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PABSOET I

IOBEJIMPHBIE TOBAPBI
®

Fez xponoaozuu mHem ucmopud, 6e3
UCINOPpUU HeM HAYKU.

A. E. DEPCMAH

FOBempHOE MCKYCCTBO — 3TO HCKYCCTBO Manbix ¢opm. Ha-
paBHE C APYrMMH BHIaMH XyHOXXECTBEHHOTO TBOPYECTBA OHO
BOCHUTHIBAET M YHAOBJETBOPSIET 3CTETUYECKHE BKYCHI LIMPOKOIO
Kpyra Jrojei.

IOBenupusie ToBaph (OT JaT. juwel — AparoueH-
HOCTB) — 3TO TOHKOM paBOTHI BBICOKOXYI0XKECTBEHHBIE U3EIINH,
HU3rOTOBJICHHBIE [JIaBHBIM 00pa3oM M3 IparoleHHBIX METAJIOB,
IparoleHHbIX U MOJyIparoleHHbIX KaMHel WM U3 ApYrux H0J-
TOBEYHBIX MATEPHAIIOB (POra, XyA0XXeCTBEHHOM SMau, KepaMHKH)
M BBHIMOJIHAIOLME DPOJIb Pa3MYHBIX YKpalleHWH, SBJISFOIIMECT
upenMeTaMmu ObITa, a TakXKe NpUMEHSEMBIE A JeKOPaTHBHBIX
LeJIeH.

IIpoucxoxaeHHe W NepBOHAYaJbHAS MPUPOAA YKpalICHHM
YXOOUT CBOMMH KOPDHSMH B Hajiekoe mpouuioe. Ykpamas ceds
HWIKypoOif, 3y6aMK U KOITSMHM THUrpa, poraMu OuW30Ha, IUKapb
Kak Obl MOAYEPKHUBAJI, YTO OH 00JiagaeT OOJIBINOH CUOH U JIOB-
kocTbio. ITo3xHee 3Ta «BBIBECKA XpaOpPOCTH, JIOBKOCTU M CUJIBD)
XO3sIMHA NPEeBpATUIIACh B YKPAILICHNUS, a KOTJa YeJIOBEK HAYYHIICH
U3rOTOBJIATh M3JEJHs U3 KaMHs U MeTaJula, YKpalleHUs HEPEIKO
SIBJISIJIICh aMYJIETOM, TaJMCMAaHOM.

B riy6okoil JpeBHOCTH 3apojuiiach XyHOXecTBeHHas obOpa-
60TKa MeTajuIoB (OCOOEHHO 30JI0Ta), MJIM UCKYCCTBO T O P € B-
TUKH (OT rped. Topevw — BhIpe3aTh, YekaHuthb). Jlo Hac no-
U TOHYaMIMe yKpallleHHs, NBilIHO AEKOPUPOBAHHBIC Pa3HO-
oOpa3Hble KYOK4 M vYalllM, M3rOTOBJIEHHBIE M3 30JI0Ta, cepedpa,
3JIeKTph! (IPUPOAHOrO CILIaBa 30JI0Ta M cepebpa) 3a HECKOJBKO
TBICSYEJIETHI 10 HAIUCH 3pHI.

ITpousBeneHus IOBEJMPHOTO HCKYCCTBA, CO3JaHHBIE Oe3bl-
MSHHBIMH MacTepaMi APEBHEHIINX 30X, NPEACTaBISIOT coboi
TIOJIYHHbIE COKPOBHIIA Giarofaps UX XyXOKECTBEHHOH U UCTO-
prueckoii 3Ha4UMOCTH. OCOOBIM, HEMOBTOPUMBIM CBOEOGpasneM
OTJIMYAIOTCS W3[EJIHNs, BBHIUTOJHEHHbIC B TaK Ha3bIBAEMOM CKH(-
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€KOM «3BEpHHOM» CTHJIE — OpYXHe, KOHCKas COpys, yKpaleHUs
OZeXIbl, N3TOTOBJICHHBIE MOCPEJCTBOM YE€KAaHKU MJIM THUCHEHHUS.
JKu3HeHHass TOCTOBEPHOCTb, OOBEMHOCTh, CTpPOras KpacoTa M
3aKOHYEHHOCTh (POpM, JAKOHHYHOCTh M300pakeHus, TOHKOCTb
JIEKOPATUBHOTO YYThsl, NPOSBISIOIINECS B OPHAMEHTAIBHON OT-
nenke (QUIyp >XKHBOTHBIX, TO3BOJISIOT OTHECTH M3JENUS CKUD-
CKOro mepHoja K InedeBpaM NPHKIAJHOTO MCKYCCTBA IPEBHEH-
IIHX 3TO0X.

XynoxecTBeHHas KyJbTypa MHOIMX HapoOAOB, HaCEJSBIUUX
Hamy Ponmny, Obina cnoxHo#, pa3Hoobpa3Hoii u GoraTod.
Ha 5T0# KyJbTYype pa3BHBaJIOCh IOBEJMPHOE UCKYCCTBO JIpeBHEH
Pycu (VI—XYV BB.). Ha cMeHy oTxuBalomeMy pofo-TJIEMEHHO-
My YKJajJy OpHXOAuT (eomalibHBIA CTPOIL, a BMecTe ¢ HUM ¢eo-
HaJibHas KyJbTypa, KOTOpas B Hayke INOJy4Yuja HaNMEHOBaHHE
«aopeBHepycckoiy. Pa3sutue ¢eomasbHBIX KJIACCOBBIX OTHOIIIE-
HUl pUBOIUT K oOpasoBaHmo B IX B. 60JbHIOrO U CHIILHOTO

IpeBHEepycckoro rocymapcrsa — Kuesckoit Pycu.:

Jlna roenupHoro uckyccrsa pesHero Kuesa 6bIIM Xapak-
TEpHBI 30JI0THIE W3MIEJMs, YKpalleHHble BBHIEMYATOH M IIEpero-
poauaToit amManso. B aToT nepuon B Kuesckoit Pycu usrorosis-
JIoch OONbLIOE KOJMYECTBO IOBEIMPHBIX M3AEIMHA: KOJITHl —
noJjiasi moagecka K TOJIOBHOMY YOOpy OKOJIO BHCKOB; GapMel —
IUMPOKUIA BOPOTHHK, HJM OIUIEYBE, YKpAlIEHHOE Apar OUeHHEIMH
KaMHSIMU; NOABECKM M3 CKpPYYEHHBIX 30JIOTHIX HUTEH — CKaHH
(OT CTapopycCKOro CJIOBa «CKATh» — CYYHTb, CBHUBATB] IMO3KE
3Ty TEXHHMKY CTaJlM Ha3bIBaTh (MIUTrpaHbIO — OT JIAT, filigrane).

M3m06aeHHBIM NIPUEMOM  OpHAaMEHTAIlMU JIPEBHEPYCCKOTO
FOBEJIMPHOTO MCKYCCTBA OBUIM «TOPOAKH», T, €, apOYKH HIIHA
3yOLBI, ONOSACHIBAIOLIME NPEIMET.

Macrepa-toBenupsl dpesHeit PycH BBICOKO IIEHMJIM €CTeCT-
BCHHbIE JEKOpAaTUBHBIE KayecTBa ¥ IPUPOIHYIO KpacoTy Aparo-
LIEHHbIX kKaMHel. B 6apMax, oxepenbsx, KoJTax ¢ neperoponya-
TOM 3MaJIbl0 CAMOLBETHI BHICTYNIAIOT HA PABHBIX IIPaBax C 3Malblo
M axypHoi ckaHblo, CaMOLBETHI T'apMOHHMPYIOT C CHHHMH,
61p1030BO-3€JIEHBIMU, PO30BO-KPACHBIMH TOHAMH 3MAJId.

BBenenue caMouBeTOB M 3MaNM B IOBEJMPHBIE H3AEIUS —
nonuxpoMus (orrpeu. polychromos — MHOTOLBETHBIH) —
XapaKTepHO Ui 1oBeJpHOro yuckyccrsa XVI B. JlparoueHHsle
U MOJIyAparoleHHble KaMHU YacTO HCHOJIB3YIOT KaK JOTOJIHEHHE
K 3MaJii, CKaHH, YepHH U 4eKaHKe B COYETAHHMM C Pa3HBIMU MaTe-
puasaMu U cnocobamu XyqoxecTBEHHOH oOpaboTku MeTaiia.
B 3TOoT mepuon HeT spKMX TOHOB dMaJleif M kaMHei. VI3 xamueit
TIPUMEHSAIOT NQYTH TEMHBIE U3YMPY/ILI M OYEHb PAcIpOCTpaHCH-

4



HuI rosty6oi candup. CYuTaNoCh, YTO OH pacHonaraer k 1obpo-
IeTeNd, OTpaxaeT Beauuue HeOa. JlasopeBbli IBeT cuMTajcs
CaMbIM POCKOIIHBIM M HapsnHbeiM. Co3gaHHble B MOCKOBCKOM
Kpemine Anma3snas, 3onotas u CepebpsHas nanatel OpyxeidHOro
TIpMKa3a CTaJ LEHTPOM NPOU3BOJACTBA IOBENUPLLIX M3
C KaMHSIMH.

B XVII B. cTanoBsATCA MOIHBIMH SIpKHME, HACHIILICHHBIE I[BETA
sMaJiedf, caMOIBETOB M TKaHeH, a JIIOOMMBIM KaMHEM — U3YM-
PYZO, CBEpKaloIuil ApKOif ocienuTeabHOU 3ejieHbro. Ho Hapany
C U3yMpyAaMH NMPUMEHAIOT MHTEHCUBHO-BUIIIHEBO-KPACHbIE allb-
MAaHOWHBI ¥ aJjible, KaK KPOBb, PYOUHBI U INIUAHEIH.

B 1668 r. u3BecTHbBIi UCKaTeNnb pyd M Y30p4yaTOro KaMHS
Muxaiino TymamieB OThICKaJI HOOMM30CTH OT MypP3UHCKOTO
ocTpora Ha Ypaje caMouBets! (arat, Toma3s u Ip.), ¥ C TeX Iop
monuia o6 ypaJbCKMX camolBeTax mobpas ciasa. '

B Anmasnoii, 3onoToit u Cepebpsnoit nanatax OpyxeiiHoro
TpUKa3a JparoleHHble KaMHHM NPUMEHSIIM JJIS JeKOPHPOBaHUS
POCKOIIHBIX ¥ YHUKAJIBHBIX M3IEJIHA M3 JParoleHHBIX METaJIOB
(uapckux peraiuif, NpeIMETOB KYJIbTOBOIO Ha3HAYEHUS BBICILIETO
IyXOBEHCTBa, objaveHui, opyxus). g umpokoro xe Kpyra
HaceJIeHHsI PANOBBLIE PEMECIEHHHUKA BMECTO IOPArOLEHHBIX KaM-
Hell MCIOJIb30BaIUd MeHee IIEHHbIE KaMHU U T'paHEeHble CTEKJa C
MOMAJIOXEHHON LBEeTHON (obroit Ajd opoOpMIICHUS OXepeiuii,
KoOJIell, ceper M IyrOBHII.

XVIII B. —3T0 mepuox HeoObMaiiHOrO paciiBeTa NMpUKIaf-
HOro MckyccTBa Kak B Poccuy, Tak u BO Bcex €BpONEHCKUX cTpa-
Hax. JI060Bb pycCKOrO Hapoja K LBETY Aejiajia IMOJyIparoneH-
Hble U TOAEJIOYHBIE KaMHU BECbMa IONYJISPHBIM YKpalleHHEM
6bITa, ONMEXKAbI (KOKOIIHUKY, HArpyIOHbIE YKpAIlleHHs U yKpalie-
HUA OJs oOyBH).

O6paboTka cCaMOIBETOB M LIBETHBIX KaMHe# NMPOU3BOAMUIIACEH
Ha Ileteprodckoit rpanmnsHOM (hadpuke, TOCTpOeHHO#H B 1725 1.
(mo 1748 r. oHa Ha3bIBaJiach «AJIMa3sHas MenbHuLa»), 1 Exate-
pUHOYprckoi, cozmanuoit B 1774 r. na Gepery pexu Hcerwm,
a taxxe Ha KonpiBanckoit numdosaisHoii $padpuke, MOCTPOCH-
HOlf B 1786 .

M3paBna moyuranuck Ha Pycu anmasel. Ilonaranu, 4to oHM
TIPUAAIOT JIIOASAM CHITY B MyecTBo. B XVIII B. anmMa3sl IIBpoKo
HCTOJB3YIOT B FoBEJUpHOM HckyccTBe. B 1762 r. B Poccnu co3na-
eTCs MpeKpacHeiimas v camas pockourHas B EBpone xopoHa s
kxopoHauun Exartepuns! II. Cepebpo, 5000 6puisinaHTOB, COTHH
YUCTBHIX, OTJIMYHO NOAOOPAHHBIX KPYNHBIX KEMYYXKUH U IINUHETD
okosio 400 xapatoB ykpamamu xopoHy. Ceiiyac oHa HaxOAUTCS
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B AnmasnoMm ¢ouge CCCP u BXOOMT B 4YHCIIO HMCTOPHUYECKHX
u3nenuit aToro ¢oHna.

B XIX B. B 10BEJIUPHBIX H3JECIHUAX CTAJU LIMPOKO NPUMEHSATH
araThl ¥ KBapLbl B COYETAaHUM C JPArOLEHHBIMU KaMHSMH M
Gupro30ii.

B IlerepOypre u MockBe BO3HHUKAIOT KPYIHBIE IOBEJIHPHBIE
MIPENNPUATHS, CHENUAIU3NPYIONIMeCs Ha NPOU3BOACTBE OMNpeje-
JIEHHBIX BUAOB roBequpHbix m3geiuil. Tak, ¢upma Casukxopa
M3rOTOBJISIA JIyYIlIME CKYJBOTYphl MalbiX ¢GopM H3 cepedpa,
¢upma XneGHUKOBa — yYekaHHbIE M3aenus, ¢pupma 6pateen I'pa-
YeBBIX — JIy4IllMe IOBEJIMPHbIE YKpallIeHUs U3 30J10Ta U cepebpa.
¢upma OBYMHHHMKOBA — M3JEJIMS C 3MAaJIbI0O B JIPEBHEPYCCKOM
CTHJIE U, HAKOHell, OYeHb U3BeCTHas toBenupHas ¢pupma Pabepxe
BBINIYCKaJIa JIyYINE FOBEJIMPHBIE U3JENUsS U3 30JI0Ta C IMAJIBIO,
YKpAIIEHUS U3 TOJIyIparoleHHbIX KaMHEH, a TaKXe CTOJIOBBIE
U vaifHble cepBU3bI U3 cepeOpa. FOBenupHble H3meus 3TUX GUpM
npuoOpen MHUPOBYIO H3BECTHOCTb.

B mepsriii nepuon CoBETCKOI BJIACTH, KOTJIa Halla CTpaHA
peliaja UCTOpUYECKUe 3akayuu [0 MHAYCTpUAM3alMU M KOJIJIEeK-
THBU3ALUY, FOBEJIMPHAs NPOMBIIUIEHHOCTh He UMejia G0JIbIIoro
3HaueHus. Ho u B TO BpeéMs MeJikue NMOJIYKyCTapHble Npeanpus-
THS yKe IPEBPAILAJINCE B KPYNHbIE MEXaHU3MPOBaHHbIE (habpuky.
B 1936 . oHM BBINyCKAJH IOBEJMPHBIX H3Aeuii Ha 10 MyH. py6.
B 510 Bpemst npu Hapxomate Toprosmun CCCP 6buia opranu-
30BaHa Bcecoro3Hast KOHTOpa MO NPOM3BOACTBY ¥ TOProBJIE IOBE-
JNUpHBIMU ToBapamu — IOBenupTopr.

B coBeTtckuii nmepuo ObUIM CO3aHBI TAKKE LISAEBPHI IOBEJIUP-
HOrO MCKYCCTBa, KaKk pyOMHOBBIE 3Be3/bl Kpemiis, kapTa Haiuei
Ponune! 13 caMolBeTOB, Mapiajibckue 3Be3bl, opaeH [ToGenn
(16 xapaToB OpwJUIMAHTOB) U Ip. >

o 1966 r. mpou3BOACTBOM U peanu3anuell IoBEJIMPHBIX U3/e-
ouit B cTpaHe Bemajo MuHucTepcTBO TOproBiu. B mexabpe
1965 r. 30 mpeanpusATHH, NPONU3BOASIIMX IOBEJMPHBIE M3HEIIHS.
OLUIM TIEpefaHsl M3 CHCTeMbl MHHHCTEpCTBa TOProBiuM Mumnuc-
TEPCTBY NPUOOPOCTPOCHHUS, CPEACTB aBTOMATU3ALMK U CUCTEM
yIpaBJieHUs], KOTOPOE pacnoJiaraeT BHICOKOKBAIM(MHINPOBAHHEI-
MH KaIpaMH U epefoBoii TeXHUKOM. [IJis1 pykOBOJACTBA FOBEJIMP-
HBIMHM TIPEANpPUATUSMH ObLI CO3HaH HOBBbI ryaBk — ['yias-
IOBENIMPIIPOM, KOTODHI B Hauaje 70-Xx romoB npeobpa3oBaH BO
Bceecoroznoe o6beaunenue CorosrosenupnpoM. Ceiyac OHO py-
KOBOJHUT MHOTHMMM FOBEJUPHLIMM IPOMBILULJIEHHBIMI OOBEMHE-
HUSMH, HAIpUMEP, TAKUMH, KaK JICHUHTpafCcKoe IIPOU3BOACTBEH-
Ho-Texuuueckoe oOnemunenue (JIIITO) «Pycckue camMOLBETLIY,
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KpyNHeiilee B CTpaHe, KOTOpoe BhHIyckaeT Oosee 209, roBesmp-
HpiX m3geymii B Corose.

B 1966 r. B Jlenunrpane Gbu1 co3maH BcecorosHbli HayuHO-
UCCIIeIOBATENbCKUA U HPOEKTHO-KOHCTPYKTOPCKMIA HHCTHTYT
10BeJMpHOH npomsinenHocty (BHVIUosenupnpom) ¢ ¢puima-
oM B Kuese. Ceituac sTot usctutyT Bxoaut B JIIITO «Pycckue
caMouBeTHED. B TOM e roay B cucteMe MUHHCTEPCTBA TOProOB-
Ju PCOCP 651 oprann3oBad I'1aBroBeIupTOpr CO CHEIHAIH3H-
POBaHHBIMHI Mara3vHaMHu 1 6a3aMu B aBTOHOMHBIX PECIyOJIMKax
M KpynHbIX roponpax. KoopauHanuio TOpProeim OBETHPHBIMHU
ToBapamu B cucteme Munucrepcrsa Toprom CCCP ocyiecTs-
aser 'maBxkymbTOBITTODT.

ITpousBenenuss COBETCKUX IOBEJIMPOB 32 BBICOKYIO TEXHHKY
VICIIOJIHEHMS], U3AIIECTBO, OPUTHHAJIBHOCTh U CAMOOLITHOCTD He-
OIHOKPATHO Ha pa3jIMYHBIX MEXIYHAPOOHBIX SpMapKaXx U BHI-
CTaBKaX OTMEYAJIUCh 30JIOTBIMH U CepeOpsSHBIMEH MeaalsaMH,
NOYETHEIMU JIUILIOMAMH.

M3penus najeXCKUX MacTepoOB JIAKOBOM MHHHATIOPHOM Ku-
BOINCH, 3HAMCHHUTHIE PYCCKHE MATPEIIKH, «30JI0Tashy XOXIoMa,
cepeOpsHbIe IUEJeBPHl MacTepoB COJIHEYHOro ayja KybGauu u
MHOrMe Apyrue mpeaMerbl NpUHAMJIekKaT K JIYYmuM oOpasnam
HapOJHOI0 UCKYCCTBA U SIBJISFOTCS MPEeKPaCHLIMU CYBEHHpaMH Ha-
weit Pomunbl. MbI GepexeM B pa3BHBaeM MCKYCCTBO CTapUHHBIX
NPOMEBICIIOB, TOPIMMCS MM, KaK BBIPDaXXCHHEM TBOPYECKOM CHIILI
Hapona, ero HOHMMaHHs MPEKPACHOro.

3a mocienHee NECATWIECTHE B NPOM3BOACTBO IOBEJIMPHBIX
U3EIUH BBEAEHO MHOTO HOBOro. YacTHYHO BHEIPEHHI Jjla3epHas
CBapKa, CBEpJIEHHE U pe3Ka JparoleHHbIX METaJIIOB, MEXaHU3U-
poBaHHas MaiKa M3deauii B meyax C 3alUTHOH aTMocdepoid,
IOpHMEHseTCS ajMa3Has HUIHOBKA W3JEJHiM, OpraHu30BaH Bbl-
MYCK 30JI0THIX IOBEJIMPHBIX M3JEJIHil C YSPHBIO U 30JIOTHIX KOJIEI]
C peiibeHBIM PUCYHKOM, 3JIEKTPOXUMHYECKAs NOJHUPOBKA M 30-
JIOYCHHE, BHEAPEHB! NIPOTPECCHBHEIA CLOCOD JUTHA IOBEIHPHBIX
W3/1EJIMH U3 CIIJIaBOB 30J10Ta U cepebpa IO BHILIABJISIEMBIM MOE-
JIIM, HaHECEHHE CYBCHUPHBIX HAJNNCEH U PHCYHKOB Ha MOJENIOY-
HbIE KAMHHM YJIbTPA3BYKOM U [p. Bilarogaps 3ToMy 3HAYUTEIBHO
pacluMpseTCs aCCOPTUMEHT IOBEJMPHBIX W3JENIUM, MOBBHIILAECTCS
UX KayeCTBO M CHHKAETCH TPYAOEMKOCTb H3rOTOBJICHUS.

Hama crtpana 6orata pa3sHOOOpasHBIMH CaMOLBETAMHU MU
UBETHBIMM KaMmHAMM. Hurzge Her sApKo-3eleHOr0 MajaxuTa,
BHIIHEBO-PO30BOI0 OpJieNa, T'YCTOro Mo TOHY HE(PPHUTA, IECTPHIX
uBeTHBIX AmM. He uMeeT cebe paBHbIX ajieKCaHAPHUT, MEHSIOMIN. T
CBOH UBET NPH HCKYCCTBEHHOM OCBEILICHHH.



«OCHOBHbBIE HamNpaBleHUSA Pa3sBUTHA HAPOAHOIO XO3SAMCT-
Ba CCCP Ha 1976—1980 rogsp» nmpefycMaTpUBAIOT JaJIbHEHIIEE
YCHUJIEHHE Pa3BEIKH MECTODPOXIEHMI IparoleHHBIX METaJUIOB
¥ aJIMa30B, YBEIMYEHUE NTPOU3BOACTBA aJIIOMUHMS, MEIU ¥ HHKE-
asa B 1,2—1,3 pasa, a Taxxe IPOU3BOACTBA APATONEHHEIX METaJI-
J0B B nobpray anmasos. I'opnocteio CCCP sBnsrotcs (uaHu-
TBI — HUCKYCCTBEHHBIE IOBEJIMPHBIE KAMHHY, IOJIyIeHHEIE B HCTH-
TyTe $hu3uxu AH CCCP,.a Taxxe HCKYCCTBEHHBIE rpaHaTHI (Ipa-
HATHUTHI) ¥ U3YMPYABI, BHIPAIlEHHBIE B KPUCTAJUIAX B Pa3/IMYHBIX
UMHCTHTYTaxX CTPaHklL. Bce OHM IO JIyuenpenoMIIeHHIO B HTpe CBETa
MaJI0 YCTYHNAalOT NPHPOAHLIM MHHEPAJbHBIM- IOBSJIUPHEIM KaM-
HAM.

B pesynbTaTe MexaHM3anuKy ¥ aBTOMaTH3alUM NPOU3BOACTBA
¥ IPUMMEHEHUS HCKYCCTBEHHBIX KaMHEH BBITYCK IOBEJIMPHEIX H3JIe-
Jinii pe3ko BO3poc. 3a OEeBATYIO MATUJIETKY NPOU3BOACTBO Ipes-
METOB yKpalleHHs U3 30JI0Ta Bo3pocio B 3,7 pasa.

Bosp1iyio nonyaspHOCTh 3aBOEBAJIM YKPALCHUS M3 SHTAPS.

B nactosmee Bpems B CCCP usrorosnserca 6osee 7000 Ha-
VMCHOBaHM IOBEJIUPHBIX U3Aeiuil, B ToM uucie 700 u3s 3oi0Ta,
1000 u3 cepebpa, 1500 3 cnyaBa MeOu M COTHU HaUMEHOBAHU
M3Jenuii HAapOIHBIX XYXOXECTBEHHBIX NPOMEICIIOB H3 JepeBa,
KepaMMKH, KOCTH U IpPYrHuX MaTepHasioB.

Exerogno mnpeanpusatus Coserckoro Coro3a BEBINYCKAIOT
FOBEJIMPHBIX M3ACJUI Ha CyMMYy CBBIllIe 2 MipA. pyO. (B po3HUY-
HBIX LigHax), B ToM duciie 6osiee yeM Ha 1 mupza. 800 muH. pyo.
u3genuii u3 3oi0ta, okoyso 100 muH. py6. —u3 cepebpa, Ha
150 mMiH. py6. — M3 HEAParoneHHBIX METAJIJIOB, CBhIIE 20 MUIIH.
py0. — M3 sHTaps B MeTalIe.

B namieit crpane oxosio 400 cnenuaJu3upOBaHHBEIX Mara3uHOB
1O MpOoJaxKe IOBEJIHPHBIX TOBapoB B ropoaax u 1500 cenbckux
YHUBEpMAroB, Ile UMEIOTCA CHeHUaIU3UPOBaHHbIE CEKIIHH.

OpHolt U3 BaXKHBIX 3a7ay JeCATON NATUIETKU ABJIAETC 0Oec-
TIeYCHUE COBETCKHX JIIOJEH TOBapaMHU BBICOKOro kayectBa. OO
atoM rosopuiiochk Ha XXV cre3pe KITCC, okrabpeckom (1976 1.)
ITnenyme LIK KIICC u ¢ HOBOI#t cuJ10ii MOQUYEPKHYTO B HOCTAHOB-
sennu IIK KIICC u Cosera Munuctpos CCCP «O passutuu
B 1976—1980 romax nmpou3BOACTBa TOBApOB MacCOBOrO CHpOCa
M 0 Mepax II0 NOBBIIUIEHUIO X KayeCcTBa». B CBA3U ¢ 3TUM nepen
paGOTHUKAMU FOBEJMPHON NPOMEILIUICHHOCTH H paboTHHKamMu
TOPrOBJIM CTOAT 6OJIBLINC 334241 110 JaJIbHEHILEMY PACLIMPEHUIO
aCCOPTUMEHTA IOBEJIMPHBIX TOBAapOB, YJIYYIICHHIO MX KayeCTBa,
YNAKOBKH M YCHJICHHIO M3yYeHHs CIPOCa,



I'aasal

MATEPUAJIBGI JJIsSI M3TOTOBJIEHUS
JOBEJIVIPHBIX TOBAPOB

B mpou3BOICTBE IOBENMPHBIX TOBAPOB MCIOJB3YIOT IpParo-
neHHple (6JIarOpoJHBIE) W LBETHBIE METaUlbl M HX CIUIaBEHI,
YepHBIE METaJUIbl, OParoleHHble, IOJIyAparoleHHble, IOHeI0Y-
HBIE U MCKYCCTBEHHbIE KAMHH, KEPaMHUKY, CTEKJIO, 9Mallb, KOCTb,
Tlanbe-Malile, TKaHH, KOXYy U ee 3aMEHHTENH, IITaCTHYeCKHe
Maccel M JIpyTue MaTepHalbl.

METAJUIBI M MX CILIABBX
Jparonennbie (1aroponbie) METANILI M HX CIINABLY

K mparoueHHEIM OTHOCAT 30JI0TO, cepeGpo, INIATHHY M Me-
TaJUIbl IJATHHOBOH TIpYNIB — NAJUIAOWiA, PYTeHWH, HpHUIUi
H ocMmuit, DTH MeTasuibl Gylaronapst X YCTOHYMBOCTH K OKHCIIE-
HMIO U BO3JEHCTBHIO Ha HUX XHMMYECKHX COEINMHEHUII B Hayke
Ha3pIBAalOT 6MaropoxHBIMHU. OHH pegKO BCTPEYAIOTCH B
TIPUPOZE, X IJIsL UX TIOJyYeHHS HeOOXOAMMO 3aTPaTUTh MHOTO
TpyAa. Beicokas cTOMMOCTH HOOBIMHM OGJIATOPOTHBIX METAJIOB
JieTaeT UX JOPOTOCTOSIIMMH, ITO3TOMY B IIPOMBILIIEHHOCTH- U
TOProBJIe 3T METaJUIbl Ha3bIBAIOT JPAT O € HH B MU,

JparoueHHpie METAJUIBL MMEIOT IUIOTHYIO XKPHCTAIUIAYECKYIO
peueTky, obJaflaloT KPacHBHIM BHEINHHM BHIOM, XOPOLIMM
6neckoM, HeOOGXONUMOM IPOYHOCTBIO, BBICOKOM IUIOTHOCTBIO
M YCTOHYMBOCTBIO K BO3JEHCTBMIO XMMMYECKHX BEIUECTB M aT-
MOCGhEPHEIM BIMSHUSM, @ TAKKe TACYIECTHIO, IIACTHYHOCTHIO
M CIIABJISEMOCTBIO C APYrMMH MeTayulamd, Ho 5T MeTayibl
MMEIOT HEBBICOKYIO TBepHOCTh. I03TOMY B HHCTOM BHAE OHH
MCIIOJIL3YIOTCSL TOJIBKO JUIS Pa3JIMYHBIX JIEKTPOXUMHYECKHUX 3a-
LIMTHO-IEKOPATHBHEIX TOKPHITHI IOBEJIMPHBIX U3NENMA M3 IpY-
IMX METaJUIOB (30JI0YeHMR, cepeOpeHue) M NI MeXaHHYECKOTO
ZIeKOPATHBHOI'Q IIOKPHITUS PaM KapTHH, HaAIMuCcel 1 Ap. Xumuye-
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CKM YHCTOE 30JI0TO B BHIE TOHKMX JIUCTOYKOB TOJILMHOMN
1—3 mkm Ha3piBalOT cycaJbHBI M.

JIng M3roTOBJIEHUS IOBENUPHBIX M3AC/HH NPUMEHAIOT CIUIa-
Bbl JParoleHHbIX METAJUIOB C OPYTMMH MeTaJlJIaMH, Yallle BCETrO
c uBeTHbiMH. Takue CIIaBBI HA3bIBAIOT JUTaTypaMy,

a MeETajuibl, BXOoAdUUe B CIUIaB, —JIHUTaTyYypPpHBIMHU. OtH
METAJUJIbl NOBBIIAOT HEKOTOPHIE CBOUCTBA CIIABOB AparoucH-

HBIX MeTajuloB. Tak, MeOp M IUIATHHA TNOBBIIAIOT TBEPAOCTH
CIUIaBa 30JI0Ta, a cepebpo NMOHMKAET ero TeMmepatypy IUIaB-
JICHUS.

CrnigaBbl METAJUIOB — JIMTATYpPhl OTJIMYAIOTCS OT XHUMMUYECKH
YUCTBIX [OPArouleHHbIX METaJUIOB MPOYHOCTHIO, TBEPHOCTHIO,
ONpEACJICHHbIM HeOOXOAMMBIM OTTeHKOM. Hanuuue mparoues-
HOTO MeTajlyla B CIUIaBe B OMNpENEJIeHHBIX BECOBBIX EOUHHUIAX
HaspiBaeTcs I p o 6 o if. UeM Boime npoba, TeM GoJibliee KO«
YeCTBO YUCTOrO JparoueHHoro metajuia B ciase. B CCCP npo6a
ABJISETCA TOCYAAPCTBEHHBIM KJIEHMOM, TapaHTUPYIOIIMM IOJI-
HOLEHHOCTh OBEJIMPHOTO H3JEJHs, M CHENHaJbHBIM 3HAaKOM
KayecTBa CIJIaBa JAparoneHHoro ‘metrauia. ITommenka kieiima
Kapaercs 3akoHoM. IlpoGa wmHorma o6Go3snavaeTcs 3HakoMm °.
Tak, ciias 3070Ta 583-i npo6sl MOxHO 0603HauuTL 583°.

OcHoBHBIE BHIB! Npo0: 30J0THUKOBas, MeTpUYeckas M Ka-
paTHas.

3onoTHUKOBasg mNpoba cymecTBoBana B LApCKOif
Poccun n go 1927 r. B Coserckom Cotroze. OnHa BbIpaxanach
YUCJIOM 30JIOTHUKOB IParoLEHHOIO MeTajula B (VHTEe CIjiaBa
(byHT =96 30m0THMKAM, MM 409,5 2, a 30JO0THMK = 4,266 2).
CmuiaB 305012 56-if 30JJ0THHKOBOI Mpo6LI (camoil pacnpocTpa-
HeHHOM B napckoi Poccun) comepxai 56 30JJOTHUKOB XUMHUYECKU
ypcToro 30j0t1a U 40 30JIOTHUKOB APYTHUX JIMIaTypHBIX Me-
TaJLIOB.

Ipobuposanue (ycraHopjieHue NpoObl) OBLUIO BBENEHO HA
Pycn B XVIF B. Benuuuna npo6 uemoctosHHa. Tak, B Poccuu
B 1711 r. npobbl Ha cepeOpsHble M3Meaus ObUIM INOBBILICHBI C
62-it no 72-i, HOTOMy 4YTO HU3KONpPOOHOE cepebpo TeMHeEeT M
3esieHeeT. B 1840 r. O6bum BBemeHb! S56-91 U 94-51 POOBI 30JI0THIX
CIUIABOB.

B 1922 r. B CoBetckom Coro3e OblIa YCTAHOBJIEHA METpUUe-
cxas npoba, HO NpaKTHYECKH OHA BBeleHa TOJbKO B 1927 r. u
JIeHCTBYyeT OO HACTOSLIETO BpEMEHH.

MeTtpuueckas nmpo0a xapakTepusyeT HajHYHe Apa-
roueHHbIx MeTajuioB B 1000 BecOBbIX eauHHuax crasa ¥ 060-
3HAYaeTCsl TPEX3HA4YHbIMU 4yuciaaMmu. Tak, ecii 3010TO MMEET
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583-10 MeTpHU4ECKYIO Npoby, TO 3TO O3HAYAET, YTO B CIUIABE Mac-
coii 1000 2 nmeeTtcs 583 2 XUMHUYECKH YUCTOTO 30JI0Ta, & OCTaJb-
Hele 417 2 — 31O NUraTypHeie MeTajulbl. YUCTOMY IparoueHHO-
My MeTayury cootBeTcTByeT 1000-s mpoba.

Jnsa mepeBoAa 30JIOTHUKOBON NpoOBI B MeTpHYecKyro (Y4TO
BaXKHO NpU CKYIKE OT HACEJICHUS CTAPBIX IOBEJIUPHBIX H3JEJIHIA)
noJb3yroTcs hopmysion

1000 - a
X=—g
raoe X — MeTpuyeckas npoba;
a — 30JI0THUKOBasg npoba.
FOBenupHble u3nenus u3 30J10Ta S56-i 30JJ0THUKOBOW TPOOHI
1000 56

= 583).

3051010 M 30/10ThIe cmiIaBbl. 30J10TO (Au) — 3TO KpUCTAJLIM-
YeCKOe BEILIECTBO (CUHTOHUs KyOuuecKkas) KpacHBOTO SPKO-XKeJl-
TOrO LBETa C CHJIbBHOMETAJIJIMYECKUM OJieckoM. ATOMHBIN Bec
196,967. BaneutHocth I u IT1 (ocHOBHAs); OTHOBAJICHTHLIE HOHBI
06pa3yroT MeHee ycToiuusele coemuneHus (Au,O, AuCl), yem
TpexBajieHTHble (Au,O;, AuCls), mocnenuue Jyierde 0o0pasyroT
pacTBOpUMBIE KOMIOHEHTHL. IlmotHocTs 19,3 2/cm® (Mapka
31 999,9'). Temnepatypa mnnasnenus 1063°C. TsepmocTts MO
Bpunenmo 20 kzc/mm?, mo mxajne Mooca 2,5 (cm. c. 22).

BbicoKast MJIaCTHYHOCTD 30J10Ta No3BoJjseT u3 0,05 2 BuITArU-
BaThb HUTH IJIMHOM 160 M, NpoKaTKOI HOJy4aTh (OJIBIY TOJILIH-
Hoit 0,0001 mm. Ilpenen ynpyroctu 46 kec/cm?. 3on0to obnanaet
3HAYMTEJIbHOH MeXaHHYeCKOH IPOYHOCTBIO: INPOBOJIOKA Ceve-
aueM 1 am? paspeiBaeTcs JIMIIB NpH HArpyske 27 k2. DJIEKTPO-
NPOBOAHOCTh 30JI0Ta, KaX ¥ OOJBLIMHCTBA METAJIJIMYECKHX Be-
11IecTB, OOoJIbIIAS.

30510TO OYeHb CTOMKMI MeETaj/I: C KHCIOPOAOM BO3JyXa
He COeIUHAETCS; B BOJE U HA BO3AYXE HE TePSET METANINYECKOT O
Onecka; IIEJOYM U KHUCJIOTHI, COJM M CEpPOBOHOPOA Ha HEro
FaKxe He aeicTByroT. Ho OHO pacTBOpsieTCs B «I1apCKOM BOJKE»
(cMmech onHoit yactu koHueHTpupoBanHoii HNO; u Tpex yacreit
konueHTpupoBanHoil HCI). 910 06BsACHAETCA TeM, YTO NpH CMe-
HIMBaHUM a30THOI U COJISHOM KHMCJIOT MEXAY HAMU NMPOUCXOMUT
peaxuus ¢ BeigesieHneM cBobopnoro Cl, mepeBopsiiero aparo-

umeror 583-10 MeTpuueckyro npoby (X =

! 31 — 3omorto, Cp — cepebpo, Iln — mnaTuna, Ilx — nannammit, M —
Menb; 31 999,9, CpM 916 u np. — mapku. Lludpsl, crosmue nociae 6yks, o3Ha-
4aIoT COflepkaHue 30J10Ta, cepebpa U APYryX AparoueHHbX Metasios B 1000 no-
Jsx (mpo6a) WM CoAepikaHHe BTOPOTO M TPETLETO KOMIOHEHTOB B NPOLEHTAX.
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1IEHHbIE METAJUIbl B PaCTBOPMMOE XJOpHUCTOe coeauHeHue. Ilpu
pacTBOpPEHHM 30JI0TA B «LAPCKOW BOJKE» OHO IpeBpallacTCs
B 30JioTOoXJIopUcTOBOonoponHyio kucioty H(AuCly). PactBops-
€TCA TaKxXe 30JI0TO B LIMAHMCTOM KaJliM, B XJIOpDHO#H U O6poMHOit
Boze. 30JI0TO JIETKO COEOUHSETCA C PTYThIO, 0Opasysa criaBbl
TEMHO-CEPOro I[BETa, HA3BIBAEMble a M aJIbT aM O i.

OTH CBO¥CTBa 30JI0Ta MCHOJIL3YIOT IJIA M3BJICYEHHUS €O U3
HEKOTOPHIX PYA (30JI0TO-CEpeOPSAHBIX, 30J0TO-MEAHBIX U Ap.).
Takue mpoleccsl Ha3bIBAIOT aMallblaMHPOBAHUEM, XJIOpHpPOBA-
HMeM, UuaHupoBaHMeM. Ha cnenuanbHbIX NpPENNPUATHSAX €ro
OYMIIAIOT OT Pa3JIMYHbIX PUMECEH X MOJIyYaloT BLICOKONpOOHOE
30JI0TO. DTOT IPOLIECC OYMCTKM 30JI10Ta Ha3biBaeTca a @ ¢ u H a-
xeM.

B npupone BCTpevyaroTCs TakKe CaMOPOIKH 30JI0Ta B BHIE
KYCKOB, IacTHH u ap. (puc. 1, a).

ExxerogHo B XamUTaJIMCTHYECKUX CTpaHax nobpiBaetcs 1200—
1300 m 305071a, B ToM uucie 8 FOAP 900 m. Tonwbko !/3 no6uiBae-
MOTO B MHPE 30JI0Ta MCIIOJIL3YETCs I MPOMBIIICHHBIX eI
B TOM YHCJIe JUII M3IOTOBJICHUS IOBEJMPHBIX M3ICIHM.,

B napckoit Poccuu 3051010 Biepsrie Obuto Haiineno B 1745 r,
kpecTbaauHOM Epodeem MapkosbiM B 12 ku ot Exatepunbypra
(Csepanoscka). DtoT paiOH CTal Ha3bIBATECA bBepe3oBCKHM
MECTOPOXIEHHEM.

B coBerckoe BpeMsI OTKPBITBI 30JIOTOHOCHBIE pailOHBI B
Marananckoii obsnactu. HaiimeHo 3070TO ¥ OpraHu3oBaHa €ro
nobriya B Kasaxcrane, 3abaiikasbe, Y30ekucrane, ApMeHUU U
JpYrux pailoHax Hallei CTpaHBHI.

I0BenupHas npombiuuieaHocth CCCP BhInyckaeT u3penus,
M3rOTOBJICHHBIE M3 TPOMHOro cIulaea: 30J0T0 (Au) + cepeb-
po (Ag) + Menp (Cu). Takoit cnylaB OTJIHYAETCSA CPAaBHUTENIBLHOM
MPOYHOCTBIO U MMEET KPacCHBBIH JKEJITHIH LIBET, XOPOIIO IIpOKa-
THIBAE€TCd M JIEFKO IOABEpraercs uekaHke. Pexe mpumeHseTcs
nBoiiHOH cmiaB: Au + Ag. B 3aBHCHMOCTH OT copepxaHUS
IpyruX MeTaJUIOB 30JIOTO MOXET HMETh pa3jInuHble 1IBETA,

JIng Kaxaoro BHAAa IOBEJIMPHBIX H3JIEJIMH, KaK IpaBHIIO,
noabupaeTcsa CBOM LBET 30ji0Ta. Tak, JJIS M3rOTOBJICHAS yKpa-
LIEHKWHA ¢ aJMa3amMu OpMJUIMAHTOBOM orpaHku TpebGyercs «be-
joe 30j0To» (cM. c. 15). Jlyig M3roToBJIeHHA OpaciieToB, KO-
Jiell, KYJIOHOB, LIENOYEK, Ceper, MeNaJbOHOB M JpYrUX IoBe-
JIMPHBIX M3JEJMi NPHMEHSIOT CJEAYIOIMEe CIUIaBsl 30JI0Ta
(TOCT 6835—72): 3nCp 583—417; 3nCpM 900—40; 3aCpM
750—125; 31CpM 583—200; 31CpM 583—80; 31CpM 583—300;
3nCpM 375—20; 3nCpM 375—100; 31CpM 375—160.
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B Cosetckom Corose cBhiie 700 BUOOB Y0BEMPHBIX U3IENHIT
M3rOTOBJIAIOT U3 30J10Ta M ACCOPTUMEHT MX PACLIUPAETCS.

Cepedpo u cepedpsnbie cniaaBbl. Cepebpo (Ag) — Metayn
KpacuBOro Oeyioro lBeTa ‘¢ XyOMYeCKOH KpHCTaJIM4ecKoil pe-
weTtkoit. Atomuniif Bec 107,88. BanentHocts I u II. Cepebpo
Jlerye 30J10Ta, MMeeT mwioTHocTh 10,5 2/cm® (mapka Cp 999,9).
TeepmocTs no BpuHesumo He6Gonbas — 25 kac/mm?, N0 1wIKale
Mooca 2,7. Temneparypa mnasneaus 960,5°C, xunenns 2210°C
(mapka Cp 999,9). Cepebpo MMeeT XOpOINyIO 3JEKTPO- ¥ TEILIO~
NPOBOJHOCTb. JTO KOBKMH M ILUIACTHYHBIE MeTayul. M3 Hero
MOXHO NPOKaTaTh JMCTHI TOJmMHOK 10 0,00025 mm, a u3 1 2
cepebpa BBITATHBAECTCS NPOBOJIOKA AJMHOH 1800 s

Cepebpo xopomo nojupyeTcs ¥ obsagaer caMoil BBICOKOH
OTpaXxkaTeJIbHOH CHOCOGHOCTBIO cpead 6JIarOpOJHBIX U MHBIX
METaJUI0B — OTpaxkaer 949, namaroluux Ha Hero Jiyyeidl. OHO He
OKHCJISETCS B OOBIYHBIX YCIOBMSX (HAa BO3JyXe M BO BJIAXHOM
cpenie), YCTOMYMBO K IIEJI0OYaM ¥ HEKOTOPHIM KHUCJIOTaM, HO pac-

TBOPSAETCS B KPENKOi a30THOM M NOJOIPETON CEpHOM KHUCIIOTax,
a Takxe B c;1aboM pacTBope IMaHUcTOro xanus. Hekoropoe no-
TeMHeEHe cepeGpa 0OBICHAETCA COEAUHEHUEM €TI0 C CEPOBOAOPO-
JIOM, BXOASIIMM B cocTaB Bo3ayxa. M. B. JIoMOHOCOB Ha3Bas
cepebpo «BTOPBIM BBICOKMM METAIIOM»,

B mpupope cepebpo BCTpedaeTCcs B CAMOpPOAKax, MHOrna B
BUJIe TIPUPOJHOIO CIlIaBa ¢ 30JI0TOM (91eKTpa). OgHako vaie
BCero cepebpo BXOAUT B COCTAaB CBUHI[OBO-LIMHKOBBIX U MEIHBIX
pya. Y3 Bcex AparoneHHbIX METAJIJIOB cepeOpo caMblif IeLIeBEIif.
ExerogHas 1o6niya cepebpa B kanuTaJlMCTHYECKOM MUPE COCTaB-
nser okojo 7 Teic. m (B ToM uucie B Kanane cuime 1400 m).

Oxono 300 ner Haszanm, B 1678 r., ObljI0 BHEpBBIE IOJIYYEHO
poccuiickoe cepebpo B 3abaiikanve (HepuuHckuit pyaHuK) u3
cepebpocBuHOBLIX pyA. Kpome Toro, cepebpo cramm nobniBath
Ha Anrtae Ha KousbiBano-Bockpecenckux 3asogax (¢ 1729 r.)
MU B IPYTUX MECTax,

Hama crpaHa caBUTCS FoBEJIUPHBIME U3AETUAMYU U3 cepebpa.
OHH OT/NHYAIOTCA HAllMOHAJBBEIM KOJIOPHTOM, BOCXHUILAIOT TOH-
KOCTBIO UCHOJIHEHHS U U3AIECTBOM. VI3roToBJIeHHbIE METOAAMH
(bunurpaHy, 3epHEHMs, YEPHEHHs, YEKAaHKM U IJIaJKOH MOJIMpOB-
'KOit 3T u3zenus cranu HenoBTopuMeiMu. Ceityac B CCCP usro-
ToBJNAeTCA cBbimle 1000 HAaMMEHOBaHMI TAaKUX H3IEJIUiL.

Jns co3maHUS BBICOKOXYMOXKECTBEHHBIX WU3ZEMl INpHMe-
HSIOT CIUIaBBI cepebpa ClieqyIolHX OCHOBHBIX Mapok: CpM 916
(91,6, cepebpa u 8,47, menu) u CpM 875 (87,5 cepebpa u
12,5% menu).
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IlnaTuna u naatunoBble cmiaBbl. ITmatuna (Pt) — mertann
cepebpsaHo-6esioro 1BeTa C CEpoBaThIM OTTEHKOM M MeETaJLIH-
yeckuM OJyieckoM (HalOMHMHAeT OJIOBO), ¢ KyOMueckoit perert-
koit. ATtoMmubiii Bec 195,23. Banentocts II um IV. IlnotHOCTH
21,4 z/cm3. Cpemuss TBepaocTh 1o Bpunemmno 50 xec/mm?,
no mxkajie Mooca 4,3. Temnepatypa nnasnenus 1773,5°C.

Ilo TBepnoOCTH, NPOYHOCTH M XKAPOCTOHKOCTU ILIATUHA Ipe-
BOCXOJMT BCE JparoleHHbIE MeTasUlbl. XUMHUYECKH OYEeHb CTOl-
KU MeTaJlJI: He OKHCJSETCS Jake NpHU BBICOKUX TeMIepaTypax,
He pacTBOPSETCA HU B MUHEPAJIbHBIX, HI B OPraHHYECKUX KHUCJIO-
Tax; ILLIEJIOYM Ha JUIATHHY He AeHCTBYrOT. PacTBOpseTcs TOJbKO
B HarpeToif «Lapckoil BOOKe», IPU 3TOM 0Opa3yercs TIATHHO-
xjopucroBogoponnas xucinota H,(PtCly). Pasbenmaror mnatuny
LMAHKUCTRIA Kajuii ¥ paciiaBieHHble meoyn. IInaTuHa BechMa
IJIACTHYHA, XOPOLIO NoJIUpyeTca M obnanaer 6oJbLIOH OoTpaxa-
TEJbHOM CIOCOGHOCTEIO.

B npupone mjaTUHa BCTPEYAETCd B CAMOpPOAKaX — B BHAE
MEJKMX 3€PEH, a TAKXKE C IPUMECKHIO XXeJle3a ¥ METAJLJIOB ILIATHHO-
BO# rpynnsl (Upuaus; poaus, Najiajus) U Ha3plBaeTcA II O J U-
KCeHOM (B mep. C Iped. — MHOIO YYXXHX).

ITnatuna (mo-ucnaucku la plata — cepebpo) Obula OTKPHITA
ucnannamu B cepeaune XVIII . B Konym6uu, Ha pexe Puo-nenn-
IMuuTto. B 1819 r. muaTuHa Gpuia HaiineHa Ha Ypaltie, a B HavaJjie
XX B. — B IOxHOIt Adpuxe. Hamuue B npupone HeGOJIbIIOro
KOJIMYECTBA U TPYZOEMKOCTh JOOBIYM IUTaTHHBI 00YCIOBIUBAIOT
€e BBICOKYIO CTOMMOCTbH — OHa JOpPOXKE 30JI0Ta.

Jns M3roTOBJICHHMS IOBEJIMPHBIX uU3Jenuii, OpacieToB nJis
4acoB, Opoireif, ceper, LENoOYeK, KyJIOHOB, KOPIYCOB JJIS 4acOB,
KOJIel| IPUMEHSIOT CIIaB IaTuHbl 950-i mpo6sl (959 nmiaTunb
u 59 meau wnu 95% nnatuHel U 5%, upuaus).

Merambl iaTHHOBOi rpynmel. K HUM OTHOCAT nasuianui,
ponMii 1 UpUIUA, KOTOpble NOOBIBAIOTCS BMECTE C IIJIATUHOM U

nMeroT Onu3kue K Hell CBOiicTBa. (

Mannagui (Pd)— merann cepebpucro-6esoro npera
(cBetnee miatunel). ATomHbli Bec 106,4. OcHoBHas BaJIeHT-
Hocthb 1I. ITnotHOCTH 12,16 2/cm® (Mapka ITn 999,9). TBepaocTs
no Bpunenmo 50 xzc/mm?, mo wxane Mooca 4,8. TemnepaTypa
nnaBieHus 1554,5°C, xunenus 4000°C. D10 KOBKUH M TATY4UH
MeTa/ul. B oT/MuMe OT NJIATMHBI NAJUIaguii MeHee XUMHYECKH
CTOMKUI, OH pacTBOPSETCA B a30THOH KHCJIOTE, B IIOAOIPETOM
10 90°C cepHOHl KHCJIOTE M B «UAPCKOH BOJKE»; XMMHUYECKH
YCTOMWYMB Ha BO3AyXe U B BOJE, HO Npu Harpesanuu a0 860°C Ha
BO3JyXe OKHCIISETCH,
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Crutas nasutazus 850-it nmpo6sr (859 mannanus, 139 cepebpa,
.2%; HuKeNs) NPUMEHSIOT 1JI M3TOTOBJEHHUS HEGOJIBIIOTO KOJINYe-
cTBa Gpacieros, xoJew, 6polieil ¥ QPYrux IOBEJUPHBIX U3AEIIUH,
a ciuiaB 500-i npo6sr (509, mannanus, 459, cepebpa u 5% menu) —
JUIS M3TOTOBJIEHUS KPBILIEK KOPIYCOB HAPYYHbIX YacoB. B mocnen-
Hee BpeMs B NPOMU3BOACTBE IOBEJUPHBIX M3AEJMH 4acTO MpHMe-
HseTcs «Oestoe 30510TO», B COCTaB KOTOPOrO BXOMHUT MaJUlafHii
(18% manmamus B 583-it mpoGe wm 20% B 750-it npobGe). Kax
JUTaTypHBII MeTaJUl NaJUIafuif yiyyllaeT CBOWMCTBA 30JI0Ta,
OCBETJIIET €ro OKpacKy.

Ponuii (Rh) — merasm 6ienHo-ronyboro upera, CXOOHbIA
¢ asmromuareM. Atomusiit Bec 102,91, OcHosnas BasenTHOCTh I11.
ITnotHOCTL 12,44 2/cm3. TeepmocTs no Bpunemno 139 kec/mm?,
no Moocy 5,5—6. Temnepatypa nnabienus 1966°C, xuneHus
4500°C. D10 Xpynkuit MeTajul C BBICOKOH OTpa)kaTeJIbHOM CIo-
cobrocTtero — A0 80%. Ponuit He mogmaeTcs OEHCTBUIO KHUCIIO-
poIa BO3ayxa, BOObl M «LAPCKOW BOIKH», HO PacTBOpSETCS B
LIEJIOYHBIX pacTBOpax IMaHMAOB. B cnyaBax ¢ miaTuHON poaMit
NMPUMEHSIOT IJIS COoXpaHeHUs OJiecka usgenuit u3 «benoro 3o-
JIOTa».

Mpunuit (Ir)— mertann Gesloro uBeTa C JIETKUM CEPBIM
oTTeHKOM. AToMHBIH Bec 193,1. OcHoBHas BaseHTHOCTh III.
IlInotnocts 22,42 2/em® (mapku U 99,9 u U 99,8). TeepaocTs 1o
Bpunenmo 170 xec/mm?, no wkane Mooca 6,5. TemnepaTypa
nnasieHus 2454°C, xunenus 5300°C. 1o Xpynkuit MeTasLl, npu
HaKaJIMBaHUM AOKpacHa obJjiajaeT HEKOTOpO# KOBKOCThIO. Mpu-
JUif XUMHMYECKH OYEHb CTOEK, Ha Hero He AEHCTBYIOT paciljIaBJieH-
HblE ILIEJOYM M KUCJIOTHI M Jaxe «Uapckas Boaka». Bciexctsue
BBICOKOH TBEpAOCTH UpHAMH TpyaHO monsepraercs obpaboTtke.
IlpubGaBnenne WpuUAMA K IUJIATHHE 3HAYMTENILHO YBEJIMYHUBAET
ee TBepAocTh. CriaBel upuaus ¢ miatuHoi (5—109%, upunus)
"TIPUMEHSIOT B IPOU3BOACTBE IOBEJIMPHBIX U3JENIHIA.

I_Inenme META/JIbI H HX CINVIaBbl

B 10BeJINPHOM NPOM3BOACTBE NPHUMEHSIOT Melb, aJIIOMHUHMUIA,
HHUKEJb, IUHK, KaAMHMH, XpOM M IOpyrue LBETHbIE METAJULI H MX
ciiaBbl. JIJI1 HM3rOTOBJIEHHMS HEJOPOTUX IOBEJIMPHBIX H3JeNuit
(oxosio 1500 HauMeHOBaHMil) TIPUMEHSAIOT CILJIABBI MeEIH.

Tommnak—cmas mean (88—90%) u munka (12—10%).
MEIHO-KPAaCcHOro IBeTa, miacTuyHblid. Ilpumensercsa mis usro-
TOBJICHHS NMOPTCUrapoB, CUTapeTHHULl, NOACTaKaHHHUKOB, CTONOK
M ApYrux M3Jenui.
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MonyTommax— cmias Memd (80—85%) u munxa (20—
15%) cBetnee Tommnaka, IiacTuyHeld. IlpuMensieTcs AJs U3ro-
TOBJICHHsI TeX X€ U3JENHif, YTO M TOMIIaK.

JlaTyup—cnnas memd (57—68%) m munka (43—327)
KPacHBOTO XeJITOro LBeTa, HamoMuHarouit 3051070, ILoTHOCTH
8,2—8,8 2/cm3. Teepmocts mo Moocy 3—4, TemmepaTypa IUIaB-
sieaus 900—1045°C. Ou miacTiyeH — JIerko nepepabaTeiBaeTcs
ZaBJICHMEM ¥ IITaMIOBKO#. M3 JaTYHH M3rOTOBIAIOT GoJbiIoe
KOJIMYECTBO YKpAILleHHii, 3HAYKOB, Mejajel, MopTCUrapos, Imym-
PEHHL, NpPEIMETOB CEPBUPOBKU CTOJA M YKpAIIEHHs MHTEPhEPA.,

Menbxuop—cmias menn (88—80%) u nukena (12—
20%) cepeGpucroro useta. IlnotHocTh 8,9 2/cm>. Temnepatypa
miasjenus 1170°C. Veroiuu x xoppo3ud. OyeHb INTACTHYHBIR

¥ TATYYMIl METaJLI, Jierko oOpabaThIBaeTCs B XOJIOQHOM COCTOS-
HHH, B TOM YHCJIE IITAMIOBKOIA. [IpiMeHsieTCs 1)1 U3TOTOBJICHU S
TOCYOBI, HOXeEH, BUJIOK M JIOXEK, JIONMATOK I IUPOXHBIX,
a4 TAKXE ONpaB IPH apMHUPOBAHUM XPYCTaJIbHBIX M3JEJIHH: KyB-
WIKMHOB, Ba3, NEMNeNbHUL, 60KayoB ¥ Ap. [ yiyyileHus BHELl-
HEro BHAA, YCHJICHHS CTOMKOCTM 3THX M3JENHi K KOPPO3UH MX
IIOKPBIBAIOT CJIoeM cepebpa H0 24 MKM.

Heitsunb6ep—cmia Memu (65%), nuxens (15%) u
nuHka (20%) cepebpucroro useta (Mapka MHI] 15—20). ITnoT-
HocTh 8,45 2/cm>. Teepnocts no Moocy 3. Temnepatypa IuiabJe-
Hust 1050°C. OyeHb yCTOHYMB K KOPPO3MH, OTIHYAETCSA BEICOKUM
3NEeKTPOCONpPOTHBIeHAEM. TIpUMEHSETCH I M3rOTOBJEHMs (U~
JIMTPAaHHBIX M3EIHil, TOCePEOPEHHBIX CTOJIOBBIX PUOOPOB.

b p o H3a — crutas Meau (85—89%) u onosa (g0 10%), ¢ He-
6oybIIMMH T00aBKaMM CBHMHIA, aJIIOMUHMS, KpeMHHUS. B 3aBu-
CHMOCTH OT COAEPXaHHUS KOMIIOHEHTOB CIJiaBa (KpoMe Memnm)
6poH3a MOXET OBITh OJIOBSHHUCTOM, aJIIOMUHHEBOM, KPEMHHEBOX
M cBuHUOBOM. ITnoTHOCTs GpoH3sl 7,5—8,8 2/cm>. Temmnepa-
Typa muaBieHuss 1010—1140°C. Teepmocts mo Moocy 4—4,5.
TIpuMmeHsieTcss U1 U3rOTOBJICHHMS CYBEHHPHBIX Menajied d s
OTJIMBKM CKYJIBINTYp MaJibix ¢GopM (miacTuka).

Anromunuit (Al) —wmeramwn cepeOpucTo-6e0r0 IBETA.
C rojyboBaTBIM OTTEHKOM. ATOMHEIA Bec 26,97. ITnoTHOCTH
2,7 2/em®. Temmepatypa muaBnenus 660°C, xumenus 2056°C
Tsepnocts 1o Bpunemmo (mpoxaTHoro) 45—60 kac/mm?, 1o
Moocy 2,5. UuCTbiii ajllOMHHHMA HECTOEK: IOKPHIBAETCA TOHKOM
TJIEHKOH OKHCJIa, KOTOPBIH NpeNoXpaHsAeT MeTajul OT JaJibHel-

IIEro OKMCJEHMS; PACTBOPSETCA B €NKHUX IleNovYax, CepHOH M
COJISHOM KHMCJIOTaxX U B pa36aBlieHHON a30THOI, HO KOHIEHTPUPO-
BaHHas a30THas KHCJIOTa Ha aJIIOMHHMIA He HNEeHCTBYeT,
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Brnarogapst eHHBIM CBOMCTBAM — MaJIOMY YIEJILHOMY BECY,
CPaBHUTEJIBHO BBICOKOH MPOYHOCTH, ILIACTUYHOCTH, XOpOILUeit
00pabaTeIBaEMOCTH, BBICOKOH OTpaxaTeJbHOH CHOCOOHOCTH —
amomunnii (Mapku ABO, AB00, Al, A2, A3) 4 ero ciassl IOJY-
YUK IUMPOKOE pacHpOCTpaHEHHE B IPOU3BOACTBE TOBAPOB Ha-
POAHOro MOTPeOJICHUS, B TOM YHCJIe I0BENTHUPHBIX M3leuil (yKpa-
LIEHHH, 3HAYKOB, MBUIbHUL, Mezaneit u np.). ITpu npoussonacTse
3THX M3JEJIMii TNPUMEHSIOT aHOAUPOBAHHE HX aJIIOMUHHEBOMH
NMOBEPXHOCTH (CM._c. 63—64).

Huxens (Ni) — Meramn cepeGpucto-6esioro 1sera ¢ Cuilb-
HbIM OjieckoM, TBepObIif, TyromaBkuil. AToMHBIA Bec 58,69.
ITnotHocts 8,9 2/cm®. Teepaocts mo Moocy 5,0. TemnepaTypa
nnasnenus 1455°C. Hukenp XMMHYeCKd CTOHKME MeTajl, Ha
BO3yXe He TyckHeeT. IIpuMeHsieTcs AJis HaHeCeHUsS Ha IOBEpPX-
HOCTb JIATYHHBIX JJIM CTaJIbHBIX FOBEJIMPHBIX M3JENuil B BUAE
3alUTHO-IEKOPAaTHBHON TIIJIEHKH, a Takxke B CIUIaBaX MEIH,
oOpasys Oesiple CIUIaBBI TUNA HeH3MIbOepa.

X p oM (Cr) — Kpacusoro cepedpucTo-6eJI0ro 1{BeTa METaJLT
C CHHEBATBIM OTJIMBOM, OTJIHMYaeTcHd OOJIBIIOW TBEPIOCTHIO.
ATtomusiit Bec 52,01. IlnotHocts 6,9—7.2 2/cm®. Temnepatypa
miaByeHus 1800°C. Ouenp cToek K aTMOCQEpPHBIM BIUSHUSM,
1ejIo4aM, a30THOH KHCJIOTEe, OPraHMYeCKMM KMCJIOTaM, MEXaHu-
YeckuM Bo3zneicTBUsM. IIpuMeHsieTcs IS MOJIyYeHHS CTOMKHX
UM KpacHBBIX 3aUIMTHO-HEKOPATHBHBIX IJIEHOK Ha JIATYHHBIX M
CTaJIbHBIX MIOBEPXHOCTSX IOBEJIMPHBIX M3AeJHif (yapeHHLl, MbLIb-
HMII, ONpaB 3epKaJl ¥ Ip.), KOPIYCOB HApPY4YHBIX YacOB M JIPYTHX
TOBapOB.

Yepuble MeTALIbI

I3 yepHBIX METAJJIOB IS U3TOTOBJIEHHS FOBENUPHBIX M3[E-
JIMif TPUMEHSIOT CIUIAaBBI JXejle3a: YYTYH U CTallb.

JIuntTeliHBIH YYTYH MCHONB3YIOT IJIS H3rOTOBJICHHS
CKYJNBNTYP MajbIX (GopM, KACIMHCKUX XYHIOXKECTBEHHBIX H3MENHUit
M zp.

CTanu vame Bcero NMPUMEHSIOT HEpXXaBeoLIUe, KOTOpPhIE
cojepxar He Gonee 129 xpoma, ne Gonee 0,59 yrimepoma. Ouu
XMMHYECKH YCTOW4YMBeE CIJIAaBOB IL[BETHEIX METAJLJIOB M cepebpa
(asoTHas KUCJIOTa Ha HUX He AeiicTyeT). Hanbosee pacnpocTpa-
HeHa XpOMOHMKeNeBas Hepxkaserolast cranb (17—209; xpoma,
8—10%; nuxens, 0,7% xpemuus, 0,7% mapranua u 0,25%, yriepo-
J1a), U3 KOTOPOif M3rOTOBISIOT JIE3BUSL HOXEH MJIM MOJHOCTBHIO
HOXHM, BMJKH, JIOKKA M ApyrHe npeaMeThl JJIs CEPBUPOBKH
croJa,
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IOBEJIMPHBIE KAMHH

Kaaccuuxanus 10BeIEPHBIX KamHel

Cyl1lecTBYET HECKOJBKO KJaccu(huKaluii J0BEINPHBIX KaMHEH.

B Hayke monb3yroTcs kiaccudukanueil, pazpaboTaHHOH aka-
nemukoM A. E. ®epcManoM. Bece kaMHM pa3ziesieHbl Ha 3 TPYIbL:
caMOIBETE (OTPaHOYHBIE), UBETHBIE (TONEIOYHBbIE) U OpraHuye-
ckoro mpoucxoxaeHus. CaMoOLBETH U IBETHBIE KAMHHM B CBOIO
ovuepennb moapasnensioT Ha 1, 2 u 3-if mopsaku.

B 1965 r. MunuctepcreoM reojorun CCCP ©Obuta paspa-
6oTaHa HoBas KjaccHpUKAIMs €CTECTBEHHBIX IIBETHBIX KaMHEH.
B 3aBucuMoCTH OT XapakTepa o0paboTku M 06sacTu ImpHMeEHe-
HHA KaMHH JeJIAT Ha 3 Kjlacca: OrpaHoYHbIe, IOBEJIMPHO-IIOAEIIOY-
HbIE, TI0feNOYHbIe. B pyOpuke «KJIace» LBETHHIE KAMHH PAacIio-
JIOXEeHBl B al(aBUTHOM IOpsiAKe, MO rpynmaM, 0Oe3 ydyera MX
PBIHOYHOM CTOMMOCTH M CBOMCTB. DTa Kiaccuduxanus oXBaThl-
BAa€T BCE U3BECTHHIE CAMOIBETHI M IOJEJIOYHBIE KAMHHU, BCTpeE-

yarourecs B CCCP u B 3apybexHBIX CTpaHax.
OnHako B TOPromjie ¥ NPOMBILICHHOCTH NIPUMEHSIOT MHYIO

Knaccu(PUKALUIO FOBEJIMPHBIX KaMHeil, B OCHOBY KOTOPOM ITOJIO-
J)KeH NpU3HAK HX PBIHOYHOM CTOMMOCTH. B 3aBHCHMOCTH OT
CTOMMOCTH, TBEPAOCTH, NPO3PA4YHOCTH, OJiecka M KpacoTshl,
a TakXe HACKOJILKO PENKO OHM BCTPEYaIOTCH B IPUPOLE €CTECT-.
BEHHBIC IOBEJIMPHBIE KaMHU IOJpa3[eNIAloT Ha OparolneHHbIE,
NoJIyiparoleHHble ¥ noxejounble. Kpome ecTecTBeHHBIX (MUHE-
paNbHBIX M OpraHMYECKHX), MMEIOTCS MCKYCCTBEHHblE KaMHH
(B TOM 4YHCJIe CHHTETHYECKHE) U rpaHeHoe cTeksio. C yueToM BCex
NIPU3HAKOB, IIOJIOKEHHBIX B OCHOBY KJacCUbMKALUM, acCOpTH-
MEHT IOBEJIMPHBIX KaMHE MOXHO CrpyINUpOBaTh CJIENYIOLIMM
ob6pazom (Tabn. 1). '

Jparonensble, mojiyaparoleHHble U HCKYCCTBEHHbIE KaMHH,
a TakXe I'paHEHOE CTEKJIO, KaK IPaBUJIO, IOCJHE OrpPaHKH IIpH-
MEHSIOT JUIS BCTABOK B IOBEJIMPHBIE YKpalleHus (Kojblia, Opoiuu,
cepbru, OpacieThl, KYJOHBI, KOJIbe ¥ Ip.) MM A H3rOTOBJIEHAS
Oyc, oxepenuif U APYr¥X ILEHHBIX YKpallCHUIA.

ITonenouHble KAMHM M HEKOTOPBIE NOJYAparoleHHbIe, a HHO-
TJa U JIparoleHHbie (OUYeHb PEelKO) MPUMEHSIOT JJIS MU3TOTOBJIE-
H4 KpYHHOrabGapUTHBIX KaMHEpPE3HbIX W3Jeiuii (menesbHUI,
MHCbMEHHBIX NpuUOOPOB M 1p.) WM IJIS U3rOTOBJICHHS T[E€MM.

IF'emMmamu (0T Jar. gemma— OparoUeHHBIA XaMEHb,
JKEMUyXXHHA) HAZBIBAIOT pejibedHble WM BBIpe3aHHBIE C Yriyo-
JICHUSAMU yKpalneHus u3 KamHA. PenbedHble m3o0paxeHud u3
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KaMHs HasbBaloT XxaMesaMH (oT ¢paHu. camée — pesnoit
KaMeHb), a yriy6yieHHble H306paxeHnss — M HTaIb 0 (OT UTAIL
intaglio — pe3p6a).

HckyccTBo pe3pObl Ha OparoneHHBIX, HOJYOPAarOUEHHBIX M
IBETHEIX KaMHAX Ha3bBalOT TJIMNTHKOH (OT rped. glyp-
tike — BbIpe3alo), a cobpaHue pe3HbIX KAMHEH — T JIMII T O T e-
kot (oT rpey. glyptos— BhIpe3aHHBIE U theke — sk, wWKad).
Opnoit ¥3 JyvIINX TIMIOTOTEK MHpa SBIAETCS COOpaHHe reMM
pabot 3anagueix Mactepos XIII—XIX BB. B Opmuraxe (JleHun-
rpan). .

I'munTyka — ogHa U3 ApeBHEHIIMX OTpacieil W300pa3uTeiib-
HOro McKyccTBa. TexHHKa pe3bObl AparoleHHbIX, OJIyAparoneH-
HBIX M NOJEJOYHBIX KaMHEH COXpaHHJIaCh IOYTH HEM3MEHHOMH
Ha NPOTSKEHHM MHOTHX cToJleTuit. B 3anamuoit EBporne BIIOTH
Jo XIX B. pe3unku u3fenuif U3 KaMHell ¥MCIOJIb30BaJd CTAHOK
M HHCTPYMEHTBI, He OTJIMYaIolMecs OT TeX, Koropwie B VI B,
0 H. 3. npuMeHsuuch B JlpesHeit I'peuun u Toabpko B XIX B.
CTaJIM BBITECHATBLCA PYYHOM TPaBUPOBKOH, a BO BTOPOIi IOJIOBUHE
XX B. — yIBTPa3BYKOM.,-

CBolicTBa I0BeMPHBIX KamHei

OCHOBHBIMH TIOKa3aTeJIAMH CBOJCTB IOBEJIUPHBIX KaMHel
#BJIAIOTCA MX CTPYKTypa, ILIOTHOCTb, TBEPAOCTh, CHAMHOCT,
M3JIOM, IPO3P34YHOCTh, NPEJIOMIICHHE, OJIeCK, UTpa, IBET B XUMHU-~
Yygckasi CTOMKOCTD.

CTpykTypa 10BEJMPHBIX KaMHeli yalue KpUCTaJuIHY¥ecKasd, pe-
e — aMopdHad WM CKpbITOKpHCTaJLIMYecKasd.

MuHepaael KPHCTAJIH4Y€CKOH OTPYKTYphl HMEIOT
XpHUCTaJIbl C YCTOMYUBBIM (pa30BBIM COCTOSIHMEM M 00JafaroT
TIpaBUJILHOM IePHOANYECKOH TPEXMEPHO IOBTOPAEMOCTBIO pac-
TI0JIOXKEHHM aTOMOB, HOHOB MJM MoJekysa. O6pa3ys KpucTain-.
YECKYIO PEIUEeTKY, YaCTHIBI 3aHHUMAIOT IOJIOXEHHs, COOTBETCT-
BYIOLLME MUHMMYMY HX IOTEHUMAJbHOH sHepruu. ONTHYECKHE,
MeXaHMYECKUE, IEKTPUYECKHEC U JIpyrHe CBOMCTBA KaMHell 3aBu-
CAT OT HampasJieHHs YacTHl. Takas 0COOCHHOCTL XpHCTAJIIHYE-
CKMX TeJI Ha3bIBACTCS aHU3QTPOIMEH,

Bce xamHu Kpucrammyeckux GopM o0beqUHSIOTCA B 7 CHHIO-
Hu#l (CHCTeM) IO MMEIOIMMCA B HHMX 3JIEMCHTaM CUMMETPHHU
(IIOCKOCTH, OCH M LEHTPY): KYOHMYECKYI0; TIeKCarQHajJbHYIO
(rexcasap, MIM INECTUTPAHHUK, — OT TpeY. 2eKcq — ILUECTh,
90p — rpaHb); TPUIOHAJIBHYIO; TETparoHalbHYIC (KBAAPATHYIO);
POMOMYECKYIO; MOHOKJIMHHYIO; TpUK/IMHHYI0., dopMa KpuCTaj-
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JI0B UMeeT OOJIbIIIOe 3HAUEHUE IR I0BEJMPOB, TaK KaK KPUCTAJI-
Juveckas CTPYKTypa OOYCJIOBIMBAaET TBEPAOCTh U INPOYHOCTH
KaMHs1, OT Hee 3aBHCHT MIpPa CaMOLBETOB (CM. C, 23) U MeTOIH
orpasku (cM. c. 62).

Munepaisr aMop GHOM CIPpYKTypHI XapaKTepU3YIOTCH
M30TPOMHOCTBIO, T. €. PABHOMEPHOCTBIO CBOMCTB HE3aBUCHMO OT
HaIpaBJICHHH, OTCYTCTBUEM YETKO BBIPAXXCHHON TOYKH ILTaBJie-
uus. Tlpu Takoif CTPYKType 4YacTH4ku (ATOMBI, MOJIEKYJIBI), CO-
CTaBJISIOLIME KaMEHb, PACIOJIAraloTCs B NPABHILHOM HOPSAJKE
TOJIBKO JIMIIb B SJEMEHTApHON sA4eiike, MOCTPOEHHOM TaK Xe,
KaK M B KpucTaJiie. 3a npeenaMu S4eiky, B OTIHYME OT KpUCTaJ-
JIMYECKUX KaMHeEH, NpaBWIbHBEIA MOPANOK OTCYTCTBYeT. Kaxmas
3JIeMEHTapHasi sSvYeika pacHoJIoKeHa IO OTHOINCHHIO K APYroi
Ge3_onpenenenHoro nopsaxa (amMophHsii kBapl, Oupro3a).

ILnoTHOCTH 1OBEIMPHBIX KaMHEH OIpenessioT N0 Macce eau-
Hunpbl 06beMa. XapaKTepUCTHKA INIOTHOCTH FOBEJIUPHOIO KaMHS
BECbMa BaXKHA MJIA CYXHOCHHAI O MAacce IOTOBOIO IOBEJIMPHOTO
M3IEJIUs, JJI PaCUeTOB HEKOTOPBIX MEXaHUYECKUX CBOMCTB KaM-
Heit (IPOYHOCTH, TBEpROCTH M Ap.). IIIOTHOCTH IOBEJIMPHBIX
XamHell pasnuysa. Tak, mIOTHOCTD WNMHeNH 3,62 2/cm®, Toma-
3a — 3,56, anmasa — 3,52, ametucta — 2,5 2/cmd,

TBepAOCTh — CIIOCOOHOCTH IOBEJIMPHOTO KaMHS CONPOTHB-
NAThCA paspyueHuio. OHa 3aBHCUT OT NPUPOABI KaMHS, Xapak-
Tepa CTPOCHUS, TEOMETPUIECKOH (HOPMBI, pa3MEpPOB U PacloJio-
JKEHHs aTOMOB, a TAaKXe OT CWI B3aUMOICHCTBUS OTHEJIbHBIX
yacTull. TBEPIOCTh — OAMH M3 IIOKa3aTeseil MPOYHOCTU CBsA3EH
KpUCTAJUIMYeCKoi pemieTkd. OT TBEpAOCTH 3aBHCUT CONPOTUB-
JIeHHe KaMHs UCTHpaHUIO IIPU OrpaHKe, NUIHGOBKE U IOJUPOBKE
‘M B NpOIECCe IKCIUIyaTalii IOBEJMPHBIX H3HEIIHIA,

Emunoro merona onpenesieHus TBEPAOCTH IOBEJIMPHBIX KaM-
Heit HeT. Yamie NPUMEHSAIOT METOX IapamaHus IOBEpXHOCTH
KCCIIEAYEMOro KaMHs ApPYrMMU MaTepHaJlaMH pa3JInvHOM TBep-
JOCTH, NpeJIOKeHHbI o4ty 200 jeT Ha3ax HEMEIKUM MHHEPO-
J1oroM MoocoM. DTOT MeToA NpocT, YIOOeH U IHPOKO IpHUMe-

Ta6auna?l

Enu-

Haspanue MmuHepana E.‘}:’:’;Pa Ha3spanue MuHepana HALA
u ero hopMyna nocTH u ero dopmyna TBEp-

ROCTH/
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HseTca B npakTike. OCHOBaH OH Ha MCHNOJb30BaHuu 10 MUHepa-
J10B (TabJ1. 2) C COOTBETCTBYIONIEI TBEPAOCTHIO, IPHYEM KaKABIi
MOCJeAyIONMii MUHEpas NIPY TPEHUHU IapanaeT BCe MpeIbIaAyIIHe.

Opnako mxkanma Mooca faeT ToJbko oOliiee mpeacTaBlieHHE
O TBEPIOCTHU IOBEJUPHBIX KaMHed. JIJI1 comocTaBiIeHUS UX TBEP-
JOCTU JIYYUIMMH SIBJISIOTCS METOABI BIABJIMBAHUSA MeTaJlIMue-
ckoro miapuka (Meron BpuHemns) wim anMasHOH HUpaMUABI
(meron M. M. Xpymesa u E. E. Bepkosnya). OueHnka TBepaoCTH
NP 3TOM HCYHMCIIAETCA B K2c/mm? ¥ COCTABJISAET A Tomasza 1427,
st kopyaaa 2060 m nnsa anmasa 10060. ITo mkane Mooca Teep-
JOCTh Tomnasa 8, kopyHua 9, a anmasa 10, T. €. pa3HUIa B TBEpIO-
cTi Kak OyaTo He3HayutenbHad. OnmHako Goyice OGBHEKTHBHAS
OIICHKA TBEPHOCTH BAABJIMBAHHEM (B K2c/mMm?) NOKA3BIBAET, 4TO
[0 TBEPAOCTH OHHM OYEHb pPa3JIMYHBIL

CnaiiHocTh — CBOHCTBO MMHEpAJIOB B OIpEIE/ICHHBIX Ha-
TpaBJICHUsX OKa3bIBaTh 0OoJjiee ciiaboe CONMpOTHBIIEHHE (H3UYeE-
CKUM BO3JEHCTBUSIM, JIETYe pacKaslbIBaThCsi M AaBaTh POBHBIE,
riangkue, 6ecTsaue mopepxHocTu. Yame Beero cnaitHOCThIO 06-
JIAHAI0T MUHEpaJbl KPUCTAJIIMYECKOH CTPYKTYpHI, T. €. OHH pac-
KaJbIBAIOTCS N0 HaNpaBJICHUAM CHadHOCTH (Tomas M ;p.). Y Mu-
HEepaJIoB 3€pHUCTOTO CTPOEHUS CHANHOCT XapaKTepHa s
KaXJIOr0 3€pHa B OTIEJIBLHOCTH.

H3nom y pa3HbIX MUHEpAJIOB HEOOUHAKOB. MuHepabl, 06Ja-
Jlaroinye CaifHOCTHIO IPH PACKoJIe, AalOT U3JIOM POBHBIA (Kajib-
LIUT), JIMIIEHHBIE CIIAHHOCTA — HEPOBHBIA (KBapll), a UMEIOIIHE
3epHUCTOE CTPOECHHE — 3€PHUCTBHIIA.

ITpo3pa4HOCTb — OJHO M3 OCHOBHBIX CBOMCTB CaMOI[BETHBIX
KaMHeil, KOTOpoe XapaKTepH3yeT CIOCOOHOCTh KaMHS HpoIyc-
KaTb CBETOBBIE JyYH. Bilarogaps npo3pavyHoOCTH JIy4H cCBeTa OTpa-
JKaIOTCSl HE TOJIbKO OT MOBEPXHOCTU IOBEJIMPHOIO KaMHS, HO M
IPEeJIOMIISIFOTCS BHYTPH €ro, a O0JIbINas 4acTh IPOMYCKAETCI UM,
B HempocBeunBaromeM KaMHE CBETOBOH IIOTOK, H3MeEpsSeMBbIH
B JIIOMEHAX, YaCTUYHO OTpa)XaeTcs, a YACTUYHO IIOTJIOIIAETCH.

IIpo3payHoCTh KaMHS (7) U3MEPAETCS KOJIMYECTBOM IPOLIE-
LIMX Yepe3 HEero CBETOBbIX (S;) Jy4el, OTHECEHHBIX K MOJHOMY
CBETOBOMY INOTOKY (S), ymaBIeMy Ha KaMeHb, ¥ BBIpakaeTcs
B IIpOLEHTAaX: 7= Z_r + 100.

Ilpu HeoGXOOMMOCTH MOXHO OIpEeNesuTh M Ko3(hduIueHT
morJjiouieHuss (d), KOTOpbIA XapaKTepU3yeTCs BBIPAXKEHHBIM B
TIPOLIEHTAaX OTHOLIEHWEM IMOTJIOLEHHOT0 KaMHEM CBETOBOTO
moToka (Sy) K IMOJIHOMY CBETOBOMY HOTOKY (S), ynasilieMy Ha
XaMeHb:
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— Sa.
d"&‘ 100.

OnHaxo mpy IPOXOXIAEHUH CBETA YePe3 MPO3PAYHYIO IOBEIHP-
HYI0O BCTaBKY, oOJjamaroliyro u30HUpaTeNbHBIM IOLJIOLIEHHEM
(cHHTEeTHYECKMIi OKpalleHHbI KaMEHb WM OKpaLIEeHHOEe CTEKJIO),
CBETOBBIE JIyYd Pa3JINYHBIX JJIMH BOJH OyIyT UMETh HEOAUHAKO-
Bble KO3(h(PHUIUEHTHl MOTJIOIIEHNS, HPOXOXKICHUS U OTPaKEHHUS.

Orpaikenne cBeTa — sIBJICHHE, KOTOPOS BO3HHKAeT Ha TIpa-
HHLIe IBYX Cpel U XapakTepu3yeTcsa K03Q(QUIUEeHTOM OTpaKeHHUs.
Kosdpobunuent orpaxenusa (p)—3TO OTHOLIEHIE
CBETOBOIO NOTOKA (Sp), OTPaXXEHHOTO HAHHBIM KaMHEM, K IIOJI-
HOMY CBETOBOMY NOTOKY (S), ymaBiIeMy Ha KaMeEHb:

Sp
p=5-

Bricokas Tpo3pavyHOCTh NpHCYIIAa OONBOIMHCTBY CaMOIIBE-
TOB. B 3aBHCHMOCTH OT BEJMYHMHBEI NMPO3PAYHOCTH FOBEIMPHBIE
KaMHM TOApPa3feifloT Ha TpO3pavyHble, IIPOCBEUUBAIOLIMECT H
Henpo3pausble. Ho HEKOTOPBIE HEPO3payHbIe IBETHHIE IOBEIUP-
Hble KaMHW IPH HE3HAYHTENBHON TOJIIMHE CTAHOBITCS IOJY-
Nnpo3payHbIMU. Tak, HEIpPO3payHbIl PO30BBIA C YEepPHLIMU IPO-
XKUJIKaMU opJiel (pOJOHUT) PH TOJIIIUHE MeHee 5 MM CTAHOBUTCS
[IPOCBEYMBAIOLTUM — IOJIYIPO3PAYHBIM.

ITpenomiienne — OOWH K3 OCHOBHBIX IIOKa3aTelleif CBOWMCTB
JOBEJIMpHBIX KaMmHell. [Toka3aTeneM NMpeIOMIIEHHU A
Ha3bIBACTCS OTHOINEHHE CKOPOCTH CBETA B IyCTOTE K CKOPOCTH
CBeTa B NaHHOH cpefe. DTOT INOKasaTelb OyAeT BhILE B TOM
cpenie, TAe CHJIbHEE INPOMCXOAMT pa3jioxkeHne Oeyioro caera.
ITokasaTens TNpeIOMJICHHS BO3IyXa paBeH COWHUIE, BOJBI —
1,33, creksna — 1,5. VI3 10BeJMpHBIX KaMHeH CaMblii BBICOKMIA
TokasaTeJib NpeJIOMJIEHHsT uMeeT aimMas — 2,4, candup — 1,76,
a Toma3 — Toubko 1,62. ITokxasaTesb mpesiOMJIEHHs UCKYCCTBEH-
HBIX KaMHelt ¢uaHHUTOB paBeH 2,2

Bieck u urpa — cBolictsa, KOTOpbIE XapaKTepu3yroT 60J1B-
IUAHCTBO TNPO3PAYHBIX CAMOIBETOB M IBETHBIX KaMHel. DTu

CBOMCTBA yallle BCEro’ OGyCJ'IOB.HGHbI OTpPaXCHUEM, NPECIIOMIICHU-
€M M pacCEeMBaHMEM CBETA, MANAIOLLETO HAa IOBEJIUPHBIA KaMEHb

(onTHueckHe SBJICHHS), a TAKXe OrPaHKOM KaMHA (IPO3pavHBIX
CaMOIIBETOB) U €r0 IOJMPOBKOM (LBETHBIX CAMOILBETOB).

ITo Gnecky 1oBenMpHBIE KAMHHM JEJIAT Ha JBE TPYNNbI: KAMHH
¢ MeTaJUTMYeCKuM OJIeCKOM M KaMHM C HeMeTaJUIM4eckumM Oiec-
KOM.

KavMHu ¢ MeTanJIu4YeCKUM OJECKOM CXODHBI IO
6Jiecky ¢ TIOBEPXHOCTBIO CBEXEro M3JIOMa METAJUIOB WJIH IO-
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TYCKHEBLIMX OT BPEMEHU MeTaJuloB. Takue KaMHH, KaK IPaBHIIO,
HeNpO3payHbl U TSKeIee KaMHei, MMeIoIuX HeMeTa UIMyecKuit
6neck (WIBMEHHUT U Hp.).

KamMen ¢ HeMeTanimuuYeCKHM O6JI€CKOM OYCHB
pacnpoctpaHenbl. Mx OGyieck ObIBacT HIECTH pPa3sHOBHAHOCTEIA:
CTEKJISIHHBIH, aJIMa3HBIM, MEpIaMyTPOBBIH, LIEIKOBUCTHIH, BOC-
KOBOM. U MATOBBIHA.

Ilpu onpenenennn Giiecka IBET KaMHSA BO BHUMaHME HE Ipi-
HUMAeTCs.

Crenenb Oiiecka kaMHelt ompenenseTcs YuciaoM bxec-
ka (g), xoTopoe ¢uxcupyercs npubopoMm doTomMeTpoM u pac-
cunThIBaeTCA o opmyie

g=10lg. 3,

rae a, — uubpoBoe 3HAYEHUE OTPAXEHHOro cBeTa Ha GOTOMET-
pe moJ yrjioM MaKCHMaJIbHOrO 3HavyeHus — 22,5°%;
a, — nudpoBoe 3HaYeHHE OTPAXXEHHOTO CBeTa mpH yrie 0°.
Yem OoJiblite npeoMIISeTCs CBETOBOM JIyY, MPOXOISIMil ye-
pe3 kaMeHb, TeM 6ouiblite OyeT cBeTOBas Urpa, KOTOpast 3aBUCHT
OT IUIOTHOCTH M CTpoeHHs kamus. Uucio 6iecka yBsS3BIBaeTCS
C pa3NMYHBIMU CTEIEHSIMH HAIEero CyOBEKTUBHOTO OLIYLICHMS
(tabm. 3).

Ta6nuua 3

Yucno Grecka Xapaktepuctnxa BOCHpAATHR Giecka

0,5—1,0 I'nyGoxo MaToBBIE, MaTOBBIE
1,0—2,0 MarToBsie

2,0—4,0 ITonymaTtoBble

4,0—8,0 Brectamue

8,0—16,0 Ouenp OiecTsiuue

Crenenp OJecka CHIBHO BHIPaXX€HA Yy TI'paHEHBIX KaMHEH,

Orpankoii Ha3bIBacTCS COYETaHHE pa3IMYHBIX (GOpPM M pas-
MEpOB TIpaHeif, HaHeCEHHBIX Ha MOBepXHOCTh XaMHsS. OrpaHka
3HQUMTEIBHO YCMJIMBACT SIBJICHUA IIPEJIOMJICHUS, OTPaXECHHS U
JHCIEPCHH CBETA, KOTOPHIE BHI3BIBAIOT HUI'PY U GJIeCK OrpaHEHHOT O
KamHs. Tak, B pesyJbTaTe OrpaHKM ajMa3 IpEBpaIlaeTCd B
cBepkaroimit 6puimart (ot ¢pann. brillant — 6necTsmii).

Ha puc. 2 npuseeHa cxema OOLIEIPUASITON OrpaHKH Jparo-
LIEHHBIX, TOJIyAparoleHHbIX 1 HCKYCCTBEHHBIX kKaMmHeir. Ha cxeme
TIOKa3aH KaMeHb, COCTOSINMIA M3 IBYX YeTHIPEXIPaHHBIX NMHpa-
mug (A4, B), coemUHEHHBIX OCHOBaHUAMHA. Bepimua Bepxueit mu-
pamujbl HaseBaeTCA KPOHOM ], IpH IpaHeHHM KaMHA OHA
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ynansercs (couutndoBrBacTCa) B obpasyercs ImIoOmanKa, Hasbl-
BaeMad Tabnauneit 2. IlomyueHHas ycedeHHas mupamMuna B
BepxHeif YacTH Ha3bIBaeTCA HaBUJIbOHOM W BepXxoM 3
kaMHs. Pebpa, obGpa3syrolme OCHOBaHHME YCEUEHHOW IHMpPaMHILL,
HA3LIBAIOTCA PYHOAMUCTaMM 4 WM B COBOKYNHOCTH P Y H-
AUCTOMR U CIyXaT AJig YKpEeNJICHUs KaMHeH B OIpaBax.

HmxHsas mupaMua HOCHT Ha3BaHUE K I0JIa CCHl 5, ee Bep-
muHA & Ha3blBaeTcl K aJieTo# (mmmom). Kamera wuacto
couumoBLIBAETCA U BHU3Y TOXe obpasyercss miomanka 7.

VIHTEeHCHBHOCTD 0JieCKa KaMHs 3aBUCHT TAKXe OT OTHOILECHUS
pasMepa IUIOLAAKY K INIOCKOCTH PYHIUCTBI ¥ OT BHICOTLI OTpa-
HEHHOro KamHs. Benmuuna nucmepcud, T. €. pasHMIA B Halpas-
JICHHM KpacHbIX U (PMOJIETOBBIX - Jyueil (KpaifHMX), BO3pacTaeTr
IOCJIe KaXXIOro HOBOrO OTPaXCHUSA M IIPEIOMJICHHUS U pa3JIMYHA
I pasHBIX KaMHei.

2

4

Puc. 3. OrpaseHHbll KaMeHb
Puc. 2. DneMeHTH OrpaHKd B OIpaBe

TIpaBuibHO BHIOpaHHAs OrpaHKa M BBICOKOKAYeCTBEHHAs IIO-
JUpoBKa obecneunBaroT HanboJbIwit O6yeck kamus. OrpaHeHHbIH
KaMeHb (puc. 3), Kax paBUJIO, BIPABJIACTCA IO PYHIUCTaM 4 B Me-
TaJJINIECKYIO ONpaBy 3, TaKk 4TOOBI BepX KaMHA HAaXOIWJICS HaxX
OIIpaBOH, a BEpXHUE I'PaHy 2 NPEIOMIILIIA H OTPAXaJu NaJaronmi
Ha HuX cBeT. OcTanbHasA YacTh KaMHA — HU3 KaMHSA 5 — OKa3bl-
BAEeTCA BHYTPH OIIPaBBbl, IO3TOMY €€ He BUAHO, HO OHA YYaCTBYET
B Urpe ¥ OJyiecke M CIYXKUT Kax Gbl BHYTPEHHUM 3€pKajioM, OTpa-
JAIOLIUM JIy4d CBETa, KOTOPHIE NaJaroT HA OTKDHITYIO IOBEPX-
HOCTb KaMHS IIOCJIe MX IpPEIOMJIEHUS.

IIBeT — OJHO M3 CaMBbIX BaXXHBIX U XapaKTEpHLIX CBOMCTB
K¥amuei, JOBepHble KaMHE OYeHb Pa3HOOOpa3HbI IO OKpacke:
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CJIETKa OKpallleHHBIe, TYCTOOKpAIIEHHbIE, OKpallleHHEIEe [10JI0ca-
MH (AIIMBI), IATHUCTHIE (AaMa30HUT).

Pa3noo6pasue nseta 4acto OOYCIIOBJIMBAETCA COCTABOM MHU-
HEpaJIOB WJIM, BepHee, HaluyueM XpoModopoB (OT rped.
chromaphoros), T. €. 3]1eMEHTOB HOCUTeNeH BeTa. Xpomodopa-
MH ABJISIOTCA XKeJie30, XpOM, Maprasen, ko6anbT, Meanb, HUKEIIb
u ap. OHu nmpumaloT APKOCTh U KpacoTy kamuaMm. Taxk, Bce co-
eUHEeHNs MeU AAIOT 3eJieHbIe WM CHHUE I[BeTa (MaJIaXuT, Gupro-
3a ¥ Ap.), 3aKUCh XKeJie3a — 3eJIeHO-0yphle WIH 3eJICHO-XKEJIThIE
(HedhpuT, XPU3OJIUT U JIP.), @ OKKCh XKeJIe3a MPUIaeT KaMHAIM Kpac-
HEBIf MM KpacHO-OypeIii mBeT (réMaTHT, WM KPOBaBHK, W Ap.).
IOBenupHEIE KaMHH C MapraHieM OKpalleHbl B PO30BbIe MJIM
KpacHble nBeTa (POLOHUT, WU OpJjiel, PO3OBBIA KBapll H Ap.).
MuHepaisl ¢ XpoOMOM HUMEIOT (HOJIETOBY!O, KPacHYIO WM 3eJe-
HYIO0 OKpacky (pyOuH, ajleKCaHAPUT, I'paHaT, HINHEb, H3YMPYX
1 ap.). VIHTepecHBI MOJIMXPOMHBIE KPUCTAJUIBI TYpMaJIHHA: ONUH
KOHeIl KpHMCTaJlIa, OKpPAIICHHBI KeJIe30M, — 3€JICHBIi, a IPYroi,
OKpallleHHBIH MapraHieM, — po30Bblif. OueBUIHO, COCTaB NIpH-
MeCH B MHHepaJle MEHSETCA BO BpeMs POCTa KpUCTaJlIa.

XuMuyeckuii cocTaB KaMHS uMeeT OoJjbloe 3HAUYCHHE I
oKkpackd. MuHepaJjbl, B KOTOPBIX XpOMOGOPEI UrparoT BaXKHYIO
POJIb B OKpacke, UMEIOT OOBIYHO SIpK¥ie, HHTCHCUBHEIC U IIOCTOSH-
Hple IBeTa. OMHAKO OKpacka KaMHS MOXeET ObITh M3MEHUYMBOIA,
HEMOCTOSAHHOM ¥ He CBA3aHHOM HEMOCPEICTBEHHO C €r0 XMMUYe-
CKHM COCTaBOM. Takyio OKpacKy Has3bplBalOT aJIJOXPOM a-
Tuyeckoi (or rpev. allos —uHo#, dyxoif). Tak, okxpacka
candupa B CHHUI IBET, a U3yMpyJa B 3€JIEHbIH BbI3BAHA IIOCTO-
POHHMMH OKpPAIIMB3IOIHMMY XMMHYECKUMH BEIICCTBAMH.

HekoTopble kaMHH, 0COOEHHO comepxalme Menb (MajaxuT
U [p.), HMEIOT Ha MOBEPXHOCTH IECTPOOKPAIIEHHYIO TOHKYIO
[IJIEHKY — rojryboBaTylo, KpacHOBAaTYyIO, PO30BATyI0O M APYTUX
L[BETOB, YTO OOYCJIOBJIEHO NPOLIECCAMH XUMHUYECKOIO BHIBETPUB2-
Hus. L{BeT 3TOi IJIEHKH OTJIMYaeTCsA OT LBETa CAMOI0 MHUHEpaJa.
DTo sBJIEHHE MOJIy4YMJIO HasBaHWe NMOOexXaJoCTH.

XnMudeckas CTOHKOCTb, KaK TIPABUJIO, CBOMCTBEHHA BCEM
IOBEJIUPHBIM KaMHSM, YTO SIBJIFCTCS OQHOM U3 MPHYMH UX AOJITO-
BEYHOCTH U COXpaHHOCTU. OHM IOYTH HE PaCTBOPSIOTCA B ILIEJIO-
Yax ¥ KucjnoTax. Ha aMeTHCT M TOpHBIH XpyCTayb ACHCTBYET
TOJIbKO ILIABUKOBast KUCJIOTa. ONHAKO FOBEJIMpHbIE KAMHH Opra-
HUYECKOTO NPOUCXOXAEHUS — KOPAJJIBI, JKeMYYT, SHTaph -4
HepaaMyTp — XUMHYeCKH MeHee cToiiku. Ha HuX paspymaroline
DJEHCTBYIOT KUCJIOTHI, IPY 5TOM BBbIIENAETCA YIIEKUCIBIA ras,
OTO CBOMCTBO KaMHEH OpPraHMYECKOro NPOMCXOXIACHUS UCHOIb-
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3YIOT IpH HEOOXOOUMOCTH YCTAHOBJEHHSA HMX IOMJIMHHOU IIpH-
pOIBI.

IOBenupHBle KaMHH MHHEPAJIBHOIO NPOMCXOXAEHUSI OYeHb
TEPMOCTOMKH, OPraHUYeCcKOro — MeHee TepMocToiiku. Tak,
SHTaph HaYMHAET pa3pyIlaThcs Mpyu HarpeBaHuu 1o 150°C.

lOBeJlllplﬂﬂe KaMHH MHHEPAJLHOI0 MpPOHCXOKIACHHA

Biaromapst KpacoTe, HAEKOPaTUBHOCTH, TBEPHOCTH U IPOY-
HOCTH KaMHHM MHHEPAJIBHOTO IIPOUCXOXAECHUS CIIYyKAT OCHOBHBIM
YKpallleHHeM IOBEJMPHBIX H3JeJMii U MaTepHuajoM IJid KaMHe-
PE3HBIX XyIOXECTBEHHBIX W3IEIIUii.

B onuux ciyuasx Beibop kamHeif, ux o6paboTka u KpernJieHne
MOIYMHSIOTCA unee U GopMe u3nenus, a B ApYyrux — CBOMCTBA,
pa3Mep U PUCYHOK KaMHs OIpPEAEAioT GopMy U KOMITO3ULIUIO
usgenus. VI3 3Tux xaMHe#l B I0BEJIMPHOM MPOMBIIILICHHOCTH HpH-
MEHSIOT CaMOIBETHl M LIBETHbIC KaMHM.

CaMonBeTaMH Ha3blBalOT IparoneHHble W MOJyApa-
FOIEHHbIE KPUCTAJIMYECKHEe M IpO3payHble MHHepajbl, o0ja-
Jarolue KpacHBOi OKpacKkoi, sipkuM OJieckoM, GOJIBIIOH TBEp-
HOCTBIO, CUJBHBIM JIy4eNpPEeIOMIICHAEM, CBETOPACCEUBAHHMEM M
GoJibIIol XUMMYECKO#t compoTuBiseMocThio. K HUM oTHOCAT
aiMa3, pyouH, M3yMpyQ, candup, aMeTuCT, Tonas u Ap. B ocHOB-
HOM OHH HAYT B OTpaHKy W NPUMEHSIOTCS B IOBEJMPHBIX H3Jie-
JIMSIX Yallle BCETo KaK BCTABKH B KOJIbLIA, CEPBTH, GpOIIN, KYJIOHEI
U IpYTHe U3Ieus.

IIlBeTHBIE KaMHU—OTO OKpAmIEHHBIE KpUCTAJINYe-
CKkue MM amMop(HBIE, NPOCBEUUBAIOIIMECS WM HENpO3payHbIe
MHHEPAJIBI.

PonuHo#i 3THX IOBEJIMPHBIX KamHeit ssisercs Bocrok. Tak,
Wupus craBUTCA KPacHHIMH KaMHSMM — SIXOHTOM, JIAJIOM, PO-
30BaThIM TYPMAJIMHOM, a TAKXKe CUHUM aXoHTOM. B Mnnuu Brep-
Bble OblM HalileHs! asiMa3bl. BupMa sIBJIsETCS TJIaBHBIM IIOCTaB-
IIIKOM CHMHEro kaMHs — candupa. Erumer — poausa 3ejIeHOro
KaMH1 — H3yMpynd, YOo3/Hee CTaJM M3BeCTHb m3ymMpyms! Ko-
Jaym6mu. Upan u Adranucrad ciassTcs GUpIO30i,

Axamemux A. E. ®epeman u npodeccop B. Y. KprikaHOB-
CKHif OTMeYaJid, YTO CAMOIIBETHI IPUILTM Ha Pych U3 BOCTOYHBIX
crpan uepe3 Kady (Peomocuro —KpriMm), Cpentioro A3uio U
Apxanrensck (I"an3eiickuii coro3).

o XVII B. B pyCCKUX IOBEJIMPHBIX U3EIIUSIX UCIIOIL30BATNCH
B OCHOBHOM IIpHBO3HBIE caMolBeTsl, a ¢ X VII B. Hayaym npume-
HATb COOCTBEHHBIE PYCCKHME CAMOLBETBHI, OTKPBIThIE HA Ypale.
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Ho u 110 5T0r0 Ha PycH y%¢ GbUIM H3BECTHBI: HA CEBEpE — PEYHOM
KEMYYT [JIs1 YKpaIIEeHUs: OEKAbI H TOJIOBHBIX yOOPOB; aMETHUCTBI
Kanpanakmckoro 3anuBa; Ha 3amage B GOJIBIIMX KOJHYECTBAX
NpUMeHsIM aHTapb [duenpa.

OnHaxo ¢ OTKpPBHITHEM YpPAaJIbCKUX KaMHEN — MeIHOPYIHSH-
CKOTO ManaxuTa, 6apXaTHCTO-(hHONIETOBEIX aMETHCTOB BaTuxw,
HEeXHO-TOJIyObIX TOMa3oB MYyp3HHKH, KaJKaHCKOM M OpCKO#
SIIIM, PO30BOro opJiena MaJiocHAeIbHUKOBA, 30JI0THCTO-3¢elIe-
HBIX XpPHU30JIUTOB, TOPHBIX XpYyCTaJiel, akBaMapHHOB, a IO3Xe —
anTaiickux siM, NpubaifkajbCKOro JIa3ypuTa M CasHCKOro Hed-
pUTa — cllaBa PYCCKHX IOBEJMPHBIX KaMHeil H pyCcCKOro MacTep-
CTBA Ha TpaHMIBHBIX (habpukax pacmpoCTpaHWIACh IO BCEMY
ceery. Onu 6s1mt BocrieTs! I1. BaxoBrM B «MaaxuToBoit mka-
Tynke», A. Kynpuseim, H. JIecKOBbIM. ¥ APYrMMH MHCATENSIMHU
Poccuu.

C otkpbiTHeM B 1954 r. skyTckux anmmaszoB Coserckuii Coro3
'CTajI KPYIHBIM 3KCITOPTEPOM IOBEJTUPHBIX M3HEJIM Ha MUPOBOI
poiHOK. Cabitte 709, MupoBoii KoGsuM sHTaps gaet COBETCKHUIA
Coro3. V Hac u3BecTHO Gostee 2000 MuHEpasiOB, NpUMEHSIEMBIX
B IOBEJIMPHOM Iiejie. B cTpaHe OTKpBIBAIOTCS BCE HOBBIE M HOBBIE
MECTOPOX/IEHUS FOBEJIMPHBIX KaMHell. Tak, cOBceM HENaBHO Ha
KonbckoM nosnyocTpose ObllM HalineHB! aKBaMapHHBL.

Hpazoyennvie xamuu

Anma3s, candup, U3yMpyx U pyOMH — NPO3payvHble C SAPKUM
6i1eckoM, O4eHb TBEPIbIE H TPYAHO M3HALIMBACMEBIEC IOBEIHUPHEIC
kamMaM. OHHM peOKo BCTpevYaroTcs B mpupoje. JInd ux Ioucka,
no6uiuM ¥ 06paboTKH \HeO6XOAMMO 3aTPaTUTh MHOrO TpyAa,
YeM ¥ BBI3BaHA MX BhICOKas cTouMocThb. B IOxwHoit Adpuxe u3
100 ThIC, M aNMa3HOM MOPOMEI U3BJICKAIOT TOJIBKO 5 K2 aJIMa30B.
BecoBoit enquHuMIel AparoleHHBIX KaMHell sBIsgeTCA KapaT,
KoTopsii paseH 0,2 2. ITo-apabexu karat 03HAYAaeT «BEC 3€pHAN.
B crapuHy OparoleHHble KaMHM H3MEPSAJIHCh 3€pHAMH MIICHHIIbI;
6060B u T. A.

AnmMma3s (or apab. Al-mas — TBepaeHmMiA MM OT Iped.
Adamas — HenobequMBIH, HECOKPYIIUMBIi) CTajl U3BECTEH JIIO-
nsM okoJio 5000 et (B8 Mugum). B EBpony HHAMICKME alMa3bl
cTaym nocTynath ToJbko B XIII B. 3T0 Mpo3payHbiil KpACTAIIH-
yeckmii (Uallle CHUHTOHHS KyOudeckas) yrjiepol, oOjamaroluui
fonpmM GJIECKOM, JIyYEIPEIOMIICHHEM, CBETOPACCEMBAHUEM,
Urpoit cBeTa, 0coOeHHO B rpaneHoM Buze. Ilo croumocTy OH 3a-
HUMAaeT IEpBOE MECTO CPeIU BCEX IOBENMPHBIX KaMHEH,
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AnmMa3 — caMblil, TBEpIbIA MHHEPAJ B MHDE, TAK KaK MMe-
€T 4Ype3BBIYaHHO IIPOYHBIE CBSA3M aTOMOB yriepoma. OmHako,
HECMOTpS Ha CBOIO TBEPAOCTb, OH SIBJIAETCA XPYNKHM U Jier-
KO DacKajbpIBa€TCI IO IUIOCKOCTSM cHaliHocTu. [LmoTHOCTE
‘anMa3sa 3,5—3,6 2/cm3. TrepmocTs anmasa mno mkaie Mooca 10
(ocTaBisleT napamMHy Ha KOpPYHIE), a IO BIABIMBAEMOCTH
10 060 x2c/mm>. Tlo cxopocTn courtudOBKHA MHJLIATpAMMa Be-
miecTBa ajMa3 B 150 pa3 TBepske kopyHza 4 B 1000 pa3 — xBapua.
IMoxasatens npenomienus 2,4—2,46. AjiMa3 — XAMUYECKH CTOM-
xoe BemlecTBo. KHCIOTHI ¥ IIEJIOYM HA HErO He NEHCTBYIOT, HO
OH pPacCTBOpSAETCA B paCIUIaBJIEHHON HATPUEBOM U KaJIHEBOH ce-
gurpe u come. ITon HmeiicTBMeM COJIHEUHBIX JIyueif, KaTOMHBIX,

yIbTpadHONETOBEIX M PEHTIEHOBCKMX H3JIYYEHHl HEKOTOpBIE
BHIBI aJIMA30B CBETATCH FOJIYObIM, peXke 3¢JIEHBIM, JKeJITOBaThIM

M 6eyloBaTHIM CBETOM. OTO SBJICHHE HaA3BIBAe€TCH JIIOMH -
HecueHuuei (or ynar. lumen — cBer).

Ilpu Tpenuu anmas snextpusyercs. OH NpUIMIAET K HEKOTO-
DPHIM KHPOBBIM CMeCSIM (BaseJMHY U Op.). DTO CBOMCTBO HMEET
6oJIbIIOE MPaKTUYECKOE 3HAYEHHE NPU OTHEJIEHUH aJIMa3oB OT
3epeH ApYrux MuHepaJioB (npy noObrye). AnMas — XOpOLIH
MPOBOJHHUK TeIJIa M IUIOXOM NPOBONHUK 3JekTpuuecTBa. Ilpu
Temunepatype 850—1000°C oH cropaer, ImpeBpaliasch B yrojb-
HYI0O Maccy U obOpa3ys YTIIEKHCIIOTY.

IOBenmupHEIf anMa3, Kak MPaBuUIIO, OeCIIBETHBIMH, TPO3pAYHBIH.
Ecnu ero onycTuTh B CTakaH ¢ JUCTHILTMPOBAHHOH BOIOH, TO OH
CTAaHOBHTCSA HEBUIUMBIM — Kak Obl pacTBopsiercs. Takoif roBe-
JIMPHBIA ajiMa3 Ha3bIBAIOT ajiIMa3oM «4ucTeiireit Boge. Mme-
1oTcs Takxe anMasel «1, 2 u 3-if Bome»y, Kpome OecnBeTHBIX,

_CYILECTBYIOT ajiMa3bl JKEJITOBaThle, OypoBaThle, 3eJCHOBAThIE,
CHHEBaThle M YepHOBaThle, B mpupone BCTpeuaroTCs ¥ HEMpo-
3payHble anMasbl, HanpuMep 6opt u kapboHAO0, KOTOpHIE HC-
TIOJIB3YIOT )i OypeHus, HUTH(GOBKY ¥ JPYTUX TEXHUYECKUX HesIeH.

AnMa3Hple TOPOIIKM NPUMEHSAIOT HAa IpaHUIBHBIX (abpukax,
TIe CaMONBEThI, B TOM YHCJIe ajIMa3bl, IIOABEPraloT OTrpaHKe U
uudoske, Giaromaps yeMy HeB3pauyHble KaMHH CTAHOBSITCS
OCJIENIMTENBHO CBEPKAIOIWIMMH U HEMOBTOPMMBIMU IO KpacoTe.

B npupone anMasbl BCTPEYaloTC B MECTOPOXKICHUSAX IOBYX
THIIOB: KOpEHHBIX (MarmMaTH4eCKUX, IEPBUYHBIX) U POCCHITHBIX
(ocamouHbIX, BTOpUYHBIX). KiaccuueckuM ImpUMEpOM KOpPEHHBIX
MECTOPOXIEHUH ajIMa30B ABJsAIOTCA TpybuaTrie. ITonoctu Tpy6-
xd auaMeTpoM OT 25 mo 800 m 3amoJiHEHBI TJIYOMHHOW CHUHe-
3eJIEHOBATOM HOpo0it — XuMOepiuToM (OT Ha3BaHHS HOCEKa
Knm6Gepm B FOxHO# Adpuke, rae oHH BIepBble 6511 0OHapy-
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sxensl). Ceifuac FOxnas Adpnka sABJISETCS OCHOBHBIM IIOCTaB-
LIMKOM ajiMa30B Ha KamUTaJuCTH4YecKWii pbuiHOK (98Y, Bcei
Io6uun). B 1975 r. B IOxHO! Adpuke O6bU10 H0OBITO OKOJIO
45 MJIH. KapaToOB ajJMa3oB, B TOM YHCJE B pecrlyGmee 3aup —
18,5 muH. kKapaToB.

B Poccum niepBbie antMa3bl ObuM Halinens! Ha Ypane B 1829 1.
Ha KpecTopo3mBuxeHCKUX 30J0ThIX mpuuckax (Ilepmckas o6-
JIacTh), HO /IO CHX TOp Ha VYpaljle HE OGHAPYXEHO KOPEHHOTO
MECTOPOXXAEHMA aiMa3oB. Bcergp Ha Vpane Obulo HalineHO
okojio 250 anma3oB, HDpUYEM BCE 3TU aJMasbl FOBEJMPHBIC.
Camblii OOJIBIIOH ajIMa3, HAWICHHBIH HA Ypalie, HMEET MaccCy
25 xapaToB.

21 aBrycra 1954 r. nenmurpapckmii reosior JI. ITomyraesa
Hamula B 3amangHoit Sxytum mepyio cubmpckyro (1 B CCCP)
xnmﬁepnmonyfo TpyOKy, kKoTOpas Oblla Ha3BaHa er0 «3apHu-
e,

Jletom 1955 r. reosorn 0. Xa6apnuu n E. Enarun o6Ha-
pyxmm OOJbIIOE KOpEeHHOE ajiMa3HOe MECTODOXACHHE U Ha-
3BaJU OHM 3Ty TpyOky «Mup». Temepb TaM pacnooxeH ropos
MupHbplif — cTOJMIAa aJiMa30A00bIBarolie NPOMBILIIEHHO-
ctu CCCP.

B 1957 r. nayaJiach OpraHM30BaHHAS MPOMBIIUICHHAs JOOBI-
Yya ajMa3oB u3 3THX TpyoOok, u Coserckuit Coro3 mpeBpaTUIICS
B aJIMa3000BIBAIOIIYIO CTPAHY.

Hau6oJiee pacmpocTpaHeHHBIME GOpMaMU OTPaHKM FOBEJUP-
HBEIX aJIMa30B SIBJAIOTCA OpuiuIHaHTOBas M po3oi. bpuiuman-
TOBOM OrPaHKOH TpaHAT KpYNHBIE ajMa3sbl, KOTOPHIE IOCJE
OTpaHK¥ Ha3bIBAIOT OpUWILIMAaHTaMM, a OTPAHKOHW po3a IpaHsaT
MeJKue ajiMasbl. AlMasbl OpMILIMAHTOBOM OrpaHKM, Kak Ipa-
BHJIO, BBEPXY HMEIOT ILIOIIAZIKY, IO GOKaM IrpaHH, a OrpaHKO#
po3a BBepXy HamoMmuHaroT OyToH po3el. UrparorT 3TH KaMHH
3HAYMTENILHO XYXKe, YeM KaMHM OpMIUIMAHTOBOM OrpaHKH, H IO-
3TOMY IpH OAWHAKOBOM pa3Mepe, LIBETe U YUCTOTe GpUIIMAHTH,
nuMdoBaHHbIE O30, CTOAT HA MHPOBOM pBLIHKE JELICBIIC
B 5 pas.

Hama cTpasa BbIlIIAa Ha MHPOBOH PBLIHOK C OTpaHEHHBIMH
ajgMa3aMid — OPUIIMAHTAaMH, KOTOpble HONB3YIOTCS OOJBIIMM
CIIPOCOM.

B 1974 r. B kpynHeiileM MUPOBOM ajMa3HOM IeHTpe AHT-
BeplieHe GbLJIO OTKPHITO CMEIIAHHOE COBETCKO-Oebruiickoe 06-
mectso «Pycamvas» mo peanu3anuu COBETCKHX ajMa3oB, a
nosaHee ObUIO CO3[aHO BHEILIHeTOproBoe BcecorozHoe o6BeqM-
HEHHE «AJIMa3IOBEJIUPIKCIOPT?.
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Anma3zaMm Maccoit 20 xapaTOB HpPHCBAHMBAIOT COOCTBEHHLIE
uMeHa. Cpeau AKyTCKHX ajiMa3oB (puc. 1, 6) caMbIMU KpYITHBIMH
apatoress «3e3ga SAxkytum» umctedmned Bomwsl — 232 kapara,
«VImern U. B. Babymkuna» — 171 xapat, «BeJukuii nouvsy —
135 xapaTtoB u pan apyrux. B Cosetckom Coro3e MMeEIOTCs Bce-
MHPHO U3BeCTHBIE anMa3sbl «OpioB» — 189,6 xapata u «Ilax» —
88,7 xaparta, kotopbie cooTBeTcTBeHHO ¢ XVIII 1 XIX B. xpauu-
JIACh B DpMHuTaxe, a ceifuac B AnmasaoM ¢oume CCCP. B npy-
IHX CTpaHaxX U3BECTHHI KpYNHEIE anMassl — «Perenm (8o Ppati-
nuun), «3pe3ga Adppukm», «Kymmmnas-1I» (8 Aurimum) u gp.

OCHOBHBIMM NapaMeTPaMH, XapaKTEPH3YIOUHMU OpUiIHaH-
THI, SABJIAIOTCA hopMa, Macca, IBET, NeEKTHOCTh ¥ FEOMETpULe-
ckue pasmepsl. ITo popMe ux nmoapasnensroT Ha KpyrJible — CeM-
Haguaturpannsle (Kp-17), tpunnatutrpexrpannsie (Kp-33) u
natuaecsatucemurpannbie (Kp-57), oBajibHBIE IATHOECATHCEMHU-
rpansbie (OB-57), TpeyroibHBle AeBsTHanpmarurpanusie (T-19)
a gp. Beero 17 BunoB dopm. ITo Macce OpuiUIMaHTHL OENAT Ha
menkue («meae») —po 0,29 kapata, cpemHue («MeEJIAHX») —
ot 0,3 mo 0,99 kapata u kpynusie — 1 kapat u Goiee.

Ilpu oneHxe OpUIIIMAHTOB IO I[BETY U HAIBETY (LIPUPOIHBIMA
I[BETHOM OTTEHOK, OTJIHYarouuiica ot 6esoit 6ymaru) obpaniaror
BHMMaHHe Ha Hpe3payHocTh Opmimanta. HauGosee mpospau-
HBIE IEHATCS OYEHb BBICOKO M OTHOCATCA K 1-if Tpymne npera.
Ko 2-if rpynne nBeTa OTHOCST OPMJUIMAHTEL C HE3HAYMTEIILHBIM
HaIBETOM, K 3-if — ¢ He60JbLIMM HAIlBETOM M Tak A0 7-i IPYIMBL.

AJMa3bl BBICOKOIO KayecTBa JOJDKHBI OBITH MpPO3payHbIMHU,
6e3 OTTEHKOB M MYTHBIX y4acTKOB. OIHAKO LEHATCA ajJMasbl C
KpacuBoi rojiy6oii, cuHeH, KpacHOBATON U 3eJIeHOBATON OKpac-
Ko#. OHu oTHOCsATCA K 1-#f rpymnmne GeclBeTHBIX.

B zaBucuMocTH OT Hauuuus HePEeKTOB OPUIIMAHTEI IO.-
pasmensroT Ha BOCEMb Ipymm: 1-1 — Ge3 medexToB, oCTaJbHbIC
HMEIOT ONpEeNENIEHHOEe KOJu4ecTBO AedekToB. Tak, OpuiianaHTh
3-if rpynmbl MOryT MMeTh He Gosiee ABYX HeeXTOB (CBMIIb, He-
3HAYHMTENbHBIE TOYKU H ITOJIOCHI, HO HE ITOX ILIOLAKOK), 8-if rpyII-
IbI MOTYT UMETh Gosbive nedeKTsl B 1000l 30He, BUIUMBIE He-
BOODPYXEHHBIM TJIa30M.

Xapaktepuctuxy (umdp) OpmiumanTa 0603HAYAIOT B BHUIE
Apo6H, TZie B YHCIIUTEIE YKa3bIBAIOT MOPSIKOBLIA HOMED IPYIIIBL
LBeTa, a B 3HAMeHaTeJie — rpynny aedekra. Tak, wudp Opui-
jmanta Kp-57-0,51-1/3A o3nauaer: Kp — GpuuIMaHT Kpyriislif,
57-rpaunnbiit, Maccoit 0,51 xapara, 1-if rpynms! useTa u 3-if rpynms
nedexroB, Oypelit; 6ykBa «A» 0603HAa4YaeT MpPaBUIBLHOCTH I'eO-
METPUYECKHX HapameTpoB («b» m «B» — OTKIIOHEHHs OT HHX).
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Ilpu omeHke Ha MHPOBOM DpBIHKE ajJMa30B Maccoil Goiee
OJIHOTO KapaTa IPHMEHSIOT (GopmyJy

C=0,5P(P+2) L,
17¢ C— obuwas cToumMocTh anMasa (8 JoJuIapax, hyHTaX ML
YHOH BaJIIOTE);
P —Macca xpucTajula ajMasa B KapaTtax;
I —neHa 3a oIvH KapaT ajmMasa.

Y 3 yM p y. A — Npo3payHblii MHHEPAT SPKO-3€JIEHOrO 1BETA,
OKpAIlICHHBI{ NPUMECHI0O OKUCH XpoMa. DTO Ppa3HOBHUAHOCTH
6epuiuna Be3Al;SigOy5(14% BeO, 199 Al,03, 67% Si0O,). Muoraa,
umerorcs npumect K, Na, Cr, KOTOpBIe COCTOAT U3 BpOCLINX M
HapOCILHUX INECTUYTOJBHBIX IPH3MATHYECKHMX KpHcTaloB. CuH~
TOHHMS MHHEpajia TeKCaroHajbHas, ILIOTHOCTH 2,6—2,9 2/cm.
OH ¥MeeT XapakTepHbIE HEMETAJUIMYECKHil OJieCK — JKUPHBIA
CTEeKJITHHBIA — M o0JlagaeT BBICOKOH TBEPAOCTHIO: MO LIKAJe
Mooca 7,5—8 (ocTaBiiseT IapalHy Ha TOPHOM XpYycCTaje).
OnHaKO ycTyNaer Mo TBepAOCTU candupy u pyOuHYy M ABJISETCS .
XpynkuM MuHepanoM. IToxasartens mpenomutenus 1,58. VureH-
CUBHOCTb OKpAacK{ OT I'YCTO-3€JIeHOi 1o OiieHo-3eneHoi. Cpenu
3€JIEHBIX IOBEJIMPHBIX KaMHe U3YyMpPYX SIBIISETCS CaMbIM Kpacd-
BBIM ¥ HEHHEIM. B IpeBHOCTH pyCCKUe Ha3biBaJld U3YMPYX «CMa-
parzom» (B HEKOTODBIX CTPaHAX €ro TaK HA3bIBAIOT M TENeph).

Kax u pyrue caMONBETHI, H3YMPYA HAaXOAAT B POCCHINAX U
B IOpOJAX B BHIE KPUCTAJLIOB. MeCTOpOXIEHUMS H3YMPYyHOB
u3BecTHHL B Bpaswmu, Bupme, FOxHoit Adpuxe u Komxymbuu,
B 1970 r. B YOxnoit Pone3uu 6b1 HaliieH BTOPOIL N0 BEJIMYUHE
u3yMpyx pasmepoMm S x 7,5 cat.B ToM xe roay B Minaun 6nut pas-
BellaH «mosc u3ympymaos» (B mrate Pamxacrxa). Hailinenunie
TaM U3yMPYABL OTJIMYAIUCh OYEHb XOPOLIMM KayeCTBOM M OpLIK
BBICOKO OLICHEHBI HA MHPOBOM PBIHKE.

B Poccum oToenbHble YIOMHHAHUS 00 H3YMpYIE BCTPEYAIOTCS
Brepeie B XVI B. 3HaMeHHUTBIE ypajibCKHE MECTOPOXKICHUS
u3yMpynoB oTkpbiThl B 1831 r. Kpome HuX, MMEIOTICA M CH-
OUPCKO-AKYTCKHE MECTOPOXACHUS.

O6paboTaHHble N3YMpYOB! JEJIAT Ha JBE KaTErOPHM: TpaHE-
Hble M KabGooHbl. TpeOoBaHUI K KaYeCTBY OrpaHKU M3yMpYAOB
TaKue Xe, KaK ¥ K orpanxe opusuuanTos, I1o Hanu4uio IOPOKOB
TpaHeHble M3YMPYAL! IOAPa3AEsoT Ha TpU KayecTBa, a kabo-
INOHBI — Ha ABa. ITopokamu sBiA0OTCA AedEXTHL MPUPOTHOIO
TIPOMCXOXICHUA (TPELMHBI, TOYKA M Ap.); NMPOU3BOLCTBEHHEIO
zebexTsl He qomyckarorcs. ITo uBeTy oOpaboTanHble M3YMpPYABL
JeJIAT Ha S Tpyli: TEMHO-3€eJIeHble, HOpMaJIbHO-3€JIEHBIE, CPEIHE-
3€JICHBIE, CBETJIQ-3C/ICHBIC M G 3¢JICHOBATHLIM OTTCHKOM (CBETJIBIC).
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Puc. 1. 3onoToii camoponok «Bonbioit TpeyroJsHHK» (@) ¥ AKYTCKHE aJiMa3bl
6pHiIHMaHTOBOM orpaHku (6)



Puc. 4. IOBennpHble KaMHU:
1—4 — awMbl, 5—7 — kopanasl, 8—I/0 — aratu. I/ — cepaonuk, 12, 13 — xemuyr,
14 — onan, 15 — nasypur, [6 — 6upiosa, [7—I19 — Hedpputs, 20 — Genopeuur,
2] — aBaHTIOpHH, 22, 23 — manaxut, 24 — opsaeu (POAOHHUT)



Puc. 5. Yekanka marectaHckasi — KyMraHbl KyOauMHCKHX MacTepoB (a);
npeaMeThl U CepBHPOBAHMs CTOJIa — 30JI04eHble ¢ 3Manbio (6);
XOXJIOMCKasi pocnuch (8);



iuc. 24. Yacel HapyuHble:

a — manoro xanubpa («Jlyu», «Yaiika», «Cnapa», «3apa»), 6 — HopManbHOro xanubpa «Ilo-
neT», ¢+ — HOpManbHOro kanubpa «BocTok»



ITo Macce M3yMpyHs! oapa3nessioT Ha Meikue — oT 0,05 mo
0,49 xapaTta, cpenune — ot 0,5 1o 1 KapaTa, KpyHnHLIE — CBBILLIE
1 no 10 xapaToB u ouenp Kpynubie — cBbie 10 xapaToB.

Xapakrtepuctuky (wmndp) usympyma ob6o3HayaloT B BHIE
IpoGu, TAe B 4UCIMTENIE YKa3biBAlOT HOMEP IpYMIBL IBETA,
a B 3HaMeHaTejle — HOMEp KavecTsa.

M3ympynsl IPUMEHSIOT B Ka4eCTBE BCTABOK B KOJIbLA, CEPLIH,
OpolM M ApYrue YyKpalleHHs.

B nocnennee Bpemst B Coserckom Cotose, SInoHun u Qpyrux
cTpaHax BeayTcs paboThI 1O UCKYCCTBEHHOMY BbIPAILUBAHUIO
Kpuctrajuios u3ympyrna (cm. c. 50).

Py 6 u H (xpacublii IXOHT) — 3TO NPO3payHklii, OKpAIUEHHBIH
B IIPUATHBINA pO30BO-KPACHBIH MJIM KPACHBIH [[BET KOPYH], — OKHCh
amomunug Al,O; (53% Al, 47% O). Oxpacka pybuna o6ycios-
JieHa TPHCYTCTBHEM HUYTOXHBIX INpUMeECEl OKHUCH Xpoma, H
xKesesa.

B npupone pyOouH BCTpeyaeTcsi B BHAe H0YOHKOBUIHBIX U Be-
peTeHOO0pa3HBIX KPUCTAJUIOB, BPOCLUMX B MOPOAY, UM CIJIOLI-
HBbIX IUIOTHBIX M MEJIKO3epHUCTBIX Macc. CHUHTOHHMS MHHepaja
TpUrOHAJIbHAS, CNAHHOCTL OTCYTCTBYeT. Ilo IJIOCKOCTSM OT-
IIEJBHOCTH JIETKO PACKaJIbIBAETCS, MMEET MeTaJUIMYecKud OJeck.
ITnotHocTs pyb6una 3,95—4,2 2/cm>. TepmocTh 1O 1uKaje
Mooca 9, a mo -BaaBauBaemoctu 2060 xoc/mm?. Tlo TBepmocTH
OH YCTYMAaeT TOJILKO ajiMa3y. XUMHYECKH CTOHKMI MHHepas —
HM B OJIHOM KUCJIOTE He pacTBopsercsa. OTpaxaTesibHas CHOCo6-
HOCTh pyOMHa ropasno cjlabee OpWJUIMAHTa, HO CUJIbHEE JPYIHX
IoBeNIUPHBIX KaMHeit. ITokxaszaTtens npenomnenus 1,76—1,77.

MupoBbsIM NOCTABIIUKOM pYOHUHOB SIBJISIETCS TOPHBIA palioH
Morok B Bupme. 3aech HaxoasTca GoraTtefiuue poccelny pyou-
HOB M candupos, HaimeHuole Gosee 700 yer Haszanm. PyOunbr
npociaBuim Bupmy naneko 3a ee nmpepenamu. Kpome Bupmsr,
pyounsr nobeiBaror B Taunmanpe, B pecny6nur: Illpu-Jlanka,
Wupun, Bpasunuu, ABcTpanuu.

B Coserckom Coro3e pyOMHBI BCTPE4alOTCS B POCCHINSX B
pexax Cpennero Vpana. Ha Geperax OypHoro -Ilsugxa, B u3-
BecTKOBOI ckajie Kyx-u-jam, najieko u BbICOKO B oTporax Ila-
MUpPa, HAXOAATCS CTapUHHbIe pyOuHOBbBIe komy, rae eue B XII B.
IOOBIBAJIM 3TOT KPACUBBINA KaMeHb, U CJIaBa €ro IIUPOKO paclpo-
CTpaHanack o BceMy BocToky. OTKpbITHE MECTOPOXIACHUIA He-
npo3payHoro pyouHa B SKkyTMH CBUAETENBCTBYET O TOM, YTO
31ech OyayT HaiiaeHbI Npo3pauHble pyOUHbI U IPYrHe CAMOLBETHI,.
8 COBpeMEHHAs TEXHHKAa MOMOXET OTKPBIThH HOBbIE MECTOPOXIE-
Hus pyOunoB Ha Ilamupe u B Apyrux paionax CpeaHeit Asuu.
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B AnMasnom doune CCCP xpaHaTcst yKpalieHus co BCTaB-
XaMH{ U3 Jy4IIMX pyOMHOB MMpa, B TOM YHCJE MMIIEPATOPCKAS
KopoHa ¢ pybuHoM (wumnuHesin) B 398,7 kapara.

CoBeplIeHHO Tpo3pauHble PYOMHBI BCTPEHAIOTCH PEOKO WU
LEHATCA OYeHb BHICOKO. PyOMHBI OrHeHHO-KpacHbIe WJIM TEMHO-
KpacHble TIpO3payHble M HE HMEIOIHE - TOPOKOB (BOCTOYHLIE)
6oyee 1 kaparta IHEHATCS Bbllle, YeM pPYOHMHBI CBETJIO-PO30OBBIE
(«po3e») miM cBeTIIO-KpacHbIE («CaHreHb»). MiHOrna BeTpeyaeTes
3Be34aThii pyOMH (IUTEpH), UMEIOLLMIA CHSAHWE B BUAE IiIeCTH-
JIy4eBOii 3B€3bI (aCTEpU3M), 3aMeTHOE, IIPH PACCMOTPEHUH KpHUC-
TaJija CBEpXy BHM3 Ha cBeTy. PyOunsr menkue (mo 1 xapara).
OLICHUBAIOT HANOJIOBUHY jelueBjie. PyOuHBI, Y KOTOPBHIX HET
TIOpOKOB, HeHAT Ha 309, Bblllle pyOMHOB, MMEIOILKMX HEOOJbLINE
TIOPOKHU. .

Kpome npupoaseix pyGUHOB UMEFOTCS U CHHTETHYECKHE.

Can o up, kak u pyOuH, sBISETCA PA3HOBUIHOCTBIO KOPYH-
& — KpucTajugyeckoro rimHoseMa Al,O3 (53% Al, 479 O)
NpO3payHOro, OKPAIICHHOrO COEIWHEHHSAMH THUTaHA U XKeJesa.
Muorma BcTpeyaroTcs candHpbl, OKpalleHHbIE B KpacHOBATO-
cuHuif um uonetossii 1BeTa. Okpacka candupa, KaKk ¥ U3yM-
pyna, alyioxpoMaTuyeckas, U3MEHYUBAs M He CBA3aHA C XUMUYe-
CKHM CcOCTaBOM kaMHs. CylLecTBYIOT Takxke 3Be3ayaThle candu-
PBL C KPacUBBIM CBETOBBIM OTJIMBOM B BHIE TPEXT'PAHHON MU
LIECTUTPaHHOM 3Be3Jbl Ha NMOJIMPOBAHHON C(hepUyecKoil moBepX-
HocTH Kabomona (actepusm). IIpy MCKYCCTBEHHOM OCBEILEHUH
candupbl M3MEHSIOT LBET, KaK M [OpYrue CHHHE KaMHHU.

CHHroHUsI MHHEpaJia TPUrOHAJIbHAS, CIAHHOCTH OTCYTCTBYET.
ITo nnocKoCTAM OTAENBHOCTH OH NOBOJILHO JIErKO pacKaJibiBa-
erca. ITnotHocts 3,99 2/cm3, moxasatens npenomienus 1,76.
Candup uMeer crexisHHbIA 6ieck. ITo TBepmocTH ycrynaer ai-
Ma3y, TBepAOCTh 1o wikane Mooca 9 (uapanaer Bce MHHEpPAJIbI,
B TOM 4HCJle U3YMpyQd), a 1o BaapiusaemocTd 2020 xac/mm?,

Cunux xaMmHel, B TOM 4ucje candupos, B IpUpoIe HEMHOTO.
Bonpumma 3amacamMd pa3sHOOGpa3HBIX candmpoB pacnojiaraer
Bpasunns. Ha MUpPOBOM pBIHKE CJIABATCS cambupbl pecrnyonuKu
Ilpu-Jlanka. B Bupme B nonune Morok Haxonarcs Gorateiimue
poccemu candupos, Borata umu u Uuaus. B Cosetckom Corose
candupsl MoyYTH He HOoOBIBaroTCs, HO B Anmasrom poune CCCP
XpaHuTCA GpoLIb C OTPOMHBIM LEHIOHCKUM candhupoM B 258,8 ka--

pata, OT0 OJMH U3 YHMKYMOB AnmasHoro Gonna,

Candup HaTypaJbHBIA CTAT PEAKAM KaMHEM, HO IEHUTCS OH
Huxe pybuna. ITpu onenke kamMHeit 60Jb1I0e BHUMAHUE YIENSIOT
HaJIMYMIO IIOPOKOB M OLECHMBAIOTCA OHM TAaK XK€, KaK pyOHHEBI,
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IToaydpazoyernvie KAMHU

K nmonynparoueHHeIM KaMHSM MHHEPaJIbHOTO NMPOUCXOXKIE-
HUSL OTHOCSIT NpPO3payuHble U MOJNYNPO3PAYHBIE C XOPOIUUM Mpe-
JIOMJIEHHEM U HUIpoif cBeTa OeclBETHbIE M IBETHHIE KaMHH.

AccopTHMEHT X OuYeHb BejiMK. B T1abi. 4 npuseneHs! accop-
TUMEHT U CBOWCTBA HEKOTOPBIX U3 HHX.

IIBer yacTo ObIBaeT pa3JyiMyeH Jaxke B OAHOM U TOM K€ MHHE-
pajie, ¥ KAMHM HOCAT pa3Hble Ha3BaHusa. VIHOrna e Npu OQHOM
U TOM Xe LBETe KAMHH UMEIOT pa3Hble Ha3BaHUs, TAK KaK WX BHYT-
pEeHHee CTpOEHHEe, XUMMYECKMA COCTaB M CBOMCTBA pa3JIMYHBI
(cM. Tabu. 4).

BecoBoii enuHuLe 5THX KaMHei sSBIAETCS TpaMM.

ITooenaounsie Kamuu

TTonenounsie kaMuu (puc. 4) — 3To HEMPO3PAYHLIE UK C1A60
TIPOCBEYMBAIOLIMECS, KPACHBO OKpAllCHHbIE 1[BETHbIE MUHEPAJILI.
ITo TBepmocTH uX mMOApPa3nENSAIOT Ha TBEpAbIE, UMEIOLKE TBEp-
Iocth no wkajse Mooca ot 5,5 1o 7 (He noanaroTcs yapanaHuio
HOXOM), cpeaHeit TBepaOCTH — OT 3,5 10 4 (Jlerko uapanarTcs
HOXOM) U Msrkue — ot 1,5 mo 2,5 (Jierko napamaroTcs M Haxe
PEXYTCS HOXKOM).

LlenaTr mnopenouyHble XKaMHH B 3aBUCUMOCTH OT SPKOCTH
OKpackd, M3sulecTBa X OOraTcTsa pHUCYHKA.

W3 nopesnoyHsIX KaMHeill M3rOTOBJSIOT MEMNENbHULBI, Bas3bl,
KyOKM M Apyrue XKaMHepe3Hble KpyMHOraGapHTHBIE IOBEJIHMpPHbIE
usnenus. B nocneqHee BpeMs UX CTaIM HIPUMEHSTDh ¥ KaK BCTABKY
B KOJibLIa, OpollH, GpaciieTsl, Cepbri M IpYrHe YKpalleHHs.

B Tabusr. 5 npuBeneHsl aCCOPTUMEHT M CBOMCTBA HEKOTODBIX
MOJEIOYHBIX KaMHEIA.

IOnenuprle KaMHH OPraHH4eCKoro npoHCXOXKIACHHS

B 3ty rpynny BXoIAT KeMUYT, KOPaJLI, SHTaph U HepJIaMyTp.
Kemuyr sBiIseTCS AParoneHHBIM KaMHeM, a OCTaJIbHble — HOJIy-
Jlpar oeHHbIMH.

XKemuyr (puc. 4, 12, 13) — xaMeHb valle BCEro OKpyryioi
(GOpMBL M CBETJIBIX TOHOB, COCTOSLUMHA M3 YIJIEKHUCIIOTO Kaljb-
s CaCO; (90—949;), opranuyeckoro euiectBa (4—6%) u
Boabl (2—4%;). CioBO «KeMuyr», BUIUMO, TPOM30LIIO OT KH-
TaMCKOTO «WXKEHb-YXY» (B CTapoM, PYCCKOM IPOM3HOIIEHHH
«3EHBYYIP).
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XKeMyyr — 3TO OTJIOXKEHHS] BEHIECTBA MOJUIFOCKOB BOKPYI
MIOCTOPOHHETO pasjpaxuress (MeCYUHOK, OOGJIOMKOB DPaKOBHUH
M [p.), NOMAaBIIEro BHYTPb pakoBUHBI. OTJIOXEHHS COCTOAT U3
TOTO e BEIECTBA, YTO U BHYTPEHHSS YaCTh pAKOBUHBI (MaHTHUS).
Onu 06BOJIAaKMBAIOT NONABIIIEE BELIECTBO TOHKAMH (110 0,006 A1)
KOHLIEHTPUYECKHMMH CJIOSIMH, 4TO U 0OycyioBiuBaeT cBoeobpas-
HbI panyxHblii Oyieck xkemuyra. Takoi GJeck BbI3bIBA€TCA Ipe-
JIOMJICHUEM H PaCcCEHBAHUEM CBETOBBIX Jy4Yel OT BHYTPEHHMX
CJIOEB NEpJaMyTpPOBOTO BELIECTBA.

IIBeT »emuyyra MOXET OBITb pPO30BBIM, XEJTBHIM, CEPBIM,
KpacHOBaThbIM, (HOJIETOBBIM U Jaxxe YepHbIM. Pexe BcTpevaercs
3eJICHOBATBIN U royyboil xeMuyT, dallle — OeJIblil ¢ XKeJITOBATHIM
U rojyboBaTbIM OTJIMBAMH M C MEPJAMYTPOBBIM OJIECKOM.
XKemuyr nuametpom 8 mm BbipacTaer 3a 30—40 set. ITnoTHOCTD
xemuyra 2,65—2,75 2/cm®. Teepmocts mo Moocy 2,5—3,5.
dopma 3epHa Kpyrjias, OBaJibHasl, I'pyLIeBHAHas, MNJOCKas H
pa3iuuHas HempaswibHas (6apokko). duamerp 3epHa HHOrma
nocrturaeT 15 mm. Tak kak B COCTaB jxemMyyra BXOJUT OpraHuye-
CKOE BELLECTBO, TO OH CPABHUTEJIHLHO HENPOYEH, CO BPEMEHEM Bbl-
chixaeT, Tepser OJieck M kpacoTy (OJjieck BOCCTaHaBJIMBAETCA
nedcTBMeM ci1abbix KUCOT). BhICHIXaeT OH B CpeqHEM ouepes
50 net, a paspymaercs uepe3 150, pa3jaraercs npu HarpeBaHUU
U YMEPEHHOM IpOKaJIUBaHUU. XpaHUTh XEMYYT HeoOXOoIUMO
B CYXOM IIOMEILEHUH.

PaznnyaroT xeMuyr MOpCKOii U peyHol («kauMckoe 3epHO»).
XKemuyr He ob6pabaTbiBaeTCs, 2 B HATYPaJIbLHOM BHAE NpUMEHS-
ercst i Oyc (CBepJiATCS OTBEPCTHs)) M BCTABOK B YKpAIIEHUS,
a MeJIKUH peyHO#! — 151 BBILIMBAHUSA TOJIOBHBIX YOOPOB U omex-
nbl. Hanbosee neHUTCS s)XeMYYT MOPCKO#, KPYTJIBbI U OJiec TSI,
6es0oro M po3osoro seta u3 MHauiickoro okeana. Yem kpyn-
Hee 3€pHO, TEM BbILUE ero CTOUMOCTh. CaMblif KPYIHBIN KeMYyT
BEJIMUUHON 45 mm u Maccoit 340 xapaToB HaxoauTcs B JIOHIOH-
CKOM My3ee.

Mopckoit xkemuyr nobeiBatot B Ilepcuackom 3anmse, Kpac-
HOM Mope u 'y 6eperos nnuu, SAnonun, Asctpasiuu, Benecysnsr.
IpecnoBoanelit peuHoit xemuyr B Coserckom Corose BcTpeya-
erca B Kapenabsckoit ACCP, MypmaHnckoit U apyrux o6Jactsx,
a Takxe 3a pybexoM — B pexax Wlornauguu, Kutas, SInonun,
I'epmannu u CIIA. 3a 6oJbuiyr0O PefKOCTb, KPacOTy MIPHl U
TPYAHOCTb AOOLIYM MOPCKOH KEMYYT LIEHUTCS HapaBHE C Aparo-
LUEHHBIMM KaMHSMHU MMHEPAJbHOIO HNPOUCXOXKIAECHHS.

B nocnennee BpeMst B 1OBEJIMPHOM IIPOM3BOACTBE CTAJH NIpK-
MEHSTh SIOHCKHM, HCKYCCTBEHHO BBIPAILCHHBIH MOPCKOM XKeMUyT

(cM. c. 50). 4l
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Kopana (or rped. korallion) — 310 OCTOBBI MOPCKHX
6¢CIO3BOHOYHBEIX MHOTOKJIETOYHBIX OpPraHH3MOB — IIOJIMIIOB
(puc. 4, 5—7). HexoTophle U3 HUX HMEIOT BO3pacT 00 700 MIH.
JIET ¥ TIOXOXM Ha BETBHUCTBIE pacTeHHs. OHH 00J1aiatoT MCKIIIO-
YUTEJIbHO KPacHBOH OKpaCKOi: SpKO-KpacHOH, kKapMHHHOM, po-
30BOM, HO yallle OesIOH, XOTSA BCTPEYAOTCS M YEPHBIE.

CocTOUT KOpaJUT U3 YIJIEKUCIION H3BECTH C IPUMECAMH OKHCH
XeJle3a, MarHe3uM M OpraHuyeckux selectB. Kopaiuml Hempo-
3paunsl. IlmotHOCTS MX 2,6—2,7 2/cm®, TBepmocTs Mo Moocy
3,5—4. OHHM XOpoIIo NOJMPYIOTCA M JIETKO 06pabaThiBarOTCA.
Haubonee neHHBIM sIBJISETCS KOpaJUl NpaBHIIBHOM CepUYEcKOi
¢ opMBI, OXHOTOHHDIM, KADMHUHHOTO U PO3OBOrO IIBETOB.

Jlo6rIBaloT KOpaubI y ceBepo-3anagHbix Geperos Apukw,
B Cpenu3eMHOM MOpe M B JPYrux pailoHax ILIaHeThl. BrIcOoko
LEHUTCA YE€PHBIA KopaJul, no6siBaeMblii B KpacHoM Mope. U3 Hero
M3TOTOBJISIIOT OYCBI M BCTaBKH.

Auntapp (cykuuautr) — C;oH1604 — (799 yruepona,
10,5% Bomopoma, 10,5% xuciopona) mpencraBiser coboit oka-
MEHeBINYo, aMOp}HY10, NPOCBEYHBAIOLIYIOCH .CMOJIYy IpeBHEH-
mux BeiMepmuX 40—60 MMJUIMOHOB JIeT Ha3alJ XBOMHBIX Je-
PEBbEB, KOTOpasi B YCJIOBUAX IECYaHBIX NPHOPEXHBIX OCAJKOB
COXpaHHJIa NIPO3PayHOCTh M YHUCTOTY. .

IIBer sHTaps OT APKO-XKEJTOro (AHTapHOro) 4o G6ypo-KopHY-
Hesoro (10 400 ottenkos). IlnotHocTs 1—1,1 2/cm3. DTO MArkuit,
XaMeHb, TBepaocTh ero 2—3 (mo Moocy). SIHTaphb jerko noana-
eTcs o6pabotke. OH MaJio pacTBOPUM B CIIUpTE, 3pupe, cCKununa-
pe, xaopodhopme U JHHAHOM Maclie; NJIaBUTCS B NIAMEHH CBEYH
(250—300°C); 3aropaercs OT CIMYKM M TOPUT, BbIACIIAS NMPUAT-
HbIH rBO3AWYHEINA 3alax; NpU TPEHUH dJeKTpusyeTcs. [ obma-
ropa)(MBaHus SHTAPb HArpeBalOT B Maclie, YTO AEJIaeT €ro Ipo-
3payvHbIM.

IlenuTca AHTaph NPO3payHbIi, SHTAPHOTO IBETA, C BKJIIOYE-
HUSIMM B BHJIE HACEKOMBIX MJIM pacTeHu. MeJikie KyCO4KH SHTaps
IIPECCYIOTCS, HO OH LEHUTCS HUXe LIeJIbHOT0, Tak Kak He ob61anaeT
KpacoTO# MIpbl CBETA, HENPO3PAyeH U MYTHBIM.

JIlo6riBaroT sHTaphr B ocHOBHOM B Ilpubantuxe (6ojee
709, mupoBoii 1o6bIuK). IIpUMEHSIOT €ro Kak BCTaBKU M M3 HEro
M3TOTOBJIAIOT PAa3JIMYHbIE IOBEJMpPHbIE M3EJHs: . MYHALITYKH,
TpyOKku, CyBEHHpPHI U Ip.

IlepnmaMyTp— 3TO BHYTPEHHHUH CJIOH MOPCKHMX M PEYHBIX
PaKOBUH MOJIIIOCKOB. Kak M xkeMuyr, OH COCTOMT NpPeHMYIIEeCT-
BEHHO U3 OYeHb TOHKHMX IJIJACTMHOK YIJICKMCJIOTO KajbLHUd U He-
60JIbIIOrO KOJIMYECTBA OPraHUYeCKUX BELIECTB, 00JaaeT roJy-
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60BaTO-CepeOpPUCTHIM padyKHBIM 0JIECKOM, KOTOPBII mocne 06-
pabotku ycunmBaercs. IInoTHocTh mepiamytpa 2,6—2,7 2/cm?,
TBepOocTh mo Moocy 4.

Jdo6bIBalOT NepjaaMyTp U3 CTBOPOK PaKOBHH MODCKHX U DE4-
Heix MosuttockoB B CCCP —B pekax MockoBckoit o6iacTH,
HanbHero BocTtoka u 3a- pybexom — B Ilepcuackom 3ajMse,
Kpacuom Mope, VHauiickom okeaHe W ApYrux CTpaH.

LienuTtcs nepiaMyTp MOPCKHX MOJLIIOCKOB. IIpuMeHsIoT ero
KaK BCTABKU U U3 HEr0 M3rOTOBJISIOT BHICOKOKAYECTBEHHBIE IIPSIK-
KA U IyTrOBHIILL.

VickyccTBennble IOBeJHpHBIE KAMHH

HckyccTBeHHBIC OBENMPHBIE KAMHU IOJIy4aloT M3 pa3Jiny-
HBIX OKHCJIOB METaJUIOB NyTeM BbIPAILMBAHUS KPHCTAJIOB B
CHelUaJIbHBIX alllapaTax WHOrAAa IpPHU BBICOKOH TeMIepaType U
napiieHud. K HUM OTHOCST CHHTETHYeCKHH KOPYH[I, MCKYCCTBEH-
Hbli (peaKo3eMeNbHbIN) rpaHaT (TpaHaTUT), HCKYCCTBEHHBIE KPHC-
TaJUIbL — ()MAaHUTHI, HCKYCCTBEHHBIA M3YMPYI, a TaKxkKe HUCKYCCT-
BEHHO BbIpAlllMBaeMBblil (pOLLEHHBIN) XEMYYT.

YacTo HCKYCCTBEHHBbIE IOBEJMPHBIE KAMHH IO CTPOCHHIO M
XMMHUYECKOMY COCTaBY, OKpacke U ONTHYECKMM CBOHCTBaM MaJiO
OTJIMYAIOTCS OT NpUpPOAHbIX, OOBIYHO OHM OoJiee KPYHNHBIX pas-
MepoB, 60JbIIeH YUCTOTH U pABHOMEPHOCTU OKPACKU, HO UMEIOT,
MeJIKHEe TPYAHO pacCMaTpuBaeMble BKJIIOYEHHS BO3AyXa B BUAE
HY3BIPbKOB MJIM B BUJAE HENPaBUJIbHBIX AyrooOpa3HbIX JUHUH
(mMHuMil pocTa xpHucTasuioB). KaMHM XOpolo rpaHsTCs BCEMHU
BUJAMH OIPaHOK.

B xonne 60-x u Havayse 70-X roXOB BO BCEX CTpaHax LJia
paboTa mo BbIpalUMBaHWIO GOJIee IIEHHBIX MCKYCCTBEHHBIX IOBE-
nupHbix kamHei. B CCCP ¢ 1973 r. crayiu npuMeHsTh AJIs BCTa-
BOK B IOBEJIMDHbIE yKpallUEHUs 0oJiee BHICOKOKAUYeCTBEHHbLIE HC-
KYCCTBEHHblE KaMHM — rpaHatsl U ¢uanutel, a ¢ 1975 r. —
U3YMPYIBL.

MckyccTBeHHbIe TpaHaThl (HEKOTOpble aBTOPHI
Ha3bIBAIOT MX IPaHAaTMTaMH) BhIpalllMBaIoT N0 MeToauke MHCTH-
TtyTa kpuctasutorpapuu AH CCCP. Hauunas ¢ 1973—1974 rr.
Ha TOJILIHKUHCKOM 3aBojie «Crexionpubop» (Cmoinenckas o6-
JIacTh) MO 3TOH METOAUKE NPOMBINUIEHHBIM NYTEM BbIPAIIEHBI
KPUCTAJLIBI UTTPHEBO-2JIIOMHHHEBOTO I'paHaTa po30oBoOro, Oien-
HO-(PUOJIETOBOTO, JXKEJNTOrO OTTEHKOB U HECLBETHOrO.

IOBenupHast IPOMBIILIEHHOCTh BBITYCKA€T I0BEJIMPHbIE U3LE-
JIMsA CO BCTaBKaMH M3 HCKYCCTBEHHOro rpaHarta. MckyccTBEHHBbIE
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rpaHaTel CTajJlM Ha3blBaThb PENKO3EMEJBHBIMH, TaK Kak U1 MX
BhIpAlUMBaHHUs, KDOME aJIIOMHMHUS M XKeje3a, 00jM3aTeNIbHO IIpH-
MEHSAIOT TaKHE PEAKO3EMEIIbHbIE YIEMEHTHI, KaK UTTPHI, ra 0.~
Huid ¥ Ap. COOTBETCTBEHHO OHM HMEKOT HA3BaHHs: HTTPUEBO-
aJIIOMMHHUEBLIH, UTTPUEBO-)XEJE3HBIH H T. 1.

UncThbie UCKYCCTBEHHBIE I'paHaThl GecupeTHel. [TIOTHOCTH UX
4,4 2/cm®. TBepnocth o Moocy 8 (npupoausix 7,5). ITokaszaTens
IPEJIOMJIEHMS UTTPHUEBO-AJIOMUHHUEBLIX rpaHaToB 1,83 (y Haty-
panbHbIX candupos 1,76). Koabduument orpaxenus csera 12.
OrpaHeHHbI# UCKYCCTBEHHBI rpaHaT JaeT XOPOIIYFO UTPY CBETA.
Bosibliasg TBEpAOCTL M yMepeHHass XPYIKOCTb OOECIEYUBAIOT
JIOCTaTOYHYIO NPOYHOCTHh. JledeKkTaMi UCKYCCTBEHHBIX IPAHATOB
SIBJIIOTCS €ABA pa3/H4iMble KOJIbIIA U HpSIMBIE JIMHUH POCTa
KpUCTajlla, a TakKe BKJIIOYEHHsS BO3OyXa B BHAE HeOOJBIIMX
Iy3BIPBKOB. ,

Penko3emesbHple IpaHaThl (TPAHATUTHEI) HMMEIOT O0JbIIOE
Oynyiee B IPOU3BOIACTBE FOBEJUPHBIX U3IEIIHM.

®uaHUTB — KPUCTALIBI UCKYCCTBEHHBIX FOBEJIUPHBIX KaM-
Hel, KOTOPBIC BHIpAILMBAIOT B MOCKBE Ha 3aBoJe «DMHTPOH»
no Mmeronuke, paspaborannoit ucturyrom ¢usuxu AH CCCP
oa pykoBoAcTBoM akagemuka A. M. IIpoxoposa. CBoe Hamme-
HOBaHME (DUAHUTHI MOJYYMJIM OT MEPBLIX OYKB Ha3BaHUS ITOrO
uacTUTyTa (Pusnueckuit uHcTUTYT AH CCCP).

®uaHuT npeacTaBiasfer coOol LUUPKOHMH ¢ 100aBKOil OKHMCH
HUTTPUS ¥ BBIPAIIMBAETCS IIyTEM HAIIPaBJICHHOW KPUCTAJUIM3ALMK
pacmiaBa. Kpucrammmyueckas cTpykTypa KyOuueckas, JJIHHA KpUC-
TajoB pocturaer 70 wmm. DTO HOBBIA BU KPUCTAJIOB, OYEHb
NpO3payHbIX ¢ OOJIBIIKAM IIOKa3aTesleM HpejioMieHus — 2,2 (a-
ma3z — 2,4). Kosapduuuenr ortpaxenus 14. IlnotHOoCcTh 5,9—
6,3 2/cm>. Teepaocts no Moocy 7,5—8, a o BAAaBAMBAEMOCTH
1560 xac/mm? (kapu — 1120 k2c/mm?, Tomas — 1427 kec/mm?).

OrpaHeHHble (UAHUTBI [OAIOT XOPOIIYIO HIPY CBeTa, 4TO
BeCbMa II€HHO JIJ151 FOBEJIUPHBLIX kKaMHeit. B 1975 r. B uecThb 250-71€-
T Axagemun Hayk CCCP 6but BhIYLIEH Ui TOCTEH FoOHIICH-
HOM CECCHM CYBEHUPHBIN 3HAYOK: Cpeiu IepeceKaroluxcs opouT
3JIEKTPOHOB aTOMa CBEpKAaeT HCKYCHO OrpaHCHHBbI NBETHOM
duanHuT, cxomHbli ¢ OOJBIIMM OpPHILIHAHTOM.

MckyccTBeHHBIE U3YMPYOB IOJy4YeHH B Jabo-
paTOpHH 3KCHEPUMEHTAJIbHOM MuHepasiorum MHCTUTYTa reoJio-
ruu ¥ reodpusukun Cubupckoro otaenenus AH CCCP nox pyko-
BoacTBOM akajgemuka B. CobosieBa. XuMuueckuit cocTas, TBEps
[OCTh, INIOTHOCTh, OKpacka U ApYyrue CBOHCTBA HMCKYCCTBEHHOT'O
HU3yMpyJa IIOYTH aHaJIOTM4YHBl NPUPOIHBIM.
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B MaccHBHBIX aBTOKJaBax, IIpM BBICOKHX TeMIepaTypax M
OrPOMHOM [aBJICHUH MeECSLaMU «3PEIOT» IparoleHHbIE 3epHa
usympyna. Poct xpucraiios npogosmkaeTcst 0koso roga. OgHako
METOJMKA M TEXHOJIOTUSI COBEPIICHCTBYIOTCS, IIOITOMY B Jajib-
HEHIIEM KpHCTasutbl OyayT noJiyyatbcs ObicTpee M 60Jiee BBICOKO-
KavecTBEHHBIMU. Torga oHu 3aiiMyT Belyllee MECTO B IOBEJHp-
HOM IeJe.

McxyccTBeHHBIH XeMYyTI BIEpBble CTAJlM BhIpa-
muBaTh B SInoHun. [{Jist 3TOro B MAaHTHIO HEKOTOPBIX BUIOB MO-
JIONBIX MOJIJIFOCKOB BBOJST IUAPUKH U3 IEPJIAMyTpa U B OCOOBIX
caJKax OMYCKarT B MOPCKYIO Boay. 3a 5—8 et mapuk o6BoJja-
KHMBAeTCsl BBIIEISAEMBIMU MOJIJIIOCKOM DPaJyXHBIMH CJOSIMH He-
60JIbLIION TONIIMHBI — XeMuyroM. ITo mcTeueHun cpoka mu3 pa-
KOBHH M3BJIEKAIOT HCKYCCTBEHHO BBIpaIlleHHBIH xemuyr. OH OTJiH-
YaeTcs OT HAaTYpaJbHOIrO TeM, YTO €ro NepJiaMyTpPOBOE SAPO
" BUAHO NPH POCBEYNBAHUU SIPKHM CBETOM, a PaAy>KHBIH KeMy K-
HBIH CJION 3HAYUTEIBLHO TOHBIIIE. JKeMuyKUHbI HMeIOT HeboTbine
pa3Mepsl U neHsaTcs Ha 20-—409%, HIXe eCTECTBEHHOTO MOPCKOFO,
Tax e Kak ¥ peyHOM XKeMYyT, OH U3MEPSETCS B rpaMMax,

TPAHEHOE CTEKJIO

Jlns BCTABOK B HEAOpOrYe IOBENMPHBIE YKPAIIEHHS U3 IBET-
HBIX METAJIJIOB M pexe M3 cepebpa, a Takke IJI U3TOTOBJIEHUS
Ba3, NEMEJbHUIl M JIPYrUX H3AEIMH IPUMEHSIOT INpO3padHoe
GecrBeTHOE M LBETHOE CTEKJO. ILTOTHOCTL ero 2,4--3 2/'cad.
Teepnocts 1o Moocy He Hixe 5. [TokasaTens npenomieHus 1,5.

Jst yydIneHus BHELIHETO BUOA KaMHEH U3 CTEeKJIa MX I'PaHST
(uutndyroT), a o0 npugaHus Urpbl ¥ Oslecka HMXKHIOIO 4acTh
(xroyaccy) mokpbiBatoT cepeOpsaHoil ¢onbroit. Ilpy rpanesnu
BCTaBOK U3 CTEKJIa UM NPHAAIOT Te Xe GOPMBI, 4TO ¥ HATypallb-
HbIM "MJIM CUHTETHYECKUM KaMHSM.

YTo0Obl OTAMYMTHL BCTaBKM M3 CTEKJAa OT MPHUPOOHBIX MM
CHHTETHYECKUX, ONIPEACIAIOT MX TBEPAOCTh M XPYNKOCTh. Jlis
9TOr0 HANMMJILHUKOM IPOBOIAT IO PYHAMCTY: €CJIM BCTaBka M3
CTeKJa, TO OHA Cpa3y KPOIUUTCS, a €CJIM U3 MPUPOIHOrO MJIM CHH-
TETUYECKOro KaMHs, TO OCTaeTcs HenoBpexaeHHoi. Kpowme toro,
CTEKJIO HE MMeeT TaKOW rycTOW OKpacku,Kak CHHTETHYECKHE KaM-
uu. Creapl AbIXaHHUsA HCYE3aI0T C HATYpaJIbHBIX KaMHel ObicTpee,
yeM co CcTeksja. Ha omynp HaTypaJjbHbIE KaMHH KaxyTcs Oosee
XOJIONHBIMH, ¥eM KaMHH H3 CTEKJa.

JIna mosiyveHHMs pa3/IMYHOM XpycTajbHOM mocyabl (KOoHdeT-
HUIL[, CaXapHUll, Ba3 ¥ Ap.) NPU BapKe CTEKJIa BMECTO U3BECTKOBBIX
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BEIIECTB BBOAAT OKHCIBI CBHHIA. XpYyCTajibHOe (CBHHIIOBOE)
CTEKJIO B OTJIHYHE OT OOBLIYHOIO MMeET GOJIBIIYIO IPO3PAYHOCTh,
Maccy M, CaMoe I'JJaBHOE, BLICOKUIA KO3D(UIMEHT JIy4enpesioMIie-
Hust. OHAKO 3TO CTEKJIO HEJIb3s CMEIUNBAThH C IIPUPOJHBIM [Op-
HBIM XpycTajeM.

ITPOYUE MATEPHAJIBI

XynosecTsennas smaib (0T GpaHIl. email) — 5TO CTEKJIOBUA-
HBbI IPOYHBII OKpalleHHBI WM NpO3pavHbid CJIOH, KOTOPBIi
HAHOCSAT Ha METAJIJIMYECKYIO (30JI0TYIO, CepeOpsHYIO, JATYHHYIO
U Op.) TIOBEPXHOCTh FOBEAMPHOTO M3/ENMS ISl 3ALIUTHI €r0 OT
BHeIIHNX Bo3neicremit. IlyremM oOxwura B CrnenuajbHBIX IEYax
3TOT CJIOM 3aKperuisitoT.

IIpuMeHSIOT XyHdOXXECTBEHHBIE 3Mallil ISl yKpalleHus Gpac-
J1eToB, Oponiel, KodeHHbIX U YaWHBIX METaJUIMYECKHUX CEPBU30B,
JIMKEPHBIX HAaOOpOB, NMOACTAKAHHUKOB, CTONOK, YaWHBIX JIOKEK
M OpYyTuX u3genauid.

Pasznuuarotr cieayroniye BUABI dMaJIeid.

OManp co ckaHb0 (pumurpansio) — 3TO 3Malib, KO-
TOPOH 3aNOJHSAIOT NPOMEXYTKH MEXIY CTEHKAaMH IEPeropoNoK
(ckanu). DMaeBblil CJIOH HE JOJDKEH IPEBBHIIATH BBHICOTHI CKAHK
(¢punurpanu).

OMaap nmeperopongyaTtas HaKJIAJbIBaeTICA B ypo-
BeHb C IJIACTMHKaMH (IeperopoikamMu), 3aTeM ee OOXHraroT,
OIWIKUBAIOT 10 BBICOTHI IEPErOPOIOK PHCYHKA, IIOCJIE Yero BHOBh
06xuraroT, LUTHQYIOT U MOJMPYIOT [IJI1 BOCCTAHOBJIEHUS OJecka.

OManp BrieMyaTasa (OOpOHHAs) IPUMEHSETCS MJIs
3aMOJIHEHHS YIJIyOJeH!s PUCYHKA, MMEIOLIErocs Ha IOBEPXHOCTH
METaJUIMYECKOr O U3IENIHUs.

OManb NpPpoO3payHOMH 3aNOJHSIOT IPOCTPAHCTBO
MeXJy CTeHKaMM a)XypHOTO pHUCYHKa. OTa 3Majib He 0COOEHHO
NpoyvHas.

OManp NpocBeYUBAaI A — ONHOTOHHASA, MpPO-
3paqHas. Ee HakjaAbIBaloT Ha rpaBUPOBaHHBIA PHUCYHOK (B BHAE
JIy4el, 3Ur3aroB) Ha MOBEPXHOCTH U3EJIMA U TOCHE 0OXHUTa IO
CIIOEM 3TOH 3MajlM PUCYHOK COXpaHSET CBOH HCKpSIIUHACS
61eck.

OManp XUBONMUCHA S (pacnucHas) HAHOCUTCH XYHOXK-~
HHUKOM TOHKHMH KHCTOYKaMH Ha FPYHTOBaHHYIO METaJLJIHIECKYIO
TIOBEPXHOCTh IOBEJMPHOTO M3AEIHS, a Nocie obxura numpyercs
U NOJIUpPYETCS.

Kocth H por NpHMEHSIOT IJI1 U3rOTOBJEHMS KOCTEPE3HBIX
IOBEJIMPHBIX M3/ie/uil (Oporueit, Ky6KoB, INKATYJIOK, TOTKOB M JP.).
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MOpXOBYIO KOCTh M KJIBKH MOpXeil I06bI-
BaroT Ha Kpaiinem Cesepe y 6eperoB Uykotku u bemomopsbs.
Koctp obnanaer 60sb1Ioit TBEpOOCThIO, IIBET ee OEJblil C 3eiie-
HOBaThIM OTTEHKOM, a IPU IIPOCBEYUBAHUN — C TEILIBIM pPO30-
BBIM OTTeHKOM. IIpuMeHsieTcs 4J1s BeIpe3aHHs aXypHBIX 00bEM-
HBIX H3JENMH, a TakxKe rpaBUPYETCS.

MaMoHTOBAaSs, WM «rojiybas», KOCTb HECKOJb-
KO MSAT4Ye MOPXKOBOH, JIETKO PEeXETCs, UMEET XKeJTOBAaThid OTTe-
HOK, a HMHOrJa ObIBaeT OKpallleHa COJISIMH T'PYHTOBBIX BOI B
KOpMYHEBBIE WM T0JIybOBAaTO-3¢JIeHBI LiBETa. DTH OTTEHKH
MacTepa-pe3ylkd yJAYHO MCIOJBb3YIOT IJISI MEJIKUX pejibeHBIX
UM TOHKHX IpPOpe3HLIX paboT.

CinoHOBasf KOCTBb — 3TO, KaK IPaBUJIO, OUBHU CJIOHOB,
KOTOPBIE UMEIOT CBETJIO-KPEMOBBIN M Jaxe clierka po3OBBIi OT-
TeHku. HecMoTps Ha 6oJiblyio TBEpAOCTh, OMBHU CJIIOHOB XOpPO-
WO MoaAaroTcs 00paboTKe, UX HCIOJBL3YIOT JI M3rOTOBJICHUS
BBICOKOXYIOXXECTBEHHBIX M3EIIHA.

KocTr DOMamWHHUX XHUBOTHH X (LIEBKAa) HUMeEET
cepoBaThlif OTTEHOK H TpeOyeT 0O0sA3aTeIbHOro OTOeHMBaHMS,
OHa CpaBHUTEJIbHO MATKas U JErko obpabaThiBaeTcs.

Pora KpyoOHBX AOMAaIMHMUX XUBOTHB X IpH
HarpeBaHuM JIErko moanarorcs obpaborke, a Takxe MOryT 6bITb
TOHHPOBAHBI JUUI IOJIyYeHUs JII0OOrO OTTEHKA.

IInacTH4yecKkHe MACCHI NIPHMEHSIOT AJIS HM3rOTOBJICHHS OycC,
Opolueif, NyapeHUl], MWIKATYJIOK, CKYJBOATYP Malibix (opm, ma-
MSTHBIX Melajieid, HarpyIHbIX 3HAYKOB, BCTABOK AJI1 yKpalleHuit
U3 IIBETHBIX METAJIJIOB M IPYrUX IOBEJIUPHBIX usnenuil. OHu MoryTt
HMUTHPOBATH SIHTAph, EPIaMyTpP, KOpaJll, KOCTh M. AaXe HaTy-
paJibHble KaMHHU.

ITonucTupon — OecuBeTHas mjacTuyeckass macca, KO-
TOpas XOpOLIO OKpAalIUBAETCSA BO BCE LIBETAa, UMEET GJICCTﬂI_uy}O
TIOBEPXHOCTB, YTO MPUIAET M3NEIUIM 3 Hee KpacHBBIi BHELIHUI
sun. Ilnotnocts 1,05 2/cm®. Teepmocts mo Bpunewmo 15—
20 k2c/mm?. CuiibHBIE MUHEpAJIbHBIE KUCIOTHI U HIEJIOYH Ha HEro
He nefcTByroT. ITosmMCTHPOI XOPOIIO pacTBOPSETCA B aLICTOHE,
XOpOLIO NOoAAaeTCs o6pa60’rl<e B TOM YHCJIE JIATBEM IO OaB~
JienneM. Opnako npu Temneparype 80-—85°C TOJIHCTUPOJL
pa3sMAryaeTcs, a HaJIdude BHYTPEHHHX HANpSOKCHUH B JIUTHIX:
U3IEUAX, OCOOEHHO CJIOXKHBIX KOH(Urypauuif ¥ KOHCTPYKUHA,
HEPEIKO ABJISETCA NPUYMHOM pacTpeCKMBaHHS.

CyleCcTBCHHBIM HEJOCTATKOM HOJIMCTHUPOJIA SBJSETC XpYyI-
KOCTb, NMO3TOMY KPyHNHOraGapUTHBIC U3/e/Msi U3 HErO HU3rOTOB-
JIATh HE PEKOMEHAYET .
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OpranuyeckKkoe CTEKJO (AKpUIAT, MOJIUMETUIME-
TakpujaT) — OecliBeTHasi, XOpOIIO OKpariMBaeMas IacTMacca,
MMelolas BBICOKYIO MeEXaHHMYECKYI0 NpPOYHOCTh. IIIOTHOCTB
1,2 2/cm®. Teepnocts no Bpunemmno 7—20 kzc/mm2. Cpetonpo-
3pauHocTh 91%,. Temnepatypa pasmsaruenus 90—95°C. Bemmyc-
KaeTCss OpraHW4YeCKoe CTEKJIO IJIaBHbI I 00pa3oM B JIMCTax,
HO eCTh U B Kpolike. JINCTOBOe OpraHHUYecKoe CTEeKJIO nepepaba-
THIBAFOT TEPMOIHEBMATHYECKUM (GOPMOBaHHEM, a KpPOIIKY —
JIUTBEM IIOJ_[aBJICHUEM.

HenocraTkamMu opraHM4ecKoro CTekJja sIBJIAIOTCS MaJjiasl Ten-
JoctoitkocTh (60—80°C) u HerocTaTOYHAs IOBEPXHOCTHAs TBEP-
JOCTb.

INonunponujdeH — KpUCTAJUIMYECKas TOJIyNpO3pay-
Has, XOpOILIO OKpallluBaeMas IUIacTHYeckas Macca ¢ Ouectsmeit
nosepxHocTeio. IInoTHOCTE 0,9 2/cm®. TBepnocTs no Bpunenmo:
6—7 xac/mm?. Temnepatypa muasienus 160—170°C. Iro ren-
JocToiikas miuactMmacca. OHa CTolika KO BCEM XMMHYECKHM pea-
TeHTaM, HO Tiox neiicTBueM OeH3uHa u 6eH30ia HabGyxaert. Peko-
MEHAYETCS 1)1 M3rOTOBJICHMS PYYeK JJIsi HOxell M BUJIOK, IYTo-
BUII, TIPSDKEK, CKYJIBIITYP MaJIbIX (OPM M IPYrUX M3AEIUi.

Kpome ykazaHHBIX IJIACTMACC, HHOTAA UCHOJB3YIOT II O JI M-
3THUJIEH M MOoJHaMuABl (A1 U3rOTOBJCHUS GYC).

IManbe-mawe (ot ¢panl. papier-mache— xxeBaHHass Oymara)
TIPAMEHSIOT AJI M3TOTOBJICHUS U3SILIHBIX LUKATYJIOK, IYIPEHHUII,
TyaJIETHBIX KOpoOOUeK, MOPTCUrapoB, AHHO U APYTUX M3Ienuit
C JIaKOBOM MHHHUATIOPHOM >XMBOIKCHIO, KOTODBIE IOJb3YIOTCS
MHPOBO# H3BECTHOCTBIO U HpPU3HAHHEM.

PaHbie OJ19 U3rOTOBJICHUS THX U3JEJIMiA B KaYeCTBE OCHOB-
HOrO ChIpBSl INpUMEHsJAach pa3MsryeHHass OymakHas Macca,
a 3aTeM CTaJIM MCIOJb30BaTh JIUCTHI KAPTOHA, KOTOPHIM B IIPO-
I(ICCCC 06paboTKd NpuAaBaqd  COOTBETCIBYIOLLYIO  (opMy

cM. c. 69).



I'aiaeéa 2

OCOBEHHOCTH ITPOV3BOJICTBA
IOBEJIUPHBIX U3JEJUIA

IOBenupHble M3neUs ABIAIOTCS NPOU3BEACHUSIMU UCKYCCTBA .
¥ Cco3maroTcd XyHoXHHKaMu-toBenupamu. CHavajna XyHOOXHHK
JeJlaeT 3CKU3 U3fenus B upere. IIpy 3TOM OH JNOJDKEH BBIBUTH
M 1oKa3aTh CBOeOOpa3Hylo AeKOPaTUBHOCTb U OKpAcKy MaTepua-
Jna [ 3aaymMaHHoro usnenus. Tak, OpMJUIMAHT BHIUTPBIBAET B
.ofnpase u3 «6esIoro 3070Ta», OMpro3a — B cepeOpsHON OkcUIU-
POBaHHOI OIpaBe, a XKEMYYT U aMETHCT — B OIlpaBe M3 30JI0Ta
JKEJITOrO I1BeTa. YUYUTBIBAIOT Takxke, YTO 30JI0TO GoJjiee Kpacuso
B aXYypHbBIX paboTax W NpPOUrpHIBAET B MACCUBHBIX U3JENIHSX.
Yro6Bl MOJUEPKHYTh PUCYHOK M KPAacOTy KaMHsS B OIpaBe U3
cepebpa, ero, Kak MpaBIIO, OKCHAUPYIOT IO «CTapoe cepedpon.

ITocne yTBEpXKAEHUS 3CKU3a XYy 0XXECTBEHHBIM COBETOM IpEN-
NPUATUS U3TOTOBJIAIOT BPY4YHYIO OOpasel-3TaJioH MJIM OpraHU-
3YIOT CEpHItHOEe MPOMBILUIEHHOE NPOU3BOACTBO H3IEJIUK.

O6pa3zen-3TajjOH WM TpH NMPOMBILLIEHHBIX 00pa3la ¢ mon-
BEILIEHHBIMU U ONJOMOMPOBAHHBIMU 3TUKETKAMM, TEXHUYECKUMHU
omucaHuAMHU (MaclopTaMHu), IUIAHOBOHM KaJIbKYJIILUEH U IpOeK-
TOM NpeHCKypaHTa PO3HHUYHBIX U ONTOBBIX IIEH NPEICTABJISIOT HA
paccMoTpeHue U yTBepxaeHue XynoxecTseHHoMy CoBeTy npu
BeecoroznoMm o6wenuHennn COrO3IOBEIMPIPOM. Y TBEPKAECHHBIH
00pa3en-3TajoH (MM OAUH NPOMBILLIEHHBINA 00pa3ew) onnomou-
POBBIBRIOT ¥ BO3BpALAIOT NPEANPUSTUIO NJIS OPTaHU3AlMA U
NMPOJOJIKEHHUS TPOU3BOACTBA YTBEPKIAEHHBIX u3neaui. [Ipa npy-
rux obpasua Takxe ONMJIOMOMPOBBIBAIOT M OCTaBJIAIOT Ha 6ase
IparoueHHbx MeTayuioB U kamHell Colo3lopesuprnpoMa B Ka-
YeCcTBe 3TAJIOHOB. Kax1oMy yTBEPKIEHHOMY HU3JEJIUIO IIPUCBAU-
BaroT mudp.

Lienrl Ha roBeNUpPHbIE U3JIENUS yTBepxKAaeT MHUHHCTEPCTBO
npubOpOCTPOEHHs, CPEACTB aBTOMAaTU3alUU ¥ CUCTEM YNpaBJie-
Hus CCCP (Munnpu6op).
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M3rOTOBJIEHUE IOBEJIMPHBIX WU3JEJWIA
U3 METAJLJIA

OCHOBHBIMH TEXHOJIOT MMECKUMH nponeccaMu NpOU3BOACTBA
IOBCJINPDHBIX H3OEINd U3 Aparou€HHbIX, IBETHBIX U YE€PHBIX ME€-
TAaJJIOB SABJIAKOTCA CJICAYIOLIME. 3arOTOBHUTCJIBHBIC, CO3OaHUE
q)OpM FOBCJINPHBIX HSHCHPlﬁ, OTHAEJIOYHBIC, OrpaHKa HOBCJIHPHBIX
KaMHeﬁ, 3aKpeIlKa BCTABOK B IOBCIIMPHBIC M3EJIUA.

3aroroBuTe/IbHBIE Tnpoueccsl

FOBeupHBIe NPEAIPUATHS IOJYy4YaloT OT CIEIHaIbHbIX 3aBO-
JIOB XMMHYECKH YHCTBIE AParOleHHbIC METAIIbI B BUAE CIMTKQB,
LBETHBIC U YepHbIE METAJLIBI — B BHJE JINCTKOB, NPYTKOB, IIAHO
M NPOBOJIOKHU, a TAKXXEe OTXOIbI JAParoleHHBIX METaJIJIOB CBOETO
Npou3BOACTBA (ONMJIKH, CTPYXKKH, BBICEYKH, MeEJIKHE 0Ope3ku
u Ip.). B 3aroroButensHbIX Hexax noJiydpabpukaTel MPOXOAST
onpenesieHHy0 obpaboTKy, IIpU KOTOPOH OHM IpEeBpalIalOTCs B
MaTepHaibl Uil U3TOTOBJICHUS IOBEJIMPHBIX H3IEJHH.

3aroToBUTENBHBIE IPOLECCH COCTOSAT U3 HECKOJBKUX OIepa-
LIMH: COCTaBJICHUS JIMTATYpPHI U €€ IUTABKH, BaJIbIIOBKH, BOJIOYEHHUS,
XOBKH.

B 3aBHCHMOCTH OT BUZA JparoleHHOro MeTajljla U Npo6sI Oy-
JYLIEro M3JEJHs COCTABISAIOT JHraTypy, T. €. ONpeIesIdioT Heob-
XOAMMOE KOJIMYECTBO IParolieHHOr0 MeTaJula B CIUIaBe M JIMTa-
TYpHBIE MeTaJUlbl. [{JIs1 30J10Ta JIMTaTypHbIMH METaJUIaMHU SIBJIS-
I0TCS B OCHOBHOM cepebpo u Menmp (cM. c.13).

ITiaBKy JMraTypbl Apar oigHHbIX METAJLIOB TPOU3BOASAT B rpa-
(UTOBBIX TUIJISAX B CHELMAJIbHBIX 1ekTponeyax. Ilox meificrBuem
BBICOKHX TeMIlepaTyp aTOMBI METAaJuIOB OCBOOOXAaloTCA OT
BHYTPUKPHCTAJIIMYECKUX cBs3eit. IIpu 3TOM KpUCTAUIMTHI pac-
TIajaoTCs M MeEXIYy HUMH Bce Ooublue obOpasyeTcs >KHUIKOIo
MeTtayia. Ilponecc pacTBOpEHUs] CTPYKTYphbl NPOJOJIKAETCH 0
TeX MOp, NOKa BEChb METaJUl U3 TBEPAOro COCTOSHUS He Nepeiner
B xuuakoe. CHavaJla IUIaBAT OparolieHHblE MeTaJUIbl, a 3aTeM.
I06aBJIAIOT IBETHBIE (JIUraTypHsble). Korna muratypa nNoJIHOCTbIO
pacIulaBUTCsl, €€ BBUJIMBAIOT B IOAOrpEThle METAJUIMYECKHE H3-
JoxHuupbl. Ilocne oxyaxaeHus CIUTOK JIMTaTyphl YIUIOTHSIOT
TIPOKOBKO# CIEIMaJILHBIM MOJIOTKOM.

CiuTKH JUraTypbl MOTYT MMeETh Je(eKTHI: TPEelUHEI, IOPHI,
TIJIEHBI, HEPAaBHOMEPHOE paclpe/iesieHNe JparolleHHbIX METaJUIOB,
LUIaKOBbIE BKJIIOYEHUs M Ap. B 3aBucumoctu ot mpoduisa u
KOHCTPYKIMH OyAymux M3[ejMi CIMTOK JIMraTyphl JuOO Baib-
LylIoT (IPOKaTHIBAIOT), JUOO NPOU3BOASAT BOJIOYEHHE.
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BaabiloBKa CAMTKA JHraTypbl OPUMEHSIETCH, KOrAa IOBEIUp-
HbIe H3/IeNIus HeOOXOAMMO U3rOTOBJISTH U3 JIMCTOBOTO MaTepHa-
Jla METOJOM IITAMIIOBKY WM U3 MIPYTKOB OIpPeeIeHHOM HOpMBI
M TOJIIMHBL. DTOT TEXHOJIOrMYECKUiT MPOIECC OCHOBAH Ha ILiac-
THUYHOCTH JIUTATYphL. [JI1 3TOrO CIMTOK NPOKATHIBAIOT MEXIY
BaJIKAMU IPOKATHBIX BajJbLOB. MeXay BpalalOLUIMMHUCS BaJi-
KaMHM CIIMTOK 00XHUMaeTcsl 0 BBICOTE, YBEJIMUUBAETCS €ro JJIMHA.
M3 nosoc, npyTkoB ¥ JUCTOB (03 HedeKTOB) H3rOTOBISAIOT 3a-
TOTOBKU (neTayy) OYAYIIMX FOBEJMPHBIX H3JENHiA.

BoJiouenne pUMEHSIOT IJIs1 MOJIYYEHUs U3 CILJIaBa AparolieH-
HOro MeTajula IpPOBOJIOKH Tpebyemoro nuametpa. st 3TOro
mepen BOJIOYCHMEM IPYTKOBYIO 3arOTOBKY IPOKAaTBIBAIOT [0
MaKCUMaJIbHO HpUOIMXEHHOr0 [OHaMeTpa NpOBOJIOKH. Ilpo-
KaTKy 3aroTOBKM IIPOBOJIOKM NPOU3BOAAT B pPYYHBIX BaJiKax,
CHAOXXEHHBIX KOJIBLIEBHIMU IPOTOYKAMU (PYUbSIMH), COOTBETCT-
BYIOILMMH IO Ce4YeHHIo (opme NpOoduUis NPOKATHIBAEMOH IpO-
BOJIOKH.

KoBka — 3T0 H3MeHeHHe MOMEepeYHOro CeYeHUsl 3arOTOBKH
B TOpSYEM MJIM XOJIOOHOM COCTOSIHUM 0€3 CHATHS CTPYKKH.
Yare Bcero KOBKY CJIMTKOB MJIM 3arOTOBOK JIParoUEHHBIX MeTall-
JIOB MPOU3BOISAT B XOJOLHOM COCTOSIHMM, TaK Kak CILIaBBI Apa-
TOLICHHBIX METAJUIOB MMEIOT XOPOLIYIO IUIaCTU4HOCTh. VI3 3ne-
MEHTOB KOBaHBIX 3arOTOBOK MOXXHO H3rOTOBUTH JII00O€ yKpalire-
HHME: KOJblLa, cepbrd, Opoum, OyaaBku M AP.

Co3nanne (opM I0BEJMPHBIX H3/1€JIHil

DOopMBI I0BEJTUPHBIX M3IEIUHA CO3MAXOT JIMThEM IOA HaBile-
HUeM, QUINrpaHplO, LUTAMIOBKOM, BBITSKKOH, BBIKOJIOTKOH M
MOHTHPOBKOH pa3pO3HEHHBIX AeTajIel.

JluThe NO BBIIABASEMBIM MOJEJIIM — COBPEMEHHBIH IIpO-
TPECCUBHBIIA METOJ U3rOTOBJICHUS IOBEJIMPHBIX U3ENIUNA U3 CIIa-
BOB cepebpa M 30J10Ta. ITUM METOIOM IIOJY4YalOT CJIOXKHBIE I10
KOHGWIYpallui, TOHKOCTEHHBIE OTJMBKM IOBEJMPHBIX H3IEIUA
TIOBBILIEHHON TOYHOCTH (4—7-r0 KJACCOB), C BBICOKOH CTENEHBIO
YUCTOTH (0O 6-TO KJiacca), TPeOYIOLMX CI0XKHOH U TPYyAOEMKOR
MeXaHHUYecKoil 0OpaboTKH MpH JINTbe OOBIYHBIM CIOCOOOM.

Yaie BCero JUThE MO BHIIABISEMbIM MOJENSAM NPOU3BOAAT
Ha HeHTpOoOeXHbIX MalunHax. KOBemup BbICOKOH kBanudukanuu
BpYYHYIO U3 TYrOIJIaBKOIO MeTajula M3rOTOBJIAET 3TajNoH Oyny-
LIEro U3aejusi. 9Ty MOJEb-3TaJOH 3aKJIaAbIBAIOT MEXAY ABYMS
MJACTUHAMM CHIPOA DPE3UHbI M BAABJIUBAIOT IO JABJICHHEM B
PE3UHOBYIO MaccCy; 3aT€M HA BYJKaHH3ALMOHHOM IIPECCE ChIPYIO
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pe3uHy BYIKaHM3YIOT; B Teuenue 30—40 mun nmpoucxoiur Harpe-
BaHUE pEe3MHBI IO IaBJICHUEM U IpH Temmepatype 145—155°C.
B pesynbTaTte IUIAaCTHHBI CHIPOH PE3HMHBI CBApPUBAIOTCS MEXIY
coboii. ITocyne ocTeiBanusi pe3uHOBOH mnpecc-popMbl (B BOAE)
ee paspe3aroT no HauboJiee GIArONPHUATHBIM JIMHUAM pa3zbeMa
¥ BBIHUMAIOT MOJeJb-3TaJIoH. B pe3nHoBoit npecc-¢popme obpa-
3y€TCs KOHTYp Oynyluero u3iaesus.

JJ1s1 nostyyeHuss BOCKOBBIX MoJeJieil Oynyliero u3ieaus pe3u-
HOBYIO Ipecc-GpopMy 3alOJIHSIOT PaCIJIaBJIEHHBIM BOCKOM (C ITO-
MONIBIO LHEHTPUDYTH MO JABJICHUEM) WM JIPYrUM MOIEIHHBIM
coctaBoM. OCTBIBILIYIO BOCKOBYIO MOJEJb M3BJIEKAIOT U3 Mpecc-
(hopMBI, pa3MelaoT BOKPYT BOCKOBOTO CTOSIKA, YKPEIJIEHHOT O
BEpPTHUKAJILHO HA PE3NHOBOM OCHOBAHUHU B BHJIE «eJTOUKMW». «En0u-
KXy» 00€3)KHpHUBAIOT, C IOMOIIBIO KUCTOUKH MOKPBIBAIOT (HOpMO-
BOYHOH Maccoif, IOMeNaoT B IUIMHIPUYECKYIO ONOKY M 3aJd-
BAIOT NPOBAKyYMHUPOBAHHON OrHEYHMOPHOH (POPMOBOYHOH Mac-
coit. ITocne 3aTBepaeBaHus GOPMOBOUHOM MaCCh! OMOKY ITOMelLa-
10T B My(eJibHy10 neub ¥ B TeueHue yaca rnpu 200 °C BRILJIABASIOT
BOCK WJM APYrod MOXEJBLHBIA COCTaB.

3atem Temnepatypy nosbiaroT 40 1000 C u BBIZEPXHUBAIOT
dopmy mpu 3Toif Temmepatype eme 15 wmun. V3Bieuennyio us
ey GpopMy HOMEHIAIOT B LEHTPOOESXKHYIO MAIUHHY, 3aJHBAIOT
IION JaBJIeHWEM DacCIUIaBJIEHHBIM CILIABOM 30510Ta UM cepebpa,
KOTOpBI B TEYEHHE 3ampOr pPAMMHPOBAHHOIO BpPEMEHM 3aioJi-
HSIET BCe MYCTOTHI B OIOKE, paHee 3aHUMaeMble BOCKOBBIMH (op-
Mamu. Ilocre oxyaxxaeHuss MeTajula OTHEYIIOPHYIO Maccy ONOKH
YOANSIOT, OTJIMBKM M3BJIEKAIOT, OYMILAIOT OT (GOpPMOBOYHOM
Maccel, oTOeuBaroT B 10%,-HOM COJISHOI KUCJIOTE U NMPOCYLINBA-
10T B CyIIMJIbHOM Iukady. OT.IHTbIE FOBENIUPHbIE U3EUS TIOYTH
He TpeOyroT pyuyHOH A0paboTKH.

Meton JuTBS MO BBILIABISIEMBIM MOJAEJISIM JaeT BO3MOX-
HOCTb C OIHOM 3aJIMBKH MO;1y4aTh OO 50 IOBEJMPHBIX U3NEIHi,
XOTs ¥ HEOOJIBIINX MO pa3MepaM, HO CI0XHBIX 0 KOHCTPYKLIMH.
B nocaenxee BpeMsi B BOCKOBBIE MOIC.TH ITOMEHIAOT BCTABKH U3
HCKYCCTBEHHBIX WJIM HPUPOIHBIX KaMHEH, KOTOpbIe NOCJE BbI-
IJIABKM BOCKa M 3aMOJIHEHUS IYCTOT CIJIABOM 30:;10Ta WJM Ce-
pebpa kpensaTcs k OyayimeMy H3AEIHIO.

Ouaurpanb (UM CKaHb — OT PYCCKOTO CJIOBA «CKATBH» —
CYYWTh, CBMBATb) — 3TO BBHITAHYTHIE M3 CILIaBa cepebpa MK
30JI0Ta JBe-TPH MPOBO.IOYKH, CBUTHIC B XTI VTHK. @ HHOTJa CILIFO-
LIEHHBIE B BUE JICHTOUYKY. VI3 3TOH «BepeBOYKID I.TH «GICHTOUKM»
Hape3aroT JeTa’in Oyaymero opHaMeHTa M3elns (KOJICuKH,
CIMpay, PpO3€TKU U Ap.) U IIUNLAMH HAKIAABIBAXOT M HaKJICH-
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BAIOT HAa Y30p, HAHECEHHBI Ha GyMary WJH MeTaJJINYeCKyro I0-
BEPXHOCTb. MecTa coeIMHEHMs HeTajeif y3opa HOCHIIAIOT IpH-
nmoeM M mojHocaT k orHio. Hap orHem (ra3oBoii ropeJiku) mox
JefCTBUEM BBICOKOH TemmepaTypbl 6ymara cropaer, a MpHIOH,
pacIuIaBJIsIsCh, CKpEILIAeT JeTajil usfenus. B pesyastate moiy-
qaeTcsl aXXypHbIi (0T ¢paHL. gjour — CKBO3HOR) MeTaJlJIMYeCKuid
y3op. MHorga ero oboramaror «3epHbIO» — MEJIKMMH HamasH-
HBIMU LIapUKAMH, FOBEJIMPHBIMH KaMHAMHM UJH TJIaJIKMMH MeTall-
JINYECKMMH HAKJIaKAMH. '

OunurpaHHblii pUCYHOK, HamasiHHBI HAa TOBEPXHOCTH IOBE-
JIAPHOTO M3[EJUs, Ha3hIBAIOT HaKJaJHOH CKaHb Io.

Ecym1 GuurpaHHbiii y30p MOJHAMAETCS HAl aXypPHBIM (DOHOM
Garogaps BBHIKOJIOTKE M3/ejus ¢ 0OpaTHOM CTOPOHBI, TO TAKOM
PUCYHOK Ha3bIBalOT pejibedHOH dpuaurpaHnsbro. ia
nosty4eHus: 0ObeMHBIX M3euii Quiurpanb HaOMpPaArOT Ha XKeJe3-
Hble (OPMBEI.

IlITamMnéBKa — caMblif MacCOBBI TEXHOJIOTHYECKHIT mpolecc
MIOJIy4eHHUS TUIOCKUX jeTaliell (3aroTOBOK) MJIM TOTOBBIX IOBEJHP-
HBIX M3/[e/Uif U3 ‘THCTOB, IOJIOC M IPYTKOB CIIJIABOB JIparoleH-
HBIX METaJJIOB METOAOM BBIPDYOKH MIIM BBIAABJIMBAHHS Ha CIle-
LHuadpHbIX mpeccax. IIpy 3TOM NPUMEHSIOT CMEHHbIE CTaJIbHBIC
LITaMIIbl, COCTOSIIIIME U3 HUXKHEH 4aCTH — MaTPULbI U BEpXHEH —
IyaHCOHA.

Ilpy mTaMmoBKE HA MOBEPXHOCTh OYAYIIETO IOBEJHPHOTO
U3JeIHS HAHOCAT peibedHbIl pUCYHOK. JI5151 3TOro METOAOM Ipa-
BHUPOBKM Ha MaTpHLE J€;1a10T BOTHYTOE, a Ha IIyaHCOHE BBIMYKJIOE
n3obpaxenue Oyayuiero pucyska. Eciu pUCYHOK OZHOCTOpPOH-
HUM, TO rpaBUpYIOT JU00 NMYaHCOH, SIMO0 MAaTpuly.

BhITSKKA [IPUMEHSETCS PU M3rOTOBJIEHUM KpyNHOradapur-
HBIX NYCTOTEJIBbIX H3xeaMit (Ba3, yamr u ap.). IlmacTuHky uiH
JIUCT CIUJIaBa APAroneHHOro MeTallla (Yalue LBETHOIO) KJIAZyT
Ha MaTpMIly, a CBepXy JaBsAT myasconoM. Iltacrusa mpormba-
€TCs, BTATUBACTCA B MAaTpULy ¥ MpPHHHMAST 3a,JaHuyio (opmy.
IMpeumymecTBO 3TOr0 METOAA COCTOUT B BO3MOXHOCTH H3r OTOB-
JIEHUsI OYCTOTEJIBIX 3arOoTOBOK M COCYAOB O€3 IIBOB.

BbIKOJIOTKA — IpUEM XOJI0AHON 0O6pabOTKH JIMCTOBOTO Me-
TaJUla HeNOCPEACTBEHHLIMH YyAapaMH MO.IOTKQ, B Pe3yjIbTaTe
Yero moJjiydyaercs I0JI0e M3Ie/IMe U3 JIUCTa WM pesibed Ha MiIoc-
KOM H3/1e/IdHU. ’

MoHTHpOBKA — 3TO COENHHEHIIC AeTajed IOBCIMPHBIX Hiae-
JIMii, H3rOTOBJCIHILIX [HOKOW, pa3pe3aHHeM, DPACTIMIABAHHEM,
(bpe3epoBaHneM, MITAMIOBKOM I APYriMH MerogaMu. Takoe
CoeIMHEeHNe IIPOU3BOOUTCS NalKO#, CBAPKOH, KJICIKOMA U APYTUMU
TEXHOJIOTUYECKUMU OllepauuaMM,
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Camoii BaxHOI U3 HUX ABJSETCS Iaifka. D10 mpoiece,
IPH KOTOPOM OYMIIEHHBIE OT IPSI3H, )XHPOB U OKHUCIIOB TBEPIbIE
MeTaJUIHYECKHe OeTajlM COCONHSIOT IOCPEACTBOM pacIliaBJIeH-
HOrO CBSI3YIOLEr0 MeTaJljla WJM CIUIaBa — IPUIIOS, UMEIOLLEro
6oJiee HU3KYIO, YEM COEIMHSEMBbI OCHOBHOH MeTasll, TemIepa- -
Typy IuaBjieHus. PasHUNa TeMmepaTyp IUIABJICHHUs NPUNOL M
OCHOBHOTO MeTaJlla JoJpkHa ObITh He MeHee 50°C, a mpu u3ro-
TOBJICHMM (DUIMIpaHHBIX M3JeJMi 3HAaYUTEJILHO OOJIBbINE.

Bo BpeMs maiku MexIy paciJIaBJIEHHBIM IIPUIIOEM U OCHOB-
HbIM METaJIJIOM Ha HeOoJIbIION riiyOuHe NPOUCXOASAT IMPOLECCH
B3aUMHOTO pacTBopeHus U Iuddy3uu, B pe3yjbTaTe KOTOPBIX
IpY 3aCTBIBAHMM IHOJIyYaeTcs IPOYHOE COeOUHEHHe HAeTalei.
XuUMHKaThl, IpUMEHsEMbIe NPU Naiike Ui o0JieryeHus coenuHe-
HHUSI METAJUIOB M CIIOCOOCTBYIOIINE YOaJIeHHIO OKHCIIOB U3 MECTa
TaiKd, Ha3bIBAOT (JIFOCAMH.

Ilocne mnaiiku Mecra crnas OYeHb TINATEJIBHO 3aYUINAIOT
TpexrpaHHbIM 1abepom (4arie) JTUOO APYrUMHU MeXaHUYECKUMMU
WM XUMHYECKMMH METONAMM OYUCTKU (TpaBjieHHEM, TPOBOJIOY-
HOM MJIM CTEKJISHHOM 1IeTKOM U Ap.). UeM uuile coeuHsIeMbIe 1O-
BEPXHOCTH, TEM BBHIIE KayecTBO naiku. Ilpunoit mo usery
HE JOJDKEH OTJMYaTbCs OT LIBETa U3EJIHA.

OT/enounbIe MPONECCH

OTtaesioynble TpoLecchl 00pabOTKH MOBEPXHOCTH IOBEJUP-
HBIX U3JeJIU{, NepeurCIIeHHble HUXeE, MOBBIIIAIOT UX XYIOXecT-
BEHHYIO LIEHHOCTb.

HlnndoBanse NPUMEHSIOT AJId CO3JaHMS TJAAKOH IIOBEpX-
HOCTHU M37eJIUusl C IIOMOILBIO Bpallaronmxcs 0513eBbIX, GeTpoBbIX
MM BOMJIOYHBIX KPYI OB, C HCNOJIb30BaHUEM HaX/daKa, IeM3bl UIIH
Apyrux abpa3uBHBIX MOPOILKOB.

ITonupoBanue MPUMEHSIOT AJs CO3AaHUs 3epKajIbHOrO GJiecka
Ha TOBEPXHOCTH, 30JI0THIX U cepeOpsaHbIX u3ngenuit. PasnnyaioT
MOJIMPOBAaHUE BPYYHYIO M MEXaHHYECKOE.

ITonupoBaHuEe BPYUHY IO IPOU3BOAAT NOJUPOBAJIb-
HBIMH NaJI0YKaMH, AEpeBSHHBIMH OpyckaMH, KOXaHBIMHU (IIOJIU-
POBOYHBIMM) HANUJBbHHKAMHU, MOKPBITHIMH MEJIOM C HalllaThIp-
HBIM CHUPTOM MJIH CHELMAJbHBIMH NOJUPOBOYHBIMH IMACTaMHU.

MexaHudYecKkoe NOJHUPOBAHUE MNPOU3BOAIAT Ha
CTaHKax C IOMOILbIO HAOOPHOTO MOJIMPOBAILHOIO Kpyra (U3 TKa-
Hel UM K03k) ¢ He6OJIBLIMM KOJIMYECTBOM NOJIHPOBOYHOIO Bellle-
CTBa, a TaKXe C MOMOLIbI0 OOPMAIINHBI, CTaJIbHBIM IOJIMPOBHH-
KOM M KAMHEM (I€MATHTOM — KDPACHBIM JKEJIE3HAKOM).
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IInpoxo NPEMEHAIOT OTHENKY IOBEPXHOCTH M3NENHMit a Jj-
Ma3HBIMH pe3L0aMHU U DJIEKTPUUECKHUM IIO JHU-
poBaHUEM.

Yexanka (puc. 5, a) — 3TO IOJIyYeHUEe CIOXHOrO peasedHOro
PHCYHKa C MOMOLIBbIO YEKAHOB U 3yOMJI U3 JIMCTOBOrO MaTepHaa
MM Ha TMOBEPXHOCTH MACCHUBHBIX JIUTHIX M3Jenuit (Ba3, CKYJbI-

TYp ¥ ID.).
I'paBupoBKa — 3TO BbIpE3aHUE PUCYHKOB Ha H3OENHd C

MOMOIIBIO HITHXeNeH (CTaJbHBIX pe3noB MIHHONH 100—120 ma).
Pasnuyaror nBa BHAAa IpaBUPOBKM: MO T J o He Il — Oolee
KBaIMGUIMPOBAHHOE, NPH KOTOPOM U YrijiyOjeHus, U IOBEpX-
HOCTHas YaCTb y30pa OTKPBITHI I IPOCMOTpa, ¥ T O Y€ P Hb,
KOTJa BBIFPaBUPOBAaHHBIA y30p IpeaHa3HauaeTest OIS 3aJIMBKH
YEPHBIO.

YepHenue — OveHb CJIOXKHBIA OTHEI0YHBINA mpouecc. CIUTKY.
cIuiaBa cepebpa packaThIBaIOT A0 HaJJIeXallelt TOHKOCTH M MpH-
AT UM COOTBETCTBYIOLIYIO GopMy (Ba3, CTONOK, IHOJHOCOB
U 1p.). B rpaBupoBasbHOM ILiexe MacTep HaHOCUT pe3laMH Ha
TOBEPXHOCTh U3leius OOpO3aKkH, IITPUXH, oOpasyrolye pHUCy-
HOK (mei3ax, NopTpeT, OpHAMEHT U Ap.). PUCYHOK NMOKpPBIBAIOT
I'yCTO-TEMHOI C CUHEBATBIM OTJIMBOM YEPHBIO — CILIABOM OJIO--
Ba, Meau, cepebpa u ceprl. Ha HebGosibIIOM OrHe ropHa 4YepHb
TIJIABUTCS U 3aMOJIHAET yriayOJieHUs pUCYHKa, MPOYHO CIJIaBJIAACH
¢ MetasuioM. [locie OYMCTKM ¢ IPUJIETAFOIIHX MECT U MMOJTUPOBKHU
4eTKO 0003HaYaeTcss PUCYHOK, CAMble MEJIKHE LITPUXH, 110 0c060-
My OTTeHss cepeOpo MM MO30JI0TY.

OxkcnanpoBanne — 3TO NOJIyYeHHE XUMHUIECKUM MTyTEM OKCHII-
HOH IJIGHKM Ha MeTaJUIMYEeCKOi IOBEPXHOCTH M3xenus. Takoe
JIeKOpaTUBHOE MMOKPBITHE Yallle MPUMEHSIOT [JIs NOJIyYeHUs TEM-
HBIX Y4aCTKOB C OCTENMEHHBLIM NEPEXOAOM K CBETJBIM Ha ceped-
PAHBIX U nocepeOpeHHbIX u3aenusx. Jns 3Toro u3genus morpy-
JKaIOT B TOPAYMI PAaCTBOp CEpHOM MeueHU (IBe YacTH MOTallia U
OlHA YaCTb CEpbI).

AnopaupoBanue (AHOTHOE OKCHIMPOBAHHE) — 3TO ITOJIyYeHUE
3aIMUTHO-AEKOPATHUBHOM OnecTsiieii uiaM MaTOBOM OKCHAHOM
TJICHKU Ha TIOBEPXHOCTHM M3[ENUH U3 allOMUHMS U €TO CIJIaBOB.
ITosry4aroT ee MyTeM NOABEILIUBAHUS U3JEJIHS HA AHOE B 3JIEKTPO-
JIUTHYECKOH BaHHe, cocTosei u3 209, cepHON KHCIOTHI U BOABL.
ITocne mponyckaHus 3JIEKTPOTOKAa Ha aJIFOMUHHUEBON IOBEPXHO-
¢t obpa3yeTcd IJIOTHas MJEHKA ¢ MUKPOIOpaMH.

Ilnenka o6GyajaeT BHICOKOH TBEpAOCTbIO M H3HOCOCTOMKO-
CTbI0, @ TOBEPXHOCTD 110CJIE aHOIAMPOBAHMS MOXET OKpallINBaTh-
Cs1 OpraHM4eCKUMH KPaCUTEJIIMH IO, I{BET 30JI0TA UJIM HHBLIM LiBE-
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TOM U NIPUOGPETaET KpacuBhIit BHeIMit BUX. TouuHa aHOOUpO-
BaHHOH TIJIEHKH OT 5 mo 20 mxm. PacTBOp kpacuTels, 3a0NHSAS
MOPLI OKCUIHOM IJIEHKH, IPOYHO YIEPXKUBAETCH B HUX.

TanbBannyeckoe MOKpPsITHE (30JI04YEHHE U CepebpeHue) — 3TO
Co3jlaHKe 3JIEKTPOJMTHYECKMM METONOM 3alIUTHO-IEKOPATUB-
HOM IUICHKH Ha NMOBEPXHOCTHU FOBEJIMPHOIO U3HE]IUs, U3rOTOBJICH-
HOTO M3 CIUIABOB cepebpa wiM Meau. J{s 3TOro NOXBEIICHHBIE
IOBEJIMPHBIE U3MEJIUS ONMYCKAIOT B CHELHMAJIbHYIO BAaHHY, HAIOJ-
HEHHYIO PAacTBOPOM COJM OCaXZAaeMOTo MeTayia (3JEKTPOJIH-
TOM), IPONYCKAIOT Yepe3 BaHHY NOCTOSIHHBIA TOK M M3 pacTBOpa
BBIJIENIAETCA METAJ (cepebpo UM 30J10TO), KOTOPBIA OcaxaaeTcs
Ha NOBEPXHOCTH IOBEIHMPHOTO HU3NENUS.

Tpaeienne n cepedpeHre ropsi4MM CNOCOOOM NPUMEHSIIOT IJISI
OCBETJICHUs IOBEPXHOCTH U3JEJIMI U3 CIUIaBOB cepebpa, koTopas
cTajla YepHOW TpH OTXHUre U3-3a oxucueHus. Ilpu TpaBieHMH
YOAJNAIOT OKMCh. IIpH cepeOpeHHH ropsvUM CocoboM Ha Iio-
BEPXHOCTDb M3JEJIHMsL HAHOCAT TOHKHI CJI0# yucToro cepebpa.

Tpasienre n KHAAYEHHe IPUMEHSIOT IS IPUAAHUS XEITOIO
1BETA M3JENIUSAM U3 CIUIaBOB 30J10Ta. IIpu NMpoKaMBAHUM M3e-
JUA W3 TPOMHBIX CIJIaBOB 30JI0TA OKHUCISIETCA TOJILKO MeIb
(301010 M cepebpo ocTaroTCd Heu3MeHHbIMH). [l ymajeHus
OKHCJIOB MEIH M3LEJIUS MOrpyKAIoT B TPaBUJIBHBIA PacTBOp Cep-
HOI KUCJIOTHI, TI€ PACTBOPSIIOTCSA OKHCIIBI MeAM U 4aCTUYHO ce-
pebpo.

XynmoxecTBerHoe sMannposanue (puc. 5, 6) IOBEIUPHBIX U3IeE-
nuii (koBIUE, XYOKOB, MOACTAKAHHUKOB, OJItOI, GpacieToB U 1p.)
IIPOM3BOAAT XOJIOAHbIMH (Oe3 o0xura) M ropsyuMu (CTEKJIO-
BUAHBIMH) 3MaJIIMU. B 3aBHCHMOCTH OT TEXHHKU HAJIOXKEHHS Ha
METAJUIMYECKYIO MOBEPXHOCTb PAa3jIMYaloT 5Majlb Ieperoponya-
TYI0, BBIEMYATYIO, NIPO3PAYHYIO, IIPOCBEYNBAIOLIYIO, CO CKAHBIO
M XyIOXECTBEHHYIO (PacHHCHYIO) — CM. C. 51.

OcoGeHHo neHuTcst pocTOoBCKasd GuHU G Th (MUHMA-
TIOpHAasi )XMBONUCH IO 3MaJiH). TexHosorus ¢uHUPTH CBOEOO-
pasHa. Y3 Tonkoro, no 1,5 mm, MenHoro jucra (Meap U 30J10TO
Jy4lle BOCHPUHUMAIOT 5MaJib) IUTAMIYIOT CJIeTKa BBINYKJIbIE
TJTACTUHKM pa3nuyHoi ¢Gopmsel u pazmepos. Ilocie OYHUCTKH HX
TIOKPHIBAIOT OJHOIBETHOH 5MaJieBO Maccoil U OOXHUIaroT.
OMaJp NPUILIABJIAETCA K MOBEPXHOCTH IUIACTHH U 0Opa3syeT Ha
Hell TBepayro, TJIaAKyIo U OiecTsiuyio IiieHky. Ha sty mosepx-
HOCTh XYJOXHHUK HAHOCUT HaArja3ypHble SMalJieBble KpackH,
co3faBasi XyJOXECTBEHHYIO MUHHATIOpPY. Ilociie BTOpPHYHOrO
00XHra IJACTUH KPacKH CIJIABIAIOTCA C 3MAaJIeBOil NOBEPXHO-
CTBIO, IPUOOPETAIOT SAPKOCTH U BBIPA3UTEIBHOCTD,
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VnkpycTupoBanue — CrIoco6 OTHENKH, IPH KOTOPOM OTHENE-
HBle YriiyOJIeHHs Ha JIMLIEBOH ITOBEPXHOCTU W3IENIMI U3 JepeBa
WIH MeTajlyla 3aloJIHSAIOT KOCThIO, METAJIJIOM, CTEKJIOM WK
KaMHAMU. MU3BECTHBI MHKPYCTUPOBAaHHBIE IePEBAHHBIE IIKATYJIKH,
IeKOpaTUBHBIEC OilF01a HAPOJHBIX MacTepoB 3akapnaThs, a TakxKe
TMHUCBMEHHBIC NPUOOpPBI, TPYOKH, HOXM U1 OymMaru u Jpyrue
W3JeNUs U3 JepeBa TBepAbiX mopox (ku3mna, rpaba, abpukoca,
THCa) CaMOOBITHBIX XYAOXHHUKOB ceja VYHIYKyn» JlarectaH-
ckoif ACCP. Cruimp HMHKpYCTAlMH CBS3aH C HAalMOHAJIbHBIMU
TpaguLUsaMHY.

Orpaska 10BeJHPHBIX KaMHel

OrpaHky FOBEJIMPHBIX U3IEIUA NPOU3BOMST Ha CHENHATBHBIX
TPaHWIBHBIX M NUIM(GOBaNbHBIX CTaHKaX-MOJyaBTOMAaTax pas-
JIMYHBIMM METaJIIMYECKUMH JUCKaMU. JI0 orpaHku KaMeHb Tila-
TEJIBHO OCMAaTPUBAIOT JJIS YCTAHOBJICHUS pa3Mepa, NPUPOIHOMI
($hOopMBI, IPO3PayHOCTH M CBETOPACCEUBAHUS,

a’ AR “ A% N
; N4
Ny
Puc. 6. Anma3, rpanerisii GpuILIHaHTOBOK

OTPaHKOM:
a — BYX cBepxy; 6 — Bux cBoKy Puc. 7. Orpanka po3oit

TTpouecc orpanku MOOPa3HENSIOT HA TPU CTAJMU: PA3IEINIKY
KaMHs Ha 3arOTOBKH, COOCTBEHHO OTpaHKy M IOJIMPOBKY.

PacnipocTpaHeHHBIMM BUAAMH OIPaHKH SBJSIOTCA CIEAYIO-
ILue.

Bpunnuaunrosas orpauxa (puc. 6) npuMeHseTCs
IUIS IPO3PAaYHBIX IOBEJIMPHBIX KaMHel — ajiMa30B, pyOUHOB, call-
¢upos, ¢uanuToB M ap. Yalue ee NMPUMEHSOT NPH T'PAaHEHHH
CpeJHMX U KPYNHBIX aJIMa30B. IIpH Takoil OrpaHke BEpXHssl YaCTh
KaMHS MMeeT ILIOLAAKY-TabyuLy B BHAE NPaBUJILHOIO MHOrO-
YrOJIbHUKA C TPEMS pANAMH TPaHeid, CyCKAOIIMXCS K PYHIHUCTE.,

Orpanka po3oif (TOJJIAHICKOE IPaHEHHE) — ONHA U3
cTapuHHBIX popM orpanku (¢ XVI B.). OHa npuiaeT KaMHIO IpU-
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GnuxenHoe cxoacTBo ¢ 6yTonom poswl (puc. 7) m nMpuMenseTcs
LISt OT paHKM MEJIKMX U IJIOCKHX aJIMa30B U IJTyOOKO OKpallieHHBIX
IrpaHaToB.

Kamuu, KoTOopble UCMONB3YIOT IJIsI HOHBECOK, HaNpUMEp B
CephI'¥, KYJIOHBI, TpaHAT ABOHHOI po3oii. Ilpu 3TOM nBEe po3bI
KaK OBl COeIUHSAIOTCS CBOMMU OCHOBAHHUSIMM, YTO IpPHAAET KaM-
HsM 3HAYNTENBHBIA Osieck M xopomyro urpy. ITo ¢opme po3sbr
OBIBAIOT OBAJIBHBIMH, KDYIJIBIMH, BBITAHYTBIMH, TPYLICBHIHBI-
MU U JIp.

CrynmeHuaTas orpaunka (rabiuuueif) nmpeacraBiser
co0oii cucTeMy rpaHeil, paCHOJIOXEHHBIX PAIAMHU B BUIE CTyIlE-
HEH, IPU 3TOM BEPXHSIs 4ACTh MMeeT 60JIbIIyIo ITowanky (puc. 8).
Takyro orpaHky IPUMEHSIIOT UL TPaHEHHs TIJIaBHBIM 00pa3om
M3YMpYHOB, TONAa30B, aKBaMaPUHOB WJIM UMHUTALMIA 3THX KaMHeER
M3 CTekJa,

Ilpn orpaBke KIUHbAMHU Bce GOKOBBIE U YrIOBBIE
IrpaHd MMEIOT TpeyrojeHyio ¢opmy (puc. 9). Uernipe GokoBEIE
TpaHH KOMOWHMPYIOTCS y KaxJIoro pebpa BepxHel IUIOIIAMKH-
Tabnuupl, o6pasys 4YeThIpeXrpaHHbIE NUPAMUIBL C OCHOBAHMEM
B BHIE TpamleluH.

Puc. 9. Orpanka KJIUHBAMH

Puc. 8. Crynenvatas
OrpaHKa

Orpanky MapkKu3a (AMIUNCONIHAS), MEHITOJOKHU,
6puonerTa, rpyurei ¥ gpyrue OTHOCAT K CIELHAIBHBIM
¢dopmam orpanok (puc. 10).

IIpy orpanke ka®oOMmMOHOM BepxHei JacTH KaMHS
TIPUJAFOT TUIABHYIO BBIMYKJIYIO ()OPMY TOM MJIM MHOM KPHBU3HBI
(puc. 11). 310 0HA U3 MEPBOHAYAIBHEIX (POPM OTHENKU U3YMPY-
IoB, candupoB, pyOUHOB, GMPIO3BL M JAPYLHX KaMHeMH; MMEIOLIHX
Kaxoi-mubo medexT.
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Puc. 10. Orpauku:

a — Mapku3a; 6 — NeHAONOKH; ¢ — EpHONETTA; 2 == IpyIleit

D> BN D O =~
O O OO

Puc. 11. Orpanka xaGoIoHoM

3akpenka BCTABOK B IOBEJHPHBIX H3EJHAX

OTOT mpouece SBJIAETCA 3aBEPIIAONINM U OYeHb BAXHBLIM B
IOBENMMPHOM mnpou3BoacTBe. OT TOro, Xak IOBEJHpP IOCTABUT
KaMeHb, KaKoi BbIOepeT crocob ero 3akpenku, B 60JbIIONH Mepe
3aBUCUT 3CTETHYECKas! NEHHOCTb M3AEJIHS.

MecTo. B KOTOpOE BCTABJSIOT M I KPENAT BCTABKY — IOBE-
JIMpHBIA KaMeHb, HA3BIBAIOT ONpPaBOMW. MWIM KacCTOM.
OmnpaBa N0OJXKHA NPOYHO M JUIMTEIBHO YIEPXKUBATH KaMEHb,
MOAYEPKHUBATD €r0 KPAaCOTY, CIYKHUTh CBA3YIOLMM 3BEHOM MEXIY
METAJITNYECKON YaCTbIO H3JEJIUS M KaMHEM.
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HauGonee pacnpocTpaHeHHBIMI BHIAMH 3aKPEIOK SABJISIOTCS
cIIeayIoIIHe.

IIpu xpanaHoOBO# 3aKpenKe ONpaBa U3AEIUI UMe-
€T OBaJIbHYI0O WM Kpyriaywo ¢opmy c Jankamu (KpanaHammu),
KOHIIBI KOTODHIX NIPH BCTABKE KaMHS OXBaTHIBAIOT €r0 CO BCEX
CTOPOH U IIPOYHO yAepkHBaroT. KpanaHOBBIE KaCTH NPUMEHSIOT
Yare BCero NpH 3aKpernke IPpo3payHbIX AParoleHHBIX U HOJyapa-
TOLIEHHBIX kKaMHeW. OHM TO3BOJISIOT JIyyllle IOKa3aTh KaMEHb
U paroT eMy OoJblie cBeTa, yeM Jirobast npyras ompasa. Hemo-
CTATKOM OMpABHI SBJAETCA TO, YTO KaMEHb B HEil EpXHUTCA He
OYEHb HAZEXKHO.

Ilpy xapMa3upoOBaHHOM 3aKpelKe ompasa UMe-
€T CJIOXHYI0 popMmy. B 1eHTpe O0JIbIIIOH KacT, a BOXPYT HEro He-
6osbine kacTel. B nentpe kpenurca 60sbiIOli Npo3pauHbli Ka-
MeEHb, & BOKPYT HEro — MeJIkKie XKaMHH, KOTOpPbIEe HOAYePKMBAIOT
ero xpacoty. KoMmosuuus xapmMa3upOBaHHbIX U3IEJIHA MOXET
OBITh pa3jIMYHOM KaK IO pa3MepaM KaMHed, Tak M IO HUX pac-
TIOJIOXKEHHUIO.

Ilpy 3axpenmke B KEpHE P B OTJIMYME OT KpAaaHOBOM
KaMeHb KpeluTCI He B OTAENIbHYIO ONpaBy (KacT), a B CaMo U3lle-
yme. JIJis 3TOro B MOBEPXHOCTU U3JEJIMS BBICBEPJIUBAIOT OTBEP-
CTHe, BCTABJIAIOT KaMeHb U CHEUHaJIbHBIM pe3loM (LUTHXeIeM)
HAJBUTaIOT 0 0OOAKY YaCTUIBI METaJIIa HA KaMeHb, HA KOTOPOM
obOpasyercst ynepxuBaroummii 06010K.

Ilpy rpuszaHTHOH 3akpemke o000OOOK, KOTODBIH
yOepXKUBaeT KaMeHb, OTHEJIBIBAETCS MEJIKOW Haceykoi (rpu-
3aHTOM).

INlpu rnyxoit 3akpenke (B 00KHUM) KaMEHb KPEIUTCS
B KacT (0e3 KpanaHOB) ¥ CITeUaJIbHBIM 3aKPEOYHbIM 00K UMHBIM
TOSACKOM O0XHMMaeT KaMeHb IO BCel OKpYXHOCTH.

3akpenka Ha KJel IPUMEHSETCI UL KpEIJICHUS
BCTaBOK M3 IJIACTMACCHI, TPaHEHBIX KAMHEl U3 CTEKJIa, IPAHEHBIX
Kyco4ukoB Oejoro Metasuia (Mapka3uToB) U Ip.

3akpenka Ha mWITHPTax c KJIeeM HCIOIB3YETCS
IUIS KpernJIeH!s: BCTAaBOK M3 XEMYYTra MM KOopaJula, KOTOpbIe IIpU
KpEIUIeHNH He UMEIOT MOJIbIX OTBEPCTHH B 3€pHaXx.

3akpenka B 3epKaJbHYI ONpaBYy IpUMEHS-
erca s ycunenus 3¢¢ekta Oynecka xamHs. Ero BCTaBIISIOT B,
3epKaJIbHYIO ONpaBy, T. €. B Y3KHil OTIIOJIMPOBAHHbIA MeTajlInye-
ckuif 06010k (3epKaio), KOTOPBIH OKpyXaeT KaMeHb.

IToce 3akpenku KamHeil B onpaBe IPOBEPSIOT HAJEXHOCTH
MX KpEIUIeHUS, a 3aTEM M3HeNUs elle pa3 IOJMPYIOT Ha Kpyre
M3 IIEepCTH.
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KieiiMenne 1oBeJMPHLIX W3JE/MH H3 MeTaLIa

ToToBBIE IOBEIUPHEIE W3NENHs UMeEIoT kieiimMa. Ha w3nemas
W3 IBETHEHIX ¥ YEPHBIX METAJIIOB HAHOCAT MMEHHUK — 3HaK IIpen-
TIPUATHSA-U3r OTOBUTENS. VIMEHHUKHM UMEIOT HOPMY IIPAMOYTOJIb-
HHKa, B KoTOpoM nudpaMu u GyKBamMu YCIOBHO OOO3HAYEHEI
TOX BBHIIYCKa ¥ HAMMEHOBAHHE NPENNPUATHA-A3roTOBUTENSA. 0o
BBINYCKA ‘M3[IeJIUs YKa3bIBAETCS HOCJieHel nudpoit, a HauMeHo-
BaHUE NPEANpUsTHS — IEepPBEIMH OykBamu. Tak, oOo3HaueHHe
«7TKIO» o3HavaeT, YTO IOBEIMPHOE MU3MENHe BHIMyIeHo B 1977 r.
KueBckuM 1oBepHbIM 3aBooM; «8THO» — w3enue BhINYILIEHO
B 1978 r. TOMIHCCKUM IOBEJIMPHBIM 3aBOIOM M T. 1.

IOBenupHble M3meUst U3 APAarolEHHBIX METAJUIOB KJIEHMSAT
VIMEHHUKaMH ¥ caaroT B VHcnekiuto npobupHoro Haazopa Mu-
nuctepcrsa ¢punancos CCCP nyist npoBepki NpoOsI 1 HAHECEHHS
XJIeiiMa, YOOCTOBEPSIOIIEro ero NpaBUIbHOCTh. OTTHCK KjelhMa
MHCeKuMn HaHOCAT C NMPaBO CTOPOHBI OT MMEHHMKA 3aBOja-
m3rotoBuTes. s xneiiMeHus roBeMpHBIX n3nennit Hcneknus
TIpoOUPHOroO Haa30pa MMeEET NPOOUpPHBIE KileiMa YyCTaHOBIIEHHO-
ro obpasua I Kaxgoro BUAAa MeTalla.

ITpoGupHBbIe kJIeliMa COCTOAT U3 3HaKa-yoOCTOBEPEHUS B BUAIC
3MOJIeMEI (Cepr M MOJIOT Ha ()OHE MATHKOHEYHOI 3BE3bI) ¥ IPO-
6B — Tpex3HauHoro yucia (Hampumep 583). ITpobupHbie KieiiMa
IENIAT Ha OCHOBHBIE M JIONOJIHUTEJBHBIE.

rsss) rem (Frss0 ] |wr 950
a ¢ 4

Puc. 12. OcHOBHBIE NPOOUPHEBIE KieliMa, I KieldMeHMs:

a — M3eNHit N3 MAATHHBL M 30)10Ta} 6 - M3nennii u3 cepebpa; @ — m3NENBi HI HMaNnan@s;
2 = KRHAKER O CYCaJBHBLIM 30JOTOM

OcuHoBHLE NpobGupuue xuneiima (puc. 12) nme-
JOT CaMOCTOSITENIbHOE 3HaveHwme. WX Hanmume Ha M3JeNusX M3
JIParolEeHHBIX METAJUIOB YIOCTOBEPSET COOTBETCTBHE CIIaBa
yKa3aHHOM Tpobe W COOTBETCTBHE M3meNnust TpeGosanusM Ilo-
JIOKEHUST O TIPOOUPHOM HaA30peE.

JomonHuTtensvHbe xaeiima (puc. 13) mpumensror
LT KJIEHMEHNs pa3heMHABIX U JIETKO OTAENAEMBIX JeTallel usme-
auit. DT KileiiMa He MMEIOT CaMOCTOATENBHOIO 3HAYEHHA H
NPUMEHSIOTCSA TOJIBKO B COYETAHHM C OCHOBHBIM IIPOOMPHBEIM
KJIeHMOM,
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Puc. 13. JlononHHTeNbHBIE NPOGUPHBIE KIeHMa IUIE KIIeHMEHHs:

@ — Pa3beMHBIX M JIEFKO OTAEAAEMBIX YacTei U3JeNui u3 30J0Ta, 6 — u3genui
M3 30JI0Ta C MOJBEMEHHBIMM K HHM IoM6aMu

Ecnu MHBcnexkuust nmpoGHpHOTO Haa30pa YCTAaHOBHIIA, YTO
u3jene HE COOTBETCTBYET 3asBJIECHHOH B CONPOBOAMTEILHOM
IIOKYMEHTE 3aBoja Npobe, TO OHAa HAHOCUT HA M3MENHE KIei-

MO @, T. €. HC COOTBETCTBYCT Hp06€. Takue n3menus mom-

nexat nepepabotke. M3 HUX cOCTaBJIsAETCS HOBas JIMraTypa Haj-
Jiexameid npoosl.

KHumxeuku ¢ cycalbHbIM 30JI0TOM U cepedpoM KIIeUMSAT KJieii-
MOM Ha IUIOMOe, NPUBEIIEHHON K KOPHYCY KHUXKEYKH.

OTTHCKM 3HaKa-UMEHHUKA 3aBOAA-U3TOTOBUTENS H IIpoOHp-
Horo kieiiMa WMHcnekuuu npoOMpHOrO Hag30pa HA M3ACTHMH
JOJDKHBI OBITH SICHBIMH M pelibeHBIMM, HE OCTABIATH BMSTHH
Ha TIPOTUBOIIOJNIOXHOM CTOPOHE H3/ENHs U He yXyAUIaTh €ro
BHelHero Buaa. Ha kaxxgom u3genmu mpoOHpHOE KJIEHMO U
MMEHHHMK HaHOCAT B OIpe[eJICHHOM MeECTe: Ha KOJIbl]aX — Ha
BHYTPEHHEH CTOpDOHE IIMHKM (OIpaBbl); HA OpaciieTax, KyJOHaX,
3alOHKax — Ha BHYTpPEHHEN CTOpPOHE TOM 4acTH M3AEJHs, KOTO-
past Hauboutee TOCTYNHA I KJIeHMEHHS; Ha IeNOYKax — Ha OfI-
HOM M3 KOHIEBBIX YIUKOB HAHOCAT OCHOBHOE KJeiimMo, a Ha
OpYroM — UMEHHUK NpPEOIpUSTHs; HA JIOXKaX —C TBUIbHOM
CTOPOHBI PYYKH; Ha HOXAaX — Ha YEpEeHKE; Ha NOACTaKaHHUKaX —
Ha KOpIyce MJM NOAMOHE; Ha PIOMKax — Ha KOpHyce MM JHE
uT. I

Ha 307104eHBIX M3JeNnusAX CTaBAT KieiiMo Tuma «Au-20m»,
YTO O3HAYAET TOJIIMHY TOKPHITHA, T. €. «30710T0 20 MHUKPOH».
ITocepebpenHbIe U3ENUs He KIIeHMAT.

HM3roTOBJEHUE KAMHEPE3HBIX
M AHTAPHBIX U3JEJIU

Ha xaMHuepe3HOM NpeAnpusTH KAMHH COPTUPYIOT IO OKpac-
K€ ¥ PUCYHKY, paclUJIMBAIOT JUCKOBBIMM TIMJIAMH, YYHUTHIBAsA UX
TEOMETpPHUIO. YIa4YHO PAaCHUIUTh — 93TO 3HAYAT PACKPHITh GO~
TaTCTBO KaMHs, 3aCTABHTh €r0 3auUrpaTh BCEMU IpaHAMH. 3a-
TOTOBKaM IPHIAXOT Tpebyemyro GopMy M IOATOHSIOT K pa3Me-
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pam Oynymux u3nenuid. ImudoBKy ¥ MOJMPOBKY IPOU3BOMAT HA'
crenyaNbHbIX NUIH(OBaJIBHO-NOAUPOBOYHBIX CTaHKaX. I1Ipu 3TOM
BBISBJIACTCS MPUPOHAST TEKCTYpa KaMH$, Y30p U SIBCTBEHHO BBI-
CTynaroT TOHKHe LBeTOBBIe nepexonsl. Ecim Heobxomumo, ycra-
HaBJIUBAIOT METAJIJIMYECKYIO OIpPaBY.

ITpu M3roToBNeHMM KaMHEPE3HBIX M3IENUi U3 CBETJIOro, JIy-
YHCTOIO TMIICOBOIO KaMHS UJIM CeJIEHUTa NPUMEHSIOT TOKapHbIE
CTaHKH, CTAMECKH, PAIUNUIM U APYTHE PEXYIIME MHCTPYMEHTHI.
C ux NMOMOUIBI0 MacTepa BBIPE3al0T OOBEMHBIE CKYJBITYPHI,
TIeNEIbHULIBI, CBETUJIBHUKY, Ba3bl M. pyrue usaeims. I oToBbIe
13aenus nUIMGYIOT ¥ HOJUPYIOT TalleHOH U3BECTHIO M MBUIBHOM
NEHOM, MOKPBIBAIOT NMapadHOM M CTaBAT B IleYb IIPU TeMIepa-
Type 50°C. ITapadunupoBaHue CIOCOOCTBYET JIYYILIEMY BbISIBJIE-
HUIO TIPUPONHOTO y30pa M IpPHUAAET H3AEJIUSM TIPOYHOCTD.
Jlns npunanus Gyiecka U3ENI|s MHOTAA TIOKPHIBAIOT TOHKUM CJIO-
eM OecIBETHOro Jiaka.

W3 anTaps M3rOTOBNSAIOT KYyOKH, yKpallueHHWs, MYHIIITYKU
M npyrae ObITOBBIE M3Aeaus. SIHTaph XOPOLIO PEXETCS M NOJIH-
pyercs.

B nccnennee BpeMs pH M3rOTOBJIEHUM U3 NMOJEIOYHBIX KaM-
Hell 6apenvedoB, Hagnucell ¥ CyBEHUPOB HCIOJB3YIOT CHEIHallb-
Hble YJILTPa3BYKOBBIE YCTaHOBKH, pa3pabortaHHeie BHUUrose-
JUpIpoMoM. TIpUMeHeHHe TaKOi YyCTaHOBKM HAMHOTO COKpalia-
€T BpeMs HAHECEHHMs PHCYHKOB HAa H3IEJIMsL.

M3rOTOBJEHUE U3JEJIUNA U3 KOCTH

Koctp orbemiBaror U, onpeneiaus GopMy u3gesnus, MoxBep-
raroT nepBUYHON 006paboTke. OOBbeMHBIE M3neaMs ob6pabaThiBa-
FOT Ha TOKApHBIX CTAHKAaX, a KOCTh [JIS IJIACTHH PaCHIIUBAIOT
nuwioit. MHcTpyMeHTaMu npd pe3bbe 10 KOCTH CIIyXaT HalWilb-
HUKA (MJII BTHUPAJIbHUKH), CBepJa, JIOO3MKU, MNHJIIKH, HIJIBL,
CKOOJIMJIKH, CTaMecky, OopMallMHBl U Jp.

Ha BrIGpaHHO# KOCTH MacTep-KOCTOpE3 BHAYaJle CrjlaXKHBaeT
HEPOBHOCTH M 3aTEM TILATEJBHO MPOLIKYPUBAET € TOHKOU CTEeK-
JISHHO# INKYpPKOW, HAHOCHT KapaHOAIlOM CX€MY 3aJyMaHHOTO
PHUCYHKa M 3aKpeliseT ee mpo3payHbm jgakoM. Ilocne npocymku
Jlaka MacTep mnpucTymnaer K pe3pbe. [IpuMenss pasiauyHble NMpH-
eMbl Pe3bbBI — axypHyIo, 06 BEMHYIO, pellbedHYIO0, a TAKXKE Ipa-
BHDPOBKY, OH CO3[aeT XY OXXECTBEHHBIC H3AEJIHUA.

I'paBMpOBKY Yallle BCEro IPUMEHSIOT YYKOTCKME KOCTOPE3BI
LI HaHECEHHs PHUCYHKAa Ha MOpXOBbie Kiblkd. OHa ObIBacT
Pa3IMYHOIM rIyGHHBI ¥ HAHOCHTCH C NIOMOILBIO TPaBUPOBAJILHOM
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