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NPEANCIIOBUE

Kpacusblie muHepaibl... Kakne onn? Yenoseky, AajieKOMy OT MHHepaJo-
I'MH, HEMPEMEHHO NPEACTaBATCH WU3BICKAHHblE OKpAacKd M GiaropoaHas
Hrpa OrpaHEHHbBIX, [PArOEHHbIX KaMHEeH — TBICAYENETHHNA MCTOUYHMK
JIereHn M BAOXHOBEHHMS Mo3ToB. HO BOT HOBMYOK BrepBble MepecTynaer
MOpOr MHUHEPAJOrMYeCKOro My3es... M yXX TYT BOCTOPraM M M3YMJIEHHIO
HeT KOHLA. B CBoeM HaTypa/JlbHOM BHJE€ CaMOLBETHI BBIMIAAAT HE TakK
. APKO, 3aTO C 3TMMH GaJOBHAMM CyAbOBI YCNIEIIHO CONEPHUYAIOT COBCEM
00biYHbIE MUHEPAJIbl. BOT Ha XaOTHYECKUM HAIPOMOXAEHUEM KpPHUCTA-
JIOB Cepbl, IOJUYEPKUBAsi M BMECTE C TeM Kak Obl ypaBHOBEILMBAsA UX CBEp-
KAIOIIYIO XXEJITU3HY, MOJHAIMCh HEXHO-TONYOble CTONOMKH leeCTHHa;
BOT GsiecTsAIIME KYOUKM rajleHuTa — TJIaBHOTO MCTOYHMKA CBUHLA; pyaa
M caMa HAlMOMHHAeT CBMHel], He YCHeBIUMH elle IMOTYCKHeTb. PsaoM
3aMBICJIOBAaThIf MEpeJIeT CTPONHBIX MPU3MOYEK — MCKYCHAasi M TOHKas
pa6oTa, MaTepuasioM JJisi KOTOPOM BBIGpANM HEP)XABEIOILYIO CTaJlb; HO
HET — 3TO NPUPOJHBIA MUHEpAJl aHTUMOHUT — CypbMsHas pyaa. 31ech,
Kak MOJHUPOBaHHAA JIATyHb, CBEPKAIOT KPUCTAJLJIbI TMPUTA, M CHOBA TPYA-
HO TMOBEPHTB, YTO ITO «TaK M ObUIO». A BOT COBCEM HEB3pauHbI KaMEHb,
MOXOXHUY! Ha CTapyIO CMOPILEHHYIO KapTo(eMHY; HO €ero, OKa3biBaeTcs,
HaJo pa3pe3aTrb M OTMOJMPOBAaTb — OTKPOETCSI Ha YAMBJIEHHE YETKHUN U
4YuCTbIM PUCYHOK araTta. Kaxgplil kamMeHb KpacHB IO-CBOEMY, KaXXABIH
BbI3bIBAa€T CBOE HACTpOEHHWE, KaK MY3bIKaJbHbI aKKOpA.

Majio KTO YCTOMT mepej, COGMa3HOM COOMpATbh TaKME XK€ MUHEpPAJIbL,
a npaBWJbHEe CKa3aTb, 0Opa3Libl MUHEPAJIOB — HAapsifiHbIE, MPa3/IHUY-
Hbie. [IpoiigeT Bpemsi, M HEKOTrJa HAYMHABILIMI KOJUJIEKLMOHED MOCTUIHET
MPOCTYIO, B CYLIHOCTH, MCTHHY: KpacoTa — YHHMBEPCAJIbHbIii 3aKOH
NPUPOAR], ¥ IO3HaHNE ee — OrpoMHas pagocTb. OH YBUANT BOKPYT cebst
ropaszo 6osblle KpacoThl, KOTJa HAYYUTCS NOHUMATh TO, YETO NPEXJE
Jaxe He 3aMeuasl.

He napo, ogHako, gymaTh, YTO KpacHBbi€ KaMHM OKPYXXAIOT HAaC Ha
KaXXIOM LIary ¥ 6YKBaJIbHO JIeXXaT MOJ HOraMH — TaK 4YacTO TOBOPAT:
M MHLIYT NP0 «OGbIYHbIE» MUHEpAJbl. B XXM3HM coGupaTensn OropueHUs
He MeHee YacThl, YeM PagocTH. XOpoliuue KOJUIEKLMOHHbIE 06paslbl —
JeJIO OMbITa, 3HAHUA M, KOHEYHO Xe€, yAauyu, U OHA BCETa JOCTAIOTCAH C
TpyaoM. MbI pacckaxem O TOM, Kak COOHpaTh H XPaHHTb MUHEPAJIOTH-
YecKylo KoJulekLMio. [Isi 3TOro Hy>XKHO JI00MTH M M3ydyaTb MPHPOAY,
UMEThb CKJIOHHOCTb K CTPaHCTBHMSM, BJIAJETh MHOTUMH MPaKTUYECKUMH
HaBBIKaMHM, He GOATbCA ynopHoro Tpyaa. KouneuHo, Hy>KHO UMeTb mpep-
CTaBJIEHME U O TOM, KaK «YCTPOEHbl» MMHEpPaJIbl, KAKOBbl UX CBOMCTBA,
KaK OHM TOSIBJISIIOTCS Ha CBET M UTO IPOMUCXOAMT C HUMH aasibiie. TyT
Halla KHM)KK2 HM B KOEM CJIy4ae He 3aMEHUT YYeOHMKA MMHEPAJIOTMH —
Ballero NOCTOSIHHOTO M BEPHOI'O CIYTHHKA, 6€3 KOTOpPOro cobMpaTh MH-
HepaJibl IPOCTO HEMHTEPECHO.



Bo BTOpOe M3paHue BKJIIOYEHbI CBEACHUS U3 UCTOPUM HA3BAHMH MH-
HEpaJioB, @ TaK)X€ O HOPMATHUBHbIX aKTaX, KacalolUUxcs cOopa MHUHepa-
JIOB, O MEPCMNEeKTHBax Pa3BUTHA MHUHEDPAJIOrMYECKOH HayKvl U Jpyrve ma-
tepuanbl. Pacuimpenbl pa3gensl, MOCBSAIIEHHbIE UCTOPUYECKUM TPaanLIM-
sIM KOJUIEKLIMOHEPOB, POJIM KOJJIEKLIMOHUPOBAHUA B COXPAHEHUHU MHHE-
paysbHOro (poHpa, B OXpaHe NMpUpOJAbl. YuTeHbl MOCTYNMBILME 3ameuya-
HUSL ¥ MPEe//I0KEHN 5, UCKITIOUEHb! YCTapeBiune fAaHHble. Boabiias yactb
WINIOCTpaLmnit 3aMeHeHa. J106aBieH MHUHEpPasorHueckuii KOMMeHTapHi.

ABTOp 6sarofapuT uMTaTesel, NPUCIABLIIMX CBOM OT3bIBbl Ha Iep-
BOe M3AaHue KHMrH, U Bbipaxaer WU. I'. [TaBnoBcko# riy6okylo npu3Ha-
TEJIBHOCTh 32 MOMOLIb B NOJArOTOBKE PYKOIMCH.






Co3snaBasi, OTKpbIBasi B OKpy’Kalolueil npupoje, Hakamimsasi B MpoLec-
ce pa3HOCTOPOHHEHN OEsATEJbHOCTH BCAKOrO poAa LEHHOCTH, JIIOAU He-
BOJIBHO CTAHOBSITCS M CBUIAETEISIMU UX MUCUE3HOBEHUs. ATpOYyTHI ApeB-
Hell MaTepuajbHOM KY/bTYpbl MOrpe6aloTcsi Moj IMO3AHUMM HAcJoe-
HMAMH; PacCeMBAaIOTCA MO CBETY, UCTJEBAIOT U THOHYT CTapble KHHUIHU
Y 'PYKOMMCH; PIKABEIOT M PacChialoTCs B MpaX MeXaHU3Mbl, HEKOrja
CJBbIBILIME YYJOM MHXXeHepHOH MbIcaK. Mcuesalor peakue pacTeHus, Xu-
BOTHBIE€, MHHEpAJIbI.

DTa «IHTPONUS» IIEHHOCTEH MAET cama cobOM, CONpOBOXAasA BCIO
UCTOPHUIO yesioBeyecTBa. Ho, AOpOKaA OTKPBITHIM U CO3AaHHBIM — HMCTO-
pHYECKOH MaMAThIO, — YEeJOBEYECTBO IMPOTHUBONOCTABISET €l CO3Ha-
TEJIbHYI0 paboTy IO COXpaHEeHHIO LIEHHOCTel, U pabory Hemamylo. Tak
BO3HMKAIOT My3€H M KOJUIEKLIMH. Y BJIeYEHHOCTb KOJUIEKLIHOHEPOB, BBICO-
KM ypOBEHb COBPEMEHHOr0 MY3€HHOro Aena, OrpOMHbIH HHTEPEC K BbI-
CTaBKaM — IPUMETHl BbHICOKOPAa3BHTON IMBHUJIM3aLMM M TYMaHM3UPO-
BaHHOro obuwecra. OTHOWEHME K MCTOpUYecKOoi mamaTd A. C. Iyuikun
CYMTaJl MEPWIOM HPaBCTBEHHOCTH M MPOCBEILUEHHOCTH.

H3paBHa 4es10BEYECTBO MMeET [eJI0 C KAMHEM: CTPOHT M3 Hero Ao-
Ma, AeJlaeT pa3jiMyHble MpeAMETHl, BHILJIABISET METAJUIbl, pacTUpaeT
KaMeHb Ha Kpackn. HO HMKOrpa MHTEpec K KaMHIO He OBUI UHCTO YTH-
JMTApHBIM: C IYOOKOH JPEBHOCTHM JIOAM 3aMeyajM M €ro Kpacory.
YyBCTBOM NMPEKPACHOrO YEJOBEK HAZeJIeH HeAapoOM: OHO MpPOKJajbiBaeT
JOPOry JXM3HEHHO HEOOXOIMMOMY YeJIOBEYECTBY IMO3HAHHIO, OTKPHIBAET
HeNeco00pa3sHOCTb M COBEPILEHCTBO MPHPOAbI, MOOyXaaeT OpaTh ee B
NpUMep, TBOPUTb M HACJa)XJaThbCsl TBOPYECTBOM...

HHTEepec K KAMHIO eCTECTBEHHBIM 00pPa30M BO3HMK U Pa3BHJICA PaHb-
e TaM, rae KaMeHb 6buU1 6oJiee JOCTYNEH U pa3HoobpaseH — B CTpaHax
HOpesnero Bocroka, Erunre, Ha 1ore Esponbl. Cpenn macchl npUpOAHbBIX
KaMEeHHbIX MaTepHaJIOB U3peaKa MONajaioch HEYTO TAKOE, YTO PE3KO BbI-
IeNSUIOCh COYHBIMM HEOJIEKHYLMMH KPacKaMM, MpO3payHOCTBIO, TBEp-
JOCTBIO ¥ TOJHBIM 6€3pa3/IMuMeM K BPEMEHM M CHMJIAM NPUPOALI, TIEPEX
KOTOpPBbIMH CaM 4€eJIOBEK UyBCTBOBaJI ceOsi OecriomoluubiM. JKuBast n Ha-
HBHas ero (bhaHTa3usi OTMETHJIA ITH HAXOAKH CYEeBEpHOH HMCKIIOYMTEJNb-
HOCTBIO, M UX CTaJIM XPaHUTh KAK JAParoUeHHbIX HOCUTEJeH Maruyeckoin
cunbl. Kpacora npuo6perana oco6blit cMbICII, YK€ BPSJ, /i B OJIHOM Me-
pé IOCTYMHbI BOOOPa)KEHHIO COBPEMEHHOTO Y€JIOBEKA.

IIlro Bpems, B cdepy npakTHYeckod AEATEJILHOCTH BOBJIEKAJIOCH
Bce 60JIbllie MMHEDAJIOB, U JIIOAM CTAPAINCh OOBICHUTH UX MPOUCXOX-
JeHue U cBoiicTBa. Enpa sin Korga-HuOyAb yAacTCsA Ha3BaTh UMS [EPBO-
ro cobupatesns MHHEpaJoB. Bo3MOXHO, 3T0 6bUI OIMH M3 TEX YUEHBIX-
HaTypajucToB 3noxu [Inmuus Crapwero (23—79 rr.), KOTOpbIE, OYYB-
CTBOBaB BKYC K JOTOIIHBIM HAOJIONCHHSAM Haj SIBJEHUSIMHA [PUPOABI,
PELINMTENBHO NepEeHECM Ha HUX CBOe BHMMaHHE, OTOPBAaBILIMCh OT MHO-
TOBEKOBOI TPaJULMH YMO3PUTENBHOCTH. UTO 32 KOJUIEKLIHIO OH coGupan?
Kak XaJib, 4TO Mbl HE 3Ha€M 3TOr0; HO HECOMHEHHO, YTO MHTEpECHl ITO-
ro cobuparess 6ol 661 HaM MOHSTHBL ThicAueNeTHs Ha3af, KaK M Te-
Mepb, KPAaCHUBBIA KaMeHb 3aCTaB/IsUl OCTAHOBUTHCHA M B3I/IAHYTb BHMMa-
TeJIbHee.
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...Ilepsble Ko/UIeKUMM U MYy3eiiHble coOpannsi EBponbl Gbuin HEMHO-
FOUYMCIICHHBI M 110 COAEPXAHMIO TATOTENM GOJBLIE K IOBEJIMPHOMY, AOPO-
roMy KaMHIO M HU3Je/MAM KamHepe3Horo uckyccrsa. Ho B XVI—XVII
CTOJIETHAX TOSABIAIOTCHA YK€ U TUIMYHO MHHEpAJIOTMYECKHe COOpaHMs.
970 GbLIO CBA3aHO C OBICTPHIM POCTOM JOOBIUM NOJE3HBIX UCKOMNAaeMbIX,
JaBILINM MOIIHDBIA UMITYJIbC Pa3BUTHIO HayK 0 3emuie. 3akiagpiBasi OCHO-
Bbl MHHEDAJIOTHH, T€OJIOTUH, TOPHOTO [€J1a, yYeHble M MH)KeHepbl HYX-
Ianmch B 00pa3suax MHUHEPaIOB, PYA, FOPHBIX MMOPOMA M KaK B 0ObeKTax
M3Y4EHHS, M KaK B HAMJIAAHBIX TOCOOMAX 1A 06yueHnst Gy ayIuX crienm-
anucToB. MHTEpeC K MUHEpaaM GBICTPO PacHpOCTPAHSIICA cpeayn obpa-
30BaHHOM vacTu obwecrtsa. KpymnHeiune MHHepajorMueckue My3ew
EBpombl Bo3HMKJM Ha mporsxkenuu XVIII B. Ha ¢oHe cinoXUBLIMXCS
TpafNIMiA KOJUIEKIIMOHMPOBAHUA M BO MHOTOM GJarogaps um.

Heckosbko MHaue ckiagbplBajguch gesna B Poccuu. PasHooOpasHbie
IOBEJIMPHbIe KaMHM Ha Pycu M3paBHa XOpouwo 3HaJM YU UEHWIM: DTOT
MHTEPHAUMOHAJIbHBIN TOBAp BEKaMy ObLI MIPEAMETOM OGIIUPHOM TOProB-
JI¥, KOTOPYIO PYCCKHME KYTNLBI BEJI ¢ OIMXHAMM COCEASiMHA M NaJbHUMH
crpaHamu. Ha Pycu cyuectBoBasia cBOst BBICOKasi KyJbTypa IOBEJIMPHOTO
KaMHs, pa3bupasnch M B MCKYCCTBE 3apyOeXHBIX MacTepoB; 000 BceM
3TOM HeMaJIo HarMcaHo. UTo KacaeTcs KOJUIEKLIMOHEPCKOrO JBUXKEHHA,
TO, BO3HMKHYB 1103)X€, 4eM B 3anagHoi EBpone, oHo Bckope cTasio urpaTth
B Poccum BaXkHy10 poJib B CHJIy 3KOHOMHYECKHX, MOJMTHUYECKHUX, KYJIb-
TYPHBIX OCOGEHHOCTEM POCCHICKON MCTOPDHUM M IIPUBJIEKJIO OFPOMHOE
BHMMaHME K DYCCKMM MHHepajiaM.

ToMYKOM K MOSIBJIEHHIO MEPBBIX OTEYECTBEHHBIX KOJUIEKLIMOHEPOB
nocayxwia gesareabHocTb Ilerpa I, 3aTesBiIEro Hec/bIXaHHYIO JIOMKY
DKOHOMMYECKHUX M MOJMTUYECKHUX YCTOEB PYCCKOM XXM3HHU. BricTpo Ha-
Oupas cuny, Poccuiickoe rocyZapcTBO HCOBITHIBAJIO OCTPYIO MOTpes-
HOCTb B MoJjie3HbIX MckomaeMmbix. HoBasi cromua Ha Hese crtpomnace
C NPUMEHEHHEM TAaKUX MaTepHasoB, KaK IPaHUT ¥ MpaMop, OTHIOOb He
TPaAMIMOHHBIX /sl pyccKoro 3oadecTsa. Ha Ypase u B Cubupu 6bicTphi-
MH TeMIIaMH OTKPBIBAJIMCh MECTOPOXAECHHUS DYA M CaMOLBETOB, KOTO-
pble, o ciosaM A. E. Depcmana, «cOBEpIIEHHO M3MEHWIH IIPEeACTaR/Ie-
HUSL O pyccKOM Kamue». «['opHas cBo60saa», 0GbsBIEHHAS ETPOBCKUM
ykazom 1719 r., mpuBieksia K MIOMCKaM MHUHEPAJIOB U DYX IpEaCTaBUTe-
Jieil pa3MuHbIX coca0BHiA. JII0603HAaTENbHBINA U SHEPrUYHbIiA, uapb [leTp
caM NpOsABJIsUT MHTEpPEC K MMHepaJlaM U MOOLUPS ero B CBOMX CIIOABHIK-
Hnkax. Ero JMyHasi KOJUTEKUMsL COCTOANA M3 MPUOOPETEHHOro 3a rpa-
HULEH HeGOAbWIOro COOpPaHMs M3ZE/NI W3 KaMHs; BMECTE C APYTHMHM
cBouMH kosnekumsamu Ilerp I mepegan ee B co3maHHBI MM C MpOCBe-
TUTEJIbCKUMY LIEJAMHU MepBbIi rocyaapcTBeHHblil My3eit — KyHcTkame-
Py, OnepeaMBILMiA [I0 BPEMEHH CBOEr0 OCHOBAHMS OOJIBIIMHCTBO MYy3eeB
Mupa. B 1716 r. K 2TO# NepBoit KO/UIEKLMM ObLIO IPUCOENHEHO KYILJIEH-
Hoe B I'epmanuu cob6panne M. [ortBanbaa u3 1195 o6pasuos.

C ykpervieHMeM MO3MLMH JABOPSAHCTBAa B PoccMM BO3HMKAIOT Tak
Ha3blBaeMbl€ JBOPLIOBBIE My3eM — COOpaHMs NPOU3BEAEHMI MCKYCCTBa,
TIPpEeAMETOB CTaPMHBI M BCEBO3MOXXHBIX «papuTeToB». Hepeako oHH BKITIO-
Yanu ¥ KoJUIeKUMU MuHepanoB. OfHa U3 KPYNHBIX KOJIJIEKLMH, CHCTEeMa-
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Tu3upoBaHHas akaaemukoM II. C. ITayutacom (1741—1811), Haxomm-
sace B netepbyprckoM Dpmuraxe. KosuleKumoHupoBaHMe KaMHs, Kak
U MUHEpaJIOTUYECKHEe 3HaHus, ObUM B Moae. MuHepasorus 3aHuMmasa
MPECTH)KHOE MOJIOKEHME ONHOH M3 «IVIaBHBIX» €CTECTBEHHBIX HayK;
B Poccun u 3a py6exoMm €0 yBJeKaauch MHOTME MMEHUTBIE apUCTOKpa-
Thl, @ KOJUIEKLIMOHEPCKME MHTEPECHl HEPEAKO TECHEMIIMM OOpa3oM me-
pervieTaJuch ¢ MHTEPECaMU HayYHBIMU. POCT ropHO#M IMpOMBILUIEHHOCTH
BBI3BAJI NOTPEOHOCTD B KBaJMGMIIMPOBAaHHbIX Kaapax. OgapeHHbIX pyc-
CKMX CTYAEHTOB mnocbuianiu ansi o0yuenuss B [epmanuio u lllBenuio —
TOTAAIIHNE MHMPOBbIE LIEHTPbl MMHEPAJOTrHYeCKON HayKH M FOpPHOTO Ae-
Ja; B YyHMBEPCHTETHl POCCHM MpUI/ialliaji aBTOPUTETHBIX MHOCTPaHHBIX
YU€HBIX, ¥ JJ151 MHOTUX U3 HUX Poccusi cTana BTopoit poauHoi. Bozuu-
KaBllIe HayuHble CBSI3U pacLuUpsIUCh U Kpenud. B Poccuu nocreneHHo
CKJaapiBanach COOCTBEHHAsi MMHepasiorMyeckas LIKoaa. [1osABasINCH
nepBble HayyHbie 06uecTBa: B 1805 r. — MocKOBcKOe 06IECTBO MCIIbI-
TaTesied IpUpOAbl (MpeanpHHsBIIee, B YaCTHOCTH, NIEPBOE MUHEPAJIOTH-
yeckoe usyuyenue IToamockosbsi), B 1817 r. — IlerepGyprckoe (HbiHE
Bcecotoznoe) Munepanoruueckoe obwmectso. Epponeiickue KosieKup-
OHEphl, 3aMHTEpECOBaHHblE B MHHEpaJiax M3 MecTOpoXaeHuil Poccum,
OXOTHO.MIOAAEP>KMUBAM CBA3M C PYCCKMMH JI06UTEsIMHM KaMHust, U3BecT-
Ha MepenucKa 3HaMEHUTOr0 HEMELIKOro no3ta v Hatypaiaucta U. B. ere
(1749—1832), kosuteKis KOTOPOrO HacuMThiBaja 1o 18 Thicsau obpas-
LOB, C PYCCKMMHM apHUCTOKpaTaMHM M <«IIpE€KPacHbIMM CHeLMaJuCTaMu
MuHepajoruv» (no xapakrepuctuke B. . Bepnagckoro) B. A. Tosmnpi-
HbIM, A. I'. CtporanosbiM, A. K. Pasymosckum, I'. X. Ctpyse u ap.

ITocne OteuecTsenHOM BoMHBL 1812 I. B pycCcKOM 06LIeCTBE 3aMETHO
YCWIWIMCH TATPUOTHYECKUE HACTpOeHusi. Bce GObIUMM BIMAHMEM CTaH
M0JIb30BAThC S KOJIJIEKLIMOHEPDI, BUAEBIIHE CBOIO LieJIb B CO3aHUH MYy3e¥i-
HbIX COOpaHMii HALUMOHAJIBHOTO 3HaueHMs. Takum GbUT U3BECTHBIN O6LIe-
crBeHHbil gearenp H. 1. PymsaHieB, ocHOBaBUIMH OAHY M3 KPYIHEAIINX
B Poccun 6nbamoTek M My3eit, B MMHEpPAIOTMYECKOM KabHHETE KOTOPO-
ro xpasmioch cbimie 11 Thicsiy 3xcnoHaTos U3 Poccuu, 3anapHoi EBpo-
nbl ¥ APYrMX 4acTei cBera. My3eit PyMsiHueBa 6bUT OTKPHIT IJ1A MCCle-
mosaresnei, a B 1827 r. nepepan B map oteuectsy. B PycckoM My3see
I1. CBunbMHa, npocymecTBoBasweM ¢ 1814 nmo 1834 r., mapsay ¢ mpo-
U3BEJEHNAMM M306Pa3UTENIBHOTO CKYCCTBA, OTEYECTBEHHBIMH KaMEAMH,
U3JEeNMsIMA M3 MaJlaXuTa, SAIMBI, TpaHMTa ObUla MpeACTaBjIeHa M KOJI-
nekuus munepasios Poccun. C nmpemioxeHNeM O CO3AaHUHM HaUMOHAJIb-
HOro My3esl MUHEPAJIOB M H3Je/IHii IPOMBIILJIEHHOCTH BbicTynas B 1829 r.
npe3uaeHT MOCKOBCKOrO 06LIecTBa CeAbCKOr0 X03:iCTBa, MOCKOBCKHI
BOCHHbI renepan-ry6eprarop . B. [onuupiy.

K 0/17IeKLIMOHEPCKOE ABMXKEHHE GbUIO YacTHLIEH TOrO MOrydyero ooue-
CTBEHHOT'O TeYeHMs, KOTOpOe MPHUHATO Ha3blBaTh Pycck¥MM mpocpelie-
HHEM M KOTOPOE€ OKa3aJi0 OTPOMHOE BJIIMSIHME Ha KYJIBTYDHOE M MOJIMTH-
yeckoe pasButue Poccuu.

C cepeaunbl XIX B. n ocoGenno nocse ormensi B 1861 r. kpenocTho-
ro npaBa MPOMCXOJAMT 3aMETHasl AEeMOKpaTH3aLus KOJUIEKLMOHEPCKOTO
Jena. JBOpLOBOE KOJUICKIIMOHMPOBAHUE IMOCTENEHHO MPUXOOUT B yma-
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JIOK; TIOJ, BJIMSIHUEM POCTa MPOMBILLIEHHOCTH U TOProBIH, OYpHOro pas-
BUTHS E€CTECTBEHHBIX HAaYK CTPEMJIEHME K COOMpaTenbcTBYy Bce Oosee
OXBaTbhIBaeT CPEIHNE COCJIOBHA M MPEACTABUTENEH PA3HOYMHHOMN UHTEN-
JIATEHLIMH, UrpaBluedl BHIAAIOWLYIOCS poJib B OOUIECTBEHHOM Xu3uu. Ha
CMEHY YHUBEpCAJbHBIM COOPaHMsM NPUXOAAT CHELMATU3UPOBAHHbIE
KOJUIEKLIMM, OGBEKTAMM KOTOPHIX BCE Yallle CTAHOBATCHA MPEIMETHI
OTEUECTBEHHOTO MPOUCXOXAEHU; PAaCTET OCOZHAHME KOJUIEKLMOHEPAaMH
NaTPUOTHYECKOTrO 3HAUEHHs CBOEH OEeATENbHOCTH, CTPEMJIEHHE K «pac-
KPETIOLIEHHIO» KOJIIEKIMHA, NPEBPALeHHIO HX B HALMOHAJIBHOE [0CTOS-
HHe. AKTMBM3UPYIOTCH CBA3H KOJUIEKIMOHEPOB C HayKOM, C KPYIHEMILHM-
MU PYCCKUMHM MMHEPAJIOraMu.

OrpoMHOE YHMCJIO PYCCKMX M 3apy0Oe)XHbIX KOJUIEKUMH HOMOJIHAIOCH
B OCHOBHOM IONYTHOM 06BIYENl MUHEPAZIOB HA TOPHOPYAHBIX MpEXNPH-
satusix. K cepennne npouutoro Beka B Poccuu cioXXuiacs U creyuaimsm-
POBaHHBIA IPOMBICEI [0 A0ObIYE KOJUIEKLIHOHHOTO M IOBETMPHOTO KAMHSL.
B oTHmesbHBIX CAyyasX 3aroTOBKOM OOpaslOB 3aHMMAJIUCh JOBOJIBHO
KpyIMHbIE 110 TeM BpeMeHaM npeanpuatus. Ho riaBHEIMH HCTOYHMKAMM
cnyxuM HeGosbiime koM Ypana u 3abaiikasbsi, rae BOZHUKAIH 1e/ble
JAXHACTHH IOTOMCTBEHHBIX «TOpIIMKOB». A. E. ®epcMaH, IMUHO 3HABLIMIA
MHOTHX M3 TakuX «(aHaTHKOB KaMHs», BCIOMHHAIL: «9TH MECTHBIE JIIO-
GUTENH-«OPLUMKH»... CHITPAJIA OTPOMHYIO POJIb IPH MOUCKAX MECTOPOXK-
penuit... Hepeko y HUX NpUXOAMIOCH BUAETH OPa3UTEIbHYIO Habmona-
TEJIbHOCTb M 3HaHHE MPYPOABI NPH MOJHOM OTCYTCTBHM HAYUHBIX WJIH
TEOPETHYECKUX 3HAHHH».

B cepeamue mpouutoro Beka B Poccuy nosiBUMCh nepBble OAMHOYKH-
Kpaesegpl, a nmocyie pedopmel 1861 r. mox BAMAHMEM IKOHOMHUYECKHUX
HoTpeOHOCTE! HAYMHAETCA CO3AAHUE «<MY3€€B MECTHOTO Kpas». Kpaese-
J€HHE BBIMOJHAIO OUEHb BAaXHYIO poJb c6opa MHGpOpMAaLMH, UMeBLUEH
60J1b11I0€ HAYUHOE M XO3SMCTBEHHOE 3HaueHne. Kpome Toro, oHo Hacax-
[aJI0 0Yard KyJbTYpbl M HATPHOTH3MA, CHOCOBCTBOBANMO (POPMUPOBAHHIO
MECTHOM HMHTEJUIMTEHLMM, PaclpOCTPaHEHUIO npoceelieHus. OpraHu-
3aTOpbl My3€eB HMIMPOKO MPHMBJIEKANM K COOPY KOJIEKUMIA MECTHOE Ha-
cenenvde. YacTb MaTepMasia MOCTyNajga OT TOPHOIPOMBIILJICHHUKOB H
rocy/lapcTBEHHBIX TOPHBIX ynpassienuii. B Cubupu u Ha Ypase 6osbuiyio
KpaeBequecKyo paboTy BeM MOJUTHUECKME CCBUIbHBIE, CPEAM KOTOPBIX
ObLIO0 HEMAJIO CHELHMAJUCTOB M yYEHBIX.

B 1e/I0M KOJUIEKIIMOHEPAM A0PEBOJIIOLIMOHHOMN 3MOXM MPUHAIJIEKUT
3aMETHOE MECTO B UCTOPHH OTEUECTBEHHOH KYJbTypbl M Hayku. Heoue-
HMMa MX POJib B Pa3BUTHM HalIMX MY3eeB, B IPOLLJIOM HJAJIEKO HE BCEeraa
pacnoJiaraBmMx coGcrBeHHbiMM cpeacTBaMi. C cyap0oii MHOrMX YacT-
HBIX cOOpaHMii CBsi3aHa MCTOPUS HAUIEr0 IVIABHOTO HALMOHAJIBHOIO
XpaHWJIMIIA MUHEpaJbHOTO POHAA — MHHepaJornueckoro mMyses Mme-
un A. E. ®epcmana Akagemun Hayk CCCP, Bepyuiero cBoe Hayajo OT
TeX caMBIX KOJUIeKLM#, 4To 6buTH repeaanbl B KyHncrkamepy eme Iler-
pom 1. B 1747 r. GONBIIMHCTBO IKCIIOHATOB MHHepasbHOro Kabuuera
KyncTkamepbt Obl10 YHHUTOXXEHO noxapomM. Ho yxe k 1760 r. 6iarona-
psA 3HepruuHbiM ycwmsam M. B. JIoMoHOCOBa ¥ ADYrHX yY€HbIX B My3ee
cHOBa 6bu10 5000 06pa3ioB., a k 30-M rr. XIX B. 06beM cobpaHus BO3poC
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710 20 ThICAY — B 3HAUYMTEJbHOMN CTENMEHH 32 CUET MTONOJIHEHUSA YaCTHBIMHU
KOJUIEKIHSIMH.

Ciofa nepepajn CBOM JIMYHble COOpaHMsS B pa3HOe BpeMs BO3rJIaB-
assmme My3eil B. M. Ceseprun, B. . Bepnaackuit, A. I1. Kapnunckui,
B. U. Kpwbixanosckuit, A. ‘A. I'ogoBukos, apyrue yuenwie. B 1907—
1917 rr. My3eid NpHHSJ KpPyNHble KOJUIEKLIMH TOPDHOrO MHXXEeHepa
B. U. Pexgukopuesa, cobpasiuiero maTepuanbnl no HxuHomy Vpainy;
CCBUIBHOrO Yy4acTHMKa moJbckoro BoccraHusa K. A. IHmmxosckoro,
Takxe paborapmero Ha Ypase (B ero 4eCTb Ha3BaH LIMIIKOBCKUMT —
GecuBeTHasi pa3HOBHAHOCTb TPOCCYJApa); TOPHOrO HMHXKEHepa
U. H. KpnixaHoBckoro; npekpacHoe cobpanme I1. A. Kouy6esi, BO3HHK-
[iee elle B 3MOXY ABOPUOBBIX My3ees. B 20-e rr. XX B. B My3ei Obuin
nepeAaHbl CTapuHHas KoJUleKuusi CTPOraHOBBIX, JIMUHBIE COOpaHUsS MH-
HepaJioros [I. lOdeposa, M. A. Toacronsrosa, JI. U. Kpeixkxanosckoro,
ropubix nHxeHepoB Hoprne um HMocca, GbIBIIEr0 ypajbCKOro 3aBOA4MKA
U. U. Banamesa n ap. Borateie c60pbl faqM MHOTOYHCIEHHBIE DKCIE-
auonm 20-30-x rr. Kosulekumm BBIPOCIHM HAcCTOJIBKO, 4TO B 1934 r. mis
nepeesna myses u3 Jlennnrpaga 8 MockBy noHapo6miaoch 47 xenesHo-
JAOPOXHBbIX BaroHOB. IlonosiHeHHe My3esi JIMYHBIMHM BKJIajgaMH MPOAOJI-
JXaeTcs M [0 Cedl ficHb, M B €r0 KapTOoTeKax 3HauuTcs yxe Gosee 5000
JIMLl, MEpeAaBIUMX CIOAAa CBOM KOJUIEKUMHM WM OTHAEJbHbiE 00pasipl.
Hbine B My3ee xpaHuTcA cBbiuie 160 Thicsiu 06pa3nos.

«HayuHoe uccaenoBanne PoccuM B 3HAUYMTEJ/IBHOM CTEMEHM 3aBUCHUT
OT paclHpOCTPAHEHHSI MECTHBIX COOpaHMil M OT pa3BuTHs B 06pa3oBaH-
HOM O6IIeCTBE HAYYHOrO MHTEpECa, B 3TOM CMbICJIE HAyUHOE KOJIEKLHM-
OHMpOBaHUE He ABASAETCA NMpOcThiM cioproM. OHO Bceraa jgaeT Aparo-
LUEeHHbIE JAaHHbIE JI51 MIO3HAHUA €CTECTBEHHOM MCTOPMM MECTHOCTH, Ge3
HEro NOYTH HEMBICJINMO TOYHOE PEelIeHMEe MHOTHX BOMPOCOB €CTECTBEH-
HbIX HayK. TOJBKO NpPH IMIMPOKOM pPa3sBUTHM YACTHHIX cOOpaHMi MOryT
pa3BUBATBLCA M PACTH B CTpaHe Ny6JMUHbIE HAYuyHble My3eu». CTOJIb BHI-
COKO OLIeHWBaJ 3HAayeHHEe KOJIJIEKIIMOHMPOBAHUS Halll BbIJAIOUMIACS
yueHbli akageMuk Biagumup WsanoBuu Bepnapckuid.

B CTaHOBJEHMH APYrHX KPYMHEHLIMX MHUHEPAJOTMYECKMX COOpaHMi
MHPa YaCTHBIM KOJINEKLMAM TaK)Ke MPHHAJJIEXHUT BbIAAIOIANACS pPOJib.
Tak, cobpanue BpuTanckoro My3esi €CTECTBEHHOM MCTOPHH 6BLNO OCHO-
paHo B 1753 r. pemeHueM aHrAMACKOro napiaameHra Ha 6ase syuiuei
JJisi CBOEr0 BPEMEHM KOJUIEKLMH, TIPHHAAJIeXaBlwe nein6-meanxky Cio-
YHY, ¥ B aJIbHEHIIIEM BKIIOYMIO Kosutekuuu [aTueta (7000 06pa3uos),
@. I'pesusia (14800 o6pasuos), . AwkpodTa (UeHHBIE COOpaHMs LE-
osntoB), A. Paccesa (14000 o6pasnos) u ap. Hauano Myselo Bricuero
ropHoro yuwiuima B [lapuxe ObLIO NOJOXEHO BO Bpems Bemmkoi
¢paHUy3CcKOi peBOMIOUMN KOH(bHUCKalMed HECKONbKMX KOJUIeK LM
POSUINCTOB; Cloja XK€ IMoNajia M KOJUIeKUMSA 3HAMEHHTOro XWMHMKa
A. JlaBya3be, a BIOCJEACTBMM — IPEBOCXOAHBIE cobpanns leapa,
Apnama, Jeneccepa, Beprpana u ap.

IMucatennp U. JI. Anaponukos otMeuas: «Korga mbl roBopuMm o Koi-
JIEKIIMOHEPAX, TO HE AOJIKHBI 3a6bIBATh, UTO KOJUIEKLMOHEP — BTO Mep-
Basi siueiiKa My3€sl, KOJUIEKUMOHEPEl — aKTHUB My3esd... B GonbmmHCTBE
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cayyaeB paboTa OTIEIbHBIX KOJUIEKLIMOHEPOB BJAMBAETCA MOTOM B OGIIYIO
COKDOBHUIIHHILY KYJbTYDbI».

OTnaBas AOJDKHOE NMAaTPHOTHUYECKOMY BKJIAAY KOJUIEKLIMOHEPOB, MX
3HTy3Ma3My, MO603HATENILHOCTH, BKYCYy, HE 3a0yJaeM M O TeX, YbHM
TPYAOM A0OBIBA/IMCh MUHEpaAJbl, DTH JIIOAM 3HAJX M NOHMMAJM KaMeHb,
¥ XOTs COOCTBEHHbIE KOJUIEKUMM ObUIM MM HE MO KapMaHy, MMEHHO MX
BHIGOP yacTO pewan cyapOy GyAyLIero 9KCNOHaTa, ¥ 3TUM ONpeAeIAIach
#X POJIb Y JINYHOE YYAaCTHE B KOJUIEKLIMOHEPCKOM TBOPUYECTBE.

IToguepkuBas* IyylMe TPaguIUK KoJutekuMoHepos, B. . Bepuap-
ckuit B 1945 r. nucam: «McTopusi pycCKMX MHHepasoroB-ioduTesei
XVIII—XIX BB. 5o cux mop He HanucaHa. Cpean HUX ObLIM 3ameya-
TeJIbHblE JIOJHM, ObLIM CAHOBHMKU M GOraum, MCKaTe/m KaMHEH — Kpe-
CTbsIHE, FOPHBIE CJY)XAll¥e U pa3HOYMHLBbL. VIMH OTKpBITHI MHOTHE HO-
Bble MHUHEpPAJIbl, 6J1aro1apsi UM COXPAHEHB! APAroleHHbIe ¥ Ba)XXHbIE TeJIa
npupoabl, 6e3 HAX He MOIIM Gbl COCTaBMTHCS HawKM GoJbLIME rocyaap-
CTBEHHbIe KOJUIEKLMHU... K coxxanenmio, ceituac 3Ta OrpOMHasi ¥ Ba)XKHas
Hay4Has pa6ora JoOuTenel nmouTH 3amepsia B Hamel crpane. Ee Hapmo
BCEMEPHO pa3BMBATb».

CoBeTrckast BlacTh C NEPBbIX CBOMX IIAarOB MNPHUBJIEKAeT BHUMaHHE
IIMPOKOX OBIIECTBEHHOCTH K HM3YUEHHIO MHMHEPaJOTrMYECKMX 6OraTcTB
ctpanbl. KaxgoMy 61130k ¥ nousTteH aesus: «Bopbba 3a neppal». Bos-
HUKAIOT KPYXXKH [0 H3YYEHHIO MOJIE3HBIX MCKOIMAEeMBbIX, POBOASTCSH
MaccoBble reoJIorMuYeckue MOXOAbl, CO3/AaeTcs MpeKpacHasi HayuyHO-NO-
nysispHas autepatypa. Crosiliye B LEHTPE ITOW AEATEJIbHOCTH TaKue
Hamy yuenble, kak B. M. Bepraackuii, A. E. @epcman, A. K. Boagpipes,
H. M. ®enopoBckui, HapsAAy C YHUCTO IPAKTUYECKHMHM 3aJayaMH He
YIOYCKalOT U3 BMJA ¥ MPUPOXOOXPAaHHYIO paboTy oburenei.

ITocne Bemukoit OTeyecTBEHHOM BOWHBI, 10 MEpPE TOrO KaK 3aJieuM-
BAJIMCb HAHECEHHBbIE BOMHOM paHbl, JIOOUTENBCTBO M KOJUIEKLIMOHMPO-
BaHHME BO3PO’KAaJMCh BHOBb, a C CepeauHbl 60-X IT. NPUHSINA TONCTHUHE
MaccoBbiii xapakTep. HblHe KOJIZIEKTHBHbIE M MMEPCOHANbHBIE BBICTABKH
KOJUIEKLIMOHEPOB CTaJIM 3aMETHBIMH COOBITHSAMM KYJBTYPHOH J>KM3HH.
Bo MHOrMx ropojax M mocejkax paboTalOT CaMOAEATE/bHbIE KpPYXKH
U KJYObl, YNTAIOTCSA JIEKLMH, NPOBOAATCS MNOJIEBbIE DKCKYPCHH.

Heo6bIKHOBEHHO LIMPOKMII pa3Max NPUOBpPes0O MHHEPATOTHYECKOE
JIO6MTENILCTBO M BO BCEX PAa3BUTBHIX 3apyOeXXHBIX CTpaHax.

CerogusiuIHME KOJUIEKLIMOHEPBI — 3TO pabouMe-rOPHAKH M reoJIOTH,
HMHXXEHEepbl U yueHble, ACATEM JIMTepaTypbl M MCKYCCTBa, NIpeACTaBATE-
JIM MHOXECTBa ApPYrux npodeccuil. BONbmMHCTBO JMOOUTENEH HUMEIOT
CTaX KOJUIEKLMOHMPOBaHUS He MeHee 10—15 ner. Umu HakomieH or-
POMHBIH OMbIT, COXPAHEH OT rMbe/iM M pacnbUIEHUS LEHHEHIINA MaTe-
puan. 3 pa3po3HeHHbIX, CAyYaHHbIX (PparMeHTOB TBOPUECKHM CO3AAIOT-
CSl LEHHOCTH HENpeXOASALIEro 3HaueHUs] — MHHEepaJIOrMYecKne KoJ-
Jgexkuuu. CoOMpPATEbCTBO CTANI0 MAacCOBBIM BHAOM CaMOJESTEbHOCTH,
TECHO CBSI3aHHBIM C KYJbTYPHbIMM M XO3SHCTBEHHBIMH, MPUPOIOBEH-
YECKMMH M NPUPOAOOXPAaHHBIMM 32JayaMM OOILIECTBa.
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*

Ha ncxone XX croseTusi Mbl IPUBLIYHO FOBOPHM O «CTAapbiX MHHE-
panax EBpomnbi», 0 «CTapUHHBIX PYCCKHX MUHepasax». [la, monas B cde-
Py AeSTEJIbHOCTH 4eJIOBEKa, ITH BeYHble TBOPEHHS MPUPOABI MOIYT OKa-
3aTbCA OOpeueHHbBIMM HAa KOPOTKHMH Bek. [JaBHO YX HET PO30BBIX TO-
11a30B, KOraa-To MpOC/JaBMBLINX MaJIEHBKYIO YPajabCcKylo peuky CaHapky.
U GapxaTucTblie MasaxuThl ['yMelieKk Mbl HBIHUE YBUAUM Pa3Be YTO TOMb-
KO B CTADUHHBIX COOpaHMAX; JaBHO HE CYUWIECTBYET M CaAM HEKOrJa 3Ha-
MEHUTBIA ypaJibCKUi PYAHHMK...

ITpuMepos He cyecTb. OTpabaTHIBAIOTCA MECTOPOXAEHHS, H BCE, YTO
He 6bUIO BOBpeMs 3aMeueHo, NoAoOpaHo, B3ATO Ha COXPAHHOCTb, — BCE
o6peueHo Ha Hen36eXHYI0 T'Mbesb B KaMHEAPOOWJIKE MM Ge3BECTHOM
otBase. Tak 6bi10, Tak GyaeT. U Bce Xe 4TO-TO M3MEHUJIOCH, U B CAMOM
CYLIECTBEHHOM.

...Boo6pa3um cebs B OKPeCTHOCTAX 3/aTOYCTa, B BOCXMTHTEIbHOM
yrosike I0)KHOYpaabCKON Taiiru. J1oBOnbHO Gonbwiasi siMa B Jiecy, M psi-
AOM Jpyrasi, IOMEHbIIE, TAE HBIHE XO3SWHUYAIOT OYPYHIAYKH M OeKH,
KOTIa-TO XOpOUIO GBLIM U3BECTHB M MMHEPAJIOTaM, U JTIOOUTENSIM KaMHs.
3nech Haxoamnaach AXMaTOBCKasi KONb — THUIWYHBIA [JIsi CEpPEeAMHBI
OpOLLIOro BeKa PYAHMK, M AOGBIBa/M B HE MarHUTHYIO XEJIE3HYIO py-
ny. B 3a60sx, Tenepsb yX€ OCHOBATEJbHO 3AIIBIBIIMX MOYBOM, KHMME/a
pa6oTa: KeCATKM FOPHSKOB KaWJIaMH M KyBaJllaMM pasjesibiBaju IOpo-
ny. Borara 6bu1a KON M KOJUIEKLMOHHBIM MaTepuasioM. 3a HUM 30pKO
CNIEIUJIH, KaX/blii KPUCTA/UIMK rpaHaTa, Be3yBHaHa, MEPOBCKUTA Opanu
Ha 3aMeTKY, GepeXHO CoxpaHsiM. Breipaxasch COBpeMEHHbIM A3BIKOM,
c6Op MHHEPAJIOB BeJICS CHHXPOHHO C A00bIYEl M0E€3HOr0 HCKOMAEMOro.
Crioco6CTBOBAMM HTOMY W HU3KUN TEMI AOOBIYM, U MAJIONPOU3BOANTE b~
Hasi TOpHasA TEXHOJOTHA: OOXOJM/IMCh B OCHOBHOM DYYHBIM TPYJAOM,
MOYTH He MpPUMEHSIs B3PbIBHBIX 3apsaaoB. He HyXHO Obl10 0c060i u30-
OpeTaTesbHOCTH, YTOOH yCETb COOpaTh, UTO MOMAAAOCh M 3aCIYXKM-
BaJio BHMMaHus. HapsinHele mTydbl pacXoauMCh N0 My3€AM M KOJLJIEK-
LMAM, CO3JaBas BCEMHPHYIO CJaBy AXMaTOBCKOW KOIH, AOKaTHBIIYIOCS
M 0 HALIMX AHEH.

IlepeHecemcsi Tenepb Ha 300 ¢ MIIHUM KMJIOMETPOB K IOr0-BOCTOKY,
B PMFaHTCKMI COBpeMeHHblit Kapbep Cap6aiickoro Mecropoxaenus. Ce-
FOJHS 3A€Ch TOXE AOGBIBAIOT MarHUTHBIN XXEJIE3HSK, HO B COBCEM IpY-
rux Macmrabax: 3a OAMH TOJBKO FOJ — MHJUIMOHBI TOHH, BO MHOTO pa3
6osbIlEe, yeM Aaja CTapUHHAsi KONb 3a BCIO CBOIO MUCTOpMIO. Pasurenn-
HO HEMOXO0)Ka U KapTUHA A06buK. 3a6LIThl KAiiI0 U KYBasi/ia: pas B HEfle-
JII0 MWJIM B MECSILl MOLIHBIN B3PBIB B JAOJIO CEKYHABI APOGHT CTOIBKO PYAbI
WM MOPOJABbI, YTO €10 MOXXHO ObLIO Obl 3aBajJUTL BCIO KOMb JOBEPXY.
IToToM 3KCKaBaTOpH! MPOBOPHO MOFPY3AT €€ B CaMOCBajbl 110 BOCEMb-
JAECATH KyOOMETPOB 3a OfIMH MPUEM; TOPOAY OTIIPABAT HA OTBaJ, PyAy —
Ha KaMHeJpOOHM/IbHLIE YCTPOMCTBA, — M BCE IOTOBO /IS CJAEAYIOLIETO
B3pbiBa. IIpy TakoM Temie 10OBIYM M 3aMETHTH-TO MMHEpaJ HENpoCTo,
HE TO UYTOOBI OTAEJMTb OT COTEH TOHH TOPHOW Maccel. Ja u 3ameuaTh
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HeKOMY: Jiiofieil B 3a60AX MOYTH HET, HEMHOTOUYMCJIEHHBII MIEPCOHA 3a-
HAT YNpaBJeHUEM TOPHOM TEXHHMKOM.

C6op MuHEPaNOB — paboTa WTyyHast, KpONoTAnBasi. OHa pelInTe b-
HO He BIIUCHIBAETCS HY B PUTM, HY B 3KOHOMHUKY COBPEMEHHOH rOpHOJO-
GbIBAIOLIEH MPOMBILIEHHOCTH M BCe Go.ble 060CcO6NSeTCA B OTAEb-
HbIi, CrIeUMabHbIA BUA AeATeNbHOCTH. Ho noTpe6HOCTb B HEM, noacTe-
rMBaeMasl TeMIaMHu BCKPHITUs HEAP, GLICTPO PACTET, M AEJO HE TOJBKO
B UCTOPMYECKOI MaMATH: B MMHEpAJaX OCTPO Hy)XJaeTcs Hayka. MuHe-
paJior, BOODYXXEHHbI BCce TEMH XK€ MOJOTKOM M 3yOWJIOM, 4TO M CTO
J1eT Hasaj, CerofHs AOJKEH MOTOpaIIMBaTbCs: CPOK €My OTIYLIEH KO-
POTKHH, ¥ BCE, YTO OH HE YCMes BOBPEMs nNoao0paTh, HEMUHYEMO GyeT
VHHUYTOXEHO.

M3 MenKMX U YaCTHBIX YyHYLIeHUH CI0XKATCA NOTEPH, MOXKHO CKa3aTh,
snoxaJjibuble. U BOT yXe Ha HallMX ra3ax YXOAAT B MPOLLIOE HEMOBTO-
pumbie xasuenoHsl IToAMOCKOBbs, KYNPUTBI, aTaKaMUThI, 3auThl [ xe3-
Ka3raHa M MHOroe, MHOroe Jpyroe.

MHOrO ¥ npaBuJIbHO FOBOPSAT TEMEPh 00 IKOJOTHYECKUX Npobiaemax
Hay4YHO-TEXHUYECKOH DPEBOJIIOLMHU, HO PEAKO YNOMHUHAIOT B DTOH CBA3MU
0 MUHEpa/JbHbIX MaMATHUKAX MPUPOADbL. A Be[b «BEUHBI» MHHEpa 6e3-
3aiuuTHee (payHbl U (PAOpLI: OH BCerAa OJIWH, OH MCUe3aeT pa3 U HaBCer-
1a, ero HeJb3s Pa3MHOXHTb, KaK NONYJALMIO PEIKOro >XHUBOTHOIO.
U no-npexHeMy /11 OXpaHbl MMHEPAJIbHOW NPHMPOABI HE CYIIEeCTBYeT
uHOro crnocoba, Kak COXpaHsITb LEHHble €€ 06pa3libl B HAIUUX MYy3esix
u Kosekuusix. Pemaiomasi posib OOLIECTBEHHOCTH OUKTYETCS CaMoM
CYTbIO 3TOW 3ajau.

Bepe)xHoe OTHOLIEHHE K MMHEpPalbHOMY (DOHAY MOCTENEHHO BXOAUT
B Hawe co3Haune. Kosekumonep cran Gosbuie BHMMaHMA obpaiaTh Ha
BHEIIHOCTb MHMHEPAJIOB, MHTEPECOBATbCSH WX MPHUPOAHBIMM (opmMamy,
cTpoeHueM, obpa3zoBaHMeM. KoJsuekuuu cTasm 6oJiee «3CTETHUHBIMH»
B MMHEPAJIOTMUECKOM cMbicje. OJHAKO YKOPEHUBIIMACA MNOTpeOHTEND-
CKHMH B3IJIfAL Ha MMHEpaJbl BCE €lle NpeTeHAyeT Ha MOHOonouw. Jlio-
Gurenb 6e3 Tpyaa MpOUTET, KAK M YTO MOXHO CHENaTh M3 KaMHS, HO
rle eMy MpouyecTb O TOM, Kak KameHb cbepeub? [IOULIO A0 TOro, uToO
KOJUIEKUMOHHBbIE MMHEPAJIbl O(PHUUMATBHO OOBABAEHbl «KAMHECAMO-
LBETHBIM CbipbeM». He maMsATHMKN OPUPOABL, 8 KUJIOTPAMMBbI M KyGomerT-
pbl Chipbsi!

HenonuManue neneit M CymHOCTH MHMHEPAJIOTMYECKOr0 KOJUIEKLIMO-
HUPOBAHUsI, MOTPEOUTENBCKOE OTHOLIEHHE K KAMHIO 32 MHOTHE TFoJbl He
MOIJIO He O6EPHYTbCS 3aMETHOM YTPaToi ObUION KYJAbTYpHl KOJJIEKIHO-
Hepckoro aena. Ho Beapb u ¢ cebst 1106MTEN M MOTJIM Obl CIPOCUTD 60JIbLLE,
Pa3Bse HOpMaJIBHO, YTO B MHHEPAJIOTHUYECKOH Aep)KaBe, KaK MOUYTUTENBHO
MMEHYIOT Haluy CTpaHy, KOJUIEKLMOHEPHbl U3 rofa B I'ofl [IOKa3biBAIOT HA
BbicTaBKax oaHu 1 Te xe 40—50 MHHepasoB — M3 BCero Halero orpom-
Horo GoratcTsa!

CoBpeMeHHble MacITabbl JOGbIUM MOJE3HBIX WCKOMAEMbIX LIMPOKO
pPacKpbIM HaM Hejapa 3eMJIM — U BMECTE C TEM CO3JaJiM YCJIOBUA MJIA
ObIcTPON ruGen MuHepanbHoro ¢oHna. IlocTaBMM HALIMMM Py KHBIMH
YCHUIMSAAIMM 3aCJIOH 3TOH yrpose! Uem GoJiblue MPUIOKMM MBI K COXpa-
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HEHWIO HALUMX MMHEDPAJIOB YMEJBIX U OEpeXHbIX PYK, T€M JIyYllle BBHINOJ-
HMM Halll JOJIT Nepef HacTosiued M Gyayuieil Haykoil ¥ KyJbTypou, co-
XpaHUB MOKa €Lle AOCTYNHble HaM [paroleHHble W Ba)XHble TeJia MpH-
pOAbl, OCTaBUB MOTOMKaM J)XHMBble M SIDKME CBUAETENbCTBA, @ HE TEHMU
BOCITOMHHaHHUH.

To, yro nmopaxaeT Hac B HeApax 3eMJIM CErofHs, 3aBTPa MOXXET
yUTH 6€3BO3BPATHO, CTaB THICAYAMM M [OJIE€3HbIX, H HEHY)XHBIX BEIUEH,
LLUTakOM M AbIMOM AOMEHHOW mneuM, Tpyxoi craporo otBasa. Kaxuabii
cnaceHHblt oT rubend MuHepan — a06poe aeJo.






Yro uMeHHO cobupaTb?

IMpocToii 3TOT, Ka3anoch 6bl, BONPOC — CylIas TOJOBOJIOMKA AJIS
HauyMHamero. beckoHeuHo# uepegod MeJsbKalOT Mepes, HIM KaMHH —
OJMH Kpalie Jpyroro, ¥ Bce BpeMs IIPUXOAMTCH MYUYHTELHO JIOMATh ro-
JIOBY: uTO BbIOpaTh? BbiBaeT, MHOI rope-KOJUIEKLIMOHED TaK U HE HAYUHMT-
Csl CaMOCTOSITENIbHO pelaTh, CTOUT Jin 00pa3el] TPYJOB U XEPTB, U BCIO
JXU3Hb OCTAETCS B GECIIOMOILHOM 3aBUCHMOCTH OT YbMX-HMOYAb aBTO-
DMTETHBIX COBETOB.

M CTHHHBIA KOJIJIEKIIHOHED XOPOIIO 3HAET, YTO €My HYJKHO, Npexzie
BCEro MOTOMY, UTO XOpOLWIO 3HAaeT CaM HpeaMeT cOBMpaTenbcTBa — MH-
Hepaabl. KOMNETEHTHOCTb, yMeHHE «B3ATb» 06Opa3zel] U3 OOHaXXeHHS,
COXpaHMB Bce Jydluee W Ba)KHOe, YTO faJjia eMy Npupoaa, W3BECTHas
JOJisl yAaYu — BOT T€ TPU «KUTa», Ha KOTOPBIX 3MXJETCSA 3aHUEe KOJLUIEK-
nuoHepckoro ycnexa. Camoo6pa3oBaHue — IJIaBHasi M MOCTOAHHASA 3a-
6ota cobuparensi: «ToNKOBO coBMpaeT MUHEpPaJbl TOJLKO TOT, KTO XO-
poLIO 3HAeT MHHEPAJOrHI0 M BAYMYMBO OTHOCUTCA K IpUpoae»
(A. E. ®epcman). Xopowni y4eOHUK U CIIPaBOYHMK O MHHEDPAJIOTHU
- BCeraa JOJIXEH ObITb moJ pyKOM.

) HAYKA O MHHEPAJIAX
IToCTOAAHHO MpUMEHsA KaMEHHble MaTepHaJibl, JIOAU C
MHUHEPATH W JpPEBHAX BPEMEH LEHHJIM Y HaKaIUIMBAJIH CBEACHUS O
MHHEpaNIoMmst nux. Ho g0 mopbl 10 BpeMeHM NpMMMUTHBHbIE TIpef-

CTaBJAEHUA HE [JABAJIM /aKe BO3MOXXHOCTH BbIAE/UTH
MMHepaa Kak ocoboe moHsTe. Jla M HagoGHOCTM B 3TOM He 6bLIO:
YeJIOBEUECTBO MOKa elle 0OXOAMIOCH YUCTO MMPAKTHUECKUMH MpPUEMaMH
pa3BeAkH, AOOLIUM U MCMOJb30BAHMA HEMHOIMX M3BECTHBIX €My I0Je3-
HBIX McKonmaeMbiX. [JOTpeGHOCTD B CrieiMa/IbHOM HayKe BO3HMKJIA JIMLIb
B CBA3M C POCTOM AOOBIYM MCKOMAEMOro ChIpbsl B 3MOXY (POPMUPOBAHH
KAl TaJMCTHYECKOTO crocoba Mmpon3BoACTHa.

TepMuH «MHHepasiorusi», BBeeHHbl B 1636 r. uTaabaHCKUM yue-
HbiM B. L{eaneMm, npoUCXOAMT OT JIATHHCKOrO «MHHEpa» — pyJa, KaMeHb.
Kax BuguM, ¢ caMoro Hauajla MUHe paJIorMsl MbICJIMJIAaCh KaK HayKa, TECHO
CBAi3aHHAA C NMPaKTHUKOM.

Ha nepBbix nopax NMPUMHTHBHBIN YPOBEHb €CTECTBO3HAHHUS elle He
MO3BOJISIN 3aIJISIHYTh «BHYTPb» MHUHEpaoB. MuHepasorus orpaHHuMBa-
JIaCh M3y4YEHHEM U OMMCAHMEM UX BHEUIHMX NPH3HAKOB, JOCTYIIHBIX H3Y-
YEeHHUIO (PUINYECKUX CBOWCTB, YCJOBUMH HaXOXJEHHA B IPUPOJE, CIIOBOM,
HAKOILJIEHHEM OCHOBHbIX (PaKTOB — 3ajaueil HaCyLIHOM JJIs HayaJbHOTO
3rana Haykd. B X VIII cToneTHn B MUHEPAJIOrMIO BTOPraloTcs naeu Gyp-
HO pa3BMBAIOLIENCS XUMMHU, OBICTPO pacTeT WHTEpeC K MHHepajaM Kak
MPUPOAHBIM XMMHUYECKMM BelllecTBaM. OTKpbITHE M ONTMCAHHE MUHEPAJIOB
CTAJI0 CONPOBOXJATbCA MX XMMHYECKMMH HMcciaeAoBaHUsAMU. Muuepa-
JIOrMsi TEM CaMbiM AONOJIHWIIA HaKOIJIeHHe (baKTOB MX MHTepIpeTaLuen.
Moaxoa X MUHEpasaM Kak K XMMHMYECKHM BeIleCTBAM B TO XXE BpeMs
GoIblIE COOTBETCTBOBAJA HOBBIM MMOTPEGHOCTSM NPAKTHKH, 3aHHTEPECO-
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BaHHON B MeTajJax, COASX M APYruX MpPOAYKTax IepepaboTKH MMHE-
panbHOro ChipbsA. OCHOBOMOJIOKHUKOM XHMHUYECKOrO HalpaBJeHUs CTa-
Ja mepepoBas B TO BpeMs LIBEJACKash MMHEPaJiOTMyecKas IIKOJa:
U. T'. Bannepuyc (1709—1785), A. ®. Kpoucrear (1722—1768),
T. O. Beprman (1735—1784) u pgp. IloyeTHOe MecTO MPUHAJJIEXUT
TpyZaMm BbIJAIOIIMXCSi OTeYECTBEHHbIX yueHbix — M. B. JlomoHocosa
(1711—1765), B. M. Cesepruna (1765—1826), 3. I'. Jlakcmaua
(1737—1796), T. E. JloBuua (1757—1804), I'. U. Fecca (1802—
1850) u ppyrux. -

B TO e BpeMsi OTHIOAb He ObUI yTpPaueH MHTEPEC U K (PU3HYECKHUM
cBoiictBaM MuHepaJsioB. [Ipociasaenselit natypasmuct K. JInHHe#
(1707—1778), OpPUCTaJIbHO HHTEPECOBABIIMICA MHHEpPAJIOTHEH, TaK
oxapaKkTepu30BaJ cUTyalmio: «MHHepanoru BBIHY)XAEHbI BCTYNIMTb Ha
nyTh XUMHM, YTOOBI OOGC/AYXHMTb METANIYPruio, a OTCIOJA OHM CTapa-
JIUCh TIOAHATBCA Ha NyTh ¢(usuku». Ocoboe BHUMaHME [PHUBJEKAIH
KpMCTaJUlbl MUHEPAJoB. Y Xe TOrAa, NpeABOCXUILasi COBpEMEHHbIE Mpe-
CTaBJIEHUs, yueHble AOraJpiBajuch O TOM, YTO (pOopMa KPHUCTAJIOB CBS-
3aHa ¢ ux cocrasoM: 1 M. B. JloMoHocos, u K. JIunHeil neiTaauch Nnog-
KPENUTb (PAKTaMHM ¥ TEOPETHYECKH 0OOCHOBATDb ATY HIECIO.

Bo Bropoit nonosuHe XIX B. pycckue munepanoru H. Y. Kokiuapos
(1818—1892) u I1. B. Epemeen (1830—1899), a BnocieacTBun HeMell-
kuit kpucramanorpad B. Foabaumuar (1853—1933) oGoratusu Hayky
OOIIMPHBIMU OMMMCAaHUAMM KPUCTAJUIOB MMUHEDAJIOB. Besnch mMpokue uc-
C/IefOBaHNS MEXaHUUYECKUX M ONTUYECKHX CBOWCTB KPHUCTAJLIOB.

Tpynamu E. C. ®epopoa (1853—1919) u I1. I'pora (1843—1927)
ObUIM 3aJI0)KEHBI TEOPETHYECKHE OCHOBBI KPUCTA/NIOXUMHHM — YUEHHS O
3aKOHOMEPHOCTAX CTPOEHUS KPUCTAUIMYECKHX TEJl U ero CBA3M C XUMH-
yeckoif mpupogoi kpucrasios. B 1912 r. M. Jlays co cBoMMM cOTpyZ-
HUKaMH oBHapyXua audpakuyio PEeHTreHOBCKMX Jiyyedl B KpUCTa/LIax;
3TO OTKpbITHE CTaJI0 MOBOPOTHbIM NMYHKTOM B MCTOPUM MHUHEPAJIOTrHH,
NOJIOXXHMB HAyajo 3KCIMEePUMEHTAJIbHBIM MCC/IEJOBAHUAM KPHUCTAJIHUE-
CKMX CTPYKTYp ¥ COBEPIIE€HHO HOBbIM Hay4YHbIM KOHLEMIMSIM.

K 20-M rr. Hawero CTO/JIETUS MUHepasorusi ObLIa YK€ AOCTATOUHO
NMOArOTOR/IEHA K [€PEXOAY Ha COBPEMEHHOE, KPUCTANIOXUMUHECKOE HA-
npasnenue. [lepexon CTUMYJNPOBAJICA M U3BECTHBIM CABUIOM B MOTpe6-
HOCTAX TEXHUKH: e€ BCe 6oJblIe CTaly¥ UHTEPECOBATH HEMOCPENCTBEHHO
CcamMM MMHepaabl — CJIOfbl, ac6ecThl, anMas, UCAAHACKHUIA IUNAT U MHO-
rue apyrve. HoBbie 3anpochl NOTpe6oBamH yray6ie HHOrO U3YYEeHUs KpH-
CTaJI/IOB MUHEPAJIOB, UX BHYTPEHHEr0 CTPOEHHS, MPOLECCOB MPHUPOAHON
KpUcCTa/IM3alMu. B MMHEpasoruio KpUCTa/UIOXMMHUYECKOTO Hampasiie-
HUSl BHECJIM KpPyMNHbie BKJaabl aHranyade Y. X. Bparr n V. JI. Bpoarr,
coBeTckuil akagemuk H. B. BesoB M apyrue yueHble.

ITo Mepe pa3BUTHA MHHEDPAJOTMYECKMX 3HAHMH COJep)XaHUEe TMOHs-
THUSL MUHEPA TIOCTENEHHO CY)XKAJIOCh: BHAYasie U3 HEro ObUIM MCKJIIOYE-
Hbl OKaMeHeJlble OCTATKM )XKHUBOTHBIX M PAacTeHHi, 3aTeM ropHbie Mopo-
Abl, MPUPOJHbIE XUAKOCTH U rasbl M, HAKOHEL, HEKPUCTAJIMYECKHE,
Tak Ha3piBaeMble aMop¢Hbie Tena (crekna U nosumepsi). HeiHe K mH-
HepasiaM OTHOCAT KPUCTAANUYECKUE TIPOJYKTHI FEOJIOTUYECKUX MpOoLeC-
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Puc. 1. Mopenb KpHUCTa/UIMYECKOH CTPYK-
Typhl. W306parkeHHblil KPUCTaLT MOCTPOCH
M3 aTOMOB TOJIBKO ABYX COPTOB; CTPYKTY-
pst  GONBIUMHCTBA MMHEpaJOB Tropa3ao
CNIOKHEee

Puc. 2. Ilpumepsl KOOpAMHALMOHHBIX MO-
JM3apos: TpeyronbHUK (@), Tetpaspp (6),
oktasnp (6). Paamep atoma (4epHblil wa-
PHUK), KOTOPbIfi MOXXET NOMECTHTBCS B Ty-
CTOTE NOJM3Jpa, YBEJUUMBAETCA OT Tpey-
rONbHUKA K OKTadapy

COB, CYLIECTBYIOLIME B BUAE KOHKPETHBIX XMMHMUYECKHUX BEIIECTB U (PU3H-
yeckMx Ted. Kaxawiii MuHepas obGnagaer cBOeil KOHCTUTYYuUel — WH-
JMBH/yaJbHBIMH M TECHO CBSI3aHHbIMH MEXAY coB0i xumuueckum co-
CTAB0M ¥ Kpuctarauueckoi crpykrypoti. CTpykTypa — 3TO crnoco6 yrmo-
PALOYEHHOTO pa3MEIIEHHs] B MPOCTPAHCTBE KPHCTa/Ula COCTABJSIOMMX
€ro 4YaCcTHI BeleCcTBa — aTOMOB, Yallle HOHOB — MOJIOXKHTE/IbHbIX (KaTH-
OHOB) Y OTpULIATEJIbHbIX (aHHOHOB), M3pelKa HeNbIX MoJieKys. YacTuipl
pacnosiaraloTcs «peryjisipHO» — MapaUle/ibHbIMH PAAaMHU U CIOfIMH,
MOBTOPSAACh Yepe3 paBHble pacCTOSHUA nopsaaka 102 cm. ’

JTa peryafspHOCTD, YIOPAZOYEHHOCTb CTPOEHU I KPUCTAJUIOB MOACKA-
3bIBaeT pa3/MuHble aHajorMv. Hampumep, npocTpaHCTBO KpHUcTasLia
HHOTAA MPEACTaBAAIOT B BUAE «(KPUCTAJUIMUECKON peleTKH» — IPaBHUJib-
HOM CHCTEMBbl NEPUOJNUECKM MOBTOPSIOMIMXCS MPAMbBIX JIMHHMKA, HA Ile-
peceyeHHsiX KOTOpbIX KaK Obl HaHM3aHbl 4yacTUUbl. MHOrma Kpucraswn
N300paXaloT B BUAE KOPOOKM, 3aNONHEHHOM YaCTHULIAMM, HO HE «B Ha-
BaJI», a TIPaBWIbHBIMM PAJAMHM M CJNOSMH, — BpOJEe TOH, YTO MOKa3aHa
Ha puc. 1. Ho BO BCAKOM KpHMCTa/sIe YacTHIbl €Ile U CLieMEeHTUPOBaHbI
MeXay cOBOi cUIaMM XUMHYECKOM CBS3M B XECTKYIO, MPOYHYIO KOHCT-
pykuuio. IToatoMy 6bUIO0 6Bl MPaBHJIBHO KPHUCTAIMUECKOE TEJO YHOAO-
OuUTb, CKaXX€M, KMPNMYHOW KJaAKe, rO€ pOJib KUPIHUEH BBITOJHAIOT
«CTPOMTEJIbHbIE eMHMIBI» KpHCTasUIa.

Kpucrani, cTpyKTypa KOTOpOro uzobpaxeHa Ha puc. l, mocTpoen
U3 aTOMOB BCETO JABYX COPTOB. BOJIBLIMHCTBO MMHEPAJIOB «YCTPOEHO»
ropasjio CJIOXXHee: OHM COCTOSIT U3 aTOMOB MHOTMX COpPTOB, 3HAUNUTEJIb-
HO OT/JMYAKIIMXCA KakK pa3mepaMu, Tak U ¢opMmoi. Kak mocrpouts
3JaHNE U3 CTOJb pasHbIX M NPUUYAIMBBIX KHpnuuei? [Toxo6HbIi MaTe-
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Puc. 3. CTpYKTYpHbIE MOTHBbI CUJIN- a 6 2
kaToB., OCTpOBHbIE MOTHBBI H3 OaM-

HOYHBIX (@) M CBOEHHBIX (6) Ter- é

pasapoe [SiO4] " ; koabuo u3 we-

CTM TeTpasapoB (8); LEMnouka Te-

Tpa3apoB (2); TETPas3apbl, COEAM- 8

HEHHble B TJIOCKMH ceTdaTbiil cJIo¥

(0) ¥ B MPOCTPaHCTBEHHbIA Kapkac

(e)

puan o3afauma Obi 0Goro crpourtensi. [Ipupoaa BHIXOAUT U3 3aTPY/-
HEHMs, KaK BCerja, MPOCTO M M3SIMHO: 3JaHUE KPHUCTALNa OHA CTPOHUT
U3 OJMHAKOBbIX, HO COCTAaBHBIX KMpIUYei. YCIOBHO U306pa3uB aTOMBI,
MOHBI ILIAPMKAMM, MBI YBUIMM TAaKONH «KMPNHMY» KAaK KOMOMHALMIO He-
CKOJIBKMX TMpHJIETralolMX APYr K APYry KPYNHBIX IIApOB — aHHOHOB,
M B POMEXYTKE MeXAY HUMH — MEHbLIMH Wapuk — KaTuoH. Tenepb
COEJMHMM LIEHTPHI 1APOB BOOOPaKaeMbIMU OTPE3KAMH NPSMBIX: MOJy-
YUM TreOMEeTpPUYECKYIO (PUTypy — KOODOMHALMOHHBIN MOJM3AP — MHO-
rorpaHHuK (pMc. 2). UMeHHO B BH/I€ TaKUX PEryJIAPHO HOBTOPAIOWINXCS
CTPOUTEJIbHBIX €OUHULl U MPEJCTABJSIIOT Yallle BCero KPUCTaLTMUYECKYIO
cTpyKTYpy. [IpouHOCTH «KMpIHMYa» 0OECreunBaeTCsi XMMHUUECKOH CBA3BIO
MEXXJy MPOTHUBOMOJIOXKHO 3aps)K€HHbIMM HMOHAMM, a [POYHOCTb BCei
NOCTPOHKHM — CBA3AMU MEXAY MOJMIPaMHU 3a CYeT OOILMX BEpLIMH-
HOHOB.

OCHOBHasi TKaHb CTPYKTYpbl, 00pa3oBaHHasi Haubosiee MPOYHBIMU
CBSA3SIMU, ONpeAessieT CTPYKTYpHbuld moTus. Hampumep, B cuimKkarax
OYeHb NMPOYHble KOOPAMHalLMOHHBbIe TeTpadapkl [Si0;] *~ moryr pacno-
naraThCsl MGO N30IMPOBAHHO APYr OT APYra — «OCTpPOBamu», aM60 ye-
pe3 oblMe MOHBI KMCJIOPOJA CBA3BIBATLCSA B MEPUOJUUECKH MMOBTOPSIO-
LMECS KOJIbLIA, Mapasule/ibHble LIEMOYKH, CJIOM M JaXe MPOCTPAHCTBEH-
Hbie Kapkachl (puc. 3). OcrajbHOE NMPOCTPAHCTBO 3aHATO KaTHOHAMH
MeTa/UIOB M ApYyruMM dactuuamu. MoH Kkuciopoaa cyumecTBeHHO Kpym-
Hee HOHOB OOJIBIIMHCTBA IPYTMX 3JeMeHTOB. Ecau Obl Mbl cTamu
paccMaTpWBaTh KPUCTaI CHJIMKATHONO MHHEpaJja KaK <«lIapUKOBYIO»
MOJieJib, TO YBUAEAHM Obl, YTO OH «3aMOJHEH» MOUTH OJHUM KHCJIOPOAOM.
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3eMHasn KOpa, COCTOALIAA IVIaBHBIM 00Pa30M U3 CHJIMKATOB M KBapla, —
3TO 'MFaHTCKOEe CKOMulIe HOHOB Kucopoaa! Hapsaay ¢ nepeducie HHBIMH,
CYIUECTBYIOT TakXXe OJXHOPOAHbIE, TaK Ha3blBaeMble KOOPAMHAIMOHHBLIE
MOTHBBI, T/l MeXaTOMHBIE CBS3M Be3Je OAMHAKOBbl. Takue MOTHBBI
CBOWCTBEHHbB MHHepaJlaM NPOCTOr0 COCTaBa.

ITockonbKy XHMHMUYECKHME DJIEMEHTH OTJIMYAIOTCA APYT OT Apyra He
TONBKO CBOMCTBAMHM, HO H pa3MepaMH HOHOB, IJIA pa3HbiXx Habopos
HOHOB TPeBYIOTCSl pa3Hble CnocoObl yaKOBKH B Kpucrauie. UMeHHO B
3TOM CYLIHOCTb CBSI3M MEXJAY COCTaBOM M CTPYKTYPOH: MHHepaJsibl pa3-
HOTO XMMHMYECKOT0 COCTaBa M MmocTpoeHnl padnuuyHo. Ho ¢ apyroit cro-
POHBI, B TOM Xe POMEXYTKE MeXJy COCeJHHMH aTOMaMH MOJXKHO pa3-
MECTHTb W MEHBIIMI aTOM, a €CJIH HEMHOXKO X MOTECHHTb, TO U YyTh
6onpmmit. OTCI0Ola — BO3MOXHOCTb ITEPEMEHHOr0 XMMHYECKOTO COCTa-
Ba MMHEPAJIOB NIPH OJTHOI U TOi Xe cTPyKType. IlopoGHble 3aMeHbl —
06LYHOE SIR/ICHHE B IAPCTBE MMHEDAJIOB; OHO HA3bIBAETCH U3OPOPMU3-
MOM. B OmHMX CiAyyasix CTPYKTypa RONMYCKaeT HEOTpaHWUYEHHBbIH H30-
¢dopMH3M — BIUIOTH A0 NOJHOTO 3aMeLLleHUSI ORHOTO JJIEMEHTA APYTUM.
Taxk, B pAfy nMupon — ajbMaHAHH (MHHepaJibl IPYNNbl TPaHaTOB) B JIIO-
60it MpONOpLUMK MOTYT 3aMellaTh APYT ApYra MarHuit M JABYXBaJI€HTHOE
XeJsie30: B MpPUPOJAE BCTPEYalOTCA IPaHAThl C JIOOBIM COOTHOIIEHHEM
ITHX 3JIeMEHTOB. B TO XXe BpeMs, Hanpumep, B mmnuHean MgAl.O4 u Mar-
Hetute Fe?*Fe3+O, maruuit u Xese30 MOTyT 3aMewiaTh ApYr Apyra He
6onee yeM Ha 209,, MHAUE CTPYKTYpa MOJIyYaETCsl HEMPOYHOI, HEYCTOM-
YHUBOW.

OnpiTel O BHIPAIIMBAHMIO KPHCTAJJIOB KBacLOB, OIMCaHHbIE
A. E. ®epcmaHOoM B ero «3aHMMaTe/IbHOW MHUHEPAJIOTHH», CAYXaT Ha-
TISAHON WJUIIOCTpanue sBjeHusA H3odopmu3ma. BecuseTHnle aniomu-
HHeBble U (PUOJETOBbIE XPOMOBLIE KBAaclbl MMEIOT OAMHAKOBYIO CTPYK-
TYpY, AOMYCKAIOLIyI0 HEOrpaHWYEeHHBbI# H30(POPDMH3M XPOM — aJIOMH-
HMIA: U3 CMELIAHHBIX PACTBOPOB X MOJXKHO BBIPaCTHTb KPUCTAJUIBL JIIOOBIX
MPOMEXYTOYHBIX LIBETOBBIX OTTEHKOB.

C TeyeHHEM BpEMEHH OTKPHIBAJOCh BCe GoJblie MuHE-
Knaccuduxauus  pasioB, H BO3HHMKJIAa HafOOHOCTb B MX KJIaCCH(DHKALIUM,
MHHEpaJioB nogo6HO TOMy, Kak 3TO 6bUI0 ¢ OObeKTaMM JApyrux

€CTECTBEHHBIX HayK — GOTAHMKH, 300JI0TMH, XMMHH.
IMpunumnel knaccudykalMy MHOTO pa3 W3MEHAJIMCb, OTpaXxas AOCTHT-
HYTHIl ypoBeHb 3HaHWii. Camble JpeBHHE CUCTEMATHKH OBUIM OCHOBa-
Hbl Ha MPUNHNCHIBaeMbIX KaMHSIM MarM4yecKux cpoicteax. IlepBbie kiac-
cupUKALUN MHHEPAJbHBIX BELIECTB MO MX peaJbHbIM, MOJE3HbIM Ka-
yecTBaM npuHagiexat Teoppacty (372—287 rr. go H. 3.) — rpeyecko-
My ¢unocody U HaTypajJucTy M cpeaHea3naTckuM ydyeHbiM X —XI BB.
N6H-Cune (ABuieHHe) u Bupyun. B 1758 r. A. @. Kposcrear Been
XMMHUYECKHI MPUHUKN Kaaccudukauuu, HO muib B 1824 1., ¢ ycraHoBne-
HHMeM NPHHIMIOB CHCTEMAaTHKH XMMHUYECKHMX BELECTB, OHA ObUIa BepBbie
paspaboTaHa [Jis MHMHEpAJIOB WBEACKMM XUMHKOM . Bepuenmycom.
CoBpeMeHHas KJacCU(pUKAUMA MUHEPAIIOB BEIET HA4Yyalo OT AETaIbHOM
XMMHYECKOM CHCTEMATHUKH, co3aaHHON B 1837 r. BbigaoMMCca aMepu-
KaHCKMM MHHepaysioroMm [Ix. [I2Ha U pa3BUTOH B AajbHeHIleM TpyJdamu
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MHOFHMX YYEHBIX; C CEPEAMHBI HBIHEIITHErO CTOJIETUSA B Hee BBEACHBI TaK)XKe
KPHUCTAJUIOXMMHYECKHE, CTPYKTYDHBIE€ NMPH3HAKH.

K HacTrosimieMy BpeMEHM LApCTBO MHHEpPAJIIOB HACUUTHIBAET MPHU-
mepHo 3000 pa3jMUHBIX MO KOHCTHTYUHMHM MpPEACTaBUTEJICH, Ha3biBae-
MBIX MuneparvHbimu eudamu. ExerogHo oHo mnononusiercs 20—50
«HOBMYKaMH». MUHepasibl OXMHAKOBOH KOHCTUTYLIMH, T. €. IPHHAJJIE)KA-
M€ K OAHOMY MHHEpPaJbHOMY BHJAY, HO OTJHYAIOLIMECH OTHAEJIbHbIMH
CBOMCTBaMH, CUMTAIOTCA pa3Hosudnoctamu. Tak, xineiiopaH U Mapma-
THT — OTJMYAIOYIMECS EeTaNsIMH COCTaBa Pa3HOBUAHOCTH MHHEpPAJIbHO-
ro Buga caiepur; aMeTUCT, LUTPHH, MOPHOH — Pa3HOBHAHOCTH KBaplia,
oTAuyalomMecs okpackoi. EnyiHas HOMeHKJIaTypa MHHEpPAJIOB YCTaHaB-
nuBaeTcss MeXxayHapoaHO# MHUHepasoruueckom accounanuen (MMA) —
aBTOPUTETHBIM Hay4yHbBIM OpraHOM, YYpeXHEHHbIM yuUeHbIMH pa3HBIX
ctpaH B 1958 r.; MMA yTBepXpgaer OTKpHITHsI HOBBIX MHHEpaJOB U HX
Ha3BaHHS.

B coBpeMeHHBIX CHMCTEMaTHKaxX MHHepaJbHble BMABI [PYMIHPYIOTCS
B KJACCbl MO PYKOBOASILEMY MPU3HAKy — THUITy TJIABHOrO aHMOHa. B
KJIacCaxX MO CTPYKTYPHbIM MOTHBaM M APYTMM IIPH3HAaKaM BbIENAIOTCH
nookaaccel, a BHYTPH MOAKJIACCOB MHHEPAJIbHBIE BHABI OJHOTHITHOW
CTPYKTYPHl 0ObeauHeHb B zpynnbi. CyllecTBYIOT M 6osiee AeTasbHbiE
knaccudukanuu. Bo Bcex HMX cOBMIOAAIOTCA ¥ XMMHUYECKMIA, M CTPYK-
TYPHBIH NMPUHLMIIBIL.

B camoM o6LueM BuAE CHMCTEMATHKa MHHEPAJIBHOTO LApCTBA BbIIJIA-
OMT ceayiomwmuM obpa3om.

Ilpoctule sewjecrea («caMOpOAHBIE 3JIEMEHTBI») OXBAaTbIBAIOT CaMO-
pOAHbIE METAUIH — 30JI0TO, MeAb M Ap. U HEMETaUIbl — aJjiMa3,
cepa M Ap., a TakXe NMPUPOAHbIE CILIABHI.

Cysabgudvt u ux amanoeu — COECIHHEHHSI METAJUIOB C CEpoH, cese-
HOM, MBILIBAKOM, CypbMO#, TeJurypoM: muput FeS,, ranenur PbS, apce-
Honuputr FeAsS u ap.

T'anozenudvi — coeayiHEeHUsA METAJUIOB C rajoreHamMu (PpTopom, XxJIo-
pom, 6pomom, ioxoM): rasmt NaCl, ¢paroopur CaF; u ap.

Oxcudbl — COeANHEHUA DJIEMEHTOB C KMCIOPOAOM, a TaKXKe C THAPO-
kcuoM: reMatuT FeoQ;, mupomosutr MnO;, 6pycutr Mg(OH) . v ap.

Kapbonarot — cosm yronbHo# Kucnaortsl: KaabuutT CaCOs;, mosoMuT
CaMg[CO3] ., manaxutr Cuy[CO3] (OH), u ap. (31ech, Kak U B APYrux
dopmynax MHHepasoB, KBaApPaTHBIMH CKOOKaMH BbiieJICHH TIaBHbie
KOMILJIEKCHbIE aHMOHBI) .

Boparvt — conm GopHoii kncaotsl: ruapo6opauut MgCa[B304] 2X
X (OH)33H,0, Boucennr (Fe, Mg)Fe3t[B0O;] 0, (3anaToii OTREAAIOT
CHMBOJIB 3JIEMEHTOB, M30MOP(PHO 3aMeIaIMX APYr Apyra) 1 Ap.

Xpomarsl, Moaubdarvl, 601bhpamaTel — XUMUYECKU U CTPYKTYPHO
POACTBEHHbBIE COJIM XPOMOBOM, MOHOAEHOBOM, BONIbGPaMOBOH KHUCJIOT:
kpokout Pb[CrO,], Bynbdenutr Pb[Mo0O,], meeant Ca[WO,] u ap.

Cyabgparer — cosm cepHo#t kucaoTsl: runc Ca[SO,] - 2H,0, Gapur |
BaSO,, uenectun SrSO4 u ap.

Docgharvl, apcenarvi, sanadarvl — coan (PocdOpHOH KHCIOTH U
POACTBEHHBIE €M COJIM MbILUIbIKOBOH M BaHAAMEBOHW KHCJIOT: amaTHT
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Cas [PO4] 3F, BUBHAHHUT Fe3[PO4] P 8H20, ajaMHUH an [ASO4] (OH),
BaHaauHUT Pbs[VO,]sCl u np.

Cunuxarbl — upe3BblYaHO Ba)XHbIH U caMblii MHOIOYMCJIE HHBIN
KJIaCC MMHEDPAJIOB — COJIell KpeMHHeBbIX KucaoT. Ha nmpumepe cuimka-
TOB MOKaXX€M JajbHelillee JeJieHHe Kiacca. Bblaensiorcsi mogknacchl
CHJIMKATOB: OCTPOBHOM, KOJIbLIEBOM, LIEMOUYEYHOMN, CJIOMCTON, KapKacHOMN
cTpyxTyp (cM. puc. 3). Kaxablif 13 moaxaaccoB pa3fesieH Ha rpymmbl.
Hampumep, B OCTPOBHBIX CWIMKATaX BbIAEJEHbl TPYNNbl: rpaHaToOB
(mupon  Mg;Al,[SiO4]3, rpoccynsp CazAly[SiO4]s, yBaposur
Ca;3Cr2[SiO4]; u ap.), ¢deHakuTa, OJMBHHA M JIp.; B KapKacHbIX —
rpYIMIbl LEOJIUTOB, MOJEBLIX IUNATOB U T. A.

HakoHel, HeKOTOPOE KOJMYECTBO MUHEPAJIOB, HE MMEIOLIMX 6O0IbIIO-
ro KOJUIEKIJMOHHOr0 3Ha4yeHWsl, OTHOCHTCHA K KJIaccaM HUTparoé U op-
2QHUUECKUX BEWECTaE.

B e/ l0M MHHEpaJbl KaXA0# KJ1acCu(PUKAUMOHHOM PYOPHKM CXOIHBI
HE TOJIBKO 10 XMMUYECKMM M CTPYKTYPHBIM IpHU3HAKaM, HO U Mo ¢pu3u-
YecKMM CBOMCTBaM M mpoucxoxpeuuio. [ToaToMy cucrematka ¥ s
KOJIJIEKIIMOHEpa OTHIOAb HEe MPOCTO JaHb HayKoobpa3uio: HabmoaaTesb-
HBIi1 B3MJIAJ MOAMETUT CBSI3U MEXJY BHYTPEHHUMHM CBOMCTBaMM MUHepa-
JIOB ¥ MX BHEWIHMM 0OgMKOM. Tak, OKCHIBI Yallle OT/IMYAIOTCH TEMHOM
OKpacKoil, Torga Kak GopaTbl MPeMMYILECTBEHHO OeCLBETHBI, a Kapbo-
HaTbl, HA0GOPOT, MECTPAT SIPKUMHU U COYHbIMU LBeTaMu. Llesble kaccel
MHMHEPAJIOB BBIMJIAAAT B KOJUIEKLMOHHBIX BUTPHHAX M0-Pa3HOMYy — MH-
dopManus K pa3MbIlIVIEHHIO ISl TEX, KTO CKJIOHEH BHUKATh B IJyOUH-
HYIO CyTb BelUeH.

MuHepaibHble BHABI pacrpejeseHnl MO KjaacCcaM He-
OObiyHble, paBHOMepHO (Ta6a. 1). ITo YHCIEHHOCTH PE3KO BbIfE-
penkse, JIAIOTCS CUJIMKATBl, OXBaThIBAIOIIME OOJiE€ YETBEPTH
camble peltkne BCEX M3BECTHBIX MHHepasioB. Oco60e MOIOXKEHHE CHITH-

KaTOB O0DbACHSIETCS HEOObIYAaHbIM pa3HooOpa3ueM MX
CTPYKTYP M KPHUCTa/JJIOXMMHYECKUMU OCOOEHHOCTSMHM KPEMHHS.

Ewe Gosee BecoMa poJib CHIIMKATOB, €CJIA [IOCMOTPETb Ha UX COAEp-
XaHue B 3eMHOM Kope (cM. Tabu. 1). Tpu ueTBepTH ee MaccChbl IPUXO-
JAMTCS HA CHJMKAThi (MIaBHBIM OBPa30M MOJIEBLIE INATHI): KPEMHUN —
OMH M3 CaMbIX PacMpPOCTPAHEHHBIX 3JIEMEHTOB 3eMHOM Kopbl. Crenyio-
l1ee, 3HAYMTENbHO 0O0JIee CKPOMHOE MECTO 3aHMMAIOT okcuabnl — 179,
Goabiueit yacToio kBapll (12,69%). Ha MuHepanbl BCeX oCTaJbHbIX KJac-
COB MPUXOAMUTCS B OOIIEN COXHOCTH JMIIb HEMHOTMM Gostee 8%, Macchl
3eMHOI KOpbi, NPUYEM ONATb-TAKM [IOYTH BCS HONA KaXAOro Kjacca
najgaer Bcero Ha 1—2 MuHepana: B KapOOHATaX — Ha KaJabLUT U J0JIO-
MHuT, B pocdarax — Ha anaTHUT, B rajlorTeHHJax — Ha rajgut u ¢JIIOOPHT,
B cynbdHuaax — Ha MUPUT U mUppoTuH. Takum o6pa3omM, 3eMHasi Kopa
npuMmepHo Ha 909, cioXeHa COeAMHEHHSIMU KPEMHHs, [JIaBHBIM O0pa-
30M M0JIEBBIMM ILINATAMH U KBapLEM, a [IOUYTH BCE OCTaJIbHOE COCTABJSIOT
BCEro JecsATOK MHHEpPaJoB.

B uesioMm pacnpocTpaHeHHBIMH MOJXHO cuMTaTh npuMmepHo 300 MuHe-
pasibHbIX BUAOB. CTONBKO X€ peAKMX MUHEPaJOB M3BECTHO JIMIUb B MH-
KPOCKOIMYECKMX BbIJEJEHUSIX U ellle CTOJBKO )Xe — B BUIE HECTOMKMX
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PACITIPOCTPAHEHHOCTb MUHEPAJIOB

TABINUA |

Ko/H4yecTBO MHHEpaJbHBIX Copepxanue
Knace BMIOB, % B 3eMHOi Kope, %

MpocTbie BewecTsa 1,9 0,1
Cynbduapl M MX aHaiory 14,2 0,15
IanoreHuas 55 0,5
OkcHupbl 14,3 17

CHJIMKATHI 25,8 75

Kap6oHathi . 5.1 1,7
Cynbodarhbl 9,5 0,15
docdaThl M UX aHANOTH 16,6 0,7
BopaTst 4,5 47
Tpoune 2,6 ’

BBIL[BETOB, BYJIKAHMYECKHUX BO3rOHOB M COJIEN, OOPa3yrOINXCA MMPH Bbi-
BETpUBaHUM PYAHBIX MecTopoxaeHni. IIpumepHo 300 MmuHepanioB BcTpe-
4eHO JIMUIb OMH pa3, a 0koso 800 — He Gosee 4 — 5 pas Ha BCelt TeppH-
topun 3emin. Pasymeercs, coxpaHeHue 06pa3LoB 3THX peAYaMIInX MU-
HepaJioB MMEET ISl HaAyK! COBEPIUEHHO 0COOEHHOE 3HaueHHE.

B ucTOpMM LIMBMJIM3AlMM 3HAKOMCTBO YeJIOBEKA C MH-
Hmena HepaJIbHbIM L@PCTBOM OCTaBUJIO O cebe mamsTh B BHAE
MHHEpAIoB: Ha3BaHMI MHHepasoB. [losBiasiIMCE OHKM MO-pa3HOMY.
:Ip:e“":n“;’:um HekoTopbie NPHUCBaMBAJIMCh MO0 MECTaM HAXOMOK WM

AO6bIYM KaMHS; TaK, XaJUeAOH Gbin Ha3BaH MO ropoay

XankenoHy B Masoit A3zuu. Ewe vame MuHepaJisl
Ha3blBaJIM MO UX cBoicTBaM. IIpocsexuBasi 5Ty TpaguLMIO OT [JpeB-
HOCTM [0 HAalIMX J[HEN, Mbl MOJy4yaeM JIOGONBITHOE HMCTOPHUYECKOE
CBUJIETEJILCTBO O TOM, KaK MEHSJMCb B BEKaxX MpPEACTAB/IEHUS O MH-
HepaJjax. ’

BeposiTHO, 0OAHMM M3 TE€X CBOMCTB, KOTOPbI€ NEPBbLIMHU MPHBJIEKJIU K
ceGe BHMMaHMe, GbL1 LBeT MHHepaioB. Tak NOABUINCH «pyOHUH» — Kpac-
HBIM, «XpU30JMT» — 30JOTHCTEIN M Ap. He ocTanace He3aMeueHHOMH M
HEOOBIKHOBEHHasl TBEPAOCTb HEKOTOPbIX KaMHEW: «aJmMa3» — MO-Tpe-
yecku HeopouMblil. OTHeIbHbIE HA3BaHWs YKa3bIBAalOT HA MPaKTHUECKOE
ucnosnb3oBaHue: B JlpesHeit I'peunn «runc» — 3TO pa3/iMyHbIe HITYKa-
TYPHble MaTepHaJIbl: TUIIC KaK TaKOBOM, MOJyyaeMblil U3 HETO 0BOXKIKEH-
HbIil THIIC, & TaK)e HM3BeCTb.

B noHMMaHMM JPEBHMX, OCOGEHHO B cTpaHax BoCTOKa, HEKOTOpbie
KaMHU 06/1aanM uya0deiCTBEHHBIMM CBOMCTBaMM. B aHTHYHYIO 2MOXYy,
BOMPEKH PacpOCTPAHEHHOMY MHEHHIO, NOAOOHBIE NpeNCTaBlIeHHUA, €C/H
He CYUTaTh BEpbI B JIEKAPCTBEHHYIO CHJIy KaMHeii, ObUIM He OuYeHb pacrpo-
cTpaHenbl. ['peueckne M pUMCKHE Ha3BaHMS COXPaHWIM JIMILD OTJ.IeJ'IngS
OTroJIOCKH CyeBepHii; TaK, «aMETHCT» O3HAYAET «OXPAHSIOIMIA OT OMbsi= "
HeHus». KpynHeimuni aproputet apesHoctu [nuuuid Crapmui cuuran
NOAOGHBIE CyeBepHsl «IIyCTOM GOJITOBHEH Maros», 100aBJIsA A, UTO «3TO OHH
Hamucanu He Ge3 mpe3peHHUs M HACMEIUKM Hajl POAOM YeJOBEUECKHMY.
HauBublit MaTepua/sM3M IPEKOB M PUMASH pacroJiaraj K TOMY, 4TOObI
BUJETb B KAMHAX CKOPee CXOJCTBO C pPeajbHbIMU OKPYKAWOLIMMH TIpEef-
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MeTaMH, pacTEeHHAMH, XUBOTHBIMH, YTO M 3aleyaTieH0 BO MHOTHX aH-
TUYHBIX Ha3BaHMUSAX.

B cpeanesexoBoii Eppone, Ha060pOT, MUCTHYECKHE MPEACTABICHUA
craHoBATCS HOpMoit. B «Jlanupgapnu» Map6oaa Pennckoro (XI B.) B me-
pesoae 10. ®. Llyabua yuraem:

«A HMKOMY HE€ [AOJDKHO HEHAJACXHBM H JIOXKHBIM Ka3aTbCcs,

Yro sakmoyaercsi B remmax (KpacuBbix kamHsx. — B. K.)
4Yy/IECHO BPOXAEHHAst CHJa.
Tpasam Be/iMKas cMia [aHa, BeJMyadiass — TreMMam».

XVI—XVII BB. — BakHe#11Iasi BeXa B pa3BUTUM MHUHEPAJIOTUYECKUX
3HAHWH ¥ HayaJlo OOLIECTBEHHOrO OCO3HAHUA MUHEPAJIOB KaK MaMATHH-
KOB npupoabi. B 3To Bpems B EBporne npoucxoaur nogbeM ropHoro ge-
J1a, MOC/IY )KMBUINHA MOIIHbIM UMIYJIbCOM pa3BUTHIO Hayku. OTKpbIBaeTCs
MHOTI'O HOBbIX MUHEPAJIOB, U Ha3BaHUSA HEPEAKO 3aMMCTBYIOTCA U3 POU3-
BOJICTBEHHOTO, FOPHSILIKOTO JIEKCMKOHA: «MHCIMKENb» — He JIoOsmmit
KUPKY (TIpM yaape MHUHepas M3JaeT 4YECHOUYHBbIH 3amax), «CBUHLIOBBII
61ecK» M T. 4. 3aKperuisis Ba)KHble OMO3HABaTEIbHbIE IPU3HAKK MUHEpa-
JIOB, Ha3BaHUs HEMOCPENCTBEHHO CJY)KAT HY)XAAM TOPHSKOB.

C BbIIE/IEHUEM MHUHEPAJIOrMM B OCOOYI0O HayKy MMEHOBaHHE MHHepa-
JIOB MEPEXOANT B KOMIIETEHUMIO YYEHBIX M A€/aeTCsA YK€ Ha OCHOBaHUM
creuuanbHbIX HAOMIOfEHN U U3MEPEHHI: «aKCMHHUT» — MOXOXMH Ha
TOMOP, «TETPadApUT» — HMeEIOIMH HOpMYy TeTpasjpa, «OPTOKJIa3z» —
NPSAMO pacKaJiblBalOIMHCA (IUIOCKOCTH CINAaWHOCTH PacroJiOXKeHbl IO
npsMbIM yrjiom). CoxpaHsieTCA TpagulMs Ha3blBaTb MMHEpaJbl MO Me-
CTaM HaXOJOK M MO BHEIIHEMY 00/IMKY; BMECTE ¢ TEM B Ha3BAHMAX HAUM-
HaKOT (PUrypUpoOBaTh TAK)KE MEXaHUYECKHE, ONTUYECKHE, DJIEKTPUYECKHUE
CBOMCTBA.

C nayana XVIII B. MMHEPA/IOrOB OXBATbIBAET BCEOOIEE YBICUECHHE
METOAOM MasJIbHOM TPYOKM — HOBBIM CPEACTBOM H3YUEHHUS MUHEDPAJIOB.
IMosABAAOTCA Ha3BaHUA, 3alleYaT/IeBIINe «IOBAJAKW» MUHEPAJIOB MPHU Ha-
TPEBaHUHM: «LEOJIMT» — BCKMMAIOWINM, «CKOPDOAUT» — H3JAIOLLMI 3amax
4eCHOKa (peakuus Ha MbIlbsAK) M Ap. [1ogo6HbIX Ha3BaHMIl BO3HUKJIO
HeMaso. CToJIb 3aMETHOTO CJle[ja He OCTaBWJIM Ja)Ke COBPEMEHHbIE MOLI-
HBlE METOABI MCCJEAOBAHMUsA, XOTS OHH M OKa3alu Kyja 6oJiblliee BAMA-
HKe Ha cyapObl MUHepasorun. BUaMMo, xopouiee Ha3BaHUE JOIKHO ObITh
o0pa3HbiM, U AJd ITOrO CTapUHHas NasulbHash TpyOka JaBana Gosiee
HarISIAHBIA TOBOJ, Y€M COBPEMEHHBbIE PEHTT€HOBCKHE YCTAHOBKM U MH-
KPO30H/BI.

«XuMuueckui» 3Tan B UCTOPUH MHMHEPAJIOrMM O3HAMEHOBAJICS Ha3-
BaHMAMH, YKA3BIBAIOIMMH Ha OCOOEHHOCTH COCTaBa MHHEPAJIOB. BaHa-
IMHUT — cogepxur V, kynputr — Cu, cugepur — Fe, xajibkonupur —
nuput ¢ npuMmecbio Cu. B cepenuHe Hawero Beka Aake BOUUIM B MOAY
Ha3BaHUs MMHEPAJIOB [0 CMMBOJIAM XMMHUECKHX 3JIEMEHTOB: GadepTu-
cut (Ba, Fe, Ti, Si), kanscuant (K, Al, Si) u gp.

B 1783 r. 3naMeHuTBIA Hemelkui muHepanor A. I'. BepHep, xenas
OTMETHTb 3aC/yrH noJKoBHUKA ¢oH [IpeHa, rocrasusliero ¢ Mbica J106-
poit Hapmexnabi o6pa3upl gocesie HEM3BECTHOrO MUHepasa, Ha3Bajad 3TOT
MUHepaJ npeHuTOM, XoTs BepHep nosib3oBascst 6OJbIIMM aBTOPUTETOM,
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ero MHULMATHBA, LieJIasi Bpa3pe3 oObluasiM, MOABEPIIach HACMEIIKAM.
Ho He MPOLIIO M YETBEPTH BeKa, KaK MOJOOHBIM e 06pa3om 6biiu oTMe-
yeHbl ABOE BblAAIOUWIUXCA JIOAeH — nodT u yyeHuiit U. B. I'ete u ¢ppaH-
ny3ckuit MuHepasor u kpuctamiorpadp P. XK. Taon (1743—1822).
Bckope Takue Ha3BaHMS BOULIM B Tpaauuuio. CHayasia UX AaBajy B 4€CThb
Ba’XHbIX MEPCOH: aJIEKCAaHAPHUT (B yecThb Laps Anekcanapa I1), ysaposur,
KAaHKPUHUT (ClpaBeijIMBOCTH pajg¥ OTMETHMM, YTO PYCCKHME MHHHUCTPbI
C. C. Yeapos u E. ®. KaukpyH GbUIM KPYNHBIMM KOJUIEKIIMOHEPAMH U
3HaTOKaMM MHHepasioB). B masbHeiieM MuHepasibl Ha3biBa/lM TJ1aBHBIM
06pa3oM B 4ecThb UX [EPBOOTKpbIBAaTEJIed M yUEHbIX (CMHUTCOHHUT, JJOMO-
HOCOBMT, OMOTMT) M OaXKe LEeAbIX HAYUHBIX KOJUIEKTUBOB (MMIPIMT,
BHUMCHUT), NMYTEUIECTBEHHUKOB, JIETYNKOB, KOCMOHABTOB (YKaJOBMT, ra-
rapuHuT). iMeHaMy MHHEpaJIOB OTMEYEHb! 3aCJYyrH KOJJIEKLMOHEPOB H
moduTteneil (resaHauT, NIEPOBCKUT, BOHCEHUT, HEJIMHUT U Ap.) .

M 0BOJIbHO MHOrO Ha3BaHUN HOCAT (PUrypasIbHbIN CMBICJT: «allaTUT» —
«0O6MaHUMK» (ero 4acTo MPHUHUMAJN 3a Jpyrde MHUHEPAJbl); <«IILUH-
HUT» — OT CJIOBa, O3HAYAIOM(Ero CThA (XMMHUKHU A0JIF0 HE MOIJIM Crpa-
BUTBbCS C omnpepesieHueM ero cocrasa). B 1866 r. oguH M3 LIMHKOBBIX
MHHepasIoB 6bUT B 4ecTb (ppaHLy3cKkoro MuHepaiora XK. Agama Ha3paH
aJlaMMHOM; a CTO JIET CIyCTs aMepukauckmi yuenwit II. Myp, or-
KpbIB aHaJIOTMUHBIA MapraHueBbIH MHHepaJ, He HalleJ €My JY4YIIEro
MNMeEHH, YeM «IBEHT» — Mapoi «AlaMy», KOHEUHO XK€, MOFIa ObITh TOMb-
ko «EBa».

HukTo M HMKOrga He yCTaHAaBIMBAJ KakMX-JMOO MpaBW HapedYeHUs
MHHEPAJIOB: TOT, KTO OTKPBIBaJl HOBbI MUHEPAJI UJIM COCTABJISL €ro Mmep-
BOE OMMCaHWe, NaBaj Ha3BaHue MO coOcTBEHHOMY Bbibopy. TeM He Me-
Hee, MpOCJeXUBasi «MOJb» B HOMEHKJaType 3a nociaegnue 200 ner —
B 9TOT MEPUOA GbUIO OTKPHITO GOJMBIIMHCTBO U3BECTHLIX HbIHE MHHEpa-
JIOB, — Mbl 3aMETHM JIOOONBITHBIE 3aKOHOMEPHOCTH (puc. 4). Tpaguuns
Ha3bIBATb MHUHEPAJIb 10 BHELIHEMY 00JMKY (KpuBas I) mocTeneHHo 3a-
6biBanach. [loyeMy 3TO MPOUCXOAMJIO, MOHATH HETPYyAHO. Bo-nepsbix,
B CO3HAHMU YYEHbIX BHELIHAA PpopMa, LIBET M T. . IO CTENEHN BaXKHOCTH
MOCTENMEHHO BHITECHAIMCh IPYTMMHU CBOMCTBAM#M, HallpuMep, XMMHUYECKHU-
MM OCOOGeHHOCTsAIMU. BO-BTOpBIX, MHUHepabl C APKOM, Gpocalomeiica B
rja3za BHELIHOCTbIO ObLIM, eCTECTBEHHO, 3aMEUEHbl PaHblIe APYIHMX; YEM
nanpuie, TeM OOJblIE OCTaBaJOCh Ha MAOMI0 OTKPbIBATENEH MEJKHX,
HeB3pauyHblX KPHUCTA/UIMKOB U 3ePeH HOBBIX MMHEPAJIbHBIX BHUIOB, M TOT-
Aa Ha MepBbIii MJIaH BBICTYMAIM Apyrue ux cBoicTBa. Tpapuums «iep-
COHaJIbHBIX» Ha3BaHMH (kpuBas 4), Ha00OpPOT, HECMOTPSA Ha MEPBOHA-
YaJibHbie COMHEHMsI, OYEHb CKOPO — y)Ke C Hayajla MpOLUIOro CToJie-
THUSI — CTala JUAMpYIoei. 3HaMeHaTeIbHO, YTO MPeoOaaAaloT Ha3Ba-
HHUS B YeCTb MUHEpaJIOroB (KpuBas J), 4TO, HECOMHEHHO, TOBOPHT O PO-
CTe caMOCO3HaHMA PaGOTHMKOB Hayku. IIpu Bcex KOJIeOaHMAX MoOAbI
KaXX[bifl TPUALATHIA MJIM COPOKOBOU MHMHEpaJ yXxe Gojee moayropa CTo-
JeTHil HoJyyaeT Ha3BaHHE B YeCTb JIOOUTENEH WM KOJUIEKLMOHEPOB
(xpuBas 6) ; ux BKJIAJ B HayKy ObUI U OCTaeTCs 3aMETHBIM M TMPU3HAETCA
cniequanuctamu. IlpakTHuecku craGuibHa JOJs «reorpadpuyeckux» M
«XMMHUUECKMUX» Ha3BaHHUH.
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Puc. 4. Tpaguuun MHHEPaIOrH4eCKOi HOMEH-
wiaTypel. [lons wa3paHuit (Mo ropam), npm-
CBOEHHBIX MHHEpaJaM 10 BHEUIHeMy OOJHKY
(1), mo MecTy Haxoaxu (2), MO XMMHYECKOMY
coctaBy (3) M «mepcoHanbHbIX» (4), B TOM
Yyuc/e B YeCTb MHHepasoros (J5), KOMLIEKHMO-
HepoB M yobutenen (6)

e e s S < e e

e et e s,

1 1 1 1
1800 1850 1900 1950 rr.

HomeHkslaTypa MHHEPAIOB HE TOJIbKO pPOCJia, HO U [OCTENEHHO
YNOPAAOYUBAIACh. BOBIUIMHCTBO CTapbIX Ha3BaHMIi CO BpeMeHeM BbILLIO
u3 ynorpebnenus, Ho Ha 600—800 HamGosiee HIBECTHBIX MHHEPAJIOB
M HbIHE BCe eLie npuxoauTcs 12— 14 Thicsy MMeH, ¥ 3TO CO3JaeT cepbes-
HYIO TIOMEXY HayuHO# paGore.

O6unMe CHHOHMMOB CJIEAYET OTHECTH K M3IEP)KKAM MCTOPUYECKOrO
npouecca pa3BuTHsI MHHepaJsormu. M3-3a HecoBeplIeHCTBA AMATHOCTH-
YECKUX CPEACTB MHHepaJsl, CJIy4aJoCh, «OTKPhIBaJH» HEOXHOKPATHO, U
KaX/pblfl pa3 oH noayyay Hosoe uMsl. [TokasaresbHa ucTopus anodu-
JIUTa, K KOTOPOW NMpPHYACTHBI JIy4yllIHe MUHEPAJIOTM CBOEr0 BPEMEHH —
B. n’Angpapa, P. X. I'aron, A. I'. BepHep, [1. Bproctep u ap. Bcero 3a 60
ner — c koHua XVIII go cepeaunbl XIX BB. — 3TOT MUMHEpasT «OTKPHIBA-
JIN» MHOTO Pa3 U Ha3blBaJIM TO «IUIACTHHYATHIM LIEOJIMTOM», TO «anodui-
JIUTOM», «<AXTHO(PTAJIBMUTOM» — PHIOBMM r1a30M, <MO3aHYHBIM PHIOBHM
r1a30M», «pbIObMM I71a30M» B HEMELKOW M AHIJMIACKOM BEPCHAX, «Me-
30TUIIOM MPUTYIUIEHHBIM» (BO BpeMeHa MOAbl Ha OUHApHLIE Ha3BaHMS,
Kak B OOTaHMKE), «OKCXaBEPUTOM», «KCHJIOXJIOPOM>... M JIMIIb YEPE3 I'o-
Jbl BBISAICHAJIOCH, YTO BCSAKHMIA pa3 peub 111a 06 OHOM M TOM Xe.

He n36exanu MUHepanoru u co6iaa3Ha 1aBaTh OTAENBHOE UMS TIpH-
BJIEKATEJIbHOK DPa3HOBUAHOCTH — BCIIOMHMM XOTsi OBl «BeJIOMOPUT»
®epcmana. A Begp eie B 1815 r. B. M. Cesepun npeaynpexpgan: «Bau-
CTaTh H300peTeHMEM HOBLIX HAa3BaHHil B HayKe eCTb OJIeCK 1A M300pe-
TaTeJA JIECTHbIH, HO AJIA HAyKU BpeIHbIi!»

Ho 0co6eHHO GobLUYIO MyTaHUIY BHOCHIM CIEKYAATUBHbIE (hasibIn-
Bble Ha3BaHMUA I0BEJIMPHBIX KAMHEH BPOJE «payXToma3a» U «30JJ0TUCTOrO
Toma3a» (KBapll U KBapLeBasi CHHTETHKa), «MapMapoIICKOr0 AMaMaH-
Ta» (KBapu), «apuMKaHCKOro uaympyga» (¢soopur) u T. m.*

MexayHapogHas MHHepaJIOTHUECKasi acCOLUaMA MOCAeJ0BaTENbHO
yropsigzouMBaeT HOMEHKJIATYpy MHHEpaJIOB, CTPEMACh YNPa3gHUTh He-
HY)XHble CHHOHMMbI. Tako# moaxop pa3gesisfieTcsi ¥ BeoyIIMMH IeéMMO-
JoramMu (CreHMaJUCTaMM MO IOBEJTMPHOMY KaMHIO).

* «CnoBapp kamueii-camousetop> B. ®. Kynnkosa u B. B. Bykanosa (JI., Henpa,
1988) yka3miBaeT He Menee 250 NOAOGHBIX Ha3BAHMI — OKOJIO YETBEPTH YNOTPEGHTEBHBIX
HMEH I0BEJIHPHBIX KaMHewW.
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®OPMbDI BbIAEJIEHUA MHUHEPAJIOB

He MeHee, yeM XMMHUYECKHH COCTaB U CTPYKTYpa, MHTEPECHbBI U BaXK-
Hbl JUISE MHHEpaJlora M KOJUIEKLMOHEpa TNpUpOAHbIe BHellHWE (opMbI
MHHEpPaJIOoB. YueHne 06 3Tux popMax — MoOp@onozus NEPEHOCHT HaC OT
1HECKOJIBKO aBCTPaKTHOrO MOHATHS MUHEPAJBHOTO BUAA B MUD KOHKpET-
HbIX MMHEPAJIOB, TEX CaMbIX, YTO Mbl BUAMM B HeApax 3eMJId U XPaHHUM
B HALWMX KOJUIEKLMAX.

[1prMeyaTesNbHO, YTO LAPCTBO MHHEPaJIOB 00NazaeT Takol e opra-
HU33aLMOHHON CTPYKTYPOM, UTO U HAPCTBO KMBBIX CYLIECTB — XXHBOTHBIX
u pacreHuidl. OHO COCTOUT M3 UHOUBUDO8 — CBOEro poja «ocobeil» Mu-
HEpaJIbHOrO LApCTBa — U MX KOJUIEKTMBOB — azpezarod. Unpusup —
3TO JIIO0OI OTHENbHbIM KPUCTAJLT €CTECTBEHHOM (POPMbI HE3aBUCHMMO OT
pa3MepoB M HajMuMs NpPaBWIbHBIX rpaHed. 3epHa MOJIEBOro ILIATa,
KBapua, CJIOApl, CJaraloiiue rpaHUT, B TaKOH K€ CTENeHW WHAMBUADI,
KaK M KpacuBble, CAMMETPHUHbIE KPMCTaJUIbI 3TUX MHHepanoB. B To xe
BpeMS Heslb3s Ha3BaTb MHAMBMIAMHM UCKYCCTBEHHO OTKOJIOThIE, OTPE3aH-
Hble, HUIMGOBaHHbIE HJIM OrpaHEHHble KYCKH MHHEpAaJIOB, MOCKOJIBKY
ectecTBeHHasi ¢opMa B 3TOM CJyyae HapylieHa. 31eCb MUHEpaJl BbICTY-
naeT B pOJIM BeLIECTBa, MaTepHasla, Chipbs A1 KaKOH-TM60 MCKYCCTBEH-
HoW AesaTenbHocTH. Haubosee MHTEpeCHbIE IJisl KOIEKHMOHEPA TPUMe-
pbl MHHEpaJIbHBIX arperatoB — Jpy3bl ¥ CPOCTKHM KpUCTasuioB. OaHako
OCHOBHasi Macca MHWHEDPaJIOB BCTpEYaeTcCsi B BMJAE CILJIOIIHBIX MaCCHB-
HBIX M 3€pPHUCTBHIX arperaTtoB, B KOTOPbIX TECHO CPOCIIMECHA MHAMBHIBI
yaue BCero He MMeIOT NpaBuabHOM ¢opmbl. K Takum arperatam OTHO-
CSITCSl, B YaCTHOCTHU, TOPHbI€ MOPOAbI.

Koraa MuHepaJibl OT/IaraloTcsi B CBOOOAHBIX MPOCTPAH-
KpHcTaumi cTBax, 6e3 oMex CO CTOPOHBI APYIMX TeJ, OHH, KaK

M BCE ApYTHe KPUCTA/UIMYeCKHe BEWEeCTBa, OOHAPYXH-
BalOT CBOMCTBO CaMOIIPOM3BOJIbHO IPUHUMATD NPABUJIBHYIO M HHIWBUIY-
QJIbHYIO I Ka)XJAO0ro MHHepaJbHOro Buaa (GopMy KpHMCTA/UIMUYECKMX
MHOTOrPaHHMKOB. JTO YAMUBUTEJIBHOE CBOWCTBO — IMIpAMOE CJIE[ICTBHE
PETYISPHOCTM WX BHYTPEHHEro CTpoeHusA. B panbHeiueM Mbl Oynem
Ha3blBaTh KPUCTA/UIaMM MMEHHO TaKHe, CaMOOTPaHMBILMECS] WHAMBHUABIL.
Ha HMX CTOMT OCTaHOBMTbCS MOAPO6GHO: Kak Hambonee sipkue Mpea-
CTaBUTEJIM L@APCTBa MUHEPAJIOB, OHM Ype3BBIYaHHO MHTEPECHB! IS Hay-
KM U TOJIb3YIOTCH 0COOBIM PACIOJIOKeHHEM KoJUTeKiuoHepoB. Ho U B Tex
cJyyasix, KOrjga M3-3a NoMex co CTOPOHBI APYr¥X TeJl MHUHepas He CMOor
peasu30BaTh CBOIO CMOCOOHOCTb K CaMOOTPaHEHHIO, OH OCTaeTCs KpH-
CTaAJIINYECKMM TEJIOM, TaK KaK UMeET YIOpAAOUYeHHOe BHYTPEHHee CTPO-
eHHe.

J1060NBITHO MPOMCXOXAECHHE CAMOr0 TEPMHMHA <«KpHUCTaLU». I'peku
Y pUMJISIHE Ha3bIBaJIM «KPUCTAJIJIOM» KBapll, KOTOPbIM OHM NPUHHUMAJIH
3a oKaMeHeBlIMi Jea: «KpucTann npeacrapiasieT BOAY, 3aMOPOXKEHHYIO
B YCJOBUAX HCKJIIOUMTEJBHOrO X0Ji0fa. B cBA3M ¢ 3THM OH HaxXOAMTCS
MWb B TE€X MeCTaX, TAe CHer MpeBpaljaeTcsi B JieA», — YKa3blBaeT
Mnuunit. UMeHHO eMY — «CaMOMY CKPOMHOMY U IIPOCTOMY, HO ¥ CAMOMY
3JIEraHTHOMY U3 KaMHeH — FOPHOMY XpPYCTaJIio, KBapuy» (mo BbIpaxke-
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HHIO coBeTckoro yueHoro I'. . JleMmuieiiHa) CyXOEHO ObLIO He TOJbKO
JaTh Ha3BaHWE HayKe O KPUCTa/UlaX — KpUCTa/Uiorpaduu, HO U A0Iroe
BpeMsi CIAYXHUTb €€ [JIAaBHbBIM O0OBEKTOM.

B 1669 r. patckuit reonor, ¢pusmnosor u aHarom Hukonait CreHOH
06HapYXHUJI, YTO KPUCTAJIbI XPYCTasi PacTyT MOCPEACTBOM HACJOEHHUS
BeLleCTBa M MOTOMY B IPOLIECCE POCTa COXPAHSIOT HEM3MEHHBIMH YIJIb
MEX/y FpaHAMHU. Y CTaHOBJIEHHBIH CTEHOHOM BCEOOWIMI 3aKOH NOCTOSH-
créa yznoe Obin okOHYATENbHO cOpPMYIMpOBaH 6ojiee YeM CTONETHE
COYyCTA APYIUM KJAaCcCHKOM KpHcTasutorpaduu, ppanuy3om XK. B. Poma-
Henunem: «'paHu KpHUCTaana MOTYT M3MEHATbCA MO cBoed ¢opMe u
OTHOCHUTEJIbHBIM pa3MepaM, HO HMX B3aMMHble HAKJIOHBI MOCTOSIHHBI M
HEU3MEHHBI IS KaXXJA0ro poaa kpucrauio». Kak crano sicHo nmosaHee,
B OCHOBE 3TOr0 3aKOHA JIEXXUT UAEHTHUHOCTb CTPYKTYP BCeX KPHCTaJi-
JIOB OJIHOrO M TOrO )K€ BELIeCTBa.

3aKoH MOCTOAHCTBA YIVIOB MMEET NIEPBOCTENEHHOE 3HAaUEHHE HE TOJIb-
KO AJis MOHMMaHUsA MPUHLMMNOB KpUcTasorpaduu, HO U Ui NPaKTHU-
4yecKoM paboThl ¢ KPUCTA/UIAMH; €r0 HEapOM Ha3bIBalOT OCHOBHBIM 3a-
KOHOM Kpuctamiorpaduu. [locTapaemMcst xopowio MOHATb U 3alIOMHHUTH
€ro, a MOKa BEPHEMC K BHELIHEH NpaBUIbBHOCTH KpuctasuioB. «Kpucran-
Jibl 671€YT CHMMETpUEi» — TaK ONPEAE/IU €€ BbIAAIOIMACA KPUCTal-
norpag E. C. ®enopos. U utobbl pazobpaTtbesi B popMax KPUCTAJUIOB,
HayHeM ¢ ux cummeTpuu. Ha puc. 5 nmokasaHbl Ba)KHeWIlIMe 3JI€MEHTbI
CHUMMETpUH, CBOWCTBEHHble KpUcCTa/ulaM. L]enTp cummerpuu — TOuKa
BHYTpPM KpHUCTajsa, obnajalomas CcAeaylouuM CBONCTBOM: Ha m000i
MpOBEACHHON Yepe3 Hee MPSAMOI Ha paBHbIX PacCTOAHUAX OT Hee HAXO-
AATCA COOTBETCTBEHHbIE TOUYKM KpucTaina. Kpucraml, u3obpaxeHHbI
Ha pUC. 5, a, uMeeT LUEeHTP cuMMeTpuK C, OTHOCHTEJIbHO KOTOPOr0 CHMM-
METPUYHBI BepluHHbl A U A’, rpaH# a U @’ 1 Bce Apyriue TOYKHM KPpUCTaLia.
Ocb cummerpuu — TIpsMas, NMPU BPALLIEHUH BOKPYT KOTOPOM KPUCTasLI
COBMEIIIAeTCsA CO CBOMM HayasIbHbIM MosoxenueM. Kpucramui, nokasaH-
HBlil Ha pHUC. 5, 6, 3a OAMH 06OPOT BOKPYT OCH L3 TPHXKbI MOBTOPUT CBOE
HCXOMHOE MOJIoXKeHne; och L3 Ha3piBaT OChI0 CHMMETPUHM 3-ro Mopsika.
Ipsmasi Ly — ocb cuMMmeTpun 4-ro nopsjka: KpPUCTAa/Ul 4eThipe pas3a
coBMellaeTcsa caM ¢ coboit 3a ouH 060poT (puc. 5, 8). DTOT KPUCTAJLI
HMeeT TaKXXe yeTbipe ocH Lo; iBE U3 HUX HA PUCYHKe NOKa3aHbl, OCTaJIb-
Hble B MOPsAJAKE YINPaXxHEHUS NpejiaraeM HaWTH uyutartemo. B kpucras-
Jlax BO3MOJXXHbBl OCH CUMMETPHH TOJIbKO 2, 3, 4 u 6-ro nopsgKos.

ITnockoctv cummerpuu P (puc. 5, 2) geaut KpucTaul Ha JBe paBHbIE
4acTH, KaXkAas U3 KOTOPBIX KaK Obl ABJISAETCH 3€PKaJbHBIM OTPaXXEHHEM
apyroi. B xpucransne Ha puc. 5, 6 MOXHO O6HAapyXHUTb ueTbipe MIOCKO-
CTHU CUMMETPHH, a Ha PHC. 5, 8 — MATb TaKMX IJIOCKOCTEM.

OrpaHeHune KaXAO0ro KpUCTasla COCTOMT U3 NPOCTHIX KPUCTANL02DA-
@uuecxux gpopm (puc. 6). Ha ueprexax KpUCTalJIOB KaXKAYIO0 MPOCTYIO
dopmy co Bcemu ee rpaHsAMHM [PHUHATO 0003HA4YaTh OXHOM OYKBOI.
Ha ugeanbHbiX M MOJHOCTBHIO 0OpPa30BaHHbIX KPUCTAUIAX FPAHH OJHOM
npoctoit ¢opMbl OAMHAKOBBI U CBA3aHbI dJleMeHTaMu cuMMeTpun. [Ipo-
crast ¢popMa, oGpasyiowas MHOrOTPaHHUK — KyO6, AMNUpamMMay, TeTpa-
34p M T. A., — Ha3biBaeTcs 3akpbiToi. CylIecTBYIOT H OTKPbITHIE IIpO-
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Puc. 5. BaxHeiilume d/€MEHTbl CMMMETPUU KPUCTAIOB:
a — UEHTP CHMMETPHH; 6, 8 — OCH CUMMETPMM; ¢ — MJIOCKOCTb CHMMETPHH

cTbie ¢opMbl, He 0Opa3yloLIe MHOFOTPAHHMKOB: MOHO9/p (04HA HEMo-
BTOPSIOIIAsCA IpaHb), MMHAKOUJ IB€ OAMHAKOBbIE NapasulesibHbie rpa-
HH),, AMDIPBI, IPHU3Mbl, MUPaMH/bI; MHOTOTPaHHUKHU MOJYYaIOTCH TOJBKO
B TOM CJIyyae, eCJiM MX «3aMKHYTb» APYTMMH MpPOCTBIMM (pOpMaMH, Co-
cTaBuB Komburayuio mpoctbix ¢opM. I[lpu obpazoBannu KoMOMHALMK
rpaHy pa3HbIX MPOCTHIX (OPM MEPECEKAIOTCSH H MEHSIOT CBOM OUYE€pPTaHUS
(puc. 7).

CobepeM MBICIEHHO BMECTE CaMble pa3Hble KPUCTAJLIbI U IOCMOTPHM,
KaK MOXHO KJacCMPHUUMPOBAaTh HX MO (GopMe B LIeJIOM. ITO MOMOXET
HaM YACHMTb KOe-KaKhe TEPMHHBI U O0BO3HAYeHHs, O KOTOpHIE 4YACTO
«CMOTHIKAETCH» HAUMHAKLLMUIA OGN TENb, UMTasi KHUTY N0 MUHEDPAJIOTHH.
OTHeceMCsl K YNpa>KHEHMIO BHMMATEJIbHO: OT 3TOro OyAeT 3aBUCEThb
NOHMMaHHue JaybHelinero. [/ Hauana pacrosoXXUM BCce KPHUCTaJUIBbI Tak,
uToGBl OCh CHMMETPUHM HaMGOJIbLIEr0 MOPsAAKA, WM IJIaBHAasA NpHU3Ma,
WIM TIpynna napanjiesbHbiXx peGep OblLIM HanpaBieHbl BEPTHKaJbHO,
M YCJIOBMMCSl pacCMaTpMBaTh KPHCTAJUIbl MOX OJHUM M TEM XKe YIJIOM
3peHusi. IMEHHO Tak pacrnoJsioXeHbl KPUCTa/UIbl Ha YepTeXax BO BCEX
Kypcax M CpaBOYHMKaX 110 MUHEPAJIOTHH; HECKOJIBKO MOAOGHBIX uepTe-
Kel npuBeaeHo Ha puc. 8. [IocTpoUM B HEHTpPe KaXXAOore KpUcTajia cu-
CTeMy KOOpAMHAT, MPOBOAS KOOPAVHATHBIE OCH MapaUle/IbHO IJIaBHEH-
MM peGpaM KpUCTaJLia, OCAM U IUVIOCKOCTAM CUMMeTpuH. Ta yacTb Ko-
OPAMHATHON CHUCTEMBI, KOTOpPasi HAXOAUTCA BHYTPHM KPHCTa/la — «OCe-
BOM KpecT» — CJIYXXHUT Kak Obl ero ckenetoM. [IJisi KpUCTAJLIOB Pa3HOA
¢bopMbl U OceBble KpecTbl MOJY4AIOTCA Pa3HBIMHU: OJHHM MpPAMBIE, APY-
rMe — KOCble, OAHHM BBITSHYTH B BbICOTY, Apyrie — B IUUDUHY U T. A.
OGo3HauuMm ocH 4, b, c.

B caMbIx CHMMETPHYHBIX KDUCTAJLIaX M OCEBOM KpecT HauboJiee CUM-
MEeTpHUYEH: PaBHOCTODOHHHE OCH DPacCHOJIOX.€HbI IO NMPSMbIMU yrjiamMu
apyr k apyry (puc. 8, a). TakMe KpUCTa/LUIBI Pa3BUTHI [T0 BCEM HalpaBJe-
HUSIM OJMHAKOBO, T. €. UMEIOT <A30METPHUUECKHIA» OOJIMK; B HUX, M TOJIBKO
B HMX, BCErga MOXHO HalTH 4yeThipe ocH cummeTpuu Ls. IIpocTeie ¢op-
Mbl — TOJIBKO 3aKpbIThble: KYO, OKTasip U HEKOTOpbIE Apyrue. DTH Hau-
00Jiee CMMMETPHYHBIE KPMCTAJUIBI OTHOCAT K KYOUUECKOU CUHZOHUU.
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Puc. 7. KoMOuHauMs OpocThiX KpUcTaLiorpadpuueckux opm:
0 — pombuueckas AMNMpPaMuAa, p U m — poMOHUYECKHE NPU3MBbI

Puc. 8. Kpucramnorpadmueckne CHHrOHMH:
a — ky6bnueckas, 6 — TeTparoHa/bHasl, 8 — pOMOMYECKAS, 2 — MOHOKJIHHHAN,  — TPUKJIUHHAS,
€ — TPUroHajabHas, )X — TreKCaroHajJbHas



B KyGMuecKoOii CHHNOHMM KPUCTAJIM3YIOTCA TaJMT, NMUPUT, (AIOOPUT
(puc. 9), rpaHaTbl ¥ MHOTME APyrMe MHUHepaJbl.

Psinom, Ha puc. 8, 6 Mbl BUANM HECKOJIBKO JAPYroil OCEBOH KpecT:
BbICOTA €ro OTJIMYaeTCs OT FOPU30HTAJIbHBIX Pa3MePOB — OCH HE PaBHbI,
XOTsl yIJIbl MO-TIpeXxHeMy npsimbie. Takum 00pa3oM, KPUCTALI MO Bep-
THUKaJIM Pa3BUT MHaye, YeM NO ropusoHTtaau. Ecim B kpucramie Kyou-
4eCcKO¥W CHHFOHMM BCE KOOPAMHATHBIE OCHU CJYXaT ocsiMHU L4, TO 34eCh Ta-
KYI0 POJib MOXKET BHINOJIHATD OJHA TOJILKO BepPTHKasbHas ocb. [Togo6Hbie
KPHMCTaJUTbl OTHOCAT K TeTPAzOHANbHOU cuneonuu. x crneuuduueckue
npocTbie (POPMbI — TeTpParoHaj bHble MPU3MbI, MUPAMUADbI, AUNUPAMUADI,
a Tak)Xe MOHO3Jp, MHHAKOWJ M HeKoTopbie Apyrue. [IpuMepbl TeTparo-
HaJIbHBIX KPUCTAJJIOB — PYTWI, LMPKOH, Be3yBuaH. Haiinute B yueGHu-
KE Y4epTEeXH ITHX KPHUCTA/UIOB U YOEAUTECH, YTO OHH AEHCTBUTEBHO
0071aa10T MEPEYUCAEHHBIMU KAYyeCTBaMH M OTHOCSITCA K TETParoHalb-
HOW CHHIFOHMH.

B pombuueckoii curnzonuu (cM. puc. 8, 6) KpUCTaibl pa3BUTHI I0-
pa3HOMY yXXe BO BCeX Tpex HampapaeHusix. BcieacTsue 3Toro coxpans-
I0TCSl TOJIBKO OCM CHMMeTPHH 2-ro nopsigka. I[Ipocteie popmbl — pom-
OMuecKHe MPU3MbI, MUPAMHUAbI, AWMUPAMHUABI, BO3MOXHBI MUHAKOMMIB,
MOHOJAIPH, AMRAPHI. [IpnMepsl — onuBuH, 6aput (puc. 10).

HekoTopbie oceBbie KpecTbl MOJIy4yaloTCs KOCbIMU. B monoxkaumnOU
CUHZOHUU OJWH W3 KOODAMHATHBIX YIJIOB HenmpsiMo#n (cM. puc. 8, 2).
HaGop asieMeHTOB cUMMeTpuM elle OenHee, ueM B pOMOMYECKOik
CHHFOHMM: OJHA E€ANHCTBEHHasi ocb Lo, /GO MIOCKOCTb CHMMETPHH,
JIM6O OChb U TJIOCKOCTb, Ha MepeceyeHUN KOTOPBIX BO3ZHUKAET LIEHTP CUM-
meTpuu. IIpocThie ¢GOpMBI — NMUHAKOWA, pOMOMYECKasi MpH3Ma, JUIID,
MOHO3ap. IlpuMepbi: opTOKIa3, AMONCUL, THIC.

B kpucTamnax TPUKAUHHOU CUHZOHUU BCE KOOPAWHATHBIE YIJIbl He-
npsmbie (cM. puc. 8, d). iMeeTcs AMILb LEHTP CHMMETpUM JIMGO dJie-
MEHTbl CHMMeTpUM OTCYTCTBYIOT BoBce. [IpocTeie ¢opMBl — MOHO3APHI
1 nuHakouasl. [IpuMepsl TPUKIMHHBIX MHHEPAJIOB — aKCHHMT, aJbOMT,
XaJbKaHTUT, aMa30HUT (puc. 11).

s KPUCTAIIOB, UMEIOLIMX €IUHCTBEHHYIO OCb CHMMETPHH 3-ro Uiau
6-ro mopsigka, oceBble KPecThl NOJIy4alOTCs He U3 TpeX, a U3 YeTbipex
ocCeli: TPM M3 HUX NeXaT B OJHOH rOPH3OHTAJbLHOW MJIOCKOCTH [MOJ yr-
namu 120° apyr K apyry, a yeTBepTasi BEpTUKaJIbHA M COBMNAfaeT C eANH-
CTBEHHOM ocblo L3 (Tpucomanvnas cumzonus, cM. puc. 8, e) win Lg
(zexcazonanbnas cuHeoOHUs, cM. puc. 8, x). I[IpocTeie popMbl rekcaro-
HaJIbHOM CHHFOHWH — F€KCaroHajibHble puU3Ma, MHPaMHUAa U AUIHPAMU-
[a, MOHO3Jp, MMHAKOUJ; B TPUrOHAJIbHOW CHHIOHUM elle W pas3JIMYHbIC
poMGO3ApHI ¥ CKaJIEeHOIAPHI, JPUroHanbHble NPU3Ma, MMPaMHUIA, AWMK-
pamupa. B TpuroHajJbHOW CHHFOHMM KPHCTAJUIM3YIOTCS, HampuMep,
KBapl, KaJbLMT, reMaTUT, TypMaauH (puc. 12); B rekcaroHajJbHON —
6epus1, mombaennT, anatut (puc. 13) u gp.

HTak, Bce KpUCTa/UTB AENATCS Ha CEMb KPUCTANN0ZPAPUUECKUX CUH-
20HUL: KyOMUYECKYIO, TeTparoHajJbHYI0, PpOMOMYECKYIO, MOHOKJMHHYIO,
TPUKJIMHHYI0, TPUrOHAJIbHYI0O U rekcaroHaipHyo. Eme pa3 3amerum,
4TO 3Ta caMasi o0l asi XapaKTepUCTHKA (POpMbl KPUCTANIOB OCHOBaHa
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Puc. 14. CHMBOJIBI KPHUCTA/UIMUECKMX TIpaHei

Puc. 15. CumBOsIBI MPOCTHIX KpUCTaanorpadu-
ueckux ¢opm: kyba (a), oktasmpa (6), pom-
6omoaekasapa (a)

a
”'""'" il
q |||
i lﬂl || Hi
Yutarens, AOMKHO ObITh, y)X€ 3aMETHJ, 4YTO JO CUX
Peayuu JKH3HH 1op, roBopsi 0 3aKOHax (POPMbI U CUMMETPUHU KPUCTal-
KPHCTaJL10B JIOB, Mbl M0JIb30BAJICh IJIaBHBIM 00pa3oM UX Mieasu-

3UpPOBaHHbIMA MOJEJAMH — IO CyHIECTBY HE CaMHMH
KPHCTaJUIaMH, a CBOMCTBEHHbBIMHM HM MHOTOrpaHHMKaMH. PeasbHble KpH-
CTaJUIbl CYLIECTBEHHO OTJIMYAIOTCH OT CBOMX TeOMETPHYECKHX CXEM.
«HVXHHIi» KOHEL KpHCTajL1a uaule Bcero aMGo COBCEM OTCYTCTBYET,
GO BMECTO KPHCTAJUIMYECKOIO OrPAHEHHMs HECET OTIEeYaTOK MOBEPX-
HOCTH, Ha KOTOpOW BHIDOC KpHCTa/l. B mnpouecce pocra Kaabii
KOHKPETHBI/ KPHCTA/A NpHOGpeTaeT uepThl MHAUBUAYAIbHOCTH M JI€JIa-
€TCA B UEM-TO HENOXOXHM Ha CBOMX COOpaTbeB M TE30K: U Pa3HbIMH
pa3mepamm, M mnpeobGiagaHHeM TO OAHMX, TO APYTMX rpaHeii, u Gecko-
HEUYHBIM pa3HOOOpa3ueM Yy30pOB Ha HHUX, U UcKaxkeHusimu ¢opmbl. (Uem
npHucTanbHee Mbl GyfeM J3ydaTb KpUCTasLl, TeM Gosble o6HapyXuM B
HeM Takux 4ept). IIpy BceM 3TOM MoOzeJsb Bcerhga BepHa B OZHOM: OHa
yKa3bIBAET YIVIbl MEXAY IPaHsMU M MeXAy peOpaMH, OAMHAKOBbIE Ha
BCeX KPHCTa/UlaX JaHHOTO MMHepasa.

W HAMBHIYabHbIA 06JIMK — 3TO U NleYaTh «IMYHOU Ororpaduu» gaH-
HOrO KPUCTaJlsia, ¥ OTpakeHHe OOLMX 3aKoHOMepHOCTel GOPMUPOBaHHS
peasbHBIX KPUCTa/10B. Yl 3HAauuT, HaM MHTEPECHO BYAET O3HAKOMMTHCS
C peasbHbIMH KPUCTAJUIaMH MMHepasioB mobmmxe. Ux 3apoxpeuue u
pa3BUTHE M3y4yaeT 0cobasi OTPac/ib MMHEPAJOTHM — OHTO2EHUS MUHE-
panoe.
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Puc. 17. Hckaxenue KpH-
CTaJI/IOB MIPH POCTE B ABHIKY-
wencs cpeae

I'paHM peasibHOrO KpMCTajula — 3TO He aOGCTpakTHBIE, MYCTHIE Feo-
METpHYECKHE IJIOCKOCTH, a (pHu3nyeckue MOBEPXHOCTH C XapaKTEPHBIM
penbeoM — WITPUXOBKOM, Oyropkamu, simxamu. Kak u apyrue ngeranu
peasibHOrO KpUCTaJLIa, PUCYHOK IPAHU ONpeNeNsieTCs U OBIMMH CTPYK-
TYDHBIMH OCOGEHHOCTSIMM MMHEpasa, M OBCTOATENbCTBAMHM Pa3BUTHSA
JAHHOrO KOHKPETHOTrO KpHcTasiia. Bce rpanu omHoM mpocToit (popMbl
MMEIOT OAHOTHITHYIO «CKYJBNTYPY», 06/1a7al0T OAMHAKOBLIMU (PH3MUEC-
KHUMH CBOMCTBAMH — OJMHAKOBO PAcTBOPSIOTCS, OIMHAKOBO 3JIEKTPU3Y-
I0TCS, afcOpOMpYIOT NPUMECH H T. A., ONUHAKOBO OPHEHTHPOBAHbBI OTHO-
CHUTEJIbHO HAlpaB/Je€HHH CMaiHOCTH. DTO MOMOraeT OTJIMYaTh MPOCThIE
¢opmer Apyr ot Apyra.

Mepeiinem x npuMepam. U3o6pakeunslii Ha puc. 20 kpuctann cda-
JIEpUTa UMeeT BOCEMb IpaHed, U3 KOTODPBIX YeThIpe C TPeyroJbHOM
wrpuxoBkoi. CiiegoBaTe/IbHO, HAO MPEANOJIOXKHUTD HaJUYME MO Kpaii-
Heil Mepe ABYX MPOCTHIX POPM — CO WITPUXOBKOM M Ge3 uee. Cyas mo
4MCJy, B3aMMHOMY pPAacCIOJIOXEHHIO W OYEPTAaHMIO IUTPMXOBaHBIX rpa-
HEl, OHM COCTABJAIOT TETPa’Ap («TpeyrosbHbI» MOJIOYHBIH MaKeT).
Fnagkue rpaHd — MaJjieHbKHE U OOWMX peGep HEe MMEIOT; HO MBICJEH-
HO MX MOJXHO MPOJOJIKHMTD 0 MIepeceuyeHn st APYT C APYroM, M TOrAa MOX-
HO yOeaMTbCH, YTO OHM TOXE€ COCTAaBASIOT TeTpa’ap. Kpucramn, cne-
JOBaTe/JIbHO, HYXKHO OTHECTH K KyOHueckoW cuHroHuu. Hamuuo u o6s3a-
TeJIbHBIN ee MPU3HAaK — YeTbipe och Lj: Kaxxaas mpoOXOAUT Yepe3 LIeHTP
MIagKO# rpaHu M uepe3 LEHTP NPOTHBOMOJIOXKHOH €il IITPMXOBaHHOU
rpaHM.

Kpucrann nuputa, n3o6pakeHHblii Ha puc. 21, TakKe UMeeT KOMOHU-
HauMIoO ABYX mpocTbiX GopM. MBIC/IEHHO pa3BMBasi NATHYTOJbHbIE Ipa-
HM, 1OOGMBaEMCA EpeCeUeHH T UX APYT C APYrOM M MOJIy4aeM NEHTarOHI0-
nexkasap {210). IlpoaenaeM TO e caMoe C HeGOJbIUMMH MPAMOYTOJb-
HBIMM rpaHsiMM — moayuaerca ky6 {100}.

Bmlywr — Pa3HOBHIHOCTb BE3yBHaHa (puc. 22). PyKkoBoaCTBysCH
dopmoii M cMMMeTpHed, a Takxe peabedOM rpaHeil, BbliensieM IBe
TeTparoHasbHble mpuaMbi {100} u {110}, TeTparoHanbHYIO AHIAPAMH-

ay {111} n nuuakonag {001}. Hanuuue s3tmx ¢opM u eanHCTBEHHOM
ocu CHMMMETPHH 4-TO MOPSAKAa CBHAETEJBbCTBYET O NPHUHAIJIEXHOCTH
KPUCTa/UIa K TETPAaroHaJbHOW CHHTOHMH.

Y kpuctasioB apceHonudpuTa (puc. 23) HaJMLO BCE IPU3HAKH
poMOHMYECKON CMHFOHMH: pacroJioXeHHe rabuTycHbix peGep noacka-
3bIBa€T MPAMOYroJIbHBIN OCEBON KPECT, B TO )K€ BpeMsl UMEIOTCS OCH
CHMMETPMHM TOJIBKO 2-ro mnopsigka. OXHaKoO TOYHBIMH HMCCJELOBaHNAMM
yCTaHOBJIEHa MOHOKJIMHHAsI CMHIOHUSI apCEeHONMMPUTA, a 33 KaXKyIWYyICs
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Puc. 22. Kpucrasn suayura
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Puc. 23. KpucTawibl apceHOmMpuTa

Puc. 24, Kpucraanbl Tonasa:
@ — MYDP3MHCKHIl THI; 6 — aJyHYHIOHCKHH THI; § — WJIBMEHCKHMH THN (HMXXHAA YacTb KPHUCTaNa
He rokasaHa)



Cpacrasice B CJYyYaiHBIX MOJIOKEHMAX, HHAWBU/bI
06pa3yioT cpocTKK M arperathi. Ho GbiBalOT M 3aKOHO-
MEpPHO OpMEHTHPOBaHHble cpactauus. Cpean HMX pas-
JNYaAIOT OBOMHHKM ¥ DMHUTAKCHH.

B 0eoiinukax CTPYKTYpbl MHIMBHIOB OJZHOTO ¥ TOTO K€ MuHepasa
CBSI3aHbl OCSIMHM WJIM TUIOCKOCTSIMH CMMMETPHH, KOTOPBIX Ka’XIblil MHIAM-
BHJ 10 OTAEJILHOCTH HE MMeeT (puc. 25, a). Pasanuaror ABOMHMKH Cpa-
CTaHus, IPOpPacTaHus ¥ NMOJMCHHTETHYECKHE (pHC. 26 u 27). [IBOHHUKM
IIMPOKO PacnpoOCTpaHEHB! B LIADCTBE MUHEPAJIOB M Ui HEKOTOPHIX MH-
HEpaJIbHBIX BMIOB OYEHb XapaKTepHbl (KMHOBaph, IUVIATMOKJIA3bl # [p.).
OOVH ¥ TOT X€ MMHEPAJI MOXET JBOMHMKOBATbCA pa3HbiMu criocobamu.

JIBOMHHKH OTJHMYAIOT OT OOBIYHBIX KPUCTA/UIOB M CPOCTKOB MO CJERY-
IOLIMM NpPH3HaKaM:

3akoHOMepHble
CTpacTaHMs

1) nosbimieHHas cuMMeTpus. Tak, ABOMHKK KBapua rno «10(pnHeHCcKo-
My>» 3aKOHy (puc. 28, 6) MMeeT Ha KaXX[0il roJI0BKe ABOWHON Habop rpa-
Heil MpocToi (POPMBI X ¥ MOITOMY KaXXeTCH reKCaroHaJibHbIM (C BEpPTH-
KaJIbHOU OCbiO Lg), TOrAa Kak HeCABOMHWKOBaHHBIM KpucTawn (puc. 28,
a) UMeeT TPUIOHAJbHYI0 CHMMETDHIO;

2) HanMuMe OOpaIUEeHHbIX, MEPEBEPHYTHIX YacTel (cM. puc. 26);

3) «IBOWHMKOBBIE LIBbI» — TIPAaHMLBI OTHEJbHBIX MHAMBHIOB Ha
rpaHsix KpucTtaaia (CM. puc. 28, 6) win Ha M3JIOMeE, 00pa3yIoUIMe 3aMK-
HYTHIA KOHTYP; Ha LIBaX MOJKHO BUAETb HECOBMA/IEHME LITPHUXOBKH;

4) BXoasiive yrjibl — B OTJIMYME OT KPHUCTA/IOB-MHANBUILOB — Bbi-
MyKJbIX MHOTOTPaHHMKOB. Bxopsiiiue yriibl MIMeIOTCA Tak)Xe Ha mapaJ-
JIEIbHBIX CpacTaHUAX (aBTOIMUTAKCHAX).

Jnuraxcueii Ha3pIBaeTCs OPUEHTHPOBAHHOE HApPACTaHME OJHOTIO MH-
aMBHIAa Ha Apyroi. M3BecTHBI 3MMTaKCHYECKHE HApACTaHUA TaJIeHHTa
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Puc. 25. Kpucranamueckne CTPyKTYpbl OBOMHMKA (@) M mapaanenbHOro cpactanus (6)
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Ha NMUPPOTHH, XAIbKONMUPHTA Ha TETPAdAPHUT, KBaplia Ha MOJEBON AT
(puc. 29) u ap. YacTHbIi cayyail SIMTaKCHHA — aBTOINMTAKCHsA, Hapa-
CTaHHe Ha KPHCTa/U1 TOro XXe MHHepanbHOro Buaa. Kpucrasumueckas
CTPYKTYypa aBTOIMMTAKCHYECKOr0 CPOCTKa MPEACTaABISAET OLHO LE0e —
napanneavroe cpacranue (cM. puc. 25, 6). IlpuMep aBTONMTaAKCHUN —
TaK Ha3blBaeMBIil CKMIeTpOBHAHBIN KBapu (puc. 30). «BropuuHbie»
MHAMBMAB HApacTa/M MPEMMYIIECTBEHHO Ha BEpLIMHAX TOJIOBKM H 3a-
TEM CPacTaMChb MeXAY co0OM, YTO M MPUBEJO K 00pa30BaHMIO BEHLIA,
WIH «CKHIIETpa».

PAgoM ¢ KpHCTa/L1aMH-MHOTOrpaHHHKaMM HEOOBIYHO
BeTBAumecs BBITVIAANT aXXYPHBIA KPUCTA/I rainTa — KaMeHHOMH
KPHCTa DI conu (puc. 31). 310 ocobas MOpoga KpUCTALIOB —

OJendpur (OT IPEYecKOro «IeHApPOH» — AepeBo), pas3-
BUBAIOLIUICSA B YCJIOBHAX, KOTAa NPUTOK MUTAIOLIErO BellecTBa K PacTy-
eMy KPHCTaJUTy 3aTPYAHEH, U 3TO CAEPXXUBaeT CKOPOCTb pocTa. B Ta-
KHMX CJyuasix HapacTaHMe MPOMCXOOUT MPENMYLIECTBEHHO 1O pebpam
W BepliMHaM — oOpa3syeTcs ckeaernas ¢opma. B mpouecce pocta Kpu-
cTas1, GyAyud Kak 6bl BHIHYXKIEH CaM OTHICKMBaTh cebe MUTaHME, pas-
pacTaeTcsi peGpamMu M BepLIMHAMH [AajJeKO OT LIEHTpa KpHMCTaJlM3a-
LIMH,— TaK BO3HUKaeT AeHAPUT. « Mopo3Hbie y30pbl» 3UMOM Ha OKHaX —
3TO AEHAPWTHI JIbAA.

PeasbHble KpUCTa/UIBI BCETAa COAEPXKAT CTPYKTYPHBIE
K uemy BemyT aedekTbl — NOCTOPOHHHE HOHBI, HE3aHATbIE Y3JIbI
«owmGKm» KPHCTAJUIMUECKOH pelleTKH U T. . Bce 310 — Heus-

6eXHble «OMOKM» MOCTPOEHHs B MpoLECCe KPHUCTA-
JIN3aLMH pEeTYJIAPHBIX, IPaBWIbHBIX CTPYKTYP BPOAE TOi, YTO MOKa3aHa
Ha puc. 1. Korga KpucTamn pacteT COKOHHO M MEAJIEHHO, Ae(dEKTOB
BO3HHMKaeT HEMHOIO M MO BHEIIHeMy O6JIMKY KPHCTa/Ula HX MIPUCYTCTBHE
He obHapyxwuaercs. Ho ecm «koHueHTpaumns» nedeKToB pe3Ko Bo3-
pacTaer (HampuMmep, IpH OLICTPOI KPHCTA//IM3aLMK), TO HECOBEpILEH-
CTBO CTPYKTYPHI OTpaXaercs ¥ Ha popMe KpHUCTa/LIa, OOl HEOXMNAaH-
HbIM 06pasom.

ITo Mepe pocTa u HakolUleHHs edEeKTOB CTPYKTYpa pacluenisieTcs
Ha OTAeJbHblE GJOKH, YyTb-uyTb Pa30PUEHTHUPOBAHHBIE APYT OTHOCH-
TeJbHO Apyra. Paspacrasce B CTOpOHBI OT LiEHTpa KPHCTa/UTM3alidH,
6710KH, B CBOIO OYepesib, TOXe PACLUEIUIAIOTCs, OpoXAas 61oku creny-
IOLUX NOKOJIEHHH, Pa30PUEHTUPOBAHHOCTDb UX HapacTaeT. B KoHIe KOH-
LIOB NMPOMCXOAMT HapyllieHHe CBATasi CBATHIX KpucTta/uiorpadpum — 3a-
KOHa MOCTOSIHCTBa YIVIPB: OO KPUCTA/UT IPUHUMaeT ChepUYecKYIo WK
KpuBOrpanHywo ¢opMy (puc. 32), mubo nosyyaeTcsi HEUTO BPOHAE KpH-
CTAJJINYECKOr0 CPOCTKa, B KOTOPOM MOXXHO pa3JINUMTh MPU3HAKH 3aKO-
HOMEPHOT'O PACIONIOXEHHS OTAEbHBIX YaCTel — «CyOUHAMBHAOBY (pHC.
33).

B HayanbHOI CTaguM GJIOYHBII POCT MOXET CONPOBOXIATHCS BO3-
HUKHOBEHHEM Ha IpaHsiX CTYMeHYaToro pejbeda, HaOMHUHAIOILETO Map-
KeT Wi MO3auKy. [IpH AanbHeileM pacIlelIeHHH pOMOO3IpH U KyObi
Hepeaxo MPpUHUMAIOT hopMy ceda. KpucTauibl IpU3MaTHYeCKOro 061u-
Ka pa3pacralorcs nyukamu (cM. puc. 33, ciaesa), a eciM KpUCTaJUI pacTeT
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Puc. 41. CxeMa reoMeTpu4eckoro oréopa:
a@ — PpOCT OTAENbHBIX KPWUCTAaJJOB; 6 — cpa-
CTaHHE B Apy3y; 6 — MNeEpexoa B Mnapasieb-
HO-LIECTOBATbIH arperar; ¢ — lUeTKa

pacnosoXeHbl OHM ObLIM He CAMIIKOM OJM3KO APYr K Apyry. Ycaosus,
61aronpusATHBIE AJsi MPOAOJKHTENBHOrO JPY30BOrO pPOCTa, OOBIYHO
CO3JaI0TCA MEUIEHHOWH KpuCTaJUM3aluei.

KAK U NOYEMY
OBPA3YIOTCs1 MUHEPAJIbI

HauaB cBoe cylecTBOBaHHMEe OKOJIO MATH MU/UIMApIOB JIET Ha3aj, Ha-
Lia JIaHeTa HaXOOUTCS B COCTOSTHMM HEIPEPLIBHON 3BOJIIOLMH. JTOM
3BOJIIOUHEN IBMXYT [BE CUJIBL COBCTBEHHAsi DHEPrUsi 3e€MJIH, COCPENO-
TOUYEHHAas TJIaBHBIM 00pa3oM B ee Hepax, ¥ JHEPrusi, KOTopyio 3ems
NoJiyyaeT W3BHE, B BUJIe CBETA U Tema, uaayyaeMoix CosHUEM.

Henpa 3emum — ruraHTCkMii 3HEpreTMYECKMM KOTeJ, B KOTOPOM
rOCIOACTBYIOT BBICOKME AABJIEHMsI M Temmepatyphl. VX kosoccaibHas
3HEpPrusi CTPOMUT KOHTHUHEHTHI U TOPHBbIE CHCTEMBI, BBI3bBIBAE€T 3eMJle-
TPSICEHUS U U3BEP)KEHMs BYJKAHOB. OCHOBHBIM MCTOYHHKOM BHYTpEHHe-
ro Tensia 3eMyIM CJAyXKaT WYIIME B €€ TIYyOHHAX MPOUECCH PafHOaKTHB-
HOro pacrapa.

Yepes kaxapie 100 M ynaneHust OT NoBepxHOCTH 3eMJIM TeMIlepaTy-
pa noBbINIaeTCs B CpeiHeM Ha 3°, naBnenne — Ha 30 - 10° ITa. Ha Gonb-
IMX TJyOMHAX 3eMHOE BEIECTBO CHJIbHO HArpeTo, MeCTaMHu A0 pac-
NUIABJIEHM S, M CUJILHO CKaTo. B TAKOM COCTOSIHMM OHO 001aJaeT HeOObIu-
HBIMM CBOWCTBAMHM, HalpuUMep, CIOCOOHO yAepXMBaTb 3HAYMTEJIbHbIE
KOJIMYECTBA JIETKO TOJABMIXHEIX, JIETyuuX coeauHeHui. C rayOuHoM Me-
HSIETCS XMMMYECKHUH COCTaB HEAp.

W3 ray6uH 3eMiin TeIIo pacupoOCTPAHAETCS HA ee OTHOCHTEBHO XO-
nojgHble BepXHWE 30Hbl. OCOOEHHBIN MHTEPEC NPEICTABRISAET MEPEHOC
TerJla KOHBEKLHMeNd — BOCXOASALIMMHU [MOTOKAMHM HarpeToro BellecTBa:
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[IPY 3TOM B BEPXHHE YaCTH 3€MHOI KOpBI IOCTYNAeT U CaMO COAEPXKUMOE
r1y0OoKuX Heap. 3apoXOasch Ha rJIyOUHE AECATKOB KUJIOMETPOB, OTHEH-
HO-)XMIKHME pacljaBbl CJIOJKHOrO, INPEUMYLUECTBEHHO CHJIMKATHOrO
COCTaBa, HacCbllIEHHbIE JIETYYUMHU COEOUHEHHSIMM, — TaK Ha3bIBaeMble
Mazmbl — TPOIVIABNAIOT cebe MyTh B TOPHBIX MOPOAAX, NOAHMMAIOTCS
MO TpeIyHaM ¥ 3aCTbIBAIOT B BEPXHUX YacCTAX KOpPbl WIM U3JIUBAIOTCS
Ha MOBEPXHOCTb B BHJE BYJKAHMYECKOH JsiaBbl. COrJlacCHO COBpEMEHHBIM
npeACTaBIeHUsIM, FlyOMHHOE BELECTBO 3€MJIM MOCTEINEHHO JEera3upyer-
CH, T. €. TepsIeT JieTyuue KOMITOHeHThl. YacTb MX BMecTe ¢ MarMoi mnepe-
HOCHTCSI K MOBEPXHOCTH 3eMJIM M BbiAeNseTCA B aTMOC(epy NMpHU MOHU-
JKeHum AasneHust. [Ipyras yacTb 00pa3syer Ha riyOMHe TieperpeTbie ra3o-
BO-XKHM/IKME PacTBOPbI, COCTOSIUME IIaBHbIM 0OpPa3oM M3 BOABI M Yriie-
KMCJIOTBL. DTH PaCTBOPBI TaK)Xe MOJHUMAIOTCH K TOBEPXHOCTH, OKa3blBast
MO MyTH CWIbHOE BO3[EHCTBME Ha MHUHEPaJbl FOPHBIX MOPOA.

Eiue Gonblie sHeprus, noaydyaemas 3emnaeit ot Connua. 3emMuas 1mo-
BEPXHOCTb HENPEPBIBHO BOCIMPHHHUMAET COJTHEYHOE HM3JIyyeHHe MOILHO-
cteio 8,5 + 10* mapa. kBT — B 10 000 pa3 Gonbllie BCeil SHEPIUH, OHO-
BPEMEHHO BbIpaBaTHIBAEMOIt YEJI0BEYECTBOM, HAMHOTO GO/IblIE TEMJI0BO-
ro MOTOKa U3 HeAp. ITa 9HePrus BbI3bIBAET MOIHbIE ABU)KEHHUS B aTMO-
cepe, KpyroBopoT BOApl, ABU)KEHUE PEK H JIEAHUKOB, BbIBETPUBAHUE FOP-
HBIX IIOPOA, ¥ HUBEJIMPOBaHUE rOPHOro peJsibeda. Tem caMbiM MeUIEHHO,
HO HEYKJIOHHO CBOAMTCSI Ha HeT pabora BHyTpeHHMX cuwi 3emid. MoXxHO
CKa3aTh, YTO I'PAHAMO3HbIE FOPHbI€ NOCTPONKM BO3HHUKAIOT JIMIIb TOTOMY,
YTO 3TH CUJIbI KOHLIEHTPUPYIOTCS B OTAEJIbHbIE NEPHOAB! M B OTAENBHBIX
30HaX IUIAHETHL. DTO MO3BOJISIET UM Ha BPEMsl OMNepedNTb MOCTOSTHHbIE
cuibl pa3pyumieHus. KonoccanbHasi 3Heprusi COJIHEYHOTO MPOMCXOXKAE-
HUsI, C KOTOPOM He UAYT B CPaBHEHHWE Ja’kKe MOIIHbIE siJlepHble B3PbIBHI,
CJIy>KUT MPUUYMHOM KPYMHBIX yparaHoB U HaBoaHeHMit. OTpOMHBIE ee 3a-
nacel HakalJIMBaKWTCA B Ouocdepe — Hacensiomux 3eMJII0 OpraHu3-
MaxXx — M COCPeJOTOYEHbI B MOPIOYUX HMCKOMaeMbIX.

Bce reosiormueckue MpoOLECCHl, OT I'PaHAMO3HBIX BYJIKAHUYECKUX
KaTacTpod K0 He3aMETHOrO IJ1a3y UCMAapeHUs BOABI MOpell U 03ep, Com-
POBOXX/IAIOTCA Mepepacrpeie/ieHNeM BelLecTBa M dHeprun. PazHoo6pas-
HeillllMe TBepAblE, XHUIKUE M ra3oobpa3Hble BellecTBa NPH 3TOM pa3py-
WAKTCA ¥ B3aMEH BOZHUKAKOT HOBBIE: TO 34€Ch, TO TAM MPOUCXOAUT 00-
HOBJIEHME MMHEPAJIBHOrO COCTaBa 3€MHOM Kopbl. TakoB camblii 0OLIMiA
OTBET Ha BOMPOC O TOM, MOYEMy OOPa3yOTCs MUHEDPAJIbL.

He Menee Ba)eH M JApPYroi BOMPOC: KAKUMM NYTAMU 00pa3yrorcs
MuHepabl, Taknx nmyTei oueHb MHOro. 3a peJKMMH MCKJIIOYEHHUSIMM Mbl
JIMIIEeHbl BO3MOXXHOCTUM HabmofaTh MpPOUECCH MHHEpPasooGpa3oBaHus
HerniocpeacTBeHHo. Opnako, onupasich Ha (PU3UKO-XMMHYECKHE 3aKo-
HOMEPHOCTH M JAHHbIE T€0JIOMMH, MB MOXXEM CYIUTb O HUX JOCTaTOYHO
apocrosepHo. [epBocTereHHOE 3HAUEHHE UMEeT UCTOYHMK SHEPriuH 3THX
MpPOLeCCOB. FHJOzeHHbIe TPOLECCH], UAYLME 32 CYUET BHYTPEHHEH 3Hep-
ruy 3eMJid, BeCbMa OT/IMYAIOTCA OT NMPOLECCOB ZUNePZeHHbIX, IPOUCXO0-
OSILMX 33 CYeT BHELUHEW, T. €. COJHEeYHOM, SHEPruu.

K 3HIOT€HHBIM OTHOCSATCS MPOLECCHI, COIPOBOXIAIOLIME 3aCThiBa-
HME MarMbl Ha IIyOuHe (UHTPY3UBHbIE) WM HA IOBEPXHOCTH 3€MJIH MpH

53



BYJIKAHHYECKUX U3BepXXeHUunx (agdgy3usnvie). Ha rnybuHe 3aTBepieBa-
HUE€ MarmMbl WAET MEIJIEHHO: 3TO CBSI3aHO C HU3KOM TEIIONPOBOAHOCTHIO
FOpHBIX MOPOJ, a TakKXe C BBICOKMM JaBJIeHHEM, 6s1arofapsi KOTOPOMY
B MarMe yJlep>XHBaIOTCS JieTy4yHe KOMITOHEHTHI, OHUXXAIOIIue TeMrepa-
Typy €e KpucTaiu3auuu. I1o Mepe 3aTBepaeBaHWsi OT MarMbl OTAEJISA-
IOTCA OOOrauleHHble JIETYYMMHM KOMITOHEHTAaMH OCTaTOYHbIE PAaCILIaBbI,
[PU KPUCTA/UIM3aLMK KOTOPHIX BO3HHUKAIOT TaK Ha3bIBaeMbI€ ErMaTHTHI
co cnenudUyeckuMH MUHepasamu. [Ipu nanbHelilieM CHUXKEHUU TeMIle-
paTypbl MPOLIECC NMEPEXOAUT B 2UODOTEPMANLHYIO CTAafyvI0. OCHOBHBIM
TIePEeHOCUMKOM BEIeCTBa M CPefoii MHHEPasoo0pa3OBaHMsi CTAHOBATCH
JKHAKUE BOIHBIE PacTBOPHIL.

ITout BCe CUIMKATHblE TOpPHBblE MOPOABI — TIPAaHUTHl, AUOPHUTHI,
6a3anbThl M T. A. — 06Pa3yIOTCA NMpPU SHAOTEHHBIX MPOLECCaX. DTH XKe
npoueccH (HOPMHPYIOT PYAHBIE XUJbl, MECTODOXIEHUSI OOJBIINHCTBA
METAJ/UIOB U HEMETA/UVIMYECKUX II0JIE3HbIX HCKOIIaeMbIX.

B mpOTHBONOMIOKHOCTD 3TUM MPOLIECCaM, OOA3aHHBIM IPO3HBIM CH-
J1aM 3eMJIH M TIOJI3€MHOMY OrHIO, FMIIepreHHble MPOLIECChl He OTIMYAI0T-
Csl HM BBICOKMMHM TeMIlepaTypamMy, HA BHICOKHUMM AABJCHHUSIMH, — OHHM
NIPOTEKAIOT Ha 3€MHOIA TIOBEPXHOCTH WM BOIM3HM OT HEe. DTO U BHIBETPH-
BaHMe FOPHBIX MOPOJ, KOrJa OIHOBPEMEHHO UIAET OfOraleHUe 3amexei
MOJIE3HbIX MCKOMAaeMbIX: JIEKHE MPOAYKTHI BbIBETPUBAHUSI YHOCSATCS Te-
KYYMMM BOAAMHM, a TSXKeJble LIEHHbIe KOMIIOHEHTbl OCTalOTCsl Ha MECTe;
M XMMHMYECKOE BbIBETPMBAHME DYIHBIX 3a/iexedl ¢ obpa3oBaHMEM 30H
OKMCJIEHHSI MU HOBBIX MHHEDPAJIOB; M 00pa30BaHNE OCAJOYHBIX FOPHBIX MO-
pOA — M3 CHOCHMMBIX B BOAOEMBI TEKYYMMH BOAAMH NMPOAYKTOB BBIBET-
puBaHMs (recyaHWKH, TJIMHBI, KOHIJIOMEPAThI U Jip.), B pe3yJibTaTe Kpu-
CTaJIIM3allui paCTBOPEHHBIX B BOJE BEIECTB, OTJIOXKEHUSI OPraHUyYeCKUX
OCTaTKOB (M3BECTHSAKH, MCKOMaeMble yIrid M Ap.).

l'unepreHHoe MPOMCXOXAEHHE HUMEIOT POCCHINMU 30JI0Ta, IJIATHHBI,
MOHALIMTa, IOBEJIMPHBIX KAMHEH, MECTOPOKAECHUS NOPIOYMX MCKONaeMbIX,
OOKCUTOB, HEKOTOPBIE MECTOPOXKAEHMSL JXEJIE3HBIX M MapraHueBbiX Py,
cepbl U T. O.

B oTaenpHYIO rpymnny BeIAENSIOT MeTamopduueckue nNpoLecchl rnepe-
pabOTKN FOPHBIX MOPOJ, KK 3HAOTE€HHOTO, TAK M THIEPreHHOTO MPOMC-
XO0XJeHMs Moy, AefcTBHEM BbICOKUX JaBJIeHUH M TeMnepaTtyp. Meramop-
(duueckune mpouecchl MpeBpauialOT M3BECTHAKM B MPAaMOpPbl, [VIMHbl —
B KPUCTQJUTMYECKHE CAAHIBI C TPAHATOM M KMAaHUTOM M T. 4. I'y6okue
ripeoGpa3oBanus py MeTaMop(Hu3Me B 3HAUMTEIBHOI CTENeHU 00ycI0-
BJIEHBI BO3/I€HICTBMEM Ha MOPOABI IEPErpeThiX PacTBOPOB B 06CTaHOBKE
CHJIBHOT'O C)KaTHsl.

TpuMepHast miKajga yCJAOBHMIA pa3IMUHBIX MPOLIECCOB MUHEPaI000pa-
30BaHMs MPHUBEAEHA B TabI. 2.

3a noaryio uctopuio 3emMiin pa3Hoo6pa3Hble re0J0OTUYECKHEe IPOLEC-
Chbl TIPOMCXOAWJIM Ha Ka’XKJAOM y4yacTKe ee KOpbl, HaKJaJAblBaJUCh JAPYT
Ha Apyra, nepepabaTbiBasi yKe TOTOBbl€ NPOAYKTHl. MUHepasibHbIi CO-
ctaB (OPMHPOBAJICA TaK)Ke MOJ BINSIHUEM SIBJIEHHUH MmeTacomaro3a —
3aMeLUEHHIT MUHEPAJIOB, MPOUCXOIUBILIMX WHOTAA B MaciiTabax MHOTHX
KYOMUYECKMX KHJIOMETPOB.
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TABAUUA 2
MPOLUECCHI MUHEPAJIOOBPA30BAHUA

Tun npouecca ﬂ“{:ﬁ"ﬁ; Temnepatypa, '-l::nt{:fgy:: z’:'xll::x-
c BHAOB, %
HHTpY3MBHBIH 6000—10 000 600—900 12
(B OTAENBHbIX (zo 1200)
cayuasx po 50 000)
Addy3usnblit 1—800 mo 1500 10
[TermMaTUTOBBIN 4500—5500 400—700 22
T uapoTepMabHbI 2400—3500 50—400° 43
'neprenubit* okono | a0 50—60 49
MeTtaMopduueckmii 2200—17 000 450—950 12

* IIpu yNIOTHEHMU ¥ OKAMEHEHHH OCafKa TEMNEpaTypa MOXeT NoBmaThes 10 90—100 °C,
nasnenne ao 800. 10° a.

Ho nouemy npu xaioM nponecce BO3HHUKAET AOBOJbHO OTPaHUYEH-
HBI MMHEPAJbHBIA KOMILIEKC? DTO KaXeTCd CTPaHHbIM, KaK i TOT (paxT,
4TO MMHEPANbHBIX BHIOB BOOOLIE Maji0 — HECPABHMMO MEHBILIE, YeM
MCKYCCTBEHHBIX BelllecTB. Beab oOpa3oBanme MMHEpasoB OOBIMHO MAET
B CTOJIb CJIOXKHOM TO COCTaBy cpeJe, UTO BCAKWUHA pa3, Kazajoch Obl,
JIOJI)KHO BO3HMKaTh MHOXXECTBO pa3HbIX MHHepasbHbIX BHMIOB.

TpuurHa B TOM, YTO JIIOOBIE MpPOUECCH (M MHMHEpasToobpasyiolue,
KOHEYHO, B TOM YMC/€) HAYT B CTOPOHY o0pa3oBaHMsl YCTOMYUBBIX,
DAGHOBECHbIX TIPOAYKTOB, a Ka’XAbIH TaKOW MPOAYKT paBHOBECEH JIMIIb
Npy OINpeleJeHHbIX YCJIOBUAX — TEMIlepaTypax, AaBIeHUSX, COCTaBe
cpenpl. Te ke XMMUUYECKHME KOMIIOHEHTHI B JIPYTrMX YCJOBUAX 06pasyior
ApyrHe MUHEepasibl — BCIIOMHHMM XOTA Obl BBICOKO- M HU3KOTEMIIEpATyp-
Hble KBaplbl.

3HauyuT, UMEETCs JIOrHyeckas, 3aKkOHOMEepHasi CBA3b MEXIY TUIOM
npolecca U ero MUHepaJbHbBIMU NpoaykTaMu. KcraTu, MMeHHO OHa
JAenaeT BO3MO)XHBIMU LieJIeHanpasjieHHble TOUCKM MUHEPAJIBHOrO ChIPbS:
CBMHLIOBblE M LMHKOBBIE PYIABl MILYT TaM, A€ re0JIOTUYECKAas MCTOpUS
CBHU/IETEJIBCTBYET O MPOMCXOAMBIIMX KOrfa-TO IMAPOTEPMANIBHBIX MMPO-
ueccax OMpeNeNIeHHOrQ TUMAa; KepaMUUecKoe Chipbe W HeKOTOpbie I0Be-
JIUPHble KAMHM — B TPaHUTHBIX nermaturax, U T. A. Ho ectb u Takue
MHKHEpPaabl, KOTOpBIE MOryT BO3HMKATHL B O4YEHb UIMPOKOM JMarna3oHe
YCJIOBHM M BCTPEUYAIOTCA NOBCEeMECTHO. K TakyMM «CKBO3HBIM» MUHEpaJiaM
fpUHAMIeXaT, Hanp¥Mmep, MMPUT U KBapl. BOJbLIIMHCTBO MUHEpaJsoB,
OJJHAKO, BCTPEYAETCsI B MECTOPOXAEHUAX ONpeeseHHbIX THIIOB. Oco0kie,
WUCKJIIOUUTE/IbHbIE YCJIOBHUSA a30BaHUS OOYCIOBJAMBAIOT PEIKOCTb Ta-
KMX MHHEPAJIOB, KaK ajima3. YHCJI0O MUHepaJbHbIX BMOOB B 00lEM yBe-
JIMUMBAETCA C MOHM)KEHUEM TeMilepaTypbl M Aasiedusi (cMm. Tabs. 2).
Bosbllioe YKCc/I0 BEIECTB BOOOILE He MOXET BOSHUKHYTb B NPHPORHOM
06CTaHOBKE, XOTH YCJOBUSA IS MX MOJy4YE€HHs BIIOJHE BO3MOXHO CO3-
JaTh B JabopaTopuy WIM Ha 3aBOJE.

Ho ecan Bce 3TO Tak, TO He MEHee MapajaoKcajeH M TOT (HakT, YTo
MHMHepa/bl, O00pa30BaBLIMECSH KOIHA-TO MPHU CBEPXTEMIIEpATYpaX H
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HOe MHOroo6pa3sue opM, K KOTOPOMY Mbl NIPAUKOCHYJIMCH B MPEAbILYLUEH
IJIaBe.

Vxe Ha 3ape HayuHOI KpucTatorpadpum paboThl 6aecTsAIMX IKCHe-
pumenraropoB A. JlaByasbe (1743—1794), H. Jlebnanma (1742—
1806), T. E. JIoBuua (1757—1804) noka3asnm, 4To yCJIOBHS POCTa KpH-
CTAJUIOB BJMSAIOT HA MX BHemHHMA 061uK. C TeX Mop HAyKOi HaKOMJIEHO
MHOro (akTOB, NPOJUBAIOIIMX CBET M HAa XapakTep 3TOrO BIMAHHUA,
M Ha er¢ «vexanu3m». OOHaKO KapTUHa O4YeHb CJ0XHa. JlocTaTouHo
CKa3aTb, YTO PAGTYLUMii KPHCTAJLI JIETKO MEHSET CBOIO (POpMy, Hanpumep,
B 3aBHCHMOCTH OT €/Ba YJIOBUMBIX IPUMecell K MMHEPaooOpa3ylomeMy
pacTBopy. J10 3aKOHYEHHOHN TEOpUH 3AECh IIOKA €lle AANEKO.

W B 3aKmioyeHHe elle OAMH MHTEPECHBINA BOMPOC: CKOJBKO BpEMEHH
pacTyT KpUCTa/UTHl MHUHEPasoB? DTO 3aBMCHT OT MHOTrOro: OT TeMile-
paTtypbl M KOHUEHTPAaLUMH MMHepasooOpasyiowei cpefbl, OT CKOPOCTH
MONOJIHEHUA €€ KPUCTAJUTN3YIOIIMMCS BELIleCTBOM, OT TEMITOB IpPOTEKa-~
IOIMX B HEH XHMHUYECKHX peakluif. B kpucTasain3anuu MoryT HacTynarb
nepepbiBbl, POCT MOXKET CMEHATHCA PAaCTBOPEHHEM BBIPOCLINX KPHCTal-
sioB. OueBHIHO, MMeET 3HAYEHHE M BeJIMYMHA MHAMBHUAA: MPH OJMUHAKO-
BBIX YC/NIOBUSIX MaJIEHbKHil KPHMCTAJUIMK BbIpAacTaeT ropasfo OwbicTpee
KpucTaula-ruranta. CiefgoBaTesibHO, NpaBHWIbHEE FOBOPUTH HE O BpeMe-
HHU, a O CKOPOCTHM pOCTa.

IMpupoaHbie KPUCTAUIBI PacTyT U3 MOABHXXHBIX CpeJi — PacTBOPOB,
pacruiaBoB, napos. Jlaxe KOraa KpUCTaL1 oGpa3yeTcs B TBEpAOi cpexe,
POCT ero uier Kak MpaBwIo 3a CYET MUKPOCKONMYECKH TOHKOTO «4exsiay»
OKPYJXaIOLLlero pacTBopa.

YHuBepcanbHBIl NPUPOAHBIA pPacTBOPHTEIP MHHEPAJOB — BOJA.
IIpy KOMHATHBIX yCJIOBHAX B 1 J1 Bogsl MOXHO pacTBOpuTh 350 r ranura,
win 2 r runca, wim 0,013 r xanpuuTa; pacTBOPMMOCTb GONBIIMHCTBA
OCTaJIbHBIX MMHEPAJIOB HMYTOXHA. OfHAKO B TNyGOKHMX Heapax Boga
BCEria COJEPXHT aKTHBHbIE NMPMMECH M BAOOGABOK CWIBHO Harpera M
c)XaTa OTPOMHBIM JaBJIEHHEM.

Takasi Boga — 3TO y)XXe HacCToslliasi «<arpecCUBHasi Cpefa»; KBapiia,
Hanpumep, OHa criocobua pactBoputbh B 10 000 pa3 6osblue, ueM mpu
HOpMaJIbHBIX yc/oBMsX. KpoMe TOro, MHOrMe MHHEpaabl 00pasylTcs
3a cueT XMMHYECKUX peakLMil MeXJAy XOPOHIO pacTBOPMMBIMH BEIIEeCT-
Bamu. [Ipm TakMx OOGCTOATENBCTBAX CKOPOCTb POCTAa MOXET ObITh
BIIOJIHE OLULYTHUMOH.

IIpAMBIX JaHHBIX O CKOPOCTH POCTa NMPHUPOAHLIX KPUCTA/UIOB HEMHO-
ro. Bor HekoTopbie M3 HUX:

— BbINIOJIHEHHE KBapleM TpeluHbl mupuHoi 30 cm (mo pacuery,
OCHOBaHHOMY Ha HaGsonenusix):2,7 roga (ckopocts pocra 0,3 MM/cyT-
KH);

— BBLIMOJIHEHHE T€MaTHUTOM TPEIMHb IMMPUHOH 1 M npu U3Bepxe-
uuu Beaysus B 1817 r.: 10 aueit (50 mM/cyTkn);

— pocT KpucTaUIoB runca Ha CakckoM o3epe, Kpeim: 0,001 —0,008
MM /CyTKH;

— pOCT aparoHMTa M3 ropsumx HUcTouyHukoB B Kapnosbix Bapax,
YexocaoBakus: 0,7 MM/CyTKH;
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— pOCT KaJIbLIMTa U3 ropsiymx UCTouHMkoB Ha Kamuartke: 0,0055
MM/CYTKH;

— pOCT OJMBMHA B pacmiase 6azanbra (Kamuatka): 0,6 MM/CyTku.

HckyccTBeHHOE BbipalliiBaHUE CHHTETHUECKMX aHAJIOTOB HEKOTODBIX
MMHEPAJIOB MOXET ObITb OCYIIECTBJIECHO CO CJAEAYIOLIMMHU CKOPOCTSMH,

MM/ CyTKH:

anmas 1,6—3,2; anatut 6,5;
KOPYHJ 0,3—365; npyctur s
KBapLy 0,06—40; ueonutTH 0,0005—0,015.

B BblpaluBaHMM KPUCTAJUIOB Mbl B UEM-TO ONEPEININA TEXHOJIOTHIO
NPHUPOABI, 4 B YEM-TO €lle HE HAYYMJIMCh XOTH Obl moapaxarb eif. Tem
He MeHee, NPOoJe/iaB HECJOXHBIA [OACYET, Mbl BIpaBe AOMYCTHTb, YTO,
HarpuMep, pOCT NPUPOAHBIX KPUCTAUIOB KBaplia, BOIPEKH pacrnpocTpa-
HEHHOMY TpPEeACTaBJIEHUIO, MOr MPOAO/KATBCHA BCEro JWllb IECATKH
JIET — MTHOBEHHbBI 3MU30[, reosiornueckoi uctopun. Euwe Gonee nopa-
3UTEJIbHO, UTO NPUPOAHbIE aiMa3bl 00pPa30BaJNCh, BEPOSTHO, 33 CUHTAH-
HBIE CYTKH.

CJIOBO O BYAYLUIEM

Hcropusi MMHEpPaJIOTUM — 3TO UCTOPHUS TIIATEJBbHOIO HAKOIUIEHUS
¥ OCMBIC/IMBaHUsl HABGIIOAEHMIT M BMECTE C T€M AeP3HOBEHHBIX, MOPON He-
TepleJUBBIX M JaXe (HaHTAaCTUYECKUX MMOMBITOK HAay4YHOH MBICJIH BbIp-
BaTbCsl W3 Kpyra NpPHUBBIYHBIX MpeaCTaBleHUi. B cylmHOCTH, TakoBa
MaJIeKTHKa Pa3BUTHsA JIO00N €CTECTBEHHON HAyKH: TLIATEJLHOE OCBOE-
HUE JOCTHMTHYTOrO M BHe3anHoe pa3spylialolllee U cO3Mujamollee BTOp-
JKeHHe HOBOHM KoHLenuuu. U oyeHb 4acTo HOBaTOpcKas ujest BCTpeyaeT
aeduuMT PakToB, Ha KOTOpBIE OHa Moryia Gbl oneperbcsi. Bot mouemy,
no ciosam B. Y. BepHaacKoro, «isi HaTypajJucTa OCHOBHOI paboToii
SIBJIAETCA... TOYHOE YCTAaHOBJIEHME U MU3YyYE€HUEe KOHKDETHBIX Hay4YHBbIX
¢dakToB>. BOT oUEeMy MUHEPAJIOT CTPEMUTCS TIPEXK/AE BCEro HabII0aaTh,
M BeJIMuaiiliasi, He3aMeHMMasi IeHHOCThb [UIsi Hero — caM MHHepaJl, He-
OCIIOPUMOE CBHUAETENBCTBO MPUPOIDIL.

* kK

CoBpeMeHHasi Hayka O MHHepaJiaX LIMPOKO MPUBJIEKAET K UX U3yye-
HHUIO JaHHBbIE U JOCTHIKEHUS APYTMX HayK — (PU3MKH, XMMUHU, KPUCTaJ-
gorpacdun, reosorm. Ha 3TOM OCHOBaHMM 4acTO YTBEPXAAIOT, YTO
MHMHEPAJIOTHS] — 3TO XMMKsI MUHEPAJIOB, KpUCTaIorpacust MUHEpAJIOB,
TepMOAMHAMUKA MUHEpaJIOB U T. X, HanpuMep, B nepBoit nmosioBuHEe Ha-
ero Beka GO/IbIUIMHCTBO yU€HbIX, B TOM YHCJIE U TaKUE KPYITHBIE AESATEN
ecrecTBO3HaHus, kak B. U. BepHaackuit u A. E. DepcmaHn, pasaenmau
B3IJIS1J, HAa MMHEPAJIOTMIO KaK HAa XMMHIO 3eMHOI Kopbi. CripaBeJiMBBI
JIM TIofo0HbIe cyxaeHusn? U pa, n Her.

Xumus, ¢usnka TBepAOro Tesa, KpucTtaiorpadus, MaTeMaTHKa,
Jpyrue HayKd B MPUJIOKEHUU K MUHepajaM — 3TO AEHCTBUTEJbHO CO-
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cTaBHbIE YaCTH MHHEPAJIOrMH, HO OHA He McuepnbiBaeTcsa UMH. [Toxanyit,
6oJ1ee TOYHO ObLTIO ObI CKA3aTh: HE MOXKET ObITh HcYepnaHa. Benb 3Tu Ha-
YKM BO3HHKJM B rnpouecce auddepeHinaumm, pa3rpaHuueHus 3HaHUMH,
UCTOYHMKAMM KOTOPBIX CJY)XWJIM TPHpPOAHbIe (PEHOMEHBI, B TOM YMCJIe
1 (beHOMEHb! MUHepasbHOro Mupa. IIpoucxoauio csoero poaa pasgesne-
HHE TPYAa Me>X[y HayKaMH, Ka)kaas BblJeJisijla U3 CJI0XHOrO NPUPOAHO-
ro sIBJIEHHS OAHY TOJIbKO KaKylo-HMOyAb CTOpPOHY, abCcTparupysich OT
OCTa/IbHOr0. XMMHKOB MHTEpPECOBaJ, HAapuMep, COCTaB MUHEPAJIOB: XH-
MHUYECKUE 3IEMEHTHI ObUTH OTKPBITHI B IPMPOLHbIX TE€/aX, IIaBHbIM 00pa-
30M MHHEpaJIaX WM MPOAYKTaX MX MepepaboTku*, OJHAKO UX BOBCE HE
MHTEpecOoBaJii HY L[BETAa MUHEPAJIOB, HU pa3Mepbl WIM UCKaKeHUs KpH-
ctajiioB U T. 1. Ho MoJxHO /11 mepeiTH OT AaHHBIX (HU3HUKH, XUMHUH, KPU-
crayuorpadpun o6paTHO K TOMY, UTO Mbl BKJIAABIBAEM B [TOHATHE «MHMHE-
pas»? U soruka, ¥ HalM NpeAcTaBleHUsi O MUHepajaxX MOACKa3bIBAIOT:
HeT, MMHEpaJl — sBAEHHE GoJiee eMKoe.

Munepas1 — CJIOKHBIA IPUPOAHBIA OOBEKT, U CJOKHOCTD €r0 3aKJI0-
YaeTCsi He TOJbKO B TOM, YTO OH 00JaJaeT MHOTMMH KaueCTBaMH, HO
U B HAJIMUUM TAaKMX KayecTB, KOTOPbIE NMPUCYLIM TOJIBKO €My, MUHEpasy.
B ¥3BECTHOM CMBbIC/IE OH aHAJIOrMYeH JXHBOMY CYLIECTBY: O >KHBOTHOM
WM O PaCTEHHMM HeJsib3sl BeZlb CKa3aTh, UTO 3TO CMECh TAKUX-TO XMMHUYe-
CKHMX BELUECTB C TAKOM-TO Maccoif M T. A. (XOTS BCE 3TO caMo Mo cebe u
BepHO) . TOUHO Tak Xe M «MUHEpaJI» HE UCUEPNBIBAETCS CYMMOIA CBOHCTB,
OMMKCBHIBAEMBIX APYTMMH HayKaMH.

3HauuT, HayKa 0 MUHepaJlaX [0/DKHA BKJI0YaTb HE TOJIbKO ONMMCaHHe
MMHEDPAJIOB B NOHATUAX M TEPMHHAX APYrdX HayK (a IpeMMYyHIECTBEHHO
MMEHHO TaKOBa MHUHEPAJIOTUsl CETOfHs), HO M COOCTBEHHbIH, crieludu-
YecKH¥ MoAXO0MA K MUHepasiaM. HbIMU C/IOBaMH, MUHEPAJIOTUS HY XKHaeT-
Csl B CBOMX COOCTBEHHBIX KOHLEMMAX, COOCTBEHHOM OCHOBHOM METOME,
coOcTBeHHON (pyHAaMeHTanbHOU Teopuu. Ho moka, 1Mo cioBaM BUAHOrO
teopetnka MuHepasornn H. II. IOwmkuHa, «Mbl majiekum OT CO3JaHMA
aaxe oOIIMX €e KOHTYpOB».

3TO OTYETJIMBO MPOSIBIAETCA y)XX€ B OTPaHUYEHHOCTH MHMHEpaJIOry-
4yecKo#l cuctemaTMku. MuHepanorusi 3aMMcTBOBaJIa U CEroaHs MpPOJOJI-
JKaeT 3aMMCTBOBaTh M3 APYTMX obsacTeil 3HaHMUsl IPUHLMIIbI KIaccudu-
Kanuu, 6yb TO coco6 06pa3oBaHKsi MUHEPAJIOB B IIPUPOJE WJIM HX MPaK-
TUYECKOE HUCTOJb30BaHUE, XMMHUYECKMH COCTaB WJIM KpHUCTaIMYecKas
cTpykTypa. Ul BOT HEM30EXHO OKa3bIBAIOTCA PSAOM COBCEM Da3Hble Te-
fla: TO CAIGABI M THIC, TO TOmas W GoopuT, TO Oypa W TypMaJuH...
Hdaxe B cOBpeMEHHeWIIeH KPHCTA/UIOXMMHYECKOH CHCTEMaTHKe, €CJM
HOC/IEZIOBATEbHO BbIIEPXUBATb €€ MPUHIMII, OJM3KMMM COCEAsIMH OKa-
JKyTCsl, HanpuMmep, aiama3s H cdajepuT — MHHEPAIbl COBCEM pa3HbIX
CBOMCTB, PE3KO Pa3/IMYHbIE NMO MPOUCXOXIEHHIO, N0 POJIM,B MPUPOJE.
KoneuHo, B KaXxa0# pyOprKe CHCTEMATHKN Mbl HalleM M HEMAJIO OOLLMX
KauecTB — 00 3TOM yxe roopunocs. OgHaKo NPUMEPOB, NOAOOHBIX Ha3-

* HekoTOpble 3/1eMEHTHI [Ha3BaHbl 10 MUHEpaiaM, B KOTOPBLIX ObUiM Brepsbie OOHa-
pyxeHbl: Gapwuit, Gepuanuit, BAIbpaM, CTPOHLMIA.
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BaHHbIM, CJMIIKOM MHOrO, 4YTOOBI CYUMTATh WX MPOCTO HCKIIOUEHHMAMH.
9To moATBEpXKJAAeT, YTO Halle OHUMAaHHE MHHEPAJIOB, KOTOPOE IOJIHO-
CTBIO OTPaXXaso Obl UX 0COGEHHOCTH U MOIJIO Gbl CJIYXHTb YHUBEpCAJb-
HOM OCHOBOW CHCTEMAaTHKH, NOKa ewme He cHOpPMYyJMPOBAHO M, CKOpee
BCEro, Jaxe A0 KOHI@a He OCO3HaHO.

Cerognsi y MUHEpaJIOrOB XBaTaeT Aen M 6e3 teopuu. OHM 3aHATHI
Ba KHEMIWMM BOIIPOCAMHM, HATIPAMYIO CBA3aHHBIMU C HY)KAAMH NIPaKTH-
KM. MuHepasiorm HM3y4aloT BeLIEeCTBEHHbIH, MHUHEpaJIbHBIH COCTaB Py,
U FOPHBIX NOPOJ, BHISCHAIOT PU3NKO-XUMHUYECKHE YCIIOBUSA UX 06pa3oBa-
HMS, YTOYHSIOT CBOWMCTBA MU KOHCTAHTbl MUHEPAJIOB, OTKPbIBAIOT HOBbIE
MUHepaJibHble BUABI U pa3HOBUAHOCTH, BEAYT ONBITH 10 CHHTE3Y MUHEpa-
JIOB, COBEPIUEHCTBYIOT METOAbI MUHEPAJIOTHYECKUX HccieaoBanuii... Ho,
KaK XOpOIIO U3BECTHO, OTCTABAaHHE TEOPMM HE MOJXKET PaHO WM MO3THO
HE CKa3aThCs U Ha pa3BUTUM NPUKIAJHOW Hayku. [ToaToMy yxe Tenepb
yueHble aKTHBHO HAIUYMbIBAIOT «OOIIME KOHTYPbl» MHHEpPAJIOTHYeCcKOMN
Teopuu. B ccepy 3THX MONCKOB BOBJIEUEHBI M HEKOTOPbIE MOJI0KEHU A MH-
HEPaJIOTMH, BbICKa3aHHbIE €llle €€ OCHOBONOJIOXKHMKaMH, HayMHas Co
H. Crenona n M. B. JloMoHOCOBa: Tenepb OHU TOJIy4alOT KayeCTBEHHO
HOBO€ OCMBbICJIEHHE U TJ1yOuHY.

VCHIMs TEOPETHKOB HANpapjieHbl, B YACTHOCTH, HA pa3paboTKy cu-
CTeMHLIX TIpeACTaBJIEHWH O MMHepaJie KaK HHAMBHAE MHHEpaJIbHOTro
LIapCTBa, O MHHEPAJIbHbIX arperatax M NPUPOAHBIX COOOIIECTBAX MH-
HEpaJioB, 06 OpPraHM3aLM M SBOJIIOLMM MHMHEpaJbHOro mupa. Passurue
MUHEPAJILHOTO MMpa yYeHble PacCMaTpHUBAIOT, NOAOGHO obbekTam GHo-
JIOTMM, B ABYX acmneKkrax: (pMJIOr€HETHYECKOM — pa3BUTHE MHUHEpasb-
HOrO BUAA M OHTOr€HETHYECKOM — 3aKOHOMEpPHOCTH (GOPMHUDOBAHUS U
pa3BUTHS OTAEJIBHOI'O MUHEpaJia — WHAMBHIA WIK arperaTta. Pazpupaer-
Csl B3IJIAJL HA MUHEPAJ KaK HAa CBOErO poJa OPraHN3M, CUCTEMY, CIOco6-
HYI0 K camocGopke (KpUCTa/UIM3aUMs) M K CaMOOpPraHM3aluu (JIMIlb
OIMH M3 NPUMEPOB — IEOMETPUUECKHMil O0TOOp). Mup MHHepasioB, mo-
BUAMMOMY, HAaXOAWTCH Ha DJJIEMEHTApHOM YPOBHE CaMOOpraHM3aLyu
MaTepHH, TOT/A KaK BHICLIMI YpOBEHb — CaMOC60pKa M CaMOBOCHIPOMU3-
BefieHYe CJIOXHEHIINX GeNKOB, KJIETOK, TKAHEMH, IEeJbIX OPraHU3MOB —
AOCTUraeTcs JMIOb XMBbIMH CylmiecTBamd. B paspa6orke stux ¢yHpa-
MEHTAJIbHBIX MOJI0KEHHI IIMPOKO U YCTIIELIHO MCTIONb3YIOTCS 06las Te-
opus cUcTeM, KHOepHeTHKa, uHGOpPMaTHKa.

B TeopeTHYeCKO# MHHEPAJIOTMH HAMAYT CBOE MECTO OOLIMEe KOHLEN-
LM MHHEpasioo6pa30BaHKs, TEOPETUUECKHUE OCHOBbI CUCTEMATHKM MHHE-
pajioB, 3aKOHOMEPHOCTH pocTa U (POPMHPOBAHUS NPUPOIHBIX KPHUCTAJ-
J10B. MUHepasioru cerogs AyMaloT M HaJ TaKUMH HETPagULMOHHBLIMH,
«Iep3KMMH» BOINPOCAaMM, KaK MaKCHMAaJIbHbIIi BO3MOXXHBIA pa3Mep npu-
POAHBIX KPUCTAJUIOB WM POJb KMIKMX KPHCTA/UIOB B NpPOLECCAX MUHE-
panooGpa3oBaHu ...

Munepasiornss — HEKOrja OJHa U3 <«[VIaBHbIX» HayK, MOJIyYyMBLIASA
NpU3HaHME KaK Ba)KHEWIlNasl NMpUKJIaJHasi U MPEeMMYLUECTBEHHO OTHUCa-
TeJbHash Hayka, HblHe HaXOOUTCS B NPENABEPHH CBOEro BO3POXKAECHUS
Kak HaykKM GbyHAaMEHTaNIbHOW, CO CBOMMH IPHHLMINAMHY, KOHUENMLINIMH,
METOIOM M 3aKOHaMH.
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MHAHEPAJIbI B KOJUVIEKIIIHN

Mup mMuHepanoB — 3TO He TOJILKO MHOIOLBETbE KPACOK M BEJIMKO-
nene ¢opM. 10 ewme U GeckoHeuHOe pa3HOOGpa3Me CTAHOBJIEHUS
U pa3BUTHA. B MCTOpUM LapcTBa MHUHEpasoB — HACHIIEHHOHN ApaMaTu-
YECKMMH COOBITUAMM F€0JIOTHYECKON MCTOPUH IUTAHEThI — KajXXAbli MH-
AMBHMI, M KaXXIblil arperat o6peTaioT JIMYHYI0 Gruorpaduio.

Ku3Hp MHUHEpaJIOB NPOTEKAET JOJI0 M MEAJIEHHO, AJIl HaC €€ TEMI
noutu HeysnosuM. Ho M 37ech HEBOJBHO HampaluMBaeTCs CpaBHEHHE C
JXUBBIMHU cymecTBamu. TIpurnsaguMcs K aKypHOMY JEHAPHUTY: TaK Hey3-
HaBaeMO M3MEHWIa KPUMCTaJL «6opbba 3a CylieCcTBOBaHHME», IPUCIIOCOG-
JIeHMe K BBIHY)XJEHHBIM YCJIOBHSAM >XKM3HHU.

3T0 JMWb OAUH M3 MPUMEPOB: MOAOOHBIE aHAJIOTMHM MOXXHO OOHapy-
JKUTb Ha KaxaoM wary. Kazanoce 6bl, YTO OGLIETO MEXAY M3BECTKOBBI-
MU 00pa30BaHMSIMM TNeELIEP, KyCTAMM WJIM JEPEBbSIMHM, KOJOHHMAMM
OKeaHCKHMX KopayutoB? OfHaKo cXoacTBo (OpMmbl, NpHOGPETaEMOM MU
B IIPOLIECCE POCTAa, HECOMHEHHO, M 3aMeUeHO OHO OBbLNO JaBHBIM JABHO.
U 3nauuT, Ha TO AOJKHA ObITh CBOA MpuuKHa. Dopma NMPOAUKTOBAaHA B
OHOM CJIyyae CTpeMJIEHHEM K HaWwiyuylieMy ra3oo6MeHy, B ADYroM —
K CBETYy M BO3AYXY, B TPETbeM — K OOWIMIO numu. O6mee — Xxaxaa
«KM3HEHHOTO MPOCTPAHCTBa», CTPEMJIEHHE MAaKCHUMAaJIbHO peasii30BaTh
BO3MOJKHOCTH pa3BUTHsA. ['ére Korga-to BBICKa3aJl MbICJIb, NOKa elle
HEeIOCTaTOYHO OLEHEHHYIO HayKoH, uTo TBOopeHusM IIpupoabl npucyum
yHHBepcaJibHhe 3aKOHOMepHOCTH (opMbl. ICKITIOUNTENIBHO TUI0AOTBOP-
Hblif U CBOe0Opa3Hblil METOH, MO3HAHMS, KOTOpHIA npusea [ete K 3TOMY
BBIBOAY U KOTODBIN AOCTyMeH, BEPOATHO, TOJABKO CaMbiM OJAapE€HHBbIM
HaTypaM, MOXXHO O4Y€Hb KOPOTKO BbIpa3UTbh JPYIMM BbICKa3bIBAHHUEM Be-
JIMKOTO 1o3Ta M Harypanucra: «Hayka pa3suwiach U3 no33uu».

IMpupopa co3npaeT 3KOHOMHO U OCHOBATeJIbHO, HE AOMycKas HU Opa-
Ka, HM OTXOM0B. B ee TBOpeHN X Bce HaZIeXKHO MPUTHAHO OJHO K APYroMmy,
Be3Je LApUT Ge3ynpeuyHasi OpraHM3OBAHHOCTb, YETKHUH MOPAAOK, — Ha-
[0 JMIUb HAYYHUThCH NOHMMATh ero. Kaxznlil KpucTasur nopaxaer 6esy-
KOPU3HEHHOM rapMoHued apxuTeKTypbl ¢GOpPMbI C BHYTPEHHHUM YCTpOM-
CTBOM H KJIMMAaTOM cpeipl OOMTaHMs; KaXXAbli arperat — npumep B3a-
UMOJEUCTBUSA U CaMOOPraHM3auMM KOJUIEKTHBA WHAMBHIOB. IIpupoaa
NOCTPOEHA HA HE3bIOJIEMbIX, MATEMATHYECKU CTPOrMX 3aKOHAaX LIEJeco-
00pa3HOCTH, KOTOpblE MBI BOCIIPUHMMAeM KaK KpacoTy.

Munepanozuueckas xoanexyus — 310 cobpaHue 06pa3LoB MUHEpa-
JIOB, COCTABJIEHHOE W CHCTEMAaTHM3WPOBAHHOE [0 KaKOMY-JMOO TeMaTu-
dyeckoMy 3ambicity. OOGLIENpUHATOE BHIpaXXe€HHE «obOpasel» He cOBCEM
TOYHO COOTBETCTBYET CYIIECTBY JAeJa: B JIIOOOM MHHEPAJOTHYECKOM
JKCIIOHATE ECTb HE TOJIBKO TUITMUYHOE, HO M YHHKAJIbHOE. DTO 00CTOSATENDb-
CTBO 3aCJIy)XMBAET NPUCTAIBHOIO BHUMAHMS CEPbE3HOr0 coOMpaTensi.

YHUKaJbHOCTBIO MPEAMETOB KOJUIEKLIMOHUPDOBAHUA U UX HMCKJIIOUU-
TEJbHO MPUPOJHbIM NMPOUCXOXKAEHNUEM ONPEAEAIOTCS [IaBHbIE 0COOEH-
HOCTM MMHEpAJIOTHUeCKUX Kosutekumid. KoJsulekuMoHHasi LIEHHOCTb
JKCTIOHAaTa BCETAA 3aBUCHT OT TOTO, CKOJIbKO MOJOOGHBIX 00pasIoB yXe
JOOBITO, M Pe3KO BO3PACTaeT, €C/IM NPUPOAHBIE 3aMachl AAHHOTO MMHEpa-
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Jla HEBEJMKH WM ucyepnanbl. Ho fes10, KOHeYHO, He CBOAMTCS TOJIBKO K
PEAKOCTH MMHEPAJIbHOTO BMJA WM pa3HOBMAHOCTH. Ensa s BHHMaHue
KOJUIeKLIHOHEpa TIPHBJIEKYT CAydYaliHble, HEBbIPA3UTE/IbHbIE OOJOMKM U
00pe3KH, aXKe eCIM OHM HOCAT 3BYUHblE HA3BAHUS «MaJaXMT», «TOMA3»
¥ T. 1. 3ac/1yKUBAIOT GbITh IOMEIIEHHBIMM B KOJIJIEKLMIO TaKue 06 pasiipi,
KOTOpbIE OJIMLIETBOPAIOT KOHKPETHOE IPHUPOAHOE SIBJIEHHE: CKAXEM,
Apy3a KPUCTAJIOB I'MICa, CHONOBUAHBIA CPOCTOK CTHAbOMTA, PIIOOPHUT
penkoit okpacku mau ¢popmbl. Ecan nogo6Has «TeMa» BOIUIOLIEHA B 00-
pasue ApKo u 6e3 nomex, TO Takoi oOpa3el yAOBJIETBOPSIET HAC U 3CTe-
THYECKU. BHHMaTeIbHO BCMaTpHBasich B MMP MHHEPAJIOB, KOJUIEKLIMOHED
CO BpEMEHEM 3aMeydaeT B HEM Bce 6OJIble ABJICHUIA, M BOT YXKE B €r0 IVIa-
3aX CTAHOBHUTCS KPacHBBIM TO, UTO PaHbIE COBCEM He MPHUBJIEKAJIO BHM-
MaHMs: U cBOeOOpa3HOil (hOPMBI KPUCTA/UIMK, U HEOOBIYHbIA JBOWHMK,
U pesbed pacTBOpeHMs rpaseil...

Pano wiu no3gHo cobupaTesib HEMPEMEHHO MPUAET K TOMY, YTO
oOpasell KpacuBbli M o6pa3el] LEHHbI B HAYYHOM OTHOIIEHMH — 3TO
omHO U To xe. «Ecnm 6bl mpuposa He 6Gbula TMpeKpacHa, OHa He CTOH-
Ja Obl TOro, 4TOOBl €€ 3HaThb», — 3aMeTHJ (PPAHIY3CKUI MBICIUTEND
A. Ilyankape.

Ho KOJUIeKUMOHHBIA 0Opa3el] AOJXXEH ObiTb, UTO Ha3bIBAETCH, U
2 ¢eKTHBIM B XOpOIIEM CMbIC/IE CJIOBA: «T€Ma» AOJDKHA OBITH dCTETH-
YECKM M HAMJISJHO PACKpPBITA HACTOJIBKO, YTOOBI 3aMHTEPECOBaThb HEMO-
cBsiieHHOTro 3puTens. OH He NOJIKEH MMETh CEpbe3HbIX MOBPEXIACHHH,
pa3sMephl €ro AOKHbL OBITb OOCTATOYHBIMM ISl TOTO, YTOOBI XOPOLIO
ObUIM BHAHBI BaXKHEHIIME AETaTM. BOJBIIMHCTBO cOOpaHHbIX B MoOJi€
00pa31oB HY)XJAeTCS B IOATOTOBKE CIIELMAJIbHO AJIsi KOJUIEKLIMN — TIpe-
Mapy¥pOBaHWHK, PAacKpHIBAIONIEM 3aJI0KEHHbIE€ MPUPOAOHA BO3MOXXHOCTH
BBIPAa3UTEJbHOCTH. JTON TeMe MOCBSLIEH OJUWH U3 CAEAyIOmMX pasne-
JIOB, a 3[eCh JIMIIb 3aMETHUM, YTO, KOHEYHO, AAJIEKO He BCAKHUM Kycouek
MHUHEpaJia MOXET GbITb OTIPENAapUPOBAaH B XOPOLUMH KOJUIEK{MOHHBIH
3KCHOHAT.

IToucku, W3BIEUEHHE, TTPENapUpOBaHKe 00pa3LoB TPeOYIOT cepbes-
HBIX MatepHanbHbiXx 3arpaT. C ApPYroil CTOpPOHBI, CIPOC HA KaueCTBEH-
HBIH KOJUTEKIIMOHHBIN MaTepHuaJ, PeaAKOCTh COBEPIIEHHBIX MUHEPAJIbHbIX
¢opM 00YCIOBINBAIOT KOMMEPUECKYIO LEHHOCTh BBICOKOKAYECTBEHHBIX
KOJIIEKIMOHHBIX 00pa3ioB. B 0COGEHHOCTH 3TO OTHOCHUTCS K MUHEPAJiaM,
061a52101MM [OBEJTMPHBIMU Ka4eCTBAMH, HO BBICOKO LIEHATCSA U Apyrde
KOJUIEeKIMOHHBIe MUHepasbl. B cBsizu ¢ 3TuM B CCCP rocymapcTBeHHbIE
OpraHbl perJaMeHTHPYIOT c60p KOJUIEKLIMOHHOTO MaTtepuasa Creuab-
HBIMH MpaBWiIaMH. B KanuTaiMCTHYECKMX CTpaHaxX TaKXke CYILUECTBYIOT
orpaHuyeHusi c60pa KOJUIEKLIMOHHbIX MUHEPAJIOB, BBEAECHHbIE COGCTBEH-
HUKaMH 3€MeJIbHbIX YYacTKOB M FOPHBIX NPEANPUATHI.

JIIOGUTENIAM KaMHsl CJIEYeT 3HAaTh, YTO CAMOPOJHbIE GJaropojHbie
MeTaJLbl — 30JI0TO, Cepedpo, IIaTHHA, MUHEPaJIbl IJIATMHOBOM TPYNIILL,
Y YeTbipe APYIHX MMHepaja — aiMa3, U3yMpYH, pyOuH u candwup, a
TaK)Ke JXE€MYYT fABJSIOTCA BaJIOTHBIMU LieHHOCTAMH (YKa3 Ilpesuauyma
BepxosHoro Cosera CCCP ot 30 HosGpsi 1976 r.) u He nomieXaT KOJI-
JIEKIIMOHUPOBAHHUIO.
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KpoMme Toro, Ha OCHOBaHMM JaHHbIX €My NOJHOMoOuMii MwuHuCcTep-
ctBo reosiornn CCCP 3anpeTnio cBoGOHbIN cOOp MHHEPAJIOB, MEPEYHC-
JIEHHBIX B CJEAYIOLIEM ChHUCKe*:

ABaHTIODHH Hdemautonn Hedpur ¥YBapoBuT

Arat IepeBo okaMe- OHUKC Mpa- Xanuenou
AKBaMapuH HeJioe MOpHBIH XpH30JHT
AJIEKCaHAPHT HAwonras Onan Xpu3somnpas
AnBMaHAMH XKageur IMupon Xpomauoncun
AMa30HHAT XeMmuyr pedHou PayxToma3z** Hutpun

AmerucT Hsympyn Ponycur Yapour

Bepun . Kaxonour PogoHuT Wnuuens (6naro-
Bupro3a Kuanur Py6un poAHasn)

I'enanopmop KanHorymut CaHugnH 3BK1a3

'nauusT KcoHotiur Cangmnp SIaTapp (KpoMe
I'poccynsp KyHuur Cepaoauk IMpumopckoro Ka-
Hanbyput Jla3ypur Ckanojaut JIMHUHIPaACKO#R
(10BEIMPHBIH Manaxut Tonas 0611.)

WM MOZEJIOYHBIH) Mopuon Typmamuu SAuma

W ckutioumB OTCI0Aa HE OTHOCSALIMECS K MUHEpaJlaM OKaMeHeloe fepe-
BO, )XEMUYT, SIHTapb W AIIMY ¥ PACIOJIOXHB MUHEPAIbI TI0 OGIIENPHUHA-
TOH HOMEHKJIAType, NMOAYyYMM 35 MUHEPaIbHBIX BUAOB — 22 LIETMKOM U
13 B OTHE/NbHBIX PA3HOBHAHOCTAX (yKa3aHbl B CKOOKaX):

AkTuHOMT (Hedpur) Knanur Pogouur
AnsManauH Kansorymur Caunaus

AufpanuT (aemasTousn) Kopyusa (py6us u candup)  Cxanosnt

Bepuan Kcogotaur Cnogymen (KYHUMT)
Bupio3a Jla3ypur Tonas

I'poccynsip Marne3nopubekut Typmanuu
Janbypur (10BeaHpHBI (ponycwut) YBapoBuT

U MOJENOUHbIN) Manaxur Xpuszobepuin
HOuomnra3s MukpokauH (anexcanpur)
XKageur (amMa3oHHuT) Xpomauoncupg
Kanbour («MpaMopHbIit OMBUH (XpU3OJIHT) LiupkoH (rmaumHT)
OHUKCY) Onan Yapout

Ksapn (aBauTiopuH, ametuct, IMupon HInuuens (6aaropopHas)
JbIMYATHIA KBapll, MOPUOH, JBKI1a3

LMTPUH, XaJILELO0H)

IMepeuncieHHbIE MUHEPAJIBl MOXXHO COGMPATh B OTAENBHBIX CAy4asix
[0 pa3oBbiM paspeineHusM Mununcrtepctsa reosiornn CCCP ¢ uensto
KOMILUIEKTOBAHMSL W MONOJIHEHHWs, B YaCTHOCTH, <«IMYHBIX KOJUIEKLMI
HayyHO-MTO3HABaTEJIbHOIO Y 3CTETHYECKOTO Ha3HadeHusi». [lpu sTOM
«nop c60poM MOHMMAETCs M3BJeYeHHe EAMHUYHbIX 06pa3LOB KaMHeca-
MOLIBETHOTO CHIPbA***... B eCTECTBEHHbIX OOHAXKEHUAX, AEHCTBYIOLIMX
WK oTpaboTaHHbIX Kapbepax, OTBajax 6e3 NPOBEAEHHs TOPHBIX U ApY-
rux crneupabor».

* «JlonoxeHne o NopsAAKe BblJAYH pa3peuleHMi Ha c6op oOpa3LoB KaMHecaMoOLBeT-
HOTO CHIPbS, KOJUIEKIMOHHBIX MHHEPAJIOB M TIaJIEOHTOIOFMYECKHX OCTAaTKOB OpraHM3aLUAM
¥ OTZAeJbHbIM rpaXXAaHam», yTeepxaenHoe Munreo CCCP 24 pmexkabps 1982 r.

** N piM4aTblil KBapLl.

*¥* B maHHOM cJyyae NMOAPa3yMeBalOTCA KOJUIEKLMOHHbIE MUHEPaJIbl.
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IMoceleHue TEPPUTOPHUM TOPHOrO NMPEANPUATHA IJisi cGopa MUHepa-
JIOB IONYCKaeTCs C pa3pelieHns aaMUHUCTpauuu npeanpuatusa. He go-
MyCKAKTCA Nosiesble paGoTH B 3aMOBEAHMKAX M MaMATHUKAX TIPHPOIBI:
«Bcsikasi KeATEeNbHOCTb, HapyIIalOlIas COXPAaHHOCTb YKa3aHHbIX 3aro-
BeJHHKOB M NAaMATHHUKOB, 3anpeuwaercs» (3akon CCCP or 9 wnions
1975 r., Crt. 35). B oCTaIbHOM <...COOUpaHue TOPHBIX MOPOX U 06pa3LoB
HCKOMAEMBIX JOYYCKAETCH IIOBCEMECTHO... 0€3 OrpaHM4eHdsi IMPOCT-
paHcTBa MecTHOocTH» (M3 [Jekpera CoBera Hapogubix Kommuccapos
ot 30 anpens 1920 r.).

KpoMe camMocTOATeNbHBIX COOPOB, 06pa3ubl OTAENBHBIX MHHEPAIOB
MOJXHO NpuobpeTaTh B HEKOTOPHX MarasuHax (6e3 yka3zauus mecra Ha-
XOAKH), a TaKXKe IMyTeM OOMEHOB ¢ APYyruMHM KoJuteKumoHepamu. Cye-
CTBYyeT NMpeKpacHasl KOJUIEKLMOHEPCKasi Tpajulius AAapuThb ApYr ApPYry
MOHPABMBILHKECST 00pas3UpBl U AEAUTHCH MPUBOZMUMBIM C MECTOPOXAECHHUM
MaTePHAIOM.

Tonayany cobuparoT, Kak NpaBuo, BCE MHMHEpabl, AaXe JIobbie
MTOHpABMBIINECS KAMHHM, HO CO BPEMEHEM KOJUIEKLIMOHED CTAaHOBUTCH 60-
Jiee pa3bOpUMBBIM U MPUAEPKMUBAETCA KAKOrO-HHOYAL OMpEAENeHHOro
HanpaBiaeHus. Yaiie BCEro CTaBAT Leabl0 cobpars nobosnbmie MHHe-
paibHBIX BMAOB B BO3MOXHO LIMPOKOM pa3Hoo6pasnu opM, OKpacok
U T. A, B Takux Ko/UIeKIUAX (Ha30BEM MX CHCTEMATHKO-MOPQOJIOru-
YeCKMMH) BHMMAaHHE COCPELOTOYEHO TJIaBHbIM 0OPa3oM Ha BHEIIHOCTH
MMHEPAJIOB, YTO KaK pa3 6osiblie BCEro NMpUBJIEKAET KOJLIEKLHMOHEPa,
B YEM OH MOJXKET NPOSBUTh CBOM BKYC M TBOPYECKYIO HHAMBHIYANbHOCTD.
Besuka ¥ HayuHas LEHHOCTD TaKo# Kosuiekuuu. 1000 — 1500 o6pa3suos,
npeactasnsaoumx 300—350 MUHEpaIbHBIX BUAOB, — 3TO yXe 3HAYH-
TesbHOe coOpauue. OnHM BUAB MOTYT GBITh MPEACTAB/IEHbI eAMHNIHBIMU
obpasuamm, a Jpyrue — JECATKAMM U JJaXe COTHSAMM: Belb MUHEPAJIbI
O4eHb OTJIMYAIOTCA APYT OT Apyra no MopdosornyeckoMy pa3Hoobpa-
3MI0, A U MO AOCTYNHOCTH Ui CoOUpaTens.

Tawm, re BeAeTCs NPOMBIIUICHHAs pa3paboTka MoJie3HbIX UCKOmae-
MBIX, H3TIO6NIEHHAS TEMA KOJUIEKIIMOHUPOBAHNS — MHHEPAbl «CBOEr0O»
MecTopoxaeHus, CobupaTesd U3 4MCia >KHUTeNEH TOPHALUKHX FOPOIOB
M MOCEJIKOB BEAYT LIEHHENIYI0 KpaeBEAUECKYIO paboTy, COXpaHss B CBO-
HX KOJUIEKLIMAX MECTHble MMHEpasibl. BrmOcneIcTBUHM OHM HEPEAKO COo-
CTaB/IAIOT OCHOBY DYAHHYHBIX My3€eB U IIONAfalOT B rocyAapCTBEHHbIE
cobpanmus.

Ho coBceM He 00s3aTeNIbHO XWMTb B TaKOM «MHMHEPAJOTHYECKOM
pae», 4To6bl COOMPATh KOJLIEKLMIO: CHCTEMATHYECKH U TIIATENBHO U3Y-
uasi pOOHbIE Kpasi, MOXHO HalTH HEMaJIO MHTEPECHOTO B JIIOOOH MecT-
HocTu. Tax, Ha TeppuTopun I10AMOCKOBbS MUHEPAJIOraMu U JIOOHTEN -
MM BBISIBJIEHBI JIECATKM MHHEPAJIOB M CPeIM HUX CTOJIb dK30THUYECKHE
ISl 9THX MECT, KaK TaJIeHUT, XaJbKOIMPHUT, MajNaxuT, GbJII0OpUT, upo-
JIIO3UT, peakue docdaTnl Kee3a. A NOAMOCKOBHBIE XaJILUEeOHBI U ara--
TBI, IETKN FOPHOTO XPyCTaJIsi U aMETHCTa MOTYT YKPacHUTb AaXXe BUTDHU-
HY COJMAHOTO MHHEPAJIOrHYECKOro My3es; B OZHOM M3 3aJ0B JIEHMH-
rpagcKoro JpMHUTa)Ka MOXXHO BUIETb CTOJNCLIHULY K3 NMOAMOCKOBHBIX
KpeMHEN («AIIMBI»).
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YoMsiHEM O KOJUIEKLMAX YUCTO CUCTEMATUUECKHX, M€ KaXKAbIA MU-
HepaJbHblil BMI MPEACTaBJIeH OZHUM-ABYMsl 0Opa3uaMH; MopdoJoru-
4eCKUX, AEMOHCTPUDPYIOIIMX CHUCTEMATHKY MHHEPAJIbHBbIX MHAMBUIAOB M
arperaToB; OHTOT€HHYECKUX, [TOKa3bIBAIOIIKUX CBA3b MOP(OJIOTHH MUHE-
paJioB ¢ YCJIOBUSIMM MX 00pa30BaHus; CIELMATN3UPOBAHHBIX COOPAHUSIX
PYIOHBIX MHHEPAJIOB, IOBEJUPHBIX KAMHEN; HAyYHbIX M y4eOHbIX KOJLIEK-
uusix. HayyHbIM, KCTaTH, sIBAAETCH BCAKOE UCTHHHOE KOJUIEKLHOHHMPO-
BaHUe, TaK KaK OHO o0oraiiaeT HayKy HOBbIMM (PaKTaMu U 0BA3aTENbHO
Tpebyer npon-mxnonenuﬂ B CYIHOCTb MMHEPAJIOB U MPOLIECCOB UX 00pa-
30BaHMA.

B TakoM TBOPYECKOM Jg€Jie, KaK COOUPATENbCTBO, HE MOXET ObITh HU-
KaKMX cTaHAapToB. TeM He MeHee BCEM JIyULIMM KOJUIEKLMSAM IIPUCYIUM
OAMHAKOBbIE YEPTbl — IMPEACTABUTENBHOCTh U BbIPA3UTEIBHOCTD.

[IpencraBuTeNbHAsA KOUIEKIIMS — Ta, KOTOPAA ¢ BO3MOXHOM MOJHO-
TOM OTpaXkaeT BbIOpaHHOE HarpaBieHUE U B €r0 PaMKaX COAEPKATENb-
Ha ¥ pa3Hoobpa3Ha. Ecim Xe Kpyrozop KOJUIEKLIHOHEPA OFPaHUYMBAET-
Csl AECATKOM 3BYYHBIX Ha3BAHMI — 4Yallle BCEro OOIIEM3BECTHBIX CaMO-
IBETOB, — TO KOJUIEKLUA OOBIUHO CKYyYHA [0 COAEPIKAHHMIO U B KOHEUHOM
cyere GaHa/JbHA B 9CTETMYECKOM OTHOLIEHMH. O HEB3bICKATETbHOM BKY-
Cce B paBHOH Mepe I'OBOPMT IPOTHBONOJIOXKHAS KPAaWHOCTb — IOTOHS 3a
YHCJIOM MUHEPAJIbHBIX BUAOB 0E30THOCUTENBHO K KAa4YeCTBY M BbIPa3H-
TEJILHOCTH 00pa3LOB; 3TO — TOXE «KO/LIEKIIMOHUPOBAHHE Ha3BaHUI>.

CaMble TPyOIHOOCTYIHbIE U MOTOMY CaMble )KeJIaHHbIe — PeIKUE MH-
"epajbl -Ho TeM, KTO JIOGHT HCKATb U YMEET 3aMeyaTh, IPUPOLA BCE XKe
NPUOTKPBIBAET CBOM TaWHWUKH, XOTS M OueHb HeoxoTHO. [Toutu uenoe
CTOJIETHE HECKOJBKO KPHCTA/LIOB OopaTa aliOMMHMSI — €PEMEEBUTa,
HailieHHbie B 3abaiikanbe, ObUM YHUKaAbHbL. HO B KOHIE KOHIIOB Ha--
XOJKH JIEreHIApPHOro MUHepasia ObUTH BCE JKe MOBTOPEHB — Ha cei pa3
B Hamu6un. Tak Gb/I0 M ¢ HEKOTA peayaiiliMM aHaNauToM, Hai/e HHbIM
Ha TaMaHCKOM TOJYyOCTPOBE U uYepe3 AEeCATUNETHS OOHAPYXEHHBLIM M
B IpDYTUX MecTaX. BhIBajio, YTO «pegKuity MHHEPAJ [IPOCTO HE 3aMeyvasn
WK DPYMHUMAJHK 33 YTO-HUOYAB Apyroe. IlepBbie OTeYeCTBEHHbIE HaXOA-
KM XOpOIMX KPUCTAJ/UIOB rapMOTOMa — PEAKOro 6apueBoro LeoamTa —
6bL1M cAenaHbl Gnarogaps HaGMOAATEABHOCTH JIOOMTENs, 0OpaTHBILE-
ro BHUMaHME Ha HeoObIuHBIA BUA, «0ObIYHOrO reitnanguta». [lomoOHbIA
CIOpOpPU3 B «TIOJIE» M AAaXe B COOCTBEHHON KOJUIEKLMU — COOBITUE OT-
HIOAb He MCKIIOYHTENbHOE. Kak NpUATHO M MOYEeTHO CJes1aThb TaKoe OT-
KpriTe! PaszyMeercs, OT coOuUpaTe/ifi OHO TPEOYeT BHUMATEABHOCTH M
XOpOLLEro 3HaHUSI MHUHEPAJIOB.

IMpencraBNTENLHOCTD KOJUIEKLMH IIPEANO/IaraeT ee¢ TOYHOe JOKyMeH-
THPOBaHHUE; K 3TOMY BOIIPOCY MbI €1lle BEPHEMCH.

Bbipa3zuTeNbHOCTD KOJUIEKIIMM — 3TO NpEeXJAe BCEro BbIPa3HTEJb-
HOCTb 3KCMOHATOB. [ToagyepkHeM elle pa3, YTO OHA CBOAMUTCH K HaIJIsi-
HOCTH, a CTaJI0 ObITh, 3CTETUUHOCTH BHEUIHUX OCOOEHHOCTENH MUHEpaa.
ToBops 0 BoiGOpe 00pa3wos, A. E. ®epcman ormeuar: «HyXHO u3BecT-
HOE XYH0KECTBEHHOE 4yThe, 4YT00hl B3ATHIA 00pa3el| M0 CBOMM COOTHO-
HeHnsiM (POpPM M KPAacoK OTTEHS UMEHHO TOT MHUHepaJ, MAJIsi KOTOPOro
OH B3AT». DTH NPYPOAHbIE 3a/ATKHU HAZl0 PACKPHITS U MOLMEPKHYTH Mpe-
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TABJHIA 3

KPYIHENIIUE NMPUPOAHBIE KPHCTAJLIbI

Muuepan PacnpocrpaHeHHOCTD Bemuuua MecTo Haxoaku
1 2 3 4
Anma3s Penok 9 cM, 605 r.| Kumbepm, FOAP
Cepa PacnpocTpanen 30 cm Bopuuckoe, CCCP
IInpur » 50 cm Makeponus, I'peuus
Coanepur - » 15 cm 3ab6aiikanse, CCCP
IaneHut » 25 cm O-8 Mb3H, Bemxobpuranus
AHTHMOHHUT . » 60 cMm O-B Cukoky, Snoxus
Tamr ¢ » 100 cM | Anneprams, ®PT
dmoopur » 200 cm IIr. Heio-Mekcuxo, CILIA
Winuuens Masio pacnpocTpaHes 26,8 xr | Lir. Heio-Mopk, CHIA
Kopysa PacnpocTpaHen 61 cm™, 152 xr| Tpaucsaans, I0AP
Xpu3obepru | Pepox 10 cm Vpan, CCCP
Kynpur PacnpocTpaneH S cMm M xe3kasran, CCCP
AmnaTtas Penok 4,5 cm Bunuenrans, Hiseitunapus
FemaTtut Pacnpocrpanex 10 cm 0-B Jnvba, Uramms
Ksapn » 70 v Kasaxcran, CCCP
Komymour Mano pacnpocrpanex 60 cM, 1 T | IUT. FOXx. Jakora, CHIA
Kanbuur PacnipocTpaHeH 600 cm Akcudwopn, Ucnanansa
Popoxpoaur | Mano pacnpocrpaHex 12 cM Ir. Koaopago, CLIA
Monomur PacnpocTpaHen 15 cm Tpenua, IOrocnasus
Hepyccut Masno pacnpocTpanen 60 cm Tcyme6, HamuGus
A3sypur PacnpocTpaHeH 25 cm Tam xe
Baput » 45 xr Vactmopnena, AHryms
I'mnc » 800 cm Yun
BuBuannt » 150 cm Awunya, KamepyH
AnbMaHgHH » 1T Cynudwopn, Hopserns
VBaposut Pepok 4 cm OyToxymny, DUHIAHAHA
AKCHHHMT Masio pacnpocTpaHeH 22 cM Bawus, Bpaswms
T aubypur » 30 cm ITpumopbe, CCCP
Bepunn » 1800 cM, | O-B Maparackap
380 T

H3ympyn Penmok 20 cm Cpenunit Ypasn, CCCP
AxBamapuH » 48,5 cm, LlT. MuHac-Xepaiic,

. 110 kr Bpasnwms
Snupor PacnpocTpauen 6onee 100 cm| IOxuuii Ypan, CCCP
Kuanut » 6onee 70 cm | Kosbckuit nomyocrpos, CCCP
Typmanuu Masno pacnpocrtpaHeH 270 cm IIr. Kamdopuna, CIIA
Ilepn » 300 cMm Ocreprornana, 1lisenus
CnoaymeH » 1600 cm, 90 T| Ka#icron, CILA
HOuoncug PacnpocTpaneH 30 cm Sxytusa, CCCP
MycKoBHT » 990 cm Onrapno, Kanana
MHKpOK/MH » 1000 cm Mocc. Hoperns
AMazouur Pepok 100 cM O-B Maparackap

60it xonekuuu. Jpyroii IMPOKO PacHpPOCTPAHEHHBIA MUHEpan — ré-
TUT 00pa3syeT CKPHITOKPHCTA/LIMUECKHE M TOHKO3EPHHCTHIE arperarsi;
KPHUCTaJLIbl €70 HaCTOJILKO PEJIKH, YTO HEe BCEM KOJUIEKIMOHEepaM IIPHXO-
IUJI0Ch BUAETb UX XOTA Obl Ha KaptuHKe (puc. 43). UMeloT 3Hauenue
¥ 0COBEHHOCTH MECTOPOXAEHHA. B rpaHUTHBIX NMErMaTUTaX He PEAKOCTD
MHAWBUABI KBaplLa B JE€CATKU KWIOrPDaMMOB, HO B TO )K€ BpeMs KpUCTaJl-
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JlaM¥ Bcero B 2—3 cM BrpaBe FOPAUTHCA JaXKe ONbITHDIA KOUIEKLIMOHEP,
€CJIM OHHM HaWJeHbl B H3BecTHsiKax CpenHeit Poccuu. CkpoMHas Besmyu-
Ha HEKOTOPBHIX MHHEPAJIOTHYECKUX «PEKODACMEHOB» W COJMAHbIE pas3-
MEpPH ApPYI'MX, BO3MOXHO, B PaBHOH CTENEHHU SBATCSA HEOXXHUIAHHOCTHIO
ons umraresnied (tab6a. 3).

Pa300paBiunch B MOPGOIOrHYECKHX OCOOEHHOCTAX MUHEDPAJIOB, KOJI-
JIEKIIMOHEp He CTAHET HaMpacHO TPAaTHThb BpeMs Ha MOMNBITKH NOCTHYb
HepealbHyIO LieJlb, CKakeM, Ha MOWUCKHM KDYMHBIX KDHUCTAJLIOB M ApY3
Manaxuta. OH GyJeT yBaXuTeIbHO OTHOCHTBCA K TEPMUHAM MHHEPAJIo-
ruu. Kak yacTo, HanpuMep, Ha3bIBaIOT APY3Y IJIACTMHYATHIX MHAMBHIOB
«poO30¥i», 3a0niBasi, 4YTO 3TO HA3BAHUE OTHOCHTCH TOJBKO K OJHOMY M3
THMIIOB pacIUeIUIeHHBIX KpPHCTaL1oB!

INoueTHas cdepa AEATELHOCTH KOJUIEKLIMOHEpa-MUHEpajora — co-
TPYAHUYECTBO C My3eeM. ByieM XpaHUTb TpaguIMHU JyYIIUX KOJIJIEKUMO-
HEPOB NPOLLIOro, AJIA KOTOPBIX NMPOLBETAHUE HALIMOHAIBHBIX My3€€eB Obl-
JI0 cBOe#i, KpoBHOI 3a6oroi. Co3aanne U MOAAEPKAHME TOCYAApPCTBEH-
HBIX KOJUIEKLMH — Hame obmee zmeo! ITocIbHBI BKAAaZ MOXET BHe-
CTH KaXAblM JIIOOMTEIb, M 3TO CTaN0 Obl MOMCTHHE MCTOPHYECKOMH 3a-
CJIyrofi OrpOMHOI apMUM JHTY3MACTOB Mepel, Hallel HayKOW M KYJIbTy-
poii.
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T'e MOXHO co6paTh 06pas3Libl MHHEPAIOB?

LleHHbI M MHTEPECHBI MaTepHaJjl JaeT U3yueHHe MaJlouccjaeI0BaH-
HOM MECTHOCTM — MUHEpaJIOTHYeCcKoi «iesuHb». Takue Mmoucku mpu-
HOCSAT Ba)KHble pe3yJIbTaThl U YecThb NepBbIX Haxomok. IIpaBaa, paccuu-
THIBATh Ha BEPHBIA M OLICTPHIA yCrexX, Kak NOpaBWwIo, HE NPUXOOUTCSH;
KpaeBeaueckasi pabora JaeT HaCTOSIUHME TJIOAbI YEPES TOJBI.

Ewe BaxHee cobupaTh MHMHEpaibl TaM, TA€ OHH HaXOAATCH MOJA
NPAMOH yrpo30i YHUUTOXXEHUS U3-32 BbIBETPUBAHUS WJIM MaCCOBOTO M3-
BJIEYEHUS] BMECTE C MCKOIAeMBbIM Chipb€M — Ha AEHCTBYIOIIMX M OTpa-
GOoTaHHBIX Kapbepax, CTapblX KONfAX, OTBajaX, eCTECTBEHHBIX OOHaXe-
HUSIX B CKaJaX, pycaax u Geperax pek, oBparax # T. A.

B Takue MecTa, Ha3bIBast UX KPATKO «I10JiEM», Yallle BCETO M OTNpPaB-
JIAOTCA [UIA NOMNOJHEHUNA My3esl WU KOJUIeKUMH. 3Has MO OMBITY, Kak
HODPOTO BpeMs B «IOJIe», COOUpATENb CTAPAETCSH BCE, UTO TOJABKO MOJKHO,
6e3 JMIUHEH CHEWKHM TOATOTOBUTH AOMA: B 3TOM 3a/I0T €ro GyayLux
yCHexoB.

TOTOBUMCH K «I10JIIO0»

ITepBoe: co6paTh noGobIIE CBEIEHNI O MECTOPOX/E-

Y10 HyXHO HHMHM, YTOOBI He MPUILIOCh PabOTaTh Ha HEM BCJAEMYIO.

cuenatb moma? Bropoe: TmatesnbHo npogymaTh, Kak OpraHu3oBaTh pa-

60Ty, YTOOBI CBECTH K MHHUMYMY [OTE€PH AParoleHHO-

. ro BpemeHu. TperTbe: MOATOTOBHTH Oe3ynpeuHylo,

Hafle)XHYI0 «MaTe€pUaJbHYI0 4YacTb» — HHCTPYMEHT, CHapsKeHue,
JeCATKUA Ba’>XKHBbIX MeEJIOUen.

IMoneBast 3KCKypCHsi — He MPOCTO LIAHC MONOJHMTb KOJUIEKLHUIO, HO
¥ BaXXHBIH YPOK JUIsi MMHepaJiora-noouTes. BoaMoXHOCTb yBUIETh MH-
HEepaJbl B UX POJAHON CTMXMM HE 3aMEHHMT HM ofHa Kuura. Ho uToGbI
yBUIETb, HaAO0 3HaATh, Kyaa cMoTperb. O TOM, riae BeposiTHEE BCETO
MOXXHO HaliTH Xopoline 06pa3lbl, TOXe HaA0 COCTABMTb NpeicTaBie-
HHe 3apaHee: Ha PO3BICKH «TOUYeK» Hayraj yWAeT CAMIIKOM MHOTO Bpe-
Mmenn. Cn0BOM, HEOOXOAMMO BO3MOXXHO MOAPOOHEe O3HAKOMHMTBCH MO
KHMTaM M CTaThSIM C IeoJIOTHEN U MHUHEPAJIOrHel MeCTOPOXKIEHUS HIIH
paifoHa, B KOTOpPOM NpeACTOUT BecT c60p MuHepasnos. Ocoboe BHMMa-
HHE cjelyeT o6paTHTb Ha MOPdOSOrHMI0 U acCOLMALIMM MUHEPAJIOB, Ha
MuHepasornueckue peakoctn. HykHble cBeeHus Hago BbIIMCATh B Te-
Tpazb WM 3aNKMCHYI0 KHMXKY. OueHb XenaTeqbHO nobeceqoBaTh ¢ Te-
MM, KTO yXe NnoOblBaj Ha MECTOPOXAEHMH, 3alacTUCh CBEAEHUAMH 00
OPMEHTUPAX M MECTAX 3a/EraHUs MHHEPAJIOB, TEXHMKE M3BJICUEHUS 00-
pas3uoB, NOToAe M OBITOBBIX YCJIOBMAX M, KOHEYHO XK€, MOCTAPaThCs I10-
cMmoTpeTb coOpaHHblit MaTepuaa. C0BOM, MOATOTOBUTbCS MO BCEM
Hamnpas/ieHUsAM, UYTOObBI MaKCHMaJbHO HCKJIIOYUMTh HEOXHAAHHOCTH U
MycThie TPAaThl BPEMEHHU.

Ha ocHoBaHMM cOOpaHHBIX CBEEHHMIt HaMeualoT ILIaH: KOHKPETHbIE
3alauM M CPOKM PaboOThI, COCTAaB YYAaCTHHMKOB, NOTPEOHOCTb B HHCTDY-
MEHTE M CHapsKEHUH, CMeTy pacxoAoB. OueHb BaXXHO BEPHO pacripe-
AeanTb pecypc BpeMeHH. TOsbKO B KOPOTKMX, 2—3-AHEBHBIX SKCKYPCHUAX
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MOXXHO M03BOUTh ceGe c60p MMHEPAJIOB B TEUEHHE BCETO /AHS; B /M-
TEJBHOM MOXO/E TaKOM HANPSKEHHBIM PEXUM MOXET GBICTPO BHIBECTH
YYaCTHUKOB M3 CTPOsl, U HEOOXOAMMO MPEAYCMOTPETb AOCTATOUHO Bpe-
MEeHH JIJIsl TIOJIHOLEHHOrO OTAbIXa M peryasipHoro nuranus. Ecau ects
BO3MOXXHOCTB, JIyUllle OCTAHOBUTBC S B 6/IM)KalLIEM HAaCeJIEHHOM MyHKTE,
uro0bl He 6paTh ¢ co0OM ManaTKM, CriajbHBIE MEIIKM U APYrve MpHHAJ-
JIEXXHOCTH [OJIEBOTO Jlarepsi.

CobuparenbCckuil  apceHas BbIPaXaeTcsi JOBOJBHO

HIHCTpYMEH- JUIMHHBIM CIHMCKOM HWHCTPYMEHTOB M CHapsI)KEeHHST:
TapH reoJIOrTMYeCKUil MOJIOTOK; KyBajiibl B 2—3 Kr (Ha Kax-
coGupareas

Joro ydyacTHuka) M 4—5 kr (ogHa Ha ABYX-Tpex 4e-
JIOBEK) ; KAPKa; rpe6GoK; reosornueckne 3ybmna (2—5
IIIT) ; MOJIOTOK AJIs YEPHOBOTO MPenapupoBaHUs; NpenapaTopckoe 3y6u-
JIO; Majiasl camepHasi JIonaTa; JIOMMKHM — MPAMOM M «KOTOTOK»; Jiyna
7—10-kpaTHas, Ha ILIHypKe; PIOK3aKn — 2 IIT.; OJIeBasi CyMKa; ynako-
BOYHbIE MaTepHaIbl; XECTKasi BOJIOCSAHAs 1IETKA; K€l B TIOOUKe; pyka-
BMLIBI WM NepyaTky; poToannapar, CKIaAHOH HOX, 3alMMCHasi KHUXKKA,
KapaHpjall, WIapuKoBasi pydKa.

Kaxk npasuio, «nosne» He 06xoaurcst 6e3 reosoruueckoro MoJoTKa,
Masoi KyBaajipl, 3yOu, «KOrOTKa»; OCTAJbHOE — B 3aBUCHMMOCTH OT
npefacTosei paboThl.

He Bce nepeuncieHHble HHCTPYMEHTBI MOXKHO KYIIUTh B MarasuHe, 1
HaJ0 CBOEBPEMEHHO M03a60TUTBC 00 MX M3rOTOBIEHHH. [les10 3TO BeCh-
Ma OTBETCTBEHHOE, TaK KaK KauyeCTBO MHCTPYMEHTa — 3TO M €ro Mpous-
BOAMTENBHOCTh, M Hafle)XKHOCTb, — CJIOMaHHBIA MHCTPYMEHT B Moje 3a-
MeHUTb HeueM. MI3roToBUTh €ro HaJgo NMPaBWIBHO M M3 KaueCTBEHHBIX
MaTepuayioB, COAEPXaTh B MCIPABHOM COCTOSTHHU.

s c6opa MUHEPAJIOB NPUMEHSIOTCS 2€0102UHeCKuUe MOOTKU (PUC.
44, a, 6) maccoi 500—700 r Ha AepeBAHHOM MM CTaJbHOM 0OpE3MHEH-
HOIl pyKOsITKe AaMHOM He Gonee 35—40 cMm, ynoGHbie s paboTel B
CTeCHeHHBIX NpocTpaHcTBaX. CamMoneNbHbI MOJIOTOK OTKOBBIBAIOT M3
WHCTPYMERTAJIBHON cTanu Y8 wim Apyroi Mapku c BBICOKOHW TBepno-
CTBIO M yAAPHOIA BA3KOCTHIO. OBajIbHY10 IPOYIUIMHY MOA PYKOSATKY pacHo-
JIaraloT 1o LEHTPY TSJKECTH M B BepxHel ee 4acTd AeNaloT pacuin-
penne Ha 3—4 MMm. [locsie OKOHYATENBLHOM AOBOAKHM MOJIOTOK AOJIKEH
MMeThb JJIMHY OK0s0 180 MM, miockuit KBaapaTHbii 6oek 25X 25 MM ¢
YEeTKMMHM pe6paMH 1 KJTIOB C 3a0CTPEHHOM KPOMKOM mMpuHOi 12—15 Mm.
ToTOBBI MOJIOTOK MOABEPTraloT 3aKajke M oraycky. [Tocie TepMooGpa-
GoTKM TBepAOCTh GOMKa AO/MXHA ObTh 52—56 egmuuu mo Poxsesuty
(He mapanaeTcsi HanMJIbHUKOM), KJaoBa — A0 48—50 egunui.

PykOoATKY nenaioT U3 CBeXeid MPsIMOCJOMHOW ApeBeCHHbl BA3KUX U
MPOYHBIX MOPOJA, Jy4llle BCEr0 U3 KU3Waa WIM KJIeHa, MOXXHO TaKXe H3
psi6unbl; 6epesnl. IpeBecuny AJisi PyKOATOK HYXHO XOPOLIO NPOCYLIHUTD,
JUISL 4ero 3aroTOBKHM ABOHHON-TPOMHOMN JJIMHBI OCTaBJSIIOT B CYXOM IO-
MellleHHH NMPHU KOMHATHOH TeMIepaType, He CHUMasi KOpbI, IO KpaiHeH
Mepe Ha HECKOJIbKO Helesb. [Tocie npocyliku yaaasiioT pacTpecKaslln-
ecsi KOHLIBI M BBICTPYTMBAIOT PYGaHKOM MpPsIMYI0 PYKOSITKY OBAJIBHOIO
ceyeHusi npuMepHo 12X 30 MM, TOpLBI clerka 3akpyriasior. Bepxuemy

73



s

i

Puc. 44. Teonornyeckut. MHCTPYMEHT:
. i — MOJOTRM: ¢, ¢ — KyBaubl:  — KUPRA: ¢ — rPedok: A, 3 - 3yOHIAA: It — «ROIOTOR»

KOHIY IPHAIOT HEGOIBIIYIO KOHYCHOCTD, YTOOLI MOXKHO ObiJIO 0e3 60/1b-
LUIOT0 YCHJIMSL BCTABUTh €ro B MpOyuIMHy Ha 1—1,5 cMm, 1 TOHKOI HOXXOB-
KOl JenaloT JBa B3aMMHO MepPHNEeHAUKYJISIPHBIX MPOAOJbHBIX Hajpe3a
Ha raybuny 2,5—3 cM. 3aTeM pPyKOSTKY HACKOJbKO MOXHO BIBMTAIOT
B [IPOYLIMHY MOJIOTKA M, J€pXKa Ha BeCy CBOOOAHBIM KOHLIOM BBEDX, IO-
CTYKMBAaHMEM M0 HEMY APYTMM MOJIOTKOM WJM HeGOJbIIoH KyBaJgoi
Haca)>kMBalOT MOJIOTOK A0 OTKa3a, MpU 3TOM PYKOSTKa JOJUKHA MPOWTH
MpOYIIMHY HACKBO3b M HECKOJIbKO BBICTYIIMTb C NPOTHBOIMOJIOKHOM
croponbl. Ecim npu 3abuBaHMM PYKOSITKA TPeCHyJa, ee HEOOXOAMMO
3aMEHWUTD: P paboTe MOJOTKOM TpellMHa Hen3bexHo Oyaer pacrpo-
CTPaHATHCA JaJibllle, OCTaBISATh 3aHO3bI U 3alEMISATD JIaJOHb.

Teneps Hago HapeXHO 3a(pUKCUPOBATH MOJIOTOK Ha pykosTke. Haxn-
pe3Bl CJierKa pacKJIMHMBAIOT CTAMECKOW WM TOHKUM 3y6unaom W 3a-
6MBaIOT B HUX [0 OTKa3a Ay6oBble WM GyKoBble KAMHDBSA, CHayana Mpo-
JOJNbHBINA, 3aTeM nonepeuHbi. [locse 3TOro BHICTYyNAOMA BEPXHHA
KOHELl PYKOSITKM OTPe3aloT 3aloJIUII0 C M'OJOBKOH MOJIOTKa, yKOpayHuBa-
0T PYKOSITKY A0 HY)XHOTO pa3Mmepa, Cjerka 3akpy[JsfiioT Ha KOHIEe U
TIIaTebHO HUIMPYIOT WKYpKoi. Kpacuth mam jakupoBaTh ee He cJie-
Aayert. 17 3alUTH OT MOBPEXAESHHHA BEPXHIO, MPUJIETraloIyIO0 K MOJIOT-
Ky 4acCTb PYKOSITKH MOJIE€3HO CHAOAUTh GaHIaXXoM U3 MSIKOM CTaJbHON
npoBosioku guamerpom 0,5—0,8 mMm.

KoHCcTpyKuun kysand mokasaHbl Ha puc. 44, 8, 2. Boilkun IO/KHBI
OBITh CJIErKa BHUTYKJIBIMH, UTO MIO3BOJISIET CKOHUEHTPUPOBATh CHIIY YAApa,
¥ ¥MeTh (acKH, NpeJoXpaHsiiolUMe YIJjbl U pedpa oT ckaabiBaHus. Ky-
BajlAy Maccoit 2—3 Kr CHa0XaloT pyKoATKoM maauHoi 45—50 cM u ce-
yeHueM 15X 35 MM, KyBanay Maccoit 4—S5 kr — pykosTkoit B 65—80 cm
U ceyenneM 20X 40 mM. M3roraBiuBaloT KyBasi[ibl U3 T€X XK€ MaTepHa-
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JIOB, YTO M MOJIOTKHM, M TepMOOOPabOTKON KOBOAAT TBEPAOCTb H0 48—
50 egmHUL.

Teonozuueckoe 3y6uno pymuoi 150—200 mm ¢ paboueit KPOMKOiA
12—15 MM genaloT U3 MHCTPYMEHTAJIbHOM YIJIEPOAUCTOM HJIM JIErHpO-
BaHHOI cTa/M. MOXHO HCMONB30BaTh U OOBIKHOBEHHOE CJecapHoe
3yOWJI0, HO HalO CTOYUTb 00a pedpa paGoueit kpomku (cM. puc. 44, x).
[t IOPOJ HEBBICOKOM TBEPAOCTH MOJIE3HO 3yOUno ¢ paboueit KPOMKOii
LIMPUHOK 6—8 MM, a JUISl «TOHKMX» paGoT — BHIOMBAaHMA OTAEIbHBIX
KPHMCTaJLIOB U Ap. — C KPOMKOit B 3—5 MM, PaGouwnit KOHel] MOABEpraoT
3aKaJKe U OTIycKy. B coGupaTenbckoit mpakTHKe NPUMEHSIIOTCS TaKXe
3yOMia KPYIJIoro Ce4eHHsi C KOHMYECKHM OCTPUEM THIIA CJIECAPHBIX Kep-
HepoB (cM. puc. 44, 3).

Jlomux M3roTaB/JMBalOT U3 MPYTKa YIVIEPOAKUCTON CTalM AUAMETPOM
18—20 mMm, punoi 60 cM. OEMH KOHeL caefyeT OTKOBaTh WM 3aTOYUTh
TUIOCKMM KJIMHOM 11oA yriioM 20° u cierka 3akaiutb. Hagesast Ha 10MHK
CTPE30K CTaJIbHOM TPYObi, MOXHO UCIIO/NB30BaTh €r0 KaK pPbluar ¢ /1 IMH-
HBIM IJTEYOM.

OueHb noJIe3eH WHCTPYMEHT, Ha3bIBaeMbiii «(pOMKOH» WM «K020T-
kom» (cM. puc. 44, u). «Korotok» NMpuMEHSAIOT KaK pbidar ¢ OMOPHOIMA
TOUKOM Ha crube. AMEpHUKAHCKME «IIPOCIIEKTOPbI», UCTIONB3YIOUME 3TOT
MHCTPYMEHT I OTPAOOTKH MOJIOCTEN C KPUCTAUIAMH — «KapMaHOB»,
NpO3Baji €ro «KapMaHHBIM B3 IOMIIMKOM». «KOrotok» M3roraBauBaioT
W3 yIJ1IepOAMCTOM CTAJM LIeCTUTPaAaHHOTO WM KBaZpaTHOro ceyeHus. Kon-
bl 0TruGarT Ha aauHe 25—30 MM nox yrioM 30°, 3aTayMBaIOT OCTPOM
YeTbIPEXIPAHHOK NMHPaMMAOH M 3aKaJMBaIOT.

I'pebok (cm. puc. 44, e) 3aMMCTBOBaH M3 CTAapaTENbCKOW MPAaKTHKH
M YCOBeplLeHCTBOBaH MOCKOBCKMM MuHepasorom B. M. CrenaHoBBIM.
Paamep rpebka 220X 100 mm. [ enaioT ero U3 NPOYHOi JMCTOBOM CTaIH
TOJILUMHOK 2—2,5 MM, Kpasl 3aTayMBaIOT C BHEIIHEH CTOPOHbI M HAaCaXKH-
BAaIOT rpeGOK Ha PYKOSTKY OBaJILHOrO ceyeHus AnmuHou 70—80 cMm mo-
CpenCTBOM NPUBapeHHOro CJierka He Mo HeHTPy OTpe3Ka CTaJbHOH Tpy-
Obl, CILIIOIEHHOTO /10 OBAJbHOW (POPMBIL.

Cobpannblii B mojie Marepuan OOBLIYHO HYXHAETCS B «4EPHOBOM»
npenapupoBanuu. s aroro norpebGyrorca 3youno 100X 12 MM, 3aro-
yeHHoe nopg, 45°, u cnecapHblii MosoTok B 200—250 r kBagpaTHOro ce-
YeHMA C PYKOATKO#H B 25 cM.

CoGupasich B nojle, HEOGXOOMMO TIIATENbHEHIINM 00pa3oM yOeAUTD-
CSl B TOM, YTO MHCTPYMEHT HaXOAWTCS B YAOBJIETBOPMTEJbHOM COCTOSR-
HUM ¥ TIpUrofeH Asi paborel. HoBbie MOJIOTKHM, KYBaJAbl HY)XHO WCIIbI-
TaTh Ha TBEPABIX M BS3KHMX FOPHBIX MOPOAAX — KBapLMTE, MEJKO3epHH-
CTOM IpaHMTe M T. I, 3y6Mja — B Y3KMX TpelIMHAX 3TUX nopo. IMpa-
BWIbHO M3TOTOBJIEHHbIH MHCTPYMEHT He JOJKEH HM CMHHATBhCS, HY BbI-
KpaLIMBaTbC .

IMosBrenye ‘Ha MOJIOTKE MM KyBaJJie CKOJIOB C 3€DHUCTOM MOBEPX-
HOCTBIO — TPH3HAK TOTO, YTO MaTepuas ObUT BBIOpaH HEMPaBUJIBHO MU
VHCTPYMEHT CJMIIKOM CHJIbHO 3aKajieH. /I paboThl OH HeNpUrOAeH,
Tak Kak GyaeT Mpoo/KaTh BHIKPOUIMBATLCS, 0Opa3ysl P yaape OCKOJ-
KM, pa3JieTaioluuecs ¢ OO/bIIOH CHIIOL.
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Ecimn Ball MHCTPYMEHT y)Xe noObiBas B paGore, €ro Haao TIATENb-
HO OCMOTPETb M NPUBECTH B NOpAAOK. OT MOJIOTKOB C TPEILMHAMH M
CKOJIaMH CJieiyeT 6e30roBopodHo oTka3arbcs. PaGoune KpoMKH OT HOJI-
roit. paboThl CMHHAIOTCS, HO TAKMM MHCTPYMEHTOM MOJKHO €elle HeKOTO-
poe Bpemsi paboTaTh, ecaM NPEABaPUTENBHO BOCCTaHOBUTb (POpMy 3a-
Toykoi. IIpy 3TOM CJIeAyeT CHUMATh CI0i MeTaia He Gosee 1—1,5 MM
¥ u3berathb Neperpesa, BoI3bIBAIOLIETO CHUXEHHE TBEPAOCTH.

‘PacmiaTaHHble PYKOSATKH YKPEILISIOT, 3aMEHHMB IMONEPEeYHbI KJIWH
wii 3a6uB aononHuTeAbHb. Ha 3ToT cayuait B nosie GepyT napy 3anac-
HbIX KJIMHBEB, a €CJIM Hperosaraercs AIuTeabHas pabora, TO He IOMe-
IaeT M 3anacHasl pPyKOsiTKa, 3aMauyMBaHMe MHCTPYMEHTa B BO&E —
KpalHAs Mepa, OHa JIMIIb BDEMEHHO YCTpaHSET «IOdT» U MOCTENEeHHO
pa3pyuiaet apeBecuHy. TpecHyBIIHe PYKOSATKM HEOOXOAMMO 3aMEHHMTb.

Chaeayer NPUBECTH B NMOPAAOK M 3yOW/a: HATOYMTH 3aTYNMBIIMECS,
BBIITPAaBUTb MOTHYTHIE.

BooOuue ke Hago BCerja MMETb HAroTOBE 3allacHOM HMHCTPYMEHT,
TaKk Kak NPy UHTEHCHBHOM paboTe maxe KayeCTBEHHbIE MOJIOTKH, Ky-
BaJIibl, 3yOMJIa PeaKo BHIIEPXKMBAIOT 6osbille 2— 3 TOJIEBBIX CE30HOB.

CBoUMHM CWIaMH MHQI/Ia YAAeTCs BBIIOJHUTE, B TOM YHCJIE U B MOJIE.
HeboJblIMe KOBOYHBIE M 3aKa/IOYHbIE PAGOTHl — BOCCTAHOBHTDH BBIKPO-
MBIIeeCs 3YyOMJIO MM «KOTrOTOK» M Ap. MIHCTpyMeHT HarpeBamoT (B
KOCTpe Ha yriasX) A0 CBETJIOTO BUIIHEBO-KPAaCHOro KajeHus Ha 10—
12 cM ¥ KYIOT MOJIOTKOM, MCTIO/Ib3Ysi B KaUeCTBe HaKOBaJbHM T'OJIOBKY
KyBajIgbl. [I/1s 3aKajJIkKu MHCTPYMEHT TOYHO TaK )K€ HarpeBamT U Ha 5—
6 cexyHI OIMycKalT B BOAy Ha 2 cM. 3aTéM Ha 3aKajJMBaeMOM KOHLE
6bICTPO 3aUMINAIOT HANMUIbHUKOM WM JIIOOBIM aOpa3uMBHBIM OpycKOM
[I0JIOCKY JUIMHOM 2—2,5 cM M HabaI04al0T Ha Heil 1Bera nodeXaJocTH:
M0 HAIIpaBJIEHUIO K KOHIy MHCTPYMEHTa MEePEMELIAIOTCHA, CMEHAR OPYr
Apyra, GaeAHO-XKEAThIA, CONOMEHHO-XKEThIN, KOPUYHEBBIM, MypITypHbIH
u cuamit nosicku. Kak Tonbko 61enHblii COTOMEHHO-KENThI TOACOK A0-
crurder nocjaegHux 10—12 MM, TepMoo6GpaGoTKy NpeKpaluaioT, LeIu-
KOM MOTpy>Xasi MHCTPYMEHT B BOZAY.

o oTnpas/ieHHs B NoJie HEOOXOAUMO NMOAOOpaTh YNaKOB0UHble Ma-
tepuanst u tapy. IorpebyloTcs:

1) 6ymara copta «kpadT», 00epTOUHAA MM XOTS Obl ra3eTsl;

2) Meuioukn pazmepom 12X 18 cm u3 6s3u, Opesenra, Gaiiku;

3) Gymaxxubie candeTku wiu msrkasi Oymara;

4) 6aHKM M KOPOOKHM ISl XPYNKMX OOPa3LIOB;

5) KyCcKM, ILTACTHHKM NEHOIUIACTA;

6) NOAM3TUIIEHOBLIE NMAKETDI /I FTUTPOCKOMMYHBIX WK 00€3BOK1Ba-
IOLIUXCSA MUHEPAJIOB;

7) daHepHbIe TOCHUIOUHBIE AUMKM 00beMoM 10 10 e (nepeBo3uTH
MX yaoOHee B pa3oGpaHHOM Buze).

Pabouas odexda: nerkue, AOCTATOYHO TNPOCTOPHblE W HeEMapKue
OpIOKM M KypTKa C KapMaHaMH, [Uiall, YAOOHbIA roJ0BHOM y6op, niacTt-
mMaccoBasi 3allUTHas Kacka. O6y8b — KHUP30Bbie Carioru WJiK TYPUCTCKHE
OOTMHKM — HOJIKHA GBITb IPOYHOMN, TOAOGPAHHOIM M0 pa3Mepy HOTH, Ha
TOJICTO MOAOLIBE, LIeJIOW, HO OCTaTOYHOM pa3HolteHHou. JKenaTeabHo
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MMeTb Mapy CMEHHOM 00yBM -—— KPOCCOBKM WM OOTHMHKHM. KoXaHyio
00yBb CJIelyeT BbIYUCTHTh, TIIATEABHO NPOCYLINTh U IJISi MOBbILIEHUS
NPOYHOCTH, 3JIaCTUYHOCTH ¥ BOHOYNMOPHOCTH 2—3 pa3a IpONMTAaTh CIie-
LMaJbHONX J>KMPOBOM CMa3KOil HJIM KacTOPOBBIM MacJjioM, OCOBEHHO
LIBbl, PAHTBI U MOTEPTble MeCTa.

He 3aGyapTe 3aXBaTHUTb XECTKYIO LWIETKY LI YACTKM 0Opa3loB U
yXoa 3a ofeXI0i 1 00yBbIO, @ Tak)Xe MIOJIKY U 3amnac MPOYHBIX HHUTOK,
KpY4eHOH KalpOHOBOM JIECKH, LINaraTa, IpoYHOi BepeBKH, MOTOK M30J5-
UMOHHON WJIM JIMIIKOHN JIeHbI.

HakoHen, KaX/pblii y4aCTHUK JOJKEH HMETDb NIapy yAOOHBIX, XOpOowo
MOJOTHAHHBIX PIOK3aK08: OfMH — [ cGopa MWHEpasoB, APYro,
foJlee BMECTUTE/bHBIA, C IIAPOKUMHM MPOYHBIMH JISIMKAMM — [UIs
NepeHOCKH, TPAaHCIIOPTUPOBKH M XpaHEeHHWs Bellei.

B rpynme y4yacTHHKOB JI0JIKHa ObITh anteuka ¢ XeJydoYHbIMH, Cep-
IeYHbIMH, MPOTUBONPOCTYAHbIMHM, KPOBEOCTAHABJIMBAIOLIMMH U MEPEBsi-
30YHBIMH CpelICcTBaMM (OMHT, BaTa, pacTBOp Hoaa B amnysiax, 6akTepu-
LMAHBIA MIACTHIPb). Bcsl rpynna Ao/KHA ObITh 3HAKOMa C NMpPasuiamu
oka3zanus 00épauebHoil nomouyu Tipu ymuGax, HeOONbIIMX paHEHHUsX,
JKEMYIOYHbIX, NPOCTYAHbIX 3aboJsieBaHUAX.

v

MPAKTUKA MOJIEBOV PABOTbI

[IpenoTbe3Hbie XJI0MOTHl OCTANUCh 03aJH, U, HAKOHEL, HAaCTyNaeT
[OATOXAAHHBIA A€Hb, KOTAa Bbl B3BAIMBAETE HA IUIEYM YBECHCTBIA
PIOK3aK M OTHpaB/sieTeCh B MyTb, NpeBKyluasi 6IM3KOe YAO0BOJLCTBHE
OT BCTpeuu ¢ MUHepaiamu. Janee Bce GyneT 3aBMCETb OT Bauleil Hal-
JIOATEIbHOCTH M PAaCTOPONHOCTH, YMEHHMS MCIIOAb30BATh Ballly TEXHH-
Ky, OT Balleil BOJM W YIOPCTBA B AOCTHXKEHUM LIEJH.

Tenepb caMoe BpeMsl HAIOMHUTb O Gepe>XKHOM OTHOIIEHUH K F€0JIOTH-
yeckuM 06bekTaM. U 0coBeHHO K TeM, rie He BEAYTCsl MOCTOSHHbIE rOp-
Hble paGoTel. Kak MHOro LIEHHEAIIMX U Ja)Ke YHUKAJBHbIX OOHaXEHHi
pa3opeHo GecrnopsifAOYHbIMHM, GECCMBICIEHHBIMH MAaCCOBBIMM HAILECTBH-
SIMH, re KaXIblil npecse/yeT AMIlb OgHY LeJb — OfepeauTh APYruX U
ypBaTh N06OJIbLIE KPAaCHMBOrO KaMHs, YTOObI MOTOM NpPEBPATUTb €ro B
GecurcrieHHble Ba30YKM M LIKATyJKW. Ecaum Ha paGotawoueM kapbepe

c60p MMHepaaoB — OTO CNaceHHe MX OT HeMHUHyeMoN M OaM3KOii
«TE€XHOJIOTMYECKOW» ruGesn, TO MacCoBbie PACKONKHM eCTeCTBEHHOro
O0Ha)keHHsi — He YTO MHOE, KaK reoJjorudyeckoe GpakoHbepcTso. He

AOmycKaiTe pa3pylueHusl HEHHbIX OOHa)XXKEHWM M CTapbIX, JAaBHO HE pa-
Goraoimx BLIPabOTOK, HE CTPEMHMTECH «HAKOJIOTUTH» Tpodees No6ob-
ute. C60p MUHEPAIOB — CPEACTBO KOJUIEKLIMOHUPOBAHUS, 2 HE €ro 1eJlb:
He K JiMLy cOOMpaTeso MpeBpaliaTbCsi B IPOMBICIOBUKA.
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Ecau Xuibsi TOGJM30CTH HET, TO MPEXIE BCEro HEOO-
C yero XOAMMO pa3OnTb nosesoi aarepb. COENATb 3TO HYXHO
Hauars? CO BCeil TINATENbHOCTBIO: BbIOPAaTb CYX0€ MECTO, 3a-

[IMILEHHOE OT CHUJIBHOTO BETPA, BOJM3M OT MCTOUHMKA
TOAHOM JJIsi MUThbS BOABI; PACUUCTUTb OT KaMHeH, CyuybeB, MEHbKOB ro-
PU30HTAJIbHBIE [LIOIIAAKH, MMOKPBITh UX JIAITHUKOM, COJIOMOM, TPaBoOW u
MOCTaBUTh najaTku. [Ins kocTpa OTBOAAT MECTO C NOABETPEHHON CTOPO-
HbI He GJIMXKe YyeM B 5—6 MeTpax OT NMaiaToK, Ha 6e30MacHoOM yaaieHn:
oT pepeBbeB. CHAB JAepH, BOMBAIOT B 3€MJIIO JBE AECPEBAHHBIE POTYJIbKH,
KJIaAyT Ha HUX XXEPAb /ISl MOABELUIMBAHUSA KOTEIKOB, OOHOCAT «KOCTpPHU-
HIe» BaJIMKOM M3 KaMHEH WM 3eMH. B 6e31ecHOi MECTHOCTHY MHILY ro-
TOBSAT HA TYPUCTCKUX npumycax. [loMHMTE O OEpEXHOM OTHOLIEHMH K
Jiecy: IJisl KOCTpa ynoTpeOJistiiTe JJeCHOM CyXOCTOM, BaJe)XHHUK, OTXOIbI
CaHUTApHOI PYOKH, He TPOrasi CBEXHX HEPEBbEB; IOPSAIUHUIT KOCTEP He
ocTaBisiiTe 0e3 MPUCMOTPA, Nepes, YXOAOM 3aJieiiTe ero BOAOH WM 3a-
ChilIbTe 3emiiel, MyCOp COXIMTe WIM 3aKomamre.

OGecnieuns HOWIET B JIarepe WM B HACEJEHHOM MYHKTE, MOKOHUUB
C JpYTMMHM N€pBOOYEPENHBIMU XO3AMCTBEHHHIMH BOMIPOCaMH, 06paTHTEChH
B AMPEKLMIO WIH TeOJIOTHYECKUI OTAE] MOPHOTO NpeanpusiTis 3a pas-
pEUIEHNEM Ha MOCelleHHe Kapbepa U c6op 00pa3LoB M 03HAKOMBTECH C
pacnopsiikoM paboThl Kapbepa. 3ech XKe MOXXHO MOJYy4YUuTh Gosiee Nnoj-
pOOHbIE CBEJEHUS O MECTOPOXXIEHHHM M O3HAKOMHUTBLCS C KOJLJIEKLHMEN
MECTHBIX MHHEPAJiOB M TOPHBIX MOpoA. JIobuTesnsiM, B CBOIO Ouepeas,
HeOoO XOAMMO MOMHHUTb 06 MHTEPECax reo0JIOTMYECKOM Ci1y)XGbl Npeanpusi-
THSI: MX HaAOJMIOLEHMsI M HAXOJKM MOIYT OKa3aTbCsi BaXHBIMM JUIsl
OCBOEHH A MECTOPOXAECHUS.

IMosyuus pa3perieHne, MIPOU3BOAAT PEKOTHOCLIMPOBOYHbBIN NpeABapu-
TENBHBIA OCMOTP 3a00€B U OOHAXKEHHH M HAMEYalT MecTa MpeACTOos-
mei pa6orel, OueHb LEHHbIMH ObLTM Obl NP ITOM TOSICHEHWS KOro-
NGO M3 MECTHBIX [E€0JIOrOB.

C60p 06pa3uoB BEAYT B MEPBOM MOJOBUHE AHSM, CTPOTO YWHTHIBas
pacnucanue B3pbIBHBIX paGoT, BO BpeMsi KOTOPbIX HAXOOUTHCS HA PYIHH-
K€ HeJsb3sl. BTOpy1o NOJIOBUHY AHS OTBOAAT /15 Pa30OPKU U COPTUPOBKH
cobpanHOro Marepuasa. Bo BpeMsi HEHACTHOM MOTO/bl MOXKHO 3aHATHCS
PEMOHTOM CHApPSIXEHHS, 3aNMChIO HAGJIIONEHNH, YITAKOBK O M OTIPaBKOM
06pa3sLos.

HaiiTu «Touky», GOraTylo KOJJIEKUMOHHbIM MaTepua-

T'ne uckats JIOM, — Herpocroe aeso. Yalle Bcero Takue HaXOAKH
MHHepaH? CJIy4yaifHB, HO CO BPEMEHEM OTBIT HANPaBAsET COOUpa-

TeJIsl B HY)XXHYIO CTOpDOHY. «B mouckax MuHepayios, —
nucan A. E. ®epcmaH, — Hrpaer posib He TOJIbKO YBJIeYeHMe, a3aprT,

yAaua wiad «paprt», KaK roBOpsAT cTapatenm 30J0Ta Ha Ypane. Her, no-
MCKM MHHEDAJIOB CBSI3aHbl C IIyGOKMM, 4aCTO MHCTUHKTUBHBLIM TIOHUMa-
HHMEM NPUPOIbI, YMEHHUEM IO MEJIKUM NPU3HaKaM JOrafaTtbCsl O TOM, YTO
MOJKHO HaWTH».

I'ne XXe BepOATHBI MHTEPECHbIE HAXOAKN? DTO 3aBUCUT OT TUIIA MeC-
TOPOXKJEHHMS. A 3HAUMT, JIOOMTENIO CeAyeT BKJIIOUMTH B CBOW «Teope-
THYECKUI MUHUMYM» OCHOBbI YYEHHS O MECTOPOXXIEHUSX, a B MPOrpam-
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Puc. 45. MuHepanu3oBaHHas moJocTb B rusporepManbHoi xune. IMo Jx. CuHkaHkacy

1 — Bmewawwas nopoaa; 2 — ksapl; 3 — cdanepur; 4 — apceHONMPUT; 5 — POAOXPO3UT;
6 — rajeHnT; 7 — XaJbKONMPMT; 8§ — KalblUHT

My NOATrOTOBKH K «IOJIIO» — HM3YUYECHHE KOHKDPETHbIX IMOUCKOBBIX IIpHU3-
HaKOB.

PaccMOTpHUM HECKOJIBKO MPUMEPOB.

Bosiee BCEro KO/LUIEKLIMOHEPAMHM IEHSATCS TAK Ha3blBaeMble WTY b —
MMHEPaJbl Ha KyCKe IOpPO/bi-OCHOBAHHUS, OTAE/IbHbIE HHAUBHABI U APY3bl
C KPUCTA/UINYECKMMHU TpaHsAMH. OHM MONAAAIOTCA B PA3JUYHOTO pOAa
NONIOCTAX TOPHBIX MOPOJ, U XHJ, € CYUIECTBOBAIN OIaronpHsaTHBIE yC-
JIOBUSL U151 CBOOOZHOrO pocTa Kpuctawios (puc. 45).

MoaoGHBIE NOMOCTH MOTYT ObITh Pa3HOTO MPOUCXOXKIEHHA U UMEIOT
pasmepbl OT MEPBLIX CAHTMMETPOB A0 COTEH MeTpoB U Gonee. K caMbiM
KPYIHBIM OTHOCSITCSI KAPCTOBbIE MEIIEPhl, BO3HUKIIKE MPU BbIUIEIa4MBa-
HUM MOA3EMHBIMM BOJaMH PAacTBOPUMBIX FOPHBIX NoOpof. Borato mume-
panu30BaHHbIE MOJOCTH B NMETMATUTAX M PYAHBIX 3aJie)XaX COXPaHMIH
CTapaTeNbCKHUE Ha3BaHUS: «3aHOPHIN», «IIPOAYLIMHbD, «KAPMaHbl> M
ap. He6osbllKe noJ0CTH C ILUIOTHON 000/I0UYKON HA3bIBAIOTCH JKeodamiu.

Pa3MellieHbl MMHEPAJIN30BaHHbIE TOJOCTH YAIIE BCEro BOIM3M KOH-
TAKTOB pa3HOPOJAHBIX reOJIOTMYECKMX TeJ U B «pa3znyBax» xuwi. Korga
OHUM BCKDPbIBAIOTCSl TOPHBIMM pPa0OTaMM MM €CTECTBEHHBIM BbIBETPHBA-
HHEM FOpHBIX MOPOJ, YACTb MHTEPECHOrO MaTepuasa MonajaeT B OChIIH
y ocHoBaHHsA O6GHaXeHHs. CaMa MOJIOCTb HEPEAKO MACKMPYETCH I'pyH-
TOM, 1E€OHEM, OCTATKAMH PACTHTENbHOCTH, 8 BHYTPH 3aMOJHEHA KaJIbLHU-
TOM, peXe JpPYTHM KapOOHATOM, CKPHIBAIOILMM KPUCTA/UIbl HA CTEHKAX.
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CBo60oAHOE MPOCTPAHCTBO 3aHOPHINIA FPAHUTHOTO NETMATUTAa OOBLIYHO
3aM0JIHEHO BJIAXKHOM IVIMHOM, KOTOpasi MOXKET 3aKJIQUAThH B cebe xopo-
mue KpUcTawibl (0cobeHHO CBET/asi IJIMHA).

TeMHast rIMHa COCTOMT M3 MPOAYKTOB Pa3JIOXXEHHUs] TOPHBIX MOPOA,
U 3aHeceHa B 3aHOPbLILI KakK NpaBUiIo M3BHe. PacnosioxeHHble Ha CTEH-
Kax IOJOCTH KPHUCTa/UIbl MHOTAA OOTAHYTHI CEPOBATHIM YEXJIOM <«IoOp-
HOM KOXXH».

OcmaTpuBasi CKagbHOe OOHAa)XKEHHE, HYXXHO OoOpaliath BHUMaHUE Ha
MATHA, BbIACASIOUMECH HECKOJIBKO 0oJiee CBET/ION OKpacKoil uau Gosee
rpy603epHUCTHIM CTpoeHHeM. OHH CBUAETEIbCTBYIOT 00 H3MEHEHUH [10-
pOJibl MOJ, AEUCTBUEM MUHEPATM3YIOIMX PACTBOPOB M MOTYT ObITH NPH3-
HaKaMM HaxoAsAuleics 86,134 nosoctd. Ctapbie 0OHaKEH! s TIErMaTUTOB
WHOTAA BBIAEJSIOTCA Ha (POHE OKPYKAKUIEH MECTHOCTH Gosiee 06WIb-
HOW pacTHUTEJbHOCTBHIO.

B paitoHax MegHOr0O U CBUHIIOBO-LIMHKOBOrO OPYJAE€HEHUS HECKOJIBbKO
NPUIOAHATOE Haj OKPYXAIOIIEH MMOBEPXHOCTLIO CKOILIEHHE Oyporo
JIMMOHMTa (TMIPOKCHUIOB XXese3a) MOXKET OKa3aTbCH «IKENAe3HOU WS-
noii» — BepXHe! 4acTbl0 OKHUCJEHHON cyabbuaHON 3anexu. 31ech
MOJXXHO HallTM MHOIO HHTEPECHBIX MUHEPAJIOB: FeMUMOPEHUT, CMUTCOHMUT,
a3ypHUT, MAJIaXUT U Jpyrue, XapakTepHbIe IS 30H OKUCJICHHS.

B ocagouHbIX nopoaax nepcneKTUBHbI KOHTAKTLI PA3JIUYHBLIX CI0€8.
B u3BecTHsAKaxX K HUM IPUYpOYEHB! KPEMHH, araThbl, )KEOIbl C KBaplleM
M KaJIbLIUTOM, NAJIBITOPCKUT, LEJECTUH U JIpyrie€ MUHEPAJIb; B IIMHAX —
HepeJIKO KPUCTAJUTBI TMIICA, KOHKPEUUH SIpO3UTa, MUPUTa, CUJEpUTA.

Hapsiay ¢ ofHaXeHUssMM W BHIpDaOOTKaMH, JJisi cobupartens npen-
CTaBJIAIOT UHTEPEC OTEAAbl TOpHOro npeanpusitus. doctynHas 0630py
HNOBEPXHOCTb 3[€Ch ropa3fio obLIMpHEe, a U3 IJbI6 MOPOAbB MHOrAA YAa-
€TCsl U3BJIeub HEMOBpEeXAeHHbEe 06pa3ubl. [Ipy OTCYTCTBMM XK€ Ha Me-
CTOPOXJEHHUH ITOJOCTEH-KPUCTAJUIM3AaTOPOB OTBajIaM CJIEAYeT Yy[AE/JUThb
OCHOBHOE BHMMaHHe. Ha MecTOpOXIeHHAX, KOTOphle OTpabaThIBAIOTCS
3aKpPBITHIM CIIOCOBOM, OTBAJIBI CJYXKAT €AMHCTBEHHBIM UCTOUHMKOM KOJI-
JIEKIMOHHOTO MaTepHaja, TaK KaK B [MOJ3eMHbIE BHIPAGOTKM JIOOUTENH,
Kak TpaBWiIo, He JomnycKalorcsa. HecMoTpst Ha TpPyZoeMKOCTb PaCYMCTKH,
HMeeT CMBICT M pa30opka cTapbix oTBasoB. Tak GbLTO, HAPUMEP, C OT-
BaJlaMH4 y>Xe€ 3HaKOMOi HaM AXMaTOBCKO# Komu, ¢ orBalaMu Hukosae-
MakCHUMHMJIMAHOBCKHUX M APYI¥X CTApPUHHBIX YPaJIbCKUX KOMEi: B HUX
JMIO6UTENAMH U MMHEPAJIOraMy ObLTH HalAEHbI UyAecHble 06pa3ibl rpaHa-
Ta, Be3yBUaHa, SMHUAOTA, KJIMHOXJIOPa, MEPOBCKUTA, IIMHHENH, APYTHX
MMHEpPaJIOoB.

Crapblii 3apocHInil OTBaJ BbiJaeT IUIOCKas rOPU3OHTaIbHAs BEPLUU-
Ha, HEKOrJla CJIy)KMUBUIasi IUIOWAIKOMN ISt pa3rpy3KH OTBaJIbHOTO TPaHC-
nopta. Crapelii OTBaJIbHBIA MaTepuas HOCHT XapaKTepHble IPU3HAKHU
BbIBETPUBAHUS — CTJIaXKeHHbIE (POPMBI 00JIOMKOB H 6JIEKYIO IO CpaBHe-
HHIO CO cBeXed mopomoi okpacky. Hamuuue nepesbeB TonumHon 15—
30 cM yka3miBaeT Ha Bo3pacT oTBasa 25—30 Jjer.

OcoGoro BHHMaHHsl 3acCJY)XUBAKOT 3a0pOLIEHHBbIE CTapaTeIbCKUe
Komnu, Iypdhl, KaHaBbI, 3aMOJHEHHBIE 3eMJIeid M 00JIOMKaMu, 3apoCLiIne
TpaBoOii, MXOM, KYCTapHUKOM.
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IpuxoauIoch Ju BaM BHAETb, KaK paGoTaeT OonbITHbII
JieMEHTDI cobupatenn? UHoit pa3 npocTo AMBY HA€llbCs, CKOJb
TEXHWUKH CJI0XKHasl, UCKyCHasi paboTa JeNaercs HeMyIPEHHIM

HHCTPYMEHTOM, OKa)XMCh OH B YMeJbIX pykax. Iloses-
HO TOMY UCKYCCTBY MOYUMTbCs 3apaHee, NOTPEHUPOBABLIMCh AOMa Ha
0OHaXXEHUAX M MPOCTO MOAXOAAIMX IIbIGaX AI060rc kaMus. Packaibi-
Basi KyCKM M3BECTHSIKa, 'PAaHUTa, KBaplKTa, 0a3ajibTa, JPYrMX TOPHBIX
NOpofi, MOXHO OBICTPO YOEAMTbCH, YTO OHM BEAyT cebs Mo-pa3HOMY:
OIHM JIETKO OOTECHIBAIOTCSH, ApYrue, HaobOpoOT, OYEHb BA3KH, TPETbU
00GHapyXMBAIOT CJIAHLEBATOCTb U T. . TpebyeTcs u3BecTHast rpaMQT-
HOCTb, YTOOBI MPaBWJIbHO MCIOJb30BaTh 3TH CBOWCTBA: B OJHOM cJiydae
C/IMIIKOM CHJIbHBIH yAap MPHUYMHAT HEXXEJaTeJbHble pa3pylIeHUs, B
Apyro#l pa3, HaoOOpOT, ClAeAYET YAAPUTb CWIbHO W PE3KO, B TPETHEM
cJyyae KaMeHb MOXXHO OOKOJOTb TOJBKO MMOHEMHOTY, AEHCTBYs 3y6M-
JIOM.

Y10 MOXHO AeNaTh HALIMM HHCTPYMEHTOM?

MOJI0TKOM MOXHO PacKoJIOTh HEOONBLION KaMeHb, [TOJIOXKUB €r0 Ha
NanoHb, OAETYIO B PYKaBHlly, MO0 Ha APyroi KaMeHb MM Ha TOJIOBKY
KYBaJ1Jibl U IPUAEPKUBAA APYroi PYKOM WM HOCKOM HOTH; YIAPUTh HYX-
_HO cepeauHOM 6oiika. Pebpom 6olika CKanbiBalOT Kpail YrJoBaToro
KaMHsl; yaap A0/KeH ObITh pe3kuM. KnoBoM MosoTka cOMBAlOT TOHKHE
Kpas, NOnOAT, 3alelUIAOT, MOATACKHBAIOT M MEPEBOPAYMBAIOT KaMHH,
HALIYNbIBAIOT MX MO PHIXJILIMM MaccaMd. MOXXHO KJIOBOM PacCUIMPUTb
TpewMHy B ribi0e, AEHCTBYS KaK pbl4aroM WJIM KaK KJIMHOM, CJIerKa
MOCTYKUBasi KYBaJaoi 1Mo OOiKy.

KyBangoi pa36usaior Gosiee KPYNHbIA 06J0MOK NOPOAL — rabify,
HaHOCA yHapbl CepeAUHON WIM KpaeM 6oiiKa Mo BBICTYNAM €€ HUIKHEMH
yactu (puc. 46). [IpuxuMasi KaMeHb HOrOM, YAEPXXMUBAIOT €r0 Ha MecTe
U HECKOJIbKO TacsT OMAacHYIO AJs Gyayuiero o6pasua suGpaumio. Ecau
YAOOHBIX BHICTYIIOB HET, TO CWIbHEIMH yAapamu A0GuBalOTCsH 06pa3oBa-
HUSI TPELMHBL, C KOTOPO#l M HAYMHAIOT Pa3/e/Ky TJBIObL

I'peGKOM MOXHO GBICTPO MOAPYOUTb M CHATb JAEPHOBBIA CJIOM, cae-
JlaTh HEGOMBILYIO «BCKPBILY» — OGHaXHTbh MOPOAY MOA, CJIOEM IPYHTa
Wi meGHs; UM YROOHO TepesionayMBaTh PHIXJblE Macchl M 0GJI0MKH,
Korga tpeGyercs ux mpocMoTpeTb. UTOOB OUMCTUTL «3a60il» — MecTo
paboTbl — OT rpsi3u M 06JOMKOB, CHauajla MBICKOM rpebka MpounuiaoT
YroJ MeXJAy CTEHKOI M JAHOM, 3aTeM LIMPOKOH CTOPOHOM crpebaioT 06-
JIOMKHM M BBITACKMBAIOT WJIH BLITAJIKMBAIOT MX W3 3a00s.

3yOuno NpegHa3HAYeHO B OCHOBHOM JUISi PACKJIMHUBAHUS TPELIMH.
Hepxa 3y6uno 1eBOM PyKoi, OCTOPOXHO 3aBMBAIOT €r0 B TPEUIMHY MO-
JIOTKOM WJIH KYBaJIAOH, a KOTAa OHO BOMAET WM 3apUKCUpYeTCs B Tpe-
[IMHE, 3a0MBalOT CHJIBHEE.

EcaM TpellMHa CIMIIKOM LIMPOKA, NOA 3yOUI0 MOXKHO MOIOXUTH
HANpPaB/SIOUIME WIM OTPE30K KPYIJIOr0 METa/LIMYeCKOro MNpyTKa, Kak
2TO mokasano Ha puc. 47. 3y6Ua0M TakXe BHIOMBAIOT GOpo3aKM B TO-
pogne, OTAENSIIOT KPUCTA/LIbLI M HEOObIINE CPOCTKH, pa3GupaloT TpeLm-
HOBaTyio nopoay. Uem yxe pabouas KpoMka 3y6una, TeM addekTuBHEE
OHO JEMCTBYET, HO U TeM OOJbllle PUCK €ro CJIOMATh.
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Puc. 46. Pasgenka ripiGbl

Puc. 47. PaciuimHMBaHHe ILIMPOKOH
TPELIMHBI

-

TpsMOH JIOMMK MCNOJMB3YIOT KakK JIMHHOE 3yOWsOo M Kak pblyar;
«KOTOTOK» — KaK pblyar MpH OTHAEJEHHH oOpa3loB, BLIBOPAUNBAHUK U
HepeMEeLIEHHH IbI0, pa3IBUraHMH IL1acToB. BO MHOMX ciiyyasix OH MO3-
BOJISIET Pa3BUThb AOCTATOUHO GOJbIIOE YCWINE, HE TIpUOerast K MOJIOTKY
M KYBaJIZiE, YTO OCOOEHHO LIEHHO NP M3BJICUEHUM XPYNKMX 00pa3LoB.

He60apu1yi0 1010CTh JOCTATOYHO BCKPHITb, H KOJUIEK-
Orpabotka [IMOHHBIA 06pa3el, MOXHO CKa3aTh, y)Xe NOYTH rOTOB.
nonocTH Takue NOMOCTH OepyT LEIUKOM, [0 BO3MOXHOCTH

OTJEJIMB JIMIIHIOIO MOPOAY M OTJIOKHMB OoJiee TOHKME
ornepaiuu 0 Bo3BpallieHus AoMol. JKeoay OTAEISIIOT «KOT'OTKOM», IIpe-
BapHUTEJIbHO BBIOMB MELIAIOUIME €€ U3BCUEHHIO YIaCTKH TOPOIHI.

OnHaKko M3RIEUb TAKUM Xe€ CMOCOBOM XPYMKYIO TOHKOCTEHHYIO XKe-
opy He ypactcs. Torga okpyXalowylo MOpPoLy TEpPNeauBO pa3buparor
[0 TpelMHaM, MOKa XXeoJa He O0CBOGOAMTCH MONHOCTBIO. 3aaya ycJo-
JKHSIETCS, €C/M yAOOHBIX TpeluuH HeT. C 0CaJouHbIX CEPHBbIX MECTOPO-
XKACHUH JIIOOUTENN TIPUBO3WIM BEJMKOJENHbIE KPUCTALIBI CEPBI, THIICA,
Le/IeCTHHA, HO IITY(OB OblJIO OYEHb MANO: CaMble JyylliMe U KPYIHbIE
KPHMCTaJUTbl NP BhIOMBaHMKM 00pa3iia 0ObIYHO OTBAIMBAJIMCh OT OCHOBA-
82

.




Puc. 48. OxkoHTypuBaHue MOJOCTH

HuA. B Nono6HbIX cyyasx BOKpyr Oyaymero obpasua co3alor no 3aMK-
HYTOMY KOHTYPY MCKYCCTBEHHYIO TPEIUMHY: OCTOPOXXHO BOMBAlOT Hec-
KOJIbKO KPYIJIBIX 3y6u1 U, IO OUepeAn yAapsisi O HAM MOJIOTKOM, A06H-
BalOTCA MOABJIEHAS TPEIUUHBI B HY)XHOM HampabiaeHun (puc. 48). Ilo
Mepe paclpOCTPaHEHUsl TPEIWMHBI NOC/eaHMe 3y0nia BHIHAMAIOT M 3a-
GUBAIOT Criepen.

B nosocTAX MOKpyMHee KOJUIEKLMOHHBIM MaTEPHAIOM MOLYT CJIy-
JKHMTh YYaCTKH CTEHOK M CBOOOJHBIE KPUCTAJUIbI, HAXOAALIMECHA BO BHY-
TPeHHEeM MpocTpaHcTBe. EC/M MOJOCTh AOCTATOYHO BEJIMKA, YTOOH 3a-
OpaTbCs BHYTPb, B HEll paboTalOT KakK Ha CTeHKe oOHaXeHus. Bymympii
06pa3sel] M ero OCHOBAHME OYMILAIOT OT OOJIOMKOB M I'DSI3H H BHUMATENb-
HO ocMmaTpHuBaloT. Yaime Bceto HyXHbIH ¢parMeHT yaaeTcsi OTAENMTb C
HOMOLIBIO «KOF0TKa». EC/in JXe OH AepXUTCsH KPelKo, TO MPUAETCA TpH-
6erHyThb K MOMOLM 3y6uIa M MOTIOTKA: PACKIHHHBAIOT TPEIMHEB C OZHOM
Wi ¢ 06eux CTOpPOH JMGO AeNAIOT MO KOHTYPY AOCTATOYHO IyGOKYIo
6opo31Ky, a 3aTeM OTKaJLIBAOT 0Opaser] 3ybunom. IIpu 3ToM ero Hamo
OpUAEPXUBaTh, YTOOHI PEAOTBPATHTD MAfEHHE H CMArYaTh BHOpaImIio,
NO3TOMY JKeJaTeJbHO paboTath BABoeM. IlpHriayuieHne 3ByKa yaapa —
MPU3HAK TOrO, YTO TPEIMHA <IIOILIA»; C ITOr0O MOMEHTA HajI0 AEeHCTBO-
BaTb OCTODOJXKHee.

Yauge Bcero nojgoCTb CAMIIKOM Majia, 4TOOBI MOXHO ObLIO NMPOHMK-
HYTb BHyTpb. OHaKoO HaxoOfAKa IMOJIOCTU C XOPOLIMMM KPHCTA/UIAMH —
pefikas yjaua, 3acAyXHBAIOL@s TEPNeJMBOA pabOThL

CHayasa o/I0CTb BCKPHIBAIOT: HAHOCAT OJUH-ABA OCTOPOXHBIX yAa-
pa, uTO6B MONYYMIAach TPELIMHA, HO HE MOBPEAMIMCH HaXOAAUIMECS
BHYTPU KPHMCTAUIBL. YCThbe PACKPHIBAIOT HACTOJBKO, YTOOBI 3aMOJHSIO-
1ee MOJIOCTh COAEPKMMOe — IIeGeHb, IIMHY — MOXKHO 6bLIO OCTOPOX-
HO M3BJIeYb MAJIOYKOW MJIM TPOBOJIOYHBIM KpIoukoM (puc. 49). Copepxu-
MOe — TIJIMHy, ApecBy, LieOeHb TIIATENbHO NPOCMATPUBAIOT, 3/€Ch
MOTYT HaXOIUTBCH XOPOLIME KPUCTA/UIH M OOBAIMBLIKECS BHYTPb 4acTH
cTeHOK. «['OpHYI0 KOXY», <«TOpPHYIO NpoOKy» OCTaBASIOT Ha YaCTH
o6pa3uon B NepBOHAYaJIbHOM BHAE. TaKue lll’l‘yq)bl OTJIMHAIOTCA CBOE-
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Ilpexpae uyem OpaTbca 3a pa3bopky oTBajia, Hajo
Cokposa YACHHTb, KaK BOOOLIE 0Gpa3yloTCcs OTBajJbl M KAaKOBbI
OTBaJIOB 0COBEHHOCTH AAHHOTO OTBaja, YTO H B KAaKOM MeCTe
MOXXHO Ha HEM HaWTH.

OTBajl COCTOMT U3 OOJIOMKOB NOPOAB!, M3BJIEYEHHOM IPH MPOXOAKE
OT MMOBEPXHOCTH K PYAHOMY Teay. Pa3apobienHas nopoaa AoCTaBisfeT-
CA caMOCBaJlaMH MM BarOHETKAMH Ha BEpPIIMHY OTBasia M cOpachiBaercs
Ha ero CKJOHbL ITpy 3TOM OTBaJIbHBI# MaTepHUas OTKJIAJbIBAETCA B TOW
Xe I0CAeL0BaTEIbHOCTH, B KaKoil M3BJAEKaeTcs M3 BHIPabGOTKM, M COp-
THpyeTcs 1o pa3Mepam 0610MKoB. UHTepecHwit a1 cobuparens Mare-
. pMaj] COCTaBAsAeT HE3HAYMTENbHYIO YaCTh, HO Yalle BCEr0 COCPeAOTOYEH
B O/IHOM CJIO€ OTBajia, TaK Kak B3AT M3 ogHoro Mecra. CnenoBaTesbHO,
IEPBbIM AEJOM HaZ0 BBIATH Ha 3TOT NPOAYKTHBHBIA cioii. OH HMeer
¢opMy KOHyCa M B FrOPM3OHTAJIBHOM CEYEHMHM PacCIlOJIOKeH IO AyTe, a B
BEPTHKAJLHOM — [0 MpPAMO# BAOJb CKJIOHA, ofpa3ys Heuro BpOAe
iala. .

Ipu cOpacbiBaHMKM TOPOALI CaMbie KPYIHBIE€ TJBIOB CKATHBAIOTCH
BHH3, OCTaHaB/JIMBAIOTCS Y OCHOBAaHUSA OTBajJia M. [0 CTOPOHaM OT HEro,
06J10MKM TIOMEHBLIE CKAIUTMBAIOTCS BHILE M Ha (pJaHrax, a Mejioub 3a-
Jep)XuBaeTcs BOJAM3M BepIIMHBL 3HAUMT, MOJOCTH C KPUCTAIAMH CJie-
AyeT NCKaTh CKOpee BCEro B I/ibifax B HUJKHeElH 4acTH OTBajIa; MaTepHal,
M3 KOTOPOTO MOXXHO BHIGHTD 1ITYy(Bl, — B CEPEAMHE U HAa KpasiX; OTHAE/b-
Hble KPUCTA/UIBl — Ha rpebHe u noa BepLUMHOM.

B pacnosioXXeHnH OTBaJIOB FOPHOTO NMpEANpPUATHS Pa300paThcs NOA-
yac Heserko. Kimou x MOHMMaHMIO MOJXHO TOJYYMTh, IIPOCJEAMB ITyTh
OTBaJIbHOTrO TpaHcropTa. M306paxennniii Ha puc. 51 oTan obpa3osaics,
OYEBUIHO, MPU NMPOXOAKE LITOJbHH, NPOJIOKEHHON K ABYM DYIHBIM Te-
naM A u B — CBMHIOBO-UMHKOBBIM CyJbdHAHBIM XWiaM. TToCKOJBKY
xuia B orpabarbiBajach moc/efHe#, MUHepaibl XWiH B m okoso-
JKWIbHBIX YYaCTKOB JOJIKHbBI GbITh Ha MOBEPXHOCTH OTBAja M HHYEM HE
nepekpeiThl. Martepuan U3 Xwabl A CleAyeT HCKaTh, MO-BUAMMOMY,
rae-To B ryOuHe oreana. Haitns oguu obpasel, MOXHO HafeATbCH, YTO
B TOM Xe cjoe HaxoasATcs u apyrune. HaxoAkm KycKOB rajieHHTa M
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Puc. 51. Crpoenue otsana: A, B — pynHsie xuisl; A’, 5’ — TNPONYKTHBHLIE CJIOM OTBana
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cdanepura roBopsAT O TOM, YTO LITOJbHA «ITOACEKJa» 30Hy HEU3MEHEH-
HBIX CYyNb(HMAOB H MCKATh HAa OTBaJic MHHEPAJbl 30HbI OKMC/IEHMs Oec-
CMBICJIEHHO; 33TO OHM MOT'YT BCTPETHTBCH B HEOOIBIIMX OTKPBITHIX BHIpa-
6oTKax 0OHaXXAIOWMXCH HA MOBEPXHOCTH BEPXHMX 4acTel XKML
PaGoTtaTh Ha OTBaJie Jyyule BCEro MOC/Ie AOXAsA, KOrga KaMeHb Mpo-
MBIT M XOpowo BupeH. Pa36opky ymoOHee HayaTh ¢ ¢nanros. CHn3zy
BBEPX MNPOKANBBAlOT KaHaBy, YTOObI OTBHICKATb MPOAYKTHBHbBIH CJIOM.
06a0MKu TiepebupalorT rpe6KOM, KJIIOBOM MOJIOTKA WM PYKaMH, OCMaT-
PMBAIOT M MEPEeABUTaloTCs Bbille. Buiiasi Ha HY)XHBIH CJIOW, pacKaribi-
BaIOT €ro B CTOPOHBI. MeJIK006/I0MOUHBINA MaTepHa MOXHO NPOMBIBATh:
OTBaJIbHBIM IEGHEM HAIOIHSIOT CYMKY M3 IIPOBOJIOYHOM CETKH WM KOp-
3UHKY, HECKOMILKO Pa3 MOrPYXKaiOT B BOAY, PacChNalOT TOHKMM CJIOEM
¥ NpPOCMaTpHUBAIOT.
UHorga oTBanbl pa3paBHMBAKOTCH Oy/bAO3€paMH, MEPEABHIAlOTCS
Ha Apyroe MecTo M NpH 3TOM NepeMEUIMBalOTCs. B Takux ciyyasx BCA-
KHe NpaBWjia TEPSAIOT CMBICJI M OCTaeTcsi McKaTh Hayran. Ha orsane,
00eHEHHOM TPEAbAYIIMMHE pAcKOTKaMH, Le1eco00pa3Ho BHIKONATh
wypd — AOCTATOYHO IIyBOKYIO SIMY, MO3BOJISIIOLLYIO IPOCMOTPETb HHUX-
HHE YacTH OTBaJa.
B TeXHMYECKOM OTHOILEHMH OHa CXOAHA C pa36opKoi

Pa6ora oTBasoB. OCHINb OCTOPOXHO CHMMAIOT, YTOOBI OOHa-
Ha OChmAX JXHTb PacCHoOJIOXKEHHBbIE IO/ Hell phIXJIbie OTJIO0XEHHA.
H PHIXJBIX

CHayasia MBICKOM rpe6ka MpoAe/biBalOT BEPTUKATIbHbIE
60p0o3abl «BKPECT POCTHPAHHUIO», T. €. MONEPeK CJIOEB.
Konatb HyXXHO 10 «ITOTHKa» (KOPEHHOTO OCHOBAHMS) .
Haiins uHTepecHoe MeCTo, 0OHAXAIOT €ro Ha BCel TpebyeMoi IIoLaay.
HaunHaloT CHU3y M NOCTENEHHO TMEPEABUraloTCs BBEPX, BPEMS OT Bpe-
MeHHM OTOpachiBasi HAKOIMBIIMIACS MaTephan rpebkoM. Takum xe cro-
cOoOG0OM — CHU3Y BBEPX — JeJiaeTCs pa360opKa phIXJbIX CJI0eB, 0OHaXa-
1omuxcs B cTeHke. Ecim HyxHo, AenaioT wypd WM KaHaBy HEOOXOH-
MO# TJIyOuHBL.

OTNOXCHHAX

Ecius 33606, OCBIIMM WJIK Ha OTBaJIC BaM IONaJICsA UHTE-

Kak PeCHBI MaTepHaJl, 3aKJIIOYEHHbIN B O0JIbLIO#H TIbIGE MMo-
m’g"’“ poapl, TO BO3HMKaeT BONpOC: Kak ero u3mieyb? Ho

KOI'/Ia IVIbI0a He CJIMIKOM BEJIMKa, TO BMECTO TOTO, YTO-
661 M3BNEKaTh OyaymmMil o6pasell, Jyule «pa3zesiaTh»
rabiby, MOCTENEHHO yAAAs JIMIIHME, NMOKAa HE OCTAHETCHA HyXKHbIH
¢dparmeHr.

IIpx 3TOM HEOOXOAMMO MOMHHMTb, YTO KaK pa3 3TOT ()parMEHT —
caMasi HelIpOYHasi 4YaoTb IJILIOB M MOXXET OCTPaiaTh B NIEPBYIO OYEPE/b.
PHCK MOXHO YMEHbLINTD, COO/MIOAAA MPaBHJIO: OCTAIOWASACS YACTh IJIbi-
611, 3aKumovaomas B cebe Gyaymmii oOpasel, J0MXHA ObITh MacCHBHEE
otaensieMoit yactn. Ecam HeT ymoGHOM TpeIuMHbl, N0 KOTOPOH MOJXKHO
66110 OB PaCKIMHHTD M Pa3BajiMTh I/bi0y, ee 00KaALBaIOT B HECKOJIbKO
NPHEMOB, HAUMHASI CO CTOPOHBI, IPOTHBOMOJIOXHOI 06pasuy. Pasgenky
BEAYT N0 BHICTYIIaM, CTPEMSCh BCAKMI pa3 OTOMTb HyXXHBIM KYCOK Tep-
BBIM )K€ YAAapOM, YTOObI M3JMIIHE HE pacllaThiBaTh 06pasen. CUIbHBIA
M MPaBWJILHO HAHECEHHBI YAap HE TOJbKO OTAENSEeT GOJbIIYI0 4acTb,
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JOJIOT — MEPBbIM XE J0XAEM OHM CMBIBAKOTCA, @ B CYXYI0 MOroay OnicTpo
TEPSAIOT KPUCTA/UIM3ALMOHHYIO BOAY, 6eneloT u pacchmnatorcs. YTobs co-
XPaHNTh 3TH YpEe3BbIYAHHO XPYNKUE MMHEpaJibl, UX ABaXKJbl C Nepepbl-
BOM B 15—20 MuHyT 00pabaThiBalOT a3pPO30JbHBIM JAKOM [JIsi BOJIOC
«IIpenectb» (3MysbCcHeN NMONMBMHWIalLEeTaTa). Yepe3 mosyaca MOXXHO
NPUCTYIMTh K pa36opke Nopoap! U U3BJIEYEHHIO 06Pa3LOB.

B xoHue paGouero aHsi coGpaHHBIA MaTepuas HY>XHO
Yncrka BLIMBITb M TIPOCMOTPETb, OTOPaKOBaTb HEYLOBJIETBO-
H COpTHpOBKA puTenbHble 06pa3iipl, a KAYECTBEHHBIE HAYEPHO OTIpe-
NapupoBaTh OT JIMIIHEH NOPOAbl U YNaKoBaTh.
JleHp OTO JHA KOJUIEKLMOHHBIH MaTepHasl Hakar-
JIMBaeTCA, U ero Hafo MepuogUYeCK BHOBb MPOCMATPUBATh U COPTHPO-
BaTb, CTPEMSCh OrPAHMYMTBCS TOJBKO JydlIMMH obpasuamu. O6pasupi
IPYNOHUPYIOT M0 MMUHEPAIbHBIM BHJAM M Pa3HOBMIHOCTAM, TOYKAM Ha-
XOIKH, MOP(OJIOrMyecKM MPHU3HAKaM, TIATEJbHO H3Y4aloT C JYIOoi
[PU XOPOLIEM OCBELIEHMH M M3 Ka)XkIOW TPYINIbl OTOMUPAIOT CaMmule Ka-
YecTBEHHble OOpa3ipbl, HAWIYYIIMM 00pa30M NpEACTaBIAIOUINE MECTO-
poxaeHue: nmo 1—2 ak3eMIUIspa AJisi KOJUIEKUMH M HEKOTOpOE€ KOJIU-
4eCTBO Jy4mux Ay6seros.

CrnomaHHble 00pa3UBl 3aMEHSIOT WM CKJIEHBAIOT KieeM «MOMEHT».
TIBA, ogHMM U3 HUTPOKJIEEB. PEMOHT HEOOXOANMO MPOU3BOAUTL 6€30T-
JIaraTesabHO, Tak KaK CO BpeMEHeM Kpasi 00JIOMKOB HeM36eKHO BBIKpa-
IIMBAIOTCSl U ILIOB He MOJIyYaeTCsl He3aMeTHBIM.

TpaHcniopTMpoBKa — BCerAa CypoBO€ MCHBITAHHE IJIs

Joporn KOJUIEKLIMOHHOrO MaTepHaJia, PaBHO KaK jyisi cobupa-
Gamskue TeNsi — BHA 6Ge3HaJeXHO HCIOpYEHHBIX MTY(POB M
H JajiIeKHe n

KpuctauioB. [ToToMy He Hy)XXHO J)XajleTb BpeMeHH Ha
TLIATE/IBHYIO YNAaKOBKy, oOpauiasi oco6oe BHUMaHME
Ha Xpynkue wrydbl U APY3bl — JOPOXKHBIE HEMPUATHOCTH YIPOXKAIOT
MM B NEPBYIO OYepenb.

BoabMHCTBO 00pa3L0B MOXXHO ZOCTaBsATb C MecTa c6opa B MaTep-
YaTBIX MeEIIOYKaX. YNaKoBKa B OyMmary HHUYTh HE XyXe, HO 3aHMMAeT
HECKOJIbKO Gosibllie BpeMeHH. [IJIsi 3TOil Lie/Jd XOpOLIOo NMOAXOAUT OyMa-
ra OT MCIOJIb30BaHHBIX MEILKOB M3-NOJ B3PbIBYATKH, KOTOPbIE MOJKHO
nopobpars Ha pynuuke. Kaxaplit o6pa3sen IJIOTHO 3aBEpPTHIBAIOT B Ha-
[paB/leHUX AMaroHaaM kycka Gymarm B 6—8 pa3 Goabluero pasmepa.
XpyrnKue KpUCTa/ulbl NpeABapUTEIbHO OOKIaAbIBAIOT CMSTOM M cJerka
pacnpaB/eHHOM OymMaXXHOM candeTKoi, a MoBepX Hee — BaToOM, NaKJIeH,
MXOM H T. . CaMble XpyNKue 06pasibl IOMEIAIOT B GYT/IAp M3 TIACTH-
HOK NeHoIuIacTa ToaumHoi 1—1,5 cM, ocTaBiass Haj JMLEBOH CTOPOHOI
cBoGoaHOE pocTpaHCTBO. TpH MM YeThipe GOKOBBIE IUIACTHHKH TJIOTHO
NPHXHMMAIOT K 00pasiyy, dukcupys o HanboJsiee MUPOKOH YaCTH OCHOBA-
HHA 1 Kak Obl OropaxuBas JMLEBYIO CTOPOHY, OOBA3BIBAIOT N3OJISLIMOH-
HOM JIEHTO WM ULIMaraToM, 3aTeM INPUBSA3BIBAIOT HY>XHOrO pa3Mepa
IJIACTUHKY — KPBILIKY.

Ecnu HeT mop, pyKoii MMEHOIJIACTA, MOXHO CAejaTh BOKPYr oOpasua
TWIb3y M3 KapToHa WM rodpupoBaHHOM OGymarM (OT YIaKOBKM KOH-
AMTEPCKHUX, GaKaNelHbIX HU3IEeHIA) .
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CpOCTKM KPHUCTA/UIOB M APYTME HENMpPOYHBE OOpa3libi YIAKOBLIBAIOT
B JKECTKYIO Tapy — KOpPOOKM, KOHCepBHble GaHKH, HEMOABUIKHO 3aKJIM-
HHUBasA KOMOYKaMu OyMmaru, KycoukaMu HeHomacta. HeGoabwmoi obpa-
3el| MOXXHO MPMKJIEHUTDb HA JHO KOPOOKHM WJIN KOHCEPBHOM 6aHKH; 1O Npu-
GbITMM Ha MECTO JHO BHIPE3AIOT M 00pa3el OCTOPOXHO OTAENSIOT.

Ty} c KynopoCHHIMH BHILIBETAMH Cpa3y Xe Ha MecTe cGopa He-
MOABHIXHO (PUKCUPYIOT B siuelike, BbIPE3aHHOW B II€HOIUIACTE MO pa3Me-
paM ¥ (popme 06pasiia, Ty/la XXe IMOMEILAIOT KYCOueK BJIaXHOH# Gymary,
3aKpHIBAIOT MNEHQIUIACTOBOM IUIACTMHKOMN, OOMATHIBAIOT W30JALIMOHHON
JIEHTOM M YNaKOBBIBAIOT B MOJMITWJIEHOBBIN IIaKerT.

IToAroTOBMB BCE CBEPTKH, YKJIAABIBAIOT HX NOIIOTHEE B GPe3eHTOBbIIN
MEILOK, KOPOOKY WIN SIIUMK — CHayaja KpPYNHbe, [IOBEPX HMUX — MO-
MeJlb4e, HA CAMOM BEPXY — CBEPTKH C XPYINKHMHM 00pa3liaMu, u BCe 3TO
[MOMEUIAIOT B PIOK3aK MOJaJblIe OT YIJIOBATHIX MPEXIMETOB.

Oco060it TINAaTENBHOCTH TPeOYET OKOHUATENbHAS YTTAKOBKA KOJLUIEKIH-
OHHOTO MaTepuaJia mepej OTHPAaBKOM ero AoMoi. Mewrouku nNpurogsarcs
M Ha 3TOT pa3, HO MpPEJBAPUTEIBLHO KaXKAblii 06pa3el] Hy)XHO 3aBEPHYThb
B Oymary. I'HIDOCKONMYHBIE M JIETKO 00€3BOXMBAIOIIMECS MHHEPAJBI
OTHPaBJIAIOT YIAaKOBaHHBIMU B MOJIMATHJIEHOBbIE MMaKeThi.

OTnenbHbIE caMble LEHHBIE M XPyNKHe obpasust 6epyT ¢ coboi, pas-
MECTHUB CpeAy MArkoro 6araxa. OcTajbHbIe OTIPAaBJSIOT MaJIoil CKOpO-
CTBIO IO KEJe3HOW AOpOore Wi MOYTOM.

Ilepecbi/ika MOYTONM BbI3bIBa€T MOPOHW HeMasio oropuyeHuit. Mexpy
TeM, JOCaJHbIe MOBPEXIEHUSI MOXKHO NPAKTHUYECKH MOJHOCTBIO MCKITIO-
YUTh, COBMIOAAs TPM NPOCTHIX MpaBmwia: 1) B KauecTBe Tapsbl NOJIb30BATh-
s TOJIbKO TIPOYHBIMM SIIMKaMu 06beMoM He Gonee 10 am®; 2) xopomwo
yHaKoBLIBAaTh KaX/blii 00pa3ew B OTAENBHOCTH; 3) MPaBUJBHO M MOJIHO-
CTbIO 3aNOJIHATH SAIUMK, UCKJIIOYasA TEM CaMbIM IepeMellleHHe CBEPTKOB.

Ipu 3TUX yCAOBUAX IIOTHAs GyMara M Jaxe OObIYHBIE ra3eThl, B3s-
Tble B HECKOJIBKO CJIOEB, CJIY)KAaT OTJMYHBIM aMOPTHU3aTOPOM M XOPOIIO
OpefoOXpaHsIOT 06pasibl OT MOJOMOK, CBEpTKH YK/IAABIBAIOT B SAIIMK Ha
pebpo napasuiesibHO APYT APYTY, caosaMu. . HHOKHHI CJ10M U3 CaMbIX KpYII-
HbIX CBEPTKOB 3aOJIHSIOT TaK, YTOOLI MX HeJb3s OBLLIO BHITAILUTh Oe3
HEKOTOpOro yCWIMs, 3aTeM TOYHO TaK JXK€ YKJAJAbIBAalOT CJAEAylolue
CJIOM M3 CBEPTKOB MOMEHbIIIE, MEJIOYb Pa3MELIAIOT B OCTaBUIMXCS MYCTO-
TaX. Jlerko moBpexgaeMeie WITY(bl KJIaAyT BIOJIb CTEHOK JIMLIEBOM CTO-
POHOIi HapyXy. OcTaBuMecs B sILIUKE CBOOOAHbIE MECTA IUIOTHO HabuBa-
10T GyMaroii, o6pe3kamu JepeBa, EHOIUIACTOM, ONUJIKaMM, TPaBOM H T. 1.
SIIMK JO/KEH ObITh 3aII0JIHEH TAK, YTOOBI KPHIIIKA YyTh-1yTb IPUIABIN-
BaJla COAEPKUMOE.

BHICOKO IleHMMasi MHHepaJoraMu cBoGoza oT «kabu-
TToJieBoit HETHOCTH» — YMEHHE YBepPEHHO OpPMEHTUPOBATHCH B
AHEBHUK €CTeCTBEHHOM OOCTAHOBKE CYIECTBOBAHHMSI MHHEpa-

JIOB — [aeTCs TOJBKO HENMOCPEACTBEHHBIM U3yueHHEM
«HaTypbl». Takas BO3MOXXHOCTb IIPEACTABJAETCS MPH NOCEIEHHH MECTO-
poxaeHusi. 1 odyeHbp Ba)XHO, He OTKJajblBasi, 3aHECTH HaOJIOAEHHMS B
M0JIEBOM AHEBHUK. DTO HE TOJIbKO 3aKpeEILIfAeT Hy)XHble CBENEHUsI, HO H,
4TO CaMoe TJaBHOE, BbIpabaThiBAET BHUMATEIbHOCTh, YMEHUE AHATH3HU-
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Puc. 53. IMonesbie 3apHCOBKH: ria3oMepHBIN IJ1aH Kapbepa (a), reosorM4eckui paspes
(6), meranp obHaxenus (6)

poBaTh, OTCEMBaThb Ka)XKylleecsi OT JOCTOBEPHOrO — MO CYIIECTBY,
yunt Habmogats. A. E. depcMaH cuuTal, YTO «IIOJHOTa M TOYHOCTb
3anucei SIBJISIETCH JIyYIIMM IOKa3aTejleM CO3HATeJbHOrO BeJAEHUs Ha-
6I0feHNIT M TOJKOBOIO KOJUIEKLIMOHMPOBAHHMS.

3anucu BeAyT LIAPDMKOBOM DYYKOM WM KapaHAAIIOM B 3alMCHOM
KHMJ)KKE CO CTpPaHMI[aMH B KJIETKY, B TBepaoM mneperviete. Ha oaHoii u3
CTpaHMYeK MOXHO H300pa3nTh I/1a30MEPHBII I1aH (KPoK) mecTa cOopa
MHHEpaJIOB C OPDMEHTMPDAaMM M NPHUMEPHBIMM OTMETKaMH BBICOT (puC.
53, a), nHorAa ¥ KPOK MapupyTa cjefoBaHusi. B mpouecce paboThl Ha
IU1aH HaHOCSAT PacCliOI0)X€HUEe BCKPHITIX Me0JIOMMYECKUX Ten (XKW, CJio-
€B MOPOAIbL M T. [I.) M «TIPUBA3KH» HAXOMOK. [ToJe3HO H300pa3uTh TakXe
reoJIOrMYeCKuii pa3pe3 — uepesoBaHHE CJIOEB, MOPOA U re0JOrn4eCKuX
Tesa 1o seprukaim (puc. 53, 6).

OTAENbHYIO HHTEPECHYIO AETab OOHAa)XKEHMS 3apHCOBLIBAIOT B Oosee
KpynHom macurabe (puc. 53, ¢). 3apucoBka — MepBasi CTYIIEHb OCMBbI-
cnieHusi HaOIOIEHMIL: BLIIENSIETCA [JIaBHOE, YACHAIOTCS MPOCTPAHCTBEH-
Hbie B3aHMOOTHOLIEHUSI MMHEPAJIOB, arperaTos, MOPOA.

90



_ K ]
t S
\ v §h S |
X8k & i
NBIR NIl =i N
JC
3 ﬂ.. 3 ﬁ‘ =
JEES .w.ll ﬁaa AVERY ‘M.l -
3| bl P ¥ ,\..
, 3% N AT m
0/ d s [ S a = \//4( —
NEEYENEEY ST N
NEN:ASEHINER )
F33 PR " )
AR NS SIS IS J Al a1 PO Sl
.M. Nl NY g T \ ”c. /
[+ /i, v L = *l. ——1 /
\ < = .:m.. o » ,,”‘ MV x Va \\ ” [ MI MI
NI f: ) NI R AR N N R SRR
N ENE U -/ . Y
N IS S >
] l.r.\.\..Jr. ] 0] \) r x
/// -2 h.mr. ® nwu dl .. !
1 DN - -.J 7 I -
_




Ecnm TpeOylOTcH [OKyMEHTajlbHAasi TOYHOCTb M JOCTOBEPHOCTD,
06beKT doTorpadupyior. B Kaap Hapo MOMECTUTb KaKOW-HUOYAb Mpea-
MET, AAOLIMii NpeAcTaBiAeHne O maclutabe W300paXeHust — MOJIOTOK,
KOpPOGOK CrUueK ¢ T. A.

B 3anucsax NpUBOAAT MOAPOOHBIE CBEJEHHS O HAXOAKAX: MECTO M
BpeMsi, XapaKTePUCTHKa BMELIAIOUIEN MOPOAbl, COMYTCTBYIOLIME MUHE-
paJbBl M HUX pacloJIOXKEHWE, OPMEHTHPOBKA KPHUCTA/JIOB M
- arperaToB; Hanpumep: «27.04.88 r. B LlenTpasbHoMm kapbepe B O3 uactu
2-ro ycTyna B CJIO€ CEpOro Mepreisi 0OHapyXXeH FOPH30HTAJbHbINA MpO-
CJIOH M3 OBaJIbHBIX Xeoa pazMepoM 7—20 cM, udpeaka KpymnHee. CTeHKH
JKeOf C/0XKEHbI [UTOTHBIM MepresieM M 000J04KOoM M3 ronyGoro mapas-
JIeJIbHO-LIECTOBATOrO LEJECTHHA TOJILMHON A0 2 CM, BbIKJIMHMBAIOLIEH-
CA IO HANpaBJCHUIO K BepxHed yacTu. IIpu3MaThueckue KPHCTaJUIbI
rony6oro uenectuHa Ao 1,5X 4 cM — B HHUXXHEH YaCTH XXEOHbl, OCTa/Ib-
HO€ NMPOCTPAaHCTBO — KPYMHO3€epH. arperat cepbl. Kpuctauisl nesecTuHa
MMEIOT COBCTB. rpaHM M MOBEPXHOCTH COBMECTHOrO pocTta ¢ cepoil. Ha
KOHTAKTaX LEeJIECTHHOBOM 000JI0UKH C MEPTeJIeM PEAKME OKTA3ApHUECKHe
Kpuctaunku Ao 0,5 MM, LBET OpOH30BBIH, 01€CK MeTA/UTHUECKHI.

Ha BepxHeM ycCTyme BOCT. 4YaCTH Kapbepa LieJIECTUH BCTpeYeH B Mep-
reJIMCTOM M3BECTHAKE B CEpUU MPOXMIKOB MOILMHOCTBIO A0 3—5 cM
napasieJIbHO-IECTOBATOrO CI0XEHHS, NIPOC/IEKUBAIOTCH B O0OHAKEHNH
Ha HECKOJIBKO METPOB [0 FOPU30HTaJIN».

He nonarasicb Ha MaMmsATb, CiAeAyeT 3aHECTH B JHEBHMK CBEAECHMS
MPaKTHYECKOro XapakTepa: Kak ¥ KaKMM TPAHCIMOPTOM MOJXXHO MOMNacTb
Ha MECTOPOXX/EHHE; ITIe MOXKHO HOYEBATh; UYTO TpeOyeTcs M3 CHapsixe-
HUS, UHCTPYMEHTA, OfEXAbI; MOrOAHbIE YCJIOBHA M T. J.

K paGore Ha pyauuke aomylieH nepcoHas, oOyueH-

BHHMaHHe: Hblif TeXHMKe 0e30MacHOCTH W BbIAEPXABIIWMA CIIELH-
TEXHHKa aJIbHBIA 3K3aMmeH. [laist no0uTess Xe 00CTaHOBKa rop-
fe3onacHoCcTH

HOTO TpPEeANpUATHS HENMpUBbIYHA, M YTOOBI yGepeubcs
OT TpaBM, OH AOJIKEH ObITb BHUMATeEJIEH, 3HATb U He-
YKOCHHTEBHO CO0MI0AaTh npasuna 6e3onachoctu. JlonyCTHs Bac Ha Tep-
PUTOPHMIO FOPHOTrO MPEANPUATHA M TEM CAMBIM B35IB Ha ce0sl OTBETCTBEH-
HOCTb 3a Bamie 0Jaronojyuue, aAMMHUCTPaLMs Bripase TpeGosaTs 0e30-
rOBOPOYHOTO COOMIOAEHNsI YCTAHOBJIEHHOTO HAa DYAHMKE pacropsijka M
yKa3aHMil ero paboTHHKOB.

IMoCKOABKY B MOA3EMHBIE BHIPAOOTKM MOCTOPOHHME JMIA OOBIYHO
He JONYyCKaKTCH, KOCHEMCS 6€30macHOCTH paboThl IMILb HAa Kapbepax |
€CTECTBEHHBIX OOHAXKEHUAX.

W CTOUHHKAMM OMACHOCTH MOTYT OBITh KaK cama 00CTaHOBKa TOPHO-
ro NPearnpUATAS U HEOCTOPOXHOCTb MO OTHOWIEHMIO K TOPHON TEXHHKE,
TaKk ¥ HeNnpaBWwIbHOE OOpaleHHe ¢ COOCTBEHHBIM WHCTPYMEHTOM.

IpOoYHOCTh TOPHBIX MOPOJ, TOHHWXXEHA ECTECTBEHHBIM BLIBETPUBA-
HMEM M B3pbiBHbIMM paboTamun. Haxopsimecs Ha BbicoTe MIbiObI B pe-
3yJIbTaTe ONOJI3HEH, 0CaJKH, OCHINMAaHMA Pa3ApObJEeHHON MOPOAbI PaHO
WIH MO3/IHO CKaTHIBAIOTCA BHU3. B CBsA3M ¢ 3TMM npasusia 6e30NacHOCTH
CTpOXajillle 3aNMpeIaloT HAXOAUTLCA MO/l «<KO3BIPbKOM», T. €. MO/l HaBH-
caiomed Tabiboit. Jlaxe npu OTCYTCTBMM BHAMMOM OMACHOCTH Heo6Xo-
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[AMMa OCTOPOXXHOCTB: BO3MOJXKHO CKaTbIBaHME OTAE/bHbIX KaMHEN U Aa-
e OOpYIIEHME H3-3a HHUYTOXHBIX CABHMIOB, Bbi3bIBAEMbIX Pa3GoOpKOi
Mopoabl, yaapamMy MOJIOTKA M KyBaiibl, OTAQJEHHBIMH B3pbiBaMH. Pa-
GoTaTh HY)XXHO B 3aLMTHOM KacKe W BHUMATEJIbHO CJIEAUTb 3a COCTOSHHU-
€M BBIIIEJEXALMX YaCTeN CTEHKM; YCABIIAB LIOPOX, COMPOBOXIAIOLIHMIA
OCbIlIaHHe TIOPOJBI, CJAEAYET HEMEJIEHHO OTONTH Ha Ge3omacHoe pac-
crosinue. [Ipu nepeaBMXeHMM MO OTKOCAM HEOOXOAMMO NpoGoBaTh Ha-
JEeXXHOCTh 3aKpEIUIEHUsl b0 M COOJMIOAaTh MpaBuWio OMOPbl Ha TPpU
TOYKH (IBe HOrM M pyKa WM MOJIOTOK).

N 3-32 noHMXEHHOM MPOYHOCTH FOPHBIX MOPOA HEAOMYCTUMO MOJIB30-
BaTbCS NPMEMaMU CKaJloNla3aHUA Ha AEUCTBYIOIIMX H 3a6poureHHBIX
Kapbepax. JIMIb B UCK/IIOYUTEbHBIX CAyYasiX, TIIATEJbHO OCMOTPEB
CKJIOH ¥ ¢OpPOCHB HEHae X HbIe IJIbIGbI, MOXHO MOJb30BAThCS BEPEBKaMH
¥ KPIOYbSIMM Ha CKJIOHAX He0OJbILION KPYTH3HBI — MpPU 00SI3aTeNbHBIX
YCJIOBUsIX paboThHl HE MeHee YeM BIABOEM, Hae)XHOI CTPAXOBKH M, KO-
HEUHO, HAJIMYUSI aJbIIAHUCTCKON MOArOTOBKH.

3anpewmaercsi CHycKaTbCsi B NpPOBajJbl M OOpYIIEHHs; BXOAUTb B
onacHble 30Hbl, 0003HaUEHHbIE TIPEAYNIPEAUTENLHBIMM 3HAKAMH WJIH OT-
OeNeHHple OTPaXKAEHUSAMM; OAXOAUTb K Kpalo YCTyNa, MOABEPKEHHOro
OMOJI3HIO, M 3aXOAUTh 3a OIMOJ3HEBYIO TPELMHY; HAXOAUTBCS Ha CKJIOHE
OTBAJIa WJIK Y €ro OCHOBAHMsI BO BPEMsI pa3rpy3KH OTBAJILHOTO TPAHCIIOP-
ta. K paGoTe Ha OTBajle MOXHO MPHUCTYMHUTb, JHUIIb y6eAMBLINCH, UTO
Ha Hero He GyzeT cOpacbiBaTbcsi nopopaa. Haxoaurbest B Kapbepe MOXHO
TOJBKO B CBETJIOE BPEeMsl CYTOK. A

B3peiBHble pabOTH BEAYTCs, KaK IPABUJIO, B OJHO M TO )K€ BPEMS.
TeM He MeHee HEOOXOANMO CJIEAMTb 33 MX PACIMCAHMEM, TaK KaK OHO
MOXeT OBITb M3MeHeHO. IlepcoHas OnoBelaeTcst O B3phIBHBIX paborax
CENMATbHBIMA CHTHAJIAMHM, C KOTOPBIMH CJIEAYET O3HAKOMMTBCS Cpa3y
Xe mo npubmiTMM Ha MecTopoXxjaeHue. IlepBblii, npenynpexuTebHbI
CHIHaJ omoBelaeT 06 OKOHYaHMM MOArOTOBKM K B3pbiBaM. Uepes Hec-
KOJIBKO MMHYT NoAaeTcsi 60eBoi cUrHa o Hauasie B3pbiBoB. C npuObITHEM
Ha Kapbep OpHrajbl B3PHIBHUKOB paboOTy C/I€AyeT NMPEKPaTHTb U K MO-
MEHTY MpeAyNpeANTENbHOr0 CHrHala HaXOOUTBCA YXK€ BHE Kapbepa.
[Ipu He6GONbIIMX B3pHLIBHBIX paboTax (OTNaJMBaHMM HerabGapuToB)
3anpelaeTcs HaXOAuThcsa Oauxe yem B 200 M oT Mmecra B3pbiBa. Bo-
300HOBUTb PabOTy MOXKHO TOJIbKO IOCJE CHrHajaa «OTOOM».

B xapbepe ¥ Ha IOXbE3AAX K HEMy HEOBXOAMMO BECTH cebs Tak, uro-
Obl He MelwaTh paboTe TEXHMKHU: HE CTOATh M HE OCTABJIATH CBOMX Beluei
Ha MYTAX JABH)KEHHMSI TPAHCIOPTA, HE HAXOAMTBHCH B pajMyce AeHCTBUS
paboTarolLero 3KCKaBaTopa, He CaIUuThCs B KYy30B CaMOCBaJla, He pubm-
KaThCsl K TPAHCMOPTY, NEPEBO3ALIEMY B3phiBUaThie MaTepuainl. Haxo-
ASACH B Kapbepe, Hy)KHO CJEIUTh 3a MepeMEIEHUsAMUA MEXaHU3MOB M OC-
BOOOXK/AAaTh MECTO MO MEPBOMY TPeOOBaHHIO MEPCOHAJA.

Henbss paGotaTh BO3Jie 3€KTPOTEXHUYECKHUX YCTPOMCTB, MMEIOLIUMX
3HAaKM BbICOKOTO HAMpSIXEHUS — TPaHCHOPMATOPHBIX MOACTAHLMHA,
pacrpeenuTeabHBIX WKadoB U OYA0K, a TAKXKE KOHTAKTHHIX (TpoJuiei-
HBbIX) TPOBOJOB U MPOJOXEHHBIX K KCKABaTOPaM M OypOBBIM CTaHKaM
anexTpokabesnei.
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UHCTPYyMEHT HEOGXOAMMO PEryJsipHO OGMaTPMBATh, CBOEBPEMEHHO
BBISIB/IAIS. HEHCTIPABHOCTH. MOJIOTKHM M KyBaJIIbl IOJIKHBI ObITh IPOYHO 3a-
KpeIUIeHB Ha PYKOATKaX. PacliaTaHHblii MHCTPYMEHT — IMpUYMHA HE
TOJIbKO TSKENBIX TPaBM, HO M mopuM o6pa3uos. Ero ciaemyer Hemen-
NSl NPUBOAMTH B TOPAJOK, B KpailHEM cJiyyae 3aMauMBas HECKOJbKO
MHHYT B Bozie. [Ipu paGorte KyBasio#f NpHCYTCTBYIOIIME JOMKHBI HAXO-
AMTBCH B CTOPOHE, TaK KaK HEMb3s MOJHOCTHIO MCKJIIOUMTD €€ COCKAaKHBa-
HHE C PYKOSATKM WIM BbICKaJb3biBaHue M3 pyk. Ecam Ha Goiike mossu-
Nach TpEUINHAa, WHCTPYMEHT HEMEAJIEHHO M3bIMAlOT M3 JaJbHEHILIero
nosib3oBaHus. [Ipy NOSIBNIEHNH TPELMHBI HA PYKOATKE paboTaTb MOXHO
TOJILKO B pyKaBHLaX.

IMonb3ysach KyBaaoi M MOJIOTKOM, HEOOXOOMMO OnacaThCs YIUM-
6OB M paHeHMs OCKOJIKaMM KaMHs 1 cTaiau. PaGoraTh ciexyer B onexje,
XeJaTeNbHO TaKKe B 3alMTHBIX OYKaX, 3a)XMYPHBAsiCh B MOMEHT
yaapa.

Pa360pKy MosocTelf ¢ KPUCTaUIaMH KBaplia U APYrHX MHUHEpaJoB,
o6pasylommux ocTpeie 06/I0MKHM, BEAYT 00s3aTeNbHO B MepyaTKax.

Henb3s pa3fesibiBaTh MOJIOTKOM WIM KyBAJ[OW MODOAY, CoAepXa-
IIYI0 BHIBETH KYNOPOCOB (XaJbKaHTHT, MU3aHUT U /Ip.) M APYTHX BOMO-
PacTBOPHMBIX MHMHEPAJOB, TaK KaK MOAHMMAWOIIASCA [pH 3TOM MbUTb
pa3[paxKaeT AbiXaTeJbHbie MYTH, Bbi3biBas CHIbHBIA Kamlenb.

Bopa, CKaIuIMBaIoOMasCs B Kapbepe, 3-3a SAO0BUTHIX U BPEIHbIX MPH-
Meceil HempUrofHa AJIsi MMTbS M TPUTOTOBJICHHS MULIM.
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C TOro MOMeHTa, KOT/la COOpaHHbIE MUHEPAJIBI OUYTWIKHCH B BallUX Py-
KaxX, HAUMHAETCA WX HOBas XHU3Hb — XXHM3Hb cpeau yoaei. OT Bac 3aBH-
CHUT CHeNaTh €€ AOJroM, Mojae3HoN U UHTEePEeCHOM.

TepBbiM eJIOM BCE MUHEPaIbl HEOOXOAMMO OMO3HATh: MHHEpaJIoru-
yecKkasi KOJUIEKLMsL — He cobOpaHue 663bIMﬂHHbIX CYBEHUPOB, B HEl He
AOJKHO GHITh «OesbiX naTen». TOra CTaHeT ACHO, YTO MOMECTHTD B KOJI-
JIEKLIMIO, YTO MOXXET 3aMHTEPECOBATb My3€eH, UTO OCTaBUTb B Ay0JIeTHOM
donpe. Eciv Bel 3aHMMAETECH €LIE M XYA0KECTBEHHOM 00paboTKOi KaMm-
Hsl, HYXXHO oTobpaTh MaTepuan mis nopaesnok. Ho ato yxe e oTHOCHTCA
K Haite# TeMe. HamoMHMM JIMIIB, YTO MCMOJIL30BaTh B KaYECTBE ChIPbs
NOJHOLEHHBIe 06pa3ibl HEAOMYCTHMO, MO0 Takoi obpasell — YHMKalb-
HOE SIBJIEHHE U TO, YTO MOXKHO ObLIO OBl U3 HETO CAEaTh, HUKAK He COMO-
CTaBMMO C HMM 110 CBOe# IeHHocTH. [l XydoXecTBeHHOM 06paboTkm
MOJKHO MCIIOJIb30BaTh TOJBKO 0GJOMKH H PSOBOI B MHHEPAJIOTHYECKOM
OTHOINIIEHMH MaTepHaJl, UTO, KCTaTH, HUKOMM 0Opa3oM He oTpakaercs
Ha KauecTBe U3JEeJHi.

O6pa3upl, MpeAHA3HAUEHHbIE U KOJUIEKLUM, CJIEAYET, HACKOJBKO
3TO BO3MOJXHO, YJIYYLIMTh IPeNapUpOBaHUEM: YAAJIUTh IPA3b W IJIMHY,
y6paTh JIMIIHIOK NOPOAY, 3aKPHIBAIOLIME KPUCTAJ/UIHI KOPOUKH H T. A,
C/IOBOM, NpUAaTh obpa3uam 6oJiee aKKypaTHBIA BHJ M PacKpHITb 3aJ10-
JXEeHHbIE B HUX BO3MOXHOCTH BBIPA3UTEJBHOCTH — MHHEPAJIOrHYeCKOi
3CTETHKH.

M Torma ocTaHeTCA aKKypaTHO, KPACMBO pPa3MECTUTb JIKCIIOHAThI B
KOJUIEKLMH, TO3a60THBIIKCH U O TOM, YTOObBI MUHEpAJIbI HE TepIesin He-
yAOOCTB B CBOEM HOBOM JIOME.

IKOJIA JTUATHOCTHKH

~ Korza-to He GbUIO HMKaKOro crnoco6a pa3anyaTh MHHEpPabl, KpoMe
KakK Mo MX BHelIHeMy BMAYy. MHUHepa/iOB 3HaJIM CTOJIbKO, CKOJIBKO yaa-
BaJIOCh pa3/inyaTh Ha IJas.

CoBpeMeHHYI0 HayKy Takasl BU3yajbHas OMarHocTHKa (ompepnele-
HHUe) yxe He yctpausaeT. Ha rna3 naxe xBaquguuupoBaHHbIif MUHepa-
Jior pa3m4nt Beero 200—300 MuHepalbHBIX BUAOB, @ 3HATOKOB, YBEPEH-
HO pacmo3Haomux 6onbie 500 MMHEpPaloB, HACUNTHIBAIOTCA GYKBAIb-
HO €AWHHUIBI. A BeAb HayKe CerofHsA W3BECTHO yXe okoyio 3000 MuHe-
panbHbIX BHAOB. I10TPEOHOCTH B ONpefeseHMH MHHEpPAJIOB PacTeT, pa-
CTYT TpeGOBaHUsI K TOYHOCTH OTPEJiE/IEHUsl, HO BO3MOXHOCTH OPraHOB
YYBCTB 4€JIOBEKa CTOJIb XK€ OrpaHWYeHbl, KaK M Ha 3ape MUHEpPaJIOTHH.
Otciona — HeoOXOAMMOCTb B CIIELMAJIbHbIX TEXHMYECKMX CPEACTBaXx,
IO3BOIAIONINX OLICTPO M Ge30MBOYHO AMArHOCTUPOBATH JIIOOble MHHE-
paJibl.

CoBpeMeHHblE METOAB! TOYHOU QUAZHOCTUKU HEMOCPEICTBEHHO BbI-
ABJSIIOT Te K€ NPU3HAKU MHUHEPAIOB, MO KOTOPLIM OHM Pa3feasIOTCs
Ha BH/bl, a MMEHHO — KPHMCTaJ/UIMYECKYIO CTPYKTYpY M COCTaB. B cBsizm ¢
3TUM METOABI TOYHO! AMArHOCTHKH Ha3bIBAIOT TAKXKE NPSMbIMU METOHA-
MU, B OTVIHYME OT TeX, KOTOPble OCHOBaHBI Ha KOCBEHHBIX, BTOPHUYHBIX
IIpU3HAKaX.
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IlepBO€ MOLUHOE CPEACTBO UCCAEIOBAaHUSI KPUCTAJUIMYECKUX CTPYK-
TYp, OCHOBaHHOE Ha Iu(pPaKUUH PEHTTeHOBCKUX Jy4YeH B KpHCTa/Ulax,
HayKa MoJIyumna, Kak Mbl 3HaeM, B Hauajle HbiHellIHero ctoserus. Ilepso-
HAaYaJbHO DEHT2eHOBCKUEe MeTodbl ObLIM MpPUMEHEHb A1 paciiudpos-
KU CTPYKTYP M3BECTHBHIX MuHepanoB. Ha 3Toit ocHoBe ObLIM CO3JaHb!
PEHTIreHOAMArHOCTUYECKHE BTaJIOHbl U CIPAaBOYHUKH, KOTOpbIe MocCje
BTOpPOH MUPOBOW BOMHBI CTaJIM MOBCEMECTHO UCNOJIb30BaThCA 1A Lesei
JIMarHOCTHKH. PEHTreHOAMarHocTHka He TpebyeT Go/bLIMX 3aTpaT Tpy-
Ja ¥ BPEMEHM; & TaK KaK XapaKTEPUCTMKHU CTPYKTYP WHAMBUAYAJbHbI,
TO B GOJILUIMHCTBE C/1y4aes IOIydaeTCsA OLHO3HAUHBINA OTBET €3 mono-
HUTEJIbHBIX UCCIeLOBaHUM.

Jnsl BbISICHEHUSI JeTaJbHOrO XMMHYECKOro cOCTaBa MUHepasa, B
4aCTHOCTH, COZleP)KaHUS B HEM NpUMeceid, IPOBOANTCS XUMUHECKUL aHa-
au3. CnextpanbHbll ananu3 NO3BOAsAET 0OHAPY)XUTb HMUTOXKHLIE MpH-
MeCH MCMBITAHMEM MPOOLI BCErO JHMILb B HECKOJBKO JECATKOB MUJUIH-
rpaMmoB. C NOMOILBIO CIIELUATBHBIX 3JIEKTPOHHBIX MUKPOAHAAU3ATOPOB
(MHKPO30HA0B) MOJKHO MCCJ€A0OBaTh XMMUYECKHMIA COCTAB B Pa3/IMYHBIX
TOYKAX OJHOro KpucTayia. OmHAKO cam Mo cebe XMMUYECKUI aHAIN3 He
MOJXKET CAY)XKHTb JOCTAaTOYHBIM OCHOBAaHMEM IUIA JUArHOCTUKM, TaK Kak
OIMHAKOBBIf COCTaB MOTYT MMETh pa3Hbie MUHEpasbl (Hanmpumep, aHga-
JIYy3UT, KAAHUT U CHJUTMMAHHUT).

K TouyHbIM MeTOZAaM OTHOCAT U ONpejesieHHe ONTHYECKUX, TePMH-
YEeCKMX U APYTUX KOJMYECTBEHHBIX XapaKTEPUCTHK (KOHCTAHT) MHHe-
panos. Korga peHTreHorpamMma M Ha®op KOHCTAHT HE COBIAAAIOT HH
C OIHMM W3 HM3BECTHHIX 3TaJIOHOB, BO3HHUKAET MOBOA TOBOPUTH 00
OTKPBITMM HOBOro MHUHepasia. OTKpbITHE CUMTAETCS COCTOSIIMMCS IOC-
Jie NOATBEPXXAeHUs ero MeXXayHapoAaHO! MHHEpaJorH4eckoi accolma-
uuen.

WraKk, HayKa CerofHs pacrosiaraeT oOmMPHHIM HabOpOM TOYHBIX,
Hafie)XHbIX U BBICOKONPOM3BOAMTENBHBIX OHArHOCTUUYECKUX METOMAOB.
Ho Takasi AMarHoCTHKa OCyIIECTBUMA JIMIIb B 1a60paTOPHBIX YCIOBUAX,
a IOTOMY B NOBCEAHEBHOMN MPAKTHKE MOJHOCTHIO COXPaHWIO CBOIO POJIb
TO YMEHME ONpeNe/sATh MUHEPAJB Ha 171a3, B KOTOPOM JIOOM/IN COpEBHO-
BaTbCsl MUHEpAJIOTM mpouuioro. Bexb M HECKOJIBKO COTEH MHUHEPAJIOB,
HaJIe)XXHO OIpeJieNIieMbIX B NoJie 6e3 BCAKUX NPUOOPOB, NPOCTO MO BHEI-
HMM NpU3HaKaM, — He TaK y)X MaJio: 3TO KaK pa3 4McJIo Haubosee pac-
IPOCTPaHEHHbIX MUHEpaJOB. 3a AOJTYI0 UCTOPUIO MHHEPAJIOTUH HAKOM-
JIEH OTPOMHBIN OMBIT U3YYEeHUS] BHEIIHUX TPU3HAKOB M MCMOJIb30BaHUS
MX U1 AMarHOCTHKH. XOpOIlo pa3BUThie HABbIKK ONpeAeTeHUs] MUHepa-
JI0B Ha rna3 — ofsA3aresbHOE NPOMECCHOHATBHOE KAueCTBO MUHEPAIO-
ra M reoJiora.

st Toro, 4ToObl pacrno3HaBaTh BHELIHWE NPU3HAKM MHMHEPATOB —
1BeT, 6JIeCK, TBEPAOCTb M AP. — HY)KHbI JIMIIb HAMETAHHbII I71a3 U MpPO-
cTeiiuiMe npucnocobnennsa. K BHEIIHMM NMPU3HAKAM OTHOCATCH TaKXe
dopma ¥ cUMMeTpPUsI KPUCTAJLUIOB, XapaKTePHbI BUI MHAUBUIOB U arpe-
raToB, O YeM IOBOPUJIOCH B pasjesie «DopMbl BHIAETEHUS MHHEPAJIOB».
BepHomy omnpenenenuio CHOC06CTBy10T CBEJlEHUsI O TreOJIOTUYECKOM
06CTaHOBKe M MUHepanax-coyTHukax. C ONbITOM M KBaJudHKaLuei
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MHHEpaJIora Hafle>XHOCTb OMpeJesIeHHs pacTeT, XOTsA BO3MOXXHOCTH BH-
3yaJIbHOM AMArHOCTHKH, Pa3yMeeTcCsi, He Ge3rpaHuyHBL.

Bosbloe MOACNOPbe B AMATHOCTHKE — METOJ, NasuIbHOM TPYyOKH,
MO3BOJIAIOMIMIA OGIIEAOCTYIHBIMM CPEACTBAMH BbISIBUTb CKPBITHIE MPU3-
HaK{ MHHEPAJIOB M MOJIyYUTh MPEACTaB/IeHne 00 UX XUMUYECKOM COCTa-
BE.

TexHuka onpeaeseHUs AOCTYNHA KaXAOMY, M MCKYCCTBO JHAarHo-
CTHYECKOro MOUCKA M3IaBHA NPHBJIEKAIO HE TOJBKO NMPodecCHOHAIOB,
HO ¥ 3HaTOKOB-KOJUIEKLIMOHepOB. OMBITHI 10 CAMOCTOSATEILHOMY OIpe/ie-
JIEHMIO YBJIEKATeJIbHbI M CJIY)KaT MPeKPacHbIM CPEACTBOM M3YYEHUS MM-
HepaJIOB.

Oiasi mpaBMIBHOM BH3yasIbHOH JMAarHOCTHUKU HYXKHO

BueluHMe HE TOJIbKO XOpOILUIO 3HaTh BHEUIHHE MPU3HAKU MHHE-
NIpU3HAKK paJjioB, HO H OTYET/IMBO NPEACTABIATH cebe posib Kax-
MMHEPAJIOB

J0oro mpusHaka B guarHocTuke. Hekoropbie ¢usuye-
CKHe CBOWMCTBa MMHEPAJIOB, TakKue KaK IUIOTHOCTb WJI#
MarHUTHOCTb, UMEIOT YCTOMYUBLIM XapaKTep; Apyrue CBOMCTBA A1 OJHO-
ro M TOro X€ MHHepaJla MOTYT HECKOJBbKO M3MEHATbCA B 3aBUCHMOCTH
OT Ka4ecTBa NOBEPXHOCTH, KaK, HallpuMep, G1ecK, TM60 MaCKMpOBaTbCA
MMKPOKPUCTAJUIMYECKUM CTPOEHMEM, KaK CIaifHOCTb; TPETbY, HAapUMep
onpeneJsieHHasi OKpacKa, Ype3BblUaifHO XapaKTepHbI JJIsl OJHUX MUHEpa-
JIOB, @ y APYTHX MEHAIOTCS OYKBaJbHO OT OIHOrO 00paslia K ApyroMy.
CnpaBouHble JaHHble O BHEIIHUX NPU3HAKaX OTHOCATCA K ITaJIOHHBIM
o6pa3liam — COBEpIIEHHHIM MOHOKPUCTAJ/UIMYECKHM BBIAEAEHUSM CO
CBEXeil, HeN3MEHEHHOH NOBEPXHOCTBIO, CBOOOAHOM OT IIOCTOPOHHUX Ha-
JIETOB; /11 CKPBITOKPHCTAJUTMYECKUX, 3€ePHUCTBIX, BOJIOKHUCTBIX arpera-
TOB 3T JaHHblE OrOBapHBAIOTCs 0C000.

B JecK — 3TO KayeCTBEHHasi XapaKTEPUCTUKa OTPa’XeHUs CBETa
MOBEPXHOCTBIO MUHepasia. OH CBA3aH C IpDYrUMHU ONTHUYECKMMHU XapaKTe-
PUCTHKAaMH M, B YACTHOCTH, y IPO3pa4yHbIX MHUHEPAJIOB YBEJIHYMBAETCH
C MOBBLIIIEHWEM MOKa3aTeJsis npejowieHus. s onpeaeneHust Ha rJya3s
NpPHHATA YCIOBHAS «IIKAJAa» GJIECKOB: CTEKAAHHbIIL, AIMA3HBLL, NOYME-
ranauueckuii, merarauueckuii. Oxono 709, MuHepanos 00JamaOT CTe-
KJASHHBIM 6JIECKOM Ha TrpaHsX M U3JOMaX KPUCTA/UIOB: Jied, KaJIbLMT,
TOMa3, MUPOKCceHbl, aMpu6onl 1 ap. [IpuMepsl MUHEPAIOB C aIMa3HBIM
61eCKOM — KacCHTEpHT, cepa, caseput, KMHOBapb. MeTaLiMuecKuit
6/1eCK — CBOMCTBO CaMOPOJHBLIX METAJLIOB, a TaK)Ke HEKOTOPHIX HENpo-
3payHbIX MHHEPAJIOB TJIaBHbIM 00pa30M M3 4YKMC/Ia OKCHIOB M CyJIbpH-
JOB, YTO OTPA3UIOCh B MX CTAPMHHBIX HA3BAHMAX: CBHUHLOBbIA 6seck
(raneHuT), Xese3Hblid Oneck (reMaTHT), CypbMsHbIA O1eck (aHTHMO-
HHUT). .

Kpome crenenu Giecka, pa3JMyalOT OTTEHKH, CBOErO Poga TeMOpbi:
JKMPHBIN, BOCKOBO#, MEpPJIaMyTPOBbI¥, [EJIKOBUCTbIA. OTTEHOK (OT/MB)
3aBHCHMT OT XapaKTepa OTpakalolier MOBEPXHOCTH, HEPEIKO OH ompene-
JISIeTCA CTPOEHUEM MuHepasbHOro arperara. Tak, weakosucroim Gnec-
KoM oGnajalor arperathl TMna acbecra u cesnenuta. XKupuwiii 6neck
BO3HHKAaeT Ha HEPOBHbIX MOBEPXHOCTSX IIPOCBEYMBAIOIIMX MHHEPAJIOB:
MPOCBEYMBAIOIIME KPUCTA/LIBI KBaplia M Hepe/IMHA CO CTEKJIAHHBIM OJiec-
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LIBeT MUHepaJJa — BaXHEWULIHH JUAarHOCTHUYECKUM TIPU3HAK,
Jaxe KOrja OH IIMPOKO BapbUpyeT B MpeAeiaX OAHOTO MHHEPAIbHOro
BUa. MHOrMe MUHepasibl Ha3BaHbl 110 CBOeMy LBeTy (6oJbluei 4acThio
Ha IpeYeCKOM M JIATUHCKOM S3bIKax): albOMT — «Oenblit», aypunur-
MEHT — «30JI0Tasi Kpacka», reéMaTUT — <«KPOBaBbli», LIEJECTHH —
«HeBEeCHO-Toy60M», UATPUH — «KEATHI» U T. A. OT OZHOTO M TOro Xe
MIEPCUACKOrO KOPHS, 03HAYaIOLET0 «CHHMIAY, TPOM30LLIN Ha3BaHUS TPeX
CHMHMX MHUHEPAJIOB — a3ypuTra, Ja3ypuTa M Jia3yJuTa.

OKpacka MHHEpPAJIOB BbI3bIBAETCS pa3HbIMM NpuunHamu. OHA MOXKeT
6bITh MpUCYLIa BeLIECTBY CaMOr0 MUHEpana, B YaCTHOCTH, obycjoBie-
Ha MIPUCYTCTBMEM B COCTaBe MMHEpPaJia TaK Ha3bIBaeMbIX XpOMOdOpOB —
XMMHYECKHX DJIEMEHTOB XpOMa, MapraHiia, keje3a, Ko6anabTa, HUKes,
TUTaHa, Meay. Takas okpacka Ha3blBaeTCs MAHOXpomaTuieckoil. OueHb
4acTO UBET OOYC/IOBJIEH HEKOTOPHIMH [e(eKTaMH KPUCTAUTHUECKHUX
cTpykTyp. Tak Ha3biBaeMasi aJ/IOXpOMaTHUECKasd OKpacKa oOycioBieHa
LIBETHbIMM BKJIIOYEHMsIMM B MMHepaJjie. HakoHew, B HEKOTOpBIX ciydyadax
MHHEPaJ KaXeTCcs OKpaUleHHbIM U3-3a CrelM(PUUECKOH CBETOBOI UIPhI
WM JpYruX ontudeckux 3ddexTos. Yanie Bcero ato «modexanocTe» —
HHTepdepeHLMsI CBeTa B TOHKMX IIOBEPXHOCTHBIX IUIEHKaX, WJIH
«MpH3al|si» — HEOZHOPOAHOE NMpEeJIOMJIEHHE U OTpPakeHHe CBeTa U3-3a
IVIACTHHYATOM HEOZHOPOAHOCTH KPHUCTaU1a. Bce momoOHble sIBIEHHUS
Ha3bIBalOTCS MCEBAOXPOMAaTHYECKON OKPacCKOM.

IMocTosiHHasE MAMOXpOMATUYECKasds OKpacCKa MMEET B JUArHOCTUKeE
nepBocTeneHHoe 3HayeHue. Cepa Bceraa xenartas, a3ypuT — CHHMIA, Ma-
JIaXUT — 3eJIEHbI, POAOXPO3UT — PO30BLIil U T. . B TO Xe BpeMs uano-
XpOMaTHYeCKas OKpacka MOXeT ObITh M ITEPEMEHHOI, €CJIH OHA 00y CI0B-
JieHa npuMecsiMi. Tak, KaJdbLKUT MOXET GbITh OKpameH XpoModOpHBIMHU
NpUMeCSMM B ToJy0oil, CUpEHeBbIN, XeaAThii M apyrue useTa. Cpeau
37IEMEHTOB-XPOMODOPOB OCOBEHHO HHTEPECEH XPOM, KOTOPOMY 00si3aHbI
CBOMMHM OKPaCKaMH OPaHXXEBbIi KDOKOHUT, KpacHble pyOMH W mupomn, 3e-
JIeHble U3YMPYA U yBapoBUT. XpOMCOAEPIKAIIME aJIEKCAHAPUT U KeMMe-
PEPUT UMEIOT 3€JICHbBI LIBET IPU COJTHEYHOM OCBELLEHUH, a ITPH BJIEKTPH-
YECKOM MEHSIIOT €ro Ha (pHMOJIeTOBBIMH.

ITpuMepbl MUHEpPaJIOB C Ae(PEKTHON MPUPOAOI OKPAaCKM — LIBETHbIE
Pa3HOBUJHOCTH KBapla (LMTPUH, MOPHOH, aMETHUCT, AbIMYATHI U po-
30BBIi KBap1L) , PIIOOPUTA, CHHUE KPUCTAJLIBI TAMTA, TOAy0Oi LeaeCTHH.
HedekTHassh OKpacKa OTJIMUAETCS HEMOCTOSIHCTBOM M MOXET ObITb
MCKYCCTBEHHO YCHJIEHA WM M3MeHEeHa PEHTT€HOBCKMM HJIM raMma-00-
nydyenueM. OObl4HO AedeKTHasi OKpacka YyBCTBUTENbHA K CBETY: 30J10-
THCTO-PO30Bble (PEHAKUTHI HA COJIHLE ObICTPO BBHILBETAIOT, LEJIECTHHBI
CTaHOBATCA CEPOBAaTbIMH, a TAKMAaHWUT JlaKe PN UCKYCCTBEHHOM OCBe-
LIEHUH TepsieT CBOW UyJeCHbI pPO30BbIA LBET BCETO 3a CYMTAHHbIE MH-
HYTBL.

Kak npumepbl MUHEpPaJIOB ¢ aJUTOXPOMATHYECKON OKPacKoil MOXHO
Ha3BaThb Npa3eM — KBapll C BKJIIOYEHMSAMH BOJIOKOH 3€JICHOTO aKTHUHO-
JINTa; XpPU30Ipa3 — XaJLEAOH C IPUMECHIO 3eJIEHBIX MUHEPAJIOB HUKEJIS;
KOpHUYHEBbIE M KpacCHble KBapilbl, OKpalU€HHblE BKJIIOUEHUSIMH OKCUAOB
Kesesa.
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IIIupOoKO HM3BECTHBIA IpUMEpP MNCEBAOXPOMATUYECKONH OKpackm —
pafy>XKHas Upu3auus nabpangopa (puc. 55), 0AHOro U3 MoJIeBbIX 1UIATOB.
TeMHas IOPOAA, codepiKalllasi KPyIHble 3epHa Aabpagopa, UCIIOIb3yeT-
cA B KauyeCcTBe OOJIMIIOBOYHOrO KaMHs, H Mbl MOXXEM BHAETb <«IJIa3KU»
MPU3UPYIOILErO aGpafiopa B LOKOJISAX HEKOTOPHIX 3aaHuit. Mpusupyro-
I[Me SK3EMILUISAPBl BCTPEYalOTCA M Cpeid APYrdx TMOJEBLIX IUMAaTOB.
LiBeToBasi «Mrpa» G1aropogHoro omaia obyc/oBaeHa MHTepdepeHLHe
CBeTa, pacCeMBaeMoro KpMCTaUIMYECKON PEMETKON KOOPAUHALMOHHOIO
TUMA, CJOXKEHHOMH- KPYIHBIMU MOJMMEPHBIMHM TJ100yaaMH  (KayOKamu)
KpeMHe3eMa. PanyKHas moGeXaJoCTb HEPEIKO BCTpedYaeTcs Ha MarHe-
THUTE, reMaTuTe, cugepure (puc. 56) u np. HekoTtopble mogMOCKOBHbIE
XaJILleIOHBl HMEIOT APKO-TOIyOyI0 OKPacky, 00yCIOBAEHHYIO pacCess HuEM
CBeTa B MUKPOIOPHCTOM ITOBEPXHOCTHOM CJI0€; NPU YBJIa)KHEHHH OKpac-
Ka [ponajaert, a P BbICHIXaHUH MOSABIAETCS BHOBb.

Cpeau OKpalleHHbIX MUHEPAJIOB 3aMETHO tpeobnanalor Gyphle, Kpac-
Hble M 3eJIeHble Pa3/IMUHBIX OTTEHKOB. DTO 0OBACHAETCA B OCHOBHOM
UIMPOKHMM pPaclpoCcTpaHEHHeM B 3eMHOM Kope Xese3a, a TakKXe Xpoma.
B mpoTHMBOMNOJIOXHOCTb 3TOMY CHHUX MHMHEPAJIOB HAaCUHUTHIBAETCHA He-
MHOTO.

OKpacka MHIMBHIA MOXXET ObLITh HEOTHOPOAHOM: 30HANBHOM (NOoH-
XPOMHBIE TyPMaJIMHbI U DIIOOPUTHL) , KAEMUYaTON (HEKOTOpBIE CKUIIETPO-
BHIHbIE KBapLbl), CEKTOPHaJIbHOM (ypaJbCKue aMeTHUCThI, ABYXLIBETHbIE
Tona3sl BosnbiHu). BeTpeuarorcst Takke liesible MUHEpaJibHblE arperaThbl
C 30HaJILHBIM paclpeleieHMeM OKpacKu. OKpacka MoXXeT ObiTh pa3/uu-
HOM [0 pa3HbIM HalpaBJeHUAM. ITO CBOMCTBO, Ha3biBAEMOE N1€OXPO-
U3MOM, JOBOJIbHO WIMPOKO PacnpoCTpaHEHO, HO pelaKko YJ/IaBJIMBaeTCs
Ha ria3. B cuibHOH cTelneHn OHO BbIPa)K€HO, HalpUMep, Yy KOpAUepuTa
(CMHMIT M XenTelif LBeTa), TaH3aHUTAa — IOBEJUPHON pPa3HOBUIHOCTH
nousnTa (KpacHO-PHOJETOBBIA, IIyGOKOCHHHUI M KEJTOBATO-3€/IEHbIM
LBeTa).

OTajloOHaMU OKPaCoOK CJyXXaT HEKOTOpble MHHEpaJjbl: aMeTHCT —
duoneTOBOM, a3ypUT — CHUHEHN, MAJIaXUT — 3eJIeHOW, aypUIIMTMEeHT —
JKeNToN, KpOKOUT — OpaHXXeBOi, KHHOBapb (B MOPOUIKE) — KPaCHOM,
KPHUCTaJUIL apCEHOMMPHUTA — OJIOBSHHO-0€J10M, CBE)XUE CrailHbIe CKOJIbI
raJleHUTa — CBUHLIOBO-CEPOM, CBEXXHE HM3JIOMbI OJIEK/IBIX PYX — CTajb-
HO-Cepo¥, KOBEJUIMH — WHJUNOBO-CHHEHN, CaMOpoAHasi Mellb — MeEIHO-
kpacHoii. ITog 11BeTOM MHHepasia Bcerga noapa3yMeBaloTCA HAMOXpOMa-
THUYECKHe L[BETa, HEOAHOPOJHbIE M MCEeBAOXPOMaTHUECKHE OKPACKU MO-
IYT CHAYXHUTh JAOTOJHWTEJbHbIMH JHAarHOCTUYECKUMM NpPU3HaKaMM.

Liser MuHepana HeoOX0aMMO HabMOAATh Ha CBEXKE, YUCTOM MOBEPX-
HOCTHU FPaHM WIN M3JI0Ma, HE MaCKUPYEMO#N HajieTaMH, NJIEHKaMH, OKHUC-
JIEHHWEeM, BBHIBETPHUBAHHMEM.

IIBeT uepTH (UBET MOpPOIIKA) UMEET He MEHblllee 3HaUYE€HHE B
AMarHoCcTMKe MUHepasioB. Yepra, ocTarnsieMasi Ha MaTOBOM, HeIJ1a3ypo-
BaHHOM MOBEPXHOCTH dapdopa, Tak Ha3biBAEMOM OUCKBHUTE, COCTOUT U3
TOHKOTO nopouika MuHepasa. LIBeT uepTbl He CTOJIb HACBILIEH, APOK U
GoraT OTTeHKaMM, KaK LIBET KPHCTaJUIOB, 3aTO 3TO 60Jee MOCTOSHHBIMA
npu3Hak. Tak, pa3iuyHble Ha BUJ reMaTUThl — W KPacHasi CTeKJIAHHas
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pany. Taxk, 6e3xenesuctoie caneputbi (KaeiodaHbl) UMEIOT LBET Me-
JOBO-)KEJITbIN, 3€JIEHOBATHIi, KPACHOBATHIN M CBETJIOOKPALIEHHYIO YEPTY,
a Xxeje3ucrToie (MapMaTHTbl) — YepHbI LBET ¥ KOPUYHEBYIO YEPTY.
B psany BoabdpamutroB (Fe, Mn) WO, okpacka MeHAETCS OT YEpHOM
y depbepura FeWO, mo xenrosatoit y uuctoro riobnepura MnWO,.

LIBeT U yepTy TEMHbIX MHHEPAJIOB HEOOXOZAUMO PacCMaTpUBAaTh IPH
SIDKOM COJIHEYHOM HJIM HMCKYCCTBEHHOM ocBemleHMH. MHorpa muHepan
Ka)kKeTCcsl HEMpo3payHbiM M YEPHHIM, -HO NMPH PacCMAaTpUBaHMU B JIyNy
B6JIM3M TOHKMX KPaeB WIN TPELIMHOK OOHAPYXMBAETCA OKpAcKa.

TBepaocCTb XapakTepu3yeT CONPOTHUBJIEHHME MHHEpaJia pa3py-
IHAIOUIEMY MEXaHWYECKOMY BO3/EHCTBHIO Ha €ero MOBEPXHOCTb. ITO
CONPOTHBJIEHME OGYC/IOBJEHO CTPYKTYPOH KpUCTa/lla M MPOYHOCTHIO
XUMHUYECKMX cBsA3eil. Eme apeBHerpedeckue - puwaocodbi-aTOMACTHE
OOBACHSIM TBEPAOCTb MPOUHOCTHIO MMKPOCKOMHYECKUX KPIOYKOB, KO-
TOPBIMHM, TI0 MX NPEACTaBJIEHUSIM, aTOMBI CLEIUIAIOTCS APYT C APYrOM.
TBepaocTb CYLIECTBEHHO MOHMXKaeTcs npu aedekTax U HEOHHOPOTHO-
CTHIX CTPYKTYPHI.

TouHasi BEJIMYMHA TBEPAOCTH M3MEPSETCS HA CMELMANbHOM NpU6O-
pe — MHUKpOTBepaOMeTpe. B MuHepanoruu OBBIYHO ONpeAeNsIOT OTHO-
CUTEJIbHYIO TBEpAOCTb, Liapanas APYr O Apyra MCIBITYyeMBbIH M 3TaJIOH-
HBIA MMHepasbl — Kako# TBepxxe. B 1812 r. aBcTpuitckuii MuHepanor
@pugpnx Mooc (oguH M3 co3gaTesied yUeHMSI O CMHTOHHSAX) NpEAso-
Xua 10-6ansibHyI0 mKajly JTajJOHOB JJis ONpEENIEHNs TBEPHOCTH CHO-
co60oM LapanaHy

TaNabK 1, optokias 6,
rUncC 2, xBapn 7,
KaJIbLMAT 3, Tomas 8,
¢moopar 4, KOpyHm 9,
anaTHT 5, aama3s 10.

3a uckiaoueHdeM 10-ro 3TajioOHa 1IKaja COCTaBJi€Ha M3 HOCTYITHBIX
MuHepasoB. UTo kacaercs aqmasa, TO 3TOT PEAKMIA MHUHEpaJl — €AvH-
CTBEHHBIN, MMeromui TBepaocTb 10, Bayuibl mikansl Mooca He nponopum-
OHaJIbHbl MCTMHHOW TBEPAOCTH MHHEPAJIOB-ITAJIOHOB: Ui MNEpPBHIX
JBYX — TajIbKa M THIICa — MOKa3aHUs MHKPOTBEPAOMETPA OT/IMYAIOTCH
B 1,4 pa3a, a ayia nociaegHUX ABYX -— KOpyHOa M anMasa — B 140 pas.
JTa HepaBHOMEPHOCTD WKaJbl Mooca fo/roe BpeMs CMyIljajla MUHEpa-
JIOr'OB.

Beesienne 10-6a/u1bHOM IIKaIBI TBEPAOCTH MMEJIO OFPOMHOE 3Haue-
HHUe. JIo 3TOro pa3siMuns B TBEPAOCTH, KPOME CaMbIX TBEPABIX M CaMBIX
MSATKMX MUHEPAJIOB, PEeACTaBIsJIMCh JOBOJIBHO CMYTHO: «MHOrouHCIeH-
Hble ¥ pPa3/IMYHble KaMHH, — OTMEYaJl KJIaCCHMK CTApUHHOH KpHMCTaJLIO-
rpapuu M. A. Kanennep, — 0621analoT mOYTH OJMHAKOBOH CTEIEHBIO
TBEPAOCTH». B Jyuillem ciyyae onpepesieHMe TBEpAOCTH OrpaHMUMBA-
JIOCh UCNBITAHUEM Ha napanaune HANMWJIBHUKOM*.

* B XVI B pycckme Kynmun yMeaM HCIBTBIBATH TBEPAOCTb APArOLEHHHX KaMHeH
C MOMOMIBIO CNELMAIbHOW KAMEHHON KPOIIKHM («TPECcKu»).
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ITocne nosiBienyst wikaabl Mooca ¢Tano siCHO, YTO CBOMCTBO TBEPAOC-
TH B MMHEPAJbHOM LiaPCTBE Ha CaMOM JieJie BapbupyeT B INMPOKHX Ipe-
nenax. IlIkana Mooca crana Ka3aTbCsl CAMILKOM ITPUMHUTHBHOM, M Y MU-
HepaJIoroB BO3HUK c06s1a3H yiyyunTh ee. IIOMbITKH yCOBepIIEeHCTBOBA-
HUS IIUTH B IBYX HANpPAaBJIEHUAX: CO37aHUe 6osiee TOUHON WKab! ¢ 6OMb-
IIMM YMCJOM ITAJOHOB M NOAGOP ITAJIOHOB TAKUM OOPa30M, YTOOBI
YCTPaHUTb HEPAaBHOMEPHOCTH wiKaabl. Ho co BpemeneM yuenbie y6enu-
JIMCh, YTO KaK pa3 dTa ocoOeHHOCTb mKaibl Mooca 1 aenaer ee LeHHOI
I/ TJIAa30MEPHBIX OLEHOK: BOCIIPUATHUS YeJIOBEKa HAXOAATCS NpUMeEp-
HO B TaKOM XK€ COOTHOLIEHHM C BBI3BIBAIOIUMMH HX (DU3MUYECKHUMHU IpHU-
yuHamMyn. He yKOpeHMAUCh B MpakTHKE MHHEDAJIOroB U AJIMHHbIE, MHO-
roctynenyaTbie mkansl. Cnoco6 uapananusi cam 1o cebe ouenb yno0eH,
HO MaJible Pa3Nuuyisi B TBEPAOCTH OH HE YJIAaBIMBAEeT, TaK YTO pe3yJbTa-
Thl MCOIBITAHWIA BCce PaBHO NMPUXOAMJIOCH OKPYI/IsiTb. MHOrovMc/IeHHbIE
npeaJioKeHHbIe MOMpPaBKM Tak U He NoJyunsn npusHanus. Ilkana Mo-
oca, OXBaTbIBAIOIIAs JHAMA30H TBEPAOCTH BCEX M3BECTHBHIX MHHEPAJIOB,
COXpaHWIach AO HACTOSLIErO BPEMEHHM B MPAKTUYECKH HEM3MEHHOM
BUJIE, ¥ HAM OCTAEeTCfl JIMIIb [I0paKaThCs UHTYULIMK €€ co3paTes.

[nst onpepeseHUs TBEPAOCTH UCHIBITYEMBII MUHEpas MPOOYyIOT Ha-
panaTh OCTPbIM KpaeM pa3/IM4YHbIX 3TaJOHOB, HauWHasi ¢ MArkux. Homep
3TaJIOHa, MEPBHIM OCTABMBLIETO HA MUHEpaJie 3aMEeTHYIO LiapanuHy, NpH-
HMMAIOT 3a ITOKa3aTesb TaK Ha3blBa€MOM MMAaCCHBHOH TBEpPIOCTH. 3aTeM
HaXOMAT CaMblii TBepAbIH ITa/OH, KOTOPHI LAPANaeTcd UCHbITYEMbiM
MHHEPaJIOM: €ro HoMep yka3biBaeT aKTHBHYIO TBepAOCTb. Ecim ncnbliTa-
HUS IPOBEJEHBI AKKYPATHO, TO ITaJIOHbI MO0 COBNaaiT, MMbo OKa3bl-
BaIOTCA COCEAHMMH; 33 YWCJIO TBEPAOCTH INPHMHUMAIOT MPOMEXYTOUHOE
3nayenne. CKaxeM, UCIBITYeMblil MUHEpaJ LiapanaeT BCe JTaJIOHbI, Ha-
YUHas C KBaplia M MeHee TBepabie (T. €. aKTHBHAsA TBEPAOCTb paBHa 7)
¥ caM LiapamnaeTcs TOMa3oM M KOPYHAOM (MacCHUBHAs TBEPAOCTH 8); eMy
[IPUIIUCHIBAETCA «TBEPAOCTb 7,5» WM, YTO TO XK€ caMoe, «TBEpAOCTb
or 7 mo 8».

IOnsa wkansl Mooca mnoaGupaloT CBEeXHE MOHOKPHUCTAJ/LUTMYECKHE
KYCKM 3TaJIOHHBIX MHHepaJioB pa3MepoM 3—4 cM. XpaHAT uUX B Aepe-
BSIHHOM JIMYKE, Pa3feJeHHOM IeperopoakaMu Ha sfueiikd. 10-if srta-
JIOH — ajiMa3 MPakTHYECKH He HYKEH, TaK KaK HaXO/IKa ero MaJloBepOAT-
Ha, a MUHEpaJIbl IPOMEXYTOUHOM TBEPAOCTH MEXAY aJMa30M M KOpYH-
JIOM TiOK2 HE M3BeCTHbI. [10J1Ie3HO 3HaTh TBEPAOCTb 3aMEHHUTENIEH 3TasI0-
HOB wWIKajbl Mooca: MArKMi KapaHgamw — 1, Horote — 2—2,5, MegHas
MOHeTa — 3, XeJIe3HbIi rBo3ab — 4-—4,5, OKOHHOE CTEeKJI0 — 5, cTaNb-
HOM HOX — 5,5—6, HanuABHMK — 10 7.

HcnbiTanue TBEPAOCTY [ENAIOT Ha CBEXKMX IPAHSAX, N3NOMAX U Cniai-
HBIX TIOBEPXHOCTAX. UTOOB y6eauThcs, uTO CJIel — AEHCTBUTEJBHO
yapanvHa, a He OCTaBJIEHHash MUHEPAJIOM yepTa, NpoOYIOT CTepeThb ero
rajbUeM U paccMaTpHuBaloT B Jiyny. CnipaBoyHble JaHHBIE O TBEPAOCTH,
€CJIM HEeT CIIeLMaJIbHbIX OrOBOPOK, OTHOCSTCS TOJBKO K MOHOKpHCTa-
JIMYECKUM BBIAE/SEHUSIM. MeKO3epHUCTbIE ¥ BOJIOKHUCTHIE arperathbl
IpH UCHBITAHUAX OOHAPYI)XMBAIOT MOHMIKEHHYIO TBEpAOCTb: LapanuHa
B TAKUX CJAyYasiX — He pe3yJbTaT pa3pylUeHUs KPHUCTAUIMYECKOH IO-
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BEPXHOCTH, a cJiel OT JedOopMalMM U BHIKPAlMBAHUS MEJIKUX HHAVBM-
J10B.

BoNBUIMHCTBY MHMHEpAjOB CBOWCTBEHHAa AaHM30TPONMSA TBEPAOCTH
(pa3/M4yHas TBEPAOCTb 10 Pa3HBIM HANPABJIEHUAM), OGHAKO OOHApYXH-
BaeTCs 3TO, KaK IPaBUJIO, JIMHIb TOYHBIMH M3MepeHMAMH. Uckmouyenue
COCTaBISACT KMAaHUT (JUCTEH), MMEIOLMI TBEpPAOCTb BAOJIb yAJIMHEHHA
KpucTanaaoB 5,5, a momepek ypauHedust 6,5—7.

CnaiiHOCTbDIO Ha3blBaeTCA CBOWCTBO KPHMCTa/lIa pacKaJibIBaTh-
Csl TPEeMYILECTBEHHO 110 OIpeAeNeHHBIM IUIOCKMM HallpaBIeHHsIM*.
B 3TOM NpOsABISETCA aHU3O0TPOMNMS MPOYHOCTH — TNPHUCYILEe BCEM KpH-
CTAJLTMYECKMM TesiaM CBOMCTBO. Il/nockMe ceueHMsl KpHCTaUla IO pas-
HbIM HaIlpaBJICHHsIM (<«IIOCKME CETKM») 3aceJieHbl YaCTHLIAMM C pa3Jiny-
HOM rycToTOM (IJIOTHOCTBIO), @ 3HAYMT, C Pa3JMYHOM NMPOYHOCTHIO CBA-
3aHbl C COCEIHMMM ceTKaMu. Ecom pa3zsnume J0OCTAaTOYHO BEJIMKO, TO
OHO TPOABJIAETCS B CBOMCTBE KPUCTasIa M3OMPaTEIbHO PaCKaJbIBATHCH
BHOJIb HAUMEHEE CBA3aHHBIX IUIOCKMX CETOK, — 3TO M €CTb CIaiHOCTb.

CnafHOCTb MOJKET MMETh pa3/IMuHbIE CTEIEHH.

1. BecbMa coBeplueHHasi: NPU yAape KPUCTa/Ul pacKa/bIBaeTCcs Ha
CKOJIh YFOAHO TOHKHE IUTaCTHHKM C IJIaJIKOM MOBEPXHOCTHIO; MO APYrUM
(HecnalHbIM) HanpaBJICHHUSM IOJyYUTh M3JIOM ropasfio TPyAHee, NpHU
9TOM OH OYAET CTYNEHUYAThIM, COCTOSILUMM ONATb-TAKM M3 YYACTKOB
CITaMHbIX TIOCKOCTEM.

2. CoBepllieHHas: KPUCTAJUI PAaCKa/IbIBAeTCsl NPEUMYLIECTBEHHO MO
HanpaBJIEHHIO CTIAHOCTH, CTIaliHble IOBEPXHOCTH GOJIee UK MEHee raj-
KHe, HEPOBHBIY M3JIOM MOJIYYaeTCs C TPYAOM.

3. CnailHOCTb sICHasl, WIM CPEeAHsSs: MU3JIOM, KaK NpaBWIO, HEpOB-
HbIf, HO NMpPHM BHMMATEJIbHOM DacCMATPUBAHMH MOXHO OGHApYXHTb U
yYacTKM CniadHbIX MOBEPXHOCTEM, He BCerja, BIIpOYeM, IJIafikKue.

4. HecosepuieHHasi CIafHOCTh (MPaKTUYECKH OTCYTCTBYET): M3JIOM
BCErJa HEPOBHEIA, CNIaliHbie CKOJIbI He OGHapY KUBAIOTCH.

ITo3HakOMHMMCS CO CIaHOCTBIO HAIJIAAHO, PACKaJIbIBask MOJIOTOYKOM
HEHY)KHble KYCKM Pa3JIMUHbIX KpPUCTasIoB. ['MIIC U CIIOABI — HpHUMeEpbI
MHHEPaJIOB C «BECbMa COBEPLICHHOMN» CNaifHOCThIO; C TOMOIUBIO MOJIOTKA
MOJIyYUTh HECHIaMHBIA M3710M MbI He cymeeM. ['auT, raJleHuT, KaJbLMT,
TOMa3, MUKPOKJMH O06/JaJalOT «COBEPIIEHHON» CMAHOCTBIO; AMOMNCHA,
U Jpyrve MUPOKCEHbl — «CPEdHEN»; anaTuT, KBapl, Gepwul, cepa —
«HECOBEPLIEHHOW» CITafHOCTBIO. B 3MOXy «rOpHALKHX» Ha3BaHUW MUHe-
pajbl ¢ XOPOLIO BbIpaX€HHOMN CHaiHOCTHIO UMEHOBAIHU LINATaMU — OT
CTapOHEMELKOro CJOBa, O3HAYAIOLIEr0 «pPacKajblBaTbCA». MCJIaHACKMIA
uImar (KajabLMT), TsKesabli mmar (6aput), maaBMkoBbld wnat (¢pJmoo-
pPHT). DTH Ha3BaHMSI OCTAJUCh B YHOTPEeBGJEHMH M MOHBIHE.

* Hennockas cnaiHas NMOBEPXHOCTb — CJIEACTBHE GJOYHOrO CTPOEHMS KPHCTaUIa.
Taky1o ¢popmy MMeeT cnaiiHas NOBEPXHOCTb, HANPHMEP, PaCIIEIUIEHHOrO KPHCTA/UIa Kajb-

UMTa, MOKA3aHHOrO Ha pHc. 32, U «6apGOTOBHl rNa3kM» — CEPOKPHCTALIH HEKOTOPHIX
cJuogn,.
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CcradHOCTH PEKOMEHJYETCH Ha MEepBbIX MOpaX OLEHMBATH C «3aMACOM»,
JOMYCKasi COCEAHIOIO OLIEHKY.

B Havasie npouIOro BeKa CMaiHOCTb MPHUBJIEKJIa MMPUCTAJIbHOE BHHM-
MaHue Bblgamomerocss ¢GpaHIy3CKOro MBICAUTENA-KPUCTAILTOrpada
P. XK. I'atou (1743—1822). PacckasbiBaoT, uro ['alon cayyaifHO ypo-
HMJI KPUCTAJUT KaIbLUTA M ObLT IOPAXKEH TEM, YTO OH PACTIAJICA HA POM-
Goappuueckue O6IOMKM C IJIaJKUMK OJecTAIMMHM TPaHSAMHU. YdeHbIi
a66at 'aloM yBJIE€KCS ONBITAMH CO CHIAHOCTBIO, YEM 3aCJIY KM IPO3BHILE
«KPUCTAJUIOKJIaGTa» — PacKaJbIBaTe/sl KPUCTAIOB. VIMEHHO OH BHep-
Bble 0OpaTu/ BHMMaHME, YTO KaX/blii MHMHEpaJ, KakoBa 6bl HM ObLia
dopma ero KpUCTaUIOB, JAeT craiiHbie 00JIOMKY («siApa») OXMHAKOBOM
POpMBI: «B KDHCTA/LIaX OJHOT'O M TOTO XX€ BU/A ITH s/ipa OblM HEU3MEH-
HbIMH», IpHUYEM «3Ta HOpMa, KaK BUAHO, He ABJIAETCS CAy4aiiHOM, a mpe-
ponpenesneHa camoit Ilpupopoit».

DTH HaOMOAEHUA MMEIM UCKIIOUMTE/bHOE 3HadeHue. Onnako Iaron
He HHTEPECcOoBasa CIIaifHOCTb caMa Mo cebe: ToT (PaKT, YTO KPUCTAJLI CIIo-
coOeH pacKajbiBaTbCA Ha BCe MEHbIlNe OOJIOMKHM, COXPAHMIOLIHE OHY
u Ty Xe (opMy, IPUBEJT €r0 K TBEPAOMY yOeXAEHMIO, UTO KPUCTAIUIH-
YECKO€E TeJIO CJAOXKEHO OAMHAKOBBIMHM 3JI€EMEHTAapPHBIMM MHOTOrpaHHMKa-
MM, T. €. 00J1aJa€T PeryspHLIM BHYTPEHHUM CTpOeHHeM. 1'aloM He TOJIb-
KO BBICKa3aJj 3Ty HAEI0, HO M NOAPOOHO pa3paboras ee, CO3AAB TaKHUM
06pa3oM MEPBYIO ‘TEOPUIO CTPOEHMS KPUCTA/LI0B. OH BIepBbie Mpemo-
KU1 OOBEAMHATL B OAMH MWHEDPAJbHBIA BUJ MHHEpa/bl OAUHAKOBOIO
COCTaBa ¥ BHYTPEHHErO CTPOEHHH, MO CYUIECTBY ONepeAuB Ha CTOJETHE
COBpEMEHHbBIE TNPEACTaBIEHHUS.

OTanenpHOCTBH — CBOWCTBO HEKOTOPBIX KPHUCTALUTUYECKUX HMH-
IMBUIOB, KOTOPOE MHOTAAa MPWHMMAIOT 3a crnaiHocTh. Yaiue Bcero or-
JeJIbHOCTb BO3HUKAET U3-3a MOJMCUHTETHUYECKOTO ABOMHUKOBAHUA U 30-
HaJIbHOHM KOHLIEHTpALMU BKJIIOYeHUH. B oT/iMune oT cnmaHOCTH, OTAEb-
HOCTb — CBOMCTBO HEKOTOPHIX 3K3eMILISIPOB (pa3HOCTe#) AaHHOrO MU-
Hepasia, a He MMHEPAJIbHOTO BUA B LIEJIOM, U OOHapy XKUBAETCs TOJNBKO B
OTAENBHBIX 30HaX Kpuctayia. EciM nmo cnmailHOCTM MOXHO pa3fiesMThb
MHOMBMJ Ha CKOJIb YTOAHO MaJieHbKHe (PparMeHThl, TO OTACIBHOCTD 3TOr0
He mo3BossgeT. CnalHOCTh B OAHUX HANpaBJAEHUAX MOIXKET COUETaTbCS
C OTHEJILHOCTBIO B ApPyrux. Paszsmyaior ux, BHUMaTeJbHO paccMaTpHBasi
HecIMaifHblit U3JI0M MHHepasa. B kakoM-To nosoxenuu obpa3sia miockue
y4acTKM M3JI0Ma JaloT ApKue OTOJECKH CBeTa, KOTOpPbIE B CJydae Craii-
HOCTM PaBHOMEPHO paclpefesieHbl MO M3JIOMy WIM CIMBAIOTCA B OJHH,
a B cjlyyae OTAEJbHOCTH 06pa3yloT cBepKaloOUMe MOJOCH Ha Gosee TeM-
HOM (pOHE HEpPOBHOTO M3JIOMa.

Hsisi HEKOTOpBIX MHUHepaoB (KOPYHA, AUOICHA, Auaiar u Ap.)
OTHEJBHOCTb HAaCTOJbKO XapaKTepHa, YTO MOXET CJAYXHUTb AHarHOCTH-
4YeCKHUM MPHU3HAKOM.

PackasbiBasi MUHEpaJl B HeCIalHOM HarpaBJ/IeHMM, IIOJIyYMM Xapak-
TEPHYIO TIOBEPXHOCTb U 3 J1 O M a. MHOrMe MHAUBHUIBI U arperaTbl MMHeE-
paJioB JAlOT TUMHMYHbIE H3JIOMBL

1. PoBHBI# H3JIOM CBOWCTBEH OYE€Hb MEJIKO3EPHMCTBIM arperaram,
HaIlpuMep, SIIIMaM. ‘
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2. CTyneHYaThlii M3/I0M BO3HMKAeT MpPH pacKaJblBAHUM HHOWBUAOB
C BBICOKOI CTEMeHbIO CHANHOCTH WJIM C OTAEJBHOCTBIO.

3. HepoBHblii M3/710M MOJyYyaeTCA Ha MHOTMX KPUCTAJ/UIaX M 3epHHUC-
THIX arperarax.

4. 3aHO3UCTBIN M3JI0M, HAIIOMUHAIOLIMIA [TONTEPEYHBIA M3JIOM JIpeBe-
CHHBI, CBOMCTBEH BOJIOKHHCTHIM arperaTaM ¥ MUHepasiaM, 00pa3yiolmm
TOHKME MapajuiejibHble CpacTaHWM, HalpuMep, HEKOTOPBIM pPa3HOCTAM
aM@u600B U TYPMAIMHOB.

5. PakoOBHCTBI# M3JIOM XapaKTepeH AJIA XPYNMKUX COBEPIIEHHBbIX UH-
AMBHAOB NUpPUTA, 6OpPHUTA, KAJbLMTA, KBApLa, TONA3a M MHOTMX APYrUX
MUHepaJsIoB. Biiarogaps pakoBUCTOMY M3JIOMY, O3BOJIAIOLIEMY NTOJIy4aTh
OCTphie KPOMKM KPEMHEN B 06CHAMaHa, 3TH MaTePHaJIbl CTAJIM B JOUCTO-
PMUECKYIO 310Xy He3aMEHMMBIMHU JUIsi M3TOTOBJIEHUs HOXeM, CKpeOKOoB
U JpYIrMX KaMeHHBIX OpyJMH.

Ha KOBKOCTbh M XPYNOKOCTH CIeAyeT oOpawaTh BHUMaHHE
MpH OMNpeAesieHUH CaMOPOJHBIX METAJUIOB U HEKOTOPBbIX MHHEpAJIOB U3
Kjacca cyabduIoB U UX aHauoroB. Meap u XaJibKO3Up — IPHMEPHI KOB-
KHX MHHEpPAJIOB; THIIMYHbIE XPYIKHE, T. €. HEKOBKME MUHEpaJIbl — BHEMI-
He TOXOXHE Ha XaJIbKO3MH Oaexsbie pyAbl. KpUCTa/Inl XaJbKO3WHA
MOJXKHO pe3aThb HOXOM, MaJIEHbKHE KyCOYKHM — OCTOPOXXHO PaCIUIIONUTh
Ha HaKOBaJIbHE, HO B TO )K€ BPeMs HE COCTAB/IAET TPyAa PaCKpPOLUUTb MX
MOJIOTKOM: KOBKOCTb HE MCKJIIOYaeT BO3MOXHOCTH XPYMKOro paspyiie-
HHUA MHHepaJsia. McnibiTaHMe Ha KOBKOCTb M XPYIKOCTb IPOBOASAT, Llapa-
nasi npo6y MrJIOM WM KOHLOM HOXa: Ha KOBKMX MHMHEpasiaX OCTaeTcs
6necTAWMI MIagKWi CJaed; Ha XPYNKHUX — CJI€[, MaTOBbli, «IbUIUTCS»
MOPOLIKOM MHHepaJia.

F'u6KOCTh M YNPYyrocThs — cneiuduuecKkue CBOUCTBA MH-
HEPaJIOB IUIaCTUHYATOrO, JUCTOBATOrO, MTOJIBYATOr0, BOJIOKHUCTOrO CJI0-
xeunsi. HekoTopble M3 HHX — CJIIOAB, XJIODMTBI, acGecTsl, aypumnur-
MEHT — CIOCOOHBI crubaThCs, HE JIOMasiCh, APYTME — MaprapMr, Hema-
JIMT, acTpopH/UTMT — TIpH 3TOM JioMarorca. Cpeau rHOKMX MHUHEpaIoB
MMEIOTCA YIpYyrue: Nocje crubaHusi OHM CaMONPOM3BOJIBHO PaclpAMIIs-
0TCS.

IInoTHOCTDB — Macca MAUHEpaJIa B rpaMMax, 3aK/IlOUeHHas B Of-
HOM KyOM4YeCKOM CaHTHMETpE ero oobeMa. B LlapcTBe MUHEDAJIOB IJIOT-
HOCTb KOJiebsieTcsl B IUMPOKMX Mpeaenax — or 1,6 y xapHasiura 10
21,5 y nuatusbl. [110THOCTh GO/MBIIMHECTBA MHHEPAJIOB, OHAKO, HAXO0-
ANTCA B Anana3oHe 2,5—4,5. IInoTHOCTh OTHOCHUTCSI K TOYHBIM KOJIH-
YeCTBEHHbIM XapaKTEPUCTHUKaAM, «KOHCTaHTaM» MuHepasoB. OHa MOXeT
OBITb AMACHOCTMYECKHM MPM3HAKOM He TOJIbKO MMHEPAJbHOTO BHUAA,
HO ¥ pa3HoBuaHOCTH. Tak, B paay cdajepuToB ILIOTHOCTb KoJebaeTcs
ot 3,5 pna kneitopanoB go 4,2 s MapMaTHUTOB.

B 1a60paTopusiX MJIOTHOCTb OMPEAEASIOT C BBICOKOM TOUHOCTBIO IO
CMIOCOOHOCTH MHHEPAJIOB [UIABATh B TAXKEJBIX XHAKOCTAX, a TAKXe Iy-
TeM B3BeLUMBaHMSA M M3MepeHns oObema. K coxaneHuio, He Tak MpocTo
OMNpeAe/JMTh IVIOTHOCTh B XOMAIUHUX YCJIOBMAX. /1A 3TOr0 MOXKHO BOC-
NO/Ib30BATBCHA CAMOAE/IbHBIM NMPHOOPOM, AEHCTBHE KOTOPOr0 OCHOBAHO
Ha 3aKoHe ApxnMepa. YcrpoicTso mpubopa rnokasaHo Ha puc. 58. ITpo-
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Puc. 58. CaMopenbHble MMIPOCTaTHYECKHE BECH IS M3MEPEHHS IUIOTHOCTH MHHEDAJIOB.
ITo M. O’IoHoXbIO:

1 — pepeBsiHHOE OCHOBaHKE; 2 — MPOTHBOBEC; 3 — KOPOMBIC]O — JePEBAHHASA IMHEHKA C NeJICHN -
MH, OCBIO CJOY)XHT Hra; 4 — NOACTABKA — NPHKPEMJIEHHWH IIyPYNOM K OCHOBAaHHIO MOJMITHJIE-
HOBHIl (pJIAKOH C MPOpPe3bIo B FOPJKIMIKE AN KOPOMHCIA; 5 — HCHHTYeMHii o6pa3en

THBOBEC — rafka, GOJITHK M T. Il. — MOAGHPAIOT TaK, YTOOLI HCIIBITYEMBIi
KYCOYEK MHUHEpAsia MOXXHO OBUIO YPaBHOBECHTDb, IOABELIMBAS €r0 B MET-
Jie U3 HUTKH WM TOHKOH ITPOBOJIOKH MPUMEPHO B CEPEAMHE 1PaBOro IUIE-
4ya KOpOMBIC/IA. 3aTeM 06pasel IOTPyXKaloT B COCYA ¢ BOAOM (moOaBuB B
Hee LIENOTKY MOIOLWIEro CPEACTBA AJIs JIYUIIEro CMauMBaHUs) M, HE Me-
Hsif IPOTMBOBECA, BHOBb YPaBHOBEILMBAIOT, V1A Yero norpedyercs nepe-
ABUHYTb €ro BIpapo. ILIOTHOCTb pacCUMTHIBAIOT O hopMmyIe:

d=1s/ (l—1),

rae | m lg — paccTosiHMs TOYKM TOABEILIMBAHUSA 00pa3la OT OMOPHOIA
MIJIBl IPY YpaBHOBELLMBAaHUHM B BO3[AyXe U B BOJE.

OpHEHTHPOBOYHO IUIOTHOCTb MOXXHO OLEHMTb, OTMy4MBasi Ha 6ymox-
e ¢ BOAOH MeJKNe KPYNMHKH HCIBITYEMOr0 MHHEpajia M 3TaJIOHHOrO,
IUIOTHOCTh KOTOPOro M3BecTHa. Bosee nerkuii MuHepasa npu 3TOM pas-
MelaeTcs no nepudepuu, 6osee TAXENBIA ocTaeTcs B cepeaune. YTobbt
OT/IMYMTb KPYIIMHKH, 3TAJIOHHBI MUHEPa MOAOUPAIOT BO3MOXHO KOHT-
PacTHbIM IO LBETY.

OnHaxko Gosblliel 4acThIO JTIOGUTEIM OrpaHUYMBAIOTCS TPY6Oil OLEeH-
KOIf TUTIOTHOCTH, MPUKUABIBAA TSKECTb MUHEPaJa Ha PyKe M OTHOCS €ro
OPHUEHTHPOBOYHO K JIErKUM (ILIOTHOCTb MeHee 3), cpeanuM (3—S5) wm
TsixenpM (6osnee 5). Ko"euHo, s 3TOoro Hy)XeH M3BECTHBIA HaBBIK.

MarHUMTHOCTbH (TouHee, (EeppPOMArHUTHOCTb) CBOMCTBEHHA
JIMLIb HEMHOMMM MHHEpajlaM — MAarHeTHTy, IMPPOTHHY, CaMOPOAHOMY
Xxene3y. MarHuTHble MUHEpajbl IPUTACMBAIOTCS MarHUTaMM U B Kpym-
HBIX Maccax OTKJIOHSMIOT CTPEJIKY KoMmmaca. McnblTaHuio MarHUTOM 1o -
BepraloT MaJieHbKMi# Kycouek MHHepana (1—3 mM).
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Kak MHCTpYMEHT HCCenOBaHNS MHHEPAJIOB, NasIbHAS
«Meron TpyOKa Mpou3Bena B CBOE BpeMsl MOJAMMHHBIA [EPEBO-
:;;‘é':::ﬂ poT. B MuHepanoruyeckyio npakTHKy OHa Gbuia BBege-

Ha B 1767 r. U. Kynkenem. «<Metop nasiibHOM TpyOKu»

6bUT pa3paGoTaH 3aUMHATE/IAMM XHMHUUECKOM MHHepa-
normu A. @, Kpoucregrom, T. O. BeprmanoMm, HU. 4. Bepueanycom.
B Poccum ero mnpomaraHAMpOBaJl H3BECTHBI PYCCKMH MHHepaor
A. M. KapambiieB (1744—1791). B onbitax KapambimieBa npMHuMan
yuactie ero apyr U. U. XemHuuep — BHUAHBIA POCCUMCKMIA IrOpHbIN
nesTenb U KOJUIEKIMOHEP, OCTABMBILMI O cebe MaMsATh IJIABHbIM OOpa-
30M Kak noar-6acHonucel, Upe3BblyaifHO MPOCTON M AOCTYMHBIN, «Me-
TOJ, MasUIbHONA TPYOKM» Wrpaj BHAAIOLYIOCS pPOJb U B HAKOIJIEHHH
JAHHbIX O MHHEpaJaX, M B MPAKTHUECKON paboTe MHHEPAJIOrOB H €010~
roB BILIOTb O MOC/JeOHUX JeT. XOTA C MOSIBJICHUEM HbIHELUHEH COBep-
IIEHHON AMAarHOCTUYECKOW TEXHHMKH METOJ YTpaTW MepPBOCTENEeHHOE
3HayeHUe, AMATHOCTHYECKHE peaKlMd MMHEpAaJIOB NMPU UCIMBbITAHMU Ta-
SUTBHOM TPYOKOM BKJIIOYAIOTCA M B COBPEMEHHBbIE KYPChl MHHEDAJIOTUH,
a JI0GUTEISIMM METOI, IUPOKO IIPUMEHSETCS U HbIHE.

CyuIHOCTb METO/Ia COCTOMT B pa3orpeBaHWM HebosbInoil npobbl Mu-
Hepaysia xo Temnepatypsl Bblie 1000 °C ¢ moMoimpio OCTPOro si3bluka
IUIaMEHH, [OJYy4YaeMoro MNpM BAYBAaHHM BO3JyXa MNAsUIbHONM TpPY6KOi
B IJIAMs CIMPTOBKH, ra30BOM FOPEJIKM WM, 4TO YAOOHEe BCero, O6bIKHO-
BEHHOW mapa¢guHOBOI cBeuH. [IpM 3TOM MOryT aKTUBHO NpPOTEKATb TaK
Ha3blBaeéMble MUPOXUMHUYECKUE peaKLMU OKUCJIEHHUS, BOCCTAHOBJICHHS,
pa3/noXeHUss U Jpyrue, MCHOJIb3yeMbie AJifi AMArHOCTHKY MHHEDPAJIOB.
JJis TOJIyYeHUsT OKMUCIMTEIbHOTO IJAMEHHM KOHUMK MNAsUIbHOM TPYOKH
BBOAAT BHYTPb IVIAMEHHM M AYIOT CHJIBHO; IS peakLMil BOCCTaHORJIE-
HMS — MOMEILAIOT NEPEA [UTAMEHEM H CAYBAIOT [J1aMA B CTOPOHY MpPOGbI
(puc. 59). IMepen, KOHLIOM BHYTPEHHETO, GOJIEe TEMHOTO KOHYCa I1ame-
HU HaXOAMTCA TOYKa A caMOM BBICOKOW TeMmepaTyphbl, KyJa OMeUanoTr
npoly. [IyTb HY)XHO PaBHOMEPHO, OAHMMH LIIEKaMH, Habupas BO3AYX ue-
pe3 HOC U crapasich, YTOOHI [1aMs He Kosebanoch., UcnbiTanue mpoBo-
JAT B 3alUMTHBIX OYKaX: NPH pa30rpeBaHUM BO3MOJKHO pacTpecKUBaHWE
npo6sl ¥ pa3jieTaHMe PAaCKAJICHHBIX OCKOJIKOB.

K «meToay nasibHO# TpYOKU» TPAZULMOHHO OTHOCSAT TAK)X€E HEKOTO-
pble MpOCTeMIINe AUArHOCTHUECKHE PEAKLIMH, BbIOMHsAEMble Ge3 Harpe-
BaHMSL. .

CpenaTb nasuibHyI0 TPYOKY HeTpyaHo (puc. 60, a). OHa cocTouT U3
JIATYHHOM, AJIOMMHMEBOM MJIM CTaJbHONM TpyOku [ aguameTrpom 6—
8 MM M gyiuHOM 250 MM ¥ nepexonHUKa 2 C HAKOHEUHHKOM 3, Ha KOTOpBIii
Haca)XMBaeTCsl aKKypaTHO oOpe3aHHas urja 4 OT MEJUIMHCKOrO IMpH-
ua ¢ kaaaoM 0,3—0,5 mm. TIpOTHBOIOJIOKHBIA KOHEL| TPYOKH MOXHO
CHabaUTb MyHAIITYKOM 5 U3 200HUTa, JepeBa, OPrcTEKIa.

Jns McTbITaHUIA NOTPeOYIOTCA TaKXKe:

1) umcTbie xumHueckue peakTuBbl (o 20—30 r xakaoro xBaTHT
Ha JOJIroe BpeMsi ): CONsIHAsA, CepHasi U a30THAsi KUCJIOThI, paCTBOp aMMH-
aKka (HamaTbIpHBIA CNIMPT), LWHK B IPaHyjJaxX WIM MEJKMX KYCOYKaX,
NOpOLIKK cepbl M MarHus, Oypa Na;B,0;- 10H;0, docdopHas comb

110



HeceeTsuieecs cuHee CseTsuweeca menrtoe
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OKucnuTenbHoe naams BoccTaHoBUTENbHOE
nnamMmaq

Puc. 59. Ilnama nasiibHOM TpyOKHu:

1 — TemHas 4acTb (ropioyMe rasbl H maphi);
2 — BHYTpPEHHMIi BOCCTAHOBMTEJIbHBIH KOHYC,
oGoraieHHbIN OKHCbIO yraepoaa; 3 — Hapyx-
HBIA OKMCJAMTE/IbHbIA KOHYC, O6OraleHubli
KMcaopoaoM; A — Touka HauboJiee BBICOKOM
TeMnepaTypbl MJIAMEHH

Puc. 60. TIpuHagie KHOCTH A1 KCIIBITAHUIA
«METOOM MasIbHOM TPYOKu»:

a — nasnbHan TPy6Ka, 6 — nNaaTHHOBaA Npo-
BOJIOYKA, 6 — 3aKpHTas TpybKka, 2 — OTKpbITaR d

TpyGKka

NaNHHPO,- 4H:0, coga Na,COs;, kanueBas ceadTpa (HUTPAT KaJms)
KNOj;, vurpar kobambra Co(NO3)., 6ucyandpar kanmua KHSO,4, noan-
croni Kaymii KI, poganucteiii kanuit K (CNS) wim pogaHucTeiii ammo-
uuit NH, (CNS), kpacHas xpossHas coab K3[Fe (CN)g], nepekuch Bo-
nopoga Ho0,. YacTe 3TUX peakKTHBOB MOJXKHO nproOpecTd B anrTekax
M MarasuHax ¢OTOTOBapOB;
2) napacduHOBasi cBeva;
3) nMHUET ¢ y3KUMH U TOHKMMH KOHLIAMHU;
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4) ¢asiHcoBass XMMHMUYECKas CTYIKa;

5) npo6upku (3—4 mrT);

6) Gepe3oBblil Yrojib B KyCKax pa3MepoM mpumepHo 7X 4% 1,5 cm;

7) crexIsAHHBIE TPYOKM AMaMeTpoM 5—6 MM;

8) miaTMHOBas NpoBoJioYKa auametpom 0,3 MM, MHOIM 25— 30 MM.

BMecTO IIaTHHOBOW MOXXHO B3fATh MOJ'!HGIIGHOB)’]O [POBOJIOYKY OT
«KPIOUKOB», Ha KOTOPBIX MTOABEMINBAIOTCA HUTH HaKaJIMBaHUA B JIEKTPO-
namnax. IIpoBoJiouka yKkpemnsercss B pyuyke (Jydile BCEro BHasiTh €€ B
CTEKJISTHHYIO NaJIOYKy MK TPYyOKy), CBOGOAHBIA KOHEL cCrubaeTcs YLIKOM
auaMeTpoM 2—2,5 MM. XpaHAT NPOBOJIOYKY B YMCTOM MpoOHMpKe, BCTa-
BMB PY4YKy B pOCBepJeHHYI0 Npobky (puc. 60, 6).

IlepeiigeM K ONMUCAHMIO OMBLITOB.

B yiKe IUIATHHOBOM IPOBOJIOYKH MOJXHO NOJIy4YaTh YGETHbIE Nepabl,
MO3BOJIAIOIME OOHAPY)XUTh HEKOTOPbIE JJIEMEHTDI [0 XapaKTepHOH LBET-
HO# peakuun. IIPOBOJIOUKY HYXKHO IpeABAPUTEIBLHO IIPOMBITh B KOHLIEH-
TPMPOBAHHOM COJNSIHOM KHMC/IOTE M IUTMTEJIbHO MPOKaJMTb, 4ToObI yaa-
JIUTH CJIEABI MpeAbiAyIIMX ONbITOB. 3aTeM YUIKO PacKajlfAOT AOKpPacHa,
MOrpyXaioT B NOPOLIOK Oypsl Wik (HocPOPHOM COMU U BHOBb BHOCAT B
1aMs NasibHOM TpyOku. [IpH 3ToM mpHcTaBmwas K ywKy Gypa win ¢oc-
¢dopHas conb BCIYYMBAEeTCs, a 3aTeM CIUVIABJSAETCS B OeCLBETHOE
Mpo3payHoe CTEKJIO. C-rpxxuyn N36LITOK PACIUIaBIEHHON COJIM, KAacaloT-
CH TOPSIYMM YIIKOM pacTepToil B TOHKMi MOPOLIOK MpoObl, cTapascek,
4TOObl NMPUJMILIO JHUILb HECKOABKO KPYIHUHOK, W BHOBb HArpeBaioOT B
IUIaMeHN nasutbHOM Tpy6ku. IIpu 3ToM MOXHO Habi0maTh, Kak npoba
pacTBOpsieTCSl B pacIUlaBe COJIM M OKPalUIMBaeT ero — MoJIy4aeTcsl Tak
Ha3bIBaeMbIH «I1epJi».

Korza okpacka cTaHeT OFHOPOAHOIA, IEepJ pacCMaTPUBAIOT B JIYITy
B ropsiueM M XOJIOZHOM coctosinun. CoxpaHsiomuecs B nepiae «paHTo-
Mbl» (GnemHble KOHTYPH) KDYNMHOK NPOObl — NpPM3HAK MpPUHALIEX-
HOCTH MHHepaJla K CWIMKaTaM.

OKOHYMB OMNBIT, MePJ pPACILIABIAIT, CTPAXHMBAIOT C NPOBOJIOUKH,
Ha6HMpaloT YMCTON GYpbl, BHOBb PACILIABAAIOT U CTPAXHMBAIOT U MOBTOPS-
10T TaK A0 TeX MOp, [OKa MepJi He CTaHeT GecLBETHBIM.

Hcnvitanusn 6 3axkpuitoii u OTKpuitoii Tpy6kax. 3akpbiTas TpyOKa
npeacTasser c060ii KYCOK CTEKJISIHHOM TPyOKM AuHOM 7—8 cM, 3ama-
SIHHOM ¢ opHoro KoHua (puc. 60, ). OTKpbiTas TpyOKa MMeeT AJIMHY
0KoJIo 15 cM u crubaercs B 4 cM OT KoHLa (puc. 60, 2). YTo6bl OTAEAUTD
HY)XHBI KYCOK TPyOKH, A€/alOT Hagpe3 peGpoM CMOYEHHOro BOLOM Ha-
NWIbHUKA WK aGpasuBHoro Gpycka, obepTeIBalOT TPYOKY TPAMNKOM M
obnamuiBaloT 1o Haape3dy. Mecto Gyayuiero cruba HarpepaloT B MJ1aMe-
HM Ta30BO¥ IOPEJIKM MJIM TMPMMYCa, Bpalllas TPYOKY BOKPYT NPOMOIbHON
OCH; KOrJla CTEKJIO Pa3MArYMTCSs, TPYOKY BHIHUMAIOT U3 IUIAMEHH H TYT
Xe cm6alo'r. Ec/M CWIBHO HarpeTyio Tpy6Ky pacTsAHYTb 3a KOHLBI, pa3-
JIeJIUTh Ha ABE YaCTH M OIUIABUTh TOHKHE KOHIIBI 10 3alauBaHUsl, MOJY-
YUM ABE 3aKpLITbiEe TPYOKH.

J1st MCTIBITAHHUSA B 3aKPHITOM TPyOKe HEGObIIOE KOJMYECTBO MOPOL-
Ka WIM MEJKHMX KPYNMHOK MHHepaJia NMOMEINAIoT Ha OHO M, HallpaBHB
OTKDHITHI KOHeI| B CTOPOHY OT JIMLia, HAarpeBaloT B MJIaMeHH MasIbHOM
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POIIOK MCHBITYEMOrO MHHEpaja WIM €ro CMeChb ¢ TPOWHBIM 0OBbEMOM
cOAbl, CMaUMBaIOT Kaluiell BOABI M NPMIKMMAIOT MajbleM, 4Tobbl mpoda
He BblAyBasacb U3 JIYHKHU. [Ipy HarpeBaHMU OKHMC/IMTEJIbHBIM IUIaMEHEM
[OJIYYalOTCs OKCHABI META/LIOB, 0Opasywoiuue Oesble MM LIBETHbIE Ha-
JIeThl, ABIMBI C XapaKTePHbIM 3allaXxoM, OKpalIMBaHUE IUIAMEHM U T. .
Ilop peiicTBMEM BOCCTaHOBMTEJBHOIO IUIaMEHM HEKOTOpPble MHUHEpaJibl
JAOT «KOPOJIbKM» (IIapMKH) METaJUIOB, Paclo3HaBaeMbIX MO KOBKOCTH,
MarHMTHOCTH, PaCTBOPUMOCTH B KMCJIOTaX M T. A.

Peaxyuu ¢ nurparom xobanbra. MuHepan NpoKaJuBalOT B OKUC/IM-
TEJIbHOM IUIaMeHH, cMauyuBawT pacTBopoM Co(NO3)o M BHOBb MpoOKa-
JIMBAIOT B OKHMCJUTEIbHOM IUlaMeHH. IIpu 3TOM MOXeT MOSIBUTBLCA Xa-
paKkTepHasi okpacKa. PeakiuM MOXHO MOABEPraTb M HaJleThl, 0Opa3yio-
yecs MpM NMPOKAJMBaHUM Ha YyrJje.

Onpedenenue 600ul. K pucTaumm3alluOHHasA, LIEOJUTHASA, TUAPOKCHIb-
Hasi WIM aacopOMpOoBaHHasi BOAa OOHApYXMBAeTCsi [0 3amOTEBAHMIO
CTEHOK NpM HarpeBaHMU NpoObl B 3aKpHITOH TpyOKe.

Hanee onuchIBAlIOTCA AMAarHOCTHYECKHE PEaKLMU Ha Ba)>KHEWLINE XH-
MMYECKHE IJIEMEHTHI.

A3sor N: 1) nmpu npokajivBaHMM Ha yrjie HUTpaTbl (COMM a30THOM
KHCJIOTHI) JalOT BCIBIIIKY;

2) TpU HarpeBaHMH B 3aKPHITOH TpyOKe CMeCH MOpOoILUKa MHUHepasa
¢ KHSO, BbiensioTcs KpacHo-6ypble Mapbl ¢ XapaKTE€PHbIM 3allaXxoM.

Amomunuil Al: cuHee okpammBaHue ¢ Co(NOj)..

bapuu Ba: 1) xenrto-3zeneHoe OKpalllMBaHUE IJIAMEHH;

2) TOHKMH MOPOIIOK MMHEpaJa HarpeBaloT B mpobupke ¢ 5—6 Kam-
JISIMM COJISTHOM KHUCJIOTBI, OCJI€ OCThIBAaHUS >XMAKOCTb (BBITSIXKKY) CJIHU-
BaIOT M HOGABJSAIOT KaIUIO cepHoi kucaoThl. [Ipn Hasmuuu Ba Bbinapa-
eT Gesblif 0CaZioK, KOTOPbI MOXKHO [1OC/IE€ IPOMBIBAHUS M BBICYLIMBAHUSA
HCHBITaTh Ha OKpaUIMBaHMe IU1aMeHH. HepacTBOpUMBIA MHHepas Npel-
BapUTEJIBHO CIIABASIOT B IUIATUHOBOM NPOBOJIOYKE C TPOHHBIM 00 BEMOM
coApl.

Bepunuii Be: 1) cepoBato-cupeHeBoe okpawmBanue ¢ Co(NO3)o;

2) MHHepaJ CIUIaBJISAIOT C COAON M pacTBOPSAIOT B COJISIHOM KHUCJIOTe.
[pu no6aBennu pactsopa kapboHaTa aMMOHMs BbimafaeT Gesbiii oca-
JOK, PacTBOPSIOIHIACS B N36bITKE peakTUBa M BHOBb BbIMAJAKOILUii MpU
KMIsIYEeHHH pacTBopa.

Bop B: 3esneHoe oKpamiMBaHHE IUIAMEHHU.

Barnaduii V: 1) nepsn 6ypbl B OKHCMTENLHOM IIAMEHH JKEJITO-3€J1e-
HBbI#, B BOCCTAHOBUTEJIBHOM — 3eJieHbli. Ilepa ¢pocdopHoit o B OKM-
CJIMTENbHOM TUIAMEHH JKEJIThIH, B BOCCTAHOBUTEJbHOM — 3€JIEHBIN;

2) K pa30aBleHHOMY PacTBOpY MHHEpasa B CONAHONW KHCJOTE J0-
6aBAIOT MO KallJIsAM MEPEKUCh BOAOPOAA: KPacHO-Oypoe OKpalllMBaHHUE.

Bucmyt Bi: 1) npoxkaJuBaHie Ha yIJile B BOCCTAHOBUTEJBHOM Il1aMe-
HM CMECH MHHepajia C COHO¥ JaeT XPYNKWii KOPOJIeK MeTaUIH4eCKOro
BUCMYTa U XKEJTHId Hajer;

2) npokajuBaHHe Ha Yriie B OKHCIMTEJbHOM ILUTaMEHH CMeCH ITOpOoLI-
Ka MHHepaJia C COJON Y MOAMCTBHIM KajJIMEM [aeT XKEJTbld HajJleT OKOJIO
npoObl M APKO-KPACHBI — Ha YAAJIEHHH OT Hee.
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Bonvgpam W: 1) nepsn 6ypbl B OKMCJIMTENLHOM ILJIaMEHH OecLBET-
HBlil, B BOCCTAHOBUTEJILHOM — JXKEJTBIM A0 XeaTo-Oyporo; mepa ¢oc-
OpHON COMM B OKUCJIMTENLHOM ILIaMeHH OeclBEeTHBbIA, B BOCCTAHOBH-
TeJbHOM — TONyOoi;

2) TOHKMIA NTOPOLIOK MHHepasla MOMeUAl0T Ha aJIOMHUHHEBYIO IUia-
CTMHKY, CMauMBalOT BOJOM M MOOABJASIOT KaIUIIO COJISHOM KHCJIOTHI;
yepe3 HEKOTOPOE BPeMsi pACTBOP OKPAlIMBAETCH B roayboi LBer.

XKeneso Fe: 1) nepn 6ypbl B OKMCAUTEIHHOM ILIaMEHM OJ1€IHO-XKE-
THIif, B BOCCTAHOBUTEJBHOM — OJIe/IHO-3€JICHbliA; ’

2) xene3zocouepikalie MUHEPaJbl CTAHOBATCA MarHUTHBIMU IOCJE
MPOKaJIMBaHUS B BOCCTAHOBUTEJIbHOM IIJIAMEHH, a TaK)Ke 110cJie CIIaBje-
HUSA C CONOW B BOCCTAHOBUTEJIBHOM ILIaMEHH;

3) MuHepas C/IaBASIIOT B 3aKPHITOM TpyOKe ¢ Tpems o6bemamu Oy-
pbl, TpYOKy pa30uBaloT, CIIaB U3MEJIBYAIOT B CTYNIKE U PACTBOPSIOT NPH
KUNSYEHUN B BOJE, MOAKUCJEHHOM CEpHOW WJIM COJISHOM KHMCJIOTOM.
TeMHO-CHHee OKpallMBaHUeE NPy 106aBIEHUH PAcTBOpPa KPAcHOM KPOBsi-
HOW COJIM yKa3blBaeT Ha NPHUCYTCTBHUE [BYXBaJIEHTHOTO XXeje3a, Kpac-
HOE OKpalllMBaHHe NPH J00aBJIEHUH PAacTBOPa KaKoi-HNOYIb POaHUCTOM
COJIM — peaklLUsi Ha TpeXBajJeHTHoe >kesae30. MHoraa Takymoo Xe peak-
[IMIO MOJXXHO MOJIyYMTb OT Pa36aB/IeHHON BBHITSIXKKH, [TOJYUYAEMON KHIIsi-
YeHMEM TOHKOTO MOpPOILIKAa MMHEpPaJa C HeGOJbIIMM KOJHUECTBOM COJIsi-
HOM KMCJIOTHI.

Kanuii K: okpammBaHue mjamMeHd B (pUOJIETOBBIN LIBET. Ha6monats
€ro CJeAyeT uepe3 CHHee CTEKJIO, TaK KaK B IPUCYTCTBUH HaTpUSl OKpa-
LINBAHUE MACKUPYETCH >KEJIThIM.

Kanvyuii Ca: 1) kupnnyHo-KpacHOEe OKpalluBaHHe IJIaAMEHH;

2) pacTBOp B COJISHOM KHMC/IOTE MpPY JO0ABJIEHMM CEPHOM KHCJIOTHI
aaer Oenblii OCafioKk, MCYE3AIOMIMI TNpPH KHUMSUEHUU MPEABAPUTEILHO
CWIBHO pa30aB/IieHHOrO pacTBOpa.

Kob6anbr Co: cuuue niepant Oypbl u ¢pocdopHOii coM KaK B OKUCIH-
TEJIBHOM, TaK U B BOCCTAHOBUTEJIbHOM IJIAMEHHU.

Jurui Li: KapMHHOBO-KpaCHOE OKpalllMBaHUE MJIaMEHHU.

Macznuii Mg: msco-kpacHoe okpammBanue ¢ Co(NO3) .

Mapzaney Mn: 1) kpacHO-¢pHOJIeTOBBIE MMEpJbl B OKUCIUTEIBHOM
TJIaMEeHH;

2) OuUpIO30BOE OKpAIIMBAHUE CILJIABA C COAOM HA YIVIE B OKMCIMTENb-
HOM ILUIaMEHH, ucue3salollee B BOCCTaHOBUTEbHOM IU1aMeHH. [Jj1s1 moBbI-
LIEHUS YYBCTBUTEJIbHOCTH PEAKUHH Tepel, CIUIaBIeHHEeM N00aBasIOT He-
MHoro Hurpara Kaiausa KNOjs;

3) peakuus Papgeepa: npu KUIsSSYEHHH Cc pa3baBnenHoi 1:1 cepHoit
KHCJIOTOM NOPOIIKOB Bajla, pOMaHelMTa (ICHJIOMeaHa), KPUIITOMeENa-
Ha — OKpacKa OT P030BO#H 10 (pH0JIeTOBO-KPACHOM; MUPOTIO3UT U MaHra-
HHUT OKpallMBaHWsl He BbI3BIBAIOT.

Medv Cu: 1) m3ympynHo-3esieHOe OKpallMBaHWE ILIaMEHH, MOCJe
CMauMBaHUS COISHOM KHUCJIOTOW — J1a3ypHO-TOIy60€. ATaKaMUT U Opy-
rHe rajoreHubl Mey JaloT roayboe okpammpaHue U 6€3 cMauMBaHMUs
COJIAHOM KHUCJIOTOU (cM. puc. 61);

2) roayOble MepJbl B OKMCJIMTEJbHOM ILIAMEHH;
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3) KOBKHMIA KOpPOJIEK MEAU MOCJe CIUIaBJIEHUsI C COAOH M JJIUTEJb-
HOro MpOKaJIMBaHUS Ha yIJIe B BOCCTAHOBMTEJIbBHOM MJIaMEHH;

4) KMCJIOTHBIE BbITSIKKHA MEAbCOJEpXKallluX MUHEPAJIOB UMEIOT 3eJie-
HOBATbIi UBET, IPU A00ABJIEHMM PaCTBOPAa aMMMAaKa MEPEXOAAILMUIA B CH-
HUH.

Moau6den Mo: 1) nepa ¢docdopHOil cosid B OKUCIUTENBHOM TJIaMe-
HY OeCLBETHBII1, B BOCCTAHOBUTEJIbHOM — 3€JICHBIN;

2) TpoKajJMBaHUE HA YIJI€ B OKHUCIMTENLHOM IIAMEHH: OeNHii Ha-
JIET, U3MEHSIOLMA OKPAacKy NpH OBICTPOM JAEHCTBMM BOCCTAHOBHTE/b-
HOTO NJIaMEHM Ha GapXaTHO-CHHIOW, NPH MEJJIEHHOM — Ha MEAHO-Kpac-
HYIO.

Muvuubsax As: 1) B OKUCJUTEJbHOM IL1aMEHU 06pa3ye'rc;1 Oenblit ApIM
C 3amaXoM YECHOKA; Ha YIJie Cepblil HaJleT JaJIeKo OT Mpoobr;

2) B 3aKpHITOM TpyOKe — OJecTAIMIA cephlii HaleT («3epKaJio») Ha
CTEHKaX BAAJM OT NPOObI, MEJIKOKPUCTAJIMUECKMHA — OKOJIO IIPOOHI;

3) mopoiuok MHHepajla pacTBOPSIOT B COJSIHOM KucjoTe (MHOrma
I/ pacTBOPEHUs TpeGyeTcs HarpeBaHHWe WM H00aBKka a30THOM KUCJIO-
Thi). B pacTBOp MOMEWAIOT KycOueK UMHKA. [Ipy HANMUMK MBILbAKA Bbi-
JeJIeHMe BOAOPOJA COMPOBOXIAETCst 00pa30BaHMEM KOPHUUHEBOWM IEHBI
cBOOOZHOIO MBIIIbAKA.

Harpuii Na: MHTEHCHMBHOE )KeJITO€ OKpalllMBaHKUE TIJIAMEHH.

Hukeno Ni: mepa Gypbl B OKHUC/IMTEIBHOM ILUIaMEHW KpPACHOBATO-
Oypblil, B BOCCTAaHOBUTENIBHOM — CepbIi.

On060 Sn: pyOGMHOBO-KpacHbIl meps Oypsl C NPUCAAKOM Menu.
Kaccureput SnOs npy HarpeBaHHU C COJISTHOM KMCJIOTOM B MPUCYTCTBUH
KyCOUKa [MHKa MOKPbIBAETCS METAUTMYECKUM HAJIETOM, JIETKO MOJTUPYIO-
mpMcs GymMaroi WiM. TKaHbIO.

Pryrs Hg: npu HarpeBaHMM C COAOM B 3aKpbITOil Tpy6Ke obpasyercs
BO3rOH U3 MEJIKUX KamesieK MeTa/LIN4eCKOH PTYTH.

Ceuney Pb: 1) BOCCTaHOB/IEHME HA yrjie ¢ COROM. AaeT OuecTsIumii
KOBKMIl KOPOJIEK CBUHLIA M 3€JICHOBATO-XKEThIN HaJIET BOJM3M MPOOHI;

2) mpoKajiMBaHHEe Ha YIJIe CIlJIaBa C COJAOi, MOAMCTHIM KaJiMeM H
cepoil faeT 3eJIEHOBATO-)XEATbI HajieT, MHOIAa C KpacHON KaiMo# y
npo6bi; '

3) moGaBieHne KPYNMHKM MOOMCTOrO Kaaus K pa3baBieHHOMY pacT-
BOPY MHHepaJia B @30THOI KHUCJIOTE BbI3bIBaeT MOSIBJIEHHE XKEJITOro Ocajl-
Ka.

Cepa S: 1) B 3aKpbITOIf TPyOKE CEPHUCTBIE COEAUHEHUS AAIOT XKEJThI
BO3IOH CEpBHI;

2) NopoILIOK MUHEpaia B CMECH C TPOlHBIM 06BEMOM coabl U 106aB-
KO# YTJisi CIJIaB/IAIOT Ha yIyie B OKMCJIUTENbHOM I1aMeHH. CriaB nmome-
IAJOT Ha CepeOpsHYIO MIACTUHKY MM MOHETY M CMAYMBAIOT Karjei BO-
apl. IIpy HanMuuK cepbl Ha IUIACTUHKE TMOSIBJASIETCA YEPHOE WJIM TEMHO-
Oypoe NATHO (peakilUsi Ha «CEPHYIO MEYEHb»).

Cepebpo Ag: 1) npokanuBaHHe CIIaBa C COOM Ha yrji€ B BOCCTAHO-
BUTEJIbHOM IJIaMeHH: GJIECTSILIMIA HETYCKHEIOWMI KOPOoJeK cepedpa;

2) NoOpOoIIOK MHHepajia WM CIUIaB C COAOM PacTBOPAIOT B KPENKOii
a30THO# KHCJI0Te, PAacTBOp pa36asnsoT. OT 106aBJeHUs CONSHON KUCIO-
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THl BbIlIaZaeT Oesblil TBOPOXXHUCTHIM OCajoK, PACTBOPAIOIUMACA NPH 40-
6aB/IeHHM pacTBOpA aMMMaKka.

Crponyuit Sr: KapMHHOBO-KPaCHOE OKpalllMBaHUE IJIaMEHHU.

Cypboma Sb: HarpeBaHMe Ha yrjieé B OKUC/JIMTEJIbHOM IUIaME€HU AAET
rycroit 6esblii HajieT BOIM3M MpoObl, 63 YeCHOUHOro 3amaxa.

Turan Ti: 1) nepn docdopHON cOMM B OKUCIUTENBHOM IJIAMEHH
6ecLBETHBIN, B BOCCTAHOBUTEIBHOM — (DHOJIETOBbIIA;

2) crniaB MMHEpana ¢ COHOM HarpeBalT ¢ pa3baB/ieHHON cepHO
KMCJIOTOM M TOCJie OCTHIBaHHS AOGABAAIOT MO KamisM 39, -Hblil pact-
BOD [epEeKNCH BOAOpOAa: BO3HUKAeT OKPalIMBaHUE OT JKEJITOro Jo ¢pHo-
JIETOBOT'O;

3) cnanaB MHHepaja C COZOH pacTBOPSAIOT B KOHLEHTPUPOBAaHHOM
COJISTHOM KHMCJIOTE€ M KMIATSAT C KYCOUYKOM LIMHKA WJIM 0JIOBa: NPH 3TOM
BO3HHMKaeT CHHe-(HOJEeTOBOE OKpalllMBaHME.

VYenepod C: kapGoHaThI pa3naraloTcsi B COAAHOM KMCIIOTE C BbIIEse-
HMEM YIJIEKMCJIOTO ra3a — OJHM B pa30aBJeHHOM, ADYTME — TOJIBKO B
KOHLIEHTPUPOBaHHOM, TPeTbU — NPHU HarpeBaHHMHU.

Y pan U: nepn pocdopHO#i CoM B OKUCIUTETBHOM IJIAMEHHA XKENTO-
3eJIeHblil, B BOCCTAHOBUTEJIbHOM — 3eJIeHbIH.

Docgop P: npokajieHHY0 Npoby NCTHPAIOT, CMELIMBAIOT C TPOMHBIM
06'beMOM MOPOILLIKa MarHusi M HArpeBaloOT B 3aKpbITOi TpyOke. [Ipu HanM-
uun ¢ocdopa peakyus UAET CO BCIBILIKOM, MHOTAA C JIETKUM B3PDBIBOM.
OcThiBIIasi Macca NMPH CMauMBaHWM KarUleit BOABI U3[aeT 3anax THUJION
PeAbKH.

Hunk Zn: npu HarpeBaHWH CMECH IOPOLIKAa MHHeEpaja C COAOH Ha
yrjie B BOCCTAHOBMTE/IbHOM ILJIaMEHM BOJM3M Mpobbl obpasyeTcst Gesblit
HaJIeT, KOTOPbIY OKpallMBaeTCs B 3€JIeHbIN L[BET IPM CMauMBaHUU PacT-
BopoM Co (NO3) » ¥4 HarpeBaHMM B OKUCJIUTEJIBHOM IJITaMEHH.

Jaxe pacriosiarasi COJIMIHBIM apCEeHAIOM ANArHOCTHYE-
TakTHKa CKMX MPUEMOB, HY)KHO YMETb ONpPEAENATb XOTS Obl ca-
IHarHOCTHKY Mble PacCHpOCTPAaHEHHbIE MUHEPAJbl HENOCPEICTBEHHO
1O BHEIIHEMY BHy, Ha ria3. C MMHepasiaMH, OfHaKO,
Aesno o6CTOMT CJIOXHee, ueM, cKaXeM, ¢ LBeTamu uam rpubamu. C mer-
CTBa JI00OI YesIoBeK JIerko M 0e30IHNO0UHO OT/IMYAET CHIPOEXKY OT MY-
XOMOpa, HO CIyTaTb MUPUT C MapKa3WTOM WJIM aPArOHHUT C KaJbLUTOM
C/lyyaeTcs aaxe npodeccuoHany ¢ y4eHO! CTeneHbio, HaCTOIBKO Pa3HO-
06pa3ubl MUHepasbl TIo opme, pa3mepaMm, LBETY U T. A. EAMHCTBEHHO
BO3MOJXHBI BbIBOJI, HAMpPAIIMBAETCA CaM: YAEAATb 3HAKOMCTBY C MHHe-
pasamu 6oJibllie BpEMEHH, CTapasCh 3allOMHHTb UX <«B JIMLIO», MBICJICH-
HO OTMevasi BHELIHME NpPU3HAKH, XapaKTepHble (POpMBI, cOOOIIECTBa C
APYr¥MM MHHEpaJaMu, OKpyKalollyio o6cTaHoBKy. Bckope Bbl yxe cMo-
JKE€Te pacrno3HaBaTb HEKOTOPble MHHEpaJbHble BUIbI B 3HAKOMBIX ¢hop-
MaX M COYETaHUsIX, MHBIMU CJIOBAMM — B 3HAKOMbIX 00pa3uax, u mo-
CTENEHHO Hay4yHWTeCh Pa3/MuaTh BCE OOJIbIIEE MX YHMCJIO M BO Bce Gosee
pa3HOOOpa3HOM BHIE.
JIyuwmit crioco® 3HaKOMCTBa — CHeLMaIbHble YIIPaXXHEHHUS [0 Aua-
FHOCTHUKE. MI3BECTHO, UTO MMHEpaJbl, OMpefeIsieMble CaAMOCTOSATENBHO,
3aMOMMHAKOTCSA OCOOEHHO XOpOIIO. A 4yeM GoJblie 3HAKOMBIX MUHEpa-
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JIOB, TEM Jierde omnpeaessiTb He3Hakomble. VI ecau B 3aTpyAHHTEIBHOM
c/lyuae BO3HMKAeT HEOOXOAMMOCTb B CJIOKHOM JAMAardHOCTUYECKOM Mpo-
Lieype, TO Bbi OyeTe BOOPYXEHbI IPAKTHYECKMMH HaBbIKaMH, 6e3 KOTo-
PBIX HUUYETO HE CTOUT CaMblil 3P EKTUBHBIA CIOCO0 AUArHOCTUKH M NPO-
cTeiluas 3agaya MOCTABUT B TYMIHK.

[MpuMuTe 3a NPaBUNO OMNPEUENsiTh MHHEPAN MO COBOKYITHOCTH IpPH-
3HaKOB, BKJIIOYasi GOpPMY BbIJEIEHUA, MUHEPAIbI-CIYTHUKH, THI MECTO-
POXJIEHMsI, I/ie OH HaiifleH. ITo TpedyeT N3BECTHON MHHEPAIOrHYecKoi
rpaMOTHOCTH, KaK, BIIPOYEM, M BCA JUarHocTuyeckas padora, Ja U KOJ-
JIEKLMOHUPOBaHUe MMHepasoB B lejaoMm. He mossonsiiTe ceGe MCKaTh
NOACKA3KM, NOKa CaMOCTONITEJIbHO HE McuepraeTe cOOCTBEHHbIE BO3-
MoxHocTh. IIpn ciydyae mocoBeTyiTech CO CHNELHATUCTOM-MHUHEDPAJIO-
rOM, HO IIOCTapaiTeCh K STOMY MOMEHTY COCTAaBUTb COOCTBEHHOE MHEHHE.
He npuHuMaiiTe Ha Bepy Jake aBTOPUTETHYIO BEPCHIO: IPOBEPbLTE M ybe-
JUTECHh B €€ NPaBHJIbHOCTHA CaMH.

HauuHaoieMy Ji00UTe 10 HeOOXOMMMO OCBOMTD UCMIBITAHHYIO METO-
JIUKY OJXHOTO U3 XOPOLUUX OINpeaesuTes el MUHEpaJoB (HanpuMmep, omnpe-
penutenei I1. I1. [Tununenko u I1. B. Kanunuua uau H. A. CMoabsiHMHO-
Ba) M B JaJIbHEHIIEM NpUAEpPXHUBAaTbCa ee. B 3THX pykoBOACTBaX MHHe-
pas onmpefessieTcsi METOAOM MCKJIIOUEHMS: NOCJeIOBaTebHO MCKIIOUa-
IOTCA LiesIble pa3/iesibl, IPU3HAaKM KOTOPBbIX He COBMAaAaloT ¢ NpU3HaKaMu
onpepaenaseMoro MuHepasia. IIpoueaypa nocTpoeHa Tak, 4TO B MEPBYIO
ouepeab UCIOAB3YIOTCS Camble OoueBUAHbIe NMpu3Haku. Hanmpumep, ecau
OMPEAESIOTCS CHHME KPUCTALIbl CO CTEKJIAHHBIM 6/16CKOM, TO BHauase
MCKJIIOUAIOTCH BCE MUHEPAJbl C META/IMYECKUM 0JIECKOM, M3 OCTaBIINX-
CSl MCKJIIOYAIOTCS MOPOLIKOOOpa3Hble, BOJOKHHMCTbIE M T. II. — BCE,
KpPOMeE TeX, YTO B KpPUCTa/UIaX, 3aTe€M MHUHEpaJbl C TBEPAOCTHIO BbIlile,
YyeM y OmpeaesiieMoro, mocje 3Toro — BCe, KpOMe MHUHEPAJIOB CHHEro
nera M T. 4. K OMarHoCTHYECKMM HCIBITAHUAM TPUCTYMAIOT, KOTAA
OCTaeTCsi MUHHUMYM BapHaHTOB.

TakuM 00pa3oM, sl TOrO, YTOObI MOJL30BATHCS OMNPEIETUTENEM,
MOXXHO M BOBCE€ HMYETO0 He 3HAThb O MHHepaJiaX, JOCTaTOYHO YMETb
BEPHO OLIEHWBAThb Ha IJ1a3 UX NPU3HAKH — O0JIeCK, TBEPAOCTb U T. I.
IT0, pa3yMeeTcsi, OCOOEHHO yCcTpaWBaeT HauMHamwIero gwobdurens. Oa-
HAaKO 3arac MHHEpPAJIOrH4eCKHUX 3HAHMH 3HAUUTEJIBHO YMNPOCTUT Ballly
3ajauyy: Bbl CMOXETe HayaTh AMAarHOCTHYECKUNA TMOMCK HE «C HyJfi», a C
KOHKPETHBIX MIPEATNOI0XEHHIT 06 onpeeiieMOM MUHEpaJje. ITo H36aBuT
Bac OT HEOOXQAMMOCTH MPOXOAMTh BCE ITANbI AUATHOCTHYECKON MpoLie-
Aypbl, OCTaHETCS JIMLIb IPOBEPUTb rOTOBble Bepcud. OHA U3 HUX OTNa-
IeT 1U3-3a HECOOTBETCTBUSI «KpUCTaLtorpaduu», Apyras — M3-3a MHOTO
XapaKTepa CHaifHbIX TpPEIMHOK U T. A. Vcrnosb3oBaB 3TM KpUTepUH
NpOCTENMX OLUEHOK Ha a3, NPUOeramT K CreuralbHbIM UCTTBITaHHAM.
N5 OKOHYATEJbHOrO BbIBOIAa MHOTAA IOCTATOYHO YCTAHOBHTBb XapaKTep-
HOE TMPUCYTCTBUE OAHOTO-IBYX XUMHUECKHUX DJIEMEHTOB.

IonycTuM, onpeaeasieMblii MUHEpa] — OypOBATO-XE/Tbie IUECTH-
rpaHHbie NPU3MOUYKH C TUIOCKMMHU (MMHAKOUOAJBbHBIMU) TIOJIOBKaMHU.
Cnenys oONpenenuTeNIo, IPOCMAaTPUBAEM pa3ie/ibl «B6e3 METALTHUECKOrO
O1ecka», BLIOMPAEM M3 HUX Pa3fiesibl MUHEPAIOB B KPUCTA/aX..., HAKO-
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Hell, 1oOMpaeMcsi 10 HAMMEHOBAaHNIA MUHEPAJIOB: BYIbMEHNT, acTpodu-
JIMT, BaBE/UIMT, BaHaAWHUT, MHUMETU3NT, OMOTUT, amatur, cdaiepur,
nUpoMOpdHT, KPOKOUT, 6apuT... JabHeinii BoIGOP HY)KHO AeaaTh MO
TBEPAOCTH W MHBIM NPU3HAKaM, M NPUAETCSA MPOBECTH JOBOJBHO MHOrO
WCIBITaHNi MasUIbHON TPyOKoii. BoJsiee ONMBITHBIN JIOOUTENb TIEPBBIM fie-
JI0M 00paTUT BHMMaHUe Ha (POpMYy KPUCTALNO- M TI0 Hel Cpa3y Xe 3a-
KJIIOUHUT, YTO ONpedesifeMblii MUHEPaJ MOXET ObITb, HalpuUMep, Gepusi-
JIOM, alaTUTOM, MHMETH3MTOM, BaHaAWHUTOM, mnupomopdurom. Ilo-
CKOJIbKY M3BECTHO, 4TO 00pa3sell B3AT U3 30HbI OKUCJEHHs MECTOPOXKIE-
HUs CYJbhUAHBIX CBUHLOBO-LUHKOBBIX Py, «0€pU/LT» U «alaTHT», BH-
AuMo, otnafaiT. [ MpoBepKM MOXKHO CAeIaTh UCTIBITAHME Ha TBEP-
JocTh. Kpucrauibl HapanaioTcs rBo3ieM — 3HAUUT, TBEPAOCTb UX HHUXKE
5,  crenoBaresnbHO, GEpWINT M aMATHT AEHCTBHTENBHO HOJDKHbI OBITH
uckoueHbl. OCTaNbHble MpeANoiaraeMbie MUHEpPaJIbl COAEPIKaT CBHHEL,
Copnep>XXUT CBUHEL], BEPOSITHO, M Halll MHHEpaJ, O YeM FOBOPUT €ro Bbi-
COKasi MJIOTHOCTb, OOHAapy)XuBaemasi B3BEUIMBAHMEM «Ha pyke». IIpo-
BEpsieM NMPEeANoJI0KeH e UCTIbITAHNEM Ha yIJie: HIPU 3TOM AEHCTBUTEBHO
BbIIUIAB/ISIETCS] KOBKUIA KOPOJIEK CBUHUA. [Ipu npoKajuBaHuM Mpobul Ha
yIJie oLUyLIaCs YeCHOYHBIN 3amaX — IpU3HaK Mblubgka. Ho B gjaHHOM
cJlydae 3TOT NPU3HAK caM N0 cebe He XapaKTepeH, TaK KaK MEBIIIbAK MO-
JKET COfiepXaThb HE TOJBKO MUMETHU3HUT, HO H, B KayeCTBe MpUMeECH, IH-
pomopdHT ¥ BanaauHUT. CilenoBaTeabHO, MUHEPAJI HafoO MPOBEPUTH Ha
dochop uam BaHaamit. BeibupaeM docdop: peakuus JOCTATOYHO OTYET-
JIMBA U MOA PYKOW €CTh HY XHbIH peakTUB — Nopomwok maruus. Mcnbira-
HUE MOATBepXAaeT HamMuue ¢ocdopa. OKOHUATENbHOE 3aAKIIOUEHUE TA-
KOBO: ONpefieisieMblii MUHepaJl NPeACTaBsAeT coboi nupomMopduT ¢ op-
myJioit Pbs[ (P, As)0,];Cl Tlocae 3roro mosie3Ho cAenatb KOHTPOJIb-
HyI0 MpO0Y ¢ «3TaJIOHHBIM», T. €. HaleKHO JHarHOCTUPOBAHHBIM NHPO-
MopduroM (cM. Takxe puc. 40 u Kommenrapmit) .

Apyroii npumep NoKa3biBaeT JHACHOCTHYECKOE 3HaYeHHe MHHepa-
JIOB-CyTHMKOB. Ilepen HaMu H30METpPUUYHbIE KPUCTA/LIbI HEH3BECTHOIO
MHHEpPaJia TEMHOIO KPacHOBaTO-0yporo 1BeTa, C AOBOJBHO CHJIbHBIM CTe-
KIsiHHBIM OsieckoM. CyAsi 10 XapakTEpHOMY OrpaHEHMIO KPMCTAJLIOB,
3TO OAMH M3 rpaHatoB. Ho nogoOHblil IBET MOTYT MMETh pa3Hble rpaHa-
TEI, 00pasyoiMecs B pasaMuHbX ycaoBusx. K coxanenuto, <«amgpec»
Hauero o0pa3sua HeM3BECTEH; MOCMOTPUM, HE CKaXyT Jin 06 3TOM 4ro-
HNUOYAb MHUHEpPasibl-CTIyTHMKU. VIX ABOe: Meskue (PHUCTAMIKOBO-3€JeHbie
KPUCTA/VIMKH, B KOTOPBHIX HETPYAHO Y3HAThb IMUAOT, U M3OMETPUYHbIE
KPUCTaUTBl YEPHOr'O [BeTa C HONYMETA/TMYECKUM OJIECKOM, KOTOpbIE 10
WCHBITAHUIO MAarHMTOM JIErKO ONpEJesifAITCA Kak MarHeTuT. B Takoii
KOMITaHMH MOJXHO BCTPETHTh (B CKAPHOBBIX MECTODOXKIAEHUSAX) rpaHaThl
TOJIbKO @HAPAAMT-TPOCCY/ISIPOBOrO PAfa; OCTaibHbie 00pa3yTcsa 60b-
niei 4acThi0 B MarMaTU4YeCKUX MOpPOAax, FPAaHUTHBIX MEerMaTuTax, KpH-
CTAUIMYECKMX CJIaHLAX, JUISI KOTOPbIX M 3MMIOT, 1 MarHeTUT He Xapak-
TepHbl. VITak, riaBHOE AOCTUIHYTO: Mbl MMEEM NPEANOI0KEHHE, BEPOST-
Hyl0 Bepcuio. Tenepb Mbl MOXeM MPOBEPUTH €€ MO MpU3HAKaM aHApa-
ANT-rpoccyssipoB. Takue oOpa3ubl BCTpe4asauCh Ha OAHOM U3 YYaCTKOB
JlankecaHcKOro MeCTopoXXaeHuns B Asepbainxase (puc. 62).
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UX CJIelyeT UCMBITaTh Ha FOPIOYECTb U MJIABKOCTb, MOABEPTHYTh BOCCTA-
HOBJIEHMIO 10 METAJUIMYECKUX KOPOJbKOB. Kap6oHaThl OT/IMYAIOTCS He-
BbICOKOW TBEPAOCTBIO M PeakliMel ¢ COSTHONM KMCJIOTOM, KaTUOHBI Ofipe-
AeJSIIOT 10 LBeTY MUHepaJsia, OKpallMBaHUIO IJIAMEHU U APYTUM peaKiy-
AM. M3 0o6LIMpHOro KJacca CHIMKATOB TpyAHEE BCEro MOAMAKOTCS M-
arHoCTUKe (C TOYHOCTHIO A0 MMHEPAJIbHOrO BUAa) aMdpHuOoIbl U IIMHM-
cTble MUHepasbl. [IpuHafIe)XHOCTD K rpynne amguboJ0B yCTaHABIMBA-
€TCS 0 COBEpLIEHHOW CMaMHOCTM B ABYX HAMpasBJeHUsIX MOA YIJIOM
120°, oramnuaoweit ampudoabl OT MOXOXUX HAa HUX MUHepaaoB. s
pacno3HaBaHUs BOJIOKHUCTBIX M CKPBITOKPUCTa/UTMYECKMX pa3HOCTEMH
amMdub00B TpebyIOTCs Gosee CI0XKHBIE UCTILITAHMA. 3a paMKu J1I0GH-
TeJbCKUX BO3MO)XHOCTEH BBIXOAMT Hae)KHOe omnpeleeHre MUHepalb-
HbIX BMIOB U3 CEMeHCTBa «IYUUCTBHIX» LEOJUTOB (HATPOJIMUT, ME3O0JIHT,
CKOJIELIMT M Ap.), HEKOTOPBIX ocdaToB u cyabdaros xenesa, 6opaTos
KaJbLMsA U MarHus, cyapdaToB MarHus, coAep)KaluX KpUCTa/UIM3aLm-
OHHY0 Boay. OueHb TPYIAHO ONpeAesATh IPUPOAHLIE CMECH, OOpa3yIoLM-
€Csl MPU YaCTMYHOM 3aMellleHMH MHWHepPaJsoB.

Ho BOT BCe BO3MOJXXHDbIE UCIBITAHUSI MPOBEdEHb!, a OTBET TaK U He
HaWJeH: orpejesisieMblii MMHEpaJ He MOXO0X HU Ha OAMH U3 U3BECTHBIX.
Bo3HMKAET NpeANoNoXKeHHE: MOXKET ObITh, BBl OOHAPYXUIM COBCEM HO-
Bblit MyHepan? Takoe He MCKJIOUEHO, XOTs O0OJBbLIATLCS PaHbLIE Bpe-
MeHM He ctounT. Ternepb yxe HeoOXoaAuMo 0OpaTUThcs K npodecchoHa-
gam. CrnieLuajsMcTy MJIM MHUHEpPAJOTHYeCKOMY HayYyHOMY YuYpeXXKAEHHUIO
Hy)KHO NepeaTh XOpouuit ofpasel MUHEpaaa U HEKOTOPOE KOJMYECTBO
KYCOUKOB, 00JIOMKOB /Il UCC/IE[IOBAHMM, YKa3aB TOUHOE MECTO M JaTy
HaxonKH, aMuUInio, UMsl, OTUECTBO M ajpec Hauwenuiero. Martepuasnbi
MOJXXHO HampaBuTb, Hanpumep, B MuHepajoruyeckuii Myseid uMm.
A. E. ®epcmana Akapemun Hayk CCCP (117071 Mocksa, JIeHHHCKHUi
npocrnekT, 18, xopnyc 2). 3To AacT BO3MOXXHOCTb CBOEBPEMEHHO BbITIOJI-
HHUTb MCCJIEJOBaHUs, HA OCHOBAHUU KOTOPBIX MOJXKET ObITb YCTAHOBJIEH
HOBBI MHUHEpaJl, YTBEP)KAEH MPUOPUTET OTKPLITHS U Ballell HaXOAKH.

OT KAMHA — K OBPA3LY

Bcsikuit pas, koraa BeinajaeTr HaM ciydal OCMOTPeTb Xopolliee MUHe-
paJloruecKoe codpaHue, Mbl IOpaXkaeMcsl U3SILECTBY IKCIIOHATOB M TON
MX eCTECTBEHHOCTH, KOTOpAasi BHYIIAeT HEBOJIbHYIO MbIC/Ib, YTO 0Opaser]
BbIOMT OAHHUM-EIMHCTBEHHBIM YAAuHBIM yIAapOM, a8 MOXET, B TAKOM BUJIE
M TNOSIBUICS Ha CBET...

Ho npupona maneko He Bcerga ogapmBaeT HAC MOTOBBIMH KOJUIEKLIM-
OHHBbIMK LIeseBpamu. [IpaBoa, TeM caMbIM OHA OCTaBJsieT HaM cobJas-
HUTEJILHYI0 BO3MOXXHOCTb MOTPYAUTLCS AJ1s1 ITOTO CaMMM, MPOSIBUB BKYC,
3HaHWE MUHEPAJIOB, M300PeTaTENLHOCTD U 1a)XKe CBOETo poJa UCKYCCTBO.
CoGpaHHble Ha MECTOPOJXXAEHHH, NOJTyYeHHbIe OT KOJUIET WM NpHobpe-
TeHHble B Mara3uHe MMHEpaJbl, Ja)Ke Korja OHU NMpaBUJIbHO AUArHOCTH-
pOBaHbl, — 3TO, CTPOrO roBOps, OyAyluMe KOJUIEKLMOHHbIE 00pasupl, a
MoKa BCE-TAKM — WCXOJAHBbIM MaTepuas, «kaMHM». C HUMHU MPEACTOUT
elle NOBO3UTLCS, XOTs u3peaka ObiBaeT M TakK, YTO HaM B PYKM Momna-

121



JaeT 3aKOHYEHHBIH KOJUIEKLIMOHHBIA JKCMOHAT, CKaXXeM, OTAe/bHbIN
KPUCTaJUI C YUCTHIMH, CBEXXMMM TPAHAMU. DTOT ITan paGoTsl Ha3bIBaeTC st
npenapupoBaHuemM. Llenp 3pech cTaBUTCS OJHA: UCTIOJIb30BAB 3aJI0XKEH-
Hble MPUPOAOK-BO3MOXHOCTHU BBIPA3UTETBHOCTH, PACKPBITh KOHKPETHYIO
TeMy o0Opa3lla — XapaKTepHYK0 KpacoTy [Apy30BOrO arperara MoJieBoro
mmnarta, OCOGEHHOCTM PpACLIEMUIEHHOTO POCTa a3ypuTa, KOMITO3MLHIO
Mpo3payHbIX KpUcTa/IoB GII0OpPUTa HA mopoae M T. 1. Her ueTkoi, KoH-
KpeTHOH LleJIM — 3HAa4YuT, HET M [MoBoJa AJIsi NpernapyMpoBaHMA.

3HaHHe MMHEPAJIOB U MpenapaTopcKue HaBblKU MHOW pa3 No3BOJIAIOT
clle/iaTh YAMBUTEIbHO MHTEPECHBIM M M3SILUIHBIM a)Xe COBCeM «Bpoco-
BBIi» Ha MepBblil B3MIAA obpasel. Ml BMecTe ¢ TEM HHUUTO B KOJLJIEKLMO-
HEPCKOW >XM3HM He BBbI3bIBAET CTOJIBKO OTOpPYEHMi, KaK mnpenapuposa-
HUeE: TTOTPATUThb CTOJIBKO CHUJI M BPEMEHM Ha NOUCKHM U XHUTPOYMHOE BbI-
6uBaHne 00pa3ua, AOCTaBKYy €ro JOMOM, CJIOXKHbIE AMArHOCTHYECKHUE
M@HUNY/IANMA, W JMIIb TOJBKO /ISl TOTO, YTOObI B MOCJAEIHUIA MOMEHT
6e3Ha/ie)XHO BCe MCMIOPTUTb HEOCTOPOXKHBIM yIapoM — M3 CaMbIX Ona-
ruX HaMepeHMit!

Hrak, npenapupoBaHue — Aej0 BeCbMa OTBeTcTBeHHoe. IIpucrtynas
K HeMy, OyleM NOMHMTb, 4TO:

1) Bcskmit 06pasell YHUKaJEH, HETIOBTOPUM;

2) OH He MMeeT HMKAaKMX ICTeTHMYeCKUX MAOCTOMHCTB, KOTOpblEe He
ObiM Obl OIHOBPEMEHHO U MUHEPAJIOTUYECKUMU JOCTOMHCTBAMH. Cxoz-
CTBO C PHIOKOM, TPUOKOM, UEIOBEUKOM He Ae/IaeT obpasel HH Jydlle, HU
XyXe, U YX BO BCAKOM CJlyyae HMUEro He CjAelyeT AejaTh ¢ oOpa3Lom
CrHeUMabHO JJIsi TOrO, 4YTOGB 3TO CXOACTBO YCWINTh W MOAYEPKHYTb;

3) KoOMEeKUMOHHBIH 06pa3el KpacuB TOJBKO TEM, UTO AaJa EMY IpPH-
pona. IOCTOMHCTBA €ro MOXXHO PAcKpbiTh, HO HEJIb3f MX CO34aThb WK
npuaath o0pa3iy. Bcskoro poma pyKOTBOPHBIE «IUTY(db» C BMOHTHUPO-
BaHHbIMM KPUCTA/UIaMU M T. . MOTYT ObITb BECbMa UCKYCHBIMH M B Ka-
KOM-TO CMbICJIe [JaXe XyIO0)XeCTBEHHbIMH U3JIe/IMsSIMH, HO TEM He MeHee
MMEHHO M3JIeJIMsSIMH, a He 3KCITOHATaAMU MHUHEPAJIOTHYECKON KOJLJIEKIMH.
B paBHO#t cTereHM HempUeMJIEMO AJIS MUHEPAJOrHYeCKOro KOJJIEKLMO-
HMPOBAHMs M TaK Ha3blBAEMoe «IJyOOKOe HCKYCCTBEHHOE 00saropaxu-
BaHMe», 110 CYTH Acs1a daabCHPUIMPOBAHUE, — UCKYCCTBEHHOE MOIKpa-
LIMBAaHWE ¥ U3MEHEHHEe OKPACKH, HapalliBaHNe KPUCTAJLIIOB U APY3 M T. 1.

OcraeTcs 400aBUTh, YTO MPENAPUPOBAHHE HEOOPATHMO: MOXKHO TOJIb-
KO 4TO-HMOY/b «OTHATb» OT 00pa31a, HO HUUETO HeNb3s «L00aBUTh». OT-
CI0a BbIBOA: [VIaBHOE€ — He criemuTb! OnbITHBIA npenapatop 6e3 Ko-
neGaHnil OT/IOKHUT paboTy, €C/M OHa He «KJEUTCS» WM €CJIM 3aMbl-
ceJl He BIIOJIHE CO3peJi, M BEpPHETCS K Heil uepe3 Heaesau WM Mecsibl. He
MPUHUMANHTECh 3a MpenapyupoBaHMe, OKa He YSICHUTE 10 KOHLIA, Yero Xo-
THTE ZOOUTBHCA. A BHIDAOOTAHHBIM MPAKTUKOW OMBIT MOACKAXKET BaM, Iiie
Ta MOCJEeAHAsl TPaHb PHMCKAa, 3a KOTOPOii Jiyylllee CTAHOBUTCS Bparom
XOpOLLEro.
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[ToJie3HOE 1 HECJIOXKHOE MPUCTIOCOO/IEHHUE, C TOMOILBIO
Ipenapatopckue  KOTOPOrO MOJKHO Pa3BUTb JOCTAaTOYHOE CKaJsIbiBalollee
NPHUHAVIEXHOCTH  ycyide, MO3BOJIMT CBECTHM K MUHMMYMY NpMMEHEHME

MOJIOTKA — TJIaBHYIO MPUYMHY Mopu oOpa3uos. Pac-
KaJIblBaHWE€ OCYIIECTBJSIETCS] HaMpaBJIeHHbIMU HaBCTpeudy ApYr ApYyry
3y6bsAIMHU U3 3aKaJIEHHOl CTaJIM MJIM TBEPAOTO ciliaBa. 3y6bsi yKpenasioT-
Csl B IPOYHOI CTPyOuMHe (puc. 63, @) WM Ha OTpe3KaxX CTAJBHOTO YroJ-
Ka, yCTaHABJIMBAaeMbIX B I'yOKax cjiecapHbIX TUCKOB (puc. 63, 6), a ycuiue
CO3AaeTCA C MOMOLIBIO BUHTA, CHa0)KEHHOrO PYKOATKON. /it KPyMHBIX
00pa3uoB NpUMEHAETCS NMpoYHasi CTaJbHas KOHCTpyKuus (puc. 63, @),
B KOTOpO# BUHT CJIYXKWT JJisi yCTAHOBKM 00pa3ua, a paGoyee ycuide pa3s-
BHBAETCs CBA3AHHBIM C HMJKHHMM 3y0OM 3KCLIEHTPUKOBBIM MEXAaHM3MOM
WIM aBTOMOGHJIbHBIM TOMKPATOM.

Ho ocHOBHYI0 pabOTy NPUXOAUTCS BHIMIOJHATH BCE )K€ MOJOTKAMH H
3y6unamu. I1o KOHCTPYKLMHM OHM OT/IMYAIOTCS OT TE€X, UTO MPUMEHSIOTCS
B roJie ipu cbope MuHepanos. I1penaparopckoe 3y6uno NeNaeTCs U3 Xo-
polieil MHCTPYMEHTAIBHON CTaJu MPAMOYTOJAbHOrO CeYeHWs U IJIMHOH
He 6onee 80—100 MM, 3aTauMBaeTCsi CHMMETPHYHBIM KJIMHOM C yIJIOM
45—60° (puc. 63, 2) m xopolwo 3akaauBaeTcsi Ha pabouem KOHIe.
IMoaxoasiuunit MaTepuas — TOKApHbie pe3lbl M3 ObICTpOpeXyLUlei CcTa-
JIK; TIOCJIe 3aTOYKM JONOJIHUTEIbHAS MX 3aKajlka He TpeOyercsa. XKesa-
TeJIbHO BOOOLIE 3arOTOBUTbL HECKOJBbKO Pa3HbIX 3yOMJ C LUMPUHOIM pa-
6oueii KpoMKH OT 18 10 8 MM U ¢ pa3HbIMM yriamu 3aTodku. [loTpebyoT-
cs TakXe MesKue 3ybuna wmpuHOK 4—6 MM, aamHoi 70—80 MM, ¢
yriom 3atoukn 20—30°. Caenatb MX MOXHO M3 pe3lOB, Haadwiein
u np. Camble MeJIKMe 3yOWJIblia J€/1Al0T U3 TOJCTHIX LWIBEAHBIX MIOJIOK:
4acTb 3yOM/el] 3aTaYMBAIOT CHUMMETPHYHBIM, YaCTb — KOCHIM, OJXHO-
CTOPOHHHM KJIMHOM HAaMoAoOMe MUHHMATIODHON CTAMECKH.

Monotxu J0JXHb UMETh MIJIOCKME KBaJpaTHble 60iiku, maccy 300—
350, 150—180 u 70—100 r u pykoAaTKM aauHOi He 6osee 25 cM. Ipu-
TOOHBI «4acOBble» U MeEJIKME CJleCapHble MOJIOTKM KBaJIpaTHOTO CEUYEHHSsI.

Hy>XHBI Takxe OGoJiblliMe MJOTHMUKHE KJIELM, yYeHHUYECKasi pyyka
C MeJIKMMH YepTeXHbIMH MepbsiMH, HabOp LIBEHHBIX MI'OJIOK, YKpeIuisie-
MBIX B METaJUTMYECKOH OnpaBke (HampuMep, B HOXKe YepTe>KHOro Lup-
Ky/s), 6aMOyKOBbIe IUENOYKM JIMHOM 5—10 cM, GpUTBeHHbIE Je3BHs,
10-kpaTHas syna, HeGoJbIIAsA IIETMHHAS KUCTb, WIETKH — MATKas W
JKeCTKasi LETUHHbIE ¥ CTajlbHaf NMPOBOJIOYHAS, HEKOTOPBIE XMMHUKAIUU
(cM. pa3aen «XHMMHUECKHE CPeACTBa»), MOCyAa [AJisi MOWKH U XMMHYEC-
KoM 06paboTKM MHMHEpaJIOB.

Menkoro MHCTpyMeHTa — 3yOuJlell, UTOJICK M T. M. — HEOOXOAMMO
3aroTOBMTb 1106OJIbIIE, T. K. OH OBICTPO TYHMUTCS U JIOMAETCH.

Pe3ka KaMHs1 POU3BOAMUTCH HA CIELMAVIBHBIX CTAHKaX C MOMOIUBIO
aJIMa3HbIX OTPEe3HBIX AMCKOB. [Jis mpernapMpoBaHUsi MPUMEHSAIOT AUCKHU
B OCHOBHOM auameTpoM He menee 200 MM. B cTaHouke, MOKa3aHHOM Ha
puc. 64, orpe3Ho auck I npuBOANTCS BO BpalleHue ¢ YactoToit 2000 —
2500 MuH ' aseKTpoaBuraTesieM MouHocTbio 300 BaTT. Pabouas yactb
[MCKa BbICTYNAET HAJ, MPOPE3bI0 META/LTNYECKOIO CTOJIMKA 2, O KOTOPO-
My BpPYYHYIO MOAAETCsl pa3dpe3aeMblit KaMeHb. HInuHaeab aucka JOJKEH
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Puc. 63. [IpenapaTopckue NpHWHAMIEKHOCTH:

a — cTpyOumMHa Ans pacKajHBaHMA MEJIKMX 06pasioB; 6 — clAecapHbie THCKH, NPHCIOCOGIEHHbE
ANs pacKaJibiBaHMs; 8 — NpucnocoGieHHe AiA pacKajabiBaHHA KPYmHHX 06pa3uoB (I — ycTaHo-
BOYHMKII BMHT, 2 — paMa, 3 — 3y6ba, 4 — pyKOATKa, 5 — KYJIAUOK-IKCLUEHTPHK, 6 — TOJIKaTe/b);
2 — npenaparopckoe 3y6uno

OHITh YCTAHOBJEH B LIAPMKOBLIX MOAIIMITHMKAX ¥ XOPOLIO OTPEryJMpo-
paH. O6s3aTeNbHOE YCJIOBHE pe3aHusi — OOWJIbHOE YBIa)XXHEHHE M OX-
JaXAeHHe TUCKAa ¥ KaMHs. B M0O0MTebCKMX CTAHOYKAX JJISl 3TOrO MC-
nosb3yercs obbluHasi BOJA, MHOrAA ¢ A00aBKO# CHHTETHYECKOrO MOIO-
LIEro CpeacTBa. B JaHHOH KOHCTPYKLMH XHMAKOCTb M3 NOAJOHA 3 3aXBa-
THIBAa€TCS BPAILAIOIIMMCA AUCKOM, HalpaBiseTCA KO3bIPbKOM 4 B MECTO
pe3aHMs U BO3BpalllaeTCs uepe3 Mpope3b M KaHAaBKM Ha KpasdX CTOJIMKA
B MOAZOH. B ApyrMx BapMaHTax >XUAKOCTb MOHEMHOrY MOHAETCH MO
[LIACTMKOBBIM TPYOKaM M3 BOZONPOBOJA WJIM M3 COCYAA, YCTAHOBJIEHHO-
TO Ha HEKOTOPO# BBICOTE, HEMOCPEACTBEHHO B pa3pe3 KaMHsl; 3TO N03BO-
nseT 060iMTHCH Ge3 KO3bIpbKa, OrPaHNUYMBAIOLLErO pabouyIo YacTh AMCKA.
KaMeHb paBHOMEpPHO M C HeOOJBIUMM YCWJIMEM MEPeABHraloT obenmmu
pYKaMH, He JOMycKas UCKPeHHs, epeKoCcoB u 3aedaHuil aucka. KHonky
37IEKTPOABUIaTENA CEAYET CHaOAUTh IITOKOM MJIH TIEAaJIbIO, O3BOJISIO-
MMM OTKJIIOYATh €ro GepoM HAM CTYMHEH.
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Puc. 64. CtaHOK A/Is pe3KH KaMHA:
1 — oTpe3HOi aMa3HbIAl ANCK; 2 — CTOJNK; 3 — MOAAOH; 4 — KO3HIpeK; 5 — IUUTOK 1A OTpaxe-
HHMA CTpY¥ paGoueil XHAKOCTH

IpenapupoBaHHe Tak WJIH UHA4Ye CBOJUTCA K yAase-
Llar 3a HUIO (parmeHTOB 06pa3ua, a CJeAOBaTENbHO, DPHCK
marom MOBPEXJECHUA MO Mepe MNpenapMpoBaHUsi HapacTaerT,

TaK Kak NpOYHOCTb 0Opa3iua Bce GoJble CHUXAETCA.
[Mocex0BaTeNbHOCTD NPENapUPOBAHKMA BHIOUPAIOT TaK, YTOOBI pUCK GBUT
MHMHUMAaJbHBIM.

CHavaJsia CKJIEMBAIOT TPECHYBIIME MITY(PHI, KOTOPbIE MOTYT HE BbIAEP-
XaTb AajbHeitei 06paboTKH M pa3BaaMTECA. 3aTeM 06pa3Lbl YUCTAT U
MOIOT, YAAASKIOT C HUX NbLIb, IJIMHY, TPYHT, OCTATKM PACTUTEJBHOCTH U
apyrue 3arpsisHeHus. IToc/ie 3TOro «3aroT6BKy» BHUMATEILHO OCMATpH-
BAIOT M HAMEYAIOT MJIaH 00paboTku. B nepByio ouepeas BHIOMHSIOT ¢op-
MaTM3auuio — HauGosnee rpy6ble onepauuu Mo NMpUAAHHMIO OyAymemy
obpa3lly HyXHBEIX pa3mepoB U (opMBL 3aTeM OTpabaTHBAOT JeTaiM:
BCKDBIBAIOT MOJIOCTH, YAAISAIOT MEMIAIOLINE CKOIUIEHHS BTOPOCTENEHHbIX
MMHEDAJIOB U T. A., OUMIIAIOT MOBEPXHOCTU OT HAJIETOB U KOPOYEK MO-
CTOPOHHHMX MHHepaioB. HakoHel, NpOM3BOAAT PEMOHT 06pa3uoB, MOB-
PEXAEHHBbIX NPU MpernapupoBaHNUM, ¥ NPUHAMAIOT MEPBI K COXPaHEHMIO
HECTOMKUX MUHEpPaJoB.
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BOJBUIMHCTBO MHUHEPAJIOB MOXHO MbITb OOBIYHOM BO-
Yucra JOW U pacTBOpaMH CHHTETUYECKUX MOIOLUUX CPEACTB.
oGpasuos IMpeaBapurenbHo 00pa3sel HY)XHO HAMOYMTH B YHCTOM

BOJle, MHaye IOcCJie BbICBIXaHUA HAa HEM MOryT MOsi-
BUTbCA TPYOHO yaansemble Oenbie BbiuBeThl. He pekomenayetcs s
YHUCTKM KapOOHATOB YyNOTPEOIATh MBLJIO — Ha KPUCTAUIaX MOXET MOsi-
BMTbCSI HECMBIBAEMbIil TYCKJIBIH HajeT. Boma moskHa GbITb TEson, HO
He ropsiuell — KpMCTaJ/Ibl MOTYT pacTpeckaTbcsi. OCOGEHHO 4yBCTBM-
TeJbHBI K IIepeMEHe TeMIlepaTypbl CaMOpPOIHAst cepa, peaJsibrap, HeKOTO-
pbie pa3HOCTH MMPHMTA, XaJIbKOIMPHUTA, OekablX pya. Kpucraunsl atux
MUHEPAJIOB MOIOT BOJIOM KOMHATHOH TEMIIEPaTyphl.

Teepabie M MIOTHbie 0Opa3ilbl MOIOT XXECTKOM LIETKOM, yrmy6Gse-
HUSI — C MOMOILUBIO KHCTH. OOpa3el J0JKEH MOCTOAHHO HAXOOUTLCA B
BOJIE MJIM TIOf CTPYye€il: 3TO MmoMoraet U30exXaTh LapanuH OT TBEPABIX Ya-
ctull, MOXXHO [/1st MOWKH MOJIb30BAaThCs CTPYeH M3 IIJIaHra, COeAMHEHHO-
ro ¢ BOAONPOBOAHBIM KPaHOM. YT/y6/ieHUs M MOJOCTH OTMBIBAIOT CHJIb-
HOW CTpyeil BBICOKOrO JAaBJ€HUsI OT HAAETOro Ha HUIAHI HaKOHEeYHHKa
¢ y3kuM oTBepcTreM. OT HEKOTOPHIX 06pa31[0B MOTYT OTAENATHCS LiEH-
Hble KYCOUKH M KPUCTAJUTMKY; YTOOBI HE MOTEPSATH UX, POMBIBKY BELYT
B Ta3y. 3acTpsiBIIMe KPYNMUHKU YAAISIOT UIJIOH, YEPTEXXHBIM NEpoM, Jie-
PEBAHHON WHIETIOUYKOM.

O6pa3upl, comepXalide HEeXHble M XPYNKHe KPUCTA/LIMKM M Hro-
JIOYKH, MBITh LIETKOH Henb3si. VIX oTMBIBalIOT CIIOKOMHOH cTpyei BOAbI
WIM HECKOJIBKO pa3 OKYHAalOT B BOAY JIMLIEBOH CTOPOHOW BHU3.

ToHkMe ¥ IMHHBIE BOJOCOBUAHbIE KPUCTAJ/UTBl HE BBIHOCAT Aaxe
TaKOro OCTOPO’KHOTI'O MBIThA: ITyYKH KPHUCTAUIOB B BOAE CJIMIAKOTCS,
cBOOO/HBIE KPUCTAJUIMKY BbIMAAAoT, 00pa3en TePAET eCTECTBEHHBIM BU,
IMpuxoauTCs OrpaHUYMBATLCA OOZYBAHHEM M OCTOPOXXHBIM y[AAJE€HUEM
3aCTPSIBIIMX MOCTOPOHHMX YaCTHMUYEK MIJION WIH IIENOYKOM.

TpynHO ymansiloTCsi NMPUCTaBIIME K MOBEPXHOCTH KAMHsA TJIMHA U
JIMIIaAHMKH, OCOOEHHO 3aCTpsiBUIME B yryGaeHusx. [IbITaTbCs YUCTUTD
MX LIETKOi GeCro/sie3HO: IMHa 3a6MBaeTCA B YrOJKM M JEPXKUTCS LEMN-
Ko. Jlyume Bcero OTMbIBaTh €€ CTpPyeH BBICOKOIO HaBJIEeHUSA aubo, no-
KAABILUUCH MOJIHOTO BbICBIXaHHUS, YAAJNTh PACTPECKABIUYIOCS IVIMHY Wr-
JIOW WJH IIEeNOYKOM.

B caMBbIX TPYAHBIX Cnayyasix mpuGeralor K BHIMAYNBAHHWIO B PACTBO-
pe aMMHaKa, KEpOCHHE WIN YKCyce ¢ nocaeayowei o6paboTkoit cTpyeit
ropsiuero napa.

JImaiiHUKY pa3MsAryaloT BbIMAuMBAHHEM B DacTBOpPE aMMMaKa M 3a-
TEM COCKPeGalOT Ur/oil, GPUTBEHHBIM JIe3BUEM, MPOBOJIOYHON ILETKOIA
Wi menoykoi. ITocae BbICHIXaHMS HA OCTATKH HAHOCST CEPHYIO KMCJIO-
Ty; Yepe3 yac WM GoJbie oGpasell orno/JJacKHBAIOT, OUHMIIAIOT OOYI/IMB-
[IUECS JIMIIAMHUKK ETKON Y TIATeJbHO MPOMBIBAIOT.

BuTyM, Macso, XMphbl YIAASIOT GEH3UHOM WUJIM CKMIIMIAPOM.

H3BecTHBI COCOOLI YJIbTPa3ByKOBOM YMCTKM OOBIYHBIX 3arpsi3He-
HUH — IJIMHBI, KOPOYEK XJIODMTa M T. m. UMCTKA BeeTrcss B pacTBOpe
Mololero cpeactsa npu yactorax 20—30 kI'i, NpogoXXUTENBHOCTD CO-
CTaBJIAET OT HECKOJIBKMX MHMHYT A0 1—2 yacoB. YibTpa3ByKoBas UMCTKa
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0coGeHHO 3P deKTUBHA B TEX CIydyasX, KOraa o6pasupl HEIb3s YHCTHTD
LIETKOM.

Henb3si MbITh BOAOH JIErKO pacTBOpMMbIe MUHepabl. K HMM, B yacT-
HOCTH, OTHOCSATCA:

adTHTaNTHT KazueBasi ceJanTpa HalLaThipb
apCeHONHUT KaJ1yLuuT HHTPOKAJIBLLHT
acTpaxaHuT KapHa/UTHT NMU3aHAT
6nmoduT KBacu bl NOJMrauT
6ypa KEPHUT CaccosMH
6yTur KM3epHT CHJIBBHH
BH/UIMOMUT KOKHMOMT cozua
raaut KONHanuT TeHapauT
rajoOTPUXMUT naurGediHuT TEPMOHATPUT
FeMTIOCCHT MeJIaHTepUT TpoOHa

* reKCarugpur Mupabunur XaJIbKAHTUT
raayGepur HaTpHEBas CeJMTpa 3MCOMHT
KauHHT HaXKOJIMT

IT¥ MHUHEpaJbl MOIOT MX COGCTBEHHbIMH HACHILEHHBIMM PacTBOpa-
MM MO0 GEH3MHOM WM APYroii BbICHIXAIOILEN XHIKOCTBIO, HE NEWCTBY-
omed Ha MHHEpaJl.

Boaoit Hesib3s1 TaK)Ke MBITh ONaJibl M IJIMHUCTBIE MUHEpaJIbl, TaK KakK
OHH MOTJIOLIAIOT BOAY U MOCJ€E BbICBIXaHUA MOTYT PacCTPECKUBATBCH.

VEBaaXHeHHe OpHUAAET MHHEpaJaM OOMAHUYMBYIO NpH-
TnaH BJIEKATEJbHOCTD: 1[BETa BBIJIAAAT OOJiee HACHIILEHHbI-
Ae#cTBHid MM, CKpajBIBAIOTCS AeeKTH NoBepxHOCTH. [Toatomy

IJIaH MpenapaTopckoil 0OpaGoOTKU COCTABAAIOT MOCHE
'roro, Kak ofGpa3el] NOJHOCTHIO BLICOXHET.

TuaTesbHO M3yYHB €r0 MPH XOPOILEM OCBELEHNH M C OMOLUBIO JIy-
mbl, HaMEYaloT LeJb U MOCAEHOBaTEJbHOCTb JAEHCTBUH: KaK JOJIXeH
BBITJIAAETh OOpaszell B OKOHYATENBHOM BMUAE M KaK ITOrO AOCTHIHYTb.

PacKpbITHIO <«TEMBI» CHOCOGCTBYET MPABMJIBHOE KOMIO3HLIMOHHOE
pelIeHne: HagJexallee pa3MelleHNne CMBICTIOBOrO LIEHTpa o0pasia, Bbl-
UrPBILUHBIE MPOMOPLMH MEXKIY [VIABHBIMH ¥ BTOPOCTEII€HHbIMH AETassi-
MH, MEXIY pa3MepaMH 00pa3la B LIEJIOM ¥ BEJMUMHON OTAE/IbHBIX KPH-
crtayuioB. Bo MHOTMX cCiyyasix OTH COOTHOILEHHMS MOJXXHO peryJMpoBaTh
3a cyeT OpMaTU3aIMHU U IIPENAPUPOBAHMS AETAIEH. ITO MOXKET MOBJIEYD
3a cO6G0M 3HAUMTE/IBHOE M3MEHEHNE TePBOHAYAJIbHBIX Pa3MepoB U (pop-
Mmbl 06pa3ua. KoMNoO3MIMOHHBIMU COOOpakKEeHUsIMH CJIEAYET PYKOBO-
CTBOBATbCH, HACKOJIBKO MO3BOJISIET MCXOAHBIN MaTepuas M BO3MOXKHO-
CTM €ro npenapupoBaHds. Pasmepbl sIIUMKOB U BOOOLIE 3aMOJHEHHE
XPaHWIMIA MMHEPAJOB — COOOpa)X€HHMsI BTOPOCTEIEHHBIE: YCJIOBUS
XpaHeHMs HaJO MOAUMHATbL pa3MepaM o0pasuoB, a He Ha00OPOT.

B npenapaTopckoii MPakTHKe BCTPEYAETCHA Pa3HOOOpa3HbIA KOJLIEK-
LMOHHBIA MaTepuas, BO3HMKAIOT pa3Hble 3ajiayd, TpeGyoue pasHbIX
MPHUEMOB M TEXHOJIOTHM TIpenapupoBaHusi. MeTox ¥ HHCTPYMEHT, B OAHOM
cayyae 3 GEKTUBHBIE U YIOOHbIE, B APYrOM C/Iy4yae OKa3blBAIOTCH COBEP-
HIEHHO HempuemieMbiMH. [103TOMY npenapaTopy TO M €0 MPUXOUTCS
npuberaTh K o6emanlei, HO PUCKOBAHHOM TAKTMKE M MATH Ha KOMIMpPO-
MMCCHI.
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MosicHuM 3T0 npuMepaMK. B KaX/I0M 13 HUX MOXHO GbUIO Gbl B3ATH
U ApYroii MHHepaJs C aHaJIOTM4YHOH (OpMOM BHIZIC/IEHHS, — CYTb HE B
3TOM.

1. Becdopmennblit 06710MOK — ¢pparMeHT 3epHUCTOrO arperata go-
BOJIbHO PEIKOr0 MMHepasia naHaepmura. I[lpenapupoBaHue Mogo6GHOIo
ofpasija — 3ajauya CPaBHMTE/IPHO MPOCTaf: €4Ba JI MOXHO MPHUAYMAaTh
4TO-HUOYAD JIyulliee, YeM NMPUAATH OOJOMKY ¢ IOMOLIBIO MOJOTKA U 3Y-
Ouna aKKypaTHyIO, NpUGIHIKAIOILYIOCA K MPAMOYrOabHON (opmy, 1 HA
5TOM NOCTaBHTb TOYKY.

2. Kpynubiit Ty ¢ KpUcTalJlaMH KaJsbLMTa, IIe OCOOEHHO MHTe-
peceH xopowo o6pasoBaHHbli aBOiHMK. HO OH COBceM TepsieTCs cpeau
ApyruX KpucTauioB. BoT ecsu Obl obpaszen ygasoch «06orature»,
OCTaBUB TOJILKO CPE/IHIOIO YaCTb, TO ITO ObUIO Obl KaK pa3 To, YTO HYXK-
Ho. dopMaTusnpyem ofpasel, COKpAIas ero A0 HaMeueHHOM cpenmeit
4acTH C ABOMHHUKOM M TPEMS-YETHIPbMS KPHCTA/UIAMHU, 00pa3yiowmMMu
JXHBOIHUCHYIO M BbIPa3UTEJIbHYIO IPYIINY; IPU 3TOM 0OpaseL] YMeHbIIUT-
Cs MO NJIOIIAAN JMIIEBOH CTOPOHBI IPMMEPHO B TpH pas3a, a Mo o6beMy
M Macce — pa3 B NATh.

3. Kpucrawu KBapuia ¢ MHTEPECHOM ¥ peiKoH eTajbl0 — BKJIIOUEHH-
€M MaJIEHbKOT'O CPOCTKA PO3OBLIX POMOOAPOB POAOXPO3UTA, KOTOPBIE, K
COXXANEHUIO, TPYAHO PA3MIAAETD 33 HEMPO3PAUHOM «pyOaliKoi», OKPhI-
Baomei rpan KkBapua. Yro6bl yCTPaHUTE STOT HEIOCTATOK, AOCTATOYHO
conumdoBaTh «pyOalIKy» C OAHOM WJIM ABYX IPaHell M OTIOJIMPOBATb
MOBEPXHOCTH.

4. JInueBasi NMOBEPXHOCTb 0O0Opa3lia UEJMKOM IIOKpbITa KOPOYKOM
3epHUCTOrO GJIeAHO-CHPEHEBOTO (hIIOOPHTA, N0, KOTOPOH MECTaMH yra-
JBIBAIOTCA KAKME-TO OKTAdIPUUECKME KpUCTaibl OCTOPOXHO OTOMB
MaJIeHbKHI{ YYaCTOK KOPOUKH IAE-TO Ha Kpaio o6pa3na, obHapyXusaewm,
4YTO 3TO OTAEJbHO PACHOJIOXKEHHbIE XOpollMe KpHCTasulbl ¢II0OpHTA.
PemaeM ciieiaTh MONBITKY OOHAa)XHUTb KpUCTasabL. TTOCKOABKY KpHCTa-
JIbBl B KOPOYKa COCTOAT M3 OJHOIO M TOro XK€ MHHepaJsia, XMMHYECKoe
npenapypoBaHHe HEBO3MOJKHO; OCTAeTCA IOMBITATbCH CAENaTh ITO Me-
XaHMYECKHM CIIOCOOOM, UTO BeCbMa PUCKOBAHHO, YUMTbIBasi CNaiHOCTD
¥ XpynkocTb ¢umoopura. Ho Bce XXe €cTb CMBIC/ MONBITATHCA: B TEle-
pemHeM CBOeM Bvpie ofpa3en BOBCE HE TMpEACTaBAseT LEHHOCTH. [lei-
CTBOBaTh 6YZEM OCTOPOXKHO, YIIOTPEOIAA OPUTBEHHbIE JIE3BUS, UTJTY UM
MaJieHbKO€ 3yOWiiblie B 3aBUCUMOCTH OT TOTO, KaK KOpouka 6yzaer otae-
JISITBCSI OT KPHUCTAJUIOB.

5. Uckonaemasi pakOBHHA [BYCTBOPYaTOrO0 MOJUIIOCKA, BHYTPH KO-
TOpOM IPEAIIONIOKUTEIbHO HaXOAATCS KpHCTaJJIbl BMBHAHMTA, — [0-
BOJIBHO PACNpOCTPAaHEHHbIH KOJUIEKLIMOHHBIN MaTepHan. BeposTHo, BHY-
TPU PAaKOBMHA BHITJSIAT TaK XKe, KAK [APYrHe aHaJoTMuUHble 0Gpa3ibi:
MYYKH PacCIUEIUICHHBIX KPHCTaJ/UIOB BUBUAHMTA PACMOJIOXKEHbI, KaK Mpa-
BWIO, HA BHYTPEHHEH MOBEPXHOCTH OAHOW M3 CTBOPOK MO0 Ha OCHOBa-
HHH M3 IUIOTHOTO CKPBITOKPHUCTA/UIMYECKOro MHUHepasna (MaHraH-cuie-
pHUTa), YaCTUYHO 3aMOJIHSIOLIEr0 PAaKOBUHY, U HANPaB/JI€Hbl BHYTPb MOJIO-
cti. OueBHZHO, B N@HHOM CJIyyae CJIeAyeT MOCTYNHUTb TaK: Hayas C Ma-
JIEHBKOTO OTBEPCTHUS, MPOJAEJAHHOrO TaM, I/ie TOHKYIO CTBOPKY HETpYA-
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HO TPOJIOMUTDH ILMJIOM WIM TOJICTOM HWIJIOH, MaJIeHBKMMM KYCOYKaMH,
OPHMEHTUPYSACh MO PACIOJOXEHHI0 KPUCTA/UIOB, MOCTENEHHO YAaJUThb
3HAYMTENIbHYIO YAaCThb CTEHKM, UTOOBI pacKpbITh MosocTh. Chenats 31O
MOJXHO OYyZIET, BEPOSITHO C MOMOIBIO MUHIETa MM HaaWIsL.

6. KpynHas 4, cyasi mo OTHOCUTEJbHOM JIErKOCTH, MycTOTENast
Keo/a, B KOTOPOM MOXET CJYYHTbCH MPHUATHBINA ciopnpu3. U B camom
AeNe, OCTOPOXXHO OTOMB Kpaii, 0GHApY)XMBaeM BHYTpH OiecTsmue Kyou-
KM (p/IOOpUTA, HAPOCILIME HA CTeHKH. UTO6bI MOXHO 6bUIO MI0GOBATHCS
JII0OPUTOM, XKEOAY HaO PacKpbiTh, HHBIMHU CJIOBAMH, KAKYIO-TO €€ 4acThb
yaanuTh. Xopomo Obl, KOHEUHO, «PACIOJOBUHHUTD> JXXKEOMY: TOrAa Moy-
ynsoch GBI cpasy aBa o6pa3na. ITO MOXHO CIENaTh, pa3pe3aB KEOAy;
HO Toraa o6pasipl GYAYT C 3CTETHYECKMMHU M3bSHAMH — HEECTECTBEH-
HBIMH [TOBEPXHOCTAMHM cpe30B. K coxaneHnnio, HeT 1 y0O0HOM TpeLuHbl,
o KOTOPOH MOXHO 6bu10 GBI pasgesuTb obpasen. ITombiTaThCA packo-
JIOTh )KEOAy Hayraj KpaiHe PUCKOBAHHO: XPyrnKas XeOAa MOXXeT U BOB-
ce pa3BaJMTbCS Ha KYCKM, HO IaXKe U NpH 61aronosyyHoM ucxoae obpa-
3el, MOXET Pa3/ie/IMTbCA BOBCE HE TaK, Kak Hano. I1o3ToMy u3bupaem
60J1ee BEPHbIil, XOTS M HE CTOJIb SKOHOMHBII MyTb: MOXEPTBYEM TOMH ua-
CTBIO XKEeOpl, TAE KpUCTALIN3aLUs (IoopuTa GegHee UK HE CTOJIb JKH-
BOMKCHA, U [TOCTENEHHO, 10 KyCOYKaM, OyJeM pa3bupaThb 3Ty 4acTb, MO-
Ka He OCTaHeTCH TO, uTo Tpebyercs. 1o TakTHKe mpenapypoBaHMUs 3TOT
NPUMEp aHAJIOTMYEH MPEABIAYIIEMY, HO MHCTPYMEHT H CIoco® paGoTbi
noTpeOYIOTCS ApyrHe.

7. [lnockuii 0GJOMOK MOPOAbI, MOKPBITHIA OCHOBATEIBHO IOBpE-
KIEHHbBIMM KPHCTA/UTAMH KaJlbLINTa, MEXAY KOTOPHIMU BHIHBI I'OJIOBKH
Gosiee paHHMX KPHUCTAJUIOB KBapua. ILiaH npenapupoBaHus Leaecoob-
pa3HO HaMETHTb MOCJE yAaJeHHs KajblMTa, HE MPEeACTaBIAIOLIETO KoJi-
JIEKUMOHHOM HEeHHOCTH. HaunHaeM MajieHbKMM 3yOWIBLEM BHIOMBATD IO
CMaHOCTH KYCOUKHM KaJIbLIUTa BOKPYI OAHOro M3 KPUCTa/UIOB KBapua
(Takyo paGoTy, Kak MpaBwiO, HAYMHAIOT C BTOPOCTENEHHON YacTh 00-
pasua, rae-To ¢ Kkpas). [Ipu 3ToM 06HApPY XMBAIOTCS HAPOCLIME Ha KBApI]
MeJIKHe TIPO3payHble KPUCTA/UIMKM CTHIBOUTA. DTO CYILECTBEHHO MEHS-
eT [eJIO: HaJMuKe CTWIBOUTA yXXe caMo no cebe npuaaeT oopasily HEKO-
TOPYIO 9K30TUYHOCTb, OMHAKO COXPAaHUTb CTHJILOMT HE YAAeTCs, TaK Kak
OH OTAEJsIeTCS BMecTe C KajbuuToM. [IpMHMMaeM pelieHHe M3MEHUTH
crnoco6 npenapupoBaHMs: OCTATKH KaJbLMTA pa3siaraeM B pacTBOpeE CO-
JISTHOM KMCJOTHI. PacTBOp HOJKEH GbITh JOCTaTOYHO Pa3GaBIEHHBIM, YTO-
OBl HE 3aTPOHYTb TPABIEHHEM KPHUCTAJUIMKH CTHIBOMTA. 3HAYMT, MpPO-
1leCC PAacCTBOpeHMsI BYaeT MPOAO/IKATBCS AOJT0, MOXET ObITh, CYyTKH HJTH
aBoe. 3aTo MocJie yoaJieHMs KajbLMTa HAc XKAET elle OWH CIOpIpu3:
OCHOBaHME 00pa3la 0Ka3ajoch MOKPHITHIM MEJIKUMH, HO 4Ype3BbIUaHO
yKpalIalomMMH ero KpUCTaJUIMKaMH (bUCTALIKOBO-3€JIEHOr0 JMUAOTA.
IMpu MexaHUYECKOM MpenapupoBaHUM OHM, HECOMHEHHO, MOCTPaaaaH Obl.

O6pas3er] OUEHb XUBOTIMCEH: KPHUCTA/LIbI KBApLa, YCESAHHbIE MEJIKMMH
CBEPKAIOUIMMM KPHCTaJUIMKAMHM CTUIbOMTA, BO3BHIIAIOTCA Haj CBOE06-
pa3HbIM «ITOJIECKOM» U3 MTOJIOUEK 3MUAOTAa. B 3CTETMYECKOM OTHOLIE-
HWH, TOXAJIYH, €AMHCTBEHHbIA €ro HEJOCTAaTOK B TOM, YTO CMBICJIOBOIM
LEHTP — OYEHb BbIPA3UTEJIbHbIA, KPYMHbIA CHOMOBUAHBIA KPUCTAJLI
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KBaplia — OKa3aJjics CJMIUKOM OJIM3KO K Kpalo, TOTAa KakK MpOTHBOIO-
JIO)KHAsl CTOPOHA IITYy(a HECKOJIBKO NMYCTOBAaTa H K TOMY )K€ MOBpPeX/ie-
Ha. C 3TUM MOJXXHO NPHUMHUDPHUTBCH, HO MOXXHO U MOMBITAThCA (POPMATH-
3MpOBaTh WITY@, YTO KOHEYHO, PUCKOBAHHO, 3aTO OOELIAET KOMIIO3M-
LUMOHHO YJIY4IIMThL 0Opasell, NpUOIM3NB CMBICJIOBON LIEHTP K «30JI0TOMY
ceyeHHIo». PellleHde 3aBHCUT OT ONMBITHOCTH M TEXHUYECKOM OCHALIEH-
HOCTH TIpenapaTtopa..

Kaxk BuauM, 3afaud, pelllaeMble TIPH NpenapupoOBaHUH, KaK NPaBHIO,
CBsI3aHBI C HEOOXOAMMOCTHIO YeM-HMOY/Ab XepTBoBaTh. KpaitHe Ba)KHO
CAENaTh 3TO MHHEPAJIOTHYECKH [PAMOTHO, He 3aryOuB peaKue M IeHHble
MHHepaJibl, MOp(POJIOTMUECKH Ba)XHbIE AETasd.

Hapo6HocTh pa3pe3aTh U OTIOJMPOBaTh 0Opa3ell BO3HUKAET, KOTAa
TpeGyeTCsi BHIMTPHILIHO MOKa3aTh OKPAcKy M CTpPOeHHMe arperaToB (Ma-
JIaXMT, DJIMT, araThl, KPEMHH, KBaplLieBas M TypMaJIMHOBasi «rpacduka»
MEerMaTHTOB) , 30HAJILHOCTh KPUCTA/UIOB («(daHTOMBI» KBaplia U KaJIblu-
Ta, 30HaJIbHAasA OKpacka «apbOy3Horo» TypmasidHa), a Takxke 00jaropo-
JMTb HEKaueCTBEHHbie 06pasiibi.

®opmaru3ais — CaMblil OTBETCTBEHHBIA U CJIOXKHBIHA
MOJI0TKOM 3Tan mnpenapupoBanusa. UYrToObl oOpa3en coxpaHus
u 3yGunom €CTEeCTBEHHRNI!, He «3alpenapupoBaHHBIN» BHJ, XeJsa-

TeJIbHO OTKAJIbIBATb KPYIHbIe KYCKH, He CKPYTJIsisi o4Yep-
TaHMIl; C APYroil CTOPOHBI, OOKAIbIBAHME MEJKUMHM KYCOUKAMH HE CTOJb
PHCKOBAHHO.

OcCHoOBaHHE, COCTOsIIEE M3 PHIXJION M MSATKOM MOPOABI, JIErKo obpa-
GaThiBaeTcs M Ge3 MOJIOTKAa — C MOMOIUBIO HOXa WM mmia. Kpynuee
M c1abo ClieMEHTHpPOBaHHbiE 3epHAa MOXHO pa3o0paTh KJEIaMH, IIH-
JIOM, OTBEPTKOM, TOHKMM 3y6unom. Eciu ocHoBaHue oOpa3ua cOCTOMT
U3 IIOTHOTO M TBEPAOrO KaMHsi M 0OKaJIbIBaTh €0 CJAMIIKOM PUCKOBAH-
HO, TO MOXHO 00pe3aTh ero aaMa3HbiM AuCKoM. [Ipu aToM 06GpaTHyio
CTOpPOHY ITY(da CPe3aloT MOMHOCTHIO Ha HY)XHYIO TOJLIMHY, a GOKOBbIE
CTOPOHBI HaJpe3aloT ¢ 06paTHOM CTOPOHBI IIPUMEPHO A0 IIOJIOBUHBI, I1O-
cJie 4ero Hagpe3bl OCTOPOXHO PacK/JIMHUBAIOT OTBEPTKOM WIM TOHKUM
3y6uiom Ao obaambisanms. Hago cka3ats, 4To Takue «muieHbie» wTydsl
BHILJIAAAT XyX€ M B3bICKATEJbHbIA KOJUIEKIMOHEP OCTOPOXHO OOKasbi-
BaeT Hajipe3nl, 4ToOb MpuAaTh UM 6oJiee HATYpaJbHbIA BUA.

[To TeM MJIM MHBIM IPUUYMHAM MEPEYUCIEHHBIE CIOCOObI MPUMEH SIOT-
Csl IOBOJILHO PEeKO, M OOBIYHO OocHOBaHMe IITyda GHOpPMATH3IUPYIOT, IO
BO3MOJXHOCTH MPUMEHSAS ONMMCAHHbIE BhILIE NpUcnocobsenns (CM. pHC.
63, a, 6, 8) ¥ MoAKJIAABIBas C JIMIIEBOMH CTOPOHBI KYCOUKM ¢haHephl BO U3-
6exanue «3ab6oun», a yalle BCEro, Kak CJAELyeT no’rpeuuposamuucs, npe-
HapUpPYIOT MOJIOTKOM M 3yOujoMm.

IIpu 3TOM CHauasna, KaK NpaBWIO, (POPMHUPYIOT KOHTypbl Oyayiero
o6pa3ia o JMUEeBoi CTOPOHE, a 3aTE€M COKpALIAIOT OCHOBAaHME MO TOJ-
muHe. [IpakTHUECKM MPOiIEAYPY OTOMBKM HAUMHAIOT C KPAEB M MOCTENEH-
HO TepeXOfiAT K cepeauHe o6paTHOM cTopoHbl. Ec/iu xe ocHOBaHuMe uMe-
€T NMPOIOJbHYIO CJaHIEBATOCTb WM JIETKO OOTECHIBAETCS, TO Jydile Mo-
CTYIIUTh HA0OOPOT: CHaYajla COKPATUTh TOJIILMHY, @ YK IIOTOM OCTOPOX-
HO 0OKOJIOTh WITY 1O KOHTYPY. UeM mpouHee mopofa M YeM KpyIHee
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Puc. 65. O6kasbiBaHMe BpYUHYIO:
a — TIOJIOXKE€HHEe MHCTPYMEHTa, 6 — nocaenoBaTeNb-
HOCTb 3tanos (I—9)

obpa3sel u oT/e/AEMas YacThb, TeM GoJiblie A0JKHA GbITh Macca 3ybuna
¥ MoJsI0TKa. HekoTopbie nMopoAbl 06TeChBAIOT HEMOCPEACTBEHHO MOJIOT-
KaMH.

O6pasel; MOMELAIOT HA JaAOHDb JIEBOH PYKH, OO/IBIUMM U yKa3aTesb-
HbIM Ta/IbIlaMH AE€PXKAT MPUCTABICHHOE 3yOUIO, 4 OCTAIbHBIMM TIPUAED-
XKuBaKOT 06paszel (puc. 65, a). Bosiee kpynubie 06pasiibl 06KaIbIBAIOT HA
KOJIEHSIX Ha KyCKe TOJICTOro IOPOJIOHa WM BOKMJIOKA, IpUAepXKuBas
CBepXy JIeBOi#l PYKOii, KOTOPOil OHOBPEMEHHO AepXaTt u 3y6uno. Camnie
GosblIne U TsKeNble KJIaAYT Ha 3€MJII0, BJaXKHbIA MECOK, JEPH M T. 1L
TIpaBoil pyKoOil HAHOCSAT pe3KHe YAAapL MOJOTKOM Mo 3yOouny. Obkanbisa-
HUE BeAyT NIPEUMYILECTBEHHO B MPOAOJBbHbIX M KOCBIX HalpaBlIeHUAX —
«€J104KOit», cOMBasi OfMH 3a APYrMM BBICTYNbl OCHOBaHMs (puc. 65, 6).
3yOni0 pacnosaraloT K MOBEPXHOCTH NOPOABI HECKOJIbKO KpyYe XXeJae-
MOro Hampas/eHusi cKosla. OOpasel] ¥ MHCTPYMEHT JIOJKHbI ObITb XOpO-
LIO OCBELUEHbl CWIbHBIM BEPXHUM CBETOM.

JonosiHuTeNbHbIE BO3MOXXHOCTH AAIOT TPELUMHbBI, PacIoIOXeHHbIE
BAOMb OCHOBaHus. K coxaseHH10, Tak GbiBaeT peAxo, ropasfo uvaule
obpa3el| MOCTYNAaeT C MECTOPOXXAEHMS C TIOTIEPEYHON MK KOCON TpPEIy-
HOH. DTO OCJIOXHAET AEJI0, a UHOTMIAa ¥ BOBCE 3acCTaBisieT OTKa3aTbCs
OT NPUMEHEHHS MOJIOTKA. TpelMHOBATDIi MM BOOOLIE HENPOUHBIIA 0Opa-
3el HyXXHO 06KaJIbiBaTh, BCETAA HAMpaBJsisl yAapbl K LEHTpPY, HHAYe Mo-
JIOMKa Moutu Heu3dbGexua. O6KaibiBaHME HEOOXOAMMO NMpEKPATHTH MpH
NepBbIX XK€ MPU3HAKaX PacKPBITUS «BPELHOH» TPEILMHBI.

3akoHuuB popMaTH3ALHMIO, HE3AMETHO NPUTYIIAIOT JETKUMHU YAapa-
MM MOJIOTKA OCTpble KPOMKH M3JIOMOB M MPHCTYNalOT K OTpaboTke Ae-
TaJen.

’
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BCKpbITHE TOJIOCTEN, yHajleHHe HEOONBHIMX KYCOUKOB MPOW3BOIST
MeJKMMY 3yOU/IbLAMHM, MIOJKaMHM M MOJIOTOUYKaMH. [IIeHKH, KOPOYKH,
«pyOalKu» CHUMAIOT OPUTBEHHBIMHU JIE3BUSAMH, WIJION, YEPTEXKHBIM Iie-
poM (MpeABapUTEIbHO 3a0CTPUB €r0 Ha MEJKO3EPHUCTOM abpa3uBHOM
Opycke), a ¢ TBepAbIX KPUCTAJ/UIOB — IIETKOM U3 CTAJAbHOIA NPOBOJIOKH
npy oOMJIbHOM yBiaKHeHMH. [IPOYHO NpUCTaBIINE KOPOUKH OCTOPOXKHO
CKaJIbiBalOT MaJIEHbKMM 3yOUJIbLEM C OJHOCTOPOHHEN 3aTOUKOM, Hampa-
BJIsISl €rO BAOJIb I'PaHU OYMIAEMOro KpUCTasLia.

KpucTanisl TBEPAOCTBIO BHILIE 5 MOXXHO YUCTHTbh 3yOHOM I1ETKO
WK TPSAMOYKOW C MACTOM U3 TOHKO MCTEPTON MEM3bl, CPEACTBAMH IS
YHCTKM BaHH M 3MaJupoBaHHOU mocyabl («I'urueHa», «IleMoxcosb»),
3yOHOUM macToit (COCTOALIEN rJIaBHBIM 06pa30M M3 TOHKO Pa3MOJIOTOro
MOJIEBOTO LINATa), a TAKXE «YEPHWIbHBIMU» (JKECTKUMHU) KaHLEAAPCKU-
MM pEe3NHKAMHU.

XuUMHYECKOe MpenapupoBaHME OCHOBAaHO Ha M30mpa-
Xumuueckue TEJbHOM CNOCOOHOCTM Pa3/JMYHBIX XMMHUYECKMX pea-
CpEACcTBa FeHTOB pa3pyllaTb OAHM MMHEpaJibl, He JAeUCTBYsl Ha

npyrue. OHO MMeeT Uebio ubO MOJHOE PacTBOPEHHME
yAaJNfeMOro MUHeEpaJsa, 0o pa3pylleHHe ero 10 TaKOi CTENeHH, KOraa
OH JIETKO TOoAJaeTcsi MeXaHM4YeCKOHW YHUCTKe.

B XxMMHYeCKOM NpenapupoBaHUM UCMONb3YIOTCH KHUCJIOTbl — COJIA-
Hasl, a30THa, luaBeJieBadA, IUIABUKOBasi U HEKOTOpbIe Jpyrue BellecTBa.
AKTHBHOCTb BCAKOIO peareHTa IOBbIIIAETCS C €ro KOHLeHTpauyen u TeM-
MEePATYpOii M CO CTENEHBIO AUCIepCHOCTH (pa3apo6eHHOCTH) MHUHepa-
na. Yro xacaeTcs n30MpaTeJbHOCTH XMMHUUYECKOTO BO3JAEHCTBHSA, TO IpPH
CJIMILIKOM TIPOAOJDKHMTENbHON 00paGoTke oHa MOXET yMeHbmaTbCs. B
CBSI3M C 3TMM XMMMYECKYIO 00paloTKy Bcerga COKpallaioT A0 MUHUMY-
Ma: OCHOBHYI0 MacCy HaJIeTOB YOANSIOT BPYYHYIO, B pacTBopax oOpasiibi
OCTaBRJISAIOT JMIIb HA HEOOXOAMMOE BpeMsi M MPEKPaianT 06paboTky,
KaK TOJIbKO CTAHOBUTCS SICHO, UTO HY)XHBIX M3MEHEHMIt 6oiblie HE Mpo-
UCXOAUT. XMMUYECKO# 00paboTKe BCEraa CAEAYET MPEANOYECcTb PABHO-
LHEHHYIO €l MEXaHWYECKYI0, eC/IM MOJXKHO BHITNIOJIHUTL €e 6e3 MoBpeXxpe-
HUN.

XMMHYECKOE NpenapupoBaHue 00A3aTENBHO AOJKHO 3aKaHIMBATHCS
TILATEIBHON POMBIBKOM 00paboTaHHBEIX 06Pa31I0B /10 MOJHOTO yAAIEHUS
OCTATKOB peareHTa M NPOAYKTOB peaKLUH.

Ydanenue xap6oraros. YHuBepcalbHOE CPEACTBO AJ18 PacTBOPEHUSI
KapboHAaTOB — cO/NsHAs KMciaoTa. IlpurogHa Kucaota mo6oit cTeneHn
YHCTOTHI, B TOM uMcJe TexHuueckas. HambGonee ypoGubi 5—109%, -Hbie
pacTBOpBI: OHM He M3/AIOT Pe3KOoro 3amaxa, He BbIAE/IAIOT eAKUX I1apoB
1 6e3 HarpeBaHMA SHEPTUYHO PACTBOPSIOT KAJBLMT M aparOHUT, HE Jeil-
CTBYfA Ha Jipyrde MHHepaJjbl, pa3pyllaeMblie KUCJOTOH Oosiee BBHICOKMX
KOHIeHTpanuit. Pasz6asnennyio B 10—15 pa3 consiHyI0 KUCJIOTY MOXHO
YBEPEHHO TPUMEHATh Vi YOAQIEHHs KaJblUTa Jaxe u3 obpasuos
chaneputa M GOJBIIMHCTBA LEOJMTOB. B TO Xe BpeMsi KpUCTaLIbi
rajeHuTa ObICTPO TYCKHEIOT JlaXe M B CHJIbHO pa30aBIeHHON KHCJOTE.
JaHHbIe 0 paCTBOPMMOCTHA MHMHEDPAJIOB B KUCJOTaX MpUBEJEHHl B MPWIO-
XeHuu 1.
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Mopsexauwi 00paboTke 0Opa3el MOMEWAIOT B CTEKJISHHBIA, dap-
OpOBbIil MM MOJMITUIEHOBBII COCY/ C pa30aBieHHOM CONAHON KHUCI0-
TOM, HAKpbIBAIOT KPHILIKOH, 4TOObl MNPEAOTBPATUTb pa3Gpbl3rMBaHHe
pacTBOpa My3bIpbKaMM YIVIEKMCJIOrO ra3a, M OCTaBJAIOT A0 NpeKpalle-
HUS BuieseHus ra3a. OTpaGoTaHHBIA pacTBOp MO Mepe HaJOOHOCTH 3a-
MeHsIOT cBeXuM. UHoraa TpeGyercst 06paboTaTh TOJIBKO OAHO KAaKOe-TO
MECTO, He Tporasi OCTaJIbHOrO. B TakoM cyiyyae Ha Te YacTu, KOTOpbIE He
nopiexar o6paboTke, HAHOCAT 3ALIMTHOE MOKPHITHE (OUTYMHBIA JaK
WM pacTBOp BOCKa nu60 mapaduua B Gensune). Ilocae o6paGoTku no-
KPbITHE YAAJIAIOT pacTBOpUTesieM. O6paboTKy COSHOM KMCIOTON MOXKHO
BECTHM TaKXe C MOMOIUIbIO KUCTH, BATHOIO TaMIOHa M T. IL

Pacxop cosisiHOM KMCIOTH cocTaBiseT 16—18 M1 (B pacuere Ha Mak-
CHMaJIBHYIO KOHIIEHTpaLuio) Ha Kaxabie 10 r pacTBopseMOro Kajbilu-
Ta WJIN aparoHMTa.

IpombiBaTh 06paboTanHble 0Gpa3LUBl HYXKHO He Menee 1—2 4yacos B
HECKOJIbKMX CMEHaX BOfbl, a MOPHUCThie 00pa3lbl — HEe MEHEE CYTOK.

Henp3si 06pabaTbiBaTh KUCJAOTON KPUCTAUIBI ¢ 3a/leYEHHBIMH KaJlb-
LIATOM TPEHWIMHAMH M 30HAJIbHBIMM BKJIIOYEHMAMM KaJIbLUTa (HEpeaKu-
MH, B YaCTHOCTH, B OMONCHJAX M rpaHaTax U3 CKapHOB).

Ipyrue kapGoHaTbl (MarHe3WT, AOJOMHUT U [p.) PacTBOPAIOTCA B 6o-
Jiee KPENKOM COJIAHOM KUCJIOTe, MHOrAa nNpu HarpeBaHuy. Hy>XHy10 KOH-
LHEeHTPAUUIO HaXOAT B ONbITE ¢ MaJeHbKUM KYCOYKOM: O PAacCTBOPEHHH
CBUJIETEILCTBYET BhIAE€HHE MYy3bIPbKOB ra3za. Kap6oHaTsl pacTBOpSAIOT-
Csl TakXe B pa30aB/JeHHOH a30THOI KHCJOTe.

Y0anenue xopouek u naneros zérura. Ilox paeiicTBMeM Kpenkoi co-
JITHO¥ KMCJIOThI Oypble KOPOUKH TETHTA (IMMOHMTA) MEPEXOAAT B PacT-
BOPMMBIii XJ10pHA Xese3a. O6paboTka MPOM3BOAMTCS BCJEA 3a pACTBOpe-
HueM kap6oHaToB. Cyxoit 06pa3zeL HE0GXOAMMO TpeBapUTEIbHO MOAEP-
XaTbh MoO/Yaca — 4ac B BOJAE, YTO 06JIErYNT OKOHYATE/IBHYIO IPOMBIBKY.
CTpsXHYB BOAy, ofpasel] MOMEWAOT B COCYA ¢ KOHLEHTPUPOBAHHOIM
COJIAHOM KHMCJIOTOH M IUIOTHO 3aKPBIBAIOT CTEKJIAHHOW WIM NMOJIMITHIE-
HOBOHM KpBIIKOi. B 3aBUCMMOCTH OT TOJILMHBI PacTBOPSEMOro HajeTa
06paGoTKa 3aHMMAaeT OT HECKOJbKMX MMHYT JO CYyTOK M Gosee. 3aTeM
ofpa3sel 0I10JaCKUBAIOT ¥ IPOMBIBAIOT B TeueHHe 1—2 CYTOK B BoJeE, IOf-
KHUCJIEHHOM HECKOJBKMMH KaIUISIMU COJIAHOW KUCJIOTH (/151 peaoTBpa-
LIEHHsA M'MAPOJIN3a XJIOPUAA C OCaXKIeHHEM Gyporo rHAPOKCHAA XeJjie3a)
M TIOJ KOHEL| CTOJIbKO )K€ BBIAEP)XMBAIOT B uMCTOi Boae. Eciu obpasen
IIPOMBIT HEJOCTAaTOYHO, TO MOCJIE BBICBIXaHUSA HAa HEM MOTYT BHICTYIIUTb
JKeJNTO-3eJIeHbie pPa3BOJblL.

CosiHYI0 KMCJIOTY MOXXHO MCIIOb30BaTh INOBTOPHO IO TMOSIBJIEHUA
TEMHO#M KpacHO-Oypoil OKpacKu. '

CETUT MOXHO yJaisiTh TaKXe€ PaCTBOPaMH LIABeJIEBOM, JMMOHHOMN
M BUHHOM KMCJIOT, LIMTPATOB aMMOHMs, Kajus, HaTpus. B pabote atu
BEllECTBAa HECPaBHEHHO yno6Hee M Ge3onacHee KOHUEHTPMPOBAHHOM CO-
NAHOM KucaoTbl. OfHaKO OHM MaJIOAKTMBHBI M TIPUTOAHBI WIS yAAJIeHUS
JMIUb TOHKMX HajleToB. OOpaboTKy HAYMHAIOT NPM KOMHATHOM TeMIepa-
Type B pactBope 1/4—1/3 crakana OZHOro U3 YNOMSHYTHIX BelLECTB
(06BIYHO 1aBesIeBOM KMCAOTH) B 1 71 BOABI M MPOAO/IKAIOT €€ NPH Ha-
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rpeBaHMM Ha BOAsHO! GaHe. PacTBop rosieH K ynoTpe61eHuIo 0 MosBe-
HUSI TEMHO-)KEJITOM OKPaCKH.

Ha xpucTa/siax NMpuTa, MapKa3uTa, XaJbKOMMPUTAa KOPOYKa JIMMO-
HUTa Mora o6pa3oBaTbcsi MO0 TMyTeM OCaXXAEHUs M3 OKPYIKaIOLIEro
KPUCTaJU1 MMHEPAIM3YIOLIEro PacTBOpa, JMO0 MPU OKMUCJIEHHH CaMoro
cyabduaa, T. €. 3a CYET BELIECTBA KPUCTa/Ia. B mocsieHeM ciayyae yaa-
_JieHHWe JIMMOHWTA, Pa3yMEETCs, JMIUEHO CMBICJa: B pe3yJbTaTe MOXET
JMIb 06HAXKHUTBCA HEKPacHBasi KOPPOAMPOBaHHAs MOBEPXHOCTh. [103T0-
My HeOGXOAMMO MpEABAPUTENbHO CUMCTUTD MIVION HAJIET C MaJEHBKOIO
y4acTKa M ¢ TOMOIUBIO JyMbl yOeAUTbCS, YTO MOA KOPKOH JIUMOHUTA
HaXOATCA OJecTALME rpaHu.

CJMIIKOM TINaTebHAas YHCTKA MpuAaeT oOpaslly HeeCcTECTBEHHO
«CTEPWIbHBIA» BUJ, TOTAA KaK HEOOJIbIINE «P)XABbl€» HAJIEThI HAa CTHIKAX
M OCHOBaHMSX KPUCTAIOB HE BBIVIAAAT 3CTETUYECKUM Opakom. Ho uto
IeJaTh, €CJIM YMCTKA Bce XKe 3amwia Yyepecuyp paseko? WHorzoa ygmaercs
HECKOJIbKO MONPaBUTD JEJI0, Cpa3y Xe M0cje oNoAacKkuBaHus) o0paboTas
COOTBETCTBYIOLME MECTa PAacCTBOPOM COABI WJIM aMMuaka: Oypwliii Ha-
JIleT YaCTMYHO BOCCTAHABJIMBAETCHA 3a cueT oBpa3oBaHMs TMAPOKCHAA
Xese3a.

Yodanenue zemarura. TIATHa ¥ KOPOUKHM reMaTHTa, Kak M réTUT, pacT-
BOPSAIOTCS KOHLIEHTPMPOBAHHON COJISTHOM KMUC/I0TOH. Peakuys nporekaer
MEJUIEHHO, €€ MOXXHO YCKOPHTh HarpeBaHMEM Ha BoasiHoi Game. Ho ne-
JIaTb 3TO MOKHO TOJIBKO Ha OTKPbITOM BO3/lyXe€ WIN B 1aG0paTOPHOM BbI-
TAXHOM IKady, TaK Kak NPU HarpeBaHMH NPOMUCXOAUT OypHOE Bhigese-
HHMe KpaliHe eIKOro raza — XJIOPHCTOrO BOJOPOHA.

Yoanenue oxcudos mapzanya. YepHble HaneTbl U AEHAPUTbI OKCUIOB
MapraHua ObICTPO PacTBOPAIOTCS B KOHLIEHTPUPOBAHHOW WJIM CJerka
pa36aBieHHOM COJISIHOM KHUCJIOTE, HHOrAA [ONYTHO C PacTBOPEHHEM Kap-
GoHaTOB. MOXHO ISl 3TOTO MCIO/Ib30BaTh KUCJIOTY, YIOTPEGAABIIYIOCS
Ui pacTBOPEHHMs TéTHTA M reMaTHTa.

Pacreoperue oxcudos xcene3a u mapzanya HeUTPANLHLIMU DeazeH-
Tamu. B Tex ciyyasx, kopaa o6paGoTka KMcIOTaMM HoyeMy-iuGo npo-
TMBOMOKa3aHa, MOXXHO NPMMEHUTD CJeAylouii crioco6. B 1 1 npokuns-
YEeHHO# TeINnjioBaTOW BOJAbI PAcTBOPAIOT 1 I Tpex3aMeleHHOr0 HUTpaTa
HaTpusi (JIMMOHHOKHCJOro Harpusi) u 8,5 r OumkapboHaTa HaTpus
(nuTbeBOM cogpl). B 3akymopeHHOi OyTbLIKEe PacTBOP MOXET cOXpa-
HATbCS AMMTe/bHOE BpeMs. OGpa3el; MOMeNIAlOT B COCYA MOAXOASILIErO
(He cAMIIKOM GOJBLIOr0) pa3Mmepa, 3aJIMBAIOT PACTBOPOM M Ha KaXXAble
50 ma pobasasiior 1 r Ge3BoAHOro AMTHOHMTA HATpus NaoS:0 (Mam
1,2 r kpucrasumueckoro Na,S:04- 2H;0). PacTBop MOXHO pa36aBuThb,
HO He Gosiee yeM B 2 pa3a. Ilepuosnuecku momemmusas, o6paboTky Be-
ayT B Tedenure 4—12 yacoB Ipu KOMHATHOM TeMIiepaType uju 1—2 vaca
Ha BofisiHO# OaHe npu TeMnepatype He Boimie 80 °C. Ipu HeobxoaumocTn
06paboTKy MOBTOPSAIOT, 3aMEHMB PacTBOp cBeXHMM. Crnoco® npuroaeH
JUIsl yaajeHusi TETHTa, reMaTUTa M OKCHAOB MapraHiia; Apyrue OKCHAbI
Keyie3a (MarHeTUT, WIbMEHUT, XPOMILIHHEIUABI) He NIOBPEXITAIOTCA.

B MuHepasiornyecko¥ JMrepaType MMEIOTCS YKa3aHUs Ha BO3MOX-
HOCTb PacTBOPEHUsSI OKCHAOB MapraHiia HeHTpaJIbHbIMM PacTBOPAMM M-
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apocysbdara ruapokcuiaMuba u conu Mopa Fe (NH4) 2(SO4) 2 - 6H0
(KpMIITOMeJIaH, ICWIOMeJIaH, TOHOPOKHT, PaHChEUT, GepHeccHT) .
Ilpumenenue naasuxosoi xucaorvi. [lnaBukosasi (PTOpUCTOBOAO-
poAHas) KUCIOTa U30MPATEIbHO AEHCTBYET HAa CHTMKATHI M KPEMHe3eM:
3HEPTUYHO PACTBOPSET MOJIEBblE WUNATHl ¥ GOJBUIMHCTBO APYIUX CHJIMKA-
TOB KapKacHOW CTPYKTYPHI, HaJIeThl ITIMHUCTHIX MHHEPAJIOB, OMaJ, XaJ-
LEeOH, KBapil, HO JaXe IpU AJIMTEJbHOM BO3IEeHCTBMM HE OCTaB/IfAET
3aMEeTHBIX CJIeJ0B Ha MHOT'MX OCTPOBHBIX, LIEIOYEYHBIX, CJIOMCTHIX CHIN-
KaTax, okcuaax, ¢propuzgax, cyisduaax u Apyrux MuHepaaax (CM. Ipu-
noxenue 1). [lnaBuKoBasi KMCJIOTa aKTUBHO JeHCTBYeT Ha MOPHCTHIA M
AMCTIEPCHBII MaTepuaJl, MOYTH HE 3aTparusas OjecTsiuux rpadeil. Pact-
BOPsAA réTUT, OHA B OTJMYHE OT CONISTHOM KMCJIOTH 06pasyeT GecuBeTHyi0
COJIb, TAKMM 00pPa30M OKa3biBasi CBOEro pofa orbenuBamwllee aeidcTBue.
AByxMuHyTHasi 06paGoTKa Kpenko# IUIaBUKOBOM KHMCJIOTOM YCHIMBAeT
6Jleck KPUCTAJUIOB KBaplia; NPaB/ia, [PH 3TOM BBISBJISIIOTCA MEJIKHe 6/m3-
MOBEPXHOCTHBIE MOJIOCTH W HECOBEpIIeHCTBO rpaHeil. Ho paborath ¢
IUIaBUKOBOH KHMCJIOTOM HY)XHO C BeJHM4YaHIIeH OCTODPOX-
H O C T b 10, IOJIb30BaTbCA €10 MOTYT TOJIbKO ONbITHbIE MoOuTenH. [Tpu-
TOAHBI TOJIBKO XOPOIIO 3aKphIBalOLIMECs MOJNITHIEHOBEIE U (PTOpOIUIa-
CTOBBIE COCYABI; CTEKJIO, KepaMuKa, (papdop, HEKOTOpHIE IUIaCTMaCCh
pa3beJaioTCA.
daHHBIX O AeHCTBUM IJIaBUKOBOM KMCJIOTHI Ha MHHepaJIbl MOKa ellle
HEMHOTO, U ONTUMAJIBHBIA PeXUM 00paboTKH CleAyeT KaXAbld pa3 Ha-
XOAMTb ONBITAMHU Ha MaJIOLIEHHBIX KyCOYKaX MuHepasioB. TOHKME CHIH-
KaTHble IJIEHOYKH OOBIYHO pAcTBOPAIOTCA 3a 2—5 MHHYT. 3aTeM
obpasel TILATENBHO ONMOAACKMBAIOT, YUCTAT LIETKOH C pacCTBOPOM MOIO-
L[ero CPeicTBa M MPOMBIBAIOT B TeueHHe HECKOJIBKHX YacoB.
TpakTryecku Ge30mMaceH 3aMEHUTEb NJIABUKOBON KMCJIOTHI — PacT-
BOp Gudropuna ammonus NH4HF, B Ternoit Boge. Ho on ropa3ao menee
aKTHMBEH M AEHCTByeT MeJIeHHO.
pyzue npuemvl 06paborku. Biieck NOTYCKHEBIINX KPHCTAJLUIOB IH-
pHUTa, MapKa3uTa, XaJbKOIMMMPUTA, HEKOTOPBIX APYTHX MHHEPAJIOB MOXHO
BO MHOTHMX CJIy4asiX BePHYTb, IOIPyXKasi NpeABapUTEJbHO BbIAEP)KAHHbIE
B BOZE 00pa3ibl Ha HECKOJIbKO CEKYH/, B KPEMKYIO COJIHYIO KUCJIOTY MJIH
HaHOCS ee KMCTbIo. 3aTeM obOpasel] OINOJaCKMBAIOT, YUCTAT M JJINTENb-
HO NpOMBIBaIOT. OHAKO C/IEAYET IOMHUTD, YTO Takasi 06paGoTka MOXeT
YHHUYTOXHUTH N06EXaIOCTh (KOTOPYIO BO MHOTHX CJIy4asiX j)KeJiaTeJIbHO
COXPaHMTb), @ BIOCJEACTBHM CIOCOOCTBOBATb OKMUCJEHHUIO MHHEpaa.
IMepen oKoHYATEIbHON MPOMBIBKOM 06pa3el] Hy)KHO MMOMECTHTh Ha 2—3
yaca B c1a0blil pacTBOp aMMMaKa ISl HEUTPAIM3aLMH OCTAaTKOB KHCJIO-
Thl. MHMHepasibl, KOTOPbIE TPABATCA COJNSHON KMCJIOTOM, MOXHO o6paba-
ThiBaTh KOHLIEHTPHPOBAHHOM IUIaBUKOBOH KHMCJIOTOH (CM. IPHJIOXKEHHE
1). KpaTtkoBpeMeHHass 06paboTKa I/IaBMKOBOM KHMCJOTOM BO3BpalL@eT
G/ieck KpHMCTasLiaM, MOKPBITHIM TOHKOH CHJIMKATHOM ILIEHKOM.
Mesikue Bpocine «PUCHITKM» [VIMHBI M MHBIX TOCTOPOHHUX YacCTHIL
Ha KaJbLMTE M JPYrMX KapOOHAaTaxX MOXHO YCTPaHMTb HAHECEHMEM Ha
*3—5 cexyHn pa30aBieHHON COMSHOM KMCJIOTHI € MOCTEAYIOLIEH YNCTKOM
LIETKOMH.

135



Kpucraibl AnonTa3a, TpaBsILAECs COJISTHON KUCJIOTOH, MOXHO YM-
CTHTb YKCYCHOM KHMCJIOTOM.

Hanerbl BosibdpaMoBOii OXpbl — IMPOAYKTAa OKHMCJIEHHSI MMUHEDAJIOB
psga BoJbdpaMuTa — YAAIAIOTCH TOPAYMMM PACTBOPAMM E€AKMX Iiie-

JoYen.

IpenocTopox-
HOCTb
obs3aTesbHal

IIpenapupoBaHne HEPEAKO COMPOBOXAAETCH PEAKHAMH,
HO He Bcerga 6e300MAHBIMH TpaBMaMH: yIIMOaMHU Oj-
HMX M TeX € <«TUIMHYHBIX», KaK TOBOPAT MEAMKH,
MECT NpM HETOYHBIX yAapax MOJIOTKOM mo 3y6uiy,
KOTOpO€e JepXaT PYKOM, COCKAKMBAaHMU HMHCTPYMEHTa

H T. I, IOpe3aM# U NOPAKEHUSIMHU Pa3/IeTAIOMMHUCSA OCKOJKAMU KaMHSL.
Pyxu, B 0cO6eHHOCTH JIEBYIO, CIE/lyeT 3allMLIaTh IepYaTKaMH, a JIMLO —
IUTKOM M3 OPICTEKJIa, YKPEIUIAEMbIM Ha F0JIOBE C IOMOIUBIO PE3HHKH.

IMpu paboTe C KPENKMMM KMCIOTAMHU OMIACHO MOMAaJaHue UX Ha KOXY,
OeiCTBYE MapoB Ha AbIXaTe/bHbIE IYTH U CAM3UCTBIE 000J04kH. [Tob30-
BaTbCA 3TUMM PEareHTaMyd MOXXHO TOJIbKO Ha OTKPBLITOM BO3AyX€ WM
NpU DHEPruuHOi BeHTH/sAUMH. OcoGEeHHAsi OCTOPOXHOCTh HY)XHa MpH
paboTe ¢ IUIaBUKOBOM KUCAOTONR. PyKu KO/IKHBI OBITh 3aILMILEHBI LIe/IbI-
MH, HE UMEIOLLMMH IIOPE30B PE3MHOBLIMH MlepUaTKaMu, HU B KOEM Ciiydae
HeJb3s1 JOMYCKATh BAbIXaHMs mapoB. OXOTM MOIYT NPUYMHATH TaKXKe
KperKue PacTBOPbl €AKMX IIeJouell U aMMHuaka. Bce eixue XHUAKOCTH
HEOOXOAMMO XPaHHUTb B IUIOTHO 3aKPLIBAIOLIUXCS COCYAaX C HAJE)XHBIMU
HaAOMCAMH (3THKETKaMM), B HEAOCTYMHOM UIsi MOCTOPOHHHMX MeECTE.
Cpasy Xe mocjie MCIIO/Ib30BAHMs BCE MPUHAJIEXHOCTH CAeAyeT 00WIb-
HO omoJlackuBaTh Bomoi. He Ge3o0umHa W ImaBejieBasi KHMCJIOTa: OHa
ANOBUTA, NMPH LJIMTEJILHOM ACHCTBUM Pa3apaxkaeT Koxy. Ilpu kumsue-
HHM PacTBOPOB ILABEJEBON KMCIOThl BO3MOXHO €€ pa3/ioXeHue ¢ obpa-
30BaHHEM SIIOBUTON OKMCH yIjiepofa (yrapHoro rasa).

Ecau Bce-Taky KMCJOTa MM 1IEJI04b MOMaja Ha KOXY, €€ Haxo He-
MEIJIEHHO CMBITb CHJIbHOI CTPyeii BOABI, a [Ioc/ie 3Toro 06paboraTb KOXy
HEHTPaIM3YIOIIMM PAacTBOPOM: aMMHaKa MJM COIbl — IIpH NOMNafaHuu
KMCJIOTBI, YKCYCa WJIM JIMMOHHOM KHMCJOTHl — TPH MONajaHUM IIEIOUM.
ITnaBuKoOBas KMCAOTA GHICTPO HEUTPATUIYETCA TAKXKE CYCTIEH3UEH OKHUCH
MarHusa B riauiepuHe. Ha3panHble cpeAcTBa Bcerga JO0JIKHbI ObITh MOA,
PYKO# BO BpeMs paGOThl ¢ XHMHUYECKUMHM CPEICTBAMHU MPENapypOBaHHUs.

He pekoMeHayeTcst AOTO AepXaTh PYKH B BaHHe paboTalowleii yIbT-
pPa3ByKOBOM YCTAHOBKM — 3TO MOJXET Bbi3BaTh CHMITOMBI apTPUTa
(601M ¥ omyxaHMe CYyCTaBOB).

*Ecim
MOHAaIOOHIICA
PEMOHT

ToBpeXx/ieHus ¥ MOJOMKH 00pa3uoB npu cbope, TpaH-
CTIOPTMPOBKE M MpenapvpoBaHHHM, K COXXaJIEHHIO, He
peakocTb. OHM CHMXKAIOT KOJUIEKUMOHHYIO LEHHOCTb
06pas110B, HO BO MHOTUX C/IyYasiX yAaeTcs NPOM3BECTH
HE3aMEeTHBbIN PEMOHT.

. CnoMannbie 06pa3iupl ckaenBaioT. [IpeanouTuTenbHO ynoTpebisiTh
pacTBOpUMbIE KJIeHM: B KpailHeM cJiyyae, ecJiM LIOB [OJIyuyWJICA HeyJad-
HbIM, MOXXHO €ro pa3o6paTb M MOBTOPHTH CKJeuBaHue. [lopucTbie 06pa3-
Lbl YAOBJIETBOPHTENBHO CKJIEMBAIOTCS PACTBOPUMbBIMU B alieTOHE HMTPO-
KiesiMi «Aro», «Kurrudukc» U Ap., Ipo3payHble KPUCTAIIBI — JIydllie
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BCErO KaHAACKUM 0anb3aMoM. XOpOlUMe Pe3y/bTaThl AaloT «MoMeHT-1»
M DMOKCHUIHBIA KJEl, HO LWIOB MoJjydaeTcs Hepa3GopHbiM. Kieit TIBA
JlaeT He3aMEeTHbIA U NPOYHbIA, HO HE BOJOCTOMKMIA 1I0B: CK/IEEHHblE 006-
pa3ubl HaZO MBITh C OCTOPOKHOCTBIO.

Ecmm TpebyeTcsi CKJIEMTb HECKOJBKO OOJIOMKOB, TO MpPEXJAE BCEro
HaJ0 BCE MX, IO CAMBIX MEJKUX, COOpaThb, IPUMEPHUTH APYr K JAPYry W
3aNIOMHHUThH MPaBWJIbHOE B3aUMHOE PACIIOJIOXKEHUE, MPOAYMATh MOCIEA0-
BaTEJIbHOCTb MPUKJIENBAHHK A, IPUTOTOBUTDH BCE, YTO MOJXKET MOTPEOOBaTh-
csl, ¥ TOJIBKO [OCJIE 3TOTO NMPUCTYNUTh K cKieuBaHuio. [IpoBepsisi npu-
neraHue 06JI0MKOB APYT K APYTY, HE CIEAYET UX CHJIbHO MPUXUMATh, TaK
KaK MPH ITOM [10Y4TH HEM3OEXKHO BHIKPAIIMBAIOTCA Kpas, OB CTAHOBUT-
Cs 3aMETHbIM, a BbINABIINE YaCTUYKK MOTYT MONACTb Ha CTHIKMA M MUCIIOP-
TUTb BCe fe10. OGAOMKM OYMINAIOT M 00E3)XUPUBAIOT YUCTHIM GEH3M-
HOM WJIM aleToHOM. [nsA 3TOro Mx OMyCKaiOT ¢ NOMOUIBIO NMHUHIETa B
pacTBopureab (a He NPOTUPAIOT CMOYEHHOW PAaCTBOPUTENIEM TPAINOY-
Koif). Ha coepnHsieMbie MOBEPXHOCTH HAHOCAT KJeil MPAMO U3 TIOOUKa
160 MATKOM YMCTOM KMCTOUKOM MJIM TIOIOCKOM GyMaru, 00J0MKM OCTO-
POJKHO CKJIQABIBAIOT, BLIKPOIIUBIIMECH KYCOUKM TYT )K€ BO3BpaILAIOT Ha
CBOM MECTa M MPUKUMAIOT CKJIEMBaeMbI€ 4acTH Apyr K apyry. Ecau npu
3TOM OCTaeTCs 3aMeTHbIN 3a30p, 3HAUUT B LIOB MOMNAaJIX MOCTOPOHHMUE
4acTMYKHM. B TakoMm ciydae 06JOMKM CHOBa OTAEASIOT APYT OT Apyra,
OCTOPOXHO ONYCKAalOT B pPacTBOPHUTE/b M TMOBTOPSIOT CKJIEMBAaHHE.
BbICTYNHBIIMIA U3 IIBA KJIEH TIIATEJbHO YAANSIOT CMOYEHHOH pacTBOpH-
TeJeM TPAMOYKONM M CJIerka 3a)XMMaloT obpa3zel| B cTpyOuuHe uiu, ele
Jyuiie, oOTATMBAIOT PE3MHOBLIM 3/1acCTHYHBIM OuHTOoM. He MeHee uem
yepe3 CYTKM, MOCJIE TIOJHOrO 3aTBEP/EBAHUA Kj€sl, 0OBA3KY CHUMAIOT H
UIJI0M WM GPUTBEHHBIM JIE3BHEM YIAAIOT C MOBEPXHOCTH CJIEABI K€,

HenpouHoe, XpyIlKoe, TPELUIMHOBATOE, CJMILIKOM TOHKO€ OCHOBaHHE
HeoO0X0AMMO yKpenuTb. Bosiee Bcero st 3Toro MoaXoANT 3MOKCUAHBIN
KJIel, B KOTOPbIi MOXHO A06aBUTh HAIlOJHUTENb — CYXOHl MECOK, MeJ
(3y6HOit MOPONIOK), LIEMEHT, CTPOMTENbHbIN THIIC («anedacTp») u T. I.
ITosryueHHOI Maccoil MOKPBIBAKOT OOPAaTHYI0 CTOPOHY OCHOBAaHMA W 3a-
TIOJIHSAIOT TpelyHbl. [TopucToe U prIXji0e OCHOBaHUE T0JIE3HO NPONHTATh
TEIUIbIM XXUIKUM KpaxMaJIbHbIM, KJIEHCTEPOM M XOPOUIO BBICYIIHTb.

IapanuHel ¥ 3a60MHBI PETYIIMPYIOT Pa30aB/IE€HHBIM HUTPOJIAKOM WX
Mac/siHbIM J1akoM. Ha xpucraiiax kap6oHaToB 3a60MHBI MHOTAQ yAa-
eTCA c/ieNlaTh He3aMETHBIMH, Ha HECKOJIbKO CEKyHJl HaHOcs pa30aBieH-
HYIO COJISTHYIO KMCJOTY.

TpewiuHb B Mpo3paYyHblX MUHEPaJiaX MOXHO 3aMacKMpOBaTh, 3aMo0Ji-
HAAS MX rauniepuHoM. TpenmHoBaThie araThl U KPUCTA/UIbI IPOBapHUBaIOT
B JIbHAHOM, OJINBKOBOM, XJIOIKOBOM MacJie. O6pa3el; norpyXaiT B MacJio
npy KOMHATHOW TeMIlepaType, MeJJIEHHO HarpeBaloT, He AOBOASA Macjo
[0 KUIEeHMs], BbIAEPXXMBAIOT 1 Yyac U OCTaB/SAIOT OCTHIBATb BMECTE C Ma-
ciom. Iposapusanue nosTopsT 2—3 pa3a, nocae yero obpaser mpo-
THPAOT OEH3MHOM M BBICYLIMBAIOT.

IToBpexaeHHYI0 NOBEPXHOCTb KPUCTAJLIOB FajInTa MOXXHO BOCCTaHO-
BHTb, IPOJIEPKaB KPHCTAJIBI 1 —2 CYTOK B HacChILLIEHHOM pacTBOpe MoOBa-
PEHHOHN COJIN.
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B KoJuleKuMM HEKOTOpble MMHEpasibl CTAHOBATCH He-
3ammra or YCTOMYMBBIMHU: U1l OJHHUX BO3AYX CJIHMILUKOM BJIaXXeH,
pa3pyLieHns OISl APYTHX CJMIUKOM CyX; OAHU YyBCTBUTEJIbHBI K KH-

caopony, Apyrue — K cBeTy. B cBs3u ¢ 3TUM oTHENB-
Hble IKCIOHATHl HYXJAIOTCS B CNELMaIbHON NMPOdUIaKTHUECKON 00pa-
60TKe, NpeOTBpAlUAIOLIEN WM MO KpailHel Mepe 3ajepXXHUBAoLel nx
pa3spylieHue.

OKucCaenuo TIOABEPKEHBl MHOTHE CY/Ib(pHU/Ibl, OCOOEHHO MMUPHT, elle
Gosbile MapKasuT M cyabduabl KobalbTa M HUKeJsA. BbiCTpee Bcero
OKMCJISIIOTCA NMUPHUT U MapKa3uT U3 UCKOIMaeMbIX yrjied M Jpyrux oca-
JOUYHBIX TMOPOJ — KOHKpeLMH, NCeBAoMOpPd03bl M0 OPraHHYECKMM OCTaT-
kaM. [leHApHUTHbIE, pacLielieHHbIe, 6JI0UHbIe, TPEIIUHOBATbIE, IOPUCTBIE
KPUCTAJUIbl OKMCJIAIOTCS MHTeHCHBHee. OOpa3upl HAaUMHAIOT U3JABaTh
cneunduyeckuit 3anax, 06pacTaT OeJbIMU BHILBETAMH ¥ MIOJbYATHIMU
KpHUCTaJUIMKaMH CyJibdaToB (BHauyajie BAOJb TPEUIMH M IFPaHMULL 3epeH),
rPaHU TYCKHEIOT M KOPPOAMPYIOT, KODOOKH M 3THUKETKH IOKPLIBAIOTCSH
OypbIMH MATHAMH ¥ Pa3pylUalTCs. B mpouecc OKUCAEHUsT MOTYT BOBJIe-
KaTbCs COCEeNHUE MHHEpAJIbL

OKucJIieHne NpPOrpeccHpyeT TeM OBICTpee, YeM HaJibllie OHO 3alUIo,
noatomy 3ddeKTUBHA NHIUb paHHsA NpodunakTuka. B 3apy6exuoi
JINTEpaType COOOLIAETCS O MOJOXHTENbHBIX pe3yibTaTax o00paborkm
aHTHOMOTHKAMH, YHMYTOXAIOIMMH OaKTepuH, KOTOPbIE, KAK CUMTAETCS,
aKTHBHO YYaCTBYIOT B [IPOLIECCAX OKMUCJIEHUA CyIbduzaos. CBexue obpas-
upl 06pabaTHIBAIOT PACTBOPOM aHTHOMOTHKA ((EHHLM/UIMHA, IPUTPOMH-
LUMHA) WIM HaTHpAIOT CyXMM MOPOIIKOM rpenapara. Eciu xe ofpasely
yXXe TOABEeprcsi MHTEHCMBHOMY OKHUCJIEHMIO (IIPM3HAKOM Yero CJIyXHUT
NOSIBJIEHHE XapaKTEPHOTO 3amMaxa M Ge/biX BBHILBETOB), TO 3alUUTa CBO-
JUTCS K MOJHOMY yAaJIeHHIO IPOAYKTOB OKUC/AEeHMs, 06€3BOXUBAHUIO U
KOHCEpBalMU C TOMOLUBbIO KaKoro-HuGyap repMeTU3MpYIOLIEro MoKpbI-
thsa. O6pa3en; 06pabaTHIBAIOT MJIABUKOBOM WM LIaBeJIEBOM KHUCJIOTOM U
JUTATE/IbHO TIPOMBIBAIOT CBEXENPOKHUIIAUEHHOM BOHOI ¢ n06aBKOii Hec-
KOJIBKHX Kanejb pacTBOpa aMMMakKa s HeWTpaJn3aluM OCTaTKOB
KUCJIO0Thl. BBICTYIMBIIIME TOHKME HajleThl TMAPOKCHJA )Kejie3a yJajsioT
CyXO# 3aMiLeil WM LWEeTKoi. 3aTeM obpa3zer] 06€3B0OXKMBAIOT, BbIAEPKH-
Bas ero 20—30 MHHYT B YHCTOM STHJIOBOM CIIMPTE WIHM alleTOHe, MOACY-
LUIMBAIOT Ha BO3JyXe M HAHOCST 3allMTHOE MOKPBITHE OAHUM U3 CJIEAYyIO-
IMX CIIOCO0OB.

1. IlpoBapuBaHUe B pacTUTEIbLHOM Macje (CM. Bblllle) WM napadmu-
He. I'[pn 3TOM TOBEPXHOCTH CYIb(PHAOB MOTYT HECKOJIBKO TYCKHETb. B
KpaiHeM C/lyyae MOXXHO OTPaHMYMTBCS IOrPy>XeHMEM B Macjo Ha 30
MHHYT C HeGOJbLIMM MOAOTPEBAHMEM WJIM XOTH Obl  OGMJIHO HAHECTH
MacJIo KUCTbIO ¥ IaTh €eMy MaKCUMaJIbHO BIIUTATbCS B NOPbI M TPELIMHBI.

2. JIByKpaTHOe MOrpy’KeHue B JIaKUPYIOLUHii pacTBOp Ha 15—20 Mun
C CYIIKOH KaXkJblii pa3 OKOJIO CyTOK.

Jlakupyomuii pacTBOp MpeACTaBaAsAeT coboi GeciBeTHBIN MaCIsTHbIMA
J1aK, pa36aBjeHHbI CKMIIMAAPOM WM YaUT-CIMPUTOM B 5—7 pa3s, win
7—10%-Hblii pacTBOp MOAMBMHW/IALETaTa B CMECH PaBHBIX OOBEMOB
aleToHa M Tojyosia. XOopouue pe3yJbTaThl JaeT adpO30JbHBINA JIaK IJIs
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posioc «IIpesiecTb». B aKMpYIOIIKIA PacTBOP MOXHO J00aBUTb HEMHOTO
anTHbnoTHNKA.
I'rpocKonuYHb! CAeAyIolmme MUHEPAJIbL:

6uwopuT* JlaHrGeHuT HUTPOMarHe3ur*
rajur HaTpueBas cesMTpa* CHJILBHH
KapHaJUIMT HUTPOOApuUT* TaXUTUAPUT
KHM3epUT HUTPOKaJIbUMT*

MuHepasbl, OTMEYEHHBIE 3Be3JOYKOH, MOIYT CaMONPOM3BOJIbLHO
pacIuUIbIBATbCS HA BO3AyXe M TPeOYIoT ocoboro xpaHenus. MoryT pacm-
JIBIBATBCS Ha BO3[yXe TaKXXe HEKOTopble 00pa3iibl raJuTa M CUJIbBHHA
NEPBUYHOr0 MPONCXOXJAECHUS (M3 IUIaCTOBBIX 3aJie)XXeW, COJIAHBIX KYTIO-
JIOB U T. I.) , COAePIKallie '’MIrPOCKONNYHbIE TPUMECH (B OCHOBHOM COJIM
MarHus). BropuuHble, nepeKpUCcTa//IM30BaHHBIE TAUTHI Gosiee CTOMKH.

MuHepaJibl, CIOCOGHbIE CaMOMPOU3BOJILHO 06€3B0KHBATLCS, C Tede-
HUEM BpeMeHM MYTHEIOT U pacchinaiorcia. K HuM oTHocsTCS:

6ypa nanHchopauT nu3aHnT*
OyTuT JIOMOHTHT TPOHa
rocjaapur MeJaHTepuT* dubpodepput*
KBacubl Mupabuur XaJIbKaHTHT
KepHUT* onasn 3MCOMHUT

MuHepaJsibi 3TOro nepeyHs, OTMeYeHHble 3BE3I0YKOM, XpaHAT B rep-
METHU3UPOBaHHBIX KOHTENHepax.

3ammra Kak TFUrpOCKONHYHBIX, TaK M 00€3BOXXMBAIOLIMXCH MHHE-
paJIOB 3aKJIIOYAETCsA B HAHECEHMM HAa CyXHe 00pa3ibl KOHCEPBUPYIOLIETO
NOKPHITHSA M3 pa30aBJEHHOro Jlaka — LAMOHOBOTO, MAcC]SIHOTO HJIM
MOJIMBUHUAALETATHOrO. [IJI1 KPUCTAJUIOB JIOMOHTHTA JlaK OJHOBPEMEHHO
CJIY)XMT YIPOYHSIOLIEH CBA3KOM; TaKylO )Xe POJib UrpaeT NpONUThbiBaHKE
XHMIKUM KpaxXMaJIbHbIM KJIelicTepoM, MoBTOpsieMoe Kaxable 2—3 roaa.
06€e3BOXUBAIOILKECS KyITOPOCH — CyJb(aThl Xeje3a U MeAn — [OPTH-
TCs MeHbllle, €CJIM UX OKYHYTh B 3TWIOBBI CIIMPT M BBICYLUIUTb B TEHHU.
Onanbl (3a UCKJIIOUEHHEM HEKOTOPHIX IK3EMILIAPOB 61arOpOAHOro ona-
J1la) CaMONPOM3BOJIbHO MOTYT TEPSATb aACOPOMPOBAHHYIO BOALY, MyTHETb
U pacchiNaTbest; CBeXue 00pa3upl Heo6X0anMo 3—6 MecsLEeB BhIAEPXKM-
BaTh B IJIMIlePHHE WM Ba3eJIMHOBOM Macie.

O6pasupi, MOABEPrHyThie NpodUIaKTHUECKOH 00paboTke, Heb3s
MBITh BOAOW M BOZHBIMM PacTBOPaMH.

B 3aksioueHune eule pa3 HarlOMHHMM IJ1aBHbIE 3alI0BEHM Mperaparop-
CKOI'0 HUCKYCCTBa.

3amnoBenp nepsas: Llesp nmpenapupoBaHusi — HE yKpallleHHE MHHe-
pasia, a pacKkphiTHe €ro KpacoTbl.

3anoseapb Bropas: He npuMeHsiiiTe CHIBHBIX CPEACTB TaM, Ile MOX-
HO 06OMTHCh yMepeHHBIMM!

3anoBeap TpeThs: XOpoIO NpenapupoBad TOT oOpasel, KOTOPbIil He
BBITJIAAMT NpenapyupOBaHHbIM.
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JOMAILIHUI MY3EN

Xopowasi KOJIEeKUHsl, KaK M BCsKas LEHHOCTb, 3acjyXuBaeT Ge-
pexHoro xpaHenus. Jlaxe camble MHTEpeCHbIE M MCKYCHO Ipenapupo-
BaHHble 00pa3iibl, HEOPEXHO CJOXKEHHbie B CAy4YalHyI0 Tapy, GbICTpPO
MOTEPAIOT BCIO CBOIO MPHUBJIEKATENBHOCTb U MH(POPMATHUBHOCTh. KamMumn
NbUIATCHA, JIOMAIOT M LiApanawmT ApYr Apyra, B KOHUE KOHLOB NpeBpa-
WIAIOTCS B KAMEHHbIA GO#, OTXOABI, M BCAKUI MHTEPEC K HUM MPONajaeT.
B TO Xe BpeMsi aKKypaTHOE, CO BKYCOM odopMiIeHHOe cobpaHue Ha fie-
CATKH JIeT U JaXKe CTOJIETUSA OCTAHEeTCA KPYIMHOW 3CTeTMYEeCKOH M Hayu-
HOM LIEHHOCTbHIO.

Ha mepBbiX mopax npo0sieMa XpaHeHHMs MOKa elle HEMHOrOYMCJIeH-
HBIX JKCIOHATOB peLIaeTcs AOBOJBLHO NPOCTO: OOBIUHO MBI 3aHMMaeM
MMH CBOOOIHOE HPOCTPAHCTBO HAa KHM)KHBIX MOJIKAX M APYTMX BHUAHBIX
MecTtax. Ho paHo MM MO3AHO BO3HMKAET HEOOXOAMMOCTb B CHeLlMasib-
HOM XPaHWIHILIE, TAe KOJJIEKUMS MOI/a Obl COAEPXATbCA B MHOPSAJIKE H
B COOTBETCTBUHU C NPUHATOMN KnaccubuKaumel, yCrelIHO BHIMOHASA CBOM
Hay4HO-NIO3HaBaTesJbHble M acTeTHdeckne ¢GyHkuuu. YacToe MbIThe
00pa3sLoB ¥ TPYZOEMKO, ¥ PUCKOBAHHO, a MHOITIA M BOBCE HEBO3MOJXKHO;
C/lenoBaTe/IbHO, CIIOCO0 XpaHeHns A0/KEH obecreunBaTh XOPOLIYKO 3a-
IUMATY OT HbUIH.

HekoTopble 3KCMOHATbl HEOOXOAMMO 3alMTUTL TAK)XKE OT CBETA,
BO3ayXa, aTMocdepHoi Baarn. HakoHel, He06X0AMMO MOAYMATh O TOM
yTOOb XPaHWJMILE HE 3aHUMAJIO CJMIIKOM MHOFO MeCTa M XOpOLIO
BIOMCHIBAZIOCh B MHTEpPbEpP XWJIOrO moMelneHus. TpebGoBanuii, Kak Bu-
auM, Hemano. JIIOOUTENs CTONAPHBIX CAMOAEIOK HAMIET 34eCh IIUpO-
KMl TIPOCTOP IJIsi TBOpYeCKOW (aHTa3uu.

TMocTeneHHO pacMpssAch, COOpaHne MUHEPAJIOB, HAKO-
KoneKupoHHas Hell, JOCTHraeT TaKUX pa3MepoB, KOrga BbICTaBUThb €ro
meben a8 0603peﬂml B MOJIHOM COCTaBe y>X€ HE€BO3MOXHO.

Toraga 66/bLIYI0 YaCTh KOJUIEKUMH PAa3MEIIAOT B 3a-
KPHITOM HIKady, a caMble KPACHBbIE M KPYMHbIE 06Pa3ibl 3KCIIOHUPYIOT
B 3aCTEKJIEHHbIX KHM)XHBIX MOJIKaX, KHH)XHOM LIKady MM crieuuaibHON
BUTPHHE.

B wragy oBGpa3upl XpaHAT B BBIABMKHBIX JIOTKAX WM SIIMKAX.
Jlorok — 3TO HpOCTO KycOK ¢hbaHepbl C YyKpeIUIEHHbIMM MO KpasM
HEBBLICOKMMHU GopTKaMu. U3roToBUTh JOTOK MPOILE, YEM AIMMK, HO AJIS
3alMTHI OT MbUIK WIKad ¢ JIOTKaMU AOJKeH UMeTh nepeaune asepu. [lox
KOJUIEKUMIO MOXKHO MPHCHOCOOMTb Kako#-HMOYyAb roToBbii wikad, Ha-
npUMep, Y3KYI0 M BBICOKYIO KYXOHHYIO «KOJIOHKY», YAQJINB U3 Hee MOJIKU
n swuku (puc. 66, a). Ha 6OKOBbIX CTEHKAX ¢ BHYTPEHHEN CTOPOHBI
YKPEIUIAIOT LypyrnaMy Hanpasisiouye AJIsi JIOTKOB, U3TOTOBJIEHHbIE U3
rJagkux Ay6oBbIX MM GYKOBBIX peek, a 6/MXe K mepeaHei CTOPOHe 1Ka-
da — pepeBsiHHble OpPYCOYKM, YAEP)XMBAIOIIME BbIABUHYTHIE JIOTKU
oT onpokuabiBaHus (puc. 66, 6). Ecam mkad cavikom BeJIMK, ero MOX-
HO MPUCHOCOOMTD MOA ABa BEPTUKAIbHBIX PsAAA JIOTKOB, pa3/e/iuB Ha B
49acTH BEpPTHKAJIbHOW eperopoakoi WM ABYMsI-TpeMs MPOUYHBIMU CTOWM-
KaMH.
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Puc. 66. KosnekunoHsasi me6enb:
a — wKa@ c 10TkaMu; 6 — wkad ¢ ALMKAMH; 6 — CEKLHOHHBIN wKad

M3 roToBbiX CTOJMSIPHBIX [UINT WJM NaHeseidl MOXHO MOCTPOUTDH Crie-
HMaNbHbIH mKad s Kosuiekuuu. U3 it He6osblloro pa3mepa fes1aor
Ka@, COCTOALUMA U3 OTHAE/IbHBIX CeKLUMH, HapaluMBasi ero 1o Mepe Ha-
aobuoctn (puc. 66, a).

Hameuasi ropu3oHTalbHbie pa3Mepbi LiKad)a, Hy)KHO HCXOAUTb U3 TO-
ro, 4TO JIOTKM WM SIUMKM JOJUKHBI MMETh IUIOWIAAL MoA O0pasupbl He
Gonee uem mo 0,3—0,4 m’. Swmku GoablIero pa3Mepa MO0JIy4aloTCs
CJINILKOM TSDKEBIMH U TPOMO3AKMMH U B AOMALIHMX YCJIOBUAX HEYAOO-
Hbl. OHM BOJKHBL ObITh Ha 3—5 MM ke BHYTPEHHMX pa3MepoB wikada,
YTOOBI MOXHO OblIO CBOGOAHO TMEpeaBHMraTb MX MO HAaNPABIAIOLIMM.
CTeHKM J10TKa M3 golueyek cedeHneM 1X 6 cMm n nHO 3 3—4-MuUIMMeT-
poBoii (haHepbl CKPEIUIAIOT KJeeM M 1ypynamH. B cepeanne penalor pe-
6pO JKECTKOCTU — HEBBICOKYIO MEePEropoAKY, COEAUHEHHYIO CO CTEHKa-
MU U JHOM.

SmukY, B OTJMYUE OT JIOTKOB, MMEIOT Gonee BBICOKHME M OTAe/NaH-
Hble CHapy)XXH nepeiHue CTeHkU. M3roraBamBaoT MX ¢ TaKUM pacuyeTom,
4TOObI 33a30pbl MEXAY MEPEJHMMU CTEHKAMM 3aBUHYTHIX ALIMKOB ObLIM
He Gosee 1—1,5 mm. IIpn aTOM yc0BuM mKad ‘MOXHO caenath u Ges
nepeaHel ABepH.

Co BpeMeHeM B KOJUIEKLMH, KaK MPaBUJIO, MOABASETCA BCE OOJbLIE
KpYNHbIX 00pa3uoB. [103TOMY AIMKM AEJAIOT C 3aMacoM, pacCUMTHIBask
Ha BHICOTY 00pa3LoB He MeHee 8—9 CM, a B HH)KHel YacTH mpeaycMaT-
pUBaIOT IBa-TpU fAlIMKa BbicoToM mo 10-12 cm. JIoTku B 3TOM caydae
JAl0T HEKOTOpOe IPEeHMYILEeCTBO: OAHH U Te XKe JIOTKH MOKHO MUCII0/Ib30-
BaTh NoA 06pa3ubl Pa3HbIX Pa3MEpOB, MEPECTaRAs MO BHICOTE HANpaB-
JIsIolme.

KoJutekunonHyo Mebesb, MpeAHa3HAYEHHYIO ISl KHUJIOTO TIoMellle-
HHS, )KeJaTeJbHO, KOHeYHO, CleJaTh U3 BhICOKOKAYeCTBEHHBIX, KPAaCUBO

“OTAENaHHBIX CTOJIAPHBIX AeTaneir. Ho B KpaifHeM cilydae MOXHO 000ii-
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THCh M OOBIYHBIMHM COCHOBBIMHM JOCKaMHM. XOpOLIO MPOCYLIeHHbIE JOCKH
[J1s1 HapyXXHBIX AeTasel mkada TIHAaTeNbHO CTPOraoT, LIMQYIOT LIKYp-
KOl B IPOJIOJIbHOM HAMpPABJAECHUH M JUGO OKIeUBAIOT (PaHEPHBIM IINO-
HOM [eKOPATHBHBIX APEBECHBIX HOPOf, MO0 06XKHMraioT IiaMeHeM mna-
SUTbHOM JIaMIIbl, TIOKa He MPOCTYIUT PHCYHOK APEBECHHbI, M [Ba pa3a
TIOKPBIBAIOT 6GeCLBETHBIM MAacCJAHbIM JakoM. IlosyuaeTcsi mMaTepuan c
KPacMBOM M JAOCTATOYHO NMPOYHOH NMOBEPXHOCTHIO.

Ilepea TeM, Kak NOMeCTHTb 0OPA3LIbl, HUXKHUE KPAs JIOTKOB M SILUM-
KOB HAaTHPAKOT BOCKOM, YTOObI OG/ErYUTh CKOJbXKEHME [0 HaNpaBisio-
UM U YMEHBIUMTH O0pa30BaHWe APEBECHON MbLIM.

Burpunbl 1jisi KOJIEKUMY ObIBAIOT HANOJILHOTO WM HAaBECHOTO THIIA.
HaBecnas BuTpuHa npeacTasisieT coboil HECKOABKO CTEKJISHHBIX WM
JEPEBAHHBIX M10JIOK, 06bEANHEHHBIX B OBLLYIO KOHCTPYKLHIO C Pa3ABHX-
HBIMH CTeKJIaMH, KOTOPYIO YKDEIUISIOT Ha CTeHe.

HanosnbHasi BuTpuHA Mo3BonsAeT oueHb 3PHEKTHO IKCNMOHUPOBATH
o6pa3sub ¥ OTJAMYHO JOMOHAET MHTEPbEDP, OCOOEHHO €C/IM €CTh BO3MOXK-
HOCTb YCTAHOBUTD €€ B CEpeJInHe KOMHATHI I/1si OCMOTpa CO BCeX CTOPOH.
Tlo KOHCTPYKLMM BUTPHMHA MpeAcTaBisieT coboil 3acTeKIEHHBIA KapKac
C JZepeBAHHBIMH OHOM M Kpoimikoi (puc. 67). Kapkac cBapuBaioT u3
CTaJIbHOTO YroJIKa WUPHHOH 20—25 MM, OKpaIIIMBAIOT YEPHOU WK CEpOi
MAacCJISIHOM KPACKOM U 0BIUMBAIOT CHAPYXYU AEKOPATUBHBIMH [ePEBSHHBI-
M4 TTaHKaMu. [HO U KpbIKy u3roTaBamBawT u3 10— 12-muwuiumeTpo-
BOM (PaHepbl M KPEMSAT K KapKacy BUHTaMu. 3afHee W GOKOBble CTeKaa
TONUUHOA 4—06 MM 3aKpeIUIAlOT AEepPeBAHHBIMU IUIAHKAMU CHapyXH
MeX/Iy BbICTYIIaMH AHa M Kpbiliky, Cnepeay yCTaHABIWBAIOT B na3ax /Ba
Pa3[BUXHBIX CTeKJa, NepeKpbIBalOWIUX Apyr Apyra Ha 3—4 cM. C BHy-
TPEeHHeH CTOPOHBI K KapKacy MPUKPEIUISIOT KPOHIUTEHHB!, Ha KOTOpbiE
YKJIaABIBAIOT NMOJIKM M3 TOJICTOIO CTEKJa.

DKCMOHATHI XOPOLIO BUHBI, €CJIU IyOMHa BUTpUHBI He 6osblue 30—
35 cm, BbicOTa BEpXHEH MOJKH (OT 10J1a KOMHaTh) — He Goupiue 170 cm,
a nHa — He MeHblle 65—70 cMm. B 3roM npocTpaHcTBe pa3MelialOT Ha
PacCTOAHUAX He MeHee 25 CM MO BEPTMKAJIU TPH [OJIKH, YETBEPTOH CIiy-
xuT gHO. Ecm BuTpuna mupe 75—80 cM, mox moaku HY XHbI IPOMEXY-
TouHpie Onopbi. [Tox BUTpMHOM OcTaeTcsa CBOGOAHOE TPOCTPAHCTBO, KO-
TOpPOEe MOXXHO UCIIOJIb30BATh ISl BCTPOEHHOrO B OOLIMI ¢ HEI0 Kapkac
HEBOJIBILOro KOJUIEKLMOHHOrO IKadyuKa.

B BUTpHHE 00s3aTebHO HYXKHO 000pYyOBaTH aBTOHOMHOE OCBEIlE-
HHe. [l 3TOro mogxogaT MajorabapuTHble aBTOMOOHIbLHbIE 3/IEKTPO-
JIaMITBl, COEIMHEHHbIe MOCAEeNOBaTENIbHO B 1ienouku 1o 19-—20 namn
¢ HOMHMHANbHBIM HanpsiXXennem 12 BonsT (npn Hanpa)l(ermu ceTn
220 BOABT).

YuCa0 LenodeKk ONpenessioT M3 pacyera, yTo6bl MOl.l.lHOCTb ocselle-
HUst cocTaBasana 120—150 BaTT Ha KaXKAbI KBaApPaTHBIA METP MOJIKH.
Llerioyky COeaUHSAIOT MeXAy coboit napaute/HO. CoeNHEHUA BHINON-
HSAIOT MEHBIM IPOBOJOM cedenueM 0,25—0,5 MM B NOAMBHHWIXIOPHA-
HO¥ M3O0JALMU CEpOro WK JPYyroro HeiTpanbHOro uBeta. KoHuUbI NpoBo-
IOB MPUNaNBAIOT K KOHTAKTaM JIaMIl, BCE COEJAMHEHUS M AETaiM, Haxo-
ASIUHECS IMOJ HaNpsDKeHMeM, 3aKpalulMBaioT cepoit SMauibio. Llemouky
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Puc. 67. BUTpMHa /151 KOJUIEKLIMOH- —
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JIaMIT KpensT ¢ HHU)KHeHA CTOPOHBI MOJIOK OJIMXe K MEpemHEMYy Kpaw ¢
MIOMOILBIO TOHKUX CTAJIbHBIX [TPOBOJIOYEK, 3aLEIUISAsi UX 3aTHYThIe KOHLb!
3a Kpasi TOJIOK, C PacTAXKAaMH M3 MaJIeHbKMX NPYXXHMHOK. JlaMIbl M
NpOBOAA HM30JMPYIOT OT MPOBOJOYEK M PACTAXKEK IJIaCTMaCcCOBBIMH
BcTaBkaMi. JIaMIibl He IOJIKHBI KacaTbCs IMOJIOK, TaK KaK OT [eperpesa
CTEKJI0 MOXET JIOMHYTh.

B BHTpMHY MOMEIAIOT CaMble H3SIIHbIE, «BBICTaBOY-

Kak Hble» 00pa3lipi, PYKOBOACTBYSICb B IMEPBYIO oOdepelb
ggauecmn. JAEKOpaTHBHBIMH cOOOpaxkeHusiMu. JKenaTenbHo pac-
pa3ubi

nosaratb pPAAOM OKCIIOHATHl, KOHTPACTUPYIOLLME IO
¢opme u uBery. He cnepyer 3arpoMoxXpartb IOJKH
Ype3MepPHBIM KOJIMYECTBOM OOPa3LOB; PACCTOSHUS MEXAY IKCIIOHATaMU
JO/KHBL ObITh MPUMEPHO PaBHBI UX COBCTBEHHLIM pa3Mepam.

O6pa3upl pasMeLaloT [PU BKJIOYEHHOM OCBELIEHHUH: BlieyaTJIeHHe
OT DKCIOHATOB 3aBUCHT OT TOrO, KaK Ha HMX MajaeTr cBeT. [l HEKOTO-
poix 00pa3uoB HeOOXoAMMa He3aMeTHasi TIOACTaBKA M3 MEHOILIACTa,
CTPOUTENBHOrO TMICa WM OOBIKHOBEHHOM TJIMHBL

B mkady o6pasipl pa3MelaloT B COOTBETCTBUH C IPHHATBHIM NPHH-
IUNoM kiaaccudmkaumu. B cucreMaTHYeCKON KOJUIEKLMM B OOMH JIOTOK
MOMELIAIOT MPOCThi€ BELIECTBA, B APYroil — OKCHABI, B TPETHIt — CYJIb-
duab 1 T. A.; IpeACTaBUTENEH OXHOM IPYNIbI PacHOJAraioT Mo BO3MOX-
HOCTH B COCEACTBE APYr ¢ ApyroM. Kaxaplil JIOTOK H AIMK 3aNOJIHAIOT
LIeJIMKOM, 3TO NpHAAeT SKCHO3ULMHU 3aKOoHuYeHHbI Bua (puc. 68). Ilo
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B BUTpuHe HeOO/IbLIME KPUCTAJUIBI MOXKHO Pa3MeCTUThb Ha MepeJHeM
faHe MeXAY KpPYMHbIMM WTyaMd — OHM OyAyT XOpOLUO OTTEHATH
Apyr Apyra. B sioTkax u simmKax o0pa3ubl CMOTPATCS HECKOJIbKO IO-
JpYroMy — pa3HoKaiubepHOCTH 31ech Hajo u3berats. KpymnHbie U Mej-
Kue 00pasupl 0 BO3MOXXHOCTU XPAHSAT OTAEIbHO, 3TO BBIMJIAIUT Jydile
Y TIO3BOJISIET 3KOHOMHEE UCMOJIb30BaTh MecTo. [l COBCEM MaJIEHbKHX
KYCOYKOB M OT/IEJIbHBIX MEJKMX KPHUCTAUIMKOB ya0OeH BbUIOKEHHbIH
6esibiM 6apXaTOM MJIM MOPOJIOHOM [UIOCKMM SILIMYEK U3-MOJ FOTOBaJIb-
HH, M3MEPUTEHLHOTO MHCTPYMEHTA. -

«MHHHKOJLIEKLMH», COCTaBJIEHHbIE U3 HEGOMBIIMX 00pa3LOB NPUMED-
HO OIMHAKOBBIX pa3MepOB, XPAaHSAT B IUIOCKUX SALIWYKAX, pPa3/ieI€HHbIX
reperopoAKaMyu Ha OJVMHAKOBble sYEHKH.

B CIHA u ppyrux 3anajHblX CTpaHax MMONb3yeTCsA LIMPOKMUM pac-
MPOCTpaHEHHUEM TaK Ha3blBaeMbI MUKDOMAYHTUHZ — KOJUIEKLIMOHMPO-
BaHMe Ge3yKOPU3HEHHO COBEPIIEHHBIX 00pa3LoB pa3mepoM f0 1—2 cm.
Kaxaplit oOpasel] MOHTHPYETCS B MaJIEHbKOM CTaHZapTHOM (byTasip-
YUKe M3 NPO3PauHoro 6eCUBETHOrO MJIACTHKA, KOTOPbIA HaE)KHO 3ally-
[[aeT MUHEpPaIbl OT MbLJIM U B TO )K€ BpeMsl He MelIaeT pacCMaTpuBa-
HHIO, DYTIISIPUMKI COOUPAIOTCS B KACCETHI M0 HECKOJBKO JECATKOB LITYK,
a KacceTb! yCTaHaBJMBAIOTCS B KOMIMAKTHOM ilikagumnke. HenmpemenHnas
NPHHALIEKHOCTb TAKOM KOJJIEKIMH — OMHOKYJSIpHAS JIyNa MM MUKPO-
cKon ¢ He6osbiMM yBeaudenneM. Cpefin MeJKMX KPUCTaJUIMKOB Jierye
HAWTH COoBeplIeHHbIe 1 MOP(OJOrMYECKH Pa3HOOOpa3Hble 3K3EMIUIAPHI,
BMECTE C TEM OHHM ropasfio [JOCTyNHee [Jisl KOJJIEKL[MOHepa, YeM KpYIl-
Hble 06pa3ubl. Hapsay ¢ KOMNAKTHOCTBIO KOJUIEKLMH, 3TH OPEUMYLLECT-
Ba MMKDOMAYHTHMHIa, Hago0 AyMaTb, O0ecreuaT eMy HpPMBEPXKEHLEB H
cpeay Hawux JobuTeneil MUHEPAJIoB.

a5 0OcMOTpa KOJIJIeKLMM, paboTsl ¢ 06pa3uamu, MeJKOro npemnapm-
posaHus cienyeT obopyaoBaTh yao6Hoe pabouee mecto. CToa HOJIKEH
6bITh XOPOLIO OCBELLEH MPAMbBIM COJTHEYHBIM CBETOM MJIM JIAMIIO# MOILL-
HocThIo 60— 100 BaTT B cBeTOHenpoHMIIaeMoM abaxype, 6e3 pacceusa-
Tens, ycraHosieHHo# Ha BbicoTe 0,3—0,4 M. Iloa pykoit Bcerna gO/DKHbI
6bith 3—5 u 10—20-KpaTHble JAynbl, eule Jaydule — OWHOKYJISAPHBINA
MHKPOCKOI ¢ yBeaunyeHuem no 30—50 pas.

CBeTOUYBCTBUTE/IbHbIE MWHepajbl (CM. NPUJIOXKEHHe

MpoGiembi 2) cnepyer XpaHuTb B Kady, MOA CBETO3AILUT-
C HECTOMKMMH HbIMM H€XJIaMH, B KOPOOKax ¢ KpbllIkamu. MwuHepa-
MHHepasaMH 1

Abl ¢ AedpeKTHOM MPUPOAON OKPACKH, CKJIOHHbIE K Obl-
CTPOMY BbILBETAHUIO (TaKMaHHUT, LIBETHbie (DEHAKHUTHI),
XPaHAT 3aBEPHYTHIMU B 4epHyI0o Gymary. HekoTopbie KpHUCTaIb pealib-
rapa, caMOPOIHOI Cepbl, XaJbKOMMPUTA, OJEKJIbIX DYd Ha CHJIBHOM
CBETy, OCOGEHHO B COYETAHMM C TEIUIOBBIM OOJyYeHHUEM, MOTYT pac-
TPECKMBATbCA M aXe Pa3/IeTaTbCsi Ha OCKOJKHM. Takue o0pasupbl Takxe
CJIeAyeT XpaHUTb B 3aKPbITHIX KOPOOKaX; HA SIPKOE COJIHLIE, MO/ CHIIbHYIO
JlaMIly BBICTaBASTb UX MOXHO He GoJiee 4eM Ha HECKOJIbKO CEKYHI.
CoXpaHUTb HECTONKHE, 00E3BOXMBAIOLIMECS KYOPOCHBIE BbILBETHI
no3BoJsisieT 00paboTKa a’po30JbHBIM J1akoM aiast Bosioc «IIpenectb».
I'urpockonuuHbie u 00€3BOXMUBAIOLMECS MHMHEDAIb, HE UMEIOLIME 3a-
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UIMTHHIX TOKPHLITHE, XPAHAT B NEPMETH3NPOBAHHEIX COCYJIaX — BaHKax
C TONMITANICHOBHIMM KOAMAYKAMH MAM JNa0OPATOPHBIX CTEKASHHBIX
6GI0KCaxX C NPHTEPTHINHM K CMA3AHHLIMH BA3EJHHOM Kpbilukamu. B cocyx
€ 00e3IBOKMBAIIAMCH MMHEDPAAOM HAZO TOMECTHTbL OJHY-IABE Karw
BO/IBL.

Oco60oro BHHMAHHA TPeOYOT HekoTOpHEe CyabdWAN (MapKa3uT M
ap.) OKXACNeHMEe 3THX MHHEDAIOB — NPHINHA M'MbenM MHOrMX My3eil-
HEX 0Dpa3UOB, MAPHTHIUPOBAHHEIX OCTATKOB XXHBOTHBIX M DacTeHWii.
Hawbonee CTOAKR KpynHbie MOHONMTHHE KPUCTAANH C TIaJAKMMH HETO-
BpeXACHHBIMEA rpaHsvu. Hanwame TpemuH, uaparii, Me)XX3epHOBHIX rpa-
umn, Gn10YHOE CTpoeHKe YCKOPHIOT OKMCHeHue. Corpyannku Bputancko-
ro Myses B JIOHJOHE, TINATENLHO U3yuaBalve NpobieMy 3aLUUTHI CYJb-
¢upoB, NpUOUM K 3aKJOYEHHIO, YTO OKHCJICHHE MPOBOUHDPYETCA NOBBI-
IEHHON BAAKHOCTBIO BO3AyXa. B0 3aMedeHo, B 4aCTHOCTH, 4TO 06pas-
O CTaNM pa3pymaTscs GuiCTpee nocae TOro, Kak ObuTH HepeHeceHbl B
HOBHE MKaQh H3 HEAOCTATOYHO MPOCYIEHHOMH JPePeCHHBL. Y CTaHOB/IE-
HO, YTO OKMCJ/ICHHE HAYMHAETCH IIPU OTHOCHTENBHOM BJIaKHOCTH BORNY-
xa Buime 50%, ¥ panee pa3sBMBaeTCA C HAPACTAIOUIEH CKOPOCTHIO! Bbie-
JNAOMAACA CEPHAA KHCJIOTA CO3AAET OGNAarONpUATHYIO IAA pa3pylleHus
KHCJIYX0 CpeAly M OZHOBDEMEHHO BCJEACTBHE CBOCH TMIPOCKONMHYHOCTH
crnocobcTyer yBnaxHeHno. 3auMTHHE MOKPHITHA 3(dheKTHBHH JHLIb
[0 TeX MOop, NOKa HE MMEIOT MOBPEIKICHUA — HE3aMETHHIX HA IVIa3 Lapa-
IMH, Ny3LPLKOB M T. M.

PagukanbHbie METOAB 3AIIMTHL, KOTOPbIE MOJHOCTBLIO I'apaHTHPOBa-
J 6B COXPaHHOCTL CYMLPUAHBIX MHHEPAJIOB, NIOKA, K COXANEHHIO, He-
u3BecTHH. O6pasunl, BHU3KBAIOIINE ONACEHHA, CJASAYET XPAHUTD B IIKa-
¢y 13 BHAEPKAHHON CYyXOH APEBECHHN, JXEAATEJbHO B OTACABHBX Mep-
META3HPOBAHHBIX KOPOOKaX M3 CYyXOro aepeBa ¢ BMOHTHPOBAHHBIM CTeK-
NOM BMECTO KpuilIKM. IToryiomas M3/MIIHIO aTMOC(EPHYI BJIary, cy-
Xas ApeBeCHHA cnocobCTByeT MOAEPAKAHHIO OMArONPHATHONO MHKPO-
xmMaTa. B KOpoOKY MOXKHO HACHIIATL HEMHOIO CBEXEN0 CHAMKAres,
TaKXe oCymanmero Bo3ayx. Takune obpa3us He ciaeayer 6e3 HapoGHo-
cru GpaTh B PyKH, TaK KaK Ha HHX OCTAMTCHA CIOCOOCTBYIOIIME OKMCE-
HHIO BLIIC/ICHMS KOXH M TOBPE)XAAETCA 3alHMTHaA mienka. Ilepuoan-
YeCKM MX CJIEIyeT OCMATPHBATh M NPH MEPBHIX JX& MPH3HaKaxX HavaBlile-
rocsi OKMC/IEHHS NPOROAHTD HEHTPAM3ALHIO ra3000pa3HEIM aMMHMaKOM.
Jns npodwiakTHKH pekoMenayerca B mKady, rae XpaHATCH Cyabhua-
Hble MHHEpIbl, KaXabie 3—4 MecAua OCTARIATh HA CYTKH OTKPHITYIO
6aHOUKy C PacTBOpOM aMMHMaKa. JTH Mepbl JAIOT BO3MOJMKHOCTb Npeao-
TBPATHTb WM XOTHA OB Hafionro 3afepXaTh pa3pyllieHHe HECTOMKHX
06pa3zuos. .

Ot 06pa310B, OKUCJIEHHE KOTOPHIX 3aLUI0 CJAUIIKOM AaJIeKo, 00bIYHO
ApUXOoAUTCS U36aBAATbECA. Oc060 LieHHBIE DKCTIOHATBI XPAHAT B CTEKJIAH-
HBIX COCyaax, 3aro/JIHEHHbIX Ba3€JWHOBBIM MacCJ/IOM.
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MuHepanbl OnpeaesieHbl, obpasey OTNpenapHpOBaH,
Yro, rae, MPUCTPOeH Ha cBoe MecTo. Ocraercs mocjeaHee U CO-
Korna? BEpIIEHHO 00fA3aTesbHOE: NMOJHOE M TOYHOE ONHUCAHUE

HOBOrO KOJUIEKIIMOHHOTO IIOCTYIUIEHHsl. Bmopy TyT
BCIIOMHMTb, YTO MHHEPAJIOIMUECKUIt 00pa3el — 3TO NAMATHUK nPpupodsl,
ee YaCTMUKa, €€ HENMOBTOPMMBIM aBTOPCKUM 3K3eMIUISAP: Belb CEpUifHOe
NPON3BOACTBO MPUPOJE HEBEAOMO. A 3HAYUT, KaXXAoMy o0pa3Ly Heobxo-
JHMM CBOH «ajapec», KaK MPOM3BEJAEHUIO UCKYCCTBa — aBTOPCKOe HMs.
PaHO WM MO3JHO 3TO OCO3HAET KaX/blil COOHpaTeb, HO K TOMY BpeMe-
HH, YBbl, y)X€ HEBO3MOXXHO BCTIOMHUTb, KaKOr'0 «POAY Y IUIEMEHM» KaiXK-
IbIit U3 MHOXKECTBA IOCEJMBIIMXCA B KOJUIEKUHHM 00pa3noB. OTCyTCTBHE
WIN 3alyLeHHOCTb JOKYMEHTUPOBaHMA — CYLIECTBEeHHBIH M, K coXaJe-
HMIO, BeCbMa PaCPOCTPAHEHHDIH HEJOCTATOK JIOOUTENBCKMX KOJIIEKLIMIA.
Cepbe3Hasi KOJUIEKIUSI HMEET HENMPEXOASIYI OOLIEKYJIbTYPHYIO LEH-
HOCTb.

Koraa-HuGyab 3KCTOHATH OKAXYTCA B APYTHX PYKaxX, a HEKOTOPHIM,
BO3MOJXXHO YroTOBaHa MOYETHasi CyapGa CTaTh AOCTOAHUEM MYy3esl.
M HE3aBUCHMO OT CBOMX COOCTBEHHBIX HHTEPECOB KOJUIEKLIMOHED 00s13aH
€O BCEil OTBETCTBEHHOCTBIO M03a60TUTLCSA O TOM, YTOOBI KaXKAbIA MOCTY-
paromui B ero cobpanue obpasew NoTydan CBOE «yAOCTOBEPEHHE JIUUHO-
CTH», KOTOpoe obecreynBasio Obl €My [OJTYI0 XXH3Hb, BO3MOXHOCTb
OPMHOCHUTb T0Jb3Yy M OrpaXkgano Obl OT HE3aCJay)XEHHOro 3aGBeHMs.
HsBecTHO, uTo B 50—70-€ rojpl MPOULIOTO CTOJETHA 60JbIIOE YHCJIO
HeyuTeHHHX o00pa3uos I'eosnoruueckoro HbiHe (Mumepasormyeckoro
uM. A. E. ®epcmana) Myses AkageMum HayK 6bUTO MPOCTO BHIGPOLIEHO
K3-32 HEBO3MOJ)KHOCTH YCTAaHOBHTb UX IIPOMCXOXKAEHHE, a BIOCJIEICTBUH
norpeGoBaock 15 €T yNOpPHOTro TPyAa LEJOTO KOJUIEKTMBA MMHEPATIO-
ros, Bo3riasusieMoro B. Y. BepHaacKuM, uTOGBI NMPUBECTH B MOPAFOK
onHucaHue, BEPHYTh KOJUIEKLIMAM HayYHYIO M KYJIbTYPHYIO LIEHHOCTB, MPO-
JAyMaTh ¥ HaJagUThb UX AokyMeHTalmo. HakoHen, Kosnekuus Hy XgaeTcs
B yYeTe MOTOMYy, YTO MPEACTABIAET LEHHOCTb JJI CaMOro BJIaJieJiblia;
CPEZiM CEPbE3HBIX KOJUIEKLMOHEPOB BECMOPANOK B 3TOM Jiesi€ BCEraa Gbut
AYPHBIM TOHOM, IPU3HAKOM NMOBEPXHOCTHOTO OTHOILIEHUSA K KaMHIO, Jier-
KOBECHOCTU YBJIEYEHMS.

Kak gokymeHTHpoBaTh Kosutekiuio? CouutemMcs Ha ocHoBarensi Mu-
Hepajioruyeckoro My3es MockoBckoro yHusepcurera I'. ®umepa doH
BasbareitMa, HEMELIKOro yuyeHOro, u3bpasluero poauHoi Poccuio.
B 1806 r., MHCTPYKTUPYsl COTPYZHUKOB OyAyILEro My3esi, OH OTMETHJI:
«...0nucanue My3esl... JOJDKHO ObITb KONMHMEIO MPUPOABI, TPeOyloLen mo-
CTOSIHHO HOBBIX U3bICKaHHI U JOCTaBJISAIONIEH 3aTO TOCTOSIHHBIE HAC/IaXK~
OEHUA».

Bce o6pa3supl J0/KHBL GbITH MPOHYMEPOBAaHL! (MpPOLLE BCEro B Io-
pAAKE MOCTYIUIEHUS B KOJUIEKLMIO) M 3aHECeHb B onmuch. I'me-HUOyab
c60Ky MM Ha 0OpaTHOIi cTopoHe o6pas3iia abpa3uBHEIM OpyCKOM WM Ha-
MWIbHUKOM BLIPABHUBAIOT HEGOJBIIYIO MJIOINAJAKY, Ha KOTOpPYIO Gesoit
MAacJAsiHOM WIM HUTPOKPACKONW HAHOCAT METKY pa3MepOM IMPUMEpPHO
3X 8 MM, M mocje BBICBIXaHMS HAANMCHIBAIOT YEPHON TYUIBIO HOMEP.
HoMepok MO0XXHO HameuaTaTh Ha MalIMHKE WM HalMCaThb OT PyKH Ha
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3570 Mun.ony Bucuyr B¢ | 79
" PasH.
KNENOPAH ZnS : /(70';“%, {a’ue‘m ¢ orne-

Apy3a TeTpasppos c Wampaun ip- o€ Kéapya w

KPACHO-KEeNTOUN 30HAaNb- dugpcicobeuina, bonroerins s

HOCTbIO 12x18 cm itzt-uyma«a, € waeewlrosu
Me3KaaraH apusr

ﬂazaxc*raa 09.1985 MeCTOPOMAL. lata

Koapa -0de, Y Kagaxcmas| Ui, 1955)

Puc. 69. KomnekuMoHHbIE 3THKETKH

noJIOCKe 6YM3FH, NPHUKJICUTh KJICEM «MOMeHT» U UM Xe CJIerKa NOKPBITH

CBEpXY.

HOJJ, TEM XK€ HOMEpPOM B OIMMCH WJIH B KApPTOTEKE A€1aeTCsl HCYEp-
NbIBAIONIC nonpoGHax 3aMKCh:. HA3BaHUA MHUHEpAJIOB U pa3HOBHILHOCTel7[,
xumudeckasi ¢GopMyJia OCHOBHOTO MUHEpaJa, rie ¥ KOTAa HaiifieH o6pa-
3ell, ero pasmep, MOpdOJOrHIECKHE U APYTHe XapaKTEPUCTHKHM, CIIOCO0
AMArHOCTHKHM H CCbIJIKA Ha JIMLO, BHIMOJJIHNBLICE ONPECOCJICHUE, CBEACHUA
0 NpoBeAeHHON 00paboTke (ymajieHue KajbpLMTa M T. 1.). B 3amucsax
MOJXHO HCIIOJIb30BaThb YCJIOBHbI€ 3HAUKH, YKa3HBAalOLWINE HA KOJUICKLH-
OHHYIO ¥ MHUHEPAJIOTHYECKYIO LIEHHOCT 00pa3ua, Hanpumep: W — o6pa-
3el] ¢ MECTa MePBOi HAXOAKM AAHHOTO MUHepasa, @ — ocobbie Mopdo-
JIOTHYECKHE AOCTOMHCTBA WJIH 0C060 BBICOKO€ Ka4YeCTBO 06pa3ua, * —
PelKuii MUHEPaIbHbIA BUA ¥ T. A. Ecn o6pasel He sBasieTcs COOCTBEH-
HOM HaXO)J,KOﬁ, HeOGXO}lﬂMO YKa3saTb, OT KOIro OH IOJIyY€H, — 3TO MO-
XKET NPpUroguTbCA, €CJIN HOTpCGY!OTCH AONOJTHUTEJIbHbIC CBEOACHHUSA.

ITpuMmepsr 3amucu:

1270. Ananaur CasFe[PO4]2- 4H.0.

1271. Busnanut Fe;[PO4}, - 8H:0. ]
Jipy3a paclLlelUIeHHHX KPHCTaUIOB B MONOCTH «TabauHoit» pyabl. 6,5X 9X 7 cM.
IOxHas crenka kapbepa «A», KambiubypyHckoe mectopoxieHue, KepueHckmii
n-oB. Maii 1985 r. OnpeneneHue Bu3syasnbHoe.

1272. TInput FeS,.

KOHKpeluns ¢ NpHU3HaKaMH CKEJETHOrO POCTa KPHCTa/LIoB, KYBOOKTaspHuecKoe
orpaHeHHe rojoBok. 4X 6 X 4 cM. Boct. yacTe MsukoBckoro kapbepa, MockoBckas
061, M3 10pCKMX NHrHMTOB BOMM3M KOHTAKTA C M3BECTHAKAMH MAMKOBCKOTO ro-
pu3onTa. Maii 1985 r. Onpepenenue susyansuoe. Ot 0. I1. Muxaiinosa.

1273. Jlubereuur Cu, [PO,] (OH). dmur Cus[POs]12(0OH)s H0.

Mesikue n3oMeTpuuHBIE KPUCTaJUIH Ha cdepoantax aaura. 5X 7X 3 cm. U3 orsa-
J10B Bricoxoropckoro pyauuka, Huxuuit Tarun, Csepaiosckas 061, Uionb 1985 r.
Onpegenenns: MubeTeHUT — nasuIbHOM TPyGKoi (#a Cu u PY, anur — BH3yaJIbHOE.
Ot 10. I1. Muxaitnosa. Lo

1274. Bopuur CusFeS,. Xambko3un CusS.

@ CpocToK KPYNHBIX KPHCTaLIOB ¢ mpeobaamanueM {110}, anurakcus Meaxux KpH-
CTa/LI0B Xasibko3uHa. 9X 12X 8 cm. xe3kasranckoe Mecropoxaenue. llentp.
Kasaxcran. Onpepenenue susyanstoe. Ot B. I'. Crapkosa, okTs6pn 1985 r.

V¥ * Chepokpucraibi Ha oxameHesoM Aepese. 2,5X 7X 2 cm. Mbic XKenesuwit Por,
Tamanckuit n-o. Mait 1985 r. Onpenenenue Bu3yasibHOE.
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IMpy KaxaoM 06pasiie J0/KEH HAXOIUTBCS €TO «IACMopPT» — COAEP-
JaTeJIbHasi 3THKETKA, COCTaBIeHHasi o eguHOi dopMe: HoMep obOpa3-
1a, Ha3BaHME M XUMHYecKkas ¢OpMyJia MUHEpPaa, OCHOBHBIE XapaKTepHu-
CTHMKH, CBEICHHSI O MECTE M BPEMEHM HAXOAKH. B JIIOGMTENBCKMX KOJI-
JIeKIMSAX YAOGHE! MaJleHbKHE STMKETKHU, HAMUCAHHbIE Ha 3apaHee pacuep-
ueHHbIX O/aHKax (puc. 69).

CIMMUCOK PEKOMEHIIYEMOM JIMTEPATYPbI

Hununenxo I1. I1., Kanunun I1. B. Onpepenvtenb MMHEPaIOB [IPH MTOMOLUM N1aANBHON
Tpybxn. M., l‘ocreonnsna-r, 1947.

Cauo;umuuuoe H. A. IlpakTHyeckoe PyKOBOACTBO 1o MuHepajoruu. M., Henpa, 1972.

Cmonvanunos H. A., Cuneey6 E. C. Onpepenurens mnepmﬂuux MHHEPaJIOB.
M., TIocreonuspar, 1950.

JAnarHocTHYecKHe JaHHhIE MHHEPAJIOB COAEP)KAT TaKXKe BCE CIIPABOYHMKH M KYPCHi
OMHCaTeIbHOH MHMHEPaJOruH.






Cnyuasochb .11 Bam, uuTaTesib, pa3MbILLIATL O TOM, IOYEMY Bbl COOMpaeTe
MuHepasnbl? Yro npusiekaeT Bac B Ko/L1eKUnMOHMpOBaHNMM?

..OTrpaBuUTbCA Ha Kpall CBETa, WUCMbITaTh OArOpOLHLI a3apT no-
MCKa, «BbUIOXXHUTBCS» A0 KOHUA — W HalTU TO, YETO €HIe HHKTO HE HaXo-
An/1. YBepeHHOCTb B CBOMX CHJ/IaX, B CIOCOOHOCTH AOOHTLCH 3a3XyMaHHO-
ro, TOpP>XeCTBO HOCTHI)KEHHUs LeJH.

Hu ¢ ueM He CpaBHUMAsi PafoCThb OT AOOHITOro TpOde R, KOTOPbil Bee-
IIa MOXKHO B3ATb B PYKM M JIIOOOBATbCSA CKOJBKO YTOAHO.

BeyHas ¥ HenoapakaemMasi KpacoTa KaMHsA, MOJKIEH CBEPKHYBIllas B
3aMILeNION CTapoil KOMM, CPeiM 0e3XKM3HEHHOH MOHOTOHMOCTH CKal, B
TULLIMHE TeMHOW IUTOJIbHH...

Tak, HaBepHO, MOTJIM 6Bl OTBETHTb BCE WM 110 Kpaiimeit Mepe Gonb-
[LIMHCTBO KaMHeJ00B.

..Ilepunetun «mons» no3aam, TUIATENbHO OTOOpDAHHBIE H JHIOOOBHO
yXO0)XeHHble 00pa3lbl 3aHAIM CBOM MECTa B KO/UIEKUMM. A [falibiie CYAb-
0a MX CKJIaAbIBaeTCsl MO-pa3HOMY.

EcTb Ha cBeTe ynuMBUTENbHO Bedyume coOupatenn. PeakocThbie
Haxonku, GoraTole cOOpbl — BCe Kak 0O 3aKa3dy CXOoZMTCst K Hum. Ca-
Mble GaCHOC/IOBHbIE YJaud BBINAZAIOT Ha MX fomo. Takmx Gororsopar
My3eH; UX CBEPXDbECTeCTBEHHbI Jap BHAETb OYKBAILHO CKBO3b 3EMIIO
0OMIbHO POIMT KOJJIEKUMOHEPCKHUE JIETEH/Ibl; APY3bR-KaMHeIOON 10Ma-
IOT TOJIOBY HaJ CEKPETOM HMX YCNIeXOB M He HAXOLAT BPa3yMMTEIALHOTO
obbsicHenus. K Takomy coOuparTeso HacTosliee BAOXHOBEHNE NPHXO-
IUT TOJILKO B M0Jie, M JOOBITHLF 0Opa3el] ZOpOr eMy KaK Tpodeit, Kak na-
MSATb O 3BE3[JHOM Yace — 00 YB/IEKaTENbHON OXOTe 33 KaMHEM.

EcTb M gpyroii Tam cobupatens. Y eMy He 4yXibi CIOpTHBHBIE
CTpacTH — 6e3 HMX, KaK U3BECTHO, KOJLIEKUMOHEPOB He ObiBaeT BoODNE.
Ho He MeHblie pagocTH JOCTaBAsAeT €My CHOBA M CHOB3 Pa3r1sIbiBATL
KaMeHHble COKPOBMILA, BCAKMI pa3 OTKPLIBas B HUX HOBOE, HE MEPECTa-
Basi TOMY YAMBJIATBCHA M HEM3MEHHO HAXOAs B 3TOM MMIRY IS YM3 M
BOOGpaXeHus.

«..Tem Gonee Xean s UMETb HEKOTOPbie OOPa3libi, UTOOM Yepe3
HEMOCPeACTBEHHOE CO3epLaHue AOCTUFHYTh KaK Obm 6ojee rnyGokoro
YCMOTpPEHMs 3THX 3HAUMTE/bHBIX SIRICHUN Npupoabh». [IpommkrMTeCh
MyZAPOCTBIO 3THX HECYETHBIX CJIOB. TaK FOBOPH/ O BIaAeBiNeM NM BCK
JKU3Hb yBJIeUeHUM BOCBMUIECATUIeTHUH ['eTe — BCe ellie, Kak i B MONO-
IOCTH, CTPACTHDBIN KO/UIEKLMOHED, HEYyTOMUMBII M a3apTHbIH COOMpaTeb.

Xopoio /i1 Bbl 3HaeTe Bally koyulekuuio? He cnemmnre ¢ otserom,
XOTA OH M KaxXercs odeBMAHbIM. CripocuTe cebsi: 4TO BaM H3BECTRO
0 BalMX MHMHepasiax, MX CBOMCTBAaX ¥ MPUMEHEHUEX, 00 0OCTOATENLLT-
Bax MX OTKPBITHSA, JUYHOCTAX OTKpbiBaTesed? UTo Bhbi 3HaeTe O 3HaMe-
HUTBIX MECTOPOXXIEHUSIX M BbIAAIOIUMXCS HAXOdKaX ITHX MHHEpanoB?
O ueM roBOPAT BaM OOJMK KPUCTA/UIOB, MX BEJMYMHA K PACRONOKE-~
HHE, PUCYHOK rpaHeil, UBeT, MPO3PaUYHOCTh — OECKOHEUHbIC MIOBHCH
Kaxxaoro o0pasua, XpaHMMOro B Balleit KOJUIeKUuH?

IMo3HaHMe HAUMHAETCS ¢ TOYHOTO Ha3BaHUs. 32 HUM — TEPMUHOM —
AOCTUTHYTBHIN 4e0BeYeCTBOM YPOBE€Hb KOJUICKTMBHOFO 3HaHWS, RPOBE-
peHHble HayuHble KoHUenuuu. M ecam Bl B COCTORHMM NIPABILILHO HA3-
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BaTb HE TOJILKO Ball MMHEPaJl, HO M THIl arperaTa, COOTHOLIEHUS MeXAY
MHIMBHIAMH, U TeM GoJiee eciM Bbl CMOXeTe Pa300paThCsl, HACKOIBKO
BCE 3TO THIMYHO WM HEOOBIYHO, TO KaK KO/UIEKUMOHED B 3HaeTe O
MHHEpaJie HE TaK YX MaJo.

Koraa-To 0BEJIOCh MHE B KOMIAHHH ¢ GOJIbIIMM 3HATOKOM MHMHepa-
JIOB HaOpeCTH B MOIMOCKOBHOM JieCy Ha OOHa)KeHHe C UyJeCHbIMH KO-
namu xaaueaona. Haxonka peakasi, K TOMy XK€ KpacMBasi — HacCTOs-
lee KOJUIEKIMOHEPCKOE CYacThe! A JUIS HOBMUKA, KaKuM si Obl1, —
cuacThe BABOIiHE. B pyKkax y Hac GbLIM «KJIAaCCHMUYECKHE», PEAKON Bblpa-
3UTEJIBHOCTH «HATEUHBIE» XaJIIEMOHBI, C BEJMKOIETHBIMM TOYKAMH, CBU-
CAIOIMMH CO CTEHOK XKEO[ XaJlEeIOHOBbIMH COCYJIbBKaMH, Aa elle Koe-
I7ie OHM Pa3BETBJIAINCH M M3rMGaIMCh PUYYAIHBBIMM KPIOUKaMH (pHC.
70).

Ho CTOMIO MpUIASHAEThCS, X BO3HHKAJIO CTPAHHOE Blieuat/ieHue. Bhl-
XOOUT, BONPEKM 3aKOHaM (PM3NUKM MHHEPAI006pasylolmii pacTBop
rae-To Mo MyTH CBOPa4YMBaJjl B CTOPOHY WJIM AaXe HaTeKasl CHM3Y BBepX?
Yro-TO 3AeCh GbUIO HE TO. A €C/AM MOJOCTb Gbijia 1EJIMKOM 3aloJHEHA
PacTBOpOM, — M, MEXJLY IIPOYMM, MOTJIO JIM GBITh HHAYe? — TO O KaKuX
«HaTeKaX» BoobLIe Morja uaTu peus? CI0BO, KOTOpoe Mbl yHoTpebisem
6e30TuUeTHO, MO MNPHBBIYKE, CTAMO 3BYy4aTb KakK-TO (PajbLIMBO.

O6bsACHEHME OKa3a/oCh HEOXHMJAHHBIM: KPHCTA/UIN3aLNsl Ha Me-
MGpaHax. ATo TOHKHE IUIeHKH, 06aaaaomue cnocoGHOCTLIO MPONYCKaTh
MOJIEKYJIbI BOAIBI M 33i€p)KNBATh PaCTBOPEHHOE B HEM BELIECTBO, — CBOE-
ro poga cuta. Mem6GpaHa M3 CTYIEHHCTOTO KpeMHe3eMa oOpa3oBasiach
Ha CTeHKaX IOJIOCTH NpPH B3aMMOIECHCTBHH €€ COAEPKHUMOro ¢ KaKUMH-
TO MHOPOIHBIMM PACTBOPaMH, NMPOHMKABIIMMH Y€pE3 MOPH M3 TIOPOABIL.
C nosBnaeHneM MeMOpaH BCTYMAalOT B AEiiCTBHE CBOEOOpa3Hbie MeXa-
HHU3Mbl MUHEPAIOOOpPa30BaHMUsA, IPUAAIOLIME MY OTAAJIEHHOE CXOICTBO
C mpoleccaMH B XXHBbIX OpPraHu3Mmax, IAe MeMOpaHbl MIpaioT KoJoC-
CaJIbHYIO poJib. BeeacTsne ogHocTopoHHer auddy3nn (ocMoca) Boabl
B MPOCTPAHCTBE MEXIY CTEHKaMM M MeMOpaHoOil BO3HMKAeT MOBbLILIEH-
HOE ZIaBJIEHHE, TO 3AECh, TO TaM NpopkIBalollee IIeHKy. B 6pewb ycTpem-
JAETCA CTPYiKa XHAKOCTH, CKONMBLIECHCS 3a MeMOpaHoil; OT COMpUKO-
CHOBEHHMSI C COIEPXHMBIM MOJIOCTH OHA TYT )XXe OOBOJIAKMBAETCS MeM-
6panHOI 06010YKO, MPEeBpPAILAACh B TOHKMI TpyGuaThiii Boipoct. Tpy6-
yaras MeMOpaHa TYT Xe HauMHaeT «paboTarb», HarHeTash BHyTPEHHee
HamneHue, MoA, AEHCTBMEM KOTOPOro TpyOKu BETBSTCA M AeDOPMUPYIOTCH.

KOHEYHO, B MUHEPAJIbHON NMPHPOAE, B LIapCTBE MUHEPAJIOB 00pa3o-
BaHMe MeMOpaH — Jesi0 HedacToe. [IJisi 3TOro Hy)KHO CTeUeHHe pa3Jivy-
HBbIX OOCTOATENLCTB: HY)KHO, YTOOBI IOSIBUINCH KaKUE-TO «APyrue» pacT-
BOPbL, YTOOBI OHM MOTJIM [IPOCAYMBATLCA B IOJIOCTD, IAe MPOUCXOANT 06-
pa3oBaHHE MHHEpAJIa, YTOOB! IIPH peaKiMU C COLEPKUMBIM MOJIOCTH BO3-
HMKQJIO CTYAEHHUCTOE BELIECTBO CO CBOMCTBAMH TOJyIPOHHIAEMOM
MeMOpaHbl; HY)XHO, HaBepHO, n MHoroe apyroe. Ho tam, rme Bce 3rto
TaK WM UHa4e COCTOSIOCH, MPOLECC Pa3BUBAETCs B OOLIMX YepTax Ofu-
HAaKOBO: BO3HHMKAEeT «IOJyNpOHHIaeMasi» MeMOpaHHasi TEeperopojxa,
uepe3 KaKoe-TO BpeMsi Ha Heil TOSIBIAIOTCA TPYOKHM, OHM M3rubaiorcs
M BETBATCA M T. . Bce 3To KaXX/abiii MOXET BOCIIpOM3BECTH Y cebsi ioma.
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3TOT pa3 Bbl ciesiasiv MasieHbKOE OTKpbITHE, Bbl C MOJIHBIM NPaBOM MO-
JXeTe UM FOpIMTBCA M CHelaTh B BaileM KaTasore MOMETKY: «YHMKaJIbHO».

MOXHO COCTaBUTb KaTaJIOrH [0 CUCTEMAaTHKe, MOP(OJIOrHKH, OHTO-
reHUH, MECTOPOIXAEHHUSAM M PermoHaM U T. A. Bce 3To -— Ba)XHbI€ HOKY-
MEHTBI, XapaKTepuCcTHKY Baileii KoJuiekun, a COCTaBJIe€HHE KaTaJloTOB—
OT/IMYHBIA MeTOH caMooOpa3oBaHns. DTOM XKe e CAYKUT U COCTARIE-
HUe MHOOPMALMOHHBIX CBOJOK IO OTHEJIbHBIM MHHEpaJbHbIM BHAAM.
Ciofia BKJIIOUAIOT CBEZIEHUsI 00 WX CBOMCTBAX, Gbopmax MpUPOAHBIX Bbifle-
JIEHHH, mpoueccax obpa3oBaHus, ocoGeHHocmx B PA3JIMYHBIX MECTOPO-
KAEHUAX, NPUMEHEHNAX, UCTOPHUH OTKPBITHsA, MPOUCXOXIAEHUN Ha3Ba-
HUsi, Tydmux oOpasuax u T. 4. HeoTbemieMoit 4acTbio Takoi CBOAKHM cTa-
HyT COOCTBeHHbIE HAGMOAEHUS.

UnTtepecHo ¢ororpadupoBaTh MuHepaabl. EcTh J00MTEAM, JOCTHI-
M€ UCKYCCTBa B 3TOM OYE€Hb He MPOCTOM [eJie, U €CTb JaXKe KOJUIEKLM-
oHephl poTorpaduit MuHEpasorHuecknx o6pasios. MotorpadupoBaHue
MMHEPAJIOB MMEET CBOM 0cobeHHOCTH. [/1aBHOE — 3TO OBJMAJETH CJIOXK-
HbIM MCKYCCTBOM IlepeZlaud CBETOTEHBIO (POPMEI, XapaKTepa MOBEPXHO-
cTH, 00beMa, Npo3pavyHOCTM MHHepasoB. DoToannapaT AO/KEH ObITb
cHabXeH BBICOKOKAYEeCTBEHHOW OIITHKOM, )XXeJaTeAbHO 3epKajbHOM Ha-
BOJZIKO#1 Ha pe3kocTb. HeGonbuine o6pasupl ¢poTorpadupyoT ¢ MOMOLIbIO
YIJIMHUTENbHBIX KOJIEL, WJIM HaCaJOYHBIX JIUH3, MPEANOYTUTENbHO AJINH-
HO(OKYCHBIM 00beKTUBOM. [Ipy cbeMkax GJECTSILHMX KPUCTAUIOB U3-
HaBHa TMPaKTUKYETCH «3abIMJIeHKE» GIUKYIOIMX TOBEPXHOCTEN HaM ro-
PAIIMM MarHieM, YToObl YMEHBIIWTh HaNpaBIEHHOE OTPajKEeHHE CBETa.
Ho moctaTte Maruuit B JleHTax WIM CTPYXKe He TaK NPOCTO, M eMy Hali-
JleH MPOCTOM 3aMEHHMTE/Ib — XJIOPUCTHI aMMOHUU (HamaTteipp). He-
Gosbllioe KOJIMYECTBO NOpOUIKa XJIOPUCTOTO aMMOHHS BOSTOHSIOT Ha-
rpeBaHMEM Ha META/UIMYECKOH I[UIACTHHKE C MOMOIUBIO DasUIbHMKA, M B
00pa3yoIMiicsi IbIM Ha KOPOTKO€ BpeMsi BHOCHT doTorpadupyemsiit
obpa3eu. [Tpu 3TOM MOBEPXHOCTb JOJKHA MOKPLITHCS JIULIbL OYEHb TOH-
KMM OesiechiM HaJIeTOM, CJerka CHUXKAIOIIMM, HO He YHWYTOXXAIOLIUM
6neck rpaneit. Haner sierko cMbiBaeTcsi 0ObIUHOM BOdON. ‘[/1s1 CheMKM
MPEANOYTHUTENBHO HCIIOJIb30BaTh HECKOJIBKO paccessHHOe OCBeLleHHeE.
MOXHO ¢ 3TOH Lie/blo ToMecTHTh oTorpadupyemMsiii obpasen B mpo-
CTOPHBIM UWIMHAP M3 KaJbKH, Pa3MeCTHB CHAapPY)XH HCTOYHHMKHM CBETA.
®oH f0sKeH ObITh POBHBIM, 6€3 OTBJAEKAIOMIMX AeTasel, a JiA LBETHOM
dotorpadpun — enre u nogxonpsueid okpacku. CbeMka Ha |(CTeKJie, IpU-
HOIHATOM Ha/l 0JIOM WJIH CTOJIOM, MO3BOJIAET H30aBUTHCA OT NaAaloIIMX
TeHei. JIJIf NOACBETKN TE€HEBbIX YYAaCTKOB Ha OOBEKTHB HaJEBAIOT «BO-
POTHHMK» U3 aJIOMHHHEBOM Goabru MM 6enoi Gymaru. Ilph oGpaGo'rxe
doTonseHkH U neyatn doTorpaduil HeOOGXoAUMO ;J;oﬁunaTbrﬂ Xopolei
npopaGoTKH BCEX AeTasei.

Xopomasi doTorpadus MHTEPECHOro ofpa3sua B CONMPOBOXAEHUH
COAEPKATENBHOIO M MMHEPAJIOTMUYECKH TPDAMOTHOTO TEKCTA — YeM He
MaTepuas AJiA ONyOJMKOBAHMA B OLHOM M3 MHHEPAJIOTMYECKHX JKYpHa-
J0B?

B oraunuue ot ¢pororpaduu, pUCyHOK — HM300paxkeHue Oosnee 0606-
HIeHHOe, B KOTOPOM aBTOP pacroJaraer OO.IbIIMMHM BO3MOXXHOCTAMM
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Puc. 72. Cpocrok kpncrauios kBapua. PucyHok A. H. Casuna

4T0-1M60 BHIIEIMTD, MOAYEPKHYTb (puc. 72). UHOrma PUCYHOK fenaercst
CTMIM30BaHHBIM — HAMEPEHHO CXEMATHYHLIM, 6€3 MMOJyTOHOB U BTOPO-
CTEIeHHBIX JAeTaJieH.

KosekuoHMpoBanue — 3TO M IIPOCTO, ¥ TPyAHO. Bce 3aBucHUT OT
MHTEPECOB M MOTpeOHOCTeH coOMpaTesi, OT €ero Kpyro3opa, OT IIOHAMa-
HHA CYIHOCTH coOupaTesibcTsa. Ec/m yX MoBessio v nmonasicsi KpacHBBIi
KaMeLIeK, To MPUHECTH ero AOMOil — uyTo MOXeT ObiTh npoue? Cobupa-
TENILCTBO COMYTCTBYET aKTHBHBIM (pOpMaM OTABIXa: KTO JIIOOUT myTere-
CTBOBaTb, HEMPOYb 3aXBATHUTb HA MaMsThb 3a6aBHBIA KaMeHb — [OYEMY
6bl HE MOCAY)XHMTb €My ODMIHHA/bHBIM YKpalleHHeM KBapTupbi? 3Hako-
MBbIii F€0JIOr HANMILET Ha OyMajkKe Ha3BaHWE, a MOXHO 000HTHCH M 6e3
HazBaums. M TecHATCA Ha MOJIKax, MOpaXkas rocTel, DK30THYECKHE
MOJiHble G€3AENYLIKH; HUKTO TOJKOM M HE 3HAET, YTO ITO M KaK XOTH Obl
Ha3biBaeTcs. IlepeMEeHUTCS MOJa — WMCUYE3HYT KaMHHM, ¢ OOMIHOM ObI-
CTPOTOM 3aliMyT HX MECTO Kakue-HHOYAb Opyrde CyBEHMPbI.

HcTuHHbIA cOGMpaTelb — 3TO BIIOOJIEHHBIA B IPUPOAY M B MMHepa-
JIbl YEJIOBEK, MOCTOSIHHO O/I0JI€BAEMBbIH Pa3HOOOpa3HEMIIMMM BOIpPOCa-
mu. @. Kaccupep, oaMH M3 CTapeHiiMX MHHEPAJIOroB-KOJUIEKLMOHEPOB
Halero BPEMEHH, BCIIOMHMHAJ, KaK MaJIb4YMKOM MOJy4Yus B OAAPOK Mep-
BBIif B CBOEH XU3HHM 0Opa3el — a MM Obi1 BCEro JIMIIb CIIaMHBIA 06J10-
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MOK TrajieHdTa: «5I mnoyyBcTBOBas >XMBeiilllee MIOOOMBITCTBO, M MEHS
nepernoaHuan Borpocki: Kak oH Bo3Huk? OTKy/a ero HenpaBWIbHas, HO
BMECTE C TeM U MpaBwibHas ¢popma? I'me HaiiTu eme Takoi xe? [huemy
oH Takou Tskeabli? Kak HaiiTu emy npuMeHeHue?.. I 3agaBaj aru Bo-
MpOCHI TOTJa; ¥ TENEePb, Yepe3 CeMb WM BOCEMb AECATKOB JIET, A B(e elle
yuyych M Bce elle cnpammBalo. IlpaBna, cerofgHs, KOrga MHe MOYTH
[EBSHOCTO, 51 yXKe 3Hal0, YTO MOKa ellle He Ha BCe BOMPOCHI MOJXKHC OTBe-
TUThb... HO XaXpna no3HaHus — COKPOBEHHOE CBOMCTBO MOEH Harypbi».
KOHomeckyI0 cTpacTh K O3HaHUIO POHEC Yepe3 BCIO CBOIO HOJATYK U He-
JIETKYI0 )XM3Hb 3TOT Y€JIOBEK, ABaXK/Abl CIACaBIIMICA OT (pamm3ma, re-
pee3ikasi U3 CTpaHbl B CTPaHy, He pa3 TEPSBLUMIA BCIO CBOIO KOJLIEKLHMIO
¥ HauyMHaBLIMK KaXXJblii pa3 cHayaja.

B 1819 r. ®puppux Mooc namucan: «IToytu BCIOAY NPHXOANTCS BU-
HOETb, KAK MHOTO COOMpAIOT Jyist T/1a3, a He i Nosb3bl. IMEHHO Tak
obcrour peno ¢ Gosbliel YaCTbIO MUHEPAJOTHYECKMX KOJUIEKLMIA.
Bbuio 661 aydiue, YTO6H MUHEPAIbl OCTABATACh JIEXATh B HEAPAX 3€M-
JM, a He coBupannce 6b1 TakuM ob6pasom». Ho BpemeHa mensotes. YU
MHHepaJIaM HblHYE HEe OYEHBb-TO «WIEXUTCS» Ha CBOMX MECTaX, U O MMoJib3e
MBI AyMa€eM, HaBEPHO, He COBCEM TaK, Kak AymManud Mooc ¥ ero coBpeMeH-
HUKH. 3HAMEHHUTHII MUHEpaJIor OKa3aJICsA HeIllpaB B IJIaBHOM: Belb Kpa-
COTa — Ta CaMasl, YTO «J15 IJla3» — 3TO ONO3HABATEJIbHBIA 3HAK JIYULIMX
AOCTH)KEHHUIH MPUPOAELI, 3aCJIyXKMBAIOLUX M3YYEHHUS U, B KOHEYHOM CYeTe,
MOApa’KaHUA.

Ho ecnm xaMeHb He OyAuT Bamieii JI0G03HATEJLHOCTH, TO €ABa JiM
€CTb PE30H TPATUTb BPEMS U CWIbI HA KOJIEKYUOHUDOBAHUE MUHEDAJIOB.
KameHb Bep TauT B cebe n Gorareifliie BO3MOXHOCTH H300pa3uTesb-
HOTO TBOpPYECTBAa, ¥ MHOJXKECTBO OFAPEHHBIX JIIOJeN HaXodUT CBOE IpH-
3BaHUE B KAMHEPE3HOM MCKYCCTBE, UCIIONb3y s YYAECHYIO FaMMy NPHPOX-
HBIX KPacOK M PUCYHKOB MHMHEPAJIOB M M'OPHBIX MOPOA. PaCKpbITh TaKyio
KPacoTy KaMHsl — 3HAYMT NMOAAPUTH JIOAAM panoctb. Ho 06 oxHOM He-
00XO0ANMO MOMHMTb BCErJa: pa3pylIUTb PEKYIO APYysY, YIIOTPeOUTh Kak
CbIpbeé MHHEPAJIOrMYEeCKH LEeHHbI 00pa3er, — KOUHCTBO. Y MpUPOAbI
cBoH meaeBpbl. X MHOTO, HO HU OJMH He MOBTOpsiercs ABaXabl. Jlyumee
B TaKOM CJIyyae — IOHATb, YTO KaMHIO MECTO B My3ee.

CoxpaHUTb «IparoueHHble U Ba)KHbIE TeJia APUPOABD» — TOYHEE M
Jyyllle He CKaXkelllb! — BOT B YeM MHUCCHSA M TOJABUT KOJUIEKLIMOHEPOB-
MHHepasioroB. U KaxxaoMy IO/DKHO HaMTH 3[€Ch CBOE MECTO M ONpene-
JINTb CBOIO JoJI0 yuyactus. CobupaTenb He ToJIbKO NONb3YeTCH AapaMu
NPHPOABbI, HO M caM 00s3aH M03a60TUTBCS 0 HEH M HECET OTBETCTBEH-
HOCTb Mepes, OyaylMMHu MOKojeHusAMH. KOLUIEKIMOHUPOBaHHE — €10
HeLIYyTOYHOE.

TIIATeIbHOCTb, YMEHHE, KOMIIETEHTHOCTb BO BCAKOM COOMPATE/NbCT-
Be COBEPIIEHHO 00fA3aTeNbHbI, H OCOOEHHO Ha MEePBOM 3Tane — B MoJe:
NOCMOTPETh M YBUAETb MobOJble, a B3ATh — MOMEHbIE M CO 3Ha-
HUEM Jea.

U nakowen, cobuparesr — 3TO cuacTauBeiumii u3 moneil! Passe
A He npas, yutateab? He cOMHeBaloCh, UTO Bbl HEMEAJIEHHO COIVIACH-
TECh CO MHOM.
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W3secthulit  uckyccTsoBen, wieH-koppecnongent AH  CCCP
A. A. CupopoB cka3an o cCOGMpaTebCTBE TaK:

«C'00UpPATENBLCTBO MOXKET OBITh COPTOM. JI/1s1 HETO HY)KHbI YMEHHE
U ynzaya.

CobMpaTeIbCTBO MOXKET OBbITh CTPaAcTbio. sl OCYWIECTBIEHUS €€
HY>XXHbI HaCTOMYMBOCTb M CYACThe.

CaoGupaTenbCTBO MOXKET ObiTh UCKYCCTEOM. JI/Isi TOrO YTOOBI TaKoO¥
CTaja AesATeJbHOCTb KOJUIEKLMOHEpPa, HyXXHbl BCe yKa3aHHbIe BhINIE Ka-
YEeCTBé: U YMEHHE HAaXOAWTb, M YAAWIMBOCTh, M HaCTOWYMBOCTD ITOUCKA,
1 00 0Bb K NpeaMETY, U — COBEPLIEHHO HEOCIIOPUMO — 3HAHME €TO.

CoBupaTenbcTBO MOXET ObITh Haykoii. [lepBoe TpebGoBaHue 31eCh —
HMETb LEJIb».



KOMMEHTAPHUI1 K WLTIOCTPALIUAM

Amasommt (puc. 11) — pa3HOBHAHOCTDb 10.1€6020 WNATA MAKPOKJIH-
Ha. '

Tonesbie 1WMIaTHI — MHHEpAJbl KAPKACHOM CTPYKTYDHI, O COCTaBy
AMOMOCU/IMKATBE KaJIUsl, HATPUA U KaIbLUsl, U3peaxa dapusa. It caMhe
pacripOCTPAHEHHbIE MHHEPAJIB COCTABJIAIOT OKOJIO TIOJIOBHHbI MacChi
3€MHOH KOpPbl B COCTaBé MHOIMX HM3BEPXEHHBIX M MeTaMOp(dpHUEeCKnx
TOPHBIX TOPOJ, TPAHUTHHIX MErMaTHTOB U T. A. Cpeay MoJeBniX WINATOB
Pa3’INvarT HATPUEBO-KAJIbIHEBbIE MOJIEBbLE INMAThbl, WM NACZHOKIA3L,
¥ KaJdueBo-HaTPHEBHE TOJIeBbie WINAaTH.

[Ipu BBICOKMX TemmepaTypax KajMeBO-HAaTPHEBbi€ TIOJIEBblE MIAThi
CYLIECTBYIOT B BHJAE TBEPAbIX pacTBOpPOB. C NOHMXKEHUEM TeMnepaTypnl
TBEPABIA PACTBOP pacnajaeTcA Ha KaJMEBYIO M HATPHEBYIO KOMIIOHEHTHI,
00pa3yolue TaK Ha3bIBaeMblil nepTuT — KPUCTATbl KalMEBHIX MoJie-
Bux mnatos K [AlSi;0s] mukpoxauna, oproxnaza wnu canuduma c
3aKOHOMEPHBIMH (3MUTAKCHYECKUMHM) BPOCTKaMHM HaTPHUEBOrO IIMaTa —
anvoura Na{Al Si;0g).

KpucTannbl NONEBBLIX MNATOB UMEIOT CTONGUYaThiil 06MK, TBEPAOCTD
6—6,5, naoTHocTL 2,5—2,7, coBeplIEHHYI0 CIAifHOCTb MO ABYM Hampa-
piaeHusM. Hassauusa BaxHedIIMX MHHepaJioB rpynibl CBs3aHbl C YT/IOM
MEXJY ITHMM HAMPaBICHWUIMM: OPTOKAA3 — «IIPAMOPACKaibiBalOUIMMi-
CH» — MMEET CHANHOCTD 0, YrAOM 90°, MUKPOKJIMH — «4YTb OTKJIOHEH-
Hblil» — Bcero Ha 20’ MewHbllle, IATNOKJIA3 — «KOCOPACKAJIBIBAIOWIMMN-
cA» — MeHbiue Ha ueabix 3—35°, [ToneBble mMaTH OY€Hb YaCTO CABOM-
HHKOBAHbI.

Kpuctannbl MMKDOKJIMHA OTHOCATCH K TPHKJHWHHOW CHHTOHUH H
OrpaHeHnl KOMOMHALUMAMH NMMHAKOMAOB. B mermaTuTax MHMKpDOKJIMH, a
TaK)Ke anbouT obpa3yeT 3aKOHOMEpPHbIE CPacTaHus C KBapiueMm (CM. puc.
29), HasbiBaeMbie MErMaTHTOBOM TIPaMKOM, MHCbMEHHBIM T'PAHHUTOM,
eBpefickuM KaMHeM (o ¢opMe SMHTaKCHUYECKHX KBapLEBbIX BPOCTKOB,
HANIOMHHAPIIEH JpeBHeeBpeCKHE MUCbMEHa).

B 1847 r. vemeukuit MuHepasior M. Bpeditraynt Ha3Ban peakyio pas-
HOBMZHOCTh MUKPOKANHA 3€JICHONO WIH 3eJIeHO-Toy0oro nBeTa amMmaso-
HUTOM — no p. Ama3onke B IOxHoi Amepuke. Kak oka3anoch, Ha3san
MO HEAOPAa3YMEHMIO: HA AMa3OHKe ObLT HaleH He MOJIEeBOH WIIaT, a
Hedpur. Ho eme B 1783 r. navanbuuk EkatepmHOyprckux 3aBOfoB
U. ®@. T'epMman Haulenn aMa30HUT Ha Ypase, B MIbMEHCKHMX ropax, # Ha
Exatepnnbyprckoit u Ilereprodckoil rpanmabHbIX (abpukax W3 HEro
M3FOTOBJIAIM TMOJENKM M MOHYMEHTaJbHble ykpamenus. O MacuitaGax
aMa30HMTOBON MUHepaiu3aunu B bMeHax MOXKHO CYAMTb XOTS Obl 1o
TOMY, UTO OJHA M3 KOMel LeJMKOM pa3Melilajiach B KPUCTa/Ie aMa30HH-
Ta. UnbMEeHCKMII aMa30HUT OT/IMYaeTCs HaCbIIEeHHOH rony6ona1‘o-3e.rle-/
HOM OKpacKoOM.
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Jlyuwine coBpeMeHHble OOpa3ilbl aMa3oOHMTa NPOUCXOAsAT u3 Keiis
(KosbCkvit m01yoCTpOB). Mecmpomenne IMaiikc IMuk (CIHIA) paer
amaaoﬂm.u H3bICKAHHOM KPUCTA/UIMYeCKOi CbOprl, HO Gonee GremHoM
OKpacKku.

prmna OKpacKM aMa30HHTa paHbllle [PHITMCLIBAJaCh NPUMeECH
Mean. HblHe ycTaHOBIEHO, YTO OHA CBA3aHA C MPUCYTCTBUEM B KPHCTAJI-
JIMYECKON pelueTKe HeGOJIBIIOr0 KOAMUECTBA ATOMOB CBHMHIA.

Amatur (puc. 13) — docar kansumsa Cas([PO.}3 (F, Cl), cambrit
pacrpocTpaHeHHbliA MMHepan kiacca ¢ocdaros. HauGonee usBecten
(p'rop-anarm. AIaTHT MOXET COAep)XaTb Takxe Houn 0>, (OH) ™,
(CO3)*~, HaTpus, Mapranlla, CTPOHLMS, peIKO3eMETbHbIX MeTasIoB
(lanTaHoMAOB) . YacTo BCTpeYaeTcs B XOpoio 00pa3oBaHHbIX KPUCTaJI-
JiaX FreKCaroHaJIbHOH CHMHIOHMM, OIPAHEHHBIX TIeKCaroHaJIbHOM MNpHU3-
MO, TUHAKOUAOM M TUMMMPAMKIOMN, a TaK)Xe B BHIE 3EPHUCTHIX arpera-
TOB, PaAMaJbHO-TYYUCTBIX CpacTaHui, cheposuToBBIX Kopouek. Kpu-
CTa/sibl anaTuTa OOGAAJAIOT CTEKASAHHBIM OJECKOM M pPa3HOOOpa3HOiM
OKpackKoil — OT GecUBETHBIX M BOJSHO-NIPO3PAYHBIX A0 SIPKMX, Hachl-
IIEHHBIX XKEATHIX, 3€JeHbIX, TOJNYObIX, KPacHbIX, (PHONETOBBIX TOHOB.
CBeT/ibie OKpacky OObIYHO OBYCIOBAEHB! TIPUMECAMU XPOMO(OPOB WK
nedexTamMu CTPYKTYPhl, TEMHble — NWUTMEHTUPYIOIMMH BKJIIOYEHMIMMU.
Tsepooctb 5. IlnotHocth 3,2. UMeeTcs 3aMeTHasi CIalWHOCTb MO TMUHA-
KOMy — MomnepeKk MpU3MbI.

AnaTtur ofpasyeTcs np pasHbIX MpoHeccax — OT MarMaTHYeCKMX
JI0 OCaJOUHBIX H B 3aBUCUMOCTH OT NPOUCXOXKAEHUS HMEET TOT MJIK MHOH
XapaKTepHblii 00auK. Tak, B ILIEJOYHBIX MArMaTMYeCKMX MacCHMBax
OH BCTpeYaeTcs NMPEeUMYIECTBEHHO B 3EpPHUCTHIX Maccax; B CKapHOBbIX
MECTOPOXJEHNAX — B BUE NPU3MaTHIeCKUX KpUCcTaLioB a0 20—30 cm
3e1€eH0-ro1y60M, KpacHoUM, Oypoi, cepoit okpacku. TabsuTuaTble KpH-
CTa/UIhl aNaTUTa B BHAE «Taek» M WeCTUYTONbHBIX ILUIAaCTHHOK U3 MUHe-
PaJM30BaHHBIX TPELIMH <«aJBIIMACKOro» TUMa OObIYHO GecLBETHHI MU
OKpallleHbl B €llBa YJIOBUMbIe €UDEHEBhle WJIM JKEJITOBaTbhie OTTeHKH. B
OCaIoYHbIX NOPOJAX PacHpOCTPaHEHbl, «PocHOPUTH» — KOHKPELHH,
CKDBITOKPUCTALTMYECKUE CTAKEHHUA U MCEeBIOMOP(dO3b! anaTuTa Mo op-
FaHUYECKHM OCTaTKaM.

B anaruTrax cocpenorouyeHo mo 959, Bcero ¢docdopa 3eMAolH KOpbI,
Ha3BaHHOTO A. E. (DepcMaHOM «3/IeMEHTOM XHM3HM M MBICJIH» 33 €ero
0co0yio 6M0IOrMUeCcKyIO pob. B KOCTHOM TKaHH Pocop comepKUTcs
B BiIe OGMOJIOrHUYECKOr0 aHajIora CBOEro IJIaBHOIO MHHEpasia: BO B3po-
cyioM uenoBeke 23—25 kr anaTtura! Ucrounuk docdopa i XMBBIX Op-
raHusMoB — mouysa. 15 Bo30GHOBNAeHUs 3anaca ¢ocdopa B Hee HeoO-
XOJMMO BHOCHTb yAOOPEHHS, KOTOpbIE MOJYYalOTCsi B OCHOBHOM OMSATh-
TaKy M3 anatuta. U3 Hero M3mjIeKaloT TakXkKe HEKOTOpbie pe/Ikue rmp1mMe-
cu. IIpoMbiuIeHHOe 3HaYeHHEe UMEIOT MarMaTHYeCKUe MEeCTOPOXAEHHSA
anarura (Xwbunbl), ¢pocoputs Moamockosbs, [ononnu (Ykpauna),

apa*ray (KasaxcraH). MupoBas goGblua anatura cocrasiaser 100—
O MJH. T B rof.
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IMepBoe MMHepaJOrMYeCcKOe OMMCaHue amaTura coctaBua B 1778 r.
A. I'. Bepuep. ®aktuuecku anatut Obil U3BECTEH M PaHblle, HO JI0JIrOe
BpEMs €ro NPUHUMAJIM TO 33 aKBaMapuH, TO 32 TYPM@JIMH WM aMETHUCT
u Aaxe 3a xpuszoaut u ¢pmooput. [MostoMy Bephep BbIGpan eMy uMsi,
NPOUCXO/SILEE OT TPEYECKOrO «anarao» — OOMaHbIBAIO.

Xopoiie KO/JIEKIIMOHHBIE aMaTUTbl U3BECTHbl BO MHOTMX MECTO-
poxaenusix u peruonax CCCP: Ciopsiika B MpkyTckoit 06J1. (3eneHo-
roJiyObie MpocBeunBaolMe Kpuctawisl) ; [Ipunoaspusiit Ypan (Geciser-
Hble ¥ 0GJIeJHO-CUPEHEBbIE TaOJMTUATbIEe KPUCTA/LIbI C TOPHBIM XpYyCTa-
JieM U uiapMesnToM) ; Llentpanbubii 1 Boctounbiit Ka3zaxcran (cuHue u
MOJIMXPOMHBIE KpUCcTaslbl) ; Kosbckuit nosyocTpoB (keTbie U 3eJIeHble
KPMCTaLbL, Oesble U roaylble ceporuToBbie KOPKM — (DPAHKOIUT) M
1ap. B IMoagMockoBbe, Ha KepueHCKOM MoJyoCTPOBE U Ap. M3BECTHBI NCEB-
aomopdo3sl pocdoputa Mo KOCTAM, pakoBUHaM U T. N. PDocdopuTsl
IMogoiun — KOHKpeLMH, MHOrAA 3aK/Yalollie TaKXKe KPUCTa/LIbl ra-
neuura. Cpeay 3apyOeKHbIX aNaTUTOB CJAABATCA MPO3PAayHbIe JKENThbie
kpuctaanbl u3 dypauro (Mekcuka), anatutel Ilanackeiipsl (Iloptyra-
Jus) M Ip.

Baput (puc. 10) — cynbdar Gapuss BaSO,. Bo3moxHbl npumecu
CTPOHIMSI, KaJbLiMsA, U3PeaKa CBUHILIA.

OOpasyeT KpacuBble KPUCTAJUIbl pOMOMYECKOA CUHIOHMH, HA KOTO-
pbiX oTMeueHo cBbilie 200 npocThiX GOpM, a TaKXKe ApYy3bi, rpedeHuaTbie
CPOCTKM, NMapaUie/ibHbie CPacTaHUsl, 3€PHUCTbIE, paAva/bHO-Ty4YUCTbie
arperarsl, [ICEBAOCTANAKTUTHL U T. A. Habmogaorcs ¢opMbl paciuenyieH-
HOr0 pOCTa — NYUYKH, BE€pa, CHOIbI, CPEPOJUTHI, PO3BL.

Baieck crekinsiunbiit. YnucToiit 6aput GecuseTeH M60 OKpalueH, HHOT-
[la 30HAJbHO, B CBETJbIE TOHAa — Tr0JyOOBaThId, 3€/I€HOBATHIN, JKEJIThIN;
TeMHble OKpacku — Oypasi, cepasi, yepHasi, KpacHas — OGYC/IOBJIEHBI
BKJIIOUEHHMSIMM MMOCTOPOHHUX yacTuil. Teepaoctsh 3,5. Iliotnocts 4,3 —
4,7. CnalHOCTb B OJJHOM HaIpaBJIEHVM COBEpILIEHHas, B APYrOM — CpeJ-
HAS M elle B OJHOM — cJabo BbipaXeHHasl.

O6pa3syetcsi 6osblell YacTblO TMAPOTEPMATBHBIM MYTEM B PYJHbIX
JKHJIaX, CJIAaraeT ¥ CaMOCTOSTENbHbIE XUJIbHbIE Tesa. U3peaka BcTpeua-
€TCS B OCaA0YHbIX MECTOPOXACHUSIX.

BapuT Mcnosb3yeTcsi B XUMHUUECKOW MPOMBIILIEHHOCTH, B KauecTBe
HaMOJIHUTENSI, B TIPOU3BOACTBE Kpacok, Oymarn. O6GsafaeT BbICOKMMH
MIPOTUBOPAANALMOHHBIMM CBOMCTBAMHU M MPUMEHSAETCA B IPOU3BOICTBE
CreLManbHbIX GETOHOB U MPH PEHTIEHOBCKUX UCCIAEAOBAHUAX BHYTPEH-
HUX OpraHOB ye/oBeKa. ExerogHas go0bua ero go 4,5 MJH. T, U3 KO-
TOPBIX OKOJIO | ThIC. T HUCHOMB3YeTCs [AJIA MOJyYyeHUs] Gapusi U ero
COeIMHEHMA.

CrapyHHbIe TOPHAKM YaCTO BCTPEUYaM GapuT MPU MPOXOAKE PYAHBIX
Xus. Ero HasbBagM «TSXKENbIM WINATOM», CUMTAJM DPA3HOBUAHOCTHLIO
rurca ¥ He obpainann Ha Hero ocoboro BHUMaHusA. B 1650 r. B oxpecT-
HOCTAX r. Bosonbss B UTa/mM HaLuM KOHKPELMH, KOTOPbIE [MOCJe Orpe-
AeJIeHHOI 06paboTKM nprobpeTanu cnocobHOCTh hochopecUMpoBaTh —
CBETHMTBLCS T1OCJIe NpeaBapuTeIbHoro obayuenus. Cnycrs 125 ner Illee-
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sie ¥ Tan B llIBelMM YCTAaHOBUIM MIEHTHYHOCTD «OOJIOHCKUX LIAPUKOB»
c TaXeJpIM nmatoM. B 1797 r. ¢ppanuys denameTpu Ha3Baj MUHEpas
6apUTOM OT IPEYECKOro C/0Ba, O3HAYAIOLLETO «TsDKesblit». Eie uepes
HecATHIeTHE aHrJIHHCKHIA XMMMK X. [I3BM BBIZEIWJI M3 HEr0 HOBBIH
XMMMUYECKHIl 3JIEMEHT M HA3BaJl ITOT JJIEMEHT GapHuem.

BapuT u3pgaBHa MpUBJIEKaJ]l BHUMAaHUE KOJUIEKIMOHEPOB IIMPOKMM
pa3sHo0Opa3ueM M KpacoToil (popMbl, OKpPacKy, MPO3PayHOCTBIO, YeT-
KOCTBIO KPUCTAJUIMYECKOTO OTPAHEHUs, COYETAHMAMH C APYTMMH MHMHE-
panamu. B uucne MOKAOHHMKOB GapuTta ObIT M PYCCKHH aKafeMHK
T. E. JloBur, (1757—1804), cobupasBmmii KO/UIEKLHUIO 06pa3ios Gapura
A POACTBEHHOr0 €My LEJIECTHHA.

IMpo3paunbie KpUcTauibl pazMepoM n0 40 cM MeZOBOro LBera u
Apy3bi 6apuTa BeTpeyanuch Ha JsibOpycckom pyanuke (Kaskas); Guen-
HO-JKeJITble Ta0IMTYaThie KPUCTAJUIbI C AaHTHMOHMTOM, G€CL{BETHBIM (hJTI0-
oputoM, kanpuuToM — B Kagammxae (Kuprusus); )XHBOIIMCHBIE APY3bi,
napaJuiesibHbie CpacTaHMsl, (OpMBbl pacIIeIJIEHHOrO pocTta — Ha Besope-
ueHCKOM MecTopoxaeHun (Kapkas). 3a pybexxom Xopouime KOJJIEKIU-
ounbie 6aputsl u3BecTHbl B Kambepaenae (BenukoOputanus), oKpecT-
Hoctax TapuoGxera (fToabmwa), KaBuuke (Pymbinus), Iléne (Iepma-
HHUA).

Bepuin (puc. 42) — cwmkar Gepwumisi u amomunns BesAls [SigOys].
910 Haubonee GoraTblit GepusLTHEM U CaMblil PaCTIPOCTPAHEHHBIN U3 M-
TH JAECATKOB OEpU/IMEBBIX MHMHEPAJiOB — I/aBHAas pyjaa 6Gepusius,
Ba)KHeHMIMHA IOBEJMPHBIA KaMeHb, WHTEpPECHbIi M KpacHBbId MUHepaJ,
3aCJYXKEHHO MOJb3YIOIMACA GOJbIIMM BHMMaHUEM KOJUIEKLIMOHEPOB.

B cTpyKType Gepuiia LueCTU3BEHHbIE KOJbLA KPEMHEKUCAOPOAHBIX
TeTpa’apoB (cM puc. 3, 6) cobpaHbl 8 CTONKH, OOpa3yloIME CBOETO
poAa KaHajibl B CTPYKTYpPHON TKaHM. B HHX pa3sMewaioTcsi MOJEKYJIbl
BO/bI, MOHbI HATDUS, LUE3HSR, JUTHUA, XPOMa, XKeJie3a U Apyrue NnoCTOAH-
Hble npuMecH Gepuuia.

Bepwut mouTn Bceraa BCTPEYAaeTCA B KPUCTA/UIAX M CPOCTKAX, pexxe
apy3ax. Kpucrasumayercsi B reKCaroHajbHOM CHHIOHMH, npocTele ¢op-
MBI — MpPU3Mbl, THHAKOWJ, AunupaMuabl. Kpuctanisl 6osbiieil yacTbio
MPU3MATHYECKOTO 06/MKa, peXXe TabaMTYaTOro, MHOrAA C BLIPA3NUTENb-
HOM CKy/JbNTYpOH pacTBOPEHHs IpaHei, B HEKOTOPBIX CJIyyasix MpPOHM-
3aHHble TOHYANIIMMH TPYOOUKaMHM paCTBOPEHHMS uepe3 CTPYKTYpHbIE
KaHajubl. XapaKTepHbl TakXe Mapa/iejibHble M paguaJbHO-TyYMCThIC
cpacranus. Bneck creknsnHbid. TBepmocte 7,5—8. IlnotHocTh 2,6—
2,9. 3ameTHa CAaHHOCTh MO MHHAKOUAY.

KOBesmpHbie pa3HOBUAHOCTH Gepwuia: M3yMpPYH — SPKO-3€/EHBIN,
OJVH U3 CaMbIX JOPOrMX IOBEJMPHHIX KaMHeH; aKBAMapuH — roay6oi,
MHOTAA C 3€IeHBIM OTTEHKOM; NeJIHOAOD — JXKEeJAThIN; MOPraHUT — po-
30Bblil. «OGbIKHOBEHHBIM 6EPUIOM» IOBEIMPLI HA3BIBAIOT MPO3PavHbIN
Gepriu1, OKpalIEHHBIN PUMECAMH XKeJie3a B JKEJITOBATO-3€JIEHbIA LIBET.
Besnit wam GecupeTHbil Gepuii HA3BIBAETCS IOLIEHUTOM; C BBICOKUM
COAEP)XKAHMEM LIEJOYHbIX METaJ/UIOB, OObIYHO OeJblil, pO30BaTHIH MM
rony6oBaThiii — BOpOGbEBHTOM; IHEJOUHOMH GecLBeTHBIH iy Gebiii, Ta6-
JIATYATOrO 06JMKa, — POCTEPHTOM.
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BcTpeuaercs riaBHbIM OOGpa3oM B MerMaTuTax, OTKyAa AOGbIBAETCS
B NPOMBILUIEHHbIX MaciuTabax. M3 nerMaTiToB U3B/IeKaeTcs U GoJblas
yacTh OBEJUPHOro Gepusina. Kpucranibl B OTAENbHBIX CIy4YasiX HOCTH-
raloT FMFaHTCKMX pa3MepoB; M3BECTHbl HAXOAKU Maccoil csbimie 1 T.

B 1932 r. B FOxHoit Jakore (CIIA) 6bu1 gaxe HalfeH KpUCTAaJI
Maccoit 6onee 170 T (2,3X 11 M).

TlouTn Bech AOObIBaEMBIii GepuUT MUCMOJAb3YETCS [JIA BBIIABKY
6epr/LUTUs, MPUMEHAEMOrO B IPOU3BOACTBE CHELMAIBHBIX CIUIABOB MU
KepaMVMK{ U B aTOMHON dHepreTHke. MecTOpPOXIEHUS] ero HaXOoHsTCs
B Bpasuwuu, FOAP, Mo3ambuxke, Ascrpanun, CCCP. Muposas po6biua
cocrasasieT 10 9 TeIC. T Gepwiia B TOL.

Bepwi1 1 ero i0BeJMPHbIE Pa3HOBUIHOCTY M3BECTHBI OUEHb JIABHO.
WUsympya nobbisany ewe 3a 2000 aet go H. 3. B Bepxuem Erunre, rae
OH CUMTaJICSI HE TOJIbKO JIPArole€HHOCTbIO, HO U CPEICTBOM OT SAJOB M
JeTckoit anmiencuu. [IIMHUI cTaBUI ero Ha TPeThbe MECTO MOCJIe aJMa-
3a M XeMmdyra, 0COOeHHO oTMeyasi ero useT: «HeT Ha B3r/An uBeTra, Ha
KOTOpbIit 6610 ObI MpUsiTHEE cMOTpeTb». [anee IlnuHMil ykasblBaeT, UTo
N «GEpUUIBL UMEIOT TY XXE WM, [0 KpaiiHeil Mepe, MOJOOHYI0 IPHPOIY».
Mpasaa, Toraa K Gepu/uiaM ¥ M3YMpPyJaM OTHOCH/IM M APYrUe 3eJieHble
MMHepaibl — Xpu300epusLI, XpU30onpas, HEKOTOPbIE MELIICTHE MUHEpa-
sibl. BocneacTBMM OCHOBHBIM MCTOUHHMKOM M3YMpY[a CTau GoraTeime
ko Koaym6un. Ha Ypane usympyn Havanu po6bipath nocsie 1830 r.,
KOTZia MEPBbIi KaMeHb ObLT CAY4ailHO HalJeH MO KOPHSMH [OBaJIeH-
Horo Gypeii aepesa. Besmkoienuble reIMOIOphl U aKBAMapUHbL JOOBIBa-
nuch Ha Ypasne B paiione Myp3unky u AnaGauiky, B UbMEHCKMX ropax,
Ha IlepsioBoit rope B 3abaiikanbe ¥ ap. KpyriHbie KpUCTa/LIBI XEATOBA-
TO-3€JIEHOTO NPO3PAYHOro GepUUIa CO CKYJIBIITYPOil pACTBOPEHU S BCTpE-
yatorcs Ha Bosbiun (YkpauHa). Bosblioe KoJMYeCTBO I0BEJMPHOro Ge-
pwia noctynaet w3 Bpasunuu, Kaandopuun (CIIA), FOAP, c Mapara-
ckapa.

Taaut (puc. 31) — xnopua Hatpns NaCl, OGBIKHOBEHHASA COJb, BCE-
MM HaMM €XeJHEBHO ynorpebasemas B mumyy. CBoeoGpasue 3TOro Mu-
Hepana omnpenensieTcsl COJEHbIM BKYCOM, XOpOLI€H U MOYTH HE 3aBHCS-
el OT TeMIepaTypbl PACTBOPMMOCTBIO B BOAE M NPAKTHUECKH MOHO-
MOJIBHBIM TFOCTIOACTBOM €AMHCTBEHHOW KPHCTA/LTMUECKON POpMBI — KY-
6a. .

ConeHblif BKYC — YHMKaJbHOE M BaKHelmiee cBOWCTBO ranura. B
YHUCTOM BUJE ITOT BKYC CBOMCTBEH TOJIbKO TaJIATY U SBAAETCS, €3 cOM-
HEHHs1, BBIpaGOTaHHBIM OO 3BOMIOLMEN COCO60M 6e301MOOYHO BbI-
AENATH 3TO BELIECTBO, HE3AMEHHUMOE 110 CBOUM OHOJIOTHYECKUM (DYHKLHM-
AIM, CpeIU KOTOPhIX IJIaBHAsi — MOAJEP)KAHUE COJIEBOro GajaHca, He-
00X0AMMOro ycioBHs 06OMeHa BEleCTBa B TKAHAX M KJIETKaX.

IMoTpe6rieHre comu yHACAEAOBAHO HAMHU OT GHOJIOTMYECKHX MPELKOB,
¥ 3TO JaeT OCHOBaHME CYMTATb T'AJUT NEPBHIM MMHEDAJIOM, CTABIIMM
H3BECTHBIM YEJIOBEKY. DTO M CaMblii BaXXHBI MHUHepas: 6e3 Hero 4eso-
BEYECTBO ObLIO OBl OGPEUEHO JOBOJIBCTBOBATBHCA OHOM JKUBOTHOM ITH-
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wen. Ha mpoTsXeHNHN THICAYEIETHH FaJIMT UCIOJIb3YeTCs M Kak MHIe-
BOM KOHCEPBaHT.

BecbMa pacnpocTpaHeHHBII MUHEpaJl, TaJIUT TEM He MEHee He BCTpe-
YaeTcsl MOBCEMECTHO: €r0 Hajo A0OLIBATb U3 MECTOPOXAECHHMM U BHIBO-
3uTh. B NpowwIOM 3TO GBLIO KPYMHBIM UCTOYHHUKOM JOXO/A, KOTOPBIiA
HAJeXKHO TOAAEPKMBAJICA CIPOCOM HAa XU3HEHHO HEOOXOAMMBIA mpo-
AYKT. BbiBas 3TOT MpoayKT M aopor, ¥ AedULHMTEH, ¥ B UHble BPEMEHA
JOCTaBaJCsl JMUIb GOraThiM M 3HATHBIM, OCTaJIbHbIE TOKMAAIN 3aCTOJIbe
«HE COJIOHO XJieOaBIIM».

Boutblue Bcero rajgnta COgep XXUTCS B BOAE OKEaHOB, MOPEH U COJIEHbIX
03ep, OTKY/a ero U JOObIBanu B APEBHOCTH, BBINApUBasi BOAY; Ha3BaHUE
MuHepana B OpesHeit I'penn 0603HaUano0 OJHOBPEMEHHO U COJIb, M MO-
pe. U3BectHa ObLta u «KaMeHHAs COJib», AO6BIBABIIAACA HA CyLIe; Tak,
6513 1. 3anbLbypra (ABcTpus) ee paspabarbiBam eme B XV B. 10 H. 3.

Hecmorps Ha naBHee 3HAKOMCTBO Y€JIOBEYECTBA C raJIMTOM, BHUMa-

HHME YUYeHbIX OH MpPMBJEK CPaBHUTEJbHO HepaBHO. Jlumb B 1810 r.
X. [I3BM YCTAHOBUJI €ro COCTaB; MepPBOE€ MHHEPAJOrMYecKoe OMUCAHUE
nosiBuioch B 1847 r. HbiHe raaut n3ayueH aeraysbHo. OH MMeEET NPOCTYIO
KPUCTA/LJIMYECKYIO CTPYKTYPY KOOPAMHAIMOHHOI'O TUMA BpPOJAE TOM, uTO
n3o6paxena Ha puc. 1. Faaur GeclpeTeH, HO MOCTOPOHHME UYACTUUKH
4acTO MMIFMEHTUPYIOT €r0 B CepOBaTbie, KPaCHOBaThie, OypoBaThie OT-
TEeHKH.
BCcTpeyaloTcs KpUCTa/JIbl KPacMBOTO CHHETO LIBETa, OOYCAOBJIEHHOTO
HeKOTOpLIMHU aedeKkTaMu cTpyKTyphl. [anur obnagaer c1abbiM CTEKJIsH-
HbIM G1eckom. ITnotaoctb 2,2. TBepaocTs 2. CnallHOCTh COBEpIUEHHAS
o xyoy.

TCaauT yacto o6Gpa3yeT XOpolIMe MPO3pauHble MM MPOCBEYUBAIOIIME
KPUCTa//IBI B BUAE KyOOB pa3sMepaMu A0 HECKOJbKMX CaHTUMETPOB
(B UCKJIIOUUTEIBHOM CJ1y4ae 0 1 M), HepeaKO 30HaJIbHOTO M CEKTOPUAJIb-
HOTO CTPOEHUS, U JPYy3bl TAKMX KPUCTAJUIOB. BcTpeuaeTcst B 3epPHUCTHIX
¥ NapajiebHO-IIECTOBATHIX arperaTax, B BUI€ CTAJAaKTUTOB M 3abepe-
rOB.

Tanur oOpa3yeTcst MOYTH MCKJIIOUNTENBHO OCAJOYHbIM IyTeM, KpH-
CTaJUIM3YsCh U3 MPUPOAHBIX paccoJioB. BeieactBue Toro, 4ro pacTBopu-
MOCTb €ro MOYTH He 3aBUCUT OT TEMIIEPATYPbI, OH IpU ITOM OTHAEASAETCSA
OT JPYrMX PAacTBOPEHHBIX COJIeH. DTa Xe MPUUMHA 00YC/AOBIMBAET TEH-
AEHUMIO TaJInTa K 00pa30BaHUIO CKEJETHBIX U AeHAPUTHBLIX ¢dopm. Oca-
JlOYHbIe 3aJIe)KU rajiiTa HaXOAATCH BO MHOTHX MecCTax, B TOM YHCJie Ha
ray6une 1 700 M nog Mocksoit. B CCCP raaut n1o6biBaloT B 3akapnaTse,
Hounbacce, Ilepmckoit obnactu, Huxuem IToBosxbe. KpacusbimMu 00-
pa3uamu cyaBsaTcs Benunuka m UnoBpownas (ITonbma), MecTopoxzae-
uusi [epManum u ap. :

Muposas fo6blua raaura coctasaser okoso 90 mau. T B roa. IIpu-
MepHO OfiHa TPEThb ero yHoTpebaseTcsi B MUILY, OCTaJbHOE — B OCHOB-
HOM B XMMHMYECKOW NPOMBILLIEHHOCTH. B nociegsee BpeMsi raJuT Hales
Ba)XHbl€ MPUMEHEHUS B JIEKTPOHUKE U ONTUYECKOM NPUOOPOCTPOCHHUH.

UHTepec KOJUIEKLIMOHEPOB K 3TOMY OOBIIEHHOMY MHHEpasgy pacTeT,
OCOOEHHO B CBsI3M C HAXOAKAMHM MHTEpECHbIX O0Opa3ioB B Ilosbiue,
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3akaBKa3be M [p., BOZHHKUWIHMX MDY MEePEOTIOKEHNH MEPBUYHBIX 3ajie-
el raymta. IIpy MOHOMOMMY €ANHCTBEHHONW KPUCTa/UIMYeCKOH (pOopMbl
rajJUT OTHIOAb He 0O0Je/ieH NPUPOAHBIM pa3HoobpazueM. OcobeHHO
MONYASPHBL APY3bl, NHOTZA )XMBOIUCHO MPOPOCIHNE MIoJIOUKaMH THIICA,
C KOTOPbIM TajIAT TECHO COCEACTBYeT, Npo3pauHbie 3abeperu, cKejeT-
Hble wioaouku» (Cakckoe o3epo B KpeiMy), acddexTHbIE AEHAPHUTHI.

lanuTt Ierko AMarHoCTHPYeTCs MO BHEWIHEMY BHUAY, COJICHOMY BKY-
cy, CnailHOCTH, PaCTBOPUMOCTH B BOAE, SIPKO->KEJITOMY OKDPAIIMBaHHIO
IUIaMEeHH.

rémr — (puc. 43, 71) HFeO, Bnepsbie 6bin1 Haiinen B 1802 r. Ha
BoJik-ocTpoBe Ha OHEXCKOM O3epe U M0 MECTy HaXOJKH Ha3BaH «OHe-
rutom». CriycTs 4 rofa MoxoXKuii MMHepasl TOrO K€ COCTaBa IMOJIy4YMI
Ha3BaHue «éTuT» B yecTb U. B. 'éte. MUHepasbl COWIH OAMHAKOBBIMH,
M3 JBYX MMEBILMXCS MMEH OCTAJI0Ch B YNOTpeOaeHnu «rétut». Bnocsen-
CTBHM BTOPOI MMHEpAJ OKa3aics BCe XK€ 0COObIM MUHEPAJIbHBIM BHAOM
U MOJYYWI UMSA «IeMMIOKPOKUT». [lepBbiii xe MMHEepaa Tak U OcTajcs
«r€TUTOM» .U OKA3aICA HUAEHTUYHBIM CPEIHEBEKOBOM «MroJibyaTtod py-
Ie», «IMMOHHUTY», «0000BbIM», «O3€PHBIM», «AEPHOBbIM» PYAaM.

Haubonee yacTo réTMT BCTpEUaeTCHA UMEHHO B BUIE JIMMOHUTOB —
OXPAHBIX MM OypbIX HO3APEBATHIX, 3€MJMCTBIX WIM [JIOTHBIX CKPBITO-
KPUCTAJUIMYECKHX MacCC, KOHKPELWH, MPOCJIOeB, MYCTOTEIbIX XEOHA, HHO-
roa oueHb 3@d@ekTHbiX. JIUMOHUT Bcerja COAEPKMT NMPUMECH HMOCTO-
POHHMX MHWHEpPAJIOB U BOXBI.

I'étut — ycroiumBas M pacnpocTpaHeHHasi ¢opMa CylLIeCTBOBaHUSA
)Xese3a Ha MOBEPXHOCTH 3eMJiM, KOHEYHbI MNpOAYKT BbIBETPUBAHMUS
OPYIUX )KeJIe3UCThIX MUHEPaJIOB., B uacTHOCTH, IMMOHHUT cJlaraeT «XeJie-
3HbI€ LUIANbI» — BEPXHHUE YaCTH 30H OKUCJIEHUS PYAHbIX MECTOPOXKJIe-
Hui. [éTuT yacTo BcTpeuaercss B BUAE «Oypoi CTEKJISHHON rONOBb» —
ChepoMTOBBIX KOPOK, MHOIIA C JIAKOBO-0JIeCTAILEH MOYKOBUAHOM MMO-
BEPXHOCTBIO ()KeJie30pyJHble MecTOpOXJaeHns Ypana — bBakan, ropa
Bbicokas; n-oB Manreinuiak ¥ ap.). KoHkpenuy M Xeoabl JIMMOHHUTA
0ObIYHBI B ME3030MCKUX OT/IOKEHUAX HA KOHTAKTaX C MOACTUIAIOLMMU
u3sectHakamu B Cpenueit nonoce, B ToM uucye B [ToaMockosbe.

B 3HAOreHHBIX YCNOBUAX METUT PeloK, 3aTO 3[eCh ero MOJXHO YBH-
AeTb B KPUCTa/uiax. BeimkosenHele 0Gpa3upl Takoro poga HaiIeHbl B
nermatutax BosbiHu (YKpanHa): paguanbHO-JYYUCTbiE CPaCTaHUA JO-
CKOBMAHBIX KPUCTAJUIOB AJMHON 10 5—8 cm u wmmpuHou o 0,8 cm. Ha
Masrbliviake réTHT U3BECTEH B BUIE AJMHHBIX BOJIOCOBUIHBIX 30J0TH-
CTBIX KPUCTAJUIMKOB, NPOPACTAOMIMX APY3bl TOPHOTO XPYCTAJISA U aMe-
THCTa, B BHAE Gypoil CTEKNAHHON rOJIOBbI M MCEBAOCTANAKTUTOB.

O6pa3syer nceBAIOMOPGO3bl MO KPUCTA/LIAM M KOHKDPELMSIM MUPUTA
M HEKOTOPBbIM IDYIrMM MHUHEpajiaM.

Tétut o6nagaeT KpacuBbIM LIBETOM, aJIMa3HbIM OJIECKOM, BBICOKOI
TBEPAOCTHIO ¥ OTJIMYHO NPUHMMAET MOJMPOBKY. [Tonepeurbie cpesnl cde-
POJIMTOB JAlOT 4yAeCHble KOHLEHTPUUECKME PUCYHKHM C GapXaTHMCTBIM
OTJIMBOM U TOHYAHILINMU MEpPEeXoaaMu OTTEHKOB 6yporo usera.
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OcHoBHasi Macca KOOBIBAEMOro réTUTa MCIONb3YeTCs IS BBINJIABKH
[JIABHOTO MeTajUia — >Xesie3a. [éruToBbie pyabl — «Oypble Kese3Hsi-
KM» — OTJIMYAIOTCA BbBICOKMM COACPXXKAHMEM )XKeJjie3a M TEXHOJIOTHY-
HOCTBIO, 6OJIBILIMMH 3aI1aCaMH Ha MECTOPOXAEHNAX. OXPUCTHIH JUMOHHUT
C AOHUCTOPHYECKUX BPEMEH NPUMEHACTCSI KaK Kpacsllee BEIIEeCTBO.

I'mnc — (puc. 54) — BogHbid cynbdar kanbuusa Ca[SO4] - 2H,0.
YacTo COmEPKUT BKIIOYEHHU S TECKa, [JIMHbI, FeMaTUTa, Cepbl, OPraHUKH,
WHOTAA B 3HAYUTENBHBIX KOJMYECTBax. BecbMa pacnpoCTpaHEHHBIH MH-
Hepas. Kpucraumsyercst B MOHOKJIMHHOM CUHIOHWM, HHOTZA B KPYMHBIX
KPUCT/IIaX NPU3MATHUECKOTO MM TabMTYaToro obsimka. XapakrepHbl
«JJaCTOYKMHBI XBOCTbI» U Apyrue ABodHuKH. IIIupoko pacnpocTpaHeHsbl
CKEJIETHblE KPHCTa/UTbl, I€HAPUTHI, Napajiie/IbHble CPAaCTaHUsl, aHTOJIM-
TBI — CBOEOOPA3HO pacCllel/IEHHbIE H CIIMPAJIbHO 3aKpPy4YEeHHble KPUCTAI-
Jibl, paguaJbHO-IYYMCTBIE CPOCTKH, ApY3bl. AJsie6acTpoM Ha3bIBAaIOT
(TOJILKO B MMHEpPAJIOTUM) TIUIOTHBIH MEJIKO3ePHUCTBHIM rumc. TOHKOBO-
JIOKHHCThI€ MapaUle/IbHO-IECTOBAaTbIE arperathl HOCAT Ha3BaHHE ceJle-
HHT.

YucTele KPUCTAJUTBI TMIICa GeCLBETHBI, NMPO3payHbl, 061aAal0T CTe-
KJISSHHBIM 6JIECKOM, MHOT/a C NepJaMyTPOBbIM OTJIMBOM H3-3a CraiiHbIX
TpeuHOK. TBepaocTs 2. ILnotHocTs 2,3. CnalfHOCTb BeCbMa COBEpILLIEH-
Hasi B OQHOM HamnpasjeHun. KpucTa/uml M CriaiiHble TUIaCTMHKHM THOKM.
ITpy yMepeHHOM HarpeBaHUM TUIIC YaCTHYHO TEpSIET KPHCTa/UIM3aLMOH-
HYI0O BOAY ¥ MpeBpalllaeTcsi B MOJYrMApaT, Ha3blBaeMbli B TEXHHKE
«CTPOMTE/IBHBIM TUIICOM» MM «a1e6acTpoM», B MEAMLUMHE — MPOCTO
«runcomy». [Ipu cMeMBaHUM 3TOTO BEIIECTBA C BOAOH MOJIy4aeTCs TECTO,
6bICTPO TBEpAEIOLIEE 3a CUET OOPATHOrO MEpexosa MoayruapaTa B THUIIC.

OGpa3syeTcsi raaBHbIM 00pa3oM OCaXKAEHHMEM M3 COJIEHOCHBIX Gac-
CeilHOB, a TakXxe MPU TUApaTauMM O0e3BOAHOTO Cy/bdara KajabLUUsi —
AHTMAPUTA M NPH BYJIKAHUYECKHUX HM3BEpPIKEHHUAX.

Iunc cBoeoOpa3eH U XUBOIMCEH, ¥ BO MHOI'OM 3TO CB#33HO C OCO-
GEHHOCTAMM ero pacTBOpeHHs B Boje. C MOBBIIEHHEM TEMIMEPATYpHI
pPacTBOPMMOCTB I'MIICa pacTeT TOJMbKO a0 24 °C, a 3aTeM BHOBb HaUWHaeT
nagaTh; KPOMe TOro, THIIC JIydille pacTBOPSETCS B cosieHoM Boae. IToaTo-
My 6oraTasi TMICOBasi MMHEpalIu3aUMs HAGMOAAaeTCA NPEMMYILECTBEH-
HO B NYCTHIHHBIX M MOJYMYCTHIHHBIX MECTHOCTSAX, TIe UMEIOTCS 3aCOJIEH-
Hble TPYHTBHl ¥ 3HaUUTeJbHbIE CYTOUHBbIE Mepenajapl TeMmeparypol. C Ha-
CTYIJIEHWEM JIHSA U NOBBILIEHUEM TEMIIEpaTypbl MMIIC HaYMHAeT pPacTBO-
pPATBCA M KalWUIAPDHBIMH CWIaMM NOAHMMAaeTCs Ha moBepxHocTb. Ho
3[4eCh TeMmIepaTtypa yXXe [epeBajnia 3a MaKCMMyM PacTBOPDMMOCTH, U
TUIIC HAYMHAET KPUCTA/UIM30BAThCA. AHAJIOTHYHBII MEXaHU3M JefCTBYyeT
npu o6pa30BaHMM OPUTHHAJIBHBIX CPOCTKOB THIICAa B MECYAHO# Macce,
HENPaBWIBHO Ha3bIBAa€MbIX <«NYCTbIHHBIMM po3aMu» (B Y3KOM CMbICJIE
CJIOBa po3a — 3TO OfHA U3 (OpM pacilersIeHHOro pocta). @opMma 3Tux
CPOCTKOB JUKTYETCsl CTPOEHHMEM Cpelbl ¥ HalpaBJIeHNeM NpOCaYMBaHUSA
pacTBOpOB. «PeneTeKCKHii TMIIC» — KPUCTALIbI TMICa ¢ OOMBILIMM KO-
JIMYECTBOM BKJIIOYEHMIi MecKa.
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O6pa3yer nceBIOMOpdO3bl N0 KAIbLUUTY (KaJbIWTOBHIM CTBOPKaM
pakoOBMH) M HEKOTODPbIM APYr'MM MHHepasam.

MHorouucJIeHHble MECTOPOXXIEHUS TUIICa pacnosyioxensl B CpenHei
A3un, Ha Ypane, B IloBonxbe, [larectane u ap.

I'unc K0ObIBAIOT B OCHOBHOM I/isi NMPOMU3BOACTBA MOJYFrHApaTa —
MaTepuasa i WTYKaTypPKH, OTJIMBOK M CJIENKOB, IJISi XUPYPrUUECKHX
uKCcUpYIOIUX MOBA30K. ['MIIC UCNOAB3YIOT KakK A00aBKy K LEeMEeHTHOI
LIKXTe, MPUMEHSIOT B IIPOM3BOACTBE KpacoK U riasypeit. CeseHHT H
ane6acTp — TpPaAMLUMOHHBIE MMOLEOYHbIE KaMHH.

Kak wTykaTypHbiii MaTepuasa rumnc Obli u3BecTeH eile B JpeBHen
I'peuuu. YnomuHauue o HeM Mbl HaxoauM y [epomora (450 r. mo H. 3.);
nepBoe onucanve cocrarieHo TeodpacTom (315 r. o H. 3.) U BHOCIHEA-
CTBMM JonojiHeHo IlnuHueM, peKOMeHAOBaBIINM, B YaCTHOCTH, YCTPaH-
BaTh B YJbSAIX OKOWIKM M3 MPO3payHbIX CHAWHBIX IUIACTMHOK TIHIICa,
yTo6bl HaGMOAaTh XN3Hb Nuesn. B CpesHue Beka TakKMMM IJIaCTMHKAMHU
3aKpbIBAIM B MOHACTHIPAX M300pakeHns CBATHIX M AeBbl Mapuu, oTKyaa
MOIIO repMaHCKoe HadBaHue «Marienglas», B HECKOJIbBKO ByJIbrapu3u-
POBaHHOM BHUJi€ IPOHMKIIEE B PYCCKHH S3bIK KaK «MapbUHO CTEKJIO».
Korga B 1695 r. A. JleBeHryK n300pesi MUKPOCKOI, IMIIC CTaJ MepBbIM
MMHEpPaJIOM, MOABEPrHYTHIM MHMKDPOCKOMMMYECKOMY uccaegoBaHuoo. Ho
cepeaunbl X VIII cToneTust runc He OT/IMYa N OT KaJIbLUTA U 6apu'ra.

B MuHepasioruuecKux KOJUIEKLMAX LIEHSATCS KauyeCTBeHHbIe Mpo3pay-
Hble KPUCTAJUIbI TUIICA, ABOMHWKH, APY3bl, AHTOJHMTHI, YCJIO)XHEHHbIE
bOpMBI — NEHAPUTH], KPUCTAUIMKTUTHL. XOPOLIME KOLIEKUHOHHBIE 00-
pa3up! usBecTHnl B [aypaake (Typkmenus), LllypaGe (TamXukucTan),
Ha KepuyeHCKOM MOJIyOoCTpoBe M BO MHOIHX IPYIMX MeCTaXx.

Ipanatsl (puc. 18, 62) — ki1accudpuKaLMOHHAS TPyNNa CHJINKATOB
OCTPOBHOM CTPYKTYpb, 00BEAMHSIOWAs 6 MUHEPAIBHBIX BUIOB: MUPOI
MggAIQ [8104] 3, aJIbMaHJAUH FegAlz [SIO4] 3, ClIECCapTHH Mn3A12 [8104] KN
yBapoBuT  CasCr;[SiO4]3, rpoccynsp CasAl;[SiOs]s, aumpagut
CasFe; [SiO4]35. B npupoze rpaHaThl BCTpeYaioTCsi OGHIYHO B BUIE TBEP-
ABIX PAaCTBOPOB M 4acTO COAEpXKAT MPUMECH )KeJle3a, THTaHa, BaHaIus
U gp.

HasBanue rpynmel mcTopmueckn CBsizaHo C nuponoM, GopMoi u
LBETOM YAMBHTEJLHO HAllOMHHAIOUIMM 3€pHa TPAHATOBOrO AepeBa —
MO-/1aThIHN «TPAHAaTYM». ABTOP 3TOT0 Ha3BaHUs — 3HAMEHMTBIA CpeaHe-
BeKoBbli (unocod u Gorocnos Annbepr Marnyc (1193—1280). Has-
BaHHE CaMOro MUpoNa MO-rPeYecKH O3HAUYaeT «MOJOOHBbIX OTHIO» (3a
OTHEHHO-KPAaCHbIM LIBeT). AJIbMaHAUH HA3BaH 10 MecTHOCTH AsabaHpa
B Typuun, rae ero rpanuim; cneccaptTuH — no Haxoake B Ilmeccapre,
Basapus; ysapoBuT, oTkphiThiii B Capanax Ha Vpane, — B 4ecTb pyc-
CKOr0 MUHMCTPA NPOCBEIIECHUS], IPE3NAEHTa AKaIEMUH HAYK M KOJUIEK-
uuoHepa muHepanos C. YBaposa (1786—1855); rpoccynsp — mo cxon-
CTBY OPMOJ M LIBETOM C ArOAAaMM KPbIXKOBHUKA (TO-JIaTHIHH «TPOCCY-
Jlapua»); aHpafiuT — B 4ECThb MOPTYraJbCKOro MUHepasiora 1’ AHApasa
(1763—1838).

167



'paHaThl KPUCTAUIM3YIOTCS B KYOMYEeCKOW CHHrOHMM C npeobsaja-
HMEM pOMOOIOAeKaspa («rPaHAaTO3/Apa») M TETParoH-TPUOKTA3/IPa;
rpaHu Kyba M OKTadapa HabMOJAIOTCA MCKJIIOUHUTENbHO DEAKO.

I'paHaTbl M3BECTHBI BCEX LIBETOB, KDOME CUHETO: IUPOI OOBIYHO TeM-
HO-KPaCHbII; albMaHANH — PO3OBbIM, BUILIHEBbIA, 6YpO-KpacHbIi; criec-
CapTHH — KPaCHOBAaTO-OPaH)>XEBbI WIM BUILIHEBbI; YBADOBUT — SIPKO-
3eJIeHBI; TPOCCyAAp — OJeHO-3e/1eHbIM, PO30BbLii, OeclBETHBII; aHapa-
AMT — KpacHO-Oyphlil, KOpUYHEBbIA. THTAHUCTLIA AHAPAOUT MEJAHUT
OKpallleH B YepHbIiA LBeT, a Korga TUTaHa MHOrO (LIOPJIOMHT), TO B XKe-
JIe3HO-YEePHBIH, C META/UTMYECKUM GJIECKOM, HATOMUHAOLLMM ITOJIMPOBAH-
HBIiA -uyryH. Pa3HOBMIHOCTh aHApaAMTa AEMAHTOMI, 00JaJaeT HeXHbBIM
CBETJ/IO-3€JIEHbIM [IBETOM M ajiMa3HbIM 0JIECKOM.

OGbluHBIE TPAaHATHI XapaKTEPU3YIOTCA CTEKJSIHHbIM 6J1eCKOM, TBEp-
pocteio 7—7,5, wioTHOCTBIO 3,5—4,5, OTCYTCTBMEM CITAHOCTM.

I'paHaTsl — THUINMYHO DHIOTEHHble MUHepasl. [lupon obpasyercs
B HEKOTOPBIX M3BEPXKEHHBIX MOPOAAX, B YaCTHOCTH, KMMOepauTax, rie
HEpeIKO COMPOBOXIAET aiMa3, OOBIYHO B BUIE OTAE/bHBLIX HEIPaBWIb-
HBIX 3epeH Pa3MepoOM [0 HECKOJIbKMX MU/UIMMETPOB. AJIbMaHOUH — Xa-
paKTEepHbIA MHUHEpaJ KPUCTA/UTMYECKUX CJIaHLIEB, BCTPEUAeTCS TaKXe B
HEKOTOpPBIX IerMaTuTax; KPUCTAJLIbl €ro JOCTUraloT pa3MepoB B He-
CKOJIbKO CAHTMMETPOB, B OTAE/bHBIX cayuasx a0 20 cM u 6osee. ['paHaThl
rpoCCyAp-aHAPaJUTOBOrO PsAJa XapaKTepPHbI 4151 U3BECTKOBLIX CKapHOB,
rae BcTpeyaloTcs B kpuctayax a0 10 cm. CneccapTMH — OTHOCHTENIBHO
MaJi0 pacnpoCTpaHeHHbId MHUHepas NMerMaTUTOB. YBapOBUT — peOKUi
MHHEpaJ XPOMHTOBBIX DY/, 3ajleraloliuXx B YJbTPaOCHOBHBIX NOpPOAAX;
KPHMCTa//Il €r0 OOBIYHO MEJIKH.

IMpesxae HEKOTOpbIE IPAHATH UCHOJIb30BAIMCh B KauecTBe abpa3us-
HBIX MaTEpUAJIOB, HO C MOSBJIEHHEM JelIeBbIX U 3(PEPEeKTUBHBIX MCKYC-
CTBEHHBIX aBpa3uBOB CIIPOC Ha rPaHATHl 3HAYNTENBHO yNal.

Ko/eKIMOHHOE 3HAYeHHE TPAHATOB, HA00OPOT, OYeHb BeauKo. Oco-
OEHHO LEHWTCS CaMblii KPAacCHBbIA M CaMblil peIKuil U3 rpaHaTOB — fAp-
Ko-3eJieHblii yBapoBUT. K co’kajeHuo, pa3mMep KpPUCTaJIOB yBapoOBUTa
peako mpesbiiaer 1, MmakcumyM 3—4 mMM. YBaposut u3s Capan (ITepm-
cKas 00J.) OT/IMYAETCA COCTABOM, OJM3KUM K TEOPETUUECKOMY, U YUCTO-
TOit OoKpacku. B Oyrokymny (PuHAsHAMA) HaWOEeHbl KPUCTA/UIbl HC
3 cM, OHaKO M3-3a TIPUMECH XKeJie3a KayeCTBO MX 3HAUMTEJIbHO HUXKeE.
Jlyuline KOJUIEKLMOHHBbIE IPaHaThl aHAPAAUT-TPOCCYJIAPOBOrO psiga M3-
BECTHBI B MAarHeTUTOBBIX MecTopoxaenusax CokonoBckoe (KaszaxcraH),
Hamkecan (Asepbaiiixan) u ap. Xopollune KOJUIEKMOHHbIE aJIbMaHAM-
Hbl BCTPEYAIOTCA B KpUcTaumueckux caanuax Kapenuu (Enosbiit Ha-
BOJIOK, Tep6ec-ocTpoB U Ap.) ; KpYNHbie KPUCTA/UIbI H3BeCcTHb B Chicep-
™ (VYpan), nermatutax Kapesmun n Koabckoro nonyocrposa.

FpaHaTbl 0671aJal0T PAZOM IOBEJMPHBIX KaueCTB; HACBHILEHHONW M
CTOMKOM OKpAacKO#, XOpOIIMM OJE€CKOM, CBETOBON HIPOM, HOCTATOYHO
BbICOKOH TBEPHAOCTLIO.

B o0uxoje Mojx rpaHaTOM Yaile BCEro Moapa3yMeBalOT MUPOI, Bbi-
COKO LIEHUMbIIl KaK OrPaHOUYHBbIN KaMeHb. B TOProBO-IOBEJIMPHOM JIEKCU-
KOHE OH U3BECTEH TaKXX€ MO MPEeTeHUUO3HbIMM Ha3BaHUSIMM «KarCKUM
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py6uH», «aMepHKaHCKHit pyOun» u T. A. Jlyuume OrHeHHO-KpacHbIe MU-
pomnsi ¢ XVI cronierus nobwisatorcs B Uexo-CioBakuu. OrpaHKe noasep-
FaloT TaKXe MMPO3payHblii aJlbMaHIMH. AXMaTOBCKas KoNb Ha YpaJje He-
KOrJa JaBaja MpeKpacHbIf OrpaHOYHBIA FE€CCOHMT — TCPOCCYJAp rua-
LMHTOBO-KPACHOTO 1[BETAa C CHIbHbIM GreckoMm. HauGonee nenurcs 3e-
JIEHBIII U 30JIOTUCTO-3€JIEHBII I0BEJIMPHBIA AEMaHTOU/.

Kanbuut (puc. 16, 32, 57) — xap6onar kanbuusa CaCOs;. [Tocae no-
JIeBbIX IHTIATOB M KBaplia 3TO CaMblil pacIpOCTPpaHEHHbI# MUHEPaJ 3eM-
HOW Kopbl. OH MOUYTH HaUEe/J 0 CJaraeT MOIUIHbIA YeXO0J H3BECTHSKOB,
MOKPBbIBAIOMIUHA OrpOMHbBIE TEPPUTOPHUM, TOJILUM MPAMOPOB, 3aMOJHAET
MHOTHE XWIbl U MOJOCTU. B KasbliuTe cocpegoToueHa GO/bluas yacTb
yriepoga 3eMHOW KOpBI.

Kax 4yacTo ObIBa€ET B MHUHEPAJBbHOM LIAPCTBE, B CAMOM OOBIYHOM M
NIOBCEMECTHOM MHHEpAJie COUYETAITCS CBOeoOpa3Hble U JaXXe 3K30TH-
yeckue KauecTBa. KaibliMT OTMeYeH U 0COObIMI (PU3NUECKMMHU CBOHCTBA-
MH, U BHEUIHEH NPHUBJIEKATEJbHOCTBIO, U PEKOPIHBbIM, HE UMEIOIIUM PaB-
HOTO Cpeay MHHEpaJsioB, MOPGOJOrMYecKUM pa3Hoobpasuem. OTcioga —
o6uMe €ro Ha3BaHUN-CHHOHMMOB M IIPO3BHMIL OT «CO0AauYbero KJbIKa»
0 «KpbLia aHresa». CaMo CJOBO «KaJbLUT» POUCXOAUT OT JATHHCKOIO
«KaJIbKC» — Ha3BaHU U3BECTH, C TABHUX BPEMEH IOJIyYyaeMoOii U3 KaJjib-
LIUTOBOM MOPOABI — H3BECTHAKA.

M3BecTHAK M MpaMoOp M3/laBHA NPUMEHSAIOT KaK MaTepuas ajs CTpo-
UTeNbCTBa U Basinus. HO Ha KaJbLUMT KaKk MHMHEpaJ He oOpallasn BHH-
maHusa o Bropou mnosoBuHbel XVII B.,, xorma B Ucnangum BCKpbUIH
6O/IBIIYIO IOIOCTb ¢ TUPAHTCKMMM MPO3PauHbIMM KPUCTAJLIAMM KaJIbLIM-
Ta, MPOU3BEAILIMMH BIleYaT/JeHNe OAHOrO M3 uyaec cBera. Hazsaim ux

- «MCJAHACKMM mHmaTtom». Ilo cBOei poJid B UCTOPUM HAyKM KaJIBLIMT IO-

nobeH kBapiy. B Tom xe 1669 r., korna H. CTeHOH OTKpBUT Ha KpUCTAJI-
JlaX KBapla 3aKOH TIOCTOSIHCTBAa YIJVIOB, €ro COOTEYECTBEHHUK Jpa3Mm
Baprosmu o6Hapy)Xua Ha MCAaHACKOM LIMATe [MOPa3UTENbHOE SIBJICHHE
ABynpesoMienns cBera. Cnycrs crosierue P.-JK. awon, Habaomas cnaii-

- HOCTb KaJIblUTa, npuiiesa K GyHIaMeHTalIbHbIM [IPeICTABIEHUSM O BHY-
- TPEHHEM CTPO€HHUM KPHUCTAJUIOB... HbIHE KaJbLMUT IMPOKO NMPUMEHSETCS

-

B ONTHYECKMX MCCTIENOBATEIbCKUX MPUOOpPaX, 1a3ePHON TEXHUKE U T. .

Kasbuur 06pa3yeT KpUCTa/UIbl TPUIOHAAbHON CHHIOHUM, Ha KOTOPbIX
HacuuTbIBaeTcs cbinie 700 npocThix ¢GOpM, rIaBHBIM 06pPa30M CKaJieHO-
3/pbl, pOMOO3APHI, NPU3Mbl U MUHAKOUA. O6IMK KPUCTAJIOB OYEHDb pa3-
HOoOOpa3eH: cTOIOUYATHIE A0 MrOJbYATHIX, POMOO3APUYECKUE, BEPETEHO-
oGpa3nble, TabnuTyatoie M T. A, Ha M3MeHeHMsl yCJOBMH pOCTa KpH-
CTa/l/Ibl KaJbLUMTa YYTKO PEArupyloT MOSABJIEHUEM MEPEXOAHBIX raGUTy-
coB. LIIMpoKO pacrnpocTpaHeHbl ABOWHMKM, NapasUlesibHble CPacTaHWs,
KPMCTaUIbl PacielVIEeHHOro pocTa BIUIOTh A0 cdepoauTos. Ewe Gonee
Pa3HOOGPa3HbI arperathl KajJbluTa — OT APY3 U MapaulebHO-1UeCTOBa-
THIX arperatos («aTnacHbIi WNAT») A0 MOXOXETO Ha BaTy «WIOOJIMHHUTA»,
CJIOJKEHHOr0 TOHYAMLIMMK HUTEBMAHBIMU KPUCTa/UIAMH.

Kanbuut 06bMHO GecLBETEH WJIM MMEET CBET/IbE XKEATOBaThie, po-
30Bble, GypoBaThbie, rojyGble, 3e/eHble OTTEHKH. BCTpeualoTcsi Kopuu-
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HEBble W uepHble KPUCTAJUIbl, OKpalleHHbie BKIOUeHHAMH. OH HMeeT
CTEKJISIHHBIA 6JeCK, TBEPAOCTb 3, MJIOTHOCTH 2,7, COBEPLIEHHYIO Chaii-
HOCTh 1O poM603Apy — M0 TPEM HANpaBJEeHUAM IOA YIJIAaMH OKOJIO
75°. TIpo3pauHble KPUCTAMIbI U BBIKOJKM CABAaMBAIOT pacCMaTpuUBaeMoe
CKBO3b HUX U300pa’keHHe BCAEACTBHE ABYIIPEIOMIIEHHS CBETA.

KasbMT OTHOCHTCS K «CKBO3HBIM» MHUHepajiaM: OoH ofpasyercs npu
Pa3JIM4YHBIX TeOJIONMYECKUX MpolleccaX OT MarMaTHYECKHX [0 0Caloy-
HbIX. OUeHb YaCTO KaJbLHUT MEePeOT/IaraeTcs BOAHBIMH pacTBOpaMu, H3-
MeHsisi [IpM 3TOM BHelIHHM# oOJMK. B mpolieccax pacTBOpeHHMst U Kpu-
CTAIN3ALMH KAIbLIUTA OTPOMHYIO POJIb UTPAET YIJIEKHUCIOTa — BEILEeCT-
BO, COAep Kallleecss B HeApax WM MpOHMKamwllee u3 aTMocdepsl U B
CHUJIbHOM CTEMEeHM DPEeryJMpyoliee pacTBOPMMOCTb KajabluTa. Tak, mox
JAeCTBHEM BOAbl, OOOTal€HHOW YIJIEKHCJIOTON, MPOHUCXOAUT SBJIEHUE
Kapcra — BbllIEIAYNBAHNE HM3BECTHAKOB, U PACTBOPEHHBbIA KapOoHaT
KaJbllisi MOXET MEePeHOCHTbCs Ha Oosbiine paccrosinusa. Ilomapgas B
MpPOCTOPHbIE W NMPOBETPUBaEMble MOJOCTH, TAKOH PAacTBOP MOXET OTHa-
BaTh W36bITOUHYIO yriaexucaoTy. [Ipu aTOM pacTBOpUMOCTh KapGoHaTa
nagaer B AECATKH M COTHH pa3 M HAYMHAETCS KPUCTA/UIM3allisi Kallb-
uMTa (MHOrAa aparonmta). B kapcToBbIX meluepax BO3HHKAeT yAWBH-
TeJbHBIA MHUP KAJbLUTOBBIX CTAJIaKTHTOB U CTAJarMHTOB, KOPa/UINTOB,
«KEJIE3HbIX LIBETOB» — TeJIMKTHUTOB M Ap.

HecMoTps Ha pacnpocTpaHEHHOCTb KaJbIIMTa, BEBICOKOKAaYeCTBE HHbIE
ero ofpasupl, KaKk U JKOOOr0 APYroro MHUHepasia, PeAKH M UEHATCA
cobuparensMu. JlyduiMe KaJbLUTbl MPOMCXOAAT M3 TMAPOTEPMAJbHBIX
xun, norpe6os n newep. B «npoaywmHax» J1aJbHETOPCKOTO MECTO-
POX/AEHNSI BCTPEYAIOTCH M TpPEeKpacHble BOASHO-NPO3payHbie, OeclBeT-
Hble CKaJIEHOApbl, U TaGJMTYATHIE KPUCTAUIbl, M APY3bl MaNupiInara,
M po3oBble TpuOOOOpasHble pacilelVieHHble KpucTauibl, Eme 6onee
pa3Hoo6pa3Hbl, MyCTh M He CTOJAb 3(PdeKTHb, KaibiuTel daunikecaHa:
KPUCTa/UIBl Pa3/IMuyHOro rabuTyca, ABOWHMKM, CKEJIEThl-BEPIIMHHHMKH.
HckarounTeIbHOE MHOTOOOpa3ne KpUCTaJUIOB, APY3, CrelnduyecKux ne-
ILEPHBIX arperaroB Hab/ogaeTcsi B MOMOCTAX IMAPOTEPMAJILHOIO Kap-
cra XaipapkaHckoro Mectopoxxaenusi B Kuprusun, MHrepecHble u Kpa-
CHBble KaJbLIThI MOMafaloTCA Ha U3BECTHAKOBLIX Kapbepax ITogMocko-
Bbsi (B KBapl-XaJleAoHOBBIX xeoxax I'ens, PycaBkmnHa m ap.).

KpynHsie 6e3nedeKTHbIE N HECABONHUKOBAHHbIE KPUCTAJLIBI KaIbIU-
Ta (MCIaHACKOrO WINaTa) — lieHHeilllee ONTHYECKOe Chipbe. J10ObBalOT
UX TJIaBHBIM 00pa3oM M3 MOJIOCTEl M Morpe6oB B 6a3ajbTax, TAe OHH
BCTpeYaroTcsi BMecTe ¢ Leosuramu (cM. CTuabOMT u Cresiepur),
anodWUIMTOM, IPeHUTOM, oKeHnTOM. KpacuBo okpaueHnbie cdeposn-
TOBbl€ arperatbl NMOA TOProBbLIM Ha3BaHMEM «MPAMOPHBIN OHHMKC» MAYT
Ha BCEBO3MOJKHbIE MOAEJIKH U YKpanieHusi. U3BecTHsK U MpaMop CayXaTt
CTPONTEIbHBIMM M OTHEJOYHBIMH MaTepuajaMu U CbhIpbeM IS MoJyde-
HUS LIEMEHTa M HM3BECTH.

KanbiuT nerko anarsoctupyercs no ¢popMe KpUCTa/UIOB, BCKUITAHUIO
B pa36aBJieHHOM COJIAHOM KMCJIOTE, TBEPAOCTH, CIIAHOCTH 10 TPEM Ha-
npabJjeHusM. [Ipn oTCyTCcTBHM KPUCTAJUTMYECKOTO OrPAHEHHUS €ro Hepea-
KO MYTaloT C aparOHUTOM. M 3si11Hble KapCTOBbIE ACHAPUTOBUAHbBIE 0Opa-
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30BaHUA (KPUCTA/UIMKTHTHI), OCTYHAKOLINE B IPOAAXY U XPAHUMbIE B
KOJUIEKLIMAX TOfl HA3BAHMEM «aparoHUT», KaK MPaBUJIO, NPEICTABISIOT
c060it KaJIBLIUT: B JIYIy MOXKHO PasriAffeTh CaifHble CKOJIbl ¥ TPELIMHKH,
rBO30b OCTAB/AET LapanuHy (aparOHUT He MMeeT CMafHOCTH W obna-
paeTt 60oJblIEd TBEPAOCTHIO).

Manaxur (puc. 37) — ruapokapbonar memn Cu.[CO3] (OH)..
N3peaka copepXUT NpuMech CBMHIIA, a TaK)Ke MEXaHHYECKHe PHUMECH.

Kpucrannusyercsi MalaXUT B MOHOKJIMHHOM CHHI'OHMM, HO SICHO BBI-
paXKeHHbIE€ KPYMHbIE KPUCTA/LIBI UCKIIOUNTENBHO peaku. OObuHasn ¢dop-
Ma BbIEIEHUS — MYYKH U GapXaTHCTbie KOPOUKH OYEHb TOHKHUX MIO/b-
YaThIX KPUCTAJUIMKOB, IUIOTHBIE C(eposNTOBbie NTOYKOBHAHBIE M IapaJ-
JIeJIbHO-LIIECTOBAThie arperathbl. VI3BeCTHbI MCEBIOCTANIAKTUTBI, KOPAJLIN-
Tl U T. 1. CepoaMTOBbIE arperaThl 4aCTO MMEKT araTonoAaobHoe KOH-
LIeHTPUYECKU-30HATbHOE CTPOEHNE, HO B OTJIMYME OT aratoB HapacTaloT
OT HeHTpa K nepudepru. M3peaka BcTpeualoTcsi chepoKpUcTalIbl Maja-
XHUTa, 06pa30BaBILNeECs B Pe3y/IbTaTe pa3pacTaHus GOKOBBIX IPaHENd KPK-
CTAJUIOB C OXHOBPEMEHHBIM paclUelUVIeHHeM Mo Tuly po3bl. Manaxur
HM3BECTEH B HaJIeTaX, BbILBETAX, CeBAOMOpPdO03ax No a3ypuTy, Kynpury,
Menu M Jap.

O6amaeT CHIbHBIM CTEKJIAHHBIM 6J16CKOM, TBEPAOCThbIO 4, TUIOTHO-
cTei0 4, CTOMKHMM SIpKO-3€JIeHbIM 1BeTOM. CMeHa OTTEHKOB M T'yCTOThI
IBETA B 30HAJBHOM DHCYHKEe Majaxura ofyc/loBieHa U3MEHEHMEM pa3-
MepoB 3epeH (MHAMBUROB). ITosiBIeHHE B OKpacKe roaybmiX OTTEHKOB
CBUJETEJLCTBYET O YaCTMYHOM 3aMeIlleHNH MaJlaXHTa XPU30KOJUION.

ManaxuT — THIMYHO CMIIEPreHHbI1 MuHepaa. OH obpa3yeTcs B 30-
HaX OKHMCJIEHUS CYJbPUAHBIX MUHEPAJIOB, COAEPXAIIUX Me/lb, B Pe3yJib-
TaTe peakiuuu HPOAYKTOB OKHMCJIEHHS C BMELIAIOIIMMHM H3BECTHSAKaMM.
KpucTa/unaysicb U3 BOJHBIX PAacTBOPOB, OH [laeT XapaKTepHEIE arpe-
raTbl, KOTOpblE OIUMOOYHO TIPUHMUMAJIHM 32 HATEKM MJIM aXKe «OKaMeHeB-
1IMe HaTeKu».

HasBanue «Manaxut» [IIMHUA 0ObsACHAET CXOACTBOM MHHEpaa 1o
LBETY C JIMCTBOM MaJibBbl — «MaJjiaXxe» rno-rpedeck. CpelHeBeKoOBbie
TOPHSIKM Ha3blBaJli MAJIaXUT «KaMeHHO! 3eJIeHbIO», «aT/IaCHOH Pyoii»,
«BapxaTHOi pynoit».

HenoBTopuMoO IpeKpacHbId, 3aBOpaXXUBAIOIMHA 3€/eHbI LBET —
caMoe 3aMeuaTesIbHOe CBOWCTBO MasaxuTa. Kaxapiil, KOMy XOTh Da3
NMOCYACTIUBUIOCh HAWTH MYCTh KPOXOTHOE BbIJEJIEHHWE MaJaxuTa, MO-
XKeT BooOpa3uTh BOCTOPT M M3YMJIEHNE CTAPUHHOrO PyAOKONa, KOrja ero
B3[VIAAAY BHE3aHO OTKPHIBAJIMCh CBEPKAKOLIKE SAPKOH M YHUCTOH 3€/IeHBI0
MEeTeJIKM, [MOYKH, OapXaTHbie nepesnBbll ApaGbl BepUiM, 4TO MaJaXHUTO-
Bblil aMyJieT M30aBJsieT OT CTPaxa M MCIyra, — Tak yCNOKauBalolle Jeii-
CTBYET 3€J/ICHBIi1 LIBET B COUYETAHMM C IIEJKOBHCTHIM BJI€CKOM.

B npeBHOCTH MaJIaXMT MCIOJIb30BAJIM KaK MEHYIO PyAy: Melb U3 He-
ro BbIIUIaBIsIM Ha Ypane euge 3a 1500 ner go H. 3. [To3xe ero cranu
ynoTpe6aATh IS NOAEIOK M yKpaweHuii. B Poccuu, roe Manaxuta, npu-
TOM JIy4IIero KayecTsa, ObI0 GacHOCIOBHO MHOTO, €r0 NPHUMEHUTH TakK-
Xe [JIi BHYTPEHHE! OTHENKHM TaKUX TPAHAMO3HBIX COOPYXXEHUH, KakK
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Wcaakuesckuit cobop u 3umuuil asopel B [lerepbypre. OTxoasl Masia-
XHUTa UCMONB3YIOTCS /IS IPUIOTOBJIEHU S BHICOKOKAYECTBEHHON 3€JIEHOM
KpacKH.

KpynHeiiiue B MUpe MeCTOPOXIAeHMsT — MemgHOpPyAsiHCKOe U
Cymemiesckoe (Ypasn), JaBaBllie MHOTOTOHHBIE IJIbIOBI MaJaX1Ta, HbIHE
BbIPa0OTAHBI, ¥ MaJAXUT JABHO CTaJ AOBOJBHO AOPOTHUM IOBEJMPHO-TIO-
JIeJIOUHbIM KaMHeM. 3HauuTeJibHble 3amachl ero uMmerorcsa B 3aupe, Ha-
Mubuun, Uspanne. [ogesounblii ¥ KOJUIEKLMOHHBIH MaJaXUT H3BECTEH
B BoctounoM Ka3zaxcrane.

B kos1eKUMAX BBICOKO LEHATCSA M MOJHPOBAHHBIE Cpe3bl, U Oapxa-
TUCTBIA MaJIaXWT, ¥ [VIAAKHE MOYKOBUIHBIE arperaThl, M Kak ocobas pea-
KOCTb — KpHCTa/uibl. MCKIIOUMTENIBHO HMHTEpeCHbl CepoKpHucTaIbl
Masiaxuta U3 J[>Ke3Ka3raHCKoro MecTOpOXAeHHs.

Manaxut MHOrga nyTaT ¢ ADYTHMM MHHEpaJaMU MEAU — JJIUTOM
(nceBOOMAJIAXNTOM), OPOLIAHTUTOM, aTaKaMHTOM. B OT/MuMe OT Mana-
XHTa OHY He BCKUMAIOT B COJITHON KMCJIOTE; AJIMT UMEET B OKPACKE CUHMIA
OTTEHOK; aTaKaMUT OKPALIMBAET IUIaMs MasjbHONU TPYOKH B Jla3ypHblii
uBetr (cM. puc. 61), a Manaxutr — B 3ejeHblil (B Ja3ypHbI — mOC]IE
CMayuBaHUA COJSHOM KHUCJIOTOH).

IMmpur (puc. 21) — cyabdup xenesza FeS,, oguun us campix pac-
MPOCTPaHEHHBIX U CaMbIX MHTEPECHBIX, CAMbIX KPACHBBIX U CaMbIX KOJ-
JIEKLIMOHUPYEMBIX, ...HAKOHEL|, CAMBIX «CTapbiX» MHUHepaioB. OH GyKBab-
HO GpocaeTcs B rJa3a 30JOTHCTBHIM LBETOM M CHJABHBIM 6JIECKOM, M MPO-
CTO HeJb3si ObUIO HE 3aMETUTD €ro elue B ray6okoit apesHoctd. HpiHen-
Hee Ha3BaHMe BO3HHMKJIO B aHTUYHOHM ['peuuu M B mepeBoje o3Hayaer
«OTHEHHBII»: NPU yllape TBEPAbIM MpPEeAMETOM OH UCKPUT, U OJHO BpeMs
ero Aaxke MCIOJb30BajlM KaK «KpeMeHb» Ijisl pyxei. B apeBHocTH or-
HEHHYIO MPUPOAY NUPUTA NpeacTasasiayu GykBanbHo; y [nuuus uutaem,
YTO «IIMPHT... IPU TPEHUH OO KHUraeT NanbUb». U3BecTeH OH GblI HE TOJIb-
Ko B EBporne: B MOrM/IbHMKaX MHKOB HalAeHbl 0OJblINE MMPUTOBbIE TLIA-
CTHMHBI, CJIy>XMBILIHE, BEPOATHO, 3epKajlaMH.

B XVI B. OCHOBOIIONIOXXHHMK HayuyHol MuHepasoruu I'. Arpukona
BBeJI [JIsi TMPUTa Ha3BaHUe «KojauenaH». [locTerneHHO OHO cTasno rpyi-
[OBbIM Ha3BaHUEM HEKOTOPBIX CY/IbPUIOB, a COOCTBEHHO MUPUT — XKe-
JIe3HbIM, HJIM CepPHbIM, KosdenaHoM. Ilpasaa, Toraa 3To Ha3BaHMe OTHO-
CWIOCh TaKXeé M K MapKas3uTy, KOTOpbIi He OTIMYajJd OT nupurta. B
1814 r. Tatou ycTaHOBWI, YTO 3TO pa3Hble MuUHepaabl. Creayer oTMe-
THTb, YTO B TOPrOBO-IOBEJIMPHOM OGMXO/I€ MyTaHMIA COXPAHAETCA M IO-
HbIHE.

[MupuT uMeeT TBePAOCTb 6—6,5, MNOTHOCTL OKOJIO'S, METALIMYECKUI
0J1eCK, HEPOBHBI pPaKOBUCTHIM M3A0M. CrHaitHOCTb oTcyTcTByeT. LlBer
JIATYHHO-)KEJIThIN, MHOTAA C Oypoil WM mecTpoit mobeXxasocTbio, YyepTa
yepHas. BHellHe MupUT HanOMHHAaET MOJUPOBAHHYIO JATYHb WM Jaxe
30/I0TO U ITHUM KOrZa-TO 3acCJy)XWI CHHUCXOAMTEJbHYIO KJIMYKY <«KOII-
KMHO 30J10T0». IIpy HarpeBaHMH OH <«MOATOpaeT», TYCKHeeT U U3JaeT 3a-
Hax CEPHUCTOro ra3a, B IUIJaMeHH NasUIbHON TPYOKHU 3aropaeTcsi rosyonim
miameHeM. KpucraaimsyeTcsi B KyOUYECKOH CHMHCOHMHM M OYEHb 4acTO
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aeT BeJMKOJIENHbIE KPUCTa/LIbI pa3Mepamu 10 10 cM u 6onee. Ha Hux
orMeueHO 0K0s10 400 mpocThix POpM, HO B MOJABASAIOWIEM OOJBLIMHCTBE
CJIydaeB KPUCTAJLIbI OrpaHeHbl KyOOM, MEHTaroHZOAEKasfApaMH, OKTa-
3ApOM M UX KoMOMHauusimu. ITuput obpasyer addexTHbIe ABONHHUKH,
BCTpEYAIOIMeECs HOBOJBHO penKko. V3BecTHbI pa3HOOOpasHbie (OPMbI
pacLIETUIEHHOr0 pocTa, cheposnThl, CKpyYeHHble KPUCTa/LIbl, 3€PHHU-
CTbl€, TapaJuie/IbHO-IIeCTOBaThIE, paJyaJbHO-JIyYHCTbI€ U IpyTUe arpera-
THI.

Elue B CTaprHy ObLIO 3aMe4€HO, YTO MUPUT MOXKHO BCTPETHTb TIOUTH
B 06O reosornyeckoit obctanoBke. CaKCOHCKMI HACTAaBHHMK IOHOTO
JlomonocoBa U. @. I'enkennb, aBTop TpakTata «[ImpuTonorus, wim ucro-
pusi konuepgana» (1725 r.), oxapakTepu3o0Bai MUPUT HEMELIKON MOCJO-
BULIEH, CMBICJ KOTOPOH INepefaeT BbIPa)K€HHUE «Hall IOCTPEJ Be3pe
nocres». Pa3inuHbiM ycaoBusM 00pa3oBaHMs MHMPHUTa COOTBETCTBYIOT
ero crneumdnueckue Gopmbl U couetanus. Bmecre ¢ gpyrum cyabbuaom
Xesie3a — MUPPOTHHOM Ha MUPUT MpuXoxuTca 999, Bcero KosmuecTsa
Ccy/1bdUI0B 3eMHOI KODBI.

KpymHsble 6eCTsIIMEe KPUCTAIbI, CPOCTKM M APY3bl MMPHUTA TMAPO-
TEPMaJIbHOTO MPOUCXOXXJEHHUSA B COUYETAHMU C FOPHBIM XPYyCTaJIeM WJIH
ObIMYaTBIM KBapLieM, KpUCTa/LU1aMH KaJbLMTa, JOJOMUTA, OTHOCATCH K
My3eiiHbiM wegeBpaM. JIyumie oOpasubl TaKOro poAa MPOMCXOAAT U3
BepesoBckoro Mmectopoxaenust (Ypan), Akuaray (Kaszaxcran), mecro-
poxpenunit FO)xHoro Ypana. Ha KosaHryiickoM MeCcTOpOXJAEeHHU BCTpe-
YaloTCs APY3bl CKPYYEHHBIX KPUCTAIOB nupuTa. CaMblii KDYIHBIA KpH-
CTa/ pa3MepoM oKoJio 50 cM 6bia Haitnen 6aus r. Kcantu B [penun.

B MeramopduzoBanHbeix Toawax Kypckoi MarHuTHOM aHOMaiuu
OMpUT 06pasyeT Apy3bl MEJKUX PACILENIEHHbIX M CKEJIEeTHbIX KPUCTasl-
JIOB, NICEBIOCTAJaKTUThI, IPUYYA/IMBbIE I'PO3/EBUIHBIE arperarTbl.

B uckonaembix yrasx u mmHax IMoaMockoBbs, Boposuueit (Hosro-
poackasi 06/1.) U APYrMX MecTax NMPUT BCTPEYAETCA B BUAE KOHKPELMI,
MHOTJA 3HAUMTENIbHBIX pasMepoB. OpUTHHAIbHbIE OUCKOOGPa3Hble KOH-
KpeLuy U3BeCTHbl B taTte Apkausac (CLIA).

ITuput yacTo 3aMellaeT OpraHUYecKue OCTaTKU — pPaKOBHHBI, KY-
COYKH ApeBEeCHHbl U JaxKe (parMeHTbl CTBOJOB MCKOMAeMbIX JepeBbeB.
OmucaH ci1yyai, KOTAa TeJI0 pyAOKoIa, MOrMOLIEro B IUBEACKOM PYAHU-
ke ManyH, Bcero 3a 60 J1eT GbLIO MOJHOCTHIO 3aMEILIEHO TUPUTOM.

Ha noBepxHocT 3emMiu MUPUT NOABEPIKEH OKUCICHUIO U ISl COXpa-
HEeHHsl B KOJUIEKLIMM 4acTO TpebyeT KOHCepBaLMH.

HecMOTpsi Ha MHANBUYAJLHOCTD BHELIHETO 00/IMKA, UPUT HEPEIKO
MyTalOT C XaJIbKOMMMPUTOM, OT KOTOPOTO OH OTJIMYAETCs OKPAcKoi, ¢dop-
MO#M KpHUCTA/UIOB, GOJbllel TBEPAOCTHI0. KOHKpenun U MeJKOKpUCTa-
JIMYECKHE BBIAEEHUA YACTO TIPUHUMAIOT 32 MapKa3uT; Ha IOBEPKY 60Jib-
LIMHCTBO TaKHUX «MapKa3uTOB» OKasbiBaeTcs nuputroM. Heobxomumo
00palaTs BHUMaHME Ha OTPaHEHHE OJIOBOK MHAMBUIOB M OKPAcKy (Map-
Ka3HuT MMEeT 3eJIeHOBAaTO-CePblii OTTEHOK) .

ITupuT poGbiBaeTcs B KoaudecTBe 25-30 MJIH. TOHH B TOA IPEHMY-
IIECTBEHHO JO TMOJIyUEHUS] CEPHOH KHMCJIOTHI, C MEPEMEHHBIM YCIIEXOM
KOHKYpHUpYs B 3TOM C IPUPOIHOI Cepo¥i.
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Iupomopdut (puc. 40) — CBUHUOBBI aHasor amatuta (cM. Ana-
™T) coctaBa Pbs[PO4];Cl. Dochop moxer uzomopdHO 3amelaTbes
MBILIbSIKOM; MOJIHBIA MBILIbAKOBbIA aHAJOr HAa3bIBAETCH MUMETUIUTOM,
MPOMEXYTOUYHBIE YieHbl u3oMopdHoro psigna — xamnuaurom. Bece atu
MHUHEepaJbl B OTJIMYME OT anlaTUTa 06Pa3yIOTCs TMIIEPreHHbIM IyTEM, B pe-
3yJIbTaTe OKUCIEHMS CyNb(UAOB CBHHIIA, TJIABHBIM 0Opa30M rajieHMra.

dApkas oKpacka, XapaKTepHas JJIA CBUHLIOBBIX MHHEPAJIOB 30H OKH-
CJICHHA, B CBOE BPEMs MOCIYXHWJIA «OTUY OMMCATeJIbHOW MHHEPaIOTUn»
A.T. Bepuepy (1750—1817) ocHOBOI gj1s1 pa3aeneHUs UX HA «KPaCHYIO
CBUHIIOBYIO PYAY», «3€JIeHyIO CBUHLIOBYIO PyAy» U T. I. — BCero 7 HauMe-
HoBaHwii. Ilpecsenys B NepBYI0O OYepeAb YHUCTO MPAaKTUYECKHE e,
Bephuep cTapasics B COrJIaCUH € TOPHSLIKONM TpagyliMel 3aKPENUTh B CBOEH
KJaccuduKalKu BHELIHME ONO3HaBaTe IbHbIE IPU3HAKU MUHepasioB. Vo-
caT cBMHLA OblJ1 B HEll KOPHYHEBOM CBMHIOBOW pyAOii, a apceHaT —
3eneHod. Ho yxxe BCKOpe XMMHUeCKie UCCIeIOBaHMS IIOKa3a/ii, YTO
OKpacka He MOXXET CJIY)KHTb PYKOBOASILIMM NPU3HAKOM, TaK Kak M Te,
W APYTMe MEHEPaJbl MOTYT ObITh OKpalIeHbl NO-pa3HoMy. B manbHeilem
B MHHEPAJIOTMYECKON HOMEHKJIaType YTBEpAWIUCh WHble KpUTepuM. 3a
CBOMCTBO NMPMHUMATh KPUCTAUIMYECKYIO (HOpPMY MOCJIE DPaCIIaBIeHUS
nasuIbHOM TpyOKoi Hemenxui muuepanor U. Taycman B 1813 r. mpwu-
cBous pocdary cBUHLIA Ha3Banue NUpoMopduT — dopMupyeMsblid or-
HeM. ApceHaT CBUHUA ObUT Ha3BaH MUMETU3UTOM — <«IIOJIPaXkaTejieM»,
TaK KaK OH He TOJbKO (pOpMOH KPUCTA/UIOB, HO M LiBETOM IOApaXkaeT
MUPOMOPHUTY.

ITo cTpykType mupoMOpdhHUT OJZHOTHUIIEH C alATHTOM M TaKXXe KpHC-
TaJ/UTM3YETCsl B TeKCArOHaJbHOM CHMHIOHMM, OOBIYHO B CTOIOYATBIX WJIM
BBITAHYTBIX KPUCTAJ1JIaX, OTPAHEHHBIX ME€KCaroHaJIbHOM NMPH3MOMH, NMUHA-
KOMJOM W [OUMHPAMUIOH, HEPENKO CKEJeTHOH, (yTAApOoBUAHON WM
6oueHkooOpasHoit popMbl. OGpasyer Takxe APY3bl, pagUaIbHO-IYuM-
CThbi€ ¥ MOYKOBUHBIE arperaThbl, NapauieibHble CpPacTaHUs U rpo3JEBU/L-
Hble MyYKU paclUeIUIeHHbIX KPUCTAJ/UIOB. L[BET sAipKO-3€sIeHbIN, XXeJIThIH,
OpaHXXeBbli, KpPEMOBbIM, cepoBaThiil. OObBIUHO Hempo3paueH. Baeck
cMOJMCTBIH, O/M3KMi K anma3HoMy. Teeproctb 3,5—4. TLIOTHOCTD OKO-
a0 7. CnaliHOCTb OTCYTCTBYET.

IMupoMopHUT U3BECTEH HA MHOTHX MECTOPO’KJIEHHU AX, ONHAKO XOpO-
LI KOJUIEKIIMOHHBIA MaTepuasl — pexKoCcThb. Spko-3ejieHble KpUCTasi-
bl MUpoMop¢HTa paHbllle BCTPEYAIMCh Ha Bepe30BCKOM MecToposKie-
numn (Ypan). Xopoiune obpasubl u3secTHbl B Mamkapose (Boarapus),
IMpumbpame (Yexo-CrnoBakus). Jlyuline coBpeMeHHble TUPOMOPEPUTEHL
MPOHCXOASAT U3 MecTopoXxaeuuit Mapokko, Hamnoun, Mekcuku.

BMmecTe ¢ ApyrMMH CBHHLIOBBIMH MHHEpaJaMU 30H OKHCJIEHHUS NHPO-
MOp)HUT UCHOIB3YETCH KaK pyAa Ha CBUHEIL.

Cunepur (puc. 56) — kapOouat xenesa FeCOs, xene3ubiit aHaior
KaJIbLIUTA C KPUCTAI/IMYECKON CTPYKTYpOH TOro )XKe THIIa, a 3HaYHUT, U CO
cxopHbiMM cBoiictBamu (cM. Kambuut). Kpucramiusyercsi B pom6oas-
pax, HHOrJa B COYeTaHMM ¢ MUHaKomaoMm. Kpucra/uiel yacTo paciien-
JIEHbl IO MAapKETHOM! CKYJBITYpPHI rpaHeif, ceiIoBUAHBIX (opM, cdepo-
174



snroB («cdepocunepuT»), chepoKpUCTaLIOB, M3pedKa AOCTUraOLIMX
KpynHeiX pa3mepoB (10—15 cM). BcTpeuaercst Takxke B 3€pPHHUCTBIX M
CKPBITOKPUCTA/UIMYECKHUX Maccax.

CBeXXMi CUACPMT OKpalleH B XapaKTEPHbHI rOpoXOBO-3€JIEHOBATHIH
MJIM CEPOBATHIN LIBET, 0 Mepe OKUCJCHUS (C mepexoioM Fe?t g Fe®t)
npuobpetaeT Gypble OTTEHKU M SIPKYIO pasyXHYI0 nobexanocts. Baeck
crexasunbiii. TBepaocTb 4—4,5. [lnoTHocTh 3,9. UMeercst coBepieHHast
CnaiHOCTb MO POoMOOIAPY, KAK Y KaJbllMTa.

Kpucrammm3ayercs: 13 ropAYMX pacTBOPOB B PYAHBIX JKWJIaX M merMa-
THTaxX, HHOrJa B GOJIBIIMX KOJMYECTBAX 3aMEILAET KaJbLUT, 0Opa3sys
KpymnHble 3anexu (Bakan Ha Ypane, Kapaxan B Kazaxcrane). IlIupoko
pacnpocTpaHeH M B OCaJOYHbIX TOPOAAaX B BUAE KOHKPELMA U MPOMNJacT-
KOB.

CuIepUT — pacipOCTPaHEHHbI MUHEpas W TIPpH OOJIBUINX CKOILIe-
HUAX HUCIOJb3YETCs KaK BHICOKOTEXHOJIOTMYHAS JKEJe3Hasd pyAa C HU3-
KMM COJEep)XaHUEM BpedHbIX MpuMeceil.

Ha3BaHne MuHepaja MNPOMCXOAMT OT TIpPeyecKoro HaMMEHOBaHWA
Xeje3a — «CHMAepoc». Bnepsbie OH ObLT ONMUCAaH aBCTPUIACKUM MHHEpa-
sorom B. Xaiiguurepom B 1845 r., HO m3BecTeH GbUT ropasfo paHble:
yxe B VIII B. B 3pudepre (ABcTpus) ero A06bIBaIM KaK XeJIE3HYIO PYAY.

KosLieKIMOHHbIE CUAEPUTHI BCTPEUaIOTCS Ha MHOTUX MECTOPOIKAEHM -
six. B nerMaturax BosbiHM cuepUT 0Opa3yeT KpUCTA/UIBL U CHEpOTUThI
M COMpPOBOJKAAETCS IOJIEBbIM LINATOM M KBaplieM, U3peJKa UrOJIOYKaMHu
réTuTa, KPUCTAJUIMKaMH TeMHO-duonerosoro ¢snoopura. B Ilenrpann-
HoM Kazaxcrane BcTpeuaercs B MEJKMX (B OTAEIBbHBIX CAy4yasix a0 6—
8 cM) kpucrasnax Ha ABIMYATOM KBaplle ¢ BoJbdppaMutroM U Gaoopu-
TOM. CKpBITOKPHCTA/IIMYECKHE CTAXKEHUs cuaeputa u3BecTHol B [loa-
MOCKOBbE; OHH 00pa30BaNUCh METACOMATHYECKH M0 MU3BECTHSKY W TIpH
OKHMCJIEHMH Ja/M XapakTepHble IMOJIble JIMMOHUTOBRIE Xeoapl (cMm. I'é-
™T), B Xene3zopyanbix Mynbaax KepueHcKoro nonyoctpoBa mMJIOTHBIA
MAapraHLOBUCTHIA CUAEPUT OOpa3yeT MpOMJIACTKH M XXEJBaKM U OiecTs-
e ceposMTOBble KOPDOUKHM B MOJIOCTAX MCKOMaeMblX pakoBuH. Ha
Kypckoi# MarHUTHOM aHOMAaJIMH BCTPeYaeTCs B Apy3ax M 1ieTkax cgepo-
KPHCTALJIOB C I06EXAaIOCTHIO.

B orinume OT KajiblMTa CHAEPUT BCKHUIIAET B COJSAHOM KHUCJIOTE
TONbKO mpH HarpeBaHuu. Karuis coJsiHOM KHMCJIOTHI Ha TOBEPXHOCTH
CHAEpMTA MOCTENEHHO OKPALIMBAETCS B KEJATO-3€JIeHbIH LIBET.

CraBposut (puc. 27) — OCTPOBHOM CHJIMKAT aJIOMMHHUS M XKeJie3a
FeAl3Si019(OH) 2, TUNUUHBIA MUHEpPAJ] KPUCTA/UIMUECKMX CJaHLEB U
TFHEHCOB, Ilie CONPOBOXIAETCS CAIOAAMK, KBapLeM, KHaHUTOM, albMaH-
JHHOM, TIOJIEBBIM LIMATOM M Ap.

Kak npaBwio, BCTpeUaeTCsi B BUOE OTAEbHBIX MCEBAOPOMOMYECKHUX
(MOHOKJINHHBIX), Yallle CABOWHMKOBAHHBIX KPHCTA/UIOB CTOJAOUAaTOro
06siMKa HIeCTUYTOJIBHOTO cedeHuns. M3BecTHO HECKOJBKO 3aKOHOB ABOIi-
HUKOBaHUA; HanboJiee THIMYHBI ABOWHUKU B BUJE MIPAMBIX U KOCBHIX Kpe-
CTOB M TPOWHHMKHM B BUAE LISCTUJYUEBBIX KpecTOB. MuHepan korma-to
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YIIOMUHAJICA KaK «KPEeCTOBUAHBIN wieps» (lIepjaMy B 3MIOXY FOPHALIKMX
Ha3BaHHMl MIMEHOBAJIMCh CTOJIOYAThIE TEMHOUBETHBIE MUHepasibl) . CoBpe-
MEHHO€e Ha3BaHue JaHo B 1792 r. u B nmepeBojie C rpeueckoro o3Hauyaer
«KPEeCTOBBIA KaMeHb».

CTaBpO/IMT UMeeT Oypblil LIBET C KPACHOBATbIM MJIM CEPOBATBHIM OT-
TEHKOM, CTeKJSIHHBbI MJM CMOJAHON Oseck, TBepaoctb 7—7,5, miaor-
HOCTb 3,7, XOpOLIYyIO CTaHHOCTb MO ABYM HaNpaBJIeHUSIM BIOJIb yAJIMHE-
HUSI KpUCTa/LUIOB. KpHcTaniabl M3 CHIOAUCTBIX CJAHUEB, BbIPOCIINE B
TBEpAOI cpele, COAepXaT MHOIO TBEPABIX BKJIIOUEHMI, MaCKMPYIOLIMX
OJlecK M CHAaNHOCTb.

B crapuHy nBoiitHMKM cTaBpoiuTa v3 llBeiiapckux Asbn npojaba-
JIMCh MOJ, Ha3BaHWEM «0a3eqbCKMe KPECTHKM» KaK aMyJIEThl M Y KaTOJMU-
KOB CUMTAJUCh CBSILUEHHBIMKH. Moaa Ha MomoOHble aMyJeTbl A0 CHX
nop coxpaHunach koe-rae Ha fore CIIA.

B HacTosilllee BpeMs Jydline obpasupl CTaBPOJMTa HOOLIBAIOTCS B
mectopoxaenusix CCCP: B KeitBax, Kosbckuil nonayoctpoB (ABOiHHU-
KK pa3mepoM a0 15 cm); Ha FOxHoM Ypane, Kaskase u ap. B kpucrtan-
Jnyeckux cnaHuax Kapesuu BCTpedaroTcsi HECABOWHUKOBaHHbIE M CBO-
6oAHbIE OT TBEPAbIX BKJIIOUEHMI KPHCTAJLIBI.

Ctuasour (puc. 36) n creaneputr (puc. 35) — poACTBEHHbIE MUHE-
pajibl ceMeWCTBa LIeOJIUTOB. ’

K pneomuraM oTHOCATCs: 0kosio 30 aJfOMOCK/IMKATOB HATPUs, KaJus,
Kanbius u 6apus co cnenudrIecKoit SYENCTON CTPYKTYPOM, MO3BOJIAIO-
e UM CJIYXHUTb «MOJIEKYJISIDHBIMH CHTaMU» — YAEP)XXHBaTb MOJIEKY-
JIbl BOJbl M HEKOTOPbIX APYrUX BELIECTB, MOHL MeTaLI0B. [Ipu ocTopoXx-
HOM HarpeBaHWUM LEOJHTHI BHIAENSIOT 3TH BeulecTBa 0e3 paspylleHHs
COGCTBEHHOM CTPYKTYpBI.

Lleonutbl MMEIOT psAf OOIUMX (PU3MUECKUX CBOMCTB: CBETIYIO OKpac-
KY, CTEKJISIHHbIHA 0J1€CK, CPEIHIO0 IUIOTHOCTb M TBEPAOCTb. OHM KpUCTaJI-
JIN3YIOTCSL BO BCEX CHUHTOHMSAX, KPOMe TPUKJIMHHOH, U BCTPEUAIOTCS B
MpeKpacHbIX KpUCTasslaX, APy3axX, BCEBO3MOXXHBIX pacllenyieHHbIX ¢dop-
Max, yallle BCero COBMECTHO APYF C IPYTrOM U B COMPOBOXKAEHHUM MPEHHUTA,
anogpuimra, Kanbuura. «Lleonursl — uBeTbl 3eMyM», MO BBIPAXKEHUIO
u3BecTHOro yuyeHoro B. I1. ITerpoBa, Becbma ITOMyJISIPHBL CPeA KOJLUIEK-
LMOHEPOB MMHEPAJIOB.

[leonThl — HU3KOTEMIEPATYPHBIE JHIOTEHHble MMHEpasbl, obpa-
3yIOLMECS 3a CUET FMAPOTEPMAJIBHOM MepepabOTKU MOJIEBBIX LINATOB
¥ HEKOTOPbIX APYTMX CHJIMKATOB. OT/1araloTcs B MycTOTaX 6a3ajibToB, B
HEKOTOPBIX PYAHBIX J>KWJIaX, BCTPEUAIOTCS] B CKAPHOBBIX MECTOPOXIe-
HusAX. B mocnesnue AecATUNIETHS OTKPBIThI KPYMHbIE MECTOPOXACHUSA
LIEOJIUTOB B OCaIOYHBIX MMOPOAAX, OCBOEHHE KOTOPbIX IT03BOJIMJIO HayaTb
LINPOKOE MPOMBIIUIEHHOE MCIIOJb30BaHUE LIEOJIMTOB Jisl pereHepauuu
LIEHHBIX BELIECTB U3 MIPOMBILLUIEHHBIX OTXOAOB, OCYIIIEHHSsI ra30B U T. .

LeonuThl — CpaBHUTENBHO «MOJIOAbIE» MHMHEpaJbl: MX H3y4yeHHe
Hayasioch B camoM KoHle X VIII cronerus. HasBaHue «ieoguT» — BCKH-
MaoWuii CBSi3aHO CO CBOMCTBOM 3THX MHHEPAJOB BCNYYMBATbCS B IUIa-
MEHH MasjJbHOU TPYOKM, OTAaBasi COLEPXKALLYKCH B HUX BOAY.
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HcTopuuecky HEpBbIM LIEOJUTOM CTajd cTuabOuT. Hazsanue — or
rpedeckoro «cTNABOe» — cuATb 6bwI0 BBeAeHO B 1796 r. P.-JK. Taron
/IS LEOJUTOB C MEPJaMyTPOBbIM OJECKOM M MEPBOHAYAJbHO OTHOCH-
JIOCh TaKXe K 4acTOMy CIYTHHKY CTHJIbOMTa, MO3/HEe Ha3BaHHOMY
redJIaHAMTOM B UYECTb AaHIIMHCKOro KOJUIEKIMOHepa-MUHepaJora
IOx. Teinanga. B 1818 r. U. BpeitTraynt Aan CTUILOMTY Ha3BaHUE
«IeCMMH» — CHOMOOOpa3Hblii (3a XapakTepHyI0 (OopMy pacIIeIUIEHHBIX
KPUCTAJIOB), IOJIFO€ BPEMsl OCTaBaBIlleeCs B YNOTPeOJieHNH; epBOHA-
YaJlbHOE HA3BaHME BOCCTAHOBJIEHO pelleHneM MexXayHapoaHoOH Mu-
HEPAJIOTMYECKOW accoLMarlMu.

Cruanbur (Ca, Nao) [AlSizO3] - 7H:O 06pa3syeT MOHOKJIMHHbIE
KPUCTAJUTLI, GO/bLIEN YACTBIO CABOWHMKOBAHHBIE U DPACIUIEIVIEHHBIE [0
IIy4KOB, CHOIIOB, IABYJHCTHHKOB. MeJIKHE KPUCTaIbl Mpo3pauHbl, 60-
Jlee KpylHble NpocBeunBaioT. LIBer Geblif, pO30BaTHIA, XEJITOBATHIA.
TeeppocTs 4. [InotHocThb 2,1. CiaitHOCTE COBEpILIEHHAS B OJHOM HarpaB-
JIEHMH; MUKPOCKONHYECKHE CraiiHble TPEUMHKA — MPHYMHA IepaMyT-
poBoro 6secka. BMecTe ¢ reit1aHinTOM, aHaJIbLIAMOM U Jp. BCTPEYaeTcs
B MECTOPOXAEHUsSIX HuCAaHAckoro wmimmara B KpacHOApCKOM Kpae, B
Ucnaupuu, B paitonax Ilyust u Bombess B UHauu n B Apyrux MecCTax.
B BuIe MEJIKHUX KPUCTa/UIMKOB HapacTaeT Ha KBapl, SMHUAOT, KaJbUUT B
ckapHax [lamikecaHa ¥ T. 1.

CpaBHUTEIBHO HEAABHO, B 1909 r., Ha KoMaHAOPCKUX OCTpoBax 6bL1
OTKPBIT LIEOJIUT, BO BCEM TIOXOXKHMI Ha CTUILOMT, HO 6€3 MPMMECH HaTpUs
M KPHUCTAUTU3YIOWIMACSH B POMOMYECKOH CHHIOHHMH, KaK IpaBWio, 6e3
ABOMHUKOBaHUs. B yectb nerepbyprckoro yuenoro I'. Ctesutepa, HeMila
1o nmpoucxoxzaeHuio, usyuasuwero B XVIII cronetun pailon Haxoakw,
OH Gbur Ha3BaH cresuiepuroM. O6a MUHepasa BHEIIHE OYEHb MOXOXH,
U [10Ir0€ BpeMsl CTE/UIEPUT CUMUTAJICA MPOCTO Pa3HOBUAHOCTBIO CTHJIb-
6ura. Jlyumme oOpasupi creUiepuTa BCTpevalorcss B Kumuke (3abaii-
Kasbe), CapbaiickoM 1 Cokos0BcKOoM MecTopoxaennsax (Kazaxcraw).

TypmaimH (puc. 12) — rpynmnoBoe HazaHHe GJIM3KUX IO CBONCTBaM
6opcoiepXaluuX CHINKATOB KOJBLEBOM CTPYKTYpbl C 00wwelt ¢opmy-
JIoM (Na, Li) (Mg, Fe)g(Fe, Al)e[SieOm] [BOg]s(OH)s. TpraJ'IHHbl
OTHOCSATCS K KPACHBEMILUM U CaMbIM MOMYJIAPHBIM KOJUIEKIIMOHHBIM MH-
HepanaM. [Ipo3pauHble TypMaJIMHBI — peaKHH M AOPOroi OrpaHOYHbIN
MaTepual.

LiBeTHOM TypMasiMH ObUI OZHMM M3 JIOOMMBIX KIOBEJMPHBIX KaMHEH
aHTHYHOCTH. BiocaeacTsnu oH Obi1 3a0bIT, M Ao Hayaia X VIII cronerus
ero B Espone ne 3Hasu. B 1703 r. roJutanackue MOpSIKH PUBE3JIH C O-Ba
Leision kpacHbie M KOPHUHEBbIE KaMHHM C CHHIajJe3CKUM Ha3BaHUEM
«TypaMaiu» (KameHb). B eBponen3npoBaHHOM BHJie Ha3BaHUE OCTAJIOCH
B ynoTpe6/ieHny, XOTS, BO3MOXHO, Ha POAMHE OHO OTHOCWIOCH He K
TYPMaJIMHY, a K UMPKOHY. [o/1aHalbl 3aMHTEPECOBAIUCh TYPMAJIMHOM He
TOJILKO KaK KPacHBbIM KaMHEM: ObLIO 3aMEUYeHO, UTO OH MOXET U3BJIe-
KaTh fernes U3 OrHfA, KOTOPbIM €ro HarpeBajy, ¥ MOPAKH IOJIb30BaJIUCH
3TUM, Y4TOOBI YHCTUTb CBOM IEHKOBbIE TPYOKH.
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B To Bpems 10BesMpHas cliaBa TypMaJMHa Obuia eule Bnepeau: Oep-
JuHckuit npodeccop ®. DNUHYC, COCTOABUIMI Ha PYCCKo#M ciayxbe B
Terep6ypre, OTMEYaJl, UTO «TYpMaJMH €CTb KAMEHb PEAKHUI M Maou3-
BeCTHBIi». B 1762 r. SnuHyc ony6/MKOBaM CBOM MCC/IEAOBaHMS, KOTOPbIE
MOKa3aM, 4YTO TYPMaJMH NPUTArMBaeT MEJIKHE YaCTHLbI BCJIEACTBHE
3JIeKTPU3aLMM [IPM HarpeBaHWM, a TakKxe NMPU TPpeHuH. BrnocieacrTsum
6bl1a OGHApYyKEHA NEKTPU3ALNsA KPUCTAUIOB TYPMAJIHHA [IPH CKATHH
(Nbe303JIEKTPHYECTBO) .

CocTaB TYpMaJIMHOB OYEHb CJIOXKEH, OHM MOryT comepxartb ao 18
XMMHUYeCKUX diemeHToB. HanbGosiee M3BECTHBI TPM MHHEPAJBHBIX BHAA
TYPMQJIMHOB: 3ab6aut (HaTPUEBO-JUTUEBO-AIIOMHMHUEBDIN), Jpasur
(HaTpUeBO-MarHUEeBO-AJTIOMUHUEBBIH) U wepa (HaTpUEeBO-)KeJe30-alio-
MMHHEBBI) . Bce OHM NpMHAAIEXAT K TPUrOHAIBHOM CUHTOHMM U 0bpa-
3YIOT NpU3MaTHYECKHE JI0 MroJbYaTbhiX KPUCTA/UIBI C CeYeHHEM B BUie
PaBHOCTOPOHHETO WM «C(epruueckoro» TpeyrojbHuka. B orimume or
GO/IBIIMHCTBA APYrMX MPU3MaTHYECKMX KPMCTA/IOB TYPMaJMH Ha KOH-
1aX orpaHeH HECUMMETPHYHO M MOXXET UMEeTb MOHOJAP — JOBOJIbHO
peaKyio npoctyio ¢opMy, COCTOSIILYIO BCEro U3 OAHOW rpaHu (B JaHHOM
cJiyyae NMepreHAMKYJISPHOI I1aBHOM ocM KpucTasuia). onoBku orpase-
Hbl 0OBIYHO TaKXXe nMupaMuaamMu 4 pom6osapamu. [IpusMaTHyeckue rpa-
HM 4aCTO HECYT NPOAOJIBHYIO IITPHXOBKY. XapaKTepHbl MapauUiesibHbie
CpacTaHMs M pafiMaJbHO-JIY4YMCTbie arperaTthbl, Tak Ha3blBa€Mbi€ «TypMa-
JIMHOBble cosHL@». Bieck crexnsivublit. TBepgocts 7—7,5. I[InotHOCTH
2,9—3,2. CnaifHOCTb OTCYTCTBYET.

CaMoe npMBIeKaTeNIbHOE KaueCTBO TypMaJiuHa — pa3Hoobpa3sHas u
KpacMBasi OKpPacka, OT aHTpPAlUTOBO-YEPHOM AO COBEPIUEHHO OecLBer-
HOM, BKJIIOYAIOLIAsi BCIO FaMMY HEXKHBIX HETMOBTOPUMBbIX OTTeHKOB. Oco-
GEHHO MHTEpPECHbl MOJMXPOMHBIE TYPMaJMHbl, B KOTOPbIX pa3/M4HbIE
LBETHbIE 30HBI PAaCHOJAralOTCsA TO MOSICKaMH IONepeK KpUCTaL1a, TO
KOHLIEHTPUYECKHU BOKPYT MPOAOJbHON ocu. KpacHbie U po30Bbie TypMa-
JIMHBI Ha3bIBAIOTCA pybeanutramu, 3ejeHble — Gepdenuramu, CAHHE —
unduzonuramu, GeclBETHbIE — axXpourami; GeCLBETHbI WM OJeHbIIA
TYPMaJIMH C YEPHOW rOJOBKOM HOCHUT MPO3BHMINE «T0JI0OBa MaBpa». Bce
OHM KaK NpaBWIO SBAAIOTCA diabbauramu. Llepsnl 4yepHble, ApPaBUTHL
OOBIUHO KOPMYHEBbIE.

TypMmanuHbl — TUNWYHbIE MUHeEpaybl nerMaTuToB. KpoMe Toro, oHu
00pa3yloTca rupOTEPMaIbHBIM YTEM M B HEKOTOPBIX KPUCTALTHYECKUX
C/IaHUAX, TOABEPrLIMXCS AEHCTBHIO 60pCOAEepKaIUUMX rOpAYUX PacTBO-
poB.

HauGonee pacnipocTpaHEHHBIM U3 TYPMaJMHOB siBsieTcs wepa. Has-
BaHHe NMOsBUIOCH eule B X VI B. ¥ nepBoHayasbHO 0603HaYaIo cToI0Ua-
Thie ¥ JIyYUCTbl€ TEMHOOKpAIEHHbIE MUHepasibl. XOpollue KPUCTaUIbI
uiepjia BCTPEYaloTCA B CTaphIX KOMAX oKkpecTHOocTei! Myp3aunku (Ypair),
B kepaMuyeckux nmermatutrax Kapeaun, Ha MamMcKOM MeCTOPOXIEHUHU
U Apynuwione B 3abaiikanbe u Ap.

HasBanue «a156anT» gaHo 1o o0-sy Jibba B CpenuseMHOM Mope.
TypManuHbl ¢ 0-Ba dbba noaTnuHo onucanbl A. E. ®epcmaHoM B pac-
cka3se «Testa Nera». LiBeTHble TypMaJIMHbI BCTPEYAIUCh OKOJIO A, JIMNUB-
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ku (Ypan), Ha ITamupe, Ha KanGunckom xpebre (Bocrounbiit Kasax-
cTaH). BceMMpHOIt1 M3BECTHOCTBIO MOJB3YIOTCA 3Ab6auThl Masarackapa,
Munac Xepauc (Bpa3uians), paitoHa ITana B Kammdopuun (CILHA).
KpymnHbie ¥ X0powo o6pa3oBaHHbE KPUCTA/UIBI APABUTa H3BECTHBI B
BanapHoit ABcTpannu, Tupone (Asctpusi), Cunnzsse (Kwurait). B
CCCP pgpasuT u3secTeH Ha [lamupe, B 3abaiikanbe U APyrHX MecTax.

Dmooput (puc. 9) — BTOPO¥ 10 pacIpPOCTPaHEHHOCTH (MOCJIE raau-
Ta) NMPUPOAHBIA ramoreHus, dbropun xaabius CaFs.

B I'pennn n PuMe aHTHYHOH 3MOXHU (PAIOOPUT CUMTAJICS IOBEJUPHBIM
KaMHeM; 106biBas ero B IlapdsHcKOM LapcTBe (Ha TEPPUTOPHUM Hbi-
HemHero Mpana). B pyaHbIX Xuiax 3TOT KPacHBbIA MUHEpasl paHo 00-
paTI Ha ce6si BHUMaHUe TOPHAKOB; MUHEPAJIOTHYECKHE CBEICHUS O HEM
cucTemMaTH3npoBaauch yxe ¢ XV croserus, a B 'epMaHun U AHIIHM
OH MOJIy4MJI TIPO3BHILE «pyAHOro userka». B XVI B. anrsmyane Hayanu
NPUMEHATD €ro B KauecTBe duioca — n06aBku, obecneunBaroLLei J1erko-
IUIaBKOCTh M TEKY4Y€CTb METaJUIypruyeckoro uuviaka. Orcioga BO3HMKIM
Ha3BaHMUs «UIaBMKOBBIA IIIAaT» M «b/II00pec» — OT JIATMHCKOTO «(JTo-
ope» — Teub (I. Arpukona, 1529 r.); ¢ 1797 r. BBegeH TepMUH «PII00-
puT». «CuHmit [I)KOH» — TpaAMUMOHHOE FOPHANKOE NMPO3BHILE (PIIOopPU-
Ta ¢ QUONETOBOM 30HANIBLHOCTHIO M3 JlepOummpa, Anrmusa. B 1812 r.
®. Mooc ucrnosb3oBaJ (hJIIOOPUT B CBOEH IIKaJle TBEPAOCTH, a ellle uepes3
12 net 0o6HApyXuJ, YTO OH MOXET MMETh Pa3/IMYHYIO OKPAcKy B TPOXO-
ASAIIEM UM B OTPa)K€HHOM CBeTe, M Ha3Bajl 3TO sBIEHHE «(droopecueH-
mueit» (Temnepb 3TOT TEPMHH YHOTpebasieTcsi B APYroM 3HAYEHHH).
B 1886 r. u3s ¢dmoopura ObL1 BHIAESEH HOBbIA XMMHUYECKUIN IJIEMEHT,
Ha3BaHHbIA «dioop» (B pycckoit sutepatype — «pTOp»).

DAI00PUT KPUCTAJUIM3YETCs B KyOMUECKO# CHMHIOHMH B BUIEe KyOoB
WIM OKTa3ApOB, PeXe pOMOOA0AEKas3APOB U APYrux ¢OpM, MHOTAA CKe-
JIETHbIX WIM PpacClIEIUIEeHHBbIX, pa3MepaMH, OT MWUIMMeTpoB Ao 10—
15 cm. Cambiii ®pymHBbIR KpucTa/ul ¢JIIOOpUTA, Pa3MEPOM OKOJIO 2 M,
6bL1 HaliieH B aMepuKkaHckoM mTare Hbio-Mekcuko. ®moopur o6pasy-
eT TaKXe CPOCTKM M Jpy3bl, Hapajule/bHO-IIeCTOBaThie, PagHaJIbHO-
JIYUHUCTHIE, 3€PHUCTbIE arperaTtbi, C(PepOJHTEHIL.

Bosbuieit 4yacTbio ¢/II0OPUT MpO3paueH M OKpalleH B sIpKUE LIBeTa:
3eJIeHblH, (HPUOSETOBBIA, IyPNYPHBIHA, XEJIThIH, peXXe OpaH)XeBbIf WIH CH-
HUH. OKpacka 4acTo 30HaJbHasi WIM MATHUCTasl, MHOTZA HECTOMHKas.
HMapenka BcTpeuaoTcsi COBCeM OecCLBETHbIE M BOASHO-PO3PayHble KPH-
cTannbl. Bieck CTeKASHHBIA, HECH/IbHBIHN, KaK OBl BaaxHbIA. [110THOCTD
3,2. Teepaocts 4. OAIOOPUT XPYMOK M UMEET COBEPIIEHHYIO CIAMHOCTD
MO 4YeTbipeM HanpaBJIeHUSIM — MO OKTadApy.

B npoTHBOMOMOXHOCTH TaJUTY IIOOPUT BO3HMKAET MOYTH BCerpa
3HAOreHHbIM MyTeM. OH KPUCTA/UTN3YETCA U3 TMAPOTEPMAJIBHBIX PacTBO-
poB, 00pa3ysi caMOCTOsITEJIbHblE XWIbl M mnorpe6a WIN CONMpOBOXHAas
cyibduaHble MUHEpaibl. B 3HaUUTENIBHBIX KOJHYECTBAX BCTPEHAETCS B
nermatutax. B ocagouHelx nmopozax ¢aoOpuMT pemok. B yactHOCTH, B
TToaMOCKOBbE OH M3BECTEH B IUIOTHBIX MJM 3EMJIMCTBIX Maccax CHUpPEHe-
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BOTO LiBETAa 10/ Ha3BaHUEM «paTOBKUT» (1o peuke PaToBke). OTaenbHble
MeJIKHe KPUCTAJUTMKHU U3pefKa MonajaloTcA B MyCTOTKAX KPEeMHEMH.

Kak KOJUIEKLIMOHHBIA MUHepas (proopur coyetaeT Haubosee LEHH-
Mble 3CTETUYECKHE KadeCTBa — OOraTCTBO OKPAaCOK M COBEPLIEHCTBO
KpucTanmueckod ¢popmbi. Ho camblie nmpekpacHble — 3TO Kak pa3 COB-
ceM OecUBETHbIE M TPO3payHble KPUCTaLIbl, 00bIuHO KyObl. TUnuuHbIE
accouMalM C NUPUTOM, NUPPOTHUHOM, FaJIeHUTOM, casepuToM, KBap-*
HeM W JAp. AAIOT MOAJIMHHBIE MMUHEPAJOTHUECKHE IIEAEBpPhl; Jdyqyuime o0-
pa3Lpl TaKOTO poJa MPOUCXOAAT a3 [lanbHeropckoro moJMMeTasinye-
ckoro Mectopoxaenus. B 3abaiikanbe oopuT BCTpeuyaeTcss B BHAE
IapaJule/ibHO-IIECTOBAThIX, arPeraTos, LIETOK, MOIIHBIX ChepOoINTOBBIX
KOpPOK C APKOM HOJUXPOMHOW 30Ha/JIbHON OKpPAaCKO#, HallOMHUHAIOLIEH
araToBbiii PUCYHOK. 3a py6eXom BeJMKOJIENHble (PIIOOPUTHI M3BECTHBI
B MeCTOpoXAeHusx Benukobpuranuu, ®PI', Mekcuku, Kuras n ap.

Muposas go6biua ¢paroopura cocrasasetr 4,5—5 Man. T B roa. Oko-
50 709, pacxonyercs B KayecTse (pl0Cca, OCTANbHOE — TJIaBHbIM 00pa-
30M O/ NOJIyYEHHUS MCKYCCTBEHHOTO KPHMOJMTA, HEOOXOAMMOro AJs
BBIIUIABKH aMIOMUHUA. DII0OPUT — BaXKHOE XHUMHMUYECKOE ChIpbe, U3 HEro
MOJIy4aloT Takue (pTOopUcTbie NPOAYKTHI, KaK (ppeoHsl U (PTOPOMIACTHI.
BespgedexTHbie KPUCTAUTBI IPUMEHSIIOTCA B ONTUUECKOM NTpUBopocTpoe-
HUM: CIEKTPAJIbHBIA AMaNa30H NpOIyCKaHusl Jydei y ¢gpaoopura B 27 pa3
IIKpe, YeM y OOBIYHOTO CTEKJa, U B 2 pa3a LUMpEe, YEM y KBApLEBOro.
LiBeTHBbIe (hAIOOPUTHI UCMONB3YIOTCA KaK ITOJEJIOYHBIH MaTepuan M s
VMMTALUU IOBEJUPHBIX KaMHEMH.

XambkaHTur (puc. 52) CuSO4- 5H;O — npupoaHblit MeaHbIH Ky-
nopoc. CeMeHcTBO «KynmopocoB» BKJIouYaeT cBbille 20 MUHepaJbHbIX BU-
OB — BOJHBIX CyJb(aTOB TAXKENbIX METAIOB, 00pPa3yIOMMXCS, KakK
MpaBWIO, B pe3yJbTaTe OKUCJIEHUsI UX Cyabdunaos. Bce kynopocsl Jier-
KO PacTBOPSAIOTCSA B BOJE U JIETKO TEPAOT KPUCTAJUIM3ALMOHHYIO BOAY
Zla)Ke B CyXOM Bo3ayxe. B cBS3M C 3TUM Ha MOBEPXHOCTH 3eMJIM OHU —
BPEMEHHble MUHEpaJIbl C KOPOTKMM CPOKOM JKH3HH.

Hassanue «xanbkaHTUT» JaHO B 1853 r. HemeukuM yuyeHsiMm B. Ko-
OeslneM, U3BECTHBIM paboTaMM MO AMArHOCTHKE Mas/IbHOW TPyOKo# U B
00/1aCTH MHHEpaJIOrMUecKOil HOMEHKJIATYpbl. B mepeBoge ¢ rpeyeckoro
Xa/IbKaHTHT O3HAYaeT «MEeOHbIH LIBETOK» — UMEHHO Ha TaKMe aHaJOTHH
HaBOAAT TUIUYHbIE JJIsl HETO HaJIEThl, KOPOYKH, BBILBETHI, U3PEAKa aHTO-
JIATHI YyJEeCHOro HeGecHO-roy6oro UBeTa, BHIPACTAIOIIME HA CKAJbHBIX
obnaxennsax. U3 nyxuy cyasdaTHOrO pacTBOpa OH KPUCTA/UIM3YeTcs
B BUJE APY30BbIX KOPOUEK ITPOCBEUHUBAIOIIMX KPUCTAJUIMKOB TPUKJIMHHOM
CUHTOHMHM CO CTEKJSHHBLIM 6sieckom. Teeppocts 2,5. [LiotHocth 2,3.

Kak BpeMeHHBbIIf MUHepasl XaJlbKaHTHT MOJKET HOABIATLCA TaM, e
UMEIOTCS XaJIbKOMUPHT WK Apyrue Cyabhuabl Meau U BeJeTCS OTKPbITas
pa3pab6orka. OH u3BecTeH Ha MaJaHey/IbCKOM MeCTOpOXAeHuH, B [aui-
KecaHe, MeIHbIX MecTopoxpaeHusax IOxHoro Ypana u ap.

Xa/IbKaHTUT ANATHOCTUPYETCH MO BHELIHEMY BUAY U PaCTBOPUMOCTH
B BOJIC; OTJIMYMUTD €r0 OT CXOAHBIX KyOpPOCOB (IIM3aHUT, OYTHT) MOXHO
JIMIIb TOYHBIMH METOAAMHU.
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IIPHIOXEHHE 1
PACTBOPUMOCTb MHUHEPAJIOB B KHUCJIOTAX

B Tabsauue npuBeAeHbl AAHHBIE O AEHCTBHU CONAHON (KOHLEHTPHPOBaHHON
u pasbannenHo# 1:10) M rIaBMKOBOH (KOHLIEHTPUPOBAHHOM) KUCJIOT Ha KpH-
cTa/uibl MMHEPaJIOB NPU KOMHATHOH TeMIleparype.

Ha MHOrMe MuHepasbl AeicTByeT a3oTHas Kucaora. K HuM otHocuTtest 6osib-
IMHCTBO MMHEPAJIOB, PACTBOPAIOLIMXCS B COJSAHONH KHCJIOTE, a TaKXe CyJIbdHnab
k06anbTa, Meay, MOMMGIEHa, MbIIIbAKA, HUKEJIs, cepebpa, Boabdpama. KucaoTsl
M MX pacTBOPbI AEHCTBYIOT TaK)XXe Ha BOAOPAaCTBOPHMMble MHHepaJibl. MHEPTHOCTD
MUHEDAJIOB B TOPOIIKOBATHIX H MEJKOKPHCTA/UTUYECKHMX Bbile/ICHHAX TpebyeT
BCAKHH pa3 JOTIOHUTEIHON TIPOBEPKH.

YcnoBubie 0603HauYeHus: + +MUHEpPaAT TPaBUTCA IHEPrUUHO; | MMHepa
TpaBMTCA MELIEHHO; — 3a 5— 10 MHUH cJlefibl TPaRJIEHHA HAa MHHEpAJIE HE MOSABIA-
I0TCS. :

ConsiHasi KHcJaOTa IlnaBukoBas
KHCJI0Ta, 3 MHH

Muuepan KOHLIEHTPHPOBaHHa s pa3baBneHHas
1 2 3 4

A3ypHT
AKCHHHAT
AKTHHONHUT
AmMGmronut
AJTyHMT
AHanbUMM
AHara3
AHTHADUT
AHpany3ut
AHKepHUT
AHTHMOHHT
Anatur
Anopunmt
Aparosur
ApceHonupHT
Actpodmint
AypHnurMeHT
Aypuxanbuut
Bapur
Bepnn
Beprpauaut
Buotur
Bupiosa
BucmyTur
Baexsbie pyan (rerpa-
3[APHUT — TE€HHAHTHUT)
Bopuut
Bpowantur
Bpyxur
Bpycur
Baunaguuut

=

+ +
TTrisr e d
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++

+ o ot + +
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IMpononxenne npunoxenus 1

CosnfiHast KHCJIOTa InaBukoBas
KHCA0Ta, 3 MHH

Munepan KOHLE HYPHPOBAHHAS pasbaBrennan
1

Be3sysmnaH
BuBHAHUT
Buiemur
Buyoumomur
Burepur
Bumnesnr
BoracToHuT
Boabgpamut
Byabgennt
I'aseHur
laaur
Tannt
Teitnaugut
Tenenbeprur
I'ematnt
FemumopduT
Iérnr
TuapoGopauut
I'nnc
I'panaTthl
I'padur
HOaubypur
HOaronut

I )XeMCOHHNT
HMuacnop
HOuonra3s
Honomur
XKapeur
HNnbBant
Hunour
Kanbuur
KaHKpHHHUT
Kapuaumr
Kaccurepur
Ksapn
Kuanur
KuHnosapp
Knunoxsop
Ko6aabTna
Kosesumu
Kozanur
Kopauepur
Kopyna
Kpokour
Kynpur
Jlazyaut
Jla3ypur
Jamnpodmwuint
JIéumurnt
Jlennpokpokut
Jlenuponut
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IMpoaosxenre npuaoxeunus 1

ConAHas kHcnora InaBuxoBan

KHcaoTa, 3 MHH
Munepan KOHUEHTPHP f pasGasnennas *

1

JIOMOHTHT
JIoaBHUruT
Marnesur
MarseTur
Manaxur
MaHraHur
Mapraput
Mapxka3sur
Mensb
MenaHTepur
Moymbaennt
MYCKOBHT
MHuwbAK
Hatponut
Hedennu
Hukennn
[03,177:1%3%1
Onan
IManbiropckur
Ieposckut
Mupur
IInposo3ut
IupomopdnT
Tupodnumr
Iuppotu
IoneBbie WnaTH
Ipenur
Peanbrap
PopoHuT
Popoxpo3ur
Pomanewnt
(ncunomenan)
Pyman

Cepa
CepBaHTHT
Cepebpo
CeprnieHTHH
CupgepHt
CuibBHH
CHuTMMauuT
Ckanonur
Ckoneuut
CKopoauTt
CMHTCOHHT
Copanur
CnoaymeH
CraBpo/mT
Cruasbur (aecMuH)
CTpOHUMAaHUT
Cdanepur
Tanek
Tantaant
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Tlponosxenne npunoxenus 1

CoasiHast KucsoTa InaBukoBas
KHUCI0Ta, 3 MHH

Munepan KOHUEHTPUPOBAHHAS pa3baBienHas
1 2

Tenapaut ++
Turanur (cden) —
ToMCOHHUT ++
Tonas —
Tpemoaur

Typmanux

Ynekcur

deHakuT

Ddumncut

@oronur

Do0opHT

DocdopuThbl
XanuenoH
XanbKaHTHT
XanbKo3uH
XanbKOnmupHT
Xnoputona

XnopuThl
Xpu3zobepuit
XpHu3okosa

Xpomut

LenectnH

Lepyccur
HuanoTpuxur

InpkoH

Lousur

la6a3sut

leeant

1HManbT™MH

UInuHeab

OBINAHUT

OrupvH

AmuT (ncepBaoMasaxuT)
JHCcTAaTHT

SnupoT

Aposnut

4
T 14
++

++
+HiEiTn

+ + |
NN N RN AR N RN R

oy Fag T + .+
Plt i+ T+ T+

+ + T + o+

TR o I o o o g

+
+
+




NNPHIOXEHHE 2

MHHEPAJIbl, U3MEHSAIOLIMECS NMOA OENCTBUEM CBETA

Pa3maralorcs:
6poMaprupur XJI0paprupuT
HMOJAPTHUpPHUT Maiiepcur

Pa3pywaioTcsi Ha SIpKOM CBETY M MPH TEIJIOBOM O0Jy4eHMH OTHE/bHbIE PA3HO-
CTH CJEAYIOINX MHHEpPaJIoB:

peasbrap T€TPaA3APHUT
cepa XaJIbKOIMMPUT
TCHHAHTUT

MepjileHHO pa3pylIAlTCs WIM TYCKHEIOT:

aKaHTHT MHaprUupuT

apreHTUT NMUAPaprupuT

aypuMNUrMeHT noauGasur

6epuennaHnT capTopur

6eTeXTUHUT CHUMILIE3UT

KMHOBapb CMHUTHT

KPOKOHUT credaHnT

KynpuT XaJIbKO3MH

BpitiBeTalOT MM U3MEHSIIOT OKPacKy:

auruaput (rosay6oit) CMHUTCOHHUT (JKENThIN)

anaTuT (po30BbIi) croayMeH (KYHUMT)

aMeTUCT (HEKOTODbIE Pa3HOCTH) tonas (Gypwiit, rony6oii, po30Bbii,
rakMaHMT (BbIIBETaeT OBICTPO) MaJIMHOBBbIH )

KaJbUUT (JKeJTHIA, PO30BbBIit) denakur (Gyposatbiit)

pO30BbBIi KBapi| GbI0OpUT (DYHLOBBIA, 3eJIeHBbIN)

cofanuT (CHHMIT) uenecTuH (rony6oi)
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