpaHXKeBOro LBeTa. JTH HONOJHUTENIbHbE JIaH-
Hbie TPaBJeHHs YKa3biBaloT, TTo OnpefendeMbll MitHepan GyAeT aHTHMOHHT.

IIpumep 4. Ycranosiieunl chiedyiolliHe NPH3HAKH MHHepaja: OTpaMeHHe
or 10 xo 19%, TBepaoCcTs BhicoKas, UBET Cepoiil, U3OTpONeH, BHyTpeHHUe ped-
JeKchl Gyphie, BHJUMbE B MacJe.

B ratumue 111 B npsameyronsHake 6-M cBepxXy H3 12 MHHepAJoOB 3THM HpH-
3HAKaM OTBCUAIOT ABAa: XPOMIUMHHENAMK W ypaunuHuT. IIpou3sBefieHHOe TpaBJe-
HHe TI0Ka3aJo, UTO BCe PeakTHBLl na HUX He JeficTByloT. OKOHUATeNbHOE ompe-
AcJeHHe MHHEpPala B 9TOM cjydyae MoxeT GbITh NPOH3BEJEHO TOC/]e KawecTBeii-
HOH XHMHUECKOH peakilid Ha XpOM H ypaH.

! «B» n «M» —epBhie GYKBH CJIOB «BO3ZYX® H «MAacios.
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B npakTHKe MuHeparpa(pHuecKHX HcCJIeNOBAHHH onpeneseHHe MHHepala
B NMOJMPOBAHHBIX LLIM(ax MoxeT ObiThb objeryedo emle Hab/al0geHHEM HEeKOTO-
PHIX NONOJHUTENBLHLIX CBOMCTE (MAarHUTHOCTh, (GOpPMa 2epeH, cnafiHOCTb, ABOH-
HUKH), @ TaKKe 3HaHHeM NapareHe3dca MHHepa/a H 3HaKOMCTBOM C MOJHBIMH
XUMHUECKHMH aHaJU3aMH PyH.

[opsinok paboTo no MHHeparpadHuecKOMy ONpPeieseHHI0 06pasna H PeKo-
MenzyeMas (OpMa 3amucH pe3yJbTaToB HaGuioaeHnil mpusefens! B Tabia. 17.

Huxenpuse/lenHrle TaGIHNB! ¥ CBORHBIE ONUCAHUS MUHEPAJOB
IpeIHa3HaueHE aBTOPOM B OCHOBHOM I8 yueOHblx neneél. Ilpu
HceaenoBaTenbcKux paborax B obsacty MuHeparpaduu Heo6XOLu-
MO TaKXe HCHOJIb30BAaTb HOJHBIE ONpene/]xTeNd H pasBepHyTHE
OMHCAHUS MHHEPAJIOB (CM. CIIHCOK JIHTEPATYPHI).

HawuGonee yray6neHHoe u IOJHOE PYKOBOACTBO I10 MHHEpArpa-
¢un Ha pycckoM sizbike npuHamiexur M. C. Boanuckomy—«Omnpe-
LeJleHHe PYIHBIX MHHEPAJOB NOJ MuKpockomom», toma I, II, III,
locreonusnar, 1947, 1949.

Kpome Toro, B 1955 r. M. C. BonblHCKHE BBICTYIIHI CO CTAThEH
«0O B33UMOCBA3H ONTHYECKHX CBOHCTB PYAHBEIX MHHEPAJNOB», B KO-
TOpO#l OH paccMOTpes 3aBHCHMOCTh MexZy: 1) orpaKaTeabHOH
CMOCOGHOCTBIO ¥ CTENEeHbIO MPOCBeUNBAHs; 2) MeXAy LBeTOM MH-
HepaJla B OTPaKEHHOM CBETC H LIBETOM BHYTPEHHHX pedIeKcoB.

YuutniBasg 3td B3auMocBs3d, M. C. BoablHCKuIl rpe/ioxKud
HOBLIH BapHAHT CHUCTEMATHKH DYIAHLIX H IJIaBHEHIINX XKHJIbHBIX MH-
HepasoB B BHIe UBeTHOH CBOAHOH TaOGJIHIIBI, B KOTOPOi o0palieHo
BHHMaHHe HA JIHATHOCTHKY MHHEpaJoB, 0061alalolIUX CXOAHBIMH
npusHaKaMu.
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I'JIABA XIV

KPATKOE ONNUCAHUE MHUHEPAJIOB,
BOWENIUNX B TABJIMLLbI

o

Rywome# Qopme. IMocse naumenoBanus MHHEpaJia yKa3belBaIOTCS
€T0 XuMHYecKas (opmyJaa U creneus pacnpocTpaneHusn; Jis Kax-
AOT0 M3 MHHEPAJIOB NPHBOASTCSA CHHIOHUS, [IOKA3ATeMD ,OTpa}KeHHﬂ
AL JKEITOTO CBeTa, IBET, TBEPAOCTb, OTHOIIEHHE K HOJIApU30BaH-
HOMY CBCTy, THATHOCTHYECKOE TpaBJIeHHE. Hpouue cBoiictsa (BuyT-
peHne peekcr, MarHuTHOCTD K AP.) YKasbIBAIOTCH TOJILKO ,u).;m

TeX MHHEePAJIoB, IJsi KOTOPBIX OHU Xapakrepuel. Munepannl pac-
NOJIOXKEHB! B ajhaBUTHOM MOpsIKe.

1. Asypur 2CuCO:. Cu(OH),. Pacnpocrpanennsii

Bmﬁ(gomminaﬂ. ®opma: HaTeuHas, baauanbHOMyuHCTas, Henpa-
- € CKOILIEHHs, NONUrONaNbHblE 3epHa. Crnalinoctn Her, B oT-
HOM CBeTe HMeeT Cephlil LBeT ¢ e '

JIe 3aMeT -
pasieiii HBIM PO30BEIM OT
70
TBeR 9—7%; naByotpawenue ciaGoe. B KOCOM CBETe CHHHMHE,
Lo procrs cpenusia (C). IMTopomor rony6oBato-GeJiblii, HHOrMA C
3CJICHLIM OTTEHKOM. B cKpelueHHbIX HHKO/sIX addekTy nossipusa-
LU I;/IISL(I)RHOT APKHE CHHHE nBeTa BHYTPEHHHX pedIeKCoB.
° — MHTCHCHBHOE BCKHNAHHE; OT PACTBOPEHHs noBepx-
H?C?‘b MHUHEPANa CTAHOBHTCS IIEPOXOBATON M BBHISIBISETCS CTPYK-
IT—%ISC(I) H(;J‘IHCF?H.ZIJII;HI:IX sepen. HCl — peficteyer rtak ke, kak u
5. FeCly — g
reliomm & (%H BBIIBASETCA  CTpyKTypa. OT NpOAO/IIKHTENBbHOro
peact (10 mun.) cnabo susBaserca cTpyktypa. KCN g
gLl — He nefictsylor, uHora ciaGo BHIB/IsETCH CTPYKTYpa.

2. Ajikunnr Cu,S . 2PhS. Bi»Ss. Penkuil.

i PomGuyeckast. O6b1unnr urospuatse dopmer. R 46%. [syorpa-
JKEHHC SICHO pasynunMoe. LIBeT cpaBHATENBHO ¢ raseHHTOM Kpemo-
Bo-Genbiii. TBeppocTs Huskasg, Slcwo anusorponen. HNQOs; — men-
JIEHHO BCKHDACT; IOBEPXHOCTb OKDAIIMBACTCS B YepHbLIH  1BeT.

140

Huxe HNPpHBOJHUTCA ONHCaHHe OTJEJIBHBIX MHHEpAJIOB 10 (CJie-

HCI, KCN, FeCls u HgCl; — orpunartenbuel. XapakrepHa acco-
nMands afKUHHTA C CAMOPOJHBIM 30JI0TOM.

3. AnaGaupus MnS. Penxnil.

Ky6uueckasi. R 25%. Lier cepwrif, moxoxuii na user cdanepu-
ta. [Topoiiok u BHyTpenHHe peduieKchl 3eMeHOBaTO-XKeaThie. Trep-
noctb cpenusasa (C). Hsorpomen. HNOj; — BeckHaer u BeledsieT
H,S; naer KopHuHeBoe MOTYCKHEHHE, HHOI/A BBISIBJISET 3EPHHUCTYIO
crpykrypy. HCl — Bckunaer u Buimenser HyS; maer uepnoe no-
ryckuenue. KCN, FeCls, KOH, HgCly — orpuuarennust.

4. Aaranr PbTe. Pejxuil.

Ky6uueckas. R 609%. LIser ranenntoBo-Genblilt. TBeprocTb HU3-
kas (B). Mzorponen. HNOsz—Bckunaer i oxpauigBaeTcs B 0BeTa OT
panyxuoro jio TemHoceporo. HCI—Bb3biBaer OnicTpoe panysx-
noe norycknenne. KCN, KOH u HgCl; — orpunareanunl. Cnafi-
HOCTh KyGHUecKasi, HO BhIpaxKeHa csiabee, 4eM y TajleHUTa: peiKHe
TPEYroJbHble SIMKH.

5. Anuraesur PbSO,. PacnpocrpaneHHBIH.

Pom6uueckas. O6pa3syer IpH3MaTHUECKHE KPHCTAJJIbl, HHOTIA
OUeHb MeJIKO3epHHUCT; OblBaet Kosiomopguoro crpoenus. R 10%.
[IBer B oTpakeHHOM cBeTe ceprlil. Ciiabo aHuzoTponeH. TeeprocTh
cpenuss (C). [Tosupyerca xopowo. B xocom cBere GecuBeTHBIH,
Oesiblii WJIH CBETJOOKpAUICHHBIE OT MpHMecefl OKHUCJIOB Kejesa.
IMopowox Gessiit. HNOs — cab6o BuisiBasiercs crpykrypa. HCI,
KCN, FeCl3, KOH u HgCly — oTpuiatesnbHs. -

6. Apreﬂmi* Ag,S. Penguil.

Ky6unueckas. R 36%; nByotpaxkenue ouenn cnaboe. [1per cpas-
IIATEJIHO C TaJIEHHTOM 3eJeHOBaTo-cepblil. TBeprocTh Hu3kas (A).
Xopolio pexercs; NOpoUlKa He jaer. KidHorma usorpored. B Heko-
TOPBIX CJAyYasiX HMeeT aHOMaJbHYIo anusorponHocts. HNO; — ma-
pul patot noryckuenue. HCl — mapsl gaior noryckiueHue; opeoa He
cmuBaercss. KCN — okpalluBaercsi HEOZHOPOJHO B UepHBI IBeT
d BuisiBasiercss cTpykrypa. FeCl; — 6hicTpo oxpaiinBaercst B uep-
Helil user. C BOJIBTOBOH Qyroit — ceetosoe tpasjetue. KOH —
orpunatensia. HgCl, — GRICTPO OKpaluuBaercss B 4YEPHBIA I[BeT.

7. Apceronupur FeAsS. Pacnpoctpanenuslil.

Pom6uueckas. [Ilomepeudcle ceueuuss yacto HuMelOT Qopmy
pom6ukoB. R 57%; mByorpaxenue ouenb ciaboe. Llper rasenuto-
Bo-6enniil. TBepnocTh BricoKas, CUBHO aHH30TPOIEH; MPU MIOXOH
MOMHPOBKe sBJAEHHE AaHH30Tponud TpyaHo 3aMetutb. HNO; —
M@IJIEHHO BCKUNIA€T M HEOJHOPOAHO OKPAIMBAETCS B PayXKHbIil
uBeT; Bckunanue Habmogaercs ge scerga. HCI, KCN, FeCls, KOH,
HgCly — orpunatenpusl. Ot Jessiuarura otauuaercss Oosee Ge-
JILIM LIIBETOM M MHKPOXHMHYECKOH peakuueil Ha cepy.
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8. Aypunurment As,Ss. PacnpocTpaHeHHBIH,

Monoxkaurnas. R 31—26%; nsyorpaxenue Bnicokoe. Liser ce-
puiii. Tlopomok u BHyTpeHHHe pedyiekchl KesThie. Teeppocth HH3-
kast (B). Cunbno auusorponed. HNOs u HCI — orpunaressusl.
KCN-—oxpamnsaercss u Boissasercss crpykrypa. FeClz—orpuua-
teabHo. KOH — MrHOBeHHO OKpaiunBaeTcss B TEMHOKOPHYHEBbIH
user. HgCl, — otnaraerca ocafiox, HO NOBEPXHOCTb HE OKpalld-
Baercs.

9. bapur BaS0,. PacnpocTpanenHsblil.

Pom6uueckas. R 6%. Liper temrocepriii. TBepnocts cpequss
(C) nnu Huskas. §lBjeHHe aHU3OTPOIIHH He Habmopaercsd. Buyr-
peHHHe pedJexcel Gesble AN cBersooKpaulennoie. He rtpasures
B xucnorax. ViMeer cnafiHocTs.

10. Beproepur FeS . SbyS;. Penkuil.

PoM6nueckasi; ¢opma kpucramios npuamaTtHueckas. R 38—
27%; meyorpamenHe BhicoKoe. Llper Geanli. TBepmocTb HHU3Kas.
CunbHo aHusorponed. HNOs — Heo[HOpOAHOE HOTYCKHEHHE OT
KOPHUHEBbIX JO panyxHblx nseros, HCl — orpunarennna; nnoraa
pacrBop oxkpamuBaercs B xeatbiil user. KCN u FeCls — orpuna-
rejibHel. KOH — naer noryckuenne. HgCly — otpunarenssa.

11. BOKCHT — MEXaHHYecKag cMech TMAPOOKHCJIOB aJIOMHUHHS.

PacnpocrpaneHHbIH. _

3eMJIMCTBIH, TVIMHHCTLIH, HHOIMA HATeuubld, XKeJBaKH, OOJHTHI.
Conepxur npumecu Fe, Ti, Si, Mg u nap. Ilpexncrasasier coboii
TOHKOJHCIIEPCHYIO ¢MECh MHHEPAJOB: JHACIOPa, THAPapPruJlINTa,
THAPOOKHCIIOB XkeJqe3a H Ap. ITox MUKPOCKONHOM—LBET Cephld, OTpa-
KaTeJbHast CNOCcOOHOCTL HH3Kasg. B KocoM cBeTe—KpacHbie, XeJ-
THE, cepble, Gejibiec BHyTpPeHHHE pedJeKChl; TaKOi Ke  IOpPOMIOK.
Hszorponen. Teepaocts Hu3kass. KOH — noBepxHocTh pasbefaercs

or pacreopenusi. HNQs, HC1, FeCls, KCN, HgCle—otpunarensHsl.

12. bopuur CugFeS,. Becbma pacnpocTpaHeHHLIH.

Ky6nueckas. Bosabiued yacthio Berpeuaercs B CIVIOIIHBIX Mac-
cax WM B BHJe HempaBu/bHOH ¢opmbl 3epeH. R 21%. 1lser poso-
no-KopuuHeBHil. TBeprocts Huskas go cpenneil (B — C). O6Grruno
M30TPOINEH, HO HHOTJA HMeeT cJalyl0 aHOMAJbHYIO aHH30TPOI-
noctb. HNOs — BCKuIlaer; MOBEpXHOCTh OKPALIUBARTCS B IKEJNTO-
BATO-KOPHYHEBEIA L[BET; HHOTA BHIABJSIOTCS CBOCOOPA3HEIE Tpe-
usbl cnafinoctd. HCl — otpunartensna. KCN — okpammuBaercs
B KopuuHeshlil nger. FeCls — okpaiuuBaerca B OpaHXKeBHIH lBeT.
KOH u HgCly, — orpuuatenbhbl. OGBUHO accoOUHUpyeT C XaJsbKo-
NMPUTOM, XaJbKO3UHOM H APYrHMMH MHUHEpaJaMH MEMH.

Xanpkonuput Habmaiofaercs B BUAE ILIACTHHYATHIX BPOCTKOB
p GOpPHHTE, PACIOJIOXKEHHBIX HanoxobHe pellleTKH, o6pasyercs npu
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pacnajie TBEPIOro pacTBOpPa; XaabKO3uH obpadyer B Oopnure
CJIOXKHbIe TpadHyeckHe NMPOPACTAHUA HJH IeTelbuaTele H NSATHH-
CThie BbijlesieHHst. BOPHHT H3BECTEH KaK IePBHUHBIH (THMOTeHHbIH)
¥ KaK BTOPHUHBIA (CynepreHHbll) MuHepad.

13. Bpasour (Fe, Ni)S,. Penkuii.

Ky6uueckasi. K3oMeTpuuHble KDHCTaJUIBI YacTO 30HAJbHOrO
CTPOEHHs], 4 TaK¥Ke HeNpaBHJbHBIE 110 (opMe Macchl, oGpasyoiine-
¢ mpH 3aMenlcHud neHtaanauta. R 41%. Lser 6nexnodpuonero-
BBIH, MaMeHuMBLI. TBepaocts Beie cpexHeii (E). HWsorpones.
HNO: — napbl 14T NOTYCKHEHHe, Pady»Hoe OKpalu¥BaHue H Bbl-
ABASIOT 30HAJbHYIO BHyTpeHHiol cTpykrypy. HCI, KCN, FeCls,
KOH, HgCly — orpunaTte/bHbl. '

14. Bpayuut Mn;03. PacnpocrpaHeHHbIH.

Terparonanbnasi. R 18%. LIper cepniit. Ciabeie Gyprie peduiek-
Cbl, 3aMeTHBle ¢ MacasiHoi mMMepcuelt. Teepaocts Bhicokas (Q).
Caa6o anusorpornen. HNOs, HCI, KCN, FeCl;, KOH, HgCl; u
uapckas BOAKA -— orpuuartenbHbl. HyO2 — MennenHo Bkunaer, mo-
BEPXHOCTb He OKpaiuuBaercd. IIpH LapanaHuu AaeT TeMHOKOPHY-
HeBBIH nopoIok. HacTo acCoHUPYeTCss ¢ TayCMaHUTOM.

15. Bpeirrayntur NiSh. Penguii.

TekcaronaJjbnas, KpHCTa/abl npusMmarnuyeckue. R 50—40%;
AByoTpaxenue Boicokoe. LlBeT HexHopososuiil. Teeprocth cpesHss
(E). Cunbuo anusorponed. HNOs — okpamuBaercs HeoAHOPOIHO
papyxuo. HCl u KCN — orpuuarencusl. FeCls — okpamusaetcs
neonnoponao panyxuo. KOH u HgCl; — otpuuarensHsr.

16. Byaanxeput 5PbS. 2Sh:S:. Pacnpocrpanennplfi.

PomGuueckasi; dopMa npuaMaruueckast 1 uronbyatasi. R 37%;
aByorpaxenne cnaGoe. Llper Gesnlf, CpPaBHUTENBHO C TaJEHUTOM
3enexoBaTblfi. Teepmocts HHM3Kasg (B). CunbHO aHH30TpOIEH.
B wmacne — cnabute kpacunie pednekent. HNQOs — pekunaer, no-
BEPXHOCTL OKPAIUMBAETCS] B YEPHBIH I(BEeT, HEpelKO JeiicTBHE BHa-
vase mengaennoe. HCI, KCN, FeCl;, KOH, HgCly—orpunarennsHsl.
Ot mxemconuta otiudaercs peakuueit ¢ KOH. '

17. Bypronur Cu,S . 2PbS . Sh.S;. Penxkuii.

Pom6uueckasn. R 33%. LiBet cBersocephiil, CpaBHHTENBHO C T'a-
JeHHTOM ronyGosarto-3eqenoBartbifi. TBeprocts cpenusas (C—).
Cna6o anusorpomen. HNOs — mapsl palT MejjleHHOE MOTYCKHe-
HHe; HHOT/A CJerka TyCKHeeT H NpuoOpeTaer CBETIOKOPHYHEBLIH
user. HCI, KCN, FeCls, KOH, HgCly — orpunareasusl. Llapckas
BOZKA — BCKHIIAeT M OKPAIUHBAeTCs B paayxkubit user. OTaIn-
YHM OT TETPA3APHTA IPH MOMOIIY TOJISIPH3OBAHHOIO CBETA.
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18. BajentuHur SbyS;. OO6bIUHEIH.

Pom6uueckas. R 16—149%. Liser cepriil. TBepmocTh Hu3Kas.
Annzorponen. JIByorpaxenue cnaboe. Buyrpennne pedekcor
¥Kesthle waH GecnserHble. OTHOIIEHHE K TPaBJEHHIO HE H3YUeHo.
ITponykr orucjenust aHTHMOHHTA. OGBIYHBI PAAHATBLHOJIYYHCTBIC
(HOpMHI

19. Bannepuur Cu,S . 2Fe;S;. Penxuii.

I'ekcaronanpnas. HaGaonaercs B BH/le MEJKHX U MEIbUYaHIIHX
3€DHBIINEK H30METPHUECKOH MM BLITAHYTOH (opmbl. Berpeuaercs
B MEJHO-HHKeJeBbIX PYJAax B aCCOLMALHM C Xa/JbKOMHPHTOM, Ky-
6aHUTOM H mHpPOTHHOM. R 46—159% . JIsyoTparkeHye OYeHb BBHICO-
Koe, UTO fABJseTcs BecbMa XxapakrepHeiM. llper Kpemobo-Genbii,
De3KO MeHAWHiicH 6aarofapsi O4eHb CHJILHOMY ABYOTPAXKEHITO.
O — cBetioxkenthifl, E — cepbtit mwian  rony6osathiil. Teepmocts
cpeansigs (C +). CusmbHo anusorporned. TpaBuUTCH peakTuBaMu,
BHIAENSIONIMME XJIOp; OOBIYHBIE CPEACTBA TPABJEHHS He JeMCr-
BYIOT.

20. Banaguunr Pb;Cl(VO,);. Ouenb penxuii.

Fexkcaronaneuasi. R menee 10%. ®opma 3epeH npusMaTHueCKH
yaaunennas. Llger cepwiii. Tsepnocrs nuskast (B). B kocom cBete
ceeto6ypoBato-xeunthlil. Ilopook ceerwil. Ilomupyercst xopo-
1110. B cKpelleHHBIX HHKOJISIX HAGMI0/aI0TCS] BHYTPeHRHe pediieKChl.
Cna6o auusorpornen. HNO; — teMueer, XeATblf Ha/leT (B KocoMm
cgere). HCl — 1o xe, uro ¢ HNOs, KCN, FeCls u HgCl; ne neit-
crBytor. KOH — temueer, ofpasyercst 6eantit Hager. HyOp —
BCKHUMaeT, 06pa3yercs KeAThli HajeT (B KOCOM CBere).

21. Bepnagur MnO; . nH,0. PacnpoctpaHeHHBbIi.

Konjoun. O6pasyercss B pesy/brate OKHCJIEHHS CHIHKATOB H
KapOoHaToB MapraHia. XuMHYecKH pellko OblBaeT UHCTHIM: BCErna
IIPHCYTCTBYIOT NPHMECH MCHIOMEJAHA, KpeMHe3eMa, THAPOOKHC-
JoB Xxenesa. HaGawnaercss B Bufe IUIOTHBIX YepHBIX, OJECTHAIIHX
B H3JlOMe 06pa30BaHMH HJH PHIXJKX MOPOIUNKOBATHIX MacC KOPHU-
HeBoro upera. Yepra KopuuHeBash WM IIOKoMaaHO-Oypasi. Ilon
MHKpDOCKONOM IBeT cephil. OTpa)kenue Hu3Koe. TBepaoCTs HH3-
kasa (2—3). Hsorponen min caa6o anusorporeH. B Kuciorax,
0COOCHHO B COJISIHOM, OUEeHb JIETKO paafiaraercsi ¢ BhieJeHHeM
xJyiopa. Ilpu TpasieHHH YacTo BhICTyIaeT KOJLIOMOPQHOe CTPOEHHE.

22. Buonapur (Ni, Fe);S:. Penxuii.

Ky6uueckasi. R 40%. Llser duoserosniii, GBCTPO HIMEHSIO-
wpfcs Ha Bosjyxe. Trepaocts cpennss (C). Msorponen. HNOs —
MEMJIEHHO BCKUIIAET, NOBEPXHOCTh OKPAIIHBAETCS B KOPHUYHEBBIH
user. HCl, KCN, FeCls, KOH HgCl; — orpunarensusr. Ha6umio-
Jlaercsl HHOTAA CHAafHOCTh M TPEYrosibHble SIMKM BBIKPALIHBAHHUS.
Acconuupyer ¢ meHTAHAHTOM M APYTHMH HUKEJILCONEPKAUMMH
CyAbQUIAMH, SIBISSCH MPOJYKTOM HX 3aMeEILeHHS.
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23. Bucmyr Bi. Penxuit.

T'ekcaroHaawsHasi, R 68%; mByoTpa)keHue SICHO pa3sJHUYHMOe.
[IBer cpaBHATENBLHO C TrajJeHATOM KpeMoBo-Oesbiii. TeeprocTs HU3-
Kast (A). CunpHo auusorpornern. HNOs — Bckunaer u TemHeer.
HCl — neozHOpOAHO OKpaliMBaeTcs B TEMHLIH LBeT, HHOIAA BbI-
siBaAsieT maactanyatyio crpykrypy. KCN — orpunarenen. FeCls —-
MrHOBEHHO OKpamuBaercs B panyxusiii 1ser. KOH — orpunaresn-
Ha. HgCl; — oxkpammusaercsi matHaMi B KODHYHEBHIH 1IBeT; peak-
nyst comuureabua, TeMueer Ha BO3Lyxe.

24. Bucmytun BiyS;. Penxuil.

PoM6uueckasi; GopMa npusmatrueckast. R 48—42%; nsyorpa-
xKenue sicho pasavynamo. Liser Genblil co ciiabbiM KPeMOBHIM OTTEH-
koM. Twepaocts Huskasi (B). CuabHo auusorponed. HNOs —men-
JIEHHO BCKHMaeT'M okpaiuuBaercss B uepHblii user. HCl — mapu
naior noryckuerne. KCN, FeCls, KOH — orpunareabns. HgCly —
OKpallliBaercsi B CBETJIOKODHUHEBHI LBeT; HHOTAA He JEHCTBYET.
Llapckas Borka — cnabo Bekunaer, Oypeer, BHIABJSETCS CTPYKTY-
pa. HaGmogaorest ABOfIHHKA. ACCOUMHPYET € XaJbKOMMPUTOM H
CAMOPOJIHBIM BHCMYTOM.

25. Burruxenut 3Cu,S . Bi,S;. Penxui.

Pombuueckasi. R 34%. Leer kpemoBo-cepoBato-Genbiii. TBep-
Jgocth Huze cpennedt (C —). SIsjieHHe aHH30TPONHYU 3aMETHO TOJb-
Ko ¢ ummepcueit. HNOs — upusupyloniee noryckdenne. Ot wmap-
CKoli BOAKH OBICTPO CcTaHOBUTCS CBemioKopuuHeBbM, FeCls —
okpamyBaercss B cBeTiokopnuHeBbli 1uBeT. KOH—okpamiBaercs
B panyxnwiit user. HCl, KCN, HgCl, — orpunartejbHel.

26. Boasdpamur (Fe, Mn)WO,. Pacnpoctpanennniii.

Monokuunasi. Yacto Xopollo 006pa3oBaHHBIE KPHCTANIHL.
R 16%. Liser cephiil, iono6ubIH 1Bery chasnepura. TBepaoCTh BhI-
me cpeaneir (E); ueprurca Hrjoi npu cuibHom naxume. CnaGo
anusorporien. OTpuuaTeseH KO BceM peakTHBaM. FMeer cnadHOCTb
B JIBYX Hanpap/eHUsx. JlaeT TeMHOKOpPUUHEBHIl NOPOINOK. PedJiex-
Chl KpacHble uiy Oypble, 3aMeTHb ¢ HMMepcHel. JKeesnucToie pas-
HOCTH o6/anaioT c1a6oit MarHMTHOCTHIO. :

27. Byptuur ZnS. Pepkuii.

Tekcarodasnbias, 4acTo WMeeT PaJuajibHOAYUIHCTOE CTpoeHue
1 o6pasyer KosoMopdusie Macenl. R 17%. Lser cepniit. BuyTpen-
HHe pedexchl Gyphie Win xeithie. TBeppocth cpeansa (D —).
Ciaabo anusorpones. HNOQOs — mape gator noryckuerue. HCI,
KCN, FeCl;, KOH, HgCly — orpunareasnsl. Ilaps napckoit BoA-
KH A210T NOTYCKHEHHE, [OBEPXHOCTh OKPAIIMBAETCs] B KOPHUHEBHIH
user. Berpeuaercs yaile Bcero B BHAe O0O0JOUKM Ha cdajiepure
M Apyrux cyibduaax. B umrydax, kKaK ¥ B NOJHPOBAHHBIX WLIA(DAX,
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casiepuT ¥ BYPTUHUT Pa3AHuYuMbl ¢ TpyAoM. EauncrBednsi na-
deXHbI crocob MX pasiaudyarth — HaGMOACHHE OCKOJKOB 3THX MH-
HEpaJIOB MO MHKPOCKONOM MeXAY CKPELIEHHBIMH HHUKOJISIMH B
npoxofalieM ceere: caNepur M3oTponleH, a BYpPTUMT  ofilamaer
3aMeTHBIM JABYNPeJOMJIEHHEM.

28. T'anenur PbS. BecbMa pacnpocTpaHeRHBIH.

Ky6uueckast. OObluHO BeTpewaeTcst B 3C€PHUCTBIX arperarax
HIH B BHAe KceHoMopdHBIX Bkpamiennil. CoBeplueHHas KyOnue-
ckasi cnafiHocThb. DoablHHCTBO 06pasnoB HMeeT IapaJJelbHble
TpeyroJibHHE SIMKM — BBIKpalmuBanuwe no cnafinoctd. R 43%.
Lser ranenutoBo-Gennlil (3taston Gesoro usera). TBepaocTs HU3-
kass (B). Uzorponen. HNOs — oxpamnsaercs B uepHbI IBeT;
HHOTZIa BCKHIIA€T; HepelJKO BHITPABJIHBAETCH SMYJIbCHOHHAS CTPYK-
Typa pacnajga — rajleHHTa H apreHTHTa HJIH APYTHX MHKDPOCKOIH-
yeckHX BRJoueHuil. ClieAyeT OTMeTHTh, YTO cepe6po B rajeHnre
MoxeT ORITh He TOJIBKO B BHJE MEXAHHUECKHX BKJIIOUGHHH, HO H B
BHe TBepaoro pacreopa. HCl — paer moTyCKHeHHe B KOPHUHEBBIH
panyxubii user. KCN — orpunarenen. FeCls — naer pagyxHoe
HOTYCKHEHME; 3Ta DeaKIUs OTPHILATeJ]bHA, €C/H TaJIeHHT HAXOMUT-
cq B KoHtakrte ¢ 6opuuroM. KOH u HgCly — orpunarenssni. Mror-
Jla IIPH TPABJIEHUH BLISIBJASETCS BHYTPEHH#AS 30HAJbHAS CTPYKTYpa.

TameHuT BeTpedaercsl OYTH HCKIIOUATENILHO B THIPOTEPMAJib-
HBIX 06pa3oBaHUAX B rapareHesmce co canepurom, Gjexgaol py-
J0f U C cepe6pOCOMepKAILAMH MUHepaJaMH. B IOBepXHOCTHEIX
YCJIOBHAX FaJEHUT YaCTO 3aMeL[aeTcs Mo CIAHHOCTH LEepYCCHTOM,
KOTOPHIH DPAa3BHBAETCS B BHJE CBOEOOPA3HOTO  «KPYKEBHOTO»
y3opa. .

29. T'aameii (kanamun) Zn(OH)=Si0s. Pacnpocrpanenubiil.

Berpeuaercsi B 3oHe OKHCJeHHS IHHKOBLIX  MeCTOPOXK/ICHU.
R menee 10%. Liger B oTpaxeHHoM CBeTe CEPHIH, HECKOJIbKO CBeT-
Jlee HePYAHBIX MHHEpaJoB (KaJbIHTa, KBApUa U T. A). TBeprocts
Bulllle cpenrelt (E); cranbpHON Wrjoil uepTHTCA Tpy/AHee, eM ciha-
JaepuT. B Kocom cBere HMeer UBeT BOJSHO-NPO3PAUHBIH, KeJThIH,
cephll, GeJblif, 3e1eHOBATHIH, B CKpemieHHBIX HHKOJNAX SIBJCHHE
NOJSIpU3alluM MacKHpyeTcs LBeToM BHyTpeHHHX pedaekcos. Ot
HNOs noBepxHOCTb MHHepasia CTAHOBUTCS AMYATON M ILIEPOXOBA-
TOH; BBHIABISIETCS CTPYKTYpa OTJAEAbHLIX IIPH3MATHUECKHX 3€peH.
HCI — BrigBAsieT CTPYKTYPY B BHAE OTACJbHBIX YAJUHEHHO-NPU-
aMatuueckux 3epeH. FeCls — BoisiB/asier cnakiHoCcTh, GopMy 3epen
1 crpykrypy. KCN, KOH, HgCl, — orpuuartennnsl,

30. T'apuuepur (Ni, Mg)O . SiO, . H;0. Pacnpoctpanennbii.

Berpeuaerca BMecTe € JPYITHMH HUKEJIEBHIMH CHJIMKATAMU B
BU/Ie TOYKOBHHBIX 06pa30BaHMii, CTAJAKTHTOB H 3€MJIACTLIX Macc.
Amopdunuiit. R menee 10%. Liper cepniit. TBepgocts nusxas (B);
nosupyercsi xopoimo. HMsorponen. B kocom csere 3eseHsie BHYT-

i
i
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pentue pedaekchl. [Tpu geitcrsun HNOs cinabo BhisiBisiércs CIPyK-
Typa or pacropenus. KCN —— Takxe  BblsBIACT LTPYKTpr HCI,
KOH, FeCls, HgCl; — orpuuareabHL!.

Faycmanut MnsOs Pepkui.

Terparonadsnad. R 20%; nByorpaxenue cnaboe. Liper cepblit
co caabnM roay6nim otanBoM. TBepaocTh Bblcokas.  Xopoulad
cHafiHoCT N0 NHUHAKoHAy. ITopoiiok # BHyTpeHHHEe pedJeKchHl
TEMHOKpacHble uiu Gypble. Xopouwo noaupyercs. CHAbHO aHH30-
TpomeH; GOJBLITHHCTBO OOpAa3l0B HMeeT MHOrOUHC/JeHHble NBOHHH-
KH, TIOXOXHe Ha JBOHHUKM rarHoknaza, HNOs — mapwl Aamor
MOTYCKHEHHe; Ha HeKotopble o6pasusl e peficrsyer. HCI — mecra-
MH HEOIHOPOJAHOE KODHUHEBOE IOTYCKHEHHE, HAa HeKOTOphle y4acT-:
ku He peiicteyer. KCN, FeCls, KOH, HgCly; — otpuuate/IbHbl.
H,0, — MenneHHO BCKuTIAeT, He TPaBs NMOBEPXHOCTH.

32. I'emarnt FeyO;. BecbMa pacnpocTpaHeHHBLIH.

[ekcaronanpHast. Habmonaerca B BUAe NPU3MaTHUECKH YAJIU-
HEHHBIX IUIACTHHOK, KOTOPbIE B CEUEHHH MOJHPOBAHHOIO ULIH(a
umetoT GopMy, NONOGHYIO LIeCTHKAM WJIH HIMJiaM, 3ameilias Mar-
HeTHT, IaeT nceproMopdHble H3oMeTpHuecKHe QOPMbI 3epeit (Map-
THT). 3EMJIHCTAsl PA3HOCTb TeMATHTA MMEET KOJIOMOPQHOE CIO-
wenue. [Tosupyercst xyxe MarHerura, Bcerga simuatbiit, R 25%.
Ilser cepoBato-Genbiii. CHILHO aHH30TpOmeH. TBepaoCTh BBICOKAR
(Q), cransuoil uraofi He ueprurcs. [Toponiox kpacublil, HeMarnur-
HEIH. B KOCOM cBeTe B TOHKHX TNIACTHHKAX HMHOTAA [POCBEUMBAECT
pPYOGHHOBO-KPACHEIM 1[BETOM, C MACJASIHOH HMMepcHeH BHyTpeHHHe
pedurekcn Bumnet  xopomo. HNOs, HCl, KOH, FeCls — ne 1eit-
cryior. HCl (kouuenrpuposanuast) + 3/JeKTPHYECKHE TOK — Tpa-
BHTCSL C JIerkHM INOGYpeHHeM, HHOTIA BbIABJSETCA CTPVKTYpa.
HF -— susBasercst crpykrypa. KCN — orpuuarenen.

33. I'epmannr Cus(Fe, Ge)S,. Ouenn peaxnii.

Ky6uueckasa. R 229%. Llger- posoBo-cephiii, mogoOHBIA LBeTY
posoBoro 3xaprura. Teepjocts cpentsisi (C —). Wsorponen. Llap-
CKasl BOAKA — MeJIEHHO OKPalInBaeTCs B CBeTJIOKOpPI‘-IHeBbIﬁ Ber.
HNOs, HCI, KCN, FeCl;,, KOH, HgCl; — orpunarenbhsl.

34. Cepcaopdur NiAsS. Penxuii.

Ky6uueckasi. R 49%. Llser Geanlil. Teeproctsh sbicokas (F—-).
Hsorporen. HNOs — BckHIaeT W OKpaulnBaercs B paiyKHBIfA
IIBET; HHOTJA BBISBJSETCSl CTPYKTYpa; OOBIUHO OKpaUIHBAaeTCsl B
cephlfi, KOpDHUHERBIH 11BeTa; HA HEKOTOpPHle 06pasilbl HEe JefCTBYeT.
HCI, KCN, FeCl;, KOH, HgCl; — otpunareanHsi.

35. Teccur Ag:Te. Penkuil.

Ky6uueckasn. R 419%. Llser ceposaro-Gemnifi. Tsepiocrs Hu3-
Kasi (A). Hekotopble o0pasusl H30TPONHBI HAH HMEIOT aHOMAJD-
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HYIO aHH30TPOnHOCTb, Ha onHOU U TO# Ke MOBEPXHOCTH MHHEpasa
MOTYT ObLITh yuacTKH H30TponHble U anuszorpornHsie. HNOs — okpa-
IMBAeTCH B padyxuble usera, unorga uepueer. HCl — mensenno
OKpalUuBaeTcsi B YepHbIA IBET; OTpPHLATeNbHA HA HeO0JbUIHX
wponiansx. KCN — naer uepuble nsatHa, geficteyer caabo. FeCls —
OLICTPO oKpawusaerca B panyxusiii user. KOH — otpuuarenbua.
HgCl; — cBetyiokopuunesoe nmoryckHenne. XapakTepHbl IOJHCHH-
TerTnueckue ABoiHuKU. C BOJBTOBOH AYroil — CBETOBOE TPaBJCHHE,

36. I'érur FeO . OH. PacnpocrpaHenublf.

Pomé6uueckasi. R 20%; aByorpaxkeHde acHO pasnnuumoe. Ller
cepoBato-6esniii. Teepmoctb Bblwie cpegueir (E). Ilopomwox xo-
puugesnlfi. Anusorpornen. Yacro wuMeer BOJIOKHHCTOpaaudasbHOE
cTpoenne. KpacHo-Oypele uiu KOpHuHeBble BHYTpPeHHHE pedieKChl.
HNO:s — orpuuaresnsia. HCl — comuuTenbna; nocae K0Jroro Tpas-
Jenus napel pator Jerkoe noryckuenue. KCN, FeCls, KOH,

HgCly — orpuuarensusr. [lapckas wonka JjeficTByeT Tak e, Kak
HCI.

37. I'maporérur FeO . OH . nH,0. PacnpocTtpanensbii.

Pom6nueckas. BerpeuaeTcst B CIUIOWIHBIX Maccax M B pajMalib-
HoayuucTex arperatax. R 17%. Ulper cepuit. TBeprocts cpepuss
(4). BuyrpeHune peduiexcel Kento-Gypble, y IVIOTHBIX PasHOCTEH
nmouytH orcytcryior. IIBer mopoiuka xenarto-6yphiit. JIByorpake-
HME U sIBJIeHHe aHM30Tponuu He HabmojatoTca. Pasnuusble TUITH
BeI[yTCCG6H Heosunakopo no otnouienrio K HCl n cmecn HCI +
+ Sn 1]2.

38. I'naykonor (Co, Fe)AsS. Penxuil.

Pombrueckast. OOiuli BHA, KPHCTAMIOB — KaK H Yy apCeHONH~
PUTE, HO KPUCTAJAB rjiaykoznoTa GoJee BHITAHYTH 1O BEePTHKaJb-
Holl ocu. R 57%. IlBer Gesblif co caabbiM pO30BATHIM OTTEHKOM.
Teepaoctb Bhicokast (F). IMonupyercsi xopowo (Jayylle apceHONH-
pura). Cuabno aHM30TpONEH, HO cjaalee, 4YeM apCEHONHUPHT.
HNOs — panyxHoe noryckuenue (TpaBurcs ciabee, ueM apCeHo-
rmuput). HCI, KCN, FeCls, KOH, HgCl: — oTpuiiaTejbHbI.

39. Fpanar R”s R"2 (SiO4),, rue R” == Ca, Mg, Fe, Mn;
R” = Al, Fe, Cr, Ti. PacupocTpanenHbiii.

KyOnueckas. BcTpeuaercsi B BHAC H30OMETPHUYHBIX KPHCTANIOB
MJIH CIVIOMIHBIX 3epHHCTHIX Macc. OGbIYHO CONPOBOKIAAIOUIMA MH-
HepaJ Pyl KOHTAKTOBO-METACOMaTHYeCKHX MecTopoxaenuil. R 9%.
[IBer cepull, TeMuee cdajepura U MarHeTuTa, HO CBET/ee KBapua
1 KaJjbuuta. Teepaocts Bricokasi (6,5—7,5). BuyTpeHnue peduiek-
chl KpacHble, Gyphle, xeaThle, 3eienble. Msorponen. CnaiiHoctb OT-
CYTCTBYET.
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40. I'padur C. PacnpocrpaneHHbIH.

Tpuronasubuas. [To dopmam sepen Hanomunaetr MoS. (yisiu-
Herdble TacTHHKY). OTinyaercs o MoS, xopoiueit saekTponpo-
popHoctbio. R 22—59%. Ouenb Bricokoe pByoTpamenue. Liser ce-
pBIH € po30BBIM orTeHKoM. Teepjoctb Hu3kasi (A). ITomnpyercs
nnoxo. Ilopomwoxk wepnpiit. CubHO aHH30TpoOmNeH. Bee peakTHBEI
OTPHIATENBHEI.

41, I'punoxur CdS. Oueus penxuii.

[ekcaronadbHasi. BeTpeuaeTcs B BHIE HaNETOB H DELKO B KpH-
cramnax, accounupys co canepuroM. R 17%. Liser ceprifi. TBep-
nocts cpennsii (C). Buyrpenune peduiekch CHIbHBIE — XKeJTHLE,
MHOFJa OpaH’eBo-KpacHble. SIBjleHHe aHU3OTPOIMH TIPH CKpelleH-
HBIX HHKOJSIX He HAaGMIONAeTcA: BEPOSTHO, MEUIAIOT BHYTpPEHHHE
pedsexenl. HNO: — nosepxrocts c1a6o TycKHeer, O6GHAPYKUBAIOT-
cst tpewunsl. HCl — peiicrue nedcuoe. KOH, KCN, FeCl; — or-
PHLATEIbHEI.

42, T'o6Heput MnWO,. PacnpocrpasesHbii.

Mosokimunnas. R 149%. Llser ceprii, mopo6uniii usery cdade-
puta. Teepaocts Bhiie cpefueit (E). B xocoMm ceete unu ¢ uMmep-
CHell naeT KpacHble BHyTpeHHme pediiekchl. ITopolnok KemThlit.
CuiipHo aHusotporieH. He TpaBuTcsl BceMu OGBIUHBIMH peaKTHBAMH.
B orpaxeHHoM cBeTe TPYIHO OTJIHYHM OT Boabdpamura u dep-
Gepura.

43. Mxemconur 4PbS . FeS . 35b,S,. Peaxkiii.

Monoxaunnas, Ilpusmarnyeckuii. Copepiiiennast crmalHoCcTb HO
nunakoany. R 38—32%; aByorpaxkeuue fcuo pazanunmoe. Liger
raneHnToBo-6enbiit. Teeprocts Huzkaa (B + ). CunbHo anusoTpo-
ned. C macasHoll nMMepcueil HHOra 3aMeTHBl KpacHble BHYTPEH-
nne pedekcol. HNOs — panyHoe MOTyCKHeHHe IIpH MeLJIEHHOM
sckunanun, HCl — nmapsr garor noryckuenne. KCN u FeCls — or-
punarenstinl. KOH — panyxnoe norycxuenne. HgCl, — orpuna-
TeJIhHA.

44. Nuckpasur Ag:Sb. OueHb peaxui.

KyGuueckast, R 66%. Llser xpeMoBato-Gesblii. Teeproctsb
cpenuss (C). Tloutn pexercs, Wo Npu NapanaHuyd GaeT IMOPOLUIOK,
Hsorponen; unorma ciaabo aunumsorponed, HNOs — GpicTpo okpa-
IIHBAETCA B YEPHLIA LBET; HAa HEKOTOPLIX 00paslax BBISBJAETCH
peweryatas crpykrypa. HCl— orpuunarensna. KCN — mennenno
oKpaiiluBaetcsl B KopHureBbidl nper. FeCls — 6blcTpo OKpaimBaer-
¢ B pajyxHBIH LBET H BHBJsercsa cTpykrypa. KOH — orpuua-
reapra. HgCly — ObicTpo oKpalunBaercsi B KOpHYHEBb 1{BET.
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45. )Keaeso Fe. Ouenb penkoe.

R 64Y%. LlBer Genrlfi ¢ KpacHoBaThIM OTTeHKOM. TBepjoctb
cpennsis (4—>5). IMoaupyercs xopowo. Waorpomno. MaruutHo.
HNO: — meanenno sckumnaer, temueer. HCl — meanenno Bckuna-
et, ot napos tyckueer. FeCls — remueer, upusupyer. HgCly — uep-
Heer. KOH -— orpunarensia. Kax TmpHpOJHBIH MUHEDPAn OueHb
penKo.

46. 3urenur (CO, Ni)sS,. Peaxuii.

Ky6uueckass. R 46%. Llper pososaro-Genwli. TsepnocTb
soiiie cpenneit (E). Msorpomen, HNO: — He wusMmenserca Wiu
Me//eHHO cranoBuTcsi KopuuHesbiM. HgCly — He usMensiercst wiu
cnabo tyckdeer. HCI, KCN, FeCl;, KOH — ne neiicryior. Berpe-
yaercst B MEJHO-ITHPPOTHHOBbLIX pydax.

Mukpockonuueckd e OTJIHYHM OT JIHHHEHTA.

47. 3onoro Au. Penkoe.

KyGuueckast, O6buHo (GOPMBI 30JI0THHOK H30METPHUHbl;, HHOI-
& B BHIEe XHJIOK, JHeHAPHTOB M KaeMok. R 84Y%, HeckojbKO Me-
HsieTcss or npumecn Ag. Llser kentwiii, CunbHbil 6J1ecK  BCJEA-
CTBHE OYEHb BBICOKOrO IIOKasaTesiss oTpaKenus. XadbKONUPUT B
NPUCYTCTBHH 30JI0Ta KaXeTcs TYCKIO3eJeHOBATO- el ThiM. Msrkoe,
teepnocTs Huskas (B). Koskoe.Tlonupyercs tpysno. OueHb mMes-
K¥ie 30JIOTHHKH, BKJIIOUEHHBIE B TBEpP/ible MHHEPaJbl, MOIYT ObITh 3a-
MEeUeHB! IO/ MHKPOCKOIIOM TOJNBKO B Ge3penbedHbIX NOJHPOBAH-
ueix muudgax. Mzorponno. HNOs 1 HCI — orpunarenpusl. KCN —
MeJJIeHHO UEDHEeT, LIepPOXOBATAst MOBEPXHOCTh OT PACTBOPEHHS,
uHorga BeisBasiercs crpykrypa. FeCls, HgCl,, KOH — otpuua-
teqbHEl. KCN + CaF, — rpasuposka. C Hg — oOpasyercst Genast
amaJbraMa H BblsBJAsieTcss CTpyKtypa. Llapckasi BoiKa — BBIAB-
JIieTcs CTPYKTypa. B oT/iMume OT XanbKONMUPUTA B TedYeHHe | MHUH.
He HM3MEHSIeTCS OT TPABJIeHHS HachllieHHHM pacTBopoM AgNOs
(XaMLKOMHUPHUT — UepHEeT).

48. WUabmennt FeTiO:. Beecbma pacnpocrpanenHblH.

Fexcaronaasnag. ®dopma 3eped sprenpansnasi. Vuorma Jpaer
peileTkn IpUBMATHYECKHX 3€PEH B MArHeTUTE; COAEPIKHUT BKJIO-
UeHHS IJ1aCTHHOK remartura. Hepegku yinHennble mnpuaMaTnye-
ckue 3epHa. R 179%; asyorpaxenne caaboe. Llser GyposaTo-ce-
pHIfi; B MacJe [0 CPAaBHEHHIO C MAarHETHTOM MMeeT KPacCHOBATO-KO-
puudeBbll oTTeHoK. C MacasHOH HWMMepcHeHl MOXKHO HHOrAa
3aMeTHTh TeMHOOypble BHYTPCHHHe peduiekchl. TBEPIOCTh BBICO-
Kast (G), uriaoit He ueprurcs. Ilomupyercs cpepue, KaK MarHeTHr.
[Topomiok uepHblf, HeMarHHTHbIH. DJEKTPONPOBOLHOCTb cJabas.
CunpHo anusotporne, Bee peakrusnl ne pefictByior. HCI + anek-
TPUUYECKHH TOK.— TpaBHTCA € obpa3osanueM ocajika. HF -— pu:
ABJIsIETC CTPyKTypa. MAnMeHuT — ryiapuwiii  cocTaBisIOIIME  MH-
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Hepas TUTAaHO-MdTHeTHTOBBIX PyA. OH MoXKer BCTpedaTbCs 3/eCh
WIH B BHJie WHIMBUAYaJH3UDPOBAHHBIX 3epeH A0 | MM B nonepeu-
HUKe, WTH B BHIE TOHUYalileH peilleTKH ¢ MATHETUTOM.

49, Hoppanur 4PbS . As,S;. Ouenb peakui.

MoHoxanHHas. Berpeuaercss B CIVIOMIHBIX  arperatax M KpH-
craanax. R 38%; mByorpaxkenne ouens ciaaboe, Lper rasendroso-
6enblit. Tepnocts Huxe cpepred (3). Xpynkuii. [Tonupyerca xo-
poio. SIRjeHne aHU30TPONHM 3aMETHO NPH CHJILHOM OCBEIeHHH.
Ilapckas Boaxa — Bckumaer, uvepueeT. HNOs — Tyckueer.
KCN, FeCl;, KOH, HgCl; — orpuuaresibHbL. ' .

50. Kaaasepur (Au, Ag) Te; Penxuil.

Monoxkauunasi. Popma npusmarnueckasi. R 56%; msyorpaxe-
uue ciaaboe. 1IBeT CPaBHHTENBHO C TaJIeBUTOM CBETAOXKENThill,
Teepnrocts nuskas (2,5). Cna6o annzorponed. HNQOs — Bckunaer,
NoBepXHOCTh OKpalunBaercst B uepHbi user. HCl, KCN — otpu-
natenbibl, FeCls — Ha GoapliHHCTBe 006pa3sloOB  OTPHIATENRHO,
HEKOTOPBlE MEJJEHHO OKPAlIWBAIOTCA B CBETJIOKOPHUHEBBIH IBET.
KOH u HgCly — oTpunarespHHI.

51. Kaabuur CaCOs:, Becbma pacnpocTpaHeHHBIH.

Tpuronanenasi. Llper remuocepniii. R 6—4%; naByorpaxeuue
cuibroe. Teepnocts cpenuss (C). IMoampyercs xopomo. Hacrto
BUJIHBI JBOAHHKOBHIE Tosiockd. CHIBHO aHH30TpomeH, HO HaGJIo-
JEHHUIO SIBJICHHS] aHH3O0TPOIHH IIPU CKpEIIeHHBIX HHUKOJSX MEMaloT
BHyTpenuHne pediekchl, Jlerko TpaBuTCsl BCEMH KHCJIOTaMH.

52. Kaccutepur SnQO,. PacnpocTpanenHbiil,

Terparosannnas. Popma aprefpansuo-nzomerpuueckas, R 11%.
Liser cepniii. Teeproctb Boicokast (G), He uepturcst urioii. [liaoxo
noaupyercsi. B Kocom ceere Gypo-sinrapubii. [lopomok 6Gecuser-
ubiil. ITonnpyercs maoxo, Bcerga sMuaTtelf. B Hoisgpu3oBaHHOM
CBETE MHOIAA BWAHbl ABOHHWKH, HHOIZA MeHseTICs OT cepo-3ene-
HOrO IO CEpO-pO30BOTO IBETA, YaCTO ABJEHHS MOJAPH3AlMH 3a-
TEMHSIIOT BHyTpeHHHe pediekchl. Bce peaKTuBn He JefCTBYIOT.
HCIl + snegrpuueckuil Tok — caaboe nobypenne. CIIOmHOe TPaB-
JeHHe: MHHepaJ INorpyxaercs nosasoctsio B uamky ¢ HCI 1:5
H KyCOUKOM HHHKA; Hocje 5—20 MHHYT Ha KaccHTepure IOSAB-
JisleTCsl BCJIEJICTBHE BOCCTAHOBJIEHHS BOJOPOAOM TOHKHH HaJeT
MeTaJIIHUECKOTO 0JIoBa, KoTopbiil ynansercs HNOs, nocie uero
HabmonaeTcst BHYTPEHHAS CTPYKTypa KacCHTepHTa.

53. Keapy SiO,. BecbMa pacnpocTpaneHHLIH.

Tpuronansuas. R 4,5%. lleer temuocepnlii. Teeprocte BuICO-
kas (G), Ho noaupyercss xopowo. CeerJble, HPU3HPYIOLIHE BHYT-
pentue peduiekchl. SIBNeHue aHH30TPONMHM He3aMeTHO. Bce o6wiu-
Hble PeaKTHBBI He JeHCTBYIOT. L
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54. Kepaprupur AgCl. Pegguit.

Ky6uueckas. R 12%. Llger cepniil. B xocom cere umeer Bocko-
BOH XesThlft OTTeHOK. TBepiocts Huskasa (A). Ouenp xopowo pe-
KeTcsl; 3TO — CaMoe xapaKkTepHoe cBOHCTBO Kepaprupura. Mzorpo-
ned. HNO; u HCI — orpunatensusl. KCN — Mraopenno oxpaiy-
BaeTCsl B cepo-KopuuHenble usera. FeCls — orpunarensno. KOH —
okpawmuBaercAd B Kopuydesnii nger. HgCly; — orpumarennua.

55. Kepmesnt 2Sh,S; . Sb20;. Ouenp penxuii.

Pom6uueckas win MoHokauHHasi. Berpeuaercst B Buae panu-
AJIPHOJIyUHCTBIX arperaToB M B CILIOWHBIX Maccax. [Ipexcrasasier
co00H NPOMEXYTOUHBIH NPOAYKT OKHCJAEeHHs cTHOHHTa. R 25%;
3aMeTHO AByoTpaxenme. llser Oesblfl ¢ rosyGoBaThIM OTTEHKOM,
Teepnocts Hu3kas (B). Bayrpennue pedaercn kpacusie. [lopo-
BIOK XpacHoBaTo-KopuuneBbifl. CuiabHO anmsorponen. llapckas
BOAKa — Bckunaer, temHeer. KOH — omaraer xentwiit  mager
(ouenn xapaxrtepro)., HNOj; — Gypeer (?). HCI, KCN, FeCl,
HgClz — orpuuatenbust.

56. Kunoape HgS. Pacnpocrpanenuas.

[excaronanbuas. dopma 3eped HenpaBuJbHAsl, HHOIA C KPH-
CTANIHYECKUMH odepraHuaMH. KpoMme KpHCTAJ/I0B, BCTpedaercst
B MOPOUIKOBATHIX M 3eMJAHCTHIX Maccax. R 27%; msyorpaxenue
SICHO pa3inuuMoe. LIBeT cpaBHUTENBHO C rajJeHUTOM roayGoBaTo-
6eabiit. TeeprocTe uuskasg (B). IToaupyercst xopowo. B Kocom
cBeTe KapMuHOBO-KpacHas. [Topomok Xpacubell. CuapHO aHH30-
TPONHA, HO BHYTpPeHHHe pedieKChl MEIIAIT OnpelensaTh AHH30-
tponHoctb. HNO;, HCI, KCN, FeCls, HgCl,, KOH — orpuuares-
uel. [lapckass Bomka — upH3HpyeT, HHOTJA BCKMIIAeT, HAJeT CTH-
paercs Hauncto. Hacto accouMUpyer ¢ CYPbMSIHbIM BICCKOM.

57. Kaaycranaur PbSe. Pegkuil.

Ky6uueckasi. R 49%. Liser Geawit. Teepiocte uuskas (B).
Hsorponen. HNO; — ryckreer, Ha MOBePXHOCTH 00pasyercst Kpac-
HBlA ocagok (cMortpers B KocoM ceere).  HCl — Gypeer, upusupy-
eT, MHorxa He usMensercs. FeCls — ryckuneer, upusupyer. KCN,
KOH, HgCly — ne neiictayior. Cxofied ¢ rajesutoMm. Orauuaercs
MOBBILIEHHBIM R U NMOHHXEeHHBIM pesibed)oM.

58. Kaokmanuur CuSe. Ouenn penxwuii.

lekcaronanpuas. R 30—18%; msyorpakenue cuabhoe. Liser
sesieHoBaTo-cephil. TBepmocTh Huke cpeaneir (2—3). CuibHas
aHU30TpPONHOCTb, Nofo6Hasi kKoBeanuHy. HNOz; — or mapos Tem-
neer. HCl — xucnora »xenreer, munepasn ue tpasurca. KCN —
6eictpo uepneer. KOH — Me/sienHo oKpaiuBaercss B KOpHUHeE-
Boiit mBeT. FeCls, HgCly — orpuuartensssl. OQueHb CXO/eH C KOBeJ-
JIFHOM, OT KOTOPOTO OTJIHYAETCs 3eJeHOBATHIM OTTEHKOM.
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59. Ko6aabtun CoAsS. PacnpocTpaHeHHblit.

Ky6uueckas. OGBIYHO KPHCTAJIM3YeTCsl B Ky0ax H IICHTAro-
HaJMbHBIX gofeKasapax. R 51%. Llser pososaTo-Genbiil. TBepaocts
Bbicokast (G). Hekorophle o6pasiibl H30TPOMHEI, APYTrHe aHOMaJlb-
no caaBo anusorpondbl. HNO; -— B HexoTOpHIX caydasx mpociae
JIOJITOrO TPABJIEHHST OKPAIIHBACTCS HEOXHOPOAHO PAaiyXKHO, Maphl
ee HaioT noryckHenue; uworna orpuuareapua. HCI, KCN, FeCls,
HgCl;, KOH — orpunarennust.

60. Koseasnimn CuS. BecbMa pacmpoctpaHeHHbId.

['ekcaronaspoaag. Popma aHrefpadbHasi: XKUIKH, KaeMid, 8B
XaJIbKO3MHe 00pasyer HHOrAA YAJHHEHHO-NPU3MATHUECKHE 3epHa.
R 26—18%. JIzyoTpa’KeHHe OueHb BEHICOKO: MHUHEpaJ MeHsercs »
uBeTe or 6aegmorosiyboro Ao BacwibKoso-cutiero. liser cumué.
Teepnocts muskas (B). Homupyercs xopowo. CHapHO aHH30TPO-
I€H; B CKpEIeHHBIX HHKOJIAX HU3MEHSeTCs B lLiBeTe OT CHHEro [0
KPAacHOro (BCJEJCTBHE MeJKO3epHUCTOCTH darperaToB $BJEHHS B
HOJIIPH30BAHHOM CBeTe CjieflyeT HAOMIONATh NPU CHIALHOM YBeJIH-
YeHHHM M NPH COMKHYTON a0 wmunumyma nunapparme). HNO; u
HCl — orpunarenbasl. KCN — cTaHOBHTCA KpPaCHOBATO-TEMHBIM,
poissaserca crpykrypa. FeCly, HgCl,, KOH — orpunaressusi.
AgNQO; — o6pasyercs Hajer Merananuueckoro Ag. [lapckas son-
Ka — ¢IaBo BCKUMAET W CJEerka KpacHeer.

61. KoaymGur-ranraiur (Fe, Mn) (Nb, Ta):0s. Ouenb peaxui.

Pom6uueckas. R 18%. Iiser cepo-Genwiit. TBepmocTs BhICOKas
(G). Osregpanvuniif. Iloaupyercs cpenme. HHorma KpacHud 8
KocoM ceete. Cna6o anusorpones. Bee peaxkTtusnt ne AefCTRYIOT.

62. Kpennepur (Au, Ag)Te;. Ouenn peaxuil.

Pom6uueckast. R 56%. Lser xenrwifi. Teepaocts Hu3Kast (B).
Cusbnio auusorponen. JByorpaxenue ciaboe. HNO; — segunaer.
FeCl; u KOH -— nonoxurensust. HCI, KCN, FeCl; — otpuna-
TeJIbHLI.

OdeHb cxOlleH C KAJIABEPHTOM; MOCHeJHHH Keatee, U 3ddekT
anusotponun crabee.

- 63. Ky6anur (uanbmepaut) CuFe:S:. Peinxuii.

PomGuyeckasn. R 40%; asyorpaxcHue caaboe. Liper Gaegho-
kpemosbii. Trepuocts cpenuss (C). CunbHo annsorporen. HNOs—-
OKpAIHBAETCsl B CBETJOKOPHUHEBBIH LBET uiu oTpuuarensvia. HCI,
KCN, FeCls, KOH, HgClz — orpuuatensus. HeusMenno npopa-
CTaeT XaJbKOMUPUTOM H 0ObIUHO aCCOIMHpYeT ¢ MupporHHoM. Liser
MOYTH OJHHAKOBBIH C IHPPOTHHOM, HeCKOMbKO Keqaree. Cpabo
MarHgTeH, HO Menee, YeM IIHPPOTHH. PsioM ¢ XaJbKONHPHTOM
KybanuT pesbeda He MMeeT; MHPPOTHH TBepKe, YeM XAJbKOMHPHT,
i penbeHO BHICTYIAET.
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64. Kynpur Cu;0. PacnpocrpaeRnbiil.

Ky6uyeckas. ®opMa 3epeH HeNpaBHJIbHAS, HKUMKH, KAEMKH 3a-
memenus. R 29%. llper cpaBHHTENbHO C raseHUuTOM 1oJyGOBATO-
cepo-Geqptil. Trepocts epeansis (D — ). B Kocom cpeTe KpacHmblil.
fTopomox xpacumii. ITonupyerest xopomo. Msorponen, yacro aHo-
MaJbHo cabo anuszorponed. HNQz — Bekunaer, nospssiercst oca-
ACK MeTaslliueckoil Mead, or mapos Ttyckueer. HCl — crano-
BUTCSI OyPHIM, TeMHBIM, Genbil Hajer (B KocoM ceere). KCN —
TeMHeeT, BBIABIAETCA CcrpykTypa. FeCl; - Tyckueer, upuzmnpyer.
HgCly 1 KOH — oTtpuuareabub. :

65. Jleaannrur FeAs: Peaxui.

Pom6unueckas. R 56%. Lser Gesblif (CPABHUTENBHO € apCeHO--

UPUTOM JIeJIMHTUT Gonee cepolit). Teepmocth BhicoKas (F —).
Cunpro anusorponed. HNO; — oxpamupaerca B KopudHesnii pa-

Lyxubil uper; napel Aawor noryckuende, HCl, KCN, FeCl;, KOH
w HgCly, — oTpunareinuer.

66. Jlenumokpoxut FeO . OH. PacnpocTpanenunbiii,

Pom6uueckas. JInmopdHasa ¢opma rétura. YemyituaThii. Cnaii-
Hocte 1o (010) cosepurennas. R 20%; asyorpaxenue ciaGoe.
LiBeT cepoBaTo-Gesbilf, HO HECKOJBLKO TeMHee, 4ueM y TETHTa.
Buytpennune pediekcel CuibHble — KpacHble HJIH OpaHMKeBO-Kpac-
uble. ITopouok opaHxeBo-kpacHblil. ToeprocTs Bhille cpenneit (5).
SlBnieHne aHH30TPONHH 3aMETHO Ca60 BCJEACTBHE NOAYIPO3Pay-
HOCTH MuHepasia. O6Gblunble CPEACTBA TPABJIEHHS_He JeHCTBVIOT.

67. Jlumonur (ruaporérur) FeO.OH.n H,0.
Becbma pacnpocrpanenubrit.

R 17%. Uger cepniit co c1aGuimM rofyGeM OTTCHKOM B NIPUCYT-
CTBHI reMaTHTa W MarHetuta. TBeppocts Bhicokas (F), ne uep-
THTCS Uro#. OXpucThie pasHoCTH Msirkie. [Topoiok xearo-Gyphii.
B Kocom cBere Oypmit. Aunsorpomen. Hareunwlii, amophHbI.
Beerna sropuunniii. Berpeuaetest B Bujie XHJIOK, KaeMOK, TCEBLO-
MOP(o3 MM KOMIOMOP(HBEIX cKomsenull. Bee oObluible peakTHBH
HE JefCcTBYIOT.

68. Jlunueur Co;S,. Penruii.

Ky6uueckasi. R 469%. Llser pososo-Geanlfi. Teepiocts Bbiile
cpeaneit (E +), no crampHOR wursot weprurcs.  Hsorpomen.
HNO; — naput  pator caa6oe norycknenne. HCI, KCN, FeCls,
KOH  orpunarennusr. HgCl; — neonnoponno oxpammsaercs s
KOPHUYHEBBIH LBET; HEKOTOphlE YYACTKH MOYTH HE H3MEHSIOTCS.

69. Jlrouount 3Cu,S . As,S;. Penkuii.

" Monoxsinnnas. R 25%; cnaboe gByorpaxkenne. Llper opamxe-
Bo-Kpacubifi. Teepnocts cpenusas (C). CuabHas aHH3OTPOIHOCTD,
XOpolllo 3aMeTHas Gsarojgaps ABOHHHKOBOMY ctpoenuto. HNO; —
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oucHb MeasieHHO JjaeT crupamoutuiics Hajer. KCN -— memienHo
naer Haner. HCl, FeCls, HgCle, KOH — orpunaTensiel. Ot Bech-
Ma CXOJHOrO 9SHAPIATA OTJIMYAETCH CHHTOHHEH, JIBOMHHKOBHIM
crpoerreM # GoJiee cnabbiM TpaBJICHHEM KCN.

70. Marremwur Fe 0. Peaxnit.

Ky6uueckast. R oxosio 23%. Berpeuaercst COBMECIHO ¢ Maitie-
THTOM ¥ 06pa3yeTcs B pesyaprate ero uamenenus. IToq MUKPOCKO-
QoM cBeTsiee MardeTHrta. LIBeT cepbifi ¢ roJy6oBaTbIM OTTEHKOM.
Teepiocth BbicoKasi (5). BuyTpeHuue pediiekchl 6ypo-KpacHOro
nBeTa HabJIoAaleTes pefko. [lopowok u uepra Gypeie. Msorporen.
OGblutbie CPeCTBA TpaBJieHHs He AeicTBylor. Marnntes. Ot Becsh-
Ma CXOJHOrO MATHeTHTa OTJIHYaercst 110 Gypol uepre (MOPOLIKY)
# 0 ToyGoBATOMYy OTTEHKY (XOPOWIO 3aMeTHOMY ¢ MaCJsHOH
uMMepcneit) . CpaBuUTeAbHO C FEMATHTOM Cepee, MeHee TBEPABIH
n obsanaer MarHHTHOCTBIO.

71. Marngerur Fe;O,. BecbMa pacnpocTpaHEHHbIH.

Ky6uueckasi. dopMa sepeH OOLIYHO 3BrelpajibHas, HHOIAd
miactuHuatas (MyWKeTOBUT), 00pasyloulascs B pesyabraTe sawe-
LEHHs] MAarHETHTOM reMaTHTa ¢ COXpaHEHHeM €ro cuboprL R 20 /0..'
Llger cepwiil; C MacJsiHOH HMMepcHei —— C1abbii  KpacHOBa' bIH
orreHok. Wzotponen. Teepjocts Beicokast (F). CHJlubHO MAaTHHUTEH.
HNO; — otpuuarensia. HCl — Kamiu Ha IJIAIKOH TOBEPXHOCTH
pacTeKaioTcsl, MAphl AAIOT NOTYCKHEHHE; PACTBOP MKCJTEET; Hepel-
KO BHITPABJAMBAETCA 30HANBHAK CTPYKTYDPA. KCN, FeCl;, KOH,
HgCl, — orpuuaresnsybpl. PacTBOp UapCKOH BOJIKH JKejTeeT. [lpu
napanaHum 00pasyercsi Yepfibld TMOPOLIOK. ITopolIoK MarsuTes.
Wrna, npoBeeHHas MO IMafKOH NOBePXHOCTH, YaCTO OCTABJAET
OTUETJIMBLIN CJIE, HO 9TO HE HCTHHHAR WapanuHa, Tak Kak kpad
Hapanuuk! HEe H3TOMAHBL.

72. Manaxut CuCOs. Cu(OH):2 BecbMa pacnpocTpanenunii.

MonoknnHHas. Croafinocets cosepinenHas no (001). Popma
yacTo KoJoMopduasi (HaTeunasi) B BHIAE PaJHaJbHBIX CTSKEHUH
¥ HellpaBHJBHBIX amOp(HbIX cKomenud. R 9—6%; mByoTpaxeHue
cunproe, LIBET cepriil ¢ po3oBaTHIM OTTEHKOM. B Kocom cete 3e-
nensblit. Teeprocts cpentsis (C). Tlopoutok ceetnosenensil. Tloas-
pyerTcst XOpOUIO. SIB/eHHIO NONAPHU3AUHE B CKDEIICHHBIX HHKOJISX
meutaior BHyTpennue peduiexcel. HNO; — uHTEHCHBHOEe BCKHMAj
Hie; NOBEpXHOCTL CHABHO PA3DBENACTCSt OT PACTBOPRHHS W BBIAB-
asercst crpykrypa. HCl paer Tor ke sddexr, uro H HNO:s.
KCN — caa6o Boispasercs crpykrypa. FeCly — MeJUICHHOE BCKH-
naHde, MHHEpaN npuobperaer B KOCOM CBeTe JKE/ThIH HAJET.
KOH — uepes 15—20 mui. oGpasyercsi romyGoiil ocajgox. B ma-
pax NH,OH nocsie 10—15 mun. munepan cuueer. HgCl, — otpu-
naTeabHa. o \
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73. Manranut Mn,0; . H,0. Penkuii.

Pom6uueckas. ®opma npusmartuueckas, R 18—16%; apyor-
paxenue acuo pasnuyuamoe. [per cepwiii. Teeprocts BLILIE cpen-
He#l (E +). Jlaer KopuuHeBbiii NOpoINOK. Buytpenuue peduexcet
KpoBaBo-kpacible. CHIbHO aHU3OTPOTIEH. HNO: — orpuyarenbia.
HCI — napsi gawor noryckuenne, KCN, FeCl;, KOH, HgCl, —
orpunarensusl. HoOy — Menmnenno BCKHIIAeT, He OKpAaIlllMBas i(0-
BEPXHOCTY.

74. Mapgasut FeS,. Pacnpocrpanennmtii.

PomGuueckas. ®opuma IPUSMATAYECKAA  PANMALbHONyyuCTas
WIH Konnomopduas. R 55%; nsyorpakenne sicho pasnuuumoc
Lser Gaennoxesnroiil, Teepnocrs Bricokas (F —). CHIIbHO axuzo-
Tponen. HNO; — okpamnpaerca p KOPHYHEBBIH, PajyXKHBIH IBeT
¢ MELICHHRIM BCKHIIAHHeM; BCKHIIAHHMSI MHOIIA He Habnogaercs
HCI, KCN, FeCl;, KOH, HgCl; — orpunarensum, Mapxkazpr uBe:
TOM Crerka Gaexnee, ueM HHpHT. EAuUCTBEHHEIM BEPHEIM croco-

60M IS oTsiHun
fl MapKasuTa OT MUPUTA SABJISETCH HAGJ
y JTHO
IOJIIPH3OBAHHOM CBeTe. enme 8

75. Mayxepur NisAs,. Ouerp PeNKui.

Terparonanshasi. Berpevaercs s Bune swuox HeTedib u pefe-
TOK B JPYrHX HHKeILCOJGPKAUMX MHHepanax. R 60% pLLBeT
CBETJIODO30BO-XKENTHIH  (CXORHBIK C Ko6abTHHOM). Tpe JOCTD
cpennss (1), Msotponen iy ouets cnalo AHM30TPOIICH HISO —
MIHOBCHHO BCKHIIAE€T M OKpALIHBAETCST B YePHBIH IlBe'I‘.‘ FeCIj——

A4eT GHICTpo panysHoe noryckuenne. HgCly —
HCI, KCN, KOH — orpunaresnipy. §lz T caerka Gypeer.

76. Menp camopoasas Cu. Pacnpocrpaunennas.

“KnyH[{eCKElH. R 909%. LIger MEAHO-KPACHEIH, OBICTPO TYCKHElO-
IuuH Ha Bognyxe. TBeprocTh uuskas (B +); Xopomo pexercst
Hsorponna. Cussusiit 6eck BCIEJCTBHE OUEHb BLICOKOIO oTpax(e;
nust. HNOj; — pekumaer; HEKOTOpbie PA3HOBHIHOCTH, TyCKHes
OKPALIHBAIOTCA B KOPHUHEBLIA LBET; APYyrHe BCKHNAOT 6es norycxj
nenusd. HCI — orpunarenpha; HEKOTOpBIE Da3HOBHAHOCTH, Mef-
ACHHO TyCKies, pHoGperailor Kopuusesbifi yser, KCN — M,eILJIéH-
Hoe noGypenne. FeCl; — Geictpoe  moremHenue. KOH — Grierpoe
MOTYCKHEHHe M OKPAIIMBAHHE B KopiuHeBble panyxHble BepTa
HgCly — 6uicrpoe nouepuenme. - '

77. Meapuukosut FeS,, Pegkuii.

nﬂolT\’ll{ebJIIebHHKOBHTOM HA3LIBAIOTCS YepHple, 3eMJHCTHE (PhIXAplc H
IoTH lI) PAsHOBHIHOCTH /IBYCEPHHCTOTO — eieaa; CKPHITOKDYU-
WHECKHE PA3HOCTH HMEIOT CYpyKTypy MapKasura H nnpﬁra.
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Tak i B KOJIUEJIAHHBIX PyAaX B BUJE CaXXKHCTHIX CKOIJIEHHH H OKPY!-
Jauix Houek. [Tom MHKpPOCKOIIOM MMeeT HH3KHH noKasaTejh OTpaxe-
Hus, KODHYHEBBIl HBer 1 obaajgaer CrocOOHOCTBIO AaBaTh MeTasl-
JAuuecKkuii GJIECK TOCAe <«NOJHPOBKH» (IPHIVIAXKHBAHHA) HIVIOH.
Teeprocts Huskas (2—3). Marnuren (?). H3orponen. Jlerko tpa-
surea HNOs, HCI, KCN.

78. Menerunut 4PbS . ShyS;. Ouenn peaxufi.

Pom6uueckasi. Berpeuaetesi B Bue UI0JBYATBIX KPUCTAILIOB H
B BUJE BOJOKHHCTHIX, JIVUHCTHIX MM IJIOTHEX arperatoB. R 40%;
JBYOTpPaX{eHHe 3aMeTHO Ha IpaHuuax 3eped. Liper Gesibidl, psiioM
¢ TaJIeHHTOM — uyTh ronay6oBateiil. TBepAOCTL HU3KASL M OO CPeX-
Hell (2—3). Slsnenne anu30TponuM B NOMEpeYHLIX M KOCHIX pas-
pe3ax BLIPAXKEHO CHIbHO, B mpononbHbIX caabee. C MacisHOA
HMMepcHeli 3aMeTnbl KpacHble BryTpennue peduexcel. HNO; —
sckunaer, sepieer. HCI naer norycknenne. KOH — cierka okpa-
IIMBAETCH B CHHEBATHLIH WM KPAcHOBATHIH IBeT, HHOI'AA peaKIHs
comuurteabHa. KCN, FeCl;, HgCl, — orpuuaTesbHb!.

79. Merauunnatbapur HgS. Ouenb pelKui.

Ky6uueckas. R 249%. Lser cepo-Geanii. TBeprocts Hu3Kas
(B). Buyrtpennux pednekcos ne umeeT; uepra vepnas. Visorpo-
nen. [Japckasi BojiKa — BCKHITA€T H YepHEeT. HNQ;, HCI, KCN,
FeCls, HgCly — orpunarensder. Tloutd HeM3MEHHO IIPOPAcTAeTCs
KUHOBAPbIO. B OTIHuKMe OT Hee He HMeeT KPacHBIX DeduieKcoB H
YaCTO COAEPHT MHOFOYHC/IEHHBIe JBOHHHKH,

80. Muanepur NiS. Penxuii.

lexcaronajibnasi. OObIYHO BOJIOKHHCTHIH. XapakrepHa Hrodb-
yarasi ¢popMa Kpucranios. R 569%; aByorpakenue ACHO pasMiH-
moe. LlBer J1aTyHHO-KeATHIH, MPOMEKYTOUHDIH MEXAY NUPHTOM H
xaJgpromupuaToM. TBepnocts cpepusst (E). CuibHO aHU30TPOINEH.
HNO; — MeneHHO OXpamMBaeTcs B KOpUuleBHI 1BeT; MapH JAa-
ior noryckHenne. HCI, KCN, FeCl;, KOH — orpunarenbssl.
HgCl, -— MeanenHo oxpammBaercss B KOPHUHEBBIA IBeT. -

81. MoamGaenut. MoS,. Pacipocrpanennnifi,

I'ekcaronaabuag. CoBepluennass CHAHHOCTD TO 1HHAKOUAY;
R 35-—-15%. Lper ranenntono-Genwlit a0 ceposato-Gesoro. Taep-
Aocts Hu3Kas (B +). Ilpu onnom imnkosde wnabmaiofaercs pesko
BHIpAYKEHHOE JABYOTPaXKeHHEe; NPH CKPEIUEHHBIX HHKOJSX -— CWJIb-
Has aHusoTpomHocTh, CeueHMsi 110 NMUHAKOHAY H30TponHbl. [Ipua-
MaTHUeCKHe CEUeHHS MHUHEPAJa HMEIOT IOUYTH TNapaJjJenbHoe MHo-
racanue. HNO;, HCl, KCN, FeCl;, KOH u HgCl; — orpuniarens-
ubl. 1lapckasi BoaKa — MeMJIGHHO BCKUIIAeT, HEKOTOphie YUaCTKH
He H3MeHAIOTCH. XapaKTepHH JBOWHHKH, HHOrAa AehOpMHPO-
‘BaHHbIE,
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82. Mblwbsk (camopoanniit) As. Peaxuii.

Fekcaronanbnas. Xopowasi cnainocts o nuHakoupy. Liser
Geasiil. R 58%; nsyorpamenne nuskoe. CHJIBHO aHH3OTPOIEH.
Teepnocts nuskas qo cpenneii. HNO; — MesiTeHHO BCKHMmaer; 1o-
BEPXHOCTb OKpainuBaercs B panyxubiii nuser. HCl u KCN — orpu-
nareaptil. FeCl; — Gbictpo okpammsaercst B pamyxublii yepHblil
uger. KOH — orpunarenbua. HgCly — mennenno oxpammnsaercs
R CBETJIOKOPHUHEBBI IBET; HEKOTOPBIC YYACTKH IIOYTH OTpHILA-
tesbHbl. Ha Bo3/iyxe 6BICTPO TYCKHeeT oT oRHCHeHHS. '

83. Hukenun NiAs. Penkuit.

lexcaronaabuas. R 56—53%; uByoTpaxenne iCHO pasauyu-
moe. Llser menno-pososniit. Teeprocts cpemnsis (E). CuibHo aHH-
3oTponieH. HNOj — HeoJHOPOJHOE NOTYyCKHEHHe CO BCKHIAHHEM.
HCI u KCN - orpunarenshsl. FeCly; — Me/ienHo  HeoaHOPOIHO
ORpPALIABACTCS B KOPUUHEBBIH panyxuwii user. KOH — orpuua-
tesibHa. HECly -~ okpammpaercst B KopuuHeBbli pagyKHbifl 1Ber.
KMnOy4 + HySO, -~ pisBasercst crpykrypa.

84. Oausun (Mg, Fe): SiO,. Pacnpocrpanenusiii.

R 8%. Lser remuocepulit. TBepaocts Bricokast (G): IMoaupyer-
sl XOpOIIO. SlB/eHHe aHU30TPONHM TpPH CpPEilleHHLIX HHKOJSX He-
3amerio. Becusernble wiau GenHosenenbie BHyTpeHHHe pedIeKCh.
Tpassienne e usyueno. [leiicrsyer konnentpupopanuas HCL.

85. Ocmuctuiit upuamit. Os, Ir. Penkuii.

Tpuronasbuas. R 68%. LlBer GeJbli, CpaBHUTEJIBHO C MAATH-
HOH uyTh XKesToBaThd. TBepAOCTD BhicoKast (G). B cxpemeHHbIx
HHKOJIAIX cabo anmusoTporien. Bce ofblumbie peakTuss! He jeit-
CTBYIOT.

86. Menrnanaur (Ni, Fe) S. PacnpocrpanenHsii.

Ky6uueckas. R 53%. Liser GiexHOKpeMOBHIH, 3aMeTHO Cieraee
i xearee nupporuna. Teeprocts cpemnsia (D — ). Usorponen.
HNO; — napu maior notyckHenne; Mumepan MemJeHHO OKpald-
saercst B Kopuutesniii nger. HCI, KCN, FeCl;, KOH, HgCl, —
orpuiatesbHsl. Hecopepuicanan Ky6uueckas cmaiinocts. Hemaruu-
Ted. [TouTH HeM3MeHHO acCOLMHPYeT ¢ MHPPOTHHOM M XAJMBKOTH-
PHTOM.

87. Hetuur (Ag, Au)yTe. Ouenn peaxuii.

Ky6uueckast (?). Ha6aiopaercs B IIOTHBIX WK 3€PHUCThIX
arperatax. R 39%. Ilser cepo-Geasiii. Teepaocth Hu3Kast (A):
Usotponen unn cna6o anusorponen, HNO; — BCKHIIAeT, TeMHEer.
FeCl; — upusnpyer. HgCly — Mennenno OKpalllNBaeTcss B KOpHU-
Hesnit nuser. KCN, HCI, KOH — orpuuarensubl. C BONBTOBOH ay-
o — cBetoBoe  TpaBaeHne. OOLIYHO NPOPACTAETCA T'eCCHTOM. -
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Tleruur Genee ero, uMeer GoJiee IJ1AAKYIO IIOBEPXHOCTh; COAEP-
KHT TPEYroJbHHYKH BHIKPAIIHBAHHKSA 110 CIAHHOCTH. :

88. Mupaprupur 3Ag,S . SbyS;. Peaxuii.

[ekcaronasstiast. R 32%; nByorpaxeHnue caaboe. llser cpas-
HHTEJBHO C FaJIEHHTOM CBeTJoCHHeBaToO-cepbil. Tmepiaocrts HH3-
kaa. ITopolmoxk u BHyTpeHHHe pedieKCHl PYOHHOBO-KpacHble.
CuanHo anusotporneH, HNOs; — mapsl Ha HEKOTOPBLIX ydacTiax ja-
10T Jierkoe IOTycKHenHe; na JApyruax — orpuunatejbabl. HCl - or-
punarciupia. KCN — okpamnBaercsi HeOZHOPOJHO B Cepblff, KO-
prunesbli usera. FeCly — oTpHuarenbHo; Ha HEKOTOPBLIX yuacrT-
Kax, NMOBUAHMOMY, Jaer Jerkue notyckuenns. KOH-—wurnosenno
naer panyxkuoe noryckaeuue, HgCly — okpamusaerca B KOpHuHe-
rulif 1eT. C BOMBTOBOI JMYroif — CBETOBOE TpaBJEHHE.

89. Mupur FeSe. Becbma pacrnpocTpaHEHHBIH,

KyGuueckasi. Popma ceueHHH 3epeH B NOJHPOBAHHBIX Iiiudax
KBajpaTHas, NPSMOYroJjbHas, MHOFOYrolbHasi, HENPaBUibHAA M
oKkpyrJjas. Berpedalorcss cJIOXKHbBIE, IIETeJIbYaTO-30HAJILHBIE KOJ-
noMopQuble 06pa3oBaHiisi, KaK PeAKHH CcJayuyad MPU3MaTHYECKHE
WM BOJIOKHHCTO-IUeCToBaThie pasHocTH. R 53%. llser 6aenno-
xearsil. Teepiocth Bricokast (F). Muorma TpyaHO nojupyercs:
BOKPYr 3epeH OObIUHbI TeHeBble KalMbl. BOJBIIMHCTBO 006pasuos
MUPUTA H30TPONHO; H3peAKa AHOMAJbHO €1ab0 aHH30TPOMNEH.
HNO; — mapsl Jal0T [10TYyCKHEeHHe; HEKOTOphle O0pasubl MeaJIeH-
HO BCKUIAIOT; IPH MEJKO3EPHUCTOM CTPOCHHH WM IIOXOH MOJH-
pOBKE TMOBEPXHOCTH pearudsi Moxer ObiThb orpuuaressuoid. HCI,
FeCls, KOH KCN, HgCl, — orpunatenprbl. [1apnl mapckoil son-
KH—/IAI0T MOTYCKHEeHHe; HeKOTopble 06pasilbl MeAIEHHO BCKUIIAIOT.
[Tpu snekrponuruyeckoM tpasaeHun NHsOH uau npu tpanienus
HNO; + CaF; yacto BrISIB/IsSIeTCS BHYTPEHHSI1 30HAJbHasA CTPYK-
typa. [TupuT ABAsSETCA CaMbIM PAaclpPOCTPAHEHHHIM MHHEpPaJioM B
cyabGuAHBIX pyAax. [IpaBusbHble KpHCTAJMIOrpaduuecKne (GopMaoi
3epeH M MOCTOSIHHO HaG/iofaeMoe 3aMclUleHHe ero APYIHMH CyJib-
¢upamu  (XaJbKOMHPUTOM, ChaJepHTOM, TaJEHHTOM) IO3BOJSIOT
CUMTATHL ITHPHT OJIHMM M3 PaHHMX MHHEpPaJoB CyJb(QUIHBIX DPYA.
WHoraa naGaIoaeTCs B pyAaxX HeCKOJIbKO leHepalMi mHpHTa, H
TOrjla BO3PACTHHE B3aHMOOTHOLIEHHSI MHHEPAJIOB YCTAHABJIHBAKOT-
ca ¢ TpydoM. HacTo nmupHT COMEPKUT Mesbualiliine <«MOHKHIHTO-
o6pasHble» BKJIOUEHHs XajJpKomupura, chanepura, Ojexjol py-
IBl, a H3peiKa W 30J0Ta. Muorga mupHT sBjsieTcss KoGajbTconep-
wallum. Hepesiko GbiBaeT TPEIMHOBATEIM H Pa3APOOJEHHBIM.

90. Mupokcen n Ca(Mg, Fe)Si;0; . m(Al, Fe),0s.
PacnpocTpaBeHHbIH. ,

R menee 10%. Liper remuocepwili. TBepgoctb BhiCOKas (Q).
SIsnenue aumzorponim He Habmomaercs. CHAbHBIE BHYTPEHHHE
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pediiekcnl, 3aMerHble B BO3Ayxe. OCGbuHble CpecTBa TPpaBaeHua
He HefCTBYIOT. '

91. Mupomiozsr MnQ,, Pacnpocrpanenumi.

Pom6uueckas, Ipusmaruueckuii; CoBepIIEHHAs] crnaliHocThL Mo
npusMe; oObluHO aMop¢ubIH., Yacro KosoMop et  Hekotopbie
o0pasipl BAYKaoT mambns. R 33%; anmsorponnocrs u ABYOTpAa-
KCHHE 5ICHO BBIDAXKEHBl Y KPHCTALTHUECKUK passocredt. [{ser ce-
POBATO-GesbI ¢ XAPAKTEPHBIM jKeITHIM (TestecHnIM)  oTTenKOM.
Teeprocrs muskas wan cpeatsii (B — D); npaer YePHBIA nOpPO-
wok, HNO; — orpunarensna. HCJ — Kangs CTaHOBUTCH KopuuHe-
BOH, HO MOBEpXHOCTL He OKpamgsaerca. KCN, FeCl,, KOH wu
HgCl, — otpuuaresbbr. Hapckas mopxa — 10 XKe, uro u HCL
Hy0 — ranaist cuvho BCKHIIAET, HO MOBEPXHOCTDb He OKpalupaer-
cst. HOp + H,S0, — NMOBEPXHOCTh  HEOAHOPOAHO OKPAIIHBAETCS
B YEPHBIN 1IBeT.

92. Mupomopdur Pb5Cl(PO4)3. Penguii.

I'ekcaronanbnas. Cnaiinocry, O4eHb Hesaciras. ®opma Brigese-
HHR B BHJE YIVIMHEHHDIX IPH3M up HENpPaBHJAbHHIX CKOIJIEHHiI H
Kok, R menee 10%. Treprocts cpepnss (C). Lper B orpaxen-
HOM CBeTe Cephli, HEeCKOJIbKO CReTyiee Kaapuuta. B kocom cpere
3eJIeHbIH, JKeTOBATHI, BORAHO-poapaunmifl, ro Gyporo. Topourok
Geawlit. Lper BHYTPEHHUX peduekcos saremusier SIBJICHHE 108 -
PH3AIHH B CKPEUIEHHBIX HHKOJSX, HNO; - crawosmics simuateim
OT pacrsopenuss. HCl — paer tor e sdpdexr. KOH — puispasier-
5 CTPYKTypa Tpassenns. FeCl,, HgCl,, KCN — orpunarensisr.

93. INupporun Fe, Sast Pacnpoctpanennmg,

Fexcaronanbuas, R 389%; ABYOTPAWKEHME SICHO PABAUUEMOE.
Liser kpemoBwbiit. Tsepnocts cpeqysg (D—). Cuipnro AHU3OTPO-
nes. HNO; — meienno ORpAllMBaeTcs B CBETVIOKOPHUHCBDIf LBET;
Dapsr patot noryckuenue. HCl — PaCTBOp HHOrAA KeJITeer, Ho MU-
Hepan e usMensetcs. KCN u FeCly — orpuuarensun, KOH -.-
A4CT IOTYCKHeHHEe PaJyKHBIX 1peToB, HgCly — orpunarensna.
Oruerauso maruuren. Hupporun ssngercs HeYCTOHYHBLIM  Cyib-
¢dunom: on Pasnaraercs U NEPEXONUT WH BO BTOPHUHKIA THpHT,
OTTHYAIONIHMHCS NOPHUCTBIM CTPOCHHeM, niid, yanie, B MapKasnr.

94. Mnartuna Pt, Penxas.

BuIbHas, Hnorna marmnrua. Hsorponia, Cunbrsit Greck BCoes-
CTBHE OUEHDL BHICOKOrO NMOKasaTes orpaxenns. HNO,;, HCI, KCN,
FeCl;, KOH — OTpruaTeabHel. Lapckas mogka — MeIJIeHHO BhI-
SIBJIFETCST eTpykTypa. CrO;z + H(CJ KOHUEHTPUPOBAHHAS  BbI4B-

_J1Aeres crpykrypa. Ilaatuua, Conepxamas Fe u Pd, tpasurcs ser-
J€, "em ¢ npumechlo Hpuaus. Megucrag IaTHRA TPABUTCH pas-
GaBnenHol uapCcKol BOIKOH.
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95. Monesoii wnar. Becbma paclpoCTpaHeHHBIH.

MoHoKnuHHas B TpukAHHEAA. R Menee 109, Temuocepniit nser.
Boicokass TBepRocth. SlBJenue AHU3OTPOIIHK He Halagaercs.
JBoiiHuKH, THNHUHbIE NS NAATHOKJIA30B, B OTPaXXEHHOM CBeTe
Hesamernrl. Tpassenne Mano usyueno. OCHOBHBlE mIArHOKIASH
Tpassitcs HF u HCI.

96. Moaubasur 8Ag.,S . SbyS;. Peaxui.

Monoknuanas. R 299%. Liser CepoBaTO-GeJIbifl, CpaBHHTENLHO
€ FaJIeHNTOM 4yTh 3eneHoBaThid. TBepOCTb HIKe cpepmei (C—).
Cnabo annsorponen. ITopook TeMubiil PYGHHOBO-KpacHbIfi; ecaH
YACTHURL €ro KPYMHbIE, TO KaMXETCsl YepHBIM. Buytpennue pediiek-
Cbl Kpachele; He Bcerja suaumbl. HNO; — napel paror NOTYCKHe-
Hue. HCl — otpunarensna. KCN — 6eicTpO uepHeer, FeCly; — paer
panyxHoe nortyckHenue. KOH — naer Meniennoe panyxHoe mo-
TYCKHEHME; HA HEKOTOPhIX o06pasuax OTPHMUATEbHA. HgCly —
6ricTpo yepneer. C BOBTOBOI AYroi ~— CBETOBOE TpaBsJeHHe.

97. NMoaupumur Ni;S,. Penxuii.

Ky6uueckas. Berpeuaercss B Crtomsbix 3EPHHCTHIX Maccax H
Kpucramnax. Xapakrepus! msofinuku. R 45%. Liper JIATYHHO-3KeJT
Thl (GeJnblfi C KpeMOBHIM MJH KpacHoBaTLIM oOTTenkoM). Tgep-
Roctb Bricokas (F). Msorponubiii. HNO; — Metennoe  Bekuma-
HAe W OKpamMBanue B papyxubii user. HCl — kangs senenecer.
KOH, FeCl;, HgCl,, KCN — OTPULIATEJIBHHI,

98. NMpycrur 3Ag,S . As,Ss. Penguit.

T'ekcaronanbHas. R 279%: ABYOTpaXkeHHe §CHO {pasaHuUKHMOe.
User ronyGosato-Genmii (cpasunTenbho © ranenntom). Teepnocts
nnskas (B). Lser mopomka u Bayrpenuue pediiekcer py6unoBO-
Kpacuere. CusibHO aHM30TPOMNEH. HNOs —napur naor noryckue-
uue. HCl — orpuyareabua. KCN — ObLICTPO OKpalllusaercs: B uep-
et ner. FeClh — tyckneer. KOH — okpawmnBaercs s YepHbIf
user. HgCl; — okpamnsaercas B  uwepublit user. He oTJIH-
HHM OT fUPAprupuTa M0 UBETY M MO WCHBITAHHIO Tpaphenuem. He-
OGXONMO MHKPOXHMHUECKOE HCIIEITAHHE HA MbIUbSK, C BOJIBTO-
BOI JIyroit — CBETOBOE TpaBJleHHe.

99. Ilcunomenan-san nMn,0; . MnO; . mH,O0. PacnpocrpaHeHHblﬁ.

Munepan nepementoro cocrasa u PAasJIHIHOrO CTPOEHHSA ~— OT
KDHCTAJLTHIeCKOTO IICHJIOMe/IAHA  JI0 CAXKUCTOrO . paga. Yacro
KosoMopguast Tekcrypa. [lokasaTens oTpaxenus _cusiomMenana
R 30%; 20%, a Bama 10%. Liser cepoBato-Oesblii 1o ceporo.
Tsepnocts or BHICOKOH 10 HE3KOH. IlcHaoMesan H30TPOTIEH MM
4HU30TPOIIEH, a Bajl U30TPONeH. Byprie BHYTPeHHHe pediIeKCHl ¢
TPYAOM HaGMOAANOTCS ¢ Machsnnoh ummepcHell. MaccuBHble rpo3-
AeobpasHele WM TIOYKOBHAHbBE CTPYKTYPBI. [Monuposauune no-
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BEPXHOCTH OObLYHO HUMEIOT  KOHIEHTPHYECKYI0 [0KOCYATOCTS.
HNOs — pHorna oxpamuBaercsi B CBETJIOKOPHUHEBLIE LBET;, Maphl
JawT noryckaenne. HC1 — okpammuBaercs B KOpHUHEBBIH — uep-
HbIil 1BeTa; AedcTBHe HHTeHcnBHee, yeM oT HNOs. KCN — orpu-
nareger. FeCls, KOH, HgCly—orpunarensun. HyOp—CcHABHO
BCKUIIaeT 6e3 TpaBJIeHHUs.

100. Peanvrap AsS. Penxuii.

Monokannnas. R 20%. Iser ceporato-Geaslit. TepaocTs Hus-
kag (B). flcHo anu~oTpomen; MuHepasa mnpospaued, u GoJblias
4aCTh MajalolIero Ra HEro cBera mnoraowaercs. B kocom caete
kpacuoopanxkesnie pedaekcer. HNOs, HCI, KCN, FeCl; — orpu-
natesbubl. KOH — MrHoBeHHO OKpalllHBaeTcsi B UepHBIH IIBeT.
HgCly; — orpunarensna. Ilapckast rogka — Bckunaer, Gypeer.

101. Popoxposur MnCO;. Pacopocrpauedsbiii.

R menee 10%. Iser cepuifi. TBepmocts cpemusia (C). IMopo-
oK Oenbiii. B KocoM cBete posoBbie Hau Gypuie pediekcer. Slcho
anusorporel. Tpasurcsi Kucaoramu. Kpome ponoxposuta, noBoJb-
HO OCBIUHLI B MECTOPOXJCHHSIX MapraHua manrasokajsuur (Ca,
Mn) COs u onuronur (Mn, Fe) CO;. CeoiicTBa ux noj MHKpOCKO-
[IOM B OTPAXKEHHOM CBeTe OJIM3KH C POLOXPO3UTOM.

102. Pytua TiO: Pacnpocrpadensbii.

Terparonajbnasi. Popma 3epeH 3BreipajbHasi, OpH3IMaTHyue-
ckas. YacTel KoJieHd4aThble ABOHHHKH. [lopoliok 6GecuserHbii.
R 20%. Llser cepo-Gennili, cpeT/iee KaccuTeputa H Casepura.
Teepnoctb Bricokast (G). Ilonupyercst xopowo. B kocom csere
OpaHXKeBblil WIH KpPacHBIH. B rnossipusoBaHHOM cBeTe Xkejrtole, Gy-
pble HJIM KpacHOBaTble BHYTPEHHHe pedJieKChl, 3aTEMHSIOIHE SIB-
JieHHe aHu30Tponuu. TpaBjeHHe — BCe DECAKTHBH He NEHCTBYIOT.

103. Caddaopur—pammenncéeprur CoAs: — NiAs,. Penkuii.

Pom6nueckasi. R 57%; nByorpaxenue Huskoe. [Iger Gesblii.
Teepnocts Boine cpenneit (E). SIBnenue anusorponmnu mpu ckpe-
IIEHHBIX MHKOJAX BBIpaXKeHo oueHp xopowo. HNO; — Bckunaer,
OKpaluuBaercsi B TEMHBIH IBET M BhiABJAfercst crpyktypa. HCl u
KCN — orpuuarenpunl.  FeCl; — oxpaninaerca B KOpHUHeBBIH
user. KOH — orpunareasna. HgCl, — orpuuatenbna, uHoraa
MeMUIEHHO OKpaIlMBaeTcss B KopidHeBbH uBer. Kounenrpuposa-
uast HNO; B teuende 3—15 cex. BHIABASET ABOHHHUKHA WAH 30HAJb-
10e CTpPOeHHe.

104. Cepa S. OGbluna.

Pom6uueckas. R 15—10%. Llser cepwii. Treppocts HU3KAsA.
3aMmeTHblfl aHu3oTponH3M. JIByoTpameHHe CHJbHOe. BHyTpeHiHue
peduiekcer xenthle Hin GecuserHble. Berpeuaerca B 3ome oKucie-
HHSl CYJIbQUAHBIX MECTOPOXKIAEHHH, B CHINMyYKaX KOJYeLaHHBIX
PYA ¥ B OCaAOYHBIX MECTOPOMKIEHHSX. ‘
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105. Cepedpo Ag. Penkoe. )

KyGuueckasi. R 95%. LlBer cpaBHUTEJbHO C TraJleHUTOM Kpe-
Mopo-6enbiil. CuJbHBIE OJiecK, TaK KaK II0KA3aTeJb OTPaAXKEHHUSA
ouenb BbicoKHil. TBeppocts nuskasg (B); xopomo pexercs. Hso-
tpomno. HNO; — Bckunaer u ogpammusaercs B cepwifi user. HCI
B mapax Tyckxeer; opeod He cMbiBaercd. KCN -— nekoropble 06-
pasilbl TYCKHEIOT B CepHIi-KOPHYHEBLIH . 11BeTa, Jpyrue OTPHIATeNb-
ubl. FeCls — MTHOBenwHo okpaliuBaercss B paayxHhnle usera. Ha
BO3yXe GBICTPO TYCKHEET.

106. Cupepur FeCO;. PacnpocrpaHeHHbIH.

Tpuronaneuast. R 9—69%; asyorpaxenne cunsnoe. Lser B or-
paXKEHHOM CBeTe Cepblff, HECKOJbKO CBeTsiee KBaplia M KaJjbluTa,
HO Temuee cdajepura H JUMOHHTA. B KOCOM cBere NpO3pauHo-
Geablil, KeAThi HAH KpacHesaThlilt or okucaos Fe. Tlopoinox Ge-
aniit. Toaupyercs xopomo. Teeproctb cpennss (C). B ckpemen-
HBIX HHKOJISIX M3MEHSETCsl OT CBETJIOCEPBIX JO TeMHOCEPHIX TOHOB
¢ BusBaenueM sepuucrocti. [Ipu neiicreun HNO; ot pacTsopenud
OyYaETCsl LIEPOXOBATasi MOBEPXHOCTb M BBISBJAAIOTCH OTHE]b-
Hble PA3/JHYHO [POTPABJEHHBE 3epHa, OOHAPYXHUBaeTCs Craid-
nocts. HCl — naer B o6uwem 1ot ke adgdekr, uro 1 HNOs, HO BLI-
3bIBA@T MHOL[A, Illepejl BhichixaHnueM Kamid, sckunanue. FeCls,
KOH — cna6o suictynaer crpykrypa. HgCl,, KCN — orpuna-
TeJbHBI, HHOTJA JHIUb C1a60 BHICTYIIAeT CTPYKTYpa '.

107. Cuabsannr (Ag, Au)Te; Ouenp peaxui.

MounoxkJjinnHasi. Berpeyaercss B BHAe OJMHOUHBIX KPHCTAJIOB
v mEeHApuTOB. XapakrepHbl ABOHHHKHM. R 47%; aByoTpakenue
cunbHoe. llper xpemoso-Genwlil. Teepmocts Huskas (1,6—2).
CHJIBHO aHU30TPOIEH; NPU CKPEIleHHBIX HUKOJSX LBETa MEHSIOT-
ci oT Kopuunesoro g0 posopo-Gejqoro. HNOjz — MeNIeHHO BCKH-
TaeT, MOBEPXHOCTh OKpallWBaercss B pajnyxuwlii mser. Llapckas
poaka — Bckunaer. KCN, HCI, KOH, FeCl;, HgCl; — orpuna-
TeJIbHBL.

108. Cropoaut FeAsQ, . 2H.0. Penkuii.

PomOuueckasi. Berpeuaercss B 30He OKHCJEHHsI B BUJie KOPOUeK
WIH MeJKHX Kpuctasnos. Yacto xonnomopousii. R 8—7%; napy-

! UyeTwifi CHAGPHT B [PHPOLE BCTpewaeTcsl Pelxo; o6HYHO B HEM conep-
xatca n3oMop¢Hble npuMecH. Pasnnuaior:

Bpeitnepur (Mg, Fe) CO; . . . . 10 30% FeCO,
Meautur (Mg, Fe) CO; . . . . . 30—50% FeCO4
Mucromeant (Fe, Mg) CO;* . . . 50—709% FeCOq
Cuneporneaut (Fe, Mg) COy. . . 70—-95% FeCO,

MugeparpaduyecknM nyTeM STH PAasHOBMAHOCTH ONPEfENeHbl- (HTh He MOryT.
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orpaxenue ciaGoe. IlBer cephlii, cBeT/iee HEPYIHbIX MHHEPAJIOB.
Teeproctb cpennss (3,5—4). B KocoMm csere CBETJO3eJEHbIE HIH
OypoBaTO-Ke/Thifl; BHYTpeHHHE pedJieKCh, 3aTeMHSIONIMe sBJe-
nue anusotponuu. HNOs — craHoBuTCA Cjerka siMuaThiM OT CJa-
6oro pacrsopenns.. HCl — saMuatocTs OT pacTBOpPeHHst H CTPYKTY-
pa. KOH — naser okucu xenesa Bciencrsue pasnoxenusi. FeCls,
KCN, HgCl; — otpHuaTeabHsl.

109. Ckytrepyaur CoAs;. Penxuii.

Ky6Guueckasa. R 60%-. LiBer Geaplil ¢ KPEMOBBIM  OTTEHKOM.
Teeprocts Bhicokas (F). Hsorpomen. HNO; — TpaButcs oueHb
memsenHo wian orpunareabHa. HCl, KCN, FeCl;, HgCl; — orpu-
I1aTeJIbHHL.

Ha6monaercs B Bue KyOHueCKHX, MOXOKHX Ha IHPUT KpPH-
ctanaoB. MHOrga KpHCTaMIbl HMEIOT 30HAJILHOE CTPOEeHHe.

110. Cmiopa. BecbMma pacnpocrpaHeHHas.

Monokaunnas. R menee 10%. Llser temuocepslii, TeMHee KBap-
na. Teeppocts Huskaa (B). ITosupyercss HeZOCTATOYHO XOPOLIO.
3amernas cnafiHocte. C MacasiHOH HMMepcueidl cBemsble (repJa-
MyTpOBble) pedieKchl. $IBleHHe AHH3OTPONMUH He3aMeTHO. TpaB-
Jmepe He U3yueHo. Boratele Fe catonnl xuMuuecku He CTOHKH.

111. Cmutconur. ZnCO;. PacnpocTpaHeHHBIH.

Tpuronaabnas. R 9—3%; aByorpaxenue BbicoKoe. LIBer cepblii,
HO HECKOJIbKO CBeT/1ee Ka/bUHTa W LPYrHX HEPYAHBIX MHHEpPAaJOB.
IMonupyerca xopowo. TBepAOCTb CpefHsiA MJIH BhILUE Cpek-
Heil; YepTUTCA CTaJbHOU HIVIOH C TPyAoM. B CKpelleHHBIX HHKO-
JSX LBET NOJHPOBAHHOH NOBEPXHOCTH H3MEHSIeTCA OT CBeTJIoce-
PLIX JI0 TEMHOCEPHIX TOHOB, C BBHISIBJEHHEM MEJKHX IIOJHIOHAJb-
HBIX 3epeH. B Kocom cBere BoAstHO-pO3pauHblil, MYTHHI, HHOrJA
co cnabbIMM OTTeHKaMH Oyporo, CHHeBATOro, 3eJeHOBATOrO IBe-
t0B. [lopowok Gecuperunlii. HNOj; — mMunepan pacrBopsietcss ¢
MeJIeHHBIM BCKHIIAHHEM, NMPHYEM BHISABJISETCH CTPYKTYypa MeJKHX
TMOJUrOHAJbHBIX 3epeH WA  Koajaomopguoro Buua. HCl — tor
xe 3¢dekt, uto u npu HNO;. FeCl; ~— noBepXxHOCTb CTaHOBHTCS
wrepoxosatoil. KCN u KOH -— suisiBastercss crpykrypa. HgCly, —
OTpHIATEJbHA.

112, Cneppuaur PtAs,. Ouenb peikuii.

Ky6uueckas. R 56%. Ilger Genulfi. Tsepnocts Buicokas (F).
Hsorponen. HNQ;z;, HCI, KCN, FeCl;, KOH, HgCl; — orpuna-
TesbHEL 1lapckas BojAKa — cJlerka BCKHIAeT W MeCTaMM OKpallH-
BaeTCsl B CBETVIOKOPHMYHEBBIH LBeT. Berpeyaercs B BUAE HeOOJb-
HIMX M30METPHUHEIX KPHUCTAJJIOB.

113. Crannun CuyFeSnS,. Pacnpoctpanensniil.

Terparonasbuas. R 24%; nByorpaxenue cnaGoe. Ilser
CBETJIOKOPHYHEBATO-CEPbIH, MO CPaBHEHHIO C FAJIEHHTOM 3eJIeHOBa-
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Thifi oFTeHOK. Tpepnocte cpenusisi (D — ). Hexoropele pashoctd
c1abo0 aHH3OTPOMHBI; ApPYrde CHAbHO aHu3oTponHel. HNO; —
OKpalUMBAeTCsl B pafyKHbll 1BeT; napel gator norycksenne. HCI,
KCN, FeCl;, KOH, HgCly — orpuuarensnbl. OGbIYHO acCOUHHPY-
€T ¢ XaJIbKOMHPHTOM.

114. Credanur 5Ag:S . ShyS;. Penguii. .

PoMmGuueckas. Berpeyaercss B KpHCTasax H CIVIOLIHBIX Mac-
cax. R 28%; nByorpaxkenue craboe HA BO3jyxe, HO GoJjiee sCHOE
B MMMepcHoHHOM Macae. [IBer ceposaro-Gennifi. TBepaocts HH3-
kag (B). CuibHo anusorporneH. BuytpenHue pedJiekchl OTCYyTCTBY-
ior. HCl — napwe pator mnoryckHenne. KCN — okpampaercss B
TeMHoOCepblil BeT M BhIsBAsIOTCS napandHbl. FeCls — maer mo-
ryckienne. KOH — GricTpo  OKpalluBaeTcsi B YepPHBIA IBET.
HgCly — oxpaurusaercss B paayxusiii user. HNO; — oTpuuarens-
na. C BOJbTOBO Jyrofl -— CBETOBOE TPaBJICHHE,

115. Ctubuur (anrumonur) ShyS;. PacrnpocTpaBeHHblA. -

PomGuueckas. ®opMa npusmarnueckas. R 43—30%; asyor-
paxenne oueup cuibHoe. Llper Geanill, Teepmocts Huskas (B).
Cunbso anusorponed. C MacasHOH HMMepcueli HHOrAa yHaercs
IOAMeTHTh KpacHule BHyTpeHHHe peduaekcel. HNO; — okpaniu-
BAeTCs B pasjuyHbie paayxuble usera. HCl — mapel uHorna mawor
Jerkoe MOTyCKHeHue; O6bluHO peakuus orpuuatenbia. KCN — Bb-
S(BJISIFOTCS Hapafduel ¥ uHorxa cjerka tpasurcs. FeCls — orpuua-
teabH0. KOH — MrHoBeHHO NPOM3BOAUT KOPHUHEBOE IIOTYCKHe-
Hhe H JaeT KeATHH HaJjeT; 310 Haubosee xapakrepHas JAj1s cTHO-
uuta peakuus, HgCl, — orpunarensHa. TBepiaocTs H  LBET
MHUHEpaJa UHOTJA H3MEHSIOTCS BMeCTe ¢ OPUEHTHPOBKOH.

116. Cypbma Sb. Quenb peaxas.

Tekcaronaasnas. R 68%. Llser Gennifi. Tepaocts nuskas (B).
Cana6o aunsorporna. HNO; — 6bictpo uepreer. KCN — okpamin-
paercst B cBersokopuuneBblil uBer. FeCl; — okpawuBaerca B uep-
uptit user. HgCly — upunsupyer. HCl — orpunaresnsua, nuorna mo-
tyckHenue ot napos. KOH — orpunarenbna. CnalfiHOCTL MO pOM-
0031py; COLEPXKHUT TPEYroJbHbIE AMKH.

117. Chanepur (Zn, Fe)S. Becbma pacnpoctpaHeHHblil.

KyGunueckasi. Berpeuaercsl B 3epHUCTBIX arperarax, pexe B BH-
lle Xopoino ofpa3oBaHHbIX KpHcTaios. MHorga BMecte ¢ MHPUTOM
HJIM CaMOCTOSITENIbHO 06pasyer KoJuomopdubie Tererypsl. R 17%.
[iser cepuit. Tepmocts cpeausas (C +). Hsorponen. Muorue
o6pasupl UMelT BHYTPeHHHEe PedJIeKChl KeaTol, 6ypoli H KpacHo-
Gypoit okpacku, HekoToprle comepxar TpeyroJbHboie sSiMKH. [Topo-
IIOK OT Gesoro 0 KOPHYHEROro LiseTa. EC/H Npomopuus xemesa
3HAUHTENbHA, TO MOPOLIOK MOXET ObITh C MeTaJNIHIeCKHM OJIeCKOM.
HNO; — napu  paror noryckuenue. -HCI, KCN, FeCl;, KOH,
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HgCl; — orpunarenssnr, Llapckas so/lKa — BCKHIAET W OKpaiuH-
BaeTCsl B TEMHOKODHYHEBBIH LBeT; mapbl LAlOT [OTYCKHEHHE, Bbl-
SIBJISIETCST BHYTPEHHSISI CTPYKTypa (ABOHHHKH ¥ criaiiHocTh). Kpome
TOTO, BHYTPEHHSA CTPYKTypa xopoulO BBISIBJISETCS TpaBJECHUEM
KMnO, + H2SO4 B Teuenne 10—20 ¢ex. Cdanepur gacto comep-
AT MeJIKHe SMYJbCHEBHJHbIe BKAIOUEHHS XaJbKOIMHPpHUTA H pexe
OUPPOTHHA WKW CTaHHuHa. SIsisiercsl TJIAaBHBIM  COCTaBJISIIOIUM
MHHepaJsioM cyibuanbix nosumeranniiecknx (Pb, Zn, Ag) pya.
OO6bIuHO CO/IEPKHUT IpUMecH peakux /JAEMEHTOB: KaiMu:#d, repMma-
HUSI, HHAAS H rajus. B cyneprenunsix yC/I0BHAX chasepur OYeHb
JIETKO 3aMellaeTcs] KOBEJNJIUHOM, KOTOPblH Da3BUBAETCA B HEM B
BHJIE JKHJIOUEK, NeTeJIb H HelPABUALHEIX BbUICIEHHH.

118. Tennautur 3Cu,S . As,S;. Pacnpocrpanenublii.

Ky6uueckasi. R 299% . llper cepo-Ge/bli; B KOHTAKTE C rajleHu-
TOM TEHHAHTHT HMEeT OTUETJIHBBHIA 3¢JIEHOBATHil OTTEHOK. Tmep-
nocth cpennsst (D). Hekoropole 06pasiibl aI0T KPACHOBATO-KOPUU-
HEBBIf [OPOIIOK, ApyrHe — YepHbii METAJIHYECKHA  MOPOLIOK.
Hsorponen. HNO; — napet mawor noryckuenue. HCl — orpuna-
renbHa. KCN — o6bluHo oTpuunaTennyd, HHOIAA OKpaLIMBaeTcs B
CBeTJIOKOquHean?’I UBeT ¥ Ha HEKOTOPbIX 06p33HaX BBISIBJIACT 1a-
panunsl. FeCls, KOH, HgCl, — orpunareasusl. [lapckas ponka —-
TyckHeer, upusupyer. KzFe(CN)g Temi€er (B OTIHUHE OT TETPAdA-
pura).

119. Tenopur CuO. Peaxuii.

MoHoKNHHHASL WM TPUKAHHHAsA. POPMa 3epeH HenpaBHJbHAf,
yacto KosuoMopdubiit. R 20%; asyoTpaxeune ciaboe. Llser ce-
pO-Gesibiil ¢ KOPUUHEBATHIM OTTeHKoM. 1Bepioctb cpepnas (E—).
[onupyercst xopomto. [Mopomok uepnblil. CHIBHO aHH3OTPOMEH.
HNO; — or napos TeMHeeT, Gypeer, HEKOTOpbIC MeCTa He TPaBAT-
cs1. HCl — temueer, OypeeT HeOAHHAKOBO B PA3MHUHBIX MECTAX; OT
MapoB TeMHEET, Kauisi Kucaothl cragoBuTes sesnenoli. KCN, HgCly
u KOH — ne neifctayior. FeCl; — unoraa cna6o Gypeer. Llapckas
BOIKa — TaKoe Xe jAelictue, kax u of HCL

120. Terpagumur Bi,Te:S. Penkuii.

Iekcaronanbuasn. Berpeuaercst B CIVIOWHBIX JIHCTOBATBIX Mac-
cax M Ta6JMTYATHIX HIM poMOMueckuy Kpucrainax. R 48%. Llper
GeJbliil ¢ KpeMOBBIM oTTeHkOM. TpepfoCThb nuskas (B). Cnabo
wHpRmpren. TNQ; — RATAET, UAPABABATILH B ROpEImHLDHH
user. HCl — mMensienno okpamrupaercsl B CBETJIOKODHUHEBBIA IBET,
HEKOTOpBIE YUacTKH He Tpassartcst. FeCls — cTaHOBHTCA pajlyXKHBIM.
KCN, KOH, HgCl; — otpuuartennusi.

121. Terpasppur 3CusS . Sb,S;. PacnpocTpanennsiii.

Ky6uueckas. R 29%. Llser ceposaTO-Gesiblil. TBepAoCTs Ccpel-
tsas (D). Ogun o6pasiel 1a0T KpacHOBATO-KOPHUHEBBIH MOPOUIOK,
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Apyrue -— uepHblii MeTaaaMyecKuil nopowok. HMsorponen. HNOs —
Hapbl OOBIUHO JAIOT TOTYCKHEHHE; HEKOTOphle o6pasubl PamLyKHo
TYCKHEIOT NpH JeHcTBHH peakTua Gosee opmoit mumyTel. HCI
KCN, FeCls, KOH, HgCly—otpuuatesbnst. C napckoit BOAKOH c1a-
6o sekunaer. KOH (maceiennbiit pactsop) + KMnO, (Hacoiilien-
ubifi pactsop) + HyOp (30%) - BHsBAAIETCH cTpyKTYypd (B OTJIH-
Yue OT TeHHAHTHUTA).

122, Turanut CaTiSiO;s. Peaxuii.

Moxoxkannnast. R menee 10%. LiBer cepolil, HeCKOJILKO CBET/IEE
HepyAHLIX MHUHepaJoB. B KOCOM cBeTe KeJiThle WJIH 3¢j1€HOBATHIE
BHyTpenune peduexcel. TBeprocTh Bohicokast (5—5,5). Ilopouwox
Gesbiii. B CKpellleHHEIX HHKOJIIX MHOCJL& IIposipjsiercsi fABJCHHE
aHusorponud. Bce oGbluHbIe CPEACTBA TPABJIEHHA He LEHACTBYIOT.

123, Tpounut FeS. Ouenp peaxui.

[ekcaronanbnas. Berpeuaercs B MeTeopuTax B (popMe XKejBa-
KOB, 3epeH U Hempasuibnhix BhiAeneHui. A. I'. BerextuH ycTaHo-
BHJI TPOMWJIUT B MepHIOTHTaxX. B OTpaxKeHHOM cBere ouyeHb CXOJEH
¢ nupporuHoM. R 38%. LIBcT KpemoBO-po30BHi. TBEPROCTL
cpenusist (4). CuibHo anusorporned. Ilo ykasaumio GoJfbUIMHCTBA
astopos, Hemaruuten. HNO; u HCI — Bckunaer c pplI€/I€HHEM
H,S. KOH — memnesno suisbiBaer mpmsammio. FeCls, KCN,
HgCl, — orpunarenssbl. B omiduMe OoT muppoTnHa uMEET Goiee
KpeMoBhbiii uBeT ¥ aktusHo pearupyer ¢ HNOs n HCL

124. TypbuT — MeXaHH4YecKasi CMeCb THAPOOKHCIOB Mejac3a.
PacnpocTpaHeHHbIH.

Typbur npencrasasier cofOH MeXaHHYECKYIO CMeCh rHApPOreTH-
T4 W THIPOreMaTHTa, HAXOAALIMXCA B TECHbIX [popdCTaHHsX.
BerpeuaeTcss B NMJIOTHO3EPHHUCTHIX MJIM OXPHCTHIX MaccaX: HHOTLA
KOJLIOMOP(HBIA WK B Bije palHaJbHONYyuHCThIX cTsokefnid. Llser
cepo-Gesiniit. TBepaocts cpendsis uwam Bhicokas. [lopoumloK Kpac-
Hblli. TpaB/eHHe — BCce peaKTHBHl He HEHCTBYIOT.

125. Ymaurur Cu;sSes. Ouenb penkuil.

R 18—16%; nByorpamende caaGoe. Llser mypryphblid, IOXO-
Kui Ha noTyckuepulnit Gopuut. Teepaocts Huskas (B). CHIBHO
AHU30TPOMNEH; IBET B AHACOHAJIbHOM IOJOXKEHKH OTHEHHO-OpaHkKe-
Boifi. HNO; — mapel naroot MOTyCKHEHHE, MOBEPXHOCTh CTAHOBUTCA
cuneh. NICY — nosepxnocts oneeT. KEN — naer neonoOponnoe
MOTYCKHEHHE M BHIABJIsieT 3epHHCTYIO cTpyKTypy. FeCls # HgCl, —
nosepxHocth cuHeer. KOH — oTpuuartesbsa. Accoufpyer ¢
KJIOKMaHHTOM H KJIayCTaJLTHTOM.

126. Ypauuuur UO;. Ouens peaxuil.

Ky6uueckasi. Berpeuaercst B KyOHuecKux KpucraanaX HIH B
BUJie 3epHUCTHIX arperatos. KoJsiomopdHble passHocTH Ha3bBAOT
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VPaHOBOH CMOJIKO#, a CaXHCTble — ypaHOBOH uepHblo. B nosepx-
HOCTHBIX YCJIOBHSIX BOKDYT YPaHMHHTa 0BpasyloTCs HaJeThl Kell-
TOTO WJIM OPaHKEBO-KPACHOTO ILBEeTa, KOTOpble XOPOLIO 3aMeTHH
TNI0JL MUKPOCKOIIOM B KOCOM CBeTe. DTH peaKUUOHHbE KaeMKH JJs
YPAHHHHTA SBJSIOTCS XOPOIIHM JMarHOCTUYECKHM IIPU3HAKOM.
R 14%. Liser cephiii ¢ JlerkuM KOPHYHEBHIM OTTEHKOM. TBepAOCTb
Bricokast (G), HO u3MenunBasi. Mspeaxa 3aMersbl ciaGble TeMHO-
KOpHuHeBble BHYTpeHHHe pedaekce. Hsorpomen. FeCl; — naer
MellIeHHOe MOTyCKHeHHe B TeMHOKopuuyHesbldl nser. HNO,, HCI,
uapckast Bonka, KCN, HgCly; — orpunarenbub. Ypanunur o6aa-
JaeT PajiHOaKTHBHOCTDIO H MOITOMY AaeT OTNEYATOK Ha (oTomia-
CTHHKE, YTO OTJIHYAET €r0 OT BEChbMa CXOHOrO C HHM MOJL MHKpO-
CKOIIOM XPOMILMHHENHAA.
127. ®amatunur 3CusS . Sh,S;. Ouenn penkuii.

Pom6uyeckas. Ilpusmatnueckas cnaiinocts. R 25%. Liser po-
30BaTO-Gesbil, cBetsiee GOPHHUTA, NMOXOXKHH Ha PO3OBLIE 3HADPTHT.
Teepnocts cpennsist (D). Cuiibno anusorponen. HNO; — okpatun-
BA€TCsl HEONHOPOJIHO B PaNyKHHIfl LBET; Mapbl AAIOT NOTYCKHEHHE.
HCl — orpunarensna. KCN — oKpaimuupaercsi HEONHOPOAHO B

TEMHBI 1IBET; peakius Me[JeHHee, yem y sHapruta. FeCls, KOH,

HgCl, — orpunarensunl. Ilapckas Bomka — cnaboe Bckunanue,
6yphiii Hadger, :
128, depbepur FeWO,. Penxuii.

Monoraunnas. R 17%. Lser cepnii, nomnoGubiit cdasepury.
Tseparocts shime cpenneit (E). Caa6o amusorponen. IMopomok
TEMHBIH, 1104TH MeTasnueckuit. CraGo marnuted. Bce peakTuBhi
erpunarebusl. ITogo6en BoMbGPaMHTy, OT KOTOPOro OTJIHYAETCS
OTPULATEJbHOM peakuyeil Ha MapraHel, BLIIOJHSEMOH MHKPOXH-
MHUYECKHM METOIOM. ' '

129. ®awopur CaFa Pacnpocrpanesssiil.

Ky6nueckas. R 3%. Llser TeMHOcepoiil, Temnee kBapua. Tsep-
Aocts Hu3kast. [Monupyercst xopomwo. Maorporen. CuibHble BHYT-
pennue peduiekcnl. TpaBieHHe He H3yyeHo,

130. ®pankannur (Fe, Zn, Mn)O . (Fe, Mn);03. Ouenn peaxuit.

Ky6uueckasa. R 16%. Liser cepbii, cxoaHblil ¢ BETOM Marue-
THTa; I'yCTOKpacHble BHyTpeHHUe peduiekchl. [lpu mapananum mo-
JIy4aeTCsi TeMHOKODHUHEBbIH MOpOWOK, [TopollIOK WHOTAAa MAarHu-
Ten. Msorponen. Teepnocts Bhicokas (F +). HNO; — orpuua-
TeabHa. HCl — o6biuRO OTpHIATeNbHA, HO Maphl ee HAI0T MHOrAA
norycknesue; pacrsop xenreer. KCN, FeCl;, KOH, HgCl, — or-
punaTtesabHbl. PacTBop napckofi BOKY xesTeer,

131. Ppeiibeprur 3(Cu, Ag),S . ShyS;. Ouenn pemkuii.

KyGuueckas. R 32%. User cepo-Genmii. I{per nopomka xpac-
HbIll 10 uepHoro. BuyTpennue peduiekchl KpacHble, BHIHLI He BCer-
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na- Teeppocts cpeansisi (D). HWsorponmen. HNOz—wmengenuo
okpamusaercsi B Kopuutesnlii user. HCl 1 KCN — orpunaresnpHsI.
FeCl; — unorna tyckueer, wupusupyer. KOH — otpunarenssa.
HgCl; — ocraBisier MATHHCTHI OCAllOK; 4allle OTPHLATENIbHA.

132. Xaavko3un CusS. BecbMa pacnpocTpaHeHnsil,

Ky6uueckast u pombuueckasi. R 29; 22% (usmenums). Liser
Gesblil (IS YHCTOrO XasibKo3uHa), roJyGoBaTo-Oesblit (HpI/ICYT:
CTBHE B BH/E TBEPAOr0 pacTBOpa KOBELJIHLA) H PO30BATO-CEPLIH
(npucyTcTBHie B BHJAE TBEpAOro PAaCTBOpa 60pHI/IIa). TeepaocTe
uuskas (B). unoreHHbldi XaabpKO3uH, COAepKalluid He GoJjiee 08%
pACTBOPEHHOTO KoBeJinHa, uzorporneH. OueHb MeJKO3EPHHUCTHIH CY-
nepressbifi XaJbKO3uH TakXKe, OUEBHAHO, u30TpomneH. B Gosbiuus-
CTBE CJYUA€B U THIOTEHHBIH M CyNepreHHbH XaJbKO3HH ci1abo aHu-
sorporteni. HNOjz — cusbHO BCKUIIAeT; MHHEpas OKpaluupaeTcs B
CHHHIl UBET; B HEKOTOPHIX H30TPOMHBIX PA3HOCTAX BbIsIB/IAETCS
OKTa3[pUuecKas CIlaiiHoCTh TPABJEHUS, HO OUEHb MEJIKO3epHHCThIH
CyMepreHHbil XaJbKo3HH TaKol cnafiHoctd He BbisiBaser. HCl —
OTpUIATe]bHA, HEKOTOphle pasHocTd ciaGo Tyckneior. KCN —
OLICTPO OKPALINBAETCS B 4ePHbIil UBET; CHAuala BbIAB/seTCs CHaf-
HOCTD, HO €CJIH OCTABUTH KaILTIo Ha Gosiee MPOJOMKHTENbHBIH CPOK,
ocTaercs LIEpOXoBaTasi u3beldeHHas nosepxnocTb. FeCl; — oxpa-
IUMBAETCs! B CHHHI I[BeT; HA HEKOTOPBIX H30TPONHLIX 00pasuax Bhl-
sBagercs oktasapuueckas cnafiHocts. KOH — otpuuarensra.
HgCly; — naer serkoe NnoTycKHeHHe. )

Ha ocHOBe peHTreHoMeTpHYECKHX HCc/eAoBaHui broprepa Bbr-
JeJSIOT ellle Tak Ha3biBaeMblit gureHHT CugSs, KOTOPHH BHITISAUT
TaK Xe, Kak rojy6oil xanbpkosuH, # ob6aasaer H30TponHocTbio. u-
reHdt 6uu1 nosyuen uckyccrsenHo nmpod. 1. Il I'puropnesbim.

133. Xanvxonupur CuFeS,. Becbma pacnpocTpaHenubiil,

Terparonanbnas. Berpeuaercss B BHE HENPABHILHBIX BhigeJe-
HHH, MeTeJIb, XKIIOK H B CIVIOLIHBIX Maccax; KPUCTAJMILl peaku. HMs-
BECTHBI CJIYUau KOJMJIOMOpP(HOH TeKeTyphl xajabkomupura. R 47%“.
Uper JaTyHHO-3KEJNThIH, B KOHTAaKTe C 30JI0TOM 3aMeTeH cJaabbii
sesieHoBaThil OTTeHOK., TBepnoctb cpenusiss (C). DBoabvmuuctso
06pasuoB ¢J1aGo, HO SIBHO AHH3OTPONHO, JHIIb HeGonblIas HX
yacTh, NoBUAHMOMY, uzoTponHa. HNOs—naphl JalT NOTycKHelHe,
A0 HekoTophix pasunocreil orpunarensua. HCI, KCN, FeCl;, KOH,
HgCl, — orpunarenphnl. [Tapsl uapckoii BOAKH AAIOT HEOAHOPOA-
HOE NOTYCKHERHE H BBIABASAIOT 3EPHECTYIO CTPYKTYPY; IIONIAND,
TIOKpHITasl Kallielf, 0ObYHO MeJJEHHO OKPAIUHBAETCsT B KOpHUHe-
BLIM LBET, HO HEKOTOpLle YUACTKH OCTAIOTCA IOUTH HE3ATPOHYTHI-
mu. HyO (30%) + NH,OH — BrisiBasiercs crpykrypa. Ilox neit-
cTBHeM HachieHHoro pacrsopa AgNO; rtemueer (ornuuue OT
sosora). HNOs (ronuenrpuposannasn) + KCIOs (kpucraninye-
CKasi) — BBIABASETCS CTPYKTypa. Jlerko uapanaercs Hrjiofl, 410
OTJIMYUAET €ro OT NHpHTA., XaJbKOIHUPUT — BaXKHEHIIHH Mennco-
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IlepXKalui MUHEpaJl, BCTPEUAIOIIHHCA B MECTOPOKIACHUSIX PasJiny-
HOro rexesuca. XapakTepeH IapareHesdc XaJbKOMUPHTA C MHPH-
TOM, UPPOTHUHOM, C(asepHTOM, GOPHUTOM H JIP.

134. Xaoantur NiAs,. Penkuii.

KyGuueckasi. ®opma 3epeH H30METpPHUeCKasi, HHOrjfa aHre-
apanbHast. R 56% . ger Genniit. Teepiiocts phitie cpeanefi (E +).
[oaupyerca focratouso xopowo (ayume nuputa). Hsorpomen.
HNO; — unorna BCKHIaeT, MeJieHHO O6ypeer, BhIAB/IAETCA 30-
HasbHaa crpykrypa. HCl, KCN, HgCl, 1 KOH — orpunarenbusr.
FeCls — cna6o Oypeer, BoifBasiercs crpyktypa. HoO, — Gypeer,
TEMHEEeT, BLIABJIAECTCA 30HaJNbHAasl crpykrypa. lLlapckasi sojaka ——
BCKHITAET. ‘

135. Xpusokoasaa CuSiOs. 2H,0. Pejkas.

Berpeuaercs B Buzle HAJIETOB H IVIOTHBIX MAacC B 30HE OKHCJE-
Hust. Amopduniit Munepan. R menee 10%. Ilser cepuiii ¢ eqe 3a-
MEeTHBLIM KPEMOBBIM OTTEHKOM. B Kocom cBere cBernosenenasi wiu
rosy6as. Ilopomox ceetsorony6oit uiu Gecrernblit. TBepaoCTb OT
HU3KOH Jo cpeaneds (2—4). HMsorpomna. HNOs u HCI — BBI-
sIBJIsIeTCsl KoJtoMopgHoe ctpoenne. FeCls pefictByer He wceraa.
HgCl,, KOH 1 KCN — oTpHIaTenbHel.

136. Xpomur (xpommnuneaun) (Fe, Mg) (Al, Cr),0..
Becbma pacnpocTpanensbi.

Ky6uueckas. Msomerpuuen. Hauomopden, uHOrZa KCEHOMOP-
den. R 14%. Iser ceprrii, TeMiee MarHetuTa ¥ HiabMenura. TBep-
moctb BeicoKas (G +; 6—7,5 mo Moocy). IMoaupyercst naoxo, ya-
cro amuatoiil. Msorponen. Hemarunren. MeramopdusosanHbli
XpOMHT 00J1a1aCT MAarHUTHBIMU cBoficTBaMu. Buyrpennue peduiek-
Cbl KenTo-Oypble MIH KpacHble; BHANMBI He BCeraa. [lopouiok
CBETJIOKOpHUHEBHI. JlnarHoCTHUeCKoe TpaB/ieHHe -— BCE peakTH-
BbI oTpunatensuul. CrtonHoe tpasienue cmechio KClOg,+ HoSO,
NpH KunsiueHHH B TeueHue 30—60 MuH. BHIABJSET cnaﬁﬂ%cm.

137. Wepyccur PbCOs. PacnipoctpaneHHBIH

Pombuueckasn. ®opMa 3epeH KpuCTaJJHuecKasi, dalie Herpa-
BH/IbHAsl, B BHIAE XHJOK, KA€MOK W KOJJIOMOP(HBEIX CKOILIeHUH.
R 12—8%; aByoTpakenue cuibHoe. B OTpa>keHHOM cBeTe HMeET
CephIil LBET, 3aMeTHO CBeT/Iee KaJIbLHTA W JPYTHX HEPYIHBIX MH-
HepaaoB. B Kocom cmete Oenblii, GecuseTHblit, HHOTAA C KEITHIM
OTTEHKOM OT OKPAaLIYBAIOIHX OKHCJIOB emesa. [lopomok Gesnblii.
[Tonupyercs xopowo. Teeprocts cpennsis (C). B ckpelieHHbIX HA-
KOJIIX 3aMeTHO sABJeHHe aHu3otponud, HNO; — Bckunanue H mno-
TEMHEeHH¢ MUHEPaJa OT PacTBOPEHHS MOJTHPOBAHHOH MOBEPXHOCTH.
HCIl — Bckunanue, o6pasyercs GecuBeTHbi KPHCTAJIHUECKHH
ocanok PbCly (cmotpern, B kocom crere). FeCl; u KOH — Boi-
apasiercss  ctpykrypa. HgCls — cima6o  sricTymaer  cTpykTypa.
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H,SO, — naer Geasiit ocagox PbSO; (cMorperh B KocoMm cBete).
Ilepyccur B NMPHCYTCTBHM AHIVIC3HTA (M B OTJHUHE OT HEro) OT
Aeficteus xomoanoro pactsopa 1% CrO B TeuenHe oJHOH MHHYTHI
MIOKPEIBAETCSl SIPKOKENTBIM HAJ1ETOM XpOMaTa.

138. Unannppur (kuaunapur) 6PbS . Sb2Ss . 6SnS,. Ouenn peaxuit.

Terparonasbhas, R 409%. 1lser cepo-Geanidi. Toepaocts nmxke
cpenneii (C—). Cuapno anusorponen. HNO; — napel garor 1o-
TYCKHEHHE; MeJJIeHHO OKpalunBaercsi B panyxubifi uper. HCl —
Mmaphl A40T MOTYCKHEHHe, Noc/e ABYXMHHYTHOTO TPaBJEeHHs! clierka
okpamuusaercs. KCN — orpuuarened. FeCls — okpawupaerca B
cjerka KopuuHeBbit uper. KOH—oKpaluuBaercss B CBETJIOCEPbIH,
mectramu panyxubiii user. HgCly — orpunarennna. Llapckas Boa-
Ka -- Oypeer, HPH3UPYeT, OT IIapOB TYCKHeeT.

139. Uunkur ZnO. QueHb pelkuil.

lekcaroHanbnas. R 119%. LlBer cseriopososo-cepuiif. Trep-
jgocts cpennsit (D). Buyrpenuune peduiekcnl KejTble 10 KAPMHHO-
BO-KPACHBIX. SIBIeHHe aHU3OTPONHH HE3aMETHO — MeINalT  pe-
tdaexcel. TpaBienue He H3yueHO.

140. Weeant CaWO.. PacnpocrpaneHubifi.

Terparonanbuas. R 10%. LIBeT B oTpaxeHHOM CBeTe Cephli,
3HAYUTEIHLHO CBET/IeE HEPYAHbLIX MHHepasJoB (KBapla, KaJbLUTa
u 1p.). B Kocom cBere xenToBaThl MM GeCIBETHO-NPO3PAUHBIH.
Iopowox Genntii. Teeprocts Beimle cpepdeit (E); uepra nosyuaer-
csi ¢ GOJIBILIAM HAYKMMOM. B CKPELICHHBIX HHKOJSX SIBJCHHE MNOJIsi-
pH3aLHKM HE3AMETHO H3-3a BHYTPEHHHX pedaexcos. B uunde uuor-
na samerua cnaiinocts. HNO; neiicteyer caabo. FeCl;, KOH wu
KCN — orpuuatenbnbl. HCl — BusiRsiI0TCS ¢c1abple IUTPHXHM 1O
cnafiHoctTH.

141. Wimaantus CoAs: Pejxnil.

KyGuueckasi. R 56%. ®opma 3epen anreipajbhasi, WHOTAA C
30HaJMbLHBIM cTpocHueM. Llper Geabldl. TBeplOCTb BhILle cpepHed
(E +). INoaupyercsi HeCKoJAbKO Jydlle KoOAJbTHHA, MeHee siMua-
tast. Hsorponen. HNO; — Bckunaer 3HepruyHo, TeMHeer, MocaIe
cMbIBaHUS — cepbll, sonanbnast crpykrypa. HCl u KCN — orpu-
natensibl. FeCls — cranobutcst OJIeTHOKOPHUHEBLIM, BLISIBASETCS
CTPYKTYpa, urorga orpuuartensso. HgCl: — Mennenno Gypeer, cTH-
paercs. KOH — orpunareasia. HoOp — upusupyer, BhisiBaAsieTCS
sonanbnas crpykrypa. KMnO, + H,SO; — BusiBjisiercs  CTpyK-
Typa.

142, UltepuGeprur AgeS. Fe:Ss. Pepxui.

Pom6uueckasi. Kpucrannn tabnuryartble, O6HIUHO B Beepool-
pasubix arperatax. R 44—349%; HAByoTpaxeHHe CHJIbHOE. I1ser
KPEMOBEIfl C PO30BHIM oTTenkoM. TBepgocts Huskas (B). CunbHO
aunsotponen. HNO; — oxpamupaercss B cephif user. KOH —
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6nICTpO OKpammnBaeTcis B CBeTJOKopHuHeBHlH uBer. KCN, HCI,
FeCly, HgCl,; — oTtpunareibHbl.

143. Wtpomeitepur (Ag, Cu):S. Ouenb peakuil.
HMeer nBe MomuduKanun — KyGHUeCKYl0 H DPOMOHUECKYIO, C
TeMnepartypoil npespaluenns okoso 100°. Berpeuaerca s cmiom-
HBIX MaccaxX u kpucramiaax. R 27%; asyorpaxeHnue ouenn caaboe.
Upet cepoBaTo-6eniil ¢ GHOJCTOBO-PO30BHIM OTTEHKOM. TBepAOCTD
nuskaa (B). Cunpno anmzorponen. HNOj; — naer moryckuenue,
0T napos KopuuneBatbiii HajeT. KCN—OGbICTpo OKpaurnBaercsi B KO-
puunesnlii user. HCl (kouueHtpuposaHnasi) — cpasy TemHeer, OT
mapos — upuaupyromuii naser. FeCl; — upusupylowuil, jerko yna-
asmomuiics Hajner. HgCl: — okpaumsaercs pagyxno. KOH—ot-
punartenpia. C poAbTOBOU Nyrofi — ¢BeroBoe TPaBJIeHUE.

144. Anektpym Au, Ag. Penxwuii.

Ky6uueckas. ®opma 3epeH H30MeTpHYECKas WM HenpaBWib-
Has: XMHJAKY, AepAPHTRl U T. A. R 10 909% (usmenuus). IIser cBert-
noxentbtil. Teepaocts nuskas (B). CunbHei 6neck. Koskuit. ITo-
qmpyercst xopowo. Maorponen. HNO,; — ot napos Tyckheer, c1a6o
sekunaer. HCl — orpunarenbna. KCN — temseer, nocje CMbuIBa-
HUSl CTAHOBHTCSI SIMUATLIM, TEPSICT KeNTHIl OTTEHOK, 6maromaps
pacrBopenuio Au. FeCls — otpHiiatenbHo; uHorna 6ypeer, HPH3H-
pyer. HgCly — Gypeer, upusnpyer (no uepnoro). KOH — orpuna-
TeJAbHA.

145. Jnaprut 3Cu=S. As2Ss. PacnpocTpaneHHsiii.

PomGuueckasi. R 23%; asyorpaxenne ciaGoe. Lger y oguoft
Pa3sHOBUIHOCTH CBETJIOCEPhIf, ¥y Hpyroil po3oBaThiii; ofe pas3HO-
BHAHOCTH MOXHO HaljlolaTh B ONHOM H TOM e ofpasne. Tsep-
noctb cpepudas (D). CuabHo auusorpones. B macae uHorpa xpac-
nble peduekcol. HNOz; — naper pawor caaboe notyckuenue, yHOTAA
orpunateabia. HCl — orpunarensna. KCN — Tpasur B dyepHBIH
UBET B WHOIJA BHIABJgETCS napajnenbHas crpykrypa. FeCls u
KOH — orpunarensnel. HgCly — uuorma caerka oxpamupaercst.

146, dpurpun Co:As:0s.8H,0. Pepxuii.

Monoxk/iunnasa. Berpeuaercst B 3eMJMCTBIX CKOIUVIEHHSIX U B BHU-
e JIyYHCTO-JIMCTOBATRIX arperatos. R Menee 10%. Lset cepriit. Po-
30Bble BHYTPeHHHE pediieKchl. Teepnocts HH3Kas- [lopomok Gerbiiy
WM PO30BaTO-Oesblf. $SIBJIeHHE NOJIAPU3ATUA MACKHPYETCS LIBETOM
BHyTpennux peduexcos. HNOz n HCl—uwepoxosaras nosepxuocTb
or pacrsoperns. KOH — upusupyer, crupaercsa nauucro. FeCls,
KCN, HgCl; — otpuuaressHsl. o ‘

147, Sxo6cutr MnFe,0: Peakuil.

Ky6uyeckas. R 209% . CepoBaTo-6e/blil ¢ OTTEHKOM OJIHBKOBOTO.
Teeppocre Bbicokast (6). Msorponen. Kpacuule BHyTpenuune ped-
JIEKCbI H3peiKa Ha6JI}O,U,310TCﬂ B HMMEpPCHOHHOM MacJe npu CKpe-
LIeHHbIX HHKOJsiX. Bee oObluHbIE CcpepcTBa TpaB/JdeHHS He JeHCTBY-
1or. O6naiaeT MATHHTHOCTBIO. . Lo

R o

r'’JIABA Xv -

TEKCTYPbI U CTPYKTYPbBI PY [
1. BBEJEHHUE

OpHoit U3 BaKHEeHIUX 32744 IPH HCCACAOBAHHH PyH ABASET-
€51 3YYeHHe UX CTPOECHHS, T. €. BblsiCHEHHe UX TeKCTYPHBIX H CTPYK-
TypHBIX ocoGennocrell. D10 uMeer GOJbIUOE HAYUHOE W NpUKIAL-
HOe 3HauCHHe,

Ilpy m3yuenus TeKCTyp pyA BRIACHSITCS BO3PACTHLIE COOTHO-
LIenUs] MEX/y MUHEPATbHBIMA arperaTaMu, a [pH U3y4eHHH CTPYK-
TYp PYX BBISIBJSIETCS MOCJEA0BATENbHOCT OOPA3OBAHHA OTAE/b-
HBbIX MHHEDAJOB. 3HAHHE BO3PACTHBLIX COOTHOWIEHHH MHHEPAJOB H
MHHEpAJbHBIX arperatoB B pyAax IIOMOraeT BLISICHEHHIO TeHe3Hca -
MeCTOPOXKIEHHU,

Viayuenue TekCTyp ¥ CTPYKTYP pyd UMeer Takxke 6omblioe npu-
KAajsoe 3uauenue. Ilpu MexanuueckoM oOoralieHHH pya Heobxo-
JHMO 3HATh pasMepbl U (OpPMbl 3epeH, XapaKTep HX CpacTaHud,
BKJIIOUEHHS, CTeIeHb TPEUIHHOBATOCTH 3ePeH H JApYrne (Jaxrophl,
KOTOpbIE BEISICHSTIOTCSI TIPH MCCJAE0BAHHH TEKCTYP H CTPYKTYP PVA.
Usyuenue xapakrepa cpacranuil MuHepasioB TaKke HeOOXOIMMO
npu paspaborke Haunbosiee sePQPeKTHBHLIX METOOB TEXHOJOTHYe-
cKkoil nepepaGoTKu pyA.

3ajaua muneparpagpuu 3akmouaercs B pacuiddposke Habnio-
JlaeMbIX TEKCTYPHBIX H CTPYKTYPHBIX ()OPM, NO3HAHHH MX TEHETH-
YeCcKOH CYUIHOCTH, BBIACHeHHH (HIHKO-XUMHUYECKHX YCJOBHH TpO-
necca pynooGpa3oBaHHs.

Wsyuenne crpoennsi pya NPOH3BOXUTCA CAERYIOIIHMA METORR-
Mu: 1) rcosoruueckoil fOKyMeHTamue# pyaHbix 3aboes; 2) reoso-
THUECKOH NOKyMeHTauueil pyAHOro KepHa; 3) MaKPOCKONHUECKHM
H3yuyenueM WTyhoB pyXd; 4) MAKPOCKOIHUECKHM H3yueHHEM OTIO-
JUPOBAHHLIX 1TY(OB; 5) MUKPOCKONHUECKHM HCCIAEAOBAHMEM TIO-
JIUPOBAHHBIX ANGOB.

Flpu noxkymenrtauuu PyAHbIX 3a00eB H3ydaeTcCsl IIOUIadb PY/Ibl
B HECKOJBKO KBaJpaTHLIX MeTPoB. I[IpH MAKPOCKOMHYECKOM H3yue-
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HEH WTyQOB ¥ OTHOIHPOBAHHbIX LWITY(OB 3T4 MJIOLIA/L COCTABJISA-
er 1—2 am 2, llpn MHKPOCKOITMYECKHX MCCAEJAOBAHHAX H3yuaeMas
mrowaab uaMepsiercst 1—3 cm 2,

H3syueHue ctpoeHusl pyanl HauuHaeTcd ¢ HabmofeHudl s 3a00-
X OCOOEHHOCTeH CTPOEHHs DYAHOH 3ajieXu H 3aBeplIaercss Kpo-
IOTJIHBBIM  HCCJAE0BAHHEM IO MHKPOCKOIIOM CTPOEHHS 3epHa.
To/IbKO 01HO MHKDOCKOIIHUECKOEe H3YUCHHE MOJHPOBAHHBIX IIIH(OB
PyA MOXKET IPHUBECTH K HEeNpPABUJBHOH TPAKTOBKe TIeHETHUECKOMH
CyIIHOCTH HAGJMIOfAaeMbIX TEKCTYP H CTPYKTYP DPYA.

Huxe npuposTest OCHOBHBIE ONpefiefeHHst HOHATHH TEKCTypa
H CTPYKTYpa.

TexkcTypa onpenensiercss POpMOH, pasMepaMu U COUYETAHH-
eM arperatoB MHHEPAJIOB.

Crpykrypa onpeiensercst popmol, paamepaMu U COOTHO-
IleHHeM 3 € p e H MHHepaJioB.

ITo A. '. BerexThHy, CTPYKTyPa BO3HHKAET B peaynbrate pac-
KPHCTAJJIH3AaUH HUJKOCTH HJIM TBEPAOr0 MHUHEPAJILHOIO BeIeCT-
Ba WJIH KPHUCTA/Id3aUMH BO3TOHSIOILIXCS Ia3006pasHbIXx MPOLYK-
T0B. B HEKOTOpHIX Ciyuasix oHa MOXKeT GblTh OO6ycJOBAEHA sBJe-
HUSIMH KaTaksiasa. [ToCKO/IbKy COCTaBHOH eAUHHIEH CTPYKTypPHOro
PHCYHKaA AIBJHETCS KPHCTAJIHYECKOE 3ePHO, MOCTONDKY, ECTECTBEH-
HO, 06pa3oBaHue ero pery/upyercst KpUCTalIu3alHOHHBIME (PAaKTO-
paMu (CIOCOGHOCTBIO K KPUCTAJNAUIANNUY BeLIeCTBA, JUHEHHOR cKO-
POCTbIO POCTA KPHUCTAJNIHYECKHX HMHAHBHIOB, CHIOH KpPHUCTAJIH3a-
M), HAXOASILUMMHCH, B CBOIO OuYepeib, B 3aBUCHMOCTH OT
(pU3HKO-XHMHUECKHX  YCJOBHH OGPAa30BAHMS  KPHCTAJLIHYECKOTO
arperara.

TexkcTyphl pyabl, XapakTepu3yIOlHecss B OCHOBHOM H4JMYHEM
HePaBHOBHAYHBIX MHHEDAJbHBIX arperatos, MOTYT TOUHO TdaK e
BO3HUKHYTbL B cpefax Jwboro (usnueckoro cocrognus. Oanaxo
3aKOHOMEPHOCTH DAaclOJIOKeHHs HJM, BepHee, COYETAHHSA MHuHe-
pasibHBIX arperaToB B NPOCTPAHCTBE PErYJHPYIOTCA B MOLABJSIO-
eM OOJIBLIMICTBE CJAYYaeR reoJOPHUECKHMH (GaKTopaMHu (cerpera-
IKed, METACOMATO30M, HHbLeKuHed u 1p.). B Hekoropslx ciyuasx
TEKCTYPHBIH pPHCYHOK MOXer ObiTh OOYyCJIOBIEH HEOAHOPOA-
HOCTBIO XHMMYECKOI'0 ¢OCTaBa B PAasHbIX TOUKAX MHHEPAJBLHOFO
BEIIECTRA K MOMEHTY ero pacKpHCTAJIU3aUHH,

2. TEKCTYPbI Pyl

TekcTyps! 06BIYHO M3YUAlOTCS MyTEM MAaKPOCKOHNMYECKOIo Mpo-
CMOTpa M 3aPUCOBOK MOJIMPOBAHHBIX WITY()OB HIAH OGPA3IOB PYA.
B ciyuae OueHb KpyMHO3EPHHCTBIX arperatoB TEKCTYPHLIE CpacTa-
HHUs HEOBOXOAUMO H3yyaTb HyTeM AOKYMEHTAUHH 3a60eB HJIH HHBIX
reOJIOrHUECKyX o6laXKenHit. D10 OTHOCHUTCS, HANpUMep, K LLIAPO-
BBIM TEKCTYPAaM MeECTODOXAEeHHHE XPOMHTOB, WIH K JIHH30BOMR
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TEKCTYpe KOJueJaHHbIX MeC'ropox(;zueHHﬁ, HJH XKeOJOBOH TeKCrype
GypOoMeNe3HAKOBbIX MECTOPOKIEHHUH. . .

M3yueHnye TOHKHX TEKCTYPHBIX CpacTanuii npousBOXUTCS OObIY-
HO TOJ MHKPOCKOIIOM, HapHMep HEKOTOPBIX TEKCTYP KOJIOHI0B
(xomnoMop(HAas TEKCTypa) HMIH TeTeNbYarTbiX TEKCTYp Cyabgui-
HBIX PYHA H3 30HB! HEMEHTAUHH. i

HrXe NPUBOAMTCS KPaTKasi XapaKTePHCTHKA -BAKHEHDINX TeK-
CTYp PYA PA3NUUHBIX IeHETHYECKUX THIIOB PYAHBIX MECTOPOXK/IEHHMH
i ux Kaaccuduraimsa (raba. 11).

ONMUCAHHE TEKCTYP PY]L

TeKkcTypbl pyj, MarMaTHYECKHX MECTOPOXKACHHMil

THIMYHLIMY MarMaTHUYeCKUMH MECTOPOMACHHSMHA  ABASIOTCS
MeCTOPOXK/IEHHSI XDOMHTA M THTaHO-Marnerura. Becbma pacmpo-
crpaHeHHol AAs HUX Oyner MacCHBHasd TEKCTypa, Xapakre-
pUSYIOIAACA OIHOPOJHBIM CTPOEHHEM PYHAbl, NPEACTABAAIOLIEH
co6oil arperaT TeCHO COIPHKACAIOLIMXCSE MeXay cOOOi pyAHBIX 3e-
pen. Eciiu pyaHble 3epHa, He CONpHUKacasch Apyr ¢ APyroM, pas-
HOMEPHO paccesHbl B Macce CONPOBOKAIOUMX MHHEPAJIOB, TaKas
TEKCTypa HOCHT HA3BaHHe DABHOMEpPHOBKPANJEHHOH.
Hepeko B yKasaHHBIX MECTOPOXJEHHsX HAOMIOAACTCA T aKCH-
TOBas, WIH WJHpOBas, TEKCTypa, KoTopasi XapaKrepuayer-
csl HaJMuYMEM B PyJle YYacTKOB, OTJMYAIOUIMXCA COCTaBOM, HJH
CTPYKTYPOfi, WA M COCTABOM W CTPYKTYpOH oamoepeMenuo (puc.

bl SRV N 1

o —
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-
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Puc. 30. lxuposas Texkcrypa. 3apuCcoBKa ¢ HATYPHL.
0.4 Hatypambyod BeJMUHHBI.

UepHoe — XPOMIUNHHENHA; O€II0e — CePreHTHHHIHPOBAHHBIA AyHUT.

Honynsipuas, umi OGo6oBas, TEKCTYpa 4Yacro Ha-
6aiofiaeTcs B PyAax MeCcTOPOXKIeHMH XpOMHTa, OHa Xapaxrepu-
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3yercs BbUIEJEHHEM CpDelH OCHOBHOH MAaccChl CONPOBOXKAAILIMX
MUHEPAJOB OBAJbHLIX MJIH, PeXe, OKPYTJIBIX arperatos 3epeH (Ho-
nyaeii) xpomuta (puc. 31). Muorma Hoayaum XpomuTa pacnofa-
rajoTcst 060COGJAeHHBIMH NosocaMy. Hanuune HOLyJAAPHBIX TeK-
CTYp B pyZAax XpPOMUTOBBIX MeCTOPOXKEHHH sBIserTcs I0KasaTeieM
06pa3OBaHI/Iﬁ HEKOTOpPBIX H3 HHUX B pe3yJbTaTe JHKBAUHH OCHOB-
HOH MarMel. .

Puc. 31. Hopyasipuaa rtekcrypa. @ororpadusi nomuposaHHoro o6pasua.
¥Benuueno B [,5 pasa.

YepHoe — arperaTel 3epeH XpPOMIINMHeNMAA; Gejoe -— CepPIeHTHHAT.

JIasi MecTOpOXKIeHHil XPOMHTA Takxe BeCbMa OOLIUHBL PYIbI
noaocyaToil TercTypu. OHM XAPAKTePUIYIOTCH URPENO-
BaHHUeM [0JIOC, KOTOpble PasJjinialoTcs Mexay coGoi Kak Mo COiep-
JKanuIo PYAHBIX 3€PeH, TaK M 10 ux pasMepam (puc. 32). Taxue
flosocyaThie PYHBI, pacllofiaralouidecss B XPOMUTOBBIX 3aJleXax
OBLIYHO COVIACHO C UX KOHTAKTaMK, MOIMH 06pa3oBaThest B PE3yJib-
TaTe rPaBUTALMOHHON AM(pdepeHUHalun.

TeKcTypbi Pyl KOHTAKTOBO-METACOMATHYECKMX MECTOPOXK/ACHHIA

Tunuurbie MPeICTABHTENN ITOrO THIIA — TEKCTYphl PYA KOH-
TAKTOBHIX JKeJe30PYAHBIX H MeJHODYIHbIX MEeCTOPOKIAEeHHH.

[Mpyu o6pasoBanuu PyA ITHX MECTOPOACIEHHH BaXKHeHUIyio PoJb
WrpaJjin TpoLecchl MeTacomMaTo3a. B.ycloBHaX BLICOKOH TeMiepa-
Typbl ¥ OOJDBILION aKTHBHOCTH PaCTBOPOR, GOraThiX JIETyYAMH KOM-
MOHEHTAMH, NMPOUCXOAWJIO MOJHOE METacoMAaTHUecKoe 3aMelleHHe
NOPoAbl PYAHBIM MaTepHajoM, B pe3ysbTate KOTOPOro u o6pasosa-
Jacb MAaCCHBHA Sl TEKCTypa PyIHL

B cayuae u3bHparelbHOTO METACOMATO3a MOXKET BO3HUKHYTb
PeAMRTOBAS TEKCTypa, AJIA KOTOPOH xapakrepHO 3aMeileHHe
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PYAHBIM MWHEPAJOM JIMllb OAHHMX [IPOCJOEB B MOPOJE, HAMPHMEp
XaJbKOMMPHTOM HM3BECTKOBLIX INPOCJAOEB B TY(hOreHHEIX MOPOJaX.

Hepezko B MecTopoXAeHHAX ONHCHIBAEMOTO THIIA BCTPEYaIOTCs
BKpAIIeHHble H MSATHHCThl € TeKCTYpH, KOTOPble XapaKTepH-
3yioTca 060Co6/IenneM CILIOWHbLIX PYAHbIX MATeH B Macce BKpam-
JIEHHOH DYJbl MM NATeH BKPaIJIEHHOCTH B IyCTOH Hopofe.

Puc. 32. Tosocuaras tekcrypa. 3apucoBka ¢ Qortorpaduu,
YBenuuedo B 1,5 pasa.
Uepnoe — xpoMmmunenun; 6ejoe — CePNEHTHHU3HPOBAHHBIA AYVHHT.

{Tpumepom cBoeaGpasHoll MATHHCTON TEKCTYpPhl ABAAIOTCA TaK
HasbBaeMble OCNEHH Bl e Py OB, B KOTOPbIX CPEIH arperatos
3€peH MAarHeTHTA BLIAEAAIOTCS KPYOHBIE NITHA IIOJEBOTO IINaTa.
O6pasoBaniie 3THX TEKCTYp HEKOTOPblE MCCJE0BATENH CBA3LIBAIOT
¢ IIPOILLECCOM H36HPATENLHOrO METaCoMaTo3a.,

Ilpy3oBble TeKCTypbl 00pa3yioTCs Ha CTEHKAaX IMONOCTeH
XapaKTepH3yIOTCs PasBUTHEM XOPOIUNO OGPa30BaHHBIX KPUCTAJJIH-
9eCKUX arperaros.

B KOHTaKTOBO-METacOMATHUECKHX MECTOPOMKAEHHSIX HEPeaKo
HabJI0/1a10TCs TEKCTYPHl OYeHb CJIOXKHOTO PHCYHKA, BO3HHKHOBE-
HHE KOTOPBIX OGBACHACTCH HAOKEHHEM THAPOTepMaJbHOd (a3,
caenyonlell 3a OCHOBHON NHEBMATOJNMTOBOH (ha3ofl KOHTAKTOBOTO
npouecca.

Texcrypsl pyn ruapoTepMaibHBIX MeECTOPONKAEHHMI

llpencrapureasiMu ruApOTePMANILHBIX MECTOPOMK/IEHHE MOTyT
CJIYKHTb MHOIHE 30JI0TOPYAHbIe M PeAKOMETaJbHble JKUJbHLIE Me-

-CTOPOKACHUA, MECTODOKJAEHHUS BKDAIIEHHBIX MEIQHLIX pya, Me-

12 PyxoBoacTso no Muneparpadwuu
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AHCTHIX NECYUAHHMKOB, MOJHMETA/UIHYeCKHE MECTOPOXKICHES ¥ KOA-
"elaHHbIE MEeCTOPOKIEHHS.

Muoroyuciennble NPECTABATENH MeCTOPOXKIEHRH 370 Kare-
ropun 06/1aja0T pynaMH, BeCbMa Das3/HYHBIMH B TEKCTYPHOM OT-
HOLUEHHUH.

MaccuBubie TEKCTYPB pyasl OGBLIYHBI Iisi MeRHOKONYE-
AAHHBIX H TOJHMETa/VIHYECKHX MeCTOPOXKACHUH.

BrpanaeHub e TEKCTYPH HMeOT GOJbLIoe pacupocTpa-
HEHHE B THIPOTEPMAJIbHBIX MECTOPOXKIEHUAX. Pynul arolt Tekery-
pbl BCTPEYAIOTCSA NOYTH BO BCEX MECTOPONKIEHUAX COBMECTHO ¢
JApYTHMH TeKCTYDHBIMH THNAMH H, KpOMe TOTO, CJI4TAI0T CAMOCTOS-
TeJIbHBIE MECTOPOXIEHHA.

HHonmocyaras TeKcrypa wnabaofaercd B pyNax MHOIUX
CyAbHAHbIK MecTopoxkAennd. Ona xapakTepusyeTcs uepeoBaHu-
€M JIHHeMHO-BHITSHYTHIX arperaToB pasiMuHOTO MHHEPAJOrHYECKO-
ro cocrana. Ilojocyareie pyAbl O6bIYHB B KOJNUYETAHHHBIX MECTO-
POXJEHHAX Ypasia, TZe B OJHHX N0J0CAX MPeoGnajaer NMUpHT, B
APYruX — XaJbKOMHDHT, B TPEThbUHX — casepuT W T. 1. (puc. 33).

a

Puc. 33. Tlonocuarag pyna ORHOFO M3 KOjueAdHHBIX MECTOPOxAeHHA Ypada.
Chetnioe — OHPUT U XAbKONHPHT; TeMHoe — chanepur.

TNonuporanuuit utud.
YBenuueno s 4 pasa.

OObiutio MONOCIATOCTh ITHX PYR COMVIACHA € OTPAHHUEHHEM pYA-
HEIX 3aJleXeil A CIAHLUEBATOCTBIO BMellaloux nopox. O6pasopa-
HHUE MOJNOCYATHIX PN OOBSICHACTCS METACOMATHUECKMM 3aMeLleHH-
eM CJIOHCThIX WIH PACCAAHIOBAHHBIX BMEILAOIIUX 1TOpo] CYAbdH-
AaMH THIPOTEPMaJIbHBIX PACTBOPOB.

HoBonbho  cBoeoBpasHoll sipngeTcd K HJAbHAsd TeKCTypa,
A TEKCTypa nepecedenus. B pyaax KomueqaHHBIX
MECTOPOXJeHHH Ypasa HHOTZIa HaO/MIOJAIOTCS CeKyllHe pPYAHYIO
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3a/leXb B [ONEPEYHOM HJIHM AHATOHAJBHOM HallPABJIEHHH CYJb-
duaHble XKUIKM C XOPOLIO 06PA30BAHHBIMH KPHCTAVIAMH XaJsbKO-
nHpHTA, Cchajepura U TeHHaHTHTa., [louTH mMoOJHOE OTCYTCTBHE B
3THX KHJKax Hanbojee pacnpoCTPAHEHHOIO MHHEpaja KoJuelaH-
HBIX PYI — NHpHTA JaeT OCHOBAHHE PACCMATPHBATH MX KaK HaH-
6oJtee MO3AHIO CTARHIO MHHEPANH3ALUHH MEUHBIMH ¥ LHHKOBEIMH
eyappHIAMH.
Y J'Iq)nlxli 3oBas TEKCTypa lpeacrasaser co6oit oGocobienHe
JIMH3 U JIHH30YEK KOJuelaHa B Macce BEDAIVIEHHOH DYARl HJH BMe-
uiaruell nopoAsl; PyAbl TOH TEKCTYPBl BCTPEUYAIOTCH HA MHOIHX
KOMUeNaHHLIX MecTopoxienusx Cpennero Ypadaa.
KpycTrudHuKamnonHasa TeKCTypa XapakTepHa AJIsi BbI-
MOJIHEHHS OTKPBITHIX TpeluuH H mojocrei. Ona obpasyercs B pe-
3yJIbTATE NEepHOAHUECKOro OTIOKEHHS MHHEPAIbHOIO (pyAHOTO)
BeIlecTBa OT rnepHpepHH K LEHTPY B BHAe Y3KHX, BhHIIEPXKAHHBIX
MO0 MOIMHOCTH H MapasIelbHBIX KaK MexAy coGol, Tak u crenxe
TPEUHHbl ¢oeB Wiad 30H. KakK PasHOBHIHOCTE ITOM TEKCTYPHI pas-
JMYAlOT CHUMMETPHUHOKPYCTHOHKAUHOHHYIO TeK-
c1ypy, KOrja CJIOH OTJIATAJHCh CHMMETPHUHO MO ofe CTOPOHbI
rpelidHbl. KpycTu(HKaHOHHBIE TEKCTyphl HA0JIONAI0TCS B MECTO-

Puc. 34. CuMMeTpHUHO-KPYCTH(HKAUHOHHAS TeKCTYpa xonqena}mo‘ﬁ‘ Py LB
3aprcoska no ¢oTorpaun NOMHPOBAHHOrO oGpasua. 1 ~ nupHr; 2 — cha-
NEep¥T; 3 — KBADI, BLINOAHSIONIMA WYCTOTHI; 4 -~ MYCTOTKH.
Veeauueune 2,5X
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poXneHusx, oOpasopasiuxcs Ha HeGoabWIOH rayOHHe W npH
HEe3HAUHTENBLHOM AaBJeHuH (puc. 34).

Kokapnosas Ttexcrypa mcrpeuaercs peiko; oma Xapax-
TEpHA LU MECTOPOXKIAECHHH HeOOMbUX 1y6HH. Pymel 31Ol Tek-
CTYpbl 06pa30BANUCH B PC3YILTATE OTIOMKEHHS CyJIbQPUAOB H ApY-
THX DYIHDBIX MHHEPAJOB BOKDYI OGJOMKOB HJIHM OKPYIMIBIX TeJell
BMellaolell nopoast (puc. 35, 36).

Puc. 35. Kokaprosast tekctypa.
CBeTioe — U3BECTHAK; TEMHOR — CYJNbQUIHL.
0,9 HaTypasbHOH BeJHYHHMI
(Tlo B. Ausnamny n A. Berexrumy).

I pysoBas texcrypa of6pasyerca B pesysibTaTe BbIIOJHE-
HUS KPHCTA/NIMYCCKHMH LUCTKAMH DYAHLIX W CONPOBOMAAIOIINX
MHHEPaJIOB BHYTPEHHEH NOBEPXHOCTH HeBOMLIIHX FOJOCTEH B He-
KOTODBIX PYIHBIX 3aJeXax,

BosHuKHOBeHIE HPY30BbIX TEKCTYP BO MHOTHX clIyyasix CBsi3a-
HO C HaJHYHEeM B DaCTBOPAX 'a30BbIX KOMIOHEHTOB. B foche-
Ayloluye CTalHd PasBUTHA THAPOTEPMAJIBHOTO IIpOLECCa 3TH JpPY-
8OBbIe NyCTOTHl MOIIH 3aNOJNHATHCS TeMH WM MHBIMU MUHepaJia-
Mu. Tak, nanpumep, Ha OJHOM H3 KOJueJaHHDLIX MECTOPOXKAeHHH
Ypana B pyne nabawogaorest HeGoMbIHE NOSOCTH, BBIIOMHEHHbE
KpUCTa/NIaM{ [IHPUTA, TaJeHHTA U KBapla.

B noaumeranHyecKux MeCTOPOKIEHHSX HEPeKO BCTPevalor-
C pyabl NSATHHCTOH TEKCTYphl, KOTOpast XapakTepuayercs
pasBuTHEM GOJlee HIH MeHee H30METPHUHLIX 1O (opMe H pasnuu-
HLIX IO pa3Mepy CyJIb(HIHBIX arperaToB IePeMEHHOTO MUHEpaJIo-
THYECKOTO COCTaBa.

Koannomopduas rexerypa o6pa3oBajace OpPH OTJIONKe-
HHE MUHEPAJIbHBIX BeLIECTB H3 KOJJIOHAHBIX PACTBOPOB.

Koannounsr urparnot Baxuyo poib He ToabKo ApH 06pa3soBaHHU
OK3OTCHHLIX MECTOPOX/ICHHI, KaK CUHTAIH paHbiue, HO H NPH 06-

Pa30BaHWH 3HAOTeHHBIX MeCTOpO}K,LIeHI/II:'I_, 4UTO NpH3Haercs TENepb
MHEOTHMH YYeHbIMH. '
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TuaporepMallbHble PACTBOPbI MOTYT BBUIGIATD Psifl CBOHX KOM-
[IOHEHTOB B BHje rejlell, KOTOPHIM HPHCYLle KOJNIOMOPQHOe CTpoe-
nHe.

s

’ BOKpYT
Puc. 36. KokapaoBag TeKCTypa MarHeTHTA )(qeOpHoe),morill(%?[(ee::g);zﬂm i){)é-
» ) % ceetnoe). OmHo
OB CKapHMpOBaHHOR mopoinl (
sGnomx prkp cropoxenuit Aurapo-Hmuma.

it HHHL.
0,6 HaTypaJpLHOH BEJHY (Mo T B, POCIAKOBY) .

KonaoMopduasa TeKCrypa NpeAcTaBisaer co§oﬁ CJIOH(HI;:HO?I;;?:
raT. COCTOSIIHI M3 H3BHINCTHIX MapaJleibHbIX MOJIOCOK p
b 7)
oHAJbHBIX TOYeK (puc. 37). -
JHXC?IeILyET OTMeTHTb, UTO ellle He Kaxjoe o6pasoBaHue, H?é\du(ifo
ocHue, IIpo
- JbHOe U MOYKOBHAHOE CTP ,
Imee feTeNbUATO-30HA e
nocjaenHero OueHb Xap
H3 KoJslonpsoro reas. JJs \ pe-
JIBIX TIOYKaXx H
acrmosiararoiuecss B OKpyl
B oo . pes S OTBEpIEBAIOILLTO TeJifl
e3yJibTaTe COKpalleHH ,
D 8). Tlonoti cd OJHMM MHHepaJb-
I MOryT cJarartb
uc. 38). ITonobuble y30pb 0 pate-
églm BEH}GCTBOM (MUPHT, MAPKASHT) WM NOCTOHUBIMH, TECHO |
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Puc. 37. [_IO.HOCl[a;rO-KOJlJIOMOpq)Hoe H KPYeTH(UKALHOHHO® CTPOGHHS KoAue-
AaHHO# pynu. @ororpaduin nonnposanyoro obpasiia.
Benoe — nupur; cepoe — cdanepyr,
Harypanbuas sennunya.

penyIoUHMHUCH Y3KHMH BOHaMH MHHEpaJoB, HalpHMEpP: NMUPUTA H
Xa/JbKOMHPHTA, MAPHTA H CAJEPHTA, BYPTUHMTA M Xa/bKONHPHTA
H zp.

KonnoMopdHoe crpoenne pya MoXHO HalGmopath Kak Makpo-
crkonuueckd (puc. 37), TaK ¥ NOJX MHKpOCcKonoM (puc. 39).

[IpekpacHO BBIpaXKEHHBIE KOJJIOMOD(HbIE TeKCTypH HabJI0-
AAIOTCS Ha KOJIYeJaHHBIX MecTopoxaenusix IOxHoro Ypana u Kas-
Kasa. ,

BpexyuepHuaHasd TEKCTypa BO3HUKAET B pe3ynbTaTe H3-
fHpaTe/IbHOTO METAacOMaTHUECKOro 3aMelUleHHs CyJab(HIaMH TeK-
TOHMYECKHX HJIH BYJKAHUUECKHX GpeKuHf. Pymrl 3TOl TEKCTYpH
npencrasfsiior co60il 6pekuunio, B 06I0MKax KOTOPOHl MoXeT ObiTh
Kak pyAa, TaK H BMemlawouias Hopoja, LeMeHT e oObyHO ObiBa-
eT pyaubtii. Takue OpekuneBHAHBle TEKCTyphl XOpPOLIO MNPeACTaB-
JieHbl Ha HEKOTOPHIX KOJUeJaHHBIX MeCTOpoxIeHusx ¥Ypana. Pyau
ITOH TEKCTYphl MOTYT Hab/oZaTbCsi KaK B BHAE I'MFAHTCKHX Opek-
Wil B 3a60%X, TaK H B BHAE MHKPOOPEKUHH B MOJMPOBAHHBIX
mudax.

Bperuunepas Tekcrypa B OTJHuYHe OT OpeKuHeBHAHON xa-
PaKTepH3yeTCsl HaJuuHeM B pyne o0JOMKOB OCTPOYrojibHOH ¢hop-
mel. [IpaMepoM GpeKuHeBOH TEKCTYPb! MOTYT CAYKHTb PYAbl TOJH-
MeTaJTHYecKuX Mecropoxknenuii Harosnpnoro xpsxa B Jlonbacce,

R

b
Puc. 39. KonnoMopdhuas Muxporekcrypa. YepenoBaHue coeB NHDUTA X Xalb-

gonupuTa. U3 KonueZaHHBIX MeCTOpoxjeHull Ypana.
Vpenuuenue 50X.

B KOTOPHIX OCTPOYroJibHEie OGJOMKH ClaHna M cdajnepura leMeH-
THPYIOTCH MUJbHbIMM MHMHEDATaMH, 4 TaKXKe pyAb HEeKOTODhIX
KoJlyeJaBHbIX MeCcTOopOoxaeHH Ypana (puc. 40).
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OGnOMKH mpefcTaBiaeHH
AHPHUTOM, a LEeMEHTHPYIOLLAA Macca — NHPPOTHHOM, XaJbKOMHPHTOM H Hepya-
HbIM MHHEpPaJoM.

HatypaneHas Benuunna.

TeKcTypbl Py MeCTOPOXK/eHHii BHIBETPHUBAHMS

B s1OM pasnene paccMarpHBAIOTCH TEKCTYPhI PYX JATEPUTHbLIX
MeCTOPOXKIEHHH (OyphiX KeJIe3HSIKOB), KOHKPELHOHHEIX MECTOPOXK-
AeHuil (OypBIX »KeJe3HSIKOB), CEKPEIHOHHBIX MeCTOPOXKAEHHH (HH-
KeJIeBbIX), a TaKxKe 30H OKHMCJEHMS M I1eMEHTAUHH CYJAbQUIHBIX
MECTOpOIKIeHUH.

B nepsoie craguu BhIBeTpUBaHHs 00pasyloTcsi TaK Hasblsae-
Mble KODKOBBl & TEKCTYPhl, IPUMEPOM KOTOPBIX MOTYT CJIYKHTh
JIHMOHUTOBLIE KODKH Ha JYHUTe.

Iipn BhIesnauHBaHMY JIETKO PACTBOPHMBLIX MHHEpPasoB 06pa-
SYIOTCI TOPHCTHI e TeKCTyphl. [Ipu HHTEHCHBHOM BBIILENAUH-
BAHUM CHJIMKATHOIO BeLIECTBa obpasyercst sTUeHCTa S, HIHA
COTOBAaSf, TEKCTypa, Koropasfd OOYCJIOBJUBAETCS OCTABIIHMHUCS
OT CHJIMKATHOIO BelllecTsa Neperopoakamu. IlpumepoMm Ttakoil Tek-
CTYPBI MOTYT CJYXKHTb SIYEHCTBIE PYADBI, CJOXKCHHBIE KPEMHHCTHIM
KapKacoM, B fueliKax KOToporo HalOJiojaercs NOPOLIKOBATHIA JH-
MOHHMT.

KoHeuHnrle crajiun BbIBETPUBAHHA XapaKTEPU3YIOTCH PHIXIBIMHU
PYIHBIMH CKOIUIEHHSIMH, KOTOpEIe 00pasyiorT pyAsl MO p O L KO-
BaTOMH TEKCTYpHI.

B 3K30reHHBIX YCJIOBHSIX YACTO HUMEIOT MECTO py/iHbie HOBOOG-
pasoBaHHus, NpOHCUIENIIHe H3 KOMJOHAHLIX PAaCTBOPOB.

B mpouecce reseBoro samerieHds MoXeT PasBHBATHLCA KOJIO-
MopdHas Tekcrypa, QI KOTOPOH XapaKTepHbl H3BHJMCTHIE,
COIJIaCHBbIE IO PACIOJNIOXKEHHIO CJIOH TOHKO3ePHHCTHIX MJH CKPhITO-
KPHCTAJUIHUeCKUX arperatoB. Takas TekcTypa obpasyercs, HalpH-
Mep, IIpH 3aMelleHHH B 30He OKHCJEHHS KOJYeXaHHBIX MeCTOPOXK-
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HEHHH MUPUTA IHAPOOKUCIAAMH KeJe3a HAH Cyab(GUuIoB MeaH Ma-
JIAXUTOM U a3ypHTOM.

[Ipy 3amosHeHHWH MyCTOT BO3HMKAIOT XK eOJOBLie, APY-
30BHEe U KPycTrHPHKAUHOHHB e TekcTypol. HMx Moxro
Ha6GIIONATE B MECTOPOMK/IEHHUSIX OYpHIX KeJle3HSIKOB KOHKpElUOH-
HOTO THIIA WJIH B OKHCJEHHBIX PYHax CHAEPHTOBBIX KeJe30PYLHBIX
MecTopOXKieHHu. B OTKPBITEIX TOMOCTHX 00pa3yloTest MO BJIHSHH-
€M CHJIbl TSDKECTH MOYKOBHIHbBIE H CTAJAaKTHTOBBH €
TEKCTYpHl, XapaxkTepHble [JI THAPOOKHWCIOB Keje3a, MaJjaxura,
cMuTCcoHnTa H Ap. Kpome oO6LIeH3BeCTHBIX IPHMEPOB 3TOH TeKCTy-
Pbl, CJlELyeT OTMETHTb KDPYIHLIe CTAJaKTHTHl, 00pa30BAHHLE CYJb--
¢daraMi xejeza W Meay (MEJIAHTEPUTOM M XaJbKAHTHTOM), Ha-
6iogaeMble B BEIpabOTKaxX KOJYEJAHHBIX MecTopoxiaenuii. Xapak-
TepHB! TMOYKOBUJHDLIC TEKCTYPHl OKHUCJIEHHBIX CBHHLIOBO-LHHKOBHIX
pya B Mecropoxknenusix [Oxuoro Kaszaxcrana.

Hepenko B pLIXJBIX NOPOZAX TNPOUCXOLHT 0OpasoBaKue pyl-
HbIX CrsDKeHuil (KoHKpermii). KoHKpeuun npeacras/sior coGoR
xapakrepHsie (opMbl KOJIOUAHBIX ofpa3oBaHuii. B 3Tom cayuae
HMEIOT MECT0O KOHKP eI HOHH bl € TeKCTypbl, HallpuMep B CH-
JMKATHO-HUKEJIEBLIX MECTOPOXKIEHHSAX WIH B 30HE OKHCJEHHS Map-
raHueBblX MECTOPOK/ICHHUH. :

Ilpu nmponeccax 3amellleHHst CyJb(HIOB B 30He LECMCHTAIHK
obpasyloTcss IIeTeabdyaThie Tekcrypol. Hampumep, mpu 3a-
MelIeNHH XaJbKONHPHUTA BTOPHYHBLIMH CYJAbPUIAMH pPa3sBUBAIOTCS
HempaBuJbHble TOJOCH (IIETVIH), COCTOSILHE M3 arperata BTOpPHUY-
HBIX CYJIb(HI0B: 60PHUTA, XaNbKO3HHA, KOBEIJINHA. .

OcoGo cnenyer OTMETHTh Ka PKa CHBl € (SueHCTble} TEKCTy-
PBI, OIpeJIesIoUecs PA3BUTHEM B TPELIHHHON CHCTeMe CyJabhH-
HbIX MACC KPeMHHCTO-JTHMOHHTOBOIO SIUEHCTOrO CKeJieTa, B TOH HJIH
HHOH Mepe BBIIOJHEHHOTO CYIepreHHBIMH MUHepasJdaMHu.

T'uapooKkHcH Xenesa, 3amelnas CyJabGUIB Pa3JHYHOTO COCTA-
Ba, HepPelKo AT XapaKTepHble «HHIUKATODHEIE» TEeKCTypHI, MO
KOTOPBIM MOXKHO YCTaHOBHTb HCXOJHBlE CYJIb(HIHbIE DYIHL.

Hauaio usyuenusi TAKHX PENHKTOBBIX TEKCTYP JIHMOHHUTOB Obl-
Jio noJjoxeno B 1920 r. rpynnoit reosioros CIIA, BosrnaBaseMot
A. JTokkoM. Oco6eHHO MHOTO B 3TOM HalpaBJ/eHHH ObLIO CHeIaHO
P. Basuuapaom (R. Blanchard) u I1. Bocysmnom (P. Boswell).
B CCCP uugukaTOpHBE TEKCTYPHI JUMOHHTOB, HMelOUIHe 6oMblIoe
3HaueHWe TPH OIGHKe KEeJe3HHIX LAN CyAbMUAHBIX MeCTOpOKAe-
uuii, usyvaaucr B. M. Kpefitepom u C. C. CMUDHOBLIM.

Cpenu suercTsix TeKCTyp C. CMHPHOBLIM BBIAEJSAIOTCA «SALIAY-
Hbie» U «TYOKOBBIEY.

Auinunble TeKCTYypBl objaganr sueiikamu Oosee HJIH
MeHee OJIHHAKOBOTO pasMepa H OOBIYHO YIVIOBATHIMH 10 ¢opMe
(uro ocobenHo xapaxrepHo). PasjuuHble THIH TEKCTYP B Ipeje-
JlaxX 3TOH TOATPYIIIL BRIAEASAIOTCS 110 GopMe sfveek, UX pa3Mmepam
H TOJIIIMITE CTeHOK. DTH SIIUYHbIE TEKCTYPHl XapaKTepPHHl 1Jis JH-
MOHHTOB, 06pasyioONMXCS 332 CUeT XaJbKOMMpHTa, GopHHTa, rase-
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HRTa H Tetpasapura (¢ur. 41). Cunraercs, YTo NHUPHT NOAOGHBIX
AUIMYHBIX TEKCTYp He gaeT. Ho B yc/JoBHSIX CyxXoro KjauMmarta W
BRPAIVIEHHBIX CyJbQUIHBIX Py IHDHT MOXET HAaBaTb NPSIMO-
YrOJIbHbIE SIYEHCThIe TEKCTYPhbl, KOTOpPhle OBbLIH YCTAHOBJIEHH Ha
KOMueaHHbBIX MeCTOpPOXAeHHsx Myromxap.

6
a

Pue. 4]. Smuunble TexCTYpH JHMOHHTOB, O®PA30BaBIUHECS 8a CYET! a) Xadb-
Konupura, 6) GOPHHTA, B) rajJeHHTa, I) GJeKNION pyln.
(Tlo basmuapay v Bocysaay).

'y6kKoBHEHE TEKCTYphH HMEIOT s4YeldKH OKpyrioil ¢op-
Mbl, B pa3Mepbl 3THX 1YeeK KoJieGMIoTes B LIMPOKHX npejaesiax. I1o-
AO0HbDIe TYOKOBLIE TEKCTYPbi 0COOEHHO XapaKTePHBI /st JIMMOHH-
TOB, BO3HHKIINX 3a cueT nupyra (dur. 42). ‘

§
:
i ]
4

Puc. 42. Ty6KOBas TeKCTypa JIMMOHHTA, O6pPA30BABLLIAACS M3 IHPHTA.
(TTo Bansnwapry u Bocysaay).

KpoMe siuencThiX, BBLIEJISIOT €lle I'PYNnbl MJOTH Bl X TeK-
eryp. M3 HuX ciepyeT OTMeTHTh TEKCTYPY TaK HAa3bLIBAEMOro
«peJibe(hHOTO JIHMOHHTa», OCOGEHHO XapaKTepHYIo MJIS XaJbKO3H-
Ha. D70 BHENIHE IOPOIIKOBATAS, HO CJerka yCTOHUMBAasl Macca, Ha-
FIOMHHAIOIIAs TOJ JYNOoH TOMYeHHH caxap.

Hau6osiee OmaronpuaTHble YCJAOBHsA [Jisi BO3HMKHOBEHHS HH-
JOHKaTOPHHIX TEKCTYD TAKOBHI:
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I. MaJsioakTuBHRI XapaKTep cpeisnl H MeNJIEHHOe BhiAeJeHHe
MUHEpaJOB U3 PAaCTBOPOB.

2. BxpamjenHBIi XapakTep HCXONHEIX PyH, TaK KaK B CIJONI-
HO# pyne (ocobenHo GoraTofl TMPUTOM) NMPOUCXOIUT TaKOe TEeCHOe
B3aHMOOTHOLICHHE MEXAY IPOAYKTaMH OKHCJIEeHHs, YTO TPYAHO
OXMJATb Pa3BHTHS Crelu(HIECKHX TEKCTYP.

B MecTOpOXAEHHSX BLIBETPHBAHHUS He INpeAcTasisier GOJbIIOH
PEeIKOCTH OpraHoOreHHasd (pejHKToBas) Tekcrypa. IlosoJb-
HO OCHJIbHEIE OpraHHYecKHe OCTATKH OTMEYeHH B pydax MecCTo-
pOXIeHnH NepMCKHX MENHUCTHIX NEeCYaHHKOB, B MapraHueBbX py-
Aax DalUKHpHH H B APYrHX MECTOPOXKACHHAX.

TercTypH pya 0CAJOYHBIX MECTOPOKACHHH

K oCajiouHHIM pYyIHbLIM MECTOPOXKAEHHAM OTHOCATCH MeCcro-
POKJIeHH KeJsie3a, Mapradua, GOKCHTOB H aJUIIOBHAJbHBIE POCCHI-
mu. O6pasoBanue pyL 3THX MECTOPOMIACHHH IPOHCXOAHMT BCJEA-
CTBME BbIaJeHHs B BOJAHBIX OaccefiHaX XMMHUYECKHX H MeXaHuye-
CKHX OCajfKOB.

XHMHYeCKHE OCALKH BhI[laldloT IJIaBHBIM 06Pa3oM H3 MOJeKy-
JASPHBIX 3JEKTPOJUTHUECKHX PACTBOPOB, HO H3BECTHOE yuacCTHe B
nponeccax celMMeHTALUHH NPHHHMAIOT H KOJJIOMAHBLIE DACTBOPHL.
BriHOCHMbIe € CYLIH peYyHbBIMH BOJAAME KOJUIOHAHBIE PACTBOPH! CBEP-
THIBAIOTCA TIOA AeficTBHEeM 2JE€KTPOJHTOB MOpPCKOA Boanl. B pe-
pe3yJbTaTe BO3HHMKAIOT KOJJIOHJHBIE PAa3HOBHIHOCTH MOPCKHX
ocankoB. M3BecTHBl ClefyollHe TEKCTYPHBIE THIIBI PYX 0CalOYHbIX
MeCTOPOXK IeHHH.

CraoucTas TeKCTypa ONpeReJseTCs COIVIACHBIM uepeloBa-
HHEM PYLHBIX CJIOEB KaK MeXAy coboil, TaK H C OCalOUYHBIMH BMe-
LIAIOIIMMH TOpoJAaMH. PynHble CJIOH HMeET He(oJbLIYI0 MOIL-
HOCTb, HO PACIpOCTPAHSIOTCA HAa 3HAYHTEbHBIX muomansx. Kaac-
CHUECKHE TIpUMephbl 3TOH TEKCTYPH MOXHO HA6/MI0faTh Ha
MeCTOPOXIEHHSIX Maprasia.

JINH30BHIHASA TEKCTYPa—3TO YACTHbIH BUJI CJIOHCTOH TEK-
crypu. OHa ofpasyercsi, Korjla pyAHbe CJIOH OGBICTPO TePSIOT MOLU-
HOCTb 110 IPOCTHPAHHIO M HAKOHEl, COBCeM BHIKJIHHHBAIOTCS.

JlAst ocaloyHbIX MeCTOpPOXJIEHHH BeCcbMa XapaKrepHa O OJ H-
ToBasda Ttekcrypa. Oua o6pasyercs BCJEACTBHE MOCJHOHHOTO OT-
JIOKEHHs] PYNHOrO BeliecTBAa BOKPYr B3BeLIEHHLHIX B BOfe fIeC-
YHHOK.

OQounuthl npeacraBisioT coOof arperaTthl, XapakTepHble IJIsi MH-
HEPAJIOB KOJJIOHZHOrO reHesnca. (OOJMHTOBBIE TEKCTYPH IIHPOKO
pACIpOCTPAHEHH B PYAAX JKeJIe30PYHHHIX H MAapraHIeBOPYIHBIX
OCafOUYHBIX MECTOPOMAEHHH.

KoHranoMeparoBas TeKCTypa xapaKTepusyer BHYTPEH-
Hee CTPOeHHe CJIOS PYAbI, COCTOSILIEro H3 OKPYIVIMX rajeKk B KaKOM-
aubo neMeHTe. IIpuMepom 5TOH TEKCTYphl MOTYT CJIYXKHTb HEKOTO-
pble KOHIJIOMePATOBBle PYIbl C JHMOHHTOBBHIM IEMEHTOM.
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[pumepoM Gpexkuuesol (06T0OMOUHOIM) TEKCTYpH B
OCaJIOYHBIX MECTOPOXKIEHUSIX MOTYT CJAYXHTb OOJOMOYHBIE DY/IBE
XeJIe30pYAHBIX MECTOPOXKAEHHI WIH GOKCUTOBbIe OpEKUHH B Me-
CTOPOX/AEHUAX YpaJa.

OpraHorennas TekcTypa (pedauKToBasi) B OCaROYHbIX
MeCTOPOXKAEHUAX BCTpeyaercs penko. OHa XapakTepusyercs Ha-
JUYHEM B PyJE OPYAEHEHIX OCTATKOB (hayHbl (HampuMep, oXejes-
HEHHDBIE PaKyIIeUHUKH),

TekcTypnl pyR MeTaMOpdIOreHHbIX MECTOPOKACHHUI

B MeCcTOpOX/IeHHsIX 5TOH rpyInsl PyAB peTeplesalorT H3MeHe-
HHA KaK B BENIECTREHHOM COCTaRe, TaK U B CBOHX MoOp(oJoriye-
CKUX 0COBeHHOCTSIX.

B ycsi0BHSIX He3HAYHTEJBHBIX TeMIlepaTyp H JaBjeHuit MpoHc-
XOIHT HacTHYHAf MepeKpHCTaNIN3alus BeleCTBa, a TEeKCTypsl co-
XpaHSIOTCSt KaK p eJq U KTOBBL e, Hampumep, Takyio TeKCTypy
HMEIOT OOJIUTOBLIE reMaTWTOBHIE DYl 3alafHOTO CKJOHa YpaJja.

[pu rayGunHoM pervoHaJbHOM MeTaMOpP(H3IMEe NPOUCXORUT
H3MeHeHHe He TOJbKO NEePBHYHOTO COCTaBa, HO H TEKCTYPH PyAnl,
B KOTOPHIX MepBHUYHAsH CAOUCTOCTh MOXET H He COBMAAaTh €O CAaR-
NEBATOCTHIO.

ECM MUIOCKOCTH CJIOHCTOCTH COGPAHB B MEJKHE CKJIANKH, Ta-
KYIO TEKCTYPYy HasplBalor mjaofyaTo# (puc. 43). Ecnu pyas
nosBepranucs ppobaenuto (KaTakaasy) H HOCJHEAYIOUlel HeMeH-
TAlHH MHHEPAJbHBIM BelleCTROM, OHH 061a1alnT G6peKUYHeBOR
TeKCTypoi

Ilpu opHOCTOpPOHHEM JaBJAEHHH MOIYT BO3HHKATh [10JOCUY a-
Th € TeKcTypel. Hanpumep, Ha KOJMYeTaHHOM MECTOPOXKIECHHH
PammenncOepr HabMI0210TCH PA3BalbllOBaHHBIE [IOJ0CUAThIE PYAH.

A. H. 3asapnuknii, C. H. VMBanos u japyrue wuccienoBatenu
noJjiocyaTble pyabl KOJMYeJaHHbIX MECTOpPOXIAeHHH ¥Ypaja TakxkKe
CUUTAIOT BTOPUUYHBIMH, OODA30BAHHBIMH MOJ JefCTBHEM RHHAMO-
meraMop®dH3Ma, IPH KOTOPOM IPOU30ILJI0 HEKOTOPOE TiepeMellleHne
GoJiee MJIACTHYHBIX CYJAb(UNOB B KpaeBEle YaCTH 3aJsleefl.

TIpu nonHo# nepeKpUCTaNIN3aUNK BEUIeCTBA MOTYT BOSHHKATH
pyAbl MAaCCHBHOHR TEKCTYpH!, He OTAHYUMON IO BHEIIHEMY BH-

Jly OT MaCCHBHOH TeKCTYPH DY 3HAOMeHHBX MECTOPOXIeHUH.

Knaccudukanus saxxuedulux rekctyp pyn

B ocHoBy kiaccuduKaunun Tekcryp pyA, coraacHo A. I'. Berex-
THHY, IIOJIOKEHBI JlBa NpH3HAKA: IeHeTHUeCKHil M Mopdosoruue-
CKHIL.

Tlo reuernueckoMy NUpPH3HAKY TEKCTYPH pyl, Kak H pyiHble
MECTOPOXKIEHHNS, PAa3/CIsIOTCs Ha 1HeCTh TPYNI: MarMaTHUecKHe,
KOHTAKTOBO-METACOMATHUECKHE, THAPOTEpPMAbHbIe, BLIBETPUBAHHS,
‘ocafiouHble H MeTaMopOorenHLLe.

[To mopdosoruyeckoMy MPU3HAKY OHH PasfesioTcs aBTOPOM
Ha YeThlpe IPYNIE: ONHOPOAHBIE, VIJNHHEHHbE, OKPyrAbe M He-
TpaBuabible. B Kampmoll rpynne paccMaTpUBAETCS [0 HECKOJBLKY
tunoB. Bce pasoGpaunbie Bble TEKCTYPH MOIYT OBITh CBJAEHBI B
caenyioiyo rabauny (raéa. 11).

B kaxao# u3 rpynnm pacCMaTpHBAETCs HECKOJBbKO THMOB TeK-
CTYp, PasjuualolMxcad Mexay cobofl o MopdoJornueckoMy npu-
sHaKy. 3/ech ONMMCAHBl TOJIBKO HEKOTOpPBbIE XapaKTepHble THHbI, Ha
caMOM JKe JleJle KOJMUECTBO PYIAHBIX TEKCIYp 3HAUYHTEIbHO O0JibL-
we. Ilpu yray6aeHHOM H3yYEHHH PYd TOTO WIH HHOIO MeCTOpOX-
FeHUSI MOTyT OLITb TIOAMeYeHbl CBOeoGpa3Hble TEKCTyPHLIE (POPMBI,
He HAllefllife MOKa MecTa B NpUBENeHHON KiaccuDUuxkauuy.

Heof6xoaumMo o6paTuTh BHHMAHHE HAa TO, YTO B PAa3JUYHLIX
TeHeTHUECKHX TPynnax TeKCTYp MOBTOPSIOTCS HHOTAA OAHH H T€
e ¢opmbl cpacranuil. Hampumep, MaccHBHAsl TeKCTypa ykasaHa
B TpPyNNax MarMaTU4ecKoH, KOHTAKTOBO-MeTACOMATHUECKOH W
ruAporepmadbHoll. Ilojiocuatas TekcTypa 3HAUMTCS B Ipymiax
MarMaTHYecKoH, FHApPOTepMaJbHOI H MeTtamopdoreHHod. [pyso-
Basl TeKCTypa yKasaHa B IDYNIax KOHTaKTOBO-METACOMATHYECKOH,
THAPOTEPMAJLHON, BEIBETPUBANNSA U T. .

Takum ofpaszoM, Popma TEKCTYPHOI'O PHCyHKa €lle HejoCcTa-
TOUHA JJIsi [O3HAHMs ero reseTHyeckoil cyunocTu. TeKcrypa ectsb
JIHMDb OJHH H3 3JIeMEHTOB, XaPAKTEPH3VIONIMX CTPOEHHE M reHe3uc
MQCTODOIKACHHS;, U3yUeHHEe TeKCTYPH HEOOXOMMMO MPOU3BOAHUTH
COBMECTHO C H3YUCHHEM TeOJIOTHUYECKHX ¥ MUHEpaJIOTHYeCKHX OCo-
HeHHOCTEH MECTOPOKIECHUS
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U3 I'UAPOTEPMAIbHBIX HJIH XOJOMHBIX PAacTBOPOB, a TaKXKe BO3HHK-
IKe NMPH METacoMaTo3e BMEIIAIOLHX NOPO/L.

O6pasoBaHue 3THX CTPYKTYp OOyC/IOBJIMBAeTCs KPHUCTAJJIH3a-
UHMOHHBLIMH CBOHCTBAMH MOJBEPTaOILErocs KPHCTANIH3AINE Belle-
CTBA: CIIOCOGHOCTBIO KPHCTAJJIM3AUUH H  CKOPOCTbIO  KPHCTaJI-
JIA3ALHH.

Cnoco6HOCTb KPHCTaJAJH3ALHU—3TO CBOHCTBO
BellleCTBa JlaBaTh TO MJIH HHOE UHCJO IEHTPOB KPHCTAMIN3aUUH B
eIHHUIY BpeMeHH.

UeM Bhille CIOCOGHOCTE KPHCTANLTH3ALHK BellecTBa, TeM Oosee
MEJIKO3EPHHCTBIN arperat Oyfer NMOJyuaThCd H3 HETo B Ipolecce
EPHCTAJNIM3ALHH, H Ha0GOpOT.

CkopocTb KpHCTAJNJH3AaIlUH-—3TO JUHEHHAs CKO-
pPOCTb pOCTa KPUCTA/JIOB™B €IMHHIy BPEMEHH.

Uem Bbllle CKOPOCTh KpHCTAMIH3alUMH, TeM OblcTpee OyAyT pa-
CTH KPHCTaJJIbl U TeM MeHee coBepIUeHHbl OyAyT UX KPHCTAJIOrpa-
¢uueckne ¢opmol. Ilpn HesHaunrenbrOH CKOPOCTH KpHCTAJNIH3a-
uuH 6yayT BO3HHKAaTb NpaBHJbHBEIE O GOpPME H OAMHAKOBBIE IO
pasMepaM KPHUCTaJIEL.

Kpucrannusanusi BellecTB TAKXKKE BO MHOI'OM 3aBHCHT OT TeM-
nepaTtypsl 4 AaBjeHusi, TamMmaH nmokasan, 4TO CHOCOBGHOCTL KpH-
CTA/UIM3aLIHH H CKOPOCTb KPHCTAJJIM3ALHH 3aBHCAT OT CTeNeHH
NepeoXJaxXACeHHUS XHUILKOCTH: YeM CHJIbHEe NepeoXaax-
JleHa JXHAKOCTh K MOMEHTY HauaJja KpUCTaJJH3aluH ee, TeM 00Jb-
mee YHC/J0 LEeHTPOB KPHCTAJLIN3ALMKE BO3HUKAeT B Hell U TeM 60oJb-
[1asl CKopoCThb pocTa 3apofsilieif umeer mecto. [lpu Gosee CHILHBIX
epeOXNaXKACHUAX ITH CBOHCTBA, MOCTHIHYB MAaKCHMyMa, HaupHA-
10T cnajath (puc. 44).

ITosToMy npH He3HAUUTEJBHOM NEPEOXJNANKIACHUH MHUAKOCTH
OynyT MMeTb MeCTO SIBHO KPHCTAJJIUUeCKH-3€PHUCTLIE arperarhi.
OGuacTy, oTBevarllle MAKCUMYMY KPHUBBIX CIHOCOOHOCTH KPHCTAaJ-
JH33LIMH H CKOPOCTH KPHCTaMIH3aLud, OyAyT XapaKTepH30BATHCS
TOHKO3EPHHUCTHIMH HJIH JaXKe CKPLITOKPHCTAJNIHYECKHMH CTPYKTY-
pamu. Ouenb ke GOJIBIIOE IEPEOXJIAXKAeHHE BellecTBa 6yaeT OTBe-
yaTth 06JIaCTH reJei.

ITopobrast 3aBUCHMOCTh KPHCTAJ/UIH3AUMOHHLIX CBOHCTB MUHE-
pajnioB HabIONAeTcst 1 OT CTENEeHH MepechH U(eHUd pac-
TBopoB. Cnabo nepecwieHHble, passejeHHble PacTBOPH JAIOT
KDYIHLIE, COBepIIEHHbIE KPHCTAJLIBI; 0oJee MepechillieHHbe — MeJl-
KHE€ KPDHCTAJUIbi U TOHKO3€pHHCTHle arperathl; NPH De3KOM IIepecs!-
HICHHH MOTYT 06pa30BLIBATHECS KOJIOH/IEL.

JlapneHnue, IO CPaBHEHHIO C TEMIEPATYPOi, HrpaeT MeEHDL-
uIylo, HO BCe e CYIIeCTBEHHYI0 pOJb B Tpolecce KPUCTAJIH-
saIuu.

IloBrimenne paBiieHusi crocoGeTByer 0OpasoBaHHIO KpPHCTaJ-
JIOB; TaKOBa €ro poJib, HaUpHUMep, IIpH [e€PEKPHCTANIH3aUHH KOJ-
nousop. IIpH mOHHXKeHHH NaBJeHHs NPOHUCXOJHUT yJajeHHe Taso-
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Obracmu crpyrEmYp:

1 mpucmarawe seprucmorx

g&, \Z/: MOHMOICDH UCMRT
8 AR
3 2\ e

X I\ eereu

S ‘

e HARU TOCIE TXPEICIREPUCIR UL IET

Puc. 44. CxeMa 3aBHCHMOCTH KDHCTAJNHU3AUHOHHEIX CBOACTB MHHEpasoB oOT
CTENEHH MNMepeoXJaXk[AeHHs] HIN MNepechillleHHs! a — CKOPOCTh KPHCTAMIH3ALHH;
6 — cnocoOHOCTb KPHCTAJIH3aLMH.

(ITo A. I'. Betexrusy).

L

00pa3HbIX KOMIIOHEHTOB U3 PacTBOpa, UTO BelleT K 00pa3oBaHMIO
CKPBITOKPUCTANIMUECKHX HJIH KOJJIOMZHLIX Macc.

Cpeny CTPYKTYpP OTJIOKEHHMS Pa3NUYaAIOTCS CJEeAVIOIHe THIIDL.

[TlanupuoMopdHO3EepHHCTAS CTPYKTypa—3epHa MH-
HepaJioB HMEeIOT BeChMa COBEPIUEHHYI KPHCTAJUIHYeCKylo ¢GopMmy:
3BreApaNbHyI0 MM uxHomopdHyw. B pynax sta ctpykrypa BeTpe-
yaercsl PeAKO; B KaueCTBe IIpUMepa MOXHO YKa3aTb Ha paccesH-
HYIO BKpallIeHHOCTb XPOMHTa B JLHHTe. -

F'mnuauomMopodHO3epHUCTAA CTPYKTypa — MUHepa-
Jbl C YACTHYHO PA3BHTHIMH KPHCTAJUVIHUECKUMH TPAHSIMH HMEIOT
cybrefpanbHyio WJAH runuaHomopduyio Gopmy. ITy CTPYKTYPY
MOXKHO 4acTo HalJIofaTh B PYAaX XPOMHTOBBIX H KOJYeTaHHBIX
MeCcTOpOXJeHuH (puc. 45).

AnnorpuomMopdHO3epHHCTAs CTPYKTypa — Hempa-
BWJIbHBlE O (JOpMe MHHepaJbl, He HMeOLIHe KPUCTAMJIHUECKAX
rpaHeil; ¢opMa 3epeH HOCHT Ha3BaHHE aHTeJPaJbHOU HJIH KCEHO-
mopcdHoit. TIpuMepst 3Tof CTPYKTYPHl OOBIYHEL B CYJAb(hHIHBIX
pyzaax. ~

Kak pasHOBHAHOCTb aJIOTDHOMOP(HO3EPHHUCTON CTPYKTYPH
clegyer OTMETHTh CHA EPOHHTOBYIO CTPYKTYpY, Habiiopalo-
IIYIOCS B XPOMHTOBBIX H THTAHO-MarHeTHTOBHIX pyAax. B mux pya-
HBIfi MMHepaJ (XPOMHT, MArHETHT, HJbMEHHT) KpPHCTAJIH3yeTcs
nosxe cuIHKaTa (OJMBHHA, IHPOKCEHA) M 0OpasyeT HelpaBHJb-
Hble, KCeHOMOp(HbIE BbIICTCHHS B NPOMEXYTKaxX 3epeH CHJAHKATa,
KaK Obl [IEMEHTHPYS MOCJeNHHUIL.
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[Topduposunuas crpyRTypa xapakrepusyercss Bbifeste-
HHEM KDYIHBIX 3Bre/paibHbIX 3€PeH OAHOTO MHHEpaJa B CIUIOLI-
HOW MJT4 MEJKO3epHACTON Macce npyroro. Hanpumep, nopgpupossie
BLIJIGJIEHHS! THPUTA B IHPPOTHHE.

SR N B

Puc. 45. Tunuanomopduosepuucran CTPYKTYPa KOMYEHAHHOH PyAH.
y —nuput; Cp ~— XanbKOUHpPHT.
YBenmuenne 20X. . (ITo A. T. Berextusy).

[TodkMTHTOBAA CTPyKTypa XapaKTepusyercs BK.IOUe-
HHSAMH MEJKHUX 3€pHbIHIEK OJHOro MHHEpaJla B Macce KPYITHDLIX
KPHUCTAJJIOB APYroro. Pacnpcae.ne}me 3THX MEJKHX BKJIIOUeHUil He
MOAUNHACTCA KaKOH-THOG0 3aKOHOMEPHOCTH. [IpuMepom moHKHAH-
TOBOH CTPYKTYPBLI MOXKET CJHY2KHTb KOJuenaHHast pyaa, B KOTOpOﬁ
B KPYIHbIX KpHCTaJJiax MUpHTa Ha6JHOZ[a!OTCH MeJIKHe 3¢PHBIIIKH
XaJIbKOMUpHUTa, cPasepuTa MAH TeHHAHTHTA.

K STOMY K€ THNY MOXKHO OTHECTH BKJIOUEHUHHA MeJbHaninx
KPHCTA/I0B MarneTura B casepure, ¢ TPYAOM pasiuuuMble NOJ
MHKpOCKONIOM. Takas CTpyKrypa xapakTepHa sl IHHKOBLIX pya
KOJIYeaHHBIX MECTopoxaenui Ypasa.

CKpPBITOKpHCTANJHYECKAS H redepas CTPYKTY-
PBI 06p33y}OTCﬂ OpH BeCbMa 3HAYHTEJNBHOM [epeoxysak IeHuy uJaIu
P pE3KOM MEPECHINEHHH PYHOHOCHBIX PACTBOPOB, M3 KOTOPBIX
BbITagamoT CKPBITOKDHCTAJIJIMYECKHE U JfazxKe KOJIJIOH AHIBIe MACCHL.
Ipn nocsienyomux mpoueccax MeraMopdHaMa KOLIOHIL J1eTKO
noaseprarTcd HEePpEeKPUCTAMAU3ALNH, a [IO3TOMY TeJieBhIe CTPYKTY-

PBl penku B pynax. ITpumepom MoMXer CiyXHTb rejepast CTpyKTy-
pa aypunurMeHra,

Crpyktypa pacnaga TBepamix pacrsopos

OG6paszoBaHue 3100 THIA CTPYKTYpP [IPOHUCXOJHUT BCJAEILCTBUE U3~
MeHeHHs! (PUINKO-XHMHYECKHX YCJAOBHH, CYLIECTBOBABIINX B MOMEHT
OTJIOXKeHHsT PyAbl. B HOBBIX ycaoBHAX IIepBOHAYaJbHbIe CJIOKHBIE
COENHHEHHS CTAHOBATCHA HEYCTOMYHBLIMH M pacHafalorcsi Ha 6oJee
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RpocTHe MuHepaan, [lo cyuwiecTBy STOT MPOLECC 3aK/lO4aeTcs B
TOM, YTO YacTh KOMIIOHEHTOB, KOTOPhIe B MOMeHT 006pasoBaHust KpH-
€TaJJIOB BXOAMJHM B COCTAB MHHepa/Ja B BHJE TBEPJOrO pacrsopa
HJIM H30MOPGHON MpHMecH, B NPOLECCe AajbHEAIIEro MOHIXKEHHA
TeMrepatypn 0GOCOGMINCHE B BHAE CAMOCTOSITEJbHBIX — COeIH-
REHH,

CTpYKTypht pacnafa TBepAbiX PACTBOPOB NPEACTABAAIOT COOOH
TOHKHE M 3aKOHOMepHble IPOPACTaHHS MHHeDaJoB, HaOJIORaEMbIe
00J, MHKDOCKONIOM IIPH CHJbHBIX YBEJHUEHHAX. ITH CTPYKTYPH
HMeloT 6OJIbIIONH HayuHBI HHTEPEC, TaK Kak pacmaj TBepAbIX pac-
TBOPOB AJAA H3BECTHLIX BEWECTB [POHCXOMHUT PH HEKOTOPBIX Onpe-
AeJIeHHBIX TeMIepaTypax, KOTOpble MOTYT ObITb YCTAHGBJENB! C
MOMOILLIO 3KCIIEPUMEHTOR.

DKcrnepHMeHTaNbHble HCCJAENOBaHHS MOKA3bIBAKOT, 4T0 AJs 00-
pa3oBaHHsl CTPYKTYp pacnajfa TBEPAbIX PacTBOPOB HEOOXOLUMO
[iOCTCIIEHHOE MajieHHe TeMilepaTyphl yXe Ioc/e Toro, Kak o6paso-
BAJIOChL TBEPJOE KPHCTAJIIHUECKOe BellecTBO. Peskoe NOHHKeHHe
TeMIepaTypbl NPHBOAUT K 3aKaJKe TBEPAOro pacTsopa; B 3ITOM
clyuae IpH OUYEHb CHJbHBHIX YBelHueHHsix Oyner HaOMOAaTLCS
BIIOJIHE OJHOPOJIHOE BeMICCTRO.

B ofieM ciayuae npu o0pasoBaHHd PYA CO CTPYKTypaMH pac-
Iafa TBEpPAOro PacTBopa NpH OXJaXKIEHHH KaKOro-aubo pYAHOro
pacriaBRa MOXKHO BBIJIGNIHTL TPH CTAJIH¥ COCTOSHHST BELIECTBA:

1) Temreparypa Bhllle TOUKH IUIABJEHHS — OJHOPOAHBIN KHJ-
KHH paciias;

2) TeMmeparypa B lIpefeJax OT TOUKH HJABJEHH 1O TOUYKH
pacnaja — OJHOPOJHBIA TBEPALH PacTBOp;

3) TeMmmepaTypa HiXKe TOUKH paclaja — TOHKHe 3aKOHOMep-
Hble CPOCTKH MUHEDaJIOB.

‘TIOCKOJILKY pacrnajl TBepAOro PacTsopa KakoH-iubo mappl Mu-
HEpaJiOB [IPOMCXOJNT B H3BECTHOM MHTEpBaJle TEMIeparyp, To Ha-
XOMXKJICHHE 3THX CTPYKTYP B PYAaX MOMKET CIYKUTb OGbEKTHBILIM
KpHTEpHEM AJIs CyXJeHHs o TeMmepaType ux ofpasosanus. Cie-
J0BATENb0, 370 GyAyT CBOEr0 POAa CTPYKTYpHO-MHUHEpaJoruve-
CKHe TepMOMETPHL.

3axkonoMepHLie cpacTanus, HalOMHHANOIIHE IO BHENIHEMY BHU-
Iy CTPYKTYpbl pacraja TBEepABIX PACTBOPOB, MOIyT 0OpPa3sOBLIBATE-
cq | TIpH APYIHX Ipoleccax, HanpuMep npu 3ameulenud. [lostomy
OYeHb BaXHO 3HaThb KPHUTEPHH MJIs1 OTIMYH{ CTIPYKTYyp pacnapa.
M3 Takux OTJMUHMTE/]bLHLIX HPH3HAKOB HEOOXOLHMO OTMETHTD:

1) BRMOucHHBle MuHepaJbl, o0Jajawoliue PE3KAMH, POBHBIMH
rpaHULaAMH,

2) yMmeHblLeHye WHPHHEL TMIACTHHOK B MECTaxX IepeceyeHnst uin
COeJIHHEHNS UX B pellleTke;

3) BKJIOYEHHst MHHEpaJoB, OObIYHO He CBsI3aHHble ¢ IPaHUNA-
MH 3epeH, TPellMHKaMH U APYTHMH 06pasoBaHHAMH, CIOCOGCTBYIO-
IUMH 3aMelLEeHHIO;

4) BK/TIOUEHHSI, 4ACTO TPEACTABJAIOUIHE COB0M OTAEbHbIE KPH-
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CTalNBl B MPOTHBOIOJOKHOCTL NPOMKHIKAM, COCTOAIIAM H3 MHO-
FHX KPUCTAJJIOB.

Huke naerca Kpatkas XapakTepHCTHKA BaXKHEHIIHX CTPYKTYp
pacnana TBepAHIX PacTBOPOB.

ITerenbyaTas cIpykrypa o6pasyercs B TOM ciaydae, KO-
Aa onMH M3 MHHEpaJoB obocobisiercs NMo mepHdepud Apyroro B
BHJI€ TOHKHX H3OTHYTHIX XKHMOK. IIpuMepom MOryT ciiy:Kuth MHp-
poTtuHo-nenTaaHAuTOBBE pyanl Ceabepu. B 3THx pynax, Kpome
CPAaBHUTENbHO KPYNHBIX BbIACJEHHH TEHTNAaHAWTa, HaGai0nanTcs
elle MeJbYaiilliue ero BhACJIEHHS, PABHOMEPHO pacrpefeeHHble
B Macce NMHPPOTHHA.

Temnepartypa pacrmaja TBepAOro pacTBOpa MHPPOTHHA M IIEHT-
JIaHIUTa KCIIEPUMEHTANbHO Ompefesena XeBHTTOM B 425°,

Pewerwyaras crpykrypa BosuukaerT B TOM cayyae, KOrZa
OIMH U3 MHHEDAJIOB TNOAYHMHSETCH KpHCTaMTOrpadUUecKdM Ha-
npaBjieHHsM apyroro. Hanpumep, B THTaHO-MarHeTHTOBHIX pYHax
TPH CHUJILHOM yBesindenuu (MMmepcus 95X unn 1/12a) moxHO Ha-
GiiozaTh TOHYAAIIYIO PeIleTKy MJIACTHHOYEK HJbMEHHTA, PacHona-
ramulerocs Mo OKTa3ApHuecKol cmafiHOCTH MarHeTHTa. Pacnag
TBEPJOrO PacTBOpa MarHeTHTa H WIbMeHHTa, 1o Pampuopy, mpouc-
XOIMT 1pu TeMmnepartype 800°

HpyruM npumepom sBIAETCs pelueryartas CTPYKTypa pacnaia
GopuuTa-xaibKonmupuTa (pHC. 46). 37ech BPOCTKM XaJbKOIHPUTA
pacronaraiorcst o HesiCHOM OKTa3puyecKoll CriafiHOCTH GOpHHTa
B BHJle NPSAMOYTONBHON, UM KOMOWHHPOBAHHOH TPEyroNbHOH, HJIH
IIGCTHYTOJILHOM PEIleTOK B 3aBUCHMOCTH OT NOJIOXKEHHS paspesa.
Temnepatypa pacnaja TBepHOro pactsopa GOPHHTA H XaJLKOIHPH-
Ta, no uccienonanuo JI. I1. I'puropbesa, sasucuT OT KoJsuuecT-
BEHHbIX COOTHOIUEHHH COCTABASIOMX MHHEPAJIOB: yCTAHOBJEHO,
YTO NPH COJACPKAHUM XaNbKOMUPHTA B pyle 6% pacman nacrynaer
npu 320° a mpu cogepxaHuu ero 12% — npu 430°.

Puc. 46. PemernaTas cTpyKTypa pacmaza TBepAOro pacrsopa
60pHHTA M XaJAbKONMHUPHTA.
DOpPHHT — OCHOBHAsl cepasi Macca; XalbKOMHPHT — Gesbie, TOHKHe NJACTHHKH.
YBenuuende 200X.
ITnacTuHYaTas CTPyKTypa XapaKTepH3YeTCs [PACHoOJo-
JKeHNeM IIaCTUHYATBhIX BPOCTKOB Kaxkoro-aubo MHHepaJia TNpeHMy-
HEeCTBEHHO B OOJHOM HampaBJEHHH B Macce Apyroro. TaK, Hanpy-
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Mep, B PyJaXx ONHOIO H3 THTAHO-MAIHETHTOBBIX MeCTOpOXAeHUA
NPH CUNLHOM yBeaHueHHH (nMMepcHsi 95X uau 1/7a) HaGnopaior-
sl TOHUAHIIHEe BPOCTKH MJIACTHHOK IeMaTHTa B 3epHAX HIbMEHHTA.
Pamzop yCTaHOBHJI /iB€ reHepaniH TAKHX MJIACTHHYATBIX BPOCTKOB
reMaTuTa B HJIbMEHHTE H ONpeles]u] AJd OJHOH H3 HHX TeMrepa-
Typy pacnaga B 700° a aast apyroft — 500—600°.

Becbma unTepecibl Gojiee KPyNHble [UIACTHHYATHIE BbIISICHUS
KyOanura B xajpkonupure. OHH H3BECTHH JUIA MarMaTHYecKHX
Me/IHO-HHKETeBhIX MeCTOPOXMAEHHH, CKapHOBBIX MECTOPOXKIEHUH
Menu H ap. Temmeparypa pacnaja TBepAOro pacTBOPa XajibKOMH-
pHTa W KyGaHuTa SKCIepHMeHTanbHO onpefesena Hlsapruem
B 450°. .

OMyJAbCHOHHAS CTPYKTyPa XapaKTepH3YeTCS BBIAEJICHH-
eM MeJIKHX K MeJbyafilliX KalJIeBHAHBIX 3epeH OJHOT0 MHHepaJ/a
B OCHOBHOI Macce japyroro. IIpy mocTeneHHOM OXJAXXKACHUH TBEP-
JOro pacTsopa BHauaJle NPOMCXOMMT oOpasoBaHme rpyboaucrepc-
HBIX 4aCTHL, KOTOpHE MOTOM, B pesyabrare GoJjiee Pe3KOro MOHH-
MeHHs TeMIepaTypsl, GUKCHPYIOTCA B BHAE SMYJbCHOHHBIX PaBHO-
MepHO pacnpeneeHnbiX YacTHIL.

B xauecTBe PUMEPOB SMYJIbCHOHHOM CTPYKTYPHI pacnana TBeEp-
JOTO PacTBOPA MOXHO yKa3aThb Ha SMYJbCHIO XalbKONMpUTa B
chanepure, nuppotuia B chanepure (puc, 47), xamhkonupura B
¢TaHHHHe, OCMHCTOrO MPHAMA B IJIATHHE.

Phe. 47. DMyJbcuoRuas CTPYKTypa pacnaia TBEPAOTO Pacrsopa MHppoTHHA B
canepure.
Beiloe -—— nEpPOTHH; TeMHOE — ChallepuT.
Vrenuuenne 265X.
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Ecnu teMmepartypa nanaer MeNJIeHHO H MOCTENEHHO, NPOH30H-
AET MHTPalMsi 4aCTHl] B KPHCTAaJIMUECKOl pelleTKe, 4TO IMOBeaer
K CJMSIHHIO 4aCTHI, M 06Pa30BaHUIO MJACTHHOUEK H XKUJIOUEK, pas-

BUBAIOIMUXCS MO HaNpaBACHHIO CnafiHoCTH BKJIOYEHHOTO MHHEpa- .

aa (puc. 48). B pesyarraTe Oyner (OpMHpOBATLCA CTPYKTypa,
nepexofHasi K IJJaCTHYECKOM HJIH pelIeTyaToH, KOTOpas QueHb 4a-
cTo HabJlonaercs B py/nax.

Pyabl, obnapatompe CTPYKTYPaMH pacnaja TBepABIX PacTBO-
pOB, NPEACTABAAIOT COOOH HACTONBKO MEJKHE H TECHbIE CPaCTaHHS,
YTO OHH He MOryT ObiTh pa3jlesIeHbl NMyTeM MexaHHYecKoro obora-
IEHUs.

O6crosiTenbHas HecleoBaTeNbeKas pabora, NocBsilleHHas H3Y-
YeHHIO CTPYKTYp pacrnajga TBEepAHIX PacTBOPOB, Obljia npou3Bene-
na I'. llIBaptuem (Schwartz G. Progress in the study of exsolu-
tion in ore minerals. Econ. Geol. Ne 5, 1942).

Huxxe npuBeneH cmucok MuHepasoB, HAlOUIHX CTPYKTYPH pae-
nana tBepAbix pactsopos no {llesapruy.

1. AnaGanAHH-NUPPOTHH 22. SlkoOGCHT-raycMaHuT

2. BUCMYTHH-apPrenTUT 23. JIHHHeHT-MHAJEPHT

3. BucMyTtau-aMnekur 24, MarseTuT-reMaTtHur

4. DOpHHT-XaJbKO3HH 25. MarueTuT-HibMeHuT

5. BopHHT-XanbKOmHpUT¥ 26. Marserur-nupodanur
6. BOPHUT-NHHHEAT 27. MarHeTut-pyTHa

7. Kaccurepur-TaHTajUT 28. MarseTut-uInuHeNs

8. XanpkosuH-muTpoMeHepuUT 29. MarseTar-uMHKHT

9. Xanbkonupur-kyGanur# 30. TMepuknas-maruesur

10. XanbKonupHT-BaAJepHHT 31. InatuHa-upunuit

11. XanbKonHpUT-MUPPOTHH 32. TTuppoTnu-nenTAanguT*
12. XpoMur-nibMenut 33. Cepe6po-IucKpasuT

13. KyGauur-nupporun 34. ChanepuT-RalbKONHPHT
14, ®aMATHHHT-XANbKO3HH 35. Caneput-nuppoTHn
15. Tanennt-nupaprupur 36. CraHHUH-XAILKOMHPHT
16. T'anenut-retpasapur 37. CrauHHH-KyGaHAT

17. Tanenut-wrpomeiepur? 38. ’CTax—mHH-cd)anepur*

18. Tematur-pytui* 39. CraHHHH-TETPAdAPUT
19. Unbmennt-rematur® 40. IIrpomeitepur-aprenTur?
20. Wnomenur-nupodanur 41. TaHTanopyTH/-HILMEHHT
2]1. VIIbMeHHT-reMaTHT-pPyTHA 42. TeHHAHTHT-XaJbKOTHPUT

IlpumMeuanue. Munepan OCHOBHOH MAacchl HANMCAH MEPBbIM,
MHHEpaJ BPOCTKOB — BTOPBIM. CTPYKTYPhl, B KOTOPBHIX KaXIbllf W3 MH-
HepasoB MOKeT ObiTh H B BHAE OCHOBHON MAacCH ¥ B Buie BPOCTKOB, OT-

Me:‘;e“b‘ 3Be3J0YKOH. B COMHUTEJNbHRIX CJIV4asix CTaBHTCH BONPOCHTICAD-
HBIH 3HAaK.
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noro pactBopa chajepuTa H XaNbKOTIUPHTA.
[1nacTHHUaThle H TOUEUHbIE “060006.!'161-{1/{;1 xanbxozx;;::g)
{Genwie) pacnonaraiorcs no cnafisoctd cdanepura (T .
Veemuuenue 360X,

Pwe. 48. Crpykrypa pacmaja TBep

CTpyKTypbl PACKPHCTAJIH3AUHH KOJIJIOHJL0B

Koanouansie BemiecTsa sBJAAIOTCH HeJOCTaTOuHO YCTOH‘mil;{I;
MM B IPUPOAE: C TeueHHeM BpEMEHH MpH HEKOTOpHIX yCJIOB

: UCTAJJIHUECKHE.
11 MepPEexXONAT B BellleCTBa Kp -
° Cm?.naCHo @®. UyxpoBy, PaCKpHCTaLJIH3aLKH KOJIJIOHJIOB  CIIO

co06CTBYIOT! .
1. IloBninledue naBJeHHS. ‘
9. TTopbllilenHe TeMrepaTyprl B TEUCHUE JUIATEJILHOTO BPEeMEHH.

Hanpumep, npu Temueparype 950—300° ua ress Kpemuesema yaa-
JIOCh TIOJYYHTb KPHCTaJl/Ibl KBApUd. :

3. JlauTesibHbie MEXaHH4YeCKHe
PeKpHCTAJITU3ALHMIO HEKOTOPLIX BC
ch Kese3a 3TuM myrteM Gbuia mosyyeHa
KpPOKHTA. .

P 4, Jlyuucraa SHEPrHsl PaJ{MOAKTHBHOIO H yabTpaduosIeToBOro
HaJydeHu.
5. KpucraainzalMoHH

COTPACEHHUs, BHI3bIBAIOILKE IIE-
mecrs. Tak, H3 rejis THAPOOKH-
cMeCh reMaTUTa M JemHao-

Lle cpoficTBa BellecTBa. 3/ech, KpoMe

i "
pacCMOTPEHHBIX paHee TOHATHH (cnoco6ﬂocmHﬁgﬂgg&ﬂgg;ﬁuﬁpw

< OKa3blBaeT BJHA
CKOPOCTH KPHCTaJUIH3ALHA), cuna Kpi-
OCTh HOBOOOPA3YIOLIErocs P

CTAM3AINEY, T. €. CIoCoOH !
pasBUBaTh coBeTBenHble KpucTasorpadHuieckye ¢dopmbl B YCJIO

BUSIX CTECHEHHOH Cpellbl.

B npouecce npeoGpasosa
AMuecKoe COCTOSIHHE BO3HHKA
MuHepaJbl, KOTOpbIE [OMy4aioTcs H3 T
cTaJiMueckoe COCTOSIHHME, HA3bIBAIOT M

B ta6a. 12 mo ®. B. UyxpoBy npuBeieHbl H
fbl ¥ 06pa3yolHecs U3 HHX METaKO/JIOHABL.

HHS BElLeCTBA KOJJIOHAA B KPHCTAJ-
eT psAf TNPOMEXYTOUHDLIX dopm. Te
esiefi TIpU Mepexoie B KpH-
eTAaKOJJOHLAMH.

eKoTopble KOJUJIOH-
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- Tabaununa 12

Koanonan Merakoanonan

Onax SiQ; . nH,0 Xanuenon, kpapu SiO,
TuppoTpounur FeS.nH,0 Inupnut, Maprasat FeS,, nupporas
Fen, Sp+1

Bypruur, chanepur ZnS

I'érnt FeO. OH, rematur Fe, O,

lnacnop (68mut) ALO,. H,0

V3 1alnunel BUAHO, YTO HEKOTOPHIE H3 METAKOMJIOWAOB OTJIH-
HaloTCil OT KOJUVIOMIOB MOHHXEHHBIM COMEDIKAHHEM WJIM OTCYTCT-
BHEM BOJHL.

Packpucrantusanus reefi Bbipaxaercs no CyLIeCTBY B RO3-
HHKHOBEHHH KPHCTA/IH3AUHOHHBIX IIEHTPOB H B MOCJAeAyIOUIel me-
PCrpyinupoBKe aucnepcHoil (aser Kosutonga. ®PopMel BO3HHKAW-
IIMX TIPH 3TOM MHHEPaJ/IOB 3aBHCAT KaK OT CKOPOCTH KPHCTAJJIH3a-
UMM, TaK M OT NPOCTPAHCTBEHHOIO paclpeReseHHs UeHTPOB
KPHCTAMIN3a 1Y, v

M3 reneit npoctoro cocrama, faioulmx B pe3yJibTate pacKkpu-
CTalTH3aUHH  MOHOMHHeEpAJIbHble MAacchl, HepejKo o06pasyiTcs
PanvaNbHONYYHUCTHE arperars.

OcranoBuMCsl KPaTKO Ha HEKOTOPHIX THIAX CTPYKTYp TMepeKpH-
CTaJIN3a1HY KOJMJIOUIOB,

Cheponurosas crpykrypa XapaKTePU3YeTCH CKOMJIEHHUEM
MEJIKHX OKDYIJIBIX BbIIEM€HHH paldHaNbHOMYYHCTOrO CTPOEHHS.
BosnuknoBenne pannanbHOMyUHCTOrO ctpoennst ®. Uyxpos obbsac-
HsleT CAeAYIOLIEM 06GpPasoM.

Kpucranapl, sapogsiud Kotopsix 6iH3Ko pacnoyioXedsl Apyr
OT Apyra, MOTYT PACTH JIHIIb 0 MOMEHTA CONPHKOCHOBEHHsS KpH-
CTAJITHICCKUX HENENHMbIX; B JAJbHEALIEM HX POCT MOXKeT MPOHC-
XOIMTD JIMIIL B HATIPABJIEHHH, NepHeHIHKYISIPHOM IJIOCKOCTH pac-
NOOKEHUA 3APOJbINIEH, T. €. 10 PAfNyCaM u JyYaM OT UEHTpa
KPHCTAMIIU3 KA.

CoeponnTosble M pagHaIbHONYYHCTHE CTPYKTYPBI HabJI01aI0T-
€y clenylomux MuHepasoB: nupura (puc. 49), Mapkasura, BYpPT-
uuTa, AypDUNUTMEHTA, NHPPOTHHA, reMATHTa, PETHTA, NICHAOMETAHA,
MaJjlaxuTa, CMUTCOHHTA U HEKOTODPBIX JIPYIHX.

I'paso6aacruyecKkas CTPYKTYpa o6pasyercst npu e-
PeKpHCTA/IH3AUMH refl B XapaKTepH3yeTcss CKOMIeHHeMm 3epeH,
HMEICILHX OKPYIJble WM yIJIOBaThle OUEPTaHHS.

IToppupobamacruueckasn CTPYKTypa XapakrepHayercs
oGocobienuemM KPYnHLIX 3epen MHHEDAJIOB CPeJH OCHOBHON MAacCCh
MeJIKHX.

IToAiknnoBmacruueckas CTPYKTypa XapakrepH3yer-
€5l HAJIMYHEM KPYNHBIX KCeHOOMACTHYECKHX HHJMBHIOB OJHOTO MH-
fiepana, CoepKAIUX MeNKHEe UAHOGAACTH APYroro MuHepasa.
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Po6eprconnt ZaS.nH,0
Jlamonnt FeQ. OH .3 H,0
Cnoporeaunt ALO, . H;O

%,

Puc. 49, PagnalbHONYanCTOE CTpOeHne RRPHTA.
Veeanuenue 50X,

CrpyKkTypbl 3aMemienns (KOppO3HOHHbIC)

CTpyKTyphl 3aMelleHdsl MMEoT BeChMa umpox;oe p:;%%%i;%:
Henue B pylax Kak HIOTEHHBLIX, TAK U SK30OTCHHBIX M A
uuii. [pomece 3aMelueHHs] MOXeT IPOSIBAATHCA KaK npamemenue
HOM OTJIOMKEHHH PYJl Ha MeCTe BMCUIAIONKX nopoz, (3BaHHH .
1OpON PYROH), TaK U Moc/e NepBoHadaIbHOro cpopMup;) (3ame§g-
ABI, 34 CUET M3MEHeHHs paHee OTIOMEHHBIX MHHEPAJO
: oit).

.me;fife”fu&y{ﬁe gnpeuenﬂerc;r K4K pacTBOPEHHE OJHOTO uélc»;erpyn: ;
Il MHHEDAJIOB APH OJHOBPEMEHHOM OTJIOXKEHHH B 3T0Meglﬂe leé;;zr.
TOro MHHEpana Wik rpynnsl ux. Pacrsopenue W OT/I0XK e [pote.
KafoT COBMeCTHO, [pOIecc He CONPOBOXKAAETCA H

061;524;;{ saMellaoluii MHHepaJa NPHHHMaeT MpHCyllHe iIMgITKop:
crasl/luecKde OrpaHHUyeHHs, TO ero Ha3bBaloT METakK %Memeﬂm

B npuxartofl HaMu KJI4CCHUKALMH K CTPYKTypaMm 306J1a113}o1'
OTHOCSTCS JIMIIL MHHEpa/dbHble CPACTaHHs, KOTOpble oG ammorT
SICHO BLIPAXKEHHLIM Y30pPOM 3aMelleHus Wi pa31:e11aman TeMpga_
suu). He B Kax/10oM MeCTOPOXKIEHUH, 06paaoBaBmeMﬁﬂH }Ilme -
MeleHus, Ha6Jio1aloTes ONCHBaeMble CTPYKTYpHL. Ha Z}l) Hagﬁm-
KOHTAKTOBO-METACOMaTHUECKHX MECTOPOXAEHHUSX HHOI‘ILH) Gao-
AAI0TCA JHUIL CTPYKTYPH omox(emmwI é;(apncramusaun ,

3aMellleHHst He OCTAaercst .
CTp)ll/'}g})/]EeHne CTPYKTyp 3aMellieHust B PyJlax UMeer 60J1bc1;1::01{;e£:
THUeCKoe 3HaueHHe. DTO RAeT BO3MOXKHOCTD HHOTAA Y ,
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38 CUET 4ero M Kak Omiarajach pyia ¥ KakoBa G6buia nocJaen0Ba-
TEJILHOCTb B OTVIOXKEHHH DYAHBIX B KHABHLIX MuHepanos. Ilocae-
AOBATEJBHOCTL MUHEPaJOOGPa3OBaHHs 3aBHCHT Kak OT cocTaBa
PYIHRIX MacC B BMELIAKOUWINX MOPOA, TaK H OT DU3HKO-XUMHUECKHX
yc.ngspm TEYeHHs Ipoiecca.
4CCMOTPHM HauboJsiee XapaKTePHEl D

YT oD Ha p PHbIE TIDHMEDEl CTPYKTYP Hs

CrtpyxTypa pasvenanus (koppo3auu) xapakre-
PHSYETCsl TIPOHHKHOBEHHEM OJHOIO MHHepasia B JAPYro#, B pesy.n-
TaTe Uero samelllaeMblii MHHepaJ o6pasyeT OueHb HelpaBHJIbLHEE
0 (OpMe 3epHa ¢ HEPOBHBIMA, 3a3yOpeHHbIMH KpasiMH H 6yxTO-
1I0J00HBIMU CTeHKaMu, DTa CTPYKTypa HMeeT Goabilioe pacnpocrpa-
HEHUE B pynax cymb(QUAHBIX MECTOPOMKICHUI (puc. 50).

o

Puc. 50. Kopposuoinan CIPYKTYDA 3AMCHICNNS INPHTA carepRTOM.
Benoe — mupur;” cepoe — chanepur.

¥eeauuenne 40, (ITo C. HUsauony).

B navanmsuble craguu samenternus KOPPOMUPOBAHHbIE MUHEPATH
MaJo H3MCHSIIOT CBOK TNEPBOHAYANBHYIO ¢bopMy u yacto obrana-
10T, H30METPHUHBIMH BBLITYKJABIMH MJIH BOTHYTBIMH OYepPTaHHSIMH
Bonpoc o nocrenosatensuocty BbIIEJEHUA MHHEDATOB B HTOM
Caydae pelnaerca sierko. Ilpu riy6oko samemmen npouecce 3a-
MELUEHHsI KOPPOINPOBAHHLIA MHHEpas NPHHHMACT KpaliHe Hempa-
BUIbHYIO dopMy, HATIOMHUHAIOlyI0 KceHoMopdHOe 3epHo. TTopsinok
BLIICJICHHS MHUHEPAJIOB B 9TOM Cjiyuae ONpeNeJUTs TPyAHO. Pe-
UIHTb TOT BONPOC MHONAA yaaercs no CeKYLIUM INPOXKHIAKAM, o
SaMelIeHHIO BJOJIb I'DAHHIL 3eDeH H M0 CIafHOCTH, TIO rycropa’cno-
JIOXKEHHLIM OCTaTKaM 3aMelIeHHs Y IPYrUM IIPHU3HAKAM.
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CTpyKTypa nmepeceueHH# XapaKTepU3yeTrcsi Hakuam-
€M XKWJIOK MHHEpaja 3aMellalollero B MHHepaJe 3aMellacMOM.
ITH KUIKH 06/1afaI0T OOBIYHO HENPaBHAbHO O'PaHHUEHHBIMH CTEH-
KaMu, KOTOPHE B CBOJO Ouepefb 4YacTO HemapaJiefIbHbl MeXay
coboil.

CTPYKTypa OCTAaTKOB OT 3aMEULEHHs XxapaKre-
pU3yeTcs COAEPIKAHHEM B DPa3belleHHOM 3epHe DETHKTOBHIX Macc,
OOBIYHO CKOLEHTPMPOBAHHBIX B cepefnHe 3epHa. OpHEHTHPOBK2
STHX OCTATKOB (PeNHKTOB) COXpaHsiercst obiuas.

CxkenerHasa cTpykrypa Bcrpedaercs peako. Ona o6pasyer-
€l B TeX CJAyudfiX, KOLLA NMPOLECC 3aMelleHHs MHHepaja HJeT ©OT
ueHTpa K nepudepuy; HapyKHble IPAHH KPUCTAJLIA TIPH 3TOM CO-
XpaHaTCA, 06pasys KPHCTAJNNIHUeCKH cKesler 3epHa. dTa CTPYK-
Typa XapakTepHa IjIsl THPHTA H APCEHOMHPHTA, PexKe IJIA KHJib-
HBIX MHHepaJsoB (puc. bl).

Puc. 51. CkenerHas CTpYKTypa 3aMmelleHHd NHPUTA ChajlepHTOM.
Benoe — muput; cepoe — cdanepur.
VBennuenne 60X.

I'paduuecKas CTPYKTypa xapaKTepPH3YeTCA TECHLIM B3aH-
MONPOpaCcTaHHeM JBYX MHHEPAJIOB, OAMH M3 KOTOpHIX o6pasyercs
aa cueT 3aMemnenusi Apyroro. Hanpumep, cpacranus OopHHTa %
XaJIbKO3MHA, FaleHHTa W apre’THTa u Jp.

PemweTuartas CTPyKTypa 3aMeLICHHA NOJYy4Yaercs B Clyyae
NPOHUKHOBEHHS] MHHEPAJIM30BAHHOrO pAacTBOpa BJOJb Iiepece-
KalOLMXCS HANpaRJIeHHH CIAafHOCTH 3aMenlaeMoro MHHepaja.
B orauude oT penletyaTtoii CTPYKTYPHI pacrajia TBepPAOTO PacTBoO-
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pa NAacTHHKM 3aMellalllero Muuepata paclnpelessiorcss Hepas-
HOMEpHO, INPHYPOUHBAACh K TPEUINHAM H I'DAHHIAM 3epeH; KpoMme
TOro, 31eChb He HabJwAaercsa CyXeHHsd NepeCeKaloluxcs MnaacTi-
HOUEK H 10JIoCOK. TIpiuMepom ee MOKET CYXHUTb CTPYKTypa 3ame-
HIeHHUs MAarHETHTa I'eMaTHTOM, ofpasylonlasicd B MapTUTOBBIX PY-
Iax XKene30PyIHBIX MecTopoxaenud (pHc. 52).

HeMenrtnaa CTPYKTypa ABJASAETCS pEe3yabTaTOM 3amelle-
HHS L[eMeHTd [I€CUaHHKOB CYJb(UIAMH PYJOHOCHBIX PacTBOPOB.
Oco6eHHo 6JaronpUaTHEL A/ 3aMelU€HHS H3BEeCTKOBHCTHIE Mecua-
HUKH, Ha MeCTe KapOOHATHOrO LEMEHTa KOTOPLIX OTJararTCs
cyrbduanl. B mepuctoix mecuanukax Kasaxcrasma wnabmopaiorcs

MeJIKHEe M30MeTpHYHbIe 3eDHA KBaplla, CUEeMEHTHPOBaHHble GOpHHU-
TOM U XaJbKOIHPUTOM.

S:C‘efilzl. Peme:ranag CTPYKTYpa 3amMenieHufl MarHeTHTa reMaTtHTOM. B otnuume
peleTyaTod CTPYKTYprl paciaja reMaTHT NPUYPOUEH K TPeI{HHKAM H Tpa-
HUILAM 3epeH.

I — marnernt; 2 — remaTur: 3 — HepyHHI MHHEpaJI.

Venuuenne 265X. (ITo B. Tnaskosckomy).

CtpykTypn nasnenns (meramopduueckue)

[Toxn BJAAHAEM MeXaHHYeCKHXx AeQopMauuii H, BEpOSTHO, IpH
MOBLIIICHHOH TEMIlepaType IPOHCXOAHT CYIIECTBEHHOE H3MeHCHHe
pyA. CynbdHAb H HEKOTODble OKHCIIBI, SIBJSIONIHECS IJIABHBIME CO-
CTABJSIOIUIMMH MHHEPAJaMH DYI, MPEACTABASIOT CO60fl ManoyeTai-
yuBble 06PA30BAHHSA, JIETKO IOABEPralOLIHECs] MOJEKYAPHLIM IIe-
PErpynnupoBKaM, 4eM PYAbl CyMeCTSEHHO OTJIHUAIOTCS OT FOPHBIX
NOpOJ, CITOXKEHHBIX OTHOCHTEJIbHO CTOHKHMH CHJIMKATAMH.

_PeaynbTat mMexaHuveckofl neopMalliH B PyAax B 3HAUHTED-
HOH CTENEHH 3aBHCHT OT BEJNHUYMHE AABJIEHHS U OT CBOHCTB MHHe-
paza, noxsepraouerocs gedopmanud. Xpynkie MHHEpaJbl pacTpe-
CKMBAIOTCA H IPOGATCS, MATKHE M NJIACTHUHBIE H3THOAIOTCS M CMH-
HAIOTCHA — OHH KaK Ghl MPHCMOCAGIHBAIOTCS K HOBBIM YCJOBHSIM.
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Ecau MeTaMop(pHu3M JOCTHraeT 60JBLIOH CHJIB, TO NPOMCXOLAT
nONHasl WM YaCTHUHAsl MEePeKPHUCTaIN3alHs PyAbl C H3MeHEHHEM
He TOJMBKO €e CTPYKTypbl, HO B MUHEpaJOrHuecKoro cocrasa. B ra-
KHX HAUEJO NepeKpUCTaNIH30BAHHBIX PYAax 4acTo HE coxpaHsercd
HUKAKUX CJIe10B, YKa3blBAIOLIMX HA YCJIOBHS HX neparyHOro $op-
MUPOBaHHS.

Takum o06pa3oM, TOHATHE O CTPYKTypax HaBJIeHHA MOXKer
HMeTb OUeHb IIHPOKHH CMBICA H NPHMEHATHCA K pylaM pasHYHbIX
reHETHUECKHX TDYNN, B PasHOl CTeNeHH MNOABEPIIIAXCH MeTaMop-
Pusmy.

CTpyKTYypHl PYA ONHCHIBAEMON TPYIIBl pasiensiorcs Ha Cie-
AylOlLHe TPU THIA.

CTpyKTypH npobaenus (kaTaK/iacTHUECKHe) XapaK-
TEPHBI J/151 TBEP/bIX H XPYIKHX MHHEPAJIOB, TakHux, KaK nupuT, apce-
HOMUPHT, XPOMHUT, KACCHTEPHUT ¥ Jp. B pesysbrare aApoGieHH IO~
ABJISIOTCS TPEIIMHBl H  OCTPOYrOJibHble OCKOJIKH ‘MHHEPAJIOB
(puc. 53). WHorna B pesyJ/brare apobaenus 00pasyloTcs GoJiee
WM MeHee OJMHAKOBBIE IO pasMepaM OCKOJKH (rpaHoxsacTH4e-
ckasi CTpyKTypa). MHorma e KpylHble TPCLHHOBATEIC 3epHa Ka-
KOro-iG0 XPYIKOro MuHepaja MOrpyXaiorcs B MeJIKO3epHHCTYIO
Maccy, COCTOAIIYIO H3 MeJIKHX OCKOJIKOB STOTO e Muuepana (nop-

$upoksacTHyecKas CTPYKTYpa).

Puc. 53. Crpykrypa ApOGJeHHS XPOMHTA.
Benoe — XPOMHT; YepHOe — HEpy/nble MHHEepaJbl.
VeeauueHne 20X.

[ J

CTpyRTYypH cMaATHA OOpasylrcs B pesyaprare nei-
CTBUs [ABJEHAS HA MATKHE M ILWIaCTHHUaThle MEHepansl. Tak, Ha-
npuMep, B cajepure W XaJbKONMPUTe IOCJHE TPaBjeHHd BBIAB-
JISHOTCS. H3OFHYThIC JIBOHHUKOBHIE IOJOCKH WM CBOeoGpasHbie 30-
BBl CMATHS., B TajenuTe CTPYKTypa CMSTHA TNPERpacno Buina W
63 TpaBJNeHHs, OHA BblJeJseTCss BCJIEJACTBHE BechMa COBEPLICH-
Ho# craiiHocTH 3TOro Munepasa. CTPYKTypHl CMATHA LIS CTHOHH-
Ta ¥ MOJHGACHHTA XOPOLIO HaGJI0NAI0TCS B MOJAsIPH30BAHHOM CBE-
Te NPH CKpEIIeHHBIX HHKOJSX, OHH BBIPAXKAIOTCst OOBIYHO B CHJTE-
HOM M3rH0aHHU JBOHHHKOBBIX MOJOCOK.

CTPYKTYypB MHNepeKpUCTANJH3AUHH oGpasylores
B pe3yabTaTe 6Gojee HHTEHCHBHOTO MeTaMopdu3Ma (napiieHne H
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Pac. 2T
5:. M(gnpyKTypa MEPEKPUCTAIMIAUNN KPYIIHOSEPHHCTOI0 AaHTUMOHHTA (1)
KOosepHHCTHH (2), Ha6alonaeMas B NOJSPH30BAHHOM CBeTe.
YBeanuenne 75X.

(Io A. T. Berextuny).

reMmnepatypa). OHH, BEPOATHO, HMEIOT LIAPOKOe PACIPOCTPAHEHHE
1] pyﬂa)%, HO HaGJIOMAI0TCA TOMBLKO B PeOKHX GJaronpHATHBIX éJIy-
::ggiﬁoui& HAIIpUMED, TEepeKPUCTA/IN3AUUS  KPYIHO3EPHHCTOMO
! "OHHTA B TOHKO3EPHHCTEIH HaG/Mi0MaeTcst Mo MHKPOCKONmom
1(, HOJ]%}:}HBOB&HHOM CBETE B BHAE Y3KHX MNAapa/JIEJIbHBIX MOJOCOK
TngAQ)ngﬁ T. H. {Han.nyn OMHCBIBACT W WIIIOCTPUPYET MHKPOgO-

p Clydad NePeKPHCTALIH3AUHUU KOJIOMOP(HHOro MUpuTa
B MHPHT KPHCTANIH1ECKU-3ePHUCTBI (pHC. 55). [lpu c‘prKTypnom

i3 Y e
Puc. #5. Crpykrypa NIEPEKPHCTALTHSAUNE  KOTOMOP(HOrO mHpPHTA (cepoe)
KpHCTaMINYeCKH-3ePHUCTLIE mupHT (Gestoe)
VBemuuenne 100X,

B

(Tlo T. H. 1Haanyn),

TpaBAEHMM XAJBKOMHPUTA M CasepuTa HEPENKO BHIABJAETCA 4e-
peoBaHHE KDYIHO3EPHHCTHIX H MEAKO3EPHHCTHIX (TOHKO3EDHH-
CTLIX) arperaTos, pudyeM obpazoBaHHe IOCJENHHX TPOHCXOMHT,

BEPOATHO, 3a CUET rnepekpucraaau3anny NePBuIX.

TaGawiuwa 13

Kaaccupmxkaumg Baxuefiniax CTPYKTYp pyA

* \%
rpym-
| rpynna—crpykt i II rpynna— I rpynna-— |IV rpynna— “Ez_
pyK ncranr;l};xsay CTPYKTYpbl Pac-|CTPYKTyPhI epe-| CTPYKTYPUL | pryyyqy
PH KP - | naga TBepAWX | KPHCTaliHM33a- | KOPPO3HOH- phi naB-
| pPacTBOPOB | LiHH KOJ/IOHJOR Hue neun
1. Mauumomopd- | 1. [etensuatas| I. Cgeporumo- 1. Passeda- | 1. ApoG-
Ho3epHHCTAsA sas u paduans-| Hus ACHUS
HOAYyHUCTAS
2. Tunuduosopp- (2. Pewemyamas| 2. [panobaa- 2. [Mepece- |2, Cusa-
HO3CpHUCMAS! cmuecKas yenul THHA
3. Anaotpuomopd- | 3. Taacrunua- | 3. IMopdupo- 3. Ocrmamros! 3. Tepe-
HO3C PHUCTas Tan 6aacTHdECKAn | Om 3aMewje- KpucTan-
HUus AHBAUHK
4, Cupepounronas |4. Iuyascuon- | 4. INokxuno- 4. Cxeaner-
HOS 6aacTHuecKas Has
5. IMopguposudnas 5. I'padu-
yeckas
6. MNofikuautosas 6. Pemer-
yaras
7. CkpaITOKpHC- 7. Uement-
TaMIHUECKARA H : Hast
reaenas l

Ilpumeuanue. KypcusoM poigeness CTPYKTYPHBlE — THiiH,
HMEIOUINE MaKCHMAaNbHOe PACADOCTPAHEHHE.

4. CTPOEHUE KPUCTAJUIMYECKHUX 3EPEH

B psine ciydaes CTPYKTYPbl PYyA HEIOCPEJCTBEHHO L0 MHKPO-
cXOnoM HaOIINATL HEBO3MOXKHO, D10 06BACHSETCS TeM, YTO MHOTI-
Jla 3epHa MHHEPAJBHOrO arperata TeCHO COMPHKACAIOTCA W Torja
rpaHuipl MeXAYy HHMH IPH NOJAMpOBKe 3aryllesbiBatorcs. Kpome
TOTO, CTPYKTYPLI MOIYT OLITb He OGHApyeHbl H3-3a aMopguofi
JIelIKH, KOTOpAasl MoJydaeTcsd IPU Ipolecce IOJHPOBAHUS U TIOKPHI-
RAET TOHKHM CJIOEM MOBEPXHOCTh MHHEpaJsoB; aMopdHEIE Mmare-
pHaJ HepeaKO 3aNOJMHSACT H TPAHHOB MeXAy OTAENHHLIMH 3Cp-
HAMH.

B Takux caydasx CrpyKTypa pyAbl, HepasaHudMas HOA MHKPO-
CKONOM B OOLIKHOBEHHOM CBETE, HHOTJA BBICTYIAET B MOJIAPH30-
BAHHOM CBETe IPH CKpelleHHbIX nuKoasx. Ho B GonbLinHCcTBE Ciy-
Yaep M MOJSIPH30BAHHBIA CBET He BHIABJSACT CTPYKTYPH, TaK Kak
YACTh PYIHBIX MHHEPAJOB fABJAAIOTCH C€J1a60 AHH3OTPONHBIMH M
BMeeTcsl GOJIbIIOE KOJHYECTBO H3OTPONHBIX MHHepanoB. ITostomy
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Gonee HamesKHBIM CPENCTBOM [ BBISBAGHHS TaKUX CKPRITHIX
CTPYKTYP SIBJISIETCS TpaBJIeHHE.

Peaktus, BHISBJsIOUM CKPBITYIO, HJIH TaK Ha3bLIBAEMYIO BHYT-
PEHHIOIO, CTPYKTYPY, MPeKAe BCEro pacTBopsieT aMop(uylo MAGHKY
M MaTepHayl, BBIIOJNHSIOUMHA TPEIIHHKH, MOC/TE Yero sICHO BBICTY-
naloT Zpanuybl medcdy ordesvroimu sepramu. Jlanbuefiliee nefi-
CTBHE DEAKTHBA CBSI3AHO YXKe ¢ BEKTOPHANBHOCTLHIO MHHEPAILHBIX
8epeH. PasjnuHo OpHeHTHPOBAHHEIC B KPHCTAJIOrPA(HUECKOM Ha-
MpaBJICHHH Cpe3bl MHHEPAJIOB TPABATCA PEAKTHBOM C Pa3JHUYHOMN
CKOPOCTHIO0. [103TOMY r10CJ€ TPaBJIeHMsl B Teueilie UIBECTHOTO Bpe-
MEHH OJiHH 3epHa B IOJHPOBAHHOM NLTH(E NPOTPABSTCH CHABLHO
M GYAYT BHIMIANETh 10J MHKPOCKONOM TEMHBIMH, a Apyrde Ipo-
TPaBATCs c1abo U GyAyT KAa3aThesl CBETVILIMH. DTO BBIBHT CTpyK-
TypoL azpeearos, pacCMOTPEHHbIC HAMM B NpeAbUAYINel IJaBe.

HlefictBue peakTuBa Ha OTHe/bHbBIe 3epHa MHHEPAJIOB BLIAB/ISA-
€T HEOJHOPOAHOCTb UX CTPOEHHS.

Crpoenue kpucrassuueckozo sepra 06yCI0BARBACTCA HAMHYH-
€M JBOHHHYKOB, MHOIJA MOJHCHHTETHUECKHX, TPEllHH CIaiHOCTH
SOHAJILHOTO CTPOEHHs B MNpe/e]ax OTAEJLHOTO 3€pHA MHHEpafa.
Paccmotpennio cTpoenns KpHCTaliuyecKnx 3epeH u yleJsercs
OCHOBHOE BHHMAHHE B HACTOsilLiell TJIaBe.

Meton rpasnenus, npumenseMblil 1Js BhISBACHUS BHYTPEHHHX
CTPYKTYP, HECKOJIBKO OTJIHYEH OT METONA AHATHOCTHUECKOTO Tpas-
Zenust. B nepom caywae nporpaviuBaor 6osice 3HAUHTENbHBIE
[IOWANH MUHEpala WiH NYTeM HAJIOMXEHHS OTIEbILIX KPYIHbIX
Kaneb peakTBa, HIH MyTeM CHJOLIHONO Tpasjieiliin Beell NMoBepx-
HOCTH no/suposanHoro wnda. Ilpu stom Bpems meficrsust peakru-
Ba He NOCTOHHO, KAK MPH JIMATHOCTHYECKOM Tpasiendn (1 Mun.):
B HEKOTOPLIX CIyyasx [Js BHISBJEHHS] CTPYKTyphl GLIBAET J0CTa-
TOUHO 5—10 ceK., B ApYTHX 3Ke CAYYasx. TPaBsAT HECKOABKO MHHYT.
Cpencrsa TpaBnenns nJst BHISIBJIEHUS BHYTPEHHHX CTPYKTYP OUEHb
pa3sHoOGPa3HLl; ONMPEeIeJeHHOro CTaHZAPTHOrO Habopa peakTHBOB
HE CYUICCTBYeT; JUI MHOTHX MHHEpAJIOB NoAoOpaHL CrielHasbHble
TPaBHTEJH.

Kpome xuiKux peakTHBOB, 1JIsi TPABJEHHS MHOL LA ylotpedis-
I0T peakTHRE! ra3006pasHele, HAMPUMeEp Mapsl 6poMa, Maphl Xiopa
(or mapcko#t Bopku) u mp. B stom CJyyae MOMHPOBAHHLIA HMinud
IOMEINAIOT HA HEKOTOpPOe BPeMs Hal OTBepCTHeM (akoHa, co-
AEPAKALIETO COOTBETCTBYIOLIHA peakTHB. B HEKOTOPHIX Caydasx
[IPUMEHACTCS 3/JKTPOJHTHYECKOE TPaBJeHHe, KOTOPOe NpPOU3BOAAT
crenytoluum o6pasom. Ha monupoBanubili mumg momemaor xan-
Mo KucaoTel (50%-umit pactsop HC1 wan HySO4); y ocioBanus
Kamai CTanbHOH UIJIOH, COETHUHEHHON C MOJIOMKHTENBHLIM NOJII0COM
Gatapelikn (oT KapMaHHOTO ¢donapuka), KacaloTcs MHHEpaJa:
OTPHIATEJbHBIH [OJIOC COEIHHSETCS € TIaTHHOBOM IPOBOJIOUKOH,
KOTOPO# KacaloTcsi BepUIHHbI KarlId.

CrpyKTypHoe TpapjenHe O6LIYHO BHIIRJISET OJHOBPEMEHHO K
BHYTPEHHIOIO CTPYKTypy arperata H CTpOeHHe KPHCTAJIHYECKOro
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sepHa. Jas naOM0JleHAss CTPYKTYp arperatos Inpd CTPYKTYPHOM
TpaBjieHHH ynoTpedssioTes ciabble yBeJHyeHUsi—O0beKTHBEL 3,7 X
{Ne 1) wim 9X (Ne 3), a Ml CTPYKTYP OTHENbHBIX 3CPeH CHJIbL-
Hble—006beKTUBLI 21X, 40X (No 5, 6).

Jlnst BHISIBJICHUS XOPOLICro CTPYKTYPHOTO [PHCYHKA TpebyeTcs
coBJII0IeHHe TPEX OCHOBHBIX YCJIOBHH:

{. IMopepxfocTe MHHepaad, [IOABEPrarouierocs TPABACHHIO,
JIOJDKHA ObITh TILATEJNBHO JOBejeHA 11a TOHKOM MuHyTHHKe (120-
n 240-MHHYTHHK) H 3aTeM OTIOJHPOBAHA 1O 3epPKasJbHOrO Giecka
KPOKYCOM W/ MarnesHefl. B mpoTHBHOM ciydae IPU CTPYKTYPHOM
Tpasjaenns BhABATCS 3aN0JNHPOBanHHble GOPO3ALI U HAPAIHUbI, KO-
TOpbIE MOTYT 3aTEMHUTb H MCKa3uTh CTPYKTYyPHbIH PHCYHOK.

Janeko He B KaXXIOM NPOU3BOJBHOM Yy4acTKe MNOJHPOBAHHOTO
uuda uMeeTcsl NMoKaszaTelbHast BHYTPEHHSIS CTPYKTYpa, KOTOPYIO
1e/iecoo6pasHo BHIABUTL HccaenoBatemio. Ho Tak kak 3ty wunre-
pecHyIO CTPYKTYPY Mbl He MOXKeM B OOJIbIIMHCTBE CJY4aeB BHAETh
[0 TPaBJIEHHS!, TO ee NPUXOAUTCs HCKATh MyTeM TPaBJEHHST MHOTHX
Yy9aCTKOB MOJHPOBAHHBIX IIIHQOB.

3. OnpeneseHue SKCIO3MIMH 1IPM CTPYKTYPHOM — TPaBJICHUH
uMeeT, Kak H B dororpaduu, Gonplioe sHaueHue. Cjaelyer myreMm
oIbITa HalTH TpebyeMoe BpeMs TpaBJIeHUSI.

[lpy OPORO/KUTCIBHOM TpAaBJEHHH OYeHb pPas3baBJieHHBIMH
peakTHBAMH MOTYT BO3HMKHYTb TaK HasbiBaeMble (pUIYpHl TpasJe-
HH$I, TIOXOXKHe Ha Te, KOTOPHE BO3HUKAIOT HA €CTECTBEHHBIX TPaHsX
KPUCTAJIOB., UpesMepHO KOHLEHTPHPOBAHHBIE PACTBOPH MOTYT
BHI3BATH 00pa30BaHUe MATHHUCTHIX WJIH IIeTeJLYATHIX PHCYHKOB Ja-
e B IIpejiesiax OJHOTO KPUCTANJIMUECKOro 3epHa.

Ecau cpely UCHLITYEMOrO MHUHEPAIa HAXOAATCS BKIIOUEHUST HIIH
NPOKUJIKH APYTOTO MHHEpAJa, BecbMa JIerKo TPaBAlerocs, 1o o-
KPYT 3THX BKJIOUEHWH HCMBITYeMBIH MHHepaJ MOKEeT He MmpoTpa-
BUTBCSL.

Eciu B Macce peakTuBa K [OJHPOBAHHOH IOBEPXHOCTH MHHeE-
paJja NpPUCTaHYT FA30Bble Ny3BIPbKHM, TO MHHEPAT MOJ HUMH He
MPOTPABHTCS, H MOXHO CJe]aTh JIOXKHBIH BBIBOA 00 OKPYIJIBIX
BKJIOUCHHAX» HETPABSILEToCs MuHepaJsa.

Wayuenne BHYTPEHHHX CTPYKTYP PYA NpeCAefyer Te Ke Uely,
4TO ¥ U3YyueHHE TeKCTYp M CTPYKTYp PYA; OHO IIOJIE3HO B NPaKTHKE
MeXaHHYeCcKoro oborauleHnss pya H OOJeruaeT H3yueHHE reHe3HCa
MeCTOPOXKACHHUH.

Hanpumep, nyTeM CTPYKTYDHOrO TPABJEHHS MOXHO BBiSIBUTDH
HCTHHHBIE PA3MEPBI 3epeH MHHepaJsoB, TECHO COINPHKACAIOLIUXCS
Mexay co6ofl. CTpyRTypHOe TpaBJ/ieHHE HHOTJA BHIABJSET B Py-
lax MexanudyecKue nedopManuy, a TakKe PeJUKTH IepBOHAYaJb-
HOTO KOJIJIOMOPGHOTO CTPOEHHS MO3Ke IMePeKPHUCTAIH30BAHHBIX
MHHEepaJbHbIX arperaToB. 30HaJLHOE CTPOeHHEe MHOTHX MHUHEPAJOB
TO3BOJISIET CYJAUTb OO YCJIOBHAX WX OTJIOXEHHS H3 PacTBOpoB. M3y-

qeHHe ABOHHHKOB (Hanpumep, B cdanepure} nOo3BoJjsieT HHOT/A
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OTPEReNHUTb NPOCTPAHCTBEHHYIO OPHEHTHPOBKY PYIHbIX 3€PeH, BO3-
HUKIIYIO MOJ BJMSIHHEM CTpecca.

Huxe npuBofnTCsT KpaTKOe OMHCAHHE CTPOEHHS KPUCTAJLIH-
YEeCKHX 3epeH HEKOTOPHIX DY/JHBIX MHHEPAJOB M yKa3bIBAOTCA
CPeJCTBa HX BBISIBJEHMSI.

ONMUCAHHE CTPOEHUA KPUCTANJMNYECKHX 3EPEH
OTAEJ/NIbHbIX MHHEPAJIOB !

I.T anenur. BuyTpennssi cTpyKTypa raseHdra, Kak MuHepa-
Jla H30TPOMHOIO, BHISBJISICTCS TONbKO TpamjenueM. [isi 3TOH uesu
ynoTpebJsiioTesl CleayloLIne PeaKTHBhI: .

1) HCl 1:1 — sjekrposutuyeckoe Tpapjaente, Tok 4—b6 B.

2) 75—85%-uniii  pacrBop HNO; + 15—25%-nmiit  pacrsop
cnupra (96—99°); pacTBOp MOMKEH GBITh CBEKENPHUTOTOBIEHHBIM;
BpeMa TpasieHus 2—10 cexk.

3) HNOs 1 : 1; Bpemst Tpasaennst 20—30 cex.

Tpassenne mpoucxonut 6Gojee wuHTencusHo no (111), uem
no (100).

B pe3yanrarte Tpap/ienus BHISBASCTCH, KPOMe 3CPHUCTOH CTPYK-
TYPEl arperaTa, 30HaJbHOE CTPOEHHME OTA&AbHbIX 3epeH (pHC. H6),
2 TaKXe BK/IIOYEHHS apreHTHTA, CAMOPOAHOTO cepeGpa M IPYrux
MHUHEPAJIOB, OGLIYHO HEBHAHMBIX JI0 TPaBJEHHUS.

Puc. 56. 30HanbHOE CTPOEHHE TajleHHTa, BHIBJICHNOE tpasiennem HNOs 1:1.
YBenuuenne 50%. (TTo T'. Ulnefinepxeny).

Coanepur DBuyrpeHHion CTPYKTYpy chanepura HHOrAa
MOXKHO 3aMeTHTb [I0]1 MHKPOCKOIIOM U 0e3 TpapJeHus, HO €€ BUIHO

ouesb M10X0. JLs1 CTPYKTYpHOro TpaBJjeHHs casepuTa NPHMEHS-
10TCS CJEAYIOLINEe PEAKTHBHL:

! MuHepasn PaclooXeHbl B NOPAAKe OOBUHOMN wnacCHukauuu: cyabdu-
Abl, cydbocony, GUCYAbGUAB, OKHCALE.

a0

. Kdcanii pacrsop nepMadrasaTa. DTOT PEaKTHB CAyXKHT 1is
CTPYKTYPHOro TpPaBJleHHs MHOrMX MHuHepanoB. Crmoco6 ero nparo-
POBJIEHHS! CJIeYIOLIHII: 3arOTABJIMBAIOTCS B OTHENDLHBIX (hiakoHax
KMnO, (unacpitentnii pacreop) u HyoSO, (1:5); nepen ymorpe6-
JeHueM CMeIUMBAlOT Ha CTeKJe KAaIUIo TOro W Apyroro. Bpems
tpassenns 10—30 cex. Kopuunesblii ocafok, noiyyalouics ua
MHHepaJie, CMLIBAIOT BOAOH HJIH CTHPAIOT BATKOH.

2. Ilapckasi BOAKa [MO3BOJIsteT OUeHb OLICTPO BBIABUTH CTPYKTY-
py caseputa CIeAyIOMWHM 00pasoM: NOJTHPOBAHHBIA LIHQ TOAHO-
CHUTCA Ha HeCKOJbKO CeKyHI K OTBEPCTHIO CKJISHKH C UapCKOH BOJ-
KOH ¥ 3aTeM Cpa3y Ke IPOCMATPHBACTCH IOJ MHKDPOCKOIOM.

3. HI (xouuenrpupoBanHasi) €BJAAETCS NPEKPACHBIM MPOTpa-
BHTEJIEM [ chajepura. : .

B pesyarrare TpaBmenus ofHapyXHUBAOTCA:

1) asoiinuku no (111) u (211), yacto NEJUCHHTETHYECKHE CPa-
cranus (puc. 57);

Puc. 57. [lsofinuku u crafinocts cdanepura, BhiABJEHHLle TPaBACHMEM
MnO, + HySO,. Veennuenue 65X.

2) pasauunsle MurponedopMauuu (puc. 58);

3) cmaitmocrs || (110) (BBIsBJSETCS OUEHb XOPOLIO);

4) 30HanbHOE CTPOEHHE (BBISIBIAECTCS PEIKO).

3. Autumonur, CHIbHO AMH3OTPOIHBIA MUHEPAS, H HO3TO-
My €ro BHyTpEHHIOI) CTPYKTYPY MOXKHO 4yacTo Hal/i0faTh B I0Js-
PH30BAHHOM CBeTe MIPH CKpelleHHbIX HHKOJIAX.

Jlyuiunii peakTHs /s CTPYKTYPHOrO TPaBJEHHS - KOHLUEHTPHU-
poBannas KOH; uepes 1-—3 cek. Kammo ¥ 0Ca/0K yjlalgi0T H Ha-
6m0/210T peay IbTAThl (He epeTpaBJHBATH!).

Yale Bcero BhIABASIOTCS AOBOJILHO KpYyNHble ABOHHHUKH, BbICTY-
ristome Ha miockoersax L (010)—(001), u pee TOHKHe IuIa-
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CTHHYATBIE CPOCTKH. 30HAMTBHOE CTPOEHHe 3ePeH AHTHUMOHHWTA fB-
JISI€TCsl LIMPOKO PaCnpOCTPaHEHHbIM, BriiBHBILASCS CHAfHOCTD mo
(010) HaG.11012eTCs OOBINHO B BHAE OHOH CHCTEMBI KOPOTKHX KHD-
HBIX JIHHUH. [ToNyquTe XOpollee TpapjieHHe aHTHMOHUTA HeJerke,
T2K KaK Mewaior abpasusHele GOPO3IbI H TPEIIHHBI, PE3KO BLICTY-
llajoume npu rpasiaenud. I1ostoMy npyu usrorossennn noauposan-
HBIX IITH(OB aHTHMOHHTA IJISl TPABJEHHS CAELYeT NOJL30BATHCH

JHLIL METKO3CPHUCTHIMH abpasuBaMu u cobaiofaTh BCe NpaBuia
Npea0CTOPOKHOCTH.

it R gsent: o, RS

Pue. 58. Jlpofinukn 1 MHKpPOCOPOC B CchasepuTe, BhIABJICHHbE TPABACHHEM
B napax LAPCKoll BOJKH.
Brone smuue MukpocGpocos Habamomaercs NepeKpHCTaNIH3aIHs
cthanepiTa B MeJIKO3EPHHCTHRI arperar.
YBeanuenne 150X .

4. Xanbxosuu PeakTHBOM a5 CTPYKTYPHOTO TPABNeHHS
Xd/)bKO3HHA CJIYXKHT KOHUeHTpupoBannasi HNOj koTopas B 3—
10 cex. naer xopounii peayaprat. KCN 1 : 5 BhgBAIAET TOABKO rpa-
HUIB! 3€PEH 1 1no3TOMY MeHee ya0Gen. ITo ormomenuo k HNO,
nanGoabinas TpasumocTs Gyier Ans rpamei (100), a naumensn-
wasi — jas rpaneft (001).

B pesyibrate TpaBileHus BHIARjseTCH CTPYKTypa arperara M
B fpelieflaX OTAeJdbHBIX 3ePeH — CRafHOCTD.

HanGonee cosepuennas cnaiinocts || (001), sicnas || (010) u
uesicHasi | (100). BLiITpaBiMBAIOTCS OfHA, JBE WJIH TPH CHCTEMb
Pas3/IHYHO HaNpAaBJEHHbIX JHHHH,

5. TlTuppoTun ABISETCS CUIBHO AHU3OTPOIIHBIM MHHepa-
JIOM, H HEDEKO ero BHYTPEHHSS! CIPYKTYpa BLICTYNAET B MOJSPHU-
SCBAHHOM CBeTe NpH CKPEIIEHHBIX Hukoasx. Kpome Toro, mupporus
B NOMUPOBAHHBIX 1JK(ax OHICTPO OKHUCASETCS HA BO3AYXE, H 3TO
TaKKe TO3BOJISI™T HHOTAA PA3JUYATE ero CTPYKTYPY.

" PeakTusbr 115 CTPYKTYPHOrO TpaBJeHHS! MHPPOTHHA CAEAVIO-
He: )
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1) HCI 1: [ -- sajnekrpoaHTHYeCKOe TpPaBJIEHHE; BpeMs HeHCT-
sast 10—30 cexk.

2) HoaucroBogoponunas kucjora Hl.

B pesysnbrate MoxHO HaGJi0naTh, KPOMe CTPYKTYpPHI arperara,
ABOMHHUKH W nedopMaluu. '

3oHaJLHOE CTPOeHHE 3ePeH W ChaifHOCTh O4YeHb PEAKH.

Jis nuppoTHHA Pa3JHUAlOT ABe NOJUMODMHLIE MOAN(PHUKALMH:
a) reKCaroHa/bHYIO, yCTOHYHBYIO NnpHu TeMIepartype Huxe 138° H
6) pomGuuecKyio, YCTOAYMBYIO IPU TeMiepaType Bhlllie 138°

HaBecriuble B Npupoje 06pa3oBaHus NHPPOTHHEA, [0 AAHHBIM
PEHTreHOMETPHUYECKHX HCCJAENOBaHUH, OOBIYHO NPHHALNEXKAT K IeK-
caroHajgbHO#i MOAM(UKALHH.

Tlepexon mepBonauasbHOfl pomGuyeckol MOAM(PUKAUMU B reK-
€aroHaJIbHYIO BBIPAXKAeTCs MOsIBJeHHeM He COBCEM MPaBUABHO-
ro MJIacTHHYATOTO BHYTPEHHEro CTPOEHHA NHUPPOTHHOBLIX 3epeH.
A. I'. BerexTud mpeanoJaraer, yto nNpH Temiueparype Boiue 280°
[HPPOTHH IEPEXONMT B MHHepaJ, GIM3KHA K TPOUJIUTY, YTO BBIPA-
KaeTcs ero cnocoGHocThIo Jerko nporpasiuparhess HCL u HNO; ¢
BbIfIBJIEHHEM CJIOXKHBIX ABOHHHKOBBIX [IPOPACTaHMI.

6. Xanvronuput. Crpyxrypy XaJdbKONHPHTA MOKHO BHI-
SiBHTH JIHIIL TPABJEHUEM, UYTO LOCTHraeTcs NPHMEHEHHeM CACAYIO-
IIHX PEaKTHBOB:

1) KMnO, (Hacsuuenubii pactsop) + KOH (40%-uwii), T. €.
WIEJIOYHOH pAcTBOP MEepPMAHraHATa, CBEXKEH3rOTOBJEHHBIN; BPeMs
tpaBienuss 1—5 mun. Tpasjienne noBosbHo ciaboe.

2) HNO; xosnenrpuposaunas + KClOs; kpuacranngueckas —
B KalUlio KHUCJAOTH JOOaBJAIOT KPYNHHKY GepTo/1eToBO conu.

3) H,0, (30%-nas) + NH,OH (25%-Hblil). DTOT cBexeHsro-
TOBJIEHHBI peaKTUB HanboJ/ee HafeKeH.

B pesysbrate TpaBJeHHst OGBIYHO BHIIBISAIOTCS, KpoMe CTPYK-
Typhl arperatos, ABOHHHUKH || (111) u xedopMalllH OTAEIbHBIX 3e-
pea (puc. 59). 3oHanbHOE CTpOEHHE H CMAfHOCTL He BBIAB-
JIAIOTCS,

7. Banegane pyan. Crpykrypy OJeKIblX Dya BHABHTbL
GueHb TPYJAHO, TAK KaK 3TO H30TPONHBIE H BeCbMa YCTOHUHBLIC K
XHMHUECKHM peaKTHBAM MHHepaJibl. -

Huorga crpykrypa y terpasaputra BoisBiasgercds KMnO, (kou-
uearpuposannblit) -+ KOH + H,O, (30%-nas). Peakrun nonxen
6EITb CBEXKEH3TOTOBJIEHHEIM; Bpems TpaBienus 10—60 cex.

B pesynbraTe MHOTAA BHIABJAETCH CJAOMKHOE 30HAJBbHOE CTPOE-
HME 3epeH TeTPAdAPHUTA.

8. Hukenunu. Buyrpendioo cCTpyKTypy arperata 3Toro M-
Hepasia XOpOILO BHAHO B MOJIAPH30OBAHHOM CBETe DU CKpelleHHbIX
HHKOJIAIX, HO BHYTPEHHIOID CTPYKTYPY 3€PeH CleLyer BBIABJAThL
tpasaenuem. [IpekpacHbll pesyjbraT RaeT KHCJABIA pacTBOp mep-
magratara (KMnO, 4 H.SO.).

B pesyanrate HabJOAAI0TCA 30HAJIBHOE CTPOEHHE OTAENbHLIX
3epeH M peAKO JBOHHHKOBaHMHe.
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9. Mupunr Hanbomee pacnpocrpaneHHHH H3 Cyabpuaos B
pynax. Usorponueiii. CTpoeHHe 3epeH MOXKHO BBISIBHTB JIHIIb TPaB-
JIeHHeM a30THOM KHC/IOTOH MJIM KHCJIBIM PacTBOPOM [1€pPMAaHraHaTa.
Kpome Toro, pekoMen1yetcst ajiekTposutaueckoe Tpasaetne ¢ HCI.

C. H. Upanos u I1. §I. SIpowr npeasoRuin METONHKY 5JeKTpo-
JIUTHUECKOTO TPABJEHHS NUPUTA aMMHAKOM IIPU JIeHCTBHH NOCTOSIH-
HOro ToKa B 70—100 B. TOK MOXKHO NMOJIYYUTh Yepe3 BHIIRAMHUTENb
OT TOPOACKOH OCBETHTEJbHON ceTH. [TUPUT B MOJIMPOBAHHOM LLJIH-
¢e nokpeBator Kamneil 30%-HOro aMMuaka, y OCHOBAHUSI KarljiH
KacaioTes MHHepaJia CTaJLHOH HIVIOH, KOTOpasi COeJHHEHa C aHOo-
IOM. Bepuruubl Kamiu KacaloTcs IJIaTHHOBOH TPOBOIOYKOM, COEIH-
HeHHOH ¢ KaronoM. Bpems tpasrenus 10—20 cek.

Puc. 59. BHyTpeHHSI1 CTPYKTypa XalbKONHPHTA, BHIABJCHHAS TPaBJACHHEM ITie-
JIOUHBIM pacCTBOpPOM I€pMaHraHara.
Yeenuuenne 200X.

[Ipu TtpaBaeHuu NUPHT OOBIYHO BHLISIBASET 30HAJbHOE CTPOEHHE
(puc. 60, 61). MoxXHO MOJYUYHTb YIOBJCTBOPHUTENBHLIE PE3yJibTa-
Thl [PU TPaBJEHHH. nupUTa KoHueHTpuposBaHHOH HNO;, ¢ no6as-
Koil nopowika ¢umoopura CaFo.

B HexoTOpHIX ciayyasx TPaBJeHHEe NMHPUTaA MO3BOJISIET BHIIBHTh
€ro nNepBOHayaJspHOE KOJUIOMOp(HOEe CTpPOeHHe, HEBHAHMOe B 3a-
MOJMUPOBAHHBIX MHHEpaJbHbIX arperatax. MHorga B nupuTte mnpH
TPaBJIEHUN BBLISBJISIOTCA MexaHHuecKHe AedOpMalHH H OueHb pefl-
KO JBOHHHKH.

10. Ko6aabrun CrpykTypy 3TOro MHHEpANa MOXKHO Bhi-
siBUTb TpaBjeHueM KMnO4+H,SO, Busapsasgercss aBoHHHKOBOE
CTPOEHHE, & HHOTAA ¥ CTPYKTYPHI JpobaeHus (KaTak/ias). 30Hakdb-
Hasl CTPYKTypa, B OTJHYHMe OT HWIMaJbTHHA, He HAGJMI0NAeTCS.
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| Pue. 61. 3onanbHas BHYTPeHHs CTPYKTYpa

' ¢ SHEK-
Puc. 60. 30HaNbHAS BHYTPEHHAR Cipjyi.;p. —-pild MHPHTA, BhIABICHHAR
TPONUTHYECKUM TPABJEHHEM C aMMHAKOM.
Veenuuenne 100X. (o C. HBaHoBY).

arperata sepeH MHPHTA, BHIABACH-
HAKOM.

HTHYECKHM TpaBJeHHeM € aMM
Han sneKtpod P (Mo C. Usanosy).

Yeennuenune 50X.

11. Apcenonuput. [as CTPyKTypHOrO TpaBJeHHs apce-

HpHUTa NPHMEHSIOTCH! .
HorI1)p Hlengqﬂoﬁ pacTBOp NepMaHranaTa (KMnOu4 -+ KOH); E;[’)Jlei;;
Msi TpapJenust 10—60 cex; uacTo o6pasy}omuuncs(1: KOpHUHE
0CajIoK JIerKO PAaCTBOPHUM B KOHIEHTPHPOBAHHOH HHI(j KOH)

2} lenounoil pacTsop NepeKncH BOAOPOAA (H20, .
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O6a peakTuBa JONMKHBI GBITh CBEKEHITOTOBJIEHHbIMH.

B pesyabrarte TpaB/ienusi, KpoMe oObIUHOH CTPYKTYphl arpera-
Ta, BBIABJAIOTCS B OTAE/bHBIX 3epHAX TOHYAMUINE LIECTOBATHIE MO-
AgcdureTdueckue Apodyuku no (110) u (101). Hepeaxo suictyna-
eT ACHasa cnaisocth nmo (110).

12. WiMaaptuu Jlas CTPYKTYPHOrO TPABJACUHA WIMAJBTH-
Ha NPHMEHSIOT!

1. Konuentpuponannyio HNOj; Bpems peficrBust 5+10 cek.

2. KMnO4 + H,SOy; spems peiicteus 5—10 cex.

B pesyabTaTe TpaBieHUsi BHISIBJSETCH OYEHb CHJIbLHO BHpPAaXKeH-
Haf 30HANLHOCTL (pHc. 62).

Puc. 62. BowanbHast BHYTPCIHSS CTPYKTYPa WIMANLTHHA, BHIAABACHHAS
TpaBJIEHUEM.
Yeennuenue 180 (ITo I'. Iuefinepxeny).

13. Kaccurepur. OGbHuHBE CpencTBa TpaBJeHHs HA Kac-
CHUTEpPHT He AEHCTBYIOT, OH TPABHTCS JHIUbL BOAOPOIOM B MOMEHT
Bhiaesienns. Tpasienue BHTIOAHSETCA CAedyIOUIHM ofpasoMm: B
TAOCKOAOHHYIO YANIEUKY NOMEULAIOT BOTHYTYX IMHKOBYIO MJIACTHH-
Ky ¥ nanusaior HCI 1:5; monupoBanublii wang noMemaior Hax
OJIQCTHHKOH Ha MyTH BBIAEJARIOWHXCA My3bIPbKOB. Bpems TpasJe-
Hus 5—25 MuMH. B pesymbraTe 3TOH peakuMH BOCCTAHOBJICHUS
3¢PHA KaCCHTEPUTA NOKPHIBAIOTCA CADEM METaMINYeckoro O0J0Ba
(ero XOpouIo BHIHO B KOCOM CBeTe). IJTOT CJAOH pacTBOPAIOT B
HNO; » nabmopnaror crpykrypy. OGhIUHO 3To KpyIlHble NPOCThIE
HNBOHHUKH, HHOrAAa nabmonaworces nedopMaliyi. 30HajbHAs CTPYK-
TYpa BBICTYNAET PEIKO.

A6

14 Maruerur. CrpoeHHe 3epeR MarHeTHTd MOXHO Bbi-

StBUTb TONLKO TpapBjenueM. [lJist 3TOH liesu ynoTpebasiores:

1) HOemsuasics HCI; Bpemsa nefictens 1—2 mu.
2) Bpomucrosonoposnas xuciora HBr.
CriocoGHOCTD Tpanell PACTBOPATLES OT JIEUCTBUS KUCAOT!

(100) > (111) > (110).

B pesysabrare TPABAEHHs! BLISIBASIOTCA NBOHHHKH, HTO O4eHb

XapaKkTepHO JIsi MeTaMOP(OreHHBIX MECTOPOKIEeHAH.

30HasbHas CTPYKTYPa HHOTAA BBICTYIAET B MATHETHTaX KOH-

TAKTOBBIX MECTOPOKACHHH.

15. X p oM uT. M30TponHblid, XHMHUYCCKH CTOAKUH MHHepan, Ha

KOTOpBIH Bee OObIuHble CPEACTBA TpaBaeHus ne medctsyior. CTpyk-
TypHOe TpasJeHHe paspaboraHo asropom u K. T. JIMHTpHEBEIM.

Cocvan peaktusa: KCIOs (2 r) + HoSO, (40 emd) 4 HeO
{10 cM3).
 TpasJienne CIUIOLIHOE, NIPH KHIAYEHHH OT 89 MHH. 10 2 qac.

B pesy/braTe TpaBJeHNs BBISBIAETCA CHNAaHHOCTD 10 (111y »
BHJE IBYX HJIH TPEX CHCTEM IepeceKaroluxcs Junrui (prc. 63).

Puc. 63. Cnafigocts TpaBieHHA B XPOMHTE, BHIABJICHHAsE IDH KHIAYCHHM B
’ cemect KC104+H2S0;
Vaenuuenue 400X.

PeareHTbl a5 CTPYKTYPHOrO TPABJEHHSA

B ta6anue 14 npHBOAATCS CBeJeHUst O peareHTax AJds CTPYK-
TYPHOTO TpABJEHHS He ONHCAHHBLIX 37eCh MuuepaisoB (mo berex-
THHY) .
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Tadaunn i4

Pearentn

1) B mapax cvecn: 1 u. HCl414, CrO,

2) Hy0, (309% - nas) + NH,OH (uemuoro)
1) B napax cmecu: 1 u, HCl 4 1 4, CrO,

Muuepadbt
Mens Cu
(50 % -uuit); 10—15 cex.
Cepebpo Ag
2) HI1 xoHueHtpuposanuas.
3) H,0, (30 % - nas) + NH,OH
3onoto Au 1) Uapckas Boaka
2) Cmech 1 u. HCL+1 4, CrO,4
Flaatuna Pt 3) Cumecnb: napckas Bojaka + CrO;
1) Uapckas Boika '
2) Cumecy: HCI 4+ CrOy; 10—15 mun.
Bucmyr By 1) Hi 1 cek.

Aypunurment AS,S;
Muasepur NIS

Jennnurur FeAs,
Fepcaopdpur NiAS

Yabmauutr NiSbS
y6arur CuFe,S;

Bopunt Cuy FeS,
Snaprur CuzAsS,
Bypsount CuPbSbS,

Craudnn Cu,FeSnS,

Hlupaprupur-npy-
CTHT Ag, SbS,—
Ag3A553

Tematnr Fe O,

MaHFaHﬂT
Mﬂ2 03 . H20
I'aycmauur Mn, O,

2) HNO,; 12 cex.
KOH (pas6aBaenHas); HECKONLKO MHHNT
1) B nmapax HBr
2) HNO, xouueHTpHpOBauuas
HNO; KOHUEHTPHPORAHHAs; HECKOADKO MHHYT
1) HNO, koHuentpupoBayHas
2) HBr xouuesitpupoBanHnas
HNO, vouunenrpupoBaunas

1) B napax cmecu: 1 y. HC1+41 u, CrO;,
2) NH,OH + neckxoabko kaneabp HyO,
(30 % -nan)
iB Kl (10 u, J -+ 1,2 u, KJ4+ 50 cM3 H,0)
KOH (20 9 - nas).
HBr (60 9 - HM#i pacTBOp B yKCyCHOH K-
caoTe); 2—5 cex. )
1) HNQ, 1:1
2) 1 4. KMnO,+ 1 u. KOH; ocanok cMbiBaetcH
HJ kxonuenrpupoBanHas

1) HCL (1:1) + snexTpuuecknil ToK

2) HF xouueHnTpHpoBaHubii; 1—2 cex.
HE xonuentpupoBansnii; 30 cex.—HeCKOAbKO
MHUHYT.

1) HF xonuenrpupoBantnii; 30 Cex.—HECKOABKO
MHHYT.
2) 1 u, H; SO, + 1 u. H,04 (30 9 - Has).

INNpumeuanue. [ng MuHepalOB: apreHTHT, Peanbrap, BUCMY-
ReHTNaHANT, KHHOBapb, TIpynna JHHHEHTA, MABMEHHT, BOJAbOpPaMuT

YAOBJNIETBOPHTENbHEX PEAreHTOB He HaffeHo.

5. 0 TEHETUYECKOM 3HAYEHHH TEKCTYP
U CTPYKTYP PY]

W3yuenne TeKCTYp H CTPYKTYP PYA HMEET BAKHOE HAYUHOE
spaucHue. BLISICHAS B3AHMOOTHOLICHHS 3€peH MHHepasioB HJIH MM-
HepaJbHbIX arperatop, CAralollMx PYAB!, MBl MOMKeM BOCCTAHO-
BUTH MCTOPHIO (POPMHPOBAHHS PYJ H HX TIOC/IEAYIOUIHX uaMeHeHu#
pd PA3MHUHBIX TEONOIHYECKHX MPOUECCaX. Hepeako ynaercst Bhl-
ACHHTL (DU3UKO-XHMUUECKAE YCJAOBHS, CYUICCTBOBABILME B MOMEHT
OTJIOKeHHs! PYIL.

[TocTapaemcst HOSICHUTb CKa3aHHOE KOHKDETHbIMH NPHMEDaMH.

Pasmepn 3epeH MHUHepPAJOB U CTENEHDb HIHO-
MmopduasmMa ux (GOpPM NPOTHBAIOT CBET HA KPHCTA/LIH3A-
LMOHHbIE CBOHCTBA (HOPMHPYIOILKMXCS MHHEPAJbHBIX MacC. Hanpu-
Mep, KPYMHOKPHCTAJIHUECKHE MHUHEPaJbHbe arperatbl ABJSIOTCA
IOKa3aTeJeM HEBEICOKOH CMOCOGHOCTH KPHCTAJIM3ALHHK BElCCTBA,
PENKOro pAaCIoNoNKeHHs: LEHTPOB KPUCTALIH3ALHK 4, waobopor,
MEJTKO3EPHHUCTHIE MAcChl SIBAAIOTCS NOKA3aTesleM BHICOKOH €I10c06-
HOCTH KDHCTA/UIM3ALHH M CTYHIEHHS HEHTPOB KPHCTALIA3ALMH.
[IpapuibHsle KpucTaMIOrpaduueckue OuepTaHU DYAHBIX SEPeH
eCTb HPOAYKT MEIJIEHHOH KpHMCTANIH3AlMK BellecTsa M3 pacTso-
POB HJIM PACILIABOB; NPH OLICTPOH XKe KPYCTAMIA3AUHA BELIECTBA
BO3HMKAIOT HEMpaBHJbHLIE 10 (hopMe, KceHoMopdHbie 3epHa.

[To06HO 3TOMY MHHepaJibHEIe BellleCTBa, BhillaBillie H3 CHAbHO
lepeoX/IaXKeHHbIX HJH IEPECHIIEHHbIX PACTBOPOB, HMMEIOT TOH-
KO3ePHHCThIE WJH [AXKe CKPHITOKPHUCTAJLTHIECKHE CTPYKTYPhI, &
BeIllECTBA, BHINABIUHE U3 Pa3BelleHHbIX HJIH YMEPEHHO IepeoX/Iax-
AleHHBIX PacTBOPOB, 00J1aAIOT SICHO BBIPAXKEHHOH 3ePHUCTOCTHIO.

C Jpyroil CTOpOHbI, MPH OUEHb PE3KOM NEPEeChILeHHH pACTBOPOR
IPOHCXOJIUT BbIafleHHe MHHEPANLHOTO BelleCTBa B KOJIOHAHOM
COCTOSTHUH. '

3aKoHoMepHble TOHKHE Npopacranus MHHE
paJoB, o6pasylolHX CTPYKTyphl pacnaia TBEPIbIX PacTROPOB,
TIPeACTABNMOT ABHEIA MOKa3aTelb O/IHOBPEMEHHOTO o6pa3oBaHud
KaXK/0r0 H3 MAHEPAaJoB, CJAaraiouiux Takylo CTPyKTypy. Kpowme T0-
ro, CTPYKTYpBl pacrnajia TBEPJBbIX PACTBOPOB ONpENEeJeHHbX Hap
MUHEpaJIoB JaloT YKa3aHHe O TeMriepatype mpoliecca pacnana mnep-
BOHAUAJIBLHO OJHOPOJHOIO MUHEPANLHOIO BEIIECTBA.

CTPYKTYypH 3aMenlenys, ONpPeACsIONUecs ABHO KOP-
PO3HOHHBIMH (GOpMaMH, GyXTOMOMOOHEIME  3aJIMBAMH, Ilepeceue-
HHSIMH, OCTATKAMH OT 3aMELIeHHs ¥ NPOY., OTUETIHUBO [I0KA3LIBAIOT,
YTo MHHepas 3aMemiaeMblit aBasercsi Gojee PaHHMM, 4 MHHEDaX
saMernaomni—Gonee no3anHM. CTPYKTYpsl 3aMeLICHHs TTO3BOJSA-
0T TaKMe YCTAHOBHTH OTAebHBE (ashl MHHEPAIH3AUHH H HX TO-
Ce/I0BATeIhHOCTh.

Pynam, o61agaomue KOANOMOPHBMHE U Teje
BHIMH CTPYKTypPaMH, HECOMHEHHO OOpa30BANHCH MyTEM
OTJIOMKEHHs BellleCTBA U3 KOJUIOHAHBIX pacTBopos (puc. 37, 38).
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KoanoMopduoe crpoeHHe OCOOGHHO XapaKTEPHO A MeCTOpOX-

Jiern#, GopMHUpyoluXCcs B OJH3M0BEPXHOCTHEIX YCJIOBHSIX MPH He-
3HAUHTEJLHOM JdaBjeHuu. g GoJee e rayOHHHBIX MeCTOPOXKIE-
HHH MOBBIIGHHOE JaBJjeHHe OyAeT CnoCOGCTBOBATH NMEPEKPHCTAN-
JAU3ALUH BEIECTBA M Mepexoly KOIOMOpQHBIX 06pa3oBaHuél B
3epHUCTBIE arperaThl.

Hanpumep, A. I'. Berextun (1953) onucwiBaer caydaft pepe-
KPHCTAJIH3ALUMH CyNb(UAHOIO Tredist CJIOXKHOIO COCTABA B XQpPOLIO
:Gpa3oBaHHbIe KPHCTaMIbl paMmennclepruta (puc. 64).

Puc. 64. CrycTkd resisi CJIOXKHOIO cocraBa (cepoe), oGpocimHe xopouro ofpa-
30BAHHLIMM KPHCTAJUIMKaMH paMmenncGeprura (Oesnoe). UepHoe — kBapl.

Veennuenne 70X. (Mo A. T. Berexruuy).

T. ®. YepBAKOBCKHE JUISi OHOIO H3 KOJIYETaHHBIX MECTOPOXK-
HeHWi Ypana TOKasblBaeT Iepexoi KoJnoMop(HBIX oOpasoBaHHMii
RHPHTA B KPUCTAJLIHUECKH-3€PHUCTLIE arperaThl (puc. 65).

[Tpu3sHaku KONJIOHAHOrO NMPOHCXOXK/IEHUsI Py HAGAIONAIOTCS He
TOJLKO CpelH PYAHLIX MHHEPAJIOB — CYJALOMHIOB H OKHCJOB, HO B
CpPEe/ld XKHUJIbHBIX MUHEPAJOB. ‘

Hepenku cayuan, Korga B IpH3aab0aHJi0OBbIX YUacTKaX KBaple-
BbIX XHJ HAOMIONAETCS 3aTPA3HEHNE 3€PHUCTON KBAPIEBOH MacCh
NOCTOPOHHVMH BELIECTBAMHM B BHJe TOHKHX, C1a60 OKpAalUeHHBIX,
KOHUEHTPHUYECKH PACIIOJNOKEHHBIX [1010C. DTH PEJIUKTOBLIE TEKCTYP-
Wbie 0COBEHHOCTH JOJKHBL GbITh OTHECEHB! TAKKe K THIIHYHBIM KOJ-
xoMopdHBEIM Ob6pasoBanusaM. Hamu ouu nabmopanaucs B 300TO-
KBaPUEBBIX XHJIAX OJHOTO H3 MecTopoxaeHHH Boctounoro 3adafi-
KaJbsi (pHC. 66).

Msyuenne TeKCTYyp PYyA MOXKET INPOJHUTDH
CBeT Ha rMy6HuHy (GOPMHUPOBAHHST MECTOpOX-
AeHHH.

Mui yxe yKasbiBaaM, 4To KOMIOMOP(HbE TEKCTYpLl Gojlee Xa-
PAKTEPHBI /I MECTOPOXKIEHNH MAJIbIX HJIH YMEPEHHBIX IJIyGHUH.
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‘Puc. 65, KosmomopHpie o6pasoBanns u Kp

HCTAMNHUECKH-3EPHHCThIE arperartil

Huil Ypasaa.
nupaTa, OLHO U3 KOJIUe[laHHBIX MeCTOPOXIE
P Veenuuerne 51X. (Mo T. ®. YepBakosckoMy).

. .M&m; e

P,

Puc. 66. KonnomopgHoe CTpoeHHE 3anb0aHA0BOR HACTH 30JI0TOKBADIEBOH
JKHJIBl ONHOTO W3 MecTopoXiaeHH# Bocrounoro 3a6GaliKkaabs.
HaTtypanpias BeJHYHHA.

Ha nesnaudrtebHylo TiyOuHy 0oOpasoBaHMA pPYA YKa3bBAIOT
TakKe TEKCTYPHl KDPyCTHQUKALMOHHAS, KOKapjosas, IpysoBast.
‘Bce 5TH TEKCTYPH 06pasyloTcs MyTeM BBHINOJHEHHS MAHEPAJbHBIM
BEILEeCTBOM OTKPHITBIX TMOJIOCTEH MJIM TPEUIMH, KOTOPhIC, CCTECTBEH
HO, MOT'YT CYIIIECTBOBATD JIHIIb NPH HeOOMDIIOM AABJCHUH, TOCIOA-
CTBYIOILIEM HA MaJbIX IJyOuHaX.

CTpyKTYypH JAaBJeHHS ABIAIOTCA ABHBIM IIOKa
saTeJeM MexXxaHHueCKHX AedopMalHH KOTOPHIM
NOABEpPraiuCch MHHepaJbHbIEe BELIeCTBA. JTH ne¢opManuH MOTYT
GBITh KAK XPYIKIMH, BHIPAXKAIOLMMACS B APOG/ICHUH 3€peH TBep-
JABIX MHMHEpaJoB (IHpHTA, apCeHONHPHTA, XPOMHTA, MarHeTHTa),

P



TK H ILIACTHYECKHMH, BbIPAXAIOUIUMHCE B CMATHH MSICKHX MUHE-
pasmos (cdaneputa, nuppoTHHa, rajeHuTa, CTHOHHUTA, MOJNHGIEHH-
Ta). DTH mIACTHYECKHe nedopMaLHH Mbl HAGMOLAEM HIH NyTeM
HCCJICNOBAHUA B NOJSPH3OBAHHOM CBETe NPH CKPELEHHbIX HUKO-
JIX MM NyTeM CTPYKTYPHOTO TpAaBJIEHHS.

Baxuoe 3navenue mmeer HaGaomenue PasJHYHBIX
FeHEPaWH i, T.e DAsHOBO3PACTHHIX BHAEACHHMI ONHOTO H TOTG.
K€ MHHEDasa B Ipouecce KpUCTALIH3AUHE AAHHOTO PACTBOPA.

QopMbl NPOSIBIEHUS STHX reHepauuit MHHEPAJIOB MOTYT ObiTh
PASTHUHbL: KOJIOMOp(HEIE 06Pa30BAHHS H KPHCTAIIBL, CILIOLIHbIE
SEPHHCTHe MACCH H BKpaneHus X0pouo o6pasoBaHibiX KpHCTaJI:
/OB, TOHKO3EPHHUCTLIe arperathl M MPOXKUIKU KPHCTAIIOB H T. X,
Hanpumep, nns Hapacyuckoro 30J10TO-NIOTUMETAJIIHYECKOTO  Me-
CTOPOMJCHUS 4aCTO HaGMOAAIOTCS NOJOCKH — KPYNHOKPHCTAJLIH-

YeCKOoro apceHormpHTa cpeaH MaccChl ero TOHKO3EPHHUCTOrO cTpoe-
nus (pHC. 67).

e e

Pme. 67. Ilonockr KpynHOKpHCTAMIHUECKOTG apCeHONHPHTA CPEAH Macch TOH-
KO3ePHUCTOTO CcTPoeHHA. TeMHas Macca cJeBa — GOKOBas nopoxa, a cnpasa —
XHAbHLIA KBapu. ITpoTpasieHo asoTHOH KHEnoTof. ¢
VBennuenue 3X.

(ITo A. T. Betextuny)

A. T. Berextin (1953) ofbacuser nosanexme MIIOTOYHUCIIe -
HbIX reHepanuil MHHepaJoB MHOTOKPATHBIM BO30GHOBIECHHEM OJHUX.
W Tex Xe HIH GNHBKUX 110 CBOEMY XAPAKTEPY XHMHUUECKUX peakuui,
B pesyJjbTaTe KOTOPbIX H HPOMCXONHJIO MPEPLIBHCTOE OTIOXKEHHE:
H3 pacTBOpa MHHEPAJLHOIO BELIECTBA.

Hayuenne Texcryp u crpykryp pyx HEePEIKO I103BOJSIET HAM
YCTAHOBHTb HEOOHLIUHE e U BECb M a HHTEepecCHBI e 0CO0-
6enHocTH npomnecca bopmMupoBaHusA pya  Oun
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ebcrostensHo pasobpaunt A. I'. BerextuneiM B pa6ote 1953 r.
«O GOpMHPOBAHHH PYA B KUJBHBIX CHAPOTEDPMAJBHBIX MECTOPOXK-
CHUSIXY, ‘ .

8 Hurepecer ciyuyait oceaHHsi CBepHYBIIeHcs JUCIepPCHOH (asbi
B BHJE ILIAPUKOB HA TOBEPXHOCTH 3€DEH WM KPHCTANIOB MHHEpa-
a0B. Ha mukpodororpaduu pyast 0OAHOIO H3 CBHHLIOBBIX MECTO-
poxsienuit Cpeanefi Asuy, uszyuennoro T. H. Hagayy, mul Ha6m0:
HaeM HeOGBIYHYIO I0CJAeJOBATEJNbHOCTD BBIIENCHHS MHHEPAJIOB!
rpaHaT—raJeHHT-—UIapHKH reMaTHTa—KBapi (puc. 68).

R R O f

Puc. 68. Illapukd remarura (6eJioe) B KBaplepoli Macce (reMHocepoe).

Oxpyxawouiil arperar (cepsifl) npexcraBicH rpanatod. Cnpasa, BBepxy

cjieBa TaJjeHHT (Genstii).

Vpennuerue 140X. (TTo T. H. Wanayn).

A. V. THIUKUH OMMCHIBAET OPHIHHAMBHBIA ciyuyall oGpasoBaHus

SHOrEHNOro, T. €. MepBHYHOro, TréTHTa B 6apHTOBBIX  XUJIax
uc. 69). )

® I/Isy)qeuﬂe TEKCTYD H CTPYKTYpP pyd 003BO-

JsieT OCBETHTHL Npomnecch MetramMoppusma 8 py-
ax. .

g [TpoOaema MeramopdHu3Ma pyAHBIX MeCTOPOXKAeHMHA € 0COoOOH

ocTpoTol OBl MocTasaeda A, H. SanlpHU.KHUM B CBA3H C [AeTaJib-

HBIM H3YUEHHCM KOJYElAHHBIX MeCTOPOX/leHHil Ypamna.

A. T'. Berextuu (1953 r.) ykasbiBaer, 4to MpU IPOLECCAX Me-
TaMopphu3Ma MPOUCXOTUT CYLUECTBEHHAs [eperpyniIupoBKa ' fse~
HIeCTBA B TBEPAOM COCTOSIHHM ¢ OOpa3sOBaHHEM MHHEPAJIOB yXKe B
uHOll nocsenopaTesbrocTi. 1103TOMY B PyHAax, npeTepneBmm’( Me-
TaMOpP(QHU3M, Mbl, H3ydasi BO3PACTHbIE COOTHOLUEHHS MHHepd;HOB,
ycTanaBpluBaeM OTHIONbL He INOCJCJOBATEJAbHOCTL HUX BblIEJICHHA
M3 PACTBOPOB, a JIMIIL [OCHAEA0BATENbHOCTL HX o6pa3(/>saﬁm )npu
npoueccax rnepekpucraannsauny. Ilpusenem [HEKOTOpBIE IPHMEPDI.
s 0HOrO H3 KOJiueTaHHBIX MeCTOPOXACHUN YpaJa ifaéﬂfoﬂéfOT-
€1 TUPDOTHHOBLIE PY/Ibl C MPONKUIKAMH, CIOMEHHLIMII CHIEPHTOM,
Mar{eTHToM M NHpHTOM. BCe 3TH MHHepa/bl mnapareneTdyecKu
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TECHO CBA3anbl Mexay coboi. Obpasopaue CH/IEPUTA H MalHeTH-
TA MO}:(HO OOLACHATb 32 CuQT Peakuuy NMHPPOTHHA © GOJee nosna-
HWM MOTaMOP(MIYIOLHM PACTROPOM, MPOTEKABILIHM 110 TPELIHHKAM.

s Ll oo

Puc. 69. Konnomopdiuste suiicaesds ranoreHuoro rémita (Besioe) B Kpucrase
Gapura (remrocepoe), Uepnete u temuocepbie NYCTOTKH OKPYFJIOH PopMsl 06pa-
30BAJINCh HA MeCTe ras’oOBBIX BKJIOUCHHH .

Ypesuuenue 70Xx. (o A, M. Twinxauy).

Puc. 70. Arperar sepen Xposmura {cBeTsOcephifi) cpepu cepmenTHRMTA (TeM-
uuit). Mo nepudepun sepen xpomnta ¥ BROAL 1O TpeIHHKAM $CHO  BHAHB
CACAE! eTO METaMODPU3AUNH B BHAe GOJEE CRETNbIX KACMOK H [OAOCOK.
Oano us XPOMHTOBBIX MECTOPONAeHHiF Ypana.

YBenuuenne 50X.
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Us pacrsopa ussiekanuch uodbi [CO% -2 ¢ ofpasosauuem cupe-
puTa, 4 TaKXe MOHBI KHMCJIOPOAA, luellive Ha oOpazopaHHe MarHe-
ruta. [lpn sToM Ipouecce NPOUCXOAUNO OCBOOCOXK/IEHHE Cephl,
KoTOpasi moiuuia Ha o6pa3oBaHye BTOPHYHOTO MUPHUTA.

Hpyroft npuMep — 370 WIKPOKO PA3BUTHIE NPOLRCCH METAMOp-
(H3Ma XpOMHTOBBIX pYA B CBA3H C IPOUECCAMH CePHEHTHHU3ALUM
gMeliaioWux nopof. Meramopdusm 3epeH XPOMIUAMHENHAIOB BEI-
paaercs B HOSMBJACHMM TeMHLIX KaliM ¥ 1oJ0C, BUAMMBIX HOX MU-
KPOCKOIIOM B MPOXOAfAIIEM CBETE WM B BUAE 3EPHUCTLIX H GoJee
CBETJIBIX KAaeMOK M MOJOCOK, HAGMOAaeMbIX TOJ MHKPOCKONOM B
oTpamxennoM caere (puc. 70).

Metamop®nam 3Tux Pya OOYC/OB/ICH OKHCJIEHHEM ABYXBAJNCHT-
HOTO Kese3a H HapYHIeHHeM KPHCTAJTH4ecKOH CTPYKTypbl XpoM-
HITHHEIEIa.

IpuBejerubic npuMepyl JajdeKo He HCUEPIIbIBAIOT BCETO pasHO-
OGPA3MSA TEKCTYP i CTPYKTYP Py H TNO3BOASIOT pacwHbposats
JaJIeKO He BCe NPOLeCCht HCTOPHH (OPMHPOBAHUA PYA H HX rocJe-
LyWOlIAX H3MEHEHUH, _

TwaresibHoe u3yuenue pyx B sabosix, B wWitydax, B HPunoJl-
pOBaHHBX 06pa3uax, MUKPOCKOIKUECKWe HCCACLOBAHUS TOAUPO-
BaHHBIX WANDOB ¥ NPo3paunNBX WAAQOB pyn — Bce 3TO BMecTe
B3ITOE MO3BOMHT KaXkiCMy HCCICAOBATCINO [PIl LHEUMATCNLHOH u
BAYMUMBOH paboTe paclippoBATL MHOHE HHTEPECHDBIE CTPYKTYDbI
M YCTAHOBUThH HOBBIE W UEHHDBIE (AKTHI, TPOSUBAOIME CBET HA Te-
HE3HC MeCTOpOM e,



rJIABA XVI

3AMEPBI U NMOOCYETHI PYAHBIX 3EPEH
nog MUKPOCKOIOM

1. OCHOBHbIE NOHATUY

B npenbaymux raasax 6uuin paccmorpens! IIPU3HAKH, KOTOphie
CAyXar IJjs OnpefeCHUs MUHEPATOB U AAIOT BO3IMOKHOCTE ycra-
HOBHTb KaueCTBeHHbIH MHHEPAJIOrHUecKyull COoCTaB pyast. Ho, kpo-
Me TOro, HeOOXCAMMO 3HATb Pa3Mepbl 3epeH MHHEePAadoB H HX Ko-
JIMUECTBEHHbIE B3AHMOOTHOUIEHHS, YTO OYEHh BAMNHO B npaKkTUKe
MeXaHHn4yeCcKoro oboralleHus pya.

YCTAHOBHR  KOJIHUGCTBEHHBIE B3aUMOOTHOIICHUS MHHEpAJIoB
MOKHO IyTeM pacyera ONpeNeJHTh M COReP:KAHHE IIOJIE3HOIO 3e.
MCHTA B pyle, 1. e. NPOM3BECTH A/ Hee KOJAMUECTBEHHDBI MHHe-
pasOTHUECKHI aHaus.

B nexoroprix cayuasix takue pacuersl HMEIOT GOJbIIOE HPaKTH-
ECKO® 3HAUCHUC; OHH JOMOMHAIOT XMMHYCCKHe AHANU3L M HOKA-

3bIBAIOT pacnpepnenente Kakoro-1n6o sieMenta (Meraana) mo pas-
JIHYHBIM MHHEpaJaM.

2. ONPEAENEHUE TONEPEYHUKOB PYIAHBIX 3EPEH

Onpetenenne monepeynukos 3CpeH MUHEPAJIOB MOJ MHKPOCKO-
TIOM TPOL3BOAMTCS HECKONLKAME MeTogaMu. I1pocTo ¥ mocTatoy-
HO TOYHO 5TO MOMKHO BLINOJHHTDL C [IOMOLILIO OKWIAP-MUKPOMeETpa
Tocnenn:tii Npencrasiier coboiét  Kpyniyio CTEKJIAHHYIO m1a-
CTEHKY, Ha KOTOpo#l HaHecena niKaja pasmepoM B 1 cM, pasgenen-
Hasd Ha 100 uacredl. DTa MIACTHHKA BRJIAILIBAECTCH Memly JIHH3aMH
ORYJIPA; ee NOJMOMKEHHEe NOMKHO ObITh TAKHM, uYTOGLI OHa xo-
powio Geuta BuaHa 10X MHUKPOCKONOM. Peryauposka BI/IILI/IMO(‘:'[‘H
WKaJbl [IPOU3BOIUTCH nyteM HeOOJBLIOrG nepeMenieHnst BepxXHeil
JIHH3B! OKyJspa. ‘

C nomomnio OKyJIIP-MHKPOMETPA U3MEPAETCS He OO'beKT, a ero
usobpaxenue n boxannuoi naocKocTn OXYaApa, Mo3IToMy ni)e'wa-
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PHTEIbHO A8 Ka:KI0re yBejauuewus norpefyercs onpeneseHme
LeHbl JeAeHHsl OKynap-MHKpPOMETDa.

Ormpenenienne we:nl JeeHNs OKyJIsp-MHKPOMeTPa IPOU3BOANTCS
C NoMoubIo OGHeKT-MUKPOMETpa, NpeicTaBIsomero cofoft crek-
JAHHYIO TJAACTHHKY cO WKado# B 2 mM, pasgenenHolr ua 200 gac-
tefl. O6BLEKT-MEKPOMETP YCTAHABJIKBAETCS HA CTOJHKE MHKPOCKO-
1a i paccMaTpHuBaeTcd depes oKyJasp (Jydlie B NPOXOJsLIEM CBe-
te). Ofe wKaap copMmentaiores. [leHa OJHOro JeNeHHs LIKaJbl
oGbekT-MuKkpomerpa pasha 0,01 MM; neHa JeeHHs WKAJIL OKYJIAP-
MHUKPOMETPA BLIUHC.THETCS CACAYIOWHAM 06Pa3oM.

Ecan, Hanpumep, npa obnexThse 9% (Ne 3) nonyuunoch, uTO
20 nenenuil WUKaJNLI OKYJIAP-MHKPOMETpa 3aHANH 26 Jesenuil mKa-
Abl OOBEKT-MHKpOMCTPA, T. €. 0,26 MM, TO OfHO J€JIeHHe IIKalbt

0,26
OKyJsip-MHKpoMeTpa OyAer paBHO 55 = 0,013 MM, uto U ABJSAET-
¢Sl UeHOH ero jeqeHns Npu o6bektase 39X (Ne 3).

TaxuM Xe nyTeM NPOH3BOAAT onpeseselue NCHB JleleHUs OKy-
JIAP-MHKpPOMeTpa ¥ NpH padote ¢ xpyruMH O0GBEKTHBAMI.

IlonepeyHuKH 3eped CHauaga H3MePSIOTCS B AGTEHUAX OKYJsAD-
HOH LIKaJsbl; TOMYYeHHBIH Pe3yJbTaT YMHOXKAETCH HA LeHYy ee JleJe-
HHSI, ¥ TIOJYUAIOTCsl PasMephl B MUJJIUMETPax.

Jlns Kaxkgoro MuHepana cjlepyeT MPOH3BECTH HECKOJBKO Je-
CSITKOB M3MEpEeHHI IONEePEUHUKOB 3epeH U YCTAHOBHTL ITyTEM BBbI-
YACJICHHS PasMepnl MUHHMAJbHLIX, MaKCHMaJbHLIX 1 Cpeunux
3epeH.

3a HeUMEHHEM OKyJsAP-MHKpPOMeTpa I'pyOble H3MEPEHHST MOMKHO
MTPOH3BECTH ¢ NMOMOUIBIO Kycouka MUJIuMerpoBoil Oymaru; OXHH
MHJIJIEMETD €e OGRIYHO PasjiesleH TouKaMH na yerhipe wacru. [loa-
KlaabBas TMOJOCKYy MHAIHMETPORKH Ha NOJUPOBAHNLIA 1aud B
TIoJIe 3peHust MUKPOCKOIA, MOXHO HENOCPeJCTBEHHO M3MEepPHTb HO-
MEPEUHHK 3€PHA ¢ TOYHOCTLIO 10 0,1 MM. :

HanGonee tounple nuHefiHble u3MepeHHst (C TOUHOCTBIO [O
0,0001 MM) nmom MHKDOCKOIIOM MOKHO MPOM3BECTH € IOMOLIBIO
BHHTOBOTO OKYJSIP-MHKDPOMETpa.

" 3. ONPEAEJEHWE KOJMUYECTBEHHRIX COOTHOIUERUNH

PYAHBLIX MUHEPAJIOB

CylLecTBYIOT TPH METOAA KOJHYECTBEHHBIX OYIPCAcaeHuli MuHe-
paJioB B MOJXHPOBAHHLIX WAH(AX 104 MHKPOCKOTIOM: [LI0MARHOH,
JUHeHRHLIY ¥ Toueuunlil.

Maowannoit (nnasumerpyuuecKuii) MeTon

STOT METOJ OCHOBAH Ha TOM IIOJIOXKEHWH, UTO KOJUYECTBEHHbIE
OTHOLIEHHST MeXAy TIOWIALIMH MHHEPANOB B NJIH(E paBHLl OTHO-
eHUsM 00BbEeMOB STHX MUHEDPAJIOB,
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MsmepeHusa npousBoAATCst € MOMOLLLIO OKyJsipa-ceroukd. OH

COCTOUT M3 CTOKJISHHON NIACTHHKM C HAHECEHHOH 1ia Hee CEeTKOH,

pasfeseHHOH TONICTEIMH JUHUSIMU HA UeThipe KBaApaTa Mo CTO KJie-
TOYEeK B KaXKJI0M. ITa IJIACTHHKA YCTAHABJIMBAECTCSH, KAK ¥ OKYJIAD-
MHKpPOMeTD, B (DOKaJbHO MJIOCKOCTH OKYJIspA.

Iloncuer anst pyasl ¢ paBHOMEPHO3EPHUCTON C1PVKTYPOH NPOU3-
BOAMTCS] CJEeAYIONIMM 06pazoMm. )

BrifupaloT Ha MIOLIAAK MOJUPOBAHHOIO HUIH(A yuacTok B 1--
2 cM? 1 06BOIAT €r0 B BHJE KBalpaTa LBETHOH TYIIbIO. YCTaHABJIM-
BAIOT TOJUPOBAHHME LUIH(D Ha CTOJNHKe MHKPOCKONA W TepelBH-
raloT ero ¢ MOMOIUIBIO KOODANHATHLIX CaNMA30K. 3aKPEeIfIioT CTOMHK,
Hab6umopalor uepes ORyAAp-ceTOUKy nepsoe I0JAe 3PEHUs] MHKPO-
ckona. CYHTAIOT, CKOMBKO KJIETOUER MPUXOANTCH Ha KaKOH-HHOYAb
MHHEpaJ, YaCTH KJIeToueK OOBeNUHSIIOT B IeJble Ha IJa3. 3areM
CUMTAIOT UMCJO KJETOUEK, NPUXOASAIIEECs Ha BTODOH, TpeTHH U Ipy-
THe MHHEPAaJb, ecjid 3To Tpedyercst. SAIHCHLBAOT Pe3YJIbTATHL. ITe-
PeNBHralOT MOMUPOBANHLIE WA ¢ MOMOIIBIO CaJa30K TaK, UTOOH
paHHUA HOROTO MPENHA3HAYEHHOTO K MOJICYeTy KBajpara COBIa-
Ja ¢ TpaHulel craporo.

[Tpoussonar Takue e 3aMepsl st T€X e MIHCPAJOB BO BTO-
poMm moe. I'{o*rom HaGMI0AAaI0T TPEThe, YeTBepTOE U JIPYrue IMOJA,
MoKa ue OPOALYT BCIO JHHHIO OT Kpasi A0 Kpas OUePUEHHOTO KRA-
pata. [locae _3TOr0 NPOH3BOUST gab/ionenye ¥ 3aMepnl MO BCeM
II0JISIM BTOPOW JIMHUH, IOTOM TpeThell, ueTBepToil, # TaK JO TeX Top,
[I0Ka He TOKPOIOT BCIO NMPEIHA3HAYEHHYIO K [OACYETY ILJIOLAlb.
Paccrosnua MexXny JHHHSMH TO/KHB! GbITh PABHGL INHPHHE KBAJ-
para OKyJApa-CeTOUKH, .

Ecay ctpykTypa pyabnl HepaBHOMEpPHOZEPHHCTAS, TO [OACUET
POU3BOIASAT IJIS1 OTACAbHLIX TOJel, pasfuBaeMbix B IIAXMaTHOM
nopsnKe.

Jns Kaxnoro nosupoBannoro uuinda mojcuer caepyer mpo-
uzpectn a4 10—20 noneft, urto ofecnedur, COra4cHo HaBMIONECHH-
sM u BeiuucaenusM B. H. Jlogounukosa, Toynocts 1—1,5%.

Bpewms, 3arpaunBaeMoe 1151 3aMepa, COCTaBaeT okoao 40 MuH.”

IJIs ONHOTO MHMHepasa B NOJUPOBAHHOM IHde.

[To oKOHUYAaHHM 3aMEPOB CYMMHDPYIOTCS DPE3YJbTaThl JJs Kak-
IOTO M3 MHHepaJoB. 3aTeM BLIYKCIAETCS MAOMIANbL KamJAOro MH-
HepaJsa B TMPOLEHTax, cudTas 3a 100% BClO miomwanb MOMMPOBAH-
HOro MAH(Aa, NOKPHITYIO OKYJAAPOM-ceTourol. [1dnyuenrble unciaa
6ynyT COOTBETCTBOBATH OOBLEMHOMY TMDOIEHTHOMY COREPIKAHHIO
MMHepaJoB B pyIe. ) '

JluHeitublil Meron

JlunefiHril MeTON OCHOBBLIBAETCH HA TOM [TOJIOXKEHHH, UYTO MNO-
NEPEYHUKH 3€peH MHUHEPAJIOB npu 6ONBIIOM yHCHe 3aMepoB IIpo-
[TOPUUOHANLIL! TJICINANAM MUHEPAJOB, a [Jiouiaay, Kak 3T0 VYKa-
3aHO BRHIIE, MPONOPUHNOHANBHE! UX o6beMaM.
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V3MepeHus B 3TOM Cllyuae NPOH3BOAATCS € MOMOILBIO OKyJsp-
Muxpomerpa. IlonupoBauubli UIH( YCTAHABJIMBAIOT B CaJla3Kax
¥ HaGJIOLAIOT IEPBOE MoJe 3PEHUs. 3aMepsioT LIHHY OTPe3KoB (B
NeJIeHHAX OKyJIsip-MHKpOMeTpa) [Jisi OAHOTO HJIH HECKOJbKHX MH-
Hepasos. [10TOM MOJMPOBAHHBIA LIIHG NMEpeABHUraioT C MOMOIUbIO
CaJa30K BIepe/l MM Hasaj Ha JUIHHY IIKAJbl OKYJsSp-MAKpOMETpa
W 3aMepAIOT JJIHHY OTPE3KOB MHHEPAIOB BO BTOPOM TOJE, 3aTeM
B TPeTheM H T. [, I0KA He NMPOUAYT BCIO MEPBYIO JHHHIO. TTocne
3TOTO Iepe/[BUraloT MOJHPOBAHHBIN MG BIPAaBO WM BJEBO HA
pACCTOsIHHE, HECKOMLKO MeHblllee CPEeJHero MOMepeuHiKa pYyJHBIX
3epeH, H MPOM3BOAAT MOJACYUET s pajia nosieit BTopoil sunud. Ilo-
TOM TIEPEXOASAT K TPeTheil n UeTBEPTOM JHHUAM, H TaK MO TeX IOp,
fI0Ka He TOKPOIOT BCIO IUIOMIAa/b, IPEHA3HAUCHHYIO I MOJACUeTa.
Ilng HOCTHMKEHHS TOUHOCTH B 1,0—1,5% mocTaTouHO MPOHM3BECTH
saMepbl B 10—20 mossx.

[To OKOHUAHHM H3MepeHHs! CyMMHUPYIOT BEJIHUHHY OTPE3KOB IS
KAXJIOrO MHHEpaja M BBIYHCAAIOT TPOLEHTHOE COJAEpIKaHHE ero
B pyle.

Jluuefiuplli MeTO Mpolle IVIOUIAAHOTO U He yCTymaer eMy II0
TOYHOCTH, TIO3TOMY B TPaKTHKE eMy OTAdeTcs NMpeArouTeHHe.

[Moacuersl MO JHHEHHOMY METORY MOryT ObITb MeXaHH3HPOBA-
Hbl IyTeM NPHMEHEHHs CIelHaibHbIX MPHGOPOB. A. A. Taarones
(1941) naer onucaHue paja NpuOOPOB /s JIMHeHHOrO Merona:
06'beKT-MHKPOMETp, HHTETPALMOHHBIH CTOJIHK, SJEKTPOMHTErpaTop
M POTOPHHTErpaTOp M Ap. B 3JeKTpoHHTErpaTope BUMC nosupo-
BAHHBI UM, TOMEIIeHHbIA B KOOPAHHATHBIE CATa3KH, NIABHO Ne-
pemelllaeTcst Ha CTOJHKE MHKPOCKOMNA. C canaskaMu CBfI3aH Ipe-
pHIBaTeb TOKa TAKHM 00pa3oM, 4TO YHCJIO IpepLIBaHUil TOKA IMpo-
MOPUMHOHANBHO BeNHYMHe TepPeiBHXKEeHHst mnda. Tlpy nomoiu
NepeK/IIoYATENsl TOK HAMPABJSAETCs B CUTYHK DPErucTparopa, Moi-
CUMTHIBAIONIErO YHCJIO TpepbiBaHMit Toka. Bpewms, sarpauuBaemoe
JJISl TIOACUETa C TMOMOIIBIO 3JEKTPOUHTErpaTopa Juis OJHOTO MOJTH-
posannoro uunda (npu 1000 smuHeAHBIX OTPE3KOB), COCTaBJsIET
Julb okosno 20 MHH.

[TonpoGubie omucanust 5THX NMPUGOPOB U MOPAAKA pa6oTel Ha
HMX HHTepecylolluecsi HalIyT B YKAa3aHHOM KHHre A. A. Tnaro-
neBa.

ToueuHblli METOA,

Onpejesienye cofiepXanns MUHEPaIon B waude 10 TOUEUHOMY
METOLY, NPEIJIOKEHHOMY A. A. TjaronesniM, NPOH3BOJHTCS Tak.

Ha nsiomagy MoJAHPOBAHHOTO IjiMpa pPaBHOMEPHO pacnpene-
NS0T GOJBILOE KOJIMUECTBO TOUeK HaG/IOAeHHH M TMOACUHTHIBAIOT
YHCJ0 TOYEK, MONaBIIKMX HAa KaXIbif muHepals. D10 UHCIAO TOUEK
6yzer NPONOPUHOHAJBHO MUIOANAM MAHEPAIOB, a CJIeIOBATENBHO,
u ux ofbemam. BeposTHas MOrPEIHOCTb, KOTOpast MOJNY4aeTCs NpH

6 PyxoBoncTsBo o MHHeparpadun
1 parpad 29g



TAKHX ONPEAENEHUAX, 3aBHCHT OT UKCJ
J ) a B3ATHIX TOYEK U BbIpax4der-
cs caepytowed Gpopmyaoi: paraet
3=0,67 )/ A(100 -A)
a — (9)
rne; -~ BEPOSATHASA HOTPEIIHOCTD;
b; 1 — Of1lee YUCJIO ToueK; A —
NPOLEHTHOE COACPIKAHHE KOMIIOHEHTa (MHHepaJa). ’

Huxe npupejenn
I TIOTPELUHOCTH, BBIYHCJAEHHE! yey?
MyJde npu n == 1000: ’ ¢ o oot dop-

) A99 [ A A
H ... 021 30 u 70 ‘
10»9 . . . 063 40 » 60 . . . (1)’82
20 » 80 . . . 084 50 ... 106

| Crenosarenpto, npu 1000 Touex waGmoNeHmil NOrPEMHOCT!

rioficuera He npesbicHt 1,1%. T1 :

o ,1%. 1loaromy 1000 Touex nocrarouno mias
YHOro IMOJICYeTa CoAepKanHs MUHepaJa B pyJe.

I[lpn MeHbiiem uucie Touek HAGMIOAEHHH MOTPEIIHOCTh 3HAYH-

TenbHO Bo3pacraer. Tak, wanpumep, npu A = 50% 6ymem umeTh:
n 1000 500 100 o
¢ 1,06 1,50 6,7 10,6

[Tocnentee oGCTosATENBCTBO HEOBXOAMMO HMETb B BUAY 11pH
::gn;}{eTe MHHEDAJIOB, CO/ICPIKAHHE KOTOPHIX B pyje Heaﬂaq}rlnenpb-
1‘o§exanxzx;§:c?:4 MHHEpaJ B 3TOM Cayyae Gyner NPHXOJUTLCH MAJO

ek, Yy OTHOCHTEJIbHASA MOTPEHIHOCTb BO3PACTET.
PAKTHYCCKH NOJICYET MHUHEPAJIOB B HUTH(E [IPOU3BOAUTCS CJie-
aytouam o6pasom. TTonupoBanHbIE WU YKPEILIAIOT HA CTOMHMKE
::Sxpocxona B KOOPJHHATHHIX Caja3KaX H IIOABHUIAIOT ero cKauka-
Ha pacCCTOSIHUSA, paBHble CPEAHEMY ITONEpPedHUKY PY/IHbIX 3epeH
glpu Kax/[oM TOJSOKEHUH MOAHPOBAHHOTO mH(pa OTMeqa}OTp Ha
Hyw([)eé;eéTKaKou\ MHHepaJ MPUXOAUTCSI Ha KpecTe HHTEH OKyJspa.
p peB NePBYIO JIMHHIO H 3aPErHCTPUPOBAB YCAOBHBIMH 3HAY-
KaMH BCe MHHEpaJibl Ha Hel, IePexXoasiT KO BTOPOH JMHHH, OTCTOS -
IIeH OT IepBOH Ha PACCTOSHHE, DPABHOE CpeNHEMYy ONIGPeUHHKY
giﬁﬁzx depeH H T. A. [lo OKoHuaHmm mpocMoTpa HangeHHoﬁ
Ka}KMIéIHMHCHyeMn;ﬁpyloT KOJIMYECTBO  TOYEK, IpHLIe/Ieecs Ha
o paJ, H BBIUHCASIIOT MPOLEHTHOE COMCPIKAHHE €ero B
Mcuﬁifeé.nl; IJ{IE:{;OBJL(I%S P MAJOM COJACPXKAHMH KOMIIOHEHTA PeKo-
CETYATHIM oxynﬂpo;engIP;r%Zg;)ﬂH H;);Leﬂ’ o Toe Spenia edpe,

. My H

%I(T?anfleé? (8354 HaKJ(Iaﬂ,bIBaeTCH ceTKa, H»i/eloslarifoggm?’qpﬁe: Z?)OMyP_oI,PJ{II(j)g-
2 CeueHusi (y3Jibl) U HCMOJIB3YIOTCA B KAUecTBE T .
noacuera. TOYKH, NONABIIMG HA ONPeNessieMblil MUH L o noon
HOMISAX, CYMMHUPYIOT, a 060lee UHCIO TOYeK B mnmbeelo)relm resion,
YMHOXKas YHCJIO Y3JOB CETKH Ha YHCJIO IMoJel Pasﬂennpeﬂem}m,
y 38 B IEpBYIO
cgﬁé{;}i};{lp?ea n]:;(})ilz:g}:rx: gog};c:;p:s 1;_&11 100, nonyuaior npouer?myoe
20000 Toyek 3aiiMeT Bcero JHILb 30—4POHMX:.T O Tloner moeer
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Boviblloe [MPeMMyLLECTBO TOUEYHOrO METOAd loAcuera 3eped
MHHEpAJIOB B LHde 3aKM0YaeTCs B TOM, UTO IO MOKHO npoua-
BOAMTb MIPH TOMOLIK NMPHEOPA, HA3BIBAEMOTO TyLI-HHTErPATOROM.

[Myw-unrerparop, nso6perennblit A. A. Tnaro/iesniM B 1931 r,,
B MpoOCTeiineM BHJE COCTOHT H3 CaJasoK, CHYyXKALUX JUIS TiepesiBH-
KeHHs WAH(pA ¥ HMEOIHX Ha OAHOM H3 MHKPOMETPEHHLIX BHHTOR
nepelaTOYHO-PEryJIHPYIOLIEe - npucnocoblenne W PErHcTpaTopa,
T(PE[HA3HAUEHHOTO JUIsl MOACUETa H CyMMHDOBaHHA TOUER Habmo-
JeHust, IPHXOAANIIXCS Ha KaX/blH MHHEpaJl.

B 1934 r. BUMCow 6buia BbilIylleHA MapTHsi OynI-HHTErparo-
pos, a B 1937 1. Gojlee yCOBEpPUICHCTBOBAHHBIC NPHOOPLT OBLIH H3-
rotoBaennt 3aBogoM «[eonoropasBeikar.

Onucanue MyII-HHTErPaTOPOB PA3HBIX KOHCTPYKLIMH 1 ykasa-
qust Jist paGOTBL ¢ HUMH MOXKHO HailTH B yHOMHUHABLIEACSH KHUTE
A. A. Tnaronea (1941).

OcHOBHblE [PARHIA T0Jb30BAHUA MYII-HHTErPaTOpOM  CJIe-
Aytouiue.

Ha6umogaTenb, B 3aBHCHMOCTH OT TOr0, KaKOH MHlepajs Haxo-
JMTCS HA TIepeceueHrd HUTed OKyJIIpa, HaXUMaeT Ha TOT M HHOH
kaasum npuGopa. Ilpu stom NOJMPOBAHHBIA LK TepeABUraes:-
¢s HA CTOJMKE MHKPOCKOMNA, 4TO PErACTPHPYETCS Ha COOTBETCTBYIO-
LieM Kojiece cuetunka. Ha mepeceuenne HHTeH NONAjaet Aapyran
touKa noJuposanHoro uuinda. COOTBETCTBEHHO MHHEpAJly, KOTO-
phiff HAXORUTCA B 9TOH TOUKe, CHOBA HaXKUMAIOT APYrofl KaaBuIl H
wud) MepejiBUraeTcs aBTOMATHUECKH [afbile. Hurepraj, HA KO-
TOpLIA MepeMelaercs [OJIHPOBAHHBI MK, MOKET Peryanposarh-
¢ CIenMajbHEIM BHHTOM B 3aBUCHMOCTH OT pasMepa 3epeH. o
OKOHUYAHHMHM TIOJCUETa HA3HAUEHHOH TJIOLLA LK [IOJIHPOBAHHOTO [IJIH-
da 3aMECHLBAIOTCA TOKA3aHMs CUCTUHKA I KAKAOTO muHepasa,
M IIOTOM BLIUHCJSICTCS TIPOILEHTHOE COLEPKanHe ero B pyae. Pabo-
T4 MPOU3BOAUTCS ObICTPO. AHAIH3 TIOJANPOBAHHOTO nnga (1000
1500 Touek) sanumaer e Gomee 20—30 muH.

3apojom «Pycckie CaMOUBETHI» BBINYIIEH B IOCICLHEE TOLbI
spu6op [Jist MOACUETOB MOJ MUKPOCKOMOM — HHTErpalHoHHBIN CTO-
ank monenn «VICA». Dror cueTHblfi mpuGop TNpeiHasHaueH [
OJIHOBPEMEHHOTO aHaJN3a LIeCTH KOMMOHeHTOB € obuleft  IHAOH
naMepsieModt siuenn B 90 MM (pHC. 71).

Ha nauenn (14) croauka ycraHujien NpenapaToBOANUTEND ¢
MLIAGOM HJIH TIOJHPOBAHHBIM LA OM.

WHTerpaliHoHHblil CTOJAK JaeT BO3MOKHOCTD MPOUSBOAHTDL Hc-
CJIef0BAHHS MHKPOCKOMHUECKIX TpenapaTos B TPOXOAAleM # B
OTpPaIKEHHOM CBeTe NPH PasHbIX YBEJIHUCHHAX.

CroiK cocTouT W3 ocHosanus (11), Ha KOTOPOM CMOHTHPOBA-
Hul Bee meradn npubopa. Ha ocHOBaHMH NPUKPENUIEHBl Hampas-
asiougpe (12), B KOTOPHIX NOMEIIEHbI Cajia3ki (13) ¢ nasgesbio

(14). Maxosuukom (10) mpoussoauTCs BO3BPAT o6beKkra B HCXOJ-
Hoe HOJIOXKEeHHe Nocje NPOXoAa ¥ N3MepeHHs ONXHOM JUHHH.
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MaxoBuyok (8) cayxu
T AJISL [IPOMYyCKa MOpo
06 BeKTa. pomy POLB HCCIEeYeMOro

Maxosu4ok (7) npeaHasHadeH A1a NMepeBoga OGBEKTA Ha Chie-
AYOLLYIO H3MEPSEMYIO JHHHIO.

1% 13 12

Puc. 71. VHTerpanuoHHbI CTONNK AAsl NOKCUETOB NMOJ MHKPOCKOHOM
monenu <«HMCA».
1~~6—oTcueTHEe GapaGaHYHKH; 7 — MaXOBHUYOK AJst nepesoja OGBEKTa
Ha CHelyIOlYyl0 JIMHHKD; 8 — MaXxoBHUOK JISl MPONYyCKAa  NOPOJAb; 9 — SHHT
A kpennienus, 10 — MaxoBHUYOK HJS BO3BpaTa MOPOAH B HexonHoe
nonoxeHHe; 11 — ocHoBanue croanka; 12 — Hanpasasionye; 3 — canasKa;
{4 — nanenp. ¥YmMeHbieHo B 3 pasa. '

Orcuernbie 6apabanunku (1—6) mepen Hawasom paGoTel ycra-
HaBJIHBAIOTCS HA HYJIEBOE NOJNOXKEHHE.

MurerpaunonHblil CTONHK MO3BOMSET IMPOU3BOAHTh OIpCAeJe-
HHE NPOUEHTHOIO COJAepXKaHHs MMHHEPAJOB B TOPHLIX MOPOJAX M
B pylax, a TaKkKe KOMIOHEHTOB B IPOAYKTaX MeXaHHYECKOro 060-
rawenus pya. CToMHK MOAXOAMT K MOJISAPH3AHUOHHBIM MUKPOCKO-
naM 3arofoB «Pycckue camousernl» u «IIporpeccs.

Konuuectseunbie olpenencHus Ha rJjas

B npakrike muneparpadpuueckHx HCCJEIOBAHHH YacTto mpoM3-
BOLAT ObICTpbIe, rpyCble ONMpeesNeHHst Ha TJIa3 CO/lePKAHUS B Py-
Iie TOTO MJIM HHOIO MuHepaJa. [TorpellHocTb Npu 3THX ONpeae/eHH-
ax jpocrturaer 5—109%. I[Ipu GosiblIOM KOMHUYECTBE MOJHUPOBAHHBLIX
IWH(OB MOTrPEIHOCTH KOMNEHCHPYIOTCH H cpelHne HUpPLl moay-
YaloTCsl yA0BJETBOPHTENbHLIE, TaK, HAPHMEP, MO OXHOMY H3 KOJ-
YeJAHHbIX MECTOPOXKAEHHI aBTOPOM GBLIO ONPeAeseHo Ha a3 co-
Iiep)xaHue Meanbix MHHepasioB B 284 mosupoBaHHBIX Linudax. Tlo
STHM JaHHBIM OBUIO BBIYHCJEHO COJep:KaHHe Medd B Pyie, KOTO-
poe noayunnoch paBHbIM 1,567% (BecoBnix). Cpennee copepxaine
Melld, NOJIyueHHoe MO JAHHAIM XHMHYECKOro onpoSoBaHus, MIf
TOH ’Xe YaCTH MEeCTOPOXKAEHHSI cocTaB/sieT okoso 1,509%.

Taxne KonuuecTBEeHHbIe ONpeAeJeHHsI 3aHHMAIOT HEMHOTO Bpe-
MEeHH, HO JalOT MOJe3HbIH MaTepHaJ Jas XapaKTePHCTUKH PYLH.
Pexkomenayercsi HX NMPOU3BOAUTH IJIsi KaXKIOr0 MPOCMATPHBAEMOro
NOJHPOBAHHOIO IHJIHda.
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Merop cpaBneuus

dror MeTOj HPeNIoKEeH aBTOPOM HACTOSALICIO PYKOBOICTBA.
Jlps pa6oTe STHM METONOM CPABHHBAIOT BUIHUMOC MOI MHKPOCKO-
11OM KOJMUECTBO MHHEpaJioB B KaKOM-I100 1ojie 3peHHst ¢ 9TaJIon-
HBIMH KPYXXKaMH, Ha uepHOM (POHE KOTOPHIX MMEETCs OMNpPEele/eH-
roe KoJnuecTBo Gemplx Qurypok. IlyreM cpaBHeHHs HETPYAHO
nafiTi GaMKANIIN [0 COAEPMKAHHIO 3TAJIOH U TAKHUM IIyTeM yCTa-
HOBHTb KOJIHYECTBO MHHEpaJa B pyZe.

DrasnouHble KPYKKH M5t CPABHEHUSA MPUBELEHHI ta PUC. 72.

M3roToBjeHHe TaKHX ITAJOHHBIX KPYKKOB HECJO0XKHO H MOXKET
GRITb BLUTOMHEHO KAXABIM ncciemosateneM. Ws kpyxka Gesoit
6yMaru BhIPe3aeTcs CEKTOp C Ayroll OKPYXKHOCTH, PaBHOil ————(‘1%0 L
rae n Gyzer 1, 3, 5, 10, 15...%. [Tosyuennslil Gesibiii cekrop paspe-
40eTCs HOXMKHULAMH Ha (HIYPKH, KOTOpblE HAKNEUBAIOTCS Ha uep-
Hhl KPYXKOK TaKoro xe pasMepa, Kak u Geblll.

MerTon cpaBHeHHs] MOXET NPHHECTH GOMbIIYIO NOJL3Y JJIA Ha-
YHHAIOLIEX, KOTOphe OOBIYHO NEPEOLCHHBAIOT COMEPIKAHHE MHHE-
pAJOB B Pyle, OCOGEHHO TPH HX MaJbiX TMPOUEHTHBIX KOJIHYECT-
gax (puc. 72, a u 6).

C Teuennem BpeMeHH npuoGperTaercs HEOGXOXUMbIH HaBBIK H
HCCJeIOBATEE HAUNBAET OIleHHBATh KOJMHUECTRCHHEIC COOTHOIICHNA

Ha raas AoCTaTOUuHO YAOBJIETBOPHTENLHO.

'

4. BBIUUCNEHUE NMPOUEHTHOTO COAEP)XAHUSA
METAJLJIA B PYILE

(KoauuecTBeHHbI MHHEPANOrHYeCKHii aHaJn3)

BrilileonHCaHHBle METOAbl OlNpele/ICHHS KOJIMUYeCTBEHHBIX CO-
O'HOLIEHUH MHHepaJioB A4aT BO3MOXKHOCTb ONpeNeNUTh Coaepxa-
HHe TOrO MJAW HHOrO MHHEepaJia B pyle B 0O'beMHBIX BEJUUMHAX HJH
g 00 beMHBIX InpoueHTax. Jlns BEIUMCJIEHUS NPOLEHTHOrO copepxa-
HUg MeTraJsuia B pyhe Tpe6yeTc;{ onpepeyeHne BeCOBOTrO MpPOLEHT-
HOTO COoAepKaHusl MuHepana B MOJAUPOBAHHOM mnmbe. :

Briugcjaenyre BeCOBOr0 NMPOUEHTHOIO COLEDKAHUA MHHEpaJa B

pyile IPOM3BOAUTCS TO CleAyolled Gopmye:

' 100 ng di
- 1
B = T . . T mdw (10)
rue gk -— BecOBoOe HpOIleHTHOQ CO;lepﬁ(aHI/le JAHHOTO
MHHEpPAIa; :

ny — IJIOIWAAb 3TOTO MHHepasja, WAX JUIHHA OT-
pe3KoB €ero, WM YHC/IO TOUEK HA HEM:
dy -~ YAeJAbHHH BEC 3TOTO MuHepasal;

1 @ onpepenseTca MO CNPaBOYHHKY.
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a (1)

A (15 %) : e 20, 5 (70%,) M (90%)
Pre. 72. Hamocrpanuu « CPABHHTEALHOMY METOLY ONpENeJIEHHA KOAMUECTBa MHHEPAJOB B HOAHPOBaHHBIX LLH(pax. TIpouenTHOR conepKanie Geanx (prrypox
HA YePHOM (JOHE MOKAILIBAIOT auppu ¥ Kaxaofl Guryph.

934 o : . I



fiy, N,... 04— IJIOINAAb HJAM JIHHA OTPE3KOB, HJAH HHUCJIO
TOYeK A8 KaXAOTO U3 MUHEPAJNOB PYIbL;
dy; dy . . dy — yOeJbHBIH BeC KAmAOro U3 MHUHEPaJOB PYIh,
Buolukciienne NPOLEHTHOIO COAepXaHHg MeTassa B pylde mpo-
M3BOAMTCH [0 CaeAyioleil GopMyae:
My +Maght

r== 100 ~. (11)

rae T — OPOUEHTHOE COJEepPKAHHE JAHHOTO MeTaslla B pyae;

m;, My — NPOLEHTHOE COAEPXKAHUE 3TOr0 METanad B MHHE-
paJiax;

g1, g2 . . — BECOBOE COLEPXAHHE COOTBETCTBYIOMIAX MHHE-

paJaos B pyze.
3uaueHye M HAXONAT M3 CIpPaBoYHMKAa (yueOHHKa MHHEpaJIo-
TRH), a 3Hauenne g nojayuaot U3 dopmynsr (10). .
TpuBonum nprMep BLIYHC/AEHAS COMAEPKAHUSI MeraJja B pyle.
[Toncuer npoussommscs Ha Nyl-uUHTerpaTope uas obpasua
MenHol pyabl. 3anHCh Pe3yJabTaToOB HaOMOMEeRHH W NOACUETA CO-
EePKAHUR KaXKAOrO H3 MHUHEpANOB KCCAenyeMOH Pymp NPEACTAB-
Aena B Taba. 15.
‘ Tab6auyya i5

Becoroe npo-
Haumenosanne | Uncao | ¥ Aeab- Hucao neHTHOE COF,I)(ep- Conepxanne
MUHEPAN0B TOYeK bl | TOUCKX (Tiaiie Mume- | Menm B %
. Bec | YA. BeC pana

n d_ | nd | g o
Keapu . . . .| 1342 2,65 3546 72,8 —
Cepuuur . |, . 391 2.8 1095 22,3 ' —
Mupur . . . . 28 5,0 } 140 2,7 ‘ -
Xanbxo3un . . i1 5,7 63 1,7 : 1,4
Koseanun ., , . 3 465 { 14 0,3 ' 0,20
Javonnr . . . 2 1 45 I 9 } 02 | —
" Cymma ., 1777 - f 4867 ]} 100 1,44

B npakrtuke paGoTsi yacro GblBa€T AOCTATOYHO 3HATH BECOBOE
TIPOLEHTHOE COAEPXKAHHE JIHIIbL OfHOr0 MUHEpPaaa, ¢ KOTOPbIM CBA-
8aH NOJE3HbIH MeTaul. B 3ToM ciyyae NPOM3BOAUTCS YACTHUHBIN
XOJNUYECTReHHBIH MUHEPANOTHYECKUIT aHANU3 PYAbL.

Becosoe npoueHTHoe comepanye HCKOMOrO MuHepasia ormpe-
Aesisiercst B 3TOM Caydae no QopMmyJe:

100 ny dx
L« ::wr?d‘ﬂ_‘ (12)

rae n, — nJollagp MJAH JJIMHA OTPE3KOB, WJH YHCJO TOYeK,
NPUXOASIIIHXCS Ha MHHepaJ,
d, — yAeabuuili BeC MHHepana;
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n —— obulee KOJHYECTBO TOUEK Ha BCEH IJIOLIAJH IOJIHPOBAM-
HOTO uLIH(a;
d — yaenbubll BeC PyAM B NOAMPOBAHHOM HaHe.

TakuM 06pa3soM, NPH YACTHOM KOJIHYECTBEHHOM MMHEPAJIOrH-
eCKOM aHaJsinse Tpebyercs OnpeAeiHTb 3KCIepHMEHTANLHBIM My TeM
ellle OfHY BENUUUHY — YHeAbHHE BEC PYAB AJf JAHHOCO MOAMPO-
paHHOro umuda. 1o onpefenenne MOXKeET ObiTh BLIIOJHEHO B HE-
CKOJILKO MHHYT TyTeM THAPOCTATHUECKOro B3BEIHBAHUA MOAHPO-
pantoro ninda na AaGopaTOpHLIX BECAX.

Yro6bl IOAYUATH HCKOMOE CONepXKaHHe Mera/ia B pyae
ocTaercs BhiuncAenHoe no Qopmyae (12) comepkarue MHHepasd
B BECOBHIX NMPOLUEHTAX YMHOXKHUTL HA NMPOUCHTHOE CofepKaHue me-
Tadjia B Mudepase u pasfenurs Ha 100. ;

[ToxpoGuo BOMPOC O MOTPELIHOCTH TeOMeTPHUECKHX METONOB,
ananmas pasbupaercs B TPeTbell WACTH KHAMH A, A. Tnarojena,
1941). ‘ '

YOPAKHEHUA

Onpegenciue pPa3MEPOB 3ePEH MHHEPANOB C MOMOWBI0 OKYJAAP-MHKPOMETPA

[TpenBapuTeNbHO HYXKHO ONPEneuTh LEHY AGNEHHT OKynsap-MHKpomerpa <&
ROMOUIBI0 OGBLEKT-MHKpOMeTpa (2 mm, pasiesneHutte na 200 uacredt). Ha6mone-
HER CJCAYET NPOU3RBOAKTL B OTPAXKEHHOM W MPOXoAflleM CBeTE NDPH ORy.sA-
pe, B KOTOPOM OGBIUKO MOMeutdercss mukpomerp. Hymuo 106utbesl BUAMMOCTM
NoCAEHEr0 NyTeM Tepe]BHMKeHHS! BepxHeH JHH3BL OKyJIapa.

Jlanee crefyerT COBMECTHTb OGBbeKTHBHYIO M OKyJApHYIO WIKAJbL, clenats
OTCUET W H3 MPONIOPUHH BHIUMCIATE MCKOMYIO UCHY fefeuus (cM. BHiwe),

Onpenenenne UeHsl AEJIeHHA HeOOXOAHMO HOBTODATH Jnst Kamaoro o6bex-
tusa. Ha NpakTUHecKux 3auaTuAX MOXHO OrPAanHuMTLCA Hanbosjee XONOBHIMU
ofbexTBaMH — 9% (Ne 3), 37X (MNe 1), 40X (Ne6). [Tocne onpepenennn
UEHBI NeJCHHs] OKYJAsip-MHKDOMETDA MOXHO NEPEHTH K H3MepeHHIo B JleleHUsiX
OKYJNSIPHOA IIKAJMbl TIONEPEUHAKOB 3epeH KAKOTO-HHOYAb DYNHOTO MHHEpa.ld;
cnejyer Mpou3secTH He MeHee 10 3amepoB. YMHOXKeHHEM MOJyYeHHOTO sHA4e-
HHS HA LEHY JAeNeHNs ONpenensioTcs MUHMMANLHBIA, MakcHManpHmfi w cped-
HA pasMepH 3epeH B MUJTHMEeTpax.

Onpenenctine COAEPIKAHHS MHHEPana B PyAe C MOMOLLLIO JMHEHAHOro MeTo/s

CHavaia 5 TIOJHDOBZHHOM Iln(e IOL MHKPOCKONOM HYXHO ONpPEfeJATh
pyAHble MuHepaisl. 3aTeM B MHKPOCKONE YCTAHABAWBAGTCA OKyJAD C MHKPO-
MeTpoM H H3MepsIoTCA TONepeyHuxH 3ePeH PYAHLIX MHHEPANoB MOCIeN0BaTe/h-
WO AAf psifa rosedl, BHANMBEIX NON MHKPOCKONOM. B 3aBMCHMOCTH OF KpynHo-
CTH 3eped HaMepeHHe MPOU3BOAHTCS NpH OGBEKTHBE 37X (Ne 1) wmam 9X
(N2 3); ¢ Gosee CHIBHBIMH OOBEKTHBAMH pa6oTa 3aTpyiHHTENbHA.

Peaynbratht HaGmioneHuit M nochefAylOWufA pacueT NPOUEHTHOTO CopepHa-
WHS MHREP27a PEKOMEHAYETCS 3amMchBaTth Nno caexyloumeil dopme (ralun. 16).

_ IlpouenTuoe COfepMaHue METajjia B PyLe JETKO BHUKCAUTH, 3HAR COAEP-
waHHE MEHEpaJa B DYAE B BECOBBIX NPOUEHTAX, MyTeM YMHOXeHHS 3TOf Befn-
w{iHL Ha TPOUEHTHOE COAEpIKAaHHe MeTaifia B Muuepanie. Pexomenayerca npo- -
¥3BecTH ONpeAe/ieHHe NPOUEHTHOTO coAEPXKAHHA Meraana B MeRHOKOJIYeJaRHOR
pyae AAg MenxH, THHKA ¥ MHIUbAKa.
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TaGavua 16

Ha6awonaeMoe noae

Otpeaxn zepeH MHHEDanOB B jede-
HHAX OKYMAPHOH IIKaAL!

3peHus i

P nHpHT XaabKo- cha- TeH- Hepyn- |

nHpHT NE¢PHT | HAHTUT Hpe (CYMMa

l-e moae . ., nip nl. { nig nly nig 100
2-¢ mone . . ., . . n2, n? 1% 1% 1% 100
3-¢ none u T. &, n¥, n3, nd n3; nd, 100
Cymma otpeskos . 1 Be g ng g f
Yaeabumi pec | dp d. ds d dg
Cymma otpeskonx
ya. sec . .| npdy nede nsdg mdy | ngdg ud
Coaepwative mune-) Np e g n ng
pana B OGEEMHBIX%| 1 -100 n 100 |—=~100 |~5/-100 } n 100
Couepxanne mune-| #pdp cde ngds nd; { ngde
pasa B BecoBhx 9%| nd 100 [Tpq 100 |- 7100 m—l()()' nd 100

| nd

I'JIABA XViI

OPrAHH3ALHS U YUET PABOTHI NO
MHUHEPATPA®HYECKOMY UCCJIENOBAHUIO
: PYIl

MuHeparpaduyeckue HCCAeI0BAHHS, CTaBsilide CBOeHd OCHOB-
HOH 3ajmauell U3ydyeHHe BeLIECTBEHHOTO COCTaBa H CTPYKTYP PYA,
AOJDKHB TIPOH3BOJIMTbCS OJHOBPEMEHHO C BCECTOPOHHHM Hayue-
HHEM DYJIHOIO MECTODOXAEHMS.

1. OBHAKOMJIEHHUE C MECTOPO)XAEHHEM
# OTBOP OBPA3IOB Jist UCCIEAOBAHUA

(O3HaKOMJIEHHE ¢ MeCTOpOX/AeHHeM IIPOU3BOJHTCA TNyTeM ero
OCMOTPa, Ie0/IOr0-MHHEPaJIOriiecKol AOKYMEHTalHH H HOCJIEeAyIo-
el o6paboTKH MAaTepHaJsIOB NOJeBhIX HAGMIOAEHHU.

O6pasubl Hy:XHO OTOHpaThb TaK, uTOObl OHH XapaKrepPH30BaJIK
PyAy 1o IPOCTHPAHHIO, NaJleHHI0 W MolHocTH 3ajnexu. OOsi3a-
TEJbHO HYKHO B3fiThb O6pa3ipbl ¢ KOHTAKTOB H H3 BMeELAOLIEX 0O-
pol, 4To Clelyer JAenaTh AAXe B TOM ClIydae, €CJIH B 3THX MECTax
HA IVIa3 He BHUAHO PYAHBIX MHHepasoB. Mecra, U3 KOTOPHIX B3fTH
o6pasupl, cjefyer 3apdcoBbiBaTh. Ilpu 3apucOBKe HeOBXOMHMO
obpamiath BHUMaHHE Ha CTPOEGHHE PYAHOM 3aJiexXH, Ha TEKCTYpHI
pyd, Ha BO3pACTHble B3aHMOOTHOLIEHHSI MMHepaJbHBIX arperaTos.
DneMeHTH 3ajleraHHs Kak caMOH 3aJleXKH, TaK M 3aMeyeHHBIX Ha-
pymienuil 8 Hell (WIOCKOCTH OTENBHOCTH, 3eDKaja CKOJbXKEHHS,
CIBHFH MJIH COPOCH! M 1IP.) JIOMKHBI GhiTh 3aMepeHBI TOpPHbIM KOM-
11acoM.

Kpume TaKOro cucreMatiyeckoro oréopa o6pasuos pyl, HyMHo
6paTb OT/e/bHbIe 00pas3ibl, BblAESIONHeCs 10 CBOeMy MHHepaJo-
rHYECKOMY COCTABY HJIM COJepIKallye PefKHe, MaJTOU3BeCTHBIE MH-
HepAaJhI.



2. MAKPOCKONHUYECKOE M3YYEHHUE OBPA31LOB

Maxkpockonrdeckoe u3yueHne o6pasioB 3aK/JIIOYAETCH B ONHCA-~
WAH MX BHeIlHero BuAA, TEKCTYPDHI, ONpEeNeseHHu:u NPUMEpPHOro MHU-
HepaJIoTHYeCKoro CocraBa, HabJloieRUH SIBJeHUH JUHAMOMETAMOp-
($u3Ma, 3K30reHHbIX H3MEHEHHH pyAR. B HegoTopeIX Clyyasx
MaKpOCKOIIHYeCKH IIPOH3BOAHTCS OIpEeAeJeHHe HEKOTOPLIX Qu3H-
¥eCKHUX CBOHCTB PYABI: UCIBITAHHE HA MaTHHTHOCTb CO CTPEJKOH H
onpene/eHye yaeJbHOro Béca oOpasllioB MyTeM HX THAPOCTATHUE-
CKOTO B3BEIIHBAHHS.

Jas Jyuluero ocselleHHst TEKCTYP PYA H JJIs1 BBISIBAEHHS BO3-
pPaCTHHIX COOTHOUIEHWH MHHepaJIbHbIX arperatoB CJIeLyeT H3roro-
BUTb DAL NOJUPOBAHHBIX WTyQoB. st nocneaunx orbupaloT xa-
pakrepHble oGpasubl pazmepom 6 X 9, 9 X 12 cm uan GoJbile,
NEeMEHTHDPYIOT WX Kauu(onblo uad GakeJuToM, a NnoToM NOCIe/O-
BATENLHO TPHILJIHQOBLIBAKOT € HaXAaKOM, JOBOLAT C MHHYTHH-
KOM M OTIOJIMPOBBIBAIOT HAa cykHe, Taxue 0Opasipl TIATeNpbHO
ONHMCHIBAIOTCS, 3aPHCOBHIBAlOTCA HMaM (ororpadupytores. HMuoraa
MX TIOABEPTraloT TPABJIEHHIO.

Jlanee u3 MaKpOCKONHYECKH OnpeleJeHHBX o6pasloB Npoua-
HOAUTC OTOOP YACTH HX AJsi H3TOTOBJEHUS TMOJHPOBAHHHIX HIIM-

(iJOB 11 MHKpDOCKOIIMUECKOro UCCAeJJOBAHHSI B OTPAKEHHOM CBeTe

¥ OB IS UCCACAOBANHS B NPOXOAALIEM CBeTe. .

KonxuectBo mosmnpoBasHbIXx WAHPOB, HeoOxonuMoe M H3Y-
eHHST PYR KaKOro-aubc MECTOPOIKACHUS, PA3jiHuHO W 3aBHCHT OT
pasMepoB MeCTOPOXXIEHMSI, ero IeHeTHYeCKOH NpUPOALI, CTENeHH
Pa3BelaHHOCTH W HU3YUEHHOCTH U T, [.

B ofuiem, B HauGosnee 6aronpUATHHIX CJAyvyasx JOCTATOYHO
npopatoTats Koateknmio B 80—100 o6pa3uos u orobpats M3 HHX
30—40 o6pa3nos AJisi MHKPOCKONHYECKOrO UCCJe/I0BaHUS.

ITpu or6ope 06pasmoB PyH AN MUKPOCKONHUYECKOrO HCC/IE0-
BaHHA CJeNyeT PYKOBOICTBOBATbCS KOHKPETHOH 3ajaueil HCCJIeMO-
manusi, o6veMoM paboThi, CPeACTBAMH U CPOKOM €€ BhITIOJIHEHUS.
Heo6xoaumo no3aboTuTbest 0 TOM, uTOObI OTOOpaHHbIE IS MHKpPO-
CKOTIHYECKOro HCCAeNOoBaHHsT o6pa3nbl MOTJIM OXBATHTL NPOCTPaH-
CTBEHHO MECTOPOXKIEHHE BO3MOKHO LIHDE M UToOLI OHM MpeacTas-
AANA BCE THIHI PYJ NPOMBILIIEHHONH KAACCHDUKALMH.

3. U3rOTOBJIEHHE NOJUPOBAHHLIX HIJHUPOB PYA

KagectBo noaupopadubiX (uAXOB BO MHOIOM ONpefessier yc-
nex Bcefl paboTH 1O MHHeparpadHuecKoMy HCCJIENOBAHUIO PYA.
Uccnenosarens foaKeH crefuts 3a paGoToil Macrepa Npu HOJH-
poeke u MaHGOBKE 06pa3lOB U A4ABATH €My VKA3aHHS.

{Ipu monyuyenu¥ H3ITOTOBJEHHBIX NOJAHPOBAHHBIX WAHOBR Cie-
JlyeT NPOBEPUTh HX MoJ MHKDPOCKOTOM.

Ioaunposanubie HLTHGB AOMKHBI OBITE XOPOWIG CHEMEHTHPO-
BaHbl, ofnajaTbh 3€pKaJbHO-rJIaJKOH BepxXHell I[MOBEPXHOCTHIO,
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HMeTb YMEPEeHHEI pesbed H OTBeyaTh CTaHAAPTY 110 CBOMM pa3Me-
pam. Ecnud sty tpeGoBaHus He BBIMOJHEHB, TO MOJHDPOBAHHBIE
uuiibl AOKHBL OLITh BO3BPAIIENHl MacTepy JUis HCIPaBJIeHHs

ToayueHHble OT MacTepa MOJHPOBAHHbIE HIKGB MOHTHPYIOT-
cs ¢ NMOMOIUILIO BOCKA HJIM TJIACTHJIMHA HA CTeKJax, Kpas KOTOpbX
Jyulie CAEJNATb MATOBBIMA /sl COOTBETCTBYIOLIMX —HAnuceh
Tyibio Wil yepnuiamu. CreyerT NocTaBRUTbL 3MajieBbie MATHA €60-
Ky CaMuX NMOJHPOBAHHLIX ILIA(OB AJIS1 HX HYyMepauHy.

CMOHTHPOBaHHble TOJUPOBAHHBIE UIIU(H PEKOMEHAYETCS Xpa-
HUTb BMECTE C 3THKETKAMH B KapPTOHHbIX KOPOOKax HJIH HEPeBsiH-
HBIX SUIMKAX ¢ rHe3jaMH M ofeperaTb HX OT 3arps3HeHHs H Chi-
pOCTH.

Kpome 0GniunblX NOANPOBAHHLIX WANQPOB, CReAyeT H3rOTOBHTL
HEKOTOpOE KOMHYeCTBO Ge3pesibeHblX IOIPOBAHHBIX IIIH(OB, 6e3
KOTOPBIX HeMb3st OGOHTHUCH NPH U3yueHHM BKJIOUGHHH MSTKHX MU-
nepajiop (30sioTa) B TBepabX (B nupurte). MaroTomnenue 6Ges-
pedqbedHBIX MOJMPOBAaHHLIX UIIH(OB — CI0XKHAsT H TPYAOSMKas
pabora, Tpebyomas crenualbHON anmapatypbl, ocofnx abpasun-
HBIX MaTepPHAJDB H BHICOKOH KBaauduKauuu macrepa. OOGbIUHO 974
pafoTa BLIIONHAETCH CAMHM HCCJefoBATENeM.

4. MUKPOCKONMUYECKOE HCCIAENOBAHUE PYL

[lepen MuKpOCKOMHUECKHMM HCCJENOBAHHEM IOJHMPOBAHHLIX
wTHGOB B OTPAXKEHHOM CBETE HYXKHO IIPOBECTH CACAYIOLLYIO MOj-
FOTOBUTENbHYIO paboTy.

Jlna sanucu pesy/b1aToB HaOMIOAEHHI MOL MHKPOCKOIOM HYX-
HO UMeTb ClieHuajbHyl0 pabouyio terpajip. 3alucwiBarth HabJioge-
HHSI HYXXHO 110 omnpejiesleHHOH (opme, HanpuMep, MO NpHUBeIEHHO-
my HmKe obpasuy (taba. 17).

QopMa noarJgenBaercs K pasBepHYToR o6JIOKKe TeTpagH Tak,
uyroObl OHA BbijaBajiach cjiepa. Ha JIeBHIX JUCTax TeTpafd MHILYT-
€51 KpaTKHe OTBeThl Ha Bonpocsl (GopMbl. [Ipasriil smucT coxpanser-
¢ Aas 6ofee nOAPOGHBIX HHAMBUAYAIbUbIX ofucanuii. Haunuaw-
mUH J0JKEH, NPUAEPHUBAACL 3TOH (DOPMBL, ONpPeIeNHTh KaKIbIi
¥2 HAGJIOMAEMBIX UM [0 MUKPOCKOTIOM MUHEPAJIOB U BCIO PYLY B
uesoM. Ilo mMepe npHobperenns: onbiTa onpefesieHHe PACIPOCTPA-
HEHHBIX MHHepaJoB GyAeT MPOU3BOAHTHCH MO HX BHELIHEMY BHAY,
H AJsi HHX OyXyT 3amoMHATLCS TOJIBKO HeKoTopeie rpadsl. Ombit-
HOMY paboTRuKy npusefendas ¢gopma 3andcd Gyaer HyXKHa TOJb-
KO NpH CUCTEMATHUYECKOM OfpejeseHHH HeM3BECTHOrO MHHepaJa.

Muneparpadguueckue HcCIe[OBAHAS MPOBOAATCSE B CJEAYIOLIEM
fIopsaKe:

1. TIpoussopuTCst ONpefesieHHe MHHEPANOB MO (HH3HUECKUM
NpH3HAKaM: OTpaXKE€HHIO, TBEPAOCTH, HBeTy, OTHOIIEHHIO K HOJSIPU-
3CBaHHOMY CBety H BHYTPeHHHM pediiekcaM. [lo 5TUM NpH3HaKam
Psl PyAHBIX MHHEPaJIOB MOXKeT ObITh ONpeAe/eH cpasy.
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Tadaunua

$Popma oTuera npn MuHeparpadnuecxom H3ywenunm obpasna
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2. Ecau yKasauHbiX N8TH (PU3UUECKUX [IPHIHAKOB JJISl Ompeie-
JeHHS. MHHEpAJIa HeJlOCTATOUHO, TO NPOBEPSAIOTCS MarHATHOCTL H
JIEKTPONPOBOJHOCTb MHHepaJsa. B ciyuae HagoOHOCTH IIPOBOAUT-
¢Sl THATHOCTHUECKOSs TPABJEHHE. 3JI0YNOTPeOsITL TPABJACHHEM He
CTOHT, TaK KaK OHO IOPTHT MOJHpOBAHHHIA uing. Ecau notpe-
GyeTcsi, HYXHO [MPOBECTH MOBEPOUHYI0 MUKPOXHMHUECKYIO pe-
AKLMIO,

[To nafijeHHBIM OIpH3HAKaM MHHEPaJ OHpeelIsieTcs ¢ OMOILbIO
MHUHeparpagHuueckux TabJui,

3. Ilocne ycraHOBAeHHs MHHEPAJOIHUECKOro COCTaBa pyibl
IIPOU3BOJATCS 3aMephl NONePeIHUKOB DYAHBIX 3epeH ¢ MOMOIIBI0
OKYJISIP-MHKPOMETpA.

4. Onpenensiercs KOJIHYECTBO DYAHBIX MHUHEpAaJsoB B [IPOLEH-
TaX o 00beMy B HCCJIefyeMoM NMOJHPOBAHHOM LiIH(e MyTeM OLCH-
KA Ha [J1a3 HJIH NyTeM MOjcYeTa ¢ MOMOILBI0 OKYJISp-MHKpOMeETpa
HJIH [TY1U-HHTErPATOPA.

5. Ilponssoaurcss TpamjeHHe NI BBISIBJEHHS BHYyTpeliHef
CTPYKTYPH. Mecra Kak CTPYKTYPHOTO, T4K M JHATHOCTHYECKOTd
TPaBJIEHUS OTMEUAIOTC KPYXKOYKOM C COOTBETCTBYIOLIHM HOMEPOM
HA KOHTYpEe NOJHPOBaHHOrO uWIHda, u3o0parkeHHoM B pabouell Te-
TpaJld Ha I[paBbIX Jucrax. [Tof 3THM HOMepoM HeoOXOAMMO 3amu-
caTb PeaKTHRB, BPeMsl H Pe3yJbTaT TPaBJEHHS.

6. VcraHaBAMBAKOTCS TEKCTYPbl U CTPYKTYpPHI pyAnl. Bbisipiser-
csi BHYTpEHHsst CTPYKTYpa B IOJIIPH30BAHHOM CBe€Te HWJIH C IO-
MOILLBIO TPABACIHSI.

Hasiee onuCHIBAIOTCS B3aMMOOTHOLIEHHSI MUHEPAJIOB MEXKY Cu-
6ol (cpacrauusi, BKIIOUEHHs!, CeKYLIHe XUIKH, KaliMbl oOpacTanus
¥ 0p.) H JeNaiorcd BHIBOAE O TOCJAELOBATENLHOCTH BbITeJEHUA
MHHEDaJIOB.

Hsyuaercss crpykrypa pacnafd TBePAbIX pacTBOpos. Boisc-
HSAETCH, HOT JIH DEJNHKTOR KOJIOMOP(HOTO CTPOEHHS MHHEPAJIOB,
YKa3bIBalOIHX Ha KOJNIOMJIHBIH XapaKTep PYAOHOCHBIX PACTBOPOS.
Hsyuaiorca sisjennst Meramopdusma B PyNax, BEIpaxKaloulpecs s
ApoOaentn, CMATHA 1 TIePERPUCTANIIU3AINA MUHEPAJIOB.

7. T1o OKOHYAHHH MHKPOCKOIUYECKOIO ONMpefleIeHHs] MHHepa-
JIOB B NOJHPOBAHHOM HlTudpe B HeM BHIOHPAIOTCH XaPaKTEPHbIe
y4acTky a9 MHKpooTOrpaHpPOBaHHS MAH 3apPUCOBKH (KOHEUHO,
°CJH TaKHe YYACTKH MMeloTesl). DTH MecTa OTMevaloTes B TeTpaaK
na KOHTYpe NOJMPOBAHHOrO WaHba.

IMpakTuka mokasbiBaeT, yTo Ha MOJHOE H3yuyeHHE ITOMAHPOBAHHO-
7o mJuda pyasl yXOAWT BPEMEHH B JBa pasza Oonplie, deM ua
10/IH0e H3yJyeHHe uiuga ropHoH NopoaL.

tTo okonuaHu MUKPOCKOMHUECKOTO H3YUEHHSI TIOJAHPOBAHHBIX
ninos Pyl B OTPAXKEHHOM CBeTe CJAeAyeT TPOBECTH H3yUeHHe
uHdoB Pyl MO MUKPOCKONOM B MPOXOAsiieM cBere. ITO HCCAe-
JIOBaHHE HMeeT 1eNbIo 6osee TOUHOE ONpEesieHre IPO3PAYHBIX (He-
PYAHBIX) MHIEPANOB, BCerja MPHCYTCTBYIOUIMX B KaxAOH pyne.
SITH ONPeILsiet s BeAYTCSt OGBIYHBIM TIeTPOrpayHueckuM MeTOLOM.
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[ocneauum 3ranoM MHKPOCKOITHYECKOrO HCCJAENOBAHHS PYA
ABIAIOTCS [IPOM3BOIACTBO 3aPDHCOBOK H MHKpodoTorpadupoBaHue
XapaKTepHbIX U NMOKa3aTelbHbIX ydacTKoB. M36pauHsie Mecra s
39pHCOBOK M (oTorpadupoBaHus, KpoMe ¢uKcaiuid B TeTPamu
0TMeYaloTCa Ha NOAMPOBAHHLIX IuMHdax Tywsio. Ilas aroro no;i
MHKDOCKOIIOM, C MOMOUILIO UYepPTEXHOIO MephllKa, CTaBdaTCH
TyWbO (Jyulle KPacHOH) ueTblpe HeGOJbIIHE TOYKH HA OKPYIKHO-
CTH BHAHMOTO HA MOJHPOBAHHOH MOBEPXHOCTU CBETOBOIO ISITHBILI-
Ka. B MUKpOCKome Mbl YBHAHM TOTAA KacCaTe/bHbLIE K MOJI0 3DeHHs
yBeJHYeHHBIe TOYKH TYILUH, KOTOPbleé He 3aKpLiBaloT H3OpaHHOTO
HaMH Kazpa.

HMsrorop/ieHre HITIOCTPALME PEKOMEHAYETCsl ellaTh B 3aKJIO-
WHTENLHOM 3Tane paboThl, TAK KaK K 3TOMY BPEMEHH yHe H3RecT-
HLI XapaKTepHble OCOBEHHOCTH UCCAENYEMOH PYIbI.

5. CBOILK_A JAHHBIX HCCIIEQOBAHUA U COCTABJIEHHUE
OTYETA

[lo oKoHuaHHH MUKPOCKONHUECKHX HAOG/IOACHHH HeoBXOXUMO
AaTh CBOAKY AAHHBIX MPOU3BEJEHHOro ucehegoBanusi. Jas 3Toro
COCTABJAIOTCS CBOJIHbIE paboune TaGJHLLI, B KOTOPBIX yYKA3LIBAET-
Ci H3MeHeHHe BeilleCTBEHHOro COCTaBa Py[ M0 TPeM HANDPABJCHUSAM
pyzanoro rteja. Heo6xonuMo TakiKe NMOAHTOXKHTL AAHHBIE O COCTA-
Be H CTPYKTYpax pyHd IO OTACJbHLIM THIAM Wiu copraM. CJenyer
clesiath CBOJKY PasMepoB PYIHbIX 3epeH U BHIUEPTHTh KPUBbIE Tpa-
HYJIOMETPHUECKOro cOoCTaBa pyi.

HeoGxonumo pasobpathcsi B PasHOOOPAsHBIX THIIAX TEKCTYP
M CTPYKTYP PYI, BBHISICHHTH ITOCJE/0BATEJbHOCTh BhIAEIEHUST MHHe-
paJoB M OCBETHTh NPOIECCH 3aMelleHHss M MeTaMopdu3Ma pya.

B cBoaHOM oTueTe MmO MHHeparpaMueCKOMY HCCJIELOBAHMIO
BOMKHLE GBITh OCBELIEHBl CJASAYIOUIHE OCHOBHELIE BOMPOCHI:

1. Kpatkue cBelleHHsI O TeOJIOTHUECKUX YCJIOBHAX 3aJeraHud
MECTOPOXK/JeHUA H ero MOp(OJIOTHIECKHX 0COGEHHOCTSIX.

2. Munepanoruueckuit cocrag pya. CsomHas Tabauua Bcex
PYAHBIX M CONPOBOXIAIOUIMX MUHEPAJIOB U KPATKOE OMUCAHHE Ka¥K-
JIOro 13 HHX. '

3. TekcTypel H CTPYKTYpHI pyA. O6muit 0630p TEKCTYP U CTPYK-
Typ. Bo3pacTHble COOTHOLIEHHSI MHHEPAJOB M MHHEPaJbHLIX arpe-
TaToB, :

4. Kaaccudukauus pyn. Copra u TUIBL PYH, yCTAaHABJHBAEMbIE
Ha OCHOBE XMMHYECKOro OoNpoGOBaHUS M MHHeparpagpuueckoro Mc-
CJIe/JOBaHHS.-

5. XapaKrepHCTHKA KaXXJOrO THMA PYALl C TOUKH 3PEHHUSt Ka-
%eCTBEHHOr0 M KOJIHYeCTBEHHOrO MHHEPAJOrHueCcKoro cocraBa, TeK-
CTYPHl U CTPYKTYPHL. '

6. XapakTep NPOCTPAHCTBEHHOrO pacrpene/eHus TUIIOB PYA Ha
MeCTODOXK/IEHUH.
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7. TIDEATIOCHLIKE K MEXaHH4ECKOMY 00Orallentio Py,
8. HekoTopble ZaHHbie MO BOIMPOCY reHe3HCa MECTOPOMKACHHUA.

6. OPTAHU3ALUA YUEBHON MUHEPATPAGHUECKONM
JABOPATOPUHU

Huse npuBoMTCS nepeyeHL HeOGXOAMMON annapaTypel, KoJ-
JeKI@H, PeAKTHBOB W HAISAHBIX [OCOOHI /st IPOBEACHHS 3aHA-
vufl To MuHeparpaduu ¢ IpyINod CTYICHTOB B 25 ueJoBexX.

ANNAPATYPA

1. Muueparpajnueckic NOAPH3AUKOHHbIE MUKPOCKOILL MOJCIE
MII-4 saBoza «Pycckue camoilBersl» uan MHH-6 ¢ na6opaMu o6DbeK-

THBOB M OKYNSIPOB S 43 B UL
9. QcpeTuTesibHBle JaMinl ¢ TPpaHchopMaTopaMH, CBA3aHHBE C
ONaK-WATIOMHHATOPAMH MHKPOCKOTIOB MJIH HE3aBHUCHMbIE OT RHX . . 25 »

3. Muneparpacduyeckne MoNAPHIALUNOHHEE MHKDOCKONB MOLEIH
MIL-5 unu MII-3 sasona «Pyccxae camougersl» ¢ HaGopaMu OGBEKTH-
BOB H OKyJdpoe. . . . . O T 4

4. OcBeTHTeNbHbie JaMnel ¢ TpaHcdopMatopaMy, CBA33HHBEE C

ONaK-WITIOMUHATOPAMH MHKPOCKONCB . . . .. 3 »
5. [lpeccul AJs MOHTHPOBKH mandos . .. . .. 12 »
6. PucoBaibubie anpmapaTk Tdna AGGe . . . - . . - 12 »
7. Kamepul ass Mukpodororpacpmposamus . . . . - - 2 »
8. CpaBuuTeasuast Kamepa Muocrpammesa . . . . . - 2 >
- 9. MukpodoroMerp ¢ YYBCTBHTEIBHHIM CEIEHOBBIM (roToNTEMEH -
TOM ¥ 3€PKaJbHbIM TaJbBAHOMETPOM . . S I
10. JlomeuKks, OBTSHYTEE CYKHOM HIM 3amiled, JUfl TPOTAPARUS
MOMMPOBARHBIX  HUTHPOB . . . . e e C2 0y
11. CrasbHBle #f MCHHBE HIVIBL JJIS OTpenesenus TBEpROCTH !
MRl IS B3ATHA 1pO0 NpY MUKPOXAMHUECKOM auanuse . . . - 50 »
12. TIpubops Aast OMpelelenus 3JCKTPONPOBOAHOCTH . . - 2
13. UyscTButeabHble MATHUTHEE CTPRAKH . . . . . . - 25 »
14. DAEKTPOCBEPAD AR BAATHS MUKPONPOS TPH  MUKPOXHMHNE-
CKOM aNaJIU3E . . o e e e e e e e e 2 0y
15. TlpuGop mas 9JAEKTPOJSHTIHIECKOTO TPABIEHUS (BRIIPSIMHTENb
nepeMeHHOro TOKa M IWIATHROBLIE 3MEKTPOAb) . 2 >

16. BonbToBa Ayra (AJsi CBeTOBOTO TPaBieHWst M APYrux uenet). 1 »
17. He6oabluoli HOMWPOBAJbHbIH CTAHOK IS BOCCTAHOBJAEHUA I1O-

TYCKHEBIIHX H 3aTPABJIEHHBIX ]TOJIH[)OBaHHbIX IHJIH(I‘OB . . . . 1 »
18. Barapeu akkyMmyasitopos ma 12 B . . ... o 6 »
19. IpenapaTtoBoguTea (KOOPAHHATHBIE canasku) . . - . 25 >
20. Myw-unrerpatopts A. A. Taaronesa Ansl KONHUECTBEHHOTO MH-

11epanoryueckoro aHajusa . . 12 »

21. TlpuGopsl AN XHMH'ECKOFO HCIHBITAHHA NOJUPOBAHHBIX  10JIH-

(OB MmO MeTOLy OTMEUaTKOB 6 »
YYEBHBIE KOJIJTEKILHH
1. Habop o6uiunbix H Oe3penbedHEIX NOJHPOBAHHBIX wandos
pyn B xonuyecte 8—10 wT. . . ... e 12 xgomma.
2. Ha6opb! nmpo3paynbix NOJHPOBAHHBIX maudos K3 3 tur. (xpo-
MuTa, chanepura, KYnpuTa) . . . . . e e e - 12 »
3, TlonupoBanHble ULTU(HE Y3 THTAHO-MArHETHTa AJ4 Babnone-
uusg ¢ MacasHOW mmMepcme®t . . . . . . .- »
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4. Ha6opu NOTNPORAHYBIX  IJIHGDOB~5TANOHOB OTpAMEHHS U3

8 MUHepanoB KaXKnblit e 12 komn..
5. Ha6oput nonnposanubix umindos nas H3YyYeHHd TBYOTparkeHug 12  »
6. Ha60pH MONMPOBaHHLIX IUAH(GOB—3TANOHOB LBETA H3 O- MH.

HepajsoB . . . ... L1200
7. HafOpel noaupoBanibix WAHDOB 1A H3yyeHHs BHYTPEHHHX
pedrexcos H3 9 Munepason T
8. Haboprnl nmonupoBauuslx WIH(OB 1,15 H3YUCHHUA SIBJAEHHA auil-
3orponuy @3 9 MHUHEpaJoB < 12 0y

9. IMosmpoBansble MuHGLH 1S OUpeneseHms TBepaocTH tiraamu 50 miT.
10. TlonupoBannble WHGH 1Js onpexesenys TBEPAOCTH N0 CBET-

JOR aMHBM . L L 8D
H. TMoanposaduble WMLl IS M3YUeHHS MarHuTHOCTY . . 50 »
12. Hafloper nosrapoanantx wangos mis H3YUCHUS ITEKTPONPo-

BofuocTH W3 8 MHHepanos . L 6 xommi,

13. Tlomuposanuste WAHPL A48 CAMOCTOSTEIbIiNTO TPABAEHUA

MHHEPAN0OB . e . 50 wr.
4. TlonupoBauasie WTHGLL AN MAKPOXHMUTECKMX anadrson . 50 »
. 15. TloupoBanHele MWIAMH NS CAMOCTOSTCABHOTO \ifHeparpa-
(myeckoro onpefeneus MHUHepaIoB . | ... .. .80 >
16. Ha6opbl noswpoanublx uuindioB no cTpyKTYpaM pya: or-
JICKEHHS, pacnaja TBEPAHX pPACTBOPOB, PACKPUCTALIM3AIMH KOJ-
JIOMJI0E, 3aMEIICHHSA, 1aBJEeHHs; B KaX/JAoM ualope no 4—6 mnomanpo-
BaHHLIX 1ITHGOB . © . . .30 =na6

17. Ha6opst noswpoBanubix mandoB ang nsyueuis cTpoeHus
KpHCTaJNIHYeCKHX 3epeH M3 8—10 wmumepamos . . . . . 6 xomnoh
18. Ha6optt nonupoBamnbix 1mandoB s HayueHHs TOHKHX

TEeKCTYPHUIX Cpacranufi uz 8—10 ofipasuos B
19. HaGopet wTyhos u npuimindoBaHubx o6pasios PYA TO TeK-

CTypaM pyA: SHAOPelibiX, 3K30TEHHBIX H MEeTAMOP(OTEHHBIX  Me-

CTOpOXKAEeHUH . . . .. 18 nab.
20. Koastexuns STusOHHBIN MONMPOBAHNLIX ULIHGOS Py BaKied-

IUHX MHHEPAJNOB MO XHMHUYECKHM 3JeMEHTAM: IKeJesa, Mapranua,

XpoMa, THTaH4, MeRH, UHHKZ, CBHHIA, cepebpa, 3010Ta il IIATHHEI

HuKeas, KoGanbTa, BoabhpaMa, ONOB4, MOAMGREHA, PTYTH, CYPbMEL,

MblbsKa, BHCMYTa. B Kawiaom ma6ope no 4--8 noMupOBAHHLIX

mmudoB . . . . ... 19
21. Ha6opr noaupoBanHbIX ULIMGOB U3 pasnuuHLIX Py S

KOHTPONBHOIO ONpENeNCHUS, B CPeaHeM ®3 3 mMTYK Kaxmei . . 925 »

Marepuaan (peaktusu M ap.)

1. Bara w Mapas ©# OGauoukax nJst HPOTUPANUA  ONTHKH

MHKpOCcKOmOB . . . . . . . . 95 yab.
2. ®nakOHB ¢ KEAPOBHIM MacJoOM Ias HMMepcny . . . 12
3. OnakoHB ¢ aBHAUHOWHBIM GEH3UHOM IJIS CMBLIBAHHS Kenpo-

Boro macna . . 12 »

1. CykHo Bhicinero kauectsa (GUALSIPAHOR) AAA NOAMPOBAHUS 2 M.
5. 3eqeHil KPOKYC W OKHCh ANIOMHHHS JUIS TOJHPOBAHUS,

Mo [ Kr Kamxmoro . . . . . ... 2 Kr.
6. Bock WaM MacTuka 45 MOHTHPOBKM NOJNHPOBAHHHIX MIMH(OB 1 »
7. Crexna 50X25 MM 1M MOHTHDOBKH MOJHPOBAHHBIX INLIH-

$0B m AnA MHKDOXHMHYECKOrO aHajusa ..., 2000 ur.
8. JlepeBAHHEIC WM KapTOHHble KOPOBKM pasmepom 25 X 12

M 13X 10 cM ¢ KpeiuxkaMu, Ha 9 ¥ Ha 4 MHe3ma Kamnas, st xpa-

HeHiiy NMONUPOBAHKMKX mwmdoB . . . . . ., 200 xop.
9. CregisiHHLIe NHOETKH (F1a3HBE KanmeapHHms!) . . . . 50 wr
10. CrekNSHHLIE NAJOUKH W TPYGOUKA
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11. Crakanunku Ha 100 cM® nas npoMsiBakds HUNEToK H na-
JOYeK LpU TpaBMeHHd . . . . . . . . ...
12. PunstpoBanbHas Gymara e

13. Haxnaunasi 6ymara ans noNTAYMBAHMS WIJl IIPH  onpene-
AGHHH TBEPAOCTH . . . . & . v e e
14. Tloanu/ouky TpexrpaHHble MajeHbkde . . . . . .
15. HaGopel peaxkinBoB pJst MHKPOXHMHYECKOIO aHajlu3a Ha
t2 sneMeHTOB e e e e e e
16. Habopbt peakTdBoB B0 ¢akoHax [ijisi JHAarHOCTHYECKOro
TpaBjeHus M3 7 PEaKTHBOB . . . . . . . . .
17. HaGopnl pacTBOpOB cosiefi mjifl MUKPOXHMHYECKHX WCILhl-
TagMi Ha 12 sgeMentoB . T . . . . . . . . .-
18. Habopel peakKTHROB Jis HCOHTAHMS 1o METOAY oOTnedat-
koB ua 10 saementoB . . . . . . . . ...

HATJISSAHBIE TOCOBUA

l. Bosbmas nacreHdas rtabauua <«Muneparpaduueckoe omnpe-
AeJeHHe PYAHLIX MHHEPaJoB 1o HUX (QUAHYECKHM IIpH3HAKAM»
2. Boabiuas HacTewnast Tabauna <PyaHble MuBepadsl, ux (op-
MyJBl H pacnpocTpaHeHHe» . . . . . . . . ...
3. YBeauuenuoie Gororpadun (18 X 24 cM) B pamMKax nox
CTeKJOM THIMUHBIX CTPYKTYp pPyA: KPACTAlJH3aUMH, pacinaja Tsep-
JBIX pacTBOPOB, PACKPHCTAMIM3AUNK KGIIOHI0B, 3aMELIeHHd, Aak-
JIBHHSL o« « o e e e e
4, Yeenruendnie Qotorpadnn (18 X 24 cMm) crpocHHs KpH-
CTANINYECKHX 3epeH e
5. Hacrenuasi tabauua xaaccu@uKalud TEKCTYP PYA
6. Hacrennas tabauuma knhaccudukauuil CTPYKTYp pya . .
7. Hacrennas Tabinua cxembl PYAHOTO MHKPOCKORA  Mojemi
MII-4 zaboma «Pycckue camonserbl» € TOSICHEHUSIMH Lo
8. Hacrennas Tabaulta «CxeMa KOMOHHHDOBAHHOIO — ONAK-
JlJ1IoMHHaTOpa» . . . . . . . . . . . . . .
9. Hacrennas cxeMma ocperHTess K ONAK-IJIIOMHHATODY . .
10. Hacrennass Ttabiuna «Kpusble KHCIePCHH OTPAXKATEIbHOH
cnocoduocTHy . . . . . e e e e
11. Hacrednas taliula--kKpuBaa [Js1 HAXOXAEHHs TOKasa-'
TeJsl OTPaXKEHHS MO YLy [oBOPOTAa HUKOJIS Ce e
12. Hacrennas Tadmuua wukpodotomerpa ¢ xamepod Huo-
CTPAHUCBA . . .+« .. e e e e e
13. Yeenuuennsie Qotorpadun (12 X 12 eM) B pamrax 1104
CTEKJOM HJMIOCTPAUUil K CPABHUTEBHOMY METOAY Olpene/eHus KO-
JIMUECTBA MHHEPANOB MOJA MHKpOCKONOM . . . . . . .
14. Cxema uMuneparpaduueckoro usyuenusa obpasua . . .
Hna oprannsauuu aadoparopuu Ha 25 sect noTpeSyercss mo-
MellleHHe TJIoIaAbilo okono 80 m2.

50 wr.

‘ 100 smcT.

20 »
12 »

0 Hab.
12 KoMm.

6 Hao.

6 »

I wr.



IJIABA XV

KPATKMH OB30P COBPEMEHHBIX METOIOB
MCCJIEJOBAHHS BELIECTBEHHOIO
COCTABA PY]I

Msyuenue BeleCTBEHHOIO COCTaBa PyA H IOPOJ, CJI4raloni#x
MECTOPOKJEHMSI II0Je3HBIX HCKOH2eMBblY, HMEeT BaskIioe 3HAveHHE
1 B [O3HAHMYU reHesnca MECTOPOXKAENHH 1 B YCTAHOBJCHUH CBOICTR

- PYA, NOABEpraomuxCsl MEXaHHYECKOMY O0OralleHHIo 1 MeTaiiyp-
I'MUYeCKOH nepepaGoTKe. . P

M3yueine BemiecTBEHHOro cocrasa Py [POU3BOAMTCA B Ha-
CLOALEE BpeMi CaMbIMiL PasHooGpa3HBIMH METORAMU HCCAEJ0BA-
gnr?éMyésyqune PYA IO BHEWHKM IIpH3HAKAM MAKPOCKONHUECKH H

ipi0 OMHOKYAAPA; IPUMEHeHHe . NasJbHOR TPYOKU; XUMuye-
CKHE METOpl HCCIIeOBAHHSA — KaueCTBEHHbI aHAa/IH3, MUKPOXLi-
MUYECKHH aHanu3, KanejbHbIH AHAIH3, METOL oTIeHATKOB prme-
HOYHBbIE DeAKUHH OKPAlUMBAHMS; MeTON pACTHPaHHI nopémxos'
MHKPOCKOMHyecKue METOABl HCCIIel0BaHAs — MHHCparpadus i
gg:rﬁieﬁ& nerporpapu4eckoro MHKpOCKONA; H3Y4eHHE ecrecT-
sen MHHepaflgB MUHEPAJIOB H HCKYCCTBEHHbIX MPOAYKTOB Zapob.e-
s M KaqecerIX ivg’acc, HMMEDCHOHHEI METOJI; CNeKTPabHE!H
s fauec BEHHBIH W KOJMMYECTBEHHBIN; PEHTIeHO-CTPYKTYDHEIH
, JMIOMWHECHEHTHbIH aHajnz; (PU3NKO-XHMHUCCKHE METObl
nceaenoranus, sueapsemole BMMCom,— juasiekTpHueckas nf)o—
:2&;5%%%1; Ke(lanem%onnams), 3JIEKTPOXUMUYECKAS cenapanus
e DLyTHOM ToAe, onpenesnenue PH cycnedsud MHHEDAJIOB U 4p.;
P CKHY aHaJM3 TOHKOMHCIEPCHHIX MyHepPaAbHBIX Mace; He-
CIIeJOBAHHS B 3CKTPOHHOM MUKPCCKOIE; H3YUEHHE 1I30TONOB CBHil-
la; HCCIeNoBaHKe Ta30BOXUAKHX BKIIOUEHHH B MHHEpajax
» B Bacrosieit KIHIe HaMH DACCMOTPEH /JOCTATOMHO NOXPOGHO
Heparpapuueckuil MeTOX HCCe10BaHUS, SBAAOIMHACT OCHOR-
;I;DIIMKM:?F‘OAOM H3yyeHHs BellecTBenHoro cocrana pyd. Kpome roro,
PATKO PACCMOTPENH CHNEHUANLHBIE METONB XHMHUECKOTD He-
CJE[IOBaHMSl pyA: MUKPOXMMHUCCKHH 4aHaJu3, METO/ OTINEeYaTKoB I
NPUMEHERHe TVIEHOYHBIX PeaKIuil.
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11L1MXOBOk METO/l HCCAenoBanHs noApobHo pasbupaercs B Cue-
IMAJBHEIX PYKOBOACTBAX, H3 KOTOPHIX OTMETHM pabory E. B. Kon-
genopoit (1951) n M. H. Uyesoii (1950).

Tlo cheKTpa/tbHOMY AHAMU3Y Py W MHHEDAJOB MMCETCH X0po-
mee pyxosoxcrso A. K. Pycanosa (1948).

Kparkoe onucaHde JIOMHHECUEHTHOTO, PEHTTEHO-CTPYKTYPHOTO,
CHEKTPaJdbHOIo H TePMHYECKOrO aHaJIu30B IPUBEICHO B Kypce MH-
nepagornu A, T. Berexruna (1951).

lo MeToy pacTHpaHHs NOPOIIKOB HMeeTCs pa6ora I1. M. Hca-
xosa (1953).

UMMEpPCHOHHBIH  METOA paccmMaTpuBaeTcss B PYKOBOACTBAX
I'. B. bokus (1948) u H. . Haxosnuka (1948).

Mui cTaBuM cBoeli 3afauell KpaTKO OXAPaKTEPHU3OBATH HOBEM-
Lje MEeTOMbl HCC/IENOBAHUST BEUIeCTBEHHOrO COCTana Pyl ¥ NMOPOL,
HEJOCTATOYHO ellle OCBELIeHHble B JiuTepatype, HO BHEAPSIOLLHECS
g nacrosiliee BpeMs B NMPAKTHKY HCCHEAOBATENbCKUX pa6ot coBet-
CKHMH YYEHBIMH,

Huxe IpUBOASATCS OCHOBHBIE CBeJeHUf 06 3JIeKTPOHHOM MHKPO-
cKoOIle, HCCJAEJOBAHHH [A30BOXHMIKHX BKJIIOYEHHH B MuHepaJax,
(M3UKO-XUMHUECKHX METOAAX BUMCa u 06 HCCJEIOBaHHsSIX H30-

TONOB CBHHIA.

). UCCJAEILOBAHUS C NMOMOIIBIO AJEKTPOHHOIO
MUKPOCKOMNA

DJIeKTPOHHbII MHKPOCKON AJIf H3yueHus MHEHEPAJOB cTaj IpH-
MEHSTbCA JHIIb B caMoe mocieinee spems. CxeMa SJEKTPOHHOrO
MHKPOCKONa [0Ka3aHa Ha puC. 73, 74. Ha myTH NOTOKA 3JIeKTPOHOB
[IOMEIAEeTCsT HecaenyeMblil 0ObeKT, Ipoxos uepes KOTOpPHIH 3JIeK-
TPOHBI PACCEHBAOTCA W TOJBKO 4aCTh HX (PHKCHPYETCA 0OBEKTHB-
HOH JuH30i. SIpKOCTb H306paXenus OTAENbHBIX SJEMEHTOB uceJse-
AyeMOro 06beKTa yMEHbIIACTCs € yBeJNHICHHEM ero TOJILMHBL H
ntotHocTH. V3obpakeHne Moxer ObiThb BUAHMO Ha dutroopectn-
pylollleM 3KpaHe WJH OHO QHKCHpyerCs ¢ noMolibio (ororpaduye-
CKOM TJIACTHHKH.

CospeMeHuble 3/1eKTPONHbIE MHKDOCKOIIBL JA0T NEePBUYHOE YBe-
uuenwe Ha Heratuse oT 4000 o 8000 pas. Ilpu moJyuenun nosu-
THBHBIX OTIIEYATKOB MOXHO MOJIyuuTb yBeJHUCHHE B 20000—40000
W naxe 10 100000 pas. Takoe canbioe yBeIMYCHHE TOIBONACT BU-
JeTh UaCTHILI BEJIHUYMHOH 1O ONHOH THICAYHOR JOJM MUKpOHA, YTO
naeT BO3MOXHOCTb HAOAIOAATh KpyMHble MOJIEKYJIBL.

Jlsist McClefOBaHHSA B JIEKTPOHHOM MUKPOCKONE HENpo3pavHbIX
O6LEKTOR H3TOTOBJSIOT W3 KOJUIOJHS WJH IPYTHX Beliects — Tak
HasbIBAEMble PelVIHKH—OTIEUaTKH NoBepXHOCTH ofpasua.

D1eKTPOHHbIl MHKPOCKON Juist M3yueHUd topM HaxoxJeHusd
TOHKOAHCIIEPCHOTO 30J10Ta Obl1 NpHMeHeH B Vpasasckom dunuane
Axajemuy Hayk A. A. VisauopbiM (3anucku Beec. Musep. 06-8a,
pom. 3, 1951). Ha ocHOBaHHM IIPOM3BEACHHOTO HCCJIe0BAHUS

17 Pyxosoactso no myuHeparpadgu
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30I0TOHOCHBIX IIHPUTOB 4BTOP NPHLIEN K BBIBOLY O TOM, 110 3040-
TO B NUPUTAX HAXOIMUTCH B BHAE MeXaHHYECKOMH HPHMCC’H o6pasysi
6sn3kue K MSOMETDHUHEIM HaCIHIlbl pasMepaMu or HECKOJTBKI
MHKDOH J10 10 cM (puc. 75, 76). Jlasee, sToT HCCaenOBATEND
YCTaHOBUJL, MTO B KPHCTAJVIHYECKYIO PEILETKY [HPUTA 30J10TC B BU-
Jie 3NEeKTPUUECKH HEHTPANBbHBIX ATOMOR RXOJHTH HEe MOIKET

w09l

~__ M

Puc. 73. O6muii B

. 73. HA MarnutHoro  Puc. 74. Cxema nef

R . 74, JEHCTBHS Mareu

JIEKTPOHHOTO  MHUKPOCKONA (CXeMa). NPOCREYHBAIOUIEr0 3JIEKTPOHHOIQ J:;?;gf

o ‘ ' . ckona (no IO. Kyinuup).

Hadmoméﬂﬁlem CMEHbL quasuoB, 2~ | —3ieKTpOHHAs nYyUIKa; 2—pKOHlIeH-

6 ameﬁn e, [IPOMERYTOUHOTO  H30- COPHas JHH32; 3 -— npeaMer; 4 — o6n-

4p_ Haﬁ.n;:(,) LB('?’I‘OBOH MHKDOCKOI; eKTHBHAf JIHH3a; 5—~HPOM‘€)K}’T01{HO‘C
AICHHE KOHEWHOH KApTWHBL. H300paxeHne; 6 — NIDOEKIONHAN JdHu-

3a; 7 -— OKOHYATEJNbHOE H300paxeHHe.

DJIEKTPOHHBIA MEKpocKor ¢ 1950 r. YCIIEIHO NpHMEHSIeTCA B

naboparopusix BCETEU past
HCCJIe/IOBAHHUSA MHUHepa -
pBl BHIBETDHBAHHA, Pasion T 1 KO
M Igeré)zmxa W Pe3yibrarbl  THX  MCCIEA0BAHMI  ONHCAHEL
- ®. Bukysonoii. [locrennedl npuMeHsIcs: 3MeKTPOHHbIIL MHKpO-

2%

ckont TOU, ¢ nOMOIlBK KOTOPOIO (OJYHANHCh OTHEUATKIL ¢ yBedH-
uenuem no 35000 pas.

[IpenapaThl AJs HCCAENOBAHUA [PUTOTOBAAIMCH 110 MCTOLY
cycriensuii, KOTOpbIil M03BoAAET OBICTPO MONYUUTb M3 TJIMH CyCleH-
o ¢ pasMepoM uacri 0,001 mm. Cycriensus H3 CHEMEHTHPOBAH-
HBIX TJIMHUCTBIX TIOPOJ —— APTHJMNTOB (OMOK, OGOKCHTOB) — IOJY-
yaeTcst MyTeM [PeBapuTebHOr0 PACTHPAHUSE TIOPOIb! C BOAOH B

CTYIIKe.

€30BCKOro MecTOpOX/JAEHHs C 30JI0TOM. CHHMOK C KOMIOAHE-
KA B 3JIEKTPOHHOM MHKPOCKOIE.

Vaenuuenue 5000X.

Cenoe — NHUpHT; Gelie NATHLIIKH — 30J0TO.
P P (Tlo A Hganosy).

Puc. 76. Hupur bep
BOI penHi

Puc. 76. Cunrernueckuit nupst. CHAMOK ¢ KOJIJIOJIHEBOH PeIJIUKH B 3JIEKTPOIH-
HOM MHKPOCKOTIE. CJieBa — He30NOTOHOCHHE. CnpaBa — 30/I0TOHOCHIH.
Vaeauuenne 7000 (Tlo A. HWsaHoBy).

SyeKTpPOHHbIE MHKPOCKOI MO3BOJISET MNONYHUTH mopoJioraue-
cxyxo_xapamepucmxy TOHKOAHCIIEPCHDLIX MHHEpAJOB I‘JII/I‘I,{, Ha OC-
HOBAHHH Uero JierKo OTHECTH HCCJIelyeMylo TJIMBY K OJHOHU H3 TPEX
OCHOBHBIX TPYNN: KAOJHHHTOBOH, THAPOCTIOAUCTOR WU MOHTMO-
PUJUIOHHTOBOH.

Kpome TOro, STHM NyTeM YCTaHABIHMBAIOTCS B INIMHAX MHHEpa-
JAbI-IIPHMECH raJjlyasur, MOHTMOPHWJIJOHHT, KaoJIHHHUT, KBapl,
J(pncm()amm, Pa3HOBHUAHOCTH THAPOCIION, onaJ, NOJBITOPCKUT.

Ha npunaraeMbix K ceMmy mugpodororpaduax, 3aHMCTBOBAH-
welx 3 pa6orsi M. B. Bukyn0BOit, 1OKa3aHbi KaOMHHUTOBAA Cy-
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ERU I

-~

Kaonnuurosas cy;al e r 110
i HHHT pHas  Puc. 78. Tasmiyasur moj s/iekr
ridHa. Kaoanuur (K) OKPYTJIbie ya- w/n();)ocxonox:«ZI potun
| Cialtd, maput  (I1) — xBamparupe. Ypeanuenne 14000X.
CHHUMOK B SJIEKTPOHHOM MHKPOCKOTe. (Tlo M. ®. Buxysoso#)

VYBenunuenre 14000%.
(ITo M. @. Buxyaosoii).

Puc. 79. MourMopuiionnt (M) u kpucranioGosur
(K) mom an1eKTpoHHLIM MHKPOCKOMOM. '
Yeenuuenne 16000X. (ITo M. . Bakynaosoit).

Xapras IMHHa (pucC. 77), rajanyasuT (pPHC. 78), MOHTMOPHAIOHHT
(puc. 79).

DnexkTpoHorpatduuecKuil aHaJau3 I03BoJiger paclHdpoBaTH
CTPYKTYPY IVIMHHCTbIX MHHEPAJIOB H TEM CAMBbIM OCBETHTH VCJIOBHS
Ax oOpa3oBaHuS.

Beaeacrsie mpocTOTH H3TOTOBJEHUS MperapaTos Ajds uUccielo-
BaHHs JMEKTPOHHAA MHUKPOCKONUS sIBJAAETCS GoJiee COBePIUEHHAIM
METOJIOM OlpellesieHusl IVIHH, YeM TePMHUUYECKHH, PeHTTeHOBCKUH i
XHMHUECKHH aHAJIU3HL .

IlpumeHenue 2JeKTPOHHONO MHKPOCKOIA A/ HCCAENOBAHUA
BEIIIECTBEHHOI'O COCTABA MECTOPOXAEHHH MOJe3HBIX HCKOMaeMblx
oGeliaer GOJIbIIHE BO3MOMXHOCTH B YacTH H3YueHHS MbLIEBHIHBIX
¢pakuuil ¥ TOHKO-AUCIEPCHBIX CHCTEM ([JIMH, GOKCHUTOB, CHJIAKAT-
HBIX HUKEJIEBLIX PyI, U IP.).

2. METOJ, ONIPEAEJIEHUS TEMIEPATYPbDI
KPUCTAJINIU3ALLUH MUHEPAJIOB ITO TA30BbIM
NMY3bLIPbKAM B )KMAKHUX BKJIIOUEHHUSIX

Brepsble KUJIKHMH BEKJIIOUEHHUSIMH B MHHepaJax 3auHTepeco-
vagcst A. I1. Kapnuuckuii. OH npousBesd HCCAETOBAHHS KHIKHUX
BK/IIOUEHHH B KPHUCTaJ1aX aMeTHCTa, A0KAa3aJl, UTO 3TH BKJIOUEHHS
SIBJISTIOTCS YIVIEKHCJOTOH M CIefas NepBYI0 MOMBITKY OIperesuTh
MO 9THM BKJIOYEHUAM J[AaBJEHHE W TeMIiepatypy oOpa3oBanHHUSA
aAMeTHCTA. :

JaJsee 3tor Meroz Obul opuMereH B 1933 r. HeloxaysoM; KoTo-
pbifl MCCIe0oBaJ XKUAKHE BKAoueHHs B 13 o6pasuax mpo3pavyHoro
casiepura MecTOpoxkAeHHa MUCCypH H YCTAHOBUJ TeMIlepatypy
nx obpasoBauus ot 115° 1o 135° :

BoJblyio ucciefoBaTeNbckylo pafoTy B 3TOM HaNpaBJeHHH
nposes H. Il. EpmakoB («Coerckas reosorusis, 1944 Ne 1), pas-
paGoTaBIINi CMENUANBHYIO annaparypy AJsl TOrO METOAAa U BHI-
MOJNUHBLING He OJHY COTHIO ONpedesieHHH TeMmepatyp o6pasoba-
HUfl MPO3DAYHBIX MUHEPAJOB.

CyIHOCT MeTOJa NY3bIPbKOB 3aKJIOUAETC B CJALYIOLLEM.

Brinuausaercst 1 OTHOJMPOBLIBAETCA TOHKAsl MJIACTHHKA U3 MH-
HepaJia, CoflepXkallero KHAKHe BKJloueHHdA. [laacTunKa 3Ta mome-
111aeTcsl Ha CTOJMKe MHKDOCKONA W/H OHHOKYJSIPHOH JYIEI H MOA-
Bepraercsl MeJJEHHOMY HArpeBaHuio. DTO HarpeBaHHe TPOH3BO-
JUTCST IO MOMEHTA HCUe3HOBEHHS [a30BBIX My3bIPHKOB B JKHAKHX
BKJIOYeHUsIX. TemmepaTtypa, NpH KOTOPOH TPOHM30IHIET HCYe3HOBE-
HHE TIY3LIPEKOB, W JOJXKHA OTBeUaT: TeMmrepaTtype oGpa3oBaHHA
JNaHHOTO MHHepaJna,

Ilo H. Il. EpmakoBy HanGosnee BepOATHHIH nyTb 06pa3oBaHHs
Oy3LIPbKOB H IPHUYMHBl HX YHHUTOXKEHHA HarpeBaH¥eM TAaKOBEL.
MarouHslil ruApoTepMaIbHBIA pacTBOp, 3arMOJHHBIIKI 06pa3oBaH-
HBlE TIPH KPHCTAMJIU3aUMH NIOPL], NPH OXJaXACHUU AOJIKEH COKpa-
THTECA B 00beMe B Gosbllell cremend, ueM obGhweM caMux nop. Pas-
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HHLA B CTENEHH yMeHblUeHHs 00DbeMa KaleNbKH XKUAKOCTH U BMe-
ulalolled MOpbl B TBEPAOM MHHepase JacT [PH OXJaXIEHHH
BaKyyM, GBICTPO 3aNMOMHAOMMACA mapaMu XKUIKOCTH, 06pasyloutefi
ryssipek. EcrecTBenHo, uto uem 6o.gee Gbuia HarpeTa >KHIKOCTb
TeM GoJIbIIe COKPAINAJICsH OTOM ee 06beM H TeM GoJbliue pasme:
PBlL foMKen GBUT UMeTh NMy3bipeK rasa (napa) B el

VckyccTBennoe HarpeBaHue KPHCTajia TPHBOAMT K YBeJHue-
HIIO ero o6bemMa H o0beMa HaXOAAIMXCsl B HeM nop. OxHakKo, Ma-
TOYHAST XKHUAKOCTb B I1I0paX yBeJHUHBAETCS B oObeMe Gosee HHTeH-
CHBHO. JTO BbI3bIBAET IOCTENEHHOE yMEHbLICHHE Ta30BbIX IMY3BIPh-
KOB, yBeJIHUEHHE AABJCHUS B HUX W KOHIEHCALMIO Iapa.

B MOMeHT, KOorxa IpH HarpeBaHud o6beM KaleJbKH MKMIKO-
¢td ¥ o0beM BMelLalolell ee NOPEI YPABHUBAIOTCS, Ny3bIPeK rasa
COBEPIIEHHO HCUe3aeT, H STOT MOMEHT (hHKCHPYET GLLIYIO TeMnepa-
TYPYy MaTOYHOIO PACTBOPA, 3aXBAUEHHOI'O B BHAE BKIIOYCHHN B MH-
nepaje (puc. 80).

Pesynbratel usmepennss H. [1. Epmakosbim Temueparyp obpa-
30BaHHSI ONTHYECKHX MHHEPaJoB MecTopoxaeHust KyJsuKoioH npu-
BeJeHb B Tabauue 18.

Puc. 80. Kuakue sxiouetnst B Munepaaax (no H. IT. Epmakosy). .
gneaa—conepmamue rasosnbie MySHIPLKK (JO marpesanis MWHEpana).
0paBa — JUIUICHHEE Ta30BBIX NMY3LIPEKOB (MOCJIE HArpPEBaHHsST MUHEpana).

Tabanuwa 18

Munepaasi Kone6auns Cpenusa tem- | Yncao uamepe-
T TeMneparyp neparypa HH
- | ‘ ‘
apuT . . 119152 138 15
Gaoopur . 101—136 122 41
Kaabunt . . { 89108 101 1
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3. 0 ®U3UKO-XMMHUYECKHX METOJAX
MCCJELOBAHHS BEWECTBEHHOTO COCTABA PYI

Pa3Hoo6pasublc COBpEMCHHDBIE METOJbl HCC/IeNOBaHHs, paspa-
GeTaHHbie (PU3UKAMM M (DH3MKO-XHMUKaMH, C yCHeXOM NpHMEH:-
[OTCH M Ui HCC/ACIOBAHHSI MUHEPATbHOTO Chipbs. ¥ Hac B Corose
5T uccaenosanus Boinojusiorcss B BMMCe noi pykoBOACTBOM
JI0KTOpa reoJioro-MuHepaJjiornueckux nayk E. B. Poxx0BOH.

BoJbllloe 3HAYEHHE B 3THX METONAX HMEeT HCNOJNb30BaHue
/1eKTPHUIECKNX CBOWCTB MHHEPAJIOB, NPHMEHEHHE SJICKTPOXHMUH,
VUEHHs O KOHUEHTPALHH BOXOPOAHBIX HOHOB U Jp.

[Mpusenem OCHOBHLIE NOHSATHS O JIBYX METOAax BHUMCa:
sjAeKTpoiManuse 1 onpenenend pH cycnessnn MHHEDAJIOB.

AnckTpoauanu3

Meron siexrTpoauanusda Obul IPEeVIONKEH 3HAMEHHTBIM Ppyc-
ckum nousosenoM K. K. Fenpoitnem (1933) ¥ WIHPOKO NPHUMEHSET-
¢s1 B MIPaKTHKe HOYBOBEJOB.

Jlns MCCACNOBAHUSI BEMIECTBEHHOIO COCTABA  MHHEPAJBHOIO
ChIpbsi METOJ IPHMeHeH B J1aGopaTOpHH BHIMCa E. B. PoxxkoBoii.
Tocaenneii cosmecto ¢ M. B. Cepe6psikosoii cocrasneHo «Pyko-
BOJCTBO 10 NPHMEHEHHUID JEKTPOAHanu3a JJIsl M3yueHus TOPHBIX
nopox, pyd H Munepanon» (1953).

TIpuBeieM OCHOBHBlE 1I0iATHS O METOJE M3 ITOr0 PyKOBOACT-
pa. CyluHOCTb MeroJla TaKOBa.

[py 3nekTpoiManuse DPUMEHSIOTCA JiBE [OAyNPOHUUACKbIC
reperopoks (MeMOpaHbl, auadparMel), KOTOphe pasielsior Co-
CYA Ha TPH OTAeJlenns. B Kkpafuux OTAeAenusx NOMELIAIOTCH M4
THHOBbtE 3JeKTpo/ibl. [ToJyIpPOHHIIaeMble NIePeropojKH H30MHPYIOT
NPOJYKThl 3JIEKTPOH3A U BHOCAT B HUX CYLIECTBEHHbIE H3IMCHEHUS.
Tlpu 3JeKTpOAHAJIN3e KUCJIOTA H ILEN0Ub, obpasyioniuecs BCJAEACT-
BHE Pa3JiOMNKEHHst COJH B KpaiHHX Kamepax npubopa, B OCHOBHOM
HE DPOHMKAIOT B CPeJHEe NPOCTPAHCTBO, NO3TOMY KOHUEHTPALUS
9]eKTPOJIATA 3/leCb YMEHbINAEeTCs H K KOHIY Mpouecca B CpeiHeM
OTHeNeHHH COJEPIKHTCH JUIlib BOJA.

BOIHYIO CyCTEH3HIO HCCASJYeMOro BELIeCTBA MUMCULAOT B
CPEAHIO KaMepy 3JIeKTPOAHAJIN3aTOpa MeXy IOJyNpOHHIAeMBl-
MH TeperopojkaMu M TOJBEPraioT BO3NEHCTBUIO NOCTOSYHOrO
aJleKrpHuecKoro Toka. [Tepexoxsiiye B pacTBOp COEMHHEHUS U NIO-
rnouleHHbIe OCHOBAHUS YXOJASNT B BHE HOHOB 3a MpPEeNeJbl Nepero-
POJIOK, HANPABJAACH MO AEHCTBHEM 3JEKTPHUECKOro ToKd K Npo-
THBOMOJIOKHO 3aPSKEHHBIM 3JIEKTPOJAM, TAe OHH W COGHPATCH
B ClelMaJbHEIX KaMepax.

B naGopatopun BHMMCa  npuMeHs/ICS  3JIEKTPOAHAJIH3ATOP
turna TMayau, cxeMa KOTOPOro IoKasaHa Ha pHC. 81. McTO4HHKaMHu
10Ka MOTYT CJIYXHTb KaK aKKyMyJsiTOpbI, TAK H JIAMIIOBBbIE BbIIpS-
ALHTENR, MITAIOUIHECS OT OCBOTHTENLHON CeTH. DNCKTPUUCCKHE TOK
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Aomxen Obltb HampsKeHHeM okoJo 300 BOABT, CWIOH OKOJG
1,5 amnepa.

ONeKTPOHANN3 B TPAKTHKE HCCACNOBAHUH MUHEPAJbHOTO
CHIPbSl MOXKET CJIY3KHTb A PaspelieHus caeaylollnx 3a1au;

1) Hsyuenne cremeHH MOJBIXKHOCTH PEAKHX H LBETHBIX Me- -

TA/IVIOB, BXOJSIIMX B COCTAB NpuMeceil 0caJIOUHBIX T'OPHBIX NOPOJ
(Hampumep, OYHCTKAa OGEHTOHHMTOBBIX IVIHH, CYUIECTBEHHO COCTOSI-
NIMX H3 MOHTMOPUJINOHUTA).

2) Vsyuenne MHIpPALHMH 3JEMEHTOB, BXOJSIMX B COCTAB HOPO-
1006pasyioluX MHHEPAJNOB B YCJOBHSIX, HMUTHPYIOLUIMX HPHUPOA-
HBIH NPOUECC BHIBETPUBAHUA (HAMpPHMED, 3JICKTPOLMANK3 CepIieH-
TAHHTA M BbISICHEHHE YCJIOBHH BBIHOCA H3 HEro HHKeJs).

3) Onpenenenue OTHOCUTENbHOH PACTBOPUMOCTA MUHEDPANOB B
YC/IOBHSIX OMM3KHX K NPUPOXHBIM (HAaOpuMep, BhICHEHHe 3HAUH-
TeJIbHC; GoJnilel pacTBOPAMOCTH HEePYCCHTa CPABHUTENBLHO C raJe-
HHUTOM)

Onpepenenne pH cycneHsun Mmxepasos

Merojn onucan B. H. Kaprokuuoit (1953).

Munepansl B GOMLINMHCTBE CJIydaeB SIBJAAIOTCH COMSIMM Pas-
JHUYHBIX JIO CWJle KHCJIOT W OCHOBaHWH. BaaumonelicTBys ¢ OKpy-
Kalouler Cpenoll, MHHEPaJhl H3MEHSIOT HA4aJbHYI0 KOHUeHTpa-
IMIO ee BOAOPOJHBLIX HOHOB B 3aBUCHMOCTH OT BXOJSILIUX B COCTAB
MUHEPANIOB KATHOHOB ¥ AHUOHOR. B 3TOM M 3ak/II0UAETCS MPUHIU-
niagLHAsE OCHOBA MeTOa.

fNpomoynast
. Px?x'aﬂxocmb

| 1

t {

Puc. 81. Cxema »iexktpoguandsaropa Ilayau.
I — 3q1€KTPOAHBIe KaMEphl; 2 — CpefHAs Kamepa, 3 -— MeMOpaHa;
4 — BelllanKa; 5~pr6l<a, ItoABOAAINAST  XKHIAKOCTb; 6~3JleKTp0,Il;
7 - KpaH; 8- Tpy6Ka IJS CTOKAa S3JIEKTpoAHO# KHIAKOCTH;
9 — pesuHoBasi npobKa.

B sacoparopuu BUMCa paspaGoran KosopuMeTpryecKuit Me-
TOA, OCHOBAHHLIN Ha NPUMEHEHHH YHHBEPCANBLHOTO HAIMKATOPA
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cueroduILTPOB, npegnoxennbix I A. Jlanckam (1952). Hyscrsu-
TeJIbHOCTL HHAMKATOPa BbicoKast, onpeaenstomasics B 0,2 pH. Hu-
IMKaTOp H cBeToduUALTPH no3sonsior usMmepsts pH s unrepsane
or 4,0 no 7,8. OKpacka UHIUKATOPA MeHsETCH CJedyIoUUM o6pa-
3oM: npu pH=4 -— KpacHbliif, ¢ yBesjnHueHHUEM pH nocaenoBarens-
HO — OPAHXKeBhil, KeJIThill, 3e/IeHbIH, CHHUM.

B KauecTBe CTAaHAAPTHOH WIKaJabl jJig CPABHEHMS LBETOB yIO-
TpebAsIoTCA” OKpalletHble IJIEHKH, IBeT KOTOPHIX B TOWHOCTH HMM-
THPYET OKPAacCKH HHIHKATOPOB.

Jlisi DpHrOTOBJEHHS CYCIEH3HH YNOTPeOAsieTes JHCTHIIHPO-
PAHHASA BOJAA, OCBOGOXKAEHHAS OT VYIJEKUCJOTH KUNAUEHHEM W
uMerolas 3uaueHne pH ==6,4—6,6. [lns cycrmeH3ud OepyT OAHH
W TOT Ke ofheM BeulecTBa ([OPOIIKA MHHEpAJA) MyTeM OTMepH-
BaHHS ero B KPyIJioM orBepcTHH d = 2 MM JATYHHOH IJIACTHHKH
rosurgol 0,5 mM. K nopoiwky MuHepasa npHOaBasioT 5 Kanedb
JHCTHJJTHPOBAHHON BOJbI 4 PACTHPAIOT B araTOBOW CTynke 3 MuHY-
Tol. [Tocne pactupaHisi NPpU6ABJISIOT K CYCNEH3HH OfHY KaIlJIio HH-
JIMKTATOpa ¥ GHICTPO TIEPEJHBAIOT COAEPHUMOE B THTe/Ib, TIE JAI0T
OCaJIKy OTCTOSTLCSI B Teuenue 3 MuHyT. Ilocie atoro oxpacky pac-
TBOPA CPaBHHBAIOT CO CBeTOQUABTPAMHU, NOJbB3ysch Gensim ¢o-
HOM KPBILIIEUKH OT THUTAS.

[Tpusenem snauentst BejinduHbl pH 10151 HEKOTOPBIX MHHEPAJIOB,
onpenenenunne B Jaboparopun BMMCa konopumerpuueckum me-
TOIOM,

Munepas pH Munepan pH

17 Anyuur +,4—4,8 10. apuueput 7.8
2. Aurnesur 4,6—4.8 11. Tanaynsur 6,668 °
3. Auruppur 6,6—6,8 12. Kaabuur 9495
4. Anarnt 7,6—17.8 13. Margesur 9,7—10,1
5. Bapur 6,2—6,6 14. Poponur : 7,8
6. Bospdpamur  5,6—5,8 15. Tonas 58—17,0
7. Tio6uepur 6,2—6,6 16. XpoMuT 6,4—6,6
8. Homomur 9,6—10,1 17. leenur 6,2—6,6
9. Kaoauuur 6,6—6,8

HecoMuedHBIME JOCTOHHCTBAMH METOAA SABJAAIOTCSH npocrora
OéOpYﬂOBaHHH, 6bICTpOTa aHaJIu3a, He3HAUYHTEJbHOe KOJUYeCTBO
BeulecTBa AJs aHaJu3a H BO3IMOXKHOCTHL NPHMEHEHUA METOoNa He
TOJLKO B naﬁopa'ropﬂblx, HO U B IIOJIeBbIX YCJOBHAX.

4. METOA ONPEAEJEHHA U30TONOB CBUHUA

Oupesieserye H30TONOB CBHHIA H APYTUX 3JIeMEHTOB — 3TO HO-
BeHIIMH MeTO;| UCCJeOBaHU, UMEIOHIUH BAMXKHOe 3HaueHHe B reo-
JIOTHH, T€OXHMHH U B OGMACTH yUEHHS O MECTOPOXKHEHUAX mHoae3-
HRX UCKOaeMbIX. :
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CyluHocTs Meroga ocBellleHa B cTatbe akaj. A. I1. Buwnorpa-
noBa «leoxumusa usotomos» (1954).

OB6biuHEI CBHHeN, fBASETCS CMECHIO yerTblpex H3orTonos Ph20t
Pb208, Ph207 y Pb208, Tpu mocsefHMX H30TONA HAKAILIMBAIOTCA &
1IOpOJIax B pesy/abTaTe PaJHOaKTHBHOIO pachafa COOTBCTCTBEHHO

28, U% » Th2?, Jins HCeCJenoBATebCKHX Leel NPEeACTaBASTIOT

HHTEpEeC H30TONEl Ph206 y Ph207,

Conepxanne Ph? y Pb%7 g npupoiioM chuHle 3AKOHOMEPHO
uaMeHsiercst. UeM paubllle cBuHel GuUI OTHENEH OT NOPOAB H TeM
caMbiM usosiupoBan or U v Th, TeM MeHbiue on comepxur Pb20é
Pb*", u naoGopor. Takum nyTem OBl OUPEAENEiH BO3PACT Fe0a0lH-
YeCKHX 00pasoBaHuil 3em/in (B MUJJIMOHAX JeT) oT 25 (Hauano
aJpTHACKOR 3noxu) no 3000 (kowel HuxHeapxelickol suoxu).

A. W. Tyrapunos (1954) rokasan sHaueHWe PasTnuHil H30TO:
IIMYECKOro COCTaBa CBHHIA B DYIHBIX MecTOpoxzenusax. On yKa
3aJ1 Ha BIIOJIHE PEAJIbHYI0O BO3MOMKHOCTL OfPENeNeHHs BO3PACTA
HECKOJIbKHX GJIM3KUX 110 BpEMEHH M YCIOBUSIM 06pa3oBalHs MeCTo-
POXKACHHH, OTHOCAIMXCS K OMHOH PYAHOH NPOBHHUMH HJAM Pasfic-
JIEHHE HECKOJIbKHX redHepauMil pya olHoroe Mecropoxiaenus. Ha-
IIPUMED, CpaBHeHHe MAHHBIX H30TONHYECKOTO COCTABA CBHHIA
mecropoxkaenuit Jkonsun (MuccypH) yKasbiBaer Ha CyLieciBOBAa-
HHe IO KpaiHed Mepe ABYX PasHOBPEMEHHBIX IeHepaluii pya, o6-
PasOBABIIKMXCA C MEPEPLIROM B HECKOJAbKO MIVIJIMOHOB JeT.

J15 HeKOTOpHIX CBHHUOBBIX MecTopoxiaewuii Cpenmeil Asuu
yCTaHOBJIEHO STHM MeToioM Gosiee MosjiHee 0GPA3OBAMHC CKAPHO-
BBIX MECTOPOXK/EHHIl CPaBHUTEJNbHO C THAPOTEPMAJbHBIMH.

B npesenax mosnmeraminueckux mMecropoxuennii Asras ycra-
HOBJICHBI /IBA PA3JIHUHBIX HIOTONHUECKHX COCTABA CBHHNA, KOTOpbBIe
N103BOJIAIOT TOBOPHTb O /[ABYX CTaZHAAX PyaooGpasoBanus, pasac-
JIEHHBIX MTENbHBIM Te0/0THUECKUM TIePUOAOM,

Jlna MecTopoXaeHHil MeHCTBIX MeCYaHHKOB J>xe3kasrana my-
TeM H3YYeHHS H30TONOB CBHHLA YCTAHOBJEH JIPeBHUH BO3pacT, OT-
BEYAIOLIHI apxelo. JTo I03BOJISET CAEIATL LPEANOIOKeHHe 06 06-
pasoBaHUK MECTOPOXKIEHHSI OCAZOYHBIM INYTEM 34 CUET PA3MbIBA
IPEBHHX TOJILL,

TlpuBeneHnble IIPHMEPDI I0KA3BIBAIOT, YTO H3y4eHHE W3OTONOR
CBHRIA B DPYAHBIX MECTOPOXJAEHHAX HO3BOJIAET OCBEIAT, HEKOTO-
pHIE TEHETHYECKHe BOMPOCH.
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